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1. BaetteHHe 

HccnettoBaHHe peaKUHH o6parHoro sneKrpopo:lKtteHHSI nH.oHoa ( 03TI )· 

( 1 >. 

, .. npettCTaBJISieT H.HTepec no tlBYM npHttHHaM. ·Bo-nepBbiX, H3 aHaJIH3a 03TI 

MO~!T, 6biTb nonytteHbi ttaHHbie 0 MeXaHH3Me o6paTHOI'O 4JoropO:lKtteHHsi:, 

"-+ p 4 y* +: n.,. 

, y* 
- BHpryanbHbill: 4JoTOH C BpeMeHHnOtt06HbiM 4·-HMnynbCOM 

·q ( q
2 

; > 0). Bo-eropbrx, HSMepeHHe ttJ:I!fi<i>epenuHanbnbiX cetteHHfi npouecca , 
' • ' . e.J ·: 

( 1 )0 B npHHUHile, noSBOJISieT H3Y'tHTb sneKrpoMai'HHTlfy]O CTpyKrypy nHOHa 
. . . . I 

H. HYKJIOHa B o6naCTH BpeMeHHIIOtt06Hb!X nepettaHHblX. HMnynbCOB. 
·, , , ' , , . /1 21 , ( 

BnepBbie oan 6b!JIO HCCJietto~aao· • npH, noMOlllH :lKHtlKOBOtlOPOtlHbiX 
~ .. . . . . .. ' . ' . ' ~ ' 

nysbipbKOBbiX KaMep. B . srHX ~KCJ;IepHMeHrax· MettneHHbi~ n:..,. -MeSOIIbi, 

OCTaHaBJIHB8SICb B :lKHtlKOM· BOAOpotte, o6pa30BbiBaJIH MesoaTOMbi. 0CHOBHaSI 
•• • • • , < 

·ifacca 'co6biTHil: peaKUHH '(1) CO~TB9TCTBOBana He60JibWHM nepenaHHbiM'H~-
~YJibCaM(q2,.,'0,lf;_2q2 ,;~,Sf-) 1 nosTOMy BJIHSIHHe 3JieKrpoMai'HHTHbiX· 

' , ... _ max · ' t 

: ¢op~4JaKropoa anpoaoa aa · ~epoSITHOCTb npouecca H pacnpeile:rea:Hsi' .no ,~~- , ' 

HeMaTHtteCKH He3aBHCHMb!M nepeMeiUibiM 6biJIO cna6biM. XapaKrepH3YH or.:. 
, KnoaeaHe or aepoSirnocreil:, cooraercrayroiuHx 6eccrpyKrypabrt-i ttacrHnaM, 
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'lnenoMr: a 2 q~- · : , . K.o.6paK nony'IHn · cne.nr.romee Slla'leHHe· napaMeTpa. 

~ 2 = c(d± 0,2) 
1

ID0:.:'2 · , . , r.ne m ' · - Macca nH~lla. • • 
. : ' ', 'tf. , TT • • • • 

. EcTeCTB9llllb!M nyTeM' 'imsi 'Ha6nro.neHH51 H H3MepellM51 

. , pb! a.npOHOB SIB~SieTC51 ·-~sy~~HHe. peaKUHH • ( 1) npH 6onbliiHX. nepe.nallllb!X: HM-. 

' - .. nynbcax. B pa6~Te, BbiiiOnHennoii: na. ~HtiK~ilo~opo~n,oA nyShi!JbKOBO~, KaMe-··. 
. ; ·' . ~ .• ...... , /3/ . .. . . :. . .. ' •. ' .· .. ' : . 

pe . ~ 6bma·c.nenana ouenKa ce'leHH51 03Il :iipH KHHeTH'IecKoii: sH:eprH·H TT-:.-•' 

' ·;, 2 '. -2 ·. . '. . ' ' 
... , MesonoB 340 MsB. ,Ung C06b!THH C q •> 0,5 f · : C9'19HH9. C B9p051TllOCTbiO 

' ' -30 '2 ''' 
'19M 6.10 CM , 'ITO yKa3ano liS ll9B03MO)Kll0CTb. ,-,':·. 95% OKasanOCb MeHbine 

.•' 

1'. ' 

. H3y'lellH51 cnpouecca .. ( 1 ) KaMepllOH MeTO.llHKOii • 
" ·, ·. . . ' ;- ~ . 

B .nam>HeiimeM B SKCnepHMeHTaX no 03n, BbinOnHSllllb!X npH Bb!COKHX . 
' . ' \, . . '. 

. /4/ ' . ' : '. ,. 
sneprH51X · .. ( E •> 3fsB), 6bmH nony'lellb!' nepBbie .naHHbie o ljlopMclJaK-··-

. . TT • • • 

Tope nHona npH q2 ·>Sf -:- 2 .• B 'nacTo5rmee BpeM51 ·;·T~· o6.nac~b ·nepeilan.Hi.~~ ·;·' 

. ~M:iiynbcoB c· xopom~h TO'IHOcT~:io HccneJioBaHa 8 ori~ITax co BCTpe'IHhiM~-
/S/ . . . . . . . • . . .. 

< ny'IKaMH • npH MellbliiHX 3Ha'leHH51X q 2 CB9Jl9HHSI 0 CTpyKType nHOHS: 
··. . / . ' . ' ' . . . . . ' . /6 f. ' . > 

OTCYTCTBYIOT, sa HCKni0'19HH9M OU9llKH sneKTpOMai"llHTllOI"O pa.nHyca : .:/· · 
. . • . ' ' :- 2 ... "· ~2 

c .nocTosepHOCTbiO. 90% ( q. · _;. 0,3 f · rTT .< },9'f' ). ·. 
<l>opMclJaKTOp ayKnona npH q~> 0 · ne H:ayqancst. Bonae Toro, B · 6yk;m·ilx i 

onbi~ax Ha BCTpe'I.HbiX ny'IKax otnacTb: .0 -~ ~ 2< 4.M.,2. ( ~ _:Macca ~y~no~~ •• ~ 
lla) KHH9Ma,TH'I9CKH H~JlOCTynl!a., ~OaTOMY peaK~H51 ._( l) stBnsteTC51 npaKTii~'ec..: .::, 
KH 9JlHHCTB9HHb!M B03M0)1{Hb!M HCTO'IHHKOM. SKCilepHM9HTSnbHb!X JlaHHb!X no 

CTpyKType llyKnOHa 
1
B STOM HHT9pBane nepe.naHHb!X .H~nynbCOB.·,.AHan.OI"H'IHOe 

' . ' ': ' . ' . . ' . ; ' .· 2.' 2 ''' 
YTB9p)KJl9HHe cnpaBe.nnHBO .nn51 .naHHb!X. no CTpyKType llHOHa npH O.<:q . <4m . ~ 

. . .. : r . , . /7 8/ ' . ·'. TT 

TeopeTH'I9CKOe paCCMOTpeHHe osn -~ , npH .KHH9TH'I9CKHX SHeprH51~ 

'MeSOHOB .no 350.:i400 MsB yKa3biBaeT Ha B03MO)KHQCTb onpe.nenel!H51 ljlopM-
~ , . . ~ . . . ' 

. 'I . . . . . 

ljlaKTOpOB. KaK nHOHa, . TaK H HyKnOHa npH q 2 < 5 f :-2 ... • • 
. "l · .. · .. . . . ,,, ' • 

. 1 · . ·:· Ueni.~ lla~T051IUeii pa6oTbi. 51~n51noci. :·Ha6nro.neJIHe H Hc.cne.noBaHHe 
.. .,· w • • • • • ,. ~ •' ' • 1t • ' • ·, • . . • . 

