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B B e.Jl e H.H e 

. . . . 
B H8CTOSIW99 Bp9MSI H3B9CTHbl ,TpH BHJl8 'CHCT9M TeiinOH30nHUHH HH3KO-

T9MIIepaTypHblX. nyabipbKOBhiX KaMep. 

' 111 
'rrepBaSI ciicTeMa - BbiCoKoeaH:yyMHaSI c aaoTHhiM aKpaaoM flpH TaKo!i 

'T9IInOH30nHUHH KaMepa · OKpy)KeHa 8Kp8HOM1 oxna)K)l8eMbiM }KHJlKHM 830TOM • 
.. :: -i . . ... 

KaMepa H aKpaH aaxoJlHTCH BHyTpH BaKyyMHoro KO)Kyxa. ITpocTpaHCTBo Me)!{-
. i. 

JlY KaMepo:ll:. H' BaKyyMHbiM, KO)KYXOM OTKa'laHO JlO ·JlaBiieHHSI He 6onee _'19M 

l•lQ-5 M~ pT.CTo 

BTopaSI cHcTeMa . - BbiCOKoBaKyyMHaSI c MHorocno!iaoii, H~onHuneii ( 6ea 

a~oTHoro aKpaHa) 121. B JlBHHoii CHCTeMe BMecTo aaoTHOr? aKpaHa Me~JlY 

KaMepo!i H BaKyyMHbiM KO)KyXOM H8XOJlHTCSI MHOrocnoiiHaSI 8KpaHOB8KYYMH8SI 

H30nHUHSI1 COCTOSilli,aSI H3 MHO)K9CTBa TerrnOBbiX 8Kp8HOB, p83Jl~neHHbiX IIpOCTa

BO'IHbiM MaTepHanOMo B .Jl8HHOH CHCTeMe Jl0CT8TO'IHO HMeTb )laBn9HHe B Ba

KyyMHOM npocTpaHCTBe - 1•10-4 MM pT.c:T.,. TaK. K8K IIPH, yMeHbWeHHH Jl8B

~9HHSI ~H)Ke 1•1Q-4 MM pT:cT., TennonpHTOK qepea. MHorocn_OHHYIO H30nSIUHJO 

He yMeHbmaeTcSI.· 

. TpeTbSI cHcTeMa · TennonaoiiHUHH - JlbiOapaag/3/. IT pH JlbiOapao:li cncTeMe 
•. 1, 

1 
- • L' 

. , TennOH30nl1UHH KaMepa H8XOJlHTCSI BHyTpH 8BTOHOMHoro JlbJOapa, COCTOSIW9rO 

H3 BHyTpeHHero COCYJl8 1 Hapy)KHOro KO)KyXa H' Tennt>H30nSIUHH .M9}KJlY HHMH •.. 
'. ' ' • .- • I • 

ITpocTpaacTBo Me)KJlY KaMepo:li H. BHyTpeHHHM cocyJlOM JlbiOapa MO)KeT HMeTb 
. . • , . . . . I 

nJ06oe ll8Bn9HH9 OT HeCKOnbKHX MM pT.CT~ JlO 8TMociflepHoro' H. JlOn)KHO 6bJTb. 
' -- .. . ' . , : '. ~- . . . <' . ' I 

aanonHeHO ra30M 1 .He KOHJleHCHpyiOWHMCSI. Ha XOnOJlHbiX IIOBepXHOCTSIX. 

3 
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OcHoBHbie npenMymecTBa llbiOapaoil: cncTeMbl Tennonson.IIUHH 
I 

1. 3Ha'lHTenbHO CHH)K8JOTC.II Tpe60B8HH.II K repM~TH'lHOCTH KaMepb! H CO-
l 

ennHeHHIO ee aneMeHTOB, TaK K8K B llOCT8TO'lHO II!HpOKHX npenenax HaTeKaHUe 

BHyTpb llbJOapa ns pa6oqero o6~eMa ae BnH.IIeT Ha ITennonpuToK K KaMepe. 

2. Dn.11 nysbipbKOBbiX BonoponHbiX KaMep, y KoTopbiX rnaBHoe cTeKno . I -
aaxonuTc.ll B Bepxaeil: qacTu Kopnyca KaMepbi n uMeeiT ropusoaTanbHoe nono-

)Keane, MO)KeT 6b!Tb cymeCTBeHHO ynyqmeHO TepMOCT8THpOB8HUe KaMepbl pas-
. . . . I 

MemeaueM oxna~a10mero pannaTopa Bbime cTeKna. Dmr aToro llbJOap sanon-
1 

H.lleTC.II rasoo6pa3HbiM BonoponoM npn aTMoc~epHoM naBneann. .. .. -. .· . . .. . . . I 
3. 3Ha'lUTenbHO ITOBbiWaeTC.II 6esonaCHOCTb B aBapHil:HOH CUTyaUUH. MaK-

