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Vl3y'!eHI!e pa.ol!aUHOHHOrO 3aXBaTa Hel!TpOHOB B pe30HaHcax no MeTOlly BpeMeHH 

IIpOneTa .oaeT none3HY!O I!HcpOpMaUI!IO 0 WHpHHaX H Cni!HaX ypOBHel! SI.Oep C 3Hepr>tel! 

B036y>K.oeHHII e6nH3H 3HeprHH CBII3H HeliTPOHa. O.oHaxo OHO CBR3aHo c HexoTOpbiMH Tpy.o

HOCTStMH, OCHOBHOA H3 KOTOpbiX SIBI1SI8TCSI He06XO.llHMOCTb OpOB8.ll8HHSJ K811H6pOBKH
1 

o6er;-

ne'IHBa lOWell nepexoa OT Ha6n!O.OaeMOrO 'IHCna OTC'IeTOB .oeTeKTOpa K HCTHHROMy 'IKCny 

aKTOB pa.OKaUI!OHHOro 3axeaTa 0 HOpMHpOB8HHOMy Ha Olli!H na.oaiOUHtl! HellTpOH. 

8 MeTO):le BpeMeHH nponeTa 3HeprKII HefiTpOHOB CBSI3aHa CO BpeMeHeM nponeTa COOT-

HOW8HH8M E oonst 
--~-, 

• nycTb </> (E) dE - nOT OK HeliTpOHOB, na.oaiOWIIX I! a o6pa3eU nno-

W8.D.bl0 s Tor.oa 3a epeM11 W3MepeHKII 

HOB BO Bp 9M8HHOM KaHane W HpHH OH /';t 

o6pa3 eu nepece'!eT s rs£_( E).'>E Hel!Tpo-

3.oecb /'; E = 
2

/'; 1 E - aHepreTl!'!ecxall WllpKna 
t 

epeMeHHOrO KaHana. no3TOMy B .oanbHellweM eenK'IHHY s r </>(E) Mbl 6y.oeM Ha3bi-

BaTb CYMMapHbiM noTOKOM H o6o3Ha'laTb •tepe3 nr E) 

AxT bi pa.oKauKOHHoro 3ax eaT a perKCTpllpyiOTCII .oeTexTopoM c a cpcpeKTHBHOCTb!O 'y. 
0\.{ e BH llHO, qTo cyMMa oTc'-leTOB .oeT eKTopa no seeM KBHanaM, co a ep>K BlllHM u:aonHpoaa H

HbiA: 1J830H8HC, MO>KeT 6biTb 38IIHCBH8 KBK: 

/ I / 

BenK'!RHa /';E :E(l-T)ecTb, xax 1!3eecTHO, nnowa.ob npoeana Ha xpH eol! nponycxaHKR T. 
0 I 

3Ta nnowa.o b A RBnlleTcll cpyH KUIIeA napaMeTpOB pe30HaHca g ['n r II TonwR-

Hbl o6pa3ua nR.oep/cM
2

: A = A(gf'n, r ,n ) . TaKKM o6pa30M, Mbl nonyqaeM cne.oy!O-

wee Bblp8>K8HH81 CBSI3biB810ut89 3KC118pHM9HT8llbHbi8 B811HlfHHbi C napaMeTp8MH pe30H8HC8: 

r 
:EN= n(E

0
)<y ___l'_ A 

r 121 
6 onee CTpOrl!l! Bb!BOll Bbipa>KeHK!I /2/ CO.oep >K IITCSI, HaiipiiMep, B pa6oTe/l/ 

Ecn11 e 3KcnepKMeHTe e :E !'I BXO.QHT OTCti8T bl, CBH38 HH bl8 C perHCTp8UH8H pac-

C8SIHHbiX H8f1 Tp0HOB HllH C 38XB8TOM fi0Cl18 MHOrOKp8THbiX B38HMO.D,8HCTBHH, TO Bbipa>Ke

HI! e / 2 / cne.oyeT npKMeHI!Tb c nonpaexaMH,. o6cy)l{.oaewKMHCR a
121

. Hawel! 3a.Oa'lel! 

