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Bee àeuue. ,,U B OHHOH ôera-pacrran (2 (3 ) RBJIReT CR <PYH,D,aMeHTaJIbHbIM 

rrponeccoxr v t " , nOHCK xoroporo npoaozurrca yxce HeCKOJIbKO neCRl:HJIe

TuH / 2 . 3 1 . HMeeTcR CBR3b ,Me)i{ny BonpocaMH o KOHetIHOH Macce,HeHTpHHO 

H cyu~eCTB OBaHHH 6e3HeHTpHI-JHoro 2 (3Ol' ·pacna,na. Ee3HeHTpHlmaR MO,D,a 

pacna,na npenCTaBJIReT OCHOBHOH HHTepec , Onl-{aKO H Mony p acnana c Hcnyc 

KaHHeM ]l,Byx HeHTpHHO 2{3 ·2v. ; nOKa eme HHKTO He Ha6monan . OOHCK 
42 {32.L'- p ac n ana OnHCaH B pa60Tax ! - 6 ~ OOCJIenHRR H3 HHX BbInOJIHRJIa Cb 

B EaKcaHCKOH 06cepBaTopHH Ha CQHH THJIJIRUHOHHOM cneKTpOMeTpe c HéTOtI

HHKOM THna 150Nd (Nd 2 0 3 c 0 60rarueHHe M 9 2,5%). B ec lf,O Nd paBHRJICR 

50 r; nJIeHO'lHblH HCTOtIHHK TOJIlu,HHOH: - 50 Mr/cM 2 3a KJIlOtI anCR Me)i{ny 
3

CQHH THJIJIRlJ,HOHH L IMH CtIeTtIHKaMH p a3MepOM 5 0 x 25 x 5 CM .BKJIlOtIeHHbIMH 

Ha COBnau,elIHR . 

B ,HacToRrueM. c o 0 6 rueHHH nOlÇa3bIBaeT.CR, ,tI TO lIYB CrBHTeJIbHOCTL CQHH

TR1IJIRQHOHHOH c n e K Tp OM eTp HH K 2 {3 -pacnan.y MO)i{eT 6bITb nODblweHa He 

MeHe e tIeM Ha nOpR:1l0K, ec n H npHMeHHTb BpeMRnpOJIeTHYlO TexHItKY II npoBo

JIOtIHhle KaMepbl. 

TOl!UlU1W UCTO~llU1<a, B OTJIHtIHe 0 1" pa60Thl '6/ , .lIa M H pac cMaTpHBa

eTCR:- npHMeHeHHe HCTOllH~Ka 3HatIHTenbHO M eHbllleH TOJIruHHbl -- 7,5 MI"/CM 2 

H eO,D,I1Ma , 31'0 BeCbMa CYluecTBel;IHo H npOCTO Heo6xonHMO . ecn H p ellb noH.ueT 

o Ha6JIlOneHHH 3<p<peKTa , a He 06 YCTaHOBJIeHHI1 .nepHOna nOJIypacnana ( T \'t ) , 

nO)i{Hble C06hITHR MorYT B03HHl~aTb, . ec nH HCTotlHHK 3arpR3HeH HeCTa6HJIb

HblMI1 H30TOnaMI1 T,lma 214I3i , naroIUHMH. e-r - K aCK a n h l c BHYTpeHHeH KOHBep

CHeH ' 4 . f",.. . XapaKTepHO, 41'0 .uOtI e p HI1H npp,uYKT BHCMYTa-21 4 pacnanaeT

CR c T '; ~,160 MKC, HCnYCKaR a ' '1aCH IUçl, HMelOlUHe 3Hep r HlO 7 ,7 M 3B. 

T aKHe a -'1ilCTHUhl npH paccMaTpHBa eMo~ HaMB TOJIIUHHe HCTOllHHKa MorYT 

6blTb 3aperHCTpHpOBaHbl C '3 <p<pe K THB Ho c;rb lO - 8 0% H CJIY)i{aT HHnHKaTOpOM 

<pOHa '5 '. 

