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· B sKenepnMeHTax no ¢usnKe qaeTHU BbieoKHX. sHeprufi Bee IUHpe · npHMe-. 
. .· . ' 

HSIIOTeSI HeKpOBbie KaMepb! e sneKTpOHHbiMH MeTOAaMH BbiBOAa HH!flopMaUHH. 

0AHO H3 OeHOBHb!X MeeT epeJlH HHX 3aHHMaiOT KaMepb! e npOBO~O~Hb!MH sneKT

POAaMH, B KoTopbiX san·ueb HH¢opMauun nponsBOAHTesr Ha ¢eppHTOBbie Konhua 

e npSIMOyronhHOfi neTnefi I'HeTepesnea/1-5/.·B noeneAHee BpeMSI yBenH'lHBa-
. ' ' 

I(yren KaK pasMepi,x, TaK H · 'meno KaMep, nenonhsyeMbiX B sKenepnMeHTe, a, . ' 

enenoBaTenhHo, ysenH'lHBae·Tesr H o6IUee 'lHeno npoBonoqeK, e KOTOpbiX Tpe-
. . . .. 

6yeTesr eHHMSTh HH¢opMaUHIO. OnHaKo He noTepsrnn eBoero sHa'leHHSI H He- ~ 

6onbiUHe yeTaHOBKH, B KOTOpb!X. o6mee 'lHeno npoBono'leK He npeBbiiUaeT He

eKOnhKHX eoTeH. 

B HaeTosrmefi pa6oTe onHebiBaeTesr neKpoBasr KaMepa e o6mHM qnenoM 

npoBonoqeK, paBHbiM 256. YeTaHOBKa npenHasHa"ieHa Jl~sr. paf>'o:rbi H~ euxpo

UHKnoTpoHe OI1.HI1; IToeKonbKY UHKn pa6oTbi. CHHxpoun:KnoTpona nmtTCSI 

10 MeeK, a B np~nenax UHKna ny'lOK qaeTHU HenyeKaeTe~ B .Te'leHHe HeeKOnb

KHX eoTeH MHKpoeeKyHA, TO HeKpoBasr KaMepa, HMe.IOII!8SI 0 K8K npaBHno, MepTBOe 

BpeMSI nopSIAKa MHnnneeKYHil,C~O)KeT Cpa6aTbiBaTb TOnbKO. OAliH pas 38 

UHKn. CneAOBaTenbH0 0 AnSI Bb!BOAa HH!flopMaUHH noene K8)KAOI'O epa6l\Th!B8HHSl 
. J:" ' 

KaMepb! HMeeTeSI BpeMSI .,. 10 MeeK H K eKOpOeTH Bb!BOAa He npeA'bSIBnSieTeSI 

BbieOKHX ~pe6oB8HHfi. 
Pa6oqnfi o6'beM HCKpoBofi KaMepbi ,paBeH 128 X 

Ee' ocHoBofi' eny~T cTe~miHHasr. paMKa. 06a sneKTpona xaMepbi nsroToB~eHb; 
H3 HHXpOMOBOfi npOBOnOKH AHll.MeTpOM 0; 1 MM e IIIai'OM 1 MM. flpoBOnO~KH 

Ha sneKTpOAaX paenonO)KeHbl nepneHAIIKynsrpHO Apyr Apyry. llnsr yMeHbiiieHHSl 

.KpaeBb!X s!fltjleKTOB ,paeCTOSIHH~ Me )KAY sneKTpOAaMH Ha. Kpasrx yBenU'leHO JlO 

10 MM. 0KH8 K8Mepb! 38Kpb!Tbl naBeaHOBOfi mfeHKOfi TOn!UHHOfi 0, 1 MMo 
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Ka:lKJlaH rrposono'IKa 3eMnHHoro n BbiCOKoBonbTHoro sneKTpoaa rrpoxoanT 

'Iepe3 !jleppnToBoe Konbuo c rrpHMoyronbHoii rr~Tneii rncTepe3nca ( pnc. 1) • 

. KonbUO ·rrepeMarHH'IliB88TCH IIpH IlpOX0)!{Jl8HHH TOKa '18pe3 COOTB8TCTBYIOIUYIO 

IIpOBOnO'IKy, J1crronb3YIOTCH KOnbua THIIa M3n.,..1, HM810IUHe TOK rrepeMarHII'Ill-. 

BaHHH 0, 7 a H BH81IIHHii Jlli8MeTp 2 MM, KonbUa cci6paHb! B JlBe JIA:aTpHUbl 

8 X 16, OJlHa ·,H3 KOTOpb!X C08JlHHeHa C IIpOBOnO'I~aMH 3eMnHHOro smiKTpOJla, 

a aprras:~ - s~rcoKosonbTHoro. B MaTpnue BhiCoKosoni:.THoro aneKTpoaa Ha 

rrposono'IKH, .CBH3aHHbie c KaMepoii, HaJleTbi H3onnpyiOrune Tpy5Ku H3 Te!jlnoaa 

JlHaMeTpOM 1 MM,. J13onHUHH Bb!Ll8pMHBaeT HaiipHM8Hlle LlO 15 .KB IIpH. LiniiTenb-

• 
HOCTH HMIIynbca 0,3 MKCeK, Bee KOnbUa 3anHTbi 9IlOKCHJlHOii. CMOnoii, tJepe3 

KaMJlyiO rpyrrrry li3 16 Koneu IIpOXOJlHT 06MOTKa C'IHTbiBaHHHi 0JlHOHM8HHb!e 

Konbua B KaMaoii rpyrrrre o6t.eJliiHHIOTCH cJirHanbHoii o6MoTKoii, KpoMe Toro 

qepe3 see Konbua MaTpHUbi rrpoxoaiiT o5ruaH rrposepo'IHaH o5MoTKa, KaMJlaH 

06MOTKa COCTOIIT H3 OJlHOrO BIITKa, 

EnoK-CXeMa ycTaHOBKH, C IIOMOIUb!O KOTopoii IIpOBOJliiniiCb nccneLIOBaHllH 

llCKpOBOH KaM,epb!! IlOKa3aHa Ha piiC, 2~. 3neKTpOHb! C?T pa~H08KTllBHOro. llCTO'I

HJIKa IIpOXOJlHT 'Iepe3 JlBa CUHHTHnnHUHOHHbiX C'IeT'IIIKa, Memay KOTOpbiMH 

H8XOJlHTCH HCKpOBaH ·KaMepa, II Bbi3biBaiOT Cpa5aTb!BaHHe CX8Mbl COBIIaJleHIIii 

C pa3p81II8IOIUHM BpeMeHeM lQ-8 CeK, '11MrrynbC CO CX8Mbl COBII8Ll8Hllii IIOIIaLia

eT Ha 38IIYCK reHepaTopa BbiCOKOBOnbTHbiX HMIIynbCOB, KOTOpbiH BbiiiOnHeH 

Ha BaKyyMHOM HMrrynhcHoM pa3pHJlHHKe B11P-14, Ha KaMepy noaaeTCH HM

rrynhc C 8MIInllTYJlOii 3..;.5 KB H JlnHTenbHOCTb!O 0,3 MKCeK. 3aaepMK8 BpeMeHJI 
. . 