3lleCb S!BflS!aTCSI OIII!CaHHe MeTOllOB Onpe.oeneHHSI np0113Be):leHKSI rl ('E
0 

)< y 

.oyeM b!X pe30t<aHCOB. 

llflSI HCCne-

ilnSI BC8X M8TOLlOB 06UIHMH SIBnSIIOTCH .llB8 MOMeHTa: ao-nepBbiX, He06XO.llHMO 

3HaTb 3HepreTR'!aCKYIO 3aBKCIIMOCTb IIOTOKa Hei!TpOHOB. 06b!'IHO OHa 6nli3K8 K 3aKOHy 

1/ E , xapaxTepHOMy .onll Hei! Tpouoe, BbiXOllRWKX 113 3aMe.om!Tenll. B11.o cnexTpa K3Me-

pReTcR C IIOMOWb!O TOHKOrO npOIIOpUKOHanbHOrO 6opHOrO C'leT'II!Ka. Bo-eTOpbiX, Heo6xo

llHMO 3HaTb 3cpcpexTHBHOCTb .oeTeKTOpa .on 11 Ka>K .ooro pe3oHa n ca. O .oHaxo 6y .oeM noxa 
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nonaraTh, l..ITO oHa onHHBKOBB .nnH scex peaoHaHcos Hcc ne.a.ye Moro a n eMeHTa. Cnpase.a.

ni!BOCTb 9TOrO yTBep»<LleHI!H Oy!leT OOCy>I<LleHa B 38KnJO'!eHI! e. 

I. K an1!6poBKB no H3BecTHoMy p e30H8HCY 

Kanll6poBKa nerKo Mo »< e T 6 biTb ocyw ec TaneHa a nH eneMeHTa , HM eiOwero pe30HIEC 

C H3B9CTHbJMH IT8p8M9Tp8MH g rn. • LlnH KOTOpor o BbinOnHH e T CH ycnoBIIe r· I r - 1. 
/3/ y 

r 
J..1cnonb3YH 3H8.'!eHIIH napaMeTpOB, C nOMOLUbiO TB OniiU pa6oTbi Mo>KHO onpeaenHTb 

a e nH'!HHY A 

HI< eM ~ N 

• noacTaBnHH 9TO 3HB'!eH H e A BM9C T 9 C 3KCfl9pHM 9HT811bH WM 3H8qe-

B ypaBHBHHe / 2 /, nony'!IIM npoH3BeaeHH e II( E
0 

)<y a nSI KanH6poBO'!Horo 

pe30H8HCB. 3H8H BI!Ll cneKTp8 HellTpOHOB II nonaraH 9 Cp¢eKTIIBHOCTb <y fiOCTOHHHOii, 

cpa3y nonyq liM aenH'IIIHbi II ( E ) •y .0.1151 OC T8nbHWX p930H8HCOB. 

B aToM MeT OLle K8nH6poBKH BbinOnHeHHe ycnOBHH r;, ;r- 1 He HB11H BTCH B npHH-

UHITB 06 H38T911bHbiM. 0 .D.H8 KO ero BbJfiOn H eHHe ITOBbiW89T TOI.JHOCTb K811H6pOBKH, T.K. B 

npOTHBH6M C11Y1..189 H8.L:l0 HCfl0!lb30B8Tb OTHOW9 HH e I ' ;r 
y 

, H3B9C T H09, KBK flp8BH110 1 

C H 98 blCOKOH TOYHOCTblQ. C ne.a.yeT OT M9T HTb TB.K >Ke , 1.fTO p930H8HCbl 1 .0.119 KOTOpblX 

r ; r- 1 
y , He 5JB11S110T CH HCK11lOYHT911bHbJMM B 06118CTH HH3KHX 3H90rHA .0.1151 cpe.D,HHX H 

T51)i{9JlblX H.a. ep , r.oe OCHOBHbiM B38HMO.a.eHCTBH9M HeATpOHOB RB1151 9 T CH p8.D.H8UHOHHbtti 

38XB8T. 

TottHOCTb KBnH6pOBKH nDBbtwaeTCH, ecnR Hc n onb30B8H o6paaeu, TOHKHA .nns:~ KBnH-

6poBO'!Horo pe30HBHCa (n a
0 

< 1 ) B 9TOM cnyqae aenH'!HHa A CnBOO 38BIICIIT OT 

nonHoll wi<pHHbJ I' t H TOYHOCTb K811H6pOBKH onpe.nenHeTCH TQqHQCTblO npHHHTOr O 

3Ha'!eHHH napa MeTpa gr" , KOTopaH ObiB8eT OObi'!HO He xy>Ke 10%. 

