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summarz 
tal set-up is described for the 
erage number of neutrons and respective probabi-

nt multiplicities of neutrons emitted during 

neutron registration in coincidence with fis
rallelly for investigated and standard source 
ckground) was used. Neutron detector contained 
e counters imbedded in Plexiglas for slowing 

• The counters were divided into 6 groups for 
tion and discrimination of pulses. Efficiency 
detection was 44~4~ percent, with background 

neutrons/fission. In the centre of neutron 
e placed two independent fission chambers with 

i(Au) detectors for fragment energy analysis. 
ssion the following characteristics were measur
itude (7 bits), time of fission event for the 
opes synthesimed in heavy ion rections (4 bit&), 

chamber (1 bit) aad numbers of neutrons regis-
of counters (12 bits). The registering electro-

d on-line to the minioonrputer TPA-1001 via pro
hannel. The 24-bit information about fission event 

two 4k-word buffers of core memory with paper 
he second Sk-words of memory the program OLAF I 

ere takes place the sorting of information, 
ograms for display and integral output and compu

s during the experiment. 
as used in the experiments for the prompt-neu-

256 
ios of spontaneous fission of Fm. 

H3MepeHHR cpe.u.Hero 'IRena HeiiTpoHOB I v I, acnycKaeMbiX npa 
CDOHTaHHOM .u.eneHHH R.IJ.ep, BhiDOnHeH&I K HaCTORIQeMV BpeMeHH )J.nJI 
cpaBHHTen&Ho .u.onro:>KHBYIQHX H3oTonou H3 o6nacya·U- Fm.3KcnepHMeH
Tan&H&Ie cue.u.eHHR o ii , KaK H mo6&Ie .u.pyrae JKcnepHMeHTan&Hble .u.aH
H&Ie DO CDOHTaHHOMy .u.eneHHIO .fi)J.ep C Z ·~ 100 IKpOMe napnaan&HhiX 
nepexo.u.ou nonypacna.u.al, OTCYTCTBYJOT. BMecTe c Te)4, HeKoTopi,Ie H3 
KopoTKO>KHBYIQHX cnoHTaHHO .u.en.RIQHXCR H30Tonou c ·z-~ 100 I 246 Fm, 
252

102 H .IJ.p.l o6pa3yJOTCJI B JI)J.epHbiX peaKUHRX_ C TR>Ken&IMH HOllaMH 
B KOnH'IeCTBe, .IJ.OCTaTO'IHOM )J.nJI onpe.u.eneHHR V • fiOCI<On&Ky B JTOH 
o6nacTH nepao.u.&r nonypacna.u.a R.IJ.ep, npe.u.cTaBn.fiJOIQHX HHTepec, co
cTaBnRJOT "' 0,1-5 Cel<, H 3MepeHHJI He06XO)J,HMO npOBO)J.HTh Henocpe)J,CT
BeHHO Ha nyqJ<e 'laCTHU. llepeHOC Hai<onneHHhiX B peaKUHH .fi)J.ep OT MH
WeHH K )J,eTei<THpyroiQeMy ycTpOHCTBY MO>KeT ocyiQeCTBnJIThCR 6biCTpO 
nepeMeiQaroiQHMHCR c6opHH?tra, na6o MeTo.u.oM ralouoii cTpya 1 heli
um jet recoil transport method 1 / . 

.D;ononHeHHe cncTeMa THI<H oenH'IHH ii B o6nacTH IU -F1m HOBbiMH 
pe3yn&TaTaMH BMeCTe C npO.IJ.BH>KeHHeM B TpaHC~epMHeByiO o6naCTh 
BfinOTh )J,O JneMeHTOB 104 H 105, MO>KeT npHBeCTH K nony'leHHJO 6onee 
Ha)J.e>KHOH, JKCDepHMeHTan&HO 060CHOBaJ;IHOH OU:eHKH V- )J.nR CBepXTJI· 
>Ken&IX JI.IJ.ep I Z == 110- 1141, J~~ei<THBHbiM M/TO.IJ.OM noaci<a KOTOphlx 
JIBnJieTCJI perHCTpaUHJI HeHTpOHoa .u.eneHHJI/2•3 . 0.IJ.HOBpeMeHHO C JTHM 
DOCTpOeHHe CHCTeMa THI<H 'IHCen V )J.nJI WHpOI<HX npe.u.enOB H3MeHeHHJI 
Ha'lan&HhiX napaMeTpoo .u.enJIIQHXCJI H.IJ.ep I Z , A , Z I A H T .n./a, B oco-
6eHHOCTH, I<oppenJIUHOHHJ.Je JI<CnepHMeHThl, B I<OTOphiX O)J.HOBpeMeHHO 
H3MepJIJOTCJI HeCI<Onhi<O xapaJ<TepHCTHI< .u.eneHHJI, )J,aJOT Ba>KHYJO HH~Op
MaUHJO o Mexann3Me nponecca. 

C y'leTOM JTHX 3a.IJ.a'l naMn nocTpoen ananH3aTop neiiTponou, no-
3BOnJIJOIQHii H3MepJIT& cpe.u.nee 'IHcno (i/) H pacnpe.u.enenae MHo>KecT-
uennocTH(P ) neiiTponou, acnycJ<aeMMX .u.enJIIQHMCJI H.IJ.POM. v 
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06mH~ DpHHUHn .neiCTBHJI annapaTVPbl 

ABTOpaMH HICTOJimei pa60Tbl HCnOJJb3yeTCJI MeTO,ll perHCTpauilit 

ueiTpOHOB B coana.neHHH c ocxonxou .neneuaJI. PeracTpauHJI aeiTpoj 

HOB, 31Me,lllleHHbiX ,llO TenJJOBbiX CKOpOCTei, OCymeCTBJJJieTCJI nponop 

:UHOHIJlbHbiMH C'leT'IHKIMH, uanoJJHeHHbiMB 
3 ·He • .,neTeKTOp HeiTpOHOB 

TIKO~O TVna JIBJJJieTCJI B HICTOJimee BpeMJI BeCLMI pacnpOCTpaHeH-
12-5/ 0 dul. HbiM • H BMeeT . .llOCTITO'IHO BLICOK}'IO 3'l"''eKTHBHOCTb perBCTpa-

UBB, He'lyBCTBBTeJJeH K Y -JJy'laM /'ITO OC06eHHO BalKJIO npB pa6oTe 

HI DY'IKe TJilKeJJbiX BOHOB/, npOCT B H3rOTOBJJeHBH H Ha,llelKeH B 3KC

nnyaTIUBH. 

CTapTOBbiM caruanoM ,nJJJI Janycxa annapaTypY CJJYlKBT BMDYJJLC 

OT o.nuoro H3 ,nayx noaepxuocTuo-6apLepu~o~x Si( Au) -,neTeKTOPOB, 

Bbl31a1BieMbli OCKOJJKOM ,lleJJeHBJI BCCJJe,nyeuoro BJ1B 3TaJIOHHOrO JI,llpa. 

Jlto6oi H3 3T~x caruanos pa3pemaeT perBcTpauHIO ueiTpouoa B·Teqe

uae ueKOToporo 11peMeHH f I ·r - apeMJI aw.neplKKB/, onpe.nenJieMoro 

Cpe,llHHM BpeMeHeM lKB3HB HeHTpOHOB ,lleJJeHBJI B ,lleTeKTOpe. llapaJJJJeJJb-

. Hlali IHIJJB3 HeiTpOHOB ,neJJeHBJI BCCJJe,nyeMOrO B 3TIJJOHHOrO B30TOnOB 

BCKJJIO'IIeT B3 paCCMOTpeHBJI BODpOC 0 B03MOlKHOM ue60JJbWOM B3Me

H8BBB 31)clle:teTBBHOCTB B npouecce 3KCDepBMeHTa. ,llJJJI onpe,neJJeHBJI c)o

H& IHIJJH31T0p ueiTpOHOB nepBO,llB'IeCKB BKJJIO'IIeTCJI reuepaTOPOM, 

RMBTRPYIOUUIM OCKOJJOK ,neneHKJI. 

Huc)opuausJI, nonyqeuuaJI oT ,neTeKTopoa, nocTynaeT sperBcT

papy~Q~Qee· ycTpoicTso B .nanee nepe.naeTcJI s 3BM TPA-1001. O.llHo

apeueuuo C HIKOnJJeHReM BHc)OpMa:UBB B DIMJITB 3BM, ocymecTBJJJieT

CJI ee npe.nsapBTeJJLHaJI o6pa6oTxa B npe,ncTaaneuae ua 3Kpaue ocuan

nocxona B ss.ne pa3JJB'IHYx· racTorpauu. 

PaccMOTpBM 6onee no.npo6uo oT,neJJLHble 6JJOKB annapaTypbl. 

,l(emeKIIIOP HeUrKpOH06 

)l;eTeKTOp HeiTpOHOB npe,ncTaBJJJieT co6oi :UBJJBH,llpB'IeCKBH 6JJoK-

31Me,llJJBTeJJL B3 nJJeKCBrJJaca, B KOTOpOM no npBH:UBny n'leJJHHLIX COT 

paaMemeubl 36 nponopuaouaJJLHLIX c'leT'IHKOB /pac. 1/. C'leT'IBKB 

,llllHHOi 500 HJJB 300 MM, ,llBIMeTpOM 30 MM CHa6lKeHLI OXpaHHLIMB . 3 
KOJlbUIMH ,llllJI BCKJJIO'IeHBJI TOKOB yTe'IKB 'lepe3 .HBTb, HanOJJHeHbl He 
.no .nauneHBJI 5 aTM npa ,no6auxe 1 aTM C02 • Pa6oqee uanpJilKeHBe ua 

HBTB C'leT'IBKOB 1840-1880 B; OXpiHHble KOJlbUI B HBTB BCeX C'leT'IB

KOB nBTIIOTCJI OT O,llHOrO BbiCOKOBOJlbTHOrO BblnpJIMBTeJJJI. 
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Jlo BYxo.nuouy caruany nponopuaouam 
neubl ua 6 rpynn. IDeCTL C'leT'IHKOB a KalK,noii 

JJH'IHHe Ko3fWIHuHeHTa ra3ouoro ycaneHHJI. J 
HMeeT CBOH YCHJJHTellbHOc)OpMHpyJOmHii Tp~ 
/Y1 _ 61 Ha pRe. 2/ HMeJOT K03fWIHuHeHT YCHJJe; 

'IHBaeT Ha HX BbiXO,lle aMnllHTy,ny HMDYllLCa 

nynLca B YCHJJHTene ocymecTBJJJieTcJI nauaeii 

3aKopo'leHHOH Ha KOH:Ue. «<»OpMHpOBaTeJJH Tpa) 

,napTHble HMnyJJbCbl ,llJJHTeJJLHOCTLIO 2 MKC 

B ueHTpe 6JJOKa- 3aMe,llJJHTeJJJI pacnoJJaJ 

KaMepLI c .llBYMJI nonynpouo,nHHKOBLJMH Si ( J.. 
H3 KaMep noMell(aeTCJI HCCJJe,nyeMbiH, a B ,Ltpy 
HHK .z:teJJeHHH. 

PezucmpupyrolllaJI annapaJ 

Cc)opMapoBaHHLJe HMnynLcLJ c wecTa 1 

C'leT'IHKOB H .ltBYX DOJJynpOBO,DHHKOBLJX .z:teTeK1 

perHCTPHPYJOIUero ycTpoiicTBa AHO,ll; /aHana: 

KOJJKOB ,DeJJeHHJI/, onpe.z:teJJJIIOU(ero aMDllHTY.ltY 

BpeMJI DOJIBJJeHHJI OCKOJJKa t f , 'IHCJJO HeHTpOH 
u u3H s Ka)I(,LtOH rpynnoH e- C'leT'IHKOB n . , HOMep 

I 
cxeMa annapaTypLJ AHO,ll; npe.z:tcTauneHa Ha p1 

3anycK annapa TYPLJ Ha :UHKJJ peracTpa:ua 

eTCJI OpH DOJIBJJeHHH Ha BLJXO,Lte O.ltHOrO H3 Hl 

HaTopou H,ll; HMDYJJLca OCKOJJKa .neneHHJI. H 
JaOOMHHaeTCJI Ha TpHrrepe HOMepa ,LteTeKTO] 

DpH OTCYTCTBHH 6JJOKHPOBKH HJMepHTeJJLHO-pE 

TYPLJ JanycKaeT O.LtHOBH6paTop OB 1 , upeMJ 

ODpe.z:teJJJieT npO,DOJJ)I(HTeJJLHOCTb COCTOJIHHJI OTI 

POT" .DJJJI WeCTH HeiiTpOHHbiX TpaKTOB. qHCJJa 

'lepeJ CXeMy BOPOT Ja BpeMJI 1 no Ka)l(,llOMy T] 

.ltByXpaJpJI.z:tHbiMH C'leT'IHKaMH. 

