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H c c n e ~ o ~ a ~ m  RaneHER ~ C O K O T ~ M I X ~ ~ ~ T J ' P H O ~  C B e p X I I p O B O ~ O C T E  Be- 

V C R  BO MIOFEX Jla60pa~op~w MEW. O~061dt H A T B P C  BH3HBBBT B M  

l I p a K T w e C K O e  H C n O J l b 3 O m e .  I I~H aTCW BO3HHEcarrr BOIIpOCH W8- 
JlErIHOI'O TEIIa  B ~ B B Y O A ~ ~ ~ C T B H I I  IQTICOB 3 a ~ H H l U  9BCTELl H a  XapaKTePHC- 

TEICE H C B O ~ C T B ~  EHCOKOTeYme~TyPHHX C B e P X I l P O B O ~ O B .  K TaICKN IIJ¶- 

KBYl 3a&UISeHHHX PaCTH OTHOCRTCR m a b C H H B  CSLWHOTOPHhIe B BBBKTPOH- 

me ny'am. 
B nep- padomax no odnyse~ao Y- Ba - Cu - 0 CWHOTOPII~OU a a e ~ -  

TPOHWW ~ J W C O M  n o ~ a 3 a ~ o .  ¶TO ~ O B ~ ~ X H O C T ~  n e p e m  odpa34oa 
K CO3ABHHD Y C J I O ~  JIW SBnlHTH BTO& KBpaMiUB OT A e I ' p w -  

mcomx a H e p  

HOCRT caomd x a p a K T e p  H H e  H ~ ~ D T  o m o m a m o f i  T W T O ~ .  

&iHHaR padola RBJUKBTCR IIpC~(MKBHEBM HE1III16X IfPB- BKCIIBPH- 

MBHTOB no H C C a e a O m  BO~A~I~~%CTBBII  C B A b a O T O m  m O B  BaeKTPO- 

HOB H HOHOB JrrJIepOm Ha BHCOKOTeMUBpaTyPHH8 CBepXUpoBOAHEKE. 

3KcnepBMeHTU IIO odnysemim EHCOKOTeYmepaT3(PHHX C B e p X I l p o B O ~ O B  

( B m )  IfPOBO,TI,WMCb H a  YCTaROBKe JlJb3 lWHep84EX aUeKTpOIIHbur 

H HO- nywo$'*'/. 088 Bummer B c e d ~  r e H e p a T o p  q a b c H o r o  aa- 
n p R x e H H a  ~ ~ n a  Apxwbe~a-Map~ca, aapn~oaaracca& HCTOP- 

BHK 3BpHXeHHt€X PBCTELI H C H C T e W  W8IgOCTKKK. H w e I I H A  BBeKTPOH- 

mix ~ O B  xa HCTOPHHIE B ~ & U I S ~ H H M  ~ a c m  mozrioro T m x a  nomercrr 
OT I ' eHBwTOpa  W a b C  X811psleHHB O T P ~ T ~ ~ ~ H O ~ ~  IIaWrgBOCTH, a NlR 

UOJJJPeHHR HOHOB - W B b C  X ~ W  I I O d O l 5 l T e ~ 0 f b  I I ~ P H O C T R .  Hc- 
TO¶EK 3 a F H B 6 I X  PaCTSfU COCTOET H 8  -0fb KBYBPH, HPOXO,I&HOM 

EHCOKOBOJlbTElOI'O H 3 O U T O p a .  -Topa ~ M H T H P Y K ~ ~ B ~ ~  ¶aCTEIW =3MH, 

B H T m 8 I ' O  W l e E T P O m .  B KBPeCTBB EEE4Ea 0 ILkaSMH B ECTOPI IWe  

H C l l O A b B ~ e T C p  ~ ~ & ~ ~ ~ X E O - B ( U I O R E E C T ~  BMETTe$? &T- 8dSKT- 

POAOM HBAReTcR Y e T U ¶ e C E a R  Y e a g o C T p ~ y p I 3 a R  CeTKa  C KO-en- 

MIY npospamwm - 0.6. B  atl lame L I n p x m ~ e m  w ~ o ~ g h ~ e  1tapaas8~- 
R'y¶KOB 3aPR.BKlWX PBCTPal,RCU(MbSflYhR B paCCMaTpaBa0MhM Hnolre 



