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Ha H a q a n o  90-x ronoe B OMRM HaMeqeH n e p e e o A  MHAuBuAyanbHo-  

r o  A O ~ H M ~ T P M ~ ~ C K O ~ O  KoHTponR /MAK/ c @ o T o r p a @ u u e c K o r o  MeToAa  

Ha  T ~ ~ M o ~ I O M U H ~ C ~ ~ H T H U ~ .  B M H ~ M B U ~ Y ~ ~ ~ H ~ ~ ~  AO3MMeTP B K a q e C T B e  
I 

AeTeKTOpOB 6 y ~ y ~  nOMeqaTbCR T ~ ~ J ~ ~ T K u  H 3  pa3JlMqHUX HeOpraHUqeC-  

KMX B e q e C T B - n l O ~ M ~ o @ o p o B .  n 0 A  A ~ ~ C T B U ~ M  HOHH3MpYlOqHX u 3 n y q e ~ U f i  
I B HUX n p o u c x o A u T  H a K o n n e H u e  n o r n o q e ~ ~ o k  a ~ e p r u u ,  K o T o p a n  3 a -  

i TeM npu MX H a r p e s a H u u  ~ b l c ~ o 6 0 ~ ~ a e ~ c ~  B B u A e  c B e T o e o r o  n o T o K a .  

0 6 p a 6 0 ~ ~ a  0 6 n y q e ~ ~ o r o  T f l - A e T e K T o p a  3aKn10qaeTC~ B M3MepeHHM 
' 

1 

CyMMapHOrO CBeTOBOrO nOTOKa / U ~ ~ e r p a J l b H b l k  M ~ T O ~ /  UnM MaKCM- 

ManbHOrO 3HaqeHUR e r0  UHTeHCMBHOCTM / I~UKOBM~ M ~ T O A / ,  KOTOpble 

n p o n o p u u o H a n b H b 1  n o r n o q e ~ ~ o k  ~ o a e .  
OAHMM M3 rJlaBHblX AOCTOMHCTB TepMOJllOMMHeCueHTHOrO MeTOAa 

MAK RBIlReTCR BOSMOMHOCTb ~ o J ~ H o ~  e r0  aBTOMaTM3ayMM. A B T O M ~ T U -  
3UpOBaHHaR CMCTeMa MAK Ha  OCHOBe TflA MOMeT nPOM3BOAMTb aBTOMa' 

TMqeCKOe C'iMTblBaHUe M 0 6 p a 6 0 ~ ~ y  MH@oPMB~MM C UHAMBMAyaJlbHblX 

T J ~ - ~ o ~ u M ~ T ~ o B .  A ~ H H ~ I ~  06 U3MepeHHblX n 0 3 a X  XpaHRTCR H a  MarHMT- 

HblX HOCUTeSlRX KOMnblOTepa, KaK U BCe H ~ O ~ X O ~ ~ U M ~ I ~  AaHHble 0 flu- 
u<tX, CTORqUX H a  A03MMeTPMqeCKOM KOHTpOne. MR MAeHTU@MKauMH 

JlUqHOCTM MCnOnb3YeTCR ~ H M K a n b ~ b l h  HOMeP AO3MMeTpa. E H ~ ~ ~ O A H O  
nononHReMaR 6 a 3 a  AaHHblx MAK coAepmwT c e e R e H u n  o n o n y q a e n b l x  

nepC0HanOM AO3aX no Pa3nM'-IHMM BMAaM M3nyqeHMR111. 

O n u c b ~ ~ a e ~ a ~ l  HuMe ~ B T O M ~ T M ~ M P O B ~ H H ~ R  CucTeMa M c c n e A o e a H n R  

T ~ ~ - A ~ T ~ K T O ~ O B  /B A a f l b ~ e h I J J e ~  - CUCTeMa TflA/ RBnReTCR qaCTbKl 

~ B T O M ~ T M ~ M ~ O B ~ H H O ~  CMCTeMU MAK H a  OCHOBe TflA. 
C u c T e ~ a  TJlA n p e ~ ~ a 3 ~ a q e ~ a  A n n  UCCneAoBaHUR T f l - ~ e T e K ~ o p o B  

pa3HMX TMnOB I IpU  Pa3nM'-lHblX TeMnepaTypHb lX  PeMMMaX. B COCTaB 

CUCTeMbl BXOART npu60p~ 2000-A,-8 @UPMU XapIUoy, CUA, pa6o~a10- 
qMe H a  JlHHMU C flepCOHaJlbHMM KOMflbloTePOM /nK/ "npaeeu-16", HP6. 
MR o p r a ~ u 3 a y u u  CBRBM p a 3 p a 6 0 ~ a ~ b l  u ~ ~ e p @ e k c ~ a n  n n a T a  - npu- 
60p 2000-8 M n n a T a  a A a n T e p a  - nK "npaee~-16", c o e A u H n e w e  M e w  

~y co6oh ~ a 6 e n e ~ .  n a ~ e ~  n p o r p a M M  AnR p a 6 o ~ u  CucTeMbt H a n u c a H  

Ha sepcuu Turbo Pascal  5.0. 



H a n ,  n c n y c ~ a e ~ u i  T I - ~ a ~ e p n a n o ~ .  @3Y c ManbiM TeMHoeb1t.I TOKOM 

na B npn6ope nMeeTc f l  B~IXOA curHana,nponoPunoHanbnoro T e M n e p a -  

T y p e .  

npn60p 2000-8 y c n n n s a e T  T O K O B ~ I ~ ~  c n r H a n , n H T e r p n p y e T  n OTO- 

6pamae~ a ~ a q e H n e  3 a p R A a / 3 / .  n e p n o A  n H T e r p n p o e a H u f l  y c T a H a e n n -  

B ~ ~ T C R  B P Y ~ H Y O  OT 1 ~o 99 c c w a r o ~  B 1 c. Ananaao~ n a ~ e p ~ e -  ., 
More T o K a  10 -E12,  10 -E10,  10 -E8 ,  10 -E6  A ~ u 6 n p a e ~ c f l  s p y q -  

HYO HflHaBTOMaTMqeCKH.MHTerpaT0p BblAaeT 3apRAOBble CMrHanbl,  KO- 

TOpble nOAC'4HTblBaloTCR ABOHqHO-AeCRTUqHblM CqeTqMKOM. B e n n q n ~ a  

c y M M a p H o r o  a a p ~ ~ a  n p e A c T a e n R e T c R  B B n A e  4-x uu@p c A ~ C R T M ~ H O ~  

