


~ K C ~ ~ ~ U M ~ H T ~ I  C YJIbTPaXOJlOnHbIMH H ~ ~ ~ T ~ O H ~ M H  (YXH) , K a K  I l p a B U -  

no, B K J l l o s W T  B c e 6 ~  TPaHCnOpTUPOBKY H ~ ~ ~ T P O H O B  n0 n n k i H H O M y  H e f i T p 0 -  

HOBOAY OT HCTOllHUKa K ~ K C ~ ~ ~ U M ~ H T ~ U I ~ H O ~ ~  Y C T W O B K e .  B HeKOTOPLIX 

cnysmx AJlH H H T e p n p e T W U U  3KCnepUMeHT2UIbHbIX AaHHbIX T p e 6 y e T c H  3 H a T b  

xapamep p a c n p o c T p a H e H u n  YXH no ~ e f i ~ p o ~ o ~ o n y .  
A O B O ~ ~ H O  eCTeCTBeHH0 npeJlnOJlOXHTb,  'lTO P a C n p O C T p a H e H U e  YXH 

OnUCbIBat?TCR 3 a K O H O M  3 n e ~ e ~ ~ a p ~ 0 f i  nU@@y3UU ' '. ~ P ~ B O M ~ P H O C T ~  AH@- 

@ ~ ~ U O H H O ~ O  n p n 6 n u x e ~ u ~  P a C C M O T p e H a  B M O H O r p a @ U ~  / ' /. C M C T ~ M ~ T H -  
qeCKkie  3KCIIepUMeHTaJIbHbIe  UCCJleAOBaHUH n O n  CKaHUH YXH UWJlUHApU- 

YeCKHMU H ~ U T P O H O B O A ~ M W  N3 MeAN W CT2UIW '' ' ;OKa3aJIW1 9TO O H 0  XOpO- 

Ill0 OnUCbIBaeTCR 3 a K O H a M H  A U @ @ Y ~ U M  U B TeX C J l y s a H X ,  K O r A a  H ~ ~ ~ T P O H O -  

B O A ~ I  c0nepxa.r y r n o s b r e  ~ O B O P O T M .  

B pa6orax I P 7  ' 3 K C n e P H M e H T b I  C YXH npOBOHUJIHCb H a  pa3BeTBJIeH-  

HbIX H ~ ~ ~ T P O H O B O A ~ X ,  H no XOAy 3 K C n e p H M e H T O B  BbIHCHWOCb,  rlTO OHM A a -  

H)T n p e K p a C H y H ,  B03MOXHOCTb AJlH UCCJleAOBaHUH U C ~ M O ~  TpaHCI lOpTHpOB-  

KU YXH no H ~ ~ ~ T ~ O H O B O ~ ~ M .  H e f i ~ T B k i T e J l b H 0 ,  3KCnepPfMeHTbI  npOBOnHJlHCb 

no CXeMe,  Y K ~ ~ ~ H H O #  H a  p U c . 1 :  YXH no AJIUHHOMY H ~ ~ ~ T P O H O B O A Y  1 C He-  

CKOJlbKHMH YrJIOBbIMW n O B O p O T a M U  2 n 0 C T y n a l o T  B Pa3BeTBJIeHUe 3, H a  O n -  

HOM ~3 KOHUOB K O T O P O ~ O  p a c n o n a r a e T c H  obpases, a H a  n p y r o M  - A e T e K T o p .  

C K O P O C T ~  c s e T a  A e T e K T o p a  3 a s u c u ~  OT nornomeau~ 06pasua. Y T 0 6 b 1  onpe- 
n e n u T b  nornomeane n c c n e n y e M o r o  06pasua, ~ e o 6 x o ~ w ~ o  n p e n s a p u T e n b H o  

CHCrTb K ~ U ~ P O B O ~ H Y H )  KPUBYH) C 0 6 p a 3 U a M U ,  U M e l o ~ U M U  U3BeCTHOe no- 
mouesue. B K a s e c T s e  T a m x  o6pa3uo~ n c n o n b s o ~ a n w c b  n o n w 3 ~ u n e ~ o ~ b r e  

AUCKU p a 3 J l H W O r O  nUi3MeTpa .  Ha p U c . 2  TOllKaMU npeACTaBJIeHb1 3KCnepW-  

MeHTaJIbHbIe AaHHbIe,  n O K a 3 b I B a H ) m U e  3aBUCUMOCTb Y = J (0)  / J (M)  
( J  - CKOPOCTb CrleTa n e ~ e ~ ~ 0 p a )  OT BeJIWsUHbI M,  p a B H 0 f i  OTHOUleHUIO 

n n o m a ~ u  n o n u 3 ~ u n e ~ o ~ o r o  n n c K a  K n o n e p e s H o M y  ceseaum ysacma ~ e i l -  
T p o H o B o n a  , conepxamero 06pa3eu 
( B ~ I X O A H O ~  OTBepCTUe 3TOTO Y W C T K a  

