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Eacltnanae c.r. H np. 13 - 10299 

CHcTeMa aaToMaTHqecKoro H3MepeHHH xapaKTepHCTRK 

MHOrOKBHBITbHOH cneKTpOMeTpHqeCKOH annapaTypb! 

OnHCbiaaeTCH CHCTeMa nnH onpeneneHRH H KOHTponH xapaKTepncTRK 

MHOrOKaHanhHOH cneKTpOMeTpHqeCKOH annapaTypbl Ha nHHRR C 38M. 
8 CHCTeMe HCOOnhayeTCH reHepaTop TQqHOH BMllnHTynhl C nHHeHHOH pery

nHpOBKOH H (jlpoHTBMH HMnynhCOB 10 HC. HecTa6HITbHOCTh aMnnHTYnhi 0,5%. 
II HTerpanhHBH HenHHeHHOCTb CHCTeMbl KOHTpOnH 0,37%. 

Pa6oTa BbmonHeHa a Jla6opaTopHH BbiCOKHX sHeprHH OHHH. 

((penpHHT 06bCllHHCHHOIO HHCTHTyTa HUCpH~X HCC~CllOBaHH~ 

~y6Ha 1976 

c 1976 06 .. el)uHeHHWU &IHC•u•y• Jll)epHWX &ICCJ1ei)080H&IU){y6Na 

flpH HCCJIC)J,OBaHHH IlpOUCCCOB pO)f()J,CHHH YaCTHU JJICKTpo

MarHHTHO~ IlpHpO)J,W C IlOMO~hffi CilCKTpOMCTpHYCCKHX CH

CTCM, CO)J,Cp)f(a~HX CUHHTHJIJIHUHOHHbiC H YCpCHKOBCKHC )J,aT

YHKH, B03HHKaCT HC06XO)J,HMOCTb OilpC)J,CJICHHH H KOHTpOIIH 

B npou;ecce H3MCpCHHH xapaKTCpHCTHK perHCTpHpyiD~HX 

3JICKTpOHHbiX KaHaJIOB. 

OnHcwoaeMaH CHCTeMa npe)l.Ha3HaYeHa AIIH onpe)J,ene

HHH H KOHTpOIIH JIHHCHHOCTH, "IlbC)J,CCTaJIOB", Cl a6HJ1bHOCTH 

H pa6oYero )J,HHaMHYCCKOI'O )J,Haila30Ha 90- Ka!laJibHOH CilCKT

poMeTpHYCCKOH 3IICKTPOHHKH ycTaHOBKH "<l>oToH", pa6oTaHJ

~eii Ha JIHHHH C 38M I . 8 CHCTCMC HCI10Jlh3YCTCH 1CHe

paTop HMrryJibCOB TOYHOH aMiliiHTYAhi c pcrynHpooaHHCM ec 

OT 38M. 

8CJIHYHHa TCCTOBOrO HMilYIIhCa )J,OJI)f(Ha peryiiHpOBaTb

CH B rrpe)l.eJiaX )J,Hana3oHa H3MCpHCMbiX aMf!JIHTYJJ., IlOCTy

IlaHJ~HX C )J,aTYHKa, H COOTBCTCTBOBaTb DO tlJopMe H )J,JIH

TCJlbHOCTH pa60YCMY CHrHaJiy. ~JIHTCJibHOCTb CHrHaJIOB H 

HX aMilJIHTy)J,a 3aBHCHT OT THila H HanpH)f(CHHH IlHTaHHH 

Hcnoiih3YCMhiX $oToyMHO)f(HTene~. 8 )J,aHHO~ ycTaHOBKe 

aMIIIIHTy)l.a cocTaBnHeT - 1 MA/1 F:JB c nepe)J,HHM tlJpoH

TOM H )J,JlHTCJihHOCTbiD, COOTBCTCTBCHHO, 80 H 300 HC/Z/. 

