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C o ~ p e M e H H b 1 e  CneKTpOMeTpbI,  n p U M W R e M b I e  ,WIR U C C J I ~ A O B ~ H H ~ ~  B 06- 
nacru @U3HKH BbICOKHX 3HeprUf i ,  RBJIJXIOTCR HCTOlIHUKaMU OrPOMHOrO KO- 

J I lneCTBa a H U l O r 0 B b I x  U uU@poBbIX CLWHUOB, KOTOPbIe UCnQnb3yH)TCR JXJ'IR 

B ~ I ~ ~ ~ O T K U  HMrIyJIbCOB. 3a l lyCKWILWX Y C W O B K Y ,  U3MepeHUR 3HeprOBbIAe- 

n e H u R  ~ 3 a u ~ o ~ e f i c ~ ~ y r n r ~ u x  sacmu, o n p e n e n e H m  n a p a M e T p o B  n u ~ ~ B i i  
U npos." 'x npu 3TOM H e p W K O  ~ p e 6 y e ~ c ~  nOJ'IyYUTb a p l f @ ~ e T U I I e c ~ y ~  

CYMMY aMlIJ'IU'l'yA CHrHUlOB. ~ O R B ~ ~ H H ~  ~ ~ I c T ~ o A ~ ~ ~ c T ~ ~ I O U ~ ~ X  a H U O r O B b W  

MUKPOCXeM n 0 3 B O n R e T  C03HaBaTb 3KOHOMUIIHbIe H KOMIlaKTHbIe CyMMHPyW- 

U U e  U IIOpOrOBbIe ~ C T ~ O ~ ~ C T B ~ .  O A H ~ K O  aHUlOrOBbIe  CXeMbI U M e m  p q A  

HWOCTaTKOB, KOTOpble ITPORBJIRWTCR n p U  nOCTpOeHHU MHOrOKWUlbHbJX 

u c n o ~ ~ b n r  ycrpoficr~:  n e c ~ a 6 m b ~ o c ~ b  x a p a m e p u c r u K ,  O r p a H u q e H H b I e  

@ y ~ ~ q U 0 H a J I b H b l e  B03MOXHOCTU, M U ~ G  K O ~ @ @ U I J J ~ ~ H T  O ~ % ~ W H ~ H U R  QO 

BXOAy U O r p W l n e H H a R  BWU-a 0 n p e H e J I R e ~ o f i  MHOXeCTBeHHOCTU. 

L l [ U @ p o ~ b I e  CXeMbl OTJIUYlrruoTcR 6onee B ~ I C O K O ~ ~  HaAeXHOCTbH), r u 6 ~ 0 -  
CTbIO U UlUPOICHMU ( P Y H K ~ H O H ~ T I ~ H ~ I M H  BO3MOXHOCTRMU. 0 6 p a 6 0 ~ ~ a  w@- 
poBbIX C U r H U O B ,  H M p U M e p ,  B K U O ~ H M ~ T ~ ~ X ' ~  'COCTOWT 213 CJIeHYlOrUUX 

3TBnOB : 
- CyMMUpOBaHUe U U @ ~ O B ~ I X  AWHbIX C ~ O M O U b H )  KaCK-0 BKTIIOIIBI- 

HbIX CYMMBTOPOB, 

- CpaBHeHUe ~ O n y s f ? H H O r O  pe3yJIbTaTa C 3aBeAOMO U ~ B W T H O ~ ~  BWIHWi- 

H0f i  C UeJIbIO B ~ I ~ ~ ~ O T K U  UMllynbCa,  3aIryCKilIOUerO YCTaHOBKY. 

O A H ~ K O  npu 6 0 n b m o ~  sucne KWUOB peruc-rpamu T a K o e  ycrpoiimo 
I I O ~ a e T C R  rPOM03AKUM U, K p O M e  TOrO, PaCTyT 3 W e p X K H  CUI'HUlOB B ue- 
m x  C ~ M M U ~ ~ B W U R  YUC~JI. B A ~ H H O ~ ~  pa6ore n p e w a r a e T c R  u c n o n b s o s a ~ b  

nJIR n0nyr leHwR CyMMapHOrO UMllyJTbCa M U O H ~ B W T H ~ I ~ ~  B R H e p ~ o f i  3 n e K T p o -  

HEiKe MeTOA KOMnpWCUZi AWHbIX,  ~ 0 ~ 0 p b 1 f i  ITpHMeHReTCR B BbNUUIUTWIb- 

H0f i  TeXHUKe ,WIH CO3AaHUFf ~ ~ I c T ~ o A ~ ~ ~ C T B ~ I O U U X  CXeM YMHOXeHUR. OCHOB- 
HbrMn y m a M H  T a K o r o  yclpoficma R B ~ R I O T C R  n a p a n n e n b H b I e  csemum" I. 
Ha UX OCHOBe CO3AWTCH M p U n e n b H b I e  KOMnpWCOpbI ,  @ y ~ m U I 4  KOTOpbDt 

COCTORT B TOM, YT06b1 ~ ~ I C T P O  H AOBOnbHO 3KOHOMHrMblM C ~ O C O ~ O M  O ~ O -  

BpeMeHHO n O n y s a T b  CYMMY 60nbu10ro  rlHCna CJ lWaeMbM. 



