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QeJIblO HacTOmn;eH: pa60TbI HBlliIIOTCjJ 3HaKOMCTBO C npIDmHIIaMH pa60TbI 

:meKTpOHHOrO OCIJ;HJIJIOrpa4Ja H IIO.rryqeHHe npaKTHqeCKllX HaBbIKOB 

pa60TbI C HHM. 

OClUUUIorpacP - TeXHlflleCKOe YCTpOHCTBO, npe,lJ,Ha:maqeHHOe ,lJ,JUI: 

1. HCCJIe,UoBaHIDI M3MeHeHHH HanpIDKeHIDI MJIH CHJThI TOKa 

rrepHo,UlflleCKHX. H o,UHoKpaTHblX npoueccoB BO BpeMeHH; 

2. H3MepeHIDI aMIDIHTY,lJ, HanpJOKelillH MJIH CHJIbI TOKOB; 

3. Onpe,UeJIemu[ qaCTOT 3JIeKTpHqeCKHX. KOJIe6aHHii; 

4. Onpe,lJ,eJIeHIDI lJaCTOTHO-cPa30BbIX COOTHOmeHHH ,UByx H 60JIee 

CHrHaJIOB. 

OClUUUIorpacP n03BOJI.SJeT OueHHTb aMIJJIHTY.llY CHrHarra H HCCJIe,lJ,OBaTb ero 

cPoPM)', n03TOMY .SJBJl.SJeTC}l YHHBepCaJIbHblM H HaH60JIee illHpOKO npHMeIDIeMbIM 

H3MepHTeJIbHbIM npH60poM, KOTOpblH HCrrOJIb3yIDT npH HaCTpoHKe H peMOHTe 

3JIeKTpoHHoH (TeJIe-, Pa,lJ,HO- H ,lJ,p.) anrrapaTYPbI, a TaIOKe B HaYlJHbIX 

HCCJIe,lJ,OBaHM}lX. 

OCHOBHbIMH 3JIeMeHTaMH oCI.I,l1JIJIorpacPa }lBJUIIOTC}l: 6JIOK nHTaHIDl, 

3JIeKTpoHHo-nyqeBa.SJ Tpy6Ka, reHepaTop pa3BePTKH, 6JIOK CHHXpOHH3au:HH, 

yCMJIHTeJIH, BXO,lJ,HbIe ,lJ,eJIHTeJIH. 

EnoK DHTaUBH npe06pa3yeT ceTeBoe HanpIDKeHMe (220 B, 50 rI.l,) B 

nOCTOJlHHbIe HanpIDKeHIDl, 06eCnelJHBaIOUlHe pa60T)' Bcex Y3J1OB OCI.I,MJIJIorpacPa. 

3J1eKTpOIIHo-nyq:eBaJl Tpy6Ka (3JIT) 
3JIeKTpOHHo-nyqeBa.SJ Tpy6Ka - BaKYYMHbIH npH60p, B KOTOpOM 

HCnOJIb3yeTCJI ynpaBJlJleMbIH nOTOK 3JIeKTPOHOB, CKOHI.I,eHTpHpoBaHHbIX B Y3KHH 
rryqoK, - 3JIeKTpOHHblH nyq )l,JI.SJ npe06pa30BaHIDI 3JIeKTpJil1leCKHX CHrHaJIOB B 

BH)l,HMble H306pIDKeHIDl. 

3JIeKTpoHHo-nyqeBbIe Tpy6KH pa3JlHlJaIOT no cnoc06aM cPOI(yCHpOBKH H 

OTKJIOHeHIDl rryqa, no ,lJ,JIHTeJIbHOCTM rrOCJIeCBeqeHH}l 3KpaHa, a TIlIOKe no 

HeKOTOpblM 3JIeKTpHlJeCKHM H KOHCTp)'KTffBHbIM napaMeTpaM (qyBcTBHTeJIbHOCTh 

3JIT, pa3MepbI H T.n.). 

TIo cnoc06y cPOI(yCHpOBKH H OTKJIOHeHIDl nyqa 3JIeKTpoHHo-nyqeBbIe 

Tpy6KH nO,lJ,pa3,lJ,eJUIIOTCJI Ha: 

• Tpy6KH C 3JIeKTpoCTaTHlJeCKIDd yrrpaBJIeHHeM, B KOTOpbIX )l,JI.SJ 

cPOKyCHpOBKH H OTKJIOHeHIDl nyqa HCnOJIb3YeTCJI 3JIeKTpJil1leCKOe nOJIe; 

• Tpy6KH C MarHHTIlbIM ynpaBneHlfeM, B KOTOpbIX )l,JIJI cPOKYCHpOBKH H 

OTKJIOHeHIDI 3JIeKTp0HHoro rryqa HCnOJIb3YeTC.SJ MarHHTHOe nOJIe; 

• Tpy6KH C KOM6HHHpoBaHHblM ynpaBJIeHHeM JIyqa: 3neKTpocTaTHlJecKa.SJ 

cPOKYCHpOBKa H MarHHTHOe OTKJIOHem'e JI)'LJ:a ITeJIeBH3HOHHbIe Tpy6KH I. 
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,lJ)'IHTeJIbHOCTb rrOCJIeCBeqeHIDI 3KpaHa - BpeMH, B reqeHHe KOToporo 

}lpKOCTh 3KpaHa nocne y;:J:aJIeHIDI ~a yMeHblliaeTC}l ;:J:O 1% OT nepBOHaqaJIbHoit 

,z:vur cOBpeMeHHbIX 3m MHTeJIbHOCTb nOCJIeCBeqeHIDI BapbHpyeT B rrpe;:J:eJIax OT 

10-5 
;:J:O 100 c. 

3JIT COCTOHT H3 Tpex OCHOBHbIX 3JIeMeIITOB: 

1. 3JIeKTpOHHoH nymKH, c03;:J:alOlI.J,eH Y3KHH 3JIeKTpOHHbIH ~, HanpaBJIeHHbIH 

B;:J:OJIb Tpy6KH; 

2. OrKJIOIDllOlI.J,eH CHCTeMbI (ycTpOHCTBa .ll:JIjI OTKJIOHeHIDI 3JIeKTpoHHoro JIyqa OT 

OCH Tpy6KH); 

3. cflJIyopecWfPYIOm;ero 3KpaHa ,llIDI HH.LJ:HK~HnOJIO)l(eHIDI 3JIeKTpOHHoro nyqa. 

Ha pHC. 1 nOKa3aHO yCTpOHCTBO 3m C 3JIeKTpocTa'IWleCKHM yrrpaBJIeHHeM. 

