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1. BBE,4EHHE 

llpB ~llBTCllbHOB 3KCnnyaTa~BB qepeHKOBCKBX y -cneKT· 

poMeTpoB I 1- 3 / o~uoii B3 aa>Kueiiwax Ja~aq JIBnJleTcJI 

3~CKTBBH~B KOHTpOnb CTa6BllbHOCTB K03~B~BeHTOB yca

neHBJI cneKTpOMeTpB'ICCKBX KaHallOB ycTaHOBKB. 

06bi'IHO ~llJI 3TOB ~enB BCUOllb3YIOTCJI CBCTOB~e BCfiblW

KB UOCTOJIHHOB aMUllBTY~bl, B03HBKaJOmae B KpBCTanne ao

~HCTOrO ~e3BJI BllB HaTpBJI npB o6ny'ICHBB nocne~HBX MO· 

H03HepreTB'IeCKBMB qacTa~aMB luanpaMep, 
241 Am I 12 -4~ 

0~HaKO 3TOT MCTO~ KOHTpOllJI He U03BOllJICT Y'IHTbiBaTb 

B3MCHCHHJI, KOTOpble npOHCXO~JIT CO BpeMeHeM B CaMBX 

KpBCTannax B pe3yllbTaTe BllBJIHBJI pa3llB'IHblX $aKTOpOB, 

yxy~WaJOmBX CBCTOBOB BblXO~ KpBCTanna, uapyWeHBJI OUTH· 

'ICCKBX KOHTaKTOB B T .~. 

YKa3aHH~B He~OCTaTOK B 3Ha'IBTCllbHOB CTeneHH MO>KHO 

ycTpaHBTb nyTeM npaMeHeHBJI, uap11~y c Na J + a - cae

TOBbiMB reuepaTopaMB, caeToaoro reuepaTopa, noJBOllJIJO· 

mero C UOMOmbiO CBCTCM~ CBCTOBO~OB O~HOBpeMeHHO 3K

CUOHBpOBa Tb 6onbWOe 'IBCllO ~eTeKTOpOB OT O~Horo BMUY llbC

HOrO BCTO'IHBKa CBeTa /S/. 

2.KOHCTPYKaH.R 

HcTo'IHBKOM caeTa I p~c. 11 cny>KBT ucKpa, B03HBKaJO

maJI B B03~YWHOM npoMe>KyTKe HCKpOBOrO pa3pJI~HBKa. 

3neKTpO~bl pa3pJI~HBKa B~UOJIHCHbl B3 M011B6~eHOB~X 
CTep>KHeB ~HaMeTpOM l ,5 MM, JaKpyrneHHbiX Ha TOp~aX CO 

CTOpOHbl BCKpOBOrO npoMe>KyTKa, 3a30p Me~y 311CKTpo~aMB 
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Puc. 1. 0614uii euo cucmeMbl KaAu6poeKu u KOHmpoAJi cma-
6UAbHocmu. 1 - ceemoeoo, 2 - eoeuza1014UecJi mpy6Ku, 3-
pa3'beM OAR nooat~u UMnyAbCQ Ha pa3p.ROHUK, 4 - 6UHI/Ibl 
pezyAupoeKu 3U3opa pa3p.1iOHUKa, 5 - nAacmuHa U3 opzaHu
t~ecKozo cmeKAa, 6 - Koxyx zooocKona, 7- MOOYAb cneKm
poMempa, 8 - KpOHUIIII€UHbl KpenAeHU.R nAUCIIIUHbl, 9- I.IUAUHO
put~eCKUU ceemoeoo, 10 - 3AeKmpoo pa3pJioHuKa. 

peryJIHpyeTcJI B npe~enax ~eCJITLIX ~oneii MBJIJIHMeTpa c no
MO~biO ~ayx MHKpoMeTpuqecKHX BHHTOB I puc. 21. 

