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/ COCT8BJHIIOIDYIO llOCn9JlHR9 

T 6b!Tb npeJICT8BneH B 3 B8-

IHrmiil:CKOM H3b!K8X, 
iTCH TOnbKO B CTp8Hbi-Y'l8CT-. 

meM, onpeJienHeT TeMaTH'le­
MaTH'lecKHX KBTeropHft H3Jl8-

T9JH!M, · 
I B npaBOM B9pXH9M yrny Ha 

!Tbl R coo6meHRH 011HI1 Mbl 
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Mccnenoaaane o6paTaoro aneKTpripo~eanH nnoaoa /l/ 

"-+ p - e++ e-+ n I 
I 

- Tpe6yeT HSMepeHHH H9CKOilbKHX 8MilllHTYlll HMnynbCOB H Bp9M9HHbiX HHT9pBa-
i . • 

noB Me}K)ly HHMH npH pei'HCTpauHH K8)KJl0I'O C06biTHH, nepBOH8'l81lbHO pei'HCT- . 
I • 

paiiHH aMIIIIHTynHo-BpeMeHHOH HH~OpMBUHrt IIPOH3BOllH118Cb C IIOMOillbiD IIHTH• 
I 

ny'leaoro ocunnnorpa!fJa. B ycoaepmeacTaoaaaaoM aapnaaTe ycTaHOBKH /2/nnH 

aTofi uemn npnMeHHeTcH cncTeMa MHoroJepaoro aaannsa /3/ 1 pa6oTaromaH 
I 

coaMeCTHO c 3BM MliacK-22. B aacToHmefi pa6oTe onnchrBaeTCH aneKTpoanaH· 
. • I . . 

annapaTypa, ncnonbsyeMaH nnH npoaeneanH mecTnMepaoro aaannsa; Kann6poa-
. . I . . 

Ka CII9KTpOM9TpH'19CKHX TpaKTOB H KOHTpOnbHBH o6pa60TK8 HH~OpMBUHII BO 

Bp9MH 9KCll9pHM9HTa, 

i 
8neKTpOHH8H anrrapaTypa 

! 

3Kcrrep1IM9HT81lbH8H ycTBHOBKa 

nso6pa)KeHa aa pnc. 1. Oaa cocTOHT 

/2/jnnH H3y'l9HHH·YK838HHOi1 peaKUIIll' 

HS 6-TII CUHHTHilllHUHO!lHbiX C'l9T'IIIKOB . 
! 

( C 1 t- Ce ) 1 nayx 'lepeaKoBcKnx c'leT'lnKba 
• I 

) , nayx 'lepenKoB-

- • I " "' 

cKiix cneKTpoMeTpoa nonaoro nornomeHHH ( Cg, c 4 ) n nayx onTn'lecKnx 
I . . . 

ncKpOBbiX KaMep ( HKJ 1 HK2). Hs aneKTpoaaott perncTpnpyromefi annapaTypbi 

aa pnc. l npencTaaneaa TOnbKO cncTeMal crreKTpoMeTpn:ecKHX TpaKTOB. Ha 

aTy _ cncTeMy nocTyrraroT ynpaanHromne HMfynbCbi1 Bbipa6aTbiBaeMbie norn'!ec­

Kott cncTeMofi npn coananeann nMnynbcoa o~ neTeKTopoa CJ 1 C2, c 5 , Ce, 

.. .... ... -.. .- I . -. 
C1, C2, Cg, c4 H OTCyTCTBHH HMrrynbCOB OT neTeKTOpOB Cg ·H C4. 
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! 

I 
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YnpaBnHIOIIIHe JIMnynbCbi, npoii:nH '!epe3 aopManbHo oTKpbiTYID cxeMy 

nponycKaHHH Ae, nocTynaiDT Ha pasBeTBHTenb P. MMqynbChi c BbiXo~a pa3-

BeTBHTeng OTKpb!BalOT Ha 60 I- 80 HC9K JlliH9llHbl9 CXeMbl nponycKaHHH en }I­

t- en
5

, CTOHIIIH9 B CIT9KTpOM9TpH'I9CKHX TpaKT8X, 

Ka}K.(loe co5brTIIe DMecTe c HoMepoM 3aHIIMaeT B HaKo 

poiiCTBe aaanH3aTopa 'I~Thrpe 18-pa3pSUUihiX. 'IIIcna. nocne 31 

ITIITenbHOrO ycTpOiiCTBa (1024 co6biTHH) HH~OpMaUHH aBTO~ 

~aBanaCb B 5y~epH09 H8KOITHT9JlbH09. YCTPOllCTBO ueHTpa Ha 

E 1 II E2 oT cneKTpoMeTpoB nonaoro nornomeHHH Cg II c
4

, aMnnliTY~hi HM- .l pa5oTKII liH~opMaUHH, II aa5op ~aHHhiX npo~on:lKancH IS! • 

nynbcoB At II A2 oT 5oKOBhiX cuHHTIInnHUHOHHhiX c'!eT'IHKOB es II e
6 

II Bpe- J· MaccHB liH~o~MauHH H3 5y~epaoro HaKonHTe~b~oro _yeT 

B cneKTpoMeTpli'I9CKHX TpaKTax H3MepHIDTCH aMnnHTYUbi JIMnynbCOB 

Meaa Tt II T 
2 

nocTynneHIIH sTIIX HMnynbCOB no oTHoiiieHIIID K JIMnynbCaM I TeMe npHMOii CBHSII nepe~aBan CH Ha · paccToHHHe 1 KM aa 3E 

MOHIITOpHOrO CUIIHTIIJlJlSIUHOHHOro C'I9T'IliKa e , · (. i) r~e OH 
3

anHCbiBancg Ha MarHHTHyiD neHTy II 3aTe•M o5pa5aTI: 
2 . 

