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BBEJlEHHE 

HanH~He CpeACTe AHarHOCTHKH He06xoAHMO Anft n06o~ annapaTYp~, 
H3Mepft~e~ ~H3H~eCKHe napaMeTp~ none~ paAHa~HH. 

OC06eHHO *e CTKHe Tpe60eaHHft npeADRenftOTCR K HH~pMa~HOHHO
H3MepHTenb HWM CHCTeMaM KOHT pOnR PaAHa~HOHHO~ 6e 30naCHOCTH /1 1 , 

TaK KaK OT HaAe* HOCTH H AOCTOeepHOC TH H3MepeHH~ ypoeHe~ HOHH3H
PY~HX H3ny~eHHH 3aeHCHT, e KOHe~HOM HTOre, 6e30naCHOCTb nOAeH, 
pa60Ta~HX Ha TeppHTOpHH, KOHTponHpyeMOH CHCTeMOH. Jlnft TaKHX 
CHCTeM AHa rHOCTHKa ee AeTeKTOpOe H perHCTpHpY~HX 3neKTpOHH~X 
CXeM HMee T nepeOCTeneHHOe 3Ha~BHHe. 

HaH60nb Wee paCnpOCTpaHeHHe K HaCTOR~eMY epeMeHH nOnY~HnH cno
co6~ AHarHOCTHKH C HCnOnb30eaHHeM paAHOaKTHeH~X HCTO~HHKOe HnH 
no 4lOHoeoMY H3ny~eHHIO 12,3 / . 

OAHaKO npoeepKa no YPOBHIO ~Ha 3aHHMaeT MHoro epeMeHH /5+ 
10 MHH / H ~aCTO He 06ecne~HeaeT AOCTaTO~HOH AOCTo eepHOCTH KOHT
ponR ' 2/ .npHMeHeHHe *e paAHoaKTHeH~X HCTO~HHKoe, oc06eHHo AnR 
MHoroKaHanbH~X aBTOMaTH3HpoeaHH~X CHCTeM, He BcerAa e03MO*HO. 

TaK, AnR AaT~HKoe Ha OCHOBe ra30pa3pRAH~X KOpOHH~X AeTeKTO
pOB THna CHH-14 / 4 / H3eeCTH~e YCTpOHCTBa /HanpHMep, 6neHKep/ 
C KOHTponbH~MH paAHoaKTHBH~MH npenapaTaMH Hcnonb30eaT b Hen b3R, 
TaK KaK 6eTa-~aCTH~~ OT KOHTponbHoro HCTO~HHKa C03AalOT B KOPOH
HOM c~eT~HKe cna6~H CHrHan, He B~AenfteM~H Ha ~OHe WYMOB KOPOH
Horo pa3pRAa , a e cny~ae anb~a-HCTO~HHKa ero ~aCTH~~ npaKTH~e
CKH nonHOCTblO 3aAe p* HBaIOTCR e CTeHKax AeTeKTopa. 

KpOMe Toro, caM no ce6e paAHoaKTHBH~H HCTO~HHK npeACTasnR 
e T onpeAeneHHYIO onaCHOCTb, H pa60Ta C HHM Tpe6yeT c06nOAeHHR 
cne~HanbH~X Mep npeAOCTopO*HOCTH. 

HH* e onHc~salOTCR MeTOAHKa H cpeACTsa AHarHOCTHKH annapaTYp~ 
6 e3 npHMe HeHHR paAHoaKTHBH~X HCTO~HHKoe. 

1. 	HETOJlHKA JlHArHOCTHKH YCTPO~CTB C KOPOHH~HH C4ET4H KAHH 
nmA CHH-1 4 

YCTpOHCTSO AeTeKTHpOBaHHR He~TpoHoB Ha OCHOBe KopoHHoro c~eT
~HKa CHH-14 onHcaHO e ) &'~~a pHc.la nOKa3aHa OAHa H3 S03MO*HWX 
cxeM, Hcnonb3yeMwx e MHorOKanbHWX cHcTeMax ! l ! H3MepeHHR noneH 
HeHTpoHoB. OHa COAep*HT 6nOK AeTeKTHpoeaHHR HeHTpOHOB /6JlH/ co 
c~eT~HKOM CHH-14 H npeAYCHnHTeneM fYI, 6nOKH pa3BR3KH /6P/ CHrHa-
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PHc.l. BJlOK-CXeMa YC Tpol1c T Ba .ll e TeKTHp OB aIlHSI H€HTPOHOB 

/ a / H aMnJlHT Y.llHble c n eKTpbl CH r HanOB lIa Bblxop;e CHM-1 4 : 
WYNOB KOPOHhl I 01 H anb¢a-ll aCTHl1, / al peaKI.4l.-fH 

lOB(n ,a)7 L1 I ~ 3Kcnep HHe liT ; . ----- annpOKCHl-lal.\HSI 

HOPManbHhlM pacnp e A eneHHeM/ . 

na OT HCT04Hj.1Ka nioH aHHR YCHmtTenR J AHcKp"'M"'HaTop-¢lopr~HposaTenb 

/ JJ.~/. C4eT41'tK "'Mnynbco 9 /CI-1/ 11 61l0K Bbt COKosonbTHOro nl-naHHR 
/Bn/. 

