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6eTa-cneKTporp.a¢ C noCTOFIHHbiM OAHOPOAHbiM MarHVITH~M no.neM, 

perVICTP"'PYIOlliVI~ 3I1€KTpOHbl HS $OTOnJlaCTY1HKyft/, npOAOJl>tC.aeT 6o
nee 60 !1eT OCTa8aTbCfl 8€CbMa 3$$eKTY18Hb~M npY160pOM AJlfl npe4Y1-

3VIOHHbiX VICCJ1€A08SHY1~ cnet-<Tp08 KOH8€PCY10HHbiX 3JleKTPOH08 /K3/ o 

Ha ,8-cneKTporpa¢ax cpa8HY1T€J1bHO nerKo nony4Y1Tb 8biCOKYIO paape

waiOILIYIO cnoco6HocTb ( 6.Hp /Hp ~ 0,05%), o6ecne4vt8ai011.1YIO- xopowvte 

803MomHoCTVI Al1R VlccneA08aHVIR c.nomHbiX cneKTpoe K3, npH Y13Y4e

HVIVI CTPYKTYPbl L- H M-KoHeepCVIOHHbiX JlvtHH~o ManaR cseTOCVIJla 

npvt6opa /-0,01%/ VI HY13Ka~ pe3yJlbTVIPYIOlllaFI 3$$€KTHBHOCTb pe

rHCTPal.IVIVI 3JleKTPOHHbiX cneKTPOB no no4epHeH"'IO $OT03MYJ1bCI-1VI 8 

3Ha4HTe.nbHO~ Mepe KOMneHcHpyeTCR eo3MomHOCTbiO I-13Y4€H"'R K3 
8 WI-1POKOM Al-1anaaoHe 3Hepren14ecKoro cneKTpa: o6bi4HbiM RBnReT

CR CI1€AYI011.1€€ OTHOW€HH€ VIMnYilbCOB 3Jl€KTPOHOB Ha KPSfiX OAHOBpe

M€HHO pen1CTP14PY€MOrO Y4SCTKa cneKTpa: P max /p min"" 5. 
MO>KHO HaAeRTbCR, 4TO pa3Bl4Tl4€ T€XHIIIKVI KOOPAHHaT04YBCTBVI

T€11bHbiX A€T€KTOPOB 3J1eKTpOHOB n0380111o1T B 6YAYllleM CYILI€CT8€HHO 

nOBbiCVITb 3~€KTVIBHOCTb perHCTPSl.IVII-1 3J1€KTPOHOB 8 ~-cneKTporpa¢lax. 

0AHSKO Tpe60BSHVIFI 3A€Cb B€CbMa BbiCOKVI€! He06XOAio1MO VIM€Tb A€

T€KTOP C T04HOCTbiO onpeA€11€HVIFI KOOPAHHSTbl AO H€CKOJ1b KVIX A€CRT

KOB MVIKPOMeTpOB npVI A11HHe ero H€CKOI1bKO A€C~TKOB CSHTVIMeTpOB, 

PerVICTP841-1R s.neKTPOHHbiX cneKTpoe no no4epHeHHIO RA€PHbiX 

$OT03MYI1bCJ.1~ C03AaeT 3Ha4HT€JlbHbl€ TPYAHOCTH npvt lo1X o6pa60TKe 

VI KOI1H4eCTB€HHO~ 04€HK€ OWVI60K Bb1Aa8S€MbiX 3HS4€HVI~ OTHOCI-1T€11b

HbiX HHTeHCHBHOCTe~ 111-1HVI~ K3 0 Uenb!O HaCTORILie~ pa6oTbt RBnReTCR 

paCCMOTpeHVI€ VI H3Y4€HY1€ 803MOmHbiX VICT04HHKOB OWH60K nplll onpe

A€Il€Hio1H OTHOCHTellbHbiX I-1HT€HCHBHOCTe~ K3, a TaKme paapa6oTKa 

M€TOAa 04€HKH norpeWHOCTH OK0H4aTe11bHbiX pe3yi1bTaTOB npHM€HH

T€JlbHO K J9-cneKTporpa¢'aM /2/, HCnOJlb3Y€MbiM A11-R HCCn€AOBaHH~ 
no nporpaMMe .RCHAnn 8 Jla6opaTOPHY1 AAepHblx npo6neM OHHIII o HaMI-1 

paCCMOTpeHbl HCT04HHKI-1 OWIII60K, CBR3aHHbl€ C: 

1 I Kal.leCTBOM vtcnonbayeMbiX ¢oT03MYI1bCH~; 

2/ MeTOAaMH HX o6pa60TK~: xpaHeHVIeM, 3KCnOHVIPOBaHI-1€M, npo

RBJ1€H~eM, Mlo1KPO¢OTOM€TPHPOBaH~eM; 

3/ HeJ1HHe~HOCTb~ 3a8HCHMOCTI-1 nJlOTHOCTVI no4epH€HHfl OT KOJ1H-

4eCTBS 3J1eKTPOHOB, nonaBWVIX Ha ij)OTOnJlaCT"'HKy; 

4/ Cn€KTpaJlbHO~ 4YBCTBHTeilbHOCTbiO $OT03MYJlbCHVI. 

