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BBE,l\EHHE 

Cetreime poJR,ZJ;emtJI otrapoBammx tracnn( coCTaBJJJHlT KaJlYIO JJ.Om<> OT no11~ 
noro cetremtJI a.npon-a,zq>ommx Bsa:inm~eftCTBHit. .,[(mr noBmneHltJI scpcpeK
THBHOCTK sxcnepHMeHTa iniX<Hoit sa,rr.a'left · JIBJJJierea OIITIDm3aniDI anropRTKa 
TpHI'repa, .noJJ. :&01-opoit no.npasyYeBaeTCJl KaKCIDiaiD.no Bos:w:olKHoe o6oram;e
Ime no.rryqae:w:oft B:&I6opm otrapoBaHHI>IKll traCTlll(aKR npn Tpe6ye:w:oit scpcpeK- ; 
THBHOCTK HX.pernCTpanHH. Ka:& npaBH1I0,·9TOCO·np· OBOlK,rr.a. CTCJI yc.Jiomreime .. :w: 
anrrapaTHoit traCTK yCTaHOBim. B ~o:w: KOHKpeTHOK c.rryqae npuxQzl;RTCJI pe
man. :..... CTOHT 1IH Ta:&oe ycJiolKHeime noJIY'Iae:w:oro BLIHI'pmua B scp(pe:KTHBB:ocr.H. 
Tpurrepa H1IH HeT. · 

B npe~eit pa6ore [1) pacc:w:OTpeH OJJ.HH HS cnoco6oB OII'l'H\fH3BnJIH 
Tpmrepa, ncnomsoBaBmero HHcpop:w:au;mo co c~oHHoro roJJ.OC:Kona 
J1.JJJI BLr.n;eJieHIDI co6LITmt c noBimleHHWm Pt· MeTO,ZJ; OCHOBaH Ha yqere B TpHI'
repe sapanee HSBCcTHOit (anpHOpHoft) HHcpOpKRnBlJ 0 cpe,ll;HliX SHRtreHHJOC J1.JJJ1 
trap:w:a H cpona H~KOropHX napaKCTpOB St, 52 •.• Sn, KOTOpHe perHCTpHpyiOTCJl 
B KaJR,ZJ;o:w: co6:LITHH.' · B ,rr.aHHoit p~6ore npeJ1.11RraeTCJI 6o11ee ~cptpe:KTHBH:Y:it :we-

~TOll., yqHT:Y:BaiOnudt anpnopli)'IO.HHcpop:w:an;mo o cpymw;m pacnpe~eJiemtJI Be
po.IITHOCTK anaJIHS:Hpyer.mx napa:w:CTJ>oB J1.JJJ1 trap:w:a n cpoHa H ncnomsyronudt 
:&pHTepmt OTHomemu npaBJJ.ono.zw6mt. 061>e:w: npHHHKae:w:oit Do BHHKaHHe HH
cpop:w:anHH SJJ.CCL pacmHp.lleTCJl no cpaBHeHHIO c · npe~ CJIY'Iae:w:, 'ITO 

JJ.OJDKHO YJIY'DIIHT1> scpcpeKTHBHocn. Tpmrepa, XOT.Il n sa ctreT YBeJIH'IeHIDI o6'L
e:w:oB paetreTOB. fiosro:w:y HaKH OJl.HOBpe:w:eHHO TaKllte 6YJJ.eT paCCKOTpCH BOnpoC 
onTHMa.JII.Hoit opraHHSanHH Tpmrepa, nosBOJJJilOm;eft.ynpoCTHT!> sJieKTPOHHKY n 
npon;eccop. 

KoJIH'IeCTBeliHlie pesym.TaTH ,rr.aHH pjm :w:o,ZJ.HcpHKanHH yCTaHOBim cneKTpo
KCTp c BepmHHH:Y:K ~eTeKTOpOK (CB,l(-2) Ha 2-M 9Tane s:&cnepn:w:eHTa E--161 
[2), npeJJ.HasnatreHHoK ji;rJl perHCTpai(HH poJR,ZJ;emtJI otrapoBaHHHX qacnm; B 
pp-DSan:w:o,n;eitCTBHJlX npn oKom)noporoooit sHeprHH .f8 !:::! 11, 5 ThB, rJJ.e Bee 
em;e OTcyTCTByiOT HaJJ.elKHHC _9KCnepn:w:eHTa.JII.HHC ,rr.aHHHe H OJl.HOSHatrH:Y:e Teo
pemqecme npe~CKa:ui.Brur o cetreHHH polRJJ.Cmm trapu:a. CoCTaB o6opYJJ.OBaHH.Il 
·nosB01IJleT noCTpom 9cpcpe:&THBH:Y:it 2-ypoBneB:Y:ft Tpmrep na trapK,·BnatraJie 
6Hcrpo BLr.n;eJJJIIOm;mi:_TpeR:H c noBmneHmDm Ph a sare:w: oT6nparom;att co6KTHJI 
no 60.JII.mo:w:y npo:w:axy BTOpH'IBHX tracnn( OTHOCHTeJILHO TO'IKH nepDHtrHOrO 
BSaHKOJJ.C:ftCTBH.Il. 

(J~\!il~11:~:;iftl &h-:mtji-1 
· u~~~Sl~~~~~~~a --
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1 .9KcnepHMeHTRJI:&HaJI ycTaHOBKa 

·Ha p11c.1 noxasaH cocraB npe,zomrae!.mro axcnepm.reHTaJILHoro o6opy.n;oBaHIDI 

ycraHoBm CB,U-2. McnoJILsyeTCJI cRcre:J.m xoop,li;HHaT, r,ll;e npo,li;OJILHaJI ocL 

OZ JielKliT B,ll;OJIL HanpaBJieHIDI pacnpocrpaneHIDI nyqxa, a ocR OX 11 OY na

npaBJieHH ropliSoHTam.Ho .R BCJ>Tl1Ka1ll>HO. cooTBercTBeHHo. PacCYaTpRBaeYaJI 

y~aHOBKa BKJIIO'IaeT B ce611: npeD;HSROa::m.Ul: BepT!IlJHHlrlt ,li;CTeKTOp (IJB.U); 

6JioK :Mmm,u;pellcpoB:wc: KaYep; nmpoxoanepryp:in.dt: · YarHRTHHll cnexTpoYeTp 

(ffiMC), COCTO~ liS nponop~oHaJILffi.lX KaYep, ycraHOBJIC~ B YarHRTe 

M C-7 A c pasYepaYR BXO,ll;Horo oKRa 1, 8 x 1, 3 Y, ,z:onmoll 3 Y 11 BcpTRKaJIL

HHY HanpaBJICHliCY BCKTOpa llli.ZzyKIJ;lll YarHRTHoro TIOIDI -~ 11 K!'c; YHOro

KaHaJILHHJl noporoB:mt 'lepeHKoBcKllll C'leT'IliK (Mrrqc);. ~oHliH:a: 
rO,ll;OCKOTI (Cr:-12) ll JiliBHCBHJl ,ll;eTCKTOp raYYa:.KBaHTOB {.UErA) Ha OCHOBC 

perliCTpan;Hll CBeTa 'lepeHKOBCKOrO liSJIY'ICIDm B CBliHIJ;OBOY CTeKJIC. .ll:Jlll op

raHRSan;Hll TpRrrepa liCTIOJILsyrori:JI IIB,U, YarHliT MC-7A ll ro,li;OCKOn cr-12. 

P•c.l. Cxe:M:a ycraHoBm CB,U-2. YcnoBHHe o6osa:a'leHllll: C 11 {)- CIJ;liHTliJI

~oHHHe C'ICT'IliKll 11 aHTRC'ICT'IliKll, 1 - TipeiJ;ll3liOBlDII:it BeplllJIBJIHJl 

.ziereKTOp (IIB,U), 2 - 6JIOK MliRll,rq:>ellcpoB:wc: xa:M:ep, 3 - nepe,ll;Hllll 6n01t 

nponop~oa:aJILHHX lUlllep, 4 - nmpoxoaneprypmd: KarHRTmd: cnex

Ti>o:u:CTp (IDMC), 5 - KHoroKaHaJILmd: noporoBHll 'lepeHKOBcKRll C'leT

·'IJIR (MUqC), 6- ~oBlDII:it ro,ll;OCKOII {Cr-12), 7- JiliBHeBilll 

,ll;eTeKTOp ra:u::u:a-KBaHTOB (,nErA). Pas:u:epH yxasaHH B :u:CTpax 

' 2 

IlocJie,Zl;HliJl COCTORT liS 12 ropliSOHTaJILHIDC TIOJIOC nmpliHOJl 20 CM ll ,ll;JlliHOJl 

2 Y R ycranoBneH sa Mrrqc nenocpe,li;CTBeHHo nepe,ll; ,nErA. Ilepe,ll;HliJl cpes 

YarHRTa HaXO,ll;RTCll HR paCCTOJIHllll 2,8 Jl OT D;CHTpa YlllllCHll, paCCTOJIHKC OT 

Sa,ll;Hero cpesa YarHRTa ,!1;0 Cr -12 COCTaBJIJICT 3 Y, · ny'IOK ~eT. Ha D;CHTp 

rO,li;OCKOna nepneH,lJ;HK)'JlllpHO ero nJIOCKOCTll. 

