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KapnyXKH B.B. 13 - 11543 
YcrpoliCTBO C'!KTblBBHHSI KHij!OpMBUHK anSI apelilj!OBbiX K8Mep 

Pa3pa6oraHo ycrpollcTso C'IKTbiBaHI!SI HH<jlopMaUHH anSI apeilljlosoll 
KaMepbi c 60nbWHM KOnH'!eCTBOM peracTpHpyJOWHX KaHanos. Ycrpollcrso 
C'IHTblBBHHSI ocymeCTBnSieT <jJOpMHpOBBHHe CHrHanOB C apeliljJOBOli KBMepbi 
H KOaHposamte HOMepo!3 cpa6oraBWHX nposonoK. OnHCBHbi asa sapHaHTa 
ycKnKrenell-<jlopMHpoaarenell: anR nponopuKOHanbHOro H cunbHOTO'!Horo 
pe)t(HMOB pa60Tbl apell<jJOBbllt KBMep. 

npenpRHT 06'bali11HallHOro I!HCTHTyTB SlllepHbiX HCCneaOBBHRil • .fiy6Ha 1978 
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~n• HJMepeHHB xoop~HHaT qacTan, npoxo~smax qepeJ 
~pei~osyw KaMepy, o6wqHo K xa~oi caraanhHOi nposo­
noxe DO~KnwqaiDT yCHllHTenh-~OpMHpOBaTenh H BpeMB­
na~pOBOB npeo6pa3oBaTenL /BIJ.ll/. llpH 3TOM HOMep cpa-
6oTaBWero BIJ.II yxaJwsaeT Ha HOMep cpa6oTaswei nposo­
noKH, a KO~, 3aDHCaHHWB B Hero, COOTBeTCTByeT BpeMeHH 
~pei~ 3lleKTpOHOB OT MeCTa DpOXO~eHHB qaCTHnW ~0 
CHrHallhHOB DpOBOllOKH. 

O~HaKo B Tex cnyqasx, xor~a 3a o~Ho co6wTHe cpa6a­
TwaaeT He6onhwa• qacTh o6~ero qacna perHcTpHpy~max 
xauanoa, npa TaKOM cnoco6e cqaTwsaHH• 6onhwas qaCTh 
peracTpHpy~~ei annapaTypw He yqacTsyeT B nponecce 
cqHTWBaHH. oone3HOB HH~Op:wanHH. 

~ns ClKaTHS HH~OpManHOHHOrO MaCCHBa, nepe~asae­
MOrO c ~pei~oswx xaMep, s pa6oTe I 1/ npe~nolKeHo ocy­
~ecTsnsTh napannenhHOe Ko~aposauae HOMepos cpa6oTas­
WHX npoaonox cpa3y nocne ycHnaTenei. B 3TOM cnyqae 
npa npoxo~eHHH O.JlHOi qacTanw qepe3 xa:wepy ao:wep 
opOBOnOKH 3aOBCWBaeTCS B ,llBOBqHOM !(O~e B perBCTp, 
a speM• ~pel~ onpe~enseTcs o~BM Bl.UI, cTon- c:eruan 
~· kOToporo o6pa3yeTC .. DyTeM 061oe~BHeHB .. DO "HnH" 
scex nposonox, no~xmoqeHHwx K wscllpaTopy. ~n• perBcT­
panas ~aaawx c HecxonhKHX nposonox, cpa6oTaBDillx B :wa­
now BHTepBB.JJe ape:weas, npe,llnaraeTc• •cnonh30BaTh xo:w­
uyTaTop, pacnpe~en•JOIIUII csrsanw B cooTBeTCTB)'IOIIlee 
xonsqecTao Bl.UI B npseuswx perscTpoa c 'IBcno:w pa3p•· 
~os m = log2(N + 1) • r~e N - o6~ee qscno cBrHanltHWX 
npoaonox. O~saxo B TaJCBX cny'la•x B03Mo.ao scxa.es•e 
KO~OB B3• 3& HX HanOlKeHBS B WBcl»paTope, D03TOMY pa3• 
pem~~ee Bpe:w• WBcl»paTopa ~OJDKBO 6WTit MBHBM&JlltHWM. 

