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HHCTHTYT @ H ~ H K H  BUCOKHX 3 ~ e p r  i AH KaaCCP, Anna- AT^ 

B CBR3H C YCKOpeHHeM Ha C H H X ~ O @ ~ ~ ~ T ~ O H ~  JlB3 OWflW llOJlRpH30- 
BaHHuX ~ e f i ~ p o ~ o ~  6unn npoAOnmeHbl HCCfleAOBaHnR ~ e k l p 0 H - ~ ~ O T O H -  
HUX B ~ ~ H M O A ~ ~ ~ C T B H ~ ~  C I lOMO~bIO MHAKOBOAOPOAHO~~ ~ Y ~ Y P ~ K O B O ~ ~  KaMe' 
pu, Hartawe B Hartane 70-x ronoe B H ~ ~ O ~ R P H ~ O B ~ H H Y X  nyrtKax. flep- 
eue pesynbra~u aTnx n c c n e ~ o e a ~ n k  6unn o n y 6 n n ~ o e a ~ u  B Marepna- 
nax M ~ ~ A ~ H ~ ~ O A H O ~  K O H @ ~ ~ ~ H ~ H H  CflMH-86 ' . 

B ~ac~osuqek p a 6 o ~ e  n o ~ p o 6 ~ o  n s n a r a e ~ c ~  MetoanKa oueHKn cfe- 
neHn non~pn3aunn n y w a  Ha KoMnneKTHoM MaTepnane o a ~ o f i  a~cnosn-  
unn n o6cymga10~c~ HeKoropue npeAsapnTenbHue QnsnuecKne pesynb- 
Tar u. 

Ka K M ~ K C H M ~ ~ ~ ~ H O ~  H H3MepeHa C xopouek TOrtHOCTbm, a 60-BTOPUX, 

npn a r o ~  me s ~ a r t e ~ n n  nMnynbca e nyrtKe ~ e n o n ~ p n s o e a ~ ~ u x  ~ e k r p o -  
HOB. 

30EaHHMMH H HenOJlRPH30BaHHUMH A ~ ~ ~ T P O H ~ M ~ .  H H @ O P M ~ ~ H R  0 COCTOR- 

HHH non~pnsaunn nyuKa nocrynana c ycKopnTenR Ha nynbT ynpae- 
neHHR KaMepM H BKllIJrtanaCb B cnyme6~yo HH@OPMauHn, KaMAOrO CHHM' 

W~@op~aun~ o xapaKrepe non~pnsaunn nyrtKa npoxoAnna rtepea ecn, 
uenortKy 06pa60r~n n aanncueanacb Ha neHTy CyMMapHux pesynbra- 
~ o e .  P a s ~ e n e ~ n e  e s a n ~ o ~ e k c ~ e n f i  no @ n a r a ~  "1 I' , 11211, 11011 npoeo- 
Annocb nnub Ha ypoeHe crarHcTnrtecKoro a~ann3a.  

flocne npocwrpa ~ a k ~ e ~ ~ u e  C O ~ ~ T H R  d p - e 3 a n ~ o ~ e f i c r e n ~  n s ~ e -  
pRnncb Ha CKatinpyloueM aefoMaTe HPD. A a n b ~ e k u a ~  MareMarnrtecKaR 



n03~onuna B A o c T a T o q H o  c m a T u e  c p o ~ u  n o n y q u T b  n e p e u e  p e a y n b ~ a -  
Tbl. f loJl~0e ctUCJl0 dp - C O ~ M T H ~  Ha n e H T e  CyMMapHblX p e 3 y n b T a T O B  
COCTaBUflO 1 9 9 7 8 .  6 u n o  o ~ o 6 p a ~ o  8 6 6 1  co6u~ue peaKuuu p a 3 B a n a  
A ~ ~ T P O H ~  dp -. ppn, CpeAU KOTOpblX OAHO3HaL(HO @ H T H P o B ~ ~ O C  b 

8 3 2 1  C O ~ ~ I T U ~ .  

