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W c l I o n b 3 0 ~ a H H e  MHOrOAeTeKTOpHbIX YCTLWOBOK RBJ'IReTCR OAHHM H3 Ha-  

n p a B n e ~ ~ f i  B Pa3BHTHH ~ K C ~ ~ ~ U M ~ H T U ~ H O ~  TeXHHKH B 06nac~u H3YqeHHR 

C T Y K T ~ ~ ~ I  a T o M H o r o  mpa. B p e s y n b ~ a ~ e  s x  n p u M e H e H u R  H a K a n n u s a e T c R  

6 o n b ~ u o f i  o 6 x e ~  AaHHbIX, UMelOI4HX M H O ~ O M ~ P H ~ I ~  X a p a K T e p ,  KOTOpble  

H a 4 0  perHCTpHPOBaTb R 0 6 p a 6 a ~ b 1 ~ a ~ b .  

M H O ~ O M ~ ~ H ~ + I  KOppenRUUOHHaf l  YCTLWOBKa (MYK) n p e W a 3 H a q e H a  

AJIR H3YWHHR nPOCTPaHCTBeHH0-BPeMeHHblX ~ 0 p p e ~ R ~ H f i  raMMa-k i3nyqeHHR 

KOpOTKOXCUByI4HX pa,UHOaKTHBHbIX H3OTOnOB B P a M K a X  n p r p a M M b l  

RCHAIIII/ ' / .  B c o c ~ a ~  ~ C T ~ H O B K H  BXOAHT 7 G e ( L i ) - ~ e ~ e m o p o ~ ,  pacno- 
J'IOXeHHbIX B O A H O ~ ~  IIJIOCKOCTH PaBHOMepHO no OKPYXHOCTH, B U e H T P e  

K O T O P O ~ ~  H a x o n s T c R  H C T O ~ H H K  r a ~ ~ a - m n y q e ~ ~ ~ .  Ecns c s e c T w  B c e  y r n b l  

M e X A y  AeTeKTOpaMH K n e P B O M Y  K B a P a H T Y ,  TO n p H  BblUleYnOMUHYTOM 

p a c n o n o x e H u H  n o n y q a e T c R  3 p a 3 ~ b 1 x  K o p p e n x u H o H H b I x  yrna s ~ a m b t i  

U 3  HIIX, 6naronap~ CHMMeTPHH B p a C n 0 n O X e H H H  A e T e K T O p B ,  p e U H 3 y e T C R  

AJIR 7 nap AeTeKTOpOB. 

B XOAe KOppenRUHOHHOrO 3 K C n e p H M e H T a  PerHCTpHpylOTCR MTHOBeH- 

H b I e  H 3 a 4 e P X L W H b I e  COBna4eHHR raMMa-KBLWTOB A n R  BCeX nap AeTeKTOPOB, 

DJlR AaHHblX KOppeJIWHOHHbIX Y m O B .  K m b 1 s 2  a K T  COBlla4eHHR npf2ACTaB- 

n e H  B BUAe nOCJ'IeAOBaTf3IbHOCTH 4 LueCTHa,UUaTHpa3pmHblX CJIOB, KOTOPble 

3a l lHCbIBWTCR B @ 0 p ~ e  6 n o ~ o ~  (no 4096 cJ'IoB) H a  MarIMTHYlO J'IeHTy. 

B cnosax c o n e p x a T c R  n a p a M e T p b I  c o s n a n e H H R :  H o M e p  n a p b l  A e T e m o p o B  i 
H f ( i ,  J = 1, 2, ..., 7,) ,  B ~ ~ M ~ H H O ~  HHTePBWI M e X A Y  COBnaLIWLUHMH 

HMllyJ'IbCaMw T i j  (0 + 2047 K ~ H U O B )  H COOTBeTCTBylOI4Ue n B e  aMIIJ'lH- 

~ y n b r  H M n y n b c o B  A, , A (0 + 4096 K ~ H U O B ) ,  o n p e n e n R m w e  s H e p r m  

3 a p e ~ H C T P H P O B a H H b l X  TaMMa-KBaHTOB. no CpaBHeHHlO C KnaCCHqeCKHM 

T p e X M e p H b l M  a M ~ J I U T y A H 0 - B p e M e H H b I M  3KCnePHMeHTOM 12/ B 3TOM C n y -  

q a e  n o 6 a ~ n ~ e ~ c ~  ewe OAHH n a p a M e T p  - wcno n a p b t  n e T e m o p B .  

m R  OnpeAeJIeHHR OTHOCHTenbHbIX ~ @ @ ~ K T H B H O C T ~ ~ ~  AeTeKTOpOB H a  

YCTLWOBKe H3MePRH)TCR OAHHOqHbIe r a M M a - C n e K T p b I  DJlHHofi 4096 KLWUOB,  

KOTOPbIe T O X e  3allHCblBaJOTCR H a  MarHNTHYlO JIeHTy.  