· <.uHH,.(l); np~ KHHeTH'IecKofi siteprHH · · "":" '-~esolioB 275 MsB~ 3H:cnepltMeHT 
' " ,• ' < .~~ ~:. •' ~.-~~ .; > ,_ I! • • •. •' ·: • • / ,. • ~ • "- '! •"; ~ ~ ' ",• • ', .· :' ' • • 

6bin. BbmonJieJI, Jia CHH.XPOUHKn.o''l'polle. fla6opaTOpHH 51.llepllbiX npo6neM OIUIH. 

'· 
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2. ll OCTaHOBKa" 9KCnepHMeHTa 

. " " 2 
Ha6moJleHHe peaKUHH (1) npH OTHOCifTenbHO 6onbiUHX ,q conps:DKeHo 

. co 3Ha'llfTenbHhiMif aKcnepHMeHTanbHbiMH TPYJlHOCTSIMH~ ·.OHH B03HHKaroT 

scneJlCTBHe ManoA senH'IHHbi Ce'leHHSI 9Toii: peaKUHH 'Cd 2a/d0 · dfl "' 
· , -33 2 . · 2 • · · · x/ · · · · · t. ·· 2 

.. 10 CM /cTepaJl npH 9Hepi'HH ,275 Mas ' ~ l H n 2 - TeneCHbie 

.. yrnhi pei'HCTpaUHH, aneKTpOHa H D03HTpOHa) H Bb!COKOI'O .ypOBHSI tfloHa, CBSI-

3ai{HOI'O C npoTeKaiOIUHMH OJlHOBpeMeHHO C ( 1 ) HH.TeHCHBHbiMH npoueccaMH 

SIJlepao,;:o B3aHMOJleii:CTBHSJ nuoHoB c npoToHaMu. TaK,.Ce'leHife ynpyroro. pac

ceSIHH.SI 

1T 4-p-+rr +p (2) 

• : ~27 ·2 ' 
,COCTaBnSieT d a I d n "' 10. CM /cTepaJl • .llnSI DOJlaaneHH.SI atfltfleKTH.BHOCTH.· 

per!fcTpauuu aToro npouecca 6bma Bhi6paHa. TaKaSI reoMeTpH.SI aKcnepuMeH

~a (puc •. i), llpH.. KOTOpoil: H.CKniO'IanOCb . OJlHOBpeMeHHOe npOXO}KJl9HH.e nH.OHa 

· H. npOTOHa 'lepe3 Jl9T9KTOpb1 1 pei'H.CTplfpyroiUH.e aneKTpOH H. D03H.TpOH B peaK

.UH.H. (1) J EJ 1 ,EJ 2 ., 90°). 

Ce.'leHue tfloHoaor:o np<?uec'ca 

+ ·rr + p .. n + rr + rr (3) 

Ha Tpu nopSIJlKa senu'llfHbi npeabiiUae.T ce'leHue pe~KUifH. (1 )'. B Bbi6paaHoil: · 

reoMeTplflf 9KCnepH.MeHTa' nlfOHhi,_nonaJlaBIUH.e B ycTaHOBKy,· H.Menu He6onb-
• - $ • 1 ' , • ' 

IUyro aHepr!fro; EIIai'OJlapSI ,npuMeHeHH.Io 'lepeHKOBCKH.X i:teTeKTopoa, aeposiT-
. ·.· 5 

HOCTb peruc'rpauulf nap nlfoHoa· (3) no]laangnacb a "'10 pas. 

x/. . . . 
· . 3Ta 9UeHKa nony'leHa YMH0)1{9HH.eM. Ce'leHH.SI o6paTHOI'O tfloTo-

pmKJleHH.SI. nlfOHOB Ha MHO)KH.Tenb 1 Y'IH.ThiBaiOIUH.il: BHY·TpeHHIOIO ~OHBepCifiO tflo;. 
Tolia ·;u. tfloTOHHbiA -npcmara Top. 
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· p eaKUHSI. nepe~ap Sl.llKH .• nHOHOB 
- ';· o· · o, .. 

2 . 1T +. p ->77 + n ' ., ·. 1T -> y 
;':· 

'._', \ -:-- , 
. <4> : .. 

TliK:>Ke MmKeT HMHTHposaTb. nporiecc ( 1) B cnyqae,: Kor.ua ··.' y KBaHTbl 

·OT pacna.ua 
0 . . . 

77:' . -Me3~HOB KOHBepTHpyiOT B ~neKTpOH-n03HTpOHHble napbl 

·• s. OKpyx~aroweM: sewecTse, nH6o npoH'cxo.uHT imy_TpeHHSISI KOHsepcHSI. · Ceqe.:.· 

, , mi~ .nepeaapru:t~ii (4) cocTaanSieT:: at =20 M6apa.: · : 3~-~eKTHBHo~Th 
1. '. • . . . • ' . . . . -9 

perHcTpauliH,aToil: 'peaKUHH s ·HaweM cnyqae 'He;npeBbiwana ·10 H M:orna:· 

~· 

.,. :, . 

·• :·. .. •' 

::;6b!Tb ewe 6onee n~~~~neHa nyTeM BBeneHHsi .llHC~pHMifHBUHir' ·qaCTHU no 9Hep-
•· •·0 . . . 

. :; .:I'HH, .Bbl):lenSieMoil: HMH B 'iepeHKOBCKHX cneKTpOMeTpax. 
·-: .. •• , .It ' ~,· 

. . 
",,··~.: ,llonHhie ce'l:eHHSI .up~I'HX !jloHOBbiX npouecc~B 

;'~ . 

\:_. 

' ~·' 

•'" ·.:.+P ... 1T.. + y + p . (5) . 
. . 

... 1T : .+ 1T 0 + p • 1T 0 ... 2. y ; (6) 

~- •:.; .:. 
·o · ' o 

... " + rr. + n ' 
0 

2rr .... 4y ,. (7) ,,-... 

. ·' ·• .. 
paBHbl 0,16; 0,1; H 0,4 M6apH COOTBeTCTBe_HHO. Ilpo.UyKTbi 9THX peaKUHfi .. 
MOI'yT pei'HC!PHPOB8TbC51 ycTaHOB}I:Ofi, KOI'.ll8 npo~CXO.llHT KOH~epCHSI y -KBaH-.' 

Tos. OT peaK~HH ( l) . aTH npoue.cc~;· ol-~~qa~TCSI npoxox(.ueHHeM .. e + e- ..:nap 
,. . . ~ 

'1. 

tlepea 6oKOBhie TenecKonhi. 
\ . 
. ~HaKoire·u, cne.uyeT oTMeTHTh npoueccbi saariM:o.ueil:cTBHSI c· npoToHaMH . ' . . . 

~JOOHOB H aneKTpOHOB, KOT~p'b!e npHCyTCTBYIOT B n.HOH.HOM I;IY'!Ke B BH.lle · npH- .. 

M~CH~ B~poSITHocrh perHcTpauHH aTHX npoue~c.os HC~~aarowe Mana(d2a/d0 1dO~:(· i -36 2 ,·;'; 2 . . . . . . . . . ' . . 
10 · CM /cTepa.ll ) •. llpH pacceSJ:HHH MIOOHOB H sneKTpOHOB Ha aneKTpOHaX . - ' . ' .. ' . •,, . -

... ::KHHeMaTHKa coy.uap·eHHSI. TaK:lKe· HCKnJO'iaeT nona.uaHHe o6eHx pacceSIHHhiX qac..: · ,~. 

THU B .lleTeKTOpb! aneKTpOI_IOBo . 

. 
? 

··t" 

: .: 
: ·-·~ ·: :· 

:=:;~: ~- ~/ .. ~ 
·. -· ':' 

.. ' 
·--·'1-

' . -~ 

•' 

'.• ,·l 
~ : 
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3. · 8 K C n e pH MeHTa n b H a 5I y C T a H 0 B K a 

HccneJlOBaHHe peaKUHH ( 1 ) 6bmO npoBeJleHO Ha ny~K-e MeSOHHOI'O TpaK- . 

