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·1. BaeneHHe. 

· Heo6xonH:JocTi:. nnHieril.lipro xpS:HeHHH H nolly'IeHHH BhiCoKofi. paspemaio

mefi CUOC06HOCT.H repM8H.HeBO:-n.HT.HeBbiX neTeKTOpOB noTpe6osana C031lSHHSI, 

hnsi: Hni y~aK6so~.~6ecneti~aa~nmx ~.HaKyro ~~Mnep~fypy .H o6o6yro 'IH
1

CToTy 

pa6pq~x nosepXHOCT~i(l:t~TeKT~pa. B STOfi CBSI3i )l{'enaTellbHO ·!f6nonb30B8-
' • •• : > ' ' : ', .: ;, :, .~ •: • '. • , ,, • <·•, " - ·'.. ,; • • , '·. , ·~· :)' > ;~ . , f. ·."l, ! • , 7 :, I ; ~ 1 

HHe 6eaMacnstHHOH OTKS'IKH .H nony'IeHHe B8KYYM8 B ynaKOBKe neTeKTopa 

He ~y~e 10-6 T'op, T.K •. B npOTHBHOM cnyqae He ynaeTCSI ;y~eHblnHTb 'o6-
"'. · ,· .•. · ;...g -to::. ' · ., · · · · 

,paTHbiH TOK neTeKTOpa HH)I{e 10 + 10 aMnep. 

... B Ka'IeCTBe ynaKOBOK neTeKTopa o6bi'IHO np.HMeHSIIOTCSI . nu6~· oxna)l{-
. . . ' ... ' . ; . . /1-4/ .· ') ' 

naeMbie repMeTH3HpOB8HHbie Kancynbl , nu6o BaKyyMHbie KpHOCTa .. 
. ·c/5-14/ 

Tbl 
;. ,. llo MeTony OTKS'IK.H ynoMSIHYTbie KpHOCT8Tbl MO)I{HO UO/lp83AenHTb H8 

.• • ' ·• • ' ' ' ,· •• • . :. . ,;;' ·.i .. .; .• :> •.· ;'•'.:· ·" ;' /5.:..8/ 
--Kp.HOCT8Tbl C UOCTOSIHHO UOilCOellHHeHHbiM ( 06bi'IHO HOHHbiM) H8COCOM 

.,, .· .· /9-14/. '. . .~. . 
.H Ha KpHOCT8Tbl C Cop6eHTOM . 1 KOTOpbifi, H~XO/lSICb np.H TeMnepaType 

,.,.·,.. 

*.HAKoro aaoTa, nOAAeP*HBaeT Heo6xoAnMI.iA aaKyyM a Te'IeHne HeKoTopo-
_, . ' :::-

I"O BpeMeHH • 

. n~ KO~CTpy~U~H .KPHOCT8Tbl MOI"YT 6in·b ~OApaaneneHbl Ha BbinOnHSIIO-
..... . .·. i:-_,.· .• ~:· · .. • -;:· ··18;;.;10/· ··;:· :.i···;.;.-: .• ;·.-·· .. '\ 

rune OllHOBpeMeHHO .H cpyHKUHH COCylla .QbiOapa H norpy)l{aeMbie B 

cneu~~-n~~blfi H~.H CTaliaapTHbiA cocyll' '.nbroap~''C: xnaAO~I"eHT0~/ 11 -141 :·. 
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CpeaH BCeX STHX ycTpOHCTB HaH6onee npOCTbiMH B H3POTOBneHHH H 

yao6HbiMH B SKCnnyaTaUHH SIBn.SIIOTC.SI KpHOCTaTbi C xnaaonpOBO.OOM H COp-

6eHTOM, · norpy:m:aeMbie B. CTaHaapTHbiH cocya nbroapa C :H<H.OKHM a30TOM, 

3TH KpHOCTaTbl B OTnH'!He OT KpHOCTaTOB 60nbUIOPO 06'beMa cpaBHHT~WbHO 

6hiCTpo oxna:m:.oaroTcsl' ao TeMnepaTyphi xnaaoareHTa H npa Heo6xoaHMOCTH 
, I 

nOBTOpHOI'O Bb!paBHHBaHH.SI aeTeKTOpa 6biCTpO OTOPpeBaiOTC.SI JJ.O lWMHaTHOii 

TeMnepaTypb!, 0aHaKO, KaK npaBHnO, OHH HMeiOT pa60"'HH BaKyyM He ny'!l!Ie 

~·10-6 Top, KOTOpbiH noilaep:m:HsaeTc.SI B Heo6xoaHMhiX npeaenax HecKonbKo 

Mec.SiueB, 06hi'IHp He pe:m:e, '!eM "'epea nonroaa, JJ.eTeKTop npHXO.OHTC.SI oTo-. 

I'peBaTb, BbiHHMaTb H3 KpHOCTaTa, noTep~IBUI9_I'? .. BaKyyM, H nepeCTaBnSITb 

B JJ.pyroiL KpHOCTaT; 'ITO: CB.SI3aHO _ C pHCKOM yxy.omeHH.SI napaMeTpOB ;.oeTeK-
: .. :.'_' ,··:.·· . --:' . . . . .-·- '· ':-: __ ., - :' ·,,, ·' 

Top a. 

TipH HeKOTOpOM BHHMaH~H K yMeHb~eHHIO Te"'eii, no.o6opyMaTepHanOB 

c Ma~~~~ ras~~~~~eneH~~;.:;~ ~hi:6opy cnoc~~~-- ~.as~,e~~HH.SI cop6eHT~oii ~~~~ 
CH H onTHManbHbiX KOnH"'eCTBeHHbiX COOTHOUieHHH Me:m:.oy pa3Hb!MH a.ocop.,. 

6e~Ta~~ ·;~~~BHHTenbHO ''nei'KO~;MO>KHO y~enH~Hib ----~~~-~-~- ~oa.o~~:a<~HH~ pa6~~ 
. -~~--' . -·.--:· . .. ·---~--: -~ --. l-~;:__ . . ., 

"'HX ycnoBHii B KpaocTaTe_ .oo 1,5 :t- 2, ·neT. riO'ITH 6ea yny"'llleHH.SI.. Hcxo.o-
- ;~-, . : .·' ~ • ; ' ' ' ' -- ;'.;: '-. f!.·;,_ 

HO:t'o BaKyyMa, BaKyyMoM .:m:e B HeManoii cieneHH onpe.oenSieTC.SI "'HCToTa 
• • ". . •. - ' . - -_ - • ' . -- • ";_ "; l}: : --' ~~::. 

noBepXHOCTeii .oeTeKTOpa, a, cne.ooBaTenbHO, H o6paTHbiii TOK1 YJlOBeHb lily-
~--~""' ·, ,:.·.·.··.; !;'_}): ·• _:·~:.~~~;_·::,_._< c.· :-; ... ;~.-~;· .. ;:::,.:"';~---, 

MOB, paapemeHHe H anaTenbHOCTb coxpaHeHH.SI Bcex napaMeTpoB aeTeKTopa. 

0CHOBHOH npH'IHHOHt MelllaiOlUeH yny'!UieHHIO Ha'IanbHOPO pa6o"'ePO Ba-
•. ' . ' :--:;·~ ''" -/:!.--~---· , ",L' ;~ 

KyyMa B cop6eHTHO-Xna.oonpOBO.OHOM KpHOCTaTe, .SIBnSieTC.SI HanycKaHHe B03-
•• : • • -- • ~ _;._ -_ < : ':: ' '._1·:.: '.-: ' 

.oyxa ( B ny'ImeM cnyqae - cyxoro asoTa ) •. B._ cop6eHT Ha BpeM.SI ycTaHOBKH 
' . ' ; ,• t •, ;· • •. ' \ . ~ _: ~j b •. ... ~ ·:: c-. ci ."; • ; >f ~ 

.OeTeKTOpa B KpHOCTaT. llpH STOM TlUaTenbHO OTKa"'aHHblll C noaorpeBqM 
••, -~ _:· -·~,,_:;::;<,::-;to;·::·· ,,,··.• -~· , ::'":, :~:.;;,;" 

Cop6eHT "OTp_aBn.SieTC.SI", H BbiCOKOBaKyyMHa.SI 6e3MaCnSIHHa.SI OTKa"'Ka B · 
. . ' ;-! ~ ~" 

'' 
Te"'eHHe '!aCa npH KOMHaTHOH TeMnepaType y:m:e He BOCCTaHaBnHBaeT ero 

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

nornoTHTenbHyro cnoco6HoCTb. YMeHbUieH~e o6meii nornoTHTenbHofi cnoco6-
. > ·, ~ t •• ·-: ~. • . . :_: :f: ;"-.-: ~ 

HOCTH- B .'9TOM cnyqae 06bi"'HO HeBenHKO - BCePO HeCKOnbKO npoueHTOB 1 HO 
. . . -.~; 1 . " "1 ·. ·, ,:·" : -- . :-: :-~::~--· --:<~ -

STOPO .OOCTaTO"'HO .Oli.SI TOI'O, 'IT06bi npe.oenbHbiH BaKyyM He nO.OHHManC.SI 
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CylUeCTBeHHO BbiUie 5 •10 . TOp, XOT.SI npHMeHSieMhie Hb!HE 

BOn.SIIOT nony"'aTb CBepXBbiCOKHH .BaKyyM, npeBOCXO.O.SilUHi 
. '";': t~t .;\. ;.-~~ . -- _;::3 ~ 

no:m:eHHe OCnO:a<H.SieTC.SI, eCnH JJ.eTeKTOp Hy:a<.oaeTCSI B JJ.OB 
~ -

BCKpbiBaeTC.SI HeCKOnbKO pas;'. 
\ ·~~-' ~ 

CoKpameHHe Bp'eMeHH ycTaHOB
1
KH .oeTeKTOpa B KpHC 

. \ t ~~-: l ::.·\·~~-~,~-·~-~ ,-,-i~ ~ ....... ~.,. _..,.. ___ " .r 

TenbHO, H 'BpeMeHH KOHTaKTa _copoeHTa}c .. B03.0YXOMI HeC 

aaKyyM, HO f~e ... ~Ho'cHT 'pe3K~x; HSMe~~-~~ii,,[;.:~-~- ~~;~y~-' J 
,,, __ , ;-· ., ·i-----1--·--·,":: ::. -:c:t··c:· ·: --: ________ __ 