CUManbHO onacHbiM BapuaHTOM aBapuil:aofi ~uTyauuu IHa Bonoponaofi nysbipb-. . . .. . I . . . 
KOBofi KaMepe cnenyeT npennono)KUTb nonoMKY Kopnyca KaMepbi, Korna )KUilKUil: 

·. . ·. . • . :. . ,. . ' ·. j· .-· . .· . •. ; . . 
Bonopon Bb!nUBaeTC.II Bo BHemanil: cocyn. Ecnu aaemanil: cocyn .IIBnsreTC.II llbiOa-. - . . . I . . -
poM, BospacTaHUe naBneHH.II B HeM nponcxonliT nocTeneHHO •. BbmapUB810InHHC.II 
. . . . . . . ·. I, ' . . . 
Bonopon MO)KeT 6biTb oTBenea B rasronbnepbi no TexHonoruqecKHM nnHU.IIM. 

! ' . 
Dpu npyrux Tunax Tennouson.11uuu Bonopon, BbinHBa.IICb us Kopnyca, nonanaeT 
:. . . . . . - . . I ' ... 

aa Tennbie cTeHKU Baemaero cocyna, oqeHh 6biCTpo ·ucnap.HeTc.ll u cosnaeT 
. ,.: . . . I .. 

B HeM Bb!COKOe naBneaue. i 

KoHCTPYKUH.II llbJOapa I 
- . . - - I 

llbioap COCTOUT H3 cnenyJOID:U:l( aneMeHTOB (puc. 1): BaKyyMHOrO KO)Ky-
. . .· . . . . . . . . . . - . i· .. 

Xa - 1; BHyTpeaaero COCyna - 2, MHOrocnoil:HOH U30n.IIUUU B BHile Tennouso-

nupy!OID:UX M8TOB - 3, 38ID:UTHOrO ITOKpb!TH.II H3 CT~'knoTKaHH• _: 4, 'ynnOTHH-
• I· ~ 

·. . . . . ··.I .. " 
_Te_nbHOil: npoKnanKu - 5, ancop6eaTa - 8 H 6o~Toa ~- 7. 

0CHOBOH KOHCTpyKUUU . .IIBn.lleTC.II BaKyyMHbiH KO)KYX - TOnCTOCTeHHb!il: CO-
· ... · .... · ... : :·. . ,· j . . . . . •. 

cyn U3 CTanU 1X18H9T,· KOTOpb!H OllH.OBpeMeHHO cny)KHT 38WHTHOH o6onO'lKOil: 
. . . . .-- . . •: . . I . . .:, 

npU aBapUfiHOfi CUTyaUUU. C OTKpb!TOH CTOpOHbl K KO)KYXY llpUBapeH ~naHeU, 
. . . . . . . . . ·.-· .I .. . .· 
B KOTOpOM UMeeTC.II K8H8BK8 nmr ynnOTHeHH.II 0 pesb60Bb!e OTBepCTH.II ITOil 6onTbl 

. . : . . :-. . • . . . I -···· ·. - . 
KpenneHU.II BHyTpeaaero cocyna u mnnnbKH KpenneHU.II' Kpb!WKH BaKyyMHoro Ko-

1 

)KyXa. Kpb!lliK8 B8KYYMHoro KO)KyXa ITOK838H8 Ha puc. 1 WTpux-nyHKTUpHOft 
I 

nUHUeif. BHyTpeHHUH COCYil COCTOUT U3 TOHKOCTeHHOH :o6e'laii:KU 0 llHUW8 H Bepx-
1 

aero ~paaua. Tonwnaa cTeHOK o6eqaifKH u nHnwa - 2 MM, MaTepnan - cTanb 

4 

Pnc. I. KoacTpyKUHli Jl~ 
s.· TennOH30nHpy!OIUHe' lv. 

HHTenbHS.II npoKnSJlKS, 6 
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!Mhi Tennon:aomiURR 

.. • 
lMeTJiqHOCTII KaMephl R CO-

ipOKIIX npenenax HaTeKaHRe 

[a . _TennonpRTOK K KaMepe. 

KOTOpb!X rnaBHOe CTeKnO 

:eeT ropn:aoHTanbHoe nono

cTaTn:poBaHRe KaMepbi pas

• nmi STOI'O JlbJOap aanon

v! _naBneHRII. 

aBapRfiHoii: cRTyaun:n:. MaK

m Ha BonoponHoii: nyabipb-

[yea KaMepbi, Korna mn:nKRii: 

IHRfi cocyn I!Bnl!eTCII nbroa

;;en~HHO. Bbmapn:Baromnii:cg 

iexH6norRqecKRM nn:HRIIM. 