8 HSCTOA~e~ ny6J1111Kal.IHH, ABJlA~~eHCR nepeo~ B cep~VI pa60T no 

ASHHOMy eonpocy, paCCMOTpeH BKJ1aA nepBbiX ABYX ¢aKTOpOB. 

H.UEPHbiE <f>OT03MYilbC~~ P-50. 
XPAHEH~E, 3KCOOH~POBAHHE H OPOHBilEHHE 

.QnR pen1CTpa~HH- 3J1eKTPOHOB Mbl npVIMeHReM CTeKJlRHHbl€ ¢'0TQ

nnaCTHHKVI c AAepH~MH $oTo3MynccHAMH THna P-so/2/fpenATHBHcT

cKH-e, TOJl~HHa 3MynbCVIH 50 MKM/. 3MYI1bCHH THna p o6ecne4HBaiOT 

MaKCio1MSI1bHY~ 4yBCTBHT€11bHOCTb npH perHCTPS4HVI K3. B~6op nna-
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CTJ.1HOK C TOJ111.1V1HOI1 3MYilbCJ.1H .50 MKM 06YCf10BJleH TeM, 4TO OHJ.1 

AaiOT Mat<CJIIMBJJbHYIO 4Y·BCTBHTeJlbHOCTb B 06J1aCTJ.1 3Hepn1~ K3 OKOJ10 

200 K3B/l/, TO eCT.b npHMePHO B cepeAHHe AHana30Ha 3Heprlo1.i'!, B 

KOTopoM o6tx4HO. nony4aiOT· MaKCHMYM t-tH¢opMa1.114YI o cneKTpax K3. 

,linR perJ.1CTPa4.14H K3 Mantxx 3Heprt.1~ ~enecoo6pa3HO YlcnOil,b30BaTb 

3MYilbCYIH MeHbWei1 TOI1IJ.IHHbl, A11A pen1cTpa~HH K3 6onbwvtx 3t:-teprH~ -

6onbweH TOJl~H~. 0AHaKo c ~e~biO coxpaHeHHR OAHHaKoeoro pemJ.1Ma 

o6pa6oTKJ.1 ¢oTonnaCTHHOK 3MYJ1bCHH APYro~ TOil11.114H~, KaK npasHno, 

He npt.1MeHRilHC.b. 

MaKCHMaJ1bHbll1 CPOK xpaHeHYIR nnaCTHHOK OAHO~ napTHi-1 npltlrOT.oa

JieHHR ofibl4H0 He npeBblWaJl 3-4 MeCR~eB. ( ~eilbiO yMeHbWeHHR CKQ

pOCTvt HapaCTaHHR eyanvt B ¢0T03MYJ1bCHH nJ1aCTJ.1HKH xpaHRTCR npa.1 

T€MnepaType -10° ( Y1 npi-1 0THOCHTeJ1bHO~ BJ1a>t<HOCTJ.1 -50%/3/. 
3Kcno3H~J.1R ~oTonnacTI-1HOK npoH3BOAJ.1TCR npYI AasneHHH a KaMepe 

~-cneKTporpa~a 10-4 - 10-S MM pT.CT. npa.1 KOMHaTHO~ TeMnepaTy

pe. ~J1HTeJ1bHOCTb 3KCn03H~HJ.1 OT 10 MHH AO HeCKOilbKHX CyTOK. 

,D.JH1TeJ1bHOe XpaHeHHe 3KCnOHHPOBaHHbiX ($>OTOnJlaCTJ.1HOK Ha OTKpbiT-OM 

B03Jlyxe MomeT npt.otaecTJ.1 K ot<Hcn.eHHIO 3epeH cepe6pa "' ocna6neHHtO 

CKPblToro H3o6Pa>t<eHHR /npo~ecc perpeCCJ.1YI// 3(Mbl cne4a.1aJ1bHO J.13y-

4Hl1YI BJ1J.1RHJ.1e perPeCCJ.1H Ha yMeHbWeHHe nnoiHOCTYI no4epHeHHR B 

$QTonnaCTJ.1HKaX. noKa3aHO, 4TO .npH xpaHeHYIH $OTOnnaCTHHOK Ha 

OTKpblTOM B03AYXe B Te4eHHe 5 4 perpeCCHR He 3aMeTHa~ no3TOMY 

B HaweH pa6oTe HHTepaan BpeMeHH MemAY KOH~OM 3KCn03H~HH H npo

RBJ1eHJ.1eM He npes~wan 5 4. 6onee AJlHTenbHOe xpaHeHvte 3KcnoHHpo

aaHHblX HenpoRaneHH~x ¢oTonnacTHHOK AOnycKanocb a eaKyyMe /a Ka

Mepe ~-cneKTporpa¢a/, TaK KaK a aaKyyMe perpecCHR He 3aMeTHa/s( 

npoRBJleHHe J.1 $HKCHpOBaHHe 3KCnOHY1POBaHHbiX <l>oTonnaCTYIHOK 

npoaoAHilOCb a cooTaeTCTBHYI c npo4eAYPO~, peKoMeHAoaaHHol-1 a I 4/. 
KaK V13BeCTHO, CKOPOCTb Yl rny6HHa npORB!leHYI~ $OT03MYilbCH~ CVI!lb

HO 3aBHCRT OT TeMnepaTyp~ npO~BYITe!lR H AI1HTeJ1bHOCTYI npORBileHHR. 

