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KOAH pOBa HHe HH$OpMa ~ HH B r OAOCKOnH4e CKHX CHCTeMaX npeAno na
r a eT no Kp a~ He~ Me pe pew e HH e HeC Kon bKHX H e 3 a B H CHM~X npo 6ne M: 

- CO Kpa~e H He KaHan OB C4HT ~BaH HR H n peACTaBneHHe AaHH~X 

B $ opMe , YA o 6HO ~ AnR B~non He HH R pa3nH4 Horo POAd o ne pa UHH, TaK 
KaK CHrHa n~ OT AeTe KTo pOB 3apRmeH H ~X 4aCTH~ , KaK n pa BHno , 
noc Tyna~T B BHAe yHHTapHoro KOAa . H anpHMe~ 3TO - n pe06pa 30 Ba 
HHe yHHTa p Ho r o KOAa B 06~4H~H ABOH4HWH KOA n pH npaKTH4e CKH He
or pa HH 4e H H O~ MHomeCTBe HHOC TH perHcTpHpy eM~x 4ae T H~ . 

- BBeAeHHe H 3 6~T04HO CTH B H3Be CTH ~e KOA~, Han pHMep , B KOA 
rp3R C ~enb~ nOB~w eHH R n pOCTpa HCTBe HHo r o pa 3 pe WCHHR r OAOCKo n a . 

- npHMe He HHe MeTOAa CHHApOMHo r o KOAHpOBa HHR C ~en b~ COKpa
~ eH HR 4Hcna KaHanOB perH C Tpa~HH npH yeno BHH or p a HH4e H HO~ MHO
mee TBe HHOCTH pe rHeTpHpyeM~ x eo6~T H H . 

- npHMeHCHHe H36wT04Horo KOAa AnR n OB~weHHR 3$$eKTHBHOC TH 
pe rH e Tpa~H H 3apRmeHH~X 4 a C TH ~ npH o rpaHH4CHHO~ MHomeCT BeHHOCTH 
pe rH c T pH pyeM~x C06~ T H H . 

B Aa HHOH pa 60Te M~ 6YAe M paCCMaTpHBa Tb pe we HHC no cn e AHHX 
Tpe x npo 6ne M, Ta K KaK np e 06p a 30 Ba HHe y HH TapHo r o KOAa B ABOH4 
H~i1 KOA 3(/l$e KTI1 BHO BblnOn HRe TCR C nOMO~b lO n p I10p U T eTH~X wl1$pa 
TOpOB. OAHaKO I1 X Hc non b30BaHl1 e npc Anon ara e T n pUMe He HHe napan
n e n bHo- no cn e AO Ba Te n bHo r o Me TOAa o6 pa 6o TKl1 I1 H$OpMn 4HI1 . 

1. CynEPn03H l.\HOHHblE KOAbi C nEPEHEHHblM BECOH 

B ' I I 6~n l1 O T Me4e H ~ KOA~ X3 MM I1 Hra, r p3R 11 APyr Hc , npHMe HRR 
KOT op ~e , MomHO nonY4HTb xo powHe cxe M~ KOAHpoB a HHR, I1 CnOn b3YR 
CMeCHTcnH /Q3Y, y CHn HTc nH- c Me CHTe n H /. Ta KHMI1 KOAa MI1 ~ en e c ooG 

pa3HO KOAl1pOBaT b B e~H H T Hnn R ~H oHH ~X r OAocKona x, a Ta Kme B MHO
ronpoBono4H~x nponop~HoHanb H blx Ka Mc pa x / MnK/ B TCX cn y4 a Rx , 
Ko rAa 4Hcn o pc rHcTpH pYCM~X 4ac TH~ Be e bMa o rpaHH 4elfo . KpoMe TO
r o , B AdHHOH pa60Tc M~ 6y~eM paccMaTpH BdTb TonbKO onpcAcneH
H~i1 KndCC KOAOB, KOT O P~H B nHTepdType nony4Hn Ha 3 Bd HHe cyne p
n03H ~ HOH H ~X / 2 / . KOA Ha3~B dCTCR cyn epn 03H ~ 110H H~M, ecnH COAepmHT 
n K OAO B~X e no B, Kor Aa An R nonomHTcnbHo r o 4Hcna ~I 6yneBd cyMMa 
m pd3nH4H~x KOAOB~X e n OB OTn H4ae Tc n OT K a~Ao i1 APyroH eyMMbl m 
HnH MCHbwe 4l1Cna KOAOB~ X e n OB. KPOMC l o r a , 3T l1 CYMMU Aon~H~ 
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n pa KH14e CK>1 3 TO 3 Ha4>1 T, 4TO CKn a AblBa Tb , Ta K>1 e KOAO Bble CnO Ba MOH<
HO C nOM O ~b~ CMe C>1 Te n e A KaK OnT>14e CK>1 X, Ta K >1 3neK T p OHH~X 1$3Y , 
3neMe H T~ ~n~ / . B W>1pOKO p a CnpOCTp a HeH H~X cno c 06 a x KOA>1 pOBa H>1 R 
o nepa ua u CYMM>1 pOBa H>1R KOAOBblX cn o a B bln onHR~T CR no MOA yn~ 2 , 
OAHaKO OTCy Tc TB>1 e Ta KI1 X OnTI14eCK>1X 3neMeHTOB npI1 BO A>1 T K He o o 
XOAI1 MOCT>1 >1CnOn b30B a HI1R AnR CB e TOBo A KOA>1 POBKI1 c yne pn0 3 >1 U>1 0 H
H~ X KOAOB, KOT o pble MeHe e >1 3Y4eH~ H HMe ~T XYAW>1 e n ap ilMeTp~ 

no cpaBHe H >1 ~ C KOAa MI1 , HMe~~ >1M >1 an re6 pa >1 4 ecKY~ CTpy KTy py , 
C uen b~ on peAen e HI1R Cn OH< HOCT>1 c x e Mbl KOAHpOBa HHR B rOAOCKO

n>1 4e CK>1 X C>1 CTe MaX B pa GoTe / l 1 6 bln >1 BBeAe Hbl TaKHe na pa MeT pbl , 
KaK K0 3 cPet!>1Ul1 e HT c >t< a T>1 R Kc ' K03cP$>1 U>1 e HT pa3B e TBne H>1 R Cl1 r Hana K p. 

