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SNEKTPOHUKA B HAPOAAHOM XO3SHCTBE

MHAUKATOPbI INEKTPMHECKUX MOJEA MU 3APSIAOB

B. PUHCKMA

B pasjnyHBIX OTpac/aAX HAYKH ¥ TEXHUKH LIHPOKO NpH-
MEHSIOTCS Npouecchl, OCHOBAHHblE HA B3aHMOJECTBUH 3JeK-
TPHUECKHX noJieHd u 3apanoB. OfHaKO BO3JeHCTBHE 3THX NO-
Jefi M 3apsiloB B HEKOTOPLIX CJy4asix MOXeT ObTb Bpen-
HbIM H JlaKe ONacHbIM.

JelicTeHe 3/eKTpHUECKHX MoJell U 3apSf0B NPHXOAUTCSH
VUHTBIBaTb M B pajgHoJio0HTeabcKOl npakTuke. Bo Bpems
rpo3bl Ha aHTEHHaX, 0OCOOEHHO PacrOJ/IOKEHIIbIX BHICOKO Hajx
3eMJleHl, MOTYT HaKal/JHBaTbCl 3HAUHTEJNbHble 3JIEKTpHYe-
CKHe 3apsabl. B HeKOTOpHIX CJyyasx 3ameTHas 3JEeKTpH3a-
IS aHTEHH BO3HHKAeT TaKXe MpPH CHeronaje HJH MeTeJH,
KOrjla aHTeHHa 3apsiKaeTcs B pe3yJabTaTe TpeHHs O Hee
yactull cHera. [1pu aToM paauonpueM conpoBoxKjaercs no-
MexaMH B BHJAe TpecKoB miu wopoxa. CuJbHBIE 3JEeKTpHue-
CKHe TOJsl CO3JaI0TCSl BBLICOKOBOJILTHHIMH BBINPSIMUTESIMH
H KHMHecKonamu TteneBu3opoB. [Ipu orcyrcTBuH Hannexa-
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meft 9KpaHHPOBKH 3TH HCTOYHHKH HOJIEH MOTYT OKashbiBaTb
He6JaronpHaTHOe BJHSIHHE HA PAaAHO3JEeKTPOHHYIO anmapa-
Typy, B TOM YHCJe H HAa TPaH3HCTOPHYIO, a B LBETHBIX
TeJIeBH30pax — JAaxe Ha TeJe3puTeei.

W3 ckasaHHoro caeiayer, 4to oOHapyiKeHHe, U3MepeHHE
WY, N0 KpaliHel Mepe, OPUCHTHPOBOUHAS OLEHKa 3JEKTPH-
YyecKHX NoJiell U 3apsAfoB NpeicTaBaseTcs akTyaJbHOH 3aja-
yeil. OHAKO CyIUeCTBYIOILNe NPOMBIILJIEHHble NPUOOPH AJs
H3MepeHus: noJiefl CJA0XKHbBI M OTHOCUTENbHO MaJOLOCTYIHBI.

Pajpnomo6GuTesn MOTYT H3rOTOBHTb JOCTAaTOYHO NPOCThHIE
H HaJleXXHHe HHIHKATOPHI 3JEKTPHUECKHX MNoJell H 3apsijoB
CBOMMH CHJIaMH. DTH HHAHKATOPhl MOTYT OKa3aTbCs MOJE3-
HBIMK® KaK AJas pPabGOTHHKOB HEKOTOPBIX CHelnuaJjbHOCTeH,
CBSI3aHHHIX C IpHMEHEeHHeM JIEKTPHYECKHUX noaefl, Tak U A5
HCNOJIb30BaHUSA B YUeOHBIX llensx.

HHauKaTopbl Ha Jamnax,
pa6oralomux B o0palleHHOM pexXume

Jns peructpanuH cnaGbix 3apsifioB U CO3JaBaeMblX HMH
noJiell Heo6xXo4uMO, YTOGH BXOAHAasA IeNb HHAMKaTOpa o6Ja-
aajia oueHb BHICOKMM conpoTHBjeHHeM (okoJsio 10° Om u Go-
Jee). B naMepurenpHbx npubopax NpOMbILILIEHHOrO H3rOTOB-
JIeHHs! JJIS1 3TOTO NPHMeHSI0TCs AedUUNTHbIE H A0POTOCTOS-
IMe 3JEKTPOMETPHUYECKHE JaMIbl, KOTOPbIE MaJjo JAOCTYIHBI
nasa paiguodoburenefi. Kak mokasan onblT, 1OCTaTOYHO XO-
polIre pe3yJabTaThl MOJYYaIOTCHd U IPH HCIONb30BAHHH B HH-
IHKaTopax OOBIYHBIX MPHEMHO-YCHJIMTENbHBIX JaMmi B TakK
Ha3bIBaeMOM OGpallleHHOM peXHMe, KOI'la HX aHOAbI HMEIOT
TOT Xe HOTeHuHaJ, 4To U KaToAbl. OCOGEHHOCTbIO TAaKOro
pexuMa SIBJSETCS 3aBHCHMOCTb TOKA YNPAaBJSIOLIENd CETKH
JlaMIIbl OT NMOTEHIMajla BHELIHEro o OTHOLIEHHIO K Hell 3J1ek-
Tpola, Hanmpumep, SKpaHHPYIOIIeHd CETKH HJH aHOAA.

B uHAMKaTOpe, BHIIOJIHEHHOM IO cXeMe pHc. l, ajexkTpo-
Hbl, SMHTTHPOBaHHble KaToAoM JaMmnb JII, gocturaior ee
ynpasJsiollledl CeTKH H CO34aI0T CeTOYHBLIA TOK, H3MepseMblii
MuKkpoamnepmerpom HMI11. Ilpu coobuieHun spaHHpYIOLLeit
CeTKe OTpPUIATeNbHOTO IIOTEHI[Haja OTHOCHTENbHO KaTojxa
HEKOTOpasi YacCTh 3JIEKTPOHOB OTTAJIKMBaeTCs T0JeM 3KpaHH-
pyioliefi CeTKH M BO3Bpallaercs Ha KaTtoi. OTO NPHBOAMUT
K ocaalbJ/IeHHI0 TOKa B Llend NepBOH CETKH H COOTBETCTBYIO-
LIeMy yMeHblIeHHIO NoKa3aHui npubopa HI11.
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Anon namnel JII coeguHeH ¢ KaTOAOM H Hrpaer poJb
3JIEKTPOCTATHYECKOTO 3KPaHA, OKPYKAIOIEro 3KPaHHPYIO-
ulylo CeTKy.

HICTOYHHKOM NHTaHUA MHIUKATOpPa CJYXKHT 3JEMEHT
332 (®BC-0,25). Tok HaKana U IMHCCHIO KaToAa Jamnnl JI/
pery/iupyioT NOACTPOeuYHbIM pesnctopoM RI. Hamepureis-
Hblil npuGop MI1] nMeeT TOK MOJNIHOTO OTKJOHEHHS CTPEJIKH

Puc. 1. UnanKkaTop Ha NeHTOAE B Puc. 2. Uapuxkatop Ha rentoms
obpaleHHOM pexHMe B 00paleHHOM pexXHMe

50 MxA. IManens aamns JII — 06s3aTenbHO KepaMHyecKas
(T1J7IK-7). BxonHoe koakcuanbHOe rHe3no I'nl ¢ usoasnued
H3 MOJIMCTHPOJA, fepeTcss OT aHTEHHOro BXOAa YHHGHIHPO-
BaHHbIX TeseBH30poB. MIHAMKATOD 3aK/II0YAIOT B MeTaJlIHye-
CKHil 3KpaHHpPYyIOLHHA KOpIyc, KOTOPHIM coefuHsior 1-f H
5-# JienecTKY J1aMNOBOA MaHeJH.

Baaronaps Ma/nbM HanpsKeHHsAM Ha 3JeKTPOAax JaMIbl,
HH3KO¥ paGoueli TeMnepaType KaTo4a ¥ BHICOKOKa4eCTBEHHOI
M30JIALMH LEeNHd BTOPOH CETKH 3JEeKTPOHHAsi M HOHHas co-
CTaBJSIIOLME €€ TOKA OYeHb MaJibl, 1 BXOAHOE CONMpPOTHBIIe-
HHe WHAMKaTopa umeer Beauuyuny 10'© OM. dto nossoaser,
[I0JIb3YSICb 3THM HCKJ/IOYHTENBbHO NPOCTHIM YCTPOHCTBOM, MO-
JyyaTh pe3y/bTaThl U3MEpeHHlH, COMOCTaBUMBbIE C TeMH, KO-
TOpble HalT NpHOOpPHI, colepxkKallve 3JeKTPOMeTPHYeCKHe
JlaMIibl, BbICOKOYYBCTBHTE/IbHbIE TaJIbBAHOMETPHI U CTaOHIH-
3MpOBaHHbIE HCTOYHHKH MHUTAHHUSA.

i oGHapyXKeHUsi 3JeKTpUYecKux nonedl B rueano I'nl
MHINKAaTOpa BCTABJSIOT aHTEHHY — IUTHIPb M3 XKE€CTKOTO Ipo-
Boxa aauHoii 100—150 mM. Perynupys pesucrop RI, ycra-
HaBJHMBAIOT TAaKyl0 BEJHYHHY SMHCCHH KaTOAa JlaMNbi, TIPH
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KOTOPOfi CTpesKa MHKpPOaMIepMeTpa OTKJOHHTCS Ha BCIO
Kaay, mocje Yero NpHOJHKAIOT HHAMKATOP K HMCTOYHHKY
noJisi, HanpuMep, 3apsixKeHHoMy Teny. Eciu nokasanus Mu-
KpoaMnepMeTpa YMEHbIIAIOTC INpPH COJMXKEHHH npubopa
C TeJIOM, TO OHO 3aPSI)KE€HO OTPHILLATE/bHO, ECJIH XKe IIPHU yia-
JIeHHH OT Tesla — TO MOJIOXKHTe1bHO. OGHapyXKeHHe M onpe-
LeJieHHe 3HAKa MAaJbIX 3JIEKTPHYECKHX 3apANOB BO3MOXKHO

Puc. 3. Minpukatop Ha MEHTOAE C YCHJHTEJEM

Takixe IMOCPEJCTBOM IPHKOCHOBEHHSl IUTBHIPSI K 3apsiKeH-
HOMY TeJy.

AnanornyHo onucaHHoMy paGoTaeT WHIMKAaTOp, cobpaH-
HBIiT 110 cxeMme puc. 2. Hcnosib30BanHe B KaUeCTBE BLIXOMHBIX
3J1eKTPOJIOB NepBOil, BTOPOA M ueTBEPTOil CeTOK paboraionie-
ro B obpaileHHoM pexHMe renroaa JII tuna 1A2[1 nosso-
JAsieT NpPHUMeHHTb MHKpoamnepmerp HMII! ¢ TOKOM MOJHOro
oTkJoHeHus 10 100 MKA. YnpaBasiomuM 3JeKTPOAOM sIBJS-
eTcsl TpeTbsl CETKa, COeJHHEeHHash C KOaKCHAJbHBIM [He3-
nom I'ul.

B caenyiomeM unaukatope (puc. 3) TOK HepBOi CETKH,
pabotalolleii B o6pallleHHOM pexume Jamnsl JI1, ycunuba-
eTcsl JABYXKacKaAHLIM yCHJIHTeJeM Ha TpaHaucropax I'[—T2,
B pmenp KoJssekTOpa BBIXOAZHOrO TpaH3ucTopa T2 BKJIOUEHA
CUTHa/lbHasl JaMmna HakajauBauus JI2, saropaiomiasics Npu
NOSIBNIEHMH Ha rHe3ge [#] OTpHILATeNBHOTO [OTEHUHAJA.
K BrixonHOMYy ruHe3ny I'#2 MOXHO NMOAKJIIOYHTb 3/€KTpoMar-
HHTHOE peJie /Il ynpaBJieHUss BHELIHHMH HCNOJIHHTEebHBIMH
yCTPOACTBAMH.
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Puc. 4. Uugukatop ¢ ycninTeneMm:
a — MONTaxX, 6 — BHELUHHH BHJ,

Puc. 5. Mlnaukarop co 3BYKOBOH HHAMKALUeR




B xauectBe JII tuna 2[11I1 MoxHO npuMmeHutb Gonee
9KOHOMMUHyI0 Jamny 2A2A, yBequuuB CONPOTHBJIEHHE pe-
sucropa RI B nBa pasa. B mHaukartope MoryTt ObITb IIpHMe-
HEHbl repMaHUeBble CIIaBHbIE TPAH3HCTOPH ¢ KoadduuueH-
ToM Ber=15—20 u paccenBaeMoii MOIIHOCTbIO He MeHee
150 mBtr, wnanpumep, MII39—MII42, MII25—MII26,
[113—I116. Jlamna JI12 — MH-14 na 2,5 B, 0,075 A (B kpa#-
HeM cayuyae — 0,16 A). Barapess 51 cocrouT M3 IBYX 3Jje-
meHToB oT Gatapen 3336J1. Buikmouatens Bl —TB2-1.

MoHTax ¥ BHEIIHH# BHX WHAHKATOpa TOKa3aHb Ha
puc. 4. Ero Kopnyc MOXHO H3TrOTOBHTb U3 0€JIOH KECTH WJIH
HCMOJIb30BATh FOTOBYIO METaJJINYECKYI0 KOPOGKY.

Ipu HanakuBaHUH NOAGHPAIOT CONPOTHBJEHHE PE3UCTO-
pa R2 tak, uytoOnl aamna JI2 cna6o Hakanssach, a 3aTeM
YBEJIMUUBAIOT €ro [0 IOJHOrO NpeKpalleHHs cBeueHHs J12.
[Tpubnn:kenne ko BXxonHoMy raesny I'nl orpuuatenbHo 3a-
PSXKEHHOTO TeJla JOJIXKHO BBHI3HIBATb SIPKOE CBEUEHHE J1aMIThi
JI12. Insi oOHapy:KeHHs 3JeKTPHYeCKMX 3apsiloB Ha pac-
crosHuu g0 1 M u Gosee B rHe3no ['#l BCTaBASIOT Meral-
JHYECKHH ITHPb AauHo# 100—150 mMM.

B npu6ope, COGpaHHOM IO CXeMe pHC. 5, NpeAyCMOTpeHa
3ByKoBas HHAMKanus. OH COCTOMT M3 YCHJIHUTENs HOCTOSIH-
HOTO TOKa C BHICOKHM BXOIHLIM COTNPOTHBJIEHHEM Ha Jamie
JI1 B obOpalleHHOM peXHME H TPEXTOYeyHOTO reHeparopa
3BYKOBO# 4acTOThl Ha TpaH3uctope T1. B xauecTBe KOHTYD-
HBEIX KaTyllek reHepartopa pa6oraior o6Motrku [—II TpaHc-
¢opmaropa Tpl. Ero o6moTtka /1] narpyxeHa JuHaMHYeCKOMH
rosioBkoil I'pl u uutbio aamnu JI1. [1pn nopaue orpunareb-
HOTO HampsKeHHWss Ha rHe3n0 ['Hl W COEIUHEHHYIO C HUM
SKpaHUPYIOULYIO CeTKY JsiaMmnbl JI/ TOK ee ynpasiasiouiell ceT-
KH, IPOTEKalIUH TakxkKe B lenu 6a3pl Tpansucropa T/, me-
HAeTcs. DTO NPHBOIUT K H3MEHEHHSIM pexXHMa reHeparopa
3BYKOBOH 4aCTOTbl, HANPSXKeHUs HakaJja naMibl JII U Benau-
9HHBI TOKA 3MHCCHM ee KaToja, u4To, B CBOIO OuYepelb, BHI-
‘3BIBaeT MeJJIeHHble KOJeGaHHs TOKAa YIpaBJSIOMIed CETKH
(¥3-3a HaJWuus TEIVIOBOH WHepIuH Karojaa). B pesyabrare
9TOro Kosie6aHusi reHepaTopa MOLYJNHUPYIOTCSH, H B TOJIOBKe
I'p! nosiBnsieTcs 3BYK, CXOAHBIA CO 3BYYaHHEM CHPEHBI.

