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HaMepeHHe HOHH3HPYIOUlei1 cnoco6HOCTH 4aCTH4 
B MHOr03a30PHOH npoeK4"10HHOi1' HCf<POBOi1 KaMepe 

Hcc/leAOBaHa B03M0)1(H0CT b Hcnon'b30,BaHHR M,Horoaa3,0PHblX 
npoeK4HOHHblX HCKPOBblX KaMep /MnHK/ AllA ,HOH,H3a4HOHHblX H3Me

peHHH. PacCMOTpeHbl ABa cnoco6a o6pa60TKH 3K,cnepH ~eHTa/lbHblX 
AaHHblX: 

1 / Ha OCHOBe atta/lH3a pacnpeAelleHHA paccTOAHHH ,Meli<A,Y 
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CaoAcTaa MHOrosasopHblX npoeK4HOHHblX HCKPOBblX KaMep /MnHK/ 
6blnH OnHCaHbl B o630PHOH pa6oTe 1 1~ HeKOTOpble oco6eHHOCTH $OpMH
poaaHHR TpeKa B 3TOM npH6ope nO3BOnR~T HaAeRTbCR Ha BO3MOm
HOCTb ero HCnonb3OBaHHR AJlR HOHH3a4HOHHblX H3MepeHHi1. 3TOH 3aAa-
4e nocaR~eHa HaCTOR~aR pa6oTa. 

HAeHTH$HKa4HR 3apRmeHHblX 4aCTH4 Ha OCHOBe H3MepeHHH HX HOHH-
3HPY~~eA cnoco6HOCTH AOBOnbHO WHPOKO npHMeHReTCR B 3KcnepHMeH
TanbHOH $H3HKe BblCOKHX 3HeprHA. B 6onbWHHCTBe npeAHa3Ha4eHHblX 
AnR 3TOro ycTaHOBOK 12· 31 HCnOnb3Y~T nponop4HOHanbHble HnH APeA
$OBble KaMepbl H H3MepR~T nnOTHOCTb nonHOH HOHH3a4HH C03AaBaeMOH 
4acTH4eA. BepORTHOCTHOe pacnpeAeneHHe nnOTHOCTH nonHOH HOHH-
3a4HH 141 OnHCblBaeTCR $OpMynaMH 15 •6 1 THna pacnpeAeneHHR JlaHAaY 171 

C AaneKO TRHY~HMCR 11 XBOCTOM1 
I B o6naCTH 3HepreTH4eCKHX noTepb. 

WHPHHa 3TOro pacnpeAeneHHR npaKTH4eCKH He yMeHbWaeTcR · C yae
nH4eHHeM AnHHbl cneAa 4aCTH4bl B KaMepe181.npH CTpeMneHHH K Bbl

COKOH TO4HOCTH onpeAeneHHR HOHH3HPY~~eA cnoco6HOCTH npeAno4-
TeHHe, no-BHAHMOMy, cneAyeT OTAaTb H3MepeHH~ nepBH4HOH HOHH-
3a4HH. AeACTBHTenbHO, $nyKTya4HH nnOTHOCTH nepBH4HOH HOHH3a4HH 
onHCblBa~TCR nyaccOHOBCkHM pacnpeAeneHHeM c OTHOCHTenbHOH OWH6-
KOH N- ½ , rAe N - 4Hcno HOHH3a4HA Ha AnHHe TpeKa, B cpeAHeM 
nponop4HOHanbHOe 3TOH AnHHe. 

