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~0AHH0HHOI'O HHCTHTyTa '.HA0pHblX 

CCJI0AOBaHHH 

: -O6'benHHeHHoro ,HHCTHTyTa »nepHLIX 

►TCH caMOCTOHTenLHLIMH ny6nHim:UHHMH. 

IHH -co CT.- 4 'YcTaBa O1-UIH. OTnHtJHe 

xmoqaeTCH :,B cf OM, -tJTO Te KC T' npenpHHTa ' 

3BeneH B KaKOM·nH60 HaytJHOM )KypHane 

f1HneKCaIJ;H.H 

1enoHHpOBaHHLie ny6nHKall;HH OHJIH HMelOT 

OBYIO HyMepaD;HlO,COCTaBnHI6my10 nocnen· 

6yKBeHHhlH • MO)KeT 6hlTL npencTaBneH 

M H3hlKe; 

CKOM ll3hlKe; 

!TCll Ha PYCCKOM H aHrnHHCKOM H3hlKax. 

KOTOp1,1e pacc1,ma10TCH TOnLKO B CTpaHLl" _ 

K HH,!(eKCOB He HMelOT. 
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IlpH H 3MepeHHHX .nml>(fiepeHUHanbHblX C~ 1-leHHH :rneMeHTapHblX 'lp.c
THU BblCOKHX :rneprHH c ».npaMH MHWeHH n o6naCTH Ma,nbIX nepe,na'I , 
HMnynbca o6bl'IHO H3Y'lalOTCH O,ll;HOTpeKOBble co6bITHH, IlpHMeH»H 

.nn» perHCTpaUHH 'laCTHU ro.no~KOilH'leCKHe CHCTeMbl /nponopUHO" 
nanbHble KaMepbl, CUHHTHnn,i~HOHHbie r.o.noCKOilbI/' nony'laIOT HH" 
(fiopMaUHIO B ,D;BOH'IHOM KO,ne '/ I/, KOTOpa» O'leHb y .no6Ha .nn» UH(fiponoii 
o6pa60TKH ,naHHblX. IlOCKOnbKY B 3THX 3Kcnep1:1MeHTax co6bITHH 
pacce»HH» cocTaBn»roT .nonn npoueHTa OT ncex JaperncTpHpoBaH· 
Hb!X co6bITHH, O'leHb noneJHblM OKa3bIBaeTCH npe,nnapHTenbHblH 
OT6op ,naHHblX /no,nanneHHe npHMbIX npoXO)K,D;eHHH 'laCTH,U/ /2- 5

( 

'ITO Il03BOn»eT cymecTBeHHO yCKOpHTb Ha6op CTaTHCTHK,H, Ilpo6ne-' 
Ma 3Ta oco6eHHO Ba)l(Ha .nn» OilblTOB C npHMeHeHHeM HCKPOBbIX 
KaMep, y KOTOpbIX MepTBoe BpeMH COCTaBn»eT o6bl'IHO HeCKOnbKO 
MHnJIHCeKyH,n, IlpHMeHeHHe pewaromero .YCTPOHCTBa Il03BOn»eT 
3anycKa Tb HCKpOBbie KaMepbI · TOnbKO . .nn» perHCTpaUHH none 3HblX 
co6bJTHH, · Y CTPOHCTBO npe,nnapHTenbHOrO OT6opa ,non)KHO o6na.na Tb 
ManbJM BpeMeHeM peweHHH, ·TaK. KaK. npeM» fiaMHTH HCKpOBbJX_ 
KaMep COCTaBn»eT npHMepHO MHKpoceKyH,ny, 

.n:n» onpe,neneHHll yrna paccel!HHH 'laCTHUbb HY)KHO HMeTb 

nci TPH ro,nocKona .nn» Ka)K,ll;OH•IlJlOCKOCTH /pHC. la/./.nn» Bbl'IHC" 
neHHH yrna nxo,na 'la_CTJIUbl B MHUJeHb H yrna ee BbIXo,na/ . / 

3a,naqa 3neKTPOHHKH COCTOHT B peweHHH ypanHeHHH 16 

I .1 • x 1. - B • x_ 2 + (,' • x.3 - /J 1 :, • l x • 

r.ne XI .,x 2· X 3 - ,ll;BOH'IHbJe HOMepa cpa6oTaBWHX KaHaJIOB nponop
UHOHaJibHOH KaMepbl, 