AMDJJHTy.z:ta OCKOJJKa npeo6paJyeTcJI aua 

o6paJoBaTeJJeM I AQll/ B :uac)pouoii KO.Lt H Jam 

PJI.LtHOM perHcTpe aMnJJHTY.zlbl. qacToTa :uyra A 
CHMaJJLHOe BpeMJI npeo6paJOBaHHJI - 130 MKI 

KOpOTKO)I(HBYmHX H30TODOB /Henocpe,DCTBeHHI 

HOHOB/ 'leTblpexpaJpJI,DHbiM C'leT'IHKOM- TaiiMeJ: 

MJI DOJIBJJeHHJI OCKOJJKa ,LteJJeHHJI t f , OTC'IHTai 

HOBKH c6opHHKa JI,Ltep nepe.z:t Si (Au) - .z:teTeKTOJ 
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Oowu~ npuuuun .neicTBBJI annapaTYPLI 

H H&CTOJIIQeit paOOTLI HCnOJI&3yeTCJI MeTO,A perBCTp&UBH 

coana.AeHHH c oci<OJII<OM .AeJieHBJI. PerBcTpauBJI ueiTpo-1 

HHLJX ,AO TenJIOBLJX CI<OpOCTel, O'CYIQeCTBJIJieTCJI nponop•! 

C'leT'IHI<&MH, HanoJIHeHHbiMH 
3 "He . . ,neTei<TOp HeitTpOHOB 

JIBJIJieTCJI B H&CTOJIIQee BpeMJI BeC&Ma pacnpoCTp&HeH· 

HMeeT ,AOCT&TO'IHO BbiCOI<}'IO 3cWlei<TBBHOCTb perHCTpa· 

BHTeJieH I< Y·Jiy'laM /'ITO ocooeHHO B&*Ho npu paooTe 

eJILJX HOHOB/, npOCT B H3rOTOBJieHHH B H&,Ae>KeH B 3I<C • 

hiM CHrHaJIOM ,AJIJI 3anyci<a annapaTypw CJIY>KBT HMnyJI&C 

3 .ABYX nouepxHOCTHo·oap&epHwx Si( Au) ·,AeTei<Topoa, 

OCI<OJII<OM ,AeJieHHJI HCCJie,Ayeuoro BJIH 3TaJIOHHOrO .II,Apa. 

fiX CHrH&JIOB pa3pewaeT perHCTpauHIO Hei:TpOHOB BoTe'fe• 

ro ·apeMeHH T I T • apeM.II Bw,Aep>KI<H/, onpe,AeJI.IIeMoro 

eHeM >KH3HH HeiTpOHOB ,AeJieHHJI B ,AeTeKTOpe. fiapaJIJieJI& • 

eitTpOHOB ,AeJieHHJI HCCJie,Ayeuoro B 3TaJIOHHOro B30TODOB 

paCCMOTpeHHJI BODpOC 0 B03MO*HOM HeOOJibWOM H3Me • 

HBHOCTH a npouecce 3I<cnepBYeHTa. ,nns onpe,AeJieHHJI 4_lo· 
p HeitTpOHOB nepHO,AH'IeCI<H BKJIIO'I&eTCJI reHepaTOpOM, 

OCI<OJIOI< ,AeJieHHJI. 

&UHJI, noJiy'leHH&JI OT ,AeTeKTOpOB, nOCTYD&eT B perBCT· 

TpoicTao H .Aanee nepe,AaeTCJI a 3BM TPA-1001. 0,AHo· 

&I<OnJieHHeM HHcllOpM&UHH B D&MJITH 38M, OCYIQeCTBJI.IIeT· 

pHTeJI&HaJI OOpaOOTI<a H npe,ACT&BJieHBe Ha 3I<p&He OCUBJI• 

e p&3JIH'IHWXO rHCTOrp&MY. 

TPHM oonee no,ApooHo OT.AeJI&Hwe OJIOI<H annapaTypbJ. 

,/1eTIIeKTIIOp HefiTIIpOH06 

p HeiTpOHOB npe,AcTaBJIJieT coooi UHJIHH.APB'IeCI<HB OJIOI<. 

H3 nJiei<CHrJiaca, B I<OTOpOM no npHHuHny n'leJIHHbiX COT 

36 nponopuHoHaJI&HJ.Ix c'leT'IHI<OB /pRe. 1/. C'leT'IHI<H 

HJIH 300 MM, ,AH&MeTpOM 30 MM CHaO>KeHW OXp&HHbiMH 
0 3 

HCI<JIIO'IeHH.II TOI<OB yTe'II<H 'lepe3 HBTb, H&nOJIHeHbl He 
5 aTM npH ,Aooauxe 1 aTM C02 • Paoo'lee aanpJI>KeHHe Ha 

OB 1840 • 1880 B; OXp&HHble I<OJibU& H HBTH BCeX C'leT'IH

OT O,AHOrO BbiCOI<OBOJibTHOrO BLinp.IIMHTeJIJI. 
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ITo BbiXO,AHOMy CHrH&Jiy nponopuHOH&JibHLJe C'leT'IHI<H pacnpe,Ae

JieHbl Ha 6 rpynn. illeCTb C'leT'IHI<OB B I<a>K,AOH rpynne nO,AOOp&Hbl no Be

JIH'IHHe I<o34MJlHuHeHTa ra3oaoro ycuneHHJI. Ka>K,AaJI rpynna C'leT'IHI<OB 

HMeeT CBOB YCHJIHTeJI&HoljlopMHPYIOIQHB Tpai<T. Y CHJIHTeJIR Tpai<TOB 

IYJ_ 6l Ha PRC. 21 RMeiOT I<034MJlRuReHT YCRJieHHJI "' 5000, 'ITO ooecne

'IHB&eT Ha HX BLIXO,Ae &MnJIRTY.AY HMnyJI&Ca "' 5 B. «<>opMRpoBaHRe RM

nyn&ca B YCHJIHTene ocyiQeCTBJIJieTc.ll JIRHReii 3a,Aep>KI<R It 
3 

= 1 MI<cexl, 

3ai<OpO'IeHHOH Ha I<OHqe. fi>OpMRpOB&TeJIR Tp&I<TOB BbipaoaTJ.IB&IOT CT&H

.A&PTHble HMnyJI&CLJ ,AJIRTeJILHOCTbiO 2 MI<Cei< R &MnJIRTY.AOR 10 B. 

B ueHTpe onoxa- 3&Me.AJIRTeJIJI pacnonararorc.11 .ABe He3aBRCRMLie 

I<aMep&I c .ABYMJI nonynpoBO.AHRI<OBbiMR Si (Au)- ,AeTei<TopaMH. B O.AHY 

R3 I<aMep DOMeiQaeTCJI HCCJie,AyeM&IH, a B ,Apyryro • 3TaJIOHHbiH RCTO'f· 
HRI< ,AeJieHRH. 

PezucTIIpupyiOIIIOJI annapa111ypa 

Cl)lopMRpoBaHHLie RMDYJILCLI c wecru rpynn nponopuuoaanLHbiX 

C'feT'IRI<OB R .ABYX DOJIYDPOBO,AHHKOBLIX ,AeTeKTOpOB DOCTYD&IOT Ha BXO,A 

peracTpupyroiQero ycrpoiicTBa AHO,Q laHaJIH3aTop aeiirpoaoa oT oc

KOJIKOB .AeneHH.RI, onpe,AemJJOIQe ro aMnnury .AY I JHeprurol ocKonxa A 
1 

, 

BpeMJI DOJIBJieHHJI OCKOJIKa t f , 'IHCJIO HeihpOHOB, 3aperHCTpHpOB&HHbiX 

Ka>K.Aoii rpynnoii 
3 

He-cqeT'IHKOB n 0, HoMep Si(Au) ·,AeTei<Topa. liJIOK-
' cxeMa annaparypLI AHO,Q npe,AcTaaneua Ha puc. 2. 

lanycK annaparyp&I aa uHKJI perucrpai.{HH coobiTHJI ocyiQeCTBJIJI

erc.R DpH DO.IIBJieHHH Ha BbiXO,Ae O,AHoro H3 HHTerpaJI&HbiX .AHCI<pRMR· 

Haropoa H,Q HMnyn&ca ocKoJIKa .AeneHR.II. HoMep Si( Au)- ,AeTei<Topa 

3anoMRHaeTc.ll Ha TpRrrepe HOMepa .AeTeKTopa TH,n. CRrHan c H,n, 

DpH OTCYTCTBHH OJIOKHPOBKH R3MepRTeJILHO·perRCTpHpyroiQeii annapa· 

ryp&I 3anycxaer O.AHOBRopaTop OB 1 , apeMJI Bbi,Aep)J(I<R Koroporo T 
Onpe,AemieT DpO,AOJI>KHTeJILHOCTL COCT.,.IIHR.II OTKpbiTbiX "apeMeHHbiX BO

poT" .AJI.II wecru HeiirpoHHLIX TpaKroa. qRcna RMnyn&coB, npowe,Awux 

'lepe3 CXeMy BOPOT 3a BpeMJI T DO Ka>K,AOMy Tp&KTy, DO,AC'IHTWB&IOTC.II 
.AByxpa3p.II,AHLIMR C'feT'IRI<&MR. 

AMDJIRTY.Aa OCKOJIKa npeoopa3yerc.11 auanoroBO-I.{RijlpoaLJM npe

oopa3oBaTeneM I AQUI B I.{RcllPoBoii KO,A R 3aDOMHH&eTcJI Ha CeMHpa3-

P.II.AHOM perRcrpe &MDJIHTY.A&I. qacrora l.{yra AQII paBaa 1 Mrl.{, Mai<

CHMan&uoe BpeMJI npeoopa30B&HH.II • 130 MI<Cei<. fipH HCCJie,AOB&HRR 

KOpOTKO>KHBYIQHX H30TODOB luenocpe,ACTBeHHO Ha DY'II<e T.II>KeJibiX 

HOHOBI 'feT&Ipexpa3p.II,AHLIM C'feT'IHKOM • TaiiMepoM ODpe,AeJI.IIeTC.II Bpe • 

MJI DO.IIBJieHHJI OCKOJII<a ,AeJieHHJI t f , OTC'IHTaHHOe OT MOMeHTa OCT a· 

HOBI<H C60pHRKa .II,Aep nepe,A Si(Au) -,AeTeKTOpOM, JIR6o OT MOMeHTa 
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npHXO,JJ;a HMllynLCa, CBJI3aHHOI'0 C pe:>KHMOM MO,JJ;ynJIUHH ycKOpHTenJI, 
ecnu TpaucnopTHposKa uccne,JJ;yeMhlX JI,JJ;ep ocy~ecTBnJieTCJI ra30BOH 
CTpyeH. 3KCll03HUHJI speMeHH MO:>KeT H3MeHJITbCJI B npe,D;enax 20 MCeK • 

10 ceK, B 3aBHCHMOCTH oT nepuo,JJ;a nonypacna,JJ;a uccne,JJ;yeMoro 

H30TOna. 
linoKuposKa 3anycKa AHO)J.a ocyiUeCTBnJieTCJI B cneAYIOIUHX cny-

qaJix: -
11 AHO)J. y:>Ke 3anyiUeH ua UHKn perucTpaUHH. linoKHPOBKa 

,JJ;eHCTByeT ua ·upeMJI T ; 21 AHO)J. 3aKouqun pa6oTy, uo uu<lJopMaUHJI eiUe nepe,D;aeTCJI 
B 3BM. linOKHpOBKa ,JJ;eHCTByeT Ha speMJI npueMa HH<lJopMaUHH I"" 300 

MKCeKI; 31 AMnnuTy,JJ;a HMnynLca B O,JJ;HOM H3 wecTH ueiTpOHHhlX TpaKTOB 
npeBLICHna sepxHHB nopor. B 3TOM cnyqae, o,JJ;HOBpeMeHHO c 6noKH
pOBKOB BbiXO,JJ;OB BCeX HeHTpOHHhlX TpaKTOB, Bbipa6aTLIBae_TCJI 3anpeT 
Ha nepe,D;aqy HH<lJopMaUHH H3 AHO)J.a B 3BM, KOTOphlH,JJ;eHCTBYeT B Te· 

qeuue speMeHH, ueMuorHM 6onLwero T . 

HHmep,Peilc aHaAu3amopa HeilmpoHoe AH0,4 

Auanu3aTop ueiTpouos qepe3 csou HHTep<lJeuc lycTpoucTBO co
npJI:>KeHHJII cBJI3aH c nporpaMMHo-ynpasnJieMhlM KauanoM I PDT I Ma
noA BhlqucnuTenLHOB MaWHHhl T P A -1001. llepe,D;aqa uu<lJopMaUHH no 
nporpaMMHOMY Kauany ocyiUeCTBnJieTCJI no,JJ; ynpasneuHeM H KOHTponeM 
nporpaMMLI. Kauan cBJI3aH c npoueccopoM qepe3 aKKYMYnJITOPHhlH 

perucTp T P A I AKRf. 
nocne UHKna perHCTpaUHH Ha perHCTpax AHO)J.a HaXO,JJ;HTCJI cne-

AYIOIUaJI HH<lJopMaUHJI: 
1. KoA aMnnHTYAhl ocKonKa A 1 17 pa3pJI.n.osl J 
2. BpeMJI llOJIBneHHJI OCKOnKa ~ t t/4 pa3pJI,D;al 
3. HoMep Si (Au)· ,JJ;eTeKTopa . k f I 1 pa3pJIAI 
4. qucna HeHTpOHOB, _:laperHCTpHpOBaHHhlX ] 

Ka:>K,JJ;OH rpynnou 3 He -cqeTqHKOB 

1 cnOBO 

I I cnoso 

. 112 pa3pJI,D;OBI 
3Ta HH<lJOpMaUHJI nepe,D;aeTCJI B 3BM B BH,JJ;e ,JJ;BYX ,JJ;BeHa,JJ;UaTHpa3pJI)J.• 

HblX cnoB. 
fiOCKOnLKY HHHUHaTOpOM o6MeHa JIBnJieTCJI BHeWHee ycTpOHCTBO, 

nepe,D;aqa ,JJ;aHHhlX ocyiUeCTBnJieTCJI B pe:>KHMe nporpaM:MHoro npephlsa
HHK. no 3aBepweHiiH AHO)J.oM oqepe.n.uoro UHKna perHCTpaUHH, B HH
Tep<lJeuc T P A nocTynaeT curuan "3anpoc <lJH3HqecKoro npepLIBaHHJI", 
no KoTopoMy ycTauasnusaeTCJI B "I" TpHrrep annapa Typuoro npephl-
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saHHJI TAll H, ecnH ouo pa3peweuo nporpaMMoi, n 
ueuue nporpaMMbl o6pa6oTKH u ynpasneuue nepe.n. 
CBJI3B TPA - AH0)1.. )1.sa cnosa nepe.n.aroTCJI B3 AI 
nocne,JJ;OBaTenLHO ,JJ;BYMJI nepB4JepBiHhlMB KOMaH)J.aJ 
6op_oM cnosa .n.nJI nepe.IJ;aqu ynpasnJieT Tpurrep HOJ 
TOphlii ycTauasnusaeTCJI B "I" nepu<lJepuiiuoA .KoM 
ChlBaeTCJI - KOMaH)J.OH 6074. 