T O ~ K O ~  H HaAnHCbO pa3MepHOCTH 3aPRAa : nC HnM I.LC. M M ~ O T C R  Bbl- 

I x o ~ u  n n ~ e f i ~ o r o  n n o r a p n 0 M n q e c K o r o  a H a n o r o e u x  c u r H a n o e  u s ~ e p ~ e -  
M o r o  Totca. K p o ~ e  ~ T O ~ O ,  B e n n q n H a  3 a p f l ~ a  B u A a e T c R  B B u A e  na- 
P a n n e n b H O r O  ABOHqHO-AeCRTMqHOrO KOAa C Pa3PRAaMM I lOpRAKa U CMr -  

HanoM "PR I NT" /"nEYATbl'/. T a ~ o e  n p e A c T a e n e H n e  n c n o n b s y e ~ c ~  

A n n  B a p n a H T a  2000-B c B~IBOAOM p e 3 y n b ~ a ~ o e  u s ~ e p e ~ n f i  Ha  napan- 
n e n b i i o e  n e q a T a i o q e e  YCTPO~~CTBO.  Y Hatunx KoMnnetcToB npn60po~ 
A o n o n H n T e n b H u e  n ~ ~ e p @ e i c ~ u e  nnaTb1 A n f l  n e q a T a n q e r o  y c ~ p o f i c ~ s a  
OTCYTCTBYOT. 

r h 3 ~  p a 6 o ~ e  C T ~ - A ~ T ~ K T O P ~ M H  B03HHKaeT H ~ O ~ X O A U M O C T ~  B n O n y -  

qeHHH H COXpaHeHHH HX OTKnnKOB / M ~ M ~ H ~ H H ~  T O K ~ /  B 3aBUCMMOCTU 

OT T e M n e p a T y p u  / ~ p e ~ e ~ n / .  3 ~ o  n o s e o n R e T  n c K n o q n T b  OAMH u 3  He-  
I 

AOCTaTKOB T I A  no C p  BHeHnO C @ O T O ~ ~ ~ H K O ~ ?  - nOTepO M H @ o P M ~ ~ H H  
I 

nocne ee c r n r u s a H n R $ ~ / .  3 ~ n  ornnnnn ~ a 3 u s a a r  Kpnsb lnn  T e M n e p a -  

TYPHOrO BblCBeqHBaHHfl - KTB. B O ~ M O M H O C T ~  HX nOnYqeHMR 

B 2000-A,-B p e a n n a y e ~ c ~  n o A K n n q e H n e M  K C o o T B e T c T B y n q n M  c n r n a n b -  

HUM B u x o A a M  r p a @ o n o c T p o n T e n R .  n o n y q e ~ ~ u e  r p a @ n ~ u  ~ p e 6 y t i - 1 ~  p y q -  

HOG O ~ ~ ~ ~ O T K H ,  4TO nPMBOAMT K 6 0 n b t t i n ~  BpeMeHHblM 3 a T p a T a M  M O r -  

PaHkIqblBaeT B03MOMHOCTH. T ~ K ,  HyMHO YCTaHaBJlUBaTb qyBCTBUTenb-  

H O C T ~  B x o A a  r p a @ o n o c T p o u T e n ~  B c o o T B e T c T B n n  c OXU- 

AaeMuM 3 ~ a q e ~ n e t . 1  ~ 0 3 ~  A n n  n o n y q e H n R  KTB B y ~ o 6 -  
HOM ~ a c w ~ a 6 e .  

AnR aBToMaTU3aqMH 0 6 p a 6 0 ~ ~ u  H ~ O ~ X O A M M O  @UKCHpOBaTb U 3an0-  

MHHaTb IlpOMeMyTOqHbIe 3HaqeHHR TOKa / 3 a p R ~ a /  BO BpeMeHM 3 a  lie- 

PHOA MHTerPHPOBaHnR ' CqMTblBaTb Y e p e 3  YCTaHOBneHHbIe PaBHbIe np0- 
MemyTKn BpeMeHn conepmuwoe A e c n T n q H o r o  C q e T q n K a  npn6opa 2000-8. 
~ H ~ W ~ H I I ~ ,  C'4HTaHHOe B KOHqe nepblOAa HHTerPMPOBaHUfl ,  A a e T  CYM' 

M a p H o e  a ~ a q e ~ n e  s a p ~ ~ a ,  
n o ~ c o e ~ n ~ e ~ n e  npn6opa 2000-B K I lK "npaeeu-16" n o 3 ~ o n ~ e ~  no- 

f l y q a T b  M XPaHHTb KTB T I - A ~ T ~ K T O ~ O B ,  a TaKMe MX H H T e r p a n b H b l e  
5 

OueHKn. AnR s ~ o r o  B c e o 6 0 ~ ~ u f i  p a s a e ~  2000-8 Y c T a H a e n n s a e T c R  

n ~ ~ e p @ e i c ~ a ~  n n a T a ,  a B "npaeeu-16" - n n a T a  a A a n T e p a  WR 

2000-8. 
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f l p n n u n n n a n b n a n  c x e M a  n n ~ e p @ e k c n o G  n n a m  n p n e e A e n a  H a  p n c . 1 .  
B 2 0 0 0 - 8  y p o e n n  B b l x o A n o r o  n a n p n m e n n n ,  n o A x o A R q n e  K p a s a e n y  
nJlaTbl  n e q a T M ,  COOTBeTCTByOT : 3,8, B - J lOrMqeCKOMy "o", 
a 0 , 7  B - nornqec~ok "1", T.e. n c n o n b a y e ~ c n  0 6 p a ~ n a n  n o r n K a .  
B K a n a n e  B B O ~ ~ - B ~ I B O ~ ~  " f l p a e e u - 1 6 "  n p n n R T a  npnMaR n o r n K a .  K p o -  
M e  3 T O r 0 ,  H M B K M ~  YPOBeHb BMXOAHOrO HanpRmeHUf l  2 0 0 0 - 8  6nn30~ 
K MaKCMMaJlbHO AOflYCTMMOMY 3Ha'4eHMO BXOAHOrO HaIlpRmeHMfl MMKPO- * 

cxeM TTJ l  A n n  n o r n q e c t c o r o  "0" / 0 , 8  B/ .  f l o a ~ o ~ y  A n n  c o r n a c o e a -  
HMR M nOnyqeHMFI CTaHAaPTHblX Y P O B H ~ ~  T T n  M 3  BbIXOAHblX y p o e n e k  
2 0 0 0 - 8 ,  a TaKme HX MHBepTMPOBaHMR MCnOJlb3yOTCR T P M r r e p b l  ~ M M T T ~  *' 

/ M M K P O C X ~ M ~ I  M 2 - M 4  T n n a  K 5 5 5 T J l 2 / ,  n a n p n y e n n e  c p a 6 a ~ b l e a n n n  
K O T O ~ ~ I X  1 , 7  B,  a n a n p m e n u e  o T n y c K a n n n  0 , 9  B. 

