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1. Beeoe11ue 

lfa ro.na B ro.n pacTeT o6'beM nonyqaeMoii cliuJuqecKoii HHcliopMalJ,HH, 
H BO Bee 6onLweii Mepe B Hapo,nHoe X03JIHCTBO BHe,npHIOTCJI cliH3H1-leCKHe 
MeTO,nbI C IJ,eilblO aBTOMaTH3alJ,HH H perynupoBaHHJI H3MepeTenbHbIX ~ 
IlpOH3BO,nCTBeHHblX npoueccoB. Heu36e:lKHO IlOJIBHBWeecH B xo.ne TaKoro 
pa3BHTHJI HeCOOTBeTCTBHe Me:lK,ny HMeIOI1J,eiic11 B pacnopH:lKeHHH cliHJHKOB· 
:rncnepHMeHTaTopOB BbiqHCilHTenLHOH TeXHHKOii H IlOCTOJIHHO paCTYIIJ,HM 
cnpocoM Ha Hee MO:lKeT 6LITb npeo.noneHO TOilbKO nyTeM Hapalll,HBaHHJI 
06'beMa BbiqecneTenbHOii TeXHHKH H o,nHOBpeMeHHOro npHMeHeHHJI 
JcliclieKTHBHblX MaTeMaTHqecKHX MeTo,noB o6pa60TKH HHcliopMalJ,HH.BBH,ny 
Toro, qTo pacwupeHHe o6'beMa BblqHCilHTenLHOii 6a3bl CBH3aHO co 
3HaquTenbHblMH MaTepuanLHblMH JaTpaTaMH, oco6eHHO 6onLwoe 
3HaqeHHe HMeeT ynyqweHHe MaTeMaTuqecKoro o6ecneqeHHH/so[t -ware/ 
BblqHCilHTenbHblX MaWHH. HH:lKe HJnaraeTCJI. CTaTHCTHqecKHii MeTo,n, 
KOTOpblH npHMeHHM K pa3HOro po.na Ja,naqaM H MO:lKeT npHBeCTH K 
cyllJ,eCTBeHHOMY IlOBbIWeHHIO. JclicbeKTHBHOCTH o6pa60TKH m1cbopMa1J,HH. 

MeTO,n HaHMeHbWHX irna,npaTOB .nn11 3a,naq C n napaMeTpaMU /Ja,naq 
B n - MepHOM npocTpaHCTBe/ OCHOBaH Ha perneJIHH CHCTeMbl. n ypaeue­
HHH C n HeUJBeCTHbIMH. C pOCTOM qncna napaMeTpOB 6hICTPOB03pac­
TaeT Heo6xo,nuMoe apeMH o6pa6oTKH ,naHHbIX. MeTOJl: rpa,n:HeHTOB, 
ucnonLJyeMLiii ,nn11 HaXo:lK,neuu11 uannyqrnero npu6nu:lKeHHH, ucnonLJyeT­
qacTHLie IlPOH3BO,nHhle no n napaMeTpaM, qTo Tpe6yeT 3HaqnTenbHOro 
BpeMeHH ,nnH peannJalJ,HH HTepall,UOHHoro npouecca .. KpoMe Toro,B cny­
qae Ja,naq c uecKonLKHMHpeweHHHMH npouecc no,nroHKH, ocy11J,ecTan11e­
MLiii 3THM MeTOJl:OM, npeKpa11J,aeTCJI npH Jl:OCTH:lKeHHH MHHHMyMa, ne:lKa • 
IIJ,ero QilH:lKe Bcero K HaqanhHhIM napaMeTpaM, H Il03TOMY He MO:lKeT 
6LITL rapaHTHpoeau Hannyqwuii peJynLTaT. B nocne,n:Hue ro,n:LI 6Lm 
pa,3pa60TaH anropHTM <l>yphe,. npnqeM Han6onee WHpOKO OH 6bin pa3BHT 
B npnMe~eHUH K o6pa6oTKe cneKTPOB. Enar.o.napH 3TOMY, Jl:OCTHrHyT, 
KpOMe IlOBbIWeHHJI ToqHoCTH, 3HaqHTeilbHhlH BhIHrphllll BO BpeMeuu 
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clfeTa. Bee )Ke 3KCTparroJI.HU:HH BpeMeHn, rrpHBO)].HMoro B pa6oTe It I )].JIH 

li3CM-6, )].JlH MaruHHhl .p3CM-4 )].aeT 3Ha'feHHH rrop.H)].Ka O)].Horo qaca. 

Bcne)].CTBIIC CKa3aHHoro 3TH MCTO)].hl He rrpnrO)].Hhl /HJIH rO)]..HTC.H 

I OJihKO rrpn HaJlH4Hll MQIIJ;HhlX 3BM/ )].JI.H 6hlCTpoii o6pa6oTKH nmpopMa­

llllll C UCJlhlO IIPHMCHCHH.H pe3yJihTaTOB cpa3yBCJIC)]. 3a 3KCIICPHMCHTOM. 

Ha npai<THKC uerrocpe)].CTBeuua.H cB.H3h c 6hICTPO.JJ.CHCTBYIOIIJ;HMH 3BM 

pe,llKO peaJIH3yeMa. B 6oJihlllHHCTBe cnyqaeB HMCCTC.H )].OCTaTO'fHOe 

l;:()Jllf4CCTBO 3 8 M cpe)].nero 6bICTpO)].CHCTBH.H • .ll:n.H )].OCTH)KCHH.H BhICOKOH 

crcrrc1111 aBTOMan13aUHH HMCHHO CKOPOCTh o6pa6oTKH nmpopMaU:HH 

11p1106peTaeT pernawiu;ee 3Ha'feHHe. 3TO Tpe6oBaHHe MO)KCT 6hITh 

111,IIIOJIHCHO TOJihKO B TOM cnyqac, ecnn MCTO)]. IIO)].rOHKH OCHOBaH Ha 

ll'ICllh npocTOM MaTeMaTH4CCKOM IIPHHUHIIe. l..J:cM rrpoiu;e 3TOT IIPHHU:HII, 

ICM KOpO4e BpeMH o6pa60TKH. . 

