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HLIX KaOHOB. 



B.· ·cocTaB ciTeKTpoMeTpa axo.n:un .n:eTeKTop 3neKTpOHOB, 
ITpe.n:iiaJHa'leHHhiH .n:mr Bhi.n:eneHUJI KE3- co6hiTUH U3 acex 
JaperucT:Q.upoaaHHhiX ycTaHol.l.Koii paciTa.n:oa ·: K~ 

5 
,-.17+177KII2l· 

K 0 -+17 ±p+v /K~3/' , K~- -+17- e=Fv /KE3/ , K~ -+'7r+~/KII3/: 
.z:feTeKTOp 'COCTOJin U3 C'leT'IUKOB ITOflHOrO ITOrnoi.QeHUJI TUITa 
"C3H.rt:BU'I", B KOTOphiX pa3BUBanUC<h U perUCTpupoaanUCh 
naBUHhl; BhiJBaHHhie B3E\.UMO.z:t:eHCTBUeM 3fleKTJH)HOB U ITUOHOB' 
B CBUHIJ;e. Bcne.rt:CTBUe pa3nU'IUJI MeXaHU3MOB B3aUMO.rt:eiicT
BUJI 3TUX 'laCTUIJ; CO CBUHIJ;OM B CIJ;UHTUflflJITOpax Bhi.z:t:enJinOCh · 
pa3Hoe KonuqecTBO caeTa. CaeT perucTpupoBancJI ~oTo
YMHO:>KUTenJIMU, CITeKTp CUrHanOB K(>TOphlX OT 3neKTpOHOB 
U ITUOHOB paJ.n:enHnCJI. BenU'IUHa CUrHanoB .n;eTeKTOpa, co
OTBeTCTByiomaJI Ka:>K.rt:OMY 3aperucTpupoaaHHOMY ycTaHOB~OH 
co6hiTUIO, JaiTUChiBanac·h Jla MarHUTHhie neHThi/MJI/ u Hc
ITOnhJOBanach .n:nH u.n:eHTHqiuKan;uu KE3~paciTa.n:oa ITPH ·o6pa-
6oTKe .n:aHHhiX sHe nuHHu CBJI3U c 3BM. 

H.n:eHTUci>HKan;uH K.E.3- paciTa.n:o:B Heo6xo.n:HMa ITpu ITpoae
.n;eHUH pereHepa'n;HOHHhiX 3KCITepHMeHTOB/l/ .rt:nJI Bhl'IUTaHIIH. 
~oHa cpe.n:u co6hiTUH - KaH.n:H.n:aToB B KII2, a TaK:>Ke .n:n'JI 
ITpoae.n:eHun caMOCTOJITenhHhiX uccne.n:oaaHul 3HepreTH'Ie
cKol 3aBUCUMOCTH ci>opMci>aKTOpOB, OIIUChiBaiOI.QHX MaTpH'IHhie 

. 3neMeHThiKE3.;paciTa.n:oa. · ... 
Hu:>Ke ITpuao.n:HTCH oiTucaHue .n:eTei<ropa 3neKTPOHOB, ero . . . 

. HaCTpOIKH', Kanu6pOBKH Ha ITY'IKe .:meKTpOHOB U xapaKTe
pUCTUK, ITony'leHHhlX C ITOMOI.Qhio BTOpH'IHhiX 'laCTUIJ; OT pac-. .. - - . .. ' ~- . 
ITa.rt:OB KaOHOB. ·. 

f ,, 

2. KoHcmpyKlJUJi oemeKmopoe 
_:;-' 

B. coc;a~ .n:eTeKTopa axo.n:uno 8 nHBHeBhiX 6noKoa. Ka:>K
.rt:hiH 6noK fihin co6paH U3 10. ITnaCTHH CIJ;HHTUnnJITOpa pa3 
MepoM 55,6x30x1 CM 3 /cliupon + 2o/o p-:repcl>eHHn + 0,02o/o 

.· .. · 

PO POP I u 10 ITnacTUH CBHHn;a pa3MepoM 55,6x.30x0;5cM 3 • 

IInacTHHhi cn;HHTHnnHTopa H CBHHn;a qepe.n:oaamich. IIomlaH . ,, 
TOfliiJ;HHa CBUHIJ;a B Ka:>K.rt:OM 6noKe COCTaBnJiiJalO pa.n:uan;UOH.;. 
HhiX e.rt:HHUIJ;. · 

Cn;HHT~nnJITOphi fihinU OTITOnUpOBaHhl ITO BCeH ITOBepx-. 
HOCTH H 3aln;Hin;anuch oT Mexamr-qecKux IToape:>K.n:eHHii amo-: . 
MUHUeBhiMU. ITllaCTUHaMU TOfli.QUHOH 1 MM. llH.rt:UBU.n;yanhHOrO. 
OT6opa ··CIJ;HHTlinflJITOpOB ITO O.rt:HOPO.rt:HOCTH ;H OITTU'IeCKOH · 
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i 

ITpo3pa1JHOCTH He ripoao,tiunoch. Bcero B .n:eTeKTope uMenoch 
80 ITnaCTHH ~IJ;UHTUflflJITOpa. _ 

JluBHe'Bhie 6noKH pacnonaranucL B 2 pH.n:a cneaa H cnpaaa 
oT ocH ny'IKa /puc. 2a/ •· Ka:>K.n:aH napa 6noKoB, o6paJyroiiJ;aJI 
norH'IeCKYIO e.rt:UHUIJ;y, CMOHTUpOBaHa B 06IueM CBeTOHe.npo
HUIJ;aeMOM KO:>Kyxe U B .n:anhHeHilleM Ha3hiBaeTCJI C'leT'IHKOM 
/puc. 26/. 
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3. :3AeKmp011U1W 0(!11l€K11lOpq ·:_-. . 
·:-· 

linoK·cie.Ma JneKTpOHHKH 

3neKTpOHHKa ,neTeKTOpa ·~OCTOHna H3 4:X H,IJ;eHTH'iHhiX 
CXeM, Ka~,naH H3 KOTOpbiX OTHOCHnaCb K ~:M,6no~aM B. rrepBOM 
HnH BO BTOpOM px,ny o6eHX iJ:OIIOBHH ,neTeKTOpa /pHC. 3/. 

· CyMMapHhiH Japx.n .qeTbipex il>3y_:3T-:-nx-Jf:Byx--:-6noKon-rrp-e~---
o6paJoBLIBancx· B UH$pOBOH KO,n H rrepe,nan~ncx B 3BM. 
CyMMHponaHHe cHrHanon rrpoHJBo.nHnoci> c rroMOIUhiO miHeii-. 
HhiX no poT~ HMIIynhc ynpanneHHH ·KoTophiMH Bblpa6a ThiBancx 

-·= ; . cc cc=cccHCTeM:oii"cUHHTHniiHUHOHHhiX'C'ieT'iHKOB'C.IIe KTpOMeTpa~U ~S.f.-:;-- ... ~ ' 
a TaK~e reHepaTopoM,. o6ecrre_'iHBaiOIUHM· · K.OHTponhHhie 
BCIIhiinKH CBeTOBhiX ,IJ;HO,i:{OB B IIa)'JaX · pa60Thl YCKOpHTenH. 