2. CTPYKTYPA IIHOOPMAUWII 
W OOPMYIIWPOBKA 3 M A r I I I  EE OEPAIiOTKkl 

Bcm n ~ @ o p ~ m ,  p a c n o n o x e H H y m  n o c n e n o s a T e n b H o  H a  M ~ ~ H U T H O ~ ~  

J'IeHTe, MOXHO lIpeACTaBHTb n y T e M  CYMMHpOBaHHR C O B ~ I ~ A ~ H H ~  C O W a -  

K O B ~ I M H  n a p a ~ e ~ p a ~ n  B 0 6 0 3 ~ a q m ~  

@ O ~ ? & W H ~ ~ I ~ ~  HHCmTYT 
1 



KAHAA 
Puc.1. A )  - d s y x ~ e p n b l u  cnelcrp 2 w a - 2 a M M u  cosnadenuu 
ucrovnulca 6 0 ~ 0  d,z,q napbi d e r e ~ r o p o ' s  i,2 s aKconoMerpuue- 
CKOM u306panrenuu. 6 )  - u n ~ e 2 p m b n m  speMennaR ~ p u s m ,  
coorsercrsyrou{m A .  

YHCnO C O B ~ ~ ~ H U ~ % .  ~ T M  3JleMeHTbI 0 6 0 3 ~ a W i ~  c ( i  , ] , Tij  , Ai , j ) . 
Ecnu UrHOPUPOBaTb T jj , T.e. npOBeCTH CYMMHpoBaHHe 

MOXHO C n e K T p  c o s n a ~ e ~ u f i  wIFf n a p b I  AeTeKTOpOB i , j ( M ~ T ~ U ~ Y  C '  ) 
U 3 0 6 p a 3 n ~ b  B TpeXMepHOM IIpOCTpCiHCTBe. P U c . l A  nOKa3bIBaeT n p k f M e p  Ta- 

K o r o  cnempa B a K c o H o M e T p u q e C K o M  n 3 0 6 p a x e ~ ~ n .  P W C ~ H O K  6bm n o n y q e H  

B 3KCnepHMeHTe C H C T O W K O M  "CO, r A e  H ~ ~ ~ I O A ~ C ? T C R :  TOnbKO OAUH 

K a C K W  raMMa-IIepeXOAOB C 3HePTHRMU 1173 H 1333 K ~ B .  no OCU Z OTnO- 

X e H O  W C n O  C O B I I W ~ H U ~ ~  UMnyJIbCOB C ACiHHbIMU A  1 ,  A 2 . ~ Y T ~ M  CYMMW- 

p o ~ a ~ n ~ f  wcen c o ~ n a n e ~ n i i  B M a T p u q e  C'  B H a n p a m e H n u  A i  xnu A j  
llOnyYZU?TCFf A B a  aMlUlHTYAHbIX UHTerpklJIbHbIX Cl leKTpa:  

A S i j A  = 4 ( 3 ! 5 ~ ' ( i , j . A i . A j )  
A  - 0  1 - 

C OCFfMH O T K n H K a  A  j UTIU A  j COOTBeTCTBeHHO. Ecnu IIpoBeCTU B MaTpW- 

qe C CyMMUpOBCiHUe no A , A  , T.e. 

TIS (i, j , Tij ) = X C(i, j, T i j  , A ,  , A  j 
A t , A  - 0  1 - 

* 3 ~ c n e ~ u n i e n r m b n a ~  UnnUpUTypU HUCTpOeHU TUKUM 0 6 p a 3 0 ~ ,  VTO MUKCUMYM 8pe- 
nennoli ~ p u a o l i  OT K U X ~ O ~  napbl d e r e ~ r o p o e  n a x o d u r c ~  nu o d n o ~  u TOM x e  noMepe 
Kanwa. 