THiiiHo norn~ma~TC.SI ancopfi~H~aMu:· B- riepBb;e ceKyH.Obi · n• 
. 1~ \:· / -~--~·=-) ~--:-__...,.-~~:-1;""> .... ,._: .·.~ .:-~~· ~-----· .. ~-----..~ ... -
. KPHOCTaTa. · 3Ha"'liTen6Hoe y~e.riH_"'eHHe .. apeMeHH nocne.oyl4 

KOMHaTHOH TeMne~aType C~~~~~;ri;.:'"'~~k~:c~~e.oenbHO .OOC 

HO 3aTO .Be.OeT K YXY.OUieHHIO napaMeTpOB ileTeKTopa -sa 

nHTH.SI B repMaHH~~- Y c!CopeHHe:f~~~op6tiHH nornoTiiTeri.SI 1 
---- 'I': ' 

npH OTKa"'Ke Be.OeT K aarp;3He·H~~ _ HeHaq)eTOH llOBepXH< 
," "-:-"" . . :.j p<~o 

paMH OpPaHH"'eCKHX COe.OHHeHHH · H; BO.Obl,. 

B ·aToii CB.SI3H npe.ocTaBnSIIOT<_::.SI nepcneKTHBHbiMH n< 

cop6uuoHHYIO . c~oco6HOCT~ norno;~Ten.SI, nony"'eHHYIO B 'I 

TenbHOH BaKyyMHOH _OTKa"'KH. C 'H~'ipeBOM, 
/16/ :·... .. . '1!i: ' .. 

PaHee · coo6manocb· o·Ko,HcTpyKUHH H HeKOTOpbi 

TeKTOpHOPO KpHO;~~~a C 3a~~op~~ H ·c ·np.SIMbiM Xna.oont 

-- 'B ·HaCTO.SilUeH pa6oTe onHCbiBaiOTCsi O.OHH H3 BapHall 

aaTBOpOM, npHMeH.SieMhiM AnSI: M06HnbHOH- BaKyyMHOH OTC 

JJ.eTeKTOpHOH KaMepbl Ha BpeMSI ycTaHOHKH JJ.eTeKTopa, H 

pHMeHTanb-Hoii· · npoBepKH; B03M';>~H<;JC Teii;~' B03HHKaiDlUHX 6 
:_;~-·-:"":;_""' -- ... f~z":;~~-~-~'.: 1 -.\f:_~~ .i,1\--~~r J::;;~J.::.::·~nr.nr::;;_:r.J o-;·:.::~ . 

JJ.eHMIO STOll OTCe"'KH, _ _ . , 
... ' ': •. ;~ .. ~n ... I:·:-: .. ~:;- .... · . .,. ·~ • ~.::._;~\, 

; : . ~: ~' i.' --.·.; ,:~· .... ·~·.r,:J:· .. t~ ... f~" 

.. . .. .. , 
• ~-.;_._)cj.'JJ:'...L".:. 

:-..f;:~~-'J~~:-:---:-;·;::;i,_:·-~· ~ ... .rj :; ~/Yf:l~."::_~;_;.),:; ·;) 
· .... _2. KoHcTpyKUHSI KpHocTaTa .;;.: 

. •• '· :t ,~ -.1 ". •. \ <'"• -". • •• ~ ·' 

.:~ r ~ _ :.;;c~,,~;-",:~'.r -.- ..... · _. • ... _ -..... ~-"'·'· ,...., .. 
-':y;·;: I;I.a,~p~c,._;r,!'oKa.~~H; .~aiJR.IlH,T; T.a.~(}I'?.' KpHOCTl!T,£\ JJ.n~ 

-.. .. - . ·-· .,. ,· ·"' 

TanbHoro·.pacnono:m:eHH:.SI .oeTe.KTopa~ ·fopHaoHTa~i;Hl>Iii ·li 
..... "; t :··.:..:::r--T:; · , __ . ~,'";· ·-~;:·· .::·,<;-.. ;,. ~ .. ;~L .,, ... :~·:. """ ,~ ;• ~ 

pHaHTbl KpHOCTaTa B CYlUHOCTH OTnH"'aiOTCSI JJ.PYP OT .Opy 
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~H B H3I'OTOBneHHH H 

nanonposonoM H cop-

l C )I{HnKHM aaOTOM, 

o6~eMa cpasaurenbHO 

H UpH Heo6xonHMOCTH 
' ' 

BaiOTCSI ·no "KOMHaTHOil 

: · npenenax HeCKOnbKO 

·e,Krop npuxonurcSI oro-. 

)'yM, H nepecrasnSITb 

iiR IIapaMe.Tpos nereK-

ii, non6opy Marepu~nos 

aHHSI cop6eHTHOH CM~,":" 

)Kny paaHhiMH ancop~ . . . . . . -

~SI nonnep)KaHHSI pa6o

yny•uueauSI_ • ucx.~n-
' ' 
penenSieTCSI qucrora 
~-; ~ ' • • -.;: • ( > :- • ~ r '' 

'Hh!H TOK1 ypoBeHb my-
.: ' ~ . -~ ~ . ' - •. : . ' ~ ' ; " 

xapaMeTpos nereKTopa. 

