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OElUAfl XAPAKTEPMCTMRA PABOTH. 
AETia~bHOCTb. YCKOpHT9~bHO - HaKOimT9RbHN9 KOMIIJI9KCU 

BCTpe'lllliX nyqKQB, TI03BO~Hl0lllli9 npoBO.l(HTb HCCRenoBaHHH B OORaCTH 
OO~burn:X Mace 8R9M6HTapHNX qaCTHU, HBRHIDTCH H90T~e~eMott qaCTbID 

COBp9M9HHOtt ~H3HKH BUCOKRX aHeprmt. KaqecTBeHHUe H CBOeBpeMeHHUe 
(pli3HqecKH0 pesy~bTaTU B 8KCTI9pHM9HT8X Ha KORRatt,nepax MoryT OUTb 

no~qeHN TORbKO npH YCROBHH C03AaHHH BUCOKOStWleKTHBHNX H H8A9lKHUX 
8KCTI9pHM9HTaRbHUX ycTaHOB~K- 3TO,. B CBOID oqepenb, TP90yeT 
IlpOB9A9HHH A~T9RbHNX H TmaTSRbHNX M9To.zmqecKRX HCCR9AOBamnt 

pas~qHUx THTIOB A9T0KTOpOB, BXOAHnmx B COCTaB YCTaHOBKR - B 
qacTHOCTH, npoBO~O'lllliX neTSKTOpOB. 

ll9Rb_J2a0oTU - HCCR0AOBaHHe xapaKT9pHCTHK npOBORQqHNX 

A9T9KTOpOB A~H YCTaHOBKH .lIEJI~M (JI3Il, l.IEPH) H YCT8HOBKR Ha 
BCTpeqHNx nyqKaX YcKOpHT9RbHO - HaKOimT9RbHOro KOMTIR9KC8 YHK 
(M~B3, IlpOTBHHO). 

HaiqHaH HOBH3Ha. 

IlpOBORO\ffiHX A9T9KTOpOB 

TI03BORHBIDH9 H3Y~Tb 

IlpoBeneHN HCCR9AOBaHHH HOBoro THTia 
- TIR8CTHKOBUX TpyOoK C pe3HCTRBHNM KaTonoM, 

OC009HHOCTH RX paOoTU, BUpaOOT8Tb M9TOAU 
TIOBHlll9HHH RX HanelKHOCTH H CTaOH~bHOCTH. 

Ha OCHOBe TIORyqeHHUX 8KCTI9pHMeHTaRbHNX naHHUX H pe3YRbT8TOB 

MaTeMaTHqecKoro MOA9JrnpOBaHHH no.n;poOHO HCCR9AOB8HN xapaKT9pHCTHKR, 

onpeneRHIOlllli9 OCHOBHUe ocoOeHHOCTH KaRopHMeTpHR, HCTIORb3YIOm9tt B 
KaqecTB9 aKTHBHNX 8R9M9HTOB TIRaCTHKOBU9 TpyOKH. 

CosnaH naKe~ nporpaMM ARH MOA9JrnpOB8HHH paOOTU .n;peWpoBux 
K8Mep, A9T8RbHO yqHTHBarouunt ~HHH9 npoHCXOAHmliX B neTSKTOpe 
(pli3HqecKHX npoueccoB Ha ero OCHOBHUe xapaKTepHCTHKR. C TIOMOmbID 

aTott nporpaMMbl npoB9A9HO MOA9~BaHHe paOOTU U9HTp8RbH08 

.n;pett~BOtt KaMepu ycTaHOBKR Ha BCTP9qfiUX ny~ax YHK. 
IffiaKTHqecK8H H HaiqHaH geHHOCTb. IlpRB9A9HHU0 B .zmccepTall,HH 

peayRbT8TU no HayqeHHID xapaKTepHCTHK TIR8CTHKOBUX neTeKTOpoB C 
pe3HCTHBHUM K8TOAOM B H9M8ROtt CT0Il9HH crrocoOCTBOB8~ ycrreIDHOMY 

aanycKy a.n;po:imoro K8ROpHMeTpa YCT8HOBKR JIEJI~M. IloRyqeHHUe naHHUe 
MOryT OUTb npHM9H9HN npH C03A8HHR aKcrrepHMeHT8RbHNX YCT8HOBOK, 

HCilORb3YzomHX 8H8ROr~ THTI A0T9KTOpoB. 
PeayRnT8TH, rro~qeHHUe C IlOMombID paapaOOTaHHoro IlaK~Ta 

MOA9JrnpYIOOUIX. nporpaMM TSS (Track System Simulation), Il03BORHIDT 

OU9HHTb npeneRbHNfJ xapaKTepHCTHKR, AOCTmKID<fil9 B llWIRH.1tP~9CKHX 
.n;peWpoBUX KaMepax C OORbIDHMH .n;peWpoBHMR npOM9lKYTK8MH. ~8.HHhtlt 
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rrporpaMMHll1t rraKST MomeT dHTb HCITORbSOBaH nRH Mone.JrnpoBaHHH 

,11Jl9'W1JOBHX KaMep B ycTaHOBK8X q)HSIDGi BHCOKHX &Heprmt. 
ArrpodagHH_:,Q8~QT~- PesyRbTaTH, TIORomeHHHe B OCHOBY 

,zm:ccepTal1;0:H, no~a.m,IBa™ch Ha Hayqlililx ceMHHapax JIBS owrn:, Ha 

pauo~ COBemaHHHX KOMauopaim8 )IEJI~M H YKJt H onyd~oBaHH B 6 

HaYlffiHX pauoTax. 
C!QYKTrna H_Ou~eM .1{HCC@Tamm. )lHccepTaUHH COCTOHT H3 

BBeneHHH, TIHTH rRaB, saKJIIOqeHHH H HSRomeHa Ha 105 CTpaHHuax. B H9Il 
conepmiTCH 78 pHCYHROB H CTIHCOK UHTHpyeMoil ™TepaTypll HS 95 

HaHM9HOBaHm1. 
ABTQI!_sa~aeT. 
I. PesyRbTaTH HCCRenoBaHmt xapaKTepHCTHK TIRaCTHKOBHX TpyuoK C 

pe3HCTH13HHM KaTonoM. 
2. MeTon TIOB1:llll9HHH HanelKHOCTH H CTadHRbHOCTH pauOTll TaKHX 

neTSKTOpoB. 
3. PesyRhTaTH HCCRenoBaHHH xapaKT9pHCTHR IIpOTOTHTia· a,11JlOHHOrO 

KaRopHMeTpa )IEJI~M. OCHameHHoro. TIRaCTHKOBHWI TpydKaMH, Ha ny~e 

cRHXpo(flaaoTPoHa OMHJ/I. 
4. laHHHe no HayqeHHID ocoueHHocTeil padoTR rroJIHoMacmTadHoro 

MO~RH a,11JlOHHOro KaROpHMeTpa JIEJI~M. 
5. PesyRbT8TH HCCRenoBaHHH C ITOMOIIU,ID MaTeMaTHqecKoro 

Mone.JrnpOBaHHH qiaKTOpOB, BJIHHIDIJUU( .Ha &HepreTm9CKO9 paspemeHHe 

8,11JlOHHOrO KaROpHMSTPa JIEJI~M. 
6. IlaKeT rrporpaMM nRH Mone.1rnpoBaHHH ,11Jl9Il(p()BHX KaMep H 

pesyRbTaTH Mone.JrnpOBaHHH pauOTH U9HTpaRbHOtt ,1)Jl9tt~Bott KaMepH 

ycTaHOBRH Ha BCTpelffiHX nyqKaX YHI{. 

