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B ;ltaHHOI pa6oTe o6cy-lr.ltaeTC:.f.I BOnpoC 0 Bs6ope OIITIIMa..7IJ)HHX 

YCJtOBHi JipOBe;ltemuJ: HSMepemtA BpeJieHH D3HH IIOJIODTeJIDHOro J400HB. 

~/II. 

CxeMa pacCMa'fPHBaeW>ro SK<mepHMeHTa 6J:UJB. CJle;~:tyDllel. MDoBH, 

npolzt.f.I qepes TeJieCROII CD;IiH'l'HJ'IJI.m:tilOHHiiX cqenmtOB, OCTaBaBJDIBa

JliiCl) B cepe.uue pa;uaTopa qepeHRoBCitoro cqeTliH!ta. Haxan.mtBa.JIHC» 

CIIeRTPH BpeMeHBHX HHTepBaXOB MeJO~ MOMeHTOM perHCTpaUJK MmOHa 

C~THAB~~OHHHMH cqeT'qHRaMH H MOMeHTOM perHCTpaUHH IIOSHTPOHa 

qepeBROBCRHM cqe'1'1UIEOM. .II;aJiee CIIORTpH o6pa6aTHBa.DCh .1t.D.H IIO.uytle

HU Be.mmrm T.I'A • 

BJJWU~~:e cnocooa oTCSopa Ct>OHTHI Ha BpeMeBBY!l 

3aBHCBMDC'l'l) Kpi.~BX pacngga 

Ilpe~e BCero pacCMOTPHJI B}eMeJmYD SaBHCHMOC'l'h Iq>HBHX pac

II~a, noJJyt~aeMHX IIPH pas,mqJmX T:max orpaHJiqeHJd, HaltJJBJUlBaeMI:lX 

mferHCTpa.ttHJ) MBlOHOB H II03H'fPOBOB. 

By;~:teM IIOJI8II8.Tl) 1 'qTO )I .... BepO.f.ITHOCTh pacna,tta MIX>BB. B 

e,IUIHH!zy" ·BpeMeD Be SaBHCKT 0'1' f ( ~" :- ).. _, ) ; 
... JII)OHH B nyqxe CTaTHCTHlieCKB He3a.BHCHMH. Kx HHTeHOHB'!'O' 

HOC'l'h HOCTOS:IHHa. BO BpeMeHH H paBHa R._ • 3qxpeRTHBHOC'fh perB.CT-

paltiDI MOOHOB pa.BHB. IOO%; 

- ~eKTHBHOCTh perHCTpanBH II03HTPOHOB pacna,Ita He 3a.BHCHT 

0'1' BpeMeBJl H paBHB. t' • 
' 

- CROpOCTh cqeTa C~~X qaCTHU qepeHROBCRHM oqe'f'qHKOM 

IIOC'l'O.a:HHa H paBHa \;V • 
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IlOSK'l'POHH, o6paaOBa.BDDieCSI B pesyJILTa'!'e pacna.n;a OCTa.HO

BKBIIDIXCst JIIX)HOB, H CJJY'Ia.IHHe t~ac~~Hr(H, perBC'l'pxpyeMHe ,D;eTeRTOpOM 

IIOSHTpOBOB, 6y~e11 060SBattaT:& OJDIBOJIOM " e " • 
C{poptqJIHPYeM SB,llatty o.ne,n;yJ:mtHM o6paSOM. IlyCT:& B MOMeHT 

f =0 CSHJI saperHCTpitpOBa.H MOOH •. Hac 6y.n;eT DTepeCOBaT:& Bepo

STHOOT:& perHOTpa:rnm qaC'.rHJll:l .D;eTel~TOpOM II03H'fPOHOB B npoMEUB:y'l'Ke 

( t; +Til) npH o.ne)J;ylDIJtKX lleTiij)ex cnoco6a.x oar6opa co6md:: 

a) 3a Bpe:r.m T .n;o MOMeHTa + =0 H sa Bpeo tc nocJie 

t =0, TO eCT:&, B HHTepBa.ne (- T i f.:· ) He 6HJIO saperHCTPJIP<>-

BaBO ;npyrHX DOHOB. B STOM :ate JIID~epBa.Jle (B"BOpOTa.x") 6HJia sape

I'HCT:pHpoBaBa TOJI:&KO O,lUia e -"Cla<:THna. 

6) Ha IIOHBJieoe MI)()HOB OI'J>aJUAem He HaKJlB,lUlBaearcsr, -rpe-

6yeTcst JlJliiil,, ll'l'OOH B JIHTepBaJie ( .... T, t" ) 6wm. saperHCTpJIPOBa.Ha 

ToJ.t:&Xo o.n;Ha e -t~ac TJina. 

B) Ha e -llaOTHr(H orpa.mt'teHd He HaitJia,IlHBaearcst, Tpe6yeTC.fi 

liT06H B HH'.repB8Jle ( -T, f.., ) He <iHJIO sapei'KCTpHPQBaBO JlPyrHX 

MI>OHOB. 

I') HJI Ha MOOHH, HJI Ha -qac~~HIXB, perHOTpxpyetme ,D;eTeRTOpoM 

IIOSHTpOHOB, Orpa.JmlleHJii He BBO,IUr.rCSI. 

IIo.n;-qepxHeM, llTO Mr:l roBopma KMeHHo o perxcTpa!(H.Td -qaCTKil, 

a He o6 n no.fiBJleHD. BpeMeHHoe paspemeHHe cxeu, perm:cTpm:p~x 

MJ)()HH H IIOSHTPOHH, 060SHaliD .6,.v• H ~ e • 

nJIHTeJI:&BOCT:& BpeMeBBHX HH'~epBa.JIOB, 

onpe.n;eJUIJJaC:& IIO nepBOI 11aCTJIIIle, :iaperHC'!'PipOBaHHOH B BOpoTax 

.n;eTeRTOpOM IIOSH'fPOHOB. I!OSTOMJ BpeMemtasf 8a.BJICIIJIQC'1':& Iq>HBHX 

pacna.n;a, OIIHC~ CIIeKTPH, Hac5paBHHe no cnoco6B.M "a", "6", 
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"B" H "r" , 6y~eT TaKas ze, RaR H y HCKOMHX BepofiTBOCTeA. COOT

BeTCTByDIQHe Biipa.JteHHH IIO.ny1leBH B ITpHJlOlteHJUI. 

B qaCTH t ·~ () , r.tte CO~epDTCSI OCHOBHaSI CTaTHCTmta, 

yxasa.HBHe saBHCHMOCTH R It) , Pl ( f ) , P t (f) H f, (f) 
3aiiHCHBaiDTCfi CAe~~M o6pa30M: 

0 ) -}.t -, · ( 1 ._, -AT\ _?;.t -'( 
. c.{f ·"- E e -~- 2 t 6? A R~.,.,. .. R)(T-+ A-}}, e . e --+ w,.\ t-r) 

-~1 ? _(At ) ·-i( ) p 1 (f ) "" t f - 2 t R A~ I( '+ c . R -t liV . ).. I - [ 

-wt( j; -~f ?f ;. I) _; -Ai, -?At 1 ) Pet+) "'"e le -~-2t (R6_M -tR tr---;.- ;~ e ;t.' .. wA-(1-f) 

P~ff)·- e-!O~w)f( te->-+_ 2c.?R'A-~~-?A~-+(Ei2+u.,)>.-'(t-f}) 

llpz ssaqeHHJDC R - 104 oex-1 , ~v,... 5.Io
2 

cex-1 11 .!4JlH-

TensocTH "BopoT" ( T-+ f ,, ) "'" I r: z~ Bee qerrH.Pe cneKTpa npax-

THllecu se OTJD!llamc.a: no CTaTHCT:me. Kpese pacna.u;a "a" m "6" 

HMeiOT npoepso o.zumaxoBd BH.D: 6onee npocToi, qey "B" m: "r". 

Kos~~eBT nepe,tt ~BOKHO! SRCIIOBeHTOi B 3aBHCKMOCTH "a" 

CYDteCTBeBHO Menme, qeM B "6" • B pa60Te /I/ yqeTy 11AeBa C e- 7 
J. f 

B CIIeKTpe "a" COOTBeTOTBOBaAa IIOnpaBRa onpe~eAHeMOro BpeMeHH 

1tH3HH, COCTaBHBmaSI MeHee TPeTH CTaTHCTJ~tqeCKOi OWH6KH (ToqHOCTb 

zsyepeBBi 6sAa~s.s·ro-5 ). 