Ha ucKpoaoii pa3pJI~HHK no~aeTCJI BLICOKOBOJibTHLiii uM
nynbc 274 KB ~JIHTeJibHOCTbiD 200 HCeK, cllopMupyeMLiii 
RC -~eno'IKoii u KOMMyTaTopo~ Ha TupaTpoHe TrH1-
130I10 I puc. 31. 

TupaTpoH 3anycKaeTcJI OT 3JieKTPOHHoii cxeMw c qac
ToToii 100 r~.~. Pa3pJI~HblB npoMe:lKyTOK pacnoJIO:lKeH B cllo
Kycax ~BYX JIHH3 ~aMeTpOM 100 MM H C clloKyCHblM pac
CTOJIHHeM 100 MM I puc. 21. 

CaeT oT HCKpw, npoii~JI qepe3 JIHH3LI, pacnpocTpaHJieT
CJI napaJIJieJibHblM DY'IKOM H DODa~aeT B CBeTOBO~bl H3 opra
HH'IeCKOrO CTeKJia, B KOTOpbiX CBeTOBOB DOTOK DOBOpaqu
BaeTCJI Ha 90° H BBO~H'ICJI B ~Be O~HHaKOBble DJiaCTHHbl H3 
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Puc. 2. KoHCIIIPYKl#UJi pa3p.1iOHUKa u cucmeMbl eeooa e nAa
cmuHy ceema. 1 - KpOHUIIII€UH, 2 - OCb 6pUIJI€HUJi, 3 - 360HU-
11106biU U30A.RIIIOp, 4 - MOAU60eH06biU 3A€KIIIpOO, 5- pezyAupo-
60'iHbiU 6UHIII, 6 - Kopnyc pa3pJiOHUKa, 7 - C6€1110U30AJil#UJi, 
8 - AUH3a, 9 - nAacmuHa u3 opzcmeKAa, 10- ceemoeoo, 11 -
npyxuHa, 12- pb~t~az, 13- eoeuzaK>IJIUecJi mpy6Ku. 

JIHCTOBOrO opraHH'IeCKOrO CTeKna pa3MepaMH 1050 X 

X 1170 X 8 MM :l. 
liTo61a1 nony'IHTb nyqwyro paBHOMepHOCTb ocoemeHHJI 

nnaCTHH, CBeT BBO~HTCJI B HHX qepe3 yrJIOBOB cpe3 lyroJI 
cpe3a 45 ~ ~naHa - 100 MMI, noaepxHoCTb KOToporo c~e
naHa MaTOBOB. 

CBeT H3 nnacTaH no~ao~HTCJI K Mo~ynJIM qepeHKOBCKo
ro raMMa- cneKTpOMeTpa C DOMO~biO ~HJIHH~pH'IeCKHX CBe-
TOBOAOB H3 OpraHH'IeCKOrO CTeKJia ~HaMeTpOM 20 MM 
H BLICOTOB 30 MM. 
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Puc. 3. CxeMa e&ICOKoeoAbiTIHOZO numaHUJl pa3p.ROHUKa. 

IIooepxuocTb nna<;:THH, pacnono:>Keuuwx uanpoTHB u.u
nuu.n;puqecKHX CBeTOBO.D;OB, c.n;enaHa MaTOBOH. 

B KaqecTBe oTpa>KaTeneo .n;nB coeTooo.n;oo ucnonbJyeT
CB 4Jonbra, a .n;nx nnacTHH - 6enaB qepTe>KHaB 6yMara. 
Bee JneMeHThl cucTeMw T~aTenbHO caeTOHJonupooauw. 

3. IIAPAMETPhl 

C noMO~bJO o.n;uoro raMMa- cneKTpoMeTpa 6wnu npooe
,n;eHhl H3MepeHHB BenHqHH aMnnHTY.D; HMnynbCOB OT CBeTOBhlX 
acnwweK no ocex pa6oqux ToqKax nnacTHHhl. 