OrKJIOIDllOlI.J,He 

ITJIaCTHHbI 

y 

PHc.1 

3JJeIcrpOHHaB nymKa. 3JIeKTpOHHOH nymKOH Ha3blBaeTC}l qaCTh Tpy6.KH, 

<pOpMHPYlOI.QIDI nyqOK 3JIeKTpOHOB. CIO;:J:a BXO.LJ:jIT: nO;:J:orpeBaeMbIH KaTO;:J:, 

yrrpaBJI}lIOI.QHH 3JIeKTpO;:J:, nepBbIH H BTOPOH aHO,llhI. 

KaTO;:J: - HCTOqHHK 3JIeKTpOHOB, 06pa3Y1OII{HXC}l 3a CqeT 

repM03JIeKTpOHHOH 3MHCCHH. 06bJqHO rrpHMeHjIeTC}l OKCH.ll:HbIH nO,llorpeBaeMbIH 

KaTO,ll, H3rOTOBJIeHHbIH B BH,lle He60JIblliOrO HHKeJIeBOrO UHJImmpa, BHYTPH 

KOToporo HaxO;:J:HTC}l rrO;:J:orpeBaTeJIL. YnpaBJIjIlOI.QHH 3JIeKTpO;:J: (HJIH MOJlYAATOp) 

npe,llHa3HaQeH M}l peryJIHpOBKH 5IpKOCTH CBenlIlJ;erOC51 IUlTHa Ha 3KpaHe 

(onpe;:J:eJIjIeMOrO KOJIJiqeCTBOM 3JIeKTpOHOB, ,llOCTHralOIIUfX 3KpaHa) nocpe,llCTBOM 

rrO,llaqJi Ha Hero He60JIblliOrO OTpHIJ;areJIbHOrO nOTeHIJ;HaJIa, BblnOJIHeH B BH,Ae 

HHKeJIeBOrO IJ;HJIHH.LJ:pa, oKp~IIJ.ero KaTO,ll,. IIepBbIH aHO,ll, (<p0I\YCHPYlOmHH) 

npe;:J:CTaBJIjIeT C060H IJ;HJIHH.LJ:P C ,lI,BYMH HJIH TpeM51 ;:J:Ha$parMaMH. BTOpOH aHO;:J: 

(yCKOpjllQI.QHH) BblllOJlHeH TaK)l(e B BH.LJ:e IJ;HJlHH.LJ:pa H 06blqHO HMeeT O;:J:HY 

,llHa<pparMy. 
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K rrepBOMY aHOJlY ornOCHTeJIbHO KaTO,ll,a rrO,nBO,ll,HTC}l Hanpj{)l(eHHe nopJlWGl + 300 
-;- 1000 B. Ha BTOPOH aHO;:J: - 60JIee BbICOKoe HanpIDKeHHe 1000 -;- 30000 B. 
)J;Ha<pparMbI BHYTpH aHO;:J:OB cnoC06CTBYIOT cY)l(eHHlO 3JIeKTpoHHoro nyqKa, TaK 

KaK OH" 3aXBaTbIBalOT 3JIeKTpOHbI, CIDIbHO OTKJIOmlOlI.J,HeC}l OT OCH 3JIT. 

OTKJJOUHIOlIJ,aH CHCTeMa. QT06bI MeH5lTb TpaeKTOpmo nyqKa 3JIeKTpOHOB 

Me)l(.LJ:y BTOPbIM aHO;:J:OM H 3KpaHOM pacnOJIaralOT OTKJIOH}llOIlJ,yID CHCTeMy, 

COCTO}lIlJ,yID "3 ,lI,Byx nap B3aHMHO neprreH,1l;HKyJIjIpHbIX nJIaCTHH :xx H YY. 
IlJIaCTHHbI XX - rOpH30lITaJIbHO OTKJIOIDrIOII.J,He, ITJIaCTHHbI YY - BepTHKaJIbHO 

OTKJIOIDrIOI.QHe. 

ClJJIYopeC~BpYIOlIJ,Hii 3Kpau. 3KpaH 3m nOKpblBaeTC}l CrreI(HaJIbHblM 

BeI.QeCTBOM, 06JIa;:J:aIO:rn;HM CUOC06HOCTblO <PJIYopeCu;upOBaTh, T.e. CBeTHTbC}l B 

MecTax 60M6ap.LJ:HpOBKH ero 3JIeKTpOHaMH. CBeT}l:rn;HeC}l UOKpbITHJI 3KpaHOB

JIIOMHHO<pOPbI - onpe,lleJIj{lQT TaK)l(e l.{BeT H MHTeJIbHOCTb nOCJIeCBeqeHIDI 

3KpaHa. qeJIOBeqecKHif. rJIa3 HMeeT Ha.H60JIbmylO CBeTOqyBCTBHTeJIbHOCTb B 

)l(eJITO-3eJIeHOH qaCTH cneKTpa, n03ToMY 3m ,!(JI}! BillYaJIbHorO Ha6JIIO;:J:eHIDI 

q~e Bcero ;:J:eJ;laJOT C )l(eJITblM HJIH 3eJIeHbIM CBeqeHHeM. 

llpH 3KcnJIYaTa~HH 3JIT UeJIL3H ,llJJHTeJJLuoe BpeMH OCTaBJlJlTL 

3JIeKTpOUuLIB JIy'l UenO,lJ;BHXCULIM, T .K. ero ,lJ,JIHTeJILUOe B03,1J;eiic'rBHe ua O,lJ;UO 

H TO xce MeCTO 3Kpaua BLI3LIBaeT oCJIa6JIeUHe HpKOCTH B 3TOM MecTe, 

<<yToMJIeUHe», JIIOMHuocf>opa H ,lI,axce ero BLlfopaUHe! 

1'13 3THX )l(e co06pIDKeHHH peKoMeH,llyeTC}l TalOKe OrpaHHqHBaTb }lpKOCTb 

nyqa, qrO o;:J:HoBpeMeHHo yseJIJI1IHBaeT TOqHOCTb H3MepeHHH 3a cqer 

yMeHbllieHH}! TOJII.QHHbI nyqa. 

IIpH nona,n.aHHH 3JIeKTpoHoB Ha 3KpaH qaCTb HX KHHeTJiqeCKOH 3HeprHH 

nepexo;:J:HT B CBeTOBYIO 3Heprmo JIIOMHHo<popa B Mecre cOy,llapeHH}!, OCTaJIbHIDI 

qaCTb 3HepmH pacxOJlYeTCB: Ha HarpeBaHHe 3KpaHa, a TaK)l(e H3 Bbl6HBaHHe ill 

Hero BTOPlNHbIX 3JIeKTpOHOB. 