B cne~HaJlbH~X onblTax ycTaHosneHo, 4TO nOAAepmaHYie TeMnepaTypbl 

npORBYITen~ a npeAenax /24+0,5/°C npH AJ1a.1Te1lbHOCTH npo~ecca npo

RBJleHHR(lO MHH +10 C)o6ecne4YIBaeT nOBTOpeHHe H3MepeHH~X nilOTHO

CTe~ n04epHeHHR-0AY1HaKOBO 3KCnOHYipOBaHH~X $OT03MYilbCH~ 8 npe-

Ae!laX +1%. . 
H3aecTHO /eM .. , tianpHMep,/3/ I, 4To TOJ1ll.IJ.1Ha 3MYilbCYIH Ha $oTo

nnacn1HK·ax MO>KeT H3MeHRTbC~ Ha + 1 0% B npeAeJlaX OAHO~ ~OTO

nnacTYIHKH H oT nnacTHHKH K nnacTHHKe. B Tex cny4aRx, KOrAa 

npo6er 3JleKTPOHOB npea~waeT TOJlll.IHHY ~OT03MYilbCHH, J.13MeHeHHA 

ee TOilU\HH~ 6YAYT npHBO~Tb K OWYI6KaM B onpeAe!leHHH HHTeHCHB

HOCTeH IlHHYI~ K3. flpRM~e YI3MepeHHR TOilll.IHHbl $0T03MYITbCYIYI nna

CTHHOK THna P-50 nOA MHKpocKonOM nOKaaanYI, 4TO MaKCYIM3!1bH~e 
OTKJlOHeHHR TOilU\YIH~ 3MYilbCHYI OT cpeAHeJ-1 TOJ1U\YI~~ He npea~Wa!OT 

S-6% a ·npeAenax OAHOH nnaCTYIHKH H 10% OT OAHO~ nnacTHHKH K 

APYroH /a npeAenax O-,[{HO~ napnu.1/. Y4HTbiBaR xapaKTep nornoute

HHA 3JleKTPOHOB 8 ae~qeCTBe, MO>KHO OmHAaTb·, 4TO 0Wvt6Ka 8 onpe-
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AeneH~~ ~HTeHC~BHOCTeill K3 Ha ~-cneKTporpa¢e, ceRaaHHa~ c ea

p~a~~~MH TOJl~~H~ 3MYDbC~H, 6yAeT 3aB~CeTb OT 3HeprH~ K3. np~ 

3TOM 3JleKTpOHbl, MaKC~MaJlbHblil! npo6er KOTOPbiX MeHbWe TOil~~Hbl 

3Mynbc~~, aKnaAa a ow~6Ky He AS~T. Aanee, no Mepe yeen~~eH~~ 

3Hepr~~ K3 ow~6Ka, ca~aaHHSR c eapHa~~~M~_ TOil~HHbl 3MYilbc~~, 

nocTeneHHO HapacTaeT ~ AOCT~ra~ aenH4HHb1 5-6% np~ 6onbw~x 3Hep

r~flx K3. 

OW~GKH ~OTOMETPHPOBAH~B 

¢OTOMeTp~poaaH~e H306pa*eH~~ npOBOAHTCR C nOMO~b~ SBTOMa

T~~eCKOrO M~KP0$0TOMeTpa /AM$/, paapa6oTaHHor6 B na6opaTOP~~ 

~AepHbiX npo6neM OHRH Ail~ o6pa60TKH 6eTa-cneKT-porpaMM/5/. 

c~cTeMa per~cTpa~~~ AM¢ COC-TO~T ~3 $OTOYMHO)t(~TeJ1R /4>3Y-92/' 

cornacytOll.lero yc~n~Ten~ IABa onepa~HOHHbiX yc~·nl-1Ten~ K140YA6/6/ I 

""aMnn~TYAH0-4H¢poeoro npeo6paaoeaTen~ THna KA-206/7/Ha 8192 

KaHana. HH¢opMa4~~ 8 4~¢poeoH '¢opMe nepeAaeTCfl B 38M EC-1 01 0 

~epea YHHBepcanbHblill exoA 8 cTaHABPTe KAMAK. 8biCOKaR cTa61-1nb

HOCTb cornacy~~ero yc~nHTen~, ero H~3KHe wyMbl ~ BbiCoKa~/0 ,08%/ 

n~HeHHocTb ~cnonbayeMoro AUn noaeonRtOT c~~TSTb, ~TO ow~t~6K~, 

BHOC~Mble 3T~MH 3J1eMeHTBM~, HeCy~eCT86HHbl. 