TOHKHH HCTOll'HHK n03BOJIAeT cox'paHHTb KOppeJIRQmo yrJIa p a 3JIeT a 

3JIe K Tp OHOB O . YrJIOBaA 3aBHCHMOCTb P (() ) JlJIR 2# 2v -pac n an a npHBeJleHa 
/ 4 / 2

HH)i{e Ha pHC. 2 ,npH TOJIIUHHe d = 50 Mr/CM l\1HorOKpaTHoe pacceRHHe 

3JIeKTpOHOB HaCTOJIbKO BeJIHKO ( CM, HH)i{e) , 41'0 yrnoBaR 3aBHCHMOCTb 

CTaHOB HTCR nOtITH H30TponHOH elUe JlO BblXOJla 3JIe K T p OH OB H3 HCTO'lHHKa. 

ECTeCTBeHHO, 41'0 C YB eJIHtIeHHeM d paCTeT H nOrJIOrueHHe 3JIeKTpO

HOS B HCTO'lHHKe. a nO 6 y n eT TeM 60JIbllle, '1eM 60JIbllIe nopRJlKOSblH HOMep 

Z serueCTBa HCTOtIHHKa H MeHbllle KHIfeTH'IeCKaR 3He p n m 3 JIe K Tp OHOB T,
/ 7 - 9 1

B 60JIee paHHHX pa60Tax . npHBonRTCR K03<PcPHUHeHTbI BbIXOna 3JIeKT

pOHOB 11. H3 pa3JIH'IHbIX HCTOlffiHKOB , a TaK)i{e sepORTHOCTH p erHCTp3UHH 

COB n aneH HH K B CQHHTHJIJIRUHOHHhlX c n e K Tp OM eT p a x , non06Hhlx OnHCaH

HOMY B ny6JIHKaQHH / 6/ , OpHBeneM JlaHHhle no cneKTpOMeTpy HA3 / 9 / , 

Ha KOTOpOM npOBOnR1IH nOHcK 2{3°'/ -pacnana B 48 Ca , nJIR KOToporo HaH60
y; • r ~ 

@tl1.C ~" lJ '. ,j, ; l.i \\ r.HCrcrryT t	 1 
~~ ": JJn\'U ~F : ' ,9 (>-JlJn:ilJul 

tl ~l .t - . --...- , ,~ 



nee BepOflTHaJI aaeprna 3neKTpOHO~ T B = 2,1 M3B. I1.CTOlJ:HI1K COCTOfln 113 

COe,UI1HeHI1f1 Ca F'2' 3aKmOlJ:eHHOrO fr TOHKYIO anlOMl1Hl1eBYIO <pOnhry. Torr
11ll1Ha I1CTOlJ:HI1Ka: Ga < Z ,~20) -- 50 Mr/cM 2 , F (Z = 9) 11 Ar( Z = 13.) 

60 Mr/cM 2. B paôore /9 IlpI1Be,UeHhI3HalJ:eHI1JI fL = 0,52 11 K cc 0,43 (peayrrsI 

Tl1pYlOmaJI 3cPcPeKTI1BHOCTh 'l} -, li K '''' 0,22), cornaCYIOI1U1eCJI c .n;aHHhIMI1 

rry6nl1KaIJ;I1H /7,8:,'. B ôorree rr03,UHeH paõore '/4/ HCTOlJ:HI1K 113 Ca F
2 

B3JIT 

B 5 pas ronsme 11 11. ne CHnhHO orrrasanocs 01' e.uHHI1IJ;hI. Ha 3TOH xce YCTa

HOBKe 'npl1MeHflnl1 I1CTOtIHl1K 113 8 2Se ( Te = 1,5 M3B) TOnml1HOH 60 MF/CM 2 

aJIlOMMHl1eBOrO 3KBI1BaneHTa 11 YlJ:I1TbIBanM COOTBeTCTBYlOmee nornouienae 
3ne'roTpOHOB /10 I. . 

