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B HaCTOJI~ee speMJI 6blcTpo.D.eilcTBYIO~He 3JieKTpOHHLie 

YCTpOHCTBa la6oTaiOT, KaK npaBHJIO, C HMllYJibCaMH B CTaH· 

.11.apTe NIM/1 • ,L{JIJI HCllblTaHHJI H HacTpoiiKH TaKHX ycTpoilcTB 

pa3pa6oTaHbi pa3JIHttHLie na6opaTopHble reHepaTopbi/2-9/ • 

O,IJ,HaKo 3TH reHepaTopbl nocTpoeHbl Ha .D.HCKpeTHblX nony

npoBO.D.HHKOBbiX npH6opax / 2-8/ H 06Jia,IJ,aiOT orpaHHtteHHbiMH 

cPY HKUHOHaJibHblMH BO 3M O:>KHOC T HMH. 

B ,IJ,aHHoil pa6oTe onHcblsaeTCJI reHepaTop HaHoce

KYH.IJ.HblX HMllYJibCOB, llOCTpOeHHblH B OCHOBHOM Ha HHTe· 

rpaJibHblX CXeMaX. reHepaTOp HMeeT KaHaJI OCHOBHblX HM· 

nyJibCOB, KaHaJI 3a,IJ,ep:>KaHHblX HMllYJibCOB H o6~HH BblXO,IJ,, 

cyMMHPYIO~Hil 3TH HMnyJILCbl. KpoMe BblXO.D.OB norHttecKHX 

CHrHaJIOB, HMeeTCJl TaK:>Ke JIHHeHHblH BbiXO,IJ, HMllYJibCOB C 

aMnJIHTY.D.OH, nnaBHO perynHpyeMoil B npe,IJ,enax 0,3+6,0 B. 
reHepaTOp MO:>KeT pa6oTaTb B aBTOKOJie6aTeJibHOM pe:>KHMe, 

B pe:>KHMe Bblpa60TKH cepHH HMllYJibCOB, B pe:>KHMe BHeWHero 

H B pe:>KHMe O,IJ,HOKpaTHOrO JanyCKOB. nepHO,IJ, reHepaUHH, 

,IJ,JIHTeJibHOCTb BblXO,IJ,HblX HMllyJibCOB H BeJIH'IHHa 3a,IJ,ep:>KKH 

MOryT peryJIHpOBaTbCJl B npe,IJ,eJiaX OT 8 HC ,IJ,O 350 MC. 

linoK- cxeMa reHepa Topa npe,IJ,cTaBJieHa Ha puc. 1. 
3a,IJ,aiO~HH reHepaTOp Bblpa6aTb1BaeT HMllYJibCbl, KOTOpble 

pa3BeTBJIHIOTCJl flO TpeM KaHaJiaM. 

no nepBOMY KaHaJiy OHH llOCTynalOT Ha nepBbiH BblXO,IJ,HOH 

cPOPMHpOBaTeJib, KOTOpbiH Bbl,IJ,aeT CHHXpOHH3YIO~He HMllYJIL· 

Cbl oTpHu;aTeJILHOH nonxpHOCTH /NIM Ha 50 OM, HJIH TT JI 
Ha BblCOKOOMHOH Harpy3Ke/. 

no BTOpOMY KaHaJiy HMllYJibCbl .D.HcWJepeHUHPYIOTCH u;e

llO'IKOH ~ 2 H CBOHM 3a,IJ,HHM cPPOHTOM JanycKaiOT O,IJ,HO

BH6paTop OB 1 • C BblXO.D.a OB 1 cHrHaJibl no,IJ,aroTcx: a/ Ha 

BTOpOH BblXO,IJ,HOH cPOPMHpOBaTeJib, C KOTOporo CHHMalOTCJl 

3 



!lx 
CUHXp. 
~ 

1J 

JUUL 
1 1 I I 

II I 1 II 
:I II II 
I: \I 11 

lJLJJLiJL 
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HMnynLCLI NIM ann TT JI /3 np.IIMLIX BLIXOAa, 1 HHBepcHLIB/; 
6/ Ha perynHpyeMLIB «llopMHPOBaTenL, KOTOpLIB BLIAaeT 
BMnynLCLI o6eBX non.BpHOCTeB C aMnnBTYAOB, nnaBHO pe
rynupyeMOB a npeAenax 0,3-:-6,0 B; a/ Ha «llopMupoaaTenL 
HJIH, CYMMHPYIO~HB AaHHLie CHrHanLI C CHrHanaMH H3 
TpeTLero KaHana. 

