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Pa6oTaMR <PiKyH H MH>IMOTO ·' . n 1959 r. f'jhmo iiOno:w:eHo. Haqano ycn;wHoMy paa- ;; 
.\ 

BIITIIIO· HOBOrO, MeTO.llB 
. ' ' . " 

pen!CTpaUUH 3BpS!>KeHHhll( 'IBCTHU C UOMOLUbiO pa~pll.llH.blX .. ll' HCKpo-. 

;;hi X KBMep, 0co6eHHO 6ypHO CTBn!l HCCne.nosaTbCSI H npH!deHHTbCSI B cllii3H'I~CKHX. 9KC~ep~..:; 

"MeHTa~- MHOrocnol!Hb!e IICiqJOBh!e' Ka~epb! C He6onbill~MH. Me>K.nyaneKTP,O.llHh!Mll '3B30paM~. 
' (,.; 1, .eM,); -Hx oco6eHHOCTb!O HBnlleTCH .B03MO>K'H,OCTb ~erKO ~~paBnSITb apeM~HeM ·naMSIT~, 

11 .MepTBhiM· speMeHeM c noMOLUb!O no.n6opa cooTseTCTBYIOLU'ea. senH'IHHhi O'IHLUaiOwero r;onH, 

~OJ:tBBaeMoro n_a_ aneKTpo.nhi, BpeM>I naM>ITH IICKp~BhiX i<aMep_ c Ma·n,;':1" npoMe>KyTKBMH ·. 
,·, 

. MO)K_eT, ne.rKO BBpbHp~B~T.bCSI s. npe.nenax OT .nonH M~~poce1~YH.llhl .llO ·,!:lecli.TH H, 6onee Ml!Kpo-

- ceKyHJl,, 

qecKoro nong Mana, e y6pan; anei{;PoH~ H3 o61>el.ta · KaMephr 3a cpasHHTenhHO KopoTK?e 
. . \-

·. speMH He y.na,eTcH: 
_; 

' ' - . -; .. . '' 
s 3aaope . .no. TBK~ro aHaqe-. 

'HilS!, ·npH KOTOP,OM nony'llln8Cb 6bi ;pe6yeMSSI senH'IHHB,·CKOpOCTII_ .np_eli,Pa aneKTpOHOB H spe

MeHH o''IHCTKH; O.nliaKo 'n ·.nel!CTBHTenbHOCTH aToT nyTh -~itia"br~~eTC>I :~enpueMneMhiM, _T;K 
' ' . ' . . ~ '- ' ·. . - . - . 

:. 
1 

-KBK ysenn'leHH,e, HanpS!>KeHHOCTH UOnH' .llB_>Ke .ilo B~nH'IHHhl,. q6hl'IHO · HCnonb3yeMOJI B ,IICKpo- ' 

·:. ~blX KBMepa:X C He60nbWIIM~ · 3B30p8~H: '~puse~eT ~ _'SH8'1HTenbH6My B03p8CTBHHro . a6conroT

HOJI paaHHUhi noTeHullano~ Ha, aireKipo~ax K~Me·p,; 3a c'leT 6;nbrJol! s~nH'l~Hhl npoMe:w:y;Ka. 
·-.. . ' " . ' ' ~ . . ~ . - - - _., ' .. . . 

.. . '8 peaynhTBTe . 9Toro ·a· raae 'B~3HHKHeT. ~na6a>1 IIOHH3aUHH H. B036y:w:.neHHe MeTaC.T86HnbHhlX 
. - ' . . . ' ' ' ... . ·: ·. . ._. ' "' - ·. -- . . ' . 

··P, ypoBHell BTOMOB, .'ITO yxyil,waeT BpeMeHHhie xapBKTepHCTIIKH KaMepbl, , ··,, 
. ~ .. /, ' - ' . . :t. 

· . ..-'-

'AHancirii'IHoe nono:w:eHHe B03HHKBeT ··II npu nonbiTKe. yny'IWHTb speMH_naM>IT~ .·u MepT-: 

soe speMH,raa_opaapH.llHLrx K&Mep npH: IICnonb3o~aHunonepeMeHHoro ·nonS!,' HBKnB.llbisaeMoro.· . . . ' . -, ,· ~- . - "" .. , ~"- ~·.·· ,.'. . 

HB . ·'aneKTpO.llhl:- 0.lli!BKO·. H, B · 9TOM cnyitae. BpeMSI HBM~TH. OCTae;~SI H8 ypOBHe· OKOnO 

3 
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'; 3 MKCE)K' ; H KpHBaH'9cPcPeKTHBHOCTH perHCTpauH'n· qacTHU HMeeT nnHHHbie··_.·xaocThi'.-

• \. ' - • • .,. • - I - • . ; ... ::' ;·-.· 

. 3HaqHTeTibHOe speMSI naMllTH · KaMep C DOnblllHMH npo~e)l{yTJia;._;.H lmimoc~·' bc~~BHOA 
- . . ' . . . ' ~ ' . . . . :, . ' _._ ' .. , -

npa'!Hiwl!·.nx pi'!JiKoro HcnonbaoaaHHll- a cPH3H'IecKnx aKcnepnMeHTax; 'BMec.Te c· .TeM: Hli.teeTcSI· 
• ; • .. • • • .-·-.• ~ .·:· ,· •• '" "·, ·, '_._-,- . l ' -. __ ;. ~ : ••• ·_ •.• : •• ~···' ,, ~---.·~-' 

'pll.ll ·aa.oaq,' pellleHHe. KO~Opb!X :MO)I{HQ Dbl/10 _'Obi HaHny'llllHM· oopaaoM 'BbmonHHTb c<noMOLUbiO_· 
·.' ·. __ ' :. '' --~ ", '!4;'· ' ' ' '' -· . "" ..... ,·,:. :_- . :-·-. > .... ·. 

TaKHX :KaMep.'· TaK, -H'aripHMep,·· a paooTe· . -. cooomae'r~H- a· -npocTOM · cnocooe. HaM-epeHHi. HM~-: ': 
. / ' · .. -~: ' ·. _ .. ~ ·. ·~ ·~_,, ' " .. : -, I. • . ·.' /' _:_, .. ·:· .. •< '·:·.. ,. 

· · . riynbCa · 3apSI)I{,eHHhiX ··.qacTHU. c noMOLUbiO. HCKpoaofi KaMepbi. c oonbllliiM npoMe»(yTKOM.··. B .. >_ 
, .... · · "ll-iOI ·: ·. · -- :_ · .. -' . ·. · · '- · ·. . . .. .. · .- ·. , '< . 

. paooTSX. ; . noKa3aHa' BbiCOKall. aciJcpeKTHBHOCTb. perHCTpauKH B . pa3pll.llHOJI. KaMepe O.llHO-.':-

• i~~Me~H'O ~:~?K~~bK~;-HC~;,· B~3HHK8IO;JR~ :np~. n~OXO)!{.ll~~Hll. qaciHII~In.o,ll
0

Heo~nhmll~;y;no';,{: 
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HOCTH 'OpH-. oOnblllHX. a'i)e;._.eHax. aa.oep)I{KH HMnynbca OO.;,SICHlleTCSI.· cne.lly!OLUHMH npH'IHHaMH: 
~-- . ' ' " . ' l . . - •' ~ I 

1 )· yxo.llOM aneKT'p';,H~B' H3 cne.oa qa~TH;bl .ila .. 9neKTpO.llbl' KaMe phi' a·a 'c<i~T: .llHcPcPY3IIH; ' 
. ; ~ . . ._ ~ .. , - • I' , ·. • . . , . . ~ . -~ ·. ' . - , ,; - . . . 

·.':2) peK.OMOH.HaUHeli, aneKTpOHos; ·3) npHnHnaHH~M a!ieKTpOHOB'.K MoneKyna,M 9nP.KTJl00Tpnua-
. ., . ' . . ~ ' I . . , , . . ' . ' 

Teni.Hor_o -raaa; cocTimiiSiromero · aarpga'HeHHe _:KaMepbi H 4) . yxy .llllleHHeM · yc_noaHll. · paaaH-
_.. . - • . ' \ • • ' • l r . ' • . - . ' ' ' ~ ~ ' 

.· .. ' 

THH' paaim.oa a.oonh TpeKa >lacTJiUhi na:aa_ 'yaenH'IeHHSI- cpe.oHero paccToiiHH>i Me)l{.oy Haqani.-
/ ,, '1 .. ·- ' I 

Hb!Mn aneKTPOHaMH, aoaH~Karo'wero' a·a meT ·.oHqxpyanu. nepBbie TPH · npii<i,'H~I oqeaH.OHhi,: . -, 
-- ., '... . -. . ·..:. . - ·_· ' .-:' . ' •. . (· . '. ' 

.OHH ooycnoane~bi .~poneccaMH, o6~.llHll!Oll(HMH cne.o qacTmlbi 9neKTpoHaMH. ·· 0· qe':aepTol! ·_ ~ •·. 

/ 

HeQOXO.llHMO paccKa3a;b _i5onee UO.llpOOHO. 
.·· '•, ' ·. ' . ", " ' - .· ' 

•'.\' 
4- ~ ' 

'·-
CyLUHOCTb.- MeXaHH3Ma oopaaoBaHHSI HaK/IOHiiOrO 'TpeKa' ~ 'KaM-epe Dbl/la BCKpbiTa· B pa-: 

.• "' --f2/: .- ' -- ,' ., ' ' '/5/ " '' ' - ' - - ''. ' - ' ' ' 
-' K aneKTpoi:t~~. no~ne.oHHfi cny~afi s~imaa~eHTe~ ·9~¢eKTKBHol!' pe~HCTpa~fi~'He~~onb~H~:;_ ,· ~- (l; 

• « J • • •• ·:·.. \ ~ ~ • .: • ' • / : • ,. ·:· -·~ • ·;' .·' • • ·' • • .. • • -./ ·., ' • • •• ' ~ • .- \ i ':~ 

·, qacT~U, ~.llH~BpeMeHHO n. pOXO . .llH. LUHX q~pe3 .OD'beM ·.K?~epbl.·., 8To.li, cnocoo .. ~.OCTb.~ 10 .. ; KaK .. K3. aec':r--i'. :·: : ~, ~ 
· - Ill/ . · · . · . ·. . ·. · . · · · · · · · · ' 

HO· (eM:, HanpHMep, ) ,. He: oona.llaiOT ,HcKpOBbie ·KaMepbi• c· ManbiMH npoMe)l{yTKaMK. B ·. - ·. 

·: .KaMepa~ ·;; oonblllHMK ~em.o;~~eKTpo~H~;M~ ~a3~~aMn rierKo co~.llaTb- ycnoa~~; ~ri~: n6ny~· .. ·.·. •. ~ 
~~H~H il~~~~~~orq·· ~a-apSI.lla ·n~ TpeKy qa_cTK~hi anna;~ ~o•yrn~a, paBH:I~/ ~0° .. 6Tiiic~-~eiii.Iid)f;>. ·: .'.: ·:~ 

~ ' ' ·•· ' . . ' '/1-13/ ' ' ' - ·,:. ' '·' ., ' .. ' ,• _, : ~ 
. ~:~a~paan~~H-~ ::uieKTpHt~eCKux CuJIO.Bbix· nHHHlt , . · .... ' '.,.. ·<··:.:. ~-·'·: .• _·~ :~_t 

.,. .. · ·- ··l· 

Bori.poi: .'06 HcnonbaoaanHH paapllJlHhtx' KaMep·c. Gonbuin.¥H npoMe)l{y;;.KaMH a -<PHimqe-'' _-: -~~---- .~-L:,::,,: 
. · · .. • - . ' ·. · · . · . - , . . ",: . ·. ·· ·. · . . I 12/· . . • . ·. - . : ;:· . . . . ... 

.• -· --CKHX nccne.ooaaHHSIX oocy)l{.oaeTcSI TSK)I{e--H a ·paooTe - .· , · 1 a caSiaH 'c, ooHapy)l{eHHeM- aaaw.' 

( C~MO.;TH KHTeHc~~HOCT~ cae~eHHH TpeKa B TaKoii KaMepe OT 'aH~~rl:l~' qaciHui>i! Bbl~~~3h;_· ;- ' 
• ~ '-. / ..... '· -- '; ' . •• ' : ... _.. ·.' . ~ ' - .. • • { ~- - • c . • ' ...... -. • • ( \ 

-aaeTCll MhiCflb oo Hcnonb3oaaHHH ·aToro ·. SianeHHll .onll 'H.lleHTHcPl:!KauHH qacTHU no· ilx, noHH-
"'"·: ... -_ . . .. -~ :'.' :. - '. . . ' ' -- ' '. . . . 

aaunOHHOJI. CnOCOOHOCTII •. _,_ -~~ ... / 
._. '····" 

a: KO~CTpyinli~HOM OTHOllleHHH KaMepbl c 6;nblllHMri.. 'npoMemyTKa~~ _qpe3Bb;'I~RHO' ;~ 
... : 

• > ' • < •• :J·.· 
'·_...·'·! ',,:"· ~"'- 'i 

npoCTbl 1 K 'TeXHonorHH ·HX H3rOTOBneHHll HeCnO)I{Ha. 
~' '." f r~·. . . -~ 

Bee 3aMe'laHH~,· Bhi.CKaaaliHhi~ oTtioctiTenbHO KaMep ·c -oonblllHMH··~p-oM:~)r~~aM;,. 
7 ,- •' • ' • I;',', ' ~-:, -,' • •,,i" I - '·, • .'• .·~·,:·:·.:' ' ' ..... ::, ,' •:,L. <-/>. 

CBH.lleTeflbCTBYIOT, 0 CBSI3aHHbiX C.o9THMH ', npHoopaMH OOnblllHX '3KCnepHMeHTanbHhiX .. B03MQ)!{-_ 
. ·' '. ; ._ . :· . . . . . ' . . ·' . ' . ' ' . . . ~ - : . . ... . ,_' .. :; -~" ': ~ .. . -~-· ' • : \ . · .. ·:-,, ,'l.' ·. 

H09TSIX,; pe,anH3aUHH, KOTOpblX B _3H~'IHTenbH~li c:-r.eneHH .He ·.O.C.~LUeCT~nSieT~ll: H3-aa'60/IblllOrb_: 

apeMeHii naMRTH; B 'GBll3H .c 9TIIM' onpe.oen;HHbifi HHTepec' np~.llCTa~nlleT ;;;i:~e.o()saHHe' 
~. . .. . . . ., •, . ' . .. . . 

'p~6oTbl TaKKx' .KaMep C '_ue~b!O .;~Y'Illl~HHR' ~X BpeMeHHbl~. *apaKTepHCT~~:- ,:_ 

. B H~C~OllLU~~- paooT~ :ca~~~~~ 'n~~nbiT~a :COKpa;HTb apeM-si'na~ll~II :~Mep c 3•t:opoM< 

~-7:cr:t c UOMOWb;; ;.llOO~B~~- K HeOH;: MHO;-o~~~im~x ra~oa. B o;~~i :c~y,;~~'x-~ai6T ra3 . . . 
,_. • ' • • •' •• :: • - ' ' :- :.,. • > ••• 

~- opanc!l ,B- Ka'leCTBe racllLUeii pa3pll.ll. tlOoaBKH; _a. B~ . .llpyrHX - B Kaqec'Tae~ ·9neKTpOOTpHua-", _·. 
• ' • ,. ' •• • •• : • ' ' I •• "" • ' ' - - ' • • • :--.· • • •• • I - ' '· • : . . '·~ •' • -t 

TenbHOii' .llOOaBKH .llflll aaxaaTa.· HaqanbHhiX' 9neKTpOHOB. 
. '' ·- . . ; ~ .· t' -' ~:-. _. . . . .. . . ·.. .~ ,_. ~ ·___ .. . .·-·:. ~-. ~ ) .... 

no onpe.oen~t~;,ro, ~peMll Ii~,:;SITH KaMepb( paaio TOMY apeMemi'aa.oep~Kn n.:.nynbca, 

·np~ :'~o~~~f~:~¢q,eK~~~~;~;~ perHc~p~u~".::ac,-rHu · ~-~.o.ae~ -~:~~~~~o~.~;;y~ 3_T;, .n;~e~;: a~-~S~---: ··-. 
·.< MeHH·.naMSITH 'CBll3aHo. He_c npHCyTCTBHeM· HUll ·.oTCYTCTBHeM B KaMepe ,O.llHHO'IHOrO sneK:-.' _,.·, 

T~O~a< .. a·~~ -~ .. e~i~TH,-~~~b~ .·Ba;~~KH~~eH~s/ Tp~-~~:.'qaCTHUbl B~onb ~enoqKH ~~~~~h~~I;:·~n~~-7- . 

·";PO~oa.' -.. ,'. . , -:: • _' . --~~-.' ,. --'.} ·/ •. .<'. ... - ' · •, ~ 1 
: -~·:.:_;o 

· rip;, oTcyTcTB!In:oqnma!(Hliero•rwng a':K~-Mepe Haoiiro.llaeMhiii c"'nail -~pH'ao.fi ,~q,¢·~~··ma-:_.· .. 
:. -- ·,... .·.- -· -'·:';;:", . ~-. - , .• ··.:. ·"- ·.:, .• ~ -~ '.<::•· -

....... ' 
-:-'-· 

' . ' 

. -. 
•, j' -

; . .' ~· 

._, .. ,: 

.],._ .:::c,· '· ••••• :: 

,·~ •• • •' .. '>. ' 

.. ~ .... . , ,;_· 
·,. .. .. ·,,;._::_ 

\ ooTe · · H npoaHa/IH3HpoaaHa·· a · ·.acKope .. nocne nonyqeHHn nepBbiX-· peaynbTaToEi paooTbL 
- . ' •' - ' _., . I ' ':' ' · . . , .' .- ' /2 5/" · · 

C pa3pSI,llHbiMH. KaMepaMH· Ha KOCMH'IeCKHX qaCTHuax. B COOTBeTCTBHII C paOOTaMH 1 
1 . 1'--

. . , . : : . . . , , - - , I. ·- , ; •. - " , . , ·, ",·. . . • ' , 
.B03HHKHOBeH!Ie TpeKa B.llOilb ,cne.oa qBCTHUbl npoHCXO.llHT /10 C/le.llyiOLUel! ·cxeMe: B MOMeHT 
.-:. , - . ' ·- I - . , . -

' o ?PH/IO)I{eHHH K KaMep~ HMnynbCa BblCOK?fO H!lnP~_fe_HHSI Ka)l{,llbil! HaqanbHblfi 9neKTpOH B 

<·' cne.oe qaCTIIUbi Ha'iHHaeT. pa"a~Ha'aTb OT .oenbHYIO naBH-HY B HanpaaneHiiH K nonO)I{HTenbHOMY . 

9~eKTpori~; B n~pabifi MOMe~T !Ia •ronoay• naBHHbi .oe;ciayin none T:nbKO ~HelllHer~ 
;' • ' • ' > ' I ;~ . /" 1.- ·, .. ' . ' ·: ' . - . ' : ,i. • I " ' ' • \ : ' . -. ',. 

HCTO'IHHKa nHTaHHH,·_ HO no Mepe pa3BHTHSI pB3pH.lla K HeMy oy.oeT .llOOaBnHTbCSI .TaK)I{e ,./,-
~.. -.· .·,' ·~: '··, ·. ~- ~·- -· !·~ ·, 't. ··~ 

, \\ · ,
0
BHyTpeHHee , ?On_e," B03HHKaiOLUee OT . 9ne~TpOHHbiX: n~BHH H llO/IO~HTenbHO · 3apSI)I{eHHb!X 

~ "!. . ,' -· . . .·- . . . . 

.----'' 

• .. ~~' OCTOB' • , , ' ' ! · , , ·. , •. 

• '~ . '" B ~a';<.llbil! "ZO.M~~T ap_e':"e~H pe~y~b':HPYIOLUHl! B.eKT~p 9THX tiOn~l! oyile<~~pe.oenSIT~ 
CJ.-.:"v~ npaan_eHHe' .llBH)I{eHH.H naaHHbi,H TeMn eeHapacTaHH~·._?alcoli xapaKTep •. ~aaBH~riHpaap~ . .oa,/

1 
...... 

_'npHBO.llHT I{ TOMy; _'ITO· ronoaa o.oHol! 9neKTpOHHOfi naBRHbi anHaaeTcH. a xaoci .opyroli H 
;·' _.., ... ~--~- .' ·- .. --· ~-~·· .. _. ~· .. -.: --~ } ·.' ·. : ~ ,· . . -~- ,· ·. __ " .. · ' ' 

, sell uenoqKa naaHH ·a cne.oe- oo'be.llHiilleTCH a e,llHHbil! nnaaMeHHbil!' lllHyp-TpeK; cTpHMepHo' 
'· .• , -· ~. _-· .-r. J ·:-·' •• •· .. ~ ~- -·_- • •• • .·..-:··\, _.· •. :.; ~--~ ,_,- >"._-: ',' ·.">>.:.-~ _·, 
--nepeKpbiaaiOLUHfi· Me)l{.oy9neKTPO.llHhili npoMe)l{yTOK KaMe phi.- TaKOBhi oCHOBHbie ·qepTbi·· Mexa-
. . , .. . . . , ,, . ' I . . . . , , ,,· .. , " 

HKaMa oopaaoaaHHll · Haicno:oiHoro TpeKa a ·KaMepe.' Ho. a.oecb aa)I{HO .no.oqepKHyTb; cne.oy!O-:-
' · .. ' . : : ... : ·. · .. _ · ... · .·. . ·, . ··;I ·--:;'. • / -.. · '.> -. • • .' .• ·-~ <'-: ' . '1.' 

-mee: aenH'IHHa .n,onll o6~eMHoro · aapg.oa, .oel!c~ayromer.o I! a- 9neKTpOHhi a ronoae -naaHHh~, , · 

nponopUHO!Hl.~b~a KOn~~~CTBY nonom~Ten'bHOro 'aapSI,lla,- Haxo.onmerocit B. XBOtT~--coc~.o'~el! '-
> ' ' " .. , • •",• • ' • • ' ' • '• • ",'• •' "• ro • '.• •!\ 

,n~sH~h~;H_ ~opaTHO ,npon9PUHoHan~aa,Kaa.op;Ty_· pacciollHHll :Me)l{.lly 9iH~H 3a~SI.ll?MH:, BK~a.o 
, Il~yTpeHHero. nonSI B OOLUee· none. pacTeT, 110- Mepe pa3BHTHH pa3pH . .lla .H' CTaHOBHTCSI OCOOeH-

. ' ' ,. . : ; ··. '> ,· - .· . ', ' '- ' ' . ,. ' .. ' ,' '' .\: 
,HO oonblllHM. y nopqra /'!CKpOBOro: npODOll, KOr,lla. K09qxpHUHeHT .TayHCeH.oa .BeCbMa 'IYBCTllH-

. . • - . . ' -/14 CTp. 407/ -.. . . : , . · ., . ·. -
·TeneH K:HaMeHeHHIO cyMMapHoro nonSI ·'.· . :.:. QqeaH.llHO,.qTo npH'aa.oaHHOM aHelll_-· 

. I. ' , ' . . • ·, . , 
H~M none pB3BHTHe .CTpHMMepa B~Onb ueno'IKH, y»(e. HMeiQLUHXCi!. aneKTpOHOB: oy.oeT, ~po-

XO.llHT; aHa..iiiT~nbHO' nerqe, -qeM ci6paaosaHHe TaKoro )l{e . paap>i.oa· oT • o.o~Hoq}foro '9neKTpo~ ·, 
-' •• ·' : ' • • $ •• '. • ••• • •• ' • • ..... -~ • • • • • < .- • • ' • ~ • • • • -· ' ••• -

Ha. 8TO aaMeqaHHe oy.oeT, cymec:raeHH0 1 Kor.oa paccTOllHHe Me)l{.lly 9neKTPOHaMH Dy,lleT 
', -·· • '. ' I ' ' • ' ' ' ' • \ • •, ' • ' '~ ' • > 

Mana, TaK KaK B 9TOM, cnyqae. Ka)l{,llbil! · 9nElKTpOH B UeiiO'IKe oy.oeT .9cPcPeKTHBHO UOMOran;' 
. f :~.. . <, \ . ,• .".. . __ ·.. . . -/ -· .- -.' . . -. - ':·-, ; 

. B paaBKTHH Oa3Pll.lla noaa,llH K.llyLUeMy 9neKTpOHy. no9TOMY OopaaoBaHHe CTpHMMepa 

i.oo~b c~~.oa -~~CTHUhl MP»(En npOHCXO.llHT~ ycnelllHO,,lla»(e ~p~ TaKoii ae~H'I~~e -BHew~ero 
. "" . .- ·,. . .. . --- ' ' ,. . ' . :· .- . \ 

-nonH,-· npH KOTo.pol! paasr!TIIe. cTpRMMepa. oi o.oHHO'IHoro 9n~KTpoHa Mo>i<ei oKaaaTbciH 
. ~ . - I 

Manoa~poit;~b!M. np;M:)I{YTO'IHbi~' cnyqa·e~ -Mel«Jiy O.llHHO'IHb!M 9neKTpOHO~-: H ueDO'IKOA, ' . '• . . ·' "' .. ' > . ' - . . ' . 
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I. ~ 9-' 

;'' ·:, 
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\ '• '\" 

'-, ', ·: .. 
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ynopSI.OO'IeHHbiX 31!e~TpOHOB, _pncnono>KeHHblX HB O.OHOl!_npSIMOil, ·6y.oeT cnyqal! MHOI:'HX .3'neK

TpOHOB, pa36pocaHHhiX o'Kono HeKoToporo ycpe.oHeHnoro Hanpall.neHnH. B noC11f7.0IIeM cnyqae 
. "\ ' '' ' ,· -

,none y 1'011080~ HeKOTOpblX JlBBHH · 6y .0.£0T ocna6ne110 38 C'leT 601!bWIIX' pa3pb!BOB Me>K.Oy _ HH- .. 

Mn, 11 xapaKTep -~x- pa3BHTI;SI '6y.oeT ~xo.oen c xapaKTepoM, pocTa o:i:IHo3n~~TpOHHoll· naaimbi. : 
. ' - . ' . - ·. ' ' ~' . / 

npaKTII'IecKH 3~0 ·.flOIIN<HO 03H8'18Tb, 'ITO eCJ!H no.oo6paTh BHeWHee none JlOCTBTO'IHbiM, .OilS! 