31!Cb R3 Kopnyca, nonanaeT 

~po Rcnapl!eTCII n: coanaeT 

3 

IHC •. 1): BaKyyMHOI'O KOmy-
. . - . 

:aomiUIIII B BRJle TennoRSO-

TeKnOTKBHR'- 4, ynnOTHR

;B - 7. 

omyx ..: TOnCTOCTeHHbiH CO

IlY~IIT 3a!IliiTH6fi o5o~oqKoii: 
komyxy npn:BapeH 'ljJnaHeu, 

-, "' ,· ' 

50Bbie OTBepCTRII llOll 6onThl 

RSJ KpbllllKH BaKyyMHOI'O KO

pn:c. 1 lllTpHx-nyHKTRpHOA 

1ii: o5eqaii:Kn:, nHn:ma H Bepx

- 2 MM1 MaTepHan CTBnb 

J 
l 

I• 

! 
Puc. 1. KoacTpyKuHH llhroapa. 1~ BaKyyMHbiil Komyx. 2. BayTpennnll: cocyn. 
3. Tennonaonnpyroume MaTbi. 4. 3amnTaoe noKpbiTHe ( cTeKnoTKaah). 5. YnnoT-
nnTenhHaH npoKnanKa. 6. Ancop6enT. 7. Kpenemllbl9 6onTbi. · 

5 



1X18H9T. Tennonapnnpyromne MaTbi aamnmeHbi oT MexaHn'leCKHX noBpe*

neanll: npH MOHT8)1{8 BHyTp8HH8I'O cocyna 38IUHTHbiM noKpbiTH8M 0 H3I'OTOB

neHHbiM H3 CTeKnOTK8HH, B8pXHHll: Kpafi noKpbiTHSI npHKneeH K tiJnaHUY BaKyyM-

1101'0 KO*yxa. ·non nanmeM snyTpeaaero cocyna aano*~H ancop5eHT. 

!f>naHeU BHyTpeHHero cocyna KpeiiHTCSI K BaKyyMHOMY KO)KYXY C IIOMO!UblO 

5onToB, KOT0pbi8 38HHM810T OTBepCTHSI qepe3 llBa, OCTaBnSISI nponymeHHbi8 nnSI 

umnneK, KpenneHHSI KpbiiiiKH BaKyyMHOI'O KO)Kyxa, PaaneneHHe tPYHKUHfi Kpene

)1{8 IlpHHSITO )lnSI TOI:O, 'IT05bi IlpH )l8MOHT8)1{8 KpbiiiiKH KO)KyXa He Hapyiii8HCSI 

BaKyyM B TennonaonnpyromeM npocTpaHCTBe llbiOapa. llnH oTKa'IKH aToro npo

cTpaHcTBa BaKyyMHbill: KO)KYX HMeeT )lBa: naTpy5Ka C 4JnaHU8MH, K K8)1{Ll0MY H3 . 

KOTOpbiX ( qepea BeHTHnn) nonKniO'leHa .. MarncTpanb oT BaKyyMHbiX nacocoB. 

Bbx6op cnc'reMbi TennonsomiUHH 

· BnepBbie nnH HH3KOTeMnepaTypHbiX nyabipbKOBbiX KaMep LlbiOapHaSI cncTe

Ma TeiinOH30nSIUHH 6bina npHM9H8H8 }18 100-caHTHM8TPOBOll: )KllLlKOBOllOPOLlHOfi 

KaMepe nB8 Ol1Hl1 B 19M rony/4/. EnaronapSI npenMymecTBaM 9TOfi CHCTe-
' 

Mbl TeiinOH30nSIUHH nepen npyrHMH1 a HM8HHO: ,npoCTOT8 9KCIInyaTaUHH H Bbi

COKOll: H8ll8lKHOCTH 9T8 CHCT9M~ 5bin8 Bbi5paHa H )lnSI 2-MeTpOBOll: IIY3bipbKOBOH 

BOllOPOllHOll: K8M9pblo 

TipH H3I'OTOBneHHH TennOH30nHpyiOIUHX M8TOB B ll8HHOM cnyqae HCIIOnb-

30Banacb naBC8HOB8SI nneHK8 TOniiiHHOH 20 MKM1 MeTannH3HpOB8HH8SI C OlliiOfi 

CTOpOHbl cnoeM. aniOMHHHSI 0,1 MKM, H IIpOCT8BO'IHbJfi MaTepnan M8)KllY cnOSIMH 

naBC8H8 - IIbineBOfi nepxn~pBHHHnOBbill: tPHnb;p <J>rJTI:1,5 TOniUHHOH 500 MKM, 

Konn'leCTBO nBofiHbiX cnoeB ns naBcaaa n: <t>TITI onpenemmocb pac'leToM. 