HaKoHeu, H a.a.e>KHOCTb Kanu6poBKH 6yn.eT· noBbiweHa, ecnH HMe e T cH aoaMO>KHOCTb 

H Cfl011b30B8Tb He O.D.H H 1 8 H9CK011bKO p e30H8HCOB .D.BHHOrO 3119M9HT8 . 

2. Kan116pOBK8 no CHnbHOMY pe30HaHcy 

Ha1160n e e nerKOll II H8Lle>K HOH HBnHeTCH KBnHOpOBK8 B cnyqae, K OrLl8 HCC n eayeMbill 

aneMeHT HMeeT B o6nacTH xopowero pa3peweHIISI cneKTpoMeTpa pe30HaHc c na >> 1. 
0 

npH 3TO,l-i o6p839U He D.On>KeH 6biTb H8CT011bKO T011CTbiM, 1.JT06bl 38M9THO npOHBJlSlliOCb 

caMo nornoLUeHHe raMMa-KBaHT OB. 

B aTOM cny'!ae C'!eT a e T eKTopa B ~Y HKUHH OT apeMeHII nponeTa HeATpOHOB 6yaeT 

llOCTOSIHHbJM 8 H9CK01lbKHX K8H8118X B6JlH3H U9HTp8 pe30H8HC8 . 3TO cne.a.yeT 113 TOrO, 

'!TO nponyCK8H He 00p83U8, ycpe!lH8HHOe no cP Y HKUHH pa3peweHHSI, oy !leT B 9TH X K8Ha

nax 6ni<3KO K HyniO. 

LlpyrHMII CnOB8MH , B 00p83Ue B2811MOLleiiCTByiOT BCe He~TpOHbl, H Mbl MO>KeM 38-

fiHC8Tb cne.a.ylOLUee BbipameHH9 .!111 51 YHC118 OTcqeTOB neT eKTOpa B KaHane B6 JlK3H UBHTp8 

pe30HaHca: 
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r· 
N = ll(E

0
) 6 E

0
<y ( f- + a /3 / 

r 

o npeaen!leT C!I a axaaTOM neliTpOHOB no~ne pac ce!IHK!I 11 

ne >K KT M e>Ka y nyneM 11 et:ti! HKueil . 

Kos qu:j:> I!UIIeHT a M O/K H O p8CC\IHT8Tb 8H8flHTH'-1 9CKH, OJJ. H8KO TSKOA p8C1.f9T HBnSI-

eTC!! npH 6ni! >KeHHbiM II Tp e6 y e T 3 HaHII!I napaM eTp OB p eao HaH ca. JlnH yM eHbWeHHH Heo-

n p e.a.en eH H OC TH, CBH38HH Ofi C H 9 T Ol.fH biM 3H 8HH 9 M a , m e naTe nhH O Hcno n b30 B8Tb pe-

30 HaH Cbl c r n << r y • B 3T OM c ny'! a e Ka n1! 6 pOBKa npaKTI! '!eC KH He a aBHCI!T OT TO '! HOCTR 

3Ha'! eHI! Ii nap aM eTpOB Ka n 1!6pO BO'! HOr O pe3 0 Ha HCa. 

M eTOll c KnbH Oro peaoHa Hc a , "18 ll.le Haae cTHhiA KaK Me To.a •Y.epHo r o o6paaua•, 

n03 BOnHe T tlOC T I!rH YTb T O'!HOCTH KanH 6pOBKH ny'!We 5%. 

3. K a n 116poBKa n o T e nno ao My ce'!eHH IO 

8 pHt:te c n y'!aeB Kan H6pOBK y MO>K HO OCyiUecTBI!Tb n o T e nn OBOM y Ce'!eHH IO, 0 6 b!'!HO 

H3B9C T HOMy C T04HOCTb~ IT0 p~JJ. K8 HeC KOflb KHX npOU9 HTOB . ilnH 8 T Of'O He06XOJJ. HM0 1 

4T06W T90flOBO e Ce4eHH e p 8 JJ. H8 UHOHH0 f'O 38XB8T8 u 
T 

6 bin 0 H e C flH WKOM M8110 H l.fT O -

6bi B o6paaue o TcyT CTBOBanH n pHM ec H c 6on bW HM a Ha'!eHH e M a T • T a Ka H KanK6po a

xa npoBOtlllnacb, n a n pHMep , B pa6oT e
14

; Bbino n nenn oi\ na cneK TpoMe Tpe no a p eMeHH aa

MeaneHHH B CBIIHUe, H B pa60T e
15 1

, BbinOnHe HHOi! Ha cne KTpOMeTpe C Mex a HK'!eCKH M ce-

neKTOpOM. 

