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AIIHoTan;u.H 

OrntcaHa CIIcTeMa MHoronapaMwrpii'IecKoro 6biCTporo aHaJIII3a co6biTIIH, pan

pa6oraHHaJI c I!eJibiO or6opa II periic rpa1IIIII pacnap;oB panrrii'IHbiX crpaHHbiX o6'b

eKTOB II perr.HTIIBIICTCKIIX riinep.Hp;ep. B Ka'IeCTBe napaMeTpoB no KOTOpbiM ocy

IIIeCTBJI.HeTc.H OT6op Bbi6paHbi 3ap.H,IJ bl pacnap;aiOIIIIIXC.H o6'beKTOB, paBeHCTBO CII

rHaJIOB norry'IeHHbiX OT p;Byx p;ereKTopoB, pacnoJIO):I(eHHbiX nocrrep;oBaTeJibHO npii 

npOXO):I(,[IeHIIII 8TIIMII 'IaCTIIIJaMII, a raK):I(e yMeHbiiieHIIe BeJIII'IIIHbi CIIrHaJIOB, no

rry'IeHHbiX OT npop;yKTOB pacnap;a nc cpaBHeHIIIO C IICXO,[IHbiMII. 

OcHoBy ciicTeMbi cocTaBrr.HeT re.recKon, cocTO.HIIIIIH II3 p;Byx nap norrynpoBo

,[IHIIKOBbiX p;eTeKTOpOB. IJepBOH nape ll periiCTpiipJIOTC.H 'IaCTII1Ibi Ha BXOp;e B pac

nap;Hblll o6'beM, BTopoii - npop;yKTbi pacnap;a Ha BbiXop;e II3 Hero. CIIrHaJibi c 8TIIX 

p;eTeKTOpOB C nOMOIIIbiO CBepx6biCTpbiX npeo6pa30BaTeJieH 3ap.Hp;-il,II<Jlpa npeo6-

pa3JIOTC.H B ,[IBOII'IHbiH KOp; II nOCT) naiOT B aHaJIII3IIpJIOIIIee ycTpOHCTBO, rp;e B 

cooTBeTCTBIIII c Bbr6paHHbiM arrropiirMoM II ocyiiieCTBJI.HeTc.H or6op. BpeM.H npe

o6panoBaHII.H COCTaBJI.HeT OKOJIO 60 HC, a BpeM.H peiiieHII.H npii TaKOM 'IeTbipeXMep

HOM aHaJIII3e OKOJIO 50 HC. 

Pa6ora BbiiiOJIHeHa npii nop;p;ep):l( (e PocciiHCKoro ¢oHp;a ¢yHp;aMeHTarrbHbiX IIC

crrep;oBaHIIH ( rpaHT 93-02-15583). 



MeTop;l:Piecnre Tpyp;HOCTH o6bi'IHbiX crroco6oB rrorry"<IeHH5I H ~rccrrep;oBaHH5I r~rrre

p5Ip;ep CB5I3aHbi C TeM, 'ITO OHH, 5IBJI5IJ[Cb <lJparMeHTaMH IIOK05Iilieroc5I 5Ip;pa-MHIIIeHH, 

o6rrap;aiOT O'IeHb MaJibiMH BHeprH5IMH li rrpo6eraMH He II03BOJI5IJIH ):1;0 CHX IIOp Herrocpep;

CTBeHHO Ha6mop;aTb H ~rccrrep;oBaTb pacr:ap;bi r~rrrep5Ip;ep c A > 14. ,II;rrJI Bhrxop;a H3 BToro 

MeTop;H'!ecKoro TYIIHKa B JIB8 OMJIM 6bm rrpep;rro:IKeH [1, 2] H ycrreiiiHO ocyw;ecTBJieH 

BKCIIepHMeHT, B KOTOpOM IIOJiy-qaJIHCb peJI5ITHBHCTCKHe rHrrep5Ip;pa, KOTOpbie o6pa30-

BbiBaJIHCb KaK <lJparMeHTbi 5Ip;pa-cHap5Ip;a, ycKopeHHoro Ha CHHxpo<lJanoTpoHe OMJIM p;o 

