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Y~K 539.1 M-I6 

METO~MKA ~HArHOCTHKH'C~CTEM~ C60PA BPEMEHHOR HH~OPMAUHH B TPE­
K0800 YCTAHOBKE no nOHCKY 6E3HE~TPHHHoro 2~- PAcnA~A: npenpHHT 
HT8~ 43-98/ 

n.B.KoBa~bcKH~ - M., 1998 - 20c. 

OnHcaHhI HOBhle MeTOMKH )J,HarHOCTHKH CHCTeMhI c60pa BpeMeHHoM 

IIH$OPMaIJ.HH C nponopU:HOHaJIhHO-)l,peiiclJoBoro )l,eTeKTopa. npOBe)l,eH aHaJIH3 

cymecTByrom.HX MeTO)J;MK II HX .3$cl>eI<:THBHOCTH B cpaaHeHHH C HOBbJM 11 

MeTO)l.HKaMH cTarnCTWleCKOH: )J;HarHOCTIDrn. ,lJ;aRO KpaTKoe OllHCaHMe TpeKOBOH. 

yCTaHoBKH .llIDI H3yqeHHSI 2(3-pacnap;oB. 

DIAGNOSTIC OF TIME DIGITAL CONVERTERS OF TRACKING 

DETECTOR FOR DOUBLE BETA DECAY SEARCH. 

New methods of statistical diagnostic of the time digital converters for the 

Time Projection Chamber (TPC) have been shown. They were compared with 

conventional methods. A shot description of the tracking detector for the double beta 

decay search has been given. 

PHc. - 5, cnHCOK ~HT. - 18 HaMM. 

~ HHOTHTyT TeOpeTZqeCKOA M aKonepMMeHTa~DHO~ ~~3ZKB. I998 



o rrpupoAe BeHTpUHO 

Bonpoc 0 npHpO,ne HeH:rpHHO, M3-3a KpaHHe Manoro ceqeHIDI 

B3al1MOJJ:eHCTBIDI 3THX l.J:acum, CBemeCTBOM, ,nO CHX nop OCTaeTCH OTKphIThlM. 

CeWIac CTaBHTCH MHO)f(eCTBO CJIO)1(JlliIX 3KcnepHMeHTOB C yqaCTlieM 6oJThilloro 

KOJIHqeCTBa HayrIHbIX HHCTHTYTOB Pa3JIWlHbIX CTPaH MHpa. Pa3BHTHe COBpeMeHHOH: 

TeopliH B3aHMo,neHCTBHH: B CHJlbHOH CTeneHli 3aBHCHT OT pe3YJIbTaTOB 3Tl1X 

. 3KcrrepHMeHTOB. Oco60 BaiKHbIMH HBJIIDOTCJC npo6JIeMa HaJIWHUI MaCCbI Y 

HeH1]lHHO, TeCHO CBJl3aHHaJI CO CIDIPaJIhHOCThIO HeihplfilO If np06rreMa HapymemlJl 

. 3aKOHa coxpaHeHIDI nenTOHHoro lIHCJIa B cna6bIX B3aHMO,1leRCTBlliIX 

3a JJ:onfliH rrepHO,n: accrre,nOBaHHI1 ,naHHOrO Bonpoca, 6hIJIO rrpe,l]J1())KeHO 

MH())KeCTBO 3KcnepHMeHTOB ,1llliI H3Yl.leHIDI CBOI1CTB HeiITpHHO. O,nHaKO ,nO CHX nop 

pe3YJIbTaThI 3KCnepHMeHTOB He ,llaIOT y6e,n;HTeJIhHbIX ,n:OKa3aTeJIbCTB rrpaBOTbI 

O,llHOM H3 TOlIeK 3peHlliI Ha npHpO,1ly HeHTpHHo. He CMOTPH Ha Ll,OCTaTOl.J:HO )J(eCTKMe 

orpaHWieHIDJ Ha Maccy HeWrpHHo, I10JIytIeHHhIe B nOCJIeLI,HHX 3KcnepHMeHTax, 

cymecTBYJOT HeKOTophIe OCHOBaHIDI npe,1lnOnaraTb, YITO OHa MO)f(eT 6bITh OTJIWlHa 

OT IIyJIH, H CBOMCTBa HeHTpHHO Moryr 01TIHl.J:aThCJI OT CBOHCTB, npe,nCKa3blBaeMhIX 

CTaHnapTHOH TeOpM:H B3aH.MO,lleHCTBHH. 

OJlHlfM H3 nepCneJ<TIU3HbIX 

HanpaBJIeHH:H B H3yqeHHH CBoi1cTB Hei1-rpHHO 

B nOCJIe,1lHee BpeMJI HBJUIeTCH nOMCK 

6e3HeRTpHHHoro ,LJ;BORHOro P-paCITaAa P 

(2J30v). 

2f3-pacna,a - Ol{eHb pe,aKoe HBJIeHHe, 

B03MO)f(HOCTb cyru:eCTBOBaHIDI KOToporo 

Zo-2 Zo-1 Zo Zo+ 1 Zo+2 
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Ta6n~ ...a 1. TeopentYeCK~e ~ 3KcneplllMeHTanbHbie 04eHKlII BpeMeH~ 

2~-pacnaAoB An~ pa3nw·IHblX BeLllecTB 

3neMel-IT 

M aKCHMaI1bHa~ 

KH HenlyeCKaS'l T 1/2 
2P2v 

T 1/2 
2130v 

aHepn1f1, MaS Teop. neT 3Kcnep., neT Teop., neT JKcncp.. :reT 

Ca 48 4,3 *29*10 19 4 3*10 19 2 8*1025 > 9 5*10 21 

Ge76 2,0 3,0*10 21 1 8*1021 1 8*1025 > 9 6"N10 24 

Se82 3,0 1 1*1020 1 1*1 020 2 8"N10 24 
> 2,7*10 22 

Te 128 0,9 2 6*1024 7 7*1024 1.5*1026 > 7 7*1024 

Te 130 2,6 1 8*1020 2 7*1021 2.1*1023 >3 25*10 22 

Mo 1OO 3,0 1 3*10 18 1,0*1019 3,6*1027 > 4 4*1022 

Xe 136 2,5 4 6*1021 > 5 5*1020 2,8*1024 > 4 4*1023 

Nd 150 3,4 74*1018 19*1019 ** 5,6*1023 > 2,1*1023 

llpUMeqaHHe: TeopenlqeCKOe TIpe~CKa3amle BpeMeHIi TIoJlypacnaAa 2/32/3 B3jlTO If3 

pa60Tbl [4], (* - [3]), a AM 2~Ov - li3 pa60Tbi [5], (** - [4]) B rrpeATIOJIO)l(emm, 'ITO me 
~ I eB. 