Onpenenean:e Konn'leCTBa cnoeB naonHun:n: n: ee Tonmn:Hbi 

TipH MOHT8lK9 II30nSIUIISI 5bina ClK8Ta uarpy3KOH1 COOTB9TCTBYIOII19H 1 r/cM2, 

TipH OTK8'1K8 BaKyyMHOI'O npocTp8IICTB8 BHyTpeHHHll: COCYLl IIpOI'HynCSI If ner 

aa n:aonSIUHIO. TonorpatiJnH nosepxaocTH naaa B Ta5nn:uax 1 n: 2. l1a Ta6nnu 

Blfllll0 1 'ITO: 

1) MaKcn:ManbHbill: nporn:6 BHyTpennero cocyna cocTaBnSieT - 34 MM; 
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MexaanqecKHX nonpe~

M noKpb!THeM, H3I'OTOB

HKJieea K ¢nanuy BaKyyM

>~~Ii ancop6eaT. 

'-fHOMy KOlKYXY C noMOmbiO 

CT8Bm!SI nponymeHHbie nm1 

tsnenenire <jlynKunil: Kpene

~KH KO~yxa He HapymaJICSI 

.nng OTKaqKH 8TOI'O npo

)J18HU8MH, K KaJKnOMy H3 

:.oT. BaKyyMl!biX nacocoB. 

tsiUHH 

[X KaMep nbi08pH8SI CHCTe

eTPOBOH JKHnKononoponnoil: 

~·l{~ymecTB8M aToti CHCTe-
,' ; '~ ,' 

~oTe aKcnnyaTaunn n Bbi-

g 2-MeTpOBOfi nySblpbKOBOti 

B naHHOM cnyqae HCfiOJlb

iTaJIJIH3HpOB8HH8SI C onaofi 

M~TepH8Jl MeJKny CJIOSIMH 

l-1,5 TOJimHHOH 500 MKM. 

onperienRnocb pacqeToM. . ' 

iill II ee TOJIIUHHbl 

··cooTBeTCTByromefi 1 r/cM2. 

·.tt. cocyn npornyncH n ner 

16nnuax 1 n 2. Hs Ta6nnu 

'{na COCT8BJISieT - 34 MM; 
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2) BHyTpeHHHfi cocy.n nporH6aeTCSI aa paaHhie BenHtiHHhi no ero .nnHHe 

H Bh!COT9, 
Bee 9TO rOBOpHT 0 TOM, 'ITO BHyTpeHHHfi COCYA 'TaKOH KOHCTpyKUHH BO 

Bp9MSI OTK8'!Kll BOCnpHHHMaeT onpe,neneHHYIO aarpyaKy (nepena,n ,naBneHHfi), 

KOTOpag B yrnaX ll M9CT8Mll Ha 'unnHHApHti9CKOfi ~aCTH o6eqafiKH AOCTHraeT 

1 Kr/cM2• B T9X M9CTax, r,ne BHyTpeHHNH COCYA onnpaeTCSI Ha CT9HKY 

KOlKyxa, n aa nepexoAHhiX yqacTKax aarpyaKa cymecTBeaao MeHbllle, HaMeae

ane 4JopMbi BHyTpeaaero cocy.na cxeMaTHtiecKn noKaaaao aa pHc. 2. Ilocne 

OTK8'IKH ll30nnpyiOIIl9rO npocTpaHCTBa AD BaKyyMa 760 MM pT,CT. aarpy3K8 

aa nsonnunoHHhi,e MaTh! .nanma H 6oKoBbiX cTeHOK cocTaBnna 1000 r/cM2. 

flpH 9TOM' .TOnlllHHa' H30nSIUHH ( B caHTHM9Tpa~) onpe)lennnaCb no 4JopMy-

ne: 
81000 

N 
n1000 

rJle H- KonHtiecTBO yrioJKeHHhiX llB.DMHhiX cnoeB naonnUHH ( cnoeB); n1ooo - Ko

nnqecTBO ABOMHhiX cnoeB B e.nnanue TonlllHHhi naonnunH npH ,naBneann aa aee 

1000 r/cM2 (cnoeB/cM) • .Unn .naaaofi H3DnSIUHH n1ooo ·= 35 cnoeB/cM. 

