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© EpesaHcrcuu tP.u11u~ecrcuu uHcTuTyT, 197'7 

l1MIJYJ1bCHOe paapemeHHe MSI'HHTHbIX cneKTpOMeTpOB 

0 npe.c:ten.seTCH napaMeTpaMH MSI'HHTHOI'O n OJlH H yrnOBbIM 

paape meHHeM - H3MepHTem,Ho:it ·cHcTeMhI, B coBpeMeH-

hIX MIOOHHb!X cneKTpOMeTpax [1-4] a HalIH3Hpy 10mee Mar-

• HTHOe none C03AaeTCH B H8M8I'HH'leHH b!X AO HSCbI !lleHH.S 

6110Kax )l{e Jle 3 a, paayMHb! e 3H8'ieHHH M R Hanpg)l{eHHOCTH 

M 8 I'HHTHOI'O nonH orpaHH'ie Hbl aelIH'IHHOH "' 2 • 103 raycc, 

H Jl8JlbHe:itlllee nOBb!llleHHe HMIJYllbCHOI'O. paapeIIIeHHH cnex

TpOMeTpOB MO)l{eT 6h!Tb AOCTHI'HYTO n pe)l{.[:te acero coeep

meHCTBOBaHHeM HX H3MepHTellbHOH CHC TeMbl. 

B Apara!lCKOM MIOOHHOM MaI'HH T HOM cneKTpoMeTpe [1 ] 
.c:teTeKTHpOB8HHe TpaeKTOpHH '18CTHU ocymeCTBll.HeTCH CHCTe• 

MOH H3 12 npoBOlIO'lllbIX HCKpOBblX KaMep c pa60'IHMH paa

MepaMH 1 ooo- x 1000 MM2 H III8I'Ol'v.! KOOpAHHSTHb!X HHTeH 

B H3MepHTell~HbIX aneKTponax, paBHb!M 1 MM (5] • Ha·

pHJlY c npOCTpaHCTBeHHblM paapeIIIeHHeM CSMHX KOOpAHHaT

Hf>IX }leTeKTOpOB Ba)l{HeHlllHM 4>axTopoM_,O_!!P~~lISI!OlllHM yrno_ 

soe paapertreHHe cneKTpOMeTpe., SIBJl.SeTCH BbICOK8SI TO'I -

HOCTb ycTaHOBKH neTeKTOpOB - Ka'leCTBeHHaH IOCTHpOBKa 

cneKTpOMeTpa. KoHe'IHOH . uenbIO IOCTHpOBKH cneKTpOMeTpa 

cneeyeT C'iHTSTb OAH03H8'1HYIO <l>YHKUHOHSJlbHYIO CBH3b KO

OpAHHSTHblX HHTeH c HeKOTOpOH Bb!6paHHOH CHCTeMOH 

KOOpAHHaT. 

ITycTb H3MepeTenbHhie aneKTpOAbI npoaono'IHhIX HCKpo

BhIX KaMep ITHK pacnonara10TcH B nnocxoCTH Z OY ( Puc.1 1. 

ITnocxocTb MarHHTHoro OTKnoHeHH51 XOY. TpaeKTOpus aa

perHcTpHpoaaHHOH '18CTHUhl BOCCT8H8BJ1HBaeTCH no SKCne

pBMeHT8JlbHbIM OTC'leTaM 11.i (HOMepa cpaOOT8BIUBX npo-
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BOJIOK) H COOTBeTCTBY!OlllHM KOOpA.liH8T8M H3MepHTe/IbHbIX 

sneKTpoaoa Xi. Bo3HHKaJOmHe rrpH STOM OIIIHOKH B orrpe

aeneHHH HCTHHHOM KOOpAHH8TbI yl B nnOCKOCTH SJieKTpO

aa, o6ycnOBJieHHb!e rrorpeUIHOCT.llMH B ycTaHOBKe KaMep B 

TeneCKOne, noK838Hbl Ha pHc.1. 

