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© UeH1'p&llbHblA HIY'fHO-HCCJle.!lOBaTeJlbCKHA HHCTHTyr HH¢>opMal(HH 

H TeXHHK0-3KOHOMH'lecKHX HCCJ1e.noaatt11A no 8TOMHOA HayKe 
II TeXHHKe (UH~;l18TOllHH<Jlop11\ 1984 

,lJ..7r.iI rroJiy~eHWI TeMIIepaTYP 0,3 - 4,2 K o6Htmo rrpIDvleH.f.l!lTcg 

pe~pllilltepaTOPH OTKB.'l!GI reJIWI, ROTOpHe RCilOJI:b3YIDT TeIJJIOTy Rcuape~ 

HIDI XJI~eHTa [I,2,3]. Hcrrap.RBIImeCll napH re.mm OTRa'llmallTCJI 

CRCT0MOtt HaCOCOB, rrpOR3BO,Itl![TElJII:,HOCTD ROTOpIDC orrpe~eJUieT MWm­

MaJD>HO ~OCTmlllIMYID TeMilepaTYPY IIPR ,IJ,aHHOM T0IJJIOrrpRTORe. 06!l'IHO 

·OTKB.'Uty De~T IlOCJie~OBa.TeJll,HO 6ycTepHHM R Mexa.HR~ecKRM Hacoca­

MR c rroc~e~l!lllett Ro~eHc~eli OTKa'IaHHoro ra3a .n;J.I1I HenpepuBHorq 

BOCilO~HeHIDI RO~~eCTBa ~Oro XJI.a,nareHTa. 

&ra cxeMa OTKB.~ IDv!eeT CJie.nyIOOtRe He~OCTaTKK: BO-rrepBHX, 

OTOrpeBIImeCll ~o 300 K napu XJI.a,nareHTa CJie~eT CHOBa. Ox.IIB,Itl'ITD 

~o TeMilepaTYPH BaHHll; BO-BTOpl:lX, Heo6xo~o rrpRMeHJITI> MOllll!He 

B 3RCilJiyaT~ 6~0Ki! O~CTRli c pooTBeTCTByllllett CRCT0MOH JilIX pe­

reHepa.1.J,HR; B-Tpenmc, rrpmco,Itl![TCll MHPHTI>CH c 6o~ImIM TeIJJiorrpRTo ... 

ROM R HH3ROTeMTiepaTypHo:lt Brurne. TaR KB.R OTKB.~M Tpy6a ~OJDKHa 

6HTI> 60JI:bmoro rrpoxo~Horo ce~eHRH ; B-~eTBepTHX, Rcrro~ayeTCll 

Me:x:,rum:~ecRoe o6opy~oBa.HKe, ROTopoe 06.Jia,n;aeT BH6pa.1.J,Heli R RMeeT 

orpaHR~eHHHtt cpoR CJIYJK6H. 

B IlOCJie~e ro~ filRPOROe rrpRMeHeHHe IlOJiy~ CRCTeM!il OTRa~-



KH a.n:cop6IJ;i!OHHHMH Kpe:oreHHHMH Hacoca.MH [ 4. 5 J • 0CHOBHl:lMH RX 

'AOCTOHHCTB8.MH .1Il3JIRIOTCJ1 B03MOlllliOCTb BH;yTpeHHero pasMe~eHHR: Ha­

c oca BOJIH3H Ba.HHH c OTKa'IHBaeMiM XJia.n;areHTOM, BHCOKa.R: Y'Ae.lil>Ha.Ji 

OliCTpOTa 'AeHCTBWI :e: OTCyTCTBHe .n;BIDKylltKXCH MeXrum:"!eCKHX 'la.CTeli. 

0,lUiaKO cy~eCTByD:qHe B HaCTORI11ee BpeMSI a.n:copOUI!IOHHHe Kpe:oreHHl:le 

pe!J>pmtepaTopu (AKP) - o.ltBoKpaTHOI'O 'AeitCTBWI,TaK R.aR ecT:D Heo6-

XO'AHMOCTb nepHO'AH"leCKOH pereHe~ a'ACOp6eHTa.B pa6omx[6,7,8l 

npe~aJIHCb KOHCTPYKIJ:IU! AKP ~errpepHBHoro 'AeitCTBKSI,cocTOlil!IKe 
, ·. I . 

