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:~~ecrr~oBaTeJIJ[ eo6hiTHH (eHrHmHhlx'eo6hiTHii) liD eoooeymioeT:H p;a.Hiihlx, ncmy'la&· 
MwC B axcilepmdeHTe. 'tfa~e Bcero p;mr~HX oi-Aenew oT''cp~HO~~- co6N:i'Hii n6x;ollb-

., . ';. "' ·.· ~ ... '• ~ ·~: ,-.. ':(···· ,.,. ~," ··,· . . ;~·:· ~·,;·:c·.-· ·1. !", ,'·'",•· ' 

OYJOT o6proaHHJI no HeKOTOpOH qyBeTBHTellbHOH K•:Hecrrep;yeMbiM acpcpeKTaM nepeMeH-.. 
HOH x~ IlpoeTeiiw:~~ii xnaee:Hcp:HKaTop MO:lKHO np~eTaBHTb B B:Hp;enoporoBOH cpyHxq:HH 
8(x- x'), KOTOpas: paBHa Q np:H X.< X~ (o6naeTb cpOHOBbiX eo6~THH) H 1·np:H X > X
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(o6naeTb eHrHMbHbiX eo6biTHH). , . 
Bapnoy HeeKOllbKO yeoBepweHeTBOBM aTOT anrop:HTM [1], np~oo:lKHB np:HCBaHBaTb .. 

paecMaTpHBaeM:o:My eo6blTHio Bee, Bbi<l'HCimeMhm m3 COOTHowemnl . ' 'r . : . I 

. : ,, . . '. . ·. . . s( x )~;, ~ , , ' . ' 
w( x )= -s(_x,_) +....:. ~A!...-:--,b( x). 

. : .·. ·Nb.:. "·.:·~. 
cA=,N' . ··. . . . -. ' 

i: -~-

, ·· Z F '"'·" 

rp;e s(x) u b(x)- <,>~:Hp;aeMble pacnpep;eneHWI e~HMbHhxX H cpoHOBbiX·e~6biTHH,·a Nb H: 
N. - KOliH'leeTBO eo6biTri eooTBeTeTByro~ero eopTa. . 

B TOM crry'lae, iiorp;a eo6biT:He xapaXTep=yeTCB: 6onee 'leMop;Hoii: nepeMeHHoii: npo
qep;ypa noeTpoeHkLMHoroMepHoro xnaeen<i»ix.aiopa ~e e~om; Tp:~~lmarihHa. liHTepe
eHoe peweH:He aToii: npo6neMhi p;rur npmmBOllbHoro 'l:Hcrx~ ~roaB:He:HMhiX nepeMeHHbiX 
6blll0 npep;iio:lKeHO <t>:~~wepoM [2] e~e B 1936 rop;y. Op;HaKO p;rur :Hp;eHTHcpim~ eo6hiTHii:i. 
npHHap;ne:lKa~Hx, B 'laeTHOeTH, p;ByM pa:l~biM paenp~el!E!Hrun.i: · Heo6xop;HM:o 'npeABap:~~-' ' 
TellbHO oqeHHTb HX napiUJe~pbi1 'tTO He 'iieerAa ~OCTyTIHO, B ycnoBWoc peam,Horo axe-< 
nep:HMeHTa. Ilo3gHee. p;n.i aHMHOa MHOroMepHhtx p'acnpep;eneHri 6blllll paaim:Tbi Trume •. 
acpcpexi:~~:BHbi:e' Meio~~;hl; xax xnaei~pH:biii:: aHii.J:uill ~ [3], MeToA npiiiu~mmmHi.IX • :KoMD:o-' 
HeHT [4]H AP~ • .. • ,, , · ' - " · ,,,•·.:,.< ,., · 

B pa6oiax · [5,, 6] :~~eCl!~oBaHhr HOBbie' 'HHTerp8m,iwe HenapaMeTpH'leex:~~e cTaTH; • 
eT:HKH. H noeipoeiu.t \ op;HO:. H p;ByeTopoHH:He Kp:HTepWI • cornac:HJI •. Ha oeHOBe no en~· 
p;HHX paopaooTaH:br:c'TaT:HcT:H'lee:ime' MeTop;bi ilhiAeneHWI M:arioBepoiTHhiX 'co6hiT:~~ii:' Ha 
cpoHeOT IJ;OMHHHpYJO~HX npoqeeeoB p;rur crry'laeB1 xorp;a, a.Hiiiriffinpye:M:bie pacnpe'AeJieHHi ' 

c• _. ••, '• 'Y•"'' ~· ~.~' .~~ V ' , • ',., "< --· '_.o ••'• U> ••0'' • r• /,, 

npep;CTaBliJIIOT C060:H OIJ;HOBpeMeHHble HOMepeHWI OIJ;HHX H TCX: :lKe CJIY'lllliHbiX BeJIH'l:HH 
He~xmll.inwH p;eTeKTOpaMH .. axcnepHil:eHTal!bHOH . yeTaHOliKii [7 1 8). , ,II;riJi' npiiM:eHeH'wl··' 
aTux MeT~AoB Heo6xop;IiMo oHli.Hne'napaMeTpo:B Toni.xo')i.oi.iHH:~~p)iio~ero' pacnp~ene~· ,, 

., . . . . . ·. 
HHJI. 

B n6crrl'ip;Fiee BpeMs limpoxoe ripHi.l:eHeH:He B MeTOAHxe ci>=~ecxoro a:Kenepmf~HTa 'l 
HaxOAJIT. ~ HciyccT~imhze · :Heii:poHHble ceTH, xoTopi:.Ie ':BeCbMa • ycmlwHo Henoin.oYt<>TCJ! ' 
~~;rui imaci::~~cp:~~x~.·MlioroMepffi.rx"eo6hiTri [9, io]::; :i:lecrrCp;oBa.mril'noxaahiBaK>T;::s : 

' ,~'~ ~ ·:;_,, "'. __ ;• r ~--¥·!,( .. A~ -, .·~ •• • ',· ··:·._--'~"!>';:; , , ·' ~--·;,~~;~-
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qacTHOCTH, ''ITO TaKHe :rmaccmp:mmTOphl npH6JIIDKa.IOTC.U: no 'cBoeu .. a¢q>eKTHBHOCTH K 
CTaTHCTH'JeCKIIM ~HCKpiiMHHaTOpa.M [11]. 

B HacToJI~eu pa6oTe ;o;aeTc.u: xpaTKaJI HHcpopMai:(HJI o6 HHTerpaJihHhiX Henapa.Me

TpH"Iecxme KpHTepHJIX COrJiacHJI H HCHpOHHOCeTCBhrx KJiaCCHcfJHKaTopax, npOBO;D;HTC.U: 

cpli.BHHTeJihHhrii: aHamm me MO~HocTeu n ;D;a.IOTc.u: pexoMeH;D;ai:(HH no me coBMecTHoMy 
HCnOJihOOBaHHIO. 

1 MHTerpanbHbie HerrapaMeTpH"<IeCKHe KpHTepHH 
cornacH.s: 

,J ' • . ·, • • . :' 
B oa;o;aqa.X aHaJIHOa ;D;aHHhiX cpnonxn qacTnq BiicoKme n npoMe:lKyTo'!HhiX :meprnu ycne: 

WHO npiD4eHJIIOTC.U: }ICnapaMeTpH'IeCKHe KpHTepHH ,COrJiaCHJI Ha OCHOBe CTaTHCTHKH W~ . 

[12/?J, ~·;ax~i!~e;cTo1I:.iiD~e~THou c:aincTnKn·:w~ [~3]. . , , . . .... . . . ·. 

• Pacnpe;o;erreHrui'w~ it: w~ ne OaBHCHT oi F, n~cKoni.xy nx ciaTncTnKn M:oryT 6hiTh 
O~CaHhi.B BHA~;i!HTeip;;.mi. oi. k-oR ~Tene!m l)!.hmpnqecKoro rrpci~ecca: 'vn ( t) [ 6]:.' 

~ _;, ) , :, - '· .: ,.--, < ' .'' .:·, ~ \: ---1 ". '"·. ~ .. :-•.. _· .• :. ;•; '. ·-' ., '-, ' ',' .. ' ' •. \-' ' -- :. • . ,. - . ' 

· . .,-:.._-·.···~''->':-00 ~ ,:,r :.:::;·,3·~ ··;j·,::- .. ·.-.,.·1< ~-~- ,_· 

·w! = n~} [S;;(x)-'- F(x)]kdF(x) =. L v!(t)dt,· 
0 ' • -oo . 

k = 1,2,3,.;-:, 

'.~·- , . ~- ,;~-~-,:, .. ·~•,i ._!"•;"'·~;.•:.;~: _.~ •··r, },::_,. ', ,• •, '! , ,.-' ·~:--:c·. • 
r;o;e F( x) - TeopeTH'ICCKaJI, a Sn(~) .-aMnnpn'IeCKaJI cpyHKqnn pacnpe;o;eneHHJI CJiy~aixHoi'I 
BeliH'IHHhi x, n - o6'he~ ~hi6opKn.· 8To cBoRcT~o nm3BoJIJie;, noy'laTh paoHoo6paoHhle 

pacnpe;o;eJieHHJI ncCJie;o;yeMhiX · BeJIH'IHH, ncnoJib3YJI npn llTOM o6~ne CBORCT~a cooTBeT-
.. ~ ' •. • "• • •. ~I 

CTBy:ro~me KpiiTCpHeB COrJiaCHJI. ~, 

· .ilJIJI npaxTIJ<IeCKHX qenei'r y;o;o6no IICITOJiboomiTh o6o6~ennoe aJire6paH'!ecxoe npe;o;-
CTaBl!eniie CTaTIICTllK W~/rlpiiBegeHHOe B pa6oTe [6] .l • 

-~ .. 
<:·: k • .·. n~: ~·{:[i-~1 . ]··k_:..-1, '[i· ·. .. ]k+t}.• .':ln=--k-LJ -. --:-F(x;) "·.:.;.· _'....:.F(x;) · ·:· 

