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YcTaHoB~a 8KCl.JAPM rrpep;Ha:3Ha'leHa ;a;ruc nccrre;a;o:iiamur MexaHno

MOB po)K;a;emur lI pacrra;a;a O'lapoBaHHhIX 'laCTlID; lI ;a;ruc IIOlICKa 0K30TlI'le

CKlIX MHoroKBapKOBhIX cocTO.lIHIIH Ha ycKopnTerre Y-70 B ny'lKe Hen:Tpo

HOB co cpe;a;Hen: 0Heprneii: 50 r0B1. ITocKOllbKY ce'leHlI.lI TaKHX rrpon;eccoB 

MallhI, ;IJ;lUC lIX Hp;eHTliqJHKaD;HlI Tpe6yeTC.lI paopa60TKa fihICTphIX lI 0q>q>eK

TIIBHhIX arrropHTMOB, Y'llIThIBaIOII1lIX crren;nq>nKy KOHKpeTHOH q>lIOH'leCKOH 

ycTaHOBKlI ( CM., HanpHMep, [4, 5, 61), a TaK)Ke coo;a;aHIIe crren;IIalIIIOIIpo

BaHHOH TpIIrrHpyroII1eii: anrrapaTyphI, rro0Borr.a:IOII1eii: rrpoBO;IJ;HTb KrraccII

q>IIKan;IIIO perIICTpIIpyeMhIX co6hITIIH B peallbHOM BpeMeHII 0KcnepuMeHTa 

[7]. 
XapaKTepHOH oco6eHHOCTbIO yKaOaHHhIX rrpon;eccoB .lIBlUCeTC.lI HalIII

'lIIe pao;a;erreHHhIX B rrpocTpaHCTBe rrepBII'lHOH II BTOpII'lHOH ( OT pacna;a;a 

Hen:TpallbHOH 'laCTIID;hI) BepWIIH. Hcrrorr1,oy.a: KOOp;IJ;IIHaTHYIO -IIHq>OpMa

D;IlIO o TpeKax II rrepexo;a;.a: K rrepeMeHHhIM D - rrpoMax TpeKa2 II ¢ - yrorr 

HaKlIOHa TpeKa no OTHOWeHIIIO K HanpaBrreHIIIO rrepBII'lHoi:-o IIY'lKa, aB

TOphI pa60ThI (4] rrpe;a;rro)KIIlIII BhI'lIIClUCTb MOMeHTHbie q>yHKD;Im no Been: 

BhI60pKe D II ¢ B oT;a;errbHOM co6hITIIII, a oaTeM rro;a;aBaTb IIX OHa'leHlI.lI 

Ha BXO;D; Tpexcrron:Horo rrep:u;enTpoHa ;a;ruc ;IJ;IICKpIIMII;1IaD;IUI qJOHOBhIX co6hl

TIIH . 

.JJ:aHHhIH rro;a;xo;a; C pa:3llll'lHhIMII MO;IJ;IIq>HKan;H.lIMII OKaoarrc.a: BeChMa 0<p

<peKTIIBHhIM B p.a:;a;e 0KCrrepHMeHTOB (4, 6, 8]. O;a;HaKO IIOIIhITKII rrpHMe

HHTI, ero n 0KcrrepnMeHTe 8KCl.JAPM He ;a;arrn rrorro)KIITerrhHoro peoyrr1,

TaTa (cM. rr. 2). B HaCTO.HIIleH pa6oTe paccMaTpHBaeTc.a: HOBhIH arrropIITM 

u;a;eHTH<pIIKa:a;uII co6hITIIH, co;a;ep)KaII1IIX BTOpH'lHYIO neprnIIHY, a TaK)Ke 

npe;a;rraraeTc.a: MeTo;a; ;a;ruc Bhlp;erreHII.a: TpeKOB oapJI)KeHHhIX 'laCTiru;, ucny

II1eHHhIX HO BTOpll'IHOH nepWIIHhl. 

