


Me~on aKycTkisecK0f i  3MIlCCkiki (A3)  OCHOBm H a  p e r u c T p a u m i  H o6pa- 
6 0 T K e  n a p a M e T p O B  UMlIyJIbCHbIX aKYCT?NeCKHX CkirHUIOB YnbTpa3BYKOBOrO 

naanaso~a, conpoaoxcnammx n o K a n b H y m  n m a M s s e c K y m  n e p e c ~ p o i i K y  

CTPYKTYP~I n c c n e n y e M o r o  M a T e p a a n a  non B n m H w e M  M e x m a s e c K n x  ~ a n p ~ -  
~ e H E i f i  &inn UHbIX B O ~ A ~ ~ ~ C T B ~ .  M C W C K ~ ~ ~ M  CHrHaJIOB A 3  COnpOBOXLlaeT- 

CR n s a x e H n e  nkicnoKaL&i, @asosb~e n p e s p a u e H a c I ,  n n a c r e s e c K m  n e o p -  
M ~ R ,  s a p o w e ~ u e  a pa3~mue MHKPO- a M a K p o T p e u m i .  H o c ~ o n b K y  CHT- 

H W b I  A 3  B O 3 H U K W T  B MaTepkiaJIe 3 a O J I I ' O  no HaCTynJIeHHR C T a H U  cy6- 
KpHTHqeCKOrO pOCTa ~ ~ @ ~ K T o B ,  MeTOn A 3  MOXeT 6 b 1 ~ b  HCITOJIb30Bm 

n n H  pa~nefi onepa~m~of i  n s a r H o c - r n K a  COCTOHHHH n n p O r H 0 3 1 I p O B a ~ U R  

O c T a T o w o r o  pecypca Ma-repnana  K O H C T ~ ~ K I U ~ H ~ ~  I .  

K O C O ~ ~ H H O C T R M  CIlrHanOB A3, 3aTPYLTHRIOIlIUM liX PerHCTPWWH) k i  

n p e n % n s n m o m , n M  oc06b1e ~pe6oaana~  K u ~ M ~ ~ H T ~ . ~ H o #  annapalype, cne- 
n y e T  OTHeCTU cnysaZ?Hbl# X a p a K T e p  HX 

B03HHKHOBeHIIH, 3HaWiTeJIbHbI# HkiHaMki- 

s e c ~ n l  naanasoa U ~ M ~ H ~ H U H  a M n n a l y -  

(csbrue 100 nB), w 3 ~ e ~ e ~ n e  w- 
C T O T ~ I  cnenosanm OT co~brx none# 
rq a0 AeCHTKOB K r q ,  c J I o X H ~ ~  CneKT- 

paJ'IbHb* COCTaB. 

~ H ~ w T ~ J I ~ H O ~  WCKaXeHHe B @OPMY a 
CMrHWXa BHOCKT T a K X e  IlpIleMHbIe ( K ~ K  

npmuno n b e 3 0 3 n e ~ ~ p n r 1 e c ~ a e )  n a T a i K n ,  

O C O ~ ~ H H O  pe30HaHCHOrO T u n a ,  UCnOnb3y-  - 
e M b I e  npa pernc-rpamn camanon ~anofi  
weprm. Ha pac. 1 n306pmena yqea- 
JIH3EIPOB8HHm @ O P M ~  CnrHaJ'Ia A 3  OC- 

npeo6pa30sa~en~ a @OPMM C n r n a n o B  

q m n m o p H o r o  T u n a  H a  B b I x o n e  mwo- 

" I I 
nocne nepsawiofi axianoro~oii 06pa60~- 

1 

Ptrc. 1. @OPMM CUZHMOB Ha 6 b l ~ 0 d e  npeo6- 
pa30ea~e/tR A 3  (a) u nocfie nepeuvnoii o6pa- 
~ O T K U  (6,  6 ,  Z ,  d). 



IUi. B A U I b ~ e f i U l e ~  O A K H O ~ H ~ I ~ ~  CkirHUI A 3  6 y A e ~  Ha3bIBaTb C O ~ ~ I T H ~ M  

(E) , a K o J I ~ ~ ~ H ~  B C O ~ ~ I T H H  - O c u l t n n x w H M n  (0) .  
B pa6ol.e OnHCbIBaeTCH 1 6 - K a . H U b ~ a H  CHCTeMa A ~ - A H ~ ~ H O C T M K U  c 

nOCneAOBaTeJlbHbIM OlTPOCOM AaTWiKOB, lTPeAHa3HaqeHHaR A n R  KOHTpOnH 

KOHCTPyKUI.IH 3neMeHTOB YCKOPI.ITeJIbHbIX YCTmOBOK. Annapa~ypa BbInOn-  

H e H a  B CTtUiAapTe KAMAK H 3 m H M a e T  o 6 5 e ~  B OAMH KpefiT.  ,&msa~ CHcTeMa 

n p e n c T a s n K e T  co6ofi nepsb~fi y p o s e H b  c p e n c T B  A ~ - A H ~ ~ H O C T H K H  H p e r u a e T  