BHepr~rll: 4 ArBB [3]. B BTOM BKcrrepHMei:Te ~rcrrorrbnoBarrcJI crreKTpoMeTp co cTpHMepHoll: 

KaMepoll:, KOTOpM o6rrap;aeT 3Ha'IHTeJII.HbiM MepTBbiM BpeMeHeM li BpeMeHeM IIaM5ITH, 

'ITO CHJibHO orpaHH'IHBaJIO CKOpOCTb HL6opa CTaTHCTHKH li HHTeHCHBHOCTb HCIIOJib3Y

eMoro rry"<IKa. Borree Taro B3aHMop;ell:C'rBH5I rry"<IKOBbiX 5Ip;ep Ha 5Ip;pax rana, HarrorrHJI

row;ero CTpHMepHyiO KaMepy, C03p;aiOT tPoH, KOTOpbiH p;erraeT HeB03M02KHbiM MHOro-qa

CTH'IHbie Me30HHbie 1i 6e3Me30HHbie pacrrap;bi, COCTaBJI5IIOiliHe OCHOBHYIO )l;OJIIO pacrrap;OB 

r~rrrepHp;ep c A ~ 10. ,II;rrJI p;aJibHeHIIIH:: ~rccrrep;oBaHHH r~rrrep5Ip;ep, a TaK:IKe CTpaHHbiX 

KBapKOBbiX COCT05IHHH IIJiaHHpyeTC5I [4]HCIIOJib30BaTb CIIeKTpOMeTp C IIpOIIOp!IHOHaJib

HbiMII KaMepaMH (" AHoMarroH") [5], Ko TOpbiH rro3BOJIHT yBeJIH'IHTb cKopocTb Ha6opa 

cTaTHCTHKH 6orree '!eM B 10 pan H perrrcTpHpoBaTb r~rrrep5Ip;pa c A ~ 10. ,II;rrJI narry

cKa BTOro CIIeKTpOMeTpa C03p;aTC5I Tpm·repHM CHCTeMa, KOTOpM 6yp;eT Bbipa6aTbiBaTb 

narrycKaiOiliHH HMrryrrhc rrpH pacrrap;e rmrep5Ip;pa B BaKyyMH3HpoBaHHOM pacrrap;HoM o6'b

eMe. Bbrp;erreHHe pacrrap;oB r~rrrep5Ip;ep 6:y p;eT ocyw;ecTBJI5ITbC5I rro cooTHOIIIeHHIO nap5Ip;OB 

riiiiep5Ip;ep 1i rrpop;yKTOB HX pacrrap;a, li2 Mep5IeMbiX C IIOMOIIIb!O IIOJiyiipOBO)l;HHKOBbiX p;e

TeKTOpOB 3ap5Ip;a (dE I dx rv Z2) - s D- 0 li s D- 1 OKpy2KaiOiliHX BaKyyMH3HpoBaHHbiH 

pacrrap;HbiH o 6'beM (p~rcl). 

Mcrrorrh30BaHHe Tpap;HrrHoHHoro cnoco6a, ocHoBaHHoro Ha rrpHMeHeHHH p;HcKpHMH

HaTopoB, He II03BOJIHT IIOJIY'IHTb BbiCOKHH KOB<lJ<lJHrrHeHT IIOp;aBJieHH5I <lJoHOBbiX C06biTHH 

He CHII:IKM cyw;ecTBeHHbiM o6pa30M B<fJ!PeKTHBHOCTb perHCTparrHH,IIOCKOJibKY pa3HHrra 

CHrHaJIOB( Q0 - Q1), COOTBeTCTBYIOiliM pacrrap;aM, 3aBHCHT KaK OT 3ap5I)l;OB rrpop;yKTOB 

pacrrap;a H TaK H OT HX KOJIH'IecTBa. Hmy"<IeHHe HH<lJopMarrHH o KOJIH'IeCTBe <lJparMeH

TOB pacrrap;a 5IBJI5IeTC5I cpaBHHTeJibHO p;::>porOCT05IiliHM p;eJIOM. lloBTOMY 6biJIO IIpHH5ITO 

peiiieHHe Ha rrepBOM BTarre HCIIOJib30BCLTb )l;JI5I OT6opa JIHIIIb 3aBHCHMOCTb BeJIH'IIIHbi 

panHOCTHoro c~rrHarra 6.Q = Q0 - Q1 or nap5Ip;a pacrrap;aiOw;ell:cJI -qacTHI!hi. 