3 a K p b I T O  C T ~ H K O ~ ~ ,  0 T p a X a l 0 4 e f i  H e n -  

T P O H ~ I )  . Bepx~ue  T O s K U  OTHOCHTCH 1 r - 
Put. I .  Cxehia s ~ c n e p u ~ e n r n e  c pamerenew 
HblM H ~ ~ ? ~ o H o ~ o & M .  I - K U H M  YXH,  2 - 
yz~loebre noeopom, 3 - T ~ O I ~ H U K .  
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i T - 1 1  P u c . 2 .  3 ~ c n e p w e n ~ a / l b t i b l  e c3antible ( T O V K U )  . 
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C K a / l ~ 6 p 0 6 0 V t i b l M  0 6 p a 3 y o h t  U T e o p e T u u e c -  

~m nodron~a  (cmownm ~ p u s m )  c n o -  

MOU(bl0 yKU3UHHblX 6 TeKCTe n U p a M e r p 0 6 .  

I - o6pa3ey y c T a n a a l r u s m c s z  s K o t i y e  o ~ s o -  
da  1, a d e T e K T 0 p  - 6 K O t i y e  0 ~ 6 0 d a  22; 2 - 
d e T e K T 0 p  U o6pa3ey MeKRAUCb MeCTaMU. ne- 
ped T ~ O ~ ~ H U K O M  YCTUtiaSAUBa/lUCb dUU@pUZMa. 

K cnyqam, K o r A a  o6pa3eu pacnonaran- 
C R  H a  K O H W  Y W i C T K a  , A e T e K T O P  - 

0.5 1 y ~ a m ~ a  P 2 ,  a H ~ H M ~  - K cnpam,  
K O r n a  o6pa3eu U A e T e K T O p  M e H R n M C b  

MeCTaMkI .  

Ann UCCneAOBElHUR o6pa3uo~ AOCTaTOsHO OlTUCaTb 3KCnepUMeHTEtJ IbHbIe  

T O ~ K U  t $ y ~ w e f i  suna 

u M e T o A o M  ~ O ~ ~ O H K U  O n p e n e n u T b  n a p a M e T p b 1  a u b . RCHO, BTO n B e  rpynnbI 
T O s e K  OlTHCblBaloTCR A B Y M R  pa3JIkiqHblMki  l l a p a M U  l l a p a M e T p O B  ( K ~ H B ~ F I  1 
U 2 ) .  K a x n o ~ y  3HarIeHUKl Y OAH03HarIHO B l T p e A e n a X  C T ~ T H C T H B & ? C K O ~ ~  

n o r p e r u H o c T u  M ~ O ~ P ~ U I H O C T U  n a p a M e T p o B  c o o T s e T c T B y e T  OHHO 3 ~ a s e ~ u e  M ,  
T.e. onpenenemoe nornoweaue o6pa3ua. npu uccnenosmuu ~ e u s s e c ~ ~ o r o  
o6passa &JIR l T p O B e p K U  lTpaBUnbH0CTU U 3 M e p e H H O r O  l lOrJ IOUeHI i l l  M O X H O  

n e p e C T a B U T b  A e T e K T O p  U o6pa3eu M e C T a M U ,  eCnU M O K a X e T C R  O A U H a K O B b I M  

B O ~ O U X  C J I y s a R X ,  3HarIUT p e 3 y J I b T a T  H W e X e H .  

T ~ K H M  O ~ P ~ O M ,  A n R  U 3 M e p e H U R  lTOrJ IOUeHUR P a 3 n U W b I X  06pa3uo~ 
3HElHUe lTP04eCCOB paClTpOCTpaHeHW3 Y X H  lT0 H ~ ~ ~ T ~ O H O B O A ~ M  ~ e 0 6 ~ 3 a ~ e n b -  

HO. HO M O X H O  HOCTaBkITb BOlTpOC U U H a B e .  ~ O ~ B O ~ H ~ T  nu 3 K C n e p U M e H T b I  

T a K O r O  T u n a  HOHRTb: K a K  n p O U C X O A U T  PaClTpOCTpElHeHUe Y X H  lT0 H ~ ~ ~ T P O H O -  

B O A ~ M ?  W H a  3TOT B O n p O C  MbI n O J l X H b l  O T B e T U T b  Y T B e p A U T W l b H O .  

B ~ E l H H 0 f i  pa6o~e MbI  BOClTOJIb3YeMCR 3 n e ~ e H ~ a p H o f i  ~ e O p U e f i  ~ u @ @ y -  
3UU U ,  U C l l O n b 3 Y R  XOPOUlO U 3 B e C T H b l e  @ O P M J ~ ~ ~ I  A I I R  ~ T ~ R M O ~ H H ~ ~ ~ H O ~ O  

H ~ ~ ~ T ~ O H O B O A ~ ,  n O n y B U M  lTpOllyCKZ3HUe p a 3 B e T B n e H H O r O .  n0cne 3 T O r O  no- 
n p o 6 y e ~  nono6pa~b BXOARLIJUe B TeOpMH)  l T a p a M e T p b 1  T a K ,  r 1 ~ 0 6 b 1  O m O B p e -  