3WaV o ~ T ~ ~ ~ T u B H o ~ ~  AkiarHOCTHKU COCTOHHHII M a T e p H W a  H KOHCTPYKUHH B 

U e n O M  C UenbH) OllpeAWIeHHH ~ a H 6 o n e e  HarPYXeHHbIX H n O T e H u H a n b H 0  

OIIaCHbIX MeCT. 

i - H 3 M e p e H H e  AnHTenbHOCTH C O ~ ~ I T M ~ ~  M KOnMlleCTBa OCIJMJUIHLIJ@ B 3TOM 

co6b1ma. 
P e s y n b ~ a ~ b ~  B~IA~IOTCII  H a  r p a @ o n o m p o m e n b  ma ocqmnorpa@ B ma- 

noro~ofi  @ o p ~ e  a B ~ H @ P O B O M  B m e  H a  m m K a T o p b 1  nepen~efi nmenn 
6 n o K a  necmawofi H H X H K ~ ~ .  

COCT~E annapa~ypbr : 
- npenycma-renu (IIYC) c a r H a n o B  A3,  06ecnewsmrrple ycmeme 

CHrHUIOB C AaTqHKOB (n) ; 
- KOMMYTaTOp K A 0 0 4 1 3  I ,  n 0 ~ K J I I O q a l O m H f i  BbIXOAbI n p e ~ y c H J I U T e J l e f i  

K 6 n 0 ~ i - i ~  0 6 p a 6 0 ~ ~ a  c n r H a n o B  A3;  
- 6 n o ~  O ~ ~ ~ ~ O T K H  H perHCTpaLlHki ( B O H P ) ,  ~ o ~ o p b ~ f i  llpOH3BOAUT 

manoroeym 0 6 p a 6 0 ~ ~ y  CHrHaJIOB A3,  y n p a E m e T  P e X H M a M H  p a 6 0 T b 1  CH- 

CTeMbI, @OPMHPY~T AaHHbIe A n R  3anHCH B 6 y @ e p ~ b 1 e  HaKOmiTenH;  

- 6 y a e p ~ b I f i  H a K o n m e n b  (BH) Ha 6a3e ~ ~ O K O B  K J I 0 0 6 I 4  I ,  ~ o ~ o p b ~ f i  
~ c n o n b s y e ~ c ~  n n f i  H a K o n n e H m  a xpmeam A ~ H H ~ I X ;  

- a ~ T e p @ e i i c  r p a @ o n o c ~ p o H ~ e n I I  K M 0 2 7 I 4  I ,  c n o ~ o m b m  KOTOPOrO 

n p o u c x o A u T  B ~ I B O A  ~ ~ @ o p ~ a r p l n  B manoro~ofi @ o p ~ e  H a  rpa@onoc~pon- 
T e n b  (r) H n a  ocqmnorpa@ (0) ; 

- 6 n o ~  ~ e c I I T H w 0 f i  HHAHKWHM (aM), K O T O P ~ I ~ ~  CnYXI.IT AJIH BbIBOAa 

UH@O~MWHH B UM@POBOM BHAe H a  HHAHKaTOPbI nepew~efi n;lHenH; 

- r e H e p a T o p  KB005 I" /, KOTOP~IB O c y m e c T B n R e T  B p e M e m y I O  cmxpo- 
HH3WHIO ~ ~ O K O B  CHCTeMbI; 

- 6 n o ~  y n p a s n e H m  H a M n T W a a  A 3  ( B Y H M A ~ ) ,  c n o ~ o u b m  KOTOPO- 

ro llpOH3BOAHTCII HMHTaukU3 CHrHUIOB A 3  AnII  n p 0 B e p K H  pa60~ocnoco6~o- 
CTH CHCTeMbI H YIIpaBneHHe C ~ I C T ~ M O ~ ~  A ~ - A H ~ ~ H O C T H K H ;  

- 6 n o ~  " Y ~ c ~ I "  ~ ~ 0 0 4 ' "  BbIAaeT k i H @ o p ~ a u H ~ ,  0 T e K y m e M  BpeMeHH;  

