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1. BBE,D,EHlItE 

HSpAAY C nSpaTlnellbHblMIo1 MeTOASMIo1 perlo1cTps~~101 H o6pa60TKH ASHHblX B 

cneKTpoMeTpsx cPH3"'K~ BblCOKIo1X 3HeprHM ecTb nocneAOBSTenbHble cnoco6bl, 

KOTopble OTnH'ISIOTCR SblCOKOH 3KOHOMH'IHOCTblO 101 npocToToM perHcTpHpYlOlUeH 

3neKTpoHHKH. 06bl'lHble ABOH'IHble 1'1 AecRTH'IHble C'IeT'IIo1KH RBnAIOTCA YCTpoiiiCTsa' 

MH nocneAOBaTellbHoro THna. 

Wlo1poKoe nplltMeHeHlo1e B CIo1CTeMax perMCTp84I1tH MHcPoPMa~~M C MHoronpo

SOnO'lHbIX nponop~HoHsnbHblx (MnK) ~ ApeHcPoBblX KaMep B Ka'lecTBe 31leMeH' 

TOB 3SAep)f(KIo1 H YCTpoMCTS speMeHHoro xpSHeHHA AaHHblX HaXOART CASlo1rOSble 

perlltcTpb/1,21 • Oc06eHHo aq,cPeKTI4BHO S 3TOM Ka'lecTBe Hcnollb3YIOTCA MSTPIo114bl 

nOllynposoAHHKOBblX 3snOMHH8IOlUHX YCTpoiiicTB C npo~3sonbHoM 8bI60PKOH/S -&I. 

B 0630pe"81 PSCCMOTpeHO cospeMeHHoe COCTOAHHe TeXHMKH CASHr8lOlUlltX ceK~MH. 
B 'IacTHOCTM, S HeAaTleKOM 6YAYlUeM B03MO)f(HO nOABlleHHe S OAHOM Kopnyce 32· 
H 64-P83pAAHbIX CAS14r8lOlUMX 6l1tC-ceK14HH. OTAellbHbliii Kllacc YCTpoHCTB noclleAo, 

BaTellbHoro AeHcTBHR 06pS3YIOT CABMrOBble perHCTpbl C 1l0fM'IecKOM o6paTHoH 

CBA3blO. 0611aCTb npMMeHeHMA TSKMX perHCTpoB BecbMa Wlo1poKS. B PS60Te"71 onMCSH 

reHepaTOp nceBAocllY'IaiitHblx 'IHcell , KOTOPblH Hcnollb3yeTcA BMeCTO PSAHOSKTIo1BHOfO 

HCTO'lHIo1KS AIlA H811SAKM nplo160poB 3IleKTpoHMKI4 . 

Perl1CTpbl C 1l0fM'IecKOiit 06PSTHOH CBR3blO Mcnonb3YIOTCR TSK)f(e B Ka'lecTBe 

nOClle.QOB8TellbHbIX C'IeT'IIo1KOB, B KOTOPblX COCTOAHIo1R R'IeeK c,QSHfS npeACTaellRIOT 

co60i.; P83IlIo1'1Hble CIlOBS 14I4KIlM'IecKoro KOAS. HaH60nee WHpoKoe npHMeHeHHe 

c,QBHfOBble perHCTpbl C 1l0fllt'lecKOiit o6paTHoH CBR3blO, HMelOlUHe Cne14H$o1'1ecKYIO 

CTPYKTYPY, HaWIlH B KS'IeCTSe KOAHPYlOlU~X H AeKOAlltpYlOlUHX YCTpoHCTB AIlR 

KOAOB, HcnpaBIlRlOlUHX oWH6KH/ 81 . 

C nORBlleHHeM M~Kponpo14eccopoB H snnspSTypbl, COAep)f(aLl4eH 61!1C ~ MHKpo' 

npo14eccopbl, B03HHKllS Heo6x04HMOCTb KOHTPOIlR H o6HapY)f(eHMA HeHcnpaBHocTeH 

B npollecce cPYHK14HOHHPOBaHHA snnapaTypbl. B pe3YIlbTSTe c,QBMfOBble per MCTpbl 

C IlOrH'IecKoM 06P8THOM CBR3blO nonY'l~llH KSK 6bl HOBoe po>t<AeHHe B Ka'lecTBe oc

HOBHblX Y31l0B HOBOfO Kll8Cca np~60poB - CHrHaTypHblX SHaTlM3aTopos 19 -121 . 

B ABHHOM pa60Te nOKaJaHO, 'ITO CABHrOBble per~CTPbl C norH'lecKoH 06PBTHOH 

CBR3blO MorYT 6blTb McnOnb30B81-4bl KaK 3KOHOM~'1Hble cxeMbl AIlR pef~CTpa14H~ Bpe· 

MeHHblX OTMeTOK. a TSK)f(e AllR perMCTpall~M KOOPAMHST Kll8CTePHbIX C06bITMH. 

JlpyrMMH CJ10BaM~. pa3ps60TaHHblH paHee MeTOA CHHApoMHoro KOAMposaHHR AllA 

nSpaTIllellbHblX CMCTeM perMCTpa14HH ~ o6ps60TKH ASHHblX B CneKTpoMeTpax cPM3MKIo1 

BblCOKIo1X 3Heprlo1iii 11S1 np9AJ1arseTCR Io1cnonb30BaTb B nOClleAOBaTellbHblX YCTpoM' 

CTBax. 
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2. KOIlbUEBblE C4ET4~K~ 

KonblleSble C'4eT'lI1 KI1 npeAcT asnAIOT co60i:1 Hal160nee npaeTble 'CASl1rOBble 

perl1CTpbl C norl1'4ecKoi:1 06paTHoi:1 CBR3blO, 113 KOTOPblX SblXOA nocneAHero pa3

pR,Ila COeAl1HeH HenOCpe,llCTBeHHO CO BXO.QOM nepBoro paapA.Qa. TSKl1e C'IeT'lI1KI1
/141

HaWnl1 npl1MeHeHl1e BO BpeMeHHblX aHBnl13aTOp ax-ceneKTOPax MaTpl1'4HOrO Tl1na 

UeHHblM Ka'4ecTeoM KonblleSblX C'4eT'4I1KOS ABnReTCA npe)I(,Qe scero TO, '4TO S HI1X 

B 3SABHHbli'l MOM8HT SpeMeHI1 113MeHAeTCR COCTORHl1e TonbKO O.QHOi:1 R'IeMK.... KpoMe 

Tor o , B Ka'4ecTse A'4eeK CABl1ra MO)l(HO I1CnOnb30saTb 60nee 6blCTpble 11 npaCTble 

Tplllrrepbl. OAHaKO KOnl'l'4eCTBO pa311I11'4HbIX COCTORHHi:1 B Wl'lpaKO I1Cn011b3yeMbix 