:e:a .n;Byx :e: 60Jiee HacocoB.He.n;ocTaTKaM!d aTHX peq!pmtepaTopoB J!BJIH-
.... - • ! 

DTCH HH3Ka.R: 3KCJJJiyaT8.IJ;i!OHHaH Ha,D;e~OCTb H3-3a Ha.mPD!fl Mexa.im:-

"leCKHX yaJioB, pa6oTaRll!WC rrp:e: HHSIGIX 'reMIIepazypu,:e: HeB!lcoRaJI 

XOJIO.D;OllpoK3BO'AHTe.1Il>HOCTb BBK'AY npoca~ raaa :e:3pereHep:e:pye­

Moro B OTKa~mtmi HaCOC. 0,IUJaKO 3TH Tpy,lUIOCTH rrpeo.n;OJIHMH • 

eCJIH, HaIIp:e:Mep, B xpe:ocmTe paaMecTHTb HecxOJII.xo AKP c oT.n;eJn.­

HHMH Ba.HBBME, COe'AHHeHHw.m c OXJiaJK,IJ;aeMIDt. OO'I>eKTOM Ten.no:am,m: 

Tpy6aMH [9] • B03M0'1tHH, ll0-BH'AHMOMY. K 'APYrHe KOHCTPYRTHBffile 
pemeHWI. 

HacTORillaH pa6oTa rrpe'Ai:Ip:mtll'.Ta c ~eJibD paapa6oTKH K :e:aroToB­

JieHHJI AKP O.JUIOKpaT~oro 'AelicTBRl'I XOJIO'AOnpo~3BO'AHTeJIDHocTbD 

rv 25 MBT Ha ypoBeHb TeMIIepaTyp 0, 9 - 1. 5 K. Ha Ta.ROM llpKOOpe 

rrpe.n;rroJiara;zoch :e:cCJie'AOBaTb rrpo~eccu a.n:copo~ K .n;ecopo~ XJia­

.n;areHTa I¥l pa3JIH'!Hllx a.n:cop6eHTax H COOTHOWeHHe BpeMeH OTKa'IKK 

H perenep~ KpHocop6Ul!IOHHoro Hacoca. IlOJJy"lemwe 'AaHHHe, B 

CBOD O"lepe.n;h, ll03BOJIHT llpHCTyllHTb K rrpoeKTHpoBaHHll AKP Herrpe­

PliBHOro 'AelicTBHH. 

Ha p:e:c.1 cxeMaTK'iecKH ITpe'ACTaBJieHH AKP BMecTe c axcnep:e:MeH~ 

TaJibHOit ycTaHOBKott .zµm ero KcCJie.n;oBa.HHR:. HHaxoTeMIIepaTYJ>HM 
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BaHH8. 1, llpe'ACTaBJIHDillW! co6ott Me,J:tH!d CTa&aH OO'I>eMOM 100 cM3 • 

coe~eTCH TOHROCTeHHott Hep.lll'aBeonett Tpy6ott ,T.tHBMeTpoM 20 MM c 

rnes.n;oM 2, B KOTOPOM · 3aKpelll1.!ieTCH CMe~ MO.IJYJID 8,IJ;COpOeHTa 3. 

Ilpe.n;Bape:Te.l!:bHa.Jl OTKa"!Ka Ba.mm 1 K MO.DYJIH. 8,IJ;oop6eHTa ~ rrpo:e:sBo­

'AHTCH "!epes Hepga.BeDeyll Tpy6y 4 ,T.tHBMeTpoM 60 MM. Brum.a KPHOC:O~ 

OUI!IOHHOro Hacoca 5 :e: KOH.n;eHCaTop 6 COe'AKHeHH c reJIKe:BBM COCJ'­

.D;OM KPKOCTaTa 7 HH3KOTeMnepaTYpm,!MH BeHTlit11J.!MH 8,9, WTOKH KOTO-, 

p,tx :mrae.n;eHH Ha xamcy IO. Ten.noo6MemmK II :e:sroToBJleH H3 12-

MeTJ>OBott HepzaBeD11ett Tpy6ltl!l ,T.tHBMeTpoM 4 MM K pa3MemeH B 6 -

Ml!.lI.JmMeTpoBOM 3a30pe OTitaimHX Tpy6 ROB,IteHcaTopa 6 Ji[ :samm 5. 