H ~ B ~ C T H O ,  qTO peaKlplR p a 3 B a n a  ~ e h T p 0 ~ a  MOmeT UATU K a K  C H a -  
MeHeHUeM 3apRAOBOrO COCTORHUR t lPOTOHa MUUJeHU /pea~uUR flepe3a- 
PRAKH/, T a K  H c c o x p a H e H u e M  a a p ~ ~ a  /npmoh p a a e a n / .  C O ~ ~ I T U R ,  
B KOTOPUX C ~ M O ~  ~ U C T P O ~  /B  CUCTeMe nOKOR ~ e h T p o ~ a /  qac~uueh RB-  
JlReTCR H ~ ~ T P O H ,  ~ Y A ~ M  Ha3blBaTb f lepe3apR~~oh,  a ~ p y r 0 h  Kf laCC CO- 

~ U T H ~ ,  r A e  T ~ K O ~  qac~klueh RBJlReTCR OAUH U 3  I lpOTOHOB - KaHanOM 
npmoro p a a e a n a .  flocne npuMeHeHuR T a K o r o  p a a A e n e H u n  nonyqunu: 
7 3 2 0  C O ~ U T U ~  npmoro p a a e a n a  dp -. ( ~ P ) P  u 1 3 4 1  c06bl~ue nepe- 
3aPRAKU dp + (pp)n. 

O U ~ H K ~  CTe f l eHU nOJlRpU3auHH n y q K a  A ~ ~ T ~ O H O B  npOBOAUf laCb no U 3 -  

MepeHUD a 3 U ~ y T a n b ~ o h  aCHMMeTPUU Bbl f leTa HYKnOHOB OTAaqU B P e a K -  I 

uUU K B a 3 U Y f l P Y r O r O  PaCCeRHHR HyKnOHOB A ~ ~ T P O H ~  H a  I lpOTOHe MU- 
I 

weHU dp + ppn. 
H ~ B ~ C T H O ,  '-IT0 B OCHOBHOM COCTORHUU A ~ ~ T P O H ~  /S -COCTORHH~/  

CnHHbl I lpOTOHa U ~ e h T p 0 t I a  OpUeHTUpOBaHbl no Cf lUHy A ~ ~ T P O H ~ .  P ~ c -  
cteTbl, I lpOBeAeHHble K. B H ~ ~ K H H ~ ~ M / ~ !  f lOKa3blBaDT, qTO 3 T 0  A ~ ~ C T B H -  

T e n b H O  T a K  B o6nac~u UMnynbCOB @epMU-ABUmeHUR A 0  2 0 0  MBB/c, 
T.e.  TaM, r A e  MOMHO u 3 6 e m a ~ b  3 W e K T O B  CBR3aHHMX C D - B O ~ H O ~ .  
n o n r s e p r w ~ e ~ w e ~  3 T o M y  RBnReTcR puc. I 141, r A e  n p e A c T a B n e H a  B e n u -  
qUHa f lOf lRpU3auUU HyKflOHOB OTHOCUTeflbHO Ha f l paB f l eHUR CflUHa A e h T -  
POHa B 3aBUCUMOCTU OT HMf l ynbCa  @ePMH-ABHMeHUR. 

BUAHO, qTO A 0  Bef lHqUHbl @ e p ~ H - U M f l Y J l b C a  I lOpRAKa 1 @M 
/ - 2 0 0  M a B / c /  MOMHO C q U T a T b ,  UTO CflHHbl npOTOHa U H ~ ~ T P O H ~  Coxpa- 
HRDT OpUeHTauUD Cf lHHa A ~ ~ T P O H ~ .  