K03cP$H4I1C HT 0 6l>eAHHeHHR K Cl-1 r Han OB >1 n po v e e , Dblno no x aaauo ,o 
4TO W>1 pOKO >1 3 Be CTHbll1 KO,q f P3R C He KOTOpblM>1 o rO BOpKa M>1 MOH<HO 
C4>1 Ta Tb cyne pn0 3>1 U>1 0 HHblM KOAOM. ecn >1 n peAnOn OH< >1 Tb , 4TO r OAO
CKo n np eAHa3 Ha 4e H AnR pc rH CTpa 4 >1 >1 OA HO ~ >1 Ton bKO OAHOA 4 a CT>1Ubi 
>1n>1 ABoAHoro Kn a CTc pa . Pa CCMOTp >1 M Ma TpHUy cBR 3 e ~ , 06pa 3 0 B a H HY~ 

4-pa 3 pRAH blM KOAOM f P3R: 
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[lxo Abi Bbl XOAbl 

Ka lKAOMY cT on GL\ Y B Ma T pH I~ C 11'\ nOCTa BneH B COOTBe TCT8 >1 e C4 >1 HT>1 n 
n RTO p "1 ' "2' " 3 ' " 11 I !, ' a l<a lllAOI1 CT pOKe - CMe CHTe n b I lI>3Y1 
N -;- N4 . 1{03$(/l >1 4 I-leHTbl Ke , KII paBHbl 4 >1 8 COOTBe TCTBe HHO, Ta K 

1 
KaK n03>1U>1>1 e A>1 H>1 U B CTpOKilX Mil TPI-1 Ubl HI onpeAenR~ T HOMep CU>1 H
T>1nnRTOpa, OT KOTo po r o CHr Han nocT yn a e T Ha CMeC>1Ten b , a I1X 
KOn >1 4 e CTBO paB HO K0 3cP$ >1 4I-1 l: ItTY 06l>e A>1 He HI1 R . 3Ta BeJl>1 4 1-1 Ha He MO
lKeT 6b1 Tb Cn l-1 WKOM Gonb woA , TilK Ka K nno~aA b $ 3Y Or pa H>1 4eH a >1n>1 
Hy H<H bI 0 4C Hb TOHK>1 e c Be TOBOAbi K03$ $I-1 Ul-1 e HT pa 3 Be TBn e HI-1 R C>1r Hana 
B AaHHoM CJlY4a e RBJlReTCR BCn l-1 4 >1 H0 l1 ne peMeHHOI1 : OT ne p Bo r o 
CUI-1HT >1 nn RTOpa C>1 rHan no cTyna cT Ha O,qHH $3Y, a OT 10 - r o - Ha 
a c e 4eTbl pe. 

HeTpy,qHo npOBe p>1 Tb , 4 TO B Ma Tp >1 ue H >1Me eT MeCTO c OBna ,qe H>1e1 
Ta K>1 X fiyri eau x Cy MM, Ka K II v II 1-1 n ,) V " ; " V II H 1l v n , n V n

1 :.! ~ 3 4 !) 5 6 9 10 
>1 1l

10 
V "11 ' "1 3 V " 14 >1 " n~ VIl 1 :1 ' 4 TO np l-1 BOA I-1 T K yxy,qwe HI1IO n po-

CTpa HCTBe HHo r o paap eur euua «oopnauar ABOI1Hbl X icn a c r e po a B 3 TI-1 X 
n03H U>1 RX nO c pa BHeHl-1 1O C APyrHMH. 

AnR pa a pe ui e aaa OTl~e 4e H H blX uuuie He o n pe ,qene HHOCTel1 aB To pOM/3/ 
np eAn OlKeHO BBeCTI-1 e ~e 0AHY 1-1 36b1T0 4 HYIO CTPOKY, r Ae eAI-1 H>1U~ 

pacnonar alOTcR B TaKI-1 X n03H4 HRX, 4T0 6bl 3 TI1 Heo npeAeneHHOCTH 
' 3/6 bln H YC Tpa He HbI . B pe 3yn bTa Te HMe e M MaTp l-1 UY 11 2 ' .. 

1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 
011 110000111100H2 000111111110000 
00 0 0 0 0 0 1 1 111 1 1 1 
10 01 00 0 01 0 0 1 0 0 0 

B 3T 0l1 MaTpl1ue 6yne Ba CYMMa Bce B0 3 MO lK H~X ,qByX COC eAH>1 X cT on6 

UOB pa 3n H4 Ha . Ec n l-1 Tpe6yeTcR 0,qH03Ha 4HaR pc r HcT paUHR TPOI1HblX
 
Kna CTe pOB, TO no KpaHHel1 Me pe He 06 xoAH MO ,q06a BHTb ~e OAH y
 
CTpOKy , co,qe p>t<a~y~ e ,qHH >1 UbI Ha 3,7 >1 14 n0 3 1-1 4 >1 RX:
 

1 1 0 0 11 0 01 10011 0 
, 0 1 1 1 1 0 0 0 0 1 1 1 1 0 011 = 3 0 00 11 1 1 1 1 1 10 0 0 0 

0 0 0000 0 1 1 1 1 1 1 1 1 
100 1 0 00 0 1 0 0 1 0 0 0 
001000101000 0 1 0 

B MaT pl-14 e H~ cOB n a,q a~T KOA bl np >1 CyMM>1 pOBa Hl-1>1 2.3. 4 >1 3,4 , 5; 
8 , 9 , 10 1-1 9 . 10 , 11 ; 10,1 1, 12>1 11,12, 13 c To n640 B. Ta KHM 06pil30M . 

ecn >1 BblnOn H>1 Tb CBeT OBY ~ KOAHPOBKY 
4 2 ~ 4 5 \)1 8 9 10 Ii 12 I! t4 t5 

~ 

B COO TBe TCTB>1 1-1 C Mil Tpl-1 4ei1 11 
3 

, TO 
I 1 B Ta KOM rOAoCKone B0 3MOlll Ha O,qHO
I 1 3Ha4 HaR pe r >1 CTpa 411 R TpOHHblX Kna c 
i 1 TepoB. Cne AyeT 3aMeT>1 Tb . 4TO K03$ i 1 

$>1U>1 eHT C>t<a T>1 11 pa CTe T C yBen>14 C

H>1eM 4>1 Cna pa 3pRAos KOAOB f p3 R.
 