CO,UEPil'JillME PAEOTH. 
Bo_BBtl~9HHH paccMaTpHBa9TCH poRb KaROpHM9TPHH B COBpeMeHHott 

8KCTiepHM9HTaRbHOtt q)H3HK9 BHCORHX &Heprntt. 0TIHCHB8IDTCH npeHMYJit9CTB8 
H HenocTaTRH pas~x cnocodOB cqHTHB8HHH HH~PMBUHH C 
KaRopHMeTpOB. IlpHBO,IUiTCH KpaTKO9 OTIHCaHH9 ycTaHOBRH ,UEJI~M H ee 
anpoHHoro KaRopHMeTPa (Aft). naH ousop HMeIOOJ.RXCH naHHHX no 
IIpHM8H8IDilO rrRaCTHROBHX TpyuOK C pesHCTHBHHM KaTonoM B q)li3HK9 
BHCOKHX &Heprntt. OdcymnaroTCH TaRme npH'lliHH, cnocodcTBYIOUWe 
rroBHmemno po™ TPSKOBHX neTeRTopoB ~B qacTHOCTH, ,11Jl9Il~BHX KaMep) 

B YCT8HOBK8X Ha BCTPSqHHX rry~ax. 
~_g§J?BOtt rRaBe npencT8BR8HH pesyRbT8TH CT8MOBHX HCIIhITaHHn 
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TIRaCTHKOBhIX TpydoK111 , KOTOpHe xap8KT8pH3YIDT ocodeHHOCTH padOTH 
neTeKTOpOB B paa™qHHx pemHMax. MccRenoBaHHH TIOKa3HBaIDT, qTo 
OCHOBHOil rrpHqHHoil H8CTadHRbHOCTH naHHoro THTI8 neTeKTOpoB IIpH HX 
pauoTe B cHRbHOToqnoM (caMoracmneMcH cTpHMepHOM (CrC)) pe&e 

HBRH9TCH BO3HHKHOB9HH8 caMOCTOHT9RbHOro paspHna - T8K H83HB89Moro 
T9MHOBOro TOKa. Pa3BHTH9 &Toro rrpouecca, IIpHBOnHT K TIOTepe 

padOTOCITOCOuHOCTH neT8KTopa. )l.nH OTIHC8HHH 3aKOHOMepHOCT8Il 
HadJIIOnaeMoro HBR8HHH ullR rrpeMomeH M9XaHH3M, H3B8CTm.tlt non 
HasBaHHeM "MaRbTep - &(f$3KTa". CyTb ero COCTOHT B pa3BHTHH 

• rrpouecca &MHCCHH 8R9KTpOHOB H3 KaTona IIpH HaKOTIR9HHH sapHna Ha 
TIReHRaX ,IUi8R9KTpHKa H™ H8OnHOPOnHOCTHX rpaq,HTOBOrO CROH. laHHHil 
M9X8HH3M rrpennoRaraeT, qTO nRH BO3HHRHOB9HHH caMOCTOHT8RbHOro 

paspHna CYJit8CTB9HHhl T8KH9 xapaKT9pHCTIDGi, KaK &(f$3KTHBH8H 

KOHCT8HTa pacTeKaHHH aapH~a no TIOBepXHOCTH KaTona (B qacTHOCTH, 
COIIpOTHBR8HH9 pe3HCTHBHOro CROH) H BSJIHqHfla TOK8 qepes neTeKTOp 

(H™ ero sarpysKa). 3TO HRJIIOCTPHpY8T pHc.I, rne rrpencTaBR8H8 
saBHCHMOCTb Bp9M9HH no BO3HHRHOB8HHH CaMOCTOHT9RbHOrO pa3pfln8 OT 

sarpy3KH neTSKTOpa H pesyRbT8T !pHTHpOBaHHH 8KCTiepHM9HT8RbHHX 
naHHHx BHpameHHeM, ·oIIBcHBaIDUU™ rrpouecc HaKonReHHH sapHna. 

BHHCHeHHe M9X8HH3Ma TIOHBR9HHH caMOCTOHT8RbHOro paspHna 

CTIOCOuCTBOB8RO BHpadOTK9 peKOM9M8Uli8 TIO yBe™qemno nanelKHOCTH 
neTeKTOpOB 38 cqeT CHHmSHHH p93HCTHBHOCTH rparf/HTOBOro CROH. 

IlpoBeneHHe CT9MOBHX HCIIhITaHmt neTSKTOpOB naRO BO3MOlKHOCTb 
OTP8dOTaTb T9XHOROI'HIO MaCCOBOro H3rOTOBR9HHH H T9CTHpOBaHHH 
rrRaCTHKOBHX TpydoK. B qacTHOCTH, B nnccepTaUHH rrpencTaBR9Hbl 

peayRbTaTH HCCR9'AOBaHm1 B™HHHH Ha xapaKTepHCTHRH neTSKTopoB 
pas~ reoM9TPlf<i9CKHX H9TOqflQCT9Il, H9H3u9lKHHX rrpH MaCCOBOil 

cdopKe TpyuoK. B rrpouecce HCTIHTaHmt rrepBOil napTHH neTSKTOpOB, 
H3rOTOBR9HHHX Ha yqacTK9 M8CCOBoro IIpOH3BOnCTBa, UHRO OdHapymeHO, 

qTo noRH TpyuoK, BHnepmmaromnx n™TSRhHYID sarpysKy rrpn pauoTe B 
CHRbHOTOqfiHX_ pemHMaX, H9B9RHK8. BHHCH9HH9 &Toro (fiaKT8 

CBHn9T9RbCTBOB8RO O TOM, qTo H9H3u9mlibI9 IIpH MaCCOBOM IIpOH3BoncTB9 

ne(fieKTH H3rOTOBR9HHH pesHCTHBHOro CROH uy~T IIpHBO,IUiTb K OTK838M 
uORbilloro qncRa 'A9T9KTOpOB. )l.nH CYJit9CTB9HHOro ITOB1:llll9HHH nanelKHOCTH 

pauOTH TPYdOK uHRO rrpenRomeHO YM9HbillHTb KO&fPlnmH9HT raaoBoro 
yCHR9HHH no Be™~, COOTB9TCTBynue:lt OuRaCTH Hac~eHHoro 
nponopUHOH8RbHOro pemHMa, (rrpHMepHO Ha nopH'AOK) H HCTIORb3OBaTb 
uORee qyBCTBHT9RbHYID 3R9KTPOHHKy. Pea™SY9MOCTb &Toro rrpeMomeHHH 
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BH3HBaJla H0KOTOpHe COMH0HHH HS-Sa B03MOlKHOro yxy.zuneHHH 
·9HeprernqecKoro paspemeHHH sa cqeT yBeJmqeHHH $nYKTyaumt c1ITHaJ10B 

B rrponopI.J.HOHaJlbHOM pelKHMe. 3Ta rrpodJleMa 6HJ18 HCCJle,noBaHa B 
rrpouecce HCITHTa"HHR O,n;HOM8TpOBOro IIpOTQTHIIa a~OHHOro K&JlOpHMeTpa 
,UEJI~M Ha rryqKe CHHXp0~830TpOHa OMHM121 • IToJiyqeHHHe pesyJlbT8TH 
IIpHB8.U8HH BO BTQQO~_rJlaBe. 

reoMeTpHH IIpOTOTHIIa AK 6HJla BHdpaHa TaK, qT06H odecneqHTb 
TaKHe lKe YCJlOBHH ,UJIH pa3BHTHH a~oHHoro JillBHH, KaK H B peaJibHOM 
KaJiopHMeTpe, T.e • .n~a rrpoToTHIIa no _nyqKy H rrpo,noJibHaH 
cerMeHTaI.J.HH COOTB0TCTBOB8Jill nJiaHHpyeMHM. B KaqecTBe pa,miaTopa 
HCnOJib30BaJillCb lK0JI03HH9 nJiaCTHHH TOJlllUffiOil 5 CM. Odmee KOJillqecTBO 

BemecTBa BAK no TIYqKY COCT8BJIHJIO OKOJIO 6 M8pHHX .n~ (20 
lK8JI83HHX ~aCTHH) • rronepe'llllie pasMepu ( lxl M2