'PHc. 26 

CneT, coJ,nanaeMhiii n culiiiTHnnx·~:~:J~.k~la.:>K.noro 6noKa, 
C06HpanCH H II~pe,nanancx-'c ITOMOJ.u'bH)' cn'eTQ~O,IJ;OB Ha $oTo.
KaTO,IJ;bl ,nnyx <l>3Y-65,· ·pacrronoil<eHHEie· caepxy H CHHJY. 
"cJH.IJ;BH'ia". CneToBOAhi H-3 oprcTeKna HMeim d>opM:y yce
'ieHHOH IIHpaMH,IJ;hi: BbiCOTa 25 CM H IIIIOIUa,IJ;b OKOnO $OTOKa-2 . . . . . . 
TO,na 105. X 105 MM /.nHaMeTp $OTOKaTo,na 150 MM/. 
0IITH'ieCKHH KOHTaKT C o60HX TOPUOB CBeTOBO,IJ;OB ocymecT-
BnHncx· C IIOMOil{blO CHIIHKOHOBOH CMaJKH. . 

· Ha rronepxHoCTH cneTono.na co cT~pOHhi:cllHHTHnn.xio.poa 
ycTaHaBIIHBaJICH 'cneTOBOH .IJ;Ho,n;· iJ:OJBOIIHiO'IUHH K(mT{)oiiif'~' 
. ponaTb pa6oTy Ka:>K,noro d>oToyMHO:>KHTenx. 
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_ ,[(aHHbl~. '0 KOHTpOIIhHhiX OTC'ieTllX ,neTeKTOpa HaKaiiiiHBa-
. nHCb H aHanHJHpOBanHCb C IIOMOIUblO rrporpaMMhl, opraHH-

JYIOIUeH pa6oTy~3BM 161. . ' · · .. . :. . , 
,[(nH ynpoiUeHHH rrpoue,nyphl · BbipaBHHBaHHH ycHneHHH 

JneKTpOHHO.rO TpaJ<Ta Ka~,nbro <f)3y_B CXeMe.HCIIOIIhJOBanHCh .· 
aTTellroaTopLI. "linoKH rrepexo.no-8'', rrpHne,neHHhie Ha·.pHc. ·3, 
CBHJaHhl C npHMeHeHHeM .IJ;BYX THIIOB Ka6enH. ·' · . ,,:. 
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lionLwax 3a):{epmKa B TpaKTax Kam):{oro <I>3Y o6ycnoBne

Ha :meKTPOHHKoif '3anycKa 17 I H ee KOMMYHHKaUHHMH. 

KpoMe cxeM JIHHeiiHLIX BopoT H aMnJIHTY.llHO-UHtiJpoBLIX 

npeo6pa3oBaTeneii, Bee · :HcnoJIL30BaHHi.re 6noKH · HBJIHJIHCL 

CTaH):{apTHLIMH H HX napaMeTpLI npHBe):{eHLI B pa6oTaX /7,B/. 
'.. : . ·• . ' 

<f> 0 T 0 y M H 0 )1(11 T e JI H 

B' ):{eTeKTope HcnonL30BanHcL tiJoToyMHOmHTeim <I>3Y -65 
C · HHTerpaJILHOH qyBCTBHTeJILHOCTLIO .,. tiJoTOKaTO):{a 

30-75 MKA/nM.· _ 

· ,!J;JIH ·3a~HT·LI OT MarHHTHOrO ITOJIH tiJoTOYMHO)f(HTeJIH 3Kpa

HHpOBaJIHCL HeCKOJILKHMH CJIOHMH nepMaJIJI.OH H MOHTHpOBa.:. 

JIHCL B CTaJILHLIX KOmyxax·. 

BLI6op pemHMOB <f>3Y npOBO):{HJICH C ITOMO~LIO 3JieKTpo

JIIOMHHeCJJ;eHTHOro ):{HO):{a, ):{JIIJTeJILHOCTL CBeTOBOH BCITLIWKH 

KOTOporo COCTaBJIHJia 10 HCeK. BcnLIWKa Morna OCBe~aTL 

KaK BCIO noBepXHOCTL tiJoToKaTo):{a, TaK H onpe):{eJieHHLie ee 
qaCTH. 

,!J;JIH Ka)f():{Oro. <l>3Y IT0):{6HpaJIHCL HanpxmeHHH· Ha ·tiJoKy

CHpyiO~HX 3JieKTpO):{aX H Tpex ITOCJie.[UIHX Me:>K):{HHQ):{HLIX 

ITpOMe:>KyTKaX ITPH tiJHKCHpOBaHHOM HaiTpH:>KeHHH Ha BCeM ):{e

JIHTene /pHc. 4/. HanpxmeHHe Ha nocne):{HHX ):{HO):{ax no):{-

6HpanocL H3 coo6pameHHH MaKCHMaiiLHoro ycHneH~H. IIoTeu- .. 

UHaJI:bi · Ha _tiJoKyCHpyiO~eH CHCTeMe YCTaHaBJIHBaJIHCL TaKHM 

o6pa30M, iuo6LI o6ecneqHTL ·BpeMH HapacTaHHH aHO):{HOro 

TOi<a He 6onee 6 HCeK H ITOJiyqHTL MaKCHMaJILHO. B03MOmHyiO 

):{JI.il I<amhoro- o6p.a3ua cfl3Y O):{Hopo~uocTL no rl)oioKaTo~y. 
HanpHmeuHe ·HcToqHHKOB riHTaHHH <I>3Y, ·· cTa6HnH3Hpo

:BauiiLrx c ToquocTLIO 0,05o/o, 6Lmo BLI6pauo ,' . 1500 B. 

Toqaoe 3HaqeHHe :HanpHmeHHH 6Lmo ycTaHoBneuo B_npouecce 

KanH6poBKH ):{eTei<Topa Ha ny<iKe 3nei<TpoHoB. · B · CBH3H 

c pa6oToii cqeTqHKOB B ycnoaHHX Hii'TeHCHBHoro · · nyqKa 

nocne):{HHe qeTLipe :M:em~HHO~H:brx npoMemyr'Ka 4l3¥ nHra-
JIHCL OT 'cHJILHOTOqHLIX HCTOqHHKOB. . . 