S TO speMR KaK 4 1-1 Cn O AOnOn HI-1 Te n b


1 1 4 HblX CTPOK OCTaCTCR liC>1 3 MClt ltblM. 
o 0 i Han paa ep , npu m =4, B cnyvae pc
I I 0 

r >1 CTpa UHH TP O ~HblX KJlil CTCPOB. f I 4 
K c = 15/6 =2. 5 . a n pH m =6 - K e = 
= 63/ 3 ::: Ii H T. A. Pacc r auoaxy CAH
H>1 4 B ,qo nOnHI1 TCn bHblX CTPOKilX MOlll 

I 1 1 HO Bbl nOnHI-1T b C n OM~blO 3BM. 
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00 I Ha p>1c. 1 npHBCACHbi cxeM bi KOnHpo , • 0 
BilHHR AJlR CL\I1IH>1nnJ1 UHOllliOr o rOAO I I i 

o i i CKona c n OMO~b~ OGbC Mlroi1 M ~ CKI1. 
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HnK17/ n · .nOCTa BHTb B COOTB eTCTB He C~ H H T H nn~~HOH H ~ R MaTepHan, a n03 H ~H~M . PH Ta KOH cxexe KOAHpOBaH HR KamAbl H H3 n C411HHtnnRTopOB 
2 

Hyne ~ - np 03pa4 H~ R nneKCHrna3 . In '" k" , n - ueri oe 4Hcno l pa CCM aTpHBa e TCR Ka K 3neMe HT KBa Apa T-
Ka K BHA HO H3 pHc .l a, ecnH KOAHpOBa Tb 06b1 4H~M KOAOM , TO OAH  HoR MaTpH4b1 . COA ep}Ka~ eR Jk CTpOK 11 CTon bKO *e c Ton6 40B . Ka K 

HaKOBoe 3Ha4e HHe nonY4a eTC~, Ha npHMep , npH cpa6a T~ Ba HH H C ~ H H c ne ACTBHe 3Tor o . Tpe6y e TcR \fk ~3Y o np H4eM BenH4HHa K03$$H ~ HeH 
T Hnn~TopOB ~ a n0 3H ~H~ X 6 H 7 HnH 13 H 14 . npHMeHeHHe 06bl4Horo 
KOA a rp3~ n03B on~ eT B 60n bwHHcT Be cny4a e B pe rHCTpHpOB aTb AB O~

H~e Kna CT e p~ . CxeMa KOAH pO Ba HH~ , H 3 0Gpa*eHH a~ Ha pHc . 16, n0 3BO
n~ eT 0AH03H a4 HO pe rHCTpHpOBaTb Bce ABo~H~e Kna CT e p~ , a TpoR
Hble p er H CTpHpY~T C R C O WH6KO~ Ha 2-3 n03 H4HH o ~nR oAH03 Ha 4 Ho~ 

perHCTpa 4HH T PO~ H~ X Kn aCTepOB MO*HO Hcnon b30 BaTb cx eMy , H306 pa 
*eHH Y~ Ha pHc . IA. Cnpa Ba Ha pH c yHKe npeAC T aBneH~ COOT BeTC T B Y~

~H e KOAOB~e KOM6HHa4HH. CTpen KaMH 0603Ha 4 e H~ TpeKH 4a CTH4. 

2 , CYnEPn0 311l.\~lOHHbI E KO~bl C nOCTO}1 HHbIH BE COM 

KOA C nO CTOR H H~M Be COM xa p a KT epH3 yeTc~ TeM, 4TO BO Bc ex 
K OA O B~X cn OB ax COAe p*H T C~ OAHHaKOBoe 4Hcn o eAHHH4. npocTeRwHM 
R BnR e T C~ KOA C Be COM, p a B H~M eAHH H~c . B' l' HaMH npHBoAHncR 
np HMep KOAa An~ 06 Ha py*e HHR Knac Te po B AnH Ho R S 5 npH BenH4HHe 
Kc = 5. Cy ne pnoaauao uuue KOAbi C BeCOM W = 1 HaWnl1 npHMeHe HH e

14 ') , 
An~ c*aTH ~ Aa HH~X , per wc r pa pyeaa x B MnI{ ., C Ka TOAHblM C4HTbl
Ba HH e M. KOAHpOBa HHe Aa HH ~X , npl1 BeAeHHoe B pa60T e / 4/. MO* HO 
npeACTaBHTb B BHA e MaT pH 4~ CBR3e~ I I , c OAe p*a~e~ 24 c Ton64a 

01
H 7 CTpOK: 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
001 000 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 
000010000 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 
o 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 
010000010 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 
000100000 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
00000100 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 

OA HaKO C nO MO~b ~ Ta Ko r o KOAa MO* HO 0AH03Ha4HO pe r HCTpHpOBnTb 
Ton bKO Tpo~H~e KnaCTe p~ . HanpHMe p , B MaT pH4e H

4 
HMe~T C R rpyn n ~ 

OAHHa KO B~X c Ton6 40 B. Pa BH03Ha4Ha TaK*e 6yne Ba cyMMa 11 , 12 , 13, 
14 H 18,19 , 20 H 2 1 cTon6 ~oB . ~n~ 06ecn e 4e HH R cpa 6a T~Ba H Hn Tpex 
npOBon04 eK OT OAHOR 4 a CTH~~ B Mn K C03AaeTCR He06xoAHM~ R pe*HM 
H ManblR war HaMOTKH. Ta KHM 06 pa30M, KOA C w= 1 ofic cneuu aae r 
npoc r o r y cxe Mbl KOAH pOBaH HR, x o pourua K03ctx!l H4HeHT c >~a THR, HO 
HMeeT 0~ pa H H4eHH~e B03MO* HOCTH. 

