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I . BBe,I\eHMe 

Pa3pa6oTKa 11: 3KCruJyaTa.qMH aw.mcJIH:TeJibHUX MarnMH 6b!Jla nepaoti o6-
JiaCThiD, B KOTOpOH TIOTp860BaJIOCb TipHM8H8HH8 CneqHaJibHUX H3M8pMT8Jlb

HbiX I1pH60pOB qwppOBOti 3Jl8KTpOHV.KM. I1epB08 Bp8MH He 6b!JIO He06XO)J,HMOC

TH B YrlHBepcaJibHUX np11:60pax )J,JIH pa60TH C qH¢pOBOtl T8XHHROH H B OC

HOBHOM HCIIOJlb30BaJIHCb Tpa)J,Y.ql!lOHHHe OCqHJIJIOI:'pa¢H, a )J,.;1H OTJ!a)J,J<i'! 3BM 

Ha 3aBO)J,aX TipHM8HRJll1Cb CII8l\MaJibHbl8 CHCT8MH T8CT11p0BaHHR. TiepBbiMJ.l yHI1-

B8pCaJibHUMH npH60paMH, J,ll,06HhlMH )J,JIH npoBepKH BpeM8HtillX )J,HarpaMM qM¢

pOEUX CHCT8M, 6b!JII!l MHOPOI\aHaJibHH8 OCql1JIJIOrpa¢H. 

Pa3BMTJ.l8 T8XHOJIOPHH HHTerpaJibHbiX CX8M Bb13BaJIO 6ypHHn pOCT B 06-

JiaCTH pa3pa60TKJ.l CJIOmHHX yrrpaBJIHID~HX CHCT8M M CHCT8M o6pa60TI\11 )J,aH

HbiX. 0TJia)J,I\8 If peMOHT COBp8M8HHHX qM¢poBUX CHCT8M C llp11M8H8HH8M Tpa

,ll,l11..\110HHbiX ll3M8pHT8JlbHHX np1160p0B CTaJill 3aTpy)J,H8Hl:l, CTaJIO HCHO, 

~TO ITOHBIDI8Cb H806XO,ll,MMOCTb B IIpl160paX, CTieqHaJibHO Opl!l8HTMpOB8HHllX 

Ha pernmme rrpo6neM, CBJl~.aHHHX c pa3pa6oTKOtl M ::mcnnyaTaqMeti qM~OBOtl 

T6XHHRI1.TaK TIOHNlJIOCh ::EopBoe IIOKOJI6Hll6 JIOr:I:Pl6CK11X aHaJill3aTOpOB I,I2,I7~ 
0)J,Y!H 113 nepBUX cepV.XHblX aHa.1JM38TOpOB JlOPI!lti8CKMX COCTOHHHti 1601 L 

ilJup.vm "XLIOJie'r'I' f!aKRap,ll," c5b1JI npe.n;cTaBJJeH B I973 ro.n;y Ha BhlCTaBKe B CaH

\l?paHu;HcKo. I1p1160p 6HJ! n;:·e,IJ,Ha3H8ti8H B nepByiO Ot18p8,ll,b )J,JIR OTJ!a)J,KI!l 

rrporpaMMHOPO o6eCII8ti8Hl1.8. 3TOT aHaJIIIl38TOp perHCTplllpOBaJI O)J,HOBpeM8HHO 

B !2-TH TI8paJIJI8JlbHbiX K8EaJiax H3M8H8HM8 J!Of'l!lti8CKHX COCTOHHMti ClllCTeMbl, 

CTp0611pyH CMf'HaJibl Ha BXO,ll,Hb!X Jll!lHIIIRX C TIOMO~b~ MMTIYJlbCOB TaKTOBOPO re

H8paTOpa HCCJI8)J,y8MOtl CV.CT8Mbl. I1p1160p MOP 3aiiHC~B8Tb ~0 16 TIOCJI8)J,OB8-

T8JlbHHX COCTORHJ.ltl CIIICT8Mb! 11 OT06p8m8Tb ,Jl,8HHbl8 Ha 3KpaHe )J,l1Cilll8H B 

¢opMe Ta6JIM~b! COCTOHHHV. B )J,BOJ.lt!HOM KO)J,e. Ha :3TOtl )!(8 Bb!CT8BK8 6b!JI 

rrpe~cTaBJieH aaanttaaTop f 10-D Biomation , rrpe,ll,H83HatleHHblti )J,JIH pe

I'I1CTpaQIIl11 11 8HaJII138 CJIO;l(Hb!X BpeMeHHHX )J,HarpaMM. 3aiTIIICb )l,8HHbiX npo-

a MCXO)J,HJ!a O,ll,HOBpeMeHHO r.c S-MH K8HaJI8M ITO CMf'HaJiaM BHyTpeHH8f'O TaKTO

BOf'O reHepaTopa, saperHcTpHpOBaHHb!e ,ll,aHHble o·ro6pa.JKaJIIIICb Ha 3KpaHe 

~HCllJ!8H B ¢opMe peKOHC'TJ=:YHpOBaHHOtl BpeM6HHOH )J,Maf'pa.MMbl/1/. MBKCM

MaJibHa!l tlaCTOTa CTp06HpC•BaHHR o6eHX CV.CT6M - 10 )ffi~, rrp~eM 06ec-
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ll9liJ.1Ba.JiaCb B03MOlKHOCTb 11 3aiTyC!ta"* napa.nJieJibHOt:\ ROM6HHUI..\I'lSt:\ CIU'Ha.JIOB. 

3TH IIpH60pb! CTaJIH 6M:OlllliiM C06b!TH9M B o6JraCTH rrpH60pOCTIJOSIDUI. 

C aToro Ha~oc:o pasBHTHe coBepmeHHo HOBoro Knacca rrpH6opoB, 

OCHOBaHHNX He Ha Ha6JIDA9HI'lH Bp9MSHHOrO H3M9H9HHR aHaJIOrOBWX BSJIHliHH 
B 3Jl9RTp0HHNX 1..\SITHX, a Ha MSTOAHRe 1..\H~pOBhlX H3MepeHHt:l. OTH ITpH60pW 

HMS~T CJIS~~He xapaKT9pHCTHRH: 
• JioruqecKHe AaHHble ( 11 I" H · "0 11

, HJIH HHatie - Bb!CORHe H HH3RHe ypo BHH) 

llOCTynaDT OAHOBpeMSHHO Ha HSCROJibRO BXOAOBi 

perHcTpHpyeTCR Jll3MeH~~MC.ff nocJieAOBaTeJibHOCTb AaHHIIIX Ha RaJKAOM 

H3 3THX napaJIJI8Jlb~ BXOAOB, a TaRlK9 BpeMeHHM B3aHMOCBR3b 3THX 

TIOCJI9AOBaT9JlbHOCTet:l; 

Bblpa6aTb!BB.IOTCR TaJtTOBble H ynpaBJI~~He CHrHaJibl AJIR KOHTpOJJJI 06pa-
60TRH AaHHblX H llOTOKOB HH~OpMai..\HH. 

lloRBJieHHe MHRponpol..\eccopoa eme 6oJiee CTHMYJIHpOBaJIO poeT npoHs

Bo~CTBa JIOra~ecRKX aHaJIH3aTopoafi41. HecMOTIJ.ff na To, ~To npHMeHeHHe 

MHRponpOI..\9CCOpOB 06Jierq~eT paspa60TRY CJIOlKHNX 1..\H~pOBhlX CHCTSM, npH 
aTOM oqeHb 3aTPYAH~TC.ff OTJiaARa H o6cJI~HaaHHe 3THX CHCTeM. lloRBH

JIHC:O CJIOJKHHS rrp06JreMbl, CB.ff3a.HHbl9 C paspa60TKOfi 3J19KTIJOHHOfi annapa

'l'JPbl, rrporpa.MMHoro o6ecnetiemur, a Tarorte CHCTeMHHe rrpo6JieMR. KpOMe 
TOrO, Fi ItoMnOHSHTbl, M3 KOTOpillC CTIJO.ffTC.ff COBp9M9HHbl9 CMCT9Mbl, CT8Jll1 

60Jie e OJIOlKiiilllill. 

