


@ J ' I y I c r y ~  MOI4HOCTU PJ'IR HMnYJIbCHOrO P e a K T O p a  mP-2 l l P H B O m T  

K pa3JIllrMbIM HeXenaTeJIbHbIM 3 @ @ e ~ ~ a M :  U3MeHReTCR, H N l p H M e p ,  AUHa- 

MHKa P e a K T O p a ,  3aTPYAHFIeTCR n p o U e C C  PeryJIliPOBZiHHH MOLLOIOCTH, BO3HH- 

KNOT CJIOXHOCTH B pa6o~e ~ K C ~ ~ ~ U M ~ H T Z U I ~ H O ~ ~  U ~ U T ~ T H O ~ ~  N l l l a p a T y p b I  H 

T.A. K P O M ~  TOrO, @JIYKTY~UUH OrpaHZmZiBaiOT c p e ~ ~ k d i  YpOBeHb A O ~ ~ ~ C T U M O ~ ~  

MOUHOCTH u c o ~ p a u a m ~  pecypc amm~ofi ~ O H ~ I .  

C npyroii CTOPOH~I,  c n y q a j i ~ b ~ e  K O J I ~ ~ ~ H H H  MOLLWOCTH " n o n e 3 ~ b 1 "  

TeM, lITO n p U  UCCJIeJlOBaHUH AX CTaTHCTIlrleCKHX XapaKTepUCTHK MOXHO OUe- 

HUTb HeKOTOPbIe H ~ ~ P H O - @ H ~ H I I ~ C K U ~  l l a p a M e T p b 1  ~ K T W B H O ~ ~  30HbI  U O n p e  

nf3'IHTb HeKOHTpOJIUpyeMbIe 3@@elCTb1 PeaKTUEHOCTH, B b I 3 B W b I e  OTKJIOHe 

H m M U  B pa6o~e pa3JIl lrMblx TeXHOnOrIlrleCKUX CHCTeM. 

B H ~ C T O R U ~ ~ ~  CTaTbe ~PUEOAFITCII OCHOBHbIe P a y n b T a T b I  3KCnepUMeH- 

T a n a H o r o  nccnenosmm LUYMOB M O ~ O C T U  peamopa MEP-2, n o n y s e H H b I e  

B nepuon 3 H e p r e T u s e c K o r o  n y c K a  (1980-1984 rr.) . 

I 1. KPATKOE OnMCAHME ~ 3 M E P k i T ~ n b H o f l  AnnAPATYPbI 
M METOaMKM OEPAEOTKM 3KCllEPllMEHTknbHbIX 
JUHHblX 

B OCHOBHOM u c c n e A o B a n n c b  @nyIcryawu s H e p m u  wmynbcoe MOW- 

HOCTH ( Q )  U HX KOppf3'IRUHH CO C J I Y B ~ ~ ~ H ~ I M H  K O J I ~ ~ ~ H Z I R M W  OCHOBHbIX lla- 
PaMeTpOB CUCTeMbI OXJIaXJIeHUFf ~ K I ' U B H O ~ ~  30HbI  H C B W ~ ~ ~ H R M W  nOABHX- 

H ~ I X  o~paxa~enei i  (no) : ~ e ~ n e p a ~ y p o f i  H a T p u R  H a  B x o n e  (T ) H B b I x o n e  

(To,, ) H 3  ~ K M H O ~ ~  30Hb1, PaCXOAOM HaTPUH B lleTJIRX A (aA ) H (Cs ) 
n e p B O r 0  KOHTYPI, C CYMMaPHbIM PaCXOAOM ( G = OA + 0 6 ) , OCeBbIMH 

n e p e M e U e H U R M U  OCHOBHOrO (X ) H AOllOJIHUTeJIbHOrO (X a ) IIOABUXHbIX 

o~paxa~eneii  (OnO, nn0) , y r n o M  p a c c u ~ x p o ~ ~ 3 a u ~ w  OnO-m0 ( 4 )  u c 
nepHOAOM B p ~ e H U H ~ ~ p ~ a ~ e n e f i  (To , Ta ) . 

M ~ M ~ ~ W U R  l7poBOAUJIHCb C UCllOnb30BZiHHeM CHCTeMbI PJ'IR KOppeJIR- 

~ O H H O r O  U CneKTpaJIbHOrO U a J I U 3 a  P e a K T O p H b l x  l l a p a ~ e ~ p o ~ ' l /  . CTPYK- 
TYPHaR CXeMa ~ 3 M e p H T W I b I 3 0 f i  CHCTeMbI n O K a 3 U a  H a  PHC. 1. 

0 6 p a 6 0 ~ ~ a  3KCnepUMeHTaJlbHbIX AaHHbIX OCYU~CTBJIJWIOC~ Ha 3BM 
CDG6500 U BKnMqaJIa  OCHOBHbIe n OUeAYpbI CTaTHCTU'leCKOrO aHal lH3a  

CT84HOHaPHbIX BPeMeHHbIX P ~ ~ ~ ~ / 2 *  ' . DUHB BpeMeHHOrO PlUla 3 m a B a -  

n a c b  p a ~ ~ o t i  8192. B p e M R  u a ~ e p e ~ m ,  B T e s m a e  K o T o p o r o  B n a m T u  3BM 
@ H K C H ~ O B ~ J I H C ~  I'IOCJIeAOBaTeJlbHbIe 3HaseHUH 3 H e p r U U  HMllyJIbCOB MOW- 

HOCTU u s ~ a s e ~ m  c o n y T c T s y l o m e r o  eii n a p a M e T p a ,  H ~ M ~ H R J I O C ~  OT 5 HO 

35 MUH. DR ~ C K P ~ T H ~ E  (BO B ~ ~ M ~ H H )  ~ ~ O U ~ C C O B  ( Q , X , X a , 4  , T o  , 
T ) B e p x H m  r P a H m ? F I  'faCTGT2-TaJlbHbIX ClleKTpOB ( fc = $ /2) a 



Puc. 1. npunyunumbna cxema umepe- 
HUR IUYM0661X X(IPUKTepUCTUK P a K T O P U  

~ O T K U  CUZH&708 C ~ U ~ U K O ~  TeMnepU- 
w b r  ( T ) ,  p m o d a  H U ~ ~ W I  (G) nepe- 
~ e q e n u i i  O n 0  (0) u M U  (a) ; BY - 
exodnble ycrpofic~eo 3BM e cucTeMe 
KAhfAK npu u 3 ~ q ~ e t i u u  TeMnepUTypbl 
( T ) ,  pacxoda ( G ) u stiepzuu mnynbcoe 