H, HaKoHeu, no TpeTLeMy KaHany nocne uuaepTupoaaHH.II 
nepeAHHB 4lpoHT HMnynLCOB AB~epeHUHpyeTC.II UellO"'KOB 
~ 3 H 3anycKaeT OAHOBH6paTop 3aAeP)I(KH OB 2 • B caoro 
oqepeAL, 3aAHHB «llpoHT curHanoa c OB 2 AH~epeHuupyeTC.II 
ueno"'KOB ~ 4 a 3anycKaeT OAHOBH6paTop OB 3 , KOTopLIB: 
BLIAaeT HMnynLCLI Ha TpeTHB BLIXOAHOB «llopMHpOBaTenL 
H «llopMHpoaaTenL HJIH. TaKHM o6pa3oM, B 3aBHCHMOCTH 
OT AnHTenLHOCTB «llopMapyeMoro OB2 carHana BMnynLc, 
CHHMaeMLIB C BbiXOAa TpeTLero KaHana, MO)I(eT na6o He
CKOnLKO onepe)l(aTL, na6o OTCTaBaTL OT BMnynLCa, CHB
MaeMOrO C BLIXOAa BTOpOrO KaHana. BpeMeBHOe paCCTO.B
HBe MC)I(Ay perynapyeMLIMB B OCHOBHLIMB BMnynLCaMB co
xpaH.BeTC.II llOCTO.IIHHLIM 6narOAap.ll TOMY, "'TO B 3aAaiO~eM 
reHepaTope qacToTa noaTopeHB.II B3MeH.BeTC.II nyTeM B3-
MeHeHH.II nay3LI Me)I(Ay BMnynLCaMB, AnBTenLHOCTL KOTOpLIX 
B npeAenax AUalla30Ha OCTaeTC.II llOCTOJIHHOB. 

Ecnu 3aAaro~B: reHepaTop HaXOAHTCJI a aaToKone6a
TenLHOM pe:>KHMe /KaK noKa3aHo Ha puc. 1/, TO BHewuue 
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CHHXpOHH3YIO~He CHrHanLI OTpHUaTenLHOB non.BpHOCTH 3a
npe~aiOT ero pa6oTy, a a nay3ax reHepaTop BLipa6aTLIBaeT 
cepuu HMnynLcoa. IlpH nepeaoAe 3aAaro~ero reHepaTopa 
B :>KAY~HB pe:>KHM /c llOMO~LIO nepeKJIIO"laTen.B/ BHCWHHB 
curHan AH~epeHuupyeTC.II ueno"'KOB ~ 1 , 3aTeM nocTynaeT 
Ha Bee TpH KaHana, MHHY.II 3aAaiO~HB reHepaTop. 0AHO
KpaTHLIB 3anycK ocy~eCTBn.lleTC.II npH 3TOM Ha:>KaTHCM 
KHOllKH "Pa3.", "'TO BL13LIBaeT cpa6aTLIBaHHe OAHOBH6pa
Topa "3anycK", 6noKHpyro~ero "Ape6e3r" KOHTaKTOB. ~anee 
npouecc npoucxoAHT KaK a npeALIAY~eM cnyqae. 

