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1. BBEtlEHHE 

Xopowo H3BeCTeH HHTepec ~3HKOB K npo6neMe C03AaHH~ VI HC
nonb30BaHH~ 8 ~H3H4eCKHX 3KcnepHMeHTaX BOAOPOAH~X CTPHMepH~X 
KaMep. 0CHOBH~e TPYAHOCTH 8 C03AaHHH TaKHX KaMep - He06XOAH 
MOCTb npHMeHeHH~ 04eHb KOpOTKHX 1-10 HCI VI B~COKOBOnbTH~X HM
nynbCOB 3neKTPH4ecKoro non~ 1-70 KBicMI H Man~~ caeToao~ a~
XOA 8 BHAHMO~ o6naCTH cneKTpa npH pa3p~Ae 8 BOAOPOAe. npH4eM 
cneAbl caeT~Tc~ TeM cna6ee, 4eM ny4we AOCTHraeTc~ npocTpaHcT
seHHa~ HX noKanHaa~H~. 

HOBbl~ nOAXOA K npo6neMe, ycTpaH~IOIJIH~ 3TH 6onbW11e TPYAHOCHI, 
CAenaH B pa6oTax 1 1-3(HAe~ 3aKnl04aeTC~ B TOM, 4TO C nOMOIJibiO 
He6onbWI1X A06aBOK pa3ni14H~X Bel!leCTB MO~HO ynpaan~Tb pa3BHTI1eM 
paap~Aa s BOAOPOAe 11, He o6p~aa~ paap~Aa I4TO noason~eT B~Ae
ni1Tbc~ B pa3P~Ae 60nbWO~ 3neKTPI14eCKO~ MOIJIHOCTH H COOTBeTCT
BeHHO yaeni1411Tb CBeTOBO~ B~XOAI, A06HTbC~ 8 TO ~e ape~ XOpo
we~ noKanH3a~l111 cneAOB 4aCTI1~. Ha 3TOM nyTH YAanocb aaperHcT
pHposaTb cneA~ 3neKTPOHOB 8 BOAOPOAHO~ CTpHMepHO~ KaMepe 
Ia yKa3aHHOM TaK Haa~saeMOM pe~HMe caMOwyHTHpoaaHH~I np11 cpas
HI1TenbHO He60nbWHX Hanp~~eHHOCT~X 3neKTpH4eCKOrO non~ 
1-35 KBicMI. 

C03AaHI1e BOAOPOAHO~ cTpHMepH~ KaMep~ npi1BneKaTenbHO a cl1-
ny P~Aa npi1411H. Bo-neps~x. OHa ynpaan~eMa, s oTnH411e OT BOAO
POAHO~ ny3~pbKOBO~ KaMep~. C APYrO~ CTOpOH~, CTPHMepHa~ KaMe
pa noason~eT Ha6niOAaTb MHorony4eB~e co6~TI1~, rAe BHAH~ ace 
cneA~, BKnl04a~ cne~ ~AeP OTAa4H. KpoMe Taro, BOAOPOAHa~ ~TPI1-

MepHa~ KaMepa MO~eT ~Bn~TbC~ AeTeKTOpOM H OAHOBpeMeHHO MHWeHbiO. 
no3TOMy 80 MHOrHX 3KCnepHMeHTaX TaKa~ KaMepa MO~eT OKa3aTtC~ 
He3aMeHHM~M, YHHKanbH~M npH60pOM. 