B onblTaX co CTPHMepHblMH KaMepaMH /CK/ 6blnO noKa3aHo 18 ~ 4TO 
B Tex cny4aRx, KOr~a 3aAepmKa BblCOKOBOnbTHOro HMnynbca /BBH/ 
MeHbWe BpeMeHH AH$$y3HOHHOro CMe~eHHR MeAfleHHblX BTOPH4HblX 
3neKTPOHOB Ha paccTORHHe nopRAKa paAHyca CTPHMepa, 4Hcno CTpH
MepoB Ha TpeKe onpeAenReTCR nepBH4HOH HOHH3a4HeA. COOTBeT
CTBY~~He ycnOBHR nerKO BblnOnHR~Tcn, HanpHMep, AnR renHR, HO 
HX O4eHb TPYAHO BblnOnHHTb AnR TaKHX rasoa, KaK HeOH /CM. 
pHC. 1/, 

B MnHK TpaeKTOPHR perHcTpHpyeMoA 4aCTH4bl cocTaanReT yron 
- 90° C HanpaaneHHeM 3neKTPH4eCKOro nonR, H HCKPOBble npo60H 
pa3BHBa~TCR H3 OTAenbHblX 3neKTPOHOB, BO3HHKa~~HX B npo4ecce 
HOHH3a4HH 4aCTH4eA rasa, HanonHR~~ero KaMepy. no3TOMY MOmHO 
omHAaTb, 4TO B 3aBHCHMOCTH OT 3aAepmKH BBH H Bbl6opa pa604ero 
rasa a KaMepe nnOTHOCTb HCKPOBblX npo6oea a MnHK 6yAeT onpeAe 
nRT bCR nH60 nepBH4HOJ<L,~ nMH014 11911 ►1aa~ ►1eA, 
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PHc.1. 3aBHCHM0CTb OTHomeHHR qHcna CTpHMe
poB B CTpHMepHOH KaMepe K qHcny nepBHq}{blX 
HOHH3aQHOHHblX CTOnKHOBeHHH OT 3aAep,KKH 
BhlCOKOBOnbTHOro HMnynbca 1B1 • 

cnoco6~ onPEnEnEHHR nflOTHOCTH HOHH3AUHH 

PacCMOTPHM .qsa cnoco5a H3MepeHHR nJlOTH6CTH nepBH4HOA J,10HJ,1-
3a1..11,11,1 no ¢oTorpa¢HRM TpeKOB B MnHK. neps~A J,13 HHX OCHOBaH Ha 
aHa111,13e pacnpe.qeneHHR paccTORHHH Me>K.qy coce.qHHMH npo5oRMH, 
BTopoA - Ha npe.QCTaBJleHHH MnHK B BH.qe Ha5opa HH3K03¢¢eKTHBHblX 
C4eT4HKOB. nnR npHMeHHMOCTH 3THX MeTO.QOB He06XO.QHMO B~nOJlHe
HHe c11e.qy10~J,1X YCJlOBHH: 

1 • Bb16op pa6o4ero ra3a 1,1 pea111,13osaHHaR Ha ycTaHOBKe 3a.qep>KKa 
B"BH .qOJllKH~ npHBOAHTb K TOMY, 4T05~ nJlOTHOCTb npo6oes Ha TpeKe 
onpe.qeJlRJlacb nJlOTHOCTblO nepBH4HOH HOHH3al..lHH. 

2. O>KH.qaeMaR n110THOCTb nepBH4HOH HOHH3al..lHH ii .QOJl>KHa 5b1Tb 
MeHbWe npe.qeJlbHO H3MepHMOH n110THOCTH nnpeA. 4J,1CJla npo5oes Ha 
TpeKe, T.e. 

..:· ~ 
n < n npeA. = S • / 1 / 

3.qeCb S - paCCTORHHe Me>K.qy COCe.QHHMH npOBOJlOKaMH 3JleKTpo.qa, 
¢ ~ yro11 Me>K.qy npoeK1..1HeA TpeKa Ha nJlOCKOCTb 3JleKTpO.qa ),1 o6pa-
3YIO~J,1MJ,1 3JleKTPOA npOBOJlOKaMH. 

