
Jla6opaTopuaH pa6oTa N!!l 
3JIEKTPOHHhIH OCIJ;HJIJIOrP A<I> 

Kpan~oe onucauue 

B HaCTOHmee speMH O,l(HHM H3 HaH6orree pacrrpocTpaHeHHbIX pa.z:i;HOH3MepHTeJibHbIX rrpH6opos 

5lBJI5leTC5l :meKTpOHHbIH OCllHJIJIOrpa<l>, H 3TO He y.z:i;HBHTeJibHO, Be,l(b OH o6rra.z:i;aeT HCKJIIOqHTeJibHOH 

HarJI5l,l(HOCTbIO rrpe.z:i;cTasrreHHH Hccrre.z:i;yeMbIX cHrHarros, y.z:i;o6cTBOM H yHHBepcarrbHOCTbIO. Oc11Hrr

rrorpa<l> II03BOJIHeT paccMoTpeTb rr106b1e 3JieKTpHqecKHe rrpo11eccb1, .z:i;a)l(e ecrrH cHrHarr rroHBJIHeTCH s 

cnyqaiiHbIH MOMeHT BpeMeHH H ,l(JIHTCH MHJIJIHap,l(Hbie ,l(OJIH ceKyH,l(bl. no H306pa)l(eHHIO Ha 3KpaHe 

OCllHJIJIOrpa<l>a MO)l(HO orrpe.z:i;errHTb aMIIJIHTy.z:i;y paccMaTpHBaeMoro CHrHarra H ,l(JIHTeJibHOCTb JII06o

ro ero yqacTKa. c IlOMO~hlO OCU.HJIJIOrpa«t>a MO~HO H3MepHTh qacTOT)', «1>a3y H K034>4>HU.HCHT 

MOLQ'JIHU.HH CHrHaJia, a Ta~e npOH3BO.r.HTh .r.pyrue KOMilJICKCHble H3MepeHHH. U:H<l>poBbie 

TeXHOJIOrHH II03BOJIHJIH C03,l(aTb llH<l>poBble OCllHJIJIOrpa<l>bI. 

U:H<l>poBbie OCllHJIJIOrpa<l>bl o6ecrreqHBaIOT aBTOMaTHqecKyIO ycTaHOBKY pa3MepoB H306pa)l(e

HH5l, aBTOMaTHqecKyIO CHHXpOHH3a1IHIO, pa3HOCTHbie H3MepeHH5l Me)l(,l(y ,l(BYMH MeTKaMH, aBTOMa

TlfqecKoe H3MepeHHe pa3Maxa, MaKCHMyMa H MHHHMyMa aMIIJIHTY,l(bl CHrHaJIOB, rrepHO,l(a, .z:i;mnerrb

HOCTH, rray3bl, <l>POHTa H crra.z:i;a HMIIYJibCOB H rrp. 

CTpyKT)'pa H npuuu.un .r.eii:cTBHH u.u«t>posoro OCU.HJIJiorpa«t>a 

Bxo.n: 
MY AQIT 

u(t) 

••• 

OY 

PHc. 1. YrrpomeHHM CTPYKTYPHM cxeMa llH<l>posoro oc11Hrrrrorpa<l>a (QO) 

MY - Macmrn6Hpy10mee ycTpo:Hcrno (ycHrrHTeJib H .z:i;errHTerrb HarrpH)l(eHHH); 

AQil - attarroro-11H<l>poso:H rrpeo6pa3oBaTerrb; 

03Y - orrepaTHBHOe 3aIIOMHHaIOmee ycTpOHCTBO; 

K - KOH'fPOJirrep; 

3Y - 3aIIOMHHaIOmee ycTpo:Hcrno; 

3-3KpaH; 

OY - opraHbI yrrpasrreHHH ( KHOIIKH, pyqKH). 

