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1. 3KcnepuMeHmaAbHQJI ycmaH06Ka 

3KcnepHMeHT BWllOllHeH Ha Me30HHOM KaHane CHHXpo

UHKllOTpOHa Jia6opaTopHH H.IJ.epHhiX npo6neM OH..RH npH KH

HeTH'leCKOH 3HeprHH nHOHOB 276 M3B. HuTeHCHBHOCTh 

ny<IKa paou.11.nach 14' 6I.10"c-l. 
06IUHH BH.U. pacnono)l(eHH.!l .n.eTeKTopoo noKa3aH ua puc. I. 

8 ycTaHOBKY BXO,lJ,.!I.T TpH TeneCKOna: MOHHTOpHhiH Tene

CKOll T , Bhi.U.en.!I.IOIUHH B3aHMO.U.eilcTBH.!l nHOHOB c npoToHaMH 
I ~ 6 )I(H,lJ,KOBO.IJ.OPO.U.HOH MHllleHH, H ,lJ,Ba H,lJ,eHTH'lHhiX OKOBhiX 

TenecKona, T 
2 

H Tl, KOTOphie cny)l(aT .u.n.11. perHcTpauHH 

3neKTpOHOB H ll03HTpOHOB, HCllyiUeHHhiX B peaKUHH o6paT

HOrO 3neKTpopO)I(,lJ,eHH.!l llHOHOB l03fii 

77 p c
1

tc -t TT, 111 

onpe.n.eneHH.!l HX 3HeprHH H yrnoo BhineTa. TenecKon T 1 
cocToHT _H3 ~'leT'lHKOB coona.u.euHu IC 1 , L 2 I H aHTHcoona

.u.euHu I L, , C 1 I. Ka)I(.IJ.hiH 6oKooou TenecKon pacnono)l(eH 

llO,lJ, yrnoM 70° OTHOCHTellhHO HanpaoneHH.!l ny'lKa llHOHOB 

H COCTaBneH H3 CUHHTHllll.!I.UHOJIHO"'ro C'leT'lHKa C:;(C 0 ),BO,lJ,.!l

HOrO 'lepeHKOBCKOrO C'leT'lHKa C l (s: 2),"' qepeHKOBCKOrO ClleKT

poMeTpa nonuoro • nornoiUeHH.!l C 1(C 4 ) H lliHPOK03a3opuoii 

HCKpooou KaMephi HK1 IHK 2 I c onTH'leCKHM CbeMoM HH

ciJopMaUHH. Iionee no.u.po6uo 3KcnepHMeHTanhHa.!l ycTaHOBKa 

OllHCaHa B pa6oye/l / a xapaKTepHCTHKH ,lJ,eTeKTOpOB llpHBe

,lJ,eHhl o pa6oTe/ 21. XH.U.Kooo.n.opo.n.Ha.!l MHllleHh HMena .U.Ha

MeTp 120 MM H 3cPcPeKTHBH}'IO ,lJ,llHHY 369 MM. KonH'leCTBO 

oo.u.opo.u.a no ny<IKY 6wno paouo 2,61 z/cM 2 • 
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Puc. 1. CxeMa :JKcnepuMeHmaAbHoii 
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11MnynbChl OT ,IJ;CTCKTOpOB no,IJ;aBanHCh Ha 6nOKH Hauo

CCKYH.IJ;HOH 3nCKTpOHHKH, pa3pa60TBHHbiC B OT,IJ;ene HOBbiX 

HayqHbiX pa3pa60TOK lla6opaTOpHH H.IJ;epHbiX npo6neM/1/ . 

nopor perHcTpau;uu 3neKTpouos, ucnyll(eHHhiX B peaKu;HH 

/1/, cocTaBnHn 30 M:JB. KoppenupoBaHHLie so speMCHH 

C06biTHH Bhi,IJ;enHnHCb CXeMaMH COBIIa,IJ;eHHH. YnpaBnHIOll(He 

HMIIynhCbl Bhlpa6aTbiBanHCb B TOM cnyqae, KOr,JJ;a HMenHCh 

COBIIa,JJ;CHHH CHrHanOB C Tpex TeneCKOIIOB H CYMMapHOC 

3HeprOBhi,JJ;enenue B CIICKTPOMCTpax npeBbiiiiano 170 M:JB. 
AMnnury,JJ;Ho- speMeuuan uu<lJopMau;HH c ,IJ;eTeKTopos no