. +.1.i=I . n ,·,. :: '. n •:· .. ·· ·.·, ' .... ,{1) 

. .-., 

B pa6oTe (6] ;o;~~T<ll(:lKe Ta6~ n~~qeHTH,hiX;TO'IeK,;D;JIJI k ~)1 2, .•. ,5npn:~~hl~; 
o&beMax llMmipii'IecKoR Bhi6opKH n = 1, 2, ••. , 10"' ,, · • · '"' 

06hl'!:S:o KpHTepHH c~r~aCHJI HCIT~Jib3YIDT~ ;D;~ npo~epKII r~noTro o BH;D;e He~o,Be- • 

CTHOR cpyHKqiiH,pacnpe;o;~eH~ -~a ~c~OBaHmi anaJI~a Bhi6opoK ·II~· re~epaJibHOR coB<r 

Kynn~CTHII,CCJI~~Yt!~·mR c~y'laixno~ B~'IHHhlj14]. Kp!J~~pH~ ~~ y;o;66I!hi ie~,,'Ii~ c 

IIX ITOMO~biO MO:lKHO aHaJIHOJipoBaTh Hen~cpegCTBCHHO Ha6JIIO;D;eHHhle B. Ka:lK;D;OM llCnhi

TaHHH 3Ha'ICHll.li paccMaTpHBaeMOR CJIY'IallnOR .BeJIH'IHHhi, ,'ITO-IT03BOJIJieT HCCJIC;D;OBaTb 

Ka:lK;o;yro ~~6~:pxy ( col)hiT~e) Ha.~OOTBCTCTB~e· 3~paHee ~Be~;H~~Y· p;;cnpegeJieHHIO. , : 

. ~ . B . pa6oTax. [?, 8]• Ha 'OCH()Be KpHTepHeB. w~. 6hiJia. P_;IDBIITa cn~;o;yx>~aJI ·• np?q~ypa 
Bhi;D;eJieHHJI .CHrHaJibHhiX _c06J>ITIDi:.,, . . :. . ·. <.:•. , , : !ii.· _,; · : ·.··: ·:: : 

a) aHaJI~npyeM~e 'cneKTphi. np,eo6paoy:roTc.u: • Ta.KIIM o6panoM,. 'IT06hl; BK~a;o;hl. ;o;<r,, 
MIIHIIpy:ro~me pacnpe;o;enenuix ('Ia~e.BceroaTo. pacnpe;o;enenxi.H oT cpoHOBhiX co6hiTe) 

Mo:lKno 6hiJ1o annl>oKciiMnpoB~Th o;o;noR II TOR :lKe cpyliKqneR pa:cnpe;o;enen1r.R Fb(x)i 
6) Ka:lK;D;aJI ~hi6opK~, . cocT~ne'it~~ nn BeJIH'Iim, o;o;HoBpe~eHHo · npn~~;o;ne~a~nx 

npeo6pao.OBaHHhiM CITCKTpaM, IICCJie;o;yeTCJI Ha COOTBCTCTBlle rHITOTroe, 3a;D;aHHOR cpyH~ 
.Kqi!eR Fb(x)npn: no~o~~ KpHT~P~ _cor~aCHJI w!i'rxpii llTOM cnrHMbHhiM cofi~THJIM, 
He. cornacyro~IIM~. c. HyneBoR. rHnoTrooR, oTBe'la.IOT. 6onhwue (im a6c~;Jro'~-HoR :BeJIII

'IIIHe) oHa'lenrui cTaTucTIIKn w~ (eM. BhlpruKeH:~fe '(1) ),' 'ITo rroo.BoiDI~T 'Bhi;D;eJIRTh me B 
Kpll'l'll'ICCKOR 06JiaCTIIj 
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>'"·'" "''' ,.,. _::~ •' '<::·:·: ---·-' ' •.. .,,···:"~"'>, ~ ,'j'; _.,_:__.._ •• l.J ,\:!. ---~.~',.:;_··~~;::.. ;-"' ... -.- :: ~. 
.. B) Bhi;D;eJieHHhle B KpHTH'IeCKYIO 06JiaCTb C06hiTHJI MO:lKHO ITO;D;BeprHY,Tb noBTOpHOMY 

: a.Ha.Jixioy corJiacHo n.n. a) H 6) c TOR nnriu; pa:iHHqeR,' ~TO 'l'e~~pb B j'ioeyc~HMy:ro o6JI~Tb 
oT6I1pa.IOTc.u: (ncnonb3yJI cooTBeTCTBy:ro~·cpyHK~Hro pacxipegeriemui F.(x)) cnrHam.

Hhle C06hiTHJI, a ITOITaBWHe B KpHTH'ICCKyro 06JiacTb ::- 'oT6pacbiBruOTC.U:i TeM ca.MJ,lM 

~OCTHraeTC.U: ;D;OITOJIHHTeJihHOe HCKJIIO'IeHIIe cpOHOBhiX 'co6hiTHR HO_llCCJIC;D;YeMhiX cneK-

·.TpOB.. '!.' 

B cooT~TCTBIIII c yKaoaHHOR npoqe;o;ypoii: o6pa6oTKH 6hiJI BhlnoJIHeH aHamm gaH" 
HhiX p.H;D;a BKCnepiiMeHTOB. · : ··· 

'B pa6oTe-(7) 6hiJI 'panBHT MeTO~-BM;D;eJieHHJI MaJIOBepOHTHhiX C06hiTHH Ha o'cHOBe 

KpHTepHJI cornacHJI w~ (KpiiTepnR CMIIpHoBa-KpaMepa-Mnoeca), KoTophlii HcnoJihO<r 

BaJIC.U: ;D;JIJI CJiy'lwi, Kor;o;a it.HaJinoupyeMue pacnpe;o;~nn.sr npe;o;cTaB~ioT co6oR o;o;HoBpe

MeHHhle HOMepeHHJI BpeMeHH npomiTa ;D;BYMJI'paoJIH'IHhiMII CIICTeMa.MH. AHaJIHO cnex

TpoB Mace BTOpii'IHhiX qacTHq · OT cpparMeHTai:('mr' BhiCOKOOHepreTH'IecKme ;o;eRTpOHOB 

na JI;o;pax MnweH:u n~BOJIHJI ycnewno -~hi;D;eJIHTh pe;o;Kne co6hiTHJI, ·c~.imaHHhle c o6pa-
ooBaHHeM BTOpii'IHhiX geRTpOHOB. :.- .,·. . . ·. . ; . . 

· B pa6oT~ (8] Ha ocHose'KpnTep~cornaciiJ! w~ npegJIO:lKeH MeTo;o; HgeHTHcpnKai:(HH 
peJIHTHBHCTCKIIX oapJI:lKeH{n,yX 'tJaCTHq no HOMepeHIIJIM IIOHil3ai:(llOHHhiX ITOTepb O;D;H<r 

BpeMeHHO B HCCKOJibKHX: ~eTeKTOpax I)KCriepiiJI:IeHTiLJ:rbHOll .,YCTaHOBKH. 8Ta MeTO;D;IIKa 

llCITOJib30BaJiaCb ;D;JIJI ll;D;CHTHcpHKai:(IIll BTOpll'IHbrX oapJI:lKeHiihiX '!aCTitq o,T cpparMCHTa

qHH a -:- '!aCTllq BhiCOKOR llHeprHH, 'ITO ITOOBOJillJIO Hage:lKHO paogeJIIITb C06hiTIIH, B TOM 

'IIICJie H pegKHe, CBJI3aHHbxe C o6paoOBaHHeM paoJIH'IHhiX O;D;H<r II ;D;ByoapJI;D;HhiX 'laCTIIq. 

.ilJIJI roToBJI~mecJI na ycKopn'l'ene COSY (Julich; Germany) onhiTOBno no~e~nro 
npo~eccoB no;o;noporoBoro po:lKgeHIIJI K:t-, nyTeM. 'IHCJiennoro llKcnepnMeHTa noKaoaHo, 
'ITO na;o;e.Knoe 'sl.r;o;eJiemre · pe;o;Knx K+ 2M:'~oH:6B ·~~ • cneKTpoB Ma:'d~ B~6!ni~iii:xx. qacTnq 

MO:lKeT 6hiTb BhlnOJIHCHO C HCllOJibOOBaHIICM CTaTIICTH'IeCKOR npoqegyphl, OCHOBaHHOR 
HaKpHTepHHCOr~aCHJIW~[15]. • ,, ,, . , . '''•7 

" ~ , , , , . , . ,. r , .. 

