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Pa6oTa nocsRmeaa aaanHay B03MO*HOCTeA npHMeHeHHR MHoronna~" 
,. .. :·· ./~·~_;;·; r:: ~::·._:-"'!.::;. ~~. ;,._ . . '. .• -·~~ . .:· 4~·-Lc t~:~~;t,· ·-..~t~ 

CTHH'I8Tb!X HCKpOBbiX KSMep JlnR onpeJleneHHR SHeprHfi .£ 0 3aperHCTpHpo-
··: . ' ~t< .. , . i)' '-.~·--.~. -h;,';:\;·.::~<t:;:'(.!l'i 

BSHHb!X B HHX raMM8-KB8HTOB H aneKTpOHOB. npeJlnmKeHbl npaKTH'IeCICHe 
~:-";;~;: '""·"" !~·- ·>I_:,_;·.:<!<-I:'li; ::::. <, 1{,~:l/'i ,0! 

COOC06bi H3MepeHH~ } r:_ . B TSKHX KS,~~y~~~ Jl8Hbl npeJlenbi 3~~~~iH~ ~-~~~~
raeMb!X. TO'IHOCTeA ll E0 / E 0 • 

'-~ · ,_ .: . ~ .,·"-~':)::> :.:! :1 ,~ .. ,~:-~::·;]-",, .. :.~:- ..... -· .:;_.s. ;· t.):·~-~~ .. z. 
Ha ocHOBSHHH peaynbTaToB nposeneaaoro aHanHaa Bbipa6oTaHbi on_TH-

. . ·j:~-·-·t·~·;i''··:t.·.~.r.t~;:.n ''<!:~ri!:·~ . ·.~:~·,.:;:t->1:;,;::~ ~.r::-~n 

MSnbHb!e B8pH8HTbl KOHCTpyKUHH HCKpOBb!X KaMep 1 .. o6ecne'IHB810WHe JlOCTH-
. ·. · · ~ .. ~:;--:- - "'· :".__,.,,n~:t· '""! • · -· -~- .'c;·;.:.CY!>:·c~~::t; 

·*eHHe MSKCHMSnbHbiX l'O'IHOCTefi B onpeneneHHH .~~ • TaKife KaMepb! npeJlO-
"'"i: .~ ~~ ~ ~-~ : ---~-.. .. -~.: ~ ·t ,~=~-·:·· :::t\::c. 1 ~:.G,:::: 

Cl'SBnRIOT B03MO*HOCTb He TOnbKO lf3MepRTb SHeprlfH 3aperlfCTplfpOB8HHb!X 
. ·:· "~·.;·,;z:,; 'i ~ ,~.::; ... :-~.\~~::~; -..---::-·.-:;. -

B HHX raMM8-KB8HTOB H aneKTpOHOB1 HO TSK*e onpeJlenRTb HanpaBneHHe 
...... ·· . ~· .; ~. 1:;,;-:;:r\E. -~. ·. T -· .. :C.id .. ~'-<~-1~.:·~-~~f 

TpaeKTOpHfi STHX 'ISCTHU. 0HH MOryT 6b!Tb npHMeHeHbl npH HCCneJlOBSHHRX 
..,...·_),: · " >:t:,;::-:;~:.: .• 1·:·,~~· ·~~' ~·-~· ... ~{·-;-.~r.·~~~t.:f.~~ · <~~"'~;-~::;:~(~>-_~:,£~-~-{ 

~·~>f.·-~ .;· ·-:~ .~ Z: 1 , ,;_, ~ ~!-!{:;V~-;, ii.:_L~:C.J< 

1. MeTon aHanuaa pa6oTbr HCKpOBhiX cneKTpoMeTpoii raMMa:: " 
. ~ ,·;'.;' 

If aneKTpOHOB 

.llonyCTHM 1 , .'ITO; HaM YJlSeTCR; npocnenHTb 38 :TpaeKTOpHefi, KS*IlOrO ,. , ' .. _ . _;_""" -~ t ~ ,s .... ,_ • 

aneKTpOHa H noaHTpoaa c:.aaeprHefi. :Bbim~;:onpeneneHHoro 3Ha'leHHR 1 ./~.Ji .,.,) 
' .: - . ' "' ~ . 

B nHBHe, C03Jl8HHOM B BemecTBe raMM8-KB8HTOM HnH aneKTpOHOM C SHep-
, . ' .. - -.. _, ___ , ...... ..._.,_.,._._...,._.,._,_ 

rHeA · E 0 • 8To .B:;o caMOM, nene . nerKo. JlOCTH*If~o, ,.HanpnMep·,,aa, cpoTorpaqm-
·~- '•,. • t ' • r -~· ~ '-'' ,.~,. ' < ~ ~-· ••-•'·-·· '" ''1-'t<._ -~ 

' . 
RX nlfBHefi B cpene, 38nOnHRIOWefi nya~IpbKOBble KSMepbi. Ha OCHOBSHifH 

;r 
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KapTHHbl nHeHst MO)I<HO CJienaTb ebieOJlbi, K8C810IUHeCst npHHUHnoe KOH

CTpyKUHH HCKpOebiX K8Mep, cneuHanbHO npeJIH83Ha'ieHHbiX Jinst perHCTpaUHH 

I'8MM8-KB8HTOe .H aneKTpOHOe, e03MOlliHb!X CllOC060B onpeJieneHHSI HX af!ep

I'Hfi, a T8Kllie rpaHHU npHMeHHMOCTH T8KHX KaMep, 8TOT aaanH3 MOllieT 

6b!Tb ocymecTeneH Ua OCHOB8HHH 3apaHee 38Jl8UHb!X TO'IHOCTeii: !!..Eo! Eo 

e onpeJieneHHH saaqeuHii: Eo , .llocTaTo'IHO paccMoTpeTb nHlllb nHBHH, cos-
. x/ 

Jl8HHbie, CK8llieM, I'8MM8-Ke8HT8MH 

0co6eHHO XOpOliiO XOJl,nHeHeii: yJiaeTCst npocneJIHTb Ha CHHMK8X C KCe
w .. "":t~1!D"1C• ~:l :! 1~ ~; ~t ~:<-:r ·~ !\·-:i~ qn ~J ~ ,,..t :",.· 'J u ;;:o•:l.C:)tJ ~r,e:ct~. r·::: ::a ~~;~i ·3~:..~;-~ 11~nn t·T G ;_-! i~. CJ 

HOHOeoii: ny3blpbKOeoii: K8Mepbl .Jlallie He6onbliiHX pa3Mepbe, B )I(HJlKOM KCe-
*"<~{!!:qT:)H'1.9Qnt: u ~~j lj;.-~~(;F;Zh: 11~~~ <1·:;.;.--:t·~:: j\.lr!Z;C~~~~~--·~:- ZLX'7("-f.,.J.it:7~) 

HOHe·paJIH8UHOHH8st eJIHHHU8 JinHHbi 0 = 4 CM, KpHTH'ieCK8st aaepl'Hst ~ = 
:>ZJ~t:.):;~·:t;~·:f·"\:.1!1 !rlHL:/-O'"t;:r!r~t'f 'l.i,;.·"~i-d)\rr:<-l_--;l1r· 11. r:()Jt>·:~i· ... ·;..,~,,.,.n;,""\"'""I ~,.,~~ :_~ ...,.. .. _.r•:'!~t·:r 

10,1 Mae, aae'prHH aa6nJOJii:leMbiX nHaueai.Ix 9neKTpouo6':'ii'"no3'i!ipoao8 ·6oni:,-
-;;!8cn. f£J;li~:.F;"2HS r.!~tr,:;;~~()I ~t!.1j(:.l~ 1 .:t~;·.qu!·A:~,.:·.~ Xt-_;·_;~~~,T U 0 ':~& ~iHlH.:~Q~)! .. .;z~p 

me 3 .:!:. 1,2 Mae, cpeJIHstst JinHHa KoaeepCHH raM~.a-~~B,HToe - A. (E Y 

5_,,2 __ < 1 + 1 ~- [~fo: 7706 J eM. KaMepa, cliHM~Ii) ~ 'Ko~~~~;fi"·~::i~~;~s'~1l'~faW~Jb 
..... ·.~1H·:i :-1:.:! ... ~¥,,_- .• ~e:-'~tt ~-.r._~u~~::!i-1 0tG!1:~s·r.,-: . .'"'~;oqu i.JC ... ft."":d';:;.'[C(;O .:.:~tr:{~~:;::;~;;:;-:·; ,;}! 
Jinst aacTostmen pa6oTbi, HMeeT ¢opMy napannenHneJia c pasMepaMH 
- ~: ··r~:o n ~) ~: :~.·::-:1 r!5_:; ~g-~n:.'-:. ;~~·~~ r(~·:: t,; r. :1 ;-:,:~st;<:;~-~ ~-~~}H i: :.:JCC't.p'T':):l("'.~-1 l·!'t~'· .c u c~ :.\ .·: c ~J 1: ~-c\ ;: :~: 
550 x275x164 MM •• 06n~~anacb oaa e ~ nyqKax TT -Mesoaoe c HMnynbCOM 