B pa60Te / 5/ npeAllo*eH c noco6 KOHTPOIlR pa6oTocnoco6HoCTH cxe
MW /pl1c.la/ no 1't3MeHeHHIO CKOPOCTI't C4eTa WYM09 KopOHHoro pa3pR
Aa CHM-14 C aMnnHTYAo~ I1MnynbcoB B~we 3aAaHHoro KOHTpOl1bHOrO 
nopora. JlnR 3Toro KOMnapaTOp K Ipl'tc. la/ 6110Ka JJ.¢l AonmeH I'tMeTb 
ABa onopHWX yp09HR: HH3KI't~ (Ek)- AI1A perl'tCTpa~HH Cl'trHanOB OT 
WYMOB KOpOHbI '" OT He~TpOHOB (Nk + N n ); BbICOKH~ (Ep) - AAA pe
rI1CTpa4HH, B OCHOBHOM. Cl1rHa110B, pO*AeHHWx HeHTpoHaMH (Nn). 

CY~HOCTb c noco5a nORcHReTcR aMnnHTYAHblMH cneKTpaMH c",rHan09 
CHH-14: KopoHHoro pa3pRAa /pHc.15/ 11 I1Mnynbco9 OT npoAYKTOB 
peaK~HH lOB(n,a)7Li /9 OCH09HOM, OT anb(j)a-4aCTltt4/ . 

On ... . _ ..... _.~.i •..;cr..Tyr 

;~ illll "'l II( ~ .'~.a J8J\l' 
- ~ Jri JlJ.I:JT!=:-t 
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AMnmlTYAHoe pacnpeAene l~ ", e CHrHanOa KOpOHHO rO paapflAa "'MeeT 
npOCTOH a"'A H AOCTaTO~HO XOPOWO annpO Kc"'M",py eTcfI HopManbH~M 
pacn peAeneHl'teM /7 1 

Cn eKTp pa604HX CIo1r Han08 COCTOHT HS Aayx 4a CTH~HO nepeKp~aa~

~HXCfI n"'Koa, cOAepma~HX no-50% acex pa604HX c~r H anOB. nep8~H 
nHK pacnonaraeTCfI B oonacn . IWYMoa" KopOHHoro paa pflAa. B pa60
4eM pemHMe OH AHC KPHMHHHpyeTcfI aMeCTe C "'Mnynbca M'" KOpOH~. BTO 
po~ nHK nOKaa aH Ha pHC. Ie. AnR npa KTH 4eC K"'X o~ eHOK ero MO~HO 
annpOKC"'MHpoaaT b Tome HopManbHblM pacnpe Ae n eHHeM. 

np", He H3MeHHb1X na paMeTpax cxeMbl ~,aMepeHHfI Ip"'c. 1al H C4eT4"' 
Ka CHM-1 4 !jlOpMa c neKTpOB "' . c ooT aeTcTBeHHo. KOHTponbHblH C4eT 
OT HMnyn bco8 KopoHHoro paapRAa He Me HfleTCR. 

Pe anHaa4HfI 3Toro cnoc06 a He cnomHa, T.K. non Hoe KonH4e CTao 
HMnyn bcoB Nko OT KOpOH~ aHa4HTe nb HO 60nbwe 06~4 HO~ s arpyaKH 
no Hei1T poHaM IB 171 nOKaaa Ho , "I TO NkO ::: /2 7 3/ .10 +5 c-1 /, a 
aMnnHTYAa OCHOBHOH 4aCTH pa604Hx HMnyn bco B B 10 720 pa s Bwwe 
a Mnn l'tTYAbl HMnYJlbCOB OT KOpO Hbl . n03TOMY npaKTH 4e CKH BcerAa Mom
HO Bb16 paTb Ta KHe SH a4eHHfI noporoa , n pH KOTOp~X no rpewHocT'" H3Me
peHI1 f1 11 KOHTponfi 6YAYT M~1 HHMan bHbIM"' , T. e. Nk » Nn np'" KOHT
ponbHoM nopore Ek 11 Nk ::: Ncp / Ncp - !jlOH/ npH pa604e M nopore Ep. 

B Ka4 eCTae HnJlIOCT pa l\ HH Hl1me aHaIl I1 SHpy~TcfI a03MomHble c HTya
4HH OTKa30 B anna paTYp~ H BoaMom HOCTH npeAn a r aeMoro c noco6a ee 

AHa rHocT"' K"'. 

