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TBepnoTenbHbIe MHlUeIUf C nOJ'MPH30B8HHbIMH R A P M U  n e h e p ~ ~  UIH- 

W K O  HCllOnb3YIOTCff B ~ K C ~ ~ P H M ~ H T B ~ ~ H O ~  @ H ~ H K ~  BbICOKHX 3IieprM. 
T ~ M  H e  Menee npo6ne~y  onpeneneiim crenerin ne i i~po~~o i i  nontIpmaum no 
CerO BwMeHH HWb3R CWTaTb pewemok. &IR Muwe~ek C nOnRpki30BaHiibI- 

MH IIpOTOHaMU T a K m  38Parla PeIIIaeTCR XOpOUO O ~ ~ ~ ~ ~ B B H H ~ I M  H CTaBUUM 

TP~PWOHH~IM C~OCOGOM: H ~ M ~ P R ~ T C R  OTHomeHne u m e r p a n b ~ o f i  ma- 
CHBHOCTH cnempa Marjimnoro posaiica OT npoToHoB, B L I C O K ~  nonRpn- 
384HR KOTOPbIX IIOnylIeHa AHHaMHVeCKUM MeTOAOM, K  TO^ Xe BWIHUHHe 

W R  CJIyrlaR, KOrna  IIpOTOHHbIe CllHlibI HaXOrUlTCR B TelUIOBOM paEHOBeCHH 

c p e m m ~ o k .  O g n a ~ o  ananmn-yna nei'rrpon~oro Mmmnoro pmsanca 
( A M P )  W R  CoCToRHHR TepMHrlWKOrO pmHoBWm HaCTOnbKO Mma ( ~ O W H  
B 100 P a ,  CPmHeHHK) C BMIIJIHTYLIO~ IIPOTOHHOrO npH OnHHaKOBbIX TeM- 

nepaType H M ~ ~ H H ~ O M  n o n e ) ,  wo J ~ O T  MeTon C T ~ ~ ~ O B U T C R  H e n a n e m b I M  

B yC!JIOBWXX ~ J X y m b r x  n0MeX H HmOAOK B 3KCllePHMeHTaJIbHbIX 38nBX 

y c ~ o p m e n e t k .  B Hamornee epem cmnesb n o n ~ p ~ m u ~ ~  nei'rrpomok m m e -  
HH BO MHorHx cnyrla~z onpenenRerqR no omomenw H K T ~ H C H B H O ~ ~ ~  n ~ y x  
K o M n o H e m  nonnoro cnempa nornowe~m A M P .  IIpu J ~ O M  3w9a  c~onm- 
CR K npenmmnenm nomoro cnempa B ewe C ~ M M ~ I  m y x  KPUBLIX, KM- 

n a ~  ~3 KOTOP~IX OmcbmaeT nornoweme 3 ~ e p r m  npn P ~ ~ O H ~ ~ C H O M  nepe- 
xone Memy c o c e n ~ ~ m  Y ~ ~ B H R M H  ~ a n i m o i i  3~eprnu. B pewenmi ~ a ~ o k  
sanam c y w e c ~ ~ y m  ma PWH~IX nonxona. Ilepsbd COCTOHT B neTanbHoM 

PaCrleTe KOMnOHmT KaK @YHKIJU~~,  3 m H C R W X  OT 4 + 6 IlapaMeTwB, Bapb- 
HPYR KOTOPLI~, ~LIJYT ~asi60nee nonxomwee peme~ue  /'# BO B T O ~ ~ M  

nonxone s ~ c n e p u ~ e ~ ~ a n b n b d  cneKTp nornowenm A M P  nocnenosaTmHa1- 
MH IIPH~~HXC~HHRMH pE3J&?J'IReTCR H a  me KOMllOHeHTbI, @YHKUHR @0pMb1 
KOTOpbUS YnOBJIeTBOpReT CaMbIM 0 6 ~ 4 ~ ~  K ~ H T ~ ~ H R M / ~ '  '/ . BnepBbIe TaK0fi 
MeTon p a 3 p a 6 0 ~ a w  H npmenen e/3/ . B nepBoM cnyrlae npouenypa onpene- 
neiim nonRpmaum ~pe6ye-r 6 o n a m ~ x  3aTpaT BpeMeHH Ha 3 B M ,  a BO BTO- 

POM - HeHOCTaTOrMO XOPOlUO O ~ O C H O B ~ ~ ~ ~  H H89e)lCHa. 

