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2. CTPYKTYPA CRCTEMbI 
P ~ H T ~ ~ H O C T P Y K T Y P H ~ ~ ~ ~  aHaJIH3 HaXOAHT UIHPOKOe npUMeHeHkie B H a y s -  

H O - H C C J I ~ A O B ~ T ~ J ~ ~ C K O ~ ~  pa6o~e Ei B nPOMbIUIJIeHHOCTIl K a K  6 b 1 ~ T p b S  U Ha- 

~ e X H b 1 #  MeTOA KOHTPOJIH KalIeCTBa M ~ T ~ ~ W O B "  / .  ~ ~ o M ~ I U I J I ~ H H O  BbIWC- 

KaeMbIe  CTawOHapHbIe  PeHTreHOBCKHe A H @ ~ ~ K T O M ~ T ~ ~ I  T u n a  mOH-3M 
nO3BOnHH)T nPOH3BOAHTb npeqH3HOHHbIe H3MepeHHH CTPYKTYPbI H 

MeTPOB MOHOKPHCTWIJIHlIeCKHX H ~OJIEiKPHCT~JlJIHlIeCICIlX M a T e p W O B  n p H  

p a s n n w b ~ x  T e M n e p a T y p a x  H BHewHHx YCJIOBHHX, o n p e n e n x r b  y r n b I  cpesa 
MOHOKpHCTaJIJIHseCKHX IUIaCTEM, TeKCTYPbI ( ~ p e H M y u e ~ T ~ e ~ ~ b 1 e  OpHeHTa- 

~ H H )  n0nHKpHCTaJIJIHseCKHX o6pa3qo~ H nOnHMepHbIX B e a e C T B .  

, ~ H @ P ~ K T O M ~ T P ~ I  OCHaUeHbI AOCTaTOWbIM H ~ ~ O ~ O M  PeHTreHOBCKHX 

T P ~ ~ O K  C X O P O U ~ ~ #  EMTeHCEiBHOCTbH) nYlIKOB PeHTreHOBCKOrO H3JIY9eHEiH H 

M ~ J I ~ I M H  p a 3 ~ e p a m  nsnysmuero @o~yca .  3 n e ~ ~ p o ~ e x a ~ n s e c ~ n e  y3nb1  

A & ~ @ ~ ~ K T O M ~ T ~ O B  ( ~ O H H O M ~ T P  rfl-8, B ~ I C O K O B O J I ~ T H ~ I #  HCTO'IHHK IMTaHHH 

P ~ H T ~ ~ H O B C K O ~ ~  T P Y ~ K E I  kZPkiC) H a e X H b I  H C T ~ ~ W I ~ H ~ I  B 3KCllJIYaTaLMH. 

OAH~KO C n03&iqH# C O B ~ ~ M ~ H H O ~ ~  ~ 3 M e p H T e J f b ~ 0 f i  TeXHHKU COBePUIeHHO 

H ~ ~ A O B ~ ~ T B O ~ A T ~ ~ ~ H O ~ ~  WCTbH) ~ H @ p a K T o M e T p a  HBJIHeTCH er0 KOMIUIeKC 

ylTpaBJIHH)IIJe# 3JIeKTpOHHKH KYA-1 H ycTp0f i cTBa  BbIBOAa E M @ o P M ~ ~ W ~ ,  H e  

0 6 e c n e w i ~ m u ~ , n e  HH HarJlHAI-IOrO AUaJIOra C n O n b 3 0 B a T W e M ,  HH Y A O ~ H O ~ O  

n p e A C T a B n e H W  AaHHbIX, HH CpeACTB HX 0 6 p a 6 0 ~ ~ n  Ei nepeHOCa B COBpeMeH- 

HbIe 3BM, HO o6naaroune, nOMHM0 n p O W r 0 ,  H H ~ K O #  HaAeXHOCTbH), W O  H e  

n03BOnHeT peaJIH3OBaTb 6 o n b r u n e  BOSMOXHOCTH, 3aJIOXeHHbIe B PeHTreHOB- 

CKYH) A rOHEiOMeTPHqeCKYH) WCTH ~ n @ p a K T o ~ e T p a .  

~ O C K O ~ ~ K Y  AJIH n0nyl reHHH KaWCTBeHHbIX pe3yIIbTaTOB T p e 6 y e T c H  

3HaWiTenbHaR MaTeMaTUseCKaH 0 6 p a 6 0 ~ ~ a  H3MePeHHbIX ~ H @ p a K T o r p a M M  

( ~ o p p e u a ~  nonoxe~uii o~paxe~uf i ,  H O ~ M ~ J I H ~ ~ W H  c n e m p o B  u BbIWicne- 

HHe H H T ~ H C U B H O C T ~ ~ ~  ~ @ ~ ~ K c o B ,  ~ ~ c U I H @ ~ O B K ~  CneKTpOB Ei A p y r H e ,  6onee 
CJIOXHbIe BHAbI o6pa6o~m THna aHaJIH3a no P H T B ~ J I ~ A ~ ) ,  C ~ ~ ~ C T B ~ H H O ~ ~  

sacnro m @ p a m o ~ e ~ p a  CT~HOBHTCH cHcTeMa c6opa H p e r a c T p w  A ~ H H ~ I X ,  

n o 3 ~ o n ~ l o a a ~  nposec-rn B c e  ~ T H  oneparula H a  nmaa c A o c T a T o m o  npons- 
B O A H T ~ J I ~ H O ~ ~  H y H k i B e p ~ a J I b ~ ~ #  3BM, H M e m u e f i  BHeUIHHe HaKOrInTeJfn, B03-  

~0 rnoc~1 .1  p a 6 0 ~ b 1  c rpa@?i~ofi H pa3smoe n p o r p a M M H o e  06ecneseme. 
~ O ~ T O M Y  6 b m 0  peUIeHO nOJIHOCTbH, OTKa3aTbCH OT KOMIUIeKCa YnpaBnH- 

l o ~ e f i  3 n e K T P O H H m  H C03AaTb aBT0MaTH3HPOBaHHYm CHCTeMY y n p a B n e H H ~  