1.1. H3MeH"'IlHcb K03$~I1 l\HeHT YC"'IleHHA npeAy cHnHTenfl '" no porH 
A"'CKp"'MI1 Ha4HI1 . B 3T HX cn Y4aflX npo H30i1AeT CABHr nHKOB cneKTpOB 
pacnp e AeneHHA B COOT BeTCTBY~~Y~ CTOPOHY OTHOC HT en bHO YC TaHOB
ne HHb1X noporOB, "ITO npHBeAe T K HSMeHeHH~ pa604ero H KO HTPOIl bHO
ro C4eTa, npH 4eM npeAaapHTen bHb1M Bbl6opOM BeIlH4HH Ek H Ep 10T
HOCHTeIlb HO nOIlomeHHR n"' KOB Ha PI1 C. la,61 MO~HO 06ecne411 Tb Tpe
6yeMY~ 4YBCTB"' Te Il bHOC Tb (n) KOHTpon~ : n=a k l 8p ,rAe 8k - OT
HOCHTeIlbHoe "'SMeHe HH e KOHTpoIlb Ho ro c4eTa, 8 p - OT HOCHTen bHoe "'3
MeHeH ",e pa604ero C4eTa Ha OAM Ha Koaoe ~S HeH eHHe na pa MeTpOB cxe
~ H3MepeHHfI. 

1.2. HSMe HHIlOCb HanpHmeHHe nH TaH HR C4eT4~ Ka. B ap~ al\ "' R B WH
POKOM A",anaSOHe Hanp~meHHfI U n"'TaH"'fI CHt\- 14 c pa BHHT8Ilb HO c Ila60 
HSMeHfleT aMnnHTYAHoe pacnpeAeIleH~e pa604Hx HMnyn bCOB. 3TO CB~
3aHO C $"'3~4eCKo~ oc06eH HocT b~ n po~ ec ca raao aoro yc~neH"' fI B 

/ 8/ KOPOH HOM pa sPflA e . OAHaKo TaKoe me no BeIlH4 ~He "'3Me HeH Me U 

HOmeT npHBeCTH K 04 eHb CHllb HOMY H 3Me HeHH~ CneKT pa KOpOHH~X "'H

nyn bco B, a CIleAOBaTenbHO, KOH TpOIlb Ho r o C4eTa . 


B npeAeIl bHOM CIlY4ae CKOPOCTb C4eTa KOHT pOllbH~X HM nYJl bCOB H3
Me HAeTCR o r MaKcHManbHo~ /2 7 31 .105 c- 1 AO ~OHOBO~ 
I - 2 • 10- 3 C-- 1/ • 

Ha pJ.1C. 16 , B nOKa3aHbi pacn peAeIleHHfI AIlR ABYX 3Ha4eHI1i1 U. 
B"'AHO, "ITO nHK pacnpeAeIleHH~ KOpOHH~X ~MnYllb COB C POCTOM Ha npfl
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~eHHfI CABHraeTCR a npa BO, a pacnpeAeIleH",e pa604HX CHrHaIloa OCTa
eTCfI HeHSMeHH~M . 

B 3TOM CIlY4ae npeAIlaraeMbl i1 cnoco6 n03BOIlFIeT Ha ca Mo i1 paHHei1 
cTaAH~ 06Hapyml1Tb AaHHY~ He",cnpaBHOCTb H n pHHRT b Heo 6 xOAHMbie Me 
p~, HHorAa saAOIlro AO nOIlHoro OTKa3a a nnapa TYPw. 

1.3. Pa3 repMeTH3a~HR C4eT4HKa CHM-1 4 . npo4ecc raaOBoro paspfl
Aa B CHM- 14, Ka K, an p04 e M, ~ B APyrHx r a30pa3 pRAHWX AeTeKTopax. 
4pe3Bb14a~ HO 4YB CTBI1 TeIle H K "' 3MeHeHH~ raSOBO~ CMec",. n03TOM~ Aa
me eCIl '" pa3repHeTH Sal\H R C4e T4H Ka npOH CXOA"'T MeAIleHHO. KOHT ponb
H~~ C4eT Ha4HHaeT HSM8HRT bCfI paH bwe 11 CHJl bHee, 4eM pa604H~. 

3Aecb, KaK H B npeA~Ay~eM CIlY4 ae, c noc06 A~a rHOCTH KI1 no wy
MaM KOPOHbl 06IlaAaeT 3Ha4HTeIlbHO 60nee B~COKOH 4YBCTBHTenbHOCTb~ 

no cpa8HeH~~ C n poBepKo~ OT paAHoa KTHBHoro HCT04HHKa H Aae T a03 
MO~HOCT b 6~ CTPO B~fl 8Ilfl T b nOT eH4~ aIl bHO He~cnpaBH~e C4e T4HKH 
CHM-14, HMe~~He MHKpOTpe~HH~ IMHKpooTBepcTHFI/. 

npHBeAeH Hble n p~Mepbl. OXBaTbI Ba lO~i'1e Bce B03MomH~e He~cn paBHOC

TH Ha Mep"'Te IlbHoi1 c xeMbl , nOKaa~Ba~T. "ITO npo a8pKa pa60Tocnocofi
HOCTH M c Ta6HIlb HOCTH an napaTYp~ no CHrHa naM KopOHHo ro pa3p~Aa 
AeTeKTopa 06ecne411ea eT Heo6xOAI1HY~ T0 4HOCTb '" HaAemHOCTb KOHT
POIlR, n pl1 3 TOM Ile r KO peaIl~3yeTcR Ba p",aHT C ~ >1 / npH n poae pKe 
C pa A"'Oa KTl1aHblMH ~CT04HI1KaMH 11 ;: 1/. Cn eAoBaTenb Ho , Ao cToaepHYIO 
"' H$opMal\H~ 06 ~3MeHeHHfl X na paMeTpOB cxeM~ H3Me peHHR MomHO nony
4HTb paHbwe, 4e M 3TH H3Me HeH"'fI np"' BeAYT K OTKa3Y pa60T~ a nna 
pa TY Pbl. 

