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I. KO,1U1PYDUAR MATPl1IJ,A 

B pa60Te [11 OnRCaR MeTO~ onpe~aneHHH MHOEeCTBeHHOCTR qaCTRU, 
npome~qepes rO~OCKOITRqecKyID nnqcKocTb, c 6anbillKM qRCHOM KaRanOB 
perRCTpauBR (6o~me CTa). CyTb MeTo~a 8aKHIDqaeTCa B TOM, qTO nepe~ 

a.HaJ.[}l30M aa MHOJKeCTBeHHOCTb t naaase npensapareasno CJK1WaKlTCR 

,(WWIbTPYJOTca). qTO no SBOH.He '1' RCnOJIbSOBaTb MR peaaasauaa MeTo~a 

6btcTPo~eiicTBYIDmile IllI3Y. 
B ~aHHOH paoore .zvm nOCTpOeH:wI Y,CTpot:ícTBa CJKaTilR (:r~HqJpOBoro WWIbTpa) 
ROnOJIbsyeTcR ,n;pyraR MaTpllUB. CBR3ea H, KOTOpaR RMSST p;m ncnesasx 

CBoí!C'l'B. IIo~o6HaR MaTp1rIT(a ( MaTpRUB. H6) 6btJIa npHBe~eHa B pa60Te [2J 
II npe,IVIOXeHa MS! onTl1MaJIbHOrO KO,IUlpOB'a.HIDI ~aHlulX B CIJ;HHTlIJ.1lJI.mJ;HOHHIlX 
ro~ocKonax. Cnoco6 nOCTpOeHilR MaTpRUH THlla H ~OBOJIbHO npOCT. ~RKcn

PYSM qJ2lCJIO CTPOK li . Tor~a qRCJIO cT0JI6n;OB n . eCHR ytIRTbtBaTb, qTO 

B K8lK,ItOM cT0JI6n;s co~ePJKRTcR no nse e~mrnn;I:l, 6Y~ST 

_ #(#-12 ~nC2 
N - /.2 . 

Ha pRO. I B KaqSCTBe npml/epa npaseneaa M8TPIma rana H. co~eP'K&ItB..H 

C ~ =55 pa3JI:PJ:qHHX croacnoa, l1'parMeHTbt na aroã MaTpnu;H M.R lJRceJI 
.IV =7 R 8 6YlJYT RCnOJIbSOBa.HH HIDKe. CJIe,rcreT OTMSTRTb. qTO CBoHcTBa 

MaTpRn;bt TJ2llla H B OCHOBHOM He SaBKCRT OT nepeCTaHOBK1ll cT0JI6n;OB (KO~O

Bl:iX CJIOB). O,IUiaKO npe~CTaBJISHRe se B Ta.KOM BH,lJ;e .HB1IRSTCR HarJIH,1UillM. 
B ~8JIbHefIDIsM KO.IUiPYIDIIlYIO MaTpmry rana H, co~epJKaIIlYID B cT0JI6n;ax no nao 

2 
e,I~mUm;bt, 6y~eM 0603Haq~Tb Ka.K CAI' 
B 06meM mme MaTpmJ,a CAI RMeeT CHe.n:yJOInHe napaaerpa • OHa COCTORT 
RS #- 1: rpynn ( aa pRC. I OTMeqeHij rpymrn ,IT,JIR: MaTPRUbt C~ ), npa

qeM B nepBo~ rpynne co~ePERTcR O~HH cT0JI6en;, BO BTOpOH - ~Ba cT0JI6~a 

11 T.~. n B nOCJIe,IUiet! IV - I rpynne co~ePJ!U1TCR Iv' - I cT0JI6n;oB. Bas
HllM napaaerpoa Ta.KOM MaTpIDUi .fIBJI.HeTCR KO~Kn;neHT CJKaTM K ' soropaãc 
paaea OTHomeHmJ K = C:'/N . 

c 
D8JIJIluma K CY1IIeCTBeHHO pacrer c pOCTOM linCHa ;V . Taa.npa 11 =8 c
 
K npa fi! =11 Kc=5. a npa /11 =15 K =7. ,lJ,anee , K~OMY CTOJI6ny
c=3.5. c 
MaTpHUH CTaBRTCR B COOTBeTCTBne ~aTllRK ~eTeKTopa (HanpRMep, Cn;HHTRn
JIRTOp, npOBnnOqRa WillK n npoq.), a K~OH CTpOKS - CMeCRTeJIb CnrHaJIOB 

(aanpaaep , \lJ3Y WIl! caecarens a.neKTP:PJ:qecKIDC CHI'Han:OB). HwmqRe ~BYX 

8.Jrl.ti1hiifUil~il RHCmyT, 
U!~UUsU HCCJY~.IlOBaUul 

6I1SJJ~!CTEHA 



·e~HHRU	 B K~OM CTQnÓ~e MaTPRnH rOBOpHT o TOM, ~TO OT R~OrO ~aT~R

Ka CHrHaH nO~aeTCR Ha BXO~H ~yx CMeCRTe~e~, a nosRqKff e~HHHU B 
CTpOKax	 onpe~e~ReT TaRRe napaMeTpH, KaK K03~~eHT OÓ~e~HHeHRH CHr
HanOB (qnC~O BXO~OB CMeCRT~eM),a T~e TO,OT KaRliX ~aT~OB HMnY~bCH 

no~aroTcR Ha BXO~H Toro ~ HHoro CMeCRT~R.B oó~eM B~e ~~O CMeCRTe
~eH paBHO j\/, a RO~HqaeHT oó~e~RHeHRH CHrH~OB COCTaBnReT AI-i. 

~ BblXOObl	 BXL[:[ 15 16 : I ; 2 :0 t 

"	 ss' , , " 1 ' " , ' , ",: ~uss , , , , "'''~ , , " " " '"",,~ 
2 " , " ',,,,,,,~~ " ' ,, ," ," '" ~ r"",,~ t, '1lIlttllli I i I 1 , I I I , 1 1
 
W Itt'IIl1l1
 

2PRC. I. MaTPIma caaseã rzna C •
II 

BblXOObl 
j 

1-Xt 
1 -X2 
-X3 
-X4 

1 1 1 1 I -X5 
1 1 1 I 1 1 -X6 

Bxoilbl 1 1 -, , 1 1 - X7 

Llf (2) 3 4* 5* 6~17 a* 9 @ 1'1112 13 14 151~~~ 
rp~nnb' 

PRC. 2.	 MaTp.illJ;a cBH3eii C~, Rcno~3yeMM Mil 
nocTpoeHRH YCTPOMCTBa OTóopa Ha 21 BXO~. 