Ha PBC. Ia npnBeneHhl ~ ~ B E C E M O C T X  IIJ~OTEOCTB TO= nywa saerrpo- 
HOB j OT WCCTORILaR M e w  aH0aOM E KaTOAOM D E j BOHHOI'O IIJrWa 
OT D (PHC. 16) n p ~  H ~ I I ~ H E E  m moae u =loo, 200, 300 KB. ~ T E  

BBBHCEMOCTE gam npeacTameme o M O ~ O C T H H X  xaPetKTepncTHKaX npmem- 
em& B 3ECIIBwETaX -0B BJleKTPOHOB E EOHOB JTnepO.IB. 

hmneme ocraromoro rasa B m o i i  m e p e  ECTOSHHK~ 3apmcea- 

lIbUr PBCTn H B KaMBpe c 06pE3WbGl COCTaBlWlO N ~ * I o - ~ T o P P . o T ~ ~ -  

Ka 3THx CHCTeM OCYlIleCTBBflRaCb BaRYgMHhIM 8J?peraTOM B1l-0~5. 
h ~ e p e m e  nanpmcem ac~ommce nao~m ocyweclrwocb mcoeo- 

OMHHM a€IJlETBJleM mpmcemm,a TOM ny%a sacTm - ~ ~ O K O ~ O J I O C H ~ ~ M  

DJXTOM TO= c peracrpaq~eii c m a n o ~  II~. I I I E ~ O K O ~ O J I O C ~  o c ~ o r p W .  

Pac. I. 3amcwaoc~b IUIOTHOCTH ToKa aJIeKTpomoro qka (a )  n n p -  
Ka HOHOB JTJIepO~ (6) OT pCCT0R.m M w  aKOAOM H MTOnOMD EpH 

a a n w e m  EI mione: 0 - I00 KB; - 200 KB; A - 300 xB. 

(MpaU NCOKOTewIepaTypHHX C ~ P X I I ~ B O ~ O B  llp6ECTaBJWJIE c O ~ O ~  

npmoyronbme n n a c ~ m ~ ~  TONIIHHO~~ 0,5+1,5 ta H mean c p m e  pas- 
MepH 5x15 m. Cxe~a 061~r9em E pacnonoxeme areMenToB B Kaanepe 

o 6 w e m  BbfecTe c E C T O ~ O M  aap~lpemi€x %CTU npmeAe:m na p~c.2. 

M E W  M3MEPEHWI IIAPAMETPOB MCOKOTE7MILEPATYPHblX 
CBEPXIIPOBODMKOB 

B npo~o~lauaut aKcnepHMeHTax HBNH H C C J I ~ A Y ~ ~ T C R  cne-e ocnome 
3LB~TePECTHKH B IIaPWeTPH BtiCOEOTeUIIepaTy'pHHX C~PXIIPOBO~OB: 

I )  TemepaTyye nepexom; 
2) CO~pOl'EBJieEEe E KPHTHP~CIG~ TOK; 

3) CTPYKTYPai 
4) a n e u e ~ m d  c o c r a ~ ;  
5) ~oltor!X@lH% ~OXPXHOCTH. 

Temeparypsiue nepexom E conpoTHaneHae obpa3uo~ onpeaeaumcb 

serupawTosemm MeTozorr ameperrmrrr yaerbxoro conporxaaemw. &OK- 

cxevra ~3laepmems~oiI YCT~HOBKH npHBezeHa KB PHC. 3. B 3 ~ y  Y C T ~ H O B K ~  

EXOAET H3MePETeJlbHaR mTaKl'a, B K O T O ~ ~ &  YCTBBBB.XEBBeTCR 1 t ~ ~ J l e m e d  

obpa3e~,Xt CHCTeM€i adeETpom. &H ruLllDneHaR o6pa34a B E3MepETedb- 

BYD cxew ~PBYBBRIITCA np-e 30~10se~ue ROHT~KTH. n p   TOM conpo- 
rsm.neme KOET~KTOB $ 1 0 3  OM. 1.13wpem meamor0 conpomnm- 

C B e P X l I ~ B O ~ B  B 3aBECEMOCTE OT TeYllepBTm B e m C R  BB mCTOTe 

f=250+500 Ih. Te rgpa o6pa34a onpeaeJuwTcrr nm nomm T~IUC+ 
uerpa TBO ( R=I O ~ H H I I  06pa31~0~ xo asornoti ~eme-  



I 

I 
paTypH coaTaBaReTm 20+30 ramp. lLRfI onpexenem TemepaTypm nepe- 
x o n o ~  a 4  n p m e w c f i  E E H ~ ~ K T ~  iaeTox, yIIpoqeum cxem KOTOPOTO 

