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~111 Jt(}epH&IX UCCJie(}oeaHUU ,J!y6Ha 

Beeoe11ue 

renHeBaH MIDllCHb HBnHeTCH KpHoreHHOH qaCTLID ycTa· 

HOBKH ,ll;llH H3yqeHHH, B qacTHOCTH, yrrpyroro pacceHHHH 

IIHOHOB Ha H.,ll;pax renHH .· /1/. ITo KOnHqecTBY CBeTa, B03HHK· 

mero B pe3ynLTaTe rrpoxo~,IJ;eHHH anL$a-qacTHU OT,IJ;aqH B 

~H,ll;KOM renHH, MO~eT fibiTb OIIpe,IJ;eneHa HX KHHeTH· 

qecKaH :meprHH. IIpH JTOM o6pa3oBaBmHeCH $oTOHbi 

,IJ;nHHoii BonHLI 1500 A TpaHc$opMHPYIOTCH c IIOMOIUbiD 

Ha'HeCeHHOH Ha BHyTpeiiHIDID IIOBepXHOCTb MHllieHH rrneHKH 

H3 .D:H$eHHllCTHnh6eHa B BH,ll;HMbiH CBeT, perHCTpHpyeMbiH 

$oTOYMHO~HTenHMH 12• 3 I. )l;nH rro,IJ;aBneHHH co6LITHii, CBH-

3aHHbiX C o6pa30BaHHeM· 3apH~eHHbiX ~aCTHU, BbineTaiDIUHX 

H3 MHllieHH, BOKpyr renHeBoro o6'beMa pacrrono~eHbi rrna

CTHKOBbie CUHHTHllllHTOpbi, BCIIbllliKH B KOTOp~IX ·perHCTpH· 

PYIDTCH ,IJ;pyroii rrapoii $OTOYMHO~HTeneii, BKnroqeHHhiX BaH· 

THCOBIIa,IJ;eHHe .c ocTanLHbiMH JneMeHTaMH cxeMbi 3arrycKa:/4~ 
)l;nH 3aiiOnHeHIIH MIDlleHII ~H,ll;KHM renHeM H IIO,IJ;,ll;ep~ai{HH 

ee B pafioqeM COCTOHHHH He06XO,ll;HMbi: IIO,ll;IIHTbiBaiDII.\HH 

/rrpoMe~yToqHLiii/ cocy,IJ;, ra30BLiii rrynLT, cH$oH H cocy,IJ; 

,lJ;Lwapa.•)I(H,IJ;KHii renHii H3 cocy,IJ;a .n;:bwapa eMKOCTbiD 100 A 

no cH:~oHy rrocTyrraeT B rrpoMe~yToqHLiii cocy,IJ;, pacrrono)Ken· 

HbiH Ha,IJ; MHllieHbiD, a OTTy,IJ;a CaMOTeKOM IIOIIOllHHeT MHllieHb. 

HcrrapHBlliHHCH renHii H3 MHmeHH H rrpoMe~yToqHoro cocy,IJ;a 

rrocfyrraeT B nHnHI<i ni3oo6pa3Horo reimH. 
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KoHcmpyKllU.R MUUleHu 

0CHOBHLIMH 3neMeHTaMH MHilleHH /pHC., 1/ HBnHIOTCH: 

BHyTpeHHHii cocy.n I 1/ c ,nsyMH cseToso,naMH /5/, 
cu;HHTHnnHUHOHHLiii nnacTHK /4/ c ,n:ByMH c:BeToso,naMH /6/, 
3KpaH, oxna:>K,IJ;aeMLIH :>KH,IJ;KHM a30TOM /2/, MHOrocnoiiHaH 