1 KoHCTPYKl\11.>1 HeiiTpo11Horo xamma Y-70 H ycTaHonxa 0KC'IAPM 01mcaHbl B pa6oTax (1, 2, 3]. 
2BeJIH'IHHa pacceJIHHJI Tpexa OTHOCHTeJihHO HJIOCKOCTH, npOXO)lllllleii 'Iepeo 11eHTp MHUJeHII II. nep

neHp;HKym1paoH K HanpaBJ1eHHIO ny'lxa. 
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1. 8KcnepHMeHT 

OcHoBy crreKTpoMeTpa 8KC1IAPM [1, 2, 3] cocTamrn:eT crreKTpoMe

TpII'IeCKII:a: · MarHIIT, IICIIOlU,oyeMhlll )];lI.lI IIMIIYllbCHOro aHarrIIoa BTOpIPI

HbIX oapruirnHHhlX 'IaCTIID;. IJ;eHTp Me:lKilOlIIOCHOro oaoopa MarHIITa npn

H.lIT oa Ha'!arro "rrpaBo:a:" ;a;eKapToBo:a: cncTeMhl Koop;a;IIHaT ( XY Z), B KO

Topo:a: oc1, OZ HarrpaBrreHa no IIY'IKY, a oc1, OY rraparrrrerrhHa HanpaBrre

HIIIO· OCHOBHOil KOMIIOHeHThl MarHIITHoro IIOlI.lI. B Ka'IeCTBe Koop;a;1rnaT

HbIX ;a;eTeKTOpOB IICIIOllbOYIOTCJI rrporropn;IIOHaJibHble KaMephl, perncTpII

py10r.u;ne IIp.lIMOlIIIHeHHble y'IaCTKII TpaeKTOpIIIl oapJI:lKeHHhlX 'IaCTIID; ;a;o 

II rrocrre crreKTpoMeTpll'IecKoro MarHIITa. 

Ha pIIc. 1 rroKaoaaa cxeMa paoMer.u;eHIIJI MIIWeHII, aHarrIIoIIpy10r.u;ero 

MarHIITa II KOOp)];IIHaTHbIX ;a;eTeKTOpoB, pacrrorro:lKeHHhlX Me:lK;a;y MIIWe

HhIO II MarHIITOM (B XOZ-rrpoeKn;1m). 

.IJ:lI.lI paopa60TKII arrropIITMOB Kllaccn:q>IIKaD;lllI norreOHhlX n: q>OHOBhlX 

co6bITHil IICIIOllbOOBalIIICh ;a;aHHhle, rrorry'IeHHble c IIOMOI..IJ;bIO rrporpaMMhl 

SSIMUL [9]. 0Ha coo;a;aHa Ha ocHoBe rraKeTa GEANT3 [10] II rrooBo

rrJieT Mo;a;errIIpoBaTb Ha 8BM q>IIOII'IecKIIe rrpon;ecchl, rrpoTeKaIOr.u;IIe Ha 

ycTaHOBKe 8KC1IAPM B xo;a;e pearrhHoro aKcrrepIIMeHTa. B -qacTHOCTII, 

C ee IIOMOI..IJ;bIO Mo;a;errIIpOBaJIIICh rrpon;ecchl BOa1I1rn):J;e:a:CTBIIJI rrepBII'IHbIX 

He:a:TpOHOB C HYKlIOHaMII MIIWeHII, rrpOBO)];IIllaCb TpaccIIpOBKa BTOpII'IHbIX 

'IaCTIID; 'Iepeo ;a;eTeKTOphl ycTaHOBKII II IIODeCTHOe MarHIITHOe norre C y-qe

TOM KYlIOHOBCKoro pacceJIHIIJI II IIOTepb aHeprIIII II T.;a;. Po:lK;a;a10r.u;n:ecJI npII 

:JTOM HeCTa6IIllbHhle 'IaCTIID;hl pacrra;a;arrIICb n COOTDeTCTBIIII c npeMeHaMII 

IIX :lKIIOHII II nepo.lITHOCTJIMII pacrra;a;a·no paOllll'IHhlM KaHamtM, a 'IaCTIID;bl 

OT IIX pacrra;a;a TaK:lKe TpaccIIpOBalIIICb 'lepeo ycTaHOBey. 