PRC. 3. ~oK-cxeMa YCTPOHCTBa oTóopa cRrHanoB, 
MHOtol<CHatlbtlblU 

l]1Tl!IO'OP B KOTOpOM Rcn~bsyeTcH cxeMa npe~BapH
TaITbHOro C~aTHR ~aHHHX no MeTo~ C~OM-' 

Horo KO~lpOBaHHH. 
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PaCCMOTpnM cIIeKTp BeCOB W (~HCJIO e~:mum B RO~OBOM CJIOBe),KO;OPHH 
IIOJIY1IaeTCH npa nopaspanaox CYMMzpOBaIDllR no npaBRJIaM ÓYJI8Boit CyMMH 
(1+1=1 1+0=1 R 0+0=0) p83JIlAHbIX CTOJIÓnOB ,MaTpJtmH C21\1. Pe3YJI~TaT cyM
rvrnpOBaHHR ,IT.lIH KOHKpeTHoro CJIyq:M (N=11 R t =21) npansnea B °ra6JI.I. 
BH,JJ;HO, 1ITO npa f =1 aec W =2, 11 TaIW:tl aec ae conepsarcn RH npa 

Taó~tma I 

PesYJIbTaT CYMMlIlpOBaHRH BceBOSMO~HX CTOJIÓUOB 
MaTpRU;H C~i npa i: =1+21 

t CyMMapHH:f.l nec, 

I 2 
2 3 4 
3 3 4 5 6 
4 4 5 6 7 8 
5 4 5 6 7 8 9 Ia 
6 4 5 6 7 8 9 10 11 
7 5 6 7 8 9 Ia 11 
8 5 6 7 8 9 Ia 11 
9 5 6 7 8 9 lO 11 

Ia 5 6 7 8 9 Ia 11 
11 6 7 8 9 Ia 11 
12 6 7 8 9 10 11 
13 6 7 8 9 Ia 11 
14 6 7 8 9 10 11 
15 6 7 8 9 Ia 11 
16 7 8 9 Ia 11 
17 7 8 9 Ia 11 
18 7 8 9 Ia 11 
19 7 8 9 10 II 
20 7 8 9 Ia .11 
21 7 8 9 Ia 11 

Ra.I\HX ~pyrHX Be~RHax f . MaI\CiIMaJIbHOe 3Ha"tieHHe Beca nQJIYllaeTCR 
IIpH t = ,v/? , Ror~a !'I - ~lIlCJIO -qeTHoe H npH t = iV+I/2, Kor
.na N - -qHCJIO aexeraoe, Be~WlmIa Beca CJIeBa (Rpa~eJl croadsn B 
TaqJI. I) razae pacrer :a CTpeMHTCH R "tfilCJIY IV npz t =fl. • CYMMap-
HHe Beca oópa3YJJT rpynny. MmnllMBJIbHH~ aac B rpynne (GJIeBa) pasea MaR-
CRMaJIbHOMy Becy, ROTOpH~ IIo~aeTCH np:a CYMMHpO~ Bcex CTOJIÓ~OB 

~aHHO~ rpynnH. Ilpa t =11- B IIOCJIe.nH~ CTpOK8 co~e.PJIWTCH O)UlO 
"llHC~O. paanoo N • 

o 

;~ 
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2. AJITOPI1TM PAEOTH YC'I'PO~iCTBA 

PaCCMOTpeHHHe BRIDe CBoRcTBa KO~RPYIDmea MaTpRUH rrpe~araeTcH RC

nO~b30~aTb ~R nOCTpOeHRH yc~~oncTBa a&aTHH ~aHHHX ( ~poBoro WRnbT

pa) c~s.1J;YXlIl.UDA 06Pa30M. BBe~eM sme npR3HaK 'tISTHOCTR C:mI'R8JlOB II pasns

JIHM no BTOYY npH3HaKY Ta6JI. I na nae 'llaCTH,Ka.K 3TO nOKa3aHO B TaÓJI.2. 

BH,IJ,Ho, "t.J:TO no BeJIR'qIDie Beca CYMMapaoro MOBa MOJl{HO B OIIpe~eJI8HHhIX 
. \1: 

npenanax .D;8JIaTb OU8HKJiI o 'qHCJI8 CRI'HaJIOB, rrocTYTIaIOlIUiX aa BXO~ KO~H


pyromer o YCTPOHCTBB (YCTPOHCTBa cmaTRH) OT MHOrOKaHaJIbHD~O ~8TeKTopa J
r
3ap~eHHHX 'qacTRU. 

Ta6JIJ4.Ua 2 

Pacnpe~8JIeHRe cYMMapHHX BeCOB B 3aBRCRMOCTR OT 
"t.J:eTHOCTR Be~H~ ( i =1-21) 

CyMMapHll~ Bec	 CyuMapHH~ Bec 

I 2	 2 3,4
 
4 4,5,6,7,8
3 3,4,5,6
 

5 4,5,6,7,8,9,10 6 4,5,6,7,8,9,10
 

7 5,6,7,8,9,IO,I1 8 5,6,7,8,9,10,1I
 

9 5,6,7,8,9, Ia, TI Ia 5,6,7,8,9,10, II
 

11 6,7,8,9,IO,II 12 6,7,8,9,IO,II

I 

13 6,7,8,9,10,II 14 6,7,8,9,10,11
 

15 6 , 7 , 8 , 9 16 7,8,9,IO,II
 

17 7 , 8 , 9 , lU , 11 18 7,8,9,IO,1I
 

19 7 , 8 , 9 , Ia , 11 20 7 ,8 ,9 , 10, II
 

21 7 , 8 , 9 , Ia , 11
 

}1cKmrQSfile COCT~eT CJIyqa!t I:. =1, npR ROTOpOM W =2, H TeM CaMHM
 

RM88TCR B03MOYiHOCTb 683 BCflKKX ~OnanHRT8JIbHHX ycnOB~ 3~eRTRBHO BH


~anRTb Ó~HO~aCTKqHH8 C06HTRff • EMR ~e OT O~O~ "t.J:aCT~ B03HKKa8T
 

KRaCT8p, TO H806xo~ZMO c ~OMOmbID H3BeCTHHX MeTO~OB npe~BapRT8JIbHÓ BH


~eJIHT!l "RpaH" RJIaCT8pa /3/.
 