Mo>KeT BMeTL uecTo cnyqaii, Kor.n.a 3HaqeuJ 
Tor.n.a HMnynbCOM nepenonHeHBJI COOTBeTCTBYIOIUB 
npoB3BO)J.HTCJI ycTaHOBKa B "I" TpHrrepa nepeno 
pBiiHaJI KOMaH)J,a 6102 "cne)J,HT" 3a COCTOJIHHeM T 
qae nepenonHeHHJI Shl.n.aeT B 3BM curuan SKIP 164 
ynpaaneHHJII, npH llOMOlllH KOTOpOI'O COBepwaeTC 
rpauMe perHcTpauuu nepenonHeHHJI. C6poc TIT oc 
<lJepiliiHOH KOMaH)J.Oi 6074. 

Ha apeMJI CBJI3B TPA - AH0)1. 6noKupoaKaa 
)J.HTCJI e)J,BHHqHbiM COCTOJIHHeM TpHrrepa TAll. ne 
6074 c6pacwaaeT a "0" Tpurrep TAll, cuuuaeT 
<l!H3HqecKoro npepwaaHHJI" H 'pa36noKHpyeT AHO 
I'OTOBHOCTb nocne.n.uero K HOBOMY UBKny perBCTpl 

llporpaMMHoe o6ecneqeuue CH( 

3anHCb B naMJITb B aHaJJH3 MHOI'OMepHOH BH' 
aaeT nporpaMMa OLAF (On-Line Analysis and Fiftr, 
Jl3hlKe SLANG . 

3BM TPA-~001 o6na.n.aeTo6'beMoMnaMJITB 
116 Kl 12-paapJI)J.HLIX enos; apeMJI UHKna naMJITH cc 
liwcTpo,JJ;eicTBHe 3BM l.n.a:>Ke npu nepe.n.aqe .n.aHHJ 
KaHanyl BllOnHe )J,OCTaToquo )J.JJJI HHTeHCHBHOCTei 
MeCTO B MHOI'OnapaMeTpOBhlX H3MepeHHJIX. 06'be 
pacwupJITL nporpaMMHoe o6ecneqeuue, coaepweuc 
KOnneHHJI H o6pa60TKH HH<lJopMaUBH. 

llporpaMMa OLAF BhlnonHJieT cne.n.yJOIUBe 
1IYnpaBnJieT llpHeMOM H 3allHCbiO B naMJITB 

BbiBO)J.OM HH<lJOpMaUHH Ha nep<lJopa TOp nocne 
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MnynLCa, CBB3aHHOrO C pe:>KHMOM MO,llynBI.J;HH YCI<OpHTenB, 
cnopTHpOBI<a HCCne,nyeMhlX B,nep ocymecTBnBeTCB ra30BOH 
I<Cfl03HUHB apeMeHH MO:>KeT H3MeHBTbCB B npe,nenax 20 MCei< -

a 3aBHCHMOCTH oT nepHo.na nonypacna.na Hccne,nyeMoro 

Hpoai<a 3anyc1<a AHO,Ua ocy~I.J;eCTBnBeTCB B cne.nyroJUHX cny

AHO,U y:>Ke 3anyJUeH Ha UHI<n perHcTpa:u;HH. linoi<HPOBI<a 

Ha speMB T ; 
AHO,U 3ai<oHqHn pa6oTy, HO HHcllopMa:UHB e~I.J;e nepe.naeTCB 
JIOI<HpOBI<a ,neHCTByeT Ha BpeMB npHeMa HHcilOpMa:UHH /== 300 

MllnHTy,lla HMnynLCa B O,llHOM H3 WeCTH HeHTpOHHhlX Tpai<TOB 
a sepxHHH nopor. B 3TOM cnyqae, o.nHoapeMeHHO c 6noi<H
biXO,llOB BCeX HeHTpOHHhlX Tpai<TOB, Bbipa6aThlBae_TCB 3anpeT 
qy HHcilopMai.J;HH H3 AHO,Ua B 3BM, I<OTOphlH,lleHCTByeT B Te

MeHH, HeMHOrHM 6onLwero T . 

HHmep(Jeuc aHaAu3amopa Hei1mpoHoa AHOA 

nR3aTOP HeiTpOHOB qepe3 CBOH HHTepcileic jycTpOHCTBO co
/ cBB3aH c nporpaMMHo-ynpaanBeMhlM I<aHanoM I PDT I Ma
cnHTenLHOH MaWHHLI T P A- 1001. IIepe,naqa HHcllopMa:UHH no 
HOMY I<aHany OCyii.J;eCTBJIBeTCB llO.ll ynpaaneHHeM H I<OHTponeM 
LI. Kanan cBB3aH c npo:u;eccopoM qepe3 ai<I<YMYJIBTOPHhlH 

TPA/AKRt. 
ne UHI<na perHcTpa:u;HH Ha perHCTpax AHO,Ua Haxo,nHTCB cne-

HcilopMaURB: 
aMnnHTY.llhi oci<oni<a A 1 /7 pa3pB.noa/ J 

eMB llOBBJieHHB OCI<OJII<a t tf 4 pa3pB,na/ 
ep Si (Au)- .neTei<Topa k f /1 pa3pB.n/ 
na HeHTpOHOB! ?aperHCTpHpOBaHHhlX ] 
.noii rpynnoi 3 He - cqeTqHI<OB 

. /12 pa3pB,llOB/ 

1 CJIOBO 

II CJIOBO 

cilopMai.J;HB nepe,naeTCB B 3BM B BH,lle .llBYX ,llBeHa,n:u;aTHpa3pB,n· 

L 
CKOnLKY RHHI.J;HaTOpOM o6MeHa BBJIBeTCB BHeWHee ycTpOHCTBO, 

,llaHHbiX OCyii.J;eCTBJIBeTCB B pe:>KHMe nporpaMMHOrO npepbiBa· 
3aaepweui1H AHO,UoM oqepe.nuoro UHI<na perHcTpa:u;HH, a HH
TPA nocTynaeT cHruan "3anpoc cilH3Hqeci<oro npephlBaHHB", 

poMy ycTauaanHaaeTcB a "I" TpHrrep annapaTypuoro npephl-
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aaHHR TAli H, ecnH OHO pa3peweHo nporpaMMoii, npei<pali.J;aeTcs awnon
HeHHe nporpaMMW o6pa6oTI<H H ynpaaneHae nepe.naeTcs no.nnporpaMMe 
CBJI3H T PA - AHO,D;. ,D;sa cnoaa nepe.naroTcJI H3 AHO,Ua a ai<I<YMYJIRTop 
nocne.noaaTenLHo .nayMJI nepuc)epaiiHWMH I<OMau.naMH npHeMa 6072. Bw-
6op_oM cnoaa .nnJI nepe.D;aqu ynpaanJieT Tpurrep HOMepa cnoaa THC, I<o
Topwl ycTaHaanuaaeTcs B "I" nepuc)epaiiHoii .I<OMaH.nol 6071, a c6pa
CLIBaeTCJI - I<OMaH,llOH 6074. 

Mo)l(eT HMeTL MecTo cnyqaii, I<or.na 3Haqenue At'> 127 una P
1 

•> 3. 
Tor.na HMnyn~~ocoM nepenonHeHHJI 'COOTBeTCTBYIOIUBX cqeTawx peracTpoa 
npoH3BO.llBTCJI ycTaaosi<a a "I" TpHrrepa nepenonaeHHJI TIT. IIepuc)e
pHIHaB I<OMaH.na 6102 "cne.naT" 3a cocTOJIHHeM TpHrrepa TIT H B cny
qae nepenonHeHHJI8hi,naeT B 3BM cHrHan SKIP /6e3ycnoaHaB nepe,naqa 
ynpaaneHHJI/, npa noMOIUH I<OToporo coaepwaeTcB nepexo.n I< -no.nnpo
rpaMMe peracTpa:u;aH nepenonaeHHB. C6poc TIT ocyli.J;eCTBJIBeTcJI nepH
c)epillaoi I<oMaH.nol 6074. 

Ha apeMJI CBJ13H TPA- AHO,D; 6noi<HPOBI<aannapaTypwnpoH3ao
.llBTCB e.nuauqawM cocTOJIHHeM TpHrrepa TAli. IIepHc)epulaaJI I<OMau.na 
6074 c6pacwaaeT B "0" Tpurrep TAli, CHHMaeT curaan "pa3peweaue 
c)H3aqeci<oro npepwaaaus" H 'pa36noi<HpyeT AHO,D;, qeM .nocTuraeTCB 
rOTOBHOCTb nocne,naero I< HOBOMY UHI<JIY perHCTpa:u;HH. 

IIporpaMMHoe o6ecneqeaae CHCTeMw 

JanHCL B naMBTb H aHaJIH3 MHOrOMepHOH HHc)Oj>Mai.J;HH o6ecneqH
BaeT nporpaMMa OLAF (On-Line Analysis and Filtration~ HanHCaHHaB Ha 
B3hii<e SLANG . 

3BM TPA- ~001 o6na.naeT o6'beMoM naMBTH, paBHWM 16 TbiCJiqaM 
/16 I</ 12-pa3pB,llHbiX CJIOB; BpeMB UHI<ha RaMBTH COCTaBJIBeT 10 MI<Cei<. 
liwcTpo.nelcTaHe 3BM /.na*e npH nepe,naqe .naHHhiX no nporpaMMHOMY 
I<aHanyj BROJIHe ,llOCTaTOqHo ,llJIB HHTeHCHBHOCTeil: C06biTHH, HMeiOII.J;HX 
MeCTO B MHOronapaMeTpOBbiX H3MepeHHJIX. 06'beM naMJITH R03BOJIBeT 
pacwHpJITh nporpaMMHoe o6ecneqeHHe, coaepweHcT:BoaaT~~o npo:u;ecc Ha
I<onneHHB H o6pa60TI<H HHc)OpMai.J;HH. 

IIporpaMMa OLAF awnonHJieT cne.nyro~I.J;He .c)yHI<UHH /puc. 3/: 
1/YnpaBnileT RpHeMOM H 3allHCbiO B naMHTH 9BM I<O,llOB C06biTHH, 

awao.noM HHc)opMa:UHH Ha nepc)opaTop nocne 3anonHeHHH 6yc)epa; 
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2/ oer~eeTBn.KeT npe.n;aapHTenLHYIO o6pa60TKY /HHTerpanLHLIH aHanH3/ 
uucJJOpMauuu y>Ke a npoueeee ee HaKonneHH.K, KOTopax 3aKniO'IaeTex 
B eopTHpOBKe eo6LJTHH no TeM HnH HHLIM napaMeTpaM, noeTpOeHHH 
rHeTorpaMM /e B03MO:>KHOeTLIO HX Ha6niO.D;eHH.K Ha 3KpaHe oeuunnoeKO· 
na unu neqa TH Ha TeneTaiine/, a npoae.n;eHHH BLI'IHeneHuii B xo.n;e H3Me
peHHH; 3/npOH3BO.D;HT npe.n;aapHTenLHYIO o6pa60TKY .n;aHHLIX 6onee eno:>K· 
Horo au.n;a noene OKOH'IaHH.K 3KenepuMeHTa; a 3TOM enyqae eeTL 
B03MO:>KHOeTL noeTpOeHH.K rHeTOrpaMM H npoae.n;eHH.K BM'IHeneHHH 
TOnLI<O Ha OeHOBe TeX eo6LITHH, .n;n.K KOTOpLIX H3Mep.KeMLie napaMeTpLI 
jqueno ueii:TpOHOB, aMnnHTy.n;a Oei<OnKa, BpeM.K H T . .n;.j 3ai<niO'IeHLI 
B onpe.n;eneHHLIX, 3a.n;aHHLIX 3KenepnMeHTa TopoM npe.n;enax. Hu:>Ke MLI 
onuweM 3TH «<lYHI<UHH no.n;po6Hee. 