Ha pHc. 1 B rrpe.z:i;errbHO yrrpomeHHOM BH,l(e rroKa3aHa CTPYKTYPHM cxeMa llH<l>posoro oc11Hrr

norpa<l>a (QO). 
ITpoiiM qepe3 MY, sxo.z:i;Hoe HarrpH)l(eHHe u(t) rrpeo6pa3yeTCH AD;Il B ,l(HCKpeTHyIO rrocrre

.z:i;osaTerrbHOCTb KO,l(OBbIX crros N;, orn6pa)l(aIOmHx MrHoBeHHbie 3HaqeHHH u; 3Toro HarrpH)l(eHH5l. 

Ka)l()J;oe Hosoe Ko.z:i;osoe crroso 3arrHcbmaeTCH B 03Y. IT pH 3TOM see rrpe.n:bl.z:i;ymHe 3arrHcaHHb1e oT

cqeTbI c.z:i;sHraIOTCH Ha o.z:i;Hy HqeiiKy (perHcTp C,l(BHra), a caMbIH rrepBbIH N1 Hcqe3aeT, KaK 6b1 «BbI

TaJIKHBaeTCH». EcrrH 03Y COCTOHT H3 M 5[qeeK, TO B HeM, IIOCTOHHHO o6HOBJI5l5lCb, co.z:i;ep)l(HTCH M 
IIOCJie,l(HHX, «CBe)l(HX», KO,l(OBbIX CJIOB. TaK rrpO.l(OJI)l(aeTCH ,l(O Tex rrop, IIOKa He 6y.n:eT BbIIIOJIHeHO 

HeKoe 3a.z:i;aHHoe ycrroBHe, HarrpHMep, Kor.n:a KaKoe-rrH6o u; srrepBbie rrpeBbICHT 3a.z:i;aHHblli orrepaTo-
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poM ypoaeHh («3anycK no ypoBHIO»). 11ocne :noro co,n:ep)l<HMoe HeKoToporo KOJIHqecTBa .s1qeeK 
03Y nepenHCbIBaeTC.sl B 3anOMHHaIOII(ee YCTPOHCTBO 3Y, BXO.ll:.slll(ee B COCTaB KOHTpOJIJiepa K 

Ka)l<.ll:OH .s1qe:H:Ke 3Y COOTBeTCTByeT TO~a Ha 3KpaHe no l{BeTy OTJIJiqaIOII(a.slC.sl OT cpoHa. Ee 
a6cn:Hccy onpe,n:eAAeT HOMep .s1qeliKH, a op,n:HHaTy Ko,n:oaoe cnoao N;, Haxo,n:.s1meec.s1 B 3Toli .s1qe:H:Ke. 

,[(AA xopomero H306pa)l<eHH.sl CHI'HaJia Ha 3KpaHe Heo6xo,n:HMO HMeTb TOqKy pa3MepOM 0, 19 x 
0, 19MM. Pa3Mepbl 3KpaHa HMeIOT BbICOTY 91,44 MM Ii IIIHpHHY 152, 4 MM. 

TaKHM o6pa30M, ,n:AA cpopMHpoaaHH.sl xopomero H306pa)l<eHH.s1 AQII ,n:oJI)l<eH HMeTb He MeHee 
16 ,n:BoHqHhIX pa3p.s1,n:oa (256 ToqeK no aepTHKaJIH) H 3Y ,n:OJI)l<HO co,n:ep)l<aTb 256 .s1qeeK. Ho KOJIHqe
CTBO xqeeK 03Y MO)l<eT 6hITb ropa3,n:O 6oJibIIIe. 

11pHH.UHnHaJibHOe OTJIJiqJie OT aHaJIOI'OBbIX OC.UHJIJIOrpacpoB COCTOHT B TOM, qTo B QO MO)l<HO 
BH,n:eTb npe,n:hICTOpHIO CHrHaJia .n:o nO.slBJieHH.sl HMnyJibCa 3anycKa. 3To Ha3blBaIOT «npe,n:3arrycKOM». 
Ko,n:oBhie cnoaa nepenHchrna10Tc.s1 H3 03Y B 3Y TaK, qTo B MOMeHT no.s1aneHH.s1 HMnynhca 3anycKa 
nepBOH .s1qeliKOH 3Y 6y,n:eT Ta, qTQ ,n:aeT TQqKy Ha BepTHKaJibHOH JIHHHH, npoxo.n:xme:H: qepe3 .ueHTP 
3KpaHa, nocne.n:yromHe ToqKH pacnonara10Tc.s1 Hanpaao OT Hee, npe,n:b1,n:ymHe - Haneao. 11oJio)l<eHHe 
nepBOH .s1qeliKH MO)l<HO CMell(aTb BJieBO HJIH BnpaBO OT .ueHTPa Ii TeM CaMbIM COOTBeTCTBeHHO 
yMeHhIIIaTb HJIH yaeJIHqHBaTb BH.D:HMbIB HHTepBaJI npe,n:bICTOpHH. 