B rex OJIY1IasIX , sorna /.7/, B03MOJKHH pa3JIRtni1l8 BapIDlHTH paBeHCTB li
 

H8paBeHCTB. H~RMep, eCJIR Bec VV =3 K 8CTb npR3HaR "t.J:eT, TO t =2;
 
eCJIH JKe sec W =4 ecrs npH3HaR Q8T, TO t =2 V 4 (3HaK V oaaaxa


8T onepanan illlli)·. )l8JIe8, 8CJIK sec W =3 11 eCTb npE:3HaR HeTI8T, TO
 

t. =J, a eME: W =4 II 8CTb npI43HaK H8'tI8T, TO i: =3 V 5 li T.~.
 
O'tl8mutRO, lITO c pOCTOM -I:: R n: oneasa B8JIHqRHH MHOX8CTB8HHOCTR
 

'1. 

CTaHOBHTCJI M8Hee TO'tffiO~, HO 3aTO HM88T MeCTO " HaCHlI{8HHe " BeCa,qTO 

n03BOJIHeT peracrpapoaars HmKHIOIO l~paHm:ry MHD.1l8CTB8HHOCTR. STO 

CBO~CTBO MaTpRnR C~ MOERO KCnOJIb30BaTb ~R perHCTpauaH ~aCT8pOB 
B CneKTpoMeTpax-~OpHMeTpax.H B JIHBH8BHX ClIeTqHRa~~ 

~ Hax~eHRfl TOlIHHX paBeHCTB npH OTHOCHT8JIbHO He60JIbillHX E8JIBlIRHaX 

f Reo6xo~o BB8CTH em8 ~0IlorrHRTeJIbHH8 npR3HaKR. ~ Har~OCTR 
Mi3~OJKeHRH paCCMOTpKM OT~8JIDHO c.nyqa H, sorna t =2 R I:: ==3 H /ti =7. 

Ha pRC. 3 npasezteaa qaCTb MaTpIDUi Cfi
2 

,IJ)IH Iv' =7. C npa.KTH"t.J:eCKOn 

TO'tlKH 3peHIDI ClJeT CT0JI6n:OB m06HO B8C'1;K caesa nanpaao , lITO Y~06HO 

rrpa nocrpoeaaa Ta.KJ4X MaTpIDJ; BpyqHylO. 3~8Cb X1+X7 - 6YJIeBH8 cYMMu RO

~OBHX CJIOB, nOJIYfla8MHX npa CyMM1!pOB8.HIDi cTo~6UOB. H8Tpy~HO 3BMeTHTb, 

'tITO npa 't =2 sec W =4 TIDJrj"ia8TCR TOJIbKO B TOM CJIY"tIa8, soraa ~Ba 

Clfi'HBJIa nOC'l'YTIaIDT B ,nBe pa3JI~IHH8 rpyrma, Taaoe C06UTH8 OTM8lJ8HO RpYJK

KaMK Ha pRC. 3.3HBJ~OM OTM8't1eHO co6UTHe, KOTopoe HM8eT MeCTO npH 

t =2 H f =4. O~HaRO 8TH,!l;OO COÓH:TIDI OTJIWIaIOTC.R: TeM, qTO npa 

/; =4 B o~HY rpynny nonano TpR CRI'HBJIa, a B ,l.U)yryID onaa, TaImM copa

30M, T~Ke ~OnOJIHHT8JI:&1we IIpH3HaKR, RaR HaJIMR8 ,lJ,Bo~n HJIH TpOtuo! B 

rpynne,II03BOn.R:IDT O~H03Ha'qHO pa3,!l;eHRT!l T8 c06~rH.R: npR t ==2 li 4, RO

TOpH:8 HMeIDT O.IJ;RHaROBH:lt B80 VI =4 • .AHaJIorJillmo MOJKHO pa3;mqaTb C06HTl:UI, 

HMelO!IUie npaaaax H8lI8'!' nPH t =3 K 5 H 0,IUffiaROBH8 seca 4,5 E. 6. MOJKHO 

38.MeTHTb, 'tITO 8MB B KB.KyID-Jm60 rpyuny nonano zaa ClU'HMa, TO 0,IUl03

HaqHO npIDmMa8M, 'tITO i =3. )la.JI8e Beca W =5 WIK W =6 IIpH i: =3 BMe

IOT MeCTO rorna B. To.llbRO rorna, xorna CID'HaJI1:l nonananr B TPR paamrs

HHe I'.PYITnH, 'tITO PaBHOCWlbHO OTCYTCTBmo ,lJ,BOitKR B KaRo!t-JIll60 rpynn8.B 

npOTHBHOM eJIyqa8 MOJUIO npe~OJIOJmTb, lITO i =5 f TaK KaK aTO qHMO 

COCT01:lT 1:13 2-x .rtBoeK II e~Blll.'U:tH:. TaRHM 06pa30M c nOMOUU>lO BB8~eHHHX Ha

MH ~OnOJlHKTe.J!DH!lX npH3HaROB MOJKHO no.n:yqBTb Ta.KRe TO'tlHHe p8.BeHCTBa, 

Ka.R 1:.=2 K i:. =3, a Ta.KJKe R8pa:a8HCTBO t ~ 4. IIpR 60JIb!JllD( 3Ha'tl81flISIX 

n. M02KHO OT)J,eJUlTb C06HT:wI C -t =4 a i =6 li no.rrytIHTb TO"t.J:H08 paB8HCT

BO .t =4 H H8paneHCTBO t-q 5 11 T.~. 