C n r n a n  "PR INT"  n p e A c T a e n n e T  B A ~ ~ C T B M T ~ ~ ~ H O C T M  ~ o s p a c ~ a o -  
qnk 3 a ~ n n k  OPOHT c n r n a n a  "READ" /"YTEHME1'/ n p n 6 o p a  2 0 0 0 - B .  
n o c n e ~ n n ~  n s ~ e n n e ~ c n  OTnocnTenbno M e A n e n n o .  H a  M H T ~ ~ @ ~ G C H O ~  
n n a T e  on n o p ~ a n n a y e ~ c n :  ero a M n n n T y A a  y M e n b w a e T c n  c + 1 5  
AO +2 ,5  B, C B R B ~  c A e n n T e n e M  n a n p n m e n n n  /R7 ,  R 8 /  ocyqecTsnReT- 
CR no nepeMennoMy TOKY q e p e a  K o n A e n c a T o p  C5 .  H e o 6 x o ~ n ~ o e  n a -  
npRMeHMe nMTaHMR +5 B A n n  MMKPOCXeM A A 2 - A A 4  B 2 0 0 0 - B  OTCYTCT- 
ByeT.  OHO n o n y q a e T c n  ns n M e t o q e r o c n  n a n p n m e n n n  + 1 5  B c nonoqba 
n p e o 6 p a 3 o ~ a ~ e n n  H a  ocnose o n e p a u n o n n o r o  ycnnnTenn Y A 7 0 8  / A A l / .  
no~pe6nenne OT MCTOqHMKa nMTaHMR + 1 5  B COCTaBnf leT 6 0  MA. 
H a  n p n n u n n n a n b n o k  cxeMe n o ~ a s a n a  p a s ~ o ~ ~ a  B~IBOAOB MnKpocxeM 
/ 1 6 -  M H @ O P M ~ ~ M O H H ~ ~ X  Pa3PRAOB M 2 pa3PRAOB nOPf lAKa  B 1 ,  B 2 / ,  
n p e o 6 p a 3 o ~ a ~ e n ~  n a n p n m e n n n ,  c u r n a n a  "PR INT"  K K o n T a K T a M  ne- 
q a T n o r o  p a s a e n a  X l / J 8 1 2 ,  a T a m e  O T X O A R ~ M X  OT e ro  O T B ~ T H O ~  

qaCTM C O ~ A M H ~ H M ~  C KOHTaKTaMM l?ilOCKOrO p a 3 a e M a  X 2 / J 8 0 8  TMna 
E L T R A  8 8 1 0 2 5 , .  y c T a n o e n e n n o r o  c s a ~ n  2 0 0 0 - 8 .  @ y n ~ u n o n a n b n o e  n a -  
s n a q e n n e  B~IBOAOB y K a s a n o  H a n p o T n B  K o n T a K T o e  p a s a e n a  X 2 .  

s u e o n a  ~IK I 1 n p a e e u -  1 6 " / ~ / .  OCHOBOR a A a n T e p a  nsnReTcR n p o r p a M M n -  
pye~blk n a p a n n e n b n u k  n n ~ e p @ e k c  / f l f lH /  T n n a  K P ~ ~ O B B ~ ~ A ,  n ~ n n w n i -  

npMeMa 4 ABOM'4HO-AeCRTklqHUX Pa3PRAOB M 2 pa3PRAOB nOPRAKa  
OT n n ~ e p @ e k c a  2 0 0 0 - B .  



C n o M o q b o  n o p T o B  " n p a ~ e u -  16" n o c b l n a e T  u n0nyqae-r uH@opMa-  

u U 0  K a K  OT CTaHAaPTHMX,  T a K  M OT HeCTaHAaPTHMX n e p M @ e p M f i ~ b l x  

Y C T P O ~ C T B .  

4 n ~  a A p e c a u M u  n o p T a  A o c T a T o q H o  ucn n b a o ~ a ~ b  nepeue 10 pa3- 
147 

~ R A O B  /A9. .  .AO/ a ~ p e c ~ o k  M a r M c T p a n M  . 4 n ~  p a 6 o ~ b 1  c a A  n T e -  7 7 1  
POM ~ b l 6 p a ~ b l  a A p e C a  M3 rpynfl  p e 3 e p B H b l X  a A p e C O B  220 -2F7H . 
n p U  H ~ O ~ X O A M M O C T M  a A p e C a  n 0 p T O B  M O r Y T  6 b l ~ b  J l e r K O  U3MeHeHb; nepe- 
Kf l0 '4eHUeM l.+lBepTOpOB MMKPOCXeMbl 441. b J U @ p a u U H  B ~ I ~ P ~ H H O T O  

a A p e c a  BblnOf lHHeTCH M M K P O C X ~ M O ~ ~  442. C u r ~ a n  AEN / B ~ I C O K M ~  yp0- 

~ e ~ b /  CnymMT AJlH ~ ~ O K M ~ O B K U  nnM, UCKf lo '4aH B03MOHHOCTb H e 3 a -  

n p O r p a M M M p O B a H H O r 0  0 6 p a q e ~ u ~ ,  n p M  Y n p a B n e H M M  A M A - K o H T ~ o ~ ~ ~ ~ o M  
C M C T ~ M H O ~  M a r M c T p a n b o ,  H a n p u M e p ,  npu p e r e H e p a u u M  A M H ~ M M ~ ~ C K O ~ ~  

naMHTU.  K O H A ~ H C ~ T O ~  C 1  Y C T p a H f l e T  y 3 K M e  nMKM HanpRMeHUH,  o6pa- 
3YlOUMeCH BCf leACTBMe BpeMeHHbIX H ~ C O B ~ ~ A ~ H M ~  CMrHa f lOB  a A p e C a  

n o p ~ a  M AEN. - 
nnM aKTMBM3MPyeTCR n p U  Haf lMqMM HM3KOrO YPOBHR H a  BblBOAe C S ,  

n o n y q a e M o r o  npu A e w u @ p a u u M  a A p e c a .  B ~ I B O A ~ I  AO, A 1  n o A c o e A M H H -  