MMnynbChi oT nepe'IHCneHHbiX ~eTeKTopoB nocTynaiDT aa nliHeiiHbie cxe- I TaThi oopaooTKII aBToMaTH'IeCKH ~epe~aBanHCb no cncTeMe 

Mbl nponycKa_HliH en 1 1- ens. Ube~eCT8Jlbl KOTOpblX Obinli yBenli'I9Hbl TaK, B oy~epaoe .HaKOITIITenbHOe ycTpoiiCTBO, nony'IeHHhlH Mace 

'ITOObl npu OTCyTCTBHH BXO~HblX-Clii'HanOB-OHH-p9l'HCTpHpoBaJlHCb_B_O~HOM , OTne'!aTaH, BbiBe~eH Ha rpa~OllOCTpOHT9Jlb liJlli 8KpaH o 

H3 nepBbiX KaHanoB aaanH3aTopa. . i Bee KOMaH~br, Heo5xo~IiMhie-~-nH o5MeHa HHcpopMauHet 

MMnynbCbi co. cneKTpoMe'l'pH'IeCKHX Bbrxo~oB ex eM nponycKaHHH en 
1

, I nporpaMMHhiM nyTeM Ha 3BM. 3io noaBonHeT nerKo nepecT. 

cn2,- en4• ens nocTynalOT Ha aMUJlliTy~Hbi9 npeo5pa3oBaTenH BAn-s, a I OOMeaa. KaK npH npHMOii, TaK II npH o5paTHOll CBH3H CB9TO 

HMnynbCbl c OhiCTpbiX BbiXO~OB cxeM nponycKaHHH en2. eng H en4 - Ha CHrHanbl Ha nynbTe ynpaBneHHSI, pacnonO:lK9HHOM PH~OM c e 
Bp9MH-aMnnli'I'y~Hh,I9 KOHB9pTOpbl B-A J II B-A 2.' e BbiXO~a KOHB9pTOpOB JIM- - ITHTenbHbiM ycTpoti:CTBOM, ITOSBOJlHIOT cne~HTb 3a npouecca~ 
nynbCbi 'I'BK:>Ke. nocTynaiOT aa aMnnliTynHhre npeo5pa3oBaTenli EAfl-5. ~opMaUHH. npH npHMoil CBH

3
H UHKn nepena'IH, KOHTpong ·II 

- Bcero liCllOJlb30BanOCb 6 aMITJlHTyU~biX npeo5pa30BaTeneii:,. KOTOpbie 1!
3 4096 

'IHCen ·
3

aHHMalOT OKOJlO 9 CeK, a npH oopa·T~Oii: 
.- ' ~- . 

BKJllO'IaJlHCb B CIICT9MY MHOrOM9pHOrO aHaJlH38 /3/, 3anycK CHCT9Mbi ocy-

meCTBJlHJlCH ynpaBJlHIOIIIHM HMITYJlbCOM, 3anHCb HH~OpM8UHH C npeo5pa30BaTe­

neii: B CIICT9M9 npOH3BOllHJlaCb Ha TpH apH~M9TH'I9CKHX perHCTpa, nBa 1!3 

KOTOpbiX HMeiDT no 18, a Tpe'I'Hii: - 12 ~BOH'IHhiX paapH~OB. B sKcnepiiMeHTe 

Ka}K.(lblii: perHCTp pa30HBancg Ha ~Be paBHbl9 'IaCTH 1 a HM9HH0 1 ~ng H3MepeHHH 

saeprOBhi~eneHHH B cneKTpoMeTpax E 1 H E
2 

II BpeMeHII nocTynneHHH HMnynb­

coB' oT 5oKOBbiX C'I9T'IHKOB T 1 H T 2 OTBO~Hnocb no 9 UBOH'IHbiX pa3pHnoB 

( S12 KaHanoB) t a UJlH li3MepeHHSI aMITJlliTyn HMITYJlbCOB OOKOBbiX C'I9T'IHKOB 

A 1 II A2 - no 6 nBoH'IHbiX paspgnoB ( 64 KaHana). 

Ha CHCTeMy MHOrOMepHOrO aHaJlH3a TaK:lK9 no~aBanCH HOM9p COObiTHH, 

KOTOpbiii: onpenenHJlCH C'I9T'IHKOM ynpaBJlHIOIIIHX HMITYJlbCOB /4/, 3ToT· :lK9 HO­

Mep B BII~e neCHTII'IHbiX UH_cPP cPOTO:r:pa¢HpOBancH Ha cPOTOllJ19HKY BM9CT9 C • 

TpeKaMH HCKpOBbiX KaMep, 'ITO ~aBano B03MO:lKHOCTb ocymecTBJlHTb H~9HTHcPH­

KaUHIO BCeii: HH~OpMaUHH, OTHOCHIII9ii:CH K O~HOMY COOhiTHIO. 

4 

I 

KanH6poBKa cneKTpoMeTpH'IeCKHX TpaKTOB 

KanH5poBKa aMnnHTYUHbiX cneKTpoMeTpH'IeCKIIX TpaK' 

II A2 II no~5op Koa~¢nuneHTOB ycuneaug aMnnnTynHbiX np 

f!POH3BO~HJlliCb C ITOMOIIIblO reHepaTopa H8HOC9KYH~HblX liMIT) 