·<~;·.:"·:F~ !Jq~·;:,uJ:: ·:·~:~)L:1 f ,. ~i ;1_::~};;_:;:_::.~::-)._:.~:qr!·.) u~ ::':.~::1T~~;·_,n1·~;-r .J:;,p'i:::·-~~~--~~~:.~;~;·.•.J ~ftH~H:~~;:( 
2,34 raa/c H e ny'IK8X 7T -Me30HOe c HMnynbCOM 5 If 9 rae/c. AaanH3H-
l7! .. ~.::!·,;r~ :·-1,JqT~);;~·1·:;,~111:'· 1;:~"1tj:..~:·;--:; J::~~?;c'-.~D.:t~·~j-: :,:J:":.1.:;-J-;i·. :·.;~ ,.,;"_r:~:~r;i":~."-'Lt.::or: ·~·c·;,:;~·\. !t~.-;,~:) 
pyeMbie nHeHH C03JlaeanHCb I'8MMa-Ke81Il'8Mii OT 

·.';:;:~~-~r>:·:.:iii,t:d!' '-.rT>.:l;..;;-;.ftqr.,;-; ~~-"~;tr.·;~ t)H i>:;:..(·~~_,.·> "'..... JJ -~:·:J1~:nt.Dt-.t~: :>:L'1 :·~>::, {.t 
pOlliJiaeMbiX eo e381iMO)leii:CTeHSIX ny_:KOBblX TT ":"Me30HOe C SIJip8MH KCeH0-
~\:!1i1l'..~:,:;(1!.V-,~::Y'Jli ltqn '~J~i:Jf:f~t.HJ~iH .:!':IdG '"':"'""..:"":;:::-{ PH{J ,,;J.;-i"";":)Ld' ~ .. ·;:'l'_, ~',;:;~trr:~n.; :T"!' 
Ha, 8Hepi'HJI I'8MMa-KeaHTOe onpeJienstnHCb C TO'iiiOCTbiO 10t-15% no nonHO..; 

. "'"; •q/J-5/-o-~- '"~···· ,,_,_ . .,. ~· :•~~· ... 
MY npo6ery nHeHeebiX aneKTpoaoa H no3HTpouoa ' ·: · .~. · ' -· • -~· · "'"·' ' 

Ha pHc. 1 noKasaa THllH'IHbii!: nHeeiib, saperlicTpapoeaHHbiii: e Kceao

aoeon nysbipbKOBofi KaM:epe, Ocb nHeHst nelliHT e npeJienax yrna uaKnoaa 

no.-::-ciiJ~iJ~i~i~F~'\iri6~~6~-j:il::.~£'$6~~,~~¢~~:~~~~~~{8X' S1G-.,i'".!±;:5'o; Ja pHc. 2 
_{.~~ :_: C~ E't1 r :~! 2'}.::::~ .. J:.. .... ~. ~; ·:~~ ·r_<;·. c~ .. ~:L '" 

llOK838H aTOT llie nHeeHb, HO pa3JieneHHblll Ha Cei'MeHTbl 0Tpe3K8MH npst-

Mb!X;!<fiepiieHJIHKfnSipHbiX OCH 'Jin'aliSi;: rrpoXOJlSIIUHX 1!8'· paCCTOHHHSIX): t r. Jlpyr 

OT llpyra~''Cer'MeHThi~ cJialiil:ffi,Pno'~'ocu JJHBHSI~;;)lpyr OTHOCHTenbUO Jipyra '''.0 
"'"*i~t.nr:· :-> 1.~--···'"';'"''~, .. ~·~;t~~ u:~~~ .\;:~)1"H£-;L:-i·•.GL1f"~t~··1 ~.~.:~'1'::H::~-~··I!:;!} L\ l.f:Or;}rt~.f~tt'-0:) 

--;, ;':-:rr.xf; a' rianbiieii:iiieM:~' ~oaioM"y/'6-Mec'io' E~'li6yJieMl nlicaTb ')Et •. --~ .. l• ,,.~ 

_;~>!'tc,;:;o.:~JO H ~Lrr:.·'t··' r.lZ..:l.::.;t,; .. :.rrs;u::-·::n :~-;~c,~~.n-n·~·;::H;;:::~ 1 :.j:1sq:-::: ;-~ .. ..:·£~d:J:"':. ·"~l 
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UM9CR npMHUMUOB KOH-

!a'leHHbiX Jll'IR perRCTpaURR 

>6oa onpeJleneHRR ax s~ep

P• 3ToT aaanas MO>KeT 

:MOTpeTb l'IMUib l'IRBHR, C03-

Cl19JlMTb Ha CHRMK8X C KCe-
:r~ .C:.HL·;~_.;~ ii:2''':~l L"~·~...~t)~;. (1 
pasMepba. B · >KRJlKOM Kce-

'···'' t.;:.~~,::7;; _:-.o I7f~:,.!;tt1"::, 
KpMTM'I9CK8R 9HeprRR ~ = 

·:-~!-~~~·1 ,-_; :~! lJ:i-{f.(! 
tTpOHOB M U03MTpOHOB 60l'Ib-
t:, ~\ ~:H~,t~:J!l~c~· !,t.~('I~JOH:'): 

~.a.;.K;aanToa • A (E Y) '= 
~· \K,o~~p~fi ···:;~~~~~"ap~~~fi~·Jb 
:rt,f<;·.:r·:·~ ;~:~l~,·::·:·)~,"~~C'l ·~i"i 
me)la c pasMepaMM 
-ir;:::;v:<~ :~!"";:~:· .: ~{;--;~· .. : F; 1}! .~:l;:~;; 

.-Me30HOB C MMUyl'IbCOM 

;~;··~ a9 'ra;;;~~·,,;..~~il~~~: 

n s·t.,·:.:~:i:~>[·"!.:· ~:.- ... ·r ~-~_,: {; 
Me30HOB C RilP8MR KCeHO-

-r: i..t -;~ ..... , { \ 'f'' '\.. :· 'f" -~ ·""', > ~ !" f •'I'. . ., .• .,. 
'liiocTi,iO 10~15%, iio · iioiuio-

/J;:-51::-.-:· /:::;•; ;;·:::.·;'>c.,) r . 
trMCTpMpOBaHHbiH B KCeHo

i npeJlenax yrna HaKnoaa 

~: e':~ .I''r:s·0; ~a pnc. 2 ' 

::lrMeHTbl 0Tpe3K8MH npg-

, HS' pacCTORHRRX> t r Jlpyr 

>yr OTHOCHT91lbHO' Jlpyra ';;: 
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l 
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,..- ~r 

Ha paccToSIHHSI no 0,1 . to , B neficTBHTenbHOCTn; ecnu npoBeCTH aHariornro 

Memny noxaaaimofi Ha puc, 2 H 
1 
Boo6pamaeMofi xapTnHaMH nnBHSI, pa3BHBaiO

merocSI B ncxpo~ofi xaMepe, To cerMeHT&r' CHHMKa 6ynyT c'ooTBeTCTBOB~Tb 
nnaCTHHK8M B ,KaMepe, a menu Memny Cei'MeHTaMH ~ ·cKB8)KHH8M B HCKpo

BOH K8Mepe Memny. unaCTHHK8MH, 

A Hanna . CBOfiCTB HCKpOBbiX · KaMep, npe,llH83HatteHHhiX ,llnSI pei'HCTp8UHH 

I'8MM8"':'KB8HTOB H. aneKTpOHOB H ,llnSI onpeneneHHSI HX 'aiiepi'Hfi, oy,lleT B 

nanbHefiiUeM npOBO.IlHTbCSI C ytteTOM .K~pTHH, npe.llCTSBneHHhiX Ha pHC, l H 2, 

PeaynbTaThi aHanHaa 6ynyT · Hcnonh30BaHhi · nocne HaytteHHSI_ ero npnMeHHMoc

TH K· 'ycnOBHSIM1 CyiUeCTBylOIUHM B HCKpOBhiX KaMepax.· 0n!IC8HHe ycnoBHH 

B HCKpOBhiX KaMepaX CO.IlepmHTCSI BO · MHOI'HX paoOTaX, fiOCBSIIUeHHhiX MHO.:_ ·--
/6.;.8/' - . 

I'OnnaCTHH'I8ThiM HCKpOBhiM KSMepaM 

2. BoaMOmHOCTb Ha6nrogeHHH aneKTpOHHO..;:d>OTOHHh!X nHBHei!: B 

MHOI'Ofin8CTHH'I8ThiX HCKPOBbiX KaMepaX 

Tipoxom,lleHHe I'8MM8-KB8HTOB H anel,TpOHOB 'lepea. MHOI'OnnaCTHll'l8Thie 

HCKpoahre KaMephr H npouecc o6pasoBaHHSI B HHX ~ne~TpoHHo-¢oTOHHhiX nHB

Hefi HCCne,llOBanHCb MHOI'HMH aBTOpaMH /
6-S/, '· ;. 