B03HHKaeT B cJlyqae, KOr.ua npou;ecc p-pacrra.ua c H3MeHeffileM 3apJl,.l(a R.upa Ha 

e,z:umuu:y 3anpemeH no 3Hepnrn nepexo.na, a pacna,n, C H3MeHeHHeM 3ap~.n.a Mpa Ha 

.llBe e)lHHlfilDI B03MO)KeH. HanpHMep, H30TonbI 48Cd1l6, 49In1l6, 50Sn116. (Mcd-MSn = 

2,7M3B; MIn-Mcd = 0,6M3B). 2p-paCIla,LUf.bIX Mep cyII(eCTByeT .llOCTaTOl:lHO MHoro, 

HO KOHlleHTpal.J)Ul 1I30Ton013 no.llXo;::vI.IlUiX ):CUI HCCJIe.nOBaHIDI 213-pacna.uoB B 

npHpOJUIbIX 3JIeMeHTaX, KaJ< npaBIDlO, He npeBbIlllaer 10%. HaH60JThIIIHH HHTepec 

npe.n.cTaBJUIlOT cJIe.uyJOIIJ;He H30TOn.bI: 48Ca, 76Ge, 82Se, 100Mo, 12!!Te, l3°Te, l36Xe. 

15~d. 

O,lUIHM H3 CaMLIX y,n:al:lH.bIX 3KCnepl1MeHTOB B 06JIaCTI1 JIOI1CKa 2J)-paCna.llOB B 

HaCTo.a!Uee BpeM~ ){BnReTCJl 3KcnepHMeHT KlAE-:MPIH c norrynpoBo.n.Hl1KOBblM 

KpHCTaJlJIOM repMaHIDI o60ralIJ,eHHbIM H30TonOM 76Ge .no 85% C o6meH MaCCO:H 11 

Kr. 3KcnepHMeHT npOH3BO,llHJICR IIO,ll 3eMneu C MOllJ;HOH naCCHBHOH 3anunoll, 

H3rOTOBJIeHHOR H3 OqeH.b 't{HCT.blX MaTepl1aJlOB (cBH:Heu; IIO~I.HMaJIH C 3aTOHYBllIHX 

.n:peBHliX HcnaHCKHX rarrJleOHoB) [12]. 3HepreTWIeCKOe pa3pemeHHe COCTammo 

0,2% npH 3HeprHH 2,6 M3B, a npe,lleJI Ha IlepHo.u norrypacna,lla 110 
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6e3HelITpRHHoMy KaHaJIy COCTaBlUl: T1I2ovCGe) > 1,0*1025 
JIeT (90%), qTO 

COOTBeTcTByeT o~eHKe Ha Maccy Hei"iTIHfHo: ill\'< 0,5 3B. [4] 

Ha )laHHOM 3Tane HaH60JIee nepCneKTIiBHhIM MeTO)lOM nOHCKa 2~-paCna)lOB 

5lBJlReTC5I 1peKOBM MeTO,Ll,HKa C aKTHBHOH MHIIIeHhlO, n03BOIDllOIIJ;aJI HCnOJIb30BaTb 

J!eCRTKH IGUIOrpaMM H.30TOnOB HCCne,11,yeMoro Bem;eCTBa. 

llponOpD.UOHaJIhHO-,ll,peucIJouaB KaMepa. 

TIponopIUiOHaJIbHo-.n.pei"iqlOBM KaMepa, lllHpOKoe 

pacrrpocrpaHeHHe B 3KcnepHMeHTax no [[OMCKy 2~-pacna.n;oB, JIBIDIeTCR O,Ll,HOH: II3 

pa3HOBH.lUIOCTen 1peKOBbIX yCTaHOBOK. YCTaHOBKH TaKoro THTIa OTJIHQaroTC5I 

XOpOIUMM rrpocrpaHcTBeHHbIM H BpeMeHHbIM paJpemeIDIeM. 

OCHOBy TaKoro ,neTeKTOpa COCTaBJUIeT ra30HanonHeHHM KaMepa, 

nOMemeHHa5I B MarHHTHoe none. 3JIeKTpOHDI II HORDI HOHH3aIUiH, 06pa30BaBilUleC5I 

nocne nponeTa 3neKrpOHOB, nOJ! ,ll,eHCTBHeM 3JIeKrplNeCKOrO nOAA .n;peifQ>YJOT K 

nponOpUHOHaJIbHhIM MHororrpOBOJIOTffibIM .n:eTeKTOpaM, 06eCneQHBaIOIlUiM 

cymecTBeHHoe YCHnemle CHrHarra. 113-3a 60JIbillOH nepe,naqH :mepraH 

HeliTpaJlbHblM aTOMaM B coy.n;apeHH.5IX, HOHbI .n;pei1Q>yroT co CKOpOCTSfMH He Ha 

MHoro OTJIlflIaIOIIUlMHC5l 01' CKOpOCTH TermOBoro ABIDKeHIDI. CB060AHbIe 

3JIelITpoHbI HOHH3aIJ;HR, yqacTByR B ynpyrH.X coy,napeHIDIX, rrpaKTWleCKH He TepmoT 

3Hepnuo, rrpH06peTaeMYID B 3JIeKTPHl.IeCKOM none ,no Tex nopa, nOKa HX 3HepnUI 

He CTaHeT COH3MepHMOH C 3HeprHeli B036y)l(,lJ,eHIDl aTOMOB. CKOPOCTh ,npeH¢a 

3JleKTpoHOB HOHH3aQIIH Ha ,nBa-rpM nopR)J.Ka 60nbllJe CKOpOCTH HOHOB, n03TOMY, 

KaK npaBHJIO, perHCTPHpyeTC5I CFlTHaIT 01' :meKTpOHOB HOHH3aIJ:HH. 

O,lJ,IlliM H3 <l>aKTOpOB YXY,lJ,IIIalOmHX npOCTpaHCTBeHHoe pa3peweHl1e 

.sIBJUfeTC5l npo~ecc .n;:mP<l>Y3HH 3JleKTpOHOB HOHH3aIJ:HH B ra3e. 
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MarliHTHblH KOHTyP 

C'leT'lHKH 
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tE "" Zp-pacna,n, 

~-------------

CH. Xe CH, 

1500 

// 
Puc. 1 EOJThlIlCUI IIponOpUHOH<L'lhHO .l.I.peHcPoBaH KaMepa 

J)OJIbW3H nponopu.uoHaJIbHO-ApeDcI>oBaH K3Mepa. 

