
t<-606 
Pl3 - 9467 

/YIV /t/H 
~ . KoJIJiap, JI.KoJIJiapoBa, O.XopBaT 

KOHTPOJib CTAB~JibHOCT~ ~ JI~HEAHOC~ 
CllEKTPOMETP~qEC~X KAHAJIOB 
qEPEHKOBCK~X cqETq~KOB 

C llOMOIUbiO YllP ABJIHEMhiX BJIOKOB 



P13 - 9467 

,n.KoJIJiap, Jl.KOJIJiapoaa, ll.XopBaT 

KOHTPOJlh CTABl1JlhHOCTl1 l1 Jll1HEHHOCTl1 • 
CllEKTPOMETPJ1qECKl1X KAHAJIOB 
qEPEHKOBCKl1X cqETqJ1KOB 
C llOMOIUhlO YllP ABJIHEMbiX BJIOKOB 

HanpaeAeHo e llT3 



'• 

~ 

IlpHMeHeHHe ynpaBJJJieMLIX 6nOI<OB 6LICTpOH 3Dei<TpOHHI<H 

, B $H3H'IeCI<HX 3I<CnepHMeHTaX CO C~HHTHnTIJIIJ,HOHHLIMH H 

'lepeHI<OBCI<HMH C'leT'IHI<aMH ynpOIJ.l8.eT 3$$ei<THBHLIH I<OHT· 

ponL annapaTypLI npH AJIHTenLHoii 3I<cnny~TaD.HH. Tai<, 

B 3I<CnepHMeHTe no nOHCI<Y MOHOnOTIJI ~Hpai<a 1 I 6LITIO He­

o6XO.l{HMO cpaBHHBaTL HCCTie,l{yeMLie HaHOCei<yH.l{HLie CBeTO· 

BLie HMnynLCLI CO CTaH.l{apTHLIMH, y I<OTOpLIX aMnTIHTy.l{a Ha­

MHOrO MeHLWe npe)I(Heii, a Tai<)Ke npOBO.l{HTL I<OHTPOTIL TIHHeii­

HOCTH nepe.l{a'IH cnei<TpOMeTpH'IeCI<HX I<aHanOB. C :HOB 

~eTILIO 6Lina pa3pa6oTaHJ;l aBTOHOMHaJI CHCTeMa ynpasneHHJI 

HaHocei<yH.l{HOH TIOrHI<OH 1 81, I<OTOpaJI COCTOHT H3 ynpaBTIJie­

MLIX 3a.L{ep)l(ei< aTTeHJOa TOpOB, nepei<nJO'Ia Teneii- MY TILTH­

nneKcopos/2/u 6noi<oB ynpasneHHJI HanpJI)KeHHJI naTaHHJI 

IP3Y /3/. 3THMH 6noi<aMH ynpaBTIJieT nporpaMMHLIH I<OHTpon­

nep/4/ no nporpaMMaM OT BHyTpeHHHX 6noi<OB nporpaMM 

HTIH OT 3BM. 

IIocne.l{oBaTenLHOCTL sLinonHeHHJI onepamu I<oHTponJI 

BeTIH'IHH 3a.l{ep)Kei< B KaHana X COBna,l{eHHH I, ycHneHHJI 

IP3Y, pa60TLI HH.l{HBH.l{yanLHLIX MO.l{yneii H HX COe,l{HHeHHH 

H T .):{. O.l{HHai<OBLI AJIJI 60TILWOro I<OTIH'IeCTBa ynpaBTIJieMLIX 

6nOI<OB HaHocei<yH.l{HOH norHI<H H IP3Y. Pa3HLie MO.l{YTIH, 

ynpaBTIJIIOII.tHe napaMeTpaMH npH60pOB, HanpHMep, BenH'IHHOH 

3a.l{ep)KJ(H, ocna6neHHJI H T • .!{., Tpe6yJOT O.l{HHai<osoro Ha6opa 

I<OMaH,l{ 
12 •31 

lJ03TOMY npH nOCTOJIHHOH I<OH$Hrypa~HH 
H3MepeHHJI MO)KHO H annapaTypHLIMH cpe.l{CTBaMH, C no­