CTpocroii MCTO)]. IIO)].rOHKH, OCHOBaHHhlH na IIpHMCHCHHH TCOpHH 

ncpoH fHOCTH, OIIHChIBaeTC.H e rrpe)].naraeMoii: pa6oTe. Ha )].BYX rrpHBe)].en­

llhlX npHMepax o6bHCH.HCTC.H IIPHHUHII ero pa6oThl H 06cy)K)],aCTC.H 

l!IIOCHMaH HM CTaTHCTH'fCCKaH orntt6Ka. 

2. Memoo no620111eu 

PacCMOTPHM CJiylfaH n ceo60,D.HhIX rrapaMeTpOB P .• 113 KOHKpeTHOH 
I 

1fllnlfllCCKOH 3a]la4U Bcer,11,a MOryT 6hITh naii,11,eHhI HMCIOIIJ;HC<PH3H'ICCKHH 

Cll.lh(CJI IIH)KJIHe (api j H Bepxune (hp i) rpaHHUhI ,11,JI.H o6nacTH H3MCHCHH.H 

11apaMCTPOB. l1CKOMOC perneune JIC)KHT B rpa1rnuax 3TOH n -MepHOH 

OOJIUCTII. A!. 3,11,ecb )KC HaXO,11,HTCH TO'fKa, COOTBCTCTBYIOIIJ;a.H na6opy 

n .cny,qaiillhlX napaMeTpOB pi • 3Ty TO'IKY MO)KHO oxapaKTepH3OBaTh 

oenuL11111oii uopMnpoeaunoii cyMMhI KBa,11,paTOB OTKnonennii Me)K,11,y 

'IKCHCPHMCHTaJihHhlMH II TeopeTH'fCCKHMH 3Ha'ICHHHMH: 

? 1 2 
y- -· -- :i. (teo. - eks) /deks,, 
' 1 N 1 1 

j --J 

l'.llC .N - o6iu;ee lfHCJIO 3KCIIepHMCHTaJihHhIX 3Haqenttii, eks. - 3KCrreptt­

:\ICHTUJihHhlC 3Ha4eHHH, teo - TeopeTH'fCCKHe 3Ha'ICHHH, deks- OllJH6Ka 

·11<cncpuMeHTaJihHhIX 3Ha'feHHH. · 

4HCTO CTUTHCTH4CCKHM crroco6oM 3a,11,aeTC.H HOBhIH na6op rrapaMeT­

poB II orrpe)].CJIHCTCH ,11,JIH. uero X] . B TOM cnyi.me, CCJIH 3TO 3Haqeune 

HC JIY4UIC rrpe,11,hI)J,ylll;ero, C ITOMOIIJ;hlO o6pa30BaHHH HOBhIX na6opoB rra­

{lUMCTPOB npo,11,OJI)KaCTCH cnylfaHHhIH nepe6op TO'ICK B o6nacTH .Al )J,O 
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2 2 
TeX nop, IlOI<a He BhlilOJIHHTCH YCJIOBHe f 2 < X 1' B JTOM CJiy1-1ae Haii,n:eHa 

T0 1-11<a, Jie:>Kall{aH 6JIH:>Ke 1< MHHHMYMY X , Tai< 'ITO o6JiaCTh IlOHCKa A 1 
MO:>KHO cyJHTh H BeCTH ,n:aJibHeiinrnii nepe6op TOlfeK B MeHbIIIeii o6JiaCTH 

A 2 • ,[J;JIH npo,n:oJI:>KaromerocH npou;ecca no,n:roTOBKH noBhIIIIaeTcn TeM 

caMhIM IlJIOTHOCTh nepe6npaeMhIX TOlfeK, a TaK:>Ke BepOHTHOCTh ,n:aJib -

HeiiIIIero YJIYlfIIIeHHH peJyJihTaTOB. YMeHbIIIeHHe o6JiaCTH Bapnau.nii 

npOHCXOJJ.HT B JaBHCHMOCTH OT BeJI~lfHHhl OTHOIIIeHHH X; IX; • l.JeM 

60JihIIIe HJMeHeHHe B x 2
, TeM CHJibHee MO)KHO cyJHTh n -MepHyIO 

o6JiaCTh Bapnannii. IlpH JTOM BhI6op cpyHKU.HOHaJihHOH JaBHCHMOCTH OT 

x ~ lx; JJ.HI<TyeTcH cneu;ncpn1<oii <pHJHlfec1<oii: npo6JieMhI. B 1<a)KJJ.OM 

KOHKpeTHOM CJiylfae yMeHhIIIeHHe o6JiaCTeii BapHaQHH Bcex napaMeipOB 

JJ.OJI)KHQ npoHCXOJJ.HTh Tai<' 'IT06hl npou;e cc no,n:rOHKH CXOJ].HJICH K MHHHMy­