Ha npOTA)Kemm MHOfHX ner B MT3<I> YAemrnocb 6oJILUJoe BHHMaHHe 

npo6neMe nOHCI<a 2~-pacna.u.oB. B HT3<I> BnepBble B MHpe 6bill BbInOnHeH 
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Puc.2. TpeKHAByx 3JIeKlpOHOB
 

( CJIeBa - HH£j)OPMauWI C npOBOJIO~eK, CnpaBa - HH$OpMal(.lliI CO CTJH1110B)
 

1KcrrepHMeHT C .n:eTeKTOpOM Ha nOJIynpOBO.lJ:HHKOBOM lqmCTarrne 

060rameHHOM .n:o 85%, B KOTOpOM 6bm o6HapyJKeH 2~2v-pacna,ll,. YcnellIHO 

3aBepmeHa pa60Ta Ha Mano.i-i npOnOpIJ;HOHaJIbHo-npeH<poBoH KaMepe, 6naro,lJ;apR 

qeMy 6bIJI HaKOruIeH 60JIbillOH OIILIT B Opr3.HH3au.IDI H npOBe.neHHH nO,lJ;06HbIX 

TpeKOBbIX 3KcnepHMeHTOB. B HaCT05lIll,ee BpeM5I Be)JyfC5I rrycKo-Harra.n:04Hble 

pa60TbI Ha 60JIbllJOM lpeKOBOM .n:eTeIITOpe c pa60QHM BemeCTBOM 136Xe. Xe 

5lBJUleTC5I y.n;06HhIM ra30M l.J)UI HanOITHeHIDI nponOpIUlOHaJIbHhIX KaMep. 

ITnaHHpyeTC.li Flcnonb30Bamie 150Nd, o6nan:aromero 60n:bIIIOH 3HeprHei1 nepexo.n:a 

(3,4M3B). 

bOJIhIlIa.li nponOpUliOHaJIbHo-.n:peHcP0BlliI KaMepa (pHc.l) rrpe.n;CTaBIDIeT co6on 

3
ra30HarrOJIHeHH)'IO KaMepy pa3MepOM 3x3xl,5 M , pa3,lleneHH)'lO Ha .n:BeqaCTH 

(BepXHIOIO If HH)liliJ()IO) Me)K,l..(y KOTOp.hIMH HaXO,ll5ITC.li aHO,UHbIe rrpOBonOlIKH 
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nponopUHOHaJIbHbIX C"tJeTlllIKOB. Bech 06beM KaMephI pa36HT Ha rpH He3aBHCHMbIX 

06beMa, pa3.n;eJIeHHhIX MaHJIapOBbIMH rmeHKaM.I1. B UeHTPaJIhHOM o6beMe 

CO.n;ep)I(HTCH CMeCb Xe H Clit, a B KpaHHHX - TOJIhKO CH4. KaMepa OKpy)KeHa 

C~e~HKaMH aKTHBHOH 3aLQHTM OT KOCMaqeCKOrO H3nyqeH~, cnoco6Horo 

nOpO)K,n:aTh B 06'heMe KaMephI pa~mlflIHbIe ¢OHOBble npoueCChI, H nOMem.eHa B 

MarHHTHOe nOJIe. ~lliI 06ecne~eHIDIOARopO,rumcnl 3JIeKrpH'LleCKOrO nOAA no ,lUlRHe 

,n:peli<l>a Ha cTeHKax KaMephI, KphIllIKax R nOBepXHOCTH MaiUIapa pacnOJIO)KeHbI 

TIOJIe3a,n;aromHe 3JIeKTpO,L{bI. 

B JJ:eTeKTope Henocpe.n;CTBeHHO H3MepHeTCR JIHllIb Koop.wrnaTa X rpaeKTOpHH 

3ap.SDKeHHoii qaCTHI(bI, HanpaBJIeHHM no MarHHTHoMy rroJIlO, onpe.n;eAAeMaJ.I no 

HOMepy cpa60TaBmeH npOBOJIOQlQ1 C TOWOCTblO ±5 MM (paCCTomrne Me)K)],Y 

npOBOJIOl.JKaMH 1 CM). ,LI,pyrylO Koop.nHHaTy rpaeKToplrn (Y) onpe)],eIDllOT no 

BpeMeHH .u.peHcPa :meKTpOHOB, B pe3YJlbTaTe llero KOJIWIeCTBO Cl.feTl.JHKOB paCTeT 

mmemm OTHOCHTenbHO XapaKTepHOro pa3Mepa ,n:peii¢OBOH KaMepbl, rr03BOJUUI 

YMeHbllUITb CTOHMOCTb yCTaHOBKH. IIpH 3TOM ,u,OCTlITaeTCH TOQHOCTb - 2 MM, 

KOTOpaJI onpe)],eJIHeTCH .r:UuP<PY3HeH. B ,u,eTeKTope TaJOKe eCTb B03MO)f(HOCTb 

rrOJIynIHTh HHcPOpMaumo H no rpeTheH Koop.n;HHaTe nocpe.n;cTBoM CTpHTIOB ­

MHorOrrpOBOJIOYJHhIX JJ:eTeKTOpOB, pacrrOJIO)lCeHHbIX B ropH30HTaJIbHOH nJIOCKOCTH 

no.D. yrJIOM B 45° K OCHOBHhIM npOBOJIOlIKaM. no aMrurnry,ne CHrHaJIa CYJeT4HKOB B 

KceHOHOBOM 06beMe 6y~ YLJHThIBaThCH norepH 3JIeKTPOHOB Ha HOHH3~, a 

nOTepH B MeTaROBOM 06beMe 6y.l1YT BOCCTaHaBJIRBaTbCH no H3MeHeHHlO 

TpaeKTOpRH qaCTHll. 

B npoeKl(I1.11 Ha OCb X H Y rpaeKTopHH 3JIeKrpOHOB IIOHBIDIIOTCH B BI1)],e 

CHHYCOH.u., no XapaKTepHCTRKaM KOTOpbIX MO)l(I:lO CY,mfTb 06 lIMrrYJIhCe (3Hepnm) 

3JIeKTpOHOB. AmUIll.3 C06bITID£ lIO l1HQJOPMaLlHH co CTpHnOB (npOBOJIOqeK 

pacrrOJIO)!(eHHbIX lIO)], YrJlOM 45°), n03BOJUIeT Cy.n:HTb 0 HanpaBJIemiH npOJIeTa 

3JIeKrpOHa. Ha pac.2 nOKa3aHa cMo,u.eJIHpOBaHHM rpaeKTOpIDI .ll:Byx :meKTpoHoB. B 
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rrpasoH qaCTH (CTpHIIbI), no paCnOJImKCHHIO nCTenb B TpaeKTopHH 3JIeKTpOHOB 

MOX<HO CKa3aTb, tITO 3JIeKTPOHbI ,LlBIITarrn:Cb B rrpOTIIBOrrOnO)I{HblX HanpaBJleHHHX, 

TIo napaMeTpaM CHHyCOH,UbI T =:: Asin(2nX/L + <Po) MO)KHO orrpe,UCJlHTh 

H.MnyJIhC qaCTlIQbI. J1apMopoBCKHH pa.n;Hyc 3JIelITpOHa paseH: 

IR L =R 'file A - aMlIJIIDYl\a (eM); L - nepRoll (eM). 