B 3aBHCHMOCTH OT C~epb! HCTIOJlb30BaHHR (paspa60TKa, llp0H3BOACTBO, 

o6CJiylKHBaHHe) 1..\H~pOBb!S H3M9pHT9JlbHbl9 npH60pbl AOJllKHbl HM9Tb pa3JIHt!Hble 

xapaKTepHCTHKH. TaR HatiaJIOCb pasAeJieHHe norHlleCRHX aHaJIH3aTopoa no 

THTiaM: npH60pbl AJI.ff HCCJISAOBaHH.ff pa3JIHliHblX MarHCTpaJiet:\ H WHHi JHHBep

CaJibHbl9 MHKponpOI..\SCCOpHble aHaJIH3aTOP~i aHaJIH3aTOpbl, OpHSHTHpOBaHHb!S 
Ha MHRP,OTIP,OI..\8CCOpbl CIT91..\HaJibHOro THTia 21; aJiaJIH3aTOpb! JIOrHtieCKHX COC

TO~H~f 3/; BpeMSHHble aHaJIH3aTOpbli aHaJIH3UTOpb! AJIR HCCJISAOBaHHR JIH

HHA CB.ff3H. ffpoMe TOro, llO.ffBHJIHCb CHCT8Mb!, KOTOpb!e aHaJIH3Hp0BaJIH JIO

rHt!eCKHe cxeMbl APYrHMH MeTojaMH, HanpHMep 1..\~~poaot:l OCI..\HJIJiorpa¥ 4 I 
H CHrHaTyp~ 8HaJIM3aTOpfi4 , 0AHOBp8M9HHO MOlKHO Ha6JIIDAaTb npOI..\SCC 

06"b8AHH9HH.ff B OAHOM npH6ope pa3HhlX MSTOAOB aHaJIH3a. HanpHMep, JIOrH

liSCKHA aHaJIH3aTop 532 - Paratronics YAatiHO 06"b9AHHHJI B ce6e TSXHHKy 

aHaJIHsa JIOrHt!eCKHX cocTORHHt:l H CHrHaTypHb!t:l aHaJIHsaTopl 5 I. MoASJib 

Tektronix 308 o6oeAHHHJia B ce6e notiTH ace Bb!WeyKa3aHHble MSTOAN 
aHaJIHsal 6 I. 
3£ 3A9Cb H AaJiee ITOA "sanycKOM" IIOApasyMeBaeTC.ff He HatiaJIO pa60Tbl 

aHaJIH3aTopa, a MOM9HT TIO.ffBJ19HH.ff Ha BXO~e OIIp9ASJISHHOA KOM6HHUI..\HH 
BXOAHHX CHrHaJIOB (B npOI..\SCCe 3aTIHCH AaHHb!X), IIOA A9t:ICTBHSM KOTO
pot:l aHaJIH3aTop nepeKJIIDllaeTCR H3 OAHOro pelKHMa·pa60Tbl B ApyroA. 
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YAo6HNe B03MOlKHOCTH HCTIOJib30BBHH.ff JIOrHt!eCKHX 8HaJIH3aTopoa B 1..\H~

poaon aneKTpOHHKe o6ycnoBHJIH pesKoe yaeJIHt!eHHe o6oeMa Bunycxa Jiora~e

CltHX aRaJIH3aTopos sa noCJieAHJ.fe 4 roAa. MolKHO OlKJiAaTb, tiTO B 6y,IJ,YllleM 

HCIIOJlb30BaJiH9 3THX TipH60pOB B Bb!tiHCJIHTSJlbHOt:l H 1..\H~pOBOfi T8XHHR9 6y

AST e~e 6oJiee HHT8HCHBHb!M. 

2. JiorHll8CltHfi aHaJIH3aTOp HJIH OCL\liJIJIOrpa!p ? 
qT06bl nerqe llOHRTb xapaKTepH~e CBOt:ICTBa, ilPHHI..\Hll~ pa60Thl H npe

HM~e'cTBa JIOrHlleCKoro aHaJIH3aTopa, cpaBHHM ero c CaMb!M pacnpocT

paneHHb!M H3 SJieKTpOHHWX IIpH60pOB- OC~orpaqoMiii,B TRTIM'IHOM OC~
ROrp. H3MepeHHe HatiHHaeTCR Tor,IJ,a, KOr,IJ,a ypoaeHb aanycKato~ei•o CHr

HaJia rrpeBmuaeT 3UAaHHHfi noporosb!t:l ypoaeHb. 

IlOA A9ACTBI19M 3TOrO sanyCKaiD~ero CHrHaJia BKJIIOtiaeTC.ff OTKpb!BaiO~ee 
HaTip~eHHe SReKTpOHHOrO HCTOliHHKa afiT, 0,IJ,HOBpeMeHHO C 3THM Ha TIJiaC

TIDibl ropH30HTaJibHOfi pasaepTKH IIO)J,aSTCR JlHH9fiHO B03paCTaiD~ee Hanp~e

HHe,H aJieKTpO!iH~~ Jiyq Ha aKpaHe nepeMe~aeTCR cJieaa Hanpaso. EcnH 
110AHOBpeMeHH0 11 Ha6JIIOAaTb C IIOMO~biD OCI..\HJIJIOrp~a ABa H 6oJiee CHI'HaJia, 
TO OT)J,eJibHNe CHrHaJIH BKJIIDtiaiDTCR llO OtiepeAI!(, B pa3JIHt!Hb!S 1..\HKJIN ropH-

30HTaJibHOt:\ pasaepTKH. B aTOM cJiyqae nocnecseqeHHe aKpaHa ,IJ,aeT aos

MOlKHOCTb "OAHOBpeMeHHOro" Ha6JIIDA8HHR H8CKOJlbKHX CHrHaJIOB, HO TOJlbKO 

a cnyqae AOCTaTOtiHO 60Jibmon qacToT~ sanycKaiD~ero cHrHana. ~eficTBHTeJib
HO OAHOBpeMeHHOe Ra6JIIDA8HHe CHrHaJIOB ll03BOJIR9T rtpOBO~Tb MHOronyqe

BO~ OCI..\HJIJIOrp~, HO C03AaTb OCI..\HJIJIOrpatP, HMeto~H~ 6oJiee AByx Jiyqet:\ 

B Bb!COKOM AHana30H9 tiaCTOT 7 CJIO~O C TSXHOJIOrHliSCKO~ TOqKH 3p8HH.ff, 

Tenepb paccMOTpHM pa6oTy THnl'ltiHoro JIOrHqecKoro aRanHsaTopa, 
6JIOK-CXeMa KOTOporo npeACTaBJieHa Ha pRC,I.II31, 

·Bxo,nHHe 
,IJ;BHH!ie 

BHelliiDlfi cTpo6 BnyTpemrnn cTpo6 

BXO,IJ;HB~--~vuv_pu•vl' . 