METon PACnPEnEnEHHR PACCTORHH~ 
MEmnY nP060RMH 

nycTb Ha e.QHHHl..le AJlHHbl TpeKa perHCTPHpyeMaR 4aCTHl..la npo1,13-
BO.QHT B ra3e KaMepw B cpe.qHeM~ HOHH3al..lHH. B 3TOM CJly4ae pac
CTORHHR X Me>K.qy coce.qHHMJ,1 1..1eHTpaMJ,1 nepBH4HOH HOHH3a1..1HH pacnpe
.qe11eHbl no 3KCnOHeH1..1HaJ1bHOMY 3aKOHY C nJlOTHOCTblO sepORTHOCTH 

2 

f' 

f(x) = iiexp(-iix). /2/ 

Ecm-1 4epe3 t/J o5o3Ha4HM yro11, no.q KOTOpblM 4acT1,11..1a nepeceKaeT 
nJlOCKOCTb 3JleKTpo.qa, TO pacnpe.qeileHHR paccTORHHH Y=~COSt/J Me>K
AY npoeKI..IHRMJ,1 coce.qHHX 1..1eHTpOB HOHH3al..lHH Ha 3TY nJlOCKOCTb 
HMelOT BH.q: 

n -f(y) = --exp(-ny/cost/1). 
cost/I 

0Tc10.qa 

/3/ 

n n 
In[ f(y)] = In- - -- • Y 

cost/J cost/I 
/4/ 

),1Jl),1 

Z = ay+ b, 
/5/ 

n n 
r.qe Z = In[ f(y)], a= - --, b = In-- . /6/ 

cost/I cost/I 

¢HTHPYR JlHHeHHylO 3aBHCHMOCTb Z=.F(y), Mbl MOlK8M onpe.qeJlHTb 
ee napaMeTpw a 1,1 b 1,1 HaHTH ~-

H3-3a oco6eHHOcTeA KOHCTPYKLIHH 1,1 pa6oTw MnHK 3KcnepHMeH
Ta11bHOe pacnp~.qeneHHe paCCTORHHH Me>K.qy HCKpaMH Ha TpeKe, soo6-
~e rosopR, OTJlH4aeTCR OT 3KCnOHeHL1HaJ1bHOro. Bo-nepBblX, AHCKpeT
HOCTb 3Jl8KTPOAOB HCKJll04aeT nORBJleHHe paccTORHHH M8lKAY HCKpo
BWMH npo60RMH, M8HbWJ,1X 1/nnpeA.. no3TOMY np1,1 MaJlblX y 3KCnep1,1-
M8HTaJ1bHOe pacnpe.qe11eHJ.1e Jle>KHT HH>Ke 3KCnOHeHTbl. Bo-sTOPblX, 
cy~eCTBOBaHJ.18 TeMHblX aHOAHblX npOMe>KyTKOB /TAn/ Ha TpeKe B 
MnHK 111 np1,1so.qHT K TOMY, 4TO np1,1y, 6JlH3KHX K WHPHHe TAn, 3Kc
nepHM8HTaJlbH08 pacnpe.qe118HHe 11e>KJ.1T BblWe 3KCnOH8HTbl. T1,1nJ,14HblH 
BHA pacnpe.qeneHHR paccTORHHH Me>K.qy HCKpaMH npe.qcTaBJleH Ha 
PHC. 2, r.qe Ha y4acTKe Jlesee T04KJ,1 A npORBJlR8TCR BJlJ.1RHHe 
AHCKpeTHOCTJ,1 3JleKTpo.qos, a y4aCTOK npasee T04KJ,1 6 COOTBeTCTBy
eT paccTORHJ.1RM y, 611H3KJ.1M K w1,1p1,1He TAn. B HHTepsa11e A6 pac
npe.qe11eHHe coxpaHR8T 3KCnOH8H1..1HaJlbHblH xapaKTep H MOlK8T 6b1Tb 
HCnOJlb30BaHO AJlR onpe.qe11eHJ.1R nJlOTHOCTJ,1 HOHH3a1..11,11,1 no on1,1caH
HOMY cnoco6y. 

