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n OnbiTKB o6Hapy>KeHH H KnBCTepOB C nOMOIUbiO MeTOilB 6biCTpOTHblX 

HHTepeanoe 

HccneJlyiOTCH pacnpelleneHHH no 6hiCTpOTHbiM HHTepeanaM A n,k = 
= y i +I + k - Yi , k -1,2 ... n-2 , n - qucno aapH>KeHHbiX 'IBCTHU, pO>KileHHbiX eo 

B38HMOileiiCTBHH. 3KcnepHMeHT8nbHble ll8HHbl8 no"- p -B38HMOileiiCTBHHM 

npK 40 f3B/c cpaBHHBBIOTCH C npellCK838HHHMH llBYX BBpHBHTOB MynbTH

nepa$epH'!eCKOil KnacrepHoil MOilenH. 

Pa6oTa BbiOOnHeHa B na6opaTOpHH Bb!COKHX 3HeprHII OHHH. 
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/l-3/ 
B pa6oTax ,IJ,ml o6Hapy:>KeHH.H .HBneHH.H KnacTepu3a-

UHH npH MHO:>KeCTBeHHOM pO:>K,IJ,eHHH qacTHI.J, BO B3aHMO,IJ,eH

CTBH.HX BbiCOKHX 3HeprHH 6bin npe,IJ,nO:>KeH MeTO,Il, 6biCTpOTHbiX 

HHTepaanOB. 3TOT MeTO,Il, 3aKmoqaeTC.H B HCCne,IJ,OBaHHH pac

npe,IJ,eneHHH no BCeM B03MO:>KHbiM HHTepaanaM Me:>K,IJ,y yno

p.H,Il,oqeHHbiMH 6biCTpOTaMH qaCTHI.J,, pO,IJ,HBWHXC.H BO B3aHMO

,IJ,eHCTBHH: 

~n,k = Y i+l +k -yi ' 

n - qucno Jap.H:>KeHHbiX qacTHU, po,IJ,HBWHXC.H ao B3aHMO,IJ,eH:

CTBHH, k - qucno qacTHU, 6LICTpOTbi KOTOpbiX HaXO,Il,.HTC.H 

BHYTPH Bbl6paHHOrO HHTepaana, k = 0,1,2 ... 0 -2. 

B yKa3aHHbiX pa6oTax 3KcnepHMeHTanLHble pacnpe,IJ,ene

HH.H, nonyqeHHble ,IJ,mi pp -aJaHMO,IJ,eHcTBHH npu 3HeprHH 

70 H 200 F:JB, cpaBHHBanHCb c pa3nHqHLIMH aapHaHTaMH 

MynbTHnepu4JepuqecKOH MO,IJ,enH MHO:>KeCTBeHHOrO pO:>K,IJ,eHH.H 

qacTHU H 6bin C,IJ,enaH BbiBO,Il, 0 B03MO:>KHOCTH 3KCnepHMeH

TanbHOrO Bbi6opa Me:>K,IJ,Y MO,IJ,en.HMH, CO,IJ,ep:>KaiUHMH pa3nHq

HYIO CTeneHb KnacTepH3aUHH. 

B HaCTO.HIUeH: pa6oTe Mhl npoao,IJ,HM cpaaHeHHe 3Kcnepu

MeHTanbHbiX ,IJ,aHHbiX no rr- p -a3aHMO,IJ,eHCTBH.HM npH E = 
= 40 T3B c .D.BYM.H aapHaHTaMH MynLTHnepuliJepuqecKoH: 

MO,IJ,enH. 06a BapHaHTa 6blnH no,IJ,p06HO OnHCaHbi B pa6o

TaX /4,5/ , 3,IJ,eCb :>Ke 4JopMynHpylOTC.H TOnbKO OCHOBHbie OT

nHqH.H 3THX aapHaHTOB: 

1. B 1 BapHaHTe pO:>K,IJ,alOTC.H B OCHOBHOM T.H:>Kenbie 

(M = ys) KnacTepbi. 0HH po:>K,IJ,aiOTC.H npu ueHTpanbHOM, no-

60BOM CTOnKHOBeHHH qaCTHI.J, /TaK Ha3biBaeMble "O,IJ,H06noq

Hble co6LITH.H"/. BKna.D. TaKHX npoueccoa B nonHoe Heynpyroe 

ceqeHHe rr- p -a3aHMO,IJ,eilcTBH.H npu 40 T3B cocTaan.HeT 
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-35%. ~onx nepu$epuqecKH PO*~euuwx KnacTepoB oqeuL 
Mana /- 3 M6/. B yJnax MynLTHnepu$epuqecKoil uenoqKu 
PO*~aiOTCH B OCHOBHOM pe30HaHChl. 

