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1 BBe)l;eHHe •. i ~~ 

• CucTeMa Kanopi1MeTpon aKcnepiiMe_HTarrhHoii ycTaHonKn "Maoro'Ia- ,. ·• ... 

cTII'IHhlii cneKTpoMeTp" (Ml.IC) [1], [2] (cxe;..m ycTaHonKn M"t!Cririu:Be->~· 
p;eHa B pa6oTax (2], (3]) npep;HaoHa'!eHa ;JJ;IDI peKOHCTpyK~l111 /-KBaHT_OB }!: ' 
II;JJ;CHTH<I>HK~IU1 31ICKTpOHOB, a TaK)KC ;Jl;Jl.ll IIOMCpt!HII.ll TaKHX rrro6aJihHbD( 

xapaKTCpiiCTIIK C06hiTH.ll1 KaK ·cyMMapHOC 3HeprOBhi;Jl;C1ICHHC II nonepe'I:·: 

HaJI aHeprru. CocTanH:o:ii "IaCThiO ycTaHoBKII irnrrJIIOTC.ll arreKTpoMarHIIT-· 

HhiC .ll ap;pOHHhiC KarropiiMCTphi, Ko-r:OphiC 06'hC;JJ;IIH.liiOTCJI D naphl ·(81\:1. 

AK1) H (8K2, AK2), HaOhiD<lCMhie' COOTDCTCTBCHHO nepUJIIHHhiM II ne-' 

pe;o;HnM KanopHMeTpaMu. K'arropuMeTphi nMeiOT JI'!encTyro CTPYKTYPY. B 

HaCTO.li~CH pa60TC HCllOllhOOBanaCh MOp;errhHali HH<I>opMa~IiJI TOJlhKO )l;JIJI 

nepe;o;Hero KanopiiMeTpa (8K2 ii AK2). 

Ilpu npone;o;eHHII nccne;o;onaHIIH '!aCTII~ c TJl)KC1lhiMII c- H b-KDapKaMII 

Ha ny'!Kax a;o;poHoD c aHeprueii AD 3 TaB ycKopiiTC1IhHO-HaKonnTe1lhHoro 

KoMnneKca II<PB8 ocHon!ma npo6ncua cocTOIIT_B crrmKHhiX <PoHODhiX ycrro~ 
DIIJIX: abfa;~ ~ 3:10-5• O;o;riH uo nyTcii pt>UJCHIIli npo6neMhi- con;o;~Hu~· 
Tpiirrepa; al!J<PeKTIIDHO OTCCIIIiaK>lUCfO l!JoHODhiC C06hiTII.ll. 

.II,aHHaJI pa6oTa co)J,ep)KIIT cpaDHIITCJihHhre uccrre;o;onamiJI xapaKTepu

CTIIK KaK Tpa;JJ;IIIIIIOHHhiX noporOBhiX TpurrepoB, TaK II IIX MO;Jl;IIlPIIKaiiiiii, 

• a: TaK)Ke napnaHTon HeiipoceTenoro Tpiirrepa ;o;rr.ll oT6opa co6biTIIii, cnJI

. oaHHhfx c pmKp;eHireM B~MeooHon. B onpe;o;~rrimHOM · CMhrcrre. p;aHHa.n pa-
.. . " I . 

6oTa .liBITJICTC.ll npO):(Oli)KCHIICM li pa:JDIITIICM pa60Thi [3]: 
~ OcaonHhiMII xapaKTepucTIIK<nm TI>Iirrepa JIDITHIOT~JI: · 

•" a<P<PeKTIIDHOCTh pacnonaanaHIIli B-co 6btTnii: E JJ; 
' •'• ' ' ' 

•. ;}<P<PeKTIIBHOCTh perucTpaiiiiii l!Joaa; o6bi'!Ho ucnonhnyroT :r.;o:Jcpcpu

. IIIICHT nop;aDITCHIIH <PoHa, o6paTHbiii DCITII'IIIHC al!Jl!JeKTIIBHOCTII perii

CTpaiiiUI <I>~Ha; 
'f 

• Koa<Pl!Jtiiii.reHT o6oramearra Q, KoTophrii no onpep;erreHnro yKanhmaeT, ·* 
DQ CJ'_OIThKO pan r..teHliCTcn OTHoUJcHrie •iucrra B-co6biTIIii .K •merry <P~-· 
HOflhiX C06hiTIIii noc!ll" .IIJ>OXO:tK]J,('Hilli C\lCUJaHHoro IIOTOKa COObiTIIII 

'!epen Tpiirrep. 

Haii6onee HarrrJip;Ha n rm<Pop!lmTumm nanncn!IIOCTh KO:'lcpcpiiiiiiCHTa q 
oT a<P<PeKTiinaocTu pacno:)ifanaaua B-co6hrTn{r E 8 • 8Ty. nanncnMocTb 

, Mbi 6yp;eM HatlbiD<l.Tb onepa~IIOHHOll xapai:TepiiCTIIKOll Tpnrrepa.', I~OHH.B 

onpe;o;erreHHO:~>-LCMblcrre JIDJiliCTCH yHnncpca.JibHoii, noiJnorrJIJI rrcrKo cpanHn-

Dri.Th pa::inu•mbre TJmrrq>hi. ' 
C) 06be,llHHe_HHWA t!HCTHTYT II.D.epltbiX HCCJie;tOBtiiiHn. Jly6ua. 1993 
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B HacTo.llw.ee npeM.ll pa.opa6oTKa HeiipoceTeDhiX Tpnrrepon npeACTC~:DlUI~ 
CTC.ll nepcneKTiffiHbiM 'HanpaDJICHHCM, 0. 'ICM CDH;JJ;CTCnhCTBJCT; 6ypHblll . 

poeT '!ncna ny6nnxauuii no ~Toil TeMaTIIKe (eM., HanpiiMep, [4], [5], [6] .. 
[7]). 

CneAJeT oTMeTHTh,· 'ITo peayn~>TaThl nony'!eHhi Ha.MH ua.ocuone Mo-. 
_ p;e1lhHhiX AaHHhlX ll OTHOC.liTC.ll X onpeAeneHHOH 3Hepnm nepBH'IHOfO nyqxa 

(3 TaB) H x onpe;o;eneHHOH reoMeTpimH napa.MeTpaM.yCTaHOBKH M'1C 
c <Pnxcnponaauoii MHWCHhJO. · IIonepe'IHhle pa.oMephl xanopHMeTpon aToii 

. ycTaHOBXH COCTaDJI.liiO~ 370x250 CM ;JJ;IDI 31lCKTpoMar~UITHbiX H 390 X 270 CM 

;Jl;JI.ll a;o;pOHHbiX xanopuMeTpOD. Mo;o;enhHhiC ';o;aaHble reHepupOBaJIHCh. ~1I.ll: 
KanopuMeTpa, npep;cTaDJI.liK>W.ero co6oii KBa;o;paT pa.oMepoM 200.x 200. eM, .. 

pa.o;o;eneHHhiH Ha 100 x 100 Jiqeex co CTopoHaMII 2 x 2 eM KaJK~aJI, CTo-· 
poHhl xna~paTa opueHTuponaahl no. OCJIM X;· Y, none: MarHHTOB ycTaao
nxu M'1C Hallpa.BliCHO napannellhHO OCII y .I(aJKp;aJI Hll·.ll'!eex xanopnMe-.. 
Tpa aa~aaa ;o;nyM.ll :Koot)p;uHaTaMII i,, i11 (i,, i11 =-li~ .. ,100), xo_Topble Mhl 
6meM OTO)KJJ;CCTBJI.liTh ~ UCHTpOM H'!CHKII. Ep;nHUUa OTC'ICTa KOOpp;nHaT 
pa.Bua 2 eM, a KOOp;JJ;HHaThl (X.,, 1~) nxo;o;a nepnii'!Horo ny'IXaB nnocxqcTh, 

KanopHMeTpa {Koop;o;nuaThl ~euTpa xa.nopnMeTpa) paBHhl (50,5, 50,5) . . ' 
.D:IDI x'ruK,u;oii Ha .ll'!eex xanopHMeTpa Ha aTane Mo;o;ennpoBaHIDI Bhi'IH

c1I.llnach cyMMapHaH auepriDI '!acTH~ co6biTIDI 1 'nona.BWHX B 3TJ .li'ICHKy, 
<l>aiinhl Mo;o;enhHhiX p;aHHhiX co1iep*a-~: liH:q,opMan;mo .· o 6 •: oTx~n'xe •• xano-· 

pnMeTp~ aa xaJK;o;oe na 1000 co6hiTUH _c peaK~IDIMH THna · p + p -+ X, 
KOTOphle Mbt 6meM HMCHODaTh 4>oHODMMH co6i.ITWrMH, H :Ha KaJKAOC Hll 
500 co6hiTHH c peaK~IDIMH THn:a p+ p -+ B +X' 'xoTOpble 'Mhl 6yp;eM HMe
HODaT~ B~co6hiTilliMII. B ;o;aauoii i>a6~Te lrcnon~>nonrumch i'e )l{e cpaiiJihl, 
'ITO H B pa60TC [3].~ . . . . . .·. . . . . . ... ·. 