;_' :r ;~J 

2 McKyccTBeHH:bie _ileilpoHHi.ie ceTH 
' -: .. ' ;, ... ,, ' 

HcKyccTBeHHhle HeRpOHHhle cein npe;o;cTaBIDIIOT co6oR HOByro"' Mo;o;e~b nap;Jl~~bHhiX 
pacnpegeJieHHhiX Bhi'IHCHeHIIR, OCHOBaHHYI<> Ha llMYJIJiqHH xapaxTepHhiX npH3HaKOB :lKII

BhiX: HeRponHi.tx;ceTeR [16). Hx ociioBy cocTaBJIJieT imeMeHTapHhiii Bhi'IHcnHTeJihHhiR 

Y3eJI - HeRpOH, ~pegHaoHa'!eHHhiR ;D;JI.l! otSpa6oTKll nogaBaeMOR Ha BXO;D;hl HHcpOpMai:(Hll 

II Bhlpa6oTKII BhiXO;D;HOrO, CIIrHana; HeRpOHHaJI CeTb COCTOHT H3 6oJibWOro 'IUCJia CB.li-

3aHHhiX. Me:lK;o;y co6oR-HeRpOHOB. eBJI3ltM Me:lK;o;y' OT;D;eJihHhiMH HeRpOH~II OTBe'la.IOT 

onpe;o;eJieHHhle Beca, KOTophle Bhl'IIICJIJII<>Tc.u:•B 'npoqecce HacTpoRKH na pewaeMyro oa~· 
;o;aqy. ITo TononorHH CBJIOeR Me:lK~Y HeRpOHaMII ceTH ;D;eJIJITC.U: !Iao;o;noCJIORHhle (17, 18] 

H'irnoroCJIORHhle.'O;o;noBpeMemloe y-.iacTne B o6pa6oTKe 6oJibWoro 'IHCJia HeRpOHOB n<r 

3BOJIJICT MaKCllMaJibHO pacnapaJIJI~IITh Bhi'IHCnllTeJibHhiH npoqecc H, COOTBeTCTBeHHO, 
o6ecne'lnT:b' 'Bhico~yro c~opocTh , aHaJinoa ;o;a.HH:~x. · • . . i · ·: · · : < : · · 

. B noene;o;nee' Bpe~ H~KYCCTBeHHhte nei'q:io:Hnhie CCTII :Haxo;o;iT ump6Ko·~ npn~eHeHne 
B MeTo;o;'nKecpiroii'qecKOro axcnepi1MeHTa'[9, 10].' Olin "ncnOJI~YI<>TC.U: KaX AJI~ no~;p~ 
eiOOl: IIHTeJIJieKTYaJibHLDc TpHi-repoB BhiCOKoro ypoBHJI,' riOOBOli.IIzO~IDC npo~iili~i: *' 
~eKTHBHYJO~llCXpllMHH.i.q:HIO'cpoHOBhiX co6hi=rllR (19,·2o]B peMbHOM BpeM~HH l)icn~pu~ 
MeHTa, Tax·n B oa;o;aqax o6pa6oTKH aKcnepnM:eHTaJihHhiX ;o;aHit:bxx, ·;,.aimx Kaicpacl:roona- · 

BaHHe TpaeKTOpiiR 'laCTHq (21, 22], BOCCTaHOBJICHHe "Mace; .IIACHTIIcpxiK~H.II nepBn'qk:bzx~ 
· H/HJIII BTOpH'IHhiX BepWHH (23, 24, 25jnT.g •. 

Han6oJihwee pacnpocTpaHenn~ ~onyqnnn Mnorocnm'inhle feed forward ceTn- MH<r 
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roCJioiim.J:ii: nept:~enTpOH [9, 11 j. _ TaxaJI CCTb COCTOHT m) HeCK01IbKHX CJIOeB: BXOAHOrO, 

"H~ :a:oTophrii fi(;iia.K;:r<:.i' n:c~~/zy'ei.s:~e ~~;'~H:bt~, OAHoro Iin~ ii~cxom.xmc:· c~phlTl~x · H Bbt-
XoAHoro, c :a:oioporo'c~~.rdr'P~YnbTaT. ' · ' · , · · ' . , ".::~ 

ApxHTCl(Typa_ ceTU np~~TaineHa Ha pn:c,l. . . , , . 

' ~- ' : ··; 

PemeHrre 
:'L t t ';. ·..,,,_., .. 

Wij 

;'Wjk · 

t . t 
·Bxo.LfHMe .~aHHMe 

. · PHc.f.;~ApxH'rtnc~ypa MHorocn~ii~~r~ ne~~enTpoH~ c o~HH~ cKphl~IJM cnoeM ., .. ,, (";: -' . ". ' . ' ' - ' ' " '.. ~ '. '. ~ ~ . -" . ' " '. ' "' '. ' ., 

3AeCb 'Iepro Xk, hj n: y; o6o:ma'IeHbt, cooTBeTCTBeHHo, BXO~HI>le;· cxphtTbte H Bbl-

. XOIJ;Hbte HeHpOHbtj Wjk - Beca CBJIDeH BXOAHbiX HeHpOHOB CO CJIOeM CKpbiTbiX, a Wij -

Beca CBJIDeH CKpbiTbiX HeHpOHOB C ~biXOAHbiMH HeHpOHaMH. Ha BXOAbt,CKpbiTbiX II Bbt

XOAHbiX HeHpOHOB UOAarOTCJI ~OOTB~TCTBeH~o' ~iiman~ aj ;,;, 'tk,WjkX~· H a; ·,;; t:j W;jhj. 
BenU'IHHbt BbiXOAHbiX curHanOB c 9THX HeiipoHoB onpeAeJIHIOTCJI H:J cooTHoweiiHH . 

d • '-~'' ;.... <,.' •• -.~ • ,; ,·_ • ' ·.: ' ' • ,, • .r _,' •" ·' ·."·. ' ~ '.' • • " •• • 

'hi='= g(ai/Tf+Bji ~~ 

';/; = g(~;fT)+B;: , ; .. ' ! 

rAe g( a, T) - nepexOAHaJI if>YHKI:IWI, T ...:. ." TeMnepaTypa", :JaAaiOW:aJI Bemi'mey ee Ha~ 
KJIOHa, a 8- nopor cooTBeTCTByiOw;ero Y:Jlla. B Ka'IeCTBe g(a;T) 'Iaw;e Bcero Hcnom.

:JYIOTC.!I lf>YHKqHH CHrMOHAHOrO.Tima,.HanpHMep, BJIAa 

•. 1 ··' 'd. 
g(a,T)=: 2[1+tanh(T)].,< .. (2) 

. ' . ' . . . ' . ' ' • '·,, 2:-t\;: .. ' 
HacTpoii:xa ceTH Ha KOHKpeTHYIO :JaAa'Iy peanH:JyeTCJI nyTeM ee o6Y'ieHWI, All.!I 'Iero 

'Iaw;e Bcero ncnoJlb:JyeTCJI anr_op~T¥ back~prop.agation [26]. B _npot:~~~ce, o6j"IeHWI 

CJioii: cxphiThnc: HeiipoHoB ilmmnH.!IeT oaAa'Iy HacTpoii:xn HaH:JJ'IaeMbte pacnp~eneHWI, 
'ITo pean=yeTCJI Koppexzin:eii.seco~ w~j 'TaxnM o6pa:J~M, 'ITo6bt All.!I noAasaeMbiX Ha 

BXOA ceTH Bbt60pox nepeMeHHI>IX X(Pl (P,:::::- i, .~: · , M- 'III~ Tpe~IIpOBO~ n:Tepa.IInii) 

BhiX:OAH~e.CHrH~ ij.P) ~OBUaAaJIH C I:l~~biM OHa'IeHJieM ~P). 3;a OaAa'Ia pewaeTCJI 

nyTeM MJIHUMH:J~H lf>YHKI:IIIOHa:xa 

E =-~I:~<Yip) -·w>?, 
p I _4 

<,:, 

no~J'IHBWero Ha:JBaHn:e <PYHKI:IHH own:6oK (nJIH cpyHKI:~nH 9Heprnn: ceTn). ~ _ _ , ._ 1_,, 

IIoBeCTHo' ( CM. (9]), 'ITO Ha OCHOBe Ta.KOH ceTH MO:lKHO nocTpOHTb moroMepffi;W 

xmiccn:cfJJIKaTop, :oAHa.Ko ero Mow;HocTbcy~ecTBeHHo oasn:cn:T oT' st.l:6opa :BxoAHbiX 
AaHHbiX. IIpUMepbt':n:cnoJib:JOBaHWI MHOr~ciroii:Horo nepqenTpOHa_ 'a· oa~a'IaX aHamroa 

MHOroMepHbiX p'acnpeAeJieHJIH B aKcnepn:Me~~am.HoH lf>H:JJIKe .BbiC~K~· ~HeprJrii xopowo 
npeACTruinem B, ~OOOpaX ( CM. [9, 10]).. , . , , . . , . . . '-. . . ' '. ·'; 

. ·r:.~·:·. ,· r ": • ··_··- ·_ •••• ,. ·-~~:--.~~- .. < ••• •• '· • ~:~. _, ., 

'AHaJIHti J(aHHbiX'C no·Mo~biOKpHT.~pH~~ w! H. ~nih-
~- ,'u ~ ' _·;.:r· .i· . . 

roCJIOHHbiX nepn;enTpoHoB ' 

3 
!•"' 

CpasHeime MOW:H~~Teii YKa:JaHHbiX Knaccn:lf>n:KaTopos ~d~Amroc~ · ~~ ·A·Byx oa~~;a'I, B 

xoTop~x MH?r:o:MepHbt~ co6hiTn:.s: reHepn:pos~~Icb MeTogo~I MoHTe-l{apno. · _; '. · · 

3~1 ,hepsbiH: npuMep ;_ , ··: . ;-); " · .. '. ·::i·L ::; _-

B ~ep:~~ ·~ny'Iae ~oilen~posanucb n~Tepn: aHepr~~ Ha n:oiu;~~iO ~ac~ii~~~ plu;H~': 
copToB OAHospeMeHHo B HecKonbKJIX AeTeK~opax aKcnepn:MeHTari:bHoii ycTiiHosKn:. B :Ka; .·/ 
'IeCTBe npn:Mep~ paccMaTpn:sanacb npusep;eHHaJI B [27] oa~~;a'Ia no Pa:JAeJieHJIIO npoTOHOB 

H oap.!I:lKeHHbiX nn:OHOB C 9Heprn:eii: 100 raB B nOTOKax KOCMit'IeCKllX ny'IeH,•j 

.~ MO'A~n'np~~a1:u~'co6biTHH:•Ka:lKAOe-.ItO; KOTOpbxX npeACTaBJI.!IJIO iC06oii: .Ha6op ··eny~ 
'Iaii~i.ix' 'Benll:~n:H ':... HOHim~u~~~x. IIOTepb \ ~Hepr~n:, . HCnbiTblBaeMbiX nJIOHaMH 'HJIH :! 

np~TOHaMJI B HeCKOITbKHX AeTeKTopax ycTaHOBKJI, npoB~Aunocb. ~JieAYIOW:JIM o6pa:JoM • 