HecTa6~IlbHOCTb caeToBoro noToKa naMn HaKan~BaH~~ o6ycnaan~

aa·eTcR HX CTSpeH\.1eM 14 Henocn:J~HCTBOM n~TSIOU\ero Hanp~}l(eHt.1Fl. Ha

W~ V13MepeHt.1~ HOC~T OTHOC~TeilbHblill XapaKTep, n03TOMy 3¢¢eKT CTa

peHH~ JlSMnbl HS H~X He BilH~eT. HcTO~H~K n~TSH~ft IlaMnbl CTa6~J1t.1-

3~POBSH C TO~HOCTb~ 0,05%, ~TO npSKTH4eCKVI ~CKJ1~4SJ10 ~ 3TOT 

~CT04H~K OW~60K. npoBepKa epeMeHHOil! HecTa6~IlbHOCT~ eceH ~HCTe

Mbl per~CTPSU.~H nOKS3SJ1S, 4TO OTKJ10HeHio1e ypoBHfl Clo'trHaJla OT 

nepeoHa4anbHO BbiCTaeneHHoro. /80 MKA/ aa 35 M~H pa6oTbl c~cTeMbl 

COCTSBlt\IlO 0, 0]%, TO eCTb npeHe6pe)l<.i'1MO MSJlO. Mailblil! ypoBeHb wy

MOB C~CTeMbl peri'1CTPS4~1-1 o6ecne~HBSeTCfl 6narOASP~ npi'1MeHeH~IO 

6onbwo~ eeni-14~Hbl pa6o4ero ceeToeoro noToKa/5/, a TaKme cy}I(~HVI

eM ~acToTHoill nonocbl cornacy~U\ero ycH111o1Ten~. 

Ha Bbt6op nonocbt 4SCTOT CltiCTeMbl per~cTPaU.M~ HSKilSAbiBSIOTC~ 

orpaHY14eHH~, C8~3SHHble C B03MO*HbiM~ ~CKa>«eH~~M~ KOHTypa $OTQ

MeTp~pyeMOil! J1HH~~/8/.0rpa!-;i~4eHI1e nOJ10Cbl 4SCTOT YC~Il!IITeflR CBep

xy ocylJ.IecTen_eHo c nm~Oll.\biO ~HTerpHPYIO~ero . RC -¢Y1IlbTpa Ha Bbi

XOAe ¢3Y. 8em14Y1Ha eMKOCT~ 6blfla pacC4~TaHa B COOTBeTCTB~~ C 

peKOMeHASU.~fiM\11 /8-tO/ Ail A AOnyCTVIMbiX Lo1CK.3>t<eH~~, He npeBbiWSIOll\[..1X 

0, 1% OT MSKC.[..1MaflbHOilr ~HTeHC~BHOCT~ J1Lo1H~~, i1Mel0ll\eil! rayccoej 

¢opMy C nonyw~p~HO~ 100 MKM, np[..1 CKOp0CT[..1 ¢OTOMeTp~pOBSHH~ 

5 MM/c. Ben~4Lo1Ha Harpy3K[..1 <P3Y 'tip~H.ina paaHoill 10 KOt-.1. 3Ha4eHt.1e 

ltiHTerpL-1pytoll.\e~ eMKOCT~ nony4eHO ·paBHbiM 33 'HIP, 

8 cne~~ttanbHblX 3KcneJ)~t~MeHTaX. ·6blnH ~ay~eHbl nonHble annapaTyp-· 

Hble ow.~6KII1, o6ycnoeneHHble WYMBMV1 ·$oTOMeTPY1~eCKOIII CVICTeMbl AM$. 



noK838HO, ~TO 3TH OWH6KH MeHbWe 0,)% npH 00TH4eCKHX OilOTHO
CTRX H3o6pameHHR, MeHbWHX 2, H B03p8CT8~T, AOCTHraR 1%, npH onTH4eCKOH nnoTHOCTH OKOilO 2,]. 

Bb160P AnEPTYPbl ¢10TOI1ETPH4ECKOn CHCTEMbl 
,llHa¢lparMa AM¢l npeAcTaanfleT co6oi:1 ~qenb nPRMoyronbHOi:lt ¢JopMbl C He38BHCHMOH yCT8HOBKOi:1 OPOAOilbHOrO (a) VI nonepe~HOrO (h) oTHOCHTeilbHO cneKrporpaMMbl paaMepoa. CKaHHpoaaHHe ocyl.l.\ecranReT