C IIOMOI.U;hIO nporpaMMhl SSIMUL reHepIIponarrIIch peaKD;IIII ;a;nyx TII

rron, lIHq>OpMan;IIJI O KOTOpbIX oanlICbIBaJiaCb B COOTBeTCTByIOI.U;lle q>aII

llhl. IIepBhl:a: qia:a:rr co;a;ep:lKarr ;a;aHHhie o 2300 co6bITlIJIX, cnJioaHHhIX c po

:lK)];eHneM At n IIMeIOI.U;IIX BTOpII'IHYIO BepWIIHy ( CIIrHallbHhle co 6bITIIJI): 

paccMaTpIInarrnch 5-TpeKOBhle co6hlTIIJI. BTopon: q>an:rr co;a;ep:lKarr 2300 

q>OHOBhlX co6b!Tllll, OTBe'IaIOI.U;IIX peaKD;lIJIM 6eo po:lK;a;eHIIJI KOpOTK02KII

BYI.U;IIX 'IaCTlID; c 'IIIClIOM BTOpII'IHbIX 'IaCTIID; He MeHbWe 4. 

2. AnropHTM KnaccHq>HKa:a;HH coobITHH 

PaccMaTpnnaeMhl:a: o;a;ecb arrropIITM TaK :lKe, KaK II B rro;a;xo;a;e [4], ocHo

BaH Ha KOOp)];IIHaTHOII IIHq>OpMaD;IIII O TpaeKTOplI.IIX BTOpII'IHhlX oapJI)KeH-
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HhlX 'laCTIID;, perncTpIIpyeMhlX CIICTeMOil nponopD;JIOHaJibHhlX KaMep, KO

TOphle pacrrorro:lKeHhl rrepe;a; aHaJIIIOIIpyror.u;IIM MarHIITOM. 

McrrorrhoyJI rrapaMeTphl npJIMOlllIHeHHhIX TpeKoB, orrpe;a;errnM rrepe

MeHHhle D - rrpoMax TpeKa B IllIOCKOCTII, rrpoxo;a;Jir.u;e:a: 'lepeo n;eHTp MII

_weHII n rreprreH;a;neylI.lipHo:a: HarrpanrreHnro IIY'!Ka, II </> - yrorr HaKrroHa 

TpeKa OTHocnTellhHO ocn OZ (cM. pnc. 1). CorrracHo pa6oTe [4] 6y;a;eM 

Bhl'llIClI.lITb OHa'leHIIJI MOMeHTHbIX <PYHKD;IIH IIO nce:a: Bhl60pKe rrepeMeH

HbIX D n </> B oT;a;errhHOM co6hlTIIn, ncnorrhoyJI crre;a;yIOr.u;ne Bhlpa:lKeHIIJI: 

l N - 2 
7702 = N I:(Di - D) , 

i=l 

l N - -
1111= NI:(</>;-</>)(D;-D). 

i=l 

3;a;ech N - 'IHCITO TpeKoB· n co6hlTllll, jj n ¢ - cpe;a;Hne OHa'leHIIJI IIO 

Bhl6opKaM {Di} n {</>i} [4]. 
8TH nepeMeHHhle xopowo ce6JI IIOKaOallll, n 'laCTHOCTll, rrpII IIOy'le

HIIll rrpon;eccon, CBJIOaHHhlX c po:lKp;eHneM II pacrra;a;oM B-MeOOHOB [4, 8] II 

A0 [6]. O;a;HaKo B HaweM crry-qae no-oa 6orrhwnx rrorrepe'IHhlX paoMepon 

MIIWeHII ( ee pa;a;IIyc COCTaBlI.lieT 3 CM) n IIO-Oa Toro, 'ITO IIY'IOK He:iiTpoHOB 