OTCR K C O O T B e T C T B Y O ~ M M  WMHaM a ~ p e c ~ o f i  M a r M C T p a f l M ,  C f l O M O ~ b o  

KOTOP~IX B ~ I ~ U P ~ ~ T C F I  OAMH u 3  n o p T o B  nnM. A ~ p e c a  p a c n p e A e n f i o T c R  

C n e A y o q M M  o 6 p a 3 0 ~ :  220H - n O p T  A ,  221H - n o p T  6 ,  222H - 
n o p T  C ,  223H - y n p a ~ n ~ o q u k  p e r M c T p .  B H a w e M  cnyqae nnM Cf lyHMT 

~ n f i  n p u e M a  u H @ o p M a u u M  M MomeT p a 6 o ~ a ~ b  B pemMMax / ~ o ~ a x /  MO 
unu M I .  

1.3.1. P e m u ~  MO. n p u e ~  u H @ o p M a u u u  

C O C T O R H M ~  BXOAOB B 3TOM PemMMe H e  @MKCMPYeTCfl .  n o p ~ b l  H e  MO- 

r y T  p a 6 0 ~ a ~ b  B PeMMMe n0ATBepHcaeHMH CBH3M MflM npepb lBaHMH.  

n o p ~  A n p u H u M a e T  A B a  M n a A w u x ,  a n o p ~  B A e a  c T a p w u x  p a 3 p ~ ~ a  A e -  

CHTM'4HOrO qucna B ABOMqHO'AeCRTM'4HOM KOAe,  a p a 3 p H A b l  PC6  
M P C 7  n o p T a  C c n y m a T  A ~ H  n p M e M a  p a 3 p ~ ~ o e  n o p H m a  01 M 82 OT MH- 

~ e p @ e k c a  2000-8 .  
4 n ~  C O B A ~ H M R  T a t c o r o  pemMMa B ynpa~n~oqu f i  p e r u c T p  / a ~ p e c  

223H/ H ~ O ~ X O A M M O  3 a n ~ c a ~ b  y n p a B n H o q e e  c n o ~ o  / C W / ,  p a e H o e  9AH. 
6 peMMMe MO CqMTblBaHUe MOHeT 6 b l ~ b  f l pOU3BeAeHO B n060k MOMeHT 

BpeMeHM B COOTBeTCTBUM C nporpan~ok .   TOT PeMMM MCf lO f l b3yeTCH 

npu CHRTMM KT6 T n - ~ e ~ e K ~ o p o ~ ,  a T a K m e  A n f l  n p O B e p K U  p a 6 0 ~ b l -  

a n n a p a ~ y p b l .  3 a n u c b  B P ~ ~ M C T P M  - nnM nPOM3BOAMTCH no c u r ~ a n y  low, 
a UX q T e H M e  no C M r H a f l y  I O R ,  ~ b l p a 6 a ~ b l ~ a e ~ b l ~  COOTBeTCTByloUMMM 

KoMaHAaMu  npoueccopa. C u r ~ a n  npoueccopa "RESET" ~ ~ M B O A M T  nnM 
B MCXOAHOe COCTOHHMe. 

B 3TOM pemMMe B n O p T a X  A U B M H @ O P M ~ ~ M R  @ M K C M P Y ~ T C R .  Ha- 

3 H a q e H U e  nOpTOB OCTaeTCR npeMHUM.  O A H ~ K O  3 A e C b  MCnOflb3ylOTCH 

A o n o n H u T e n b H o  p a a p ~ ~ u  PC2 u PC4  n o p T a  C A ~ H  n p u e M a  y n p a s n R o q e -  

r o  c M r H a n a  STB /CTP06/ M PC3  A ~ H  BblAaclu c M r H a n a  npepb leaHMR 

INTR A. C u r ~ a n  STB n o n y c l a e T c H  u 3  c u r H a n a  PRNT /"nEqATbl'/. 
~ J ~ M T ~ ~ ~ H o c T ~  MHBepCHOrO C M r H a n a  STB AOflHcHa 6 b l ~ b  H e  M e H e e  

0,s  MKC. no OKOHqaHMM 3 T O r 0  CMrHaJla AaHHble,  npMCyTCTBylou(Ue 

H a  WMHaX n o p T o B  A M B, 3aHOCHTCH B MX Pe rMCTPb l ,  a nnM BblAaeT 

curtianu I B F  u INTR / e c n ~  e c T b  p a 3 p e w e ~ ~ e /  A ~ H  K a m A o r o  ~3 BTMX 

n o p T O B .  H 0 p ~ a n ~ 3 0 B a ~ ~ b l f i  CMrHaf l  PRNT @OpMUPYeTCf l  B C T a H A a p T -  

~ b ~ k  C M r H a n  TTJl C f l O M o q b 0  T p u r r e p a  ~ M M T T B ,  MMKpOCXeMa 446 T u n a  

K555TJl2. r e p ~ a ~ u e e b ~ k  ~ U O A  41 /T4508/ o r p a H u w e a e T  AO 0,3 B OT- 

p ~ u a ~ e f l b ~ b l f i  B ~ I ~ P O C  HanPHmeHMH H a  e r o  BXOAe. C l l r ~ a n  "PRINT" 
/ S ~ A H M ~  @POHT c M r H a n a  "READ1'/ s a n y c ~ a e ~  1-k O A H O B M ~ ~ ~ T O ~ ,  KO- 

~ 0 p b l f i  B b l p a 6 a ~ b l B a e ~  MMnyJlbC AJlMTeJlbHOCTbK) OKOJlO 0,s MC. OT e r 0  
3 a A H e r O  @ p o ~ T a  3 a n y C K a e T C R  2-k O ~ H O B U ~ ~ ~ T O ~  ~ T O U  Me MMKpOCXe' 

M ~ I ,  @ O P M M P Y I O ~ M ~  c M r H a n  STB / 1  MKC/ A ~ H  nnM. T ~ K M M  0 6 p a 3 0 ~ ,  c M r -  
HaJl  ST6 nOHBf lHeTCH C 3 a A e p m K o k  OTHOCMTenbHO c u r ~ a n a " ~ R  I NT'; 
T . e .  nocne O K o H q a H u H  nepuoAa M H T e r p M p o e a H u R  M a a e e p w e ~ u ~  nepe- 
XOAH~IX npoueccoe B 2000-8. 