MOWHOCTU (Q); 1 - ~&TPoHtiblc ~ C T ~ K -  

TOP 6 yeHTpe A3, 2 - Mo, 3 - Koxyx 
no, 4 - Oflo,  5,6 - eMKOCTHble ~ U T -  

P ~ ~ K T o ~ H ~ I ~  lUYMbI HCCnenOBaJIHCb B 3aBHCHMOCTU QT YPOBHR CpeH- 
~ e f i  MOUHOCTH ( W ) a pacxona TennoHocmm n e p e s  a K T m H y m  ~ O H Y  ( G ) . 
Y p o s e ~ b  W sanasancx B naanasoae OT - O no 2 M B T ,  a s ~ a v e ~ u e  G - OT 

8 no 110 M 3 / q C .  B naanaso~e 0,03 _< W 5 2 M B T  a G > 40 M 3 / n  
rUYMbI MOUHOCTH nOnOnHkITeJIbH0 ACCnenOBaJIaCb npa O T K J I I O ~ ~ H H O ~ ~  CHC- 
TeMe aBToMaTUrleCKoro perynkipOBaH~ MOIUHOCTU (AP) , a B nuanaao~e 
0,5 < W 2 2 M B T  - B npouecce n u a e f i ~ o r o  ~ ~ M ~ H ~ H H H  MOLLWOCTH, 3ana~a- 
e M O r 0  c k i c T e ~ 0 f i  AP. npa MaJI0fi  M O W O C T M  ( W <_ 4,s KBT) npOBOnmHCb 

kI3MepeHm UlYMOB B CTaqHOHaPHOM (He  U M ~ Y ~ ~ C H O M )  pemMe ~ a 6 0 ~ b 1  
peamopa. 

npu sacToTe cnenosaHm M M n y n b c o B  MOUHOCTU, pae~oii 5 l /c ,  nccne- 
nOBaJICR B OCHOBHOM p e X U M ,  6 n a 3 ~ a f i  K 3KCnJlyaTaLWOHHOMY: PaCXOA HaT- 

PHR ~ 3 ~ e m n c x  B ~ e 6 0 n b ~ u a x  npenenax ( 7 0 - 1 0 0  ~ ~ / s ) ,  BpaueHue no 
ocyuecTsnxnoca co c ~ a 6 m a 3 a ~ ~ e f i  CKOPOCTM On0 ( B  npenenax O , l % ) ,  a 
y p o s e m  c p e m e f i  MOUHOCTU nomepxusancH c u c ~ e ~ o f i  AP. 

  TOT p e x u ~  ucnonbsoaa~~cx n m  nonyseHm nepsbnr npeAsapuTemHbm 
narlHaIx o xapaKTepe peaKTopHbIx ~ Y M O B  H HX Koppenxum c p a 6 o ~ o f i  oc- 
H O B H ~ I X  TexHonorUrleCKnx CacTeM. Y c n o ~ m  u 3 ~ e p e ~ n i i  no3~onxnu Henoc- 
penCTseHH0 CBH3aTb @ 0 p M y  c n e ~ ~ p a J I b H 0 f i  nnOTHOCTU lUYMOB TOKa HOHH38- 

~ O H H O ~ ~  KaMepbI  S, ( f ) C @ n y K ~ y a U H H M k i  PeaKTHBHOCTH S ,, ( f ) 
+ 1 p ( i ) 1 . ~ 3 ~ e p x e ~ a ~  s e m m a  p onpenenmaca c n o r p e m H o c T b m  
( A p )  ~ e x y x e - 1 0 4  A K / K ( 0 , 0 5  Q ) u n u ( A p / @  ) =  ( A W / W ) Z  
= 5.10 - 4 ,  me A w - norpemHocrb a 3 ~ e p e ~ u ~  ~ Y M O B  MOUIHOCTH, @ = 
= 2,165.10 -' - ~ @ @ ~ K T H B H ~ R  nOnR 3anmnbIBaIoUHX H ~ ~ ~ T P o H o B .  

~ K C ~ ~ ~ H M ~ H T ~ I  l lOKa3aJIH,  W O  CyMMapHbIe 3 @ @ e K ~ b 1  PeaKTHBHOCTH, 

o ~ ~ U I O B ~ ~ H H ~ I ~ :  

- nponyamueM ~osnyxa  n e p e s  cTawoHapHbIe oTpaxaTena, 
- u a p ~ y n m u e f i  BonbI B 3a~emmenxx,  
- w p ~ y n ~ ~ u u e i i  BOW B Komyxe no, 

H e  npeBbImanU omu61cy &UMepeHm, U UX BnHHHLieM Ha UlyMaI MOUHOCTH 

B uMnynacHoM pexnMe M O ~ O  n p e a d p e n b  ( UQ /a _< 0 , 5 % ) .  Ha puc. 2 
r r p m e n e H a  xapaKTepHm @ o p ~ a  S, npn o = 100 M~ 1s. T ~ M  x e  n o ~ a 3 a ~  
CneKTp S, C K ~ J I H ~ ~ O B O ~ H ~ I M  nUKOM H a  WCTOTe 0,27 r~ (OT ocmnupym- 
uero namwwi rrpoMemyTosHoro perymTopa Ha  +, 0,2 $ ) . O C H O B H ~  MOW- 

H O C T ~  myMa cocpenoroseHa B n a c T o T H o M  nnana3oHe [ 0,l; 1 , O I  r~ n npamn- 
9eCKH IlOJ'IIiOCTbH) BbI3Barla ABLiXeHHeM HaTpkiH Wpe3 8KTHBH'H) 30HY. Ha- 
npHMep, C y M M a p H M  HHTeHCLiBHOCTb UyMa B 3 ~ 0 f i  o6nac~u WCTOT npH H3- 

MeHeHun pacxona HaTpm OT 40 no 100 ~ ~ 1 1 1  ysenmuaaeTcx B 7 pas. 
O ~ ~ K O  rIpH C < 40 M9/q YPOBeHb HH3KOIaCTOTHbIX lllYMOB - 
cna6o 3aeucm OT 0 A npaKTUrlecKa cosnmaeT c ~ O H O B ~ I M  