Mo;o;~nnponaaHe npoxmx;o;eHIDI '!aCTH~ qepe:l ycTaHonxy ocyw.ecTnn.ll
nocb cneAJ~lli,HM o6pa.ooM~ , Ilo. 'nporpaMMe . reHepauni'I co6hiTHH 

PYTHIA 5.3 [8] MO;JJ;CliHpOBaJIIICh peaK~liiiTHnap:tp -+'X np+p :-+ B+X 
,tJ;1I.ll HaJieTa'row.ero npoTOHa c IIMnynhCOM 3000 raBjc. TipuaTOM.IICnOllh.:_· 

. aonanCJI CTaHp;apTHhiH Ha6op napaMeTpon nporpaMMhl PYTHIA: ,I(JI.ll pe-
• - '· • l .• 

aK~nii nepnoro Tuna (cpoH) 6h!no creHepnponaHo _1000 co6biTHH, a AJI.ll 
peaK~uil nToporo Tnna (c po£p;cHnc:r.-~ B-MeaoHon) :-:-500 c~6hiTIIH. Ilpo
xo)KJJ;eHHe qaCTun, o6pa.oona.nUJIIXC.ll D peaynhTaTe BbiWeyxa.oaHHhiX peax

~Irii, qepea axcnepiiMeHTaJihHYIO ycTaHOBKY, MO;JJ;CliHpOBaJIOCh <: noMOI!U>lo 
nporpaMMhi GEANT 3.14 [9]. Y'IUThiBaJIIICh cneAJrow.nenpouecchi naan

Mo;o;eiicTDIDI '!acTH~ C DClli,CCTDOM: MHOroxpaTHOC J>..')'liOHOBCKOC pacceKHHC 

(TeopiDI Monhepa),-xoHnepciDI 'Y~KBaHTOB (!-+ e+e~), xoMnToH-acpcpexT; 

. TOpMO::lHOC IIDny'!CHHe; e+e--aHHllinnH~H.llj hA~noaH1A:O;Jl;CHCTB1lJl. ,I(JI.ll MO-

l. Ob '\C:~l:nt.>tHi!tti P.il:i1:.-.jT .~ 
~ tl.!\'!1:+3~U> UCC:i?.JlD~lUUi'l.l 
I ~h5J1HOTE:Ht~ ' -- --.-.--, 



p;errnponamur npoQeccon hA-n:JanMop;eiicTBH.ll ucnorrb:Jonarraci> nporpaMMa 
GHEISHA (10]. · ,I(ll.ll ~op;crruponairu.H .pacnap;on B-Me3oHon TaK;.Ke nc

nollb30BMC.H naKeT nporpaMM JETSET (11); upn aTOM HUKaKne MO;JJ;bl · 
pacnap;on cneiiuarrbHO He Bblp;ell.llJIUcb n He oT6pacblnarrucb. TpaccuponKa· .· 

'laCTHQ "'epe3 cneKTpoMeTp nponop;xmacb p;o Tex nop, noKa ux KUHeTII'le-. 

cKaxr aHeprH.l[ He cTaHommacb MeHbliie HeKoToporo 3ap;aHHoro noporonoro 

. 3Ha'leHlffi: 100 MaB p;ll.ll e+, e.- ;7 II 50 MaB .,.. p;rr.H ocTarrbHbiX 'lacTuu;. 

• ,I(ll.ll 0Tpa60TKH HeHpOCeTeBoro Tpnrrepa Mbi DOCUOllbnODallHCb O;JJ;HOII 
• u u ;;,1 . . 

H3 p;nyx HenpoceTeBbiX Mop;enen, pearrn:JonaHHbiX n nonyn.HpHOM n HacTo-

.HUJ,ee BpeM.H naKeTe riop;nporpaMM JETNET 2.0 (12) , a IIMeHHO MHoro~ 
CliOHHOll np.HMOTO'lHOll HeHpOHHOH CeTbiO C o6y~IeHUeM no MeTop;y o6paT- .· 
Horo pacnpocTpaHemi.H omn6oK .. 

IIocTpoeHne rncTorpm.iM u mmyarrrmanu.H pe:JyrrbTaTon ocyw.ecTBll.ll~ 
liHCb c noMOW.biO 6u6miOTeKii CERNLIB n CHCTeMbi PAW, a;a;anTU}JonaH- · 
HbiX Ha nepcoHallbHOM KOUIIbl<>Tcpc TIIIIa IDM J:C/ AT [13), [14]. . .... 

Hccrrep;onaHHbie Mop;emx Tplirrepon ;a;n.H y;a;o6cTna .:imnmKeHH.ll Mbi no;a;- · 
pa3p;en:unn Ha noporonbie T}mrrepbi (no II·IHmKecTnennocTn, Koopp;nHaT

Hble, ::inepreTII"IecKue), KC>IIrfinHnponaHHhi<' u nPiipon•TenhiP Tpnrn'phi: 

2 II~pqr,oBhie. TpHrrephi; 
- -- ' - . ~ / 

T{mrrep no Miio:>I<:ecTaenn~c~it:. B~o;a;Holl: na:paMeTp - "'Y.~crro N H."n)~~ 
KarropuMeTpa, D K~TOpb~X npn perucTpaunii'CCJ6biTII.ii: DbiACliiiJiacb aaep-:' 
rxur, OTllii'lHaH OT 0. B MOACIThHhiX p;aHHbiX J'IUThimi.mici._ •mcTnnhl: c 
aHeprneir oT 3 TaB p;o'100 Mall (r+, 'e-, -y) u no 50 Mall (ocTallbHhH' · 

'laCTHQbi). B crmy KOHC"IHoro BHcprcTIPiccKoro p<bpcillennH KallOJ>IIMe

Tpa, pannoro D.EJE '= 0,8/.JE (np;ccb E - n e;a;umiuax fall), Mbl npu 

uccrrep;onaHnH xapaKTepncTnK Tpnrrepon norry"mrrn oQeHKH KaK p;rr.H non-· 

H~ro <flall:ml. p;aHHhiX, .TaK: 11 e o6pe3amreM p;aHHhiX no ancpreTn'le~KJuy 
nopory 3 faB. · . • · .. . 

Ha ·puc. 1 npep;c1:-anJen:bl nicTorpaMMhi · pacnpep;erreniur <i>ononhlx Y.I · 

B-co6biTuii no MHOiKCCTBcHHociu N, a Ha pnc. 2 - onepai\iiOHHble ·xa
paKTepncTUKII. Tpnrrcpa no' !llHO;KeCTDCHHOCTH KHK nna HOJIHCJro <t>aiina 

p;aHHbiX, TaK u p;rr.H pep;yuiiponaiinoro no aHcprcTIPiccKoMy nopory. IIpn 

a<fJ<fJeKTIIDHOCTH OT6opa'B-co6biTIIH, aa:npnMeJ) 0,8, p;aHHhlii T}JIIrrl'p All.II · 

pep;yuuponannoro <Parma nop;anrr.HeT '<fJ(m n 4,4 pa:Ja, 'ITo cooTneTcTnyeT 
Ko::i<fJ<PnnneHTY o6oraw.emm Q(0,8).~ 3,5. · . 

HenhiCoKuii Koa<fl<PnniieHT o 6oraw.emm, p;anael\~~;>ni TpirrrepoM no MHo
)KecTneHHOCTII, llCrKO o6i..HCHIIM IIpii pacCM(>TpCHIIII p;nyMepHbiX pacripe-
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0.2 0.4 0.6 0.8 .:'(n 
Puc. 1. Pacnpep;erreHIII' <PoH~>
Dhi~ II B·-~06biTIIii n<; 1\;lllljJ·:l'

CTDCHHOCTU 

Pm·. 2. OnPpaUIIOHHbll' xariaK~-. .. 
T!'Jllll'TUKII Tpiirrl'pa IIO 1\tHmKe-

t:TDCHHOCTII 

A~~~Hnii <flo~o~biX u B-co6biTIIII. AHaJiuo nux pacnpe;U.eJI~Huii (eM: (15]) 
ll<lKa3biDaeT, 'ITO·C pOCTOM cyMIIIapHoro nonepe"'HOro IIMnyllbCa 6biCTpo 

m\pacTaeT ~epeKpbrr.He KrracTepon . <PoHonbl~ .II B-co6biTnii, a 1\IHo;.x;:e~ 
. CTB.eHHOCTb. CO QbiTII.ll Tep.HeT CDOHCTDO. p~n;U.ell.HIDW.eii- <flYHKUUII. 