MeTOA HJ.13K03c!>c)leKTHBHblX C48T4HKOB 19- 101 OCHOBaH Ha TOM, 4TO 
np1,1 onpe.qe11eHHWX YCJlOBHRX HOHJ.13al..lHOHHWH .qeTeKTOp MO>KeT co 100% 
3c)lc)leKTHBHOCTblO perJ.1CTp1,1posaTb c11y4a1,1 nORBJ18HJ,1R Bero 06beMe 
XOTR 6bl OAHOro 3Jl8KTPOHa, a sepORTHOCTb TaKoro C06blTHR onpe.qe
JlR8TCR J,10HH3HPYIO~eA cnoco6HOCTblO npowe.qweA 4epe3 Hero 4aCTHI..IW, 

A.A.TRnKHH 1111 paCCMOTpeJl sonpoc O B03MOlKHOCTH onpe.qe11eHHR 
nJlOTHOCTJ,1 nepBH4HOH HOHH3al..lHH, C03.qasaeMoA OTA8JlbHOH 4aCTH1..18H, 
npoxo.qR~eA 4epe3 cTonKy noc11e.qosaTeJ1bHO pacno11o>KeHHblX ysKo-
3a3opHblX HCKPOBblX KaMep C noHH>KeHHOH 3c)lc)leKTHBHOCTblO, H noKa-
3a11, 4TO np1,1 AOCTaT04HOM 4HCJ18 KaMep HOHH3al..lHR MOlK8T 6b1Tb 
H3MepeHa C BWCOKOA T04HOCTblO. 

3 



N PHc.2. THilHtlHbIH BH,q pacnpeAeneHHH paccTOHHHH Me)K,ll;y 
HCKpaMH Ha TpeKe, A, B - rpaHHw,J 3KCilOHeH~anbHOro 
yqaCTKa, --- - 3KCilOHeH~HanbHOe pacnpeAeneHHe nnoT
HOCTH HOHH3a~H. 

MHorosasopHy~ npoeKI.IHOHHY~ 
HCKPOBY~ KaMepy MOmHO npeACTa
BHTb ce6e B BHAe Ha6opa He3a
BHCHMblX C4eT4HKOB, KamAblM H3 
KOTOpblX RBIUleTCR napa npOTHBO
nema~HX HHTeH Ha 3neKTPOAaX, 
06pa3y~~HX HCKPOBOH npoMemyTOK, 
aero WHPHHa paeHa paCCTORHH~ 
s MemAY coceAHHMH HHTRMH Ha 
OAHOM H TOM me 3neKTPOAe. 6blfl0 
noKa3aHo 110{4TO npH AOCTaT04HO 
6onbWOH aMnnHTYAe H 
KPYTOM (j)poHTe HapacTaHHR BBH 

pa3BHTHe HCKPOBoro npo6oR B HCKPOBOH KaMepe nonHOCTb~ onpeAe
nReTCR BepoRTHOCTb~ noRBneHHR B HeH XOTR 6br OAHOro 3neKTPOHa. 
no3TOMY 3(j)(j)eKTHBHOCTb KamAoro 3fleMeHTapHoro 11C4eT4HKa11

, Ha 
KOTOpble Mbl pa36HnH MnHK, MOmHO 3anHCaTb B BHAe 

A 6 X 

f=l - exp(-iif ), 171 

rAe f - AnHHa nyTH 4aCTH'-lbl 4epe3 o6nacTb 4YBCTBHTenbHOCTH OT
AeflbHOH npoBOflOKH, paeHaR 

f= $ 
sin¢• cos if, 

/8/ 

nycTb L - cyMMapHaR AnHHa CBeTflblX y4acTKOB TpeKa. TOrAa 
MaKCHManbHO B03MOmHoe 4HCfl0 npo6oeB Ha AflHHe L, paBHOe 4HCflY 
nepeceKaeMblX 4aCTH'-leH 11C4eT4HKOB 11

, paBHO 

No=L-sincp 
s /9/ 

3KcnepHMeHTanbHO Ha6n~AaeMOe 4HCfl0 npo6oeB N nOA4HHReTCR 6HHO
MHanbHOMy pacnpeAeneHH~ 

N N No-N 
B rCNo: N) = CN f (1 -f) 

0 

C MaTeMaTH4eCKHM OmHAaHHeM 

N=f•No 
H AHCnepcHeH 

. D(N) =N0f(1-f). 

