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. ,. 1( •uacfoiili{eMy' 'sp~MEdia< Hau6orie·e' no,dp06H.o''Ji:3ytieH:o ·· 
BniiJiiu!le' 3·neKTPH'lE~·cKorb -'noiii"H:a> ciiHiiTHMHUHOFIHhle "b:BoB:.; '·· 
CTBa Heopraini'Ie'c'x:Hx''citB:IIi'HrmJITOPOB / 1,2,3;4/·: . ·: ,;:, t '_.; ,;,,:; 

- ~.: B;; :; 'pa6o'i-ef.1/:'i ··;O'wlio'' 3aMe'lell.<i;• 'ITO no',!{ .IH!B:ci-oileM 
noc'To.iiHil&rb;·:j:rit.iKTPH'I.e'CKi>h}.'nonJI'';aM:i:biliiy,ita~·oi,z\eJll.It'i.Di:~' 
cJiHHTHnn:HtiHB:;','' ~- ":Bo'36y>iciae:Mi.If~: .. !a':'uierioqi{o:..';ano~AHLIX :: 
Kpilc'iiiJIJiax MarKHM .• 'y :.H3ny'leHiieM (Ey :;.; r · M~B{ yMeH~,:. ·. 
waeTc.ll. Tax ,npH HanpJI)KeHHH 50 KB/cM aMnnHTy,na C~HH- · 
THJIJI.II~HH YMCHLWanacL B;IJ;BOe ,nJI.II KpHCTaJina Cs J ( T 1 ) 
HaM H3BeCTHa TonLKO o,nua pa6oTa 15/, B KOTopoB: H3yqa
nocL BnH.IIHH~ 3neKTPH'IeCKOro no.ri.ll Ha OT,i:ie'JibHi.Ie C~HTHn
ns~HH, B036Y*.nae¥Lie B opraHH'IeCKOM C~HTHJIJI.IITOpe HOHH· 
3HpyromiiM ii3ny'leHB:e~; B ueB:·cbo6~anocL,' 'ITO nocTO.IIHHoe 
3neK'tPH'Ie'cKoe none' :Hanil.ll)l{eHHOCTLIO .no' roo KB/CM'HC 
:an·Hae·-r :Ha · iiHTeHclls:HocTL coeTos:hlX · ociiLillleK :B )I{H_nKhlc 
C~HHTHnn.IITOpax /'JKC/ npH o6ny'ICHHH HX y ·ny'laMH 6°Co·0 
Ho ·npH ·. 6:LicipoM H3MeHeHHH ·senH'IHHLI non.11 Ha6JIIO,naeTc.ll 
yMeHLWeHHC a:MnimTY;IJ;LI CBCTOBLIX BCnLIWeK, a Iip:H ·nepe-· 
ua.ne HanpJDKCHHOCTH non.11 70-80. KB/cM npoHcxo,nuno non-. 
Hoe. TyuieHHH CUHHTHJIJI.II~B:; TyweHHe Ha6JIIO,nanocL npH6nH~ · 
3U'ienLHO if·Te'leHHe ceKyH;IJ;LI,' 3aTeM KapTHHaooccTaHaBnH~· 
:Danach. B> ipa6o're·~ :o,nHaKo; He yKa3anw·•xapaK'repHCTHKH 
H3MeHeHH.II non.11·; a' TaK)I{e· He npe,nnpHH.IITa,nonLITKa 06'LJIC··. 
HHTL 06HapY*eHHLIH'31iJ$eKT ... ·· .. · .. •' ... , ': , : · :; 

'. ":Cne.ziyeT oco6o· ·OTMeTiiTb·-' HCCne,noBaBWeCC.II MHorHMH 
aBTOpaMH' HBJieHHC'CBe'leHH.II )l{li;IJ;KHX ;IJ;H~lJICKTpHKOB H; B 'laCT•., 
BOOTH, · C~HH'tHnn.II~HOHHLIX · paCTBOpOB :B ·nOCTO.IIHHOM ·: 3n.eKT" 
puqecKoM none /3neKTpo.m0MHHec~eH~.II/. AoTopaMH /6/ ilc-:. 
cne,noBanocL·: 60nLWOe ·. KOnH'IeCTBO · )KH;IJ;KOCTeH ''H ·HC ; 6LIJIO 
Haii,I(elio' TaKoro · opraHil'ICCKOrO )KH;IJ;KO,PO-,nH3neKTpHKa, B KO •· 
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Topo:w cBeToswe x:wnym.cw I 3JieKTposcm.mncx/ He noJIBJIJI• 
JIBCJO 6w. OHB AeTam.Ho xccneAOB8.JIII 3JieKTposcnloiJIIKB B 
CT&H~PTBOM )I(~ H& OCHOBe TOJIYOJia. llpB ,lt&HHOii reo:weT· 
PBB ODWT& DOpOrOBaJI H&DpJilKeHHOCTio DOJIJI, H&'IJIH&JI C KO· 
TOpol DOJIBJIJIJIBCio 3JieKTpOBCnWIIIICB,' COCT&BJIJIJI& 25 ,;B/CM. 
/~am.Heimee ysen&qeHBe H&DpJI)I(eHHOCTB DOJIJI npBBOAHJIO 
K npx:wepHO 3KCDOBeB~aJIItHOMY B03p&CT&HBIO CKOpOCTB 
reHep~B BCm.uiieK, a. BeJm'IJIH& HX &MDJIBTYAW npB 3TOM 
B03p&CTaJI& cy6mmeiHO. ABTOplol / 6 / C'IIITaJOT, 'ITO :i'neKT· 
poscm.mnCx o6pa3YJOTCJI . DPH pa3BHTHH 3JieKTpOHBWX JI&BHH, 
B03HBKaJO~X K&K pe3ym.TaT · 3MBCCBH 3JieKTPOHOB B ra30·' 
Blole MHKpODO!!OCTB, o6p&3YJOUVIeCJI B6JIH3B :MBKpOOCTpHii Ha 
DOBepXHOCTH K&TO,It& B CBJiltHO:M 3JieKTpB'IeCKOM DOlle. 