B CIIeK'l'pe "6" KOS~HitHeB'l' nepe,tt Ha,D;O 6paTJ, B 

KaqeOTBe HeSaBHCHMOrO napaMeTPa npH BapJ,.JipOBa.HHH, IIOCROJibXY ero 

senocpe.ncTBeHHoe onpe,lleJieHHe o )~OCTaToquoi TOtiHOCTJ,D BeCJ,Ma 

3aTPY,IUmTeJlhHO • 3TO Be,tteT R 3a.MHTBOMY yxy.zunemm TOqHOCTH orrpe-
r<p,...,e-

.tteJiemur BpeMe:am D3HH MI)()Ha. Ee.flee Toro, B cneRrrpe "6" ypoBeBD 

IIOCTOSIHHOrO 4x:>Ha B ,lleCSITKH paS c5oJl])me, t{eM B CIIeKTpe "a" • 
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B CHJIY Bl:mleHsJJ.olteHBoro, JJj'll&mMH ycJioBwn.m npoBe,14eHH.f! 

HSMepeHKA CAeAYeT llpHSHaT:& yCJJ.OBlm "a". 0TMeTHM TaKEe, ttTO B 

ClleRTPe "a" ypOBeH:& llOCTOSIHBOro q)QBa B ttaCTH t c::. 0 TaltOH ate, 

Ralt H B f 7 C: • oTO 1103BOJlJieT , llPOBOM O,llHOBpeMeHUyl) o6pa6oT,£ 

KY o6en: ttacTei cneKTPa, y .uyqmHTh TottaocT:& onpe.lleJierum ~ 

B OCHOBHOM Sa CtteT 60Jiee TOttBOrO onpe,lleJJ.eHH.f! llOCTORHHOH COCTaB

Jl.RlDD{eit. 

ToT Ba.JtRH! (f)a.RT, ttTo noJIY1ra:e&e ua IIPa:KTHRe cneK'l'pH 

HMeM BJI.l4, OTJ!Hllli!ll OT llpOCTei!me:ro: "SRCllOBeHTa llJIJ)C KOHCTaHTa" 

6HJJ. Sa.MetteH Be cpasy • BnepBI:le Ha. STO 06paTHJ1 BHZMrume P .A. CBeB

COB 121. B pa6oTe 131 6axo no~qeuo B~axeHKe .llJlJI RPHBOI pac

na.n:a, Ror.na mmaruu: orpa.BHtteHHi aa oT6op co6HTd: ue HfiitJJa.IUma

JICC:&. B rtoc.ne,1JYilii\HX :asMepeHH.f!X, liPOBeJJ;eHm:lX Ba I.'(HltJIHt{eCKHX 

ycxopHTe~ C "paCTBXKOH" nyqxa, HCllO~SyeTC.f! llpHHUBII "TOJI:&RO 

O.D;HH )' (B MOMeBT BpeMemt f = C ) H TOJWtO O.IUUI e' " ii) 

Ho aHaJIHsa no~aeuol npH &TOM BPHBol pacnana ue npomsBo~Jioc:&. 

oJJ.eR'l'pOHKRa B HSMepeBR.f!X /I/ll03BOJ!Rna ttaKan~BaT:& tteTupe 

ClleRTpa B COOTBeTCTBHH C yxasaHE~ BI:lme YOJIOBHHMH. A~S 

9THX ClleRTpOB ll03BO~Jl llO~HT:& TOttHHe 3HatteBK.f! HCXO,llHI:lX napa

MeTpOB, ttTO 6WlO Heo6XOJU!MO .IULfl OROH1laTeJJ.DHOrO onpe.tteJieHH.a: Bpe

MeBJI DSBH MI)()Ha. 

B 38KJJJ)tteoe pas.ne.na pacc:WTPD xapaxTepHI:le ttepTH cneRT

poB, no.nyqeHIWX B yxasamml pa6oTe (pxc. I-4). 

ii)B .n;a.Jll)HeimeM, .zt,11H Ylt06CTBa, BJ&eC'rO CJIOB "O)Um. e -ttacnua" 

BeS,lle 6y.n;eM llHCBTL "o~ e " 
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3TKM OIIeKTPaM OOOTBeTCTByiDT fiPHB~ OT6opa 006HTHi: "TO~KO 

O,ttHH }'1 , TOJIDXO O,IU[H e " , "TOJ:IDRO O,IO!H €' , eOT:O BTOpOii: ~ ~ 

" eCT:& B'l'Opoi! e , TO.n:LRO O,IO!H ~1 " , l!.eCT:& BTOpOH J,1 , eOT:& 

BTOpOI e ". BpeMeHHYD 3aBHOJ/IMOOT:& IIOCJie.zumx TPeX CIIeKTPOB 

r&>lltHO IIO.uytDIT:&, HCIIOJI&Sysr B!ipalteHJIIJJ ,tt.JlH ItpHBWC paona,u;a, npHBe

~eHHHe B fiPHJlOXeHHH. CHMBO~eOKK STO 3anHCHBaeTOH TaK: 

( 

( 

~ ? -~ /€ ) ~ ( ~/_AA,Ie)- (1).11/t') v I 

I JIA ? z e ) = ( I vi" I .'?1~) - ( (,.,.,, 1-e) 
' 

- ( ~ /_,vr I I e ) ... ( I.,~, , I-<? ) 

CIIeRTP "T0.7l:&lt0 O,tti/IH ./1 , TO.llDRO O,IO!H e " • 

(I) 

(2) 

(3) 

3ItCIIOHeBttHa.JI:&HaJ:r 3a'BHCHMOOT:& B qaCTH f c:::. {! o6yCJlOBJieHa pao

IIa,ItOM MI>OHOB, OOxpa.HHBIIIHXCH B paJWaTope It aaqaJJY aHaJDtszpyeK>

ro npOMeJtyTKa BpeMemr. PerHCTPallM c.nyqa.ibmx qacTHil ,ttaeT IIOCTO

JIHlilll cpoH. Ero ypoBeH:& O,IUiHa.ItOB .ltJISI odemx qacTeil CIIeKTpa i > C' 

CneitTP "eCT:& BTOpoi jt , TOJI:&KO O,ItHH e " • 
Y aero HMeeTcsr .u;Be xapaxTepime oco6eHHOCTH. Bo-nepBwc, ypoBeH:& 

IIOCTOHHBOro ~Ha CHJI:&HO OT~ae'!'CH ~ tzaCTei { ~< H I<" l' 

BO-BTOpwt, B tzaCTIII OIIeKTPa f ~ () eOT:& Ma.KOHyYM. 

PasHUI ypoBeH:& IIOCTOHHHOI COCTaB~el 06~HCHHeTOSI TeM, 

'tiTO ,lUJsr t~aCTH t < 0 OH odyo.nOBJieH, B OOHOBHOM / C.nytlaiHIBOI 

qaoTHnaM»>, a .ItJIH i > c 6oJ:~Dmoa B~ ~am'!' IIOSHTpOHH OT pacna-

,Jla MOO HOB, npmne.ttmHX IIOOJle MOMeBTa f ::o- 0 • 

Eo.nm He ~aT:& orpas~eHHi Ha ~erHcTpanam MmOHOB B 

BOpOTa.x, TO BepOSITHOOT:& perJIOTJ>S[(BB IIOSH'!'pOHOB B iiHTepBa.Jie 
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) ;JtJI.R: f -=-= o c yneJmqeHHeM f npHMepHo JmHei-

HO y6HBaeT. 3'1'0 o6~HCHH6TOH TeM, ~TO MOMeBT IIOHBXeHHH MDOHOB, 

COOTB6TCTB~ TaRHM II03H'l'pOHaM, no~H COBIIaCT» C BpeMeHeM 

BopoT npe.1Ul.1J3lltero aH8JIHsa (JtmtTeJ.UiiHOCT:& Bopo'l' 6HJia """ IO 7./-' ) • 

BepOHTHOCT:& perHCTpaUHB IIOSH'fPOHOB OT NOOOHOB, COxpaBHB-

DIHXCJl It Haqa.JlY BOPO'.r ( f = - T ) , c YBeJ.rKqeBHeM { y6:r:maeT 

8KCIIOH6Ht"tBa..I:&HO. 