O a n a Ko na n exoT OpbiX c n e xTpoMeTp ax H3M e peH H IO sn eprRK T e nnoBbiX nel!T p OHOB 

npenHTCTBy eT !I Bn e HHe peU HKflii'IHOCTR, OrpaHH'!HBa!OWee CH H3Y K3 Mep!l eM blfi tlH ana30H 

s n e pr HII. P e uKKn H'!H biM H !! BnH!OT CH Heil Tp OHbi , t:t nH KOTO p biX apeMH npo n eTa a aHH Oll 6a3bi 

6o nb we HHT e p aana a p eMe HH Me>Kay UHK na M H I HMnynbcaM!l net!Tp oHoa/ . P eu HKn H'!Hble 

Hell TpOHbl C03t:ta!OT t:t06a BO'I HbJll cPO H H 06b! 'IHO ycTpaHHIOT CSI H3 ny'! Ka C n OMOIUb !O 6o p

H0f'O ¢ HnbTpa. H o ecnH T enn o B bJe Hetl T pOHbi CTBH O BstT C fl peuHKil ~YH biM H, B03 M O )K H OC Tb 

Kan H6 p OBK H no T e nnoeoMy ceqeHH ~ ace me He nponana eT. 

PaccMoTpHM H3Me pe nKe , B KoTopoM T OHK Hli o6 p aa eu B aeT eKrope H TOHKHil npo-

n opu H OHBilhH blii 60pH biA CtteTl.£HK yC T 8H8B11HB8lOT CSl lJOOYepe.a.HO B O TKp biTOM nyYKe / 6 e a 

6opnoro <PHn bTpa /. H e iiTpOHbi , B TOM '! Hcne p e uHK l! H'!H bJe, p erHCTpHpyioTcH ao apeMeHH OM 

Ka H ane t* B6nK 3W OK0Hl.f8 H KSI OCHO BHOf'O UHKna . l.JHcno OTCt.re T OB H B.O. ¢o HOM Ll.JHI .a,e-

T eKTOpa H 60p H Or O Cl.fe T t.tHKB MQ>KHO 38llHC8 T b B 3TOM cnyt.f. a e KBK : 

N ( t*) = 116 E < n a , y y T /4/ 

N
8

( t*) = !TK"Y·cr , 
r ae 11 6 E = ~ !l 6 E ..:'_r , H cyMMnpoaanHe no i oanaqae T cyMM HpOBaHHe no UHKl! aM , x o -

' I IV I t* • 
TOpble t:ta!OT BKn at:t HefiTpOHOB B t:t aH HhlH Ka Ha n 
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Bblpa>KeHHSI /4/ cnpase.onHBhi, ecn11 ce'leHHe pa.uaauHOHHoro 3axBaTa H scj:>cj:leKTHB

HOCTb 60pHOrO Cl.f8Tl.fHK8 HM8lOT O,O,RH8KOBY10 38BHCHMOCTb OT CKOpOCTH HeATpOH8, COQT-

BeTCTByJOLUyJO 3aKOHyl/v:a -a· VT H < =<T Vr . 3.oecb V paBHa 2200 MICeK, a < 
y Tv V T T 

eCTb scj:>cj:leKT.HBHOCTb 6opHoro C'IeT'IHKa .OIISI Hel!TpOHOB CO CKOpOCTbJO V T 

V1ciiOIIb30BaHIIe Bbipa>KeHHII / 4 / Tpe6yeT H3MepeHill! cj:>OHOB . ¢oH .oeTeKTOpa OIIpe

.oe nSieTCSI 113 H3MepeHHii C 3KBIIBaneHTHbiM pacceHBaTeneM BMeCTO o6pa3ua, a cj:>OH 6op

HOrO C'leT'IIIKa 113 113MepeHHii C pe30HaHCH hiM II 6opH hiM cj:>HIIb TpOM B IIY'IKe. 