1) npHBOA rOHMOMeTpa - C E M X P O H H ~ I ~ ~  ABHraTeJIb nepeMeHHOrO TOKa 

T u n a  C,4-54; 
2) npEiCTaBKa ( ~ o ~ o B K ~ )  rOHEiOMeTpa - A B U r a T W b  nOCTOcIHHOr0 TO- 

K a  T H n a  ,4nM-20; 
3) 3neKTpOMarHHTHm 3aCnOHKa PeHTreHOBCKOrO W s K a  - T H n a  CKP-2. 
~ ~ ~ A M ~ T O M  H3MepeHUH HBJIfflOTCH: 

1) P e r H C T p a q W  cpen~efi CKOPOCTH ClIeTa (EMT~HCIIBHOCTEI) HMnYnbCOB 

C 6 n o ~ a  AeTeKTEipOBaHW T H n a  BaC-6 ( C O A ~ ~ X W ~ ~ O  AeTeKTOp 

NAI (TI) ,4106-02, @ O T O ~ J I ~ K T P O H H ~ I ~ ~  YMHOXHTeJfb 0 3 Y - 8 5  n npen- 
Y C ~ J I H T W I ~ )  B 3aAaHHOM aMlTJ'IHTyAHOM W a l l a 3 0 H e  n p H  UIeAyH)II&iX 

XapaKTepHCTHKaX BXOAI-IOrO CHrHaJIa: 

- n0JIHpHOCTb - OTpHqaTeJIbHasl; 

- aMlUHTyAa  - OT 0,5 A 0  1000 MB; 
- MepTBOe BpeMH - H e  M e H e e  2 MKC; 

2) CWT CHHXpOHMIIynbCOB C @ O T O A ~ T ~ H K O B  npHBOAa C UeJIbH) HH~HTH@H- 

K a q a n  y r n o B o r o  n o n o x e H n H  AeTeKTopa.  

~ ~ H K ~ ~ H o H ~ J I ~ H o  CHCTeMa ( ~ H c .  1) COCTOHT H 3  CJIeAYH)uJ,nX q a ~ ~ e f i :  

~ p e f i ~ a  KAMAK c p a c n o n o x e H H b I M n  B HeM 

-yCUlIHTeJIeM AeTeKTOpHOrO CHrHaJIa E i  aMrLJInTYAHbIM AHCKPHMEMa- 

TOPOM; 

- MOAyneM YnpaBneHHX (~IPEIBOAOM) rOHEiOMeTpOM M Y r ;  
- C U C T ~ M O ~ ~  llMTaHHX 6 n o ~ a  AeTeKTHPOBLWHH H HCnOnHUTeJIbHbIX MeXa- 

HH3MOB 

H nK T H n a  IBM PC/XT/AT c n e p ~ @ e p & ~ b ~ ~ ~  Y C T ~ O ~ ~ C T B ~ M H  ( ~ a ~ o r r u ~ e n e ~  
H a  MarHEiTHOM AHCKe, npHHTep0M H np.) H YCTaHOBJIeHHbIM B HeM MOAyneM 

y n p a B n e H n H  a opra~n3wna ~ 3 ~ e p e ~ n f i .  
Monynn CHCTeMbI, p a 3 M e u e H H b I e  B ~ p e i i ~ e  KAMAK, HCllOSIb3YH)T nHUIb 

ero ~ e x a H m e c ~ n #  KOHCTPYKT~B H HCTOPHHKH m a ~ m ,  MarHCTpaJIb KAMAK 
H e  n c n o n b s y e ~ c ~ .  



PHC. 1. AlA$fhl~TOhiefp: 1 - peHlT€3iOBCKUl 

~ p y 6 ~ a ,  2 - sacnon~a rryrKa, 3 - n p n B o n  

r o H n o M e T p a ,  4 - r0HHOMe'TpHWCKaR n p H -  
16 

CTaEKa, 5 - WXWaTeJIb IIpHCTaBKH, 6 - JleTeKTOp, 7 - UIKaJla rOHHOMeTpa. Kpeir KAhfAK: 

8 - M O n y n b  yTIpaBneHW3 rOHHOMeTPOM, 9 - JlHCKPHMHHaTOP, 10 - YCHnHT-b, 11 - 
HCTOUHHK BhICOKOrO HaIIPHXeHW3, 12 - T P ~ ~ ~ C ~ O P M ~ T O P .  K o ~ n b m r e p :  13 - MOnyJ'Ih 

ynpmnemx H oprmmarpis us~ependi,  14 - l l K  T u n a  IBM PC/XT/AT HIM COBM~CTU- 

~ b * ,  15 - W H H T e p  THna EPSON UJlH C O B M ~ C T H M ~ I ~ ~ .  

C n e K ~ p ~ ~ e ~ p l i ~ f X I C U f i  YCUJIHTeJIb ki  AHCKpHMHHaTOp lTpeAHa3HaqeHbI 

ma ycmeaua H c e n e K U m i  A e T e m o p H o r o  c u r H a n a  no a ~ n n u T y n e ,  a T a m e  

@ o p ~ u p o s a ~ m  C s e T m I x  TTL-HM~YJI~COB FUIH M o n y n H  y n p a s n e H u r r  H opra- 
HH3aIJUli u ~ M ~ P ~ H & .  

B K a s e c T s e  c n e m p o M e T p u s e c K o r o  ycmmenrr k i c n o n b s y e ~ c r r  y c m k i ~ e n b  

C aKTHBHbIMA @ k i J I b ~ p a ~ L i  T H n a  1101 lTpOH3BOACTBa POLON (nHP), X a p a K -  

T ~ P H ~ Y I O L L T M ~ ~ C J ?  

- A O ~ ~ C T A M ~ I M  B X O A H ~ I M  H a n p r r x e H u e M  k 15 B; 
- MaKCHMWbHbIM K O ~ @ @ H I J H ~ H T O M  llepenarIEi  1900 BIB C B03MOXHOCTbIO 

maro~ofi  H ~ I J I ~ B H O ~ ~  p e r y n k i p o B K u ;  

- U H ~ e r p W b ~ o f i  H ~ J I H H ~ ~ I O C T ~ K I  M e H e e  0,2%. 
YcUJIUT~JI~ HMeeT ~ o ~ T o J I H H T ~ J I ~ H ~ M  B ~ I X O A H O ~ ~  pa3.beM JJJlH HA3KOBOJIbT- 

HOrO IlMTaI-iHJ? lTpenyCWIHTeJIH 6 n o ~ a  nf?Tf?KTHpOBaHUH. 