MY )( 2 IlOCJie BOJMO:>KHO MeHhIIIero lfHCJia HTepaU.HH. CXOJJ.HMOCTh 

MeTo,n:a MO:>KeT 6bITh. YJIYlfIIIeHa, eCJIH npn yMeHhIIIeHHH o6JiaCTH IlOHCKa 

6y,n:eT JJ.OilOJIHHTeJihHO Y'ITeHa BeJIH'IHHa HJMeHeHHH napaMeTpOB. TaK 
2 

Kai< 3HalfHTeJihHOe yMeHbIIIeHHe X JJ.OCTHraeTC'1 OTHOCHTeJihHO 60Jih-

IIIHM HJMeHeHHeM TOJihI<O HeKOTOphIX HJ n napaMeTpOB, TO o6JiaCTH 

Bapnau;nii JTHX napaMeTpOB MOryT 6bITh 6oJiee, lfeM ,n:pyrne, cy:>KeHhl 

B JaBHCHMOCTH OT BeJIH'IHHhI i P; (2) - pi ( Jjl/(bp ;- ap; j • ,D;onommTeJihHO 

MO:>KHO HCilOJihJOBaTh HanpaBJieHne HJMeHeHHH napaMeTpa. C 6oJihllIOH 

BepoHTHOCThlO HCKOMOe 3Ha1feH11e napaMeTpa Jie:>KHT B HanpaBJieHHH 

3Toro HJMeHeHHH. CJie,n:oBaTeJihHO, CXOJJ.HMOCTh MO:>KeT 6hITh yJiylfIIIena, 

ecJIH HOBaH o6JiaCTh Bapnannii: JJ.JIH 1<a:>K,n:oro napaMeTpa He TOJihKO 
2 

YMeHhUiaeTCH B JaBHCHMOCTH OT H3MeHeHHH X H pi, HO TaK:>Ke eCJIH 

3TH HOBhie o6JiaCTH CJJ.BHraIOTCH B HanpaBJieHHH TOJihKO 'ITO npOHJOIIIe,n:­

Uiero HJMeHeHHH napaMeTpa. Cne,n:oBaTeJihHO, MeTOJJ. no.n:roHKH J].OJI:>KeH 

co,n:ep:>KaTh HeKOTOphie BeJIHlfHHhl, KOTOPhie ynpaBJIHIOT JTHM, JaBHCHil{HM 

OT HJMeHeHHH napaMeTpOB, npou;eccoM. ,[J;JIH I<a:>K,n:oii KOHI<peTHOll 

qJH3HlfeCKOH Ja,n:alfH Ha,n:o HaHTH OilTHMaJihHhie 3HalfeHHH 3THX BeJIHlfHH. 

TaK Kai< onncaHHhIH MeTOJJ. no,n:rOHKH HBJIHeTCH CTaTHCTHlfeCKH~, Bee 

BhIIIIeCKaJaHHOe cnpaBeJ].JIHBO J].JIH 60JibIIIeii lfaCTH Bcex napaMeTpOB. 

O,n:HaKO B OTJ].eJihHhlX cnylfaHx MO:>KeT OKaJaTbCH, 'ITO o6a JqJ<peKTa 

/cy:>KeHne n c.n:Bnr o6nacTeii Bapnau.nii/, ee,n:ymne B o6meM cJiyqae 

K CXOJJ.HMOCTH, HJMeHHIOT X 2 B npOTHBOilOJIO)KHhIX HanpaBJieHHHX. 
2 ~ 

X ·' HCilOJihJYeMhIH B J<alfeCTBe I<PHTepHH ynylfIIIeHHH, JaBHCHT OT Bcex 

napaMeTpOB, Il03TOMY Mo:>KeT CJIYlfHThCH, 'ITO J].JIH lfaCTH napaMeTpOB, 2 . 
HeCMOTPH Ha yMeHbIIIeHHe X , H3MeHeHHe npoHJOIIIJIO B HenpaBHJihHOM 

HanpanneHHH, IlOJTOMY BeJIHlfHHhl, peryJIHPYIOil{He npouecc CXOJJ.HMOCTH, 

J].OJI)KHhl ,n:aBaTh BOJMO)KHOCTh mo6oMy JHalfeHHIO napaMeTpa BhIXOJ].HTh 

,n:aneKO 3a rpaHHU.hI, ycTaHOBJieHHhie npe)J.hl)J.}'Il{HM IIIaroM. Tor,n:a B 

... 
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B ,11,aJihHeiirneM xo,11,e 110,11,rOHKH CTaHOBHTCH B03MO)KHOH KoppeKUHH 

npe,11,hI,lJ,Yll.\HX He6naronpHHTHhIX HTepaunii. 

Pnc. l IIOHCHHeT l1pHHUHI1 11pouecca II0,11,rOHKH Ha IIPHMepe 3aBHCH­

MOCTH X 2 
OT 0,11,HOro 11apaMeTpa ( n = 1) • Ilpe,11,cTaBJieHHaH KPHBaH ,11,aeT 

2 
Ka'-leCTBeHuyro 3aBHCHMOCTh X OT napaMeTpa p • Ha'-laJihHhie rpaHn-

llhl HIITepaana H3MeHeHHH 11apaMeTpa ap I II b p 1 MoryT 6hITh BhI6paHhl 

H3 KOHKpeTHOH qm3H'-leCKOH 3a,11,a'-IH. BHyTpH 3TOrO HHTepBana CJiy'-laHHO 

3a,11,aIOTCH BeJIH'-IHHhl p H Bhl'-IHCJIHIOTCH COOTBeTCTBYIOU\He HM 3Ha'-leHHH 

x 2 • TaK KaK x ~ < x;, TO B TO'-IKe P /2/ 6y,11,eT nocTpoeH HOBhIH 

IIIITepaan H3MeHeHHH p, MeHhllIHH ,'-leM (bp1-aP1 ),H BCJie,11,CTBHe 

OOJihIIIOrO H3MeHeHHH p C,11,BHHYThIH B CTOPOHY pocTa 3Ha'-leHHH P 
ripn JTOM IIPOH30illeJI CKa'-IOK '-Iepe3 MHHHMYM, Cne,11,yIOU\ee 3Ha'-leHne 