·'B cnysae 2f3 21/ -pacnana HeO;z:J;I1Ma-150 snepr-na 3neKTpoHOB T = 0.,-;

2 M3B c naaêonee aepoarm.rsr 3HalJ:eHl1eM Te = 0,6-0-,7 M3B. K03<pqm

Ul1eHT 11. npa 50 Mr/cM 2 HeO)l,I1Ma ( Z = 60) norracen 6hITb MeHhllle, tIeM 

B paõore /9'/. Ilonormarern.m.rc norepa B c-rere B03HMKaIOT TaK)J(e 113-3a 

BBe)l,eHI1R nopora no CYMMapHOH 3Heprl111 ::meKTpOHoB (E n = 1 M3B), 

Hal160JIee aeporrrnoe aaaxeaae KOTOpOH E e == 1,2-1,4 M3B. Ha oCHOBaHHI1 

,UaHHhIX pa60T:/7 - 10 I CJIe,UyeT O)J(I1,UaTh TJ < 0-,2 (B paõore /6: / 3HatIeHI1e 

rJ.. ne rrpnaeneno) . 
Onl1ChIBaeMaR HI1)J(e YCTaHOBI<:a n03BOJIReT paõorari, c I1C'IOlJ:HI1KOM 

na nopH,UOK 60JILllIeH IIJIOma,lI,11 M COOTBeTCTBeHHo MeHhll1eH TOJIIIJ;l1HhI. 

YcraH06'Ka (CM. pnc. I) COCTOI1T 113 I1CTOlJHl1Ka (11) .. pacnorroxcea
noro B' uerrrpe, lIeThlpex IIJIOCKOCTeH (x , y) npOBOJI01.JHhIX xasrep (nK) 11 

,UBYX nJIOCKOCTeH crreKTpOMeTpl1lJ:eCKI1X CIJ;I1HTI1JInRIJ;110HHhIX ClJ:eTtII1KOB (CC). 
OT611palOTcR rorn.rco .rarcae C06h1T11R, rcorzra M3 HCTOlJHI1Ka, 11 TOJIhKO 113 

O,UHÓH KaKOH-JII160 ero TOtIKl1, BhlJIeTaIDT ,UBe tIaCTI1UbI 11 MX 3HeprHR 113Me

paerca ClJ:eTtIHKaMM CC. )lJIR orõopa 3THX C06hITHH npavreaena BpeMR

nporrernaa MeTo,UHKa. IlYCTh, aanpasrep, na
6JIIO,UaeTCH rpex, neprreH.n;HKYJIRpHhIH I1JIOCKOu nK cc CTH I1CTOtIHHKa, 11 paCCTORHl1e Me)J('uY CIJ;I1H

..""..--... 
ntJIJIRTOpaMI1 paBHO r . ECJII1 3TOT rperc Bhl3BaH 

)l,BYMH pa3JleTaIOmHMI1CR B npOTMBOrrOJIO)J(Hhle 

CTOpOHhI 3JIeKTpOHaMM, . B03HI1KIllHMIf B 

I1CTOtIHI!Ke (KaK B CJIYtIae 2f:3 -pacnana) , TO 

CBeTOBhle Bcrr]'>IllIKI1 B CIJ;MHTl1nJIHTOpaX B03HH

KalOT O,UHOBpeMeHHO, HO B CJIYtIae BhIJIeTa 

q)OHOBoii lJ:aCTI1IJ;hI 113 CIJ;I1HTllilJIRTOpa CBeTO'

BLIe acnsrunca pa3,UeJIeHhI npexrener-r Uv , rne 
v - CKOpOCTh tIaC'IHUbI. ECJII1 BhI6pa'Ih r = 

(lO CM, TO npn v =:: c lJ:aCTHIJ;a rrpOJIeTI1T 

:.H0T nyrt, aa 2 HC. 