CiiCTeMa Ilawrn ;nnciTJie.ff .UUciiJieft 
r---""\ • ' , ..-----, 

PacnosHaBaTeJil> 
CJIOB 

BHeimmft 
sanycK 

PHc.I. BnoK-cxeMa JiorHtiecKoro aHanHsaTopa. 
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Ma T8CTMpyeMO~ CX8Mhl ,IJ,aHHhl8 TIOCTYTiaiDT BO BXO,IJ,HyiD ~enb aHaJIH3a

TOpa qepes MHoroaxo,IJ,OBhl~ npo6HHK. Bxo,IJ,Hoe ycTpo~cTBo onpe,IJ,enneT no

rHqecKoe COCTOflHHe KaJK,Il.OI'O BXO,IJ,a ("0" HJIH "!"). 3aTeM CHI'HaJibl sanHChl

BaiDTCfl B naMRTb norHqecKoro aHanHsaTopa c noMO~biD BHyTpeHHero HJIH 

BH8lliH8J:'O TaKTOBOI'O MMTiyJibCa. 3anHCb J.13M8HfliD~HXCR BO BpeMeHM ,IJ,aHHhlX 

npo,IJ.OJIJKaeycn ,IJ,O Tex nop, noRa He IIORBHTCR orrpe,!l,eJieHHaR, sapaHee Bbl-

6paHHaR KOM6HHa~Hfl COCTOHHH~ BXO,IJ.HhlX CHI'HaJIOB, TaK Ha3biBaeMafl sa

nyCKaiDl!lafl KOM6UH~HH • IlpHqeM, 8CJIH B npo~ecce 3anHCU npOHCXO,IJ.HT ne

peno~9Hli9 liaMHTH, TO saTIHCb nocTyiiaiDIIIHX HOBhlX ,IJ,aHHhlX HaqHeTCfl C Ha

qana. HTa!C, liaMHTb 6y,IJ,eT CO,IJ,ep~aTb HH~pMa~HID 3a T8K~HM nepHO,!I, Bpe

M8HH. IJO,IJ, ,!1,8MCTBJ.l8M sanyCK8.IDi!l8~ KOM6HHa~HM HaKOliJI8HM8 ,!l,aHHhlX npeKpa

THTCH H 3aTIMCaHHhl8 ,IJ,8.HHhle nepeliMlliYTCfl B liaMHTb ,IJ,HCTIJleH, Opi'aHM3yiD~8-

I'O M306pBJKeHMe 3TMX ,IJ,aHHhlX M ,IJ,OIIOJIHMTeJibHO~,He06XO,!I,.HMO~ .D;JIH aHaJIM3a 

l1H<lJOpM8.~H Ha 3Kpa.He. ' 

HeKOTOpbie rrpeHMYJI\8CTaa npHMeHeHI1fl norHqecKoro aHaJII13aTopa no 

CpaBH8Hl110 C MHOI'OKaHaJib~hlM OC~HJIRO!"pa<iJOM, pa6oTaiD~l1M B aJibT8pHaTHB

HOM pe~HMe, B CJiyqae MHOI'OKa.HaJibHO-HenepHO,!J,J.1q8CKOM TIOCJI8,IJ,OBaTeRb

HOCTI1 CHI'HaJIOB liOKasaHbl Ha pHc.2/I/. 

A 

B 

c 

ll 
w~-

---~ 

3RpaH JIA 

Arl- A~ I 
B~ :=r=LJ-c.--,__ 
DL r D ----L._Jt-

I 
"0TpmJ;aTeJ.IbH!lli" I 

sarrycK 

PHc.2. BpeMeHHan ,IJ,HarpaMMa HenepHO,IJ,HqecKHX CHI'Hanoa, Ha6niD,IJ,aeMaR 

C liOMOl!lbiD 4-KaHaRbHOJ:'O OC~HnROI'pa¢a (B aRbT8pHaTI1DHOM 

pe~HMe) 11 JIOJ:'HqecKOI'O aHaRH3aTopa. 
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Oc~Hnnorpa<P sanycKaeTcn OT nepe,IJ,Hero <PpoHTa CHI'HaJia A • Ilo,IJ, 

,IJ,efiCTBI18M KB.lK,Il.OI'O 3anyCK8.Klii{8I'O <iJpOHTa CHI'HBJ.Ibl A, B, C, D no O<Iepe-

,!1,11 nOCTyTiaiDT Ha DepTH!CBJlbHyiD pa3B8pTKy OC~HRROI'pa<IJa, H li03TOMy Ha 3K

paHe OC~MJIJIOI'pa<iJa MN Ha6JIID,IJ,a8M .He cymeCTByromyro JIOJ:'MqecKy~ KOM6MHa

l\MIO CHI'HaJIOB. 

Jior11qeCKH~ aHaJ1H3aTOp lipOH3BO,IJ,HT O,IJ,HOBpeMeHHOB CTp06HpOBaHH8 11 

HaKOliJI8HH9 CHI'HaJIOB~ A, B, C M D, l1 3TOT npo~ecc 3aRaHtJ:HBa8TCH npH 

nOCTyTIJIBHHH Ha BXO,IJ, 3apaHee yKa3aHHOM KOM6HHa~Ml1 CMI'HaJIOB. B ,IJ,aHHOM 

CJIJ1!a8 3TO KOM6HHaqHH CHI'HaJIOB A·B·C·D. TaKI1M o6pa30M, HaKOTIJI8H-

Hhl8 ,IJ,aHHhle B TO'!HOCTH COBlla,IJ,aiDT C C06NTHRMM, llpOH30lli8AmHMH B Cl1CT8-

M8 ,!1,0 3anycKa,H 3TH ,IJ,aHHhl8 y~e MOmHO Bb1B9CTH Ha 3Kpa.H ,!I,MCllJIBH ,IJ,JIH 

a.HaJIHsa. 

Tenepb Ha OCHOBe Bbl!U8113JI01K8HHOI'O Mhl MOl!CBM p93IDM11pOBaTb OCHOB

Hbl8 pasnM<IHH Me~ noruqecKHM aHanusaTopoM 11 ocqHnnorpa<iJoM: 

a) HaKOllJI8Hl18 ,IJ.aHHhlX l1 HX H306pBJK8Hl18 y OC~HJIROrpa<lJa He paanH~aiDTCfl, 

a y norHqecKoro aHaJIH3aTopa sTo a6coniDTHO paaHl:le npoqeccbl; 

6) horuqecKHe aHanHaaTopH ,IJ,aiDT B03MOl!CHOCTb perucTpHpoaaTb OWiOBpeMeH

HO CMI'HaJIH C MHOI'~X KaHaJIOB, a C ITOMOi!lhiO OC~Hnnorpa~a Mhl MO~eM 

TipaKTHqecKH Ha6RIOAaTb O,IJ,HOBpeMeHHO He 6onee ,IJ,Byx C~I'HaJIOB; 

B) 

r) 

,!!,) 

C ITOMOl!lbD OC~nnorpa<IJa MOl!CHO Ha6JIID,IJ,aTb C06MT~H, npOHCXO~fllllH8 noc

ne aanycKa,H y OC~HnJIOI'pa~ B006l!le HeT TaKO~ XapaKT8pHCTI1K~, KaK 

3aTIYCK napaRRBJibHO~ KOM6HH8.1\H8~ CHI'HaJIOB.A C ITOMO~biD JIOI'~eCKOI'O 

aHaJIH3aTopa MH MO~eM Ha6nro,IJ,aTb co6uT~R, rrpo~cxo.n;~amHe KaK AO aa

nycKa, TaK 11 nocne. 3To HMeeT 6onbruoe aHa~eHue a cnyqae, KOI',IJ,a 

MN ,IJ,enaeM 3aTIYCK, HanpHMep, C liOMOl!lbiO npo6neMaTHqHOM JIOJ:'J.1q8CIWM 

ltoM6MHa~HH npH no~IcKe omH6K~. B 3TOM cnyqae MOJ!CHO ~ccne,IJ,oBaTb, 

!CaKHe C06blTHH np~D8JIIA' IC B03HMKHOB8Hl1!0 OlliH6KH; 

B o6~HOM oc~nnorp~ oqeHb TPYAHO Ha6nro,IJ,aTb HenepHO,IJ,HqecKHe H 

O,ll,HHOqHble CHI'HaJibl lA H8B03MOlltHO Ha6nro,IJ,aTb KOM6HHa~HH CJ.lPHaJIOB. 