/9/ Ta cnHxpounKnoTpoHa. KnHeTH'IecKaSJ sHepi'HSJ nnoHoB,· onpeJle~eHH.aSJ no 
~ ' ' ' . ' . ' 

npo6ei'y B MeJlH, paBHSJnacb 275 MsB npif pas6poce ;!:.15. MsB. HHTeHCHBHOCTb 
. . ' . . 5 -1 

ny'IKa, na]laBWei'O Ha" MHllleHb, COCTaBnSJna 5•10 , CeK • .QonSJ nHOHOB B 

ny'IKe 6bma onp~JleneHa no ynpyi'OMY 1T p -pacceSJHHIO. H OKaSanaCb paBHOfi 

. (79;!:.4)%. 0CHOBHYIO npHMeCb B ~Y'IKe COCTaBiiSJnH p. -MeSOHbli JlOnSJ 

sneKTpOHOB .He npeBhlWana .HeCKOnbKHX npoUeHTOBo 
'· 

ny'IOK, naJlaiOIUHfi Ha. MHWeHb, BbiJlenSJnCSJ CUHHTHnnSJUHOHHbiMH C'I~T-

. 'IHKaMH C 1 :-~C3 H C'I~T'I~OM C
4 

'c OTBepCTHeM B Ue)ITp~ (pHc.l). 3a MHW9Hbl0 

IJacn6nai'ancg C'I~T'IHK c
5

, BKniO'IeHHbifi .11a _a.HTHCOBnaJleHHe. 8neKTpOHbi H 

nOSHTpOHbl, ~6pasyiO~HeCSJ B peaKUHH ( 1), pei'HCTpHpoBanHCb · JlBYMSI Ten~c-
• 

· KOnaMH, npH nOMOIUH °KOTOpb!X HSMepSinHCb yi'nbi 'BbineTa H S.Hepi'HH 'laCTHUo 

, Ka:lKJlbifi HS TeneCKOnOB COCTOSJn . HS BKniO'IeHHbiX .Ha COBnaJleHHe CUHHTHnng-

UHOHHOI'O C'I~T'IHKa (C
6 

H_ C
7

), nopOI'OBOI'O BOJlSIHOI'O 'lepe.HKOBCKOI'O C'I~T'IHKa 
y . v . v v 

( C 
1 

H C
2

) H 'lepeHKOBCKOI'O cneKTpQMeTpa non.HOI'O noi'nOIU9HHSI , ( C
3 

H C 
4

), 

a .TaK:lKe HCKpOBOfi Ka~rtepbl (HK
1 

H HK
2

}.:· Ka:lKJlbifi TenecKon pei'HCTPHPOBan 
.· 0 0 

'laCTHUbl B. yi'nOBOM HHTep~ane 8 1 ,8 2 =9!! ;!:.20 • npoHSB9Jl9HHe. s!MJeKTHBHbiX 

Tenec.HbiX yi'nOB 6oKOBbiX, TenecKonoB, onpeJleneHHoe MeToiloM MoHTe-Kapno, 
. . . . 2 
• COCTaBnMO . n 1 n 2 =(0,186:!:.~.007) CTep 

CuHHTHnnSIUHOHHbi.e C'l~l:''IHKH c1' G2 
. . . - . 3 
. C'I~T'IHK C

5 
- 200x200xl0 MM , C'I~T'IHKH 

. 3 
H _ c

3 
HMenH pasMepbi 100x100x10 MM , 

3 
c

6 
H c

7 
- 280x200xlO MM , 

- . ' 3 ' 
C'I~T'IHK C 4 .- 20(}.x20,0x10 MM .C ·OTBepCTHeM JlHaMeTpOM 100 MM .. B CUHH-

THn~~UHOHHbiX C'I~T'IHKaX HCnOnbSOBanHCb «<JoTOyM.HO:lKHTe~H ti>8Y •30. 
' . . . .., ., 

. nopOI'OBbie ~-epeHKOBCKHe C'I~T'IHKH C
1 

H C
2 

HCnOnbSOBanHCb l:tnSI no-
. . , ... . ' 

JlasneHHSJ .Po.Ha nHOHOB Manoft sHepi'HH. B Ka'leCTBe · paJlHaTopa npHMeHMaCb-

... Jl~.CTHn~HpOBaHIIasi . BOJlao .QnSI' CMeiUeHHSI C!leKTpa 'IepeHKOBCKOI'O HSny'leHHSI 

~: B o6n'acT~ 'IYBCTBHTenbHOCTH cfloTOKaTOJla ti>8Y-30 B BOJle paCTBOpMaCb 
,. . . . /10/ . . ' . 

aMHHo-r-KHCnOTa B KOHUeHTP!iilHH 80 MI'fnHTp _ .• .QHaMeTp paJlHaTopa STHX 
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.C.'Ii::lT'IHKOB 

L' .. . 
300 MM, TomunHa 44 MM.~· Ha pnc.· 2 npnae.neHa' H3MepeHHast 

. . . ' . 

.· 

'38BHCHMOCTb a<!Jljle'KTHB~OCTH 'IepeHKOBCKOI'O C'Ii::lT'IHKa OT, C~OpOC~H npOX~AH- \. 

nmx 'IacTn~ npi T'BKoM nopore .nncKpliMHHaTopa~ KoTophrii cooTaeTcTayeT 

95.%-Hoii aljlljleKTHBHOCTH perHCTpaUHH SJ1eKTpOHOBo 'tfepeUKOBCKHii •'C'IeT'IHK . . , ~ . . . 
CO CMeCTHTeneM C~eETpa OTJ1H'IaeTCH OTCYTCTBHeM 'ganp'aaneHJiOCTH H3J1y'IeHHH1 . . ' .. ' 

'ITo· noaaonsreT npnMeHHT:b .ero B ny'IKax .c 6onbinoii yr'noaoii {)acXOAHMOCThlO. 
• ' I • • • , .! ~ • 

'tfepeHKOBCKH'e: cn~KTpOMeTpb! . nOJIHOI'O J:!OPJ10illeHJIH HCll?J1b30B8J1HC_b AJ1H 

naMepeHnH aHeprnri aneKTpOHOB n noanTpoH<)a n no.na8neHnH ljloHa~ Pa.nnaToP. 
. v - ' : .. . ' 

... cneKTpOMerpa' C
3 

npe.ncTaBnsreT co6oii yce'IeHHhiii K?HYC na.·cTeKna' flct>-5, 

AH8Me.Tpb! OCHOBaHHii .KOTOpOrO paBHhl 320 :n _400 MM. 'BbiCO;a KOHyCa - . 

-150 MM (4,2 pa.nnaunOHHhle JlJ1IIHbl)~ PailiiaTop: cneKTpOM~Tpa c<·~~roTo~neH 
H3 cTeKna Tct>-1 u. UMeeT ·pa3Mephr: · AIIaMeTp · .' 350 MM0 TOJIIIlHHY 300 M~' • . . ; . , 

( 12,6 pa.n~aunoHHhix .nnnH )', KaJKAhiii na pa.nria Topoa ;,npocMa TpnaaeTcsr" TpeMH 

ljloToyMHO)I{HTensrMH Tnna ct>3Y-65, .nnaMeTp ·ljloToKaTo.na KoTophrx paaeu 150 'MM,: . " . . . ., . -

ct>oToyMHO)I{IITe.riii. :3amnmeHhi · o'I' MarHnTHoro nonsr 5 apcT~ ,neyMsr aKpa-

_HaMH I13_ OTO)I{)I{eimoro nepMaJ1J10H .H ABYMH. SKpaHaMH H3·CT8Jili~'·(CT,3) 

'. TOJ11IlHUOH '5 MM KB)I{Ab!H, • ~ l 

; .. : .. CTa6n~-hHOC.Th' aMnnnTYAhi IIMnynhCOB · cneKTpOMeTpOB nepiiOAH'IeCKII 
' ... ·_. ' . ' .. - .. ' Ill/ ' ' ' 