BHa'Iane pa:JbtrpbiBaJIC.!I copT pern:cTpn:pyeMOH 'IaCTHI:Ibt, np_II_BT()M 9.~HOW~~meBKJiaAOB 
miOHOB n: npoTonoB noriarailocb· panHhiM 1r+ : p ~ 1 : 4 (27]. 3aTeM renepn:posan~cb n, 
CJiy'IaHHbiX BeJIH'IHH b..B;, i = 1, 2, •.• , n (n - 'IHCJIO AeTeKTOpOB B YCTaHOBKe pasHJ~JIOCb·' 
6) B COOTBeTCTBHH C Oa.KOHOM pacnpeAeJieHJI.!I HOHliDa.IIIIOHHbiX noTepb AIT.!I 'IaCTHI:I pac, ~.: 
CMaTpJIBaeMoro copTa. 06w;ee 'IHCJIO co6biTHH 6btn~ BO.!ITO pasHbU,I 10000. Ha pn:c.2 

' v . u - u ", I i -' ! ;,_: 

CUITO.WHOH KpiiBOH npeACTaBJieH cyMMapHbiU proynbTaT TaKOrO MOAeJIIIpOBaHII.!I AJI.!I OT-

AeJibHOro AeTeKTopa, BKJiaAbt oT npoTOHOB n: nn:o~o:B Bbt~J;eneHbt ui.J.puxosKoii. ·· '! . ici 
, .II pH JICnOJIWOBaHJIH KpJITepW! w! B Ka'IeCTBe ~yneBOH rn:noTe:?bt Bbt6n:panacb ~yii~ , 

KI:IH.!I pacnp~eneHn.s: JlaHAay q)( A) (eM. [8]). 3neMeHT<iMH aMnupn:'IecKoii Bhi6opKii CJIYJ · 
, - , , 'I .. 

:lKn:mi: senn:'IJIHbt A: . : . ' ' \ ..: ; ,. ,. 
. D.E- - D..E' ' . 

' • ' 
1 

mp • 1·2 ·• · · · '(3) "'i =. c. ' I = ' , ... ,n, l -~ .. 
J.,i . . 1.:~ 

t . l " 
rAe D..E;- senii'In:Ha noTepn: aHeprn:u B, i~M c'IeT'InKe,_D..E;,P-: npusep;eHHoe OHa'IeHn:e· 

Han:6onee B~po.s:THoii·no-iepn: aHeprn:n: (eM. pa:3~.2·~ [8]), (; ~:~FWHM'AJI.s:.p_a~npej:~e
neHWI HOHI!OaqHOHHbiX noTepb npOTOHa B OTAeJibHOM ACTeKTope: : ·:~·- '--"~' ··-. : .. ':, 

· . Ta1c Ka.K ll:JsecTHO ( C!;l· [8]), 'ITO ucnonb:JoBaHue OAHOCTopoHiin:x Kpn:Tepnes • A'Ji.s: 

paccMaTpHB~MOH OaAa'IH 6onee npeAnO'ITHTeJibHO, a TaK:lKe TO, :ITO C poCTOM k p_acTi!T1 ~; c; 
Mon:iHocTb co~TBeT~Tayrotiiero Iq)nTepu.s: [6], To AJI.S:•~a~Ao~~-c~6biTnn Bbt'IIICJI.!I~iicb::c, 
BeJIJI~HHbt w! n~ cpopMyJi;'(t)·npn:. n = 6 H MaKCHMaJibHOH·CTen~HU k = 5, All.!I KOTOpOH <, 
IIMeiOT.CJI Ta6JIJIIJ;bt npot:~eHTHbiX TO'IeK [6]. , . .' '.' 

Ha 'pn:c'.3 npn:Bep;eHO pacnpeAeJieHJie CJIY'IaliHbiX BeJill'IUH w:;· nony'IeHHOe B pe-

oynhTaTe o6pa6oTKH creHepn:pOBaHHbiX co6hiTIIii. "'9:n:cTaJI" rn:cTorpaMMa o6pa:JOBaHa 

npOTOHHbiMli C06biTWIMIIj pacnpeAeJieHJie, OTHOCJilll;eec.s: K niiOHaM7 BbiAeJieHO.WTpnxo-· 

BKOH H pacnonaraeTC.!I B OCHOBHOM B 06JiaCTH 60JibWHX wg .. 0AHOBpeMeHHO nOAC'IHTbt

BaJII;<:_b ~pO~TH~CTH perJICTpa.IIHII npOTOHHbiX H UHOHHhiX-C06biTliH B OallliCIIMOCTit OT 
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Pnc.2. CyMMapaoe pacnpe)le~enne noTepb 9HeprHH )IJIJI 100 raB-HLlX npoTOHOB~H DHOHOB·s'·: 
oT~eJibHOM )leTe~Top~ (s ~38); ,_BKliBJILl oT npoToHoB u nnonos BLl)leneHLl WTpuxosKoii. 

.. }-· . .,._ ··-;.;L.J 

BeJIH'UIHLI y9 . rpaHn'!Horo OHa'leHHJI'CTaTncTinm w:. ·Ha pnc.4 npCAcTrume:Hhi ·KpHBbie 
Oa.BIICHMOCTH BeJIH'l~HLI.HaxonneHHm'i: BepoJITHOcTn F(y) ,;, Pr{y' < Yi} AIDI mioHHhrX 
H Oa.BHCHMOCTIJ 1.-,..F(y)'IIJIJI npOTOHHbiX C06biTHH; . ::,·." ... 

Puc.a.· · Pa.cnpe)l~eHHe cny~iiiHLlX · senHl 
'IHH. w:,: noJiy'leHnoe B pooyJibTaTe o6pa: 
6oTJCH creaepnposaHHLlX! co.6LlTHii; "'IH
CTu" rHCTOrpaMMa OTBe'laeT npOTOHaM, 
pacnpe)\enenue OT nHoHOB_BLl)leneno WTpH
XOBJ(oii 

!},6 ·-

0.5 ; .. >~-~·~ 
'11' ·,:·.'' 

., 

1,},4 ,.:/' 
,: 

....... ! 

C. 3 H- p ....... 

. I:-'' // 
U.2 - \,_../ 

· ... ···H:•' 

··' 

'~'. 

'"-- . 
'.1: ~-~--

• • I LJ._, ·' I I I I j7.··j I I I 0,4 

G. I 

o 0 _ 0.2 

· Puc.4. KpnsLle oasilcnMi>c.r~ ~-~~~lf~r:r 
HaKonneaaoii sepaaTHocT8 F(y) = Pr{y < 
!/g} )IJIJI DHl>HHLlX H oaBHCHMOCTH 1'- F(y) 
)IJIJI npOTOHHLlX C06LlTHH! ICpHTCpHH·W~ 

llcnoru.oyeMa.a HaMH HeHpOHH8.1l CCTl> COJICplKaJIO. 6 (no 'IHcny JICTCKTOpOB) BXOJimoDc 
Heiipouoli, cxpLITLIH cnoii.HO 16 ueiipoHoB H OJIWI'BLIXoAHoii ueiipou. Bce·ueiipoHLI 

6 

\"' 

:ij 
I 
"· 

i•' 
~ ! 

. ; ~· ·',.1 f" . ~ . •' ~ • . .:: • . ; . . ) :: :. r.. ·. .- •. ;..;:: . ..,., '" ' 
HMenH OAHY H Ty :lKe,nepeJiaTO'IHYIO !l>YHKI:Imo BnJia (2). llonaraJioc&,.'Ii-o )IJIJI npoToH:
HbiX co6hiTHii: 'cHrHan ii:a BbiXOJie c~THJIOn:lKea 6biTh pa.Beli·~1, a.JI~ imo~.- +1·. 
ri:onbiTxa ncnon~onaT&.:B xa'lecTne BXOAHbiX JIBHHbiX n~6op~y.BeJIH'.rHHnoTep& ~H~p
rmi ll.E;, i = 1, ... ; n He )laJia nmxo:lKHTen&Horo peoyn&TaTa. llooT~My, Ta.xlK~ xa.x 11 AJIJI 
xpHTeprur w~, :S Ka'lecT:Be BXo)limii: HH<flopM8.IIlfll Ha ceTI> no)liwanacb ynopJIJio-.ieHHa.a 
Bbi6opxa BeJIH'UIH >.;,''i, = 1, ••• , n, BWillCJieHHLIX cornacHO COOTHOWemoo (3). -

·; Bee creHepupoBaHHLie co6biTHJI ~ 'oxono 2000 IIHOHffi.oc: H 8000 npo~OHHLIX co6biTHii' 

c coo'i~TcTBYJO~HMH np110~axa.M~ :_·6~n~'n~peMe~~ ;i, ·p~6HTLI u~ JIB~ o~~~~~onbie 
.• } .(~' :. • .: :;;;. •• ' ' ' ~ •' ! • ·' 'V, a. ' ·,' ' ' "'' •" ' '·• ' " •"''- ' + f • ' '• ' ' 

no KOJIH'ICCTBY C06biTHH rpynnbi. flepBaJI.rpynna HCOOJibOOBaJiaCb )IJIJI 06j".ICHIIJI CCTH, 
a 'iTopili-:: ir.rnr orieilxil. ee cnoco6~o'cTH. xn'accn!l>lliutpon~;i:.~o6~THJI •. HJie~TH<IJnx~ 
co6LITH:ii ocyil:le~;.nruiizab. no ~enH'ln~e BbiXOJIHo~o' ~~raana:' e'~H -~H~ He npenLiwana 
aeio.Xopoe 'oa)laaHOO"'noporoooe 13Ha'l~~:H~ •. ·.ro pac~~aTpHB~~oe·~o6~THe C'IHT8JIOCb 

,:_, •\.' .,~ ~ ~·,~•;:i,_ ..• <',,···~ .. _,.~··· q:.~, .. ~." ~~ ·.·-• ·-r•··,.., •·' · ,._.. ·· 

DpOTOHHbiM, B DpOTHBHOM Cllf'lae-: nliOHHLIM •.. : .... ' .. •· ···:tc·h~:,,;; <c, ,~;:;•·'· ·,· '< 'B cp~;iHeM 8imC::~HJiooc&' AO 20 TpeHHpo~o-q;H:~X:'9~ox, xo~~ ~p~~epHo.nocne 10.enoxH 
C~T~ nplixoir.~a'8 CTa6HnhHOe COCTO~HHe. B xa'X.:)Ioii n~cnCJIYIO~eii: anoxe Ha BxOJI ceTH 
DO)I8.B8JIHCb OJIHH H TC :lKC JIB.HHbie, a no ee Oa.BepweHHH npOBO)IHJiaCb xoppeKt~HJI BeCOB 

. Me:lKHeii:poHH:LiXc:Bm:ieii:: ITo oxoH'laHnH o6y;J.e'HHJI c~Tn !l>H~~Hpon~~c~ ne~a H·nopor~-
CMC~CHHJI. HCHpOHO,B. 