B KaqeCTBe aMIIJIUTynHOr0 AkiCKPHMHHaTOpa kiCnOJIb3yeTCH H H T e r p W b -  

~ 0 - ~ k i @ @ e p e ~ I J H W b ~ b I f i  AHCKPAMHHaTOP T H n a  1201 llpOH3BOACTBa POLON 
(llHP), H M ~ I O U I H ~ ~  c n e n y m u k i e  n a p a M e T p b I  B x o n H o r o  c k i r ~ a n a :  

- MaKCHMWbHaH aMIIJIHTyna * 15 B; 
- n H a n a 3 0 H  p a 6 0 s k i x  aMnJIHTyn OT 0,l  B A 0  10,o B; 

n a p a M e T p b I  B b I x o n H o r o  c H r H a n a :  

- YpOBeHb: T T L - C O B M ~ C T A M ~ I ~ ~ ;  
- U H p H H a  H M l l p b C a :  0,5 MKC; 

- s a n e p x ~ a  B ~ I X O A H O ~ O  H M n y n b c a :  1 * 0,2 MKC; 

P e X H M b I  p a 6 o ~ b 1 :  

- O ~ H O ~ O ~ O ~ O B ~ I ~ ~  C AHalTa30HOM AHCKpkiMHHUJHH aMIIJIkiTynbI OT 0,l  A 0  

10,o B; 
- A B ~ X ~ O ~ O ~ O B ~ I ~ ~  C AkialTa30HOM PeryJIHpOBKA lTOpOrOB OT 0,l  A 0  10,o B; 

9 9 - o ~ o m e w b ~ f i "  c n k i a n a 3 0 ~ 0 ~  perynuposm nopora OT 0,l  no 10,O B ki ma- 
n a 3 0 H O M  PeryJIHpOBKA OKHa OT 0,l  A 0  2,0 B. 

B KaqeCTBe ACTOqHAKa BbICOKOBOJIbTHOI'O llHTSLHkiH AeTeKTOPa kiCllOJIb- 

3yeTCH 6 n o ~  Tkina 1904 lTpOH3BOnCTBa POLON (nHP), ki~eIOWJifi 

- B b I x o m o e  H a n p r r x e H u e  OT 250 no 2500 B n o n o x u i ~ e n b ~ o f i  m~ o T p q a -  

~ e J I b ~ 0 f i  nOJIHpHOCTki, C B03MO)fCHOCTbIO c ~ y n e ~ q a ~ o f i  kiJIki HJIm~ofi PeryJIki-  

POBKH n p k i  TOWOCTA YCTSLHOBKH 1%; 
- s b ~ x o n ~ o f i  TOK - H e  M e H e e  1,2 MA. 

O ~ ~ B W H O ,  9TO B KaqeCTBe CneKTpOMeTPkiqeCKOrO YCkiJlHTeJ'IH, AHCKPA- 

MHHaTOpa H ACTOrMHKa BbICOKOBOJIbTHOrO lTHTSLHAH AeTeKTOpa MOrYT 6 b 1 ~ b  

H C ~ O J I ~ ~ O B ~ H ~ I  wame-nu60 npyrae 6 n o ~ k i  KAMAK, 6 n k i 3 m e  no T e m k i s e -  

CKHM ASLHHbIM K OlTHCSLHHbIM. 

Modyne ynpaenenm zonuoMeTpoM 



n e p e ~ e ~ ~ o e  HanpRmeHHe nmmm n s H r a T e n R  npmona 127 B, @OPMZI- 

P y e M O e  nOnOJIHHTWIbHbIM T ~ ~ H C @ O ~ M ~ T O ~ O M ,  a T a m e  llHTZLHIIe naMIIbI n0n- 
c s e T K n  I L I K ~ ~ I  (6 B - 5 A) ,  noc-rynmwee Henocpenc-meHHo c LIIUH~I - 6 B 
M a r u m p a n u  ~ p e f i ~ a ,  B B O ~ T C R  B M Y r  r l epes  o ~ n e n b ~ b m  p a s - b e ~ .  

M o n y n b  y n p a B n e H m  H opra~usaum u 3 ~ e p e ~ n f i  n p e n c T a B n R e T  co60fi 
lTJlaTy, BbInOnHeHHyH) B KOHCTPYKTUBe 3JIeKTPOHUKU I lK U YCTaHOBJleHHyH) 

B OnkM U3 PZt-beMOB CHCTeMHOrO 6 n o ~ a .  OH COnePXHT BkiC C Y ~ ? T W K O B - T ~ ~ ~ -  

M e p o B  T u n a  K580BM53 a n a p a n n e n b a o r o  m~epaefica T u n a  ~ 5 8 0 ~ ~ 5 5 "  I ,  

n p U  n0MOrrpl KOTOPbIX OCYI4eCTBJlRH)TCR @YHKUHH HaKOlTJleHHR naHHbIX U 

YnpaBneHHff rOHUOMeTpOM. 