3.	 IIPHMEP IIOCTPOEffi1ff ruC'I'PolIEllCTBYKll.íEJ'O YCTPOtlCTBA 
OTEOPA HA 21 BXO)l 

Ha pl1IC. 3 npIme~8Ha 6JIO.K-cxeMa YCTpOttCTBa. B Ta6JI. 3 npHBe~eH 

cn8RTp B8COB ~ MaTp~ C~ • ~He OT MHOrOKaHaJIbROrO ~eTeKTO
pa nOM8 YC:wI8HWI JiI <tx>PMHpOB8l!RH nocrynanr O,ItBOBp8M8HHO aa BXO,IthI cxe

MH BH'tIRCJI8HEH 'tI8THOCTH K Ha BXO~ CX8MU BuqHCJI8HRH c~oMa. Tax08 

H8.3BaHi!8 aTott. eX8Me ~aHO no aaanoraa c TeXlm.Ko:t:í KO,nEpOBaID11JI, rne RO

~II.PYDIIt8e YC1'po!CTBO ocymeCTBJm8T <IJyIutInm BWIKCJIe~ nponepoxaax 

cooraoneaàã (cm:IJWoMa) .IJ)I.H BXO~Horo KO~OBoro C~OBa. CKrHaJI 'tISTHOCTH 

11 KO~ cmJ,lU)oMa noc'!'YllBJ)T B YCTpOi1CTBO, r~8 a.HaJm3Hpy8TM B8.lIK'imIa t . 
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B ,nan::bH8iimeM Óy;r(eM C'tfl!TaT:b, 'tITO ,IJ)IH nOCTPOeHWI YCTpOtlCTBa OTÓOpa RC

nanll3yroTCR TWIllRO MRKpOCXeMU 500-~ CepRR. l108TOMy c ne~ID ynpo~eHRH 

pnCyHKOB Ha BHXO,nax MHKpocxeM H8 rrOKa3aHH HarpysO'tIHUe pe3HCTopu,a 

Ta.IQKe HOMepa RXOJI,HhlX li BIDW,IUlliX KOHTaKTOB. 

Ha pRC. 4 rrpnB8,IJ;8Ha npmru;mIHaJIllHaJI cxesa ,1J,JIR BlftU1CJIeHIDi cmmpoMa 

X1+X7 H CRrHaJIa 'tI8THOCTH ~eT/H8'tIeT. 

TaÓJIRna 3 ,
CneKTp B8COE ~ MaTpRUH C~ 

t CyMMapHu1tt Bec 

I 2
 
2 3,4
 

...3 3,4,5,6 
4 4,5,6,'7 
5 4,5,6,'7 
6 4,5,6,'7 
'7 5,6,'7 
8 5,6,'7 

PIt1C.9 5,6,'7
 
II 5,6,'7
 
12 6,'7 

. . 
15 6,'7 
16 '7 
. . 

20 '7 
21 '7 

lbI4JpaMH CJIs:sa. Ha CX8Me OÓ03UaQeHH HOM8pa BXO,nOB. TaKM JK8 HYM8pau;Hil: 

BXO,nOB COxpaH8Ha H nOCJIe HHB8PTHP0BaHRfl CHrHanOB C YPOBRffMR - !,6B 
B ypOBHe O,SE. YpOBH.H N IM npeoõpasynrca B YPOBIDI -I,6B C nOMOIIU>ID 

3MHTTepHHX rroBTopHTen8~. EnpHo~ ~e~ OÓ03HaQeHa OómM mRHa. ilo

3RIJ;W! e.n;mum B crpoxax MaTpmm: C~ Onp8.n;8JIR8T CBR3R MeJK,IUT BXO,IJ;aMH CMe ~ 

-6B I~ 2 

3 

4 

5 

6 
7 

8 

9-15 : 

11 

18 
!9 

20 

nYI 2' 

4 • I1pIDII.J;J2IIIRaJlbHM cxeaa lJ)IH WQpMHpOBaHHR KO,IJ;a CHIJ,IlpOMa, npxaaa-
KOB Y.eT-He"lJ8T 1 CRI'HaJIa ~ I III RMnYJILCOB CTpOÓ 1,1. CTPOÓ 2 li 
B1:fqRCJIeHRfi BeCOB W I - W '7 MID\POCX8MH: 1-5 In-I'T-- K500 
]MIOI, 6-13 - K500]MI05, I4-K500TMI3I, I8-K500]MI09. 
19,20 - K500PEI49, 2I~22-K500HEI60, 23-K500mII0'7,cI=c2= 
39 rrw, TpaH3l1lCTOpU - hT316~ 

BXOÕbl! 
1

3 
4 
5 
6 

? 

8 
9 

10 
11 

12 
13 
14 
15 

16 
li 
18 

Crpo5 2 

~~---jDIIT,

'---' 

19 ----fm..
20--L...U-

ClIlTeJI8n CHrHaJIOB li BXO,naMll YCTpoRcTBa. TeR, ,IJ,1IR q,OpMHpOBaRIDI caraana Pac , 5. I1pJ1HWillR8JIhHaII cxeaa lIJIJl BHpa60Twd npH3IlaKOB A, B R C. 
XI Hà BXO~U aneM8HTOB MJili 6 H '7 no.n;aroTcH Cl/lrHaJIH OT illeCTlIl BXO,IJ;OB C MIDq)OCX8MH: 1-5 - l<500PE149 , 6-'7-1<OOO'rM13I. 
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HOMepaMH	 ~,7,I2,16,I9 R 2I. AgaJIOrKqHO WOpMKpYIDTCR OCTanbHUe paSpR

,nH CHH)J;pOMa X2-X7'. I<pOMe TOrO, Cill'HaJIH X1-X7 no,naIOTCH aa BXO,nH 3JIeMeH

Ta IDJl1 18, aa saxonax xoroporo WopMlílpyeTCJl CItll'HaJI "õscrpee IDIl1". 3TOT 

caraan aecer B ce6e mIqx>PMaI.UUO o TOM, lJTO llHCJIO "/:;7/ I. C nOMOlIU>lO 3JIe

MeHTa IDJ11 napa.wasHHM BllXO,nOM li. npeoõpasoaareaa ypoBHeit ECJI- AIr M 
I1Y2 aa BblXO,nH dJIOKa nocrynaor Cill'HaJIH c ypOBHJlMB IV'IM. ,llaJree RM

nyJIIlC c BblXo,na 3JIeMeUTa l1Jll1 8 nocTynaeT Ha .BXO,n t(enOqKH, cocTo.muet-t HS 

aneMeHTOB l1Jll1 15-17, KOTopHe BHllOJIHJlIDT ~KUBID aneMeHTOB 8~epEKR. 