IIOHBneHJIH Bb!COKOBOnbTHOrO HMIIynbca IIO OTHOIII8HHIO K MOM8HTy IIpOXOMJle-

HHH '18CTHUbl COCT8BnHeT 150 HC8K,. ilnH yM~Hblll8HHH B8nli'IHHbl TOKa pa3pHJl8 

H Jl8MII!jJHpOB8HHH KOne5aHJIH HMriynhC Ha KaMepy II0Jl88TCH 'Iepe3 COIIpOTHB

neHHe 50 OM, 

11MrrynhC CO CX8Mbl COBII8Jl8HHii II0Jl88TCH T8KMe H8 ycrpoiiCTBO C'IliTb!Ba

HHH IIH!jlopMaunn~ KoTopoe rrocne KaMnoro cpa5aTbiBaHHH KaMepbi orrpenenHeT 
' .. _,· 

HOMepa IIepeMarHHTIIBIIIIIXCH lf>eppiiTOBb!X K?neu H rrepenaeT HH!jlopMaUHI? .B Ha-

K~IIHTenbHOe ycTpoiicTso ycTaHoBKH Al1-409616/, sxons:~meii B cocTas, ueHTpa 

H8KOIIneHHH H o5pa60TKH HH!jJOpMaUIIH, IIOny'I88MOii ·. B 9KCII8pHM8HTaX Ha CliHXpO-
, . ' . . . .. ' . 

UHKnOTpOHe/7/ • ilOCTyiiaiOIUaH HH!jlopMaUHH MOMeT o5pa6aTbiBaTbCH IIO OJlHOil: 

H3 JlBYX rrporpaMM, pa3pa6oTaHHbiX B U8HTpe - ,38IIHCb' HnH •aHanH3·,, llo 
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seMmiHOrO H BbiCOKOBOnbTHOrO aneKTpOJl8 npOXOJlHT , 

c npnMoyronbHOH neTneu rHcTepeaHca (pHc. 1). 

npH npOXO)KJleHHH TOKa "'epe3 COOTBeTCTBYIOIIIYIO 

THna M3n.,..1, HMeroiUHe TOK nepeMarHH"'II-_ 

2 MM. Konbua coopaHbi B llBe MaTpHUbi 
- /' 

coeJlHHeHa c npoBono"'K;BMH aeMnRHoro aneKTpona, 

o. B MaTpiiue BbiCOKOBOnbTHoro aneKTpona Ha 
...J . 

C K8M9pOH 1 HBJleTbi II30niipyiOIUII9 TpyOKII II3 TecpnoHa 

BbiJl9p)K:I!B8eT H8ITp5I)KeHII9 JlO 15 .KB npii. JlniiTenb-
• 

Bee KOnhua aanHTbi anoKCIIJlHoil. cMonou. '4epea 

npoXOllHT OOMOTKa C"'IITbiB8HII5Ij OJlHOIIMeHHbie 

oo~e)liiHRIOTCR CIIrHanbHOH OOMOTKOH. KpoMe Taro 

ooiUaR npoaepo"'HaR ooMOTKa. Ka)KJlaR 

BIITK8, · 

C nOMOllibiO KOTOpOH rrpoBOJliiniiCb IICcneJlOBaHIIR 

H8 H8 piiCo 2, 3neKTp0Hbi <?T pa!liiOBKTIIBHOrO · IICTO"'

Ba CUIIHTIInnRUIIOHHbiX C"'eT"'HK8 1 Me>Kny KOTOpbiMH 

Mepa, II Bbi3biB8IOT cpaoaTbiB8HII9 CX9Mbi COBIT8Jl9Hl!H 

10-8 ceK. '11Mrrynbc co cxeMbi coBnaneHIIH nonana

BbiCOKOBonhTHbiX HMITynhCOB 1 KOTOpbiH BbiiTOnHeH 

oM paapRJlHHKe BHP-14. Ha KaMepy rronaeTCR HM

II JlniiTenbHOCTbiO 0,3 MKC9Ko 3anep)KK8 BpeM9HII 

IIMnynhCa no OTHOllieHIIIO K MOMeHTY npOXQ)KJle-

150 HC9K, fing YM';lHhlli9HII5I Bemi"'IIHbi TOKa pa3p5I!I8 

u IIMrrynhc Ha KaMepy rronaeTC5I "'epes corrpoTIIB-

COBIT8.[19HHH nonaeTC5I T8K)Ke. H8 ycTpOHCTBO C"'IITbiB8-

nocne KB)KJlOro cpaoaTbiBaHII5I KaMepbi onpenen.5I_eT 

ljleppiiTOBbiX Koneu II rrepenaeT IIHcpopMaUHI? .a Ha

ycT~HOBKII AH-409616/, BXOJl5IIII~il B cocTaB, ueHTPfl 

IIHcpopM8UIIII
1 

rronyqaeMOH ·. B 9KCnepiiM9HT8.X Ha CII_Hxpo-, 

IOIUag IIHcpopMaUH5I ~o)KeT o6paoaThiBaThC5I no onHoil 

paooTaHHbiX B ueHipe ·- "sai:mc·h" IInH • aHaniia··. Tio 
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nepaoii nporpaMMe KOJlbi nocnenoaaTenbHo aann 

38ITOMHH810Uiero YCTpOiiC.TBa, . a BO BTOpoii - K( 

aano!l.-inHaJOUiero YCTpOiiCTBa, COJlep>KHMOe KOTO 

HHUy. ITocne~arronHeHnR ncrronbayeMoro aaKOITHT 

.!lnR na Hero qepe3 6yljlepHoe. HaKorrn~enbHoe···yc 

neHa Ha unljlporre'laTb, HaKorrnTeni. Ha MarHIITHoi ..., 
6en10 B. ~bi'IHCniiTenbHYIO M8IIIIIHy "'MIIHCK-22", 