IIB.U (eM. pRc.2) ycranoBJieH BHe YarHRTHoro noJlllll COACP:lKliT aKTRBnyro. 

YlllliCHL. (AM), KOTOpaJI npe,li;CTaB~CT co6oll cronxy liS nliTll xpeYHReB~ no

JIYIIpOBO,ll;HliKOB:WC: c'leT'IliKoB TOJDIUIHOll 330 YKY IUllK,ZI;r:lJl, paccroliHlle ¥~ 
c'leT'IliKaYll --' 2 MY. McnoJILsoBaHRe AM nosBOJIJICT npocro onpe,ll;eJIJITL npo

,li;OJILH)'IO KOOp,li;HHaTY nepBli'IHOro BSaliMO,li;CJlCTBllll npll aHaJiliSe. Clii'HaJIOB OT 

xpeYHReB:wc: C'ICT'IliKOB. ·~ liSJ'ICHIDI A-saBRCliMOCTll noJIY'IaeYIDC pesym,Ta-. 

TOB OT aTOYHOrO HOYepa BCID;CCTBa nepBHJlll BTOpO:ft: C'ICTtDfim: ,li;OTIOJIHRTCJILHO 

paS,ll;BliRYTH em;e Ha 2 MY (TaK 'ITO paCCTOJIHliC MC)l(Jiy HliJlll CTaJIO 4 YM) ll B 

npOYCJKYTOK ycraHOBJICHa BO.in.cppaJ,IOBaJI cpoJILra TOJDIUIHOJl 220 YKY. IloJIHaJI · 

BCpOliTHOCTL Ha'laJILHOMY npOTOHY nPOBSauMO,ll;CJlCTBOBaTL B YlllliCHll COCTa

BJllleT ~ 0, 5%. 
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P•c.2. Cx~a liB,[(. YcnoBHHe o6ooa:a1leHliJI: MK,[( ...., :wmq>OCTJ>BIIOBHe 
xpe1mlteBHe · ,ll;eTeKTOpH, II3C - npB6op c sap-.upBOJl CBJISJoiO. PasKepH 

yxasaml B llliJIJilllleTpRX 

Cnepe,ll;lil 11 csa,ll;lil no ny-qxy :r.m:meHL o6craBJieHa TeJiecxonaYR liS :wmq>o

CTpliiiOB:WC:. xpeYHRCB:WC: ,li;CTeKTOP,OB (MK,Z:() •. IJepe,ll;Hllll TeJICCKOTI COCroliT liS 

TpCX 6JIOKOB MR,n. ~ 6JIOK - 3TO napa MJm C BSRllllHO oproroHaJILHOJl 

opReHT~ell CTpliiiOB ,ll;JlllliSYepeHliJIX- 11 Y-xoop,ll;liHRT a:a'laJILHoll 'laCTliD;H. 
' . ' ,, .. ' 
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3a,n;Hliil:: TeJiecxorr cocroHT R3 'leT.LlpCX 6Jioxon M}{,l( ,11)IJI pcriiCTpaiUIH Tpa

cxTopmt BTOpll'mHX 'laCTRD;. llepnue TPII 6Jioxa -- 3Tq rrapu Ml{J(, TaK lKC,xaK 

II n rr~pe.n;a:c:M TCJiccxorre,rrpc.n;a:asHa'lcHHilc ,11)IJI II3MepeHWI X-.n Y-xoop~aT. 
, llocJie.n;a:lrlt 6JioK cocroHT ll3 'ICTHpCX M}{,l(, .n;Ba II3 KOTopux IIsMepHIOT, xax 

o6H"t~Ho, X- II Y-xoop.znmaTH, a crpiiiiH ocraJThHHX .n;Byx opiiCHTllpOBaHH s,n;om, 
oceft OU ll OV, IIOBCpHJTLIX Ra yrJIH ±10, 5° OTROCliTCJThRO BCpTIIKaJill. 

,[(orromnrrem,no MClK,lly rrepnHM II BTOpHM 6JioxaMR M}{,l( ycranoBJICH rrpii-

6op c sapH,D;onott CBJI3LIO(ll3C). qeTBcpTH:It 6Jiox M}{,l( R ll3C B pa6ore Tpnr

repa ne y-qaCTB)'lOT, a IIcrrom,syroTCJI rrpii ~if-line o6pa60TKe ,!¥lRHHX. ToJIIIUIRLl 

KalK,ll;oro M}{,l( R ll3C cocraBJIJIIOT 330 ·i.IKM, rrorrcpe'IHHC pasMcpu ll3C pa

BHH 9 X 6, 7 MM, paCCTOJIRRC MClK,lly ,ZI;CTCKTOpaMR yKa3aHO Ra piic.2, OCTaJThHHC 

napaMCTPH M}{,l( npiiBe,ZI;eHH B Ta6JI •. 1. 

Ta6JIB:Qa 1. IlapaMeTpll MK,ZJ; 

N Pas:Mep, mar, OpiiCRTnponxa KoJI-Bo 

M}{,l( MM MKM CTplliiOB KaHaJIOB fi p C.liYClLllllTCJill 

1,2 5x5 25 X,Y 192-x 2 AMP LEX 
3,4 5x5 25 X,Y 192 X 2 AMP LEX 
5,6 5x5 25 X,Y 192 X 2 AMP LEX 
7,8 16 X 16 25 X,Y 640 X 2 AMP LEX 

9,10 32 X 32 50 X,Y 640 X 2 AMP LEX 
11,12 58 X 58 50 X,Y 1152 X 2 AMP LEX 
13,14 58 X 58 100 U,Y 576x2 VIKING 
15,16 58 X 58 100 v,x 576 x2 VIKING 

2 AJiropHTM TpHrrepa 

Pacc:MQTPRM KpRTCpRII oT6opa, rrpc,Z!;Ha3Ha'leHHHe ,11)IJI o6oram;cRRJI 3RcnepR

MeRTa.JJLnott BHfiOpRR -qap:MOM. ,lJ;JIJI noBHmCHWI 3$4JcRTliBHOCTII TPRrrepa BBe

,li;CM KOMfiRHIIpOBaHIILI:It BapRaRT, TpefiyiOIIJ;RH BHIIOJIHCHWI .n;Byx HC3aBRCRMHX 

KpRTCpReB: a) nOBHmCRROro Pt BTOpll'mHX TPCROD II 6) RX fiom,ruoro IIpOMaXa 

OTHOCRTCJThHO TO'IRII ncpBR'IROro BSali:MO,li;CftCTBRH. fipoMaX OIIpC,ZI;CJIJICTCJI KaK 

,ZI;JiliHa BeRTOpa IIpliUCJThHoro napaMeTPa, coe,ZI;RHJIIOm;ero rrepnR'IRyro nepmRey 

R fiJIRlKa:ltmyro X HC:It TO'IRY npoxo~ero TPCKa( CM., HarrpRMcp, (3) R (4] RJIR 

o6sop (5]). B cpe.n;a:e:u: no neJIR'IRHe on paBHJicTCJI "' cr, r,ZI;e c- cxopocrL cncTa 

R T - BpCMJI lKR3Hll pacna,!¥liOIIJ;CitC.Il 'laCTRUH, R rrpaKTR'ICCRR He 3aDRCHT OT 

. RMIIyJILCa nOCJIC.n;HC:It. 