0~ePEEa	 Cill'HaRa CTpoé I COCTaBrrHeT rrpEMepHo 22 HC OTHOCRT6RbHO BXO,n

Horo IDJIrrYJIbca. OH ilCnOJIbsyeTcR ,D;JIH CTpoéRpOBaHWI Tpnrrepa 14, Ha &0

TOpOM 3anOMKH~TCH npR3HaKH ~eT R ReqeT. EMKOCTR C R C HCrrOJIbSYIDT
1 2 

CH ~ YBe~eHHJl 8~ne~R. CnrHan CTp06 2 rrpe,nHasHaqeH ~ cTpodHpO

BaHIDI rex rparrepoa, aa I~OTOphIX SaITOMmIBlDTCR ,nonOJIHRTeJIbHHe rrpRSHB.KR. 

Ero aaaepasa OTHOCHTeJIbHO axonaoro HMIIyJIbCa pasaa 30 HC. 

Ko,n cllli,I(poMa nocrynaer na anpecase BXO,nH ,nBYX Mo.nyJIsfi n :porpaMMM:

pyeMo~ naMHTH THlla K500PE149, KOTopHe nporpaMMRpyIDTCH T8KRM oépasoM, 

lJTO CIU'HaJI na EX qJRKCnpOBBHHOM saxone nOJmJISIeTCH BC.fI.lmi! pas , norna 
aa EX anpecase BXO,nhI nocrynanr I<O,nH c O,nIDiaROBHM BeCOM. Ha.n:RtmIO CHr

HaJIa na ssxonax cooTBeTcTByeTypoBeHb HanpmKeHM-o,aB. Sa,nePJKKa IDJI

rrYJIbCOB BXO,n-BhlXO,n y Mo.nyJIefi TRIla IGOOPE149 He rrpeBwna.eT 20 HC. 

Ha pRC. 5 R 6 npzaeneaa rrpmnumBaJIDHHe oxeas, c nOMOIIU>ID &OTOPHX BH

paéaTH:Ba.IOTCH raaae npzaaaxa, KaK A, B, C, D K E. Mo.n:yJIH rraMSITR 

nporpaMMMlpYKlTCH TaK xe , KaK R B npe,nl:l,1J,YlneM CJIYt{ae. C ueJI1>lO ::H\OHOMKB: 

MmtpocxeM O,nHOHMeHHHe BbIXO,nH Y Mo.nyJIe:tt Il8MRTH 06~e.nmIeHH. RWUllJXle 

onaoro aa npR3HaKOB A,B WIH C oaaaxasr , llTO B Ka.KyID-Jméo rp~ no

nana :KJm	 ,n;Bo~a)HJIH TpOitRa, WIR qeTBepRa. COOTBeTCTBeHHo. 11 Ra060pOT, 

eCJUl,HanpIDllep, B op;ry rpynny wm B HeCROJIbKO rpynll nocrynaao TOJIDKO 

no OÃli0MY HMnyJI1>CY, TO rr~HSHaK A éy,n;eT HMeTb RHBepCHOe 3HaqeHHe. 

TIoCItOJI:bKY M:tTpRUa TRIla CN COCTOHT as nonocaax Ma,TpRU, HO c MeRb-

WBM QZCHOM CT0JI6:UOB, TO paCCMOTpeHHH~ MeTO,n; oTéopa CHrHaJIOB oCT8eTca 

BeplWM npa .mo6HX .nPyrHX BeJIHt!H.Hax ih 7. 

Ha pac , 7 npaseneaa rrpHIUt'lIn18JI:bHaJI cxeaa, npenaaanaxeanaa AJIH aHaJIH

S8 CJ:IrHWIOB lia MHOJKeCTBeHHOCT:b t . C nOMOIIU>ID TaROi! cxesa peanRsyeT

CH cn~.nyro~aJI COBOKYIIHOCTb JIOrRlJeCI<KX paneHCTB H HepaBeHCTB. 

EcJlli, TO 
W2= I 

w'3 ~eT V WL( Zer AB =2' W3VW'II/WSV w6vwl-~2 
/ 

K= W4 He'lJ2T D(ir V(3) VW3 Hezer V (~/S V W6)He 2P1E11 =3 
f< v' (WS li W6 v w';z)~ ~ 3 

----~ 

(WSvWb V Wl}?.eT V 3" (w '111 w'SvW6V Wl) '7; 'f 7 

r,ne 3RaR 3 - OSHalJaeT OTcYTcTBHe Tpo!I<a Ha BHXo,ne. 
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,J 
\ 

1>---r-1.'t:j,,2~ "2 -{J:::8-..:i 

! 
I 

ws 
Pac , 6. ilpllHI.U1illlanbH8H cxeaa
 
aupacorxa np1l3HaKOB D 1:1 E. 
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B 

MIL~poexeMH: I-K50unNIIU9,2-KbOurrM1U5, 
w& 

3-K5UOPE149, 4-K500T13I. 
PRC. 7, TIpmnnUIRMbHaR oxeaa 

aHa.JIH3a CHrHaJIOB na MH01Ke

eTBeHHOCTD •
 

~ocxeMH: 1.3-5,7 - IGOOnM105,
 

2-K500J1M101, 6-K500JlE106,
 

8-KbOOTM131, 9-K50DJIM102. 