B ,lt&HBO:ii pa6oTe B3y'I&JIOCio BJIBJIHBe DOCTOJIHHOrOHBM· 
nym.cHoro 3JieKTPB'IecKBX noneii HanpJI)I(eH:Hocn.ro AO ·so 
H 80 KB/cM, COOTJJeTCTBeHHO, Ha &MDJIHTYAY CUxHTHJIJIJI· 
~ii:, B036YlK.Jt&e:MWX. ·a - B Y ·B3JiyqeHBeM, B CT&HA&PTHOM 
XC Ha ocHOBe Tonyona. · · 

1. KoHC8PYKfiUJI BbiCOKOBOAb8Hoii KaMepbr 
~ ; 

OcHOBHoii 'I&CTJOIO 3KcnepxMeHTam.Hoii ycTaHosKli JIBJIJI
eTcJI BloiCOKOBOJIIoTH&JI K&Mepa. B pa6oTe HCDOJIIo30BaJIBCio 
AB& B&pH&HT& K&Mep. :3CKH3 K&Mepw nepsoro THna npHBe,l(eH 
Ha puc. 1. . .~: . · . · 
· KaMepa npe,~tcTaBJIJIJia H3 ce6JI cTaKaH, cTeHXaMB.KOTo- · 
poro CJIY)I(HJia MeTaJIJIH'IeCK&JI Tpy6a C pe31o6oii:, B KOTOpyro 

BBHH'IIIBaJICJI JI&TYHHwii ~JIHHAP .c 3&KpenJieHHLIM Ha HeM 
BLICOKOBOJIIoTHioiM pa3'1oeMOM. Ha p&3'1oeMe KpenHJICJI 3JieKTPOA 
H3 BeplK&BeiOIQeii: CTaJIH, JI&TYHB BJIH ,ltiOp&liiOMHHHJI. ,l(HO 
CT&K&Ha B&XO.JtHJIOCio B 3JieKTpH'IeCKOM KOHT&KTe C Tpy60H 
Ii CJIY)I(HJIO. BTOpWM /3a3e:MJieHHLIM/ 3JieKTPOAOM• 3a3op 
Me)l(,l(y 3JieKTpO,l(8.MB onpe):(eJIJIJICJI TOJIUVIHOH cPTOpODJI&CTO,;, 
BO:ii. DpOKJI&AKH B MOr YCT&H&BJIHBaTioCJI paBHLIM 1, 2 BJIH. 
3 MM. ,l(xaMeTp ~JIHHApH'IecKoro pa6o11ero otS'IoeMa c XC, 
KOTOplolii: DpOCM&TpBBaJICJI CHH3Y WOTOYMHOlKHTeJieM 
~:3Y-30, 6wJI paBeH 45 MM. B pa6oTe HCDOJIIo30Baimc~o 
KaMepw c ABYMJI pa3HLIMH KOHCTPY~JIMH HBlKHero 3JieKT-

. po):(a. B nepsoii · KOHCTp~R 3JieKTPOA . npeACT&BJIJIJJ co-

4 

/ 

.. ~ 

1 
' 

l 
1 

! 
I 
', 
f-

! 

-I 

6oii: DpRKJieeRHiolii K Tpy6e CTeicJIJIHHLIH AHCK C H&m.IJieHHLIM 
B B&J..-yyMe nonynpo3p&lmLIM CJIOeM THT&Ha. B ,~tpyroii: KOH
CTpYJ(ll:BR /KoTopaJI noxa3aHa Ha puc. 1/HHlKHHM 3JJeKTpo.: 
AOM · CJIYlKBli ·.npHD&JIHHLIH ;~K. Tpy6e JI&TYHHLIH AHCK 
ToJIIIiHuoii 2 MM c oT:BepcTHJIMB .zixaMeTpoM 3 MM. BcJI pa-
6o'I&JI DOBepXHOCTI>~3JieKTpO)l;OB 6bllla TuVLTellloHO OTDOJIHpo
B&H&. Ka:wepa no:Me~Q&nac~o · B ·cTaKaH c ~po3pa'IHLIM cTeK
JIJIHHLIM AHOM, KoTopwii 3anonuJincJI xc. · · 
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Pile:~ J!\~c~li3 · ~wJ!tiicoao.ri&ilioir'idi!ie·i>-LI.nepaor'ti·'Tiimi:·i -
iihlcolco:BonLTHwii·· ·pa3i.'e:M';· 2 - naTyliiii.rli W!JIHHi:tP c ··pe 3L6o:H 

'MJI' KpelmeHHJI :pa3'1oeMa; 3 · -:· naTyHH&·JI Tpy6a; c4· ... \IITopo
n~acTosaJI ··DpOKJI&,l(Ka;:: 5 .• · BbiCOKOBOJiltTHwii · 3JieKTPOA; 
6. -, 3eMJJJIHOH .. 3.JJeKTpo;n; 7 .. - . aJILqm::HcTO'IHHK 2~9, Pu ; 
8; - lKHAKHH. C~HHTHJIJJ.JITOp. . . . ... . . ... _. ' 

