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BBEAEHHE 

n pO~eCC~ , npO~C XOA R~~e B ren~ eB~X Kp~OC TaTax np~ nop4e ~30n R 

~~O H Horo BaKyyMa, He AOCTa T0 4 HO ~ 3Y4e H~ . 3TO B~3~BaeT TPYAHOCT~ 

np ~ pa C4eT e npeAoxpa H~TenbH~X YCTPO~ CTB. H3BeCTHa pa60Ta / 1/ , 

B KOTOPOH aBTOp~ Aena~T PRA Aony~eH~ H ~ Ha OCHOB e paC4eTOB np~
H ~ Ma ~ T Ben~4~HY YAenbHoro T ennonp~T OKa K ~~AKOMY ren ~ ~ paBHo~ 

1,25-1,5 BT.CM-2 np~ cB060AHOM AocTyne B03Ayxa B ~3 0nR ~~OHH oe 

npOCTpaHCTBO Kp~OCTaTa MarH~ THO~ C~CTCM~. ABTOP~ C4~Ta~T , 4 TO 
no p 4a ~30nR ~~O HHoro BaKyyMa Kp~ O C TaTa r en~ eM npCACTa BnReT He
c pa BHe HHO MeHbWY~ o na CHOCTb , 4eM nop4a B03AyXOM. 

AnR n onY4eH~R 3Kcnep~MeHTanbH~X A aHH~X 0 npo~eccax Tennoo6
MeHa B Kp~OC Ta Te np~ aBap~~H~x ycnoB~R X B Kp~or eHHOM OTAene nB3 
OHRH C0 3AaHa cne ~~ anbHaR yCTaHOBKa. Ha HeH ~3Y4an~ Cb npo~e c c~ 

np~ nOAa4e B H30nR~~OHHoe npOC TpaHCTBO K p~OCTaTa , KaK npaBHno, 
r en~ R no cneAY~~M cooGpa~eH~RM. np~ HeorpaH~4eHHOM AocTyn e 
B ~30nR~HOHHoe npOCTpaHCTBO B0 3Ay xa ~n~ renHR YAcnb Hwe Te nno 
np~TOK~ B nepBOM cnY4ae 60nbwe. Ho B peanbHWX aBapHH H ~x c~ Tya 

~HRX KonH4CCTBO n o cTyna~ero ra 3a orpa HH4eHO pa3MepOM OTB epCT~R. 

KOTopoe 06 ~ 4 HO Man o. n pH HaTeKaH~~ B03Ayxa 4epe3 TaKoe OTB ep CT~e 

H e r o KO HAeHca~~~ BaKYyM ~3MCHR e TCR He3Ha4HTe nbHO , HaT eKaH~e 

r en~R B KOHe4HOM C4eTe n pHBe Ae T K nonHO H nOTepe BaKyyMa H 60nb 
WOMy TennonpHTOKY K renHeBoMy COCYAY. 

1. OnHCAHHE 3KCnEPHMEHTAnbHOA YCTAHOBKH 

YCTaHOBKa BKn~4a eT B ce6 R K p ~ OCT aT C BHyTpeHHHM AHa Me TpOM 
ZOO MM !CM. p~c , 1 H Ta6n~~y/. re n H e B ~H COC YA 1, H3 roTo BneH H~H 

H3 He p ~a B e lOl!\ e H CTanH. H30n~poBaH M I~orocno~ Ho~ 1-1 30nR~I-IeH 3 Hnll 
a 30TH~M MeAH~M 3 KpaHOM. HanYCK r e n l-lR, B AaHHOM c ny 4ae 1-13 B03
BpaT HOH nHHH I-I, B H3 0nR ~I-IOHHOe npOCTpa HCTBO ocy ~ecTBn Re TC R C no
M O~b ~ y 3n a Hany c Ka 8, B KOTOpOM MO ~HO CMeHRTb K a n H6poBaHH~e 

AH a¢p arM~ C OTB e pC T ~RMH OT 0 ,5 MM AO 15 MM. AnR BH3yan bHo r o 
HccneAOBaHI-I ll n pouecca KH neHI-1R ~"l A KOrO r e riaa xpuunca KpHOC TaTa 
C neH onnaC TOB~M B~TeCH~ r enCM 2 Mo~e T 3a MeH RTbCR n p 03pa4H o~ 

K P~W KOH "13 non HKa p6oHa Ta . B KpHOCTaT 06~ 4 HO Hanl-lBa n l-l 6 n ~I-IA

Koro r en l-1R . 
TeMne pa Typ a renHR "I CTe HO K r e n HeBoro c o cYAa H3MepRnaCb 