A = M • a , B ~ f II -t /, ) b . ' C = /, • b , . D = ( 71 
1 

- 71 
3 

) /, + ( 71
2 

- 1/ 
1 

)}I , , 
Zx=e,,,M•L 

IlpHHHTbie cHM~OJib;, cornacHo pHc. I a, 060JHa'la10T: L, M - 6a3y 
ycTaHOBKH, a , b. 1.' • warH HaMOl;Kll IlpOilOpUHOHanbHblX KaMep, 

1/ 1 , 112 , 1/ 3 -. c,nnHrH Ka~ep OTHOCHTeJibHO oc~ ny'l~a. _ 0 s - yron 
pacce»HHH qaCTHUbl. ,n:ononHHTeJibHbIM KpHTepHeM HBJIHeTCH cpa-
6aTbIBaHHe--o,nuoro H TOJibKO o.nHoro KaHana Ka)K,noii nponopuno
HanbHOH KaMepbI. 
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YpaBHeHHe /1/ M0)KH0 peIIIHTh c 110M0IU:bl0 aHanoroaoro ycTpoii:- · 
cTaa / 4 !, HO 11onyqeHHaH npH 3T0M ToqHocT1> He acer,n;a y,n;oaner
aopHTen1>Ha. KpoMe Toro, 11po6neMoii HBnHeTcH TalOKe TeM11epa
TypH1>1ii H BpeMeHHOH ,n;peiiqi 11,paMeTp0B CHCTeM:bl. U:Hqipoaoii 
11poueccop, 011HCaHHhlH paHee I 3 • 5 • 61,m IlHIIIeH 3THX He,D;0CTaTK0B, 
0,D;HaK0 ero nerxo 61,mo 110CTp0HTh T0ilhK0 ,!l;IlH K03qlqJHUHeHTOB 
( A, B, C) anropHTMa OT6opa, BhipaiKeHHhIX HefiOilhlIIHMH uenhIMH qHc
naMH. IlpHMeHHeM:bie ,n;o CHX 11op ycTpOHCTBa HCl10Ilh30BailHCh T0ilh
K0 ,!l;IlH 0,D;Horo K0HKpeTHoro anropHTMa. O11HC:bIBaeM:bIH HHiKe 6noK 

M0iKeT peIIIHTh ' n106oe ypaBHeHHe OT6opa H o6na,n;aeT BhIC0KHM 
6:bICTpo,n;eiicTBHeM. 

Ha pHc. · 15 11pHae,neHa 6noK- cxeMa ·perneHHH ,n;nH o,n;Hoii 11noc
K0CTH. OTo6paHHaH 110 K0nHqe,7y cpa6aT1>1BaHHH H 3aIIIHqipoBaHHaH 
B ,!l;BQHqHl,IH K0,!I; HHqJOpMaUHH .7 l10CTy11aeT Ha BX0,!l;hl ( x l , x 2' X J) 

6noxa a BH,D;e NIM -cHrHanoa; -,!~Ba nepB:blX ro,n;ocxo11a /pHC. la/ 
MoryT HMeTh MaKCHMailhH0 ,n;o 2 6 KaHanoB, TpeTHH - ,n;o 2 8 KaHa
Il0B; Bxo,n;Hhie CHrHailhl 11epeB0,!l;HTCH B YP0BHH EGL H 3aTeM l10CTy-
11aIOT · Ha cxeMhI "MOLTIPLIER"/pHc. 2/. IIepeKnroqaTenHMH, 110·
MemeHHhIMH Ha 11epe,n;Heii 11aHenH, Ha6HpaIOTCH K03qlqJHUHeHThl 
anropHTMa(l) -uenhle qHcna - OT 1 ,n;o 6 ,n;nH KaiK,n;oro ro,n;ocxo11a. 
HaiipHMep, YMH0iKeHHe . qHcna X1 Ha 5 BhIII0ilHHeTCH 110,n;aqeii 
qHCJia X l Ha 0,!l;HH BX0,!l;hl cyMMaTopa, ·a Ha BT0phie 110,n;aeTCH 
3T0 iKe qHCil0, CMemeHH0e Ha ,D;Ba pa3pH,n;a B CT0P0HY CTapIIIHX 
pa3pH,D;0B.· OrpaHHqeHHe K03qlqJHUHeHTa YMHOiKeHHH Ha ypoBHe 
6 eCTh cne,n;cTBHe Hc11on1,3oaaHHH cyMMaTopa Ha ceM1> pa3pH,n;oa. 
l1c11onh3YH pa3Hhle KOM6HHaUHH 3THX K03qlqlHUHeHTOB, M0)KH0 110-
,n;o6paT:b 11paKTHqecKH n106oii BH,n; anropHTMa oT6opa/6 /. 

