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1. Bse.nemte 

B HaCT0$1UJ,ee Bp8M$1 BO MHOfvlX HaYI.J.HO-vlCCJI8.ZJ:OBaTe.JlbCKvlX opraHvl3a

l~vl5lX Mvtpa B Kpv1oreHHOM T8XHvlK8 Illv!POKO v1cnoJib3YJOTC$1 .1\vl0.1\Hb!e ,naTI.J.vlKvl 

TeMnepaTYPbl Ha OCHOBe noJiynpoBO.ZJ:HvlKOBblX 3JI8KTPOHHbIX 3JI8M8HTOB
11 

• 21 . 
nocTOv!HCTBaMvl TaKvlX ,naTI.J.vlKOB $1BJI5IlOTC$1: JivlH8MHOCTb xapaKT8PvlCTI1Kvl 

8 lll1'1POKOM vlHTepsaJie T8MI18PaTYp, BblCOKa51 I.J.YBCTBvlT8JibHOCTb, MaJibie 

ra6apv1n1 vi XOPOIJla51 MexaHvll.J.8CKa51 flPOI.J.HOCTh. KpoMe Toro, no cpaBH8Hvl!O 

C T8PMOMeTpaMvl conpoTI1BJI8Hvl$1 .1\JI$1 .1\vl0.1\HbIX ,naTI.J.vlKOB BbICOKOCTa6v1Jib

HblM vl3M8PvlT8JibHbli1 TOK He Hy:l!CeH1 S' 
41 . TepMOM8TPbl Ha OCHOBe cepvlMHb!X 

noJiynpoBO.nHvlKOBbIX .nv10.n0B CYUJ,8CTB8HHO )l81Jl8BJI8 KOMMepl.J.eCKvlX noJiynpo-

80.ZJ:HvlKOBbIX vlJivl nJiaTvlHOBbIX T8PMOM8Tp0B conpOTI1BJI8Hvl$1/
5
/. TTocJie.nHee 

o6CT0$1T8JibCTBO OKa3aJIOCb cymecTBeHHblM CTI1MYJIOM .ZJ:JI$1 MHOfvlX pa60T, 

KaK, Hanpv1Mep(
61

• r .ne B pe3j'JibTaTe vlCf!b!TaHvlM 25 Tvlf!OB ,I\vlO,I\OB 

CCCP B vlHTepBaJie TeMnepaTj'p 15-300 K .1\JI$1 IllvlPOKOro npv1M8H8Hvlf[ B 

KpvloreHHOM TeXHvlKe BbI6paHbl .lU-10.1\bl rnna K.U 105 v1 K.U 503 • 

0.nHaKO He)lOCTaTKOM .1\vl0.1\Hb!X T8PMOM8TPOB $!BJI$18TCS'I .ZJ:OJifOBpeMeHHa51 

HeCTa6vlJibHOCTb BOJibT-TOKOBOM(BT) xapaKT8PvlCTv1Kvl, Bb13BaHHaH·.nerpa.na

uv1ef1 P-N nepexo.na, B8Jivll.J.vlHa KOTOPOM 3aBvlCvlT OT KOHCTPYRUvlvl npv16opa 

1'1 Kal.J.eCTBa T8XHOJIOfvlvl ero vl3fOTOBJI8Hv1$1
171

• TToKa H8vl3B8CT8H 

onT1'1MaJibHbIM Tvln .l\1'10.ZJ:a. Y.ZJ:OBJI8TBOP51IOUJ,vlM BCeM Tpe6oBaHvl$1M Kpv1oreHHOro 

TepMoMeTpa, v1 MaJio pa6oT, nocB51UJ,eHHbIX v1ccJie.nosaHv110 ,noJirospeMeHHOM 

HeCTa6vlJibHOCTvl BT-xapaKTepvlCTI'IKvl .nv10.nos. 

8 .naHHOM CTaTbe pacCMOTpeHbl pe3j'JibTaTbl vlCCJie.nosaHvl$1 speMeHHOM 

HeCTa6vlJibHOCTvl BT-xapaKT8PvlCTI1K 45 nmos npOMbIIUJieHHb!X KP8MHvl8BblX 

.nv10.nos CCCP v1 KH.UP npv1 MHoroKpaTHhIX oxJia:iIC.neHv1ro: OT KOMHaTHof1 

TeMnepaTYPbl .no TeMnepaTYPbl :l!Cvl.1\KOfO a30Ta. 