60nee WHpOKoe npHMe HeHHe Hawen cy nepn 0 3 H4HoHH~~ KOA C w =2 . 
Ta K, B pa60Te / 6/ npHBOAHTCR onHc a HHe C4HHT HnnR4HOHHo ro r OAo
CKo na , cOAe p*a~e ro 32 C4HHTHnnRTopa C pa3Me paMH ,0,0 90 x4 x1 CM3 

Ka*A~~ ~ 16 $3 Y. COK pa~eH H e KonH4eCTBa $3Y 6 ~n o AocTHrHyTo 
3a C4e T cxe M~ KOAHpOBaHHR, KOTop aR pa He e Hcnon b30 BanaCb AnR 

4 

Ta Kc pacTe T C POCTOM n . NaTpH4a C B R 3 C~ npH n =1 6 HMeeT BHA . 
1 1 1 1 000 0 0 0 0 0 0 0 0 0 
o 0 0 0 1 1 1 1 o 0 0 00 0 0 0 
0 0 0 0 0 0 0 0 1 1 1 1 o 0 0 0 

10 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1H ~ :, 1 0 0 0 1 0 0 0 1 0 00 1 0 00 
o 1 0 0 0 1 00 0 1 0 0 0 1 00 
o 0 1 o 0 0 1 o 0 0 1 00 0 1 0 
o 0 0 1 000 1 000 1 00 0 1 

I1 cn on b3YR onHca H HY~ Me ToAHKy. HeT pYAHO npoae pHT b. 4TO B Ta KOM 
r OAOCKone B03MO* Ha 0AH03Ha4HaR pe r HCTpa 4HR OAHOR 4a cT H4~ , 

a Ta Kmc ABoR H~x H TpoRHbl X Kn aCTe pOB. Pe r HcTpa 4HR KnaCTe pOB 
AnHHoR 4 non yva e r cn C He 60n bwo i1 oW H6 KOA B HeKOTop blX n0311411RX. 
Ecnl1 me CnOml1T b KOAbl B c Tonb4 a x 1 , 5 H 4 . 5 . TO nonY4aOTCR 0AI1 
Ha KOB~e 4Hc n a . I1 H~M I1 cnoB aMH, 0AH03Ha 4HaR pe rl1CTpa 411 R AB yX 
4a CTI1 4 npl1 Ta KOM KOAl1po aa Hl111 He B03MO*Ha . 

HH}I(e 6YAe T nOKa 3aHo, 4TO Ma TpH4Y Hs MO* HO yco Be pwe HcTBo
Ba Tb C ~en b~ cy~ecT BeHHoro YBenH4e HI1R Ta Ko r o BamHoro na paMeT
pa , Ka K Kc .Ta K, npH 4Hcne 3n eMeHTOB B r OAoc Kone n= 15 , TaKaR 
MaT pH~a HMee T BHA A 

B C ~ E 
' 1 0 [) 0 0 ' I 0 0 0' 'T1fo 1 0 1 
o 1 0 0 0 0 1 000 1 001 1 
0 01 0 0 0 0 1 000 1 1 1 0H

6 
c 

0 0 0 1 0 0 0 C 1 1 1 1 000 
o 0 0 01 1 1 1 1 0 0 0 0 0 0 
111110000000000. 

B OTnH4He OT MaT pH4 ~ 'I s . Aa HHaR MaT pl1 4a HMeeT 3a C4eT 60n bwe
ro 4H cna cTon640 B nY4wHi1 K03$$11 411e HT C}I(a n 1R Kc = 15/6 = 2 , 5 , 
H 3Ta BcnH4HHa paCTCT C YBcn H4e HHe M 4Hcn a 3ne Me HTOB B C4HHTHn 
nR4HOHHOM r OAOCKone I pHc .2/ . Cnoc06 nonY4eHI1R MaTpH 4b1 TH na He 
AOBon bHO npOCT. ~HK cHpy eM 4Hcn o CTpOK N. TorAa 4Hcno cTon640 B 
Kt I II, ecru- Y 4 HT ~ B a T b , 4TO B K<:UK AOM 
i~ ~ c Ton64e COAep* HTCR ABe e AI1 HH4b1 , 
20Il 
16 

~/'l
~ . ",. 

6YAeT 
2 N(N - 1)

eN~ --- = 
1 • ~ 

n . 

I I /' 
12 
10 
I 
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1'1Il.: . 2 . l(I'II JlLIC, xapnx r cpn a yiomae 
UCJlIl 1II Ill Y K,. il,JIlI iJ,IIY X cxea KOAII

I PU U OlII IU1: I .2 - xonapoa a n a e 
2 C 1I0M0l.l.\bJO M;j 'J·pHJ.t T u n a " s H H6 

I tOO lOU lQO l,OQ 5'0 600 '00 100 '00 1000 n COOT lJ e T CT llC II IIO . 
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He3 aB~C ~MO OT B en~4 ~H N ~ n Ma Tp ~4a T ~ na He ~MeeT cneAy~~ ~e 

nap aMeTpw. OHa COCT O~ T ~ 3 N -1 rpy nn Irpynnw A,D,C,a ~ E/, np~

4eM B n epBo~ rpynn e cOAe pm~T cA N -1 cTon6 40 B; BO BTOP O~ N - 2 
~ T.A , B nocn eA H e~ rpynne cOAe pm~TcA OA ~H cTon6e 4 . K03¢¢~4~ eH T 

pa3 B eTBne H~n c~r Hana Ann Bce x nn a CTHH oA~Ha K o B ~ paBe H AByM; 
K03 <1l <ll ~4~eHT 06"beA~He HH R CHrHanOB K 0 Ta Kme OAH HaKOB ~ paa e u N-l 
14~ c no BXOAoB CMeC~T enA c~ r H ano B/ o K03¢¢~ 4~e HT cmaT~A Kc cy~ e cT