:anbHoro pa6oqero sa-
· ...... "'· .. ''l{ 

Ha BpeMSI YCT8HOBKH 

HHhifi c nonorpesoM 
·, ;, ~: . .' -· . ' ' . ' ' . . . ~- ~ ', 

cnRHHaSI OTK~qKa B 

.occraaasnusaer. ero 

ornorurenbaoa cnoco6-

~~~bKO llPQil~!Ir~~~ . ~? 
'fYM He nonHHMancR 

l 
T 
'i 

I 

1 

r 
i. 

i 
i 

-6 ' . 
cymeCTBeHHO Bhiilie 5 •10 TOp, XOTSI npHMeHHeMhie HbiHe ancop6eHTbl noa-

10-9 /151. n BOnSIIOT nonyqaTb ·CBepXBhiCOKHH .B8KYYM 1 npeBOCX~nSIIIlHH.' TOp • o-
~-~. f"~'· ~·: ~~-- ,-<· ~ .. - ~: 

nQ)KeHHe ocnmKHSieT~SI, ecn~··.ne'TeKTOp Hr)KnaeTcsi"'s no6onKe, H KPHOCTaT 
~ . 

sc:KphiBaercH aecKonbKO paa;: 
' - \ :--> 1 

· CoKpameaue · speMeHH ycraao)3KH nefeKropa B · KpuocraT, a, cnenosa-

TenbHo, . H BpeMeHH KOHT8KTa ~ople~~~a.i~j"_·~~~~~~~~·;··:·~~~~~nhKO yJiyqutaeT 
.· ·* . r ~ "" --- • r.,·--~~-~ ·· ··-"' ~ · -·: -~ :· ,~ 

saKyyM, ao !~e. ;-H~Cii:T 'pea,Kirx 'uaMeHeHHfl!_-;!_~K, so.anyx' ~a~6onee a$$eK-
. ~-:·s-_ ...• : "' ;~---; ···: ~c:~~~-\-·1_---·. -.----- . _ ---t- ·" ---- ::·-· ;···~- . 

THBHO nornoma'eTCSI alicoi:i6eHTaM·H~- a' riep'iii,le ceKyHnhi' nocne BCKph!THSI 
~1 n_/ ~-_ .... _,... .... _,_,rl-•. Jt·"' .... >,>: .. ~·-·:: L ------~-----~--·---~· ~-' 

KpuocTara. ~'aaqli:'Tenbiioe ysem{qeHue.' speMeHH nocnenyiOmei!: orKaqK H npu 

KOMHaTHOH TeMne~aType· C~~,~~};,ri~:qm~k~:i~~enenbHO noCTH)KHMhlll B8KyyM, 
:_.:; 

HO aaro seneT K yxynmeauro napaMerpos nereKTopa aa cqeT npeuunuratiHH 

nHTHH · s repMaHH~~ YcKope~~~:~J~c;op6tiHH nornoriirenR nyTeM nporpesa 
_:t_ . ./ .. / ; (:! ; ' " " 

npH OTKaqKe· BeneT- K • aafpR3HeHHIO_ HeHarpeTOH llOBepXHOCTH neTeKTOpa na-
"""':-. : l t ~ 

paMH opraauqedux- coenliiieHHi!: '~;'aonhi, · 

- B 'aTOll: csSiau·_npencrasn~IOTCR nepcneKTHBHhiMH nonh!TKH coxpaHHTb 

cop6UHOHHYIO cnoco6HOCTb nornorli'renSI, nonyqeHHYIO B < peaynbrare' nnH..o; 

TenbHOH BaKyyMHOi!: _OTK~q}m. C ~H~~peBOM, 
/16/ ':._ .. .·· ·~:h ' 

Paaee - coo6manocb· o 'KO_ItcrpyKUHH H HeKorophiX · napaMerpax · Ae-

TeKTOpHOro· KpHOCTaTa C 3aTBOpOM H C npHMhiM xnanonposonoM,' 

B ·aacToRmei!: pa6ore onuchis.arorcR onua H3 sapuaaros KpHocTaTa c 

38TBOpOM1 npHMeHSieMbiM nngi M06HnbHOi!: BaKyyMHOH OTceqKH COp~eHTa OT 

-neTeKTOpHOH K8Mepbl Ha BpeMSI yCTaHOBKH nereKTOpa, H peaynbTaTbl 8KCne

pHMEl.HTanbHOii'cnposepKH: B03MOmHOCTei!:,'' B03HHKaiOIIJHX ':: 6naro.riapSI :.'' ·BBe:.·;'; 
. ,~, q~:-Jc::L~ _,· t i\ ~~\\··l:~·t :~.t:~:.·.·~or,c~:l::;;:q C.t';',;:L.:\ H;:);:'~·~U'i 
neHJ!~ t~}',0!t~:$?,T~~~~H, , , . ;:; ; c. • , . i , , 1 ~~ 

,,•' .. 

.: r ~ s- .;p:,., .~-. ~ r ;: ~·.~. .' . . • .. ... ~::)~ :r ·.,. _, •"!_ '· ~ • .* 

.. ··: .:· / I;I,a)pu~·.,,l,noKa,~~": ,s,,aP,H,I;l.H,.T:; ,T_a.~c;>r?<I<JlliO~T~-r:ll,.J;lnSI .C::.J!~qaR.:; r?pH3?.H:-:-,: 

T~~bHOro':pa~nono)KeHHSr· neTeKTOp.a. ropusoilt'anbHbli!: i u• Bepruka'nbHbii!:'sa-'·'•' 

pH~Hihl ::~p~g~~a~~ ,~, 2~y~:~~~-~·~l' OTnHqaiOTCSI npyr. OT' ap~~~ 
1

JYh!fb:: ~OH~~~y;~;~ 
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PHc. 1. CxeMaTH'leCKHii~ paapea, KpHocTina c -aaKyy~.faoiLoTce'!Koii cop6ea-: 
Ta JlnH ropli~OHT~nbaor~ pacno.nome~HH ·ce (Li) JleTeKT~pa. , 1 - onopHbrii 
CTaKaH C OTBepCTHSI~fH; 2 - orpaHH'IHTenb nepeMemeH!iSI'XnaaonpOBOJl~ 'c' 
JleTeKTopoM; 3 - npHBOJlHOii BliHT oTceKaroinero ycTpoiicTaa; 4 - cHnhlfloa; 
5 - CeT'!aTaH onpaBKa C Cop6eHTOM; 6.·- TOHKOCTeHHaH Tpy6Ka .113 Hepma
aeromeii CTanH; 7 - MeJlHhiii'xnanonposon;· sC:'L·'J{eHTp!ipyromliii Tennoaoii: 
MOcT; 9 - ynnoTHHTEWhHOe Koni.uo; · 10 If lB . ...; HHJlHeBaH npoaonoKa;~ 1 i 
aeal-anh; '12 ..;.'_aanM.palomiiii·szieMeJii-•xJ:il:ln<mpoaoJla; 13 -'iwpnyc .i:te'TeK-rop
aoii KaMepbii 14. ~_.rop!i30HTanhHaH ,'laCTh xnaJlonpoBOJla; .. 15 _- cornacoBaH~ 
al.Iii ~biCOKOBOlxhTHbiH BBOJl; 17 - TOIIK~CTeHHbiH anroMHHHeBbiH CTaKaa; 18 - · 
6n6i-·Jleieinopa~ · · • -· •. · , ·:; :·u ·- - ·-- · • --

B 

:I 
i l 

·,· 

11 

pauHeii ·Kopnyca JleTeKTopaoii KaMepbi, reoMeTpHeft Bep; 

npoBOJla H;ycTpOHCTBOM orpaHH'leHiiSI nepeMemeHHH xnaJ 

Hble- yanbi:. H; sneMeHTbl KOHCTpyKUiili npaKTii'leCKH OJlHHa 

HOBiiJlHOCTSIX KpliOCTaTa llpHMeHSinaCb peKOMeHJlOBaHHaH 

. aJlcop6eHTo:e::. CKT-2M, ueon11Ta · Na X H -nannaJlHpo5aHJ 

CIIJ-45Il. B KamJlciii KpliOCTaT -aacbmanocb· oKorio 4: t- 5 

HOH CMeCii, .pacnonaraBllleHCSI TOHKIIM CJIOeM ,Me)I(JlY Ce1 

(5) 1i TOHKOCTeHHOH Tpy6KOil: H3 Hepmaaeromeii CTanM(B: -. - .. " ~ - . -.. .. ' .. . . . / . -. ' ~ . ' 

BaKyyMHaSI OTCe'IKa COpQeHTa OT )leTeKTOpHOH Kall 

HOBKOii JleTeKTopa) B o6oMx_cny'laHX ocymecTBnHnacb c . . .· . . .- . . ' . . 

Horo nepeMemeHHH xnaJlonpoBOJla (7). BepXHHH _'laCTb Jl 
•_' . . . . . :.· . . . 

BbmonHSina !flyHKUHIO aan11parouiero sneMeHTa, npHmHMaro 
I • • _.··' • ,; ·. ' ' • .. · • •' ·,.· 

TenbHOMy KOnhuy _ (9) HnH oTXO)lHmer?.-~~ Hero, aa .c:e1 

BOJlHOrO _ BliHTa ( 3) • IlOJlBii)I(HbiH XilaJlOUpOBOJl _ BaKyyMHO . ' , . . .. 
nyC OM KpHOCTa Ta .C UOMOmhiO ,CiinblfJOHa ( 4) • 

.. flOCTOHHHb~e BaKyyMHbie COeJlMHeHHSI JleTaneii KaME 

KaK npaBHno, C UOMOmhiO aprOHOJlyrOBOH CBapKH. · B ·He I 

npHMeHSinacb naiiKa 7epe6p~~biM np~moeM! PaaHHMaromH 

ynnoTHHnHCh c noMombro . HHJlHeBbiX, MeJlHbiX, aniOMHHHeJ 
. ' ; - . • ~ ~ »'. '; .'-. ;.;; • 

TOBbiX npoKnaJlOK. B BeHTiine: (11) ,HcnonhaoaanH<?b Hen 

noTHeHHe nonHp_oaaHHoro cTanbHoro _Koayca no . KpOMI_<e 

KOH naTyfiH• 

DnH yMeHhllleHHH. TennonepeJla'IH , aa C'leT Tennoao· 
. .. . ' " . ~ . 

Jl.riH yny'lllleHHH BaKYYJ'dHOH rHrH_~Hbl UOBepx:rocTH aniOMI 

( 17) 1 JleTeKTOpHOH KaMepbl (13) H Tpy6KH (6) · nonHpOBa 
. . ' '' ·- . . . . - ~ . . . . - . . . ' . . 

OTMbiBanHCb opraHH'leCKHMH paCTBOpHTenHMH. EonBaHKil 
' ' ' ' ' ' ' - _.," 

(7,12,14) nepeJl . MexaHH'leCKoii o6pa6oTKOH nporpeJ3aJ 
, ' • '·~·. ; ' " ••• ~ ' ' • -, <, ,, ' • - -, 

~aneHHH JlnH ynY,'lllleHHH TennonpOBOaHOCTH. llocne,H3rC 

npoBOJl npoTpaanHBancg B aaoTHoii_KHcnoTe H: OTMbiBan< 
~- '.- .. - t . " i 

BOJlOH H opraHH'leCKHMU paCTBOpHTenHMHo 
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_., ,. 't 

:IOH , OTCe'!KOH cop6eH~ · 
:T~pa. · 1 - onopu~Iii 
HHH xnanonpoBona c 
oiicTaa; 4 - cHnb<jlou; 
[8SI Tpy6Ka H3 Hep>Ka
HpyiOIUHH Tennoaoii • 
~BaSI npoaonoKa j: 11 -
ta :.:. Kopnyc ·aeieKTop
)na; .. ·15 -: cornacoaaH-: 
.fHHHeBbiH CT8K8Hi. 18- · 

'-~ . 

I 

J 
I 

., 
l 
' 

pauHeii Kopnyca neTeKTOpHbii KaMepbi, reoMeTpHefi aepxueii ·lJaCTH ·xnano

npoaona •H• ycTpoiicTBOM orpaHH'leHHSI nepeMerueHHSI xnanonpoaona. OcTanb

Hbie yanbi :: H: aneMeHTbi KOHCTpyKUHH · npaKTH'leCKH onHHBKOBbi. B · o6eHx paa- . 
.. /15/ < 

'HOBHJ:IHOCTSIX KpHOC~aTa npHMeHSinaCb peKOMeHJ:tOB8HH8SI• B . . CMeCb TpeX 

·· • ancop6eHToe::. ·CKT-2M, ueonHTa Na X H .nannanHpoaaHHoro CHnHKarenSI 

CUJ-45ll. B Ka>Knoiii KpHOCTaT -aacbmanocb OKono 4 • t- 5 rpaMMOB cop6euT

Hoii CMeCH, .pacnonaraBIUeHCSI TOHKHM CliOeM .Me>Kny ceT'IBTOH onpaBKOil: 

(5) H. TOHKOC:~e'!H?H. Tpy6Koil: H3 Hep>KaaeiOIUeii CTanH(6)." 

BaKyyMHaSI OTCe'IKa copoeHTa OT. J:teTeKTOpHOil: KaMepbi (nepeJ:t ycTa

HOBKOil: J:teTe_KTOpa) B 060HX .cny'laSI~ OCyiUeCTBnHnacb C UOMOIUbiO npOJ:tOnb

HOrO nepeMerueHHSI xnanonpoBOJ:ta (7). BepXHSI.i 'IBCTb xnanonpoaona (12) 

BbinmiHSina <jlyHKUHIO aanHparouiero aneMeHTa, npH>KHMaroruerocSI K yn~OTHH-.. . .\ - '. ' . . " 

TenbHOMy KOnbUY. ( 9) . HnH .oTXOllSIIUero OT Hero. 38 .C'leT. BpameHHSI npH

BOJ:lHOrO.BHHTa (3)~ llOJ:tBH>KHbiH XJ'ianonpOBOJ:l BBKYYMHO coenHHSinCSI C KOp