B pemMMe M I  e o 3 ~ o m ~ a  p a 6 0 ~ a  c n o A T s e p m A e H M e M  C B R ~ M  M no npe- 
PblBaHMKJ. B n e p B O M  C f l y Y a e  B COOTBeTCTBMM C ~ P O ~ P ~ M M O ~  nPOM3BO- 

AMTCH 3 a n u c b  B y n p a ~ n H o q M k  p e r M c T p  K o A a  BEH, a 3 a T e M  n e p u o A M -  

qectcoe q T e H u e  n o p T a  C c n p o ~ e p K 0 k  COCTORHMH p a 3 p ~ ~ a  PC1  
/ I B F  A/  MnM PC5 / I B F  B / ,  MnM OaHOBpeMeHHO 0 6 0 1 4 ~ .  n p M  HanMYMM 

B BTMX p a s p ~ ~ a x  "1" q M T a o T c H  nopm A, B M n o p T  C c sb1AeneHMet.I 

coAepmwnoro p a a p ~ ~ o e  P C ~  u P c ~ .  n p ~   TOM npoueccop A o n m e H  no- 
CTOHHHO n P O B e P H T b  COCTOHHMe YKa3aHHblX Bblllle Pa3PHaOB.  

Bo BTOPOM cnyqae q T e H M e  c o A e p m M M o r o  nOPTOB ~ P O M ~ B O A M T C R  

n p M  B03HMKHOBeHMM C M r H a f l a  npepb lBaHMR l N T R  A. OH FlBJlHeTCR no C y -  

U e C T B y  MaCKMPYeMblM CMrHaJlOM I B F  A. ~ O ~ T O M ~  nOMMMO 3anMCM B yn- 
paenflouwk p e r M c T p  KOAa BEH H ~ O ~ X O A M M O  YCTaHOBMTb p a 3 p e W e H M e  

H a  n p o x o m A e H w e  I B F  A. 3 ~ o  A e n a e T c H  n y T e M  a a n ~ c u  B pemMMe 

BSR "1" B p a 3 p R A  PC4 ,  T .e .  3 a n M C b o  B n o P T  C KOAa O9H. n0c f l e~ -  
H M ~  H e  Bf lMReT H a  PeMMM BBOAa-BblBOAa nnM, Y C T ~ H O B ~ ~ H H ~ I ~  P a H e e  

3 a n u c b o  K o A a  BEH. 
C ~ r ~ a n  n p e p b l e a H u H  INTR A IlnM n o c T y n a e T  H a  WMHY IRQ2 K a H a n a  

BBOAa-Bb lBOaa U B KOHeUHOM C q e T e  H a  YPOBeHb  2 KOHTpOJlJlepa ripe- 

pblBaHMH 18259A, H B ~ ~ H K J ~ U ~ C R  pe3epBHb lM  M UMeIOqMk H ~ M B ~ I C W M ~  n p U 0 -  

pMTeT .  n p e p u ~ a ~ u e  M a c K u p y e M o e / 4 / .    TO MY y p o B H o  n p e p b l B a H u R  co- 
O T B e T C T B y e T  B e K T O p  npepb lBaHMH 10 MnM AH, y K a 3 b l B a l o ~ M k  H a  a6co- 
n o T H u e  a A p e c a  pa6oqek n a M H T u  28-2BH. B n o c n e ~ ~ u x  a a n ~ c a ~  aA- 
pec n o A n p o r p a M M u ,  06cnymu~aoqek A a H H o e  n p e p u e a H w e .  n p ~  p a 6 0 ~ e  , 
c n p e p b l e a H u e M  npoueccop H e  S ~ H H T  ~ O C T O H H H O  npoeep~of i  r o T o e H o -  

CTM AaHHMX, a CqMTblBaeT AaHHble B MOMeHT MX rOTOBHOCTM. B OC- 

TaJ lbHOe  BpeMR OH MCnOJlb3yeTCH A f lR  PeWeHMH A p y r U X  3 a A a q .  



n a ~ e ~  nporpann, p e a f l M 3 0 B a ~ ~ M k  Ha sepcuu F I ~ ~ I K ~  Turbo Pasca 1 
5.n, nO3BOflHeT n0f lyc laTb KpMBylo TepMOBblCBeclMBaHMfl /KTB/, o6pa- 
6 a ~ b ! B a ~ b  ee, XPaHMTb B CneuHanbHOM apXMBe Ha  AMCKeTe, M3Bf le-  

K a T b  M3 H e r o  M 0 ~ 0 6 p a m a ~ b  B HYMHOM M ~ c L U T ~ ~ ~  Ha  3 K p a H e  MOHMTOpa. 

2.1. TeMnepaTypHb lk  u u K n  H a r p e e a  

G U K J ~  M3MepeHMR OAHOrO AeTeKTOPa COCTOHT M3 HeCKOJlbKMX Y q a -  

CTKOB, H a  K O T O ~ ~ I X  /CM. pnc.3/ T e M n e p a T y p a  MeHReTcR BO BpeMeHu 

p a 3 n u q ~ t . i ~  06pa30t.t. A n n a P a T H o  s a ~ a a ~ c ~  speMR M T e M n e p a T y p a  

~ ~ I C T P O T O  I lpeABapMTeJlbHOTO H a r p e B a  /HeJlMHekHblk Y ~ ~ C T O K / ,  MaKCM- 

ManbHaR T e M n e p a T y p a  H a r p e e a  /06bNH0 MeHee  400°C/, C K O P O C T ~  

H a r p e e a  H a  n u ~ e k ~ o ~  y q a c m e ,  BpeMR U u K n a  M ~ M ~ ~ ~ H M R .  n a p a ~ e ~ p b i  

T e M n e p a T y p H o r o  y u K n a  H a r p e e a .  C B H ~ ~ H ~ I  MernAy co6ok ~ ~ B M C M M O C T ~ K )  

T ~ a ~ ~  - TIIp 
tqu~n = trip + t n a ~  + t n n a ~ ,  r A e  t n a ~  = 

9 
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g (oC/c) - C K O P O C T ~  n u ~ e k ~ o r o  H a r p e e a ;  

TMaKC (OC) - MaKcuManbHaR T e M n e p a T y p a  H a r p e e a ;  

Trip (OC) - T e M n e p a T y p a  n p e A e a p u T e n b H o r o  H a r p e e a  ; 
tWKTC)(c) - B p e m  u n K n a  u 3 ~ e p e ~ n n ;  

trip - s p e M n  n p e A e a p n T e n b H o r o  H a r p e e a ;  

t,,, (c )  - BpeMR n M H e k H o r 0  y q a C T K a ;  

t a T  C )  - npOAOflHtMTeflbHOCT b YqaCTKa n J l a T 0  

C w c ~ e ~ a  noAAepmMBaeT na6ok ~ e ~ n e p a ~ y p ~ b l k  PemnM, B O ~ M O M H ~ I ~  

Ha  npn6ope 2000-A. 