Ha pHc. 5 npe):{cTaBneua 3aBHCHMOCTL BeJIHqHHLI cHrHana· 

Ha aHO):{e O):{HOrO H3 o6pa3JJ;OB cfl3Y H ero aMITJIHT.Y.llHOrO 

pa3peWeHHH OT HHTeHCHBHOCTH BCITLIWKH CBeTOBOrO ):{li:O):{a, 

OCBe~aBwero ·BCIO ITOBepXHOCTL tiJoTOKaTO):{a. ·3a aMHJIHTY.llHOe 

pa3peWeHHe .-3):{eCL H ~anee ITpHHHMaeTCH OTHOWeHHe ITOJIHOii 

wHpHHLI ·aMIIJIHTY.lliwro cireKTpa Ha nonyBLICoTe ··~. ero 3Ha-
qeHHIO :B MaKCHMyMe. 
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Puc. 5.· 3aBHCHMOCTb BeJIH'UlHbl CHrHaJia Ha aao,lle ctl3Y (V) H 
co6cTaeuHoro aMnJIHTY.Ilnoro pa3peweun.R (R) OT HnTeHCHB
uocTH BCllbiWKH (1) CBeTOBoro .IlHO.n;a HJJH OT HMnyJILCa 
3JieKTpoua ( P), Bbi3BaBWero B C'leT'IHKe lKBHBaJJeHTHYIO · 
cneToayro acnLIWKY; .. K - 3Ha'leHHH aMnJIHTY.Ilnoro pa3pe- ... ;· 
WeHHR, COOTBeTCTBYIOI.QHe KOHTPOJlbHbiM CBeTOBblM BCllbiW-
KaM Ka)f(,n;o:r;:o.-ctl3Y ,lleTeKTo·pa ... ; .i 

H3 puc. 5 BH.n;Ho, 'ITO HMeeTCH o6naCTb·~· r.n;e cnrHan 
ci>3Y JIHHeitHo JaBHCHT OT HHTeHCHBHOCTH BCnbiWKH. BeJIH'IHHa 
CHrHaJia, COOTBeTCTBYIOI.Qero rpaHHUe: JIHHeitHoit . 06JJaCTH, 
)J;JIJI BCeX ci>3Y OCTaBaJiaCb nOCTOJIHHOit B WHPOKOM ,llHanaJOHe 
Hanp.ll)f(eHHH Ha liJoTOYMHO:>KHTeJie. . . -. . _ 

· .. ,[(H~aMH'IeCKHH ~Hatta30H ¢.3Y, paBHbiH .. 900;·onpe~e
JIJIJICJI .KaK OTHOIIIeHHe MaKCHMaJibHOrO ,CHrHaJia, COOTBeTC!'_:
BYIOIUero rinueiiHoit o6nacT:H, x · cnrHany. oT O.IlHHO'IHoii. pens:. 
THancTcKoit qacTHULI, npowe.Ilweit O.IlHH CU!fHTHJIJIJITop cqeT~· . 
'IHKa. .. 

,[(nH HJIJIIOCTpaUHH HCnOJib30BaHHJI JIHHeHHOrO .ziHanaJOHa. 
ct>3Y· npu pa6oTe .n;eTeKTOP.a a 3Kcn:pnMeHTe Ha puc. ~5 
CBepxy npHBe.n;eHa IIIKaJia HMnYJibCOB 3JieKTpOHOB, .n;aaaBWHX 
Ha aHO,lle «1>3Y npH- nona~aHHH B UeHTp C'IeTtiHKa TaKOH )Ke 
no 'aeJIH'IHHe cnrHan, KaK cooTaei"cTByroi.QaH acnLIWKa 3JieKT
poJIIOMHHecueHTHoro .n;no,lla. 
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ITpn npoxo)K,n;eHHH 3Jiei<TpoHa B Henocpe,I:{CTBeHHoii 6nn-
30CTH OT CBeTOBO)J;a. BCJie)J;CTBHe yMeH"bWeHHH. norJIOI.QeHHH 
CBeTa CHrHaJI cf)3y yBeJIH'IHBaJICHB 1 ,25 pa3a no cpaBHeHHIO 
C CHrHaJIOM OT 3Jiei<TpOHa B UeHTpe C'IeT'IHI<a. 

HMnyni.c Ha a:Ho.n;e «1>3Y, BhiJaaimhlii ·· 3ne-I<TpoHaMH c 
3Heprneii 5 T3B, HMeJI cne.n;yromne napaMeTphl: TpeyroJibHaH 
liJopMa, nepe.n;Hnii liJpoHT - 7 HCeK, wirpnHa Ha nonyBhiCOTe 
20 HCeK. 

:> ,[(JIH CBeTOBbiX- BCnhiWeK, 3KBHBaJieHTHbiX BCnhiiiii<aM OT-
3Jiei<TpOHa C 3HeprHeii 5-25 r3B, C06CTBeHHOe aMnJIHTy.n;Hoe 
pa3peweHne .n;aHHoro o6paJua «1>3Y /pnc. 5/ ne:>Kano B i:Ipe-
.n;enax 10-4o/o. · -

PaJJIH'!He B ~eJIH'IHHax aMnJIHTy.n;uoro paJpeiiieHHH OT
.n;eJihHhiX o6pa3UOB «1>3Y rio~aJaHo Ha puc. 5, r.n;e npnae.n;eHhi 
3HatieHHH paJpeWeHHH, Haii.n;eHH~Ie H3 cnei<TpOB KOHTOJihHOH 
cneTonoii .Bcnhiiiiim J<a)l{.n;oro «1>3Y. Bn.n;Ho, 'ITO aMnnniy.n;Hbie 
paJpeiiieHHH 4JoioyMHO:>KHTeneii pa3nnqanncb Me:>K.n;y co6oii He 
6onee, tieM a 1 ,4 paJa. · · .. · 

. Pa36poc B aenHtiHHe paJpeweHHH .n;nH paJHhiX «1>3Y onpe
.n;enHJICH, B OCH0BHOM, pa3JIH'IHeM B liYBCTBHTeJibHOCTH liJo.
TOI<aTO)J;a H pa3JIH'IHeM · paBHOMepHOCTH 'IYBCTBHTeJihHOCTH 
no nnoma.n;n liJoToi<aTo.n;a. _ 

,[(nH nepaoro pH.n;a 6noi<oB, B KoTopoM nornomanach oc~ 
HOBHaH )J;OJIH 3HeprHH 3Jiei<TpOHa, o6biJIH OT06paHbl «1>3Yc He
O)J;HOpO.n;HOCThiO liYBCT.BHTeJiblloCTH ~OTOI<aTo.n;a ±10o/o; BO 
2-:-M pH.n;y HeO)J;HOpO)J;HOCTb '.n;JIH OT.n;enhHbiX o6pa3UOB ci>3Y. 
.n;o'xo.n;nna .n;o ±25o/o. 