nyco~ KPHOCTaTaC nOMOIUbiO ,CHnb<jJOHa (4). 

lloCTOSIHHbie BaKyyMHbie coenHHeHHSI neTanefi KaMepbi. BbinOnHSinHCb1 

KaK npaBHno, c nOMOIUbiO aproHOJ:tyroaoii CBapKH. B < HeKOTOpblX cny'!aSIX < 

npHMef1Hnacb naii:Ka cepe6pSIHbiM npHnoeM. PaaHHMBIOIUHeCSI coeJ:tHHeHHSI · 

ynnoTHSinHCb C UOMOIUbiO. HHJ:tHeBbiX1 Me):lHbiX1 aniOMHHHeBb!X H. <jJTOponnac:;-. 
\ • - - • ' ' > :. ' • • • • : • ~ • • • • • ' • " ' • 

TOBbiX npoKnanoK. 8 BeHnine ( 11 ) .. HCnOnb30B8nHCb HenocpeJ:tCTBeHHOe. yn-- ' -~ .. . ' . ' ' . _,_ - . . ' 

nOTHeHHe UOfiHPOB.aHHOro CTanbHoro KOHyca no KpOMKe Kopnyca .H3. BSI3-

KOH n~T,Y!fHo 

llnSI yMeHbUieHHSI Tennonepena'IH aa c'!eT TennoBoro Hany'!eHHSI H 
·• ,. . 

J:lliSI yny'IUieHHSI B.BKYYJ\1HOfi .. r~I:'!f.~Hbl noBepXHOCTH aniO~HHHeBoro .KonnaKa 

(17), neTeKTOpH?fi KaMepbi (13tH Tpy6KH(6) nonHpOBam~Cb H TIU8TenbHO 

OTMbiBanHCb opraHH'leCKHMH pacTBOPHTe.nSIMH. EonBaHKH . x~aJ:tonpoBona 

(7,12,14) nepeJ:t , MexauH::recKofi o6pa6oTKofi nporpeaanHCb J:tO KpacH,OI'o 

KaneHHSI J:tnSI yny'IUieHHSI. TennonpOBOJ:lHOCTH. llocne H3rOTOBneHHSI xnanc:>-. 
.... :_, .. ·,·.:: -.-· :,·,~~,.., ~:····· . .._ ", ',,;, . '.): '. ~- .... :". -•" ." . ' -~ ' ~ .... 

npoBon npoTpaBnHBancsr B aaoTHOfi .KHcnoTe H · OTMbiBancsr noJ:t~eno'!eHHoil: · 
- ,,_. • < 

BOJ:tOfi H opraHH'leCKHM~ paCTBOpHTenSIMHo 
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- KoacTpyKUHSI OTCeKaiOmero ycTp~iiCTBa paccqn:TaHa Ha · ocymecTBne

_Hn:e MHOI'OKpaTHOll· OTCe'IKH COp6eHT8 npn: He06XO]:lHMOCTH llOBTOpHOro· TpaB

neHHSI .AeTeKTopa n: ero nepeynaKOBKH, B o6en:x paaHOBifAHOCTSIX KpuocTilTa 

npeJ:tyCMOTpeHo orpaHif'leHn:e npoJ:tonbaoro u nonepeqaoro :nepeMenieHifSI xna

J:tonpoBOJ:ta, ,KoTopoe_ noaBonSino BOCCTaHaBnuBaTb pa6oqee ·nono)l{eHHe J:teTeK

Topa C TO'IHOCTblO 0,2 -~ 0,3 MM, 

3, 8KcneplfM9HTanbHaSI llpOBepKa napaMeTpOB · KplfOCTaTa H 

o6cy)l{peaue peaynhTaTOB 

. . 

KpiiOCTaThi c BepTuKanbHhiM If ropn:aoHTanhHhiM pacnono)l{eHueM J:te-

TeKTopa Mano oTnlf'IBIOTCSI no CBOHM napaMeTpaM, Him6miee cym~cTseaaoe 

oTnn:que Ha6niOJ:taeTCSI B nepenaJ:te TeMnepaTyp 'Me)KJ:ty HH)I{HHM H J:teTeKTOp

HhiM ':KoauaMII xna]:lonpoB.O]:la, B rop1!30HTanbHOM 8apuaHTe 9TOT nepena]:l 

aa 2,5°K 6onh·me aa cqeT yBenn:'leHifSI- J:tnlfHhi xnaJ:tonpo5oJ:ta; B npuHuune 

nepenaJ:t TeMneparyp MO)I{eT 6biTb ner:Ko yMeHbllleH aa cqeT· yBenu'leHifSI 

Ce'leHn:SI xnaitonpOBO]:la, ecnu. ropnOBHHa. GOCyJ:ta nbiOapa iioas'oii~~T 9TO . C]:le-

naTb;. 

Ka)l{]:lblll KpliOCTaT npeJ:tBapn:TenhHO OTK8'IHB8llCSI c nodorpeBOM ]:10 Bbl- ' 

COKOro' BaKyyMa H ripoBepSinCSI Hfl HaTeKaHn:e, K'oiopoe y)l{e nocne 20 <lacoB 

-··. ( ) -53, 
OTKB'IKH 06bi'IHO COCTaBnSinO 1,2t4,5 ! 10 CM /qac, 3aTeM B KplfOCTaT 

38Cbinanacb cop6eHTH8SI CMeCb II nocne ee TpeHn:pOBKH c llOMOIIlbiO OTKa'l-
' -4 0 

KII J:lO (5H0)•10 TOp llp!I TeMnepaType 260~280 C. KpHOCTaT onycKancSI B 

CTaHJ:tapTHhifi aniOMifHif9BbiU cocy]:l nbiOapa c )I{HAKHM 830TOM, B npou'7cce 

oxna)KJ:teHifSI 13· KpiiocraTe · II3MepSinucb' aaMeHeHn:e BaKyyMa BO ,speMeHII, a 

TBK)I{e. CKOpOCTh Cll8]:l8 T9MllepaTypbi Ha ]:leTeKTOpHO~ KOHU9 Xna]:lonpOBO]:la 

( c llOMO.IllbiO xpoMenh...;. aniOMifHH9BOii TepMonapbi ), . nliH8Mif'l9CKOe Tenncisoe 

paBHOBecn:e B KpiiocTaTe J:tOCTn:ranocb npaKTn:'leCKH qepea 2 qaca· ·cimd.· ·2), 
llpeJ:tenbHblll BBKyyM ycTaHaBnliB8JlCSI npH:MepHO 'Iepe3 Tpoe CyTOK H C0-

-7 . ' . ' ' ' 
cTaBnSin o6bi'IHO ( 1,6 ~ 3,0) • 10 Top. PaBHOBeCHhiii nepenaJ:t TeMnepa-

8 

~ 

tl 
ll 

~0~------~~----~----+-----

. ri< 
• 

• 

2ooL-----------~--~------r----· 
• 

• 

100 1- • - .. 

0 l 2: 

PIIc. 2, 11aMeHeHue TeMnepaTyphi. J:teTeKTOpHoro KoHua :x 
BHCHMOCTII OT Bp9M~HH (B qacax) UOCne OllyCK8HifSI KpH 
830T, 

:., .. 
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:Tana na · ocymecTane-

MOCTU llOBTOpHOro· TpaB-

iHOBUJlHOCTHX KpUOCTaTa 

IHoro_nepeMemeHHH xna-

6oqee -nonoiK_enue JleTeK-

M pa6nonoiKenueM· Jle

iau6onee cymecTaennoe 
" " 

iy HHIKHUM u Jl'e'ieKTop-

JuanTe aToT nepenaJl 
' ' " 

oiipoaoJla.· B npunuune 

3a cqeT yaenuqenuH 

lapa ll03BOnHeT 9TO CJle-

:H C llOJlOrpeBOM JlO Bbl- , 

oe yiKe nocne 20 qac6a 

::. '3aTeM a KpuocTa~ 
BKU_C llOMOmbiO OTK8'l-

KpUOCT8T onycKanCH B 

~--- a3oToM, B npouecce 

KyyMa ao~apeMenu, a 

M K~Hue xnaJlonpoBOJla 

lnHaMu<Iectwe Tennoaoe 

qepe3 2 'lac a (puc',- 2), 

,e3, Tpoe cyTOK u co

~bifi nepeni!Jl TeMnepa-

l.l 
I'J 
-·~ 

~0~--~--~~+-----------,_ __________ ~_, 

• 
' .. 

200~--------~~------------+----~-------4~ 

• 
' . 

mor-----------,_--~·--.-----4-------~---+--1 . " • 
11~r-----T.~0----~~~------------~------------~--~ 

0 l 
t 

·, } . . 

Puc, 2, I13Menenue TeMnepaTyphi JleTeKTopnoro- Konua xnaJlonpoao.na a 3a
aucuMocTu oT ape Menu ( B qacax) nocne onycKaHUSI KpuocT~Ta B IKUJlKiifi ,. 
830T, 
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Typ Me:lKllY xnanoareHTOM H neTeKTOpHbiM KOHUOM xnanoiipOBOlla nnsr BepTH-
. . 0 . . . /16/ 

KSnbHOI"O BSpHSHTS KpHOCTaTa COCTSBnHn (8,f?.:!:,2) K (B pa6oTe IIepe-

IIa)l reMIIeparyp Ha xnanoiipoBone 6brn. naH · 6ea y'lera r~mnoiionBona 'lepea 
. 0 . ' 

repMoiiapy}. Ha sroro IIepeiiana TeMIIeparyp 3 o6ycnoBnHBanHCb HanH'lHeM 

UeHTpHpyromero TeiinOBOI"O 'MOCT81 TOniiiHHa KOTOpOI"O 6bma. Bbi6pafia .;. 1 MM 
. .. . 

nnsr IIpocrorhl Haro~oBneHHH H nnsr IIOny'leHHH ~eo6xonHMOH :lKeCTKOCTH B 

ycrpOHCTBe orpaHH'leHHH IIepeMeiiieHHH xna)lOIIpOBOlla (B BepTHKSnhHOM B8pH-

8HTe KpHOCTSTa). 

Bpe~H Me:lKllY aaMeHaMH cocyna Llbroapa c :lKHllKHM 830TOM Ha 6onee 

IIonHbiH o6,bi'lHO cocraBnsmo oKono IIHTH cyroK (6ea yxynmeHHH BaKyyMa B 

KpHOCTare). 

. ITpoBepKa s¢¢eKTHBHOCTH pa60Tbi orceKaromero ycrpoii:crBa ocymecrB-
. . 

nsrnacb IIyreM oiipeneneHHH HareKaHHH arMoc¢epaoro Boanyxa B HH:lKHroro 

'laCTb KpHOCTaTa H3 lleTeKTOpHOH KaMepbi II Ha060pOT. 3aMeTHbiX yBenH'le

HIIH HaTeKaHIIH, o6ycnoBneH.HbiX IIporeKaHIIeM Boanyxa 'lepea aarBop, o6Ha

py:lKeHojHe 6bmo. ITocne aacbiDKII cop6eHra B Kp11ocrar 11Horna Ha6monanocb 

HeHa.oeR<.!Ioe aaimpaHIIe Ha Ol'CeKaromeM aaTBOpe, ecnll. "cop6eHTHaH II.binb IIO

na.oana iHa yiinorHeHHe.· 

3KCIIepiiMeHTanbHO IIpOBepsinOCb Bn~HHIIe ·HaiiyCKBl!HH B03.QyXa B .QeTeK

TOpHyiO KaMepy Ha IIpenenbHbiH Bi'lKyyM. flepe.o oxna:lK.QeHIIeM KpiiOCTaTa B03-

.0YX. 113 .lleTeKTOpHOH KaMepbi OTKa'liiBanCH Ha Bbi,COKHll BaKyyM· C _- IIOMOIIlblO · 

cop6UIIOHHOI"O Hacoca, a 3aTeM. Ol'KpbiBancsr.aaTBOp. <l>aKT· COIIpiiKOCHOBeHIIH 

Boa.oyxa c ·rroBepxHocrHMII .oereKl'opsoii KaMepbi cKa3bmancsr B. IIpe.oena:x; · 

10~0% Ha Benll'liiHe IIpe.oenbHOI"O BSKyyMa H Ha CKOpOCl'H el"O ycraHOBneHIIH, 

C IIOMOIIlblO Tpex o6pa3UOB KpiiOCTaTa IIp0113BO.QIInOCb cpaBHeHIIe 503- · 
. . 

MO:lKHOcreiL IIOny'leHIIH IIpe.oenbHoro BaKyyMa · B cny'lae, Kor.oa · B03!iyx · Haiiyc..;. 

Kancsr Ha H~KOTopoe ape~·R (or 10 no .5q MHHyr} ronbKO B .oereKTOPHY~ Ka-::

Mepy IIpll. 3aKpbiTOM. 38TBope, II B cny'lae, KOI".Qa .B03.QYX Ha TO :lK_e BpeMH 

HaiiyCKancH H B COp6eHT, liaXO.QHIIIIIHCH IIpll KOMHal'HOH cTeMIIeparype. flocne 

10 

Ka:lK.QOI"O.TaKOI"O HaiiyCKaHIIH cne.QOBana SKBIIBaneHTHaH II( 

Ol'KB'IKB'.QO BbiCo'KOI"O BaKyyMa1 II IIpOBepKa 113MeHeHIIH Bl 

HOii KaMepe B · 3SBIICIIMOCl'll or BpeMeHII oxna:lK.OeHIIH B · :lKi 

napa COOl'Be.TCTBYIOIIIIIX KpiiBbiX CKOpOCTII yc:raHOBneHIIH B• 

neHa Ha jmc.3,. qepe3 TpOe cyTOK BaKyyM B IIepBOM cny'l 