1-IacTOTY .D:HCKpeTH3a.UHH (qacTOTY «BbI6opoK») MO)l<HO H3MeH.slTb B IIIHpOKHX npe,n:enax, qTo 
COOTBeTCTByeT H3MeHeHHIO MaCIIITa6a no ropH30HTaJIH H aHaJIOrJiqHo H3MeHeHHIO CKOpOCTH pa3-
BepTKH B aHaJIOI'OBblX OC.UHJIJiorpacpax. 

,[(n.s1 H3MeHeHH.sl MaCIIITa6a no BepTHKaJIH, KaK H B aHaJIOrQBbIX OC.UHJIJIOrpacpax, MO)l<HO H3Me
' H.slTb K03cpcpH.UHeHTbl ycHJieHH.sl HJIH ,n:eJieHH.sl COOTBeTCTBeHHO BXO,n:Horo ycHJIHTeJI.sl HJIH ,n:eJIHTeJI.sl 
Hanp.s1)1<emur. 

B .ueJIOM QO HMeeT 60JibIIIe cxo,n:cTBa c KOMnbIOTepoM, qeM c aHaJIOrQBbIM OC.UHJIJIOrpacpoM. 
OH no3BOJI.sleT BbIIIOJIH.slTb pa3JIJiqHbie MaTeMaTHqeCKHe onepa.UHH: pacrnrHBaTb BO BpeMeHH cppar
MeHTbl 3anHCaHHOro B naM.slTb CHI'HaJia, CKJia.D:bIBaTb H BbJqHTaTb CHI'HaJibl B pa3HbIX KaHanax, onpe
,n:eJI.slTb qacTOTHhIH cneKTP cHrHana nYTeM npHMeHeHH.sl 6hlcTporo npeo6pa3oBaHH.sl <l>ypbe. 

OIIHCAHHE OPrAHOB YIIPABJIEHIDI 
o;H<I>POBhIM oco;HJIJIOrPA<I>OM oo;JI2-02 

I1epe,n:H.s1.s1 naHeJih oc.unnnorpacpa npHBe,n:eHa Ha pHc. 2. 

PHc. 2. I1epe,n:H.s1.s1 naHeJih na6opaTOpHoro oc.ummorpacpa 

Ha nepe,n:Heli naHeJIH npH6opa pacnoJIO)l<eHhI: 
1. - rpacpnqecKHH ,n:Hcnne:H:; 
2. - KHOnKa BbI6opa pe)l<HMa pa60ThI; 



3. - KHOnKa BbI6opa pe)l(HMa H3MepeHHSI BXO)J;HOro CHrHa.rra (nepeMeHHOro HnH nepeMeHHO-
noCTOSIHHOro (( » ); 

4. - KHOnKa 3anOMHHaHHSI ou;mppoBaHHOfO CHrHa.rra «CTorn>; 
5. - KHOnKa CMern;eHHH ou;mppoBaHHoro CHrHa.rra «+-~»; 
6. - KHOnKa «V/ll,en.» ycrnHaBnHBaeT K03<J:>qmu;HeHT ycHneHHSI CHrHa.Jia no BepTHKa.JIH KaHa.JIOB 