I 

I 
npencraaneHa EB p ~ c .  4. Ilccaepyehadi odpaseq ycTamm.amaeTcsr M e w  
JLBJWSX Ka;TyrlmtaMH, BbLXOX 37-1 IIOJJWD¶EieTCR K Y2-8 C O r J a C H O  d n 0 ~ - C X ~ M ~  

~ s ~ e p x ~ e n b a o f i  y c ~ a ~ o a x r r  ( p ~ c .  3). P a d o s a ~  sacToTa reHepaTopa r3-10 2 

B 3TOM MeTOne COCTaBhReT f= %I0 a. BJlFlEHa KPETE¶eCKOl?O TOM, 

~ npoTeKarolsero vepea odpaaeu, ~ a x o ~ m W c r r  B csepwposomeu COCTOJTHEE 

I I ~ E  ~ B O T H O B  ~ e m e p a ~ y p e  , onpexemnacb no c x e ~ e  , wx~enemofi H a  p ~ c .  5. 
BJWDiHa KpETE¶eCKOrO TO= OIIpe$LeJlfUaCb PaBeHCTBOM B~~ IIa- 

xeHm H L I I I ~ ~ ~ H J W  H a  odpasue, H ~ M B P R ~ M ~ L X  z u @ $ e p e w a n b ~ b ~ ~  ycanaTeaeM 
I 

npnATc/2 wc -xocTaTowo MU) n npx ~ 3 0 ~ ~ 0 %  TemepaType 06pa3w B 

yCJlOBEwt fleJlE¶eHkUi BeJlEWHH TO= B 4eIIH. TOK H3MepeTCII ~ ~ C K O H T B K T -  

mm cnocodo~ IIPE nourom ~ p a m @ o p ~ a ~ o p a  TOM (now P o r o ~ c ~ o r o )  . Bra- 
c ~ p w  c m o ~  ocyulecTmmacb H a  s a u o ~ ~ ~ w e ~  myxngsemM o c m -  
norpa@ CI-17. 

P~HT~~HOCTPYICTYPHH~ aBLUE3 CBePXIlPOBOPJIHKOB npOBOAmcfi Ha 
peHTreHOBCKOM D @ ~ ~ W L " L ' M ~ T ~ B  flOH-3fl. 

3 n e ~ e ~ m  aBaJM3 odpa340B UpoBOpJUCSX MeTOXOM 3JleKTpHHOrO 30H- 

aa c noMomIo nonynpoBommoBoro cneKTpoMeTpa peHmeHoBcKoro H3JryrIe- 
Link System (mJIW3) Ha PaCTpOBOM 3JIBKTPOHHOM MBKPOCKOIIe 

JSlt;440 (,%IOU). 

I- me, CO - c a e p ~ p o a o ~  
odpaaeq; I;Y - &w@epe~q~- 

m d  ycanarenb; IIP - no- 
RC Poroac~oro; 0-9 - oc- 
4mnorpa@ (C1-17). 

I 

I 

Bcnenc~mue ~edonbmoro no rnydme odpa3qa npodera aueKTpoHoB (YCKO~X- 

I wee Hapmeme - 20 ICE) aneMeaTnw mam3y noTSsepraeTcR n p o -  
~ e p m o c ~  cnoB obpawa rydmorof /V I mud. 

Tonorpa@m nosepmocm c ~ e p w p o m ~ o ~  HccnenoBanacb H a  woac- 
KOM PaCTPOBOM mpOCKOIIe JSM - &QO. 

PWIlbTATd 3KmmfEHTOB 

M c c n e n o ~ m  n p o m m c b  ~a odpa3ue TEIB "bulkw6( Y-Ba-Cu-O , 
Bi-Ca-Sr-Cu-0) LI nO5PECT&ILIL ( Bi-Ca-Sr-Cu-0 ) W, 

Ha PEC. 6 IIPHBeXeHH @OTO~P~@EE noBepmOc~H odpawo~  Xo odnyse- 
HHII ( PRC. 6a (6)  - Y-Ba-Cu-0, pac. 6r (6) - Bi-Ca-Sr-Cu-0 

pxc. 6 e (m) - Bi-Ca-Sr-Cu-0 H nocne EX odnysem a r e x ~ p o ~ a m  
E H O H W  (PEC. 6 ~ . B , L I , J I , ~ ) .  h p a ~ e ~ p ~  IIy¶KOB =CTm , Xap=TepECl.HKH 