Tpnrrcp na -qapM pa36RBacTCJI na ,ZI;Ba ypoBHJI - 6ucrputt £1 11 6oJiec Mc

,ZI;liCHHH:It £2. Pacc:MOTPRM nna'laJie nepnutt ypoBeHL. Ll BH,ZI;CJIJICT rrepn~oe 
B3aRMC\l];CitCTBRc, npoRSome,Z~;mee B axTIIBnott MRmeRR, R orrp~,Z!;eJIJICT ero· Z
xoop.znmazy Z0 xax neHTP C'leT'IRKa ·AM, ~,ZI;e saperRCTpllpOBaH cooTBcTCTBy

rom;mt .BCIIJICCR ROHR33I"QJH. fiOJIY'IaCMaJI CpC.n;HCRBa.zq>aTR'IRaJI IIOrperuROCTL 
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n R3!.lcpemm Z0 cocranJIJieT uz = d/../fi ~ 95 MKM, r,ZI;e d- TOJillUIRa C'ICT

.:mxa. HexOTOpHc ycJiolKHCHWI noJIBJIJIIOTCJI npR y-qere oom,<PpaJ.t:oBo:it $oJThrR, 

n no3TOyY · paccMOTPRM no,Z~;po6Iiec · norrpoc orrpe,Z!;cJicHWI B:o:u:epa . IIJIRCTRRim 

wirucHB: c nsaimo,ZI;ettcrBRCM. By,nc:u: rrponcpJITL nunoJIHeRRe cJIC.ZIYIOliJ,RX ycJio

nmt: 

A; llepnutt C'leT'IRK nrpaeT oxpaHRyro pom,. Tpc6yeTCJI, 'ITOfiu BsaRMo

,Z!;C:ItcTBRH B ne:u: ne 6HJio. ,[(JIJI 3TOro neJIR'IRHa cnrnaJia At 3TOro C'leT~ 
,ZI;O.lDKlla y,.D;OBJICTBOp.IITL ncpanencrny At < 3 • Amip> r,ZI;e Amip- cpe.n;a:mt hapJI,Z!;, 

OCTaBJIJICJ.t:H:It B C'leT'IRKC O.ZJ;HO:It MHlll!MaJThHO ROHR3Rpyrom;ett 'IRCTRD;C:It. 

B. BeJIR'IRHa cnrnana A; c o.n;a:oro ll3 aKTRBm.ix nonyrrpono.n;HRKOBHX C'ICT

'IRKOB c HOMepo:u: i > 1 y,.D;OBJICTBOp.lleT ncpaneHCTBY A; > A113 , r,ZI;e 

A .. - MRRR:MaJThHaJI ncJIII'IRHa cnrnaJia, cos,!¥lnae:u:oro pA-nsaRMC\l];eitCTBRCK~ 
B. BcJIR'IRHa cnrnaJia A 2 B cJIC.liYIOIIJ;CM sa nom,$pa:u:onott rumCTHHol C'ICT

'IRKC RaXO,ZI;liTCJI B rrpc,Z!;C1IaX 5 • Amip < A2 < A 83 IIpR A; < A .. (j ~ 2) B 

OCTRJThHHX C'ICT'IRKaX. 
YcJIOBRe Ax B DH,ZI;CJIJICT nsaRMo,Z!;c:ltCTBRc n o.n;a:o:M ll3 rronyrrpono.ZJ;HRKOBHX 

c'leT'IRKon, a ycJionRe A x B - ~ noJII4>pa:u:onott nJiaCTRHC. .[(onomnrrem,no 

OT:MeTRM, 'ITO B03HRRRIOIIJ;aJI HCO)l;H03HR'IROCTL - IIpOll30111JIO JIR B3RRMO,ZI;CftcrBRC 

n «Poin.re RJIR BO l!Topoll: c'leT'IRKC- IIOJIHOcTLIO ycrpaRHeicJI npR.l¥1JThHcltrirew 

aHaJIRSC IIp~MaXOB, T~R xiJ.K noCJIC)l;HRC noJiy-qaiOTcH ilHOKaJThHO fiom,nnnm IIpR 

HenpaBRJThHOM IIplliiRCHBaHRR TO'IKR ncpBR'IROro ·B3RliKMCftCTBRH •. 

Bcpuc~~JI x npo6JicMe nH,ZI;cJieHWI -qap:u:a. Ba:(>Ranri.t opra~D;RR ,ZI;JIJI 

3TOA: UCJIR·P,-T{>nrrepa ACTani.no paCCMOTPCRH B (1],R cOO,nJrrc.a OHH K oroopy 

co6HTmt c 6oJThl11RM yrJioM xoeyca pasJieTa BTOpR'IRHX -qacrliu ·no OTC'ICTaM 

B nOJIOCaX rO,ZI;OCROna Cr-i2. fiO,Z!;pOfiHH:It aHaJIR3 OnnDmsanROBHJ:lX KCTO

,ZI;OB noxasaJI, 'ITO, no cpannemno c 6oJiee nj>ocroit opraRRSRURcit TPIIrrepa, 

oRR ynCJIR'IIIBaiOT ncero na .~ 15% o6oram;eHRH 3KcnepRJ.t:eRTaJILHOit nu6opm 

-qap:MOM, HO IIpR CyiiJ;CCTBCRHOM ycJIOliDICHRR annaparypnoft 'laCnr ycraHOBKll. 

Taxol He6om,mol 3$$CKT CBJI3aH c. reOMCTPRCI ,li;CTCKTOpOB Ha ,ZI;CitcTByrom;eA 

ycranonxe CB,ll;, a ona n niramrpye:MoM'3xcnepRMcRTc :u:emiTLcH ne 6y,neT. ,[(a

Jiee. B 3TOit CTaTLC UO,ZI; Pt-TPRfrepoJ.t:fiy,.D;Cll no,Z!;pa3YJ.t:CBRTL npOCTOC TPeOOBRHHC · 
0 naml<nm XOTJI fiH o,zi,noro OTC~IE)Ta B O~Oft R3 'ICTHpCX .HHlKHHX . RJIR o,ziHoft 

RS.'ICTHpCX ~CPXHHX.ITOJIOC rO,ZI;OCROml. 8TOT 6ucrpo peaJIRSyelm:ft P,-TP:sTrep 

,!¥lCTo6oram;emic ~ 3 ~R 50% axceiiTaHCC Ha -qap:u:, MH orncceM ero B Ll. 
TaKliM o6pasoli, rrpocrott R 6ucrputt P,-TPRrrep; BRJIIO'IellliHit n'Ll,' cHH

lKRCT IIpRMCpRO B 6 pas sarpysxy Ha 2-it ypOBCRL (£2), B ROTOpOK 6y,neT npoRS

BO,ZI;RTLC.Il aHa.liRSIIpoKaXOB. 8ro nosBOJIJICT npRllCH.IITL B L2 HC TOJThKO 6HCTPHC . 

· cnennponeccopu (xax, nanpRMep, B 3xcrrcpRKcRTax WA-82 (3] ,ZI;JIJI BH,ZI;eJie

HWI -qap:u:a ~a 0-cneKTPOKCTPC RJIR WA-92 (4] ,ZI;.l1ll RCCJie,Z!;OBaHHJl npexpacm.cc: 

'laCTRU), HO R yHHBCpCRJThRHC IIpOUCCCOpH. ,[(JIJI JlaRCRKaJThHOro yneJIR'Ie

HRH cxopocm. pa60TH. rrporpallll rrpc,nnoJiaraeTCJI npRKeH.IlTL Ta6J'm1mHe Ke-
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TO,D;b[ perueHIDI, KOr,l¥1 OCHOBHOC BpCWI TpaTKTCJI Ha 'o6pa~CHHC K naWITH, a HC 

Ha BHIIOJIHCHHC apHqJ:WCTIPICCKHX onepaiJ;Hit. ·II pH HHTCHCHBHOCTH nepBK'IHOrO 

IzyliKa 3 X 106 
C-l ( npH paCTJllKXC c6poca B 1 c) H BepOJITHOCTH B~aHldO,ll;CitCTBHJI 

B MH111CHH 0,5% cpe,li;HHit npou:elKyroK npeu:eHH MClK.lzy co6HTIDiu:H, noCT)'IlaiO

nunm Ha nxo.n: L2, cocranHT ~ 400 MRc. 