C yMMapHa.11 OIIIHOKa, rrpHBeaeHHa.11 an.11 y ao6cTBa K 01I.IH6-

Ke B onpeaeneHHH KOOpAHH8Tbl y • paBH8 

8!:Ji." A~i. + Z.i.t~~l +(tti.t~lfli + Z'.i{~~i. + AXi)t~(9 • 
\ 1 ) 

jj cnyqae MaJibIX yrnoB 'l/J H lP An.II HCTHHHOM y - KOOp -

AHHaTbI npoeKUHH TpeKa l:!a i. -TbI:ii H3MepHTenbHhI:ii ::ineK 

TpOA HMeeM: 

y;_ :: ni. + c~t. + 2JtJi. \2) 

r ae OIIIHOKa .J) Y.i o6ycnoBneHa AHCKpeTHOCTb!O perHCTpH-

pyrome:H CHCTeMbl H paBHOMepHO pacnpeAeJieHa B HHTep

B ane rtK, - 0,5 .;. n/( + 0,5, BenwrnHa :Dyi He MO)KeT 

6bITb yMeHbIIIeHa npoH3BOnbHO H B KOHeqHOM cqeT~ orrpeAe-

11.11eT BepXHIOIO rpaHHUY M8KCHM8llbHO 113MepHMClI'O HMityllb-

c a p ycTaHOBKH. 
MaKC, 

l.fTOObl oueHHTb Bn:H.llHHe 2Jul· H onpeAelIHTb p 
<f MaKC. 

cneKTpOMeTpa All.II pa31IH'IHOro 'IHClla cpaOOTaBIIIHX KaMep, 

cneay.11 pa6oTe [6] • Ob!na C03AaHa HMMHT8UHOHH8SI: MO-

aenb ycTaHOBKH. MoAenb H~1MHTHpoaana npoXO)!(AeHae 11ac

THU 6ecKoHeqHoro HMIJYllbCa 11epe3 anepTypy cneKTpOMeTpa, 

gJI.11 K8AfAOrO c11yqa.11 onpeAeJI.11/IHCb HOMepa nroaO/IOK fli 
KO'• Jphie Obi cpaooTanH npH npoxO)!(AeHHH 11aCTlDlbI aonH3H 

HHX, Ilo 9THM BenHqHH8M BbiqHC1IHTe1IbH8.ll noanporpaMMa 

BbITIO.'IH.llJI8 IIOCTpoeHH€ npSIM01IHHeil:HbIX TpaeKTOpH:H All.II 

o6oHx nneq cneKTpOMeTpa: 

y== Q1X + &1 1j-= Q2 X + (je. 
Jlanee BbiqHCJI.llnOCb 3HaqeHHe yrna tHp MeMay 9THMH 

!1p.HMbIMH: 

-4-

A <.j == a re f ~ Q 1 -aret3 Q 2 .; 

Y ron ll. lj' He paaeH Hyn10 H3-3a Hanwrn•SI OIIIHOOK :D lJ i 
KOTOpbie o6ycnOBJIHB8!0T OTJIHqHe 9KCTpanonHpy!O!llHX TpaeK

TOpH:ii OT MOAenHpy!O!llHX rrp.llMbIX, 3HaqeHHe M8KCHM8JlbHO 

H3MepHMOro HMrryJibCa orrpeaeJI.11/IOCb H3 ycnOBH.11: 

Pma.x ::: con~t/t). l_f • 

~AeCb KOHCTaHTa onpeAen.11eTc.11 rrapaMeTpaMH MarHHTHoro 

non.11 H B HaUieM cnyqae paaHa 1,33 , HMrrynbc H3Mep.11eTCSI 

r::ia/c. 

Ha pHC~-2 npHBeaeHo pacnpeaeneHHe aenHqHH 1 /P Ma." 

nonyqeHHb!X B pe3yllbT8Te HMMHT8UHH IlpH cpa6aTb!B8HHH 

11eTb1pex KaMep H3 IIIeCTH. 113 pacnpeAeneHH.11 cneayeT , 

qTo p COCTaBJI.lleT· ""' 5 fsa/c. PeanbHOe 3HaqeHHe 
M8KC. 

BBHAy _ H8/IH'IH.ll OIIIHOOK THna O~i. eCTeCTBeHHO p 
Ma KC. 

6yAeT HH)Ke. 

~3 COOTHOIIIeHH.11 t 1) BHAHO, qTQ OIIIHOKH B ycTaHOBKe 

KaMep ( IOCTHpOBOqHbie norpeUIHOCT_H .1 lj) /!, Lf>' A~ } Ax I t:.. ~ ) 
B p83JIHqHOH CTeneHH BlIH.lllOT Ha pe3y 1lbTHpy10my10 OIIIHOKy 

O~fi . _ HaK6onbIIIH:ii BKnaa BHOC.llT nocTO.llHHa.11 ourn6Ka t:.. ~i 
H 0IIIH6Ka ' Bbl3B8HH8.ll IIOBOpOTOM sneKTpoaa B ero )Ke 

nnOCKOCTH Ha yron D. + i. I KOTopaSI 3aBHCHT OT KOOPAHHa-

TbI 2 L • OcTanbHbie OIIIH6KH 3aBHC.llT OT yrna BXOA8 

118CTHUbl - f 0 ° < 6) < 10.. • J1erKo BHAeTb, qTo BJIHSiHHe 

9THX OIIIHOOK CK83bIB8eTC.ll cna6ee, no Kpail:Heil: Mepe Ha 

nop.11 AOK. 