KOl1blleBblX C'IeT'4I1KaX pasHO '1I1CJ1Y R'IeeK CABHra , 'ITO R8J1ReTCR I1X CYUlecTBeHHblM 

He.QOCTaTKOM. 
B pa60Te /16/ aBTopoM nOK83aHO, 'ITO KOl1l1'1ecTBO P83PAAOB B KonblleSblX 

C'IeT'II1KaX, I1CnOnb3yeMbix S n8MATI1 C nOC11eAOB8Te11bHOH SbI60PKOH.MO)I(HO CYUlecT

BeHHO YMeHbW I1Tb 6e3 113MeHeHI1R TaKoro Ba)I(HOrO napaMeTpa, KaK K03tP<P1111l1eHT 

n ep eC'IeT8 K cr' 9CI111 CASlilroBbli1 perl1CTp, co.Qep)l(aUlI1H n paapA.QOS , pa3,Qel1l11Tb 

Ha m HepaSHbl X 'IacTeH , TaKI1X, 'ITO '1l1cna Pl' P2"" P 1 ' COCT8SJ1AIOUll1e KOI1I11'1e

CT SO p aapA.QOS B K a)I(,QOH 'ISCTIII , He I1MelOT o6Ulero AemneI1A, KpoMe e,QI1HI111bl. B pe 

3YI1bTaTe \'IMeeM, 'ITO ecn lll S 113BecTHOM KOI1bL4eSOM C'IeT'IIIIKe AllR nOI1Y'leHIllA 3aAep

)l(eK H8 n TaKTOB Tpe6yercA n A'Iee K, TO S np8A1laraeMOM aSTopOM /18/ 3T8 Be

1111'1I11H8 HaMHoro MeHbwe. III 3qxpeKTillSHOCTb TaKoro C'IeT'lI1Ka CYl1lecTseHHo pacTeT 

C BeI1I11'IIIIHO'" n . TaK, nplll n 1 = 30 III 112 ;: 210 S npeAIlaraeMOM YCTpoHcTBe 

Tpe6yeTCR 2 + 3 + 5 = 10 III 5 + 6 + 7 paapA,QoB perlllCTp8 C,QSl1ra COOTseTCTseHHO. 

Cl1e.QyeT OTMeTIIITb, 'ITO Sel1l11'1I11Hbl p l ' P2' ..· P 1 npeACT8BnAIOT co60i:i OCHO

SaHl1A CI1CT8Mbi C'IIIICneHIllA B OCT8TO'lHbIX Kl1accax (COK) /1" .181 , a IIIX npol13

seAeHllle - AI1an830H '1I11Cel1 S COK. nO:noMY TaKoro paAS C'IeT'tIllKI1 MO>I<HO HS3BaTb 

C'IeT'lI1K8MI1 S COK . Ha Pl1c. 1 B Ka'lecTSe npl'IMepa npl1SeAeH8 npl1HL4l11nl1BnbHaA cxe

M8 YCTpoHcTBa 38.Q8p)l(KI'I Ha 30 T8KTOB. npl1 3TOM npeAnonaraeTCA, 'ITO Cl1rHBn

C0 6 btTI1e nocTy nl-1n B Te'leHl1e nepBoro TaKTa CIIIHxpoI'IMnYilbCOB_ Pa60Ta YCTpoHCT 

s a nORc HReTCA Ta lOKe C nOMoUlblO MaTp lIIL4bl H 90 , 10 ,cTon611bt KOTOPOH AalOT 

nocneAoBaTel1bHble COCTORHIIIR KOnb14e

BblX C'IeT'IIIIKOS. YCTpoHCTSO COCTOIllT 

B 	 OCHOSHOM 1'13 TpeX rpynn K0l1b14e

Bb lX C'IeT'IIilKOS' COAep>KaUlIIIX P1 ;0 2. 

P 2 = 3 III P 9 = 5 A'IeeK . E Clllll KOA. 

cO.Qep)l(aUlIIIHCfl B KOilblleSblX C'IeT'II1

Kax. paccMaTpIIIs8Tb KaK OAHO C110S0, 

TO n OI1Y'laeTCA 2x3x5 = 30 P8311I11'1HbIX 

COCTOAHIIIH, III nOlTOMY M8KCIIIMBnbHO 

S03MO>KH8A 38.Qep)l(K8 paBHa 30 T8K

T8M CIIIHxpol'IMnYl1bCos. 

Puc. 1. CxeMa 3aiJe{»KKu onR odHOZOy_oj ! I' I' II II I' 
KaHana MnK.

Cit! 

4acToTa CIIIHx p OIllMnYl1 bCOB C~ III BpeMA nplllxo,Qa ClllrHana "CTp06" OT pewalO

Ulero YCTpoHcTs a Ha SXO,Qbl 3JleMeHTa III Bbl6111palOTcA TaKIIIMIII , 'ITo6bl IIIMeno MeCTO 

COBnSAeHl1e I1MnYl1bCOS Ha er o BXO,Qax nOCl1e nplllxo,Qa 30·ro CHHxpolIIMnynbca. Apy

rl1MIII CllOB8MI1 , c xeM8 y npaa n eHI1A 3a.Qep>KKaMH AOn>KHa reHepl1pOBaTb na'4KY I<1M

n y n bCOB. 

KaK Y>Ke OTMe'l an OCb Bblwe, ,QnA nonY'4eHI1R BpeMeHHbl x OTMeTOK B CI<1CTeMaX 

C'II1TbIS aHIliA 11 per l1CTpalll1H AaHHblX B ApeHQloBbix KaMepax I1cnonb3YlOTCA MO,QYI1I1 

3ynB, KOTop bte pa6 0 TSIOT B pe>KI<1Me C,QSlllrOBoro perHCTpa. TaK, MO,Qynb 3ynS 

eMKOCTblO 1 K MO>KH O pacc MaTp l1B aTb KaK 1024-pa3pA,QHbIH c,a.Sl<1rOBblH perl<1CTp. 

C n OMoUlblO KOTopor o M O>t<HO nonY'lI<1Tb CBblwe 1000 BpeMeHHblx OTMeTOK. O,QHaKo 

., 6 blc Tpo,a.eHcTBYIOUll<1e MO.llynl1 naMATI<1 pacxo,a.YIOT 60nbwylO nOTpe6nAeMYlO MOUl

HOCTb, a TaK>Ke OCTaBn AIOT >KenaTb nY'4wero CTOI1MOCTb TaKoro KaHana perl<1CTpalll11<1 

1<1 pa3pewalOUlee BpeMR. KpoMe Toro, ,QaneKO He Bcer,a.a Tpe6yeTcA perl<1CTp811I1R Ta

K o ro 60nbwor o KOI1I1'1ecTBa BpeMeHHblX OTMeTOK. nO:nOMY B Tex cnY'4aAX, Kor,Qa 

'1 l<1cn o p erlll c Tp l1p y eMbl x speMeHHbl X OTMeTOK HeBenIllKO, a '4l<1cno KaHanOB perl<1CTpa

1l1<111 Cnl<1W KO M 6on bw oe , MO>KHO I<1CnOnb30BaTb 3KOHOMI<1'4Hble 1<1 6blcTpoAeHcTBYlOUll<1e 

C'IeT'4HKI1 B COK. 

