
IO.T.Bop3yttoa, JI.B.ro~oaattoa, 

8 .Jl.Ma3apcKHH, A.Il.UaHHeB 

YCTAHOBKA C 3-METPOBOH 

~KO~t1TEPMEBOt1 MMlliEHbIO 

8 - 6958 

1973 



IO.T.BOJ>3YHOB, JJ.B.ro.nosaHoa, 
B-.JI .M83apc1odl, A.Il.Qmmes-

J 

YCTAHOBKA C 3-METPOBOA: 

~KO,aEITTEPMEBOR MMIDEHbIO 

Hanpa&11PHO • HT:J 

lt'Ml~.l:li:!WI nm:mryT 
~nw Ht•:.::e.noa:&r.J 

GHGJj;.10TEHA 

.. 

8 - 6958 



.. i 
' ;;~ ' 

""""· 

/ 

~ 

BeeoeHue 

,llJill HCCJIC,llOBaHHll pereHepaUHH /\n ·MeJOHOB Ha .llCihpo-

Hax / 1/ COJ,llaH 3KcnepHMeHTaJlbHblH KOMfiJICKC, 'laCTblO KOToporo 

llBJlllCTCll ycTaHOBKa c )f(H,llKO,lleHTepHeBoii MHWCHblO. YcTaHOBKa 

COCTOHT HJ MHWeHH c CHCTCMOH KOH,llCHCaUHH ,lleHTepHll )f(H.!lKHM 

BO.!lOPO.!lOM, 6noKa l<OMnpcccHH c CHCTCMOH ocyWKH H O'IHCTKH .ucii

TCPHll OT npHMeccii H CHCTCMbl 3BaKyaUHH .ueiiTepHll HJ MHWCHH 

npH aoapHHHblX CHTyaUHllX. 

Onuc:aHue .J1teMeH111oa yc111aHoe1<u 

JICH.!lKO.!lCHTCpHCBall MHWCHb COCTOHT HJ CJIC.!lYIOIUHX oc· 

HOBHblX 4acTeii: pa6o4ero H oxpauttoro cocy.llOB, a JOTHoro "JKpaua 

c TCfiJIOHJOJlllUHCH H Ba1<yyM11oro KO)f(yxa. Pa604HH cocy.u HMeCT' 

.UHaMCTp 120 MM, .!lJIHHY 3 M. Ero UHJIHH,llpH4eCKall 4aCTb HJrOTOB

JICHa HJ HCp)f(aBCIOIUCH CTaJIH TOnlUHHOH I MM, a TOPUbl H 3 190-
MHKPOHHOH naBcattoBoii nneHKH. Pa6o4HH cocy.ll, JanonHllCMblH 

*H.llKHM .ueiiTepHeM, HMeeT o6'beM 36 JIHTPOB. Cpe.UHllll ero 4aCTb 

HaXO.!lHTCll BHYTPH ,llpyroro cocy.ua, HMCIOutero ,llHaMeTp 240. MM 

H ,llJIHHy 2,5 M. nocne,llHHH JanoJIHlleTC.11 )f(ff,llKHM BO.llOPO.llOM, c no

MOIUblO KOToporo npOHCXO.llHT KOH,llCHCaUHll ,llCHTepHll B pa6o'!eM 

cocy.ue H fiO,ll.llCP)f(aHHe ero B )f(ff,llKOM COCTOllHHH BO BpeMll pa60Tbl 

ycTaHOBKH. 

)lnll yMeHbWeHHll pacxo,lla )f(ff,llKOro BO.llOPO.lla BO BPCMll KOH,llCH

cauHH .ueiiTepHll raJoo6paJHblH ,llCHTCpHii npe,llBapHTCJlbHO OXJla)f(

J).aeTCll napaMH HcnapHowerocll BOJJ.OPO.lla, a JaTeM KOHJJ.CHCHpyeTCll. 