p /3/ He 6y,11,eT IIPHHHTO BO BHHMaHHe BCJie,11,CTBHe Toro, '-ITO 

x ~ -, x ~ . TonhKO ,11,n» 3Ha'-leHnH P I 4/ 6y,11,eT ,11,ocnirHyTo ,11,anh -

HeHrnee YJIY'-IIlleHue' BHOBh 6y,11,yT cy)KeHhl rpaHHUhl HHTepBana H3Mene­

llHH p, 11pu'-IeM JTOT HHTepBaJI 6y,11,eT C,11,BHHYT B Ha11paBJieHHH MHHHMy­

Ma. ITapaMeTphI caMoro 11po11ecca 110,11,rOHKH ,11,0JI)KHhl 6hITh BhI6paHhl TaK, 

<1T06bl MHHHMYM ,11,0CTJirancH 11ocne B03MO)KHO MeHhrnero '-IHCJia rnaroB 

w npn BhIIlOJIHeHHH JJ:OilOJIHHTeJihHOrO ycJIOBHH lim (bpk - apk) = € • 
k ➔ W 

ITo,11, t no,11,pa3yMeBaeTCH )KeJiaeMaH TO'-IHOCTh B onpe,11,eneHHH qJH3H'-le-

CKIIX napaMeTpOB. B cny'-lae CJIHllIKOM CHJlhHOro Cy)KeHHH HHTepBana 

H3MeHeHHH p /unH, JIHa'-le, o6naCTH BapJiaunii p / 3TO ycJIOBHe 

6y,11,eT BbIIlOJIHeno npe)K,11,eBpeMeHHO II npouecc 110,11,rOIIKH OKOH'-IHTCH Ha 

CKJIOHe KpHBOH, npe,11,cTaBneHHOH Ha pile. 1, He HMeH B03MO)KHOCTH 

_1ocnir11yTb MHHHMyMa. B cJiy'-lae CJlllllIKOM cna6oro Cy)KeHHH o6nacTH 

Bap11a11un MHHHMYM, KOHe'-IHO, ,11,0CTH)KJIM, HO yBeJIH'-IHBaeTCH BpeMH 

o6pa60TKH pe3yJihTaTOB, TaK KaK pacTeT '-IHCJIO HTepaIIHH, He Be,11,Yll.\HX 

K HX yny'-lrnenmo. ITpJIMep na PIIC.1 o6bHCHHeTTOJihKO IIPHHUHil MeTo,11,a. 

u peaJihHOM CJiy'-lae C n CB060,11,HhIMH napaMeTpaMH X 2 
3aBHCHT 

OT Bcex 3TIIX napaMeTpOB. C Ka)K,11,hlM rnaroM HTepaunH x 2 (P. ) H3Me-
l 

HHIOTCH ,11,JlH Bcex n napaMeTpOB Pi no THUY puc. 1. 
TaK KaK 3Ha'-leimH 11apaMeTpOB BO BpeMH npouecca no,11,ronKH 6epyTcH 

COBeprneHHo,cJiy'-laHHO, JcpcpeKTHBHOCTh ero MO)KHO oxapaKTepH30BaTh 

nepoHTIIOCTblO ,11,aJihHenrnero YJIY'-IIlleHHH y)Ke ,11,0CTHrHyToro pe3yJibTaTa. 

ITpeLJ.BapnTeJibHoe npe,11,cTaanenne 06 JTOM MO)KeT ,11,aTh cne,nyroll.\aH 

l'py6aH OIICHKa. ITapaMeTp c HOMepOM i Be,11,eT K YJIY'-IIlleHHIO B npouec­

ce no.J,roHKH, ecmr on ne)l(HT Ha oTpe3Ke /3 i ( bpi - api )Bceii o6nacTn 

uap11a1111n. BepoHTHOCTb :noro paBna, cne,11,oBaTeJihHO, /3 i. TaK KaK 

npou:.1Be,11,e1111e II nepoHTHOCTCH f3 i npH6JlH)l(eHHO MO)l(eT 6hITb 3aMe-

11eno Benu•mnon cpe,11,nero reoMeTp114ec1<oro ff Bcex f3i, BoJne,11,eHnoii 

6 



2 
B CTeneHh n ' TO nony-<IaeTCR, qTo aepoRTHOCTh ynyqrnet!_HR X npH 
O.D;HOBpeMeHHOM H3MeHeHHH acex napaMeTpOB paana: W ~ {3 n • B CBR3H 
C TeM, qTo cy:>KeHne o6nacTH_BapHaUHH npoHCXO.D;HT HeCHMMeTpH4HO, 
MO:>KHO cqHTaTh, qTQ 0,5 <_f3 < 1 • Cne,n;yromtte ,n;aa q>aKTa Be)].yT K 
,n;anhHeii:rneMy yaenttqeHmo {3 • Bo-nepahIX, He ace napaMeTpb1 H3Me1rn­
IOTCR B npaBHilhHOM HanpaaneHHH H' BO· BTOpblX. na pa Me Tpbl pi BXO.D;RT 
B qiyHKUHlO X 2 (pl, ... , pl) ) C pa3nH'IHbIM aecoM. no rpy6oii OUCHKC, 

f3 ,n;on:>KHO ne:>KaTh a HHTepaane 0,7 - 0,9. 
Ha pnc. 2 rrpe,n;cTaBneHa 3aBHCHMOCTb w OT n. C pOCTOM qucna 

rrapaMeTpOB n CKOpOCTb H3MeHeHHR aepoRTHOCTH dw / dn YMCHb· 
rnaeTCR. ,nnn 6 cao6o,n;HhIX rrapaMeTpoa K ynyqrnenmo ae.n;eT Ka)K)].hiii 
aTopoii rnar HTepauttn, ,n;nn 10 - Ka)K)],hiii TpeTHii rnar, ,n;nn 20 - Ka)K)],hiii 
BOCbMOH rnar. B orrncaHHhIX HH:>KC ITPHMepax rrpHMeHeHHH MeTo,n;a Ka· 
qecTBeHHOe rroae,n;eHHe 3TOH 3aBHCHMOCTH TaKoe :>Ke, KaK Ha PHC. 2. 

3. Ilepab1ii npuMep 

MeTO.D; no,n;rOHKH, OilHCaHHblH B pa3,n;ene 2, 6bin IlpHMeHeH .D;JlR 
aHaJ1U3a yrnOBbIX pacrrpe,n;eneHHH ,n;uqicliepeHUHaJlbHOH rronHpH3aUHH HyK· 
nouoa, ttcrrycKaeMbIX a pea1<unnx, rrpoxo,n;nmux c o6pa3oaanneM cocTaa­
noro n,n;pa. C rroMomhIO n,n;epnoii: peaKUHH 12c ( 3 He, p

0
) 

14 N a pa6o­
Te /2/ 6hmo uccne,n;oaano rrpoMe)KyT0 1moe H,n;po 15 O. no Teopttu, pa3-
BHToii a pa6oTe CttMona H BenhTOHa 131, yrnoaoe pacrrpe,n;eneutte 
,n;Hq>qiepenuuanhHOH rronnpn3aUHH MO)KeT 6b!Tb rrpe,n;cTaBJlCHO CYMMOH 
HOPMHPOBaHHblX cqiepuqeCKHX lfiyHKUHH ] - ro po,n;a. 3a,n;aqa 3aKnroqaeTCR 
B TOM, qTo6bI 83 yrnOBblX pacrrpe,n;enenuii 110J1RPH3aUHH npOTOHOB, 

3 
H3MepeHHhIX rrpu pa3nuqHhIX 3Heprunx qacTHU He, Bbl3bIBaJOmHx pe-
aKUHIO, onpe,n;enHTh rrapaMeTpbI /rronHyro UIHPHHY' napuHaJlbHblC llIHPHHhl, 
3HepruIO ypoBHR, CITHH H qeTHOCTb/ ypoaneii COCTaanoro R.n;pa 15 0 , 
yqacTayromttx B peaKUHH. ,nnn 3TOro Heo6xo.n;HMO yqHTbIBa Tb ace KOM • 
6unaunn HCCKOnhKHX /,n;o IlRTH/ YPOBHeii C pa3nnq11bIMH KBBHTOBhlMH 
xapaKTepHCTHKaMH. 