Ase BMC K580BM53 COnepHcaT B ce6e ILIeCTb MHOrOpeXHMHbIX He3aBU- 

CUM0 l IpOrpaMMUpyeMbIX 16-pa3p~fn~b1~ AeKpeMeHTHbIX CYff'MKOB. ~ Y H K -  

I W O H ~ ~ H O  ~ a ~ a n b ~  pacnpenenRIoTcff  c n e n y m w M  06pa30~:  
- ABa nOCJIenOBaTWIbH0 BKnIoYeHHbIX CYeTWKa, TaKTUpyeMbIe  CUrHaJ'IaMU 

CLOK WIH OSC C U C T ~ M H O ~ ~  lUUHbI (C B03MOXHOCTbH) UX npePBapHTWIbH0- 

r0 n M e H W 3  Ha  2, 4, 8, 16), o 6 p a 3 p ~  T a f i ~ e p ~ b I f I  KaHaJ'I, 3 ~ a I 0 I L W f i  Bpe-  

MR 3 ~ c n o ~ ~  B npenenax OT 2 MKC no 55 MMH; 

- n B a  nOCJIenOBaTWIbH0 BKnIoYeHHbIX CYeTlIElKa o6pa3ym~ ~ Y e ~ H b 1 f i  KaHLHZLII 

W R  CYeTa neTeKTOPHbIX UMnynbCOB; 1 

- ma c s e - c w K a  n c n o n b 3 y m ~ c ~  WR crle-ca U M ~ ~ ~ ~ C O B  UIAr+, MAF-, @ o p ~ n -  
PyeMbIX U3 C k M X p O U M ~ n b C O B  @ O T O ~ ~ T W K O B  npm0na rOHHOMeTpa MO- ~ 
n y n e M  M Y r ,  c o r n a c H o  KOTOP~IM OnpenenReTcH T e K y m e e  y r n o B o e  nononce- 
H u e  AeTeKTopa. 

I 

BklC n a p a n n e n b ~ o r o  m~ep@efica K580BB55 HMeeT 3 ~ e 3 a s n c n ~ o  rrpo- 
rpaMMUpyeMbIX ~ & T O B ~ I X  n O p T a  BBOna-BbIBOna, ma U3 KOTOPbIX UCnOJIb3y- I 

IoTCR W R  CBR3U C M O n y n e M  M Y r :  I 

 OPT A ( B ~ I X O W O ~ ~ )  - CJIYXUiT w f f  nOCblnKU B M Y r  ynpaWIRIoILWX CHIMa- 

n 0 B  (KOMW) ; 
 OPT B ( B X O ~ O ~ ~ )  - CJIpCHT m R  k 5 q e ~ T E i @ E i ~ a ~ u w  COCTORHUff rOHHOMeTpa. 

4 

OCHOBO~~ n p o r p a M M H o r o  0 6 e c n e s e ~ n f f  n s ~ e p e ~ ~ f i  RsnReTcR n p o r p a M M a  

XDIF, ~0~opa .n  npenoc-caBnReT B O ~ M O X C H O C T ~  o c y w e m s n m b  onepamaoe 
y n p a B n e H U e  ~ c T ~ ~ H o B K o ~ ~ ,  n p O U 3 B O ~ T b  C-beM PeHTreHOrpaMM B nOJIyaBTOMa- A 

TUYWKOM U aBTOMaTUYeCKOM p e X H M a x  C O T O ~ ~ U ~ H H ~ M  naHI-IbIX H a  3 K P a H e  

U HaKOlTJleHUeM UX B naMRTU U Ha  BHeILIHeM HOCZITWIe, npenCTaBJlHTb kM@op- 



MUH) B r p a @ ~ s e c ~ o ~  B m e  c BOSMOXHOCT~KJ n o n y s e H H s  "mepnofi" KO- 

rInH". 

n o J I b 3 0 ~ a ~ e J l b c K l i f i  HI-ITep@e#c peWIH3OBaH B B m e  BnOXeHHbIX 3KpaH- 

HbIX MeHIO, HMeIOLYZIX OKOHHYH) CTPYKTYPY (PHC. 2 ) .  
M3 r n a B H o r o  MeHIO (MAIN MENU) B03MOXeH ~ b 1 6 0 p  cnenymmx OC- 

HOBHbIX PeXIiMOB : 

1. Enter Scale Position (BAD ~ e ~ y u e f i  ~ O ~ H U H H  m ~ a n b ~  r o ~ ~ o ~ e ~ p a )  
nome T o r o  K a K  BpaWeHHeM p y s e K  npmona 6 b m o  ~ b 1 6 p a ~ o  orrpene- 

n e H H o e  y r n o B o e  n o n o x e H n e  r o H u o M e T p a ,  ero s ~ a s e ~ ~ e  c n e n y e T  c w T a T b  co 
UIKaJ'IbI H BBeCTH B n p O r p a M M y ,  nOCJle 3TOr0  OH0 6 y n e ~  OTCneXGiBaTbCR aB- 

ToMaTHseCKH n p H  B c e x  n p o r p a M M H o  y n p a s n s e M b I x  nepeMeWeHHnx .  npo- 
r p a M M a  T a m e  onpenensxr MoMeHT n o c T H x e H m  n p m o n o ~  ~paiimix nono- 
x ~ H H ~  ( K O H ~ ~ B ~ I X  ~b1KJlK) ' la~eJIef i ) .  

2. Select Range ( ~ b 1 6 0 p  AHana30HOB H ~ M ~ P ~ H H # )  

n p H  pa6o~e B aBTOMaTHseCKOM PeXGiMe H3MePeHHR llPOH3BOLSFITCR no- 
CneAOBaTenbHO B K a W O P I  H3  12 BO3MOXHbIX YrnOBbIX AHana30HOB. K m b ~ f i  

H3  AHana30HOB, 0 l l p e ~ ~ R e ~ b I k  HaqaJ'IbHbIM H KOHerIHbIM llOnOXeHHeM H HH- 

T e p B m O M  CKaHHPOBaHkIFI, MOXeT 6 b 1 ~ b  BBeAeH C KJIaBHaTYPbI B P e X H M e  3K- 

paHHOrO penaKTHpOBaHH% (Edit Range). 
C ~ A C O K  nHalTa30HOEt MOXeT 6 b m b  COXpaHeH (Scale Rgnge) B @ h e ,  HMR 

K o T o p o r o  ~ b 1 6 n p a e ~ c s  u o n b 3 o ~ a ~ e n e ~  B n H a n o r e  n p o n 3 r r o n b ~ 0 ,  a p a c m H p e -  

HEie RNG @ H K C H ~ O B ~ H O ,  a T a K X e  CWTaH (Pick Range) H3 p a H e e  c o s n a ~ s o r o  

@aha .  