) 3HaqHT8JibHO 

rrpeBHmaJm urnpHHy JillBHH. C'beM cnrHaJia B rrpoToT:im:e AK ocymecTBJIHJICH 
C noMombID cqHTHBaromnx 9JI8KTpo,noB, pas.neJieHHHX Ha 16 ~oma.noK 
pa3M8pOM 25x25 CM2 • KaK H B peaJibHOM AK ,UEJI~M. nHTb 

nOCJI9.UOB8T9JibHHX no rJiydHHe ~oma.noK, Od'b9~8HHHX B damHID, 
pernCTpHpOBaJillCb O,n;HHM KaHaJIOM 9JI0KTpOHHKH. 16 coce,mmx 
pacnoJIOlK0HHHX B O.n;Hon nJIOCKOCTH dameH COCTaBJIHJIH cyrrepdamHID. Beeb 
IIpOTOTHII COCTOHJI HS O,n;HOil rHITep6amHH (4 nocJI0,UOB8T0JibHHX no 

rJiydHHe cyrrep6amlill). TaKaH CTpyKTypa COOTB0TCTBOBaJia rrpHHHTOil B 
,llEJI~M. )lJIH noJiyqeHHH 60JI09 no~odHOil HH~pMaUHH O KapTHHe 
rrpo,nOJibHoro pa3BHTHH JIHBHH B 9KcnepHM0HT0 perHCTpHpOB8JillCb CHrHaJIH 
H C ~OCKOCTen ,neTeKTOpOB. 

Ha pHc.2 rrpe.ncTaBJieHH .naHHHe no 9HepreTmecKOMY paspemeHHID 
IIpOTOTHIIa AK".UJIH IIpOTOHOB c HMITYJibCOM 6 f8B/C. BH,n;Ho, qTo B 
lliHpOKOM ,miana30H0 3HaqeHHn 8HO,n;HOI'O H8IIpHlK0HHH paspemeHHe 
K8JIOpHMeTpa rrpaKTHqecKH He M8HH9TCH._ B TO lK0 Bp0MH BeJillqHHa 

cHrHaJia OTKJIHKa MOlKeT dHTb yMeHbll!eHa Ha nopH,noK. 
,U.na noJiyqeHHH H8HJiyqmnx xapaKT0pHCTHK ycTaHOBKH TpedyeTCH 

TmaT9JibH8H K8JmdpOBK8 9JI0KTpGHHHX Tp8KTOB K8JIOpHMeTpa KaK rrpH 
no.nroTOBKe ero K ITYCKY, T8K H B rrpouecce rrpoBe,neHHH 9KcnepHM0HTOB. 
3TO MOlK0T dHTb C,U0JI8HO, H8rrpHMep, C noMomhID KOHTpOJlH noJIOlK8HHH 
HOHH38I.J.HOHHOro ITHK8 B cneKTpe 9HepreTm8CKHX noTepb 
H0B38HMO,neilcTBYIDmnx 8nPOHOB. B )U'ICC0pTaUHH paCCMOTp0Hhl nBa 

• B03MOlKHlll 8Jir0pHTMa OTdopa TaKHX qacTHU H ITOK838HO, qTo 

6JIH3KH8 peayJibT8TH. 
PH,n BalKHHX xap8KT0pHCTHK 8nPOHHOro K8JIOpHM0Tp8 
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PHc.1. 3aBHCHMOCTb IlpOM8lKYTKOB .Bpe
M8IDI .no ITOHBJI0IDIH T0MHOBoro TOKa OT 

aarpy3KH .neTeKTOpa. KpHB8H·- peayJib

TaT <PHTHp0~8IDIH BHpameHHeM, OITHCHBa
IDmHM rrpouecc HaKonJieIDIH aapa.na. 
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PHc.2. 3aBHCHMOCTb 

paspemeHHH rrpndopa 
aHepreTnqecKoro 

OT HarrpHlK8HHR: 
TOqKH - CHrHaJI C nJIOCKOCTeil .neTeK
TOpOB, KpeCTHKH - CHrHaJI C dall!eH. 
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HarrpHMep, OTHO11leHRe CHrHaJI-11lYM H HeKOTOpHe ,upyrne - MomeT 6HTh 
HCCJienoBaH TOJlhKO B YCT8HOBK9, M8KCHM8JlhHO COBnanamen C peaJibHOR 
no pa3MepaM, cnoco6aM c~eMa HHq.opMaUHH, COCTaBy 3Jl8KTpOHHKH. )l.JIH 
H3yqeHRH 3THX BOIIpOCOB (HM TIOCBHmeHa T]2eTbH_rJiaBa)131 6HJI8 coripaHa 

TIOJIHOM8C11lT86HaH MoneJib MOnYJIH 8,Iq)OHHOI'O K8JIOpHMeTpa, KOHCTPYKUHH 
KOTopott TIOBTOpHJia MOnYJIB UH~,upHqecKott qacTH KaJiopHMeTpa JIEJI~M. 
MOnJJih 6HJI OCHameH CTaHnapTHHMH neT9KTOpaMH JIEJI~M. H3rOTOBJI8HHbIMU 
H rrpome.mnHMH T9CTOByro IIpOU8nYPY Ha yqacTK8 MaCCOBoro rrpOH3BOncTBa 
B OWIM. C~eM CHrHaJia OCYJU9CTBJIHJICH C TIOMOmhro cqHTHBarommc 

3Jl8KTpOnoB, IlOBTOpHrommc no KOHCTPYKUHH HCTIOJlh3Y8MH8 B peaJibHOM AK. 
CxeMa pa3BOnKH cnrHaJibHHX TpaKTOB COOTB8TCTBOBaJia rrpHHHTOtt B 
JIEJI~M. B 3KCTiepHM8HTe HCTIOJlb3OB8Jl8Ch CTaHnapTHaH 3Jl8KTpOHRRa, 

IIp8nH83HaqeHHaH nJIH AK JIEJI~M. HO ee qyBCTBHTeJibHOCTh 6HJia TIOB1:lill8Ha 

38 cqeT HCTIOJlh3OB8HRH rrpenJCHJIBTeJiett, pa3pa6OT8HHbIX B JIB3 OIAfl:M. 
MccJienoBaHRH OTHOill9HRH CHrHaJI - myM IIpOBO,llHJIBCh rrpH aHOnHOM 

HarrpHmeHRH, COOTB9TCTBYIDmeM o6JiaCTH HacumeHHoro rrponopUHoHaJibHOro 
pelKHMa H o6ecrreqHBaromeM rroJiyqeHRe HaH6oJiee BepoHTHoro cnrHaJia co 

cqHTHBaromett TIJiomanKH OT KOCMHqecKoro MIDOHa I rrKJI. Ha pHc.3 

rrpencTaBJI8HH pacrrpeneJieHRH HyJieBHX OTcqeTOB (rrbenecTaJI) H Cil9RTpH 
CHrHaJIOB OT MIOOHOB . nJifl cynep6amHR. )l.nfl 11lYMOB CTaHnapTHOe 

OTKJIOHeHRe He npeBHllla9T 0,5 rrKJI. M3 pncyHKa BlinHO, qTo CHrHaJI 

nocTaTo~o xopomo oTneJISieTCfl oT rrhenecTaJia. 
OnHOtt H3 BamHHX ~YHKUHR, BmIOJIHfleMHx a,upoHHHM KaJiopHMeTpOM 

JIEJI~M. flBJlfl9TCfl BHpa6OTKa MIOOHHOro 3arrycKa ycTaHOBKH. IlpoBeneHHHe 

Ha TIOJIHOM8C11lT86HO8 MoneJIB MOnYJifl AK HCCJienoBaHRfl TIO3BOJIBJIB BHHBHTh 
OCHOBHH8 ~aKTOpH, BJIBflIOIIJ.H9 Ha &(f$3RTHBHOCTh MIOOHHOro Tpnrrepa. 
KpoMe TOfO, 6HJIB n3yqeHH npoueccu, narollUie BKJian B cJiyqattHHtt i 

38TIYCK. B ,zmccepTaUUH rrpHBejeHU p93YJibTaTH HCCJienoBaHHtt pa3JIBqHUX 
CX8M BHpa6OTKH MOOHHO~O TpHrrepa, CBHneTeJibCTBYIOIIJ.He O TOM, qTo 

COOTB9TCTBYIOIIJ.HM non6opoM 3HaqeHHtt noporoB cpa6aTHB8HRfl 3Jl8KTpoHHKH ) 
MOlKHO no6HThCfl 3(f$3KTHBHOro H HanelKHoro 3arrycKa YCT8HOBKH. 