( C  YPOBHeM H a  YaCTOTaX BbIUe 1 r9). A M n J l i i ~ ~ n a  ~ o n e 6 m u f i  PeaKTKBHOC- 

TH H a  HeKOTOPbIX BbIAeneHHbIX YBCTOTBX, HXiPHMeP,  Ha  n a c r O T e  -. 0,45 HnH 

Puc. 2. P e x w  nenpepbrenoli ~ o q n o c m  S" 1 

(6e3 6payeHuR n o ) .  CneKrpiLflbH@3 m O T -  

nocn pa~mpt ibrx  u y ~ o e  S, npu tie- i 6' 
K O V b l X  3tilFlCHURX ~pedHt?li MOytiOCm 
pea~mpa.  f - uacmra e Ty.  Pacxod 1 i2 



- 0,65 r ~ ,  H e  n p e s b I r u a e T  0 , 0 5 +  0,06, a. n p ~  H O M U H ~ J I ~ H O M  pacxone T e n n o -  

HOCUTeJIH cnyY&ble  ~ o n e 6 a ~ m  M O U O C T U  (ow /W ) COCTaBJIRHlT 0,2 + 
+ 0,35%, a @ n y ~ c r y ~ U U  BHelllHefi PaKTKBHOCTU ( op ) - COOTBeTCTBeHHO 

0,2+ 0,35 ( . 
 tam^ 06pa30~,  BnkiJ3HUe pa3nUYHbLX cnyY&Hbnt ~ @ @ ~ K T O B  H a  lllYMbI 

M O U O C T U ,  B TOM WCJIe U ~ @ @ ~ K T o B ,  C B R 3 W b I X  C Jl,BZMCeHUeM HaTPUR - 
Y e p e 3  aKTUBHYH) 3 0 H y ,  O K a 3 U O C b  He3HaYATWbHbIM. 

n p H  MaJI0fi MOLUHOCTU O C H O B H O ~ ~  IIpUYHHofi @J ' Iy~cryaru l f i  HBJ'IReTCR 

C T O X ~ C T U Y W K H ~ ~  X a p a K T e p  IIpOUWCa nWleHUR U pa3MHOXeHIlR H~#TPOHOB. 

nonpo6so U C C n e n O B U a C b  0 6 n a c ~ b  0,03 _< W _< 100 BT, COOTBeTCTByIOUaR 

U3MeHeHKW M ~ K C M M U ~ H O ~ ~  PeaKTUBHOCTH C OT 3HaYeHUR, HeCKOnbKO 

MeHbUlerO M ~ H O B ~ H H O ~ ~  KPUTUYHOCTU ( C ( 1)), 110 PaBHOBeCHOIU, PBBHO- 

ro B p e x u M e  5 l / c  1 , 0 6 . 1 0 ~  u 0,77.10-3 - B p e m M e  25 l / c .  OTHOCU- 
-2 

TenbHaR nucnepcm anymyaquii meprun u M n y n b c o B  MOIUI-IOCTU 02=oq2/~ 
B 3aBUCHMOCTH OT BenUYUHbl W - 1  I I p n B e n e H a  H a  PUC. 3. K ~ K  BUJIJIO 113 

PUCyHKa, B o60nx P e X H M a X  (25 n 5 l /c )  3KCnepUMeHTWIbHbIe n W b I e  

xoporuo c o r n a c y m c s i  ~ e m y  co6oii u npa W 2 1 BT ux MOXHO annporccn- 
MUpOBaTb 3BBnCUMOCTbM: 

b2 
Puc. 3. 3 a s u c u ~ o c ~ b  O ~ O C U T ~ Y I ~ H O ~  

6' 
'us 44 5 

Bucnepcuu snepzuu mnynbcoe ~ o w n o c -  
TU OT eelluvunbi w1 e peYuMax 25 I / c  

OJO '3s (0)  U 5 I / c  ( A ) .  ( 0,  A - COOTt3eTCTeeH- 
no n o u e  UcKflIovenm H W K O ~ ~ C T O ~ O Z O  

w s  495 ~perida): o 2  - w ~ e p e u n a ~ ,  0: - 
C KOppeKy~efi Ha H U ~ K O Y ~ I C T O T H ~ ~ ~  Tpetid, 
o - pacvemau. 3aut~puroaanna~ 06- 

0 ,  0.2 41 06 41 W I 

2 1 6 8 10w?m4 nacm eKnIovaeT no2peutnocm s onpede- 2 nenuu ox.  HUWKIIR ocb a6cyucc C O O T B ~ T -  

cTsyeT npaeoli uKme opduna~. 

d, a 8 - OTHOCUTWlbHaR p,UCnepCkiH, o ~ ~ C J I O B ~ ~ H H ~ R  @ J I ~ K T ~ ~ F I M u  

BHelLIHefi PaKTHBHOCTn;  S = Sen + S - UHTeHCUBHOCTb ~OCTOHHHO ~ e c -  
CTByIoU&erO BO BpeMsi  HMnyJIbCa UCTOYHUKa H~#TPOHOB CnOHTZLHHOrO AeJIe- 

H m  S U 3alXl3nblsaKII.4iX H ~ ~ ~ T ~ O H O B  S = V P W  . 
6 

,&IS3 3KCnepwMeHTaJIbHbIX 3HaYeI-MG S = 7,7.10 H/C II 1 = 62 HC, 

a T a K x e  ~ ~ H H ~ I X ,  nonyqembtx npa n 3 ~ e p e ~ n n  ~ ~ C O J I K I T H O ~ ~  MOUOCTU p e a K -  

T o p a  (182 M3B + 3,434' 10" nm/c BT) , TeOpeTnneCKyKI 3aBUCUMOCTb 

(2)  MOXHO n p U  YCnOBUM 8: << 1 IlpenCTaBkiTb B Brine: 

I13 (1) 11 (3) BUjIJiO, YTO paCYeTHSI 3aBUCMMOCTb 0 (W ' I )  B 1,67 pa3a 
T s a ~ n x a e ~  nncnepcuro A 2 no CpaBHeHnro c ee M ~ M ~ P ~ H H O G  s en~smo i i .  