3I<enepHMeHTaTOp HMeeT npoeTOH JI3LIK o6~eHH.K e H3MepHTenLHOH 
eHeTeMOH, 6LieTpLIH ,IlOeTyn I< pe3ynLTaTaM, xapai<TepH3YIOIUHM ueene· 
.n;yeMLiii npoueee u pa6oTy aeero KOMnnei<ea annapa TYPLI B onLITe. 
06~eHHe 3KenepHMeHTaTopa e 38M oeyrueeTBn.KeTe.K npH nOMO~H 
TeneTaiina ASR -33 e uenonL30BaHHeM 43 pa3nH'iHLIX KOMaa.n; MHeMo
TeXHH'ieei<oro THna, eoeTO.K~HX H3 .D;BYX HnH Tpex 6yi<B /HanpHMep, 
KOMaH.n;a CS-Conditions of Selection 3a.n;aeT ycnoBHJI cllnnLTpauuu eo6LI· 
THH npH HHTerpanLHOM aHanH3e/. 3TH I<OMaH,D;LI onpe.n;enJIIOT BLI6op: 
a/ pe:>KnMa Hai<onneHH.K .n;aHHLIX /nHTerpanLHLiii aHanu3, nu6o aHanu3 
e 3aDOMHHaHHeM 1<0)1;08 Heene.n;yeMLIX H/HnH 3TanOHHLIX eo6LITHH B 6y· 
cllepe/; 6/Ha6niO.n;aeMoii Ha 3I<paHe oeuunnoei<ona rueTorpaMMLI; a/nH
cllopMauuu, BLIBo.n;liMoii Ha ne'laTL a BR.n;e queen, Ta6nuu unu rucTo
rpaMM; r jyenOBRH BLIBO,D;a HHcllOpMaURR Ha nep4lopa TOp /Heo6XO)];HMOeTL 
nepcllopaUHH, 6LieTpLIH HnH Me.n;neHHLIH BMBO.D;/, a TaK:>Ke BCeX .n;pyrHX 
yenOBHH HaKODneHH.K, npe.n;aapHTenbHOH o6pa60TKH, BLIBO,D;a H BBO,D;a 
HHcllOpMaUHH. 

qaeTb naM.KTR 38M ~MI<OeTbiO 4K enoB eny:>KHT .D;n.K xpaHeHH.K oe· 
HOBHOH nporpaMMbl H RHTerpanb~OH HHcllOpMaUHH. 41< enos uenonb3YIOTeJI 
.n;nx xpaHeHH.K no.n;nporpaMM apncllMeTHI<H e nnaaa10~eii JanxToii u pe-
3ynbTaTOB eOOTBeTeTBYIOIUHX Bbi'IHeneHHH. 8K enoB npe.n;eTaBn.KIOT eo6oii 
6y4lep, uenonLJyeMLIH .n;nx Hai<onneHH.K I<o.n;oa ueene.n;yeMLIX eo6LITHH. 
Jiycllep nporpaMMHO pa3.n;eneH Ha .n;ae qaeTH; noene 3a1IonHeHH.K o.n;Hoii 
qaeTH / 4K/, Ha6op HHcllopMauuu 6e 3 noTepu apeMeHH npo.n;on:>KaeTe.K 
B .n;pyroii /4K/, B TO BpeM.K I<ai< KO.D;bl 2048 eo6biTHH H3 nepBOH nep· 
cllopupyiOTe.K 6MeTpbiM nepcllopa TopoM P E- 1500 I FA CIT I. 

HHTerpanLHMH aHanu3 npoao.n;uTe.K pa3.n;enbHO ;nnH ueene.n;yeMLIX, 
3TanOHHLIX H cllOHOBbiX e06biTHH .. ,lJ,nH ai<TOB .n;eneHH.K ueene.n;yeMbiX 
.K.n;ep eTpO.KTe.K ene.n;yiO~Re rueTorpaMMbl: a/aMnnHTY.D;HbiH eneKTp oe· 
I<OnKOB .n;eneHH.K /127 KaHanoa, nu6o B e:>KaToii cllopMe - 32 KaHana/; 
6/apeMeHHOe paenpe.n;eneHue ai<TOB .n;eneHH.K /16 I<aHanoa, ueHa ape-
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-3 MeHHoro KaHana MeH.KeTe.ll oT 10 .n;o 0,5 , 
weeTu rpynn 3 He ·e'leT'IRKOB paenpe.n;eneHRe 
'IRena Heii:TpOHOB n i , perHCTpRpyeMOrO ,D;aHHO 
.n;eneHR.K /Mai<eRManbHoe 3Ha'leHRe n 1 =3/; rfl 
no npR3HaKy 'IRena HeiiTpOHOB n , perReTpRpy< 
B O)];HOM aKTe .n;eneHH.K /MaKeRManbHOe 3Ha" 

i=6 

= In 
i=l 

; .n;/paenpe.n;eneHRe eyMMapHoro /. 

3. 
'IHena HeiiTpOHOB no rpynnaM He. e'leT'IRI<OB. 

,lJ,n.K 3TanOHHbiX eo6LITRH npOH3BOJ];RTe.K l 

rpaMM, 3a Rei<niO'IeHHeM 6/, .D;n.K cllOHOBLIX eo6 
a/ u 6/; nonHoe 'IReno rueTorpaMM 29. 

KaK .n;nx ueene.n;yeMLIX, TaK R .n;nx 3TanOF 
anbHbiM I<OMaH.D;aM Ha TeneTaii:n BLI.D;aiOTC.K: DO! 
poBaH~LIX HeHTpOHOB H OeKOnKOB; pe3ynbTaT1 
'IRena n u .n;RenepeRH a~ paenpe.n;eneHR.K MHO)! 
pyeMLIX HeHTpOHOB, 3cllclleKTRB!!,OeTL feTeKTOpa 
BOM npu6nu:>KeHHR aenH'IHHLI v H av .n;nx paen 
HOeTH uenyeKaeMbiX HeHTpOHOB; eTaTReTH'IeC 
BLIWe aenH'IHH. 

HHTerpanLHbiH aHanR3, npoao.n;RMLIH o.n;HoJ 
HHcllopMaURH, u npe,n;eTaaneHue ero pe3ynLTaTc 
cllopMe, D03BOn.KeT oey~eCTBn.KTb 6LieTpy10 R 
y3nOB annapaTypLI, .n;enaeT B03MO:>KHLIM aKT 
I<OHTponb ee pa6oTLI a npoueeee 3KenepRMeHTB 

llpu o6pa6oTKe pe3ynLTaToB noene OKOJ 
nepclloneHTbi, eo.n;ep>Karuue KO.D;LI 3aperRcTpRpc 
BBO.D;.KTe.K • 38M DpH nOMO~R 6LieTporo clloToe• 
sa FS ·1500 /MEOPTA/. O.n;HRM R3 npRMepoa 
eTex enoeo6 onpe.n;eneHH.K KonR'IeeTBa co6LITHil 
TaHHLIM .n;en.eHHeM, KOTOPLie qa~e aeero npe.n; 
I<paTHLie Hano>KeHH.K a ·qaeTRU. 3TH eo6LITH.K, 
pR3YIOTe.K OTeyTeTBHeM HeiiTpOHOB. Tor.n;a C 
eneKTpoa, noeTpoeHHLIX .n;nx eo6LITRH e n =( 

C ni06biMR n '2; 1, D03BOn.KeT TO'IHO onpe.n;enR1 
:>KeHHH,_ ecnR OHR RMeiOTC.K, H BBeCTR eOOTBeTC~ 
3ynLTaTLI. 

IlpRcyTeTBRe nonHoii uucllopMauuu Ha nepcll 
npOH3BO.D;HTb nOBTOpHLIH aHanR3 HaKonneHHLI 
B03HHI<aeT He06XO.D;HMOCTb npoaepKH 3KenepRM 
noxan.KIOTe.K HOBLie npe.n;eTaaneHR.K o6 Recne.n;y€ 
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CTBJI.ReT npe.IJ,BapHTeJILHYIO o6pa60TKY /HHTerpaJibHbiH aHaJIH3/ 

HH y:>Ke a npouecce ee HaKonneHH.fl, KOTopa.R 3aKJIJO'IaeTC.R 

OBKe C06biTHH DO TeM HJIH HHbiM napaMeTpaM, DOCTpOeHHH 

MM /c B03MO:>KHOCTbiO HX ua6JIJO.IJ,eHH.fl Ha 3KpaHe OCUHJIJIOCKO· 

qa TH Ha TeJieTaiine/, B npOBe.IJ,eHHH Bbi'IHCJieHHif B XO.IJ,e H3Me

npOH3BO.IJ.HT npe.IJ,BapHTeJibHYIO o6pa60TKY .IJ,aHHbiX 6onee CJIO:>K· 

a OOCJie OKOH'IaHH.R 3KCOepHMeHTa; B 3TOM CJiyqae eCTb 

OCTb nocTpOeHH.R rHCTOrpaMM H npoae.IJ,eHH.fl Bbi'IHCJieHHH 

a OCHOBe TeX C06LITHH, .IJ,JI.R KOTOpbiX H3Mep.ReMbie napaMeTpbi 

eii:TpOHOB, aMDJIHTy.IJ,a OCKOJIKa, BpeM.fl H T • .IJ../ 3aKJIIO'IeHbl 

neHHLIX, 3a.IJ,aHHLIX JKCnepHMeHTaTopoM npe.nenax. HH:>Ke Mbl 

JTH !IJyHKUHH no.npo6Hee. 

cnepHMeHTaTOp HMeeT npocTOH .fl3biK 061UeHH.fl C H3MepHTeJibHOH 

!H, 6LICTpbiH .IJ.OCTyn K pe3yJILTaTaM, xapaKTepH3YIOlUHM HCCJie • 

npouecc H pa6oTy acero KoMnJieKca annapaTypLI B onLITe. 

JKCOepHMeHTaTopa C 3BM ocymecTBJI.fleTC.fl npH DOMOIUH 

a ASR -33 c HcnoJIL30BaHHeM 43 pa3JIH'IHLIX KoMaP.IJ. MHeMo

Koro THna, COCTO.fllUHX H3 .IJ.BYX HJIH Tpex 6yKB /HanpHMep, 

CS-Conditions of Selection 3a.IJ,aeT ycJIOBH.fl !IJHJibTpaUHH co6LI

HHTerpaJILHOM aHaJIH3e/. 3TH KOMaH.IJ,bl onpe.IJ,eJI.fiiOT Bbl6op: 

a HaKODJieHHJI .IJ,aHHbiX /HHTerpaJibHbiH aHaJIH3, JIH60 aHaJIH3 

HaHHeM KO.IJ,OB HCCJie.IJ,yeMbiX H/HJIH JTaJIOHHbiX C06biTHH B 6y

/Ha6JIJO.IJ,aeM OH Ha JKpaHe OCUHJIJIOCKODa rHCTOrpaMMLI; B/HH· 

, BbiBO.IJ,HMOH Ha neqaTb B BH.IJ.e 'IHCeJI, Ta6JIHU HJIH rHCTO· 

/yCJIOBHH BbiBO.IJ,a HH!~JopMaUHH Ha nep!IJopaTOp /Heo6XO.IJ,HMOCTb 

HH, 6biCTpbiH HJIH Me.IJ,JieHHbiH BbiBO.IJ./, a TaK:>Ke BCeX .IJ,pyrHX 

HaKOnJieHHJI, npe.IJ,BapHTeJibHOH o6pa60TKH, BbiBO.IJ,a H BBO.IJ,a 

HH. 

Tb naMJITH 3BM eMKOCTbiO 4K CJIOB CJIY:>KHT .IJ,JIJI xpaHeHHJI oc· 

porpaMMbl H HHTerpaJibHOH HH!IJOpMaUHH. 4K CJIOB HC\IIOJib3YIOTC11 

eHHR no.nnporpaMM apH!IJMeTHKH c nnaaaromeii: 3anRTOH H pe

a COOTBeTCTBYIOlUHX Bbi'IHCJieHHH. 8K CJIOB npe.IJ,CTaBJIJIIOT C060H 

CDOJib3yeMbiH .IJ,JIJI HaKOnJieHHJI KO.IJ.OB HCCJie.IJ,yeMbiX C06biTHH. 

orpaMMHo pa3.neneH ua .nse qacTH; nocne 3anonueHH11 o.nuoii 

K/, Ha6op HH!~JopMaUHH 6e3 OOTepH BpeMeHH npO.IJ,OJI:>KaeTCJI 

/4K/, B TO apeMR KaK KO.IJ.bl 2048 C06biTHH H3 nepBOH nep

CJI 6LICTPLIM nep4Jopa TopoM P E- 1500 I F ACIT I. 
erpaJibHbiH aHaJIH3 npOBO.IJ,HTCJI pa3.IJ,eJibHO .IJ,JIJI HCCJie.IJ,yeMbiX, 

a H !IJoHOBbiX C06biTHH .. ,l),1111 aKTOB .IJ,eJieHHJI HCCJie.IJ,yeMbiX 

OJITCJI CJie.IJ,yiOlUHe rHCTOrpaMMbl: a/aMnJIHTY.IJ.HbiH cneKTp oc

eneHHJI /127 KaHaJIOB, JIH60 B C:>KaTOH 4JopMe - 32 KaHana/; 

Hoe pacnpe.neneuHe aKTOB .neneHHR /16 Kauanoa, ueHa ape-
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MeHHOrO KaHana MeH.ReTCJI OT 10 .IJ.O 0,5 ceK/; B/.IJ.JIJI Ka:>K.IJ,OH H3 

wecTH rpynn 
3 He -c'leT'IHKOB pacnpe.neneHHe co6LITHH no npH3HaKy 

'IHCJia HeHTpOHOB n i , perHCTpHpyeMoro .IJ,aHHOH rpynnoii B O.IJ,HOM aKTe 

.neneHHJI /MaKCHMaJILHoe 3Ha'leHHe n 1 =3/; r/pacnpe.neneHHe co6LITHH 

no npH3HaKy 'IHCJia HeHTPOHOB n , perHCTpHpyeMoro BCeM .IJ,eTeKTOpOM 

B O.IJ,HOM aKTe .IJ,eJieHHJI /MaKCHMaJibHOe 3Ha'leHHe n =6x3=18/, n = 
1=6 

= In 
i=1 

; .n/pacnpe.neneHHe cyMMapHoro /~nR acex aKTOB .neneHHH/ 

3 . 
'IHcna HeiiTpouoa no rpynnaM He. cqeT'IHKOB. 