';!800 
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201)0 

I cOO · 

1200. 
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i ! . : 
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--------~------~~ J ·'1 
~- ·: J 

'I 
lt"\8' 
·:·"!'• 

::~o.i:J: '': ; ~ . \. 
11' ., 

;:_f,_,_c., 

Puc.5. CneJCTPLl BeJIH~HH ~LlXOJI~LlX cu- • ~ .;·" Pn~.6.' :: Kpns~e .~~BHCHMO~~H BeJIH'IHHLl ' 
rHaJIOB. ce'i-u,. nony~eam.ie B. peoy~~Ta.Te . "· . ~~~on'neHHoii sep~~THOCTH-F{y) = Pr{y < . 
o6p86oTKH creaepHpOB&HHI.IX :'"~o.6LlTHH:: ', . ' !l.cr} AJIJI. flHOHHbiX H o_aBHCHMOCTH 1 - F(y) 
"'IHcTa.a" rHCTorpaMM& ~ npo;OHHWe Cc:;_: . . . .. )IJIJI npoT~HHLlX co6LlTHH! ueiipoHHBJI CeTb 
6LlTHJI, wTpnxoaan~u: · rHcTorp~M~a: '- nn~ ' · · .. · · , . ' . . , , • :. . ;',. · 
oaaLleco6LlTHJI··· '·: ... · · ....... · · , ·-,· •• • . .-., .. ,.. .. ··•· 

• < .: .! ..-.. } ;~ ·~ ;:I 
. . . . . 

• : :·~ ~.:-':q,-- · ··.n . ~·>"'::r:. ···;:-·•,· ~ ~ ~.::-r:·~~~-:..::.z·•·:;:"·n X~ ;t<_·. ··:,·:t 
llpH TeCTHpOBaHIJH ceTn: Ha ee. BxOJI IIO)Ia.BaJiaCb CMeCb co6LITHH . OT o6emc 'la-

CT~. Ha pHc. 5 DpHBCAeHLI ·cn~xTpLI BeJIH'IHH BLIXOII;HLIX CHI'H8JIOB ceTH, DOny'leH
Hl.ie B peoyni>TaTe o6pa60TKH creaepHpoBII.IiliLIX co6LITHH: "'DICTa&;" rHCTorpa.MMa. -
DpOTOHHbie co61ilT~, WTpHXOBB.HHSS: rHCTOrpa.MMa. -. JIHOHHbie co6LITHJI. flpH, a:roM 
DOAC'qHTLIBMaa,; BepOliTHOCTb 'paenooHa88.mu:' co6i.ITJrii: paoHoro copTa HO CMei:H, xO
TOpU~ AJIJI'eny'la.a; xor)la 'B x!l.'leCTBe rpli.mrmoii· io;nt:H 6i.tn' Bl.a6paa 0, COCTa.BHna 
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93,5%.KpoMe TOro, TRK)Ke_KaK )I;JIH KpHTeplUl W~, nop;C'IHThiB!lJillC~ BepOHTHOCTll pac
nOOHaBaHM npoTOHHhiX ':H n'noaHi.tx co6htTHH B 3aBliCllMOCTll OT BeJIU'IllHhi nopora yg, 
Ha puc:6 'npep;CTaBJieHhi xpnahle 1 oai{HCHMOCTll a&n'lllHhiHS:Xoti,reiilloii: aepoHTHOCTll 
·F(y) :i::"Pr{y < ygJ'Arui'miciiiHhiX H oaimcuMOCTlll- F(y)p;M npoTOHHbix'co6hiTHiL 

- ',! • ., . ' - ' .... ''?! f -~ -.. • •. ~:·; ' ~ ' ...... ._ ' . 

- '· 'a!''"' , ' 

·3.2 BTopoiLnpii'Mep 
' , .•• ,,.. .; , • . ..... -v 

,, . ..,_ 

Bo BTOpOM np~epe p~illanaci.' ::iap;a'la pacnooiiasiurnH c~6hiTHH:· np~cTasruno~ux co-
.., • . ., ••.. ,. •, ___ ·t·. '-. --~--- ~-- .. .. !"~ ., "' - .- .·:- ··:~- ':"i"1 

6on Bhi60pKH X;0' I = l;~ ~.; n ofu.eMOM n = 6 ll3 IJ;BJX OIJ;HOMepHhiX raycCllaHOB C 
op;nHa.KOBhiMll cpep;HnMn OHa.qeHHHMH ( al = a~ ~· 0) H paimi>IMH: cpeA~eKBap;paTn~htM~ 
OT:S:JIOHCHHHMH (o'i '=,t;'u2·=o, 3);' Ka.K H'B nepsoM'npHMepe;..JncnopaohirphiBaeMhiX .. '. . . , __ . " - ., ""'"' ., ... .,· .. · •' .. · --~;. ·-·· .. - . .· .. , . ; .... 
co6hiTllllll3 nepsoro pacnpep;eneHUH COOTHOCHJIRCb C 'lllCJIOM C06hiTllll ll3 BTOporo pac-
npeAeJieHliH xa.x'4~:··1. 06~ee-~ncno creH:epnpoaaHHLtX co6i.tT:Hii p~wmocb 10000. Ha 
pnc. 7 "'lllcToii:" ruc~orpaMM~ii: npep;cTa.Bi:rell cyMl.fapHhiii proyni>TaT · Ta.Koro' ~cip;eh~P'o! 
BaHliHj' BKnap;hi_~~ \': n II,:. ni.yccliaHoB BhiAtmeHhi COOTBCTCTBYIO~eii:' tirrpii~B!COH. 

·;:·· 

. woo 

.500 

6[}0 

:4.00 

:2.[}0 . 

0 
-4 -3 -.! ' -1 

. ··o 

: ~ . ' 

II: I= 1 ;·'4 
,' 

[} 2 3 -.:A. 

' . ' ' 

P~c.7. CyMMapHoe pacnpeAeneHHe 11n:S cMecn aLI6op~K Ho 1\BYX OI\HOMepHLIX rayccnaHOB c OI\H-
na:Ko~~~" cpei\HHM~):!. P,ao;u.r.MH_ 1\I_IC~epcHBMH; ~Kn~ALI oT I H JI rayccnanoo BLIAenenLI 
COOTBCTCTBJIOII\eH lliTpHXOBKOH 1

- . 

,D;lll! aToii: oap;a'IH 6onee npeAUO'ITnTen~>Ho Hcnonh:10BaHn~ p;sycTopoHHnx :KpnTepnes 
w! c 'lihHhiMH CTeneHHMH k: k = 2,4," •. ,; KpoMe TOro~'Taxiaii c'p()c'roM k pacTeT MO~-' 
HOCTb cooTseTcTBYIO~ero xpnTep'liH'(6), To 6hi~~'!Iol!Ta cTaTncTnKa c MaicnM~LHoii:: 
CTeneHbiO. k '= 4, IJ;ll.ll KOTopl.Iii HMero'ri:.ll Ta6nn~ npo~eHTHhiX To.te:s:'' [ 6j ~ B :s:a'leCTBe 

... Hynesoii mnoTem.I s :q>opMyne (1) Hcnonh:1osanocl. cTiUip;'apTH~e ray~cosc~oe · pacnpe~ 
p;eneHne N(O, t)'(cM. (7)). 8neMeHThi aMnnpH'Iec:s:oii: Bhi6op:s:n nony'lanlici. ~ Ha6opa 
CJIY'IaHHhiX nepeMeHHhiX {X;} nyTeM oaMeHhi nepeMeHIILix: 

,· •,•' --. E ·, :''<-;,,· ... ·,~·.;·:. ;· -.:,! ,':''f >. '1 :.:-~.--.~; """:C.'·~i:< 

,, ~ ~;~.x~~a~';·· _,, 
(4): ' = 1,· .. ,ri'. -- '\ -. ,., _,·-:;· , .. 

, 'l'axoe npeo6~~0BaHH~·;;p~~~AH; K·T~My: 'ITO B~6o~:s:~{X;}'~ ~~p~~~~ pa~~p~~e:: 
HUH OUHChiBaiOT~ OIJ;H~H ~·TOH :lK~ ci>JHK~Heif pacnpep;~e~liH, KOTOpa!I COOTBeT~TByeT. ' . '' ........ ' "·- . ' . 8 . . . 

[(, 
I, . 

'l,' 

"{it·. \1, ' 

nnoTHOCTn N(O, 1), OHR'ICHHH )KC «lJyH:s:~mx pacnpcAeneHHH p;lll! KOHKypnpyiO~ero 'pac
npep;~~~ HM~IOT ~eHgeH~UIO rpynnnpoBaTLCH B o6nacTH. L . \ ., . . .· 
-•: Ha 'pnc.8 npusep;eHhi pacnpep;eneHUH cny'laii:HhiX- senn'lnH w:, • nony'leHHhie B pe

oyn~>TaTe o6pa6oTKll· creHepnpoBRHHhiX co6hiTnii; "'IHCTa!l" rncTorpaMMII. OTBe'laeT -
co6hiTliHM OT I pacnpep;eneHnH, wTpUXoBaHHa!l rHcTorpiwMa - co6hiTUHM oT II 
pacnpep;eneHHH. Ha pnc.9 npep;cT~imeHhi xpnBhie o~ncnMocTH senn'ln:HLi Ha:s:onneHlloii: 
aepo,.llTHOCTH F(y) = Pr{y < Yg} p;li.l! co6hiTHH II;) I-ro H ORBHCHMOCTH 1 - F(y) p;lll!. 
co6hiTHH na 11-ro· pacnpep;eneHuii:. . . . - . ' ' 

' ' :' ~- .. ) 

~.=·\.''.·· r ._: .. 