"-··. ··.·· - ·" ~--. · ... ~ . . -~ r' -~-" ,:_ .. : ~._ 

.• · .· .. 3q~u3-.: .. Ka_MepLi : aidp~ro ·. TH~a ,,~I)~~Be~eH,.Ha'pu~~·2 •. 
:3To --· MeTa:imu'lecicHii · . ·cTalca:H· .• c:i'aKneeu:no·ii· :B ':Hero· 

. CTeKiiJIHHOii :, ~ .. ~ . nnaCTHHOH . . pa:3MepaMH . . 140' X 6d X 
. x' ~r -MM.":: B ~eHTPEtnnacTH~hl,BMenocL CKB0.3Ho"e OT-

. BepCTHe AHa~eTpOM 4o; _w;, KoTripoe H o~pe.Il.en.tl.Jlo. p·a60'IIIH 
···06'1o·~~ ~aMepLI. ·Bee:· no~epxHocix ,ciexn.H:iiHoii. :nnacJ"BHLI .. . . .. . ~ -· ~ - - -· - . >... ~ ~ - . 
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PHC. 2. 3CKB3 BhiCOKOBOJILTHOH KaMephl BTOpOrO THna: 1 • 
BhiCOKOBOJILTHhiH pa3~eM; 2 - ~paniDMHHHeBLiii UHJIHHAP 
A.Ji:JI KpenneHH.JI pa3~eMa; 3 - ~paniDMHHHeBaJI·Tpy6a; 4 -
dlToponJiaCTOBOe KOJILUO; · 5 - BhiCOKOBOJILTHLiii 3JieKTPOA; 
6 - 3R3eMJieHHhiH .3JieKTpOJJ;; 7 - CTeKJIJIHHRJI llJIRCTHHa; 
8 - )I(HAKHH CUHHTHJIJIJITOp. 

TRK li<e, KRK H 3JieKTPOAOB, 6LIJIH H3rOTOBJieHLI llOBhiCOKOMY 

KJiaCCY TO'IHOCTH H TtnaTeJILHO OTllOJIHpOBRHhl. IlepeA CKJieii

KOH KaMe phi cTeKJIJIHHa.JI nnacTHHa nnoTHO. npH)I(HManacL KO 

AHY CTaKaHa /3a3eMJieHHOMY 3JieKTPOAY/, npH'IeM Me)KAY 

HHMH npeABRPHTeJILHO 6LIJI llOMetneH CJIOH 'IHCTOrO BaKyyM

~oro Macna AJIJI HCKniD'IeHHJI llOllRARHHJI llY3hlpLKOB. B03AYXR 

B 3a3op. Ha3Ha'leHHe ocTaJILHLIX 3JieMeHTOB noHJITHO H3 

pHCYHKa. B KaMepe 3Toro THna Me)K3JieKTPOAHLm npoMe)Ky

TOK onpeAeJIJIJICJI TOJIUUIHOii cTeKJIJIHHOii nnacTHHhl H cocTaB

nJin 5 MM. Pa6o11Hii o6~eM KaMepLI. npocMaTpHsancJI ABYMJI 

dloTOYMHO)I(HTeJIJIMH, dloTOKaTOALI KOTOphiX HaXOAHJIHCL Bon

TH'IeCKOM KOHTaKTe CO CTeKJIJIHHOH llJIRCTHHOH. 

KaMepLI o6oHx THnOB 3anoJIHJIJIHCL XC .lio · noJJHoro 

norp~eHHJI B )I(HAKOCTL BepxHero 3JieKTPOAa. 

H3MepeHHJI B .. i<aMepe 1 THna npoH3BOAH.rniCL c HcnonL-

30BaHHeM anL!lla- HCTO'IHHKll, 239Pu , BMOHTHPOBaHHoro 
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B BepXHHH 3JieKTPOA, a B KaMepe 2 THna C raMMa-HCTO'IHH· 

6oc . . P. 6 ~ KOM O, HaXOAHBUIHMCJI BHe KaMephl.. a OTa C aJIL'l'a-

HCTO'IHHKOM B KaMepe 2 THna OKa3anaCb HeB03MO)KHOH 

BCJieACTBHe He_nocT,aTO'IHOrO CBe!OC6opa. 

2. HaMepeHUJI e nocmo.RHHblX noA.RX 

JiJIOK· c.xe:Ma 3KCnepHM~HTaJILHOH ycTaHOBKH AJIJI H3y'le

HHJI BJIHJIHH.JI llOCTO.JIHHOrO 3JieKTpH'IeCKOrO llOJI.JI.Ha CnHH· 

THJIJIHnHH B XC npHBeAella· Ha puc. 3. B onLITax Ha KaMepe, 

npOCMa TpHBaeMOH OAHHM 4>3Y, 6JIOK- CXeMa 3JieKTpOHHKH 

6LIJia aHaJIOrH'IHa npHBeAeHHOH Ha pHCyHKe~ HO 6e3 CXeMLI 

COBllaAeliHH H APYrHX: 6JIOKOB, OTHOCJitnHXCH KO BTOpoMy 

«1»3Y. K BepxHe:My 3JieKTPOAY ICaMepLI noAKniD'IancJI BLIXOA 

~BLICOKOBOJILTHoro 'BLinpHMH'reJIH BC-:20-10, no3BOJIJIIOtnero 

nony'laTL HanpJI)KeHHe AO 2S KB. ,[(JIH KOHTpOJIJI CTaPHJILHoc

TH pa60Thl ycTaHOBKH HenocpeACTBe,HHO nepeA dloTOKaTOAaMH 

c~»3Y pacnonaranHcL HMnynLCHLie HCTO'IHHKH /HHC/ ~ 
3JieKTpOJI1QMHHecneHTHLie , AHOAhl, KOTOphle 3allHTLIBRJIHCL 

OT reHepaTopa:HaliOCeKYHAHLIX HMllYJILCQB •. ' • 

Ha puc. ·4 npHBeAeHo TimH'IHoe aMnJIHTYAHoe pacnpeAe- · 

.JieHHe CHrHaJIOB C «1»3Y, llOJiy'leHHOe B AaHHhiX H:iMepeHHHX. 