3<jJ¢'eK~IIBHOl! perHCTpBUHII, 'IBCTHU npu MBIIbiX BpeMeHax 3B.OepmKH H.MnynbC-8, TO Be1!H'IHHB 

3T;ro. n~nSI. MC~eT OKB38TbCSI He.OOCTBTO'IHOil- .0~!1' perHCTJlBll~H T'ex ·me 'IBCTIIU, HO npu 
. . ~ . ' ' "/ 

6oni,wnx apeMeHax 3a.oepmKH nMnynbca, · !Cor.oa cpe.oHee paccTOHHHe Mem.oy 31leKTpOHBMH 
·.. ,· - "... . ·- ' . . . ' '-

yaenn'IHTCSI 6nar·o.oapH ux . .oii¢<PY3HH. TaKoe npe.ocTaaneHne o saaucuidocTn _3<\l<\leKTHBHOCTH 
. ~ . - .· . . .r . . 

periiCTpBUIIII 'IBCTifll tlT apeMeH!f' 3BLiepmKII .IIMnynbCa HBWnO xopowee 3KCnep11MeiiTBnbH~e 
. . • . . . . - -. - . . . -- ' . . 12 31 : . ._· ' . • -

noLITaepm.oeHIIe so MHOriiX ·pa6oTax. TaK, HanpiiMep,. a pa6oTax ' 6blno ycTaHoaneHo, 

'ITOnpn -He~3MeHH~~-~~~~If'IMHe_ B.MllllHTY . .Ohl,IIMnynb~B ~<jl<jleKTUIIHOCT~ p~rH~TpBU~H 'laCT~ll 
" , ' ~' t , .... • ' • - . ' • : •. , I . , · . ·. 

• na.oaeT yme np11 aenii'IUHe aa.oepmKncnMnynbCa oKono 10 MKCeK, Tor.oa KBK BpeMst m11aH11 
I ' ' • ; ' • - •- ·, . . ' . j 

_ naqanbHhiX· ·3neKTponoa a KaMepe IIC'IIIcnsteTcH .osa.ouaTbiO n 6onee MKCeK. 6hino 3BME)'Ie'Ho 
'131'".' . -· . ' '. . . .. 

TBKme · 0·_ 'ITO SipKOCTb. cae'leHHSI TpeKa C yaellll'leHIIeM 38LlepmKH .HMnynbCB CHnb!IO na.oaeT; 
' . . ' ·. . . ' /31 .. ' .. \ . . . . 

HaKoneu, a 3KCnepnMenTe_ c paapH.onoil KaMepo_il , HB 3neKTPOLlhl KOTOpol! no.oaaanoch: 

oqn~~10mee nep~Me~Hoe none; Ghi~ nony~eH cna.o KpHaol! 3<\J<Pe~TII~HocTII np11 a~nn<i111le- ·' 

a~eMeHII sa.oepmKII IIMnynhCB .!'18110- MeHhWe OmiiLISeMol!. nobne.zi!IIOIO MOm!IO 6bl110 nerKO 

Oll~HIIT~ IICXO.OSI 113:~KOpOC~II .opeft<jla an~KTpOHOB B aneK~pHqecKOM--noM, IICII~nb30BBHHOM 
a onLITe, 11 aenH'IIIHht· Mem.riyaneKTpo.onoro aa3o-pa.c·3ToT .peaynhT~T,. ~o-aiiLIIIMOMy,• M~mnb .. . - . . ' ' . . .. 
o6oSICHIITb TOnhKO TeM <jlaKTOM, 'I-TO CKOpocTb 6oKOa'oro' CMellleHIISI aneKTpOHOB llpll LlBIIm·e- \. . . ·'. . . . - ,_ ' ' 

Hllll a none 6onhwe, -'!eM np11' ~ao6o.oHol!- ·LIII<\l<\JY311111 R,_ cne.ooaaTenhno, 'ycnoa11st pa3pHiia 
' ' \ - . - • --. . . • ~ . •' 1· ' 

no cne.oy_ 'IBCTIIUhl yxy.owaiOTCH 3Ha'IHTenhHO paHhille, qeM nponcxoLIIIT O'IIICTKa o6oeMa 
. . I .. - ' • ·, . I,· - -· -- -. . ...... -,.-- , ·r -_,; ·. . 

KBMepbl OT. 118'1BnhHblX aneKTpOHOBo B 3TOM· cnyqae ;coKpBlllE!HIIe. BpeMeHil_ IIBMSITII CB!t38HO 
/ : - . . ' . ; . ' - . ,_ ,- ~ ' : ' . 

He C yMeHhWeHIIeM 110 apeMeHII a6comoTHOI'O 'l_llc~a HB'IBnbHbl_X aneKTpOHOB a'-KaMep~, ·a C 

11x noahiWemiol! -LIII<\J<jly3neil, npiiBOLIHUteil. !C cpaaHIITenhHO 6blc.Tpo~y- ;senll'l.eHIUO paccToH-

· Hll!t Me>K.OY 91leKTpOHBMII. 
,. 

J • ' ..... _-

~ M-bi ,yKa3anR na qeTbipe 11a116onee _ aepoSITHbiX .. npl!'lllllpl, npllaOListllllle K cna.oy l<plia~il 
' ' . . ,,<... -, ,. " .· ' . '-,_ . ': -," . '. 

9<\J<jleKTIIBHOCTII periiCTpBUIIII.· 'IBCTIIU B !BMepe np11 -yaenl!'leHIIII apeMeHII _ 38Liep>KKII IIMnynh-

'ca, _ O.oHaKo nepaol! 113 · Hllx-yxo.ooM aneKTpOHOB Ha aneKTPOLibi 'KaMep~l c 6onbwiiM npoMe-
. '·-- ' - ' "'. 

_ >KYTKOM acne.O_CTBIIe LIH<jl<\Jy31111-ll;fO>KHO. 'np~He6pe'lb. noir.ameM 3TO _ pacq~THhiM nyTeM, ~- .. 

CpeLIHSist aenii'IHHa cMemeHIIst aneKTpoHoa a ra3e n3-3a · .OII<\l<}ly311H onpe.oenHeTCSI 
- . - - . I 15 CTp.l . ' . . . 

cne.oyiOllli!M COOTHOWeHIIeM ' , ; : _ . --
. r.=v6Dt. ·-

{I) . 

r.z:le r '- ·cpeLIHee cMemeHIIe aneKTponoa sa apeMSI t , D 
' . ' · -. ' 116. CTp.2601 

· xoTopbiil MOmeT 6b!Th _aal!.oeH no <jlopMyne · ' 
< • • • 

K03<\J<PIIUIIeHT Llii<}J<\Jy3HII ,. , ·._ 

•' > 
•, 

[; = ~->.. u 
3 • - {2) 

,' .,· I. 
6 '· 

. > 

·,· 

r . -, 
! . ; 

. ~ " .. 

-;., 

,. '-:-. 

-/ ,-,..-
'.'/'. 

' 3.oecr:. -;; cpeLIHHH apn<\JMeTnqecKa~ cKopoc,Th aneK.TP?~oa. a ra3e_ 11" >.. LI~IIHa ·cao-

6dLIIIOI'O npo6era· 3neKTpOHOB. / --- ~ :J .• 

' .. 6 1 
. · 117, CTp.58/. 

Beni!'IHHa u · np11 n11meHHO HaXO.OIITCSI no <jlopMyne . 
- . . ' . ~ . ' 

ii _=,.JBkT/mn 
(3) 

rLie k. ·- IIOCTO!IHHBSI 6onhUM8~a II T - a6comOTH~SI TeMnepaTypa· rs'3a; :·l-1~no.nb3ySI a Til . ' . - ~. . 

<jlopMyn~l,HBXO.OIIM, _'ITO. npll KO~~STHOl!, Tef-'!nE!paType II a:Moc<jlepHOM ,.oaanemm. 

. . •-\ . - 5 . . . . . 21' - .... 
•. - -:Ou. =1,2·_10- MiceK, D=0,034'M leeK, _r .. =1,4.MM.. _{4) 

- -· .... ..._·· . ,~;" ~ .. ,, :.:~ 
npH pacqeTe aenii'IIIHbl' .r ..•. nc;> <jlopMyne {I) apeMH. t. '6h:Jno B3SITO: paBHbiM 10 MICCeK, 

·_. . . • . . " . . • .. ' ' • ~. .. . .- i 
'ITO COOTaeTCTayeT cpe.OHeil "Benii'IIIHe 'BpeMe!lll HBM!ITII : pa3pHLlHOil KBMepbl.· · KoHe'IHO, . Bbl-;' . 
-. . . :.\ . '' ' . - . .. ' '.· . . - .· . . '· ·: .. ~ . . . . ' ' ;~' ;<' -. \ . ' 

nonHeHHYIO · oueHKY ;· D. cne.oyeT C'IIITSTh aechMa np116n11meHHoil. l-1s nonyqeHnhJ.x pe;3;ynb--. >· 
' . ' ,J_ . . . . • - .• - ' .. - ' ., •.. 

TBTOB BII.OHO,' 'ITO B K8Mepax C 601!bll111MII npOMemyTKBMII yXOLl. aneKTpOHOB 113; cne.oa ·qac-:- · 
. .• v • . ·-. " • • - ., ' ' . 'l 

T•IIUhl HB ·sneKTpOLlhl· BC1!e.OCTBI!e Llii<}J<jly31111- .OOit»<ea 6biTb He3~a.jiiTElnbHbiM II liM MOi«:HO. • 

. npeHe6pe'l~. ~ ·_ .. -

) ' . . ' . . . ,._. 
__ _ : •

1 
.. ·.• MomHo. Taime -- ne n_p~HI!Ma~':'· ao f\H~MaHRe_n .npouecc p_~KoM611HSUII!'_ aa~anhHhiX aneK.:.. ·•;, 

TpOHOB, TSK KBK np11. npoxom.oeHIIH qepe3 KBM,epy' penHTIIB~CTCK:'X ,a~~llll, :. Lin!J per.IICTpa_:; 

'Ullll_ KOTOpblX, 06hl'IHO _II npe.OH83H8'1810TC!I 'TBKIIe KeMepbi:···'IIICIIO nap·' IIOHO~: 'o6paayeMblX 
• • ·_,· 1 • • • ,. •• •. ~ ' . ' • " .. • ' '\ • 

·.IIMII·,- He: npeahiwaeT· HeCKonhK.IIx- .oeCHTKoa na· I .eM. s·· aToM ·cnyqae 6y.oeT· a03MOlKHO •. 
· · ··- ·_ · •• ·~:.· · :· ·' ·, --·-li4cTp.ll7221 

ocymecTaneHIIe nlllllb TaK HB3hra'aeMoll npe.ono'ITIITenhHoil 'peKOM611HBUIIII_ · ' ·:- · '.- --.:-
. - - . . - - :. . ~ 1221 ' . . . .. . . - . . . . . 

. O.onaxo,· KBK .noKa3aHo n pa6oTe ·-; a TOT- npouecc aLipameH TaKme_· oqeHh cna6o 11, cne-
' ,. ~ . ' ...... ·, ';:_ 0'. '- •• ;' .-~~ : ··-,· ·._ .... ·_. ·_ :_· :~.,.: .• ' ), ' 

. LlOBBTenhHO, ero BIIIISIHIIe HB BpeMH IIBMSITII K8Mepbl LIOnmHO 6b!Tb HII'ITO>KHbJM; 
_. ' . ! ~ • ; . . • . l < .'. --

? ; '. · r • . • · ' ' / , · -. 

. Pe3ynhTBThl pac'leToa CBIILieTenhCTBYIOT o TOM, 'ITO apeMH naMHTII KBMepbl c 6onh-
• • • ' • . • • • • .::.. • • • . ' \, v-- • ,' • ' . ~. \.,_ , •• - • ' • • l 

.s 

• f ill liM II. Mem.oyaneKTpOLIHbiMII -llpOMe>KyTKBMII onpe.oenHeTCSI B OCHOBHOM LlBYMH, nponeCC8MII 
-c ·. . c .' '. ':- . . . ~ . -- . '. . . - .. ' - . • . _. . . . . .. -

np11n11naH11eM aneKTpoHOB x- MoneKynaM aneKTpooTplluaTenbHoro ra3a, coccaanHIOlllero 
; . " ' ,- ' : ' - ' . . ' . ·_ .. ' ' ,_ ' . ·- ~ ~' 

3at;pH3HE)HIIe '.KaMepbi, 11 ysenll'leHIIeM cpe.oHero paccTOHHIIH i.1em.oy naqanhHhiMII anexTpo- : 

H~M~ · Iic~~LIC;a~e .dll¢<\ly3~n; • EcTec~aeH~o: 'IT~ 3TIIM~ · .i:iayMH ~6cTOHTe~hCTBBMII. Mo;n~ 
' ' - ,',1 '\ ·. ' _, ' - ' •' - ' - ' ., ' ' ~- • ·--· 

';-C03Hi'lTenhHO BOCnOnb30BBT.hCSI' LinSI yny<iweHIISI ·BpeMef!HbiX xapBKTep!ICTIIK-·KaMe.p' C :_6onb- .. 
- /' ••• • ' > • ..... • " • • ' • ,,·.. "'" '\ 

. • lil!IMH ~pOMe~yfK.BMII, rLie npiiMeHQHI!e O'llllltB~~ero nonH LinSI a·TIIX • uenell ~TBHOBIITCSI ' -
~ '. , - .-:' .' •' I • . . ,, .. , • ' 

... Hea<\J.PeKTIIBHbl~. 
-- ""·:· \' '.- . . ~·' . '-· ' . ~- ·--~. -· ~ -: / 

._ ~Ueneco?6pa3HOCTb IICOOnb30BBHII!I. aneKTpOOTpiiUB,!_enhHO~ ·-.oo6aBKII LliiSI COKpalUeHHH, 
I 

pa3pSILIHhi_x 113 · ·. paCCM?TpeHSISI pe3ynh-' 
'''' 

KBMep · ape~eHR_ .• naMSITII cne.oyeT 

TSTOB pa60Tbl~221 , B KOTOpOl! qeTKO. nOKB3BHO{ _'ITO :npll aaeLieHIIII B icqeT'IIIK.- rellrepa 
.~.-- ,• ,~. ~--1 ·.- '< . ' -·:-"'- . '• :- ' '·_ ·. ....:.-· . 
LI068BOK _ ranoreHa. { 6pOM8 llnH xnopa) · II OTCyTCTBim .O'IIIlllBIOillero UOIISI 3<jl<jleKTIIBHOCTb 

• • • -' •• _. '\ • < • ·_ f ' ~' ' ' . ' - >' ~ •• ' ,' • -

;-; periiCTpBUIIII 'IBCTIIU' pe3KO. na.oaeT. np11· .HanomeHIIII HB ,3neKTpO.Ohl C'leT'IIIKS He60nhll101'0 

, IIOCTOSIHHOI'O nonS!-.- a<jl<jleKr~aHOCT;., ~HOB~ B~CCTBHBBnH~ae~cH. 06ol!CHSHIIe. 3TIIM
4

!1BneHi:!!lM 
: . '- ' >·· ' . ~ ' ' ··~, .· .· -·-·. '- -- __ , ' . -...... 

6hliiO .oaHo a· Toil me pa6oie122/; 'YcTaHoaneno, 'ITO cliit.hHoe· cn11me~11e aepoHTHOCTII.-

periiCTpBUIIII ~BCTIIU. ~ C'leT'IIIKe ll~O!fCXOJl~T H~--3a· a<jl¢'e~·T~;;~6ro 3~XBBTB. HB'IBII~HbiX 
- ' ·' ' ••• -? ' ' ., • . • .. 

i· '\ 

7 ·., 
',!-;,._. "".·' 

~- " 
--' ~ 



-.'. 

'-* -~ 

aneKTpolioa, HM-el0111HX 1-ennoayiD _aHeprHID,_ MoneKynaMH ranoreHa.- BoapacTaHHe :lKe, ~cf,qieK-
. " ' ' . . . - -. /" ' ' . ' 

_THaHOCTH C'le-T'lHKa. n~H HanH'lHH a HeM ,He00flbl110ro no~TO~HHOro nong,' _ahla;tBa~TCH- "Harpe_:_ 

' :: aoM•- a~eKTP_OHoa' a 3TO~ none ~. KaK cneAcTaHe, pesKHM yMeHbWeHHeM (a COTHH_ pa~)' 
ce'leHHH' saxaaTa TaKHX- aneKTpOHOa-·ranoreHHblMH AOOaaKaMH, -

.,·_' 

...... ' . ' 

; ' - --- -- - ' - /22/ 
DpHMeHHTenbHO K- paspnAHblM KaMepaM_ pesynbTaTbl .pa60Tbl- caHAeTenbcTayiOT 

/ ~- - - -- - - - - , y - -, - - 'I 

0 TO_M, 'ITO Hcncmb30B8HHe B- KaMepe H8SH8'lHTCUbH?r9- KOUH'lCCTBa Ao6aaOK ranoreHa nos-: 

aonHT -.•ynpaan~Tb' ,'IHCUOM aneKTpO~oa; 'ocTSlol11HXCH K Ha'lany_ Ael!CTaHH HMnynbca, H, Ta-
l ' ' . . . - • • ' • 

KIIM o6p830M, anii!!Tb Ha aenll'lHHy_ BpeMel!ll naM!!TII-, -- ' 

DpeacTaamleTCH _-TaK:lKe; -'ITO. naMHTb KllMepbl MO:lKIIO ·yMellbWIITb nocpeACTBOM 'HCnOnb-, 
, . '· .,.. . ~ . . '. . ~ " 

paspnix. rY'lHTbiaan,~:'lTO B npRcyTCTallll'-
\ ' . . . ' __ , ' aoaaHI!!I AOOaBOK MHOrOaTCMHbiX I'83oa, rac!I~IIX 

_raCH11lliX Ao6aaoK, pasaiiTI!e ,naaiiH IIAeT cna6ee, qeM_ ~ 'IIICTOM llllepTHOM_ rase, ·M<?:lKIIO 

O:lKIIAaTb,- 'ITO c_ yaenll'leimeM paccTOHHIIH Me:lKAY ,Ha'lanbHblMII aneKTpOHaMII acneAcTBI!e 
' . -, ' . ' ' . -
LlllcPlPYSIIII '_ycnoaiiH BOSHIIKHoaei!HH_ paspnAa no cneAy ~aCTIIUbl B TaKol! .KaMepe' 6yAyT · 

' -, . ' /. . ' . - ,._ ' \ 

- yxyAWSTbcn- 6biCTpee;- 'leM a'- KaMepe 6ea MHoroaTOMHbix·- Ao6aaoK. 
" . ' '. ' * 

-_ KllHKpeTHOe peweHII~ aonpoca o6 yMeHb~eHIIH BpeMElHH na~~TII KaMep-c '6oTib~IIMII 
"'• ' r ...... ' . • ·' • • " .- .• ' '. I • ./. . 

npOM~:lK:fTK§lMH ·nyTeM- aKcn'epiiMeHTal!b~Oro _no:0-6opa COOTBeT.CTayi0111el!' aneKTpOOTpH~aTE!nb-

-HOl! AoiiaaKII II MHOrOBTOMI!blX raCH11111X AOOanoK· COCTaanHeT OCHOal!oe COAep:lKaiiiiEl A~H
HOJ! pa6o~~.--BJKa'leCTDe OCUOaH~ro pa6oqero raaa icaMepl>l -Oblna IICIIO~b3~a~~~ 'cTaH~apT-

' - - - \ -- - ~ : - - -- - - ' - - /1 2/ 
Han• cMec~ rasos',, c_ocTonma!l liS 99,6_% Heolla 11,0,4% aproua. 3Ta cMec~; KaK_'jiS~ecTno -' •'. 

o6naAaeT IIIISKHM no~eHu11'anoM .sa:lKIIraHII!l, . - -, I 
'..., .. · 

BMecTe' c -TeM a pa6oTe llsyqe'Hhl -II HeKOTOpble ApyrHe cTOpOHbl HBUeHIIl!,- Ha6moAaB-
i I ~ " '. . - ~ . . ·. · · ~ • · -.. · ' . ' 

WII8C!I npll IICnblTilHIIII_ K~MeP_ C MHOrOaTOMHblMH Ao6aaK~MII,' ~aK )OblUO o6pameHo'-aHHMa-

HIIe H~- aOSHIIKHOaeHHe y,' -~OH~Oa TpeKa :cPII'r'yp' nHXTeH6eprlj KO~Opble a HeKOTOpoM:·oTHOWe

HIIII MDrYT. oxapSKTep11SOaaTb'a¢¢eKTIIBHOCTb- a~"'HII.KHOaeHII!I paspnAa a KllMep~. 'OnpeaeneH-
, ' I _- ' . , - ~ " "' · "' <" " • .->' • _," I. • ·' '- ~ ~ ""_,· _..:· ·• " •: ' . . 

Hoe aHIIMaHIIe 6hlno yAeneHo ,TaK:lKe IISy'leHHlO CKopocTII AllcPcPYSHII' HaqanbHblx aneKTpoHOB 
• ' • .> - ' ·.-. ' ' "' • ·- ••• ·, ,. • • • 

B K8Mepe. 3HaHIIe .aToll xapaKTepiiCT~KII OObl'I,HO: 6blaaeT HeOOXOAilMO Ami oueHKII 9¢¢eKTIIa" 
'. • • T'. .• -"-

HOCTII perllcTp~UIIII ,'IBCTIIU ~ KaMepax c ManbiMII ~poMe:lKyTKaMII, KorAa:_apeMn -~aAep>KKII 

IIMny~bCa no 'ycnoallnM pa6oTb~ AOJr:lKHo- 6wTb- aeimKo, 3Ta xapaitTepiiCTII~'a · MO:lKeT o~asaTb" - . . . . . 

c11 -TBK:lKe .nonesHol! 11 npll' npoeKTIIpoa.aHII_II KaMep Amr 11syqeHHH pacnaAHhlX :npoueccoa 

n MIIWeH~x, _noMemeHHblX aHyTpb -KaMepbl; 
\ ';-, 

~ 

ao6anoK 
__ ,_ < ' 1 

;3neKTpooTPIIUaTenbHbie iw6aaKH, KaK. OTMe'!anocb abi~e,-_ apeMH naMHTH KBt:tepbi 
, - • .. ~- c-'- - / ~ 

MO:lKHO IICKyccTaeHHO coKpaTIITb nyTeM naeAeHIIH a ee o6'beM A06aaoK aneKTpOoTplluaTenb-:-,. 
- .. _:· t ' - .. ' " . ' . ' ". .. ~ . < • ·- • \ - :. - l ' ... 

Horo rasa; 0AHaKo He acnKIIl! . aneKTpooTpl!uaTenbHbll! r~s · Mo:lKeT OblTb llcnonb3oBaH AUH 
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3TIIx-uenel!, TaK KaK. on Aom><eH YAoaneia'?P_~Tb anonHe - ' onpeAene!l~hlM Tpe6oa8HHHM,' · -' 
-' 

, ' I . ; • ~ .I . ' ;-
Bo-nepBblX,---aneKTpOHHOe cpoACTao MoneKyn rasa AOn:lKHO OblTb -AOcTaTO'lHO 6onbWIIM, 

I \ ' I . / ' \. ·' ..,.. -

'ITOObl npOTIIBOCTOslTb paspyWIITenbHOMy .Ael!-CTBIIlO aneKTpll'leCKOI'O nom{ BblCOKOaOUbTHoro-
:...' .· ~- . . ' ' : :· ... . ': ·. I'· . ·,_ ' ' . '- . / . ' ( .· -- . . 

IIMnynbCa._-8 npOTIIaHOM cnyqaenMeCTO O:lKII):laeMOrO yMeHbWeHIIH_ naMHTII• 6yAeT Ha6niOAaTb-
• j ' ' • ' ' • ' ~ :· • I • J I '• • • ,• ·, \ • 

en· ee yaen11~W~11e. B HacTonwee apeMn _ IIMeeTcn ,oqeHb Mano caeAeHIIII- o cooTHoweHIIH. Me:lK-

• Ay alieKTpoHHbiM cpoAcT~oM H aenii'IIIHOll nonn, cnoco6noro paspyumTb aTy cnHsb. np3ToMy 

TO'IHO yKas~TbHH>KHlOlO-';p~~IIUY SHa''leHII~ K09cPcPIIUH~eHT8 aneKTpOHHoro -CpOAC~Ba -'S~T~y;~_ • 

H~Te~bHO, _0A,HaKO AU!! op;~HTHpOa~ll ~0~;0 np11~·!1Tb ae~~'I~Hy ~BHS~ an~~T~OHa ~ MO,Ue-.: 
" • ·- ••' -. " ' ' •r • \ 

;cynoli KllcnopoAa, 'Ann- l<oTopo~ --1131iecTHo: ~To' oHa 'pan-~a 0,87 aa 11 -AJIH • ee :paspbi~a ;· Tpe6y
.-. -- '· __ ,___- • /14c'rp.241:i64/· - · ·" - • : 
- eTcH none .90 a/eM MM pT,cT, ' .' . - .• CooTHoweHIIe E/p a 'KaMepax o6hl'IHO He npe-
~ ,·, • ,. - • • >t' • : _.. • :.. • , ' '•: • ' -,"· , T • • • J '• ~- ' · .·• • I '. ' ' . 

- ablwaeT 14 a/eM 'MM p~;cT,,_-r_z:le E - _H~npn;"~HHOCTb ,non>t 11 __ P --AaaneHIIe rasa- a KaMepe,-

' ., ' ,. '_,.- . . •. '. ·.'' \ 
Bo-aTOpbiX, Al!anason a11epr11l! np11n11naH11g· aneKTpoHoa K Mon_eKynaM aneKTpooTpllua-· 

•• \ • •• '. ,, ,· ' / • • ".·. -'. ".' ·: '.· J ' ',· .. ' 

.Te~bHoro rasa_-· A<!n:lKeH BKUlO'lBTb a. ce611 'o6miCTb aHepr.Hl!- .Tennoaoro Aaii:lKeHI!H _ aneKTpo-:- ---

. ' ~ . .\ -- '. ' ·' ' \ . . - . , 
_' IlOa a rase KaMepbl, 3TO Tpe6oaa1111e ahiTeKaeT liS CUeAyiDUlHX C0-06pa:lKeHIIJ!,_ . 