2. lfaMepeHvle BT-xapaKTePvlCTvlK .nvto.nos 

TepMOM8TPvll.J.8CKvlM napaM8TPOM .1\vl0.1\Hb!X T8PMOM8TPOB $!BJI$18TC$1 na.ne

Hvle HanpSl:l!CeHvl$1 U Ha .lU-IO.ne. 3arrv1TaHHOM noCTOSlHHbIM TOKOM I B np51MOM 

HanpasJieHvtvl P-N nepexo.na. ~3MepeHv1e HanpSl:l!CeHvl51 Ha .nv10.ne ocymecm-

JI51JIOCb no 4-nposo.nHOM cxeMe (pv1c .1) 1..1,M~POBb!M BOJibTM8TPOM rnna 

B7-34A v1 c f!vlT'dHvl8M .nvto.na CTa6vlJibHbIM (10-4 ) TOKOM 10 MKA -Oti ;___ I . . . ,.:r .. 1-, i 
. ,.,_, l.. !:• .• • ;JJiliUtII 

.,, .... 
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Bcero 6bIJIO 11Cnb!TaHO 223 .lll10.lla B 45 naprn5!X no 5 -20 .lll,10.llOB 

Ka::t::.lloro n1na, B TOM Y.11CJie 23 coBeTcK11x .lll10.lla rnnoB: Kll 104. 

Kll 105, Kll 503, Kll 512, Kll 517, Kll 522181 ; 11200 .lll,10.llOB ,13 KHJIP 

rnnos: AH 17, AH 31, '-IOHb 334, KOM 210, KOM 24211.ztl91 

l1cmrraH11e .ll110.ll0B 3aKJIIO~JIOCb B l.l,11KJ!Wl.0CKOM OXJia::t::.lleIIl111-oTorpese OT 

KOMHaTHOW (300 K) .llO TeMnepaTYPbl ::t::11.llKOro a30Ta en ,4 K) 11 113Mepe

Hl111 Hanpst!C0Hl15l Ha .lllilO.llaX B Ka::+.:.lIOM l.l,\.1KJ!e. nocJie npe1IBap11TeJibHbIX 50 

l.l,11KJIOB OXJia:t:.lleH\.151-0TOrpesa (TepMOl.l,11KJil1POBaH\.15!) B Te1.IeH11e 6 Mee. 

npOBO.lll,1JI\.1Cb .llOnOJIHl1T8JlbHble 11Cnb!TaHl15l OT.lleJibHblX naprnH .lll/40.llOB-

3. Pe3YJibTaTbl 1'1CnbITaH11H 

CTpoBe.lleHHbie lilCnb!TaHl/45! noKa3aJI11, Y.TO Hl1 Y 0.llHOro \.13 .ll\.10.lIOB He (lbIJI 

pa3PYlli0H Kopnyc, HO B 4 .lll10.llaX 6b!Jl HapyrneH 3Jl8l':TPl1Y.BCK\.1H KOHTal\T. 

Ha p1,1c .1 B1'1.lIHO, Y.TO np1,1 r:oMHaTHoH TeMnepaType BT-xapaKTepi1crnK11 

pa3Hb!X rnnOB.ll\.10.lIOB ( 1-'-IOHb 334, 2-K,ll1056, 3-K,U503A, 4-AH 17) 

1'1Me!OT CYUJ,BCTB8HHbM pa36poc: OT 0,3 B .llO 0,6 B , a np11 a30THOH TeMne

paTYpe pa36poc He60JiblllOH: OT O, 96 B .lIO 1, 02 B. 0Y.eBl1.llHO, 3TO CB5!3aHO 

C pa3Jil1Y.Hb!M Jier11posaHl1eM KPBMHl1eBblX nJiacrnHOK B 3T\.1X .lll,10.llaX, Ta.K 

rcaK cpe1Il1 Hl1X ecTo CTa611Jil1TPOHbl, BbinP5lM\.1TeJibHbl8 11 TOY.BY.Hbl8 .lll10.llbl

Pa3HbIH Tl'1n Jier11posaHl15l KpeMHl15l .llaeT G;)lllJ,8CTBeHHbIH pa36poc TOKa 

TepMoreHepal.J,1111 HOC\.1TeJieM 3aP5l.lla np11 l':OMHaTHOM TeMnepaType 11 MaJiblM 

pa36poc 113-3a "Bb!Mopa::+.:11BaH115l Hoc11TeJie£1" np11 H\.13Koi-1 Te1.mepaType110( 

11cmrraHl15l T8PMOUl1KJil1pOBaHl1BM noKa3aJil1 TP\.1 B1'1.lla noBe)leHl/45! 