TaKHM o6pasoM, Tonmnaa naonnunn .nanma H 6oKOBhlX nnocKHX cTeaoK 

B ClKBTOM COCTOSIHHH nocne OTK8'IKH H30nRUHOHHOrO npOCTpaHCTBa COCTaBnReT 

13 MM, l-faonRUHSI UHnHHApHti9CKHX 'l8CT9H HBXOAHTCSI DOA ,nefiCTBH9M TOnbKO 

MO!lTBlKHOH uarpy3KH } T/cM2 ll TOnlllHH8 FIX paBHB' 45 .MMo 

BaKyyMHhie ncnbiTaHHSI 

flepe,n c6opKOfi. H30nSIUHH 6bmH npOB9.[(9llbl TlllaTenbllbl9 HCDbiT8HHSI Ba

KyyMHOrO KOJKyXa H BHyTp9HH9rO COCyJla JlhiOBpa, ,Ung nonyqeHHSI B H30nSIUHDH

HOM npocTpaacTBe BaKyyMa ae xylKe P = .. to-1 MM. pT.cT. noTpe6oBanacb 

,nnHTenbHBSI "TpeHHpOBKa" H3onnuHH H a.ncop6eaTa c no.norpeBoM. Ha pHc. 3 

DOK838HS cxeMa HCDhiT8HHSI ll "TpeHHpOBKH" .[(biOSpa, 

Onpe,neneHHe cyMMapaoro TennonpiiTOKa K KaMepe 

·.UnSI pactieTa TennonpHTOKa K KaM.~pe TeMnepaTypa HHlKHefi qacTn o6e

qaJiKII ( 1/3 BhiCOTbi) npHIIHManacb paBH~Ji T9Mit9p~Type KaMepbl, KpoMe TOrO 

8 

tl 
~~ 

~ 

,_ 

~
. 

s 
. 

Pnc. 2, HaMeaeane ljlop~bi 
npocTpaHCTBa )lbroapa. 



_BenH'IHHhi no ero nnnae 

fn.TaKOH KOHCTpyKUHH BO 

3KY ( nepenan naBneanil), 

lCTH:o6e'!8HKH !lOCTHraeT 

yn onnpaeTcH aa cTeHKY 

:TBeriao · Meabme. HaMeae

•aaaao aa pnc. 2. ITocne 

760 :MM pT.CT. aarpy3K8 

cocTaBnna 1000 r/cM2. 

onpenengnacb no ¢opMy-

aunn .(cnoea); n1ooo - Ko

!UHH npn naBneann aa aee 

\ n1ooo '= 35 cnoeB/cM. 

_60KOBbiX · nnoCKHX CTeHOK 

npoc:TpaacTBa cocTaBnsieT 

cg non neilcTBHeM TonbKO 

l~ 45 MM. 

iiSTenbHbie HCnbiT8HHH Ba

IH nony'!eHHH B naonHunoa.:. 

~M- pT.cT. noTpe6oBanacb 

c •nonorpeBoM. Ha pnc. 3 

a, K ·KaMepe 

HlTypa anmaeil tJacTH o6e

lType KaMepbi. KpoMe Toro 

Il 

Pnc. 2. 11aMeaeane !l>opMbi BHyTpeaaero cocyna nocne oTKa'!KH naomumoaaoro 

npocTpaHCTBa nhroapa. 
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.f... e. 

PHc. 3. CxeMa HCilbiTaHHI!: H 'TpeHHpoBKn" nbroapa. 1. BaKyyMHhili KoJKyx. 
2. BayTpeHHHI!: cocyn llbroapa. 3. Maorocnol!:HaSI H30nSIUHSI. · 4. AKTHBHpoaaHHbii!: 
yronb. 5. Kpb!WK8o 6. ne'lbo 7. TepMonapbi. 8. MaHoBaKyyMeTp. 9. naMna 
nT -2. 10. AaoTHbie noByWKH. 11. <l>opBaKyyMHble. H8COCbi. 12. Te'!eHCKa-

·Tenb nTH-7. . 

~ 
~ 
rc::JV
~ 

Puc. 4. CxeMa aKcnepuMeHTanhHoro onpeneneHHSI TennonpuToKa '!epea nhroap
Hyro H30nSIUHIO. 1. llbroap. 2. Kpb!WK8 KOJKyxa. 3. 8KpaH. 4. nonnaBOK yKa-
38Teng ypOBHSI lKHllKOrO 830T8o 6, 7, 11, 12, 13,18,24 ~ TepMOil8pblo 8. naMna 
nT-2. 9. BaKyyMMeTp.- 10. noTeHUHOMeTp snn-09 nng H3MepeHHSI H 38IlHCH 
TeMnepaTypblo 16. lllKana yKa3aTenSI ypoBHSI. 
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nenanocb norrymeaue o pal . . 