Paar-repst npOBOJIOtlHhlX rrJIOCKOC'IeH -

1,lxl,0 M. Ilnoruazu, 'HCTOlJ:HI1Ka - 1,0 M 
2; 

2/3 3TOH nnouraua, aanpar-rep, CO)l,ep)J(I1T 

oôorauieansrü 1130Torr, a 1/3 - neoõorauren-
11IJII-i. Kaacnaa CIJ;I1HTHnJIRUHDHHaH rrJIOCKOCTh 

PUl.'. J o6p..rayercn IlRThlO CUlfHTI1J1JIHTOpaMH c paa

2 

MepaMH 130 CM x 20 eM x 1 CM, K npOTI1BOnonO)J(HhIM 'IOpUaM KOTOphIX rton
coenaaensr no 2 <Í>3Y nma XP-2020. Bpesieaaoe paapeurenae CUI1HTIDIJIR

UHOHHhlX CtIeTtII1KOB: 2,35 o s; 1 HC, O)J(H)l,aeMOe 3HepreTI1lJ:eCKOe paspeureaae 
npn H3MepeHI111 cYMMapHoH 3Heprl111 E 3JIeK'IpOHoB - 20%. 

OCHoBHoe rpeõoaanne K pa60tIeMY 06õeMY xaxtepst - MaJIOe KOJIH

tIeCTBO aenrecrna, npaxera c MaJIhlM Z·, tI'I06hI CBeC'I11 K MliHI1MYMY no repu 

3HeprHI1 11 paccernnre 3JIeKTpOHoB, a TaK)J(e )l,OnOJIHI1TeJIhHhIe I1CTOlJ:HI1KI1 

<poHa. ra30BoH cpenoá ,UOJI)J(eH 6hITh reJII1I1 c cooTBeTcTBYlOml1MH )l,06aBKa

MM. IlOCKOJIhKY aarpyarca xar-tep nenernnca, TO MO)J(eT 6hITh,' B tIaCTHOCTli, 

I1CrrOJIL30BaH reHrepOBCKI1H pe)J(HM' /11 /, rr03BOnmOml1H onpezrenrrn. BTOpylO 

Koop,UHHaTY no BpeMeHI1 pacnpocrpaaeaun paspana OT M'eCTa B03HI1KHOBe

HHH K KOHuaM CHrHaJIhHOH npOBOJIOKI1. DhIJIl:t HCCJIe,UOBaHbI xar-repst c no
6aBKOH K reJIl110 5% MeTaHa (CH 4 ) 11 1% ôpor-racroro 3THJIa (C 2 H5 I3r). 
B KaMepe HCrrOJIh30BaHa rrpOBOJIOKa 113 6epliJIflHeBOH 6pOH3hI ~l1aMeTpoM 

50 MKM )l,JIH aHO)J.OB li 40 MKM )l,JIfI KaTO)l,OB. PaCCTORHl1e Me)J()l,Y aHO)l,HhIMH 

(Cl1rHanhHhIMI1) rrpOBOJIOKaMI1 - 5 MM, Me)J()l,Y Ka'IO)l,HhIMH - 2 MM. Ilpo
Me)KY'IOK Me)J('uY aHO,UOM 11 KaTO,UOM panea 16 MM. Paapeuienae TaKHX 

xar-rep rro 06eHM xoopnaaarara COC'IaBl1J10 n K -.., 3 MM. 