HenepHO,IJ,I1qecKH8 H O,ll,HHQqHHe CHI'HaJIH MO~HO Ha6niO,IJ,aTb TORbKO C no

MOl!lhiD 3aTIOMIAH~~~~X OC~HRROPpa¢OB, HO C orpaH~8HHHMH, yKa3aHHhiMH 

B llYHKTax 6 H B • ]or~eCKHM aHanH3aTop COXpaHHBT ,IJ,aHHHe B na

MHTH,H ll03TOMy MOl!CHO Ha6RIO,IJ,aTb TaKHe C~I'HaRbl H KOM6~Ha~H CHPHa

JIOB, ilORMffiO~HeCH KaK yrO,IJ,HO p8,ll,KO; 

C llOMO~biD OC~HRJIOI'pa¢a'Mo~HO Ha6RIO,IJ,aTh ~ aHaROI'0Bbl8 CHI'HaRbl C 

paapemaro~en cnoco6HOCTbiO .... 0, 5 He. ]ormecK~tl a.Ha.JIHsaTop II03BOJifl-

eT Ha6RIOAaTb TORbKO 1\H~pOBble CHI'HaJibl, rrpH 3TOM Ryqllil18 MOABRH aHa

RH3aTopOB nor~eCKHX apeMeHHHX ,IJ,~arpaMM o6ecnequsaiOT MMHHMaJibHhlM 

~HT8pB8J! CTp06HpyiD~HX HMIIyJihCOB ....., 5 HC. 
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3. OcHOBHRe 6noRH norH~ecRoro aHaJIH3aTopa 

Kax·MH.YBHAeHH 1 norH~eCKH~ aHaJIH3aTOp (]A) CaM He aHaJIH3HpyeT 
~aH~el a TORbKO HaKanHHBaeT HX H OT06pamAeT Ha 3KpaHe ~HCTIReR B ~p
Me, y~o6Hoit ,ll;7.Lfi aHa.JIHaa orrepaTopoM. O.n;Haxo !IeKoTopHe MO~eJm HMeiOT 

HHTePWeitc, KOTopRit o6ecne~BaeT nepeHoc ~~' 3EM ,ll;7.Lfi aHaHR3a. 
TaKoH npocToH npH6op, IWE JIOI'kPieciWfi npo6HHW 17 , ToJKe ~aeT B03MCJK
HocTb aHaJIH3HpOBaTb norH~eCRyiO CHCTeMy, HO T6pMHH 11JIOr~eCKHit aHanH-
3aTOp" HCIIOHb3Y6TCff ~ff 0603Ha~eHHff ropa3~0 6oJiee CHOlKHbiX npH60pOB, 

COCTO~HX H3 CJie~~HX 6JIOROB: 

- MHOrOKaHaJibHOe BXO.n;H06 ycTpOitCTBO, 

- IlaMRTb, 
- CROJKHaH CMCTeMa 3aiiYCKa, 

- ~HCIIJie~, 

- BCIIOMOraTeJlbHHB 6ROKH. 

PaCCMOTpHM IIO~p06HO OCHOBHHe 6nOKH ]A, HX ~YHK~HH, npo6JieMN, 
B03HHKaiD~He B 3THX 6noKax, HX pemeHHff, a TaKJKe OCHOBHRB xapaKTepHC~ 

THKH HaH60Jiee pacnpOCTpaHSHHHX aHa.JIH3aTOpOB. 

3.1. BxogHoe ycTpoitcTao 

CHrHaJIH OT TSCTHpyeMO~ CHCTSMH IIOCTyTiaiDT Ha BXO~ aHanH3aTopa 
~epes MHoroaxo~oaHit npo6HHK. OcHOBHHe Tpe6oBaHHR, rrpeA~RanneMHe K 

npo6HHKaM, cne~~He: 

- H~e~oe H TipOCTOe IIO~KHID~eHHe K H3M6pR6MHM TO~KaM, 
- ~aCTOTHHB xapaKT6pHCTHKH npo6HHKa ~O~HH 6HTb He XY*e, ~eM y RO-

r~eCKOrO aHaJIH3aTopa, 
- BXO~HOB COllpOTHBJISHHB H 6MKOCTb npo6HHKa HS ~O~HH HarpYJKaTb ~eiiH 

H3MepneMoit cxeMH. 

]or~eCKHit aHaJIH3aTOp HMeeT WHpOKHS B03MO~OCTH IIOAKJIID~eHHff K 
CHCTeMe. 06hlQHO TIO~KJIID~BHHe K H3MepReMHM TO~aM ITpOHCXO~HT C ITOMO~IO 
MHHHaTIOpHHX ~~arrbHHX npo6HHKOB, KOTOpHe HMBIDT HOMepa H 

~BeTOBOit KO~ ~H 6oJiee YA06HOit HAeHTH~HK~H TO~eK CXeMH H OT06pa
lK6HHH COOTBeTCTByro~ero CHrHaJia Ha ~HCITJiee. ~ff/TIO,KJIID~eHHff pa3JIH~HHX 
WHH ]A _l!fCIIOJib3YIDT CT~apTHhle pa3~6MI>I 3THX mHH 7 , a ~Jlff IIO~KJIID~e
Hl!fff K !tiC npHMeiDIIOTCJI cne~aJibHbte 3aJKHMI>I ~R MC. ~R BHCoKo~acTOT
HOM nepeAa~H AaHHhlX 6e3 HCKaJKSHH~ HCIIOJlb3YIOTCH JIH6o' rraCCHBHHe npo6-
HHKH C KOMTIBHCa~HOHHHM ~eJlBHHeM 1 0: 1, JIH60 aKTHBHHe npo6HHKH. 

3. I. I. IIpeo6paso:sa.HH:e BXO.JtHWC Cprn!aJIOB 
]or~eCKH~ aHaJIH3aTOp - 3~8KTHBH08 cpe~CTBO ~ff Ha6JIIO~eHHff 

apeMeHHhlX COOTHOWeHHH Me~ ~~pOBbiMR CHrHaJiaMH, J1AeaJibHHB ~~peBble 
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CMrHaJihl HMeiOT TOJibKO ~Ba AHCKpeTHHX COCTORHHR - "0" H "I". 11 nepexo~ 
Me~ HHMH IlpDHCXO~HT 6eCKOHe~HO 6biCTpo. Ho ~OpMa peaJibHb!X CHrHaJIOB 
nppBSpJia~ ~~OBHX CHCTSM HM86T cne~e aHaJIOrOBHS xapaKTa~CTHRH: 
CMe~eHHe ypoBHH, HeHyJieaoe apeMJI HapacTaHHJI H cn~a, reHepa~H, no
MexH H T.~. EcnH 3TH xapaxTepHCTHKH npeBHmaDT onpe~eJieHHHn ypoaeHb, 
OHH MOryT Bbt3BaTb OmM6Ky B pa6oTe nor~eCKOH CHCTeMbt. IT03TOMY 60Jlb
m~HCTBO JIOr~eCKHX· aHaJIH3aTOpOB HM9IOT B03MOJKHOCTH ~ff ~HarHOCTHKH Ta
KHX,.IIBneHH~. 