·. BTopbiM MoMeHTOIII, .npnnop;sJU.UI!If K CHII:iKCHIIJO ·:J<fl<fleKTII~~ocTn Tpnr~ 
repa•nO·MHOJKeCTBCHHOCTII, crry;.KUT TO o6CTOliTCllbCTDO, ~ITO IIIJII IIC

IIOllbOODaHIUI _ KallOpiiMeTpa ,D K<t'IeCTDC Jll'riiCTpaTOJ>a 'JaCTIIU npOIIC'XO
;JJ;IIT ~mCTJI'lHaH noTep.ll IIH<flop!ltc'\QIIII 0 6 IIX "IliCllC nn-na UHTerpnpyrow.eii 
<flyHKUIIII .ll~JeeK ·. KarropiiMCTJlit,'-p;aiOW.IIX' Hait TOllbKO Dellli"IIIHY cyl.ump-

., HOII aHeprnu ncex·.'-IaCTIIn, nona;a;arow.nx n .ll'IeiiKy KarropnMeTpa. lloTep.H. 

. rm<flopMannn o MHmr~ecTncnnocTn oco6eHHo .nerrnKa n ueHTparrblioii noHI.' 

KallOJ!UMeTpa, rp;e. rim)T~OCT~ pacnpep;ellCHIIll 'IaCTIIUMaKCIIM~bHa, ... 
.. · IIorry'leHHY!O 'onepaunonnrm xapaKTepncTnKy crrPJJ:.Yl'TJ>acc~mTpnnaTb 
KaK opueiinxpono'lHYIO. 0Ha p;omr,Ha GbJTb )'TO'IHeHa c no11iow.I>ro AJ>)TIIX. 

6orree nOllHbiX Mo;JJ;ellbHbiX ;a;aHHbiX,, IIOCKOllbK)' B Hallie~ l:ll)''Ial'. He MO)J;C

llHpOBallC.H.nponeCC papmlTilll 3llCKTJlO!ItarHII1'HblX H ap;pOHHblX llliBHCII D 

.. KarropnMeTpe. .. . . . . .. . , . : 

Tpnrrephl KoopAHHaTnoro Tnna. K aToii r})ynne Tpnrrepon.llthi oT

nocnM Te,.B KOTOpbiX IICnOllb3JCTCJ!: TOllbKO KOOpp;l~H1\THall IIH<fJOpMa~II.II 

II He· ncnorrhnycTc.H nH<flop!lmnnH o 6. ::mcpnm 'Hll"TIIJ:l. _: · 

· · , B · roAOCKonn:'IeCKOM napnaHTc. panel'. fi~,>mn npl'AllmKeHbi p;na. Tpnrrcpa 

aToro Tima (18], (19]. IIepnhiii Tpnrr~·p (Sy) pafioT<WT H_a ~oJ;orono!IJ qm-
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nHeHIIII cnrnarra niip;a Sy =·L:i I~Yil, rp;e cy.MMIIpon~mxenpou::mop;uTcJI no 
nceM '!acTn~a.M co6biTIIJI, a l~l'il = ll'i-Y.:I ecT:& Y-npoeK~IIJI OTKnoileHIIJI 
i-n-_'laCTIIUhi oT ~eHTpa ny•xxa n nnocxocTn rop;ocKona. BTopoii Tpnrrep, 
Y H2, nbipa6aT:&maeT ciirilan pmKeK~nu coGbiTIIH, · ecnu He nMnonHeHo 
Tpe6onaHne op;nonpeMeHHoro Hamr~IIIH aKTIIDHbiX H'IceK co6:&ITiin nbiWP 
II HII~Ke noliOC:bi, orpaHII'-ICHHOii KOOpp;IIHCLTaMII y;, + hy _II l~- ht. ,. 

~r~-~~··· 1 :l~tft_-r 
! ! - ! ! 
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40 ------+------ t--- --~-~- ~- --t :. -
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Pnc. 3. Onepa~noimaH xapaKTe~ 
pncTIIKa Tp:urrepa Sy 
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.. Puc .. 4 .. 3anHCIIMOCT:b K03<1JqnF, 
~ucHTa o6orameHuJI Tpxxrrepa 
no E1y'oT uonyu.IIqn-IHhi nbipena
eMon ~eHTpall:bHOH nono<:bi £10 

Ha pHc. 3 noKanaHa onepa~IIOHHaH xapaKTep:ucTnKa .J.px!rrepa· p;liJI pe
p;y~uponaxmoro <IJaiina p;auu:&rx no curnany Sy . .Un~ noporonoro Tpnrrepa 
Sy coxpaHHIOT cuny naMe'IaHIIJI, cp;enaHHbic_ npii o6cy~Kp;emm Tpiirrepa no 
MHmKeCTDCHHOCTII; . 
BT~pon Tpnrrep (Y H2) p;nll nony•xcHIIll xopowcii, onepa~IIdHHoii xa

paKTepiiCTI-IKII Tpe6yeT 6on:&Wero <LKCenTaHca, '-ICM3TO IIMCCT MCCTO )l;liH 
nepep;Hero -KarropuMeTpa n reoMeTpHH MlfC. TeM Hf:' Menee u ~enHx 

cpaBHIITCli:bHOro IICCliep;onaHIIJI· B . pa6oTe (15]· o~eHeH 3<lJ<IJeKT, KOTOpbiH 
MmKeT p;aT:& Tpnrrep YH2 npH ncnon:&nonannn nepe}J,nero KarropnMeTpa 
MlfC·n Ka'leCTne perncTpaTopa 'IaCTII~ .. 

I'pynna onepreTH'leCKHX TpHrrepoa. C10p;a Mhl BKliiO'IaeM noporo
Bbie Tpiirrep.bJ:, D KOTOp:biX <:UrH<in <IJopl\UI}lYCTCll C IICnOli:b30BaHIICM )J,IIH<t
MII'ICCKIIX nepeMeHHbiX (mmyn:&c/3HeprxiJI). PaccMoTpiiM p.llp; Tpnrrepon 
3Ton rpynnhl. -

Onepa~IIOHHbie xapaKTCfHICTIIKII KaJIOI>IIMCTPII'ICCKOrO TI>Hrrepa Ha oc-
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Hone nonepe'IHoii 3Heprun co6biTIIH paccMaTpunarruc:& n pa6oTe {li), au 
pa6oTe' {3] - H~ 9CHone cpeji;ile'ii n~nepe'IHOfr. ailepruu Et ~ Et/ N' rp;e N 
- 'li-xcno aKTHBHbiX Jl'ICCK KaliOpHMeTpa TJ,IDr TJ,aHHOro C06biTHK. 3TH }J,BC 
pa60Tbi DbinOliHCHbi TaK:iKe ~8, OCHODC MOTJ,Cll:bHLIX'J);aHH:biX H npu Toii :iKe 
3Heprliii nepBH'IHOro nJ'IKa:3 TaB, 'ITO o6ner'laeT cpanHeime:peoyn:&-i-a-
TOB.- . . .; : -, ·:. ____ : - . ::. 