Hecq>oKycnponaH, pacrrpe;a;erreHIIJI BelllPIIIH 1702 II 1711 )];IT.II q>OHOBhlX II CII

rHarrbHhlX co 6hlTIIIl rrpaKTII'IeCKll He paomI'laIDTCJI ( CM. pIIC. 2). IIoaToMy 

6hlrrII rrpe;a;rrpnH.lIThl IIOIICKII Honoro rro;a;xo;a;a ;D;lI.lI peweHIIJI paccMaTpIIna

eMo:a: oa;a;a'In. 
CpaBHemre TonorrornII q>oHOBhlX II cnrHarrhHhIX co6hlTn:a: B npocTpaH

cTne rrepeMeHHhlX <I> II D IIOKaoarro, 'ITO )];lI.lI ncex TpeKOB qJOHOBOro co-

6hlTIIJI npoMaxn D crpynrrnpoBaHhl n ;a;ocTaTO'lHO yoKOM KOpII;a;ope, n TO 

npeMJI KaK y cnrHam,Horo co6hlTIIJI OT)];ellbHhle TpeKn lIMeIDT rrpoMaxn, 

cnrrhHO OTJIII'IaIOr.u;necJI oT ocTarrhHhlX oHa'IeHIIH D no Bhl6opKII {Di}· Ha 

pIIc. 3 B Ka'IeCTBe npIIMepa rrpe;a;cTanrreHhl ;a;nyMepHhle pacrrpe;a;erreHII.JI 

( </>, D) )];lI.lI TIIIIII'IHhlX cnrHarrbHOrO (a) II q>OHonoro (6) co6bITIIIl. 

B CBJion c aTlIM p;lI.lI oT6opa co6hlTlIH co BTopn'IHo:a: nepwnHon: MO:lKHO 

lICIIOllhOOBaTb Taeyro crry'IaHHYIO BeJIII'IlIHY, KaK paoMaX Bbl60pKII {Di}, 
i = 1, ... , N, npep;CTaBlI.lIIDI.U;e:a: CO 60:a: paoHOCTh Me)K;a;y Han6ollbWIIM Dmax 
n HanMeHhWlIM Dmin oHa'IeHIIJIMll npoMaxon B Bhl6opKe . .IJ:lI.lI XOZ- II 

YOZ-npoeKn;n:a: aTn nerrll'IlIHhl cooTBeTCTBeHHO panHhl: 

R., = Dr;iax - Dr;'in, 
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R - nmaz - Dmin y- y y • 

Ha pIIC. 4 a IIpIIBeµ;em,1 IIOllHOCTbIO pacnpe;a;eneHlllI cny'IaHHI,IX BenII
'llIH R., p;II.!I q>OHOBbIX co6@TIIH ('IIICTaH rIIcTorpaMMa) II p;II.!I co6@TIIH, 
CB.!lt3aHHbIX c po)Kµ;eHIIeM At (wTpIIXOBaHHaH rIIcTorpaMMa). lfo pIIcyHKa 
Bll;D;HO, 'ITO COOTBCTCTByrol.Qlie pacnpe;a;eneHlllI cyw.ecTBeHHO pa3lIIl'IaIOTCH3• 

Ha pIIC. 4 6 IIOK&laHI,I Te )KC pacnpe;a;eneHlllI B o6naCTII MallbIX ::ma'IeHIIH 
R.,. 

2.1. KnaccucJ>uKa~H.11 co6bITHH nee:ponnoi ceTLIO 

,IJ;II.!I Knaccnq>HKa:a;nn co6@TIIH IIcnon1,noBanac1, MHorocno:ii:HaH He:ii:poH
HaH ceTb c npHMO.TO'IHOH apXIITeKTypo:ii: Im naKeTa JETNET3 [11]. B 
Ka'IecTBe pa6o'Ie:ii: Moµ;enn 6@n B3HT Tpexcrro:ii:H@:ii nep:a;enTpoH, co;a;ep
)Kalll,IIH p;Ba BXOIJ;HbIX He:iipoHa, µ;eCHTb He:iipoHOB B CKpbITOM crroe II O;D;IIH 
BbIXOp;Ho:ii: He:ii:poH. Ha Bxoµ;H@e He:iipoH@ noµ;aBanIICb cny'IaHHble BenII
'IllHbl R., n Ry, npeµ;BapIITenbHO npnBep;eHH@e K µ;IIana3oHy [-1; 1]. Ha 
3TaIIe o6y'IeHlllI ceTII ;D;II.!I MlIHilMII3aD;IIII q>YHKIIIIOHarra OllIII60K IICIIO!Ib-
30BallCH anropnTM back- propagation [12]. 