B n p w a r a e ~ o k  pa60re npmonHTcJi o m w e  npoUeAypb1  06pa60~- 
KU cnempoe, n o 3 ~ o m w e i i  nonywra 31iase~ne naparvfeTpoB @YHWHH @p 
MbI nHHmi nornowe~m W P .  *H IIapaMeTpbI ~b16paiibI TBK, PTO H e  38BH- 

CRT OT menan  n n e p n o f i  nonRpki3v.  3nanne JIHX KOHCT~HT ~ O ~ B O J I R ~ T  

6b1c~po B L I P H C I I ~  nonRpwaummbIe napmeTpbI n d i r p o ~ ~ o k  IIOJUIPH30- 

e-oii mweiin no nerKo w M e p r r e m I M  xapamepncnrKaM 3Kcnepma- 
T a n a n o  nonysennoro cnempa A M P .  B M B O ~ ~ I  n m f i  pa60~x.1 IIpoBepeHbI 

Ha npaMepe 06pa60~m cnempo~ ,4MP, nonyqembnc OT nekrposos, conep 
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C n A m  I. - -- 



m w x c ~  B B e U e C T B a X ,  n p m e H R e M b l x  LUIR n e i i r p o m o f i  n o n ~ p ~ o ~ w o f i  

s a ~ o p o x e ~ ~ o f i  m u e H n  : ~ T ~ H A H O J I ~  (CD OD)2 w npomaona- l ,2  
C3D6(OD),. 

B p a c c M a T p H s a e M o M  cnyvae ocb KBZLHTOBZLHI~R H a r t p m n e H a  B n o n a  mew-  
' 

H e r 0  M W H U T H O r O  n O n R  H . ~ Y C T ~  n (1 )  , n ( 0 )  , n (-1) - OTHOCHTWIbHbIe 

sacene~~ocrw y p o s w e f i  3~eprne  co s ~ a s e ~ w e ~  M a m m o r o  ~ ( L H T O B O ~ O  1 
w C Y I a  m .; 1,0, -1 C O O T B e T C T B m H O .  Torna A J W  K O M n O H e H T  pi k i  Pi, m R  B e K -  

I T o p a  a ~ e ~ s o p a  n o n ~ p a s a ~ m  a ~ e e ~ / ~ /  : I 

no~x~pu3aum P H B b I c T p o e H H o c T b  A - n o n ~ p s s ~ s o ~ ~ b ~ e  n a p a M e T p b 1 ,  non- 
HOCTbH) O l - $ H C b I B ~ U H e  COCTORHWe IIOJIfXpW30BZLHHOrO ~ H C ~ M ~ J I R .  

B T B e p A O M  T e n e  n p U  H W ~ K O ~ ~  T e M n e p a T y p e  B COCTORHUU B H y T p e H H e r O  

P a B H O B e C m  c ~ H H o B o ~ ~  CWCTeMbI 3aCeJ'IeHHOCTki y p 0 B H e f i  COOTBeTCTByIoT  

6 0 n b u ~ m o ~ c ~ o M y  pacnpenenmm: n (m)  -. e( - Em/ k T, ). C m o s m  T e M n e -  

p a T y p a  T, M O X e T  3HaYUTWIbHO OTnUYaTbCR ( B  300 400 pm, H a l l p U M e p ,  

n n H  B ~ I C O K O ~ ~  c T e n e H w  n e k r p o ~ ~ o f i  n o n ~ p w ~ n u )  OT T e r u n e p a T y p b I  p e u e T -  

KW. Co6c~semb1e s ~ a s e ~ m  s~epraw n e f i ~ p o ~ a  B M a r H m o M  none H ,  H a n p m -  

JIeHHOM B A O n b  OCH Z ,3aBWCRT OT M W H U T H O r O  KBZLHTOBOrO YWCJIa Ill= <I ,>/'/ : 

n e p B 0 e  U I a r a e M O e  B ( 3 ) ,  n ~ n O P I Z ? i O H a J I b H O e  C( - MWHHTHOMJ?  M O M e H T Y  

m p a ,  O n s c h I B a e T  s e e ~ a ~ o ~ c ~ o e  p a c U e n n e H w e .  B ~ o p o e  - s s m o n e f i C T ~ n e  

K B W p y I l O J I b H O r O  M O M e H T a  R A p a  €9 q C r p a A H e H T O M  3JleKTPUY@CKOrO n 0 n H  