B 10 T04Kax C nor oeun-oc r ec - 1%. B Ka'lCCT B ~ Te pMoMc TpOB np~M e

HeH~ KOMn0 31-1 ~ H OHH ~e pe3 1-1CTOp~ C H OM~H anOM 1 KO H, rpaAy~poBaH 

Hble B AHa n a 30 HC TeHnCPaJ YP 4- 300 K C nor oeun-ocr s e - 0 ,2%/21 , 
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~r. He PHc .l. 3K CnepHMeHTanbHaH yCTaHoB
x a C reJili e BbIM KpHOCTaTOM: I 
r enHe Bbm COCYA; 2 - rre HorrnaC TOBwH 

12	 BWTeC HHTenb ; 3 - MHo r o cnoRHaH 
H3 0nH~HH ; 4 - Ba KYYMHwR KO* YX; 
5 - TepNOMeTpbl T1 - T7 ; 6 - TPy6Ka 
AITH 3anHBK" *HAKoro renHH; 7 
naT4HK y p OBHH *H p;KOr O r-erm a ; 8 
Y3en Hany c Ka ren HH B H30nH~HO HHoe 

rrp OCTp a IlCTI30 ; 9 - npeAOXpaHHTenb
Hill! Kn a n a H; 10 - rrpe06pa30BaTen b 
Aa BneHHH; I I - BaKyyMMeTp; 12 
BeH THn b BaK y y MHo H OTKa4KH. 

Ta6nH~a 

OCHOB Hble napane r pu KpHOCTaTa 

BHYTpeHHHH AHaNeTp, BblCOTa H rornna aa 
60KOBOH. CTeHKH, TOnll\HHa AHa reJIHeBO r O cocyp;a, MM ZOO/ 625/2/7 

BHYTpeHHHH AHaMeTp, HWCOTa H Ton~Ha 

CTeHOK a30THoro 3KpaHa, NM 240/510/2 

BHyTpeHHHH AHa Me Tp , BWCOTa H Ton~Ha 

60KOBOR CTe IlKH Ba KYYMHo r O Ko*yxa, MM 430/590/3 

KOJIH4eCTBO CJ10 e B anwNHHH3HpoBaHHoll 
naBcaHOBOH nJIe HKH Ha renHeBON cocYAe 
/rrpH OTCYTCTBHH a30THoro 3KpaHa/ 50 

'I'ornnana nrre axn , l-IKN	 12 

TOJIIl\HHa H3 0JI H~HH, MM	 3,5 

HeCOOCHOCTb ~eJIHeBO rO cocyp;a 
H Ba KYYMHo r o Ko* yxa , MM 65 

AHaNeTp Bwxop; Ho ro OTBepCTHH , MM	 56 

ConpOTHBneHHe TepMOMe TpOB H3MepRnOCb no 4-npoBoAHO~ cxeMe npH 
nOCTORHHOM TOKe 10 MKA cTa6HnbHocTb~ 10-4 C nOM~b~ ~ H¢p oBoro 
BonbTMeTpa Knacca 0,05. Ha pHc.2a nOKa3aHbi pa 3 Mep~ HaKnaAKH 
AnR KpenneHHR TepMOMeTpOB, a Ha pHc.36 - pa3pe3 Y3na KpenneHHR 
TepMOMeTpOB Ha CTeHKe renHeBoro COCYAa. Y3en KpenneHHR COCTOHT 
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PHc . 2 . CxeMa Y3na KpenJIeHHH :5 
TepNOMeTpa Ha CTeHKe r e JIHe BOr O 
cocYAa: a - p a 3Me pw; 6 - ce4e 
HHe Y3na Kp e rrn e HHH; I - TepNo
Me Tp ; 2 - Te nn orrp OBOp; H9 Me AHoR 
~ OJ1br H T OJ1~HOH 0 , 08 MM; 3 
3~H T HaH ~OJIbra H3 Hep ~aB eWll\eH Q
CTanH Ton~Ho H 0,08 MM; 4 
CTeHKa r e JIHe BOrO c o c yp;a . 

~ 
~	 4 

H3 c a Mo r o· Te pMOMeTpa 1. BCTaBneHHoro Ha B aKYYMHO~ s aMa 3Ke B H30
TepM H4eC KY~ nonoc r s MeAHoro r e nno npoa oa a 2. H nOKpblH1A 3 H3 
HepmaBe ~ll\ e ~ CTanH. 