0AH11M 113 803MO~H~X nyTeH COBepweHCTBOBaHH~ CTpHMepH~X KaMep 
~an~eTc~ 11Cnonb30BaHI1e naaepos. B pa6oTe1 41 sneps~e nony4eH~ 
TeHerpaMM~ cneAOB 4aCTH~ B BOAOPOAHOH CTPI1MepHOH KaMepe np11 
OCBel!leHHH ee 06"beMa a30THbiM naaepOM. npH HCnOnb30BaHHH 3TOrO 
npaKTH4eCKH 6e3biHep~VIOHHoro aaoTHoro 11MnynbcHoro naaepa I AHnl 
Ha~o160nee npOCTO AOCTHraeTC~ CVIHXPOHH3a~H~ pa60Tbl KaMepbl C HC
T04HHKOM caeTa15 1. 0AHaKo ynbTpa~HoneTosoe 113ny4eHHe AHn CHnbHO 
nOrJlOI!IaeTC~ CTeKnaMH KaMepbl, TOniJIHHa KOTOPbiX 80 BpeM~ pa60Tbl 
c nosblweHHbiM AasneHHeM raaa H3Mep~eTc~ caHTHMeTpaMH. no3TOMy 
An~ OCBel!leHH~ KaMep~ Mbl npi1MeHHnH a30THbl~ naaep C06CTBeHHOrO 
H3rOTOBneHI1~ /S/ C npHCTaBKOH Ha opraHH4eCKOM KpaCVITene IPOAa -
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NHH 61/, npeo6pasy~eH H3ny4eHHe AHfl c A=337, 1 HM a BHAHMyc 
o6nacTb cneKTpa /A= 560 HM/. B 3TOM cny4ae eecb ceeT, Hsny-
4aeMWH KpaCHTeneM, 3¢¢eKTHBHO HCnOnbSyeTCR AnR o6pa3088HHR 
TeHerpaMM, noCKOnbKY OH npOXOAHT 6e3 norn~eHHR A8*e 4epe3 
TOnCTWe CTeKna KaMepW. 

2 . AnnAPATYPA H 3KCnEPHMEHTAflbHblE PE3YflbTATb1 

CTpHMepHaR KaMepa pa3MePOM ,S 250x70 MM 2• Hcnonb3yeMaR e ycTa
HOBKe, CKneeHa H3 UHnHHAP8 H nHCTOBOrO TeXHH4eCKOrO CTeKna 
K-8 TOn~HOH 11 MM H BWAeP*HBaeT AHanaSOH pa604HX AaBneHHH OT 
¢opeaKyyMa AO 1 aTM. TpeKH 8 HeH COSAaCTCR 3neKTpoHaMH OT HC
T04HHKa 90 Sr, npOXOAR~Miol 4epes OKOWKH, 3aKpWTWe nascaH080H 
nneHKOH. 80A0P0A, npHMeHReMWH AnA HanonHeHHR KaMepw, HMeeT 
4HCTOTY 99,99%. KaMepa pa6oTaeT 8 pe*HMe caMOWyHTHpoeaHHR, HO 
6e3 HcnonbsoaaHHR noKanHsy~HX AO~aaoK. BwcoKoeonbTHWH reHe
paTop, OnHCaHHWH B pa6oTe 17 ,MO*eT C03Aa BaTb HMnynbCW BWCOKOrO 
HanPR*eHHR c aMnnHTYAO~ AO 400 KB H ¢poHTOM -10 HC. KaMepa, 
nasep, rHH H see onTH4eCKHe 3neMeHT~ pasMe~eHw Ha onTH4eCKOM 
CTOne pa3MepOM 3000x1600 MM2 H M8CCOH 1700 Kr. 