QqeHb BamHHM 61:lJIO TaKme HCCJienoBaTb 8MKOCTHOe paCT9K8HR9 

HaBeneHHoro Ha c~THBaIOIIJ.He aJieKTponu 3apSina, npHBonHmee K 
yMeHhmeHRro cnrHaJia Ha rrJiomanKe, qepe3 KoTopyro npomJia qacTnua, n K 
rroHBJieHRro sapHna Ha cocenHHX nJiomanKax141 • B pe3YJibTaTe Mo~eT 
BO3HHKHYTh H8OnHO3HaqHOCTh HHTepnpeTaUUH 3KCnepHM9HT8JlhHOtt 

HHq.opMaUHH C a,upoHHoro KaJIOpHMeTpa. IlOCKOJihKY pacTeKaHRe 3apHna 
IIpOHCXO,llHT B OCHOBHOM BnOJih rroBepXHOCTH Tpy6oK, nJifl OTIHCaHRfl 
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PHc.3. CrreKTp cnrHaJIOB c cyrrep6ameH 
OT KOCMHqecKHX MIOOHOB. To~aMH rro

Ka3aH nhenecTaJI. 
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PHc.4. OTHOmeHRe CHrHaJia C ueHTpaJib
HOtt 6amHR (qepe3 KOTopyro npomJia qac

THUa) K cyMMe CHrHaJIOB c 5 cocenHRX 
6ameH, pacrroJiomeHHHx BnoJib 

poB (UeHTpaJibHOtt H no nBe 

neTeKTO
c Kamnoa 

CTOpOHll OT Hee), B 38BHCHMOCTH OT 

BpeMeHR HHT8rpHpOB8HRfl 3apSina. KpH
BaH - pe3yJibT8T lf)HTHpOB8HRfl Bupame
HReM, OTIHCHB8IOIIJ.HM OnHOM9pHyID ,zm(f/f;/y-
3HID. 
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npouecca pacnpocTpaHeHHH sapH~a OhIJIO liCTIOJib30B8HO O~OM8pH08 
ypaBHeHHe .zmiw>ysRH. PHc.4 liJIJIIOCTPlipY0T Y~OBJI8TBOpHT6JibHOe OilliCaHHe 
8KCTI0pHM0HT8JlbHHX ~aHHUX KpliBon. TIOJiyqeHHOn B pesyJibTaTe 

qlHTlipOB8HHH. PaccqnTaHHUe ~JIH Ha~E:HHOn ROHCT.aHThI pacTeKaHHH 
38BliCHMOCTli OT BpeMeHH liHTerplipOB8HHH sapH~OB, HaBe~eHHUX Ha 
ueHTPaJihHYIO Oal!lHIO (qepes R0Topy10 npomJia qacTHUa), a TaKme Ha 
coce~IO c Hen, nsoOpameHH Ha pnc.5. Bn~o. qTo npn 6oJibllfilX 
BpeMeHax RHTerpnpoBaHHH npouecc .zmiW>YSHH sapH~a MomeT cymecTBeHHo 
H3M8HHTb OTKJIHK K8JIOpHM9Tpa, H 9TO H806XO~O yqnThIB8Tb Ilpli 
oOpaOOTR8 9KCTI8pHM8HT8JlbHOn liH(f)opMaUHH. 

O~on li3 OCHOBHhIX npo
0

6JieM, C KOTOplilMli IlpliXO.l{HTCH CT8JIKHB8TbCH 
B npouecce no~rOTOBKH R pa6oTe 9RCTiepHM8HTaJibHhIX ycTaHOBOK, 

HCTIOJib3YIOlllliX B OOJibillOM RO~qecTB8 TIJI8CTHKOB1i18 TpyOKli C peSHCTHBHhIM 
TIOKpHTH8M RaTOAa. HBJIH8TCH npoOJieMa BlilOopa paOoqen raSOBOll CMecn.· 
OHa AOJimtta ooecneqliB8Tb CT86HJihHYIO li Ha~emttyro pa60TY A8T8RTOpOB B 
HYmHOM pelKHMe B TeqeHHe A~T8JlbHoro Bp9M9HH. KpoMe Toro, ~JIH 

HCTIOJib3Y9MhIX B SaKphITlilX TI0~39MHUX 3aJiax ycTaHOBOK cymecTB9HHhIM 
HBJIH9TCH nomapoOesonacHOCTb rasoBon CM9CH. Bee 9TH TP960BaHHH B 

. no~on Mepe npe.zn,HBJIHIOTCH R ycTaHOBK9 )IEJI~M. 
Hali6QJiee pacnpOCTP8H9HHhIM BapliaHTOM rasoBott CM9Cli ~JIH 

TIJI8CTHKOBHX TpyOoR HBJIH9TCH CM9Cb, co~epmamaH OJiaropo~n ras (Ar) 
H o~y li~ H8CKOJibKO raCHmHX ~o6aBOK (yrJieBO~opo.zu,i:, CO2). 00pa31l,hl 
TaKliX CMecen - Ar:Isb B. COOTHOill8HliH I:3 H Ar:C02:Isb I:6:3 -
HCTIOJib30B8~Cb Ilpli liCCJI9~0B8HHHX ~8T8KTOpOB )IEJI~M. He~OCTaTKOM 
9TliX CMecen CJI8Af8T cqnTaTb Il0Bblll19HH08 COA8pmaHHe nsoOyTaHa, 
KOTOpoe IlpliBO~HT K HapymeHHIO yCJIOBHH nomapo6esonacHOCTH: OTHOill8HH8 
o6~eMHoro co~epmaHHH roproqero rasa R HeroproqeMy AOJUKHO 6HTh MeHee 
0,106 AJIH CMecen C li306yTaHOM. KpoMe Toro, Il0Bb!lll8HH08 COA8pmaHH8 

BHCOKOMOJI9KYJIHpHHX coe~eHHn B YCJIOBHHX CliJibHOTOqHUX CTPHM9pHoro 
n~ HacumeHHoro nponopimoHaJibHoro pemHMOB pa6oTH cnoco6cTBY8T 
6b!CTpoMy "cTapeHHIO" A8T8KTOpOB sa cqeT nomIMepnsauRH yrJISBOAOPOAOB 
Ha HX BHYTpeHHen IlOB8pXHOCTH. TI09TOMY 6uJia npe.zmpliHHTa TIOilbITKa 
HanTli raSOBYIO CM8Cb C MaJIHM co~epmaHH8M H306yTaHa (MeHee 10%). Ms 
IIpHBe~eHHHX B ,zmccepTaUHH A8HHhIX CJI9Af8T, qTo CM8Cli Ha OCHOB9 CO2. 
COAepmamne 9% H3o6yTaHa H OT 0% AO 5% aproHa MoryT 6HTb 
liCTIOJib30B8HH B KaqecTBe pa6oqnx, oco6eHHo IIpli &RCTIJIY8TaUHH 

A0T0RTOpOB B HacumeHHOM nponopimoH8JlbHOM pemHMe • 
C U8Jlb!O 60JI98 rJiy6oKoro IlOHHMaHHH IlOJiyqeHHHX 
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PHc.5. 3aBHCHMOCTH OT BpeM8HH sapH

~OB, HaBe~eHHHX.Ha ll0HTpaJibHYIO li co-
08~!0!0 C Hen OamHH, paccqHT8HHH8 TIO 

(f)opMyJie OAHOM8pHoro paCT0K8HHH: 

CTIJIOl!lHaH ~H COOTB8TCTBY8T 
ueHTpaJibHOll OalllHe, TIYHKTlipH8H - co
ce~en c Hen. 