H3onHu;HH /7 I H BaKyyMHLIH Ko:>Kyx /3/. BHYTPeHHHii cocyJi 

MHilleHH HMeeT -iiJopMy tillniiH,npa ,nHaMeTpOM H ,nnHHOH 

120 MM. 0H · no,nBemeH Ha ropnOBHHe - TOHKOCTeHHOH Hep

:>KaBeJOIIJ;eH Tpy6e /10/. lJ:HnHH,np H3rOTOBneH H3 Hep:>Ka

BeJOIIJ;eH CTanH TOniiJ;HHoii -· 0,8 MM. Ha ero TOpu;ax 

C nOMOIIJ;LIO liJnaHIJ;eB 3aKpenneHLI ,IJ;BOHHLie nascaHOBLie 

OKHa H3 nneHKH; Hapy:>KHOe - TOniiJ;HHOH _ 80 MKM, BOCnpH

HHMaiOIIJ;ee nepena.n .nasneHHH, paBHLIH 1 amM, H BHyTpeHHee, 

TOniiJ;HHOH 12 MKM, C nOMOIIJ;LIO KOTOpO-rO :>KH,IJ;KHH renHH 

orpaHH'IeH no TOpu;aM nnoCKHMH CTeHKaMH /5,6/. Ily3LipH, 

o6pa3oaaBmHecH B HH:>KHeii qacTH pa6oqero cocy.na, npoxo,nH 

'lepe3 .:>KH,IJ;KHH renHii, npenHTCTBYIOT c6opy CBeTa. ,lJ;nHTOrO 

':IT06LI pa60'IHH 06'LeM MHilleHH He nepeceKanCH ny3Lip}IMH, 

BHYTPL MHmeHH BCTaBneHa "nO:>KHaH" oiJeqaiiKa _f) 80. ,MM 

/7/. C .3TOH :>Ke u;enLIO K naBCaH.OBLIM nneHKaM npHKneeHLI 

OT60HHHKH •. BHyTpeHHHH noBepXHOCTL "nO:>KHOH" o6e'laHKH 

nonHpOBaHa H noKpLITa CBeTOTpaHcliJopMHpyroiiJ;HM COCTaBOM. ' 

)l;nH BLIBo,na cseTa H3. pa6oqero renHeBoro o6'LeMa ycTaHos

neHLI CBeTOBO,IJ;LI /5/. lJ:HnHH,npH'IecKaH nosepXHOCTL BHyT

peHHero COCy,na OKpy:>KeHa CIJ;HHTHJlmiiJ;HOHHLIM nnaCTHKOM 

/4/, COCTOHIIJ;HM H3 .IJ;BYX nonOBHH, CBeT H3 KOTOporo BLIBO

,IJ;HTCH no .IJ;BYM rOpH30HTanLHO pacnonO:>KeHHLIM CBeTOBO,naM 

/6/. CseToso,nLI H3roTosneHLI H3 _ aniOMHHHeBLIX Tpy6 _ c 

nonHpOBaHHOH BHyTpeHHeHnosepXHOCTLIO. 

YMeHLmeHHe TennonpHTOKa K_BHyTpeHHeMy renHeBOMY 

COCy,ny OCyiiJ;eCTBnHeTCH C nOMOIIJ;biO BbiCOKOBaKYYMHOH H3 0-

miUHH C 3KpaHOM, OXna:>K,IJ;aeMhiM :>KH,IJ;:KHM a30TOM. 3KpaH 

npHnaHH K .'leTbipeM cocy,naM,.3anonHHeMLIM :>KH,IJ;KHM a30TOM. 

Cocy,nLI _ HMeJOT ,nHaMeTp 96 MM, · BhiCOTY 220 MM H 

CHMMeTpH'IHO pacnono:>KeHbl OTHOCHTenLHO u;eHTpa MHmeHH. 

)l;ng BBO,na· ny'IKa 'laCTH.IJ; B MHmeHI; Ha a30THOM 3KpaHe 

HMeiOTCH· OKHa /8/, 3aKphiT:bie anJOMHHHpOBaHHhiM naBCaHOM 

TOniiJ;HHOH 12 MKM. C uenLIO yMeHbilleHHH ;TennonpHTOKa 

pa,nuaUHeH no CBeTOBO,IJ;aM B HHX ycTaHOBneHLI .TennOBLie 

4 

r'"· ,.: 

PHc. 1. CxeMa renue:Bo:H MHmeHH. 1 - BHyTpeHHHii cocy,n; 
2 - 3KpaH, ox.iia:>K,naeMblH :>KH,IJ;KHM a30TOM;' 3 - BaKyyMHhiH 
Ko:>Kyx; 4 - · cuiiHTHJ~nHIJ;HOHHhiH nnacTHK; 5,6 - cBeTOBO,nhi; 
7 -. MHOrOCnOHHaH H30nHIJ;HH; 8 - ·oKHo; 9 -·3KpaH; JO -
ropnOBHH~; 11-.- TennOBhie 3KpaHLI: 
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3KpaHLI ji Jj H3 DHpeKCOBOrO CTeKna, 3aKOHTaKTHpOBaHHLie 
Ha a30THLIH 3KpaH. 