I H II; 
7. - KHOnKa «BpeMsi/ll,en.» B1>16opa BpeMeHHOH pa3BepTKH; 
8. - KHOnKa YMeHbIIIeHHSI BbI6paHHOH BenHqHHhI; 
9. - KHOnKa yBenHqeHHH B1>16paHHOH BenHqHHoI; 
10. - KHOnKa BblKJIIOqaTensi «Cen»; 
11. - Bxo.zi; nepBoro KaHa.rra; 
12. - pyqKa CMern;eHHSI nepBOro KaHa.rra no BepTHKaJIH; 
13. - BXO)J; BTOporo KaHa.rra; 
14. - pyqKa CMern;eHHSI BTOporo KaHa.rra no BepTHKa.JIH; 
15. - rHe3.zi;a .zi;nsi Bxo.zi;a HMnyn1>COB CHHXpOHH3aI.l;HH; 
16. - KHOnKa .zi;ononHHTenbHOH <l>YHKUHH; 
1 7. - KHOnKa BbI6opa THna CHHXpOHH3aI.l;HH. 

3KpaH ocu;Hnnorpa<J:>a pa3.zi;eneH Ha )J;Ba nonsi. JleBOe none co.zi;ep)l(HT KOOp)J;HHaTHYJO ceTKY )J;JIH 

OT06pa)l(eHHSI CHrHa.rra, a B npaBOH qacTH 3KpaHa HaXO)J;HTCSI HH<J:>opMaI.l;HOHHOe none (PHC. 3). 
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Puc. 3. 3KpaH .zi;Hcnnesi 

Ilone OT06pa)l(eHHH CHrHa.rra co.zi;ep)l(HT KOOp)J;HHaTHYJO ceTKy, Ha KOTOPYJO HaKna.zi;1>maeTCH H3-
MepsieMbIH CHrHa.JI. 

liH<J:>opMau;HOHHOe none pa3.zi;eneHo Ha TPH o6nacTH: 
o6rn;Hx ycrnHOBOK. Orn6pa)l(aeT pe)l(HM pa6on1 ocu;Hnnorpa<J:>a ( cTpoKa «Pe)l(HM» ), BpeMeHHYIO 

pa3BepTKY ( CTPOKa «ll.nHTenbHOCTb» ), CMern;eHHe npHBS.13KH CHrHa.Jia no OCH BpeMeHH ( CTpOKa 
«~) H COCTOSIHHe CTOn-Ka.zi;p (cTpOKa «CTOn»); 

COCTOSIHHSI KaHa.rra I. Orn6pa)l(aeT K03<J:><J:>Hu;HeHTbl OTKnOHeHHSI KaHa.Jia I ( CTpOKa «Kye»), yKa3a
Tenb nepeKn10qaTeJIH 3aKpbITOro HnH OTKpbITOro KaHa.rra, HH)J;HKaTop neperpy3KH (nHHHSI «IlE
PEf»). 
06nacT1> cocTOSIHHSI KaHa.rra II. Orn6pa)l(aeT HH<J:>opMau;H10, aHa.rrorHqHyio .zi;JIH KaHa.rra I. 
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H3MEPEHHE AMIIJIHTY,l:(bl H "l!ACTOTbl CHrHAJIA 

ITo H3o6pa)l(emuo Ha 3KpaHe ocu;mmorpaq>a MO)l(HO orrpe.n;enHT.b aMIIJIHTY.ll:Y paccMaTPHBae

Moro CHrHaJia H )J;JIHTeJI.bHOCT.b mo6oro ero yqacTKa. c IIOMOII.J;.blO OCI.J;HJIJiorpaqm MO)l(HO H3MepXT.b 

qacToTy, <l>a3Y H K03<l><l>Hu;HeHT Mo.n;ynxu;HH CHfHaJia, a TaK)l(e rrpOH3BO)J;HT.b .n;pyrHe KOMIIJieKCH.bie 

H3MepeHHX. 

HJMepenue aMll.!lumyobl 

)l;nx aMIIJIHTY.lJ:H.bIX H3MepeHHH HCIIOJI.b3yeTCX Koop.n;HHaTHax ceTKa Ha )l(H,lJ;KOKpHCTaJIJIHqe

CKOM MOHHTOpe OCI.J;HJIJiorpa<l>a (pHc.4). 

