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BeeoeHue 

Pa6oTa cTpHuepHoi xauepw, HanoJIHeHHoi 'IHCTWM re -
neeM, xapaxTepe3yeTcJ1 3Ha'IHTeJlbHWM cse11eHHeM scero 
o6'beMa, 6om.WHM speMeHeM naMJITH H nnoxoi noxanH3a-
1U1ei Tpexos. CTpHMepw BAOilb cneAa HMeJOT 3Ha'IHTenLHYJO 
npoTJ1lKeHHOCTL J1pxoro y11acTxa npe HeonpeAeneHHOCTH ero 
rpaHHU I 1 •2/. · 

H3BecTeH cnoco6 yMeHLmeHHJI speueHH naMJITH cTpH
MepHoi xaMepw nyTeM A06asICH ra3a c 6onLmHM ce11eHHeM 
npHnenaHHJI :rnexTpOHOB / •-5!. BMecTe c TeM A06aBxa 
MOlKeT OICa3aTb C}'IUeCTBeHHOe BilHJIHHe Ha npoueccw pa3-
BHTHJI pa3PJ1Aa, ero KOHcl>HrypauHJO H B ICOHe'IHOM HTore 
yny11mHTb noxanH3aUHJO Tpexall/. HHTepec npeACTaBnJ1eT 
IlOHCIC "yHHBepcanbHOii" A06aBICH, BWilOJIHJIJOIUeii o6e 3TH 
cl>YHKUHH, H noA6op ee onT&ManLHoi KOHUeHTpauee. CneAyeT 
3aMeTHTb, 'ITO ICOHUeHTpaUHJI npHMeCH AOIDKHa 6WTb MHHH
MailbHOi, 'IT06bl ra3 ICaMepw npeACTaBilJIIl co6oi AOC Ta TO'IHO 
'IHCTYIO MHWeHb c TO'IICH 3peHHJI cl>H3H'leCICOro 3ICCnepe
MeHTa. 

B AaHHoi pa6oTe 3KcnepHMeHTanLHo HccneAyeTCJI B03-
MOlKHOCTb npHMeHeHHJI 3IleKTPOOTPHUaTeilbHOH A06aBICH -
napoB CCf 4 . HcnonL30BaHHe B xaMepe He3Ha'IHTenLHoro 
xoneqecTea A06asox CCf 4 D03BOnJleT "ynpaBnJITL" 11ecnoM 
3neKTPOHOB IC Ha11any AeiCTBHJI BWCOICOBOilbTHOro HMnynL
ca, T. e. snHJITL Ha Bene11HHY BpeMeHH naMJITH ·12 - 6 I. H3 -
secTHO, 'ITO CCf 4 o6na.u;aeT 6onLlllHM ce11eHHeM 3axsaTa 
:rneKTPOHOB c TennoBoi 3HefrHei: IlPH 3HeprHH 0,02 3B 
Ce'leHHe COCTaBnJleT 1,3.10 - 6 

CM
2 /l 7. Ilocne AHCCOUHaUHH 

CCf 4 :rneKTPOH ocTaeTcJI c aTOMOM xnopa, 06pa3yg oT-
peuaTenLHLli HOH /5 I. KpoMe Toro, HOHH3aUHOHHbli noTeH
uaan xnopa MeHLme, 11eM y co.u;eplKaiuerocg B xaMepe 
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renBJI, B D03TOMY yMeebmaeTCJI cpeAeJIJI 3eeprBJI 3HeKT
poeoB B pa3pJ1Ae. Tax xax o6nacTb eau6onbmeii xoenee
Tpanuu 3HeKTpoeoB eaXOABTCJI B paiioee nepBB'leoii nasu
eLI, TO BMeeeo TaM B peanB3}'IOTCJI ycnOBBJI ~JI 3cl>cl>eKTBB
eoii BOeB3a:QBB renBJI, B TO BpeMJI KaK B OCTanbeblX 06-
naCTJIX pa3pJIAa BOeB30BaTbCJI 6YAYT B oceoseoM Monexynw 
npBMeceii. IlpB 3TOM C03AaIOTCJI ycnoBBJI ~JI yny11meeBJ1 
noxanB3a:QBB CBeTOBOro B3ny11eeBJ1 B o6nacTB nepsu11eoii 
naBBeLI B DOAaBneeBJI 06Ulero ABcl>cl>y3eoro cse11eeBJ1. 