T a ~ o ~ y  T ~ ~ ~ O B ~ H U D  YAOBneTBO- 

1 PReT f lOAaBJlRlO~aR q a C T b  C O ~ M T U ~  

pea~quh  p a a e a n a  ~ e h ~ p o ~ a  dpppn, 

. P 
KOTOpaR B OCHOBHOM I l p e A C T a B n R e T  
~ e a a u y n p y r o e  pp - unu np -pacceR- 

q (h-1) 
~ u e / ~ / .  /no H a w m y  o n p e A e n e H u l a  

0.  I 

3 
4 

PHc .1 .  ~ ~ B U C U M O C T ~  OTHOCHTenb- 

H O ~  nOnRpH3aqHH HYKnOHOB B g e k ~ -  

- 1 POHe O T  wMllynbCa ~ ~ P M W - ~ B W I R ~ H H R .  I 

CneKTaTOpOM RBnReTCR C ~ M M ~  ~ e ~ f l e ~ ~ b l h  U 3  BCeX BTOpUqHblX HYKnO- 
HOB B C u c T e M e  n o K o R   pa/. 

T ~ K U M  06paaot.1, B n p e A n o n o m e H u u  C n p a B e A n u B o c T u  npoc~oh c n e K -  
T B T O P H O ~  MOAeJlU, PeaKuUO p a 3 B a J l a  dp -. ppn MOMHO HCf lOf lb3OBaTb 
A n n  o n p e A e n e H u n  non~pu3auuu ~ e h ~ p o ~ a .  

B K a u e c T s e  a ~ a n u a u p y ~ u e h  c n o c o 6 ~ o c ~ u  B o A o p o A a ,  cornacHo pa- 
6 0 T e  /'/, MOMHO UCt lOJ lb30BaTb 3HaqeHUR nOnRPH3a uHU B Y n p Y r O M  pp - 
H np -pacceRHuu. 

AHAJlH3HPYIOUIAfi Cf lOC06HOCTb BOAOPOAA 

K ~ K  oweqanocb e w e ,  A n n  o n p e A e n e H u R  a ~ a n u a u p y w e k  cnoco6- 
HOCTU BOAOpOAa H ~ O ~ X O A U M O  UMeTb 3 H a q e H U e  flOnRpU3auUU B Y n P y r O M  
pp- u n p - p a c c e ~ ~ u u .  

T a ~ u e  AaHHble nOnyqeHb l  Ha AP~OHHCKOM CUHXpOTpOHe/7 /  U B &HT- 

pe R A e p H u x  u c c n e ~ o ~ a ~ u f i  Q p a ~ u u u  ~ a ~ n e / 8 / ,  c y L t a c T u e M  rpynnw 
AHA@ AH CCCP. 06a 3KCflepUMeHTa 6wnu n p o B e A e H u  flpU  TO^ m e  KHHe-  
~ w q e c ~ o h  aHepruu,  TO u B H a u e M  9 K c n e p u M e H T e .  

H a  pUc.2 flpI4BeAeHt.l p e 3 y n b T a T M  3THX 3KCflepUMeHTOB B BUAe  3a- 
B U C W M ~ C T H  n o n g p u a a u u u  B y n p y r o M  pp- u n p - p a c c e ~ ~ u u  OT K s a A p e T a  
n e p e A a H H o r o  q e T u p e x M e p H o r o  u M n y n b c a .  H a  p u c . 3  n p u s e A e H o  p a c n p e -  

P w c . 2 .  B e n w q w H a  n o n ~ p ~ 3 a w ~  

B 3aBHCHMOCTH OT  K B a R p a T a  u e -  
' r a l p e x M e p H o r o  n e p e g a m o r o  HM- 

n y n b c a .  - p p - p a c c e ~ ~ ~ e / 7 / ,  
/ 7 /  

0 - n P - p a c c e ~ ~ ~ e  , -- np- 
p a c c e R ~ ~ e / ~ / .  

P ~ c . 3 .  P a c n p e n e n e ~ ~ e  no n e p e -  
naHHOt4y O T  HHmeHH K I I p O T O H y  OT- 

nauH u e T u p e x m n y n a c y  B npRMoM 0 .4 .a 
Kmane peanwx dp -. (pn)p. I t 1 ( r a B / c )  a 



cocTaeuna eenuquHy: A = 0,366+-0,03 - ~easuynpyroe pp -pacce~~ue ,  
A = 0,29720,03 - ~sasuynpyroe nP -pacceRHue. 