y~eTa TerrnorrpuToKa rro n 

K KaMepe MOJK9T 6b!Tb orrp1 

KHM aao~o~. B;~~ouecc~ ri 

1. TerrnorrpuT.OK K ·JKHJ 

2. TeMrrepaTypa · yrrno1 

3. HaMeaeaue BaKyyM• 

4. ITponomKHTenhHOCTl 

CyMMapHbifi Terrnorrp 

~epes · usomiuuro, Terrnorrpu 

~all:KH. Pac~eT TerrnorrpuTc 

no <PopMyne: 

.q 

rne: .\ ~ Koa«l$uuueai Tem 

~ISOllHPOBaHHOll: rroBepXHOCT 

Ta, M2; T 2- TeMrre'paTypa 

T 7 - TeMnepaTypa BayypeJ 

UHH, Mo 

HcxonHbie naHHbie u .1 

~ y~aCTKH H30llSIUHH naHbl B 

) 
~ 
i 
I· 
l 
I 

I 

I 
L 

PactieT TeimonpHTOKa 

HSillCSI nnSI nByx · cnyqaeil:: , 
I ' ~ ' 

1) ; Korna ~e)l<ny Kpb 

Tb!fi aa Bb!COTy . 100 MM 

2): Korna Me:JKny ·Kpl 

,Ung Clly'la'SI C SKp8HI 

BaTT, npH aToM·npHHHM 

l aKpaH~ - 0,06 • .Uon?nH 

HoM u o6e~ali:B:oll: -- 26,8 

TemiorrpMTOK p'anH:au 
: - . i - 0 

nepaTypa KpbiillKH : 275 · K, 

£ 2 - 0,56,- llOB9pXHOCTb 

l 7 - 1, TeMnepa1-ypa :JKHt: 
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l,.BaKyyMHblil KOJKyX. 
n~UHSI, 4, AKTHBHpOBBHHblil 
OBBKyyMeTp. 9. naMna 
COCbi, 12. Te'leHCKa-

L 

!ttnonpHToKa qepea nh~ap
~paa. 4, nonnaBOK yKa
TepMottapbl, 8, naMna 

~nll H3MepeHHSI H 38ttHCH 

aenanocb aorrymeHIIe o paBeHCTBe TerrnorrpiiTOKa K KaMepe 11 o6e~a~Ke (6e3 

y~eTa TerrnorrpiiTOKa :no rronBec~e .KaMepbi). B aToM cny~ae TerrnorrpiiTOK 

K K8Mepe MO)K9T. 6b!Tb: orrpeaeneH HerrocpencTB9HHO 3arronHeHII9M abJ08pa )KIIa

KIIM a30TOM, B , ~pouecce IICITb!TaHII~ H3M9p51n11Cb: 

1. TerrnorrpiiTOK K )KIIaKoMy aaoTy. 

2. TeMrrepaTypa- yrinoTHHJOme~ peaiiHOBo~ rrpoKnaaKn 11 Hapy)KHoro KO)Kyxa. 
< ' - ' 

3. HaMeHeHIIe.aaKyyMa_ B 113DnHUIIOHHOM rrpocTpaHcTBe. 

4. ITpoaon)KIITenbHOCTb pa6oTbi 113onHUIIII 6es oTKa~KII. 
CyMMapHbi~ ·TerrnorrpiiTOK K )KIIllKOMy a30Ty COCTOIIT 113 TeiTnOIIpiiTOKa 

~epe3 113DJJHUII!Ot TerrnorrpiiTOKa paa11au11e~ II_TerrnorrpiiTOKa_rro cTeHKaM o6e

~a~KII. Pac~eT TerrnorrpiiToKa K )KHaKoMy a3oTy ~epe3 113DnHUHJO rrpoBonnncH 

no 4>opMyne: 

q 

rne: .\ - KoscfxPIIuHeHT TerrnorrpoBDllHOCTJI H30JJ5!UIIH, BTl M • rpan; F- rrnomaab 

113onnpoaaHHO~ rroBepxHoCTH o6e~a~KH, HMeJOmefi TeMrrepaTypy mnnKoro 830-

~a, M2j T 
2

- Te~rrepaTypa Hapy)KHOfi IIOBepXHOCTH BaKyyMHOI'O KO)KYX8 1 rpan; 

Tt - TeMrrepaTypa' BHyTpeHHero cocyna llb108p8 1 rpan ; 8- :TOJJWHH8 H30J151-

UHH1 M, 

HcxoaHbie aaHHbie n pac~eTHbie aenH~IIHbi TerrnorrpnToKa ~epes pasnn~Hbie 

y~acTKII 11sonHUIIII aaHbi B Ta6n11ue 3. 
Pac~eT TerrnorrpiiTOKa paa11au11e~ oT BepxHefi Kpb!IIIKH K )KIIaKoCTH Bbmon-

HHnCH a~H aayx cny~aea: 