2.2. H a 6 o ~  KTB 

npoue~ypa  n o n y q e H n R  KTB c o c T o n T  B n e p u o A u q e c K o M  0 6 p a ~ e ~ w n  
K ~ ~ ~ e p @ e k c ~ o k  n n a T e  ~ n f i  qTeHnf l  T e K y u e r o  3 ~ a q e ~ u ~  s a p n ~ a ,  npe- 
0 6 p a 3 0 s a ~ n n  a ~ o k  senMuwHb1 B wcno c nnaeaauek s a n ~ ~ o h ,  o~o6pa -  
MeHMM.Ha 3 K p a H e  MOHMTOPa B KOOPAMHaTaX TOKa /HA MflM MKA/ 
no OCM Y M TeMnepaTyPb l  (OC)  no OCM X,@OPMMPOB~HMM MaCCMBa 

M3 640 TOcleK K P M B O ~   T TO clMCflO Bb16paH0 WCXOAfl M3 pa3peUeHMH 

M O H M T O ~ ~ / .  n e p M 0 A  06paue~nf l  paCCqMTblBaeTCfl  C M C T ~ M O ~  B ~ ~ B M C M -  

MOCTM OT T e M n e p a T y p H o r o  pemuMa TaK,  c l ~ 0 6 b l  ace 640 K a H a n o e  6b lnu  

s a n o n ~ e ~ b ~ .  npn H a n u q u u  n n a T o  T e M n e p a T y p H o r o  pemnMa T e M n e p a T y p -  

HaR w K a n a  npu o ~ o 6 p a r n e ~ u ~  KTB n p o c T u p a e T c R  T o n b K o  OT Tnp 
~o TMaKc. Ranee O a ~ T u q e c ~ n  c n e A y e T  u K a n a  epeMeHn.  npeo6pasoea- 
HMe T e K y U e r O  BpeMeHM M3MepeHMR B TeMnePaTYPY Ha ~ ~ U H ~ ~ H O M  YqaCT-  

K e  B03MOMHO TOA.bK0 6 n a r o ~ a p ~  OAH03HaclHOMY COOTBeTCTBMK) AOCTMMe- 

HMH Tnp MOMeHTY BpeMeHM trip. n e p M 0 ~  OnpOCa,  T . e .  BpeMf l ,  npMX0-  

ARueecR H a  o A n H  K a H a n  r u c T o r p a M M u p o e a H n H ,  o n p e A e n n e T c R  KaK 

2.3. 0 6 p a 6 o ~ ~ a  KTB 

npu o ~ o 6 p a m e ~ n u  K P M B O ~  nocne ~ a 6 o p a  unu ~ P X M B H O ~  KTB n p o ~ s -  
BOAMTCR ee crnamusa~ue , T .e. BbinonHHeTcR c n e u u a n b H a R  npouenypa 
YCpeAHeHMR C nOMOqbl0 MHTePnOflRuMOHHblX IlOJlMHOMOB, 06ecne~w~aa -  
q a R  nOJlyqeHMe YTOqHeHHOrO 3HaqeHMR B TOqKe n0 3aAaHHblM 3HaUe-  

HMRM B TOqKe M PRAY 6 n u 3 n e r n a q u x  3HaqeHMk,  M3BeCTHblX CO CAY- 

q a f i ~ o k  n o r p e w H o c T b a .  8 c u c T e M e  u c n o n b a y e ~ c ~  n u ~ e f i ~ o e  crnamua 
BaHue  no n R T u  ToqKaM. nocne c r n a r n n e a H u H  ~ ~ O M ~ B O ~ I M T C R  n o u c K  

nMKOB ~ p n e o k .  RJlH 3 T O r O  BMqMCJlHeTCR n e p B a R  npOM3BOAHafl TOKa 

no s p e M e H u  / B T O P ~ R  ~ P O U ~ B O A H ~ R  3 a p m a  no B P ~ M ~ H M / .  npoue~ypa 
CrnamMBaHMR npob13Bo~MTCH AeCRTMKpaTHO. M H o r A a ,  o c o 6 e ~ ~ o  npM 

MaJlblX 3HaqeHMRX TOKa, ee MOtKeT OKa3aTbCH HeAOCTaToqH0,  4TO 

npo f lBn f l eTc f l  B o6unn~ nMKOB /Mx qMCn0  H e  AOJlmHO 6 b l ~ b  6 0 n b u e  6 / .  
B a T o M  c n y q a e  BO~MOMHO n o B T o p e H u e  c r n a r n n e a H u n  no rnenatiuo n o n b -  

3OBaTef l f l .  6onee PauMOHaflbHMM RBJlHeTCH npeAyCMOTpeHHOe B CM- 

cTeMe o r p a H u q e H n e  T e M n e p a T y p H o r o  ~ u a n a a o ~ a  AnH n o u c K a  n n K o e  

nocne n p o c M o T p a  x a p a K T e p a  K P M B O ~ .  



C n c ~ e ~ a  TJlA n p o c T a  B o6paue~uu u H e  T p e 6 y e ~  c n e u u a n b H o k  

IlOArOTOBKbl. ~ P M  ee 3a f lYCKe B C e r A a  e C T b  B03MOMHOCTb BGCnOJlb30- 

BaTbCR U H C T P Y K ~ M ~ ~ ,  B K O T O P O ~ ~  AOCTaTOqHO n o ~ p o 6 ~ o  OnUCaHbl nOPR- 

AOK 3 ~ C n n y a T a u u M  kt HeKOTOPble O C O ~ ~ H H O C T U  p e a n U 3 a u U w .  B b l n o n ~ e -  

HUe BCeX 0nepaukIk CTMMYnMPYeTCR C T P O K O ~ - ~ ~ O ~ C K ~ ~ K O ~ ,  B K O T O P O ~  

COAepMUTCR nu60 B o n p o c  U BapUaHTbl O T B e T a ,  nu60 MeHo KJlaBMU, 

Ha  HamaTwe ~ o ~ o p u x  B ~ a ~ ~ b ~ f i  MoMeHT 6 y ~ e ~  p e a r u p o e a T b  c u c T e M a .  