MOII.tLIO MO.l{H$HI<a~HH KOMaH,l{LI a,l{peca MO.l{yneii, npOH3BO,l{HTL 

npoBepi<y 6onLworo 'IHCna MO.l{yneii O.l{Horo THna c Hc­

nonL30BaHHeM O.l{HOH nporpaMMLI. Manoe OTTIH'IHe B CTpyi<­

Type anropHTMOB pa3HLIX nporpaMM npoBepoi< n03BOTIJieT 

C nOMOII.tLIO He60TILWOH MO.l{H$HI<a~HH BLinOTIHeHHJI nocne.l{O­

BaTenLHOCTH onepa~HH npHMeHHTL O.l{HH anropHTM .l{TIJI He­

CI<OTILI<HX npoBepoi<. rpynnHpOBI<a MO,l{yneii, BL13LIBaJOD.tHX 

O.l{HHai<OBYIO nporpaMMY o6cny)KHBaHHJI, B OT.l{eTILHLIX MeCTaX 
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KpeHTOB HnH B OT~eJibHhlX KpeifTaX ynpoi.QaeT llOBCK 3anpo­

COB o6cny~BBaHBH B BblllOnHeHBe COOTB,eTCTBYIOI.QBX npo­

rpaMM. B aBTOHOMHOH CBCTeMe /S/ Ka~~hlH B3 6nOKOB 

nporpaMM o6ecne'IBBaeT $BKCBpoaaHHYJO nporpaMMY, 

cocToB~YIO MaKCBManbHO B3 16 BHCTPYKUBH KAMAK- CNAF , 

C MO~B~~lBKaUHeH a~peca ITpexpa3pB~HbiH cKaHHpyJO~HH 
C'leT'IHKI, onpe~eneHHYIO nepenaHKOH COOTBeTCTBYIOI.QHX 

KOHTaKTOB KOMMyTaUHOHHOrO llOnB nporpaMMHOrO H CKaHH­

pyJOI.Qero c'leT'IHKa. 

B 3KcnepHMeHTe no noHCKY MOHononB )J;HpaKa ~nB o~­
HOBpeMeHHOH npoaepKH pa60Tbl 6biCTpOH 3neKTpOHHKH H 

cneKTpOMeTpH'IeCKHX KaHanoB qepeHKOBCKOrO rO~OCKOlla 

H3 8 C'leT'IHKOB OKa3anOCb 3$$eKTHBHbiM HCllOnb30BaHHe 

CBeTOBhlX BCllblilleK OT 3neKTpOJIIOMHHecueHTHhlX ~HO~OB 

I AJI102, XP2ll. CaeT oT Ka)K~oro H3 3THX ~Ho~oB, yKpen­

neHHbiX ua Kopnycax cqeT'IHKOB I puc. 11, $oKycHpoaancB 

nHH30H H nona~an ua $oToKaTo~. TaKHM o6pa3oM, MO)KHO 

6hlnO c$OKYCHpOBaTb CBeT Ha llOBepXHOCTH $oTOKaTO~OB B 

llBTHa, pa3Mephl H HHTeHCHBHOCTb KOTOpbiX 6binH ~ng BCeX 

cl>3Y npH6nH3HTenbHO O~HHaKOBbl. 
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4. 

1 

Puc. 1. lJacmb ooHozo U3 ct~emt~uKoe lJepeHKoea e ycma­
HoeKe no noucKy MOHOnO/IJI j(upaKa /IIMJ(/. 1 - 4>3Y 58AVP, 
2 - MaZHUmHaJI 3QU1Uma 4>3Y, 3 - C6UHfi06QJI 3QU1Uma, 4 -
nAama c oeAumeAeM OAR 4>3Y, 5 - KoHut~ecKoe 3epKaAo, 
6 - /IUH3a, fPOKyCUPYIOUIQJI ceem om 3/I€Kmpo/110MUH€Cfi€Hm­
HOZO OUOOa, 7 - ceemOOUOO. 
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B nay3ax Me~~Y Haao~KaMH ycKopeHHMX npoToHoB Ha 

MHilleHb-pa~BaTop, a BHOr~a B BO BpeMH 3TBX HaBO~OK 

CHBManOCb aMnJIBTy~HOe pacnpe~eneHBe onopHMX -100 

$oTo3neKrpoHHbiX BMnynbcoa. Cpe~HHH aMnnBTy~a A I , co­

OTBeTCTBYIO~aH nBKY 3TOrO pacnpe~eneHBH, cny~Bna ~nH 

KOHTpOnH CTa6BnbHOCTB cneKTpOMeTpB'IeCKOrO KaHana B He­

MHOrO npeBMmana nopor ~BCKPBMBHaropoa "6McTporo" 

KaHana, C nOMOI.QbiO KOTOpOrO npOB3BO~BnCH OT6op perBCT­

pBpyeMMX BMnynbCOB no BpeMeHB B aMnnBTy~e. 