JIHHeHHhie BOpOTa 

JIHI{eHHbie BOpOTa 6hiJIH. BhlllOJIHeHbl Ha OCHOBe , CXeMbi 
JIB100, xapai<TepHCTHKH KOT.opoii,npnEie.n;eHhl a181. B cxeMy · 
BOpoT· 6biJIO .n;o6aBJieHO CYMMHpOBaHHe BXO,nHhiX. ·TOKOB;· 
KOTopoe ocymecTBJIH.riocb Ha· nepnoM TpaHJHCTope. ·· BpeMH 
napacTaHnH nhlxo.n;Horo · cnrHana TaK :>Ke ;KaK n. ero · Ja.nep:>KI<a; 
cocTan.riHnn 5 -HceK. Hcnoni.JonancH 6blcTphiii Bbixo.n:· cxeMhi; 
JIHHeHHO pa3BeTBJieHHbiH Ha·.ocHOBHOH HKOHTpOJihHhiHCHrHaJibi. 
C K034J{IJnuHeHTOM nepe,n;aqn COOTBeTCTBeHHO · :: 0,8H o',l.· 
,[(nnienhHOCTh .; "BopoT'' 61.ma Bhi6paHa~ paauoii 4o' HceK. 

. . - . ~· . 

II .. ~ 
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AMnnHTYnHo-nH~poaoi npeo6pa3~BaTenL. 
/KOnHPOB~HK/ . 

3a ocHoay 6rroi<a i<onHpoamHKa· 6Lr:Ua B3JITa cxe~a, ony6-
nHKoBaHHaJI a 19

1.- Ha axone cxeMLI 6Lm no6aaneH HHTerpa
Top c nocT<)JIHHoi pa3pJina H) MKceK. · 
- qHcno ·KaHanoa :KonHpoamHKa - 256; nHana3ou axonHLIX 

CHrHanOB llpJIMOyrOnbHOi ~OpMbl nnnTenLHOCThiO 20 HCeK -
/0-3,5/B; qa.cToTa Kononoi. cepHJr - 10 M:rn.· '. . _ 

KonHpOBll{IIK · HMen Hyneaoii OTcqer /nLe,necTan/, cooT.
aeTCTBYIOmHii 20-oMy KaHany. 

JIIIHeHHOCTb CXeMbl B .I(Hana3 OHe 25-256 KaHanoB He Xy)Ke 
1 o/o /oTKnommHe OT nHHeiiuocTH He 6onee ·.1 Kauana/. 

MaKCHManLHoe OTKnoneHHe or niiHeiiuocTH .. a nepBLIX 
nHTH Kauanax He npeBLIIIIano 3 KaHanoa. 
. TeMnepaTypHhiH ,npeii~ nLe,necTana II OTcqeTa Jla ypoBHe 
ioo KaHana cocTaBnJieT MeHee 1 Kanana/10 ° C. 

4. Hacmpoii1ca li 1WAU6p061W oemeKmopa 

,ll;nH HeCTpOHKH H KanH6pOBKII cqeTqHI~OB ,neTeKTopa Hc
nonb30BaniiCb BTOpJiqHbie 3JreKTpOHbi, o·6pa30BaHHhle raMMa
KBaHTaMH HeHTpanLHOrO nyqKa. 3nei<'TPOHhi . po)K_naniiCb B 
CBHHlJ,OBOM KOHBe.prope TOnll{HHOH 5 -MM, YCTaHOBneHHOM 
cpa3y 3a· _ _<?~-~!~H!<?_M .. _!l!ITIIcoana,neHHii .. A /pile. 1/, H 
perncTpHpoaaniicb Tenecr.onoM y3KHX cnnnTIInnJIQHOHHLIX 
cqeTqHKOB, Bhi,nenHBIIIIIX HanpaaneHIIe ny•IKa 3neKTpOHOB 
,no II nocne MarHHTa. Pa3Mepbl cqeTqnKoa - 10 x 100 MM 2 . 

llMnynbC 3neKTpOHOB onpe_nenHnCH BennqHHOH·MarHHT
HOrO nonJI H X -Koop,nHHaroii nocne,nHero cqeTqHKa Tene
cKona II MeHHnCH OT 1,5 no 15 r3a/c. llMnynbCHbiH pa36poc 
3neKTpOHHOro.nyqKa, 3aBIICHll{IIH ., B OCHOBHOM, OT reoMeTpiiH 
TenecKona, cocTaBnHn -±5 ,5o/a. IJyqoK 3neKTpoHoa HanpaanJiri-
cH B neHTp Ka)K_noro cqeTqHKa neTeKTopa. · 

IlpH HaCTPOHKe ,neTeKTOpa CHrHanhi <l>3Y BhipaBHHBaniiCb 
no BpeMeHH · HX npHXO,na Ha CXeMbl nHHeHHbiX BOPOT. 3a TeM 
nnH. Ka)Knoro <l>3Y CHHManiiCb · aMnnHTYnHLie crieKTphi, . CO
OTBeTCTBYIOll{He onHHaKOBhiM 3HeprHHM 3neKTpOHOB; 

Y CIIneHHe <I>3Y nepaoro pH,na 6noKoB neTeKTopa pery- · · 
nHpoaanocL TaKIIM o6pa30M, 1no6LI nono)KeHHe MaKCHMYMa 
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3neKTpOHHOrO niiKa COOTBeTCTBOBano '• O.I(HHM H TeM )Ke 
KaHanaM. _ .. _ . . · . 

ll3 ·pacqeTHbiX ,naHHhiX /lO/ cne~oBano, _qTo OTHOIIIeHHe 
qHcna BTOpH'IHhiX qaCTIIQ nHBHJI, o6pa30BaHHoro 3neKTPOHOM 
c' 3Hepriieii 6 r 3 B' BO .BTOpOM H nepBOM 6noKax cqeTqiiKa 
pa.Bl!O 0,2. IJ03TOMY nonO)KeHIIJI MaKCHMYMOB COOTBeTCTByiO
ll{HX aMnnHTY.I(HhiX cneKTpOB 6nOKOB Ka)K.I(Oro cqeTqHKa 
ml.xo,nHnHCb B TaKOM )Ke COOTHOIIIeHIIII. IJorpeiiiHOCTb, C KO
TOpOH BbipaBHHBanHCh ycHneHHH <l>3Y, COCTaBnJina ±6o/o. 