Ycpe)l,HeHHhlH aec aceü rrpOBOJIOKI1 O)l,HOH icar-repsr (Z =:: 29 ) paaea 
1,25 Mr/cM 2 . Bec raaonoro CJIOH Me)J()l,Y HCTOtIHHKOM li CUHHTHJI)lflTOPOM -:

7,5 Mr/CM2 , 113 HI1X 'IOJlhKO 1 Mr/cM 2 rrpI1Xo)l,I1TCH na 3neMeHT c 60JIhWHM 

Z = 35 (Br ) . TaKaH YCTaHOB xa n03BOJlHeT BhIópart, rorruuray I1CTOlJ:HI1 xa 
d .::;10 Mr/cM 2. nOCKonhKY HMeeTCH Koop,UI1HaTHaH HHQJOPMau;I1R, TO HCTOlJ:

HHK MO)J(e'I 6hITh COCTaBJIeH O)l,HOBpeMeHHO H3 oêorauteaaoro H He060ra

uieaaoro HeO)l,I1Ma, HaXO)l,HmHXCH, nanpar-rep, B COOTHOllIeHl111 2:1. KaK no
Ka3hIBaeT onsrr 113rO'IOBJIeHHR B nH<1> OI1.HI1. TOHKHX I1CTOlJ:HI1KOB, MO)J(HQ 

nOJIYtIH'Ih )l,OCTa'IOlJ:HO paanoxrepasrã cnoã BhIllIeYKa3aHHoH TonI.I.I.HHhI B 

anne npHMoyrOJIhHI1KOB c paar-iepovr CTOpOH 30 -;- 35 CM na anIOMI1HI13I1pO

BaHHOM MallJIape (d M = 6 MKM.) nnouransro 1 x 1,1 M 2. Ilpa 50 r HeO)l,I1

Ma-150 H CTeneHH 060rameHI1f1 92,5% 'IonI.I.I.HHa HeO,UI1Ma COCTaBI1T 7,5 Mr /CM 2. 

OKOJIO 2 Mr/cM 2 6Y)l,eT euie npnxonan.ca na 60JIee nerxae 3neMeHTbI 

(KHCJIOpo,U,yrJIep0,U,BO,U°P°)l,)· 

l/)olw6ble npoueccta. B YCJIOBI1HX nonacvmoro 3KCnepl1MeHTa OCHOBHhlM 

HBJIHe'ICfI cPOH OT Y -KBaHTOB eCTeCTBeHHOH pa.u110 a K T MBH OCTI1 , 06pa3YIOml1X 

3JIeKTpOHhI (n03I1TpOHhl) B pe3YJIhTa'Ie KOMrrTOHOBCKoro paCCeflHI1H, oõpa
30BaHHH nap 11 QJO'IonOrJIOrn;eHI1H. 

3cPcPeK'I MO)J(eT HMHTl1pOBaThCH ,UByxnYlJ:eBhIMI1 C06hITI1HMI1, B03HI1

KaIOmHMI1 npn 
a) BhIJIeTe 3JIeK'IpOHOB 113 CIJ;I1HTI1JInRTOpa 11 npOXQ)K)J,eHI1I1 I1X tIepe3 

HC'IOtIHI1K c nOCJIe)l,YlOmHM nonanaaaer-r B npyroâ CQI1H'II1JIJIHTOP; 

6) 06pa30BaHI1H rtap B I1CTOl.JHHKe; 

B) )l,BOHHOM KOMnTOHOBCKOM paCCeHHHI1 Y-KBaH'IOB B I1CTOlJ:HI1Ke; 

r) pacceamra 3JIeKTpOHoB na 3JIeK'IpOHax aTOMOB aeuiecraa HC'IOlJ:HI1

Ka (Me.rr.nepoBcKoe pacceaaae) . 

Y21W6ble xapaKTepUCTU'KU. C YlJ:e'IOM KOPPeJIHQl111 Me)J()l,Y yrJIaMI1 

paanera 3JIeK'IpOHOB () BepOHTHOC'Ih I1X I1crrYCKaHI1H P «()) I1MeeT BI1,U, npen
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CTaBJIeHHblH na 'pMC. 2. Ha TOM xce 
P({?) 