~IIH OIIpC)J,CJICHHH H KOHTpOIIH xapaKTepHCTHK CilCKTpo

MCTpHYCCKO~ 3JICKTpOHHKH, BKIIIDYaH JIHHHH CBH3H, TCCTO

Sh!C HMilYJibCbl OT reHepa Topa )J,OJI)f(Hhl IlO)J,aBa ThCH He

IlOCpC)J,CTBCHHO Ha aHO)J, tPOTOYMHO)f(HTCJIH YCpCHKOBCKOrO 

)J,aTYHKa. ~JIH TOrO YT06hi pa60YH~ CHrHaJI C tPOTOYMHO)f(H

TCJIH HC lliYHTHpOBaJICH UCllbiD IlO)J,aYH KOHTpOIIhHOrO CHr

Hana, OHa Bhi6paHa )J,OCTaTOYHO Bh!COKOOMHOH /pe3HCTOp 1K 
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Ha puc. 1/ no cpaBHeHHIO C BXO.IJ;HbiM COnpOTHBJieHHeM pe

rHCTPHPYIOJ..Qeii: 3JieKTpOHHKH. 

qepeHKOBCKaH 3JieKTpOHHKa 06be,IJ;HHeHa B 4 rpynnw, 

no 23 KaHana Ka)l(,n;aH. reuepaTop T04Hoii: aMnJIHTY.IJ;bi 

HMeeT 4 He3aBHCHMWX BWXO,IJ;a, Ka)I(,IJ;biH H3 KOTOpbiX C no

MOJ..QblO naCCHBHOrO pa3BeTBHTeJIH nO.IJ;KJIIOqaeTCH K cneKT

pOMeTpH4eCKHM KaHaJiaM jpuc. 1/. llaCCHBHWH pa3BeTBH

TeJib npe.n;cTaBJIHeT co6oii: coe.n;uueuuwe "3Be3.n;oii:" pe3u

CTOpbi C HOMHHaJIOM 1K. B UeJIOM KOHTpOJibHbiH CHrHaJI 

ucnWTbiBaeT ocna6neuue B 40 pa3, To ecTb reuepaTop 

.IJ;OJI)I(eH o6ecne4HBaTb MaKCHMaJibHYIO aMnJIHTy,n;y Ha ypoB

He 20730 B. 
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Puc. 1. liAoK- cxeMa annapamypbr OA.R CH.RTIIU.R xapaKmepu
cmuK MH020KQHQAbHbiX cneKTIIpOMeTIIpU'leCKUX CUCT/IeM. 

C reHepaTopa T04HOH aMnJIHTY.IJ;W CHHMaeTCH npHMoy

rOJibHWH HMnyJibC .IJ;JIHTeJibHOCTblO 100 HC. 0H HHTerpH

pyeTCH Ha eMKOCTH Ka6eneii: .IJ;JIHHOH - 2 M, COe,IJ;HHHIOIUHX 

naCCHBHWH pa3BeTBHTeJib C $3Y. llo3TOMy TeCTOBWH HM

nyJibC, nocTynaiOIUHH ua auo.n; $3Y, HMeeT BpeMH uapa-
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CTaHHH 100 HC H cna.n;a-:- 250 HC. )J,JIH ycTpaHeHHH OTpa

)l(eHHH ~pOHTa BXO.IJ;HOrO CHrHaJia OT naCCHBHOrO pa3BeT

BHTeJIH K ero BXO.IJ;y nocJie.IJ;OBaTeJibHO nO.IJ;KJII04eHa HH

.IJ;YKTHBHOCTb, o6ecne4HBaiOJ..QaH KOppeKUHIO ero BXO.IJ;HOrO 

conpoTHBJieHHH /ua ypoBHe 50 OM/. 
CxeMa reuepaTopa roquoii: aMnJIHTY.IJ;bi npe.n;cTaBneua 

ua puc. 2. llpuuuun pa6QT~ reuepaTopa ocuoBaH ua pa3-

pH.n;e pa30MKHYTOH JIHHHH /
3

·. llpH 3TOM B Ka4eCTBe KJIIOY:e

BOrO 3JieMeHTa o6biY:HO HCllOJib3YlOTCH pTyTHbie Mexauu

Y:eCKHe pene, THpaTpOHbl, HCKpOBbie pa3pH.D;HHKH. B ,n;aHHOH 

pa6oTe ucnoJib3yercH TpaH3HCTop THna KT904. Pery

nupoBKa aMnJIHTY.IJ;bl BbiXO.IJ;HOrO CHrHaJia npOH3BO.IJ;HTCH H3-

MeHeHHeM BeJIHY:HHbl 3apH.D;HOrO HanpH)I(eHHH. reuepaTop 

1.3K 
- z,& 3ap~a-oe Hanp~:>KeHue 

-(0-lO)~ 

I 
m1J6I 

r"~H 

Puc. 2. CxeMa zeHepamopa TIIO'l1WU aMnAUTIIYObl. 