~3 Ta6n. 1 , a TaK>Ke Ha OCHOBaHl<11<1 npl<1HUl<1na ,QeHCTBI<1A cxeMbl, 111306pa>KeHHOH 

Ha Pl1c . 1, Aen 8eM BbIBO,Q, '!TO C'leT'II<1KI<1 COK Bbl'4I<1CnRIOT CI<1H,QPOM UI<1Knl<1'4ecKoro 

1136bITO'lHOrO KO,Qa . 3 TOT q,aKT TaK>Ke MO>KHO nO,QTBep,QI<1Tb TeM, '!TO CI<1CTeMa COK 

HOCI1T MO,QynbH bl H xap aK Tep . n03TOMY IIIMeeT CMblcn npOaHanl<131<1poBaTb xapaKTep 

1136b ITO'lHOCTI<1 KOAa B C OK. 

~3 TeOpHI<1 Ko,a.HpoBaHI1A 113BeCTHO, '4TO KoppeKTllipYIOUlaA cnoc06HoCTb KOAa 

onpe,QenAeTcA KO,QOSbIM p accTOAHl<1eM d 1<1 Bbl'4I1CnAeTCA no q,opMyne 
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nOCKonbKY B COOTBeTCTBl111 C MeTO,QOM CI<1H,QpoMHoro KO,Ql<1pOBaHI<1A KO,QOSble cnOBa 

p aCCM aTpl1S alOTCA KaK HyneBble, TO ,QnA oueHKIII KoppeKTHpYIOUleH cnoc06HOCTI<1 

KO,Qa, HMelOUlero npOBepo'lHYIO M8TPl<1UY H 30. 10 ,He06xo,QI1MO Bocnonb30saTb

CA c n eAYIOUleH Teop eMoH / 19/ ,KoTopaA YCTaHaBnlllBaeT CBA3b Me)I(,Qy nopo)I(,QalO

LUeH 11 nposepO'lHOH MaTp HueH . 

T eo p eMa. Il I1HeHHblH ( n. k ) -KO,Q C npOBepO'lHOH MaTpl<111eH H ;: 
=[ho. h .. . .. . h - 1 ) ,r,Qe hi' 1 =0,1, .. . n-·1.- s eKTop-cTon5ubl pa3Mepn 
HOCTH ( n - k ) x 1, I<1 MeeT M a KCI<1M81lbHOe K OAoBoe PSCCTOAHl1e He MeHee d Tor 

Aa 11 TonbKO TorA a, K o r,Qa nlO6bl e d -1 cTOn6uoB MaTpl<111bl H nl<1HeHHO He3aBI1CI1Mbi. 

AnA perl<1CTpaUl11<1 ,a.BYX BpeMeHHblX OTMeTOK 1<13 Ta6n. 1 HeTpY,QHO n o n Y'lI<1Tb 

K OA I<1PYIOUlYIO MaTplllU Y HSO . 10 ,,QnA '4ero ,QOCTaTO'lHO COOTBeTCTBYIOLUl<1e CTPOKI<1 

1<1 cTon 6 11bl nOMeHATb MeCTaMH . 

B Cne.llCTBl1e TeopeMbl 06 0,QH03Ha'lHOH perl<1CTpaUl<11<1 ,QBYX BpeMeHHb l X OTMe

TOK He0 6xo,QI<1MO, 'IT06bl B M aTpl<111e HSO 10 6blno no KpaHHeH Mepe '1eTblpe 

I1 I1H eHHO He3 aB I<1 CI1Mbi X cTon6ua . 3TO ycnOB l1e co 611IO,QaeTCA BO Bcex cnY'laAX, 3a 
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Ta6n Ul./a 1 
COCTOAH!.1e A'IeeK CAS!.1rOSbIX penlCTpoS 

TaKTbl 2 3 4 5 6 7 8 9 10 

1 1 0 1 0 0 1 0 0 0 0 


2 0 0 0 0 1 0 0 0 


3 0 0 0 0 0 1 0 0 


4 0 1 0 0 0 0 0 1 0 

5 1 0 0 0 0 0 0 0 

6 0 1 0 0 1 1 0 0 0 0 
 .... 
7 	 1 0 0 0 0 1 0 0 0 

• HlO.lO 

N 
3 5 1 	 S '1 '3 '5 	 11 '9 2' l3 25 2: 2.3+ 

P II010, 0,0 '0'0 ' 010101 0 1 0 ' 01010 '0 

0 1 01 0 I 01 01010 1 0 I 0 i 01 01 0 I 0' 0 1 0 I 

11 100 1 00100100100f 001 0 0100 ' 0 0 1 00 
4, 0 1 0 0f0 010 0 10010 01 00 1 00fO O,0010 

5 00100100 1 00 1 00 100 100100 1 00 ' 0 01 

6 \ 0 0001 00 0 01 000 0 100 0 0 ' 0 0001 0000 

7 o1 00 0 a I 0 000 '0 0 a0 I 0 0 0 0 I 0 a 00 1 0 a a 

• 0010000 100 00 1 00 001 0 0 00 10 0 0 0 1 0 0 

9 000' 0000 100 0 01000010 0 0 01 O OO QI a 
0000 1 00001000010000 1 0000 10 0 0 0 1 

1 
10000001000000 1 0 0 00 001 0 00000 1 0 

8 0 0 0 0 0 0 0 	 11 

12 0 1 00 0 00010 0 00001000000100000019 	 1 0 0 0 1 0 0 0 1 0 
B 0 01000000 10 000 00100000010000000 1 0 0 0 0 0 010 

11 0 0 1 0 1 0 0 0 0 

12 0 0 0 1 0 1 0 0 
13 0 1 0 0 0 0 1 0 0 
14 0 1 0 1 0 0 0 0 1 0 
15 0 0 0 0 0 0 0 

28 a 1 1 o o o o 1 o o 
29 1 o o 1 o o o o 1 o 
30 o o o o o o o 

!.1CKnlO'IeH HeM CO'leTaHH~ HeKOTopblX cTon6~os. HanpHMep, ecn!.1 CnO>K!.1Tb no npas!.1· 

naM 6ynesotlt CYMMbl 2-tlt, 3-tIt !.1 17-tIt !.1 18-tIt cTon6~bl, TO nony~!.1M OA!.1HaKOSbltlt pe 