TIP•anany "ecT:& BTopoi ~ ".cooTBeTCTByeT oT6paoHBaHHe 

Bpeu:emmx HHTepBaJIOB, KOr.tta B TeqE:Jme BOpOT 6:wi saperHC'l'p:HpOBa.H 

TOJ.l:&RO O.IUIB Ml)()H, 113 o6mero q}{CJJB. HHTepBaJIOB. TI03TOMY BO Bpe

YeHHOi 3aBHCHMOCTH RpHBOfi pacnana IIOJlB~eTCJl pa3HOCT:& JmHeiBoi 

fWmtlliK H 8KCIIOH6HTH • 3TO ,D;aeT B 'l:aCTH { c:: 0 paCOMB.TpHBae!llrO 

cnex'l'pa MaKCHM1!1. Hcno~syg ~P.,JW (I) H (TI.II), (TI.I2), 

no.ny-qaeu:, qTo noJioJteHie MattCJIIM.fM8. c.ne.nyeT is ypa:sHEmwr 
-).. f AT/( e w. =- e )T-tt I 

in-. B HatiiiiX YCJ!OB:ra:srx: ~ - I. 2 TJ"' 

CneKTP "'l'OJI&XO O.UH .)II , E!C'l':& BTopol e n 
• 

0CHOBHOi OC06eHHOCTDD STOrO CIIelt~)a JlBAHeTCJl TO, q'l'O R ROHDY 

BOpOT OH Cna.ztae'l' R HY"JJJl. 06'.LJlOIUie~~CJI Ta.Ra.Jl 3a.ItOHOMepHOCT:& npOCTO. 

H3-3a yCAOBHJl "ecT:& BTOpoi e " BepOJl'l'HOCT:& IIOJlBAeBHH OTCqeTa 

B npoMeJtYTRe OT + .u;o f .,.,i I y&omearog Ha BepoSITHOCT:& pe-

I'HOTP8llD IIO RpaiHei Mepe eme O.tJ;BOrO e B HHTepBa.ne ( t 
1 

t.: ) , 
ROTOpasi npm t - to C'fPeMHTCJI K a:yJJD. 

BpeMeHHa.SI 3aBHCHII>CT:& STOrO cneK'fPa B qaCTH f <- C 

'l'axa.H lite , Ra1t Jl y CIIelt'l'pa "TOJ.I:&RO O,IUIH .)A , TOJI:&RO O.tJ;HH € n 
• 

0.tJ;HaXO q:e:CJIO COOHT:d B Hel npmrepliO B ~, pas 6onme, r.n;e 
,_ E 
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- ~RTHBHOCT:L permcTparnm: rwsmTpoHoB, E ... 0,9. 

CIIeKTP "eCT:L BTOpol ,JA , eCT:L BTOpoi! e · " • 
3,D;ec:o mma.RIIX BOBsx,no cpa.BHelUIJ) ~ npe.IUl.lJ'YDlHMH cnex-rpa.MH, oco

deHHocarel He HMeeTCH. Cna.ttamte K ayJll) B qaCTJ/I { ~ C 06'I>JICHSi-

eTCJI TOqHo KaK H B ClieRTPe "TO.J'l:Ll(O O,IUIH .f" , eCT:L BTOpOI € " , 

~paxTepmdi MaltCHJqll B qacTm i < c o6yc.noBJieH TOi :ae npllqJI-

uoit, liTO H Y OlieKTPa "eCT:L BTOpol _)rt , TOJI])KO O,IOIH (' " • 

Bs6op mHTeHCHBHocTm n"xa m i~TeRLHOCTH 

aHanBszpyeMOro apeMeHJ pacnasa MmOHa 

B S'l'OM pasAe.ne peq:o 6yAeT ~TH B OCHOBHOM 0 TOM, KaRHe 

SHatleHBB BHTeHCliBHOCTH nyqKa MDOf~ R H ~Te~HOOTH BOpOT 

He06XO,IUIMH ,llJJ.H Toro, tiT06H AOCTHl'aeflaJr TOttHOCTL Onpe.D;eJleHHB 

Bpewnm: DSHH 6HJIB. MaRCHMa.Jl:LHO BCISB:>DOI Sa ,llaHHOe BpeiiS HSMe

peBd. 

CaaqaJJa pacC.:>!fPH:M npocTeilmte yc.J.OBHH npoae.zteHHSI BSMepe

Bd. By.n;eM cqzTaTt., qTo ~H oTcy~~CTByeT; na.wrr:o aHBJmsaTopa, 

r.n;e BaxanJIHBaJ>TCJI ClleRTpH, He o6.~aeT MepTBHM BpeMeHeM; sqxpex

THBBOCTL perHCTPQ~ liOSHTpOHOB ·~ IOO%; BpeMeHHOe paspemeHBe 

s.neKTJ)OBHKB JUteaJI])BOe, a BeJ[H1{HBa Sa.ztepmtll T pa.Bua ayJJJ). B STHX 

YCJlOBHHX OCHOBHOi ClleK'fP, Ha6paHBHi 110 llpBHlUlliY "TOJI:LKO 0,1UIH 

)A , 'l'OJI:LKO O)lHH e ", dy,IteT ::>llBCSBaTLCS! lq)HBOI paCIIB.lta: 

PU ) = It ~-;. + 

Ollpe.n;e~M SaBHCHIDCTL cpenueXBaAPaTHtiBOro OTKnOHeHBSI 

napa.MeTpa X ~ T .!'-'-' oT BeJmtmBH a.Ba.DSJIPYeMOro IIpOMe.IJTlt8. 

BpeMeHll f" J1 DIIijUllm Ka.HaJia I.lKcJipOBOro li3MepJ4'l'e.rui BpeMeHHHX 
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JIH'fepBaJIOB h • HaineY liiiUIIU(fM \P.v'lmtrBOHaJJa: 

l2 ;:- i WI ( iJ I - 11 ~- ~ f; ) 2 
I -I 

(4) 

1,· - UCJIO OH'Ie'lOB B upeJ.\e.Ba.X BJ;leMeHHOI'O D'l'8PBaJJa 

[ t '·_, J h , / h ; !l • J - oupe, [J.eJJBeMYe aapaE-r.rpH; 
/ - ~ I ') -I ' I . 

Wi ={f) c , I Y1 -- ·!h -1 
J.l.e -J ,,. :: /f/ (/- -e- ), h ) i' - {t -,)). h 

PaoRJJaAiiB8,e11 1J l- ~ f; B p.rrJl O'l'BOCB'l'eJIOBO 'l'OUJI 

~ B YA8pg:sae11 DBeimdl DO b ~. U.8B, T.e. IIOJ.I8l"aeM, 

lf'l'O B OlCP8CHOCftl 'l'011U ~ cilymmBOHaJl ( 4) XOpoDIO ODBOHBa

e'l'CS napa<So.mnecxoit SaBKCJUGC'l'DD. 

Hs YOJJOBd 8KCTpeJC1E,: ) 1 

[/ -x/?b II "' ? 
,) t> 
!)~J = C' 

BamJUDI ~ A , a sa-reu .D.HODepco: ;) ( tJ ) ~ JJ (), ) • BHl)aZWI ee 

11epes })( LJ, ) • llo.Dara.a JJ( ~. ) = w,·-' 
,-

( .. I ) I ./){A) c U··, ~-~ ~ T ~ (5) 

r.ne 

Ha PKC. 5 BOKaaa.Ba Samlcmi:.CT:D '1'011HOO:ft Onp8.1teJJ.eBIISI :spe

YeBB asu 0'1' Be.1U1UBH aopcn, upa Be.KO'l'OpHX ssaqeBH.SX lii14PJIBH 

Ka.Ha.Da h • ~D, \ftO aHBJ.IOr~t'lBHe pesy nrra'l'H dli.Dil no.nyqe& 

· B pa6orre 141 110.Q'8aiHPB~eclUDI UJ'l'E••· ~ 'l'O"'BBc-llt oape.Ite.ne

IWI :Bpe1al1Jl D31Dl odyCJJa.BJJHBae'lC.H B OOBOBBOM Ba6paBBOI C'.f8.'lltc

'.mROii. ro .us IIO~eHBSI 6o.Jlee npooTOit <ioPJII JlH, 11e11 (5) , JDXBO 

• -r.e. 
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coBep1DIIIT:& npe.u;eJILHHit nepexo.u; h A - v • Tor.u;a Sa.BHCZMOCTL (5) 

npmo6pe-raeT BH.lt: · , 

_ . [ 1 - e-"-~·· ]2. 
J (/.-) = N ftl-~-_-A-1.~(-~-;~:~.-2) ~-:~-;)J(I=·;-~-f~) ·- (/- ~-M.-( I· ~l~ ))~f 

BeJ.IlAHBa IV , no.nyqaeMaH sa ,IJ;a.HHoe BpeMH, onpe.ne.meTc.a: 

CROpOCTLD Ha6opa CTaTJtiCTliKH. B yC~lOBKRX OT6opa C06HTd - "TOJIL

KO O,II;HH }1 t TOJlLICO O,IJ;HH <; ", STa CROpOCTL pa.BHa: 

1<. 1 ~ Re-/Uc( /- R?>.-'l(t-e-Af·J)j(l~!~f,.) 