BpeMeHHO H a  er0 BXOAbI. H a H ~ b l e  HaBXO-I lXipaJU'IUIbHOr0 C q e W H K a  no- 
CTyntuoT B B m e  YHHTaPHOI'O ll03HI@iOHHOI'O KOAa, a H a  er0 BbIXOAaX n0ny- 
saeTCR A ~ o k i Y H b 6 i  KOA. Ta~o i i  Csl?NHK HMeeT n BXOnOB H k BbIXOAOB U 060- 
s ~ a s a e ~ c ~  K a K  (n, k)-csmsn~. C B R ~ ~  M e m n y  BXOAH~IMH H B ~ I X O ~ ~ I M H  mn- 
HaMH o n p e n e n R e T c R  n3 cneaymwero B ~ I ~ ~ ~ ~ c ~ H H R ' ~  I :  

m e n = 2 k - 1  n k = 2 , 3 , 4  ,.... 
B pa60~ax'3 - ' PaCCMaTPHEtuoTCR MeTOAbI llOCTpOeHHII l lapWIJIUIbHbM 

C9eTWiKOB, B KOTOPbIX HCnOnb3YH)TCR CYMMaTOPbI. CyTb MeTOAa 3alUIIO9a- 

~ T C R  B TOM, wo B K a s e c m e  M O A Y ~ R  r n ~  pljq-. n o c T p o e H n R  (n, k ) - c se~sn~a ,  c o n e p m e r o  
6 o n b m o e  sHCJI0 BXOAOB, HCllOJIb3yH)TCR 

f'2 
(u, V)-C'I~WHKU C MeHbWHM rIHCIIOM BXO- 

A O B ' ~  I. Ha pac.1 npmenma 6 n o ~ - c x e ~ a  

pu PI" (u, v ) -cse~na~a ,  conepxauero u BXOAOB 

H V BbIXOAOB, KOTOPbIe HMeIOT BeCa zO ,  
2 l  , ..., zV-l .  n0mb1# 0 ~ ~ 0 3 a p ~ m b 1 #  CYM- 

6noK-Cxeua ('' MaTOp no C y U e C T B y  npeACTaBnReT co60fi 
Y UKa. (3,2) c s e T n a n  (pnc.2), y K o T o p o r o  B c e  

ABOHYHbIe B e C a  2' H 2' COOTBeTCTBeHHO. 

B K a s e c m e  nomoro c y M M a T o p a  M ~ I  6 y n e ~  
HCnOJIb3OBaTb MHKpOCXeMY IC500MM180, 

I y K O T O P O ~ ~  3anepma BXOA - B ~ M O A  C 
Plrc.2 ITpun4unmbnaR cxeMa 

p a B H a  4,s HC, a sanepm~a  BXOA - B ~ I ~ O R  n 
( 3 , 2 )  - cuenuKa .  

P a B H a  2,2 HC.  TOT @ ~ K T O ~  npHI30PJiT K TO- 

MY, W O  n p H  -nOCTpOeHHH CseTsHKOB H a  6 o n b m o e  qHCJI0 BXOnOB, K O r n a  T p e -  

6 y e ~ c ~  BbICOKOe BpeMeHHOe pa3pelUeHHe,  IIpUXOAHTCR B b P a B H I l s a T b  3WepX- 
KH C W H U O B  B nOrWIeCICHX ~ e l l l 3 X  rIyTeM BKnIoqeHHR OJWOrO WIH HeCKOnbKUX 

3neMeHTOB MJIM ( ~ q l i h f e p ,  IC500m101). &In IIOCTpOeHHR CqeTrlHKOB 

H a  6 0 n b m 0 e  s H C n 0  BXOnOB XWIaTUIbHO ~ b 1 6 a p a ~ b  BUIHrlHHy n = Zk - 1. 
Ha n p a K T H K e ,  K a K  3 T 0  6 y A e T  nOKa3aHO H m e ,  MOrYT BCTpmaTbCR ClIeTlMKH 

C sHCJIOM BXOAOB, H e  yAOBneTBOpRIOUHM 3TOMY KPHTePHH). H a n p U ~ e p ,  

ITpH IIOCTPOeHHH KOMnpeCCOpOB naHHbIX HCnOJIb3YIOTCR n a p W I n U I b H b I e  

(2,2) -, ( 4 3 )  -, (5,3) - H lTPOg.CrIelYHKH, AJIR C03n8HHR KOTOPbIX H a p R a y  

C llOnHbIMH CyMMaTOpaMH MOXHO HCnOJlb30BaTb 6onee n p o C T b I e  n 0 n y C y M -  

MaTOpbI, HMeH)IUn€! no n B a  BXOna H no n B a  B b M O n a .  O ~ ~ K O  B HHTWpaJIb- 