,l),JIJI JTaJIOHHbiX C06b1THH npOH3BO.IJ,HTCJI nOCTpOeHHe BCeX rHCTO· 

rpaMM, 3a HCKJIIO'IeHHeM 6/, .IJ,JIJI !IJoHOBbiX C06biTHH - 3a HCKJIIO'IeHHeM 

a/ H 6/; nonuoe 'IHCJIO rHcTorpaMM 29. 

KaK .IJ,JIJI HCCJie.IJ,yeMbiX, TaK H .IJ,JIJI 3TaJIOHHbiX C06biTHH no cneuH

aJibHbiM KOMaH.IJ,aM Ha TeJieTaiin Bbi.IJ,aiOTC.R: DOJIHble 'IHCJia 3aperHCTpH

poBaHHbiX HeHTPOHOB H OCKOJIKOB; pe3yJILTaTbl Bbi'IHCJieHHH cpe.IJ,Hero 

'IHCJia n H .IJ,HCnepCHH a: pacnpe.IJ,eJieHHJI MHO:>KeCTBeHHOCTH perHCTpH

pyeMbiX HeHTpOHOB, 34J4JeKTHB!!OCTL _peTeKTOpa £ ; onpe.IJ,eJieHHbie B nep

BOM npH6JIH:>KeHHH BeJIH'IHHbl v H av .IJ,JIJI pacnpe.IJ,eJieHHJI MHO:>KeCTBeH

HOCTH HcnycKaeMbiX HeHTpOHOB; CTaTHCTH'IeCKHe OWH6KH yKa3aHHbiX 

BbiWe BeJIH'IHH. 

HuTerpanLHLIH auanH3, npoBO.IJ.HMLIH o.nuoapeMeHHo c HaKonneHHeM 

HH!IJOpMaUHH, H npe,li;CTaBJieHHe ero pe3yJibTaTOB B Y.IJ.06HOH, uarJI.R.IJ,HOH 

4JopMe, D03BOJI11eT OCYlUeCTBJI.RTb 6biCTpy10 H Ha.IJ,e:>KHYIO OTJia.IJ.KY BCeX 

Y3JIOB annapaTypbl, .IJ,enaeT B03MO:>KHbiM aKTHBHbiH MHOrOCTOpOHHHH 

KOHTponb ee pa6oTLI B npouecce 3KcnepHMeHTa. 

fipH 06pa60TKe pe3yJibTaTOB nOCJie OKOH'IaHH.R 3KCnepHMeHTa 

nep!~JoneHTLI, co.nep)l(amHe KO.IJ.bl 3aperHcTpHpoaauuLix pauee co6LITHH, 

BBO.IJ,JITCJI B 3BM npH noMOlUH 6biCTI'oro !IJOTOC'IHTbiBaiOIUero ycTpOHCT· 

sa FS -1500 /MEOPTA/. 0.IJ.HHM H3 npHMepoa TaKOH o6pa6oTKH .RBJI.R

eTCJI cnoco6 onpe.neneHHH KOJIH'IeCTBa co6LITHH, ue cBH3aHHLix co cnou

TaHHLIM .nen.euHeM, KOTOPLie 'lame acero npe.ncTaBJIJIIOT co6oii MHoro

KpaTHLie HaJIO:>KeHHJI a •'faCTHU. 3TH C06b1TH.R, ecTeCTBeHHO, XapaKTe

pH3YIOTC.R OTCYTCTBHeM HeHTpOHOB. Tor.IJ,a cpaBHeHHe aMnJIHTY.IJ.HbiX 

cneKTPOB, nocTpOeHHbiX .IJ,JIJI C06biTHH C n =0 H .IJ,JI.R aKTOB .IJ,eJieHHJI 

C JII06b1MH n '2;: 1, 003BOJIJieT TO'IHO onpe.IJ,eJIHTb KOJIH'IeCTBO a ·Hano
:>KeHHH, .eCJIH OHH HMeiOTC.R, H BBeCTH COOTBeTCTBYJQJUHe nonpaBKH B pe-

3YJibTaTbl. 

fipHCYTCTBHe nOJIHOH HH!IJOpMaUHH Ha nep!~JoneHTe n03BOJIJieT TaK:>Ke 

npOH3BO.IJ,HTb DOBTOpHbiH aHaJIH3 HaKonneHHbiX paHee C06biTHH, eCJIH 

B03HHKaeT He06XO.IJ,HMOCTb npoaepKH JKcnepHMeHTaJILHbiX YCJIOBHH HJIH 

DOJIBJI.RIOTCJI HOBbie npe.IJ,CTaBJieHH.R 06 HCCJie.IJ,yeMOM JIBJieHHH. 

9 



K swmeynoMJIHYTWM napaMeTpaM nporpaMMHWM cnoco6oM )lo6as· 
JI.ReTCJI eme O)lHH • napaMeTp "MaJ<pOCKOUH'IeCKOro" /S OTnH'IHe OT 
t 1 I speMeHH,KOTopwii no3sonJieT npe)lcTasHTL nponecc Ha6opa uul)op· 
MaUHH U03TaUHO S Te'leHHe )lJIHTeJIJ.HOrO 0Tpe3I<a speMeHH /'I&COS HJIH 
cyToi</. 3To aeo6xo)lHMO, aanpuMep, .D.JIJI onpe,!J,eneHHJI HJIH nposepi<H 
nepao)la nonypacna)la accne.D.yeMoro cpasHHTeJILHO )lonro*HSYlllero 
H30Tona, JIH60 )lnJI KOHTPOJIJI 3a CTa6HJI~HOCThJOannapaTyphl npH )lJIH• 
TeJIJ.HhiX H3MepeHHJIX. YKa3aHHhiH napaMeTp SSO)lHTCJl nyTeM C'leTa 
HMUYJILCOS reHepaTopa l)oHa /'laCTOTa J<OTOporo COCTaSJIJieT o6hi'IHO 
He~J<OJlhJ<O rn/, a HHTepsan Me*.llY .llSYM.R MeTI<aMH "MaKpOCKOUH'IeCJ<O • 
ro" speMeHH 3a)laeTCJI 3I<CnepHMeHTaTOpOM H MO*eT 61>1Th npaKTH'Ie• 
CI<H JI106hiM, Ha'IHHaJI C HeCJ<OJlhJ<HX CeKYHJl. 

llapaMeTphl annapaTyow 

Hccne)losaHHJI napaMeTpos annapaTypw nposO.IlHJIHCh c noMOlllhiO 
244c; 

HCTO'IHHKa H3 . f
6
i HHTeH?/~OCT_hiO"" 13 )leJieHHI S MHHYTY. KaK CJie • 

.D.YeT H3 pa6oThl , JlJI.II Cm v =2,69±0,02. _ 
a/. Cpe)lHee speM.II *H3HH Heii:Tpouos .D.eneHHJI s )leTeKTope ~ 

OUeHHSaJIOCh 3J<CUepHMeHTaJILHO UO yMeHLWeHHtO cpe)lHero 'IHCJia HeHT • 
poHOS ii , perHCTpHpyeMoro Ha aKT )leJieHHJI 244Cm, C yMeHJ.WeHHeM 
speMeHH Shl.lleP*KH T I T • speMJI, s Te'leHHe KoToporo pa3pewaeTCJI 
perHCTpaUHJI HeHTpOHOS, OTC'IHTaHHOe OT MOMeHTa UOJISJieHHJI OCKOJIKa 
.D.eneHHJI/, puc. 4. Onpe,!J,eneHaoe T&KHM o6pa3oM r~ cocTasuno 
75+10 MKCeK. B COOTSeTCTSHH C 3THM Shl6paHO 3Ha'leHHe BpeMeHH 
Bhlnep*KH T =440 MKCeK "" 6 ~ , 'ITO o6ecne'IHB&eT COC'IHTI.IB&HHe 
99,7tfo HMUYJILCOB HeHTpOHOB, 3aperHCTpHposaHHhiX B aKTe )leJieHHJI. 

6/. YposeHh !)oRa npH B~6paHHOM 3Ha'leHHH 1 COCTaBJIJieT 
/0,5 ·1,0/· 10-3 aeii:Tpoa/ .D.eneHue. llpH pa6oTe )leTeKTopa aenocpe.D.cT • 
BeHHO Ha UY'IKe 'laCTHU CJie)lyeT O*H.IlaTJ. yseJIH'IeHHJI l)oHa B CBJI3H 
C 3ana3)lhiBa10lllHMH Heii:TpOHaMH H3 OCKOJIKOS BWHY*.IleHHOrO ,IJ,eJieHHJI 
.a,!J,ep Nuweaa TJI*eJihiMH uoHaMH. Tor.lla 3Ha'leHHe T , /a, cne)losa· 
TeJILHO, H l)oH/ MO*eT 6hJTh yMeHJ.WeHO B 2·3 pa3a C He3Ha'IHTeJIJ.HOH 
noTepeit :JI)I)eKTHBHOCTH. 

s/. 31)1)eKTHBHOCTh .lerHCTpaUHH HeHTpOHOS ,IJ,eJieHHJI, OCHOSaHHaJI 
Ha v =2,69±0,02 )lJIJI 24 Cm, COCTaSJIJieT 44·48tfonp_H T =440 MKCeK, 
S 3aBHCHMOCTH OT KOHKpeTHOrO Bld60pa y'laCTKOS aMU.JIBTY.D.HhiX cneKT· 
pos Heii:TpOHOS S Ka*.D.OH rpynne H HeKOTOphiX ,!J,pyrHX YCJIOBHH. flpH 
3TOM :JI)I)eK'~HB_!f4ocTL perucTpanuu Y ·J<saHTOB IE =80~1280 K3B/ He 
npeshlwaeT 10 0/o. Y 
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r I. flposepJinacL cTeneaa. UH30"J:ponaa yrJ 
peracTp&pyeNwx /3aMe)lneHHWX/ H-.ITpoHos. B1 
)lOCT&TO'IHO BeJIH:Ka, npB06peT&81' BaBCJIOCTit BODJ: 
cnocoCSe coe)lHHeHHJl c'leT'IBJCOB B rpyttnw .,llml oil 
TpOUBH B&MB BCCJle)lOB&JIOCh npocTp&BCTBeHHOe p 
pHpyeMWX HejlTpOHOS JlJIJI JlBY:X BapB&HTOB C 
B rpynnw, KOTOphle Mhl YCJIOBHO H&30SeM "c 
H "cnBp&JlhHhiM" /puc. 56/. AH&JlB3BpOB&JlBCh I 

B KOTOphiX seeM ,IJ,eTeKTOPOM 3aperBCTpHpOS&HO 
Pe3YJILTaThl npe)lcTasneHw s Ta6nBne 1. 

I 

2 

3 

4 

~+4 

Ta6JIBil& 1 
llpocTpaHCTSeHHoe pacnpe)leJieHite perHcTPHi 

Pac111 .. 