];OJIblliIDI qaCTb BTOPHqHbIX 3JIeKTpOHOB yJIaBJIHBaeTC}l npOBOMI.QHM 

rpa<pHTOBbIM MaTepHaJIOM (aKBa,n.arOM), HaHeceHHbIM Ha BHYTpeHHIOIO 

UOBepXHOCTb 6aJIJIOHa 3JIT. KpOMe Toro, aKBa,n.ar HrpaeT POJIb 

3JIeKTpOCTa'IWleCKOrO 3KpaHa H upe,lJ;oxpameT 3JIeKTpOHHbIH nyqOK OT 

B03,lJ,eHCTBH}! BHelliHHX 3JIeKTpHqeCKHX UOJIeH, T.K. coe,llHHeH co BTOpbIM aHO,llOM 

Tpy6KH. 

WOKYCBpOBKa JJleKTpOHOB 3J1eKTpB"lJeCKBM nOJIeM 

B Tpy6Kax C 3JIeKTpOCTaTJiqeCKHM ynpaBJIeHHeM B COCTaB 

<pOI\YCHpyroI.QeH CHCTeMbI BXO,lJ,jlT Bce 3JIeMeHTbI 3JIeKTpOHHOH nymKH. 

<1>OI\YCHpOBKy npOBOMT nO;:J:60pOM Hanpj{)l(emrn Ha nepBOM H BTOpOM 3HO;:J:e. 

YnpaBJIHIOlIJ,BB 3JIeKTpO,lJ, (MO,ll,yJJHTOp) CJI)')KHT ,llIDI H3MeHeHHB: 

}lpKOCTH CBeT}lI.QerOC5I Tl}lTHa <paK'IWleCKH 5IBJIjIeTC}l aHaJIOrOM CeTKH B TpHO;:J:e. 

ClJOKyCBpyrolIJ,aB CHCTeMa ,lJ;Byx aUO,lJ;OB. Ha pHC. 2 nOKa3aH BH.LJ: 

CHJIOBbIX JIHHHH 3JIeKTpHqeCKOrO nOJIjI (CnJIOlliHble TOHKHe JIHHHH) H 
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3KBlliIoTeHll,HaJIbHbIe nOBepXHOCTH (urrpHXOBbIe JIHHHH) Me~ aHO,n;aMH. 

IIOTeHUHaJI BTOpOro aHO,na A2 Bblllle, qeM nOTeHUHaJI nePBoro aHo,n;a AI, n03l'OMY 

Me)J{)J,)' aHo,n;aMH 06pa3yeTCH 3neKTP~ecKoe none, HanpaBneHHOe OT BToporo K 

nepBoMY. Ha 3neKTPOH, nona.n;aIOlII,HH B TIO 3neKTP~ecKoe nOJIe, ,n;eHCTByeT 

CHna, HanpaBJIeHHasI B Ka)l{)J,OH TOtIKe nong no KaCaTeJIbHOH K CHnOBOH JIHHHH 

3JIeKTpHQeCKOrO nong. 
Pa3JJO)I{HB 3TY CHJJY no HarrpaBneHHHM B,n;OJIb H nepneH,l(HKYJIHPHO OCH 

CHCTeMbI (pRC. 3), JIerKO y6e,n;HTbCH, qTO npH onHcaHHoH cTPYKTYpe nong Ha 

3neKTpoH, OTKJlOHHBIIIHHCH B ,n;BIDKemm OT OCH CRCTeMbI, ,n;eHCTByeT nOMHMO 

yCKopHIOIII,eH CHna, HanpaBJJeHHaH Ha yqacTKe nepBoro aHo,n;a K OCR, a Ha )"laCTKe 

BToporo OT OCR CRCTeMbI. 

A2 

Ai 

e.",,~ 

Pnc.2 PHC.3 

B paccMaTPHBaeMoH CHCTeMe c06HpaTenbHoe ,n;eHCTBHe 3JIeKTp~ecKoro 

nong npe06mmaeT HM paCCeHBaIOIII,HM, T.K.: 
• HarrpJDKeHHOCTh 3JIeKTp~ecKoro nOJIg (ryCToTa CHnOBblX nHHHH) Ha yqaCTKe 

nepBoro aHo,n;a 60JIbIIIe, QeM Ha )"lacTKe BToporo aHo,n;a; 

• 3neKTpoHbl ,n;BHraIOTCH KO BTOPOMY aHO,ny C yCKopeHHeM, T.e. rrpoxo,lJ;jlT 

pacceHBaIOIUHH yqacToK C 60JIbIIIeH CKOpOCTbIO, qeM c06HpaIOIII,HH, 

cne,n;OBaTeJlbHO, Ha pacceHBaIOlII,eM yqaCTKe TPaeKTOpHR H3MeHjlJOTCH MeHbme; 

• nepBbIH alfo,n; HMeeT MeHbIIIHH ,I{IIaMel'p, qeM BTOpOH, CJIe,n;OBaTe.JIIJHO, pa.nHYc 

KpRBH3HbI CHnOBbIX JIHmrn. 86nH3R OCR TPy6KH MeHbme Ha yqacTKe nepBoro, 

nOTIoMY nonepeq»M COCTaBJUIIOIIl,M 3JIeKTpHQeCKOrO nOAA Bcer,n;a 60nbme Ha 

yqacTKe nepBoro aHo,n;a. 
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OIIHcaHHasI KOHCTP)'KQIDI c6JJIDKaeT TpaeKTopIDI 3JIeKTpoHoB, rpyrrrrHpyH HX 

B,n;OJIb OCH CHMMel'pIDI CHCTeMbI, R nOTIoMY nO.rryqHlIa Ha3BaHHe «3neKIJJHQeCKM 

JIHH3a». 

reHepaTOp pa3BepTKH 
QT06bI C nOMOID,hIO OCI.UUIJlorpa<l>a Hccne,n;OBaTh R3MeHeHHe BenI-NHHbI 

CHrHaJIa (HarrpVKeHIDl) BO BpeMeHH, Heo6xo,n;HMO no,n;aTb HCCJIe,nyeMbIH CHrHaJI 

Ha nnaCTHHbI Bepun<aJIbHOrO OTKJlOHeHm 3JIT, Tor,n;a, eCJIR Ha nJIaCTIfHI>I 

rOpH30HTaJIbHOrO OTKJIOH~HHH nyqa no,n;aTb HarrpjDKeHHe, nHHeHHO 

B03paCTaIOII.I,ee BO BpeMeHH, TO nepeMelIl,aIOlII,eeCg no 3KpaHY CBeTOBoe IIj[THO 

