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1. Memoo U3MepeuuJI 

CeqeuueM norno~eHUH I a abs I o6LI'IHO Ha3hiBaiOT pa3-

HOCTh nonuoro ceqeuux B3aUMO.D,eiicTBUH I at I u ceqeuux 

.D.U$paKu.uouuoro pacceHHUH I ad I-113Mepeuue ceqeuuH. nor no
I.IJ.eHUH npoao.D,unocL B BLIBe.D,eHHOM ny'IKe a -qacTuu. cUM

nynLcoM 17 F3B/c Ha CUHXpo$a30TpOHe JIB3. )J,nH U3MepeHUH 

Mhl npuMeHHflU CU.UHTUflflHU.UOHHhie C'leT'IUKU, pa3Mephl U pac

llOflO)KeHUe KOTOphiX llOKa3aHO Ha puc. 1, a CXeMa COe.D,UHeHUH 

- Ha puc. 2. lionee llO.D,p06HLie xapaKTepUCTUKU UCllOflh30-

aauuoH. annapaTyphi npuae.D,eHLI B pa6oTe 1 I/. 
C'leT'IUKU sl _;- s4 /3a.D,aiO~UH TenecKon/ Bhi.D,enHIOT a

qacTUU.LI, na.D,aiOI.IJ.Ue ua MUUieHL, a c'leT'IUKu S 5 -:-s 7 perucT

pupyiOT .D,BYX3apH.D,HYIO 'laCTUU.Y 3a MUUieHhlO. )],nH :nux 

c'leT'IUKOB U3MepHIOTCH aenu'IUHLI N0 i u N i (t) - c'leT 6e3 

MUUieHU U C MUUieHhlO TOfl~UHOH t COOTBeTCTBeHHO;" HOpMu

poBaHHhle ua qucno a-'laCTHU., 3aperucTpupoBaHHLIX 3a.D,aiO

~HM TeneCKOllOM. 3TH BeflH'IUHhl CBH3aHhl llpOCThiM COOTHO

UieHHeM 

N-(t) -Nai 
-'--~-=e ' 

NOi 
/1/ 

r.D,e N - 'IHCflO H.D,ep MHUieHU Ha CM 
2

, a BenU'IUHa ai CBH3aHa 

c ceqeuueM norno~eHHH 

n; d 
a = a - f -~ dQ. 

i abs 
0 

dQ /2/ 

3.D,eCL Q i- TeneCHhiH yron, Bhipe3aeMhiH -M C'leT'IHKOM, 

a da 
dn 

- .D.H$$epeuu.uanLHoe ceqeuue BLineTa .D.BYX3apH.D,HoB: 
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Puc. 1. CxeMa pacno;zoJKeHUJl c'-lem'-luKoB u MuweHu e ny'-lKe. 

qacTHU.hi /6e3 yqeTa .IJ.H<lJpaKU.HOHHoro pacceHHHH/. EcnH 

B KaKoH-TO o6naCTH yrnOB 
da Tn - BenH"'HHa nocToHHHaH, 

TO COOTHOllleHHe /2/ )J.llH 3TOH o6naCTH MO)I(l{O nepenHCaTh 

TaK: 

_ C~).ni 
ai = a abs df! /3/ 

TaKHM o6pa30M, Ha.u.o H3MepHTh BHe o6nacTH .IJ.H<lJpaKIJ.HOH

Horo pacceHHHH 3aBHCHMOCTb BenH'lHHhl ai OT f!i , H ecnH 

3Ta 3aBHCHMOCTh OKa)f(eTCH llHHeHHOH, TO no <lJopMyne /3/ 

onpe.u.enHeTcH ce'leHHe nornmu.eHHH. 

s .. s, 

cc 

I 
rJ() 

Puc. 2. CxeMa coeouHeHUJl 
oucKpUMUHamop, CC - cxeMa 

4 

Ss s, s, 

~ 

[[ cc (( 

Nt rl2 r/:1 
c'-lem'-luKoe. A - aMnAumyoHblii 
coenaoeHuii, P- pa3eemeumeAb. 
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2. H3MepeHUJl u nonpaeKu 

MLI npoBenH H3MepeHHH .u.nH MHllleHeH H3 yrnepo.u.a, 

aniOMHHHH H Me)J.H, llpH'leM .IJ.llH yBenH'leHHH Ha6opa yrnOB 

n i C"'eT Ni(t) onpe.u.enHnCH npH .IJ.BYX nono)f(eHHHX MHllleHH 

/CM. pHC. 1/. 

~nH Ka)f()J.OrO THna MHllleHH C yqeTOM pa3MepOB llY'!Ka 

6LinH Bhl'lHCneHbl nonpaBKH Ha MHOrOKpaTHOe KYllOHOBCKOe 

pacceHHHe. ~nH BCeX HCllOllb30BaHHbiX TOlllll.HH MHllleHeH 

OHH He npeBOCXO)J.HllH 150/o. IJocne BBe)J.eHHH 3THX 

nonpaBOK 6Lina npoBepeHa He3aBHCHMOCTh BellH'lHHhl ai OT 

TOlliiJ.HHbl MHIIIeHH /Ha6op TOlliiJ.HH OT 0 )1.0 - 10 2/CM/. 