IIepeit,ll;eM K no,Z~;po6Hmcy aHaJIH3y TpHrrepa £2. qro6H ynpoCTHTI> amo

pHTK, 6J,Z~;eY HaXO,ll;HTL npoMaxu He B npoCTpaHCTBe, a B IDIOCKOCTJIX X 0 Z H 

YOZ, Ha KOTopHX npoeRII;HH TpcKOB annpoKCHldHp}'IOTCJI npm.nnm JIHHHJIMH 

x- xo = a 1 +k~ · (z- z0 ), 

Y- Yo= a2 + k2 • (z- zo), 

(1a) 

(16) 

r,ll;c Xo, y0 , Zo - KOOp,li;HHaTH TO'IKH nepBHtiHoro B3aH1do,n;e:ltCTBHJI, OTHOCHTCJibHO 

KOTopoit onpe,ll;cJIJicTC.II npoMax. Ero neJIHtmHa n nJiocKocrn XOZ 3a,l¥leTc.II 

BHpalKCHHCM 

S., = aJ/J1+ k~. (2) 

cl>opu:yna JJ)IJI. npo!d:axa Sy B nJiocKocrn YOZ noJIHOCTbiO aHaJiorHtiHa. IIone

pc'IHHC Koop,li;HHaTH x0 , y0 nepnK'IHoro ·B3aH1dO,ll;eitCTBHJI H3McpHIOTCJI no ,ll;aH

HHY ~onoro TeJiecKona, CoOTBCTCTJJYIO~e 'norpe111Hocm ·onpe,ll;cJIJIIOTCJI 
maroM CTpHnOB Hc~om.3ycMHX MK.lJ.. · · . · · · 

IIapaYCTpllllp.IIYHX a},k1 H a2,k2 H3 I!Jop~ (1) Ha?CO.li:.IITCHUO,li;ByY OTC

'lcTall (xi. Yh zt) H (x3, y3, z3) B MK.ll. nepnoit H TJlCTLeit napH. 3a,zi;Hero TcJie-

cKona: 

. a1 = (x, - xo)- (z1- zo) ~ (xa- xi)/(za - Zt), 

k1 = (xa- Xt)/(za- zt). 

(3) 

(4) 

cl>opMYJIH JJ)IJI. a2 H ~ noJIHocTLIO aHanorH'IHH. BTopaH napa MK.ll. Heno

cpe,ll;crncrmo B OllpC,ll;CJICHHH napaMCTpOB llpJIMOmmeitHoit TpaCKTOpHHHC Y'tla

CTnycT H CJIYlKHT a) JJ)IJI. oroopa OTC'ICTOB, npHHa,li;JIClKa~ O,li;HOld'f H TOllY 

lKC TpcKy H 6) JJ)IJI. YJIY'DllCHHJI TO'IHOCTH H3McpeHID1 uPOMRXOB 3a c'treT. 6paKo

BKH TpCKOB CO CJIHruKOll f>om.mHll yrJIOM llHOroKpaTHOrO paCCC.IIHIDI B. KpcMHHH 

C'ICT'IHKOB, BOm.cppaMOBOit cpom.re HJIH Bc~ecTne 3JICKTpOMarHHTHHX 3KpaHOB. 

,lVm · 3TOro noene npo~c.li:CHIDI npJIMoit JIHHHH H onpe,ll;eJieHHJI ee napaMCTJ>OB 

no cpopMYJiaM (3;4) npe,ll;CKa3HBaCTCJI HOMCp CTpHlla N.f': Ky.zJP norra,ll;aeT 'tla

crnna no nropoit nape MK,L:I;. . IIycrL N2 - 6JIHlKa~ oT llpC,ll;CKa3aHHoro 

MeCTaCTpHn, r,ll;c aaperucrpuponaH OTC'ICT. B pa6ore Tpurrepa ucnom.ayiOTCJI 

TOJibKO TC TpCKH, JJ)IJI. KOTOpHX 

IN.f' -N21 ~ 1. (5) 

IIo KpHTcpHIO (5) oropaKOBHDRJIOCL ~ 8% DCCX TpCKOB. Ha puc.3 UOKa3aHH 

6 

z. 

103 

102 

10 

-15- -10 -5 0 5 10 15 

N~-N2 
Pa:c.3. Pacnpe,ll;eJieHHJI JJ)IJI. BeJIH"'HHH Nf ~ N2 npu y:qere MHOroKpaTHoro 

pacce.IIHHJI H 6e3 Hero ( nocJie.zia:ee. 3~TpHXOBaHO ). ,lVm o;upe,ll;cJicBHOCTH 

,ll;aBHHC npc,ll;CTaBJICHH JJ)IJI. qlOHOBHX B3mO,ll;CitCTBd , 

pacnpe,ll;eJieHHJI JJ)IJI. BCJIHtmHH N.f' :... N2• BH,li;Ho; 'ITO 6es yqeTa MHOroKpaT

Horo pacceJIHIDI ( 3ampHXOBaHHa.II rncrorpaKMa) noJiy'tlaeMoe pacnpe,ll;CJicHHe 

,ll;OBOJibHO Y3KOC, 3Ha'ICHHC ero nOJIHOit mHpHHH UO OCHOBaHHIO paBHO BCCrO 

Tpcll OTC'tleTa:u:. MHoroKpaTHoe lKc paccC.IIHHe nwHBaeT ero 3a:McTHOe ynlD:pe-

.HHe. • 

IIepeit,ll;e:M K npo6Jie:Me onTHldH3an;HH amopHTMa TpHITepa •.. 0'tleBH,li;HHit. H 

'tlacro u:cnom.ayeMH:lt KpHTCpd o6napYJKcHH.II peaRIJ;H:lt c pa~na,li;OM o'tlapoBaH-; 

HHX 'tlacnm; CBO,ll;HTC.II x nponepxe HepaneHCTBa [3) 

Smcu: > Bcuh 
,'(6) 

r,ll;e Smaz - HRH6onimee 3Ha'tle~e cpe,ll;ll npo:u:axon (» IDIOCKOCTJIX XOZ H 

YOZ) B ,ll;aHHOM co6HTHH, a Bcut- HeKOTOpU KOHCT8llTa o6pesaHH.Il, o6H'IHO 

paBHaJI !::::! 100 llKM [3]. Jicno, 'ITO B KpHTepd (6) 3RJIOlKCHa TOJIIaKO 'tlaCTb 

HldciO~eitCJI HHI!Jop:u:an;mr, c~OTBCTCTB}'IO~ o.n;HOllY · nH6paHHo:u:y TJ>CKY; Ho 

B TO lKC BpeWI, KOJIH"'CCTBO pacna,li;HHX TpCKOB OT PJJYX COBllCCTHO pomp,ae:u:HX 
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oqaponamu,vr qaCTHD; :Y:OlKCT ,li;OCTHran BeJIKtiHHJ,l oxono ce:r.m. Ho 66JI1>ma11 me 

qacri, RC BXO,li;HT B KpHTepmt (6), ~0 BIDHBBeT noTepiO HMCIOII(Cit_CII HH$op:Y:a

nmt 11 yxy,n;nreHHe <~<P<PeKTRBHOCTK Tpmrepa. 

llo<~TO:wy Ra!ll! npe,Z1;1Iarae"I:.CII nonwt :Y:eTO,ll;, yq:aTHBaiOnudt nee li3:Y:epen

HLlC TpCRl! C06HTK.II. IJpe,ll;llOJIOlKH!l, 'ITO anpl!Opl! l!3BCCTR8 9T8JIORRM $yn

IW;WI pacnpe,ll;eJieRl!ll no li3:Y:epeiiHinl npo:Y:axa:Y: Jili1I oqaponaHRLIX co6:b1Tlrlt K 

$ORa. flpom;e BCero l!CKO!lHC pacnpe,ZI;CJICRKII llOJlY'Il!Th IIpH !lO,li;C1Il!pOBaRHl! 

::~xcnepHMeRTa B pa:Y:Ifax nporpa:Y::Y: CIDcyJIHponaHl!ll a,li;POH-a,ll;pOHRLIX naaHMo

,ll;eti:CTBmt (PYTHIA) K olll!caRl!ll ycranonm (GEANT3). Tax KaK Mill 6y,n;e:y: 

pa60Tan c rKcrorpaY:Y:a!ll!, TO nyCTI> c/H bi - anaqcRlJII ::~TaJioRR:biX pacnpe

,ll;eJienmt B nqeti:Ke C RO:Y:epo:Y: i COOTBCTCTBCRRO ,li;JIII qapMa H $OHa. YcJIOBHJI 

nop!llJPOBm o6},1qBJ,[: Eci = Ebi = 1. 
PaccMOTpl!!l renep:D ,ll;aRHoe co6:biTHe, B KoTOpo:Y: H3MepeH:b1 N TpeKoB, H 

nyCTl> ni - KOJil!qcCTBo npo:Y:axon, nonanmmc B i-10 JiqcAKy rncTorpaMM:bl. 