MMnynbc 3JIeKTpOHa paseH: 

p =O,3BRL =O,3B~A' + 4:' ,	 file B - MarHHTIioe nOile (Kfe), p ­

HMnyJIbC (M3B) 

MHO)KeCTBO pa3HOo6pa3Hl>IX epaKTOpOB BJIIDIeT Ha pe3YJIhTaT 3KcrrepHMeHTa. 

213-pacrra,n; OqeHb pe):(Koe 5IBJIeHHe, n03TOMY Bonpoc no.naBJIeHIDI epOHOBbIX 

C06bITHH 5IBJI5IeTCJl O)J.HMM H3 B~e:ihllHX. OCHOBHOH MCTOl.IHUK q,OHa y-KBaHTbI OT 

pa):(HoaKTHBHbIX rrpHMeceii B OKpy)Kffi()II{HX pa60tIHii 06beM KaMephI MaTepwmax H 

BHCIllHHC BbICOK03HepreTWIeCKHe y-KBaHTbI, BhI6HBaIDI.IJ.He H3 MaTepHaJIOB 3aIUHThI 

3JlCKTPOHhI. 

,IJ;JIJ[ nO,UaBJleH.IDl epOHa HCnOJlh3)'lOTCjl pa3JlHqHbIe nO)lXO)J.bI. HH)Ke npHBe.neH 

KpaTlillH cnHCOK HaH60JIee ,UCHCTBCHHbIX cnoco60B YMCHbllIeHIDI <poHa. 

1.	 YMeHhllleHHe napU,HaJIhHOrO ,UasJIeHMil Xc YMeHblilliT MHoroKpaTHoe paCCe5IHHe 

3J1elITpoHoB, npHBo.z:vno;ee· K pa3MbIBaHIDO TpaeKTOpHH qaCTHIl. OJJ,HaKO 

YMeHbUleHHe .n;aImeHIDl CBil3aHO C YMeHbllIcHHeM a6comoTHOH MaCChI 

HCCJIe.uyeMoro BeIIleCTBa B .ll.eTeKTOpe, a, cne.n;oBaTeJIbHO, C YMeHbUleHHeM 

3epepeKTa, tITO TpC6yeT erne 60JIblliCrO no.naBJIeHIDI epOHa H 60JThmeii 

3Kcn03HIU1H. 

2.	 AHanH3 TpaeKTOpHH 3J1eKTpOHOB B MarHHTHOM nOJIe ,UeTeKTopa (HMrryJIbC 

qaCTIlUbI, HanpaBJIeHHe .ll:BH)KeHIDl, 3HaK qaCTHllbI). 
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3.	 YnyqmeHHe npocTpaHcTBeHHoro pa3pemeHIDI, T.K. BepmITHOCTb nOnneHH5I 

<poHoBoro C06hITMH, HMIITHpyromero 2~-pacIIa):{, )'MeHbIIIaeTC5I C ynY"!IIIeHMeM 

pa3perueHM5I, lITO n03BOn.aeT OTJIWIaTh ,UBa He3aBliClfMhIX 3JIeKTPOHa, 

BhIXO)l,5IllI,MX 6nH3KO .D.pyr OT .n.pyra, OT HCTMHHoro 2~-pacna.n.a. 

KpOMe q,OHa Ha pe3ynhTaTaX OIThITa TaK )Ke OTpHu:aTeJThHO CKa3bIBalOTC5I 

HepaBHOMepHOCTb :meKTpHqeCKOrO H MarHIITHOrO noneii (3arpY.ll.H5IeTC5I 

BOCCTaHOBneIllie TpeKOB qaCnm), IIIYMhI H HaBO.IJ.KH B :meKTpOHHKe (yCHnHTenM, 

IDe) M MHonie .n.pyrHe c.PaKTOphl. 

CRCTeMa c60pa BpeMeHHOD: HH4»opMaIl,HB 

CHCTeMa c60pa BpeMeHHoH HH<popMaLUIH rrpe)l,Ha3HaQeHa ,!],JUI perHcTpaUl,ul 

BpeMeHH )l,petlc.Pa 3nercrpoHoB IiOHIi3aIlMM. An5I rronyqeHIDI rrpocTpaHcTBeHHoro 

pa3pemeHM5I nOp5I.L(Ka 2 MM (.IJ.Mq,q,Y3IDI 3JIeK'IpoHoB B CH4 B HOPMaJIbHbIX yCJIOBM5IX 

upH .n;peHcPe - 1-1,5 M. H HanpIDKeHHocrn 3neIcrplf1leCKOrO nOM 0,2-0,5 KB/CM) 

Tpe6yeTcH, npM CKOpOCTH .L(peiiq,a v l:::: 5 cM/MKC (E----O,3 KB/cM), BpeMeHHoe 

pa3perneHHe He XY)Ke -qeM 20 HC, a nOJIHOe BpeMjI perHcTpamiM HHcPopMaU:MH 01' 

OMoro co6hlnrn - 80 MKC. 

CHcTeMa c60pa BpeMeHHOH: HHQ:>OpMaJUiH COCTOHT .H3 6rroKa 3a.n;aIOIJJ.erO 

nOpT ,L(aHHble DpHMeIJ3HHSI 

308 08 07 06 05 04 03 02 D1 C4\11TbiSaHlile ,qaHHblX B KOMnblOTep 

309 016 D15 D14 013 012 011 010 09 C4\11TblBaHlile ,qaHHblX B KOMnblOTep 

30A 024 023 022 021 020 019 018 017 C4\11TblBaH\IIe ,qaHHblX B KOMnblOTep 

30B nycK C3 C2 C1 A4 A3 A2 A1 nepe,n.a4a C \II A cne~. KOHrponnepy 

30C nyCK - - N5 N4 N3 N2 N1 nepe,n.a4a N CIle~. KOHlponnepy 

300 nyCK - - F5 F4 F3 F2 F1 nepeAal.la F cne4. KOHTpofUlepy 

30E - - L4 L3 L2 L1 Q X HOMep LAM (L), Q III X - OTBeTbI 

30F 08 07 06 05 D4 03 02 01 nepe,lJ,a4a AaHHblX KOHTponnepy 

307 016 015 014 013 012 011 010 09 nepep,a4a AaHHblX KOHTponnepy 

306 024 023 022 021 020 019 018 D17 nepeAa4a AaHHblX KOHTponnepy 
~Ta6mn"a 2. nOpTa Li\HTepcpeLi\ca (¢nar "nYCK" HaAG IIIOlOnb30BaTb nlllWb B nocneAHe(;; 

nepeAaYe 4aCTVI KOMaHAbl me4V18nbHOMY KOHTponnepy) 
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reHepaTopa, IDC (time digital converter) - MHorOKaHaJIbHbIC I.:(H<ppoBble 6nOIGI, 

<pHKcHPYJO.I.IUie BpCWI npHXO,ll;a CHrHanOB H CneIUlanbHOrO KOHTpOJIJIepa onpoca. 