3RCIIOHeHTa B liHCJIHTeJie BBO;UITCJI HS-3a yc.noBHS! "TOJILKO 

O,IUIH )'1 " , SHa.MeHa.TeJlb - liS-Sa 6Jit)lUiPOBKB BXO.D;a cxe& ,perHCTPH-

pyoqei MDOHH Ha BpeMH a.Ha.Jmsa, paaao~ t ,. • MHo:aurreJIL 

( I - R ? ).. -
7 

( I - f:'- ~ f ~)) o6yc.noBJieH 'rpe<SOBaHHeM "TOJlDKO O,lUfB e " , H 

BBO.D;HTCS! HS-sa MmOHOB, He paCnaBm~CS! R Ha,q~ BOpOT (l!JieHaMH 

nopJJ,IUta. /<. 
1 r 3 

H BHDle npeHedperaeM) • 

3a.BHCHMOCTL OTHOCHTeJlbHOi TQq&OCTH OIIpe,IJ;eJieHd BpeMBHB 

usmr ~- ( r< , -f ~ ) , noJJYllaeMOi sa o.tt.m qac JISMepeHd: oT Be.mrcmHH 

BopoT tc npJI ®mcJIPOBaHHHX sHBqemurx: R npe,IJ;OTa.BJieaa Ha 

pzc. 7. ITpz YB~eHKH HHTeHCBBHOCTJI IIpHMepao .ItO I5000 cex-I 

TOliHOCTL pacTeT oqea:o 6scTpo. ITp1: .ItaJIDHelmeM noBsmeHHH R sa

MeTRo yBeJm'tiJIBaeTCS! ,IJ;O~ MllOHOB, r.>MeHT IIOS!BJieHJISI KOTOpllX npH-
r 

XO.D;HTCS! Ha BpeMSI 6JIOltHPOBKH. I\pOMe TOrO, 6HCTpO pacTe• l~HCJI.O 

HSMepeHBHX HHTepBaAOB, He non~aJ~ B OCHOBHOi cneK'rp HS-sa 

Iq)JITepHJJ OT6opa. MalcCHMaJILHOi T011HOCTH COOTBeTCTByeT HHTeHCHB

HOCT:& - 90000 oex-I (pmc. 8). 

ToT ~T, qTo B umporutX npe,D;e.nax BeJJHllmHa S I R, t ,. ) 

cAado SaBHCHT OT R , BeC:&Ma B~leH, UOCKOJILRY BHCOKaJI HHTeH

CHBHOCT:& HeBHrOnHa no HeCKOJILRHM npH11HHaM. 
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Bo-nepBmc Ks-sa Toro, liTO c y-BeJIHlleHKeM R BO BpeMeH-

HOit 3a.BHCHMOCTH CIIeRTPa, Ha6mpaeMOro B peaJlJHn.DC YOJIOBHHX, pac

Te? B~CAHeMHi R03~UKeHT nepe~ q.neHOM e-?~f • 3aMeTHM, qTo 

STOT qAeH OO~epEHT He TO~O ~HeEayD, HO H R~aTH11HYD IIO 

llaCTL, ROTOpa.JI y.Ee npH HHTeHCHBHOCTH nop~a 15000 OeK-I cpa.BHH

Ma c ;maeib10it. 

BO-BTOpSX, npH 60JlDiliHX Sa.I1lY3Ka.X SJieKTPOHHKH BIO:cyT B03-

mutHyTL HCKaltemut CIIeKTpa, Be~€ lt CHCTeMa.THlleCKHM ODJH6Ita.M 

(CBSISL Ra.HaJIOB SJJ.eRTPOHHIDI 1 pei'IIC'lpmpyDI{eit MlOOHH H II03HTPQHH, 

HaJIO:atelme JrU.myJIDCOB B Ka.x,IJ;OM KaHaJle H T.~.). 

Tenep:& pacCMOTPHM ~onoJIHHTE:JlDHHe <PaltTopH, BJmsmllHe Ha 

TOllHOCTL onpe~eJJ.eHHSI ·r .)" . 
llpellrJle BCero B peaJlDBHX YCJlOBIDIX BpeMS 6JIOKHPOBKH CTapTa 

He paBHO ~JIHTeJlDHOCTH a.HaJniSi!pyeMCiro npoMeJitYTRa BpeMeim • .UM 

HOpMa.llDHOi COpTi!pOBltH H 3a.IDIOH COCiHTd B IIaM.RTL aHa.JJH3aTopa 

IIOCJle OROWlaBBSI BOpOT 06WIHO r.rpe6~reTCSI 6JIOKlq)OBaTL "OTapT" Ha 

.D;ono.mmTeJlDHOe BpeMR: T6. B ycJIOBliHX pa6oTH /I/ T6 6WIO nopH,IUta 

IO IIKCeit. 

KpoMe TOro 1 ItaK y&e OTMeqa'lOC:&, MOMeHT perHCT!)a~ IIOSH

TPOHOB 6WJ. C~HHy'T Ba BpeME: T - 5 MKCeit. 3TO II03BOJIHJ10 yMeH:&DIHT:& 

BltJlBJt ~BO:WiOi SltCIIOHeHTH H IIO,ItaBH'l':& BJIHSIHHe HJmyJJ.:&COB OT llaCTH

It!(, IIOSIBHBDIHXCSI ~0 aaqa.na BOpOT, ::Ia llOJIOJiteHHe HMIIYJIDCa OT IIOSH

TpOHa. BMeCTe 0 Tell, TaKa.JI sa.u,epx:m CJJYDJia ~JIH oueBKJI ypOBHSI 

~Ha BO BpeMH Cea.Hca, a Ta.Rlte II03 BOJ.IBJ18. o:ape~eJIHTL sqxpeKTHBHOCTL 

perHCT!)aUKH IIOSHTPOHOB Henocpe~CTBeHH~H o6pa60TRe CIIeKTpOB. 

C yqeTOM CKa3aHHoro, ~pJ,Wna ~Jl.H CKOPOCTH Ha6opa CTaTHC

THKZ npH06peTaeT Ban: 

R';:; R e-Rt~( i- R~r? ( t- f'-Af" )) ( 1- R 7 T?) 
- « -. ~-

/ -+ R ( T + T.r -1- t ,. ) 
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tiJleH ( / - /2 'T' ) o6yCJIOBJleH Tpe6oBa::nurMH " TOJ.IDKO O,IU!H /' " B 

llaCTH CIIeKTpa (-T,O). 

flPz OKOH'tlaTeJ.IDHOM onpe~eJieHaH OIITHManDHUX yCJIOBH~ Ha 

BeJm't{HHH R H T HaKJIBJUlBa.nac:o ~orro.mmTeJ.IDHaR CBJ13:&, y-qRTllBa»

~ KOHel!HOe BpeMeHHoe paspemeHHe SJieKTPOmntH. Tpe60BaJIOC:&, 
-n.+ 

liT06Il KO~J:tHeHT nepe~ e 1J ioi)~ (I.2), o6yCJIOBJieHJnrli 

MOOHa.rr.m, He pacn~a.BIDHMHCS! K MOMeE'cy' t' "' 0 , Be npeBHIII8Jl 2.105 

npH be "" IOO NceK H E =I. To e6T:& R. R T BH6gpaJmc:& T8.KlUOI, 

liTO 

(6) 

Bwn!CJ.lHR cpe,IUiee 3Ha.llemte ~ MOJltHO IIOKaSaT:&, 'qTO BBe~eBHe yxa-

3a.HBOr0 KOs@)HJtHeHTa fiPHBO.IUIT K O~~HOCHTeJI:&HO:t.(Y H3MeHeBHD onpe

,lteJIHeM:>rO BpeMeHH D3mi Ha ypOBBe !0-5 • 

PesyJI:&TaTH paclleToB npHBe.xtetm Ha pmc. 9 a, 6, B. 

PHC. 9a - 3aBRCBMOCT:& TO'qBI>CTH, ~OCTHraeJIDit sa O,IUiH llaC 

pa6oTa, OT BeJlHllmm T • .UM Kal{.lloro snaqeHHSI T BeJIKTDIBa t ,_. B3.HTa 
':)e r 

OIITID48Jl:&Boi, BeJIHUBa R onpe~e.JUIJl.ac:& c yqeToM (6). CJie.zt~ 

ae 6ft OTMeTKT:&, liTO c YBeJDllleHHeM T (yse.mAeBl!eM .ItiiHTeJI:&HOCTH 

COOTBeTCTB~eA AHHHH 3~epXKH B aJieKTpOHHOit oxeye) yxy,nmaeTCSI 

BpeMeHHoe paspemeoe cxeMEl, perHOTPHPYDUei nosHTpoBH. 3To o6yo

JlOBJieHo SaTYXEUIJ!eM CHrHa.Jia B JDIHIUI S~epmat • PoeT BeJmqHHH D. e 

B~eT K ,ItOIIO~TeJI:&HO~ orp~eERD Ha RHTeHOHBBOOT:&. ilOSTO~ 

MH~ B paCCMaTPHBaeMOI 3aBHCHiDOTH 6y,lteT BapaxeH MeHee peSKO, 

lleM mso6paxeBo Ha pHCYHKe. 