1: 
; ~ 

t . ··\~ .II 
' ·f.'P\{{ ' . , .. \ " . . . . ··0. iK::!..t...~~e.-\..~~,..rl.~ .......... 

a .. · · c·.:~ ·· · .o.4 

Pnc.S. Pacnpel\enCHHJI CJiy'laHHLIX ,oe
nH'IHH' w:,-~noriy<leitHLie o ,- peoynbTaTe 
o6pa6oTKH · creHepnposaHHLIX • co6LIT.Iiii; 
"'IHCTa.H"; rHCTorpaMMa ·~ 77 .. C06LITHll OT 
I: :c. pac~pCAeneHnBi mTpnxo~a,;H~ rHcT~

. rpaMMa-. co6LITHJI OT II·:·· ·pacnpeAeneHHJI 
,,I;'~, 

ll, ... /::·····'"·'"········· .. ·········· 
t 

.t 
', I .. 
\ ./ \. .; ' 

. \ .... 

\ .:' 
'• ! '\··· 

L\~~ 
0 ... " 0.2 .: .. :. 0.4 : .. 

·PHc.9: · KpHBLie oaoHcHMocTH ~enn'I~HLI 
Halibii~~-iii~oii oep~BTHO~TH F(y)' ~~p;(y < 
y;}'iliili i:o6LITHH'HO I' H oaB~CH~OCTH 
·1.:... F(y) Aiu(i:o6i.riliii no n• ''· paci:rpeAe:· 

"'nenHH: KpHTepHH w:>" >•j ·''• 

.:, 

1 Ilo •aHanOrHH c nepson oap;a'leH :6hina ~hinonHeHa xn~ccnqni:s:~HJ! co6hiTHH, npu~'' 
Hap;Jie)Ka~HX paoJIH'IHhiM rayccna.Ji<i.M, 'c UOMO~LIO HeHpOHHOH CeTH. IlpH:aTOM JiB; 

1ee 
sxop; nop;asannc:b Bhi6oP.xli cny'laii:il~ BenH'IHH {X;}; npep;sapnTen~>Ho ynop.KAo..{eHH;;tx "' 
B'nop.llp;:s:e BOOpacTaHUH; Ha pnc.lO npHBep;CHhi cneiiphi senn.;mH BhiXO)I;HbrX cnr'Hano:B':: 

. ceTn, nony'leHHhie B proyni.TaTe o6pa6oTKH cr~HepupoBaHHhiX co6hiTUH: "~uciaa~ ru:'·· 
- cTorpaMMa -co6hiTliH oT I rayccHaHa; wTpnxosaHHB.Il rncTorpa.MMa:.:: c?6hlfilli:'o:r·h: 
-II·· rayccHRHa. Ha puc.ll:npep;cTasneHhi cooTseTcTiiyiOUine icpHBhie oaancn~oc;J.I s;,;: ~~. 
nH'IHHhi HaxonneHHoii s~poHTHcicTn F(y) = Pr{!/'<' y9 } Ari.ll co6hiTnii: I·' .ccip'i-a H · 
mi.BHCHMOCTH 1 - F(y) ll;llll C06hiTliH II ',. COpT a:'.~ ' . '. . .. ·.·· . < "' f. 

~: 

.4 
' ' 

A.Ha.JIH::J pe::JyJibTaTOB 
r'--: 

.4.1 Auanua. p~aynbTaToa.mipuoro np:HMepa 

Ha rpalj>iixoB; npnB~eHHhiX Ha puc.4 J{' 6: B~p;Ho; ~TO Hellp~~~~ .ceTb ny~uie :s:~a.c~~4>~-. 
liiipyeT np~TOHHLie H UliOHHhie C::o6hi~Wi. ,D;eT~bH~H aHan~~ 3TWc. ~p·liq>~oB. ~oi:B:lait,. 

9 . 



own6xn nepBoro 11 BToporo po;a;a B MecTe nepece'!ennJI xpnBhlX cocTaBJIJIIOT. ;a;ni xp'n
Tepli.II w! 11,4% n 11,5%, 'a ;a;mi ildiponnoii ceTII 6,8% n 6,9%. '"· :. :. · ; :: 

~ f :, 

,, 

3200 --------.. ----:··-·' '~,- .. -· ·---;._.,,_, ',.' ,,, 
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0 
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LL• I I I I I I I 1._1-t-1 
-0.5 0 (),!.) .. 

Puc.lO. CneiCTpLI senn'lnu BLIXOAUhiX 
CHrHaJIOB CCTH, nony'leUULie B peoynb

T&Te. o6pa60TJCH creHepupoB&HHLIX co6hl· 
THH: "'IHCT&JI" fHCTOrp&MM& - C06LITHJI 
oTil. , rayccuaua, wTpnxosauuu' rncTo

rpaMMa -·co6LITHJI OT II rayccuaua 

0.0 

,I}.G 
• .J 

0.4 

<' 

I 

•••. 'I. if.·; .•.. 
•. ~··1: ' ' ~ :) 

... ! • • f ~ 

I;·:~r 
~q 

:;_·:' 

' . .i" . : 
'I , : i 

-\ '/ ·~ ..., -. . .·. 
1..1 • ..: ~.. ,,... ·p: 

0 a~:::~~;.:::;:::rS~~:::=1- . 
-1 (I ••.• 

Puc.ll. KpnBLie oasncHMOCTH senH'IHIIhl 

miKonneuuoii sepo.IITHOCTH F(y) = Pr{!/<: 
y9 } An.ll co6LITnii' no I · u oasucnMocTH 

1 - F(y) An.ll co6LITHii HI:Jll · P,acnpeAe-
neiiuii: ueiipouuaJI'ceTL: · :, ·--,. ' 

r., li 

· ····~-.···· ,_, ..• ·•J.·'' '·' ::; ".,.._., ... ,:. :: J; 1 ~;1' '< • '~···!!''- ·~-;<-~, ."", '., · , , ;; ·c 

0Anax6,'xa.K oTMe'laJiocl. s:nyniTe s) B npnB~ennoii B.hlille npo~e;a;ypeo6pa6oTxn, 
no~e Toro· xax shl6p;ma, xpn';~~·~lt~. rpann~a., ~~~nei 'npo~ecTn nosTopnyiO. o6pa-
6oTxy co6hlTIIH BhlAeJieH~~x B xpHTn'.lecxoii: o6nacTn, 'ucnonhOyJI B< xa'leCTBe nyneBoii:' 
rmioT~hl ·pacnpe;a;enenn~ ~o~~a.Iilionnhlx noTepb AJIJI nnoHoB. 0'1esn;r.no,- 'ITo xpnTn- i 
'lecxyiO rpanney ~ene~oo6pa:m~ Bhl6paTb Ta.KHM o6paooM! '1To6hl noTepJI.nnoHHhlx·: 
C06lolTIIH 6h!na M11HRManLHOH, a BXna;r, npOTOHHhlX co6hlTHH B KpliTH'IeCKYIO o6naCTb 
He6loln cnUWKOM OaMeTHhlM.. . ........ · ,. , ,c,. >.';.:··.1· .. .. · ',,;;: .. :· 

· KpuTwiecx8Jl ~paH~~a 6~na BOJITa p~noii: ·o:o45.;. 06~~e .'l~cno co6hlTnii:, nona-.: 
sui me B xp11TU'IecxyiO o6nac~i., c~cTaBRn~ 3099; 110-~~ .. 1951 nnoHHhlX 11.1148 npoToH
aLix· co6htTHH: AHaJIRO paciipeAe;{eJ.mii: iiOTepb :mepmn AJIJI DHOHOB II npoTOHOB, AJIJI : 
KOTOphl~ Cl7Y'1aHH8Jl BenU~~H.a 14Jg ~ '0,'04~; nqxaoaJI, .~;0 ,..J:acT~DpOTOHHhlX C06hl.THH 
!.fO:lKHO Bhl;r,ennTb no.cMecn, ecnn s:laTb B xa'leCTBe nopora Benn'lnny noTepn eneprn11 
fl.J{~ 33, 5MeB.IJp~ a~OM. ,;~!!p~eT~,;· 63 DH~HHhlX co6hlTH.II

0 
o;r,naxo 1m paccMaTpn-:: 

BaeMoii Bhl6opxn "shl6pachlBaeTc.si" 619 npoTOHHhlx co6hlTnii:. · B proyttbTaTe own6X11<'~ 
nepsoro ~ BTOJ>Oro po;r.a coc~rumn~ 6;6% 11 6,4%; .~To 6mmxo x ToMy, 'ITO nonY'IeHo c 
noMo~biO neii:ponnoii ceTn, 11 npaxTn'lecx~ coBna;r,aeT c proynbTaToM, nony'leHHhlM B 
pa6oTe (8] c noMo~biO Me.ro;r.a oTnoweanJI <J>ynx~nii npas;r.ono;r.o6li.II- nan6onee,Mo~-c 
noro MeTo;r,a B cnY'Iae npocThlX rnnoTro. · • · \ • · · · · .. '.:· · : ' . '' · ' 

Ha pnc.12·npe;a;~Tasneno cyMMapnoe pacnpe;a;enenne i:IoTepb eneprnn npoToHoB n. 
DIIOHOB B OTAenbHOM ;r,eTexTope ~JIJI co6hJTHH c w~. ~ 0; 045 H tl.E > 33; 5MaB; Bxna;r.'hl ,. 
OT DpOTOHOB 11 DIIOHOB Blol;r,eJieHhl WTpHXOBXOH, ProynhorRT DOBTOpHOH o6pa60TXH BTIIX<J 
co6lolinii:, n!m x~Topoii: · li. iil._'lecTBt: Hy~e'IJC?ii: r11#oirobi ~11~0 p~Iip~en~~~-e ~~~~a~,:i 

• ' - .<' '. - ' .- - ~ .... 