B kauectBe Tpl npuroiHbl BHIXOIHblE TpaHcHOpPMAaTOpHI
or panuonpueMHukoB <«Cnupona», <«BID®P-Cnumona-10»,
«B2®-12». Tonoska I'pl —0,1T[1-6 uam mobas npyras
nowmHocereio go 0,5 Br.
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HHaukaTopbl Ha MOJEBBIX TPAH3HCTOPAX

HnaukaTtop, cxema kotoporo Hn3o6paxeHa Ha pHC. 6,
npeacrasJsier co60f HCTOKOBHIA MOBTOPHUTENb Ha I0JEBOM
tpansucrope T/ (KIT102 unu KIT103 ¢ n06biMu GyKBeHHBI-
MH HHAeKcaMH). TpaH3ucTop HarpyxeH Ha MHKpoaMIep-
merp HII1 ¢ TokOM nOJNHOro oTkJIOHeHHs 50—100 MKA.
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Puc. 6. nankatop Ha noJje- Puc. 7. Wuapukarop Ha mnoJaeBOM
BOM TpaH3HCTOpe TPaH3HCTOPe C 3MHTTEPHHIM MNOBTO-
puTeeM

Hcxonubifi pexxuM HHAHKaTOpa (OTKJOHEHHE CTPEJKH MpH-
6opa WIIl Bcio 1kany) ycraHaB/HBaeTcs MOJACTPOEYHBIM
pe3ucropom RI.

Hunukartop, coOpaHHblil 10 cXeMe pUC. 7, oTiv4YaeTcs Ot
npenbiayulero 1o6aBjJeHHeM K HCTOKOBOMY MOBTOPHTENIO Ha
nojieBOM TpaH3ucTope T1 3SMUTTEpPHOro MNOBTOpPHUTENA Ha
tpansuctope T2. CoueraHMe ABYX YCHJHTENbHBIX KacKaJoB
oGecneunBaer 60/bL10# KO3((HUIMEHT YCHJIEHHUS, YTO MO3BO-
JsieT IPUMEHHTb B HHAHMKATOPe MaJsIOuyBCTBHTEJbHbIA H3Me-
puTeabHbIH Npu6op — MuANHamnepMmerp MI11 ¢ Tokom nod-
HOro OTKJOHeHus1 1—5 MA.

Ciienyer 3aMeTHTb, YTO AJS NOJNY4YeHHs BBICOKOTO BXOJ-
HOrO COMPOTHBJEHUS] 3THX WHAUKATOPOB OHHM AOJKHBI
ynpaB/sTbCs IOJOXHTEIbHBIM (a2 He OTpMIATeJbHLIM) MO-
TeHIHaJIoM 3aTBopa TpaHaucropa I'I, coelHHEHHOrO C rHes-
gom I'nl. B npoTuBHOM cJyuae BXOJHOE CONpPOTHBJIEHHE
PE3KO yMeHbIllaeTcs BCJeACTBHe NOSABJAEHHs NPSMOTrO TOKa
yepes p-n Nepexof, 3aTBOP — UCTOK.,
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Bosiee BHICOKOe BXOZHOE CONpPOTHBJEHHE H JyulliHe SK-
CyaTaliOHHble NapaMeTpsl MOTYT ObITb MOJYyuYeHbl NpH
HCNOJb30BAHNH TOJIEBBIX TPAH3UCTOPOB C H30JHPOBAHHHIM
3aTBOPOM.

aJleKTPOHHO-CBeTOBbIe HHANKATOPLI nonasa

B onuceBaeMblx HHXKe NpPHGOPax HCMNOJb3YIOTCHA 3JeK-
TPOHHO-CBETOBblE HHAMKATOPH. B MHAMKATOpe, cXeMa KOTO-
poro mpuBeleHa Ha puc. 8, @ K ynpaBasiollell ceTKe JaMIibl

Puc. 8. VlHouMkKaTOp Ha 3JEKTPOHHO-CBETOBOM JaMmme: @ —
C H3MEHSIOMHMCH YIVIOM PacTBOpa SKpaHa; 6 — C H3MeHeHHeM
SIPKOCTH CBeYexHs 3KpaHa

JI1 npucoepuHena wrthipeBas aHTeHHa Axl pauHo#t 50—
100 mm. ITpu ee nepeMelieHHH B 3JIeKTPHYECKOM NOJIe HHAYK-

Puc. 9. BHemHHii BHJ HHAMKAatopa Ha 9JEKTPOHHO-CBETOBOA Jamme
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Puc. 11. MoHTaxX HHAHKAaTOpa C YCHJMTEJEM M[OCTOSHHOIO TOKa



THPOBaHHbIEe 3apsAbl H3MEHAIOT NOTEHIHAJ CeTKH Jaminl JI1,
4TO COMNpPOBOXKAAeTcsl H3MEHEHHEM YIJyla pacTBOpa CBeTslle-
FOCsl CEKTOpa Ha 3KpaHe.

B unaukartope, co6paHHOM Mo cxeMe puc. 8, 6, aHon H
3KpaH JaMnbl JI1 coexHHeHb MeXIy COGOM, H MOJOXKHUTENb-
HOoe HamnpsiKeHHe OT HCTOYHHKA MHTAHUA IMOCTYNaeT Ha HHX
yepe3 noacrpoednbii pesuctop RI. [TosaroMy meiictBue 3ek-
TPHYECKOrO NOJIsI Ha aHTeHHY Al NpOsB/ASETCS B U3SMEHEHHH
NOTeHIMaJJa 3KPaHA JaMIbl M COOTBETCTBEHHO SIPKOCTH €ro
cBeuennsi. HavaqbHas BeauunHA SIPKOCTH YCTaHaBJIHBAaETCA
peryJiMpoBKOH NMOJACTPOeYHOro pesucropa RI.

OTH HMHAMKATOPHl MOTYT GbITb CMOHTHPOBAHBl B BHAE
myna c py4kofi (HanmpHMep, OT HCIIOPUEHHOTO 3J1eKTPONasi/ib-
Huka). [IpuMepHOe pacnosioxkeHue neraJjeil TakO# KOHCTPYK-
MU NMoKas3aHo Ha pHc. 9. Jlas nuTaHHS MHAMKATOPOB MPHrO-
AeH n060f BoinpsAMuTeNb. C HEKOTOPhLIMH 3K3eMILISipaMH
aamn 6EIIT nyvymue pesysbTaTel moJay4aloTcsi MpH HaKalb-
HOM HamnpsXeHHuH, yMeHbllIeHHOM no 4—5 B.

Huaukarop, BHIMOJHEHHHIA no cxeMme puc. 10, oGaanaer
6osiee BLICOKOH 4yBCTBHTEJNbHOCTBIO, KOTOpasi 06ecrneynBaer-
Csl yCHJIHTe/eM MOCTOSIHHOrO TOKa Ha Jawmmne JII B Tpuox-
HOM BKJIIOUCHHH, palboTaiolllei B peXHMe <IUIaBaOLIed»
(cBoGoaHo#) ynpasasioueit cerku. Hutb nakana namnnt J1/
IIMTAeTCsl MOHHXKEHHbIM HampsiKeHHeM uepe3 racfiliuil pesu-
crop R3. ComporuBieHHe aHOXHOH Harpysku — pesucropa
R2 cpaBHutenbHo Besnko. C aHopa Jjamnsl JI/ ycuieHHOe
HanpsiXKeHHe NOCTYNaeT Ha CETKY 3JeKTPOHHO-CBETOBOrO HH-
aukaropa JI2. Jlns co3gaHus HeOOXOZHMOro CMelleHHsl Ha
ceTKe 3TOM JIaMNbl NOTEHLHAJ ee KaToja YCTaHABJIHBAETCS
C TNOMOIbiO JeNuTeNss HanpsikeHus R5—R7. Hauanbubii
pacTBOp CBeTALIErocsi CEKTOpa MHIUKATOpa Pery/upyioT ne-
peMeHHBIM pe3ucTopoM R6.

MosTax HHAMKAaTOpa mokasaH Ha puc. 11. s nurauus
MOXKeT GbITb HCIOJIb30BaH JI000H BLINPAMHUTEIID.

IIpuMeHeHHe WHAHKATOPOB

Unpukaropsl, co6paHHble mo cxeme pHuc. 1, 2 u puc. 6,7,
PEKOMEHIYIOTCS JIJisl SKCIIEPUMEHTOB NPH H3YUEHUH 3JIEKTPO-
cTaTHKU B Kypce ¢u3uku. [Ipucoenunenne B KauectBe HI11
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JEMOHCTPaLHOHHOI'O I'aJIbBAHOMETPA NMO3BOJSAET YCIEIIHO 10-
KashIBaTb ONBITH B GOJIBIIHX ayAHTOPHSAX.

B unc/iie BO3MOXKHBIX AeMOHCTpalluii — 3apsjiKa Tesa Tpe-
HHEM M CONMPHKOCHOBEHHEM, pa3je/eHHe Pa3sHOMMEHHbIX 3a-
PAIOB, 3JEKTpHU3alus XKHAKOCTEH, 3JEeKTPOCTAaTHYeCKas HH-
ayknous. JlocraToyHo HarasigHO H y6elHTeJbHO MOXHO IIO-
Ka3aTb Ha/iMuyue 3JeKTPHYECKOTO MOJisi BOKPYT 3apsiKEHHOro
TeJa, HANpPSXKEHHOCTH B pPAa3/HYHBIX TOYKAaX MOJs, BJHS-
HHe 5/IeKTPOEMKOCTH Te/J1a Ha BeJIHYHHY HpHoGpeTaeMoro
UM IIpH 3apsijiKe MOTEHIHAJA. .

C noMoubio HHAMKATOPA, NOCTPOEHHOTrO MO CXeMe pHuc. 3,
MOZKHO ONpeJie/IsiTh Pacno/oXeHHe CKPLITOH B CTeHax 3na-
HHH 3JIeKTPONpOBOAKH. JI/1si 5TOro MHAMKATOP CO BCTaBJIEH-
HOM aHTEHHOH INepeMemAlOT [AapaJJieNbHO NOBEPXHOCTH
CTeHbl TaK, 4ToObl CBeyeHHe HHAMKATOPHOH Jamnbl OBLIO
Hanbonee spkuM. MHauKaTop pearupyer Takxe Ha HpPUCYT-
CTBHE NPOBOAHHKOB, HaXOJASMIUXCA NMOJ BBICOKHM Hampsixke-
nueM. Tak, Hampumep, OH OGHapyXHBaeT 3JeKTpUUECKHE
3apsAjbl Ha 3KpaHe KHHecKoma paGoTAlOLIEro TeJaeBH30pa
Ha pacCTOsHHM A0 1 M, NpHYeM CBeueHHe HHAUKATOPHOH
JaMNbl H3MeHsieTCsl B 3aBHCHMOCTH OT KosieGaHui#l cpenHei
SIPKOCTH H306paKeHusl Ha SKpaHe.

Hupukarop, BHINONHEHHBIH MO cxeMe pHC. 5, oGaanaer
6osiee BLICOKOH YyBCTBHTEJNbAOCTBIO M MOXKET GBHITb HCIOJb-
30BaH JJIs OpeAyNpeauTebHON 3BYyKOBOH CUrHAIU3alHH NPH
BHIOJHEHHH PaboT NOA BBHICOKHM HampsiXKeHHeM, B 4acT-
HOCTH, ITIPH DEMOHTe H OOCJYXHMBAHHH Te/1EeBU3HOHHOH U
PeHTreHOBCKOH annaparyphl, pPafHONepeJaTyHKOB, 3JEKTpo-
NOACTAHUMH. ’

DKOHOMHUHHE H IIpOCThle HHAMKATOphl (puc. 3 u 5)
MOTYT 0Ka3aTbCfl MOJIE3HBIMH JJ11 OGHApyXKeHHsl 3JeK-
TPH3allHM HEKOTOPBIX CTPOHTEJbHBIX MAaTepHaJOB U Mpen-
MeTOB OOHXO0Ja, B TOM UHCJE OHEXAbl M3 CHHTETHUECKHX
BOJIOKOH. DTO NMpeJCTaB/sieT HHTEpeC NPU NPOBEAEHUH CaHH-
TapPHO-THTHEHHYECKHX HCCJEeJOBaHHMH, TOCKOJIbKY YCTaHOBJIE-
HO, YTO CHCTeMaTH4eCcKOe BO3JeficTBHE Ha OpPraHHU3M 3JieK-
TPHYECKHX NoJ/lel OKa3biBaeT HebsaronpusitHoe (pu3HOJOrH-
yeckoe BiusHHe. MHAuKaTOpH, cOGpaHHBIe IO CXeMaM pHC.
8 u 10, mesecoo6pasHo HCMO/IbL30BATb AJ5 AEMOHCTpalluil,
a TakXe B KaueCTBe COCTABHBIX uacreii yCTPOIHCTB, muTae-
MBIX OT 3JIEKTPHYECKOH CeTH.
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SNEKTPOHHBLIA KOAOBBLIA KNIOU

A. MENIBEREB

D/IeKTPOHHBIA KOXOBHIA KJIOY — 3TO yCTPOMCTBO, MO3BO-
Jsiollee NPH NMOMOIIM CHENHAJbHOTO KOXA, KOTOPhIH MOMKHO
NnepuoJHYECKH MeHATh, MPUBOJAUTL B NEHCTBHEe TO HWJIH HHOE

HCNOJHKUTEbHOe YcTpolicTBo. CTpPyKTypHas cxeMma KJjioya
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Puc. 1. CTpykTypHas cxeMa KJjioya

nso6paxeHa Ha puc. 1. IIpy HakaTuu nepBOil KHONKH KOJa
(nonyctum, Krl) Ha audpdepeHunupyiomyio lienb mopaercss
3JIeKTPHYECKH#l UMIYJbC OTPHILATEbHOHA MONSAPHOCTH H NPsi-
MOYroJibHOH GopMbl. ITOT UMIYJbC npeobpasyercs audde-
peHUUpYIOLLeH Lienbio B JBa OCTPOKOHEUHBIX MMINYJbca Mpo-
THUBONOJIOXHOH NONSPHOCTH, NMPHYEM MNepBhIM (opMHpyeTcs
OTpHIaTEe/NbHBIH HMIYJabC, KOTOPHIHl, NOCTyNasa Ha BXOA 3a-
TOPMOKeHHOro MyJnbruBuGparopa Mel, BbI3bIBaeT ero onpo-
KunbeiBanue. [Toctynaomuin 3atem Ha myabtuBuGparop Msl
MOJIOXKUTENbHLIH HMIYJbC He OKas3hiBaeT Ha Hero BO3Aefi-
CTBHS, TaK KaK B MyJbTHBHOGpaTope B 3TO BpeMs ellle He
'3aBepLIMJNCh NepexOiHble npollecchl. Ha BhiXone MyabrtH-
BuOparopa QopMupyeTcss NPAMOYrOJibHEIE HMMIYJAbLC OTPH-
uaTeabHOA MONAPHOCTH AJHTENbHOCTbIO 0,5 ¢. ATOT UMNYyJbC
IOCTyNaeT Ha NepBBIi BXOX 3JeMeHTa coBHajeHHs <«H1».
Ilpn naxkaTuu BTOPOM KHONKM Koja (Hanpumep, Kn2)
HMIYJIbC OTPHLATEJNbHOH INOJSPHOCTH IOCTYNaeT Ha BTOPOH
BXOJ, aneMeHTa «/1». B pesyibTare cOBNajieHHs 3THX HM-
NyJbCOB IO BpPeMeHH I[POHCXONMT JIOTHYECKOe YMHOXKEHHe,
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H Ha BHIXOJe 9JieMeHTa «H 1» mosBJseTcsl UMNYJIbC OTpHILA-
TEJIbHON MOJISIPHOCTH, NOCTYNAIOIHA HA BXOL BTOPOro 3aTop-
MOXEHHOro MyJabTHBHGpaTopa Me2. MyabTuBHGpaTtop Ms2
onpokuibiBaercs H (GOPMHPYeT HMIYJbC IJHTEJIbHOCTHIO
0,5 ¢ oTpHLaTeNbHOA MONSAPHOCTH, MOCTYNAIOWHKA HA NepBHIA
BXOJl BTOPOTO 3JIeMeHTa coBnajeHust «H2».