Ha dloHe IIIYMO.B OT'IeTJIJiBo BHAeH llHK OT a -qacTHU,a TaK)Ke 

ABa nHKa OT HHC. Ha ocHoBaHHH 3THX ARHHLIX. BLI'IHCJIHJIHCL 

neHTPLI TJI)KeCTH Bcex nHKOB. CTaTHCTH'IecKaH omH6Ka . ~ -. 

onpeAeJieHHJI llOJIO)KeHHJI UeHTpOB TJI)KeCTH He npeBLWiaJia 

0,5~. Ha puc. 5 npHBeAeH rpadlHK 3aBHCHM<_>CTH llOJIO)KeHHJI 

UeHTpa TJI)KeCTH yKa3aHHLIX llHKOB OT HanpJI)KeHHOCTH no

CTOJiillioro 3JieKTPH'IeCKOrO nonil B pa6o'leM o6~eMe KaMepl.I. 

OOJiy'leHHLu~ ARHHLie rosopJIT o TOM, 'ITO aMnJIHTyAa CUHH- · 

. THJIJIJIUHH, BLI3BaHHLIX B JKC a ·-'laCTHUaMH. C · 3HeprHeii 

5 MaB, B npe.i\eJillX ±1 ,5~ He 3aBHCHTOT BeJIH'IHHhl 3neiT

pH'IeCKoro llOJIJI HanpH)KeiiHOCTLID AO 4S KB/cM. 
DpH .· Aani.Heiime:M yaeJIH'IeHHH nonH · B xc :Bo3HHKano 

60JILWOe 'IHCJio' llOCTOpoHinix HMllYJILCOB - 3JieKTpOBCllLnlle.K, 

aMllJIHTY~LI H AJIHTeJILHOCTH KOTOpLIX 6LIJIH cpaBHHMhl C aM

llJIHTYAaMH .H AJIHTeJILHOCTJIMH a -.cUHHTHJIJIJinHii. KaK noKa-

3aJIH Ha6JIJOAeHHJI Ha.OCUHJIJIOrpadle, 3JieKTpOBCllhlillKH B03-

HHKaJIH cepHJIMH AJIHTeJILHOCTLIO nopJIAKa CeKYHAhl.· IlpH H3· 
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PHc. 3. :Snox·cxeMa· ycTaHOBKH .nn.a H3MepeHHii B nocToBH;; 
HOM :JJieKTpH'IeCKOM none: BC • BLICOKOBOnLTHLiii CTa6HJIH..; 
3HpOBaHHLIH BLinp.HMHTeJIL; k V • :JneKTpOCTaTH'IeCKHii KHnO· 

. BOnLTMeTp; HHC - HMnynLCHLiii HCTO'IHHKCBeTa; rH -reue
paTOP HaHOCeKyJtiuiWx HMnYJILCOB;~cl> • 4JopMHpoBaTenL HM· 
nYJ!LCOBj p • pa3BeTBHTeJ:o.; CC •. CXeMa COBna)leHHii; Jin • 
cxeM:a 6noKHPOBKH; JI3 - iiHHH.H 3a)lep)KJ(JI; YM - YMHHH
TeJIL HMnyJILcoB; AA - a:MnJIHTy)lHLiii ailaJIH3aTop. · 
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PHc. 4. AMilJIHTYJlHLiii cneKTP HMnyJILCOB ·c 4»3Y, noiJ:yqeu
HLiii, npH R3MepeHH.HX B nOCTO.HHHOM 3neKTpHi:feCKOM none: i · 
1 - nRK. OT a -qacTJm · 239 Pu ; 2,3 - nHK OT HHC.' . . . 
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MepeHHaX Ha6mo,naJIHCL 3Ha'liH~eJILHble ~JIYKTY~HH HHTeH
CHBHOCTeii H aMnJIHTY.A 3neKTpOBCnbDIIeK, OTMe'lleHHble paHee 
B ,npyrax pa6oTax. Bo3HHKHOBeime 3JieKTpoacnhlllleK He no-
3Bonano npOBO)I;HTL H3y'lleHHe aMnJIHTy,n a -CUHHTHJIJiaUHH 
B nonax CBLDIIe 45 KB/cM H3- 3a HeB03MO)f(HOCiH .BLI.AeneHHa 
a -nHKa Ha ~olle 3THX nocTOPOHHHX HMiiynLCOB. Cne,nyeT . 
OTMeTHTL,' 'liTO npH 3TOM 6LIJIO 3aMe'lleHO CMell\eHHe nHKOB, 
co,oTBeTcTBYJOII\HX HHC B cTopoHy 6onLiinix aMnJIHTY.A, 'liTO 
yKa3biBaeT Ha H3MeHeHHe. pe)f(HMa pa60Tbl «1»3Y, BCne,nCTBHe 
3arpy3KH ero 6onLDIHM KOJIH'lleCTBOM CBeTOBblX HMnyJIL
COB /7/ .. 