UIIH II3 HBKOITIITenbHoro YCTpOHCTBa, aaHIIMBIOUieE 

npnxonnTcR npepb!BBTb sKcrrepnM_eHT, CnenyeT .o· 

>KeT 6biTb COKpameHo JlO 0,3 CeK ITyTeM BBTOMa, 

II 

.4>yHKUIIOHEtnbH8R. CXeMa YCTpOHCTBa C'IIITbiE 

Ha Ha puc, 3, B nea.oii ·qacTn pncyHKa noK~aaHa 

CXeMa QJOpMH.pOBBHHSI TOKOB C'IHTbiB8HHSI, ITOJlaBa 

cxeMhi o6oaHEi'leHhi 6yKBoii ·X ), i cnpaaa - c 

nocTynaromnx na MaTpHUhi ( sneMeHTbi cxeMbi o6o 

TbiBaHHe HHQJOpMaUHH H3 MaTpHUbi ocymecTBnSie1 

0JlHOBpeMeHHO ·.C ITOJl8'1eM Ha KaMepy BbiC 

ycTpOHCTBO C'IHTbiB8HHSI ITOCTyrraeT rryCKOBOH Hl 

HHSI, 3TOT HMrrynb'? aanycKaeT ~JlHOBH6paTOp G 

nnnTenbHOCTbiO 40 MKCeK, lJTo6bt li:a6e>KaTb neii 

npH paapSIJle · KaMe phi, Bee Tpnrrepbi B cxeMe 

0JlHOBH6paTopa B onpeneneHHOM COCTOSIHHH, a H~ 

H 2.H .TpHrepbi 1-16 B COCTORHHH "0", a Tp 

B cocToSIHHH "1', Ilocne OKOH'IaHnSI IIMrrynbca on1 

neHHSI 1 rrepeBOJlHTCSI B COCTOSIHHe "1 ", B pea; 

6oTaTb. ynpaBnSieMbtti: 6noKHHr-reHe paTop Er -1 

ITOCTYIT810T Ha BXOJl JlBOH'IHOit C'I~THOH. CXeMbi, 

Xl- X5 TioTeHuuanbi, xapaKTepnayJOmne coc 

COOTBeTCTBYIOUIHe yCHnHTenn H JleWHQJpaTOp IT0Jl8 

~HR (CIJ} Xl- Xl6. Ilpn· Ka>KJioM cocToSIHHH cq 

na cxeM rrponycKaHHR, ITepBbiH HMrrynhc, nocTyna~ 
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nepBoii nporpaMMe KOllbi nocne.uoBaTen&Ho aanHCbiBalOTCSI B SI'leiiKH (KaHanbi). 

aanoMHHaromero ycTpoiic~Ba, _aBo BTopoii - KO.U SIBnReTCSI a.upecoM KaHana 

aanOMHHaJOmero ycTpOiiCTBa, conep>KHMOe KOTOporo yBenH'IH~aeTCSI Ha enH

HHUy. nocne-aanonHeHHSI Hcnon&ayeMoro UaKonHTen&Horo y~TpOiiCTBa HH~OpMa
UHSI H3 .Hero 'lepea .6y4JepHoe. HaKonn~en&Hoe :ycTpOiiCTBO MO>KeT 6b!Tb BbiBe-

. . . . . 

neHa Ha un4Jpone'laT&, HaKonnTenb .Ha· MarHHTHoii neHTe nnn nepenaHa no Ka-
~/ i • • 

6enro B. B.bi'IHCnHTen&HyJO MalllnHy "'MHHCK-22'. Ha BpeMSI BbiBona _nH4JopMa-

unn H3 HaKOnHTenbHOrO ycTpOHCTBa, .3aHHMalOillee HeCKOn.bKO neCSITKOB ceKyHLI, 

npnxonHTCSI npepb!~aTb aKcnepnM_eHT. Cne.uyeT oTMeTHT&,-.'ITO aTo BpeMSI, Mo

>KeT 6biTb COKparueHO no 0,3 CeK nyTeM aBTOMaTH3aUHH npouec~a BbiBOn~/8/ • 

n 

tPyHKUHOHan&HaSI. CXeMa ycTpOiiCTBa C'IHTbiBaHHSI' HH$OpMaUHH H306pmKe._ 

Ha Hti pnc. 3. B neB?ii qacTH .pncyHKa noKa3aHa cxeMa ynpaBneHHH> BHH3Y -

CXeMa 4JopMH.pOBaHHSI TOKOB C'IHTbiBaHHSI 0 nonaBaeMbl~ B MaTpHUY ( aneMeHTbl 

cxeMbi o6oaHa'leHbi 6yKBoii ·x h u cnpaBa - cxeMa perncTpaunn cnrHanoB, 
' . - . 

nocTynarorunx na MaTpHUbi ( aneMeHTbi cxeMbi o6oaHa'leHbi 6yKBoii Y ) • C'IH-

Tbi~aHHe HH4JopMaUHH H3 MaTpHUbl ocyruecTBnSieTCSI nonHbiM TOKOMo 

0nHOBpeMeHHO C nonaqeii Ha KaMepy BbiCOKOBOnbTHOrO HMnynbC8 H8 

ycTpOiiCTBO C'IHTbiBaHHSI nOCTynaeT nycKOBOH HMnynbC CO cxeMbi COBnane

HHSI. 3ToT HMnynbc aanycKaeT onHoBn6paTop aanep>KKH, .uaromnii HMnynbc 

nnHTenbHOCTblO 40 ~KCeK. 4T06b~ H36~>K~.~~· neiiCTBHSI. noMeX, B~3HHKalOIUHX 
npH pa3pSI.Ue. KaMepbi 0 BCe TpHrrepbi B CXeMe ynep>KHB8lOTCSI HMnynbCOM 

onHOBH6paTopa B onpeneneHHOM ·COCTOSIHHH, a HMeHH9 TpHrrepbl ynpaBneHHSI 

1 H 2:H TpHrepbi 1-16 B COCTOSIHHH 'Q•, a TpHrrepbi X1-X5 n·Yl-Y4 

B COCTOSIHHH '1'. nocn~ OKOH'laHHSI HMnynbca onHOBH6paTopa TpHrrep ynpaB

neHHSI 1 nepeBO.UHTCSI ~ COCTOSIHHe '1"', B peaynbTaTe 'lero Ha'IHHaeT pa~ 
6oTaTb· ynpaBnSieMbiH 6noKHHr-reHepaTop Br-1. HMnynbCbi c reaepaTopa 

nocTynaJOT Ha BXOn .UBOH'IHOH C'l~THOH CX9Mbi 0 · COCTosimeii. H3 TIJHrrepoB 

Xl- X5 TioTeHunanbi, ·xapaKTepnayromHe cocToSIHHe TpnrrepoB, qepea 

COOTBeTCTBYlOIUHe ycHnHTenH H nelllH$paTop no.UalOTCSI Ha CX9Mbi nponycKa-

. HHSI cern Xl- X16. llpn· Ka>KiloM COCTOSIHHH C'l~THOH cxeMbi OTKpbiTa Ol1H8 

H3 cxeM nponycKaHHSI. llepBbiii HMnynbc, nocTynaroiUHii c 6noKHHr- reHepaT_o-
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pa Ef-1, nepeBo.tiHT_ Bee TpHrrepbi C'I~THOi _1 

ayn&TaTe _'lero OTKpbxsaeTcSI cxeM:a nponycKa 

j. HMnyn&C OT reaepaTopa TOKa, KbTOpbiii lflapl 

2 MKCeK HMnyn&ca 6noKHHr~reaepaTopa Ef-l 

0,8 a H ~nHTenbHOCTbiD 2 MKCeK UOCTynaeT I 

rpyrrrrbi cep~e'IHHKOB MaTpHUbi ( Ka>K.llaSI rpynn 

EcnH ace cep~e'IHHKH a~oli rpynnbx aaxonHTCSI 

t 
1 
~; 

I~ 
IJ 
~:-~ 

•t 
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I 
·\ 

1 
! 