HMeeT 5 He3aBHCHMbiX KaHaJIOB ~OpMHpOBaHHH BbiXO.IJ;HbiX 

HMnyJibCOB C 06IUHM 3anyCKOM. 3anycKaiOJ..QHe HMnyJibCbl 

Bbipa6aTbiBaiOTCH MYJibTHBH6paTOpOM Ha TpaH3HCTOpax TH

na rT308. qaCTOTa MYJibTHBH6paTopa Bbi6paua paBHOH 

150 T1.1, 3TO o6yCJIOBJieHO BpeMeHeM npHeMa HH~OpMaUHH 
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B 3BM C 90-KaHaJILHOH cneKTpOMeTpH'IeCKOH 3JieKTpo

HHKH. 3BM ynpaamieT pa6oToii reHepaTopa nyTeM no,IJ,a

'IH 3anpe~aw~ero oTpHUaTeJILHoro noTeHuHana /-0,8 B/ 
Ha BXO.IJ. JanpeTa. OcTaJILHa.H 'laCTL cxeMhl cJiy)KHT ,IJ,JI.H 

clJopMHpOBaHH.H 3anycKaiO~ero HMITYJILCa Ha BhiXO,!J,Hhle KJIIO· 

'IH. 

HenuHeiiHOCTL perynupoaoqHoii xapaKTepucTHKH reHe

paTopa /3aBHCHMOCTh aMITJIHTy,IJ,hl HMITYJILCa OT BeJIH'IHHhl 

3ap.H,IJ,Horo Hanp.H)KeHHB/ cocTaBJI.HeT- 0 ,5o/o B ,IJ,Hana3oHe 

aMnJIHTY.IJ. BhiXO.IJ.Hhlx curHanoa oT 0,5 .IJ.O 30 B . .D;nuTeJIL· 

HOCTL clJpoHTa HMITYJILCOB reHepaTopa - 10 HC /4 HC npH 

ucnonL30BaHHH TpaH3HCTopa Tuna 2 N 3375 I. CTa6unL

HOCTL aMITJIHTY,IJ,LI reHepaTopa 3aBHCHT OT ypOBH.H CTa-

6HJIH3aUHH 6noKa 3ap.H,IJ,Horo Hanp.H)KeHH.H /96 B/ H cocTaa

JI.HeT - 0,5o/o npu H3Meueuu.Hx uanp.H)KeHH.H ceTH ua ±10o/o 

H TeMnepaTyphl Ha ±10° C. 
C ITOMO~LIO ,IJ,eJIHTeJI.H Ha npeUH3HOHHhiX pe3HCTOpax 

Tuna liJITI H3 3Toro uanp.H)KeHH.H o6pa3yeTc.H 15 ypoaueii 

Hanp.H)KeHHH, KOTOpLie qepe3 aHaJIOrOBLIH KOMMyTaTOp/ 4 / 

ITOCJie,IJ,OBaTeJILHO ITO,!J,KJIIO'IaiOTC.H K 3ap.H,IJ,HLIM JIHHH.HM re • 

uepaTopa. Pa36ueuue ua ypoauu npoH3Be,IJ,euo cne,IJ,yw

~HM o6pa30M: BeCL ,IJ,Hana30H Hanp.H)KeHHH pa3tiHT Ha 7 
O,IJ,HHaKOBhiX y'laCTKOB, npH'IeM nepBhiH H Ce,IJ,LMOH yqacTKH 

,!J,OllOJIHHTeJILHO pa36HThl e~e Ha 5 HHTepBaJIOB. 3TO C,IJ,e· 

JiaHO ,IJ,JI.H Toro, 'IT06bl 6onee TO'IHO H3Mep.HTL JIHHeHHOCTh 

cneKTpoMeTpuqecKux Kauanoa ua Kpa.Hx wKaJihl. Co6cTaeu

ua.H HHTerpaJILHa.H HeJIHHeHHOCTL CHCTeMbl KOHTpOJI.H pas

Ha 0,36o/o. 