3. Auto Measurements ( ~ B T O M ~ T H ~ ~ C K H ~ ~  p e m M  m ~ e p e ~ n i i )  
n p ~  pa6o~e B aBT0MaTHWCKOM PeXI iMe  pa60Tb1  B 3 a a H H b I X  nHalTa30- 

HaX peaJlH3yroTCR CnenyIoWHe BOSMOXHOCTH: 

3.1. k i 3 M e p e ~ H e  CyMMapHOrO W C n a  DeTeKTOpHbIX H M q n b C O B  3a 3 m a H -  

~ b 1 f i  B P ~ M ~ H H O ~ ~  HHTepBan T (T-exposion); 
3.2. k i 3 M e p e ~ H R  BpeMeHH ~a6opa  3 a a H H O r O  W C n a  DeTeKTOPHbIX HM- 

n y n b c o ~  N (N-exposion); 
3.3. k i 3 ~ e p e ~ k i R  sHCna AeTeKTOPHbIX HMnynbCOB B OnpeneJIeHHbIX LUIS3 

DaHHOrO n H a n a 3 0 H a  PaBHbIX YrnOBbIX KHTepBaJlaX n p H  HeWepbIBHOM 

CKaHHPOBaHHH ( ~ B H X ~ H H H  A ~ T ~ K T O P ~ )  (Integral). A a ~ ~ b ~ f i  PeXI iM yn0- 
6 e ~  ans s~cnpecc-a~anasa o6pasua B ~ H P O K O M  y r n o B o M  n~ana3o~e .  

~ P H  pa6o~e B n m 6 o ~  H3  3THX PeXIiMOB llOJIb30BaTeJleM B AIlCUlOre On- 

Pene!lReTCR COCTORHHe ~ O H H O M ~ T P H ~ ~ C K O #  npHCTaBKli ( ~ o ~ o B K H )  - BKnIo- 

WHHOe U H  BbIKJIIO'IeHHOe (Head Status [On/Offl ) H HMR @ a h a ,  B KOTOP~I#  

6 y n y ~  3anHCbIBaTbCR naHHbIe (Spectrllm File Name). C n e K T p - @ a h  HMeeT 

@ H K C H P O B ~ H O ~  p a c m H p e H H e  XSP. B cnysae, K o r n a  s a n o ~ n ~ a ~ n e  naHHbIx 

Ha  BHemHeM HOCHTeJIe H e  T P ~ ~ Y ~ T C H ,  HMR c n e ~ T p - @ a h a  MOXeT 6b1Tb 0-e- 
n e n e H o  KaK NUL. 

BO BpeMR H3MePeHHR Ha  3 K p a H e  O T O ~ ~ ~ X ~ T C R  naHHbIe B B m e  TeKCTO- 

BbIX CTPOK, ~ O K a 3 b I B ~ ~ X  ~ I O P R ~ K O B ~ I ~ ~  HOMep TOYKH nHana30Ha ,  ym0- 
B o e  n o n o x e H H e  n e T e K T o p a  H p e 3 y n b ~ a ~  ~ 3 ~ e p e ~ n s 1  B namoii T o s K e .  

AaHHbIe  T e K y u e r o  (nocnewero) H ~ M ~ ~ ~ H H R  X ~ ~ R T C R  B 6y@epe B 

onepam~~of i  naMrrTn nK. 

4. Visualization ( ~ ~ 3 y a n ~ s a u . m  A ~ H H ~ I X )  

B PeXGiMe BH3yWlH3a~HH naHHbIX BO3MOXHO 0 ~ 0 6 p a X e ~ H e  Ha  3KpaHe  

~ ~ H H ~ I X  B TeKcToBoM m~ r p a @ n s e C ~ o ~  B m e .  n p o r p a ~ ~ a  M o x e T  OnepHPo-  

BaTb OnHOBPeMeHHO C HeCKOJIbKHMU HCTOqHnKaMH naHHbIX, a HMeHHO: C 

6 y @ e p o ~  B o ~ ~ ~ ~ T H B H o #  naMRTH n K  H OnHnM KnH nBYMR @ a h a ~ H ,  XpaHR- 

WHMUCR Ha  BHeIUHeM HOCUTeJle. 

B  TOM peXGiMe o c y u e c T s n s I o T c s  c n e n y I o u H e  @ Y H ~ H H :  

4.1. Select Source ( ~ b 1 6 0 ~  HCTOWHKOB ~ ~ H H ~ I x )  

4.1.1. File name ( ~ b 1 6 0 p  @ a h a )  
MMR @ a h a  n ~ 6 0  BBOnWCR C B&llaBHaTYpbI, nw60 n p H  HCnOnb3OBaHHH 

3HaKOB *, O/o B c ~ ~ ~ H @ H K ~ I & ~ H  @ a h a  ~ b 1 6 H p a e T c R  H3 ~306pamae~oro 
va s K p a H e  K a T a n o r a  n p H  ncmom Maprcepa .  nocne T o r o  K a K  HMR onpe- 
R e n e H o ,  n p o a c x o n a T  s a r p y s ~ a  c n e ~ ~ p - @ a h a  c nacrca. 
4.1.2. Active On/Off (HCTOWK aKTUBeH - H e  ~ K T U B ~ H )  

K w b ~ f i  ~3 HCTOWHKOEI ~ ~ L I X ,  e c n H  OH o n p e n e n e H ,  M o x e T  6 b 1 ~ b  

"BKJIIOWH" n ~ 6 0  "B~IKJ I IO~I~H"  An% rpa@HqeCKofi  BH3yCUlH3aWH. 

4.1.3. Plot Sign ( ~ b 1 6 o p  B w a  rpa@usec~oro ~ a p ~ e p a )  
Y T O ~ ~ I  p a 3 n ~ s a ~ b  rpa@HlcH pa3eb IX  CneKTpOB, TOsKli  K a a O r O  H3 I-MX 

MapKHpyIOTCR p a 3 n H W O r O  BHna 3HasKaMH (+, X, 0, * H T.n.) . A a ~ ~ b ~ f i  

peXCHM n03BOnReT H3MeHHTb YCTaHOBJleHHbIe no y M 0 n s a H W  B m b I  Map-  

KepOB. 