/10/ 

/11/ 

/12/ 

-npH No>>l,N➔ N H, cneAOBaTeflbHO, C xopoweH T04HOCTb~, 113 
/11/, /12/ H /7/ nony4aeM 

4 

l 

f=~ N ' 0 

D(f) = D (N) N
2

D(N o) 
N2 +--

o N4 
0 

- 1 n = - y- ln (1 - f) . 

AHcnepcHR cpeAHeH nnoTHOCTH HOHH3a'-IHH paeHa 

nc'ii) = ln2(1-f) D(f) + D(f) 
f4 f2(1-f)2 

a OTHOCHTeflbHaR OWH6Ka 3TOH BenH4HHbl 

a~n) =1[~]2+[ a(f) ]21½ 
n f (1 - f) ln (1 - f) 

/13/ 

/14/ 

/15/ 

/16/ 

/17/ 

npeo6pa3yR 3TY (j)OpMyny C y4eTOM /8/,/9/, /12/, 
HO HaHAeM 

/14/,0KOH4aTenb-

- 2 
a~n) = lctg 2¢[1 + f ].D(¢)+ tg 2if,-D(if,) + 

n (1-f) ~ln (1 - f) 

r 2 D(L) 
+-------+ 

(1-f)2 ln2 (1-f) L 2 
f.S I½ 

( 1-f)ln 2( 1-f) sin¢-L 

/18/ 

B HAeanH3HPOBaHHOM cny4ae, npH ¢ =90° H if,=0°,nepBble ABa 4ne
Ha B/18/HC4e3a~T, H norpeWHOCTb H3MepeHHH ii MOmHO 3anHCaTb B 

BHAe 

a (n) = [ f 
2 D(!J_ + f • S ] ½ • 

ii (1-f) 2In2(1-f) L 2 (1-f)ln2(1-f). L 
/19/ 

3AeCbL coenaAaeT C nonHOH AflHHOH TpeKa, T.K. 4aCTH'-la He nepe
ceKaeT nnocKOCTH 3neKTPOAOB, H Ha TpeKe OTCYTCTBY~T TAn. 3a-

' a(n) 
BHCHMOCTb OTHOCHTeflbHOH norpeWHOCTH -=- OT AflHHbl TpeKa L H 

n 
3(j)(j)eKTHBHOCTH f 11 C4eT4HKOB11 AflR 3Toro cny4aR npHBeAeHbl Ha 
PHC. 3. , 

B THnH4~blX ycnoe11Rx pe~nbHOH pa6oTbl MnHK yron if,< 50°,a 
yron ¢ AOCTaT04HO CHflbHO 0TflH4aeTCR KaK OT 0°, TaK H -OT 180°. 
EcnH K TOMY me norpeWHOCTb H3MepeHHR yrnoB HeBenHKa (a(¢, if,)< 1°), 
TO nepBble ABa 4fleHa B CK06Kax BblpameHHR /18/ OCTa~TCR Mano
cy~eCTBeHHblMH. norpeWHOCTb H3MepeHHR HOHH3a'-IHH npH' 3TOM 6yAeT 
onHCblBaTbCR C!>DPMYflOH 

a (n) = [--;:...f ----
ii (1-f)2 ln2 (1 - f) 

D(L) + f. S ] ½ 
L 2 (1-f) ln 2(1-f)•L•sin¢ 

/20/ 

5 
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PHc.3. 0THOCHTeJlbHaH OIIIHOKa orrpeAe
neHHH ITnOTHOCTH rrepBHqHOH HOHH3aUHH 
no MeTOAY HH3K03~~eKTHBHhlX cqeTqH

KOB IlPH q, =90°, if, =0° • 1 - f =0,4, 
2 - f =0,6, 3 - f =0,8, 4 - f = 
=0,9. 

B OTnH4He 0~ /19/, 3TO B~pameHHe COAepmHT aaBHCHMOCTb OT yrna 
ef,, a L 3AeCb MeHbWe AnHHbl ypeKa H npeACTaBnReT co60H cyMMY 
ero CBeTn~x y4aCTKOB, KaK H B /18/. 