BeHHO pacTeT C B en~ 4 ~ Ho~ n. Ha p~ c . 2 npOBeAe Hw AB e K p ~ swe , 

xa pa K Te p~ 3y~~~e Ben I1 4 ~ HY Kc C pOCTOM n AnA AByX cxeM KOA~ po B a 

H~ A I MaT pH lI~ H5 ~ H6 / , 
B np~nom e H H H AaHbl 60nce KOMn a KTHble aa nacu Ma Tp~ lI bl H5 ~ ~, 

rAc c Ton6 l1~ C lIen b~ cOKpa~ eH~n 3a n~caH~ s B~Ae Boc bMep~4 Hwx 4 ~

cen , n p~ 3TOM n p~ HA To , 4TO Mn aAw~~ pa 3pAA H a xoA~Tc A B n e p Bo~ 
cTpo Ke I XOTA 3TO ~ He 06 A3aTe n bHol . nOpa3 pAAHoe cno ~e H~e BOC b
Me pH4HbiX 4 ~c en au nonaae r c a no n pa aa ny : 1+0= 1; 1+1= 1; 1+2=3 ; 
2+4=6 ; 1+3= 3 ; 5+6=7; 6+6=6 ; 1+2+4 =7; 3+4+1=7 ~ T. A. C~MBonaM~~ . 
I 3 ~ I 4 0603Ha4 e HW 6yn eB ~ CyMMW Bce B03MomH blX AB yX, Tpex ~ 4e
T~pex coceA H~ X cTon6 4o B Ma T p ~ 4 H 5 ~ H6 COOTBeTCTBeHHO. B ~A HO , 

4TO CYMM~ ~ 2 ~ 1 3 AnA M aTp~ 4 b l 1/ 5 p a 3n~4H bl , Ilp« C YMM~ pO B aH~~ 

4 coc eAHHX c Ton64o B nony4 a e TcA pnA OA ~ H a KOBblX 4Hcen . AnR Ma T p~ 

4b! 1/ cOBnaAeHMe AByX Cy MM ~Me eT MeCTO AnA ~2 H Tpe x - AnA ~ 3 .
6

C 4enb~ Y CTpaHeH~A 3T ~X Heon pe AeneHHocTe~ Ann CyMM ~2 MomHO
 
nOMe HATb MeCT aM~ c Ton6 4bl 1, 14 H oT6poC~T b nocneAH~~ . B pe3 yn b

Ta Te nony4 MM Ma T p ~ 4Y 11 KOTo paA HMee T r op a 3AO 60 n bwee 3Ha 4eH~ e


7
,
 

Be n~ 4 ~HW K no c p a BHe H~~ C Ma Tp~ 4 e ~ "5n p~ n p04 ~X paBH WX na pa
c 
Me Tpa x 

o 0 0 0 01 00 0 1 0 01 1 
1 1 0 0 00 1 00 0 1 000
 

11 I 1 0 1 0 0 0 0 1 0 00 1 1 0
 
7 o · 

000 1 0 0 0 0 1 1 1 10 0 
o 0 0 0 1 1 1 1 1 0 0 0 0 0 
o 1 1 1 1 0 0 0 0 0 0 0 0 1 

no aHano r~~ He TpYAHo no cTpoMT MaT pM4W TMna H7 AnA n p o~ 3 Bon b 

HblX 3H a 4e H~~ N ~, COOTBcTCTBe HHO, n , ~n~ Hao6opoT, BHa4a ne cn e 
AyeT nocTpo~Tb MaTp ~ lI Y T~n a II G M nOMeHATb MeCTaMH nep BW~ H no
cneA H ~1iI Cr ontiuu , 

Ha pHc . 3 np ~B eAeHa cxe Ma CII HHTHnnRII HOHHo r o rOAocKona, Y KO TO
po ro CBR3H Me~AY C I..I ~ H T HnnR TopaMH ~ ¢3Y B~non He H bl B COOTBe Tc TBHH 
C MaTpH lI e~ "6' r OAOCKon COAe p ~~ T 15 ClIM HTMnnATopOB, pa3AeneHHblX 
Ha 4 r py n n~ A, B, C, a ~ E, we CTb ¢3Y, C B eTOBOA~ 7 ~ 12 H CB e TOBOAbl 
CMeC HTen~ 13 0-1 8 . 

B pa6oTax / S ,91 KOA C nOC Ton H H~M BeCOM, cOA e pma~~ ~ no T P~ e A~
H~ I..I ~ B Ka~A O M cTon6l1 e , ~c n onb 3y eTcA KaK AnR CO Kp a~eH HA 4Mcna 
¢3Y B rOAOCKone, TaK M AnR nOB~weHMA 3¢¢e KT ~ B HoC T M per~cTpa ll~, 

OAH0 4aCT~4H~X C06W T~~ . n p~ 4eM Ha 18 C lI~HT ~ nnR lI ~OHH~X nnac T~ H ' ~ 
no 'rpe fioaanoc s uiec r s ¢3Y. r1aT p~ lIa c Bn 3elil li s AnA r a xo r o r-onoc xona 
~MeeT cneAY~~H B~A: 

6 

Pa c , 3 . TIp IIM e p 3 K OHON H"4 H O H cx e Mb l 

KOAllp OB a lffiR C ~IIHTllnnR~1I0 HHor o ro 

AOCK on a , B K O T OpOM IIcnon b 3 Y WTCR 

CBeTOBOAbI II C B e T O B OA bI-C MeCIITen ll : 

1';'6 - C!lJY ; 7 ~ 1 2 - c ae T O B OA bl ; 

13 ":'1 8 - C B e T OB OA b l- C t·l e CIIT eJIII ; 

A,n ,C, ll " E - rpynnw C~H HTHnn H TO 

pOB , n = 15, N = 6 . 