I 
l 

t• 
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. . 

C'IHTbiBaHHSI 6yneT nponon)!(STbCSI TSKHM )!(e 

cnenyiOmero HMnynbca onoimar-reaepaT'?pa Sf

Ha OOMOTKH BTOpoii: rpyiTITbi cepne'IHHKOB H T, 

EcnH )!(e a onpamHaaeMoii: rpynne o~H 

6ynyT HaXO~HTbCSI B COCTOSIHHH.'1', TO B ( 

06MOTKaX B03HHKHyT HMnynbCblt KOTOpbie no 

1-16 nepeBe~yT COOTBeTCTByiomHe. TpHrrepbi 

"1 ". 3TH )!(e HMnynbCbi, npoli~H/ 'lepea .' cxeMy 

ynpaBneHHH 1 ·a cocTOHHHe ",0", a TpHrrep YII 

B peayn&TaTe ynpaanSieMbili 6noKHHr-reaepa· 

ooTy, a ynpaBnSieMbiH 6noKHHr- reaepaTop : 

11Mnyn&cbi c aero nonaiDTCH aa axon naoH'IH 

Ha TpHrrepoa Y1-Y4. 3TH TpHrrepbi CBHaaHbi 

nponycKa~HH (Gn) Yl- Yl6 Ta~ )!(e, KaK H co 

~eKCOM X • nocKOnbKY nepea nocTynneHHeM 

reaepaTopa sr-2 :Bee TpHrrepbi Y1~Y4 aaxon 

copaCbiBaiDTCSI HM B COCTOSIHHe -!0". _B peaym 

nponycxaHHSI Y1. EcnH caSiaaHHbili c HHM TPH 

"0", To paapemaiDmHA no:reauHan aa Bbixon _c' 

H c npHxonoM cnenyiDmero HMnynbca oT 6noKHH 

TpHrrepoB 1-16 nponon)!(aeTcSI. Korna )!(e ~T~ 

Ha : CXeMy nponyCKaHHSI 0 CBSI3aHHYID C TpHrre] 

B COCTOSIHHH 1, TO paapemaiDmHA UOTeHUHan 

npoli:neT. 'lepea cxeMy cno)!(eHHSr 2 H o.fxpaeT 

pyiD np6~eT aanep)KaHHbiA aa' LiMiccex cooTs• 
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· pa Sr-1, nepeSOJlHT see TpHrrepbi C'li!!THOii.cXeMbi S COCTOSIHHe '0' 1 S pe

aynbTaTe- qero OTKpbiBaeTCSI c-xeMa- nponycKaHHSI Xl •. tiepe3 H~ee np~AaeT
HMUYlibC OT reaepaTopa TOKa1 KOTOpbiH cPOpMHpyeTCSI H3 aaaep:lKaHHOI"O Ha 

2 _MKCeK HMUylibCa 6nOKHHI'.:reHepaTopa Er-1. 3TOT HMUYlibC c. SMimHTYllOH-

018 a H llnHTelibHOCTbiO 2 MKCeK UOCTynaeT Ha o6MOTKH C'lHTbtSaHHSI nepSOH 

rpynnbi ceplle'lHHKOS MaTpHUbi (Ka>KaaSI rpynna COCTOHT H3 16 cepne'!IHHKOB) • 

EcnH see ceplle'lHHKH S~OH rpyixUbi HaXOllSITCSI- ~ HynesoM .COCTOSIHHH1 nponecc 

C'lHTbiSaHHSI 6yneT- npOllOli:lKSTbCSI TSKHM JKe o6pa3QM, T.e. nocne .npHXOlla 

cneayromero HMnynbca 6noKHHr-reaepaT~pa Er -1 HMnynbc c'lHTbisaansr nocTynnT 

Ha o6MOTKH STOpOH rpyUUbi cepne'lHHKOS H Tolle 

EcnH JKe a· onpamnsaeMoi!: rpynm~ oanH Hlii{ aecK~libKO cepae'lHHKOB 

6ynyT aaxoanTbcSI s cocToSiaH:H." 1". To s cooTBeTcTsyroiUnx cnraanbHbix 

o6MOTKaX S03HHKHYT HMUY1IbCbi 1 KOTOpbie nocn.e HX yCH1I9HHSI yCHliHTeliSIMH 

1-16 nepesenyT COOTBeTCTByiOUIHe. TpHrrepbi H3 rpynnbi 1-16 B COCTOSIHHe 

"1 ". 3TH >Ke HMnynbCbi 1 npoil:asr/ qepea _' cxeMy cno>KeHHSI 1, nepesenyT Tpnrrep 

ynpaMeansr 1 B cocTOSIHHe ".0", a Tpnrrep ynpasneHHSI 2 - s cocTosra:il:e '1 ". 

B peaylibTaTe ynpaBnSieMbiH 6noKHHr-reaepaTop sr-1 npeKpaTHT CBOIO- pa-

6oTy, a ynpaB1ISI9MbiH 61IOKHHI"- reHepaTOp 2 HS'lHe.;. BbillaBaTb -HMUylibCbio 

11Mnynbchi c aero noaaroTcsr aa sxoa naoH'lHOH C'li!!THoi!: cxeMbi 1 cocToSimei!: 

H3 TpHrrepOB Y1-Y4. 3TH TpHrrepbi CBSI3aHbi C aemHcPPa:Topor.i _y H CXeMaMH 

nponycKa~nsr .(CIT) Yl- Y16 Ta~ >Ke, KaK n cooTBeTc~ayromne' aneMeHTbi c HH

aeKcoM X .- flo.cKonbKY nepea nocTynneaneM nepBoro nMnynbca c 6noKHHr

reaepaTopa sr -2 ·Bee Tpurrepbi y 1-Y4 HaXOlllfliHCb B COCTOSIHHH '1'. To' OHH 
c6paCbiBaiOTCSI HM B COCTOSIHHe '0'. B peayni:.TaTe qero OTKpbiBaeTCH cxeMa . ' . 
npO:nycKaHHSI Y1. EcnH cBsraaHHbii!: c HHM TpHrrep 1 aaxoaHTcsi B cocTosrH~H 
'0', TO paapemaiOUIHH no:reHUHali Ha BbiXOll CXaMbi. UIJOUYCKaHHSI. He.- npOXOJlHT,. 