cR a HanpaeneHHH, cosnaAa~l.l.leM c npoAOilbH~M paaMepoM AHa¢parM~. 
B~6op wara ¢oroMerpHposaHHR AHKTYeTCR npemAe acero Heo6xoAH
MOCTb~ OOily4eHHR A0CT8T04HOrO 4HCJla T04eK, no KOTOP~M fiYAYT 
nocrpoeH~ cneKrpanbHMe nHHHH. CnHWKOM 6onbwaR aenH4HHa wara nPHBOAHT K norepRM AeTanei:lt cneKrpa; HcnonbaosaHHe MailbtX waroa OPHBOAHT K HeonpaBA8HHO 60llbWHM M8CCHB8M A8HH~X. 06br4HO war ¢oToMeTpHposaHHR coenaAaer c npoAOilbHbiM paaMepoM AHa¢JparMbr a. OpaKTHKa o6pa6oTKH cneKTporpaMM c noMOI.I.\b~ ~-cneKTporpa¢oa nOK83biBaeT, 4TO OOTHM81lbH8R aeJlH4HH8 war a (a) o6b14HO Jle)f(l.1T B npeAe118X OT 12 AO 50 MKM. BenH~HHa wara 06bi~HO COCTSBJ1RJ18 25 MKM. OpH BM6ope nonepe4Horo paaMepa 1.1.1enH h cneAyer Y4HTblsaTb, 4TO CJlVIWKOM fiOJlbWaR era Be11H~VIH8 YBeilH4HBaeT B1ll-1RHHe nepeKoca 1.1.1e11H. Manbll'r nonepe4Hb1H paaMep 1.1.1e11H yMeHbwaer KOI1H-4ecrao caera, nonaAaiO~qero Ha ¢oroKaTOA. 06bi4Ho HcnonbayeTcR 
Befl~4~Ha h OT 250 AO 500 MKM. 

<PnYKTYAUHH OnTH4ECKOn nnOTHOCTH, 
06YCnDBnEHHbiE 3EPHI1CTOCTbiO ¢10TOrPA<PH4ECKOrO H305PA!CEHI1~ 

KorAa cKaHHpoaaHHe <PorocnoR npOI.13BoAH1locb npH ManoH nnotqaAH AH~¢parMbl, K011H4ecrso aepeH /rpynn aepeH/ cepe6pa a npeAenax 3TO!Ir 01101.1.\BAH KOHe4H-O. Paa6pOCbl aepeH /H HX pa3Mepoa/ MQryT OPHBeCTJ.1 K 3aMeTHbiM ¢l11YKTY8~HRM B H3MepReMoH OOTH4eCKOH OilOTHOCTH J.1306pameHHR. 3TH $11YKTY8~HJ.1 TeM fiOJlbWe, 4eM MeHbWe 0!101.1.\8Ab AHa¢lparMbl, H 38BHCRT OT xapaKTepHCTHK perHCTPHpyeMoro t.131ly4eHHR. 
Hay4eHHe MHKPO¢oTorpa¢Hi:1 cneKTporpaMM, CHRT~X Ha $OTOOJlacTJ.1HKaX THna P-50 c noMOI.I.\b~ HawHx 6era-cneKTporpa~oa, noKaaano, 4TO paaMepw rpynn aepeH cepe6pa a ¢oro3MYilbCHH HaMeHR~TCR a npeAe118X OT eAHHJ.1~ AO 10-15 MKM. 
JlnR 0"4eHKJ.1 811HRHJ.1R 3epHHCTOCTVI l-1306pa>KeHHR Ha pe3}'JlbT8Tbl ¢OTOMeTPJ.1POB8HHR 6blnH B~nonHeH~ J.13MepeHHR OpH pa3JlH4H~X nnolq8ARX .QH8<J>parMbl y4aCTKOB cne-t<TporpaMM, PSBHOMePHO :9KCnOHHpo

BaHH~X B npeAenax pa-CcMaTpt.1BaeMbiX y4aCTI<OB l1 HMeiOI.I.\VIX COOTBeTCTBeHHO OAHH8KOBble OOTH4eCKt.1e nnOTHOCTH n04epHeHl1R. War ¢oroMeTpMpOB8HHR /npo.qonbHbiH paaMep AHa<J>parMbl/ a~6HpancR paaHbiM 
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12,5; 25; 50 ~ 100 MKM. nonepe4H~H paaMep ~en~ 6~11 Be3Ae pa

seH 250 MKM. Ha p~c. 1 npeACTSBileH~ 3aBHC~MOCTH cpeAHero KBaA

paTH4HOrO OTKI10HeHH~ H3MepeHH~X 3Ha4eHHH OnTH4eCKO~ nnOTHOCT~ 

aD or nnow.aAI'~ AHa¢parMbl AM$ _Am:j rpex 3Ha4eHHH 3Heprl'!l'l aneKr

poHos: 25; ]0 H 400 K38 npH OnTH4eCKO~ nf10THOCTl1 n04epHeHHR 

D = 0,5. BHAHO, ~TO senH4HHa cpeAHeH KBaApaTH4eCKOH OWH6KH 

H3MepeHHR OnTH4eCKOH nnOTHOCTH H306pameHHR a 0 3S C4eT 3epHH

CTOCTH H306pameHHR MOmeT AOCTHrSTb 4% /np\11 D= 0,5, a::::12 MKM 1 

Ee= 400 K38/. npyt Ha\116onee 4aCTO HCnonb3YeMOM ware $OTOMer

pHposaHHR a= 25 MKM aD nemHT B npeAef1aX OT 2 AO 3 ,5%. 0TMeTHM, 

'"ITO 3SBHCHMOCTb aD OT ·s B nepBOM npH6nHmeHH'-1 COOTBeTCTByeT 

aaKOHY 1/v'S. MomHo om'-'IASTb, 4TO a0 6yAeT YMeHbwaTbCR npH yse-

11'-1"--eHH'-1 D • 
s/11,12.6KcnepHMeHTailbH~ YCTaHOBileHo, 4TO ¢f1YKTYa1.4HH onTH4e