~ Pac, ~J OéIUH:tt BH.u; nepe,nHeH nB.H8JIlJ. 
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PRC. 9.	 C.u;BOeHHafI M8TpRUa rana C~KOTOPYID npe,D;JIar8eTca nCnOJIbSO
BaT:b ~ nocTpoeHRJl KO,nRpy~mero YCTpORCTDa H8 56 BXO,nOB. 
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Ha OCROBe OrrRCaHROrO BHme MeTO~a ÓaH paapaÓOTaH Ó~OR ~R OTÓOpa RM

rry~bCOB, KOTOP~ RMeeT ~e~mHe rrapaMeTpH: 

- lIRCJIO BXO.n;OB - 2 I " 
_ lia B~O.n;ax aupaõaTW38lOTCR CID'HBJHI i =1, i: =2, i: =3 :R t: =4, 

a TaKlltei: 'l I , . /;, ~ 2, i"? 3 l'l t >,- 4, 
- BXO,I(H1:El 111 BHXo.n;HHe ypOBHH - IVIM,
 
_ ~RTeHDHOCTb BXO~HX HMrry~bCOB 15 HC,
 

_ aanepsaa mnny.nbcoB BXO.n;-BHxO,n lie ÓOJIee 35 HC,
 

- rrOTpeÓJIHeMafl MO~OCTb - 6B/2A.
 

Ha pRC. 8 npaaenea OÓInIdfi BE,n rrepe.nne:tt nanena oaoxa. 

4. B03MOJJfHOCTb YBEJ1111IJ~ 1ffiCJIA BXO,UOB 

B Ka~eCTBe npRMepa óano paccMoTpeHo YCTPO~CTBO, co.n;epEamee
 

21 BXO.n; ; Ta.K Ral\ MO.n.yJI:h rana K500PE149 HMeeT 8 anpecasx BXO.n;OB, TO
 

rrpR HesHa~RTeJI:hHOM yBeJIKqeHHR ~~Ia MBRPocxeM, HeoÓxo.n;EMHX p'JIfl BHlI1dC


.neHHH C~OMa, MOERO rrOCTpORTb ÓJIOR Ha 28 BXO.n;OB, Y KOToporo sa


.n;ep1tR8 ClU'HaJIOB BXO;n-BHXO.n; ( nopsnsa 30-35 HC) OCTaeTCS! TaKOt\ JKe,KaR
 

l'l YCTpoAcTBa, RMeDmero 21 BXO.n;.
 
~CnOJIb3YH ~~eID 6JIo~oro KO.n;~pOBaHHfl,npe.n;cTaBKM MaTp~ cBH3efi Ha
 

56 BXO.n;OB B BB,II,e c.nBoeHHOn MaTpIDlu, xas aTO nOKa3aHO na pRC. 8,H BBe


.n;eM npasaaa K. ECJ.Gl ecTb npasaan K, TQ aTO sHa'lliT., 'tlTO no Kpa:tllmit
 

o.n;JIlH CID'HaJI nonan B ÓJIOK 2, ecna ]J{e l\::O, ao ~.J:;::I, TO BaTOM cnyxae
 

sco CRI'HaJIH nonananr B ÓJIOK I.
 
HeTpy.n;Ho rrpoBepRTb, qTO crreKTp BeCOB TaKOn c.n;BoeHHoít MaTpKUu OT~-

qaeTcf OT crreKTpa BeCOB RcXO;nHOn MaTpKUH, ~TO npn t =2 cyMMapHHH 

aec Moxe'.!' ÓHTb passa .n;BYM. Hanpzxep, CRJIa,IJ;l:lBaH CTOJIÓlJ,U 28 H 56, nony
qHM TaROe xe Ko.n;OBoe CJIOBO, ~TO R KO.n;ll ~araeMUX. O,IJ;Ha.KO COÓllTRff 

npa t =1:PI t =2 paSJIn~aIOTCR rrpH3HaROM lIeTHOCTH. 

no. aaaaoraa c BHllieH3JIOlteHHHM R H.CnO~b3YR npasaax K, MOJItHO rrO;nK.JIIOlIHTb 

eme 6 ÓJIOKOB, npH.~eM IWX,Ubln Ó~OK .n;OJI.IteH l!MeTb CBOn , OTJIlf1lliW OT .n;py
rax npRSH8.K K. OxeBE,IJ;Ho , 'tITO npa HaJm'tilm B cxexe KO.n;RP0BaIDUI 8 6..110

KOB .n;JIR ITpR3HaROB K TpeóyeTcR 8-pa3p~oe CJIOBO, a Be~'tl1dHa ~ ('tIRC

~o BXO.n;OB) COCTaBJIfleT 224. BecbMa xapaRTepHl:lM s.n;eCb .f.lBJI.f.[eTCH TO, ~TO 
npR OTHOCRTeJIbHO ÓOJIbmOM 'tIRCJIe BXO,nOB ~ pemeHRR .n;OCTaTO'tlHO RcrrOJIb

SOBaTL ÓHCTPO.n;e~CTBYDmee rrporpa.MMHpyeMoe n3Y, HMeKlI.\ee 8 anpecaax BXO

,n013, a sB,ItepllKa CRI'HaJIOB BXO.n;-BÍ:lXO.n; rrpaRTH'tIeCKH OCTaeTCR TaROH 2K8, 

K8K R 13 YCT.l?oftcT13e, co.n;ep2KameM 28 BXO.n;OB. k1 eme O.n;HO cymecTBeHHoe sa

Me~8HRe. TaK, ecnB O~KH ÓJIOK paCCMaTpRBaTb, OÓpa3HO rOBopR, KaK cTpa

HBQY'KHHrH, TO OÓ~e~ no cxeMe ~ ónO.KH co CBORMH rrpRSHaKaMR, M02K

HO .II.JIJI Bllpa60TKH ~OnQJIH..RTeJIl,HHX npR3HaROB RCrrOJIl,SOBaTb TaROe !te .KOJIH

to 

~\ 
~
 

.~
 
t 
~ 

~eCTBO Mo.uyJIe~-rr8MRT.H, .KaR H B C.JIY1lae Ko.n;npOBaEH.R c O;u;IillM ÓJIOKOM. 