4.2. Dump ( p a c n e s a ~ ~ a  Ha  3 K p a H e  B TeKCTOBOM ~ H n e )  

K a m b 1 #  H 3  HCTOWHKOB naHHbIX, eCnH OH OnpeneJIeH,  MOXeT 6b1Tb 

PaCnesaTaH Ha  3 K p a H e  B B H n e  TeKCTOBbIX CTPOK B TOM Xe @ O P M ~ T ~ ,  B KO- 

TOPOM naHHbIe BbIBOnRTCR B P e X I i M e  H ~ M ~ P ~ H H #  (CM. n.3). 
4.3. Plot ( n o c ~ p o e ~ ~ e  ~ P ~ @ H K O B )  

B 3TOM P e X I i M e  naHHbIe H3  HCTOWHKOB, OnPeneJIeHHbIX K a K  aKTIIB- 

HbIe, H ~ O ~ ~ ~ T C H  H a  3 K p a H e  B r p a @ H s e C K o ~  B m e .  n p H  n 0 M O u H  

KOMaHn C IUIaBHaTypbI BO3MOXHO n p e o 6 p a 3 0 ~ a ~ ~ e  ~ ~ ~ @ H K O B  ( c ~ B H ~ ,  

cxame, M ~ C L L I T ~ ~ H ~ O B ~ I - I H ~  H s b m o n  o6pa3a s K p a H a  H a  n p ~ ~ ~ e p ) .  
4.4. Help ( n o n c ~ a s ~ a )  

B ~ I B O ~ T  Ha  3KpaH KpaTKOe OI IHCame  K O M a m  PeXI iMa  B H 3 y U H -  

5. Manual Manipulations ( p e X G i ~  p y w O r 0  YnpaBneHHR rOHHOMeTPOM H H3- 1 3wm. M ~ P ~ H E I R M H )  

npa pa6o~e B  TOM p e X I i M e  o c y u e c T B n n r o T c R  cnenyrome @YHKUUH: 



5.1. Enter Scale Position ( B B O ~  ~ e K y I l l e f i  I I03U4HI i  WKaJlbI ~ O H H O M ~ T ~ ~ )  - 
C M .  n. 1 
5.2. Move to Specified Position ( B ~ I B O A  r o H H o M e T p a  B onpenenemoe yr- 
n o B o e  n o n o x e ~ ~ e )  
5.3. Goniometer manipulations (pymoe  ynpasneme y s n a ~ a  r o H u o M e T p a  

c K n a B n a ~ y p b 1 )  

B 3TOM pe%CHMe n O n b 3 0 B a T e J r b  M O X e T  n P H  nOMOIUU K n B U I l l  @YHKLIWO- 

HaJIbHof i  K n a B H a T y p b I  B COOTBeTCTBUH C ~ s o 6 p a x a e ~ o f i  H a  3 K P a H e  ~ a 6 -  
J I E ¶ ~ J ~ ~ ~ - I I o ~ c K ~ ~ K o ~ ~  B p y Y H y I o  M a H H n y n U p O B a T b  3 n e K T p O M e X a H H Y e c K u M H  y3- 
n a m  r o H u o M e T p a :  s a n y c ~ a ~ b  n p u B o n  B n p R M o M  u O ~ P ~ T H O M  H a n p a s n e -  

HHH, O T K p b I B a T b  H 3 a K P b I B a T b  3 a C n O H K y  n y Y K a ,  B K n I o Y a T b  nOCTORHH0 

n ~ 6 0  H a  K O P O T K U ~ ~  MOMeHT ( I l l a r )  U B b I K n I o Y a T b  m H r a T e J l b  rOHHOMeTPU- 

Y ~ ? C K O ~ ~  n p U C T a B K U .  

5.4. Manual Measurements ( H ~ M ~ ~ ~ H H R  "BPYYHYIO") 

5.4.1. k l 3 M e p e H H e  C y M M a p H O r O  w C n a  n e T e K T O p H b I X  H M n y n b C O B  3a 3a- 

AaHHbIf¶ B ~ ~ M ~ H H O #  kMTepBaJI T (T-exposion) B naI iHOM IIOnOXeHklki  ne- 
T e K T O p a .  

5.4.2. k l 3 M e p e H U e  B p e M e H H  ~ a 6 o p a  3 W a H H O r O  W C n a  JleTeKTOPHbIX U M -  

n y n b c o B  N (N-exposion) B n a H H o M  n o n o x e H n H  A e T e K T o p a .  

5.4.3. k l 3 M e p e H U e  kMTeHCHBHOCTH n e T e K T O P H b I X  HMnYJIbCOB, Y C p e A H e H -  

H o e  3a ~ a l l a ~ ~ b ~ i i  m T e p B a n  B p e M e H H  dT (Intensity). B p e m l v r e  ~ a ~ e p e -  
HHfl  kMTeHCkfBHOCTU IIPZlBOH I'OHHOMeTpa M O X e T  6 b 1 ~ b  I I p K E e n e H  B m H -  

x e H E i e  npn n o M o m  ~ B H W  @ y ~ ~ u o ~ a ~ ~ b ~ o f i  K n a s u a T y p b I ,  YTO no- 
3 B O n f l e T  " B p y Y H y I o "  n p 0 k k i  H ~ K O T O P ~ I ~ ~  Y ~ J I O B O #  n H a n a 3 0 H .   TOT pe- 
x n M  B e c b M a  none3e~ PJIR ~ a s e c ~ s e ~ ~ o f i  s ~ c n p e c c - o q e ~ m  x a p a K T e p a  

UHTeHCUBHOCTH ( ~ ~ T P Y ~ K U )  , YCTaHOBKU K O ~ @ @ U ~ U ~ H T ~  YCHJIeHHR llpell- 
YCUJIHTenfl  H n O P O r O B  HHCKPHMHHaTOPa. 

P l 3 3 y n b ~ a ~ b 1  H ~ M ~ P ~ H E I #  O T O ~ ~ W W T C R  H a  3 K P a H e ,  3aIIHCH U X  H a  BHeIl l -  

HH# H O C H T ~ ~  H e  ~ P O U ~ B O A U T C I I .  k l 3 ~ e p e ~ ~ e  c ~ W ~ H H ~ I M E I  n a p a M e T p a M E i  

IIOBTOPReTCR U H K n H Y e C K H ,  n O K a  n O n b 3 0 B a T e J I b  K O M ~ I ~ ~ O ~  C K n a B H a T Y P b I  H e  

nOXeJ'IaeT H3MeHHTb U a p a M e T p b I  nu60 3 a K O H W T b  H 3 M e P e H H R .  