~~~)-6l,m paBeH'2,4 ·10~7 rop;~;·a:Bo '."BTop"oM''cnyqae:.":(cse·T~l 
~5 . .. ' ..... ,. . . . . • ·-··' .. . ,. .. ' .. 

1,5·10 rop. 

· Y craHoBmiHo,; ·'lro'c9li6allieHIIe BpeMe!iu': conp11Kociw 

c BO;.oyxoM He6~;~~~~o. ~:~~~~~~~;~·~1~~.oe~~~-~--~~~};~ck~~,k 
. ~f1 ~ ;~ :'1·: ·:~t.p'tt' ':i_. ~--~ -~ 

'liiBaeT. CKOpOC~bl91"0 ycTaHOBneHIIH1 iO.QHaKO nro6oe HaiiyC 
·t -···-·· ~-·,""··-~- .. ""'•=··~·-~-~-h--> ~_..-~--~- ~-' ~·-"'- ·- '"t_ ·--- .. ~-·"'""'"'"' ;_. -~------ !,~ .. -~; 

aTMoc¢epHa'M a'a~neHII~ ~· 'cop6eHT afia~IHTenbHO yxy~llla~T . . ; ~ .. --.7-""'-'":~--"--~t~~-~ "Ol-··~--~-~b-· ... -t·.·-;~-~---..--"·--~-~~ .. -~·-·-~- !"" .··; ---~ ~ 
IIOCKOnbKY COp6eHT Ha116onee aKTIIBHO 'nornomaeT B03.QyX B 

_nocne ero Harr;~-K~H~~;::n;o~~~~OB~HIIe' .ike 8 co;~~~·:;_:~~e 
'leCTB B03.oyxa ;( ~a~pH~~·p·;-- IIPII- rrporekaim11 'l~~~~ II~~~-d 

' '··'- ·'. -· :· ' .. :.:.2 ; ; ..... , ..... , ......... ' 
c ycraHOBneHIIeM: . .oaBneHusr_-:-. 5•10 .. : rop .. Ha.o .. cop6eHTOM) 

~ ,~ -- • r · -,. · : ~ · ; ; ; . :· ~ 

tiaca IIpaKl'II'IeCKII-· He-cKa3hiBanocb Ha IIpe.oenbHOM BSKYY' 
{ ·''~ ~ .f. ~ ) ~ . ' 

ecn11 sr11 cne.ohi .. 8o3.oyxa- rrpeimapwienhHO_orKa'liiBaniiCb :11 
':_, ; i. - ; : { < • 1 ; ; '~ t . ; -~ : 

yM B ie'IeHIIe raKoro -~e-spe'MeH!i·-rrpll>oi\imirHoii:-reMIIeJ 
. :r : . : ~ r 1 ;. · l ,~F ; ~. f ; 1 . 

. MO)KHO C.QenaTb' 3aKniO'leHIIe 1.,"'lTO,,TpepoBaHIIH K .. Ka'IeCTBy 

Kll COp6eHTa 'OT ".QeTeKTOpHOft KS,J.\1epbi MOI"yT 6bl'rb He 'oqE 

ITp11 pe3KIIX 113~~-~eHII~i: arMoc¢~~Hhr'x ycnos11ii, 'I{ai{ IIpaB 

'lel'KSH 38BIICIIMOCTb IIpe.rieribHO . .QOCTII:lKUMOrO BaKyyMa 01 

meHIIH Tp~HllpOBaH.IIOI"O cop6eHra 6 ·~o3.oyxo~. HHor.oa YM 
.. ··. ' ·' .. . \ " ., ' ' . . ' .. , ..... , . . . :- •· .· 

Hll B~iriep:lKKII Ha. ~oa.oyxe npiiBO.Q!ino :K'.yxy.oinesu~ 'BaKyy~ 
"'-. -- • . . ' • • • '.> : ..• · h ,, ••• ~ :; : ~- "- ' • • • ! 

Baercsr rrpe:lK.oe Bcero · Heiiocro.siHCTBO; raKIIX • ¢al(TopoB;: Ki'l 
~··· ;·.·_'} ... "' ~-:.· .. • '.·~ f ~-·~;::--'. .. ·'· ,.... ·r:-~·-~ ·:.· 

.oyxa,· reMrreparypa Bpa.oyxa.ll cop6eHTa. ,ITp11 HarrycKaHIIII 
; '. , < ' k < '( < ''• - " '-~ T ': • ~ •- ~ + A~- < 

1"0 a30l'a. KpiiB~Ie CKOpOCTII ycraHOBneHIIH; BaKyyi\ia CpaBHI 

IIOBTOpHniiCb, Ha IIOBTOpHeMOCTb 113MepeHIIH XapaKTepiiCTI 

5nHsrror. 11 raK~e ¢aKropbi, · KaK ciioco6 HaiiycKaHIIH so~.oy> 
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aaonposoaa anR sepTH-
. /16/ 

· (s.pa6ore . nepe-

Tennonoasoaa qepea 

:nosnusanucb HanuqueM 

6bma · Bbi6paaa .o: 1 MM 

llHMOit >K9CTKOCTH B 

(s sepTHKanbHOM sapu-

CHM aaoroM Ha 6onee 

xyameHHR BaKyyMa. B 

soaayxa B HH>KHIOIO 

~ ·3aMeTHbiX ysenuqe

qepea aarsop, o6ua-

r HHo~aa ua6n10nanocb 

r. cop6eHTHaR nbinb no-

aHHR soanyxa B aeTeK-

ll9HHeM KpHOCTaTa · B03- . 