3ynbTaT. nOCKonbKY sce cTon6~bl MaTpI-I~bl Hao, 10 pa3nl-l 'lHbl, a 'I!.1cno np os e

PO'lHbIX C!.1MSOnOS paSHO AeCAT!.1, TO C nOMO~blO TaKOtit MaTp!.1~bl Onl-lCbISaeTCA 

!.136bIT0'lHbltlt KOA C paCCTOAH!.1eM 3 < d < 5. AnA non YlfeH!.1A KOA!.1pYIO~etlt MaTpI-I

~bl C d = 5 MO>KHO A06as!.1Tb e~e OAHO OCHosaHllle P 4 = 7, TorAa nonY'IIIIM MaTp!.1

~y HSO,17. B pe3ynbTaTe!.1MeeM,'1To n=P1 P2 P SP " = 2 10!.1 P 1 + P 2+ 
+ 	 P S + P4 = 17. TorAa K03CPCP!.1 ~lIIeHTC>KaTi-lA K c p aseH 21 0/17 = 12. 

Ha Pl-lc. 2 npi-lSeAeHa KOA!.1pYIO~aA MaTpH~a 17 . WTPHXOSOtit nHHHetit H210 
0603Ha'leHa YKopO'leHHaR MaTp!.1~a H SO 12 . ' 

Pac"eTbl nOKa3blBalOT, 'ITO npI-I n = 30 MO>KHO nonY"I-ITb KOAIII PYIO~YIO 
MaTpIII~y C d = 5, ecnlll 12 -10 CTpo KY MaTplllllbl H 90 17 noMeHATb C l 1 -tIt H OCTa

SIIITb AnA KoAHpoBaHi-lA 11 CTPOK, TorAa K03CPCPH~!.1~T C>KaTi-lA pas eH 30/ 11 npl-l 

d = 5, 'lT0 rapaHTHpyeT perl-lCTpa~!.11O ASYX pa3n !.1 '1HbIX BpeMeHHblX OTMeTOK np!.1 OT 

HOC!.1TenbHO He60nbW!.1X senlll"IIIHax n . 

4 

,, a 0 0 0 0 0 I 0 0 0 0 O' 0 0 1 a a 0 a 0 a I 0 0 0 0 0 0 , 0 

2C t. 210 

01 0I OI 0}P= 2 
l Ot 0 I 0 I 

0100100 

00 1 0010 }P'~3 
I 00 1 00 1 

0010 0 00 

H~,f1 	 0001 000 

0000' 00 }Pl~5
'000 01 0 

0100001 

1000000 

0100000 

0010000 }p,"' 
0000001 

Puc. 2. KoouPYIOU,jaR Marpuqa c napaMerpaMU R c = 210/11, d = 5,H 21O ,17 
t = 	 2. 

O 'leBI-IAHO, 'ITO AnA ysenl-l'leH!.1A M!.1HI-IMaJ1bHOrO KOAoso r o paCCTORH!.1R HY>KH O 

ysen!.1'1!.1BaTb 'I I-Icno OCH OSaHi-ltit COK z . CBA3b Me>KAY KOAoSblM paCCTOAHi-leM d \II 

'!",cnOM OCHOBaH"'tIt CSA 3aHa COOTHOWeHi-leM d = 2 z - 2 ,\IIn!.1 Z = ( d; 2 ] , r Ae 

KBaApaTHble cK06 KIo1 0603 Ha~aIOT "6nl-l >Ka~lUee ~enoe '!\IIcno " . TaK, npI-I d = 5 
z = 4 HJ1I'1 5, 'ITO nOATsep)f(AaeTCA HaWIo1M npi-lMepOM . np!.1 d = 7 1-1 t = 3 Z = 4 
I-Inl-l 5. AnA Toro IfT06bl cxeMa, np i-lBeAeHHaA Ha p !.1c. 1, Morna \IICnOnb30saTbCA AnA 

nonY'IeHi-lA ASYX BpeMeHHblX OTMeTOK, He06xOAI-I MO A06as!.1Tb e~e OAHY A'Ietlt K Y 

C o TAen bHblM KaHaJlOM CASl-l r a, no KOTOPOMY He06xOA\IIMO nOAasaTb CI-IHXpO!.1Mnynb

Cbl C "SCTOTOtit B ceMb pa3 MeHbwe. np\ll 6onbwoM 'II-Icne perl-lCTpa~\II\II, KaK \113BeCTHO, 

\IIcnOnb3yeTcA OA\IIH 06~!.1 t1t 6n OK CIIIHXpOH\II3a~I-II-I . 

PaccMOTP!.1M npi-lMep KOAl-lpoBaH\IIR HH TepBanOB SpeMeHi-l . Aon y cT\IIM, 'ITO 

p 1 = 3, P2 = 4 ( XOTA n p I-I 3TIIIX AaHHblX He rapaHT\IIpyeTCA per!.1CTpa~!.1A ASYX 

I1HTep eanos SpeMeHI1) 1-1 'ITO Cl-lrHanbl-C06blT\IIR nocTyn\lln!.1 B MOMeHTbl SpeMeH\II 

STo poro 1-1 nATo r o TaKTOB . non Y'I I1M cneAYIO~ylO Ta6n\lll.\y COCTOAH I-I~ (Ta6n . 2). 

nocne 12 TaKTOS B Konb~eSblX ClfeT'II-I KaX nonY'laeTCR KOA 0 10001 1, KOTOPbltlt 

HeceT S ce6e AaHHble 0 TOM, 'ITO speMeHHble OTMeT KI-I 3acpl1KC\IIpOSaHbi SO STOPOM 

1-1 nATOM TaKTax. 3TOT cpaKT MO>KHO nposepl-lTb cneAylO~HM 0 6pa30M. Ecn!.1 BXOAbl 

Konb~eSblX C'IeT'll-lKOB nocne 12 -ro TalKTa 3aKp blTb III Sbl nOnHI1Tb CASl1rl-l \IIX COAep>K!.1 

Moro, TO Cos naAeHHe C\IIrHanOB S MnaAWI-IX pa3pRAax C'IeTIfI1KOS (cnpasa) 6YAeT 

nocne nepBor o 1-1 'IeTSepToro CABl-lrOSbIX I-IMnynbCOB. 3 TO 3Ha~!.1T , 'ITO 12·tIt TaKT 

cne,qyeT npI-IHIIIMaTb 3a speMA oTc~eTa nOCTynneHi-lA none3Hbi X C\IIrHanOS aT AeTeK' 