,nnn 110,n;ronKn no MeTo,n;y rpa,n;neHTOB nptt I 2 cao6o.n;HhIX rrapaMeT· 
pax Heo6xo.n;nMo rrpnMepHo 15 MHHYT cqeTa na E3CM-4, u rroJTOMY 
,n;annan rrpo6neMa ne MO:>KeT 6hITh perneHa TaKHM crroco6oM. 3Ta Tpy,n;­
HOCTh rrpuaena K pa3BHTH}O H npnMeHeHHlO H3IlO:>KeHHOro MeTO)],a- 110.::l • 
roHKH. ,nnn onpe,n;eneHH.ll rpaHHU ao H bp MO:>KHO HCITOilb30B8Th TOJlb· 
KO rrpaBHJ10 CYMMHpoaaHHR rraputtanhHblX llIHPHH. B CBR311 C ')THM .D;JlH 
cao60,n;nh1x napaMeTpo_a nonyqnnHCh oqenh rnupoKne o6nac T II aapnaunii. 

• 
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TipHMeHeHHe CTaTHCTHqecKoro MeTo.na no.nroHK~ .nano 3HaqHTeJILHYIO 

3KOHOMHIO BO BpeMeHH cqeTa, B .naHHOM cnyqae OHO COKpanrnOCh 

C 15 MHHYT .no 30 ceKyH,ii, qTo 03HaqaeT yBenuqeHHe CKOpOCTH cqeTa 

B 30 pa3. 

Ha puc. 3 npHBe.ll;eH n'pnMep 3aBHCHMOCTH X 2 oT .ll;ByxnapaMeTpoB. 

OqeHh 60JihWHe o6naCTH BapHaUHH napaMeTpOB Tpe6yIOT ITOBTOpHoro 

npuMeHeHHH npouecca no.nroHKH HeCKOJILKo pa3. 

B .naHHOH o6nacTH BapHaUHH, KOTOpaH onpe.neneHa rpaHHUaMH 

apl , bpi H ap2,bP2,Ja,L(aIOTCH cnyqaHHLie 3HaqeHHH napaMeTpOB P J H P2. 
B cnyqae, eCJIH COOTBeTCTBYIOI.Uee 3THM napaMeTyaM 3Haqe1me X 2oKa­

)KeTCH MeHLrne: Hanepe.n 3a,L(aHHOro 3HaqeHHH X Iim , HaqHHaeTCH ITO_:P" 

ro11Ka. ECJIH B3HTh .L(JIH paccMaTpHBaeMoro npHMepa B KaqeCTBe Xum 
3HaLJeHHe 500, TO no.nroHKa HaqHeTCH y)Ke B TOqKe 1 C HaqaJihHhIM 

2 . 
3HaLJeHHeM x = 250. PeJynLTaToM 3Toro nepBoro npouecca no.nroHKH 

HBJIHeTCH yMeHhllleHHe X 2 
.no 80. EcJIH Teneph yMeHhlllHTh X ~im .no 

3HaLJeHHH 100, KOTOpoe HeCKOJihKO 60Jihllle, qeM HaHnyqwee,L(OCTHrHy· 
2 

TOC .no CHX nop X , TO BHOBh npouecc no.nroHKH MO)KeT Haqa ThCH 

6 v 2 / · TOJlhKO BIIYTPH .ll;Byx O nacTeH, orpaHHqeHHhlX JIHHHHMH X = 100 Ha 

PHCyHKe 3TH JIHHHH BhI,L(eJieHhl/. Ilocne p.iJ:.na Hey.naqHh!X HTepauun 

upouecc no.nrOHKH, uaqaBWHHCH B ToqKe 6, .ll;OCTHrHeT 3HaqeHHH X 
2 

=15. 
2 

HoBhIM yMeHbllleHHeM X Iim .no 3HaqeHHH 20 eI.Ue 60Jihllle cy)KaeTCH 

o6JiaCTh, B KOTOPOH B03MO)KHa .nanhHeHrnaH no.nroHKa /Ha PHCYHKe -

nyHKTHpHaH JIHHHH/' TaK qTo, Kor .na nocne pn.na .nanhHeHWHX HanpaCHhIX 

UTepauuii npouecc no.nroHKH HaqHeTCH B TOqKe' 14, TO OH MO)KeT OKOH" 

lfHThCH B6JIH3H HaHMeHhWero MHHHMyMa. qeM CHJlhHee Cy)KeHHe o6nac­

Teii nocne Ka)K.noro npouecca no.nroHKH, TeM 6onhrne qncno HanpacHh!X 

l!Tepauuii B 061.UeM npocTpaHCTBe. Ho B CBH3HC TCM, qTo TaKHe HTepa­

l~IIH ne Tpe6yIOT 60JihWOro BPCMCHH cqeTa, nerKo MO)KCT 6hITh .ll;OCTHr • 

HyTa TaKaH IlJIOTHOCTh TOLJeK B npocTpaHCTBe, KOTopaH rapauTnpyeT 

HaXO)K.ll;CHHe uannyqrnero MHHHMyMa. 