CxeMhI "ADDER!" H "ADDER/I" /pHc. 16/ B1>monHeH1>I Ha HHTer
pan1>HhIX cxeMax 0,!l;H0pa3pH,D;HhIX 110IlHhIX CYMMaTopoB /a CK06Kax 
yKa3aH0 K0ilHqecTB0 pa3pH,!1;0B B ,n;aHH0M y3ne/. 

CxeMa "SUBTRACWR" /pHc. 3/ ocyiuecTBilHeT onepau;Hro o,n;HH
Ha,n;ua THpa3pH,n;Horo BhlqHTaHHH, 11pHqeM, ecnH yMeH:bWaeM0e 6onh -
rne BhlqHTaeMoro, pe3yn1>TaT 11onyqaeTcH B 11pHM0M xo,n;e, B 11po
THBH0M cnyqae pe3yilhTaT BhlqHTaHHH 11onyqHTCH B Ko,n:e ",n;o-
110IlHeHHH ,n;o 2". Tor,n;a HYiKH0 11epeBeCTH KO.II; ",n;o11onHeHHH ,n;o 2" 
B 11PHMOH K0,D;. ,[(enaeTCH 3T0 cne,n;yIOIUHM o6pa30M /pnc. 3/: 
11pocMaTpHBaIOTCH. 110 oqepe,n;H ace pa3pH,n;hl, HaqHHaH c caMoro 
Mna,n;rnero. HynH H 11epBaH Haii,n;eHHaH e,n;HHHUa 11epe11HC1>1BaIOTCH 
6e3 H3MeHeHHH, ace cne,n;yromHe pa3pH,D;hl HHBepTHPYIOTCH. IIony
qeHHaH pa3HHUa cpaBHHBaeTcH c 110Mom1,10 cxeM1>1'COMPARAWP" 
/pHC. 4/ c ,!l;BQHqHoii BenHqHHOH Zx,11POl10PUHOHailhHOHiKenaeMOMY 
yrny pacceHHHH. B cnyqae, ecnH qacTHUa pacceHnac1, Ha yron 
6on1,rne Ja,n;aHHoro, Bhl,n;aeTCH NIM - CHrHan perneHHH. CHrHanhl 
peIIIeHHH c o6eHx 11IlOCKOCTeii 110,n;aIOTCH Ha cxeMy "11Ill1" /pac·
ceHHHe X0TH 61,1 B O,!l;HOH 11Il0CK0CTH CBH,D;eTeilhCTByeT 0 11one3H0M 
co6:bITHH/. 
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YcTpoiiCTBO pa6oTaeT 110 11apannen1>Ho-acHHXP0HH0MY 11PHH
UH11y. Bee CBH3H apHqJMeTHqecKHX Y3Il0B OT BX0,D;a cxeM:bl ,n;o ee 
BhIX0,n;a ocyiueCTBneH:bl 110 II0CT0HHH0MY T0Ky. MaKCHMailhHOe 
apeMH perneHHH - 100 HCeK. 

y CTPOHCTBO BhIII0ilHeH0 110IlH0CThlO Ha HHTerpanhHhlX cxeMaX 
cepHH ECL/1O8 IIIT./ B 6noxe "CAMAC'.ftaoii:Hoii wHpHHhI. 

B 3aKnroqeHHe aBT0Phl BhipaiKaIOT CB0IO 6naro,n;apHOCTh 3.H.U:1,1-
raH0BY H M. Typana Ja 11oneJHhle o6cyiK,n;eHHH, B.11.KaxypHHoii -
3a TeXHHqecxyro 110M0(Uh. 
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PHC. 1. a/ 3KcnepHMeHTaJihHa.ll ycTaHOBKa ,llJI.11 OT6opa co6hlTHH 
pacce.11HH.11; 6/ 6noK- cxeMa pewaromero yc:TpoiicTea. 
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