HOM HCnOJTHeHHH B 500<epHn H3I'OTaBJIIlsaK)TCR CYMMaTOPbI n0 MOAYIIH) 

ma ~500Jm107 H IIOnHbIe CYMMaTOPbI IC500MM180. ~ O ~ T O M Y  B KaqeCTBe 

(2,2) - C s e T W K a  nysme HCnOnb3OBaTb MwKpOCXeMy K500MM180. 
Ha pkic.3,4 B KaWCTBe n p H M e p a  r r p t i B e , 4 a b I  IIpkiHuHlUfaJIbHbIe CXeMbI 

(4,3)-, (5,3)- H (7,3)-CXeTWfKOB. ~ H @ P ~ I  H a  COOTBeTCTBYIOUHX BXOnaX 

H BbIXOnaX MHKPOCXeM 0 6 0 3 ~ ~ ~ ~ 0 ~  B WIHWHbI 3aJlePXCeK CHIWBTIOB . KBU- 
PaTaMH 0603~aW~b1 3JIeMeHTbI 3 a A e p X K H  ( M H K ~ ~ C X ~ M ~ I  IC500JlM101) . 
3 U e p X C K H  CHI-HaJIOB H a  BenHYHHbI, H e  KpaTHbIe  2 HC, MOXHO n O n y q H T b  

n y T e M  s m I o s e m s i  ~e60mmoii e M K o c r n ,  n o p m K a  3-5 n@, M e m y  DYMR 

n o c n e n o B a T e n b H o  B K T I I O ~ ~ H H ~ I M H  sneMeHTaMH W'IM. llpennonaramc~, s ~ o  
norasec~oii enmuse c o o T s e r c T B y e T  - 1,8 B. C u e n b m  y n p o u e H m  PHCW- 

KOB 3 ~ e ~ b  H R a n e e  H e  n o ~ a x u i b ~  ~ a r p y s o w b ~ e  p a n c T o p b 1 ,  a T a K m e  0 6 0 3 ~ ~ -  
semn BXOAH~IX H B ~ I X O A H ~ ~  K O H T S L ~ O B  y m K p o c x e M .  n o c ~ p o e ~ n e  (7,3) - 
c s e T w K a  H a  6a3e (3 ,2 ) -cse~wi~a  H e  r r p e n c r a s n R e T  oco6bnr s a ~ p y m a n i i .  
&In 3 T O r 0  BCe BXOAbI no BO3MOXHOCTH rpYlUIHPYH)TCR B ~a60pb1 no TPH 

H n o A K n I o s a m T c R  K BXOU (3,2) CW~TWKOB nep~oii  m y n a s .  O c ~ a ~ m w i i c ~  

- h ~ ,  6.7 1 YUK u 6 - ( . S , ~ ) C Y ~ T -  

p4' 2 l  YUK.  BHYTPU K B ~ P U T O B  

Ps -2- 
3 a d e p m e ~ .  

9 0 6 0 3 ~ ~ e ~ b l  BMuYUnb l  4,5 2 - 



nocrpoennozo na ocnose dsyx  (7.3)- 
CVt?TVUK(IX. B b l ~ ~ a b l  

npyrofi nowon K n o c T p o e H H m  n a p a n n e n b H b I x  CseTqHKoB c T O ~ W  

3peHHR KOnHYeCTBa HCnOnb3YeMbIX MHKpOCXeM H B p e M e H H  3 U e p X K H  

p a B H o c a n e H  nepnow. O w a ~ o  n p H  co3na1-1~~ C q e T w i K o B  H a  6 o n b m o e  Y H C ~ O  

BXOAOB OH &nee H a r n R n e H .  P a c c ~ o ~ p a ~  n p H M e p .  n y c n  H ~ O ~ X O A I I M O  no- 
CTPOHTb (3 1,s) -CYeTWiK, H c n o n b 3 y R  B KaYeCTBe 6a30~oro M O n y n R  (3,2) - 
CYeTYHK. C H H T ~  TaKOrO ~ C T P O ~ ~ C T B ~  ( p~c .6 )  BbInOnHReTCR B c n e n y ~ o U e #  

llOCnenOBaTWIbHOcTH. 

Bce B x o n b I  r p y n m i p y m T c R  no TPH. B p e 3 y n b ~ a ~ e  n o n y q a e T c R  10 rpynn 
BXOAOB, conepxaux no T ~ H  sxona, H oma rpyma c owoii ~ l m o f i ,  KOTO- 

pdfi npHCBakiBaeTCR BeC 2'. C I I O M O U H )  (3,2) -CYeTYHKOB nep~0f i  CTyneHH 

30 B X O m b I X  UlHH TP~I-IC(#X~~MHPYH)TCR B 20 WHH. C n e ~ y e T  OTMeTHTb, YTO 

HWKHRR BbMOnHaR l W H a  y ( ~ , ~ ) - c Y ~ T P H K ~  HMeeT BeC 2', a BepXHRR U H a  - 
BeC 2'.  UH@P~I  BHYTPH ~ p H M O Y ~ O J I b H H K O B  0 6 0 3 ~ a r 1 a I 0 ~  B e C a  BXOJJHbIX 