KaK li3BeCTRO li3 TeOpHK BcpOJITHOCTH, $)'HKII;IDI pacnpe,ll;cJICHHJl 'IHCJia OTC

'ICTOB no nqeti:KaM rHCTOrpaMM:bl 38,ll;aCTCII MYJII>THHOMHHBJII>H:biM pacnpc,ZI;CJIC

HHCM, OTCIO,ll;a npaB,ll;ono,ll;o6HJI ,ll;aHRLIX B paMKax rHnOTe3 qapMa Lc(s) H <Pona 

Lb(s) coOTBeTCTBeRRo paBHLl [6]: · 
m 

Lc(s) = N! fi c?'/ni!,. (7a) 
i=l 

m 

Lb(s) =_N! fi b?'/n;!, (76) 
i=l 

r,ll;e IIpOH3Be,ll;eRHe 6epeicn no BCC!l m nqeti:KaM rncrorpa:MM. B coOTBeTCTBHK c 

MCTO,ZI;O!l OTHOillCRl!ll IIp8B,li;OnO,li;06d (6] maRC:bl rHnOTC3:bl 'lapMa no cpaBHCHl!IO 

c rl!lloreaoft <Pona onpe,ll;cJIJIIOTCJI BHpaJKeHHe:w: Lc(s)/Lb(s). Bne,ll;eM <PaKTOp 

Ha,ll;clKHoCTH B:bl,ll;eJieRl!ll qap:Y:a K H sanl!illeM KpHTepm Tp:n:rrepa B cJie.liYIO~eM 
BH,ll;e: 

m 

Lc(s)/Lb(s) = fi(Ci/b;)"' > K. (8) 
i=l 

Onpe,ll;eJIH!l n;cncnott Tpl!l'repH:blft $ynxn;Honan F( s) xax HaTYPaJII>R:blft nora

PK<l>Y ornomeRl!ll IIpaB,li;OnO,ll;o6m Lc(s)/Lb(s). Taxoe onpe,ll;cneHHc y,n;o6no 

Tell, ~0 ll03BOJIIICT 81II'OpHTM Tpl!l'repa CBCCTH K HCllOJII>30B8HHIO TOJII>KO onepa

IJ;KA CJIOlKeHHJI, KOTOp:biC HCllOJIRJIIOTCII 3H8'1HTCJII>HO 6:biCTpCC, 'ICll y:y:HOlKCHHC 

:wm B03BC,ll;cHHc B crenem. Tor,ll;a 

m 

F(s) = 'L:W; · ni, (9) 
i=l 

r,ll;e 

wi = In(ci/b;), i = 1,2 ••• m, (10) 

8 
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,. 

H Wi :Y:OlKHO HHTepllpeTHpOBaTh KaK BCCOB:biC KO<~$$~CHT:bl OllTID48JII>HOro 

MYJII>TliiiJil!K8.Tl!BHOrO $HJII>Tpa, llpC,lJ;H83H8'1CRROro JI)lJI B:bl,li;CJICRKII qapwa' no 

rioporono:y:y KpHTepHIO, cne.liYIOID;e:wy Ka {8): 

. F(s) >!cut· (11) 

IlapaKCTp o6peaaRl!ll f cut = In K. 

3 Pesyn:&TaTIII 'Mo~enupoBaHHH 

Mo,ll;eJil!PoBaHHe ocyii(CCTBJIIIJioc:D MeTO,li;OM Mmr:re-Kapno no nporpaMMe 

PYTHIA (ncpcHJI 5.702) [7], xoropan cl!!lY1Il!ponana npon;ecc:bl pp-croJIKRone

Hmt llpl! 70 ThB/c KaK C polK,ZI;CHHC!l oqapoBaRH:biX 'laCTHD;, TaR l! 6es Rl!X. 

Bcero Jili1I ana1Il!3a 6:bi1Io crenepKponaiio 1 THe. co6:b1Tlrlt c qapKOYK OT,li;CJII>HO 

- CTOJII>KO lKC $OROB:biX C06:b1Tlrlt 6e3 qap:Y:a. 

reoMCTpHJI YCTaROBKH Olll!CHBanaCl> nporpaMMOtl: GEANT3 [8]. IIOJiolKe

HHC TO'IRK nepBH'IHOrO B3aHMO,ll;eti:CTBHJI pasHrpHBaJIOCl> no BCC:M)' <~$$eKTK

BHOMY 06'J>C:M)' Ml!illCHH. KalK,li;M pOlK,li;CRRM 'laCTl!D;B Tp8CCKp0BaJiaCl> qepea 

yCTaHOBKY C yqeroM peaJII>ROft KBJ>T:bl MarHHTHoro no1111 (9] H Y'JeTOll :amoro

Kparnoro pacceJIHHJI B cp~,ll;aX ,ZI;CTeKTOpoB K axpaHoB. Hecra6HJII>HLle qacrim;I.J: 

npocnelKHBaJIHc:D ,li;O TO'IRK pacna,Z~;a, a aarew Bell npon;e.DYPa noBTOp.vmC:b ,Will 

pacna,li;HWC TpCKOB. IJpH IIpOX:OlK,ZI;CRHl! aap.lllKCRHOft qaCTltD;:bl 'ICpC3 MR,[{ 
cm.rymiPOBaJICII OTC'IeT TOro CrpHna, KOTOpld: OK89:b1B81ICII 61IHlK8:AmJD.t: OT ee 

TpBCKTOpHl!. ,[(1111 y,D;06CTBa 8H81Il!3a O,li;HOBpeKcHnO 60JII>IIIHX l! ll81I:biX npo

MaXOB BBC,ZI;C!l nepe:Y:CRRYIO 1] = log10(SjS0 ), r,li;C S- li3:Y:epcRR:blft npoKax, a 

KOHCTaRTa So = 1 :w:K:M. Ha pKc.4a npe,li;CTaBJieH:bl $yma:J;l!l! pacnpe,ll;eneHHJI ne

poJirnocm P( 1J) Jili1I co6:b1Tlrlt c oqapoBaiiHinl~ qaCTHD;a!ll! ( cnJIOmRM KpHBM) 

H <Pona ( nymrrnp). OHH K JIBJI.IIIOTC.II <~TaJioRH:bl!ll! pacnpc,ll;cJICRl!IIKH, KOTOp:blc 

HCllOJII>3YJOTCII B $opuyne (10) ,li;JIII B:bi'IHCJICHKII KO<~$$~cRTOB OllTH!l8JII>

ROro MYJII>THnJIHKaTKBHoro $HJII>Tpa. CaKH xos<P<P~eHT:bl xaK $ymDOLil 1J 
noKB38HLl Ra p:n:c.46. . 

Ocnonnott BKJia,ll; B Tpl!l'~pH:blft cmna~ ,ll;aiOT pacna,ll;:bl D 0 / D0
, a TaR ae 

n±' BKJia,ll; At H n;= - 3R8'1HTCJII>H~ MCH:billC. 9TO BH,li;HO H3 Ta6n.2, r,ll;c npe,li;

CTaBJICRO KOJil!qCCTBO TpCKOB, y,D;OBJICTBOpJIIOm;HX ycJIOBHJI!l Tpl!l'rcpa, B 38BH

CID40CTH oT aap.lllKeRHoA TOnonorHK M pacna,ll;a qaCTl!D;:bl K HCXO,li;Horo nanpa

nncRl!ll ce B:biJICTa nncpc,!l;jnaaa,ll; (+/-) n cHCTeYc n;eRTpa :Yacc (c.n;.K.). Kax 

BCS,li;C, 3,li;CC:b B Ka'ICCTBC nepBOrO ypOBRII Tp:n:rrepa nO,ll;p89YJleB8eTCII IIpOCTOtl: 

Pt-Tj>mrep, BTopott yponeHl>- o6:bi'IHLlft Tp:n:rrep na npoYax no xpHTepHIO (6) 
c n:bl6opoM KOHCTaHT:bl o6peaaHHJI Bcut = 120 !lKM. ,[(aHR:ble ,Will np.IDiopo

lK,ll;eHII:biX TpCKOB (prompt), HCnyiD;CHR:biX HCllOCpC,ZI;CTBCRHO li3 nepBH'IHOtl: BCp

illl!H:bl H HC .IIB]lJliOm;HXCII IIpO.n;yKTBJal pacna,li;OB qaploi:OB, noKCID;CHLl B py6plJKY 