pacyrnce norcaaaaa paCCtIHTaHHaR no 

cPopMYJIe EOpCeJIHHO yrJIOBaR 3aBH

CMMOCTb zrna .nap 3JIeKTpOHOB H no

311TpOHOB T= 0,7 M3B. MaKcHMYMbt 

.n;BYX' KpHBblX Haxo.n;HTCR B paaasix 
norrycrpepax (120° H 27 0) . B pe3YJIb

TaTe. MeJIJIepOBCKoro pacceaaaa 
anexrponon c aaepr-aeá 1-2 M3B ]
(Bb16paHHb1M HaMH ,UHana30H anep
rMH E) yrJIbl pa3JIeTa 3JIeKTpOHoB 

COCTaBRT () = 67° -;- 60 o. YrJIOBble 

60· lO' '2.0' fA~~' pacnpenenenaa 6y.n;YT B TOM HJIH 

Puc. 2	 HHOH CTeneHH pacumprrn.ca B pe3YJIb

.rare MHorOKpaTHoro pacceanaa 
3JIelnpOHOB B HCTOtIHMKe. 

B O,UHOH H3 nepm.rx 3KcnepHMeHTaJIbHblX pa60T /12/ c 3JIeKTpOHaMH 

npa T,= 2,25 M3B yrOJI vrnor-orcparnor-o pacceanaa COCTaBHJI 0lle "" 10° 

)l,JIR 27 Mr/cM
2 

aJlIOMHHHR (Z == 13J ;11 Mr/cM 2 cepe6pa (Z = 47) H 9 Mr/c M 2 

TaJIJIHR (Z = 81) . Maororcparnoe pacceaane npH6JIH3HTeJIbHO JII1HeHHO B03

pacraer 'c YMeHhllleHH'eM rrpoôera 3JIeKTpOHa /13/. nOJIb3YRCb )l,àHHbIMH 
2pa60T /12,13 

1
, .n;JIR T =0,6 ';"2,0 M3B npa d =:-8 Mr/cM neozrar-ra nOJIytIHM 

81/e= 30°-;- 8°. 

, CTOHT OTMeTHTb', tITO 3I(CnepH:MeHTaJIbHbIM .r:taHHblM /12, 13/ coaepuiea
nó ne COOTBeTcrnyeT' rrpnaenenaoe B paõore v' 41 .n;JIR T = 1 M3B H d= 
'=27Mr/CM

2 Ca F2 aaauenae aO == 1,64° (.91/e ~ 1,5 a () ) .' C ztpyroã CTOpOHbl, 

B nOJIROM COOTBeTCTBI1H C /14,15·/ HaxO)l,I1TCH 1'01' <paKT, tITO anropsr /4/,)l,JIR 

I1CKJII{)tIeHHR cPOHa anercrpoaoa , BbIJIeTaIOI.IJ;MX 113 CIJ;HHTH:JIJIRTOpa, orõpacsr
BàJUi C06bITI1R C· yrJIOM () > 155 0, TO ecrs :B .n;eHCTBI1TeJIbHOCTH HCXO)l,I1JIM 

H3 3HatIl1TeJIbHO 60JIblllMX yrJIOB paCCeHHI1H. Tlpa 3TOM norepa 3q)cPeKTa 

coctaBJIRJIH 10%. 

TaKaR :>Ke yrJIOBaR )l,I1CKpI1Ml1HaIJ;HR YCTaHaBJmBaeTCR 11 B aaurexr CJIY

xae. BBO.tiHTCH TaKIJ(e .n;I1CkpI1MI·m:au,HR CHH3Y - na yponae () == 80 0, rne 
cOCpe)l,OT'ÓtIeHO 3/4 <poHa, B03HÍ1KalOI.IJ;erO B H:CTOllHHKe (c ytIeTOM MHoro

xparnoro pacceaaaa) , H rnnus - 20% 3cPcPeKTa. Maororcparnoe pacceaane 
noasnnaer KOJIH:tIeCTBO 3JIeKTpOH-n03HTpOHHbIX nap npn e > 80 ° npar-rep
HO B 1,5 pasa 11 nepeõpacsrsaer B 3TH: yrrn.r tIeTBepTb C06bITH:H MenJIepOB

cxoro pacceaana. 
Oueutca 3rjJrjJe1<:Ta. Ilpn 3HepreTHtIeCKOM nopore E n == 1 M3B B HHTepBa