MeHHO Ol lUCaTb  06e K p H B b I e  H a  p U c . 2 .  ~ o J I ~ B ~ H H ~ I ~  l l a p a M e T p b 1  l l O K a l K y T ,  

H a C K O n b K O  XOpOUlO BbIlTOnHReTCR H a m e  ~ ~ @ @ ~ ~ ~ o H H o ~  npu6nuxeme. Cpa- 
33' X e  C K Z i X e M ,  rITO p e 3 y n b T a T  H e  O q e H b  6 n a r o n p u ~ ~ e ~  m R  3 J I e ~ e H ~ a p H o f i  

~ U @ @ Y ~ U O H H O ~ ~  TeOpkIM,  HO y K a 3 b I B a e T  T O  HalTpZlBJIeHUe, B K O T O W M  3TY  

T e O p U K J  C n e A y e T  C O B e p U l e H C T B O B a T b .  ~ ~ M ~ T H M  T a K X e ,  rITO n p O B O A U M O e  

3 A e C b  U C C n e n O B a H U e  M O X e T  O K a 3 a T b C R  n O n e 3 H b I M ,  H X l P U M e P  B B ~ K Y Y M H O ~ ~  

T e X H H K e  ZIJIR U 3 Y ' I e H U R  M O J I e K y n R P H O r O  T e W H U R  ra3a. 

P ~ C C M O T ~ ~ M  H ~ ~ ~ T ~ O H O B O ~  C p a 3 B e T B n e H U e M  B T O s K e  0 ( P U C . ~ ~ ) .  OH 
COCTOUT U 3  T p e X  Y B a C T K O B  ~ n U ~ 0 f i  I!, , p 1 U I! 2 .  s y n e ~  C W i T a T b ,  BTO HJIOT- 

HOCTb Y X H ,  l l W a l o U U X  Ha  BXOLZHOe O T B e p C T U e  HaBaJIbHOrO Y B a C T K a  ( c e B e -  

m e  A ) ,  p a B H a  eamuue. H a  B b I x o n e  y s a c T K a  1 ( c e s e ~ u e  B )  H a x o A u T c R  o6pa- 
3eu C BepORTHOCTbH)  I IOrJ IOUeHIIR  M x  . H a  B b I X O A e  Y B a C T K a  2 ( c e B e ~ U e  C )  
n O M e U e H  A e T e K T O p  C BePORTHOCTbKl I I O r I l O U e H U R  Y X H  M ,j . 3 W a s a  COCTOMT 

B T O M ,  r 1 ~ 0 6 b 1  O n p e A e J I U T b  CKOPOCTb ClIeTa Y X H  A e T e K T O p O M  J B 3aBMCM- 

MOCTU OT M . 
C O ~ ~ ~ C H O  3 n e ~ e ~ ~ a p ~ o f i  T e O p U U  A M @ @ Y ~ M M  n n O T H O C T b  n, ( z )  ( i  = 

= 1,2,3) B K W O M  Y s a C T K e  H ~ ~ ~ T ~ O H O B O ~ ~ ,  rAe z  - K O O p n M H a T a  B n O n b  

ero ocu, o n p e A e n R e T c R  y p a m e H u e M  ~u@@ysuu  

rAe a H b - l lOCTORHHbIe,  K O T O P b I e  O n p e A e n R K l T C R  rPaHMBHbIMM YCJIO- 

B U R M U .  

r p a ~ u s ~ b ~ e  Y C n O B U R  H a  K a x -  

A O M  K O H U e  e C T e C T B e H H 0  3 W a T b  

U C X O A R  M 3  T P ~ ~ O B ~ H M F I  H e n p e -  

PblBHOCTU nnOTHOCTU n U n O T 0 -  

K a  J H a  K a X n O M  U 3  O T B ~ P C T U ~ ~ .  

~ J I O T H O C T ~  l l O T O K a  H ~ ~ ~ T P O H O B ,  

I l W a l o U U X  H a  O T B e p C T U e  ~ e f i ~ p 0 -  

HOBOAa C H a p y m ,  6 y n e ~  3 X l U C b l -  

B a n  B B w e  j , = nv/ 2 , nona- 
raFI ,  BTO H ~ ~ ~ T P O H ~ I  UMeKlT  M 3 0 -  0 

T p o n H o e  pacnpeneneme B nepen- 
H ~ H )  nonyc@epy. 



Ecnu 06a OTBepCTHR H ~ ~ ~ T P O H O B O ~ ~  OTKpbITbI H IUlOTHOCTb H ~ ~ ~ T P O H O B ,  

naAZUO4UX H a  BXOAHOe OTBepCTHe, P a B H a  1, a H ~ ~ ~ T ~ O H O B ,  nMaIoUJkut  H a  BbI- 

XOAHOe OTBepCTHe, H e  p a B H a  1, TO nnOTHOCTH H ~ ~ ~ T P O H O B  n t , BbUIeTaH)II&UX 

?I3 BbIXOAHOTO OTBePCTHR, H n,, OTPXUeHHbIX OT BXOnHOTO OTBePCTHR, 

PaBHbI  K O ~ @ @ H L I A ~ H T ~ M  IlpOnYCKaHHR T H OTPaXeHMR R , paCCYHTClHHbIM 