M = all. AnanorH'IHo C,ll;cnano H Jili1I TJ>cxon li3 <PoHOB:biX B3al!llQ!l:eACTBd 

(Back.). 
9 
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TafiJIBI(a 2. Peaym.TarH MQlleJIBpoBaa:BR 

l{oJDPie<:TBO TpCROB 1 )']l;OBJieTBOp.BlO~ ycnoBHJIM TpmTepa, B 9RBH6mOCTH 
OT sapameHHoA TOllOJIOrHH AI pacn~ qa~ n'ncxo~oro nanpaBJICHns 

'ee Bwr~a BnepeJJ./na'JB.Jl (+/-::) B CHcreMe n;eHTpa Mace (c.n;.M.). CTpo<nm 
prompt npe,D;CTRBJIJUOT npiiMOpOiK;tCIIIIbiC TpCKII. 2-A ypOBCHL TpHrrepa -

o6:wrmdt TpHrrep na npo:Max i:ro KpHTepmo (6} c BLI6opoM Bcut .= 120 MRM. 

Pesym.TRTH JI,TI1l qapwa nop:MHpoBaHH na 1000 oqapoBaHHHX co6!JlTJdl:, KOJIH
qeCTBo D±, D0 I [)O, A% H n; COOTBCTCTBCHHO paBHO 312, 1100, 502 R 70. 

~amme JI,TI1l <f>ona (Back.)nop:MHpOBaHH Ha 1000 <f>OHOBHX B'JaRMO,D;CACTBd 

Cocro- YpoBeHL. HanpaB. 

JlliHC Tpnrrepa, BWICTR B All M=1 M=2 M=3 M~4 
(1 RJIH 2) c.n;.M., 

(+/-) 
1 + 78 21 48 9 

'D± 1 - 24 9 
. 

13 2 

2 + 202 42 132 28 
•. 

2 ' 127 28 89 10 -
1 , + 195 155 . 40 

D~/D0 1 - 94 72 22 

2 + 325 220 103 

2 - 253 183 70 

1 + 57 19 35 3 ' 

A+ 1 - 18 8 10 0 
; c 

35' 2 + 7 26 2 

2 - 31 8 21 2 

1 + 21 8 10 3 
n± 1 - 10 2 8 0 

' 
. . 

2 + 19 4 12 3 

2 - 10 2 8 0 

1 + 134 

prompt 1 - 54 

2 + 16 

2 - 52 

1 + 164 

Back. 1 - 38 
; 

2 + 11 
.2 - 65 
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0.07 

0.06 
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0.04 

0.03 

0.02 

0.01 

0 
0 0.5 

..---... 5 

~ ............. 
:s 4 

3 ·-· 

2 ·-
1 ·-·-

0 

-1 
0 0.5 

.. .-·-· ·---. . 
.-I I 

1.5 2 

1· 1.5 2 

·a 
charm 
back. 

2.5 3 3.5 

"/ !················ 
"!"""'''"'"''"'"""'"+··--·--·--------···· 

········f······--···--······1···--·············· 
' : -------··r ·----------~-··-·r····-------······· 

: : 

2.5 3 3.5 

.1} =log10(S/So) 
P&c.4. a) «l>yHKD;HJl pacnpe,~~;eneHRII BepOJITHOCTR P(TJ), r,~~;e TJ = Zogto(S/So), 

S -Rs:Mepemn.rlt npoMax ·B nnocxoCTJIX XOZ R YOZ, a KOHCTilllTa 

80 == 1 MKM. CnnollilUUI KpRBa.a:-oqapoBaHHHe co6lilTHII, ·~on. 

6) 3aBRCIDI:OCTL BecoBHX xo3q><f>~eHTOB W R9 q>opyYJI (9-10) OT TJ 

. 
Ilepe«.ZJ;ey K anaJIR'Jy OIITIDI:R3Hporullm:oro TpHrrepa. ,l(mi KalK,ZJ;oro co6H-

TRJI: BlJiqRCJUUIOcL snaqeHHe <f>ymunmnana F(s) no q>opMyJie (9). KpHTepml: 
( 11) npiDI:CHJIJICJI JI)IIl. KJiaCcK<f>mtaiJ;Jm ,D;aHHoro . co6LITliJI, KaK co,~~;epmam;ero 
oqapoBaHHHe qa~. · Ha pnc.Sa npRBe,D;CH ~cenTanc JI,TI1l ~qapoBaHHHX 
qaCTRD; B 'JaBRCIDI:OCTR OT napa:MeTpa o6pe3aHH.II f cut R9 (11 ), a na pHc.56 no

KasaHa 3aBl!:CRMOCTL o6ora~CHRil OT fcut•CnnoJJlHH.e JIHHl!:H COOTBeTCTIIyroT co
BMCCTHOMy ,~~;eACTB:mO (B cMi.Icne norJ.!:qecK.oro "H") TpRITepoB na npo:Max R .P,
TpHrrepa, nyHKTHp -: TOJILRO TpHrrep na np~Max. BH,ZJ;Ho, qTQ npl!: 30% a&een

i'ance MOlKHO HM:eTL o6ora~eHHe ~ 60, a npl!: ywem.meHRH a&cenTanca ,11;0 

~ 20% o6or~eHHe pacreT ,11;0 -~ 120. 
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PBc.5. 3rum:cHMoC'l'J> aKceiiTanca e. Ha -qapK (a) a Kos~P~PmumHTa o6or~emr.a 
Ken (6) OT noporonoro napaMeTPa o6pesamm !cut R3 oiiTRMR3RpOBaHHOro 

TPRrrepHoro KpRTepllll (11). llyHKTRP - TOJILKO TPRrrep Ha npo:Max, 

CIIJIODIHaJI KpRBlUI- COBMCCTJIIIrll: pesym.TaT (B CMJ.,ICJIC JIOrR'ICCKOro "lf") 
TPRrrepoB Ha npoMax R Pt 

Ha pHc.6 no&a3a:H& TaKRe lKe ,l¥1HHJ,lC, HO nonyqeHHJ,le npH npHMenemm 

o6wmoro (HeoiiTliMR3RpOBaHHoro) KpRTCpllll (6) B TPRrrepe Ha npm.mx. BH

~o, 'ITO o6oram;eHRC B!Jl60pKli 'lapKOM S,li;CCb llpHMCpHO B 5 pas xylKC. ,ll;IDI 

cpaBHemr.a npRBe,D;eM pesym.TaT& as (3], .r,n;e B 9KcnepHMeHTC WA-82 npH ac

rroJILSOBaRKR TaKoro lKC Heonrin.m:SKpOBaimoro KpRTCpllll (6) llOJIY'ICHO o6ora

ID;CHHC ,li;ID.l 'IapKa TOJILKO ~ 15 npH ~ (25-50)% a&cenTaHce. B sKcrrepHMCHTC 

WA:·92 (4) Kos!Pl)?muteHT o6oram;eHH.II sna'IRTCJILHo nyttllle:~ 100 npH ~ 50% 
aKCCIITaRCe. . 9TOT pesym.TaT ,li;OCT:m'JIYT sa C'ICT llpRMCHCHIDI '1pC3B&'IaA:Ho 

roHKott MmlleHR H cneiJ,llaJILHoro anropKTMa TPRrrepa, B KOTopoK }"'RTTlBa

IOTCJI HC TOJILKO npo:MaXR OTHOCRTCJILHO IICpBK'IHOfi BCplllliHH, HO R IIOJIOlKCHHC 

llCpCCC'ICHIDI nap TPCKOB OTHOCliTCJILHO MKIIICHR. lloCJIC,li;HCC Ha'IHHaCT pa6o

TaTb nee s$$eKTRBHee c pocroM sHeprHK, TaK KaK npo6er 'laCTHD; ,n;o pacrra,n;a 

YBC.llli'IliBaCTCJI. · 
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PBc.6. To lKC, 'ITO Ha pHc.5, HO B 3aBHcmlOCTR OT' Scut npH HCHOJILSOBaRHH 

o6wmoro · ( HCOIITHMHSKpOBalmoro) TPRrrepnoro KpliTCpllll ( 6) 

4 II pe,IJ;JiaraeMaJI cxe:Ma 3JICKTpOHHKH 
CHCTCMIJI sanycKa ycTaHOBKH 

9JICKTPOHRKa nepnoro ypOBH.II JIBJIIICTCJI. OTHOCHTCJILHO llpOCTOA, H · OCHOBHOC 
' ' ' '. 