Topa. AHanOrl-l'lHOe COsnaAeHHe 6v.c~eT I-IMeTb MeCTO nocne '1eTSepTor o CAS\IIr OBoro 

I-IMnynbca, T.e. S MOMeHT nOCTynneHi-lA I-IMnynbca n AToro TaKTa I)THOC!.1TenbHO G!.1rHa

na " CTapT". 
5 

http:3Ha~!.1T
http:per!.1CTpa~!.1A
http:PaccMOTP!.1M
http:paCCTORH!.1R
http:ysenl-l'leH!.1A
http:He60nbW!.1X
http:nonYlfeH!.1A
http:nony~!.1M
http:COCTOAH!.1e


Ta6nuL/a 2 

TaKTbl 	 2 3 4 5 6 7 

1 0 0 0 0 0 0 0 
2 1 0 0 1 0 0 0 
3 0 1 0 0 1 0 0 
4 0 0 1 0 0 1 0 
5 1 0 0 0 0 1 
6 0 1 0 1 0 0 
7 0 0 1 0 1 0 
8 1 0 0 0 0 1 
9 0 1 0 0 0 1 

10 0 0 1 1 0 0 
11 1 0 0 0 1 0 
12 0 1 0 0 0 1 

1 0 0 1 0 0 1 
2 1 0 0 1 0 0 
3 0 1 0 0 1 0 
4 0 0 0 0 

4. 	PEn1CTPALI,V1R KnACTEPOB 


C nOMOll.lblO KOAOB 4>A~EPA 


Kon~~ecTBo nOllpAll cpa60TaBw~x npoBono~eK B Mn K OT O,Q,HOi:! ~acT~ Ltbl 

Haxoll~TCA B W~POK~X npellenax (06bl~HO OT 2 llO 8) ~ 3aB~C~T OT MHor HX $ aKTo, 

POB, TaK~X, KaK pe>K~M pa60Tbl MnK.Ben~~~Hbl yrna Me>K,Qy TpaeKTop~ei:! nallalO LUMX 

~aCT~Lt ~ nnOCKOCTblO MnK, napaMeTpoB KaMepbl, W~p~Hbl cTpo6'MMnynbca ~ n po~. 

B HeKOTopblX pa60Tax OTMe~aeTCA, ~TO nOABneH~e KnacTepoB C'IHTaeTCA Hera

T~BHbIM ABneH~eM, KOTopoe np~Boll~T K YXYllWeHHIQ n poCTp aHCTBeHHo r o paJpewe

H~A lleTeKTopa ~ nOBblWeHHIQ KOn~'IecTBa cnOB, C'I~TblaaeMb l X Ha OllHO C06b 1T~e/201 . 
121 -231

B llpyr~x pa60T ax , rlle ~cnonb3yeTcA CMCTeMa C'IMTbIB aHMA , KaK 

OT aHollHoi:!, TaK ~ OT KaTollHoi:! nnOCKOCT~, onpeAeneH ~e l.leHTpa Kn acTep a ~ LteHT

pa "TA>KeCT~" n aBMHbl n03BonAeT HapAAY C per~CTpal.l ~ei:! BTOpoi:! KooPAMHaTbl 

(p~c. 3) nOBbIC~Tb TO'lHOCTb Bbl~~Cn eH\o1A KOOPA~HaT. 

KOllbl 4>ai:!epa npellCTaBnAIOT MHTepec B CBA3 ~ C TeM, 'ITO 3TO I.lMKnM'IecKHe 

KOllbl, KOTopble ~cnpaBnAIOT Oll~HO'lHble na~ KM (KnacTepbl ) OWH 60K B KOAOBbl X 

BeKTopax /8 / . npM :nOM no CpaBHeHMIO C 06bl~Hb1MM UMKnM'lecKMMM KO,Q,aMM 

KOllbl 4>ai:!epa ~MeIOT He60nbwoe ~ ~cno npoBepo'lHblX c~MBonoB , 'fTO 06ycnaBJlMBa· 

eT ~x BblCOKYIO 3cPcPeKT~BHoCTb. n03TOMV TaKoi:! KOA MO>KHO Mcnonb30 BaTb AJlA 

nocTpoeH~A C'feT~U KOB KnacTepoB nocn eAOBaTenbHoro TMna C B03MO)t(HOCTbIO pe 
r~CTpaLt~M KOoPlll~HaT KnacTepoB B MHorO KaH anbHblX lleTeKTOpa)( 3apA>KeHHblX 

~aCT~Lt. 

Puc. 3. CxeMa onR BblYUCn eHUR n po!l0l\04KU KQMept> 

KOOPOUH8TbJ lIeHrpa Knacrepa 
'j' 00Cil0009000Q o 0 G 

t· ' · t 1 JXI 

1\ !\ ~ ,'\ ,\ !\ 

Xl. 
N , 	

l~"'¥bCbI 
N + Xl -X2 

X = 
2 

1-	 'X I I 

B Teop~~ KO,Q,~poBaH ~A na~Ka OW~60K lln~Hoi:! b onpellenAeTCA BeKTopOM 

OW~6K~, B KOTOPOM Bce ell~H~Ltbl 3aKnlO~eHbl B nocnellOBaTenbHOCT~ C~MBonOB 

np~ ycnoB~~, ~TO Kpai:!H~e C~MBonbl 3TOH nocnellOBaTenbHOCTJiI - e,Q,~HMLtbl /24/ 

T aK, na'lK~ ow~60K lln~Hoi:! 5 MoryT BblrnAlleTb cnellylOLU~M 06PaJOM (c~MTaeM, 

'ITO n = 12) : 
001111100000, 001000100000, 001110100000 ~T.,Q,. 

na~Ka 1 na'lKa 2 na~Ka 3 

nOll06Hbie KOHcP~rypaLt~~ na~eK (KnacTepoB) MoryT B03H~ KaTb B MHorOKaHanb

Hbl X lleTeKTopax 3apA>KeHHb1X ~aCT~ I.l . KOllbl 4>ai:!epa 3allalOTCA C nOMOLUblO nopo>K

AalOw,ero nonMHOMa, KOTOPbli:! ~MeeT B~ll g(X) = p(X )(X c + 1), r lle 

p( X ) - HenpMBo,A~MbIH nonMHOM CTeneHM rn Hall noneM ranya OF (2 m) , nop A· 

,Il0 K KOpH ei:! KOTopo r o paBeH e, np~~eM C He llenMTCA Ha e M e = 2 m - 1. 
CTeneHb nonMHOMa g( X ) paBHa Ij~cny PaJPAllOB r C~HllPOMa (~~cny I1poae

PO'fHbIX cMMBon08 r ) , a er o l1epMOA paBeH 6noKoBoi:! lln~He KOAa n , ApyrMMM cno

BaMM, 'l~cno I1poBepo'fHbiX CMMBonOB r = c + m . AnA npaKTM~ec K\llX I.lenei:! MO)t(H O 

Bo cnonb30BaTbCA Ta6nMI.laMH KO,Q,OB 4>ai:!epa An~Hoi:! n = 15 -'- 1200 1261 
B Ta6n ~Lte 3 I1p~BeAeHbl l1apaMeTpbl KOllOB llnA n = 15 .;. 99 . 