11 011 0 1 0 0 1 1 01 0 0 1 0 0 
10 1 1 01 0 1 0 1 0 1 0 I 0 0 1 0 
o I I 0 J 1 0 0 1 0 I 1 0 0 1 00 1 

8 111 0 0 01 11 0 0 0111 0 0 0
" 

000 1 1 1 111 0 0 0 0 0 0 1 11 
000 00 0 0 00 1 ) ) ) I ) 1 I I 

C nOMO~ b ~ 3n eKTpOHHWX c xe M onpeAenne TCA Kon~ 4eC T BO eA~ HM 4 

B cnOB e . E c n~ 4~ cno eA~ H~1I 6onbwe , 4eM 3 , TO ~M enH Me CTO MHoro 
4 a C T~4 Hoe co6 wT ~e Hn~ KnacTep. B npO T~ B HOM cny 4a e 6wna 3a pe 
r ~ cT pHpoBaHa OAHa 4 a cT~l..I a, Aame ecn ~ no Ka Ko~- n~60 np~ 4~ H e He 
c pa60Ta n OA~H HnM ABa CBeTO BOAa. KOA C BeCOM T P~ ~ cnon b 3ye T cA 

T a K~e B n03H 4~oHHO-4YB c TBH Ten b HoM He~ TpOHHOM AeTe KTope , r Ae 
/ 9 1 B Ka4e CTBC ca c TOBoAO B npHMe He Hbl r~6 K~e on T~ 4eC KHe C BeT O BOA~ 

3 . CynEPn03Hl!HOH HbIE I<DAbl. nOnY4AEMbiE HA 6A3E 64X- KOAOB
 

B/ I O

: onM CilH 6nOK nnpannc n bHor o KOAMpOBa HHR H H O opMallH ~ C MHO

r onpOBon04HblX npon op~~OH~ n bH~X Ka Me p , OC HOBa HH~H Ha C BO~ C TBC 

CHHAPOMa «oppek r apyonc r o £ilIX-KoAa ~c n p aBmn b OIlJH6KM B K OAO B ~X 
c nOBa x . 6nOK 06c cne4~B aeT cma T ~l C H HQopMallH~ C 63 AO 18 6HT np~ 

OAHOBpe Me HHOM cpa6a TblBilllHH HC Gonee Tpex npOBon04 e K. npHHIIHnHa nb 
HaA cxeMa Ta Ko r o Y CTp o~ cTH a CTpOHTCR no npOBep04 H~M COOTHOWC HHR M 
64X-KOAOB, a B Ka 4eCTBC norH4e CK~ X 3n CMCIITOB Hcno nb3YlOT Cl1 cyMMa 
TOPbl no MOAyntO ABa. B 3TOM cn yvae AOCTl1ra CTCA lIaH6 onbwH~ 3¢¢CKT 
c ~a TH A , T. K. npH cyMMHpoBa HHH AB O~4HblX cnOB no MOAynlO ABa nony 
4aeTC A Gon euie pa3nH4Hblx KOMGHllallHH, 4CM npa c nO~e HH I1 no npaaanaa 
6yne BoH CYM M~. Pa CCMOTpHM T P ~ KOAOB ~X cnOBa: 0 11111 , 101111 
H 111 110. CKnaA~Ba R nepBoe c nOBO co BTOPblM H TpeTb HM no MOAyn ~ 

ABa , non Y 4~M 110000 H 10000 1. B TO me BpeMR np~ CYMM H p oBaH~ ~ 
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no npaB~naM 6yneBo~ CYM M~ B 060 ~ x cnY4a~ x nonY4aeTC~ oA~HaKoB~ ~ 

pe3ynbTaT 111111. OTC YTcT8~ e B HaCTo~~ee Bp eMR MaCCOB~ X nor~4 e

CK ~X 3neMeHToB, KOTop~ e B~nonH ~ n~ 6~ onepa4~~ ~ HBepc~~ HaA CBe
TOB~M~ c~rHanaM H , np~BOA~T K He06xoAHMOCTH nOHCKa cynepn03 ~ 4~ oH 

HblX KOAOB, AnR KO T OP ~ X npoa e po vuue COOTHo we HHR MOlll HO 6bln o 6bl 
nonY4aT b C nOMO~b~ CMeC HTene~ . B / 2/ p a CCMOTp e HO TP~ cnoc06 a no
nY4eHH~ T a K~X KOAOB. 3Aecb M~ p a CCMOTpHM OAHH ~3 HHX, KOTOP bl ~ 

OCHOBa H Ha TOM, 4 TO ecnH B Ma TpH 4e npo Be p04 H~X COOT H ow e H ~~ 64X
KOAa , Hc n pa BnR~~ero ABe oWH6K~ , BblnOIl HHTb nOAcTaHo BKy 0 ~ 01 H 
1 "' 10 /T . e. YABOHTb 4Hcno pa3pRAOB B npoae po -u - u x CooTHo we HHRX/ . 
TO n pH KOAHpoBaHHH Ta KHM KOAOM B C4H HT~nnR 4HoHHOM r OAo CKo n e 
B0 3 Mo mHa pe r HCTp a 4HR c p a 6 a TblBaH HR ABYX p a3n H4 H~X nIl a CTHH. B03
Bpa THMCR K Hawe My n pHMe py . nO CIle nOACTa Ho BKH KOAoBble CIlo Ba 6 y 
Ay T HMeTb BHA: 011010101 010, 100110101 010 H 1 ~1 0 1 0 10 1 0 Q l . He 
TPYAHO npo ee p wr s , -ITO n p H '",o p a 3 pRAHOM H ; ,o n Ci p HOM ClTOm'':: HHll 3 T11X 
CIlOB no n p a BHIla M 6YJ1 e BO~ Cy MMbl nonyva er-ae «ono aue cno aa 6 YAYT 
pa 3nH4H~ . 3 $ $e KT c ma THR p a CTe T C POCTOM 4~ C Ila n .TaK , n p H " =63 
H t =2 /4H CIlO C06 ~T H ~/ Kc = 63/2 4 , a n p H n = 1000 Kc = 1000/ 40. 
B 0 6~eM c n y 4 a e np~ I = 2 4Hcno p a 3pRAoB B n pOBep04Hbl X COOTHO
we HHRX YAOBn e TBopR e T He p a BeH c TBy n ::, 4 In , r n e In - cr eneas He
n pHBo AHMo ro non HHoMa, Ha A KOTOPblM 06 pa 3 y e TcR n Oll e r a ny a GF(2 III ~ 

'rora a 4HCIlO pa3n ~1 4 H blX KOAOBblX cnoa H cynepnoaau ao -u-oro KOAa 
paauo: n = 2 N / 4 - 1 . Ma KcH Ma Il b Hoe 3 Ha 4eHH e nOIlY4 a e TCR npa n = 4m. 
T a K, np a m= 8 , N = 32, n = 256 H K = 8. c 

n p H t = 3 3epepe KT C}Ila n lR n OIlY4 a e TCR npH 60nbWHX 4~cna x n , TaK 
KaK B 3TOM	 c n y4ae He06x o AHMa nOACTa HOBKa Bc eB03MO}ll HblX nap 

00 .... 1000
 
01 -. 0100
 
10 0010
 
11 0001.
 

