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SBE,llEHI1E 

,lleTanbHoe H3¥4eHHe RAepHWX peaK~H~ Ha nY4KaX HOHOB npHBOAHT 
K CO~AaHH~ MHOrOAeTeKTOpHWX 3KCnepHMeHTanbHWX YCTaHOBOK. npH 
3TOM 1 eCnH CHrHsnW AeTeKTOpOS reHeTHyeCKH He CBR3aHW. 3Kcne
pHMeHTanbHY~ yc'raHOSKY H CHCTeMY perl1CTpa~HH Ha3wsa~T MHoro
KaHanbHWMH. EcnH me CHrHanw AeTeKTopOB ABnA~TCR cneACTSHeM 
OAHoro ~H3H4eCKoro ABneHHR. rOBopRT 0 MHoronapaMeTpOBOH CHCTe
Me perHCTpa~HH. npHHaAnemHOCTb AaHHOMY RBneHH~ onpeAenR~T no 
xapaKTepHO~ CSRSH MemAY MOMeHTaMH nORsneHHR, aMnnHTYAOH H ~op
MO~ HMnynbcoB AeTeKTopOBi YKasaHHwe npH3HaKH Haswsa~T napa-
1-1eTpaMH c06wTHR. 

npRMoe npHMeHeHHe TeXHHKH 06paGoTKH CHrHanos OAHoro AeTeK
Topa B MHoroAeTeKTopHO~ 3KcnepHMeHTanbHOH YCTaHOSKe Mo*eT 
OKasaTbCR HenpHeMneMWM no 06DeMY H CTOHMOCTH annapaTYPW,cnom
HOCTH opraHH3a~HH H3MepeHHH H MO~HOCTH BW4HcnHTenbHWX cpeACTB. 
HMe~HXCR B pacnopRmeHHH 3KcnepHMeHTaTopa. PeweHHe 3THX 3aAa4 
CBR3aHO C COBepweHCTBOBaHHeM CTPYKTYPW H3MepHTenbHOH CHCTeMW 
H npHBOAHT K pa3pa60TKe cne~HanHSHpOBaHHWX 3neKTpOHHWX MOAyneH 
AnR MHoroAeTeKTopHWX 3KcnepHMeHTanbHWX YCTaHOSOK. B AaHHO~ 
pa60Te npeAnpHHRTa nonWTKa nOAP06HO OCBeTHTb OCHOBHwe sonpo
CW npoeKTHpOBaHHR H npHMeHeHHR ASYX THnOB TaKHX MOAyneH 
aHanorOBWX MY~bTHnneKcopOB H 6nOKOB opraHHsa~HH MHoronapaMeT
POBWX cneKTpoMeTpH4eCKHX HSMepeHHH. paspa60TaHHWX B fla60paTO
PHH RAepHWX peaK~HH OI1RI1 H Hcnonb3yeMwx B MHorOAeTeKTopHWX 
cneKTpoMeTpax. 

1. 	HYflbTHnflEKCHPOBAHI1E CnEKTPOMETPI14ECKI1X Cl1rHAnOB 

B MHOrOKAHAnbH~X 113MEPI1TEflbH~X CI1CTEMAX 


K MHoroKaHanbHoH CHCTeMe perHCTpa~HH npHBOAHT, B 4acTHocTH. 
CTpeMneHHe nonY4HTb SWCOKY~ reOMeTpH4eCKY~ 3~eKTHBHoCTb onw
TOS C npHMeHeHHeM nonynpoBoAHHKOBWX AeTeKTopoa Inn,ll/, AnR 4ero 
HY*HW nn,ll 60nbwoH nn~aAH. OAHaKo c~eCTBY~T orpaHH4eHHR Ha 
~YBcTBHTenbHY~ n~aAb nnA, rnaSHwe HS KOTOPWX CBR3aHW C sos
MomHOCTRMH TeXHonorHH Bwpa~HBaHHR MOHOKpHCTannos H C YXYAWe
HHeM 3HepreTH4eCKoro paspeweHHR. npOTHBope4He npeoAonesaeTCR 
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06DeAHHeHHeM 60nbworo 4HCna nnA B nOAxOA~~D reOMeTpH4eCKYD 
KOH(flHrypaIlHD, HanpHMep, IIM03aHKyII, WHpoKoyronbHYD CHCTeMY 
"TeneCKOnOB", rpynny nap nnA C "411'-reOMeTpHeAIi H T.A. 

CYMMapHa~ HHTeHCHBHOCTb CHrHanOB B AeTeKTopax MHorOKaHanb
Horo cneKTpOMeTpa 4aCTO OKa3~BaeTC~ HeBenHKa no cpaBHeHHD 
C 6~CTpOAe~CTBHeM perHCTpaTopa, HanpHMep, aHanOrO-IIH(flpoBoro 
npe06pa30BaTen~ IAun/. n03TOMY lIeneCOO6pa3HO Hcnonb30BaTb 
OAHH Aun AnR rpynn~ KaHanOB, npHMeH~~ nepeA HHM cnellHanH3Hpo
BaHH~~ MOAynb - aHanorOB~H MynbTHnneKCOp IAM/. nOcneAHHH 
KOMMYTHpyeT HMnynbc~ cneKTpOMeTpH4eCKHX YCHnHTeneH HeCKonbKHX 
KaHanOB Ha OAHH Aun H perHcTpHpyeT HOMep B~6paHHoro KaHana. 
K AM npeAD~BnRDT cneAYD~He Tpe60BaHH~: 

1. flHHeHHa~ 4aCTb H norHKa oT60pa CHrHanOB AonmH~ HMeTb 
AOCTaT04HYD T04HOCTb H 6blcTpoAejlcTBHe AI1~ HeHCKameHHOH pe
rHCTpallHH aMnnHTYAbl HMnynbcoB s Aun. 

2. B3aHMHoe BnH~HHe CHrHanos pa3H~X KaHanos AonmHO 6~Tb 
HCKnI04eHO. 

3. CHrHanbi pa3HbiX KaHanOB, OAHOBpeMeHHO YAOBneTBop~~He 
KpHTepH~M oT60pa, AonmHbI HaAemHO pemeKTHpOBaTbCR, HnH, B 60
nee 06~eM cnY4ae, AonmeH 6~Tb OAH03Ha4HO onpeAeneH npHopHTeT 
BKnI04eHH~ KaHanOB. 

npOCTOH AM peanH3yeTc~ Ha OCHose nocneAOBaTenbHO BKnD4eHH~X 
CYMMaTopa, 3aAepmKH, nHHeHHblX BOPOT IflB/, C napannenbH~M 
TpaKTOM oT60pa CHrHanOB AHCKpHMHHaTopaMH HHmHero YPOBH~/I/AHY. 
florH4ecKa~ cxeMa IpHc.ll OTKpblBaeT flB TonbKO TorAa, KorAa 
nHWb Ha OAHOM H3 BXOAOB eCTb cHrHan, a TaKme perHcTpHpyeT 
HOMep Bbl6paHHoro KaHana. 