/-

Ha puc. 6 npaaep;eHbl aMnJIHTY.AHble cneKTPbl carHanoa 
C W3Y, non6'lleHHble npH o6nyqeHHH KaMepbl 2 THna Y -
KBaHTaMH 6 Co • Pacnpep;eneHHe 1 6wno nonyqeHO npH 
OTCYTCTBHH 3neKTpH'llt>CKOrO nona, pacnpe,neneHHe 2- BnOJie 

, Hanpa)f(eHH~CTLro 50 KB/cM, cneKTP 3 ~HanoraqeH cneKTPY 
2, HO nonyqeH 6e3 y -HCTO'liHHKa. KaK BH.AHO H3·pacyHKa, 
pacnpe,neneHHe 2 cooTBeTcTayeT cy:MMe pac·npe,neneHHa 1 
H pacnpe,neneHHa 3 '/3neKTPOBCnblllleK/. 3ne:i<TpOBCnLWIKH B 
XC noaBHJIHCL npa HanpB:)f(eHHOCTH 3neKTpa..fecKoro nona 
>25 KB/CM. Ha OCHOBaHHH nonyqeHHblx ,naHHblX MO)f(HO 

,Y-TBep)f()l;aTL,' 'liTO a:WIJIHTy,na CUHHTHmianu:ii, :So36y)f()l;aeMblX 
a XC y. -KBaHTaMH oT acTo'liHHKa . 6° Co '·He 3aBHCHT oT 
BenaqHHbl nOCTOaHHOrO 3JieKTpH'lleCKOrO nona Hanpa)f(eH
HOCTLIO . .no 50· KB/cM, .neiicTBYIQII\ero ·Ha ·c~HHTHJIJiaTop. . . . 

qT06LI y6~~HTLCa B TOM,' 'liTO. w3Y Ha,ne)ia{o 3a3KpaHH
poBaH OT 3neKTpaqecKoro nona· pa6oqero/o6~:M:a KaMein.l, 
~oToKaTo.n 4»3Y 3aKpLiaanca qepHoii· 6yMaroii TaK, 'l1To6w 
oH BH.Aen HHC, HO nepeKpblBaJI·BeCL caeT, H.AYII\HH x3 pa6o
qero o6"LeMa _ KaMepw. B 3TOM KOHTponLHOM onwTe ,na)f(e npx . 
MaKCHMaJILHOH BeJIH'liHHe - 3neKTpH'lleCKOrO . :nona B 3a3ope 

_ KaMepw I 50 KB/cM/ He 6i.IJ1o .. 3aMe'lleHo HHKaKHX H3Me
H€mHii B aMnJIHTY.AHOM cneKTpe oT HHC, 'liTO roaopHT o xopo
weii 3KpaHapoaKe 4»3Y. B 3THX )f(e H3MepeHH~x ue 6Lino 
3aMe'lleHO -HHKaKHX .JJ;OnO_JIHHTeJILHblX. HMnynLCOB,_I<;pOMe HM::· 
nyJILCOB OT HHC, ·'liTO. CBH,I(eTeJILCTByeT .. o~ COOTBeTCJ:BHH 
Ha6mo.naeillwx B cn),..iae OTKPLITOrO pa6oqero o6'be:Ma KaMe phi : 
HMnyJILcbB .c'iseTOBLIM-BCnblDIKa:M:B :Me>K3neKTpo,Aiu>:M npoMe'.:.: 

~-::-- --· .,.._-,. •• ·-~- ".J·-· .-.. :; ~-· • ... --~·-- ~.-:.-·.or-,- .. :·_:_ ~ 
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Puc: 6.'AMmm'i'y~HLie cneiCTpLI, nonyqeHHLJ:e' npH o6ny'leHHH:. 
xaMepLI Y -x.BaHTaMH 60co. -: + - cnexTp 1.- :mexTpuqe-. 
CKOe- none OTCYTCTBY~Tj D. - ClleKTp 2- HaUp.IDKeHHOCT:LUO-. 
CTO.IIHHor.o :mexTpuqecxoro non.11 E = 50 ; KB/cM; ·f.. 
cnexi:i:J3 ::To :>Ke, iiio 1i 2,. Ho 6e3 y·-ucl-oqiiuxa~ · · ·· · 

12. 

,. 
'· 

. B pa6oTe 16 / 6Lin o6Hapy:>KeH 3cl>4>eKT HHHIUIHPOBaHH.II 
3neKTpOBCnLIIIIeK B ::>ICC Y -x:aaHTaMH. B HaiiiHx .ycnoBH.IIX 
Taxoro · 3«1>4>eKTa, xax BH~o H3 puc. 6, He lla6moAanocL. 
AHano~>iHLiii · pe3ynLTaT nonyqeH npu H3MepeHH.IIX c a -
HCTO'lHHKOM." .. · - . . . 

CneAyeT oiMeTHTL, 'ITO npu pa6oTe c :kaMepoii HH:>KHd 
3neKTPOA ~oTopoii npeAcTa~n.~~n co6oii nonynpo3pa'lHLiii 
cnoii HanwneiiHoro Ha cTexno MeTanna, 3neKTpoBcnLIIIIKH 
UO.IIBn.llnHCL y:>Ke npH Hanp.II:>KeHHOCTH 3neKTpH'leCKOr()non.ll 
- 10 KB/cM /Bepo.IITHO, 3TO · CBJI3aHo c HeOAHOPOAHOCTLIO 
HanLmeHHOro' enos/ •. BcneACTBHe 3Toro B ·. H3MepeHH.IIX, 

" npOBOAHMLIX C UOCTOJIHHLIM 3neKTpH'leCKHM noneM, KaMepa 
AaHHOrO THna He HCIIOnL30BanaCL~ 