JlerKO BHp;eTb, 'ITO IIpH BTOM fl~ 1min = Qo- Qlmax "" 2(Zo- 1) "" 2( ~- 1) 

cooTBeTCTByeT pacrrap;y -qacTHI!hi, HMt·IOw;ell: nap5Ip; Z0 , Ha 2 -qacTHI!hi c nap5Ip;aMH 1 

II (Zo- 1), a 6.Qmax = Qo- Qlmin rv (Z6- Zo) rv (Qo- ~), 'ITO COOTBeTCTByeT 

pacrrap;y Ha Z op;Honap5Ip;HbiX ¢parMeH1'0B. To"<IHOCTb H3MepeHH5I BeJIH'IHHbi 6.Q orrpe

p;err5IeTC5I KaK pa3peiiieHHeM C06CTBeHH<) IIOJiyiipOBO)l;HHKOBbiX p;eTeKTOpOB, TaK li BJieK

TpOHHOH arrrrapaTypbi, rrpeo6panyiOw;eY aHaJIOrOBbie CHrHaJibi C p;eTeKTOpOB B I!H<lJpOBOH 

BII)l;. 8TH rrpeo6panoBaTeJIH HMeiOT pai3peiiieHHe cyw;ecTBeHHO rry"<IIIIee, '!eM rrorryrrpo

BO)l;HHKOBbie p;eTeKTOpbi ( 5%) T.K. cp.tBHHTeJibHO rrerKo rrocTpOHTb ADC H peiiiaiO

w;ee ycTpOHCTBO COOTBeTCTBeHHO C panpeiiieHHeM 8 6HT li 7 6HT, 'ITO COOTBeTCTByeT 

TO':IHOCTJIM 0,5% H 1%. ITocKOJibKY oTI ocHTeJibHM OIIIH6Ka orrpep;erreHHJI pa3HOCTHoro 
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cn:rHaJia ( Q0 - Q1 ) I Q0 onpe;o;emieTcH pa: 3peiiieHMeM noJiynpoBO;r:J;HMKOBbiX ;o;eTeKTopoB 

(5%),To npe;o;JiaraeMbirr cnoco6 no3BOJIHe'r Bbip;eJIHTb cJiy"<Ian: 2-x -qacTM"<IHbiX pacnagoB 

p;JIH BeJIM"<IMHbi Z0 ~ 39, "<ITO cooTBeTCTBY·~T MTTPMIO. IIpn: 3-x "<IacTM"<IHbiX pacnagax, B 

KOTopbiX 2 <f>parMeHTa op;HonapH/J;Hbie, o16op MOMHO npon:nBop;n:Tb yMe npn: Z0 ~ 78 , 
"<ITO COOTBeTCTByeT nJiaTMHe. 

B pa6oTe [6], nocBHI.IJ;eHHoi:i: non:cKy iHOMaJioHoB cpegn: npop;yKTOB <f>parMeHTau;n:n: 

Hp;ep KMCJiopop;a, noKa3aH0 1 "<ITO eCJIM /];JIH perMCTpaiJ;MM "<JaCTMIJ; Ha BXO;r:J;e MCnOJib30BaTb 

He 0/];MH p;eTeKTOp, a napy M npoBeCTM 2-x MepHbirr aHaJIM3 Ha paBeHCTBO 3apHp;OB 1 na

periiCTpiipOBaHHbiX B KaMp;OM p;eTeKTOpe fl3 GTOrr napbi, TO ypoBeHb <f>oHOBbiX co6biTIIrr 

MO)KHO CHM3MTb Ha HeCKOJibKO nopH/];KOB1 IpaKTM"<IeCKM He CHM)KaH 06I.IJ;err B<f><f>eKTIIBHO

CTII. To )Ke caMoe KacaeTCH n: geTeKTop.t Ha BbiXop;e II3 pacnap;Horo o6'beMa. TaKIIM 

o6pa30M, TeJieCKOn (dE I dx rv Z 2
) ;D;JIH Oc'6opa pacna;o;oB riinepHp;ep no COOTHOIIIeHMIO 

CIIrHaJIOB C p;eTeKTOpOB, ycTaHOBJieHHbiX Ha BXOp;e M Ha BbiXOp;e M3 pacnap;Horo 06'b

eMa /];OJI)KeH COCTOHTb no MeHbiiieM Mepe fl3 4-X p;eTeKTOpOB, 06'be;r:J;MHeHHbiX B 2 napbi 

(pn:c 2). 