M O n e K y n b I .  B b 1 p ~ e ~ W e  ( 3 )  IIOJIyYeHO B n e p B O M  I I O p m K e  T e O p u U  B 0 3 M y -  

U e H U i i ,  B n ~ A n O J I O X e H U U  a K ~ k i a n b H 0 f i  CWMMeTPWH T e H 3 0 p a  r p a U e H T a  

3nempmec~oro norm, e Q  - s ~ a s e ~ n e  ~ e ~ s o p a  B n o n b  r n a B ~ o i 4  oca, H a n p m -  

J IeHUe  ~ 0 ~ 0 p o f i  B ~ I ~ P ~ H O  B A O n b  OD HIIH C D - c B f f 3 e f i  W COCTSLBJWeT yron 8 C 

H a l l p a B J I e H U e M  B H e U I H e r O  M W H H T H O r O  IIOJW. Bb~paxeme  ( 3 )  ~ ~ 0 6 ~ 0  I I p e A -  

C T a B H T b  B B H A e  

% e ~ ,  ~ ~ o ~ o ~ ~ o H ~ ~ J I ~ H J &  me, H a  nsa-~pn n o p 9 q K a  M e H b u e  o c r a n b ~ o f i  sa- 
CTU C Y M M b I  PJIR A ~ ~ ~ ~ O H O B  B A H O n a X .  ~ O ~ T O M Y  PJIR ~ ~ J I ~ u I u H C T B ~  cnysa- 
e B ,  npencrmnmrunx nparcmsec~nii m T e p e c ,  M O ~ O  CrMTaTb:  

C y v e T o M  pacnpenenesm, 0 6 0 s ~ a r ~ ~  x = p H / k x ,  nonysm P J I H  P H 

A W 3  ( 1 )  W ( 2 )  : 

T ~ K H M  0 6 p m o ~ .  npn c n e n a m o M  sbIue n p e n n o n o x e H n a  B c e  n o n H p a -  

3 U U O H H b I e  n a p a M e T p b 1  MHrUeHH M O r Y T  6bmb B b I p a X e H b I  Y e p e 3  r . 
0 o p ~ y n b 1  W R  P H A sepes Em w ( 4 )  6b1nu n o n y s e H b 1  J l . M J l a w y -  

C O M / ~ /  . Cornac~o ~ T W M  @ o p ~ y n a ~ ,  ( 7 ) ,  B n o n a s n R m r U e M  60nbrnn~c~se 
U I y Y a e B ,  RBJlHeTCH X O p o l U H M  ~ P H ~ J I H X ~ H H ~ M ,  C0OTBeTCTBYH)l l IZie  n O n p a B -  

K H  K K O T O ~ M Y  M O ~ O  n e r K o  B ~ I Y H C ~ H T ~ .  0 6   TOM 6 y n e ~  C K ~ S ~ H O  H m K e .  

npu B b I n o n H e H w u  ycnosHii ~ a 6 n w e ~ w r  m e p H o r 0  p e s o H a H c a  ~ a o -  
s a c T o m o e  none mnyunpym n e p e x o n b 1  M e m y  cocemmn YWBHRMH see- 
M ( L H O B C K O ~ ~  3 H e p r H u  ( n p - m a  o ~ k p a  A m = t 1 )  . K B a , q p y n o n b ~ o e  B ~ Z L H M O -  

n e f i C T B W e  IIpUEOAHT K YLLINpeHHlO 3THX y p o B H d i ,  K O T O P b I e ,  K P O M e  T O r O ,  



CTSLHOBIITCII He3KBZWHCTWHbIMII (PHC. 1) . n0nHb1#  CneKTp I I O r n O ~ e H ~  

DMP npencTasnc IeT  c o h #  cynepnosmm n B y x  c o c T a s n m w a x  1 a 2 
(pac. I ) ,  o n n c b m a m w a x  c n e K T p  nornoweam npn nepexonax m = -1 + 

m = 0 a m = 0 + m = 1. Ecna s n m H a e  p m n o s a c T o T H o r o  nonc I  Ha  sace- 
n e m o c T a  yposse# n p e ~ e 6 p e m ~ o  MMO, TO ecrecrsemo c w T a T b ,  wo m T e r -  