3. Hay~eHue eAU.RHUJI uMny.tibcHozo aAeKmpu'lecKozo 
noA.R 

H3MepeHH.II npoBo~nHcL ·Ha ycTaHOBKe, no3BOnJIBweii 
H3y'laTL aMUnHTYALI CIUIHTHllll.IID;HH'B pa3nH'lHLie<-MOMeHTLI 
BpeMeHH nocne' noAaqu BLICOKOBonLTHoro''/BB/ Ji:Mnyn:Lca. 
linoK-cxeMa ycTaHOBKH noxa3aHa Ha puc. 7. HMnynLc c re
HepaTopa rl 3anycKan reHepaTOp HMnynLCa BLICOKOrO 
Hanp.II:>KeHH.II rHH H UOC'iynan Ha 3anyCK aMnnHTy~oro 
aHanu3aTopa AA, ·a:-i-a:K~e Ha BXOA OAHOBH6paTopa 0, AnH
TenLHOCTL CHrHana C KOTOporo,onpeAenJina BpeMeHHLIH HH
TepBan ·nocne noAaqu BB HMnynLca, B .feqeHHe xoToporo 
npoBOAHnHCL aMllnHTYAHLie H3MepeHH.II. HMnynLC. c BLIXOAa 
0 llOAaBanc.ll Ha BXOA cxeMLI coima.rie'Jiuij CC, Ha Apyroii 

. BXOA xoTopoii · nocTynanu curiianLI · c reHepa Topa r 2 . • • 
CurilanLI c BLIXo~a CC nocTynanu Ha nepecqeTHLm npu6op 
ITIT C K03~~HUHeHTOM·nepec'leTa 64~ ~aCTOTa reHepaTopa 
r 2 llOA6HpaJ1aCL . TaK~ .'lT06~I 3a Bpe~.ll AnHTenLHOCTH HM
nyn:bca c 0 Ha BLIXOAe rrrr llO.IIBHnOCL npHMepHO 32 HMnynL
ca, xoi'opLie qepe3 cl>opMHpoaaTenL <1»2 . noci-ynruiHHa nepe
xmo'leHHe rpynn naM.IITH aHanH3aTopa. TaKHM o6pa3oM, .. 
CTapTOBLIH HMnynLC ,B .MOMeHT BpeMeHH to ycTaHaBmiBan· 
HyneByro rpymiy •u· '3anycKru.I aMnnHTY.nHLm aHanH3aT<)p, · 
a . HMnynLCLI c BLIXOAa rrrr. oc}'IUeCTBn.llnH nepexiiro'leHHe 
rpynrr rraM.IITH AA. 06u:(ee qucno rpyrrn n B:bi6:HpanocL paB-

13 
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PHC. 7. JinoK-CXCMa ycTaHOBKH .IVJ.H H3MCpCHHB B HMnynLc-
• HbiX 'llOll.IIX: rHH - reHepaTOp HMriynLCOB BbiCOKOrO Hanpg

>KCHHJI; r1· H r2 - reHepaTOpbl HMllyllbCOB; cl>l H «1>2 -
tiJopMHpOBaTenH; 0 - O,l\HOBH6paTop; CC - CXCMa COBlla,l\e
HHB;, IIII -. · ':nepec'leTHLrli npH6op; JIB. - .nHHeiiHLie .aopoTa; 
)J;- .1\.HCKpHMHHinop; lin - cxeMa 6noKB:poBKH; Y.I\n:. - YMH
HHTenL; rH - reHepaTOp HaHOCCKYH.I\HbiX HMnyJILCOB; a
anLciJa-HCTO'IHHK; HHC - HMnynLCHLrli HCTO'IHHI' caeTa. 

HbiM - 32, 'IHCllO KaHanOB B rpynne - 128. Bp,CMJI, B. TC'Ie

HHC KOTOporo npOHCXOnHT Ha6op CllCKTpa B 0.1\HY rpynny, 

onpe,l\enJieTCJI cooTHoweHHeM t =TIn , r,l\e , .T - • .1\llHTellb

HOCTL HMllYllLCa Ha BbiXO,l\C O,l\HOBH6paTopa. 83-3a TOro, 

'ITO B .)\aHHOB CXCMC He npOH380)\HTCJI c6poca noKa3aHHii 

mipeC'ICTHOrO · npH6opa nocne OKOH'IaHHJI cepHH HMnynLCOB, 

nepeKmo'laiOJ.I.tHX rpynnbl, npOHCXO.I\HllO CMCJ.I.tCHHC MOMCHTa 

apeMeHH ·nepeKmo'leHHJI. Hyn~aoii rpynnhl a npe,l\enax oT 0 
.1\0 t .TaKHM o6pa30M~ Ha6op B HYJICBYIO rpynny npOHCXO)\HJI 

B H~Tepaam! OT 0 .1\0 t nocne llO,l\a'IH BLICOKOBOJILTHOrO 

HMllYJILCa, B nepB~ rpynny - OT 0 .1\0 2t . , BO BTOPYIO -:" OT 

t .1\0 3t H, T • .!\., B n -IO rpynny - OT (n~l) t .1\0 (n+l) t • 
· IIony'leHHhle cneKTpbl o6pa6aT~BaJIHCL TaK ·:>Kt:, KaK H a 

CJiy,<~ae H3MepeHHB C llO.CTOJIHHbiM 3JICKTpH'IC.CKHM llOJICM •. 