O w a  H 3  IIpUYUH OTMeYeHHOrO PaCXOXneHIlR 6 b ~ a  CBR3aHa C nOnOJ'IHMT€Ylb- 

H ~ I M  y B e n m e H u e M  @ n y ~ ~ y a u a f i  3a c s e T  M e n n e H H o r o  u s ~ e ~ e ~ m  MOWOCTM 

B IIpoUeCCe U3MepeHkiH. Y~CTUYHO 3 T 0  6 b N 0  B b I 3 B W O  HeTOYHOCTbKI YCTaHOB- 

KU KPUTUYeCKOrO COCTORHIlR U ~ ~ ~ ~ c T B U R M H  O n e p a T O p a ,  HXIpaBJIeHHbIMM 

H a  nonnepxmne MOWOCTU. 

C YYeTOM K O P p e K ~ K U  UCXOnHbIX 3KCnePMMeHTWIbHbIX P W H b I X  Ha AO- 

nOJ'IHUTWbHbIe HeCTOXaCTnYeCKUe lllYMbl 3aBMCUMOCTb u '?( w - 3 OKa3WIaCb 

6nki3~0ii K p a c ~ e T ~ o f i  u p a ~ a o #  

MOUHOCT~ nma B BT (CM. pnc. 3) .  
Bonee neTWIbHyH, n H @ ~ p ~ a u k U O  0 CTaTMCTMYeCKUX C B O ~ ~ C T B ~ X  PeaKTO p- 

H o r o  r u y M a  n a e T  n n o T H o c T b  p a c n p e n e n e H u R  s H e p r m  M M n y n b c o B  MOUHOCTM 

P(Q. a s i  H ~ K O T O P ~ I X  y p o ~ ~ e i i  MOUHOCTM pacnpenene~ue P(  Q) 
B p e x n l u r e  25 l / c  n o ~ a s a ~ o  H a  puc. 4. T ~ M  x e  n p m e n e H a  T e o p e T u s e c K a R  

@opm p a c n p e n e n e H u R  pT ( X ) : 

- - -  - - -  
~ u n m  - paver  no g b p ~ y f l e  (5) .  



( x )  1 / A 2 - ~  
P T ( X  1 d X  = exp ( - X )  d X ,  

r ( 1 / A 2  ) 

a me X = ; ii - cpemee sncno ~ e i i ~ p o ~ o ~  B peamope; r ( e ) - 
n A' 

Cornac~o 4/ , npn S r >> 1, T.e. npw W >> 0,l BT, p a c n p e n e n e H w e  PT ( X ) 
(p~~l-IpeJqC?neHHe T u n a  X 2  ) CTpeMWTCR K raYCCOBOMY. M3 PUC. 4 T a K X e  

B U m O ,  YTO paCYeTHaFI U 3KCnepHMeHTaJIbHaR: (POPM~I pacnpen~emfi  nOCTa- 

TOYHO XOpOUlO COrJIaCYIoTCR M e m y  ~060ii. H ~ K O T O P O ~  p m n H Y H e  M e m y  

P(Q) H P ( X )  csn3mo c omw6~oi i  B o n p e n e n e H n n  Y~OBHFI  MOI~-IOCTH. 
T 

npw 6 0 n b r u o ~  YpOBHe MOIIU-iOCTU CTOXaCTU9eCKHe ( P J I ~ K T ~ W U H  M m b l  

( A  I%), H O C H O B H O ~ ~  B K n U  B ~one6mnn  MOlUHOCTW BHOCHT UlYMbI 

BHeIUHefi peBKTHBHOCTU. Benmmia aa /8  K a K  @ ~ H K U ~ R  W U 0 ripen- 
c r m n e H a  H a  pnc. 5 ( s ~ a y e ~ n e  oa/a ~6nw3n TOYKW w = o H a  PHC. 5 
n p m e n e H o  nnn W = 300 BT, K o r n a  B K ~ U  C r n x a c r n y e c K u x  WYMOB ewe 
s e n w K  A  = 1 ,a%). Bospacrmwe m y M o B  npw y s e n a s e H n n  W sbrue 0,5 MBT 
w a sbrwe 60 ~ ~ / r l o 6 y c n o ~ n e ~ o  neiicmwe~ ~014-1oc~~oir  0 6 p a ~ ~ o i i  c s m n  
U YaCTUYHO, K a K  nOKXXI-IO B pa3n. 4, C HeKOTOPbIM Y B ~ W Y e H U e M  UlYMOB 

BHeIUHefi PeaKTUBHOCTH. 

h c .  5 .  PernuM 25 l / c .  O T t d ~ ~ ~ T & l b ~ b l e  CTUH- 

- 
H~ MOUWOCTU pearcmpa W (MET) (a )  u 
pacxoba T ~ M O H O C ~ T ~ R  v q e 3  aKmenyw 
3ony 0 (m 3/v) ( 6 ) .  Uug5pu~u w puc. 6 OT- 

meveno onavenue cpebneir mou(nocm e MBT. 
P a m b  W ~ U  v q a  aKmenyw 3ony: 0 - 
110 d / v ,  @ - 100 d / v ,  A  - 73 d / v ,  0 - 

X a p a m e p ~ b ~ i i  sun  cnempa ~one6muii s H e p r n u  n M n y n b c o B  MOIUHOCTU 

( S  q ) rrpn HeKOTOpbIX 3HaYeHMFIX W ki C n O K a 3 8 H  H a  PHC. 6. K ~ K  B U m O  

H3 3 T O r 0  PUCYHKI,  H a  (POPMY C n e K T p a  S Q  BnHRIoT W YPOBeHb M O W O C T U  

w B e n n y m a  pacxona, o c o 6 e ~ ~ o  B ~ 1 1 3 ~ 0 ' 1 a c r n ~ o i i  06nac~w cnempa 

nocm S Q  npu H O M U H ~ ~ H U M  ~)nmenuu 
p@Cxda Te~OMOCUTellR ( 0  = 100 m3/v)  U 

HeKOlDPbUC ~ H U V ~ H U ~  c p e d ~ &  MOu(H0CTU. 

Bnu3y - & p ~ a  S Q  npu W = 0.4 MET 
npU HeK0lVpbl.X JHU'4eHUU-X G : 100 m3/v 
(- 1, 66 ~ ~ / v  (- - - ) u 4 0  m3/v (- .-) 

OT pacxona HaTpuR.  Hanpki~ep, sennsmia v i a  , Y c p e m e H H a R  no pacxony, 
3aBUCllT OT W cnenyIoJ4nM 0 6 p m 0 ~ :  

T.e. npn W 1 1,5 MBT 83% OT non~oii  nwcnepcm p e a m o p H o r o  m y M a  

CBR3aHO C HaTpUeM. 