&RcnepHM8HT8JlbHHX ~aHHHx 6hIJIO IIpOB8~8HO M0~8AlipOBaHHe pa60ThI AK C 
TIOMOmhIO naReTa nporpaMM GHEISHA. HBJIHIOmerocH B H8CTOflm80 Bp8MH 

oOmenpliHHThIM AJIH nsyqeHHH a~OHHhIX npoueccoB. P83YJibT8ThI 
MOn8ARpOBaHHH npencTaBJieHH B qeTB8QTOn_rJiaBe151 • 

O~on li3 npo6JieM, KOTOphie ·cTaHOBHTCH H8li60Jiee BamHb!Mli IIpli 
yBe~qeHliH aueprrut CT8JIKHB8!0mHXCH nyqKoB, HBJIH0TCH npoOJieMa 
cosnaHHH "CKOMTI8HClipOB8HHHX" K8JIOpHM8TpOB, nJIH KOTOphlX OTKJIHK Ha 

&JieKTpoHH H a~oHH o~on H Ton me sHeprRH o~aKoB. PasHHua BTliX 
OTKJIHKOB IIpliBO.l{HT K TOMY, qTo WJ!YKTYaUHH no~ 8JI8RTPOMarHHTHOn 
KOMTIOH0HThI a~OHHoro KacRa~a Bhl3HBaIOT yxy~eHHe 9HepreTnqecRoro 
paspemeHHH. 3Ta npoOJieMa MomeT OhITh qacTHqHo pemeHa sa cqeT 
cneimaJibHHX aJirOpHTMOB BOCCT8HOBJI9HHH · 9H8prRH, ROTOphie 

ROMTI9HClipYIOT WJIYKTY8Ulili &Jl9RTpOMarHHTH08 KOMIIOH9HThI ~BHH. O~a HS 

T8RliX npouem - npouema "B3B9illliB8HHH" CHrHaJIOB - 06HqHo 
HCTIOJlb30BaJiacb AJIH ~aHHHx C KaJiopHMeTpOB, 

TOHKYIO IlpO~OJibHYIO cerMeHTaim10. TipHMeHeHHe 
, CM0~9AlipOB8HHOn ROH(f)HrypaUHH Aame B CJiyqae 

HM0!0lUliX ~OCTaToquo 
9TOro aJiropHTMa ~JIH 

c~eMa RH(f)opMaUHH c 
6ameH nosBo~Jio HecKOJibKO YJIYqillliTh aHepreTnqecRoe paspemeHHe, qTo 
BH~O H3 pnc.6, r~e TIOR838H8 38BliCHMOCTb paspemeHHH AK OT 9HeprliH 
nana!OlUliX a~oHoB. 
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PHc.6. 3aBHCHMOCTb 8HepreTHqecKoro 

paspemeHHH AK OT sHeprHH 8,lij)OHa: a) 

HH!l>opMaUHH CHHM80TCH C IT~OCKOCTett. 
0) c OameH. HesamTpHXoBaHHH~ tPRrypu 

- Oes KOppeKUHH, 38IllTpHXOB8HH1:l0 - C 

KoppeKUH9:A: OTKJIHKa. RpYlKKH - naHHHe . 
Mone~OB8Hllfl, Tpeyro~hHHKH - 8KCIT0-
pHM9HT8~bHH9 naHHHe C IIpOTOTHIT8 AR. 
RpHBH9 rrpencTaB~flIDT pesy~bT8T WHTH

poBaHHH CKOppeKTHpOB8HH1:lX naHHHx 
~YHKUHett AE-112 • l{JIH c~yqafi a) 

A=I04%, n~H 0) A=I03%. Ees KOppeKUHH 
A=I09%. 

TaK K8K B YCT8HOBK9 ,llEJI~M ITepen 8,lij)OHHHM Ka~OpHMeTpOM 
pacITo~araeTcH oKo~o I,2 anepHHx .zwnrn BemecTBa (0,6 

8~9KTpOMarHHTHH:A: K8~0pHMeTp (3MR). 0,6 - oOMOTKa H CTeHKH 
KpHOCTaTa MarHHTa). TO rrpHMepHO B 70% c~qaeB 8,lij)OHbl 6ynyT HM9Tb 

ITepBmHoe B3aHMonettcTBHe, rrpHBonamee K pasBHTruo ~HR no Bxona B 
AK. C~enoBaTe~bHO, B03HHK89T sanaqa BOCCCT8HOB~0HHH 8HeprHH 
a.upoHOB ITO OTRJIHKaM AK H 3MR C yqeTOM B~flHHfl IT8CCCHBHor0 BemecTB8 
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M0JK,Uy HHMH. C ue~bID H3yq9HHH 8TOtt rrpo6~9Mh1 Ou~ BHITOJIH0Hbl 

CIT9UH8~bHH9 HCC~enoB8HHfl, Rorna 3MR ,llEJI~M Mone~OB8~Cfl 
CUHHTH~~HUHOHHHM KpHCTa~~OM CsI C rrpHMepHO T8RHM me Ro~qecTBOM 
BemecTBa ITO ITY~Y. qTo IT03BO~O paspa00T8Tb MeTon BOCCT8HOB~eHHH 
8HeprHH 8,lij)OHOB B yCT8HOBRe. 

ITpocTe~ aMopHTM BOCCT8HOB~9HHH 8HeprHH HCITO~bsyeT 
~eattyro ROM0HH8UHID OTRJIHKOB Ka~opHM9TPOB: 

E =AK+ K 3MR, (I) 
rne K - M8CillT80HH:A: K08(I4Jm1,H9HT, orrpene~aeMHa H3 yc~OBHH ITQ~qeHHH 

HaH~yqmero paspemeHHH n~a naHHott aHeprHH. Ms pnc.7 B~o. qTO 
ITO~yqaeMoe aHepreTHqecRoe paspemeHHe ~yqme, qeM B c~qae OnHoro 
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PHc.7. 3aBHCHMOCTb 8HepreTHqecKoro 
paspemeHHH OT 8HeprHH 8,lij)OHOB. Hesa

IllTPHXOB8HH1:l9 ~Hrypu - "'!IHCTH:A:" AK, 
samTpHXOBaHHHe - CHCT0Ma H3 AK H 
3MR, 8HeprHH BOCCT8HOB~8H8 TIO ~PMY
~e (I). Tpeyro~bHHR H poMO - 8HeprnH 
BOCCT8HOB~eHa C yqeTOM Oo~ee ToqHo:A: 

38BHCHMOCTH M9lK,UY CHrHa~aMH C AK H 

3M!{. RB8,lijl8TH H poMO COOTB0TCTBYIDT 

8RCITepHM0HT8~bHHM naHHHM C IIpOTOTHITa 

AK. RpHBaH rrpencT8B~fl9T pesy~bT8T, 

@ITHpOB8HHfl naHHHX, H300pameHHHX 
qepHHMH KpYlKKBMH, ~YHKUH9:A: AE-t/Z 

(A=76%). 
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naJihHe:lt!nee YJIY-q]Jj9Hli9 paspemeHlif! MOJKeT 6HTh OCHOBaHO Ha 6oJiee 

T01IBOM yqeTe BH.I(a SaBHCllMOCTH MeJK,mr CHrHaJiaMH C 3MK ll AK. PH.U 

IIp9,UJIOJK91IlillX. aRrOpHTMOB HCITOJih3yeT qopMYJIY (I), r.ue BeJillqHHa 

MaCmTa6Horo KOa~eHTa K saBHCHT 0~ TOITOJior:irn C06HTHH, T.e. OT 

M9CTa HaqaJia RHBHH. B qacTHOCTH, KOa~eHT MOJK9T saBHC8Th OT 
I 

OTH0ill9HHH OTKRHKOB 3MK ll AK, .OT ITOJIOJKSHHH MaKcllMyMa JlllBHH ll T .,u. B 
,zuiCC9pTamm paCCMOTpeH' 0~ ll3 B03MOlKHh!X aJiropHTMOB. TioKasaHo, qTo 

ero ucrroJih30BaHHe rrosBOJIHeT yJiyqmnTh aHeprernqecKoe paspemeHHe 

CllCT6MH a.upoHHoro H 9JI6KTpoMarHliTHOro KaJIOpHMeTpOB Ha ~ 6,5% ITO 

cpaBH6HlllO C rrpocTe:lt!nllM B03MOmHHM aJiropHTMOM (I) ,UJIH IIpOTOHOB C 

llMITYJihCOM 6 r@/c. ' 