IlpHHUHnuanLHa.ll cxeMa 3aAaro~ero reHepaTopa noKa-
3aHa Ha puc. 2. 0Ha npeACTaan.BeT co6oB: MynLTHBH6paTop, 
co6paHHLIB Ha AH~epeHunanLHLIX npueMHHKax/l0/.3Ta cxeMa 
o6naAaeT TCM npeHM~eCTBOM, "'TO B Ka:>KAOM AHalla30He 
qacToTa reHepauuu perynupyeTC.II a wupoKHX npeAenax 
/B OTHOWCHHH AO 20 : 1/ H3MCHeHHeM llOCTO.IIHHOrO TOKa 
/c noMo~LIO AenHTen.ll F I, pa3p.ll)l(aro~ero KOHAeHcaTop 
MynLTHBH6paTopa. ~Hana30HLI qaCTOT BLI6Hpa10TC.II nepe
KniO"leHHeM KOHAeHcaTopoa. B nepBoM AHana3oHe reHepaTop 

A&r. 

~~yw_. 

0 ~.L 0 0 0 .L 
390n :::C J: 0,01 ... 100,0 5: -S:B 

Puc. 2. 11pUHf4unuaAt.Ha.R cxeMa 3ac)a10111ezo zeHepa•opa. 
Ml - K1JIE384, M2 - K1JII1381, * - coec)uHeHue c -5 B 
'lepe3 pe3uc11op 510 OM. 

5 



pa6oTaeT Ha eMKOCTH nonOCKOBOH nHHHU, llO,IJ;BO,IVID-'eH cur
Han K nepeKmoqaTemo Ha nepe,IJ;Heii naHenu. KoHCTPYKTUBHO 
BCe KOH,IJ;eHCaTOpbl pa3MemeHbl Ha OT,IJ;enLHOH neqaTHOH 
nnaTe, Henocpe,D;CTBeHHO CMOHTHPOBaHHOB Ha nepeKnroqa
Tene. 

KaK su,IJ;Ho u3 6noK- cxeMbl, B reHepa Tope npuMeHBIDTCJI 
HeCKOnLKO ,D;u4MIJepeHUupyromux uenei, O,IJ;HOBU6paTOpOB U 
BbiXO,IJ;HbiX cllopMuposaTeneii. CxeMbl :nux 3neMeHTOB npaK
TuqecKu H,IJ;eHTuqubl, ll03TOMY Ha pUC. 3a llpUBO,IJ;UTCB nUWL 
npuHuunuanLHaB cxeMa OKoHeqHoii qacTu TpeTLero KaHana. 
~ucllcllepeHuupyromaJI uenL co6paHa Ha 3neMeHTax MuKpo
cxeMbl M1, a O,IJ;HOBU6paTOp - Ha O,IJ;HOM 3neMeHTe MUKpo
CXeMbl M2 / 11/. ~nuTenLHOCTL cllopMupyeMoro O,IJ;HOBu6pa
TopoM uMnynLca perynupyeTCB "rpy6o" nepeKnroqeHueM 
KOH,IJ;eHcaTOpOB U nnaBHO C ~OMOD-'LID ,IJ;enuTenB HallpJI:>KeHUB 
Ha pe 3ucTopax /T 3 I I 12 • BTopoii 3neMeHT MuKpocxeMbl 
M2 cny:>KuT ,IJ;nJI nepe,D;aqu UMnynLCOB O,IJ;Hosu6paTopa Ha 
BbiXO,IJ;HOH cilopMupOBaTenL, BblllOnHeHHbiH mi. TOKOBbiX Knro
qax /TpaH3UCTOpbi IT330A/ u ,IJ;aromuii BbiXO,IJ;Hble curHanLI 
B CTaH,D;apTaX NIM u TT n. 