WHH. A ~ B H T ~  UIHH c B e c a m  2' H 2 ' ,  n o n y r l a e M b I x  nocne n e p B o r o  maria 

TP~~HC@OPMWH, TPYnmiPYH)TCR no TPH H II0nKnH)YilIOTCR K BXOHaM CyM- 

MaTOPOB B T O P O ~ ~  CTyneHH, H a  BbIXOAaX KOTOPbIX llOnyYaeTCR TPH UlHHbI 

C BeCaMH 2', 2' 22.  Bcero C YYeTOM HeCrpynIlHpOBliHHbIX UIkiH nOnyYaeTCR 

5 Illmi C BeCOM 2', 7 UlHH C BeCOM 2' H TPH UlHHbI C BeCOM z2.  



Tpu mmbI c s e c o M  z O ,  n o n y l l m s b l e  nome B T o p o r o  maria ~ p i l ~ c @ o p -  

M W U H ,  n0nKlIH)YiLH)TCR K B X O A a M  C Y e T Y U K a  A, H a  B b I X O A e  KOTOPOrO C @OP- 

M U p y e T C R  UlHHa C BeCOM 2'. 3 ~ a  I m x H a ,  B CBOH) O Y e p e A b ,  COBMeCTHO C OCTaB- 

UlHMUCR LUUHaMU C T a K U M  X e  BeCOM n 0 A K n H ) Y a e T C R  K B X O A y  C Y e T Y H K a  B ,  
I 

H a  B b I X O n e  KOTOPOrO B K O W e  KOHUOB o 6 p a 3 y e ~ c ~  eAUHCTBeHHaR: W H H a  

c s e c o M  2 O ,  o H a  u ~ a n ~ e ~ c ~  B ~ I X O ~ O ~ ~  U I H H O ~ ~  c a M o r o  M n a n m e r o  p a 3 p R n a  

(31,5) - C Y m U K a .  

no aHaIIOrHU H e T p Y p J I O  OCYI4eCTBUTb  @ O p ~ l l p ~ ~ i l H l l e  O C T m b H b I X  B b I X O A -  

HbIX LLIUH. ~ O ~ O ~ H ~ I M  C ~ O C O ~ O M  M O X H O  n O C T p O U T b  n a p a J I n e n b H b 1 f i  CYeTYHK 

u H a  6onbmee sumo sxono~ .  B pa60~e'4 ' n p m o n u T c n  c x e M a  (127,7) - c s e T -  

s u K a ,  K O T O P ~ I ~ ~  n o c T p o e H  H a  o c H o s e  (7,3) - c s e T s u K a .  Konusec~~o o m o p a 3 -  

P R m b I X  C Y M M a T O p O B  M ,  H ~ O ~ X O A I I M ~ J X  AJIR n O C T P O e H U R  (n ,  k ) - C Y ~ T Y U K ~ ,  

I 
B b I W i C n R e T C R  U 3  BbIP21XeHUR1'  O ' :  M - k.  3 a  e m H U w  3 W e p X K U  C H r H a n a  

no T p a K T Y  B X O n b I  - BbIXOAbI  n p U H U M a e T C R  Bt?J'IUYUHa 3 W e p X K U  OAHOrO 

C y M M a T O p a  ( O ~ O #  W K P O C X ~ M ~ I )  , KOTOPaR: B b I Y H C n R e T C R  no H C p m e H C T -  

B ~ ' ~  I :  [log3 (n  - 1) + log, n F  T < 2 [log, (n)  - 11 - 1. 
B ~ a 6 n m e  Q l H B e A e H b I  n a p a M e T p b 1  H e K O T O p b l X  HHTepeCHbIX C n p a K T U -  

1 1  

s e c ~ o f i  TOYKU 3 p e ~ u ~  n a p a n n e n b H b I x  c s e T s u K o a .  Benusmb~ p a c c e u s a e ~ o f i  

MOUHOCTU A ~ H ~ I  npu y c n o B m ,  PTO 3~asmm H ~ ~ P Y ~ O Y H ~ I X  ~ ~ ~ U C T O P O B  

P a B H b I  620 OM.  Ecnu U C n O n b 3 0 B a T b  M O H T m b I e  IUIaTbI K A M A K ,  T 0 , Y Y U T b I -  

B ~ A  B e n u r l u H y  p a c c e u n a e ~ o f i  MOLUHOCTU, ~a o m o f i  m a T e  M O X H O  CMOHTU-  

p 0 B a T b  (31,5) - C Y ~ T Y U K .  Ecnu X e  T ~ K O ~  CYeTYHK UCnOJTb30BaTb  DJlR n O C T p O e -  
I 

HUR M ~ H C O P U T ~ P H O ~ ~  C X e M b I  ~ ~ B n a n e ~ U f i ,  TO H ~ O ~ X O A U M ~ I  A O n O J T H U T W b H b I e  

c xe~b~:nemu@pa~opb~  H ~ I ~ M ~ H T ~ I  M-HE. 