_KOHTponnpoaanacb 'npii noMOIIlii caeTOBhiX_ AIIOAOB · • HecTa6IIJ1bHOCTh aa 

6 Mecsruea ~a6oTbi Ha ycKopine~e He npeahriiia~a. ±.4%. CneKTpoMeTpbr' Ka-
. ' . ' ' ..• ' ' '' /12/ 

·nii6poaaniiCh. ua· · ny'IKe an~K Tp_ouoa, nony'IaBIIIeMCH Ha · MeaounoM TpaKTe 

PeaynhTaThi Kairk!6poaoK npiiBe.neUhi Ha. piic~3. 
.~J· 

Ha n~'IKe aneKTpOHOB 6b!J1II naMepeHhi TaK2Ke aMnJIIITYAHhre. cneKTpbi 

IIMllYlrhCOB-.C'IeT'IIIKOB C
6 

II C
7 

.II aljlljleKTHBHOCTb 60KOBb!X T8J18CKOllOB."_ '· c ·, 

I-i'cKpoabre :KaMepbr npnMeHsrnnch .nnsr · oT6opa aaanMo.neficTanii, co.n~p)l{;:_ · 
' ' ' 1 • • • • •• ' •, ' •• .:.· ~ 

. ' IllHX ABe 3apSI)I{8Hllbl8 'I8CTIIUbl B 'KOH8'IHOM COCTOHHHII,: II AJ1H." BOCCT8HOBJ1eHH.51 · 
• • 7 f' 

'npocTpaHcTaeuuoii KapTHHhr perncTpnpyeMbiX · co6biTni1. Ka)l{,nasr ucKposasr · 

KaMepa IIMeeT .naa 3a3opa no 22 MM, 3neKTPOJlb! TOJ11IlHHOii·1-MM H3I'OTOBJ1eHbi 

. pa6o'!eii · o6n~cTn KaMep 260x260 MM~. KaM~pbi > .113 aJiloMJIUII H~ PaaMepbi 
' . 

. . , ... 

8 .... 

.·;t .• 

. . · 

d.·:·, • 
. ' ;·. 

...:·, 
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. ' /13/ 30. 0 
. li8fiOJUielibl li90liOM II pa60T810T B TpeKOBOM pe1KIIM9 11.0 yrnoB "' 

c ~tll<!JeKTIIBHocTb!O 98%. BbiCoKoaon~THbie ~MnynbCbi aMnn~Tynoii 24 KB <jlop

MIIPYIOTCR iiBYXKacKaiJ.HbiM renepaTopoM ApKall.beaa-MapKca·. Ilonnast aaae·pJKKa · 

. BbiCOKOBOnbTHOI'O IIMfiynbCa. COCTaan,gna 0,8 MKCeK~ 3<jl<jleKTIIBHOCTb .IICKpOBbiX 

KaMep 11.0CTIII'89T CB09I'O. M8KCHM8nbliOI'O SH8'19HIIR npH BMfiniiTyiJ.e · BbiCOKO-

:BOnbTlibiX HMnynbCOB 

ne 40 B. COCTaBnReT 2 MKCeK~ Benii'IIIH8 paSpMHOH eMKOCTH non61Ipanacb· 

, .. T8KOH1 'IT06bi ToJIIIIHH8 ~peKOB 6bina paBH~ "' 1 ;5 MM, B a TO~ cnyqae IIC-

KpOBbie. KaMepbi fi03BOnsrnH BOCCTaHaBnHI38Tb HanpaaneHIISI TpeKOB C TO"'

liOCTb!O riy"'weii: "19M 0 05° II o6ecne"'IIB8nii. BbiCOKYIO a<jl<jleKTIIBHOCTb pei'HCTpa-

· UIIII. 

fopii3l>liT8liblibie II BepTIIKanblibie npoeKUHII o6ElJIX IICKpOBbiX, KaMep 

npH noMowii CHCTeMbi sepKan;<jloTorpa<jJHpoaaniicb Oll.HIIM KHHoarinapaToM. 

XapaKTepiiCTIIKII IICKpOBhiX KaMep .nocne· HanonneHHSI npaKTII"'eCKII ue. II3Me-

HSiniiCb B Te"'eHIIe I'0/1.8 •. 

Pa6o"'aR "'$CTb JKHIJ.KOBOIJ.Oponuoii MIIWeHH npencTaansreT co6o·ii UIIniiHIJ.p 

·.:. ~IIaMeTpOM 120 MM II a<jl<jleKTiu;~HOH IJ.niiHOH 221 MMo 06iuaR TOnwiiH8 CTeHOK 

. liS nepJKaaeroweii c1-anii cocTaBnsreT 0,6 MM (0,03 paniiaUIIOHIIbiX nniiii). 

, 3neKTpOHHaR n.OI'IIKa BKn!O"'aeT B -ce6H "'e~bipe cxeMbi. coana~~JIIIii: 
. -- ' .v v v v ." ' .·' 

ee
1 
ce 1 ~e2 te3·<?4 ·?5 >. ee

2 
(e

6
·_e

1
·e

3
), ec3 ce7·e

2
·e

4
)· II ee

4 
(ee

1
·ee

2
x 

xce3)~ KOTOpbie BbiiJ.enRIOT Kop.periiipOB8llllbie BO BpeMeHII C06biT~R. Paapewa-

!Olliee apeMR r cxeMbi ee 
1 

paa11o. 5~5 JICeK, paapewarowee ~peMsr_ oc-

. Tanb!lbiX CXeM - 20 JICeK,. I1 opOI'II 11.1ICKpHMIIII8TOpOB B ~ensrx, cneKTpOMeTpoa'. 

' ycTaHEiBnHB8nHCb !Ia :ypQBJie, COOTB9TCTBYIOW9M anepi'IIII aneKTPOIIOB 20 MaB~ 

MacTep..;.IIMn.YnbC Bbipa6aTbi~anc,g aneKTpOHliOH 'cxeMOH B. TOM cny"'ae, 

'cyMMapJI~e aJiepi'Ol:H;IIJ.eneHII~ B cneKTpOMeTpax npeBbiWano 120 Maa. 

MacTep-IIMnynbc "'epea 6noKHPOBKY c apeMeJieM san~eTa 0,3 ceK ~anycl<an 
• - f . • . . ' '· / '' . ·, ~ .' 

pa3BepTKII fiRTHny"'eBOI'O OCUIInnorpa<jla, CX9Mbi nponycKa!IHSI, 8MfiniiTY11.llbi9 . 
. .. - .., 

aJianii38TOpbi1 I'e!lepaTOpbl HCKpOBbiX K8Mep H llB8 KIIHOannapaTa, 

9 



;., 

' l ~ ' 

11 MnynbCbi CO. BCeX ll9TeKTOpOB no,llaBanHCh Ha nSITHny'leBOti: OCUHnno-
/t4/ . • .. . . . . . . 

rpai}J , CKOpOCTH ·passepTOK KOTO )DOI"O 6brnH BbiopaHbl paBHbiMH 25 HCeK/cM •.. 

8KpaH OCUHniiO~pai}Ja .. I}Jo~~rpai}JHpO~a~CSI COBMeC~HO C nOK838HHSIMH a'~nnHTyll ~ :·_:: 
' . . . ' ' .. ' 

HbiX aHannsaTopoa, Jl:a BXOllbi KOTOpbiX no.llasanHCb CHI"Hanbi.·CO cneKTpoMeTpoa. _,. 