BaKyyMHbiH KO>KYX COCTOHT H;l UHnHH,IJ;pH'IeCKOH o6eqa:iiKH 
H .nsyx 4JnaaueB, sep)mero n HH>KHero. K sepxne:My 4Jnanuy 
KpemiTCH renaeBLIH COCy,n H a30THbie COCY,IJ;LI C 3KpaHOM •.. 
,ll,mi BLIBo,na cseTa H3 renaesoro o6'beMa.na HH:>KHeM «<!naaue 
HMeeTCH ,IJ;Ba OKHa H3 nHpeKCOBbiX CTeKon. Ha . 6oKOBOH 

• ·' - , __ c 

DOBepXHOCTH BaKyyMHOrO. KO>KyXa HaXO,IJ;HTCH 'leTLipe CHM-
MeTpH'IHO pacnono:>KeHHbiX OKHa·. ,lJ,Ba OKHa H3 naBCaHOBOH 
nneHKH TO~HHOH 190 . MKM cny:>KaT ,IJ;ml BBO,IJ;a H BbiBO,IJ;a . . . 
qaCTHU, a ,IJ;Ba ,npyrHX, H3 CTeKna , - ,IJ;nH BbiBO,IJ;a CBe'l-a H3 
nnacTHKa, oKpy>Karomero renneBLiii cocy,n. KpoMe oKoH, aa 
IJ;HnHH,IJ;pH'IeCKOH o6eqaiiKe pacnono:>KeHLI WTyuep BaKyyMHOH 
OTKa'IKH H BaKyyMMeTpH'I~CKHH 6nOK. . 

IloAy'leliue U3oA.JitJuouuozo aaKyyMa u noozomoaKa 
Muweuu K pa6ome 

llepe.n Ka:>K,IJ;oii 3anHBKOH M'HmeHH >KH,IJ;J;.<HM renneM sa
KyYMHoe rrpOCTpaHCT130 MHilleHH .OTKa'IHBaeTC.ft. dJopBaKyyM
HbiM aacocoM PBH-20 H .nnclxPy3HOHHLIM aacocoM HB0-40. · 
flpH ,IJ;OCTH:>KeHHH BaKyyYa. nopH,IJ;Ka·1.1 0 - 4 MM pm. em BeHTHnb 
BaKYyM:SOH OTK!!,'IKH 3aKpbiBaeTCH, Haco·cbl OTKniO'IaiOTCH. 
renae~ble o6'he-MLI:::H .. :KOMMYHHKaiJ;HH BaKyyMHpYIOTCH H 3a~ 
nonHHJOTCH ra3oo6pa3HLIM renHeM. YcTaHOBKa c MHmeHLJO 
no,nKnroqaeTcH K cncTeMe ra3oo6pa3H:oro renHH. 3aTeM: 
Ha'IHHaeTCH oxna:>K,IJ;eHHe 3KpaHa )i(H,IJ;KHM a3-0TOM, KOTOpOe 
IipOBO,IJ;HTCH Me,nneHHO B Te'leHHe 'leTLipex-nHTH 'laCOB. 
liLICTpoe oxna>K,neaHe Mo>KeT npHsecTH K pa3pymeHHIO cuB:a·- · 
THnnHIJ;HOHHOrO nnaCTHKa OT TeMnepaTypHbiX HanpH:>KeHHH. 
IlpH .nocTH:>Kel{HH TeMrrepaTypLI 3Kpaaa nopH.riKa 100? K 
Ha'IHHaeTCH 3anHBKa :>KH,IJ;KOrO renHH B npoMe>KyTO'IHbiH 
cocy,n H MHmeHL. BaKyyM B MHmeHH, ·npH oxna:>K,IJ;eHHH 
3Kpaaa :>KH,IJ;KHM a30TOM, DO,IJ;,IJ;ep>KHBaeTCH 3a C'leT a,ncop~ 
6eHTa /aKTHBHposaaaoro yrm1/,. pacn.ono:>KeHHoro aa .no:-. · 
HblillKaX. a30THLIX 6a'-i:KOB. flpH 3anonHeHHH MHmeHH :>KH,IJ;KHM -
renHeM Ha'IHHaeT pa6o-faTL a.ncop6eHT, pacnono>KeHHLiii aa ·
aapy:>KHoii nosepxaocTH BHyTpeaaero · cocy,na. C noMOJ:ULIO 
a,ncop6eHTa· H30nHIJ;HOHHLIH BaKyyM BO BpeMH BCero nepHO,IJ;a 
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p~6oTLI MHmeHH no,n.nep>KHBaeTcH B npe.nenax 1.10-6 

- 7.10-7 MM pm.cm. H3MepeHHe · BaKyyMa npoH3BO,IJ;HTCH 
. ;BaKyyMMeTpOM ;BHT-3.. . 

3ICcrrepHMeHTanLRO"""llaii.neHHLIH TennonpHTOK K BHyTpeH
HeMy cocy,ny. MHmeHH, 3anonaeHHOMY >KH,IJ;KHM renaeM," co
cTaBnHeT 0,615 am. 