IlepeKmoqeHUe KOH,IJ;eHCaTOpOB B O,IJ;HOBU6paTope U B 
3a,IJ;aromeM reHepaTope ocymecTBnBeTCB c noMomLro nepe
KnroqaTenJI, cxeMa KoToporo npuse,IJ;eHa Ha puc. 36. C uem~ro 
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Puc. 3. ajJipUHIIUnUa/lbHQJI CXeMa OKOHe'lHOU 'lQCI/IU KaHalla 
3aoepJKaHHozo 6brxooa. Ml - KlJI.6383, M2 - KlJI.6382, 
* - coeouHeHue c -5 B !lepe3 pe3uc•op 510 OM. 6/ CxeMa 
nooKAJO'leHuJI KoHoeHca•opo6 K nepeKAIO'la•eAJIM 6 3a0a10· 
111eM zeHepa•ope u 6 ooHo6u6pa•ope. 
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3KOHOMHU MeCTa Ha nepe,D;HeB naHenH Ka:>K,IJ.aJI KHOllKa nepe • 
KnroqaTenJI HCllOnL3yeTCJI ,IJ;nB BKmoqeHUB ,IJ;BYX KOH,IJ;eHCaTo
pOB, npHHa,IJ;ne:>Kamux pa3HbiM Ha6opaM /TaK:>Ke,KaKus/13f. 
IlpH O,IJ;HOBpeMeHHOM Ha:>KaTUH ,IJ;BYX KHOllOK BepXHBB BKmo
qaeT MeHLWHH KOH,IJ.eHCaTOp U3 Ha6opa"B'~"Ci,T.e. pery
nupyeT ,IJ;nuTenLHOCTL UMnynLCa O,IJ;HOBu6paTopa/, a Hu:>K
HBJI - 6onLWOB KOH,IJ;eHCaTop H3 Ha6opa "A" jperynupyeT 
nepuo,IJ; 3a,IJ;aromero reHepaTopa/. Ilpu Ha:>KaTuu O,IJ;HOH KHon
KH BKmoqaroTCB ,IJ;Ba KOH,IJ.eHcaTopa O,IJ;Horo ,IJ;uana3oHa. 

~ng cilopMupo~aHHB BbiXO,IJ;HbiX UMllynLCOB C aMnnuTy,IJ;OH, 
perynupyeMoii B npe,IJ;enax 0,376,0 B~ ucnonL3yeTcB cxeMa, 
noKa3aHHaB Ha puc. 4. AMnnuTy,IJ;a perynupyeTCB H3MeHe
HHeM I c noMomLro ,IJ;enuTenB/ 3MHTTepHLIX TOKOB 3a,IJ;aromux 
TpaH3ucTopos Tuna KT312. B KonneKTopHbiX uenBx 3Tux 
TpaH3HCTopos BBO,IJ;BTCB HC-uenoqKu ,IJ.nB nuKBu,IJ.aUHH na
pa3HTHLIX KOne6aHUB. 

KoHCTpyKTUBHO reHepaTop BblnonHeH B cTaH,D;apTe KA
MAK. B o,IJ;HOM 6noKe ,IJ;BoiHoi wupuHLI pa3MemeHo ,IJ;Ba 
reHepaTopa. 

TeXHU'leCKUe oaHHble 

3a,IJ;aromui reHepaTop: 
IlepUO,IJ; llOBTOpeHUB HMnynLCOB 

~Hana30Hbl 

Ilpe,D;enbl U3MeHeHHB nepuo,IJ;a 

Bxo,IJ; cuHxpoHu3auuu: 
HMne,IJ.aHc 
YposHu 
MHHuManLHaB ,IJ.nuTenLHOCTL 
MaKcuManLHaB qacToTa 

BbiXO.IJ. cuHxpoHB3auuu: 
KonuqecTBO BbiXO,IJ;OB 
YposHu 

- 20 HC7350 MC/50 MF117 
7 3 F11/ 

- 0,01; 0,1; 1 MKC; 
10; 100 MKC; 1;10 MC. 

- He MeHee 1715 B Ka:>K
,IJ;OM ,IJ;uana3oHe. 

-50 OM 
- NIM/07 -0,8 B/ 
- 3 HC 
- 100 Mr11. 