3 



B .u.aHHoii: pa6oTe onacaHo ycTpoii:cTBO C'IHTblBaHHJI aH­
IllopMauaa /YCH/, pa3pa6oTaHHoe .ZJ.JHI .u.peullloBblX KaMep, 
HMeiOll.{HX 128 CHrHaJILHbiX npOBOJIOK H npe.ZJ,Ha3Ha'leHHbiX 
.ZJ.JIJI peracTpauaa O.ZJ.HO'IaCTH'IHblX co6blTHii:. TexHonoraJI 
H3rOT9BJleHHJI H KOHCTpyKI.(HJI TaKHX KaMep onacaHbl B pa-
6oTe 121 

YCH ocyll.(eCTBJIJieT cllopMapoaaaae CHrHanoB c KaMepbl 
no aMnJIHTy.ZJ,e H .ZJ,JIHTeJILHOCTH H KO.ZJ,HpyeT HOMepa cpa6o­
TaBWHX npoaonoK. B OT JIH'IHe OT pa6oT 11. a/ KO.ZJ.HpoaaHae 
OCyll.(eCTBJIJieTCJI B KO.ZJ,e rpeJI, 'ITO n03BOJIJieT H36e)l(aTL 
Cyll.(eCTBeHHOrO HCKa)l(eHHJI KO.ZJ,a Ha BblXO.ZJ,e WHiilpaTopa 
npa O.ZJ,HOBpeMeHHOM Cpa6aTbiBaHHH .ZJ.BYX COCe.ZJ,HHX KaHaJIOB 
OT qacTHUbl, npowe.u.weii: nocepe.u.aae Me)I{.ZJ.Y carHaJILHblMH 
npoaonoKaMH. B 3TOM cnyqae KO.ZJ. Ha Bblxo.u.e wuq,paTopa 
6y.ZJ,eT COOTBeTCTBOBaTL HOMepy O.ZJ,HOrO 83 COCe,[{HHX Ka­
HaJIOB. 

llpH npOXO)I(.ZJ,eHHH qepe3 KaMepy .ZJ.BYX 'laCTHI.( O.ZJ,HOBpe­
MeHHO BepO.IITHOCTL HCKa)l(eHHJI KO.ZJ,a paBHa 

\\ = tp /T g , 

r.u.e t P - pa3pewaroll.(ee apeMJI walllpaTopa, T g - MaKca­
MaJILHoe apeMJI .u.peii:4la. Pa3pewaroll.{ee apeMJI onacblaae­
Moro HH)I(e WHiilpaTopa paBHO .ZJ,JIHTeJILHOCTH HMnyJILCOB Ha 
ero BbiXO.ZJ,aX H COCTaBJIJieT 10 HC. Tor.u.a, eCJIH T 
= 100 Hc/21, TO W = 0,1. O.u.HaKo tp .ZJ.JIJI nepaoii: H3gHe­
CKOJILKHX npowe.u.wax 'lepe3 KaMepy qacTHI.( onpe.u.enJieTcJI 
B OCHOBHOM BpeMeHHblM pa36pOCOM HMDYJILCOB B KO.ZJ,e, 
He npeBblWaiOll.(HM .ZJ.JIJI 3Toro wa4lpa Topa 1,5 Hc. 

YCH /puc. 1/ cocTOHT H3 ycanaTeneB:-q,opMapoBaTeneu 
/Y I, .u.ayxcTyneH'IaToro walllpaTopa (K, M, L) a npeo6-
pa3oaa Teneii: ypoaHeii: 3CJI- HHM. 

1. YCHJIHTEJib- cJ>OPMHPOBATEJib 

Pa3pa6oTaHbl .u.aa BapaaHTa ycanaTeJIJI·IilopMapoBaTe­
JIJI: .ZJ.JIJI nponopuaoaaJILHoro pe)I(HMa pa6oTbl .u.pe84loao8 Ka­
Mepbl /aapaaHT A/ a CHJILHOTO'IHoro / 41/aapaaHT li/. Yca­
JIHTena -q,opMHpOBaTeJIH 060HX BapaaHTOB OCyll.(eCTBJIJIIOT 
YCHJieHae, .ZJ,HCKpHMHHal.(HIO H lilopMHpOBaHHe CHrHaJIOB no 
aMnJIHTy.ZJ,e H .ZJ,JIHTeJILHOCTH. 
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Puc. 1. EAoK- cxeMa yc111poiic1116a C'lUIIIbi6UHU.R. 