BpeMeHHoe pasperueHHe r no OCUHnn.orpaMMaM paBHO 1,2 HCeK lln_SI CUHH_; 

: THnnSIUHOHHbiX· C'leT'lHKOB, 3 HCeK llnSI cneKTpOMeTpOB .H 4,5 HCeK .lln~ •'lepe~.:./.' 
KOBCKHX C'leT'lHKOBo .flonO)K~HHe UMnynhCOB !Ia pa3BepTK8X ~CUHnnorpai}Ja OTHOCH

TenbHO HMnynhca OT penepHOI"O C'leT'lHKa C
3 

B ·npe.llenax OIIIH60K _('., 0,2~-

obmo cTaoHnhHbiM B Te'leHHe 100 'lacoa. Co'leTaHHe HHSKoro apeMeH- -

HOI"O paspeiiiOHHSI CXeM COBn~llOHHSI·. ( T"' 20 HCeK) 
,_. ' 

nony'leHHbiM C nOMOIIIblO OCUHnnorpai}Ja ( T "' 1,2 

C Bb!CO~HM paspemeHHeM, 

HCeK), nosaonHno. npH 
' •._ 

,. o6pa60TKe nony'leHHbiX ll8HHbiX nO.IlpOOHO H3Y'lHTb pacnpe,lleneHHe :I}JOfiOBbiX 

coobiTHii: no speMeHH. 

4. 113 Me_p eHH SI 

3a Bpeil:f_SI _OCHOBHbiX H3MepeHHii: 'lepe3 MOHHTOpHblti: TeneCKOn ( C 
1

•C
2 

•C
3

_) 
' ' . 11 . ~1 

6binO nponyrueHO 3,32•10. 'l8CTHU1 cpe,llH KOTOph!X 6bmO (~,78.:!:.0,11) •10 

nHOHOB, npoiiielliiiHX 'lepes BOllOPOllHylO MHIII~Hho HopOI"H llHCKpHMHHHPYlOIIIHX 

aneMeHTOB ycTaHaBnHsannch Ha TaKoM yposHe, 'lTooi.r cpe.llHSISI 'tacToTa;. a a~ · 

. ·- ~· 

. . . . 1 ' . 
nycKOB ycT'aHOBKH COCTaBnSina "' 3 MHH- • ·npH. :3TOM noTe pH B ai}JI}JeKTHB-.•. , : _ 

., h •• • • ' •• - , 

;' HOCTH perHCTpaUHH peaKUHH erue npaKTH'leCKH OTCYTCTB.OBanH H HMenacb 

aos~~*HOCTh ImnpepbiBHoro KOHTponSI paooTbi annapaTypbr. BbmH npoBe.lleHbi 

. TaK)Ke H3MepeHHSI C nyCTOH. MHIII9Hbl0 1 38 BpeMSI KOTOpb!X nOT OK 'l8CTHU
1 

nponyrueHHbiX 'lepes MOHHTOpHbiH TenecKon, COCT8BHn 0,45•10 11 

Bo BPE:!MS{ H3MepeHH:il: nepHOllH'leCKH ( 'lepes 8 qacOii} annapaTypa Ka

nHoposanacb Ha yripyropaccestHHbiX nHoHax. no nony'leHHbiM OCUHnnorpaMMaM-' 
'' ' ' ' ' • I • 

onpe.lle~SinOCb ~peMeHHOe nonO)KeHHe HMnynhCOB BCeX .lleTeKTOpOB OTHOCH-

TenbHO HMnynhCa penepHOI"O C'leT'lHKa C 
8 , llHCnepCHH BpeMeHHbiX pa~-

.'npe,lleneHHfi,· aMnnHTYllHbie pacnpe.lleneHHSI CUHHTHrinSIUifOHHbiX H 'lepeHKOBC-

10 
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· .. KHX C'leT'IIIKOB, a TaKme CTa6HllbHOCTb ~nepe'IHClleHH~IX napaMeTpOB BO Bpe

MeHHo ·flo CHHMKaM C HCKpOBbiX KaMep, nonyqeHHbiM npH Kaim6pOBKaX1 onpe7 

Aell.I'IllHCb a~~eKTHB~OCTH HCKpOBbiX KaMep H BepORTHOCTb cnyqafiHOrO• 

. ' 

5. 06pa6oTKa peaynhTaTOB 

B peay!IbTaTe H3MepeHHfi Ha ny'IKe 6~mo nony'leHo 52000 H 5000 ~o-:

Torpa~Hfi C nollHOH H nyCTOH MH~eHbiO COOTBeTCTBeHHO. flpH npOCMOTpe 

CHHMKOB C HCKpOBbi~ KaMep 6b!llH OT06paHbi C06hiTHR, .HMeiOIIIHe TOllbKO no 

OAHOMY TP~KY B KamAofi Jia KaMep. 3TH co6hiTHn H3MepnnHCb Ha nonyaaTo

MaTH'leCKHX .YCTpOHCTBaX Tuna ITYOC-50~ 3aTeM rio ~porpaMMe reoMeTpH-

qecKoft peKOHCTPYKUHH 6billa onpeAeneHa BepoRTHOCTb TOr0 1 'ITO ABe ~aCTHUbi 
'·· 

BhmeTenH. 113 OAHOtl TO'IKH, npHHa~nemamefi MHIUe~H. C sTofi uenbro Ann xa~Ao-
ro C06biTH.I'I Bbi'IHCllSJllaCb BellH'IHHa 

HOCTH 

MHIUeHH 1 a f!. r. - cpeAHeKBaApaTH'IHOe CMeiiieHHe TpeKa B 
I • . . 

MHHHM~llbHOro pacc~oniiu'stMemny ;peKa~H. Ben~'IHHa !!. r .. . . I 

o6ycrioaneHa MHoroKpaTHhiM paccenHHeM 11 OIUH6KaMH onpeAeneH~n yrnolil TpeKOB 
" ' ' . . . .. .... . . . _} ' 

B HCKpOBbiXKaMepax. B~I'lm:neHHe"BKllaAa MHOroKpa,THOro pacce.I'IHH.I'I npOH3BO-, 

. AHllOCb B npeAnonomeHHH1 'ITO TpeKH npHHaAnemaT SlleKTpOHaM C 3HeprH.I'IMH 1 
' # ~ . . . . . , 

:·onpeAeneHH~IMH no noKaaaHHnM qepeHKbBCKHX cneKTpoMeTpoB~ PacnpeAeneHHe. 
' . '2'· " '" . . . . ' . ' .·,: • ', . : . . ' ' '· 

BellH'IHHbi Xsp All .I'! C06biTHH peaKUHH ( 1) AOllmHO COOTBeTCTBOBaTb )(
2 

-pac-

npeAelle~HIO C ABYMR CTeneHRMH CB060Ablo 0T6paChiBallHCb C06hiTHR, All.I'I KOTOpb!X 

11 



. .. ... ~ .· .. 

.· 

'. 

-··· 
.. 't~ 

·,o~ 

'~ ' - . 
t:,• 

·.t 
·, ···.J···'· 

'·*· .· 
.'2 . . 2 ,' ' . . ..•• : . '·. 

· x · •> 16 (BepoS!:THocTb P ( x s · • =18) =0,03%) ~ Tai)Ke oT6pacbmanucb 
. "~;,~P.. ... ' ,, • . . p . . ' ·' . ' . . . '·. 

THSI, TO'!Ka nonaJlaHHSI KOTOpbiX B cneKTpOMeTp H8XOJlHTCSI Ha'paCCTOSIHHHMeHee. ':, 

·. ~ ;b~MM oT Kpast cn~~TpOM~~pa. . . ..• . ' . · .· ' . ,, . 
: ~~·· ' ! ' ) \ > 0 : j ' ' ; ' ' ' ' • \ ' '', ' • ".'" • ' ' / M.' .: 

· · BBHJlY : HanH'IHSI 6onbworo qioHa· aapSI)KeHHhiX · 'IBCTHU, npoXOJlSIWHX 

· O~a· 60KOBbl'~ Ten~·CKona ~' H'~ .CBSI38HHhiX C ~38HMOJle~CT~~~M .'IBCTHU nyq-
' . 