B HCKPOBbiX xaMepax aneKTpOHbi iiai5m6naioTc~ Torna, xorna yrnbr 

OTKnOHSHH~ HX TpaeKTOpHi!: OT HHHHH anetZTpaqeCKOI'O 'no.irSI He oOnbiUe 

60~ /~•01 , Ha TSKHe nnn 6onbiUHe -- yr-nhi oTi~o~SI~TcSI: oT· nepBH'IHhiX Tpa-:

exTopHfi. anexTpOHhl c SHepi'IHIMH,MellbiUHMli onped~ne~HhlX ¢opMynofi I 1 O/ :' 

rne 

E , 

20 
E, = 131~2 (1) 

/11/· . 
{3 -KpHTH'IeCKSSI 9Hepi'I:ISI ,llnSI .ll8HHOil: cpe,llhl ' ;<B . )KI!.IlK,OM KCeHOHe 

5,8 MaB, 'ITO 6n1:1axo x aHa'leHI:IIO. MI:IHI:IManbHOfi aHeprnH Ha6nronae-

MhiX aneKTpOHOB 1:1' no3HTpOHOB 3 :!:),2 MaB. nnSI meneaa E, = 4,4 MaB, 
. -

nnSI CBI:IHua E, = 7,4 MaB. 
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:Puc. 2. BcnOMO;~T~llbHaSI KapTHHS ;j:{JlSI aaa.ii'uaa' 'np,ouecca:' paaau'T'ug:sneK~ 
.poaa0.:¢oioaiord: nusaSI·::-a ucKpoaoit. K~Mepe~:oiileihlia'o a~:O.a~ TO'IKa' -Koa- '? 
'aepcu!i nepaH~ao'ro X:aM-~a.:.itaaba': lllupHHhl:ce;Me~To~' kccooiaeTcT'ayiDT ;" · 
' ,· ,..., . , :,. • . . . , ··~ • ~ . " . ·. ·"; ,. ' ) " ~ ; - .. ' r· 

.TonmuaaM.nnacTim a ucKpOBbiX KaMepax. lllupulihi "cKaam!ia· B ,cooTaeTCTBY,;;. 
·, loT·_-umpuaaM 'meneii ;Me>KJ:ty·;·nna.cTiiaat:iu ~ uc.Kpos~Ii 'KaMejnix.: · :.-: --: ' ¥; · 
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. . nonH. aaepl'lfli' nHBHH, YHOCHMaH. aneKTpoHaMH 'n no3HTpoHaMn' c. saeprn-
"' 'E /12,13/ ._ .. . . . . • . . • •... 

'en CBbJllie · r, noCTOHHHa '. · '·u B pail:OHe'3Ha"!eHHH 9Hepi'MHtnHBHeH'OT 

'·· · . .,,·20 no"'2000 M. a a coc'rasnsieT·- (24;7+'0;5)%''nep8oiJa.Ja'rib'fioil: 'alieprim' ~ 121• 
' "' --. . .. 

TaKHM :o6pasoM, nonHbiil: · npo6er a· Beme'cTBe Iia6monaeMbiX aneKTPOHOB.'H 
' . . .. . ::. . ; . . . . . . j 

n03HTpOHOB '. ilomKeH 6biTb' B 6onblliOM. npn6mDKeiHfH · noCTOHHHbiM nnH (nHBHeil: 

naHHOil: a·~epr~·HI~ TaK ~aK aneKTpoH~I pemiTHBHCTCKHe H HX liOHHSaUHiOHHbiEl 
;:t~_~;_:,.~~-(~ ;: ' - .... 

noTepH :npa~T~"';CKH nOCTOHHHblo . 
~} .. ;~-· .,: ~---. ~ . . .. ·-·· .- - " ' ' . . ----

EcnH ·li3t'OTOBHTb •ncKpOBYJO KaMepy ._CO cMHOI'HMH' TOHKHMH nnaCTHHKa-
. (j :·; ··~- 1'1 :· ~- . -. . . . ·-:_·<:.·-<·:.- ·_<:·· . ~. ~ ... " _, - . - ~ -- "'-~ 

' MH,· TO:_ "'l!F~O~.nc;:_Kp, nepe~eKaJOmux. ace .·mE!nH ,a KaMepe, · npu ycnoBH!Io 'ITO 

-~ pa3BHT;~e::·n~B~H:·npoucxoduT noiiHO~·TbJO: ~ KaMepe, · non~HO 6b!Th 'rioCTOHHHO 
.;.·:·~; >" ~-l __ {, . ~ ;·~ .-. ._:· > : ___ .:_ ... -. _·· ; . . _- ;_ 

nnH naHHOil: .aaepi'Hii 'nHBHH a' rpam{uaXi cmpeneneHHbiX · ¢nioKTytiUHHMH cpen-
;·;_ q ;··~ _S :;: -: . :. - -- .. ·:~~:'·>:_·-~_i;~-~--:-_·-.. -__ -. __ ~:,-_·:~~,~;: . i 

:· HHX · HHTerpanbHbiX xapaKTepncTHK JIHBHH l !i ¢nJOKTyauHHMH B perncTpauHH 
=~ · (." :~: ;_:: :.: -~ .-- -, . !:··--·:-<"->.-._~>. -· --~ .: ".' ::·_ r~ ~-~-"{ t 

HCKp. Ye¥ .p~!Jbme 6y~eT ~eneil: H 'JeM: T()Hhme. rinacTHHKH, TeM "'HCf!O ncKp, 
•• ;-;", ... ~ () [ ' ' ' ' .,-- __ ~> ·, · ... •: . '-:·_ '; --··-~ . -·,. ~- . ; 

YMHOllieHll()e" Ha ,lleKOTOpbiil:; nO"!Tii UOCTOHHHbiil: · Ko3¢¢HUHeHT,· 6yneT TO"!Hee 
;:: :~ ~; .? ?~ - > '·' .-: • :_· '; _ ••• :.:_"·· ·.::' _,.~- ,. • :--~,~" • • ~ 

OTpalliaT~. 3H~~eHHe IIOnHOI'O npo6e:t'a miBHeBbiX ane~TpOHOB li II03HTpOHOBo 
,. ·:· ' :,< - ': 

Onaa~b.r~d?npaK~HKe aenb3H yilenH"'HBa.~h "'ncno, nnacTHH a. Ka~epe.:c 
'no 6ecio~e~~o·c:u, yM:eHhmast .ux ;bnui~~L. ·H~~6~o~HMO ;qec;b TaK2Ke pe7 .. 

anhHbi~·; :o~bibi~uuoaJI>Ie . ycnoanst: npu ~on6ope ·· onTHManbHoro Bapna
1
aTa, 

ecnu )~'I~. tn;J/o. Ton~muae. nnacT~H n'-~~ • ~~en~;.~~~.- aaanus~ yn~6Ho ncxo-
~: .c ,, T . l \) ' . .. . . /8 14V 

-nHTb. n.3 caeneHHil: 0 KaMepe, HCnOnb30B8HHOil:. U.C.lliaeil:nepOM " / • 113 
,, ~~ ;.; c. ; . . . /78/ . : 1 

pesynhTaToB nccnenoaaanil: ncKpoaJ',tx· KaMep'·. , ' . 'cnenyeT, ·'ITo ,peanbao 
•·:, " . .,~- ::: :. -' t . . .. . . . ' . ---- '.• ",- : -.- . . ' ' : . ~ 

nocTu~eJ'Re' .ri~a~il:HOH ~ 3aBHCHMOCTU M9~AY aaeprneit nepBii"'HOI'O. ¢oT~Ha 
., ~3 :~~: :! ? j • . · •... '-·.: .. _' ___ -.-_"-~ "•" .: ' . "i 

1i nonHbiM "'HCnOM 3apel'HCTpHpOBaHHbiX' HCKp B KaMepe,_.no Kpail:Heit\ Mepe, · 
. . .· ·:-· ~~ f'·.· ;; ;~ ; . · __ "• ..---= . : ~~ . . ~ _: l t 

B nliarias-oae '!iccnenosaHHbJX aliepri:Iil:' nO' 1300- Maa. 0TKnoHeHHe OT !nuaeil:-
•,. ::; ;,...~ • <; ·:: :..:~·'.· __ "-,': ~----- ,. -·.:_ ~,-··<,-~ - :;. 