BapuaHIII A. YcanaTenL·(lopMapoBaTeJIL I puc. 2a/ a~a~­
nonHeH aa MHKpocxeMe K1Jill381 a oTJIH'IaeTCJI oT aHano­
rH'IHbiX pa3pa60TOK /5,6/ B OCHOBHOM HH3KHM BXO.ZJ,HblM 
conpoTHBneaaeM I R Bx;:= 100 OM/. Co6cTBeHHoe apeMeH­
HOe "ryJIJIHHe" YCHJIHTeJIJI·(lopMHpOBaTeJIJI - 8 HC, nopor 
cpa6aTblBaHHJI J n = 2 MKA. linaro.u.ap.11 3TOMY OH MO)I(eT 
6b1Tb HCDOJlb30BaH ):{JIJI H3MepeHHJI KOOp.ZJ,HHaT C .ZJ,peii:(lOBOB 
KaMepbl npH 60JILWOH eMKOCTH CHrHaJILHblX npOBOJIOK. 

YcaJIHTeJIL TpexKacKa):{HblB, K03~auaeHT ycaJieHHJI no 
HanpJilKeHHIO Ka)I(.ZJ.OH ceKUHH npaMepHo 6. TaK KaK KaMepa 
JIBJIJieTCJI reHepaTopOM TOKa, TO .ZJ,JIJI yMeHLWeHHJI BXO):{HOrO 
conpoTHBJieHHJI nepabli KacKa.~:t /M1/ oxBa'leH napaJIJieJIL­
Hoii: oTpauaTeJILHoii: o6paTHOB CBJI3LIO no HanpJilKeHHIO. Pe­
lKHM pa60Tbl yCHJIHTeJIJI 3a.ZJ,aeTCJI H CTa6HJIH3HpyeTCJI o6-
paTHblMH CBJ13JIMH (R

2 
,R 3 ) .)J.HCKpHMHHal.(HJI H (lopu:HpOBaHHe 

CHrHaJia OCyll.(eCTBJIJieTCJI O):{HOBH6paTopoM/M4/, nopor cpa-
6aTblBaHHJI KoToporo npau:epHo 50 MB. Bpeu:JI3a.ZJ.aiOII.(a.JI 
l.(eOL R? C 

2 
D0):{06paHa TaK, 'IT06bl HCKJIIO'IHTb DOBTOpHble 

cpa6aTblBaHHJI O):tHOBH6paTopa BO BpeMJI ,[teBCTBHJI BXO):tHOrO 
carHaJia. )J.JIJI yu:eHLmeHHJI pa3pewaiOmero apeu:eHH walllpa­
Topa DOJIO)I(HTeJILHble HMDYJILCbl C BblXO.[ta O,[{HOBH6paTopa 
yKopa'IHBaiOTCJI uenLIO R

10 
C 3 .u.o 10 HC /mapHHa Ha 

DOJIYBLICOTe/. )J.aJILHeii:mee COKpall.(eHHe ):tJIHTeJILHOCTH Bbl· 
XO):tHbiX HMDYJILCOB orpaHH'IHBaeTCJI 6blCTpO.ZJ,eBCTBHeM npa-
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Puc. 2 . .llpUHI#unuaAI>HWe cxeMI>I ycUAu•eAeii-~opMupoea•e­
Aeii: aj" 0./IJI nponOpi#UOHQ.III>HOZO peJICUMa; 6/- 0./IJI CU./litHO· 
•o'IHOZO peJICUMa. 

MeH.IIeMwx MHKpocxeM. Hanp.ll:lKeHHe V c M 3a,D,aeT nopor 
cpa6aTWBaHH.II WHI!>paTopa K. C ~enLJO yMeHLWeHH.II .D.nHHW 
nHHHH CBJI3H, a TaK:lKe ,D,n.ll Y.D.06CTBa 3KCnnyaTa~HH, 16 YCH· 
nHTeneii-l!>opMHpoaaTenei H wu4JpaTop K pa3Meweuw ua 
O.D.Hoi nnaTe pa3MepoM 16x17 ,5 eM 2.B •a6Aul#e npHBe,D,euw 
OCHOBHWe xapaKTepHCTHKB nnaT. 
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Ta6Aul#a 

OcHOBHLie xapaKTepBCTBKH nnaT 

1. Bxo,D,uoe conpoTHBneHHe, OM 

2. llopor cpa6aTLIBaHHJI,MKA 

Bap.A 
100 

2 

Bap.li 
300 

100 
3. H3MeHeHBe nopora 

C pa6a TWBaHB.II, f1/o 
a/ DpB B3MeHeHBB TeMnepa-
Typw Ha 1° C * 0,2 0,2 
6/ npB B3MeHeHBB Hanp.ll· 
:lKeHB.II DBTaHB.II Ha 10fo 