Oxna*.UCHHe raJoo6paJttoro JJ.eiiTcpHll npoHCXOJJ.HT B Tennoo6Mett· 

HHKC, pacnOJIO)f(CHHOM BOKpyr pa604ero cocy,lla. ,llJIHHa Tpy601< 

Tennoo6MCHHHKa 30 M, ,llHaMeTp 8 MM. ,llnll YMCHbWCHHll Tenrro

npHlOKa I< BHYTPCHHHM cocy,llaM HOKP)T HHX pacnoJIO)f(Clf aJOTHblH 

3KpaH C CHCTCMOH 1 CfiJIOHJOJlllUHH. 
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Bee 11epe'IHCJieHHble 3JieMeHTbI MHWeHH Haxo.n.11Tc.11 BHYTPH 
pa36opHoro eaxyyMHoro xo>Kyxa, Ha Topuax KOToporo HMeJOTC.11 
naecaHOBble OKHa, JaIUHIUeHHble OT MeXaHH'leCKHX 11oepe>K,neHHH. 

KoHCTPYKUH.11 a30THOro 3KpaHa, eaxyyMHOro KO>Kyxa, CHCTeMbl 
110.ueeCKH, xpe11neHH.ll naecaHOBblX OKOH H CHCTeMbl Tel1JIOH30Jl.llUHH 
110.no6Ha KOHCTPYKUHH aHanorH'IHblX 3JieMeHTOB B 3. MeTpOBOH >KH.U. 

Koeo.uopo.nHoH. MHWeHH I 2/. 
6 JI 0 K K 0 M 11 p e cc H H .u e HT e pH JI COCTOHT HJ MeM6paHHOrO 
KoM11peccopa MK 4,5/200, Heo6xo,nHMoro .un.11 3aKa'IKH .ueH.TepH.11 
110CJie OKOH'laHH.11 pa60Tbl MHWeHH, BOCbMH 6aJIJIOHOB eMKOCTbJO 
40 JI Ka>K.UbIH, B KOTOpbie JaKa'IHeaeTC.11 .ueH.TepHH ,IJ.O .uaeneHH.11 
150 aTM, 6JIOKOB CYWKH H O'IHCTKH, 1103BOJl.llJOIUHX 11pOH3BO.UHTb 
o'IHCTKY .ueH.TepH.11 OT 11pHMeceH., a Tax>Ke eaKyyMHoro Hacoca 
H i:aJoeoro 11ynbTa. Bee o6opy.uoeaHHe 6noKa KoM11peccHH pa3Me· 
J.UeHo Ha <tiepMe pa3MepoM 2x2,5 M 2, nerKo TpaHc11opTHpyeMoH. 

K MeCTY 3KC11epHMeHTa. 
c H c Te Ma 3 Ba Ky au H H .u e HT e pH .II BKJIJO'!aeT eMKOCTH .UJl.11 
aeapHHH-Oro c6poca .ueH.TepH.11 H KOMMYHHKaUHH, coe.UHH.llJOIUHe eM· 
KOC TH c MHWeHbJO H c 6nOKOM KOMl1peCCHH. 06ec11e'leHHJO repMeTH'I" 
HOCTH 3THX cHcTeM y.uen.11nocb 6onbwoe BHHMaHHe. MHweHb, xoM· 
11peccop, eMKOCTH H KOMMYHHKaUHH 6bIJIH TJ.UaTeJibHO HCl1bITaHbl 
renueebIM Te'leHcxaTeneM, 110TepH .ueH.TepH.11 6blJIH cee.neHbI K MH" 
HHMyMy. IlpH aeapHHHblX CHTyauH.llX, KOTOpble Mory'r B03HHKaTb 11pH 
11opqe eaKyyMa e MHWeHH HJIH pa3pblee naecaHoeoro oxHa, .ueH.TepHH. 
JBaKyHpyeTCH B eMKOCTH aeapHHHOrO c6poca /cM. pHC. 1/. 