' KB ''c .M.HWeHblO, OT6Hp8llHCb' TOllbKO C06biTHSI,, Jlll.II: KOTOpbiX·-yi"Oll Me)Kjly;".. 
. . 0 

TpeKBMH' :8 12 He npeBhiWBll '165 , I' 

·. ' . 
'nnH nOJlBBlleHH.II <floHa M81109Hepi"H'IHhlX .. '18CTHU . . . OT6upanH~h TOllbKO 

,. : ' ... 

6hiTHSI c sHeproBhiJleneHHeM B cneKTpoMeTpax -E 1 '· E 2 > ,40 MsB H · 

(E_ ~ :t- :E
2

) 1> _140 ;MsB. . . . . .. . 
:·. 

, . 
·• . , 

< ·: :- nnSI OCTBB~HXC.II C06hiTH:Ii: no OCUHrin~~paMMBM 6binH H3MepeHbl Bpe:-
., ~ • •· ,; 1 •• •• • . . • • 

MeHHbie If aMnllHTyAHhie 'xapaKTepHCTHKH HMny:nbCOB: BCeX 'jleTeKTOpOB, H . OT;_ . 
'•' • ; • f ' , ' , I • . . • ' • . ~ • • '• ,» 

6paCbiBaiiHCb C06hiTH.II0 y. KOTOpbiX · OTKllOHeHHe OT BellH'IlfH;· H3MepeHHhiX. . .... ' . . . 

npH KBnH6pOBKe, npe~hlll_IBllO 3 T , a ;~a~;Ke C06bi,THSI, Jlll.II KOTOpb!X-,B,M~llH~, 
: / ' • f ~ • • • 

TyJla HMnynbCOB B OJlHOM H3 C'leT'IHKOB . C ; C npeBbiWana HaH6onee 
~ . 6 ' 

BepoSIT.Hyro 6onee .'<~eM B. TpH paaa. 
~. . . . ' . 

' / 
T aKHM o6paaoM 6hinH Bbi.i:(eneHhi 1:.!5 co6hlTH:Ii:, 'nony'leHHhiX B ceaHcax· 

' ,, . . .. 

.. ! 
! f "'•' 

c' nonHO:Ii: MHWeHblO, KOT~pbie paCCMaTpHBBllHC~ KBK KBHJlHitaThl B C06biTH.II 

·peaKUHH (1 ) , H 2 co6hiTHSI B ceaHce c nyc To :I!: MHWeHbro: BpeMeHHhie·. pac

npeJleneHHSI KBHJlHJlBTO~ '.(puc. 4) XOpOWO COOT~eTCT~yroT KllnH6po~o'I~b;i.f·:· 
.>. • • • 

. H3~epeHH . .IIMo ·' '' -~ 

C y'leTOM .nepe'IHCneHHhiX 'KpHTepHeB :i::>T6opa. sqiqieKTH-~HOCTb, pe!"HCT~ .: 
.·; ;: ' ...• ! . . ' I ; ;·. . . . . . . . . 

"' ·.~paUJfH.'C06hiTH:Ii:;peaKUHH (1) COCTBBllSieT'·(58+ 3)%, TioTepH sqi<fleKTHBHOC.TH· 
e ; ' .~ .-. • • • ~ ,. •' . • •- ' .' ' ' ' ' ' 

.· · . B OCHOBHOM o6yCllOBlleHhl BBeJleHHeM KpHTepHSI, 8 12 < 165 ~. (20%), HesqiqieK-
.' I • • " ' • '. . • 

THBHOCTbiD HCKpOBbiX KaMep ( 13%) H HesqiqieKTHBHOCThlO -6oKO~hiX :TenecKo.:. 

noB (~%). B~nH'IHHa sqiqie~TIIBHOCTH onp~Aen.sin~cb :no :Kanli6poBO'IHh~M. H:a- ' 

MepeHH.IIM H no MOJlenifpOBBHHlO peaKUHH MeTOJlOM 'MoHTe-Kapno C y•ieTOM 
. .' ' . '. : . ·. ' : 

paapeweHHSI. JleTeKTopoB. B nP.HBeJleHI,IYIO 1lH<IiPY o6mHx noTeph· s<flqieKTHBHoc:.. · 

TH He BKlliO'IeHhi noTepH npH BBeJleHHH. KPHT9.PHSI •· ~ .1 ,,. ~ ~ '?: : 40, MaB, KOTo-
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") 

'' 
'• 

. phre cocT1mnsnoT oT.' 20% ·.J:Io 4d% B aaBncnMocTH.· oT npe,~:~n'oiio~ennii: 0 

JlHHaMHKe nporu:icca. · ... 

l1a cpaBHeHnsr peaynbTaToB, · riOny"'eHH.hix npn H3Mepennsrx c :nycToii: n· 
' .~ ' ' . ' . . . . ~ ' 

nonnoii: MHlueHbiO, cnetiyeT, qTo cpeim 125 K8HJ:IHJ:I~TOB HMeeTCSI 15+10 <Po-
•• • > • • ' --

HOB.b!X . C06biTHii:,. He. CBSI38HHbiX c BO,l:IOpO,l:IOM •. Airaima;. cny'l:aElB, .. OT06paHHh!X 

Bo ·Bpe~eHHhlx' HHTepi3anaxr npeBhrlllaiOmnx ± IO u , noKaShiBae:r, 'l:Tci ~ac..:. 
no'·cny'l:aii:Hb!X COBilaAeHHii: ,~:~ng IIOIIHOij M ~yCTOii: .MHIIIeHM, npnBe,l:leHH.be K 

rro-r1xy 'c rromicia- MHIIIen~r6, · oAHo n To )Ke.n rrpnMepno paBno 4 co.6hrTI'i~M. 
' - . ' . 

T aKHM o6pa3oM, ?cHOBHaSI Mace' a co5brTHii: cpeJln 125 KaH_qHJlaToB ( 11 0! 10) 

, ,r_eHepnpoBaHa Ha BOJ:IOpO)le •. 

AHan.na 6~o5paHHh!X cny'l:aElB noKaaan, "'TO cp~JlH HHX 'nMeJ?TCSI <J>ono

Bble C06hiTHSI,. xapaKTepH3YIOlllHeCg oon~IIIMMH. aMirnHTyJ:Iaim HMn;nbCOB B 

. · ~OKOB~I~ · ctinn'nmnSI!lHOHHhiX C'ieTriHKa~ C 
6 

. ~~ C 
7
, •, cooTBeTCTBYIOlllHMH 

·; .. O,l:IHOBpeMeHHOMy npOXC»KJleiJHIO, 6one~:_'l:eM OJlHOii: ."'aCTH!lhl. c MHHMManbHO:li 

~~o~~a~~H~ii:~ STOT' ~oH·, ~~·o-BHJ:IMMoMy; o6~cnoBnen; pe~KllMSIMH (5)t-C7) c 

.• \;~~~cKaHHeM y . .;.KBaHT~B, KOHBepTnp;IOlllHX .B MHIIiemi: H C'ieT'l:HKax~ One H-

. K~ rro~aahiaaiOT, 'iTo nan6onbrimii: BKna,~:~ B <jJoH' BHOCHT. TopMoaaoe nany'l:e

HHe npn"pacCeSIHHH: TT -MeaOHOB: Ha npOTOHaX (5). 

· ·· lln;SI .BhriteneH.Hsr co5biTMii: peaKUHH ( 1) cpeJlR · oTo5paHHhrx cny'l:aeB' -

KaH)lHJlaTOB HapSIJly C paann'l:HeM' B HOHM3BllHOHHhiX noTepsix ncnonb30Banocb . ' . . . - . . .· 

TO o6CTOSITe~bOTBo, "'TO HeJiocTaiOl!laSI Macca, onpeJlerreHHaSI no napaMeTpaM . . . . 

J:IS.HHoro: c~6l,rinSii ilomi<~a 'paBHSIThCSI 'Macce ·H:eii:TpoHa~ c aTo:li nenhro AnSI 
' . . 