~ H K H  B C n e K T p 8 X  S q  H a  YaCTOTaX - 1,8 U - 8,2 r~ (pnc. 6) K o p -  

pWIUpyIoT C n O n e p H H b I M U  B W ~ ~ ~ U ~ R M H  O n 0  (x) : CneKTpa$IbHaR IlJlOTHOCTh 

nOnepe¶HbIX O T K J ' I O H ~ H ~  O n 0  S x U B3WMHaFI CneKTpaJIbHaFI nn0THOCTb 

CyMMapHaR OTHOCUTeJlbHaR: WHTeHCWBHOCTb 3THX nHKOB 7) io = - , rne 
0: 

* nofiyveno npu W = 0,4 MBr. 
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2 
4,6%, a MaKCHMmbHbIe  - C 14  A 0  35%. K ~ o M ~  TOrO, BeJIkiqkSHa no YBe- I! 
JIHqPiBaeTCfi C 7 - 10 A 0  52 - 58%, a 'INa YMeHbIIlaeTCfi C 83 A 0  17 - 21%. 
T ~ K U M  06pa30~,  B p e X H M e  5 l / c  OCHOBHbIM HCTOWHKOM C J ' I y q a f i ~ b 1 ~  B 0 3 -  

MyiIp3HHfi MOII&IOCTH fiBJIJ3H)TCfi B W ~ P W H  no: B OCHOBHOM 38 CqeT none- 
, peqHbIX ~ ~ 6 p ~ f i  no H a  WCTOTe - 1,63 r U .  

Qa3osb1e ~ o n e 6 m  no B H O ~ M ~ ~ ~ H ~ I X  Y C J I O B H ~ ~ X  apauesm o T p a -  

xa~enefi M ~ J I ~ I  ( a ,  _< 7. l o m 8  A K / K ) ,  n nx s n m r u i e ~  ~a 

I MOIUHOCTM MOXHO r$exie6peus ( UQ I$ 5 0,058). B e n ~ q m a  oQ 
K a K  OKEiaJIOCb, CYU(eCTBeHH0 3aBHCUT OT llaCTOTb1 CJIeAOBaHnfi UMlTYJ'IbCOB 

MOWHOCTU ( K O T O ~ ~ R :  MeHfieTCfi OT CKOPOCTH B p U e H W 3  no) U OT Y p B H I l  

MOIIJHOCTU : 

0.54, = 0.4 MBT 

( u Q K ) .  = ( 1 , 0 5  W = 1,. MBT 

2.93, W = 2,O MBT . 
Hanuwe c ~ b ~ o f i  3 a ~ n c n ~ o c ~ ~  o Q  /a OT f o  BO MHOrOM 0 6 % ~ ~ -  

HReT H ~ C T ~ ~ H ~ ~ H O C T ~  CpeAHHX I IapaMeTpOB PeaKTOpHbIX UIYMOB OT 38- 

n y c K a  K 3 m Y C K Y  no*. Ha H3MeHeHHe Be.J'IHwHbI 0 Q /8 OTHOCHTe.bH0 

f?t? CpeAHerO YpOBHfi < O Q / ~ >  BnHfieT H PHA APYrHX ( K P M ~  W , a H 

f 0 ) @BKTOPOB. % C T ~  A 3  HHX OTMeqeHa B ~ a 6 n .  2. B e n H q H H a  A ( 0  Q ) /<ag >, 
npeACTaE3neHHaH B 3Tofi T ~ ~ J I H U ~ ,  X a p a K T e p H 3 y e T  M ~ K c H M ~ J ' I ~ H ~ ~  OTHOCH- 

~ e n b ~ b 1 i i  pas6poc CTaHAapTHbIX @nyKTyaUUfi  MOWHOCTM, O ~ Y C ~ O B ~ ~ H H ~ I X  

P 
i -M @~KTOPOM. 

Puc. 7. Perm 5 1/c. C n e ~ v n l l b n m  mornocra @y~ryayur i  snepzuu umnynacoe MOW- 

HOCTU S npu W - 2 MET u Q = 85 m3/r  y - g5yn KQUR K O Z ~ ~ ~ ~ T H O C T U  d m  napa- 
I 

* 
m e v o e :  0, a, 4 - oceebix u @ameaix ~of le6wur i  OHO u m O ,  nepuoda epawenm C u c r e ~ a  c~adullu3ayuu c ~ o p o c ~ u  ~ p a q e n ~ l  170 n o 3 ~ 0 n ~ e ~  MemTb cpdnee3nave- 
OH0 ( T o  ) , pacxoda n a v m  e neme 6 nepeozo Konrypa ( Gg ) u Tefineparypai n a v m  nue f, . 
na exode (T,,  ) u eaixode ( T  BYX ) u3 a~ruenori 30nbi. f - VncmTa, f4 .  



4. CJIYYAnHblE 3OOEKTbl PEAKTMBHOCTM 

- 1,6 ~ U B  c n e K T p e  S Q .  
M ~ n y n b c ~ a R  AOJM 3ana3J&IBaK)I4iX H ~ ~ ~ T P O H O B  n p H t M M a n a C b  PaB- 

~ o f i  1,6 (rrpn f o  = 5 l /c )  a 1 ,9*10-~  (npn f o  = 25 l / c ) .  D n  
~ @ @ K T O B  PeaKTHEHOCTH, O ~ Y C J I O B ~ ~ H H ~ I X  COBOKYnHbIM A ~ ~ ~ c T B H ~ M  B H ~ -  

p a ~ f i  no ( Ot no ) H IIPOTeKSLHWeM HaTPHH Yep= PKTHBHYH) 3 0 H y  

( ) , HCnOnb3OBWIOCb COOTHOLUeHHe Do, = ( 0  Q/Q ) p; 7 )  ( 7)f = 
c n p a s e n n n B o e  npa y c n o s s l i  ~ e s a s n c a ~ o c m  " ~ a ~ p u e s b l x ~  = I I N ~ +  ' ~ n ~ ) '  

LUYMOB MOUHOCTW OT LUYMOB, CBH3aHHbIX C B H ~ ~ ~ U ~ ~ H M H  no. 