K eMKOCT HM 11pe.U'bHBJI.llJIHCb cne.uy10W,He Tpe6oeaHHH. Bo· 11ep· 
BblX, MaTepHaJI, H3 KOToporo OHH H3rOTOBJieHbl, .UOJI>KeH Bbl.D;ep>KH" 
eaii. peJKOe oxna>K.UeHHe H He yxy.uwaTb CBOHX CBOHCTB11PH HHJKHX 
TeM11epaTypax /raJoo6paJHblH .ueH.TepHH., c6pacbIBaeMblH e 3TH 
eM~OCTH, HMeeT TeM11epa TYPY oxono 80 ° K/. Bo·eTOpbIX, eMKOCTH 
aeapuH:Horo c6poca .uon>KHbI BbI,nep>KHBaTb Hapy>KHoe .uaeneHHe 11pH 
OTKa'IKe "Ha eaxyyM" /c6poc .ueH.TepHH 11POHCXO.UHT B 11YCTble 
eMKOCTH, .uaeneHHe B KOTOpblX He 6onee HeCKOJlbKHX MM pT.CT/. 
H, e·TpeTbHX, cyMMapHbIH o6'beM eMKocTeH .uon>KeH 6b1Tb TaKHM, 
'llllObl .uae.TJeHHe 11PH Jal10JIHeHHH HX eceM .ueH.TepHeM, HMeJOIUHMCH 
e ye raHoeKe /11pH T = 293° K/, He 11peeb1wano .uo11ycTHMoro .nae· 

JICllHH B pa6o'leM cocy.ue MHWeHH. 
3THM Tpe6oeaHH.llM y.uoeneTeop.11JIH aJoTHbJe TaHKH TPXK-3 

eMKOCTbJO 7380 JIHTPOB. ,Uea TaKHX TaHKa H 6b!JIH HCl10JlbJOBaHbl 

.UJlff c6poca .ueH:TepH.11 B aeapHHHblX CHTyauHHX. 

Pa6oma ycmaHoaKu 

)].Jiff JailOJIHCHHH MHWeHH raJoo6pa3HblH .ueuTCpllH HJ 6aJIJIOHOB 
pc.uyuupyeTCH H l10CTy11aeT B pa6o'IHH cocy.u, r.uc KOH.UCHCHpyeTCH 
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eo.uopo.noM, HaXO.UHIUHMCH B oxpaHHOM cocy.ue MHWeHH. Kax 110Ka· 
JbleaJOT pac'leTbI, 11pe.ueapaTeJibHoe oxna:>K.neHae .ueH.TepaH e Te11no • 
o6MeHHHKe ac11ap.11J01UHMCH eo.nopo.noM 6onee '!eM e .nea paJa co· 
KpamaeT pacxo.u >Ka.uxoro eo.nopo.ua, xoT.11 Hecxonbxo yeenaqaeaeT 
epeM.11 KOH,neHcauaa .ueH.Tepa.11. B ycTaHOBKe Ha OXJla:>K.UeHHe H KOH· 
.ueHcauHJO 36 JIHTPOB .ueH.TepHH Tpe6yeTC.ll OKOJIO 100 JIHTPOB >KH.U. 
KOro eo.uopo.ua. npouecc KOH.UeHcauHH JaHHMaeT 8qacoe. HaH..ueH-O, 
'ITO pe>KHM KOH.UeHcauHH .ueH.TepHH uenecoo6paJHO BeCTH 11PH 
.uaeneHHH eo.uopo.ua B oxpaHHOM cocy.ue 0,2 aTM. Ilocne OKOH'laHHH 
KOH.UeHcauHH pa60'IHH cocy.u JaKpb1eaeTCH H .ueH.TepaH. HaXO.UHTCH 
B paBHOBeCHOM COCTO.llHHH c >KH.UKHM BO.UOPO.UOM oxpaHHOro cocy.ua, 
KOTOpbIH coe.nHHeH c aTMoc<tiepoH.. ,UaeneHae .neH.Tepa.11 e pa6o'leM 
cocy.ue MO>KeT KOJie6aTbC.ll OT 240 .no 270 MM PT.CT. B JaBHCHMOC· 
TH OT 6apoMeTpH'lecxoro .uaeneHHH. COOTBeTCTBHe .naBJieHHH .ueH.. 
TepH.11 H eo.nopo.ua e co7y1'ax xopowo cornacyeTc.11 c .naHHbIMH, 
11paee.ueHHblMH Ha pee. 2 31