Ilocne oKoHqaTenLHoii perynHpoBKH ycuneHHH npH pa3-
HLIX 3HeprHJIX nepBHqHbiX 3neKTpOHOB CHIIManHCb aMnnu
TYnHLie cneKTPLI, .cooTBeTCTBYIO~He cyMMapHLIM cHrHanaM 
nayx <I>3Y Ka)K_noro 6noKa. · •· -

TaK KaK. B xo,ne 3KcnepiiMeHTOB no pereHepau;HH aemr
qHHa cHrHanoa Ka5K.noro pH,na 6noKoB /oTcqeTLI Koniipoa
~HKOB/ 3anHCbiBanHCb ua MJI aBTOHOMHO, TO 3aBHCHMOCTb 
3HeprHJI-aMnniiTy,na, II3MepeHHaH- Ha. 3neKTpOHHOM nyqKe, 
Morna· 6LITh npoaepeHa H cKoppeKTnpoaana npii nocne)J;}'IO
~eii o6pa60TKe C n·OMOll{biO 3neKTpOHOB H3BeCTHOH 3H€iprHH 
H3 KE3-pacna,noa. 

·cne_nyeT 3aMeTHTh, qTo nOllb3YHCb 3aperHCTpHpOBBaH
HbiMH OTcqeTaMH ,neTeKTOpa, Bbi3BaHHbiMH 3neKTpOHaMH 
KE3-pacna,noa, MO)KHO, a npiiHUHne: Ha 3Tarre. o6pa6oTKH 
BbinOnHIITh. OnHCaHHYIO "Bbiiiie npou;e_nypy .BbipaBHHBaHHH ycH
neHHH <l>3Y H KanH6pOBKH cqeTqiiKOB. 

Bo3MO)f(HaH Heo,nHoponHoci'L onTHqecKoi npo3paqHoCTH 
H 3HepreTHqecKOrO BbiXO,l(a niOMHHeCIJ;eHQHII CQHH!HnnHTOpa 
MOrna npHBO.I(HTb K 3aBHCHMOCTH OTcqeTOB neTeKTOpa OT 
MeCTa npOXO)KneHHH. qaCTIIIJ;bl. qepej cqeTqHK. ,ll;nH OQeHKH 
3Toro 3~~eKTa Hccne,noaanacb aMnnHTy,na curHana Ka)K_noro 
cqeTqHKa B 3aBHCHMOCTH OT MeCTa npoxo~eHIIH qepe3 Hero 
penHTHBHCTCKoro MIOoHa. Pa6oqaH nnoma,nL cqeTqiiKa pa3-
6Haanacb Ha ._15 Kaa,npaTOB pa3MepoM 10 x 10 cM2 • ,ll;nH 
Ka)K_nOrO KBanpaTa MIOOHbl Bbi,l(enHnHCb TeneCKOnOM, B KOTO
pLiii axonHnH cqeTqHKH ro,nocKonHqecKHX nnocKocTeii ycTa:
HOBKII, cqeTqHKH MIOOHHOrO ,neTeKTOpa /eM. jmc. 1/ H no
nonHHTenbHbiH cqeTqHK pa3MepoM ·10 x 10 cM 2 . , pacnono
)KeHHhiH HenocpenCTBeHHO nepen neTeKTOpOM 3neKTpOHOB. 
ll3MepeHHH aMnnHTY.I(HhiX cneKTpOB nnH Ka)Knoro KBa,npaTa 
npoao,nHnHCh c nononHHTenLHLIM nHHeiiHLIM ycHnHTeM 17 I • 
IIpo,nenaHHLie H3MepeHHH noKa3anH, qTo ~opMa aMnnHTYn~ 

· HbiX cneKTpOB MIOOHOB nnH . BCeX yqacTKOB nnomanH. HMena 
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O,llUH U TOT )Ke BH,Il /puc. 6/. II·. ITOJIO)KeHUe MaKCUMyMa 
cneKTpa a npe)lenax ±10o/o He JaBiiceno or :MecTanpoxmK,Ile-
HUH MIOOHa 'lepe3 ,lleTeKTOp. ·, 

OTH.C:A. 

=..;. ""· 

fOil 

•so 

··~· 

. : ~i1liil:il1iilli~~fii1J.!!illl~Jfl1W1111illlillllllnW!If!lfliiiiii!lii~'i'i:··::.s:;o;!:: 
1 1 I I t I p ' 

Piic. 6. AMnJIUTY.IlHhiH cneKTp MIOoHoa. 

5. Pe3YAb1fta11tbt1caAu6poe KU 

AMnnuTy.ztHhre cneKTphr, nonyqeHHhre Ha 3JieKTPOHHoM 

ITyqKe ):(JIH O,llHOro. U3 C'leT'IUKOB ,lleTeKTOpa, ITPUBe,lleHhl Ha 
puc. 7. ~-

. -fl~JIO)KeHHH MaKCUMYMOB :meKTpOHHhiX ITUKOB. 3TUX:CITeKT-: 
POB B. 3aBUCHMOCTU OT IIMITym,ca nepBU'IHoro 3JieKTI)OHa 
npuae.rtelihr Ha puc. 8. · . . . . . 

Kann6poBO'IHaH Kpuaax .llJIH BToporo 6noKa onpe.ztenHnach: 

ITO pa3HOCTJI ITOJIO)KeHUH CYMMapHoro : CITeKTpa. U· CITeKTpa 
.rtJIH nepaoro 6noKa. . · - · . · 

TO'IKU, COOTBe.TCTBYIOI.QUe UMITYJihCaM 7, 10, 13 U BhiWe 

15 r3B/c, nonyqeHhl C. ITOMOl.QhlO 3JieKTpOHOB 113 KE3-pac-: 
na)loa. · • 
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Puc. 7. AMITJIUTY.IlHhie cneKTPhl, nony'leHHhle Ha 3JieKTPOHHOM 
nyqKe: 1 - cneKTPhi .llJIH nepaoro 6noKa C'leT'IIIKa; 2 - .llJIH 
BTOporo 6noKa: 3 • CYMMapHhle CITeKTphl C'leT'IUKa; r .; 
rayc·coacKoe pacnpe.lleneHHe. 

H3 icanH6pOBO'IHbiX xapaKTepHCTJIK BII.ZJ;H"o, .'ITO J1HHeiiHa1l 

3aBHCHMOCTh aMIIJIHTY.Ilhl OT :meprHH 3JieKTpOHa .ItJIH 11epaoro 

6noKa -HapywaeTCH npH 3HeprHHX BhiWe 10 r3B. 3aBHCH•. 

MOCTh CYMMapHOH aMIIJIHTY.Ilhl C'leT'IJIKa OT 3HeprHH 3JieKT· 

poHa 6JIH3J(a K JIHHeHHOH BO BCeM ,llHa]JaJOHe 3HeprHH 

3JieKTPOHOB, perHCTpnpyeMhiX YCTaHOBKOH. no KanH6p'osoq-' 

HJ>IM KpHBhiM ,llnH 11epaoro H BTOporo 6JIOKQ~. MO)KHQ OUeHHTh 

OTHOWeHHe 3HeprHH JIHBHH, IIOrJIOIUeHHOH B Ka;ic.ztOM H3 HHX • 
ITony'leHHhH~· .u;aHHhie: B o6naCTH 3Heprnii ·· . .llO 10. r3B" 

xopowo cornacyroTCH C ,llaHHhi~H ~ pa60Thl I 11 I, B KO'fOPOH 

. ,llJIH ITOXO)Kero C'le.T'IHKa H3MepJtJIOCh cpe,llHee 'IHCJI~ BTOpHq• 

HhiX 3JieKTpOHOB JiaBJIHhi Ha pa3JIH'IHhiX rny6HHaX. 