Bee BHmenepe"lKCJieHHHe a11e11eHTH pacnoJiozeBll B Ba.IcyyMHott P1-

6amKe 12. AKP pas»emeH B cepdBOM ltIJKOCTaTe KI'-:I:J0/60 c BXO.Jt­

HHM OTBepcTKeM 300 MM K ijMitOCTl>ll reJDieBoro cocy,lla 60 JI. HSYe­

peHHM COOCTBeHHaH HCIIB.PHeMOCTl> RpltOCTaTa COCTa.BJUieT 180 JI/"l. 

B Mo;uyJie 8,IJ;Cop6eHTa 3 co.n;epllta.Jloci. ::no r axTKmtpo:erumoro. 

yrM, KOTOpi:llt pa3MEllll8J[Cll Ha 15 Me.n;HHX IJJia.CTKHaX c 20-MzJIJmMeT-1 

poBHM 3a30POM Me.111',ey HKMH. Bee IIJiaCTmll:l rrp:e:namm K Me,lUIOtt 

TJ)y6xe c BByTpeHHl!!M ,ItKaMeTpoM 50 MM .K HMeDl{ett CHa.PY"JCH JieHTO"l­

Byll pe3b6y MH yBeJIJII"!eHHH llOBepxHOCTH Ten.noBoro KOHTaKTa c 

rne3'AOM 2. 

.IV.uI pereHe~ a.n:cop6eHTa :e: :e:3MepeHH11 xOJio.n;onpo:e:sBO'AHTeJll.r 

HOCTH pe!J>psepaTopa Ha MO.IJYJie 8,D;COp6eHTa 3 K HH3KOTeMIIepaTYP­

HOtt BB.mie 1 HaMOTaHH npoBOJIO"IHlie HarpeBa.TeJIJII _ . corrpoTKBJieHKeM 

1000 _ H 250 OM. Ha HHX , cooTBeTcTBeHHo 1 MOryT 6HTb B~eJieHH 

MOmHOCTH .n:o IO BT :e: 0, 5 BT. .ILmi orrpe'AeJieHHH TeMIIepaTJ'I> BaHHH 1;, 
j 

ROH.n;eHcaTopa 6 :e: 8,IJ;COp6eHTa rrpe.IJYCMOTPeHH COOTBeTCTBeHHO :yrOJID-

HHe COllpoTHBJleHK.R: :e: Me,JtHO-KOHCTaHTaHOBaH TepMODapi,BTOpott cna.it 
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KoTopoa Haxo.D;l'!TCR: IIIJI! T = 4,2 K. 

3axOJiaDBaHHe ycTa.HOBRB rrpoHcxo,ll;l'!T CJie.I1YDJt11M o6pasoM. B 

HH3KOTeMIIepam:ey10 i:iacTJ> AKP H3 rasroJII,;n:epa I3 l!epes 6J.roK Ol!Hc ... 

TRB I4 HB.IIYCKaeTcH rasoo6pasHl:ll!: reJIHll: ;n:o ;n:aBJieHIDI --IOO Klia 

H Ha-cmHaeTCH ero I.:Oq>RyJlliqwl npH BKJI!Ol!6HHOM BalcyyMHOM arpera­

Te ABP-I50 I5. B reJmeBblll: cocy,n; KIJl!OCTaTa 7 sainmaeTCH IO JI 

~oro asoTa . Hacoc PBH-20 I6 OTKal!HBaeT xoJio.zume ITaIJ:l asoTa 

l!epes BaHHY 5 H KOH;n:eHcaTop 6 B aTMocqiepy IIPH OTKPHTHX HH3KO­

T6MII6paTYPHlnC B6HTHJ.ISIX 8,9. IlocJie OXJiallr,ll;eHHH ycTaHOBKH ;n:o 

T = 77 K ocTaTKH l!Gl:,Il;KOCTH BH;n:aBJIHBa.IOTCH, a B reJIHeBi:rll: cocy;n: 