cTynana Ha CHCTeMy MHoroMepuoro auanu3a/ l<i, pa6oTaiO

ll(yro ua nuuuu c 3BM "MuucK- 22". npu perucTpau;uu KB)I(

,JJ;OrO C06hiTHH H3MepHnHCb aMIInHTY.IJ;hl CHrHanOB CO CIICKT

poMeTpOB H 60KOBbiX Cl(HHTHnnHl(HOHHhiX cqeTqHKOB, a TaK)I(e 

BpeMeHHhie HHTepsanbi Me)I(,IJ;y CHrHanaMH MOHHTOpHoro 

cqeTqHKa C ') H ,IJ;eTeKTOpOB 60KOBhiX TeneCKOnOB /IIIeCTh 

BpeMCHHhiX -HHTCpBanoB/. )l,Ba KaHana HCnOnh30BanHCh ,IJ;nH 

perHCTpal(HH BpCMCHH pa3BHTHH pa3pH,Il;OB B HCKpOBbiX KaMe

pax. BcH HH<lJopMal(HH qepe3 6y4Jepuoe HaKonHTenLuoe ycT

poiicTso / aMnnHTY.IJ;HLiii auanH3a Top AM- 4096/ nepe,IJ;aBa

nacb Ha 3BM "MHHCK- 22", r,IJ;e 3anHChiBanaCh Ha MarHHT

HYIO neHTY H o6pa6aTLIBanaCb no nporpaMMe KOHTpOnhHOH 

o6pa6oTKH cTaTHCTHqecKoro MaTepuana. B 6y4Jepuoe ua

KonuTenhuoe ycTpoucTBo nepe,IJ;asanacb TaK)I(e uu<lJopMa-

4 

l(HH C nepecqeTHhiX ycTpOHCTB, BblnOJIHCHHbiX B CTaH,IJ;apTe 

KAMAK.. no OKouqaHHH pa60Tbl nporpaMMbl B 6y4Jepuoe 

HaKOnHTCnhHOC ycTpOHCTBO nepe,IJ;aBanHCb O,IJ;HOMCpHbiC pac

npe,IJ;eneHHH perHCTpHpyeMhiX napaMeTpOB H cpe.IJ;HHC 3Haqe

HHH H ,IJ;HCnepCHH 3THX pacnpe,IJ;eneHHH. no CpC.IJ;HHM 3Haqe

HHHM KOHTpOnHpOBanacb CTa6HnhHOCTb pa60Tbl ,IJ;CTCKTOpOB 

H CneKTpOMCTpHqecKHX TpaKTOB. 

11cKpOBhiC KaMepbi/B'l11K/ C pa3MepaMH 45,0x38,0 CM 2 

H 3a30pOM 5 CM npHMCHHnHCb .IJ;nH perHCTpal(HH H OT6opa 

C06b1THH, B KOTOpbiX o6pa3yiOTCH ,IJ;BC 3apH)I(CHHbiC qaCTHl(bl. 

KaMepbl pa6oTanu a TpeKoBoM pe)I(HMe H HMenu 34J<lleKTHB

uocTL, 6nH3KYIO K 100~ B o6nacTH yrnos 07 35°. K KaMepaM 

6Lina nO,IJ;KnJOqeua 3nCKTpOHHKa, n03BOnHIOil(aH perHCTpH

poBaTb BpCMH <lJopMHpOBaHHH HCKpOBOrO Kauana/9 /. 3Ta 

HH<lJOpMal(HH HCnOnb30BanaCb ,IJ;nH KOHTpOnH 34l4JCKTHBHOCTH 

KaMep, CTCnCHH qHCTOThl ra3a B KaMepax, a TaK)I(C .IJ;nH 

npe,IJ;BapHTenLuoro oT6opa co6LITHii. 

2. IlpeoeapumeAbHbtii om6op co6btmuii 

B pe3ynLTaTe H3Mepeuuu ua cuuxp~u;HKnoTpoue lla6o

pa TOpHH H,Il;CpHbiX npo6neM 011.JII1. B TeqeHHC Tpex 3KCnO-

3Hl(HH, .IJ;nHBIIIHXCH B CYMMC OKOnO 350 'IQC06, 6LinO OTCHH

TO 320 ThiCHq <lJoTorpa<lJHH. AMIInHTY.IJ;HO-BpCMCHHBH HH

<lJopMal(HH, COOTBCTCTBYJOil(aH 3THM C06hiTHHM, 6bina 3anu

CaHa Ha MarHHTHhiC neHThl 3BM "MHHCK- 22". 

B Ka)I(,IJ;OH H3 3KCn03Hl(HH CHCTCMaTHqCCKH npOBO,IJ;H

nHCh Kanu6poBKH annapaTyphi nyTeM perucTpau;uu co6LITHii 

ynpyroro pacCCHHHH nHOHOB Ha BO.IJ;OpO.IJ;C. KpOMC 3TOrO, 

annapaTypa Kanu6posanacL no cseTOBhiM .IJ;aTqHKaM, ycTa

uosneHHhiM Ha Cl(HHTHnnHl(HOHHhiX H qepeHKOBCKHX cqeT

quKaX H Ha qepeHKOBCKHX cneKTpOMCTpax nonuoro norno

ll(CHHH. B KOHI(C Ka)I(,IJ;OH 3KCn03Hl(HH BbiiiOnHHnHCb H3Mepe

HHH 3<lJ4JeKTHBHOCTH HCKpOBbiX KaMep, a TaK)I(C Kanu6pOBKH 

qepeHKOBCKHX cneK~pOMeTpOB nonHOrO nornOil(CHHH Ha 

3nCKTpOHHOM nyqKe. 

npu auanu3e pe3ynLTaToB Kanu6posoqHLIX H3Mepeuuu 

onpe,JJ;enHnHCh CpC.IJ;HHC 3HaqeHHH t cp H ,IJ;HCnepCHH a 2 Bpe

MCHHhiX napaMCTpOB, a TaK)I(e ,IJ;peu<lJ cpe.IJ;HHX 3HaqeHHH 3a 

speMH ua6opa cTaTHCTHqecKoro MaTepuana. nonyqeuuble 
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U.HdJpbl HCnOJib 30BaJIHCb ~JIH 3a~aHHH rpaHHIJ. CBepxy: tcp + 3a , 
H CHH3 y: t, - 3u, B npe~eJiaX KOTOpbiX npOBO~HJICH ~aJib
HenrnHii oT6~p co6biTHii. B Tex cnyqaJix,•Kor~a Ha6mo~ancH 
~peudJ cpe~HHX 3Ha'IeHHH, npOH3BO~HJIOCb paClliHpeHHe rpa
HHU. OT6opa. 