Sonee npeAn04THTenbH~ AM C flB B KamAOM KaHane IpHc.2/.0HH 
HMelOT cneAY~He npeHMy~eCTBa/2/: 

1. 3HepreTH4ecKoe pa3peweHHe He YXYAwaeTCR, TaK KaK WYM~ 
He CKnaA~saIOTC~. 
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PHc.l. BnOK-cxeMa aHanorOBoro 
MynbTHnneKcopa c CYMMHpOBaHHeM. 
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PHc.2. BnOK-cxeMa aHanoroBoro 
MynbTHnneKcopa C nHHeHHhlMH 
BopOTaMH B K~OM KaHane. 

2. nonHocTblO HCKnI04eH~ HanomeHH~ CHrHanOB pa3H~X KaHanOB, 
TorAa KaK B npeAblAy~eM AM TaKHe HanomeHHR npOHcxOART BcerAa, 
KorAa CHrHanbi Ha HeBbl6paHH~x BXOAax He AOCTHralOT nopora AHY. 

3. MepTBoe BpeMR BcneAcTBHe pemeKIIHH KpaTHbiX C06b1THH cy
~eCTBeHHO YMeHbwaeTC~, TaK KaK "oAHospeMeHHblMHIl C4HTaIOTC~ co-
6~THR, nonaAa~He B Y3KHH BpeMeHHoH HHTepsan, onpeAenReM~H 
6~cTpoAeHcTBHeM norH4eCKHX cxeM. 

PaCCMOTpHM nocneAHee 06CTO~TenbCTBO nOAP06Hee. TaK KaK MO
MeHTbI ,nO~BneHH~ CHrHanOB B KamAOM AeTeKTope cny4aHH~, a Bpe
MeHH~e KOppen~IIHH MemAY HMnynbcaMH pa3Hblx KaHanOB OTCYTCTSYIOT, 
CYMMapH~H BXOAHOH nOTOK AM RBn~eTC~ npOlleCCOM nyaCCOHOBCKoro 
THna. nYCTb TH -AnHTenbHOCTb cneKTpOMeTpH4eCKoro HMnynbca no 
YPOSHIO AHCKPHMHHaIlHH. B AM C CYMMHpOBaHHeM nepeKP~sa~HeCR 
cHrHanbi CYMMapHoro BXOA~ioro nOTOKa AonmH~ 6~Tb ""CKnI04eH~ H3 
aHanH3a IpHc.3a/. 34>4>eKTHBHOCTb perHCTpallHH 6YAeT TorAa onpe
Aen~TbCR BePQ~THOCTblO TOrO, 4TO An~ npOH3BonbHoro MOMeHTa Bpe
MeHH Ino~BneHHR cHrHanal HHTepBan AnHHOH TH AO H nocne 3Toro 
MOMeHTa CB060AeH OT HMnynbcoB CYMMapHoro BXOAHoro nOTOKa HH
TeHCHsHOCTblO Nax : 

PI0,2 T HI",.eJP(-N ax .2T H ) 111 

OTMeTHM, 4TO 3AeCb H Aanee C lIenblO cpBHeHHR 3(fl(fleKTHBHOCTH pe
rHCTpallHH pa3nH4H~X THnOB AM Mbi npeAnonaraeM, 4TO c06cTBeHHo 
perHcTpaTop IAun+3BMI HMeeT 04eHb SbiCOKoe 6~cTpoAeHcTBHe. 

OTMeTHM TaKme, 4TO 3(fl(fleKTHBHoCTb n.~x/n.x AnR KamAoro OT
AenbHoro KaHana 6YAeT TaKOH me, KaK N.~x/N.x AnR AM B lIenOM. 

nYCTb BpeMR oT60pa norHKoH KpaTHbiX C06~THH B AM C flB B Kam
AOM KaHane 6YAeT Ot IpHc.36/. TorAa AnR B~xOAHOH HHTeHCHBHO
CTH CHrHanOB AM MomHO npHMeHHTb H3BeCTHYIO 4>OpMyny 131 CKOPOCTH 
perHcTpallHH aHanH3aTopa C nOCTO~HH~M MepTB~M BpeMeHeM TH: 

N lblX 

NIX,exp(-2~·N.X ) 
121 

1+ TH,N IX .exp(-2Ot .N lx ) 

rAe MHomHTenb eJP(-2At.N ) oTpamaeT pel!(eKIIHIO BXOAHblX CHrHanos
IX 
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PHc.3.PellCeKTHpOBaHHe "OAHoBpe
MeHHbIX" HMnynbcoB paslibIX KaHanOB. 
a - B AM C cYMMHpOBaHHeM oGa HM
nynbca HCKn~qa~TcH;G - B AM C flB 
B KalICAOM KaHane B TOH lICe cHTya~H 
nepB~ HMnynbc npoxOAHT Ha BbIXOA. 
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Hawero IlaHaJ1H3aTOpa" 6b1CTP0I1 CXeMOI1 oT60pa H npeHe6pe>KHMO MaJ1 
AJ1R BCeX peaJ1b HbiX 3Ha4eHHI1 N IIX' Llt , T H • 

rpa~HKH 3~~eKTHBHOCTH perHCTpa~HH KaK ~YHK~HH napaMeTpa 
N , npHBeAeHbI Ha pHC. 4; OHH MorYT 6blTb n0J1e3HbI AJ1R npH6J1H>KeHIX 
HbiX o~eHOK. 

HaKoHe~, AaJ1bHel1Wee nOBblweHHe 3~~eKTHBHOCTH perHCTpa~HH 
B03MO>KHO npH TpeTbeM cnoc06e nOCTpoeHHR AM, CBR3aHHOM C npH
MeHeHHeM cxeM aHaJ10rOB0I1 naMRTH B Ka>KAOM l<al-laJ1e /pHC. 5/. 3AeCb 
H3 aHaJ1H3a He 06R3~TeJ1bHO HCKJ1~4a~TCR KaK OAHOBpeMeHHble no 
HeCKOJ1bKHM KaHaJ1aM CHrHaJ1b1, TaK H CHrHaJ1b1, nORBJ1R~HeCR B MO
MeHTbl, KorAa Aun 3aHRT. OAHaKo B03HHKa~T AOnOJ1HHTeJ1bHble Tex
HH4eCKHe H J10rH4eCKHe TPYAHOCTH. nepBble CeRaaHbI C peaJ1H3a~Hel1 
caMHX 3J1eMeHTOB naMRTH H AOnOJ1HHTeJ1bHbIX yaJ1QB ynpaBJ1eHHR, BTO
pble - C opraHH3a~HeH H3MepeHHI1, B 4aCTHOCTH C YCTaHOBj1eHHeM 
npHopHTeTOB onpoca 3J1eMeHTOB naMRTH MOAYJ1eM Aun. n03TOMY 

,\'''''
JI a' PHc.4. 3~eKTHBHOCTb perHCTpa

UHH AM KaK ~YHKUHR BXOAHOA HH
" , TeHCHBHOCTH npH AnHTenbHOCTH 

", 
HMnynbCa T H = 10 MKC' a - AnR" , 6J 
AM C cYMMHpOBaHHeM. 6 - AnR 

<I) AM C n,B B KaJI<,!l;OM KaHane.os 
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PHc.5.BnoK-cxeMa AM C 3anOMH PHc.6. ~HKUHOHanbHaR cxeMa 
H2HHeM aHanorOBoA HH~OPMaUHH. MYnbTHnneKcopa AM-24K. 