Ta6nuL/8 3 
HeKOTOpble KOAbl 4>aHepa llnA n = 15 .;. 99 

n k Ir b R c rn g(X) 

15 6/9 3 60,00 5 4 23 

33 12/2 1 6 63,63 11 10 3043 
45 18/27 8 60,00 15 12 10011 

69 24/5 12 65,21 23 22 34603145 

87 30/57 15 65,51 29 28 3706175715 

99 36/63 17 63,63 33 30 1100010001 1 
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BenWHtHa R = r/n xapaKTepl13yeT OTHOCI1TenbHYIO 1136bITO'lHOCTb B npo

~eHTax . BI1AHO, 'lTD 3Ta Benl1 '1 I1Ha YMeHbwaeTCA C POCTOM 6noKoBoi1 An\llHbl KOAa, 

nplII'leM npl1 6onbwl1 x n Benl1'lI1Ha R COCTaBnAeT HeCKonbKO npo~eHTOB, 'lTO eneAY
eT 1113 Ta6n . 4 . 

Ta6nuqa 4 
HeKoTopble KOAbl <l>aHepa npl1 n = 155 -+ 1155 

n kit b R c m g(X) 

155 145/10 
231 214/17 

391 363/28 

525 488/37 
675 628/47 

897 836/61 

1155 1070/85 

3 

6 

9 

12 

14 

20 

28 

6,45 5 
7,35 11 
7,16 17 

7,04 25 

6,96 27 

6,80 39 

7,35 55 

5 45 

6 127 

11 5343 

12 13321 
20 4100001 
22 34603 145 
30 11274767701 

B pa60Te 1251 npl1BOAI1TCA 11 TaKI1X Ta6nl1~, nonb3YAcb KOTOPblMloI npl1 AaH-

HblX n 11 b MO>KHO Bbl6paTb HY>KHbli1 nOnl1HOM g( X) , K03IPIPI1~l1eHTb l KOToporo 
npeAcTasneHbl B sl1Ae BOCbMepl1'lHbIX 'Il1cen. 

Opl1Mep ,llonYCTI1M, 'lTD n = 1511 b = 3, TorAa 

p( X) = 1. X 4 + O. X3 + O. X 2 + 1. X + 1. X 0 = X 4 + X + I, ( 1 ) 

nplol'leM 3HaK "+" 3AeCb 11 HIII>Ke 0 603Ha'iaeT CYMMy no MOAyn lO ABa. OOnl-1HOMY 
(l), KaK :310 cneAyeT 113 Ta6n . 3, cooTBeTcTByeT nonlolHOM X C +1 Xl) + 1. 
TorAa 3Ha'leHl1e nopO>KJJ.alO~ero nonlilHOMa g( X) 6YAeT 

g( X) = (X 4 + X + 1) (X 5 + 1) = X9 + X 4 + XEI + X + X 5 + 1. 

OOCKonbKY KOA 4>ai1epa L\IIIKnl1'leCKI1 i1 , TO ypaBHeHloIe 06paTHoi1 nOrlll'lecKoi1 CBA3lo1. 

C nOMo~blO KOToporo CTPOI1TCA KOAlilpylO~ee YCTpoi1CTBO, I1MeeT BillA ' 

X9 = X6 + X5 + X4 + X + 1. (2) 

Ha plolC. 4 npl1BeAeHa nplIIH~loInlllanbHaA cxeMa KOAlilpylO~ero YCTpoHcTBa, 

nocTpoeHHoro B COOTBeTCTBI111 C paseHcTBOM (2 ). Clll r Han nepeHoca X 9 'Iep e3 OTKpbl

TblH 3neMeHT VI loI cYMMaTopbl no MOAYIlIO .QBa S nOCTy naeT Ha BXOAbl Tex Tplllrre

POB, HOMepa KOTOPblX COOTBeTCTBYIOT CTeneHAM HeHyneBblx IfneHOB ypasHeHIIIA 

(2) . PaccMoTplilM npo~ecc KOAloIPOSaH\IIFI nplll ycnOBI1I11 , 'ITO KllaCTep AnlllHo i1 b = 3 

B03HIII K B MOMeHTbl BpeMeHIII, cooTBeTcTBylO~l1e 3-MY, 4-MY III 5-MY TaKTaM r eHepa. 
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8b1XOObi 
Puc. 4. eXeMa onR pezucTpaquu KoopouHaTbl TPOUHDlD KnacTepa. 

Topa na'leK IIIMnynbcoB. 3TO 3H a'IIH . 'lTO Ha BXOA KOAlil pylO~ero YCTpoiiicTBa no• 
crynaeT cneAylO~aA nocne,nOBaTellbHOCTb Cl1rHanOB 

000000000011100 

PaCCMaTplilB aA COCTOAH\IIe A'leeK per lllcTpa C Y'l eTOM eAIiIHI1U, CABlo1raeMblX 113 Mn a,Q

wero p83pF1Aa B CTapWIo1H, 11 nepeHOCOB ..,3 CTapwero pa3pAAa (cnpaBa) no uenFlM 

nor"''lecKoiii 06paTHoiii CBA311, nonY'l Io1M Ta6n. 5. K OAI1 poBaHlile 3aKaH 'l..,BaeTCA nocne 

15-ro CIo1HxpolilMnYllbca OT r eHepaTopa na'leK III MnynbcoB, TaK KaK n = 2 4 - 1 = 15. 

COcToAH..,e perlllcTpa B nlO60iii A..,cKpeTHbliii MOMeHT BpeMeHI1 MO>KHO npeACTaBIIITb 

B BI1Ae nonHHOMOB. TaK, \113 Ta6n . 5 , Ha'l IllHaA C '3 ·r o Ta KTa, Io1MeeM 

1, 1+X, 1+X+ X2, X+x2t-x~ x2+Xa.-X', x3.tX'4x ~ 

X4+ X5+X~ X5+~+X? ~+X'+X8. 