<fj 

4 

'o .·~ a< · M ··.· "' ·•. 'e8 :;-::r-tt .·: ·,~c~" 
,~.;<"· ;.,,:" .... ;i-.•' -~-;,;:.!, ~ ~'!---~.-··:;\ -_~ .... 2:,":.:~~----;: ,··~:·· i ~ 

Puc. 5:; Onep~~HOHH~e- xapa:t(-:- ,,1 ,;:;l;:'tt~<6·:; ppeP,~ttoH~Ie ~apax7 
Tep~CTHKH Tpurrepa · TIIp:a::Etyi; :_:\ },TepHC'!'~Kll ';I'purr.epw; TJliia . . Etr 

(11.'"-:-:·Y.:I > hy) . :-·:"(t· >d) ···.; 

':; -~-~~-f: .... _~,\~.C--i.~;.·· .. _ ..... -- ;;:_~-· .·.··· .':~ , ·, ~ 

Ha pncyHKax 6, 8 cnnoWHOH llliHIICH npep;cTanneHa onepa~HOHHall xa
paKTepUCTHKa noporonoro Tpiirrepa_ no ·nonHoH. paTJ,IIaJI:bHOH nonepe'IHOH 

· 3HeprHH co6biTHK Etr =:= Lk e£1'£, rp;e I' A: - pacc'ToKHUe oT ny'!Ka p;o ~eHTpa 
.. . .• •. ••1·_: 1.- . . "'X . ·!I • ' ·.• . 

k-n JI'leuxH xarropnMeTpa, a cyMMnponaHne nponnnoP,iiii:1x rio ·m:er,;I /.:, p;n1x 
KOTOpbiX e1: > 3 r3B. IloporODOe- o6penanne no 3Heprtm Mhl npx-IMeHHliii 
npH nony'IeHUil DCCX nocrreP.J:x(juUtX pe~ym;".i-aTOB. 'ijJnrrep no cpeTJ,HCH 
llonepe'IHOH ,aHeprHH ycTynaeT K!Jaccu'IeCKOMY. nap nanTy B 1r., oco 6eHHO 
n'}J,n~anon~a~<{len·iin8~'cTH €8 o~ 'o,2_ AO 0,4: ·,; ·.·· ' '< ·: ', : ,,, 
' 3~eTHM, 'ITO ncnoii:&nonauiie ·;Oll:bKO Y~KOM~OH~HTbi,nonepe~Hoii~Hep
~I;H c~6hlT~ _Mo~eT yny~WUTL ·_ ~~~pauu'(nniyiO. xapaKTe·p;ICT~KY ;pni-
repa (pH~YHKH S, 7, cnnoWHaH ~UHHK) D. }J,Ucillan~HeMarr~x· 3<lJIP~KTHBH?
CTen, TaK KaK

1 
B OTliH'IHC OT Y -COCTaBliJilOI.l.\CH, J(OTOpaH cmcpai-IJieT nep

~H'!HYIO HH<{lOpMau~.-o6 y~nax Ublli~Ta oapK_~e~~~ ,'ac.J.u~, X~c~CTaB
JIJIIOluaK npeTepneB_(l.CT,.H3MeHeHHe oa C'ICT_MarHHTHOro norux yCTaHOBKll 

- MlfC, H nenn-.inna U3MCH~HHJI'naBHCHT OT.napHTJ,a u'uM:nyn:&ca 'IaCTH~ 
n_ co6~Tim. Tax~e n~peMewnnan~e 'Iac;n~ no X-xoopTJ,HHaTe n nnocKo

' CT~ xarr~p~M,e;pa ynenu~II!J~C'!'. p;n~nep,cxrio- pac~pep;eneHiiH . ii · ~Hii~ae~ 

7 
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Puc. 7. Onep~HOHHbie xapaK~ 
TepucTu:im Tp:urrepa Tima E1~ 

Puc. 8; Onepaunolmhle xapa~~ 
Tepnc~n~u Tpurrepa Tuna E11• 

(e < ~o) · (e <eo) 

eroKpynnmy KaK ;D;lljH <PononbiX, TctK u ;JJ;ll.li B~co6biTHH: llo:lT()MY an-· 
TOphi pa6oTbl [17) aa! ocnonnoii napnaHT naHnH noporonbiH Tpnrrep uo 
Ety = EA: ekiYk - Y.:l. Ha: ocnonanrm ·nocTpoeHHbiX pac:;npe;o;enennii upo
;JJ;YKTon pacna;o;a B-Meaonon n nnocKocTn imnopruvieTpa HMII 6bma c'<t>op-: 
Mynuponana peKOMeH;JJ;aiiiiii orpaHIPUITb CJMMHponaHUP T<'Mll '-InCH<tMii~ 
}l;ll.li KOTOpbiX nhlnOnHCHO HepaneHCTnO p;nll 6biCTJ>OT: 

.·. 
3,2 < 1Jk < 5,2, 

r;o;e :D namllx ycnomrnx 

7/k~· -. ln(ll/,-- Yd) . . 
- .· · 2Zo. · 

3;o;ecb Z 0 -' paccToHHHe oT <PnKcnponannoii Mnwenn )J;o nnocK<>c-Tir Kano
pnMeTpa. B reoMeTpiiH Ml:IC 17 =·3,2 cooTneTcTnyeT jY..:l~l = 250 cM. (y 
Mo;o;enn ~KanopirMeTpa IY::... l'::lma:c = · 100 CM): · Ofpanwrenne Ha 17 <:npana co-

• OTnCTCTnyeT OTnepCTIIIO n I!CIIT[JanbHO{I '-IaCTII KanopHMCTpa nenii'IliHOH 
IY - Y.:lma:c ~- 34 CM. 

AnTopbi [17] npimop;HT KI>IIDbie iJ<P<PeKTnnnocTn u pe)KeKunn <Pona ;o;nJI 
· Tpurrepa E1y c CIIMMeTpii'IHO nhrpeciaimoii nonocoii; · ,IJ.nH :Halimx ycno

nu{r (Zo = 31 lv1) 'peKoMen;o;ommnaH anTopa.Mu [17] mnprma. nonocbr panna 
100 CM no ocu Y (;o;nH Z0 ~-31M). BiiPmcneHHall HaMil .no :)TUM ·rqm

nbiM ·onepaunoHHM xapaKTCJHICTIIKa np'e;o;c-Tanne:Ha liiiHueil· 2 na 

puc. 15. llocKonhKy, no yTnep)K)l;CHIIIO anTopon pa6oTbi 117], rPm.tCTJ>IIII 
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·r; 

t 
I 

+· I, 
•\ 

' 1r 
!I 
I 

--J.-
T 
I 
I 

l 
l 
j -

• 

0 

0 

Q 0 

~ ~~yt~~j~{od 
40 ~-lj __ ;:.__l_2._ '"-= 0, ej) = 3000 ran 

:a 
Puc .. 9.·. OnepaiiUO!J.Hbie xapaK
TepiicTIIKII ·. TP_IIrrcpa · Timit ; E,1, 

(IY -1'::1 > hy,e < eu)·. 

; ;,. 

I~uc., ii. O~~paunoHIHtll'~~tpaK~ ~, .· 
.repncTIIKa·TJnirrepa.Tnna· Ec44 ' -

' ... ~ 

~' ,. 
-·-·' 

Q 
Jsf:i~-,_-__ rl,--~---~-

30 !l:rif~:l . il = 6 ~ -- · : ,•r: _:: '_/ ,,eu =a_oor n 
25 .: ... ~.v .... ;. :: ' a_ 

:' • ·: ·-·' • : • •)3~ 20 i: ~~;.:,;A~-cr= 0• bo = 3000 ~' 
I • t -: 

15 : • -. ; ~--. • 
I , I _\. • • ... -r-

10 I l- ' I ' 

5~-~--· 

Puc. 10. OncpaunoHHbre xa}>aK• 
1'Ppue:rnKn , Tpnrrepa · Tim a· E11- , · 

( r > cl. e < e0 ) . : • · 

q5 
·.· ·. 

4.5 

':'4 

'KanopuMeTpa oKaaLmaeTl"JI ey6onTI~Mitnhlmii,:_nm.m ocymecTnneH •ll()IICK 
· onTIIManbHoro pam.wpa nonochr IY -1 i-1 ~ du~' nai<>llil'ii HaiiDhH"WIIii Ko'l$

<PnunenT o6oraiUCHIIH _(} II\?11 T}>t'X aml'ICHIIIIX :J$$('KTIInHOCTil1'}>IIrrt•J>a 
en = 0,4, 0,6 II 0,8. PenynhTaTei npnm•neHbi na puc. 4,rnt•. (J(U,-1), 
Q(0,6) n•Q(0,8) npe;o;danneHbi rpa<Pu~recKn KaK <l>YHKunn.d0 •. Ha puc. 4 
DII}l;HO, HanpHMep,_'ITO npn en = 0, 8 3Hit'ICHIIII K03$$~IIIIICHTa o6orallll'

·HIIH Q > 6 }J;OCTIIraiOTCJI n IIHTcpnaJIC ::nm.•reniiH clu = 5 +:l4. • 
· Tpurrep no Y-co·cTann~IOmeii uoncpc•moii :JHcprnn c nhipcnauncM uen