10 

•:.• 

UIIOH~bxX n~nepb ;a;riJI 'imoHoB,' noianaH H;;.· pli~.i3})io ·H~;o)3ii~no;:'I;O Aiui~neii:n,;ee' 
yny~wenne pao;r.eneHH.II npOTOHOB II DHOHOB npM:i-n.qecxn HeBOOMO:lKHO.. . . • 

:~, ' ·. ·,,_. !~_.:·.:,;:·~:-:..~'!~~ _;· ~ f __ ";; ~l -~·~:,·:-··.' ~~ ·;_:, 

2.BO 

2.40 

200 
l 

160' 

12.0 

BO 

40 

0 

r- -·--·,_.,---~ 
',A 

;r+p 

Puc.12. · CyM~apuoe pacnpeAenimae .no- .· 
;n~< ·. ,-. · , "-,·~-· .... ·. ~ ·' ;; ;.(·~ 

Tepb 9HeprHH llpOTOHOB H llHOIIOB B OT· 
AMb~oM. i\eTeJCTope 'AU co6hiTni' .c w~ · ~ 
0, o45. H 11E > 33, 5M9Bj BICnaALI OT npo-: ' 
Toil'o~ .u,~uouoa aLii\eneiiLI wTpnxoaiCoii. · 

.. -·~~,; ;,,:.:..;~:·:·. ~'it.. ' '•'• .,, .,, ' 

.,,· 

200' 

160 11' 

1.20. 
-. ~- _. ,· 

•8D 

-m 

0 

. ·: ,: .. '\:::·_ · .. ···. :·· 

·~t···lb~:r~ ·' Q' • ., ~ ~~;~_~. 

J .. ' ·jl,~ ' . ... ,! :_}.' 
""~JI . ," ' '1 

.·~0.04 0 ;,., ' 0~04 

Puc;13. I'ncTorpa..fi.fu 'eny~aiiiuLix .se
nuqa!J w:,' 'nony'le8i1Li:~ ·s' . peoynbTaTe' 

'l ,,, ''. .. ': i ' . ; ,·, r. -~ . •,_',-• .;_ .~ .; ! f 
llOBTOpiiOHI o6pa60TKH pac~M&TpHB&eMOH 
CM~CH co6i.tTniii ~H~HLr - 'IH.CT&JI rHcTo-··.'·•· ,., ' ' -.·, ' _, ' 

rpaMM&i npoT,OHLI - ?~!li:r"PHXOBaHH&JI ru- , 
' CTOrp&MM& . . ' ' . . 

4.2 · AHaJIHO peoyJILTaToB BToporo npHMepa 

Ho rpa<I>mms, npn~~~~hl~.napnc.9 11 11, B11~~o·, -~;o HeiipoHH8Jl ~eTb cy~ecTseHHo 
ny'lwe n;r.enTu~py(:.X, co6lolTH11,-oTse'laxo~ie I. 11im·II •. ; rayccna.Hy.·Aa~m3 n~ 
xaoaJI, ·.qTO own6xH nepBOro H BToporo pci;r.a 'B MeCTe nepece'leHli.II Kp~B:wC COCTaBrunoT •. 
;r,JIJI·xpHTep'iUi~w: 26,7%.11 25,3%; a ;r.na aeii:poHHoii•ceTn 4,o% u .. 4,I%:•1 .-,:";.; .•. ;/,·: 

BhlDonHnM noBTopnyiO .o6pa6oTxy. co6hlTHH BhlAeneHHhlX B xpnTH'Iecxoii: o6nacTn;:, 
Hcnom.oyJl B xa'lecTBe nynesoii: rnn~Trohl pacnpe;a;enenn~, oTBe'{aiO~ee'BTC:,pciMy rayc
cnany. :Ecm! Blol6paTb rpanney pasnoii: 0,035, TO o6~~e 'IHcJro co6lolTnii:; noxiasw~ B 
XpHTII_q~cxYio o6na'c:Tb, COCTaBIIT 3009; .:iro HIIX 997 C06hlTHH ~T, 11-ro H 2012 OT I • ra
yccUaHOB cooTBeTcTselmo1• Ha pnc.14 np~enht pacnpe;a;eneHli.II cJzY'I8.ii:nhlX ~.Wn w: ;r.rui co6lolT~ oT·II' ·' rayccnana nonHOCTbiO {"<illcT8Jl"'rncTOrpaMMa) H AJIJI 'iaCTH 
co6lolTHH OT I' "rayci:Ha.Ba {na pncynxe olia oawTpiDroBBHa); noria.Bwnx B yxaoiulnyiO 
o6Jlai:Tb. · KpoMe · ioro; aa puc: 15 'npe;a;cTaBn'em.l cooTseTcTlipn~ne 'xpimlole oasliCUMo
cTH BelUt'lioa.t naxonneHHOH BepOJlTHOCTH F(y) = Pr{y < y;J Ji,iui. co6lolTD IF 'copTa 
11 oasHCH,MOCTn l -.., F(y) AJIJI ~o6h!Twf: ;I . copTa. . . , " , , 