HOii: aMITJlHTY~bi .f, ocnaoHTeng On II C'I9T'IHK8' Ha 80 HMny 

Ocna6HT9Jlb on c llOMOIIIblO nepeKniD'IaTeng Ha 11 ITOJlQ)KI 

nony'IaTb KO~~HuHeHT nepe~a'IJI HMnynbca OT 0 no 1 c IIIa 

'III~ 5noKHpyeT cxeMy nponycKaHHH AC nocne oTC'IeTa 80 

KaJlHOpOBK9 nep9KJllO'IalQTCH nepeKJllO'I8!9Jlli n J.-+ n7, II B 

Mepaoro aHannsa npoH3BO~HTCH nocne~oBaTenbHb!ii: aa6op n 

nnSI Bcex 11 nono:>KeHJiii: nepeKniD'IaTenSI_ B ocna6nTene 

.llnH Kann5pOBKH BpeMeHHbiX CIT9KTpOM9TpH'I9CKHX Tf= 

BM9CTO H3M9H9HHSI K08cPcPHUH9HTa nepena'IH ocna6HT9JlSI ( 

nepeKniD'I9HHe 3a~ep:lKKH B uenH liMnynbca 'cTapT' B ~Hanl 

C IIIarOM 4 HC9K, 

5 



IMBnbHO OTKpbiTYIO exeMy 

HMnynhebr e BhiXOJlB pas­

cxeMbi nponyeKaHHSI en p-

est , aMnmrTy)lbl HMnynbeOB 

v v 

e3 H e4, aMnnHTYJlbi HM-

:qeT'IHKOB es u ea u Bpe­

oTnornenuro K HMnynbeaM 

:::Tynaro,T na nuaeii:Hbte exe­

biX 6binH yBenH'IeHbi TaK, 

~rHeTpHpOBanHeb B OJlHOM 

1 exeM nponyeKaHHSI en 1• 

eo6pasoBaTenH EAn'7"5, a 

Sl en2, en3 If en4 - na 

'BbiXOJl8 KOllB9pTOpOB HM­

eo6pa30B8TenH EATI-:5· 

~o~~~-aoBaTene!t, KOTOpbte 

3/, 3anyeK eueTeMbi oey­

opMauHH c npeo6pasoBaTe­

rqeeKHX perHeTpa, )lB8 H3 

paapBJlOB. B aKenepuMeaTe 

1 a HM91IH0 1 JlnSI H3MepeHHSI 

:MeHM nocTynneHHSI HMnynh-

no 9 JlBOH"'HblX pa3pS1JlOB 
' 

rnbeOB 6oKOBbiX eqeT"'HKOB 

) . 
noi:taBanest HOMep eo6biTHSI, 

rrrynbCOB /4/, oTOT :lKe HO­

: na <jloTorineHKY BMeeTe e 

rh ocy~eeTBnSITb HJl9HTH$H­

:o6biTHIO, 

Ka)K)loe co6biTHe BMecTe e HoMepoM saHHMaeT B naKonHTenhHOM yeT-
I 

po!tCTBe aaanMsaTopa 'leTbipe 18-paspSIJlHhlX 'IHCna, nocne sanonnenHSI naKo-
. I 

nHTEinhHOI'O yeTpotieTBa { 1024 eo6b!THS1) 1HH<jlopM8UHSI 8BTOM8TH'I9CKH nepe-

)laBanaeb B 6y<jlepnoe naKonnTenhnoe yeTpoii:eTBo uenToa naKonneHHSI H o6-

pa6oTKH HH<jlopM8UHH 1 H na6op Jl8HHbiX llRDJlDn:lKaneSI /5/ • 

MacCHB HH<jlopM8UHH H3 6y<jlepHOI'O HaKonHTenbllOI'O YCTPOHCTBa no CHC-
• I I TeMe npHMOii: CB513H nepe)laBan eg Ha paeCTOHHHe 1 KM Ha oBM MliHCK-22 5/ 1 I • 

rJle on 3anHCbiBancg aa MarHHTHyro nenTyl H 3aTeM o6pa6aTbiBa~cH. Pe3ynh-

TBThi o6pa6oTKH aBTOM8TH'I9eKH nepe)laBanHeb no eHeTeMe o6paTHOfi CBS13H 

B 6y~epnoe .HBKOllHTenbHOe yeTp~ii:eTBo,lnony"'eHHbiM MaCeiiB MO:lKeT 6biTb . I 
oTneqaTan, BhrBeaen na rpa<jlonoeTpon~enh IInii aKpan oeuiinnorpa<jla, 

Bee KOMBHJlhi, aeo6xoJlHMbie JlnSI o6Mena Hn<jlopMauiieii:, opraHH3yroTCSI 
i ' 

nporpaMMHhiM nyTeM na 3BM. 3To no3BolmeT nerKo nepecTpaHBaTb npouece 
I 

o6Mena, KaK npH npHMO!t, T8K H npH o6p~THOfi eBH3H eBeTOBbie II 3BYKOBbre 
i 

enrnanhi aa nynhTe ynpaBnennn, paenono:lKeHHOM pSIJlOM e 6y<jlepHbiM HaKo-

_niiTenhHhiM yeTpotteTBOM1 ll03BOnSIIOT ene~HTb 38 npoueeeaMH nepe)la'IH HH-

<jlopMBUHH, npn npRMOH eBSI3H UHKJi nepeA8"'H 1 KOHTponSI .H 38llHCH MaeeJIBa 

113 4096 '!Heen 3BHHMaroT oKono 9 eeK,Ja npn o6paT~oii: 
I 
I 

KanM6poBKa cneKTpoMeTp
1

M'IeCKHX TpaKTOB 
I 
i 

OKOnO 6 eeK. 

Kann6poBKa aMnnnTyJlHhiX eneKTpo~eTpnqeeKHX TpaKTOB E1, E 2, A 1 
. I 

n A 2 n noJl6op Koa$$IIunenToB yeunenn£, aMnnnTyJlHhiX npeo6paaoBaTeneii 
I 

npOH3BOJlHnHeb e llOMOWbiO reaepaTopa HBHOCeKyHJlHbiX HMnynbeOB llOCTOSIH-. I .. . 
HOii: aMnnHTYJlbi f, oena6HTenSI On H e"'e

1
T"'HK8 H8 80 IIMnyn&eOB. (pile, 1), 

Oena6HTenb on e llOMOWbiO nepeKnro"'aTeng na 11 nono:lKennii: noaBonSieT • . l 
nony"'aTb Koa<jl<jlMuMeHT nepeJla'IH MMnynhca oT 0 JlO 1 e waroM 0,1. e"'eT-

. . . I . 
'IHK 6noKMpyeT exeMy nponyeKaHHSI Ae noene oTeqeTa 80 HMnynheoB, npH . . I 
K8nH6pOBKe nepeKniO"'8IOTeSI nepeKnro"'a:e

1

nH n 1. + n7, H B pe:lKHMe MHOI'O-

MepHOI'O ananMaa npoMaBOJlMTeSI noeneaoBaTenhHhlii na6op no 80 "eo6hlTMii" 
. I . 