B HaWHX pa3pa60TKax 3a OCHOBy 6b1J1 Bbl6paH AM BToporo THna 
c IlB B Ka>KAOM KaHa11e. HMe~~HH BbICOKY~ 3~~eKTHBHoCTb perHCTpa
~HH. AonycKa~HH npOCTY~ pea11H3a~H~ H YAOB11eTBopR~HH C~OPMY
11HpOBaHHblM Bblwe Tpe60BaHHRM. 

~YHK~HOHaJ1bHaR cxeMa MY11bTHnJ1eKCOpa AM-24K npHBeAeHa Ha 
pHc.6. Ha BoceMb BXOAOB aHa11oroBoro KOMMYTaTopa AK CTpYKTypbl 
9 x 1 nocTyna~T CHrHa11b1 cneKTpOMeTpH4eCKHX YCH11HTeJ1eH. AeBRTbll1 
KaHa11 AK 06ecne4HBaeT "0" Ha BblXOAe B HCXOAHOM COCTORHHH. AHY 
B napa1111e11bHoM TpaKTe oT60pa CHrHa110B HMe~T 06~y~ perYJ1HpOBKY 
noporoB. B C11Y4ae, eCJ1H AM H Aun cB060AHbI, CHrHa11 AHY 4epea 
cxeMY nponycKaHHR cn npOXOAHT Ha ynpaB11eHHe A~HHblM KaHaJ10M, 
a TaK>Ke Ha wH~paTop, AewH~paTop KpaTHbiX C06b1THH AKC, cxeMY 
HIlH. HOMep KaHa11a H3 wH~paTopa nocTynaeT Ha perHcTp-3a~eJ1Ky. 
HH~pMa~HR B KOTOPOM 3anOMHHaeTCR no nepeAHeMy ~POHTY CHrHaJ1a 
IIMepTBoe BpeMR" Aun, 4TO COOTBeTcTByeT /B OTCYTCTBHe Al.yrHx 
6110KHPOBOK Aun/ BepWHHe cneKTpoMeTpH4ecKoro HMnY11bca 41. KOA 
HOMepa KaHa11a B Aun BWBOAHTCR Ha pa3beM CBR3H C BHeWHHM ycrpOH
CTBOM B BHAe CTapWHX pa3pRAOB KOAa aMnJ1HTYAbi. ECJ1H >Ke Aun 
pa60TaeT B pe>KHMe CBR3H C KOHTp0J111epOM KAMAK,TO BO BpeMR nORB
11eHHR KOAa aMn11HTYAbi Ha MarHCTpa11H KpeHTa OH reHepHPyeT CHrHaJ1 
"MHr". no 3TOMY CHrHa11Y B AM OTKpblBalOTCR KJ1~4H "H", KOA HOMepa 
KaHaJ1a aHa110rH4HblM 06pa30M A06aBJ1ReTCR K KOAY aMn11HTYAbi. 

CxeMa nponYCKaHHR cn BblnOJ1HeHa Ha OAHOM Kopnyce HC 555IlA3 
/pHc.7/. CHrHa11 AHY npOXOAHT Ha BblXOA cn, eC11H B MOMeHT ero 
npHxoAa HeT 06~eH 6110KHPOBKH cn, H onpeAe11ReT A11HTeJ1bHOCTb 
BblXOAHoro CHrHa11a, BK11~4a~~ero COOTBeTCTBY~HH KaHa11. ECJ1H 
>Ke CHrHa11 AHY npHxOAHT BO BpeMR 06~el1 6J10KHPOBKH, BblXOAHOH 
CHrHa11 cn He nORBJ1ReTCR, a cn AaHHoro KaHa11a 6110KHPyeTcR AO 
OKOH4aHHR AHY, Aa>Ke eC11H 06~aR 6J10KHpOBKa OKOH4HTCR paHbwe. 
YnOMRHYToe BbI~e BpeMR ~ , onpeAe11R~~ee BepORTHOCTb BK11~4eHHR 
HeCK011bKHX KaHa110S, 3AeCb paSHO 3aAep>KKe pacnpOCTpaHeHHR CHr
Ha11a C BblXOAa AHY AO BblXOAa cxeMbi HIlH, H COCTaB11ReT MeHee 
50 HC /TpH HHBepTopa cepHH 555/. 

AHa11oroBblH KOMMYTaTOp AK OCHOBaH Ha npHH~Hne nepeKJ1~4eHHR 
TOKa B COOTBeTCTBY~~Y~ napy TpaH3HCTOPOS Ha BXOAe ~H,~epeH

~HaJ1bHOrO YCH11HTe11R 5 • B npH
BeAeHHOH Ha pHc.8a cxeMe CHH.JL if ~a3Hble nOMeXH npH nepeKJ1104eHHH 

P.H!J .KaHa110B nOAaBJ1RIOTCR, OAHaKO8M 
KAHAIIR 

PHc.7. CxeMa nponYCKaHHR CHr
HanoB ~HY Ha nepeKnroqeHHe Ka

311nPfT 1I 	 Hana H B norHKY AM-24K.en 
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PHC.S. AHanoroBhlA KOMMYTaTOp 
B AM-24K. a - ynpo~eHHaH 
npHH~HnHanbHaH cxeMBi 0 - Bhl
XOAHOA oy~epHhlA KaCKBA. 

npHMeHeHHe CTaHAapTH~X onepa-
4HOHH~X YCHnHTeneH He 06ecne
YHBaeT AOCTaT04HO 6~CTporo 
anepHOAH4eCKoro YCTaHOeneHHR 
a~XOAHoro CHrHana. M~ Hcnonb
3yeM Ha BwxoAe napy nOeTOPH
TeneR, KaK nOKa3aHO Ha pHc.86. 
B TaKOH CXeMe el-iKOCTb CK6 HeHT-