B pa6o~e l8 : 

r = (1  - q ) / ( l  + q ) ,  q  = 2 D / L v ,  (5) 

L - AnHHa ~ H @ @ Y ~ A H ,  a V - CKOPOCTb H ~ ~ ~ T P O H O B  (nonarae~ ,  YTO BCe 

H ~ ~ ~ T P O H ~ I  HMeH)T O ~ H H ~ K O B Y H )  C K O ~ O C T ~ )  . 
Ecnu BbIXOnHOe OTBepCTHe n e p e r O p O X e H 0  n H a @ p a r M o f i  C K O ~ @ @ ~ W ~ H -  

TOM llpOnyCKClHHR M H OTpXUeHHeM P = 1-M, TO ~ 0 3 @ @ H I & i e H ~ b l  I I p o n y C -  

K m H R  H OTpXUeHHR H ~ ~ ~ T ~ O H O B O ~ ~  H Y M O  H3MeHHTb CJlenYH)UHM o6pa30~:  

me R U T A W T C R  @ o ~ M ~ J ~ ~ M H  (4 ) .  
l lepefine~ T e n e p b  K P a c c M o T p e H u m  u H T e p e c y m u e r o  H a c  p a 3 ~ e ~ ~ n e ~ u ~ .  

I ( ' o~@@HuH~HT~I  nPOITYCKClHm H OTpaXeHHR OTnenbHbIX YYaCTKOB 6 y n e ~  
CrIHTaTb O ~ P e A e J I e H H b I M H  B COOTBeTCTBHH C @ o p M y n a M H  (4) EznH (6) .  & l H  

o n p e n e n e H u R  n p o n y c K m u R  ~ c e f i  CIicTeMbr H ~ O ~ X O ~ U M O  HGTH YCJIOBHR CO- 

npRXeHHJ3 B TOYKe pa3BeTBJleHHR O. 
O ~ ~ ~ B M A H O ,  rITO B TOrIKe Pa3BeTBneHHR 0 BMeACTBHe HenpepbIBHOCTM 

IUIOTHOCTH H nOTOKa A O n M b I  BbIlTOJlHHTbCR YCnOBMR 

me j ,, - n o T o K  H~UTPOHOB,  n o c T y n a m u H x  B p a 3 ~ e ~ s n e ~ u e  u3 y q a c T K a  0, 
a j 1 ,2  - "OTOKH, Y X O n R 4 U e  H 3  Pa3BeTBneHHJ3 B YYaCTKH 1 M 2 COOTBeTCT- 

BeHHO. 

B s e n e ~  B TOYKe 0 ~ 0 0 6 p X U a e M b l f i  B ~ K Y Y M H ~ I ~ ~  npOMeXYTOK,  K a K  no- 
K ~ 3 i i H 0  H a  p~c.36,  H 0 6 0 3 ~ a Y H M  Y e p e 3  N i nnOTHOCTb H ~ ~ ~ T P O H O B ,  I l M W U H X  

H a  p a c n o n o x e H H o e  B n p o M e x y T K e  o T s e p c T u e  i -ro o ~ p e 3 ~ a .  Pi3 nep~oro  yc- 
n o B m  (7) cnenya 

rne R i  - K O ~ @ @ H U M ~ H T  o T p a x e H n R  i -ro y s a c T K a .  

C K O ~ O C T ~  c q e T a  A e T e K T o p a  o n p e n e n R e r c R  ~ e n u s u ~ o f i  J d - T2 N v  /2. 
Ecnu Xe OTHeCTH ee K nepBHYHOMy nOTOKy v / 2 ,  IlaAiUOUJeMy H a  BXOnHOe 

OTBepCTHe, TO 

Ecnu H a  KOHUe 3 s e ~ a  1 y c T m O B n e H a  n u a @ p a r ~ a  c n p o n y c K a H u e M  M,  
TO BOCnOnb3OBaBIIlHCb B b I p a X e H H e M  (6) ,lJJlR K O ~ @ @ H L W ~ H T ~  OTpaXeHHH 

3 B e H a  1, IIpMBeneM B b l p a X e H H e  (12) K B H n y  

Bb1pXUeHHe (13) XOpOIllO C o r n a c y e T C H  C @ ~ H O M ~ H O ~ O ~ U Y ~ C K H M  B b I p a X e -  

HMeM (1). 
Ao CHX nop M ~ I  npennonaranu, YTO u M e e M  A ~ O  c MOHOXpoMaTkiYeC- 

KMM CneKTpOM, T e n e p b  OT 3 T O r 0  OTPiiHHYeHHR MOXHO OTKa3aTbCR. ~ P H  3a- 
naHHOM C n e K T p e  W ( V )  nwaIoII.WX H ~ ~ ~ T P O H O B  CKOPOCTb C Y a a  AeTeKTOpa 

* 
p a B H a  



3 ~ ~ n e p M ~ e H ~ b r  IIpOBOAUJlHCb H a  K a H U e  YXH P e a K T O p a  HBP-2. Aua- 
M e T p  K m a n a  20 CM. K ~brxony K a H a n a  (pnc.1) , K O T O ~ ~ G  c o n e p m  o n n H  

90-1.pZlAy~Hb1fi M TpH 6 0 - ~ ~ W Y C H ~ I X  IlOBOpOTa, nOAC0enHHRJlCR T P O ~ ~ H U K .  

