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HHKHTJOK H,M,, Pan>Ka6os P.C., Wa¢>paHos M • .ll. 13 - 10690 

En OK napannenbHoro KOilHPOB8HH H HH~.OpM8UHH C MHOronposonO'l:HbiX 
nponopUHOHanbHblX K8Mep 

0nHC8H 6noK napannenbHOrO KOJlHpOB8HHH HH~OpM8UHH C MHOronpoao-
nO'l:Hb!X nponOpUHOHBnbHbiX K8Mep, C>KaTHe HH¢>0pM8UHH B HeM npOH3Bo-
llHTCH 38 C'!:eT Toro, '!:TO HCXOilH8H HH~OpM8UHH npencTaBnHeTCH K8K KOJlOBOe 
cnoao KoppeKrnpyJOwero Kona Eoysa-lfoynxypn-XoKanHreMa. 3aTeM a 3BM 
nepenaercn cnaapoM 3Toro Konosoro cnoaa. EnoK o6ecne'l:naaeT C>KaTHe 
HH¢>0pM8UHH C 63 110 18 6HT npH OJlHOBpeMeHHOM Cpa6~Tb!B8HHH He 6onee 
rpex npoaono'l:eK n conep>KHT 63 MHKpocxeMbi, 

npHBOilHTCH MeTOJlHK8 paspa60TKH nono6HbiX 6nOK05, pac'l:eT HeHyne
BbiX 3neMeHTOB nonn fanya H cnoco6 nocrpoeHHH MaTPHUbi nnn naHHoro 
cny'l:aH, 

Pa6oTa BbinOnHeHa B na6opaTOPHH BbiCOKHX 3HeprHll OHHY!. 

fipenpHHT 061oeJUIHeHHOrO 8HCT.TYT& AJlepHWJt •ccne.llOB&B•I. Jly6aa 1977 

© 1977 061>e~uHeHHWU UHc•u•y• Jt~epHWX UCCAe~OIJGHUii)b6HG 

,lJ;mi C"'HTbiBaHHJI HH~i~OpMaUHH C MHOrOITpOBOJIO"'HbiX llpO

ITOPUHOHaJibHbiX KaMep /MITK/ "laiUe BCero npHMeHJIIOTCJI 

OT,IJ;eJibHbie 3JieKTPOHHble CXeMbl ,IJ;JIJI Ka)I(,II;OH npOBOJIO'"'KH. 