4. AMnnBTy,D,a BXO.D.HWX 
BMnynLcoa, npB KOTopoii 
HaBO,D,KB B nnaTe OTCYTCT" 
BYJOT, MA, He Meuee 

5. llopor cpa6aTwBaHB.II .D.n.ll 
DOnO:lKBTenLHWX BMnynL • 
COB, MA 

6.· MepTaoe apeM.II 

7. BpeM.II BOCCTaHOBneHB.II 

8. 3a,D,ep:lKKa npoxo)K,IJ,eHB.II 
cBruanoB 

9. Co6cTaeuuoe ape.MeHBoe 
"ryn.IIHBe", HC ** 

10.Pa3pem&JOwee apeM.II, Hc 

11. Bwxo,D,HWe BMnynLcw 
a/ non.llpHOCTL 
6/ YPOBHB 
B/ ,D,nBTenLHOCTL, HC 
r/ apeMeHuoii pa36poc 

BMnynLCOB B KO,D,e, HC 

12.Hanp.lnKeHBe r:HTaHB.II, B 

13. lloTpe6n.IIE'MbiB TO!\. MA 

2 0,7 

1 10 

> 1,5 >10 

eM. puc. 3 

CM. puc. 3 

CM. puc. 3 

8 5 

10 

nono:lKBTenLHaJI 
3CJI 
10 

0,5 

-5 

850 460 

* B ,D,Bana3r·He TeMnep-aT~P -+20.,. +7rf>C. 
** fipB H3ME'J-IE'HBB 3M'IJJBT)'l!hl BXO,IJ,HOrO 

20J 
TOJ<a OT 2J ,IJ,O 

n 
n 
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Puc. 3. 3aeucu.woc•~» .wep•eozo epe.weHu (t ~ ), epe.weHu 

eocc•aHoeAeHUJI (t ~) u 3aoepJICKU (t ~. t ~ ) o• o•Hollle­
HUJI QMn.IIU.yObl 6XOOHOZO CUZHa.lla K nopozy cpa6a•bi6QHUJI 
(J/J ) . HHOeKc ceepxy yKa3bl6ae• Ha eapuaH• ycuAu•eAJI. 

n 

BapuaH• Ii. llpu pa6oTe ,D;peB:tlJoaoB: KaMepw B cunLuo­
TO'IHOM pe>KHMe HMIIYllbChl TOKa Ha CHrHaiiLHWX npOBOJlO• 
Kax aMeiOT aMnnHTYAY 200 +4000 MKA npa cpauuaTenLuo 
ue6onLwoM aMnnHTYAHOM pa36poce a tlJpouTe 10 HC. KpoMe 
TOrO, xapaKTepHCTHKB KaMepW B 3TOM pelKHMe He 'IYBCTBH­
TellbHhl K H3MeHeHHIO noporOB perHCTpal.I,HH B WHpOKOM 
,Q,Haiia30He. ll03TOMY Tpe6ouaHH.Il K CTa6anLHOCTH nopora 
H BpeMeHHOMY "ryn.IIHHIO" tlJopMHpOBaTenB lc yqeTOM HH· 
Terpapy10mero ,Q,eBCTBB.Il eMKOCTH caruanLHOB npOBOllOKHI 
oxaJWBaiOTCB cymecTueuuo ocna6neuuwMa. llopor peracT­
pal.I,Ha npa 3TOM MOlKeT 6WTL nouwweu B 50+100 pa3 no 
cpauueuHIO c TeM, KOTopwi ueo6xo.Q.HM ARB xauep, pa6o­
Ta10m&X B nponopl.I,HOHaiiLHOM pelKHMe. 