. )J,JIH no.u.nep:>KaHHJI 110CTOJIHHOH 11JIOT· 
HOC TH .ueH.TepHJI B pa6o'!eM cocy.ue MHWeHH Heo6xo.UHMO 110CTOJIHHOe 
.uaeneHHe Ha.u KHl1JllUHM BO.UOPO.UOM B oxpaHHOM cocy.ue. JTO .uaene· 
HHe 11pHHHMaeTCJI paBHblM 780 MM PT. CT. a 110.u.nep>KH~Tb ero 
110CTO.llHHbIM MO>KHO c 110MOIUbJO CTa6HJIHJaTopa .uaeneHH.11 4!. 

3aKa'IKa .ueH.TepHH B 6aJIJIOHbl 11pOH3BO.UHTCJI KOM11peccopoM 
11ocne y.uaneHHJI eo.nopo.ua HJ oxpaHHoro cocy.ua. XH.UKHH .ueH.TepHH. 
BbI.UaBJIHBaeTCH B JMeeBHK, r.ue HCnapHeTCJI, no.uorpeeaeTCJI OKpy· 
>KaJOIUHM BOJ.UYXOM H 110CTynaeT Ha ecaCbIBaHae B KOM11peccop. 
OrrbIT pa6oTbI 110KaJan, 'ITO .uaeneHae Ha exo.ue e KOMnpeccop Mo>KeT 
6bITb 11oeb1WeHo .uo 0,3 aTM. BpeMJI JaKa'IKH .ueH.TepaH e 6ann0Hb1 
6 'laCOB. OHO MO>KeT 6bITb COKpaJ.UeHO .no 2 qacoe, eCJIH HCl10Jlb30" 
ea Tb KOM11peccop 6oJibWeH. npoH 3BOJJ.HTeJibHOCTH, Hal1pHMep. 
MK-20/200. 