O,!{HO ,!{eJieHHe 

KTien:a) 

i--------~r--~~~:--=:....,..._,,!{QIDi 

,!{eJiemui 
1------,...........---·- ....... - --_..,....., __ ._ 

• i i 
I I 

PHc. 4. )l;eneHHX 3KpaHa ocu;Hnnorpa<Pa. 

)l;nx orrpe.n;eneHHX qHcJia .n;eneHHH Me:>K.n;y MaKCHMaJI.bH.bIM IIOJIO:>KHTeJI.bH.bIM H MHHHMaJibHbIM 

OTpHu;aTeJibHbIM OTKJIOHeHHXMH CHfHaJia (TaKoe H3MepeHHe Ha3.bIBaeTCX H3MepeHHeM pa3Maxa HJIH 

)J;BOHHOH aMIIJIHTY.lJ:bl CHrHana) HY)l(HO rrocqHTaTb KOJrnqecrno .n;eneHHH H .n;oneli .n;eneHHX. 

P11c. 5. H3MepeHHe aMIIJIHTY.lJ:.bI cHrHana. 



,n:mr H3Mepemdi BbIIIOJIIDIHTe crre.n:yiomHe rnarn: 

lllaru npu H3Mepeuuu aMnJIH1)'JJ;hl 

1. Y cTaHOBHTe rrepeKmoqaTeJib ynpaarreHmr K03<l><)muHeHTOM ycHrreHm1 no aepTHKarrH ,n:mr BH3ya
JIH3aUHH KaK MO:>KHO 6oJiblIIero pa3Maxa CHrHarra Ha KOOp,n:HHaTHOH ceTKe. 

2. Ilo,n:cqHTaHTe KOJIHqecTBO .n:erreHHH H .n:orreH: .n:erreHml Me:>K,n:y IIOJIO:>KHTeJibHbIM HJIH OTPHUa
TeJibHbIM IIHKaMH CHrHarra H OCH x. HcrrOJib3yHTe pyqKy CMemeHH.sI KaHarra no aepTHKaJIH .n:rr.sr 
ueHTPOBKH CHrHarra OTHOCHTeJibHO OCH x npH Heo6xo,n:HMOCTH. 

3. YMHO)KbTe qHcrro ,n:erreHHli Ha 3HaqeHHe ycrnHOBKH nepeKrr10qaTerr.sr Ko3<l><l>mi;HeHT ycHrreHH.sr 
cHrHarra no aepTHKarrH, yKa3aHHbIH Ha HH<l>opMaUHOHHoli naHerrH. Bb1 nonyqaeTe 3HaqeHHe aM
nJIHTY.ll:bI CHrHarra HJIH Hanp.sr)KeHH.sI. 

IlpuMep: Ko3<l><l>HUHeHT ycHJieHH.sr cHrnarra ycTaHOBJieH Ha 2 MB/,n:eneHHe. 3TO 03HaqaeT, qm Ka:>K
.n:oe 60JiblIIOe aepTHKaJibHOe ,n:eJieHHe COOTBeTcTByeT 2 MB. IlpH 3TOM Ka:>K,n:oe H3 .n:ec.srTH .n:oneH: .n:e
JieHH.sI cooTBeTcTByeT 2110 = 0,2 MB. 
Ilpe,n:nono:>KHM, qTo aMnJIHTy,n:a Barnero cHrHarra nepeKpbrnaeT 6,3 .n:eneHH.sr. Tor.n:a ero 3HaqeHHe 
aMnJIHTY.ll:bI paaHo 2 x 6, 3 = 12,6 MB. 