AMIIJIJITY.IlHOe pa3 peweHHe · ,lleTeKTopa c · nonpaaKaMH 

Ha pa36poc 'laCTHU 110 · HMIIY,rihCY npnae,u;eHO Ha ~HC. 9, 
OTKy.u;a BH.IlHO, 'ITO pa3peweHHe C'leT'IHKa.c_pOCTOM HMIIYJihCa 

nepBH'IHhiX 3JieKTPOHOB P· MeHHeTCH 110 3aKoHy, 6nH3KOM.Y 
K p-0,~. 
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Puc._ 8. 3aaucuMOCTh nonomeHuH Mai<cHMYMOB aMnnHTy.nHhiX 
cnei<TpOB OT BeJJHlJUHbi UM:nynhca nepBUlJHhiX 3JJei<TpOHOB: 
1 . -· nepBLIH pH,n' 6JJOI<OB .neTei<Topa; 2 -- BTopoif pH,n; 3 -
BeCb ,neTei<TOp; a - H3MepeHUe Ha 3JJei<TpOHHOM nytJI<e; 6 · 
UJMepeHUH c ·noMoiiJfiO 3JJei<Tpouoa UJ KE3-pacna.noa; a -
no .naHHhiM pa6oTbi 11 · _ . 

\ ~ 

'16' 

.R,% R,% - ·.·2 

-.1)1 ¥1 ,\L• I I 1•;•3()1 ol I 'I I I 

201 I I I~ '9k- I -201 I~ • I I ·1 

fll I I I I - I fJ 
t-o. 
~-cf .•. 1 , 

at. II I I .. II 1. .. I 1.~·~~~ I I I I I~~ .. I .... IR~~ 
0 51015 20 25 0 . 5 10 6 ·Pn . 25 

Puc. 9. ·3aBUCUMOCTb aMIIJiliTY.nHoro pa3peuuiiluH (R) .neTeK
Topa OT aenu'IUHhi uMriynhca rrepBUtJHoro 3JJeKTPOHa (P J : 
1 - nepBbiH pH,n, 6JJOKOB ,neTeKTOpa; 2 ··- BeCh ,neTei<Top; · 
a ~ U3MepeHUH Ha 3JJeKTPOHHOM ·IIYtJI<e; p - U3MepeHUH C no· 
MOIUhiO 3JJei<TpoHoa uJ KE3-pacrra.noa. · · · 

~ 
)!nH rrep)3bJX 6JJOKOB OTI<JJOHeHUe OT 3TOH 3aKOHQMepHOC• 

TU CBH3aHO C BbiXO,nOM BTOpUtJHbiX tJaCTiiU 3JJei<TpOHH0·4Jo· 
TOHHOH naait:Hbi Ja rrpe.nenbl 6noi<oB. 

6. CeAet<mueHocmb oemet<mopa_ 

,lJ;nH ·Ka)K.ziOrO 6JJOI<a · ,neTeKTOpa npu o6pa60TKe 3I<CIIe
puMeHTaJJhHoif uH:4JopMauuu, JanucaHH9n Ha Mli, 6bmu rrony.-- -
tJeHbl aMnJJUTy,nHbJe cnei<TpbJ O'!,neJJbHO ,nnH MIOOHOB, nUOHOB 
U 3JJ_eKTpOHOB, _ B03HUI<aBIIIUX U3 TpextJaCIU'IHbiX pacna,noB 
HeifTpanhlii;xx · I<aoH()a. - · 
_ ITo 4JopMe 3TUX cneKTpoa MO)KHO orrpe.nenuTb I<pUTepuu 

'.n.TI11 •o~6opa KE3-pacna.noa cpe.nH:' acex' OCTaJJbHbiX TUIIOB 
paciia.noi KaoHo13:' ·. ' _ ·. · _ _ ·' .. 

H.a pHc. 10 rrpuae:nei'Il.x aMnnuTy;iahxe· crreKTPhi . .nnH o.n8on 
rioJJOBUHbl . .neTeKTopa.- CrreKTpbl .nocTpoe-Hhi .nnH mdiiYJJbCHbiX 
u·HTepaano·:B·pacrra.nHhiX qaCTUU ±1 T3B/c co cpe.nHuM 3Haqe-

• - . ' •• ' ~. :~ • • • ' ' .• .. • • • • •• •• · .• : :. • : • • ~ • : ' ; • "t ••. •' 
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HHeM 7 '· 10, 13, 16~ 19 H:i3.r3~Jc ·H~I<a'leCTBeHHO HJmloCTpH-
pyroT pa6oTy o.nuoro H ,nByx 6noi<oB .neTei<'ropa. · ·. 

· KpHBLie; o6o3ua-.iennLie ua pHc. 10 I<ai< 'e +", ,npe.n
cTaBmiiOT c66oii: cyMM:y a:MnnHTy.nuoro cnei<Tpa 3Jiei<'rponoB 
oT co6LiTHii, rpy6o H.tienTH<IJHn;HpoBl,l.HHLix I<ai< KE:3-pacrra.n;LI 
/xopomo BLipa:>KeHJILIH 3Jiei<Tp_oiiHLJH llHI< .. B npaBOH qacTH 

· cnei<Tpa/, H cnei<Tpa nHoiioB ii~ 3THX ~5Ke pacna.noB, I<or.na 
·. COOTBeTCTBYIOiuHH , 3Jiei<TPOH rronaJian .. B · ;IJ;pyryro llOJIO;BHHY 
.neTei<Topa.: Kpo~e. Toro ne3JI~I<Tpoimasi: qacTL cyMMapuoro 

··-· 

_..;: .... ! 

·' 
-.: ·.. ~ ~.:. 