K~*,~:~oro cny'l:asr cocTaBnSincg <jJyHKllHonan 

M3MepeHHbie napaMeTpb~ COOb!THSI (HMnynhC IIHOHa, SHepi'MM M 
<. 

u· 
.I 

OTs.eTCTBYIOlllHX napaMeTpoB, YJ:IOBneTBOpSIIOlllMX Tpe6oBaHMIO paBeHCTBa He-
i 



: ~ 
·,·t 

JlOCT810IUeil: MaCChi MaCce Heil:TpOHa,:Bb!6HpanC51 T8KOH Ha6op napaMeTpOB ·. 

. pI. , KOTOpbiH COOTBeTCTByeT MHHHMYMY <jlyHKUHOHana·. U , 3aTeM . 

• CHOBa Bbi'U!Cn51nacb aenH'IHHa x fP •• npH'IeM Jln51 Bbi'IHcneHH51 :a<jl<jleKTOB · 

. MHOI'OKp8THOI'O pacce51HH51 HCTIOnb30BanHCb 3H8'1eHH51 :aHepi'HH :aneKTpOHOB1 

nony'leHHhie B peaynbT8TG MHHHMH38UHH <jlyHKUHOHana U - .. (:aTO COOTBeT- ' 

CTByeT npeJlnOnO>KeHHIO 0 npHH8Jlne>KHOCTH. C06biTH51 K peaKUHH ( 1)) ,· 
' . ' 2' 

l1cnonh3Y51 pacnpeJleneHHe K8HilHJlaToB no aenH'IHHe W =){ 
2 + X 2 

·. · . · · · . kin· sp 
2 . ' . ... .. 

I'Jle X kin·."' J!l.i!l · U , . MO>KHO OTJlenHTb <jlOHOBbie co6biTH51. TaK KaK 

Jln51 co6~;THH peaKUHH ( 1 ) pacnpeJleneHHe no aenH'IHHe W 2 
JlOn>KHO . 

COOTBeTCTBOB8Tb X 2 -38KOHY c TpeMR CTeneH51MH .CB060Jlbi1 ., TO. C06bi-
. ' ' . 2 ' ' 2 ' ' 

TH511 HMe!OIUHe 6onbliiHe>3H8'1eHH51 W (H.CiiOnb30BanC51 KpHTepHH .. W •>14 )-
. ' . ' 

- ·· aaBeJlOMO <jloHOBbie • 

8TH C06b!TH51 Jl810T HH<j>OpM8UHIO 0 pacnpeJlelieHHH HOHH38i:IHOHHbiX no.;; 

Tepb'. B 60KOBbiX CUHHTHnn51UHOHHb!X C'leT'IHK8X npH ··pei'HCTpaUHH OJlHHM. H3 

TeneCKOTIOB. y -KB8HT8. B '18CTHOCTH, MO)i{HO onpeJlezlHTb sepo51THOCTJ:> ·p ' 

. Jln51 <jloHOBOPO co6biTH51 HMeTb ·OJlHY H3 aMI:tnHTYil ( A · unu 'A· ) •> A . . 6 ' 7 0' 
AHanorH'IHa51 aepo51THOCTb a. Jln51 .co6hiTHH peaKUHH (1) 6hma onpeJleneHa· 

npH-K8nH6pOBK8X C'leT'IHKOB C 
6 

.n . C 
7

. Ha :aneKTpoHax. 

TorJla MO>KHO onpeJlenHTb 'IHCno n co6hiTHil:, coJlep>KaiUHXC51 B nro-

6oil: Bbi6opKe H3 N K8HJlHJl8TOB 1 CpeJlH KOTOpb!X HMeeTC51 .R. C06biTHH 1 

YllOBneTBOp5110IUHX ycnoBHIO 

COOTHOllleHH51 

R = an + p ( N- n ). 

A HnH A ) · ·> A 0, H3. O'leBHJlHOI'o 
6 7 

>K(2) 

.lln51 onpeJleneHH51 'IHCna acex co6biTHil: peaicuHH. · ( 1) · . ~ o . Hcnonh-
2 2 

aoaanacb Bbt6opKa K8HilHJl8TOB c W .< W~=lO npH napaMeTpe. A0 = l,6A aeJ= 

Ehmo Hail:JleHo, 'ITO 'IHCno co6hiTHil: peaKUHH ·( 1) paBHCl n
0 

:" 57:!;14. Be

nH'IHHa n 
0 

Bb!'IHCn51nacb C y'leTOM noTepb :a<jl<jleKTHBHOCTH npH BBeJleHHH · 
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•. 
' ... 

W 2 <' w 2 
KpHT~piUI O • flpH_ Bbi'IHCneHUH OWH6KU B .. !lo: Y'IT9llbl aeonpei:te-

neHHOCTU Benu'IHH · a U . p U CT8THCTH'I9CKHe Oll!H6KU. 3aa'!eHU.H n 
0 

, 

nony'leHHbie IIpH' 'pasnH'!HbiX 
··:'' . ' ' '\ 

H A 0 , npuaeAeHbi a Ta6~uue, .us 

K<hopofi .BHAH~, .'ITO pesyllbTa T · B npeAenax OWH60K. He 38BUCHT ,OT Bbi6opa 

.BenH'IHH 'H 

oj Aaep. 

:6 

10 

14 

A 
0 

1,3 ' 

63+21' 

1,6 

58+15 

57+14 

60+15 

1,~ 

54+15 

.. C IIOMOmbro COOTHOWeHU.H (2) U3 pacnpeAeneaufi K8HAUA8TOB IIO aenu-

'IHHe w 2 
• ·= X k

2
1 + X 

2 
' (puc. 5) 6binU ~aK:lKe nonytieHbi pacnpeAene-. n sp , , 

HH.H no aTofi aemi'IHHe co6biTufi peaKuuu (1) u «PoHa~ KOTOpbie npuaerieHbi 

aa puc.· 6 •. KpoMe Toro, nony~eHbi pacnpeAeneHu.H co6biTufi peaKUHR ( 1) 

no cyMMe .aHeprufi aneKTpoaoa H· nosuTpoaoa, rio yrny< MmKAY HUMu 8 .na- · 

6opaTOpHofi CUCTeMe KOOpAUH~T 8 
12

. ~ 'no a«lJ«lJeKTUBHOfi. Macce rrapb!. 

· ~ + e -: • · 3n[ p'acrrpeAelleHu.H npnBeAeHbi Ha puc. 7. CrrnowHbie KPUBbie 

,IIp9ACTaBmiiDT peaynbT8T MOA9JJHpOB8HH5! peaKUHif ( 1) · B CT8TUCTH'I9CKOfi MQ-· 

ilenu. 

C Y'I~TOM «lJoaa C06biTHfi C nycTofi· .MUW9HbiD U cny'lafiHbiX COBII8A9HHfi . 

'lncno sapei'ncTpnpoaallllbiX. co6biTufi peaKuuu ( 1) cocTaan.HeT · 5~~ 14. ··. · 

l1crronh3Y.H aTy. aenn'lully, .MO)KHO pacc'luTa Tb ce'!ellue peaKuuu· ( ~ ) : 

·' d 2 a· 

6.u~j dO'dO 
ur-•2 · 1 2 

2 
CM 

. 3Ta· Benu'!Ulla· COOTBeTCTByeT TOfi '18CTH peaKUHII (1 ), KOTOpa.H Bb!Aen.HeTC.H 

15 
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.. 

,· 

0TCIOJla 6oma onpeJleJieHa .Bemf"mHa JlHI}ll}lepeiluna1IbHOI'O cetieHH~ pe- , 

aKUHH ( 1) JlJIH aneKTpOHOB, c aiieprneii · E . , , E •> 40 MaB, · ncnycKaeMoiX 
. . . 1 . 2.' ' ' ·. 