- 6 n o ~  y n p a B n e H H J 3  KK003 (BY KK003) COBMeCTHO C KOHTpOnnepOM 

K p e f i ~ a  K K 0 0 3 I 2  I npeACTaBnReT co6oii c ~ ~ ~ H E U I H ~ H ~ O B ~ H ~ I ~ ~  K O H T p O n n e p  

(CK) , K O T O ~ ~ I ~ ~  OpraHH3YeT B ~ I B O A  MH@OPMB~HH H a  r p a @ o n o c ~ p o ~ ~ e n b  

UnH ocultnJIorpa@ ( K ~ O M ~  3 T O r 0  KK003 M O X e T  HCnOJIb30BaTbCR n0 CBOeMY 

nPRMOMY Ha3HaqeHHm B KaqeCTBe PYqHOrO K p e f i T - K ~ ~ T p ~ n n e p a )  ; 
- 6 n o ~  H3MepeHUII T e M n e p a T y p b I  (MT) KOHTpOnHpyeT T e M n e p a T y p y  

0 6 5 e ~ T a .  

. . Ha pkic.3 npenmasne~a C T ~ ~ K T Y P H ~ R  c x e ~ a  n p e ~ y c u m ~ e n ~ ,  K O T O P ~  

COCTOUT HenOCpeACTBeHHO H 3  YCWIkiTWIII (y) , BbInOnHeHHOrO H a  6a3e CXe- 

MbI, o ~ ~ H c ~ H H o ~ ~  B l6 I ,  @ k i n b ~ p a  B a T T e p B o p T a  BTOpOrO ~ o ~ I I A K ~ "  ' H 6y@ep- 
HOrO K a C K W a  (EK)  . K o ~ @ @ H ~ H ~ H T  YCltneHHR nyC PtlBeH 100. CpeLl!-IeKBaJ&pa- 

T a w o e  H a n p c I x e H a e  r u y M a ,  ~ s ~ e p e ~ ~ o e  no M e T o m K e ,  o m c m ~ o f i  B IB I ,  npme- 
AeHHOe K BXOAY nyC95 MKB, HIXOAHTCH B p a 6 o r l e i i  n O n O C e  WCTOT - OT 50 K ~ I J  



no 1,5 MI'& B b m o m e ~  l T p e n y C k u r A T a b  B O T ~ e J l b H O M  KOpl lyCe C p a 3 M e p a M H  

1 4 0 ~ 4 0 ~ 8 0  MM. K p o ~ e  3 T O r 0  peaJ'IH3OBaH npyI'0# BapUaHT nYC, K O T O ~ ~ I ~ ~ ,  

B OTJlHlIIle OT n e p B o r o ,  H e  C o n e p m T  @HJIbTpa, HO ckirHaJ'IbHb1fi ~ a 6 a b  kf M- 

6 e ~ r a  n m a H m  y H e r o  COBMeUeHbI, W O  COKpEWaeT s H C n 0  K a k J I e f i  CBR3n 

B ma pa3a. 

BJIOK OBPABOTKM M PEFMCTPAUMM 

Caman c r r p e n y c m m e n R  sepe3 penehbn3 K o M M y T a T o p  n o c T y n a e T  H a  

B x o n  6 n o ~ a  B o d  ( p ~ c .  4 ) .  B c x e M e  a H a J ' I o r 0 ~ 0 f i  o 6 p a 6 o ~ ~ a  Ckit'Hm @ H ~ L T -  

PyeTCR, YCkurklBaeTCH, BbInpHMJIHeTCR, neTeKTkipyeTC!H H H a  BbIXOne CXeMbI 

IIOJIyWeM CIlI'HaJ'IbI B YPOBHRX TTL, npOllOpI.lAOHanbHbIe ~ H T e J I b H O C T H M  

E a 0, a T a m e  c~man nnn n s ~ e p e ~ a ~ ~  aMqnHTyni,I  C O ~ ~ I T U F I .  Y c w n a ~ e n b  

n M e e T  K O ~ @ @ U ~ ~ H T  y c u n e H n R  10, 100, 1000, 10000. C x e ~ a  pacnpenene- 
HHR OprZlHU3yeT pa60~y CrIeTrMKOB U BbIBOP. HX COAeP'WklMOI'O B Ll~@p~a?iaJl~- 
r0Bb1i i  n p e o 6 p a 3 o ~ a ~ e ~ 1 b  (4All)  ?i B 6y@ep~b1e perkICTpbI n n R  n0cnenpWeii 
3afIHCH B 6y@epHb1B HaKOnHTenb.  A n %  BH3yaJIbHOrO KOHTpOIIff 38 pa6o~oii 
6 n o ~ a  Ha nepemeii nmenn p a c n o n o x e s b 1  u H n n K a T o p b I ,  ~ O K ~ ~ ~ I B ~ I O L Z I W ~  

nUKOBYH) BenIirMHY a M M H T y A b I  C O ~ ~ I T U R ,  COnepXX4MOe CWTsHKOB &i HX 

n e p e n o n H e m e .  mapma 6 n o ~ a  4M. 