PaCCM OTpHM .oanee 113MepeHHe, B KOT OpO M TOT >K B CaM bill 6opHbill C'leT'IIIK IIOMe

lU88TCH e n y'-IOK, ceo6o.n.HbtA OT peuHKIIHLJ:HbiX HeATpO HOB. B aToM cnyttae LJ.IISI 1.1Hcna o T-

Cl.f8TOB 60pHOrO C1.J:8Tl.fHK8 B K8H8118 to , COOTB8TCTByKHU8M U8HTpy p830H8HC8, cnpa-

B8LJ,JHIBO Bblp8>K8HH8 

N (t ) = rt( E ) !H < ~ 
B 0 0 0 T v /5/ 

0 

npe.ononara!l no-npe>KHeMy, 'ITO 3cj:>cj:>eKTIIBHOCTb .OeT eK T Opa He 3aBHCIIT OT 3 H ep

rllll, H3 Bbipa>«eHIIll / 4/ 11 /5/ nonyqaeM: 

N (t*) 
y 

rl(E )< = NB(to) N (t*) 
0 Y B I'!.Ena 

0 T 

v 
_JL 

v 
T 

/6/ 

flBHllY TOrO, ttTO K81IH6pOBOl.fHbl8 H3M8p8HHH B 3TOM M8TO.Ll8 HBIISHOTCSI OTHOCHT81Ib

H biMH 1 ,llOCTHr88M8~ 3JJ.8Cb TOl.fHOCTb MO>K 8T COCT8BHTb B81IHttHHY OK OliO 5%. 

4. He3aBIICIIM Oe on p e.oeneHIIe noToKa ll srn<beKTYBHOCT!I 

npll OTCyTCTBilll 6narOIIpHSITHbiX yCIIOBHli, OTMeqeHH biX B pa3.Uenax J - 3, KaiiK6-

pOBKa MO>KeT 6biTb OCyLUeCTBIIBHa, eCIIH He3aBHCHMO onpe.oeneHbi IIOTOK H scj:>cj:>eKTH!I-

HOCTb .U8T 8K T Opa • y • TaKaS! B03MO>KHOCTb cywecTByeT He .OIISI n106oro .oeTeKTopa • 

PaCCMOTpHM CUHHTHIIIISIUHOHHbili .OeTeKTOp 60IIbWOrO 06beMa, OIIHCaHHbill B/
6 / ile

TeKTOp COCTOHT H3 .llBYX 6aKOB 06beMOM IIO 200 II., 3aiiOIIHeHHbiX >KII.OKHM CUHHTHIIII!ITO

pOM. CllrHanbi c Ka>K.ooll rronoBHHbi .oeTeKTopa, B03HHKaJOwae rrpu peracTpauHH raMMa

KBaHTOB pa.oHaUHOHHDrO 3aXBaTa HeliTpOHa, MOryT 6biTb IIO.UaHbi IIH60 H8 CXeMy .UBOli

H biX coena.n.eHw:M, nw:6o Ha cxeMy cyMMHpoeaHHst. Bbi XOLlhi aTux ex eM coe.nHHHJOTCS1 c 

MHOrOK8H8nbHbiM BpeMeHHhlM 8HanW38TOp OM. 

V1 CC/Ie.UOB8H He HeHTpOHHbiX pe30H8HCOB Be.UeTCSI B pe>KHMe COBIIa.UBHHl!, o6ecrreqH

B8IOUleM HH3KH1l C06CTBeHHbill cj:>DH H ManyJO 3cj:>cj:>eKTRBHOCTb K Rel!TpoHaM /oK OIIO 0,15%/ . 

iliiSI KaiiR6pOBKII MO>KeT 6hiTb HCIIOIIb30BaH III06ol\ H3 Tpex OIIHCaHHbiX BbiWe MeTO.UDB. 