B crryqae HeoÓxo.n;HMOCTR B Ka~eCTBe ,nonOJIHRTeJIbHHX npHSHaKOB MOERO RC

nOJILSOBaTb rronoxer rrpH3HaI\OB 'tleTHOCTH. Harrpazep, eCJIM sec W =2,eCTb 

OÓlIU1H npHSHaR 'Y:eT, HO no OT.n;eJIEHOCTH B ÓJIOltax saperHCTpHpOBaHO Ha

JIlfqH8 .n;Byx npHSHaROB Hexer , TO O,IUlOSHa'tJHO npHHliMaeTeJI, 'tITO 1:: ::::2. 

TaRze npnaHaRH Hap~ c paccMOTpeHHHMR BHille MorYT ÓHTb HcnO~bSOBaHll 

)J)IR pacnapenaa rpanans onpenaneaaa MHOJIteCTBeHHOCTR ITpR t 7 4. 

5. PEI'I1CTPA.I]1H KOOP,1U1HAT 

1I0CKOJI:hRy ace CTO~Ó~H MaTpKUl:l rana C~ paaaexeau, TO aTO SHaqHT, 

qTO B KO~OBOM CJIOBe c~OMa CO~8p2K1dTCR KHWOPM~ O KOOp~RHaTe cpaóo

rasaero ,naT'tlmta. ITpH YCJIOBIm, lJTO caraaa nOCTYITM OT O,I(HOrO li TOJIbKO 

onaoro ,I(aTlJH.Ka. IIpH i =2 HMelOTCR ccsnaaeaaa CmmpOMOB, eCJIR czraa
JIH rrocTYITWIH, nanpaaep , OT I li 8 Wll'l OT 2 11 7 ,lI;RTlJHKOB (CM. pRC. 2) 

O,I(HaRO HeTp~Ho npoBepRTb, 'tJTO c rrOMOmbID MaTpHUH THITa C~ M02KHO 

nOCTpORT:h KO~HPYIDmee YCTPO~CTBO ~ perucTpaqaR .n;BOHHBX KJIaCTepoB • 

~R aToro .n;OCTaTO'tlHO paCCMOTpeTh óy~eBH CYMMH BceBOSMO]J{HUX .n;Byx COC8,n

HRX CTO~Ó~OB MaTpHUH. ).!,nR O.n;HOSHalJHoti peracrpanaa TPOIDIl:lX RJIaCTepOB 

neooxonaao BHlIep.KHYTb TpHBH8JIbllli~ CTOJIÓe~. 11 BOOÓme, eCJIn ClIeT 

rpynn BeCTH CH8Ba HailpaBO, KaK aTO nOKa3aHO Ha pRC. 2, TO ~ O.n;HOS

HaQHOH per:aCTPaIJ;HH ltOop,nmIaTH KJIaCTepa .n;JIHHOtf 1 , r~B t}' 2, 

aeooxonaso YKOPOTRTb MaTPm:1Y C~ cnpasa lia 'tIRCJIO rpyrrrr, pasnoe e- I. 
TIpH'tleM c pOCTOM ~ cymecTBeHHO paCTeT ~eKTHBHoCTh KJIaCTepOB ÓOJIh-

IDeM AnHHU. EOJIee .n;eTallbliO BOrrpOCH perRCT~~R KJIaCTepOB c rrOMO~ID MaT-

PRUbl THITa C~ paccMoTpeHH B paóoTe /~ • 

3AKJIlOQEHl1E 

Pa3BIdTRe MHOrOKaHaHhHHX ~eTeKTopoB sapREeHHHX ~acTHU B ~R3HKe BH

C01G1X aHepndi CTaBRT nepen paSpaÓOT'tlRRaMR 3JIeKTpoHHoll armaparyps sana> 

lIY rtocrpoeaaa 6hIcTp0,lieficTByrouf'!X YC~potfCTB. aa case KOTOpl:lX MOJIt

HO ÓWIO (iu COS~a.BaTL a<Ixl>eKTHBHHe TpRI'rapHHe YCTpOllCTBa • 

B .n;aHHO~ pacore npe,IJ,JIOZeH OpHI'HHaJILHbIM no,n;xo.n; 1t pemeHmo nocras

~eHHot! BliIIlIe sanasa npa Y~OBIDl orpaJm~eHHot!: MHOEeCTBeIDIOCTH, KOr,I(a 

HMeeTCR BOSMOEHOCTL npRMeHHTb ~ nOOTpOeHBR KO.n;RpYIDmero YCTpOt!CTBa 

MeTO.n; caanposaoro KO,IUlpOB8.HIDI (4] • 3TOT M8TO.n; oaaapyerca na xo

pomo paapaooraaaox MaTeMaTJIl'tIeC1tOM annapare TeOpInI aarecpaasecxoroxo
.n;XPOBaHRH. B pesYJILTaTe nOHBn.f.leTCR BOSMOEHOCTL nCrrOJILSOBaTb ~H pac

lIeTa Ko.n;RpymIIUDC YCTPO~CTB (YCTPOt\CTB MH Bbfq:PIc~eHIDI CIDmPOMa) COBpe

MeHRUe 313M., ococeaao npz ÓOJIhIInPC BeJlllí1IHHB.X tt: Id t . IIp.J!lJeM, KaK no

RaSaRO B paoorax [4-6J, KO,n caanposa aecsr B ceoe B I:IillpORIDC npe

.n;eJIax ( B SaBZCRMOCTR OT rrpZMeH.R:eMOrO xona) mIlÍl0PMawuD ae TO~:bKO o 
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~-

KOJIillIeCTBe Cpa60TaBIlIRX ,I(aTlIliKOB, BO li OCl IDe KOOp,ItHHaTax. ,n;pyrmm CJIO
BaMR,B TaKRX YCTPORCTBaX B Hall~e Onpe,I(e~TCH KO~KqeCTBeHHHe napa
MeTpu, a saTeM no danee CJIO~ KpRTepRHM BHlIECHHIDTCH KOOp,I(HHaTu. 