3a,ll;aJOm:HH reHepaTOp COCTOHT H3 12-pa3pH.lUloro Cl:J:eTqm(a, KOTOpbIH 

nepeCl:J:HTbIBaeT HMUYJlbCbI C l:J:aCTOTOH 50 WI.:( 01' BHyrpeHHero reHepaTopa HJUI 

rrpHxo.z:unIJ;He H3BHe. BblxoMm.He CHrHaJThI C 3aJ(aJOmero reHepaTopa IIIHeppyroTCH B 

KO,ll; rpe~ (H3MeHeHHe l:J:Hcrra Ha e~HllY BM3b1BaeT H3MeHCHHe B ,ll;BOHqflOM 

npe,ll;CTaBrremm l:J:HCJIa JIHillb B O,ll;HOM 6IITc), 'tfI'0 n03BOnHeT yMeHblllllTh nOMeXH. 

BpeMeHHoe pa3peIIIeHHc CHCTeMbI COCTaBJIHCT 20 HC. IIOJllioe Bpe~ O):{Horo umilia 

COCTaBnHeT i 2x20 HC ~ 80 MKC. BblXO,ll;IDD;He CHrHaJlbI C 3a,n.alOIllcro reHepaTopa B 

KO,ll;e ipeH l:J:epe3 Pa3BCTBHTerrb BHTblMH napaMlf nO,ll;alOTC.sI Ha BXO,ll; HaKOilllTeneH 

naM.sITlf IDe. 

Ka)I()J:l>IH 6JIOK IDC COCTOHT lf3 BOCbMH KaHaJ10B, Ha KOTopble "lJepe3 

)lHCKplfMHHaTOp nO,ll;aIOTCH CHrHanbI C yCHmnerreH npOBOJIO"lJeK. BpeM~ npHXOJ(a 

C06bIT~ Ha mo6oH: H3 KaHaJIOB epHKcHpyeTcH CHa"lJana B TpHrrepe 

COOTBeTcTBylOIllcro KaHana, a 3aTeM nepeHOCHTC.sI B onepaTHBHYJO llaMHTb. B 

Ka)K,llOM KaHane IDC CO)lep)J(lITC~ HaKOITHTerrbHbIH 6JIOK rraMHTH, n03BOllillOIIJ:HH 

opraHH30BaTb 3anHCb ):{O 15 co6brrniI B Ka)J(J(OM KaHane. 

2
ErrOK TDC c06paH Ha IDIaTe pa3MepOM 31 Ox205MM . )J,JIH YMeHhllIeHHH 

TennOBbI):{eneHHH B 6JIOKe nO):{BO):{HMbIC Hanp~)l(eHID1 YMeHbIIIeHbI. .n,o ±5 B, BBe)leHO 

HanpH)J(CHHe -2,5 B, YBeJIHl:J:eH npo.nyB OXJl~aIOmerO B03):{yxa, TeMnepaTypa 

KOToporo nOMep)l(HBaeTCH KOH):{Hl(HOHepOM. 

Cnel(HaIIbHblM. KOHrpOJIJICp KapKaca pa3pa60TaH )l}IH nOCJIe.n:OBareJ1bHOrO 

C~ThIBaHIDI HH<popMa.u;I111 113 naMHTH 6JlOKOB IDC, .n:eIIDI<ppOBKy 3THX ):{aHHbIX 113 

Ko):{a rpe~ B .n:BOHl:J:HbIH KO,ll. H CBH3H C HHTep<peiicOM KOMTIbIOTepa. B -ra6mru,e 2 11 3 

npe,ll;CTaBJleHa HH<popMal(IDI 0 nopTax H 0 KOMaH.QaX ynpaBrreH.IDI yCTaHoBKoH. 

rIPH OTJIa.n;Ke 6JIOKOB TDC llCrrOJTh3YCTCR eme 0)]Jffi reHepaTop C l:IaCTOTOH ~1 

KfU, 3MyJIHpyrom.Hii C06hITIDI., CHrHaJIbl C KOToporo llepe3 pa3BeTBHTeJIh IlO,ll;aIOTCH 

Ha BXO,ll;hI KaHaJIOB IDC. 



10 

Xl! C N A F OTBeT OnHCaHl4e 

1 Z 26 - 24 X 
c6poc CI.leT4L-1KOB 4L-1CJla C06blTlIIIIt Alls:t Bcex TDC B 
Kop3101He Z 

2 4 30 9 24 X CHs:tT\I1e cjJnara "INHIBIT" 

3 4 30 9 26 X yCTaHoBKa "INHIBIT" 

4 4 17 0 24 X CHs:tT",e epllara "Computer Busy" 

5 4 17 0 26 X yCTaHoBKa epJlara "Computer Busy" 

6 Z 28 8 26 X 
npeAycTaHoBKa cne4lt1aJlbHOrO KOHTpollllepa KOP3111Hbi Z 
B Hal.lallO onpoca 6I10KOB TDC 

7 Z 24 - 0 Q,X nocneAoBaTenbHbl1lt onpoc 6110KOB TOC KOP3111Hbi Z 

8 4 18 0 26 - nycK reHeparopa "Clock TDC" OT KOMnblOTepa 

9 Z 26 - 26 X 
YCTaHoBKa Bcex CI.leT4111KOB C06bITL-111t B "1" Alls:t 
nocneAYIOU-\ero nOBTopHoro CI.llllTblBaHlIIfI AaHHblX lt13 
6noKoB TOC K003111HbJ Z 

Ta6JIHIJ;a 3. KOMaH)l,hI ynpaBrreuIUI CrreUHaJIbHhlM KOHTpOJIJIepOM t 

"• 
)J,JUI OTrra.n.:KH CHCTeMbl c60pa BpeMeHHoH HH$OpMaUHH HCrrOJlb3YJOTCH 

cne.n.:yIOIl\He OCHOBHble pe)l(HMbI. 

1. PeJIGfM C o6mHM CTapTOM - CMrHaJI C 6noKa q,OpMHpyrow.ero HaqanO 

perHcTpanmI C06hITIDI Qepe3 6JlOK BpeMeHHoH 3a,n;epJKKH IlO,D,aeTCH Ha BXO.n.: 

6JIOKOB me. TIPM 3TOM Bce Co6.hITIDI 3MYJIHPYIOTC..sI C O)l,HHM H TeM )Ke 

BpeMeHeM, onpe,D,eJUIlOII.lHMC5I BeJIWIIlliOH 38,lI.ep:>KKH. 

2. 3MyJI..sIUIDI C06.hITHii npH nOMOIllH BTOporo reHepaTopa (mode "RUN"): 

a) O,D,HOlI,HKJIOBhIH pe)I(HM ­ 3arryCK perHClpaUHH C06.hITHH BneIlIHHM 06pa30M Ii 

OCTaHOBKa ero no 3aBepmemuo O,D,HOrO l(HKJla; 

b) MHOrOUHKJIOB.hIH pe)KHM - 3anycK penICTpamrn C06hITHH BHeIIIHHM o6pa30M 

(npH OTJIa)J,Ke 3anycK OT KOMTIhIOTepa) II pa60Ta B UIIKJIWIeCKOM pe)I(HMe, 6e3 

npOMe)l()'TOlJHbIX OCTaHOBOK. 