KpoMe TOrO, .0 /ISI 3Toro .oeTeKTOpa B03MO>KeH I( "eTBepTbiil MeTO.ll. np .. 3 TOM Ha-

PSI.llY C pa60'IHM K H3MepeHHSIMH B pe>KI!Me COBIIB.OeHHH npDBO.llSITCSI Kan116pDBO'IHWe 113-

MepeHIISI B pe>KHMe cyMMYpDB8HHSI. nocne.OH Hll .oaeT 60IIbWOil cj:>OH, O.UHaKO .OIISI Hero 
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, 

B03MO>KHO orrpe.aenHTb acjxj:>e KTHBHOC Tb perHCTpaUHH aaxBaTa • nocKOnbi<Y B c xeMe 

.anH yMeHbWeHHSI cPO HB HCliOnb3yeTCH BMllnHTy.OHOe OI<HO, 9 ciJciJe J<THBHOCTb MO>KHO 

llpe.aCTBBKTb B BK.a e : < = CO fj COOTBeTCTByeT aciJciJe J<TH BHOCTH perHCTp8UHH 

3BXBaTa B cny'lae, ecnH perH CTpHpy iOTCH BCe KMllynbChl, a aenH'IKHB {3 orrpe.aenHeTcH 

J<aK .aonH KMrry nbCO B , rrorra.aa IOWHX B aMrrnHTy .aHoe OJ<HO. Dn" rrony'l eHHH (3 Heo6xo-

.OHMO H3MepH Tb aM llnHTY .O Hb!H ClleKTp HMliY nhCOB~ COOTBeTCTBYIOWIIX rBMMa-KBBHTBM pa 

.OHaUKOHHOrO 3BXBBTB HeATpO HOB B KCCn e.ay eMOM pe3 0 HBHCe. 

8 HBWHX pa60TaX ClleKTp 113M e pHnCH C liOMOWbiO aMllnHTY .OHOrO aHBIIH3BTOpa 

AJ.1-} 00, BXO.O KOTOpOrO OTKpbiBancH Ha BpeMH perHCTp8UHII H eATpOHOB HCCIIe.ayeMO!i 

3HeprHH. 06 bt'IHO 3H8'1eHKe ,8 . COCTaBnHIIO OKOnO 0,8 llpH BeiiH'IHHe HH>KHero liOpOra B 

Mas. 

YTo J<acaeTCH aenH'IHHbi < O , TO Mbl llpHHHMaeM 3H8'1eHHe < O = (95 i 5) % .anH 

BC9X pe30H8HCOB, .ll8101UHX THOHqHbl 9 K8CK8.llbl rSMMa-nep e XO.UOB CO Cp9Jl.H9H MHO >I< 9CT-

BeHHOCTbiO OKOIIO Tpex KnH 6onee, B KOTOpb!X OTCyTCTByiOT 3BMeTHbie rrep eXO.Obi H8 oc -

HOBHOe COCTOSIHHe. 3Ta OU9HK8 .OIIH <
0 

COrnacyeTCSI C .08HHbiMH pa60Tb/
7 / , KOTOpbte 

6y.ayT o6cy>K.OBTbCH B paa.aene 5. 

3ciJciJe J<TKBHOCTb pa6o'lero pe>KHM8 p8BH8 TOr.aa 3cPcP9KTKBHOCTK < 
y 

>KeHHOfi H8 OTHOWeHKe 'IHCIIB OTC'IeTOB .aeT eKTOpa B pe>KKM8X COBrra.aeHKii H CYMMHpO

B8HHH. DnH yMeHbw eHHH owK6KK, cBHaaHHoli c 6onbWHM cPOHOM B p e>K KMe cyMMHpoaaHHH, 

OTC"'9TbJ Cp8BHHB8 IOTCH B H9CKOnbKHX K8H8fl8X B6nK3H M8KCHMYM8 p930H8HC8. npH 'aTOM • 

B 'IHCnO fU"C'19TOB .aeTeJ<T Opa B pe>KHMe CyMMHp0B8HKSI BBO.OHTCSI ll0llp8BO'IHblA MHO >K H

Tellb Ha aaperKcTpnpoaaHHbte pacceRHHbte Hel!TpOHhi, orrpe.aenHeM bill Bbtpa>KeHHeM 

r • ., 
( 1 + n n ) Bxo.aliWBSI CIO.aa aciJciJeJ<TKBHOCTb K Hel!TpOH8M .anH pe}I{HM8 cyM-

~ 
MHpOB8HHH fn orrpe.aenHeTCSI H3 .OOITOnHHT e llbH biX H3MepeHKII C rpaciJHTOM. 

V1aaecTHBH aciJciJeKTHBHOCTb H H3MepeHHOe oT.aenbHO I HallpHMep, c rroMOWb iO KanH-

6poaaHRoro 6opHoro c'! e T'IHKa/ 3Ha'leHHe cyMMapHoro rroTOKa pewaiOT aa.aa<ty KanH6poa-

KH. 