~JIH no~aBJieHHH HH3K03HepreTH'IeCKOrO dJoHa BBO~H

JIOCb o6pe3aHHe no 3HeprHH perHCTpHpyeMbiX 3JieKTpOHOB: 
1·~ 1 , 1·: 2 > 50 M3B, a TaK)I(e no cyMMapHoMy 3Heproa~e-
neHHIO: r, + J.: 2> 170 M3B. 

Bae~eHHe Bbipa6oTaHHhiX TaKHM o6pa3oM KPHTepHeB 
npOH3BO~HJIOCb Ha 3BM "MHHCK- 22". IlpH 3TOM Ka)l(~biH 

H3 KpHTepHeB OT6paCbiBaJI CJie~y10111.ee KOJIH'IeCTBO C06biTHH: 
1/ I•: 1, I•: 2 > 50 M3B, t•: 1 -t 1•:2 >170 M3B - 31t1o; 2/ apeMH 
11K - 19o/o; 3/ BpeMH CU.HHTHJIJIHU.HOHHbiX C'IeT'IHKOB - 16o/o; 
4/ BpeMH COeKTpOMeTpOB - 0,3o/o; 5/ BpeMH qepeHKOBCKHX 
C'leT'IHKOB - 0,3o/o. 

HoMepa co6biTHH, ocTaBrnHxcH nocne oT6opa no aae~eH
HbiM KpHTepHHM,De'laTaJIHCb Ha 6JiaHKaX. DJiaHKH nepe~aBa
JIHCb BMeCTe C KHHOOJieHKOH Ha npOCMOTp. TaKOH npou.ecc 
o6pa60TKH 6y~eT B ~aJibHeHllleM Ha3biBaTbCH "OCHOBHbiM". 
Ilpou.e C C "KOHTpOJibHOH" o6pa60TKH, OT JIH'IaiOlli.HHCH BBe~e
HHeM Ha 3BM "MHHCK-22" KpHTepHH no CYMMapHOMy 
3HeproBbi~eneHHIO 3JieKTpOHOB B cneKTpoMeTpax F 1 + 1•: 2> 
> 250 M3B, npoao~HJICH napanneJibHO c "ocHOBHbiM" npo
u.eccoM. TaKoii: oT6op yMeHLrnaeT KOJIH'IeCTBO npocMaTpH
aaeMbiX co6biTHii: eme a 2,5-3 pa3a, npaKTH'IeCKH He no
~aBJIHH cnyqaH Hccne~yeMoH: peaKU.HH. CpaBHHBaH co6biTHH, 

nony'leHHbie B pe3yJILTaTe 3THX ~ayx npou.eccoa o6pa6oTKH, 
MO)I(HO ODpe~eJIHTb 3<Pcl>eKTHBHOCTb DpOCMOTpa H BbiJIBHTb 
rpy6bie OlliH6KH H3MepeHHH, ~onyiiJ.eHHbie Ha CKaHHPYJOlli.HX 
npH6opax. 

3. 06pa6omKa fPUAbM060U UHfPOpMa~UU 

. 06pa60TKa C06biTHH npOH3BO~HJiaCb Ha CKaHHPYJOlll.eM 
aaToMaTe Ha 3JieKTPOHHo-nyqeaoii: Tpy6Ke A3JIT-1/IO/ H 
Ha nonyaBTOMaTH'IeCKHX H3MepHTeJibHhlX YCTpOHCTBaX 
IIYOC- sol II ~TO'IHOCTb o6pa60TKH, KOTOPYIQ o6ecneqHBaiOT 
3TH npH60phl, npaKTH'IeCKH O~HHaKOBa7l 2/ H COCTaBJIHeT 
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B Ka)I(~OH npoeKU.HH B MaClliTa6e HCKpOBOH KaMepbi 1° no 
yrny BXO~a H 0,9 MM no KOOp~HHaTe TO'IKH BXO~a 'laCTHIJ.hl. 

BHa'Iane oTo6paHHa.ll dlHJibMOBaH HHdJopMaU.HH npoxo~H
na o6pa6oTKY Ha aaToMaTe A3JIT -1. 3dJdJeKTHBHOCTb pa6o
Tbi aBTOMaTa B cpe~HeM paBHHJiaCb 80t?o /Ha 3Tane H3Me
peHHJI - 85o/o, Ha 3Tane ono3HaBaHHH - 94o/o/. OcTaBrnHecH 
20o/o C06b1THH, xapaKTepH3YIOIIJ.HeCJI, KaK npaBHJIO, HH3KOH 
KOHTpaCTHOCTbiO H306pa)l(eHHH O~HOrO H3 TpeKOB, OTDpaB
JIHJIHCb ~JIH nOBTOpHbiX H3MepeHHH Ha nonyaBTOMaTbl 

• llYOC-50. 
CKopocTb o6pa6oTKH Ha aaToMa Te A3JIT- 1 H Ha nony

aBTOMaTe IIYOC-50 cocTaBJIHna cooTBeTCTBeHHO 1000 
H 200 CHHMKOB B He~eJIJO. IJOJIHOe 'IHCJIO CHHMKOB, npo
CKaHHpOBaHHbiX npH o6pa60TKe paCCMa TpHBaeMOH 'laCTH 
CTaTHCTH'IeCKOrO MaTepHaJia, paBHO -60 TbiC. 