TI!!'.!'.§!L!'.~§!H! ,zuiccepTamm rroCBs:ImeHa . Mo.ue~oBaHHIO pa6om 
U9HTp8JihHO:lt .upewrx:>Bott KaMepH ycTaHOBKll Ha BCTpeqHl,lX rryqKaX YHK161 • 

HapH,mr C pas'BllTHeM K8JIOpllM9Tpllli Bee 60JibIDee 3HaqeHHe B 

ycTaHOBKax Ha BCTpeqHHX rryqKaX rrpuo6peT8IOT TpeKOBHe ,ueTeKTOpH. 

TipaKTuqecKU BC9 Cil9KTpOMeTpH, C03,UaHHliI6 HRH 003,UaBaeMHe ,UJIH 

3KCnepHMeHTOB Ha COBpeMemmx KOJIJia:lt,uepax (Tevatron, SLC, LEP, 
HERA, YHK, LHC, SSC) llM9lOT B CB06M COCTaBe Tp9KOB1I9 CllCTeMhl. OHH 

Il03BOJiflIOT cymecTB9HHO IlOBHCHTh llCCJie,UOBaTeJihCKHe B03MOlKHOCTll 

3KCil6pllM9HTaJihHliIX YCTaHOBOK. EOJihillHHCTBO Tp9KOBHX ,UeTeKTOpOB - 3TO 

.upe:ltqoBH9 K8M6pH pasJIHqHO:lt KOHCTpYKUllll - JIH60 "Tpa,lUil..l.llOHHHe" (C 

60JihillllMH .upewtx:>BHMH rrpoMeJKyTKaMH), JIH60 c "Ma~MH flqefiKaMH". B 

ITOCJie~e ro,1.Ui B o6JiaCTll paspa60TKH u·cos.uaHHfl .upe:lt(p:)BbIX KaMep 6HJI 

,UOCTHrHYT 3HaqUT9JihHHfi rrporpecc. C .upyron CTOpOHH, pacTymae 

aHepr:irn ll CBSTllMOCTll KOJIJia:lt.uepoB rrpe,n'bflBJlfllOT Bee 6oJiee JK9CTKH9 

Tpe6oBaHHH K xapaKT9pHCTHKaM .upe:lt(p:)BHX KaMep, qTo IIpID30.lUiT K 

Heo6xo~OCTll ,uaJihH9:lt!nux HCCJI8,UOBaHHn TaKoro THil8 ,ueT9KTOpoB. 

B CBH3ll C TeM, qTo .upe:lt(p:)B1I9 KaMepu' - 9TO CBoero po.ua 

"KJiaccuqecime" rrpu6opH, T. e. <p1muqecKue. rrpoueccH, Jiemamae B ocHoBe 

llX pa6oTH, xopomo usyqeHU 8KCIT9pllM9HTaJihHO H ITOHHTH TeopeTuqecKH, 

MaTeMaTuqecKoe MO.U9~0B8Hll6 CTaHOBHTCH BamHHM BTaITOM rrpu 

rronroTOBKe K cos,uaHHIO T8KllX ,U9T9KTOpoB. TipH cos.uaHHH rraKeTa 

rrporpaMM .UJIH MO.U9~0B8HHfl l.l9HTpaJihHO:lt Tp9KOBO:lt CHCT9MH YCT8HOBKH 

YK,ll 6HJia C,U9JI8Ha ITOITHTKa yqecTh OCHOBHH8 qlllsuqecKUe rrpoueccH, 

BJillf!JOmH9 Ha xapaKTepuc_~HKH .upe:lt(p:)BO:lt KaMepH: 

- HOHH38J..l.llf!, IIpOH3B0~8f! perncTpnpyeMO:lt qacTHJ..{98, 

- .upe~ 8JI9KTpOHOB C yqeTOM IIpO.UOJihHOfi H rrorrepe1IBOfi ,zui(Iqiy3HH, 

12 

- (p.JryKTYamm rasoBoro ycuJieHHH, 

- pacrrpocTpaH9Hll9 CHrHaJia B,UOJib p93llCTHBHO:lt IIpOBOJIOKH (.U9JI9HH9 

sapH,ua), 

- BJillHHHe Ha qopMy CHrHaJia cqUTHBarome:lt 9Jl9KTpOHHKH, 

- BKJia,U llIYMOB, 

- Ol..l.llWPOBKa cHrHaJia c rr0Momh10 6HqTpux AIUI. 
MM810mH8Cf! K HaCTOHmeMy Bp8M8Hll ~aHHHe no IIpHM8H8HllIO .upe:lt(p:)BHX 

KaMep B qlll3HK8 BHCOKllX 9Heprllfi Il03BOJIHIOT BH6paTb OITTHMaJihHYIO 

KOHtpHrypaJ..l.llIO H YCJIOBHH pa60T1I TaKoro THna .U8T9KTOpOB. O,zuiH H3 

IIp8,UJIOJK9HHHX .UJIH ycTaHOBKH YKn BapHaHTOB IIpllB9,U9H Ha puc.8, r.ue 

noKa3aHa 8JI8M8HTapHafl flqefiKa .upe:lt(p:)BO:lt KaMepH H JIHHHH .upe~ 

8JI9KTpOHOB B MarHHTHOM noJie. nJIH IlOJiyqeHllfl BHCOKOro paspemeHHH B 

.upe:ltqoBo:lt KaMepe rrpe,unoJiaraeTCH HCil0Jlb30BaTb "XOJIO.uHYIO" ra30BYIO 

CM8Ch Ha OCHOB9 CO2 , xapaKT9pll3Y8MYIO MaJI08 CKOpOCTbIO .upe:itwa 

8JI9KTpOHOB H M8JIO:lt ,Ull(IqiysHe:lt. nJIH perHcTpau.mr CHrHaJIOB TIJiaHHpyeTCH 

HCilOJib30BaTb 6HCTpHe AU!l, pacnoJiaraeMHe C .UBYX KOHUOB 

qyBCTBHT9JlbHO:lt IIpOBOJIOKH. 

naHHH9 no rrpocTpaHCTB9HHOMY paspemeHHIO f!qefiKH .upewtx:>BO:lt 

KaMepu 6HJill IlOJiyqeHU C HCilOJib30BamreM HSCKOJibKllX M9TO.UOB 

BOCCT8HOBJI8HHH KOOp~aT, HBJIHIOJnHXCH pa3HOBH.uHOCTRMH .UBYX OCHOBHliIX 

M8TO.UOB - "Jlll.UllPYIOme:lt qacTH" H "l.l8HTpa THJK9CTH". TiepBH:lt 113 .UBYX 

aJiropHTMOB .uaeT BpeMeHHyIO npHBHSKY K WPOHTY HMITYJibba, BTopo:lt - K 

ero U9HTPY THJK8CTH, B .lUiCC8pTamm paCCMOTpemi OCHOBHH9 W8KTOp1I, 

BJillRIOmHe Ha KOOp,2UiHaTH08 paspemeHHe: (p.JryKTyaun11 HOHll38l.lHll, 

.lUiCtxliYSHH 9JI8KTpOHOB B rase, p93HCTHBHOCTb qyBCTBHTSJibHO:lt 

IIpOBOJIOKH, TaKTOBaH qacTOTa 6HCTp1IX AIUI. TioKasaHo, qTO B .upe:ltqoB08 

KaMepe Ilp9.UJIOJK9HHO:lt KOH¢:arypaUUH MOlKHO IlOJiyqHTb KOOp,lUiliaTH09 

pa3p8lli8Hll9 Ha ypoBH8 50 MKM BO BC9M .lUiaITa30H9 .UJIHH ,upe:ltwa 

(pHC.9). 