H306pa3HT B Koop,n;HHaTaX y=j(x) rpa<l>HK 3aBHCHMOCTH BeJIHlffiHbI CHrHaJIa OT 

BpeMeHH U=j(t). Qepe3 HeKoTopoe BpeMj[ R306pIDKeHHe Ha 3KpaHe HCqe3HeT, T.K. 

nyq nOKHHeT npe,n;eJIbI 3KpaHa. Ho eCJlH CRrHaJI nepHo,n;uqecKHH, T.e. 

nOBTOpjlJOII.I,HHCH BO BpeMeHH, MO)l(JfO nonyqHTb Ha 3KpaHe YCTOHtrnBOe 

HenO,lJ,BH)l(JfOe H306pIDKeHHe. ,AmI 3Toro no,n;aIOT Ha nnaCTHHbI rOpH30HTaJIbHOrO 

OTKJlOHeHIDI 3JIT TaK Ha3bIBaeMoe «IIIDIo06pa3Hoe» HanpjDKeHHe (pHC. 4a). 

OQeBH,lI;HO, lfI:0 eCJIH Me)l{)J.y nepllo,n;oM CHrHaJIa Tc (PIlC. 46) H nepRo,n;OM 

IIHJI006pa3HOro HarrpjDKeHIDI pa3BepTKH Tp 6y,n;eT BbIIlOJIHHThCg COOTHomeHHe Tp 

=nTc, r,n;e n- ~eJIoe Qllcno, Ha 3KpaHe yCTaHOBHTCJI Heno,n;BH)l(JfOe H306pIDKeHHe, 

T.K. nyq rrpH ,n;BIDKemm 6y,n;eT nOBTopHO nona.n;aTb B O,n;HH H Te JKe TO~ 3KpaHa. 

HeB03MOJKHO, O,n;HaKO, MrHOBeHHO H3MeHHTb HarrpVKeHHe Ha OTKnOHHIOII.I,HX 

nnacTHHax, nOTIoMY peaJIbHO nHn006pa3Hoe HanpjDKeHHe Ha HHX HMeeT BH,l(, 

npRBe,lJ,eHHbIH Ha pRC. 4B. 
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OK33bIBaeTCg, 'ITO TOJIbKO qaCTb BpeMeHH (Tp) nyq nepeMemaeTCJI B H)')KHOM AJDI 

HaC HanpaBJIeHHH, «p33BOpa'IHBa&)) CDrnaJI no 3KPaHY (pa60qHii XO,LJ;). BpeWI AT 

He06xo,LJ;HMo JJ;JIj{ B03BpaTa nyqa B HCXO,LJ;Hoe nOJIO)l(eHHe (06paTHbIH XO,LJ;). JIyq Ha 

3TO BpeMJI raCHTCJI nyreM nO,LJ;aqH 3aIlDpaIOI.U;erO HanpIDKeHDJI Ha yrrpaBJUIIOI.U;HH 

3JIeKTpO,LJ;. OqeBHJJ;HO, ~ D B 3TOM cJIyqae ,LJ;OCTaTO~O y,LJ;OBJIeTBOpHTb 

paBeHCTBy T p +AT = nTc 'IT06bI nOJI)"lDTb Ha 3KpaHe HenO,LJ;BH)I(HOe H306p~eHHe 

B nOM cnyqae Ha 3KpaHe MbI YBHJJ;HM He n nepHO,LJ;OB CHrHaJIa, a HeMHoro ,MeHbme Ha BeJIHqHHy AT. TaKHM 06p330M, )J;JIj{ nonyqeHHg HenO,LJ;BH)I(HOrO 

H306p~eHDJI Ha 3KpaHe 3JIT ,LJ;OCTaTO~OHMeTb B03MO:lKHOCTb llJIaBHO H3MeH&Tb 

B ,LJ;OCTaTOqHO mHpoKHX npe,LJ;eJIax qaCToTY reHepaTopa p33BepTKH C reM, 'IT06bI J 
nO,LJ;06paTb nepHO,LJ; HenpepbffiHo cneJJ;yIOI.U;HX ,LJ;pyr 3a ,LJ;pyrOM HMnyJIbCOB 

p33BepTKH KpaTHbIM nepHoJJ;y HCCJIeJJ;yeMoro CHrHaJIa. 

YK33aHHbIH cnoc06 CHHXpOHH3aUHH p33BepTKH B pe)I(HMe 

«nepHO,LJ;uqeCKa&)) (<<aBTOMa~eCKa&))) HCnOJIb3yeTCJI B pjIJJ;e npocTeiillIux 

3JIeKTpOHHbIX oCUHJIJIorpa$oB, O,LJ;HaKO JJ;JIg TO~IX H3MepeHHH OH MaJIO 

npHMeHDM. )J;eJIo B TOM, 'ITO nOCTpOHTb reHepaTOp IIHJI006p33Horo HanpIDKeHH&, 

qaCTOTa KOToporo llJIaBHO H3MeHJIJlaCb 6b1 B 106 
p33 H npH 3TOM rapaHTHpOBaTb 

BbICOKYIO (,LJ;O 1%) JIHHeHHOCTb nepe,LJ;HerO (pa60qero) 4JPOHTa HMnyJIhca 

p33BepTKH H BbICOKoe nOCTOJIHCTBO (TaK )l(e ,LJ;O 1%) MHTeJIbHOCTH HapaCTaHDJI 

HanpIDKeHIDI 3aJJ;aqa TeXHHqeCKH BeCbMa CJIO)I(HaJI. fOP33,LJ;O np0I.U;e C,LJ;eJIaTb 

BbICOKOCTa6HJIbHbrn reHepaTop p33BepTKH Ha HeCKOJIbKO $HKcHpoBaHHbIX qacTOT. 