HOCTH ~sa~ rpaHHllbl; KOTOpbie M'oryT • 6biTi; ilonyCTHMii H3~a·a· ~niDKTYEtUHft 
~ £:_::,~~A_-:~ . .,.< -~ ~-. '-::"'-.. -:-~ ·: :>--~-- ''-'";_~·-.: :·~_-"''·-'---'"-·/.~.;;: ' . ~-->· .,·_, _·_,·_ ,.~ ,·, 

xapaKTepHCTiiK'nHBHeil:, 3aBHCHT OT a¢¢eKTHBHOCTH•Q6pa30BaHHH'HCKp'B me-

nS!x ud~;bsoil:·:: K~'Mepbl: . 3c!J¢eKT-HBH~C-Tb 6bJBaeT nBOHKOro pon'a ::.·;ke' /saaHCH

. 'iuaH' oT aHeprnil: riu~H~il: · n- sa:SncHWaH OT aux. Tipn Mani>IX aHepl'HH~, aepx-
l - · · · · . r 

HHH I'paHHUa KOTOpbiX 16yneT··onpeneneHa • a-nanbHeil:meM,··"'aCTb -a¢¢e"KTHBHOC-

'~ 

~; 

TH, SaBHCHulSil: cOT aHepl'HI 

a'ocTb' perncTpau!fu · iicH:p-~i 

ToM qucna "'acTnu, _ npoxo~ 
. . . . /15/.,' 

HMSI yMeHblliaeTCH . -· ; Y 

ac!J¢eKTHBHOCTb, nanaeT~-AO 
HCccnenoaaHHH saaHCHMOC 

I'He.:ll: 'nepBM"'HOI'O I'aMMa:.!.l 

M~Ix aneKTpoaoa cocTa~ns 
' s ,\ ~ ; ' ;~ i '• ,• ', F > , •'.., < < '-: ·~ '(_: ,"; 

3lla"!eH HJO_ MHHHManbHOil:' 91 

~ '~ '. 
nHBHHX, .. pei'HCTpHpyeMbiX' 

~ ~ ' . ' ' ' 

. \ ' B 'itanbHeil:weM; ucri( 
. . . 

BaTh CHHMKH C KCeHOHOBC 

6~a nsMepeHnst" ;Heprail: f 
.rt ., ' - : : . . - . ~ .. ' ." . ' .: -

rpaHHllbl npHMeHHMOCTH .,a 
~i:::- : ,, - - 'lc,'-~i 

. . · 3Ha"'eHHH MHHHManl 
--'-:r.::::::: rx •. · ~ , ,f ~ ""'""' 

E min MOlliHO npHHHTh np 
.:-··<··-.: ··'· ' ; . ·' ,y,~·,:::; -

KaMepe H B HCKpOBblX' Ka 
""'_··.' 4- ':: d ';·, ~- ., ·, ·, k • • t ,r .'; ·_::~·U 
aaanusa. Tipouecc o6pasc 

B. nnacTHHKaX .HCKPO!'!blX ;I 
~- \ 

lllH~ .. :paHHllbi. pasnena ce 

6ynyT no cymecTay _:TaKHJ 

Mellinr nnacTHHKaMH. HCKI 

• neHllOil: Ha puc. 2 KapTHH 
! \ ~ 

MY· H 'nnH HCKpOBblX KaME 

Dnst Bbipa6oTKH .Hall 

:E ;,''p~6cMo~'p~~ K~~~~\ 



II H IT03HTpOH8MH c · aHeprH

aqeHHH aHepi'HH nHBHeH ,. OT 

;5-oilailanb'Iiofi · 'alleprHH' I 121• 

1IIO}laeMb!X aneKTpOHOB 'H 
t 

H.ITOCTORHHb!M }lnRinHBHefi 

:KHe H HX HOHH38UHOHHhie· 

q 

rHMH TOHKHMH nnaCTHHKa-

aMepe, npH.ycnoBHH, 'ITO 

r JlOnlKHO 6b!Tb ITOC.TO~IHHO 

HJU,JX ljJnJOKTyaUHRM~ cpea-
1>~ ,"' • 

'Yt:I!!HRMH B perHCTpaUHH 
;: -.. 

J"!8CTHHKH, TeM 'IHC~O -HCKp, 

>aljJijJHriHe.HT, 6yaeT TO'!Hee 
' 

lneKTpOHOB H IT03HTpOHOBo 

Hcno, nnacTHH B KaMepe 

~OJlHMO y'leCTb T8Klj<e pe-:, 

' 
IT~_I:!:M8nbHOI'O BapH8HT8, 

nn~ 8HanH38 yao6~o HCXO-
;;, ' u /8,14/ 
J.~HeHaepoM • I1a 

cneayeT, 'ITO pe~nbHO 

~E!finepBH'IHoro ljloroaa 

9.Mepe,. no Kpafiaen: Mepe, · 
' ,, • I 

lB; 0TKnOHeHHe OT :n~Hefi-
!Mhl H3-~;a ·ljJ~roKTY~UHtt . 

H q6pa30B8HifR. HCKp B me

IORKOI'O ·poaa ~ He ;38BHCR

IH ManhiX SHepi'HRX! BepX

afimeM,··'I8CTb··SijJijJe·KTHBHOC-

TH, 3a5ifcinuen·; oT'alieprliii;' ,cT'peM"Iiic.st i' Hymo:·npH · 250 :MaB ·a4JijJeKTHB:;.. 

aocTh'.,i'i>e.rHcl-p'auliif ilci:p'':S' ilieriS!:x 6.ini3Ka"idD0%·,1
81 ~ 'I1aBecTHo, 'ITo ·c· )oc::. 

TOM' 'IHCna -qacTim,· ,npoXOARiuHX:''ttepes 'meiii;,. aljJijJeKTHBHOCTb. HCKpoo6pai.lOBa-
·-- . . . •. . • .' /.15/c; c-. ·, ~.: .... ; .... · · ·.~ ·: .. ,:; .. . '. . 

HHSI'yMeHhmaeTCSI'" ··· ; YlKe ·npH .. -30-TpeKax;•·npoxoaRIUHX CKB03h·menh·,···: 

a~~eKTHBHOCTb:tnair.aeT'·rio 50%: ·B:Kar,;;epe,' n'p'!iM:eHsieMofi U.lllaen.riepoM i:iriSi 

HCCCne}lOB8HHSI 38BHCHMOCTH MelKJlY · CyMMapHb!M KOnH'IeCTBOM HCKp H aHep-

I'Heit ,.nep~at!lioro' raMM~~Ksaal-a~ ,~E >(;::MHHHMa1Ib'Ha·S! alleprRSI "perHcTpHpye-. 
. · •.. \c;!•,i>\ 

Mi.~~· ·-~-ii.~~T'poHo~ · ;;-o'cY.asnRna·t: · E -~in.= · 5 ··Mas.·· 3 ro' 3iia.'leHile • coo:ri:leTcTByeT 
""'·c ,;.~ ~;-':;~'!·-, ·-1 ~ ;;·· ·~•,o;-.., (>·•·.""~; ·····:·,."',>{t_.'•''' -l·.·;-, ",f."tf"'~''~::: :'t~~·-{,";f, ,, ·~,'; ··':;~rr-·~·~~ ,, t;,,.--.;•·, 

3Ha'leHHIO MHHHManbHOfi. aHepi'Hli ·~l!aoniOAaeMb!X aneKTpOHOB,.H IT03RTpOJIOB' s: 
n~Bakx,. pe~HCTP~~~eMb!Xl'B. 'kce~o~1,B~·n .riia;b~pgKOBOfi KaMepe. [ \It ,, : \ 

,, ' \ 

. B ",1~nbH'eiiul~ti. HCnOnbaiJ npHeM; 'i:mHCaHHb~n'''i3' :§ 1, 6yneM a~anilsiipO-
Bti~~ ·~~k~Kn'' 'c: KC1~'H:oHoBbfi ey3bJ~bK,OBc;~ 'Kat.{epil b 1 :u~rii::ro Bb!pa'6oTim ci:io6o-
,, __ ;·~:: ':'~;-,:··~~'.··~·.·)·~:-:--r,:--,:~ ~~:~.-;\-.---~ .:.· "': ·-~--t ·<·~;-.. _ .. _,~-··.;~·--~· .. '-· .. .. . -'~ 
60B. H3MepeHHSI aHeprHfi raMM8-KB8HTOB B' HCKpOBb!X ·KaMepaX li onpeaeneHHSI 

rp:~-k~~·bi,'ripiiM~~H~c;i;~~0~T:~x'~noc66os~· >: •: ·c:·> ,.. · ,· l. ~ ~ 5 

~i;:::.; .o:; ii~~~ ~-~ .~: {~i ~ .. "-/.: L}: · ~-1'7'1{·- · :~~ .. - r{i:;.;_ -:: ;·~---

·: 3ua'!eHU~ ;MHHHMan~HOfi aHepi'HH H80~IO}laeMb!X nHBHeBbiX an~!{ip~ii6B 
-..':~-...·;:"\( fl~~. ~~ •• ~·~.~-:',~~~:::~~~-;..::c-.~.-:.-,.-~,"' 'i ·. ., •. ·~·~,· c:.:(·,·:<::~.:~c:!,,·.-~~ 