OnepaUHH no IOCTHpOBKe KaMep B cneKTpoMeTpe obllIH 

BhrrronHeHhI oobI'IHhIMH reoAe3H'leCKHMH MeTOAaMH c Kcnonb-

)BaHHeM cepH:iiHhIX TeoaonHTOB T - 2 • TexHHqecKHe noa
p o6liocTH MeTOAHKH IOCTHpOBKH Ap~raucKoro crreKTpOMeTpa 

npHBeaeHbI B pa6oTe [7] , 3aecb Mb! orpaHHqHMC.11 Hnn10-

CTpaUHe:H JlOCTHrHyTbIX 3HaqeHHM TO'!HOCTH BbIIIOJIHeHH.11 OT

aeJibHbIX IOCTHpOBO'IHb!X orrepauHil: ( T
0

80nHua I). 113 T80JIH-
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Ubl 1 BHAHO, qTO reoAe3HqecKHH MeTOA !OCTHpOBKH nocTa-

Ta6nHua 1 

Yl3MepSieMaSI 
l/J lj BennqHHa 5 x ~ -

-
ToqH9CTh 

1 3 3 1 MM 0,5MM 
H3Mepemrn 

CT pHBeAeHH8SI 
plllH6Ka1.H3MepSie-

U,2 0,05 0,05 0,1 0,5 I MBSI B MM 

TOqHO TOqeH AnSI Bb!IlOnHeHHSI BCeX !OCTHp,OBOqHblX orrepauH:H, 
KpOMe H3MepeHHSI ITOCTOSIHHor0 CABHra ~!Ji OTAenbHblX 
xaMep. fv\e)!(ny TeM, pacqeTbr rroxaabrBa!OT, qTo nnsi nonyqe. 
HH.H P > 1 TsB/C OlllH6KH A Ui non)!(Hi.r fa,:Tb orrpe-

MaKc. <1 

neneHbl c TOqHOCTb!O He xy)!(e 0,2 MM. 

YTOqHeHHe reoAe3Hqecxoro MeTOAa HBXO)!(AeHH.H !OCTH
pOBoqHblX norrpaBOK MO)!(eT 6b!Tb AOCTHrHyTO B npouecce 

Mall!HHHO:i1 o6pa6oTKH HH<tJOpMaUHH. Paapa6oTaH crreuHanhHbr:H 
anropHT.M cnyqa:H HOI'O IlOHCKa HaHnyqll!HX norrpaBOK, KOTO
pblH MO)!(eT pa6oTaTb KaK co CT8THCTHqecKOH Bbl60pKOH 

npOH3BOnbHO 38A8HHOI'O qncna co6b!THH, TaK H co BCeM 
HMe!OlllHMC.H Ha6opOM sxcnepHMeHTanbHblX A8HHbIX. 

Pa6oTa anropnTMa HaqnHaeTc.H c onpeneneHH.H H 3ano
MHHaHHSI BenHqHHbl 

m. n.. 
S(rn,n)=4= ~ (jj (xL) 

2 

~ tj ) 
d L 

rnefj(Ji)- KOOpAHHaTa TOqK~ nepeceqeHH.H 

TpaeKTOpHH c nnOCKOCTblO l - K8Mepbr. 

~i,j - OTCqeT l KaMephl, 
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d o:H 

3aTeM cnenyeT o6pameHHe K onepaTopy cnyqa:HHoro wara, 

Bb!6Hpa10meMY HOMep KaMepb!, 11 - KOOpAHHaTe KOTOpo:H 
ASeTC.H rrpHpameHHe, H BbiqHcnsi10meMy BenHqHHY STOI'O rrpH-
pameHH.H S~ ( 't) , .Llanee SKCnepHMeHTanbHble TQqKH 
npeo6pa3y10Tc.H no tf>opMYne: 

. (o) . (-z) 
Y tj == n_ tj t 0 l + 0 l I 

I'Ae QL(oJ - HaqanbHa.H IOCTHpOBOqHaSI rrorrpaBKa, 
cSi. ('z] rrpnpameHHe rrorrpaBK.H, rr onyqeH HOH Ha 

'Z - ware. 

c HOBblM 3HaqeHHeM y i.d Bb!qHcn.HeTC.H BennqHHa s ( rn., nJ 
H , ecnH S ('l) <: S ('L- I 1 war rrpH3HaeTcsr yAaqHblM