HaH6onee 3Ha'lHTenhHble CHCTeMaTH'leCKHe OlliH6KH B 

HalliHX H3MepeHHHX CBH3aHbl C .IJ.BYMH B03MO)I(l{biMH anna

paTypHbiMH 3cPcPeKTaMH: 

l. PerHcTpaU.HH 3a.IJ.aiOIIJ.HM TenecKonoM .IJ.BYX a -qacTHIJ. 

KaK O)J.HOH, ecnH BpeMeHHOH HHTepBan Me)f(.IJ.Y "'aCTHIJ.aMH 

MeHLllle pa3pelllaromero apeMeHH 3a.u.aromero TenecKona. 

2. PerHcTpaU.HH o.u.Ho3apH.IJ.HLIX qacTHU. c'leT'lHKaMH S5 -;-S7 . 

IlpHMaH npoBepKa nepBoro 3<P<PeKTa, 3aBHCHIIJ.ero oT 

llllOTHOCTH '!aCTHU. BO BpeMeHH, B HallleM cnyqae 6Lina 3a

TPY.IJ.HeHa TeM, 'ITO HHTeHCHBHOCTh nyqKa H ero apeMeHHaH 

paCTH)f(Ka HCllbiThiBanH 3Ha'lHTenhHbie KOne6aHHH. Il03TOMY 

)J.llH OU.eHKH 3cPcPeKTOB Mhl BOCllOllb30BanHCb aMllllHTY.IJ.HbiMH 

cne KTpaMH, CHHThiMH CO C'leT'lHKOB S S 7S 7 . 0.IJ.HH H3 TaKHX 

cneKTpoB npHBe.u.eH Ha pHc. 3. Ou.eHKH noKa3anH, 'ITO cHc

TeMaTH"'eCKHe OlliH6KH B BenH'lHHe Ce'!eHHH, CBH3aHHbie C 

3THMH annapaTypHbiMH 3cPcPeKTaMH, He npeBOCXO)J.HT COOT

BeT CTBeHHO 1 0/o H 30/o. 

K CHCTeMaTH'leCKOH OlliH6Ke B ce'!eHHH nornomeHHH llpH

BO)J.HT TaK)f(e H CHllbHaH yrnoBaH 3aBHCHMOCTb BepOHTHOCTH 

BLmeTa .IJ.BYX3apH.IJ.HhiX qacTHU. (
3 He,4 He), o6pa3yiOIIJ.HXCH B 

HeynpyrHx peaKIJ.HHX· a o6nacTH ManLIX yrnoB. Yrnoaoe 2 I 
pacnpe.u.eneHHe 3THX qacTHU. npHae.u.eHo a pa6oTe 

1 
I H Hc-

nonL3oBanocL HaMH .u.nH aBe.u.eHHH nonpaaKH B o6nacTH yr

noa 6l<2,5xl0-2 . BenH'lHHa nonpaBKH - 40/o. IlpH 3TOM npe.u.

nonaranocL, 'ITO yrnoBoe pacnpe.u.eneHHe/ a, cne.u.oBaTenLHO, 

H nonpaBKa/ He 3aBHCHT OT aTOMHOrO HOMepa MHllleHH. 
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Puc. 3. AMn/IU111YOHbiU cne1<111p cuzHaAoe co c'-le111'-IUI<a S (i 

/MuweH& AI -10 z/cM7t. ' 

3. Pe3y/1&111a111&1 

3aBHCHMOCTb a. (Qi) .D.JI.R C ,AI H Cu npe.n.cTaoneua ua 

puc. 4. BH)J.HO' l.J:T~ B o6naCTH yrnoo w-=~ Q<3,7x l0-33aBH

CHMOCTb ai (Q} COrnacyeTC.R C JlHHeHHOH. 3TO )J.aeT OCHOBaHH.R 

3KCTpanOJIHpOBaTb ai{Q} K HyJieBOMy yrny H B COOTBeTCTBHH 

c $opMynoii /3/ nonyl.fHTh ceqeuue norHOII.\eHH.R. B pe3y1Ib

TaTe nonyqaeTc.R 

4 12 
aat ..... ( He' C ) 

. -t 27 
a ., h" ( He , AI ) 
a' . ( 4 He 63 •5 Cu) 

abs ' 

= 450±20 M6, 
= 720±30 M6, 
=1150±50 M6. 

3TH .n.auHhie npe.n.cTaoneHbi ua puc. 5 BMecTe c pe3yJihTa

TaMH H3MepeHH.R Cel.feHHH HeynpyrHX B3aHMO)J.eHCTBHH, B3.R

TbiMH HJ pa60T / 2 ,3 /. lfHTepeCHO OTMeTHTb, 'ITO BCe 3TH 
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Puc. 5. 3aeucuMOC111b Heynpyzux ce'-leHuii 0111 amoMHozo eeca 
- /2' ~ JIOpa- MuweHu. ! - pa6oma 1 

; x - OaHHaJI pa6oma; 1110'-ll<a 
IJ I 

O/IJI A =6 e3JI111a u3 pa6o111&1 ' 
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ce'leHHH Hennoxo cornacyroTcH c nony3MITHPH'IecKoii <iJopMy

noii lipa.u.Ta H IleTepca !4/, nony'leHHOH Ha OCHOBe aHanHJa 

)l.aHHblX HCCne)l.OBaHHH KOCMHKH. 3Ta 3aBHCHMOCTb ITOKa3aHa 

Ha pHC. 5 cnnOlliHOH nHHHeii. 
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