4. Bmopoii npuMep 

PaJBHTHe Harnnx 3HaHHH O CTPYKType aTOMHoro H.L(pa npoHCXO.L(HT 

B .nairnoe BpeMH B o6naCTH H.L(e_pHOH cneKTpOCKOillIH 60JihllICH LJaCThlO 

u HanpaBJieHHH yxo.na OT JIHHHH CTa6HJihHOCTH B o6naCTH KOpOTKO)KHBY" 

lllHX. U30TOIIOB. qlICJIO II30TOilOB, KOTOpoe CTaHOBIITCH .L(OCTYilHhIM nc'­

cne.nosaHHIO 6naro.napH HOBhIM ycoBeprneHCTBOBaHHhIM 3KCnepHMCH" 

TaJihHhIM MeTO.ll;aM, IlOCTOHHHO YBCJIHLJHBaeTCH, II B 061.UCM pacTeT CJIO)K" 

HOCTh cxeMbl YPOBHCH 3THX H.ll;ep. DhICTpaH o6pa6oTKa 3TOH cneKTPOMCT· 
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PH'-leCKOH HH<pOpMaUHH HBJIHeTCH OCHOBOH ,D;JIH aHaJIHJa peJyJib·TaTOB 

HJMepeHHH Herrocpe.n;CTBeHHO BCJie,n; Ja 3KCrrepnMeHTOM, '-ITO HMeeT 

6oJibUIOe 3Ha'-leHHe B oco6eHHOCTH rrpH HCCJie,n;oBaHHH KOPOTKO:>KHBYIUHX 

H30TOITOB H IlPH rrpHMeHeHHH MeTO,Il;OB H,n;epHOH crreKTpOCKOilHH B rrpn­

KJia,D;HbIX Ja,n;a'-lax. Ilo3TOMY rrpouecc rro.n;roHKH, orrncaHHhIH a paJ,n;ene 2, 

6bIJI rrpHMeHeH TaKiKe K H3)'1!eHHIO 3TOii rrpo6JieMb1. 

,[(JIH o6'bHCHeHHH rrpHHUHila ,D;OCTaTO'-IHO, eCJIH B paMKaX 3TOH pa6oTbl 

6y,n;eT paccMoTpeH rrpocToii cny'-laii. Ilpe.n;rronaraeTCH, '-ITO: a/ cpopMa 

IlHKOB MOiKeT 6bITb xopOUIO OilHCaHa CHMMeTpH'-IHOH cpyHKUHeH raycca, 

6/ KPHBaH cpona c xopOUIHM rrpH6JIH:>KeHHeM OilHCbIBaeTCH IlOJIHHOMOM 

3-ii CTerreHH, a/ HMeIOTCH TOJlbKO HeJHa'-IHTeJibHbie HaJIO)KeHHH coce.n;HHX 

IlUKOB, r/ 3KCilepnMeHTaJibHbie JHa'-leHHH HMeIOT ne60JibUIHe CTaTHCTH­

'-leCKHe OUIH6KH. 

3a.n;a'-la COCTOHT a onpe,neJieHHH IlOJIOiKeHHH IlHKOB n HX aMITJIHTy,n. 

Reno Bbipa:>KeHJiaH CTpyKTypa TaKHX crreKTPOB Il03BOJIHeT HCilOJib30BaTb 

MaTeMaTH'-leCKHe COOTHOUieHHH ,D:JIH Ja,naHHH OTHOCHTeJibHO MaJibIX 06-

nacTeH aapnaunii ,D:JIH rrapaMeTpoB IlOJIOiKeHHH, aMITJIHTY,D:b(Hq>Olia. B oT­

JIH'-IHe OT rrepaoro rrpnMepa 3,D:eCb y,nonneTBOPHTeJibHbie peJyJibTaTbl 

MOryT 6bITb rronyqeHbl C IlOMOIUbIO 0,D:HOKpa THOH rro.n;roHI<H. Ban,ny Toro' 

'-ITO rrpouecc rro,nrOHKH HBJIHeTCH CTaTHCTH'-leCKHM, o6iuaH OUIH6Ka Jann­

CHT KaK OT CTaTHCTH'-leCKOH OUIH6KH 3KcrrepnMeHTaJibHbIX 3Ha'-leHHH, 

TaK n OT CTaTHCTH'-leCKOH OUIH6KH MeTo,na. OUIH6Ka, BHOCHMaH MeTO,D:OM, 

MO:>KeT 6hITb HCCJie,noBaHa Jiy'-IUie acero, ecJIH 3KCrrepHMeHTaJibHYIO 

OUIH6Ky MO:>KHO C'-IHTaTb rrpeHe6pe:>KHMO MaJIOH. Ilo3TOMY 3TH 

•HCCJie.n;oaaHHH 6bIJIH rrpoae,neHbl Ha KOHCTpynponaHHbIX crreKTpax, ,D:JIH 

KOTOpbIX 3Ha'-leHIIe x 2
, rrpn ,D:OCTaTO'-IHO 6oJibllIOM '-IHCJie· H!epaunii, 

CTpeMHTCH K rrpe,neJibHOMY 3Ha'-leHHIO, paBHOMY HYJIIO. 

Ha pHC. 4 rrpe.n;cTaBJieHbl peJyJibTaTbl ,D:JIH rrapaMeTpa 3HeprHH E ' 
Ha pHC. 5 - ,D:JIH napaMeTpa HHTeHCHBHOCTH A • ,[(JIH Tpex CJiy'-laen, 

a HMeHH0, ,D:JIH O,D:HOBpeMeHHOro rrpouecca rro,nrOHKH c 6, 12 n 20 cao-

60,n:HbIMH rrapaMeTpaMH, HaHeceHO '-IHCJIO N peJyJibTaTOB rrpouecca 

rro,nrOHKH C orrpe,neJieHHbIM 0TKJIOHeHHeM /1 E/B ff !1A/1A COOTBeTCTBeH­

HO. Ilpouecc rro,nroHKH Ha'-IHHancH Ka:>K,nblii pa3 a ,npyroii, cnyqaiiHo 

BbI6paHHOH TO'-IKe n - MepHoro rrpocTpaHCTBa CBo6o.n;HblX rrapaMeTpOB, 

'-ITO TeM CaMblM ae,neT K CTaTHCTH'-le0KOMY pa36pocy KOHe'-IHblX pe-

3YJibTaTOB. IloaepXHOCTHM, JaUITpHXOBaHHbIM pa3JIH'-IHbIM o6pa30M, 

COOTBeTCTBYIOT pa3JIH'-1Hble 3Ha'-leHHH aMITJIHTy.n;. IlHKH B crreKTpe paJ­

JIH'laJIHCb no aMITJIHTy,ne 6oJibllie '-leM Ha TPH rropH,n:Ka . 