0.187 

0.333 

0.333 
0.187 

0~334 

•cea ... p•a•• 

r•••~•• 

+ o.I37-o.oi2 

o.3s&!'o.oeo 
0.3Ie!o.OI9 

+ O.Iee-o.OI5 

0.32:¢0.018 

B cTpoKax Ta6nunw npuse)leHW sepostuo 
Heii:TpOHOS 1/0JlHOH rpynnol C'leT'IHI<OS, 2/JlSY 
MH, 3/.D.SYMJI rpynnaMH, pacnono*eHHidMB qepe3 1 

puqeci<H npoTusonono*HidMH rpynnaMB c'leT'IIl 
JlBI)p • pe3yJIJ.TaT pac'leTa )lJl.ll B30TPODHOrO yr 
perHCTpBpyeMWX HeHTPOHOS /sepOJITHOCTh noni 
poaa s OJlHY B3 wecTH rpynn pasHa 1/6 "'0,167/ 
pHMeHTaJIJ.HO H&6JIIO)leHHhle seJIB'IHHhl ,IJ,JIJI JlSYx 
C'leT'IHKOB, BCnpasneHHide Ha npoc'leTW H3 • 3a PB 
KOTOphle S03HH:Ka10T npu' perHCTpaUHH JlSYX HeiT 

II 



eynoMRHYTLIM napaMeTpaM nporpaMMHhiM cnoco6oM ,Zlo6as
.e O,ZlUH - napaMeTp "Mai<pOCI<ODU'IeCI<OrO" /8 OTJIU'IUe OT 
HH,KOTOPLIH D03BOJIJieT npe.D;CTaBUT& npouecc Ha6opa UHI!Iop• 
anHO 8 Te'leHUe .ZJ;JIUTeJI&HOTO OTpe3Ka 8peMeU8 /'laC08 8JI8 
o Heo6xo.ZJ;uMo, HanpuMep, .ZJ;JIR onpe,ZleneHuR un8 nposepxu 
onypacna.ZJ;a uccne.ZJ;yeMoro cpasHUTen&Ho .ZJ;onro~u8~ero 

u6o ,ZlJIJI KOHTPOJIJI 3a CTa6UJI~UOCT&IOannapaTypld np8 ,IlJIJI• 

i3MepeHURX. YI<a3aHHLiii napaMeTp S80.ZJ;UTCII nyTeM c'leTa 
reHepaTopa ~boRa /'laCTOTa I<OTOporO COCTaSnJieT 06W'IUO 

ru,/, a UHTep8aJI Me>K.ZJ;Y .llSYM.I MeTI<aM8 "Mai<pOCKODU'IeCkO • 
U 3a.ZJ;aeTCJI 3I<CnepUMeHTaTOpOM 8 MO>KeT 6&rT& npai<TU1fe• 
, Ha'IUHaJI C HeCI<OJI&I<UX cei<yH,Zl. 

llapaMeTpw annapaTrpw 

.ZJ;08aHUJI napaMeTpOS annapaTyp&r Dp0SO,Zl8JI8Cb C DOMOIU&IO 
U 3 

2441
6
i UHTeH<y'/J!OCT_&IO"" 13 ,ZJ;eJieHUI S MUHYTY. Kai< cne • 

OTid , .ZJ;nR Cm "' =2,69+0,02. - -
pe.D;Hee 8peMR >KU3HU UeiiTpOU08 ,ZleJieHUII S .ZJ;eTei<Tope ~ 
& 3I<CDepUMeHTaJI&HO DO yMeH&WeH810 cpe.ZJ;Hero '18CJia HeiiT· 
perucTpupyeMoro aa ai<T .ZJ;eneH8R 244Cm, c yMeH&WeaueM 
.ZJ;ep>KI<U T I T - 8peMR, s Te'leHue I<oToporo pa3pewaeTCR 
R HeHTpOH08, OTC'IUTaHHOe OT MOMeHTa DOJISJieHHJI OCI<OJII<a 
puc. 4. Onpe.ZJ;eneaaoe Tai<RM o6pa3oM ~ cocTasano 
ei<. B cooT8eTCT8RR c :JTRM sw6paao 3Ha'leHRe 8peMeaa 
T =440 MI<cei< "" 6 ~ , 'ITO o6ecne'IR8aeT coc'IRT&Isaaae 
JI&COS HeiiTpOH08, 3aper8CTp8pOSaHHidX 8 aKTe ,ZleJieR8JI. 
po8eHL lboaa np8 8&I6paHHOM 3Ha'leHRH :r cocTasnReT 

1 o-J HeiiTpOH/ .ZJ;eneHRe. fipR pa6oTe ,ZJ;eTei<TOpa Henbcpe,ZlCT • 
Y'II<e 'laCTHU cne.ZJ;yeT O~U.ZJ;aT& y8eJIU'IeH8JI ~boRa 8 CSJ13U 
aiOil.lUMU HeiiTpOHaM8 U3 OCI<OJIK08 8WHY>K.lleHUOrO .ZJ;eneU8R 
au TJI>KeJILIMU uoHaMu. Tor.ZJ;a 3Ha'leaue T , /a, cne.ZJ;osa
OH/ MO>KeT 6WTb yMeHbWeHO 8 2·3 pa3a C He3Ha'IUTeJibHOii 
ei<TU8HOCTU. 

lbei<TU8HOCTb~erucTpaU8UHeiiTpOHOS.ZJ;eJieHU.I,OCHOSaHHaJI 
0,02 .ZJ;JIJI 

24 
Cm, cocTasnseT 44-48'*' np_8 T =440 MI<cei<, 

•CTU OT I<OHI<peTHOrO Sld6opa Y'laCTI<OS aMDJiiiTy.ZJ;H&IX CRei<T· 
08 8 I<a>K.ZJ;oii rpynne u HeKoTopwx .D;pyrux ycno8uii. llpu 
TU8~0CTb perucTpauuu y -xsaHTos IE =80~1280 1<38/ He 
to- %. Y 
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r/. npoaep.lnacb CT8D8RL &MB~OTpon8R yrnoaoro )NlgJipe)leJieb.l 
per8cTp8pyeMwx /3aMe.llJI888Wx/ a~ITpoaos. BoJI8 3T&. aa•30'J'JoJIBB· 
.ZJ;ocTaTO'IHO seJIHxa, npao6peTaeT aaBtHot:TJo sonpoc o reoNeTJ)Ifllegxou 
cnocoCSe coe.llRHeH8.1 c'leT'I8I<OB a rpynnw.,llnJl oQeRI<R aemt'lliHW &d3o· 
TpOBU8 8&MR RCCJie,ZlOBaJIOCio DpOCTp&8CTSeH80e paonpe,Zl8JieHRe perBcT• 
p8pyeMWX HeiTpOHOS .ZJ;JIJI ,ZlS)'X :&ap8aHTOB COe,lliiReH8JI C'I8T'IBICOB 
s rpynnw, xoTop&Ie Mhl ycnosao Ha3oseM "cexTopaww" /p8c. Sa/· 
8 "cn8paJI&HwM" /puc. 56/. Aaanu38posan8Cb ai<TW .lleJieH8JI 244Cm , 
S I<OTOpWX SCeM ,ZleTei<TOpOM 3aper8CTp8pOS&RO TO'IHO .ll:&a HeiTpoHa. 
Pe3yJIJ.TaTW npe.ZJ;CTaBJieHW S Ta6JI8Qe 1. 

Ta6n8ua 1 
llpocTpaHcTseaaoe pacnpe,ZleJieH8e per8cTp8pyeMwx HeiiTpoaos 

Pac'll'f •cea ... paaa• •capa.a••••• 
r•••-.p•• ree•-.p•• 

I 0.167 + 0.137•0.012 + o. u;s-o.ooe~ 
~ . 

2 0.333 o.3ss-!o.o2o 
. + .. 

o.33a-o.ole 

3 0.333 0.3Ie!o.OI9 + o. 327-0.019 

4 o.167 + o.Ies-o.ois O.l7&tO.Ol4 

1+4 0.334 o.32:¢o.oie + 0.337-0.015 
--·- --- -~ ---- - ~·------

B cTpoxax Ta6nHQW np8se,ZleHw sepo.&THOCT8 per8cTpaU.88.llBYX 
HeiiTpOHOS 1/0.ZJ;HOi rpynnol C'leT'IUI<OS, 2/.ZJ;SYM.I COCe,ZlHUM8 rpynna· 
M8, 3/.ZJ;SYMJI rpynnaMU, pacDOJIO)I(eHHWMU 'lepe3 O.ZJ;HY, 4/.llSYMJI reOMeT· 
P8'1ecxu npoTHSODOJIO>KH:WM8 rpynnaM8 C'leT'I8I<OS. nepsa.ll I<OJIORI<a 
u.albp - pe3yJIJ.TaT pac'leTa .llJI.I 830Tponaoro yrnosoro pacnpe.ZJ;elleHIIR 
perHCTp8pyeM:WX HeiTPOHOS /sepOJITHOCT& nona,ZlaHH.I BToporo BelT· 
poaa s O.llHY 83 wecTu rpynn pasHa 1/6 ... 0,167/, ,ZlBe .llPYrlle - 3I<cne
p8MeHTan&ao Ha6nro.ZJ;eHHide 8eJI8'1HHid .ZJ;JIJI .llBYx BapUaHTOB COe,Zl8HeR8JI 
c'leT'I8I<os, Hcnpasneuawe ua npoc'leTw 83- 3a pa3pemaromero speMeH8, 
KOTOpWe S03H8kaiOT npu' per8CTpaU.8U .ZJ;8yX HeiTpOHOB S O,ZlHOI rpynne. 

II 



H3 Ta6nHUbl BH.IJ:HO, 'ITO cTeneub aHH30TponHH yrnosoro pacnpe

.neneHHJI ueseJIHKa, H o6a sapuanTa coe.IJ;HHeHHJI C'leT'IHKOB .naiOT noxo

)I(He pe3yJibTaTbl. llpH 6onee HlOTpOnHOM pacnpe,D;eJieHHH C'leT'IHKOB 

/"cnHpanhHaJI" reoMeTpHJI/ nonyqaeTcJI pe3yJibTaT, uaH6onee 6JIH3KHH 

K pac'leTHOMY. HMeHHO 3TOT sapHaHT H sLJ6paH HaMH .IJ;JIJI .nanbHeiiweB: 

pa6oTLJ. 

.D:/. lloCKOJibKY YCHJlHTeJibHOtiJopMHpyiOIUHH TpaKT o6Jia,IJ;aeT KO" 

He'IHbiM pa3peruaiOIUHM ~peMeHeM~ ~ "" 2 MKCeK, perHCTpaUHJI .D:BYX 

H 6onee HeHTpOHOB O,IJ;HOH rpynnoH 3He•CtfeT'IHKOB MO)I(eT npHBO,IJ;HTb 

K noTepe HMnynbcos. BepoJITHOCTb uaJIO)I(eHHJI .nsyx HMnynbcos a onpe

,IJ;eJIJieTCJI pa3peruaiOIUHM BpeMeHeM TpaKTa H Cpe,D;HHM BpeMeHeM )I(H3" 
T 

HH HeHTpOHOB B ,IJ;eTeKTope To ,a, TO'IHee, a= 2r r 1 2 (t) d t' r.ne l(t)-
p~ ~ 

HOpMHpOBaHHOe BpeMeHHOe pacnpe,D;eJieHHe HMnyJII>COB OT 3aXBa Ta HeHT • 

poHOB a.npaMH 
3 He, T - speMeHHaJI BLJ.IJ;ep)I(Ka. Onpe.neneuuaa 3KCne

pHMeHTaJibHO, B uarueM cnyqae 3Ta BeJIH'IHHa COCTaBHJia 0,10±0,03. 

C yqeTOM BepOJITHOCTeH perHCTpaUHH .IJ;BYX H 6<!_Jlee HeHTpOHOB O,IJ;HOH 

rpynnOH C'leT'IHKOB, nonpaBKa K H3MepJieMOMY V , CBJI3aHHaJI C npo· 

c'leTaMH H3- 3a pa3peruaiOwero speMeHH, cocTaBJIJieT 0,80/o. O.nHospe

MeHHaJI perHCTpaUHJI .IJ;BYX HeHTpOHOB .D:BYMJI pa3JIH'IHbiMH rpynnaMH 

C'leT'IHKOB K npOC'IeTaM He npHBO,IJ;HT H3" 3a n·OJIHOH He3aBHCHMOCTH 

yCHJIHTe JibHOtiJopMHpyiOIUHX TpaKTOB. 

06pa60TKa pe3yJibTaTOB 

3KCnepHMeHTaJibHbiMH ,IJ;aHHbiMH, nO,IJ;Jie)l(aJUHMH OKOH'IaTeJibHOH 

o6pa6oTKe, JIBJIJIIOTCJI pacnpe,IJ;eJieHHJI HCCJie,IJ;yeMbiX H 3TaJIOHHbJX CO" 

6LJTHH no npH3HaKy 'IHCJia HeHTpOHOB n , perHCTpHpyeMoro B O,IJ;HOM 

aKTe .neneHHJI. ,D;na nony'leHHJI KOHe'IHhiX pe3yJibTaToB /v, cv, P v I 
He06XO,IJ;HMO BBeCTH B 3TH .pacnpe,D;eJieHHJI nonpaBKH, Y'IHTbJBaiOIUHe 

pa3peruaiOIUee BpeMJI, tiJoH H JtiJtiJeKTHBHOCTb ,IJ;eTeKTOpa HeHTpOHOB. 

llyCTb nocne y'leTa /no MeTO.D:Y, H3JIO)I(eHHOMY BbiWe/ MHOro· 

KpaTHbiX HaJIO)I(eHHH a -qacTHU, ecnH OHH HMeiOTCJI, I F l-pacnpe.nene-
~ n 

HHe MHO)I(eCTBeHHOCTH perHCTpHpyeMbiX HeHTpOHOB, Ka)I(,IJ;aJI KOMnOHeH· 

Ta Kofoporo Fn ecTb sepoJITHOCTb perHcTpauHH n ueB:Tpouos ua aKT 
n;=l 

.neneHHJI, TaK 'ITO I F = 1 . Tor.na KOMnoneHJ:bi pacnpe.neneHHJI MHo
n=O n 

)l(eCTBeHHOCTH IF ' l , HcnpasneHHoro Ha npocqeTLJ H3- 3a pa3pewa10· 
n 

wero BpeMeHH, MO)I(HO nony'IHTb, nOJJb3YJICb COOTHOWeHHeM 

12 

F =F' (l-aW)+ aW 1 F 
n n n n+ 

Wn=W2n+ 3 W3n' 

r.ne a =0,10 • BepOJITHOCTb HaJIO)I(eHHJI HM 

3aperHcTpHposauuhiX o.nuoB: rpynnoB: 
3 

He

cpe.nuHe 'IHCJia CJiy'laeB perHCTpaUHH COOl 

HeHTpOHOB O,IJ;HOH rpynnoii C'leT'IHKOB Ha a~ 
'IHCJIOM 3aperHCTpHpOBaHHbiX HeHTpOHOB, pa 