0 6 p a 6 o ~ ~ a  u s ~ e p e ~ u ~  s a ~ n m m e ~ c ~  B c n e n y I o u e M :  

a )  o n p e n e n e H u e  o m o c u T e n b H b I x  ~ @ @ ~ K T H B H O C T ~ ~ ~  n e T e m o p o B  c no- 
M O U ~ H )  a~anu3a n p o c T b I x  r a M M a c n e K T p o B ;  

6 )  C O p T H p O B K a  UHTerpaJ ' IbHbIX C r I e K T p O B  C O B ~ ~ € ? H H ~ ~  U  Onpi?AeJIeHUe 

OKOH Ha  O C H X  a M n n u T y n  ~ F I  nu& r m ~ a - n e p e x o n o ~ ,  s x o n ~ u u x  B 3am- 

H b I e  K a C K a b I ;  

B )  C O p T U P O B K a  B p M e H H b I X  C I I e K T p O B  AJIR 3ZlAaHHbIX K a C K a O B  U  O n p e -  

neneme OKOH Ha  s p e ~ e ~ ~ o f i  K P H B O ~ ~ ;  

r )  o n p e n e n e H u e  sucna U C T H H H ~ I X  c o s n a e ~ u f i ,  T .e .  O ~ % ~ M O B  n u K o B ,  

K O T O p b I e  COOTBeTCTBYmT 3 a a H H b I M  K a C K a A a M  ( ~ a  p U c . l A  3TH n H K H  0 6 0 3 ~ a -  
W H b I  6 y ~ s a ~ u  n' U  n ) M H  BCeX nap A e T e K T O p O B .  n0cne B H e C e H W  K O P -  

p e ~ u ? i f i  H a  OTHOCHTeJIbHYIO ~ @ @ ~ K T H B H O C T ~  P e r H C T p ~ U U  r a M M a - U 3 J I y s e H W  

B  A e T e K T O p a X  ~ P O U 3 B O A U T C R  PaClleT 3 ~ a l l e ~ d  K O ~ ~ # ~ I I ~ ~ H T O B  y m 0 ~ 0 f i  

K O p p e n R u H H  Az2 U  A 44  . 

3. OBUAFI CTPYKTYPA IIPOI'PAMM 

I I p O r p a M M  AJIH 0 6 p a 6 0 ~ ~ u  K O p p ~ H ~ U O H H O r O  O n b I T a .  Bce n p O r p a M M b I  Ha- 

nUCaHb1 H a  R 3 b I K e  Q)OPTPW U  B H e A P e H b I  H a  3BM EC-1040 ( o 6 s e ~  O n e p a -  

TUBHOG n a M R T U  1 M 6 a f i ~ )  U 3 M e p H T W I b H O r O  U e H T p a  OMFIM. 
Q o ~ M ~  3anHCH 3KCnepHMeHTaJ ' IbHbIX  AaHHbIX  H a  M W H H T H b I X  JleHTaX 

H e  R B n R e T C R  I I p U r o n ~ o f i  AJIR rlTeHUR 3THX n e H T  n p ~ r p a ~ ~ ~ f i  H a  Q O P T P ~ H ~ .  

3 ~ a  npo6ne~a  6bma p e m e H a  npu ucnonb3o~a~uu 6u6nuo~ewoii n o n n p o r p a M -  

M ~ I  IOPROG "' - 
0 6 u e f i  s e p ~ o f i  B c e x  n p o r p a M M  R s n R e T c R  T O ,  s ~ o  OHU B H a q a n e  sxon- 

H ~ I X  A ~ H H ~ I X  ~ p e 6 y m ~  3 a r o n o ~ ~ a  m m o k  H e  6onbme 68 CUMBOJIOB. B pe- 
3 y n b T a T e  o 6 p a 6 o ~ ~ u  3 K C n e p U M e H T a J I b H b I X  AaHHbIX HeKOTOPbIMU l T p o r p a M -  

M a M u  n o n y s a e T c H  6onbmoe sucno pa3nuwb1x c n e m p o B ,  K O T O p b I e  H ~ O  

a )  B C n O M O r a T e J l b H b I e  I I p O r p a M M b I :  

OSET - n e p e r u c b  OAUHOqHbIX C n e K T p O B  H a  PMJI ,  
LLT - P a C I I E s a T K a  M e T O K  rpynnbI C M e X H b I X  C n e K T p O B  C  PMJI ,  
LST - IIOKaHaJ'IbHaH p a C n e s a T K a  C O n e p X U M O r O  3 a a H H b I X  C n e K T p O B  

c P M J I .  