[lpu HaxaTtuu TpeTbell KHONKM Koja (Hanpumep, Knd)
HMITYJIbC OTPHLIATEJbHOM MOJASPHOCTH ¢ AubdepeHIupyOLIeh
Ieny NMOCTyNaeT Ha BTOPOH BXOA sjeMeHTa «H2». B pesy.b-
TaTe COBNAjeHHs MO BPEMEHH 3THX IBYX MMIyJbCOB Ha €ro
BLIXOJle TMOSIBJSIETCA HMIYJbC OTPHIATENbHOR MNOJSPHOCTH,
ONPOKHUALIBAIOMUA TPETHH 3aTOPMOXKEHHHII MYJbTHBHODa-
Top Ms3, Ha BeIXOZe KOTOPOro NOSABJSETCS HMIYJbC OTPH-
naTe/IbHOH HOJSIPHOCTH IJIHTE/IbHOCTBIO 3 €. DTOT HMIYJIbC
MOCTyNaeT Ha BXOJ KJIOYEBOTrO Kackana, otnupas ero. Uepes
pesie NOTeYeT TOK, pesje cpaGoTaeT M 3aMKHET KOHTAKTHI
Pl]/l, ynepxuBass HX B 3aMKHYTOM COCTOSIHUH B TedeHHE
BCEro BPeMeHH JeHCTBHSA HMIyJbCa HA BXoje KJIOYEBOTrO
Kackazna. KOHTakThl pese BKJIOYEHHI B IeNlb HCIOJHHTENb-
HOTO YCTPOHCTBa, HampuMep, MOIIHOTO 3JeKTPOMAarHHUTA.

Uepes 3 ¢ meficTBHEe UMIYJbCa 3aKOHUUTCH, H KJKOUeBOH
KacKajl BepHeTcsl B HCXOAHOe cOcTOsiHHe, obecTtounBas 06-
moTky pede. McnonnutenbHog ycrpoiicTBo Takke Oyner obe-
CTOYEHO H BEpHETCS B HCXOAHOE COCTOSIHHE.

Tak npoucxogur pa6ora npu nmpaBu/IbHOM Habope Koza.
Ecnu ke kox HabupaeTcs HeNpaBHJBHO, HaNpUMep, NepBOH
Baxara kHonka KH2, orpuuaTe/bHBIA HMIYJ/bC NOLAETCS Ha
BTOpO! BXOJ 3JIeMeHTa cOoBnaieHus «HI», a Ha ero nepsom
BXOJe HMIIyJbCa HET, CJeJOBaTe/NbHO, HAa BHIXOJe HalNpsixKe-
HHMe PaBHO HyJo, MyJabTHBHOparop Me2 He onpokuHercs,
H B KakoM OBl MHI NOpSAJAKE HH HAXKUMaJ¥ KHOMNKH, YCTPOH-
cTBO He cpaboraer. Jlaxe ecam Kopx Oyzer HabpaH mpa-
BUJIbHO, HO BpeMs MeXJy HaXaTHeM KHOMOK HpeBhILIaeT
0,5 ¢, Km0y Takke He cpaboraer. ATO OGBACHSETCS TeM,
YTO JJIHTEJbHOCTb HMMYJbCOB, HEHCTBYIOUIMX Ha IepBBIX
BXOJaX 3JIEMEeHTOB coBnajaeHus, paBHa 0,5 ¢, u ecau 3a 3To
BpeMsl Ha BTOPOf BXOJ He NMOCTYIHT HMIYJbC, YCTPOHCTBO,
eCTeCcTBEHHO, He cpaboTaer.

Teneppr mompo6yeM OTKPHITb KOJAOBLIH KJIOY, HaxKHMasd
BCe KHONKM OJIHOBPeMeHHO. B 5TOM ciayuyae MyJbTHBHOPATOD
MI}I ONPOKHHETCSl, HO HMIYJbC Ha BTOPOH BXOJ 3JeMeHTa
«H1» npuner ONHOBPeMEHHO C HAayaJoOM ONpPOKHALIBAHHSA,
KOTZa Ha NepBOM BXOJe HMIyJbca elle He OyJeT, a TaK Kak
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uMnyasc oT Aubdepennupyomel UenH HMeeT Manaylo AJH-
TeJIbHOCTb (LeCATKH MHKDOCEKYHJ), Ha BLIXOJe 3JeMeHTa
«H 1» umnysnbca He 6yner, U K04 He cpaGoraer.

B K0n0BOM KJlI09e NpefyCMOTpEHbl TaKXKe KOHOMKH c6po-
ca Kn3 u Knb, xoTOpBHle NDH HaXXaTHH MTHOBEHHO BO3Bpa-
mwaoT MyabtTuBHOpaTopel Me2 u Ma 3 B ucx0aHOe COCTOSIHHE,
npefoTBpaulas BO3MOXHOCTb CJaydYafiHOro moaGopa Koja.

[IpuHnunHajabHass cxeMa KONOBOTO KJIOYa H306paiKeHa
Ha puc. 2. OTpHIATeNbHBII UMNYJbC, NONYYHBLIMACA MMOC/AE
HaxkaTHa Y OTNyCKaHHA KHomkH Knl, npoxoaut uepe3 mud-
¢depeHLupYyOILYIO LeNb, 06pa3oBaHHyl0 KoHAeHcaTtopoMm Cl
H pesucropoM R2. OTpHUATeNbHBLIA HMIYJbC NMOCTYNMAaeT Ha
6a3y tpaHsucropa T1. Tpausucropwt TI u T2, pesucropni
RI1—R6 u xonpencarop C2 o6pasyloT MyJabTHBHGpaTop ¢
3MHUTTEPHOMN CBAA3b10, Pa6GOTAIOMHA B 3aTOPMOXKEHHOM PeXH-
me. [non [1 cayxut nas paspsna konpeHcatopa Cl mocae
pa3sMblKaHHA KHONKH. B HcxomHOM cocrosiHuu TpaHaucrop T/
3akpHIT, a T2 otkphiT. Kongencarop C2 3apsikeH A0 Hanps-
XeHHusl, 6JH3KOro K 24 — Iy - ReB, rne Ixs — KOJJNEKTOPHBI
ToK TpaHaucropa T2. [Ipu nogaue 3amyckaromero uMnysbca
OTpHLATEJNbHON MOJSPHOCTH Ha G6a3y Tpausucropa T/ mo-
CleIHH# HayWHaeT OTMHpaThCs, a KoHAeHcaTtop C2 HaunHaeT
paspsixaTbcs uepe3 pesucTophl R4, R6 u nepexox sMHTTEp —
KoJlJ1eKTOp TpaHsucropa Tl.Pa3psaaubiil TOK, IpoTeKas uepes
pesucrop R4, co3maer Ha HeM MajJeHHEe HANPSIKEHHUS, KOTO-
poe sanupaer tpaHsucrop T2. B myabTHBHGpPaTOpe BO3HH- -
KaeT J1aBUHOOOpPA3HBIA Mpollecc, B pe3y/1bTaTe KOTOPOro Npo-
HCXOAHT MOJIHOE 3amupaHue TpaH3ucTopa T2 M OTHHpaHHe
TpaHsucropa T1.

[Tpu panpHefimieM paspsge KoupeHcaropa C2 GasoBoe
HanpsikeHue TpaH3ucTopa T2 CTAaHOBUTC DPaBHBIM HYJIIO,
TpaH3ucTop T2 OTKpbIBaeTcs, HanpsiXKeHue Ha pe3ncrope R6
BO3pacTaeT, U 3TO OOyc/laBJHBaeT BO3HHKHOBEHHe HOBOTO
JIaBHHOOOPA3HOro Inpolecca, NPHUBOASAILET0 K 3aNHPaHHIO
- trpansucropa T1 u ornupanuio T2. Haunnaercs 3apsg 6aso-
BOr0 BpeMms3ajamoulero konaexncaropa C2 oT KoJJ1EKTOPHOTO
HCTOYHHKA 4epe3 pesucrop R6, nepexon smurrep — 6Gasa
TpaHsucropa T2 n pesucrop R3. ITocne okoHuaHus 3apsifna
MYJ/IbTHBHODATOpP FOTOB K OYePENHOMY 3amyCKy.

KoanekTopHbele uMnyJbchl TpaHsucropa Il uMelor noJo-
JKHTENbHYI0, a T2 — OTPHIATe/bHYIO NONSPHOCTb. B KaHHOM
YCTPORACTBE HCMOMB3YETCS OTPHLATEbHBIA HMITYJIbC JJIHTE/b-
HocThio 0,5 ¢, mojaBaeMulil ¢ KoJJaeKTopa TpaHaucropa T2
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uepe3 KonzueHcaTop C3 Ha nmepBHIft BXOJ, AHOXHO-PE3HCTHBHO-
ro 3JeMeHTa COBNajeHHs, cocrosiero us auomoB /3, 14
1 pe3ucTopoB R7—RY. B UCXOAHOM COCTOSIHUH Yepe3 napaJi-
JIEJIbHYIO 1leNb, COCTOSIIIYI0 M3 MOCJEAOBATEJ]bHO BKJIOUEH-
HBIX JHOO0B U pe3uctopoB I3, R7 n 4, R9 u pesucrop R8
[pOTeKaeT TOK, paBHbl 24 MKA. B TOuKe cOeqHHEHHSI THO-
noB /13 u /14 nanpsixkeHHe IO OTHOLIEHHIO K o6LieMy IPOBO-
ny passo 0,24 B. Ilpu noctynjienvu Ha nepBblil BXOJ OTPH-
[aTeJbHOro uMnysbca auon JI3 nopsanupaercss M CONPOTHB-
JeHue uenoukn /J3R7 pesko Bospacraer. Ho sta nenp wmys-
THpPYeTCst OTKPBITOf nenoukoit [J4R9Y, v Ha BLIXOAE HampsiKe-
HMe IPAaKTHYECKH He MeHseTcsl. EcJin e BO BpeMs 1eHCTBHA
HUMIyJbca Ha NEPBOM BXOAE HaxKaTb BTOPYIO KHOMNKY KOAa
K#u2, To oTpunaTenbHbIZ HMINyJbc Auddepernupyionieli nenu
C4R9Y nopzanupaer nuox [4 wu conmpoTHUB/eHHe NapaJjiefb-
noit nenu J3R7 u [4R9 craner nocratoyno Gosbmwum. Ha-
npsixKeHHe Ha BBHIXOAE BO3pacTeT A0 BeJHYHHB BTOPOrO
HMIYJIbCa OTPHIATEJIbHOH MONSPHOCTH. DTOT HMIYJbC Yepes
nenouky C5J[6 mocrynaer Ha 6a3y TpaHsucropa T3 BTOpOro
3aTOPMOXKEHHOrO MYJbTHBHOpPAaTOpa H ONPOKHIBLIBAET €ro.

IOuon 12 cnyxur Js cpe3aHus HMIYJbCa MOJNOXKHTeNb-
HOU MOJISIPHOCTH, KOTOPHIH (hOPMUPYeETCA NMpPH NMPOXOAe OTPH-
maTeJbHOro uMmysbca yepe3 uenb C3R7. Nuox 6 He mpo-
MyCKaeT HMIYJbC MOJOKHTEJbHOH NOJISAPHOCTH, dopMmupye-
mbiit  guddepennupyiomeis uenbto C4R9. Hasnauenue
quomon 5, A7, A12, 13 ananoruuyno ZJI, To ecTb uepe3
HUX DPOHCXOAUT paspsifi KOHJeHCaTopoB AH(QepHUHPYIO-
[IUX Lerned.

[TepexoaHble mpolecchl BO BTOPOM H TPeTbeM KIYIIHX
MyJbTHBHOPATOPAX NPOHCXOAAT TOYHO TAK Xe, KaK H B Mep-
BoM. Pasnuia 3ak/aiouaercs TOJNLKO B TOM, 4TO €MKOCTb
BpeMsizajaioulero xouaeHcatropa CI2 TtpeTbero MyJbTHBH-
6patopa paBHa 50 MK®D, a maMTeNbHOCTb HMIyJbca, (op-
MHPYEMOro Ha KoJlIeKTope TpaH3uctopa T6, paBna 3 c.

Ilanee pa6ora ycTpolCTBa NPOHCXOAMT CJELYIOLIMM 06-
‘pasom. [Toc/le OMpOKHALIBAHHA BTOPOrO XKAYLLEro MyJbTH-
BU6GpaTOpa ¢ KOJUIEKTOpa TpaH3ucTopa T4 CHUMaercs OTpH-
uaTeJbHbIl HMIyAbLC U uepe3 KOHAeHcaTop C8 nopaercs Ha
nepBLIii BXOA BTOPOrO 3JeMeHTa COBNaJeHHs Ha HHOAAX
29, 110, coBepllleHHO HIEHTHYHOrO NIePBOMY.

INpu naxaruu kKHONKH Kojga Kn4 Ha BTOpOH BXOA IO-
CTynaeT OCTPOKOHEUHBIH OTPHIATeNbHBIA HMIYJbC, AHOILbI
noj3anipaloTcsi H Ha BbIXOAe NOABJAAETCS OTPHIATC/bHbIN

16



UMIYJAbC, KOTOPHIH depe3 wenmouky CI9/]11 mocrymaer Ha
6a3y tpaHsucropa T5. B TpeTbeM MyJbTHBHGpPaTOpe MpOHC-
XOIMT JIaBHHOOOpa3HbIf mpolece, 1 Ha KOJJIEKTOpe TPaH3H-
cropa T6 QopmupyeTcs HMINYJAbC OTPHIATEJbHOH MNOJSp-
HOCTH C AJHATeJbHOCTbI0 OKoJo 3 c. Huonm J8, 11 npexn-
Ha3HaueHs [JJS CPe3aHHsi HMMIYJbCOB MOJIOXKHTEJbHOM
MO/ PHOCTH.

OTpruaTenbHBIl UMIYJbC € KOJMJEKTOpa TpaHaucropa T6
yepe3 pesucTop R25 mocTymaer Ha BXOJ KJIIOYEBOTrO Kackana
Ha TpaHsucrope I7. B HCXOIHOM COCTOSSHHH TpPaH3HCTOP
NpakTHYeCKH 3amnepT, TOK yepes Hero paBeH 0,15—0,2 MA.
[Ipy nocrynnennn Ha 6Ga3y TpPaH3HCTOPa OTPHLATENBHOTO
HMIyJbCa TPaH3UCTOP OTHMpaercs, peje Pl cpaGaTbiBaeT
H HaxoIHuTc B paGoueM COCTOSIHHH B TeueHHe BCEro BpeMe-
HUM JefACTBHA Ha BXOJ€ TPAaH3MCTOPA OTPHIATEJbHOrO HM-
nyJbca, TO ecTb 3 ¢, MOcJe 3TOro KJI04eBOH KacKax BO3Bpa-
maercss B ucxonHoe cocrosHue. Jluox [ 14 cayxutr nas
npenoTBpauienus npo6os Tpansucropa DJC caMOMHAYKLHH,
BO3HHKAIOLle#l B MOMEHT NEHCTBHA pee.