2. Bo BTopoM aapuauTe ace ueynpyroe ceqeuue npaK
TuqecKH OnHChlBaeTCH TOnhKO nepH~epuqeCKHMH ~HarpaM
MaMH. ~ong TH*enLIX KnacTepOB B 77 -p -BJaHMO~eHCT
BHHX npu 40 T3BcocTaanxeT acero 2 M6 . B yJnax MynLTH
nepu$epuqecKoil uenoqKu PO*~aiOTCH nerKHe KnacTepLI 
/M-3~5 T3B/ u peJouaucLI. 

Cpaaueuue 3THX aapuaHTOB MynLTHnepu$epuqecKoH Mo
~enu C 3KCnepHMeHTanLHhiMH ~aHHhiMH no pp-B3aHMO~eif

CTBHHM npH 70 H 200 T3B H no rr-p-eJaHMO~eHCTBHHM npH 
40 T3B noKaJano, qTo o6a aapuauTa xopowo onucweaiOT 
paJnuqubie o.nuoqacTuqnLie HHKniOJHBHLie H nonyuuKniOJHB
Hbie pacnpe,n.eneHHH H ~ByxqacTHqHbie KOppenHUHH /:l,6 •7 ,R/ *. 

Ha puc. 1-5 npuee~eHLI pacnpe;l.eneuux no HHTepeanaM 
6biCTpOT ~ng C06biTHH C pa3HbiM qucnOM JapH*eHHhiX qacTHU 
n = 2,4,6,8,10,12. flo OCH a6CUHCC OTnO*eHbl HHTepeanLI 
fiLICTpOT, Bbipa*eHHbie B ~OJ1HX MaKCHMaJ1LHOrO KHHeMaTH
qecKH .nonycTHMoro HHTepeana Y=6,4. llyHKTHPHbie KpHBLie 
cooTBeTCTBYIOT pacqeTaM no I eapuauTy MYJ1bTHnepu$epu
qecKoil Mo,n.enu, cnnoWHbie - pacqeTaM no I I eapuauTy. 
llonuoe KonuqecTeo co6biTHH, eowe~wux e pacnpe~eneuux, 
npe,n.cTaeneuo e ma6Auije. · 

KaK Y*e OTMeqanocL, B I aapuauTe Mo~enu 6onLWYIO 
pOllh HrpaiOT TH*eJ1Lie KnaCTepbl, pacna~ KOTOphiX OnHCLI
BaJ1CH ru~pO,IJ.HHaMHqecKOH MO~eJ1LIO Jlau~ay · 1),'. 4T06bi 
H36aBHTbCH OT B03HHKaiO~eH B perneHHH ru~pO~HHaMHqe
CKOrO ypaeueuux 6ery~eil aonHLI, HJ Ka*.noro "o~uo-

6noquoro co6LITHH" 6LIJ1H Bbi6powenLI ~Be qacTHULI c MaK
CHMallbHhiM H MHHHMallhHhiM 3HaqeHHHMH 6biCTpOThl /o~Ha 
H3 HHX HJ1H o6e MOrllH fiLITh HeHTpanbHhiMH/. Ha pUC. 3 
WTpux-nyHKTHpHOH J1HHHeH noKaJaHhl pacrrpe,n.eneHHH,KOTO
phie 6LmH rronyqeuLI B I eapuauTe 6e3 Bbi6pacLieauux 
6ery~eH BOJ1Hhl **. KaK BH~HM, BLI6paCLIBaHHe qaCTHU, co
OTBeTCTBYIO~HX 6erymeif BOnne, rrpHBO~HT K C6J1H*eHHIO 

"'PaJnuque Me*~Y aapuauTaMH 6wno o6uapy*euo TOJ1LKO 
B OITHCaHHH JaBHCHMOCTH Cpe~Hero rronepequoro HMITynLCa 
qaCTHU OT MHO*eCTBeHHOCTH. 
** HMeuuo 3TH pacnpe~eneuux 6Lmu npuae~enLI e pa6o

Te/3/ /puc. 2/. 
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Ta6mma 

3Kcrrepu- Mone11h Mone11h Monenb I 6ea "'o" 0/lHD-
n MeHT I II "OllH06nO'!HblX 6no'!HbiX 

co6biTHfi"' co6biTHfi" 

2 895 1397 973 1373 2 
4 1630 2572 2034 2299 11 
6 1518 1825 1511 919 50 
8 903 1426 985 341 76 