CJ'IOBO Conepmwue cnosa 

1 - n o p w ~ o s b ~ f i  H o M e p  cnempa H a  PMJI 
2-3 - H O M e p  H a q U I b H O r O  U  K O H e W O r O  KaHaJ'IOB C n e K T p a  

4-10 - C J I Y ? K ~ ~ H ~ I ~  X ~ P ~ K T ~ P U C T U K I ~  C ~ ~ K T P ~  B ~ ~ B H C H M O C T H  OT np0- 
T p a M M b I ,  3 a I B i ~ a B U l e f i  C n e K T p  

11-12 - H a 3 B a H U e  n p O T p a M M b 1 ,  KOTOpaFI 3anHCaJ'Ia C n e K T p  

13-29 - K O n W  3 W O n O B K a  H 3  3 a n U ~ b 1 B a l O u e f i  n p O r p a M M b 1  

30-46 - K O n W  M e T K U  U 3  n e p B 0 f i  n e H T b I  C  3KCnePHMeHTaJIbHbIMH 

AaHHbIMH 

6 )  OCHOBHbIe n p O r p a M M b 1 :  

LEV - 0 6 p a 6 0 ~ ~ a  o m ~ o w b ~ x  cnempos (onpenene~ue nonoxe~uii ,  
. , 

Ps - B b I q e p ~ U B N e  O n H O M e p H b I X  C n e K T p o B  H a  ~ ~ ~ @ O ~ O C T ~ ~ U T ~ J ' I ~  

"DIGIGRAF", 
SIS  - C O p T U p o B K a  HHTerpaJ IbHbIX  C n e K T p O B  ~ ~ B n a ~ e H I i f i ,  

STS - C O p T H p o B K a  B p e M e H H b I X  C n e K T p O B  ~ 0 B n a e ~ U f i  AJIR 3 a a H H b I X  

K a c K a o B  r a ~ ~ a - n e p e x o n o ~ ,  
SADC - C O p T U p O B K a  s U C e n  C O B ~ ~ ~ H U ~  AJIR 3 a a H H b I X  K a C K a O B  

4 .  SACE - p a c s e T  n o n p a B o K  H a  T e n e c H b I e  yrnbr Q 2 2  , Q,, no pa6o~e , 



BBOA Y1 flEclATb 
BXOAHbiX AAHHblX I 
1 n p o r p i ~ ~ a  0 6 ~ a 6 a ~ b r ~ a e ~  npa a c n o n b 3 0 ~ a ~ ~ a  n a ~ e a p a 3 0 ~ m o r o  - ~ e ~ o n a  

n p o r p a ~ ~ b ~  SIS, STS, SADC HMeIoT 
H m M e H b m a x  K s a A p a T o B  c s a ~ y x w e ~  n m  T o s H o r o  onpenenemin nonoxe- 

MOTATEAbHblX MACCHBOB 
HHG, nnowaaeii H n o n y m H p H H  nmufi. npennonarae~c~ n m e h b ~ f i  xon K o M n -  npeme B c e r o  COPTHPYH)UI~~G xapamep, 

T.e. B 3aBHCHMOCTH OT 3iWOXeHHOI'O 
TOHOBCKOrO ( P o H ~  H OlTHCmHe 0 A l i H 0 4 ~ 0 f i  nHHHH C n O M O 4 b H )  KPHBO# raycca. 

B HHX m r O p H T M a  H BXOnHbIX n m b I X  
n0cne o6pa6o~w YsaCTKa m m H 3 H p y e T C R  B e J l H W H a  

B ~ I ~ H P W T  H 3  COBOKYrIHOCTH COBnaAe- 

~l i j i ,  ~ ~ ~ T H C ~ H ~ I X  ~a n e ~ ~ e ,  re cnysau, I max = MAX ( ~ ~ - ~ y ~ ~ ~ ) / f i T  
AAHHblX C AEHTbl n < i  < k 

KOTOpbIe n 0 n n e H c a T  COpTHpOBKe, H (POP- - - 

flPOBEPKA AAHHbiX 0 MHPYIOT HX B c n e m p b I  (SIS H STS) ma 
B wcna co~nwe~kif i  (SADC). n p o r p a ~ -  
M ~ I ,  m a n o r w m b I e  SIS H STS, omcmb~ 
B pa6o~e 15/, H o  TOnbKO WH o6pa6o~m 
k i H ( P 0 p ~ u H  C nBYX,UeTeKTOPHbIX YCTa- 