PHOYHOK 96 - 3a.BHCHMOOT:& itHTeHCHBBOOTH R.. OT BeJIFn!Bll 

C.ltBHra T. 
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PHCYHOK 9B - 3a.BHCHMOCT:& T011HOCTH onpe,JteJieHHE ~ OT f ,. 

npx saaqemtsiX R. H T, 6Jm3RHX K SJtcnepHMeHTaJI&HHM (T .-... 2, 5 ~ , 

R ~ !5000 ceK-I). 

B ·s~eHHe JtaHHoro pas.Jte~l K&CHeMcs Bonpoca o ~HOBol 

ttaCTH CIIeK'rpa, KOTOpYJl MY JtO CHX It<:>p He J"DITliBaJJII. Ha CaMOM .n;e

Jle, RpHBa.f.[ pacn~a, OIIHCHBa.DQa.SI Han OCHOBHOH ClleKTp, .ItJISI qaCTH 

f ~o c xopomei TOttHOCT:&D .n;aerrcs ~PMJ~I: 
p(-t) = li .e-Af + J3 

Ha pzc. 6 IIOKa3aHa 3aBHCHMOCT:& Be~HH OTHOCHTe~HOH 

OIIIH6KH Bpe.MeHJI D3Hm OT f c: npH pa3HiiX 3Hattemurx ( =- B;/l • 3Ta 

SaBHCRMOCT:& no~eHa asanorHttHO mso6paxeHHoi Ha pmc. 5. 

Cpe.n;aee saatteHHe '( B paccua.TpHBaeMblX msMepeHHSIX cocrra-

BHJIO npllMepHO ro-4. Hs cpaBHemur :pte. 5 H 6 o.ne,Jzy"eT, qTo IIPH 

f._-"'" ""1 T.)-1 (sHaqeHHe tc B pa6oTe /I/) Koppe~ A c 8 

YBeJDilDlBaeT OTHOCHTeJI.DayD OmH6ey 11peMeHH DSHH npoepHO Ha 20%. 
liOBHCilT::& TO'C{HOCT::& MOSHO CIIOC060M, yRa3a.HliHM B npe.IU:VJ.YllleM pas.u;e

.ne: npoBeM coBMeCTHyJ> o6pa6oTitY o6en qacTei oneKTPa f > (/ H 
III + '- o • B ~aaaHHei pa6oTe sTo upoe.no K YBeJ!KtleHHD TO'C{HOOTH 

onpe.ne.neHHSI Bpeueim us~m npHMepHo Ta.KJte Ha 20% • 

.Ua.n::&Heitmee yMeH:&meHHe ypOBlifl nocTommoro (fx>Ha yze npa.KTH

ttecxm HHqero He AaeT JtAR YBe~emlfl TOt{HOCTH B IIOJ1e3HO TOJlLKO 

C TOi TOtlKH spemur, KOHequo HeMaJIOBaJmOi t 'C{TO qey MeH:&me ypoBeH::& 

!JloHa, TeM MeH:&me B03MODHe CHCTeMiTmtleCKHe ODIIl6RH. 

YCJIOBHH H3MepeHHH C gl!KaMK liOCTOSHHOi H 

ny~CHpfDmei HHTeHCilBHOCTH 

CROpOCT:& Ha60pa CTaTilCTHKB B paCCMa'fPHBaeMOi pa60Te 6Hna 
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B .zteCH'l'RJI pas Bwe, qem Bo Boex npE!~ axorrep.IIMeHTax, BH

noJIBeBHLtX aa ItHRJlB'teom yoxopHTeJif.x. 3To 6H.D.O oCSyo.noB.neao He 

TOJIDRO BHOOROI sqxpeKTHBHOOT!>D perHC:TpaiXHJI IIOSHTPOHOB, HO Jl BH60-

POM OIITHIVIa.JibHHX SHaqeiml HHTeHCHBHCtCTH H BeJJlfCUIHH BOpOT. 

Kax 6HJIO O'l'Meqeao BJ:lllle, OCHC•BHOI pOOT OKOpOO'l'.B Ba6opa 

OTaTHCTHKH aaCS~aeTCH Kart pas rrpm nepexo.zte OT ~ =2000+3000 

OeK-I (06llCIHaJI cpe.ztHHH HH'l'8HOHBHOC:TI> B rrpe~ paCSoTax) -k 

R rropHJUta 15000 cex-I. O.ztaaxo, J~maJI TO'C{HOCTI> 6u.na .zto en 

rrop no.nyqeaa aa -.mmei:Hou ycxopmTeJI6. / 5/ B Cax.D.e. IIosTo~ B 

38IUJI)'C{eHlle r.naBH OJie.ztYeT CpaBHHT!> j"CJIOBHH pa60TH /I/, BHIIOJIHeH

HOH Ha CHuxpOyt'IRJIOTI)OHe C "paCT .mEROM" IIJ"IKa, C yc.noB:wnm, B ROTo

pHX 6WJB. rrpOBe,IteHa q,pa.Hizy'3CKaH paCSoTa. 

IIpm msMepeHB.aX aa JIHHeiuou roxopHTe.ne c qacToTol Y o6-

pasyeTc.H "HCTOllmnt" MIX>HOB co cpemm• tmCJIOM llaCTJill IV >> 1 

B Ca.RJie llaCTOTa paBrutnaCI> - 2.I0a CeK-I K CSwm. OlleHI> BHOOKOi 

.ztaJte .llJ1fi JDJHeiBoro ycxopxTeJIJI. tiToCiH rro.nyqHTI> oneKTP aamCSoJiee 

rrpOCTOrO BH,Ita, Ha:KJI8JUlB8JlOC!> YOJIOBJCe "TOJll)KO O)UIH f " B aHaJD![SB

pyei«>M npOMexyTRe BpeMeHH. Te.neomrlt yroJl, B KOTOpOM perBO'!'p.HpYJ)T

C$1 II03HTpOHH paona.zta, rrpH STOll ,ItOJJJJieH 6HTJ> OlleHJ> MaJJHM. 06'LHCHH

eTCH 3TO ROHeliBHM BpeMeHHHM paspemE!HHeM CXeMEl, BEUteJIJIDilel 006H

TM 0 .ztBYMf.[ IIOSJI'!'pOHaMH 1J { • JleiiC'l'BHTeJll.HO, ecJIH 0603HaliBTI> 

llepes i< ,ItOJJJ), ROTOpyD COCTaBMe'l' TeJieCJmi yro.n IIOSHTpoHHOI'O 

TeJI.eCROIIa OT IIOJIBOro yr.na 4 Tl , TCI, lt8R HeT'py)J.HO BQeTL, cneitT'p 

6y.zteT OIIHOHBaTI>OH ~PMfJIOI: 

Pff) .,. e-~-t "1" tt/~~ A k -e-"~~'--~ .r 

r.zte )' - ypoBeBI> IIOCTOJmHOrO qx,Ha. 
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-?A f 
Henocpe.ncTBeHlildi yqeT t~.neHa c e BBe.tteHJleM napaMe'fPa 

IIPH Bap:&upOBa.HJUI Be,IJ;eT R YJ3eJIHl!emD:> onm6KH BpeMeHH DSBII. IIOSTO

'NIY KO~IXHeHT /VD{ ~ t< Ha,IJ;O 6WlO BWIHCJJSr!':&, a Sa'l'eM yciH'l'Ima'l':D 

npi Bap:&itpOBaBBJI OCTB.JJ:LHBX napa.Me'l'];>oB. IlpH S'l'OM, KOB8liHO, :&eJia

TeJIDBO, liT06H norpeDIHOCTl» onpe.tte.leJms: Jla.BBOro ROStlxPBJlileHTa JIPB

BO.It~ K OmH6Re, ManO! IIO CpaBHeBKD CO CTaTHCTilleCKOi TOqHOCT:&D. 