HecTa6!'1JibHOCT\.1 BT-xapaKT0Pl1CTl1Kl1 .ll\.10.llOB- K nepBOMY MO::t::HO OTHeCT\.1 

Cj'll.l,8CTBeHHOB MOHOTOHHOe 113M0HBHl1e BT-xapar:Tep11crnr:11 .lll/40.lIOB O.lIHOro 

nma nocJie Ka:t:.lIOfO TepMOl.l,11KJI\.1POBaH\.15l- Ko BTOPOMY - HB3HaY.11T0JlbHOe 

OTKJIOH8Hl1e BT-xapaKTBPl1CTl1K\.1 11 KOJie6aH11e ee np11 TepMOl.l,l1KJil1POBaH1111 

Ha YPOBHe "nJiaTO ". K TpeToeMY MO:t:HO OTHBCTJ,1 CYUJ,8CTBOBaH11e B napTl1\.1 

O.llHOro rnna .lll,10.lIOB c noBe.lleH11eM BT-xapaKTep11cT11K11 1-ro 11 2-ro B\.1.lla

CTa611JibHOCTb BT-xapaKTep11cTl'1Kl'1 .lll,10.lla onpe.lleJl5lJiaCb no OTHOCl1TeJlbHOMY 

113MBH0Hl1IO Hanp5l:t:eHl15l (dU%) Ha HeM np11 TepMOl.l,\.1l':JI\.1POBaHl111 no WOPMYJie: 

ui - u1 
dU = ----- * 100%, ( 1) 

Ul 

f.ll8 Ul- Hanp5l:iceHl1B Ha .ll110.lle nepe.ll TepMOl.l,\.1KJ!l1POBaH11BM 11 ui- nocJie 

Ka:1C1Ioro l.l,11KJia OXJ!a:t:.ll8Hl151 B :t'.\.1.llKOM a30Te • 

Ha p11c. 2 noKa3aHa HecTa611JibHOCTb BT-xapaKTep11crnr:11 xoporn11x ( 2- Kll 

1056, 3- AH 17) 11 lIJISI cpaBH0Hl15l nJIOXHX (1- Y.OHb 334, 4- Kll 503A) 

.lll,10.lIOB- BH.lIHO, Y.TO B T8l!8H\.18 50 TepMOl.l,\.11':JIOB Hanp51:iceH11e Ha .ll\.10.lle 

'-IOHb 334 MOHOTOHHO B03pocJio Ha 0,5%,Ha .lllilO.lle K,U 503A ynaJio Ha 0.8~{. 
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P11c . I. BonbT-a1-mepHble xapaKT8Pl1CTI-IKI-I n1-1onOB : 

1 - qOHb 334 2 - Kll !056 3 - Kll 503A 4 - AH I7; 
a - OPI-I KOMH6THOH TeMnepaType 300 K, 
6 - np11 TeMnepaType %HUKoro a3oTa 77,4 K. 

dU,o/, 

0,30 
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P11c. 2.CTa6HnbHOCTb OP~Moro Hanp~%8Hl-l~ Ha n11onax B %HllKOM 

63OTe np11 T8PMOUHKnl-lPOBaH1111: 

l - qOHb 334 2 - Kll 1056 3 - AH 17 4 - Kll 503A 
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dU,o/. 
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Pwc.3.CTa6ttnbHOCTb npRMOro HanPR%0HHR Ha TPex nwonax THna 

AH 17 B %HllKOM a3OTe nptt'TePMOUHKflHPOBaHHH . 

du.¾ 

0,20 

0,10 

o,oo,1 ------------1 

-0,10 

-0,20 

-0301+-~-.--,---,-~-~-~-~_J 
. 0 
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P~c.4.CTa6ttnbHOCTb npRMOro HanPR%0HHR Ha Tpex nwonax THna 

Kil 1055 B %HllKOM a3OTe npw T0PMOUHKflHPOBaHHH. 