P m b H b I e  UHTeHCWBHOCT'H I1 II Ie KOMnOHeHT ~PO~OPUIIOHaJ IbHbI  PWHOCTH 

H ~ c ~ J I ~ H H o C T ' ~ #  COOTBeTCTByIoU(HX Y ~ O B H ~ # .  ~ Y C T ~  H & ~ ~ H o :  R = 1 e / I  , 
TOrna ,  IIOCKOnbKY 

H a i r s e ~  c o o m o m e H a n ,  ycrmasnmamwne C B I I S ~  M e w y  n a p a M e T p a M a  

c n e K T p a  nornoweam mP a r (ma R) . 
~ ~ ~ ~ I I O ~ O X M M  (neTWIbHb1fi SLHmli3 3KCnepHMeHTaJIbHbIX naHHbIX non- 

T s e p m a e T   TO nPennono)fce~ae/l'P ) , ,TO ZicKoMbIe K O M ~ O H ~ H T ~ I  #x) 
c n e K T p a  @(XI M O ~ T  6blTb n p e n c T a s n e H b 1  @ Y H W ~ M H ,  n e p e x o m w a M a  

OnHa B nPYrYIo npki 3epKWIbHOM (oTHocHT~JI~Ho OCH Y) 0 ~ 0 6 p a X C e ~ k i H :  

me x = ( v  - q , ) / v Q .  

Pwnenm 06e sacra (10) Ha  

me m T e r p a p o s a n n e  npoa3~onmc11 no BceMy cnempy, nonysm B b I p m e H a e ,  

B KOTOPOe B O # ~ P  TOnbKO HOPMHPOBSLHHbIe @YHUIIZI: 



y x e  s c n o n b s o ~ a n o c b  B K a s e c T s e  K p a T e p m  OTC~TCTBHR n c ~ a x e ~ n f i  n o n y q a e -  

M ~ I X  c n e K T p O B  AMP. 
M 3  (12a) BHAHO, YTO 

B,= 7. B,,  

( x  = 0) e TOYKY, nemauym H a  cepenme paCCTORHm M e m y  n n K a m i , n  AO- 

6 a s n e ~ s e ~  K C n e K T p y  nmehofi @YHKUHH Y( x ) = 8 x , r A e  8 - ~ a n b 1 f i  na- 
P a M m P  

B o6namn -2 i x < 1 H C K O M ~ R  @ Y H K U ~  arInPOKCHMHpYeTCR ~ p m o f i  

Ecnw B kUBeCTH0, TO I J I e r K O  BbIlIHCnReTCR no OTHOIlleHHH) PWHOCTH K 

C y M M e  aMIlJIHTyA @ ( x  ) B nHKiiX, COrnaCHO (10) , (11) fi (14).  B KaYeCTBe 

BTOpOrO y p m H e H W 3  n 0 n y W M  COOTHOUleHHe MeXJJy n e p B b I M H  MOMeHTaMH 

M, H @ Y H ~ &  F(x) H f ( ~ )  COOTBeTCTBeHHO. M 3  (11) VMeeM 

K 0 3 @ @ k n r n e ~ ~ b 1  C1 + C2 = 1 npOnOpUHOHaJIbHb1 B K J I W a M  CD- n 
OD -c~txsefi B m T e H c n B H o c c b  c n e K T p a  nornouesm AMP. Macm~a6~b1e nens- 
T e n n  al H a 2  C B R ~ ~ H ~ I  M e m y  co6oB: a l / a 2 =  uCD/uOgD,  rae ugCDnu:D- 

(14) K s a 4 p y n O J I b H b l e  qaCTOTbl DJlR C D  H O D - ~ ~ ~ 3 e f i .  8YeBHJIH0, H M e m  MeCTO CO- 

O m o m e H n e  

~ O A Y ~ ~ K H ~ M ,  YTO Bf ,  - ITapaMeTpbI @YHKUHW - nOCTORHHbIe 

A n R  AaHHOrO B e u e C T B a  MHWeHH. 

me r - o T H o m e H n e  wcna CD K r l n c n y  O D c ~ ~ 3 e f i  B M o n e K y n e :  r = 2 A n n  

s T m n n o n a  w r = 3 m ~ :  nponwnona. K O ~ @ @ H U H ~ H T  K H a x o n n T c R  nocne- 
AOBaTeJIbHbIMH n p n 6 n u x e ~ n ~ ~ n :  B n e p B Q M  OH BbIWCJlReTCR H 3  YCnOBHR 

p a s e H c r s a  

K ~ H T ~ ~ A ~ M  n p m m b H O C T H  ~ O C T ~ O ~ H H O ~ ~  @ ~ H W U H  CJIyXkiT BenkiYmia  OTHO- 