Y r n o ~ b l e  nOBOpOTb1 H T P O ~ ~ H U K  H3rOTOBneHbI 113 MeAHblX 3lIeKTpOnOJIHpO- 

B m H b I X  T P Y ~  C BHYTPeHHMM AMaMeTPOM 0,2 M. ~ Y ~ c T K ~  Po H a  pMc.3a OTBe- 

YaeT CaM KaHWl M OTBOA T P O ~ ~ H H K ~  C 06uefi AnHH0fi  13,3 M. Y ~ ~ C T K ~ M  P 1  
U P 2  CO0TBeTCTBYH)T OTBOAbI T P O ~ ~ H H K ~ ,  AIIHHb1 KOTOPbIX OAUHaKOBbl 

M PaBHbI  0,34 M. Y ~ ~ C T K M  1 H 2 B3aHMHO I lepneHAHKynRPHbI .  

A ~ T ~ K T O ~ O M  cn Y X H n  I l p 0 I l 0 p q H 0 H W b H b G  CYeTqHK C ~ e .  BXOAHO~ 
OKHO A e T e K T o p a  u s r o ~ o ~ n e ~ o  u3 a n m ~ n ~ n e ~ o i i  @ o n b r n  M n M e e T  n n o u a n b  

130 C M ~  . B K a r l e c T e e  o6pasqa n c n o n b s o s a n c ~  n o n n 3 ~ m e ~ o ~ b G  AMCK nno- 
LUW~H) Sp . nornoue~ne  T a K o r o  o6paaqa pamo M ,= Sp S, me S - mo- 
u w b  nonepewor0 c m m n H  ~ e f i ~ p o ~ o ~ o n a :  s = 314 CM . 

~ K C ~ ~ ? ~ U M ~ ? H T ~ ~ ~ H O  M 3 ~ e p R e ~ o f i  ~enmmof i  RBnHeTCH 

me J - C K O P O C T ~  crIeTa A e T e K T o p a ,  o n p e n e n R e M a H  B c o o T s e T c T s u n  c B ~ I -  

p W e H H e M  (15). n p M  M X r  0 nOI'JlOTHTf!Jlb H a  MeCTe o6pasqa OTCYTCTBYeT, 

H C O O T B ~ T C T B Y H ) W M ~ ~  OTBOA T P O ~ ~ H U K B  IlpOCTO HaI'JIyXO 3 a K p b I T  Y BbIXOAHO- 

r0 OTBePCTHH ~~pa) f (aH)~ef i  YXH C T ~ H K O ~ ~ .  

MOHMTOPH~OBZU-IM~ H3MepeHHfi I l p O M 3 B O ~ O C b  C I l O M O ~ H )  PeaKTOp-  

HOrO MOHMTOPa. ~ ~ ~ W O A U ~ ~ C K M ~  M3MePeHHR 6e3 IlOl.nOTHTelIR Il03BOJTfUlU 

KOHTpOJlMpOBaTb ~ e ~ e ~ ~ b ~ f i  npefi@ a n n a p a T y p b 1 .  

4. CPABHEHHE TEOPMM C 3KCnEPHMEHTOM 

M3MepeH?iSI, B KOTOpbIX 06pa3eq U n e T e K T O P  MeHRIOTCR MeCTaMM, no- 
Ka3bIBaH)T, YTO CqeT AeTeKTOpa n p M  3TOM M3MeHHeTCR B 1 ,4  pa3a.  TO Ilep- 
BOe CBHAeTenbCTBO IIPOTHB 3 n e ~ e H ~ a p H o f i  TeOpHM A U @ ~ ~ U U ,  nOCKOnbKy,  

COrAaCHO BbIpWeHMH) (12), CqeT AeTeKTOpa H e  A O n X e H  3aBMCeTb OT PaCIlO- 

n o x e H u H  nmemopa M o6pa3ua, ecnu O T B O A ~ I  f 1 n f 2  o n n H a K o s b r .  He- 
AOCTaTOK 3 n e ~ e H T a p H o f i  A U @ @ ~ ~ U O H H O ~ ~  TeOPMH COCTOMT B TOM, qTO OHa 

HHKaK He YYHTbMaeT YI'JIOBbIX p a c n p e ~ e n e ~ f i ,  YYeT KOTOPbIX B A ~ H H O U  

CMTYaLIUM, nO-BUAl4MOMy, BeCbMa CyueCTBeHeH.  ~ O C M O T P M M ,  OAHaKO, M o m -  

HO JIM BCe Xe BOCnOJlb30BaTbCR 3 n e ~ e H ~ a p H 0 f i  ~eopnefi, nOJlara+l, qTO ym0- 
BOe PaCnpeAeneHMe n e n a e T  AEla OTBeTBneHHR He3KBHBisaneHTHbIMU, T.e. npM- 

BOnMT K Pa3lIHYMH) K O ~ @ @ H U U ~ H T O B  nH@@y3Un 3THX O T B ~ T B ~ ~ H H U .  