HH~HRR rpaHUua 06pesa~1.c~ no ( t l  CBR3aHa C MeTOAHqeCKHMH no' 
TePRMH KOPOTKHX TPeKOB nPOTOHOB OTflaqH. ~ ~ M ~ T H M ,  qTO npH I t (  I 
I 0,04 ( T ~ B / c ) '  n o n ~ p u s a u u ~  B ynpyroM N N - ~ ~ C C ~ H H U U  Mana. 

C YqeTOM COOTHOUeHUR qUCna C O ~ M T M ~  C H ~ ~ T P O H O M  U IlPOTOHOM 
CneKTaTOpOM 6blna nOnyqeHa CpeAHRR aHanU3UpYlOl4aR C ~ O C ~ ~ H O C T ~  

AnR pp - u np -pacceRHuR: 

I 7 p e ~ ~ e ~ o t - t  a~anusa  Reunucb pacnpeAeneHuR no a3UMyTanbHOMy 
yrny HyKnoHoe oTAaqu peaKuuu paseana dp + ppn. B KaqecTee cu- 
CTeMbl KOOPAHHaT 6blna npHHRTa npaBaR T P O ~ K ~  BeKTOpOB, rfle OCb 

X HanpaBneHa no IlyqKy, a OCb Z - BepTHKanbHO BBepX. A3UMy~anb- 
H M ~  y ron  4 oTcquTbleancR OT ocu Y O  nonyqe~~b le  a s u ~ y ~ a n b ~ u e  pac- 
npeAeneHuR AnR npoToHoe oTAaqu us npRMoro KaHana dp -. (pn)~ no- 
~ a s a ~ u  Ha puc .4. BHAHO,  TO nepeoe pacnpeaeneHue uMeeT s ~ a q u -  
TenbHyO ~enUqHHy n e ~ o - n p a ~ o i  aCUMMeTpUU OTHOCHTenbHO go0. 

T ~ K  KaK 06a ~ a 6 o p a  AaHHbIX /C @narOM "1" H ' l o1 ' /  6 ~ x 1  n0nyqe- 
Hbl H 06pa60~a~b l  OAUHaKOBO, TO AnR YCTpaHeHUR CUCTeMaTblqeCKUX 
O W U ~ O K , B H O C U M ~ ~ X  M ~ T O A U K O ~ , M ~ ~  UCnOnb30BanH OTHOWeHHR BenUqHH 
dN/d4 : 

rAe K - napaMeTp u s o ~ p o n ~ o r o  pacnpeAeneHuR, ~ o p ~ u p o e a ~ ~ u i  
Ha C O ~ ~ ~ T H R  C @ n a r O ~  "0". TaKoMy pacnpeAeneHun COOTBeTCTByeT 
puc. 4e. Co rnac~o  p a 6 0 ~ a ~ / 9 ' 1 0 /  yrnoeoe pacnpeAeneHue 6uno npo- 
@u~upoeaHo BupameHueM: 

Pac.4. A ~ H M Y T ~ ~ ~ H H ~  pacnpeneneHuR npoToaoB oTnasu us npmoro 
KaHana dp + (pn)~: a - nonnpu30saH~blii nyxorc, 6 - @ o ~ o ~ o e  pac- 
npeneneme, B - OTHomeHue paknpenene~uii /a /  u 161. 

C CBR3aH C BblCTpOeHHOCTbKl ~ e i ~ p o ~ a .  
P e s y n b ~ a ~ u  @uTupoeaHuR ceeAeHu B ~a6nuuy  u n o ~ a s a ~ u  cnnou- 

H O ~  K P U B O ~  Ha p u c . 4 ~ .  
A s u ~ y ~ a n b ~ o e  pacnpeaeneHue ~ e i ~ p o ~ a  oTAaqu us KaHana nepe- 

s a p ~ a ~ u  dp + (pn)p n o ~ a s a ~ o  Ha puc.5. BUAHO cyqecTeeHHoe oTnu- 
w e  OT TaKoro me pacnpeaeneHwR AnR npoToHoe oTaaqu us npworo  
KaHana /CM. puc .4e/. HM nonuTanucb BURCHHT~, RenReTcR nu  a ~ o  OT- 