C uenLJO onpe.neneHHH rnaBHLIX nyTeii Tennono.nso.na 
6hlnHnpose,neHLI H3M'epeHHH TeMnepaTyp 3neMeHTOB MHilleHH, 
oKpy:>KaromHx BHyTpeaaB:ii cocy.n. H3MepeHHH noKa3anH, 'ITO 
TeMnepaTypa qaCTH 3KpaHa, MaKCHManbliO y,naneHHOH OT 
a3oTHLIX 6aqicos, cocTasnxeT ioo 0 

• K; Te:MnepaTypa 
Tennosoro 3Kpaaa /11/, Haxo.nxltierocx BHYTPH cseToso.na, ~ 
150°K. H3MepeHHH npOH;lBO,IJ;HnHCL c . nOMOIULIO Me.nao
KOHCTaHTaHOBLIX TepMOnap, qepe3 5 'laCOB nocne 3anHBKH 
MHmeHH renHeM. 

H3MepeHHH TeMnepaTypLI H .nasneHHH B H3onxn;HOHHOM 
npOCTpaHCTBe D03BOnHnH YTO'IHHTb BenH'IHHbl TennonpHTOKa 
K :>KH,IJ;KOMY renHJO pa3nH'IHblMH BH,IJ;aMH Tennonepe,IJ;a'IH. 
TennonpHTOKH cocTasnxroT: pa,nHaiJ;Heii K n;HnHH,npH'IecKoii 
o6eqaiiKe BHYTpeaaero cocy.na 59,6.1o-2 am., ocTaTo<mwMH 
ra3aMH ·o,09.10 .:..2am. CyMMapHLiii pac~eTHLiii TennonpHTOK 
COCTaBnHeT 0,667 am. TaKHM o6pa30M BH,IJ;HO, 'ITO OCHOBHbiM 
BKna,IJ;OM B 06J:UHH TennonpHTOK.K :>KH,IJ;KOMY renHIO COCTaBnHeT 
H3ny'leHHe- qepe3 CBeTOBO,IJ;bl. 

. . . 

Oco6euuocmu pa6om&t Muweuu c npoMexymo'IHbiM cocyooM 

llpH HCDLiTaHHH ycTaHOBKH C renHeBOH MHilleHLIO 6Lina 
onpe,neneHa HcnapHeMOCTb - OT,IJ;enLHO MHilleHH H OT,IJ;enLHO 
npoMe>KyTo'IHoro cocy,na; KoTopax cocTaBnH.ria 530 11 980 A. 

ra3a B 'laC ·coOTBeTCTBeHHO, nepBOHaqanLHLie HCDblTaHHH 
MHmeHH COBMeCTHO C npOMCOCY,IJ;OM DOKa3anH, 'ITO HCna
pHeMOCTL cocTasnxeT 15000 ·/1. ra3a :B qac, oaa -B 10 pa3 
npeBOCXO,IJ;HT CYMMapHyJO HCnapxeMOCTb H3 3neMeHTOB YCTa-
.HOBKH, 3aMepeaayro oT.ne!J:LHO. T·maTenLHLiii a:HanHJ -Ta:Koro 
HeCOOTBeTCTBHH DOKa3_an, 'ITO B ,IJ;aHHOH CHCTeMe M}lilleHb -• 
npoMe:>KyTO'IHLIH COCY,IJ; B03HHKaJOT TepMOaKyCTH'IeCKHe 
Kone6aHHH, 3Ha'IHrenLHO DOBbiillaJOIUHe HCnapHeMOCTb :>KH,n-. 
Koro. renHH. 
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Puc. 2. CxeMa. pacnoJio)l(eHUH MuweHu u npoMe)l(yTO'IHoro 
cocy,IJ.a. 1 - renueaa11 MUWeHh; 2 - npoMe)l(yTo'IHhiH cocy,IJ.; 
3 - eMKOCTh; 4 - KOJibUeBOH 3a3op /B 3TOM 3a3ope B03HU
KaJIU Tep:MoaKyCTU'IeCKUe KOJie 6aHUH/; 

.. 
8 

TepMoaKyCTU'IecKue Kone6aHUH .IJ.OCTaTO'IHO no,IJ.po6Ho 
OITUCaHbl B TeXHU'IeCKOH :JIUTepaType /8/. 0HU B03HUKaJOT 

B Tpy6Ke B.TOM cnyqae, eCJIU O,IJ.UH ee KOHeU onymeH B )KH,IJ.-: . 
KUH reJIHH, a_,D.pyroii 3aKpbiT U UMeeT KOMHaTHYJO TeMnepa-. 