IlpeooxpaHumeA&Hbie ycmpoiicmaa MUWeHu 

6e Jo11acHOCTb 11pH pa6oTe MHWeHH 06ec11e'IHeaeTcH npe.noxpa • 
HHTCJlbHbIMH ycTpOHCTBaMH: Ha pa6o'leM H oxpaHHOM cocy.uax -
MeM6paHaMH, Ha eaKyyMHOM KO)l(yXe - KJial1aHOM. Bb16op .uaeneHHH, 
11pH KOTOpb!X cpa6aTb!BalOT 11pe.noxpaHHTeJibHbJe ycTpOHCTBa, JaBH· 
CHT OT MHOrHX <tiaKTOpOB. 
B pa 6 0 q e M c 0 c y .u e .uaeneHHe .ueH.TepHH BO BPCMH JKC1103HUHH 
0,3 ara, 11pH KOH.UCHCaUHH .ueH.TepHH - 1,l aTa. Bo BpCMH JaKalfKH 
.ueH.TepuH KOM11peccopoM .uaene11He 11oeb1wa10T .uo l ,3 a Ta. )J,aeneHHe 
B MHWeHH H CMKOCTHX aeapHHHOro c6poca 11PH JanoJIHeHHH HX BCCM 
.ueH.TepHeM, HMeIDIUHMCJI B ycTaHOBKe, He 6onee I ,25 aTa. no1T0My 
.uaenc 1rne pa 3 pbIBa MeM6pattbI pa6o'lc ro coc y .ua 6brno Bb16pauo 
paBHblM 1,5 aTM. 
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0 x pa H H bl H c 0 c y .ll, 3anonHeHHblH BO.llOPO.llOM, BO BpeMJI pa60Tbl 
coe.uHtteH c aTMoc$epoii . .[J.aBneHue B HeM 1 a Ta. Bo BpeMR xott.ueH· 
cauuH .ueiiTepHJI npJIMOH BbIXO.ll B aTMOC$epy 3aKpb1BaeTCJI, H ra30" 
o6pa 3 HblH BO.llOPO.ll n po XO.llHT tte pe 3 3 MeeBHK • .[J.aBJieHH e B 0 xpaHHOM 
cocy.ue no.uHHMaeTcJI .uo 1,3 aTa. Ilpu BHe3anHoii noptte BaxyyMa 
B KO)f(YXC .uaBJieHHe B oxpaHHOM cocy.ue nOBbIWaeTCJI, npH ,llaBJie· 
HHH 1,5 aTapa3pbIBaeTCJIMCM6paHa H BO.llOPO.ll BblXO.llHT B aTMoc«t>e· 
PY. .[J.aBJICHHC pa3pbIBa MeM6paHbl, KOTOpoe onpe,llCJlJICT MaKCH" 
MaJlbHOC .uaBJICHHe B oxpaHHOM cocy.ue, 6blJIO BbI6paHO HCXO.llJI H3 
CllllPOTHBJlCHHJI JIHHHH c6poca BO.llOPO.lla B asapHHHOM pC)f(HMe. 
B II a Ky y M H 0 M K 0 )I( y x e .uaBJICHHe BblWC aTMOC$epHoro B03M0)1(" 
110 II .unyx cnyttaRx. Bo·nepBblX, npu pa3pbIBe naBcaHoaoro oKHa 
pa6ottc1·0 cocy.ua. B 3TOM cnyttae nonocTb BaxyyMHoro KO)l(yxa 
6y.uc1 CBJl3aHa c pa60'IHM COCY.llOM, H MaKCHMaJibHOe ,llaBneHHe 
B HCM 6y.llCT onpe.uenJITbCJI ,llaBJlcHHCM pa3pb1Ba MeM6paHbl pa6otte· 
ro coc)'Jla /1,5 a TM/. Bo·BTOpblX, noBblUlcHHe .uaBJleHHJI MO)f(CT 
npollCXO.llHTb BO BpeMJI OTenneHHJI MHWCHH. 3To B03MO)f(HO npu 
Hal CKallHH B KO)l(YX B03.llYXa H3 OKpy:>Katomeii cpe.ubl, a TaK)f(C BO· 
.uopona HJlH .ueiiTepHR H3 oxpaHHoro HnH pa6ottero cocy.uou. 3TH 
ra 'Jbl B nepHO.ll pa60Tbl MHWeHH BblMep3atoT Ha XOJlO.llHblX noecpx" 
HOCTJIX COCY.llOB H a.ucop6upytoTCJI aKTHBHpoeaHHblM yrneM, HaXO.llJI" 
lUHMCll B BaxyyMHOM npocTpaHCTBe. Ilocnc OTCilJlCHHJI MHWCHH 
npoHCXO.llHT B03rOHKa ra30B, B pe3yJibTaTC ,llaBJleHHC B KO)f(yxe 
pacTCT. Ilpe.uoxpaHHTCJlbHbIH xnanaH, coe,llHHlllOlUHH BaxyyMllYIO 
IlOJlOCTb c aTMOc$epoii, .uomKeH OTKpbtBaTbCll npH .uaBJlCHHH, 60J1b" 
WCM 'ICM 1,5 aTM, 'IT06bl He npoH30WJia noTepR .llCHTepHR npu 
pa3pbIBC oKOH pa6ottero cocy.ua. Ilo3TOMY .uaBneHHC cpa6aTb1BaHHJ1 

.... xnana11a eaxyyMHoro xo:>Kyxa Bb16paHo paBHbtM 2 a TM. 
B Ta6nttue npHBO.llJITCJI BenH'IHHbI MaKcHMaJlbHO eo3MO)f(Hbtx 

.uaeneHHH B cocy.uax MHWCHH. 