Bxo~HaH cxeMa nor~ecKoro aHaJIH3aTopa MOMeT 6NTb HacTpoeHa ~HK
CHpOBaHHO Ha H~eHT~HKa~HIO OAijOrO H3 ypOBHeit pa3JIH~HhlX cepHH (TT], 
PMOII,MOII,3C],I\MOIIf. 6/ ,a MOJKeT liM9T:b PY'J:HYIO peryJlllpOBicy .B 6o.m.WHm
cTBe cn~aea aHaJIHsaTopN HMeDT ~KKCHpOBaHHH~ nopor ~nn TT] H o~Ho
speMeHHo p~HYIO peryJIMEOBKy ~ff OCTaJibHhlX cepHH ~C. 

HeKOTOpHe MO~QnH/16/ HMeDT ~BO~HO~ peryHHpyeMH~ nopor, KOTOpNfi, 
eCJIH ero HaCTpOHTb Ha MHHHMyM BbiCOKOrO ypOBHfl H MaKCMMyM H~~ero 
yposHH, o~eHb YA06eH ~H Ha6Jiro~eHHR noMex, reHepa~~ H Me~eHHHX ne
pexo~oa CHrHaJia H3 O~OrO HOrH~eCKOrO COCTO.IIHH.II B ~pyroe. Ho B 3TOM 
CJI~ae K~bt~ BXO~O~ RaHaJI ~O~eH MMeTb ,!\BOflHylo ~HCKpMMHH~IO, H 3TO 
yCJIO~H.IleT CMCTeMy, ]or~eCKHe aHaJIH3aTOphl, HMBD~He O~HH nopor Haiip.II
JKeHHfl, ~R npoaepKH ~OpMN CHrHaJIOB KMeiOT Ha nepe.n;Heit TiaH6RH B~O~ 
TpHrrepoB, CHrHaJIY C KOTOpNX MO~HO no~aTb Ha BXO~ OC~HJir.Or~a ~.II 
no~po6Horo HCCJie~oBaHHR: lf>opw CHrHana. 

Tenepb paCCMOTpKM HeCKOJ!bKO M9TOnOB neTeKTHPOBaHH.II llOMeX H HCCJie
~OBaHHff ~OpMH CHrHaJia. ~.II ~eTeKTHpDBaHH.II IIOMeX H reHe~" HMeiDTCR: 
~Ba paC!!pOCTpaHeHHNX MeTO~a - MeTO~ 3axBaTa H "~eTeKTHpOBaHHe Bhl-
6pOCOB"/I4-I6/, 

Ha ~c.3.Hao6paEeH KMnyJibc noMexH, 6onee Y3KH~, qeM nepHo~ cTpo-
6HpOBaHMH. ECJIH 3TOT HMTiyJibC non~aeT B npoMeJKyToK Me~ ~ByMH'CTpo-
6ru.~H, TO OH He 3aperHCTpHpyeTCH. ilpH npKMeHeHHH MeTO~a 3axBaTa Y3KM~ 
HMIIYJibC 11 BiiTRrHBaeTCH11 TaKHM 06pa30M, qTo,He3aBHCMMO OT nepuo~a CTp0-
6HpOBaHHfl, B IISMHTb 3anKWeTCfl O~HH 6H~I/, 

IIoMexa 

CTpo6 

PaCTilllteHHe 

Srumcamme 
~e 

---1\.--
.....n....n...t 

_lL__ 

JlfU[J ' 1 or u L 

PHc.3. PerHcTpa~R ysKHX HMnyJibCOB (noMex) MeTo~oM saxaaTa. 
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MeTO,JJ.HKa 11,JJ.8T8KT!ipOB8.H,He Bb!6pOCOB" CtiHTaeT, TIOM8XOil ltB.JK,D.Oe CO- ~ 

6b!TMe, llpii KOTOpOM BXO,D.HOil CHPHaJI B O,JJ.HOM nepHO,D.e CTp06Mp0BaHMf! 6onee 

o,D.Horo pasa nepen.n.eT noporoahlil ypoBeHb. llpM MCTIORb30BaHHM 3TOH MeTo-

,D.MKM B aHaJIM3aTope HM88TCR cne~aRbHaR: ilaMf!Tb, B KOTOpyiD 3aTIHCb!Ba-

8TCR HHtpOpMa~Mf! 0 TOM, B KaKOM HHTepBane CTp06HpoaaHHR: npOH30ill8JI 

MHOPOKpllTHGJil nepeXO,D. noporOBOrO ypOBHH. 113 3TOil HHcpOpM~MH ,JJ.HCIIJieil 

Bb!pa6aTb!BaeT xapaKT8pHyiD KapTHHy, 8Ta M8TO,D.MKa TI03BORH9T perHCTpHpO

BaTb ilOM9XH H reHepa~HH,,D.~e KOr,D.a OHH ilOTia,JJ.aDT B O,D.HH MHT9pBaR CTp0-

6!-ipOBaHMH c nepexo,D.OM norMqecKoro CHrHana. Ha pMc.4 noKasaHo, KaK 
3TMMM M9TO,JJ.aMH ,JJ.9T8KTMpyiDTCR: il0M9XM pa3HOrO TMila / 18/, 

I I I I I I I I I CTpo6 I II I I I I I I 
~ Bx.czrHaJI ~ 

PerHCTP~.fi n ...-
--~:.,.._ ___ MeTO,D.OM Sa.xBaTa____J U 

---•• MS;~:~~ItTH-~ 
pOB8.IDI.fi BU6pOCOB11 

I I I I I I I I I CTpo6 I I I I I I I U 
__ _,/" Bx.czrHaJr ~ 

n r-· PerHCTP~R r1 r-
__1 U MSTO,D.OM SaxBaTa___.l U I 

__ __, ... , ... ,...--M-e;~:~~=~ItTH- I J 
poB8.IDIR Bu6pocoB"' 

PHc.4. CpaaHeHMe MeTO,D.OB saxBaTa H ".n.eTeKTHpoaaHMH Bb16pocoa" 

npH HCCR8,JJ.OBaHHH pa3RM'<HNX BM,D.OB TIOMeX. 

BosHHKaeT sonpoc, scer.n.a JIH Tpe6yeTCH.npHMeHeHHe cneqHaJibHh!X Me

TO,D.OB ,JJ.8T8KTHpOB8.HHH ITOMeX, llOCKOJibKy 8CJIH ysKaH llOMeXa HM88T ,JJ.OCTa

TO'<HyiD 3HeprHD, qT06bl Bb!SBaTb OillM6oqnyn pa6oTy JIOrM'qeCKOil CHCT8Mbl, 

TO aHaJili3aTOp, aepORTHO, saperMCTpHpyeT 3TOT C>'!rHaJI, C ilOMOl!lb!O llbiCOKO

qacTOTHOrO (IOO MIU) llA MO~Ho perHCTpHpoBaTb ysKHe HMTIYJibChl mHpHHO~ 
,JJ.O I5 HC 6e3 llpHM8H8H>'I.fi CIT8!.1HaJibHbiX M8TO,D.HK, 

PerHCTpal.IH.fi BpeMeHH HapacTaHM.fi M cna.n.a CHrHana npe.n.cTaBJIReT AJ!.fi 

a.HaJIMsaTopa oco6yn TPY.D.HOCTb, TaR ItaK aTo MOJKHO c.n.eJiaTb TOJibKO c no
MO~b!O CHCTeMbl, HM8D~eil ,D.Ba noporOB~ ypOBH.fi (pMc.5) /I/. 

JlorJI!ti8CKidt "0" sanMmeTC.fi B llaM.fiTb B CJiyt!ae, eCJ!H ypOB8Hb BXO,D.