Taxoe peweHHe JIBJIJieTcJI .nosonb:Ho .noporocTOJIIUHM, HO 

ITpOCTbiM H Y,IJ;06HLIM, ll03BOJIJIIOIUHM HCITOJib30BaTb BbiCOKOe 

npocTpaHCTBeHHOe pa3peweHHe, Manoe MepTaoe apeMJI H 

BbiCOKYIO 3414leKTHBHOCTL perHCTpaUHH MHOrOTpeKOBbiX CO-

6biTHii. IT pH 3TOM HHiilopMaUHJI c MITK C"'HTblaaeTCJI H ne

pe.naeTCJI B naMJITb 3BM CO BCeX npOBOJIO"leK KaMepbl- He-

3&BHCHMO OT "'Hcna cpa6oTaBwHx npoaono"leK. Tax KaK 

MepTBOe BpeMJI KaMepbl H 3JieKTpOHHKH C"'HTbiBaHHJI HHiilop

MaUHH Ofibi"'HO MeHee 1 MKC, CKOpOCTb Ha6opa CTaTHCTHKH 

B OCHOBHOM onpe,IJ;eJIJieTCJI CKOpOCTbiO nepe,IJ;a"'H ,IJ;aHHbiX B 

3BM. IT03TOM.Y c poCTOM "'HCna npoaonoqex B ycTaHOBKe 

pe3KO na,IJ;aeT CKOpOCTb Ha6opa CTaTHCTHKH H B03paCTaeT 

Tpe6yeMbiH 06'beM naMJITH. Ho TaK KaK B i<aMepe O,IJ;HOBpe

MeHHO CpafiaTbiBaeT JIHWb HefiOJibWaJI "laCTb OT 06IUero 

"'HCna npoaonoqex, o6'beM 3Ha"laiUeii HHiilopMaUHH HeaenHK 

OTHOCHTenLHO o6IUero MaCCHBa HHiilopMaUHH c MITK. 3.necb 

"leTKO Bblpa)KeHO TeXHH"leCKOe ITpOTHBOpe"'He: ,II;JIJI TOrO, 

"'T06bl ITOBbiCHTb CKOpOCTb Hafiopa CTaTHCTHKH H yMeHbWHTb 

Tpe6yeMbiH o6'beM naMJITH, Ha,IJ;O nepe,IJ;aBaTb HHiilopMaUHIO 

TOJlbKO, CO CpafiOTaBWHX llpOBOJIO"leK, a ,II;JIJI TOrO, "'T06bl 

onpe.nenHTL HoM~pa scex cpa6oTaBWHx npoaonoqex, Ha.no 

HMeTb HH~i~OpMaUHIO CO BCeX npOBOJIO"leK KaMepbl. 

,lJ;nJI npeO,IJ;OJieHHJI 3TOrO npOTHBOpe"'HJI HCITOJib3YIOT na

pannenLHoe HJIH nocne.nosaTenLHoe KO,II;HpoaaHHe HHiilopMa

nHH c MITK. B xaqecTae npHMepoa napannenblloro xo,nHpo

BaHHJI HH~i~OpMai{HH MO)KHO yKa3aTb CXeMbl H3 pafioT/1,2 .3~ 
a nocne.noaaTenLHoro - cxeMbl H3 pa6oT /4,5.6/. 
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llocneAOBaTenLHhle CHCTeMhl KOAHPOBaHHB HH~OpMaQHH 
cpaBHHTenLHO npocTLI, He HMeiOT orpaHH"lfeHuii no qucny 
OAHOBpeMeHHO cpa6oTaBIIIHX npOBOnO"lfeK, HO o6naAaiOT AO
BOnbHO 6onLIIIHM opeMeHeM npeo6pa3oBaHHB. llocneAHee 
BBnJieTCJI npHHQHnHanbHbiM HeAOCTaTKOM TaKHX CHCTeM. 

M3oecTHhle cucTeMM napannenLHoro KOAHPOBaHHJI nu
llleHLI 3TOrO HeAOCTaTKa, HO npH OAHOBpeMeHHOM cpa6aTLI
BaHHH ABYX u 6onee npooono"lfeK B KaMepe AaiOT HeOAH03Haq
HLiii pe3ynLTaT. 

ABTOpaMH pa3pa6oTaH HOBhlH nOAXOA K npo6neMe na
pannenbuoro KOAHpooauuJI uu~opMauuu c MDK 171, B KOTo
poM npeAnaraeTCJI HCnOnb30BaTb CHHAPOM KOppeKTHpyiOIQe
ro KOAa, uecyiQHH BCIO HH~OpMaQHIO 060 BCeX OIIIH6KaX, 
B03HHKIIIHX B KOAOBbiX cnooax. 

Ha 3TOM npHHQHne nOCTpoeu OnHCbiBaeMbiH HH)Ke 6noK 
napannenLuoro KOAHpooauuJI uu~opMaQHH c MDK. 

.bnOK npeACTaBnJieT C060H ycTpOHCTBO, Bbl"lfHCnJIIOIQee 
CHHAPOM KOAOBOrO cnooa .6oy3a-l.loyAXYpH-XOKBHHreMa 
/.6l.IX/. PaccMaTpuoaeTcB cnyqaif, KDrAa qucno npooonoqeK 
B KaMepe n = 63 H "lfHCnO OAHOBpeMeHHO cpa6oTaBIIIHX npo
BOnO"lfeK He npeBMillaeT Tpex (t< 3 ). 

llpHHQHDHanbHa.ll CXeMa TaKOrO ycTpOHCTBa CTpOHTCJI 
no npooepO"<IHhlM COOTHOilleHHJIM .6l.IX KOAOB. 

B o6IQeM cnyqae npooepo'IHaJI MaTpuua .6qx KOAOB 
HMeeT BHA: /B/ 

1 1 ... 1 

a a3 2t-1 ... a 

a2 a6 ... a (2t-ll2 
I 

HT= I a3 a9 a(2t-1)3 
/1/ 

... 

n-l 3(n-l) (2t-l)(n-l) 
a a ... a 

I 
4 

3AeCL a- npHMHTHBHbiH 3neMeHT nonJI ranya GF (2m) no 
MOAYniO MHoro"lfneHa f (X) , n - AHBHa KO.D.a jqucno npo
oonoqeK B KaMepe/, t - qucno olllH6oK, ucnpaonBeMbiX 
AaHHhlM KOAOM /MaKCHMallbHOe "lfHCllO OAHOBpeMeHHO cpa-