Amopn:TM oT6opa npn: GTOM noJiy~ aeTcH cJiep;yiOI.IJ;Mrr (pn:c 3): CHa"<IaJia aHaJio

roBbie CMrHaJibi Qi, COOTBeTCTBYIOI.IJ;Me napHp;aM npoJieTeBIIIMX "<JaCTMIJ; npeo6pa3yiOTCH 

B IJ;II<f>poBOrr BM/]; ( 7 pa3pH/J;Hbie /];BOM"<IHbie CJIOBa). 3aTeM OT6n:paiOTCH C06biTMH no 

paBeHcTBY napHp;oB n:nMepeHHbiX B KaM;o;oi:i: nape T.e. Q6 ~ Q& n: Q} ~ Qi. B cJiy

-qae noJIOMMTeJibHOrO peiiieHMH Bbi"<IIICJIHK>TCH cpep;HMe 3Ha"<JeHMH Q0 = ( Q6 + Q5)12 II 

Q1 = ( Q} + Qi)l2. 8Tn: "<!MeJia nocTynaiCT B peiiiaiOI.IJ;ee ycTpoi:i:cTBo, B KOTopoM npo

BepHeTCH BbinOJIHeHMe HepaBeHCTBa: 

2(~ -1) ~ (Qo- Q1) ~ (Qo- ViJo) 
JieBaH "<JaCTb KOTOporo COOTBeTCTByeT p~cnap;y rn:nepHp;pa Ha p;Ba <f>parMeHTa C 3a

pHp;aMM 1 n: ( Zo - 1 ), a npaBaH "<IaCTb- pacna;o;y Ha Z0 <f>parMeHTOB c ep;n:HM"<IHbiMM 

napHp;aMn:. 

IIpeo6panoBaTeJIII BeJIII"<IIIHbi napH;o;c: B p;BoM"<IHbirr Kog nJiaHn:pyeTcH BbiiTOJIHMTb Ha 

ocHoBe <PJIGIII AU:II B Bn:p;e oTgeJibHoro }.. ogyJIH. BpeMH npeo6panoBaHMH OKOJIO 60 He 

rrocJie OKOH"<IaHMH c6opa napHga c geTeKTDpa. OcTaJibHble peiiiaiOI.IJ;Me ycTpoi:i:cTBa 6y

gyT nocTpOeHbi B Ha OCHOBe 6biCTpop;errC'rByiOI.IJ;IIX nanoMMHaiOI.IJ;MX ycTpOrrCTB B BIIp;e, 

TaK Ha3biBaeMbiX 1 npOCMOTpOBbiX Ta6JIMIJ penyJihTaTbi B KOTOpbie 3aHOCHTCH napaHee. 

BpeMH peiiieHIIH TaKoro ycTpoi:i:cTBa cocraBMT oKoJio 50 He. TaKn:M o6panoM o6I.IJ;ee 

BpeMH Bbipa60TKM Tpn:rrepHoro CIIrHaJia COCTaBMT OKOJIO 110 HC. 

B naKJIIO"<IeHn:e aBTOpbi c"<In:TaiOT CB• mM npn:HTHbiM goJiroM Bbipann:Tb 6Jiarogap

HOCTb Hn:KMTMHY B.A. n: HoMoKoHoBy II.B.na npoHBJieHHhirr MHTepec K pa6oTe n: noJie-

3Hbie 3aMe"<IaHn:H, a TaKMe Poccn:i:i:cKn:i:i: <l>oH;o; <PyHp;aMeHTaJibHbiX MccJiep;oBaHn:i:i:, 6Jia

rogapH KOTOpOMY BbiiTOJIHeHa GTa pa6oTa 
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