4. TeOMempU'leCKQJI peKOHCmpyK~UJI C06blmUU 

llapaMeTpbl TpeKOB, H3MepeHHbie Ha CKaHHPYJOlli.HX ycT
pOHCTBaX A3JIT -1 H IIYOC- 50, nocTynanH Ha MarHHTHYJO 
JieHTY 3BM 63CM -4. reoMeTpH'IeCKaH peKOHCTPYKIJ.HJI 
C06biTHH npOBO~HJiaCb C DOMOIIJ.biO nporpaMMbi, B OCHOBe 
KOTopoH: Jie)l(aT nporpaMMhi, coJ~aHHhie a JIB3 OIUJ.I1/l :lf. 
B xo~e peKOHCTPYKU.HH BBO~HJIHCb KPHTepHH Ha nona~aHHe 
qaCTHU. B MHllleHb H ~eTeKTOpbi, Ha KOOp~HHaTy Bbi'IHCJieH
HOH TO'IKH B3aHMo~eH:cTBHJI, ua yron ¢ pa3JieTa qaCTHU. 

/¢< 175°/. 
IlporpaMMHhlM nyTeM npoH3BO~Hnacb caepKa napaMeT

poa, OOJiy'leHHbiX B XO~e reoMeTpH'IeCKOH peKOHCTPYKIJ.HH 
co6hnHH: "o6bi'IHoro" H "KOHTPOJibHoro" npou.eccoa o6-
pa6oTKH/lV. Te co6hlTHJI, ~JIH KOTOphlx pa3JIH'IHJI a cae
p.ReMbiX napaMeTpax npeBbilllaJIH TpH CTaH~apTHbiX OTKJIO

HeHHJI, OTDpaBJIJIJIHCb Ha ~ODOJIHHTeJibHbiH npOCMOTp, a 3aTeM 
H3MepHJIHCh Ha no..nyaaToMaTax IIYOC-50. Pe3yJibTaTbi 
3TOrO TpeTbero H3MepeHHH 003BOJIHJIH 06Hapy)I(HTb, B KaKOM 
H3 nepBbiX .D.BYX ~onymeua rpy6a.11 ornH6Ka. 

llocne 3aBeprneHHJI reoMeTpH'IeCKOH peKOHCTPYKIJ.HH Ha 
MarHHTHYIO JieHTY 63CM- 4, CO~ep)l(aiiJ.YIO reoMeTpH'IeCKYJO 
HndJopMaU.HIO o co6b1THJIX Hccne~yeMoro npou.ecca, 3anH
CbiBanacb aMnJIHTY~HO- BpeMeHHaJI HHdJopMaU.HH. ~JIJI 3TOrO 
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OCyll\eCTBJIJIJiaCh nepe,!l,al.Ja ,!l,aHHbiX C 3BM "MHHCK- 22" Ha 

3BM 1i3CM -4. CoBoKynHOCTh 3THX ,!l,a!IHhix no3BOJIHna 

nporpaMMHbiM nyTeM npoBeCTH Ha 3BM 1i3CM -4 KOppeK

I.J,HIO aMDJIHTY,!l,HO-BpeMeHHbiX napaMeTpOB COfibiTHif. llpo

rpaMMa KOppeKI.J,HH BHOCHJia HCDpaBJieHHJI B aMDJIHTYJJ.Hhle 

DapaMeTpbi B COOTBeTCTBHH CO 3Hal.JeHHJIMH yrJia H KOOp

,!l,HHaTaMH TO'IKH BXO)J.a l.JaCTHI.J,hl B CI.J,HHTHJIJIJII.I,HOHHbiH C'leT

l.JHK, a Ta10Ke ucnpaBneHHJI BO BpeMeHHhie napaMeTphl, 

Y'IHThiBaromue: a/ TpaeKTopuro JJ.BIDKeHHJI qacTHI.J,hi Me:>K,!J,Y 

MOHHTOpHhiM Cl.JeTl.JHKOM H Cl.JeTl.JHKOM fiOKOBOrO TeJieCKO

na, 6/ KOOp,!l,HHaThl TO'IKH DODa,!l,aHHJI B CI.J,HHTHJIJIJII.I,HOHHhiH 

Cl.JeTl.JHK H B/ aMDJIHTy,!l,y CHrHaJia 3TOrO Cl.JeTl.JHKa. llpH 

BhlllOJIHeHHH KOppeKI.J,HH BpeMeHHhiX napaMeTpOB, perHCT

pupyeMbiX qepeHKOBCKHM CDeKTpOMeTpOM DOJIHOrO DOrJio

II.J,eHHJI, y'IHThiBanucL TpaeKTopuH JJ.BH:>KeHHJI qacTHI.J,hi u 

aMIIJIHTy,!l,a curHana cneKTpoMeTpa. B pe3yJibTaTe npoBe

)J.eHHJI KOppeKU.HH IIIHpHHa BpeMeHHhiX pacnpe,!J,eJieHHH CU.HH

THJIJIJIU.HOHHhiX C'leT'IHKOB yMeHhlliHJiaCh Ha 20- 25o/o H OKa-

3aJiaCh paBHOH -" 2,4 HC /14/. 

5. IIooae/leHue ¢io11a ynpyzo pacceJIHHblX nuoHoe 

Pacnpe,!l,eneHue 7,6 ThiCJI'-1 cofihiTHH no KBa,!J,pa TY He

)J.OCTaiOII.J,eH MaCChi 1\1 ~ DOKa3aHO Ha puc. 2. 3)J.eCh npHBe

)J.eHhl Te COfihiTHJI, KOTOphle Y,!J,OBJieTBOpJIIOT KaK npe)J.Bapu

TeJihHhiM KpHTepHJIM OTfiopa, DpOBO)J.HBlllerocJI Ha 3BM 

"MuHcK- 22", TaK H reoMeTpuqecKHM KpHTepHHM. CTpenKo:H 

Ha puc. 2 DOKa3aHO 3Hal.JeHHe KBa,!l,paTa MaCChi HeHTpOHa. 