IlocmaHoeKa onr,imoe 

CTpBMepeaJ1 KaMepa npeACTasnJ1eT co6oii cTexnJ1eeLiii 
COCYA c pa3MepaMB 300 x 300 x 100 MM 3. Bee AeTanB 
xaMepw cxneusanucb 3DOICCBAeoii CMonoii K-115. IlepeA 
eanoneeeueM KaMepa OT1Ca11usanacb AO AaBneeBJI 10-Zmop 
B eeoAeoxpaTeo npOMblBanacb reJJBeM BLICOICOB 'IBCTOTbl. 
Bo scex onLITax AaBneeue ra3osoii CMecu B xaMepe ycTa
easnusanoc1> paseLIM 710 mop. Bapbuposaeue xonu11ecTBa 
npuMecu CC£ 4 npoBOABHOCb nyTeM pa36asneeBJ1 ra3osoii 
cMecu B xaMepe renueM. B 1Ca11ecTBe npo3pa11eoro 3neKT
POAa 6Lina BCDOilb30Baea ceTICa B3 MeAeOii npoBOHOICB 
ABaMeTpOM 0,1 MM c maroM 5 MM. ,l(pyroii 3HeKTPOA, ea 
°koTOpLiii DOAaBaHCJI BblCOKOBOilbTeLiii BMDYilbC, 6wn 3aKpLIT 
nnexcurnacoM so B36e:>Kaeue npo6oes 11epe3 B03AYX. Ilpu 
OTCYTCTBBB pa3pJIAa B KaMepe BLICOKOBOilbTeLiii BMDYilbC 
BMen 3Kcnoeeenuanbeblii cnaA c DOCTOJleeoii apeMeeB, 
paaeoii 6,6. I0-7 ceK. AMnnBTYAa awcoKosonbTeoro BM
nynbca OT reeepaTopa TBna ApKaAbesa-Mapxca /I I Morna 
perynupoaaTbCJI B npeAenax 50-300 KB. 

90 
TpeKB 3nexTpoeoa OT BCT011euxa Sr cl>oTorpacl>Hpo -

aanucb napannenbeo B nepneeABKYHJ1peo x eanpaaneeHIO 
3nexTpu11ec1Coro nonJ1 B xaMepe ea a3pocl>oTonneeICy 11ya-

. CTBBTenbeOCTblO S 0.85 = 1300 eA. rOCT C DOMOll\blO ICHeo
KaMepbl P<l>K-5 c o6'beKTBBOM "IOnuTep-12". BpeMJI 3a
Aep:>KICB BblCOKOBOilbTeoro BMDYilbCa OTeOCBTenbeO MOMeeTa 
npoxo)l{AeeBJI 3nexTpoea 11epe3 ICaMepy aapbupoaanocb B 
npeAenax 0,4-16 MKCeK. CTpBMepeaJI KaMepa, c KOTOpoii 
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npoBOAUnBCb BCCHeAOBaHBJI, pa6oTana B pelKRMe caMo
myeTBPYIOUleiicJI JCaMepw /I I. 

PeayA••a••i uaMepeHuil u o6cyxoeHue 

HccneAOB&HBJI seacb co cTeKnJ1HHol I<aMepol:, B 061.eM 
I<OTOpol: BBOAHnRCb pa3nR11Hble A06aBI<R napoB (Cf 4 B 
renRI, a RMeuuo: 0,01~; 0,005~; 0,002~ npR lianp•
lKeeuocTR 3ne1<Tpnec1Coro nonJI E"" 13 KB/cM. Ha pac. I 
npBBeAeHa 3aBBCBMOCTJ. qucna CTPBMepoB ea 10 CM AnHHbl 
cneAa B I<aMepe OT BpeMeHB 3&AeplKICB npB pa3nR11HblX 
KoeneeTpanB.Bx CCf4 • KaJC BBAHO, 11acno cTpRMepos 3a
MeTuo yMeHi.maeTCJI c pocTOM BpeMeHR 3aAep)KJCB. ,l(nJI 