1-1 3Me pe HHe y pOBHA mHAKoro r enna 06 bl4HO n poaon anoc s C nOMOll\b lO 
y po BH eMe pa C pe 3 H CTH B H~M Aa T4HKOM H3 HI-1 TH AHaMe TpOM 50 MKM 
/cnna B HT- 50/. B pAAe c ny4a eB Hcno n b30BanCR eMKOCTHWA y poBHe 
Hep C AaT4 HKOM M3 2 Koa KC Ha nb HWX Tpy6 o K. np M a TMoc¢ e pHoM Aa B
n e HMH B KpHOCTa Te no rpeWHOCTb H3Me pe HHR y pOBHA * HAKo ro renHA 
06 0 HMH YPOBHe Me paMM oa aua - 2%. HO n pH AaBne H H Ax , 6onbw ~1x 
1 , 6 ' 10 5 na , no r pe wHo c Tb npeB~wa e T 30%. 

1-13Me pe HHe Aa Bne HHA B r e n He BOM c o c YAe AO 2· 10 5 na npOBOAHnOCb 
C nOMOll\ b ~ ane KT pH4e c Kor o n peo6 pa30Ba Ten A Aa BneH HA C nor pe w
HOCTblO - 2 , 5 ~ , BWw e 2' 10 5 na - BM3yanb Ho no Ma HoMeTpy Kna cca 2, 5. 

,QonOn HI1 Te n bHbli1 xo ur pc ns pacxona r e ruia B nl-1 HI-1M B03Bp a Ta C no 
r peWHOCTblO - 5% BenCR c noxourso pa cxo,QoMepHo ~ AHatllpa r Mbl / ,Ql-1 aMe Tp 
OTBe pCTHA 35 MMI H AH$ Ma HOMe Tpa Ha ne pe naA Aa Bne HHR 0-2 , 45 Kna. 

3ne K T p ~ 4 e cKl-1e Cl-1r Ha nw C Aa T41-1 KOB ne peAa Ba n HCb 4e pe a Y C T PO~

CTB O con pA~eH HR, cOAep~all\ee 6noK peanb Horo BpeMeHI-1 1-1 MynbTHnneK
cop, Ha ~ H ¢ pOB ~e BonbTMeTp~ Kna c c a 0 ,0 5 H pe rHCTpHpOBanl-1Cb Ha 
n e HT a x 2 ~ 1-1 ¢ pone 4 a Te i1 , pa6oT a~ll\l-1x co C KOPOC Tb ~ AD 5 1-13HepeHI-1 i1 
B c e KyH,QY. 

2. P E3YnbTAT~ I-1C CnE,QOB AHH A H 06CY_,QEHH E 

Pe 3Ka A nop4a Ba KYyMa B cny4ae 1-130nl-1pOBaHI-1A renl-1eBOr O c ocy 
Aa Jl a BCa HOBo~ nne HK o~ auauaana "a apu euoe ' BCKHna HHe IKI-1AKOrO 
reJlHR , y poBeHb KOToporo nOAHI-1ManCR Ha 30- 40 %, a * HAKOCTb n pe 
Bpa ll\ana Cb BO Bn a*H~~ na p , He nponYCKae WH~ CBe Ta . 

B Ka 4e CTBe n pHMe pa Ha pHc. 3 H 4 nOKa a a H 0AI-1 H 1-1 3 xa paKTe pHblX 
cny4ae B. CnO*HaR ¢opMa KPI-1 BOi1 AaBneH I-1A P 06ycno Bne Ha pa 6oToi1 

3 



\8 

t\.<. ----·,fol. 
2S 

1.7 

1,6 
1,5 

~4 

\3 
1.25 

__11,1or. 't , 

5 iff - is 10 'C.t 

PIIC. 3 . Ilaaneua e P Ii ypoBe Hb H 
lKlIAKOCTH B reJ1 He BOM COCYAe 
nocne Hany c Ka reJIHn B lisonn
UIiOHlIoe npOCTpa HCTBO KpUOCTa

a qepe s OTBe p CTIie AHaMeT
pOM 7 MM. 
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Plle.4 . TeMne p3 TYPbl , IlSMepeHHble 
TepMOMeTpaMII 'i'l ' T2 , T3 ' KOTo pble 
pa c nonox e uu , COOTBeTCTBe m lO, a a 
BHewneJ1 It BHYTpe HHei1 CTeHKax 
renUCBoro COCYA3 Ii D A:HAKOCTI1 
liS UblCOTe 80 MM 01' AHa, H pac
qeTllbll1 YAenbllblH Te nn oBoH nOTOI< 
q qc pes c Te HKY renHeBoro COCYA3 

l10cne llanycK3 reJ1 Hll B Hs onSlUHOH
Ho e npOCTpa IlCTBO . 