,llanee B 12-M TaKTe B03HI1KaeT Cl1rH an nepeHoca X 9 = X6 +X5 +X4 + X +l. 003TOMY 

COCTOFlHllle per HCTp8 noene 12·ro TaKTa 6YAeT 

000000011 
+ 

110011 100 rood 2 

11001111 1 

OPI1 3TOM npeAnOllaraerCA , 'ITO BHa'iane npOI1CXOAHT CABlllr co.nep>Kl1Mor O per lo1 CTpa 

11 3aTeM CIlO>KeHllle no MOAYIlIO ABa co 3Ha'leHHeM X9. OOllYlfeHHb liii nocne 15-ro 

TaKTa KOA 100000110 MO>KHO pac wlII IPpoBaTb KaK napanllellbHblM , TaK H nocneAOBa· 

TellbHblM cnoco60M. ECJ1Io1 \IICnOnb30BaTb 0 03Y, TO AOBOllbHO 6blCTPO MO>KHO onpe

AeI1l11Tb TPH napaMeTpa Kllacrepa: KooPAIo1HaTHbl Ha'lalla, cepeAIo1Hbl H KOH~a . 06bl'l

HO onpeAellAeTCA KOOPAIiIHaTa LteHTpa KllacTepa. 
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Ta6nu14a 5 
COCTOAH~e A'IeeK per~CTpaTOpa CAs~ra 

N° TaKTOB 1 X X2 X S X4 X6 X6 X7 X8 

0 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 
5 1 0 0 0 0 0 0 
6 0 1 0 0 0 0 0 
7 0 0 1 0 0 0 0 
8 0 0 0 0 0 0 
9 0 0 0 0 1 0 0 

10 0 0 0 0 0 1 0 
11 0 0 0 0 0 0 
12 1 0 0 1 1 
13 0 1 0 0 0 1 
14 1 • 0 0 1 1 0 0 1 
15 1 0 0 0 0 0 1 0 
16 0 0 0 0 0 0 1 1 
17 1 0 1 1 0 1 
18 1 0 0 0 1 0 
19 0 0 1 1 1 0 0 1 
20 0 0 0 0 0 0 
~ T.A. 

TOT cPaKT, 'ITO KOIl 100000110 HeceT B ce6e ~HcPopMaL(lo1to 0 BpeMeH~ nocTyn. 

neHIo1A KnacTepa, MO>+<HO npoBep~Tb cneAyto~Io1M o6pa30M. Ecn~ nocne 15-ro TaKTa 

3aKpblTb BXOA perlo1cTpa ~ BblnOnHIo1Tb e~e 5 cABlo1rOB, TO B pe3ynbTaTe CcPopMynlo1

pyeTcA KOA 111000000, KOTOPblii CcPOpMlo1poBancA nocne 5-ro TaKTa KOAlo1poBaHIo1A_ 

Ecn~ Ha BXOA A :meMeHTa 101 nOAaTb Clo1rHan nOrlo1'1ecKoro HynA, TO Aa t-t Hble C KOIlIo1

pyto~ero YCTpoi:;cTBa MoryT 6blTb C'IIo1TaHbl nocneAOBaTenbHblM KOAOM. 

Teop~A KOIl~pOBaHIo1A rapaHTlo1pyeT, 'ITO nplo1 TaKOM cnoco6e KOAlo1poBaH~A 
B03MO>+<Ha OAH03Ha'lHaA p er lo1CTpaL(Io1A He TonbKO Kn aCTepOB An lo1 HOH b , HO 101 Bcex 

KnaCTepoB Anlo1Hoi:; MeHbwe b . nplo1'1eM KnaCTep Tlo1na 10001 MO>+<HO paccMaTplo1BaTb 

KaK KOA, ccf!opMlo1poBaBw lo1 i:;cA OT ABYX He3 aBIo1CIo1 MbiX Cl1rHanOB. 

5. O n n1MAnbHbiE KOAbl <l>ALIIEPA 

B pa60Tax 18, 261 nOKa3C!Ho, 'ITO AnA HeKOTopblX 'IaCTHbIX cny'laes (b = 3 
101 b = 41 cy~ecTBytoT onrlo1ManbHble KOAbl <l>ai1epa 101 AaHbl Ta6n lo1L( bl nopo>+<AalO~~x 
Io1X MHOrO'lneHOB. Hanplo1Mep, ec_'l~ Bbl6paTb nopo>+<Aato~lo1i:; non~HOM 

10 

Ta6nuqa 6 
nOpo>+<AalO~~e nOJ1~HOMbl AflR onnlManbHblX KOAOS 4>aHepa 

0 r b non~HoM g(X) 

15 6 3 (X~X+1) (x4+X+11 =X6+xO+X4+x3+1 

63 8 3 (x2+X+1 1 (x8+X+11=X8+X'+X
6
+X3.t1 

S 10 3 (X~X+1 1 (X
8
+X '+X ~X+ll = Xl'iX7+X"+>C+1 

1023 12 3 2 ';0 4 3 l~Xl1 10 6
IX +X+1 1 ( +X +X +X+1 1=X +X +X +1 

4096 14 3 
2 12 e 5 S 1\ 13 12 8 4 S 2 

(X+X+1) (X +X+X+X+1)=X X +X +X + X+X+X+X+l 

• 
511 

1023 

4095 

12 

13 

14 

4 

4 

4 

(X3+X+1) ( X9+X7+X6+X 3+X 2+X+1) = X1~X8+X~X3+1 
2 1'l 4 3 2 13 10 7 6 6 4 2 

(X+l) (X+X+1) IX X+X+X+1) = X +X +X+X+X+X+X+1 

-I ~~ 6 3 1\ 1S;2 8 4 3 2( +X+l ) (X +X+X+11 =X X + +X+X+X + X+X+1 

X2+X+l)(X4+X +1) = X6+Xs+I+X6+~+X +X4+X + 1=X:+X6+ X 4+ 
+ X + 1, 

TO OK83blsaeTCfl, 'ITO AnA perl1CTpau,11101 TpoHHoro Kn8CTepa AOCTaTO'lHO I1cnonb30BaTb 

6-pa3PRllHblH perl1CTp npl1 AJ1I1He KOAa n = 15. HI1>t<e npl1BOAI1TCA Ta6J1l1ua nopo>+<

A... IO~X nonlo1HOMOS AnA OnTI1MaJ1bHbiX KOAOS 4>atiiepa. 