K o ~ @ @ H ~ u ~ H T  A H @ Y ~ M M  OnpeAt?JlReTCR B ~ J ~ M ~ M H o ~ ~  D = h ~ 1 3  , rne 
A - CpeWiHFl TpaHCnOpTHUi nJ'IHHa npo6era. n p M  U30TpOnHOM YrnOBOM 

paCnpeAt?JleHMH H YHCTO ~ M @ @ Y ~ H O M  OTPaXN?HMM OT CTeHOK h = 2 R - AHa- 

M e T p y  H ~ ~ ~ T ~ O H O B O A ~ .  n p ~  HHbIX YCJlOBHRX M0)KHO npMHHTb, YTO h = 2 R k ,  
U pZl3lIHWXbIe YYaCTKH H ~ ~ ~ T P O H O B O A ~  XapaKTepM30BaTb Pa3J'IRYHbIMH k . 

I ~ O A ~ O H K ~  3KCnepHMeHTCUlbHbIX AaHHbIX npOBOAHJIaCb C nOMOUbH) 
@0p~yJIb1 (15), KOI'Aa B KaYWTBe W (v)  npMHMMisanCH O T p e 3 0 K  MaKCBen-  

I ~ O B C K O ~ O  cnempa: 

me V2 - r P m m H a R  CKOPOCTb MaTepHEUIa CTeHOK H ~ ~ ~ T P O H O B O ~ ~  ( B  AaH- 

HOM cnysae M e m ,  v z  = 5,67 ~ l c ) ,  a v - HMXHRH rpmuua cnempa, on- 
p e n e m e M a R  K O H C T ~ ~ K ~ M O H H ~ I M H  M a T e p n a n a M u  ( B  n a H H o M  c n y q a e  r p a H u q -  

HOG 3 H e p r H e f i  MarHMeBOrO KOHBepTOpa,  V 1 - 3,37 M/C) . 
B p m ~  XH3HH Z OIlpent?JlFIlIOCb BbIpaXeHMeM 

me y = V /  v2 .  a r]  - K O ~ @ @ U U M ~ H T  n 0 T e p b .  

K o ~ @ @ R U ? ~ ~ H T  IlOTepb B ~ I ~ U ~ ~ J I C H  OAMHaKOBbIM AnR BCeX YYaCTKOB 

H ~ ~ ~ T ~ O H O B O A ~  U paBHbIM 2' 1 0 - 3  - ~ e n ~ q ~ ~ e ,  6nn3~0f i  K ~ K C ~ ~ P H M ~ H -  

T W b H O  H 3 ~ e p e H H 0 f i  AJIH B e U e C T B a  H ~ ~ ~ T ~ O H O B O ~ ~  IIpM 3ZlnmHof i  TeXHOnO- 

rnn ero 0 6 p a 6 0 ~ ~ ~ .  n o n r o ~ ~ a  n a p a M e T p o B  k ,  cpasy  an^ o6eux K P H B ~ I X  

npHBOAMT K 3HaYeH&iHM: k -- 12; k 1 = 3,5; k 2  = 0,55. n p M  3TOM 2=0,91. 
Ha pMc.4 IlpMBeAeHbI 3 K C ~ e p M M e H T a n b H b I e  AElHHbIe (TOVKM) M nOA0-  

rHaHHbIe K HHM CIlJ'IOIUHbIe KpMBbIe. A n R  K P W B O ~ ~  1  OH^ OYeHb 6 n n 3 ~ a  
K ~ P R M O ~ ~ ) ,  C qelIbH) MnnH)CTpaIJHM YYBCTBMTenbHOCTM nPOnYCKaHMH K naps- 
M e T p a M ,  IlpMBeAeHbI T a K X e  ABe IIlTpMXOBbIe KPMBbIe nIIH CnyYaH, K O r n a  

BenHYHHa k 1 ~ b 1 6 p a e a  H a  15% MeHbIUe (KPMBW 4 )  M 6 0 n b m e  (KPMBBR 3) 
o ~ T u M ~ J I ~ H o ~ ~ .  BMAHO, qTO C IIOMOUlbH) TpeX n a p a M e T p O B  YAaeTCR XOpOIIlO 

OnUCaTb BCH) COBOKYnHOCTb 3KCnepMMeHTisanbHbIX na+l.HbU. 