10 373 597 464 213 64 
12 130 152 164 '105 31 

Bee-

ro: 5449 7969 6131 5250 35 

pacrrpeAeneHH~, rrony'leHHhlX B I H II oapH~HTax, OAHaKo 
pa3nH'IHe Me*AY HHMH eme OCTaeTCJI. 3aMeTHhlM. llpH'leM 
IIPH n =4 pacrrpeAeneHHJI. I BapHaHTa CABHHYThl B CTOpoHy 
MeHblliHX 6hlCTpOTHhlX HHTepoanOB OTHOCHTenbHO pacrrpeAe
neHH~ I I oapHaHTa, rrpH n =6 OHH IIO'ITH coorraAaiOT co I I 
oapHaHTOM, a npH 0 =8 H 10 CABHHYThl OTHOCHTenhHO Hero 
B CTOpOHY 60nblliHX 6hlCTpOTHhlX HHTepoanoB. CneAyeT 
OTMeTHTb, 'ITO coonaAeHHe pacnpeAeneHH~ I HI I aapHaHTOB 
npH k:..n-2 H n-3 Bhl3BaHo TeM, 'ITO Bbi6pacwoaHHe 6eryme~ · 
BOnHhl npHBOAHT K nO'ITH nonHOMY OTCYTCTBHIO B 3THX pac
npeAeneHHJI.X HHTepoanoB, COOTBeTCTBYIOIJ..{HX TJI.*enhlM 
KnacTepaM. 

EcnH oo ocex pacnpeAeneHHJI.X, pacc'IHTaHHhlx no I oa

PHaHTY MOAenH, OT6pOCHTb "OAH06nO'IHhle C06biTHJ1." H OCTa
BHTb TOnbKO BKnaA OT nepHclJepH'leCKHX AHarpaMM, TO nony
'IHM pacnpeAeneHHJI., H306pa*eHHhle Ha pHCYHKaX qepHbiMH 
TO'IKaMH. KaK BHAHM, 3TH pacnpeAeneHHJI. o'leHb 6nH3KH 
K pacnpeAeneHHJI.M, nonyqeHHbiM no II aapHaHTY MynLTH
nepHclJepH'leCKO~ MOAenH, T.e. HanH'IHe HnH OTCYTCTBHe B 
yJnax MynhTHnepHclJepH'IecKo~ ueno'IKH nerKHX KnacTepoo 
Mano onHHeT Ha pacnpeAeneHHJI. no 6wcTpoTHbiM HHTepaa
naM. Pa3nH'IHe a pacnpeAeneHHJIX, pacc'IHTaHHbiX no I H I I 
oapHaHTaM MynLTHnepHclJep~qecKo~ MOAenH, o6ycnoaneHo, 
B OCHOBHOM, TJI.)KenbiMH KnacTepaMH, pacnaAaJOmHMHCJI. no 
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111,9 

Puc. 56 

ru.n;po.n;uHaMH'IecKoil Mo.n;enu. Cne.n;yeT no.n;qepKHYTL, 'ITO 
BBe.n;eHHe TH~enMX KnacTepOB B I BapHaHTe MYllbTHnepu
$epH'IeCKOH Mo.n;enu 6Lmo Heo6xo.n;uMo .n;nH onucaHHH 3Kcne
PHMeHTallbHMX pacnpe.n;eneHHH no MHO~eCTBeHHOCTH 3apH
~eHHMX qacTHU. 

Ha puc. 1-5 KpecTHKaMH H3o6pa~eHM 3KcnepHMeHTanL
HMe pacnpe.n;eneHHH no 6MCTpOTHMM HHTepaanaM. 0HH B 
OCHOBHOM y.n;oBneTBOpHTenLHO OllliCMBaJOTCH I I BapHaHTOM 
MynLTHnepu$epuqecKoil Mo.n;enu H xy~e onHCMBaJOTCH I aa
pnaHTOM, oco6eHHO npu n =8 H 10, r.n;e BKna.n; "o.n;Ho6noq
HMX co6MTHH" oco6eHHO BenHK /eM. 1fla6AU't#Y/. 
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B 3aKnJO'IeHHe aBTOPM BLipa~alOT npH3HaTenLHOCTL 
KonneKTHBY COTpy,IJ;HH'IeCTBa no o6pa60TKe CHHMKOB C 
,IJ;BYXMeTpOBOH nponaHOBOH KaMepbl 3a npe.n;ocTaBneHHe 
3KCnepHMeHTanLHOrO MaTepuana, ~.C.qepHaBCKOMy, 

E.H.BonKoBy, T .KaHapeKy - 3a none3HLie o6cy~.n;eHHJI 

u H.A.IlepayrnuHoil - 3a noMoiUL B H3roToaneuuu pucyHKOB. 
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