BHllllaHHe lfil y.n:e.lilDl TPRrrepy nroporo ypoBH.II Ha napaKCTp npoKaxa. 

4.1 9JieKTpoBBIUl L1 

Pas,n;eJIHM TPHrrep L1 lPYHKIJ,liOHaJILHO na .n;ua IIO.llYPOBH.II L1.1 H L1.2. 
CHrHaJI& c ,n;ereKTOpoB aKTHBHoA JlliiiiCHH nocne npe.uyCHJIHTCJieA nocrynaiOT 

B 5-:KaHaJILmdt wo,zr;ym. KOMTI, co,nepliUlm;Jrlt ,D;HCKpHKHHarop& c nporpaKKHo 

ynpaBIDICK&K noporoK. Bsa:HKo,neACTBHe XOTJI 6& B O,li;HOKID ,n;erexropoB B&

soneT npenLDIIeHRe nopora B KOMTI; H HHI)?opKaiJ,liJI c Hero noCTynRT B Ko,zr;ym. 

. TP1 Ha B&pa60TK}' CBrHana L1:1. HH$opwaiJ,liJI o uoKepe .nereRTOpa nocry~ 
nRT B KO,li;YJIL KOMTI ,li;ID.l nocne.ziyiOm;eA o6pa60TKH 9JICRTpOHHKOA TPBITCpa 

BTOpOro ypOBH.II. 
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(, 

Cmwum co CIJ;IIH'l'liJIJOHHOro ro,ZI;OCKOJia cr-12 JIOCJie yCIDIHTeneA -
)l;HCKJ>HKBHaTOpoB TaJUKe nocrymuoT B :w:o,nym. TP1, r,lle nocne CoBJia,llemu c 
Clil'l[aJialm CIJ;HRTliJIJI.IORBHX ,llCTCKTOpOB KOIITPOJI.Il nyqxa Y'lRCTBYIOT B. Blll
pa6oTxe CBI'HaJia TJ>HITepa L1.2. BpeKJI npHH.aTWI pememu o L1.2 He ,llOJmmo · 
npem,miaTb 200 HC OTHOCHTCJILHO npOXO,Ila 'laCTHIOII. 

4.2 3.u:eKTpoBB:&a L2 

B 38,li,RtJY 3JiercrpoliHIUl L2 BXO,IlHT nepBlPIHaJI o6pa60TKa CHI'HaJIOB c nno
cxocreA TCJICCKOnOB MK,ZJ., KO)l;HpOBKa ,llaRBHX R nepe.zr,a'la :maqa~eil: RH<l>OJr 

. :W:an;KR B onepaTRBHYJO nalVITI> O,llHOrO RJiB: HCCKOJILKBX KOKIILIOTepoB ,ll1Ill no
CJIC.zzytO~Cil: o6pa60TKR corJiaCHO anrop:B:TKY, RSJIOlKCHHOKY B npe~ nyH

KT8X. B CJIY'Iae nonolKRTCJILHoro pememu OTHOCllTCJILHO L1.2 RH<l>op:M:aD;Wl o 
cpa6araBnmx xaHanax B 3THX nnocxoCTJIX nepe,llaCTC11 no ceTR TRna Ethernet 
B rJiaBmdt xo:w:m.IOTep ceTR; ~oHaJILHaJI cxe:w:a oprrumsan;HK :w:o,zzyneA 
3JICKTpOHRKR L2 npRBe,lleHa Ha p:e:c.7. 

,lVLa c6opa ,llaRBHX C nJIOCKOCTCA MK,lJ. npe,llJIRraCTC11 npBKemtTL 
16-xaHaJILH)'lO KMOll HMC AMPLEX (10). ~ BXO.Il HMC AMPLEX 
:e::w:eCT HRSKOm~ npe,zzycRJIRTCJIL :e: <I>op:w::e:poBRTCJIL. BpClUl BH6opm
xpaueHIDI <I>op:w::e:poaaTCJI.Il YOlKCT perympoBaTLi::Jl B )l;HanasoHe 15o-300 He 
R RCJIOJILSOBRTLCJI B Ka'leCTBe 3a,llep:mal. flpR npBXO,IlC BHCmHero CRrHaJia 
a!i6opm-xpaHemu aHanoroBaJI aeJIR'IRHa sanollRHRCTC11 ,ll1Ill KalK,IlOro BXO,Ila. 
,lVLa 'ITCHWI 16 aHRJIOrOBWC BCJIR'IRH RCJIOJIL3YCTC11 wyJILTRIIJICKCOp 16-+1 R 
BWCO,IJ,HOA 6Y<l>ep. BpellJI armapaTHoro c6poca HMC AMPLEX . cocraWIHeT 

2 MKC, qTCHRC B03:W:O:IKHO O~CCTBJI.IlTL C 'IRCTOTOA 6 ~. 
OCHoey c:e:cre:am: no,llrOTOBKR ,llaRBHX ,ll1Ill TJ>Rrrepa L2. coCTaBJIJIIOT 8-xa

HaJILHHe Ko,zzyJIR lllliiJIRl'y;llOr~ aHaJIRSa (AA). <llymm;RoHaJILHaJI cxe:w:a :w:o,zzy
neA AA R cxeYa BX opraHRSa:o;mt noxasamt Ha p:e:c.7. Ram,ll)ilit TaxoA Yo,zzym. 
o6pa6aTlliBBeT CBI'HaJILt CO 128 BWCO,IlOB KpCllHRCBWC ,lleTCKTOpOB R BIUIIO'IBCT B 
ce6.11 CJIC.zzytO~C KO:W:nOHCHTH: . . . , 

1. 8-paap.ll,llmdt AIUI, • 
2. 03Y-.IlRmmx, 
3. 03Y-:-<mlJIOHa, 
4. 03Y-oTC'ICTOB (XRTOB), 
5. 8-pasp.ll,ll;Hldt D;H<l>ponoil: xoYnaparop (KOMll), 

6. C'ICT'IIIK ll,llpCca (CT), 
7. Mym.TRnJiexcop (M), 
8. ffiRHmdt <I>oplOipOBaTCJIL (ffi~), 
9. Cxe:w:y ynpaBJICHIDI. 
AHanorom.Dt c:e:rHaJI c BHXO.IlR MR,ZJ;, npoA:,Illl o6pa6omy B AMPLEX, no 

xoaxc:e:aJILHo:w:y xa6emo nocrynaCT B AIUI :W:OJJY1I.II AA. HH<I>op:w:aD;Wl o6 
llKIIJIJlT}'.Il CHI'Hana sanRCHBaeTCJI B 03Y-.munmx rny6RHoA meCTHil,lllllln 
8-paap.ir.n.Hwc cnoB no mmym.ca:w: TaKTOBOro reHeparopa onpoca yc:e:mrren:eit 

/ 
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AMPLEX K KCIIom.sy~ JI)JJI .naiD.HeAmeit off-Iiile o6pa6,0TIUt. 'O.znrolipC:. 
.KeHHO ,z:r.aHHile c BHX~ ~ cpamnmaiOTCJ[ B KOKIUlparope. c aTaJIOHHIDl 
· s:&a'leHKeK aK1IJiltTY,ll;l aTOro Ka:&aJ!.R, xpan~ca: B BlleJOm:eK TY lKe eKKOCTI> 
03Y -aTaJIOHa. HHq,opllllD;Bll 0 HOllepe cpa60TaB11Iero mmaJia satmCJmaeTCJl B 

. 03Y-oTC'Im.oB rn:y6B:Hol: meCma.nllan. 4-paspJ~.n;HHX CJIOB. A,npec aTOro 03Y 
ODpe~1meTCJl C'leTtnmoll a,upeca, KOTOpJd mmpeKeHTHJ>YeTC.S: DpH HeHYJieBOK 
ma'leHHH BIIIXIWl A>B xo:Wnaparopa. l!TeHHe 03Y -oTC'IeTOB ocym:ecTBDeTCJl 
noCJie.ztonarem.Ho 11epes KYJII>nnW~xc~p H JIUUJJJJ..rlt q,oplliiponareJIL, ecJIK XOTJI· 

. 6:a o,znm KS BOCJ.KK C'leT<umOB a.zq>eca ·B:LtCTaBHJI sanpoc Hll illHHY-1. 
· llpoD;e.zzypa o6pa60TIUt a:&aJioron~ CHrHaJioB B HMC AMPLEX, on;Hq,po-

BKR B AQII K saiiiiCJ. 03Y-Xlli'OB saHHKReT 3 KKC. llpoiJ;ecC Ko,u;HpOBKH nPOHC
XO,D;IIT o.znronpeKeHHo BO BCeX A:u;II Ko,zzyJieit AA. TaKHK o6pasou:, npHKepHo 
11epes 3 KKC noCJie BsaBllo,ZJ;eitCTBHJI B:Hq,opKilD;Bll o cpa6ornnnl:mc xa:&aJiaX · ro
rona JI)JJI 'ITeHHJI no IIIHHE-l11epes HHTepcpeitCB)'IO impzy-1 (HK1 ), lliHHY-
2 H HHTepcpeitCH)'IO xapzy-2 (HK2) B o.znm KS TPHrepH:LtX KOKIILIOTepoB. 