llepeKJIIO'IeHue auanoroaoro KOMMyTaTopa,ynpaaneuue 

pa60TOH reHepaTopa H auaJIH3 cneKTpOMeTpH'IeCKOH HH· 

clJopMaUHH 3BM ocy~eCTBJI.HeT no COOTBeTCTBYJO~eii Tee

Toaoii nporpaMMe /5/. 06pa6oTKa ua 3 B M uHclJopMauuu, 

llOJiy'leHHOH C ITOMO~LIO CHCTeMLI KOHTpOJI.H, llpOBO,!J,HTC.H 

CJie,IJ,yiO~HM 06pa30M. )];JIB Ka)K,IJ,OrO CITeKTpOMeTpH'IeCKOrO 

KaHana ITO 3KCITepHMeHTaJILHhiM TO'IKaM MeTO,!J,OM HaHMeHL

WHX KBa,IJ,paTOB npOBO,IJ,HTC.H np.HMa.H JIHHH.H, onpe,IJ,eJI.HIOTC.H 

ee K03cl>cl>HUHeHT HaKJIOHa H HHTerpaJILHa.H HeJIHHeHHOCTL 

peaJILHOH xapaKTepHCTHKH, 3aTeM Bhi'IHCJI.HeTC.H TO'IKa ne

peceqeHH.H np.HMOH C OCLJO KOOp,IJ,HHaT /"nLe,IJ,eCTaJI"/, npo· 

H3BO,!J,HTC.H OITpe,IJ,eJieHHe BepXHeH rpaHHUhl ,!J,HHaMH'IeCKOrO 

,IJ,Hana30Ha, B KOTOpOM HeJIHHeHHOCTL He npeBbiWaeT 1'fo. 
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Puc. 3. XapaKmepucmuKu AuHeuHocmu cneKmpo.Mempu'lecKux 
KaHaAoe H..o/JO /a/ u N!!73 /6/ ycmaHoeKu "<PomoH, eocnpou3-
eeoeHHble Ha 3KpaHe OUCnAe.R 3BM. 
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Ha puc. 3 npe,JJ,crasneHLI peJyJILTaTLI H3MepeHHR JIH

HeHHOCTH xapaKTepHCTHK ,JJ,BYX CIIeKTpOMeTpH~eCKHX KaHa

JIOB /N280 H N273/, nony~eHHLie Ha 3KpaHe ,JJ,HCnJieR 3BM. 

)l.JIR HJIJIIOCTpai.J,HH npHBO,JJ,RTCR cneKTpbi ( a + Na J) cse

TOBWX HCTO~HHKOB, YCTaHOBJieHHWX Ha ~epeHKOBCKHX ,JJ,aT-
6/ 

~HKax , . HaKJIOHHaH JIHHHR H3 ro~eK ecTL annpoKCHMHpym-

maH rrpRMaH B HaH,JJ,eHHOM ,JJ,HHaMH~ecKOM ,JJ,HarraJoHe. Ha 

puc. 4 IlpHBe,JJ,eHO pacrrpe,JJ,eJieHHe K03$tPHI.J,HeHTOB HeJIH

HeHHOCTH )J,JIR BCeX CIIeKTpOMeTpH~eCKHX KaHaJIOB ycra

HOBKH "<I>OTOH", H3MepeHHbiX C IIOMOI.l.l,blO OIIHCaHHOH CH

creMLI. Cpe,JJ,HHR HeJIHHeHHOCTL crreKrpoMeTpH~ecKHX Ka

HaJIOB COCTaBJIHeT 0,6°/o. 

30 

q:::J 
0 
c:; 25 a :r: 
a 
~ 

>< 20 
::J 
~ 
u 
QJ 
J 
R iS 
t-
Q) 

L r 
0 

~10 
k: 
Q) 

c r--

u 
0 5 
5 

,_ 

:J 
::r t n 

o o.~ o,a 1,2 
HenuHeUHOCTb,~ /a 

-

~ 

i 
I 

Puc. 4. PacnpeoeAeHue Ko3¢¢utJUeHmoe He/luHeliHocmu cneKm
poMempu'lecKux KaHa/108 ycmaH08KU "cJ>omoH ". 
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B 3aKmo~eHHe asropLI swpa:>KaiOT 6naro,IJ,apHOCTL 

B.B.ApxHnosy H B.H.llpoxoposy Ja noMOil.I,L npH MOHTa:>Ke 

CHcTeMw, a TaK:>Ke B.JI.llaxoMoBy H A.E.CeHHepy, mo-

6e3Ho npe,JJ,OCTaBHBlliHM IlporpaMMY o6pa60TKH ,IJ,aHHhlX Ha 

3BM. 
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