B yxasa.HBoA pa6oTe SHaqelUI.H 6 e • I~ Jl[ A/ 6HJDI T8KHMH 

/Jt "" !2 HOeK, /1/ "" 50 
1 

k·-... 4.!0-3 
- 2) f 

CJ£e,IJ;OB8.TeJ1DHO, BeDUHa ROaqxpgitl/leHra nepe,n f COCTaBliJia 

~ !0-3 OT KOS~JlileHTa nepe,n OCHOBHOI SKCnOHeHToA. CTaTKCTH

qecxaa ~OliHOCT:& HSMepeBHi 6~ paBBa !,4.!0-4. HCIIOA:D3YH STH 

,Ita.HBHe H BWIHCJIJJS{ cpe,D;Hee 3HalleHH€ BpeMemi D3mt, JierKO IIO..uytmT:&, 

liTO IIOnpaBKa K pesyJl:&TaTY, CB.S:3a.HEBJI 0 BBe,IJ;eHHeM Bll'DIOJleHHoro 

KO~JlileHTa, COCTaBHJia npoepHO '!pH CTaTJICTHlleODe ODIH6KH. IlpH 

H3MepeHH.RX C 60JffimOi TOliHOCT:&D Ta.B.aJI IIOJipa.BRa MOr.na 6s OOCTa.BJIT:& 

He,IJ;OIIyCTHMO 60JI:&myD Be~Hay. 

B yCJIOBHSIX pa60TH /!/ IIOnpl:~BRa Ha HHTeHOHBHOCT:&, o6yOJI.OB

JieBHaJI xoaeqHHM BpeMeHHml paspemeuueM cxeM, Bw:teJJ.fDDIQHX co6a:THII 

C .ItBYMfl MOOHmm H II03H'fPOHa.MH (COOTBeTCTBeHHO 30 HOeK H 70 HCeK) 

COCTa.BHJia :MeHee -rpeTH C'faTHC'l'HlleCl~Oi OJDH6KH, XOT.S: TOliHOCT:& ms•e

peHHi 6a.na noqTz B t~eTgpe pasa Bm~e. Cpe.nHRH cxopocT:& aa6opa 

CTa'l'mCTHKH B OCHOBHOM CIIeKTpe "TO.!lDKO O,lUtB / 1 
, TOJIDKO O,llllH t' " 

( c yqeTOM CK:samiOCTK) pa:aHJt718c:& 4000 cex-1• Bo {ppaueyscxoi pa6o

Te CKOpOCT:& Ha6opa CTa'l'mOTHitH B CJieKTpe "'l'O.n:&KO o.zum ~ n O.ItlmM 

TeJleCKOIIOM (Bcero HX HMeJIOC:& ,ItBa) 6ana B ,IJ;8CST:& pas~ MeB:&me. 

CymeCTBeHHO. IIOBHCHT:& ee, YJ38JIII1DIB AI B k , HeJI:&SH. IlpH /1/ k =0. 2 

Bepo.a:THOOT:& saperHCTpupOBa'l':& TOJl:&KO O,IJ;HH IIOSHTpoH B BOpoTax 
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pasHa ,... O,I6, a MaRCHMa.JI.DHO B03MOJltHM BepO.H'fHOCT:& (npH /1/k =I) 

paBHa Bcero JUmiJ:, 0,36. Kpoue Toro, npH y-BeJIHllemm 1\1 k pacTeT 

BsqzcAHeMHA RO~~eHT nepe~ ~BCfiHOi 3RCITOHeHTOi. 

O,D;Ha.RO, HeCMOTp.H Ha O'l'Meqe·mme He,D;OCTaTRZ, B ITOCTaHOBRe 

pa60TH / 5/ co,u;epDTC.H npZHil'IITHa.JU.Hrui B03MOltHOCT:& ycRopetm.a: 

Ha6opa CTaTJICTHRH. Ham:6oJiee Bepo.f.:THHit nyT:& - y-BeJIJiqeHHe qzc.ua 

Te.neCROITOB H COOTB6TCTByDnefrt SJleE:TpOHBRH, BRJJJ)qa.a: npeo6pasoBa

TeJIH Bpeu.a:-Ro.u;. JlJlfl yuea:&memrH nc,npaBitH, paccuoTpeBHoA Bmue, 

cJie.u.yeT y.nyqma.T.L BpeMeHHoe paspeuleBHe cxe~m, perHcTpmp~ei 

nosm:TpoHH. 

~To xacaeTc.a: ycJioBKI m:s•eJieBHA aa UHR~ecxoM ycxop:a:TeJie 

C paCTHZROi nyqxa, TO ,D;~Heimee C~eCTBeHHoe YBe~eHHe CRO

pOCTH Ha6opa CTaTHCTBKH He npe,n.OOTaBJl.HeTC.H pe~HHM. B pa60'l'e 

/I/ B STOM OTHOmeHKH npaKTHqecRH 6RJI ,U.OCTKrsyT MaRC~ B03MOZ-

aoro. 

B sa.RJII)lleBHe a.BTOPH npzao~}HT 6.naro~apHOCT.L A.Jl.KoHHsy 

Sa ITJIO,D;OTBOpHHe 06Cyx.D;eHHH. 
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IIPHJIOJKEHMJ! 

BHBO.Il BpeMeHHOI 3a.BHOHM00Tll Kl>HBI:iX paorra.ua 

B STOM IIpHJlOXemm 1Im BHBe.DjeJII BpeMetmy1) 3a.BHOHMOOT:D Iq)HBIDC 

paorra,n;a, OIIHOHBaJD~ orreRTps, na6m:~aeMr:le oor.naoo yoJioBRm.t, o~p

tq JDlPOBaHHHM B nepBoM pas.DjeJie. .llJm y.no6CTBa sa e.IUIHHDY Bperemt 

IIpHMeM BpeWI D3Hil MIX>Ha. 

B .IlaJIDHeiimeM HaM no~o6iiTOFI ·(flop~JJa, orrpaBe.IlJDIBOOT:& Ito

Topoi MOlleT 6HT:& .DjOKa3aHa MeTO.DjOM MaTeMaT~eOitOi H~UHH. 
~ ( 

-0, ''VI 17 ( I - u; (I,. ) s I,· ) =: ( X p (- J Ls' ( f ) (II ) 
jj1 ....... (~~ ' ~ , (' 

IlpH yCJIOBD, liTO ,1tJlfl BOeX ( 

r.Ile [ S ./1 1 
RY ( {'J I t ) 

nenepexpimaJOJQHeos:r ~HTepBa.Jlll, rrpRHa.ItJiezam,He oTpes

' a 1.1 (f ) - neRM nem~epLIBHas:I cWmtr(IUI, sa.na.HHafl na 

aToM OTPe3Ite. 

A. Ilpez.ne BOero MI:l IIO.nyt{HM Biipa.EeHHe .DjJIH BepOHTHOCTei 

pa3Jmt{ImX C06HTHI, He06XO.ZUU.tue rrpJ[ OKOJRaTeJIDHOM BRBO.Ite HCKOMI:lX 

3a.BHOHMOOTeii. 

I. BepOHTHOOTH, OBH3a.HHHe u perHOTpatXBeii e OT p • 
noHBHBliiMXOH B MOMeHT f ~ o (oM. pzo. IOa). 

Bepos:rTHOCT:& Toro, qTo ~ 
v 

paona.n;aeTOH B HHTepBa.ne (I, f~tll) 
-1 . 

pa:ana e ell 
HHTepBa.ne: 

, a BepOHTHOCT:& sap~~rHCTpP!pOBaT:& paorra.n; B STOM Jlte 

Bepoa:THOOT:& Toro, qTo .;t• pacna.naeTcs:r B HHTepBa.nax ( c, I) , ( f 1tH
1 
I~) 

pa:ana 
. -1c -f -f 
1- e - D""e ~ 1- ;:::,<R 

e_-f, . ..::...< 1. 

BepO.fiTHOOT:& TOrO, qTO 3a :3'1'0 BpeMH paona,n; saperHOTpupOBaHc 
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He 6y.n;eT pa:sHa : 

J){(o,f ), ( f'tt:.e, fc)]:; /- E (1-e-f·--Ae e~-1 )-:::J- E(/-6~e- 1 ) 

2. Tenep:& paCCM:>TpHM BKJl3,Il; MlOOHOB, IIOffiHiBliiHXC.fi IIOCJle 

MOMeHTa f ':. C • 

BepO.HTHOCT:& TOrO, tiTO ~ no.HBHTC.fi B HHTepBaJie 

( 1- ,· 1 .f.; of- f I,- ) pa:sHa R Sl,. : 

a) CJlY1lai f 1 .c.. f (pmc. [06) 

Bepo.HTBOCT:& TOrO, t{TO e pacna,n;.3. ·Be 6y.n;eT 3aperHCTpk1pOBaR B 

l'IBTepBa.nax (/-,·
1 
f) 1 ( t-tts~, ( .. ) paBHa: 

)),' [(I,·, 1), ( f-t~,~ 
1 

f,, J 7 ~ 1- FR I/;(1-e- (~.- ··lj Dee- {f-I;J) 

BepO.HTHOCT:& TOrO, liTO B 3TH.X HBTepBa.JiaX Be 6y.n;eT saperHCTpHpOBa-

BO JUt O,IJ;HOro e 
{ {'I t ) PaBHa 

6 ) c.ny-qai 

OT pacna,n;a MDOBOB, IIO.fiBHBWHXC.fi B npoMeEyTKe 
... 