HOBOK. C O P T H P Y H ) I ~ ~ ~  n p O r p a M M b 1  HMe- 

H)T 0614ie YepTbI, IITO n03BOJIReT HX 

OnHCaTb o64efi ~ J ' I o K - C X ~ M O ~ ~  (CM. 

p H c . 3 ) .  n0cne BBOAa BXOnHbIX n i W I b I X  

( P o p ~ n p y e ~ c ~  c o n e p m M o e  B c n o M o r a -  

TenbHbIX MaCCHBOB. O H H  HClIOnb3YH)TCR 

B xone COPTHPOBKH n n R  o n p e n e n e H n u  

n p m m n e m o c T H  n m o r o  cnysm COB- 

l l W e H H R  K COPTHPYeMOMY C n e K T p y  (SIS, 
STS) H n a  K mcny c o ~ n a e ~ ~ f i  (SADC) 
no M e T o n y  H m e K c u A .  l l p ~ l ~ e ~ e ~ u e  

06PA60TKA OTCOP - 3~0ro  M ~ T O A ~  H xpmeaae OTCOPTHPO- 

BWHOG H H ( P o P M ~ ~ ~ H  B O ~ ~ ~ ~ T H B H O G  

me N i  - W C n O  HMnyJIbCOB B K a H m e  i ; N P ~ ~ ~  - BbIYHCJIeHHiW BenH-  

W H a  C O n e p X m H R  i - r O  K m a J I a ;  n , k - H a s m b H b 1 #  H K O H ~ Y H ~ I ~ ~  KilHiUIbI 

y s a c T K a ;  irnax - s ~ a s e ~ ~ e  K m a n a ,  ZUIR K o T o p o r o  npasm c T o p o H a  y p a B -  

HeHHR nOCTHTaeT M ~ K c H M ~ J I ~ H o ~ ~  B WIHWHbI. Ecna Res imax OKaXeTCR 6 o n b -  

me  3aAilHHOrO 3HaBeHHR ( O ~ ~ I Y H O  O H 0  B ~ I ~ H P ~ ~ T C R  PaBHbIM 3 , O ) ,  TO o6pa- 
6 0 ~ ~ a  y q a c T K a  n o B T o p n e T c r r  c n o 6 a s n e ~ ~ e ~  n m H n  B K m a n e  imax . 

PS - r p a ( P H s e c ~ a R  I I p O r p a M M a ,  KOTOpaR BJIR 3aAilHHbIX CneKTpOB 

H3 PMJI I'OTOBHT ( P a h I b 1  C I'pa(PHsecKHMH n m H b I M I I  H 3anHCbIBaeT HX H a  

MarHHTHyH) JIeHTy. Bb~sepw~mkie CneKTpOB llpOHCXOnHT H a  ~ ~ ~ ( P O I I O C T ~ O U -  

T e n e  DIGIGRAF B ~ ~ T O H O M H O M  p e m M e ,  T.e. 6e3 CBR3H C 3BM. & I R  K W -  

nor0 C n e K T p a  3 m a e T C n  YBBCTOK, K O T O P ~ I ~ ~  H Y m O  HaPHCOBaTb, THn ~ a c m ~ a 6 a  
( ~ U H ~ # H ~ I # ,  n ~ r a p k i ( P ~ k i ~ e ~ ~ H ~ ,  K O p e H b  K B ~ A ~ ~ T H ~ I #  H3 ~ B Y X )  , M a c m ~ a 6  

H ular B oca   ma no^. 

SIS - 3 T a  n p o r p a M M a  M O X e T  p a 6 0 ~ a ~ b  B n B y X  B a p H m T a X .  P ~ ~ ~ J I ~ T ~ T o M  
n e p B O r O  BapHilHTa HBJIRloTCR BCe B03MOXHbIe  H H T e r p m b H b I e  CneKTpbI  B n0n- 
HOG ZUIWIOrHH CO C n y s a e M  nBYX BeTeKTOpOB. E c n ~  B COCTaBe YCTilHOBKH 

7 HeTeKTOpOB, TO llOnyYaeTCR 42 a M M H T y n H b I X  H 21 BpeMeHHbIX C n e K T p o B ,  

YTO n p e n c T a B n R e T  n O B O n b H 0  6 o n b m o f i  06- be^ HH(POPMWMZI ZUIR ~ W I b H e f i -  

ulero mma3a. ~ O M H M O  T o r o ,  e c n H  ~ c n o n b s y e ~ c ~  no nab^ naanasos a M n n a -  