T ~ K ,  f l pU  flORBneHMU 3aCTaBKM H a  3 K p a H e  MOHMTOPa nOJlb3OBaTeJllO 

n p e A n a r a e T C R  B CTpOKe-nOACKa3Ke ~ b l 6 p a T b  HaMMeHOBaHMe AMpeKTO- 

PUR, c KOTOP~IM n p e A n o n a r a e T c n  p a 6 0 ~ a :  n p o c M o T p  apxuBHb lx  AaH-  

HblX MnM 3anWCb HOBMX. 3aTet-4 n O n b 3 0 B a T e n b  BXOAMT B OCHOBHOe Me- 

HO cucTeMb1 unu n p o c M a T p u B a e T  U H C T P Y K ~ M ~  no 3 ~ c n n y a ~ a u u u .  
O C H O B H O ~  MeHo COAepMUT AeCRTb @ Y H K ~ M O H ~ J ~ ~ H ~ I X  KnaBMW, K a M ~ 0 k  

M3 KOTOPblX MHMuMMPYeTCR BblnOJlHeHMe K ~ K o ~ - J ~ M ~ o  KOMaHAbl CMCTeMbl. 

HwMe AaHO KpaTKOe OnUCaHMe 3TMX KOMaHA. 

F1 - M H C T P Y K ~ M R .  ~ O C T ~ ~ H H ~ H ~ I ~  BblBOA OnMCaHMFl CMCTeMbl M MHCT- 

PYKuMM H a  3 K P a H  MOHMTOPa, 

F2 - Cnace~ue.  HaGpaHHaR KTB, H a x o A R u a n c n  B o n e p a ~ u ~ ~ o k  n a m -  
TU nK,  ~ ~ H O C M T C R  H a  A u c K e T y  BMecTe  c n a p a M e T p a M u  pewma 
H a r p e e a ,  npu KOTOPOM ~ ~ O M ~ B O A M ~ O C ~  u a ~ e p e ~ u e .  A a ~ ~ b l e  

3af lUCblBaOTCR.B H ~ O ~ P ~ ~ O T ~ H H O M  BMAe. 

F3 - 4 T e H u e .  ~ T C . ? H U ~  U o ~ o 6 p a m e ~ u e  KTB M3 a p x n B a .  BO~MOMHO 
o T o 6 p a m e ~ w e  C p a 3 y  HeCKOnbKMX /AJIR MOHOXPOMHOrO MOHMTO- 

pa - A 0  ~ p e x /  KTB H a  o ~ ~ o k  KaPTMHKe. n e p e ~  TeM K a K  Bbl- 

BeCTM KTB H a  3 K p a H ,  c w c T e M a  A e n a e T  HeCKOnbKO 3anpOCOB, 

cpeau HMX - B ~ I B O A M T ~  nu napaMeTpb i  KTB, s a ~ p a l u u s a ~ b  nu 
n n o q a A b  noA K P M B O ~  / B  cnyccae BblBOAa O A H O ~  K P M B O ~ / .  Ecnu 
npw n o u c K e  nMKOB wx oKameTcR 6onee 6, TO c n e A y e T  3 a  

npoc - n o ~ ~ o p u ~ b  nu npoueAypy c r n a m u s a H u R  u n o e T o p H o r o  

n o u c K a  ~ U K O B  cue pas. K ~ K  npaeuno, o6unwe n u K o e  B ~ I ~ B ~ H O ,  

flepeXOF\HblMU npOueCCaMU npu6opa 2000-A,  U nOBTOpHOe C m a -  

MMBaHMe H e  f l pUBeAeT K MX YCTPaHeHUD. C U T Y ~ ~ M R  npeOAOnUMa 

c n o ~ o q b o  s a ~ a ~ u ~  T e M n e p a T y p H o r o  ~ u a n a s o ~ a  AnH nporpan- 
MU n o u c K a  n u K o B .  

F4  - n a p a ~ e ~ p u .  M O A U @ M K ~ ~ U R  n a p a M e T p o B  pemwMa H a r p e e a  n p ~ 6 0 -  
POB 2000-A,-B. M ~ M ~ H U B  OAUH MnU HeCKOnbKO n a p a M e T p o B ,  

MOMHO COXpaHUTb HOBble 3HaqeHUR H a  AHCKeTe,  nOATBepAMB 

aanpoc H a  wx c n a c e H u e .  B a T o M  cnyccae 0 6 ~ o e n e ~ ~ u e  napa- 
MeTpbl 6y f l yT  YCTaHaBnMBaTbCR aBTOMaTUcceCKU npu ~ n e A y l O u e k  

s a r p y s ~ e  c w c T e n u ,  ~ . e .  c T a H y T  n a p a M e T p a M u  no yMonccaHuo. 

F5 - Knocc. 3 T a  KOMaHAa nepeKn lOqaeT  CTPOKY-flOACKa3KY OCHOBHO- 

r o  MeHo c O A H O ~  e ro  nOnOBMHbI H a  Apyryo. 
F6  - B~IBOA.  m ~ l  U3ycceHMR ~ a 6 p a H ~ o k  KTB B HYMHOM ~ a c w ~ a 6 e  

M peweHnR o c n a c e H w n  unw O T K ~ B J  OT CnaceHuR  HOBO^ KTB. 

Bce C O n y T C T B y l O ~ n e  n p O u e A y p b l  aHan0rMqHb l  OnMCaHHbIM B F3 - 
4 ~ e ~ u e .  T e ~ n e p a ~ y p ~ a ~  w K a n a  P a c n p o c T p a H R e T c R  T o n b K o  

F7 - Ha6op. ~ ~ O U ~ B O A U T  ~ a 6 o p  640 TOcceK K ~ U B O ~  C OAHoBpeMeH- 

HMM 0 ~ 0 6 p a M e H ~ e ~  UX H a  3 K p a H e  MOHHTOPa B B M ~ ~ ~ H H ~ J X  KOOp- 

AUHaTax .  