11, HaKOHe~, nOCKOJIl>Ky npe)J)IOZeHHHí1 MeTO,n OT~RlIaeTCH He TOJIl>KO BH
COKRM ClHcTpO,I(eHCTBHeM HO H aKOHOM~OCTl>ID, TO RMeeTCH B03MOEfiOCTl> B 
rparrepase CRCTeMH nepncro ypOBHH BKJIIDtIH:Tb TaKH:8 ,I(eT8RTopbI) KaK 
MHoronpOBOJIOllHH8 nponopnaOHaHl>HHe KBMepH. 
IIo Cp8.BHeHIDO c RSBeCTHh1M YCTPO~CTBOM, npenaaaaaseaasa )J)IH peracrpa
~H asra COBTIa,neHID! lIKCJIa HMrry~l>COB, r,ne KCnO~l>SYIDTCH IIII3Y [8J , 

.~ 
B npe)J)IaraeMOM YCTpoiicTBe npa paBHOM ~CJIe BXO,I(OB sanepasa CRrHaJIOB 
BXO,I(-BHXO,I( COCT8.BJIHeT KaK MmmMyM B ,I(Ba pasa Memme. 
I1~)l160p H:CnOJIb3yeTcR B cneKTpOM8Tpe "AJIhqa" ,I(JIfl oópa60TKM CH:rHaJIOB, 
perMCTpMpyeMHX B C~H:H~H:JIJIR~OHHOM rO,I(OCKOne, KOTOp~ BXO,I(MT B CH:C
TeMY H:MnyJIbCHOrO aHaJIH:3a rrpO.IJYRTOB peaK~H:H: ynpyroro d.p'" pd 
pacceflHMfl Ha3a,I(. 
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HIotI(HTIOI< H. M., CeIlHI<OB A. B. PIO-86-/181
 
Cnoc06 101 YCTPOHCTBO AIlR perl1CTpal..lvtvt MHOlKeCTBeHHOCTI1 CvtrHaIlOB
 
B rQAOCI<onl14eCKvtX CvtCTeMax c npvtMeHeHvteM MeTOAa CvtHAPOMHoro KOAvtpoeaHvtR
 

npeAnolKeH HOBbl~ MeTOA pervtCTpal..lvtvt MHO>l<eCTBel1HOCTvt CvtrHanOB B r onocxonu
4eCK~X CvtCTeMax. CYTb MeTOAa 3al<n~4aeTCR B TOM, 4TO npelKAe 4eM npovtCxOAvtT 
aHanvt3 CvtrHanOB Hi MHolKeCTeeHHQCTb t, vtH$OPMal..lvtR, nocTyna~~aR OT MHOrOl<aHanb 
H'oro aerexrooa 3apRlKeHHblX 4aCTvtl..l, COAep)f{aUlero n AaT4vtl<oB iHanpvtMep, CI~vt~TvtIl
IlRTOpOB/ e cooTeeTCTBvtH c MeToAoM CvtHAPoMHoro 1<0AvtpOBaHvtA C)f{HMaeTCA AO BeIlvt
4~H~ N, rAe n = C~, 4TO n03eonReT Hcnonb30BaTb AnR onpeAeIleHvtR BeIlvt4vtHbl t 
6b1CTPOAeHCTBYI()~vte~ nn3Y. npvtBOARTCR npl1Hl..lvtnvtaIlbHb/e cxeMbl ônoxa , cOAeplKa~ero 
21 BXOA, c nOMOUlb~ 1<0TOPOro MOlKHO pervtCTpl1pOBaTb Benl14vtHbl t=l, t=2, t=3, vt 
t~4 3a epeMA nOPRAl<a 30-35 HC. 06cYlKAaeTcR cnoc06 nOCTpOeHvtR nOA06Horo YCT
pOI1CTSa Ha õonsuioe 4l1CnO BXOAoe /cBblwe 200/ c aHaIlorl14HblM BpeMeHeM peruc rp a
I..II11H •• npeAIlOl/{eHHblH MeTOA OTnvt4aeTCR 3KOHOMvt4HOCTb~ 101. BblCOKvtM 6blCTpOAe~CTevteM 
H MomeT cnYlKvtTb OCHoeOH AnR nOCTpoeHHR Ma>l<opvtTapHblX cxeM coenaAeHvtR, rAe 
Tpe6Y~TCR 60nbWvte 3Ha4eHl1R t 101 n nOPRAKa 1000 vt õonee , OT vt3BecTHblX AaHHbl~ 
MeToA OTnvt4aeTcR TaKlKe H TeM, 4TO HapRAY c pervtCTpal..lvteH MHOlKeCTBeHHOCTvt Cvtr
HanOB OAHOBpeMeHHo vtMeeTCR e03MO)f{HOCTb onpeAeIlRTb KOopAI1HaTbl CvtrHaIlOB B npo
l..IeCce AeTeKTl1pOBaHvtR OAH04aCTvt4H~X C06blTvtl1. 

Pa60Ta BblnOIlHeHa B na60paTOpvtvt BblCOKvtX 3HeprHI1 OHRH. 
Ilperrpanr Ofue/lHHeHlfOro HHcnuyra nIlepHblX HccneAoBlunuf. Ilyõaa 1986 

nepeBOA O.~.BvtHOrpaAoeol1 

Nikityuk N.M., Se'l ikov A.V. Pl0-86-481
 
Method and a Unit for Registration of Signal Multipl icity
 
in Hodoscope Systems with the Use of the Syndrome Coding Method
 

A new method is proposed for registration of multipl icity signals in ho 
doscope systems. "The main feature of the method ls that before analysis for 
multipl icity t, the data coming from multichannel charged particle detectors 
which has n sources (for example, scintillators) in accordance with the me
thod of syndrome coding is compressed till va/ue N where n=C~. That allows 
one to use for the determination of quantity t fast PROMs. The unit princi
pal circuits are given. It has 21 lnputs and could be used for registration 
of t=l, t=2, t=3 and t~4 parameters with the delay of about 30f35 ns . The 
construction of similar units for large quantity inputs' (over 200) with the 
same time of registration is discussed. This method is very economical and 
has hlgh speed of response. It can be used a~ a base for designing majority 
coincldence circuits where very large t and n parameters are needed (of the 
order of 1000 and more). Along with the registration of signal multipl icity 
this method has a possibil ity to determine simultaneously the singaI coordi
nates durlng detecting one-particle events. 

Thc InvQttrgâtlon has been performed at the Laboratory ~f High Energies, 
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