4 

) l 

} 
:1 ,, 

:;\ 
11 

I ,. 
,:, 

~3MeHeHvte Hanpffi!CeHvl5l Ha 3TI1X .l{vl0.11.aX vlMeeT CKa'-lK'.oo6pa3Ho-npepb!BvlCTbitf 

Bl-1.lI, lff(l YKa3bIBaeT Ha HaJrw-1.vte 3HaKonepeMeHHbIX TenJIOBbIX .l{eqiopMauwA 

B Kopnycax .l{l-10.l{OB npvt TePMOUvtKJivtPOBaHvtl-1, TaKOH Bl-1.l{ HeCTa6vtJlbHOCTI1 

BT-xapaKTepvtCTI1Kl-1 .l{HO.l{OB rosopvtT O ITJIOXOM Ka~ecTBe coe.l{HHeHvt5l 

Me::t::.l{y 3JieMeHTaMl1 K'.OHCTPYKU1111 .l{HO.l{OB, 11MeIOII(l1Ml1 pa3Hble K03qlql11U118HTbl 

TeMnepaTYPHO~ 1IeWOPMau1111. KaK,Hanp11Mep: x:peMHl1H-M8.l{b, KepaMvtKa

-Me.l{b, MeTaJIJI-noJiynpOBO.lIHl1K-3ITOKCl1.lIHbM KOMilaYH.lI vi T-.lI- T.e. TaKOe 

MOHOTOHHOe 113MeHeH11e MO::iceT np11seCTl1 K ITOJIOMKe .l{HO.l{OB vi .11.aHHbie 

TI1TThl .l{\10.l{OB HeueJiecoo6pa3HO np11MeH5lTb B x:pv1oreHHOH TepM0MeTp1111. 

Ha p11c. 3 noKa3aHa HecTa611JlbHOCTh BT-xapaKTePvlCTI1Kl1 caMbIX 

JIY~rn11x .lil10.lIOB s Hallil1x 3Kcnep11MeHTaX - .lIHO.lIOB TI1na AH 17 (KHllP) np11 

TepMOU11KJil1POBaH1111- Bcer.o 6b!JIO 11CITblTaHO 25 .lIHO.lIOB 3Toro TI1ITa 11 

Bee ITOKa3aJil1 Bb!COKYIO CTa611JibHOCTh BT-xapaKTep11cTI1Kl1 np11 TePMOUWK

Jil1POBaH\111. ~3 Pl1CYHKa B11.l{HO, ~TO CTa611Jil13aU115l BT-xapax:TePl1CTI1Kl1 

B npe.l{eJiaX 0,01 % HaCTynaeT y:;ice ITOCJie 15 U11KJIOB OXJia::t::.l{8Hl15l y scex 

Tpex .lI110.lIOB. 

Ha p11c. 4 ITOKa3aHa HeCTa611JibHOCTh BT-xapaKTePl1CTI1Kl1 OTe~ecTBeHHbIX 

.lil10.lIOB TI1na Kll 1055 .,peKoMeH~oBalUfhIX B pa60Te 
161

11 noKa3aBllil1X Y.lIOBJie

TBop11TeJibHb1e xapaKTep11cTI1Kl1 np11 T8PMOU11KJil1POBaH1111- 811.lIHO, lffO CTa-

611Jil13aU115l BT-xapax:Tep11cTI1Kl1 3 113 5 11cmrraHHbIX .lIHO.lIOB' :S rrpe~eJiax 

0 ,07% HaCTYnaeT nocJie 10-15 U11KJIOB OXJia:)JC.l{8Hvl5l-

Ha p11c.5 noKa3aHa HeCTa611JibHOCTb BT-xapaKT8Pl1CTI1Kl1 .l{HO.l{OB 

T11na lloHb 334 np11 TePMOUl1KJI11posaH1111. ll1101I 1 11MeeT ITJIOXYIO cTa611Jlb

HOCTb, B03PaCTaIOIIIYIO np11 TePMOUWKJil1POBaHl111 .l{O 0,4 %, a .l{HO.l{ 2 11MeeT 

xoporny10 cTa611JlbHOCTh B npe1IeJiax 0,02 % B TeqeH11e scex UWKJIOB 

OXJia::t::.l{eH115l- T.e. 3.l{eCb Mb! Ha6JIIO.l{aeM pa36poc xapaKTePl1CTI1K .l{HO.lIOB 