n 
1 15 0 0 

0 0 0 

10 

5 

0.4 1.0 2.0 3.0 4.0 5.0 
r,, l'fKCeK 

Puc. 1. l/ucAo capuMepoe Ha 10 CM 0AuH•1 cAeaa i<aK 
tP~HK&IUJI epeMeHU aaoepJICKU e•ICOK060Ab•HOZO UMnyAbCQ 
/npu pa3AU'4HblX KOH&1eH•pa&1UJIX cce 4 I. 1 - 'IUC•••il ze
Auil; 2-0,002<J, cce 4; 3-0,00S<J, CCf4 ; 4 - O,Ol'JJCce4. 
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Puc. 2. tPo•ozpa-uu c.11e<)o /eu<) c601<y/ npu <>eyx paaAu'l-

~ 
HWX 3Ha'leHUJIX epeMeHU 3a<)epJttKU /6 'lUC•OM 2e.11uu u c 
npuMecr.10 cce4 /. a - tlUc•wu 2e.11uu, r .. 0,4 M1<ce1<; 6 -
0,01,., cce 4 • r .. 0,4 MKCeK; 6 - 0,01"' CCf 4 ,r= 1,2 MKCeK. 

epasHeHeJI AaBo 'llleno eTpe:Mepos AH• 'IBeToro renes npe 
Tex xce spe:Mesax 3aAep)((J(e. C ysene11eHeeM eoAepxcases 
CCf 4 11eeno eTpeMepoB yyesi.maeTeJI. 

Ha pee. 2 noxa3asw c)oTorpac)ee, essTwe 11epe3 6oxosyio 
eTeHKY KaMepw, AHJI ABYX 3Ha11eHei Bpe:MeBe 3aAep>Klce 
npe KOB:QeHTpaJtBe 0,01~ CCf 4 e B 11eeTOM renee. BBASO, 
11To sane11ee napos cce4 yMeHi.maeT 11eeno sa11ani.Hwx 
3neKTPOBOB, B pe3yni.TaTe 11ero yMeHi.maeTeJI 'IJleno eTpe
MepoB, 061Qee ese11eHee Ka:Mepw B ysene11esaeTeJ1 KOHT
pa.eTHOeTi. TPeKoB. 

Ha pee. 3 npeBeAeBa xpesas 3aseeeMoeTe speMese 
naMJITe Ka:Mepw OT xos:nesTpaJtBe cce4 • BpeMJI naMJITe 
eTpe:Mepsoi Ka:Mepw MO)((BO xapaKTepe30BaTlt KaK BpeMB, 
3a KOTopoe nepsosa11ani.soe 11seno eTpeMepos yMeHi.maeTeJI 
B ABa pa3a. H3 3TOro peeyHKa BeASO, 11TO BpeMJI naMJITe ' 
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ICaMep:w 3aMeTHO yMeHLDiaeTeJI e yBeJIB11eHeeM ICOBlleHTpa
IUle CCf 4 • .nnJI I<OHlleHTpallee CCf 4 , paaHoii 0.002.,. 
BpeMJI oaMJITe paBHO 2.3 MKCeK. e yaene11eHeeM ICOHlleH
TPa!lee AO 0.01., apeMJI oaMJITe yMeHLmaeTeJI ope6JIB3e
Teni.Ho AO o. 7 MKCeK. TaICeM o6pa30M. AOeTaTO'IHO :waneHL
ICOe ICOJIB'leeTBO CCf 4 3aMeTHO BJIBJieT Ha BpeMJI OaM.KTe 
eTpeMepHoii I<aMep:w. HanonueHHOii reJIBeM. 

0AHOii e3 xapaICTepeeTeIC JIBn.KeTeJI 11eeno eTpeMepoB 

Ha eAeHBllY AJIBHW eneAa. Ha pee. 4 ooxa3aHa xpeaa.a 
3aBeeeMOeTe 11eena eTpeMepOB ope 3aAep)ICICe 0.4 MKCeK 
Ha 10 CM AJIBHW eneAa OT ICOHlleHTpallee CCf 

4 
• KaIC 

BeAHO e3 3TOii ICpeaoii. 11eeno eTpeMepoB Mano MeHJieTeJI 
ope ICOHlleHTPalleJix CCf4 AO 0.005., e yMeHi.maeTeJI 
DO'ITe B Tpe pa3a AnJI ICOHlleHTpaJlee Cq4 , paBHOB 0.01.,. 