npeAoxpaH~TenbHoro KnanaH3 H rHApaBnH4e CK~M c o n po THBn e HHe M 
803BpaTHoA nHHHH. nC pB OHa 4an b H~ ~ nHK K PH B O~ H ypOBHR r en ~R 

06"bRCHRelCR peanbliblM nOA"bC MOM ypOB HR n ap O)l(HAKO CTHO~ CMec~ np~ 

GYPHOM K~neHI 1H. T04Hoe 1013MepeH Io1 C ypOBHR IKI1AKoro r enas 3aTPYAHe
HO AByMR npH 4HHa M~ : nOBblWCHH blM AaBneHHeH Ii nepeMe HHblM napoco
Aep)l(3HHeM CMc e~. n0 3 TOMY Henb 3R C YAoaneTBopHTen b HoH T04 Hoe T b~ 

npOH 3 B OA ~ T b pa e4eT YAenbHoro Te n n onp HTOKa K ~HAKOMY renH~ no 
li3Me peHH~ ypOBHR r~n H R. 

Ha pH e.~ n OKa3aH XOA Te Mnepa Ty p . H3MepCHHblX Te pMOMeTpa MH T1 , 

T2 , T ' KOTopble pac nonome HbI ICM. pHc .l/, COOTBe TCTBe HHO, Has 
BHY TpeH He H H BHe WlicA CTeHKax r e naeeor-c cOCYAa H B It<HAKOM rem-IIi 
Ha BblCOTe 80 HM OT AHa . HaK C~MY M TeMnepaTYP T1 H T2 Ha6n~Aa eT CR 

4epe 3 - 2 e no cne nop4H l130 n R14HOHHOr o BaKyyMa, 4T O CBHAeTenbCT
ByeT 0 6b1C Tp OM p a3 B~T~M np014eCca Tenno06HeHa He*AY r e n MeBbIM co
CYAOM 101 KomYXOM Kp~O C Ta Ta. TeMnepa Typa T3 K~ nR~e~ na pOlt<HAKOCT
HO ~ CHeCH 6nH3Ka B pa BHoB ec H o~ . 

YAen bHblH 'r ennonpa'ro« K IllHAKOMy r en H~ paCC 4~ TaH no ypaB HeHHIO 
Tc nno n pOBOAHOCTH CTeHKH cOCYAa C nOMOII\ blO H3 Mep e H H ~ pa3HOCTH 
TeH n e paTyp T1 H T~ . BcnH4~Ha Tcnnon pOBDAHOCTM A AnA HeplilaBelO~ e H 
CTan ~ B3RTa 1013 pH ~ .~ - 3 5 pa 60Tbl / 3 ~ AnR paC4e ToB nony4eHa YA06
HaR a Han MTH4 e CKa R 3allHC I1HOCTb TennonpOBO,Q HOCT H .\ HeplllaB e~~eH 

CTan M OT Te Mn e pa Ty pbI T B MH TepBane 4- 100 K: 

1.148 10T-7.303/ -f 1/x: e BT ' CM K- ,::2%. 

rAe T = T1 + T 2 /2 - c peAHRA TeMne paTypa CTeHK~. 
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Kp~ BaR q / PMC . 41 MOHOTOHHO B0 3pa CTaC T, DblXOAHT Ha "nna r o" 
- 1 ,0 6T ' CM - 2 101 noc n e HOHe HTa BpeHeHH T2 Ha 4 MHa eT y6 blBa Tb , T . K. 
B 3 TOT MOMeHT y poa eas ren~R YXOA ~ T OT TepMOHe TpOB T l' T2 , T3 

BHH3. MOMeHTY BpeHeHIil TI OTBe4aeT nepeXOA OT " B3pblBHo r o " K Me
Hee MHTeHC ~ BHOHY 6 YPHOHY KlilneHMIO r enHA. 