1 
Ben11q11Ha 

5('l.) 3aITOMHHaeTC.H H rrpHHHMaeTC.11 HOBOe 3HaqeHHe Ha-

q anbHOH c i. ( 0 ) , B rrpoTHBHOM cnyqae rrony'IeHHoe rrpHpa-
meHHe BbrqHTaeTC.H H cnenyeT noBTOpHoe o6pameHHe K one

paTopy cnyqa:HHoro wara. CTporpaMMa pa6oTaeT no noCTH)!(e. 
HH.H 3aAaffHOH TOqHoCTH S 0 

• 06brqHo, ey)!(Hbre 3HaqeHH.H 
ToqHOCTH AOCTHI'aIOTC.11 38 "-' 500 npo6 ·. 

B Ta6nuue 2 rrpHBeAeHbI 3HaqeHH.H rrorrpaBoK, rronyqeH
HbIX reone311qecKHM crroco6oM H cnoco6oM rrporpaMMHoro 
rro11cxa nnsr 1 rrneqa crrexTpoMeTpa. 

Ta6n11ua 2 

HoMep 
1 2 

KaMepbr 
3 4 5 6 

,-
H aqanhHa.11 
n orrpaBKa 

0 9 10 2 16,5 17.5 

' 

y TOqHeHHa.H 
0,1 9,4 rrorrpaBxa 9,7 1,5 1 6.3 17,9 

(MM) 

y TOqHeHHble 3HaqeHH.H norrpaBOK 6brnH HCilOnb30B8Hbl nnsi 

o6pa6oTKH cep1rn H3Mepemr:H, conep)!(arue:H r.J 600 co6bITHH, 
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fHCTOrpaMMbl OTKJIOHeHHH dK aKcnepHMeHT8JlbHb!X TO-

'ieK 11.i. OT np.HMOH, nocTpOeHHOH MeTO.UOM H8HMeHb1llHX 

KBaapaTOB no TOY:KaM ni nn.H 6 KaMep. oaHoro nne'ia 

cneKTpOMeTpa, npHBelleHbl Ha pHc.4, Ll.HcnepCHH pacnpene

neHHSI ne)l(aT B HHTepBane 0,5 - 0,8 (MM) H MOryT Cll'y)KJ{Xb 

Jln.H oueHKH KaK npocTpaHCTBeHHoro paspeweHH.H OTJleJib-

Hb!X KaMep, TaK H Ka'ieCTBa Bb!IlOnHeHH.SI IOCTHpOBO'iHh!X one

paUHH. c y'ieTOM reoMeTpHH ycTaHOBKH H napaMeTpOB Mar

HHTHOI'O IlOJI.SI npHBe}leHHb!e pacnpeneneHH.SI cornaCHO MeTOAJ!

Ke, npenno)l(eHHOH B pa6oTe [ 8 ],noaBOJISIIOT Bbl'iHCJIHTb 3Ha'ie-

HHe p cneKTpOMeTpa • KOTOpoe ,UJISI ll8HHOH cepHH H3M 
M8KC. 

peHHH cocTaBHno 2,5 TaB/c. 

B 3aKJIIO'ieHHe aBTOpb! Bb!p8)1(8IOT CBOIO IlpH3HaTeJ1bHOCTt.. 

pyKoBOllHTen10 pa6oT no cosnaHHJO AparaucKoro MarHHTHoro 

cneKTpoMeTpa npo¢.AcaTHaHH T.n., a TaK)l(e coTpyaHHKaM 

E<Pl1CxTop.HHY E.M.,fpnropSIHy K.B., Xa'iaTpSIHyf.fl.aa no

nesHb!e COBeTbl H npaKTH'ieCKYIO IlOMO!llb B nponecce COCT8B

TJeHHSI H OTJ18.UKH nporpaMM. 
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rronrrnc 11 K Pl1CYHKAM 

PHc.1. BosMO)l(}lbie rocTHpOBO'iHbre ourn5KH, BbI3BaHHbie cMe
meHH.HMH H3MepHTellbHbIX aneKTpOJlOB K8Mep. 

PHc.2 Pe3ynbT8Tbl HMMHT8UHH npoxo>K)leHH.H MIOOHa 'iepe3 

cneKTpOMeTp. 

PHc.3 0TKllOHeHH.H aKcnepHMeHTanbHbIX TO'ieK OT np.HMOH 
BOCCT8HOBlleHHOH MeTOJlOM H8HMeHbllIHX KBanpaTOB. 
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