llepe~ Ha'lanOM Ka~~OH ~nHTenbHOH 3KCn03BnBB npoae­

pHnaCb JIBHeHHOCTb CBeTOBOH xapaKTepBCTBKB cl>3Y C no­

MOI.QbiO npoKanB6poaaHHMX 3aCBeTOK OT CBeTOMO~OB, npB­

'IeM BHTeHCBBHOCTb BCnhlWKB MeHHnacb C nOMO~biO ynpaa­

neHBH HanpH~eHBeM /3/ reHeparopa Ha pTyTHOM pene. llpo­

aepHnacb raK,Ke B JIBHeHHOCTb perBCTPBPYJOI.Qeii annaparypM 

C nOMOI.QbiO B3MepeHBS aMnnBTY~M BMnynbCa C C'I>3Y, npB 

pa3HhlX ocna6neHBSX arTeHJOaTopa. Ha ocHoBaHBB 3TBX B3-

MepeHBH ycTaHaBnBBanacb ~ns onopHoii 3acaeTKH MaKcB­

ManbHas aMnnBTy~a BMnynbCa C C'I>3Y A 2 M, ~nH KOTOpOH OT-

KnOHeHBe 3aBBCBMOCTB log! a = f ( log U q:,3y ) OT npSMOH 

npe~craanseT 10~. 
KoHTponb JIBHeHHOCTB cneKTpoMeTpB'IecKoro KaHana 

npOBO~BnCH B nay3aX Me~~y UBKnaMB pa60TMYCKOpBTenH 

C nOMOI.QbiO B3MepeHBS OTHOilleHBS aMnnBTY~M BMnynbCOB 

A 2 I AI • AMnnBTy~a BMnynbca A 2 6nB3Ka no aenB'IBHe 

MaKCBManbHOMY JIBHeHHOMY 3Ha'leHBIO ~aHHMX C'I>3Y 
A 2 -0,9A 2M • )J;ns BCKJIIO'IeHBH norpemHOCTB B3MepBTenbHOH 

3neKTpOHBKW7~o BpeMS 3TOH npoaepKB, nOBMWanocb Ha­

nps~eHBe Ha ct>3Y B ycTaHaBnBaanocb ocna6neHBe aTTe­

HJOaTopa TaK, 'IT06bl npB HeB3MeHHOH BHTeHCBBHOCTB 3a­

CBeTKB aMnJIBTY~hl HMnynbcoa A 1 , A2 , B3MepeHHMe Ha axo­

~e aHanB3aTopa, 6MJIB o~BHaKoBMMB I puc. 21. 
AnropBTM nporpaMMM ~ng KOHTpong CTa6BnbHOCTB (AI) 

B JIBHeHHOCTB (A2/AI) cneKTpOMeTpB'IeCKBX KaHanoB qepeH­

KOBCKBX C'leT'IBKOB B 3KCnepBMeHTe no nOBCKY MOHOnOnH 

)J;BpaKa npBBe~eHM HCl pUC. 3 B B ma6/1Ufl€. C noMOI.QbiO 3TO­

ro anropBTMa B cooTBeTCTBYJOI.Qero co~ep~BMoro liK cpaa­

HBBanBcb B aMnJIBTY~Hhle pacnpe~eneHBH BCCne~yeMhlX 

BMnynbCOB (A i ) B onopHOH 3acaeTKB, Ha MHOrO MeHbilleH 

aMnnBTY~hl (Az).C ManMMB B3MeHeHBHMB nocne~OBaTeJibHO­

CTB BbiiTOnHeHBH HeKOTOpMX BHCTPYKUBH B 3auBKJIBpOBaHBH 
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Puc. 3. AA2opumM npo2paMM OA.H npo8epKu cma6UAbHocmu u 
/IU11eilttOC111U cneK111pOMe111pU'-IeCKUX KQHQ/108 '-lepeHK08CKUX 
C'-le111'-IUK08 8 YC111QH08Ke flM,l(. F • 2eHepamop C8e11108biX 
uMnyAbC08, BH - ucmo'-IHUK 8biCOK020 Hanp.HJICeHu.H OAJI nu­
maHUJI tP3Y, BHK - Hanp.HJICeHue numaHUJI K - 20 <P3Y, 
BH •tf> - Hanp.HJICeHue Ha tP3Y, ycmaH08AeHHoe C02AacHo 
cociio.H11U10 KAa8UWH02o Ha6upameA.H Ha nepeoHeii naHeAu 
6Aol<a, llP - nepeKA10HameAb 8 noAoJICeHuu Mnp. noOKA10'-Ia10-
U1Uii KBH - ii tP3Y K aHaAu3amopy, AT - ammeH10amop, YC -
ycmaH080'IHblii c<~em<~UK, AA - aMnAumyOHblii aHaAU3amop, 
5KA - 6AoK KoHcmaHm /nocmo.HHHa.H naM.Hmb - ROM /, AGK -
cooep.JKuMoe cKaHUPY10Uie2o c<~em<~uKa 5KA - cy6aopec EKA, 
Komopblii onpeoeA.Hem oaHHble 5K'A , T - maiiMep, ynpa8A.HIO­
U1Uii 8peMeHeM 0,1 - 10 C C UJQZOM 0,1 C. 
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MO:>KHO 3TOT anropHTM HCITOJIL30BaTL H ITpH aBTOMaTH'IeCKOH 