Q,) panH3yeTC.A H He BnHReT Ha Bpe-
MR HapaCTaHHR,onpeAenReMoe pe3~CTopOM R 101 cYMMapHoA eMKOCTb~ 
CK·npH BKn~4eHH~ HH~opMa4HOHHoro KaHana BcneACTBHe pa3pRAa Cs 
Ha KopOTKoe BpeMR Bce TpaH3HCToP~ AH~~epeH4HanbH~X nap Ha BXO
Ae OKa3~Ba~TCR 3aKp~TbIMH,H Ha ~blXOAe CXeMI>/ nORBnReTCR nonOlKH
TenbH~ti B~6poc. C 4enb~ ero HeHTpanH3a4~lH Mbi nOAaeM KoppeKTH
PY~HH CHrHan H3 norHKH 6nOKa B 3MHTTep TpaH3HCTopa Tl, cny
lKa~ero HCT04HHKOM TOKa, 4epe3 AHOAHo-eMKoCTHy~ yKopa4HBa~y~ 
4enb /p~c. 8a/. AeWH~paTOp KpaTHblX C06~THH AKC - aHanorOBoro 
THna. TOKH ynpaBneHHR KaHanaMH CYMMHPY~TCR B 3MHTTepe TpaH
3HCTopa T2. KonneKTopHblH TOK T2 nocTynaeT Ha KOMnapaTOp, re
HepHpY~I-1H CHrHan II ~2". 

OTMeTHM oc06eHHOCTH npHMeHeHHR KOHKpeTHoR CHCTeMbi AM-24K/Aun 
B CBeTe C~OpMHpOBaHH~X paHee Tpe60BaHHti K MynbTHnneKcopaM. 

1. H3MepeHHoe BpeMR OT cpa
LLa,r. 6aT~BaHHR .ltHY AO MOMeHT a AO

0,1 0,5 t IfKC 

3f IA. AH~, II 

CTHlKeHHR B~XOAH~M CHrHanOM AM 
aMnnHTYAW 56 COCTaBnReT OKono 
0,2 MKC, a 3aAeplKKa cpa6aTblBa
HHR .ltHY - OKono 0,1 MKC. no
3TOMY AnR Y3KHX cHrHanoB,eABa 
npeB~wa~Hx nopor .ltHY BAM, 
6YAeT Ha6n~AaTbcR Ae~eKT aM
nnHTYAbI,KaK nOKa3aHO Ha pHc.9.
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PHc.9.Ae~eKT aMDnHTYAhlaA Bhl
XOAHoro CHrHanB MYnbTHnneKco
pa.llocToHHHaH ~OPMHPOBaHHH 
BxoAHoro CHrHana AM-24K -
0,25 MKC; t3 - BpeMH 3aAep~H 
cpBoaTblBBHHH AHY B AM-24K. 

B IIKnaCCII14eCKORllcxeMe /pHc.2/ TaKaR CHTya4HR YCTpaHReTCR 
BBeAeHHeM 3aAeplKeK nepeA AK. OAHaKo 3neMeHT~ 3aAeplKKH rpOM03A
KH, Tpe6Y~T cornaCOBaHHR HMneHAaHCOB, BHOCRT AononHHTenbHY~ 
TeMnepaTypHY~ HecTa6HnbHocTb B K03~~H4HeHT nepeAa4H. M~ peWH
nH, 4TO B a6con~THoM 60nbWII1HCTBe cnY4aeB 60nee npHeMneMO He
KOTopoe YMeHbweHHe AHHaMH4eCKoro AHana30Ha perHcTpHpye~x CHr
HanOB. npaKTH4ecKH AnR 3Toro HYlKHO nopor AHY B AM YCTaHOBHTb 
HeCKonbKO HHlKe nopora AHY B Aun /pll1c.9/. 

2, nOAaBneHHe KpaTH~X c;06~THA 06ecne4HBaeTcR coeAHHeHHeM 
Bbl')<OAa II~ 211 AM C BXOAOM 116noKil AUn. PelKeKl\HIO MOlKHO ocy~ecT
BHTb H BHYTPH AM, BBOAR aaAeplKKY nepeKnlO4eHHR KaHanOB AO 
B~RCHeHHR KpaTHOCTH ClI1rHanOB ynpaBneHHR KaHanaMM. OAHaKo Ta
KaR $aAeplKKa HelKenaTenb Ha no npll1BeAeHHblM Bblwe co06palKeHHRM. 
6 MeTOAH4eCKOM lKe nnaHe Mbl 6~ nHWanll1cb B03MOlKHOCTH 06HapYlKHTb 
npOCT~MH cpeACTBaMH CMTya41-1111, KorAa KpaTHblX C06I>ITII1R nORanReT
CR CnHWKOM MHoro, 4T06~ MOlKHO 6~no OTHeCTH II1X K cnY4aHHblM. 

AnR pa3nH4H~X MeTOAHK perHCTpa4HH npOAYKTOB RAepH~X peaK
4HR C nOMO~b~ nnA OKa3ana<';b BeCbMa xapaKTepHoH JlnapHaR" CTPYK
Typa cneKTpoMeTpH4ecKoH HH~OpMal\HH. C06blTHe B KalKAOM 3neMeHTe 
MHoroKaHanbHoti CII1CTeMbi AeTeKTopOB npH 3TOM xapaKTepH3yeTcR 
ABYMR napaMeTpaMH, HanpHMep, 3HeprHRMII1 ~ ,E nonynpoBoAHHKOBoro 
"TeneCKonall, 3HeprHeti E H BpeMeHeM l' BO BpeMRnponeTHOM cneK
TpOMeTpe H T.A. n03TOMY l\eneC006pa3HblM OKa3anOCb npHMeHeHHe 
CABoeHHblX AM C nepeKn~4eHlI1eM KaHanOB no BHeWHII1M CHrHanaM yn
paBneHII1R /HanpHMep, OT cxeM COBnaAeHHA HMnynbcoB ~,E AeTeK
TOpOB/. ~YHKl\HOHanbHaR cxeMa CABoeHHoro 4-KaHanbHoro aHanoro
Boro MynbTHnneKcopa AM-25K npHBeAeHa Ha ·pll1c.l0. CHrHanOM Ha 

ynpaBnR~eM BXOAe cOOTBeTCTBYIO
"HtS2 ~HA D-Tpll1rrep CTaHOBII1TCR B "11! 