CHTC!JIbHOrO Cp~AHeKBWpaTU1IHOrO OTKnOHeHZIR f 8 OT F 8 (CM. (12) ) , KOTO- 

pm, K a K  npasmo, H e  n p e s b r r u a m  2%. 
J&TR O n p e A e n e H m  m e e M  

r = ( r M  + rB1/2' 



O n e c m ~ a s  BbIrue nposenypa pacseTa nonHpmaaaoHnbIx napaMeTpoB 
npHMeHFLnaCb LUrH 0 6 p a 6 o ~ ~ u  CneKTpOB n M P ,  nonyseHHbIx H a  Y C T m O B K e  

~ I ? ~ T ~ o H H o ~  I I o ~ R ~ H ~ o B ~ H H o ~  S B M O ~ ~ X ~ H H O ~  M H l l l e H H / 8 / ,  U C I I O J I ~ ~ Y ~ M O ~  

H a  ycrcopmene HOB3 ( C e p n y x o ~ )  . 
Bb~eneIiHb~e annapa~ypoii  cnempb1 n M P  6bma BHasane 06pa60~mb1 

no MeTOAy,  OnaCaIUiOMy B / g / ,  C T e M  Y T O ~ ~ I  BbIIMCnmb n0 HHM HCTkMHbIe 

CneKTpbI nOrnOWeHEiJ3 ( ~ H c .  2 ) .  nUbHeklIIaJ3 0 6 p a 6 0 ~ ~ a  n0nyYeHHbIX AaH- 

H ~ I X  norcmana, YTO napaMeTpbI @YHKUU I( x ) 6bma 6 n m ~ m n  LUIR nonom- 
~eJIbH0k ki O T P W ~ T ~ ~ ~ H O ~  I I O ~ H ~ U ~ U E ~ ~ ~ ,  YTO nOAKp€!IUIHeT YBepeHHOCT'b 

B n p a ~ n n b ~ o ~ ~ n  pacseTa cneKTpa nornouesm . 
~ P H B ~ A ~ M  pe3ynbTaTbI 0 6 p a 6 0 ~ ~ ~  20 CneKTpOB n M P ,  ki3 KOTOpbE 

6 nonylreso H a  3 ~ a ~ ~ n o n e  n 14 - H a  nponannnonel,2. 
HpeXAe BCerO, YCTaHOBneHO, YTO COOTHOlLleHAe (18)  A ~ ~ c T B H W J I ~ H O  

BbIllOnHReTCH: IIOnbITKH 3UaBaTb naPaMeTPaMU C 1 ,  C 2 ,  a l ,  a 3HaYf3HHR. 

He oTsesamrrule ( l a ) ,  npaeowm K ~ o s p a ~ ~ a ~ m o  x 2. n m e e , ~ a i i s e ~ o ,  YTO 

BWIkiWHa OTHOrUeHUR v g D / v  OD - al /a 2 = 0,83 2 0,03 nO3BOnHeT nOJIy- 

WTb HaHMeHbmee 3~auerne 9 o 6 p a 6 o ~ ~ e  CIIeMpOB o60m BeUeCTB, 

YTO HSLXOAUTCH B XOPOllleM COI 'naCHH C pe3YnbTaTOM AeT~bHOrO aHana- 
3a/ le  2 / .  T a ~ m  O ~ P ~ O M ,  ki3 4 napaMeTpoB cB060AHb1~ OCTaeTCH TOnbKO 

OAkM.  Ecna B KaYeCTBe TaKOBOrO Bb16pa~b 01, TO HakiJlJ"lUIHM 3HaYeHHeM 

AnH Her0 OKaXeTCH a 1 = 0,93 2 0,03. Onpe~enbiB HHTepBaJI qaCTOT M e m y  
nHKaMki a ACnOnb3yH al, IIOnyYkiM anH 413 V Q  = (168 2 5 )  K ~ U ,  YTO T a K X e ,  

n e npenenax orun60~, cornacymcrl: c A ~ H H ~ I M H  pa6o~/lv 

l l a p a ~ e ~ p  D M o x e T  I a M e H m c H  B noBonbHo mnpoKnx npenenax OT 

cneKTpa K CneKTpy: OT 0,93x10-~ no 0,32x10-~ n m  srwnnona u or 1,56x 

nonyseso: B = 0,57 2 0,01 Ann wwnona ,  B = 0,631 2 0,007 nnH npo- 
na~naona-l,2, a pm6poc s ~ a s e ~ u i i  D o 6 y c n o ~ n e ~  B 6onbruek Mepe pas6po- 
COM B ~ J I M H ~ I  MF. llocnen~ee npwBonaT K s a ~ n ~ o s e ~ m  o T O M ,  wo Te a3 