HJMepenue 11acmomb1 

,n:rr.sr H3MepeHHH qacTOTbl if> Ha OCUHJIJIOrpa<t>e CHaqarra H3MepbTe nepHO,n: (t) CHrHarra. IlepHO,n: 
- 3TO apeM.sr o,n:Horo UHKJia. CaMbIH npocmH: cnoco6 c,n:enaTb 3TO - no,n:cqHTaTb KOJIHqecTBo ropH-
30HTarrbHbIX ,n:eJieHHH Me:>K,n:y HyJieBbIMH 3HaqeHH.sIMH CHrHarra. ,n:rr.sr H3MepeHHH BbIIIOJIH.sIHTe CJie
,n:y10mHe rnarH: 

.,.. ' 
i ; ~ : 

-;- ~ :-0.1'.{llli rrepHO,!:t 
1 - i 
, ' 

PHc. 6. 113MepeHHe nepHo,n:a cHrnarra. 

lllarH npu 111Mepeuuu qacTOTbI 

1. y CTaHOBHTe nepeKJIIOqaTeJib ropH30HTa.JlbHOH pa3BepTKH (.n:rr.sr BH3YaJIH3aUHH O,n:Horo HJIH .n:ayx 
nepHO,n:OB (UHKJIOB) CHrHarra. 

2. Ha:>KMHTe KHOnKy 3anoMHHaHH.sI OUH<l>poBaHHOro CHrHarra «CTon». 
3. Ilo,n:cqHTaliTe KOJIHqecTBO ,n:eJieHHH Me:>K,n:y HyJieBbIMH 3HaqeHH.sIMH CHrHarra (KaK nOKa3aHO Ha 

pHc.6). HcnOJib3YHTe KHOnKH ropH30HTaJibHOro C.ll:BHra .n:rr.sr nepeMemeHH.sI OCUHJIJIOrpaMMbl 
CHrHarra npH Heo6xo,n:HMOCTH. 

s 



4. YMHO)l(bTe qHcrro .n:erreHHH Ha 3HaqeHHe ycrnHOBKH nepeKmoqaTemi: ropmoHTaJibHOH proBepT

KH. Bb1 norryqaeTe 3HaqeHHe nepHo.n;a cHmarra (t). 
5. qT06bl BblqH:CJIHTb qacTOTY CHrHarra, Hali.n;HTe o6paTHyID BeJIHqHHY nepHo.n;a:f =lit 

IIpuMep: ITepeKmoqaTerrb ropH30HTaJibHOH proBepTKH ycrnHaBmrnaeTcsr Ha 20 MKc/.n;erreHHe. ITpe.n:
norro)l(HM, Bbl HacqHTaJIH 4,4 .n:erreHHH Me)l(.n:y HyrreBbIMH 3HaqeHHHMH cHrHarra. Tor.n:a ero nepHo,n: 

(t) paBeH: 4, 4 x 20 = 88 MHKpoceKyH.n;. A qacTOTa cHmarra paBHa: 

f = 1/(88 X 10-6
) = 11363, 64 fa; HJIH 11, 36 Kfn; 

IIopH;:i;oK pa6oThI 

1. BKrrIOqHTb reHepaTop 3BYKOBbIX qacTOT 3I'l. Bb16paTb )J.HanrooH qacTOT 50-:-130fu;, Ha)l(aB 

KHOnKy A HJIH T H noBopoTOM pyqKH ycrnHOBKH qacTOTbl F ycrnHOBHTb Ha u;mppoBOM 
HH,n:HKaTOpe qacTOTY 125fu;. 

2. ITo.n:KrrroqHTb BOJibTMeTp AB 1 K Bb1xo.n;y reHepaTopa (rHe3.n:o * coe,n:HHHTb c rHe3,n:oM * Ha 
ABl H me3,n:o U Ha ABl c me3,n:oM...., Ha reHepaTOpe 31). IToBepHYTb pyqKy noTeHn;Ho
MeTpa UH ycrnHOBHTb aMnrrHTy,n:y cHmarra paBHYIO 1 OB. 0TKJIIOqHTb reHepaTOp. 

3. BKJIIOqH:Tb I'Hl, .n:rrsr 3TOro Ha)l(aTb KHOnKy «CeTb» Ha reHepaTope nepeMeHHoro Hanpsr
)l(eHHH. Bb16paTb ,n:HanrooH qacTOT 1200± lOOfu;, Ha:>I<aB KHOnKy A HJIH T. ITo,n:KJiroqHTb 

BOJibTMeTp ABl K BbIXo,n:y reHepaTOpa nepeMeHHOro Hanpsr)l(eHHH I'Hl (KaK B n.2). ITo
BepHyTb pyqKy noTeHD;HOMeTpa li ycTaHOBHTb aMnJIHTY.ll:Y CHmarra paBHYIO 7B. 