Ha pHc. 1 npeACTaeneHa cxeMa, nosaonR~aR nony4aT b yMeHbWeH
Hoe HS06pa*eHHe TeHH TpeKa C nOMO~bC MaCWTa6Hpy~ero 06DeKTH
Ba 18 1 . PerHcTpauHA eeAeTCR Ha ¢oTonneHKe " MHKPaT-3 00" WHPHHOH 
35 Mlol, HMe~eH C8eT04Y8CTBMTenbHOCTb So 85 = 11 eA. rocr H pas
pewa~c cnoco6HoCTb R= 290 nHH/MM / 91. CxeMa npe~R8nReT ewco
KHe Tpe6o8aHHR K- Ka4eCTBY 06DeKTH88 04 H T04HOCTH ero IOCTH
po8KH. Ha pHc.2 noeAcTaeneHa TeHerpaMMa TpeKa, nony4eHHaR no 
CXeMe PH C.~ HeH BHAHW OnTH4eCKHe HCKa*eHHR, BHOCHMWe npH
MeHRBWe~CR B Ka4eCTBe M8CWTa5HpyC~ero OfiDeKTI-188 ni-1H30~, He 
HcnpaeneHHO~ Ha a6eppauHH . CxeMa ~ Tpe6yeT MHOro MecTa, 
oco6eHHO npH nony4eHHH cTepeoTeHerpaMM TpeKoe. 6wna TaK*e npo-
8epeMa CHCTeMa, $QpMHpy~aR H306pa•eHHe cneAOB H COXP8HR~8R 
H8H6onee nonHO nepeHOCHMYC CBeTOM HH¢opM8UHC 0 npeAMeTe 
/pHC.3// lOI .nony4eHHWe C nOMO~bC 3ToH CHCTeMW H306pa*eHHR Tpe
Ko;-nQK838HW Ha PHC.4. 

HaMH HcnwTaHa TaK*e cxeMa nony4eHHR TeMHononbHOro H3o6pa
•eHHR TpeKoe no MeTOAY Tennepa 1111 /pHc.5/ . Pacnono•eHHaR e ¢o
Kyce nHH3W 0 4 HHTb AI-18MeTp0M 0 ,3 MM-;e-TOnbKO y6Hpana Ofi~HH 
CBeTn~~ ~H, HO H ¢HnbTpOaana Ha6nCA8eMyC K8PTI-1HY OT H306pa•e
HHH npoeono4eK 3neKTPOAOB, HaTRHYT~x eH napannenbHO. B 3TOH 
CXeMe CnO*HO IOCTI-1pOB8Tb H nOCTORHHO nOAAeP*HBaTb CTa6HnbHOe 
nono•eHHe HHTH a $0Kyce ni-1H3~ 04 .0Ha TaK*e eecbMa rpoMOSAKa 
H Tpe6yeT HCnOnb30BaHI-1R 06DeKTHBOB B~COKOrO Ka4eCTBa. 

HaH6onee YA06H~MH npeAcTaanRCTCR cxeM~ c npoMe*yT04H~M 
3KpaHOM, n03BOnR~He OfioHTHCb MHHHManbH~M 4HCnoM OnTH4eCKHX 
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K Ot. ¢ 
PHc. 1. CxeMa nony4eHHR yMeH bW eHHu
ro-;3o6pa•eHHR TeHH TpeKa. A~n -
asoTH~~ HMnynbCH~~ naaep; Ot 
KBapueeaA nHH38, (j)OKYCHpy~aA ynbT
pa¢HOneTOB~~ CBeT Ha KIOBeTe "P" 
c pacTeopoM poAaMI-1Ha 6J;<; 0 2 ,03 -

CTeKnAHH~e ni-1H3~, $QpMHPY~I-1e ny-
40Kj K - CTPHMepHaA KaMepa; 0 4 -
ni-1H3a, yMeHbwac~aA H3o6oa*eHI-1e 
Ha $0TonneHKe "¢" . 

04 K ¢ 

P1-1c.3 . CxeMa perHCToaUHI-1 TpeKoe, 
HaH6onee nonMo coxpaMAIO~aA nepeHo
CHMYIO ~eeToM 1-1H¢opMaUHIO. A~n. 
0 

1 
, P , 0 

2 
, 0

3 
, K , ¢ - TO •e , 

4TO Ha p1-1c. 1; 04 - ni-1H3a, ¢op
MHpy~aA ¢ypbe-H306pa*eMHe cneAOB 
8 nnOCKOCTH ¢QKyca, B KOTOpOH 
pacnono•eHa nHH3a 0 5. ¢opMHpy10-
~aA H306pa•eHHe cneAOB 3neKTPOHOB 
Ha ¢oToi'1neMKe. 