npoBepKe JIHHeiiHOCTH nepe.D;a'IH perHcTpHpyro~eii annapaTy­
PLI H .D;p. 

reHepaTop CBeTOBLIX HMITYJILCOB 3anycKaJICJI C ITOMOillLIO 

TaiiMepa CHHXPOHHO C pa6QTOH YCKOpHTeJIJI. TaKHM o6pa-

30M, MO:>KHO 6LIJIO HenpepLIBHO H O.D;HOBpeMeHHO C Ha6opOM 

CTa THCTH'IeCKH ocymeCTBJIJITL 3aiTHCL aMITJIHTY.D;LI penepHLIX 

CHrHanoB, HanpHMep, B nepBLIX H nocne.D;HHX KaHanax aHanH-

3a TOpa, a ITpOBepKy JIHHeiiHOCTH ITpOBO.D;HTL TOnLKO BpeMJI OT 

BpeMeHH. B KaqecTBe aHanoro-uHI}lpoBoro npeo6pa3oBaTenH 

6Lin HcnonL30BaH aHaJIH3aTop NTA -512M, ynpaBnHeMLiii 

C ITOMOillLIO JIHHeHHLIX BOpOT. Y CTaHOBO'IHLIH C'leT'IHK Ha BLI­

XO,ZJ;e aHaJIH3aTopa C'IHTan KOJIH'IeCTBO ITpOaHaJIH3HpOBaHHLIX 

HMITYJILCOB H OITpe,ZJ;eJIJIJI He06XO.D;HMOCTL 3aiTHCH H3MepeHHO­

ro cneKTpa HMnynLcoB. llocne npoBepKH Ka:>K.D;oro KaHana 

ycTaHaBJIHBaJIHCL aBTOMaTH'IeCKH, COr naCHO COCTOJIHHIO KJia­

BHIIIHLIX Ha6HpaTeneii Ha nepe.D;HHX ITaHeJIJIX, TaKHe COCTOJI­

HHJI perHCTpOB ynpaBJIJieMLIX 6JIOKOB, KaKHe 6LIJIH ycTaHOB­

neHLI .D;O npoBepKH. 

Ta6Aut.~a 

MHeMOHU'IecKoe onucauue ucnoAb3oeaHHbiX (JyHKI.IUU 
KAMAK C02AQCHO /6/ 

RDl- F(O) 
RD2- F(l) 
CLl - F(9) 
CL2- F(ll) 
WT2- F(l7) 
DIS - F(24) 
XEQ- F(25) 
ENB-F(26) 
TST- F(27) 

- 'ITeHHe 

- 'ITeHHe .D;aHHLIX .D;JIJI ynpaBJieHHJI 

- c6poc 

- c6poc .D;aHHLIX .D;JIJI ynpaBneHHJI 

- 3aiTHCL 

- 6JIOKHpOBKa 

- 3aiTHCL +1 B BL16paHHLie perHCTpLI 

- ITO.D;rOTOBKa 

- ITpOBepKa COCTOJIHHJI. 

Enaro.D;apJI npoBO.D;HMLIM npoBepKaM B npou;ecce 3Kcne­

PHMeHTa ITO ITOHCKY MOHOITOJIJI ,lJ;HpaKa MO:>KHO 6LIJIO yqeCTL 

BJIHJIHHe ycTaJIOCTH CI>3Y BCJie.D;CTBHe 60nLUIHX 3a­

rpy30K/S/, 0THOCHTeJILHaJI OUIH6Ka H3MepeHHJI OTHOUieHHJI 
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aMITJIHTY.ll. CBeTOBLIX HMITYJILCOB B OCHOBHOM onpe.neneHa 

OIIIH6KOH H3MepeHHJI aMITJIHTY.D;LI HMITYJILCOB C ITOMO~LIO 
aHanH3a Topa /- 30/o/. 

ABTOPLI 6naro.D;apHLI B.ll.3penoBy H M.<I>.Illa6aUioBy 
3a none3HLie o6cy:>K.D;eHHJI. 
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