KuHeMaTH'IeCKHH aHaJIH3 o6Hapy:>KHJI, 'ITO npuMepHo nono

BHHa COfihiTHH, xapaKTepH3YIOII.I,HXCJI fiOJihlliHMH /npeBhllllalO

II.I,HMH Macey HeHTpOHa/ 3Hal.JeHHJIMH KBa)J.paTa He,!l,OCTalOII.I,eH 

MaCChi, JIBJIHeTCJI cnyqaJIMH npouecca ynpyroro pacceHHHJI 

DHOHOB: TT p -• ,-p. CofihiTHJI 3Toro npou.ecca c Mano:H 

BepOJITHOCThlO MOryT perHCTpHpOBaThCJI ycTaHOBKOH He-

CMOTpJI Ha TO, 'ITO 3HeprHJI DpOTOHa OT,!l,al.JH He,!l,OCTa TOl.JHa 

JJ.JIH npoxo:>K)J.eHHJI HM 6oKoBoro TenecKona. PerHcTpai.J.HH 

DpOHCXO)J.HT DpH HaJIHl.JHH CJiyl.JaHHbiX CHrHaJIOB B qepeH

KOBCKOM Cl.JeTl.JHKe H CDeKTpOMeTpe DOJIHOrO DOrJIOII.I,eHHH 

TOrO TeJieCKODa, B KOTOpbiH DODaJI DpOTOH OT,!l,al.JH. 
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Puc. 2. PacnpeOe/leHue co6bl111Uii no l\1 x• npoweowux o6-
pa6omKy no npozpaMMe zeoMemput~ecKoii peKoHcmpyl..-llUU. 

ilpH DpOBe)J,eHHH KHHeMaTHl.JeCKOrO aHaJIH3a HCDOJih30-

BaJICJI TOT <lJaKT, 'ITO npH 3a,!l,aHHOH 3HeprHH HaJieTalOII.I,ero 

DHOHa yrJihl BhiJieTa pacceJIHHOrO DHOHa H DpOTOHa OT,!l,a'IH 

O)J.H03Hal.JHO CBJI3aHhl )J.pyr C )J.pyrOM. B COOTBeTCTBHH C 

3THM )J.JIJI Ka:>K,!l,OrO COfihiTHH ,!l,eJiaJIOCh npe,!l,DOJIO:>KeHHe 0 

TOM, 'ITO O,!l,HH H3 TpeKOB yKa3hiBaeT HanpaBJieHHe pacce

JIHHOrO DHOHa, H onpe,!l,eJIJIJICJI npOCTpanCTBeHHhiH yrOJI 

Me:>K,!J,Y Bhll.JHCJieHHhiM HanpaBJieHHeM npOTOHa OT)J.al.JH H 

HanpaBJieHHeM BToporo TpeKa. llocKOJihKY annapa Typa He 

D03BOJIHeT ycTaHOBHTh, B KaKOH H3 TeJieCKODOB pacceHBa

eTCJI DHOH, TO npol.l,e,!l,ypa DOBTOpJIJiaCh B npe,!l,DOJIO:>KeHHH, 

'ITO BTOpOH H3 TpeKOB COOTBeTCTByeT DHOHy. MHHHMaJihHhiH 

H3 3THX JJ.BYX yrJIOB DpHHHMaJICJI B Kal.JeCTBe "yrna Heynpy

rOCTH" 118. Pacnpe,!l,enenHe cofihiTHH npouecca ynpyroro 
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Puc. 3. PacnpeoeAenue co6b:muii 
no yzAy "neynpyzocmu" !'>.fJ, 

zo 40 6(} 

"~on Hevnpv2ocmu , 2pad. 

pacceHHHH no yrny \0 npu nanuquu owu6oK HJMepeHHH 
.D.OIDKHO onucbiBaTbCH ci>YHKIJ,ueif PeneH. 3awrpuxooannaH 
rucrorpaMMa na puc. 3 npe.u.craonHeT pacnpe.u.enenue no 
yrny \0 co6biTHH ynpyroro pacceHHHH, oro6paHHbiX npu 
Kanu6poooqnwx HJMepenuHx na ynpyro pacceHHHhlx nuo
uax. Ha 3TOM :>Ke pucynKe npuoe.u.euo pacnpe.u.enenue 7,6 Tbi
cHq C06biTHH no yr JIY \(). QqeBH)l.HO, qro nHK B o6naCTH 
Manwx Jnaqeuuif "yrna ueynpyrocru" o6ycnooneu co6w
THHMH ynpyroro pacceHHHH. ~nH no.u.aoneuuH 3Toro cl>oua 
.u.anhHeifwuif ananuJ npooo.u.uncH nHWb no roif qacru co6w
THH, KOTopaH HMeer yron \0-, 9°. TaKue co6biTHH 6y.u.yr 
uaJhiBaTbCH "Kan.u.u.u.araMu". Pacnpe.u.eneuue "Kan.u.H.D.a-

L 
roo" no Koa.u.pary ue.u.ocraJOill,eH MaCChi \1, nocne ooe.u.e-
HHH KpHTepHH Ha aMnBHTY.D.Y CHrHana Cll,HHTHBBHIJ,HOHHOrO 
cqerquKa C :,(C 6 ) A< 2,6\_ 1~noKaJauo na puc. 4. ~Be rpynnhi 

* A11,s. - nau6onee oepoHTHaH aMnnury.u.a HOHHJaiJ,uon
HbiX noTepb penHTHBHCTCKOrO 3BeKTpOHa B CIJ,HHTHBBH
ll,HOHHOM cqeTqHKe 6oKoooro renecKona. Boe.u.euue KpHTe
pHH A<2,6 A11 ,8, or6pacbiBaeT ue 6onee lo/o co6wTHH 
peaKIJ,HH /1/. 
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Puc. 4. PacnpeoeAen~e "Kanouoamo6" no K6aopamy ne
oocmaKJUieii Maccbl ~~-. tJ>on om nycmou Muwenu noKa3aH 

- X -3QW11lpUX06UHHOU ZUC1110ZpaMMOU. 

co6biTHH, npuoe.u.enHbie ua 3TOM pucynKe, nonyqeHhi npu 
HeCKOBbKO OT nuqaJOill,HXCH ycnOBHHX 3KCllepuMeHTa. 