Kuonku Knd u Krb aBasiorcs kHOmKaMmu cGpoca. B mo-
MEHT BO3HHKHOBEHHS JIaBHHOOODAa3HOro mpolecca, a Takxe
B MOMeHT (JOPMHMPOBAHHS HMIIyJbCa HaXKaTHe 3THX KHOMOK
NPUBOAMT K BO3BPALLEHHIO - BTOPOrO H TPeTbero XAYIIHX
MyJbTHBHGPATOPOB B HCXOXHOE cocTOgHHe. B 3TOoM ciaydae
OTpPHLIATEeNbHBI HMIYJIbC MOgaeTcs Ha 6a3y 3anepToro TpaH-
sucropa T4 unu T6 uyepe3 konnpeHcatopul C7, C12 n ornupa-
eT uX. B My/abTHBHGpAaTOpax NPOUCXOAHT OGPATHBIH JIaBHHO-
o6pasHblfi mpouecc, H OHH BO3BpaILAlOTC B HCXOLHOE CO-
CTOsIHMeE. :

B KOHCTPYKIHH HCIOJNb30BaHBl PacCnpoOCTpaHEeHHble pa-
nuogeranu (puc. 3). Tpausucropn (T/—177) MFI21B moxHo
3aMeHuTb Ha MI120, MII25, MII26 ¢ n06GBIMH GYKBEHHBIMH
ungexkcamu. Quoawt A1 — J14 — 09T uau J9)K. Daekrpo-
Jutnyeckue KoHaeHcatopel — K50-6. Konaercaropn Cl, C4,
C5, C6, C9, C10, C11 — KT nnu K. Pesaucropst — OMJIT
und YJIM moumnocteio 0,125 BT, 3a HCKJIIOUEHHEM DE3HCTO-
poB R5, RI14, R23 — ux Momuocts paBHa 0,25 Bt. Peae
Pl — P3C-10, nacnopr PC4.524.305. OgHako MOXHO HC-
N0JIb30BaTh U Apyrue MasoraGapHTHbIe pese ¢ TOKOM cpaba-
ThiBaHHs He GoJsblie 12 MA u compoTHBJAeHHeM OOMOTKH
B npexenax 1200—1800 Om. KHONKH H3rOTOBJIEHBI M3 MH-
KponepekJiouareneir Thna MH-11. Mx koHCTpyKIMA MOKa3a-
Ha Ha pHC. 4.
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Koprnyc KOROBOro KJ/i04a H3rOTOBJIEH H3 JIHCTOBOTO aJllo-
MuHus TosMHOM 0,5 MM, ero pasmep 185X85X50 mMm. Bee
JeTalH CMOHTHPOBAHBI Ha NeYaTHOM muate U3 QGoabruposat-
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180

Puc. 3. dckus neuaTHOM maaThl Kjaioua

HOrO reTHHaKca ToJIMHOA 1,5 MM, pasmepom 180X 80 Mm.
KomMyTaTop Kona M3roTOBJEH M3 IITHIPbKOB M T'HE3J, LITEl-
CeJIbHOTO pasbeMma,
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IMnata nHa crofikax NpHKpeIleHa K OCHOBAHHIO, CBEPXY
3aKPBIBAETCsl KPHIIIKOI H 3aKPernJiseTcss BUHTAMH TakK, 4TOOH
Gbla1 JOCTYN K KoMMyTaTopy Koia. Kox HaGupaioT nepecra-
HOBKOW IUTHIPbKOB B COOTBETCTBYIoLMe ruesja. KosiuuecTso

Puc. 4. KOonCTpyRUNS KHONKH:

1 — kopnyc (aaoMunutl); 2 —

roJIOBKa KHONKH (OpranHuec-

KOe CTeKJ0); & -— MHKPOBHI-

Kkaoyaresib MII-11; 4 — ocHo-
BaHHe

e,

N b N
A P

KHONOK MOXHO YBEJHYHTb, HanpHMEp, NOCTaBUTb KHOIKY
3BOHKa. 3BOHOK MOKHO IHTaThb OGLIMM JJs BCeX KHOIOK
HanpsiXXeHHeM H BKJIOYHTb B LieNb peje, KOTOPOE CBOHMH
KOHTaKTaMHu GyJaeT ero BKJIOYaTb. Ec/iy noCTaBUTh HA NJIATY
JOTIOJTHUTENbHBIN pa3beM MAJSl LIeCTOH KHOINKH, UHCJIO KOM-
6HHAI U} 3HAYNTENbHO YBEJHUYUTCS.

HanaxuBakne KOZOBOro Kji0Ya CBOXUTCA K YCTaHOBKE
PeXHMOB TPaH3HCTOPOB IO IOCTOSTHHOMY TOKY CCOTBET-
CTBYIOIIMMH Ga30BLIMH DPe3HCTOPaMH. 3HaueHHS TOKOB yKa-
3aHbl Ha cxeMe. [IpH HMCIIOJNB30BaHUH TPAH3HCTOPOB APYTHX
THNOB BAaXKHO NOMHHTb, YTO AJS YCTOHUYMBOH PaboTL! MYJlb=
THBHGPAaTOPOB TOK KOJIJIEKTOPa IPaBOrO TPaH3HCTCpa LOJ-
WeH cocTaBafATh Iy = (5—10)Ix. Ecau nosButcs Heo6xo0-
JUMOCTb YBEeJHYHTb IJIHTENbHOCTb HMITYJbCOB MYJbTHBHUOPA-
TOPOB, HEOO6XOAHUMO YBEJIHYHTb €MKOCTb 6a30BBIX BpeMmssa-
Jawluux KonpencatopoB C2, C7, C12, a TakxKe NepexoJHbIX
konnexcaropos C3, C8.

HaunakuBanue KJi0yeBOro Kackaza CBOAMTCH K YCTaHOB-
JIeHHIO TOKa Nokos pasHbM 0,15—0,2 MA,



PALMOCINOPTUBHAS AMMAPATYPA

BA20HYACTOTHLIA UHAUKATOP HACTPOWKM
A. 3A3HOBMH {U A 90CK), T. IOAMH (VA 99P)

OGbiuHble METOXbl HHAMKALMH TOYHOCTH HACTPOAKM mpH-
€MHHMKa Ha TeJeTaHNHBA CHrHaJ (C MOMOIIBIO 3JEKTPOHHO-
JayueBelx TPy6ok (DJIT), cTpenouHslx npuGopoB, CBETOAHO-
JIOB H T. A.) o6ecneynBaloT OJHO3HAYHOCTb HACTPOHKH TOJb-
KO TOTrZa, KOrja NoJie3Hblfi CUTHAJ 3HAYHTEJNbHO MPEeBHIMIAET
ypoBeHb nomex. [Ipn HaJaM4MK XKe CYLIECTBEHHBIX NOMEX JI0-
6oro pona (RTTY, AM, SSB) naudosee npexnoYTUTETbHBI-
MH ABAAIOTCA ()a3049acTOTHble HHAMKATOPH, KOTOpble 3Ha-
YHUTEJNbHO 006J/1er4aloT BHIGOP HEOGXOXHMMOro CHTHana ¥ Ha-
CTPOHKY Ha Hero.

®da3oyacTOTHEIA HMHIMKATOD MOIKJIOYAeTCsl Hemocpex-
CTBEHHO K HH3KOYaCTOTHOMY BBIXOLY NpHEMHHKa M BHICBe-
yuBaeT Ha skpaHe DJIT Bpamatomytocs snunuo. [1pu Haau-
YHH NOMeX BMecTe ¢ JHHHMeH, COOTBETCTBYIOLLeH MNOJe3HOMY
cHrHaJly, GyAyT HaXOAMTbCS WIHHHM NOMeX. DTO JaeT BO3-
MOXHOCTb Cpa3y ONpefe/uTb, KaK HEOOGXOZHMO NOACTPOUTH
NPHHUMaeMblii WK NepelaBaeMblii CHrHaJ, YTOGHI ee YacTo-
Ta He NoOMNaJja B MoJdcy NponycKanud GUILTPOB NMPHEMHHKA.

OcHoBHO! yacThio $a309aCTOTHOrO HHAHKATOpA SABJSAET-
ca mpocras RLC upemb, nakasaHHas Ha puc. 1. Dta nenb
HMeer pesoHaHc Ha wacrote 2890 I'n (peweHnem KoHgepeH-
uun JARU 4acToTHbIH cIBHT A5t GyKBONeYaTaHHus Ha KOPOT-
KOBOJIHOBHIX AMaNa3oHax ycTaHoBJeH paBHbIM 170 'y u ua-
crora 2890 I'n BeIOpaHa ONTHMAaJbHOH € YYeTOM MOJIOCHI
NPONYCKaHHS 3J€KTPOMEeXaHHYeCKHX (HJIbLTPOB, NMpPHMeEHse-
MbIX B COBpeMeHHHIX NpueMonepenatunkax). Ha puc. 2
H3o0paxkeHa ¢pas3oyacTOTHast xapakrepucthka uenu. [lpu
pesoHaHCe ee BXOJHOe CONPOTHBJIEHHE MHHHMAaJbHO, TOK B
KOHTYype JOCTHraeT MaKCHMaJbHOM BeJHuHHbl, Uc cTpeMHTCH
K Hymo, a UL — x makcumymy. B6iu3n pesoHaHca KpuBas
n3MeHeHHs1 asbl @ HMeeT HauGOJbIIYIO KpyTH3HY. [Ipn BbI-
COKOM 3Ha4eHuH HOOPOTHOCTH 3JeMeHTOB KOHTypa ¢asa Me-
HseT cBoe 3HaueHue oT 180 mo 0° B y3koM namanasoHe ya-
CTOT.
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U3BecTHO, UTO ABa CHHYCOMAAJbHBIX CUTHAJA, IOJBELEH-
Hble K OTKJIOHslomuM miactuHam DJIT, maior Ha 3KkpaHe
usobpaxeHne, 3aBUcslLIee OT COOTHOUIEHHS (a3 W aMILIUTYR
9THX curHanoB. Ecan gBa curHania naxopatcda B (pade uiu
caBuHyTH Ha 180° To Ha 3skpane DJIT nosBHTCA NpAMas
JIHHHSI, TIOJIOXKEHHEe KOTOPOH 3aBHCHT OT COOTHOLIEHHSI HX

ue
180"
I Uy
I:r [4
=1
Y
LS 9
- : f

a Tpes.
Puc. 1.RLCuenb—  Puc. 2. da3oyacToTHass XapaKkTepHc-
OCHOBHafl 4acTb HH- tuka RLC uenu

JMKatopa

ammuntyR. Ecan dasoBwiit cxBur curnanos cocrasiaser 90°,
TO Ha 3KpaHe DJIT moABHTCA 3JJHIC, SKCHEHTPHCHTET KOTO-
pOr0 3aBHCHT OT COOTHOILEHHS AaMIVIHTYJ 3THX CHIHAJIOB.

ITpn pesonance caBur pas Mexay Uc nUL cocraBaser
90°, u ecin Uc¢ cTpemurcst K HyJio, To Ha sxpaHe DJIT 6y-
IeT Hab/aonaTbCsl 3JJIUNC ¢ SKCHEHTPUCHTETOM, NMPHOAHKa-
IoIHUMce K HYJIIO.

Takum o6pasoM, s Bcex IpeCTaBAAIOIINX HHTEpeC ua-
CTOT (B HalleM cjaydae — B guanasoHe 2—3 kl'u) Ha skpaHe
DJIT Gynmer BuaHA npsiMas JHHHS, KOTOpas GylNeT BpauiaThb-
cs1 BOKPYT LleHTpa 3KpaHa NpPH H3MeHEHHH YacTOThbl CHTHaJIa.

Ha puc. 3 npusenena npuHuunuasibHas cxema tasoqac-
TOTHOrO HHAMKaTopa. CHrHal ¢ HH3KOYaCTOTHOrO BBICOKO-
OMHOTO BBHIXOZA NIPHEMHHKA MOCTynaeT Ha 6a3y 3MHTTEPHOTO
MOBTOPHTEJS, BBINOJHEHHOro Ha TpaHsucrope TI. Ero Ha-
TPY3KOH SIBJAAIOTCA KOMIEHcHpylomas u (asociBHraiomas
uenu. as mnojydeHHs BO3MOXKHO OOJblIed JO0GPOTHOCTH
3TOH LenH BHYTPEHHee CONPOTHBJEHHE SMHTTEPHOro MOBTO-
pUTeasT JOJKHO GHITb KaK MOXKHO MeHbLIHM. KoMneHcHpylo-
masi nenoyka C2LIR4 uMeeT pe3oHaHC Ha YacTOTe OKOJO
2500 I'u. Ona Buimosnsier gBe QyHKUMH. Bo-mepBhIX, yBeaH-
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YHBaeT BXOLHOe CONnpoTHBJeHHe (ha3ocaBHraiouleli Henu B
o6nactu yacror 2400—3000 I'm, 4TO KOMNEHCHPYET YBeJH-
yeHne HanpspkeHus Uy TmpH yBeJHUYEHHH YacTOTHI, YeM JO-
cTHraercs OJHMHaKoBasg AJIMHA JHHHE Ha 3sxpaHe DJIT npu
GosbIINX pa3HOCax 4acToT. Bo-BTOPHIX, OHA He MpONMycKaer
CHFHaJIBl, 3HAUUTEJILHO OTJIMYaloliHecs ot yactoThl 2890 I'n,
1 TakuM 06pa3oM OrpaHHYMBaeT KapTHHY Ha akpane DJIT
HeoGXOAMMEBEIM AHaNa3oHOM 4acToT.

®asocaBuramomas uenouka R5C3L2, paGora KoTopo#
6bla OmHCaHa paHee, HMeeT pe30oHaHc Ha yactore 2890 I'm.
Yeuaureab BepTHKAJIbHOTO OTKJIOHEHHS Jiyda INpejCcTaBJsieT
coGoft 6anaHCHBIR yCHAHTENb, COOpaHHBIEI HA TPaH3UCTOPAX
T2—Tb5. Kaxnoe njedo ycujautesss co6pano o KacKOJIHOMH
cxeme, I'le BLICOKOBOJIbTHbIE TPaH3HCTOPH 13, T4 BKJIOde-
HBl N0 cxeMme c o6ueli 6a30f, a moJieBHle TPaH3HCTOPH T2,
T5 (oM npuMeHeHbl MJisl TNOJY4YEeHHS BHICOKOrO BXOZHOTO
CONpPOTHBJIEHHS), KOTOpPble BKJIOYEHHl B HENIl 3MHTTEPOB
tTpaHauctopoB I3, T4, $BIAIOTCA TeHepaTOpaMH TOKA.
C KONNEeKTOpHHIX Harpy3ok R8 m R9 ycuneHublfi curHana
B NpoTuBO(a3e NOABOAHTCS K OTKJIIOYAIOLIMM IJIACTHHAM
QJIT u pasBopauuBaeT Jy4 Ha d3KpaHe TpyOKH mo ocH «X».

Ha BTOpoe nieyo 6asaHCHOro ycHJHTeJs MOJaercs MO-
CTOSIHHOe HanpsixkeHue, obpa3oBaHHOe nenuteneMm R6, R7
u pesucropoM RI19, a Ha Aapyroe mieyo, 3azeMJIeHHOe IO
nepeMeHHOH cocTaBasoLlel yepe3 crabuaurpon /2, nonaer-
€q NOCTOsiHHOe HanpsixkeHue --24 B ¢ Toro xke penurens.
Crabuaurponst JI wu [2 3a3eMasiioT Takixe' 6asbl TpaH-
sucropoB 73 u T4 no mepeMeHHOA cocTaBsioOlLeli.

M3menas cMellleHHe Ha 3aTBOpe TpaHaucropa 12 c mo-
MOLUBIO pe3ucTopa RI9, U3MEHSIOT TOKH, NPOTEKAIOLIHE de-
pe3 tpausucropsl T3 u T4, u, ciiefoBaTe/NbHO, H3MEHSAIOT Ha-
npAJKEeHHe, NPHKJIaJblBaeMOe K OTKJOHSIOULIM MNJaCTHHAM
IJIT, u NpOU3BOAAT LEHTPOBKY Jy4a 1o «X».

Huskouacrorhelfi curHans ¢ RLC menoukn uepe3 KOHIAEH-
carop C4 nojaercsi Ha OJHO M3 IJIEY BEPTHKAJIbHOI'O OTKJIO-
HeHUS Jyua.

AnanornyHelM 06pa3oM pa6OTaeT YCUIHUTENb OTKJIOHEHHS
Jyua no ocu «Ys.

Kospduuuent ycusenus obGoux ycuanrenefi oxono 100
#a uvacrore 3 kI'L.

[Turaerca unaukarop or 6J0Ka NMHUTAHUS PAIHOCTAHLMH,
cxeMa KOTOpOro 3necb He npuBopurcsi. Ilpu6op norpebaser
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Puc. 4. Scku3 nedaTHoll MIaThi HHIHKaTOpa

70Tt

D OPOA @

Puc. 5. Tpumepn nsobpaxeHHI Ha SKpaHe HHAHKATOPa: @ — CHIHAJ

HeGoxbIIOrO YPOBHA (B LEHTpe BHAHH WYMB) ¢ pasHocom 170 TI'nm,

HacTpofika npaBHibHaf; 6 — curHan ¢ pasHocoM 170 TI'm, macrpofika

HeToYHasd; 8 — CHrHaj ¢ pasHocomM Gosee 170 T'm, B ueHTpe — Te-

JerpadHas noMexa; ¢ — NOMeXa OT TeJeTaHNMHOrO CHrHaja, GJH3KOro
no yacrore; 0 — AM nomexa; e — SSB nomexa



TOK MO Iieny nutanus --12 B e Gonee 5 MA, no nenu nura-
uusa 4300 B — okoso 20 MA.

Ueprexk nevaTHOH IJIaTH YU pasMelleHHe Ha Hell nerajeft
npusefeHbl Ha pHc. 4. Kongencaropu CI, C4, C5 — KJIC;
koHaescatopul C2, C3 — KM-6.