sa.mmaeTcH 50 JI ;nmKoro r e.Jll'1ff . Ilomoe BpeMfI saxOJialltHBa.HHH yc­

Ta.HOBKK ;n:o TeMIIepaTYpH 4,2·K COCTaBJIR:eT 4 l!aCa. HaKoIIJieHHe r e­

J!l!tll B :samre I npoHcxO.D;l'!T CJie;n:yKJml'IM o6pasoM. IlapH ~oro reJ!l!tH~ 

rrepe;n:aBJIHBaeMoro B KOH;n:eHcaTop 6 l!epes BeHTHJII, 9, oTKal!HBaK>TCJI 

BHelIIHHMH Ha.COcaMH H T6MII6paTYpa KOH;n:eHCaTopa IIOHHJKaeTCR: ;n:o 

I,5 K. rasoo6pasHl:ll!: re.mm, rrocTYIIaKXJ.tHi H3 rasroJII,;n:epa I3 qepes 

6~oK Ol!HCTKH I4, oXJiaJK,IJ;aeTCH B TeIL7loo6MeHHHKe II sa cl!eT TeIL7loT 

TH OTOrpe:aa OTKal!HBaeMl:IX rrapoB H KOH;n:6HCHPYRCJ> CTeRaeT B BaH­

ey I. B rrpou;ecce KOH;n:eHcau;HH BaHHa KPHOcop6IJ;HOHHoro Hacoca 5 

:Ba.KYYMHPY6TCJI HacocoM PBH-20 I6 rrpH saKpHTOM BeHTMe 8, a 

MO)J;y.JU:, a;n:cop6eHTa 3 Harpe:aaeTCH Harpe:aaTe~eM ;n:o TeMIIepaTYPH 

40 K. )L9.BJieHHe H TeMIIepaTYpa B BaHH.aX, KOH;n:eHcaTope R MO;n:y­

~e a;n:cop6eHTa KOHTpOJIBpy!OTCJI BaKyyMMeTpami: H T6pMOM6TpaMH.M8.K­

Cl1!Ma.Jll>HaR CKOpoCTJ> KOH;n:eHcal.J;liH reJIPIH B BaHHe I no K3M6H6HHHM 

RO~ecTBa rasa B rasro.JU:,;n:epe I3 B qJyHKU:l!K OT BpeMeHH COCTaBJIR­

~a I5 JI/MKH • .Il,a.Jn,Hefunee IlOHID!t6HH6 T6MII6paTYPH CKOH;n:eHcHpoBaH­

HOro remm npoK3BO;n:HTCR oTKal!Koa c rroMO!Ubft'.l BaeyyMHoro arperaTa 

ABP-IE0 I5. B KOHu;e OTKa~. ·Kor;n:a TeMJiepaTYpa BaHHH I CTa6KJIH, 
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3Kpy6TCJI, B Heli OCTaeTC.!l "'50 CM3 JIW,ll;KOCTK, Jla.n:J>Helil!l8..!l OTKal!­

Ka Be;n:eTCJI Kpi!OCOp6u;HOHHHM HacocOM. JJ.ruI aToro BHRJI!Ol!a0TCJI HB.l'­

peBaTen, qepes BeHTHJU:, 8 no;n:aeTCJI B BaHHy 5 re.11ll! Ha oXJ1aJ1t,D;e­

HHe MO;rryJ.IJI H OCTaHa:BJmBa.eTCJI arperaT ABP-I50. 

HcCJie;n:oBaHIDI xMo;n:orrpoH3BO,ll;l'!TeJII,HOCTH peqJpHEepaTopa npo~o­

,ll;l'!JmCJ> KaK IIpi! OTKal!Ke rrapoB x.m,n,areHTa :saxyyMHHM arperaTOM 

ABP-I50,Ta.K H Rpzocop6u;KOHHHM HacocoM. PesyJU:,TaTH npHBe;n:eHH Ha 

pi!C.2, KaK BK;n:HO, MmmMa.JU:,HO ,ZJ;OCT:wmMaR TeMIIepaTYpa IIPH OTKal!Ke 

arperaToM ABP-I50 (RpHBaJI I) K KpHocop6qHOHHHM HacocoM (KPK­

BaR 2) COCTa:BJIHeT COOTB6TCTB0HHO I,2 K K 0,9 K. YCTO~ OT­

Kal!Ka KPHOCOp6u;KOHHHM HaCOCOM rrapoB XJI.a,D;areHTa Ha6~.na;rac:i; B 

;n:ocTaTOl!HO nmpOKOM KHTep~e BH,11;6.1.IJieMOli MOlllHOCTH HarpeBaTeJieM 

;n:o 25 MBT ' l!TO COOTBeTcTByeT IIOTOKy rasa 0,5 JI/MHH IIPH HOPMa.7Ilt­

HHX yc~OBH.flX. ~COp6u;KOHHru! EiMKOCTJ> MO;rryJIJI a;n:cop6eHTa 3 oxa.sa­

Jiao:i; ;n:OCTaTOl!HOtt 'AJIJl ;n:eyx 'tJaCOB P'l60TH Ilpi! XMO;n:onpOH3BO,ll;l'!~JU:,., 

:l:OCTK I5 MBT. 