6 .  Exit to DOS ( B ~ I X O A  B AOC) 
Pa6o~a  n p O r p a M M b I  3 a B e p W a e T C H  BbIXOAOM B O n e p ~ O H H Y I O  CHCTeMY, 

B c e  n p o r p a M m b I e  Y C T ~ H O B K H  u n a H H b I e  B 6yaepe Teprrm-rcu .  

O K O H H ~ ~ ~  C T P Y K T Y P a ,  H a J I U W e  M e H I o  H KOHTeKCTHbIX n O n C K a 3 0 K  A e n a e T  

nposecc 061qeasrr C n p o r p a ~ ~ o e  XDIF npOCTbIM mfl O ~ ~ Y ~ H H R ,  HarnJWHbIM 

&i Y ~ O ~ H ~ I M .  

kl3 H o n o n H u T e n b H o r o  n p o r p a M M H o r o  06ecnesemn, s c n o n b s y e ~ o r o  

n p H  HCCneAOBaHHflX H a  PeHTreHOBCKOM J ~ H @ ~ ~ K T o M ~ T ~ ~ ,  C J l e n y e T  OTMeTHTb 

T a K H e  n a K e T b 1 ,  K a K  GRAFER, H ~ n 0 J I b 3 y e M b I f i  PJIH rpa@u~ec~oro  n p e n c T a B -  

neasu R ~ H H ~ I X  H a  s K p a H e  H H M e I o q e r o  luupo~afi ~ a 6 o p  n p a h e p o ~  PJIR pa3- 

nuwbIx n p E i n T e p o B  H nnonepoa, n STATGRAF, n c n o n b o y e ~ b ~ i i  m u  c T a -  

T U C T H Y ~ C K O ~  0 6 p a 6 0 ~ ~ n  3KCnepHMeHTaJIbHbIX naHHbIX U T a K X e  & i M e I o ~ l  

6 o n b m ~ e  B O ~ M O X H O C T ~  yrrpasnemfl B ~ I B O ~ O M .  

M o ~ ~ ? ~ H u ~ H ~ o B ~ H H ~ I ~ ~  ~ U @ P ~ K T O M ~ T P  DOH-3M HCnOJ'Ib30BanCR mfl U s -  

M e p e H H f l  nOpOLUKOBbIX n H @ p a K T o r p a M M  B b I C O K O T e M n e p a T y p H b I X  C B e p X -  

n P O B O A I M K O B ,  naJIeOHTOJlO~HYWlcklX o6pa3so~ H pa3nHYHbIX lUIeHOYHbIX 

M a ~ e p E i a J I o B ' ~  I. 

B K a s e c T s e  n p n M e p a  H a  pnc. 3 n p u s e n e H a  p e H T r e H o r p a M M a  B b I c o K o T e M -  

n e p a T y p H o r o  c s e p x n p o B o n H n K a  HoBa2 Cu3 0, .g , H a  ~ o ~ o p o i i  n o M u M o  OC- 

H O B H ~ I X  p e @ n e ~ c o ~  n c c n e n y e ~ o f i  C T P Y K T Y P ~ I  B ~ H ~ I  n m m  n p u ~ e c e l  
BaC03 (28 = 2 8 O )  n Ho2 BaCuO, (20 = 34,T0), a T a m i c e  ~ a n a 6 p o ~ o w b 1 e  

JlUHUki M e n H  (20 = 5 0 , 7 5 6 O  H 20 = 5 9 , 3 2 5 O ) .  f l 3 M e p e H H f l  BbInOJIHeHbI H a  

IC,-nsnysemn Co c 10-MHKPOHH~IM @I~L.TPOM Fe. Mar n s ~ e p e ~ n f i  0 , 0 5 O ,  

B p e M H  3 K C l l O 3 U ~ H  K m 0 f i  TOYKH 5 C. 



Ha PHC. 4 npHBeneH YqaCTOK CneKTpa  OT 54' A 0  56 ,5O,  ~ 3 ~ e p e H ~ b I f i  C 

m a r o M  0,02O. Xopomo u H n H o  H a n w n e  B  TOM m T e p B a n e  T p e x  OCHOBH~IX 

JJJIR ~ i l H H 0 f i  CTPYKTYPbI ~ ~ @ J I ~ K C O B :  (200), (020) H (006) , OTqeTnkIBO 

~ a 6 J I K l n a ~ b  KOTOpbIe npaKTHqeCKH HeB03MOXHO npn H3MepeHkiRX H a  P O H e  
~ ~ B o ~ c K o #  KOMlUleKTaIJUU. 

A~ana3  CneKTpOB U HX MaTeMaTHqeCKaR o 6 p a 6 0 ~ ~ a  nPOH3BOnRTCR 

KaK Ha  n K ,  TaK a Ha  3BM THna  PDP 11/70 H VAX, K y n a  nilHHbIe MOrYT 

6 b 1 ~ b  JIerKO nepeHeCeHb1 no CyI4eCTByKlUHM KaHaJIaM CBR3H. 

O n P i c i l H ~ a ~  CHCTeMa YnpaBneHkiR PeHTreHOBCKMM JIH@P~KTOM~TPOM 

APOH-3M Ha  6a3e IIK T u n a  IBM PC/XT/AT 06ecnesn~ae~  H a K O m e m e  

~ U @ ~ ~ K ~ O H H ~ I X  CneKTpOB 0 6 ' b e ~ o ~  no 4K B nkiana3OHe YrnOB OT -loo0 
no 160° C TOWOCTbKl 0,01°, MePTBbIM BpeMeHeM H e  6onee 1 MKC H BpeMe-  

HeM 3KCll03Umki  OT n0J'Iefi CeKYHnbI A 0  neCRTKOB MHHYT, a T a K X e  n03BOJIReT 

0 6 p a 6 a ~ b l ~ a ~ b  3KCnepHMeHTWIbHbIe nilHHbIe HenOCpenCTBeHHO Ha  n K  WIH 

nepeH0CATb HX B APYrHe 3BM. 