0.l{Horo TI1ITa 113-3a Ka~ecTBa aaBO.lICKOM TeXHOJior111111X 113rOTOBJI8Hl15l, 

~3 5 11CITblTaHHbIX .l{HO.l{OB nma l!OHb 334 .l{Ba 11MeJil1 ITJIOXYIO CTa611JibHOCTh-

Pe3YJibTaTbl 11cmrraH115l scex 45 TI1nos .lIHO.lIOB CCCP 11 KHllP nox:a3aHbI 

B Ta6JI., r1Ie u 300K - ttanp5l::t::eH11e Ha .lil10.lie B np5lMoM HanpasJiett1111 

np11 KOMHaTHOM TeMilepaTYpe, 077 4K - np11 TeMilepaTYpe ::t::11.l{KOrO a30Ta, - , 
u - cpe.l{Hee Hanp5l::iceH11e Ha O.lIHOM .lIHO.lie np11 TeMnepaTYpe :it::111IKoro 

a30Ta B 50 U11KJiaX OXJia:.'lC.l{eHl15l onpe.l{eJI5lJIOCb no qlOPMYJie 
n 

_ E ui 
u = n -. r.l{e (2) 

U i - Hanp5l::t::eH11e Ha .l{HO.l{e np11 Ka:it::.l{OM OXJia::t::.l{8H1111, n - ~CJIO TepMOUWK

JIOB OT 1 JJ.O 50 ; 

dU ( %) - .cpe~HeKB~paT11qHoe: OTKJIOH8Hl1e Haf!P5l::t::8Hl15l Ha .l{HO.l{e onpeJJ.e

JI5lJIOCb no CJieJJ.YIOII(8H qJOPMYJie : 
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j }: 2 r ui - u l / n 

dU = i * 100 % • (3) -
u 

Ta6JI11ua 

nm .zt110.n:a U 300k /Bl U 77.4k /B/ u /Bl I dU /%/ 

Cs 50 Ul1KJiax-77 ,4K_l 
aH 008 0_53594 0.76482 0. 776160 _Q_,._Qi§._ 
aH 009 0.59476 0.87980 0.879700 o. o,rn 
aH 015 0.60847 0.97708 0.977070 0.034 

aH 13 0.60867 0.88113 0.881130 0.0068 

aH 14 0.60887 0.88192 0.881906 0.013 -~-~-----
aH 16 0.61847 0.94855 0.948548 0.00703 

aH 17 0.61672 1.02107 1.0210~;9 0.00166 

aH 31 0.54547 O.B5230 0. 8Fi2191 0.00552 ----
aH 134 0.60885 0.85048 0.851080 0.0149 --------- ·----------
aH 135 0.62391 0.99821 0.997520 0.0203 ----
aH 138 0.61738 1.02570 1.025614 0.00293 -------

40Hb 112 0.16211 0.39300 0.412017 1.261 ------
40Hb 223 'o. 36511 0.97317 0.973221 0.00401 

40Hb 224 0.35152 0.96954 0.969572 0.0099 ---·--

--~!OHb 232 0.35712 0.96955 0.969912 0.0159 ------
_'.-IOHb 236 ____ 0. :32403 0.96537 0. 9!35352 0.0077 ------

40Hb 23'1 0.35540 0.97294 0.9'/2984 0.0132 

l[OHb 240 0.34686 0.96948 0.969631 0.0141 

1-lOHb 243 0.36927 0.97705 0.977751 0.0227 

'-lOHb 244 0.35088 0.97157 0.!371483 0.00669 

'-lOHb 246 0.34229 0.97125 0.971124 0.00752 

110Hb 247 0.34732 0.96944 0.969239 0.00969 

'-lOHb 264 0.31215 0.95792 0.958110 0.0207 

40Hb 267 0.31702 0.96397 0.963637 0.0277 

1-IOHb 334 0.33164 0.96606 0.965944 0.00621 

40Hb 336 0_33072 0.96387 0.963946 0.0056 

'-lOHb 347 0.32186 
/ 

0.96464 0.964612 0.00663 

KOM 120 0.051784 0.55700 0.557961 0.0729 I 
6 

Ta6JI11ua ( npo,n:oJI~eH11e) 