4. BKJIIOqHTb ocn;Hrrrrorpa<l> OI.{Jl2 npH 3TOM 3aropHTCH 3KpaH ocn;Hrrrrorpacpa. 
5. Coe)J,HHHTeJibHbIM Ka6erreM no.n:KrrroqHTb KaHarr I ocn;Hrrrrorpacpa (rHe3.n:o 11) K reHepaTOpy 

3BYKOBOH qacTOTbl. 
6. Coe)J.HHHTeJibHbIM Ka6erreM no,n:KrrIOqHTb KaHarr II ocn;Hrrrrorpacpa (rHe3,n:o 13) K reHepaTOpy 

nepeMeHHoro Hanpsr)l(eHHH. 
7. Ocn;Hrrrrorpa<i> HMeeT 4 pe)l(HMa npocMoTpa cHmarra: 

I (Ha6JIIO,n:eHHe cHmarra KaHarra I); 
II (Ha6JIIO)J.eHHe cHmarra KaHarra II); 
I, II ( o.n:HoBpeMeHHoe Ha6rrro.n:eHHe cHmarroB KaHarroB I H II); 
I+ II ( cHmarr, paBHblH arrre6panqecKoli cyMMe cHmarroB KaHarroB I H II, npome.n:urnx 
qepe3 KarrH6poBoqHb1e ycHJIHTeJIH) X-Y (pe)l(HM X-Y). 

8. ,ZJ;rrsr nepeKrrroqeHHH pe)l(HMa Ha)l(MHTe KHOnKy 2 (pHc.2). ITpH 3TOM ,n:OJI)l(Ha BblCBeTHTbCH 

Ha,n:nHCb «Pe)l(HM» B npaBoli qacTH 3KpaHa OI.{Jl2. 3aTeM KHOnKaMH 8 HJIH 9 (pHc.2) Bbl-
6epHTe Tpe6yeMblH pe)l(HM. 

9. ITo.n:aH:Te Hccrre.n:yeMblH cHmarr Ha me3,n:a 11 (Kattan I) HJIH 13 (KaHarr II). ,lJ;AA no,n:KJIIOqe
HHH HCCJie,n:yeMoro CHrHarra HCnOJib3yIDTCSI coe.n;HHHTeJibHble Ka6errH. 

10. B noJIO)l(eHHli ((i'v » CBSI3b c liCTOqHHKOM CHrHarra ocym;ecTBAAeTCSI no nOCTOSIHHOMY TOKy. 
EcrrH nocTOHHHM cocTaBJIHIOID;M Hccrre.n;yeMoro cHrHarra HaMHoro 6orrbme nepeMeHHoli, 
TO u;errecoo6pa3HO Bbl6HpaTb CBSI3b HCTOqHHKa liCCrre.n:yeMoro ClifHaJia no nepeMeHHOMY 
TOKY ~. ITpH Hccrre.n:oBaHHH HmKoqacTOTHbIX cHmarroB crre.n:yeT noMHHTb, qTo B pe)l(HMe ~ 
Hli)l(HHH npe.n:err nOJIOCbl nponycKaHHSI COCTaBJIHeT HeCKOJibKO repu;. .. 

11. CMem;eHHe rpa<i>HKOB ClifHaJIOB OTHOCHTeJibHO KOOp)J.HHaTHOH CeTKH no BepTHKaJIH ocy
m;ecTBJIHeTCSI peryAATOpaMH 12 H 14. 