:. B8KYYM C · nOMOlllbiO 

>aKT ConpHKOCHOB9HHR 

oiBanCR B npeaenax · 

lC~H e~O ycTaHOBneHHHo 

rnocb cpasueaue. soa

t·Ko~na soaay·x ·!Ianyc-
. , 

oKO B' aeTeKTOpHyiO Ka-:o 

rx: ua TO >Ke speMR 

r seMneparype. Tiocne 

Ka>Kao~o·raKo~o aanycKaUHR cneaoaana aKsusanearuaH no anurenbUOCTH 

orKaqKa·ao BhiCo'Ko~o saKyyMa, II nposepKa · IISMeHeHIIii saKyyMa s nereKTop

uoii KaMepe B · aa.siiCIIMOCTII or speMeHII oxna>KaeHIIH ·a· >KIIIlKOM aaore. Onaa 

napa COOTBe;T'CTByiOIUIIX KpiiB~IX CKOp-OCTII ycTaHOBn9HIIH BaKyyMa npeacTaB

neHa Ha prib,3,· 4epea TpOe cyfoK ~aKyyM B nepBOM cnyqae (qepHble Toq..; 

KII) ··6bin paseH '2i4 •1Q:?.:r6'p~;·a·::no ~B~Topor-:t• cnyqae' -(cne·T~~;e, Kpy>KKH) 

1 ,5·10-5 TOp, • i. ~--~~~~-~_::.~-~;:~.'., •. :-.~-:~-- :. ;· ~- -~-.: '· ··;.· -- :-·"' ' ': 
' < ,. ·-,~~ _, 'i 

·t .. .. ' ' l 

,- Y craaonneuo; ;'qro·_-cs;)K'parUeHHe speMeHu;· c'onpiiKOCHOBeHHS> cop6eHTa 
. ·. . ~ ~ ... ·t·::·<· -·-··" ; -.. L: ~;::·-· ;~ ·-·~ ~ ~ -~ ~ ~ ·· t"· i ·-~ --~- ;~-~ - -~., :~-·-,.; ~·r:·"" !'n" "".*:.' \_ 

c noanyxoM aecKonbKO _ ynyqmaer:npeaenbHO nocru>KIIMbi:II naKyyM II ynenii-
• + f -~ ' ~ ; "''~ .L ~ ' . ~ : i t , ~ ;., 1 ~ ~ ~ • ., 

qiinaer. cKopocibi e~o ycraaonneHIIst; 'oilHaKO ii106oe uanycKaHHe noaayxa npH 
- . ,l'•\'•·•'·;···)---~-----·;-:f--'' :-:--'···!··---;. - . ,. 

aTMoccjlepHOM n_a1311e,H_!fii _B _c;o~6~HT ~~~a~H,T~J1~!1~. Y?'Yill!!ll_eT 3TII napaMeTpbi, 
';, : ' .. ~; -~ . f .. '~ . ; ',_ i ~ ~ ' !- t ~ ! t -~ 
nocKonbKY cop6eHT aau6onee aKTHBHO no~nomaeT noaayx B nepBbie· ceKyHJlbi 

~ '. . -~'"&••~·-··~ I··~.\ ' 

nocne e~o aanycKaau£ .. TipoHuKaoaeiuie'. )Ke n 'cop6eiif. oqeab ManbiX Korm-

qecrn noanyx~ [( k~~plli;;P·} np~- -~P~:Teka~~u ~~pe~ ~~~x~ · aaKpbiT~Iii neHTHrib 
,_ ' ,; - ' ; '2: ; ' ,., ' ' 

c ycraacinneHHeM aanneHHS(_ -; 5•1 o::-; .. ro'p 'HBJl cop6eHTOM) B TeqeHHE! nony- . r , -~ . . , ! . -~- : : : , ; ; ~ T • ~ ,. 

qaca npaKTHqecKH···He-cKaabmanocb Ha npenenbHOM .. naKyyMe B Kpuocrare, 
~t ~ y._ -"~_(: 

ecnu aru cnenbCao3ayxa~:npehsapiiT_eni:,ao.~oTKaquJ3anucb ·aa BbiCOKHii naKy-
; j· . J . : :. ' . ;, . ;· £_ ~ ~ ,~ ! ~ ; 1 " ' 

yM n reqeaue rakoro:_>Ke--npe'MeHn"iiPII:·Ko!\.taaraoii reMneparype. OrciDna 
~ ! ~ , ~ -.-L l :, : 1 ~ l' • 

MO>I<HO C)lenaTb aaKmoqeHHe;, ,tJTo.j•pep0
1
B8HHR K, KaqeCTBY

1 

BaKyyMHOM OTceq.:. 

KH cop6eura 'OT "JlEnSKTOpHoii Ka'J\1epb; MoryT 6biTb He O'ISHb BbiCOKHMH, 
~ . >·:· ... ' .. .- \ ~ . : "' ' '" . : . 

Tipu · peaKux uaMeHeHH.iix • aTMoccjlepHbiX ycnonuii, ·Kai npannno, uapymanacb 

qeTKaB 38BHCHMOCTb npeaenbHO aoCTH>KIIMOPO Ba~yyMa OT npeMeHH coo6-

lii9HHR TpeHHpona'aaoro cop6~HT8 c -B~31lYXOM, l1Ho~aa yMeHblii9HHe BpeMe-
· ..•.. ,. .• :{:· -' .. ~;:' . .- . 1 • .. ··.·.: ': : ~ -~:; .,. '4 ··~ :,.'., ;;~ -~,·~~·.:;? .···>·,_· ;:-j -·-.-~·-

HII BbiJlep>KKH. aa.: noailyxe npunoimno .K ,yxyameumci naKyyMa,. 3necb' cKaabi- .. ,, 
, • , , . • ·. • ,_. ,• . , , • ",-., ·.~ ~ • , , · l I • • " •, ! . , , l • · • ' .1- ' 

B89TCH npe>Kile- BCe~o· HenOCTOHHCTB,O, T8KHX cflaKTOpofi;' KBK. BnaX<a'c)(:fi,' B03,;,: 
" •. ~;-!',:_., ,,, ... t<'(··'~.-:>·;-.· " ~ .. -) ;·:.;=)£ •f·.;·:·.,: },.s, \ .: .,· ·., ~ ~ :~:~ <l-.--.j;:·)·~:l·;i~ ·-· . 

·nyxa, · TeMneparypa · n,oanyxa H cop6eara. Tipu uanycKaHHH B cop6,eHT, cyxo':":., . 
. ;j.,, .. ,, __ . '\' ,," .).._'. 1, .••.• ,.~ w '~--·. •• '-'~ '' ~.,. •• ' •• ·' -···~·-','"' • 

~0 aaoTa, KpHBble CKOpOCTII yCT8HOaneHHH'BBKyyMa'',cpaBHIITenbHO XOpOIUO .'HJl. 

nonropsmucb, Ha nonropHeMocrb ~aMep~HHR xapaKTepu'cruK· KpuocTaTa · 

'nnHHIOT • H l'~K~e- cjlaKTopbi, K~K cnoco6 aany~KBHHR B03ayxa, e~o OTK~<iKH 
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-;, ·r-: .r: ~--~.;,c-.:,;.~:~··:_ _::;;..•;<±-::>.~>··:~.:t:- i~:-::..·~,..f~:.tc) :~ -t .:..-:{.,;;~:;_,r"' ";.:V~~-~~,.;,.,., :.~·.~-;~_ Of~ "i>i. . :·~ ·"'-, 

"',-.:: ~--~n>:.:~-,.1~·:· t: ' .'.; :-:~1~ '-j .~·(, • ;...;.>-w .. - '-'' ~~ ~~ ·; r .: ~-- ~.::-r iio'.J' .:. •• ·; ,: ...... . ; • tC~::.- .·- ..-~ •. 

· :-· :: :~ .'> ~-- ~ -,-:: "'(. i ::-.:- : .• ·_·;n, :i : , J-~-~:.; ;~ ~-~--: :: ",~ · •.. J :· :: >.,:; :.-·,·:·. ":·:} • <·-~ ;~ 

•• '~_./ -1< i- ,/{~) ·: ,._ -, ;: j .. :t ·~ 

,L. ~ • I·. 
~. _, ... 

,,·;_ ',.".-

··'··-~~· n .••.•. ~.,.,, .._..-,,;,. ~· -;. .,_. ''' ':' ·~:·· '".,,. ..•. ,.l .. l-•1· .. 1' H ~ooa.o.l ·.1 .u- .:. .. ""~, 

:,,r.·~·c:;'<=' ·I~'''I"·I···I·I·HIIl·;l"··l"l''l II .. : ~:.:: .--· ") 

I .. I c· ••• 

• ... .. · ...... l.'"l·r··lllllll .. "l ... l-··l·lllr ·-~) ...... -•.•• •;,,..:.~.·f:--...·_ •• J.s;l ~, .• _;•.i, 'f •• {)' I, _:.,.,.;.~,:..- .. _;·~---- -::·'":. ' .... -...· 

;;;I,· . ~_, :~ :·r: ~ ~- :::·:' ;.·: t ;:. -.::-.... ::·,, li· 

.. 
~;:_(:' 

~. ~-- :"':.(~ 
,,:,~;;~T~ffT:I tilllll.l .. l ... l.l 

. 

. , :.:··.j:; .. s I .. I .. I" ., I' ~'lll•FfL ... 
~I ... .,~ 

• :-·.·. ' i. '; -~ :: . ) ~\ ~r 

·. i.L..:;;;.. ." ~' . • I... 1.,, ... 
;:-·,··~ I:. 

· ·d . I I I I I I I I I · I I · I I I (.,I: r~ ·:. P ~:~-: n J: '( 

dO~'q· 1··1 h I' I· ·1-H-1 ··+ 
.:n /o·t, ,::· -:) · .. ; : Jo•, 

<! !~._ 

-; :,• ;: ·1~~ " ,"'"· ~ 

,!;!',)q:-:: ."? ;~_ 

:lq!l 

~ . 