~ U C J I 0  M U K -  

p o c x e M  0,5 1,5 2 2 2 5,5 13 28,5 60 
~ 5 0 0 m i 8 0  

I 

I % C J I O  MUK-  ~ p o c x e M  0,25 1,5 1.5 1,5 2 5 8,75 16 
1 K500nM101 

t 
I 32 1 

f i n  c 0 ~ a ~ k i R  n a p a n n e n b H b I X  C Y e T Y H K O B  H a  6onbmee YHcJIO s x o n o ~  
M O X H O  U C n O J I b 3 0 B a T b  M e T O A  K a C X a 9 U P O B i l H U R  U n H  n p U M e H R T b  MOHTaXCHbIe 

m a n 1  c m n a p T a  FASTBUS. B ~ ~ I M  n a p a M e T p o M  n a p a n n e n b H b I x  csemu- 
KOB R s n R e T c R  senusma 3 ~ e p x ~ u  T .  K ~ K  sumo 113 ~a6nuub1, 3 ~ a  s e n u s u H a  

H e C y U ( e C T B e H H 0  PaCTeT C POCTOM Y U C n a  B X O A O B  n. B a u r l m y  3 W e p X K U  

M O X H O  Y M e H b U l H T b  B A B O e ,  ecnu BMeCTO C Y M M a T O P O B  HCnOJ'Ib30BaTb ~ ~ I C T P O -  

n e f i c m y ~ o w u e  l l3Y.  Ewe 6onee B b I c o K o e  ~ ~ I C T ~ O A ~ ~ ~ C T B U ~  M O X H O  nonywra, 
e U I U  B K a Y e C T B e  3 n e M e ~ T H o f i  6a3b1 rrpUMeHUTb ~ ~ H U I O ~ O - ~ U @ ~ O B ~ I ~  K O M l l a -  

p a T o p b 1  K597CA1. npu  TOM m r I u s m a  3 m e p x ~ u  T H e  n p e B b I m a e T  10 H C  

n p U  10 < n < 50. O ~ H ~ K O  AJIR nOCTpoeHUJ3  T a K U X  C ' I eTYUKOB H ~ ~ ~ X O A W M ~ I  

BbICOKOTOYHbIe  P ~ ~ H C T O P ~ I I ~  '. C ~ P ~ K T U Y ~ C K O ~ ~  T O Y K U  3 p e H U R  W a J I O r O -  

U U @ ~ O B ~ I ~  C ~ ~ H K H  s e n e c o o 6 p ~ ~ o  C 0 3 n a s a T b  H a  Y H m o  B X O n O B  H e  60- 
nee 31. %iCJI0 K O p n y C O B  M U K p O C X e M ,  K597CAI p m H 0  YHCJIy  B X O n O B .  

K O M ~ ~ ~ C C O ~ ~ I  A W b I X  U C n O n b 3 y K ) T C R  B B ~ I ~ u C J I U T W I ~ H O ~ ~  T e X H U K e  DJlR 

C X a T U R  n W b I X  n p U  O m O B p e M e H H O M  C y M M U p o B i l H H H  6onbmoro YHCJIa 

c n a r a e M b I x ,  @YHKUUH K o M n p e C c o p a ,  CBOAHTCR K T O M Y ,  YTO n JJ,BOUYH~~X 

sucen C X U M ~ I O T C R  no n ~ y x  m a r a e M b I x  ( n  >> 2 ) .  3 a ~ e ~  AJIR ux C Y M M U -  

POBBHUR UCnOJIb3YH)TCR O ~ ~ I K H O B ~ H H ~ I ~  C Y M M a T O P b I .  O C H O B H ~ I M  JIOTH- 

Y e C K H M  y 3 n O M  K O M n p e C C O p a  RBJIReTCR rpynna napaJIJ IWIbHblX  C Y e T Y U K O B ,  

KOnUYeCTBO KOTOPbIX  PaBHO MaKCHMaJ'IbHOMy YHCJIy JJBOUYHbIX p 8 3 P R A O B  

B O W O M  113 U C X O m b I X  C J I W a e M b I X .  B 0 6 u e ~  E w e  CUHTe3  K O M n p e C C O P O B  

PaCCMOTpeH B pa60~e1' '. A H ~ H ~  n O K a 3 b I B a e T ,  W O  3TU Y C T P O ~ ~ C T B B  MOrJJ'T 

6bmb Y C n e u l H O  n p U M e H e H b 1  AJIR PeI'HCTpaUkiU a M r I J I H T y n  C y M M a p H b I X  CUrHa-  

n O B  B K U I O p H M e T p a X  U B ApJTUX @ U 3 u r l e C K U x  Y C T i l H O B K a X ,  rAe ~ p e 6 y e ~ c ~  
nOJQWeHUe C Y M M b I  60nbmoro KOJIUYeCTBa YHCWI .  KpaTKOCTU K O M n -  

PeCCOpbI  6 y n e ~  0 6 0 3 ~ a ~ a ~ b  K a K  ( ~ , N ) - K o M ~ ~ w c o ~ ,  m e  n - K O n m W T B O  

c n a r a e M b I x ,  N - p a 3 p ~ m o c ~ b  C n a r a e M b I x .  B n a n b ~ e g m e ~  6 y ~ e M  nonarara, 
wo B c e  c n a r a e M b I e  uMeI.0-r o m a K o B o e  sucno pmp~noa. 