12. ,ZJ;rrsr li3MeHeHHSI K03<l><l>Hn;HeHTa OTKJIOHeHHSI Ha)l(MHTe KHOnKy 6 («Vl,lfeJ1.»). ITpH 3TOM Bbl
CBeTHTCSI Ha,n:nHCb « v !,!( eJl. » Toro KaHarra, KOTOpblH COOTBeTCTByeT Bb16paHHOMY pe)l(HMY 
pa60Tbl. EcrrH pe)l(HM pa60Tbl npe.n;norraraeT COBMeCTHOe HCnOJib30BaHHe ,n:Byx KaHaJIOB, TO 
nepexo.n: Me)l()J,y Bbl60pOM K03cpcpHn;HeHTOB OTKJIOHeHHSI KaHaJIOB ocym;eCTBJISieTCH nOBTOp
HbIM Ha)l(aTHeM KHOnKH 6 ( « V/,lf eJl.» ). y CTaHOBHTb Heo6xo.n;HMOe 3HaqeHHe K03cpcpHn;HeHTa 
OTKJIOHeHHSI )J,JIH Bb16paHHOro KaHarra MO)l(HO npH nOMOID;li KHOnOK 8 HJIH 9 (pHc.2). 

13. ,ZJ;rrsr H3MeHeHHSI BpeMeHH pa3BepTKH Heo6xo.n;HMO Ha)l(aTb KHOnKy 7 («BpeMJ1!,lfeJ1.»). 1-h
MeHeHHSI Heo6XO)J,HMO npoBO.D:HTb npH nOMOID;li KHOnOK 8 liJili 9 (pHc.2). 

6 



14. .LJ:nsr BKJIIOt.J:eHFrn pe:>KHMa «CTOrr-Ka,n:p» Heo6xo,n:HMO Ha:>KaTb KHOIIKY 4 («CTOrn>). IlpH 3TOM 
Ka,n:p 6y,n:eT OCTaHOBJieH .D:JISI rrpoae,n:eHHSI H3MepeHHH . .LJ:nsr BbIXO,n:a H3 3TOro pe:>KHMa Heo6-
XOJJ:HMO Ha:>KaTb KHOIIKY «CTOII>> IIOBTOpHO. 

15. B pe:>KHMe «CTOII-Ka,n:p» aKTHBHa TOJibKO KHOIIKa «~». 
16. EcnH rrpH BKJIIOt.J:eHHH rrpH6opa HJIH ao apeMsr ero pa6oTbI rrpoHcxo,n:srT KaKHe-HH6y,n:b c6oH, 

peKOMeH,n:yeTCSI rrpOH3BeCTH c6poc rryreM BbIKJIIOt.J:eHHSI H IIOBTOpHoro BKJIIOt.J:eHHSI rrpH6o
pa. 

3N(AHHE ,l(JUI BhIIlOJIHEHIDI 

1. IlOJIYt.J:HTb Ha OCU:HJIJiorpa<):>e OCU:HJIJIOrpaMMbl CHfHaJIOB, cornaCHO rr.rr.7 - 9. 
2. 3apHCOBaTb 3IIIOpbI Bcex CHfHaJIOB B Terpa,n:H. 
3. Ha fHl Bb16paTb t.J:acTOry Xl. Bbit.J:HCJIHTb aMIIJIHTY.D:Y H t.J:acTOTY cHrHana. 
4. IIoaTOpHTb rr3 3a,n:aHHSI ,n:JISI t.J:aCTOT X2, X3 H X4. 

KOHTPOJihHhIE BOilPOChl 

1. PaccKa:>KHTe o Ha3Hat.J:eHHH ocu:Hnnorpa<):>a. 
2. KaK c IIOMOJUblO OCU:HJIJiorpa<):>a H3MepHTb Harrpsr:>KeHHe? 
3. KaK c IIOMOJUblO OCU:HJIJIOrpa<):>a Ii3MepHTb .D:JIHTeJibHOCTb CHrHana? 
4. Mo:>KHO JIM OCU:HJIJIOrpa<):>oM H3MepHTb IIOCTOSIHHOe Harrpsr:>KeHHe? 
5. KaK rro,n:roTOBHTb OCU:HJIJiorpa<J:> ,n:nsr rrpocMOTpa cHmana c ,n:ayx KaHaJIOB o,n:HoBpeMeHHo? 

JIHTeparypa 

0CiJU!lll02pa<fJ U:H<):>poBOH na6opaTOpHbIH ou;n-2-01.TexHHt.J:eCKOe OIIHCaHHe. - HoBOCH6HpCK, 
2005. 
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