..... _ ....... · .. ·. ·~:i ··-• .:_ ,~_,.._._, ~:~ .. i..;~·r_--;;·.·,~ ;::: :;;l~-J~.t 

Pnc. 3. · KpHBbie CKopocTn ycTaHoBneHJUI , Top} B aaBHCH-
MOCTH OT BpeM~HH (; t·' I qacbr} .Bbi.llep)J{KH::KPHOCTaTa··B .)J{H,llKOM aaoTe'. ,· ; ,, 

0 ... -. cny'l[lll HanyCK8HHSI, BO~.llyXa · B, .. COPO.eHT ·.H. ,lleTeKTOpHyJO K8Mepy; Ha 
Bpe.Msi HMHTnpoBaiiiion. 'y~T~HoBim .lleTeKTopa (- 50 MnHyT}. • - cny~ 
'Ian· a'anycKaHaSI· B'03.llYXB"''iia"· TO ')K~ BpeMSI~Toilliko: B ileTeKTOpHyl~/ KaMepy';: 

npn ~~Kp~I1'0M-;~8T~OP.§l: i,l?.ll· __ COil_OeHTOM, r; ::>: o"l :··.; :: :.. :;;·· .. ·:c·: >"· 

F .- :!:; --

-- <, ~:..: ::; ! :~c.~- ·r:-.·:.::?_;::.r 

H cnoco6 TpeanpoBKH cop6eHTHOil cMecH. HanycKaane Bo: 

¢aaa ero oTKa'lKH .llOn)J{Hbi . 6biTb .llOCTaTO'lHO Me.llneHHbiMil 

COp6eHTHaSI nbinb He pa3HOCHnaCb no BCeMy KpHOCTaTy, ( 

HOH CMeCH npn ee TpeHHpOBKe C nOMOIUbJO .llB)J{e XOpower 

Hacoca,· OCHaWeHHOI'O )J{Ji.llK0830THOH noByWKOH1 BCei'.{la M 

'leM OT.K8'1K8 Ha Bh!COKHll BaKyyM, flpH 9TOM OTK8'1K8 .llfi( 

C8MH .llaeT ~H8'lHTenbHO XY.llWHe peaynbT8Tbi, _'leM OTKa'lK 

( HanpnMep, COpOUIIOHHbiMII} H8COC8MII, XOTSI .llOCTH)J{HMbJH 

6eHTOM: np11 TpeHHpOBKe . .{lnSI BCeX Tpex CnOCOOOB .OTK8'1KI 
. . ..::3 ·.. -4 

6o (oT-: .1,5•10 . .llO ·- 5•10 Top} •. 

llnst HeCKO~bKIIX. 06pa'3UOB KpiiOCTaTa 9KCnepHMeHTa 

aa H30TepMa cop6u11H 'Boa.llyxa ··np11 TeMnepaType )J{fi.llKorc 

B KpiiOCTaT HaTiyCKancg 8TMOC<flepHblll B03.llyX Kann6pOB8H 
. . . 3 '· 

TipiiMepHO no 5,1 CM H qepe3 CYTKII nocne K8)J{.ll0I'O Han: 

cg BBKYYM.B KpHoc~aTe, XapaKTepHaSI naoTepMa .llnSI .llBY 

cTaBn~Ha Ha pHc.4, HaoTepMy cop6unn aa naMe.peHHOM. y 

CTeneHbJO TO'IHOCTH MO)J{HO OllllCSTb ypaBHeHHeM npSIMO~ 

V0 =(P-P0 ·)K. 
:-·J.,,, 

·>t- ·-

I'.lle Vo - y.llenbHbiH o'6ielll B03.llyxa, .• nornorueHHO.I'O O.llE . . . '3 . . 
6eHTHOfi CMecn (eM /r}; P0 II p aaqanbHoe H KC 

weecg .llaBneane B KpnocTaTe (Top) .llO n nocne aanycKal 
' ' ( , -.. 

-.,Koa¢<lmuneHT IT()I"'norueHH·~ soa.llyxa. cop6~HTHofi. cMeCbJO 

)J{Hi:lKoro a36ia. ·s·-fit:uueM cny'iae' 3i6T Ko3¢¢nrineHT/ onp 

TO.llY. H8HMeHbWHX KB8.llp8TOD 1 111\leeT BenU'lHHy K =( 1,57:!:.,0, 

Ecnn naBeCTHht o6ruee KonnqecTBo cop6eHTHofi cMe: 

( 4of5 I'paMMOB} H CKOpOCTb HaTeKai!HSI KpHCCTaTa (1,2of4,5} 

noMOIUbJO npuBe.lleHHoro ypanaeang nerKo onpe.llenSieTCSI BJ 



• ,J ,; '·, 

1 · TOp) B 38BHCH-
a 'B. )i{uAKOM 830Te;· 

•TopHyiO K8Mepy~ Ha.:;,c,·.i 
MHHYT). • · · - cny

(e'reKTopHyJO' x<'aMepf.; 
. ~ '' ... '""', .- ,. 

H cnoco6 TpeHI!pOBKH cop6eHTHoii cMe?"· HanycKaHae B03Ayxa. H Ha'lanbHaSI 

lflaaa ero OTK8'1KH AOmKHbl 6hiTb AOCT8TO'IHO MeAneHHbiMH AnSI TOI'0 1 'JT06bi ·. 

cop6eHTHSSI. nbinb He p83HOCHn8Cb no BCeMy KpHOCTaTy. 0TK8'1K8 8ACOp6eHT

HOH CMeCH npH ee TpeHUpOBKe C nOMOIUbiO A8)1(e XOpOwero lflopBaKyyMHOI'O 

Hacoca, ocnaweHnoro )l<HAK0830THOii nosywKoii, scerAa MeHee alfllf!eKTHBHa, 

'!eM OT.K8'1K8 H8 BbiCOKUH BaKyyM. DpH aTOM OTK8'1K8 AH!fllf!yauoHHblMH H8CO

C8MH ABeT 3H8'1HTenbHO XYAWHe pe3ynbT8Tbl 1 ,'leM OTK8'1K8 6e~Ma~ne'HHbiMH . ' ... 

( HanpHMep, cop6UHOHHbiMH) 118COC8MH1 XOTH AOCTH)I(HMbiH B8KYY~ 118A cop-: 

6eHTOM npH TpeHHpOBKe AnSI BCeX Tpex cnoco60B OTK8'1KH H3MeHSieTCSI cna-
. ' . -3 . -4 

6o (o~ .;-. 1,5•10 AO -5•10 Top) • 

.. .ilnfl HeCKOnbKHX o6p83UOB KpHOCT8T8 8KCnepHMeHT8nbHO 6bin8 nonyqe-
. .,.. ... 

na H30TepMa cop6uaa B03Ayxa · npa TeMneparype )I(UAKOro aaoTa • .OnSI aToro 

B. KpHOCT8T HanyCKanCSI 8TMOC!flepHblll B03AYX Kanu6pOB8HIIbiMH 'nopUHSIMH 
. . .· 3 

npHMepHO no 5,1 CM . H 'lepe3 CYTKH nocne K8)1(AOI'O nanyCK8HHSI H3MepSin-

CSI B8KYYM B KpHoc:aTe. XapaKTepllaSI H30TepM8 AnSI ABYX KpHOCT8TOB npeA-
; 

CT8Bn.EiJH8 H8 pnc.4. l130TepMy Cop6UIIII H8 U3Mepei!HOM yqaCTKe C XOpoweii 

CTenellbiO TO'IHOCTH MO)I(HO oni!C8Tb ypaBHei!HeM npSIMOH 

rAe V 0 - yAenbHhiii _o6i.eM noaAyxa, nornomeHHoro OAHHM rpaMMOM cop-. 
' '3 

6eHTHOii CMeCH (eM /r); P0 11 P naqanbnoe H KOHe'IHOe ycTaHOBHB-

meecSI AaBne.H.He .B KpnocTaTe (Top) AO 11 nocne HanycKaHHSI B03Ayxa; K 

- .. Koalfllfln~neH'; norn~~~~~n B03Ayxa cop6eHTHoii cMe~~IO npH .Te~·nepaT;p'~ 
• • • > • ~ • ., • • • •• • • • • • ' ' • < 0 ' • • ' •• • 

)l(~j:u{oro aaora; B·~iiaweM cnyqae a TOT KoalfllflnuHeHT~' onpeAeneHHbiH no· Me

TOAY HaHMeHbwux KBaApaTon,nMeeT sennqnny K =(1,57+0,m3)~'}o5(c~3/r'~~o~). .· -. ' 

Ecna aanecTHhi oi5mee Konn'leCTBO cop6enTHoii CMecn n ·.KpHOCTaTe 

(4-t5 rpaMMOB) H CKOpOCTb HaTeKai!USI KpHCCT8Ta.(l,2-t4,5).10-5cM3/qac,TO C 

noMOIUbJO npnBeAeHHoro ypanneHuSI nerKo onpeAenSieTCSI npeMR, 3a KOTopoe 
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i 

I 
I 

v. 

. -~ 2 

1 

Puc. 4. l1aoTepMa cop6uuu B03Jlyxa cM:ecbJO a]lcop6eHTOB ( CKT-2.M: 
Clll-45ll il ueoinxT NaX' ) npu -r·eMnepal-ype iKnJlK:oro aao'ra • . ·P - ·AaBne
HHe. B KpuocTaTe . (Top); V o -, yJlenbHoe nornomeime. Boal:tyxa cop6eHTHoii 
CMeCbiO (cM3fr), . . . . .. .. ... . . . 

; < 

14 

if 

-5 . . 
BaKyyM B KpHOCTaTe yXylllliHTCSI llO 1•10 :op, T,e, np. 

'lanbHOr.O BaKyyMa 06bi'IHhiX COp6eHTHb!X ,KpHOCT8TOB, B 

ayeTcg oTce<IKa •. B caM OM nnoxoM cnyqae . TaKHM o6paa< 

BpeMSI COCTaBnSinO 6onee 10 neT.· 0llHaKO STO BpeMSI JlO. 

neHO B. CTOpOHY yMeHbllleHHSI 3a C'leT TOro, 'ITO H3 B03~ 

'lepea Manbie UOpbl npeuMyiileCTBeHHO UpOHHKaiDT renuft 

pbie nnoxo nornamaJOTCSI aJlcop6eHTaMu ( oco6eHiiO renui 

·Hag SKCnepuMeHTanbHaSI npOBepKa BnH~IHHSI. STOrO. lf>aKTOI 

nacb, HO opueHTUpOBO'IHhie OUeHKU UOKa3biB810T1 'ITO 3JlE 
'" ... , '. 