HeCOMHeHHoe AOCTOHHC TBO npeAna r a eMo ro c noc0 6 a - 3TO BoaMom
HOCTb COKpa TH Tb apeMR n pOae pKI1 H TaK~M ofipa30M YMeHbw~Tb II MepT
aoe ll BpeHfI a nn a paTYp~, B Te4eHHe KOTo poro ocy~ec TBIlAeTCfI A",ar
Ho c THKa H CXe M(\ BblSOAI1TCfI "' 3 pa604ero pem"'Ma ",aHepe HMR. 

TaK , np", CKOPOCTM C4e Ta KOHTponbH~X HMnynbcoB 103 ~ 104 c - 1 

AocT aT0 4 HY~ KOHTponb HYIO c TaTHcTHKY MomHO nonY4MTb aa apeMA no
pR AKa 0,1 c. 

~aH HaR MeT OAHKa H cxeMa KO HT ponR B HaCTOR~ee BpeMfi McnOllb
aY~TCR AIlFI nposepKH pa60Toc no c06HoCT'" aSTo MaTH311poBaHHoH MHoro
KaHaIl bHoH CMCTeH~ CTa~HOHapHoro Aoa~MeTpM4eCKoro KOHTPOIl~/ll 
$ aaoTpo Ha nRn O~RH. 

3KcnIly a Ta 4HR CHCTeM~ C 1982r. nOATBepAHlla onMcaH Hwe a HaCTOfl
~eH pafiOTe AOC TGMHCT Ba MeTOAI1KH. np", 3TOM HaAO OTMeTHTb, "ITO 
3aTpaT~ Ha BHeApe HHe nonHOCTb~ oKynMIlMcb TeH, "ITO annapaTypa, 
co6pa~IH afi no cxe Me 1 a , AeweBn e annapaTYp~, cOAepma~eH YCTPOI1CT
Ba C KOHT pOIlbH~MH paAMoaKTMBH~MH npenapaTaMH. npH cTa6J.1IlbHOA pa
fiOTe a nnapaTYPbl pa36poc KOHTpOIlbH~X C4eTOB IKamAoe H3MepeHMe 
AIlKIlOCb 0, 1c/ aa Ae aRTb ,~eCfl4eB Ha6nlOAeHHfI He npeabiCHn +10% 
OTHOCKTenb HO c.peAHHX 3Ha4eHI-1i1, "ITO COOTBeTcTByeT IAJlR ~ :::2 ~ 31 
paa6pocy pa604Mx napaMeTpOB 3 ~ 5%. 

KpoMe Toro. e XOAe HacTpoHKH CHCTeMbi 6blIla B~~BneHa AOnOJ1HM
TenbHaR B03MomHOCTb HcnOIlb30BaHHR cxeM~ la A11f1 HMHTa4H~ a03Ae~
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CT81-1F1 Ha AaT41-1KI-I CI-ICTeMbi peaIlbHblX paAHaLlI-IOHHblX 3arpY30K 11, Ta-
HM 06pa30M, AJlR OTnaAKI1 ann apaTYPbl 11 npOrpaMM pafiOTbi CHCTeMW 

B ycnoBHRX, GnH3KHX K TeM, KOTop~e O*HAa~TCR npH paGoTe YCKO
pHTenR. TeM Gonee 4TO B COBpeMeHHblX CHCTeMax KOHTpom:t paAHa-
41-10HHO~ 6e30naCHOCTH AJlR n08b1WeHHR HaAe*HOCTH HX pa50TbI I-ICnOIlb-
3y~TCFI rpynnoBbie MeTOAbi 04eHKH paAHaLlHOHHO~ 05CT6HOBKH / 1/ , npH 
KOTOPblX BbiBOAbi 0 C03AaBwe~CR cHTyaLlHH AeJla~T Ha OCHoae a HsnH
3a HH$opMaLlHH OT rpynnbl AaT4HKOB. n03TOMY AJlR npOaepKI-I nporpSMM 
pa60TbI TaKHX CHCTeM HeofixOAHMO CMOAeJlHPOBSTb PRA 3KCTpeMaJlbHblX 
cHTyaLlH~, B TOM 4Hcne aBapHHHY~ no rpynne ABT41-1KOB. HcnOIlb30
BaHl-le AIlR 3TI-IX 4ene~ PSAI-IOSKTHBHblX HCT04HHKOB HnH c a Moro YCKO
pHTeIlR Aopo r o H He6e30nacHo AIlR nepcoHana. HacTpo~Ka CHCTeMbi 
A03HMeTpH4ecKoro KOHTponR ~a30TpoHS npoBoAHnaCb B pe~HMe pa6o
Tbi ArJl C KOHTPOIlbHblMH onoPHblM~ YPOBHRMH Ek/pHC . 1a/. HHAHBHAYSIlb