Ha OCHOBaHHIil 6 0n bwo ro 4Mc na ~3HepeHHH HaHAeHO, 4TO xapaKTep
Ho e BpeMR nOBblwe HHA AaeneHMR B M30nR14MOHHOH npOCTpaHCTBe AO aTMO
c~epHoro paB HO 0,3-0 ,5 C Ii HanD M3Me HRe TCR , Ha4HHaR C AMaHeTpOB 
OT B epCTIil~ Ha n y c Ka renHR, 60nbWlilX 3-7 HH. HaKCIilHa nbHaA Benlil4~Ha 

CKOpOCTH HcnapeHHR renHA nepeCTaeT paCT~ YlIle npH AHaHeTpe OT
BepCTHR HanycKa 7 MM . n03TOHY OCHOBHO~ 14 HKn ~3HepeHIo1H Ha KpIilO
CTaTe n pOBe Ae H npH ,QaHHOH pa3Hepe OTBepC THA HanycKa. 

Onpeneneuu MaKCHManbHbie YAenbHbl e TennonpH TOKIil qMa KC . K lKHA
KOMy rem,no npM pa3n1'lllHOH M30nA14~IH r enaeacr-o COCYAa M paauux 
AaBneH~RX B COCYAe . nplil 1il30nHpOBa tllilH n aBcaHOBOH nneHKO~, AaB
neHHRX B r en ~eB OH cO CYAe 140-180 Kna B 11 3KcneplilHeHTax nony4e
Hb! Ben~4H HbI q,~aKc . = 0,95-1,93 BT'CH-

2
. nYTeM paaMe~eHIilR TepHO, I( HeTpOB D pa3nM4HblX HeCT ax CTeHKH ren~e B oro COCYAa BblRBneHa He

paBHOMepHOCTb Tennonp~TOKa. HanpHMep, B 0AHOM ~a 3KcneplilHeHTOB 
q MaKC. '" 0 ,76-1,72 BT·CH-2. AnR c n y 4 a R M30nlilpOBaHHR renHeBoro 
COCYAa a30THbiM 3KpaHOM npa AaBneH~RX B cocyne 120-175 xIla B 9 
3 Kc n e p HMe HTa x BenH4HHbI q HaKC. = 0,3-0,63 BT' CH-2 . 

TaK lile BblRCHeH O. 4TO TennonplilTOKH K It< HAKOMy ren~~ cna50 3a
BHCRT OT Te MnepaTypbl HanycKaeMoro B HaOn R14 110HHblH Ba KyyM r enHA . 
npoBeAeHbI 3KcneplilMeHTbI C HanycK o M r en HR, HMe~~er o KOHHaTHy lO 
Te Mn e pa TYPY. 3aTeM xonOAHoro r e n lilR , OTBOAIilHo r o ~a-nOA KPblW K~ 

KpI10CTaTa , III r enl1R C Te HnepaTYPoH ~ - 5 K. Bbl xoAR~ero B Ba KyyMHoe 
npOCTp a HCTBO 4epe s OTBepCTMe , pacnOnOlt<e HHOe B CTe HKe r enHe Boro 
COCYAa HenocpeA CTBeHHOHaA ypoBHeH IllMAKOCTH . Bo Bc ex eny4aRX . 
Ha4MHaR C OTBepCTHR ~riA HanycKa renHR A~aMeTpoM 1 MM, n o nHaR 
nop4a Ba KyYMa OT 10- na AO 10 5 n a A ocT ~rana cb 3a He CKonb KO Ae
CATblX Aon e~ ce KyHAbl, a xapaKTep M BpeMR 6YPHoro KMneHIilA r enMR 
6bln~ np~HepHo OAMHaKOB blM~ . 

OueH04 Hble pa c4eTbl nOKaaanH, 4TO B Tennoo6MeHe Me lilAY ren lile 
BblMH COCYAOM H KOlKyXOM rnaB HytO ponb MrpaeT KOH Be KTHBHbI~ Tenno
06MeH, a Te nn on plil ToK TennonpoBoA HOcTbtO no ra3006pa3HoMY r enMIO 
AOBonbHO Han . 3Kcneplo1MeHTbl nOKa3an M, 4 TO MHoro cnDHHa R ~30nR 14 HA 

He orpaHM41ilB a eT cy~ecTBeHHblH 06paaoM K OHB eKTHBHbI ~ Te nno0 6 MeH. 
06pa~ae T Ha c e6R BHHMaHHe TOT ¢aKT , 4 TO TennonpHTOKH K It<MAKOHy 
ren HIO npH Han H4~ ~ a 30 THo r o 31<paHa B HeCKonbKO pa3 HHllle . 4 eM 
np~ H Hor ocnO~HO H 1il30nR4HIil. no -BMAMMOMy, 3TO 06"bRCHR eT CR He 
TonbKO nOH~lt<eHHeM cpe AHe~ TeMnepaTypbl ra aa B aa30pe, rAe npoMc
XOAI'IT KOHBCKTHBHblH Te nn o 06MeH, HO M 3 H a4HTenbHo~ ponblO yHeHb
weHHR caMoro 3a30pa npH YCTaHoBKe a3DTHoro 3KpaHa . 