IIleCTBeHHbie nonpaBKU B cnyqae llOBbillleHHSICO]lepMaH_HSI 

TOpHOM B03JlyXe, 0llH8K0 1 ecnu JlOUyCTHTb COKpameHue • 

KpUOCTaTa 3a C'leT STO~O B: JlBa paaa, .TO OHO BCe Me 6 

c apeMeHeM BhiXOJla JleTeKTopa-(pa6oTaJO·IIler.o B ycnoau: 

neii uany<IeHuSI) ua·cTpog aa.c<IeT panuauuoHHhiX noape> 

B aaKnJO'IeHue aBTOphi npuHOCSIT 6naroJlapHoc'Tb 'q 

]leHTy AH CCCP <l>.fl.Wanupo aa nocTaHOBKY aaJla'IH u 1 

A.B.DMuTpoay aa y'laCTHe B OTnaJlKe U B npOBeJleHHH HC 

Toa, LI1~KaneHoaoii aa· Y,<IacTue B cocTaBneHuu qepTeMe 

aapuaHTa Kpuoc'raTa, a TaKMe 3.3.PhiHJlHHOii H A.D.Bopc 

B rrpoBeJleHHH H3MepeH.Hii pSIJla xapaKTepuCTHK KpHoCTaTc 

fluTepaTypa 

1. C.E. Miner. Lawrence Radiation Laborato 
6CRL-ll946 (1965). 

2. P.E. Gibbons, J.H. Howes, S. Pyrah •. Nuc 
Meth., ~ (1966) 322. 

3. P.P. Webb, R.M. 
Trans. NS-13, 3 

Gr.een, I.L. 
(J..966) 351. 

Fowler, H.L 

4. I.L. Fowler, R.J. Toone. Chalk River Re 
(1964). 
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-5 ' . 
p 

lHToB •·(CKT ... iM; . 
o aaoTa, . P :- •ABBne- · 

e B03AYX~ C()p6eHTllOH 

• -5 
B~KyyM B · KpHOCTaTe yXyJllliHTCSI JlO 1·10 ~I'Op 1 T,e, npaKTH•IeCKH AO Ha-

qanbHOI'O BBKyyMa 06bi'IHh!X cop6eHTHb!X ._KpHOCTBTOB 1 B KOTOpbiX He HCITOnb

ayeTCSI OTCe'IK.B, . B CBMOM nnoXO¥ · cnyqae . TBKHM o6pa30M .. onpeAeneHHOe 

BpeMsr COCTBBnsrno 6onee 10 .neT.· 0JlH8KO STO BpeMSI. AOnlKHO 6~ITb- nonpaB-· 

neHO B. CTOpOHy yMeHbllleHHSI 38 C'leT TOI'01 'ITO H3 B03JlyXa B KpHOCTaT 

qepea Manbie nopbl npeuMyiUeCTBeHHO npOHHKBK:>T renHH H BOAOpo;:i, KOTO;_ 

Phie nnoxo nornaruaiOTCSI aacop6eHTaMH (oco6eHHO renHii), Hen6~peACTBeH

Hasr SKCnepHMeHTanhHasr· npOBepKa BnHSIHHSI STOI'O cpaKTOpa He npOH3BOAH-
!' ' • '_.' - . • -.' • • - : •• ; 

naCb1 HO OpHeHTHpOBO'IHbie OUeHKH ITOK83biB810T1 'ITO 3JleCb B03MOlKHhl cy-
. - . . ' ,· . ··.. ._ . . ' .. . ·- , •' ' 

ruecTBeHH
7
hie non~aBKH B: cnyqae noBhillleHHsr coaeplKaHHsr rennsr B na6opa

TOpHoM Boaayxe, OanaKo, ecnu aonyCTHTb coKparuenHe ~BpeMeHH lKH3HH" 

KpHOCt:aTa. 38 C'leT .STOI'.O B.: JlBB. paaa,. TO OHO BCe. lKe 6yJleT CpBBHHMhiM. · 

C BpeMeHeM BhiXOJla JleTeKTOpa-(pa60T8101Uei'O B ycnOBHSIX HeHTpOHHhiX no.:..· 

neil uanyqeuusr) ua · cTposr 3a cqeT paAuauHoimwc noBp~lKJleHHii, 

B aaKniO'IeHHe aBTophi npunocsrT 6naroaapuocTh 'qneuy..:K~ppecnou- · . -
aeHTy AH CCCP t1>.li.lllanHpo aa nocTaHOBKY aaAa'IH u HHTepec K pa6oTe, 

A.B • .llMHTpoBy 38 y'laCTHe B OTliBJlKe H B npoBeJleHHH HCIThiTaHHH KpHOCTa

TOB1 LI1~KaneHoBoii aa ~qacTue B cocTaBneuim qepTelKeii ropH30HTanhHoro 
~ ;, , • ; • • ' > ·", 

BapHaHTa KpHOC'raTa, a TBKlKe 3,3,PhiHAHHOH H A,.ll,BopOHOBOH 38 ITOMO!Ub 

B npoaeaeHHH H3MepeHHH PSilla XapaKTepHCTHK KpHOCTBTOB, 

liHTepaTypa 

1. C.E.·Miner. Lawrence Radiation Laboratory Rep., 
UCRL-11946 (1965). 

2, P. E. Gibbons, J • H. Howes, s. Pyrah. Nucl.Instr.and 
Meth., 45 (1966) 322. 

3, P.P. Webb, R.M. Gr.een, I. L. Fowler, H.L. Malm. IEEE 
Trans. NS-13, 3 (.L966) 351. 

4, I.L. Fowler, R.J. Toone. Chalk River Rep., AECL-2569 
(1964). 
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5. A.J.; Tavendale. Nucl.I;nstr.and Me.th., ~ (1965) 325. 
,.. ' - '\. "-'".- • • ; < •• 

6-.H.W. Kraner; J·.A. sovka-~ R.·w. Breckenridge. 'JR, Nucl. 
Instr:- and Meth.:,·;~ (1965) '328~ · 

7. J. Kantele,·- P;i:~suominen.NucT.Instr~·and Meth.,'+1~19-66)'+1. 

8. C ~E. 'Miner.-. Nucl.·In str .;·and- Meth ~-! 55·-( 19 6 7) '12 5: 

9 • .W.-1., Hansen, B. V. Jarrett ••• Nucl.-Instr. -.and:Meth., 
31 (196'+) 301. -, '· ' ,.:_,; 

10. B.A • .LllUlOpeHKO, IO • .Ll. Mapees, 8.3. PhiHAHHa, .E. CasHuKa, 
. IO~C. · .H3aliuKiiii. llpenpH::Hi Ol15il1 2575 (1966).- . . ... - ... 

11:n. S~nk;: Preprint~djv 18~~ (i9i~i~ 
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Y CJIOBHB 06MeHa 

llpenpiiHThi H coo5meHHst Ol1.Hl1 paccbmaroTcst 6ecnna 
IIMHOf'O o6MeHa,yHHBepCHTeT8M 1 HHCTHTyTaM1 na6op8TOJ 
Hay'IHhiM rpynnaM H oT.nenbHhiM yqeHbiM 6onee 50 cTpa 

nonyqaTe.IISIM H3A8HHH Ol1.Hl1 npe.nocTaBnSieTcst B03MI 
stBHTb HHHUH8THBY B 6ecnnaTHOfi llOChl.IIKe ny6nHK8UHfi E 

o6MeHa npHHHM8IOTCSI HBY'IHbie KHHf'H 1 . :1KYPH8llbl1 npenp 
ny6nHKauHH no TeMaTHKEi OMHM. 

E.nHHCTBeHHbiH BHA ny6nHK8UHil1 KOTOpbiil HaM npHC 
STO penpHHTbl { OTTHCKH CTaTeii 1 y:n<e ony6nHKOB8HHhiX B 

H pst.ne 'cnyqaeB Mbl CaMH o6pamaeMCSI K HBY'IHbiM : 
6onee KpynHhiM nonyqaTenHM HalliHX na.naHHil: - c npocbl 
C.II8Tb HaM K8KHe-nH60 KHHf'H H.IIH BblllHC8Tb Jl.IISI Hameil: l 
:n<ypHanbi1 Ha.naromHecst· B HX cTpa.liax. 

0 TAeJibHhle . 38Dp0Chl 

J13Il8Te.IIbCKHH OTilen e:n<ef'OilHO BblllO.IIHsteT OKO.IIO 300 
cos Ha BhiCbinKY Ha.naHHfi Ol1Hl1. B TaKIIX aan'pocax en 
YK.S3biB.8Tb HHAeKC aanpalliHBaeMOf'O H3A8HHS!o 

· AApeca 

llHCbMa no seeM sonpocaM o6MeHa ny6nHKaUHSIMH 1 t 

oT.nenbHbie Ha.naHHSI cne.nyeT HanpaBnHTb no a.npecy: 

MocKBa, 
rnaBHbiil 1IO'iT8MT1 n/H 79. 

HaaaTenbCKHil oTaen 
Oobeannennoro HHCTHTyTa 
naepHbiX · nccneaoBaHnil. 

A.npec .nnH nocbi.IIKH scex ny5nHKauHlt B nopst.nKe oe 
6ecnnaTHOil no.nnHCKH Ha H8Y'IHbW :lKYPHB.IIbi: 

MocKBa, 
rnaBHbiil 1IO'iT8MT1 n/H 79. 

Hayqno-TexnnqecKaH ononnoT€ 
Oobeannennoro HHCTHTyTa 

naepHbiX nccneaoBaHni'l. 