. lb pnc, 4 n 5 BH,D:H0, '-ITO cpe,n:Hne CTaTHCTH'-leCKHe OUIH6KH /1,.E/B n 

11 A/ A paCTYT ,Il;OBOJibHO Me.n;neHHO c poCTOM '-IHtJia rrapaMeTpOB. OHH 
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yBeJlH'IHBaIOTCH rnaBHhIM o6pa30M 3a C'leT yMeHhUieHHH 'IHCJla O'leHh 

xopornHX pe3YJ1hTaTq_B, B TO npeMH KaK ,IJ,JlH MaKCHMaJlhHOH OUIH6KH 

na6n10,1J,aeTcH JlHUih cna6aH TeH,1J,em.1;HH pocTa. ,D;nH 20 cao60,1J,HhIX 

napaMeTpOB /\ E/ B .= 1,2. 10-3 ' 'ITO ,1J,aeT BKJla,IJ, B 06my10 OUIH6Ky 

I\ E = 3,6 3B, ecnH npHHHTh, K npHMepy, pa3peUiaIOUJ;YIO cnoco6HOCTh 

,IJ,CTeKTOpa B = 3K3B. B CaMOM ue6naronpHHTHOM CJlytJae MaKCHMaJ1h-

11aH oUIH6Ka l'l EI B = 5 • 10-3 
BHOCHT ,1J,ononunTeJ1hHYIO ueonpe,1J,eneu -

HOCTh B onpe,1J,eJ1eHne noJlO)l(eHHH nnKa !').E = 15 3B.bOJlee 3HatJ11TeJ1h­

Hhl OTKJlOHeHHH OT ,IJ,eHCTBHTeJlhHOro 3HatJeHlrn napaMeTpa ,IJ,JlH nHKOB 

C MaJlhIM 3Ha'leHHeM aMnJlHTy,IJ,. TaK KaK 3THM nHKaM npncyma 60J1hUiaH 

3KCnepHMeHTaJlhHaH OUIH6Ka, TO nonytJaeTCH, _'ITO norpeUIHOCTh B onpe­

.ueneHHH noJlO)l(eHHH nHKOB Mana no cpanHeHHIO C 3KcnepHMeHTaJ1hHOH 

oum6KOH. Bnn.uy 3TOro OHa MO)l(eT He Y'IHThlBaThCH. 3TO BepHO ,IJ,JlH 

aMnJlHTY .u BnJlOTh ,IJ,O 10 5 • IlpH 60JlhllIHX 3HatJeHHHX aMnJlHTYA, Hanpo­

THB, MO)l(HO npeHe6pe'lh 3KCnepnMeHTaJ1hHOH OUIH6KOH no cpaBHeHHIO 

c OUIH6Koii, BHOCHMOH MeTO,IJ,OM no,IJ,rOHKH. 

TaK KaK CTaTHCTH'leCKHH MeTO,IJ, no,IJ,rOHKH ,IJ,OJl)l(eH o6ecnetJHTh 

6hICTPYIO o6pa6oTKy cneKTpOB, 60J1hllIOH HHTepec npe,1J,CTaBJ1HeT 3aan­

CHMOCTh TO'IHOCTH napaMeTpOB OT npO,!J,OJl)l(HTeJlhHOCTH BpeMeHH CtJeTa. 

B. 3TOM HanpanneHHH npOBO,IJ,HJlHCh CHCTeMaTH'leCKHe HCCJle,IJ,OBaHirn, 

peJynhTaT KOTOphIX KatJeCTBeHHO npe,1J,cTaBJ1eH na pnc. 6. 

Kpnaa.ii /1/ Ha PHC. 6 nonyqaeTCH, eCJlH npoBO,IJ,HTCH TOJlhKO rpy6oe 

onpe,1J,eJ1eHHe Ha'laJlhHhIX 3HatJeHHH napaMeTpOB, H, KaK CJle,IJ,CTBHe 

3TOro, npe,1J,nonaraIOTCH OTHOCHTeJlhHO 60J1hUIHe o6nacTH BapHaIJ;HH 

napaMeTpOB. KpHBaH /2/ nonyqaeTCH npH xopoUieM ytJeTe CBOHCTB 

rayccoaoii <PYHKUHH, 3,IJ,eCh COOTBeTCTBeHHO yMeHhUieHhl o6naCTH eapHa­

unii napaMeTpoe. 

CtJeT B03MO)1("CH B Tpex pa3J1H'IHhIX pe)l(HMax, OTMetJeHHhIX TOtJKaMH 

A, B, C • TotJKa A COOTBeTCTByeT npH6J1H)l(CHHOMY 3HatJeHHIO, Haii­

,IJ,eHHOMY 6e3 no,IJ,rOHKH, OHO MO)l(eT CJlY)l(HTh rpy6oii ou;eHKOH H npH­

rO,IJ,HO ,IJ,JlH KOHTPOJlH XO,IJ,a 3KCnepHMeHTa. Heo6XO,IJ,HMOe ,IJ,JlH 3TOro npe­

MH o6pa60TKH t A HBJlHeTCH aoo6me CaMhIM MaJlhIM BpeMeHeM nonyqe­

HHH HHqJOpMaIJ;HH. IlepBhie UiarH HatJaBUierocH npouecca no,IJ,rOHKH He 

npHBO,IJ,HT K cylll;eCTBeHHOMy ynytJUieHHIO, TaK KaK BHatJaJle HCnhIThIBaer-
2 " 

CH 'IYBCTBTeJlhHOCTh X K HanpaeneHHIO npH H3MeHeHHH napaMeTpOB. 