TYPY. HcnapeHHe. )I(U.IJ.Koro renu11 OT TepMOaKYCTH'IeCKHX 
KOJie6aHUH MO)I(eT 6biTh. B 1000 pa3 6oJibWe, '!eM ucnape

HUe OT TeiTJIOITpUTOKa, H,IJ.ymero ITO 3T~H Tpy6Ke. B HameM 
CJiyqae · pOJih TaKOH Tpy6KU HrpaeT ropJIOBHHa MHilleHH 
/eM. puc. 2/, KoTopaH B HU)I(Heii tiacTH KacaeTcH )I(H,IJ.Koro 
reJiil-'1, ·a BepXH-'111 ee 'laC~h 3aMKH~Ta H HMeeT KOMHaTHYJO 
TeMnepaTypy. )l;JI-'1 rameHH-'1 TepMOaKyCTH~eci<HX KOne6aHHH 
K BepxHeH qaCTH ropJIOBHHhl 6biJI ITO,IJ.COe,IJ.HHeH 3aMKHYThiH 
o6'beM V0 .,ll;n11 Bhi6opa ero BeJIU'IHHhi 3KcnepHMeHTaJihHO 
6hiJia HaH,IJ.eHa 3aBUCHMOCTh /pHC. 3/ HCITapHeMOCTH reJIH-'1, 

'laCTOThl KOJie6aHUH OT BeJIU'IHHhl 06'heMa V. 

:1 
Q. 

~ 
"' 

7 .:; 

1300& 

6 f2IXIl 
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1.12000 
100l 

I ' ' ·" ' I I I I II' 

0 1 2. .; lt 5 6 7 8 9 10 V [num~Jb] 

Puc. 3. 3aBuciiMocTh ucnapHeMOCTH A H qacTOThi Kone-
6aHuii E OT BeJIU'IHHhi o6'be:Ma v B ycTaHOBKe :c reJIHeBOH 
MUilleHblO. 
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Ib rp_aqmKa BH,nHo, 'iTO. npH yaeJIH'ieHHH o6'beMa y_qacTo
Ta Kone6aHHii H HcnapHiMoCTh yMeHhiiiaiOTCH. HaMH 6hin 
Hcnonh30BaH o6'beM eMKOCThiO V 0 g 8. A., KOTOphiH npaKTH
qecKH noracHn BOJHHKaromHe Kone6aHHH. 

.. B HaCTO.SI.IUee BpeM.SI, KOr,na IIIHpO,KO HCnonh3yeTC.SI :>KH,n
KHH. renHH, HanpHMep, npH C03,naHHH . caepxnpoao.nHIUHX 
ycTpOHCTB, Heo6xo,nHMO _o6pamaTh OC06oe BHHMaHHe Ha 
B03MO:>KHOCTb B03HHKHOBeHH.SI TepMOaKyCTH'ieCKHX Kone-
6aHHH, nimao,nHmiiX I< · noahiiiieHHoii HcrrapHeMocTH renHH. 

TexHU'IecKue oaHHbte 

)J;miHa pa6oqero o6'beMa 
MHIIIeHH /npH T=300°K/ 
)J;HaMeTp OKOH BHyTpeHHero 
cocy.na 
KonH'ieCTBO renHH no ocH 
MHIIIeHH 
KonH'ieCTBO aemecTaa cTeHOK 
no OCH MHIIIeHH: 

naacana 
aniOMHHH.SI 

HcnapHeMOCTh renHH 
H3 ycTaHQ.BKH /MHIIIeHH 
H npoMcocy.na/ 

HcnapHe:M:ocTb renHH H3 MHIIIeHH 

ra6apHTHbie pa3Mepbl MIIllleHH: 
,nHaMeTp 
BbiCOTa 

BpeMH HenpephiBHoii pa6oTbi 
COBMeCTHO C 50-nHTpOBbiM 
npoMcocy,noM 
06'heM a30THOH BaHHbl 

/120 ± 0,1/ MM. 

- 80 MM. 

2 
- 1,5 2/CM . 

. 2 
0,0415 2/CM • 

- 0,65 2/CM 2 * 

1,4 A. JICUOK./<Jac. 
/1,14 em/ 

- 0,75 A.JICUOK./'Iac 
/0,615 em/ 

- 555 MM. 
- 580 MM. 

36 'lac. 
- 5,5 A. 

* KonH'ieCTBO aemecTBa CTeHKH CBeTOBO,na H Tennoaoro 
3KpaHa no OCH MHIIIeHH MO:>KeT 6biTb yMeHbiiieHO 6onee .qeM 
a 10 pa3. 
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