06pa340B npEBexem B  adm me k 2. Ha pxc.7 npmenemr B ~ B E C ~ O C T E  

ConpomaneHaR B E C ~ ~ T O B H X  odpasqoa OT TeMnepaTypu R/R1 = F(T) . 
~IJLR npmepa H a  p ~ c .  8 npexcTaanem s a a a c m o c ~ ~  x s ~ e a e ~ a ~  c o n p o m e -  
HHR odpa3qa Bi-ca-sr-cu-0 xo E nocne 0 6 ~ 1 3 ~ e ~ m  xoaam yraepoaa. 
IlccnexoBame ~ ~ T p ~ e m r o f  Kepamm noxasano, ¶TO odpaaw M ~ O  ycnowo 
p a a n e m ~ b  na me r p m :  n e p w  rpyma odpawoa nweeT Tc-85-90K, a 
BTOP~R Tc- 78+80K,np~ 3TOM H ai@ema B O ~ ~ ~ ~ ~ C T B B R  C P U ~ ~ H O T O ~ I I ~ L X  3 a e ~ -  

TpoHworIty¶KOB (C3II) ~EkWFXEH, CM. PEC. 9 (~~BS~CEMOCTE R/R1=F(T) ). 

M3 STEX ~ ~ B E C E M O C T ~ B  -0, ¶TO: I )  TC CMeweTcR B O ~ J I ~ C T L  donee 
BHCOKax 3EWIeEEit; 2) JUlfi odpaaqoa C BhlCOKHM TC B B ~ ~ J . ~ , ~ ~ T c R  T O ~ ~ K O  

yareHbmeme conpoTHBaem. 
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?a. 3amcmoc~a AJM B E C M ~ T O B ~ M  IIOJIE- 

KpECTaJlJlH¶eCKax 06pa340~ XO 06- 

JlJTeHHR IIgsKOM 3JleKTpOHOB (0 ) H 
nocne o6nyuem I0 s f m y n b c a ~ ~ ~  

3leKTPOHHHX IIY(IK0B ( ) E 26 EM- 

WnbC- 3JleKTPOHHliX IIWOB (A ). 
R/R1 = F( T 1. 

&C .~.*BHCEIMOCT~ 

C OIIpOTEEUIeH!d.H 

obpasqa ~3 MC- 

b t y ~ o ~ o t  xepamm 
OT TeMIIBwTYPX T 
no 0 6 ~ l ~ ~ e ~ m 1  (0)  

E nocne 0 6 n y s e ~ m  

Eonam yrnepom 
(.I (H = 200 m- 
nynbcoa) . 

Pnc .9. ~ ~ B H c E M o c T ~  R/R =F(T) aNI E T T P H ~ B O ~ ~  K e m K E  Asyx 
T~I IOB AO 06~ly9eAm (0 ) a nocne 06 e m  ~ ~ ~ K T P O W H M  II~YICOII 
( nnomocrbm TOM J =  1000 A / c F  c xme~~uecxoi i  aseprueit 
2% xaa a araTensHocsso mnynbca - ~ O H C ;  mcao pmynacoe 

N = 10. 

F'Ec . I0  . P e H r n e ~ o ~ c m e  mi$pa~~orpamm -m &pas- 
QOB Bi-Ca-Sr-Cu-0 ( w b u l k ' ~ ~ o  O ~ ~ H E J ?  (1) noc- 
ne O ~ J I J T ~ H P ~ I  ~ ~ ~ I C T ~ O H ~ I U E  (2A nocne odnynem aom- 

yr=POna (3). 



B cany onpenenexixwro p a 3 ~ m m  M ~ X ~ I E ~ M O B  B O ~ H B ~ ~ C T B I ~ R  m y n b c -  

wuc CU~HOTOPRW a n e x T p o m  ~ W O B  P m m y n b c w i x  ~ ~ W O B  POHOB yrne- 
porn na HCCJleWeMHe BHCOKOT8MIepaTypHHe CBepXl lpOBO~HEKH P a C C M O T P m  

p e 3 y J l b T a T H  o b n y s e ~ ~ t  lI0 OTJtenbHOCTK. 

Kax 6wo noxaaao B pa60.rax/1*g< npn 0 6 6 ~ 1 ~ 9 e ~ m  CHJ~~HOTOPHHME 

~ ~ ~ K T ~ O R H H M E  qwurn npm B h m m e m m  ycnom:  , 

r = -  ------- 2 h 2 c ~  > T u ,  
p A ( I )  

rne rP - T e r u i o B a s  IIOCTORIIH~R 0 6 n g g a e M o r o  obpasw, h  - npo6er 
3neKTPOHOB B 06pa3ue. JJ , C ,  - ILnOTHOCTb. YneJ lbHaR TeIIJlOBtmOCTb. 