Jln.H Beex 11 nono:lKeHH.ii: nepeKniO"'aTenst B oena6nTene On, I . . 
Dnst Kanii6poBKn BpeMeHHhiX cneKTI>OMeTpH"'eeKIIX TpaKTOB T 1 n T 2 . I . 

. BMeeTO ll3MeHeHHSI KOa<jl<jlHUIIeHT8 nepe)la"'H oena6nTemi On llpOBOJlHnOeb I . - -
nepeKnroqenMe aaAep:lKKH B uenM HMnynhea "eTapT" B AManaaoae + 20 neeK 

I -
e waroM 4 neeK. 

I 
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n, 
n, 

Pnc. 1. exeMa c'heMa aMnnnTyllHO-BpeMeHHOfi nntflopMaunn B aKcnepnMeHTe 
no nccneJlOBaHnro oop~Tnor~ aneKTpopo~eang nnonoB. e1 ~ ea - ~HHT~nng­
unoHHbie C'l:eT'I:HKH; e1 • e2 -noporOBble "'epeHKOBCKHe C'l:eT"'HKH; Cg, e4 -
qepeHKOBCKne cneKTpoMeTpbi nonnoro nornomenng; HK 1 , HK2 - ncKpOBbie 
KaMepbi; en 1 + ens - nnnefiHble cxeMbl nponyCKSHHllj BAH BA2 - BpeMll­
aMnnnTyJlHble npeo5paaoBaTenn; EAn-5 - npeoopaaoBaTenb aMnnHTyJla-cepnH; 
Ae .:. cxeMa nponycKaHnH; P ..., paaBeTBHTenb; r - renepaTop nanoceKyHJI­
HbiX HMnynbCOBj on - ocnaonTenb; Pn - nnnefiHblfi paaBeTBHTenb. 

· nocne nepena•m nH$opMaunn B SBM nponasonnnacb ee oopaooTKa no 

nporpaMMe "KannopoBKa", onoK-cxeMa KoTopofi noKaaaaa aa pnc. 2. Tipor­

paMMa nocnenoBaTenbHO npOH3BOilHT pacmntflpoBKy HH$opM8UHH 1 OTHOC.SI!Il9HCSI 

K Ka)KJlOMy COObiTHID1 H CTpOHT. pacnpeneneHHSI nnll BC9X llleCTH napaMeTpOB 

P; (Et• E 2, T1, T2, At, A2), cooTBeTCTByiOmnx onpeneneHHOMY aHa'leHHIO 

nepeKniO"'aTenSI. 

TipH K8)!{Jl0M nonO)K9HHH nepeKniO'laTenSI OCHOBH8H Macca COOblTHfi B 

pacnpeneneHHH cocpenoTa'lnBaeTCSI B onaoM nnn nsyx cocenHnx KaHanax. 

TI09TOMY HOMepa KaHanoB, COOTBeTCTBYIOlliHe MaKCHManbHOMy 'lHCn:\( COObiTHfi 

B rncTorpaMMe, npnHnManncb aa aHa'leHHSI napaMeTpos.· TaKaSI npouenypa 

oueHKH cpenHero 3H8'l9HHSI oonee yCTOU'lHBa no OTHOllieHHIO K c6oSIM1 '!eM 

Bbi'lHcneane ueHTpa TSI)KeCTH pacnpeneneHHSI. 
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Pnc, 2. EnoK-cxeMa nporpaMMbi 'Kann5poBKa". 

Tipouenypa nocTpoeHHSI rncTorpaMM H onpeneneHHSI n: 

nnSI Ka)!{Jloro napaMeTpa noBTOpSinacb 11 paa no '!Hcny nono~ 

'laTenSI. nocne aToro MeTonoM HaHMeHblliHX KBanpaToB no 11 

nnnacb KpHBaSI BToporo nopSinKa, KOTopaSI ncnonb3oBanacb nJ 

Koa$$nuneHToB_npeo5paaoBaHHSI, noporoB n·nnHefiHoCTH cneK1 

TpaKTOB, 

PeaynbTaThi o6pa6oTKH ne'laTanncb Ha AL~nY n nepenas. 

HOe HaKonnTenbHOe ycTpOfiCTBO, Ha 9Kpane KOToporo MO>KHO 6 

rpa$HKH nHHefiHOCTH. KpoMe TOrO OCHOBHbie pe~ynbT8Tbl H3 I 

ycTpoficTBa BhiBOilHnHCb Ha un$pone'!aTb • 

7 



~pMSUIIII B 9KCnepi!M9HT9 
HoB, C 1 · + Ca - ~IIHT,.IInnR­
BcKIIe C'IST'IIIKH; C3, C4 -
; HK 1 • HK2 - 11CKP0Bbl9 
HHll; BAH BA2- Bp9Mli-
30B8T9nb aMnni!TyAa-cepi!R; 

reHepaTop H8HOC9KYHA­
l! pasBeTBI!Tenb, 

eonnnacb ee o5pa5oTKa no 

[0K838H8 aa pnc. 2. ITpor­

IIH<i>opM8UIIII, OTHOCSI!Ueitc,sr 

rR Bcex mecTn napaMeTpoB 

~ onpeneneHHOMY 3H8'19HHID 

:HOBH8SI M8CC8 C06biTHfi B 

r nByx cocenanx KaHanax. 