Bee co6@TIIH - 2300 q>OHOBbIX II 2300 co6@TIIH c At - 6@nII rrepe
MelllaHhl Il pa36IlTbl Ha µ;Be _paBHOBennKne Bhl60pKII, oµ;Ha II3 KOTOpbIX 
ncrron1,n0Banac1, ;a;n11· o6y'IeHlllI He:iipoHHo:ii ceTn, a BTopaH -. µ;n11 o:a;eHKII 
ee cnoco6HOCTil KliaCCilq>IIIIIIpOBaTb co6@TIIH. 

Ilpn TeCTilpOBaHilll ceTn TllII co6bITlllI onpe;a;errHlICH no Benn'IHHe Bbl
xoµ;Horo cnrHana y: ecnn OH He rrpeB@lllan naµ;aHHoro rroporoBoro 3Ha'Ie
HlllI Yu, TO co6@TIIe C'InTanoc1, q>OHO~@M, B rrpOTIIBHOM crry~ae - c At. Ha 
pIIC. 5 a IIOKa3aH penynbTaT TeCTIIpOBaHIIH ceTIIj Ha pnc. 5 6 npHBeµ;eHbl 
naBIICIIMOCTn HaKorrneHHo:ii: BepoHTHOCTII F(yu) = Pr(Y < Yu) p;II.!I co6@
TIIH c At ·n naBIICIIMOCTII 1- F(yu) p;II.!I q>OHOB@X co6@TIIH OT BemI'IIIHbl 
B@6IIpaeMoro rropora. 

,IJ;II.!I rropora Yu= 0 ;D;OII.!I rrpaBIIllbHO nµ;eHTilq>IIIIIIPOBaHHbIX co6bITIIH 
II3 CMeCII COCTaBIIna 90%; npn 3TOM OlllII6Ka nepBoro poµ;a - ;a;onH qlOHO
BbIX co6bITilH, IIHTeprrpeTIIpOBaHHbIX KaK cnrHalibHble, - paBHHrrac1, 7%, 
a own6xa BToporo po;a;a - µ;oll.ll co6@Tn:ii c At, IIHTepnpeTIIpOBaHHbIX 
KaK qlOHOBhle, - COCTaBillla 12%. 

3Pacnpe11enem1.H cnyqaiim,1x sennq1m R., HMelOT ananornqm,1ii xapaxTep. 
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3. Bb1µ;~neHHe TpeKoB OT BTOPH"IHOH BepwHHbI 

KaK OTMe'IanOCb Bblllle, B CIIrHanbHbIX co6@TIIHX OTµ;enbHble TpeKII 
IIMeIOT IIpOMaXII, cyw.ecTDeHHO OTllII'IaIOI.UlleCH OT OCTallbHbIX 3Ha'leHIIll 
D n@6opKII {D;}. Ha pIIc. 6 rrpnBeµ;eHbl pacrrpe;a;erreHIIH Berrn'IIIH npoMa
xoB D., (a) n Dy (6) µ;II.II oµ;Horo II3 TlIIIIl'IHI,IX cnrHanbHbIX co6@TII:ii. 
AHannn co6@Tn:ii: c "B@rra;a;arol.QlIMil" D rroxanan, 'ITO TaKne TpeKII 06-
panoBaH@ D penyn1,TaTe pacna;a;a He:ii:TpanbHOH 'IacTHIIhl (I<0 , A0, AO). 

