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OpHBOtlllTCSI peaynbTaTLI aHannaa aaBHCHMOCTell CTBTHCTH'IecKoi"i 

AT -
TyN n "pac•JeTHoii" I T-Tpl/T TO'IHOCTell oT oTHOllieHHII 2r0/T 111111 

OCHOBHhiX MeTOtlOB o6pa60TKH 3KC!lepHMeHTanbHblX tlBHHbiX no H3Mepe

HHIO BpeMeH iKH3HII 11/lepHblX ypOBHeii. Opol'pC!MMLI o6pa60TKH HWHICHHbl 

Ha >Wb!Ke QIOPTPAll 111111 3BM E3CJ'·,-U. 

Pa6rn-a B!,mo1111eHa B Jla6opaTOJlHH llllepHHX npo611eM 011HI1. 
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MeTOA 3aaep>KaHHbiX coanaaeHHH srnnSieTCSI OJJ.HHM H3 

OCHOBHbiX CllOC060B H3MepeHHH apeMeH >KH3HH B036y>KJJ.eH

HbiX COCTOSIHHH SI)J.ep B JJ.Hana30He lQ-ll +- 1Q-4c, B Ha

CTOSIIIlee apeMSI aaanH3 apeMeHHhiX pacnpeaeneHHH 3aaep

)KaHHhiX coanaaeHHH npOH3BOJJ.HTCSI pa3nH'iHbiMH MeTOJJ.aMH, 

KOTOpb!e MO>KHO pa3)J.enHTb Ha ABe OCHOBHbie rpynnhi, Me

TOJJ.bl nepaoA rpynnhi OCHOBaHhl Ha paCCMOTpeHHH 9KCnepH

M9HTanhHOrO BpeMeHHOrO pacnpeaeneHHSI B 9KCllOH9HUHanb

HOM npeJJ.CTaaneHHH, a MeTOJJ.bl BTOpOA - Ha cpaBH9HHH 

MOMeHTOB apeMeHHbiX pacnpeaeneHHH 3aJJ.ep>KaHHhiX H MrHO

B9HHbiX coanaaeHHA. 

HecMoTpSI aa To, 'iTO MeToJJ.aM o6pa6oTKH apeMeHHhiX 

cneK Tpoa nocaSimeH uenhiii pSIJJ. pa6oT I 1-7 I , aonpOChi, 

CBSI3aHHhl9 C TO'iHOCTbiO H rpaHHUaMH npHM9HHMOCTH TOrO 

HnH HHOrO M9TOJJ.a o6pa60TKH, OllTHManbHOH CTaTHCTHKOA 

B HccneayeMoM pacnpeaeneHHH, Bhi6opoM ueHhi KaHana 

BpeMeHHOrO aHanH3aTopa H T.n., paCCMOTpeHhl He)J.OCTa

TO'iHO nonHO. 

B HaCTOSIIIl9ii pa6oTe 9TH BOllpOCbl H3yqanHCb AnSI 

nporpaMM LIFTIM , OEXFIT H MOMENT181
, Hcnonh3ye-

MbiX B O.HC H PX nHn Ol1Hl1 anSI aaanu3a 9KCnepHM9H

TanbHbiX JJ.BHHbiX no H3MepeHHIO BpeMeH >KH3HH SIJJ.epHbiX 

ypOBHeil: MeTOAOM 3aaep>KaHHhiX coBnaaeauil:. B Ka'ieCTBe 

9KCllepHM9HTanbHb!X BpeMeHHbiX pacnpeaeneHHA HCllOnb3o

B8nHCb HCKYCCTBeHHO reHepHpOB8HHbl9 cneKTpbl 3aJJ.ep>KaH

Hb!X COBll8)J.9HHfi. nporpaMMbl reaepaUHH ClleKTpOB H o6-

pa60TKH aaHHhiX HanHcaHhi Ha SI3hiKe ~OPTP AH anSI 
3BM E3CM-6. 
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1. feHepauu~ cneKrpos. 

181 feHepauu~ cneKrpos npouasoaunacb no ~opMyne 

CBepTKH 9KCnOHBHUHanbHOf'O H HOpManbHOf'O pacnpeaeneHHH: 

- __:.1\.J_Q__ r e 
Ni-- o 

,12rra 

-,.\X 

.2 
(x+x0 -1) 

2a2 
dX+B(i), 

( 1 ) 

rae Ni - •mcno uMnynhcoa B i -roM KaHane, No=AN -
- qucno HMrrynbcos B HynesoM KaHane, N=INi ,A=ln2/T, 
a= 2'0 /2y'2Tr1f , T - nepuoa nonypacrraaa, 2r

0 
- speMeH-

Hoe paapellieHue amwparypbl, x 
0 

- ueHrp TmKecrn arrna

parypHoil Kpusoil (A , a , T , x 0 , 2 r 0 - saaaiOrc~ B enuHH
uax KaHana), B - ¢oH, B Kaqecrse Koroporo MO)KHO uc

rronbaosarh KaK noc-ro~HHy!o, raK H nepeMeHHYIO ¢YHKUHH. 
p 83blf'pbiBaHue era THCTH'leCKOf'O pa36poca BenH'IHHbl N i 
B Ka)K)l0!\1 KaHane i DpOH3BOLlHnOCb Ha OCHOBe f'eHepaTOpa 

cnyqafiHbiX queen. B Kaqecrse cpenHeK~~nparuqnoro orKno

HeHu~ ucnonhsosanach aenu'lHHa ilN. =y1 N .. MaKCHManbHbJti 
1 1 

KaHan imax reHepupoaaHHoro cneKrpa onpeaen~ncg H3 yc-

nOBH~ i max= x 0 + nT , rne n -que no nepuoaos nonypacrrana, 
rronne)KalliHX o6pa6orKe (o6hl'!Ho n = 5•6). 