CKoH nJlOTHOCTH aD yseJ1H4HBa~TCR C pOCTOM 3HeprHH 3IleKTPOHOB, 

a raKme c ysenH"'!eHHeM ronW.HHbl $orocnoR. HawH AaHHble /pHC. 1 I 

nOATBepmASIOT _BblBOA 0 B03pacTaHHH a 0 C pOCTOM 3Hepr-t.1H 31leKTpo

HOB. 
TaKHM o6paaoM, npoaeAeHHoe s~we paccMOrpeHHe owH6oK $oro

MeTpHposaHHR cneKTPOB K3 nOKa3blBaeT, 4TO OCHOBHOH BKJlaA B 

OWH6Ky aD H3MepeHHR OnTH4eCKOH nnOTHOCTH 0 BHOCRT ¢11YKTya~HH 

OnTH4eCKOH nnoTHOCTH, Bbl3BaHHble aepHHCTOCTbiO $OT0~3o6pameHHR. 

AnnaparypHble owH6KH, o6ycnosneHHb1e wyMaMH AM$, 6YAYT aaMeTHbl 

JlHWb npH H3MepeHHH. y4acrKOB c D> 2. 

0wH6KH 3S C4eT 3epHHCTOCTH $0TOC110fl 1 8 npHH~Hne, paCC4H

Tb1BaiOTCJ 13/. 0AHSKO 3TH pac"''eTbl npH611YtmeHHble H rpe6yiOT 3HaHHR 

cpeAHHX pa3MepOB aepHa, 3aBHCHM0CTYI 3THX pa3MepOB OT 

3HeprHH K3 H T.A. 8 CBR3H C 3THM AI1R 04eHKH OWH60K npH $OTO

MeTpHpOB8HHH H HX yMeHbWeHHH Mbl YICn01lb3yeM MeTOA HaKon.neHHI;:/14~ 

Koropb1H Momer 6blTb nerKo peanHaoaaH np\11 o6pa6orKe cneKrpoa 

K3 npH MHoroKparHoM cKaHHpoaaHHH cneKrpoa. B cny4ae orcyrcr

BHR KOppe1lR4HH MeTOA HaKOnileHHH n03BOJlfleT ySeil\.11"--HTb OTHOWeHHe 

CHrHan/wyM BO CTOJlbKO pa3, CKOJlbKO 6bl110 q~enaHO H3MepeHHH. 

Pac.l. 3aBHCHMOCTb cpeAHero 

KBa~aTH't{HOrO OTKnOHeHHa aD 

H3MepeHHH OllTHqecxoft rniOTHO

CTH OT rniOID;a,[Ui S CKaHHpyrom;e;H: 

AHa~parMbi AJia aHa't!eHHH sHep

rHH 3lleKTpOHOB 25; 70 H 

400 K3B. llnOTHOCTb no't!epHeHHH 

OAHHaKoBa - D::::-G,5. 

orcr--------------------, ., 
~· .th0,5 Ee :70K3B 

0,015 

0,010 

0.005 

~~· 
·-~~ 
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HO 
nyCTb flP_0Be,QeHO 
N 3Ha4eHVI~ Din 

N 
L Din 

D. "" .Jl=:.!. __ , 
I N 

N Heaae~t~cHMblx VI3MepeH~t~~ cneK.Tpa .1-1 nony4e
A1lfl KS>K,QO~ T04K.I-1 CneKTpa C HOMepOM i_. Tor,Qa 

N 
n~I(D; -D;n) 

0 ;!i ~ -N (N-ll-- . 