Ha puc. 4 npuoe.n;euw peJynbTaTbi HJMepeuuii. KaK BH.D;HO 
H3 pucyuKa, aMnnuTy.n;w B pa3nuquwx ToqKax nnacTHHhl oT
nuqaroTCB ue 6onee qeM B 4 pa3a. C noMOI.I..J.biO .n;ua4JparM 
aMnnuTy.n;w 6wnu no.n;o6pauw o.n;uuaKOBWMH no aenuquue Bo 
acex ToqKax. 
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Puc. 4. PacnpeOeAeHue aMnAumyo ceemoe&IX ecn&IIUeK e 
nAaCITIUHe /'IUCAeHHble 3Ha'leHU.R e 60/lblllaX/. 

Ha puc. Sa npuoo.n;HTCR 4JopMa HMnynbca c ct>3Y-49, 
nonyqeuuax c noMo~bW .n;auuoro ycTponcTBa /Kpuoax 3/. 
~n.11 cpaoueuux npuoe.n;eHbi 4JopMw HMnynhcoo oT pa.n;uoaK
THBHoro HCTOqHHKa C KpHCTannOM HO.D;HCTOrO HaTpHR /KpH
Ba.R 1/ H OT qepeHKOBCKOrO CBeTa 3neKTpOHOB C 3HeprHeH 
4 F3B /Kpuoax 2/. 

Jf3 pHCYHKa BH.D;HO, qTo 4JopMa HMDynbCa OT HCKpbl 6nH3Ka 
K 4JopMe HMllynbca OT JneKTpOHOB. 

AMnnHTY.D;Hbie cneKTpbi OT Na J + a - ucToqHHKa H OT 
HCKpw noKaJaHbi ua puc. 56. AMnnuTy.n;uoe paJpeweuue 
/nonuax wupuua ua nonyowcoTe/ .n;nx nocne.n;uux cocTaBnReT 
50* H, B OCHOBHOM, o6ycnoBneHO 4JnyKTYai..J.H.IIMH KOnuqecTBa 
CBeTa B HCKpe. 

MaKCHMYM cneKTpa OT HCKpoooro reuepaTopa 3KBHBa
neuTeH no KonuqecTBY coeTa JneKTpouaM c 3Heprue8 7 F3B. 

~OCTOHHCTBOM CHCTeMhl BBnBeTCB TO, qTo OHa ll03BO
n.ReT B wupoKHX npe.n;enax perynupoBaTb aMnnuTy.n;y coe-
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TOBOH BCllblWKH C llOMO~hiO ,L\HallJparM H H3MeHeHHJI HanpJI

:>KeHHJI Ha pa3pB.L\HHKe /oT 0 .L\O 10 F3B/ *. 
CucTeMa H3roTouneHa c TaKHM pac'leToM, 'IT06bl ee 

MO:>KHO 6blnO HCllOnh30BaTb B 3KCnepHMeHTaX C pa3nH'IHOH 

reoMeTpHeii. 
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Puc. 5. a/ fl>opMbl UMnyAbcoe 0111 aAbfPa-uc111o~HUKa c Kpu
c111aAAOM uoouc111ozo Ha111pu.11 /1/, 0111 3AeK111poHoe c 3Hepzueii 
4 F3B /2/ u 0111 cuc111eMbl, onucaHHoii e OaHHoii pa6o111e /3/. 
6/ AMnAU111Y0Hble cneKIIIPbl 0111 aAbfPa- uc111o~HUKa c Kpuc111aAAOM 
uoouc111ozo Ha111pu.11 /cAeea/ u 0111 cucllleMbl KaAu6poeKu. 