Karymkn L1 u L2 namorann Ha xoabnax K28X16X
X9 u3 deppura M2000HM nposozom I13B-2 0,23 u umeior
200—250 BuTkOoB. MX HMHAYKTHBHOCTb NOJIXKHA JIeXaTb B
npepenax 80—120 mI', mo6poTHOCTE GEITh He HuXKe 80 Ha
gacrore 3 kl'u.

Ecnu 3JIT He nMeeT nepMajlIOEBOTO HJIH CTaJbHOTO 3K-
paHa, TO B KOHCTPYKLHH IIAacCH HHAMKATOpPA XKeJaTeJbHO He
NpHMEHSTb CTaJld, TaK KaK B CJyYyae HaMarHHYMBaHHS IO-
cjenHell 6yner Hapymarthes (oOKycHpoBKa. UToOn usbexartb
BausHug Ha DJIT HaBOJLOK mepeMeHHOro TOKa ot TpaHcdop-
MaTopa GJIOKa NHTaHHS, €ro JKeJaTeNbHO pacroJjaraTbh Kak
MOXkHO naJbmie ot DJIT u c3anu no ocu TpyOKH.

ITocne peryianpoBku H KanuGPOBKH HHAMHKATOpa Nepen
skpanoM IDJIT HaTArHBalOT [Be UYepHBIe TpaLyMpOBOYHHIE
HHTH HJH HaHOCAT [Be PHCKH, KOTOpHle GyIyT COOTBETCT-
BOBaTb yactoTaM ¢uabTpoB RTTY xouseprepa (2975 u
2805 ' nssa pasHoca gacrtot 170 I'n).

[Tocsie npoBepKH PEXHMOB TPAH3HCTOPOB IO MOCTOSHHO-
MY TOKYy HeoOXOZMMO Ha BXOJ HHIHKAaTOpa NOAATb CHTHAJ
or reneparopa 4acroroit 2890 I'm u amnautynoit 0,1—1 B u
noabopoM kouaeHcatopa C3 noGuTbc pe3oHaHca KOHTYpa
L1C3 na gacrore 2890 'u. MoMeHT pa3oHaHCa MOXHO KOH-
TPOJIHPOBATH JIAMIOBEIM BOJLTMETPOM HJH OCHHIJIOrpadoM.
Peryanpys pesucropel RI8—R21, noGusaiotcs NOSIBIEHHS
Ha 3kpaHe DJIT npsamol uHUK, HepeKpHIBaKOLIEll IPHMEPHO
TPH YETBEPTH JAHaMeTpa 3KpaHa. BpauieHHe 3TOH JIHHHH
BOKDYI' LIEHTpPa 3KpaHa NPH H3MEHEHHH YacTOThl BXOAHOrO
curHana ot 2500 I'm go 3500 I'y moskHO GbITh paBHOMEp-
HBIM ¥ 3aMefJsiTbcd Ha uacrorax Hmke 2500 u Bbimle
3500 I'm.

[Tosnp3ysicb MHAMKATOpPOM INPH INOSB/JEHHH Ha BbIXOAE
NpHeMHHKa TeJeTaHNHOro CHrHasa, OYeHb JIErKo N0 KaJue-
POBOYHBLIM DHCKaM ONpeNeNHTb, KaK HEOOXOAHMO NOICTPO-
HTb NPHEMHHUK, YTOOBl CHMHAJ NONaJ B MOJOCY NPONYCKaHHS
¢uIbTPOB KOHBepTEpa, a NPH HAJHYUH MOMEX — 4YTOObI IO-
Mexa OKasaJjach BbIBeJ€Ha 3a MOJIOCY NMPONYyCKaHus (QHJbT-
poB. PasnnuHbie ciyuan, BCTpevaloliuecss B NPAaKTHKE NP
pa6ote Ha RTTY, namoctpupytores puc. 5.



LBET U MY3bIKA

LLIBETOMY3bIKANLHOE YCTPOMCIBO
B. KPHHUUHbLIA

K OCHOBHBIM HeJOCTAaTKaM H3BECTHHIX LIBETOMY3LIKaJb-
HBIX YCTAHOBOK CJedyeT OTHeCTH GOJIbIIYIO IOTPeGseMyIo
MOIIHOCTb M CTallHOHapHOCTb. OnuchiBaeMasi KOHCTPYKLHSA
npefHasHayeHa [Js HCIOJb30BAHHS COBMECTHO C INepeHoC-
HBIM pajuonpueMHukoM BI®-201 (uam aHaJmquuM)
Baaronaps pacnosioxeHHIO SKpaHa Ha IepefHell CTEHKe psi-
JOM ¢ IPOMKOrOBOPHTEJIEM BHINOJHAETCH OCHOBHOH NPHHIHI
IIBETOMY3LIKH: LIBET OpPraHHYeCKH CBSI3aH CO 3BYKOM H OTO-
6paxaer ero. [IpuMeHeHHe cnenHaJbHOH CHCTEMBI pacCeH-
BaHHS JaJI0 BO3MOXKHOCTb PacCIIOJIOXKHUTb JaMIIbl HaKaJlBa-
HHSI TIOYTH HENOCPEeICTBEHHO INepes 3KpaHoM. Kpome Toro,
CHCTEMa H3Jy4aTeJH — 3KPaH NpeacTaBiseT co60H pa3beM-
HYIO KOHCTPYKIHIO, YTO 3HAYHTEJbHO YIPOCTHJIO BCIO YyCTa-
HOBKY.

B ocHOBY neACTBHs yCTPOHCTBa IMOJIOXKEHO pPasfie/ieHHe
3BYKOBOIO JAHamnasOHa Ha TPHU 4YaCTOTHbIX INOAAHaNa3oHa:
HHU3IINX, CPEAHHUX M BEICOKHX MacTOT (BO3MOXKHA TaKXKe pas-
OMBKa H Ha YeThpe MOJJAHANa30Ha, B 3TOM CJydae CJAEAyeT
Hecxoagbxo H3MEHHTb CXeMy H MeyaTHYI0 IJaTy, a TaKxKe
pacro,foxxeHue’ JaMI mepen 9KPaHOM).

IIBeTomy3bikanpHOe ycTpodicTBO (puc. 1) cocToMT H3
TPeX OCHOBHHIX GJIOKOB: IIpeJBapUTENIbHOrO YCHJHTENS Ha
tpansucropax Il u T2, Heo6X0AUMOro 1151 yCHJIEHHS 3BYKO-
BOf 4acTOTHI, CHEMaeMofi ¢ HY HeTeKTopa, Tpex (uabTpOB
Ha TpaHsHcrope T3 u Tpex ycuauTeleidl MOLIHOCTH, COGpaH-
HBIX N0 aHaJIOTHYHBIM COCTaBHBIM cxeMaM (Ha puc. 1 — Ha
Tpansucropax T4 u T5). Harpyskamu ycuiutenein ciayxar
MHKPOJIaMIIBI.

B 3aBHCHMOCTH OT NpPONYyCKaeMBIX 4acToT (BhIGpaHHO-
TO yHc/Aa KaHaJoB) B (HIbTpPe KaXKAOT0 KaHa/jla e€MKOCTH
KoHzeHcaTopoB CS8—C5 wuMeIOT HOMHHAJBI, YKa3aHHbE B
taba. 1, 2. Juonx /! Heo6XOoAMM AJf BhIJEJEHHS Ha BXOoje
YCHJIHTeJIS] MOILIHOCTH OTPHLATENbHOM COCTaBJSIONIEH C TEM,
4yro6bl TpaHsucTop T4 Obln Bcerpa oTKphiT. Ha Bxoa mo-
JaeTcsa curHaia HemocpeactseHHo ¢ HU perekropa mnpw-
eMHHKa.
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$— punsmpy 2

Y punempy 3
Puc. 1. TlpuHuunuadabHas cxema ycrpoficTsa
Tabauya 1 Tabauya 2

et C, ixd LBer c, mxd

Kpacuniit 0,1 KpacHtit 0,1
enenuit 0,03 JKentoift 0,047
Cunuti 0,0t 3esenblit 0,022

Cunuit 0,01

Jna OTKJIIOUeHHs1 NUTAHHSA YCTPOHCTBA CJYXKHT KJaBHLI-
Hbli BbIKJIOYaTeab Bl, pacno/oXeHHBHIH CBepxy mnpHeM-
HHKa.

PesncTopnl, HCNoJib3yeMble B KOHCTPYKUMH,— YJIM naun
MJIT —0,125. D/eKTPONHTHYECKHE KOHAEHCATOPbl THNA
K50-6, eMkoct s GQHJALTPOB B3ATH M3 HaGOpOB, mpoja-
BaeMhlX B pajHoMara3uHaxX. TPaH3HCTOPH M IHOAMI, 32 HC-
KJIoueHHeM TpaH3ucropa T5, MOryr OBITb HCIOJb30BaHBI

. JIo6ble HU3KoyacToTHHe. Jlamnm JI1 —ma 2,5 B, 75 MA.
B03M0:XHO HCHOJNIb30BaHHE MHKDPOJAMIl Ha HamnpsixKeHHe
9 B, HO B 3TOM cayyae notpebaseMas MOIIHOCTb YBeJHUHTCS
B-1,5 pasa, a uyBCTBHTeJNbHOCTb YMeHbluTCs B 1,3 pasa. He-
Nno/Mb30BaHHe JaMI OT KapMaHHOro (oHapsi 3HAUHTEJbHO
YCJIOXKHUT KOHCTPYKIIHIO CHCTEMbI H3J1ydaTeNH — 3KPaH H Io-
TpeOyeT elle ORHH KackKaj (Ha MOIIHOM TpaH3HCTOpe) B
yCHJIMTEJIe MOLIHOCTH.

MoHTax BLHINOJHEH Ha IJaTe NpeJBapHTe/bHBIX YCHJIH-
tesell U GUALTPOB (MEYaTHHIM CNOCOGOM) M Ha mJjare yCH-
JHuTeJsell MOITHOCTH (HaBeCHHIM MOHTAXOM).
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DKpaH, Ha KOTOPOM MPOUCKOAIT CMEIl€HHEe LBETOM, Mpe-
CTaBJifieT COGOH Bax<HeHUIMH 3JeMeHT BCefl KOHCTPYKLHH.
On cocrout u3 tpex cjoeB (puc. 2). Daarogaps AByM cJI0sSM
TpyHox nuamerpoM |—I1,5 MM, pacrnosioxeHHBIX TmepIeH-
AUKYJASPHO APYr LpPYFy, paccesHHe IIBETOB IPOHUCXOIHUT
IpaKTHYECKH IO Bcel mJomanu skpana. Heob6xommmo Tak-
’Ke OTMETHTb, YTO CBET MONafaeT TOJbKO Ha 3KpaH H He
BH/leH Ha IIKaJe pafMONpPHEMHMKA, BCJEACTBHH Yero KOH-
CTPYKUHSA CHCTEMBI H3JIy4aTesb — 2KPaH 3HAUHTENbHO YIpo-
uiaercs. :

IMocnenoBarenbHOCTh IpoLlecca H3rOTOBJIEHHS SKpaHa
TakoBa. M3 kopmyca IpHeMHHKa BBLIHEMAIOT XPOMHPOBaH-
Hble IJIAHKH H IEeKOpaTHBHYIO ceTKy. C JIeBOro KOHUA TIJIaH-
KH yKopauuBaloT Ha 10 cM, a ceTrky — Ha 9,5 cM, nocse uero
0,5 cM ceTKH BHIrHGAIOT MOA NMPAMBIM YIJIOM HapyXy (3TOT
KOHell 6yJeT coCcTaBJATbh OLMH U3 KpaeB OGpaMJ/ieHHs dKpa-
Ha). Bcio saumHiOI0 maactMaccy Ha miomanu 10X10 cM
BLIGHPAIOT KaJIOM Nas/IbHHKA, Kpas NOApPaBHHUBAIOT, MOCJE
Yero yKOpPOUEHHBIE CETKY U IUVIaHKY BCTaBJSIIOT Ha NMpexHHE
Mecta. B o6pa3oBaBminkcs KBaApaT BKJAEHBAIOT IJIACTHHKY
pasmepom 10X 10 cM M3 OpraHM4eCKOro CTekJa TOJLIHHON
3 MM. Jlasee paccenBaloniye. CJIOH 3aNOJHSAIOT CTEKJISHHBIMH
TpyOGKaMH WJIH naJjoukamu guamerpom 1—I1,5 mm. ITepBhiit
cJoil (BepTHKaJ/bHBIA) He NPHKJIEHBAIOT K KOpnycy, a Tpyo-
KM C 3aMeTHBIM YCHJIHEM BCTaBJSIOT BIVIOTHYIO K IJIAaCTHHE
M3 OpraHHYecKOro ‘creksaa. BTopo# c/iofi (rOpH30HTaJbHBIN)
HaKJaZbBAIOT Ha NEpBBHIl M NPUKJIEHBAIOT €ro K KOPIyCy.

JlaMnbl yKpenJsliOT B YK€ HMEIOLIHXCH KPYIVIBIX OTBep-
CTHAX C 0GpaTHOM CTOPOHBI OTCEKa NMUTAHUA pagHONpHEMHH-
ka (puc. 3).lIpenBapuresibHO MOJ HUX NONKAAABIBAIOT TOH-
Kylo ¢oJbry, a Hocje YCTAaHOBKH JlaMI 3TH OTBepCTHA 3a-
KJIENBaIOT CBETODHIBTPaMH.

BbIBOIB J1aMINI COENMHAIOT C NJATOH YCHAHTENeH MOlIL-
HoctH mpososom [13J1 0,2.

ITeuaTHyl0 MJAAaTy C AeTaNSIMH HOCJA€e HACTPOAKH yCTaHaB-
JIMBAIOT cJeAyiomum o6pasoM. K3 TOHKOro JHCTOBOrO AIOp-
aJIIOMHHHSI BBIPE3AlOT JABe IVIACTHHKH pa3MepoM 5X15 MM
(puc. 4), B KOTOPLIX CBepJIAT IO JBa OTBEPCTHS AUaMETPOM
3 MM, mocJie yero NJIACTHHKH CTHGAIOT MOJ, MPAMBIM YIJIOM.
STHMH YroJKaMH NEYaTHYIO IJATy KpenaT K ABYM BHHTaM,
NPUKPEIJIAIONIMM IpOMKOrosopHrens. Ilnara Takum o6pa-
30M OyZeT HaXONUTbCSl Ha JHE PaflMONPHEMHHKA, AeTalsAMH
BHYTpPb LIACCH.
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Puc. 2. Koucrpykuus skpaHa: I-——nopnoxka (opraHaueckoe
cTeks10) 2 B 8 — cylod TPYGOK (CTeKJ0)

O ©O
D O¢ J o3

O O i

O 1
5
Puc. 3. Pacnonoxe- Puc. 4. 3aroroBka
HHe JlaMn Ha oTce- KpenexkHOro YroJka
Ke NHTaHHA MNpHeM-
HHKa

finama ycumimened
MOUHGCITIL

Puc. 5. PacnonoxeHne neyaTHOH mJjaThl H [JaThl ycuautenedl Moii-
HOCTH Ha IIAcCH NpPHEMHHKA

YCHUAUTENH MOIIHOCTH COGHPAIOT HAa OTAENbHON MJjare
pasmepoM 60X25X2 mMMm. 3Ty miaTy NPUKJIEHBAIOT K
NeyaTHOR IJiaTe paJHONPHEMHHKA H K IIACCH, KaK NOKa3a-
HO Ha puc. 5. Ha 3TOM Xe pucyHKe IOKa3aHO pacnosoxe-
HHe [leyaTHOH I/IaThl HA LIACCH paAHONPHEMHHUKA,
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Puc. 6. TIpHeMHHK C I1BETOMY3bIKaJbHEIM YCTPOMCTBOM: @ — YCTPOM-
CTBO KHONMOYHOrO BBIK/IOYaTeJsl; 6 — BHEIIHHH BHL

KHONOYHBIA BBHIK/JIIOYATeNb NMHTAHHS CAENAH H3 BBHIKJIO-
yaTessl OT HAcTONbHOM Jammbl. OH Kpenutcs K 640Ky KIIE,
€ro pacnoJioXKeHHe OTHOCHTENbHO 3JIeMEHTOB paJHONPHEMHH-
Ka II0Ka3aHo Ha puc. 6.