Ha puc. 26 noxaJaua npauuanaanLuas cxeua tlJopMapo­
uaTens. Ha o,Q,Hoi MHKpocxeue K1llll381 peanu3ouauw .Q.Ba 
xauana. CeKI.I,HH M1 a M2 acnonL3YJOTC.Il .Q.llB ycaneuas 
aunynLcou uanpslKeHBA. ~acxpauaual.I,H.Il a tlJopuapouauae 
HMIIYllLCOB ocymeCTBHAeTCB Tparrepa.MH lli.MB,Q,Ta 1M3, 
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M41. PeJHCTop R6 npe~uaJHa'leH ,D;ll.ll yMeHoWeHH.II nmumu.11 
BXO,D;HbiX TOKOB CeKI.I,HH M 1 H M2 Ha nopor cpa6aTb1BaHH.ll 
4>opMHpoaaTeneB:. HaJHa'leHHe yKopa'IHBaiOll.l,eH uenu R 

4
C 

2 
TaKoe >Ke, KaK B aapuauTe A. 

Ha nnaTe paJMepoM 16xl2 c,w 2 paJMell.l,eHo 16 !}lopMH­
poaaTeneB: H wu4>paTop K. OcHOBHble xapaKTepucTHKH nna­
Tbl npHBe,IJ,eHbl B 1/la6AUfle. 

2. ll/Hf/JPATOP 

llpe,D;cTaBneHHe HOMepa cpa6oTaBwero KaHana a Ko,D;c 
•f'pe.ll OCy~eCTBll.lleTC.Il .D.BYXCTyneH'IaTbiM napanneJihHbiM 
illH4>pa TopoM I puc. II. 

Bee 1 '28 perucTpupyroll.I,HX Kauanoa pa3Aenenw na 8 
rpynn no 16 Kauanoa. YcunHTenu-rt>opMupoaaTenH n Ka>K.n.oB: 
rpynne no,D;KlliO'IeHbl K mu4>paTopaM HOMepa KaHana B rpyn­
ne (K) . 06ll.I,He BbiXOJJ;bl 3TH X lllH4l9a TO!)OB (S) COC,Ll.ImeHI:J: 
C BXO,D;aMH WH4>paTopa HOMepa rpynnbl IMI, a OCTallblUJe 

o6oe,ll,HH.Il10TC.II nopaJp.II,D;HO (~). BbiXO.D.bl rnu<\lpaTopa M 
o6oe.~HH.IIIOTC.II no "HJU1" lrnnHa S 0 I. TaKHM o6pa30M, 
npu cpa6an .• maHHH nro6oa curuanLHOH npoaonoiGI na BlJ:xo­
JJ;ax N norryqaeTcJI cooTBeTCTBYlOII.I,HH KOJl.. Carnan ua Bbl­
xo,D;e S 0 no.IIBllBeTC.II npH cpa6aTb1BaHHH II106oro I::anana 
H HCUOllbJyeTCB ,IJ,llJI H3MepeHHB speMeHH H ~llSl 3RIIHCH 
Ko.D.a N s npueMHbiH peracTp. BbiXO.D. S0 MO>KeT 6wTh 
HCUOllblOBaH ,D;llJI ,l),aiibHCHWero Hapall.I,HBaHHB UIB4;JpaTOpa. 
lliurt>paTop ua 128 KaHanoa peanHJOBaH Ha 47 MHKpocxeMax 
cepHH 138. 

3. KOHCTPYKL(HJI YCH 

nnaTbl A HllH 6 pa3Mell.l,alOTCH napaJIJICJlbHO CHniaJlbHOH 
IIllOCKOCTH KaMepbl, HX BXO,D;bl npunaHBalOTCJI K JlaMeJ1!1M 
curuanLHbiX npouonoK. Hl- Ja oco6euuocTeii Ko,D;a 1pex 
IIJiaTbl ycTaHaBllHBalOTCB TaK, 'IT06bl HanpaBJieHHH KO~Hpo­
BaHHJI B 'leTHblX H He'leTHblX nna TaX 6blllH npOTHBOIIOJIO)KHbl. 
Ulu4lpaTop HOMepa rpynnbl (M, ~) COe,D;HHJleTCJI C BbiXO,D;aMH 
UJia T A HJIH 6 KOaKCHaJibHbiMH Ka6enJIMH O,D;HHaKOBOH ,D;JlHHW. 
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B JaKmoqeuue aBTop Bblpa:>KaeT 6naro,IJ.apuocTb ,ll..M.Xa-
3HHCY u A.B.KynuoBy Ja noneJnhle o6cy:>K,IJ.enuJJ. u ueunhle 
3aMe'laHHJI, n.n.HeMeHOBY 3a llO,IJ.,IJ.ep:>KKY pa60Tbl. ABTOP 
6naro,IJ.apeH r.B.lloKH,IJ.OBOH H C.r.TinacTHHHHOH 3a Tex· 

HH'IeCKYIO llOMOUlb. 
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