:uManbHOMy 'll!Cn~ C06biTHft 

MeTpoB.· TaKasr npouenypa 

OTHOlli9HliiD K c6osrM, '19M 

~ .. ' .• 

Pnc. 2. EnoK-cxeMa nporpaMMbi 'Kan116poaKa'. 

flpouenypa nocTp09HHSI I"HCTOI"p8MM ll onpeaeneHHSI HX M8KCHMYMOB 

nnsr Ka*Aoro napaMeTpa noBTopsrnacb 11 pas no 'lncny nono~eanlt nepeKnro­

'laTensr. flocne 3TOI"O M9TOaOM H8HM9HblliHX KBaapaTOB no 11 TO'IK8M npOBO­

nnnacb KpnBasr BToporo nopsrnKa, KoTopasr ncnonhaoBanacb nnsr onpeneneansr 

Koa<i><PnuneHToB.npeo6paaoBaHnsr, noporoB n nnaeltHOCTl! cneKTpoMeTpn'lecKHX 

Tp8KTOB, 

PeaynbTBTbi o6pa5oTKH ne'laTanncb Ha AL~ITY n nepenaBanncb B' 6y<f>ep­

Hoe H8KOnHT9nbH09 yCTpOftCTBO, H8 3Kp8H9 KOTOpOI"O MO~HO 6binO Ha6nroa8Tb 

rpa<f>HKH nHH9ftHOCTH, KpoMe TOI"O OCHOBHbi9 peaynbT8Tbi ll3 H8KOnHT9nbHOI"O 

ycTpoiiCTB8 BbiBOallnHCb H8 un<f>pone'I8Tb, 

7 
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3. KoHTponhHaH o6pa6oTKa na~opMaunn 

Bo BpeMSI sKcnepHM9HTa Ka:lK]:lblli rrepeJlaBaeMblli B 3BM MaCCHB o6pa-

6aTbiBancg rro rrporpaMMe " KoHTponhHaR o6pa6oTKa ". Pa6oTy nporpaMMbi 

ycnoBHO MO)KHO pa3JlenHTb Ha TpH STaiia ( pHCe 3) • Ha rrepBOM STane IIpOHC­

·XOJlHT pacnmtjJpoBKa HHtjJopMaUHH1 OTHOCSillleficg K Ka)KJlOMy C06biTHI01 H :HaKon-

neaHe cyMM rrepsoro H BToporo MOMeHTOB pacrrpeJleneHHH rrapaMeTpoB 

Mi 

{ 3Jl9Cb i 

I. pij 
2 

Si=I.Pii 

HOMep rrapaMeTpa, a j -HOMep C06biTHH) • 

PacwutfJPD6Ka codtlmu~ 
( &fleAeHUI OHIIJfUMIJiJ: 

HfT 

ll; IE,}, P,; IT,), P,j (A,), 
~;tE~Q,:f.i/~:)LJ'tJ (Az) 

fJA 

a. 

Puc. 3. EnoK-cxeMa nporpaMMbi 'KoaTponbHall o6pa6oTKa'. 

8 

P. • 

( 1) 

3Ta rrpoueJlypa IIpOJlOn)KaeTCH JlO KOHUa IIepeJlaHHOrO Mt 

JlO y<IaCTKa 1 COOTBeTCTBYIOlllero 'I9TblpeM ITOCn9JlOBaTenbHblM CC 

pa3pSIJlbl KOTOpOrO COJlepm!1T Hynu, 'ITO IIpHHHMaeTCH 38 KOH9ll 

uatjJopMauuH. IlporpaMMa_ oT6paCbiBae_T oTnenbHbie co6biTH·H, ecm 

Jlbi, cooTBeTCTByromue sTHM co6biTHHM, i::onepmaT Hynu. Ollf!OBPE 

KorrneaueM cyMM M i 11 S i rrpo11cxon.HT sacbmKa .ell11H11U B r 

cooTBeTCTByromHe pacrrpeneneH11HM rrapaMeTpoB Pi 

Ha BTopoM sTarre Bbi'IHCnHIOTCH cpena11e saa<JeHHH, Jl11CIIep' 

CpellH11X 3Ha'IeHHfi rrapaMeTpOB pi ITO <jlopMynaM 

M. 
p =--'. 

n ' 

lsi 
a= J..:.n 

- 2 
(pi ) ; l'!.i= 

r)le n - 'IHCnO C06biT11fi B JlaHHOM M8CC11B9, 

ai 

Vn 

TpeT111i STarr COCTOHT 113 ITe<JaT11 pesynbTaTOB o6pa6oTK11 I 

11 rrepella'IH 11HtjJOpMaUHH B 6ytjJepH09 HaKOIT11TenbHOe ycTpOiiCTBO, 

TaKHM o6pasoM, rrporpaMMa rrossonH.eT :KoHTponHpoBaTb HE 

M9HTanbHblX )laHHblX ITO rro'nomeHHIO cpeJlHHX 3H8'I9HHii 11 IlliCITe 
I 

neneHHii rrapaMeTpOB aMITnHTYilHO-BpeMeHHOii 11HtjJopMaUHH1 a TaF 

aeMy BHilY pacrrpeneneauli, KoTopbie ·u3o6pamaiOTCH aa sKpaHe 

B 6ytjJepHOM HaKOITHTenbHOM ycTpOiiCTBe. 

B Tex cny<IaHx, Korna pacrrpeneneHHe aeKoTopoli Ben11'IHHb: 

eT co6oli IIHK, )lame rrpu ae6onblllOM yposae. cl>oaa rrepBbiii 11 BTc 

BCero pacrrpeneneHHH SIBnHIOTCH IInOXHM11 xapaKT9p11CT11KaMH p 

C06biTHfi
1 

COCTaBnHIOlll11X IT11~, TaK KaK STH MOM9HTbl CHnbHO 3aE 

rrpeneneH11H tjJoaa, TaKaSI CHTyaUHH 11Mena M9CTO BO BpeMeHHbiX p1 

T 1 H T 
2

, K8)KJl09 113 KOTOpblX COCTOHT U3 IT11Ka KOppen~poBaH 

6n113KOrO ITO tjlopMe K HOpManbHOMy pacnpeneneHHI00 H tjJoaa en 
rraneH111i, ypoBeHb KoToporo cocTaBnHn"' 2% oT BbiCOTbi IIHKa K 

HblX co6biTHii ( p11C. 4). B CBSI3U c aTHM nnH oiipe)leneHHSI nap 

M9HHblX pacrrpeneneH11fi KOppen11pOBaHHblX C06biT11fi 11CITOnb30BS 

.CJIMaU11H TO'IeK CITeKTpa, nemaUIHX 3aBellOMO BbiUie ypOBHH 

raycca 

y Ae 

- 2 
( '<-") ----
2a 2 • 

9 



aeMblil: B 38M MaCCIIB o5pa-

5oTKa". Pa5oTy nporpaMMhi 

3). Ha nepBoM aTarre rrpoiic-

KamAoMy co5hiTmo, II aaKon­

pell_eneamJ napaMeTpoB P 
1 

(I) 

C05b!TIISI) • 

o6pa6oTKa". 