TpanbHoii'fronocbi 1Y -l~l ~ h11 6yp;!'u o6o:-JHa'IaTb E1.v (IY -l~l > 1111 ) (n.r. 
puc. 5). ·AnanoriPIHO onpc;o;enncTcii r-ioAn<PnunponaHHhlii Tpnrn•p no pa-

9 
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Puc.· 12. Pacnpe;n;eneHne · qmHo- .· 

BhiX II B-co6biTHH no: nonHon · 

· :meprHII Etot 

...J 

0 !'!~ 

,·.: 

4 

J 

2 

Puc: 13. OrrepauuoHHali xapaK· : 

TepitcTnKa Tpnrrepa no nonm>ii • 

·aHcprnn Eiot 

;n;nam,Hoii rio~epe'IH~n aHcprun c ueHTpa.nbHbiM oTnepcTIIeM 1' :::; d : Etr· 
(r >d) (eM. puc. 6). . · · 

Cnep;yiOIUaJI M:o;n;uipnKaUII.l:I Tpnrrepa. E1 nKniO'IaeT noporonbii'i KOHTponb · 

(e <eo) aHeprHH, Bbi;D;CllCHHOH B .l:I'ICHKax KMOpiiMCTpa, IlpH ngp;c'IeT~ 110-
nepe'IHOH aHeprrmco6biTHJI (eM. pncyHKII 7, 8). (ha MO;tJ;H$HKaUHJI Tpiir-

: ' • ' > ,. ' ; "·. • • '"" 

repa 6Lrna nne;n;eHa HaMu nocne 6onee p;eTanLHoro uccne;n;onaHUJI ;n;aHHbiX · 
- I , \ ;. . , - · 

n ncxop;HbiX <Jlaiimix qlOHOBbiX II. D-co6b1Tnii. · 

Bonee no;n;po6Hoe ·npep;cTannemxe o Mop;enbHbiX p;a.HHbiX MU..KHo Hat1Tn 

n Ta6nnuax 2, 3 pa6oTbi [15). 

CornacHo ¢lmJu'IecKoii . Teopim a;n;poHHbiX npoueccon npu cHmKemm 

GHepreTH'ICCKoro nopora 'IaCTHU, DKlliO'IaeMbiX B IIO;D;C'ICT nonepe'IHOU 

aHeprnu co6biTII.l:I, pacTeT KPYTHOHa xpunoii pacnpe;n;eneinlJI nonepe'IHOH 

GHeprUU li IIOBbiWaeTC.l:I G<f><f>eKTJ:IBHOCTb Tpnrrepa. 3TO 06CTO.l:ITC1lbCTBO 

CTIIMynnponano 6onee ;n;eTanbHLI{I ~lHanno a<f><f>eKTon napbnponaHH.l:I no
para ;tJ;llJI BbiCOKOaHeprcTIPIHbiX ~IaCTHU II ero BllllJIHUJI Ha ponb liOIIepe'I

HOH aHeprnu n xa'IecTne pewaroweii <f>yHKUHii~ 
BLixnro'IeHne ueHTpanbHbiX J:I'Iee:K xanopnMeTpa H:J nop;c'IeTa nonepe~x

Hoii :meprrm co6I.ITUJI (ycnOBJ:lJI IYk - Ycl > hu, rk > d) HCKliiO'IaCT BKllap; 
'IaCTJIU BbiCOKOH GHeprrm, KOTOpbie KOHUCHTj>npYIQTC.l:I B · UCHTpanbHOH 

OKpecTHOCTH KanopiiMeTpa. II 'ICII -IIonepe"IHbiH MOMCHT OUCHIIBacTC.l:I C 

6onLWOH OTHOCHTCllbHOH OWH6KOH, TaK KaK TO'IHbiC KOOp;tJ;HHaTbi BXOp;a 

'IaCTIIUbi B KanopHMCTp OalviCHKJOTC.ll.KOopp;uHa.Ta.MI1· UCHTpa· JI'IeiiKll. 

ConMecTHoe BblnonHeHue ;n;nyx · ycnonnii: IYk - 1'::1 > h11 n ek < eo, r;n;e 
... <::",.J 
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l 
/)'' 
V· 

\ 

J 
) 

1 -

Co ~ 200 - 300 raB, liCKliiO'IaCT DKllap; DbiCOKO:JHepreTII~IHbiX "'IaCTHII (' 

60JILWIIM OTKliOHCHIICM OT UCHTpa KMOpiiMCTpa, KOTOpbie. Q.TCYTCTDYIOT 

n <f>ax!ne B-co6biTHH. {I'mmx 'IaCTIIU ·Mano II :07<f>aiirre <f>oHOBhiX co6biTnii, 

TCM HeMCHCC IiX liCKlliO~ICHUC CYIUCCTBCHHO IIOBbiWaCT KOG<f><f>UUIICHT pe

)I(CKtiiiH <Jlouon:hlx co6biTIIii R6 n ;n;nanaaoHe "yMepeHHo HllOKIIX oHaqeHIIii 

; a<f><JleKTHBHOCTII Tpurrepa (0,2 < e8 < 0,4). 

· Onep<mlloHHLie xapaxTepncTnKn Mop;n¢liiunponaHHbiX Tpnrrepon Ta

xoro Tima, B 1), (IY -1'::1> h11 , e < e0), Etr;(t· > d, :e <eo), npep;cTanrrenbi 
Ha jmcyHKax 9, 10. O~tennJJ;Ho~· onepauuoHHble xapaKTepncTnKII Mo;u;II<f>n

. UUpOBaHHbiX TpHrrepoiJ ;tJ;CMOHCTpnpyiOT cymeCTDCHHbiH·npiipOCT K03<f>-
<f>UUUCHTa o6oraiUCHII.l:I Q DO DCCM p;nana:JOHC a<f><f>eKTIIBHOCTCli Tlmrrepa. 

t 1 
K rpynne.~mepreTn~Iecxiix IIoporoBbiX Tpurrepon Mbi OTHOCI:IM II Tpur-

repbi, Bbi'IIICllJIIOIUIIC nonHyiO llllll ~IaCTII'IHYIO CYMMY GHepriiH, Bbi;tJ;CliCH

HbiX n . .JI'Ieiixax xanopuMeTpa. 

' . ·~..:. ! ' ';. ' .\!: {.' ~. v 

Tpurrep no "<JaCTH~OH cyMMe Ec44 B ~eHTpaJibHOH ooHe KaJIOpH-

MeTpa. Uccne;n;onaHnJI, npone;u;eHHbie c noHaMn paaHLIX <JlopM u paoMe
pon, npunelill K nLI6op.y a(mi.I nun;n;e Kna;n;paTa8x8cM {4x4 JI'Iei'mx). One

pauiioHHaJI xa'paKTepncTIIKa GToro Tptirrepa. (E .. 44 )npnne;n;eaa Ha puc. 11. 
TPurrep Ec44 npu a<f><f>eKTIIDHOCTII 0,99 no;n;anllJieT <f>oH B ·2 paaa. Qqenu
p;Ho, B CHliY npOCTOTbi GTOT noporODbiH Tpiirrep MOLKCT 6biTb peammo

BaH H:a aHanorOBbi)(~?'CMaX Ii o6rra;n;aeT MallbiM DpCMCHCM <f>op~IIponaHIIJI 
cJ:IrHana peaxuuu. ··:. 

Tpur~ep no UOJIHOH GHeprHH Etol'· Pacnpe;n;encHne co6biTIIll no :ma

'ICHHIO nonHOH GHeprrm Etot> Bbip;eneHHOI_~I n Kanopr~MeTpe, npHBep;eHo Ha 

puc: 12, a onepauuoHHaJI xapaiTepncTuKa aToro Tpurrepa .:C Ha puc. 13. 

lJpii. a<Jl<JleKTIIBHOCTII Tpiirrepa 0,96 KOG<f><f>HUIICHT · .. pe:tKCKUIIH ¢>oHOBbiX 

. co6biTIIH ;tJ;OCTHraeT 3 .. 

3. KoM6HHHpoaaHHbie TpHrrepbi .· 

CxeMa KOM6nHnponaHHoro Tpnrrepa n npocieiiweM cny'Iae MO:iKeT 

CTpOIITbC.l:I no CXCMC IIOC1IC;tJ;OBaTCllbHOro cpa6aTbiBaHIUI npocTbiX nopo-
~ ' . . ·.· ' -. 

ronbiX Tpurrepon n nop.l:Ip;Ke, aa;n;anaeMoM npeMeHeM .T, aaTpa'IrmaeMbiM 

Ha cpopMIIponaHIIe TpurrepHbiX ciirHanon . .ll;eTanLHoe nccne;n;onaHne KOM-

6nHuponaHHhiX Tpurre!wn n ;tJ;aHHon pa6oTe He nponop;IIJIOCb. . . . . 