3epepe KT cma THR np« t = 3 nonY4 a CTCR npa 6 0 n bWH X 4Hc n a x n > 104 
• 

4~ cno pa3 pRAo B, nonY 4a eMblx AllR n p() Bep04 H ~x Co o THow e HHH , nOIlY
4a e TCR H3 COo THOUle HI1H N = 6m(3m - i ) . To K, n pH m= 16; n =2 16 - 1 ; 
N =451 2 H K ; 8 . c 

3AKnlO4EHHE 

AHa llH3 p a 60T, B KOTOPblX npllMeHRIOT CR KOAb, C uen s» COKpa L'~e H I1R 

K3 Ha n0 8 pe r HCT pa 4HH B C 4 HH THnIlR ~ HOHH blX r OAOCKo n a x H MHor o npo 
Bon04~~X np onOP4HO Han b H~X KaMepax, nO~a3b1 Ba eT . 4 TO B Te4eHHe 
nocneAHHX 20 ne T /CM. CCblnKH B/1/H B AaH Ho H CTa Tbe / B OCHOBHOM 
HcnOll b3 YlOT CR KOA r p3R H pa 311 H 4 H ~e BapHaHTbI KOAo B C nOCTO RHH~M 

Be c o M. npH4 e M BO Bc e x cny4aRx r OAOCKo n bl Hc n o n b300anHC b TOll b KO 
An~ perHCTpa4 HH 0A H04 a CTH4 HbIX C06 b1 THH. npHMeHe HHe c y n e pn 0 3 H
4HOHHWX KOAOB n pH YCllOBHH, Ko r Aa 4Hcno perH cTpH pyeMwx 4 a CTH4 
He Be IlHKo ,	 n03 8 0 Il Re T 3 KOHOMHT b AoporOCToB~He YCHnH TeIl~-CMeCHT En~ 

H cy~ecTB eHH O YMeHbWHTb 4~cno KaH anOB perH CTpa4H>1. B AaHH O~ 

pa60T e np eAnO }ll eH~ TpH THna KOAOB, KOTop~e, no MH eHH~ a BTo pa , 
HMe~T ny4WH e n apaMeTp~ no c p a B HeH H ~ C H3BeCTHblMH. Haw on~T 

B 3 TOM Hanp aBn eH~H nOKa3blB a eT, 4T O KaK AnR a Ha n H3 a H3BeCTHblX 
KOAOB, TaK H Anfl c03AaH~~ HOBblX KOAHPYIOll\ HX exes, MO}llHO npHMeHRTb 
a H an~ T w~e C KHe Bbl 4 HcneH~fl Ha 3Bt1 / 11~ Cynepnoauuo-u-ue KOAbl MorYT 
npHMeHATb CR He To nb Ko B C4HHTHIlIlR 4 HOHHbl X rOAOCKon a x, HO H B 
APyr Hx r OAo CKo n H4 e CKHX CHCTe Ma x . 5YPHoe p a3BHT He MHoroKaH anb
HblX AeTe KTo p OB B epH3H Ke B~COKHX 3HeprH~ H, oc06eHHo , Ka nopH-
MeTpoB, a Ta Kmc BHeApeH He B np a KTHKy r H6 KHX CBeToBoAoB 
c03Aa~T B0 3 Mo mHoCTH. Hc n onb3y R T e opH~ KOAHpoBaHHfl . C0 3Aa 
aa r s 3KOH O M ~14Hble H 6blCTpoAe~C T BY I ::>~He r OAOCKo n H4 e CKHe CHCTeMbl. 

np~ nO~ EH~E 

1 1 1 1 2 2 2 2 4 4 4 4 0 0 0 O[
 
Hs =	 I 2 4 0 0 2 4 0 0 2 4 0 0 3 5 1 1 

0012001 20 0 1 2 0 0 1 2 

1 1 1 3 2 2 26 4 4 4 4 0 0 0
 
L 2 6 4 0 2 6 4 0 264 0 375 1
 

o 1 320	 1 320 0 3 201 3
 

1 1 3 3 2 2 6 6 4 4 4 4 0 01
 
2: 3
 6 4 266 4 266 4 3 7 7 5
 

1 332 1 33 2 1 332 1 3
 

I 333 266 6 4 444 4
 
2:'i 6 6 6 66 6 6 6 6 7 7 7 7
 

1 3 3 3 3 3 3 3 3 3 3 1 3
 

1 2 4 0 0 1 240 1 2 4
 11 =	 5 6 31
6	 44456222 3 111 000
 

3 6 4 0 1 3 6 4 1 3 6 5
 L 2	 771
 4 4 5 7 6 2 233 1 1 1 o 0
 

7 641 3 7 653 777 7 1
 
4 577 6 2333 1 11 0
 

3 2 4 0 0 1 240
 

L 3 = 

H	 2 4 5 6 1I
ll 0 44 56 2 226 I 1 0 0 4
 

L 2	 36401 1 54 2 2 6 5 77/
 
4457 63 26 6 311 04
 

:i 3	 7641376 5 3777
 
7 577 6 2 6 771 1 7 /j I
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C OO EmEH H~ , KPATKHE C 00 6mEHH~, nPEnPHHTW 1-1 C60PHHKH TPYAOB
 
KOH <PEPEH l.IHtl. H3,QABAE MbIE OEib EAH HEHHblM HHCHn YTO M ~AE P H b I X HCcnE

JlOBAHHA, ~ B n~IO TC~ O<pHl.\HAnbHbIMI1 nY!i nHKA l.\H~ MI1.
 