3AKnIOYEHL4E 

B Bbl 'lI1CnI1TeJ1bHOH TeXHI1Ke 101 B CMe>+<HbIX 06J1aCTRX TPSAIo1Ulo10HHO p 83Slo1aa

IOTCR Asa MeTOAa o6pa60TKI1 AaHHblX - napannenbHblH 101 nocneAoaaTenbHblH_ nOAa

neHl1e 6blCTpoAetiicTBYIOLUIoIX MI1KpOCXeM, TaKI1X, KaK MOAynl1 naMATI1 C BpeMeHeM 

AOCTyna MeHee 20 HC 11 CABl1rOSbie perl1CTpbl, pa60T8IO~e Ha 'IaCTOTe CBblwe 

100 MrU, cnoco6cTByeT I1X WIoIPOKOMY BHeApeHl110 B TeXHIo1KY cPl13101'1ecKoro 3Kcne

pl1MeHTa. OAHaKo Io1Cn0J1b30BaHl1e MOAYJ1etii 3u.n B B Ka'lecTBe CABl1rOBorO perl1CT

pa AaneKO He scerAa MO>t<HO C'II1TaTb onpaBAaHHblM KaK C 3KOHOMI1'1ecKOtii TO'l KI1 

3peHI1A, TaK 11 C TOI{KIo1 3peHI1R 6blCTPDAetiicTBI1A 11 norpe6nAeMotii MOLUHOCTI1. B PA

Ae CJ1Y'IaeB Bce 3TI1 napaMeTpbl MO>t<HO OnTI1MI1311POBaTb, eCJ111 AJ1A nOCTpOeHI1A yCT

POMCTB BpeMeHHbix OTMeTOK I1Cn0J1b30BaTb C'leT'lI1KI1 B COK. npl1MeHAA npl1HUl1n 

MHorOcPa30Boro ynpaBJ1eH\o1A , MO>t<HO 683 TpYAa nOJ1Y'II1Tb 3cpcPeKTI1BHYlO 'IaCTOTY 

CABl1rOBblX I1Mnynbcos snJ10Tb AO 500 MrU \01 TeM caMblM BpeMeHHoe pa3peweHIo1e 

nopAAKa 2 HC. MaHAR KaK Benl1'1Io1Hbl Pl' TaK 101 I1X KOJ1I1'1ecTBO, MO>t<H O B onpeAe

J1eHHbIX np~eJ1ax nonYl{l1Tb 3cPcPeKTI1BHbie MHor OCTonOBble YCTpoHcTBa. 
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8 	 TeXHHKe <P1II3wlecKoro 3KCnepI1MeHT8 III B npHK11aAHbiX I1ccne.QOB8HI'IAX 

Wl1poKO IIIcnonb3YIOTcA nOCllCAoB8Te11bHble MeTOAbl penlCTp81.110111 A8HHbIX. nO:noMY 

Bon poc 06 3<ptPeKTI1BHOCTI1 I1CnOllb3OBaHIo1A KO.QOB 4>8i:iep8 AflA perl1CTp8l.l1111 KJ1acTe

POB Tpe6yeT eUle BHIo1M8TenbHoro 113Y'leHHA. nplII Orp8HI1'1eHHOM MHO)f(eCTBeHHOCTI1 

perl1cTpl1pyeMblx co6blTI15:! nplo1MeHeHl1e CABl1rOBblX perl1CTpoa C 110rl1'1ecKoH 06paT

HOi:i CBA3blO MO)f(eT cnoco6cTBoBaTb 6011eo onTI1ManbHoMY Hcnonb30BaHHIO CT8H.QapT

Hb'X MI1KpOcxeM. npaBOMO'lHO T8K)f(e nOCT8BI1Tb Bonpoc 0 C03A8HHI1 H8 6a3e CABHro

BblX p e r lllcr pOB C nOnl'lecKoi'i o6paTHoi:i CBA3blO Cnel.l\ll8nH3l11poBaHHblx MHKpocxeM, 

Y'fHTbI B8R TeHAeHl.l1IJ1O K cYUleCTBeHHOMy YBsml'leHIllIO "Hcna KaHaJlOB perlllCTpal.l11111 

B cne'<TpOMeTpax tPH3HKI1 BblCOKHX 3Heprl1i:i. 
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PYKonHcb noc TynHn8 B 1iJ3.Q8TenbCKliJiii OTAen 

12 	 11 OKTA6pR 1988 rOA8. 

HHKlJtl()l( H.M. PlO-8S-742 
Merou. CHHAPOMROTO KOnuPOBaHlUI WUI nocneAoBaTeJIhHhlXCHCTeM 
o6pa60r lOl A9.HHblX B CneJ<1'poMerpax cpH3HKH BblCOKHX :meprHH 

Pa3pa60r aHlJ.hIH paHee MeTOA cHHApoMRoro KOAH POBaHHB AJIH napaIIJIeJIh
HbIX CHCTeM pentCTpau:RH H o6pa60TKH AaHHblX B cneKTpoMeTpax ~3HIOI Bbl
COKHX :meplllK npe.a.naraeTCH HCnOJIh30B3Tb B nOCJIeAOBareJIbHbIX. ycrpoKcTBax, 
TaKHX, KaK KOnblJ,eBbJe cqer 'lHKH H CABHrOBble perHcTpbl CJIOrHqeCKoij 06paT
HOH CBH3blO. PaCcMaTpHBaJOTcH npllMoPbl B03MO)lQ{OrO npHMeHeHHJI KOJIbueBbIX. 
Cqel'lHKOB C HeqeTHblM K03!J?4llmHeHTOM AeneHHJI B KaqeCme cxeM 3aAep)l(eK 
JIOrl{qeCKHX CHrHaIIOB H perHCrp8UHH BpeMeHHblx orMeTOK. ,UrrH perHCTpauHH 
OAHHO'IHbIX. KJI aCTepHblx co6brrHH npeAJIaraerCH HCnOJIb30B3Tb KOJ]JlP}'lOlltHe 
YCTpoHcrBa AJIH KOAa <l>ai4epa, HcnpauJIJUOlUerO naKeTbl olIlH60K. IIpHBoIJ.J[rcB 
TaMHUbl nopo)l(J].aJOIIl.HX DommOMOB, C nOMOlUl>lO KOrOpbIX. MO)lQ{O C03AaBaTb 
acpcpeKTHBHble KOAHp}'lOlltHe ycrpoiicTBa. 

Pa60ra BblDOllHeHa B na60paropHH BblCOKHX 3HeprHK OI1HI1. 

Coo6w..... O6MJUllleHHOI'O RIiCliii) iauepBWZ Hc:cne,uOBIUlHA. Jly6Ha 1988 

IIepeBOA O.C.BHHorpau.oBoH 

Nikityuk N.M. PlO-88-742 
Syndrome Coding Method for Sequential Systems of Data Processing ' 
in High Energy Physics Spectrometers 

The earlier developed method for syndrome coding of parallel systems 
of data registration and processing in high energy physics spectrometry is pro
posed to use in sequential devices, such as ring counters and shift registers with 
logical feedback. Some examples of possible applications of ring counters with 
odd fission coefficient as a circuit for logical signal delay and time mark regist
ration are considered. For registration of single cluster events the coding devi
ces are proposed to use for the Fire code correcting error bUrst. Tables of gene· 
rator polynomials which could be used to create effective coding devices are 
presented . 

The investigation has been perfonned at the Laboratory of High Energies, 
llNR. 
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