' ' ' - ' . . . ~ '.' ' . ,: - . ,... . •• ·., '·. ' ;_1. ' . ' :· ~- ', .... ~: ..• 

- CpeAHHH KIIHeTII'lecKan lanepr11n aneKTpoHon a MoMeHT o6pasoaaHIIH IIOHIISIIp:fiOWel! 
----- --·--,-··;- ::-, ----------------- '. -· ., ,• /18.CT,199/." 
qaCTIIUell o6bl'IHO He npeBbiWaeT, aHepr1111 IIOHIIsau1111- AaHHoro -rasa: , '__ p _ __ ~~~Ann • 

' • . ~ ' - . _': ,· *. _"· . :._ ' "· • ·" ' ,·_ -!'' ' .) - ,, _\. ·: : > •' I - ':. '> ( • • ; ' 

HeoHa, nanpiiMep, ·oHa cocTaanneT _ 20 _an; OnHaKo aneKTpOHbl , OhiCTpo TepniDT aTy aHepr1110 - -- -- - - -- -- . " "- -8 . . :/•- ' 
_ Ha coyAapE!HII!I C aToMaMII rasa, II sa- apeMH ~0-p~AKS 5 •10-, ceK oHa' CTa~OBII-TCH p~aH'oa: 

-'· ,. - ··"'~'~ ... ----~·· •• ··-~···. -_·, ··,_·.· ••.•••. j ~ l· 

'ABII~eliHH, T? ~CTb 0,04 'a\', (Ann KOMHa~HOl! ,TeMnep-;Typbl), __ B nocne- · 
i ' . ~ ~ . ' . ' .,~ . ~ ,; '' 

, -- 3HeprHH, _aneKTpOHOa .~CTaeTCH nocTOHHH_ol!, , 0TC.lOAS. allAH?;, iJTo· eCUII-, 

Hll:lKHHH rpaHIIUa 3Hepr1111 np11n11naHIIH aneKTP,OHOB- K- 8TOMaM rasa. 6yAeT- ne:lKaTb ablWe',' 

--o.~· aa, ~0 .~~~oll. ra3 ~~~eT a¢4feKTHB~O;~pex'sa"TblaaTb a~~K~~OHb;: n~~b O'leHb KOpoT-
; - . " ' - : .. -- -8- - - -,_ . . ' ; ' ' . · .. --,- ' ; -- "- . - - :_ -;_---
KOe. ap9Mn (' ;. 5: 10 .CeK). \3To 'osHa'laeT; 'ITO' Ta 'laCTb_._HaqanbHblX aneKTpOHOa~- KOTOpa>! . 

. : .. · .· · , · , -- _ -· _8- ;" . ! .. - . , .·.·I:~._ :. · , ~ · (. _· · '~ .. 1 ,:." ·: 

no npowecTallll apeMeHII .; 5~10 ,__ .ceK .ocTanach ne-saxna'!eHHoli-MoneKynaMII ·rasa, 6yAeT 
, :..:_ . • ' ' • ' ': : ' ·-I 4 , ~. . ' - ,. • t • - • " • ~~ 
coxpaHHTbCH 6es ·saMeTHoro y6biaaHII!I Ao- MoMeHTa noAa 'Ill Ha, KaMepy 'IIMnynbCa-- Hanpn:lKe-

- I . , ' • ' ' . ·" - :·~ ·, . ' ~ ' . ' ' . . .- , , . . . . . ' ' 

' HIIH, Docne noAa'll;l IIMf'!YUbCa aneKT~OHbl Ha'lHYT ycK~pHTbCH, II J ecnll Allai~asOH, 9Hepr1111 IIX, 

, .npiinlln'aHII!I- ne:lKIIT. Hll:lKe' nO-Te Hull ana IIOH11;3aUIIII OCHOaHOro' rasa;, OHII; aTOpHqHO. n_epeCeKyT 
. . ' . . - . - ... ~ - . ' . ..... . 

aHe'pre;ll'le-CKHll-' ~iiTepaan. saxaaTa,' '-laCTb . a~eKTpOHoa' 6yAeT BHOBb, saxaaqeHa. aToMaMII-

ane~~p-OOTplluaT~~~~or,o' rasa, 'II cneA '!aC·;~Ubl ew~' OO~bWe o6eA;;IIT~H• S~p!!:aaM~, ,Jnec~ 
' ' ' -- ·'. ... : . - ' - . ~ . ·' . 

aa __ :lKHO _ llOJ:l_'lepKH:fTb, _'ITO: ecn11 'Bp~MH, aaAep:lKKII IIMnyn·b~a' 'He npeabiWaCT ,BpeMGHII npo-
--, - ... 

XO:lKAeHIIH aneKJP.?H~a qepes SOH:f saxnaTa npll, TOp~o:lKeHIIII, TO 'llC'ICSHOaeHHe', aneKTpO-

HOB 11s cne.Ua ~ac-TIIUhl -6yA~T npOIICXOAIITb' Tl>1ihKO_ a -MOMe~Tbl,-IIX TOpMo:lKeHliH 11 :ycKope- ;. -

,-"' Hll~hll 9T?T, ITP_Oll~Cc: HIIKOHM. o6paSO!'.f Hef6yAe: CBH':la~ -~, E.eUII'IIIHOJ! S~Aep~KII IIMnynbCa, 

:nocneAHe;; 'ycnoan'e' o6hl~H'o ahmon-nne~cS. npii ·pafSoTe __ c· KaMep'aMII, TaK 'xaK -MIIHIIManbHo.-, 

' ~peMH .anna~~T;pHOll saA.ep>I<KII IIMnynbCa a coa~eMeHHblX CXeM8X •sanyci(a• COC~annneT, 
'.'~ ... ",. _I ' •; -7 ' '.·· ' .· .- • . • ·' , I• ': ' .._ . • 

He' MeHee ( 1-3)·10 - ceK, TaK!IM o6paaoM,_ ecnll _:a- KaMepe IICnOUb30aaTb aneKTpooTpllua-. 
' ,. v - • . ~ ... · ' . ' .... 

TenbHyro:.Uo6~aKy·c .soli_ol! npllnHnaHI!H BbiWe i•mepr1111 Teni10aoro :aall:lKGHIIH _ancKTpoHCia,-
. . . . . . ..._ . ---- . ' - _, " 

--~ 



TO B03llei\CTBHe · Ha apeMl! fiBMl!TH MO:a<HO 6binO 6bl ocyweCTBHT~ n'HWh ·a nepao.M UHKne 

3aXBBTa ':aneKT.pOHOa, noaTOMy npu' CyuleCTSy;;,mHX BpeMeHax· annapaTypHOll 38llep:a<KH 
l '·, • - ' . / ; ·. - . -. - . -. ,_·.·:::: •. ·· ·, . - ' ' • "','. ' ' 

. HMnynbca nBMl!Th K8MepbL He 6y neT 38BHCeTh OTUpllCYTCTBllll a ee. 061>eMe T8KOl! ll06BBKll, 

EcnH notTp.OllTb" ~n~- 3TO;O c~y'l~ll: KpHB;IO , aaaHCH~OC~H, aqHpe~Tll~H~C;H' perHcTpauHH • 

'laCTHU oT apeMeHH aan.ep:a<KH H~nyn~ca> ·~o- ~~a ~e non~H·a oT~H~aTbCH oT ·~aHanorH'l~O~ 
. '.' - . . . . . ... . ., ' 

, xpHaoll, !fOCTpo~HHoll .z:xn~ 'IHCToro · ra3~ 5 ecn;; ue Y."ll!hiaaTh raweHHll paa'pH.na .no6a~xa-
MH). _To. ecTh npH cywec7ayrowux. MHHHMMhH:Ix_ ape.MeH?-'x~ ~a.nep:a<KH HMnynbC~ · ~qxpeKT 
OT BaelleHHll B · K8Mepy aneKTpOOTpHU8TefihHOro ra3a 'c paCCM8TpHB8eMOl! ·'xapaKTepHCTHKOl! ' ~ . . ~ . . .... ~ . ' . - . ~ '. 

npHnHnaHHll anexTpoHoa caencsi 6bl K axaHaaneHTHOMY ciiHmeHHro _ynenhHOll HOHH3au·HH ·~a3a 

. perncTpHpyeMbiM~ 'lac;nuaM~. Ho ~c~H .n~:lKe .n~nyc~H-T~,: '1To.6yi:tei .nocTHrHno ape~ll 
,, , 8 . . • , ' 

·3a.nep:a<KH HMnynbCa · ~ 5•10- cex·, To H a· aTOM cny'lae ucnonh3oaaHue paccMaTpHaaeMo-
..,.. • . • • . ' -~ . - " • t 

ro ra3a B K8'leCTBe ~06~aKH, Bpllll nH OhinO 6bl. B03MO*HO, T8K ·. KBK llrill 'a<f><f>eKTHBHOrO 
. . . . -8 ,• , , . . , . 

3axaaTa 'sriexTpoiloa 38 apeMl! 5•10 ·cex noTpe6oaanoci. Obi aaecTH a xaMepy 6onhwyro 

nopUHIO 3T~~O ra3~, 'ITO ~e M;:a<eT H~ npHB~CTH. K HeltOllyCTHM~M/'y:Xy.n~<:mHIO ~cnoaHll 
. • pa3pHna, a KaMepe. TaKHM o6pa30M, c TO'IKH 3peHHH s·Heprim. npunu'naHHll. snexTpoHoa a 

xaMepe K MonexynaM r.a3a Hauny~wel\ .no6aaxoll;6nenyeT • c•mTaT.h TaKol\ ·ra3;·· KOTOpblll 
• ' . ' •. , I "· 

. cnoco6eH a~xa_aTbiBBTh ;~ex~pOHh~ c Tennpaoll :siepruell. B 3TO~ cny'lae y6btaa'iiue snexTpo-

HOB a3·cne.na .. 'laCTHUbl 6y.neT npoucxonHTh a T,e'leHHe .acero apeMeau, 'noxa.Ha xaMepy 
.. _,· _\ __ ,-··,·,·-· _-;·--_' ~ '_ .. ·_·-.-.. _'-.~··. ''-', .· 
He nonaH I!Mnynhc paf5oqer() Hanpl!:a<eHHll. Mo:a<Ho o:a<unaTh, 'ITO aepol!THOCTb perucTpa-· 
. . , ' :. I :. ' , , . . . .· : . '·: . : · •.. / , , . ·, 
UHII '18CTIIU KBMepoll C · T8KOJI ll008BKOI\ f5y.neT 38MeTHO fi8.!l8Th C pOCTOM aenH'IIIHbl 38.!lep:a<-

. ' ' I,~ ~ ·:~ ':\' ' ~ 

KH. HMnynbCa •. 

. . ..... / /. /, 

B-TpeThliX~.ceqeHHe npunHnaHHll HH3K03HepreTH'lecxHx·snexTpoHOB·K MonexynaM ra3a 

'non:a<~~ :6biT~ :noc~aTO'IHo. 6on~wu~; '1To6b: o6ecne'IHTh 'obi~Tp~e y6upilHH:e anexipoHos 
'• .: ' • • • • • \ ; / . " :- ,. \,.. - I •. •· . - .. ·•' ..• ~ • 

.He3Ha'luTenhHoll '.no6aaxoll;s:roro,raaa.·<ho cnocp6cTaoa·ano obi iax:a<e ToMy, 'ITO napuH-
• '. -~-. _-_ \ -·- • ', .-· _,_ " ' -" '··. .,. • • \ ..... : > ' \~ 1' .• 

anhnoe naaneHHe MoneK!>tnllpHoro ra3a a xaMepe 6blno 6bl He3H8'1HTenhHhiM u ycnoaul! · ·. 

.,; ~03_HHKHOae~Hsl -~a~pstna: n~ C~eny ~BCTHUb1° ~e npeT:pn~nH 6b; cyweCTB~Hll~lX,~H3MeH·e~Hll. 
, . • ' ' ~ ' I '' : , ' 

')' . . ' -· ' . . . - . . ' /', '-, 

' - VI, HaKOHeu, ·a -qeTaepTblx, .nnll. nony_'leHHll cTa6nnhHblx· ao apeMeH!f xapaxTepncTHK 
' ·- - ' ~ . ' ~ ' ' " ' ~ . . ' - \ 

· ,· K8Mep"?l Mcinexyfibl 3UeKTpOOTpHU8TenhHOro -.rll38 llOfi:a<Hbl 6b1Th; XllMH'IeCKH M81I08KTHBHbiMH, 
. . - ..,. - ' ' -." . ' ' . ~ ~ : . . . ~ ;. - ·- ' . . . . -~ ! ~ / • 

'TBK. K8K B npOTHBHOM cnyqae KOfiH'IeCTaO -ll008BOK ,a K8Mepe co· apeMeHeM f5y.neT y6biB8Th, 
J• 

'38 C'leT HX 
• . , . . .· / I I 

xHMH'IecK6tt cali3H co cTeHxaMH KaMepbl, _ XnMH'Iecxue peaxunu ia .·cTeiixax · 

., K8Mepbl onaCHbl T8K~e H a TOM OTHOWeHHH, 'ITO, OHH. MOryT npHBeCTH K,.Bhl.!lenel!HIO B 

o61>eM Kal\{epbl He:a<enaTenhHbiX ra3oa. 

' 
B Haciollwee ape~l!\ H3y~eHbl. oTnenhHhle xapa~xTepucTHKH · MHornx sneKTpooTpnuaTenh· 

HbiX raa'oa, HO !IOxa· He ·nnll xa:a<noro H3 · HHX HMelOTCll Taxue ,cae.neHHll;: iax 3aBHCHMOCTEi· 

Ce'leHHll npHnHn~HHll .. aneKTpOHOB .OT. 3HepruH, ~enH'IHHbl .K03cPtpHUHeHT8 sneKTp~~Horo cpbil_: 
•• • • , ,• : , > " ••• • ' •• •• .. ." " •\ •• , 

CTB81 .·cTeneHH' XHMH'IeCKOl! 8KTIIBHOCTH -H-8KTHBHOCTH npO.!lYKTOB llHCCOUHllUHH, no'ITH 

n~nHOCTblO. O;CyTCTaylOT KOiiH'IeCTaeHHble xapaKTep~c-_r~KH .. o Bfillli~HH ~ Mon~itynHp~biX- no6a-

\ 

.: 10'" 

·I ! ·• .. ' ·l-:') 
/ .·. 
';;-:'>: 

"; 

.""': 

-( ~· .. . ,_. ,· 
·.;_,. 

"' f: ·/, 
··.t ~ I 

·. ~.\ 
J ' . .r· ' .. 

• > ·BOK. HS.'llPOI!eCC pa3pll.!l8 B HHepTHLIX ra38X, 3~H ;6CTOsiTefibCTBa B 3H8'1HTen~HOl! ·CTeneHH 
I c . • ' / , I' . ~ 

.: orpaHH'IHaaroT:' B03MO:lKHOCTH pa3yMHOro Bbl6opa Tax oro ra3a, KOT'opblll xopow'o y noaneT-
' . . , ~~ . I . 

aopl!n 6bJ .c<f>opMynupoaaHHhiM Bhlwe. Tpe6oaaHHRM·. · .... . . . . · .. ,. 

AHanH3 HMeiDWHXCH ll8HHbiX no . sneKTpOTpuuaTenhHbiM' ra3a~ llOK83blBae·T,. 'ITO Han-
• > • ' ' . • . .. .· . ' . • , . ' 122i 

·ny'IWHX · pe3ynhTaToB cne.nyeT o:a<_Hll8Tb oT .. Hcnonh3oaaHHll a .KaMe pax., .no6aaox .. 1. HnH CI.
1 
y, 

un~ .zlooaaox rano'li.n;c;-oj:tep:a<am~:X Monexyn; .;.aKHX _xax. SF :~:;CCI.~ .• KOTOpble_ o6.ila.na::.:. ' 

lOT.' 6orihWHM;Ce'!eH~eM 38XBB'f8. ~n'exTpOH~B· c Tenrioaoli ·;;~epruett •. B . .o'aiiHott, pa~oTe ndi 
- > \•. ·--· • ( -· '· • ,J . 

• . • ... • • l ,..,~ 

axcnepuMeHTMhHoro ·HccnenoaaHHll a xa'leCTBe .snexTpooTpnuaTenhHOll no6aaxu. 6hin a3l!T 
. " .- : I ' . '.• . , . . /" " • I 19 20/ ., " : . . . . . 
·,-. CCI :·: .Ero. OCHOBHble xapaKTepHCTHKH cne.nyrowue,: · · ' ·· aHeprHll npnnunaHHH snexTpoHOB 

4 . .• " . . , . . . 

.. ne:li<HT ·a HHTepaane 'oT 0 no 13 aa; M8KCHMllnhHoe-ceqeHue 3~XBaTa i:tocTu~aE!Tcsi ·~pli-aHep-
• ,. , •• • ' ' • •·, - ~. • " ., > • • -16 2 . - . . . " . " 

imu; 3neKTpOHOB~ paaHO~ 0,02 36, H .cocTaBnH.eT 1,3·10 CM • nponyKTBMH .!lHCCOUli8UHH 

CCI '.' ··llafilllOTCll aTOMbl H Monexynhi' -~n~pa' u' nj:lOcTellw~e· pai:tuxa1Ibl,· 
4- . . , . .. ' , . npnnHnilllill~ an ex:-·~·· 

OTpHUBT~fihHblll ~;'~•; 3J1eKTpOHHOe :Cpo.zl~:ao.-.n1~, ... · TpoH ccTaeTcl!· c aTOMOr:',xnopa; 

KOTOporo p8BHO '3,82 sa: 
' _. . ~-

o6p~3Yll 
·/·'•' / 

· .. , . . .· I . ·. .~·· \. . . 
··racSIIUHe ,gof5aBKII~·-B OTfiH'I.lle OT fiOHHTHll HaneHHH· raweHHll a C'leT'IHK8X iel\repa1 

. npo~~XOlll!Wero :aa ,C'IeT n;p~3i;pli~KH. non~:a<HTenhH~X HOHOB .OCHOaHoro ~ ra3a Ha M~Oroa.;:6~-
··.;~- _.._--.· .. _•.·.,'..._·,, .. ;- • ,· r _:"·... - '-"---.~_. •· ,·: •• •· .. :.'··~ :'·~· •. '. ,. ~."" • •• -.·."' 

:,, llblX·. MOnexynax · . .no6aaxif· H·. P,Hll8 <f>i13H'{eCKHX npoueccoa,' ripOHCxoiilllUHX y .KaTon'a (eM.~ 
-. ··,-. '/21' CTp,305/· J24'cTp.·68/).·.:.; •. · .... v··"·.·;. :.' .· .. ·.•· .. 

HanpHMep, · ·.! .. . .. . H · ' •. · '·. . . , no.n TepMnHOM raweHHll pa3pll.na: a. xaMepe 
•.• ,· . .!"-·~· - .' > -~·· -.;.· ~, \ ·', ~~-- '\ ~. - \ .. · . . . . '· .. , .. ·~.-_, 
6~ll~M.n?~HM~Tb _TaKOe B,O_?.llel!CTBH~.~a pa3pHll 0 KOTOpoe npHBOllHT :~. aa~enneHIHO T~Mna·' 

. ero: paaBHTHll. T~x~e 'raweHKe, K8K-.H3BeCTHO, OOb;'IHO Bbi3blaaeTCll· norno~eHHeM ynhTpa..:_," 
•' _ d ·. /- • '- ~. j • t ~ / •• ,' ,f~c l-;~ >• < • ~ • >"< ~''"_,. {, 

cPHOneTOBOrO H3fiy'leHHH OCHOBHOro ra3a t,<HOrOBTOMHbiMH!fipHMeCHMH~ KOTopoe npi!BOllHT K 

'. ' MO~e~yn. ~a;~p;CTb~'a' pa.nnx'a~~~; CHli;HeM. B036y~ne~HH. c '~~~~~Ta6.irielt .·H. ~epe-
: . . ···: '. -.: .. _ . .;· ,~·; .:·- ...... ~·~,_ ·\.· :- _· ,·.~:.··,··~:·, .,..-... .:-1··-:..._·, :., ' .... __ ... ·.'! .. 

XBBTOM KHHeTH'IeCKOll 3HeprHH aneKTPOHOB 38 . C'leT · HOHH3BUHH . HfiH 'B030Y:lK.!leHHH : HH3KHX 'r • 

ypoa~·~ll c~~mi.iix M~~~Kyn . Cno.npbu~o 3Tu'·npoueccbl. oG~y~.!l~IOT~ll B paGo~~/14 ;2 ~·2~1 .. . . ~ ' . . " . . . ·.... . . ' . _.. . ' _; ' . - .. ' . _, - ' 

· .. OiM .. eTnM; . onHaKo, 'ITO. c'oapeMeHHhte·· cse.neau·ll o, xo'nu.tecTaeHHhlx· xapaxi-epucT~o~xax'"aTux ··: · 
, l -~ • J • :,•, ~ , ,- '.~ ;·~. • ~, f "• \ "r .·.:, .. '; • •; • e,,.,J « • • • ·; ,· :_ •• ' 

npou'eccoa OCT810TCll'·aeChM8· CKYllHbiMH, ·no 3TOI\ lnpH'IHHe OOOCHOBBHHblil. no.nxo.n· K abloopy' 
'',I,,·., .. > • • "'". - • ~ • \ • ' I • I -. :· . .· < ·~ '· r -' · •. • ~ ;:.,·. •.::' : • 

MH0~08TOMHOll· .!l008BKH Hanl!eTCll 38TpyllHHTenhHbiM. · nono:a<eHHe OCfiO:lKHHeTCl! · eme '.H TeM~ . 
. ' ' . ' . •, . . ~ ' . '. '\ . ·' .: . . . : : . ._ ·~· ' . - . . . . . . ' . ..~ : ·, . ., ' . . ' . ' : -· . 
'ITO a . nacTOl!lllee. apeMl! oTcyTcTay.roT · xtiKue-nH6o • TeopeTH'IecxHe npencxa38HHll ~o6 s<f>cpex-. 

••. ··,''. • _:: ' c I • ·.-,' ··..:··,' ••. ,.•- ,,,~·· ·~ .. • -,'·: ·, ·,. : •. ~ \• ,· • ·~--~-
THBHOCTH · pa3BHTHll. p.a3pllll8. B · HHepTilOM. ra3e ~.!l0.1Jh ynopH.!lO'Iei!HOl!; uenO'IKll sneKTpOHOa ·• 

:; B 3BBHCHMOCTu OT paccTOHHHH .Me:a<.ny HHM.H · 8 xoHueHTpariun · .no6aaox; B: aToll :<::nTyauun • • 
' - •• '· I . • . ' > ·, • ' : ,' • '. • ' ~ •- . . • '• -, . ~ , ' >· • • _. ~ •• • : ' • ' - • ' • • '" • • 

OCTaeTCH~ e.!lHHCTaeHHO pa3yMHblll, nyTh abl6opa. MHoroaTOMHDJt·:· •ll008BKH -. 03l!Th .!lfill ·sx-. 
, ,·. : .... , ..- . . I .. .> . : . .•., . . ·: . . ·. . . . . : .. :· . 

· ;. cnepHMeHT8 MHOrO!ITOMHhle · ra3bl,: KOTOpble ,OObi'IHO. HC_ll01Ih3YIOTCll. B ,_Ka'leCTBe, .no6aaOK" 

·• a ;caMor~c~IU"i~ll. c'I~T<i~~ax. c O.iiHax; aT~· ~~oa~x~ .nori:a<Hw'yi:toa~eTaopfl~~-cnenyrou'iHM . 

· ··.·, T;~6~~~HHH~:; B~-nep~hl~; ~83hj·· He :~~?J~~i.l. O~p~~~~li~~-~T~HKH • ~aM~p~: H," ~-O_;~T~p~IX, -
. _ ... ' •' .. . .- . - .. - • " ' ....... j.• . 

.. eCnH,' OHH _':sneKTP\)OT~".UllTefihH':'e, TO,/~H8fi830H "3HeprHH_ npll~H~BHHll aneKTpOHOa, .!lOfi:a<eH 

': Ohl'i-h· y;.OK H 'ne:a<aT·h :ilH8'1HTenhHO ··ah!Iue 3HeprHH TefifiOBOrO llBH:a<eHHH 3neKTpOHOB, ·-.Ce'le-
._.. . .. ' -~ '. ' · .. ' ' ·. . . .: " . " -;.. . ~. . - . ~ ... \. ~ ~ . ~. . ' . . : ~ ·. ~ . . .. 
::.:, HHe nepeXB8T8 . .!l0fi:a<HO _Oh!Th He60nhWHM, ·a aneKTpOHH?e CpOllCTaO. ?OU:lKHO •xapaKTepH30;_ ,· 

, ·.. . - . . ~~a;I,qmu~~HTOM·.~a~~~; . ', ' ~' ' ... :< , . ' .. ., ... ·, .. ' 
. ·~ . 
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\ ··<· ., ... ~·· ·'· . ·~ 
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Bi,monaeane_ nepa~ro y_c,noaHH BB)KHO llflH co3llBHHH ycTali'<HBbiX -ao apeMeHH xapaK

TepHCTHK KBMepw; a BTOporo - llliH ooecne'I9HHH. OnT~MBflbHbiX ycnOBHll COXP_BH9HHH. 3fleK

;pOHO:, a c~eae '~acTn'u~I. noc~ellH~e- oo~Tosi.J.enbcT;o· llOfl)KHO om1r'anpHHTc'iaoa~Tb · n~:riy-
"· . . ' ' -

' 

_ q~HHIO HBKflOHHbiX' pa3P_Hll0B no cneay 'IBCTH~bl 0 .ocoOeHHO !)PH -MBflbiX apeMeHax 3Bll9P_)KKH • 

_H.!I.mynbca. t{To KacaeTcH Tpe6oaaan~.'o 6o~hWOM KoacpcpnuneaTe 3neKTpo~aoro_cpoaciaa, 

TO: KB~ a- B. cn"yqae 3fl9KTpOOTpau-aTeflb~QJi aooa~Ka, .era BbinOn~eHH~ HeOOXOllHMO rtnH 
- - - - - ' ' - - - - ,. 