~I'~:';~" 4epe3 cxeMbi 4HJll1 101 HHBepTOp 
M,';',,;m 6nOKHpYlOTCR BXOAH~e KnanaH~ 211

KAHAK , 

a II1H~OpMal\HOHHble BXOA~ Tpll1rre
pOB CTaHOBRTCR B "0". OAHoBpe
MeHHO BKnI04a~TCR OAHOHMeHH~e 

KaHan~ B KOMMYTaTopax AKI,AKII. 
4epe3 perynll1pyeMoe OT 1 AO 
10 MKC BpeMR cxeMa 211 npMHYAH
TenbHO BKnlO4aeT IIHyneB~ell Ka
Hanbl B AKI. AKI!. no OKOH4aHliH1 

PHC.JO.tPYHKU,HOHaJIbHaH cxeMa 
cABoeHHoro 4-KBHaJIbHoro MYnbTH
nneKcopB &~-25K. 
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BaHHIO H3MepHTenbHO~ CHCTeM~ Mo*eT B OCHOBHOM onpeAenRTbCR 3aBpeMeH npe06pa30BaHHR Aun BITI H BITII B nOrHKY KAMAK nocTynaeT 
Aa4aMH npeABapHTenbHoro /T.e. AO perHCTpa~HH B 3BM/ oT60paCHrHan LAM 3anpOCa 06CnY*HBaHHR. nepexoA CXeM~ B HCXOAHOe 
C06~TH~.COCTORHHe ocy~ecTBnReTCR TOnbKO nocne c6poca no KOMaHAaM 

Pa3nH4H~e cnoc06~ opraHH3a~HH H3MepeHH~ B Kpe~Te KAMAK,KAMAK. HH*e npHBOARTCR OCHOBH~e TeXHH4eCKHe AaHH~e MynbTHnneK
CBR3aHHOM C 3BM, eCTeCTBeHHO o~eHHBaTb 3~~eKTHBHOCTblO perHCTpaCOpOB. 
~HH, TO eCTb OTHoweHHeM 4Hcna 3aperHCTpHpOBaHH~X none3H~X CO

AHanorOB~e BXOA~ 6WTH~ K 06~eMY HX 4Hcny B HCXOAHOM nOTOKe ~H~opMa~HH OT AeTeK
BxoAHoe conpOTHBneHHe - 5 KOM. 

r.onApHocTb BXOAH~X CHrHanOB nonO*HTenbHaR. 

AHHaMH4ecKH~ AHana30H - OT 50 MB AO 5 B. 

MaKCHManbHO AonYCTHM~e YPOBHH HanpR*eHHR Ha BxoAax 


- OT -5 B AO +10 B. 
AHanorOB~~ B~XOA 

B~xoAHoe conpOTHBneHHe - 50 OM. 

K03~H~HeHT nepeAa4H = 1. 

Pa36poc HanpR*eHH~ InbeAecTana" npH nepeKnlO4eHHH l<aHanOB 


- He 60nee + 5 MB. 
MaKCHManbHaR CKOPOCTb HapaCTaHHR cHrHanoB 

- He MeHee 50 B/MKC. 
TeMnepaTYPHaR HecTa6HnbHocTb: 

K03~~H~HeHTa nepeAa4H - He 60nee 0,005%/oC; 
HanpR*eHHR "nbeAecTanall - He 60nee 20 MKB/OC. 

nopor AHY /B-AM-24K/ - OT 30 MB AO 1 B. 

06~He AaHH~e 
WHpHHa 6noKa KAMAK 

AM-24K - 1 M; 
AM-25K - 2 M. 

4Hcno HC B 6noKe 
AM-24K - 32 WT. /18 aHanoroB~x/; 
AM-25K - 29 WT. /11 aHanoroB~x/; 

CYMMapHaR nOTpe6nReMaR MO~HOCTb OT HCT04HHKOB nHTaHHR 
+6 	B, +24 B 

AM-24K - He 60nee 4,4 BT; 
AM-25K - He 60nee 3 BT. 

2. 	 OprAHH3AUH~ MHorOnAPAMETPOB~X CnEKTPOMETPH4ECKHX 

H3MEPEHH~ B KPE~TE KAMAK 


TOpOB. CpaBHHB8R HX Me*AY c060~, M~ He 6YAeM y4HT~BaTb npo
nyCKHYIO cnoc06HOCTb KaHana nepeAaYH AaHH~X B 3EJM, HeCMOTpR Ha.~ TO, 4TO HMeHHO OHa Mo*eT onpeAenRTb 3~~eKTHBHOGTb KaK C8Moe 
MeAneHHoe 3BeHO B 06~eH CHCTeMe perHCTpa~HH. 

B COCTaB perHCTpaTopOB KpeHTa KAMAK BXOART npe06pa30~aTenH 
H."~opMa~HH 0 C06~THH B KOA. B cneKTpOMeTpH4ec::K~X H3Mepel-lHRX 
THnH4H~M MOAyneM 3Toro Kpe~Ta RBn~eTCR Aun. PeweHHe 0 perHCTpa
~~H AaHHoro C06~THR 3AeCb Mo*eT 6WTb npHHRTO, 04eBHAHO, nepeA 
3~nOMHHaHHeM aMnnHTYA~ HMnynbca /napaMeTpa C06~THR/ B Aun, 
B npo~ecce npeo6pa30BaHHR HnH nocne ero 3aBepweHHR. COOTBeT
CTBeHHO pa3nH4H~M 6YAeT H MepTBoe BpeMR Ha 06pa60TKY ~OHOBoro 
C06~THR T~, KOTopoe MO*HO onpeAenHTb KaK HHTepBan OT Ha4ana 
06pa60TKH AO B03Bpa~eHHR perHCTpaTopOB B ~CXOAHoe COCTORHHe 
rOTOBHOCTH. B CBR3H C ynoMRHYTOH oc06eHHOCTblO MHoronapaMeTpo
BWX 3KcnepHMeHTOB Ha nY4Kax HOHOB, a HMeHHO - 60nbWOH HHTeH
CHBHOCTblO BTopOCTeneHHWX H ~OHOB~X C06~TH~, 3~~eKTHBHOCTb 
perHCTpa~HH Mo*eT B OCHOBHOM onpeAenRTbCR BenH4HHoHT~. 

OAHH H3 nOAXOAOB K opraHH3a~HH H3MepeHHH onHcaH B pa60Te/8~ 
PaCCMOTpHM ero OCHOBH~e MOMeHT~. 

1. Aun pa60TalOT C HopManbHO OTKP~T~MH nHHeHHwMH BopOTaMH 
/llB/ Ha BxoAe. 

2. ~aKT MHoronapaMeTpOBoro C06~THR YCTaHaBnHBaeTCR OTAenb
HOH cxeMo~ co~aAeHH~ nepeAHHX ~pOHTOB CHrHanOB Bn - BpeMeHH 
npe06pa30BaHHR Aun. 

3. Aun B03Bpa~a1OTcR B HcxoAHoe COCTORHHe nH60 no OKOH4aHHH 
perHCTpa~HH none3Horo c06~THR B 3BM, nH60, B cnY4ae ¢oHOB~X 
C06~THH, no OKOH4aHHH CYMMapHoro Bn. 