Ha PHC.3 IlpHBe;n:e:aa. SaBKCll!MOCTJ> HCIIaPR6MOCTH ~a;n:areHTa H3 

BaHHH I OT BH;n:eJIJieMOH Ha Heli MO~HOCTK. KpKBaR IIOJiyl!eHa Ilpi! H3-

M6peHHH IIOTORa rrapoB reJIHR Ilpi! OTKal!Ke BaKyyl4HJ,rM arperaTOM 

ABP-I50. TeMIIepaTYpa BaHHH I coc'T8.llJIHJIB. ,.., I ;2 K, a KOH;n:eHca­

Topa 6 BapJ>HpoBa.JJ.a.CJ> OT 4, 2 ;n:o 40 K. &rH H3M0peHH.!l II03BM.!llOT 

HattTH rrapaSHTHhlll: T6IIJIOIIPHTOK It BaHHe I, KaK OTHOmeHHe IIOTOKa 

napoB re.lIWl: K T6IL7lOTe Hcrrapemm. B.ir.ztRo, 'llTO OH COCTa:BJIHeT 

~ I5 MBT. Taxoli 6MJ>mOH TeIIJIOnp.HTOR, B6po.!ITHO, CB.!l3aH c Ha.JIHi:meM 

cBepxTeeyqeli IIJieHKH re.ma:, Tax RaX mrpeB raes;n:a 2 6es MOlJ:YJ.UI 

a;n:cop6eHTa 3 ;n:o 40 K IIpa.KTHl!eCKII He BJDIJleT Ha TeIIJIOilIJl!TOK K 

BaHHe I. 
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B AKP KCCJie'AOBa.nacb pereHe:J.liUJiUI reJ!liUi H3 MO.n;yJIJI B,Itcop6eHTa 

3 , c noCJie.n;y!Oll1ett ero Ko~eHcauRett Ha cTeHKa.X OTKa'tlllott Tpy6H, 

rrpx TeMIIepaType KO~eHcaTopa 1,5 K. Ha Mo.n;yJie B,Itcop6eHTa 3 Ha­

rpeBaTeJieM Bl:l,ll;eJlffJ.l.aCb MOlltHOCTb B HHTepBaJie OT I 'AO IO BT. CKo­

pocT:& HallOJIHelmli JamKOro reJIRR: B BaHHe 1 COCTaBJllIJIB. 2 JJ/MHH 

rrpH ,naBJleHHH HaCblllleHHHX napoB He 60Jiee I Klla. 

HTax, B pesyJI!>TaTe npo'AeJiaHHott pa6oTH MOJtHO C'AeJiaT:& CJie.n;y»­

IllHe BHBO~: 

I. BH6:i;aHHaa: KOHCTPY~ AKP nosBoJIR:eT np:K HCilOJ!b30BaHHH 

B Ka~eCTBe pa6o~ero _ra.38. reJIRR:-4 IlOJ!Y'll!Tb XOJlO'AOIIpOH3BO~TeJib­

HOCT!> 25 MBT npK T"-'0,9 K. 

2. CooTHomeHHe K3Mepe.HHHx cxopocTett OTKa~ K pereHe:i;a~ 

reJIIDI. Il03BOJIR:eT ocy~eCTBKT!> D;WCJJH~ecKHlt pelltKM, IIpK KOTOpoM 2 

qaca pa6oTH corrpoBOJK,nalOTCH pereHepaulllett B Te~eHKe 0,5 -qaca. 

3. KOHCTPYKT.llBH!iM COBMe~eHHeM ~yx AKP OTRa'llGI reJIIDI-4 B 

O'AHOM KpHOCTaTe MOJ!UiO 'A06HTbCH Herrpepmmoro no~epg.aHIDI TeMilepa+ 

TYPH 0,9 K. 
4. IIp:1u.1eHeHKe B. Ka~ecTBe XJI.a,U,aI'eHTa reJIWr-3, no-:romKMOMY, 

nosBOJIHT IlOJlY'DIT:& TeMIIepaTypy 0,3 K rrpx rrpH6JIK3HTeJI!>HO Tott xe 

XOJlO'AOilpoft3BO~TeJIJ>HOCTK. 