B n o ~  BYnMA3 BbInOJIHeH B CTaHnapTe KAMAK mapmofi 6 M  n BbInOn-  

HReT ABe @YHKUUH - HenOCpenCTBeHHO HMHTaTOpa A ~ - c H ~ H ~ ~ o B  n @ Y H K ~ ~ H )  

6 n o ~ a  YnpaBneHHFI CHCTeMbI A ~ - ~ H ~ I ' H O C T H K M .  MMHTHPYH)TCR C H r H a b I  A 3  
n y T e M  nonasu u M n y n b c o e  H a n p R x e H n H  H a  n b e 3 0 n p e o 6 p a 3 o ~ a ~ e n b .  CTPYKTYP 

) HaR c x e M a  6 n o ~ a  (pwc. 5) coc~om as c x e M b 1  ynpaenemn n r e H e p a T o p a .  

E ~ O K  B b U a e T  H a  n b e -  

3 0 n p e o 6 p a 3 0 ~ a ~ e n b  

HMnynbCbI  HafIpR- 

x e H m  c a M n n n T y -  

no# 1 + 99 B, nnn- 
T ~ J I ~ H o c T ~ K J <  1,5 MKC 

u W C T O T O ~ ~  O+ 100 I's. 
B b ~ x o a b r  D n N B 

YPOBHRX TTL cny- 
X a T  H~CTPO#KH 

U n p O B e p K A  pa6o~o- 
C ~ O C O ~ H O C T H  UH@PO- 
Bo# Y a C ~ ~ ,  ~ M ~ T H -  PUC. 5. C T ~ ~ K T Y P H ~ R  cXt?Ma 6 f l o ~ a  Y n p a 6 f l e H ~  U &biUTa- 

p y R  C O ~ ~ I T H ~  U OC- 4uuA5cu2na/loe~ 
UJUtnRqHH B C O ~ ~ I T H H X .  B C n y Y a e  npaMeHeHMR 6 n o ~ a  K a K  ynpasnrrm~ero 
pa6o~ofi CUCTeMbI A 3  HCIIOJIb3ylOTCH T a K X e  BbIXO.I(b1 D H N. Bb~xon D - yn- 
p a B n e H H e  BOpOTaMH npOnyCKaH&iR CHrHaJ'IOB A 3  H a  0 6 p a 6 0 ~ ~ y ,  a n m y n b -  

CbI C BbIXOna N 0CYUeCTBJlRH)T BpeMeVHOe c ~ p o 6 a p o ~ a ~ n e ,  T.e. 3alTkiCb CO- 

n e p x H M o r o  CseTsHKOB c o 6 b r r ~ f i  Ii ocrlmnsiuk B 6y@epHb1ii HaKOnHTMb.  

B 6 n o ~ e  KMeeTCR B C T P O ~ H H ~ I ~ ~  WCTO'MHK IIkiTaHHR n n R  nyC (+24 B), H e  

a ~ e r o w i i  r a n b ~ m n s e c ~ o i i  CBHBU c K O P ~ C O M  6 n o ~ a .  

BJIoK AM BbInOnHeH B CTaHnapTe KAMAK m a p s ~ o i i  l M ,  C T P Y ~ Y P H ~ F I  

c x e M a  6 n o ~ a  n o ~ a 3 a ~ a  H a  PHC. 6, rne M M 1 ,  I'llM2 - r e H e p a T o p b 1  n a s e K  

HMllynbCOB 1 n 2. AM O c y W e C r B n R e T  npeo6pa3o~a~we naHHbIX B LLBOHIMO~~ 

a o p ~ e  c m n H b I  DATAWAY ma p a 3 5 e M a  H a  samieii nmma B necmmmym 

\ @ o p ~ y  n o~o6paxeme pe3yna~a~a  npeo6paso~a~m H a  ~ @ P O B ~ I X  a w n K a -  

T o p a x ,  p a c n o n o x e H H b r x  H a  nepemeii nmem 6 n o ~ a .  A ~ R  cneuanamrx cny- 

a3 npeo6pasye~oro K o n a  B b I m r a T b  KOA nopora. Ynpmne~ne p e n u i M a M n  