I1b1M nOA6opoM BeJlH4HH Ek AoGHBanHc b Tpe6yeMoro COOTHowe HHR CKO
POCTH C4eTS OT AaT 4 HKOB CHCTeMbi. B03MO~HOCTb BapbHpOBSHHR 3a
rpY3KH KaHsnoB B WHPOKHX npeAenax n03BOIl l-lnS CMOAeIll-lpOBa Tb Il~-

6ylO OlKH.QaeMYIO paAl1aL\HO HHYIO oGcTaHoBKy 101 TeM caMbiM nonHOCTblO 
nOArOTOBHTb CI1CTeMY K peaIlbHblM H3MepeHHAM. 

2. TP EX3nEKTPOAH~E AET EKTOP~ c KOPOHH PY~HM 3nEKTPO~OM 

npHMepOM AaIl b He~wero pa 3 BI-ITI-IR MeTOAH K~ Hc nOIl b30aaHI-IR KO POH
Ho r o pa3pRAa AnR 4eIleH npOBepKI-I p a 6oTocn oco6HoCTI-I cxeM.bI H3Me
peHHR HOHH31-1PY~HX 1-13IlY4e H~~ RBnReTCR ra30ps3pRAH~~ TpeX3Ile KT 
POAHblH AeTeKT Op C KO HTPOIlb HblM 3neMeHTOM B BHAe AonOIlHHTeJlbHOrO 
KopoHHpy~ero 3IleKTpOAa . 

Y npo~e HH~e cxeMbi AeT e KTopa C nIlOCKOnSPaJlneJl b H~MI-I 3IleKTpoAa
MH nOKa3aHbI HS pHc.2a, r Ae 1 H 2 - OCHoaH~e 3neKTpOA~, 3 - KS
Mepa C r aaOM, 4 - I130IlRTOp~, 5 - AonOIlH~TeIlbH~H KOpOHI-I PY~I-I~ 
3IleKTpOA. AOn Ofl HI1TenbHblH 3IleKT pOA B~nOIlHeH, HanpHMe p , B 4lOpMe 
Hrn~ H pS3M~eHjB OAHOM c nY4ae, HeCI-IMMeTpI-I4HO OTHOCHTeIlb HO 
3neKTpOAOB /HsnpoHIB 3IleKTpoAa 2/, B APyroM CIlY4ae - CIilMMeT
PI-44HO. 

B HscToR~eH paGoTe Ha 3neKTpH4ecKHx cxeMax KOPOHHPY~I-IH 
3neKTpOA o603Ha~eH T04KO~ /pHc.26/. 

Ecnl1 a61111311 3IleKTpOAS 5 nOAAep~HBaTb HanpRlKeHHOCTb 
3neKTpH4eCKoro nonA, AOCTaT04HYlO AnR COaASHI-IR cTaGI-IIlbHO r O 
KopOHHoro pa3pRAa, TO Me*AY OCHOBH~M /2/ III KOPOHHPY~~M 
3IleKTpOAaMI-I nOTe4eT TOK. npH 3TOM, s 3aBHC~MOCTH OT reOMeTpHIil 
AeTeKTopa H 3neKTpoAoB, COCTSBa raaoeOH CMeCI1 H napaMeTpoB 
LlenH nHTaHHR, Ha ~oHe nOCTORHHoro KopOHHoro TOKa B03HHKa~T 
KOIle5aHHR OAHor o H3 ABYX THnOB: HecTs4HoHapH~e / 81 /pHc.3a/ 
H nce8AoperYIlRpHble KOIle6aHI1R penat(CaL\HoHHoro nma / 91 /pHC. 36/. 

\{OHTPOJlHPYR napaMeTp~ KopOHHoro pa3pRAa /HanpIo1Mep, CKO
POC Tb c4eTa Clo1rHanOB C aMnnHTYAoH Bblwe aaAaHHoro nopora HnH 
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Ben H4HHY nOCTOAHHOrO KOpOHHOrO TOKa/ MO~HO OAH03Ha4HO YCTaHO
BHTb pa60TOCnoc06HOCTb annapaTYp~. 

Pa60Ta TpeX3neKTpOAHOrO AeTe KTOpa B COCTaBe H3MepHTenbHO~ 
annapaTYPW nOKa3a Ha Ha npHMepe TpeX THnOB c xeM BKn~4eHHA. 