6a TbiBalOIQHx npooonoqeK/. 
IJO.D.CTaBH.Il.ll- 3Ha"lfeHH.Il 0 =z 63 H t=3 B /1/, C yqeTOM 

QHKllH"lfeCKOrO xapaKTepa .bqX KO.D.OB nony"lfHM: 

1 1 1 

a a3 as 

T I a 2 a 6 a 10 
I /2/ H = 

a3 a9 a IS 

-
62 186 60 310 58 

a a =a a =a 

B KaqecToe MHoroqneH8; f(X) HaMH BM6paH npHMHTHBHblii 
MHoroqneH f(X)= X6 +X +1. 3neMeHT nonJJ. a JJ.BnJJ.eTCJI 
KopHeM 3Toro MHoroqneua. PaccMaTpuoaJJ. Ka*Ablii 3neMeHT 
DOHJI KaK BeKTOp, COCTOJIII\HH HJ m .D.BOH"lfHhlX 3HaKOB, He
uyneoMe JneMeHTbl nonJJ. ai (O$;i$; 62) npeACTaBHM cne.D.yiO

ll\HM o6pa3oM: 

a 0 = 1 = 100000 

al = a =010000 

a2 = a2 =001000 

3 = a3 =000100 a 
4 4 =000010 a = a 

as= as = 000001 

6 6 -
TaK KaK a- KopeHL MHoroqJieHa f(X)'"'X +X+l.To a +a+1"" 0 
il 
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-
a6 = 1 +a = 110000 

a6a 
.., 

a-t' a2 =011000 =-.a' = 

7 =a8 = a 2+a 3 =001100 a a 

8 =a9= a3 +-a 4 =000110 a a 

a 9a =aiO= a 4 +a 5 =000011 

a l Oa = all = a 5 + a 6 HnH, no~cTaanxx a 6 =a+1, nony'IHM: 

all=1+a +a 5 = 110001 

ll 12 2 6 
a a=a =a+a +a no~cTaanxx a 6 =a+ 1 H y'IHTbiaax, HJIH, 

'ITO 3HaK "+" 03JfaqaeT CJIO)I(eHHe IIO MO~ynJO 2, noJiy'IHM: 

al2 =1+a2 = 101000 

AHanorH'IHO abi'IHCRHIOTCH OCTaRbHbie 3ReMeHTbl nOJIH. 
IlonHOCTbJO ace HeHyneabie 3JieMeHTbi nonx ~JIH paccMaTpH
aaeMoro cnyqax npHae~eHhi a npu;wJICeHuu /eM. ma611UilY!. 

Ilo~cTaanxx nonyqeHHbie JHa'leHHH ai a /2/, nonyl.fHM 

HCKOMYIO Ma TpHIJ,Y. 
Ilony'leHHaH MaTpHU,a HMeeT 63 CTpOKH H 18 CTOJI6u,oa, 

r~e HOMepa CTpOK COOTaeTCTayJOT HOMepaM npoaono'leK, 
a HOMepa CTOJI6u,oa - pa3pH~aM CHH~poMa. 

113 3Toro cne~yeT, 'ITO HHiiJopMaiJ,HH c MilK, co~ep)l(a
IIJ,eH 63 npoaonO'IKH, 6y~eT C)l(aTa ~0 18 pa3pH~Oa. 

CocTaaHM npoaepo'IHbie cooTHorneHHH no nony'leHHOH 
Ma TpHIJ,e. )l,JIH 3TOrO no Ka)I(~OMY CTOn6u,y ablllHIIIeM HOM epa 
CTpOK, a KOTOpbiX CO~ep)l(aTCH e~HHHIJ,bl. IlpoaepO'IHOe COOT
HorneHHe, nonyqeHHOe HJ nepaoro cTon6u,a MaTpHU,bi, 
JanHrneM KaK nepawil paJpH~ CHH~poMa, npoaepo'IHoe co
OTHorneHHe, nony'leHHOe H3 aTOpOrO CTOJI6IJ,a , - KaK aTOpOH 

pa3pH~ CHH~pOMa H T .~. 
,lJ,nH noCTpOeHHH 6noKa HaMH abi6paHM MHKpOCXeMbl ~ayx 

THnoa: aOCbMHaXO~OaaH MHKpOCXeMa KOHTpORH 'leTHOCTH H 
~ayxaxo~oaax cxeMa "HcKnJO'IaiOIIJ,ee HJIH". 