14 

Ha puc. 8 npHBC.I\CHLI 3aBHCHMOCTH nono:>KeHHJI I(CHTpoa 

TJI>.cecTeii nHKoB oT a -qacTHI( .H HHC OT apeMeHH, npowe,l\

wero nocne no,l\a"'H BB HMnynLca ,IlJIHTeJILHOCTLIO 150 HCeK, 

.IVIJI. pa3Hb1X 3Ha"'CHHH aMnJIRTY.I\HanpJI:>KCHHOCTHHMllYJILCHO

._ro ~JICKTPH"'CCKOrO llOJIJI. IlOJIHLIH )\Hana30H BPCMCHH nocne 

• 
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PHC. 8. 3aBHCHMOCTH aMnnHTY.I\ a -cl(HHTHJIJIJII(HH H CBCTO-
. BLIX HMllYllLCOB HHC OT BpeMeHH, npOWC,l\Wero C MOMCHTa 
llO,l\a'lfH. BbiCOKOBOJILTHOrO HMnYJILCa,npH pa3HLIX·3Ha"'CHHJIX
aMllJIHTY.I\ HanpJI:>KCHHOCTH HMnyJILCHOrO llOJIJI: Ell - TO"'KH,. 
cooTBCTCTBYIOUUIC a -qacTHI(aM; • - TO."'KH .IVIJI HHC. 

.~ 
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· nop;aqu BB uMnynLca, a Te'leHHe KOToporo npoU3Bo,zumucL 
aMnJIHTY,I:{HLie·.U3MepeHu:H~ T = 9.MceK, apeM.Hila6opaao,I:{Hy 

. rpynny ·t. = 200 -MKCeK. B Hyneao:H rpynne /apeM.H perucT
-pa~uu. OT 0 p;o 200 MKCeK/ y:>Ke npu Hanp.H:>KeHHOCTU, E = 
=:40 !KB/CM lie Ha6mop;aJIOCL HUKaKHX nUKOB, B •TO BpeM.H KaK 
B cnep;yiOllleH rpynne /apeM.H perucTpa~u OT 0 p;o 
400 MKCeK/ Ha 4_loHe wyMOB pa3JIU'IaiOTCJI KaK a -nuK, TaK 
u nHK oT HHC. Ha ocHoaaHilu 3Toro Mo:>KHo cp;enaTL BLIBop;, 
'ITO B OnLITHOH KaMepe C HanLIJieHHLIM 3JieKTpO,I:{!)M ~MOMeHT 
nop;aqu BB .uMnynLca npoucxop;uT cuJILHa.H c:seTOBa.H BCnLllli
Ka, KOTOpa.H rtpuao.z:(HT if Iieperpy3Ka~.;cf»3Y '·u .BLIXO,I:{y ero 
u3 pa6oqero·pe:>KuMa no nuTaHHID, a pe3yJILTaTe qero oH 
CTaHo~ifTCJI~ 4_>aKTU'IeCKU .. He'lyBCTBUTe.ni.H:bJM . K CBeTOBLIM 
UMnyJILCaM Ha BpeM.H - iOO MKCeK / 7/. Ha p~c .. 9 npuaep;e
Ha nony'leHHa.H U3 ,I:{aHHLIX puc;. lJ. 3aBUCUMOCTL nOJIO:>KeHUJI 
~eHTpa T.H.:>KeCTU a:-nUKa OT aMUJIHTy,I:{LI Hanp.H:>KeHHOCTU 
UMnyJILCHOrO 3JieKTpU'IeCKOrO nOJIJI B onpep;eJieHHLie MO
MeHTLI BpeMeHU nocne nop;a'IH BB UMnyJIL_Ca~· Ha OCHOBaHHU 
nony'leHHbiJC · p;aHliLIX MO:>KliO yTae:(r>K,I:{aTL,:·'ITO aMnJIHTyp;a 
C~UHTUJIJIJI~UH, BLI3BaHHLIX B )ICC a -qacT~aMH. 239 Pu ' 
cnycT.H -100 MKceK nocne _ nop;a'IH 3JieKTpuqec:Koro non.H He 
MeH.HeTc.H ao ·apeM:em~ u He 3aaucuT oT aMn~Typ;LI Hann.H
:>KeHHocTu UMnyJILCHOrO '3JieKTpU'IeCKOrO nOJIJI B p;uana30He 
/0 + 80/ KB/cM._, · 

'·:!".:-~ ~ -~ 

A, omH..eQ 

J6 
. .. 
JS. 

J~ 1-' 
. J:. I .,. -I I j' E,_e, .·:~0 '• 20 .. :'!0 '·. - 60 ·ao 

Puc.: 9. 3aaucuMoCTL aMnJIHTyp;·.a:-c~HTUJIJI.H~B:·oT 'HanpJI~ 
:>KeHHOCTU UMnyJILCHOrO =3Jie.KTpU'Ie CKOrO 'nOJIJI·' npu• · 4_>uKCU
poBaHHLIX MOMeHTaX BpeMeHU OTHOCUTeJILHO nop;a'IHBLICOKO" 
.BOJILTHOrO UMnyJILCa:. 0 -. _200 MKceKj .·fl. · ~ .. 400 MKCeK; 

/1 • 5 MCeK.. . .• ; :> . ., · 

.· 
16 

Ha xaMepe BToporo Tuna 6Lino npoaep;eHo U3yqeHue 
BJIHJIHHJI -UMnyJILCHOrO 3JieKTpU'IeCKOrO nOJIJI. Ha aMUJIHTy
p;y c~UHTUJIJI.H~:H, BLI3BaHHLIX : y.-KBaHTaMu 60 Co. ,l(nu~ 
TeJILJIOCTL BB-uMnynLca.- :1,5 MKcex. IIomiLIH ,nHana3oil 
apeMeHB: nocne· nop;a'IH. BB UMnynLca, B Te'leHue KOToporo 
npou3BO,I:{HJIHCL .aMnJIHTY,I:{HLie U3MepeHH.H - T = · 80 ·MeeK, 

apeM.H Ha6opa a o,I:{Hy rpyniry - ~ = 4 MeeK. . 