Ha PI1 C. 4 nOKa3 a H~ ABe B03MOlKHbie cxeMbl HMnynbc Horo BKIl~4eHHA 
Tpex3n e KTpoAHoro AeTeKTopa. ~ xeMbi cOAep~aT conpOTHBneH J.1 A B 
L\enH nHTaHHA / Ro H R02 / , orpaHH4HBalOU\He TO K p a3pA Aa, pa3AenH
Tenb HYro eM KO CT b ?C/, YCHnH Tenb fYI , AHCKpHMH HaTop-~opMHpOBaTenb 
/A~/ H C4eT4 HK HMnynb c oB / C4 /. C nOMO~b~ c o npoTHBneH J.1H R 1 J.1 R2 

/p J.1 c.4a/ nOA6H paeTcA nOTeH L\l1 an nHTaHHA AononHHTen bHoro 3ne KT

pOAa . 
Cx e Ma p HC . 4 a np~AHa3Ha4e Ha AnA pa60Tbi Ae TeKTopa C Henpepbls 

HWM KO POHHWM pa 3 p~AOM. B 3 TOM cnY4a e p a60Ta KaHan a op r a HH30Ba 
Ha Ta K ~e, KaK 11 AnA KopoHHo ro C4eT4H Ka CHM- 14, T.e. llHCKPH
MI1 HaTOp-~opMHPo BaTenb I1Mee T ABa nopo r a : pa604HH H KOHT ponbH~H . 

Cx e Ma PHc . 46 pa60TaeT B pe~HMe n e pHOAH4 e CKoro BKn~4eHHA KO
pOHHoro pa3 p~Aa . B pa604eM pelKH Me AeTe KTopa pa3HOCTb nOTeH4Ha
nOB MelKAY OCHOBHblM H KOPOHHPY~~HM 3neKTpOAOM, YCTaHaBnJ.1B a eMa~ 

MeHbwe nOTeHL\Hana 3alKHraHHA KOPOHbI , nOA611paeTC~ Ta KHM 06 p a 3 0 M. 
4T06bl nOJTY41Hb HYlKHY~ 4YBCT B~1TenbHOCT b AeTeKTopa K HOH I1 3HPYIO
ll\eMY H3nY4e HHIO. B pa60Tax / 10.111 nOKa3aHO, 4TO 4YBCT BHTe n t. HOCT b 

Tpexane KTpOAHblX AeTeKTopOB MOlKHO H3MeH~Tb B HeC Kon b KO pa 3 / 2+3/, 
H~MeHRR nOT eHUHan 1l0nonH HTenbHoro ane KT DOAa. H~ BpeMA KOHTponA 
I n a CHrH i3n y OT c xeMbl ynp~BneHH A - " Ynp . "/ D~3 HOC T b n(neHUYI~nOB 

B KOPOHH pYII)~eM npOMelt<Y TKe n OllHHMalOT Bblwe Hanp~lKeHH~ 3 a lKI1 raHHA 
KOpOHbI. 3 TY npOL\eAYPY MOlKHO OCYll\e CTBn~Tb C nOMO~blO y npa BnRe Moro 
reH e p a To pa KO HTponbHbl X HMnynbcoB /rKY1 / . Y KOToporo BepxHHH ypo
BeH b COOT Be TcByeT pelKHMY KOHT ponA, HHlK HH~ - p a 6 04eMY p e lKHMY. 

Ha p Yl c. Sa npHBe Ae Ha OAHa H3 cxe M TOKOBo r o BKnlO 4e HHR Tp eX3neKT
pOAHoro AeTe KTopa B pelKHMe p a 6 0TbI C HenpepblBHWM KOPOH HblM pa 3 pR
AOM. Ka4eCTBeH HaA 3 a BHCHMO CTb OTKllHKa ,Q e Te KTopa Ha B~xoAax A 
H 6 M~HOCTH A03 b1 HOHH3 HPYIOll\erO H3n Y4eH HA nO Ka3aHa Ha pHc .56 . 
napa nnell bHoe nOA Kll104eHHe BblXOAO B A H 6 4e pe3 pe r y n HpyeMble Aen H
Te nH TOKa K H3Me pH Tell IO TOKa n0 3 Bo nR e T He npepWBHO KOHTpon HpOBa Tb 

pa6 0 TY c xeMbi no BenH 4 HHe nOCTOAH Hor o 
KopOHHo r o TOK a C BblxoAa A, a TaKlKe 

1J~~ C nOMO~ blO AenHTen e l1 peryn Hpo BaTb 
HaKIlOH 3 a BHCHMOCTH CYMMapHo r o TO Ka 
OT MOll\HOC H 1 A03b1 1013nY4e HHR. Onpe Ae
ll eHH blH HHTepec npeACTaBllReT J.1C n Ollb
30BaHHe TpeX3Ilel<TpOA HOr o AeTeKT opa , 

X 

PMc . 5. T OKOB a H CXeMa BKrr~4eHHH 

TpeX3rreK TpoAHor o Ae TeKTopa. 
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MOl1\HOCTb l!03bl(orH.t' 

BKn~4eHHoro no c xeMe 5a, B Ka4eCTBe 3neMeHT8 yn paBneHH~ B c xe

Max CJ.1 r H allJ.13a~H~, pa60T alO~Hx B MO~HblX n onRX paA~a4HIo1. 
Ha p HC. 6 n p"J.1SeAe HbI np~Mepbl cxeM HHTerpanbHo-",MnyllbcHoro 

BKnI04eHH~ Tpe X3ne l<TpOAHOro AeTe KTopa a H3MepHTenbHY~ 4enb. 