HOrO cHrHana MeHhme Hmmero nopora, a "I" sanHmeTCR B na.MHTb, eCJIM 

ypoBeHb BXO,D.Horo CHrHana 6oJibme sepxHero nopora. Ho ecJIH CMrHaJI no

na.n.aeT B npoMeJKyTOK M8JK,D.y nopora.Ml'l, TO no KB.JI(,ll.OMY TaKTOBOMY MMTIYJibCY 

B ilaMHTb 3ailHW8TC.fi JIOPHtieCKMn Cl'lrHaJI, ilpOTHBOTIOJIOJKHbln npe,D.~eMy, 

8 

;} 
~ 

''• 

~,, ~ 

' 

J
t. 

'l 

I t . 

Bx. CJiJTHaJI 
CTPo6 
3armcamriD1 

CMI'Ha.JI ~ -. 

PHc.5. McCJie,D.OBaHHe Me,D.JieHHoro nepexo.n.a JIOrHqecKoro CHrHaJia 

c noMo~biO .n.syxrroporoson cxeMh!. 

AsoilHoil nopor y.n.o6eH H AJIH .n.eTeKTMpOBaHHH reHep~HH. 

3.1.2. Cwpo6v.poBaJme 

CTp06HpOBaHHe BXO,JJ.Hb!X CMrHaJIOB npOH3BO,D.MTCH C ITOMO~b~ aKTHBHOrO 

rrepexo.n.a CTpo6HpJD~ero MMITyJibca. Ho cTpo6v.poaaHwe npol'lsoH,D.eT rrpa

BHJibHO TORbKO B TOM C~ytiae, eCRH BXO,D.HOH CHrHaJI 6b!JI CTa6HJibHb!M B He-

60JibWOM HHT8pBane BpeMeHM ~0 Jl! llOCRe MOM8HTa CTp06V.pOBaHV.H (pHC.6). 

__j j ri- Bx. c:zrHaJI I 

BX.CHI'H8JI 2 ==tt: 
CTpo<5 

MllirnMa.iu,1We BpeM.fi Millrn:M8JI1>Hoe BpeM.fi 
ycTaHOBJieHJIJI 3a,I(6PJ!tBli 

_J_J- 3armcaHHID1 =J I CHrHa.JI I 
3armcaHHID1 -

----! CMI'Ha.JI 2 

PHc.6. CTpo6HpOBaHHe BXO,D.lih!X cv.rHanos. 

06UtiHO B JIOrH~eCKHX 8.HaJIH3RTOpax BpeMff sa~e~H paBHO HyJID. 

TaxKM o6pasoM, paspemaiO~aH cnoco6HOCTb aHanRSaTopa BO BP6M6HH RnH ca

M~il ysKH~ ~eTeKTHpyeMHR HMnyJibC - 3TO CyuMa MHHHMa.JibHoro speMeHH 

CTp06HpOBaHHH M BpeMeHH ycTaHOBJieHHH CHrHaJia, HarrpHMep, JIOrHqecKHR 

aHanHsaTop, HMe~~Hil qacToTy IOO ~ H spelm ycTaHOBneHHR 5 He, MO

JKeT perMCTpHpOBaTb l'IMllYJibCbl C MHHHMaJibHOil mHpMHOn I5 HC. EcJIH CTp06 
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Sa.miCR 6epeTCSI RS RCII!fl'J:lEaSMO:!J: CRCTSMhl (pRC • 7) 1 TO CTp06H]?OBamre Ha8H
BaeTCfl CHHxpOHHHM. B 3TOM c~yqae aHMH3aTop perHCTpHpyeT TO~bKO Te 

COCTOSIHHSI, KOTOpHe HM8~HCb B MOM8HT aKTHBHOrO ~pOHTa TaKTOBOro HM

rry~bCa, TrumM o6pasoM, c noM001biO aTotl MeTo.rr,mm Tpy.rr,Ho Ha6~IO.rr,aTb omH-
6oQHoe BpeMeHHOe CM8018HHe CHrHMOB l1 ITOM8XH (pHC.9). 3anHCaHHH8 H 

OT06p~eHHH8 Ha ,IJ,HC~ee .rr,aHHHe rrpe.rr,cTaB~RIOT C060tl Ta6~H~ COCTOSIHHtl, 
HesaBHCHMO OT TOrO, B KaKOM BH,IJ,S OHH rrpe.rr,cTa~eHH (peKOHCTpyHpOBaH~aSI 

BpeMeHHaSI ,IJ,HarpaMMa H~H Ta6~1r1qa "0" Jrl "I" 11 T.rr.). 'b1llleyKa3aHHaSI Me
TO,Il,HKa Ha3HBaeTCH aHMI130M ~OrH~eCKHX COCTOSIHHtt/11 , 

KalraJ.IH 

1011 
1((}0 
~fll 

Bx.;n;aHHHe 
IIaMJin 

IIJ(JO 
ll()f I~ B 

Yrrpa:rureHHe 
;n;H CIIJie 8M 

P!1c.7. BnoK-CXeMa aHMH3aTOpa ~or~eCKHX COCTOSIHHtl. 

Ec~H BXO,IJ,HN8 ,IJ,aHHH8 CTp06HpJIOTCR C ITOM001bl0 BHyTpeHHero TaKTO
BOrO HMITY~bCa reRepaTopa KA, pa60Tai0018rO H83aBJ1CHMO OT CHCTeMH, TO 

CTpo6HpOBaHHe Ha3HBa8TCR aCHHXpOHHHM. 

Bx.;n;aHHHe 
IIaMJIT:& 

BpeMJI 

_;---,__n_ 

----1'f..... 
..r--t
.....n..__n_ 

'------~ YrrpawreHllle 
;n;HcrmeeM 

P11c.8. BnoK-cxeMa aHanHsaTopa BpeMeHHNX .rr,HarpaMM. 

li 
ilp11 aCHHXpOHHOM CTp06Hp0BaHHH ~aCTOTa CTp06HpoBaHHH ,Il,OnMHa npH

MepHO B 5-IO pas npeBb1lllaTb ~aCTOTY CHCT8MHOro TaKTOBOrO reRepaTopa. 

B 3TOM c~yqae MOEHO .rr,eTanbHO Ha6HD.rr,aTb BpeMeHHJIO ,IJ,HarpaMMy BXO,Il,HHX 
CHrHaHOB (mHpHHJ HMrrynbCOB, 3a,Il,8pEKH Me~ CHrHaHaMH, ITOM8XH H T • .rr,.). 
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TaKaSI MeTO,Il,HKa HasaaaeTCSI nor~eCKHM apeMeHHHM BHMH30M (pHc.8). 
Ha pHc.9 noKasaHo, KaK MOEHO Ha6~IO.rr,aTb O,IJ,HH H TOT Ee ClrlrHan c noM001blO 
CHHXpOHHOrO H aCHHXpOHHOrO CTp06Hp0BaHHH/8,13/. 

C:mrx:p. CTp06 

Bx.c:HrHaJI A 

Bx.c:HrHaJI B 

Ac.1urxp.cTpo6 

3a.rm:c:o Clll'Hana A 
( CllliX:pOHHO) 

3a.rm:c:o Clll'Hana B 
( CilliXpOHHO) 

3aqac:o cHrHan~ A 
l ac:mrx:poHHo J 

3aiiJrlc:o czrHana B 
( ac:mrx:poHHo) 

L_ "\. __, 
IIoMexa 

~ A. , ... , 

"""""-c:::J ' 7 

PHc.9. CpaBHeHHe HaKo~eHHR ,Il,aHHHX c rroM001biO CHHXpoHHoro 11 

aCHHXpOHHOrO CTp06HpOBaHHR. 