KaK JKe B 3TOM cnyqae comaCOBaTh BO BpeMeHH (CHHXpOHH3HpoBaTb) pa60ry 

reHepaTOpa p33BepTKH C qaCTOTOH HCCJIeJJ;yeMoro CHrHaJIa, 'IT06bl nOJIyqHTh Ha 

3KpaHe OCUHJIJIorpa$a He 6ecnOpg,LJ;OqHOe MeJIbKaHHe, a HenO,LJ;BH:lKHoe 

H306p~eHHe? 3'Iy 3a,n:aqy pemaeT npHHUHn <OKJlYIII;eH)) p33BepTKH. IIpe,LJ;CT3.BHM, 

'ITO HanpJI)l(eHHe Ha llJIaCTHHax rOpH30HTaJIbHOrO OTKJIOHeHIDI 3JIeKTPoHHoro 

nyqa Ha~aeT B03paCTaTb He CP33Y no OKO~aHHH Oqepe,LJ;HOrO UHKJIa, a no 

onpe,LJ;eJIeHHOMY cHrHany 3anyCKa, KOTOPbIH 6y,LJ;eT nO,LJ;aBaTbcg B TOT MOMeHT, 

KOr,LJ;a HanpJI)l(eHHe HCCJIeJJ;yeMoro CHrHaJIa ,LJ;OCTHrHeT 3apaHee 3aJJ;8.HHOH 

BeJIHqDHbI, H33bIBaeMOH ypOBHeM 3anyCKa U3 (pHC. 5). 
BpeMJI p33BepTKH T p 3a,n:aercg peJKHMOM pa60TbI reHepaTopa H He 

CBg3aHO C MHTeJIbHOCTbIO CHrHaJIa. TaKHM 06p330M, <0K,ll)'I.IJ;a&)) p33BePTKa 

n03BOMeT ,LJ;eTaJIbHO H3)"IHTb OCUHJIJIorpaMMY CHrHaJIa H 60JIee TO~O 

onpe,LJ;eJIHTh ero aMIUIHTYJJ;y H BpeMeHHble xapmcrepDCTHKH. 

.. 
1} 

r 

Up 

t 

U c 

YpOBeHl>U t•
3anyCKa 

PHC.5 

CxeMa CHBxpOBB3a"BB 

B pe)I(DMe JKJJ;yII(eH p33BepTKH cxeMa CHHXpOHH3aUHH cJIeJJ;HT 3a 

MrHOBeHHblM 3HaqeHHeM HanpJI)l(eHIDI CHrHaJIa, CpaBHHBaeT ero C 3aJJ;aHHbIM 

ypOBHeM 3anycKa H Bl>maeT 3anycKaIOlIlHii HMnyJIbC Ha reHepaTOp p33BepTKH. 

CHrHaJIOM, C KOTOpbIM CHHXpOHH3HpyeTCJI pa60Ta OCUDJInorpa$a, MO)l(eT 6bITb 

KaK caM HCCJIeJJ;yeMbrn, TaK H JIl060H ,LJ;pyrOH CHrHaJI, 'ITO HHOr,LJ;a 60JIee y,LJ;06HO. 

Bbl60p pe)l(HMa CHHXpOHH3aUHH ocym.eCTBJIJIeTCJI nOJIb30BaTeJIeM Ha nepe,LJ;HeH 

naHeJIH npH60pa. 

BXO~BOH ~eJIBTeJlb H BXO,LJ;BOH yCBJIHTeJlb Baopu*eHBH 

qYBCTBHTeJIbHOCTb 3JIT (OTHoweHHe CMem:eHH& CBeTOBoro figTHa no 

3KpaHy K BbI3BaBWeMY ero HanpIDKeHHIO) - BeJIHqHHa nOCTOJIHHaJI H 

onpe,LJ;eMeTCjJ KOHCTp)'KlUieH 3JIT. O,LJ;HaKO Ha BXO,LJ; OCqHJIJIorpa$a MOJKeT 

nO,LJ;aBaTbCg HCCJIeJJ;yeMbIH CHrHaJI aMllJIHTY,LJ;OH OT e,LJ;HHHU MKB ,LJ;O ,LJ;eCJITKOB 

BOJIbT. QT06bI C OJJ;HHaKOBbIM ycnexoM Ha6mo,LJ;aTb p33HbIe CHrHaJIbI, 

HCCJIeJJ;yeMbIH CHrHaJI oCJIa6JIjIIQT C nOMom:bIO BXO,LJ;HOro ,LJ;eJIDTeJIJI, JIH60 

)'BeJIWlHBaIOT, npHMeHjJjJ yCHJIHTeJIb. 

Ha pHC. 6 npHBe,LJ;eHa $yHKlUIOHaJIbHa& cxeMa OCqHJIJIorpa$a, KOTOpa& 

n03BOMeT npocJIe,LJ;HTb B3aHMO,LJ;eHCTBHe OCHOBHbIX ymOB npH pa60Te 

oCqHJIJIorpa<l>a. 

MCCJIeJJ;yeMbIH CHrHaJI nO,LJ;aeTcg Ha BXO,LJ; "Y" (OCHOBHOH BXO,LJ;) 

oCqHJIJIorpa$a H ,LJ;aJIee qepe3 nepeKJIIOqaTeJIb Ha BXO,LJ; yCHJIHTeng C ,LJ;eJIHTeJIeM 

nH60 HenoCpe,LJ;CTBeHHO (ranbBaHuqeCKaJI CBJI3b) JIH60 qepe3 p33,LJ;eJIHTeJILHbrn 

KOHJJ;eHCaTOp (eMKocTHa& CBJI3b). qYBCTBHTeJIbHOCTb YCHJIHTeJIbHOrO TpaKTa 

OCqHJIJIorpa4Ja H3MeHJIeTCH C nOM0II:J:LIO BXO,LJ;HOrO nepeKJIIOqaTeJIH, pyqKa 

KOTOpOro npOrplm)'HpOBaHa B B/,LJ;eJI (no,LJ; ,LJ;eJIeHHeM IIOHDMaercJI aqeiIKa 

D3MepHTeJIbHOH CeTKH 3KpaHa 3JIT), B HeKoTOpbIX MO,LJ;eJIHX MOJKeT )'K3.3bIBaTbCJI 

npe,LJ;eJI H3MepeHHH, COOTBeTCTB)'IOm:Hii BceH BbIcore 3KpaHa. 
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Y CHJIeHHbIH JIH60 oCJIa6JIeHHhrli CHrHaJI nO,l{ae-rCH 3aTeM Ha nrraCTHHbI I:;[ 