II 



4·, · He:HpoceTeao:H TpHrrep :·. ~- ;_;._:-. ,'': 

-. ~ u,; _{" •' --/ .• ~ > • •• -:I': . . : t, • • :,: '-.,I ' 

· • ,·: <l>YHKIUlll :neilpocc'rcnoro Tpnrrepa, KaK ·II o6LI~1ILIX. Tpnrrep()D, _co

CTOHT u, DLipa6on:e. DLIXO)];Horo. norn~IecKoro- cnriiana _nocnc no)];a~m ,~a 
' BXO)];Ll Tpnrrepa onpeAeneHHLIX cnruanon auanuoni>yeMoro co6LITIUI~ Kou

KpCTHOC OHa~eHHC DLIXO)];HOro 'Cllril;ana ::mnycKaeT,. ~OCJ1C)];OBa'J:'~nhHOt;Th 

Aan:r:.ueilwmc onepanuil D. cnc:reMe u~onnen~UI IHI.H<}mma Aa1IHLI,x aKcne
,. pnMenTa: nn6o nepe)];a~y co6LIT11JI .ua cne}U'I911UlH yponeu:r:. anaJIII~a,~J!Ufio 
.BLI~epxuuaune -TeKymero -co6LITIIJI no, ncex o~epe)];eil. ;0AII1I II~_pacc~m
~pemn.ix H~li BapiiaHT.OD KanopiiMCTpii~I.~CI\:0~0. HCHjJO~CTCDOrC)_: Tpllr-

. repa npeACTanneH na· puc.· 14;• ·<·:: , __ , •. ·>·::·: , :. _ · . · 

; .::.·.: ._, -;:·~, ;•:. -~ '''~ii>.~!f;~·}iji~xii-~x~r~:_i~ ... ,,· 
',- ~ t. {..'" ",' -~ --· . 

f -··--.J· 

- ~ i, ~:.. .. ; ; ~ •• _._: 

'~: '>:- .-.. .:· 

•,--

Ec44 'Etot- E,. Etu 
-" ·, " ' ' '· ~ ' • t - •. 

'Pnc:·l4.' Cx~~m ~eiii;ochei{~ro Tpnrrcpa 
. . - .. - . 

:-" 
'-,· .-... ·· '(-

. ~. ~ f -~ ~ 

Hciipoubx,' 
oa)];aiOmne 
cucmeune. 

,_ 
,. 

llpe2I~A~- ~eM 'ueilp~u~all CC;b 'ci;o~K~T:)];eiicTDOi:l<l.Tb ~a~ Tprirrep. oiia 

AOn)lma 6irr~o6y-9:eii~ pacn~oiiana-Ti' i~~~a~c~x<luiuxlponaT:r:. ·c~GLI-iu.ii ADYX 

Knaccon:!J!ouonLie II c pmK)];enueu B-Meoouon. '(_Iio6LI nponepHTL cnoco6-

:12 

~ 

. 

HOCTb CCTII K OfiOfilllCHIIIO,-T.C. KpacnonnaDaHIIIO C06biTIIii, KOTOphle He 
_ np eA'b.IIBJIJIJIHCb eH II pH 0 6y~IeHHH, . HO. npUHa)];IIC:iKC\T, TC?-1. He MCHCC, 

K TCM )Ke KnaccaM co6LITIIii, KOTOpbte ceTb o6y~xanac:r:. pacnoouanaT:r:., MLI: 

pan6unu cMec:r:. nil nMeiOmuxc.R_ y uac 1500 !J!onoDLIX n D-co6biTIIii ua nne. 
- . .. . . 

paDHbie ~xacTu: O)];Ha norromma ncnonLnonarracb ,!J.nJI Tpeanponxu uenpoa-

uoii ceTn (o6y~a10maa Dbt6opKa), )];pyraH- AnJI TccTnponaunJicnoco6uo-. 

CTII CCTII ACHCTDODaTb D Ka~ICCTDC Tpnrrepa (KOHTpOrrbHall DhifiopKa). 

.,.,!J,nJI Ka2K)];orq :rm 1990 !J!ouonLix n 500 B-cofihlTIIH no)];c~UTLinanuc:r:. 
20 napaMeTpon. Mn tlTIIX )];aHHhlX roTonnnacbDXO)];Haa cMec:r:. (n:r:.x6opKa) · 

)];IIJI ueiipouuoii: ceTn. Hanncaunall uar.m · nporpaMMa pa6oTbi c ueii:pou- . 
uoii ccTbiO noonomieT no)];aDaTb ua· DXO,!J. ccTu n106yiO KOM6naan;niO na

patieTpon, DhifiiipaCMhlX ll:1 20 narOTODJICHHhlX D COOTDCTCTDIIII c.npe)];-. 

napiiTcni>no na)];anuoii: 1-.mn:oii. HPiipouuan I'<'TL IIU<'<'T <'TOIIbKo DXO,!J.HhJ:oi:. 
uei'Iponon, CKOIIbKo na nee no,!J.acTcll mti>n~ICTpon. 

C n;crri.IO DLI6opa uanrry•xwero napniti:ITa· )];1Ill aciipoc;eTenoro:T}>IIrrepa 
HaUII IICIIblTbiDaniiC:b panJIIPIHblC KOMfimian;nn· DXO)];HhlX. na.paMeTpOD . II 
napbnponamtcb. xapaKTepncTIIKII: ueiipouuoii ccTn:,: · 

• ~Incno cnoen cKpbiTbiX neil:poaon; 

• ~xncrro neilponon n CKJ>hlT<>!II cnoc; 

io'"TeMnepaTypa" T; 

• cnoco6 KoppeKTIIpODKII nccon (o6bi"'HI>Iii nnn c )];o6anrreuncM wyMa.-
K~pJ)eKTIIpon:Ka JiamKcnemi); · · ' 

• CKOpOCTb o6y•xeumr 11; ·. 
• )];Hananon nua~eunii DLIXOf\H<>ro aeiipona {[0,1] nm~ [-1,1]) .. 

CneJiyeT no)];~epxnyTh', 'ITo cymecTDPHHoro, O<ili~CTHoru ;cpcpeKTa GorrL
UJIIHCTDo tlTIIX MO)];II<l>IIKltUIIii HC )];aCT. floaTOl\1)' D 601IbWIIHCTDt' ;n;cnepn

MCHTOD C ne:iipOHHOII CCTbiO Mhl orpaHII'IIIJIIICb TJJCXCJIOllHOii HciipoHHoii 

ccT:r:.IO, n cKphl~OM crroe KoTopoii 6Lmo io + 2 * i uei'xpou~n, r)];c i - •mcrro 
nxor~on. BhlXO)];Hoi'x cnoii co)];ep:;x,:arr 1 nei'rpon. D Ka~xecTne nepc)];aTo•moii 

lPJHKIJ;IIII HCllpOHOD IICII01lb30Da1IaCb Cllrl-IOII)];Hall lPYHKIJ;Illl: 

g(xjT) = tanh(;rjT). g: R _, [-1,1], 

rr~e T - "TcMnepaTypa", R 1\IHU:iK<'t'TDo newt'I'TDCHHhiX 'lllc<'n. l3aphn

PYJI npu onTIIMiman;nn napa!ltCTJlOD • "TPl\IIIt>paTypy" oT 0,5 )];O 2,0, l\lhi 
c ocTanommnc:r:. ua nenu•Iuuc T = 1. 

t~·-; 
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Q6y'leHIIe npono~UIIOCh ;moxaMU II !11IKJial\UI: KmK~all II3 1t :mox COCTO

JJJia .II3. oa~a.Hnoro . qucna: m · UIIKJion. Tpenunra n ,o~noro, UIIKJia ~ TccTnp.o
naHilll . paqoThi · neiiponnoii · ceTn D Ka<JecTnc xnaccmpuxaTopa: · OT. :1noxn 
K.:Jnoxe ocyxuecTDliJIJioch nocTcncaaoe yMeHhWCHIIc napaliJeTpa cxopocTu 

o6y:<IeHIIJJ, 7J ceTu: ()T O,OL ~JIJJ. uepnmi anoxn -~o 0,005 , c-. 0,001 P,liJI: no~ 

cne~aeii. anoxu. · llpono~unnch·. ceaHChi o6y•IcHIIJJ;. xoTophlc DKJIIO'lam( ~o 
20 :1nox no 10 :-: 20 unxnon. OnTIIMaJihnoii. oxaoanach. KOM6uaauiJJJ uo :.01 
:1nox .no. 10 · uuxnon .D. Krui~~oiii tiucna ry)nox n m .ummon Tpcauara 1\JOrnu 
oa~aDa'l'hCJI npOIIODOllhHO •. "' ,;:;::,,·· ' .. ,". · · · · .. ;, .· ·:, · 