T y n  H B p e M e H  ( ~ . e .  0 + 4095 H 0 2047 Kmt3JIOB C O O T ~ ~ T C T B ~ H H O ) ,  TO H e  

XBaTaeT 0 n e p a ~ A ~ H o f i  naMRTH 3BM n n R  OnHOBpeMeHHOrO X p m e H H R  3THX 

CneKTpOB.  ~ O ~ T O M Y  &nee WCTO HCnOnb3yeTCR BTOPOG B a P H m T ,  n p H  KOTO- 

POM l lOnyqaeTCR TOnbKO CBepTKa H H T e r p m b H b I X  aMlUIHTyAHbIX C n e K T p o B  

(AIS' ), M a K C H M m b H O  UX CeMb 

L E V - ~ P O ~ P ~ M M ~  HpOBOnkiT aBTOMaTHBeCKYH) 0 6 p a 6 0 ~ ~ y  3aAaHHbIX 
BO B C ~ X '  CYMMHPYeMbIX H H T ~ I ' P ~ ~ H ~ I X  C n e K T p a X  I lOnOXeHHe nHKOB 

raMMa-CHeKTpOB,  KOTOpbIe BBOAHTCR 113 PMA. ~ O H C K  JIkiHkifi npoB0AHTCR 
O n W a K O B O ,  XOTR HeCKOJIbKO P a 3 n H Y W T C R  HX HHTeHCHBHOCTb H XOn KOMII- 

no M e T o n y  o 6 0 6 ~ e ~ ~ o f i  BTOPOR ~ P O H ~ B O ~ O G  1 6 / .  Y Y B C T B U T ~ ~ ~ H O C T ~  np0- TO#OBCKO~O ( P o H ~ .  ~ P H  3TOM IIPOHCXOnHT C X a T H e  U H @ ~ P M W H U ,  HO W R  O n -  

U e l l y p b I  ~ b 1 6 w p a e ~ c ~  T ~ K O ~ ,  1rro6b1 M O H O  6bmo H&A BCe H Y H b I e  JlHHkiU. 
p e n e n e H H R  OKOH ~ a ~ 0 f i  n 0 n X O n  BI lOnHe YnOBneTBOpHTWIeH. B p e M e H H b ~ e  

c n e K T p b 1  non y s ~ ~ c r r  n o - n p e m e ~ y  . 



h izh j, j~ kir j, 
K A M  

h c . 4 .  fpa@uuec~oe u306pawe~ue OKOH Ha nape dere~ropoe i, j ~ A R  C O P T U ~ ~ ~ K U  

du@@epeHyuai?b~blx 6PeMEHHbf.X CneKTpOe K Q C K U ~ U  2Wa-KeaHTOe f 1 -f2 (A.  , A - 

ocu mmuryd;  - deyxnlep~bre oKHa. rde npucyrcreylor o6e nutiuu; @ - deyjmed~bre 

OKHU. r d ~  XOTR 6b1 o d ~ a  ~3 . IUHUU tie npucyrffeyer; i l ,  i2 ; i3 , i ... u j . j2 ; 
j 3 ,  j 4 ... - rpatiuybz OKOH B Kanmar Ha OCRX A u A .  C O O T B ~ T ~ ~ ~ H H O )  . 

J 

cP i4 ~ 6  
DTS i j  T = I I C(i.j. T i ,  . A i .  A , ) .  

11 
Ai = i3 Aj= j5 

a2 
i4 j8 

I DTS ( i , j , T . . ) =  11 I I C ( i , j , T i j , A i , A j ) ,  

I 
A = i  A . = j  

1 3 1  7 

A I i a l l ~ r H W b I e  BbIP@XeHHR. H M e m T  MeCTO A n H  BTOpOrO n H K a  cosnaqeenR, 
T.e. T Q m a ,  K O r n a  YaMMa-KBaHTb1 rl H r2 perHCTpHpyH)TCH B n e T e K T O p a X  j 
H i  CooTBeTcTBeyHo.  nocne s a s e p m e ~ ~ u  c o p ~ ~ p o ~ l u r  @ o s o s b r e  B p e w e H -  

HbIe CneKTpbI  YMHOXatOTCH H a  ~)VCHblfi  BeC, H C nOnXOnH1UHM 3HaKOM CYM- 

MHPYIOTCH, B e 3 y q b ~ a ~ e  sero n o n y m e T c R  s~c~panonnposamisri i  @ o ~ o s b r R  8 C n e K T p  (DTS ) , ~ 0 ~ 0 p b I f i  C n e n y e T  O X H n a T b  B o6nac~u  c o ~ n ~ e s a i i  o6enx 
~ H H H B  B n p e n n o n o x e H n n  H e M e H F i m w e r o c f i  xona K o M m o H o B c K o r o  pacnpe- 
n e n e H v H  B p a c c ~ a ~ p u s a e ~ o i i  o6nac~w ~ H H H U ,  T.e. 