P ~ C C M O T ~ U M  ~ 0 H ~ p e r r l b ~  n P U M e P .  ~ o ~ Y C T H M ,  W O  H ~ ~ ~ X O A U M O  npo- 
C y M M U p O B a T b  C e M b  7 - p a 3 p R n H b 1 ~  Y U C W I ,  K a K  3 T 0  l IOKa3 i lHO H a  pUc .7 .  C UWIbH)  

H a r n w o c T u  p a 3 p m b 1  ween p a 3 n e n e H b I  n m u R M u ,  n p m e M  hmaqmue pa3- 
p-I p a c n o n o x e H b 1  cnpasa. nposecc C Y M M H ~ ~ B ~ H U R  M O X H O  Y ~ O B H O  

pa3nenun H a  TPU 3 ~ a n a  ( m ~  A ~ H H O ~ O  npuntepa, K o r n a  sumo c n a r a e M b I x  

p a B H 0  C ~ M U ) .  Ha n e p B O M  3 T a n e  C nOMOLl.(bH) ( 7 3 )  -CYeTYUKOB I IOnCWiTbIBa-  

e T C R  KOnUYeCTBO eIUIH11l.I ODMHaKOBOI'O B e C a .  B n e p B O M  c~on6se  C n p a s a  

U M ~ ~ T C R  mn enmus unu 1012, BO B T O ~ O M  c~on6ue - n B e  enmmbI c B e -  

COM 2' 11 T . A .  M, H a K O H e U ,  B C e A b M O M  c~on6se C O n e p X U T C R  4 = loo2 e A U -  

H U U ~ I  B e C a  2'j .  B more nocne c y ~ ~ n p o s a ~ m  H a  n e p B o M  wane n o n y s a e T c R  



5 4 3 2 i O  2 6 2  2 2  2 2 2 
Puc. 7. l@umep dnoepe- 
menno20 cymmupoeanwa 
7-pmprrdnbrx vucen. B Ka- 
uecme npumepa snaua~u 
x u * ormevmbl c m 6 -  
Qbl, 8 K0TOPbL.X II&CYU- 

13~an  Tbl8UeTcR uonuvecmo , 
&L(HUQ na empom 3ra- 
ne uom npeccuu. . 

1 0  0 0  t o  1 1  0 t = 5 5 7  

1 T p H  CJIOBa. Ha BTOpOM 3 T a l l e  C nOMOWbI0  ( ~ , ~ ) - c ~ ~ v I H K o B  K O n W W T B O  

CJIaraeMbIX COKpaUJaeTCR a0 D y X .  E*i, HaKOHeU, B b I X O m I  ( ~ , ~ ) - c ~ ~ V I H K O B  
I 
I ~ O ~ K ~ I O s e H b I  K BXOnaM O ~ ~ I K H O B ~ H H O T O  CyMMaTOpa.  C u e n b I 0  YMeHbUleHKH 

B p e M M H  CYMMHpOBaHW3 MOXHO HCnOJIb30BaTb U e n H  yCKOpeI3HOrO nepeHOCa.  

H e T p y A H 0  nOnCrlHTaTb, s T 0  C y M M a p H O e  s H C n 0  1 O O O 1 O 1 1 O 1  = 557 = 1 0 5 + 5 8 +  

I +113+125+42+109+5. 
1 n o J T b 3 y R c b  p H c . 7 ,  MOXHO COCTaBHTb l lPHHuHrMUIbHYI0 CXeMy (7,7)- ~~ K O M n p W C O p a  ( P H C . ~ ) ,  n 0 n C s H T a T b  KOnnYWTBO n 0 n H b I X  CYMMBTOPOB, ~ e 0 6 -  

X O A H M ~ I X  ~ J I R  ero n o c T p o e H n R ,  a TaKxce o n p e n e n m b  senasmy sanepxm 
11 no TPaKTY BXOA-BbIXOn. B H ~ O ,  'IT0 C y M M a  WHHHII  C B W O M  2' 5=101, 
I 
I 3TOT p e 3 y n b T a T  3arMCbIBaeTCR n O  JJHarOHUIH TaK,  YTO B T O P O ~  p a 3 p R n  s H C n a  

101 C B W O M  2' paCn0JIa raeTCR n0n n e p B b I M  Pa3PRAOM p e 3 y n b T a T a  CYMMH- 

POBSLHHR e n H H H u  BO BTOPOM c~on6ue C BeCOM 2'  T TOT p e 3 y n b T a T  p a B e H  