K O B @ $ ~ € ! H T  TeILAOIIPOBO~OCTK 06pa~qa; ltu - JIJlHTenbHOCTh HMnyJlbCa 

A 
me Jb- TOK IIYgKa 3neKTPOHOB, J A =  178 6' KA , (f= $ . f - PemRfITH- 
B U C T C ~ P  @ ~ ~ o p ) .  kpyrme a H o M a n b m e  ~ @ $ ~ K T H  m n e J l e m  a ~ e p r m  B se- 
uIecTBe ~3-3a T o r o ,   TO <Tb<<J,, , T ~ K W  H e  I I p o I I W T C X  IIPE O ~ T ~ H L I E I  

c u n b H o T o w m m  a n e x T p o H m  n y w  c y ~ a 3 a ~ ~ ~ ~ n  m e  n a p m e T p m .  

r~1y6ma np6era  3neKTPOHOB B H T T P H ~ B O ~ ~  Jb B ~ I c ~ o B o ~ ~  KepaMHlce npeHC- 

T a m e m  B ~ a 6 m e  3. 
M3 ~ a 6 ~ m q ~  -0. T TO w e n e r n e  T e n n a  W e T  H a  ~ O B O J ~ ~ H O  6 0 n b l ~ 0 f i  

rw6me rrpodera. 
L ' O T O ~ ~ H H  nOBepXHOCTLI H T T P L I ~ B O ~ ~  LI ~ C M Y T O B O ~ ~  K e p W R ,  n p H m -  

neame H a  p E C  . 66 .6~ .  6X, 63, I I O K a 3 H B m T  XX n o B e p X H 0 c d  n e p e n m .  no- 
p o r o B o e  s~aseme no ~ O T H O C T H  M O ~ H O C T H  n-, npx K O T O P O ~  ~a6mme~- 7 
C f l  I X O B ~ ~ X H O C T ~  npO-,JWI nTTpHC?BOfl K e p W  C O C T a ~ e T  B T / C / ~  

a m B H C M ~ T O B O ~ I  R e p a m -  ~ X I O ~ B T / C ~ .  KpoMe T o r o .  n p o n n a B  

~ i - ~ a - S r - C u - o  6 o ~ e e  omopone~, sen Y - ~ a - C u - 0 .   TOT *KT 
MOlKeT 6 H T b  JaCnOJlb3OBali B TeXBHKe CBq n p E  BO3tdOXHOM HCIIOJlb30- BH- 

COKOTeMnepaTJTPHHX C B I ? p X I l p O B O ~ O B  B  TO& TeXQUfe AJM CEIEX0lIIU nC+ 
11,12/ T e p b  BY-MOIWOCTH &'M8HbII(e- ~ U U C ~ O H ~ P O H B O C T ~ &  I I O B e P X B O C T d  . 

pmc.6~ BElDIa PeKPHCTaaRH3- HTTPE~BO& KBPBMHKB. 

I Iowpxr ioc~~~& n p o m  n p m B o m T  H e  T o n b K o  K y M e H b m e m  m T e r -  

p a J l b H O r 0  COUpOTHBJleRHR BHCOKOT8MnepaTYpHHX CB8pXlIpOBO,I@ZEKOB, HO E K 

ymnmllprsesm K p n T m e c K Q r o  TOW.   TOT p e s y n b ~ a ~  M ~ O  n o m T a T b c R  

0 6 ' b f i ~ H E ~ b  C03ABHHeM "MOHOWTHO~'O* T O K O H B C ~ e l ' O  CJlOJi. 

Heo6xomo OTMeTHTb, '+TO B ,U&EHO& pabore m H B a e T C R  E E I T e r p M b -  

 KT H B M ~ H ~ I I H R  C o n p o m m e f I H I I ,  T.K. MO- 06paaua qomc- 
X O ~  H a  r~1y6me npodera ~ J J ~ K T ~ O H O B ,  ~ e a b m e i l  TO- 06pa34a. 