1 Ecml Teuepb Blol6paTb B xa'lecrse xp11Tir'lecxoii: rpann~hl ona'lenRe pasnoe 0,2 n. 
no;r,~TaT& ~Coo Jien;r,eHTH~posa.inn.nc ( c' no~O~hiO :1tp11Tep~ w:) co6hlTnH, TO 
oxaJKeTCJl, 'ITo Aoila Ta.JCBX co6LiTnii oi I · rayc~E:IUIH:-~ocTa.Bll.IIeT 8,4%: a 'oTII ....... · 

~~~~~~~ ~H~ co6YT~ ~ KOBTpOllloBOH ;~y~;J[~ B IITOM CllY~~ ~~~~~WOO ~~BbW~ ~~enH B n~p~M 
opHMepe. 1 . 

11' 



_ 13,0%. Ta.KnM o6p&w:M, xoT.Il npo~eAypa·noBTOpHoro npuMeHeHU.Il xpnTepu.11:w: na-: 
t -~ ,,, .·t····-~~-l-(,,·1~...;-.· •••. -.:~ ''· ·.~··· ~~..-.-.;~,;· 

Me THO yny"'wnna proynbTaTLI1 nony"'eHHLie Ha. nepBoM 3Tane, OAHaKo ,B 3TOM CJJY:'Jae . 
He JAMOCL npn6JiniJirrbC.Il i(' proyn~>TaTy,' 1AOCTIIrHyT'oMy ~ ~~MOIJtbiO HenpoHHOII ceTH. 

70 

ea -~~r~=;" •z!. 0.9 

0.0 

1}./ 
50. 

~ ll . 

n// .. 
.-~·o.6 

)' 

·; 
40 i 

30 
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I !l 
., ' . M i ~': ...• ' ' . 

> ~::·i )i\'.. IP. . ';, ,.4t~~~~~!t~~~;, 
{},1 .. ! '' 0.2· 

·JO 

0 () 

'•-•:-:~J~·.,··'l.,~ _,_·.,·; u~ ;;;.~f~ 
Pnc;14. PacnpeAeJieHH.Il cny'faHHhiX BeJIH· 
'fHH w: Ali1l. 'co6hiTnii' 'oT .II ' rayccliail·i·•c . ' . .. ". ~, .•. : ' ;--_,.. '. ,, ~ (\ (. . . . .. , ', .. ~ 
nonnocTLJO ("'fHCT8JI" rncTorpaMMa) H AJI.Il 
qacTH co6hiTHH 'oT I.·· .. ·. 'ray~cn~i!~' (na p'n· 

• • .• '.?. . . '·;. • ~·. t ' .. 
cynKe . OHa oawTpllXOBami), noriaswnx" 8" 
yKaoaHHYIO o6JiaCTL , . . . . 

3aKJ:UO"'eHHe. 
'· :,c 

r,. t:' ,.,.J 

Oo'l 

0.3 : ~ 

0.2 ·-, 
~' 

0.1 

0 
0 

..:i.: ... f ... ..l. , r · · .. · ,:y: : . ...:r · , · <~ ~~ 
0.1 . O.l 

Pnc.l5; · KpnBhle oaBiicli'~ocTn Ben~~~ii·~·{ 
naK~nnennoii'Bepo.aTnoi::fi! F(y) = Pr{y' < 
yg} A~.ll co6hiTHH HO II :· '. ~ oaB;;CHMOCTii 
1- F(y) AJI.Il co6hl~~ii no'l ·'· pacrip~Aemi-

u · ' -~ • I • , '"'".\. t ,;;: (~;: )' : . :. , • 4 
nnn: noBTopnoe npnMenenne KpnTepn.a w6 

-, :;, ~ '-~ .j 

· IIpoBeAeH cpaBHnTenbHLin aHannn MoiJtH:oc-ien MHoroMepHhix xriacca<!JuxaTopoB Ha oc
HOBe HHTerpanbHLIX HenapaMeTpU"lecxax xpuTep_neB cornacWJ: w! a ~HoroCJJonHLIX nep~ 
~enTpOHOB An.ll CJJyqaeB, xorAa aHannnnpyeMLie :pacnpeAeneHn.ll npeACTaBn.lliOT co6on., 
OAHOBpeMeHHLie R:JMepeHWJ: OAHUX ll.TeX :lKe ,<!JiiOR"'eCKRX BenwinH HeCKOnbKRMII AeTeK-
. TOpaMU, 3KCnepUMeHTanbHOII' ycTaiiOBKU2• • :>. · c,',: 

' · • · Proyn~>TaTh'i HacTO.IliJteii pa6oTbi MO:lKHo npocyMMnpoBaTb CJJeAYIOIJtUM o6panoM: • · 
' -~ [! ~ ~ •• "''' ro ' 

.11. MHoroCJJollHLin nep~enTpo~ CJJ~o xnaccu<PI~Qnpy~T. co6LITWI, eCJJn .~. ;;:a~ecTl'le 
·: ::. BXOAHLIX AaHHhiX ucnonL:Jy~T~ ;.moroitepHLie BLI6opxa ;;:y.'I~~hl)~ Beir~"'IIH u:i ~: 
, • ·;;liCXOAHLIX pacnp~Aen~Hnii •. H~n"'ne Aon~nHu-r"enbHLIX nnMepeHn'ii He. np~~OAHT . 

' . npaKTH"'e~KH :i. y~enli''temno BepO.IlTHOCTli pacnonHaBIWWI ceTi.iO co6bxTRll, OTBe-, 
' - '"''"• ..... " .. - . _, ... ·. . . ,. ' ' ' ' , ,·· . 

• , .JI.a.IOlll~X pannn"'~~ fu~oTroaM. 

2. a.ra '~e CCTL o6ecne"'IIBReT MoiiiHOCTb, GinmKyiO. K npeAenbHOll, :eCJJU' Knaccu
' <Pux3.Qu.ll co6LITHll npoBOART~ ·:s 'npocTpaHCTBe''e<P<!JeKTHBH~X nepeMeHHLIX.: B 
Ka"'eCTBe TaKUX nepeMeHHLIX ~enecoo6paniiO ncno~LnOBRTL 'BLt6op~11 criy<laHHLIX. 

2 ' ' "" ... '•. ·:· ·:"·'··· ,' ... ·:·.· ,, ... ::· ·::; ·:·. 

PaccMoTpeHHI>~e npHMepl.l .llBJIJIIOTC.Il THnH'fHI.IMII 1\JIJI wnpmcoro xnacca naJia'f DxcnepnMeHTaJILHOH: 
¢i.nmm 'facrm-1 npoMe)KyTO'fHI.IX H Bl.lcolinx :meprnli ( cM.;'nanpn~ep, pa60T;,.· [7, 8,' 15, 27, 28)). · 

12 n 

iJ,· 

~ j ••• 

BeJni.mH 1m aHami:l11pyeMLIX pacnpeAeneHnn, HOpMHpOBaHHLIX cornacHo .cooTHo
wemtn (3) un11 ( 4), 11 ynopi!AO"'eHHLix B nopi!AKe B<X3pacTa.Hllit; Taxoe npeo6pan0:. 
BaHUe HCXOAHLIX nepeMeHHLIX AMO npeKpacHLie proynLTRTLI B o6oux npHM:epax. 

. . . ' • : -. • - . . . ; . :.. ·'·· -- !' ~-

3. ,IJ;ll.ll nepexoAa OT 11CXOAHOll BLI60pK11 K HOBLIM nepeMeHHLIM He06xOAHMO 13Ha.Jille 

napaMeTpoB AOMmmpYJOIJtero pacnpeAelie~~ KpoM:e ;c;r<;, Ha GT~~ o6yqe~ 
Heo6xoA11Mbi CBeAeHliJ[ o napaMeTpax an~>TepHaTliBHLIX pacnpeAenemrii:, o6paoy
IOIJtux axcnepHMeTan~>Hhlii cnexTp. 0"'eB11AHo, · 'ITo· "'eM 6onee pewmcTli"'Ha Mo-. 

· AenL, · ormcLIBaiOIJtM 11CCJJeAJeMLie pacnpeAeneHliJ[, TeM BLiwe MO~HOCTb Heiipo~-
HOll CeTR. 

!tJ _;.; ; . : ··~ 

4. B CJJyqae, xorAa ImBe~THLI napaMeTpLI TonLKo AOM11mtPYIOIJtero pacnpeAeneHliJ[, 
· JA06HLU.I 11HCTpyMeHTO~ All.ll CeJleK~Illl C06LITD1 OTBe"'ax)~mc~panim..{HLIM pac

.· .. npeA_~eHWJ:M (rrmoT.ro1W:), .. .sffili..IliOTC.IloAH0: n ABYcTopoHii~e imierpan~>~e Hena
•.. ~·~ PaM.eTpi:'l~CK11e KpnTeimu' co~iiac~ w! [ 6], Cn~yeT OTMeTUTb, -iTo. no~aeMl.le 
'•'·' C.Hx llOMOiu.bK> 'proynLTaTi.I oGocHOBanLi xonWiecTBeHH(), B TO BpeW! KaK proynL-

c , .., • ~" r ·, .., • _ >,_ •. · .' :··,~.!.•. -• ; "···. ·: · · .., • :- · · - • ·- . 
TaT HellpOHHOli CeT11 HOC11T TOnbKO Ka"'eC,TBeHHLIU xap~~ep •. 

5 . .IJ;n,s: OAH~~TopoHH11X an:bTepHaT11BHLIX mn~Tro KPitTepnn cornacWJ: w! ~ He"'eT-
1m:Iim k (eM., np1ruepLI c k = 3 [7]11 k::::: 5- HacToi~a.s: paooTa) AroOT P~:in~>
>TaTi.I.6ri~mxne x npeAenbHLIMj B CJJyqae ABYCTopoHmtX MbTepliaTliBHLIX r11noTro 

. , , ·. MOIJtHOCTb Kp11Tep11eB CornaCWJ: w! C ."'eTHLIMli k HeCKOnbKO ycTyn~T MOIJtHOCTli1 

AOCT11raeMOll HellpOHHOll CeTbiO. ,..~v~·:. 

6. KpnTepllll w! JA06HLI TeM, :'ITO nyreM ux noCJJeAOBaTen~>Horci npHMeHeHliJ[· Moiclio 
BhiAen.IITb BKnRALI ni06oro "'ncna nap~UMbHLIX paCnpeAeneHUH H:l Ha6niOAeHHOro 
B 3KcnepHM~HTe proynbT11pyiO~~ro cnex~pa. 8TO UOOBOli..Ile;,.B 'IRCTHOCTU1 O~e
HUB napaMeTpLI pacnpeAeneH11ll 1 o6panyiOIJtliX CMeCb1 B CJJy"'ae Heo6XOAHMOCT111 . 

; .,. BOcnom.O~~aT~>ci ~o~o~HnT~~~: Hen~oH!I6n. ~~t~>~~· · ; .· . · > '; \ · •• 1<• ' 

7 •. Tax xax nMeiOTC.Il annapaTHLie peamm~1111 HenpoHHLIX ceTen paccMaTp11BaeMoro 
, rnna (29), o6nap;aiOIJt11X BhiCOK11M 6LICTPOAellCTBUeM1 ·a npo~eAypa nepexOAa K Ho

;i''.'BbiM nepeM~HHhiM Mo)J{eT 6LITL l'ILinci'nHeHa Ha.6LI~~p:ih cnei:inpo~eccopax, 1To~~ 
. a:i6nocHoBe ~Q)KHO CTpOU.Tb BLI~OKOnpom;~~~Tei~~Lie Knaccn<l>11KaTopLI MHo-
. ro~epHbiX co6biT11H, ci6n~p;aiD~11e:M6~H:ocTblo. 6mroxcin' K' np~eiii.lion. . 

t ·tt .· ,' ~ ~ •• :·. ·· · ;. · . .: .· ·!! .• .. : ·.:r'UJ :~r .. ;:J .· 

·' ThxHM. o6panoM, coBM.eciHoe n:~oiri.noBa.Hire HHTerpanh~ HenapaMeTplt"'ecii:mc 
CTaT11CT11K U MHOrOCJJOllHbiX nep~enTpOHOB. AaeT 11CCJle~oBaTen.IIM ·~eKTliBm.tii:, HH
CTpy~eHT All.ll ·~ami:Ja MHoroMepHOH HH<lJopM~U111 KaK .B peanLHOM BpeMeHH 3Kcnep11-
MCHTa; Ta:x Ii: B npo~ecce o6paGoTxn IiaxonneHHoii: 'HH:<t>opM~11. '~ · J• · · • 

... ~. 

t,:<"' ~~;_)'' 

.·.:··· 
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. ~t "\ t : l-~ 
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JfBauoB B.B. . 
M:HoroMepuhlii aua.n:Ha ~aullhlx ua ocuoBe ~ 
uenapaMeTpH'IecKHX CTaTHCTHK H MHOrocJIOl 

IJpoBe~eH cpaBHHTeJibllhiH aHaJIH3 MO~ 
KaTOpoB Ha OCHOBe HHTerpaJibHhiX HenapaM 
w! U MHOrocJIOHHhiX nep~enTJloHOB NISI CJIY' 

npe~eJieHHSI npe~CTaBJUIIOT CoOOH O~HOBpeMf 
~H3H'IecKHX BeJIH'IHH HecKOJibKHMH ~eTeKT< 
HOBKH. C fiOMOIIU>IO 'IHCJieHHOro 3KCnepHMeE 
nep~enTpoH OOecne'IHBaeT MOII:(HOCTb, 6JIH3J 
~HKa~HSI COOhiTHH npoBO~HTCSI B nvocrpauc 
OnHcaua npo~e~ypa nepexo~a K TaKHM nepe 
no COBMeCTHOMY HCfi0Jib30BaHHIO KpHTepHe 
nep~enTpoHOB; 

Pa6oTa BhlnoJiueua B Jia6opaTopHH Bhl'l 
TH3a~HH. OIUIJI. · 

TipenpHHT Olh.eAHHeHHOro HHCTHT)'Ta liAepH 

{lepeBo~ asropa 

IvanovV.V. 
Multidimensional Data Analysis on the Basis 
"of Integral Nonpan!metric Statistic and Mutt 

A comparative study of powers of multidi 
of int~gral nonparametric goodness.:.off-f 
perceptrons was carried out in the cases where 
simultaneous measurements of the same ph: 
experimental set-up. With the help of a numet 
that multilayer perceptron provides the powe 
of. events is carried out in the space of eft 
transformation to such variables is describec 
usage of thew~ criteria and multilayer perce) 

The investigation has been performed 
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