AOCToHHcTBaMH AaHHoro cnoc06a opraHH3a~HH RBnRIOTCR npOCTO
Ta peanH3a~HH H B03MO*HOCTb pa60T~ C MeAneHH~MH llB Ha BXOAe 
Aun. OCHOBHO~ HeAOCTaTOK B TOM, 4TO T~ 3AeCb He MeHbwe Bn. 

3TOT *e nOAxoA pa3BHT B MHoronapaMeTpoB~x H3MepeHHRx, npo
BOAHM~X B ll~n OH~H IV. KaK H npe*Ae, HMelOTCR Aun C Hop~ianbHo 
OTKP~T~MH llB Ha BxoAe H BHeWHRR cxeMa cOBnaAeHH~ AnR Bn. OTnH

Oc06eHHOCTblO COBpeMeHH~X MHoronapaMeTpOBWX 3KcnepHMeHToB 4HR cneAYIOlllHe. 
Ha 	 HHTeHCHBH~X HOHH~X nY4Kax RBnReTCR TO, 4TO KonH4eCTBO HC 1. 	 B Ka*AoM Aun eCTb Y3en "MeAneHH~e cOBnaAeHHR", npHHH
XOAHO~ HH~opMa~HH OT AeTeKTopOB 06~4HO npeB~waeT B03MO*HOCTH MaIOlllH~ peweHHe OTHOCHTenbHO npOAon*eHHR npo~ecca npe06pa30BaI
3neKTpOHHO~ perHcTpHpy~e~ annapaTYPW. npH 3TOM AonR Ba*H~X HHR B 3aBHCHMOCTH OT HanH4HR HnH OTCYTCTBHR pa3pewalOlllero CHr
AnR 3KcnepHMeHTaTopa C06~TH~, KaK npaBHno, HeBenHKa no cpaBHe Hana OT BHewHe~ cxeM~ cOBnaAeHHH. 
HHIO C ~OHOB~MH H BTopOCTeneHH~MH.n03TOMY nOAXOA K npoeKTHpo
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IIpeaaHblX" no 3aAHeMY ~POHTY CHrHaflOB ocy~ecTBflReTcR np.... no
2. 6flaroAapR paSBHTOH florHKe sanYCKa H OCTaHOBKH npe06pa MO~H " .... HTepBafloB HeAoBepHR" /OKOflO 0,3 MKC/ nOCfle BKflI04eH.... R 

SOBaHHR /Aun HMeeT BXOAbi "CTp0611 ICoBnaAeHHR" t "BopoTa" tt n8: nORBfleHHe OTMeTK.... 0 BepW.... He BHYTPH 3Toro HHTepBafla 3anpe
"C6poc"/ 06ecne4HBaeTcR COBMeCTHaR pa60Ta Aun C CHCTeMaMH ~aeT npe06pasoBaHHe. 3aMeTHM, 4TO AflR cneKTpOMeTpH4eCKHX HM
6b1CTpOrO npeABapHTeflbHoro oT60pa C06b1THH. nYflbCOB C MaflOH aMnflHTYAoH H nOflor .... M 3aAHHM ~POHTOM TaKOH 

T MCP SAeCb BKfl104aeT paspewa~ee BpeMR BHeWHeH cxeMbi COBna
AeH.... H, BpeMR O)l(HAaHHR YSflOM IIMeAfleHHble cOBnaAeHHR11 B Aun pas
pewalO~ero CHrHafla .... BpeMR c6poca AUn B HCXOAHoe COCTORHHe. 
BbI.... rpblw no cpaBHeHHIO C nepBblM cnoc06oM AOCT .... raeTCR YMeHbweHH
eM TMCP no cpaBHeHHIO C en. TeM He MeHee t no CfleAY~""M np .... 4HHaM 
T~ SAeCb He MO)l(eT 6blTb 04eHb MaflO. 

1. ~flYKTyau ........ Ha4afla c .... rHaflOB Bn B saBHCHMOCTH OT aMnflHTY-
Abi CneKTpOMeTp.... 4eCKoro HMnYflbca KBasHrayccoBcKOH ~OPMbI Tpe
6YIOT AOCTaT04HO 60flbworo paspewa~ero BpeMeHH BHewHePi cxeMbl 
cOBnaAeHHH, Ht KaK Cfle,(ICTB .... e, He MeHbwero BpeMeHH O)l(HAClHHR 
nOATBep)l(AalOll.lero CHrHafla YSflOM "MeAfleHHble COBnaAeHHR" B Aun. 

2. ~flR PaapRAa AOBOflbHO 60flbWOH eMKOCTH naMRTH B AUO Tpe
6YIOTCR COTHIi1 HaHoceKYHA, .... TOflbKO nOCfle paapRAa eMKOGTIi1 AUn 
MO)l(eT 6b1Tb nepeBeAeH B HcxOAHoe COCTORHHe rOTOBHOCTH. HaKo
Heu, BTOPOH cnoc06 npo.... rpblBaeT B npOCTOTe peaflHaaUHH, TaK KaK 
Tpe6yeT BBeAeHHR B Aun AonOflH .... TeflbHblX cxeM c6poca B .... CXOAHoe 
COcTORH .... e H YSfla "MeAfleHHble cOBnaAeHHR". 

B nOCfleAHHe rOAbi npH opraHHsaUHH MHoronapaMeTpOBbiX cneK
TpoMeTpH4ecKHx HSMepeHHH B nRP OHRH peaflHsyeTcR nOAXOA, oc
HOBaHHblH Ha HopMaflbHo 3aKpblTbiX nB B AUn, cTp06HPyeMbix AflR 
perHcTpaU .... H aMnflHTYAbi cneKTpOMeTpH4eCKHX HMnyflbCOB. B OCHOBe 
3Toro nOAXOAa - CTpeMfleHHe COKpaT .... Tb TMCP /noBblcHTb 3~eKTHB
HOCTb perHcTpaU .... H nOfleSHbiX C06b1THH/ nepeHOCOM ~YHKUHH oT60pa 
no COBnaAeH .... RM Ha 6blcTpble cxeMbI, a TaK)I(e nonblTKa ynpocTHTb 
opraHHsaU.... ~ HsMepeH .... H. Pa60Ta Aun C HopMaflbHO aaKpblTblM.... BO
pOTaMH .... MeeT CBO.... oc06eHHocTH. 

1. nB AOfl)l(Hbi cTp06HpoBaTbcR AO BepWHHbI cneKTpOMeTpH4eCKoro 
.... MnYflbCa .... B COBOKYnHOCT .... C sapRAHblM YCTPOHCTBOM Aun HMeTb 
AOCTaT04Hoe 6blcTpoAe~cTBHe AflR sanOMHHaHHR B AUn HeHCKa)l(eHHOH 
aMnfl .... TYAbi .... MnYflbCa. 