.nna Ka)l(.noro n ·~ 2 nocne OKOH'IaHHJI JKcnepu~ 

Mbi OLAF. CooTnoweuue /1/ cnpase.IJ;JIHB< 

"' a 2 , BKJia,IJ;OM KOTOpbiX MO)I(HO npeue6pe'lb 

,IJ;anee, nyCTb{Bn}- JaperHCTpHpOBaHH 

)l(eCTBeHHOCTH tiJouosbiX ueiiTpouos. Tor.na K( 

I F ~- l , ucnpasneuuoro H ua 4Jou, MoryT ( 

Myne 

F" 
n 

1 

Bo 
F , 

n 

i"'n 

I B F , . ] 

i"' 1 
n-1 

~OpMy!lOH /2/ Y'IHTbiBaeTC.II TaK)I(e H B03MO> 

pOHOB HCCJle,IJ;yeMOrO H 3Ta!lOHHOrO H30TOIT 

cpaBHHTe!lbHO 60JiblliHX HHTeHCHBHOCTeH 06 

uecxonbKHX .neneHHH B cexyu.ny I. nocxonbK~ 
JleHHeM/ Ma!l, B OTCYTCTBHe HHTeptiJepeHUHH e 

npocTOH tiJopMynoH 

" 
F , = 

n 

F, 
n 

F , 
- Y n-1 

1 - y 

r.IJ;e Y • cpe)lHee 'IHCJ10 $OHOBbiX HeHTpOHOB 

nocne eee)leHHH yxaJaHHbiX BbiWe no 

MOrO, TaK H )1!1.11 3Ta!lOHHOrO HCTO'IHHKa, M• 

'IHHbl 

n 
n =nmax 

I 
n=1 

n=n 
m· 

a I n • F " H n=O n n 
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Ta6nHULI BH~HO, 'ITO CTeneHb aHH30TpOnHH yrnoaoro pacnpe· 
HeaenuKa, u o6a aapuaHTa coe~HHeHHB C'leT'IHKOB ~aiOT noxo
ynbTaTbl. IJpH 6onee HJOTpOnHOM pacnpe~eneHHH C'leT'IHKOB 
bHa.a:" reoMeTpu.a:/ nonyqaeTc.a: peJynbTaT, Hau6onee 6nH3KH:ii 
HOMY. 11MeHHO 3TOT BapHaHT H BLI6paH HaMH ~nB ~anbHe:iiwe:ii 

IJocKOnbKY ycunHTenbHO«bopMHpyiOIUHH TpaKT o6na~aeT KO· 
pa3pewaiOIUHM BpeMeHeM ~ "" 2 MKCeK, perHCTpaiJ,HB ~BYX 
HeHTpOHOB O~HOH rpynno:ii 3He·ClfeT'IHKOB MO*eT npHBO~HTb 
HMnynLcoa. Bepo.a:THOCTb Hano*eHHB ~ayx HMnynhCOB a onpe-
pa3pewaiOIUHM BpeMeHeM TpaKTa H cpe~HHM BpeMeHeM *H3-

T 
OHOB B ~eTeKTOpe To ,a, TO'IHee, a= 2r r 1 2 (t) d t' r~e l(t)-

p~ v aHHoe apeMeHHoe pacnpe~eneHue HMnym;coa OT JaxaaTa HeHT-
paMH 

3 
He, T- apeMeHHa.a: BLI~ep*Ka. Onpe~eneHHa.a: 3Kcne

bHo, a aaweM cnyqae 3Ta aenu'IHHa cocTaauna 0,10±0,03. 
BepOBTHOCTe:ii perHCTpaiJ,HH ~BYX H 6~nee He:iiTpOHOB O~HOH 

C'leT'IHKOB, nonpaBKa K H3Mep.a:eMOMY V , CBB3aHHaB C npo
H3- Ja pa3pewaroiUero apeMeHH, cocTaan.a:eT 0,8o/o. O~Hoape

perHCTpaiJ,HB ~BYX HeiiTpOHOB ~BYMB pa3nH'IHbiMH rpyimaMH 
B K npOC'IeTaM He DpHBO~HT H3 • 3a nOnHOH He3aBHCHMOCTH 
bHo«bopMHPYIOIUHX TpaKTOB. 

06pa60TKa peJynhTaTOB 

nepHMeHTanbHbiMH ~aHHbiMH, DO~ne*aiUHMH OKOH'IaTenbHOH 
e, BBnBIOTCB pacnpe~eneHHB HCCne~yeMbiX H 3TanOHHLIX CO" 

npH3HaKy 'IHCna HeHTpOHOB n , perHCTpHpyeMoro B O~HOM 
eHu.a: . .LJ;n.a: nony'leHu.a: KOHe'IHbiX peJynbTaToa /v, c,_., P,_. I 
MO BBeCTH B 3TH pacnpe~eneHHB nonpaBKH, Y~TbiBaiOIUHe 
IUee BpeM.a:, «boH H J«b«beKTHBHOCTb ~eTeKTOpa HeHTpOHOB. 
Tb nocne y'leTa /no MeTo~y, H3no*eHHOMY BbiWe/ MHoro
Hano*eHu:ii a -qacTHU, ecnu OHH HMeiOTCB, IF l-pacnpe~ene-

v n 
eCTBeHHOCTH perHCTpHpyeMbiX HeHTpOHOB, Ka*~a.a: KOMnOHeH· 
oro F n eCTb BepOBTHOCTb perHCTpaiJ,HH n HeHTpOHOB Ha aKT 

n:=l 

TaK 'ITO I F = 1 . Tor~a KOMnoHeHJ:bl pacnpe~eneHu.a: MHo
n=O n 

OCTH IF ' l , ucnpaaneHHoro Ha npoc'leTbl H3- Ja pa3pewaron 
eHH, MO*HO nony'IHTb, nOJJb3YBCb COOTHOWeHHeM 

12 

F'(1-aW)+aW 
1

F' 
1 n n n+ n+ 

F 
n /1/ 

W =W2 +3W 3 , n n n 

r~e a =0,10 - BepOBTHOCTb HanO*eHHB HMnynbCOB ~BYX HeHTpOHOB, 
3aperHCTpHpoaauubiX o~Hoii rpynnoii 

3 
He- cqeT'IHI<OB, W 

2
n H W 

3
n -

cpe~Hue qucna cnyqaea perucTpauuu cooTseTCTBeuuo ~Byx u Tpex 
HeHTpOHOB O~HOH rpynnoii C'leT'IHI<OB Ha aJ<T ~eneHHB C CYMMapHbiM 
'IHCnOM 3aperHCTpHpOBaHHbiX HeHTpOHOB, paBHbiM n ; onpe~enJIIOTCJI 
~nJI l<a*~oro n '~ 2 nocne oJ<OH'IaHHJI JJ<cnepnMeHTa c noMOIUbiO nporpaM
Mbi OLAF. CooTuoweuue /1/ cnpaae~nuao c TO'IHOCTbiO ~o qneuoa 
"" a 2 

, BJ<na~OM I<OTOpbiX MO*HO npeue6pe'lb. 
.LJ;anee' nyCTb I B n 1- JaperHCTPHPOBaHHOe pacnpe~eneuue MHO

*eCTBeHHOCTH «bonoBbiX ueiiTpouoa. Tor~a KOMnoueHTbi pacnpe~eneHHJI 
I F ~, I , ucnpasneHuoro u ua $on, MoryT 6biTb onpe~eneHhi no «bop
Myne 

F" 
n 

1 

Bo 
F , 

n 

i=n 

I B 
; = 1 

F , 
n-i /2/ 

ci»OpMynoii /2/ YlfHTbiBaeTCJI TaK*e H B03MO*HaJI HHTep$epeHIJ,HJI HeHT· 
poHoB uccne~yeMoro u 3TanoHuoro HJOTonos, J<OTopaJI JaMeTua ~nJI 

cpaBHHTenbHO 6onbWHX HHTeHCHBHOCTeH o60HX HCTO'IHHI<OB /nop.R~J<a 
HecKonbKHX ~eneuuii B ceKyH~y/. IIocKonbJ<Y $on /He CBJI3aHHbiH c ~e
neHHeM/ Man, B OTCYTCTBHe HHTep$epeHIJ,HH ero MO*HO Y'IHTbiBaTb 6onee 
npOCTOH $opMynoii 

F , = 
n 

F , 
n 

- y F, 
n-1 

1 - y 
/2a/ 

r~e y • cpe;IHee lfHCno $onoBbiX HeiiTpouos ua aKT ~eneuu.a:. 
Ilocne sse.ueHHfl yJ<aJaHHbiX Bbiille nonpaao1< J<aJ< ~nfl uccne~ye· 

Moro, TaK u .unfl JTanouHoro HCTOlfHHKa, MoryT 6biTb noJiy'leHbi senu· 
'IHHbl 

n 
n =nmax 

l 
n=1 

n =n max 

(n-ii)
2 

F" ·/3/ 
n 

n • F " H a l 
n=O n n 
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fipH :JTOM CTaTHCTH'IeCI<a.ll OUIH6I<a BeJIH'IHHhl n- onpe,D;eJIJieTCJI Bhlpa

>KeHHeM llii =on/ yM, r.D;e on - WHPHHa perHcTpHpyeMoro pacnpe

,D;eneHH.II MHO>KecTaeaaocTH, a M - nonaoe 'IHcno aa6JUO.D;eHHhiX ai<TOB 

,D;eJieHHJI. C llOMOIQblO np~CThiX lilopMyJI MO>KHO llOJIY'IHTh V x .D;JIJI HC

CJie.D;yeMOrO HlOTona H o v - .D;HcnepcHIO pacnpe.D;eneHH.II P v : 

n x n x 
v v--=---a -n

8 
E 

2 
0 

v 

2 -
on-n(_l-E) 

E 2 
/4/ 

Pacnpe,D;eJieHHe MHO>Ke.CTBeHHOCTH HeihpOHOB, HCnyci<aeMhiX ,D;e

JIJIIQHMC.II .II.D;poM, MO>KHO paccJ:'}Ta Tb, Y'IHThiBaJI :J4141ei<THBHOCTb .D;eTei<-

Topa E no lilopMyne ,LJ;aiiaeaa 
7 

: 

n=n 
Imax n! p 

v n=v v!(n-v)! 
E -n(E -1 )n-v F ". 

n /5/ 

0I<OH'Ia TeJibHa.ll o6pa60TI<a pe 3YJibTaTOB :JI<CnepHMeHTa npOBO.D;HT

C.ll ua 3BM CDC-1604A no nporpaMMe ·BORJA , aanacauaoii aa .113bii<e 

FORTRAN 

3ai<JIIO'IeHHe 

1. )J;eTei<Top aeiiTpoaoa ,D;eneHH.II aa 6a3e 36 nponopu:aouan&HbiX 
3 He- c'leT'IHI<OB, noMemeHHhiX B 3aMe.D;JIHTen&, HMeeT :J4!4!ei<THBHOCTb 

peracTpau:aa OI<OJIO SO<fo npH ypoaae 4loua Menee 0,001 ueiiTpon/.D;ene-

HHe. 

2. PeracTpan:H.II aeiiTpouoa ~ coana.D;eHHH c oci<OJII<O~ ,D;eneHH.II 

.IIBJI.IIeTC.II uaa6onee np.IIMbiM H TO'IHhiM MeTo.D;oM HlMepenH.II v . Onpe

.D;eneuae I<OJIH'IeCTBa ueiiTpoaoa .D;JI.II I<a>K.D;oro OT.D;em.uoro ai<Ta .D;eneua.11 

BCer.D;a npHBO,ll;HT I< MeHbWeH CTaTHCTH'IeCI<OH OWH6I<e V , l.feM HHTe

rpaJibHOe H3MepeHHe 'IHCJia HeHTpOHOB H OCI<OJII<OB; n03BOJI.IIeT onpe

,ll;eJI.IITb, Hap.II.D;Y C V , pacnpe.D;eJieHHe MHO>KeCTBeHHOCTH HeHTpOHOB, 

Hcnyci<aeMhiX .D;eJI.IIIUHMC.II .II.D;poM P v• H ero napaMeTpbi. 

3. llapannen&Hhlii auana3 ueiiTpoaoa .D;eneHH.II Hccne.D;yeMoro H :JTa

nouuoro H30TOnOB ycTpaH.IIeT OWH6I<H, CB.II3aHHbie C BepO.IITHbiMH He-

60JibWHMH Hl~eHeHH.IIMH f , n03BOJI.IIeT aBTOMaTH'IeCI<H HOpMHpOBaTb 

HJMep.lleMoe v . 