9% '? O f ? ?  
0- 0- "H 

Of'? 
"CU 

@a 0 .,I I .,I 

%'?I Y":amNCU 
LOO mol 

'V. + I ,  +I +I +I 0 + I  

8 8 5; 2 " "  d' 
e 



p a c s e T a  S , u c n o n b s o s a n u c b  m e c T b  rpynn s a n m n b r a a m ~ x  H ~ ~ ~ T P O H O B .  

A H ~ J I H ~  n O K a 3 U .  ' IT0 OUeHKU Pf%KTUBHOCTH, BbNUCJIeHHbIe no C n e K T p a M  

S g u senlnme a /r c n o r p e m H o c T b m  + 6%, c o s n w a m T  c TO'IH~IM 

p e m e H U e M ,  K p O M e  OUeHKH , KOTOPaR. OKa3bIBaeTCR 3 E i B b l U l e ~ ~ 0 f i  

H a  20%. N a  

w H a M m e c m x  n a p a M e T p o B  no, s e n m H a  UQ / Q  y c p e n m n a c b  no MHO- 

r U M  H3MePeHURM. 

Ha PUC. 9 U 10 npkiBeAeHb1 T a K X e  3@$eKTb1 BHeIUHefi PeaKTUBHOCTU 

a(*no OT B U ~ P ~ U H ~ ~  no, OUeHeHHbIe no HaHHbIM U 3 ~ e p e H n f i  OCeBbIX 

~ o n e f j a H n i 4  o~paxa~mei i .  C B R ~ ~  M e x -  

d K / d x  - U3MeHeHUe PeaKTUB-  
-3 1 l o  HOCTU npu o c e ~ o ~  cnenre o ~ p a -  

xa~enefi, o x  - c T a m a p T H o e  OT- 

W r o H e H u e  olpaxa~mefi, B - ~ 0 3 4  

@ W ~ H T  npOnOpUUOHaJIbHOCTH, 
A y w T b 1 B W l 4 d  CUCTeMaTWIW- 

I 8  

PUC. 8. PtWUi 5 I/c. cneKTpMb~aR n/lOT- 

HOCTb &yKlyal#4fi peaKTUeHOCTl4 S p npU 
4 HeKOTOPbUC 3HMeRWIX cpedltd MOu(H0CTU. 

10 G = 85 M=/v ,  f - uacmra, fy. 
0 1 

Puc. 9. P m  25 l/c. nodnbre a( u 4 ql4UMbIlble Na , a, no c ~ a f i d w  

THb1e OTK/IOHeilWI PaKTUBHOCTU KUK 

@YHKYWI W (MBT). a(+no - CTUH- 

PUC. 10. P ~ U M  5 llc. C~an- 
dq~ltble  OTKnOHeHWI MnHblX &,lo* 
a, u q y u ~ b n b r x  acNa , dn 

K 

1.6 
4 ~ y ~ r y a y u f i  ~ W K -  6,O 

TUeROCTU KUK @ Y H K Q ~ U  W 
(MBT). at1 6 - @ / ? Y K ~ ~ u ~ u u  

eneutnefi peaKmenocnr nu uac- 
mre 1,6 fy,  oyenmnbre no 

" ~ 1 . 6  
, :y~noxenna,q 

na nepe&munyn, @yn~yun,  pe- 
alcmpa npu u3~epennbrx nupa- 
MeTpax M O ~ H O C ~ ~ O ~ ~  06pamofi 

d 

ce~su .  - pacvema~ 

K u e  n o r p e m H o c T u  onpenmeam d K / d  X (lo%), ~ a n n 6 p o ~ ~ n  n a T w K o B  

n e p e ~ e u e ~ n i 4  oTpaxa~enefi ( - 10%) u pmnmue K O J I ~ ~ ~ H U ~ ~  n0 OTHOCU- 

TenbHO ~ K T U B H O ~ ~  3 0 H b I  H W T W i K a '  ( K ~ K  nOKa3LUW KOppeJIRI&iOHHaIe 

u s ~ e p e ~ m ,   TO pa3nmue nonmo  n p o R B n R n c n  B B w e  n o c m R H H o r o  

MHoXCUT~JIH). Benmma d K / d  X , P a B H a R  4. l o 4  MM ( m ~  om) U 

1. MM" (m Itno), onpenenetia BO sperm @ususec~oro n y c K a ,  

0,77 (npn f , = 5 l / c )  u 0,67 (npn f , = 25 l / c )  * . B p-Me 25 l / c  



~ ~ T O P M O X ~ H H ~ &  Y ~ K T U B H O ~ ~  3OHb1, H-OJJUJICR B H e  AaTrIHKa OCeBbIX nepe 
~ e u e m ) *  . B P m H M e  5*l/c B b I n W e H a  OCHOBHaR K O M n O H e H T a  PeaKTHBHOC-  

TH H a  Y a c T o T e  1,6 ru O E  1,6 ( B  c n e ~ ~ p a x  S  X o ,  S  XR a S g  s T a  

K O M n O H e H T a  AOMHHUPY~T)**  . B e n u ~ m a  u * 0 n p e ~ e n ~ n a c b  ~3 

B b I p M e H H H :  
'1,6 

2 
'I 1.6 i - OTHOCUTeJIbHaR UHTeHCkiBHOCTb JIUHUU 1,6 ru B C n e K T p a X  no- 

nf?peWbIX ~ 0 J I e 6 a H l d  no. Bce 3KCnepHMeHTZUIbHbIe  n a H H b l e  a lXIpOKCUMU-  

posarruca n w e f i ~ o f i  ~ ~ B U C H M O C T ~ ~  OT W (38 u c K n m r l e m e M  ~ ~ B U C U M O C T H  

o ,  NB 
B p e x u M e  25 1/c ,  K o T o p a R  c y u e c m e m o  ~ e n m e f i ~ a ;  C M .  pac. 9 ) .  