. E~ min;. ,t:-tO)I(HO_ npJIH,s,rr~, npaKTI!'IeC~M; :, ()JlHH8KOBb!MH _B. KCeHOHOBOfi. _ny3b!pbK,o~on 
"'',_• .,.~· }·;;,._ ':!.:.: .• :';~ ~;~:..>.:.;<-~<-f -:·~:·::,,·.}. • .;. .f•'.H~:..',;«.L.~~-:-->>.·;.:. ·,,:I,_;-· ~-c;:~ ·~ :.·.'•."·{,·;,· ,.·::.,::~·,:.).;._'_ 

KaMepe.' H B ,I:ICKpOBbiX KaMepax. 8TO cneAyeT U3. npHBe}leHHOI'O B §§ 1 li 2 
...... _:~~~;~t..;,i, .~-~-:. __ '·,) r~ ~ J::T:J Zi·/ .. i'".:!,"';;--,_~ -~.~-:-::<:-~:;:·:;~·.-":.·: ·:...:ft~' ~,,~-·,t. , .. L;"~·.- ~'"l·~: ;:· :::.~-· ._.~,,:;~ 

aHanH38o ;Tipouecc, o6pa30B8HHSI nHBHSI B KCeHOHe npOHCXO}lHT T8K lKe 1 K8K - . ' " ~. ,, ;:• • ; .. ::·::~>· ,~;:...-·,, .'." ',-· .;:.:1.·.:,, ,''__ :.'~c ('"'.T'.:;~: 

B .nnaCTHHKaX HCKpOBb!X ,KaMep, .H BCe aneKTpOHbi H. IT03HTp0Hb!1 nepeceKaiO-• 
,.· , t ':, .<· ·:·. ~.;; ,_'.-.. '" ·.: ~ ·"' . · .. , <': ... -~ ': ';" :., '\ ··.~· :· ... ~~ 

mHe rpaHHUhi· paaAen~ 'C:'e'rMeaToa 
1
.Kce!Ioaoil6n nysiipbK'o5ofi· KaMe'pir ~(pHc. 2 ), 

~, >' • • •• · \ ~· .··'"~/ ~r ~,_ :·;:··"-·: ; '~ > ·, ~~· ,:. • • .'~.~~~. ·:. .~· •• • • _;;.,., 

6yayT no CyiUeCTBY T8KHMU.lKe; 'K8Kr'Te',' KOTOpbie' npOXOJlSITi 'lepe3 ·CKB8lKHHbl 
' . ' ' - . - ' - . ' - . . . . ~ - . . .. 

:MelKJlY nnacTHHKaMR HCKpOBhiX KaMep. Bbipa6oTaHHbie c noMOIUbiO IipeacTaB·-
~ j • • - • 1 • ,· .,: ! ·' s ~ ~. ' ; -~ . ' : . ,;, ; ::. 

•neHro
1
fi Ha pHc. 2 KapTHHbl cnc;>co.6bi H3~epeliRSI/E,y 6ya,YT,,ITPH_~~~~bt: no~.T()o• 

;My :H AnSI HCKp0BbiX;·K8Mep. :·,. '~' .f.\ ~- ·: t"<t "<~ j':. ·~·~ 

:>. nnSI Bb!pa6o~KU HaH6one~ y.r:io6Hb!X cn~co6oB onpeaeneHHSI auepi'liH 
~.;...... " 

'f;';0 ·p~'b'~~;o.fp~~,,K~~'~p~'l'6 'fi1{i}~'1'ilfiii~;H ,_oA~~a'K6e'on 'ronmHHbi;~'R~ 1 ()aRHaKO-· 

i,:g 



. . ·• ~-.: 
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BO~O ;MaTepHana, f pa3.QBHHYTbiMH . Ha He60nbWHe. O.UHHaKOBbl9, paCCTOSIHHSI. 

llpo~ne~~M B·Ce :· ~apaK;~pk~I~ • ~~pT~; . ~~~~pe.ne:e~HSI~~HB~9Bb!X·. ~neKTpO~OB. 
._., ~ ., •• _.- .• .. .... •• :~··. ~·'-·· ·-· '~- .-.~ .. _,_ . i~'-~ ,._ ~'.' 

H. noaH.TpOHOB. B ,cKaamHHax Me~.ny nna~THHKaMH HCKpoa~ii, KaMepbi~ .3To .. ~ .. 
.. ~ •.. '. :· t'" ,.1 __ , ......... '~ .-·. • •• ,, • -~~--~ "'••< '·%, ·-.:·~ ~ ..... ~·- ._,. '-~ .·.-~ 

y~o6ae.e. ace-~,<>.· c.nenal:~, n.o!lbay_Sicb,. co<fTaeTc;r.seaao ?ripenap~p~aaaaoft .K~P:-;, 
THHoA ,p~a~H~n~ .nHBHSI 5 .Kceaoaoa~ft nyahipbKoaoii K~~epe, npe.ncTaah~a~oft 

••• , ' ·-,~ ••• •• ;>.""~ -~-~ -~. -~~~ •. ·<•. :.~ ~·,. I.'""'• ' • ~· ·' '-'''--'' ·~ ... '·' ' ... ~. ~- -· -~' . ; .• ..- --· ,. ;:'·· 

.Ha. pHc •. ~. ~ -~ ~-- .·1 r:•'" · ~::.. ? ~ ~ 

.:. B pa6oTax, ~ Bhinonaemihlx. paaee, .neTanbHo ,npoa~anHaHpoaaHbi. nHBHH, 
": ' '": •: " . ' : . ' " ' . ', ~ .. .. . ' /16' 19 i ' ' · .. : '' .... ' .·' " " . ". ,. .. '' ' . ' ' ~. 

paasH~aiOmHecSI,B mH.nKoM Kceaoae · ·~ "- . : Oco6eaao .~noapo6ao. Hayt{eHbi . 
"« --~-~·· ' .>--:"_:-·~ .. ~ ..... :··.\·~-~ "'' . .,. .. _. __ :_: ~- :!.";·-' .. ' ' . ;_"',~:~ •-..." _·_·:·.;_· . . ;-, 

nHBHH B, .QHanaaoae aaepi'Hft nepBH'IHblX raMMa-KBaHTOB ',OT 20 .no 2000 MaB 
/16 17/., : ':'": . q'>. •: .•'.•:.· ..... ,, ····~"·' . ... "...... ,,.,. . . ' 

" • .Qng, K~)K_.U~~.O;;~~~:e.~H_H,; 'i~Y. ·li~.6~P,. ~~cnepH~~H:~:'bHbiX1 ~a~Hbl: C~~ 
/20/ . . .. . .... N , E. ). . . "'N2/N 

, fl~P,)I{~T,, .• ,!, _Ka~~~!lH~IO, KIJ~~Y,r.~,, (;EY;~:, d .H ee: _<f>n~I{T~.a.UH~ •. -.~~ . j \ 

•. <PniOKTy~tiHH ~· Bbl.tleileaHH. a.aepi'H~ nHBHSI ;1a l:tafiaoA _I'ny6Hae t, 5A(tj2./ A(t); 
""'""·~-' '~ • ..J .......... ,_ ·,l, :~,, ~~-~~'--:' . .;. ..._, •···:--- _, __ .,.~ ---~; ,. <, •• _~'~ '~·.,.;._,;'~'.- •••• ·- ••• -·4- .... ~. ,' ;":"' (:, -~---~. 