C C bl Jl K~ Ha C OO !imE H I1 ~ H nPEnpl1HTbl OHRH AOIllK Hbl cone px a r s cne -

AylOIllHe anexe-rru :
 

- <p aMH Il~ H H HH ~ ~ ~aIlbl aBTopOB, 
- COKpallleHHoe H a 3BaH~e l-1H cTHTyTa IO I1 ~ H I ~ ~HAeKC ny6 Jl ~ Ka ~ ~ ~ ,
 

- MeCTO ~3AaH~fl IAy6Ha / ,
 
- rOA ~ 3AaH~ fl ,
 

- HOMe p cTpa H H~bl Inp~ Heo6xOA~MOCT~ / . 
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COAeplKa Tb: 

- <paM~ Jl ~ ~ H ~H~~~aJl W aBTopoB,
 
- 3arna BHe C 6opH ~ Ka , nepeA KOTOpbl M np~BOART CR COKpallleHHble
 

cnOBa : liB KH." 
- COKpallleHHoe Ha3 B a H~e I1HcT~T YTa 10HR HI ~ ~HAe K C H3AaHHR, 
- MeCTO H3Aa HHfl I Jly6Ha/ , 
- rOA H3AaHl1fl. 
- HOMep cT paH ~ U bl . 

n p l1 Mep : 

KOfina KOB H . ~ . B KH. Xl Mex oYHa po o HNu 
CUJoIn 0 3 U y .'1 no JlO e p HOU s n e xmpo nu tc e , OHHH, 
J[ 1 3 - 81 - 5 3, J[y6 Ha, 1 9 84, c . 2 6 . 

Ca eu n If .A . , C'/>1UP H08 r .H. R co . " Hp amxu e 
c o o o iaeu un OlfJ7J1 " , If 2 -8 '1, )7y6uc< , /fJ8tJ ,c .3 . 
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8 061>eAHHeHHOM HHCTHTyTe fiAepHbiX HCCileAOBaHHH Ha4an 
BbiXOAHTb c6opHHK "Hpam'Kue coo6UJeHU.R OH.flH". B HeM 
fiYAYT nOMe~aTbCfl CTaTbH, COAeP*a~He OpHrHHailbHble Hay4Hble, 
Hay4HO-TeXHH4eCKHe, MeTOAH4eCKHe H npHKilaAHble pe3yilbTaTbl, 
TpefiyiOIItHe Cpo4HOH ny6IlHKa1.4HH. 6YAY4H 4aCTbiO 11C~eHHH 

OH11H", CTaTbH, eoweAwHe a c6opHHK, HMeiOT, KaK H APYrHe 
H3A8HHfl OH11H, cTaTyc ~H1.4HailbHbiX ny6nHKa1.41-1H. 

C6opHHK "KpaTKHe coo6~eHHfl 011111111 6yAeT BWXOAHTb 
peryilRPHO, 

The Joint Institute for Nuclear Research begins publi
shing a collection of papers entitled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for tne accelerated publication of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods. 
Accelerators. 
Cryogenics . 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condensed matter. 
Applied researches. 

Being a part of the JINR Communications, the articles 
of new collection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of official publications. 

JINR Rapid Communications will be issued regularly. 

<J 

HHKHTIOK H,H, 
OnTHManbHOe KOAHpoaaHHe a c~HHTHnnR~HOHHWX 
rOAOCKOnax 

Pl0-85-364 

npH80AHTCR KpaTKHH o63op CXeM KOAHpQ8aHHR, KOTOpwe HCnOnb3YIOTCR 
8 C~HHTHnnR~HOHHWX rOAOCKOnax C ~enbiO 3KOHOMHH 4Hcna ~3Y H yaenH4eHHR 
6wCTPOAeHcTaHR aHanH3a ~H3H4eCKHX co6wTHH. PaccMaTpHaaJOTCR xapaKTepHwe 
oco6eHHOCTH KOAOa, npHrOAHWX AnR HCnOnb30aaHHR a rOAOCKOnax CO caeroaoH 
KOAHPOaKoH, H cnocoGw nocrpoeHHR T8KHX KOAOa. KOAW MO*HO C03AaaaTb 
C nO~biO aHanHTH4eCKHX MeTOAOa aW4HCneHHR. npHMeHeHHe aHanHTH4eCKOrO 
MeTOAa aHanH3a CXeM KOAHP08aHHR n03BOnReT C nO~biO 38M 8HanH3HpQBaTb 
napaMeTpW KOAOB H C03Aa8aTb CXeMW KOAHPOBaHHR C 3aAaHHWMH caOHCTaaMH. 
~aJOTCR napaMeTpw H cnoco6w nocrpoeHHR KOAOB, npeAHa3Ha4eHHWX AnR pe
rHCTpa~HH KnaCTepoa H perHCTpa~HH MHO*eCTBeHHOCTH, pa8HOH A8YM H TpeM, 

Pa6ora 8wnonHeHa 8 Ra6oparopHH awcoKHX 3HeprHH OHRH. 

npenpHHT O&b~HeHHOro HHCTHryTa RAepHWX HCcneAOBaHHA. nyeaa 1985 

nepeaOA O.C.8HHOrpaA080H 

Nikityuk N.H. 
Optimal Data Coding in Scintillation 
Hodoscopes 

PlD-85-364 

A short review of coding circuits intended for economizing a number 
of photomultipliers and increasing the speed of physical event analysis 
is presented. Special characteristics of codes useful for hodoscopes 
with light coding and methods for designing such codes are considered. 
Such codes can be designed by analytical calculations. An application 
of analytical method for coding circuit analysis using computer allows 
one to make an analysis of parameters of codes and design coding circuits 
with given properties . The parameters and methods of designing the co
des for registration of clusters and multiplicity of two and three are 
given. 

The investigation has been performed at the laboratory of High Ene r gies, 
JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1985 