Hacrpoiika 1BeTOMy3bIKaNbLHOTO YCTPOACTBA CBOAUTCH K
noaGopy ONTHMAJbHBIX PEXXKUMOB BCEX KacCKaJOB M MOJOC
nponyckaHus Tpex ¢uabTpos. Peaucropom RI ycranaBJsuBa-
10T KOJIJIEKTOPHHII TOK TpaHauctopa T/, paBumii 0,3 MA,
pesuctopoM R4 moaGupaloT KOJJIEKTOPHBIA TOK TPaH3HCTOpa
T2, paBamiéi 0,5—0,8 MA. 3arem ycranaBauBaloT Ko3thodu-
HHEHT YCHJeHus OGHUABTPOB OAMHAKOBHIM [/ BCeX Tpex
KaHasaoB. [lonocy nponyckanus ¢uUJIbTPOB NOAGUPAIOT NPH
nomomy pesucropoB R10 u R11, BMecTO KOTOpBIX Ha BpeMs
HACTPOHRKH CTaBAT moTeHuHoMerp. HaKoHen, B pexkume MoJ-
YaHHS NpUeMHHMKa noabupaior pesucrop RI/2 TakuMm obpa-
30M, 4TOOH Jlamna JI/ Geljla Ha nopore 3aropaHus.

B 3ak/ioyeHHe XOueTCss OTMETHTb CPaBHUTENbHO HeGOJIb
mwofi motpebasembii Tok (50—60 MA npu HanpsKeHHH
9 B), KoTOphlfi MO3BOJIIET YCHEIIHO HCIOJNb30BaTbh ONHCAH-
HOE YCTpPOHCTBO B NEPEeHOCHBIX NpPHEMHUKAX, MMEIOLIHX HC-
TOYHHMKY MHTaHHA GOJILIIOH eMKOCTH.



YCUIUTENM HU3KOHM YACTOTHI

YCUIMTEND HY MOLLHOCTBLIO 130 Br
A. BAEB

Ycunutean npegHasHaueH ans paGoThl B aHcaMOJe d7eK-
TPOMY3bIKaJbHBIX HHCTPYMEHTOB HJIM BBICOKOKaYeCTBEHHOTO
BOCNpPOM3BEJeHUS 3BYKa KaK OT MOHO-, TaK H OT CTepeo-
(oHHUECCKHX 3BYKOCHHMaTeJsefl, MarHuTOGOHOB H pafHONpPH-
eMHHKOB. OH MOXET HCHOJIb30BAaTbCl M Kak KBaapadoHH-
YeCKHH NPH COOTBETCTBYIOLIEH PacCTaHOBKE U NMOJKJIIOYEHUH
3BYKOBLIX KOJIOHOK (cM. «Pamuo», 1972, Ne 9, c. 36).

Bosabmolt 3amac MOIIHOCTH yCHIHTENS ¥ LIMPOKHE Ipe-
JeJibl PeryJupoBKY YPOBHsS I'POMKOCTH MO3BOJISIOT HCHOJb-
30BaTh €ro AJ/1s1 03BY4YMBaHHS NOMeLIeHHH MJIOMIAAbIO OT e-
CATKOB [JO COTEH KBaApPaTHbIX METPOB H Jdaxe OTKPHITBHIX
nJiowazen.

B komnaekTt ycrpoficTBa BxoAAT ycuaurean HU u uernipe
3BYKOBbIE KOJIOHKH.

Yenaurenb coaepKUT nBa ONHHAKOBBIX HE3aBHCHMBIX
YCHJIMTE/bHBIX KaHaJja; MakcuMaJjbHasi MOLIHOCTb KaxJOoro
65 Br. CompoTuBjieHHe Harpy3kM KaxIoro kKaHaiaa 14 Om.
IMonoca ycunuBaeMblx YacTOT N0 3JIEKTPUYECKOMY TPAaKTy
cocraBaser 20—40 000 I'u npu kKospuuuenTe HeaUHEAHLIX
HckaxeHuil ne Gosee 0,6—0,89%, mosoca apdekTHBHO BOC-
NPOM3BOAIMLIX 4YacTOT aKyCTHYeCKMMM arperatamu 50—
18000 I'u. UyscTBuTENbHOCTL ycuautenas co Bxomos I u 2
cocrasasier 0,5—0,6 mMB, co Bxoga 8—20 MB, co Bxoma 4—
0,8 B. OOfmee KOJHYeCTBO BXOJOB BOCEMb. PerynnpoBka
-treMbpa pasgenbHas: Ha yacrorax 40 I'm u 15 kI'n, =15 nb.

[Tutaercs ycuauTesab OT CETH NepeMEHHOrO TOKa Hamps-
kennem 220 B. Ero pasmep 170X416X270 mm, Macca
15 kr.

B kax[xo#l 3ByKOBOH KOJIOHKE HOMHHAJbHOH MOILHOCTbHIO
30 BA ycraHOBJeHO MO ImIecTb AHMHAMHYECKHX TOJIOBOK
4T'1-28 u nBe 3I'J1-31. Pasmep 3BYKOBBIX KOJOHOK 770X
X 520X%220 MM, Mmacca 12 kr.

INpuHuunuanbHas dJeKTpUUECKasi CXeMa OLHOro M3 ABYX
KaHaJoB ycuauteass HU usobpaxena Ha puc. 1 (610K nura-
HHs OOLHH [Jsi 060HX KaHau0B). MHKPODOHHbBIE YCHIHTENH
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cobpaHbl Ha TpaHaucropax TI—T4. [Ina nonydyeHus Xxopo-
IIero OTHOLIEHHS CHTHAJ/LIYM H BBICOKOrO BXOLHOTO COMPO-
THUBJIEHHS] MX NepBble Kackalpl cOOpaHbl Ha MO0JEBHIX TPaH-
sucropax. Kackaael oxBaueHbl OTpHLaTeJbHON OGPaTHOM
CBfI3bI0 N0 TOKY (uyepe3 pesuctopbl R3 u R13), 6aaronaps
ueMy OHH 00/1afalOT BBLICOKMM BXOAHBIM CONPOTHBJEHHEM
BO BCeM JiHanasoHe pabouux yactoT. Jlis cHUXKeHHSs BBIXO.-
HOTO CONMPOTHBJIEHHSA MEePBHIX KaCKaZOB TOK HCTOKa BhHIGpaH
nocratoyHo GosbmuM — okosno 0,8 MA. Hecmorps Ha 3To,
YpOBeHb LIyMa Ha HX BHIXOAAX OYeHb MaJ, TaK KakK LIyMbl
NOJIeBLIX TPAH3HCTOPOB HE 3aBHCAT OT TOKa B KaHale.

Co crokos TpanaucropoB T/ u T3 cHrHa/jbl NOCTYNAloT
uyepe3 pasnenutenbHble KoHAeHcatopnl C2 u C6 Ha BTOpBIE
Kackajbl ycuaurenefl, cobpanHbie Ha Tpauauctopax 72 n T4.
Pesucropel R4, R6, R14 u RI6 aBasworcs sneMeHTaMu 06-
paTHO# cBfi3H, a pe3uctopbl R4 u R14, KpoMe TOro, cayxar
oas noa6opa M CTaGMIM3aLUH pekuMa paGoThl TPAH3HCTO-
poB. [Tepemennble pesuctopbl R7 u RI7 cayxart pas pery-
JINPOBKH TPOMKOCTH CHCHAJIOB, NOCTYNAIOWKX HA MHKpodoH-
Hble YCHJIHTEJIH.

Tpernit Kackaj yCHJIHTENbHOTO KaHasa co6paH Ha Jam-
ne no o6bluHOA cxeMe ycuAuTens Ha pesucropax. Kpome
CHTHAJIOB ¢ MHUKPO(OHHBIX YCHAHTeNefl, HA YIpPaBJAAIOLLYIO
CeTKy J/aMIbl TPeTbero Kackafla MOXeT NOCTyNnaTh CHTHal
co Bxofa 3 OT 3BYKOCHUMAaTesel 3JEKTPOruTap H/AH 3JeK-
TPOHPOHTrpPHIBAIOLIUX YCTPOHCTB. BXOAHOE CONpPOTHBI/EHHE CO
Bxozna 3 BeiGpano GosbwnM (1,5 MOM) ucxoast u3 TOro, 4to
nbe30KepaMHueCKHe 3BYKOCHHMATeJH HMeloT GOJbIIYI0 OT-
Zauy B 06/1aCTH HH3KHX YacCTOT NpH 6GOJIbLUIOM BXOZHOM CO-
NPOTUBJEHHH YCUJIHUTEJS.

C Hnarpysku Tperbero kackaga (R21) curmanbel mocry-
natloTt Ha OOIWMHA peryasiTop rpoMkoctH R23 u nanee — Ha
pasnesbHble (N0 4aCTOTaM) peryasTophl Tem6pa.

Boikntouatenu Bl u B2 cnyxaTt Ans OTKJIOYEHHs mep-
BbIX KaCKaJOB YCHJHUTeJNs1 B TeX CJyuasiXx, KOrla Ha HHUX He
NOMAlOTCA CHTHAJBL. B NPOTUBHOM ciydae Hapsy C HoJes-
HBIM cHTHa/lo0M OYAYT YCHJAMBATbCA H COGCTBEHHBIE LIYMbl
nepBbIX KacKauoB.

Ko Bxoay 4 Moryr noak/aioouaTbcss MarHuTOQOH, 3JeK-
TPOOpTaH HJH paJHONPHEMHHK.

[ocne uenell perysupoBkH TeMGpa CHrHaJ/bl MOCTYHAIOT

g 7—748 33
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Ha yYeTBepPTHIH KacKajf YCUJEHHsA, COOPAHHBIH Ha JIeBOM IO
cxeMme Tpuoze Jamnbl J12. Ero aHox 441 yJaydlleHHs 4acTOT-
HOl XapaKTepHUCTHKH U YCTPaHEHHs BO3MOXKHOCTH CaMOBO3-
OyKIeHUs yCHIUTENS HA yJAbTpaHu3Kux yacrorax (1—6 I'n)
HernocpenCcTBEHHO OJAKJIIOYEH K CeTKe NPaBoOro TpHoaa Toi ke
aamnbl. Koppekrtupylouiass uenb R3I1CI6 cayKuUT IS KOM-
MeHCAUUH YaCTOTHBIX HCKaXKEHWi, BHOCHMBIX MEPeXOXHbIMH
KOHJEHCATOpaMH M Pe3UCTOPaMH YTeUYKH B LENsAX yrnpasJsio-
UIHX CeTOK JaMN NOCJAeAYIOUHX ()a30HHBEPTOPHOrO U BbI-
XOJIHOTO KacKaJIoB.

Hdans ycrpaHenus ¢oHa NepeMeHHOro TOKAa HaKaJ/bHble
HUTH Jgamn JI/ u JI2 nutaloTcsl MOCTOSIHHBIM TOKOM, MOAa-
BaeMbIM C BBIAPAMHUTENSA, cOGpakHoro Ha auonax 17, [18.
C 3Tolt XKe Uenbi0 B lLenb Hakasaa Jjamnel JI3 ¢ genuresns
R55, R56 mogaerca mMoOJOXKHTe/JNbHOe (OTHOCHTEJbHO KAaTo-
na) nHanpskeuue 50 B.

[Tocne dasounsepropHoro kackaga (J/12) curuansl ycu-
JHUBAIOTCA KackaioMm Ha namie J/I3. ConpoTHB/IEHHS pPe3UCT-
POB B AHOAHBIX LEMSIX TPUOLOB 3TOH JiaMIlbl BHIGPAHbBl Tak,
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Puc. 1. Tlpusyunua/bHas cxema ycuadreas
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u4To6bl MOJYYHTb MAaKCHMaJibHOE HEHCKaXK€HHOe HampsiKe-
HHE Ha YNpPaBJSAOIIMX CETKaX BHIXOJLHBIX JaMIL

Anonneie nenu namn JI1, J12, JI3 nuraiotca uyepes pas-
BsasbiBaoiuue ¢uabrpel R27C10, R37C17 u R43C20, yctpa-
HsilolIMe (OH NepeMeHHOr0 TOKa ¥ NpeJoTBpallaioniue napa-
3UTHYIO CBSI3b MEXIY KacKafaMH YCHJIHTEJN .

OKoHeyHBIAI KacKaj YCHJHTeJs MOIIHOCTH cO6paH Mo
IBYXTaKTHOH cxeme Ha naamnax JI4 u JI5. CMmemenune Ha
ynpaBJsiiollve CETKH JaMI OKOHEYHOro Kackaja Nojaercs
OT OTJEeJbHOTO BHINIPSIMHTEJS, coOpaHHOro Ha auoxe J19.
[TepemenHblit pesuctop RS9 CAYKHT A YCTAHOBKH BeJH-
YHHbl HaNpsI)KEHHs CMeIleHHs Ha YNpaB/sOIUX CeTKax
—b58 B. Ilpu 3TOM HanpsixkeHAH TOK IOKOS KaXKAOH H3
BBIXOJAHBIX JaMmn coctaBiser 40 MA. IlepeMeHHbIfl pe3ucrop
R47 npenHa3HaueH A/ BbIpaBHHBAaHUS HampsKeHUH cMme-
IeHHs1 Ha YNpaBJSIOLUX - CeTKax, a pesucrop RH2 — npas
YJCTAHOBKH HaNpsKeHHs1 Ha 3KPaHHOM ceTKe Jjamnbl JI9,
PaBHOTO HANPSXKEHHIO Ha SKPAHHOH ceTKe JaMmnbl JI4. Bu-
KaouaTeab B3 npenHasHaueH IUIS OTKJIIOUEHHS HaKaJja Bhl-
XOJHBIX JIaMIl B TeX cJyuasx, Korja He TpeGyeTcst OJJHOBpe-
MeHHast pa6oTa 000UX. YCHJIHUTENbHbIX KaHAJOB.

Jns CHUXKEHUS HeJMHeHHBIX HCKaX<€HHH U BbIpaBHHBA-
HHSl YaCTOTHOH XapaKTEPHCTHKH NOCJeJHHEe UYeThipe KacKa-
Ila YyCHUJHTeJs1 OXBauyeHbl INIyOGOKOH oOTpuuaTeNbHOH 06paT-
HOi cBs3plo. Ee curunas nomaercs co BTOpHUYHOA OOMOTKH
BbixofHOrO TpaHchopmartopa Tpl uepes pesucrop R53 B nenb
Katoja JieBoro Tpuoxa Jammel JI2. KonpeHcatopn C23 u
C24 ycTpaHSIOT BO3MOXHOE CaMOBO30YXKIEHHE YCHUIHTENS
Ha yJabTpa3BYKOBbIX yactotax (40—200 xI'm).

KOHCTpYyKTHBHBIE [aHHble BBIXOZHOrO TpaHchopmartopa
Tpl npuBenensl B Taba. 1 u Ha puc. 2. OH cobpaH Ha Mar-
uuronposoze 11124 X 57, okHo 24X 60 MMm.

Tabruya 1
O6MOTKa YHcso BHTKOB TIposoa
1-2 20 I12B-2 1,25
8—14 1900 I2B-2 0,31
5—6 40 I9B-2 1,25
7—8 1900 I12B-2 0,31
9—10 20 I19B-2 1,25
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Ecnu ycunurennb 6yneT HCMOIb30BAThCS € APYTHMH aKy-
CTHUECKMMH arperaTaMH, CONpOTHBJIEHHE 3BYKOBBIX KaTy-

IIeK T'0JIOBOK B KOTOPHIX CYLIECTBEHHO oT/iuuaercs ot 14 Oy,
cjelyer OnpeneJuTh HOBOE YHCJO BHTKOB BO BTOPHUHOi 00-

MOTKe BBIXOZHOro tTpancdopmaropa no opmymnam:

Ru
n= l,l l/-mn
w, = n - 2100,

rie n — koadounuedt Tpadichopmanuy;
Ry — conpoTuB/eHrne 3BYKOBBIX Karyiiek, Owm,
Wy — HOBOE UYHCJIO BHUTKOB BTOPHUUYHOH OOGMOTKH TpaHc-
t¢opmatopa.
Jaunbie cereBoro Tpanchopmaropa I'p2 yKasaHo B
TabJa. 2.
86)H BHINONIHEH Ha marHutonposone [132X42, okno 32X
X80 mm.

Tabauya 2
O6MOTKa UYHcsio BHTKOB IMposoa
1-2 800 »B-2 08
3 Omun cfioft M3JI1IO 0,1
4—-5 1030 [”B-2 041
6—7 1030 [1PB-2 0,41
8—9 47 M"B-2 1,25
10—11—12 11412 [2B-2 0,8
18—14—15 22-1-22 ™B-2 0,51
16—17 190 [2B-2 0,18
18—19 80 [?B-2 0,29

Ipoccenn Jpl conepxur 900 ButkoB npoBosna [19B-2 0,41,
marauTonposox — 11120 < 20.