1) -KO~aa Me )Kay' Kpb!IIIKO~ II )KIIllKIIM a30TOM. H8XOallnCH 9J{P8H, 

Tbl~ H8 Bbl~OTY · 100 MM Haa )KHllKOCTbJO H HMelOWHfi TeMrrepaTypy 

2) KOI'lla Me)KllY KpbiiiiKOfi H )KIIllKOCTbiO 9Kp8H8 ; HeT,, 

ITOllHH
o· 

100 ~-~; 

I 
DnH cny~aH .c aKpaHOM TerrnorrpiiTOK OT SKpaHa; K )KIIllKDCTH c'ocTaBnHeT 

BaTT, rrpn sTOM' rrpnHHManocb, ~To TsKpaHa = 100°K, F si<paH~ - 3 M2, 

£ 9Kp8H8 _- 0,06.- DorronHHTenbHblfi TerrnorrpHTOK ~epe3 wenb M9)KllY SKpa

HOM H o6e~afiKO~ - 26,8 BaTT. 

TerrriorrpHTOK panH:aunefi 6e3 SKP8H8 paBeH 562 B8TT8, flpn STOM TeM

rrepaTyp~ KpbiiiiKH _ 275°K, CTeii~Hb ~epHOTbl : llllSI: JJHCTO~Ofi IIpOK8THOfi CT8J11l 

( 2 - 0~56, rroBepXHO~Tb Kpb!III~~ - 3_ M2, iT;rreH~' ~epHOTbi llJ151 :lKIIllKOCTl 
' ,: ; ; ' ; . ' ci' 

£ 7 - 1, TeMrrepaTypa )KHilKOCTH - 77 K. 
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TerrnorrpMTOK no cTe 

<l>ypbe. Oa paBeH 63 BT. · · 

1X18H9T) - 14 BTIM.rpa1 

3KcrrepnMeH 

HcrrhlTSHMH rrpoBODI 

830T8 BO BHYTpeHHMii COC 
. ' ' 

KyyMMPOB8HO DO D8BneHMl 

COB. )I(MDKMii 830T 6hm, 

1200 MM~. 'ITO cooTBeTcTI 

KOrDa KaMepa 3arronHen~ 

a30Ta orrpeDenHnoch no

B YCT&HOBMBllieMCH pe~MM 

HeHMH DhiD8p8 ~MDKMM 83 

B Ha'lane MCITbiT8HHi 

B Dhroape 38 13 'l8COB ) 

775 B8TT. 

3aTeM SKpaa, oxna~; 

H8 Bb!COTy 100 MM H8D ~ 

qae CHM3MnCH H8 4 MM, 

9TOM TeMIIepaTypa 9Kpa 

B rrpouecce 3arro~H 

peaaero cocyDa rrpoM3Bo, 

CTp8HCTBe Dhroapa (pnc. 

40 Daeii. 3a BeCh aToT r 

naMne nT -4M 6binO IIOC' 

TerrnorrpMTOK8 C 9Kp8HOM 

Danoch xopomee coBII8DE 

C p8C'leTHb!MM 3H8'leHMHI 

llaT'lMK8MM TeMIIef 

MeDh-KOHCT8HT8HOBbie Te 

IIOnh30B8H'IIOTeHUMOMeTp 
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TeiTnoiTpHTOK ITo cTenKaM o6eqailKH oiTpenenSIJICSI ITO H3BecTnoil ~opMyne 

<l>ypbe. On paBen 63 BT. Koa~qm:unenT TeiTnoiTpoBonnocTH o6eqailKH ( cTanb 

1X18H9T) - 14 BTIM.rpan. 

3KciTepnMenTanhnoe oiTpenenenne TerrnorrpnToKa 

HciTbiTannSI ITpoBonnnncb ITO cxeMe puc. 4. Tiepen aannBKOH >KHnKoro 

830Ta BO BnyTpennnil cocyn nbroapa H30JlSIIIHOnHOe ITpOCTpaHCTBO 6binO OTBa

KYYMIIPOBano no ll8BJienHSI p = 0,3 MM pT.CT, H OTKJIIOqcmo OT, BaKyyMnaco

COBo ~HnKHll a30T 6hlJ1 38J1HT B llbi08p B KOJIHqecTBe 3,6.M3 no ypOBHSI 

1200 MM
1 

qTO COOTBeTCTByeT ypoBHIO "BonopOllliOH" TeMITepaTypbl B nbroape, 

Korna KaMepa aaiTonn~~a >KHllKHM BonoponoM. KonnqecTBO n'ciT.;tpnBIIIerocSI 

aaoTa orrpenenSinocb ITO yKaaaTenro ypoBliSI. Bee naMepenn~:rrpoBonnnncb 
B YCTt\HOBHBII19MCSI pe>KHMe, KOTOpbill naTyiTHJl 

nenHSI nbroapa >KHnKHM aaOTOMo 

qepea 10 ·qacoB ; ITocne aaiTon-
' 