F8 - Twn.TAA. 3 ~ a  o n e p a u u R  n o 3 ~ o n ~ e ~  s M 6 p a T b  pa6occwi T u n  TAR, 
K O T O P ~ I ~ ~  Y c T a H a e n w e a e T c R  ~ a m w k  p a 3  no yMonccaHwo npu 3 h -  

r p y 3 K e  C U C T ~ M M ,  nu60 U3MeHUTb y M e  U M ~ I O ~ U ~ C R  UnU ~ 0 6 a B ~ T b  

H O B M ~  T u n  B ~a6nuuy. 
F9 - Macw~a6.  n 0 3 B o n R e T  nOA06paTb  yfl06HMk W R  U3YcceHUR K P U B O ~ ~  

~ a c w ~ a 6  u 3 0 6 p a m e ~ w ~  no ocw Y. Rwanaao~, B KOTOPOM n o n b -  

a o e a ~ e n b  MomeT 3 a A a T b  M ~ C W T ~ ~ ,  o n p e A e n R e T c R  p a 3 p e w e ~ u e t . 1  

no TOKY npw6opa 2000-8. 
F10 - Buxo~.  I l o n b a o e a ~ e n o  n p e A o c T a e n R e T c R  B O ~ M O M H O C T ~  nepe- 

o n p e A e n u T b  p a c n o n o m e H u e  apxusa w npof lonMwTb p a 6 0 ~ y  nu60 
B M ~ T U  B ROC. 

11 .  



Pa6o~a  npu6opoe 2000-A,-B Ha nunuu c n K  " n p a ~ e ~ - 1 6 ~ '  o6ecne- 
qusaeT nonyqenue, xpanenue M 0 6 p a 6 0 ~ ~ y  K T B ,  a TaKme unTerpanb- 
HblX OTKnWKOB T ~ ~ - A ~ T ~ K T O P O B .  TaKnM o6pa30~ ,  CO3AaHa nOnyaBTOMa- 
TUqeCKaR YCTaHOBKa no 0 6 p a 6 0 ~ ~ e  Tfl-f leTeKT~p~~ COTPYAHMKOB 

OMAM AnR WAK Ha ocnose TflA. 
Onuca~nan euue cncTeMa TflA 6una ucnuTaHa Ha T f l - n e ~ e ~ ~ o p a x  

pa3nUqHux TMnoB O ~ ~ M M  KOJlM'4eCTBOM OKOnO 500 U T Y K .  H C ~ ~ I T ~ H M H  
no~a3anu,   TO KTB,  nonyqaeMbe npu nonoun CHCTeMM TflA, AOCTO- 

eepHu M MoryT cnymnTb MaTepuanoM KaK Ann nccneAosaTenbcgnx 
p a 6 0 ~ ,  TaK M HeKOTOpblX PYTMHHbIX M ~ M ~ P ~ H M ~ .  

AeToPbl n P M H 0 C R T  ~ J ~ ~ T O A ~ P H O C T ~  ~ . R . K ~ c K ~ H o B Y  3a K O H C ~ ~ ~ T ~ ~ M U  

npu p a 3 p a 6 o ~ ~ e  n no~oqb npu o n ~ ~ n o k  aKcnnyaTauun cncTe~u 
M fl.A.flo~eB0i 3a IlOArOTOBKY PUCYcKOB. 
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Gromov V.O.9 Kryachko A.P. 16-89-620 

~ ~ O M O B  B.O., K P R ~ K O  A.n .  16-89-620 
A B T O M ~ T H ~ N P O R ~ H H ~ R  A03UMeTpHqeCKaR CWCTeMa 
WR HCClIeAOBaHHR ki OqeHKH A03bI  

TepMOnlOMHHeCqeHTHblX AeTeKTOpOB / C H C T ~ M ~  ~ ~ l q /  
-. 

C w c ~ e ~ a  TJIA COCTOUT ~3 npw60p0~ @ a p ~ b ~  Xapmoy Mo~enefi 
2000-A,-B, pa6oramqwx Ha JIHHHU C IIepCOHanbHbIM KOMnbloTepoM 
"npa~eq-16". C o s ~ a ~  naKeT nporpam Ha sepcww Turbo Pasca l  
5.0 AnR CHRTHR,  XpaHeHIiR bi O ~ ~ ~ ~ O T K H  KPHBblX TepMOBbICBeW4- 
BaHHR ~ - A ~ T ~ K T O ~ O B  H HX HHTerpaJIbHblX OqeHOK. nofipo6~o 
onHcaHa annapaTHaR racTb CucTeMbl: u ~ ~ e p @ e i i c ~ a ~  nnaTa, 
ananrep finR 2030-B,H PaccMaTpwsaeTcR B o6aux qepTax npor- 
paMMHoe 06ecnese~we.  

P a 6 o ~ a  BblnOnHeHa B OTAene p a ~ H a L ( ~ 0 ~ ~ 0 f i  ~ ~ ~ O ~ ~ C H O C T H  

H PaANaqNOHHblX N C C J ~ ~ A O B ~ H N ~ ~  OmM. 

Coo614e~ne 0 6 a e a ~ ~ e m o m  HHCTHTYT~ mepxiarx ~ c c n a o e u o r i i .  A y 6 ~ a  1989 

Automated Dosimetry System f o r  Research 

' 

and Dose Measurement of Thennoluminescent 
Detec tors  

The automated TLD system c o n s i s t s  o f  t h e  Harshaw 
Models 2000-A,-B ins t ruments  ope ra t i ng  on-l ine 
11 ~ r a v e t z - 1 6 "  PC. A programme package w r i t t e n  i n  Turbo 
Pasca l  5.0 a l lows glow curves  and/or  i n t e g r a l  responses  
read ing ,  s t o r i n g ,  r e t r i e v i n g  and processing.  Desc r ip t i on  
of Hardware i n  p a r t i c u l a r l y  an i n t e r f a c e  board and an ' 

adap te r  f o r  t h e  2000-B developed a s  w e l l  a s  a glimpse a t  
t h e  whole Software a r e  given.  

The i n v e s t i g a t i o n  has  been performed a t  t h e  Department 
of Radia t ion  Sa fe ty  and Radia t ion  Researches,  J I N R .  

Communication o f  the Joint Institute for Nuclear Reeearch. Dub- 1989 