BeJIUYUH, KOTOpbIe 3;1BkiCHT OT aMnnkiTYAb1 CneKTpa, ki3MePRH)TCH rOpa3AO 

TOYHee,  Y e M  Te, WO CBH3aHbI C KOOPAUHaTaMU XapaKTepHbIX TOYeK.  

B cnny c ~ m a m o r o  onepa~ae~brk MeTon onpeneneHm nonHpmauaoH- 
H ~ I X  napaMeTpoB n e t i ~ p o ~ ~ o f i  MnmeHa O C H O B ~ H  H a  aMnnmymbIx COOTHO- 

rueamx. nocne H a K o n n e H n H  cneKTpa A M P  nporpm~of i  nnH M U K P O ~ B M  
npenycMaTpasaeTca pacseT r no @ o p ~ y n e  ( 1 4 ) ,  m e  nnn B 6 e p e ~ c ~  3 ~ a -  

seHne, oTnnsamueecH OT npmenemioro Bbme H a  sennqmy nonpaBKa, 
y w b m a m ~ e k  H c K a x e H m  cnempa, C B H ~ ~ H H ~ I ~  c nacnepcaek. 

0 6 p a 6 o ~ ~ a  3KCnepkiMeHTaJIbHbIX AaHHbIX no ~ O J I H O ~  IIporpaMMe - 
BbmeneHae cneKTpa nornoueHm a s a ~ e ~  noncK fl x ) no MUHWMYMY x 2  - 
n03BOJIReT BbIIMCnHTb nOJIHpH3~biOHHbIe napaMeTpb1 MaUeHH C OTHOCUTWIb- 

HOG TOYHOCTbK) He XyXe Y e M  1,5 2,0 %. T o s ~ o c n  H3MepeHkLFI IIOJIIIPH- 

3 ~ a b i '  OnepaTwBHbIM MeTOnOM OTJIHWeTCH OT pe3ynbTaTOB nonpo6~oro 
pacseTa B C p e A H e M  H a  2,576, XOTH B 0 ~ 0 6 0  ~ e 6 n a r o n p m ~ b 1 x  yCnOBHRX 

3T0 OTnHWe M O X e T  COCTaBnRTb 5%. 
Heo6xonn~o CAeJIaTb BambIe 3aMeYaHUH. 

1. kl!3JIo~eHHb1k BbIUIe MeTOA PaCYeTa nOnHpa3~nOHHbIX napaMeTpoB 
IIOnHOCTbK) npkiMeHHM AJ'IH CnUHOBbIX CkiCTeM, B KOTOPbIX 3aCeneHHOCTH 

n ypoaaek M B ~ H U T H O ~ ~  3HeprHH IIOJIHOCTbK) 06ycno~ne~b1 TOJIbKO 3eeMaHOB- 

C K U M  B ~ ~ H M o A ~ ~ C T B W ~ M .  K a K  yXe 6bmo CM3aH0, BnIlRHae KBallpynOJIbHO- 

\1 ro pacuennmm ~a napaMeTpb1 MarueHa mysmocb B 171.  T ~ M  x e  nonyqeHo 

BbIpZWKeHae AnH ~ 3 ~ e p H e ~ o k  a C H M M e T p H H  CneKTpa P . A~anorumoe 
M3M. 

BbIpaxeHae MOXHO nonysmb m a  r,,, : 



me E 2  = h. Vq , T OnpeAWIeHO B (7) H nepeXOAHT B THaM, ~ U I H  E 2<< 

<< kT, . O s e ~ ~ a  B T o p o r o  U a r a e M o r o  n a e T  n p H M e p H o  (1,5 + 2) 10 -4 

W R  3TaHAHOna W npoITaHAHona-1 ,2 ,  YTO HaMHOrO MeHbUle Y K ~ ~ ( W I O #  BbIUle 

TOWOCTH. 