~CKfliO'IellliSI CP_b!~a- npan'anwax K MOfleKynaM aneKTP_O.~OB_ B · canbHbiX •~fl9KTP_~'I9CKHX nonHx. 
'~ \ •. ·-' ' ,·::. ' ·- ' / ..,_ • • ' • • ' ._ •;, .• ' • . I " \~ • • 

Y!~eiOUlaeCH. 3KCnejmMeHTBnbHble CBe,!leHHH no. MJIOrOBTOMH~IM ra3aM 0 acnonb3yeMbiM 

B C'IeT'IaKaX, n03BOliHIOT npeanoflO)KaTb, ·'ITO ~~K~e ta3bl 0 KaK MeTaH ( CR-~) i. napbl BOllbl •. 

(R 0) a- n!lP_bl nanoaoro cnHpTa (c ;n ;oro,~? CBOHM .c~ollcTB~M OYllYT aaliny.~~!IM oopa30M 
z : - · .. · . · -_ .. · .· · . ' -. ·. · I .· < 

:· cooTa·eTcTa6aaTh ·ccpopMynnpoaaHHbiM. TpeooaaHai!M. MoneKy-nbi' 3THX ra3oa icapaKTepH3YIOT_; :· 
• ' . • ~ / .• • • • . • • • • • , , . . • .. .. . • ' .-. J • •• .. • " .,_ I ,. 

c11 cneayiOlllHMH aaHHbiMa. 3neKTP_OHHoe cpoacTao y, MeTaHa paaHo-0,73 3B, a y BOllbl,,;. 
- . /20/ . . . . - - . . . .; · .• 

0, 73 a. 0, 96_, _- ~ 3axaaT 3fleKTP_OHa ,- MOfleKynoll BOllbl . COn~OBO)K,!laeTCSI ee, llaCCOUHaunell 
. .. 

Ha BOllOP_OJl. H' KaCflOP_Oll, a 3fleKTP_OHHOe CP_OllCTBO onpeaenl!eTCSI 3TaMH npOllyKTB~IH pac-
• I. • ' t ~ • ·- • ~ ,. ' 

naaa). 3~eprHll. npi!~HnaHall' aneKTP_OHOB , K MOJieKynaM MeTaHa fle)KaT B aHTepaane 
- .. - /20/, . ' . : - /}9/ . - .. . ·I ' • · · '. • ' ,. ·' -, 
6,1-23,4. 38- -- ,BOllbi-5,6-_10 38 · _ • MaKcaManhHoe ceqeaae_-3axaaTa 3fl9KTP_OHOB Mane:" 

. -. . . --18 2 I 19/ - I . • -- . • - - • - - • ' - -. • • : 

. KynaMH ·aollbl paaHo 4,8_• 10 ·eM - ..• CneKTP nornorueHHll ynhTpacpaoneToaoro a3ny- _ 

qeHHII ~oneKy~a~m Me:aa'a xapaKT~P·~3~eTCll HH~eoaanoM an;~ ;~.ria oT 850 ~~a 't450 ~.: ~. : , . 
-

983 1240
: o · ' -

2
-
940

-
3300

Ao /21, CTp.181 a 310/ • /23,cTp.121 a··aanee; 24;cTp.296/. 
BOllbl ':" • -, _ A HCnHpTa _- .. - _ • _' a .' • - . ·. 

3aec~ a,HTepeCHO OTMeTa'!'b. TOT': cpaKT, 'ITO cne~~p nornomeHall YflbTP_!'fcpaOiteTOBOrO 

a3ny~eH~H 'Mon'eKynaMa ·• '/i.2 0 -. _- lifieeT nqnocbi p ll~cpcpy3~o~poTaUI!OHHoll · cTpyKTyp~ll, • • .· 
_ • · • - - ._ _ - • _ I - 1 • · - _. - /23 cT :tao; . - < ,· -

,cXOlllllllaec~- _K .. 3Heprllll _aoHa3aUHII M~neKy/lbl, Ka~.K npe,aeny ,_ '. p _. , • ·. 3To oocTol!Tenb- , 

CTBO npljBOllaT, K'· TOMy, qfo B030Y)KJleH~ble MOfleKylihl BOllbl aMeiOT 00/lbWYIO aepOliTHOCTb · 
. .- · ·:. - · · • · . - · · · · - . · • · /23 c:.-p; 123/ -

nepexoaa a aopManbHoe cocTOliHI!e oopa-rHoll OTlla'<a nornomeHworo cpoToHa ' . _ -~ "· 
•• ·' ' • -.j. • -. ~ • .- ' ' - ." • 

':.To ·ecTb aaneK? ·He K~)Kllbtll·: aKT_··uornomeHHH- ynhipacpHoneToaoro, ¥o_Tow_a MoneKynoll aoabi 

I_IPH~OllHT K ee cpoT~cn~ay. B 3T~M 
MeTana 11 napoa cn~p-ra, y KOTOphlx 

OTHOWeHHa- napbl BOllbi .CyllleCTBeHHO OT/Ia'ISIOTCll OT . 

B~~~~~HOCT~ cpO~Oll;~COUa-;,UII~. M~/leKyn B~/IHKa; [TO 'I~ 
•. ' I 

Ka apeHall apeMeHa nBMliTII KBMeP_bl 3TOT cpBKT llO/I)K·eH OaHB'IaTb0 ,:ITO. np11 paBHbiX KOna

:~e~-TBSX ~ooaaoK; ·n .'o:; c -'Il OR_ a" CR · · aenaqaHa ap~MeH~ ~aMHTH aon»<Ha, o)KaaaTb-
- -~ z 5 . ; . 4 - . - ' 

ell aal!oonhwell y~KaMepbi.c aoisasKoll-napoa. aoa~: I, I 

. . . . . . . ' -- . . •. . - 125 .26/ • . 
Yla-repeceH ·H apyroli·MOM9HT. KaK- ~n.eayeT 113 paoo_-r '· .. , nornom~Ha_e ynh~pa-: 

700-800 R ~eTaHOM 11ileT • il~~e~ci!~Hee: qeM 
.,_ .., ~ ~ . ' 

'cpHoneTOBOrO H3fly'IeHHll. C .Jl/laHaMa 'aonH 

cn'l!pTOM. np~M9HI!Ten:b~O ~ KaMepe 3TO oni!Tb-TaKa ll0/I)KH0 03Ha'IaTb0 " 'ITO naMSITb ~aMe}" -

'pbl c .HeoH-MeTaaoaoJi CMeCbiO ll0fl)KH:a Ob!Tb MeHbW~, '19M C ~eoH~Cni!P_TOBOll .~MecbiO.' 
•, - - ' / - - . ' . - ,\·-

TaKHM 'oopa3oM, ecnu 'llpeMII naMl!T~ _ICaMepbi aellcTaaTenbHO; aaaac~T OT aHTeHC~IB-

HOCTII' o6pa30BBHHS , n·aal!H. QT.rienbHb!MH. an~KTpOHaMa a' C pea Hero·. p~CCTOSIH_IIII. Me)KJlY . HIIMII 1 
• , ~ . - ~ ' .· \ ·. ~·· • : . • - ,' '_ ,· . . . . - ' , • . ' . I "':, - ' - • - : 

TO 3KCnepaM?HTanbHO 3TO OOCTOl!TenbCTBO .!lOfl)K}\0 0_,"1~0 np~HBfl_HTbCll B. C/lellyiOllleM: ,npa 
,, .. , 

J 
t :"~~-

,:\.• .,\. ··;,_,. 
. :· ~ ~-~--

.,_ 
/ 

'' ;·, . ~' " -. 
·.\ .. '/···:, ~ ; ·, ' -. / 

. '~: ·-
',.HCnOflb30BaHiiH B. KaMepe P_BBHblX KOnH'IeCTB .. Cli' ·/ C Jl 'OR a ':JJ 0 II paBllblX, paOO'IHX' .• -

,. .- ' ··. .. 2 s' . ..· 2 ' ' . ;C • 

Hanpsi)KeHIIll, · C;CJTBeTCTaylollliiX 100% acpcpeKT'aaaOCTa pe~I!CTpa~a~: qacTau- npn MBnbll(."-'ape~· . . . ~ . . ' ~- - ' . 

MeHaX.-3a,!lep>i<Ka I!Mnynhl:a; BP_9Mll naMl!TII KaMe-phi C MeTaHOBOll iloo'aaKoll· llOfl)KHO Ob!Tb 

.. ~.·~:::· 

':1/ _: .:' -MeHbWe, 'I eM ~- KaMepbl ccf cnapTOM 1 a euie M9Hbllle naMl!TH KaMepbl; coJie'p~a!-J.lell -~ap~l ;· 
,j ~:: . .-: · ao,ci:: Iipo~~~Ka·-~:roro_ ¢al{T~ ~aMa. ~o ceo_e npeacTaanl!eT onpeaeneaahlll ~HTepe,c, ;TaK'. 

·o· ., -'_; .. "-. KaK o_wa no3BO/IlleT-ny'<_we no~l!Tb H9KOTOP_b~e- CTO~OHbl _npouecca cpop~~POB8\{IIH ;P_B3pS!lla . '-

: · '. B KaMepe BllO/Ib:UenoqKa Ha'IaflbHbiX 3fleKTP_OHOB. ' 
J f_,;, ''/ r' ' • : - •, ' ' ' ~·.,· • ' , • - \..._ 

. . CneayeT. OTMeTaTb,_ '<TO a3-aa aaccouaauaa ,cna)KHhlx MoneKyn a _pa3plllle ·cpoK cny)K~ 1 ~ / 

( 
( 

' ,:( '· 
''.l . Jf· .. ;,· 

' ·,.-:- .. ,}:· .. ·',, 

\ ' • ·.·~.- ? : " •• :·.' / -: •• ,·_ '· .: •• '' •• -. • ' - ·.- ' ,· • ,. • ., ~ '- -•• - / ••• 

Obi KaMep c MHoroaTOMHhiMH ·aooaaKaMH '( KaK a ·c.,eT'<IIKoa :rellrepa) oyneT orpaua.fE!HHbiM-· 
'-..- ' '' •' . ' ·.: . . ' ' . -·- .-.. . . . . . -' . . - ' 

. II qacno·,!lOilyCTaMb!X-'pa3pllllOB B KBMepe no· nopll.ilKy ·aenaqilHbl_.oy.ile'T .paBHSITbCll . : ~ . 

1010.:..
10

12121, ~Tp.?4I ;; 2a, cTp.t~!41: _ ·· - -~ · · - · - . ,_ 

/ 
. "I ~ 

:.._:.._ ·:...,.-

-· ·-'I 
'.~ .;, 

., 
· OueHKS aapxaell rpani!Ubi · aonycTHMoro- KOIIH'IeCTaa ~-ooai;~i( 

B.b!W'e '6bma onpe,!le/leHbi.;Te Mllor'oaTOMHble- . ra3bJ, npoaea'eHI!e, 3KCnepi!M9HTOB c. KO:::_-: 
' •/ " t ,....... ,' '·' > ''.: . : -·-~ . -;.,' ', ·. . ' ' : . ·: '' ._, . _, , - '> :· ~ 

·. TOpbiMII npeacTaanllnocb·.Haaoorlee uenecooopa3Hb!M:. OaHaKo .. llnll ·uoc-raitoa.Ka 'onbiTa·-Heoo- ·• · 
'_· , -~ . _-.. . . . - _ .. _ ,: I " . . . - . - - . ., .. _, .:. . 

:,'? XOllaMO eme oueHHTb' aenH'IHHY llOOaao-K,- nonrie)KBlllHX:aaeaeHaiO ,·: a .KaMepy • CaenaTb .. ·, , 

. " ~aKoll p~cqeT" Toquo: n"oK~- Heao3~o,;~~. Ta~ ~aK .. -He~ T~;plni -· ~n-~K~~~qecK·a:o pa3~~~~- --~- . 
. • '-' -. • '• , • '. -"' . ' ',. . .. •: ,, '·' l- • ~-·. . I . l' 

B ra3e, BllOflb. yriopSI,!lO'IeHHOll uenoqKa' sneKTP_OHO~·. Ho onpeaenHTb aepXHIOIQ· rpaHHUY. Kana-·: 
.· ... ;· . . \~ ~ .· .. ! . . ~ - . ' ' . " .. '. : - . "'~. ' - _· ' . ' ) - ~ . ' ' '. 

. qecTaa llOOaBOK, IICXOllll H3 llOnyCTI!Mb!X.nOTep~ '3neKTP_OHOB 38_ C'leT ,nP_I!fll!naHHli.'K MOne-
·~··. •, ,·"~;. ',• ··,.,- /.-1 '•','r, ~-\ -~•' •' 

1
,:,' ·',," ;_• ~.-· _,.• ,:''#,,', '. • 

KynaM ra3a;·. ano!'H.e B03M~)KH?:. BhlnonHI!Tb Ta!(yiO ou,eHKy TeM. Gonee Heo6xoa~M~;, TaK 
,. . " . • • ' - - . .. -I • - ·-· .. ' 

: •. KBK BCe · OTOOpaHHble ·Jlllll. Onb!Ta llOOBBKa,-' KaK Mbl Ba,!leflH, SIBIISIIOTCll 3fleKTP_OOTP_HUBTenb-, ... 
~ ,~ ~ ~ ' ' .. ' . - . . ' ' . : ,· '·' . -' ... ' 

~ Hb!Ma • ra3aMII... --
"'/ ;; : '• .· . ·_: ' . 1: ' .-· ~-'. 

npoae,!l~IU~e nOAOOHOro p~cqe;a Ba)KHO C. llBYJI: 'TO'I9K 3peHaSI.' C . OllHOll 'CTOP_O~bli B 
. . . \ .. -"· . \ . . ,. • . • ":. .· J. . . ~·. ,_ " .- .;;- "'•,- r 

pe3yllbTaTe. TaKoll OUeHKII 0 B03MO)KH00 YllB.flOCb. Obi• 38MeTHO · COKP_aTI!Tb· KO/IH'I9CTBO nepe- - .,_. 
... ' ,', ' ' •• .. \ ·., ,-_:_:_ .. -. ' . ' ',\ / .l \ . .. _·. •.. ·. "' •. 

HBnOnHeHall KaMeP_bl npa '.nOI!CKe OnTHMMbiiOll KOHU9HTpauall ra30BOll CM9CI!
1
'_'ITO OCOOeHHO 

B8)KH0' n'pa' paooTe-C 'napaMI! BOllhl .H Cf;HpTa, T~~ -Kiuc ~l!H XOpOW~ •cM~'IHB~ro~• .. noae'px":" '· 

Ho~;~ 'oo~~waH~Taa ii.ia-rep11iu~oa. 3To ~p~so~H~i ~:ToM~, '<To~ coaepmaHile _ ~~oa~K~ a ~a~~-:-·' 
p~ CTBH~BII:"CII aeonpe.ziene~HMM. . 

'•.._ ~ ...,._ 

~- -::: C• apyroll cToponhi,. ecnw oKa)KeTcll:- '<To npeacKaaaHHhte· KOfli!'IecTaa aooaaoi · Hax~-·-
'J ·a. !aoane~ao~~~en~HOM ;~~na~~~~ c sK~.n~p~~eHTanbH~Ma aaHH~MII~ ·'ITO oqeab aepoi!T

HO llflll aneKTpooTpHuaTenl,ublx r'a3oa c 6onhWI!M ce'IeHaeM,:3axaa-ra·:3neKTpoaoa; .To· pa3aa- . 
. ' . . . ' . . ' - . . . . -' ;- :' . . ' . " ~ . -- - : . . . ,. . . -~ .', \ .... . . '· ' ' . - ·; ~ . ' .;- . . . ~ 

Thill·. B aaHHOll. pa6oTe- MeTOll· pacqeTa, MO)KeT Ob!Tb wcnonb30BaH- H· llflSI ·ouei<KII apyrHx·' 

-~H~/I~r'a'IHb!X ll~O~~OK, ~~T~p~e H~ ~C~nelly~.;.Cll S;ecb. . . ·- . . , • .. .. 
' ... " ....... ··< ·: '-.,. -.0":~, '· ·:_:.-.:_ ·:,-.' ~ ... ~· .",i '· '· ; . '.'. 

Jln_ll. npaOflii)K_9HHOl! OUeHKa npaMeM, _'ITO ,!lOnyCTI!Mble; noTepH 

._: .. ; 

Haqa/lbHhlX.3fl9KTpOHOB; 
. ,. " . : ~ - ' .. · . ' ' •\ 

·•. He ll~ll~llbi, npeBbiWBT~ 30~. PacqeT- ai.monHHM -ronbKO. _.r;:nll . Jl 
2

0 ; _ ~. CCI 
4 

, _ TaK .KaK,. -

llflSI . MO~eKyn' ;Tax rS30B: H3BeCTHbl 'ce~e~aSI np11n~namill 'S/Ie~:.-pOHOB. q~O Kacae~ll . 
1 . ,, . .,. '' . ' ' , . . . , . , I ~ .. 

. ·~: ' 

\,'' 

1
' I 12 ,• . .'.>~~: :_::· :~:;':;·: '• ·., . .~_>-.; ,,' ·.'. ?3 " < _;::;·.·:! ,,· : :>·::;:,,:,: ·',: :/•.:: 
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4 
H , C,il 50R ', TO HX KOnH'tecTBa B .Ofib!T8X MO)I(HO BS>ITb p8BHbiMH: HnH. • 

6nHsKHMH K' aemi'IHHe no6aBKH II 2 p '~ . 
', • ,I 

M ' ' 0 ' ' 

Ka·K y)l(e oTMe'lariocb;~ ocHOBHolf saxaaT sneKTpoHoa. M6neKynaMH npoHcxonHT a Te~_Mo-: 

MeHTht, Kor-na.~ ao-nepabtX, 9~eKTPOHhl a~ npouecce coy.llapeHH>I~ c aTOMBMH r-asa, saMenn>I>ICb 

' OT ~ ~aqanbHOl! ,s~epi'HH £
0 

no SHepi'H!l TennOBOI'~O 'nBH)I(eHH>I 
, 

-'(. 

D 
, npOXOn>IT SHepr-eTH-

~ qecKHll nHanasoH f!p~nunaHH>I 1 H~ ao-:-s.TOpblX, Kor-na OHJ:' BHOBb' nepece~aroT ,sT~T nHimaso_H 

~~ripH ~y'c~opeHHH • B sneKTpuqeCKOM none HMny/ibca •• nponOn)I(HTenbH~OCTb,·BpeMeHH 'aaxBaT~ - ' . . .~- _, -' . 
s~eKTpOHOB .6yneT onpe.Qen>!TbC>I~ CKOpOCTbiO nayxKpaTHOI'~O npOXO)I(neml~ H;,<H SOHbl~ ~axBaTa;. 

8 nepBOM. cnyqae, CKOp~CTb np~X~)I(neHH>I ~ SOHbl~ 6yneT saBHC9Tb OT ~ qacT~Tbl,. ~~y n~peHH;: ~, 
sneKT.pCHIOB c.. ~TOM~MH ras~ H :'nonn' KHHeT~'IeCKOR s~epr-iH, nepenaaaeMoll aTOMBM. a' ~am.:. ~~~ 

. . l ' - , .. •' •.' .. ,· '" ~ ·_. . ·- . : . ·'. ~ • 

noM'aKTe coyn.apeHH>I.· Bo BTopoM cnyq~e nnHTenbiiO,cTb npe6bt~aHHSI· .sneKTpoHoB a. _soHe 

npunnnaHHH '6ineT onpei:len>IT~>I WHpHHOl! aOHbl, UOT9HUHanoM H.OHHSBUIIH ~ OCHOBHOI'O rasa .~' 
' • _ -- . \..: • • ~ '. _. ~ . , '·~ . I · ,. , . :, .. }. • "';: 

H ~aenH'IHHoll <flpoHTa ~biCOKOBonbTHOI'O HMnynhca, ,qona~aeMor-o Ha .. KSMepy.~ B nep!lOM npn-. ' ' ' ·~ ~' ~. . /' - ' 

6nH)I(eHHH "!TOT n~oue<;:c onHCbiBa~Tc>l~ ~nenyrowell ¢()pMynol!:· , . , . ·' 

r =·, r 
;z,2 q, : 

£ -.£ _1 ___ 2 

£ ' 
! 

~( 7) 

r-ne ~r - npeM>I ,npoxo)l(neHH>I snexTpOHOB qepes SOHY~· 'saxaaTa· npu ycKopeHHHi r..~. - ~ae-
l 2 ' ' ' ~ l ' .... 

nH'IHHa' <flpoHTa HMnydbca, l' H l - BepXH>I>I H~ HH)I(H>I>I ;paHHUit· SOHbl SBXBaTa 'coOTBeT-
. .~.z. 2 , •• ·• ~ _ -. ',· 

CTBeHHO H '·l ' -noTe HUH an .IIOHHS8UHH OCIIOBHOI'O r-asa KaMepb!, . >' 
I . > 

',-

.:.'iT06bl ·ycTat;OBIITb.'coOTHOW9HH9 ·, Lln>l upeMeHH .. npe6NBaHI!>I. sneKTPOJiOB B SOHe ·saxaa-

Ta npu nx TOPM0)1(9HHH1 MO)I(HO nono.)I(HTb; 'ITo, noTepl:' si.epr-HH sn,eKTpoHoa_ nponcxon~T 

r-na"aHblM 'o6pasi>M 'sa C'leT· c,OY napeHI!l! ·sneKTpO;;OB. c a~o~~MH' OCHOBHOI'O r-a~aJ ~' fiP9He6peqb. 
. . .·\ ; --. ' ··~ •, '/' '. . -·· . " . . . -: 

~-~TtOTep>!MH Ha COfnapeHH>I C -MOnexynaMH no6aBOK,: TaK; KaK HX OTHOCHTenbHa>l non>! B ~KaMe-' 

pe HeB~nHKa •• 8 STOM n~e.r:tnonomeHHH, KO~<fl<fl~~HeH; Cp~h.Hel! noiepif SHepPHH sn;KT;OHS Ha on.;. 

. ~~~ yn~yr-~e coy .llape~ue c · ·;;:c;~~M r-asa~ mipe~e~ge;c: cn~nyroum·M. c~o-i-~oiit.;~neM/ 15•ci-p. 14/ · 

.... 
a· 

2,66 ~ m 

M_ "''"' 

~ ' ,.,-

1' 

(8)~ 

' r-ne m'· H !of. ": MaCChi sneKTpO!Ia H ~~STOMa rasa· 'co(lTBeTCTBeHHO, ~Jln>l HeOHa KO~a<fl<flHilH9HT 
' ~ - ' ,· . . ·.~ ··. 5 ' • ·, ' 
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Ten~u~. ;.;OMQHTa,,npoXO)K,a~HHSl .'laCTHUbi .. ~epea' KaMepy H .BpeMeHH ycitope~Hll, s'n'eitTpOHOB .~·· .. 

30H9 ,3ax~aTa, :06o~Jl8~H~ ~T~··Bpe~st 'l~pea .1.. rlo aHaflOI'HH ~; cp~p~ynoll (21) y6MB~H~e 
, . , , . ·~ . ' r •. 

~neKTpOHOB BO apeMeHH .. MO)KHO .OnHC8Tb cne.ayJOIUeA. cj:J~pMynoll: 

-~ . < 
,d(T) d(O)exp (-: 

L'1 

'),·,, 

',1 
d(O) exp ( :_ 

', \ ., '., 

:.;:,, 

r'> _.. r~' ,- . 
+J,exp(--+,-Jexp(-

-~-:~· ''.~ i . - ,.; •. 

r';' f·:i' '.; ~2 '< ' ' 
·' 

·,'.f"'~·r'~'\+:.:..;,.-;;,'~~r''.~_. + ~~~~-.r':r~·,'. . 
1 '2 ' 2 ' 1 2 2. 1 2 '2 '):, 

,., ,, ,,, . 
r · r " r- ·· ·~ r 

2 2, 2 

J • 

<25) 

r.ae · r'· , - r'~. H r'~'.·. -,.nOCTO!IH.Hble Bp9M9HH UpHnHnBHH!I aneKTpDHOB B nepaoll, '~TOpOA. 
• <- : 2_ .; , ·· 2 _ _ ·. '.· -. 2 ' ·· , .: : · _. ~ : . ; ~ ·, · I , . . ' 

11, TpeTbell suepreTnqecxnx no.aaouax aaxnaTa · coOTBeTcTneuuo, :3uaqeune r : uaxo.anTcll 
. . . : /. -·, , ·. .· : ' , ': " I .. / ~ 1 

. ; H3 cj:JopMynhi .( 17) 1 'a" r'~' :_ H3 cj:JopMynbt. ( 7) ;· ·B 'KOTOpblX · "c , .anll CC( \ .aon)KHO 6b!Tb , .... 
"", ;_". ··."-.•~ .: •',; ':;.z __ ·:·.·,I ·<·. ,':. _'.\; .1 ,;, ., '.4. ~ 

·.,nono)Keuo paB!lblM·12 sa;.a .. ·< -·0,04 sa. Bbt'lHCmiSl r ·. H r .no 9THM cj:JopMynaM, 
• ; - . - _8 · .: _ z "~- . - . ; :.::,8 , ~ _ z·· 1 . . .. . ._ . 

nony'IHM r j =3'10 ·, cex n .' 1 . : •• = 1;5_"10 · cex,,Ecmt 'yqeCTb, ,'ITO .npeM!I aa.aep)I{Klf HM:-" 

nynbca OObl'lHO 6bla,aeT, 6onbwe;· '19M (2~3) ·io~7 ceK, -;~ ~ 6y.a~M '!!MeT~ r'·+r,.r« .'r ;~-"'' 
· r • · .• ~ • · · J "" '· • < 1 1 '~ 

·, ,, . 

,. '\. ,. ,-·.,. .\ 

'' ~ ·,. 

' t7 ·~ 

\ '}''' 

' 



r 
./ 

. \ .. ' . . . . -- _-. ' ' ·-
' ' -. -,., ·-17 ·2 '·.--,.· ,. ::-t6 2/20/.- ' 

BMeCTe c TeM.H3BeCTHO, 'ITO,· a,·= a .i" =6·10' . CM • a a i. •1,3_•10 CM .• · noaTOMy 

MO)I{HO nonO)I{HTh 

r~· -=~ 0 i _ ~ r';~- = : 0 , 
I 

., ' r .. 
1' ·T • . , I 

,8 STOM npellnono:>KeHHH eoOTHOWeHHe · (2S) 3aUHlleTCSI a' cnelly!OllleM BHLle: 

. ~~. . 

.dT .··= : d(O)exp (-.+' J. 
- /-_~ 

-:: . ~ 

'·(26) 

(:i7) 
. . / . . . .. . ', r .. 