llcxoµ;H II3 3TOro, µ;II.II OT6opa YK&laHHbIX TpeKOB MO)KHO IlCIIOlll,30-
DaTb BenII'IllHY aCilMMeTpIIII Bbl60pKil {D;}, OTBe-qarow.yro TeKymeMy co-
6@TlIIO: 

G m3 
1= C3' 

ym2 
(1) 

r;a;e m2 II m 3 - B@6opo•rn@e :a;eHTpanbH@e MotreHTbl paccMaTp1mae110ro 
pacnpe;a;erreHIIH: 

(- _) 1 ~( -)r 
mr = X - X r = N ~ Xk - X , 

k=l 
r=2,3, (2) 

a N - 'IlIClIO TpeKOB B co6bITIIIl. 
B COOTBeTCTBilll c (1) u (2) Bbl'lIIClIHllllCI, aCIIMMeTpIIII B@6opoK {Df} 

II {DY}, OTBe'IaIOW.IIX 0Tµ;err1,H0My co6@Tnro, B rrpoeK:a;u11x XOZ (Gf) 
II y Oz (an. Ha pnc. 7 a rrpeµ;cTanrreHbl pacnpeµ;erreHirn acm1MeTpni"'r 
µ;nH CllrHanbHbIX ( nawTpIIXOBaHHall rIICTOrpaMMa) II ;D;lIH q>OHODbIX ( 'llI
CTall rIIcTorpaMMa) co6@TII:ii D XOZ-npoeK:a;nn. Mn pucyHKa m1µ;Ho, 'ITO 
co6bITlllI co BTOpII"'IHOH neplllIIHOII xapaKTepII3JIOTCH HpKo Dbipa2KeHHOil 
aCIIMMeTpneii4. 

O'leBIIIJ;HOe pa3lIIl'IIIe B xapaKTepax µ;aHHbIX pacrrpe;a;eneHIIII II03DO
nHeT rrpHMeHIITI, crre;a;yrow.yro npo:a;eµ;ypy uµ;eHTIIq>IIKaIIIIII TpCKOD, COCTa
BllHIOI.UlIX BTOpH'IHYIO BIIlIKY. 

AcnMMeTpIIH Gf > 0 yKan@BaeT Ha To, 'ITO pacrrpe;a;enettue {Df} 
CIIllbHO BbITHHyTo nrrpaBO. IloaTOMY TpeK, IIMCIOI.ll,IIII MaKCIIMalibHJIO DC
llII'lIIHY npoMaxa, nepoHTHee ncero npuHaµ;rre2KIIT DTOpII"'IHOII mrnKe. B 
crry'Iae Gf < 0 TpeK, oTBe'laromnn DTOpII'IHOII Bepw1rne, orrpc;a;en11cTc11 
no MIIHIIManbHoMy 3Ha'leHIIIO npoMaxa. TaKIIM o6pa3oM, ucrron1,ny11 Gf, 
B@p;elI.!leTcH XO Z-rrpoeKIIIIH rrepnoro TpeKa, rrp1rnaµ;ne2Kamero DTopu•1-
Ho:ii: BII!IKe. 

4PacnpeAeneHHJI cny"iaHHblX senH"iHH er HMelOT aHaJJOfH'·lllblH xapaKTep. 

5 



IIpnMeHlUl aHarrorn'luyro npon;ep;ypy p;JIJI aHarrn::m acIIMMeTpirn Gf, 
Bhl)J;ellJleTCK YOZ-npoexn;u ncxoMoro Tpexa. Ecrrrr OTo6paHHhle XOZ
II YOZ-npoexn;IIII OTBe'laroT panHhIM TpexaM, To nocTaBrreHHaJI· :1ap;a'la 

peweua, II Mhl IIMeeM napy TpeKOB, COCTaBJIJIIOlll,IIX BTOPII'lHYIO BIIlIKy. 