HH)Ke npHBe.n:eHa IIOCJIe,ll,OBaTeJIhHOCT.h KOMaH,D, yrrpaBJIeHIDI CIIeumUlbHhIM 

KOHTPOJIJIepOM Jl.JlJi peaml3aIUilI 3THX ,lJ,BYX pe)KHMoB. 
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o	 Bpewr 

Puc. 3 15-TH KaHa1JbHaJI fRCTOrpaMMa 

Pe)l(lfM Co6mHM cTapTOM 

4095 

1.	 C6poc B"0" CtIeTYHKOB qnCJIa C06bITHH: C(X)*N(26)*A( )*F(24). 

2.	 CIDIrne INlllBIT (Ha6op IIHQ>opMaUHH): C(4)*N(30)*A(9)*F(24). 

3.	 YCTaHOBKa INHIBIT (npeKpaTllTb Ha60p 

HH(j>opMallJrn) : C(4)*N(30)*A(9)*F(26). 

4.	 TIpellycTaHOBKa cneu. KOIITpOJIJIepa B HaqanO onpoca 

6nOKOB TDC: C(X)*N(28)*A(8)*F(26). 

5.	 I1ocne,n:oBaTeJIbHhIH onpoe 6rroKoB IDC: C(X)*N(24)*A( )*F(O) 

3MymIlIIDI C06bITIIii npH nOMOlliH BToporo reHepaTopa (mode "RUN") 

( 1. C6poc B "0" C'lIeTqHKOB IIHCJIa C06blTHii: C(X)*N(26)*A( )*F(24). 

2.	 CH.HT~e Computer Busy: C(4)*N(17)*A(O)*F(24). 

3.	 IIycK reHepaTopa "Clock TDC" OT =JBM: C(4)*N(l8)*A(0)*F(26). 

4.	 CHHTHe INHIBIT (Ha6op IfH¢OPMauUH): C(4)*N(30)*A(9)*F(24). 
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5.	 YCTaHoBKa INIDBIT (npeKpaTHTb Ha60p 

I-IH<popMau~Ul): C(4)*N(30)*A(9)*F(26). 

6.	 YCTaHoBKa "Computer Busy": C(4)*N(l7)*A(O)*F(26). 

5.	 IIpe,nycTaHoBKa CIIe~. KOHTpOJmepa B HaqaJIO onpoca 

6JIOKOB TDC: C(X)*N(28)*A(8)*F(26). 

7.	 I1oCJTeJl:OBaTeJlbHbIH: onpoc 6JIOKOB TDC: C(X)*N(24)*A( )*F(O). 

B HaCTOHmee BpeMH pe.JKHM C 06IUHM cTapToM ,UJUI ,llI-larnOCTl1 rrpaKTWleCKH 

He rrpHMeIDieTCH 113-3a MaJIOR H:H<popMaTHBHOCTI-I H Hli3KOH 3rPrPeKTI-IBHOCTH 

MeT0Jl:J.iK npeJl:Ha3HaQeHHDIX Jl:IDI pa60TLI B 3TOM pe)l{HMe. B Jl:aJIbHeHWeM 6Y.llYT 

paCCMalpliBaTLC.SI TOHbKO MeT0lI.HK.I:1 rrpe,llHa3HaQeHHLIe ,llJI.SI pa60ThI B p.e)I{HMe 

3MYlliI1Um C06bITIiH npH nOMOmH BToporo reHepaTopa (mode "RUN"). 

MHororUU<JlOBbIH peJKHM: Bce CHrHaJIbl npHXo,lVIT Ha BXOJl: 6rroKoB TDC 

OJl:HOBpeMeHHo. 

B COOTBeTCTBRH C 06bIqflOH MeTO,D:HKOH ,llHarHOCTRKH, npoBepKa 6rroKoB 

TOC npoBO)lIDIaCb npH nOMOll.{H nICTorpaMM H on-line npocMOTpa C06bITHll:. 

n1CTorpaMMa (pHc.3) cTP0l1JlaCb CJle~mHM 06Pa30M. TIporpaMMa HaKanrrHBaJIa 

212
CT3THCTHKY C06I:.ITHH. BeCb HHTepBaJI BpeMeHH = 4096 pa36aB3nCH Ha N 

KaHaJIOB (KOJIHlIeCTBO KaHaJIOB MO)I{HO MeHHTh). B rl1cTorpaMMe no o.llHOH OCM 

OTKJIa,l(bIBaJIHCb HOMepa KaHanOB COOTBeTcTByfOlllHx onpe,n:eneHHLIM rrpOMeiIcYTKaM 

BpeMeHH, a ITO .llpyroii OCM - KOJIWIeCTBO C06bITHH C BpeMeHaMH, npHHa,urre)Kam:HMM 

COOTBeTcTByrolI(IlM KaHaJIaM. fHcTorpaMMbl CTPOIDIHCb OT,lleJIbHO J])UI KIDK,llOro 

KaHana TOC Ii ).lJUI Bceii KOP3HHhI 6rroKoB TDC B u;errOM. I10 TaKHM f.H.CTorpaMMaM 

MO)J(HO 6LIJIO Cy,n:HTb ° rrpaB»JIbHOCrn <pyHlCIJ,HoHHpOBaHIDI 6JIOKOB TDC. OMaKO, 

IlpH oTp~aTeJlbHbIX pe3yJIbTaTaX, HHTepnpeTaI.I.IDl fHcTorpaMM CTaHOBHJIaCb 

KpaHHe CJIO)KHOH Ii cnopHoH. DOJIee Toro, nopoH .ua)l{e )lJI.SI XOpOIDO pa60TaIOllUiX 

6JTOKOB TDC rHcTorpaMMa YKa3bIBana Ha HapymeHIDI: epyHKI.J.IiOHHpOBaHHR 6rroKoB 

H3-3a HeB03MO)l{HOCTII yqecTb oco6eHHOCTII pa60Tbi reHepaTopoB, 
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12BpeM>I
 

Puc. 4 12-TIl 6HTHaH rl1CTorpaMMa
 

HCnOJIb3yK>III,HXCR )J)UI 3MyIDII.J;HH C06bITIrii, KOTopbIe MOrJIIl C pa3JIHtIHOH 

BepOHTHOCTbIO reHepIlpoBaTh C06bITIHI C Pa3JI11"lJlIbIMR BpeMeHClMH. 