. , 3~BHCHMOCTb nonepetJHO~O .pa3Mepa nHBH~ .OT .I'ey6HHbl paaBHTHSI JlaBHHbi ~ .. 
-!::: •••• ~·:-..~-'-~, 'J-.'_~. : ·'~--·-: _'·"'~' ~ ~·~-··'c .... ·:_,.,~ .• · . :·· •'·• .. '. ·'-2'' ·"-'<··.','. -~ ~~ .!.·:- ~- ·r··<:·~- ::.• ->'· :'"--/<·'; 

;(t) H <f>niOKTyauriu··~'THx· paaM~pos _Bx(tJ..,(x(tJ •• J~h:cJ!enciaanHc~ TaK~-~-, 
. . . . . '• . . ' ' . •' ' /18/ .. · ' ... "· . ' . ' ., .. : . 
$niOKTyauHH cpe.naeft tihukbi paaaHT~·Si d naaHHhi • B HCcne.noaaaaoM AH-
ana~o~e,.aaa~ea~ft Sf,19PfH!! .,E,y ?THOCHTe.n~~aSI .. .nn,~nepC?HSI. aToft anHHbl co

c~aBnSI~·; ~. 2'0%. ::~;3SBHCH~O~ 0; -aHepi'H~ -~-~M~~-KBaH;~~:~~;~,QaiOIUlfX 
.2 ~ ~ " :, ·:"'.~---""--~·,. ~-.. ;._:: \ . .;,.._ •.. '. . ;,_ -· ;.;,~-~ ··---.. ~~~ ::.:.-.~ .. -- .,_ 

nlfBHlf. • 
t""·;•(,·~·:.;·;;· ~~;~·-'~:·~(~:':'' ~:-··"".~--.~;~~;····,:.-~·~;'".~" ..,,:. ' .. -.·~:-.~_;~_;r::..:>' :~:. -:-::~"';_ .. _ 

Ha COBOKynHOCTH HM9101UHXCSI peaynbTaTOB SKCnepHM9HTanbHOI'O HCCne-
1~~J- .. -~ ... ,<~r~: .· :~_~;:ft:~---~·.-· _ ·:··.-:.l.' ·-·t~ (""·--··"·:·-- :_r~~·, ~·}· ·~-····- ,. : ·-:.·;·, ;·\ 

.noaaHHSI nHBHeft · B KCeHOHOl1ofi nyabipbKorioii KaMepe cne.nyeT, 'ITo".nnSI · onpe-

.neneaHSI a~e~~~H ·· I'a~~~~~~~;iiToJ:~ licipcishix:'i<~~~pai··~6~§i':6~iTb ·~~ii6n'b';_ 
'':''".?: · ... , '"'""~·- ;.::_·. <"Z ~·1-. H < ..: •• '.~:·:·.:.; t n ·~ .. ~.' . ; ~ /'' 

30BaHbl cne,nyiOIUHe 3aBHCHMOCTH: 
, r:: 

<·:· ,, I.N(E, E, d)= .N(E, E, D.t) ;;~(E E, ,2~;/:~;;~., '"'' 
,., ..... , ·>Y·"...: ·:·' ·..:.:···>'· ;.:·• ·.· .-,:,r ·:,·.:·,·;;r .. 
r·: :· . +:··· + N(E ,E,.d -,;-,D.t) + N(E ,E,d). 

:';(2)''" 

~-t: :~. ·~ ' 
HnH 

. ' . y . ·. ·, •.. , ... ', '' y. . .... : .. 

,.·., ''!· ~·r> _,~ .-f .. ~--: .. ~- .~'~:);~:·: -:'[~~--;'..?< 

I.x(E·:;•E, II r;;· x(E:,· E,-D.t) + .;(E ;·E, 2D.t)c·.+ 5: 
y . y y (3) 

+ .. :~.<~{E;:,:.~; d -~·eY+ x(~,(:~·/J. ·:e..:.:,.::;.:.·::~·,'~~:~~.:··· .. ~·;·,.· 
~N.(E .. , E, if.. t)= JN (E , E ~ •. i D. t}dE ,'.':"". ~6o.~~Ia;t,a.!'l,r .. ~P,;J;t,?,~~ .'IH~fiR.~~~-~K.TpOHOB •' . y, • • "(~·- .. -.... -~y- ,1,.·-~~~--~- '·"'--· • ·~···~•' .. ,...._·_.,.~~ ·-" ·-~·1,•'• ·L'-·':;,. • ,;,Ji); ..... ~.,r::.~ •. · .... i~ j • t 

flO 

J 
~ 

'l 
~l 

.... _ 

H n03HTpOHOB C SHepi'HSl! 

~ if.. t 1 B nHBHS, C03.QaHH• 

By ' 
= Jx(E ,E',iD.t)dE'~ c 
.~ Y· .. . 

noaHTpOHOB c aHepi'Heft 

I'aMMa-KBaHTOM· C :·aaep 
·' ,~. ; -,· 

pbi9 . .nenlfTCSI ~eCb o6'h.E 

'lana oTc'leTa t · npH~'g 

Hccne.noaaaHe aaaHc 
·.- .. '.'«,: .. 

nHBHeft c'aaepi'HSIMH 20,4 
' . . 

nocTpOeHbl SKCnepHM911Ta; 

6hiTb 6e3 . BCSIKHX H3M9Hel 

. C y~eHbW9HHeM 'f..t 

H9Bb!X aneKTpOH~B H noa~ 
,. ~ ~···-· ,.,. ........ , _ _, .. 

I'ny6HHhl pa3BHT~SI nHBHSI 

I'aMMa-KBaHTOB B KC9HQHj 
·' 

' noKa3aH Ha6op · KpHBbiX, H 

. H I. R npH"iioaba'6iaHHH·~ 
CTOSIHHe Mem,ny nHHHSIMH • 

{
1 

(t,Ey) J:&=~(~E>/ 
I'paHHUbl .UOCTHX<HMbiX .. TO'l 

. t 
nHBHSI d : Ha. npHae.neHHb: 

cnoco6ao6Tb .. JlobTHI'aeTCH 

qae HCnonbaoaaHHSI ,nng o 
~ 

Jiy'llU8SI TO'IHOCTb COCTaE 

onpe.neneaa H3 aaBHCHMoc 
t'• ~ ··.~~'"-·.· . ~{'"' .. ,.~. _f 

cnyqae ny'IWaSI, TO'IHOCTb'' 
-~Ji~'.~·.l i ..... ~-~ .. ;;;_.:~~--~-: 

C 60nblUHMli <f>niOKTyaUHSIM 



~HH8K0!'1bl9_, paCCTO.HHH.H. 

H.H:;n!fSH9SbiX, aneKTpOHO~ 

HCKpOSOiL KaMepbi. 3TO, '"' 
.~. ', ' "i ' < • '"' ~ 

10 cnplmapHposaHHOfi . Kap-: 
~ - • '- • • - - > ~ 

: I.JP08HanH3HpOS8Hbl nHBH.H1 

5:HHO ttOJlp06HO H3y'leHbl 

ISHTOB oT. 20 llO 2000 .Mas 

~P.HM9HTanbHbiX llBHHbiX c~

!9 4JmoKTyauHH. B_N 2 !N i .. 

oifrny6HHe t, 8 A (t )~/A (t} J 
·-.' , .. ·" . , ' ., "' . . . ; ' ·~ 

:· 1a~Cf1J?ll~sanHcb: TaK~e:r 
·.. ·• B Hccne)losaaaoM i:til-

rc~epc,li.H; aTOfi ll~~Hbl Co

•KS8HTOS1 _ C03)l810IIlHX 

' ' :. s: : :'. ~: : .... -' . . . . . i . • 

~KCttepHM9HT8nbHOI'O HCCne-

pe cne)lyeT1 tlTO 'lln.H' onp~-

',. 
(2) --~ 

(3)_,_ 

H noaHTpoaos c aaeprH.HMH1 6onhiilHMH 'leM E Ha rny6HHe pa3BHTH.H nHBH.H 

ill t , B nHsHe, C03Jl8HHOM raMMa-KSBHTOM c aaeprHeil: E . x(E 'E' i :A t) = 
·y y 

By · ... -;·~·-, ;· ! -- .... ~.. . 1 

= J x ( E , E ' i ll:t) dE' - cpellHee paccToHane TpaeKTopufi aneKTpoaos H 
.0 Y) ~\-~ ;-·-· f ) _i «~ •• • ii ... J. 

noanTpoaos c :aaepruefi, 6onhmefi E aa rny6n11e t , B nusae, coallal!l!OM 
: :; \ i . I ' : I : ·; '. 

I'aMM8-KJ38li~O;M·- C "~aeprHe~, ·~ ~ Y..~· ~~ t .E!;,4· >: ~O~~~HHbi c;erMeHTOB, Ha KOTO-

pbi9 JlenHTcs:r ~ecb ~5t.eJ :H<HllKOCTH a ~aM~p~. ·c puc. 2) .: B Ka'lecTBe a a-
,. -. J. -.'1.. . i : "f->' -~ . : -~ . 

ttpHHSIT~ TO'IK8 K~l!BepCHH nrpBH'IliOI'O I'BMMa-:KBaHTa. 