B npoTIIBHOM crry'lae II3 Bhl6opxn {D;} ncxrrro'laeTcK Berrrr'lIIHa D, oT

Be'laIOlll,aJI Bhlp;erreHHOMY Tpexy, II p;am,Heiiwmi aHalIII3 npoBOp;IITC.I[ Ha 

yce'leHHoii Bhl6opxe v:. 
Ha pIIc. 7 6 npep;CTaBlleHo pacnpep;erreHIIe crry'lan:HhIX BemI'lIIH Gf, no

cTpoeHHoe Ha OCHOBe Bhl6opox v:. lfo pIIcyHKa BIIp;Ho, 'ITO nocrre IICKlIIO

'leHIIK II3 paccMoTpeHIIK nepBoro Tpexa, xapaxTep yxanaHHoro pacnpe

p;erreHIIK B n;elIOM He MeHKeTCK. 8To Il03BOJIJleT IlOBTOpIITb npon;ep;ypy 

aIIaJUl3a aCHMMeTJ)HH. . IlpII IlOIICKe BTOporo Tpexa BIIlIKII npep;no'lTeHIIe 

OTp;aeTCK Ton: npoeKD;IIII, )J;JIJI KOTopoii a6COlIIOTHall BelIII'lIIHa aCIIMMe

TpIIII 60llbWe. 

IlpII aHarrII3e 2653 co6hITIIii c At B 2514 crry'laJIX npaBIIllbHO 6hlrr 

Bhlp;erreH nepBhln: Tpex, a B 2336 crry'laJIX - BTopoii Tpex BTopII'lHOH Bep

WIIHhl. TaKIIM o6pa3oM, npaBIIllbHO 6hllIII IIp;eHTII<pIID;IIpOBaHhl TpeKII p;lIK 

88% C06bITIIIl. 

3aKJIIO"leHHe 

Panpa6oTaH npOCTOil arrropIITM rrp;eHTII<pIIKan;rrn co6hITIIH co BTOprrti:

HOH BepwIIHo:u: . .Il:J1JI xrraccncpnxan;IIII co6bITIIII ncnorrb3YIOTCK crryti:a:u:uhle 

nepeMeHHhle R,, II Ry, npep;cTaBJIJIIOlll,IIe co6o:u: pa3MaXII Bhl6opoK {D;} 
npoMaxoB TpexoB B XOZ- II YOZ-npoexn;IIKX. IlpIIMeHeHIIe ue:u:poHHOH 

ceTII p;JIJI OT6opa cnrHalibHhlX co6bITIIH B npocTpaHCTBe yKa3aHHhlX nepe

MeHHhlX II03BOJIJleT p;o6IITbCK cylll,eCTBeHHOro nop;aBrreHIIJI q>OHOBbIX npo

n;eccoB. Ilpep;rro)KeH acp<peKTIIBHbIH MeTop; Bhlp;erreHIIK Tpexon, oTBe'laIO

lll,IIX BTOpII'lHOil BepwnHe, OCHOBaHHbIH Ha pa3lIII'lIIKX aCIIMMeTpIIH Bhl-

6opox {D;} p;J1JI cIIrHarrbHhlX II cpoHOBhlX co6bITIIH. 

PacCMOTpeHHhle arrropIITMhl anpo6npoBaHhl Ha Mop;ellbHhlX p;aHHhlX. 

Onpep;erreHHhlH IIHTepec npep;cTaBlIKeT cpaBHeHIIe HOBhlX arrropIITM0B C 

arrropIITMaMII, IICII0llb3yeMbIMII n HacT0Klll,ee npeMK n xorrrra6opaIIIIH 8KC
lfAPM, a TaK)Ke IIX anpo6an;IIJI ua p;aHHhlX pearrbuoro axcnepIIMeHTa. 
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Pnc. 1. CxeMa panMe~eHlUI MHWeHH M, aHamronpy10~ero MarHHTa H K0opµ;HHaTHhIX 

µ;eTeKTopoB (XOZ-npoeKn;lUI). CxeMa pacnaµ;a KopoTKOlKHBy~en: 'lacTHD;bl 

N N 
700 700 ~ 

a) 0) 
600 600 

500 500 

400 400 

300 300 

200 200 

100 100 
~ 

2 3 4 5 ~0.05 -0.025 0 0.025 0.05 
1/02 1/11 

Pnc. 2. Pacnpeµ;eneHlUI cny'lallHbIX Benll'IHH 7/02 (a) H 'In (6) ;IJ;IDI q>OHOBbIX (wTpHxo

BaHHa.!! rHCTorpaMMa) n CHrHaJibHbIX ('IHCTa.!I rHCTorpaMMa) co6bITHll 
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D 
-0.5 

-1 

-1.5 

-2 

-2.5 

-3 

• 

ll....1...L..L. 