B naqane nciTbiTanHil aKpan 6bm oiTyiiien na nno nbroapa. YpoBelib aaoTa 

B llbiOape aa 13 qaCOB yrran Ha 75 MM, qTO COOTB9TCTByeT ~errnorrpUTOKY ' 

775 BaTT • 

3aTeM 3Kpan, OXJla>Knennbill llO TeMrrepaTypbl >KiillKOrO a30Ta 1 6b1Jl ITOllnSIT 

na BbiCOTy 100 MM nan >KllllKOCTbiO. 3a llBa qaca ypoBelib aaoTa B 3TOM cny

qae cnn3HJ1CSI Ha 4 MM 1 qTQ COOTBeTCTByeT TeiTJIOITPHTOKY 270 BaTT. Tipn 
. . . . 0 

3TOM TeMrrepaTypa 3Kp8H8 ne rrpeBbiiiiana .lQO K. 

B rrpouecce aaiTonnennSI llbroapa >KMnKnM aaoToM n oxna>KnennSI BnyT

pennero cocyna rrpOH3BOnHJIOCb H3MepenHe naBnenHSI B H30JlSIUHO!InOM rrpo

CTpancTBe llbiOapa (pi! Co 5) • ~HllKHll a30T B nbroape naXOllHJlCSI B TeqenHe 

40 llH9llo 3a B9Cb 3TOT ITepnon naBneHI!e B H30JlSIUHOnnoM rrpocTpaliCTBe .ITO 

naMITe JIT -4M 6hmo ~ocToSinlibiM n paBno P = 2•10..2MM pT. cT. HaMepennSI 

TeiTnoiTpHToKa c aKpaaoM 11 6ea aKpana ITpoBonnnHcb necKOJlbKO paa. Ha6nro

nanocb xopoiiiee coBITaneaHe peaynbTaToB naMepenHSI B oTnenbnbiX OITbiTax 

C pacqeTnbiMH anaqenHSIMII T9riJ10ITpHTOKOB ( Ta6n. 4) o 

,llaTqHKBMH TeMITepaTypbi B ITpouecce HCITbiTaUHSI H30J1SIUHH SIBJlS!JlHCb 

Menb-KOliCTanTanoBbie TepMoiTapbi. B KaqecTBe BTopnqnoro ITpn6opa 6bm nc

ITOJlb30Ban ITOTeliUHOMeTp 3TITI-09 C ITpenenaMH H3Mepe!IHSI 0-10 MB Knacca 

J3 
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Pac. 5, l1aMeae!IHe na.BneHHSI B H30nliUHOHHOM llpOCTp8HCTBe nocne .aanHBKH 
B nbroap llmnKoro a3oTa. 
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Pac •. 6. l1aMeaeane~ Te_MnepaTypbi n~roapa npH aanonaeHHH ero 
TOM, 

15 
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0,5. CxeMa naMepeHHH TeMrrepaTyp rroaBonHna rrpoH3BOOHTb H3MepeHHe c Toq-
o ' ~ 

aocTb~ ~0,5 , nocTaToqaofi nnH aarunx uenefi. Pacrrono~eane TepMorrap naHo 

Ha pnc. 4, naMeaeane TeMrrepaTypbr cTeHoK nb~apa rrpn aanonHeHHH ero ~nn

KHM .a30TOM ITOK838HO H8 pHC, 6, 

3 a K n ~ q e a H e 

OrrbiT rrpo6HblX BOOOpOOHblX rryCKOB ycTaHOBKH "n~nMnna" B 011HI1 H nep~ 

Boro pa6oq·ero rrycKa B 11<1>B3 rroKaaan, qTo Ob~apaan cncTeMa Terrnonaomt

UHH o6ecrreqnBaeT aane~ay~ n. 6eaorracay~· pa6oTy:Kpyrraofi ny3brpbKOBofi Bo

noponaofi KaMephr,. 

KoacTpyKUHfl naonHUHH rrpocTa B aKcrrnyaTaunn H TexuonornqHa B naro-

TOBneHHH, 

ABTOpbr Bbrpa~a~T rny6oKyro rrpn:i!HaTenbHDCTb coTpyJlHHKaM DTJlena . 

BDJlOPOJlHhiX_ KaMep fla6opaTopHH BhiCOKHX aaeprnfi H U3M 011.HI1, rrpnaH

MaBmHM yqaCTHe B H3I'OTDBnemm, MOHTa~e, HCITbiTaHHfiX H Hana)lKe CHCTeMbl 

TerrnDH30nfiUHH ycTaHOBKH "fl~JlMHna', 
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