JJ ' -: ~~ · rn n » · · 
' n ~ c.n ' ~ .. ' 

1 

BepO.HTHOCT:& TOrO, liTO B HHTepBa.ne ( f-t ~" f " ) Be 6y.n;eT saperHCTpH-
; 

poBaRO He o,IUtoro noszTpoHa OT MKlCHOB :as npoMeJKYTKa ( f, f y D?) 

pa:sHa: 

B) c.nyqai 

BepO.HTBOCT:& TOrO, l!TO Be 6y.n;eT 3c~erHCTpzpOBaH pacnan HH O,ItHOrO 

._~{It R3 ( f-t D. e 
1 

.f c ) B TOM Jlte J4UTepBaJie paBHa: 
. ,.., ( -(f.--1;)) JJ

3
' = ;{ff'lA !7 ( 1- tRI{,· 1- e ) 

y1-tl> r=' 

HTOrOBa.H BepO.HTHOCT:& Toro, tiTO HB 6y,AeT 3aperHCTPHPOB8HO BH 

o,ttHoro nosmTpoHa pacna,n;a B HHTepua.nax: ( t..i, I ) , ( f .,. 6 ~ 
1 

It· ) 

OT MI>OHOB, IIO.fiBJ4BDmXC.fi IIOCJle MOMt~BTa f ::- C paBHa: 

(I - f - f~) 
1/) I [ ( " I ) ( f' j lJ' ... f) l ' I r' I ""' - f R C' -I~ 6e e .. e 
c:,/./ .... ,r, 'tt),~, r.-, - .bj JJ,. J·1 ....... e 
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BepO.fiTHOCT:D perHCTpatnm e B mBTep:3aJie ( f, f-+cf f) OT MOOHOB 

ms npoMeJtyTKa ( 1-, , f, + Jf, ) .ItJI.A: f > f- ,· pa.Baa: 

,.! .) If . -tl- f,- J r . IJ J, f / ~ t R. e ,) f I t-' l 

CyMMapHasi BepoSITHOCT:D perm:oTpamm ~~ B HHTepBa.Jle ( I, f" rl I } 

Pa.BBa: 
-~ j ( I ) c II = -c; J~Pt ; J,. I /I) ~ t ~ ( 1- -t' - f ) 

/1-V-' I_-, 

BepO.fiTHOCT:& perHOTPatVIH e B ( f I L .. {/f) OT ,/t1 m:s HHTepBa.n.a 

( C, /) .}'• ) pa.BHa.: 

'J ~-,(. "II ~ f t< b_.._. e- f&/{ 

BepO.fiTHOCT:& TOrO, qTo pacna,n; Ta.ImX .)A He 6y,n;eT saperHOTpl!pOBa.H 

B HHTepBaJia.X { 0
1 
f) (f'f~~ fc } pa.BHa: 

/) ' , I -f( f· -f) 
b A..-v. [ ( 1> • .4,. 

1 
f J, ( 1.,. ()f' I f,· ) ] -~ 1- t k"' ~.,(. e ( -tp- ~ ~ e e 

3 • PaCOMOTpH'M BKJia.n; MBJOHOB, nO.fiBJ4BIIIHXC.fi ,IJ;O MOMeHTa -f =0. 

lloo~e TOro, BaR nOHBH~C.fi MD>H, BHSBaBmmi sanyCK BOpOT, 

BXO,It "OTapT" 6~0IGIPOB8JJ.OSI Ha Bpe:Mfi T6 ·"'" 15 (~ • Kalt MI:il YBMHM 

B~e, OCHOBHOe J40K~eHHe 3KCnOHeH~aanbHOR SaBHOHMOOTH o6yo~OBAeHO 

H~m:eu K aaq~ ocaoBaoro pa6oqero yqaoTxa cnexTpa ( f =0) 

BToporo Hepacna.BmerocSI I~Ha. llo~aBAaD~ee ttm:cAo TaKHX NOOOHOB 

npHXO,IUITCH Ha BpeMSI 6JIORlq>OBKK rrpe,IUl,lJyinero a.HaJllliSa. BKJlBJlOM 

MroOHOB, KOTOpHe CaMH SanyCKanH BOpOTa, npeHe6pe%eM. 

11TaR, Mbt paCCMa.TpHBaeM MIOOF.H, rrpHJIIe,IUDHe ,ItO T =0 H nona.B- . 

um:e B T6 rrpe.n:w:tYlllero aHaJIHSa. 06o~HaUM ttepes r BpeMR:, OT,n:e

Jimllllee MOMeHT OKOHtta.Hlf.ff 6AOKJipOBKil OT -f =0 (pHC • 108) • f!CHO, 

qTo T pacnpe,n;e.neau no saxoHy R .e- ~:.~ -r;(T 
3aiPRKCH:pyeM T H H~eM Bnpo.fiTHOCT:& J ''(I ) Toro, ttTO B HH- i 

TepBa.Jle ( f, t+cll) 6y.n:eT saperHCTPHJ>OBaH pacna,n; MlOOHa npm yc~oB:u, 

ttTO B npoMeJ\1Tite (- T, C ) MI)OHH He nO.fiBJL11HC:&. 

a) f > c 
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B c.nyqae Y L T BepOJITHOCT:D TOro, liTO pacna.zt MOOHOB, npK-

me,mnn B {- (r-~ rei),- T ) 6y,neT sap~3rHCTPKPOBaH B ( f, I -tell) npH 

y:K8.3aHHOM BmBe yc.nOBiiH paBHa: 

'11' ;rJ (f) 1.1 r· ; s· ·. -(1;-f) _ R(r-r)/ 
J <. t r .., tif'YI .'- E 12 +, e e r f 

r r 1-1-v: , =· 

paBaa: 

(', -~r( 
J Jr:.r t<..c cv r 
T 

TipoHsBo.zut Bee BJ:lliHCJiemur, rro.nyqaeM: 

JiofT)(I) := ft<~(T+t)1~-rf'-t (11.1) 

AHaJlor~HHM o6pa30M H8XO~M BepOETHOCT:D TOrO, qTO B HHTepBanax 

( - T I t ) I ( f + 6 e I t <· ) He 6ano sapeni!CTPKPOBaHO fi03HTPOHOB. 

npm ycJioBHH, qTo MOOBH He no.fiBJJJIJJHC:D B (- T, c ) : 
""1• {r )[ { _ f ) ( . J ) ] / . -7 - { 
,u -t, , frt::.e, T,, ~ -r;<?(Tr!)t? bee-+ (TI.2) 

~ ( ueHB nop.swta R 3 ~:.( < *- ) e-. 21 

BepOHTHOCTH, auaAorgqHHe (IT.1) H (TI.2), HO 6e3 Tpe6oBaHHH OTCYT

CTBWI MOO HOB B HHTepBa.ne ( -T , 0) -) u H lJ ,, , ITOJJY'Ia.D'l'C.fi npH no,n-

CTa.HOBKe B yxasamw:e 3aBHCHMOCTH 3Ha.lletmH T '= 0 • 

6) tL 0 

HaitueM BepOHTHOCTB, onpe,neMetme TeMPI Jlte yCJIOBHJnm, liTO H B 

nyHitTe a). 
,(T) I ) 

BepOHTHOCT:D, COOTBeTCTBYJOO~ 'J ( T , tlOJIY't{aeTCfl TQqBo 

Tarute 11 panaa, nocJie ycpe.nHemm rro c: 
,trJ(f) ~ R?f(T"";)e-{T-.t) (TI.3) 

EcJIH He HaltJI.aJlHBaT:o orpamrqemdi na nosmJieHHe ,;-1 B HHTepBaJie 

(-T • ,0), TO BepOJITHOCTH perHOTpaiXO: t? OT f ,no f+cif npB 

<PmtczpOBaHHOM 3Ha:qemm: [ 6y,ny~~ CJle.nyi)lltHe. 
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lr~f (f) ~ 1<~ [ 

--c t lT>fff) ~ Rfe e 

I!OJIHa!l BepOSITHOCT:& ,· (-{) UOJJY11PITCH Ka.K H pa.HDme ycpe.u;HemteM 

(ll.4) H (IT.5) no ( : 

,· ( f ) ·~ R. \ ( I - f ) 

(II.4) 

(IT.5) 

0 yq&TOM Haapaa~HHa eeH (IT.6) 

BepOHTHOC'!'H TOrO, q'!'o He 6:r.IteT 3aperKCTpH!)OBa.H U03HTpOH : 

tr{ Jri tf T ( C HaJIOXeHiieM Orpa.HHqeJDIH Ha UOSIBJ.IeHHe MI)()HOB H 6es 

Hero), OTJllAa.IO'!'CH OT I KBa,Jij)aT.Ht{HJDH UO /2 UeHaMH. !IOCKOJI:&KY 

B qaCTH CUeK'rpOB f "- C CTaTHCTHlt3. MaJlB., Ml:l 6y,IteM TSRHM OTJJHTDieM 

upeHe6peraT:&. 