H3· paccMOTpeHHSI c< 25) - (27 >.: cnellyeT; 'ITO C:oHOaHoll 
. '\. -,_ 

CCl• 
4 

/l20 

. . , __ . ' -- ' 38XBST. aneKTpOHOB- MOneKynaMH 

npoHcXOLlH! 'He a MOMeHTJ,;· TOpMO:>KeHIISI_II Y:C.KOpeHHSI0 K~K STO' IIMeno·.t.fecTO LlUSI 

C 
2
/l

5
0R '_H C/l4 1 _a B npo,ne?c_e ~x .T_en;'loBoro_ Lla~:>KeHHSI~ .· 

. ~ . ' - -, "" -
_nor~pH!jlMHpySI ( 27). H , npeo6pa3ySI nony'!eHHOe ablpB)I{';HHe, 6y LleM', HMeTh LlnSI 

., 
r . 
'2 

:-

cnellyromee cOOTHoweHHe:., 
I 

·' . '. 
T 

" r . 
2' 

- ___ -, ." ( 

ln Cf(UJ (28) 

... · ._ d(T) . _.(· ). • . _ . 
BenH'IHHa · r ·· • MO)I{eT .6biTh onpelleneHS-TSK>Ke 113 ¢opMynhl 20 , -ecnH B Hell COMHO>KH7 ' 

3 2 Vm (E -E ) • ' ·· : " . • · 
Tenh 

2
_12 . E 3f2 I E,;; . . , paaHhllt o6pSTHOlt a.enH'IHHe cpe.zl~ell C::KOpOC.Tf!, S/leKTpOH8_ 
v ' t 2 , I , 1 , '-· I , 

B. HHTep~ane SHeprHlt OT t z ,'LlO Ei .• 3~~e~HTh ~a Be~H'IHHY -:;;-" o.'rlle· v:'~ C_!{OpO~Th 

Tennoaoro 'EBH>KeHHSI'' aneKTpOHOB, Jlng · TepMO~HHaMli'IecKOro paaH~-;;·ec~SI '~HCT~Mbl, ·C;CT.OSI~ 
- .• /·.f / ,. . ' ' . . . '.. - ,, ~ _.· •. . __ ·- ••· ~ . ' ., 

lllell U3 _anEiKTpOHOB 1 H MOneKyn·:~3a0 .~~UH'IHHS. V
0 

:' HSXOLliiTCSI H3 cnelly!Olll~ro COOT~o-. 

weHIISI: .. 
·' ' ' 

y"3kT 
- ·-::-::m-.. ' ' ~:-

,/'/ (29): 

.rlle k nocTOSIHHaSI · BonhnMaHa H :.T - _a6conroTHasi· TeMnepaTypbl ~a3a, nocne llOLlc;a
. ,. ,)._ 

HOBKH B <tJopMyny, (20)· .. ;'~-. aMecTO V
0 

II ·as' Blloje,cTO·· a
3
'. 6ylleM HMeTh: •.. 

~ 

, _ A • ·a '-;--m-.-_. 
r - -- -- v-- ,- • 2 • K a'~. :.:Jk·T, ·' 

. 3' ' 
:.__-_, 

· CocTaanSIR HS. npaablx .-.'lac Tell (28) ·n (30)' paBeHciBo 'H p"ewaSI ero OTHOcHTenhHO !{ 

~'IHM ~-

' 
K A• a 

~""-a"-· 
3 

v~ In 
,3kT . 

d(O). 

d(T) '-
. '·'-

·'' 

'.- /.< 
,r 

(30) 

nony-: 

(31) 

I - ·'·- ··-
, _COOTHOW9HHe (31) ycTSHaBniia&eT CBSI3h·Me~LlY. ,He06XOLlHMbiM KOUH'IecTBOM Ll06aaOK··· 

CC1 4 H_. aenH'IHHoA. LlonycTHMhlx ·noTeph _ane_KTpo~oBc d(O)/ d(TJ.c a cnelle · qacTHUhl.3a ape

MSI 3Bllep~KH IiMiiynhca ·T·· •· To· ecTb <PopMyna _(3_1 )'a o;nH~He oT (24) Hen.ocpellcTaeHHO ··: 

cBH~hmae1- s~eMSI' ~a~SI:rH Ka~eP.M c K~n~<tecTBOM Ll06aaKH CCI.;_-~ H~ : J3i): KaK ~ a .. 

(24)',H'e Y'IHTb;aae-~:cH racSimee.:tieA~TBHe Ll06a~K~ .Ha :pa3pS1~; ' ·' · ~ 
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, .a._a4,14•10. cM.,_a ··>-1,3'10 eM, .m =9,1·10 ... r,·k D1;37·10 apr/rpall, 

' 0 . 'j _3 ,• ' - • ~ '· .. ~ . - . ~ -

T--300 K-II d(O)/d(r) =·1,43 M, npOH3aellSI C.OOTBeTcTBY!OlllHe abl'!HcneHHSI, HBltlleM, 'ITO. 
. -6 ." . . \ . . · .. ' ' ' '. .·. .- . 

_D8 • 10 ; TaKIIM. o6pa30M, napunanhHoe LlaaneHHe '!eTblpexxnopiicToro yrnepolla ,_ 
-4 . , 1 ' -3 . . ' •' . I ' 

< 8·10 % HnH 6·10,· .MM pT.cT. Yl3 ,STOI'O p'ac'!eTa cnellyeT, 

.K~cl 
: 4 

B KSMepe · LlOn:>KHO, 6b1Th 

''ITO He6onhwHe· npH)decH CC1 4 .B KaMepe MOJ'YT oKa3biBSTh 3aMeTHoe anHSIHHe Ha ·ee: 
. > . ' ' • • 1101 

II pa~ee-B pa6oTe ,-rlle aKcnepH-BpeMSI naMSITH. Ha .a-To o6cTCisiT.enh.cTBo y_Ka3bmanocb 
• • ' I ' j : . • • .-' ~ 

MeHTanhHO 6binO :iaMe'!eHO, ''ITO nonallaHHe a KaMepy He60nbWOrO KOUH'!eCTBa C Cl
4 

CHH-

• :>KBilO a<tJ<tJeKTHBHOCTh perHCTpSUHH , 'laC.!HU LlO HynSI, -O~HBKO Ka~Hx-nn6o ~OnH~ecTaeHHbli 
. . .. ' . . '. .• . /10/ 

HccnellOBaHHlt 9Toro SIBneHHSI aBTOpbl pa60Tbl , He· npOBOLlHUH,.,B· C.Hny ManoCTH nony- . 

'le,HHOll' aenii<iHHbl 'K ' I MO>KHO '0)1{H~STh;' 'ITO a<P<P~KT r~W;H~SI OT 'CCI' 6ylleT, He'se-
cc • . ' . 4 

nHK H nBMS!Th' Ka~epbl ; 'O.CH~BHOJi.;;.6y LleT onpellenRThCSI ·npouecc8MH npHnHnBHHSI aneKTp,o- ·• 
-1 .-. - . ~ 

HOB. ,_- "' 

. ' / 

Jlng· BblnonHeHHSI 'RccnellOBaHHll 6binH H3rOTOI'ineHbl W9CTb :KaMep H3 cTeKna, 0HH .. HMe-, ":"' >' •, ,.·~ ' .. ·, ·, ~.-·· ~ .• :' . ..:. 3- ,· - '. :-~_ ~. \ .·' -: 

"nH <tJopMy' ~-op_o6oK ·c: _BHyTpeHHHM 06'beMOM 25x10x7 CM :, ?OKOBbl9 ,cTeHKH HMe_n~ TOUll{HHY 
• ., •'. '1 . • ...... • ~. • ' ) 1-' ·• ~ / .. ~ • ... ' • - . ' 

6_.MM, a aep:XH!!SI. w HH>KH~SI. KphlWKH - I ,8 MM •.. B Ka'!ecTae"ane~TPOLlOB Hcnonh3oB_anHch 

·.-rOHKH~ 'nonynpo3pa'1Hble·. nneHKH H3 LlayoK~cH onoBa, ioTopble 6bln~· HaHeceHbl H~ nosepxHo

·' ,• CTH KpbuireK Ka~~_p~: Y ~Byx ~aMep STH ~~eHKH'6btnH H~~ec~H~ ·H~ Hapy:>KHble noaepxHoc_TH, 

-"'~-

Kph!WeK, Y Llayx . .17pyrnx . - Ha_ aliyTpeHHHe 

-;. a~y-ipeHH~!O '.no~~pxHOCTh( Oll~oll Kph!WKII H 
: "' I ' • ,· ,·· '). l- ': • -~ ~ ' ~ ' ; . 

noaepXHOCTH H· eme. y Llayx - Ha .. , 
;. 

H_apy>KHyro. · noaepxnocTb, Llpyroll ••. 3neK-

Tpn'lecKHll KOHTaKT\,~ nneHKOlt. ocym;cTanSincSI nocpellcTBOM !-feTannH'!ecKHx nonocoK,·. 

UOLlmaTbiX' ic'·/ nneHxe. y __ Kpaea aneKTpOLlOa.' Be~- LleTanH. KaMep cK'neHaanHch' anoKcHr:i-
·.· '· ... 

Holl cMonoa. . . A , " 0TKS'!Ka··Ii HanonHeHHe Ka~.ep nccnellyeMoll ~cMecbtO ra3oa npoHaaOLlii-
,.. • • • ,I • • ·-

.nHch. a · MeTlinnH'!ecKOM _6oKce •. Bo acex onh!Tax LlaBne_HHe. ra3o~oll. cMeCH a. K&Mepa~ :,:cTaHa-

anHsanocb. paaHblM 760 MM :P:r:cT. 
.•/ .: . I-.~ . •,.. ' . ,. • • \ • ' '- ' 

t{ T06bl: H36e>K8Th. B3aHMHOro 3arpS13HeHHSI .·KaMep HccnellyeMI:IMH po6aaKSMII, · OUhiT c 

Ka>K.cibiM ra30M np~BOLlHUCSI B o'T.itenhHolt. Ka~epe; .. nepell, HB'!anoM .H3MepeHHlt KaMepbi .-. '. ' . ' ' ' ' - '.' ' ' -:i c • " ' .• '' . • • . • • • 

TpeHHpoaanHch ·a BaKyyM·e }0 MM P_T,c::• H MHOroKpaTHO_ UpOMbiBBnHcb HeOHOM .. • oco6oll'' 
'· 'IHCTOTbl, 

:'~r 
·,' Jlng nepsor?. OllblTa ace WeCTh KaMep 6btnH' HanonHeHbl, • CTaHLlapTHOll' cMec.:.ro, co-

,. 
;.. CTO!Illl~A ~3 . 99,6% '·H-eOHS Oco6oll . 'IHC.TOTbl• H. 0,4% 'TeXHH'IeCKoro ,·aproH~: Jlng . KS)I{LlOll 

:-:._.- ... ·.·-. :. . ··, ' .- ·- ). . '·_ . ' ' . -_ .. ' 
HHX 6blna H3MepeHa aq,<PeKTHBHOCTh periiCTpanHH KOCMH'I9CKHX '!aCTHU·B 3aBHCHMOcTH· 

H3 

OT ~~ 

l(,\. ·- ym••• nn· .. ··~·" ..... , •. K·····.· ·~······'· f""''·~·· POO>"O.OTN ... •i•••-'" 
·
1
' HhlX . KaMep xopowo cornacoBaniiCh Me)I{LlY co6oll. B · nocnellyromeM OllHa . H3 ·. CTeKmiHHhiX 

' _-· .. _ . ·_. ...... . ,··-· .. _._ ·,. _, . . ' ' ' ::. - . I., .· 

apeMeHH 3Sllep>KKH HMnynhCS, 3TO Llenanoch, LlnSI TOro, 'IT06bl ycTaHOBHTh. Ha'!BnhHbie 

' 
' .; -;,. . ' . ' / _;_· . . . -. --· __ . . . ' --, ':: ' . . ' ' .. " . . ~ ...... 

. ' · ·KaMep He nepeHanonHSinach B' Te·qeHIIe LlByx· neT, II Ha Helt 6blnii. nosTopHo BhmonHeHbl 
• '. ' ·< _.. ~ \ - -6 "• / • • • . ··-, ' -· \ ~ ' ,. -• :.' • -.- •· ' , • ' I ·~ •_. . ' • ' ' Onpe~e~liM Tenepl, Benlf'IHHY '·K09qxp1In~e~Ta , K ~ 0·14 LlUSI. cny'ISSI ;~ T.· = 10

1 
• CeK, fslnSI ·'; 1 •.• li3Mep~HIIa ''s<P<feKT_HBHOCTH B KOHne ' yKa3aHHOro. ~~o~a,l . Jlpyr,aSI . KSMepa: 

STOro,. llOLlcTaBnSISI. a (31) 'lHcneHHble 3Ha'!eHHSI BXOLlS!lllHX ~ Tylla ,!'':lnii;IIH: A. a 8,6. 10' eM, ''\•Z: - . . < ··:; 

-, -. . . . /q:;. '' . . 19~ . 

/ ' · is ~-1 ' !· . , • 

' . ~ ... .. •, ... " 

,.· 



. 

.... 
,lo:- • / 

.. i ~ ·;·, c 

ltcnonb3oaanacb Jln!l' H3y'le~H~ JlH,P<lJy~aH _HB'llmbHbiX sneKTpOHOB 113 'cne.na 'IBCT_HUbi 'B 

nepH,P~pui!Hhie oonaCTH KaMep~I.· B 'l~;bipex -~cT~nb~hi~ KaMepax ~ay~anocb rWHl!Hife ~o5a-, · 
' ' ' , ~ •• , '_ .' • •1 I ' . . -' ' .:-:. . . ·. -.- -- ':_~ '• f " .... '' 
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• HB s,P<!JeKT_IfaHocTb-perHcTpauim ."llcTHU H KaqecTao' ;. 

TpeKoa. llo5anKif aao.n~tnucb a, KBMepbi·.no:3aMH, If ifx napuuanbuoe .naaneH~te aapb'Hpoaanoc~ 
a onbiTe n6nlf3H a~nH'lH~, pacc'l~TBHH~u~' no <P~pMynaM <24) H tall. rlpoue,r:iypa aao.n~ a . 
~aMepy BO.llb; llllll ~T~~o:oro cnHp.;a Oblna OJlH~~~oaolt.::. no. 'cT~KlllliJH~MY ~anunnllpy ~oJi. 
l.naanE!HHeM a .OD'b~M KBMepbi impbiC.KHJ3BliiiCb onpe.n~neHHbie KOliH'l'7CTna YK83aHH?il :>KH.ll- · 

KOCTH, Konu'leCTBO· aaO.llHMOI'O B K8Mepy MeT8HB. KOHTpOnHpOaBUOCb _OObi'IHbiMII MI'IHOMeTpH:_ 
' .. - . - ; • . . . . ' . ~ ,' . • ... f 

qeCKHMH cpe.ncTB8MH. 8apbHponauHe .napultanbHoro .naaneHH!I CCI npon3BO.llHnocb nyTeM 
. -. / . ", ' . . I , 4 , . . . ~-

pa30BBUeHHll 'ra3B. -~aMepbi JlOOaBO'IHbiMH nOpUHIIMH HeOHB H aprOHa, •. 0 
.• ' .- . /, • I 

CxeMa·'oitbiTa.BKliiO'l8na a ceol! .naa KOBpa C'leT'IHKOB leilrepa • CXeMy 'poana- '.,', 
- . '\ ·, • ' ~ '. • ·: . I' ' t' •, 

.neHHi!, yCHliHTenb' HMnynbCOa, l!HHIIIO :3a.nep:>KKH 'II Tltp8TpOHHbiJI .. reHepaTop, coopaHHblll. Ha -· 

~aM;~ TIM! _;325i I~ U::M.p.l!C.1). MHHHM~flbHOe ape~l!· ~~napaTypiioli 3~.llep~KH HMnynbCB • . . . . . ' . .. ) . ' . 

"/: 

' • T- .' cocTaangno. 0,5 MeeK, ·llniiTe;&HocTb · HMhynbCa. 'Onpe.ne.ngnacb • 3K.cnoHeHuHanbHhlM c.na- ·. 
... . 0 . . • . ". ' ' •. ·. . -7 . • . . . . . ·.· " . . . .. ' . 

.cioM_:c nocro!IIIIIOil I!'Pe~~HH·. r = 1,7.'10. 'ce~:. AMnUHTY.llB HMnynbca· B KamJi.oM onbiTe '.nng 

·pa3nH<iHbiX • ra30BbiX c~ecei! · noil6Hpanacb TaKoll aenH'lHHhi·; npH ·. KOT.opoil .nonyqaniiCb ,TpeKif 

xopomero KB'leCTBa. If JlOCTHran~Cb M~KCHManbHait' s~ci>·~KTHaH,OCT.b ·p~I'HC;p~uim .•'l~CTHU~ : ', ._: 

npn H3~eHeH~m( ape~eHif 3a.lle'pmKif' a~:l!HTY.ll;a H~~y~bcB no~itepmllaandcb Ha noc~O·ll~::. 
' . , ·' ' "' . , ' • ~ . .,. . /. \ , . ,. ' - .. · . ., , e., 

·.HOM' ypoaHe .• PerHCTpaUHll TpeKoa · oT · ;ocMH<iecKHx.' qacTHU ocymecTangnacb KHH?KaMepoil 

... :na :,po~o~neHKY c ~yB~TaHTenbHo;~T~ro I2oo e.n. !OCT. itn~ cHIITHll KpHnoil ~<P<Pe'KT~an~cTii · 
'/ •• \ '·, '• < 1 • \" ., < ·.-. • <'.· ,• . _-l • ' ' -· - v '· '•--"' • . -J ,:, ' 

H. HaoniO.llelllfll icaqecTaa TpeKC>B. 'laCTIIUbl 'nponycKaUifCb qepes KaMepy S.llOllb' HanpasneHHl!. 

- sneKT~II~ecKoro n01t11 H~H no.D., HeoonbllliiM, yr:'noM · ~ H~MY, ~-. ¢oTorpa~11poaaa11~ ci~ywe~r- ,. 

a~si~OCb ',,'lepe3 Go~o~y'io non~pXHOCTb. B O~biTe ~~~ '113;~eHIU,; .llH<P<PY~HII ane~Tpo~oa KB~e-- :· 

pa OplleH~~poaanaCb.TaK~~ oopa~OM,;~TO ~aCTHUbl npOXO.ll~~ll nep~eH~~KynilpHO Hanp~a~~ ~ ., 
' - _' .• '• ,_ ., , .: . , . . r, ·_ ... -.._·, ' .:._" · .. ' :· .· , '_'' ·.· ·.' ' . 

HIIIO-'IIOUlli a ,PoTorpa,PIIpoaaHIIe npoH3aOJlHUOCb 'lepe3 . npospa'lHb£e_·3neKTPO.llbl, 8- aTOM 
.·... ' ' ·. . • • ~ . - ,- ·~· . ·, "'- ·'!· _: . -·... _.·. - . - :::.. __ ' : . ·. ,... 

· cnyqae TpeKII,· npe.llCTaaUl!UII · H3 ceol! COBOKynHOCTb CB8TlllllHXCll : KOJlOHOK,. KOTOpbiec nepece -- .· 

, • ''Kan~ · aecb pa3pllaHhiil npoMem~ToK KaMe~bi. ,Ha ,Poiorpa,Pil~x s;H :i~noHKH · Bbirnll'.o.sl-. ~ 
. ~: 

:alf.ll8 TO'leK, '/ 

lln~ Ka)l(.noll TO'IKII Kp:~aoil · 3,P,PeKTHBHOCTir.·Ha51tpanacb cTaTHCTIIKa 113 50 cnyqaea 

npollle.llllliiX qepea K8Mepy 'IBCTHU, ,3,P,PeKT.IIaHOCT~~'Onpe~en~nacb Kai ~THOllleHHe ''IHC~~ 
' : . - . .... ' ' ., ' ' ' 

• K.a.npoa, ·c~.n~p*awmc TpeKH, K · oo.meMy 'lll~.iiy Ka.npoa, 8 on~ITe c 'l~TbipexxnopHCTbiM-

:.· ... 

' yr:nep~~OM, perHc:paUHll: TpeKOB OCYlll8CTBflllli8Cb aii3Y8UbJ.!O .nayMll_ Hai5UIO.ll8T8llllt.{l{• H s~-

:ipeKTHaHOCTb ;onpe.nensnacb KBK oTHoweHIIe 'lllcna. Iiaonio.neHHbiX tnyqaea K ooweMy '!Hcny . . . . '' . ' ~ ·' 
sanycK,OB annapaTypbl: :TO'IHOCTb· BH3yanbH.Oil, OUeHKif" 3tP,PeK.THniioCTif _6blna aaTeM npoaepe-' '. 

Ha C n~MOlllbiD Me;o~a KOHTpOU~HOI'O' <PoTorpa,Pilpo~aHIIll·, :~ ObiUO. ;C.TBHOaneHo', 'ITO ~~,Pei(-
, •' _I • - • ·~ -;. '- - • • • ' '• ·,, 

THBHOCTII, nony'laeMbie ooOIIMir: r.H!TOJlaMH; .coana.nf!IOT ·c· JlOCTSTO'IHOil ·TO'IHOCTbiO,· 1..,. -;-

\ ' 

:,:. \ 
-~ ,t ."\"-

)'\-

l :. 

, __ .I 

; ;.. 

i .. ~: 

/ 

_,_ ~, 

_:\-

\.... >; 

-· .-... 
PeaynbTBTbi 113MepeHifii If HX :oocy~.neHn;; ..-

. <, . . - . .j • :_ 

la3oaa11 cMeCb 99,6% ileoHa 11 0,4% aproHa, C SToll CMeCbiO Obinii BbinOnHeHbi H3Me- ' 

peHH!! 's,P,Pe~TIIBHOCTH 'perHCTpBUIIII 'IBCTifU II aelllf'liiHbl CMellleHHII. SUeKTpOHOB H3-38 .nil,p- ·.· 
' ' . 

J 
,Py31flf a aaaiiCHMOCTH OT apeMeHII 38Jlep>KKif n,Mnynbca, 

Ebmo Hall.neHo; 'ITO. nee KBMepbi lfMeiOT O.llHHBKoayiO 38alfCHMOCTb ·.s,P,PeKT~~HOCTif. oT . . . ~~- . ~- ' . 
npeMeHu· 3B.llep:>KKII IIMnynbca,. If cpeaHee apeM·II nBMI!Tn cocTaBnl!eT oKono-16 MKCeK. Ha. - ----· ' ~ ·- . . ' '' -
fJIIC, -2 If 3 npe.llCT8ane"Hbi.'pe3 YllbTBTbi .. H3MepeHIIJ!, nony'leHHbie B OnbiTaX C pas'nH'lHbiMII 

. . . . . . . , . :. .: .. I . '· .. . . .. .· ·. . • . 

ra30abiMif .cMeCl!MII, Ha ·STHX pHCYHKax no ocH op.llHHaT OTnomeHbi s<P<PeKTHBHOCTb pern-

ZcTparmlf 'IB~T~u. a no oc.H a5cuuc~ -· apeMll ~anep'mKII ~Mnyni.Ca.\ r·· .. Kp~taa11.i lp11c. 2) 

11 K~IIBbie l · H 2 .(pilc.3) onioc~TCli.K ~ny'lliiO pa~cMaT~Ifaae.Moi! ra3onoii cMe~n; Kpli~ 
Bbie no.n HOM,epOM i ~3~o~a~aiOT ,alinHCHMOC.Tb · 3<P¢eKTifaHOCT~ perlfc~piullll 'l~CTIIU B Ka:._. 

• Mepa.x ncKope 'noc'n~· aano~He~irll .Hx ra3onoll CM,ecbro,, a. ~p11aa~. 2 .Ha p11c. :3 :.: · cnycTl! ' 

.naa. ro.na> 8 Te<teHIIe 9Tor",{ apeME!HII a· KaM.epe 5~mo npoil3aeneHo oK~no '10 TbiC~~ 'pa3psi-
/,_ .-~ ,... . ':; ,~. . - - ·. ~ .\ . " . ' ' - ·" ·... ~ - - --' . 

.non. 8 STIIX 3KCnepltMeHTBX BMnUIITy.na I!MnynbCa Dbina paaHa 32 Kn. Vl3 paccMoTpeHHSI 

· , KpiiBbiX I : ~lf.llHo, 'ITO s'<P<PeicTitaHocTb KBMepbi c 3a.llep)Kioll HMnynbca cnari'aeT O'leHb Me.n-
• ~ 1 ' • ' . • 

neHiiO, '·llame Jlllll .apeMeHH 3~Jlep)I{Kif, paaH~I'O 20 MKCeK, MO)I{HO Obi.JlO · HBOliiOJlBTb Tp~KH 
• '• - '· ' .. . ',-' '. < --, '' '· ' \ 

c_ s<P<PeK,THBHOCT.biO .oKol!o 30-49%~ O.nHaKo Ka'leCTao TpeKoa 6hino y.noaneTaOpHT9_li!>HbiM 

n11wb nplt 'apeMeHax· 3a.nepmKH~ HMnynbca ·He 5onee 10 .MKCeK. Cne.nyeT oTMeTHTb,' 'ITO TOH- · 

KHe· (2::-3 MM) H n;p~MO~HH~iiHbie ;·peK_~ HaGn~Jl~~ll;b·UIII:llb np11 'apeMe~aX'3an~p:>KKH 3M- ... 

"nyn~~~ -~~ 4':MKCeK: np11: 38.llep~Ke; OT'4 JlO -~~ ~KC~K Tpeim CTaHO~IIUIICb lllHpe np~~epHO' 
a JlBB pa~a, •,8 -~~JH 20 :MK~eK - ~· 3-~ ~as, npH 60llb~~X BpeMeHaX .38Jlep:>KKII ... HM~YUbCB .. 