Tl1n lil10.lI3 U 300k /Bl U 77.4k /Bl u /Bl I dU /%/ 

{B 50 U11KJiax=IILiKL 
KOM 121 0.060684 0.57295 0.572853 0.0539 
KOM 10r) -'-~ 0.067495 0.55043 0.552127 0.0868 
KOM . 124 0.082130 0.57192 0.572366 0 .1673 
~:OM 125 0_066141 0.61653 o .. 618173 0.114 
KOM 138 0.079574 0.58374 0.584035 0.0731 
KOM 151 0.07219.3 0.61494 0.616117 0.0711 
!',OM 152 0.078899 0.56963 0.569645 0.0834 

_KOM_ 154 ___ 0.049808 0.56988 0.570959 0.0895 
_x;Q_M_ 210 0. 37469 --------- 0.9'/528 0.975180 0.0122 

KOM __ 230 _____ 0.t->3333 ----------- 1.02531 1.025430 0.0340 
!':OM 242 o.ti~,184 1.(12336 1.023425 0.0195 ---------· --------
l,J! 104a 0.42941 0.98668 0.986142 0.0462 

___ KJ! 1056 0. ~1R023 0.96545 0.965781 0.0119 ------ --------
_K..JL503a ---- 0.41:l740 1.00063 0.998594 0.1545 --- ------·- ----------

KJJ, 512a 0.56108 1.00006 C>.998595 0.147 
.Ell. 517a 0.4()961 0.70385 __ 0..:.2_00506 _ 0.427 -- - ----------
_KJL5226 _______ 0.36B36 0.98994 ___Q_,5)8936 --· 0.0592 -- --------- -----·-~·-- -·---

du,% 

030 

010 

-010 

-030 

-oso+---,---.----r---,---,----r--....,...--,r--r---' 
O 5 10 15 20 25 30 35 40 45 N,u,u1<11 

Pttc.5.CTa6ttnbHOCTb nPHMOro HanPH%eHHH Ha nBYX nttonax THna 

llOHb 334 B %HnI<OM 830Te nptt TePMOUHKflHPOBBHHH. 
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4. 3aK;,'IIOY.em1e 

IT p0B8.ll8HHbie l1C nhITaHl1S'l noKa3aJil1, '.ffO np11 T8PMOL(l,IK.'ll1POBaHl1l1 

CTa611Jil13aL(l1S'l BT-xapaKT8Pl1CTl1Kl1 60.'lblllvlHCTBa .lll10.l{OB f-IaCTynaeT nocJie 

15-20 L(l1KJIOB OXJI3:ite.l{8Hl151 B :itel1.l{KOM a30Te, ViJIV! Ha 5 - 10 L(MKJIOB 60Jiblll8, 

Y.eM no peKOM8H.llall,MM aBTOPOB pa6oTh/111 .!13 ,I1MO,I10B npOM3BO,I1CTBa CCCP 
JIY'-lllleti CTa6MJibHOCTblO ( 0, 01%) BT-xapaKT8PMCTl1Kl1 06Jia.l{alOT .llMO)ll,l TMna 

K,l{ 1056, 113 .llMO.llOB KH,l{P - Tvtna AH 17 (0,002%). nocJie o6pa60TKM 

pe3yJibTaTOB V!CnbITaHMM Bhls:ICHV!JIOCb, '-l.TO npvt TeMnepaType :itCl1.llKOro a30Ta 

124 .l{MO.lla 22 TMnoB M3 223 MCflblTaHHLIX MoryT o6ecneY.V!Th TOY.HOCTb 

M3MepeHM5l TeMnepayypbl He xy:iii:e O .~:i%, !,13 HMX 71 .llMO.ll 8 TMnOB -

TOY.HOCTb He xy:iii:e 0,1%. 

B .llaJibH8HllleM as To Phi ny6JIMKall,vtvt nJiam1pyIOT 

BhI6paHHbIX Tl1nOB ,I1l10,I10B B l1HT8pBa.rre T8MrrepaTyp 

3YJI~TaTbl o¢opMMTb B CJ!8,I1Yl0~8M rry6Jil1Ka1J,1111. 

JlvtTe pa Ty pa 

rrpoB8CTl1 rpa,riyMpOBKY 

4,2-300 K l1 pe-

1. Lengeler B. Cryogenics 8 (1974). p. 439-447. 
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