DTS" IlOJIyqaeTCR aHallOrHIIHbIM o6pa30~.   TOT IIOnXOP. RBnReTCR nOCTa- 

T O W b I M  lJJlH OL&eHKH KalleCTBa BpeMeHHbIX KPHBbIX H n 0 3 B O n R e T  IlOnXOPII- 

U H M  06pa30~ BBeCTH OKHa H a  B ~ ~ M ~ H H O ~  OCU. 

q ~ 0 6 b 1  nOMeCTHTb B naMHTU BCe COPTHPYeMbIe CneKTpbI  ( n n H  OnHO- 

r0 K a C K m a  COPTUPYeTCR 8x21 c n t ? ~ T p o B ) ,  BO B p e M H  COpTHpoBKH B 3aBH- 

CHMOCTH OT KOnH'LeCTBa 3a4aHHbIX K a C K W O B  IIPOBOJIHTCH CXaTHe 3THX 

c n e m p o B .  Ecnn @ a ~ ~ o p  C ~ T I Z R  p m e H  K , TO H o s b I e  c n e m p b r  o n p e n e n H m T -  

CH no Q o p ~ y n e :  

i I rne 
I 



Ptrc.5. rpaq5uvec~oe u306pamenue OKOH d m  c o p m p o ~  KU YUCW co~nadenuii ~ a c ~ a d a  
rl-r2 na nape d e ~ e K ~ O p 0 6  i , j  na o c ~ x  m m u ~ y d  - A )  u na s p e ~ e n n o i i  ocu - 5) 
/ i l ,  i 2 ;  i 3 ,  i4 ... j l , j 2 :  j 3 ,  j4...U t l ,  t 2 ;  t g ,  t 4 ;  t 5 ,  t6 -2p~UyblOKoH 

B Kanmax Ha OCRX A i  , A u T~ C O O T B ~ T C T B ~ H H O )  . 

C n e ~ ~ p b 1  DTS n , DTS@ , D T S ~ ' ,  DTs @ '  BbIBonRTCR H a  n e s a T b ,  HX 

T a K x e  M O ~ O  3 a m c a ~ b  H a  P U n .  
SADC - r n ~  0npeneneHw-i  wcna H C T H H H ~ ~ X  c o ~ n a e a a i i  r a ~ ~ a - ~ ~ a n ~ o ~  

H a 0  BBeCTH IIOMUMO OKOH H a  JIHHURX H  OH^ H a  OCRX aMllAHTYn TaKXf? OK- 

H a  H a  C O O T B ~ C T B Y I O I ~ ~ ~ ~  ~ p e M e ~ F I 0 f i  K P I I B O ~ ~ .  Ha p ~ c . 5 6  a306pmem1 3TH 

OKHa:  t t2 M t 5  + t6 B  OH^ c J I ~ W ~ ~ % H ~ I X  ~ 0 ~ n U l e H H f i  H t3 + t4 - 
B o6nac~a  c n y s G H b 1 ~  M UCTWHbIX C O B I I ~ ~ Q ~ H H ~ ~ .  n p 0 r p a M M a  COpTHpyeT n n R  

3 a a H H b I X  K a C K a O B  H BCeX nap neTeKTOpOB w C J I a  UCTMHHbIX H c J I ~ ~ ~ H ~ I x  

(OKHO t3 + t 4  ) , a T a K X e  c J I~~GH~Ix  ( O K H ~  t t 2  + t5 t 6  ) COBr&lae- 

HUB no CnenyIOIUHM @ o p M y n a M  ( ~ M . p H c . 5 )  : 