OTM~TMM T a K X e ,  qTO 3KCnepH-  

MeHTanbHbIe pe3yJlbTaTbI XOpOIIlO OnM- 
3 - 1 - - 7 1  

Cb1BaH)TCR H B ~ ~ U ~ J I H X ~ H U U  MOHOXPO- 3 /' 
MaTUqeCKOrO C n e K T p a ,  eCnM B KaqeCT- d 

PUC 4.  ~ ~ ~ U C W O C T ~  )' 07 6t?pOTRHOCTU no- 
ZflOU(CHWI o 6 p a 3 y o ~ .  C m o L U ~ b l e  K p U e b l e  

1, 2 - p e 3 y f l b T a T  n o d z o n ~ u ,  y ~ a 3 a H H o l i  

A TeKCTP. ~ Y H K T U P H ~ ~ ~  KPUBblP  3, 4 - pe- 
3 y ~ b r a ~  p a c v e T a  c k l ,  ormvamwmcx 
0 7  OnlUM(UlbHOZ0 Ha 15% 6 6 0 i l b l ~ J J t O  U 1 - ---d 

MeHblUYH) CTOPOHY COOTBeTCTBeHHO 0.5 1 



n 0 n y s e H H b 1 e  CTOnb pa3JlAqHbIe k  AnFI T p e X  YWCTKOB H € ' ~ ~ T ~ O H O B O H ~  

C B ~ e T e n b C T B y e T  06 y rn0~0f i  ~ A 3 0 T p O n H A ,  p a 3 n W I H o f i  B Pa3HbIX YsaCTKaX. 

B npAHUkine,  k  MOrYT 6 b 1 ~ b  OTnHqHbI OT enkiHAUb1, H a l l p A M e p ,  BCneHCT- 

B u e  yrno~ofi  ~ H H ~ O T ~ O ~ M M  p a c n p e n e n e H u r r  H n u  T o r o ,  s ~ o  o T p a x e H H e  

OT cTeHKH o T n m a e T c r r  OT ~ M C T O  AH@@~BHOTO.  n y c ~ b  y r n o B o e  pacnpenene- 
H u e  A30TPOIIH0,  HO n p U  ynape 0 CTeHKY H ~ ~ ~ T P O H  PaCCeABaeTCFI A H @ @ Y ~ H O  

TOnbKO C BePORTHOCTbH) R , a C BepORTHOCTbH) 1-g OTpCiXaeTCFI 3 e p K U I b -  

HO, TOTna BenAlIHHa k  P a B H a  12/  (2  - g ) / g  > 1. ~ ~ M ~ T H M ,  s T 0  k  
B 3TOM C n y l I a e  MOXeT 6 b 1 ~ b  TOnbKO 6 0 n b ~ l e  enAHMUbI, HO H e  MeHbUle,  A no- 
R B n e H A e  n a p a M e T p a  k  < 1 nOKa3bIBaeT,  q T 0  B YsaCTKe H ~ ~ ~ T ~ O H O B O ~ ~  2 
B O ~ H A K ~ ~ T  y r n o B o e  pacnpenenesue, c n n m c H y T o e  o T H o c u T e n b H o  ero OCH. 

K ~ ~ ~ C T B ~ H H O  3 T 0  MOXHO nOHRTb, n O K O n b K y  n p H  ~ A @ @ Y ~ U A  Y r n O B O e  

pacnpenenewie YXH no M e p e  p a c n p o c T p m e H m  ux no ~ e f i ~ p o ~ o ~ o n y  B ~ I -  

TRrkfBaeTCR OTHOCHTenbHO er0 OCA. Y ~ ~ o B o ~  P a C n p e n e J I e H I l e  no OTHOUleHAH) 

K OCA YBaCTKa 1, T a K  Xe K a K  A B OCHOBHOM H ~ ~ ~ T ~ O H O B O L Z ~ ,  6onee BbITHHY- 

TO B n e p e n .  O T B ~ T B ~ ~ H A ~  xe  2 pacnonoxeso non y r n o M  90' o T H o c n T e n b -  

HO OCA OCHOBHO~O n y T u ,  A n o T o M y  y r n o B o e  p a c n p e n e n e H u e  B ysacme 2 
OKa3bIBaeTCFI O ~ O T ~ ~ ~ H H ~ I M  HallpaBJIeHAHMU, n e p n e H n A K y J I R p H b I M A  OTHO- 

CMTenbHO OCA 3 T O r 0  YqaCTKa. 06 3TOM, Hal lpMMep,  CBMn6?TeJlbCTBYeT T a m e  

TOT @KT, qTO eCnH n p A  0 6 p a 6 0 ~ ~ e  3KCnepMMeHTUIbHbIX n m H b I X  A3MeHATb 

y r n o B o e  p a c n p e n e n e H H e  YXH, n a m m u x  H a  B b I x o n H o e  o T s e p c T u e  y s a c T K a  

1, H X I p A M e p  B3RTb er0 H e  A30TPOnHbIM, a npOllOpUAOHUIbHbIM C O S ~  , me 
6 - Y r O n  OTHOCATenbHO OCA, A OnHOBpeMeHHO nPHHHTb yrlIOBOf3 pacnpe- 
JJeJleHAe y B b I X O ~ O r O  OTBepCTkUl YsaCTKa 2 ~ p O n O p U H 0 H a n b H b I M  s in  6 , 
TO BenMlIHHa X 2  YMeHbUlWTCR P O  0,3.  TO emf? pa3 l l O H T B e p W a e T ,  s T 0  yr-  
n o B o e  pacnpeneneane A B c a M o M  nene c u n b H o  B ~ I T R H Y T O  B n o n b  ocw y s a c T -  