0,uHO:lt H3 cymecTB~HHliIX xapaKT9pllCTHK .upe:lt(p:)BHX KaMep HBJIH9TCH 

.UBJXTpeKOBOe ·paspemeHHe. B ,zuiCCepTamm IlpllB9,U9HH pesyJibT8TH 

HCCJie,UoBaHH:lt ,uaHHo:lt xapaKTepncTHKH, IlOJiyqeHHUe rrpu HCilOJib30B8HHH 

HeCKOJibKHX aJirOpHTMOB pas,ueJieHHfl 6JIH3h"HX cHrHaJioB. 

MeTO.U, OCHOBaHHU:lt Ha aH8Jlll39 nepBo:lt IlpOH3B0,1UlO:lt, HBJIHeTCH 

KJiaccuqecKHM rrpn pa3,U9JI9HHH CHrHaJIOB, IlOCTynaIQmHX OT 6JIH3KO 

pacrroJIOJK6HHHX .upyr OT .upyra Tp9KOB. McnoJib30BaHHe &Toro aMOpHTMa 

Il03BOJillJIO IlOJiyqHTb 80%-e pa3,U9JI9HH9 CHrHaJIOB rrpu pacCTOffillill M9JK)zy 

TpeKaMH 650-670 MKM. nJIH 6oJiee a(IqieKTHBHOro pas,ueJieHHH cnrHaJIOB 
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PHc.9. 3aBHCHMOCTh KOOp~aTHOro 

paspemeHHH OT KOOp~aTH: a) .n~H M8-
TO,na "~,nHpy10me:A: qaCTH", Ci) .n~H M8-

To,na "U9HTpa THlK9CTH". Tpeyro~hHHKH 

- Hepe3HCTHBH8H 8HO,nH8H rrpoBO~OKa; 

KPYlKKH - pe3HCTHBH8H rrpoBO~OKa: qep
HH8 H Cie~e ~HrYPH rrpe,ncTaB~HIOT pe-
3Y~hT8TH, rro~yqeHHHe c AUIT, pacrroRo

meHHHx C .Z{BYX KOHUOB qyBCTBHT8RhHO:A: 

rrpoBOROKH. TaKTOBaH qacTOTa AUIT 200 

MI'u. 
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Ciu~ paspaCioTaHH ){Ba HOBHX MeTo.na: Ha OCHOBe aHa~sa BTOpo:A: 
rrpOH3BO,nHO:A:; Ha O_CHOB8 8H8RH38 ceqeHH8 rrepBO:A: IlpOH3BO,nHO:A: 
OTpEt3KaMH. McrroRh30BaHHe ~pMaUHH O BTOpo:A: rrpOH3BO,nHO:A: IT03BO~O 
rro~yqHTh 80%-e pa3,Z{EtREtHH9 CHrH8ROB rrpH paCCTOHHHH MelK,UY TpeKaMH 

350-400 MKM. 0,nHaKO TPY.nHOCTH B YM0Hhill0HHH BRHHHHH illYMOB rrpHBeRH K 
ceph93HOMY yc~OlKH9HHIO aRrOpHTMa. 

CyTh HaHCiOR99 HHTepecHoro M0To,na, OCHOBaHHoro Ha aHaRH39 
ceqeHHH rrepBo:A: rrpOH3BO,nHO:A: OTpesKaMH_, 3aKRIQqaeTCH B orrpe,neReHHH 

HOBO:A: ~YHKUHH-KpHTepHH no ~PMYREt 
i+n2 P +P P 

K =[ E p __ i+n2_i-n1_ (n2+n1+1 )] _i_, (2 ) 
1 j=i-n1 j 2 IP 11 

r.ne Pi-rrpoH3BO,nHaH B 1-0M KaHaRe AUil (pHc.IO). IlpHMeHeHHe 9Toro 
aRrOpHTMa, IT03BORHIOmero HaHCiOREte 9~RTHBHO HCITORh30B8Th 

HH~pMaUHIO O ~pMe HMITY~hca, .naeT B03MOlKHOCTh pa3,Z{9RHTh 80% 
CHrH8ROB rrpH paccTOHHHH MEtlK,ey Tp9R8MH 320 MKM (pHc.II) • 

· B ,imccepTaUHH rrpHB9.Z{EtHa T8RlK9 oueHKa B~HHHH pe3HCTHBHOCTH 

CHrH8RhHO:A: rrpoBORO'IBR H qacTOTH CTpOCiHpOB8HHH AUil Ha pas,neReHHe 
CHrH8ROB H Ha:A:,neHO, qTo rrpH paCCMOTpeHHUX YCROBHHX MOlKHO ITORYqflTh 

.nBYXTp8KOB09 paspemeHHe H8 x.ylK8 500 MKM. 

B saKRIOqeHHH rrpHBO,Z{HTCH OCHOBHH8 BHBO,nli ,imccepTaUHOHHO:A: 

paCioru: 
I. MccRe,noBaHU xapaKT9pHCTRRH pa3JIW£HI,IX BapHBHTOB CTpHMepHUX 

TpyCioK: C 38MKHYTO:A: H H038MKHYTO:A: reoMeTpHe:A: KaTO,nHO:A: ITOB9pXHOCTH, 
C pe3HCTHBHUM H M9Ta~qecKHM K8TO,Z{OM. MsyqeHO BRHHHHe 

reoMeTpHqecKHX H8TQqHOCT8:A:, H9H3Ci9lKHUX rrpH cCiopKe ,neTeRTOpOB, Ha 
HX xapaKT8pHCTHKH. IlOK838HO, qTo OCHOfil:O:A: H8CT8CiHRhHOCThIO, 

rrpHcym,e:A: .naHHOMY TIDIY ,neTeKTOpOB IlpH RX paCioTe B CHRhHOTOqHUX 

pelKHMaX, HBRH8TCH B03HHKHOB8HH8 C8MOCTOHT8RhHOro paspH,na. 
2. Ilpe,nROlK8H M9X8HH3M, OITHCHBaIOllJ)llt rrpouecc B03HHRHOB9HHH 

caMOITO.n,neplllliBaIOlll,erocH paspH,na. 3TOT M8XaHH3M IT03BORHR OCi~HCHHTh 
M9TO,nli ITOBUill9HHH Ha,nelKHOCTH ITRaCTRROBHX .neT9KTOpOB, paspaCioTaHHHe 
B paSRHlffilIX rpyrrrrax. ITOK838HO, qTo rrpH paCioTe B CHRhHOTQqHHx 

pelKHMax ,neqleKTH H3rOTOBR8HHH pesHCTHBHOro ITOKpHTHH, H9H3Ci&JKHI:le B 
YCROBHHX M8CCOBoro rrpOH3BO,Z{CTBa, Ciy,nyT rrpHBO,nHTh K OTR838M 
,neT9KTOpOB. ,ll.rrH CynJ.8CTB9HHOro ITOBHill9HHH H8,Z{8lKHOCTH ITRBCTHKOBHX 

TpyCiOK rrpe,nROlK8HO YMEtHhillHTh K03®MUli8HT rasoBOrO YCHR9HHH 
,neTeRTopoB sa cqeT rrepexo.na HS caMoracHmerocH cTpHMepHoro B 

HacumeHHU:A: rrporropunoHaRhHH:A: pelKHM paCioru. 
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3. eoopaH rrpoToT:m:r anpoHHoro Ka.nopRMeTpa J.J;EJI~M n ncc.nenoBaHH 
ero xapaKT8pllCTllKll Ha rryqKe CHHXpo~asoTpoHa OWIM. TIOK838HO, '1TO 
rrpn paOoTe neTeKTOpOB B H8CHmeHHOM rrponopunoHa.nbHOM pelKHMe 
sHepreTnqecKoe pasperneHHe Ka.nopRMeTpa He xyme TIO cpaBHeHHro c ere 
pelKHMOM. PaCCMOTpeHH M6TO)Ul Ka™upOBKll a.neKTpOHHHX Tp8KTOB TIO 
cnrtta.naM oT anpoHoB, rrpoxonamnx qepes oTne.nbHHe OalliHH Ka.nopHMeTpa 
Oes BaanMonettcTBHH. rro.nyqemme namme TIO pasBnTnro anepHo 
8.fl8KTpOMarHHTHOro K8CKana B Ka.nopRMeTpe OH™ llCTIO.flb30B8HH rrpn 
HacTponKe rrporpaMM Mone.nnpoBaHHfl. 