3KCnEPHMEHTAnbHA~ YCTAHOBKA 

OnblTbl no H3y4eHHIO B03MOmHOCTH Hcnonb30BaHHR MnHK AnR 
HOHH3al,IHOHHblX H3MepeHHH 6blnl1 npoBeAeHbl Ha KaMepe; COAepma111eH 
11 nposono4HblX 3neKTPOAOB C paccTORHHeM MemAY coceAHHMH npo
sonoKaMH 1 , 2 MM H Mem3neKTPOAHblM paCCTORHHeM 1 0 MM. 3a
nycKa10111He Cl,IHHTHnnRl.,IHOHHble C4eT4HKH pacnonaranHCb HaA 

r" ·· • KaMepoH H noA HeH. MemAY KaMepoH H HHmHHM c4eT4HKOM 
,-,ycTaHaBnHsanc.R CBHHl.,IOBblH cJ)HnbTP TOnlJIHHOH 10 CM. C4eT4H

KH aanycKanHCb 4aCTHl.,laMH KOCMH4eCKoro H3ny4eHHR, KOTopwe 
Ha nosepXHOCTH 3eMnH, KaK H3BeCTHO, COCTO.FIT npeHMyU\eCTBeHHO 
H3 MIOOHOB. TOnlJIHHa CBHHl.,IOBOrO cJ)HnbTpa onpeAen.Rna MHHHManbHYID 
3HeprHIO perncTpHpyeMblX 4aCTHLI Eµ =275 M38. ,llnR Ol,leHKH WHPHHbl 
pacnpeAeneHH.FI nnOTHOCTH HOHH3al,IHH, 'C03AasaeMOH B KaMepe Koc
MH4eCKHMH MIOOHaMH' 6b1n pacc411TaH AHC!>(!>epeH1.,1HanbHblH cneKTP nnoy
HOCTH nepBH4HOH HOHH3al,IHH /pHC. 4/. npH ero nocTpOeHHH 6bln 
Hcnonb30BaH cneKTP KOCMH4eCKHX MIOOHOB 112~a 3HepreTH4ecKa.R aa
BHCHMOCTb nnOTHOCTH HOHH3al,IHH 6panacb H3 TeopeTH4eCKOH pa-
6oT~ /!S/, 

B~COKOBOnbTHblH HMnynbc, nOAaBaeMWH Ha KaMepy C aana3Ablsa
HHeM~370 HC nocne npoxomAeHHR 4aCTHl.,lbl, HMen aMnnHTYAY 15 KB' 
C!>POHT HapacTaHHR =10 HC, 3KCnOHeHl.,IHanbH~H cnaA /6ea npo6o.R/ 
=2,5 MKc. HanpRmeHHe 04H1J1a10111ero nonR paBH.Rnocb 30 B, aero 

HanpasneHHe 6wno npoTHBononomHo non10 BBH. 
C!>OTOrpacJ)HposaHHe npOBOAHnOCb Ha nneHKY 4YBCTBHTenbHOCTblO 

1000 ea. rOCT 060eKTHBOM C OTHOCHTenbH~M OTBepCTHeM 1/2,8 C 
paccTO.FIHHR 1,1 M. 

B COOTBeTCTBHH c,peaynbTaTaMH pa60T~/S/ MOmHO HaAeRTbC.R, 
4TO npH HanonHeHHH KaMep~ renHeM 11 npH pean11aosaHHOH s HaweH 
ycTaHOBKe 3aAepmKe BBH OKOno 370 HC, nnOTHOCTb npo6oes Ha 
TpeKe 6yAeT onpeAenRTbC.FI C03AasaeMOH 4aCTHl.,leH nepBH4HOH HOHl13a-
LIHeH. · 
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PHc.4. ~~epeHQHanbHWH 
crreKTP rrnOTHOCTH rrepBHq

HOH HOHH3aQHH perHCTpH

pyeMb!X MJOOHOB • 

PHc. ~ • TpeK MJOOHa B MilliK. ►· 
renHH, 0,25 aTM, UBBU= 
=15 KB, 1: 2.8, 1000 eA. 

rocT. 