4. PacCMO'fPJiiM BXJia.D; c.uyqa!BliX qacTmn;. 

BepOHTHOCT:& perHCTpaitHH li8CTHitli B HHTepBa.Jle OT f ,no 

f -t c/f npOCTO pa.BHa: 

)Vv If) t!l- :: VI/ {l I 
BepOHTHOCTH TOrO, qTo He 6y,neT se.perHCTJ)lq)OBaHO HH O,ItHOi c.nyqai-

HOH qacTHJlLI B HHTepBana.x (- T, I), 1 f 7 ~e, /-,, ) paBHa: 

j) w (- r I f"- De ) = e- \,t, ( T-t f < - h~) 

5. BepOHTHOCT.:& TOro, qTO MDOH He UO.f.IBHTCH B HHTepBa..ne 

( - T, 0) Pa.Blla: T 

p /V' I -= 1'- s 12 < - !<. r ( ;- f' - ~..~ I T- r ) } tl 7 ~ r- ~ ? T ? 

c 

Ta.ItaJt Xe BepOHTHOCT:& ,nJlJI HHTepBaJia ( !::>_~_,, tc ) pa.BHa ;::.4/1 "= €- R (f,---D._--.) 

IlOJlHaJI Bepo.FITHOCT:& ,IlJJJI 060JDC BHT,~pBaJIOB pa.BHa f_~v~ -::. P.~ '· f!Ao-< ,, 

E. Tenep:& UOJ.IYllHM HCKOJ.me BpeMemme 3aBHCHMOCTI K:pHBHX 

pacnaAa, T.e. BepOHTHOCTH perHC~~aUKH HMfiYA:&Ca C qepeHKOBCKOrO 
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cqeTqHKa B npoMezyTKe oT / ~o f~tll npm paa~BHX yc~BHBX, 
HaKxaAHBaeMBX Ba OT6op C06HTHM. 

EcJIB Ha.JlOlteHH Orpa.HJilleHrui Ha peri!ICTpat:J;Hil qaCTHU B e -KaHa- I 

Ae, TO npH paCCMOTpeBBH "HCTOqHHRoB" f , KOTOpHe MOrYT ~aTL 

MHOrO pacn~OB B aBanH3apyeMOM HHT€pBSAe BpeMeHH (8TO MIDOHH, 

npHme.nnme .no m nocJie MOMeHTa f = 0, a Ta.rae CJJYllaiHHe qacTHUH) , 

MH .D;OAEHS nOCTynaTL CAe~M o6p~OM - pa36KBaTL HHTepBSAH OCK 

BpeMeHH Ha yqaCTKH S +i m: fiOJJYT{aT1· CY'J.IMH BH.D;a: 
"' ~ Lf 11,. J r ,,. n. r ,_ (// r ') J s -1 i ; 

,- -=., ) 1 I 

O~HaKO, noCKOJIDKY B .D;aADHeiblleM MH 6y)4eM nepeXO.D;.HTL K npe-

.D;eJIY 11 - co , f f i - 0 , TO 06CTOHTUJIDCTBO, qTQ B npOH3Be~eHHll 

j :f i He HrpaeT pOJJH • .IlJl.fi K~OrO H3 yRa3a.BHHX BHIDe "HCTOqHBOB" 

pepOH'l'HOCTL perHCTPatnm qaCTHnH OT f ~0 f- -t c/1 npH yc.noBmt, 

q'l'o He 6H.no aapei'IICTPBPOBa.HO qaCTH~J; B HeKOTOpOM HHTepBMe ( I) , t ) 
paBHB. npoHaBe.n;emm .7 (f) · } (C), t) , r~e :J (-I ) - BepoJrrHOCTL perKCT-

pamm -e B ( f, f -tr f I) , a J) ( c,, 6) - BepoHTHOCTL Toro , qTo 

MEl He aaperHCTplq)yeM qaCTHilY B ( C1, {) : 

I) CJJY11a.l f > C 

a) Pc: { t) - BepOHTHOOTL perHCTPawm .e OT f ~0 l-rt/1 
npH ycJIOBHH, qTo B HHTepBa.ne (- T, t (. } He 6:wro aaperKC'!'PBPOBa.Ho 

,]ij)yrHX I I H t' : 
vfv tTl 

p a (I ) ~ { J ( f ) .J ( J ~ ~ ( {) + 'il f) ~ 7 w I f) ). 2 [ (( I) /I-~ IJ P, f ~) J J . ( n. 7) 

f.!' Jw[ (-T, f /( f~tJ~ I f.-)]. ]4~~ { ( C•, I) I (f 16 <' ), 1.-)] j; t(~ T, f), (f~ b.,, fen~. 

~ f-w(T-do) €-R te { t e-t ~ 2 [ 76~ {R:~ .... + R7(Ttt}e- 7 )e-lf-r vt.//1-f) _,. 

+ KOsCPPKitKeHTH nopH,IUta !2 36~ H R7t>/ ) e- 3i J 
6) Rr (f) - BepOHTHOC'rL peJ:'HCTPanD e OT i ~0 f.,.r.f I 

npH yC~BU, qTo B (- f; t c ) He 61mo aaperJICTPIIPOBa.HO ~yrmc f' : 
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PJ(f}-: {](f) -1 ()'(f) T }''(f) -4 'Jwlf)·J_)j.J).v j_)
1

.J)'' ~ 
~ -w(T+f .. ) -ER(f"-t)r -f ~ 2f f e ( f - 2 [ R be (- + (w ~t R) ( 1-F)+ 

(II.8) 

+ { xoaqxpHIJ;IIeHTH nopmuta R ~A~'+ ,? 
7b; ) e- 3-1] 

B) Pt r+} - BepOS!THOCT:& pe:rHCTPau;IIH ~ OT f ;o;o t-t-tl-1 
npz ycJIOBD. liTO B (- ~ ·-t <· ) ae 6aJio 3aperPICTPJIPOBaHO ,llpyrn: .)-" 

Pt (f) c- P ... ;~ r j)( C; I)- :/)J:>.r ( 0, I) :Ow i C', f).} "IT 
1(- T; f) J"' (II.9) 

-:::: e-RfcR_wf f Ee--f-+ 2 r?(RDJ-" -+R'(T+!).f-T)e-?{-+W(f-F)] . 

r) ~-(f) - BepOS!THOCT:& perHCTPattD e OT f .D;O ty.t•({ 

ec~ BIKaKBX ;o;ononBHTeJI:&HHX yc~BEi He ~HBaeTcSI: 

P.- ( f ) = - t;~ { ~ . j) V~ 2 I' J) II ] ~ 
~ e -(F 12 + vv) f r E e- -f - 2 f ~ R. e- .Zf + \ E R 't w) ( t - f ) t 

(II.IO) .· 

2) CJJYt!a.l f ~ 0 

.UJJJI· TaKBX Bpeuea Bepo.wraoC'J'H a.HaJiorwume Pr. I PJ, PI~;. P,

Blil'Jl.f.tlUt'f CJie.ztYI>DtiiM o6pa30M! 

a) S~(f)::: ( 1 11 ~1) -f 'Jwlf}/P~ ·7Jfc',I.)·A.M(o, 1~). 
• JJ~l/ (- Tl t.:·) ~ l~tt(r+f"! e-R"'"{l R.?(T-t!)e_(T+-1)-;- W+ 

~ ( Itoaqxpx~eHTH IIOpHJUta R 3 
t. , R 't/ ) e- 3i) ( /- [) 

6) SJ(-1) ~ (i(f)_,'JvvlfJ)•.j).J)'j)~N ~ 

::: e-w(T+f.-1. e-E-R(Ic-I)(R.<~(I-f}+llv ){t-r) 

B) St(f) Oc-P ... ~(tf!"(-r,-t) j)Jr,-fJ)~ 

~ e-Rf,~ ( f 12 7 (T-+t) e- 'T+I-)-+ vv) 

r) 
)r (I) " -,/; { rJ {- T,-1} J)w {-T,- f})"' 

~ ,. ( f r j)w (- T,- T) T J w N) ~ R? t ( /- f ) -t- 'vV 

(II. II) 

(II.I2) 

(li.I3) 

(II.I4) 
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