3Ta rrpoueaypa rrpoaonmaeTcSI ao Koaua nepeaaaaoro MaccHBa, nH5o 

llO y'laCTKa
1 

COOTB9TCTBYIOlll9I'O '19TblpeM ITOCJI9llOBaTeJJbHbiM C05b!TIISIM 1 BCe 

pa3pSillbl KOTOpOI'O CO)lepmaT HYJJII, 'ITO rrpiiHIIMaeTCSI 3~ KOH9U sarrHCaHHOit 

IIH<i>opMaUIIIIo IlporpaMMa OT5paCh!BaeT 0Tll9JlbHbl9 C05biTIISI 1 9CJJII BCe pa3psl­

llbl1 cooTBeTCTBYJOllliie aTIIM co5biTIISIM, i:::ollep)KaT aynii. OllHDBpeMeaao c aa­

KonneaiieM cyMM M 1 II S 1 npoiiCXOlliiT sacbmKa .elliiHIIU B riicTorpaMMhi, 

cooTBeTCTBYJOllliie pacnpelleneHIISIM napaMeTpoB P1 

Ha BTOpOM aTane Bb!'IIICJISIIOTCSI Cp9llHII9 3Ha'I9HIISI1 lliiCnepCIIII H OUUI5KII 

cpellHIIX saa'leHIIii napaMeTpoB P 1 no ¢opMynaM 

p 
J_s. - 2 

a= -.-' -(P.); 
n • 

( 2) 

I'll9 n - 'IIICJJO C05b!THfi, B )laHHOM MaCCHBe. 

TpeTHii aTarr COCTOHT H3 IT9'18TII pesyJJbTaTOB o5pa5DTKH II I'HCTOrpaMM 

II rrepell8'1H HH<i>OpMaUHII B 5y<l!epaoe HaKOnHT9JlbHOe ycTpOii:CTBO. 

TaKIIM o5pasoM, nporpaMMa nosBonSieT KOHTponupoBaTh aa5op aKcnepu­

MeHTanhHbiX )laHHbiX no nOJJO)I{9HHIO Cp9llHIIX 3H8'19HIIfi H llHCttepCIIfi pacrrpe­

ll9Jl9HHfi rrapaMeTpOB aMnJJHTYllHO-BpeMeHHOfi HH¢opMaUHH1 a TaK)K9 no BH9lli­

H9MY BHlly pacnpelleneHHil:, KOT0pb!9 H305pa)Ka!OTCSI H8 aKpaHe OCUHJJJIOI'pa<i>a 

B 5y<l!epHOM HaKOnHT9JlbHOM ycTpOil:CTBe. 

B Tex cny'laSIX1 KOI'll8 pacnpelleneaue aeKoTopoil: BeJJII'IHHhl npellCTaBJJSI­

eT co5oii: nuK, )la)Ke npu ae5onbmoM ypoBae <t>oaa nepBbiii II BTopoil: MoMeHThl 

BC9I'O pacnpell9JJ9HIISI SIBJ!SIIOTCSI ITJJOXHMH xapaKTepHCTHKaMH pacrrpell9Jl9HHSI 

C05biTHfi
1 

COCT8BJISI!Oll!HX nH~ 1 T8K KaK 3TH MOMeHTbl CHJ!bHO SaBIICSJT OT pac­

npell9Jl9HHSI <i>oaa. TaKaS! CHTyaUHSI HMena M9CTO BO BpeMeHHb!X pac.npell9Jl9HIISIX 

T 1 II T 
2
, Ka)K)lOe H3 KOTOpb!X COCTOHT US nuKa KOppenupOB8HHhiX C05b!THii, 

5JJU3KOI'O no <t>opMe K HOpMaJJhHOMy pacnpe)leJJeHUI01 U <i>oaa CJJy'lail:HhiX COB­

IT8ll9HUil:1 ypoBeHh KOTOpOI'O COCTaBJJSIJI = 2% OT Bb!COTbl nuKa KOppenupoBaH­

HblX co5hiTHii ( piiC. 4). B CBSI3U c aTUM llJISI onpe)leneHUSI napaMeTpOB ape­

MeHHbiX pacnpelleneauil: KoppenupoBaHHhiX co5biTUii HcrronbsoBanacb annpoK­

cuMaUHSI TO'IeK crreKTpa 1 JJ9)K8lllHX saBe)lOMO Bblllie ypoBHSI ¢oHa 1 KpHBOfi 

raycca 

y Ae 

- 2 
( x-") ----
2a 2 • ( 3) 
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i. 
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N 

50 

Ill 

30 

20 

fO 

20 60 f()(} fiN) f80 220 12 (KOHIU61) 

PHc, 4. KpHBaH pacnpeneneHHii BpeMeHHbiX HHTepBanoB T 1 ·H T 2• 

AnnpoKCHMaUHH nponaBonnnacb no MeTony HaHMeHbmnx KBanpaToB, npH­

qeM nnH nnHeapHaaunH aanaqH HaxonHncH MHHHMYM WYHKUHoHana 

u 2 2 
:£[lnyi-(a+f3x;+Yx;)l W;. . ( 4) 

flerKO BHLieTb1 qTo napaMeTpbl ( a' (3, y ) WYHKUHOHana ( 4) CBH3aHbi 

c napaMeTpaMH pacnpeneneHHH (3) 
.. {32 .· 

COOTHOllieHllHMH: 

rne 

a-- f3 
A = e 4y ; ; = --; 