2. Dpor'paMMbi o6pa5oTKli gaHHbiX. 

06pa60TKD HCKyCCTBeHHO reHepHpOBaliHb!X cneKTpOB npo

H3BOLlHnacb C nOMOlllblO cnenyiOlliHX H[)Of'paMM: ITfl0I'p8MMbl 

MOMENT, B Koropoil nepaon nonypacnana onpeHeJHJeTCH no 

Merony MOMeHros rrepsoro uopH.llKa; nporpaMMLI I IrnM, onpe

nenH!OLUeil semrqn Hy T no OilHOl\'Y n3 CKnOHOB KpHBOH 3A

nep)KaHHbiX cosnanemiil; nporpaMMbi GEXFIT , B Korornti 

npH HaXO)KJleHHH BeJlH'lHHhl T HCIIOnh3YIOTC~ KaK CKnOH 

KpUBOH aanep)KaHHhlX COBIIaneHHH, TaK H arrrraparypHaH 
KpHB851. 

DporpaMMa MOMENT Haxonar ueHTpbr T>DlWCTH Kpusoil 

3anep)KaHHbiX COBII81leHHH X g H arrrraparypHOll ( Mf'HOBBHHo:";) 
KpHBOll XO ITO ~OpMyne 

4 

.;l 
ll 

J 
.\ 

X 
g,O 

i max 

I Ni ·i 
i = 1 

irnax 

I N
i=l 1 

(2) 

BenuqaHa rrepHona nonypacrrana B 9TOM cnyqae orrpeneng
ercH KBK/1/ 

T = ln 2·(x - x ) 
g 0 

a OTHOCHTBnbHaH OlliH6Ka -

ilT 2 aln2 2 -=v-- ·v<--) +L 
T N T 

( 3) 

(4) 

J1porpaMMa LIFTIM npenHa3Ha'leHa nnSI o6pa6orKH 
BpeMeHHWX cneKTpOB MeTO!lOM npSIMOll nOilf'OHKH K 9KCIIe

pHMBHTanbHhlM TO'lKaM N. reopeTu'leCKHX sena'lHH N~ 
1 1 

paCC'!HTaHHhlX no ~OpMyne 

-A·i 
N~= N 0 e +B. ( 5) 

/9/ 
nonrOHKa npOH3BOilHTC5I ITO rrporpaMMe FUMILI ' B KO-

TOpOil MlfHIIMH3apyeTC5I ~YHKLUIH X 2 , 38BHCSilli85! OT rrapa
MeTpOB A , N , B 

x2= 
ima}c Ni -N~(A ,N ,B) )2 
l ( . 

i=l v~ 
( 6) 

DpH ucnonb30BaHHH nporpaMMbi LIFTIM Heo6xonuMo aa
aaTb HaqanhHbie 3Ha'leHH51 rrapaMerpos A , N n B , no

nyqeHHhlX C IIOMOllihlO npensapHTenbHOA o6pa60TKH, Harrpa-
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Mep npH rpa4JH'IeCKOM aHam1ae. B nporpaMMe FUMILI 
8TH Jl8HHbie HCnonb3YIOTCSI KaK Ha'lanbHbie 3aH'IeHHSI noa
rOHSieMbiX napaMeTpOB. 0KOH'I8TeflbHbiM pe3ynbT8TOM pa-
60Tbl nporpaMMbr FUMILI SIBnSieTCSI onpeaeneHHe TaKHX 
3Ha'leHHH napaMeTpOB A , N H B , npH KOTOpblx <PYHKUHSI 

X 2 HMeeT MHHHManbHOe 3Ha'leHHe. 
DporpaMMa GEXFIT pa6oTaeT aHanorH'IHO nporpaMMe 

LIFTIM , HO a 8TOM cnyqae TeopeTH'IeCKHe aenH'IHHbi N i 
paCC'IHTbiBaiOTCSI no q>opMyne ( 1). B nporpaMMe GEXFIT 
napaMeTpaMH noaroHKH SIBflSIIOTCSI senH'IHHbl A • N • B ' a 
H x

0 
• Bonee noapo6Ho 8TH nporpaMMbi onHcaHhi a pa6o-

Te 181 

3. PeaynbTaThi aHanHaa 

Ha pH c. 1 A, E npHBeJleHhr aaBHCHMOCTH "pacqeTHoii" 
TO'IHOCTH, T.e. OTH.OCHTeflbHbiX OUIH60K paC'IeTa aenH'IHHbi 

IT-T P \IT ( T P- pacc'IHTaHHoe no nporpaMMe 3Ha'leHHe ae
nH'IHHbi T ) H CTaTHCTH'IeCKOH norpelliHOCTH ~T v'N OT OTHO

rneHHSI 2r /T a HHTepaane oT 0,01 ao 100. B~nH'IHHa N 
0 aapbHpoaanacb B npeaenax 600~100000 HMnynbcoa. 