HaMepeHHR np.OBOAHnHCb np11 paanH4HblX AasneHHRX renHR /P = 
0,125, 0,25, 0,5, 1,0 aTM, 4TO HMHTHposano H3MeHeHHe HOHH3H
py10111eH cnoco6HOCTH perHcTpHpyeMWX 4aCTHLl 114<cJ>oTorpacJ)H.R THnH4-
HOro TpeKa npHBeAeHa Ha PHC. 5. 

3KcnepHMeHTanbHblH MaTepHan, nony4eHHblH npH scex HCnOnb30BaH
H~X B pa6oTe AaBneHHRX, o6pa6aywsanc.R Ha OCHOBe 113MepeHHR 
paccTO.FIHHH MemAY npo60RMH, TaKOH nOAXOA 060.RCHReTCR cnomHOCTb~ 
HaAemHoro onpeAeneHHR AnHH CBeTnblX y4aCTKOB TpeKa npH HH3KHX 
AaBneHHRX, KOrAa HOHH3al,IHR Mana, 11 C 3aMeTHOH sepORTHOCTblO no
RBnRIOTC.FI paCCTORHH.FI y, cpaBHHMWe C WHPHHOH TAn. 

Y4HT~Ba.R, 4TO npH B~6paHHOM HaMH pacnonomeHHH Cl,IHHTHnnRl.,IHOH
HWX C4eT4HKOB perHCTPHPYeM~e 4acTHl.,lbl 6blnH pacnpeAeneH~ B ya
KOM HHTepsane yrnos 22 °<if,.< 30°, a C!>YHKl.,IHR KOCHHyca B 3TOM 
HHTepsane H3MeHReTcR Mano, npH onpeAeneHHH no cJ)opMyne /6/ Bb1-
611panocb cpeAHee 3Ha4eH11e cosif, AnR AaHHoro HHTepsana yrnosif,. 

7 



B 3TOM npeAnOI10lKeHJ.1J.1 pe3yilbTaTbl J.13MepeHJ.1R paCCTORHJ.1H MelKAY 
npo60RMJ.1 Ha scex TpeKax, no11y4eHHblX np11 OAHOM 1-1 TOM )Ke Aasne-
HJ.111, CBOAl11111Cb B OAl1H rpa¢11K T11na p11c. 2 11 06pa6aTblBaI1J.1Cb 
no ¢opMy11aM /3/-/61. <l>11rnposaH11e 1111HeHHOH 3aBJ.1CJ.1MOCTH /5/nposo
AJ.1110Cb C 11cnOI1b30BaHJ.1eM MHK, .4TO AaBa110 B03MOlKHOCTb onpeAeI1J.1Tb 
KaK ii, TaK J.1 norpeWHOCTb u<'ii) 3TOH Be11J.14J.1Hbl. 

MeTOA HJ.13K03cj)¢eKTJ.1BHblX C4eT4J.1KOB 6bl11 1-1cnOI1b30BaH AI1R aHam1-
3a AaHHblX np11 ABYX HaJ.16011ee Bb1COKJ.1X AaB11eHJ.1RX /P =0,5 aTM 
1-1 P =1 aTM/, KOrAa CTPYKTypa TpeKa xopowo npORBilReTCR 1-1 AI1J.1Hbl 
CBeTilblX y4aCTKOB MOryT 6b1Tb onpeAeneHbl C AOCTaT04HOH T04HOCTblO. 
B 3TOM c11y4ae nnOTHOCTb 110HJ.13a4J.1J.1 onpeAeI1RI1aCb AJ1R KalK,qOro 
OTAeilbHOro co6blTJ.1R 11 no11y4eHHble 3Ha4eHJ.1R Il 3aTeM ycpeAHRI1J.1Cb 
no BCeM npOCMOTpeHHblM TpeKaM. T04HOCTb onpeAeI1eHl1R ll Ha eAJ.1-
HJ.14HOM TpeKe 04eHJ.1Ba11acb no cj)OpMyne /20/ C y4eTOM Toro, 4TO 
B Hall!J.1X YCI10B11RX AI1J.1Ha TpeKa B cpeAHeM 6b111a 611J.13Ka K 15 CM, 
CYMMapHaR AI1J.1Ha cseTilblX y4aCTKOB Ha HeM paBHRilaCb np11611J.13J.1Te11b
HO 10 CM, a 3¢cj)eKTJ.1BHOCTb 11C4eT4J.1KOB 11 OKa3a11acb paBHOH 