CMOHTHPOBAaH YCHJIUTENb Ha LIACCH W3 AIOPATIOMHHHSA
pasmepoM 400X260X55 mm. CBepxy Ha IIaccH yCTaHOBJIE-
HBI JIaMilbl, TPaHCHOPMATOPHI U 3JEKTPONUTHUECKHE KOHIEH-
catopnl (puc. 3). Manora6apuTHble JeTajnn — TPaH3UCTOPHI,
IHOJBI, PE3UCTOPbl ¥ KOHAEHCATOPH pa3MelleHbl B MOABaJe
maccu (puc. 4). OpraHel HAaCTPOAKH YCHJIHTENS] YCTaHOB-
JeHb Ha mnepefHed naHeau. Kopnyc ycuiautens H3roTos-
JeH u3 (aHepnl, haHepoBaH U NMOKPHIT JJaKOM. B maccu Bo-
kpyr aamn ['Y-50, a Take B HHXKHeH W BepXHeHl CTeHKax
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KOpnyca AJs BEHTHJ/ISILUM [POCBEpJIeHbl OTBEPCTHS AHAMET-
pomM 5—6 mwm.

[Tpu MoHTaXe YCHIHTENS HYXKHO CTPEMUTHCA K TOMY,
4TOObI COeNHHHUTE/NbHblEe NMPOBOAA ObLIM BO3MOMHO KOpoOUe,
B OCHOBHOM MOHTHPOBaTb Je€Ta/iM Ha JenecTkax MaHenaed
JaMmi M nepeMeHHbIX Pe3UCTOpoB. Bce 3asemJiseMble LelH
YCHJIHTEJS KeJaTeNbHO COeJHHHTh C LIACCH B OXHOH TOUKe,
Jiyullle BCEro — OKOJIO MEepBOIt JaMIIbl,

Bo usGe:xanue HaBOJOK NEPEMEHHOr0 TOKA Ha BXOIHbIE
JaMnel HaKaJibHble end Jjgamn ['Y-50 He 3azemJasior.

/

3 ooV
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Puc. 2. Pacnonoxenue 06MOTOK BbIXOZHOFO TpaHchopMartopa

s skpaHupOBaHHUs BXOJHBIX KacCKagOB YCHJIUTENS HA
IHE Koprhyca 3aKpermsiioT JIMCT JIYXKeHOH XecTH, KOTOPhIH
COEMHHAIT C maccd. BxomHbie Kackajabl, COOpaHHbBIE HA
TPaH3UCTOpaX, B MOABaJe MACCH OTTOPOXMEHHl MeTajaauge-
CKHUMH CTEHKaMH.

- Jlns ymo6cTBa mepeHOCKH W pacCIUMpeHusi 3KCRJAyarTailu-
OHHBIX BO3MOXKHOCTEH YyCHJHTEJNR K HeMy OblIO U3TOTOBJAEHO
UeTsipe 3BYKOBBIX KOJIOHKHM 3akpbiroro Tuna. K kaxmomy
YCHAHTEJNbHOMY KaHaJy MNOAKJYAIOTCA HOCASA0BATENBHO
IBe KOJAOHKH. CXxeMa COefHHEeHHA FOJMIOBOK B KOJIOMKAax HO-
KazaHa Ha puc. 5. Bce BoceMd OAOBOK YCTaHABAHBAIOT
Ha nepefHefi mawenu KOJMOHKA, B3auMfioe pa3mellleAve HX
NoKa3awo Ha puc. 6. XoTA HUKHASA rpadHyman 4acTora, 3¢-
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Puc, 3, PacnonoxeHune getaneil Ha waccu (Bujg cBepxy)

Puc, 4, PacnonoxeHune pgeTtaneli Ha waccn (BUA CHU3Y)



¢dexkTHBHO BoOCmpOH3BOAMMAasn Kaxnofi rososkoit 4I'J1-28,
cocraBaser 63 T'n, 3a cuer yBennMueHusi (CyMMHpPOBaHHA)
momane#t aAucddysopos, moxbeMa YacTOTHONH XapaKTepHC-
THKH B ycuautene Ha 15 1B Ha uacrore 40 I't u Goabiioro
3amnaca Mo MOILHOCTH 3BYKOBble KOJOHKH 3¢ (eKTHBHO BOC-
NPOM3BOASAT yactoThl ot 45—50 .

Ecau Gosbuiofi BBIXOLHOH MOLIHOCTH He Tpe6yercs, K
KaXJ0My KaHaJy MOXHO MOAK/IIOYATb N0 OLHOM 3BYKOBOMH

Puc. 5. Cxema coelHHeHHs NHHA-
MHYECKHX TOJIOBOK

KoJIoHKe. [lepennne nanesn KOMOHOK M3rOTOBJEHH H3 (aHe-
pbl ToIKMHON 15 MM, 60KOBble — 10 MM W 3aJHHE CTEHKH —
6 mM. [l1s BIpaBHMBaHHS 4aCTOTHBIX XapaKTEPHCTHK H HC-
K/IIOYeHHS! H3/MyuyeHHsn Ha3aJ KOJIOHKH 3amOJIHEHbl BaTOM.

ITpu BocmpousBeneHHH CTepeOPOHHUECKUX NMPOrpPaMM KO-
JIOHKH, NMOJKJIOUEHHble K OJHOMY YCHJHTEJIbHOMY KaHaly,
CTaBAT PSAJAOM, BIVIOTHYIO HJIM OXHa Ha Apyryio. Paccrosnue
MeXIy napaMH BBIOHPAIOT B 3aBHCHMOCTH OT NOMELIEHHS
(3—6 m).

ITo oxoHyaHHM MOHTaXa, He BCTABJSAA JaMI, BKJAIOYAIOT
ycunuteab B ceTh. Ilpn HanaxuBaHMH ciefnyer cob.ionatb
Mepbl Ge30macHOCTH, IOMHS, YTO B YCHJIMTENE NPUMEHEHO
Boicokoe (4700 B) nampsxkenue. Ilocsie BKAIOUEHUS MpPOBe-
PAIOT Ha/lM4He HANpsI)KeHHH Ha BBIXOAAX BHIIpSIMHUTeJeEH, Be-
JUYHHBI KOTOPBIX 6€3 JlaMI HNOJIXKHBI GHITh HECKOJBKO Bhille
YKa3aHHBIX Ha cXeMe. 3aTeM MPOBEPSIIOT PeXKHUMbl PaGOThHI
TPaH3UCTOPOB H, €CJIH OHH OTJHYAIOTCA GoJiee yem Ha 207,
noaGopoOM COOTBETCTBYIOIIHX DE€3HCTOPOB yCTaHABJHBAIOT
TpeGyeMbIi pexuM.

Hlanee nepemeHHBIM pe3ucropoM R59 ycranaBauBaioT
MaKCHMaJbHOe OTpHLaTeNbHOE HaNpsiKeHHe, MOJBOAUMOE K
JamnoBbiM mnaHensaM Jgamn I'Y-50. JIBHXKOK nepeMeHHOro
pesncropa R52 craBat B cpenHee noJoxenue. [locae satoro
BCTaBJAIOT JaMnbl. BO3MOXKHO, YTO mocJje mporpesa Jam
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Puc.. 6, Tlepepnsas naHelb aKyCTHYECKOH KOJIOHKH

ycuauTeab BO3OYIHTCH, TOrAa CjeAyeT NOMEeHATb MeCTaMH
BBIBOJIbI BTODHYHOH OGMOTKH BBIXOZHOrO TpaHcdopmaropa.
IlepemeHnHBIM pe3ucTopoM R52 ycTaHaBAMBAIOT HAa 3KPaHHOM
ceTKe JaMnbl JI5 HanpsiKeHHe TaKOH e BEeJHUYMHBI, KaK Ha
cetke Jamnel JI4. Pesucropamn R59 u R47 ycraHaBiuBaioT
Ha ynpaBasiomux cetkax jamn JI4 u JI5 nanpsxenue 58 B
(npu 3TOM HanpsiXKeHHH aHOAHBIA TOK IIOKOSI KaKJO# JlaMIIbl
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6yaer coctaBaatb 40 MA). TIpoBepsioT pexkHMEl OCTA/bHBIX
JaMIL.

B 3akJ10yeHne MPOBEPAIOT OTCYTCTBHE BO3OYXKAEHHS yCH-
JUTeJs Ha YJAbTPAaHH3KHX M yJAbTPa3BYKOBEHIX 4aCTOTaX, HJs
uero K BbIXOLY YCHJHTe]s! HOAKII04al0T BOJbTMETD NepeMeH-
HOro TOKa HJIH 3JEeKTPOHHBbIH ocuuanorpad. STy NpoBepKy
NPOBOAAT Ha XOJNOCTOM XOAYy YcHauTeas (6e3 Harpysku).
B cayuae caMoBo3GyXKIeHHs Ha YJAbTPaHH3KHX 4YacToTax,
ero ycTpansior nopfopoM HOMHHana Konnencatopa CI6,
Ha YJbTPa3BYKOBHIX — NOAGOPOM HOMHHAJa KOHIEHCaTo-
pa C28.

Ec/m TakMM TyTeM YCTPaHHTb CaMOBO3CYXKJeHue He yna-
eTcsi, YBEJMYHBAIOT CONpPOTHBJIEHHe pe3ncTopa 0OOpaTHOH
cBsA3n R53. Tlpu 3TOM HYXKHO NOMHHTh, YTO TaKoe yBe/aHue-
HHe MOBhHIIIAeT HeJIMHeAHbIe HCKaXKeHns H OH.

YCHUIUTEND HU3KOHA HYACTOTbl COBPEMEHHOIO
PARUOKOMINEKCA

(no marepuasam 3apybeHHbLX UCTOUHUKOB)
8. RIOKOB

Pannokomniexco kaacca Hi-Fi cocrost o6biuno u3 psana
(YHKIHOHAJbHBIX YacTel, GOJbIIHHCTBO H3 KOTOPHIX MMEET
CBOM HCTOYHHMKH NUTaHusa. MarauutodoHsl uacto cHaGxaioT
ellle ¥ COGCTBEHHBIMH YCHJINTENSIMH MoOLHOCTH, OHaKO ecan
MariuToQoH cunTaeTcsa OTHOcHMmHMcH K kJaaccy Hi-Fi, To
3TO ellle 0O3HayaeT, YTO BCE €0 YacCTH, BK/IOYas YCHIHUTEND
MOILHOCTH H BCTPOEHHBIE 'POMKOTOBOPHTENH, OTBEYAlOT BHI-
coknM TpeboBanuaM. Muorue maruutodons Kjaacca Hi-Fi,
nanpumep «Philips-4407», «Grundig TK-248», umeior oko-
HeuHble YCHJHUTEJH C BBIXOZHOHN MOIIHOCTbIO 2X4 Bt mpu
Koa(dunnenTe Heannefnslx uckaxkenuii 1o 109%. Ouesnano,
YTO ¢ TaKHM YCHJHTeJeM MarHutoQoH He MoxKer obeche-
UNTb BbICOKOKaUeCTBEHHOE 3BYKOBOCIPOHM3BeJeHHE.

Bosnbmas yacTb COBpeMeHHBIX paJHOKOMILIEKCOB KJjacca
Hi-Fi npencrasnser co6ofl crepeodonudeckue ycTporicTaa.
Tunnynas cTpykTypHasi cxeMa NOmoGHOrO paiHOKOMILJIEKCA
npuBenena Ha puc. 1. Mcnonbsyemble npu Bcex Bupax pa6o-
Tbl JIMHEHHble TNIpelBapHTe/IbHble YCHJIHTENIH H YCHJHTENH
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MOILHOCTH C aKyCTHYeCKHMH CHCTEMaMH 31ecb 0603HaueHHbI
coorBeTcTBeHHO [-¥6, 2-¥6, 1-¥7, 2-¥7, I-I'pl u 2-I'pl *. Ha
BXOIbl NpeNBapHTEIbHBIX YCHIHTeNeH BKJ/IOUEHBl peryJsiro-
pbl TPOMKOCTH, 8 MEXAY NpeABapHTENbHBIMU YCHIHTEISMH
M YCHJIMTE/SIMH MOLIHOCTH PacHOJIOXKeHbl PeryasTopsl TeM6-
pa ¥ yacToTHble (QHJIbTPH, O Ha3HAUEHHH KOTOpPHIX Gyaer
ckasaHo Huxe. MCTOUHHKaMH BXOZHBIX CHIHAJOB MOTYT
6bITb pafMOBellaTeIbHBIA NpHEeMHHWK ¢ AuanazoHoM YKB,
colepKaluil CTepeoaeKofep, MarHUTOQOH C BCTPOEHHBIMH
pasnesbHBIMH yCHAUTENSMH 3anucu I-Y1, 2-¥Y1 v Bocnpous-
Benenus [-¥2, 2-¥2, maruutubii (3cl) u nbesoajieKTpHyUe-
ckuft (3¢2) 3ByKOCHHMAaTeNH CTepeO(POHHYECKOTO 3JEKTPO-
NPOHUrpLIBaTENA.

JonoaunteabHo (B pEAKHX CJAydasix) HMEIOTCH BXOJAbI
¢ muxkpodonoB I-Mkl u 2-Mx1. HekoTopble HCTOUHHKH CHT-
HaJIOB MMEIOT NOIOJIHHTEIbHEIE NMPEABapHTEbHbIE YCHIHTE-
au. Tak, HanpHMep, CHTHaJbl ¢ MarHHTHOTO 3BYKOCHHMaTe s
3c] mpoxomAT uepe3 KOpPpPEKTHpYIolUlHe ycuautean I1-¥3 u
2-¥3. Tlpn HanuuWM MHUKPOGOHOB NOGABJSIOTCA YCHIHTENH
1-¥Y5 n 2-¥5.

CHurHas Ka)kJoro M3 HCTOYHHKOB C NOMOIIBIO IepekJio-
yaresst pofa paGoTel Bl MOXKHO MO KeJaHHIO CKOMMYTHpO-
BaTh Ha BXOAbl OGIIMX B CHCTEME NPEABAPHTENbHBIX YCHJIH-
Tenet 1-Y6 n 2-Y6 unm Ha MarHuTO(OH 1J8 3aNHUCH.

Ecan MareuTodOH HMeerT pasjelbHble TOJOBKH H YCH-
JUTENH 3aNHCH M BOCNPOHM3BENEHMS, KaueCTBO 3alHCH Ha
MarHUTHYIO JIEHTY MOXHO KOHTPOJIHPOBaTb BO BpeMf caMo#
3aMHCH, TO €CTb OCYIUECTBJATb TaK Ha3biBa€MbIi MOHHTO-
puHr. B sTtom ciyuae Ha BXonwl ycuautene# 1-¥6 n 2-¥6 no-
CTYNalOT CHrHaJibll C BBIXOLOB YcHauTeaefi MarHutodoHa
1-¥2 u 2-¥2, a curHan co 3BYKOCHHMaTessi rpaMMO(OHHOro
NpOHTrpHIBaTE/sI MOLAETCA HA 3aNMMCHIBAIOLLYIO TOJNOBKY Mar-
- puropona. Ha cxeMme noJsoxenusa nepeknaiovarenaeii Bl u B2
COOTBETCTBYIOT JaHHOMY CJy4alo.

Uto6bl OCHOBHbIE YCHJIHTEIM MOIVIH paboTaTb NpaKTH-
YeCKH C JIIOGbIMH HCTOYHHKaMH BXOIHBIX CHI'HAJIOB, €CTECT-
BeHHO, TpeGyeTcd Xopollee COrJacoBaHHe BXOJHOH UyCTBH-
TEJNBHOCTH YCHJIMTENEH C YPOBHSMH CHTHaJOB Ha BBIXOJAx
pPa3HBIX HCTOYHHKOB, a TaKXe COOTBETCTBYIOLIMX BXOJIHHIX H

¢ DseMeHTH, OTHOCSLIMECS K JIEBOMY KaHaly, HMEIOT Ha CXeMe
o6o3Havenusi, HauuHaomWuecss ¢ OUGpPH I, a K NpaBOMy KaHany —
¢ uudpn 2,
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BBIXOJHBIX compoTHB/IeHHA. Ecan 310 TpeGoBaHHe He BHINOJN-
HSIeTCS, TO NPH MOojaue Ha BXOJ YCHJHTE]S HCTOUHHKA TOTO
HJIH WHOTO CHTHaja HeJb3f NOJYYHTb OJHHAaKOBYIO TpPOM-
KOCTb 3BYKOBOCHPOH3BENEHHS H MOC/e KaXIOoro nepekJioue-
HHSI MPHXOJUTCS MaHHIYJHPOBATb PETyJsaTOPOM T'DOMKOCTH.