Cocy.ubl MHWeHH 

Pa6ottHH 
OxpaHHbIH 
BaxyyMHbIH KO)l(YX 
BattHa a30THoro 3KpaHa 

__llaBJlCHHe, aTM. _____ _ 

BHYTPH CHapy)f(H 

1,5 
1,5 
2 
1,2 

2 
2 
1 

Ilpu noptte BaKyyMa B KO)l(YXC MHWCHH B03.llYXOM H 3 a TMOC$epbl 
MaKCHMaJibHbli TennonpHTOK BocnpHHHMaeT oxpaHHblH cocyJJ.. Bo.no· 
po.u, HCnapJIIOlUBHCJI H3 oxpaHHOro cocy.ua, BblXO.llHT B JIHHHIO aeapHH" 
Horo c6poca BO.llOPO.lla J],HaMeTpOM 300 MM, 'OTOpaJI HaXO.llHTCJI 
B 3KcnepeMeHTanbHOM Jane ycxopHTcJIJI HCl>83 5/. YttacTox Tpy6o· 

6 

j 
'~1 
l,,j 

·~ 

npoeo.ua, coe,llHHJitomHii oxpaHHblH COCY.ll MHWCHH c '.HOH JlHllHCH, 
BbmonHeH HJ ru6xoro MeTannH'fecxoro pyxasa .uuaMcTpoM l 00 MM 
H .llJIHHOH 6 MeTpOB. Bb1ttucne1111oe conpoTHBJleHue ·noro ytta<.:TKa 
cocTaBnJieT He 6onee 0,5 aTM . .[J.nR pactteTa 6b1Jla nptt1111Ta y.ucnb· 
Ha.II TCilJIOBaR Harpy3Ka, paBHaJI 60000 KKaJI/M 2 'lac 1

6 i YttH" 
TbIBaJlOCb TaK)f(C, 'ITO conpOTHBJlCHHe ru6xoro MCTaJlJlH'ICO.oro 
pyxaBa B 2-4 pa:m 6onbyie conpoTHBJieHHJI rna.uxoro Tpy6onpono.ua 
Taxoro :>Ke )J,HaMcTpa /7,. 

B 1972 ro.uy ycTaHoexa c )l(H.llKO.llcHTepHeBOHMHWCHbtopa601a· 
.iia Ha cepnyxoecxoM ycxopuTenc .uea ceattca: nepeb1ii • 240 tta<.:on, 
BTOpoii " 300 lfaCOB. 

TexHU'lec:1<ue oaHHble MUIUeHu 

I . .Ll.nHHa pa6ottct'O cocy.ua MHwc11u: 
npH T =293' K 
nptt T =20,4" K 

2 . .[J.HaMCTP naecaHOBblX OKOH 
3. KonH'ICCTBO ecmccTea naeca11a 11a 

nyTH ttaCTHU Ha BXO.llC B MHWCHb 
H Ha BblXO.llC H3 HCC 

4. KoJIH4CCTBO .ueihcpHR Ha ny1 H 
lfaC'I HU 

5. 06'bcM pa6ottcro cocy.ua 
6. 06'bcM oxpamwro cocy.ua 
B TOM 4HCJ1C 06'bCM .llOilOJIHHTCJlbHOH 
CMKOCTH 
7. 11cnapllCMOCTb: BOJlopo.aa 

a JOT a 
8. BpcMR HenpepbIBHou pa6oTbI 6e3 
nonom1c HH" eo.uopo.uoM 
9. BpeMll KOH.lle11cauHH .uciiTcpHR .llJIR 
nonHoro 3anonHeHHll pa604ero cocy.ua 
10. BpeMll JaxattKH JJ.CifTepHll e 6annoHbl 
nocnc OKOHlfaHH.11 3KCil03HUHH 
11. Ilpu nepBOHattaJibHou Januexe 
11co6XOJJ.HMO 