H c npnxoaoM cnenyro~ero HMnynbca oT 6noKHHx:--reaepa:ropa Ef-2onpoc rpynnhi 
I , .. . , .. , . '-

Tpnrrepos· 1-16 npoaomi<aeTcSI. Koraa >Ke .oTKpbiBaro~i!: noTeaunan nocTynnT 

Ha' CXeMy nponycKaHHSI1 CBSI3aHayiO C TpHrrepoM rpynnbL 1-161 HaxoJiSiinHMCSI 

B. COCTOSIHHH 1
1 

TO paapeUiaiOUIHH flOT9HUHan C BbiXOlla CX9Mbl- nponyCKaHHSI 

npoil:ae~· qepea cxeMy· cnml<eaHH 2 H oTK~oeT c~eMy: coBnaaea:ii:A; tiepe~ Ko~o
pyro npoil:lleT 3anep)K~aHbii!: a~· 1:Mitce~ cooTBeTCTByromlii!: liMnynbC 6noKHHI"-
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reHepaTopa Ef-2. ·3ToT HMnynbc 'lepea cxeMy cno)KeH~SI 3 nonaeTcSI_ Ha ycTa

HOBKY AM-40961 rile OJ_I nocTynaeT Ha nycK ycTpolicT.Ba ynpaBnElHHSxl noc~e 

'Jero ocymecTBiiSJeTc~ aanHCb·B HaxonHTenbHoe ycTpolicTBo ycTaHOBKH ccicTo-' 

SIHHsr TI>Hrrepoe ·.Y 1. -.Y 4 H ·· X 1- X'5 1 o6oaHa'IaJOIIIHX HoMep nepeMarHHTHB

merocH cepne'IHHKa •. . . 
C·¥pHxonoM cnenyrom~ro·nMnynbca 6noKHHr-reHepaTopa Ef-2 onpoc 

rpynnbi TpHrrepoe 1-16 ·6yneT· nponon)KeH. 0TKpbiBaroiiiHfi noTeiiuilan oniio-· . . ,· . . ". 
BpeMeHHo' c: nocTynneH!HlM · J!a· nocnenHJOID cxeMy riponycxaHHH. Y 16 ·noitaeTCH 

. - - .. 
H Ha ¢opMHpoBaTenb 2. -l1MnynbCOM c ¢opMHpoBaTenH TpHrrep yn·paaneHHH 

2 nepeeonHTcH s cocToSIHHe "0,~ H TpHrrep ynpa~ne!HHSI 1 'lepea cxeMy np~~ 
-nycKaHHSI·. CIT~ nepeBOJlHTCH- B _COCTOSIHHe '1 ~ ~ 3aTeM Bo3o6HoBnSieTC~ nona'Ia 

. . 
TOKa C'IHTbiB8HHSF B·· O'IepellHYID ~pynny cepne'IHHKOB. 

· · OnlioepeMeHHO c nocTynneHHeM Ha · nocnenHroro cxeMy nponycxaHHH 

Yl6 OTKpbiBaromHiL noTeHuHan nonaeTcH .TaK)Ke. Ha ¢opMHpoi3aTenb 11 a· c· 

Hero nocTynaeT Ha' nepeeon ynpaenHrolilero TpHrrepa 1 B cocToHHHe "0"' 

.H. Ha--aaKpb!THe cxeMbl nponY_cKaHHSI' C!J-:-2. Ecn:H ~~ nocnenHefi rpynne cep

ne'IHHKOB He conep)KanOCb HHt!JopMaUHH1. '_1'0 npou.ecc ·C.'IHTbiBaHHSI Ha, 9TOM 

aaKaH'IHBaeTCH.· EcnH )Ke B .Heil: HMenacb HH¢opMaUHHI TO nocne. "oKOH'I8HHSI 

onpoca TpHrrepoB rpynnbr·· 1-16 HMnynbc ·c ·q,opMHpoaaTenH· .2 He npofineT· 
) / . ' . . 

qepea cxeMy ·nponycxaimSJ Cll-21 cnenoaaTen·bH01 TpHrrep ynpaeneHHH 1 oc-

TaeTcSI B ·cocTOSIHHH "'Qfl' 1 ·H···npouecc C'IHTbiBBHHSI .HH¢opM8UHH 38KOH'IHTCSI. 

llnSI npoBepim pa60TbF )"CTp~fiCTBa C'IJHTbiB8HHSI MOI'YT tSb!Tb nepeMSI'HH-

'IJ9Hbl K8K -OTilenbHbi9 cepne'IHHKH M8TpHUhi1 _Tax· H ,·ace aMecTe•' llepeMaraH-

'IJHB8HHe BCeX cepne'IHHKOB npOH3BOilHTCSI npH 'nonaqe TOKa·. 38flHCH OT cne

UHanbHOI'O reHepaTOpa B npoeepO'IHYID ·o6MOTKY1 npoXOJlSIIII)"ID'·qepe3. BCe 

cepne'I~HKH MaTpHUhi. ( 3ToT reHepaTop Ha pHcyHxe. He· n'oxa3all') • 

l1H¢opMaUHSI B ycTaHOBKY AM-4096 c TpHr~ep~~ Yl.-Y4 wX1-X5 

nonaeTCSI 'l8p83 COOTB"eTCTBYJOIIIHe. t!JopMHP';>BaTenH. rloT9HUH8nbl 1-· XapaKTepH~ 
~YIDIIIHe COCTOSIHHe :TpHrrepoB1 flOCTynaJOT H8 BXOJlbl HMnynbCHO-flOT8HUH

anbHbiX. KnJO'Iefi, COe)lHHeHHbiX C apHtiJMeTHqeCKHM perHCTpOM p 1. 3anHCb 

HH¢opM8UHH B perHCTp "npoH3BOJlHTCSI .• flPH flOCTynneHHH .nyCKOBOro ·'HMflYlibCa. 

B ycTpoficTBo ynpaeneHHH" A 11-4096. l1H¢opMaUHH. c' TpHrrepoa ·.,:· Y 1- Y 4· 

10 

.. nonaeTCSI Ha 1-4 paapHilhi1 a c _ TpHrre1 
CKOnbKY B npouecce C'IHTbiB8HHSI .HH¢op~ 

B COCTOSIHHH .,0', TO B ycTaHOBKy AJ1 

OT K8)KJl0I'O C06biTHSI aaHOCHTCSI B B03p 

oT 0 no 255 ( B llBOH'IHofi cHcTeM e)·, of 

IIIHXCH cepne'IHHKOB. B MI?MeHT ~Oila'IH 1 

ca 1 KOI'Jl8 Bee 9 TpHrrepoB H8XOJlHTCSI B 

511, KoTopoe cny)KHT nnH paaneneHHH 

llnSI.npouecca aanHCH 'IHCna B Ha 

AM-4096 Tpe6yeTcSI oxono 30 MKcex. J1, 

He ycnO*HSITb ycTpOfiCTBO C'IHTbiBaHJ 

6nOKHHr-reHepaTopoB Ef-1 H Ef-2 61 

9TOM "o6mee BpeMSI C'IHTbiBaHHSI npH H81 

pHTOBbiX cepne'IHHK8X COCTaBHT OKOnO l 

nonHOCTbJO MO)KeT 6b!Tb OCyiiieCTBneHO B 

MH pa60Tbl CHHXpOUHKnOTpOH8o. 