BepTHKaJIbHOrO OTKJIOHeHHH 3JIT, KY,l{a noc1YnaeT TaIOKe HanpIDKeIffle C ~xy 
IIOTeHII,HOMeTPa «BBepX-BHH3» 6JIOKa peryJIHpOBOK. KaK H B 06bJ<IHOM I ~1 L IIII 
TeJIeBH30pe, 3,l{eCb xe paCnOJIOXeHbI pyqKH peryJIHpOBKH HpKOCTH H 

q,OKyCHpOBKH (CM. OIrnCaHHe pa60TbI 3JIT) H peryJIHTOp CMemeHIDI rryqa 

«BnpaBO-BJIeBO», HanpHXeHHe C KOTOpOro nO,l{ae-rCH Ha nnaCTHHbI 

rOpH30HTaJIbHOrO OTKJIOHeHHH 3JIT. Ha HHX xe nocl)'IIaeT CHrHaJI JIH60 CHrHaJI 

reHepaTOpa pa3BepTKH npH pa60Te B 06bI'lHOM peXHMe JIH60 co BXO,l{a «x» A 
OCQHJIJIorpaq,a npH pa60Te oCQHJIJIorpaq,a C OTKJIIOqeHHbIM reHepaTOpOM B {pe)I(HMe H3MepeHHH q,Hryp JIuCCIDK}'. OprauaMH ynpaBJIeHHH reHeparopa 

pa3BepTKH HBAAIOTCH nepeKJIIOqaTeJIb CKOpOCTH pa3Bepnrn H nepeKJIIOqaTeJIb 

pe)I(HMa pa60TbI. CKOpOCTb pa3BepTKH 06bI'lH0 3a,l{aeTeH KaK BpeMH, 3a KOTOpOe 

nyq npOXO,l{HT no ropH30HTaJIH KJIeTKy H3MepHTeJIbHOH CeTKH (HanpHMep, «50 

MKC/,l{eJI» H T.,l{.). Muor,l{a CKOpOCTb MOXeT 3a,l{aBaTbCH KaK «BpeMHI,l{eJI», TOr,l{a 

,l{OJI)l(eH HCIIOJIb30BaTbCH lIepeKJIIOqaTeJIb, Ollpe,l{eJIHIOI.QHH, B KaKHX e,rufilHQax 

:lTO BpeMH H3MepHeTCH (c / MC / MKC / HC). ITOJIOXeHHe nepeKJIIOqaTeAA pe)I(HMa 

pa60TbI Onpe,l{eAAeT, 6y,l{eT JIH reHepaTop pa3BePTKH 3anycKaTbCH Cpa3Y )J{e 110 

OKOHqaHHH IIpe,l{b~ero QHKJIa pa60TbI ( «nepHo~ecKHii», 

«aBTOMaTHqeCKHH» pe)I(HM, B 3aBHCHMOCTH OT MO,l{eJIH oCI.J;HJIJIorpaq,a) JIH60 no 

nonyqeHHH 3~cKalOID;ero HMnyJIbCa OT CHCTeMbI CHHXpoHH3aQmt. Pa60Ta 

cxeMbI CHUXPOHH3aQHH, B CBOIO Oqepe,l{b, Onpe,l{eAAeTCH nOJIOXeHHeM pyqKH 

1I0TeHQHOMeTpa (<<ypoBeHb», «CHHXpoHH3aQHjJ», «cTa6HJIbHoCTb» 

COOTBeTCTBeHHo), 3a,l{aIOID;erO BeJI~HY HanpIDKeHIDI Ha BbIXO,l{e caMOH cxeMbl, 

npH KOTOpOM npoHCXO,l{HT ee Cpa6aThIBaHHe (T.e. «pOpMHpOBaHHe HMITYJIbCa Ha 

3anyCK reHeparopa pa3BepTKH). Ha BXO,l{e cxeMhl YCTaHOBJIeH nepeKJIIOqaTeJIb, 

1I03BOJIHIOID;HH CHHXpORH3HpOBaTb pa60TY OCI.J;HJIJIorpa«pa JIH60 C CHrHaJIOM, 

1I0C'I)'II3IOID;HM Ha ero OCHOBHOH BXO,l{ "Y" (<<BH)'TpeHIIHii 38.IIYCIO», JIH60 C 

KaKHM-JIH60 ,l{pyrHM CHrHaJIOM, nO,l{aBaeMbIM Ha CneQHaJIbHbrn BXO,l{ «3anycK», 

«cHHXpOHH3aQHH» (<<BHemHHH 3anyCK»). 

TaK KaK 06JIaCThnpHMeHeHHH 3JIeKTpoHHbIX OCQHJIJIorpa«poB BeCbMa 

06mHpHa (c HX nOMOID;bIO OC~eCTBJIHIOTCH H3MepeHHH CHrHaJIOB C aMTIJIWIy,l{OH 

OT ,l{eCHTKOB MHKpOBOJIbT ,l{0 COTeH BOJIbT H ,WIHTeJIbHOCThIO OT HaHOceKYJI,l{ ,l{0 

,l{eCHTKOB ceK}'lJ.,l{, nepHo~ecKHX CHrHaJIOB H O,l{HHOqffi,IX HMITYJIbCOB) 

OqeBH,l{HO, ~o OCQHJIJIOrpa«pbI KaKOrO-JIH60 O,l{Horo THna 

06eclleqHTb Bce BH,l{bI H3MepeHHii. II03TOMY cym;eCTBYJOT 

OCQHJIJIorpa«poB, YHHBepCaJIbHLle, 3anOMHHaIOID;He H T.n. 

OCQHJIJIOrpa«pbI, B qaCTHOCTH, n03BOJIHIOT 3anOMHHTb 

O,l{HOKpaTHo BocnpOH3Be,l{eHHbIH CHTHaJI. 

BpH,l{ JIH MOryT 

MHOro MO,l{eneH A3anOMHH8lOIIJ,He 

H HCCJIe,l{OBaTh I 
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,llmI HCCJle,l{OBaHIDI «pa30BO-qaCTOTHbIX COOTIIomeHHH ,l{Byx 
rapMo~ecKHX CHrHaJIOB, ,l{OCTaTO'IHO HMeTb OCQHJIJIorpa«p C ,l{BYMH 

yCHJIHTeAAMH "X" H "Y". 
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Ilpe,lJ;cTaBHM, 'ITO nepeMew;eHIDI TOqjQf Ha rmOCKOCTH 3a,lJ;aubl KOOp,lJ;HHaTaMH: 

X = A cos(rolt + «1>1); Y = B COS(ro2t+«I>2), 

f.n.e A H B - aMruIHTY,lJ;hI, rol H ro2 - qaCTOTbI, «1>1 H «1>2 - cPa3b1 ,lJ;BYX KOJIe6amrn. 