2y 

2 
a = 

1 
.:..-, 

2y 

w i - CTaTllCTHqecKnli Bee BennqnHbl ·z n Y; • . paBHblli w i = r i 

( 5) 

AnnpOKCHMaUHH no wopMyne ( 3) He yqllTbiBaeT woaa. BcnencTBHe aTo-

ro oueaKn BenHqHa x ll a oKa3biBaiOTCH cMemelilibiMH, Mo)KHO noKaaaTb, 

OJ:tliaK0 1 qTo npH lie6onblllOM ypOBHe WOHa BHJ:ta Y = a + bx 1 H eCnH npH 

aTOM o6naCTb 1 B KOTOpOii npOH3BOJ:tHTCH annpOKCHMaUHH 1 ne)KHT B npeaenax 

::!::.(0, 5 + 2) a 1 TO CMemeHHH OUeHOK 

I'!. a 
a 
-u; 
A 

- b 
/).x"" Aa. 

X H a npH6nH3HTenbHO paBHbi: 

,< 6> 

.[lnH BpeMeHlibiX pacrlpeaeneHHii T 1 H T 2 aTH. cMemeHHSI cocTaBnHIOT: 

!'!.a ft..x 
0,02 0,002. 

a a 

10 

fpaHHUhl annpoKCHMauHH onpeaenSinHcb B t:tBa aTana. Caaqan 

pe6opa .Haxonanocb nonO)KeHHe M{lKCHMyMa cneKTpa, IlpH ero I 

J:tHnocb napa6onHqecKoe crna)KHBaHHe cneKTpa no nHTH~ToqK 

nenHnCH H.OMep Kaaana i max , COOTBeTCTBYIOlliHii MaKCllMan: 

BenHqHHbl 

1 
r; =wr-6ri_

2 
+ 24r1_

1 
+ 34ri + 24·ri+z -6ri+

2 
J, 

rne y. - KonHqecTBo co6biTHii B i KaHane. 3aTeM nocneao1 
I 

HHBanHCb 3HaqeHHSI y; c BenHqHaoli 0,3 ( i 1 ) max 

oT KaHana i max , 3a rpaHHUy annpOKCHMSUHH · npHHHMan 

Tpex nocneaoBaTenbHbiX ToqeK, anSI KOTopbiX Y1 :S 0,. 

Koa#nuneaT 0,3 6bm. Bbi6paH aKcnepnMeH~anbliO H cooTBeTc 

annpoKCI:tMauHH""::!::. 1,6 a • Tpe6oBaHHEi, qT06bi yKaaaHJioe liE 

nomrSinocb anH Tpex nocneaoBaTenbHbiX ToqeK, CBSiaaHo c Tel 

6onbllloli cTaTHCTHKe oTaenbHbie · TOqKn, yaoBneTBopHIOWHe HeJ 

ryT OKaaaTbCH H B6nH3H MaKCHMyMa cneKTpa, 

BnoK-cxeMa nporpaMMbi annpoKCHMaunn BpeMeliHbiX pacn 

Boll raycca noKaaaaa aa . pHc~· 5. 

nHTepaTypa 

1. IO.K. AKHMOB, n.c. BepTorpaLIOB, A.B. LleMbHHOB H LIP· HAe 
.12, 748, 1971. 

2, C,<l>, Eepe)K}IeB, A.B. LleMbHHoB; A.B. KynuoB H llp. ITpenpa: 
13-6192, Llyoaa, 1971. · · · · · · ··· ' 

3. A.H. CaaaeB, A.A. CTaxHH, H.A. lJHcToB, CooomeHHe OHH.l.J 
Llyoaa, 1969. · 

4. A.H. CHaaeB, A.A. CTaxHH, CooomeHHe OHHH, 13-4859, Llyoa 

5. G.B. MeABeAb, B.B. MonceeBa, A.H. CHaaeB H · LIP• ITT8, N 

PyKonHcb nocTynHna B HanaTenbCKHA o 
8 ¢eBpanH 1972 roLla. 

... _,;.,'< 
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rDHCIH ____, 

.. ., ..... 
220 "72 (Kl1HlB61) 

IIHTepBanoB T 1 .H T 2• 

H8HM9HbliiHX KBaapaTOB, npH­

lYM !flyHKUHOHana 

. ( 4) 

J !flyHKUHOHana ( 4) CBSI38Hbl 

SIMH! 

( 5) 

Ytt paBHbi!l: wi = r i 
IBaeT !floaa. BcneacTBHe aTo­

emeHHhiMn, Mo:m:ao noKaaaTb, 

a r. = a + bx '· ~ ecnn npn · 

l!:CHMaunsr, ne:m:HT B npeaenax 

a npH6~H3HTenbHO paBHhi: 

.( 6) 

9TH. CMeiUeHHSI COCTaBnSUOT: 

I· 
I 

i 
rpaHHUhi annpoKcnMauHH onpeaemumcb B aBa aTana, Caa'<Jana MeToaoM ne-

. I 

pe6opa HaxoaUnOCb nono:m:eHHe M?KCHMyMa ~IT9KTpa, npH ero ITOHCKe npOH3BO-
I 

annocb napa6onnqecKoe crna:m:nBaane cneKTpa no nHTH TO'<JKaM, T,e, onpe-

aennncn liOMep KaHana i max , COOTBeTC~BYIOIUH!l: M8KCHManbHOMy 3Ha'<JeHHIO 

I 
I 

BenH'<JHHbi 

1 
r.i = -7o (-6ri + 24r. -2 •-1 

I 

+ 34 r i + 24 ri+ 1 - 6 ri+ 2 ) , {7) 

i 

rae y
1 

- KonnqecTBO co6biTH!l: B i KaHaife• 3aTeM nocneaoBaTenbHo cpaB­

' HHBanHCb 3Ha'<J9HHH y i C BenH'<JHHOfl: 0,3 ( Yi ) max BneBO 11 BITpaBO 

oT KaHana i max • 3a rpaanuy annpoKCHMaunn npHHHManacb nepsa.st 113 
I 

Tpex nocneaoBaTenbBbiX TO'<JeK, an.st KOTOpb!X y i ;$ 0, 3 ( y i ) • •x 
I 

Koa#nuneaT 0,3 6cm Bcx6paa aKcnepnMe~TanbRO 11 cooTBeTcTsyeT o6naCTii 
I • . 