04eB1!1AHO, 4TO He3SBI-1CI-1Mb1Mitl 6YAYT TOJlbKO pe3yJ1bTSTbl MHOroKpaT
HOrO. Q>oToMeTp~t~posaHHR no paam14HblM, HenepeKpbrBaiOtqV!MCfl AOPO>K
KaM cneKTporpaMM. MHOrOKPSTHOe CKSHVIPOBSHHe ,QSCT mf0.1,QSeMble 
peaynbTST'=!I e TOM cny1..1ae, ecm1 s npe,Qenax Bb16paHHbtX ,QopomeK 
CKSHJ.1POBaHJ.1R MO>KHO npeHe6pe4b KPVIBJ.13HOH cneKTPSilbHOH JlJ.1HJ.1J.1 VI 
o6ecne4eHa napannenbHOCTb nHHHH "" Y-Koop,QHHaTbr warosoro npl-1-
eo,Qa AM<P. WJ.1Plt1Ha nonocbl, aaH~t~MaeMOill np1-1 ,QeCf!TI-1KpaTHOM· CKSHI-1-
poeaHVIVI, pasHa 3-5 MM. Kp~t~e~t~aHa cneKTpanbHOC1 IlVIHVIH a 6eTa
cneKTPorpact>e npH MV1HV1MS!lbHOM pa,QHYC€ KpHBH3Hb1 TpaeKTOPHH 3Il€KT
POHa, paBHOM 5 CM, TaKOBa, "4TO npOrH6 JlVIHHH B npe,Qe!laX 3 MM 
no Y-KoOp,QHHaTe npH HCnOilb30BaHHH T04e4Horo HCT04HHKa paeeH 
30 MKM, flCHO, LITO npH BbiCOTe HCTOLIHHKOB, 06btl.IHO HCnOJlb3y€Mb1X 
8 cneKTpOrpa¢ax., paBHO~- 5-7 MM, KPMBH3HO~ cneKTpanbHO~ IlHHHI-1 
MOH<HO npeHe6pe4b. ~CCJl€,QOBaHlll€ T04HOCTlll Bb1CTaBR€HI-1R napa11Il€Jlb
HOCTI-1 Ili-1HHlll H Y-Koop,QHHaTbt npHBo,Qa noKa3ano, 4TO BH3yanbHo 
3TO C,QeJlaTb 04€Hb Tpy,QHO l-1 IlY4We VICnOilb30BaTb KOHTPOJlbHbt~ npl-1-
6op - ~l-1¢lpoBOi:1 BOJlbTMeTp, KOTOPbiM ,Qil.R 3TO~ I..I€IlH 6bt!la ,QOnOJlHeHa 
perHCTPHPY~~aR 4aCTb AM$. C noMO~b~ npH6opa ,Q06Hea~TCR TaKoro 
nonomeHHR JliiiHHIII 1-1 Y -npf.1BO,Qa, 4To6br np111 CMe~e.HHI-1 no Y Ha·· 3-5 MM 
OTC'-I€Tbt -lllii¢POBOrO BOJlbTMeTpa He I-1M€111-1 MOHOTOHHOrO XO,Qa. 

Ha PHC. 2a npf.1Be,QeHbt peayJlbTaTbt 1113MepeHVlr:1 y4aCTKa cneKTpa. 
C.QenaHo 10 npoxo,Qoe no paaHbiM AOPO*KaM, 1-1 peayflbTaTbl ycpe,QHe
Hbt. Ha p111c. 26 npe,QcTaeneHbr pacC'-III!TaHHbre ow~t~6Kl-1 a B 1-1.3MepeHV1r;1 5 
np~-1 ycTaHoeKe napannenbHOCTlll Jll-1Hl-11-1 1-1 Y-Koop,QL-1HaTbl no np1-16opy; 
Ha pl-1C.2B - Te.me Ouil-16KH, HO npJ.1 Bl-13yaJlbHO~ yCTaHOB-Ke napan
IleilbHOCTI-1, B nepeoM cny4ae ow1-16K1-1 M€Hbwe, TO eCTb ycTaHoBKa 
napannenbHOCTIII no np1-16opy 6onee Ha,Qe}f<Ha Vl aaHI-1MaeT MeHbwe epe
MeHI-1. 

Ha p1-1c. 3a npe,QcTaeneHbr peaynbTaTbl ,QecRTI-1KpaTHoro cKaHYtpo
eaHI-1R Toro }:{e y4aCTKa cneKTpa no O,QHOil! 111 To\1 me AOPOH<Ke; Ha 
PHC. 36 - pe3YilbTaTbl Pacl.leTOB an ,QJlR cneKTpa 3a. EcTeCTBeHHO' 
4TO paCCLIHTaHHaR OWH6Ka /pl-1c.36/ npl-1 CKaHI-1POBaHHH no O,QH0\1 ,Qo
PO>KKe M€Hbwe, '-!eM OWI-16Ka npH CKaHHPOBaHHI-1 no. pa3HbiM ,QOpomKaM 
/pl-1c.26/, TaK KaK ,Q€CRTb 1-13MepeHHi1 8 3.TOM CI1y4ae /cneKTp 3a/ 
He -.RBJ1RIOTCR He3aBHCHMbiMI-1 no OTHOW€HI-110 _K CTPYKType l-1306pameH~.R. 
0CHOBH0\1 I-1CT04Hl-1K ,QVICnepCI-1H V13Mep€H14\1 B 3TOM Cflyl.lae - H€T04-
HOCTb n0ErTopeHI-1R Koop,QHHaTbr· X /nro$T X-npl4eo,Qa/. fJp~t~· 3TOM AIJ.R 
CHilbHbiX IlHHH~ a6contOTHa.R eenl-141-lHa a 5 3aMeTHO eoapac-TaeT. MHoro-
KpaTHOe ¢OTOM€TpltlpOBSHI-1e Cl-1J1bHbfX J'H1HI-111 Mbl l-1!=nOJ1b30-BaJH-1 ..q!l.R 
KOH_Tpo~.R c 1..1en610 yMeHbWeHH.R nroefna X -npi-1BO,Qa. OcHOBHbiM V1CTO\.I
HHKOM y'Be!lV14€HI-1R OWH60K npH CKaHHPOBaHI-1H no pa3HbiM ,QOPO>KKaM 