6. Bbl'lUmanue ifjona 

l13MepeHHH Ha nyCTOH MHWeHH npOBO)l.HBHCb )l.BH Ka:>K)l.OH 
HJ .u.oyx paccMaTpuoaeMbiX rpynn co6biTHH. Benuquua no
ToKa nuonoo J, npowe.u.wero qepe3 MHWeHb npu 3THX uJ
MepenuHx, a TaK:>Ke qucno JaperHCTpHpOBaHHbiX C06hlTHB 
npuoe.u.enbi B ma6A. 1. 
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Ta6AUI.Ia 1 

llOTOK llHOHOB j /MOHHTOp/ 
0THOIIIeHHe llOTOKOB .THan./ Jf1J'CT. 
qepe3 HanonHeHH}'lO BO.D.OPO.IJ.OM 
H llYCTYIO MHIIIeHh 
qucno co6hiTHH N 

I 

1,62.1010 

12,0 
19 

II 

2,62.10 10 

4,43 
31 

3.n.ech N - "Kau.n.u.n.aThi" B co6hiTHH peaKUHH /1/. 
3aiiiTpHXOBaHHaH rHCTOrpaMMa Ha pUC. 4 COOTBeTCTByeT 
C06hiTHHM, reuepupoBaHHhiM Ha llYCTOH MHIIIeHH. 

Auanu3 co6hiTHH, npuae.n.eHHbiX ua puc. 4, noKa3an, 
qTO OHH HMeiOT BpeMeHHhie pacnpe.n.eneHHH HMllynhCOB B 
.n.eTeKTopax, coana.n.aiOIUHe c Kanu6poaoqHbJMH. BMecTe 
c TeM co6hiTHH, pacnono:>KeHHhie ua puc. 4 cnpaBa oT 
HeHTpOHHOrO llHKa, xapaKTepH3YIOTCH 6onhiiiHMH aMnnHTy
)J.aMH HMnynhCOB B 60KOBbiX CUHHTHnnHUHOHHhiX cqeTqHKaX, 
qTo COOTBeTCTByeT O)J.HOBpeMeHHOMY npOXO:>K)J.eHHIO 6onee 
qeM O)J.HOH qaCTHIJ;hl C MHHHManhHOH HOHH3aUHeH. 0Ka3a
nOCh, qTo 3TOT ~OH 3~~eKTHBHO llO)J.aBnHeTCH BBe)J.eHHeM 
orpauuqeHHH ua 3~eKTHBHYIO Macey c" e + c- - napbl: c·J < 
<220 M3B, Ha Benuquuy HOHH3aUHOHHhiX noTeph \ B CUHH
THnnHUHOHHhiX cqeTqHKaX 60KOBhiX TeneCKOllOB: :\ < 2, 2 ·\.Bt 
H ua aenuquny ue.n.ocTaiOIUeil MaCChi ~I~: \i;. '• 1,0 F3B 2. 

Pacnpe.u.eneuue "Kau.n.u.n.aToB" nocne BhJquTaHHH ~oua oT 
nyCTOH MHIIIeHH H nocne BBe)J.eHHH KpHTepueB we 220 M3B, 
A< 2, 2 AH. fl, .n.aHo ua puc. 5. 

Mo.u.enupoaauue noKa3ano, qTo H3 Tpex B03MO:>KHhiX 
~oHOBblx npoueccoa: 

TT -t-p->TT 0 -t-TT 0 -t-n, /2/ 

TT + p .... TT
0 

-1- ll , /3/ 

TT + p -> rr 0 + n + y' /4/ 
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OCHOBHOH' BKna.n., o6yCJIOBJieHHhiH raMMa- KBaHTaMH, KO
TOphie KOHBepTHpyiOT B MHIIIeHH/l.'i/, )J.aeT peaKUHH /2/. 

)l;nH onpe.u.eneHH.R qucna co6biTHH 3tWleKTa /npouecc 
03ll/ H ~oua /peaKUHH /2/ I pacnpe.u.eneHH.R "KaH.n.H.IJ.aTOB" 
no Kaa.n.paTy ue.u.ocTaiOIUeil Macchi M;, nonyqeHHble nocne Bhi
quTaHHH ~OHa OT llYCTOH MHIIIeHH, H BBe)J.eHHH KpHTepHH 
\ < 2,6 '\.B. , no.n.roHHnHCh cyMMOH .u.ayx pacnpe.n.eneuuil no 
~1 2,, nonyqeHHhiX npu Mo.n.enupoaaHHH npouecca 03ll H npo
uecca /2/. llonuoe qucno co6hiTHH B auanH3HpyeMhiX pac
npe.u.eneHHHX MO:>KeT 6b1Th npe)J.CTaBneHO B BH)J.e 

2 
F(~l,._)=uf.ltP + tlfcpoH • /5/ 

r .n.e f 3¢ - ~YHKUHH pacnpe.n.eneHHH Mo.n.enupoaaHHhiX co-
6hiTHH peaKUHH 03ll; f cpOII - ~YHKUHH pacnpe.n.eneHHH MO
.n.enupoBaHHhiX C06hiTHH peaKUHH /2/. 