PHc.6. IiH Te r pa.nbHO-HMrtyrrbc llble 

C r;l. IYn, 

~_1 

y~ cxe~~ BK~~eHHH TpeX3n eK TpOAHoro 

AeTeJ<T Op a . 

YCT PO~C T BO pa60 Tae T c n eAYDll\HM 06Ro 
p a 30M. KaK TonbKO pa3 HocTb nOTeH 

4 Hallo B MelKAY I<OPOH HPYIOll\J.1M H "COu 
6 Hp a lOll\HM" ('I) 3IleKT pOAaMH AO Cnlr HCT 
eenH 4101Hbi Us. AocTa To4HoH An R npo 
6 OJ'I r a30Boro n pOMe»IYTKa , MelKAY 
3THMH 3 11eKTpOAaMH B03H~KHeT pa3
PRA. B pe3ynb Ta Te 4ero Ha C06H
pa~ll\H H 3n eKTpoA nepeHeceT c~ nopRoU
~HR 3 a pRAa, p a3HOCTb nOT eHL\~ anOB 

MelKAY KOPOHH PY~ll\~M H co6Hpa~ll\HMu 
3Ile KT pOAaMH CTa HeT Me Hbwe BenJ.1
4H Hbi HanpR)Ke HH~ (Us ) s a »lJ.1raH l-1A 
H pa3 pAA npeKpa TH T c~. 3 a TeM nOAVA 
Ae HcTBH eM HOHH 3 H py~~e ro Hs n Y4eHHA 
3TOT pa3pRA Ha 4HHa e T KOMneHC lo1po
Ba Tb CR HO HH 3a L\HoH HblM TOKOM 101 pa3 
HOCTb nOTeH~H alloB Ha KOPOHH pY~ll\eM 

npoMe*YTKe BHOBb p acTeT IPM C . 6 B/. 
n poL\ecc 3a pRAa-pa3 pRAa nepl1 0AH
4eCKH nOBTopReTCR /pHc. 6B/. Ha BW
xOAe Ae Te KTo pa nORBnR~TCR HMnYllb

5 cw 6ont.wo~ /AeCRT KH BonbT/ aMnnH

TYAbl ~u = ( U U ) • TaK Ka K B3 - o
cpeAHe M 3a OAHH npOL\ e cc Ko pOHHoro 

pa3 pRAa n epe HOCHTcn B cpeAHeM OAHHaKOBbI~ 3apAA q,Be n H4 HHa KOTO
po r o on p e AenReTCR ~u H C /eMKOCTb pa3P~AHoro npOMelKYTKa/ , TO 
HHTerpanb HaR A03a o 6ny4e HHR 6 YAe T npOnOp L\HO Hanb Ha KOIlH 4ecTBY 
HMnynbcoB, a AnH TenbHOCTb MelKAY coceAHHMIo1 BblXOA HWMJ.1 HMnYllbC a MJ.1 
6YAe T 06pa T HO npOnOp L\ HOHan bH a MO~HOCTH A0 3b1 HOHH3 Io1pylOll\erO H3 

nY4eHH~ /pHc.6e/ . 
CXe MbI pl~ C . 6 a H 66 OTll H4alOTCR nJ.1 Wb nOAKll104 e HH e M 4en~ KOHTPO

Il R . npJ.1HL\Hn n pO BepKI1 pa 6 0Tocnoco6HoCTH c xeMbl pH C. 66 TaKOI1 lI<e , 
KaK H AnR c x eMbl YCTpoiiic T Ba pHc.46. B c x e Me p Hc . 6 a Ha Bp e MA 
npOeep KJ.1 no c Hr Ha ny ynpa BneH HR / Yn p.1 Kn~4 ( K) no AKn I04a e T co

6H p a lO.ll\Hi1 3neKTpo A 4epe 3 H3B e CTHoe COnpOT J.1Blle HHe R K 3eMlle. 

B pe3Yll bT a Te Ha BblxoAe AeTeKTop a AonlKHa nOABHTbC~ cepHR I1 Mnynb
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COB. nO KonH4e CTBY 3THX HMnyn bcoB MO~HO CYAHTb 0 pa60Te Bc e ro 
YCT pO':;CTBa. 

BblBO.o.bl 

1. nOKa3 aHo, 4TO AHarHocTHKa pafioTocnoco5HoCTH YCTPO':; CTB C 
ra30pa3p~AH~MH Ae TeKTopaMH B03MO~Ha 5e3 npHMeHeHk~ paAHoBKTHB
H~X HCT04H HKOB nYTeM npoaeAeHH~ KOHTpon~ napaMeTpoB KopoHHoro 
pa3p~Aa B AeTeKTopax, npH 3TOM, KaK npaaHno, 06ecne4HBa~TcR 
He06xoAHMhle T04HOCTb H AocToaepHocTb H3MepeHHH . 