- ' "' ? ' 

l1ccnellOBaliHe';~~~cJ~~~;~·~----·~)-7~-}s')~bo~~~;~-~Cb' nollpo6ao Jln.H 
:: ' ' ' - 1 ...... ' - ' I _. /21 I 

nHsaeii c: aaeprHSIMH 20,40,80,·150,300,1000,1500 ·H 1800 Mas :. BbinH 

nocTpoell~; aKcn~pHMeH~~nLllbi9\13aSH~~MOCT~ d) ll ( 3) 1 ~OTOpb!ej MOI'YT 
.: ~•••c¥·~'7•>·•;-~,..."""'-'--'~----. .,..,. ~-... -~ • _,__.,_ -·~~· ;, ... :,....,.~-..,_ ~ ·• '"~ ••·• ·--.•'"'~"-··-··- • . .,._ __ --· •·-·" {.· ,,.... '' •: • 

6biTb 6ea 'BCSIKHX H3MeHeliHH HCttOllb30Ballbl B HaCTOSII!lefi p~·f>oTe • 
C y~eHb~~lllieM /),. t: ~'N ·- CT~~:JHTCSI K -~ R ;_ nonao£_cy npo6ery nHB-

-,~ : i f _:, /:~· ' -~,_- . f ' : ~ : - ~ 

HeBbiX aneKTpO,HOB H noawrpOliOB~ .. 3aa'I!:~HMOCTb ;nonaoro npo6era ' ~ R OT 
~' ,._, -~·-">"-'""---~....-"'-"- .,........,,,..,..,...__.~:._.{.,::...,_,? _ __:/,..,_..: •. ~.,~-~,~~-;:-·-~J ~-~"";._..,_."_·~ .. ·~----~~- ----~~ ·-·~ ~ 

rny6Hllbi pa3BHTHSI nHslls:r ~cnonb"!OBaf!aCb llaM.IiiJtn.B onpeJleneliHSI aaeprHii 
.. l • . . •.. ··. \ l /13 21/ . 

raMMa-KBaHTOB s· Kceaoaosoil: nyabipbKosciii KaMepe '. 1 · •• Ha p11:c. 3 
> -~ t ·-; , .: L/ .. , •_: .. } ~ \. ~ ; i . _ 

noKaa~H ~a6op: fPH~~Ix, H'~~~a~a-rom!x c~opocT~ c6nHmea~s:r 3lla'lel1Hii ~ N 

H ~ R npli"i3o3piic'T'a'alill-n :--n:·.::-"iiliC.ilo':'iiiilinii: lia""eilHliH·uy::•iC'i; llt- pac-
' ' - - . '.' .· . , .. ·.,, .· • •. \· : 0 -

cTos:rnHe Memlly !iinnHs:r~m. Ha pac. 4 ;H 5-noiaa~Hbi aas~~:criMoCTH i$ji~ 
[

1 
(t, EY) ~r/jJ=.~(t;-EyJ: 2~~ KpHBbiX~ H3o6pa;~aA;Ix aa p'Hc. 4, tKa3allbi 

. - . '; .( "' ! ~ i "l ', ;-, ,. 

rpaHHUbl iOCTH0HMbiX ~ T~~~~~eii·npH~pa:3llbiX. O?pe~\\HSIX' :fnHH·p~3BHTH.H 

nHBHSI d •· .. 'l13:·npHBe)l9llllbiX peaynbTaTOB. BHJlH011_ 'ITO ·ny'llllaSI pa3pellla!OI!l8SI 
- 0 ._ .. __ r _ _ ··. :.~ _.J ., ·:, -C'"·~-~ --.... .... ___ ~ ··<\ -~ 

cnoco6aoc-x:b _JlocrHrae:rc.H npw· nonnoM,p_aaBHTHH~.!JaBHIIbi B KaMepe, B cny-

'lae Hcno~~s-~~~H~;- ~~~::c,~~~~:;{~i;~'.-::£;~-~·;;c!~~~-;H: · ·J:iR= f ( E , t). 
"· ... "' ,.,,,.,' .. -... ,., y ' .·.: •. ·., ,_, y 

ny'lmas:r TO'IHOCTb 'cocTasns:reT.flE .. /E =· 10%. 3aeprH.H E MomeT 6biTb 
y y ' ' y . 

onpe)leneaa H3 aasHCHMOCTH vi x = f( E , t) c MeHbmeii TO'IliOCTbiO. B aToM 
-?:·~.-:~l:·:l';··:-i;·" "t~!:'":-:'-i~~:·--~-:"'1;7·-:- ........... ·-- 1,-.. ~-~) '>'-;":;.~;,-J:' .. ';i'c>··'"'q 't'-. • • .... ::·· _;:~ ~ ••• -:; . 

cny'lae 'ny'llllaSI. TO'IHOCTb' COCTa·sns:reT "" 20%o . 0mH6Ka CBSI3aHa a' OCHOBliOM 
.:;.;~I . -~- •"' ~; ~ :~:i .J_iV~n::: 'J<~~::F ..._, ~-l., ;; n.;-;:{;_::r:_;;~:l··'"'·-:};__ ··(:.:~ '-: .'." ~· - , 

C 60nbiilHMli 4JniOKTyaUHHMH;B ~x':":,c:HHOI'Jla;JlOCTHI'a!OIIlHMH,!70%;:- c~ 
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PHc •.. 3. Ha6op KPHBbiX, H3o6pa»<lnomux cKopocTb c6nH»<eHH51. saaqeaHlt 
.I. if .. H '!,if .. npif ~ eoapac'Taa&ii ·~ < ;; . :.:· ·~ifcno 'nii~!ii'~~' ,:~"'-~ eliaasiuy 

t 
0 

. = 40.·MM) ;J fl. t~·;paccT051HH9lMe>Kity~nHHH51MHo'"•'{:·;:tt'l'· ~ ;\i ·:·· ;,:;:: .• :•~ 
' • , . ,. I . , t' '" ' - ". - ' , .. .. -~; • , .•·.. ~ ~ o '• . 
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PHC~ 5: 

;o l 1! '\ )\ 
( 

:t 

3aa:~~M-OCTh: --~ .=:~-; ~f t:·E 'J. ;: 
- l --.. ' ' • 2 - y 
~.r ... :: -~ "'~--:~~ .. --:<t.:~: ;:~ar~E ~:!" "'::td.{1 
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It~ i "'! £ •• ' 

TaKHM o6pasoM, a:aHI 

a:a"-3aaHC:HMOCTh .y!.N ="{( 

E Y npcicTa - nollc_'IHThlBa 

a:a )l8HHOft )lnHHe pa3BHTHSI 

!lJopMyne (2). 

4. Aa:anH3 TO'IHOCT 

H aH6onhwag TO'IHOCT! 

~HX nHBHH, 38BHC5IIll85I OT 

I'~eTcg B cnyqae, ecnH TOJ 

TO'IHOC~h _f5_~1f~Ka _ H:_.llOCTH,:ll< 

KOBhiX KaMepax no nonHoM 
- . 

T.e. COCTaBnSieT "' 109 
'·t 

H85I TO'IHOCTh MO;>KeT 6h1Tb 

OI~moKa MO;>KeT 6hiT~ 

uecce HCKpoo6pasoaaHHSI B 

uecca HCKpoo6pasoaaHHR 3 
' • ·: ,·,-. c 

phi. EcnH npHHRTh, 'ITO acp 

Jla, KOI'Jla Me>KllY nnacTHH!I 

O;>KH_fl8Th . onTHManhHO JlOCTI 

~HX nHB~k' r I'aMMa_;;KBaHTOE 

TonmHHa nnacTHH · ll'cKpoaof 

6onee Bb!COKHX- 3Ha'leHHSIX 
·' ·.· .' .-. ,, ,.,. . 

H3..;3a H9CTOnpOU9HTHOft 9 

THHK8MH. 

K.C.llia:eftllep no)lC'IH 

nnaCTHHaMH. TOniUHHOft<0;1] 
. .. '[ .·~ 

cpaBHHTb C )l8HHbiMH, non) 



s ; 
;,-.,.~ 

j 

TaKHM o6pa3.0M, aaa66nee f TOtiHblit. Me TOll ;;;;,.• STO 'Me TOll/ onapaiomHitc.si 

aa" aasacai.wcTb :v'i.N ;,;· f( EY, t) ·. •. ITpaKi-li'ieci<asl rip6itei:lypa · onpeAenealist 

E y npcicTa •. ..;. no.cic:iuTbiBaeTc~· cyM·Mapaoe' <iiiclio. 'i:ic£iqi BO • scex. CKBS>Imitax 

aa Aaaaoa Anaae paasaTIHI ·nasa ill,,, H ·' cifei:losa'I'eni>ito, 'E onpeAenHeTcH no y 

q,opMYlie (2). 