- 1, npBMOH 
- a/ NIM Ha 50 OM, 

6/ TT n /TOK Harpy3KU: 
,IJ.O 15 MA/ 
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cl>pOHTbl 
~nHTenbHOCTb HMnynLCa 

0CHOBHOH BbiXO,ll,: 
KonuqecTao BLixo.u.oa 
YpoBHH 

3a.u.ep>KKa OTHOCHTenbHO 
CHHXpOHMnynLCa 

cl>pOHTbl 
~nHTenbHOCTb HMnynLCa 

llpe.u.enbl H3MeHeHHH 
,ll,nHTenbHOCTH 

JIHHeHHbiH BbiXO,ll,: 
KonuqecTBo ablxo.u.oa 

llpe.u.enbl H3MeHeHH.II 
aMnnHTY.ll.bl 
cl>pOHTbl 
~nHTenbHOCTb HMnynbCa 

3a.u.ep>KaHHbiH BbiXO,ll,: 
KonuqecTBO BbiXO.ll.OB 
YpOBHH 

BpeM.II 3a,ll,ep>KKH OTHOCHTenLHO 
CHHXpOHMnynbca 

• 1,5 HC 

- 10; 30; 300 He; 3; 
30; 300 MKC; 3 MC. 

- 3 llp.IIMbiX, 1 HHBepCHbiH 
- a/NIM /50 OM/ 

6/ TTll /ToK uarpy3KH: 
,ll,O 15 MA/ 

• paBHa JVIHTenbHOCTH 
CHHXpOHMnynLCa nniDC 
15 HC. 

• 2 HC. 

- 8 Hc-:-320 MC. ~uana-

30Hbl: 0,01; 0,1; 1; 
10; 100 MKC; 1;10 MC. 

He MeHee 1-:-15 a Ka>K
.ll.OM .u.uanaJoHe. 

• 1 OTPHUa TenLHbiX HM • 
nynbCOB, 1 HHBepCHbiX 
HMnynbCOB. 

- 0,3-:-6,0 B. 
• 3 HC. 

- perynupyeTC.II KaK Ha 
OCHOBHOM BbiXO,ll,e • 

- 1 np.IIMOH, 1 HHBepCHbiH 
- a/~50 OM/, 
- 6/TT J1 /TOK Harpy3KH: 

,ll,O 15 MA/. 

• 18 HC, llniDC /8 HC7 

7320 MC/ 
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,ll;uanaJOHbl u npe.nenhl 
H3MeHeHHH 

<l>pOHTbl 
)l;nHTellLHOCTL HMflYllLCa 

Bbixo,n HJIH: 
KonuqecTBO Bblxo.noa 
YpoBHH 

<l>pOHTbl 
,lJ;nHTellLHOCTL HMflyllLCa 

MHHHManLuoe apeMeuuoe 
paCCTOHHHe Me:>K,ny HMnynLCaMH 
MaKCHManLHas qacToTa 
ToKH, noTpe6nseMLie 6noKoM 

• KaK ,nng ,IJ;llHTenLHOCTH 
HMnynLca Ha OCHOBHOM 
BbiXO,IJ;e. 

- 2 HC. 

- perynupyeTcs KaK ua 
OCHOBHOM BbiXO,IJ;e. 

· 1 npsMOH, 1 HHBepCHbiH 
- ajNIM /50 OM/, 
- 6/TT JI /TOK Harpy3KH: 

.no 15 MA/. 

• 2 HC. 

- paaua curuanaM ua oc
HOBHOM H Ja,nep:>KaHHOM 
BbiXO,IJ;aX. 

- 10 HC. 

- 75 Mrt~. 
- -24 B/0,3 A, 

-6 B/1,1 A, 
+6 B/0,02 A. 

B 3aKmoqeuue aBTOpLI 6naro,napsT n.K.MaHLHKOBa Ja 
noneJHble o6cy:>K,neuus, B.H.KaKypuuy, B.H.MaKCHMeHKOBY 
H T .H.llnsiiiKeauq Ja TexuuqecKyro noMOII.lL. 
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PyKonucL nocTynuna B HJ,naTenLCKBi oT,nen 
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