Mo.zzym. KOMll, xpBHsrm;Jdt KH«Popu:an;HJO o uou:epe cpa60Tanmero ~K
ropa aKTHBHOit KB:meHH, TaKllte ·.ztacryneH JI)JJI ciBliJI no IIIHHE-1. BsaHKo
~itCTBHe 9JieKTPOHHKH L2 c ocraJILmDm 'IRCTJDlH ycrauoBKH ocym:eCTB1meTCJl 
c nou:oJJJ,DIO Ko,nyJIJI TP2, .ztaczynHOro no IDHHE-1. llpe,n;n:OJJaraeTCJl pasxe-: 
CTHTJ. Ko.DYJIH 'AA H HK1 KaK KOlKHO 6JIHlKe K ,ztereRTOpaK, a HK2 - B KOK

m.IOTepax, npB:HHKaiOm:HX pemeHHe o L2. 
llpe,n;n:OJiaraeTc!I o6eCIIe'IHTJ. TaRTOJJYIO 'IRCTOTY nepe,zr,a'IH 16-paspii,ZJ,HWC 

,zr,aHHKX no IDHHE-2 He u:eHee 0,5 Mf'n, ror,zr,a CKOpOCTI> nepe,zr,a'IH ,ll.llHH:LtX 

coCTaBHT 1 M6a1k:r/c, a o6m:ee npelVI nepe,zr,a'IH ,zr,aHH:LtX npH MHOlKeCTBeHHOCTH 
10 He 6YACT Dpemmxan. 60-70 KKC. llpe,n;n:OJJaraeTc.&: o6eCIIe'IHTJ. nOJIHoe BpelVI 
np:m.a:THJI pememm o L2, He npen:amaxom:ee 400 Kite. · 

,L\JlJl cpa»HeBliJI npexeHH:LtX xaprurrepHCTHK npHBe,ztell ,z:r.aHHile KS (3], r.zte 
npH npHKeHeHHH nporplllDIHJ>YeMOro CIIeiJ;IIPOD;eccopa rima bit-slice (11] npe:IUI 
HCIIOJIHeHHJI aJiropHTKa TPBrrepa :&a npoxax y:&Jlll)J.HBReTCJl B !::! 350 KKC, 'ITO 

llRJIO OTJIH'meTc.&: OT :&amero pesym.TaTa, XOTJI K:Lt H DJiaHH:pyeK HCIIOJIItSOBaHHe 
ymmepcaJILH:LtX npoD;eccopoB. B paKKRX sxCIIepBlleHTa WA-92 (4) CIIeiJ;HaJILHO 
paspa60TaH npoD;eccop mna bidimensional pixel c apXHTeJtTYPOit napaJIJieJIL
Hoit opraHHsan;HH H xoB:IJ;eiiiJ,IDilm pacnpe,®JieHHoro HHTeJIJieKTa, xorop:Ltit DO 
oiJ;eHKaK .zto.JDKeH .ztaCTHrHYTJ. qpesnw:l:abo xopanwro BpexeHH npliH.ITHJI pe

meBliJI TPHITepoll ~ 10 MKc; 

3AKJIIOqEHHE 

OCHoBH:Lte pesym.TaT:Lt pa60T:Lt u:oryT 6HTD cq,opKYJIHPOBaH:Lt cJie,zzyiOm;RK 

o6pasou:: 
1. Ha OCHOBe K~ OTHOmeHHJI· npaB,D;ono,ZJ;o6d npe~olKeH CIIoco6 no-

CTPoeHHJI ollTBllRJILHoro TPHrrepa :&a qapK, r~ JIBO,ll;1lTCll IJ;eJieBoit cp~o:&aJI 
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F( 8), saBHC.am;d OT KHolKeCTBa saperKCTPHpOBaHIDlX CHrHaJIOB 8 Hnpe.znras:&a
qellllliA .ztrui BH,D;eJiew' 11apu:a Do noporoBoxy xpmpicio F(s) > jctl,. BecO
BHe K09<Jl!PHD;HeHT:Lt !PYHKIJ;HOHRJia KB1miOTCJI ll)'JILTH1IJ111IUlTKBHHll cpH.liLTPOY:, 
npe.znrasHa'leHHHK JI)JJI BH,zteJieBliJI Donesuoro CHrHaJia ( qapu:a) npH. CHJILHOY: 
Do,zr,anneHHH q,oHa. OIITIIlla.ni;Hoe sa,ztaHHe <JlH.liLTPa ODHpaeTcs Ha anpHOPH)'IO 
HH«PopMaiJ;HIO o cpYHKIJ;HH pacnpe,zteJieHHJI CHrHaJioB s JI)JJI qapu:a H cpoHa. 

2. B paKKax npe.ztJIOlKeHHoro Kero,n;a npoaHaJIHSHpoBaH 2-ypoBHeBHit ~Hr
rep, BH,zte1m10m;Hit co6HTHJI c o'lliponaHHHKH 'IRCTHIJ;aKH Do ,li;BfK HesaJIRCHK:LtK 
KpHTepHlnl: HOBHIIIeHHOMY nonepe'IHOKJ' HKIIyJILcy BTOpH'im.oc 'IRCTHIJ; H 6oJIL
mou:y HX npoxaxy OTHocwieJihllo TOtt:KK nepBH'IHoro.nsaBlolo,ZJ;eitCTBHJI. llpax
TH'IecKaJI peaJIHSan;IDI ,li;OCTHr8eTCJI DpH KCDOJILSOBaHHH RKTJIBHOit MHllleHH B 
BK,ll;e CTODKH DOJIYDpOBO,li;HHKOBHX C'leT'IHKOB; KOTOpHe DOSBOJIJIIOT npocTO KS
KCpiiTb npo,li;OJILuyiO KOop,znmaTy DepBH'IHOrO B9am.IO,ll;eitCTBHJij TeJICCRODOB KH
KPOCTPHDOBHX xpeu:HHCBHX ,zteTeKTOpoB J1)IJI onpe,zteJieHHJI npou:axon H ycra
HOBJieHHHK sa KarHHTOK CD;KRTKJIJIJIIOWHHHK ro.u;ocxonou: J1)IJI o6:&apymeBliJI 
TPeKoB c DOBHIIIeHHHK Pt. 

3. Mero.ztoK MoHTe-Kapno c DOKOIIJ,I.IO nporpaKK PYTHIA H GEANT3 
J1)IJI Mo,zJ;K!PHD;HpOBaHHOit ycraHoBKH CB,l(-2 Hait.ztcHH axcemaHc H K09<Jl.PHD;H
eHT o6ora~cHHJI 9KCDepHKeHTaJILHoA nH6opKH qapKoK B pp-BsaHKo.zteitCTBHJIX 
DpH 70 ThBic. ·noxaS!J.HO, 'ITO npH aKcemance !::! 30% o6oram:eHHe cocra
B1meT !::! 60, npK YJolem.meHHH lKe axcemanca .n;o ~ 20% o6oram:eHHe paCTeT 
,ltO ~ 120. 

4. fipe,ltJIOlKeHO H npoaHaJIHSHpoBRHO HOCTpOeHHe 9JieJtTPOHHKH, peaJIHSy
tom;ee npe,ztJiaraeu:Hit KeTO,zt. 
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