"Tip II •no~6ope najJaMeTpon ;Heiipoaaoii ceTU· Mhi. onupa.mich. Ha _peKo

MeH~3.UlUI a.BTopon .na.KcTa. .JETNET no pa6oThi [16]. ··Bee o~anhHhH' 
xapaxTepncTuKu .ceTII IIMcnu oHa"IcHilll; ycTauonneHHhle no yMon:--mauiO .n 

naxeTe JETNET 2.0.·.<: , · ·•• ··• "' ',., • <·' . · 
,lJ;liJI nocTpoeHIIJJ onepauuoaaoii xapaKTcpncTIIKU.Tpnrrepa Ha ceTh i::Io-

~a.BaJIHCh napaMeTphi·tf>oHODhiX'II ·n~co6biTUll [[3 KOHT}>OllhHOii DhlfiOpKII. 
3aa'leHIH · Ona DhiXO~Horo acilpoaa 3~mol\UIH<UIIICh · n: tf>aiinax:: llo :JTIIM 
~a.HHhiM nyTeM OOCliC):I;ODaTCllhHOrO: C~DHra. TO'IKil pa3P,CliCHUJI 0t 1 ( OT: -1 
TJ,O 1) no~C'IHThiDaJiliCh: , 

• nepoJJTHOCTH' pacno3HanaHIIJJ. B-~o 6hiTIIii; 
"···.!··· 

. ' 

• nepoJJTHOCTH owii60"IHOii Knaccntf>nKaunu tf>oHODhiX co6hiTnii( owu6Ka 
2-ro po~an paeno3aanimuu); .. · · ·:· ·.:· •·.· ·. · 

: ; l :" ' -. ' • ' :., ' .' - . . .. ' : ! ~ . .,_ • ' . • ~\ . . - . -. ' • 1 ; ' • ~ . : . ; • ··, , • . • 

• COOTDCTCTBYIOIUIIC liM :JHiL'H'iiiiii KO:Jtf>tf>UUH!.'HTi~ o6oraiU<'Hil~. (}. 
. . -1.''· ' 

,lJ;JIJJ ~06CTBapa60Thi C HeiipoHH~ii CCThiO H~HCTCMaTU3<tUUIIDOIIJ'Ia
eMhiX pe3yJii.TaTOB nocncp;HIIC 3anoMHHaJIUCh D tf>ru'i:Jie 'nacnopTa'hk_~oro. 
ceaaca pa6oThi c aeiipoaa!>ii ccThiO. .: . ::• 

B qucno B03MO.JKHhiX napaMeTpon aeiipoceTenoro Tpnrrepa 6him1 DKJIIO-
'leHhi: · "<·· .· ·'· ·· ·. •·· .:.; . .: 

·' . 

• UOJIHM anepruJJ Etoi; Dbi):(ei1CHHitll 'riTopiPIHhiMII 'l<LCTUUaMII D KaliOJJII-
MeTpe;· .:· ;:· ·~- .,·,,,;. ', 

. . 
• :mepruJJ Ec44 , Dhi~eneHHall n ueHTpaJibHhiX ~ x 4 H'ICHKax xanopuMeTp~; 

• pa~HaJihHH.ll uouepe'IHall :JHeprnll E1r - xax. nonHall, Tax II paomi'IHhle 

ee MO~Htf>UK3.UHIIj 

• Y-KOMUOHCHTa Bty nonepe'IHOU :JHeprnu .--KaK UOJIHall, TaK II Bhi'III

CJieHHall npn panmPIHbiX yc:nommx; · 

.. 
14 

'-~-

•Hau6orrbWH.ll uo a6coniOTHmi nenuquae n co6hiTH:U Y-xoopp;uaaTa ax
TIIBHo!i JI'ICIIKII i C e; ? 5 r:1B .. 

- Ha nxop, ceTu.napaMeTphi·uop;ananucb OTHopMnpo'naaHbiMH no o6y'Ia

IOJUeii Bhi6opxe n IIHTepnane [0,1]. Kax uoKaoa.Ho B (20], :JTO upuBO)J,IIT K 
aexoTopoMy ynyqwemuo pe3ynhTaToB aa Bhlxo~e ceTu: 

3xcnepu:MeHThl c Iieiij:H>aaoii · ceTbiO noxaoanu, ..:ITo n xaqecTBe onTn

Maiihnoro aa6opa nxo~HhiX napaMeTpon' m!iipoceTenoro xanopuMeTpn
qecxoro Tpnrrepa MO)KHO ucuonb3omi.Tb 4 uapaMcTpa: nonHyiO :JHepriiiO 

co6biTiiJJ Etot, :Jaep'riiio; Bhi~emilmyiO n ueHTpe :KanopnMeTpa Ec44 , uo
. nepe'IHYIO paTJ,II~bHYIO 3Jiep~Ill0 E;~, a T~)Ke He 3aimcHIUJIO OT Ma

rHUTHOro UOliJI Y -~OMUOHCHTY MOTJ,IlqJIIUIIponaHHOH nouepe~IHOiJ: :JHcprun, 
IIpii Dbi'IHCliCHIIII KOTOpOH IICIIOllbllYIOTCJI liiiWb Te JJ'leiiKII KaliOpiiMeTpa. . 

~ll.!I KOTOpbiX OTJ,HODpeMCHHO D:hiiiOliH.!IIOTCJI p;na ycnqDIIJJ: e;- < ~(}0 r:1B II 
IYi - Y.:l > 10 CM. 

Q~~~--~~~~~~~ 
60 

50 

.40 

• . neiipoceTeaoii, nony<IeHHblil B 

· ~~~HHoii pa6o-i-e' ·· 

no ycKoMOllHt'HTe n<mepe'!Hoii 
:meprml E 1r c . o6penaHueM 
, IY-l~l.> SOc~- B cooTBeT
. CTBllli c pa60TOU [17) 

,.-..;_----i-...!v~-,--++-- Henpoce:eaon un pa6oTbl (3) 

~, no''pa)lllaJihH~Ii nonepe'IHOil 
'iJHepriin E,~ ' 

r·· 
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' . ' ' ? 

' ; Ha 3TOM )J{e piiCJHKC ripnne~eHbl oncp;itiiH)HHble xapaKTC}JIICTliKII Tpur-
repa no E1r (iiUHWl 1) n ueiipoceTcno~o Tpnfrcpa II:J pa6oTJ>i· [3) (nn

:HIIJI 3),rAe ,B.Ka'le~Tpe UXO~HbiJC nlle~riOIJ:Hyro_ CC~?;n?_~a~~IICb .IIapa
MCTpbi_ nonHOH 3Heprnn II. Tpll D!'!nli'IIIHbl, ycpe~HCHHbll'.UO. qncnyaKTII-

," • " ~ ' ' ' ~ ··· I • ' • • ~ • • ' • " • • • • l- " • '> • ; ~ • , ' r • • I 

BHLIX Jl'leeK: auepniJl,. nonepe'IHM . aueprull II pacCTOJIHIIe, OT .ocu_. nep-
DH'IHoro ny'IKa. Kpo~e :T~~o~ u,a. p1icyl1~~, np~~~~a~nelii. onepa~~~~H~ail 
xapaK;repnCTHI\a AnJI Tpnrx:epa E111 , (ll~ -;-l'::L > 5(), eM), npe~nmKcuuoro 
n JIIDI<I> [17] (nnuWI 2)_. On.ie~~i, 'IT~-~~~ :aTn Tpii Kpimi.Ie Amoi n 
HBTep~CyroiJ.J.CH HaC o6~aCTH, r~e c~ paDH9.0;7, ;,Q,S, OHa~IeHilli,KO:Jif)<tm
~HCHTa,ofior~~e':a:;IJl:Q:== 6+4, .tT~ npu6im:JuTcni~w-.n ~na::p<ma y~.Y.,Ymi~T 
pe:Jynh~aTaM, nony'leum'M n.~aHHOH paGoTe> . . . .. ' ., . '. ·:. 