~3M epeHHe paCXOAa renMR C nOHO~b~ AMa¢parMbI, yCT a HoBneHHOH 
B nMHHH 06paTHoro ren~R, n0 3 BonHn o Bbl4HcnMTb Benlil4HHY QMaKc, 
KOTopaR Ha 20-30% MeHbwe, 4 e M paCC ll~ TaHH aR no TennonpOBOA HOCTM 
CTe HKH. 3TO 1 B OCHOBHOM, no n r n e pn a n o n oaaans HOCTb MeT OAIilKH 113 
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PHc. 5 . Cpaanerrae 3KcnepHMeHTaJIb
HblX H rnrr -epa-rypasrx nanaux no 3a

./ BHCHMOCTH nJIOTHOCTIi TenJIOBOrO 

n OTOKa q OT TeMnepaTypHoro rpa

naaara liT CTeHKa-JKlip;KOCTb P;JIf! 
5 s.;

I 

pa 3 JI1 I~ HbIX p eJKlIMOB Kline HHSI JKlIp;KOr O r 

3 reJIHfl : I - a x c n epnuem-arr s uae 
2 ' - 7 namure ,IJ;JIf! x ap ax-repnor-o crryxaa , 

1(1'1 , If . , 
npHBep;eHllo r o Ha pHc .3,4; 2 2 3 "r,1< 
pac~ e T n o yp aB HeHIi~ BpHHa Ii BeCT

n o -r-ep a / 7/ : 3 - nJIeH0 1.lH oe xnneu n e r eJIlill / 5/ : 4 - xpa aaa KHn e HHSI r e
JIlfR/ 4/ ; 5 - p ac uc-r n o y p a a n e umo KYTa TenaP;3e / 6 / ; 6 - KpH 3HC xari e
HHf! r-anaa / 5 / ; 7 - sxcnep au eu 'r ansnu e n annsie n ac TOf!l1.I,eii: pa60 'l'bl ,IJ;JIf! 

o Ts ep cTHH: aa nycx a r eJIlIR B a axyy» C p;li aMe Tpa ~IH OT 0 , 5 no 15 MN. 

Me peH~R ~ paC4eTa YAenb Horo T e nnonp~T O K a C nOMOl1.l, b ~ TeMnepaTYP 
H~X Aa T4 ~K OB . AononH~ Tenb H~M nOATBep~AeH~ eM TaKO~ Me TOA ~ KM MO
~ eT c nY ~MTb c paBHeHM e c nMTe p a TYPH ~M ~ AaHHwMM ICM. pMc.5/ . 
3 K cn epMMeH Tan b H~ e T04KM pa 3nM4Hwx pe~MMOB KMn e HMR YAoBn e T B O p ~ 

TenbHO co r na C Y~TC A c K P M B ~~ KMne HMR/ 4/ 

3 .	 BbIBO,llb1 

C noaour so re pMoMc r pM4e c Kor, l~e TOAM KM M3Y4e Ha 3aSI1 CHMOCTb ae 
nM4H H~ YAenb HWX Tcnnon pMTOKOD q K ~MAKOMY renM~ npM 6~CTPO ~ 

nop4e 11 30nRql1oH Horo BaKYYMil r cnMCM OT BHAa M30nA4 11M renMe Bo ro 
COCYAa, B en I1 4 M H ~ OTDepCTMA AnR HanYCKa r enMR B M30nR4MOHHoe 
npOCTpa HCTBO, AaB nCHM A 8 r enMeBOM cocYAe. npH HanM 4HM MHor o 
cno ~ H o~ na Bca HoBqp M30nR411M r en Mesoro cocYAa q MaKC. = 
0 , 95- 1 , 93 BT·C M- ·, npM YCT aHO BKe a30THor o 3KpaHa SMeCTO MHoro
cnOHHOH 1130nR41111 q MaKc = 0 , 3-0 ,63 BT. cM- 2 . nonY4eHHble Aa HHbie 
C B M AeTenbC T SY~ T 0 ce pbe3HOCTH a B a p~ a::1Ho ~ CI1 Tya 411 H npl1 no p4e 11 30 
nR4MO HHoro BaKYYMa KpHOCTa Ta r enHeM. 
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