COOTBC?TCTBeHHO. f i R  ~ 0 ~ 6 k i H t l 4 H f i  k = 1, 3, 5 H e = 7,  9, 11 l l O n y q a e M  

cnysaii, K O r n a  raMMa-KBruIT rl 3aperHCTpHpOBruI  B AeTeKTOpe 1 , r2 - 
B AeTeKTOpe j ( s = 1). 0 6 p a ~ H b I j i  cnysaii S = 2 O n H C b I s W T  HHneKCbI 

k =  7, 9,11 H f = I ,  3, 5. & ~ Z ~ K C  r = 1, 2, ... KnH 9 B 3 a B H C H M O C T H O T  

k  H L? ( c M . ~ M c . ~ A ) .  n0cne 3aBepIlleHHf-I COpTHpOBKH BbIWCJIReTCR 

wcno c o ~ n a a e ~ a f i  r a ~ ~ a - n e p e x o n o ~  B n p e A n o n o x e H u H  n u ~ e i k o r o  xona 
K o M m o H o B c K o r o  p a c n p e n e n e H u R  c y s e T o M  p a s ~ e p a  u n o n o x e H u R  OKOH 

( n e p e M e ~ ~ b 1 e  i , j H HHAeKC S B B b I p W e H H H X  TAS (i, j, r ) , AS (1, j , r ) 
AJIR nPOCTOTbI 0nyIUeHb1)  



- [A(8)  - A(7) F1 (1) - A(9) F 2 ( j ) ]  F2 (i) , rne 61 2 2  , Ci 44 - nonpasm H a  T e n e c m I e  Y m b I ;  Pg ( C O ~  Bi , P4 ( C O ~  Oi )- 
n o n n H o M b I  n e m p a ;  9 - ~ o p p e n ~ q n o ~ ~ b ~ f i  yron ( i = 1 , 2 , 3 )  ; A,, - 
~ o p ~ n p o ~ o r ~ b I j i  M H O X H T ~ ~ .  

P' = - - - - -  
j l o - j e  + l  j 1 l + j l 2 - j 7  - j 8  

F (j) = ---- e F ,  
j 1 2  - j l l +  1 

norpem~ocm W C T U H H ~ I X  c o s w e ~ n f i  T' (i, J ) o n p e n e n R r o T c R  npn 
ycnoann, wo n o r p e m H o c T n  B e n n w i H  TA@ (i, j , r )  n ~ ' ( i ,  j, r )  AWTCR 

B b I p a X e W R M H  JGG U f i  ( , ) . ~ I T ~ H C H B H O C T N  COBn-e- 

HU# OnpeJleJIeHbI COOTHO~eHURMW 

me c ( r . 1 ,  i ) , c ( r ' 2 j )  , € ( I - 2 i )  n c ( I ' l , j )  npencTasnnroTc06ofio~~o- 
CUTenbHbIe ~ @ ~ ~ K T I I B H O C T U  p t ? r H C T p u U  raMMa-KBawTOB rl U r 2  B A m e K -  

T o p a x  i n j . T ~ K U M  0 6 p a 3 0 ~ ,  m R  K W O r O  K O p p e n ~ o H H o r o  yrna nony- 
YaeTCH 14  I I H T ~ H C ~ I B H O C T ~ ~ ~ ,  H 3  XOTOpbIX OnpeAWIReTCR B 3 B e U e H H O e  C p e n -  

H e e  I (6  , c o o T s m c T B y m u n e  n o r p e m H o c T n  pa36poca n aecoaasl. norpeul- 
HOCTb 17'. K O H ~ V H ~ I M  U l a m M  AsnReTCR PaCYeT K O ~ @ @ W H ~ H T O B  Y r n O B O m  

p a c n p e n m e H n R  A 22 , A ,, , norpelu~ocreti s ~ n x  senmm H c ~ a ~ n c ~ m e c ~ o f i  
KOpp3IfXI.Win M e m y  Ae2  H A 44 n y r e M  pemesm CHCTeMbI y p m ~ e ~ f i  

npn n o M o u n  onncan~oii c n c T e M b I  n p o r p a M M  B T e q e H n e  n ~ y x  n e T  o6pa- 
6 0 T a H 0  OKOnO 1 0  K O P P W I ~ H O H H b I X  OrlbITOB. Pe3yJIbTaTb1 HeKOTOPbIX O m I -  

TOB O I I ~ ~ J I Z I K O B ~ H ~ I  B pa60~a.x ' lp8/ . C M C T ~ M ~  0 ~ a 3 ~ a c b  yn06~0fi AJIR 

0 6 p a 6 0 ~ ~ n  TaKOrO T u n a  3KCnePUMeHTaJIbHbIX AaHHbIX. 
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