Ho y)l(e CJle,IJ,yIOui;He UiarH OtJeHh CKOpO Be,IJ,yT K 3HatJHTeJ1hHO yny'lllleH­

HhlM JHatJeHHHM /TotJKa B I, TO'IHOCTh KOTOPhIX y)l(e cMorna 6hI 

YAOBJleTBOpHTh 60J1hllIHHCTBY Tpe6oBaHHH. lionee BhlCOKOH TO'IHOCTH 

MO)l(HO ,IJ,OCTHrHyTh TOJlhKO 3a C'leT cymecTBeHHOro BO3pacTaHHH Bpe­

MeHH C'leTa /TOtJKa C /. Ho TOr,IJ,a CTaTHCTlltJeCKHH MeTO,IJ, TCpHeT 
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CBOe npeuMymecTBO nepe,n; ,n:pyrHMH MeTo,n;aMH, KOTOpoe KaK pa3 H 
COCTOHT B oqeHh 6bICTPOM HaXO)K,Il;eHHH npn6ntt)KeHHbIX 3HaqeHHH. 

Ha KOimpeTHOM npm.rnpe MO)K}IO ,n;aTb npe,n;cTaaneHHe 06 3cpcpeKTHB­
HOCTII MeTo,n;a no,n;roHKH, onncaHHOro B 3TOH pa6oTe: ,n;m1 o6pa60TKH Ha 
E3CM-4 cneKTpa c 20 nuKaMH a 300 KaHanax a pe)KHMe ~A Tpe6yeTcH 
apeMH t A =6 ceK, a pe)KHMe B - apeMH t B = 30 ceK. 

Pe3ynLTaT npnMeHeHHH MeTO,n;a no,n;roHKH K 3KCnepHMeHTanbHO 
U3MepeHHOMY cneKTPY C xopomo H3onupoaaHHblMH IlHKaMH IlOKa3aH Ha 
puc. 7. 3KcnepnMeHTanLHO nonyqeHHLie 3HaqeHHH npe,n:cTaaneHLI 
TOqKaMH, pe3ynLTaTOM no,n;rOHKH HBnHeTCH npoae,n;eHHaH Ha PHC. 7 
KPHBaH. 3TOT cneKTP no,n;roHHTICH 100 pa3 C pa3nHqHblMH HCXO,Il;HbIMII 
cnyqaiiHLIMH napaMeTpaMH. ,[(nH Ka)K,n;Oii no,n;roHKH Ha E3CM -4 Tpe6o­
aanocL 15 ceK. IIonyqenHLie TaKHM 06pa30M cpe,n;Hne 3Haqemrn nono­
)KeHHH IlHKOB /a KaHanax/ H aMnnHTYA /B HMnynLcax/' a TaK)Ke HX 
cpe.n;HHe omu6KH noKa3aHbl Ha pucy1rne. 

5. 3a1u11otJe1we 

MeTO,D; no,n;rOHKH, OilHCaHHbIH a :noii pa6oTe, cny)KHT OCHOBOH 
CUCTeMbl nporpaMM ,n;nH 6blCTpoii o6pa60TKH 3KCnepnMeHTanbHOH HHcpop­
MaUHII / 4!,, IlOCKOilbKY OH o6ecneqnaaeT IlOBbillleHHe 3cpcpeKTHBHOCTH 
cqeTa 6onee qeM Ha nopH,n;oK. IIonyqaeMaH c noMOIUhIO 3Toro MeTo.n;a 
TOqHoCTh B 6onhllIHHCTBe cnyqaea anonHe ,n;ocTaToqHa ,n;nH Tpe6oaa1rnii, 
npe,D;bHBnHeMbIX ,n;aHIIOH cpH3HqecKOH 3a,n;aqeii. Ecnn ace )Ke B OT,n;enbHbIX 
cnyqanx CTaBHTCH 6onee BbICOKHe Tpe6oBaHHH, TO nonyqeHHbie pe3ynh­
TaTbl Moryr 6bITb HCilOilb30BaHhl KaK HCXO,D;Hble napaMeTpbl ,n;nH ,n;pyrnx, 
6onee TOqHhIX, MeTo,n;oa. -3a cqeT 3Toro MO)K}IO yMeHhllIHTb qncno HTe­
paunii, qTo TaK)Ke ,n;aeT 3HaqnTenbHblH BhIHrpbllll BO BpeMeHH. 

IlpHHUHil CTaTHCTHqecKoro MeTo,n;a no,n;roHKH 6bm npo.n;eMOHCTpHpo­
BaH Ha ABYX pa3n11qHbIX npHMepax. B 3TOH pa6oTe o6bHCHHIOTCH nHlllb 
OCHOBbl MeTo.n;a, Il03TOMY B pa3,n;ene 4 IlOKa3aHo ero npHMeHeHHe K 
npOCTOMY cneKTPY c HenepeKpbIBaIOIUHMHCH IlHKaMH. Ilo,n;po6Hoe onnca­
HHe CHCTeMbl nporpaMM .n;nH 6blCTpoii o6pa6oTKH cneKTPOB, a TOM qncne 
u .n;nH CilO)KHbIX cnyqaeB c CHilbHO nepeKpbIBaIOmHMHCH IlHKaMH, 6y,n;eT 
,n;aHo B oT.n;enhHOH pa6oTe. 

Ilpe,n;naraeMblH MeTO,D; HBnHeTCH ,D;OCTaToqHo YHHBepcaJibHbIM,. H, 
HaaepH»Ka, 6y,n;yT Haii.n;eHbI o6nacTH ero ,n;aJILHeiimero npnMeHeHHH . 

... 
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paMeTpa p OT BpeMeHH o6pa60TKH t • KpHBaH 1 - 6e 3 y'-leTa Ma· 
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, 
PHO. 7. IlpHMep IIPHMeHeHHH MeTo.n;a rro,n;rOHKH K 3KCIIepHMeHTaJihHOMY 
crreKTPY, COCTOHll(eMy H3 xopomo H30JIHPOBaHHhlX IIHKOB. TO'-IKH • 3KC • 
rrepHMeHTaJihHhle 3Ha1.JeHHH; KPHBaH • pe3yJihTaT rro.n;roHKH • 
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