....... 
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Puc. 3. 3aaucuMoc11r. apeMeHu naM.R•u KaMepw o• KOH1'eH
•pa1'UU ca4 • 
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n 

15 ...._____ 

10 

5 

0 0.002 0.005 

Puc. 4. quc110 c111puMepoa 
~YHK1'U.R KOH1'eH1t1pa1'UU CCf 4 

0.01 0/ cc f 4 KOHU.eHmpa1.1uR, I a 
Ha 10 CM OllUHbl c11eoa KOK 

/npu 3ac)epJ1CKe 0.4 MKCeK/. 

HeeneAoBanoei. Tal()l(e ooBeAeaee eTpeMepaoi I<aMep:w 
e A06aaxoi CCf 4 ope ee AneTeni.aoi pa6oTe. Kax e B/3,s/, 
TpeKa DOJIBBnaei. nemi. ooene 2000-3000 epa6aTwaaaei 
ope KOHlleHTpallee CCf 4 , paaaoi 0.01~. qeeno eTpa
MepoB Ha 10 CM AneHW eneAa yaenB'IBBaeTeJI e poeTOM 
11aena epa6aTWBaHBii, e ooene 10 000 OHO BWXOAHT Ha ona
TO. Ilpe KOHlleHTPallee CCf 4 0,005~ TpeKH noJIBHnuei. 
ooene 1000 epa6aTWBaHHH, a DPH KOHlleHTPallHe 0,002~ -
e oepaoro epa6aTwBaHHJI. 

Ha pee. 5 rrpeBeAeHw KpeBwe 3aBHeeMoeTe 11eena 
eTpHMepoB OT 11ecna epa6aTwBaaui. IIoKa3aao, 'ITO ooene 
KaKoro-To oepepwBa B pa6oTe KaMepw /oKono 12 11aeoB/ 
TpeKe OOJIBnJIIOTCJI eHoBa, ODJITL - TaKH TOnLKO 11epe 3 oope -
Aeneaaoe 11eeno epa6aTwaaaui I<aMepw I 11acT0Ta epa6a
Twaaaei KaMep:w cocTaBnJina 2 - 3 pa3a B ceKYHAY /. 3To 
roaopeT o TOM. 11To MoneKynw CCf4 , oo-BHAeMoMy, 
pa3naraIOTCJI DOA AeHCTBHeM ra3oaoro pa3PJIAa H ope 3TOM 
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Puc. 5. 3aeucuMoc•r. "uc11a cnpuMepoe o• "uc11a cpa6a•r.1-
eaHuu KQMept.I. 1 - 0, 005* CCf 4 ; 2 - 0,01* CCf 4 , 

...... 
06pa3y10TCJI OTpeu;aTenbHble HOHbl, KOTOpble peKOM6BHH
PYJOT B HeHTpanbHble MoneKynbl rrpe OTCYTCTBHH pa3pJIAa 
e KaMepe. 

3aKAIO"eHue 

HccneAoBaHae xapaKTepacTHK cTpeMepHoi KaMepbl, Ha
rronHeHHoii renaeM c Ao6aeKoi CCP 1 , rroKa3blBaeT, 'ITO 
npB 3TOM HMeeTCJI B03MO)l(llOCTb yrrpaenJITb He TOilbKO 
epeMeHeM rraMJITB KaMepbl. B 3aBHCHMOCTH OT KOHD;eHTpa
nee CCf 4 MO)l(llO Bb16paTb TaKoi pe)l(BM pa6oTbl KaMepbl, 
KOrAa npa HaaMeHLWeii o6ID;eii oceeID;eHHOCTB B rrpe ManoM 
epeMeHe rraMJITH KaMepbl Ha6nJOAalOTCJI KOHTpaCTHble TpeKB. 

6blna o6Hapy)l(eHa ABHaMB'lecKaJI cTa6ane3au;BJ1 epeMe
HH naMJITH. Y'leT 3aeHCHMOCTB epeMeHe rraMJITH OT 'IBCna 
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H qaCTOTW cpa6aTW:&aRRi B03BOnJleT BMeTb AJIBTenbRyJO 
cTa6HnbRYJO pa6oTy xauepw nocne npeAB&paTenLeoi Tpe
eaposxa. 
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