YcTpoficTeo C'IHThiBaHHSI BbmonHeHo 

Kax rcTaHOB;KH AM-4096 •. 

lli 

XapaKTepHCTHKH xaMepbi CHHManHc 

pHc. 2. B Ka'IeCTBe panHoaKTHBHoro 1 

Ha pHc. 4 noxaaaHa a¢¢eKTHBHoc 

B aaBHCHMOCTH OT aMnnHTYJlbl BbiCOKOBO 

JOIIIeM HanpSI:lKeHHH Ha KaMepe 50 B. lJE 

CMeCb 1 COCTOSIBIIIaH H3 80% HeOHa H ~ 

V = 3,3 KB 9¢¢eKTHBHOCTb paBHa 9• 

. HanpSI)KeHHIO COCTaBliSieT "' 600 BOnbT1 

no)KHbiX npo6oee B xaMepe He npeBbiiUa· 

BHCHMOCTb 'IHCna cnyqaeB rn ( B ~pOUeH~ 

HH'IHBaeT onpeneneHHoe 'IJHcno cepne'IHl 

BbiCoKoBonbTHoro HMnynbca •• CnnomHofi . 

aaaeMneHHoro anexTpona1 a nyHKTHpHofi 



nMnynbC qepea cxeMY cno)KeH~.si 3 nonaeifc.s~ na ycTa

nocTynaeT Ha nycK ycTpolicTBa ynpaBnennSI, nocJ_Ie 

.anncb·B naKonnTenbHOe ycTpoftcTBo_ycTaHOBKH cocTo~ 
•. o6oaHa'laiOlliHX HOMep nepeMarHHTHB.:.. 

a •• 
10

mero ·nl.mynbca 6noKnHr-reHepaTopa Ef-2 onpoc 

. 6yneT · nponon)KeH. · 0TKPl>IBaiOmnft noTefl~uan onilo-· 

. H·a· n~cneJlHIOKi cxeMy _riponycKaHllSI Y·16 ·rioilaeTC.si 

. J1MnynbCOM c «PopMnpoBaTensr ipnrrep yn·paBnennsr 

"0
1

" n Tpnrrep ynpasne!nnsr 1 qepea cxeM.y npo...: 

B coCTOSIHlle "1"~ 3aTeM B0306HOBnSieTCSI nonaqa 
' 

cepne'IHllKOB. 

Ha nocneJlHIOIO cxeMy nponycKaHiHI 

nonaeTcSI .TaK)Ke Ha ¢opMnpo'haTenb ·1, a· t: 

ynpaBnSIIOlUero Tpnrrepa 1 B cocTosmne "O" 

nponycKaHllSI' Cfl-:-2· Ecnn ~~ nocnervieft rpynne cep

. llH«iJOpM8UllH
1 

TO npouecc C'lllTbiB8Hll.sl Ha. 9TOM 

)Ke B Heft nMenacb nH¢opMaunsr, TO nocne. ·oKOH'laHHSI 

bC' 1-16 nMnynbc ·c · ¢opMnpoBaTensr .·2 He npoftneT· 
• ' > ,. 

cnenosaTen·bHO, Tpnrrep ynpasriennsr 1 oc- · · 

'li. npouecc C'lllTbiBaHH.sl ,nH«iJOpMaUlill 38KOH'IHTCSio 

yCTpOHCTBa C'IHTbiB8HHSI MOryT 6biTb nepeMarHH-

M8TpllUbl 1 _TaK· H _-see .sMecTe• 'TiepeMarHH-

nponaeonnTCSI npn ·nonaqe ToKa· aanncn oT cne

B npoeepo'IHYIO ·o6.MoTKy, npoxo.risrmyiO'·qepea. ece 

( 3ToT reHepaTop Ha pncyHKe ~e · n'oKa3a.H) • ·~ 
AH-4096 c Tpnrrepo,s Yl-Y4 · n Xl-X5 

aeTCTIWtnTITt!'c:!. «!JopMllp~BaTenn.· . TioTe.HUllanbi 1 . XElp8KTepll~ . 
nocTynaiOT Ha BXOJlbi nMnynbcHo-:noTeHUll

HeHHbiX c apn¢MeTnqecKnM ·perncTpoM P 1. 3anncb 

· nponaBo,nnTcsr. npn nocTynnelinn .nycKoeciro ''nMnyhbca · 

sr· AH-4096. 11H¢opMaunsL c' TpnrrepoB .,:· Y 1 :-- Y 4 

10 

nonaeTCSI Ha 1-4 paap.siJlbi, a c TpnrrepoB X} -X 5 - Ha 5-9 paapSIIlbi. Tio

cKonbKY B npouecce C'IHTMBaHHSI .nH¢opMaunn Tpnrrep X5 Bcerna ocTaeTCB 

B coCTOSIHllll '0' 
1 

To B ycTaHOBKY AH-4096 npn cq~TbiBaHHll nH¢opMaunn 

oT Ka)KJlOrO C06biTHSI 38HOCHTCSI B B03pacTaiOrueM nopSIJlKe HeCKOnbKO 'IHCen 

oT 0 no 255 ( B JlBOH'IHOH c~cTeM e), o6oaHa'!aiOmnx HoMepa nepeMarHHTHB

mnxc.s~ cepne'IHHKOB. B MC?MeHT nonaqn Ha KaMepy BbiCoKoEionbTHoro nMnyn&

ca, KOr]la BC9 9 TpnrrepOB HaXOJlSITCB B COCTOBHHH "1" 1 aanHCMBaeTC.sl 'IHCnci 

511, KoTopoe cny)KHT nn.s~ paanen_eHHSI co6biTHH • 

llnB.npouecca 38llHCH 'IHCna B HaKOUllTenbHOe ycTpOHCTBO yCTBHOBKH 

AH-4096 Tpe6yeTcsr oKono 30 MKCeK. 11cxonsr n3 9Toro Tpe6oeaHHSI n 'ITI;>6bi 

He ycnO:lKHSITb ycTpOtiCTBO C'IHTbiBaHHSI 1 nepHOJl · paoOTbl ynpaBnSieMbiX 

6nOKHHr-reHepaTopoB Ef-1 H Ef-2 6bm Bbt6paH paBHbiM 30 MKCeK. Dpn 
. . 