~ K C T ~ ~ ~ O J I U ~ O B ~ H H ~ I ~  B T O Y K y  W = 0 3 @ @ e ~ ~ b 1  PeaKTUBHOCTU OT ~ u 6 p a -  
m f i  no, o n p e n e n e ~ ~ b ~ e  no @ n y ~ ~ y a u m ~  MOUHOCTH ( 0 ,  , 0 c 1, 
n p a K T U Y e C K U  COBnilAaIOT C ~ @ @ ~ K T ~ M u  B H e l l l H e f i  PeaKTUBHOCTU,  n 0 n y Y e H -  

H ~ I M H  no A ~ H H ~ I M  U ~ M ~ ~ ~ H U H  O C ~ B ~ E  ~ o n e 6 a u f i  IIO (o:,, , 0: ). 
B p m ~ e  5 l / c  (puc. 10)  pmnsue ~ e x n y  u  *, ( W ) u o W ) 

CTaTUCTUYeCKU 3HaYHMO U H e  O ~ % R C H R ~ T C R  ~ ~ ~ ~ P O C O M  U 3 M e P R e M b I X  naps- 
M e T P O B .  M o X H O  n p e A n O J I O X U T b ,  YTO M e X a H U 3 M  3TOTO FIBJIeHUR C B R 3 a  C 

M O ~ H O C T H O ~ ~  06pamoii CBR3bKJ. B o ~ M o X H O C T ~  YBeJIUYeHI iR  @ J I y ~ ~ y a ~ ~ l f i  

MOUHOCTH / g W K T O p a  MBP-2 n p U  Y B e n H Y e H H U  W T e O p e T U Y e C K U  n O K a 3 a H a  
/ 6 /  

B pa6o~a.x 9 ' '  . O A H ~ K O ,  c o r n a c H o ,  H a n p u M e p ,  p a c ~ e ~ ~ o f i  M o n e n a  , 
a M l l J I U T y A H O 4 a C T O T H a R  X a p a K T e p U C T U K a  P W K T O p a  H a  W C T O T e  1,63 ru 

n O n X H a  n p H  H3MeHeHUU W OT 0 A0 2 MBT 
pma, B TO B ~ ~ M R  K ~ K  ee ~ a 6 n m n a e ~ o e  ~ 0 3 p a c ~ a ~ u e  

p a B H 0  1,7 *f * Pa3JTUYUe M O X H O  O ~ % R C H U T L  B P a M K a X  MOAWIU C n e A y I o -  

LIWM 0 6 p a 3 0 ~ .  n p U  @ H K C U P O B ~ H H O ~ ~  YaCTOTe  K o J I e 6 a H n f i  B H e l l l H d  p a K -  

TUBHOCTU f ( B  A ~ H H O M  cnysae I = f 0 / 3  ) ~ ~ W H C T ~ ~ H H ~ I M  n a p a ~ e ~ -  
P O M ,  O n p e A e J I R K J U H M  BeJIUYHHy H (1 ,6 ) ,  R B n R e T C R  6 e 3 p a 3 M e p H b l f i  n a p a M e T p  

r = ( 1  + I C ,  K T Q  ) 4 rne ( c o x p m e ~ b ~  O ~ O ~ H ~ Y ~ H U R ,  n p u ~ e ~ ~ e m ~ e  
B pa6ore ) K , = pif , K , - ~ e ~ n e p a q p ~ b d r  K O ~ @ @ U U ~ H T  p a K -  

THBHOCTU, g o  - C p e A H R R  3 H e p r U R  U M n y n b C O B  MOIJJHOCTU ( B  eJJUHUuaX 

~ e ~ n e p a ~ y p b ~ ) ,  d = exp ( - 4 / f , ) , (2 - KOHCTiLHTa ~ e n J I 0 ~ 0 f i  UHepUUOH-  

HOCTU ~ K ~ B H O #  ~ O H ~ I .  3 ~ a r l e ~ m  n a p a M e T p o B  ,!3 H ,  K T  u a O n p e A e n e H b I  

3 K C n e p U M e H T a J I b H O :  8 = 1,s. l ow4  ( f, = 5 1/12)  , K T - ( 5 - 6 ) . 1 0 ' ~ 1 / r ~ a n ,  
1 a = 0,1 C- ( d  = 0,98). ICO~@@HW~HT K T  , C O O T B ~ ? T C T B Y H ) ~ I J ~  M O W O C T -  

HOMY K O ~ @ @ I I W ~ H T J '  PeaKTIfBHOCTU K g = -0 ,Ol  H , 6bm O n p e A e n e H  

B AHHaMUYeCKUX I13MePeHUHX COBMeCTHO C a U C n p a B e A n H B  H a  H H T e p B a -  

JIaX B p e M e H H  6onee - 2 C 1 5 / .  h U l U 3  .OK,bIBaeT, Y T O  B o6nac~u MaJIbIx  

B p e M e H ,  CPaBHHMbIX C n e P N O A O M  CJ'IeAOBaHUR HMnyJIbCOB M O W O C T U  ( h f  5 
<, 0,2 C )  ,3HaYeHUH IC T U a M O r Y T  OTJItlYaTbCR OT U 3 M e P e H H b X .  

O U ~ H H M  3TH K O ~ @ @ H ~ ~ ~ ~ H T ~ I  U 3  aHaTIH3a @ J I y K ~ y u f i  M O W O C T U .  

ICo3@@nuue~~ cna6o a n n R e T  H a  n a p a M e T p  t u c o o T s e T c m e H H o  H a  se- 
JlUYkiHy H ( 1 , 6 ) ,  n 0 3 T O M Y  er0 B 0 3 M O X H b l M  O T n H Y H e M  OT k i3MepeHHOrO 

~ H ~ Y ~ H U H  B n e p B o M  npu6nme~uu  M O ~ O  n p e ~ e 6 p e ~ b * .  n p m r i ~  a = O,I c -l 
u s a p b u p y n  n p H  p a c s e T e  H (1 ,6 )  s ~ a s e ~ u e  K T ,  n o n y q u M ,  YTO H a u n y s r u e e  

COrJIaCUe C 3 ~ c n e p U ~ e H ~ a J I b H o f i  3aBUCUMOCTbKJ 0 ,  (W U M e e T  3aBH-  

c u ~ o c ~ a  , I 6 ( C M .  PHC.  10) . 3 ~ a ~ e ~ u e  IC B  TOM c n y r ~ a e  o ~ a 3 a -  
noca B 2 pa3a donbrue u 3 ~ e p e ~ ~ o r o .  