101) . Aanee c~aprusfi pa3pnn sacna 101 p a c n o n a r a e T c R  non BTOP~IM pa3p~-  
n O M  sHCJIa 011, KOTOpOe nOJlysliJIOCb B p e 3 y n b T a T e  CYMMHPOBaHKH e n H H H 4  

B T p e T b e M  c~on6ue C B W O M  2' H T.G. 

nome n e p B o r o  warn K o M n p e c c m  n o n y m o c b  T p a  c n a r a e M b u r ,  nosu- 
4 

I&HH map y KOTOpbIX O n p e n ~ H K l T  CBR3H M e W y  BbIXOnaMH ( 7 3 )  - C s W H K O B  

H B x o n a m  (3,2) - C ~ ~ T ( I H K O B .  Ha c n e n y r o ~ e ~  wane K o M n p e c c m  c ~ O M O W ~ H )  . 
(3,2) c s e n H K o B  n o n c s m b m a e T c R  K o m s e c T B o  e m u ,  p a c n o n o H t e H H b m  

B C O O T B e T C T B p W H X  c~on6uax. B K a q W T B e  ITpHMepa H a  p H c . 7  OTMeseHbI 

P,Ba TaKHX c~on6ua 3HaKOM *. C p a ~ ~ m a ~  p H c . 7  H p H c . 8 ,  H e T p y n H O  3aMeTHTb, 
I 

'ITO c ~ M ~ I C ~  m a n m ~ i i  pa3pxn H a  B T O ~ M  3~ane  C ~ M M H P O B ~ H K H  n o n a e T c R  

H e n o c p e n c m e H H o  H a  B ~ I X O A  K o M n p e c c o p a .  Bo BTOPOM c~on6ue MMeeTcR 

ABe u H a p b 1  (0 H O ) ,  n03TOMY BbIXOA BTOPOrO (7 ,3) -CqeTqHKa C BeCOM 2' 
H n e p B o r o  ( 7 , 3 ) c s e ~ w i ~ a  c BWOM 2 l  n o n K n m s e H b I  K B x o n a M  n e p B o r o  

(3,2) - c s e T s H K a .  &nee K B x o n a M  B T o p o r o  (3,2) - c s e T w K a  n o n m m s e H b 1 :  

BbIXOn C B W O M  2' n e P B O r 0  ( 7 , 3 ) - ~ q e ~ q H ~ a ,  BbIXOn C B W O M  2' BTOpOrO 

(7,3) - c ( I ~ V I H K ~  H BbIXOn C B W O M  2' T p e T b e r O  (7,3) - c s e ~ s H ~ a .  A H U I O ~ ~ Y H O  

MOXHO n P O C n e A ~ b  CBR3H M e W Y  OCTUIbHbIMH CBeTYHKaMH. 60Jlee TOrO, 

nOJlb3yRCb p H c . 7 ,  H e T p y w l O  n 0 n y s H T b  CXeMy COenHHeHHH BXOnOB 7 - p E I p R n -  

HOrO CyMMaTOpa C BbIXOAaMH (3,2) -CIIeTPIIKOB. no EiHNIOrHM MOXHO COCTa- 

BHTb npkiH4HnHanbHbIe  CXeMbI KOMnpeCCOpOB, C O n e p X a W X  6omruee s H C n 0  

BXOAOB. C n e ~ y e T  OTMeTUTb, (IT0 H a  n e p B O M  3 T a n e  K O M n p ~ C H H  BO BCeX 

CJIyqaRX HCnOJTb3YIoTCFI OwlOTHllHbIe CqeTqMKH. B ITpOMeXYTOrlHbLX KaCKa- 

nax B n n o T b  no ( 1 2 7 , 7 ) - ~ o ~ n p ~ c o p a  n c n o n b 3 y e ~ c ~  ~ a 6 0 p  (3,2) -, (4,3) -, 
(45,3)-, (6,3)- H (7,3)- CseTsHKOB. H U I b ~ e f i ~ e e  YBenHWHHe (IHCna ma- 

r a e M b I X  B P R P  n H  uenecoo6pa3~0 C nOMOWbH) O W O r O  Y C T P O ~ ~ C T B ~ .  





nOCTpOeHW3 MiUKOpUTaPHbIX CXeM COBWW& H a  60Jlbm0e WCJIO BXOnOB. 

n p ~ r ~ e ~  H a p a y  C CHrHWIaMH mlla '2" B UlHpoKHX n p e n W f a X  MOXHO B b I p a -  

6 a ~ b r s a ~ b  HMllyJ'bCbI, HecyI.IJJie HH@OPMZLLMH) 0 C T p r O M  PmeJ-ICTBe CHI'HanOB, 