2 

~ Mn 
2 

~ Mn 

100 100 

':::1 
:::t 
~ 
(; 

1(5 
C) 
(J 

C) 50 50 
t::: 
(J 

5 

Q6 08 t2 t4 06 08 f2 fl, 

Kf>ai}pam 
- 2 82 HetJocmaHJW.BLL l'faCCol f1x , r:; 

Puc. 5. PacnpeoeAeuue co6blmuu, noAytteuuoe noc/le 8blttu
maHUR ,Poua om nycmou Muweuu, a maKJKe nocAe eeeoeHUR 
Kpumepuee w > 220 M3B u A < 2,2 AH.B. · 
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Puc. 6. PacnpeoeAeHUJI co6bl111Uil npot~ecca 77-p __, e +e-n no 
KUHeMQIIIU'leCKUM nepeMeHHblM. 

3HaqeHHB napaMeTpOB a H {-3 onpe,D.enBnHCb H3 ycnOBHB 
MHHHMyMa aenHqHHbl X 2 , BbJqHCilBIO~eHCB npH cpaBHeHHH 
JKcnepHMeHTanbHhiX H Mo.n.enupoaaHHhiX pacnpe.n.eneHHii. 
llpu npoae.n.eHHH no.n.roHKH pacnpe.n.eneHHH, nonyqeHHhiX 
C nOMO~blO H3MeHeHHB B lliHpOKHX npe.n.enax KpHTepHeB 
no cu H A, oKaJanocb: 1/ ci>YHKUHB F (\1;) xopolllo onucbiaaeT 
JKcnepuMeHTanhHble .n.aHHhle; 2/ ou;eHKa qucna co6hiTHH 
npaKTHqecKH He 3aBHCHT OT aenHqHHbl BBO,D.HMbiX KpHTepHeB. 
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qHCilO "COfihiTHH Jcl>cl>eKTa, nonyqeHHOe npH BBe,D.eHHH KpH
TepHeB A< 2,2 A H w < ~0 M3B npuae.n.eHo a ma6A. 2. 

H.B. 
BenuquHa cl>oHa oT peaK.QHH /2/, BbJquTaeMoro npu JTHX 
ycnOBHBX, COCTaBnBeT 24o/o OT Ofi~ero qucna aHanH3HpyeMbiX 
co6hiTHH, a aenuquHa cl>oHa oT nycToii MHllleHH - 10o/o. llpu
Mecb cl>oHa, o6ycnoaneHHoro ynpyrHM pacceBHHeM nHOHOB 
cpe,D.H Bbi,D.eneHHbiX C06hiTHH, COCTaBnBeT 0,3o/o. 

Bae.n.eHHe orpaHuqeHHB Ha aenuquHy He.n.ocTaro~eii Mac
Chi /M 2 < 1,0 F3B 2/ yMeHhlllaeT aenuquHy BhiqHTaeMoro 

X 

cl>oHa OT peaK.QHH /2/ ,D.O 11o/o, a cl>oHa OT nyCTOH MHllleHH -
.n.o 9o/o. 

llapaMeTpbl JKCnepHMeHTanbHbiX C06hiTHH ci>HTHpoaanHCh 
B COOTBeTCTBHH C pa3pellleHHeM JKCnepHMeHTanhHOH yc
TaHOBKH no yrnaM H JHeprHBM.Tpe6oaanoch,qTo6hJ He.n.o
cTaiO~aB Macca .n.nB co6biTHH peaKUHH 03ll paBHBnach 
Macce HeHTpOHa. llpoue.n.ypa MHHHMH3a.QHH, BhlllOilHHIO~aBCB 
Ha 3BM li3CM-6, onucaHa a pa6oTe /I 01. Pacnpe.n.eneHHB 
cofihiTHH no Kaa.n.paTy nepe.n.aHHoro 4- HMnynhca k:! , yrny 
Me)I(,D.y HMnynbCaMH cl>oTOHa H nHOHa () )' B 77-p C.I..{.M., 
no yrny Me)l(.n.y nnocKOCThiO peaKUHH o6paTHoro cl>oTopo)l(
.n.eHHB H nnocKOCThiO pacna.n.a cl>oToHa 0 H no yrny Me)l(.n.y 

I -
HMnynhCaMH HeHTpOHa H JneKTpOHa () B c P C.U.M. npH-
Be,D.eHhl Ha puc. 6. YrnoBhie pacnpe.n.eneHHB cofihiTHH peaK
UHH /1/ fiy,D.yT HCnOilh30BaHbl B ,D.anbHeHllleM ,D.ilB onpe.n.e
neHHB cl>opMcl>aKTOpOB nHOHa H HYKilOHa. 