4. eoopaH TIO.nHOM8ClliTa6Hlitt MO,Izy.flb anpoHHoro Ka.nopRMeTpa J.J;EJI~M 
B KOH~llrYPaIUIB, TIOBTOpHromett pea.nbHyro. M3Y'18HH ero XapaKTepllCTllKll C 
ncrro.nb30BaHH8M HOBOro, Oo.nee '1YBCTBllT8.flbHOro 
CTaHnapTHHM, BapnaHTa 8.fl8KTpOHllKll. TIOK838HO, 
HacumeHHOM rrponopunoHa.nbHO~ peJKHMe MOmHO 
OTHOill8HHe cnrHa.n - myM. 

no ·cpaBHeHHro co 
'1TO rrpn pa60T8 B 
. rro.nyqnTh BHCOK08 

5. Mcc.nenoBaHa B03MOXlliOCTb ncrro.nbsoBaHHH anpoHHoro 
Ka.nopRM8Tpa n.nfl BHpaOOTKH MIOOHHoro Tpnrrepa. IlponeMOHcTpnpoBaHo, 
'1TO rrpn pa60T8 neTeKTOpOB B rrpen.nomeHHOM pemRMe C ncrro.nb30B8HH0M 
HOBOro BapnaHTa a.neKTpoHRKn MOXlliO no.ny'1HTb 8®,eKTllBHHtt ll HanemHHtt 
MIOOHHHn 38TIYCK YCT8HOBKH. 

6. MayqeH rrpouecc pacTeKaHHH aapana B Mony.ne AR J.J;EJI~M. 
ITOK838HO, '1TO. OH MOmeT cymecTB8HHO MO,nHqMunpOB8Tb OTK.nllK 
Ka.nopRMeTpa. ITpen.nomeHHaH qiopMy.na, onncuBaromaa aToT rrpouecc, MomeT 
6HTb ncrro.nbsoBaHa rrpn HHTeprrpeTarurn HHqJOpMaunn c Ka.nopHMeTpa. 
Tio.nyqeHHHe pesy.nbTaTH yqTeHH B rrpen.nomeHHHX no MonepHnsaunn 
YCT8HOBKll J.J;EJI~M n.nH pa60TH rrpn 60.nee BHCOKHX. 8Heprnn ll CB0THMOCTH 
ycKopnTe.na. 

7. Mcc.nenoBaHa B03MOXlliOCTb ncno.nb30B8HHH pa3™'1HHX rasoBHX 
cMecen B KaqecTBe paOoqnx n.na neTeKTopoB anpoHHoro Ka.nopRMeTpa. 
IlOK838HO, '1TO rrpn pa60T8 rr.naCTllKOBHX TpyOoK B H8CHm8HHOM 
rrponopunoHa.nb~OM pemHMe BH6op T81WX CMecen MomeT OHTb 3H8'1llT0.flbHO 
rnnpe. ITpen.nomeHa Heroproqag rasoBaa cMecb n.na Oesorractton paOoTH B 
60.flbillHX. YCT8HOBK8X. 

a. ITpencTaB.neHH pesy.nbTaTH, no.nyqemme rrpn Mone.nnpoBamrn: 
anpoHHoro Ka.nopHMeTpa J.J;EJI~M C IlOMOmbro II8K8T8 rrporpaMM GHEISHA. 
Mcc.nenoBaHH ~aKTopu, B™Hromne Ha aHepreTnqecKoe paspemeHHe 
Ka.nopRMeTpa, n rrpen.nomeHH MeTonu y.nyqrneHHH naHHott xapaKTepncTnKH 
rrpnOopa. PaCCMOTp8HH M8TOnH BOCCT8HOB.fl8HHH 8Heprnn anpoHOB no 
OTK.nnKaM 8.fl8KTpoMarHHTHOro ll anpoHHoro Ka.nopHMeTpoB. 
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, 9. ,C03,ll8H naKeT nporpaMM ,llJ!fl MO,lleJIHpoBaHRfl pauOThl npettqx)BhIX 
KaMep. Mo,lleJIHpoBinrne. c noM?ll!hIO aTnx nporpaMM nosBOJIHeT neTaJibHO 

ll3Y,'IBTb BJ!HflHlle OC,HOBHbIX ,tlll3WI8CKllX npoueccOB, IIpOHCXO,llHlm'IX B · 
,ll8T8KTOpe, Ha ero xapaKT8pllCTllKll. 

IO. ¾CCJI8,llOBaHbl ,tiaKTOpl:l, BJ!Hfl10!m'I8 Ha ROOp,llHHaTHOe paspellleHRe 
npet:t,tioBHX KaMep. ITp~~8,ll8HO cpaBH8Hli8 . pesyJibTaTOB , ll0TIOJ!b30BaHHH 
pa3JIH'!Hl:lX M8TO,llOB ,· B,occTaHOBJI8Hlifl KOOp,llHHaT. IToKa3aHO, '!TO np~ 
pauoTe C "XOJIO,lllillMll" ra30Bl:lMll CM8CflMll ll llCilOJib30B8Hllll uhlCTpbIX AllII 

' ' ' 

MOlKHO IlOJIY'!llTb KOOp,llHHaTHOe paspemeHRe Ha ypoBHe 50 MKM npn ,llJ!llH8 
npet:t,tia no 30 MM. 

II. MsyqeHJ:l pa3JIH'!Hl:l8 aJiropMTMl:l pa3,ll8Jl8Hlifl cnrHaJIOB OT JJ.BYX 
uJIH3KOJiemamnx-Tp8KOB. IToKa3aHp, '!TO B npet:t,tioBl:lX RaMepax C fl'!e:!tKaMH 
npe,llJiomeHHot:1 KOHitJnrypaunn JJ.BYXTpeKOBOe paspemeHHe COCTaBJifl8T M8H88. 
500 MKM. 

0CHOBHl:l8 pesyJibTaTl:l ,llHCCepTaunn onyuJ!llROBaHl:l B CJ!8.IlYIO!m'IX 

pauoTax: 
I. N.A.Filatova, V .M.Golovatyuk, ••• , A.I.Zinchenko, Nucl. ~nstr. 

and Meth., A261 (1987) 481. 
2. N.A.Filatova, V.M.Golovatyuk, ••• , A.I.Zinchtanko et al., Nucl. 

Instr. and Meth., A272 (1988) 707. 
3. N.A.Filatova, Yu.N.Gotra, •.. , A.I.Zinchenko, Nucl. Instr. and 

Meth., A279 (1989) 518. 
4. IO.H.roTpa, H.M.3llMllH, AJI.Vl.3llH'!8HRO, 8.H.IJ.HraHOB, ITpenpllHT 

0MHVI, nI-89-673 (I989). 
5. A.C.BO,llOilbflHOB, IO.H.roTpa, •••• AJI.Vl.3llH'l8HRO M np., ITpenpllHT 

0MHVI, PI-90-200 (I990). 
6. IO.H.roTpa, H.M.3llMllH, AJI.llI.3llH'l8HRO M np., ITpenpllHT 0MHVI, 

nis-89-85I (I989). 

PyKOTTMCb TTOCTYTTMJia B M3~aT8JlbCKMM OT~8JI 

II MIOHH 1990 ro~a. 
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