K a  1 A B ~ 0 f i  Xe M e p e  CnnIoCHyTO no OTHOUleHAH) K OCA YlIaCTKa 2. 
MO)KHO 3KCnepMMeHTaJIbHO H3MeHATb Y r n O B O e  paCllpC+neJleHkie. Ecnn 

y n n u H u T b  OTBOH 2, TO y r n o B o e  p a c n p e n e n e H u e  B HeM,  K a K  n o K m a s o  B pa- 
6 0 ~ e  / lo', HOnXCH.0 6onee BbITRHYTbCR B n O n b  er0 OCA. M J J ~ ~ ~ C T B A T ~ J I ~ H O ,  

n p H  YWrAHeHMA OTBOna f 2  OT 0,34 no 0,94 CM B e n A s A H a  k 2  B b I p a c T a e T  

HOqTA no 1. . 
M ~ M ~ H A T ~  y r n o B o e  p a c n p e n e n e H u e  M O ~ O  A A H ~ I M  C ~ O C O ~ O M  - y c T a -  

HOBUB H a  B X O n e  T P O ~ ~ H M K B  n A a @ p a r ~ y  C npOrIYCKmMeM M. npki MUIOM np0- 
n y c K m u u  y r n o B o e  pacnpenenewie cTme-r  6onee H ~ O T ~ O ~ H ~ I M ,  H B e n u s u m 1  

k i  JJOnXCHbI A3MeHHTbCH: k O ,  1 - YMeHb WHTbCR, a k  2 - B03paCTM. ~ K c I I ~ -  

PAMeHTaJIbHbIe TOqKA, n O n y q e H H b I e  B 3TOM 3KCnepAMeHTe,  n p U  n A a @ p a r M e  

c n n o m a b m  20 C M ~  n p e n c T a B n e H b 1  H a  p~c .2 .  K p ~ ~ a r r ,  ~ o ~ o p a r r  nop,rosH- 

n a C b  K 3TAM TOqKaM, PaCCqATbIBilnaCb no TeM Xe @ O p ~ y n a M ,  s T 0  A P m b U l e ,  

A B n p u 6 n u ~ e ~ u u  A30TPOnHOrO p a c n p e n e n e H u H .  B p e 3 y n b ~ a ~ e  6 b m u  nony- 
sem~ cnenymmue n a p a ~ e ~ p ~ :  k, = 2,7; k  = 1,5; k z  = 0,5 npa x 2 =  0,2. 

O T C H ) ~ ~  BAHHO, rITO HaUle  O X A n a H H e  WCTkirlHO IIOnTBepnKnOCb. To ,s~o 
OHO H e  n o n T s e p n K n o c b  n o n H o c T b m ,  c s n n e T e n b c T e y e T  06 O r p a H m e H H o c T k l  

3 J I e M e ~ ~ a p H o f i  H A @ @ Y ~ A O H H O ~ ~  TeOPHA. O ~ H ~ K O  BCe Xe A C Hefi YnaeTCR 

n y T e M  n o n r o H K u  ~ e 6 o n b m o r o  sucna n a p a M e T p o e  n o c T a T o w o  xopomo om- ' 
CaTb ~ p e 6 y e M b 1 e  WrR 3KCnePMMeHTOB /4-6 ' K ~ ~ H ~ P O B O W ~ I ~  KpkiBbIe. 06- 
PaTAM BHAMaHkie H a  TO, s T 0  MC~OJIb30BUIHCb TOnbKO TPH n a p a M e T p a ,  a H e  se- 
T b I p e ,  KOTOpbIe ~ p e 6 0 B a J I A c b  6 b 1  n p U  sUCT0 @ ~ H o M ~ H o ~ o ~ A ~ ~ c K o ~ ~  n 0 n r O H -  

' K e .  

RCHO T a K x e ,  B K a K o M  H a n p a B n e H u u  c n e n y e T  p a 3 s ~ s a ~ b  W@YBHOH- 

HYH) TeOPHH): H ~ O ~ X O A A M O  BBOHATb YrJIOBOe PaClTpeneneHAe A n O n b 3 0 B a T b -  

CH n p e n c T a s n e H m M a  o ~ ~ o r o r p y n n o ~ o f i  H A @ ~ ~ A A .  Torna M O ~ O  Ha- 

AeFITbCFi OnWCaTb 3KCnePHMeHTbI C l l O M O ~ H )  n a p a M e T p O B ,  enAHbIX JJJlFI BCeX 

YsaCTKOB H ~ ~ ~ T P O H O B O A ~ ,  A n p A  3TOM H e  TOnbKO llOHRTb, K a K O e  YCTaHaBnH- 

BaeTCR YrJIOBOe PaCnpeAWIeHkie  B KaXAOM YsaCTKe, HO A K a K  npOACXOnAT 

o T p a x e H A e  npu c o y n a p e H u u  YXH co C T ~ H K O ~ ~ .    TO T e M a  6 y n y m x  H c c n e -  

noea~ufi. 
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