TO'IHOCTb KBnH6pOBKII ITO 3TOMy MeTo.ay orrpe.aenHeTCH B OCHOBHOM TO'IHOCTb!O 3Ha-

l.f9HHR l 
0 

H TO'IHOCTb iO H3MepeHHR cyMMapHoro rroToJ<a. BrronH e .ao cTH}I{HMOl! HBnReT-

CR TO'IHOCTb orrpe.aeneHHH n ( E)<y OKOnO 10% . 

5. KoHTponb rrocToHHCTBa a<PciJeKTHBHOCTH 

Bhlwe M hi rronara .~H aciJciJeKTHBHOCTb ' y O.OHHBKOBOA .anH BCeX pe30H8HCOB Keene-

.ayeMOro sneMeHT8. 3To ycnOBI!e 38B9.00 MO BblliOnHH e TCSI ,anSI .ae T e KTOpOB, 9cPcPeJ<THB-

HOCTb J<OTOpbiX rrpOll0pU110H8nbH8 9H e pr11H r8MM8-KB8HTOB. npH p er H CTp8UHII 8KTOB pa,al!a

UHOHHOrO 38XB8T8 HefiTp OHOB aciJciJeKTHBHOCT b TBKII X .aeT eKTOpOB llp0 ll0pU HOH8nbH8 3HeprHH 

CBSI3H H 9 11:Tp0 ll8. 

7 



'-ITo KSCSeTCH >KH.UKOCTHb!X ,lleTeXTOpOB 60nbwOrO 06'beMa, TO HX 3qxpeKTHBHOCTb, 

B005we rOBOpSI, MO>K9T 38BHC9Tb OT MKO>K9CTB9HHOCTH r'8MM8-KB8HTOB B p930H8HCe, 

!TOCKOnbKY MO>KeT CyLUeCTBOBSTb HeKOTOpSS! 38BHCHMOCTb cneKTpa rSMMa-nyqeA OT cnH

HS H H3oTonHoll npHHa.une>KHOCTH peaoHaHca. O.usraKo aTa acj:lcj:leKTHBHOCTb He .uon>KHa 

38M9THO H3M9HHTbCH OT p930H8HC8 K p930H8HCy, ecnH Cfl9KTp rBMMa- KBBHTOB o6ycnoe

neH 601IbWHM 'iHCIIOM nepeXO.D,OB H8 npOM9>KJTOl.f"Hbl9 ypOBHH, t.{TQ 06bP.IHO HMeeT MeCTO 

.Un!l Cpe.UHHX H TH >KenbiX sr.uep. 

Xopoweli nposepKoll nocTOHHcTsa aqxpeKTHBHOCTH srsnsr e Tcsr H3Me peHH e c M nnHTy.u 

HbiX cneKTpOB 8 p83HbiX pe30H8HC8X , 0.UH8KO TSKHe H3MepeHHH Tpy.UHO OCyLUeCTBHTb .UMI 

KB >KitOrO p930H8HC8. l]onon HHT91IbHOif H 0'49Hb fl01193HOJi npoaepKoff HBnSieTCH y nOMHHBB

weecH Bb!We CpSBHeHRe OTC'It TOB B pe>KHMSX CyMM RpOBSHHS! H COB ITS .UeHRil, 

B peli<HMe cyMMHposaHHH acj:lcpeKTHBHOCTb cna6o aasRCHT oT MHO>KeCTBeHHOCTH 

r'BMMB-KBBHTOB, B TO >Ke Bp9MSI B pe>KHM9 COBfl8,Q9HHt% 3T8 38BHCHMOC T b CT8HOBHTC:.f 

cymecTse·aHoli. CornacHo .UB HHbiM pa6oTb/
7 1

, a ,!,cpeKTHBHOCTb <0 , pacc'IHTBHHasr no 

MeTo.uy MoHTe-Kapno .unsr 6aKa o6'beMoM o K ono 400 n, cocTasnsreT 88% .u nsr cny'lasr 

.usyx - H 98% .unsr TpexKBSHTosoro pacna .u a cocTasHoro SI.upa c a Heprneil c ssrau 7,5 Mas. 