-0.02 0 

• 
• 

a) 

• 

• 
0.02 0.04 0.06 

¢, 

D 

_,, ~ 6) 

-1 * -q, ** 
-1.5 

-2 

-2.5 

-3 
[1 I I I I I I ) I I I I I I I I I I I 

-0.05 -0.025 0 0.025 
¢, 

Pnc. 3. ,Il;BYMepm,re pacnpeµ;elleHllil (¢,, D) ,1m1 Tllilll'IHLIX cnrHaJibHoro (a) n q>OHOBoro 

(6) co6LITllH B npoeKI~nn XOZ 

N N 
1600 200 

1400 
a) 

175 
6) . 

1200 150 

1000 125 

800 100 

600 75 

400 50 

200 25 

2 4 6 0 0 0.1 0.2 0.3 0.4 0.5 
R., R., 

Pnc. 4. Pacnpe11erreHlli1 CllY.'laHHbIX Bellll'llIH R., (a) ,Ill.II q>OHOBLIX ( 'IIICTM rIICTO

rpaMMa) II cnrHallbHbIX (mTpIIXOBaHHM rIICTOrpaMMa) co6LITIIHj (6) - Te )Ke pacnpe

,1elleHIUI B 06llaCTll MMLIX R., 
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N 
450 

400 

350 E a) 

300 

2:50 

200 

150 

100 

50 

0 EL;~ 
-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 

F(yg) 
1 

0.8 ~ \ 6) 

0.6 

0.4 

0.2 

0 
-1 -0.75 -0.5 -0.25 0 0.25 0.5 0.75 1 Yg 

Pnc. 5. Pe3yJibTaT TeCTllpOBaHII.11 ceTII Ha CMeCII Im CIIrHallbHbIX II q>OHOBblX C06blTilli 

( a); [laBIICllMOCTII HaKOillleHHOH BepO.!!THOCTlI F(yg) = Pr(Y < Yg) ,Ill.II co6b!Tllii c ,\! 
II Bepo.11THOCTII 1 - F(y9 ) ,Ill.II q>oHOBLIX co6LITIIH OT BemI'll!Hbl 3aAaBae~wro nopora 

(6) 
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N 

2 2 

1.75 . e.) .. 1.75 6) . 

1.5 1.5 

1.25 1.25 

1 1 

0.75 0.75 

0.5 0.5 

0.25 0.25 

n 
-3 -2 -1 0 2 3 

D,, Dy 

Pnc. 6. Pacnpeµ;eneHIIlI cny'IaRHhIX aelIII'IIIH D,, (a) II Dy (6) µ;nlI oµ;Horo nn co6hITnii 

co BTOpll'IHOll BepWHHOll 

N N 
500 450 
450 e.): 

400 
400 350 
350 300 
300 

250 
250 

200 
200 

150 150 

100 100 

50 50 

0 0 
-2 -1 0 

Pnc. 7. Pacnpeµ;enemrn cny'IatmhIX BelIH'IHH G1 (a) µ;rrlI <t>oHOBhIX co6bITHR ('IIICTalI rn

CTorpaMMa) n µ;nlI co6bITHii co BTOpll'IHOii BepWIIHOII (wTpIIXOBaHHalI rIICTorpaMMa); 

pacnpeµ;erreHne aerrH'IIIH G1 (6) µ;nlI co6bITHR co BTopII'IHOR BepwnHoii nocrre ncKmo

'ICHlllI nn BbI6opKn TpeKa c MaKcIIMaJibHOR a6corr10THOR aerrII'IHHOR Gf 
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