9TCiM o6mee BpeMB C'lllTbiBaHll.sl npn Hanll'lllll .nH¢opMaunn BO Be ex. 256 ¢ep-

pnTOBbiX cepJl~'IHHKaX COCTaBHT OKOnO 8 MCeK, cne]lOBaTenbH0 1 C'IHTbiB~Hlle 

nonHOCTbiO MO)KeT 6biTb ocyrueCTBneHO B TeqeHHe nay3bl Me)Kny nBYMB UHKna

Mll pa60Tbl CHHXpOUllKnoTpOHao. 

YcTpOHCTBO C'IHTb!BaHHB BbinOnHeH0 1 B DCHOBHDM 1 Ha CTaHnapTHbiX gqefi-

KaX ycTaHOBI(ll AH-4096 •. 

m . 

XapaKTepncTHKll KaMepbi cHnMa.iinc& no 6noK-cxeMe, nao6pameHHDti Ha 
!10 .Sr 

pnc. 2. B Ka'!eCTBe. pannoaKTRBHoro ncTo'IHRKa ncnonbaoBancSI • . ' . 
Ha pnc. 4 noKaaaHa s¢¢eKTllBHOCTb perncTpaunn .'!iicTnu KaMepoii: ~ 

B aaBllCllMDCTH OT aMnnnTyJlbl BbiCOKOBOnbTHOrO HMnynbCa V , npll O'lllllia

IOllieM· HanpsrmeHnn Ha KaMepe 50 B. qepea KaMepy nponycKanacb raaoBaSI 

CMeCb
1 

COCTOSIBlliaSI H3 80% HeOHa H 20% renllSI. Ha'IHHBSI C HBllpSI:lKeHHSI 

V = 3,3 KBi s¢¢eKTHBHOCTb paBHa 96%. MomHo. cqnTaTb 1 'ITO nnaTo no 

. Hanpsr)KeHlliO cocTaBnsreT .. 600 sonbT1 . nocKonbKY npn. V = 3,9 -KB qncno 

no)KHbiX npo6oeB B KaMepe He npeBbimaeT 5%. Ha pnc~ 5 npen_cTaBneHa aa

BHCHMOCTb 'IHCna cnyqaeB m (B ~pOU9HTax), B KOTOphlX O]lHa HCKpa nepeMar

HH'lHBaeT onpeneneHHoe qncno cepne'!HllKOB · ( n =. 1, 2,3,4), oT aMnnnTyJlbi 

BbiCOKOBOn&THoro nMnyn&ca.: CnnomHofi nnHnefi noKaaaHo qncno cepne'IHHKOB 

aaaeMneHHoro sneKTpona, a nyHKTnpHofi - BbiCoKoBon&THoro. · Ha .pnc. 4 naHa 
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PHc, 4, 3aBHCHMOCTb a¢¢eKTHBHOCTH perHcTpaUHH qacTHU . c H cpeaHero 

'IHCna nepeMarHH'!eHHhiX Koneu n ll/!H .3a3eMneHHo;•o (3,'s,) H Bhi

coKOBOnbTHoro ( B,S,) sneKTpOilOB. OT aMnniiTYilbl BbiCOKOBOnbTHOrO 
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m7- {00 

60 

40 

\• 



- (,5 11.:: 

., 

f. D. 

, 

40 

R.O 

D 

Puc. 4, 

rr:r. {00 

80 

60 

40 

20 

.0 

---

3,0 .3,4 .3,6 

3aBI!CI!MOCTb S<jltjleKTI!BHOCTI! peri!CTpBUI!I! 'tBCTI!U E I! cpennero 

qncna nepeMBI'HI!'teHHblX Koneu n unl! .aaa.eMneHHO~'O (a,"s,) I! Bhl

COKOBOflbTHOI'O ( a,s,) sneKTponoa oT aMnnnTyuhl Bb!COKOBOnbTHoro 

uMnynbca. 
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Puc, 5, 3aBI!CI!MOCTb 'ti!CflB criyqaeB, B KOTOpblX TOK OT 01111011 IIC!(pbl nepe-

MBI'HI!'tllBBeT II 1,2,3,4 KoneU OT BMllnllTYI1bl BLICOKOBOflbTHOI'O 

I!MllynbCB V ( B .npoueHTBX), Cn/JOUJHbiM I!· flHIII!l!Mil UOK838HB ~BBII
CilMOCTb. Ufll! 383eMneHHOI'O, B nyHKTilpHblMil - Ufll! BblCOKOBOflbTIIOI'O 

sneKTponou, 

4,0 

V K~ 



:~. 

T8K:lKe aaaHCHMOCTb cpenaero 'IHCna nepeMarHH'leiiHbiX· Koneu· n a ·o6oHx· 

a1IeKTponax OT aenH'IHHbi V • .• 

EbinH npoae}leHbi TaK:lKe HCCnenoBa!IHSI pa60Tbi HCKpOBOii KaMepbi DpH 

aanonHeHHH ee renHeM. KpHBbie nnst c , m , n riony.'IH~HCb aHanorH'IHbiMH 

DOKa3aHHbiM. Ha pnc. 4 H 5 1 . OJlH8K0 1 . s<\><\>eKTHBHO pa6oTaeT KaMepa 

B _o6naCTH 4,4 - 5,0 ,KBo. llpn nponycKaHHH HeOH-renHeBOH CMeCH HrenHSI 

qepe3 6yTHn~BbiH CDHpT1 HaXOllHBnlHHCSI npH KOMII8THOH TeM!JepaType, KpHBbie 

nnSI c , m , n CMemanHCb B o6naCTb Me!IblliHX aMnnHTYll BbiCOKOBOnbTHOrO 

HMDynbca COOTBeTCTBeHHO H8 400 H 800 BOnbT DO CpaBHeiiHID'C 'IHCThlMH 

ra::taMH. 

Ha pRe. 4 cnenyeT, 'ITO aemr'IHHa n nnSI BbiCOKoaonbTHoro :meKTpona 

npH6nHaHTenbHO a 1,5 paaa MeHbllle1 qeM nnSI · aaaeMnenaoro •. 3Ta paaHHUa 

o6bSICHSieTCSI TeM, 'ITO HCKpOBOii pa3pS!ll B KaMepe aCHMM~TpH'leH DO OTIIO

llleHHIO K o60HM sneKTp0Jl8M1 T,e, HCKpOBOH 'KaHan, K o6paaoa·aHHID KOTOporo 

DpHBOllHT sneKTpOH!IaSI naBHHa,., paClliHpSieTCSI OT OTpHUaTenbHOrO aneKTpona 

K nono:lKHTenbHOMy. 

B 6 
/5/ -

pa oTe noKaaaao, 'ITO aanny'llllast TO'IHOCTb ·onpeneneHHSI MecTa 

,DpOXO:lKlleHHSI '18CTHUbi • ( paBII8SI :!:Po 25 paCCTOSIIIHSI Me:lKllY . npoaono'IKaM·H) 

nocTnraeTcSI npn n = 1,5; 2,5 H T.n. 