IlpoaHaJIH3Hpoaaa nony'ieHHbie npoaepO'IHMe COOTHOIIIe
HHH, Mbl crpynnHpoaanH no 8 HoMepa npoaonoqeK, axo~HIIJ,HX 

6 

\J 

l 

v 
.\ 

a Ka)I(~Oe H3 HHX, TaKHM o6pa30M, 'IT06bi 6wna a03MO)I(
HOCTb HCIIORb30aaTb O~HY aOCbMHaXO~OayiO MHKpOCXeMy 
KOHTpORH qeTHOCTH ~RH !lJopMHpoaaHHH HeCKORbKHX paJpg~Oa 
CHH~poMa. TaK, HanpHMep, a npoaepo'IHLie_cooTHOIIIeHHH ~nJI 
1-ro, 2-ro, 3-ro pa3pg~oa CHH~poMa aXO~HT 18-H, 26-g, 
40-x, 43-x, 47-x, 54-x, 56-x, 58-x npoaono'IKH. EcnH 
CHrHanM C 3THX npoaORO'IeK no~aBaTb Ha axo~M O~HOH 
MHKpOCXeMM, TO ee aMXO~ MO)I(HO HCnORb30aaTb ~RH !lJop
MHpoaaHHH 1-ro, 2-ro, 3-ro paJpx~oa CHH~poMa./Ha 
puc. la- z npe~cTaaneHbi npHHIJ,HnHanhHbie cxeMbi !lJopMHpo
aaHHH 1-ro, 2-ro, 3-ro H 4-ro pa3px~oa CHH~poMa cooT
aeTcTaeHHO /. 3a cqeT 3Toro y.n.anocb a 1,5 paJa coKpa THTb 
'IHCRO MHKpOCXeM OTHOCHTeJibHO Tpe6yeMbiX no MaTpHIJ,e 
H yMeHbiiiHTb Harpy3KY Ha BbiXO~e yCHRHTeneil-!lJopMHpoaa-

Teneil. 

IlpeHMyiiJ,eCTaOM OIIHCbiBaeMoro 6JIOKa xanxeTCH TO, 
'ITO OH pa60TOCnoco6eH npH IIO~KRJO'IeHHH K ero axo~aM 
abiXO~Oa yCHJIHTeneil- liJopMHpoaa TeJieH, a abiXO~bl ero MO)I(
HO no~KJIJO'IaTb HeiiOCpe~CTaeHHO KO axo~aM rO~OCKOIIH

qeCKHX aopoT r2-922/ 9 /. IlpH 3TOM COKpaiiJ,aeTCH o6'beM 

3neKTpOHHKH C'IHTwaaHHH HHiiJopMaiJ,HH c MilK. 

HoM epa cpa6oTaarnHx npoaono'leK onpe~enHIOTCH o6pa-
60TKOH IIORy'leHHOrO Ha abiXO~e 6noKa CHH~pOMa a COOTaeT
CTaHH C HJaeCTHbiM anropHTMOM / 8 / .IlporpaMMa o6pa60TKH 
CHH~poMa CO~ep)I(HT OKORO 600 KOMaH~ ~JIH 3BM THIIa 
EC 1010 , apeMH pa6oTbi nporpaMMM - 1,2 ..we. 

HeManoaa)I(HbiM ~ocToHHCTaOM TaKoro 6noKa xanxeTCH 
TO, 'ITO COXpaHHeTCH a03MO)I(HOCTb npoaepKH npaaHRbHOCTH 
pa6oTbi u,eno'IKH npoaono'IKa MilK - ycHnHTenh-liJopMHpo
aaTenh - Ja~ep)I(Ka - TpHrrep perHcTpa. IlpoaepKa o6hi'IHO 
OCyiiJ,eCTanHeTCH IIO~aqeil e~HHHIJ, Ha ace npoaonO'IKH KaMe
pM. TaK KaK ~RH 6noKa cnoao, COCTOHIIJ,ee H3 O~HHX Hyneil, 
aHanorH'IHO CJIOay H3 O~HHX e~HHHIJ,, TO npH npoaepKe Ha 
aMXO~e 6noKa ~OR)I(HO 6MTb cnoao H3 O~HHX HyJieH. IlpH 
HaJIH'IHH HeHcnpaaHOCTeH IIOHaRHIOTCH e~HHHIJ,M, a npH He
HCnpaaHOCTH MeHee Tpex KaHanoa MO)I(HO onpe~enHTb HX 

HOMepa. 
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00 

18 
26 
~0 
43 
'+'7 
54 
Jg_____, 

HCl 2,3 PQ3P. 