PHc, 10.AMnJI~TY,IJ;HLie .~nei<Tp~I qacT~U ~~·~ pa:mLIX:HMnyJiL
CHLIX HHTepBaJIOB (~P): 1- nepBLIH; P·!i.n6noi<o;a . .n,~~,e~~1'0Pa;· .· 
2 .. - BTopoH PH.n; 3 - BecL .neTei<Top; e +TT - cyMMa aMnnH
i'y.n'nLIX cnei<TpoB-·3ne·KTPOHOB 'H riH(>HoB; e~'·rr,':l fl.' ~,;~;q,...,:Cfiei<T-:
·p~I ,IJ;JIH · 3nei<TpOHOB; ·nHOHOB -H' MIOOHOB COOTBeTC.TBeHHO ,mpH;
·Be,IJ;eHHLie.·i:I< . O,IJ;HOMy·.H ';TOMy .. :>Kec 'IHCJIY na,naiOIUIJX. 'laCTHU; 
el -. cnei<Tp 3JieK'TponoB, nonpaBneHHLiii ua lix HMiiy:rii.'cui.~H: 
pa36poc. · · ·· • ··· 

........ ,~ . 
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Cllei<Tpa 6biJia o6yCJIOBneHa rrpHMec:Jn.fH' .. llHOHOB O.;I' ,npyrHX 
MO,IJ; pa9mt,IJ;OB .. I<aOHOB, HenpaBHJILHO H,l1eHTH.$J!UHPOBaHHbiX 
I<ai< KE3~ ' . .:.. . . . . '. 

KpHBLie e·~ ·npe.ncTaBJIHIOT ·co6oii: aMnJIHTy,nnLie; . .-cnei<TPLI 
3Jiei<TpOHOB,: flOJiyqeHHbie Bbi'I.HTaiiHeM·:·nHOHHOrO '$ona . H3 
cyMMapuoro· cnei<Tpa e + 7T. 4>opMa 3Jiei<TpoHHLix nHI<OB; 
xopomo :onHcLiaaeTcH raycco:Bci(HM pacnpe.nenenHeM. Ilony;. 
'leHHLie aMnJIH'fY,IJ;Hbie-·;cnei<Tpbi 3Jiei<TpOHOB I<Oppei<THpOBa: . 
JIHCb C y'leToM:HMllYJILCHOrO pa36poca qaCTHU/I<pHBLie el /. 

IlpHBe.zienHLie ua pHc: 10 .. I<PHBLie TT: ;'H ll npe,nbTaBJIHIOT 
co6oii: cnei<Tpbi llHOHOB H MlOOHOB, HOpMHpOBa.HHLJe'ua· 'IHCno 
3Jiei<TpOHOB: . ·; -<: . • •• 

Tai< I<ai< KE3- pacna.iJ;LI ·HBminiicL e.liHHCTBeHHLIM HCTO'IHH
I<OM 3Jiei<TpOHOB B 3~cnepHMeHTaX /l •21 , ·. TO H,neHTH$HI<aiJ;HH 
3THx pacna.noB: Jai<nloqanacL B oT6ope co6LITH.n, a i<oTopi.Ix 
o.nua H3 qacniu H3BecTnoro 'HMnynLea BLI3LIBana; (>Te'leTLI 
,neTei<To.pa B o6naeTH 3Jiei<Tpouuoro nm(a . 
. ; . . C 3TOH n;eJILIO ,IJ;JIH ,Bee ~0 ,IJ;Hana3 OHa HMnyni.eoa BTo'pii:q-

. HbiX. qacTHU onpe,neJIHITHCb q)aHH'IHble OTC'IeTbl I<ai<J- ro pH.na 
6no·I<oB, Tai< H.'Beero .neTei<Topa, eooTBeTeTI3yrom;He, onpe.ne- · 
JieHHOMY MHH'i-IMYMY aMllJIHTY,IJ;bl 3JI.ei<TpOHHOrO llHKa. 

EcnH B JII06oii: llOJIOBHHe ,neTei<Topa, paenonomeHHOH cneaa 
HJIH ,enpaBa OT OCH,yeT.aHOBI<H, o·i.c~eT npeBLilliaJI rpaHH'IHOe· 
3Ha'4:enHe, ·To eooTBeTCTByrow;ee; co6LITHe· e'IHTanoeb'' KE3-o · · 
paena.noM. ' · ., · · ·' .· _., ,. ,.. -, • ·· · 

. BepoHTnoeTL no'>Kuoii: H.nenTH$HKaUHH KE3-pacna.noB, 
uaii,nenHaH Jio· ''KpHBbiM 7T H el· ,IJ;JIH. pa~HhiX 'HMnynL·eHLIX'. 
HHTepBaJioB, npHBe,neua ua pile. 11. · ' 

Kai< BH.n;Ho H3 3.Toro }mcymm, ·BepoHTno·CTL·.H.neu'iH$HUH
poBa fi; · llHOH · KaK 3JieKTpOH TIO eyMMapHl>IM OTC'IeTaM' 060HX -· 
p.!l,D;OB ,neTek'ropa · R3MEHIHJiaeb OT· 7 ,IJ;O 1 ff/o B .HHTepBaJie HM -·::· 
nyJ'ILeOB qac'i'Hu:s~:25:F3B/e~:- '' · •.. ' . .. . < · '' 

.:Donee ·rpy6aH· n:nenTH$HI<aUHH 3neKTpouoB M:o'rna '6I>ITL~ . 
e.ne.naua, -TPJILI<o,. "!TO n_epBOMY . pH,ny . 6no.KoB.· Bene.neTBHe 
·uenHHeiil{peTH. I<a:JiifGp~BO'IHOif KPHBOii:nep.BoropH:na H 3.Hepf:e-: 

.. _ "' - ~ '. ' - • • 7 • -- • ' ~ 

Tl{'leCl(OH. 3aBHCH;MOC.Tif aMllJIHTY,IJ;HOrO pa3pemel{HH BepQHT:-• 
HOe:'Fb,.-JIO)KHOH. Hhe~TH$HK~UH;H .Be:Jia ::Qe61i: .. yKa3a·nnLiM";_ :ifa 
pHc:. t'l~ i :.o6pa3o~ .. -,Jiyqmee:.o-rneneuHe · 3Jiei<rpoiioB,_no ~n.ep:: · 
Bo:My pJI.ny _6poxoB ,neTeKT_opa .lJ ,o6nacTH nMnynbeoa_pKono 
7 ,f3_B/c -~06'bHeHH~TCH TeM~ 'ITO O.CHO~HaH· .n_.OJIH ··3HeprHH. 
3JieKTpouo·B nornow;anacL y)Ke B. nepBoM 6noKe eqeT'IHKa •. 
B 3aHMO,IJ;eHC'rBHe :>Ke· llHOHOB BO BTOpOM 6JIOKe yBeJIH~HBaJIO · 

.; .. 

~· 

;_w;;., ... 
-- -~ .... 
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PHc. 11. 3aBHCHMOCTb BepoRTHOCTH no>lmoii H,D;eHTHqntKa:UHH 
3.rieKTpoHa (W) oT ero :HMnynLca: 1 - .nnH nepBoro1 p11,na 
6noKoB; 2 - .nn11 Bcero .neTeKTopa. ~. 

B 3TOM cnyqae BepoRTHOCTb nomHoii u.neHTH~HKauuH KEJ-. 
pacna.noa. 