B T e x  cnysmx, K o r n a  B K ~ W  K s a n p y n o n b H o r o  pacruennem CT~HO- 

BUTCR OI.UYTHMbIM, MOXHO PeKOMeHAOBaTb C J I ~ A Y I O I L W ~ ~ ~  cnoc06 BbIqHUIeHHR 

nOnRpH3aUHH H BbICTpoeHHOCTH. M o W O ,  H m p H M e p ,  BOCllOnb30BaTbCR ~ O P -  
~ y n o i i  

( E ~ - E Z .  ) / k %  - ( ~ 1 - 4 ) / k T ,  
R,,, = [ e - I]/[ 1 - e I 

nnR: O T ~ I C K ~ H R  3 ~ a s e ~ m  Ta. ,&m El H % nMemTccr  B c e  naxuibre, wo nos- 
BoncreT s b r s n c n m b  A H P , w c n o n b s y s  (1) n (2) . 

2. B pa6o~e H e  06cymanacb B O ~ M O W O C T ~  y s e T a  n a p a M e T p a  a c a M M e T -  

pun ~ e ~ s o p a  r p w w e H T a  ~nempwsec~oro noncr M o n e K y n b r ,  ~ 3 a k i ~ o n e f i c ~ ~ y m -  
U e r O  C K B W p y n O n b H b I M  MOMeHTOM RAP& &IFI aCCMaTpHBaeMbIX B e U e C T B  

BnHRHHe 3 T O r 0  n a p a M e T p  AOCTBTOWO MBnO"? ~ P H  H ~ O ~ X O A & ~ M O C T W  OH 

MOXeT 6 b m b  YYTeH. 

1. Me~on p a c s e T a  n a p a M e T p o B  noncrpnqo~m~ofi M n u l e m ,  o n ~ c a x u i b ~ f i  

BbIUle, 0 6 n W a e T  OnpeAWIeHHbIMH AOCTObiHCTBahUi, no CpaBHeHHW C p 8 H e e  

npHMeHeHHbIM: H e  ~ p e 6 y e T  6 o n b m n x  3 a ~ p a T  B p e M e H H  H a  3BM, npom, Ha- 

n e x e H ,  n o c T a T o w o  o 6 o c ~ o ~ m  w 06ecnesmae~ p m y ~ ~ y m  T O W O C T ~  pac- 
CrIUTbIBaeMbIX BenHrIHH. 

2. n a p a ~ e ~ p b r  ~ O P M ~ I  cnempa M o r y r  6 b m b  n c n o n b 3 0 ~ a ~ b 1 :  

a) B OnepaTHBHOM MeTOAe H3MepeHHR n O n R p H 3 a H H  MHUleHH, 

6) W R  O s e H K U  B03MOXHOrO B K J I W a  K B W P Y n O n b H O r O  PaCUleIUIeHHR B Be- 

nwsmy m ~ e p ~ e ~ o i i  n o n ~ p n 3 a n ~ ,  
B) n n R  p a c s e T a  ~ O J I R ~ H ~ ~ H O H H ~ I X  n a p a M e T p o B  M n w e H n  n B TOM cnysae, 

K O r A a  3TOT B K J I W  AOCTaTOWO BWIHK. 

3. XOTR BCR nposenypa p a c s e T a  n a p a M e T p o B  onpo6oaacra H a  n p H M e p e  

n O n R p H 3 0 B m H b I X  Wep ~ e f i T e p H R ,  HeCOMHeHHO, OHa MOXeT 6 b 1 ~ b  npHMeHe-  

H a  K a K  AnR A ~ ~ ~ T ~ O H O B  B APYrHX BeUeCTBaX,  T a K  H W R  APYrHX HJlep CO 

n 
c n m o M  I 1 1, n p e n c T m r r m r u n x  m T e p e c  WR n o n ~ p n 3 a ~ o ~ ~ b r x  3 K c n e p H -  

MeHTOB. 

ABTOP 6 n a r o n a p ~ ~  B c e x  C O T ~ ~ A H H K O B  r p y n n b r  n o n r r p w s o ~ a ~ ~ b ~ x  mime-  
~ e f i  JIRH OWRW 3a COTpyAHHseCTBO H n O M O 4 b .  Oc06y1o npH3HaTWIbHOCTb 

a B T O p  B b I p m a e T  B . H . M a T a a o ~ o ~ y  3a npeAoCTaEIneHHe C n e K T p o B  n M P  BbI- 

C O K O ~ O  K a s e a B a .  
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