TaK KaK ii nnst o6onx sne~Tpoaoa paanH<iHo, TO :lKenaTenbHO Bbi-

6paTb' TaKoe pa6oqee aanpSI:lKeane a KaMepe, npn KOTopoM ii nnSI · aaaeM-

neaaoro aneKTpona- 6mraKo 

cnyqae npn V = ·3, 7· KB . 

K 2,5, a nnSI· BbiCOKoaonbTHoro ... K 1,5, B 

n = 2,4, a n = 1,6 (pnc. 4). 
s.a. a.a. 

HallleM 

B aKcnepHMeHTax '!acTo ncnonbayroTcSI. npoaono'l!Ibie ncKpOBbie KaMepbi 

C BblBOllOM HH!flopMaUllH TOnbKO C 3a3eMneHHOro aneKTpona ( nonolKHTenbiiOrO 

. npll o6bl'IHOM DllTa!IHH KaMepb! HMnynbCOM OTpHUaTenbHOll nonSipHOCTH) • TaK 
-· ' / \ . 

KaK aenn'lnaa n nnSI nonolKnTenbnoro aneKTpona 6onbllle, qeM nnSI oTpn-

uaTenbaoro, a 6onblllast aenn'IH!Ia · n npnsonnT ·.K yaenn'leHHID apeMenn 

C'IHTbiBaHllSI HH!flopM8UllSI C. KaMep H aarpy3Kll. 3BM, a. T.aK:lKe K yxyallleHHID 
.... . . ' 

npocTpancTaeaaoro pa3pellleHnSI a cny'lae perncTpauHH KaMepoii-necKonhKHX 

'18CTHU1 TO C uenbJ? 'yMeHbllleHHSI aenll'lllHbi ll :lKenaTenbHO Ha HCKpOBble_ 

KaMepbi DOJl8B8Tb HMnynbC nonO:lKHTenbHOll nonSipHOCTII. llpn STOM B03MOlKHa 
- .• tiJ 

pa6oTa c. n = 1,5, nnSI KOToporo nocTnraeTCSI Hanny'llllee .npocTpaHCTBeHHoe 

pa3pellleHIIe npn MaKCHManbHOH a!fl~eKTHBHOCTH periiCTpaUHH, (llpii DHTaiiHH 
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nepeMarunqeHHbiX· Koneu· n 
a o6onx· 

nccneAoaaanSI pa6oTbi ncKpoaoil: KaMepbi npn 

E , m , n Iiony.qnnncb aHanornqHblMll . . . . 
a¢¢eKTnano paooTaeT ~aMepa 

llpn nponycKaHnn ae?a-renneaofi cMecn n remiSI 

aaXOAllBulllllCSI npll KOMHaTHOll TeMnepaType, KpllBble 

B o6nacTb MeHblli~IX aMnnnTyA BblCOKOBOnbTHOrO 

800 aonbT no cpaaHeHnro c qncTbiMll 

aennqnHa n AnSI BblCOKOBOnbTHOrO :meKTpoAa 

MeHbllle, qeM AnSI saseMneHHoro. 3Ta pasnnua 

Kpoaoii: paspSIA ~ K:aMepe acnMMeTpnq.eH no oTHO- , 

1 

T,e, llCKpOBOH ·KaHan, K o6pa30B8Hlll0 KOTOporo 

OT OTpnuaTEinbHOro' aneKTpOAa 

HannyqJllaSI TOqHOCTb ·onpeAeneHllSI MecTa 

~0,25 paccTOSIHHSI Me~AY npoaonoqKaMn) 

ll T,A, 
pasnn<iao, TO >KEinaTenbHO Bbi-

>KeHIIe B KaMepe, npn KOTOpOM n 
AnSI· saseM-

K 2,5, a AnSI BbtCoKoaonbTHOro - K 1,5. B aameM 

n "" 2,4, a n "" 1,6 (pnc. 4.). 
3.a. s.a. 

qacTo ncnonbsyroTCSI npoaonoqHbie ncKpOBbte KaMepbi 

~-onbKO c saseMneanoro aneKTpona ( nono>K~TenbHoro 
KaMepbi nMnynbCOM oTpnuaTenbHOll nonSipHOCTn). TaK 

. . ,· . 
nono>KnTenbHoro aneKTpoAa 6onbme, qeM AnSI oTpn-

. n npnBOAHT .K yaennqeanro apeMeHH 

II sarpy3Kll 3BM, a. TaK~e K yxyAllleHnlO 

cnyqae perncTpaunn KaMepoil:~HecKonbKHX 

aennqnHbi n >KenaTenbHO aa ncKpOBbie 

nono>KHTeiTbHOH nonSipHOCTli. flpn 9TOM B03MO>KHa 

- -KOToporo nocTnraeTCSI Hannyqmee .npocTpaHCTBeHHOe 

lnbHOH 9~~eKTliBHOCTli periiCTp8Ullli. (flpn DIIT8Hllll 
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KaMepbi OTpHU8T91IbHbiM HMnynbCOM H D = 115 a!fl¢eKTH8HOCTb perHCTp8UHH 

He llOCT;IraeT. M8KCHIM81IbHO;O 3H8"l:~IIHS1) ~ 
Ilpn perncTpaunn nacflopMaunn c ncKpoaoii: KaMepbi a ycTaaoaKe AH-4096 

no nporpaMMe "aaann3"'. 6I>ma nony"l:eHa 3aancnMOCTb 'IRena cpa6aTbiBaHn.ii: 

OT. HOMepa npoaonO"l:KH~ 'ITO xapaKTepH3Y.eT _38BHCHMOCTb "l:HCna "18CTHU1 npo-
• ' 

Ul9llillHX "l:~pe3 K8Mepy 1 . OT .KOOpllHli8Tblo ·• Jlony,"l:eHHbl9 pe3yiibT8Tbl noK838Hbl 
., 

Ha pHC, 6, naa nnKal npellCTaaneHHbie H8 STOM pncyHK9 1 SIBIISIIOTCSI ropH30H-
"" . -· ' 

T8IIbHOH· IJ,.1'BepTIIK8IIbHOii: npoeKUHSIMH ny"l:Ka ·"l:aCTHU, BbiXOLISIUIHX H3 HCTO"l:HHK8 
00 . . • 

Sr . 1 KOTOpblll BbiL19IISI9TCSI CUHHTHIIIISIUHOHHbiMH C"l:~T"l:llKBMH,· <J>opMa nHKOB 

onpellenSieTCH reoMeTpneii: ycTaHoBKn, 

OnncaaHaH .YcTaHoBKa c ncKposoii: KaMepoii: ncnonb3yeTCH nnH H3MepennSI 

npocflnnH M930HHbiX ny"'KOB CHHXjl_OUH.KIIOTpOHa/9/, 

B 3aKnro"l:eHne asTopbi ~nar~napS!T P,AHLI)K9HKa, E.M.AHToiiosa n H.A.l.Jnc

Toaa 3·a noMi:HUb s. pa6oTe. 
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