'.. >. . ., ' • - ' ' l . ·.-:- ~ . ·,· -. . . . . . 
TpeKH 'IIMenlf oonbwoe ·.nii<P<PY3Hoe p83MbiTII~ .If n;10xo . .coana.nan~. c ·llanpaaneHHeM . .naume-· 

HHll qaCTIIU, -~ np11 .MBUWX ape~e;Hax aa.nep*KH. Hr,.;riyn ~a. qacTb : TpeKa (OK OliO' 3/4 JlliiiHbJ) · 

~obi'IHo 6bm; np~Mon~tHel!H~d If_ IIMen.a' llpKO-'· ~ae'leHif·e •. -Ko;ubi ·Tpe~os y ~~~epx~~c~e~ 
. ' . ' ' . ,_- . . ' ·,_ ' . ' .-

sneKTpO.llOB Dbinlf, KBK 'npaa~tno, H30I'HYTW 11 ·l!Menll ·MHoro paa'aeTnneHiflt co cnaobiM caeile-
,. . ' '. ' ' ' '' ' ' ; . . ' ' '~' . ...._ .. ~ . . . -_ . ' -. ' - - ' . 

HlleM,· l1cKpHa.neimag qacTb TpeKoa · y oTpltUaTeUbHoro s~eKTpo.na. cocTaanl!no I ~5 CM, . a y: 

nonO:>KHTeUbHOI'O ,- 0,5 CM, ·THnii'!Hal! ,PoTOrpa'¢Hll .. TBKOI'O ;peKa npe.llCTaBneHa HB: pltc: 4, 
,.,. • l • • • ~ 

. npaa.na, HB Hell He Blf.llHbl HCKa:>KeHifsi H8 KOHiiax TpeKoa,. TBK KaK. OHH lfMeliH.MB!lYIO'-llp-

KOCTb CBe_:qeHHSI. 

. JlB 

npe.nenbHblll yron HaKUOHa pa3p!!Jla B KSMepe,· npll 
·-· .·•. . I ' - - . • : ·• Q ~- . 

npOitCXOJlllliO no cne.ny 'IBCTHUbi 1 COCTBaUl!ll 30 • 
'-,I • 

KOTOpOM ~opaso~aHIIe TpeKa ace~ 

3,P,Pa'~THBHOCTb pei'IfCTpBUifH :<ac,'mu n paapl!JlHbiX' KaMepax C TaKHM me ras~Bb!M Ha·-
. • :: .. . .• . /2 3/ . ' :. . . . . /3/ . 

nonHeHiteM lf3y'laU8Cb. II paHee .a paOOT8X· '· , llnli·KaMep C npOM8:>KYTKOM 7 CM ' s,P,PeK-
. '. . . . " . '-~ - ·. ·- ·. ~ : --. - .. ' . ' . 

TlfaHOCTb periiCTpaUHII C 3BJlep:>KKOii IIMnynbCa cna.ll8Jl6 HO'ITII TBK )Ke Me.nneHHO, ·KaK .If a 
. ·- . - - ~- I' . .· -. . , -·, 

Jl8HHOM OnbiTe: )'aK, npH :3a.llep:>KKe, paaHOi! .·g. MKCeK, OHa COCTBBfll!flB .0,8, 0JlHaKo .y 
.. . . .. . ' . . /2/ .. . . . •, '. . . ... 

KaMep c . Mem.nysneKTpo.nHhiM 3aaopoM ·J · H · 2 CM s<P<PeKTHBHOCTb CHifmanacb aHB'lHTen·b-

Ho o~I~Tpe~; ~ .nn11· T ~6 ·M~ceK oiJa ·cTa;;oalf;acb·p~aHoil 0,5: EbiCTpbill c~a.n s<P,PeKT~a~ocTH 
' I· . . 

..... 



I 
I ~ 

• 

y KaMel? C npoMe>KyTKaMH ~ 1 fl ~ 2 CM fl MellneH~Hblll, y KaMep C aaaopOM 7 CM·,MO>KHO o6'bHC

HHTb TeM, 'qTQ y •KaMep. C He60nbWHMfl itpo~Me>KyTKaMH OTHOCHTe-nbHa!l llOfl~ ·HaqanbHblX.• 
! .. ·, · •. , . r. ,. ·.·· • 

sneKTpOHOB, _yXOllHWfiX ·Ha; sneKTpOllbl_ acnellCTBHe llHcj:lcj:lyaHH, 3HaqHTenbHO ~bll.lle; qeM._.Y 

KaMep c 6onbwlii.m lv!e,KllysneKTpOllHbiMI! .'3aaopaMH. · ·.· • ..... .. \ : . . . . .. ' 

.Y!ccne:UoaaHHEi:'K'aMepbl C ra30BOJ! CMeC.biD 0 n'popa6oTaawel! llB~ rolla,- noKa3ano, qTo 

ee ~peMH naM-HTfl 3a STO B.peMSt COKpaTHnOCb ·c 16 \,f~teK llO '5 ~KCeK '(cM • .-KpHB.YIO '2 ~a 
' ',, ·' - "· 

pHc.-.3), a n~pellenbHbil! yrciri H~KnoHa pa3pHll~ no cnelly qacTHUht H itaq~c-is~ Tpeitoa cox-
- / c . ) ' :·. •• . • , ~' • • -- '. • ·•• ~ • 

paHHnHCb HeH3MeHHbiMH. OllHaKo spKOCTb caeqeHHH ipeKOB Obtna 3aMeTHO cna6ee,- .aemenH 

a KaMepax co cae>Ke~ raaoaoil cMecbro. Oco6~~ao 3aMe,THO c~Hmanacb H~~eacHBHOCTb. . . , . . 
caeqeHHH npH apeMeHH' 3~;::ep>KKH. HMnynbCa, paBIIOM HnH 66nbWe¥ 3 MKCeK, H COBC~M CTaHo-

BHnaCb cna6oil ppH T "'6·MKce~.; t, -

: H~6n~lla'e~oe pa·3nHqHe xapaKTepHCTHK Kar:iepbt co cae>Kel! ·cMeCbiO H, cMecbro, _npo-
, •• '·· ... I' ; " • • --

pa6oTaaweil .. B '.TeqeHHe: llBYX neT, o6bHCHHeTCH/ no-BHllHMOMY;. MellneHHhiM, BbilleneHHeM· H3 
:' . " • - - - ... J '. • . • • ' : • ' . • . • - • \ ' • . • ' ~ ·: 

cTeHoK ·KaMepbt MHoroaTOMHbiX H sneKTpooTpHuaTenbHbiX ra30B. OnbtT c KaMe poi!, npopa6o- · 
- . \. . ~ . - - . .- . . . . . . -. . . . -' . . ·" . . ' 

Taaweil llBa· rolla, .HHTepecea·a TOM OTHOWeHHH, qTO OH .noKaaan B03MO>KHOCTb llnHTenb-' . ' . . - . ·- ... 

a oro HCO-Onb3;BallH9 pa3 psnaoil' KaMepbi, _cllenaHHOl! 1<3 CT~Kna, '6e3. saMeHbl' B' Hell rasa; 

.. . ' . . . \ ·. . ,. . . \' ·-
CnellyeT oTJ>.ieTHTb TOT cj:laKT, qTo nonyqeHHbte a onbtTax co·. cTeKnHHHbiMH. ·KaMepaMH ·; 

( '·" • • If " ' > • I ~ ' • '.. _ . , . • ' . . ,·_ , , , . : • • _ ' ' 

KaK apeMeHHbie, xapaKTepHC.THKH, TilK ,fl xapaKTepHCTHKH 1CBS3aHH,bte C .llflcPcPY3HeJ! aaqanb-

. Hb!X sneKT~OHOB, a T~~me aa6~rollaeMa9 'CT;yKTypa -Tp~KOB fl ~HTeHCH~~OC~b 'HX ca~'qeHH~/ 
He_ 3aBHCST _ OT 'To:;.'o; 6blnH' n~· ~onynpo~oP,swHe nneHKfl HaH~~eHbi--Ha; BHYT~eHHHe ·HnH Ha~ -

py>KHble 'n:aepXHOCTH · Kpb!WeK. KBMep • 3TO ~O>KHO. o6.'b9C~f!Tb; nO_:Bfi~HMOMY, .TeM,-, qTO 

nonynpO;,OllHWHe n'neHKH HM~IOT 6oribwyro ~HHeli~yro ~nOTHO~Tb- -~onpOTHBneHH~ (.OK~n~ 
70 oM/<;M) ··~- •nepeKaqK~•-,s~eprHH ~T OllHOro H~ yq.aCTKa K apyroMy orpaH~~HaaeTGS_' 

.STHM, C~mpOTHBneiiHeM. 
<... "'" -

KaMepa,' y 'KoTopoil sneKTpoiiHbte, :nneHKH 6~tnH HBH~-ceHbt Ha. aHyTpeHHHe noaepxHoCTH 
• "' -.' '_ • • • •• • ·-. - • • c "' ' ~ J ' - ."": ...__,. '._ 

, Kpbi~eK,. OTn_Hqanac~ OT" KaMep llBYX llpyrHX.• THnOB nHWb TeM, qTO B Hell He Ha6nrollanHCb. 

cj:l~rypbl nHx:eH6epr!i• - ' 
BbmO 3SMeqeHo, qTO spKOCTb caeqeHHS TpeKOB ·a·o acex· pa3pSllHbiX. KaMe pax. 6blna 
'/ • ' ' • { I 

.3Haqf!'TeitbHOCna6~e, qeM B ·KaMepe C TaKHMH -~e pa3~epaMH_, HO .. C Me·T~nnaqeCKH~fH .. , .. , 
sneKTpollaMHo 

. . . 
,Llo6aaim napoa ~Ollbt K cMeCH 99,6% Ne H 0,4% •A-;.-· 

·.· . 

Cor naCHO pac~;TaM no ¢?pMyne .(24?, napuHanbHOe AaaneH~e · napOB BOllbl B KaMepe_ 

·cnellyeT 6paTb- 6nH3K~M . K 3HaqeHHIO 0,2% •. Bb!nH ~-CHHTbi. ~paBble 3aBHCHMOCTH scj:lcj:leKTHBHOC;"'

TH perHCTpaUHH qaCTHU OT ·aenf!qf!Hbl sallep>KKH 'HMnynbCB 'Ans' Tpex aHaqeHHl! ll06aaoK 'H 0 ' 
' . ' . ' ' •.- . . ' . ' . ' -~ • . . . ' ' ' 2 . 

0,2%, 0,5%, a· 1%. · Pe3ynbTaTbl onhtTa npeJ:IcTaf\rieHbt na pHc.· 2 KpHBbiMH 2,3,4. KpHBble 2 
~ . . . '' . ' . " . --

' .. 
22. 

\' 

, I 

I 

- '!,_ 

c 

'''\ 

'I 

>·· 

1 -. H. 3, 6.bmn nonyqeHbl npH rJlBllHeHTe sneKTpHqecKoro nons a ,KaM~pe, paaHOM
1 
.35 .Ka/7cM~ 

a Kp~aas 4 -: npH rpallHeHTe 40_Kai7 _C:M: .113 STHX llB~Hbtx, BHllHO, qTo napbt BOllbi ilea.:.., 

··c~BHTenbHO yMeHbWa!OT BpeMH na~HTH KaMepbi,. OllHaKO He'Ha 'cTOnbKO, ,qT.06bi. MO>KHO 
. . ~ . . . •, - .,- . . I '. ., . 

6bmo 6bt peKoMeHlloaaTb Hcnonb3oBaHHe H
2 

0 .-. a _Kaqec:ae_ ll06aBKH _llns ynyqwenHs 

· paapewarowero apeMeHH KaMepbt. Oil biT· c ll06aa~aMH. · JI 0 oKa3ancs HHTepeCHbiM a • 
., • ' • • • • • .... • 7 ~ •• ( • •• • ~2 . .·. . ,I" -

- llpyroM OTHOWeHHH;:, a. HMeHHo: OH no.C:Taepllnn' TO.T. cj:laKT; npellCKa3aHHbil!. no cj:lopMyne' (24). 
·. . . \ . . - ~ . . . -~·- . 

'qTo' npellenbHas' aenHqHHa ll06aB!<H. Il; 0, B-KSMepe He ·llOn>Kila.-npeBbiWaTb 9,2%. 3TO .· 

OC06e,;HO XOpOW:O.BHllHO 1<3 paCCMOTpeHHSt KpHB~X ):_4 flHC. 2, OT~ylla cnellyeT; <iTo. npH 

~allep>KKe. ii~I_IYnbC~, p~BH~li p.5 ":'l{~e~, ~<Pg>~KTHB~O~Tb- K~Mepbl ~ pocT~M f!06ilaKH H 2 0) 

·._ HaqHHaH. c 0,2% • 3S~eTHO nallaeT. nonyqeHHble''llaHHbie caiineTenbCTBYIOT '0' TOM; .qTo q,'op· 
' I- ¥ -· • • ! ' • ' ' ' •. ' 

Myn~' (24). B CCHOBHOM •npaBHnbiiO .OnHCbiBaeT npoueCCbl nepexaaTa,HaqanbHbiX sneKTpOHOB 
/ " . . . . ' . 

MOneKynaMH JJ20 . .. . ~-. ~- ~ . 

B on,;Tax, ~-, tl06~BKaMH-~apoa. BOitb!. 6btno'._ycTaiioaneHo Ta,ic>Ke, qTo' KaqeCTBO TpeKOB 

npH · acex · KOnHqecTaax. ll06aaoK . 6b!UO . XOpOWHM nHW b ''npH HetS'onbWHX aenHqHHax 3allep:lKKH 
/ -J- - . ', . . " - . _-·. . 

HMnynbCa. TaK; npH cHsT~~ KpHaol! 2 tia6nro~anHcb'-TpeKH xopowe~o Ka.qecTaa (6e3 H3ru-

6oa. a U~HTp~nbHOl! q~~TH · 1-peK~ ~- pa3BeTaneHHA )n~wb: nim ~p~Meil~x 3a:de~>KKH H~ny~b~~ 
j • --- ··.- •• f. ,·· . - ' ~ - ' < -. ' ... ••• • • ' - ._ ' • • • - - ... _-. • • ; ~ : ., --

·, ne 6onee ,;5 M_K:Cetc.,,LlanbH~l!weeyaenHqeH~e 3allep>KKH HMnynbca npHBO,!lHno, K HCKa>Ke:- , 

HHHM' TpeKa H noHBneHHIO KHCT_eaoro •·pa3ps'ila' Ha. ero ··KOHUaX. ,Llns, KpHB.Ol! 3 ··TaKas KilpTHHa. 

- Ha6mciix~/l~cb npH
1 3~.i:t~p~Ke HMIIY~~a · ~-onb~e' 3 ~KceK. ilo6aa~eHHe a' KaMepy napo~ BOllbi ·. 

llO ~ 1% {Kpna'as,~) ,Bbl3biBano C~n~HOe HCKS~~~He ,TpeKOB n~H 3allep>KKe H'Mny~bCa,·: pas'-
, .·I ' . ''\ ~ .··.·:·: ,'', '·, ·,,• -~·- ' . __ ,,·.·/, .~ . ',-·~. '~ ., ,.-I· .. ; ,' 

HOJ! J.-1,5 MKCeK. ,LlanbHeJ!wee yaenHqeHHe 3allep>KKH' ConpOBO>Kllanocb· 6hiCTpblM pOCTOM-
.... 'j .~~ "< '.· .:.._', ·-:· ,-· _'. " ,. ·.-· \ _'.< .-·"- -. . . -·- .-~ .• '~,. ' --, 

KHCTeBOrO pa3p9ll8 Ha; KOHUe TpeKa B6nH3H OTpHUaTenbHOro sneKTpOAa •. 
c' :. /' ' - ' " ' •• • --, • l • ' ' ' . .• 

'- • ~ . . ,I - • • ~ ·"- --' 

'CnellOBaHHe pa3p!ill~ n() fne11;y qacTHUbl !lOll yrnOM K, ~a~pa~neHHIO; CHnOBbiX nHHHJ! ..... :-

sneKTpHqeCKOro 'nons B Ka~epe C He6onbw~·M· 'KonnqecTBOM ao6aaKH :R 0 6btno noqTH Ta.,-. 
-. • > ' ' - ·:--- - ~ ! ,- --- ' ••• • ( 1 -- •• ' •• '3 

·KHM :lKe, :KaK H B· cnyqae.HCnOnb30BaHHS qHCTOJ! HeoH-apr:()H~BOJ!_ Clv!e<;H; •, ~ ; 

. / 
,Llo6aaKa· napcia 9THnoaor_o CUHpTa .K CMeCH '99,6 'N'e. 0,4%•Ai' 

-~ \ r; 

·.,B~nHqHHbi ll06aBOK nl!pOB GnHpTa 6binH B3STbl paBHb!Mfl 0,1%', 0,5%- u· 1%., Oonyq_eH~bie 

pe3ynbTaTbl .npellCTaaneHbi rpacj:lHKaMfl. 5; 6 fl · 7 HB pHc;_ 3. rpaaHeHT sneKTpHqecKoro nong 

npH HCCnellOBaHHH nepB~IX llBYX ~;~6aa;K 6~n; p~aeH J; KB/7 .. eM, a ~pH ll;6aBK~ -1% -. 
,. • < .•' • ' • • ... • ' ' • 

40: Ka/7 . eM. Ka'K BHll!IO H3 sToro pHcyHKa ~' rpacj:liiKH 5-7 HMeroT -6onbwoe cxollcTao c 
' ' ' ... ' • I 

-KpHBbiMH 2-4; xoTo'pble xapaKTepH3y!OT. pa6oiy. KaMepbl c ll06aaKaMH H' 0. • CxcillCTBO ' . - . _/ .· . . ' . . . ' ,, ' z , . 
'Ha6mollanocb TaK>Ke _H a _iapaKTepe·o6pa3oa.aHHH pa3pHlla BllOnb cnella qacTHUbl :.. ~peKH -- ~ - ' . . 

HM'enH cxollHYIO. c:X.pyKTypy; noqTH OllHHaKoaf.te HcKa)Keails · H qiopMbl KHCTeaoro pa3pslla. 
~ .- • ~-- ) • -~ •••• •• ·: ' ' 1 :' : - .::··_ • : • ~ - • ~: ., • ~ • • • /. :. • ·_. •• • ' • ' •• - ' • ' ,· ~ ~ • - ~ 

.. He3HaqHTenbHOe pa3nnqHe Ha6nrolleHo -nHWb a aenHqHHe apeMeHH naMSTH KBMep. 

DpH' paaitbi~~ Konnqe~Taax ll06aaoK. Ii 0. , - .H ~ II OR -apeM~: n~MHTH KaMepbl a nepaoM 
' - . ' . ' ' 2 - 2 5 ' . ' -' . - . ~ ' . 

·Cny'qae 6binO, 6onbwe,: qeM. BO BTOPOM •. 3TOT cj:laKT 'llOllTJ.Iep)KllaeT :PaHe~. BbiCKa3aHHYIO 

23 ·· .. , / 

/ 

I 



... 
.r~. . >-- . 

' '_, .; - '-: ... " .. 
) ' ~ . . . 

. Mb!Cllb o. TOM, qTO _· C·TeneHb' aoa.z:teilCTBH·H. napoa .BO.llbl .' Ha apeMSI n8MQTH ·KaMepbl: .z:tomKHO. 
• , I • ' •. ' ·-. . ; , • "' . ' , :• . . . ' ~ . . , , .. ~ , ; .• • .· . -:- • , '' ; .'-, '-' , ' . • '. . .~.: , ': ; - J :; • 

, 6biTb. cna6ee, . '!eM napoa cnnpTa,· TaK K8K nonocbl nornomeHH>I ynbTpacjmoneToaoro H3nyqe~ ·, · 
. . . . . . . . . . ·. . . . ', ,·. . . . . . . . ~ . . -,--- . . ~ . ·. - . -, ,.~ . - ··:· ':' 
HHSI MOneKynaMH' aO.z:tbl HMeiOT .llH<j:J<pyaHo-pOT8UHOHHYIO _·CTpyKTypy H -aepO>!THOCTb HX tPOTO~: 

•· • • ) . • ' ;:' !, ' . • (. _< • . . / .. ~ • . ;,:._ - . - -- -: :.. - ',. . . ' .• 

.llHCCOUH8UHH.· 3H8'1HTenbHO. MeHbllie, '!eM MOneKyn CnHpTa;.. , \ - - . . . -~ 
. - : . ~ .•. t . ' ' . . . • --

Me.nneHHbiil cna.n KpHabiX a,P,PeKTHBHOCTH c pocToM .3a.nep:>KKH_ HMnynbCa. 
. , •- . •- ·' . . , , I . 

: CHH:>KeHHe ~aepOSITHOCTH .. perHCTp8UHH 'llHiTH~ a· K8Mepe C yaenH.<ieHHeM KO~irqecTaa .z:t06SBOK . 

. · ·i1 o H i:; · ll Oll·iioa~onsiOT · c.nenaTb , .naa cne.nyiOI.UHx abiao.na. Bo:.nepab;~,·n~p~ ·yKaaaHw. 
. 2 2- $ ·· ·' ' • '· : . ' ' . .'_. ' . I ' . _' ' ·, 

~kx .z:t06~aOK 'He MOryT acpcPeK~HaHO HCllOnb~OBaT~Csl .z:tn>l ;COKp·a~eHH~' ape~eHH ll8MSI~H .· . 

~aMep; ~,' ~'o.:.aT~p~IX,; H~n~3SI ~pUMe~~~b ao.n; H : ~THn~a~IH ~~H~T .z:tn>l npOMbl~KH Tex aHy-
:._-· ..... :· . .: __ .·- .;,' --~ ·- •• : ·_. __ --"; _'· ~,._ '-~ ' . ~-! 'p. _.· :. '- --;.-. -_ • ~ ' '· 

,.TpeHHHX-·.z:teTaneil- K8Mep,· noaepXHOCTH, KOTOpblX MOryT CHnbHO• OTpaBn>!TbCSI 3THMH 
' " ' - /- . 1, ·. : \ . ' . . ' . 

MHo 

.. ·_, 
. / - . - ,-. ' . ·- . 

'Jlo6aaK8 MeTaHa K CMeCH. 99,6%, Ne ,. 0,4% ·Ar· .. '\' 

. B . 3TOM .Ollb;;e · Hcnonb3oaanC>I TeXH~~eCKHH ~.i'~TaH · 6~3 .nononii!ITenbHOH O'IHCTKH; >. I ' ,. :' ' . .~ " , . • -- ,, ' , ., .. , .. ; 

· H ·a cny:'{ae nccne.noaaHH>I. Kal'Jep ~c' .no6aaKaMH ll . 0 \ H:C 'U Oil, a. 3KcnepnM:eHTe c 
.... . : ,·· -. \·' _.· · .. _; .·-· ._.·,. ·· .. ·--··.·.-· ' •. _ ' -2' ,-. l. 5 .·. :~-- . 

·6binH .<inpo60a8Hbl,-pH nOpUHH MeTaHoaoil .z:t06aaKH: ·0,1%', 0,5% n;1%~ 
,' • ' / • .~-~_.~: • ~ .... ''- ' •• • '', • • ,', ,..:• - ·_..~. ' 'I _·. ·' _·-: -;'-'-~.· < ' 

'-H3MepeHHH abiSICHHnOCb', .'ITO npH ane.z:teHHH ,-B K8Mepy- MeTaHa .a KOnnqecTae 0,5% K8'leCTBO :\. 

--~Tp~H:oa c'TaiioaHnocb HeynosneT~opHTeni.HbiM, ~- n!m..:.zio~~.neHHn ~Toil- .z:t03bi iJ.o 1% : Tp~K~ 
• ~. '· . . • ·. ~ .- ,. ', : • ,' ,• • .- ., . ' " I . ·•. • . ' ' • • - ,> ""-·.·' •• 

-- · no'ITH nonHocTbiO ncqeaanH;· no a Toil: npH'IHHe ~ no.apo6Hoe nccne.zionaHHe pa6oThi KaMepbi 

61In'o ablnonHeHo--:Torii.Ko ~ .n~6~aKoil, pasHoll 0~-l%. .· , ' .. . 

' B OflbiTe 6bin8. onpe.n.eneHa . ~aaHCHMOCTb acp~eKTHaHOCTH perHCTp8UHH '18CTHU; ~ rr ,• OT 

senH'IHHbl ~~nep:>KKH HMny~bC'a ' T npH He~3MeHHOH B'~n:H.'IHHe-~pa.n~~H~~ ~neKTpH'le~Koro. 
··. non>!, ~paaitol!' 32: KBI7 eM: .. YcTaHoane~Hag 'a onuie· ~aaHCHMO~Tb~ ''I ' OT: T npe.ncTaa~eHa' 

. KpHBOH· a Ha 'p~~: \a; 'o6~am,ae~ 'Ha'ce6SI; B~n~'aHHe ~OT <i>a~T; ~T'O' ~Ta ~pHa~~ HMee; K~~:TO~' 
. • ' • ' _.. ' • \ . ' ' ' ' ' • ' 1. .' ~; • ' ' ~' • 

cna.n a o6nacTii MSnbiX · 3Haqe,;Hil • . H He• HMeeT .nnnnHoro ~xnocT'a• ." Pa3pewaiOm.ee • apeMSI-~" 

~aMepbl, onperi~ne,;~~e ~~~ nonyabico-i-e KPH~OH ~q;cp~KTHaHOCTH, paa~~ i ~ MKCe~.-' Ta~o~ ~o'.n' . ' ' . . - ' . : . ' ~ . ~· . .. . 
KpHaol! _acpcpeKTHaHOCTH .MO:>KHO o6'b>ICHHTb~ 60nbwoA r·acslrrmil cnoco6HOCTbiO MeTaHa; nony.:.. 
L • - 0 0/ 0 ' .~ 0 

• ''leHHbie ".z:t8HHbie Slan>IIOTCSI HHTepeCHbiMH a TOM:' OTHOlliSIIHH,. 'ITO ~OHH n'o.nTaep>K.z:taiOT rnno-

c: Te3y 'o , CHnbHOJ! $aaHCHMOCT!l. aepo>!~HOCTH o6paaoa~H~~: .;:peKOa ~T 'aennqHHbl ~ Cpe.n~ero 'pac_; 
• -...- '.;. ·'·"· .• ... · •.. : •• ;'. -\'"t .... •· ,_: >· ... '> / .. _ .. -.: . _.· ·_·-.. ---.~-::: 
· ·:: CTOSil\H>I Me:>K.ny ·, iiaqanbHbiMH. sneKTpoHaMn-- n ·· KonnqecTaa cnnbHO ·~ rac>~meil . npHMecn;· B ·.caMoM- ·' 

• . ., . ' . . \ ' i - . . -.. - ~ ' . '~. ·.• f -, - ' " ._ ' :· . .' • - • -- • : \ 
1 

· '.nene, · KaK cne.nye~ HS Kpnaol!: a: IlHC •. ~ S, . aepo~THOC·T~. perHCTp8UHH', 'l~CT~U, a~. ~aM:epe' ·~a.zlaeT 
... ----~·' ~ ; .. -,~.. / .. ·~")... -, "'...,·_, 
: • _OT e.z:tHHHUbl .llO · Hyn>l. acero nHllib 38. apeMSI C.llBHra HMllYJ!bC8~ paaHoe· 2 MKCeK. _0qeaH.z:t~O, 

'ITO 38 3TO apeMSI KOnR'leCTaO- H8'18nt,HhiX aneKTpOHOB. a 'cne.ne '18CTHUbl He 'Mo>KeT ~CKOnbKO- •. 