7. OnpeoeAeHue cetJeHuJI 

Bbipa)l(eHHe .n.nB onpe.n.eneHHB ceqeHHB peaK.QHH /1/ 
MO)I(eT 6hiTh JanucaHo a cne.n.yro~eM au.n.e: 

\a ~ 
1\Jo 

N 

' 

f 0 f -. t·. 0 • neT oop 

r.n.e '-'o - qucno cofih"'THH, 3aperucTpHpoaaHHhiX annapaTypoii 
C Jcl>cl>eKTHBHOCThlO f L\CT , H Bhi,D.eneHHOe B npou;ecce o6-
pa60TKH, Jcl>cl>eKTHBHOCTh KOTopoii <o6p ; Nt - qucno npoTo
HOB B MHllleHH; J O - BenHqHHa nOTOKa nHOHOB, npollle,D.lllero 
qepe 3 )I(H,D.KOBO,D.OpO,D.HYJO MHllleHh. 3HaqeHHB JTHX aenuqHH 
npuae.n.eHhi a ma6A. 2. 
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Ta6Auija 2 

I II 

qucno co6LITHH No 515±32 277±21 

IlOTOK llHOHOB 
.J /MOHHTOp/ 1.94.10 

II 1,16.10
11 

IlOTOK llHOHOB ]
0 

qepe3 
MHIIIeHb /1,354±0,052/.10

11 /0, 72±0,028/.1011 

Kon-Bo npoTOHOB 
B MHIIIeHH 

24 ~ 
1,573.10 npomoH/CM -

3Ha'leHHH 3cWJeKTHBHOCTeH )J.eTeKTOpOB H o6pa60TKH )J.llH 
JJ.BYX rprnn co6biTHii npuBeJJ.eHbi B ma611. 3. 

Ta6Auija 3 

3~~eKTHBHOCTb )J.eTeKTOpOB, 

t )~8'f 

3~~eKTHBHOCTb o6pa60TKH 
~HllbMOBOH HH~OpMaUHH 
Y'leT noTepb npH BBeJJ.eHHH 
KpHTepHeB OT6opa 
3~~eKTHBHOCTb o6pa60TKH, 
~ o6p 

I II 

0,707±0,051 0,604±0,067 

0,983±0,030 0,953±0,020 

0, 720±0,016 0, 706±0,016 

0, 708±0,027 0, 763±0,021 

3~~eKTHBHOCTb o6pa60TKH ~HllbMOBOH HH~OpMaUHH y<m
TbiBaeT llOTepH C06biTHH KaK npH npOCMOTpe, TaK H npH 
H3Mepenuxx na npu6opax A3llT-1 H IIYOC-5o/U(BenH'IHHa 
llOTepb npH BBe)J.eHHH KpHTepHeB OT6opa BKniO'IaeT B ce6x 
y'leT ~ona cnyqaii:HbiX coBna)l.eHHH, y'leT cny'laii:HbiX nano
)l(eHHii: TpeKOB B HCKpOBbiX KaMe pax, a TaK)I(e y'leT )J.OllH 
C06biTHH, COllpOBO)I()J.aiOIUHXCH HCllYCKaHHeM h- 3neKTpOHOB 
/TaKHe C06biTHH OT6paCbiBanHCb llpH llpOCMOTpe nneHOK/. 
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HcnonLJyx JJ.aHHLie ma611. 2 H 3, MO)I(HO naii:tu BenH'IHHy 
Ce'leHHH peaKUHH 03Il no Ka)I()J.OH H3 JJ.BYX rpynn C06biTHH: 

1\a = /4,83±0,54/. 10 CM~ 
.'la = /5,99±0,85/.10-3tM ~ 

CpeJJ.Hee 3Ha'lenue cocTaBnxeT: 

-·.1 :l 2 
'\cr = /5,16±0,52/.10 CM . 

I 

II 

3Ta BenH'IHHa COOTBeTCTByeT TOH 'laCTH Ce'leHHH peaKUHH 
03II, KOTopax onpeJJ.enxeTcx reoMeTpueii: Haiiieii: ycTaHoBKH 
npH JJ.OllOnHHTenLHOM ycnoBHH E 1, F 2 >50 M3B. IlpouJ
BeJJ.eHHe TeneCHhiX yrnOB 60KOBbiX TeneCKOllOB 3KCnepHMeH
TallbHOH ycTaHOBKH COCTaBnHeT 0, 750 cp 2 • 3Ta UH~pa 
MO)I(eT 6biTb HCllOllb30BaHa )J.llH OUeHKH BellH'IHHbl Cpe)J.Hero 
JJ.H~~epeHuuanLHoro ce'leHHH uccne)J.yeMoro npouecca npu 
ycnoBHH, 'ITO l·~ 1 , 1·: 2> 50 M3B: 

2 
--~-a ___ ::: _:~~- = /6,90±0,69/.10-'ltM 2 jcp 2 • 
dU 1 dU 2 nin2 

B JaKniO'IeHHe aBTOpbi Bbipa)l(aiOT 6naroJJ.apnocTL 
B.H.lllKYHJJ.eHKoBy, E.C.KyJHeuoBoii:, a TaK)I(e COTPYJJ.HHKaM 
CeKTOpa CKaHHPYIOIUHX aBTOMaTOB Ha 3neKTpOHHo-ny'leBOH 
Tpy6Ke H onepaTpaM nonyaBTOMaTOB llYOC-50 3a o6pa6oT
KY ~HnbMOBoii: un~opMaUHH. ABTOphi npHJHaTenLHbi li.IloH
TeKopBo 3a llO)J.)J.ep)I(KY H llOCTOHHHOe BHHMaHHe K pa6oTe, 
H.A.Bna)J.HMHPOBOH, c.r.rrnaCTHHHHOH H B.~.qypKHHOH 3a 
6onhiiiYIO llOMOIUb npH o6pa6oTKe 3KCllepHMeHTanhHOro Ma
TepHana, a TaK)I(e r .B.IlOKif)J.OBOH, B.A.CMHPHOBY H 
B.li.lllBeuoBy Ja yqacTHe B Ha6ope cTaTHCTH'IecKoro Ma
Tepuana. 
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