"'YuenH'IeHHeM 3a3opa Me~y 3neKTpo,L\aMH pa3pBJUIHKa 
MO:>KHO nony'IHTh aMllnBTY.L\Y CBeTOBOH BCllblWKH 3Ha'IHTenh
HO 60nbWHX 3KBHBaneHTHblX 3HeprHH. 
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3TO ,L\OCTHraeTCJI B03MO:>KHOCThiO H3MeHeHBJI yrna Me~y 

.L\BYMB nne'laMH cHcTeMhl I ocL upa~eHHB H ocL pa3p.II.L\

HHKa couna,L\aiOT /eM. puc. 2//. IIO.L\BH:>KHaJI qacTL ycTpoii

CTBa CBeTOH30nHpOBaHa C llOMO~hiO qepHOH nonHXnOpBHHH

nOBOH neHTbl. 

KoHCTPYKUH.II ycTpoiicTBa no3BonseT TaK:>Ke MeHBTh MB

HY nneqa 3a C'leT TOrO, 'ITO yqaCTOK Me~y nBH3aMH H 

CBeTOBO,L\aMH BhlllOnBeH H3 .L\BYX Tpy6oK, B,L\BHraiO~XCJI 

O,L\Ha B ,L\pyryro. 

, TaK KaK y'laCTOK 3a nHH3aMH CBeT npOXO,L\HT B BH,L\e 

napannenLHoro ny'IKa, TO H3MeHeHHe ,L\nHHhl 3Toro yqacTKa 

npaKTH'IeCKH He OTpa:>KaeTCJI Ha BenH'IHHe aMnnHTY.L\bl CHr

Hana. 

CHCTeMa 6blna npouepeHa Ha yCTOH'IHBOCTh pa60Tbl BO 

upeMeHH. H3MepeHHB noKa3anu, 'ITO pa3pB.L\HHK B Te'leHHe 

HCCKOnhKHX 'laCOB HenpepbiBHOH pa60Tbl npaKTH'ICCKH He 

MCHJICT CBOHX xapaKTCpHCTHK. 

4. KOHTPOJib CTAEHJibHOCTH 

0nHCaHHa.ll CHCTCMa ll03BOnJieT ocy~eCTBn.IITh OTHOCH

TenhHblH KOHTpOnh CTa6HnhHOCTH napaMeTpOB 'ICpCHKOBCKHX 

raMMa-cneKTpOMCTpOB H KaHanoB CllCKTpOMCTpH'ICCKOH 

3nCKTpOHHKH. 

B npouecce KOHTpOnJI Bbl'IHCnBIOTC.II OTHOWCHHJI aMnnHTY.L\ 

DCCX CllCKTpOMCTpOB K aMnnHTY.L\C UCHTpanhHOrO CllCKTpO

MCTpa. 

A~(t) . 
K.(t)=---' '1::1,2,3, ... ,90, /1/ 

I A c(t) 
k 

r,L\e A~ ( t) H A~(t)- aMnnHTY.L\hl HMnynLCOB c i -ro H K-ro 

CllCKTpOMCTpOB COOTBCTCTBCHHO B MOMCHT BpCMCHH t • 
MHoroKpaTHO H3MepBB K i (t) B HHTepuane upeMeHH 

~ t, MO:>KHO C BhiCOKOH TO'IHOCThiO nony'IBTh OTHOWCHHJI 

aMllnBTY.L\ HMnynLCOB CllCKTpOMCTpOB. 

06o3Ha'IHM qepe3 K.n( t)- n -Hoe B3MepeHHe K .(t) B 
1 1 

HHTepuane upeMeHH ~t, r,L\e n=l,2, ... ,N. N- nonHoe qucno 

H3MepeHHii uenB'IHHhl K i (t) B HHTepuane upeMeHH ~ t. 
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Tor.na cpe,nHee 3Ha'ieHHe aenH'IHHhl K~ (t) paBHo 
N 
I K~ (t) 