O 6 ~ f i  B W  M O A ~ ~ H ~ ~ ~ H ~ O B ~ H H O ~ ~  YCTilHOBKH npHBeneH Ha pHC. 5. 



Annapa~ypa u nporpaMMHoe 06eCne~e~Ue CucTeMbI sKcnnyamposanucb 
B TerIeHae rona a no~a3mu B~ICOKYKJ HaaexcnocTb u ~POCTOTY B ncnonb30- 
B W H .  

B 3aKJIloqeHUe =TOP CrMTaeT CBOUM ITPkISITHbIM HOJ'IrOM BbIpa3UTb 6na- 
rOnapHOCTb C .C .~EJ IOB~,  M.Jl.Kopo6se~~0, A.lI.Cupom~y, A . A . E o ~ ~ ~ ~ J I K J ,  
~ . @ . ~ H P o H K H H Y  &i A.C.OCTPOBHOM~ 38 p m  nOJIe3HbIX 0 6 c y ~ e ~ k i i i ,  H.B.Xo- 
MYTOBY 38 KOHCYJIbTaWH H 60JIbLUyKJ npaKTHqeCKyKJ nOMOrrlb npU paspa- 
60TKe IQOrpaMMHOrO o ~ ~ c I I ~ ~ ~ H u H ,  X . ~ . H U  3a TeXHUWCKOe C O ~ ~ ~ ~ C T B ~ ~ ,  
B . k l . J l y w ~ o ~ y  H ~ . ~ . ~ Y K O B Y  38 PYKOBOHCTBO pa3pa60~~0fi. 

Pa6oTa BbInonHeHa B paMKax npoeKTa N!421 rocynapc~se~~of i  npo- 
rPaMMbI " B ~ I c o K o T ~ M ~ ~ ~ ~ T ~ ~ H ~ R  C B ~ ~ X ~ ~ O B O ~ H M O C T ~ " .  

1. Xei i~ep H.M., 3 e ~ m  n.C. - P e y m e ~ o ~ c ~ a s i  AH&P~KTOM~TPUR.  M.: r o c y ~ a p c ~ a e ~ ~ o e  
H3AaTeJlbCTBO @ U ~ ~ K O - M ~ T ~ M ~ T H ~ ( ~ C K O ~  JlklTepaTypbl, 1963. 

2. Component Data Catalog. - Intel Corp., 1982. 

3.3aiisea C.n. H LIP. - OHRH, P18-89-855, A y 6 ~ a ,  1989. 

PyKonFiCb nOCTyrIEiJIa B Fi3~aTeJIbcKUfi OTAeJI 
20 ne~a6pf11989 rona. 

T y n a e ~  A.B. 10-89-841 
ABTOM~TU~UPOBSLHH~R CUCTeMa ynp=neHHs 
PeHTreHOBCKUM ~ U @ ~ ~ K T O M ~ T P O M  mOH-3M 
Ha 6a3e n K  Tuna IBM PC/XT/AT 

O ~ H C ~ I B ~ ~ T C H  aBTOMaTU3UPOBiLHHaR CUCTeMa YlIpaBJIeHW PeHT- 
reHOBCKUM JJU@P~KTOM~TPOM JVOH-3M Ha 6a3e nK Tuna IBM 
PC/XT/AT, n o 3 ~ o n ~ m m m  n p o u 3 ~ o m ~ b  ynpaBneHne YCT~LHOBKO~~,  
~ B T O M ~ T U ~ ~ C K H ~  CaeM U HaKOIUIeHUe PeHTreHOrpaMM, a TaKXe o6pa- 
~ O T K Y  3KCnepUMeHTaJIbHbIX niLHHbIX. ~ ~ ~ K T ~ o H M K ~  CHCTeMbI COCTO- 

UT U 3  ~ p e i i ~ a  KAMAK C PaClIOnOXeHHbIMH B HeM iLHaTIOrOBbIMU H CU- 

nosbmu 6 n o ~ a ~ u  u Monyns ynpasneHuH u o p r a ~ n 3 w r n  u ~ ~ e p e m i i ,  
BbInOJIHeHHOrO B CTiLHnaPTe 3J'IeKTPOHHM n K  U YCTiLHaBnUBaeMOI'O 
B O ~ H H  u3 p a 3 a e ~ o ~  cscTeMHoro 6 n o ~ a  HK. C n c ~ e ~ a  0 6 e c n e m ~ a e ~  
HaKOrrJIeHHe A U @ P ~ K ~ A O H H ~ I X  CneKTpOB 0 6 ~ 3 ~ 0 ~  HO 4K B nUana30He 
YrnOB OT -100 DO 160 rpmyCOB C TOWOCTbH) 0,01 rpmyCa, MePTBbIM 
BpeMeHeM He 6onee 1 MKC U BpeMeHeM 3KCn03ULWiU OT n0neC CeWH- 
AbI A 0  AeCHTKOB MUHYT. 

Pa6o~a  BbInOJTHeHa B na6opa~opun H ~ ~ ~ T P O H H O ~  @RSHKH OMHM. 
n p e n p m ~  0 6 a e m n e n ~ ~ r o  HHcmTyTa mepnblx ~ c c n e ~ o e m d .  di.y6na 1989 

Tulaev A.B. 10-89-841 
An Automated IBM PC/XT/AT Based Measurement 
and Control System for X-Ray Diffractometer of DRON-3M Type 

An automated IBM PC/XT/AT based measurement and control 
system for X-ray diffractometer of DRON-3M type is described. The 
system permits carrying out real time diffractometer control, automa- 
tic X-spectra measurement and data acquisition, as well as experimental 
information computing and representation. The electronic of the sys- 
tem consists of a CAMAC crate with analog and power modules, and 
a control and measurement organization module, performed as a 
single bord in standard of PC electronics. The system provides X-spect- 
ra acquisition up to 4K in the angle range from -100 to 160 degrees 
with a resolution of 0.01 degree, a dead time less than 1 mks and an 
exposition time from tenths of a second to  dozens of minutes. 

The investigation has been performed at the Laboratory of Neu- 
tron Physics, JINR. 
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