annpoKCUMauHH"" + 1,6 a • Tpe6oBaane, '<IT06bi yKaaaaRoe aepaBeRCTBO Bbl..;. 
. - ·. I 

nonannocb ann Tpex nocneaoBaTenbllhlX To'<JeK, CBHaaao c TeM, '<!To npn ae-
1 

6onbliiO!l: CTaTHCTHKe OTaenbHbie· TO'<JKH, yaoBneTBOpSIIOIUHe HepaBeHCTBy, MO­
l 

ryT OKa38TbCH 11 B6nH3H MaKCHMyMa 'cneKTpa, 
! -

BnoK-cxeMa nporpaMMbi annpoKCHMaunH BpeMeHHbiX pacnpeaeneanll: .KPH-
1 

BOll: raycca ITOKa3aHa Ha. pHC~ 5, 

nHTepaTypa 

I. !O.K. AKHMOB, n.c. BepTorpa.QoB, A.B. •lleMbSIHOB H APo fl.QepH8SI cpH3HK8, 
ll, 748, 1971. 

2, C.<P. EepelKHeB, A.B. lleMbliHOB, A.B. KynuoB H APo npenpHH~ OHHI1, 
13-6192, lly6aa, 1971. ... . • .] · 

. . . I 
3, A.H. CHaaeB, A.A. CTaxHH, H~A. lJHcToB, Coo6llleHHe OHHH, 13-4835, 

lly6aa, 1969, i 
I 

4. A.H. CHaaeB, A.A. CTaXHH, Coo6meaile OHHH, 13-4859, lly6aa, 1969, 
I 

5. c.B. MeABe.[Jb, B.B. Monceesa, A;H. CHH8eB H Ap. nT3, N94, 109, 1970. 
i 

i 
PyKOfiHCb nocTynHna B H3.[J8TenbCKHA OT.Qen 

8 cpeBpanll 1972 ro.~:~a, 
I 
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t>acwu<NJD~Irtl cotf•urwR 
( &.iiJMIHU. Ol'mltUmf14 : 
PtJIE,}, ~j(T,}, P,; (A,), 
A:j ';:}.;.,'JJ f.J,!l~ f'J f .Rz} 

cnron 

JIA 

IJA . 

Puc. 5, EnoK-cxeMa nporpaMMbi annpoKCIIMaUIIII apeMeHHhiX pacnpeaeneaull: 
KpiiBOl! faycca, 

12 

Y CJIOBH3 06MeHa 

TipenpHHThi H coo6meHHSI· Ol1.H_l1 paccbmaJOTCSI 6eci:maTHo, 
HMHoro o6MeHa,yHHBepCHTeTaM 1 HHCTHTyTaM 1 na6opaTOpHSIM 
Hay'IHbiM rpynnaM H OTlle1IbHh!M y'leHbiM 6onee 50 CTpaH. 

Tiony'laTensrM H3llaHH:fi OH.HH npenocTaBnsreTCSI B03MO:lKHO' 
SIBHTb HHHUHaTHBY B 6ecnnaTHO:fi DOCbinKe ny6nHK8UH:fi B llyl 
o6MeHa npHHHMaiOTCSI Hay'IHbie KHHrH, :lKypHa1lbi, npenpHHTI:l 
ny6nHK8UHH DO TeMaTHKe 011.f!H; 

EllHHCTBeHHhi:fi BHll ny6nHKauH:fi, KoTophi:fi HaM· npHCbma, 
9TO~penpHHThi-l OT.THCKH~CTaTeft~t-Y)Ke_ony_61IHKOBaHHblX_B_Hay_~; 

.1:3 psrne cny'laeB Mbi caMH o6pamaeMcsr· K Hay'IHbiM y'lpe: 
6onee · KpynHbiM nony'laTensrM HaiiiHX H3llaHHll: - c npocb60ll: 1 

cnaTb HaM KaKHe-nH6o KHHrH H:nn. Bl:lmHcaTb nnsr Haiiieii 6n6n: 
:lKypHa1Ibi1 H3)laJOIIIHeCSI B HX CTpaHaX, 

0TAeJI&Hhle 3anpochl 
HsLiaTenbCKH:fi oTnen e:lKeronHo BbmonHSieT oKono 3000 O'l 

coB Ha BbiCbmKy· HsnaHH:fi OH.HH. B TaKHX sanpocax cnenyE 
yKa3biBBTb HH)leKC sanpaiiiHBaeMOrO H3l1BHHSI. 

AApeca 

TIHCbMa no ·BceM BonpocaM o6MeHa ny6nHKaUHSIMH 1 a Ta: 

oTnenbHhle nsnaHHsr cnenyeT HanpaBnsrTb no anpecy: 

MocKBa, 
FnaBHbiil IIoqTaMT1 II/H 79, 

HsaaTenbcKHil oTaen 
Oobeannennoro HHCTHTyTa 
HllepHbiX HCCneaDB8HHil, 

Anpec nnsr nocbmKH ·Bcex ny6nHKaUH:fi B nopsrnKe o6MeE 

6ecnnaTHO:fi nonnHCKH Ha Hay'IHb!e :lKypHa1Ibi: 

MocKBa, 
FnaBHbiil IIOqT8MT1 II/H 79. 

Hayqno-TeXHHqeCK8H oHonHoTeKa 
Oobeannennoro HHCTHTyTa 

HllepHbiX HCCneaoBBHHil. 