6 



1.5 

1.0 

Horo CKaHHpoBaHHR no OAHOH 

AOPO~Ke yqaCTKa cneKTpa, npeA

CTaBneHHOro · H,a pHc.2a,6 .. 

as 

0 

a 

... / -· ...... ~·-~--

/pV1c.26/ Mbl C4V~TaeM $J1YKTyat.V1H_ D, . Bb1i3BaHHble aepHHCTOCTbiO 

¢QTOH3o6pameHHR. Op1-1 ~~oro-~P~~HOM cKaH~r~posaHV114 no pa3HbiM. 

AOPO>KKaM aoaMQ)KHO yeem-r4eHJ.~te a.n. H Ha-aa Ae¢1e_t:<Toa."' aarp~aH-eHH\4 

B $OTOCJ10e. no3TOMY u,enecoo6pa3HO 'nepeA: yCPeAH-eH~eM~ pe3:{..flbTa

TOB ·"" pac4eTOB v!) 1-1CXOAtlble 1 A8HHb1e nQ..AsePrHyTb • 1 q>H'J{bT'Pau,~~<-t 11 ,":'c

nonb3Yfl CT8TV1CTvt4eCKV1V! KpH.TepHt;1. rpy6b1X OWV160K /15/ AJ1fl K8)1{AOH 

rpynnbl OAH-OV1MeHHbiX T04eK cneKl-pa •. Pwc. Zr HJ1J110CTpHpyeT OWH6KJ.1 

Ufi,paCC4VIT8HHble Anfl TeX )l{e H3MepeHV1H, Anfl KOTOpbiX· 8bi4HCJ1RJ1HCb 

D H a 5 /pMc.2a,6/ ,HOc npeAB8Pir1Tei1bHO~ $HilbTpau.He~ •. B-vtAH0,4TO 

$HJ1bTpau,a.u~ n03BOJ11.1Ila yMeHbWir!Tb OW~6-Kvt -H3MepeHvtVI B HeCKO.flbKO 

pas. B peay.nbTaTe $vtflbTPa4~rtH KpoMe T04eK, npvtHaA.nema~vtx Ae$eK

TaM, MOryT 6b1Tb OT6poweHbl TaK}!{e T04KH, B KOTOPblX npOftB.flAIOTCA 

3aMeTHble c.ny4aV!Hble $flyKTya4HH ~eP.HI-'ICTOCTH H306pameHVIR H WYMOB 

$OTOyMHOmMTe.nR. Bo BCAKOM c.ny4ae, pHc~2r AeMOHCTpvtpyeT 803-
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MOmHOCTb yMeHbW€HHR OWH60K $OTOMeTPHPOBSHHR npH MHOrOKPSTHOM CKSHHpoBaHHYI AO YPOBHR M€HbW€ 0 ;S%. 
TaKHM o6pa3oM, rnaBH~MH HCT04HHKaMH owH6oK npH $OTOMeTpYIposaHHH RBilRIOTCR WYM~ $OTOMeTpYI4eCKOi1 CHCTeMbl /AO 1% npH 0 = = 2,7/ Y1 $11YKTya~YIH QnTH4eCKO~ n!lOTHOCTH H3-3a 3epHYICTOCTYI H306pa>KeHHR /p,o- 4%/. 3n1 OWYI6KYI MOryT 6b1Tb CYI!IeCTBeHHO yMeHbWeHbl np1.1 MHoroKpaTHbiX YI3MepeHHRX /p,o ypoeHR .<1%/. Cyl!leCTBeHHbi-H BKnap, MOrYT BHOCHTb TSK>Ke owi-16KYI 1 CB.A3aHHble C Ae¢eKTaMJ.1 

Yl 3arpR3H€HJ.1RMYI B $OTOC!l0€, 3p,eCb no!le3Ha 11$1.1IlbTPS4HR 11 pe-3YilbTaTOB. B 4enoM onHcaHHaR ebJWe MeTOAI.1Ka o6ecne4HBaeT 1-npo~eHTHYIO T04HOCTb 1.13MepeHI.1~ OnTI.14eCKO~ nnoTHOCTI.1 Yl306pameH1.1i1 nPH MHOrOKPSTHbiX lo13MepeHYifiX H npHM€H€H!.11-1 11$YIIlbTPS4J.11o1 11 peaynbTSTOB. 

ABTOPbl 6narop,apHbl 6. n. baHHHKY' Kl.A. 6aTycoey !.1 B. B. Ky3He40-ey aa none3Hble o6cymAeHHR J.1 noMOI!Ib a onp~AeneHHH xapaKTepHCTHK 3MY11bCYI~ P-50. 
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