2 . .o.aH HaR MeTOAHKa AH arHOCTHKH 05naABeT P~AOM npeHMy~ecTB 
no cpaBHeHH~ C TpaAH~HOHH~M KOHTponeM npH nOMO~H paAHOaKTHBH~X 
HCT04 HHKOB: 
a/ 3neKTpOHH~e cxeMW AOCTaT04HO npOCTW B H3rOToaneHHH H n03 80

n~~T aBTOMaTH3Hpo aBTb npo~ecc KOHTpOnRj 
6 / 	 AnR AHBrHocTHKH Tpe6yeTc~ MeHbwe apeMeHH, npH 3TOM B03MO~HO 

B WH POKHX npeAen Bx Bap bHpOSBTb 4YBCTSHTenbHOCTb KOHTponR K 
H3MeHe HHRM napBMeTpos ~enH H3Mepe HHR ; 

B/ 	Aa HHBR MeToAHKa npHroAHB An~ n~6~x rB30pa3pRAH~X Ae Te KTopos, 
B TOM 4Hcne H AnR MHor03neKTpOAH~X HOHH3a~HOHH~X KaMep. 

r / yC TpO':; CTB a CTaHOSRTC~ 60nee 6eaonaCH~MH B 06cnY~HBaHHH, T.K. 
B HHX HeT pBAHoaKTHBH~X HCT04HHKOB. 

B 3aKn~4eHHe aBTOp~ B~pa~a~T npH3Ha TenbHOCTb B.O. r pOMO BY H 
B.A . naHOWKHHY aa nOAAep~KY B pafiOTe, a TaKme O.H.~OMHH~X 3a no 
ne3H~e 3aMe4aHHR H n peAno~e HHR npH nOArOTOBKe HaCTo~~e~ CTaT bH. 
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OHMllleHKO n."., ....KMH A.n. 

AnnapaTypa e rasopaspRAHWMM ABTeKTopaMM 

MOHMSMPYIlllMX MsnY".HMA' MMeTOAW" AMantOeTMKM 


OnMeaHW exeMW yeTpoAeTa e rasopaspRAHWMM AeTeKTOpaMM MOHMSMpya.MX Many
-.eH'" M .... TQAMKa npoHpKM MX pa60TOCnoeoCiltOCTM 6es nPMMeHeHMR paAMCNKTMa_ 
MeT0'4HMKoa. 

AMarHOCTMKa npo30AMTCR nYTeM KOHTPOnR napaHeTpoa KOPOHHOrO paspRAa 
a AeTelCTopax. fieTOAM Ka npMrOAHa AIUI J1III5wx rasopaSpllA.....x AeTeKTopoa, oC5nBAaeT 
PllAOM npeMMYileeTa nepe,q TPilAMl&MOHHWM enoeol5oM KOHTpoM e IlOMOIII.D PBAHOaKTMa 
_ MCTO'IHMKOa, TpeGyeT MatlO apeM8HM / - 0,1 e/ AIUI npoaepKM annapaTYPW M 
06eene_aaeT tteOI5XOAMM.YD TO"lItOCT. MAOCToaepHOeT. M3MepeH..... 
'. 3neKTpoHHWe c:xeMW yeTpOI4eTa AOCTaTO'IHO npoeT.. M noS30nRDT nerKo aaTa..a-
TMSMpoaaT. npDl&eec AMarHOCTMKM. 

Pe3yn.Tarw p.eGrw MOrYT HaATM npMMeHeHHe a npM60pax M MHOrOKaHan.HWX 

CMCTeMax KOHTPOlUl ypoatteA MOHMSMPYDIIMX MSI1Y'feHMA. 


Pa60Ta awnonHeHa a na60paTOPMM RAepH.. X np06neM OHRH. 

!lpenplla,. oe...,.....oro HHC'ftI'!TI'a lI"epllWX Hccne,ao_A. lJye•• 1915 

RepeaQA " .H.noTanoaa 

Onishchenko L."., Shlshkin A.L. P-13-85-215 

Apparatus with Gas-Discharge Deteetors 

of Ionizing Radiation and Methods for 

Its Diagnostles 


Clreul ts of deviees with gas-diseharge deteetors of ionizing radlatl- . 
on and methods for ehecking their servieeabillty without the use of radio
active sources are descri bed . Dlagnostles is earrled out by contro lling the 
parameters of the brush dlseharq. in. deteetors.Thls teehnique Is good for anoy 
gas-dlseharge deteetors; it has a number of advantages over the tradi t iona l' 
eontrol with the use of radioacti ve sourees , requires littl e t ime (0,1 sec) 
for cheeklng the devices and ensures the neeessary accuracy and reliabili 
ty of measurements. Electronic elrults of the devices are quite simple 
and allow easy automation of the diagnos t ic process. Results of this work 
ean be employed In Instruments and mu ltlehanne l systems for control over 
ionizing radiation levels. 

The i'nves tlgatlon has been performend at the Laboratory of Nuclear 

Probl ems, J INR. 
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