B KaqecTBe npHMepa Hcnonb30BaHHH .neTeKTopa B 3Kcne
pHMeHTax IIO pereHepaUHH /l I MOmHO IIPHBCCTH pHc. 12a,6 
H 13a,6, r.ne noKa3aHbi yrnoBLie H MaccoBbie _pacnpe.neJieHHH 
C06biTHH, JIBn.fiiOlltHXCH KaH,D;H,D;aTaMH B ,D;BYXIIHOHHbiC pacna,D;bl. 
lJHCTble KI12.-pa'cnaJ:tLI ,nonmHbi KOHUeHTPHPOBaTbC.fl IIPH :Ma-

nbiX yrnax ·pacCCJIHiiH () H . HMCTb HHBapHaHTHYIO Macc"y 
Mnn, 6nH3KYIO K Macce. Kaoaa. «<>oH B 3TH X· pacnpe.nen.eHHRX · 
oopa3YJOT, B OCHOBHOM, Tpexqacn{qHLJe ·pacna,nbl KE3 H 
KM3, yrnbi. pacceJIHH.fl KoTopblx H HHBapuaHTHaR Macca no
na,naiOT·a HHTepBan COOTBCTCTBYIOlltHX BenHqHH, xapaKTep
HLIX ,nng Kll2~co6LITHii. · BLJqHTaHHe u.neHTH~HUHpoBaHHLix 
KE3,-co6LITHii, KaK BH.n;Ho H3 pucyHKOB, cymecTBeHao yMeiiL
waeT <)loa. 
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PHc. ·12. Yrnoaoe pacnpe.neneHHe co6LITHH - KaH.nll.naToB 
. B Kll2-pacna,nLI: a-1 ... ~ Bee KaH.n;H,naThi, a-2 - To-me nocne 

BhJqHTaHH.fl H,D;eHTH~HuHpoBaHHhiX KM3-pacna,n;oB,- a-.3 -
TO me nocne BLJqHTaHHH H.n;eHTH~HuHpoBaHHhiX KM3-H KE3-
pacna.no:f1: 6- BLiqTeHHhit: H;neHTH~HUHPOBaHHhie KE3 -pacna.D;hi." 
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7. 3aKA10'-IeHUe 

. -~- IlpliBe,IJ,eHHble' ;{H!3yJihTaT:bi· IIOKa3LIBarot;· 'ITO ,IJ,eTeKTOp 
3JieKTpoH:o'u ,IJ,aniloif _KOHCTPYKUHH ···o6ecrreqnn ,IJ,OCTaTO'lHO 

nane)KnyJO H,IJ,eHTHcbnKaUHJO · KE3-pacrranou. 
BepOHTHOCTl~- · no)KH:oii'' _-. H.tleHTHcbHKaUHH · KE3-pac-

nanou uo uceM nnarra3oHe nMnynhcOB ne rrpeBhiwana . 
~~~~~~~~~-N~,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~%~11pH~aJihHe~fueM-aH~H3e~OT06~H~~~c~6hlTH~IIpHMeCh-~~~ 

. ,IJ,pyrHX. THIIOB pacmi.D;OB Morna fihiTh CHJihHO yMeHhWeHa. 
a) 

t£a1 

600 

'" 
~10 5201138 

Pnc. 13. Pacnpenenenne no HHBapnaHTHO~ Macce co6hiTH~ -
KaH,IJ,H.IJ.aToB B Kl12 -pacna.n;Lr: a-1 - Bee KaH.D.H,IJ,aThi, a-2 -
To :lKe rrocne Bhi'lHTaHnH nnenTncbnunpouannhrx KMJ..pacnanou, 
a-.3 - TO :lKe nocne Bhl'lHTaHHH H,IJ,eHTHcbHU:HpOBaHHhiX .KM3- . 
n KE3--pacrranou; 6 - Bhi'lT>eHHLie nnenTncbnu:npoBaHHhie KE3-
pacna,IJ,LI. 
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B.. 3aKJIJO'leHne aBTOphi .. Bhipa:lKaJOT. .. 6naronapHOCTh _ 
C;B.PycaKouy n · _corpynnni<aM :i<:oHcTpyKT'opcK·oro 610po 
lf!.lfAI:I_C_C_C_:_~a yqacTHe B KOHCTPYHPOBaHHH ,IJ,eTeKTOpa, 
B.Eanannnny - 3a rroMoiUh u H3MepennHx, H~H~'ll'epnh'fuio:By--.-
n B.B_.CTerranoBo~ - 3a. pannoTexnnqecKli~ MOHTa:lK cxeM. 

7 ~ . 

-Jiumepamypa 

1. B.K.Hupy/lea, A.C.BoaeHKO U. op.· .Jlrl>, 15/1972/, 959. 
2. B:K.Eupy/tea, A.C.Boa.eH·Ko u op. MexoyHapoOHbtii ce

MUHap no, 6UHapHblM peaKI.IUJIM aOpOH08 npu . 8biCOKUX. 
3Hep2UJIX, J(y6Ha, ·1971 2.. · - l.· . . . 

- 3. C.T.Eacu11a03e .u op. OH.JIH, Pl-5361, J(y6Ha, 1970. 
4. B.K.Eupy11ea, A.C.BoaeHKO u op;OH.JIH, 1-6660, J(y6Ha, 

.1972. . ' .. ' ., 
5. B.K.EupyAea, A.C.BoaeHKO,U op. OH.JIH, l-6665,J(y6Ha, 

1972. . . ' . . ' . ' . - . . . 
6. H.M.HaaH'IeHKO u op. Coo6UJeHue OH.JIH, El-l 0-5502, 

J(y6Ha, 1970. • ·. , "•:. 
7. C.T.EacuAa03e, B.K.EupyAea u op .. OH.JIH,_)-59.10, 

J(y6Ha, 1971. · · · 
· 8. B.A .. Aper;fi&ea,. C.r.EacuAa03_e. u op.·: OH.JIH, 13-5447, 
· J(y6Ha, 1970. _ _ . . . .. . . . .. - ._ . .. · 
9. 3.T.HMaea u op. OH.JIH,' Pl0;.3332, J(y61id, 1967:. 

10. U. Volkel. Desy, 65/6, Hamburg, 1965. · · · 
~ 11. G.Backenstoss a.o. Nucl.lnstr. and Meth .. 21.(1963) .155. ·. ·. ' .. -· -·- '.. .: "· . ~ .... . .. : : ,..· ~ 

-"':. ... '.'-: ..... ;.. 

PyKOIIHCh IIOCTYIIHJia B H3,IJ,aTe.iJLCKH~ OT,IJ,en 
- _ .. ,·'i .. JL nJOnH 197;3_ ·rona." ; : 

~: \• ,. 

~-

' 

23 