B 3TOM pac'leTe scsr 3HeprHH KBcKa.ua .uennnacb Me>K.uy raMMa-KBBHTBMR nopo~Hy . O.u-

HBKO flOCKOnbKY .aeTanH KBCKBLlB MoryT M9HSITbCSI, TO .O.OflOnHHT91IbHO 6bJ1IO llOK838HO, 

'ITO acpcpeKTHBHOCTb ( 

0 
MSnO 'IYBCTBHTenbHS K X8p8KTepy K8CK8.U8, ecnH B nocne.u-

HeM OTC yTCT BYIOT 3aMeTHble npS!Mbie nepeXO.Ubl, 

8 CJYY'-189 >Ke pe>KRM8 COBfl8,Q9HHff OU9HKH, C,ll9118HHbl9 H8MH H8 OCHOBe .08HHbiX 

/7/ 
pa60Tbl , noKa3biBSIOT, 'ITO acj:lcj:leKTHBHOCTH •y I .unsr Hynesoro nopora s cxeMe/ 

paBH bl 60%, 40% H 20% .UITSI '!eTb!pex,- Tpex- H .UByXKBBHTOBbiX p8CIT8.U08 COCTSBHoro 

H.£lp8. 0TCIO.U8 SICHO, 'ITO UQCTOSIHCTBO OTHOWeHHH OTC'IeTOB B p83Hb!X pe>KHMSX pa60Tb! 

.Ue T eKTOpa 6y.ueT CBH.UeTenbCTBOBBTb 0 lTOCTOHHCTBe acpcpeKTHBHOCTH 
y 

npose.ueHHbie H3MepeHBSI C H.£lp8MB •RJJ Ag • Br , Tb Pr noKaaanH, 

'ITO ITOCTOSIHCTBO 3cpcpeKTHBHOCTH .UeHCTBHT eJ!bHO HMeeT MeCTO .UnH BCeX YK838HHb!X 

SI.Uep. 8 KS'IeCTBe npHMepa B Ta6nnue 1 npHse.ueHO OTHOWeHHe OTC'IeTOB B pe>KHMSX. 

CyMM HpOBSRHSI H COBITS.Ue HHI! .UnSI p83ITH'1Hb!X pe30H8HCOB 6poMa, 

Ta6nnua 

J.130TOO 79 79 81 81 79 

E eV 35 ,9 53,8 101,3 135,9 189,8 
0 

N c usn./ N cyM . 
0,304 0,310 0,305 0,300 0,290 

=0,006 ! 0,006 !0,005 ,:!:0,005 !0,008 

B 3TOI! Ta6nnue o6pamaeT HS ce6sr BHHMSHHe TSKA<e H TOT cj.J aKT, 'I T O OTHOWeHHe 
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Nc osn. I N cyM. oaHHaKoso an11 o61~Hx H30TOn~: 6poMa. · :3To MO>KHO o6bliCHHTb TeM, .· liTO 

aHe prHH cBH3H HeliTpOHa a n11 Br H Br , nony'laJOmHXCll npH 31)XBaTe Hel!TpoHa , 

BeCbMa 6RH3KH. 

06cy>Kll9HHbl9 Bbllll9 M9TOllbl KanHOpOBKH ObinH HCU0Rb30BaHbl B 3KcnepHM9HTax UO 

H3y'l eHHIO ce'!eHHll paaHaUHOHHOrO 3aXBaTa HeliTpOHOB, RpOBOllHMbiX B fla6opaTOpHH Heli-

TpOHHOll 4JH3HKH 06bellHH eHHoro HHCTHTyTa HaepHbiX HccneaosaHHll. KaK npaaano, npa

MeHHnHcb llBa 113 4-x OUHCaHHbiX M9TOllOB, npH 3TOM HaORIOllaROCb cornacHe B pe3ynb

TaTaX, a npeaenax TO'IHOCTH Ka>Kaoro MeToaa. OaHoapeMeHHOe Rcnon&3oBaHRe 'leTblpex 

MeTOllOB H9 ocymeCTBRliROCb BBRllY OTCYTCTBHll BC9X YCROBHII , H900XOllRMbiX llRll Ta

KOII KanHOpOBKH. 

B 3aKnJO<taHHe nonb3y eM cR cny<taeM Bbipa3RTh 6naroaapHOCTb ct> .fl. WanHpo 3a 

UOR93Hbl9 OOCYlKll9HHll H. npeanOlK9HH 9 RCU0Rb30BaTb p9URKRR'IHbl9 HeliTpOHbl llRll KanR6-

pOBKR. 
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