Ha puc. 10 npuaep;eHLI 3aaucuMocTu nono:>KeHH.H Kpa.H 

A,omx.elJ 
. 9S ... 

13 
12 
91 
so 

1_r !I_ ± :_± f_ + I_. r r 
i ' i j ·i ., ! ' ! ! 

H It l ! ! ~ f. H 
~t t I ~ J i ~ i I ~ 
n•t.aecmaA 

0 & f6 2't .J2 ItO 'wl 56 6lt ; 72 80 · t, MCtK 
I . 

Puc. 10. 3aaucuMOCTU aMnJIHTyp; y -c~H-fuilli.R~:H u cae
TOBLIX uMnynLcoa HHC oT apeMeHH, npome,I:{llle_ro c MOMeHTa 
nop;a'IU BLICOKOBOJILTHOrO UMnyJILCa,npu pa3HLIX 3Ha'leHH.HX 
aMnJIHTY,I:{ Hanp.H:>KeHHOCTU UMnyJILCHOrO nOJIJI. 0 , f'1 , V -
TO'IKU, COOTBeTCTBYIO~e. aMnJIUTyp;aM y - C~HTUJIJIJI~H 
npu Hanp.H:>KeHHOCT.HX none:H o. 20 u 40 KB/cM, co(>TBeTcT
BeHHo.• , l, l ~ aHaJIOrU'IHLie TO'IKU~ COOTBeTCTB~e 
HHC. . ... 

cnexTpa oT y-xaaHTOB ·u ~eHTpa T.H:>KecTu nuxa oT HHC 
OT apeMeHu, npomep;ui:ero nocne. nop;a'IH BB uMnynLca, M.H 
pa3HLIX -3Ha'leHUH aMnJIHTY,I:{ UMllYJILCHOro 3JieKTpU'IeCKOro 
nOJIJI~ Ilpu Hanp.H:>KeHHOCTJIX UMnyJILCHOrO nOJIJI 30 
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H ,40" :KB/cM:;;B ~.HyneBLIX :_r:pynnax\ /BpCMH•· H3MepeHHH OT 0 
.D;O:. 4:~MCeKj,TaiOKe ne: na6mo,nanOCL HHKaKHX•' llHKOB,':qTo; ·; 
llO~BH.JJ;HMOMy, o6y_cnoaneHO. npH"'HHaMH~ YllOMHHYTLiMH·Bbl~-~
me. ::KaK:BH.I(HO .H3 ·. pHCYHKa·, np:H Hanp.JDKeHHOCTii ·'3neKTpHqe -. ,· 
CKOr<H'llOHH ::40<KB/CM• llpOH30WHO HeKOTopoe>cMe~eHne·:: 
KpaH.>oClleKTpa: OT y :-:KBaHTOB B CTOpOHY 6om>WHX aMnnHTy,n~:· 
npH 3TOM, O.D;HaK~; npHMepHO 1'aKOe •)Ke_;cMe~eHHe.Ha6mo-. ; 
.nanqcL"H".u;nx u;eHTpa•TJDKeCTH•KOHTponLHoro.·nuxa· oT HHC, 
qTo yKa3biBaeT Ha annapaTypHLiii xapaKTep ,naHHoro 3cll«<>ex~ 
Ta. Ha OCHOBaHHH nonyqeHHhlX ,D;aHHbiX MO)KHO )'TBepJK,naTL, 
'l{TO aMnnH~~,na - C~HHJHHHHD;HH, B03~y)K.JJ;a~~Li~~' B )KC y -
xaaHTaMH Co, _cnycTa 2: M ce K nocne~no,naqn 3nexTpnqe
cKoro nonx He-,;M~iUie,Tcll ao :Bpe_~~e~n H B npti~enax ±150/o 
He 3aBHCHT OT. aMn.JlliTy.JJ;Li•'' Hanp'JDK~HHOCT:I(~~~nynLCHOrO 
:meKTpnqecKoro nonx B .nnaria3oHe /0 7 40/ KB/cM. 

IlonyqeHHble· HaMH ,o;aHHble He llO.D;TBep:>K.D;aH>T pe3ynLTa
TOB pa60Tbl /S/, H3 KOTOpbiX cne,nyeT, 'l{TO llpH nepena,ne 
HanpJIJKeHHOCTH sneKTpnqecKoro nona B 40 :KB/cMnponcxo
.D;HT 6onee, qeM· TpexKpaTHOe yMeHI>We,HHe:. a:MniffiTy.D;bl y -
cu;nHTnnnx:u;:~~ii oT 6° Co.. B :>KC · na oc:Hoae· '1;onyona Ha 
apeM.JI - 1 ceK. : 

B 3aKmoqeHHe HaM npH.JITHo no6naro.u;apHTh B.H.IleTpy
XHHa 3a no.n.nep:>KKy, C.B .Me.nae.n.J! •. 3~ _no.nroTOBKY HOBoro 
pe:>KHMa pa60TLI anannJaTopa· AU -4096, 3'JLKpyMWTeiiHa, 
A.H.PoH:>KHHa H E.IO.Ban.nnna Ja u;ennble Koucyn_hTau;Hn. 
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