JIe 80 ° < e <155° )l,OJI)KHO OCTaBaTbCR OKOJIO nOJIOBI1Hbl acex C06bITHH 

2,B2~pacna.n;a. Cpe)l,HHR BepoRTHoCTb nonanaaaa .n;BYX 3JIeKTpOHOB B CIJ;HH

TH:JIJIRTOpbI npa naorponaor-r pacnpenenenaa - 20%. Hexoropas annaparyp ;]
HaR He3cPcPeKTHBHoCTb H: nefiorn.m oe norJIOI.IJ;eHHe B HCTOtIHHKe npanenyr 

365· T 
~'J 

Macce M= 50 r HeoJJ.H:Ma-150 H: TI == 0,08 H:MeeM O,UHH OTCtIeT sa to = -----...::.... = 
In 2· NA' 7t 

6 CYTOK. 3)l,eCb NA == 2 ·10 
23 

-- tIHCJIO azrep. 
Oueutca çpolla. B paõore /4 I, BbmOJIHeHHOH na CTpl1MepHOH icar-repe 

H: CU,H:HTH:JIJIRIJ;H:OHHbIX CtIeTtIH:Kax (d c = 2 eM } npn nopore no cYMMapHOH 

3HeprHH E n == 1,5 M3B, tIHCJIO rpexoa 6bUlO B 3 pasa MeHbllle tIH:cna sany
CKOB - connanenaã. B cnysae 60JIee rorrcrt.rx CtIeT4HKOB, KaK B paôore /6,.' 

(d == 5 CM), ,UOJIR .rpercoasrx C06bITH:H õsrna 6bl eI.IJ;e MeHbllle BCJIe,uCTBH:e 

YBeJIl1tIeHH:R BepoHTHOCTH: KOHBepTH:pOBaHJllR BTOpH:tIHbIX Y -KBaHTOB B CU,JllH

TH:JIJIRTOpax. B 31'OH paõore tIHCJIO cOBna,UeHHH npn E n == 1,0 M3B COCTaBH:

JIO 17 B tIac. 1-13 HH:X "rpexoasrx" )l,OJI)KHO 6hITb ,- (4-5) urryrc. B paCCMaTpH:

naer-roá HaMH: YCTaHoBKe BepoRTHoCTb nonanaana 3n!e~l.:pOHa H3 onaoro 
Cu;HHTHJIJIRTOpa B npyroü B - 4 paaa xrern.iue, tIeM B .67. 4l1cno cP0HOBbIX 

OTCtIeTOB CHH::>KeHO TaK)Ke H3-3a B)l,BOe ôorn.urero nopora -;- T n :=: 0,5 M3B, 

HOCKOJIbKY cPOH CH:JIbHO aospacraer c YMeHbllleHHeM T. 
C ztpyroâ CTOpOHbl, yponens cPoHa B HaIÍleM cnyuae 6YJJ.eT BO NlHoro 

paa asnue aa CtI'eT õorrsureâ ImoI.IJ;a,UH: CU,JllHTHJIJIRTOpOB H: 60JIee CJIO:>KHOH 

KOHCTPYKu;HH YCTaHOBKH:. ECJIH: npHHRTb, qTO 3éÍ CtIeT' 3TJllX' qjaKTop6B cPOH 

aoapacraer na ABa nopaznca, TO c ytIeTOM asnuecréaaaaaoro 'MO:>KHO 3a to = 

== 6 CYTOK O:>Kl1,l:I:aTb - 104 tpeKOB'."nOCJIe oT6paCbIBaHH:R' C06bITHti c O > 155 o 