0 ' 
B HHTepBaJie 70 _<. (3 1 , 9 2 :$ 110() 

d 2a !!.a 
. :::::-

dO dO · ~o o 
1. ' 2' ' 1.' 2 

' '' . .:..33 2 .. 2 
=(3,0+0,8)•10 CM /cTep 1 - ' 

I'Jle ~ - MHO)KHTeJib 1 'ytlUTb!ij8101IlHH noTepn co6b!THH peaKUHH ( l) .npn 
' ? . . , ·o . ,. 

BBeJleHn·n KpHTepnn 9 < 165 • BenntiHHa ~ , · pacctinTaHHan MeTOJlOM 
' ' ' •' 12 . ' 

MoHTe-Kapno, He saBHCHT OT BH.tia TeopeTH'IeCKOH MOJleJIH H paBHa 0,.80. 

6. 3 a K n 10 'I e H H e 

B HacTonmeii pa6oTe BnepBoie Ha6JIIOJlancn npouecc o6pa~HOI'O aneK-:

TpopO)KJleHHH llHOHO~ ( 1) _B 06JiaCTH "'npoMe)KyTO'IHbiX" nepeJlSHHb!X _HM-

ny1IbCOB .. 1£~2-.< 9. 2. <. 3 f ~2. H -HSMepeHO, ero JlHI}ll}lepeHUHaJibHOe, Ce'Ie-
• • • !:::::::: •• ,, ' • • 

HHe. Ilony'IeHHb!S JlBHHbie' llOKaSb!BaiOT BOSMO)KHOCTb Ha)le)KHOI'O. BbiJleJieHHH 

8TOH ·. MaJIOHHTeHCHBHOH peaKUHH H SHa'IHTeJibHOI'O ,yBeJIH'IeHHH. -TO'IHOCTH HS

MepeHHH CetieHHH. 

ABTOpb! 6Jiai'OJlapHbl n.H. nanHJlYCY H B.M. IloHTeKopao sa llOCTOHH

.Hb!H HHTepec K pa6oTe, B.l1. IleTpyXHHy, ·A.l1. lUeTKOBCKOMY sa CO)leHCT

BHe .a co~Jlallnn' annapaTypbi, A.A~ TnnKHHY sa KpHTH'IeCKne saMe'Iallnn; . 

B.A. CMnpaoBy sa ytiacTne i3 MOHTa)Ke aKcnepnMeHTaJibHoii ycTaHOBKH, a 

TaK)Ke H.A. BnaJlHM!_iPOBOH, c.r. IlnaCTHHHHOH, B.cl>. 'LiypKHHOH. H A~r. cl>eJly-' 

HOBY Sa 60JibWYIO llOMOIIlb B o6pa60TKe 8KCnepnMeHTllJlbHOI'O MaTepnana. 
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PHc. 1. CxeMa . sxcnepHMeHTanbaoll: ycTaHOBKH •. rr ~. -ny~oK, naaaiOIUHA aa 
BO~:toponHylO MHW9Hb ~; C1 t-C7 - CIIHJiTHmijiuHOHHbie C'leTqHKH, ~1· H 
~2 .;.. noporoBI>Ie qepeHKOBCKHe C'leT'IHKH, C3 H C4 - qepeHKOBCKHe cnex-

TpoMeTpbi, HK 1 H HK2 - HCKPOBI>Ie KaMepi>I. · · 
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·.Puc. 2. 3aBHciiMOCTh alj;lcfleKTHBHOCTR' 'lepeHKOBCKOI'O c~eT'IHK'a·.f . OT CKO:. . .' 
· 'pocrn :, . {3 · H KHHeTii'lec'~o~ 'a.aeprnn E" rr -MeaoHoB. KpuBa'SI npoBeJleHa 
·no aKcnepHMearanbHhiM JlaHHhiM· oT pyKH. 
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PHc. ·s. 3aBHCHMOCTb cpe.nHelt aMnnHTYAhi A HMnynbcoa 'lepeaxoacxoro 
cnexTpoMeTpa H ero paspeweHHR 1'1 (wHpiita Ha iiOnyahiCOTe) oT' aHeprHH. 
anexTpoHoB Jia axo.ne 6oxoaoro Tenecxona.' a) . .nnR ~3 ,· 6) .nnR.S;4• no
TepH aHeprHH aneKTpOHOB B·CUHHTHnn!JUIIOHHOM II. 'lepeHKOBCKOM C'leT'IHKe 
6oxoaoro TenecKona cocTaanRroT 12 Mas. 
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PHc~ ·4. a) Pacnpenen~H~H c~6b!THA -K~HixHnaros no cyMMe' speMeHHf-•x 

C):lBH~OB . CHI'HanoB . OT 60KOBblX. CUHHTHnnS!IlH.OHHblX C'leT'IH.KOB C6 ir C7; OT

HOCHTenbHO. penepHOI'O C'le.T'IHK8 Cg (t 6 + t, 7 ) H no BpeMeHHbiM C):lBHl'8M. 

MeiKny cHrHamiM~ ·,or c'!eT'IHKOB · c6 H Ci ( t 
6 

- t 
7 

) ; 6) pacnpeneue-

'I 

-: '"", 

.. ~ ... :, \ .· '·: 

HHH K8HJ:lHJ:l8TOB, no BpeMeHHbiM Cl:lBI!l'BM CHX:HanOB OT cneKTpOMeTpO~ C3 
( t 1 ) . H ~4 (t2 ) OTHOCHTenbHO penepHOI'O C'leT'IHKa Cg. 3a Hynb npHHSI-

• Tbl CpenHHe 3H8'1eHHSI COOTBeTCTBytoUIHX BenH'IHH;. nony'leHHble. npH Kam{6-

p0BK8X. ~ noK8S8Hbl rpaHHUb! 0 'B npenenax KOTOpb!X. OT6HpanHCb ·; K8HJ:lHJ:l8Tblo 

·'· .. 21 
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P11c. ·s. Pacnpenene1111e co6biTIIli-KaH!lH!laToB no aen11'111He x2 + x 2 , 
a) nnR BCeX KBH!lllllSTOB (125 co6h1TIIli); 6) II B) nnSJ. KimnMfaToa,"j>aa
!leneHHbiX no Kp11Tep1110 IIOHII3SUIIOHHblX noTepb B C'leT'liiKSX ~6 II C7 ; 
6) 52 co6hiTIISI c A6 llnll A7 ':> Ao = 1,6 A aep: ,a) 73 C06b!TIISI c A6 II 

A7 ~ Ao.• 

22 ,· 

.. · 
:, .. 

"· 1' 

,.· .. 

, . 
. • 

.. i" 

.. · .. 1. 

·i:; •. · . . . 
.. 
' 

1 
j 

'l 
:! 

:.'j 
·j 

I 
I 

l 
d 

; I 
l '· •; ~,_ 1 



· .. . , 

' .' 

'f 

·.·I·. ··I .· " : 

. I I 

--·· ')( 

' ' 

·-~.' 

,•'. 

··,. 

. ' . ~ 

·.a) 

l ·, ;.} 
20 ·. ~ ·3();2. 

.fiCin ~j sp 

PHC. ·a.: PacnpeneneHRSI ~0 X !In :f: x:p co6hiTHH 'l>eaKUHH ( 1) (a) H A>oHa 
(6), pasneneHHbiX npH· noMO!UH"COOTHOWeHHH (2), KpHBSH COOTBe~CTByeT 
X~ , -pacnpenene~HIO c TpeMH cTeneHstMH CBo60llbi, · 
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P11c. 7. PacnpeAeneaHe co6biTHll pea~uHll ( 1) ·no cyMMe aaeprHll .aneKTpo
aol'l II 'n'o31!TpOHOB (a); no yrny. Me.lKAY HilMI! ~ 12 (6) :11_ no :aljltJleKTHBHOil. 
·Macce napbl,- M 

8
:1:

8
-: (B). CnnowHbie KPHBble Bb!'lli:cneHbl no CTSTHCTH'Iec- · 

KOil, MO,llenH, ... ... . 
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