: • > ' ••• ' • • ' ' ; ~ : ; • • ' • ; • '' ' .. • • \ • -i. ' • ·: . ~. ! • ' • • 1 : ' ·, ·-

·::(· '. ;. ~. . . ' . ' . ~ ; .... -
:s ' 3aKJIIO'IeiJHe ·· .. 

n AaHHOH pa6oTC npo~cnauo cne~yromcc:_ 

~ . . ;, . 

···t 

,;r, 
'i ~. 

1. Mccne~onaubl xaJ>aKTepnc:TIIKU c<'llll'IICTDif noporonbiX Kanopnllll'
, Tpri~IecKH:ic Tpnrre}>on; ~cuommubl~ ua npm1cucumi Ii:aK .Y.pa~;mnou'ubiX 

pewaroi.IUIX''cpyaxiiiiii; TaK u ux nonhlx lliO~n<t>nKaunii, ~nll KoTopblx :imii-. 
ACH AHana:JoH onTIIManbHbiX ona•ICHiiii napaMcTpon. · . · · :· · 

• · '"·IIoKa:Jauo; -'ITO·MOAH<l>II~Ipona~Hble noporonble Tpnr~epbi o6na~aiOT 
cymecTDCHHO ny'IWeW onepauuoHHOH xapaKTepiiCTIIKOII, o6ecne'-IIIDal!6o
nee BbiCOKOe noia~nenl:ie <t>oHODbiX co6biTllll DO nceM ~HaJia:JOHe a<t><t>eK
THDHOCTI~ TPH~~epa Ka~ ycTpoiicTna oT6opa co6biTIIii, cnH:JaHHhiX c po-
:lKAeHneM B-Me:Joaon. · _ · · · ' · · · 

; < ~~ 'licc'lieA<ifiaHbl xapaKTt>p11CT11KII PII~I\ KOH<t>urypaunii HeiipoccTc'noro 

.Ka1JOpHMeTp1I_'ICCKO~O 'fPllrrepa, pa6oTaiOUlero Ha noporo~OM cpaDHCJUUI 
DbiXO~Horo cnrnana · MHOrocnoUHOll HCIIJ>OHHOII CCTII; . HaCTJ>OCHHOH no
cpeACTDOM CTaHAap~HOII npoue~ypbl o6y~leHiiJIHa pac~on~anaHllC C06bi-
TIIH c B-MeooaaMu. i · · · · · 

HeiipoceTenoii Tpnrrep ue .. ~onbKO. npenocxo~nT. Ka:tKJJ.blii. no Tpap,nun
OHHbiX noporonhlx Tpnrrepon no cri<i'cii a<t><j,~KTllDH~cTn, HO 6naro~apll 
a~anTIIDHOCTU~aeT DO:JMO:iKHOCTb no XOA_ynpoDCJJ.SHIIII $11:JIPieCKOro 3KC-
nepii~I~H;;~ ·~·poii~n6~riTh; frci'rifi);-.i<'kli/ iiciipouiioii (:PTir: ~nTiil\ia.ilbao na

\ ~TpaunaTb:~pnrr.ep.~a peanb~hl~ <t>oHODh!e ycnomiH np~ncACHIIH_:)KC~cpn-
MeHTa. • . , ·~, . . .•.. ~ ~ " _ . . . • . . . . ·. . .. 

: . 3. ~ paMKax ncno1lboonauuhlx '1Iairi1 MoJicnc1i IianopiiiieTp~ 1i nx~AHblx 
.. ~auHbix ~bmonii~irb~ ·Tp(ifi~n~iliiH. ~~~o~im~ .Ml.Ic ·K. K'anoimi1eTpl~'~~c~~:~MY 

. :r;J:P~.~rep~ [2) .(npR~(JJ_$~~TIIn~ocrn.o',y>- 0;~ IH~~~~~~~~~-:~~~onhix _c~~bi- _ 
_·:·Tim p;on:amo 6b1Th n npe~enax 10 -~ _l:J; ,H<\W ~enpoceTenmi ·Tpnrr;ep ~aeT 

·'"' ;liJ. ' . - .. ~ •· - ~ -. ~ 

,; ; l6 

il 
:t 

no~annenne 10 - 14). Op;HaKo o ~OCTIDKCHIIII npoeKTHoro :Ja~annH na 
KanopnMeTpn'lecKnii Tpnrrep MOLKHO 6y~eT ronopnTh nnwb nocne Toro •• 
KaK MO~C1lbHble ~aHHbiC 6y.rzyT DK1IIO'laTb D ce6H a<t><t>eKT "pa:JMa:JbiDa-

, HIIH" 3HCpri;ll '-IaCTIIII no KnacTcpaM H"'CCK KMOJ>IIIIICTpa. D ~uana:JOHC 
a<I>$cKTnnuocTii 0,8 -- 0,2 npe~no;.KCHHhiii Haim ueiipoceT(~noii Tpurrep 
o6ecne•nmaeT no~a~n~un~ $ona n 10 - 200 pa:J, 'ITo n 1,5 - 5 pao nhiiut' . . 

OHa'ICHllii, nony'ICHHLIX llllHCC D. p;pyriiX pa6oTax: 

B p;auHmi pa6oTc 6Lmn ncnonb:JonaHLI ~aHHble T01lbKo ~nH uepe~uero 
KanopnMeTpa. EcTecTDCHHo, 'ITo y'leT · nu<t>opuaunn co nc'ex Kanopr111re- · 
Tpon, a TaK)KC~aHH~IX c'p,pyrnx ~CTCKTOpon ycTaHOBKII M'tfC noononnT 
panmrTb neiipoceTenoii nop,xo~ i_nocTpoeHnio Tpnrrepa AnH aToi'I_ycTa
HonKn. CoupmKCHHbiC c :)Tiu.I llJ>OU!I('Mbl . IIJ>l'P,l\ICT ~anbHeiiwnx ncc~e
~onaHII{I. 

B miKniO'Ieune MLI xoTenn 6Lr DLipannTh unarop,apuocTb CTauncni:mr 
ToKapy ori. uno~oTnopHLIC o6cy;.Kp,c:HnH uawc1i pafioTbi n noncnuLreoaz..H'-

, ,· ' . . , ·. 
'IaHIIll. 
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ByAaroB io.A. HAP· 
XapaKTepHCTHKH noporoB:blX H He:HpoceTeBon 
oroopa ~OO:blTHH C b-KBapKaMH Ha OCHOBe MOA 
AJUI nepeAHero KaJIOpHMeTpa yCTaHOBKH 
«MHoro'laCTJilnlblii cneKTpoMer_p» Ha nyqKe YF 

Ha OCHOBe MOAeJibHhiX AaHH:blX HCCJieAo 
p5IJI;a ~MOpHMeTpH'IecKHX TpHrrepoB oroopa C 
pacn(!Aa B-MeJOHOB) B ::JKcnepuMeHTax c <t>uK, 
npoTOHOB c ::JHepme:H 3 T::lB. lloKaJaHo, 'ITO m 
poBaHH:blMH pemaiOID;HMH qJyHK~SIMH H HeH] 
BOCXOASIT no CBOHM xapaKTepHCTHKaM TpaAHl 
gqxpeKTHBHOCTH 0,8--0,2 He:HpoceTeBo:H TPH 

· KanopuMerpa yCTaHOBKH (6e3 y11era AaHHhiX , 
BaeT flOAaBJieHHe QxlHa B 10--200 pa3, .'ITO B 
noKa3aTene:H, noJiy'leHHhiX paHee B Apymx p; 

Pa6oTa Bhln<)nHeHa B Jla6opaTopuu Bhl'lll 
THJau:uu OIHHf. 

· Coo6~eHHe O!h.eAHHeHHoro HHCTI-fTYTa SIAepm 

ITepeBOA aBTopoB 

Budagov Ju.A; et al. 
Assesment of Characteristics of Threshold an 
Triggers forb-Events Selection Using Simula1 
for the Forward Calorimeter of <;Multi particle 
Installation on UNK 3 TeV Proton Beam 

Basic· characteristics of a s~ of calorimet' 
(all modes of B-mesons decay) are investigate 

. 3 TeV proton beam using Monte.:Carlo simu 
neural netWork trigger and simple threshold 
func~t~ons are shown to remarkably surpass 
triggers:_ Background rejection factor 10--20 
achieved with the proposed version of a neural 
(qrward calorimeter· data (~ithopt using d~ 
installation) :This b(\ckground :tejection factor 
to results published elsewhere. 

The investigation has been performed ·a 
t}'echniques an~ Automation, JINR. · 

~ommunication of the Joint Institute for Nuc . . . 
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