K. ( t) = n=l 1 /2/ 
I "' 

Ha puc. 6 npHBe,neHo pacnpe.neneHHe aenH'iHHhl K i , 

H3MepeHHOe ,nn.JI ,nayx CDCKTpOMeTpOB C DOMO~biO 3BM, 
pa6oTaiOII.{eii: "Ha nHHHH" ( N ""12770). IIIHpHHa pacnpe.neneHH.JI 
.nnB K i (t) /nonHa.JI WHPHHa Ha nonyBhiCoTe/ cocTaBn.JieT 
90/o H, B OCHOBHOM, o6ycnoBneHa li>nyKTyan;H.JIMH 'iHCna li>OT0-
3neKTpOHOB li>OTOYMHO)ICHTeneii:, a TaK)ICC li>nyKTyan;H.JIMH KO-
3il>li>HUHCHTOB ycHneHH.JI 3neKTpOHHhiX KaHanoB. 

11MeeTC.JI p.JI,n DpH'iHH, KOTOphle MOryT B npou;ecce 3KCDe
puMeHTa npuaecTH K H3MeHeHHIO Ko34>4>Hu;HeHTa ycHneHH.JI 
cneKTpOMeTpH'ieCKHX KaHanoB: 

1/ Kone6aHH.JI TeMnepa Typhl oKpy)KaiOII.{eii: cpe,nhl; 
2/ HeCTa6HnhHOCTh HaDp.JI)KeHH.JI DHTaHH.JI li>OTOYMHO)ICH

Teneii: H 3neKTpOHHbiX 6nOKOB; 

101XJ 

I ~ l I 
~ I I l I ~ 
"' ::, 

"' u 

~ soor r l l 

1,00 1,05 1,10 1,15 f.ZO 1,25 130 1,3.5 

OmltOWeHife OHnAitm!Ja C CJI>1p 1100tpeif ( K) 

Puc. 6. PacnpeoeAeHue omHorueHUJI aMnAumyo cuzHaAoe om 
CUC11J€Mbl 0/IJI oeyx MOOy/leU ttepeHK06CKOZO ZaMMa- cneKJJ
poMe11lpa. 

10 

: 
I 

i 
~ 
: 

3/ H3MCHCHH.JI CO BpeMeHeM xapaKTepHCTHK li>oTOYMHO
)ICHTeneii:; 

4/ HapyWCHHe ODTH'iCCKOrO KOHTaKTa Me)IC,ny li>OTOYMHO
)ICHTen.JIMH H pa,nHaTopaMH CDeKTpOMCTpOB; 

5/ DOMYTHeHHe pa,nHaTOpOB B pe3ynhTaTe pa,nHOaKTHB
HOrO o6nyqeHH.JI H T .,n. 

YKa3aHHble 4>aKTOphl .nenaroT Heo6xo,nHMhiM BBe,neHHe 
COOTBCTCTBYIO~X nonpaBOK B aMnnHTy,ny A i(t). 

llonpaaneHHoe 3Ha'ieHue A~ (t) onpe.nen.JieTC.JI cne.nyro-
1 

ll{HM o6pa30M: 

A:(t)=Ai (t) Ki(O). 

K. (t) 
/3/ 

I 

llpH OTHOCHTenhHOB OWH6Ke B H3MepeHHH Ai (t), paBHOB 
0,50/o, OTHOCHTenbHa.JI OWH6Ka BenH'iHHhl A~ (t ), nony'ICHHa.JI 

1 
no 4>opMyne /3/, paBHa 1, 1 0/o. 

5. KAJIHEPOBKA CIIEKTPOMETPA 

0nHCaHHa.JI BbiWe CHCTeMa KOHTpOnJI ll03BOn.JieT Hap.JI,ny 
C OTHOCHTenhHOB Kanu6pOBKOB npOH3BO,nHTh TaK)Ke a6co
niOTHYIO KanH6pOBKY raMMa- cneKTpOMeTpOB. llepe,n Ha'ianOM 
pa60'IHX H3MepeHHB DpOBO,nHTCJI a6COniOTHaJI KanH6pOBKa 
BCCX MO,nyneii: CDeKTpOMeTpOB Ha DY'iKe 3neKTpOHOB H3-
BCCTHOB 3HeprHH. 