f ( 0, 5 aTM) -=O, 28 J.1 f ( 1 aTM)-=0,48. 

3TO npJ.1BOAJ.1T K CileAYIOU\J.1M OTHOCHTeilbHblM norpeWHOCTRM onpeAe11e
HJ.1R nilOTHOCTeH 110HJ.13a41-111 Ha eAJ.1HJ.14HOM TpeKe B Hawei:i KaMepe. 

u ~n) ( 0, 5 aTM )=0, 21 , 
n 

u(~ (aTM)=O, 17. 
n 

Pe3yilbTaTbl 113MepeHJ.1R ii o60J.1MJ.1 MeTOAaM1-1,ycpeAHeHHble no BCeM 
npocMOTpeHHblM TpeKaM, np1-1BeAeHbl Ha PHC. 6. BJ.1AHO, 4TO nony-
4eHHble TeM J.1 APYrHM MeTOAOM pe3yilbTaTbl xopowo cornacylOTCR 
MelKAY coqoi:i, a 3aBJ.1CJ.1MOCTb cpeAHeH n110THOCTJ.1 J.10Hl13a4J.1J.1 OT 
AaBI1eHJ.1R rasa COOTBeTCTByeT 

"r:,:5 
u 

IC 
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(J25 qs q1s pfH 

TeopeTJ.14eCKJ.1 OlKJ.1AaeMOH IlJ.1HeHHOH 
3aBJ.1CJ.1MOCTJ.1 / 141 , no11y4eHHaR HaMJ.1 
Be11114J.1Ha ii npJ.1 p =1 aTM npaKTJ.14eCKJ.1 
cosnaAaeT C pe3yilbTaTOM pa60Tbl 1101• 

TaKHM o6pa3oM nposeAeHHble HaMJ.1 
onblTbl nOATBePlKAalOT B03MOlKHOCTb 
npHMeHeHHR Aewesoi:i, npOCTOH B H3ro-

Puc. 6. PeayJibTa Tbl H3MepeHHH TIJIOT

HOCTH TiepBHqHOH HOHH3a~HH AJIH 

reJIHH. ❖- MeTOA paCCTOHHHH Me)K,!J,y 

Tip060HMH,t - MeTOA HH3K03~~eKTHB
HbIX cqeTqHKOB / P =0,5 aTM, ycpeg

HeHHe TIO 38 TpeKaM, P =I aTM, 

ycpegHeHHe TIO 10 TpeKaM/. 

ti 

) 

11,,· 

TOBI1eHJ.1J.1 J.1 3KCn11yaTa41,11,1 MHOro3a30PHOH npoeK4HOHHOH J.1CKPOBOH 
KaMepbl AI1R J.10H"13a4J.10HHblX "13MepeHJ.1H "1 no11y4eHJ.1R C nOMOU\blO 
3TOro np1-16opa AOCTaT04HO T04HblX pe3yilbTaTOB. 

ABTOPbl BblpalKalOT 611aroAaPHOCTb B. n .,ll,lKenenosy aa J.1HTepec 
K pa6oTe H 06CYlKAeHJ.1e nony4eHHblX pe3yilbTaTOB. 

Mb1 611ar0Aap1-1M B.B.EpMaKosa, r.<l>.Hcaesa, E.M.CblponaTosa aa 
~OMOU\b np11 J.13rOTOBileHHH, HanaAKe J.1 3Kcn11yaTa41,11,1 ycTaHOBKJ.1. 
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