)f(H,llKOro BO,llOpo.ua 
)f(H,llKOro a JOT a 

" 3000±0,5 MM 
2991±0,5 MM 

• 120 MM 

'· no 0,0525 1'/cM 

• 51,12 r/cM 
" 36 JIHTpOB 

2 ,, 

• 100 JlHTpOB 

50 JIHTpOB 
• 1,2 n/ttac 

0,5 n/ttac 

• 90 ttacoe 

• 8 ttacoe 

• 6 ttacoe 

" 300 JIHTPOB 
• 150 JIHTpOB 

--;:-1ronH'ICCTBO .llCHTepH.11 Ha nyTH lfaCTHU paCC'IHTaHO H 3 YCJIOBH.11, 
'ITO .uaeJICHHC HaJl :>KHJlKHM BOJlOPO.llOM B oxpaHHOM cocy.ue no.u.uep· 
)f(HBaCTCll IlOCTOJIHHblM H paBHO 780 MM pT.CT. .[J.aBJICHHC .llCHTCPHJI 
B pa6ottcM cocy.ne, COOTBeTCTBYIOlUCC 3TOMY .uaeneHHKl BO.llOPo~a, 
paBHO 229,2 MMpT.c1,annoTHOCl1>ero0,1709r/cM 2 /puc. 311c;. 
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AsTopbI Bbipa)l(alOT rrpH3HaTeJJbHOCTb H.li.Ilasnosy 3a rro.u.uep)l(
KY H IIOCTOJIHHblH HHTepec K pa6oTe, A.r .3eJJb,llOBH"IY 3a o6cy)l(,lle
HHR H rrone 3Hble COBeTbl IIPH C03,llaHHH YCTaHOBKH. ABTOPbl TaK)l(e 
6naro.uapHbI cOTPY.llHHKaM xpHoreHHoro oT.uena, H330, IlTO, Or3 
Jla6opa TOPHH BbICOKHX :rneprHH:, UeHTpaJJbHbIX 3KcrrepHMeHTaJJbHbIX 
Mac Te PCKHX' Ceprryxoscxoro Hay"IHO- 3KCIIepHMeHTaJJbHOrO OT .uena, 
ycHJJHJIMH KOTOPbIX ycTaHOBKa 6bIJJa crrpoeKTHPOBaHa, H3rOTOBJJeHa 
H BBe,lleHa B 3KCIIJJyaTaUHIO 3a qpe 3BbI"laHHO KOPOTKHH rrepHO,ll: c Ma JI 
1971 ro.ua no 4JespaJJb 1972 ro.ua. 

Jlumepamypa 

I. C. I'.Eacu11acbe, T.B.Eecna11oea, B.K.Eupy11ee, 3.B. Eopucoe
cKaJI u op. Coo6U1eHue OHJIH, Pl-5361, ,lfy6Ha, 1970. 

2. JI. E.I'o11oeaHoe, B.Jl.Ma3apcKuii, A.II.UeuHee. lIT3, N!i5, 45, 
fl9n~ _ 

3. R.J. Tapper. Preprint NIRL/R/95. University of Cambridge, 1965. 
4. 10. T.EOP3YH08, Jl.E.To11oeaHoe, B.Jl.Ma3apcKuii, A.ll.UeuHee. 

OHHH, PB-5212, ,lfy6Ha, 1970. 
5. c~ E. I'u2u6epuJ1, H.A.Tycee, 10.ll.,l!MumpueecKuii, A.Jl.)/(ac)Ke-

8U'l u op. llpenpuHm HtPB3, 72-31, Cepnyxoe, 1972. 
6. H.ll.Ma11Koe, A.E.tPpaOKoe, A.T.3e11&008U'l, H.E.,l!aHU/108. 

Cnpaeo<JHUK no r/Ju3uKo-mexHu<JecKuM ocHoeaM 211y60Ko20 ox11aJ1C-
6eHUJ1. M.' roc:JHep2ou3c)a111, 1963. 

7. A.H.Kp10Koe, H.M.I'llUHKUH, B.H.tPuoHuH. Tu6Kue Mema1111u<Je
cKue pyKaea. M., u3-eo "MawuHocmpoeHue", 1970. 

8. tPu3uKo-xuMu<JecKue ceoiicmea :JlleMeHmoe. Cnpaeo'IHUK. Jf3c)a
me11&cmeo "HayKoea OyMKa", Kuee, 1965. 
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PyKOIIHCb IIOCTYIIHJJa B H3,llaTeJJbCKHH OT,lleJJ 
21 4JespanR 1973 ro.ua. 