B P e X M M e  25 l / c  3aBHCUMOCTU (W ) H 0: (W ) n p a K T H -  

YeCKU COBnZIJlaIOT ( H  = Of 
10: no no 31, C M .  P H C .  9 ) .   TO c o r n a c y e T c R  

C T e O p e T U Y e C K U M U  BbIBOAaMH o6eux M o n e n e f i  / '17 / . T ~ K ,  B MOAWIH I s /  
B W U W i H a  Q 0 B n R T b  pa3 M e H b W e ,  Y e M  B P e X U M e  5 I / c ,  U 3 @ @ e ~ ~ b l  06- 
p a ~ H 0 f i  CBR3H H e  ~ P O R B J I R K J T C R .  m R  U H T e p n p e T a u k i U  3 K C n e p U M e H T a n b H b I X  

AaHHbIX no M O A e n k i  1 7 /  O T M e T H M ,  YTO O C H O B H O ~ ~  B K n W  B or no (W ) BHO- 

CRT ~ 0 n e 6 a ~ m  P a K T H B H O C T H  H a  YaCTOTe  1,8 r'u ( C M .  PUC. 6 ,  g o % ) ,  H a  KO-  

~ o p o f i  p a c n e m a R  n e p e n a T o s H a R  x a p a K T e p u c T H K a  p e a K T o p a  npu 0,4 5 W 5 
,< 2 MBT 6nu3~a  K enmuue. 

5.1. Q n y ~ ~ y a q u n  MOWOCTH p e a K T o p a  MEP-2 M a n b I ,  u B nepuon 
3 H e p r e T n s e C K o r o  n y c K a  (1980-1984 rr.) B c p e n H e M  c o c T a e n m u  B p e x M M e  

+ 3 
5 I / c  4,3 - 2  % ( ~ ~ a H ~ a p T H b l e )  U 30_*:32 % ( M ~ K C U M ~ T I ~ H ~ I ~ )  . C O O T B ~ T C T -  

BeHHO B P e X U M e  25 l / c  - 2 U 25%. 
5.2. O C H O B H ~ I M  H C T O W U K O M  c J I y Y a . H b 1 ~  B 0 3 ~ y U e H U f i  MOIllHOCTll 

B p e x u M e  5 1/c R B J I H ~ T C R  B U ~ ~ W H H  no (52-58%) , a B p e m M e  25 1 / c  - 
n p 0 T e K a H U e  HaTpUJ3 Y e p -  aKTUBHYKl  3 0 H Y  (83%) .  

5.3. C J I y Y d H b l e  H e K O H T p O J I U p y e M b I e  3 @ @ e K ~ b 1  PeaKTUBHOCTH H e  ripe- 
+ 35 sb~ruana (42  ) - l o4  AICIK. 

5.4. Benmu~a H C T p y K T y p a  c n y r I a f i H b l x  ~ o n e 6 a ~ ~ B  peaKTUBHOCTM 

(MOWOCTU)  B OCHOBHOM S ~ B U C R T  OT p e x u M a  B p a u e H n r l  no, pacxona HaT- 

p m  u OT YPOBHR c p e m e f i  MOLWOCTU. 



5.5. Bo3pac~aHue IUyMOB B 1,7 pa3a npH H3MeHeHHH MOLWOCTA B p e -  

llTO 3HaseHUe MOuHOCTHOrO K O ~ @ @ U ~ U ~ H T ~  B ~ ~ I C T P ~ I X  llpOUeCCaX B 2,6 
pa3a 6 o n b r u e  H3MepeHHOrO. 

ABTOP 6naro~apm B . B . M e n m o s a ,  A . A . P o r o s a  a A . C . C a B s a ~ e e s a  3a 
n O M O ~ b  B llpOBeAeHUU ~ 3 ~ e p e ~ k i f i ,  E.Il.Ua6ana~a 3a ~ O C T O R H H ~ ~ ~ ~  HHTepeC 

K A ~ H H O ~ ~  T e M e  a none3HbIe s a ~ e s a ~ w r .  

1. Bazos B.A. u dp. Coo6qenue OHAH. P13-82-533, Jy6~a, 1982. 
2. UenFflblures M.H., Pozos A.J. Coo6qenue O m ,  Pl3-84-73, L7y6na, 1984. 
3. nen&blures M.H., Xan nxyn Tu. Coo6qenue O H M ,  13-85-234, Jy6na, 1985. 
4. Wa61~un E.n. kfMnyflbc~blepe(lKTOpb1 Ha 6b l~?pbl~  H ~ ~ ~ ~ O H U X .  M., A T O M U ~ U T ,  1976. 
5. UenZablures M.H., nonos A.K., Pozos A.X Coo6qenue ONIJN, PI 3-83-471, Jy6~a ,  

1983. 
6. Wa6uun E X ,  A3, 1986, r.61, sbln. 6. 
7. nonos A.K. A3, 1987, r.62, sbln. 3. 

WILL YOU FILL BLANK SPACES IN YOUR LIBRARY? 

You can receive by post the books listed below. Prices - in US $, including the packing 
and registered postage. 

D13-84-63 Proceedings of the XI International Symposium on Nuclear 
Electronics. Bratislava. Czechoslovakia, 1983. 

E1.2-84-160 Proceedings of the 1983 JINR-CERN School of Physics. 
Tabor, Czechoslovakia, 1983. 

D2-84-366 Proceedings of the VII International Conference on the 
Problems of Quantum Field Theory. Alushta, 1984. 

D1,2-84-599 Proceedings of the VII International Seminar on High 
Energy Physics Problems. D u b w  1984. 

Dl  7-84-850 Proceedings of the 111 International Symposium on Selected 22.00 
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Proceedings of the 1X All-Union Conference on Charged 
Particle Accelerators. Dubna, 1984. (2 volumes) 

Proceedings of the International Conference on Computer 
Algebra and Its Applications in Theoretical Physics. 
Dubna, 1985. 

D13-85793 Proceedings of the XI1 International Symposium on 
Nuclear Electronics, Dubna, 1985. 

D4-85-851 Proceedings of the International School on Nuclear Structure 
Alushta, 1985. 

Dl  ,2-86-668 Proceedings of the VIII International Seminar on High 
Energy Physics Problems, Dubna, 1986 (2  volumes) 

D3,4,17-86-747 Proceedings of the V International School on Neutron 
Physics. Alushta, 1986. 

D9-87-105 F'roceedings of the X AU-Union Conference on Charged 
Particle Accelerators. Dubna, 1986 (2  volumes) 

D7-87-68 F'roceedings of the International School-Seminar on Heavy Ion 
Physics. Dubna, 1986. 

D2-87-123 Proceedings of the Conference "Renormalization Group-86" 
Dubna, 1986. 

D4-87-692 Proceedings of the International Conference on the Theory' 
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