3 a p e r U C T p H p o B ~ b I X  B ~ o ~ o c K o I ~ Z ~ W C K O ~ ~  IUIOCKOCTH. ~ocKoJ ' I~KJ '  H a  BbIXO- 

nax CW2lYUKa B b 1 p a 6 a T b I B a e T ~ ~  ~ 0 m H b 1 f i  KOA, TO HMeeTCFI B03MOXHOCTb 

n e r K o  ~ c n o n b 3 0 ~ a ~ b  m a n o r m b I e  6nom c u e n b m  n o c T p o e H m  ympoficma 
0 ~ 6 O p a  no MHOXeCTBeHHOCTH CHIWWIOB H a  60JTbUI0e llACJIO BXOnOB. Kona- 
WCTBO MHKPOCXeM, H ~ O ~ X O ~ W M ~ I X  AJ'ItI ITOCTpOeHkiR ~ i U K o p k i ~ a p H 0 f i  CXeMbI 

~oBnaJ(eJ-IUik, MOM-IO CYweCTBeHHO YMWbUIUTb, e C n H  3ZlBWOMO U3BeCTH0, 

W O  WCJIO O ~ O B p e M e H H O  c ~ ~ ~ O T ~ B U I U X  n a n H K O B  B n e T e K T O p e  H e  T e B b I -  

maw 15-20%. 
2. Cosname 6 b 1 c ~ p o r o  c n e w a n w a p o s m H o r o  npoueccopa mrr o~60pa 

c o 6 b r r s f i  no P ~ H O C T H  sacna sacmu, npomenmnx sepa nse ronocrcom- 
lleCKHe nnOCKOCTU. n n F I  nOCTpOeHIiR T a K O r O  npOUfXCOpa nOCTaTOYH0 HMeTb 

paa n a p a n n e n b H b I x  c r l e n a K a  H B b I s m m u e e  y c ~ p o f i c ~ ~ o ~ '  O I .  l l p m e ~  B Ka- 

'4eCTBe B b N H T t u o u e r O  ~ C T ~ O ~ ~ C T B ~  MOXHO HCnOJlb30BaTb Ty Xe MHKPOCXeMY 

K500MM180, KOTOP~R M O X ~  p a 6 0 ~ a T b  H B p e m M e  s b ~ s m m w e r o  YCTPO#CT- 

B a .  ~ P H  3TOM n O n y ~ a e T C R  n O B O n b H 0  3KOHOMWfHOe H ~ ~ I C T P O ~ ~ C T B ~ I O L U ~ ~  

YCTPO#CTBO, K o T o p e  npoue nposeccopa, onscmsoro B pa6o~e" ' '. 
3. n e p C I l e ~ T U ~ b 1  IIpHMeHeHIiR KOMnpeCCOpoB n W H b I X  06ycnosne~b1 

~ Y P H ~ I M  p83BHTHeM CneKTPOMeTPOB n O n H O r 0  nOI'J'IOUeHHFI - KWIOpHMeT- 

poa, B KOTOPLIX mrr ~b1pa60~mi  ~ p m r e p - ~ ~ l l y n b c a  m n p o K o  ~ c n o ~ ~ b 3 y m ~ c r r  

pa3JIHrMOrO THlla CYMMHPYWmHe Y C T ~ O ~ ~ C T B ~ .  
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6ucrp-H s~o l ro raa~ l l a  ~~ r v n ' l S i ~ I P 0 ~  n p o m p l l a .  . 
- 

Onncrrnar pepymmat m e n o m  m a o ~  qnwmcmnoro am cnruaam. -ye. 
M= B e ~ ~ o A  -e c uema mmpoemm 6~crponcRcrey~~umx orbDp 
nonewan B s~ccnepmennx no @me earcolarr 3neprrmB. Ilp- y n p o m  
cnoco6 cmrrera rmpmmmmx cwm~om aa 6oJtbrnoe w x o  sxonoe. P- o m -  
mp~~erpu napamemmu -ROB na wcno e r o n o ~  n (or 3 no 127). n o w .  nrrrv 
0 6 ~ ~  aa m e e  n r r p ~ n -  memnwo~ Wmso co-n w p M n u e  xwaqmcapbl 
mmmx, xoropsle rpwwa-  ~cnans3osan MR ormo~pemsmom cp~~nponaur ~ m -  
mom uncna enaroe*rtu. Ko~npeccopar xannbu Moryr 6 ~ s  npmenerar B 

MR m m n o r o  C~MMH~OBBHHR 60mmor0 wcna cnaraeheo. 

N i j u k  N.M. P10-88-241 
Feet and Economic Algorithm for SpecY-Purpoae Processors. 
Fkgbhtion of Summuy Sigda  in Qlorimeten 

The mulb of tba p.rdlel metbodr of counting ignab d in computw for the coart- 
mction of unib far ?bt mt uhclicm in high energy phyda are d d b e d .  A f.rt method 
for the rpnthgir of cwnten tot a lup number input h given. The main p.I.maba 
of the p d d  C O U I I ~  lbr the oumber of iupub from 3 to 127 ia calculated. It is rhom tht 
p d e l  dah mmp- cm be constructed on the bark of the @ei counten. Tho data 
~OmpRlrom be eif-y wed in the dorioletw for the rummation of a mt number 
of s u m m d .  

The inved$gation bm been p a i d  at the Lmboratory of High Energien, JINE. 
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