8 

~ 

PKc.I AKP BuecTe c sxcnepKMeH'!'aJlbHott ycTaHOBKO~ ,I(JlfI ero 

KCCJle'AOBB.lmSI. 

I - HK3KOTewepaTY,PHa.R: BaH!Ia, 

2 - rHe3'A0 1 

3 - MO.n;yJll> 8,ItCOp6eHTa, 

4 - H0piraBe11118f! Tpy6a., 

5 - BaHHa Rp1tocop6~0HHoro :ea.coca, 

6 - KOH'AeHcaTop, 

7 - cepJtltH!d ltplllOCTaT Kr-300/60, 

8,9 - Jm3ROTeMIIepati:PHHe :aeHTH.llll, 

IO - KaIIIta. (Bepxmtil: quuuien; ltp:KOCTaTa), 

II - Tell.lloo6Memnnt, 

12- :aaityYMHalI py6amRa, 

I3 - rasron»,JJ;ep, 

14 - 6JI01t O'DIC'l'D, · 

15 -BaRy"yMJIH! arpera.'? ABP-150, 

16- q,op:aax;yyMBd :eacoc PBH-20. 

9 



Tl!< 
I/, 

t,3 

2 

q o IS so ~s .IN .:r 

PRc.2 3aB:e:cHMocn TeMIIepa.TyIJ:l :ea.mm 1 oT Bli,Il;eMeMOA Ha aea 

MOlllHOCTH, 

K_l)HBaJI 1 - OTRB.'!KB. BaRYYMBI™ arperaTOM ABP-160. 

KlJllllW! 2 - OTKa'IKa xp:e:ocop6n;aoHH!lM HacocoM. 

R L. 
ltlt# 

I A 
i1HH 

6,?T 

:s O.T 

us 

P,. 
100 :Gr 

PRc.3 AIJHBaJI 3a.BHCHMOCTH :e:cnapiieMocm re.mm-4 :e:s Ba.HRH 1 OT 

BH;neJIHeMOA Ha Hett MOIIIHOCTH, 

IO 

CJ:rn:COK .lMTEPATYPH 

I. Illse:a; A.,ll. Ilo.rry11erme TeMIIepaTYJl HRJKe 1 K MeTo,n:oM OTKa'IRH 

rrapoB Ha,n: Jm,IJ;IaiM remieM-4. IIT3 1965(5). 

2. lllBe:a; A.,ll. llcno;n,soBa.:im:e ~oro re.mrn:-3 WJR nOJiy'lelilllI 

TeMIIepaTYP .n:o 0,3 K. IIT3 1965 (6). 

3, Roubeau P., Vermeulen J. Continuous flow horiz&ntal 

cryostat for organic polarized targets.Cryogenics, 1971,NC 

p.478-482. 

4. Xaqiep P. ·KpHOBa.KyyMHM Texmu;.a.. M. : 3HeproaTOMB3,n:aT, 1983. 

5, Kittel P., Broo~s W.F. A H~ refrigerator Module,Physica 

1981, N.108B, p.11t1-1114. 

6. Berton A., Chaussy J,, Gianese P. Improvements in rela-

tion to adsorption cryogenic pump devices, France 1978 

F25B17/00 patent N1502214. 

7. Tambovtsev T., Gonin N., Kozlovskii L. Proc.7-th Int.Vac. 

Congr. (1977) A2671 

5. Miura. P.T., Apo.mr A.A., MOBC6CHH r.n. A.n:cop6!.l,l1IOHHIDl: Rp>roreH .. 

HIDl: peq)pnepaTop HerrpepHBHoro ,n:eitcTBIDL A.C. Jfi 915724 , 

OllIIOT3 ~ 13, 1982. 

9, Mirna P.T., Apo.mr A.A. A,n;cop6.o;aoHmrli RpHore!IHIDi paj)pmitepaTop 

HenpepHBHoro ,n:eil:cTBIDI. A.C. Ni 966450, OllIIOT3, 1' 38, 1982. 

25 B 17/U8 Jh 966450 15.10.82. 

PyKOllliCb ITOCTyIIHJta 9 ~eBpaJJJI 1954 r. 

II 