3Kpa" 

(h. 03 K O, ~,..rp ~ 

P1-1c.S. CxeMa nony4eHHR H3o6pa*eHHA 
TpeKoe no MeTOAY Tennepa. A~n, 0 1 , 

P, 0 2 ,03 , K - TO *e, 4TO Ma p1-1c. 1; 
04 - 06DeKTH B, ¢OPMI-1PYIO~H~ ¢ypbe
H306pa*eHI-1e e nnocKOCTI-1 ¢oKyca, 

P1o1c.2. TeHerpaMMa cneAa 
3neKTPOH8 B BOAOPOAHO~ 
CTpHMepHOH KaMepe, nony-
4eHHaA no cxeMe pHC. 1. 

P1-1c.4. ~so6pa*eHHe cneAOB 
3neKTpOHa B BOAOPOAHO~ Ka-

cneA~ BHAH~ KaK APKHe T04KH Ha TeM- Mepe, nOn}4eHHOe nO CXeMe 
pHc.3. 

B KOTOpOH pacnono*eH ¢1-1nbTP B ¢op
Me aepTHKanbHOH HHTI-1j 0 5 - · o6oeK
THB, ¢opMHPYIO~I-1H H306pa*eHI-1e cne
AOB 3neKTPOH08 H8 3KpaMe, npl-1 3TOM 

HOM $QHe. 
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G~AI'AT 

03 K 3"PAH 

K 
03 <1 'OTOAnnAAAT 

PHc.8. TeHerpaMMa cneAa 
3neKTPOHa, nony4eHHaR no 
cxeMe pHc.6. 

PHc . 6. CxeMa perHcTpaUHH 
cneAOB 3neKTpOHOB C no
MO~b~ npoMemyT04Horo nony
npo3pa4HOro 3KpaHa. A~n. 

0 1 , P, o2 , 0 3 , K - To 
me, 4TO Ha pHC. 1; 3-
nonynpo3pa4H~~ 3KpaH. 

PHc.7. CxeMa perHcTpauHH 
cneAOB 3neKTpOHOB C no
MO~b~ npoMemyT04HOrO He
np03pa4HOrO 3KpaHa. A~n. 

01 ' p' ~ ,Og ' K - TO 
me, 4TO Ha PHC. 1; 3-
Henpo3pa4H~~ AH~Y3HO OT
pama~~~ cseT 3KpaH. 
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PHc.9 . TeHerpaMMa cneAa 
3neKTpoHa, nony4eHHaR no 
cxeMe pHc. 7. 

3neMeHTOB H C03Aa~~He OC06~e YA06CTBa AnR nony4eHHR CTepeo
npoeKUH~ TpeKOB B ycnOBHRX 3KCnepHMeHTa. 8 nepBO~ H3 HHX 
/ pHc.6/ TeHH TpeKOB ~OTOrpa~HPY~TCR 06~4H~M ¢oTOannapaTOM 
Ha 35-MM nneHKY c nonynpoapa4HOro MaTosoro 3KpaHa, so BTOpo~ 
/pHC.7/- C AH~~Y3HO OTpama~erO 3KpaHa. nony4eHH~e TeHerpaM
~ACTaBneH~ Ha PHC. 8 H 1· CbeMKa s AaHHOM cny4ae senacb 
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Ha ¢oTonneHKY 11~30naHXpOM 22" B~COKO~ 4YBCTBHTenbHOCTH fS0,85= 
= 1400 eA. rOCT/, 4TO CBR3aHO C He06XOAHM0CTb~ perHCTPaUHH 
cseTa, pacceRHHoro 3KpaHOM s 6onbwo~ TenecH~~ yron . 
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