KaK MH y.oce OTMe~a~H, CTp06HpOBaHH8 BXO,IJ,HHX CHrHMOB npOHCXO,IJ,HT C 

ITOM001bl0 nepHO,Il,H~eCKHX TaKTOBHX HMllJ~bCOB, T.e. B ,IJ,HCKpeTHHe rrpOMe
EYTKH BpeM8HH. B CBSI3H C 3THM llOH~RIOTCfl npo6~eMH BpeMeHHOrO KBaHTO

BaHHSI. lliHpHHa 3anHCHBaeMoro cHrHana, npe.rr,cTaB~eHHoro Ha pHc.IO, 6o~b

me 5 H M8HbW8 6·rrepHO,Il,OB CTpo6HpOBaHHH. B C~yqae aCHHXpOHHOPO CTp0-

6Hp0BaHHff CHrHM MOE8T aaiTHCaTbCff B llaMRTb HHOr.rr,a ITffTHM, a HHOr.rr,a 
meCTHM TaKTOM CTp06Hp0BaHHff. iloaTOMy BpeMeHHaff ,IJ,HarpaMMa, 3aiTHCaHHaR 

C ITOM001bl0 ~Ori1~8CKOrO aHaHH3aTOpa,HM88T MaKCHMMbHyiO TO~HOCTb, paB

HJIO ~I nepHO,IJ,Y TaKTOBOPO HMny~bca/1/, 

Bx ." cl'IrHa~ _{: • \ 
5, 5 CTp060B ~ 

CTpo
6 I I I I I I I I } ilepBH:ll: 

3a.rm:caHHH:ll: _ CJIY'Ia:ll: 
em __j 5 CTr6oB • I 

CTpo6 I I I I I I I 
3armcaHHH:ll: _j .. • l_ } BTo~ 

CHrHaJ.I 6 CTp060B ~ 

PHc.IO.BpeMeHHOe KBaHTOBaHHe B peEHM8 aCHHXpDHHOPO CTp061r!pOBBHJr!R • 

11 



/ 

3.2. HaKorineHHe ,l.J,aHHh!X B nromTh 

flaMRTb JIOI'I.fli6CROI'O a.HaJII13aTopa BRJIIOtJaeT 'l'pH Bl1,ll,a llB.MflTI1: 

- 6biCTpo.n,etlcTBJIOIJ\afl naMflTb )J.Jlfl HaKonJieHI1H ,n,aHHh!X; 

- 3TaJIOHHafl llaMRTb; 

- llaMRTb )l,I1CllJI€fl. 

~HHble HaRallJIHBaiOTCfl B ObiCTpO)l.€HCTBJIO~IO llaMHTb, OTRy.n,a OHH 

MOI'JT OhiTb nepenHCa.Hhl RaR B sTaJIOHHJ!O, TaR 11 B .n,HcnJie!fHJIO naMHTb. 

B 3TaJIOHHyro naMHTb .n,aHHble MoryT 6b1Tb 3anHcaHbl TaK~e c noMOIJ\biO cpe.n,cTB 

pyquoro ynpasJieHH.f! ua nepe.n,uelf naHeJII1 np116opa, a B ueRoTopbiX MO,l\eJI.f!X 

- tiepes MHTepjietiC 113 Bbl'II1CJIH'reJibHOtl ManJl1Hbl. C riOMOIJ\biO ,1\aHHblX, CO,J\8p
lKaJlll1XC.f! a sTaJiouuoti naM.HTH ( "o6pa3I.IOB ,1\aHHh!X" ), MOlltHO 6blcTpo 11 sqxpeK

THauo' npOBepRTb HaROnJI€HH!<e .n,aHHble. llaMflTh ,J\I1CnJI€.f! CJIYJKI1T ,1\JI.f! Opl'a.HH-

3~!111 11306p~eHI1R ,1\aHH!<X H .f!BJI.f!€TCR CaMOCTO.f!T€JibH!<M BI1,J\OM ilaM.f!TI1. 

PaccMoTpHM Tpe6oBaHH.f!, npe,J\D.f!BJIHeMble R naMRTI1 HaKonJieHI1.f! .n,aHHbiX. 

ilO TpeM OCHOBHb!M napaMeTpaM: tiHCJIO RaHaJIOB, ,1\JIHHa ilaMRTV. Ha IC~OM 

I<aiiaJie ( 6HT/KaHaJI) 11 6blcTpo,l\ei1cTBHe. 
,ll.nR aHaJII13aTOpOB pa3H01'0 THila flBJI.f!lOTCR OilTHMaJihHblMH pa3HI>l8 I(OM-

011Ha~HH 3THX Tpex napaMeTpOB. AHaJII1SaTOpbl JIOI'HtieCKHX COCTORH11tl 11 a!ia

JIHSaTOp Cil8~11aJihHOl'O TI1ITa ,1\JI.fl MHRpOilpOL~eCCOpOB npe,l\Ha3HatieHbl ,1\JIH pe

ill6HHH npo6JieM nporpaMMHoro o6ecnetieHHfl 11 CHCTeMHbiX npo6JieM. ,ll.nR peme

HI1fl 3THX npo6JieM YA06Ho HMeTb np116op AJIR o.n,uoapeMeHHoro ua6JID,l1,eHHfl 

r6 JIHHHH a,l\peca, 8 JIHHHti ,l1,aHHblX 11, RpoMe TOI'O, Heo6XO,J\HMbl 8IJ\€, no 

KpatlHeti Mepe, 8 Ka!iaJIOB AJifl HaOJIIO,l1,€HHfl ROHTpOJibHbiX, CTaTyCHbiX 11 nepl1-

tPePHi1HblX JIHHHtl. TaR RaR M11Rponpo~eccopbl HMeDT o6bltiHO TaRTOByJO tJaCTOTY 
a ,II,Hanasoue ro MI'rl;, TO ,IJ;OCTaTOtiHO HMeTh cKopocTh HaROnJieHHH ro MI'rl;. 

Teneph nonpo6yeM o~eHHTh onTHMaJihHJID ,II,Jli1HY ilaM.f!TH, Tpe6yeMJIO 

)J,JIR O,l1,HOI'O Ra!iaJia aHaJIHSaTopa npH HCCJI€,11,0Ba!iHH MHRpOnpo~eCCOpHI<X 

CI1CTBM. ECJIH ilaMHTb 0,1\HOI'O KaHSJ1a Oti€Hb MaJia, TO ,1\JIH Haxo~eHHH OillHO

KH llOTpe6yeTCfl MHOI'O BpeMeHH, a €IJ\6 OOJihme BpeMBHH ll0Tpe6yeTCR )J,Jifl 

HaxO~eHHfl pe~HX Oilll'lOOtiHI>IX KOMOHHa~HH. ,ll.nHHa ilaM.f!TH onpe.n,eJIHBT B03-

MOlitHOCTH aHaJIHSHpOBaHH.fl COObiTH!f "HaSa,l\ BO BpeMeHH" rfl HaXOllt)J,BHHR 

rrpH'llill,ICOTOpble !IpHBSJill It Olill160'IHOfi pa60T6 CHCTewJrG .CJie~Tl> sa rrpo
~eCCOM C ilOMOIJ\biO Oti€Hh OOJibWOtl TIB.MRTH ,IJ;OpOI'O H HeSqxpeKTHBHO. ropa3~0 
y~o6Hee 11 ~eJiecoo6pa3Hee npHMeHflTh ceJieKTHBH~e 3anycKH 11 ceJieKTHBHae 

HaROriJI€HHe C I~BJiblll JM6Hblli6HHR OO'beMa HB.KanJIHBaeMO~ HH¢QpM~HH/!O~Qco-
6eHHO sqxpeKTHBHO npHMSHSHHB nOrHti6CKOI'O a!iaJIH3aTOpa AJ!fl HaOJilll)l,€HHfl 

COCTORHHtl CHCTBMbl ilpH HCCR6~0Ba!iHH O~HOI'O H3 CB.MbiX KpHTHtiBCKHX RBJie

HliH B npo~eCCOpHI>IX CHCTeMax - npepb!Ba!iHR. ,lJ,nR CJISl!t6HHfl sa 3THM npo-

1.18CCOM HBOOXO)J,HMO HaKOilJIBHYI6 llpHMepHO r00-200 COCTORHHH. 