. . HH6y .ni. 38Me~ilo HaM~~H-~b~>l, T~K KBK T~X~nqec~~l!.. MeTaH mi c~.nep~HT' 3~e~Tpoo~pH~~~~n~-;. 
. Hb!X npHMeceil, cnoco6Hbl~· nepexa~TbiB8Tb aneKTpO,Hbl C. Tennoaoil aHepr~e~ •. E.z:tHHCTa~~~Oe .. 
n~JeieHHe, ·KoT~p~e~,~~:>Ke·T np~H~OilTn;.a ~6;e;,~ K~Me~bLSa 'apeM~ 2 MKce~·; 6y.nei ca~~~~o 

~ :;; ~p~i~c6~~ .ll~tPtP~3H'H HaqanbHbiX ane·K·~~o~o~ K~;OpbiA n~HBO~~~: ~ ~·x -~eKOTOpOMY ,npo·:: . 
. '. -- . ' ' ,· " ' . '- ·,. ' . ' . ·. 

';:. 

.:_ 

.I 

• 'I ,/·~·~'·,,~ •',-~---·~,' 
·TaKHM 06pa30M, KaK H O>KH.z:tanocb, l38MS!Tb K8Mepbl C MeTaHoaoif . .z:t068BKOH OK838ll8Cb . 

• ' •• •• •. •• • ' - / ~I .f ' -

·-3H8'1HTenbHO MeHbllie, -'!eM .Y _Ka~ep C_ .llOOaaK8MH aO.z:tbl H ,CllHpTa. 6binO 'TaK:>K~:ycTaHoane-. 

Ho, 'ITO npn·· ManhiX npeMeHax 3a.nep:>KKH HMnynbca (0,5 ~Kce~)-
<' . . . ' ' ~ - • . ._ .. ' 0 • 

npe.nenbHhill yron HaKnoHa 

paapg.na ·no c~e.ny .qacTHUbl c.oc.Taan>!eT 40-45 • 
\ ........ _, 

C TO'IKH· 3peHH>!--_Hcnonb3oaaHH>I KaM:ep ·a ycnoaH>~x 6onhwo'ro 'q,oHa H3ny'leHH>I · (HanpH

. Mep, npH. pa6~Tec:a n;~~ax '!aCTHU OT yc~op~Ten>!) nonyqeHHhiA 'peayn~;aT Ha KBMepe· c 
- \ ' :;_ ' - . - - . . ' '- ·. , ' ~- - ~. . . : . ~ .. - '-· . . ''' 

. MeTaHOaoil .. .z:t068aKOH aacny:>KHBae-r onpe.z:t~neHHOrO aHHM8HHSI, T8K K8K OH YK83blb86_T Ha 

O.ll~H H~ ,CpaaHH~enbHO n~OCTbiX ~y;eil :.ll~~TH>KeHHSI ~anbiX ,p83~~lli8IOI.UH~~- ~peMeH 'a •KaMe pax 
I - . . . . . .. . • , . 

c 6onbWHM~ npolv!e:>KyTK'a~H. ~ ,} . 

-.' Hy:>KHCl OTMeTHTb, -'ITO KaqecTa~ TpeKoa a ra30J)83p>!.llHOl! KaMep~ 1'c MeTaHoaoil 'Lio6aa-
• ' ' • • ' •' - \ • • -· J 

K'aH 'CHnbHO 3~aHCH~ O~T ae-n'H'1~Hb; aa.nepmK; 'HMnynbCa.: C •pOCTO~ 3a.z:tep5i<KH .Tpe'KH 38Me1-' 

Ho: HCKa:>Ka~~~si •. TaK, npli' aa.nep>t<Ke, ;aanol! 'o,5- ~~ MKCeK, TP~KH nlv!enu 'no''ITJr TaKol! :>Ke .. 
.... 

T' • 1,5 MKCeK Tpe~m _ CTaH()aH-
.... : ....__ 

aH.z:t, Ka;t,_n . .a_- KaMepe Ge3· MHoroaT.OMHOil~ :O.o6aa~H; HO npH 

nHcb· H30rHy~bl~H HjiM:nH paaMbiTHe 'a Cpe.z:tH~H' 'l~CTH • 

'--

-~ ' _,. 

:Ebino" 3aMe'!eHo, _'ITO. y noaepxHocTel! aneKTpo.noa· TpeKH acer.na· nMenn HCKameHHg;· ~, ••· 
' -~-~-~~(;· . ;' ,_ ·. ...· .. -. ~ .. , - :0 . 

Y nono:>KHTenbHOro· aneK')'pO.na 3TH HCKa:>KeHH>I Ha6niO.nanHCb Ha .nnHHe.;TpeKa oKono 0,5 eM, .. 
~- . . ·- ···, . ~r . 

1:1 >Y. oTpHuaTenbHOro - i ,5 CM. -· ,, • · h . 
1 

\,"', 
~ . 1 

,_ ,ll66aaKa 

--' 

B cooTaeTcTaHH · c ¢opMynol! (at) .no6aaneHHe a· KaMepy CCI 
, .:.a ;- . .. . ·.. . ·.. . . - , . . 

6•10.' MM pT.CT. ~.z:ton:>KHO ·npHaO.z:tHTb K 38MeTHOMy yny,'lllieHHIO paapeWl!IIOI.Uej"O BpeMeHH. 

a KOnH'!eCTae 

- Jlnll npoaepK~-~1-~ro o6cT~>~Te~t,CTa: iihin~ ·abl~onH~Hbi '~nb!Tbi c KaM~poil, a ~G~e~ ~~Topol! 
'. ' ' . . . . . ' . . ,, : .. ' - . .. •. ' .:.2 • . . . ~-a . ' 

aao:Z:urnocb HS!Tb 3H8'leHHl! .no6aaoK: CCI,~ •. a HMeHHO: ':: 2. 10 .. 1\.iM {lT.CT •• (a. 10 '%') •• 
' · ·._a · · .. · . · -4 · ,, · · -a ·.. .- · · ... ~... -4 · · .:.4 · · · · -5 ~ · 

4·10> 'MM pT.cT;'(5·10 %),· 1·10. MM·pT.cT;· (1,4•10 .%), 2·10 MM pT.cT. (a·10 %) 
.'. . -5 , . . .. . -6 . r " .• ·- ~. . , . : : • . .. . . . 

H · 2• 10 , - MM pT.cT. (a~ 10 %) • ·Ebmo yciaHoaneHo, ~'~TO n KaMepe, ~co.nep:>Kamel! 
; -a . ' ' . ·'; . . . ~ '~. ' . ' . " ·- :--. . -: ,. ' ' ' 

: 2•10 MM. pT.CT •. :CC/ t 'TpeKH' He o6pa3yiOTC>I •. 0.z:tH~KO. npH CHH>KeHHH' nap!lHanbHoro . .z:taa-
4~ · · ·• -. ·• · · a~ · ~-- ·~. ' a· · · · · 

,neHH>I 'leTbipexxnopHcToro ·yrnepo.na ~ilo 4_'. 10 ~ . MM pT.cT. n I ~10- MM · pT.cT •. MO>t<Ho • 6blno 

:na6niO.naT~ a~3H.HKHoae~H~ cna6o ~c~~T>II.Umt~>l • .fpeKoa: Ho a,Pcp~KTnaHocTb·nx ~ ~6~a3oaaHHs ~ 
' ""','".' '.-' ''• . . ·: ' ,'' - ,' -- --~-, --1 ·:~ ·.-." ' 

He npeablw~na· 10%. ,llanbHeilwee yMeHbWeHHe .no6aaKn CCI 
4 

co~poao:>K.nanocb poe; ToM 
,_' . . .( . . " / ---. . . .. ' 

aepO>!THOCTH. perHC.Tp8UHH. '18CTHU, · H npn. yCT8HOaneHHH aenH'IHHhl' napuHaJibi!OrO .z:taaneHHSI 
. . - ' .. -4 ~~. . .• ·. . . . l - . . ' . ·, .-~ '' . ' 
.no6aaKH, paaHoil 2·10 MM pT.cT. ,• 9~eKTHaHO_GTb perncTp~uim '18CTHU npH . T a0,5 .'MKC.eK 

.ll.OCTHr~a 0,6 (c~. KpaayiO' 5' ~a pHC~ ~a). TpeKH HMenH, ~ no::.npe:>KHeMy,' cna.6oe :cae'!eHHe 
'o' ~ ' • ' ' < li ' ,' • • ' •, _, • • ~ ' • • ,. • - ,) ' r ,.,_ ' 

6blnH 'c~nbHo· HcKpHineHbi H ·co.nep~a-n'H 6on.bw~~ qncno 6oKoabiX oTmenneHnil; · 

.·-' ~ lt4 ~~p. 407'/ • .. . . . . . . ·. . . ~ .. 
. . Cne.nyg ne6y '. ., MO:>KHO c;.nenaTb. abiao.n, 'ITO Ha6niOll86M8SI KapTHHa 

HCKp a ,KaMepe H·a6niO.nanacb 6naro.nap~ ncKniO'IHTen.bHO -cHnb~~MY ·MexaHH3My ·raweHn>l 
' . ... ' ""' .\. ' - ... , -

·,. ~ P~3p>~.na _Mone~Kyna,MH _'!eTblpe_xxnopHc~oro yrnepo.na. ,,-.. 

·., 

/ ·.' 
' c 



,._ ; ~-

'/'" '":1' ,. ,-, 

·j ·TpeKri xopower() 'i<:aqeCTBa_ 6bJnH _nony'leHbl nHmh, ~P" _CH!f)l(eHlflf, napuuanbnoro_ .z:taane-, 
, , .'' · ·.. ' , -5 : C • • • . - ' I ' • ' <: , - ' -

HIIB, ,cct
4 

_!!,o 3Ha'I~Hlf!l. 2·10 · _ MM pT.cT._· Tpe_KH 6binH npBMble j~.'JipeaenbHbrll yron ·.aaKno-

aa .n~ cnei:J.y. qaCT!IU~I COCTaB~!In OKOi10 40°. r, . , .. 
-~- . . ' '. \ . ··. ·' •/ 

' · YlnTepe'cao oTMeT!ITb cne.z:tylOrUHll ¢axT:· !!pKOCTb caeqea!Iii' Tp'ei<oa ·a· KaMepe c .cio6aa;.: 

Koll CCI - ~bma ·.3HB'lHTenbao ~natS~e, qe~ ~-KaMe pax,· '~o~ep)l(aawux q~cTy;; cMec~ ae'o~a 
• ., , • • • • \ J • • ; • I . ' • . , • ' ~ ' • 

c • aprOHOM, H. na.z:tana. nponopUHOHaiibHO senH'l!IHe. 3a.z:tJp)I(KH HM~ynbc·a:· .3TH . ~aelmo_.z:teH_.IHI 6bl.:. 
. . . . . ~ - ' . - . - I 

_ mi C.z:tenaHbl Bli3yanbHO;· H .z:tBHHOe ,;Bne'~ue: llOAp06Ho /{e: H3y'lanocb. nocne~Toro,, KaK '6f.r~H 
. ,. .: . - . . \, . . \- . -.... ... ~. ·... ~ . . .. ~ . ' ; - '; . - ' . :: . - . . .. 
Bbrnonaenbr. u3~epeHH!I ,a a KaMepe; co.z:t_ep)l(aiUell .z:to6aaKH, CC1 4 1 noHBHn~cb, xpaTxoe. coo6- · 
. · · · - I 12/ . . - ' ' - . - .. : · . · · · -

IUeHUe llJapnaKa · ; B_ KOTOpOM yKa3b!BBllOCb, 'ITO • np11 -.z:to6aaneHHII B KBMepy He3Ha'lHTenb-

HO;O KOnlf'le~~BB n~pOB 'Hci.z:ta, ~HTeHCUBIIOCJ'b CBe<ieHUSI TpeKOB -~T~HO~H~BCb npO~O~UHOHa~b- · 

noll. H~H~38UH;HH~~- cno~o6H0~1_'H 'I~C;nu: rbapnaK o61>HCH!I~T a TOT ¢aKT; raweaHeM: pa3p!!a~• 
~io~exyn~MH · no.z:ta · u npe.z:tnaraeT. ucnonb3~~an,'- a To. BBn~nne·.· ;n~ .lii:teiiTU<j:lur(auun >ia~~rlu ~o 

' I . "". . -_ - '' , • . . ~ , . ·I " . . . ,' j . . . . 

, nMnynhcy •. ConocTaBnBSI .z:taullbre nacTOHIUell pa6oTw c peaynhTaTaMH lllapnaxa;: Mo:iKuo aa-c· . . . . ' . ~ . . ~ . ~. . ,· . . . ' .. : ·. ~ .. :. . ,- .. -- ··• ·. 
KnlO'lHTb, 'ITO na6nlO.z:taeMbli! cna.z:t HHTeHCHBHOCTH CBe'leHHSI TpeKOB npu yaenH'leHUU 3a.z:tep)I(KH 

ulli!nyni,ba npo~cxo.z:tuT a a c'leT yMeHbw_enHSI qucna H~~anbHblx ',anexTpcil_foB a, ~ne~e qac'-r'Huw 

H rawe~H!I pa3pB.z:ta .i:Io6aaxoll -CCI ·• no-aH.z:tHMOMy; cne.z:tyeT ~)KHllST~.-, 'ITO, xaK w'~ '-< 
. ~ • 'l -~·- ~ .·.. < • • • ·,, '. • ~ -' • ' • ' • • 'I ':., ~: 

Cnyqae- HCUOllb30BaHHSI napoB UO.z:ta 8'-KaMepe, UHTeHC!IBHOCTb CBe'leHHSI Tpexoa·a: ra30BOJ! 
;,··., • :·.-,' ',_ ·~""--=:.'', ''> -~'.,, #' \~·'.'"' • ~ 'e •; '•_,',<",- .,, ;:-,·,!-', ' 

_ cMecu,' co.z:tep)l(aiUell_ npuMecH CC! ;· •• , 6y.z:to;>T TaK)I(e 3aauceTb: o-x:· nnoTHOCTH 'uoHH3auuH 

· ra3a 3apsime~iloll' -iacTuuell •• ' 
. ' . ( ';i \,.; 

- ' ,, 
''• · ;Y!~cn'e_iioaaa'ir~ 3aBHC~MOCTK acP¢exT~BH~CTH ,KaM'epbl .OT apeMenu 3B.z:tepmKH HMnynbca 

I ,. ·, - . . . .. - . -. - . . ··.· , . , - .. ~ 

' •. noia3ano~; . 'ITO. aepoSITHOCTb perHcTpauuu 'laCTHU· JCaMe!'oll;- ?oaepfamea. 3' 10-
6% ' CC14: ~--

' . ' - ' . ' . ,\ ' . - ' . . ' ' ' ' 

• ; 6~cipo na.z:iae·•' B 'o6nacTU ManbiX aaaqearil!' (eM. K'pHBylO 4 'aa.'piic. 3).' PaspewalOIUee' :, ; .• ' 
- . , . --~ . '._ ~ ' .' '.. • . . ~ I . ~-.,.. . . ' • .. · . ; ~ .--... . .. . . ' . :; . ' 

apeMH,:aall.z:teaaoe'ua sToi!',xpuaoll, pasao 1,6-Miicex; 1 :.. -·" .. 
- , • , - ·. ( . , . ' ·.: . ',.. I ·-.·;'' :. 

- .YJa paCCMOTpeHHSI nonyqeHHbiX. ,llaHHbiX BH.llHO, .'ITO aaMeTHOe: yMeHbWe!fHe · BpeMeHH 
" ' . I . . ' ' · - - l. , .. ·. ,, . , , ' , , .. , "' :·. 

·. naMHTH xaMepbi aacTynaer npH 311a'luTenhHO MeHbWel! aennqune· napuuanbnoro .z:taaneHHSI 

. ~Cl ', qeri. ripe.z:tcKa3br~anocib ieopnell (~M;, pac~e;;.~o ~~PM;ne (31) l. -~To ~acxo>i<ae-
. --. •4·· ,_ ' ' ·,·: ·; .. - .. ·• -. ·;' ·_,. ·, .. '.' ~-•. - ·;., ... : .. 
~HHe 0 no-aH.z:tHMOMy; ·,. o61>!1CHSieTC!I ·TeM,. '_ITO 'UpH: Bb!BO,lle ·.popMynbl (31) Y'IUTbiBanCSI TOnbKO 

-~. ri~ouec~- npuminaiiHSI ;nexTp~aoa 'K. M~nexynaM an~KTpOOTp~~aTen~Ho~~ r~a~ H • ~e npuHUM~...,: •, 
· .... '/ -~ .·. - . --~ · .. ::. --~- ._-,:' ___ ..... -.. ., _.-~-.:_·····~-

·nocb .ao aliuManue· racSIIUee .z:tellcTaue, . oxa3braaeMoe aTHMU MonexynaMu aa paaBUTHe ·pa3pS1- · 

.z:ta a ~~~pTnoM:, ra3~;• O.z:tHa~o,;-~~K' .B.u!ao H3 pe3ynbia1-a. ;;nbr~a, .qi.bp;:yna. (31 ), : ;o;aonuna: 
• • • , ' -, • " - • •• ' - ••• ' • -~.. 4.. • / ' (- • f . -_. . . 

:a nepBOM, Uf>H,6nH1KeiuiH .z:ta~r;.-y.z:tosne'f~;~opHTenb~YlO oueaxy::aepxHej!; r~~uf'n~~ • .z:tonycT".MOro ;-

. · xOJiuq~c~_aa: .llo6aa~u , CCI~ _·: ,iio~;o~y. ¢'opMyri~ ._.<at )~·~.¥-i/i~,-6;,~;~: u~n~~b3o~a~~. np; -· ~aano:-
rH'IHbrx oue~xax .. an~ .z:tp~rux aneKTpoo'Tp~uaTi.-nbHbix -.z:toflaBdK. ' , ( ,·, .· ' _ , . . . . :, · 

d . . ·_: ~ ~- "-.~.- ... · } -.. _,, ....... ~·-,·· .... i> :·-- .\~.~_:. ::_. . _-_.>·. ·<>··· . 
.. , '_noaqepx~eM, .. '~·r:o· ucnonb3oaaaue CC1

4
. a _Ka~_ec:rse iio()aaxu a .KaMe pax ·c ,6onhWUMU · 

'npoMe)l(yTKaMH !!BniieTCSI, BeCbMa ~epcneKTHBHblld, ', TaK "K:;;~ . He3·Ha'IUTenb!IOEl KOnH'IeCTBO 

-~:'~noro ra~a nimao.z:tiT~ lc cymeciaeanoMy yny~wenri~-~~ape~alomero apeMenn •• -
~· • '' • , I ",, ~,. , •' 

-~-

.•'. 

--· 

_/ 

Ha6n10.z:tenue' g,~r'xo·_n nxTeHoepra. Bo Mnorux • pa6oTax,~ nocagrueaairx· nccne.z:toaa-
·' . - .' ':. t .. 

IIHIO ai1eKTpH~IElCKOro- pa3pSI.z:ta B ra3e, OUHCaHO HHTepe,CH~e !IBneHHe·:.. B03HHKHOBeHHe Ko- ': 
' . '· · ·/15 CTp. 27/ •"' • • 

pOHHOrO pa3pSI.z:ta· aa· noaepXHOCTH .z:tHaneKTpHKa . ' . · •. 06b!'IHO TaKaS! ,PopMa paapg-

.z:ta ~03fiHKaeT .. ,B TeX cn,.qagx,_· KOr.z:ta, K O.llHOJ! noaepx~OCTH._.llHaneKTpUKa UO.llBO.llUTCSI HM~ 

nynbcHoe nanpmKeaue c ,noMOIUblO ocTp_oro ane!'TPO.z:ta, a_ c · .z:tpyroll c1-opoaoll .z:tH3neKTpuqe

c·xoro cno11 .. npHBO.llHTCH a. conpuKocaoaenue nn~cxull· a:rexTpo.z:t. Ha MecTe KOHTaKTa ocTpuH 

C .z:tH'aneKTpHKOM, B03HUKaeT HeBH.ll".Mhlil noaepXHOCTIIb!l! CK0llb3!1IUUJI paapSI.llo· Jl.ng, ~ro aa6nl0- . 
' - ' • ~ ~ ' ' • • f • ·,' ' ' f 

.ll':HUSI ':6bl'IIIO HCnonb3ylOTCSI _ ,Po:roa~~n~CHOHHble CnOH. unu- MenK03epHUCTb!e _nopOWKII, H8Cbl-, 

naeMble TOHKHM cnoeM Ha noaepXIIOCTb_ .z:tHsneKTpuxa. npOSIBneHHble H306pa)l(e!IU!I npe.z:tcTaa

~SI~.;. H3 ce(ig. -c-nomH~Ie 4,u-rypbl; :_ Ha3biBa'e~br~ ,PurypaMH n~xTeH6epra. <l>opMa, ~- :pa3Mep~ ' 

,Priryp .. ~8BHCSIT 0~ ;ro~!!pH~CT~, B~rin'I:UHbl ~ ¢c;pM~l: np~nO)I(e .. ~H~ro HanpSI~eim~,: a-Ta~)l(: , . 

_OT npHpO.llbl- .z:tHariexTpHKa U THna ;ra30B. ~ .;, . . , . 
. . .. ' - ' '• . 

\ ... - ;,_ / ·. 
' ,:- <l>nrypb! nuxTe~6epra -6brnH na6nloJ:ieHbl TaK)I(e u' B ·,.ll8H110lt pa6oTe npu uc~ne.z:toaaHHU. 
'I • , . • \ • . • ·- • 

'· 

_Tex pa3pSI.llHb;x · xa·r:;ep, y KOTOpbrx, npoao.z:tBIUUe nheaKi 6blnu: aaaeceliw · aa oaay linn orie 
·' , , ,' : ~ , - T , < ., , \' ' ' ' I. ' \ ~ 

H~py)I(Hbrei noaepxaocTu, aneKTpo.z:toa. <t>urypw nrixTen6epra· 'Iio3auxaiiu a MeCTe- COnp".KOCHO-' 
- _, I, l ., I .. 

- ' ; ,•- . - \ 

aeHnSI Konua · Tpexa c noaepxaocTblO .z:tHaneKTpnxa H, uMenu . .o,ocTaTO'IHO: Slpxoe.:..caeqenue. · · 
. ~ .• '.' , ' ' ' . . .- -· -! J ' •• ' \ : • ·, '' <. ~ '.. ~· - . . . - . ' ' : . 

O.z:tna" H3.- ,Poiorpa,Pul! c._, T8KUMH ,PnrypaMH H3o6pa)l(eHa- Ha puc. _5;. Ha. CHUMKe· BU.llHbl .z:tBe 
..r - "' • - ' • •. I .- . ,. , ,\ -" ;. ' ' ' . ~ 

. ¢uryphl, ~ana· H3 KOTOP!>IX o6pa3oaanacb y' oTprluaTenr;._aoro .aneKTpo.z:ta_ ( aepxHHH~ .pnryp __ a), : .. _ 

.llp~raSI ":" y nono~HTenbHOrO .(HU)I(~gg .,Purypa)', eo MeiK.z:ty HUMU - .. ,Tpe_K: qacTHUbl~ <l>~Torpa
,PHp~aan~e npo.ua~o.z:t~noc~ ,PoToannapaT~M •3dpxull~ na miea~y c. '~Y~CTBUTenb~ocTblO : 

1200: e.z:t. rbc~. Pac~on;i~~~/q;oTbannapaTa H Ka~epbr,yxaaano Ha puc.· 6. ~oq~a \. co-
. ,- . •. :·:·-· ' ~' . ~: . . ' / . . ' - ~.. . ·._ - ' ' . . . . . ' 

,oT:BeTCTBy~T nono)l(enmo ,PoToann_apaTa • 
~:<' 

06pil3oaa~-ue ,Pnryp nnxTeH6:pra B KaMepe, 'no-aH,llUMOMY 1 npouCXO.llHT' B .TOT. MOMelHT, 
. . .._, . ~ .~ - , ·,_ . . . ...... ' . . . ' .-. ~ 

xor.z:ta ucxpoaoll Kanan, paaaua~nllcn n? cne.z:ty qacT~Uhl, _3axop~'1HaaeT Me)l(.z:tyaneKTPO.llHhlll -

npoMe)l(yTOK U BCe HallpSI)I(eHne B' HMnynbCe pacnpe.z:tenBeTCSI Ha .llBYX .z:tHaneKTpuqeCKUX ._,-
' I . . ' f . / ' . ' . .. ' ~ ~' ~ 

yqacT,xax; p,acnonomeHHbiX Me~.z:tY xo~uaMu TpeK~ if aapy)I(HbiMu npoao.z:tSIIUHM.; nneHKaMu;, 

8 .ll8HHOM cn~.;ae :• HC~;a ,urpaeT- ponb npoB,O,llSIIUe~o c;ep)I(HSI C OCTpb;M~ KOIIU8M~. • . . 
' . . ' . . \. ·-- . . . I • ~ ' 

-- .. . . -- - . . , -- :r , . . .•. -
.. , <l>Hrypbl nnxTeH6epra OT'IeTnUBO Ha6nlO.z:tanlfCb B. 'IHCTOJI Heon-aprOHOBOJI CMeCU H 

. ~ . .- ~ ._. - ... , - . . . - . ·- . ·:..6 . . - ... 
O'le!lb cna6o B CMecH, -Co.z:tep)l(aiUell- .z:to6aaxy 'CCI B KOn!f'leCTBe 3•10 '% •. no-BH.llHM.OMjr, 

:! -· .... l . . . . \ .4., \ . '\. ' -

CyiUeCTBye:r npSIMaSI CB!I3b. Me.)l(:i:J;)[ o6pa30B8HHeM.'B KaMepe· BU,llUMbiX <fJuryp nuxTell6epra_ H 
-~- "" . . :'- .... --' ~ ':-.- __ ; __ ,/ .. _· ., " ~. --, . -' --' . '. _· . . · .. 

aKTHBHOCTbJO raweHUSI pa3pSI.ll.S MHO.J::?_a_:rOM,HbrMH .. .z:t06a.axa~u., nplf .llOUOllH".TenbHbiX-- HCcne.z:to- . 

aaaugx aToro Sll;lnenuSI; ·aepOHTHo,, y _;;a':3;cg-ycTanoaHTb x~nH'IeCTBeHHbie · cooTaowenHSI ·Me)!(-, 
"-~ .-.-- " •" " ' . ; - ' \ . .... \ ., - . 