11:3 38BII:CH:MOCTH: 

Ha~6onbwaH ;'TO'iHOCTb onpeJ:teneanst aHepru~. ~aMMa:..::KBaHTOB, coaJ:taiO

max nHBHH, aasacHmaS:t oT senatiita~>I q,inoKTyaulia Ei ~npeAeneHaa N , iloc1-li
raeTcH s cnyqae, ·e~na 1'onmaH~ nnac~aHoK s ~aMepe ll t ... 0 • T.orAa \.~Ta' ... 
TO'iHOCTb 6~H~Ka J.< •. ll()~T~>I{H~Oii TO'i}!()CTH. np_~ .. oiipeJieneltHSIX E y -~~~~Y::'hiP!;'.-

-. ' . . . . ' 

KOBbiX KaMepaX no nonHOMY npo6ery riH:BHeBbiX aneKTpOHOB II ll03HTpOHOB1 .: . . . /13/ ' : ·. . : .. . .. 
T.e •. .COCTaBnSieT "" 10% , J1ccneAOB8HHSI UOK838nH1 tlTO OUTHM8nb-

~8SI To'iHocTb t.i~>l{eT 6b!Tb ~ocTu~ayTa ~>l{e 'np~ '·~·t·= Lt. • . ; 
' .. . "" .. ".· .. ') .• . .. . :> 2: 0 

Owa6Ka MO>I{eT 6biTb npaKTH'ieCKH 6onhwe na-3a <PniOKTyaunH B npo-
~ . ·, -~ ~ ,. " · · .:rr' ..... ... " ·<.::· 

uecce HCKp006pa30B8HH:SI B menHX M9>1{llY nriaCTHHKSM_H. lflniOKTY8UHH npo-
t; 

ue.cca...._~f~P:~06p~30_138H~~. 3.SBH:CSIT OT_: q~~na an~KTpOHOB1 C03ll8IOIUHX HCK-

pbi, Ecna npaHHTb, 'iTO a¢<PeKTH:BHocTb B0311H:KHOBeimH acKp 100% eme Tor-
.. -·~ .. ::.::.~:~.:'.:...~::~:.-: .. ...:_.,...:.~·-,·::. ~---·'·'::,::."_. ::_~",.: ::"_~_:_·_;__: ,----~ .. '•" ~- . '~ -

ll8 1 KOI'll8 M9lKllY nnacTHHK8MH npOXOllHT He 6onbWe 20 'l8CTH:U 1 TO cneJ:tyeT 

o:iKa_fl8Tb OUTH:MSnbH~ JlOCTH:>I{II:MbiX. TO~HOCT~ft. snnon;. 'llO 9Hepraa, o6paayiO

'"m~r riH~ak' ~~'aJ~a.::'KsakroB: J arieK:X.poltori: : Ey ~· 5 fa8; Torda cyMMaplfaSI 

ibnm.~Ha' nnaCTHH ~CKpOBOiiKaMepbi aon>I{Ha Gb!Tb He 'MeHbWe 15 to' •. flpn. 

6ciii~e ~Bbi~OKHX saa<ieaanx 'E y TO'iHOCTH~(;npeJ:teneimSI 'aaeprHlf 6yJ:tyT. xp<e 

ira..;;3a a~cTOUilOUellTHo:fi • s~<PeKTa·a~iocTH' B03llHKHOBe.HHSI HCKp MS>I{llY nna(:;,;. 

THHK8MH, 

K.C.IllHeiiAep noAC'iHTan nonuoe ··~-~crio acKp' s ac'Kpo~oa K~Mepe c 50 

nriacTH~~MH TO;.;IUHHO.ft LO,i t t ~ K8>1{J:lij_~ /S' 141:. 3T!{'lla~Hb;e. MO>I{HO ~pSIMO 
' ,~} ,, h <...... ~ -~ \ ' -~ ' - . '<" ' . 

cpaBHH:Tb c AaHHbiMH, nony'ieHHbiMU lia aaanaaa riasaa· B KCeaoaosoii ny-
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3blpbKOBOA KaMepe. ,llpH nOllC'leTe, H8 K8MepHOM:CHHMKe. 'lHCna nepece'leHHA 
, • .. • • ' ' ~. • • ' • '· -, _, ~ - • • - ·-· , - ~ 0 • • ~". ,_, "" - ,_,. • ,_ ··-· ..;_ ,, .. 

. B38HMHO napannenbHbiX, nnoCKOCTeA,. nepneHllHKYnHPHbiJCocH nHBHSI, .nHBHe-
. • ~ ,i ,..~;" - ' <~I. '" '" '" •• ~ ~ ,.- • r ,i. C 0 • • ' ~ ,, • • , ~ ' , ,,,_ .,.' '- , •, • ~< -. , • ..• , ~-

BblMH sneKTpOH8MH paCCTOSIHHSI •. Me>KllY, nnoCKOCTSIMH 6binH p8BHbl . fl t . .. ' , .. ' '"'- ·.,._ ·- ... '· --.:.:.·,._:·.· :;.:· . - ·" ... _...__ -~- ~-·: -:~:-·, ~ -. .;·_ ... ''""- ,_' 

0,12 t 0 • PeaynbTSTbi cpaeHeHHA, npHBelleHbi .8 1-a6nHue 1. 
•• '- •• '' • '• .: • . -·. . •.. -~ ••• - • '--- : • ' -![< • ~'. ' > • ~-- • • • • 

Ta6nHua: 1.· 

·"'1'""•--

.•. _. -~acri~:~cKp Ey 

Mse 
0>KHllaeMoe H3 _ HollC'lHTaHHoe B ./S/

. HCKpOBOH 'K8Mepe·;,. ;< 

150. 
; " -

' 21 +4. .. ~ -- ... ' f~~·.it~;l 
20+6 
~}\~-- ,. 

.:. 300 .,_30:!:.6, ·:-."j ·- '.;. 

-'"~f ... 

A":,_ 

··~-·- ·;·~ ·•.:· ,,),:,·;~·~E,:. > "'::r~-->"·-·• . ;,, '> +b;~·-:,._,.~.,· 

Mo>KHO KOHCT8THpOB8Tb ·xopowee-·cornacHe Me>KllY ll8HHb!MH, nony'leH-
'"-- ·'"."·~·;:'·' ,- •;! --,~-~' ~;'r~'r" ~" '. ·>·--·· -,.J-:. _ k ;' <ti: ; •-":_--.::--.-~~- •w:~~"' c· ~-

HblMH 'H3 npoBelleHiioro . '!ia.MH aaan~a~ nnBHefi Ha CHHMK8X c i KCeHClHOBOM. ny-
~ ..;. ~,j\ :. " _,. , : :~A d4 ;;_,.;-:_,>, : •• ,~~;):~"1 i ;;L;:t 

3blpbKOBOA KaMepbli H llSHHblMif, nony'leHHblMH H3 uenocpellCTBeHHOro llOll-

C'leTa' 'l'Hcna. :~cxp :~' MHororidfi~THH'laToi'I HC~~·oa:bii -K~~~be.-
',' :' ~ ... ·;/ . ~ ;- -:~ :-~ ; ~~' ;:..; . : . ~-

5. 
::.<T; :.:; :~ 

'\. 

113 BbiWeH3no>KeHHO~O __ CnellyeT, ~TO llOCTHraeMSSI TO'lHOCTb __ H3MepeHHS1 
~.; .. ,.:·,·;·, '· .. '~,.·",.,_ .. ;.,: 'i.;' ·.,... .:~~- .. -~ .··•• .. 1;, _ _, ,:- ... ~--·,_,_,..:., ~: :.::·;:·-~;~--~' -"-·~·-.:.~.~······' 

9HeprHA T"8MM8,;;,KB8HTOB H sneKTpOHOB. C llOMOWblO _HCKpOBOH KaMepbl orpa-
. ' _,.J ~ .. ·,;: ,.;:•.; • ~.- • > ~.:;.·1,.,.,··~~::. ~4 ,;'_:~;);.:_,, ,---:· ·.·.-:.:,,;;:· ,._ ~,: .... : -. .._: ·";.,_>;;,' 

HH'leHa llBYMSI rnaBHb!MH .«!JaKTOp8MH: ·«!JniOKTY8UHS1MH"_cpellHHX ·xapaKTepHCTHK 
• ~ ..... ,_.~· •• ' •. t • ~> .:.~:.~~~ ;~ ••• > .. '.c •• ·-'~;·- ·;..··'·~·.<·: ~-..:~,;_y;} .,.-~ .. , •. ..,_;:~-~-~·.· 

npouecca pa3BHTHSI.nHBHS1 H ¢niOKTYBUHRMH s«!J«!JeKTifBHOCTH HCKpoo6pa30B8-. 
~."' ~ .. ~.' ''<·; .... , .... ~';"~·-~-._:~- ::.,, .. :,,,,~ ... C.,.~.-- ~.:, ... ·_.~- .~,_ .. ;_,.,·!..,.~.- .:·_.·.·_,_.:;:· 

HHSI,. 3Tif. llBe npH'IIHHbl rnaBHblM . o6pa30M. He06XOllHMO y'leCTb npH npoeKTH":" 
':,; · '- 1 • •• - • ;_'.· "·'·-~ ··~·· ~ _ •• ,;<_~: t', ,~, .'·-. ; ~ ·-:: ::.'> ".~.,..::",.n .. ~; ;~,_,~· '£ 

pOB8HHH HCKpOBb!X K8Mep, npellH83H8'lei!Hb!X llnSI perHCTp8UHH H H3M:::p~~~HS1~ 

9HeprHA raMM8-KB811TOB H sneKTpOHOB, . .., •.. -
' , ,;/ ... ~,: .:.:i_.: .... _.f: :-; (;.·~.~.}, .• "!·'·,>> ·.-~:'!:. !-;_ }1;•, q:J;':',;.,-~·::J:<IJ..,."'-
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