23 
32 
'+'+ 
45 
52 
59 
so 
51---

a/ 6/ 

... ~---'----'------------------ ____.,, -·· --------

~ ~ 
Puc. Ja- z. JlpUHijunuaAbHble cxeMbl rjJop,wupoeaHUJI 1- zo, 2- zo, 3- zo, 4- zo pa3p.11ooe. ...... ...... 
~------------------~ 

2 
12 
14 
22 
.31 
34 
50 
52 

C (Ou 2ro 
pa3p~oo& 

Ha 4pa3p. 

e/ 

B 
2.0 
28 
37 
41 
44 
48 
59 

9 
13 

~~ 
27 
40 
51 
55 

3 
15 
23 
32 
35 
45 
53 
56 

Ha B,9 pa3p. 
J---.....--..,..c-=3.,..,.!:9,....---

Pa!p~oa 
Ha 5,1pa3p. 

z/ 

21 
29 
38 
42 
49 
57 
58 
so 
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a 8 = 100000 
a = 010000 
a2 = 001000 
a 3 = 000100 
a 4 = 000010 
a 5 = 000001 
a 6 = 110000 
a1 = 011000 
a8 = 001100 
a9- = 000110 
alO_ = 000011 
a 11 = 110001 
a 12 = 101000 
a 13 = 010100 
a l4 = 001010 
a1_5 = 000101 
aL6 = 110010 
a17 = 011001 
al_8 = 111100 
a19 = 011110 
a 20- = 001111 
a 21 = 110111 
a 22 = 001011 
a 23 = 100101 
a 24

= 100010 
a 25 = 010001 
a 

26 
= 111000 

a 
27 = 011100 

a 28 = 001110 
a 29 = 000111 
a 30-= 110011 
a 31 = 101001 

npHnO)!(eHHe 

a32 

a33 

a34 

a35 

a36 

a37 

a 38 

a39 

a4Q 

a41 

a42 
a43 

a44 

a45 

a46 
47 

a 
48 

a 
a49 
a 50_ 

a51 

a 52 
a 53 

a 54 

a 55 
a 56 

a 57 

a 58 

a 59 

a6Q 

a61 
a62 

a63 

Ta6nHua 

100100 
010010 
001001 
110100 
011010 
001101 

= 110110 
= 011011 

111101 
101110 
010111 
111011 
101101 
100110 
010011 
111001 
101100 
010110 
001011 
110101 

= 101010 
= 010101 

111010 
011101 
111110 
011111 
111111 
101111 
100111 
100011 
100001 
100000 

KpaTxas xapaKTepHCTHKa 6noxa 

1. Bxo.nuwe H swxo.nuwe ypoBHH - TT n. 
2. E,nHHH~e COOTBeTCTByeT HH3KHH ypoBeHL. 
3. Bwxo.n c OTKPLITblM xonneKTopoM. 
4. llucno BXO,nOB - 63. 
5. llucno BLIXO,nOB - 18. 
6. 3a,neplKKa npeo6pa3oBaHHJI - 65 ±5 HC. 
7. TiuTauue - +6 B,1,8 A. 

Cne.nyeT OTMeTHTL, 'ITO Taxue npu6opw MoryT 6wTL 
none3HLI npH ueo6xo,nHMOCTH C'IHTLJBaTL HH«i>opMa~HIO C 
6onLworo 'IHcna .naT'IHKOB B TOM cnyqae, xor.na o.nuospe
:MeHHO cpa6aTLIBaeT He 6onee 3 ,naT'IHKOB. 

Qqesu.nuo, 'ITO ecnu no ycnoBHRM 3a,na'IH Tpe6yeTcJI 
perucTpuposaTL 6onLwee qucno o.nuospeMeHHO cpa6oTas
wux ,naT'IHKOB, TO MOlKHO pa3pa6oTaTL npu6op, ll03B'?nJIJO• 
UUIH y.nosneTBOPHTL 3TOMY Tpe6osauuiO. 
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PyKonucb nocmynuAa e U3oameAbCKUU omoeA 
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