2. B CHCTeMe per .... CTpaUHH AOfl)l(Hbi 6b1Tb npeAYCMOTpeHbI cpeACTBa 
pe)l(eKU.... H "pesaHblxlI HMnYflbCOB, T.e. TaKHX, KOTopble He COOTBeT
CTBYIOT saAaHHOH BpeMeHHOH KoppeflRU........ napaMeTpOB C06b1THR, OA
HaKO nepeAH.... M .... flH aaAHHM ~pOHTOM nonaAalOT B .... HTepBafl CTp06H
pOBaHHR. 

C Y4eTOM OTMe4eHHblX oc06eHHOCTeH B nRP OHRH 6b1fl paspa60TaH 
YH .... BepCaflbHblH Aun/41 . CYMMapHoe BpeMR OTKpblBaH.... R nB .... 3anOMH
HaHHR aMnfl.... TYAbi .... MnYflbCa C T04HOCTblO 0,1% B HeM COCTaBflReT 
0,2 MKC AflR .... MnYflbCOB aMnfl .... TYAoH 5 B. PerHcTpauHR "peaaHblxlI 

no nepeAHeMY ~POHTY HMnYflbCOB aanpe~aeTCR B HeM BBHAY Toro, 
4TO BHYTp.... cTp06a nB HeT OTMeTK.... AeTeKTopa BepwHHbI. Pe)l(eKU.... R 
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"HHTepBafl HeAoBepHR" MO)l(eT OKa3aTbCR HeAOCTaT04HO Afl.... HHblM 
.... 3-sa orpaHH4eHHOH 4YBCTBHTeflbHOCTH yCTpo~cTBa AeTeKT .... pOBaHHR 
Bepw.... HbI. CneUHaflbHo AflR 3Toro CflY4aR AeTeKTOp Bepw.... HbI HY)I(HO 
6b1flO 6b1 BbinOflH .... Tb B B .... Ae oTAeflbHoH GxeMbI, npHcoeAHHeHHo~ KO 
BXOAY Aun. OAHaKo np .... 3TOM cxeMa AUn yCflO)l(HRflaCb. B 60flbW.... H
CTBe npeAnOflaraeMbiX np.... MeHeHHH TaKoe yCflO)l(HeHHe 6b1flO 6b1 He.. onpaBAaHO. n03TOMY Mbi npHHRflH KOMnp()MHCCHOe /TOflbKO AflR AaH
Horo cneUHaflbHoro CflY4qR/ peweHHe 0 COBMe~eHHH 3apRAHo-paSPRA-
Horo YCTpoHcTBa B AUn c AeTeKTopOM ~epWHHbI HMnYflbca. 

PaccMoTpHM pa60TY .... BOSMO)l(HOCTH OflOKa opraHHsaUHH MHoro
nap;9MeTpOBbiX CneKTpOMeTp.... 4eCKHX HSMepeHHH Kn-23K. ~YHKUHO~!aflb
HaR cxeMa KOToporo npHeeAeHa Ha pHc.ll. 

1. no ~POHTY BHeWHero c .... rHafla "nYCK", eCflH Kn-23K cB060AeH, 
sanYCKaeTCR OAHOBH6paTOp OBl cTp06a nB Aun C perYflHPyeMoH 
AflHTeflbHOCTblO HMnYflbca "TB". CTp06 BblBOA.... TCR Ha paS1>eM H Ha 
pesepBHYIO WHHY Y2 MarHCTpaflH KpeHTa/npH BKfl104eHHOM TYM6flepe 
n1/. TaKHM 06paaoM, yn'paBfleHHe nB B Aun BOSMO)l(HO KaK no nape 
saMKHYTblX Me)l(AY C060H paS1>eMOB "6flOK" B AUn, TaK H no WI-IHe Y2. 

2. nYCK OBl 6floK.... PYeTcR AO OKOH4aHHR 06pa60TKH C....CTeMoH pe
rHCTpaU.... 1-I npeAblAY~ero C06b1TI-IR,a TaK)I(e Cl-lrHaflaMH BHeWHeH 6flOKH
POBKI-I 1-1 1. 

3. Bn Bcex J;\un 061>eA.... HRIOTCR 1-1 nOCTynalOT Ha Kn-23K no pe
3epBHoH w.... He YI. ~aflbHeHwaR pa60Ta Kn-23K nOCfle sanYCKa aa
Aep)l(.... BaeTCR AO OKOH4aHI-IR Bcex Bn. 4aCTO npo~e saAaTb nOCTORH

Hoe Bn /TYM6flep n2/ 25 .... flH 
85 MKC B 3aBKCI-IMOCTH OT 10
HflH 12-paspRAHoro Bap.... aHTa 
I-IcnoflbayeMbix AUn. 

4. no OKOH4aHHH Bn Kn-23K 
reHepl-IPyeT sanpoc Ha 06CflY)l(I-I
BaHl-le L. OAHaKo, eCflH B Te4e
Hl-le Bn Ha BXOAe "C6poc" 6b1fl 
Cl-lrHafl, BMeCTO L reHepl-lpy~TCR 

Cl-lrHaflbl B, It Zt S2 Marl-lCTpaflH, 
c6paCbISalOlJ.\ .... e AUn I K:1-23K 1-1 APY

.. 
PHC. II. ~yHK~HOHanhHaR cxeMa 
5~OKa Oprap.H3a~HH MHoronapa
MeTpOBblX cneKTpOMeTpHl.IeCKHX 

H3MepeHHH ~1-23K. 

II 
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r~e per~CTpaTOp~ Kpe~Ta B ~CXOAHOe COCTORH~e. 3TO n03BOnReT 
napannenbHO C npe06pa30BaH~eM ocy~ecTBnRTb CpaBH~TenbHO MeA
neHH~~, HO ~ 60nee T~aTenbH~~ OT60p C06~T~~, Hanp~Mep, A~¢
¢epeH~~anbH~M~ A~CKp~M~HaTOpaM~, CXeMaM~ ~AeHT~¢~Ka~~~ 4aCT~~ 

~n~ APyr~M~ YCTpO~CTBaM~ oT60pa. 
5. KIl-23K ~MeeT 4 BXOAa Inp~3HaKoB". Han~4~e c~rHanOB Ha 

H~X BO BpeMR cTp06a Aun I~n~, ecn~ HymHo, B Te4eH~e Bnl pe
r~cTp~pyeTc~ ~ nepeAaeTCR B COCTaBe cnOBa AaHH~X KIl-23K. 4e
T~pe CTapw~x 6~Ta R13 + R16 BcerAa np~CYTCTBYIOT B cno\3e 
KIl-23K IB Ae~CTBYIO~~X C~CTeMax per~cTpa~~~1 ~ cnymaT MeTKO~ 
KOH~a MaCC~\3a AaHH~X np~ pa60Te C KOHTponnepOM T~na KK001, 
KorAa 6nOK KIl-23K YCTaHaBn~BaeTCR Ha 23-~ CT~H~~~ Kpe~Ta. 