B pe3ynhTaTe 3Toii: KanH6poBKH B 3HepreTH'ieCKHX e,nH
HHu;ax onpe.nenseTcJI u;eua KaHana Ka)IC,noro cneKTpoMeTpH
qecKoro TpaKTa. 

KanH6poBKa npoao,nHTCJI Ha cneu;HanLHoii: ll>epMe, no3Bo
nJIIOII.{eii: ycTaHOBHTh nro6oii: Mo,nynh cneKTpoMeTpa Ha ny'IOK 
3neKTpOHOB. 

AMnnHTy,ne HMnynhca OT 3neKTpoHoB c 3HeprHeii E co
OTBeTCTByeT M ~ KaHan cneKTPOMeTpHqecKoro TpaKTa i - ro 
Mo,nyns cneKTpbMeTpa H M ~ KaHan B TpaKTe K - ro Mo,nyns 
CDCKTpOMeTpa. 
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Ko31}xl>Hu,HeHTLI ry. onpe.I{emuoTcJI KaJIH6poBKoii MO.I{y-
u 1 u 

JieH Ha nyqKe 3JieKTpOHOB H3BeCTHOH 3HeprHH. 

3Ha.ll ry i _H H3Mep.11.11 C llOMOII.\biO CHCTeMLI KOHTpOJI.II 

cTa6HJihHOCTH K. (0) BO apeMJI KaJIH6poBKH, JaTeM, B JIJ06oii 
1 

MOMeHT BpeMeHH t, MO>KHO OCyll.\eCTBHTb a6COJIIOTHYIO KaJIH6-

pOBKY BCeX MO.I{yJieH ClleKTpOMeTpa. 

)J.JI.II 3TOH IJ,eJIH nyqoK 3JieKTpOHOB H3BeCTHOH 3HeprHH 

OTKJIOHJieTC.II DOBOpOTHLIM MarHHTOM B O.I{HH H3 raMMa

ClleKTpOMeTpOB I K -LIB MO.I{YJih/, H c noMOIIJ,hJO cooTHoweHH.II 

1<: Ki(O) NE 
N.=--ry. k 

I - I 

K . {t) 
I 

/5/ 

onpe,I{eJIJieTC.II IJ,eHa KaHana BC~X OCTaJibHLIX 89 cneKTpOMeT

pHqecKHx TpaKTOB. 3.I{ecb Nk - qHcno KaHaJioB .I{JI.II K-ro 

MO.I{YJI.II, COOTBeTCTBYIOII.\ee 3JieKTpOHaM C 3HeprHeH E , a 

N 1.': - ~Reno KaHanoB i- ro MO.I{YJIJI, cooTBeTCTBYJOII.\ee Toii 
I 

>Ke 3HeprHH 3JieKTpoHoB. E 

0THOCHTeJihHaJI omH6Ka aenHqHHLI N i , BLiqHcneHHaJI 

no .PopMyne /5/ .I{JIJI i'lA. I A. = 0,5~, paBHa 1,75~. 
I I 

ABTOPLI Bblpa>KaiOT 6naro.I{apHOCTb p. r .ACTBau.a TYPO BY 

H B.A.KpaMapeHKO Ja p.II.I{ u,eHHLIX o6cy>K.I{eHHH, c.r . .liacH

Jia,I{Je H A.H.llap.PeHoBy Ja noMOliJ.h B HJrOTOBJieHHH 3JieKT

poHHLIX cxeM, B.A.CMHpHOBy, nro6eJHO npe.I{ocTaBHBUieMy 

nporpaMMY o6pa6oTKH ,I{aHHLIX Ha 3BM, H K.rypaq, BHecmeii 

60JibUIOH BKJia,I{ B H3rOTOBJieHHe CHCTeMLI. 
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