PaCCMOTpHM npocreiiInHH crryqaH, KOf,lJ;a rol = ro2 = ro, «1>1 = 0, «1>2 = 1t/2, 
TOf,lJ;a 

x = A cos(rot) Y = - B sin (rot) 

B 3TOM crryqae To~a 6y.n:eT onHCblBaTh 3JIJIHnC C QeHTpOM B Haqarre Koop,L{llHaT 

H OCjlMH, COBna,lJ;aIO:m;HMH C OCjlMH KOOp.n.HHaT (caMoCTOfleJIbHO pa36epHTeCb, 

KaK BJIIDIlOT Ha TpaeKTopHIO .n.BIDKe~ napaMeTpbI A, B, «1>1 , «1>1). ECJIH 

nOJIO)l(HTb rol =ro·N H ro2= ro·M, f.n.e M H N - Pa3JIuqHble QerrbIe quCJIa, TO TO~ 

B CBOeM .n:BIDKemm 6y.n:eT OITHCbIBaTb CJIO)KH)'lO 3aMKJIYTYIO KpHB)'IO, KOTOp)'IO 

y	 y y 

x 

roJCOx 1 oo.joox 2 Q)!Cf:J .. 3/2 

PHc.7 

Ha3hIBaIOT cPHrypOH JlHCCIDKY (pHC. 7). 
ECJIH npOBeCTH JIHHHH, KaCareJIbHble K norryqeHHoH cPHrYpe JlHCCIDK}' H 

naparrrreJIbHble OCjlM Koop,lJ;HHaT, TO OTHOllleHHe qHCJIa TOqeK KaCaHIDI B.n.OJIb 

JIHHHH, naparrrreJIbHOH OCH OX, K qucrry TOqeK KaCaHIDI B,lJ;OJIb Oy 6Y,lJ;eT paBHO 

OTHOllleHHIO qaCTOT roirol' 

lli npHBe.n.eHHofo npHMepa CJIe.nyeT, 'ITO, no.n.aB~ ,lJ;Ba CHH)'COH,lJ;arrbHbIX 

CHrHarra COOTBeTCTBeHHO Ha rmaCTHHbI fOpH30HTarrbHOfO H BepTHKarrbHOfO 

OTKJIOHeHIDI 3JIT (npH 3TOM feHepaTOp pa3BepTKH OTKJIIOqeH), MO/KHO rrOrryquTb 

Ha 3Kpaue OCQHJIJIorpacPa rrpH BbIllOJIHeHHH YKa38HHbIX BbIllle yCJIOBHH cPHrYPbI 

JlHccIDKY. IlpH 3TOM BH,lJ; rrorryqeHHbIX cPHrYP 6y.n.eT 3aBHceTb OT COOTHOllleHHjl 

'IacTOT H cPa3 rro.n.aBaeMbIX CHfHarrOB. EcJIH qaCTOTa O.n.HOfO H3 CHrHarrOB 

, I 
:	 

H3BeCTHa (onopH~qacTOTa), TO, norryquB Ha 3Kpaue OCQHJIJIorpacPa yCTOHtmBOe 

H306pIDKeHHe cPHrYPbI JlHccIDKY, MO/KHO HaHTH qaCTOTY HCCJIe.n.yeMOfO CHrHaJIa. 

IIPH nOM TOquOCTb ou;eHKH onpe.n.eJIjleTCjI, B OCHOBHOM, TOquOCTbIO 

onpe.n.eJIeHHjI 'IaCTOThI onopHOfO CHrHaJIa. 
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HeCKOJIbKO npaKTJPleCKDX COBeTOB no pa60Te C OCD:HJIJIOrpacltoM 

1.BHHMaTenbHo H3yquTe ormCaHHe npH60pa H pa36epHTeCb C Ha,lJ;IIHCjIMH 

Ha naHeJIH ocQHJIJIorpacPa. ECJIH BbI npe.n.cTaBJIjleTe npHHQHnbI pa60ThI rrpH6opa, 

TO CMO)l{ere nOIDITh Ha3HaqeHHe opraHOB ynpaBJIeHHjl, KOTopble, KaK npaBHJIO, 

rpyIIIIHpyIDTCjI Ha naueJIH no6JIo'IHo, B COOTBeTCTBHH CO CBOHMH cPyuKQUjlMH. 

2.BKJIIO~ npH60p 'H, He no.n.aB~ HHKaKOfO BHemHefO CHrHarra, 

rrorryquTe JIHHHIO pa3BepTKH OCQRJInorpacPa. ,L{rnI 3Toro, npe)K):(e Bcero, 

«HaH.n.HTe» ee, T.e. BbIBe)l.HTe JIHHHlO Ha cepe.n.HH)' 3Kpaua (pa3BepTKa 

aBTOMaTuqeCKM, ~KOCTb - MaKCHMaJIbHaJI, pyqKH cPOKYCllpOBKH, BnpaBO-BneBO, 

BBepX-BHH3 B cpe.u.ueM nono)l{emrn). IlnaBHo Bpa:m;~ nOoqepe.u.uo pyqKH 

peryJIHpOBKH nOJIO)l{eHHjl rryqa, .n.o6eifTecb cpe.n.Hero Ha 3Kpaue nonO)KeHIDI 

JIHHHH. OTperyJIHPyHre jlPKOCTh H CcPOKYCllpyHre rryq. 

3.He 3noynOTpe6JIj1ifTe jlPKOCThIO rryqa. 3To npHBo.n.HT K 6bICTpOMY 

cTapeHHIO JIIOMHHocPopa H nOHH)KaeT TO'IHOCTb H3Mepemrn. 

4.H3MepeHHe napaMeTpOB HeH3BeCTHOrO CHrHarra Ha~aHTe 

MaKCHMarrbHO 3arpy6HB 'iYBCTBHTenbHOCTh BXO,lJ;a OCIlHJIJIorpacPa. 

5.B 60JIblllHHCTBe crryqaeB npaBHJIbHOe BocnpoH3Be.n.eHHe CHrHarra Ha 

3Kpaue 3aBHCHT OT npaBHJIbHOCTH COe)l.HHeHHjl o6:m;eH TOqjQf «(3eMJIH») 

oCQHJInorpacPa C 06IQeH TO~OH «<3eMneH») HCCJIe.nyeMoH CXeMbI. Ha 

OCUHJIJIOrpacP CHrHaJI no.n.aeTCjI qaIQe Bcero·no BXO.n.HOMY KOaKCHaJIbHOMY 

Ka6enIO, HMeIO:m;eMY .n.Ba o.n.HHaKOBbIX lllTeKepa, coe.n.HHeHHbIX KOpOTKHMH 

npOBo.n.aMH C QeHTpaJIbHOH )KHJIOH Ka6eAA Hero OllJIeTKOH, Bcer.n.a coe.n:HHjleMOH 

C «3eMJIeH» npH6opa. 