14 

• 

4. 3I<cnepHMeHT, ocymeCTBJI.IIeMhiH Ha JIHHHH 

TaeT p.ll,ll; cyweciaeHHhiX ,ll;OCTOHHCTB: a/HHTerpaJihl 

MaU:HH, npOBO,ll;HMhiH O,ll;HOBpeMeHHO C ee Hai<OnJieHl 

HenpepbiBHhiH I<OHTpOJib 3a pa60TOH annapaTyphl, I 

JI.IITb MHOrHe xapai<TepHCTHI<H HCCJle.D;yeMOrO .IIBJleHil 

3I<CnepHMeHTa; 6/xpaHeHHe nOJIHOH HH4!0pMaU:HH /"F. 
nepliloJieHTe ll03BOJI.IIeT nOBTOpHO o6pa6aTbiBaTb ] 

H Ha,ll;e>KHO BBO,ll;HTb He06XO,ll;HMbie nonpaBI<H; B/Xa] 

JIH3aTopa MOryT 6biTb H3MeHeHbl nporpaMMHblM ny

Ja co6oii HJMeHeHHH B annapaType; r/pa6oTa Ha J 

npe,ll;OCTaBJI.IIeT B03MO>KHOCTH, He npe,ll;yCMOTpeHH~ 
nepHMeHTaTOpOM, HH nporpaMMHCTOM: ee CO,ll;ep>KaHl 

5.He6onbmoe ycoaepmeHcTaosaHHe annapaTYPl 

aHaJIH3 aMnJIHTY,ll; /:JHeprHii/ o60HX OCI<OJII<OB H H 

ai<Ta .D;eJieHH.II - ll03BOJIHT H3y'laTb KOppeJI.IIU:HH J 
I<OTOpbie ,ll;aiOT Ba>KHYIO HH4!opMaU:HIO ,ll;Jl.ll I<pHTH'Ie4 

TH'IeCI<HX npe.D;cTasneuaii o npou:ecce .D;ene~H.II I E 
seTCTBeHHO I<HHeTH'IeCI<He :JHeprHH H MaCChi o60HX 

C noMOWbiO annapaTyphl, npe.D;cTasneuHoii E 

HCCJie,ll;OBaJIHCb . MrHOB~H,Hbie HeHTpOHbl npH C 

256 Fm (T 
112 

= 2,6 '!ac) 1
8
1. 

AaTopbi shlpa>KaiOT aci<peHHIOIO 6naro.D;l 

r .H.cl>nepOBY H ,ll;OI<TOPY 4IH3. -MaT. Hayi< IO.U.Oral 

Ja,ll;a'IH, noCTO.IIHHOe BHHMaHHe H HHTepec I< ueii, 

meCTBeHHYIO nO.D;,ll;ep>KI<Y B nepHO,ll; C03,ll;aHH.II annap 

ABTOPhl 6naro.D;ap.IIT r.M.Tep-AI<Ollb.IIHa HC4 

nhi, mo6e3HO npe.D;OCTaBHBWHX 
3 

He -c'leT'IHI<H, 

coaeT&I H .D;HCI<yccaa; B.r .Cy66oTHHa - 3a ai<TJ 

" 6oTe H none 3Hbie JaMe'laHHJI npa no.D;rOTOBI<e 

:6. B .cl>elilHJIOBa H n.IT. lleJIHOI<OBa Ja no.D;.D;ep>KI<Y Hot 

'IHXHHa, I<OHCTpyHpOBaBmero ,ll;eTei<TOP ueiiTpOH 

TeJlbHhl I<OJIJiei<THBY pa,ll;HOMOHTa>KHHI<OB BO rJiaB 

Ja I<a'leCTBeHnoe shlnonueuae pa6oT; IO.B.llony6< 

npa uana.D;I<e annapaTypbi. 
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OM CTaTHCTH'feCKaJI OWH6Ka BeJIH'IHHW: n- Onpe,D;eJIJieTCJI BW:pa

/1n = 0 I yM. r.ne 0 n - WHPHHa perHCTpupyeMoro pacnpe

MHO>KgCTBeHHOCTH, a M - DOJIHOe 'IHCJIO Ha6JIJO.IJ;eHHW:X aKTOB 

• C DOMO~LIO np~CTLIX «<!OPMYJI MO>KHO DOJIY'IHTI. ;'x .D;JIJI HC· 

oro u3oTona u o v - .nucnepcuro pacnpe.neneuuJI P v : 

n x n x 
v--=---a -n

8 
E 

2 
0 

v 

2 -
o -n(l-E) 

n --

E 2 
/4/ 

cnpe.D;eJieHHe MHO>KeCTBeHHOCTH He:iiTpOHOB, HCDYCKaeMLIX .D;e

JI R.D;poM, MO>KHO paccJ'}TaTL, Y'IHTLIBaJI 34MtleKTHBHOcTL .neTeK
no «<!opMyJie ,ll;aiiaeua 7 

n=n 
max n' I . 

n=v v!(n-v)! 
E -n(E -1) n-v F ", 

n /5/ 

OH'faTeJILHaJI o6pa60TKa pe3yJILTaTOB 3KCDepHMeHTa npOBO,D;HT

BM CDC-1604A no nporpaMMe ·BORJA , uanucauuoii ua JI3LIKe 
N 

JaKJIIO'feHHe 

,lJ;eTeKTOp HeiiTpOHOB ,D;eJieHHJI Ha 6a3e 36 nponop~HOHaJILHLIX 
eT'IHKOB, DOMe~eHHLIX B 3aMe,D;JIHTeJIL, HMeeT 34l«<!eKTHBHOCTL 

lai.J,HH OKOJIO 50o/o npu ypoaue «<!oua Meuee 0,001 ueiiTpou/.nene-

PerucTpa~HJI HeHTpOHOB B COBDa,D;eHHH C OCKOJI~OM ,D;eJieHHJI 

uau6onee npRMLIM H TO'IHLIM MeTO.D;OM H3Mepeuua v . Onpe

KOJIH''leCTBa HeHTpOHOB .D;JIJI Ka>K,D;OrO OT,D;eJILHOrO aKTa ,D;eJieHHJI 

PHBO,D;HT K MeHLWeii CTaTHCTH'feCIWH OWH6Ke ii , t:JeM HHTe-

H3Mepeuue 'IHCJia He:iiTpOHOB H OCKOJIKOB; D03BOJIJieT ODpe

Hapa.n;y C V , pacnpe,D;eJieHHe MHO>KeCTBeHHOCTH HeHTpOHOB, 

MLIX .n;eJIH~HMCJI JI.D;pOM p V, H ero napaMeTpLI. 

!TiapaJIJieJILHLIH aHaJIH3 HeHTpOHOB ,D;eJieHHJI HCCJie,D;yeMoro H 3Ta

H30TODOB YCTpaHJieT OWH6KH, CBJI3aHHLie C BepOJITHLIMH He

H H3~eHeHHHMH E , D03BOJIJieT aBTOMaTH'feCKH HOpMHpOBaTL 
oe v 

14 

• 

4. 3KcnepHMeHT, oc~eCTBJIJieMLIH Ha JIHHHH C 3BM, npuo6pe

TaeT p.II.IJ: cy~eCTBeHHLIX .D;OCTOHHCTB: aiHHTerpaJILHLIH aHaJIH3 HH«<!op

Mai.I,HH, DpOBO,D;HMLIH O.D;HOBpeMeHHO C ee HaKODJieHHeM, o6ecne'IHBaeT 

uenpepLIBHLIH KOHTpOJIL 3a pa60TOH annapaTypLI, D03BOJI.IIeT onpe.n;e

JI.IITL MHOrHe xapaKTepHCTHKH HCCJie.n;yeMOrO .IIBJieHH.II Ha JII060H CTa.IJ:HH 

3KCDepHMeHTa; 6lxpaHeHHe DOJIHOH HH«<!OpMai.I,HH IKO.IJ:OB co6LITHHI Ha 

nep«<!oJieHTe D03BOJIJieT DOBTOpHO o6pa6aTLIBaTb pe3yJILTaTLI, JierKO 

u Ha.n;e>KHO BBO.IJ:HTb ueo6xo.IJ;HMLie nonpaBKH; olxapaKTepHCTHKH aua

JIH3aTopa MOryT 6biTb H3MeHeHbl nporpaMMHbiM DyTeM, 'ITO He BJie'feT 

3a co6oii H3MeHeHHii B annapaType; rlpa6oTa Ha JIHHHH c 3BM qacTo 

npe.n;OCTaBJI.IIeT B03MO>KHOCTH, He npe.n;ycMOTpeHHLie 3apaHee HH 3KC· 

nepHMeHTaTOpOM, HH nporpaMMHCTOM: ee co.n;ep>KaHHe 6oraqe npoeKTOB. 

5 .I:Ie6onLwoe ycoaepweucTooaauue an napa TYPLI - o.n;HoapeMeHHLiii 

auaJIH3 aMDJIHTY.D: I3HeprH:iil 060HX OCKOJIKOB H HeHTpOHOS H3 O.D;HOrO 

aKTa .n:eneuu.11 - no3BOJIHT H3y'faTb KoppeJI.III.J,HH I v, E 1 , E 2 , A 1 , A 2 1, 
KOTOpbie .n;aiOT Ba>KHYIO HHcilopMai.J,HIO .D:JIJI KpHTH'feCKOH o~eHKH Teope

TH'feCKHX npe.n;cTaoneuuii o npo1.1,ecce .n:ene;u:un IE 1 2 H A 1 2 - cooT

aeTCTBeHHO KHHeTH'feCKHe 3HeprHH H MaCCbl o60HX O~KOJIKOB AeJieHH.III. 

C DOMO~biO annapaTypLI, npe.n;cTaBJieHHOH B HaCTOJIU\eH CTaTbe, 

HCCJie,D;OBaJIHCb MrHOB/I?Lie HeHTpOHbl DpH CDOHTaHHOM .n;eJieHHH 

256 Fm ( T 1f2 = 2,6 ~ac) 8 
• 

AaTOpbi oLipa>KaiOT ucKpeHHIOIO 6naro.n;apHOCTb aKa.n;eMHKY 

r.H.cl>nepoay H .noKTopy clla3.-MaT. HayK IO.U.Orauecnuy3anocTaHOBKY 

3a.n;a'IH, DOCTO.IIHHOe BHHMaHHe H HHTepec K HeR, B.A.,lJ;pyHHY - 3a cy

~eCTBeHHYIO DO.IJ:.IJ:ep>KKY B nepHO.D; C03,D;aHHJI annapaTypLI. 

ABTOPLI 6naro.n:apJIT r .M. Tep-AKODb.IIHa H COTPY.IJ:HHKOB ero rpyn

Dbl, nro6e 3HO npe.n;ocTaBHBWHX 3 He - cqeT'IHKH, 3a MHoro'IHCJieHHbie 

coaeTLI H .nucKyccuu; B.r.Cy66oT~Ha - 3a aKTHBHoe yqacTue B pa-

6oTe H none3HLie 3aMe'faHH.II npu no.n:roTOBKe HaCTOJIU\eii cTaTLH; 

li. B .cl>ecllunoaa H JI.ll. lleJIHOKo:Ba 3a no.n.n:ep>KKY H o6cy>K.D;eHHB; 10 .A.,ll;LB

'IHXHHa, KOHCTpyupoBaBWero .n;eTeKTOp HeiiTpOHOB. ABTOpbi DpH3Ha

TeJibHbl KOJIJieKTHBY pa.nuoMOHTa>KHHKOB oo rnaae c B.B.Ko'feTKOBbiM 

Ja Ka'feCTBeHHOe BLIDOJIHeHHe pa6oT; IO.B.llony6oBpuuoay - JanoMOU\b 

npu uana.nKe annapa TYPLI. 
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Pac. 2. YnpomeHHaJI 6noK-cxeMa :meKTpoHHoii annapaTypbl. 
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Y CJIOBHJI 06MeH8 

DpenpHHTbi H coo6meHHH OH.RH paccbmaJOTCH 

HMHOrO o6Meaa,yHHB9pCHT9T8M 1 HHCTHTyTaM, IJ8( 

aay'<!Hb!M rpynnaM H OTll91JbHbiM Y'<i9HbiM 6onee E 
nony'I8T91JSIM H3ll8HHA OH.RH npenocT8BIJSI9TC! 

SIBHTb HHHUH8THBy B 6ecniJ8THOll: nOCbiiJKe ny611H~ 

o6MeH8 npHHHM810TCSI H8Y'<!Hbl9 KHHrH, )l{ypH81lbi, 

ny61JHK8UHH no T9M8THKe 0115111. 
EllHHCTB9HHbiA BHll ny6nHK8UHA1 KOTOpbiA H8 

9TO perrpHHTbl toTTHCKH CT8Teil: 1 y)l{e ony61JHKOB8f 

~ pHne CIJY'I89B Mbl C8MH oopawaeMCSI K H8) 

6onee KpynHbiM nony'I8T91JSIM H8IIIHX H3Jl8HHR - C 
CIJ8Tb H8M K8KH9-1IHOO KHHrH HIJH BbinHC8Tb llllSI I 

)l{ypH81lbi1 H3ll810!UH9CSI B HX CTp8H8X. 

0T,QeJibHhle 38Dp0 

HanaTenbCKHA oTnen e)l{eronao BbmonHHeT ox 

coB aa BbiCblllKY H3Jl8HHA Ol1.Rl1. B T8KHX aanpc 

YK83b!B8Tb HHJl9KC aanp8WHB89MOrO H3Jl8HHSI. 

A.npeca 

DHcbMa no aceM aonpocaM o6MeHa ny6nHxau 

oTnenhHbie H3Jl8HHH cneayeT aanpaBllHTb no aapec: 

MocK sa, 

FnBBHblfl IJO'ITBMT1 n/H 

M3aaTenhCKHil oTaen 

06beaHH8HHOTO HHCTHTY 

HaepHbiX HCCneaOBBHHfl. 

Anpec nnH nocbiiJKH acex ny6nHxauHA B nop 

6ecnnaTHOJl: nonnHCKH H8 H8Y'<!Hbl9 )l{ypH81lbi: 

MocKBa, 

FnaBHbiil IJO'ITBMT1 n/J 
Hayqno-TexHH'leCKBH 6 

06beaHH8HHOTO HHCTHT; 

HaepHbiX nccneaosanHil. 