Yl3 aHaflH3a 8THX pHCYHKOB MO}I{HO 3aKfliO'IHTb 0 'ITO 

nporpaMMbi LIFTIM H GEXFIT MoryT 6brTb npHMeHHMbi B 
cnyqae 2r

0
/T :::;; 10. OpH 8TOM, Ha'IHHaSI co 3Ha'leHHSI 

2r
0
/T -1, CTaTHCTH'IeCKaSI OlliH6Ka B onpeaeneHHH nepHO

Jl8 nonypacnaaa peaKo aoapacTaeT. 
OporpaMMa GEXFIT aaeT HeCKOnbKO nyqrnyiO cTaTHCTH

qecKyiO norpernHoCTb no cpaaHeHHIO c nporpaMMOH LIFTIM. 
OJlHaKO ee HCnOnb30BaHHe orpaHH'IeHO He06XOJlHMOCTbiO 
o6ecne'leHHSI 6nH3KHX ycnOBHH H3MepeHHH KpHBblX 3aJlep

}l{aHHbiX H MrHOBeHHbiX COBnaaeHHH. 
DporpaMMa MOMENTMO}I{eT 6hiTb HcnonbaoaaHa ao aceM 

HccneaoaaHHOM aHanaaoHe aenH'IHH 2r0 /T , HO ee npHMe
HeHHe onpaBJlaHO B o6naCTH 2r

0
/T> 5, T,K, TOflbKO B 8TOH 

o6naCTH OH8 aaeT MeHblliYIO CTaTHCTH'IeCKYIO H "pacqeTHyiO" 
TO'IHOCTH no cpaaHeHHIO c nporpaMMaMH GEXFIT H LIFTIM . 

3aBHCHMOCTb "pacqeTHOii:" TO'IHOCTH OT aenH'IHHbi ~t/T 
( ~t -ueHa KaHana) Hccneaoaanacb Ha npHMepe nporpaMMbi 
LIFTIM • nng 8Toro reHepHpOBaHHbiH cneKTP ae4JopMHpO-
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aanCSI ( "C}I{HMaflCSI") no OCH a6CUHCC B 2 ,3, •••• 50 pa3, 
T,e, npOH3BOJlHfl0Cb CYMMHpOBaHHe 'IHCna HMnynbCOB 
no 2,3, ..•.• 50 K8HanaM, H K8}1{JlbiH H3 8THX cneKTpOB o6-
pa6aTbiB8flCSI nporpaMMOii: LIFTIM. DpH 8TOM aenH'IHHa N 
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2 't./T 

pH C, 1. 3aBHCHMOCTb "pac'leTHoii:" (A) H CT8THCTH
'IeCKOH (E) TO'IHOCTeii: OT aenH'IHHbi 2 r 0 /T , paCC'IH

TaHHbiX no nporpaMMaM GEXFIT t cnnornHaSI KpHBaSI), 
LIFTIM (nyHKTHpHaSI KpHBaSI) H MOMENT ( rnTpHx-nyHK

THpHaSI KpHBaSI), 
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BaphapoBanach oT 600 no 6000 HMrrynhCOB. AHanrr3 pe3ynh
TaTOB o6pa60TKH ITOK83an, 'ITO IJ.8)!{e ITpll MllHllManhHOH 
cTaTHCT»Ke N = 600 ~ pac•IeTHaSI" TO'IHOCTh B nuarra3oHe 
- 0,1 +- 5,0 He 38BHCll1' OT BenH'!llHbl ~t/T H C yBenH'I8Hll
eM CT8THCTHKll 8TOT nrraiT830H paCWHpSieTCSI. 

4. 3aKJIIO'I8HHe 

TaK»M o6pa3oM, B peGynhTaTe rrpoBeneHHhiX rrccneno
Banrrii: orrpeneneHhi eTa THCTH'IeCKaSI !\ 'I'/T y'N"" » "pac'!eTHaSI" 

IT-T P I! T TO'IHOCTH B orrpeneneurrrr speMeHrr )KlJ3Hif no 
KpHBbiM 3anep)!{8HHbiX H MrHOB8HHbiX COBrraneHHH C ITOMOII!blO 
rrporpaMM LIFTIM , GEXFIT » MOMEN'l; orrpeneneHbi rpaHHUbi 
ITpRMeHeHHSI 8THX rrporpaMM B 38BHCHMOCTH OT OTHOW8HRSI 
2t/'I' ; llOK838HO, 'ITO OTHOW8HH8 .1\t/T HeKpllTH'IHO nnSI 
TO'IHOCTH onpeneneUHSI BpeMeHll )KlJ3Hll B nocTaTO'IHO WH
pOKO'V! nuarra3oHe. 
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