Bce OAH0\3~6paTOp~ ~ 0 -Tp~rrep~ Ha cxeMe p~c. 11 CI'tHXPOH~
3~PYIOTCR nonom~TenbH~M ¢POHTOM c~rHana. He60nbw~e 3aAepmK~ 
50-100 HC 06ecne4~BalOT COOTBeTCTBYlOIIIee nepeKPblT~e ~MnynbcoB 
C Y4eTOM 3aAepmK~ pacnpOCTpaHeH~R c~rHanOB no nor~4eCK~M cxe
MaM TTIl cepl-1~ 155,555. Bce BXOA~, B~XOA~, peryn~poBKa "TB", 
pacnonomeHH~e Ha p~c. 11 cneBa, B~BeAeH~ Ha n~~eBYIO naHenb 
6noKa K,ll-23K. HMeeTcR no ABa BXOAa InYCK", "6nOKII, "C6poCII 

AnR B03MomHOCT~ ynpaBneH~R OAHOBpeMeHHO c~rHanaM~ NIM ~ TTIl
ypOBHe~. BXOAH~e c~rHanbl peanbHoro 6nOKa - OTp~~aTenbHO~ no
nRpHOCT~. B~XOA "TB" ~ CTp06~py~~~ c~rHan Ha W~He Y2 - nono
m~TenbHO~ nonRpHOCT~, reHep~pYIOTCR MO~H~M~ BeHT~nRM~ TTIl. Ha 
n~~eBO~ naHen~ 6nOKa pacnonomeH TaKme B~XOA "MepTBoe BpeMR", 
He nOKa3aHH~~ Ha ¢YHK~~OHanbHO~ cxeMe. C~rHan "MepTBoe BpeMR" 
OTp~~aTenbHO~ nonRpHOCT~, B03H~KalO~~~ BcerAa, KorAa KIl-23K 
3aHRT, ~HA~~~pyeTcR CBeTOA~OAOM Ha n~~eBO~ naHen~. Ha 3aAHe~ 
naHen~ pacnonomeH~ TYM6nep~ nl ~ n2. 6nOK B~nonHeH B MOAyne 
KAMAK W~P~HO~ 1 M. 3aAepmKa pacnpocTpaHeH~R c~rHana OT BxoAa 
InYCK" AO B~xOAa "TB" COCTaBnReT OKono 50 HC, M~H~ManbHaR 
An~TenbHOCTb c~rHanOB InYCK", IC6poc" - 50 HC. nOTpe6nReM~~ 
TOK OT ~CT04H~KOB n~TaH~R +6 B - He 60nee 560 MA, -6 B - He 
60nee 70 MA. Peryn~poBKa BpeMeH~ OTKp~BaH~R IlB B Aun "TB" 
OT 1 AO 10 MKC. 

3AKIl104EHHE 
PaccMoTpeHH~e cne~~an~3~poBaHH~e MOAyn~ BXOART B KOMnneKC 

cneKTpoMeTp~4ecKo~ annapaTYp~, pa3pa60TaHHo~ B IlRP OHRH, 
~ ~¢¢eKT~BHo np~MeHRIOTcR B cneKTpoMeTpax C 4~cnOM AeTeKTopoB 
nop~AKa AecRT~/8/. BMecTe C TeM, B HOB~X 3Kcnep~MeHTanbH~x 
yCTaHoBKax B03MomHOCT~ 3TO~ annapaTYp~ MorYT OKa3aTbCR HeAO

AOBaTenbHO~ 06pa60TK~ KOTOPblX 6bICTpOAe~CTB~e ~MelOUlerOCR Aun 
He nOAXOA~T. npRMO~ cnoc06 peweH~R np06neMbi npeAnonaraeT YBe
n~4~Tb Ha nopRAOK CKOPOCTb, per~CTpa~~~ C~CTeMbi Aun + 3BM. 
B03MomHO ~ APyroe peweH~e, CBR3aHHoe C np~MeHeH~eM nepeA Aun 
cne~~an~3~pOBaHHoro MOAynR aHanorOBO~ naMRT~ T~na FIFO AnR 
pa3paBH~BaH~R Ina4eK" ~MnynbcoB BO BpeMeH~ /9/ . 

C APyro~ CTOPOHbl, np~ YBen~4eH~~ 4~cna AeTeKTopOB AO COT
H~/ID/ ~n~ 6QnbWe B MHoronapaMeTpOBO~ ~3Mep~TenbHO~ C~CTeMe 
opraH~3a~~R ~3MepeH~~ C np~MeHeH~eM COOTBeTCTBYlOU\erO 4~cna 
Aun npeACTaBnReTCR Hepa~~OHanbHO~. 3AeCb B03MomHO ~cnonb30Ba
H~e cxeM aHanorOBO~ naMRT~ C MynbT~nneKc~pOBaH~eM 3anOMHeHHblX 
ypOBHe~ HanpRmeH~R nepeA Aun, KaK nOKa3aHO Ha pl-1c.5. np~ 3TOM 
Aun TaKme AOnmeH 6b1Tb 6blCl'pblM. 

TaK~M 06Pa30M, AanbHe~wee nOBblweH~e 3¢¢eKT~BHOCT~ per~CTpa
~~~ ~H¢opMa~~~ B MHorOAeT8KTopHblX cneKTpOMeTpax npOAYKTOB 
RAepHblX peaK~~~ CBR3aHO C pa3pa60TKO~ cne~~an~3I-1pOBaHHblX 
3neKTpOHHblX 6nOKOB. CpeA~ H~X npemAe Bcero HymHO Ha3BaTb 6b1CT
pOAe~CTBY~~11 Aun C 6y¢epHo~ naMRTblO, a TaKme aHanorOBble Mynb
T~nneKCOPbl ~ 6b1CTpOAe~cTBy~~e YCTpO~CTBa AnR' 3anOM~HaH~R 
cneKTpOMeTp~4eCKO~ ~H¢opMa~~~. K comaneH~IO, 3Ta pa60Ta CAep
m~BaeTCR BB~AY OTCyTCTB~R AocTynHblx ~HTerpanbHblX cxeM HymHoro 
Ka4eCTBa. 

ABTOP 6narOAapeH B.r.Cy660T~HY 3a 
AOTBopHble 06cymAeH~R Ha Bcex 3Tanax 
H~R annapaTYPbl, a TaKme B.B.KaMaH~HY 

3aMe4a~~R np~ nOArOTOBKe ny6n~Ka~~~. 
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