ypoaens dioaa nOHH3HTCR nparaepao ' B 3'0 paa. .no e)l,i7iHH:tIHOrO OTCtIeTa 

cPOH MO:>KeT 6blTb CHH)l(eH npn HCnOJIb30BaHH:H BpeMRnpOJIeTHOH MeTO)l,H:KJll, 

eCJIH: paspetuenne ne xysce 1 HC H <popMa KpH:BOH paapeurenaa 6JIH3Ka K 

raYCCOBCKOH. Ilozrraepacneaaer-r TOMY RBJIHIOTCR pe3YJIbTaTbI pa60TbI ./ 141 , 

TaK:>Ke BbmOJIHeHHOH na npOTR)KeHHbIX CIJ;l1HTJllJIJ1RTOpax npa sneproasrne
JIeHHRX 0,3 -;- 0,5 M3B. 

B paõore ·/4/ tIMCJIO O)l,HHOtIHbIX 3JIeKTpOHoB, BbIJIeTaBlllH:X H:3 H:CTOtI

HHKa CaF 2 TOJII.IJ;HHOH 27 Mr/cM 2, 6bIJIO B 53 pasa MeHbllle oôuíer-o- KOJIH:

tIeCTBa rpercon. PaCCMaTpH:BaeMbIH HaMH: HCTOtIHH:K H3 HeO)l,HMa B rpa paaa 
TOHbllle H: cexeaae KOMnTOHOBCKoro paCCeRHH:R (0,03 r-~. CM 2 ) B HeM 

na - 20% HH:>Ke. B pe3YJIbTaTe aa to 6Y)l,eT O:>KH,UaTbCR .... 50 O,n;H:HOQHbIX 

3JIeKTpOHoB, xoropsre JIerI(O HCKJIIOtIaroTCR. BTOpHtIHble pacceaaaa KOMn

TOHOBCKHX 3JIeKTpOHoB B H:CTOtIHHKe )l,MYT cYI.IJ;ecTBeHHo MeHblllH:H BKJIM, 

tIeM 3JIeKTpOH-n03HTpoHHble napsr. Ceseaae o6pa30BaRJllH nap B HeO)l,H:Me 

npa E y= 2,5 M3B (E = 1,5 M3B) paano 0,005 r- 1 CM 2. BepORTHOCTb O)l,HO

apexreanor-o rtonanaana 3JIeKTpOHa H: n03HTpOHa B CIJ;HHTH:JIJIRTOpbl HJll:>Ke, 

tIeM nonaztanae OT)l,eJIbHOrO 3JIeKTpOHa. B 06JIaCTM e > 80 b aa to O:>KH.n;aeT

CRe)l,H:HHtIHbIH OTCtIeT OT napsr. Crrenyer OTMeTH:Tb, tITO H:H<popMaU;H:R B 

06JIaCTH e < 80 ° TaI,:>Ke MO)KeT 6bITb H:CnOJIb30BaHa )l,JIR OIJ;eHKH: cPOHa npa 
60JIblllHX yrJIax. . 

Ha OCHOBaRH:H npaaeneansrx nsnue oueaorc MO:>KHO cnenars 3aKJIIOqe

HHe, tITO paccxiorpennaa MeTO)l,HKa )l,OJI:>KHa n03BOJIl1Tb nponecra Ha6JIIO)l,e
K cooTBeTcTBYIOI.IJ;eMY CHH:>KeIUUO 3cPcPeKTHBHOCTH:, tITO MO:>KeT, OnHaKO, 

xoraneacapoaarsca npU6aBJIeHHeM B cxere 3a cner yrJIOBblX KÔppeJIRIJ;uH. 

OTcIO)l,a 3<pcPeKTHBHoCTb 7J ;:: 0,1. Ilpa rrepnone norrypacrrazia T V2 ::: 2 .102) JIeT, 

HHe 2{32V -pacnana c rrepaonovr nonypacnana na yponne, npeasnuaroutexr 
20 

10 JIeT, TO ecrs 3HatIHTeJIbHO nsnue TeOpeTH:QecKoH onemca (8,9' 1018JIe T 

paõora j 15/) • 
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