B HOBOH MeTO,lJ.mce 6bIJl I1cnOJIb30BaH .n.pyrOH no,lJ.Xo)). K ,lJ.HarHOCTHKe 6noKoB 

TDC. ,Z:(JUI 60JIbmeif HH<bopMarnBHocrn nlcTorpaMM, BMeCTO pa36HeHIlH 

BpeMeHHoro npOMe)KyTKa Ha KaHanbI H nocTpoeHIDT 3aBHCI1MOCTH no KaHaJIaM, 

6bIJIO npHMeHeHo n0CTp0eHIle ,lJ,HarpaMM no "lIaCTOTe nOJlBJIeHIDI KIDK)J.Oro H3 12 6UT 

)).BOW-IHOrO npe)).cTaBJIeHIDI BpeMeRH C06bITHJI. 3TO rr03BOJIJleT AHarHocTHpoBaTb 

CYIlJ.eCTBeHHbIe npOBaJIbI HJlH rro.n:'beMbI KIDK,Z::(OrO H3 12 6111' )lIDI KmK.Zl:OrO KaHana 

6JlOKOB TDC, 'ITO nOKa.3hIBaeT, B KaKOM 6IITe Il.Zl:eT C60H 11 KaKoro THna. HarrpHMep, 

no nlCTorpaMMe npe,llCTaBJleHHOH Ha pHcA MO)l(HO CY,ll,HTb 0 TOM, 'ITO 9-H 6111' 3a 

BpeMH Ha60pa CTaTHCTHKH He nOHBlliLITCH, T.e. MO)KHO CKa3aTb, QTO C60ll 

npOIlCXO.n:HT B 9-0M 6IlTe, "liTO cym.eCTBeHHO 06JIerqaeT OTJra,n::KY. O)).HaKO B03HHK 

BOnpOC, HBJIJleTCJI JIH 12-6HTHaH rHCTorpaMMa TO)K)],eCTBeHHOH o 6 bPlliOH 

HICTorpaMMe 11 Ha CKOJIbKO ee pe3YJIbTaTbI .n:OCTOBepHbI. 

OKa3aJIOCb, QTO pOBHM 12-6HTHaH rHcTorpaMMa, rOBOpJlli{aJI 06 OtJ,HHal<oBOH 

qaCTOTe n05lBneHIDT Ka)K.Zl:OrO 6HTa, He TO)I()J.eCTBeHHa 06bI"lJHOH fHCTorpaMMe 

Cyru,eCTByeT Ha60p .uaHHbIX, AJUI KOToporo 12-6HTHaR rlICTorpaMMa P08H351, 3 

06bPIHaH rHCTorpaMMa I1MeeT npOBaJIbl. HanpHMep, 12N Co6bIT11.M, 11.3 KOTOpblX N 
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I-hm 6JIOK 2-0H 6JIOK 3-Hft 6JIOK 4-Mii 6JIOK 

Puc. 5 fHCTorpaMMa KOJIHIfeCTBa C06bITHii no 6nOKaM TDC 

C06bITIlH HMeIOT BpeWi 2°, crre)JylOIIUie N C06hJTHH HMeJOT BpeWI 21 
H Tal< )laJIee 

12
BruIOTb )];0 2 . Ha 06bI'qIIOH rRcrorpaMMe 6YAeT BHAeH Ha60p H3 ABeHa)lI,aTl'l 

MaKcHMyMOB, TOr,ll;a KaK 12-6HTHa5I rHcTorpaMMa 6Y.D.eT pOBHoit O,UHaKO 

BepOJITHOCTb Ha6paTb TaKYlO CTaTHCTIlKY rrpaKTHqeCIGi pOBRa Hymo H y6bIBaeT C 

pOCTOM KOJIHqeCTBa C06bITIlH, KaK nOKa3aTeJlhHaH $YHKQH5I. 

IlepeH,ll;eM TenepI> K paCCMOTpeHmo .npyrHX MeTO,lJ,OB ,llHarHOCTHKH 6noKoB 

TDe, c~eCTBeHHO 06nertlaIOIUHX HX Hana,u,Ky. 

01lHOUHKJIOBbIH pe)lillM: C06bITH5I co BToporo reHepaTopa, 3MyJIHpyromero 

C06bITIDI, He qam:e YIeM O,ll.HH pa3 3a QHKJI O;UIOBpeMeHHO nO,ll;aIOTCH Ha BXO,n; 6rrOKOB 

TDC. 

1.	 rncTorpaMM3 KO.JIHqeCTB3 CUrHaJIOB, 3aperuC'rpupoBaHHblx Ka~.LJ:bI\\1 

KaH3nOM 6JIOKOB TDC. 

B nponecce Ha60pa CTaTHCTIlKH q,OpMHPYeTCH nlcTorpaMMa, Ha KOTOpOH 

oTo6pIDKaeTCJl KOIDPIeCTBO C06bITHH, 3a¢HKCHpOBaHHOe B KIDK)J,OM KaHane 

6JIOKOB IDC, T.e. KOJ1H1IeCTBO C06.bITHH, 3aq,HKCHpOBaHHoe KIDK,ll,OH 

npOBOJIOQKOi:t:. TIPH 3TOM Be,AeTCH yqeT pea.JThHOrO IIHcrra C06blTMH 



15 

(KonWleCTBO CHTHaJIOB OT yCTaHOBKM "LAM", co06m:aromHX 0 rOTOBHOCTH 

rrepe)la"lJlJ KOMnblOTepy Ollepe.n:Horo C06bITHJI). 3TO qncno peanbHblx C06hITMM 

OT06pa)KaeTCH ropH30HTanbHOH npmwH Ha nlCTOrpaMMe. Ha pHC.S nOKa3aHa 

nICTorpaMMa lJeTblpeX 6JIOKOB TDC, Ka)l(.ll.bIH I13 KOTOpbIX COCTOH~."3 8-MH 

KaHaJTOB, Ha KOTopble nO,IlaeTC5I llHcPOPMaI(.H5I C npOBOn04eK. no 3T0l1 

rHCTorpaMMe MO)lQlO CKa3aTb, lITO C60H B rpeTbeM 6nOKe MmKeT 6bITb BbI3Bau 

c60eM B rrepBOM 6MTe 4>opMHpoBaTelliI HOMepa KaHana, T.K. B HelJeTHhIX 

KaHaJlaX C06b1TIUl OTCyrcTByroT, a B lJeTHhIX HX KOJIWIeCTBO B ,IlBa pa3a 

60JIbllie. B 4eTBepToM 6noKe Mbl BH,IlMM, qTO nepBble qeTblpe KaHaJIa He 

penlcrpIlpOBaJIII C06bITIDI, a OCTaBlliHeCK qeTblpe pa60TaJIn HOPMaJIbHO. 

ilpH KOMllblOTepHOH 06pa60TKe MO)I(HO nonyqIlTb 60nee TOIIHYID olleHKY 

OTJIWHfK 3a4>HKCHpOBaHHOrO B Ka)K,IlOM KaHane KOJIHlJeCTBa C06bITHH: OT 

peaJIhHOrO HX KOJIlIlJeCTBa. 