A M O ~ ~ W  0 6 p @ 3 4 0 ~  Q p E  aA8KTpOHHOM 06ayne1-m H e  H ~ ~ A P D J I B ~ T C R ,  

a S T 0  I W B 0 m T  K B03YO2ZIOCFH HClIOJlb30BaHE.E B H C O K O T e M I I 8 P a T ~ E H X  CBBPX- 

n p o ~ o m r a K o B  B T e x a o n o m s e c m  nccneaommm BTEX M a T e p m a n o B .  K a r o q  
BHB0.Q' I I P H B O m T  aHadki3 CTB&KOMBTPII¶BCROrO COOTHOIIIeHEfi Y-B8-CU-0 

H B i - C a - S r - C u - 0  . 

0 6 l 1 y ~ e m e  E O H ~ M ~ :  o T n m a e T c R  B ocaomosrr npouecca~m na ra1y6me EX 

npobera, T.K. 3 T a  ray6w CYnIeCTB8HHO MBWlUe, ¶ e Y  l & l f i  9 ~ 8 K T P 0 8 0 B .  B 
~a6mue  4 n p n s e n e x x t r  31iasern h  B s a a a c m o c ~ ~  OT m e m s e c ~ o &  a H e p  

r m ~  HOHOB yrnepona. Tab- 4 

E , xaB I00 I50 200 250 300 



d 3-0-e MOXHO CnenaTb cnepyx)que euaopu: 
- ~ O B ~ ~ X H O C T H H ~ ~  npOMaB H T T ~ H ~ B O ~  M BMCMyToBofi KePaMMKM npM UMnynb- 

CHOM 3neKTPOHHOM 06nyrle~uu nPHBOJlHT K YBe,lIHrleHHX) T0KOHeCy~eA cnoco6- 
I HOCTM B i paaa; 

- npU K H H ~ T M ~ ~ ~ C K O ~ ~  3HePI'MM 3JIeKTPOHOB 100 - SC)U K O ~  M quuaba~duec- 
I KHX TenJIOBLJX np0~eCCaX ( iTpH ,MUTeJIbHOCTH MMnyJIk+Ca TOKa nyrl~a,~etib- 

ueR Tennoeofl ~ O C T O R H H O ~ ~  ~ e q e c ~ ~ a )  noporoaasi ~ ~ O T H O C T ~ , M O I ~ H O ~ T M  nywa 

I 
/ 3JleKTpOHOB Wfl nOBepXHOCTHOr0 npOluIaBa COCTaRJIflEiT 10 I L ~ / C M ~  LUIf i  MT- 

TPMeBofi Kep€NMKU, 4' 10' bT/cM1- JWfl BHCMYTOBO~ ; 
- fip0nJIaB nOBepXH0CTM CHMXaeT MRKPOHePOBHOCTLI C 10 -13 MKM PO 

I m M ;  
1 - 06~ryrle~ue M T T ~ u ~ B o ~  KePaMMKM UMnyJIbCHbM 3JIeKTpOHHbM nyrlK0M C 

1 naoTHocTbro ToKa j e - l O O  - I O U ~  A/CM npusopiT K ee p e ~ p ~ c ~ a n n u 3 a u , u ~ ;  
- yM0KblneHEle MHTerpWIbHOrO COnpOTMBJIeHMR Y-80- CU-0, &' -6-S-Cb-O * 

B i - 2,3 pa3a npOMCXOJlMT npM 06nyrle~uu ny4KaMM 3JIeKTpOHOB CTU-JC)L)HC, 

L-IU~ - dc)C) ~ 3 8 ,  &-I0 - 1000 A/CM'; 

- 0 6 ~ r y r l e ~ u e Y - & - C u ~ , & - ~ - ~ r - t - O n y u ~ o ~  MOHOB yrnepona c%-dUU HC, 
L.-IOC) - 3C)U ~ 3 6 ,  ji-I - Ou k.  /CM' nPMBOpiT K YMeHblileHMP3 HHTeI'PaJIbHO- 
r o  conpoTusneHuR 06pa3yoa B I , &  - I,U paaa; 

- IlpU O ~ J I Y ~ ~ ~ H M M  BMCOKOTeMnePaTYPHblX CBePXIlPOBOJlHMKOB IlyrlKaMM VaC- 
~m c Y K ~ ~ ~ H H ~ T M H  Bme napaMeTpam He npowcxo,nuT ux a~o@n3a1pu; 

- YCOBepoleHCTBOBW H M I I J ' J I ~ c H ~ ~ ~  MeTOn M3MepeHMfl KpBTLlPeCKOI'O T O M  

ceepxnpononmipix 06paayoa. 
~ B T O P H  BkLpaRaIOT dlIiir0xapH0~Tb B.M.JIyuln~o~y, O.H.O~WIOBBW 

s a  nouoqb B pa6o~e .  
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