IIPH 3TOM 3eMJIjlHOH lllTeKep MapKHpyeTCjI: 

•	 JIH60 3HaKOM <A> 
•	 JIH60 I.J;BeTOM reMHoro TOua: 'IepHbm:, KopuqHeBbIH, cHJIHii 

• nH60 MHHOH npOBo.n.a: «3eMAAHOH» npOBO.n. HeMHOrO )l.JIHHHee

npH nI06bIX nO)l.KJIlOqeHHjIX nepBbIM .n.OJI/KHO nO,lJ;KJIIOqaThCjI 3a3eMJIeHHe. 

EcJIH no MapKHpOBKe He y.n.aeTCjI paCn03HaTh «3eMJIjlHOH» H 

«CHrHarrbHbIH» npOBO,lJ;a, MO/KHO HX Pa3JIuqHTb, Hcnonb3Yjl CBOH OpraHH3M B 

KaqeCTBe reHepaTOpa, nOoqepe.n:HO npHKaCaJICb K BXO)l.HbIM npOBO,lJ;aM. IIPH TIOM 

qTo6bI He nonaCTh no.n. HanpjI)KeHHe H He BbIBeCTH H3 CTpOji npH6op, Henb3j1 

KaCaThCjI npoBO)l.HIQeH qaCTH lllTeKepa! ,I.:(ocTaToquo B3SlTbCjI PYKOH 3a H30JIjlUHlO 

nO)l.XO)l.H:m;ero K lllTeKepy npoBo.n.a. EcnH Ha 3KpaHe OCl.{HJIJlorpacPa 

perHcTpHpyeTCjI CHrHarr HaBO,lJ;KH, TO, npH npHKocHoBeHHH K 3eMJIjlHoMY 

npOBO.ny, ero aMIIJImy.n.a YMeHblllHTCj{. EcnH )Ke KOCHYThCjI .n.pyroro npoBo.n.a 

aMrmmy.n.a CHrHaJIa B03paCTeT. 
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rrOP~OKBLllIO~BHRPAEOTM 

YIIPA)KHEHUE 1 
Onpe.lleJJeHHe uepHO.lla H aMUJlHTY.llLI CHHyCOH.llaJILHLIX 

3J1eKTpH'IecKHX KOJle6aHHB (3a,z:t:aerca npenoAaBareJIeM npOH3BOJThHO npH 
nOMOrn;H reHepaTopa HH3KHX lJaCTOT - ffilI)):VIa nora: 

• BKJIlOlJHTb OCIJ;HJIJIorpa<tJ B pe)l(}lMe aBTOMaTHlJeCKOrO 3arrycKa, 
HacTpOHTb ero Ha pa6my, rpy60 OIJ;eHHTb aMnmrry.ay H nepHoA CHrHana. 

• MCnOJIb3YjJ rpy6yro OIJ;eHKY, nepeBeCTH oCIJ;HJIJIorpa<tJ B pe)l(l{M 
~ero 3arrycKa, CTa6HJIH3RpOBaTb H306pIDKeHHe, OrrpeAeJIHTb aM:I1JIHTy.ay H 
nepHoA CHrHana, 3aIIHCaTb nOJIY'leHHble pe3YJIbTaTbI B pa601JYlO TeTpa,z:t:b 

• Y6eAHTbCX B YMeHHH yaepeHHo HacTpaHBaTb oCIJ;HJIJIorpa<tJ Ha 
Tpe6yeMbIH pe)l(l{M pa60TbI H rrpO,L(eMoHcTpHpoBaTb ero nperro,L(aBaremo. 

YIIPA)KHEHUE 2 
Onpe.lleJJenHe aMnJlHTY.llLI nanpIDKeHHH H nepHO.lla CHrHaJIa C 

BbIXO,L(OB rrepeMeHHoro H BbmpjJ:MJIeHHoro {rryJIbCHpyrorn;ero} HarrpjJ)KeHHi1: 
HCTOlJRHKa 1ll1II-90. BbInOJIHjJeTcjJ KaK ynp. 1. II0JIY'leHHble 3HalJeHHjJ 
aMIIJIHTy,L(bI H nepHO,L(a 3arrHcaTb B pa6oqyK> TeTpa,z:t:b, OCIJ;HJIJIorpaMMbI 
3apHcoBaTb C YKa3aHHeM IJ;eHbI ,L(eJIeHHH: no X H Y. 

YIIPAiKHEHHE 3
 
Ha6J110AeHHe cltHryp JIHCCIDKY.
 
• OrKmo'IHTb reHepaTOp pa3BepTKH, rrOCTaBHTb .JIY'I B IJ;eHTp 3KpaHa 
• TIoAKJl101JHTb CHrHan OnOpHOH: qaCTOTbI 50 rIJ; (BbIXOA JIml-90) 

KO BXO.ay Y; HCCJIe.ayeMbIH: CHrHan C BLIXO,L(a reHepaTopa KO BXO.ay X 
oCI.(HJlJIorpa<lla. 

• M3MeHjJjJ: lJacTmy reHepaTOpa, Ao6HTbCjJ yCToWrnBoro 
H306pIDKeHHjJ Ha 3KpaHe oCIJ;HJIJIorpa<tJa, Ha6moAaTb H 3apHCOBaTb B TeTpaAb 2-3 
<tJHrYPbI J1Hcc~, OrrpeAeJIHTb COOTBeTCTByrorn;yro qaCTOTY CHrHana reHepaTOpa. 
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BonpOCbI ,LJ;J1H ,LJ;onycKa 
1. IIepeqHcJIHTe OCHOBHble Y3JIbI oCIJ;HJIJIorpa<tJa, YKIDKIITC HX 

npeAHa3HaQeHHe.
2. KaKHe BbI 3Haere pe)KHMbI pa60TbI ocu;mmorpa<tJa, B KaKHX 

crryqaax y,L(06Hee HX HCnOJTh30BaTb? 
3. qTO Ha3bIBalOT <tJHrYpaMH nHCCIDKY? 
4. YK~e pacrrOJIO)KeHHe OCHOBHbIX oprauoB yrrpaBJIeHIDI 

oCIJ;HJIJIorpa<tJoM. 
5. KaK HaHTH «3eMlliIHOH» H «cHrHanhHbIH» rrpoBo,L(a BXO,L(HOro 

Ka6eJIa oCIJ;HJIJIorpa<tJa? 
JlHTepaTYpa 

C060JIeB A.A. BBe,L(eHHe B TeXHHKY <tJH3uqecKoro 3KCnepHMeHTa. M.: H3,L(-BO 

~, 1993,cTp. 37-43 
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