2. )J,HarHocTHKa HCTO'lHOCTH u3MepeHUSI B peMeBH. 

Bce C06bITlUI npHXOWIT Ha 6JIOIill IDC o,n;HoBpeMeHHo, II 60JIhlI1a51 qaCTb 

KaHaJIOB cPHKcHpyeT O.n;HHaKOBoe BpeMH. O,n;HaKo, B HeKoTophIX cJIyqaJlx, IIpH 

c60ID{, Ha6mo,n;aeTC5I C,lJ.BHr no BpeMeHH B TY HJIH HHyfO CTOPOHY. HaCTOHlllHM 

BpeMeHeM HBJUleTCH BpeMH rrpHXo,na C06hITHH Ha 60JIbWYIO qaCTh KaHaJlOB 

6JIOKOB TDC. ECJlH TaKoe BpeM}1 orrpe,l:\eJUITb HeJIb3H, ,l:\aHHOe C06bITHe 

oT6paChIBaeTCH II He HCnOJIb3yeTCJI rrpH Ha60pe CTaTHCTHKH (np" 3TOM 

)l(eJIaTeJIhHO npOBepHTh HOBhle 6nOIGI O,1lHOBpeMeHHo C rrpoBepeHHblMH H 

Ha,l:\e)IillO pa60TalOIIUlMH 6JIOKaMH, T.K. rrpI1 3TOM 6y,Ucr MeHbUIe 

oT6paCblBaeMbIX C06hITHH:, " HacToHmee BpeMJI 6y.neT OrrpeAeJI.HTbCH C 

60nhilieH ,lJ.OCTOBepHOCThIO). TIo Ha6paIIHOM cTaTMcTHKe, MO)f{HO CY.ll.MTb 0 

qaCTOTe rrOHBneHIDI CABHra BO BpeMeHH B Ka)K,l.l,OM· 6aTe. TIPH 3TOM 

He06xo,lI.lfMO yqHTbIBaTb B03MQ)KHOCTh ,rout. 60JIhUUIX BpeMeH, rropK.llxa ~ 4096, 

npH He60JIbllIOM C,IlBflTe BO BpeMeHH nepeiITH K HalIany C OqeHb 60JlblllHM 

CKalfKOM (nocne 4096 crre,llyeT 1,2,3,4... , T.K. BpeMH rrpe,lI.CTaBIDIeTcH 12­
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6HTHDIM lJHCJIOM), 'ITO He HBJUleTC.H c60eM. ITo Ha6paHHOB CTamcmKe MO)KJ-IO 

CYAHTL 0 qaCTOTe JIOKBJI~HIDI c60eB B KIDK)J.OM 113 12-TM 6MT. lIacTory c60eB B 

caMOM MJIa;:uneM 6lITe MO)KHO He ytIlITLIBaTL, T.K. 3TO npe,n:eJIbHaH TOYHOCTb 

H3MepeHilll BpeMeHH H lJaCTO TaKae C60H Moryr 6bITb BbI3BaHbI MHmKeCTBOM 

Pa3JIH1JHI>IX npINHH. ~JI.H Beex OCTaJILHbIX pa3pMOB npH qaCTOTe c60eB 

60JIbrne 0,5% Heo6xo/UfMO npoBo,n:lITb OTJIa.ru<y COOTBeTCTBy.Klm:ero KaHaJIa 

6JIOKa IDC. 3THM MeTO,n:OM MO)KHO H3yqan. cTa6IDILHoCTL pa60TbI 6JIOKOB 

TDe Ii orrpe.ueIDITb OIITHMaJlbHble napaMelpbI H yCJIOBWI HX pa60TbI 

(HarrpHMep, BpeMJI nporpeBa, yCJIOBWI OXJIIDK,lJ.eHIDI Ii T ..n.) 

I1pH KOHKpeTHOH pea.r.rn3aIUIH Ha KOMIThIOrepe .naHHbIX MeTO,lJ.HK 

/UfarHOCTHKH Heo6xo,lUlM0 y,n:emITh IIpHCTIUTbHoe BHRMaHHe 06ecne-qemHo 

cTa6HJIbHOCTH pa60TbI nporpaMMbI II ee yCTOHtIHBOCTII npH C60RX pa3JJ.INHOrO 

x apaKTepa B 3JIeKTpoHHKe (B qaCTHOCTH B 6JIOKaX TDe). He06xo,n:HMO 

BHllMaTeJIbHO cne.n;HTb 3a TeM, K qeMy MO)KeT rrpHBecTH mo6oe HeKOppeKTHOe 

,lleiiCTBHe. B lJaCTHOCTH Ha6mo,n:aJIc.H crre,n:)'IOII(HH e60H B 3JIeKTpOHHKe: O)Ula H3 

KOp3HH, COCTOmn,a.H H3 IO-rn 6noKoB TDC, HMena HeCTa6HJIbHO pa6oTmoru:HH 

CneUHaIThHbIR KOHTpOJIJIep, ~no npOHBIDUlOCb B OTCyrCTBHH KOHUa rrepe,n:aYH 

.ll,aHHhIX C 6noKoB IDC, T.e. rrocne nepe.n;aIffi HH¢OPMalUiII 060 Beex 

3aperHC1pHpOBaHHbIX C06hITIDIX rrepe,n:aBaJIHCb HYneBble )la.HHl>Ie Ii npH 3TOM 

KOHTponnep He BbI,n:aBaJI np:R3HaKa KOH.IJ.a CtIHThIBaHHH. Ih-3a 3TOro MO)f(eT 

ITPOJ1CXO.ll,HTb nepenOJIHeHHe 6y¢epa rrporpaMMliI, TITO MQ)I(eT npHBeCTH K e60l0 B 

ee pa6OTe. OCHOBHOH xpHTepHH AIDI pa60TbI nporpaMMbl MO)KHO Bblpa3HTb TaK, liTO 

nporpaMMa .nOJI)l(Ha CrrpaBIDIThC.HC mo6bIMH C60jiMH B yCTaHOBKe H OCTaBaTbCH 

pa60Tocnoc06HOH nOKa yCTaHOBKa MO)l(eT XOTb KaK-HH6y)lb cl>yRKIUIOIlHpOBaTL. 

B 3aKJTIOlJemrn: aBTOpy XOTeJIOCh 6bI no6JIaro,ll;apHTb CBoero HayqHoro 

pyKoBOAHTeJUI 0.5:1.. 3eJTh)lOBHII 3a aKTI1BHOe yqacme B no,nroToBKe ,lJ,aHHOH 
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ny6miKauHlf, a TaIOKe I3.B. KHpWIeHKO H 3.B. E~aXMaHa 3a CO'Ipy.n.HHl.feCTBO H 

rrpe,nOCTaBJIeHHyIO IllicPopMaILHIO. 
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