PHc. l. CxeMa ycTaHoBKH c 3-MeTposoH: )l(H.llKO.lleH:TepHeBOH MU
weHblO: l - MHWeHb, 2 - oxpaHHblH cocy.u, 3 - a30THblH 3K,PaH, 
4 - saxyyMHblH KO)l(yX, 5 - pa60"IHH cocy.u, 6 - Terrnoo6MeHHHK, 
7 - 3arnywKa, 8 - 6aJJJJOH aJOTHbIH, 9 - 6aJJJJOH BO.llOPO.llllbIH, 
10 - ,llblOap c )l(H,llKHM BO.llOPO.llOM, l l - rrepenHBHOH cu<tioH, 12 -
rrpe.uoxpaHHTeJJbHaR MeM6paHa cocy.ua .llb10apa, 13 - rrnaMRrrpe1·pa
.llHTeJJb' 14 - saKyyMHblH Ha Coe ,llJIR OTKa"IKH BO.llOPO.llHblX KOMMYHH
KaUHH, 15 - rrpe.uoxpaHHTenbttaR MeM6paHa oxpaHHoro cocy.ua, 
16 - rrpe.uoxpaHHTenbHaR MeM6paHa pa6o"lero c·ocy.ua MHW·ZHH, 
17 - 3MeeBHK, 18 - BaKyyMHblH Hacoc ,llJIR OTKa"IKH .ueifTepHCBblX 
KOMMYHHKaUHH, 19 - $HJJbTp, 20 - a.ucop6ep, 21 - ocyWHTeJJb, 
22 - rreHOIIJJaCTOBblH ,llblOap, 23 - KOMrrpeccop, 24 - d>HJJbTp-Macno
OT,lleJJHTeJJb, 25 - 6a"IOK rrpo,llyBKH, 26 - 6annOHbl c .ueifTepHeM, 
27 - paMrra, 28 - eMKOCTH, 29 - ttacoc ,llJIJI OTKa"IKH eMKOCTeH. 
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PHc. 2. 3aHHCHMOCTb TeMneparypbl OT .naeneHHH >KH.llKHX HOpManb
Horo .neaTepHH H napa.neerepHH, HopManbHoro eo.nopo.na H napa-
eo.nopo,na. 

To1111• 1Te1111epa1ypal i!fflllll ill! ~J1C!1 

•a OK 
ROIJllL'•• inapa.llllle-:Bopll&Jl•BBlioapaBOAOpDA 

p•c.2 : I AllTlpRI : p•I. : BOAOpDA : 

.... 
I. I 19,00 I 145 : 147 : 490 : 512 

a. : 19,50 : IJ9 I .W2 : 5Tl : 601 

3. : 20,00 I 220 : 222 : 674 : 702 

4. : 20,50 : 267 I 270 I 605 : til'.3 

5. : 21,00 I 321 : 324 : 902 : 937 

6. : 21,50 : 3133 : 387 : 1035 : 1075 

7. I 22,00 : 451 • 458 : 118<! : 12:.f> 

s. : 22,50 : 534 : 5)8 : I'.343 : IJ91 

9. I 23,00 : 6:.!4 : 629 : 1520 : I57J 

IO. : :.!3,50 : 721 : 730 : 1712 : 1770 

II. : 24,00 : 836 : 843 : 192) : l':iti4 
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PHC. 3. 3aBHCHMOCTb nrtoTHOCTH OT ,naeneHHH >KH,llI<OrO HOpManbHOrO 

.neiirepHJI. 

llJ!OftOCU 
To111t• :Te1111epatypa:Jia.Bneuae : 

aa : OK :w pt.ct.: r'f.Wln•/cr* : r/c¥.3 

pac3.:: 

I. : 20,00 : 220 : 23,5:31 : 0,1712 

2. : 20,50 : 267 : 23,682 : 0,1700 

3. : 2l,OO : 324 : 23,837 : O,Ib90 

4. : 21,50 : 3133 : 23,994 : o, Ib79 

5. : 22,00 : 454 : 24,155 : o,I668 

6. : 22,50 : 534 : 24,319 : O,I656 

7. : 23,00 I 624 : 24,466 : O,I645 

8. . 23,50 : 721 : :.!4,657 : o,I634 

9. : 24,00 : 836 : 24,831 : o,I622 

,,._ I r/1aon• AeltepHll pases 4,029947 
/a/ . 
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