C ytieTOM B@ill6JICa3aHHMK H .n,pyl'HX acneKTOB BbiTIYCKaiOTCR aHaJIH3aTO

pN nOI'Hti€CKHX COCTOflHHH C ilaMflTb~ OT 64 AO 256 OHT/KaHaJI. 

l2 

J 
j 

ll 

AHaJIH3aTOPN ape,MeHHMK .n,HarpaMM npe.n,ua3HatieHbl )J.Jifl pemeHHR anna

paTHblX npo6JieM. ilpH IIOHCKe OillHOOK B 3JI6KTpOHHbiX CXeMax OObl'IHO TpeoyeT

CR He Oti6Hb LlliOl'O KaHaJIOB, HO ,II,OBOJibHO BbiCOKafl BpeMBHHaR paspeWaiOIJ\aR 

CilOCOOHOCTb H B03MOXHOCTb HaOJilll)l,SHHR ,1\0CTaTOtiHO ~JIHHHOi1 ilOCJI€,l1,0Ba -

TenbHOCTH co6biTHtl. TaKHM o6pa30M, auaJIH3aTop JIOl'HqecKHX speMeHHb!X 

AHarpaMM oobltJHO HMeeT 8-r6 KauaJioe, naMRTb r024 6HTa/KaHaJI 11 qacToTy 

rOO MI'rl;. HeiCOTOpble JIA HM6IOT nepeiJopiVli!PYElMYIO IIaMJIT:b, B ICOTOpofi MOJKHO 

MBHflTh tiHCJIO KaHaJIOB H, COOTBBTCTBBHHO, ,l1,JIHHY ilaM.f!TH Ha OWfH KaHaJI, 

He H3M6IDlii odmero OO':beMa na.MJITH/IS/.HarrpHMep,B H9KOTOpblX MOlJ.emrJ'9f 
ll8MflT:b MOJKHO ICOMIIOHOBaTI> B Tp9X BapHaHTax: 

- 4 KaHana, r024 OHT/KaHaJI, roo MI'rl;, 

- 8•Kauanoa, 5r2 6HT/KaHaJI, 50 ~. 
-r6 KaHaJIOB, 256 OHT/KaHaJI, 20 ~~. 

McnoJib3YR aHaJIH3aTop TaKoro THna,Mo~HO Bb16paTb wopMaT ilaM.f!TH,HaHOO

Jiee y~o6Hbli1 ,1\JIR pemeHHfl IWHKpeTHOH npo6JISMbl. 

KaK Mbl yJKe OTMSTHJIH, aHaJIHSaTOpbl JIOI'HqeCKHX BpeMeHHbiX ,1\HarpaMM, 

KaK npaBHJIO, HMBlllT 60nhillyiO )J,JIHHY TiaMRTH Ha KaHaJI, HO llpl1 3TOM HCilOJlb-

3yiOT ee H9ll,OCTaTO'IHO sqxpeKTHBHO. BXO,II,Hble CHI'HaJibl CTp06HpJ!OTCfl HMllYJib

CaMH TaRTOBOI'O I'BHepaTopa JIA, HBSaBHCHMO OT TOI'O, HaCKOJibKO HHTepecHa 

nocTynaiOIJ\aR HHWOpMa~HR. ,ll.nfl aHaJIHsaTopa speMeHHI>lX .n,HarpaMM HHTepeCHbl · 

TOJihKO MOM6HTbl H3MSH6HHR JIOI'HqeCKOI'O ypOBHfl BXO,II,HOrO CHrHaJia. HanpH

Mep, aHaJIH3aTOp, HM6llliJ\HH )J,JIHHY ilaM.f!TH 5r2 OHT/KaHaJI H HCllOJibSJDIJ\Hti 

nepHO,l\ CTp06HpOBaHHR r00 HC, MOJK6T 3aperHCTpHpOBaTb ilOCJie,IJ;OBaTeJib

HOCTb ,ll,aHHblX )J,JIHHOH TOJibKO 5r,2 MKC, He3aBHCHMO OT TOI'O, CKOJibKO sa 

3TO BpeMR npOH30WJIO nepeXO)J,OB CHI'HaJia HS O)J,HOI'O COCTOflHHfl B .n,pyroe. 

Mal!tHO AOCTHI'HYTb 6oJiee sqxpeKTHBHoro 11CilOJih30BaHHfl naMRTH, ecJIH sanH

Cb!BaTh TOJibKO MOMBHTbl nepeXO,J\OB CHI'HaJia. TaKOtl THil opraHH3aQHH 3ariH
CH HaSbiBaeTCfl ":~anHCb no COObiTHIO"/IUBsTOM CJiyqae B ilaMflTh 3anHCb!Ba

STCR TOJibKO tJHCJIO nepHO,II,OB CTp06HpOBaHHfl, ilpOlliS,II,illHX )J,O CTpo6a, B KO

TOpOM ilOflBHJICR nepexo~ (pHc.ri). 
B KatieCTBe II8.MRTH BO BCeX JIOI'HtieCKHX aHaJIH3aTopaX HCilOJibSJIOTC.fl 

3JI€M€HTbl noJiynpOBOAHHKOBOi1 CTaTHqecKOH ila.MHTM C npOH3BOJihHOH Bbl-

6opKOti. 
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M3A3TeflbCKHA OTAen 06beAHHeHHO!'O HHCTHTyTa HAePHNX HCCneADBaH HA 

Baroe B.A., P~MH A., XopoMcKaR B.X. 11-82-644 

florM~ecKMe aHanMaaTopw. CTpyKTYPHaR cxeMa /o6sop/ 

PaccMoTpeH MSMepMTenbHW~ npM6op- norH~ecKMH aHanMaaTop /flA/, YAo6HwH 
AnR MCnOnbSOBaHMR npM paapa6oTKe M 3KcnnyaTa~HH CnO*HWX ~~pOBWX CHCTeM. 
npMBeAeHa OCHOBHaft CTPYKTYPHaA CXeMa flA M nOAPo6HO paCCMOTpeHW BXOAHOe 
YCTpoHCTBO M CTPYKTypa naMATH norH~eCKOrO aHanH3aTopa. 

Pa6oT8 BwnOnHeHB 8 fla6opaTOPMM BW~MCnMTenbHO~ TeXHMKH M a&TOMaTH3a~HH 
OH~H. 

C~eHMe ~MHeHHOro MHCTMTyTa AAePHWX HccneAOBaHM~. AY6Ha 1982 

Vagov V.A., Rubin 0., Choromskaya V.Ch. 

Logic Analyzers. The Bloch Diagram /Survey/ 

11-82-644 

A logic analyzer /LA/, an effective instrument, successfully applied 
in development of new digital devices and for computer maintenance problems 
is considered. A schematic diagram of LA is described. Its input device and 
memory structure are considered. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 

Communication of the Joint Institute for Nuclear Research. Oubna 1982 

nepeaoA a•Topoa. 