~ .llY napaMeTpaMU;: XHpBKTepuaylOIUUMU. ,Parypbl ::nuxTeH6epr'ii, H napaMeTpaMU: onpe.z:ten!IIorUH-' 

Mu ane~-i'p;;.e~~u~-pa;pSI~ ~ xaMepe.~M~)I(~o- ~)I(H.z:taTb; q-ic, c~e.z:te~ull o.'¢~rypax ·nuxTea-

6-epra, nonyq~HHbiX B ~TaH,llapT·II:rX ycnOB~~x; OKameTCSI .llOCT~~O'I~O '~rill. ~ewe!IUSI: ao- · 
----~- .. -·. '.--·~:·' - .·-- ... __ .. _ """··:-- __ ,-··.- -~ _ .. , 

npoca o uenecoo6paaao'cTu_:ncnonb3oaanuH·'tCJrO unu' Hnoro MHoroaTOMnoro raaa a Kaqe-_ 
' ' ,_. ' . -

CTBe, raCSIIUeii . .z:to6aaKH B. KaMepy. 
I':· 

-. 
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I, 

WupuHa
1 
~TpeKon. Kor.lla~ qacTaua npo:;co.llKT n.llOnb 9J19KTpo.llon KaMepbl, TO~ ee 

j 

Tp9K ~06pa3yeTCSI K3 conoKynHOCTK ,acKpOnbiX KaHanon, KOTOpble_~ CO CTOpO!ibl 3neKTpOaOnl, 
' ~ ' ' . ' ' ,. - ' ' 

·.-' npe.llCT~nnSIIO,TCSI cneTSIUlHMKCSI .TO'!KaMK. HaripanneH,He TpeKa n ~TO,M' cny'!ae' onpe.llenSieT.:. 
' . '· . 

_,. 

CSI TeM ny'lme, '!eM 6onbme B03HKKHeT·acKp Ha·_nyTK qac'tKUhl, a '19M MeHbwe 6oKonoii 

- P?3~poc KCKp. 
•. -... -. 

' 121 -- ' - . 
B pa6oTe.<PyKyK a .MHSIMOTO . 6&mo ycTaHo~neHo, 'ITO n KaMepax; HanonHeHHbiX 

...... ' • • - c ' -· • ' • .~"'" • 

, ~eoH-apl'OHOnOJ! CM9Cbl0 K .HM910UlKX npOM9:lKYTKK ,I If 2 · >CM, K?nK'I9CTnO · KCKp, n0)3HHKaro-

lllHX Ha e.llKHnue .llnKHhl T~eK~, ·~cern~ 6blno MeH~~e ~ucn; aaqanbithl;c, 3ne~~po~o8; ~ co-. 
. ; ': . ' . ' . ' ". . . . ' . ._ • J ' /6/ ' . .· ' .. · 

cTannHno npaMepHO 2 acKpbi_ Ha, eM. 3Ta··.llaHH&Ie no.llT,nep.llnnacb, a n pa6oTe ., • O.llHBKO · .• 

· yKa3aHHble pe3yni.TaTbl 6hinK .nony'leHbl npa 3a.llep,KKe KMn.ynb<:a He 6onee 10 ;MKceic; 
I . . . f \ • •• ' . . .. ' ' - :. . •. ~ . • . . , • . , ' ·,, .-- . _'. , . • . '- . " ' .'· 

noaTOMy' npe.llcTannneT onpe.lleneHHblll H~Tepec .Hai!TK !lnOTHOCTb_ KCKP ·a .llnSI 6onbWKX 

npeMeH· -311.ll9P:lKKif nMnynbca; 
', 

/2/ . . ·. " . ' B pa6oTe ; . 6blno TllK:lKe · noKa3aHo1 'ITO wapaHa · TpeKon .. onpe.llenHeTCSI' cKopocTbiO 

.llu¢¢y3in{ 3n_eKTpoHo~ ~ npeM~aeM 3a.nepm~u iiMnynb<:B• Bi.mo Had.neHo,xopoiuee corna-

,cue Me:lK.ny ,9KCnepKM9HTanbHO nony'I9HHOi! H TeOp9.TH'l9CKK npe.ncKa3aHHOl! lUHplfHOl! Tp9KB. 

; . , . , TOM
1
','1TO KCKpOnble.KaHanbl n.C~e~e-'qaCTHUbl, '/; . Ha 3TOM · ocHOBIIHHK 6&m · c.nenaH, n&inO.ll· o 

. . ' . ' ' . . . ' ... . ·. . . ~ 

lfHHUHKpyroTCSI · Ha'ISJ!bHbi MK .' 3neKTpOHSMK 1 a He aoHaMa; Ho· 'eonu cpanHKTb ·w'upuHy. TpeKon, 
. . . ,. :· ... / . '' . 

o6pa3y~maxcH' n ~aM'ep!lx 'c ~~a3opci~_l c~ K 2:cM;·:To:M~:lKHO_?-aM9THT~~ 'ITO .OnSI.O.QHHX .;' 

a Tex :lKe· .. 3Ha'!eHuli-3a.nep:1Ke.K 'nMnynbca wupaHa TpeKmi ·no sTopoM cnyqae 6&ma iieMHoro 
- ' .i . . ·;. . . --. , . , . '.· .... •,_" 

: 60nbl1!e; '19M· B nepnoM. 3TO·, _n?::-nlf-7!1fMOMy,_ CnSI38HO C T9M 0 'ITO C :ynenn'I9HH9M npOMe- ' 

:lKyTKa.-KaMep&I no3pacTaeT 6oKonol! pa~6poc HcKp;·~ c'!e']' ,HCKpHnneHHSI nyTa .nnH:lK9HHSI· 

CT;u~epa ~. Bb13&Ina'er.ioro n~oc~paH~T~eHHhiMK ¢ny~Tyauii~;..H ~ p~3nnTaa pa3psi.lla. B :csHaii, 

, ~ 9TKM · B03HKK nonp6~ 0 KOnlf'leCTne~HOM K3MepeHK,K\YTOnlll~H~SI, TpeKa C: po~T~~ ,3830~~;. 
' ' -_:" . ~ \ .·~· ' ._ ' ~ ') ' ~-- '' . ,.:,· ·- : 'i.. . ., . -- 4. 

cC 3TOl! UenbiO 6hinlf BblliOnHeHbl . K3MepeHifSI'TOnlllliHbl Tp9KOn If 'IRena KCKp -Ha ·J CM 
• ' -, • ~- . -. ,-' '~·- , •• ,_/ .. - '. / ·:- ' ·. : .. ,.,,._.· ?,' --~ ·-:- .- ·. ~ ~~--:·-. • .. ····7'. 

~ .n~KHb! TpeKa! o6pa3yrom~xc~ _n KaM_epe c HeoH-ei>roHOBbll>! H~I!O!JH~mteM :en 3a3opoM,; pan-:~ 

~hiM~. '7 eM. I13MepeHaH, ~poao.nnnacb ripa pa3naq~in~: 3Ha>'IeHaHx ~a.nep~Kn nMnynbCa 8 

Tepsane o~ 1;-MKCeK ii~ 2~ MK~~·K. ·n~ny'I~H~&Ie .naHHhi~· n~e~~~aane'Hbr n -~a6nuue. B a Toil, 
- '' . ,• . ' - ' ·. /2/ ' ... ·· ' . . . . . . . . . ' 
Ta6naue npaae.lleHbl a pe3ynbTaTbl pa60Tbl • . 3.neci> 'npKHSITbl cne.nyromae o6o3Hll'leHaSI: 

~ . .., ' . . I... . ,' . . ~ ' . • . . . _. .-:. •. . ;_ . . 

T· -3a.nep:lKKa iiMnynbca; 8 __ ;;: wupuHa TpeKa,' n ·-·'!Keno ncKpOBhix· KBHanos· Ha-eM, .It ' 
,. . ·. . . ·, . . . ·• , . , , , . ', • , .I 
·M,e:lK.llY3neKTpo.nH&Iil 3 aaop 'n KaMepe. ij E :-H_BnJ:lH:lK_~HHOCTb 3n~KTpaqecKoro nonH. .-. 

KaK wapaHa TpeKa; ,TaK K '!lfCnO KCKpOB,biX ·KBHanon Ha CM nyTK qacTHUbi,' onpe:O.ensr:'<. 
.. - .. ' ' ' . ·... ' ' '~ ' -. - ' . . . 

nHCb .Onll Ka:lK.QOi! n'errH'IHHbl 38.Q9p:lK.KK :aMnynbCa • no 'nSITK, Tp9KBM. :.8. cnOIO O'lepe.Ob' Ka:lK-
, ( • :' - ' . . ' ; • '- - " . • , ; ' " I - ' ..: • 

.Ohlll _TpeK pa36n.nanc_H· ~a HHTepnanbi .nnaHoll · I eM, a ua ,Hax Haxo.nanacb cpe.nHne, :'!Ha~e-

HKSI·.(j U'.n .. : ,·, .,_ ~ . \ 

B . Ta6nnue yKa3aHu cTan.napTHbie ··~wa6K~ n3Mepeuai!. 
. I. . ,' , . . -,-l·-

···--

... 

/ .. 

·,' ' 

-,,_ 

::?· .. · 

'I 

\. 

''-

T, ~KC9K 

b a 1' CM 5' MM ', 

E ~a· KBICM . n/cM· 

h~l CM (j MM ,.· . ' 

E 1 ~10 KBICM n /eM 

b ='2cM {) MM 

·E =13 Kn/2cM· ·n /eM 

h=2 CM 
.I 

E = 15 Ks/2-cM 

/) MM 

n·/c'M 

--/ 

~ 

2,4!,0,3 

1,4+0,3' 

_2,6:!;.0,4 

1,7:!:,0,2 .· 

'1,8:!;.0,3 

2,6!,0.~' 

'T a '6 n a u -a 
: 

,l; 

4• 6 10: 

·2,3:!;.0,5' 

3 ,9!,0,4. '; 4,6;t:.0.4 

2·,2!,0;4 '- 2,9!,0,"7' 

;.. 

' ' 

16 

/2/ 

/2/ 
,..-_,. ' t 

./ 

/2/' 

-'· 
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b=. 7 CM 

E=32xn/7cM 

- (j MM ~:!;.0,4 

n /eM- 2:!;.0,3 

5:£.0,5 

2,1+0,4 

'22+4. 

2,5!,0,4' I ,8+0;6 I ,6!,0,6 

HacTOH-

1 man . 
paooTa 

. 113 pa~cMoTpeHa~· nony<ieHHbix .naHHWC 
. '. .....- \ 

cne.nyeT, :'ITO. C ynenK'I9HH9M npOM9:lKYTKa KaMe':'. 

pbl C I CM .no '7 CM lf,I!PK liOCTOBHHOii senlf'llfH9 3a.nep:lKKif KMnynbca WlfpKHa TpeKon . .Bo3-
• ' .~ • • ·, ; - I ' ,-~ • ~' • ' , ,·· ,· •' • • ,• ' 

J)llCTaeT np_K61lK3KT9nb~O n · t:lna pa3a,,_a .'IRCnO. KCKp H8 .I CM. nyTif 'II:ICTKll_bl OCTaeTCSI H91!3-

M9liHbrM. 3To HaxortaTcSI ~ xopoweM cornacaa c npe.n.nono:lKe~aeM, ;ITo . qacno acKp onpe.ne-
. ·' ' . \ ;,- .·. .· ... -- . --.. ··. ·'· '- . \ . 

nSI9TCSI.KOIIK'19CTBOM Hll'!anbHbiX 3neKTpOHOn, ycnonlfSIMK ·pa3nKTKSI OT.llenbHbiX nanlfH.If IIX· 

n3llHMHblM~nnKSIHHeM .n~yr Ha '.npyra (3Tn ycno~nsi ~paKTK'IeCKif H~,.3aBKCSIT·OT.Bena~~~bl ~~o
. ~e;yTKa ·)',~,a lUKp~Ha. TpeK~ ~-- CT~neHbiO·. OTKno~e~lfSI .nna:lKeHli~ ·. ~onOnb; CTpH~ep~ · OT npg,-
: ... . '.'- .; . • , ' I . . . , . . .. , .' ' .. , , ,. ,, . . . 

'· Monauei!lioro nyTn (oT~noHeHIIll 'pacTyT•c yaena'!eHII~M npoMe:lKyTKa);. illKP!fHa. ;pexa no3pac-. 

TaeT .TaiOKe., c ynenn'!eHKe)'d. sa.llep:lKKK HMnynr,ca OT- 3 MM. {npn T =I MKCeK) .llO 22 .M~ (npa· 
: . ... .. - ,.. ' ... '. . . ..,_ - / . - ~ . •. . . -- . . -~ . ' ~ . . ·, \ 

T}•.20 ·MKCeK). 3To so3pacTaHne-Bbi3BBHO·i:tncpq5y3ael! ,Ha'lanbHbiX aneKTpo.Hon K3 cne.na qac-
• > ~ •, - ' '· •• - - .. • ., ' / \ ., ' 

TlfUbl 3a Bp9MSI 3aAep:lKim T. 'Ha'pac~ 7a, 75 K 7n npe.nCTBBneHbl CHifMK.K TpeKOn KOCMK-

'19CKK~··_'~acTKU1. c¢oTorp~¢np~naHHLixnpw npeMeiiax.aa.ii·~p)!o(a"~nMnylibCa; ~anH&IX I M.KCeK, 

10 ·MKceK a io ;M~c:°K. · Ha·3;~x cpo;orpacpn~x: ~;<ieTnu~o' sn.n~~ H3MeH;HnH, KOTOpbi~ np~~c
XO.llSIT co cne.ni>M. ~acT~Ubi, 1npa napa au~~~ speM~H~ ~a~e~>KKK ~;_,nynbCa. B~~~<2_TllOCTn, M~m-

, . . ": . ~ ' ,' • ' I'- , ' 

•110 3aM9TKTb, 'ITO. npa T =20 MKC9K 'lliCno IICKpOBbiX K8Hanon· n KaMepe CTaHOnKnOCb'Marro. 

3To .cnH3aHo c y~o.lloM aneKTpoHoB ~a 3neKTpo.nbi- K~M;pbl, a nepexnaTo~' nx ldoneKynaMn: . . ' 

\: 3neKTpOOTpKUBTenbHb!X. npifMeCeil; .COCTaBnliiOUlKX aarpS13H9HU9 ·KaMepbi. 
-- ' -- . './ ·. ' ' . . - ' ' 

' 113. nony'!eHHblX '.naHH&ix .ll'nSI· nenn'llfHLI /) . MO~(HO. oueHKT~ KoacpcpnuneHT .na¢¢y3Kif 
. '. ' . . /\ . ' - . . 

:3neKTpoHon •. .!lnH 3Toro nocnonb3y~MCSI ·cooTHoweimeM (I)_, 

-' 

.~y,·a(TJ ·· 
-2--

l'.lle T ;.. npeMSI' 3B.nep:lKKK lfMnyn6ca. 

r(T) =.v6D7 

.- . ., 
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B '!j:JopMyne ( 1'} KOs!j:J!j:JHUlleHT~l/2 BBeAeH AH>I HCnpasneHH>I.·- 0: na' aenn<mny 6oKOB~ro 
- ' • .: < ' • f ' ' r ' •• ', • < ' '• •• • ~· •' \ < • > ', ~.' ' ' • ' • , , t 

CMelUeH_H_>I, CTP_HMepa_'npH ero ABH)l(eHH>I BAOHb' UOH>I. Pemag 3TO paseHCTBO OTHOCHTenb::: 

HO _D 6yiteM· HMeTb: 

n· 

\ 

: 2' 

>o (TJ 
-~ 

.. - ~ " 

<a2> 

. 3TO COOTHOIUeHHe 'itaHHY'IIllHM- o6pa30M_· OUHCbiBaeT 3KCnepHMeHTaHbHbie ASHHbie npH D. '· 

.. 

3 -~ 2 '' . ' ' . 
:;_paBHOM•l,5"10 CM /ceK; \' 

'HaKOHeu,' OTMeTHM, ''1'1'0 npH aan'o'JKeHHH O'IH~aromero nong'aasneKTPOfbl KSM~pbl, 

/ y KOTOpOi! npoBOA>IIUHe nneHKH '6binH IianeceHbl aa BHyTpeHHHe nosepxHOCTH KP_biiUe~; 6binO 

3aMe'leHo;.ys·e~H'IeH~~ WHPH.Hh; TpeKOB; .npH rpaAHeHTe non>t;;paBHO~- 150 B/7CM, , ~HpHHa 
Tpe~oa ·cTallo~nnacb s A-;,a pa3a 6onhweil, qe~ 6e3 O'IH~aromeronon>t.:'3To Bbl3biBanoc_b, _no-:-sn-

" / \ •' '. \ ,• "" . ", ·. . ,. ' · .. : .-· . ··. .... -, -, \. :. ; ; , .·_ \ - ·- :. 
AHMOMy, yse~H'I7HHeM ~HeprHI!. 3~~KTP_OH~B B O'IHIUaiDIUeM none H yseUH'IeHHeM HX CKOpo-. 

c.fn A>~<P<Phlin. , ' ·-, 
\ -- ' - ' . ::_ 

:.: .,'• 

/ .. 
; ' 
,'· 

''' 
-Pe3ynbTaThi, nony'leHHble ·a AaHnoil pa6oTe, MoryT 'c!j:JOpMy'nHpOBal!bl· CJ:IeAyro_-

. l: 
'WHM oGpa3oM: 

· 1 •. YcTS,HOBUeHHble -COOTHOWe.HHSt (24} H .. (31}. AU>! OUeHKH"AOnycTHMOrO KOUH'IeCTBa 
"- ' ; 'I' . " . ', . ... . • -. . ' ·. . ', :. ' : ' . 

-~- MHOrOaTOMHblX ,'g :sneKTP_OOTP_HUaTeUbH~IX. A06aBOK 0 • HCUOn~yeMblX B. KaMepax, . s' OCHOBH.OM 
- r .,_ ' 

Bepno· OUHCbi~aiDT npOUeCCbl · nepeXBI\Ta. ,sne,K(P_OHOB MOUeKynaMH 3T,HX ra30_B. :n: :0a~T. y :D:OB-

' )IeT~opHTenb~o .--cornacyromnec>t' c sKcnepnMeHTOM · sepxHHe · ;Ha'qenH>t KonnqecTa~ AoGaso~. 
. '< ~ .. "\_'·.--·.·_::,~ _- __ •.. . ·:.~';' ·_:-·>- ·:. --~·-,_ -~"·-~- .. -.~-,_:_, ____ ·. __ ·_,·' ~--. -· ... ! 

2 •. BbiABHHyTa>t .. rnnoTe3a · o xapaK.Tepe .3aBHCHMoc+a: s<j:J!j:JeKTHBHOCTH _:perHCTpauHH ~ 
" - ' \ 1 . . ,. • . '-, . 

qacTH!l B. KaMepe oi' HHTe,HCHBHO,CTH' raweHH>I.' pa3p>tAa M~oroaTOMHbiMH . i:to6as,Ka~ii- H, senH-:'· 

''IHHb; cMemen~~ H~'lanbHhiX ~neKTpoHOs s· pe3yn~T~Te- AH¢¢y3~-~- no.o.TaepnHnacb sKcnepH- ,. · 
' ~ . , . . \ . . . -' . .. . . . . ' ' 

MeH-i-anbno. Hai!i:teno;;· 'ITO 'raKHe MHoroaToMHbie Ao6asKH, KaK ·Il o H c Il. OR .oKS3bisa-
.. \ '• ' , ~ , ·~ __ _ \ •. • ' · _ , ., , r _ ~2. _ 2, 5 . '). 
IDT·cna6oe B03Aei!CTBHe Ha speMeHS. naM>ITH KSMepbl,,'TOrAa KSK'A06aBKH ·C/l 1 HanpOTHB 1 
•, I, -:---. \ ' '' l I • · · ,·· " - ·• . ~· • \ • .· .. ' " ' . ' 

cymeCT~eHHO' BnH>I,IDT H!l_ s~y xapSKTepHCTH~y. hpH '.Bae.U~HHH 'B -KaMepy 0,1% CH ;. B;SMS!: : 
., , . I , ... 

l 
naM>ITH-KaMepbi,YMeHblll!le,'C>I C ·t6·':!,KCeK AO. l·MKCeK. '. ' 

/22/ ' 
3. •KaK H B cnyqae HCUOUb30BSHH>I r~UOHAI,iblX A06aBOK B C'IElT'IIIKSX ·' B BbiUOn-.. \. 

. UeHHhlX ~U~!TS.X, rlOATBepAHUBCb ·. H,lle>t · 0 · B03MO~HOCTH · HCUOUb30Ba~HH ·. ,B KS~epax A06aBOK-
,. , , • , , , , " , . . . . . . , . I• , 

'aneKTpOOTP_HUaTen'b':Oro· r~381 cn,oco6Horo 3ax~aTb!BaTb: MeAneHHbiEl: 3~eKTpOHbl 1 .AnSI scp!j:Je_K:" 

.. THB~or~ B03.lleACTB-~S! na. senH'IHHY speMeHH 'naM>ITH. YcTaHOB~eHo',. 'ITO·, ~o6,asneHHe B Ka.:. 
,· . ·-6 ' . ., . ' 

Mepy 3•10 _.% CCI 
4 

yMeHbWaeT.speM>t. naM>t;H KaMepbi'c·t6 'MKceK AO 1,6 MKCe~.· 
• • ' .... -,' '< \ 

. - . \. ·.,;. . . . - . - :··. ·. " . . . 
.. 4. YcTaHosne~o, 'ITO ·s ~aMepax, HMeroi.uHX ·AHsneK!P.H.,'IeCKHe_ npocnol!KH1 Ha~KOHuax·. 

I • I ' -, .-.- • ,, •,J 

, .. __ 

)-,;_ .,-· 

3ci 

· ... 

1_. 

)', 

,' 

\ ·---~ 

TpeKa o6pa3YJ<O>TCH,BHAHMb~e !j:Jnrypbi JIHXTeHoepra, !j:JOpMa H >tP_IWCTb CBe'leHH>t- KOTOpL!X 

' 3aBH.CstT OT. ra3osoro_. HanonHeHHH ·KaMepbi. Mo)l(HO O>KHAaTb, 'ITO YAacTc>t Hcnonb3oB~Tb 
<>TO,·HBUeHHe An>t OUeHKH uenecoo6pa3HOCTH UP_HMeHeHH>I TOil HUH HKOi! MHOrOSTOMHOi! no-

·6aBKH.' 

5; yf3yqeHo H3MeHeHHe IUHpHHhl TpeKa 0 H 'IHCHS HCKp n Ha CM.UyTit 'laCTHUbl 
OT BpeMeHH 3aAeP_>KKH HMUyUbCa 

KSMepbi •. npn yBeUH'IeHHH 
T H BeUH'IHHbl 3a30pa h 

T · OT 1 MKCeK AO 20 MKCeK 0 
- . . -I . · . -I 

· c 2 SM AO 3 CM (npH 

(npH:. '1 =20 MKCeK}. npH. H3MeHeHHH 

·:ueH3Memiol!, a 

pacTeT OT 3 AO 22 MM, a n BHaqane ysenH<i'HsaeTc>t 
. ' -1 1 a 10 l\<KCeK) H 3aTeM BHOBb yMeHbWaeTC>I AO 1,6 CM 

h CM AO 7 CM :c aenHttHHa n OCTSeTc>t 
0 ysenH'IIIBaeTC>I UpHMeP_HO B 2 . ' - ~, . 

TaK>Ke npH noAa'le.-Ha KaMepy O'IH!Uaromero ·non>t. 
pa3a. lUHpHHa TpeKa y~enH'IHBaeTC>I 

6. l13, nony'jeHHOi! 3aBHCHMOC:rH AU>! WHP_HHbl TpeKa ·oT 

Hai!AeHo-3Ha'leHHe Koa<f>cpHUHeHTa A~!j:J<j:Jy3HH. D 
.. . ' ' 2 ' 

'IHHa D OKa3anacb_pasHoil 1500 CM /ceK • 

BpeMeHH 3aJleP_>KKH HMnynbCa, 

sneKTpoHos s HeoH-apronosol! cMecH. BenH-

7. · BLmonHElHHbie onhiThi c KaMepoil, y .KOTopoil npoBOA>tiU~e nneHKH HaHeceHbi Ha' 

- Hapy)l(Hb!e nosepXHdCTH KpbiWeit, UOKa3anH, 'ITO B Hell COXpaH>teTC>I 100%-ag s#eKTHB-
• ' • ? •• • \ ,.. 

·HoCTb perHcTpau-HH .'I~CTHU Ha npoT>t)l(eHHH .66rie~ Asyx neT •. '· 

8. YcTaHosneHo; 'ITo.sepo>tTHOCTb perHCTpauHH 'laCTHU s KaMepax H Ka'leCTBo TpeKoB. 
• ' ·, • - ' ·- ~ I . • - . .·- ' . ' -

He 3aBHC>IT OT B3aHMHoro -pa<:no,nO)l(e_HH>I ~P_OBOA>IIUHX _nneH~K1 HSH,eCeHHb!X Ha• liOBepX!jOCTH 

Kpb!WeK KSMep. 

As.Y.opbi 6naroAapHbi, A.A. TRnKHHy 3a none3Hbie coseTbi '~ AHCKYCCHH n-;; 'sonpocy 
f - ·- . ~ . - '\ .... _ /' 

.0 pa3BHTHH . pa3p>tAa, B KaMepe ..SAOUb CUe A a 'l!lCTHUblo 

·' 'i 

" I 
._, 

·, / 
,· 

\ ·.' ./ 
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