B psgme cTpaH CymecTBYIOT CTaHAapThl, yCTaHaBJHBaloO-
1¥e HOPMbI BXOJHOH UYBCTBHTEJNbHOCTH yCUJHTeJ el H YpOB-
Helt curHa/JIoB, BblpabaTblBaeMbiX HCTOYHHKaMH, OAHAKO
JINHEHHblE BXOJBl YCUJHTE/ed HEPEeJKO HMEIT UyBCTBUTEb-
HOCTb Gosblie TpeGyeMol, a MarHuTO(OHBI CO3[AlOT Ha CO-
OTBETCTBYIOLIMX BBHIXOJAX GOJIblIMe HANpsXKeHHs, yeM peKo-
MEHAYIOTCS HOpMaMH. 3a cueT HMelollerocsi oGBIYHO 3ama-
ca 1O MakKCHMaJbHO JAOMYCTUMBIM 3HAYE€HHSIM BXOJHBIX
HanpsiKeHUH CHrHaJl He INpeTeprneBaeT HeJHUHEHHBIX HCKa-
JKEHHH, OHAaKO NPOBOJHUTH 3aNHCh B 3THX CJydYasX BCe XKe
Heyno6Ho. Tak, HanpuMep, ec/lH Ha MarHUTO(OH ¢ yHUBep-
CaJbHOII TOJIOBKOH BeHEeTCA 3aluCb OT IPOUTPHIBATENs C
Ibe303/IEKTPHUECKUM 3BYKOCHHMAaTeJeM, TO CHTHaJ IMOCTy-
maeT ¢ TOJOBKH Ha BXOAB YCHJAHTeNeil MarHutodoHa
(CM. CTPYKTYpHYIO CXeMy), a AJs KOHTPOJs KauecTBa Mpo-
M3BEJICHHON 3aIlHCH ee MPOCJYIIMBAIOT, MOAK/IIOYas MAarHH-
TOQOH K TOMY Xe BXoAy ycuiauteas. Ho tak kak mpu stom
Ha YCHJHUTEJb NOCTYNaeT CHrHaJ ¢ OOJbIIMM YPOBHEM, TO
OnepaTopy NPUXOINTCA YMeHbIIaTb 'POMKOCTb [0 MepBOHA-
4aJIbHOT'O YPOBHA, YTOOH yH0GHee ObLIO CpaBHUBATb 3aMHCh
¢ opuruHaisoM Ha clyXx. OfHAaKo NPH 3TOM TOHKOPpPEKUHS
YCUJINTENS, CBA3aHHA OOLIYHO C PEryaaTopoM TIPOMKOCTH,
OKa3blBaeTCsi H3MeHEeHHOH, W INpPOU3BEJeHHas 3amHuCh IO
CPaBHEHHIO C OpDHUTHHAJOM 3BYUYHT GoJee rayxo (3a cuer
NOAYepKHBAHHSA HU3IINX YaCTOT), XOTH OHA BBHINOJHEHA BIIOJI-
He HOpMaJbHO. [IpHBeleHHBII NMPHMeP HIIIOCTPHPYET XKena-
TEJIBHOCTb XOPOLIEro COIVIaCOBAHHS YCHJHTENS C HCTOUHHKA-
MH BXOJHBIX CHTHAJIOB MO YYyBCTBHTEJBHOCTH M OOBSCHSET
TOT (aKT, 4TO B HEKOTOPHIX YCHJHTENSAX TOHKOPPEKUHS OT-
KJI0oYaercsl (C MOMOLIbIO BhIKJIIOuaTtens B4).

Hapsany c s¢p¢dexkTuBHBIME peryasTopaMu TeM6pa B yCH-
JINTEJILHBIX TPAaKTaX HepPelKo MPHMEHSIOT QHJIBTPHl BEPXHHX
H HIDKHHX 4acToT. OUIbTP HHXKHHX 4acTOT PEKOMEHAyeTcs
BKJIOYaTb NPH NPOCAYIIHBAHHH <«IIMNALIMX» TpaMIIacTH-
HOK, 2 BEpXHEYaCTOTHbIH — 11 NMOAABJIEHHS IIyMOB, BBI3bI-
BaeMblX pPaboOTOH HeKaueCTBEHHOr0 MeXaHH3Ma NPOHTPbI-
Bamwlero ycrpofictsa. [IpuMenenne stux GuabTpos BroJsHe
onpaBllaHO, TaK KaK OHM Pe3KO 06pe3aloT TOJNbKO KpaiHue
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Y4aCTKH [OJIOCH MPOMYCKAHUST YCHJIHUTENS, TOTAA KAaK pery-
JATOpPBl TemOpa Je(OpPMHPYIOT BCIO YaCTOTHYIO XapakTe-
pHCTHKY. Bbik/iiouaTequ ynoMsHyTbIX (HJIBTPOB Ha CTPYyK-
TYpHOA cXeMe 0GO3HayeHBI COOTBETCTBeHHO BS u B6.

Vimeroutasicss TeHIEHIUA K YBEJIHYEHHIO [JTYGUHBI peryJiu-
pPOBKM TeMOpa Takxe BIOJHE OnpaBlJaHa, TaK Kak OTAaya
aKyCTHYECKHX CHCTeM Ha HHM3IIHX W BBICIIHX 4acTOTax pas-
JIMYHA, a BOCMPUMMYMBOCTb Cayllareseldl K 3ByKaM pas/ud-
HBIX YaCTOT He OJHHAKOBA.

TexHnuyeckHe KauecTBEHHbIE XapaKTEPUCTHKH yCHIUTENeH
HY B mocsienHue roabl 3HAYHTENbHO YJAYYLIHIHCh U OOBIYHO
OPEBOCXOAAT MHHHMAJIbHble TpPeGOBaHHUA, YCTAHOBJIEHHbIE
njs OblToBO#l amnapartypsl kaacca Hi-Fi Hopmamu cras-
gapra @PI' DIN 45500, kotophix npumepxusaercsi 00b-
IIYHCTBO eBponedcKux pupM. OCHOBHBIE H3 HHMX MpPHBEIEHbI
B tabsuue. Ouu cpaBuumbl ¢ Hopmamu ['OCT CCCP Ha
3BYKOBOCNPOU3BOASALLYIO anmapaTypy BbICUIETO W MEPBOro
kaaccoB. OgHako B Hopmax DIN umeroTcs HekoTopbie mpo-
Genbl. [IBa ycuauTeNsl, MOJHOCTBIO OTBeYaioUiHe 3THM HOp-
MaM, MpH MOJKJIIOYEHUH K UACHTHYHBIM UCTOYHHKAM CHI'HAMA
M aKyCTHYeCKHM CHCTeMaM MOTYT He oGecrneyuTb OAHUHAKO-
BYI0O «MY3BIKA/JIbHOCTb» 3BYKOBOCIPOHM3BeAeHHsA. ITO 06DBAC-
HAETCH Mpeae BCEro HeYyeTKOCTbIO (POPMYJHPOBOK OTHE/b-
HBIX MOJOXeHHH M OTCYTCTBHEM HOPMBI HAa peaKUHUIO ycu-
JAUTEN HA MpPSAMOYTroJbHbIA uMNy/abc. BosabmwuHcTBO 3apy-
GexHblX GUpM HAPALY C MHPUHOA MOJOCH MPONMYCKAHUS B
OMUCAHUAX YCHJHUTEJEeH yKa3blBalOT 3aBHCHMOCTb BbIXOXHOH
MOLLHOCTH OT 4YacTOThl, 4TO OoJ/iee 4YETKO XapaKTepuayer
peasibHble 4aCTOTHble BO3MOXKHOCTH YCHJIHTEJS.

KauecTBeHHble MOKa3aTeJqH COBPEMEHHbIX YCHJHTegded
M0 OCHOBHBLIM mMapamerpam npeBocxoaat HopMmbl DIN 45500,
npuseJeHHble B Tabaule. B uyacTHOCTH, HMeeT MecTO Te-
JEHUUS] K TOBBIIIEHHIO HOMUHAJbHOH BBIXOJHON MOLLHOCTH
ycunuteaed. Ito OOGBACHAETCH CJAEAYIOUHMH OGCTOSITE/b-
crBamr;. JluHaMH4YeCKH#l AHANa30H TAKOro pacnpocTpaHeHHO-
ro o6beKTa 3BYKO3amuCH, KakK cHMdoHUUeCKHH OpKecTp,
¢ yuyetoM (OHa 3pHTENLHOrO 3ajJa MPEBOCXOAHT OOGBIYHO
50 nBb. OgHako 3BYKM MaKCHMaJbHOM HHTEHCHBHOCTH Obl-
BalOT peIKHMH H KpaTKOBpeMeHHbIMH. UToGbl o6GecneduTh
HEHCKaXKeHHOe BOCHPOHU3BeleHHe <«(HopTHCCHMO» O6OJBLIOrO
cuM(pOHUUYECKOTO OpPKeCTpa, KOTOPblil cMmoco6eH PpPasBUTH
MOLLHOCTb OKOJI0 70 aKyCTHYeCKMX BaTT, HYXHO CO34aTh
yCH/IMTeJb ¢ GOJIbLIMM 3anacoM MOWHOCTH. Eciu npuuats
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TMapamerpsl ycuauTene

3HaueHns
apameTpoB

Ycnosna mamepennfi

[lepexonHoe 3aryxaHue mex-
Ly KaHaJlaMH Ha 4acToTe
1 kl'u, e Menee

To xe, B ;AuanasoHe yacTOT
250 T'u — 10 xI'u, He MeHee
[Mepexonnoe saTyxaHue Mex-
Ly BXOJaMu KaHAJOB Ha yac-
tore 1 kT, He MeHee

To xe, B nManasoHe 4acTOT
250 I'm — 10 '

Kosdhdunnent B3aumomony-
JIIUWH CHTHAJIOB C 4aCTOTaMH
250 I'u u 8 xI'u, He Gosee

PaccornacoBaHne Mexay Ka-
HajJlaMH B JManas’oHe 4acToT
250 'y — 6,3 xI'n, se Gonee

To ke, npu Hanuuum peryJu-
poBkH Gananca B mpefesax
8 1B, He Gonee

dakTop AeMndupoBaHUA
rPOMKOTOBOpHTeNIe aKyCTH-
4ecKOfi CHCTeMbl, He MeHee

[llupuna nosnock mpomyckae-
MBIX 4acToT
HepaBHomepHOCTE 4acTOTHO#M
XapaKTepPHCTHKH € JIMHEHHBIX
BXOZIOB, He OoJjiee

To ke, co BXONOB TPAaKTOB,
B KOTOPHIX NMPOU3BOAAT ua-
CTOTHYIO KOppDEKIH!O
Homunanbhas BLIXOZlHas
MOILHOCTb B CHCTEME «MOHOY,
He MeHee

To xe, B cHCTeMe, «CTepPeo»

L

40 1B

30 1B
50 ab

40 1B

3%

3 1b

6 ub

40 T'u —
16 k'
41,5 1B

+2 ab
10 Bt

2% 6 Br

Ha Bxon onnoro kanana no-
Jal0T MaKCUMaJbHO JAONYCTH-
MO@ HampsiKeHHe, K BXOLY
JIpYroro KaHajna NOJAKJioya-
10T SKBHBaJleHTHOE CONpOo-
THBJIEHHE HArpysKy

Ha Bxon onmoro kanana no-
Jal0T MaKCHMaJibHO 10MNYyCTH-
MOe Hanpsi:KeHHe, BXOL ApY-
roro NMoAK/MIoualoT K Harpys-
Ke, SKBHBAJEHTHON BBIXOLHO-
My COTpPOTHBJIEHHIO COOTBET-
CTBYIOIIIETO HCTOYHHKA CHT-

Hala

[1pH HOMHHaNbLHOMA BEIXOAHOI
MOIIHOCTH H COOTHOUIEHHH
ypOBHEll BXOAHBLIX CHI'HAJIOB
C YKa3aHHbIMH uacToTamu 4:1
INpu BXOLHOM HampsiKeHHH
Ha 6 pb MeHbwe Heo6xomk-
MOrO JJisl TIONYYEHHs] HOMH-
HaJIbHOH BHIXOZHOH MOLLLO-
cTH

*Onpernensiercss Kak OTHOLLe-
HHE CONPOTHBJIEHHSI Harpyski
K BHIXOZHOMY CONpOTHBJIE-
HHIO YCHWJMTeJ]sl B Jinanasohe
yactoT 40 I'm — 12,5 kT'u
IMpu ypoBre BXOaHOrO CHr-
Hana Ha 6 1B meHbleM He-
o6xoauMoro AJis JOCTHXKe-
HHSI HOMHHAJIbHOH BBIXOAHOM
MOIILHOCTH

B Teuenne 10 mun nHa BXOn
MOAAI0T CHHYCOHAANbHBIH
curian uacroroii 1 xl'n ¢
KO3(pPHLHEHTOM HeHHEeHHBIX
HCKaXenuil menee 194
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I podorxcerue

TNapameTps ycunuTeneft nf,;ﬁ'ﬁ;’;‘;’,, Yenosns nsmepenuft
Kospguuuent HEJIHHEeAHBIX 19 Koadhdnument HenmHefHBIX
HCKaXKeHHH TNpefyCHIHTEeel HCKaXeHull npenycuinTenen
B ananasoHe wactor 40 I'm — H3MepSIOT NPH MaKCHMAJbHO
4 xI'n u Bcero TpakTta ycHu- LOMYCTUMOM BXOJIHOM Hamps-
JIeHHs B JiHanasoHe 4acToT JKEHHH, a BCEro TPakTa YCH-
40 I'u — 125 xI'n, ne Gomee JIEHHS] — TIPY BBIXONHON
MOIIIHOCTH OT HOMHHAJIbHOR
no Menbweit Ha 20 aB

Hunamaueckuii juanason 50 1B | MaMepsifoT mpH MOJNIOKEHHSX

npeaychIuTeNel H yeuuTened peryJaTopa T'POMKOCTH, CO-

MOILLHOCTH, He YXe OTBETCTBYIOIIHX H3MEHEHHIO
BLIXOJHOH MOILHOCTH OT
MakcuManbHo# o 100 mBr
(2 X 50 MBT B crepeocHcTe-
Me). YpoBeHb LuyMa H3Meps-
IOT B JHanasoHe u4acToT
31,6 Tu— 20 xI'u

KI1 akyctuueckoli cuctembl, paBHbIM 5%, norpebyercs
sneKTpuyeckas MomHOCcTb 1,4 kBT. OueBHAHO, UTO B XKHJBIX
JIOMax HelleJecoo6pa3HO BOCNPOM3BOAHUTL 3ByuaHHe cHM(o-
HHYECKOTr0 OPKeCTpa ¢ 'POMKOCTBIO, SKBHBAJEHTHOH YPOBHIO
3ByKa B NepBbiX PANaX KOHLEPTHOro 3aja, XOTd TeXHHuec-
KH 3TO BINOJHe BO3MOXHO. IIpaKTHuecKu LOCTaTOYHO, €CJH
3BYKOBOCIIPOH3BOJSAIAsA CTepPeocHcTeMa GBITOBOTO NMpHMeHe-
HHSl HMeeT 3JIeKTPHUYECKYI0 BBLIXOAHYIO HOMHHAJbHYIO MOIL-
HOCTb B KaX/IOM KaHaJe, paBHylo 6 Br.

INoTpe6HOCTL B yBeJNHYEHHH BBIXOJHBIX MOILHOCTEH yCH-
JauTesNell BO3HHK/IA TaKXKe B CBA3H C TeHAeHLHeHA K MHHHa-
TIOpU3aUUU aKycTHuecKuX cucteM. CHIbHOE aKyCTHYeCKoe
nemndupoBaHHe ¢ LENbI0 BHIpaBHHBAHUSI YaCTOTHOH Xapak-
TEPHCTHKH CHCTEeMbl yMeHbllaeT ee orAauy. las komneHca-
LMH NOTePb NOBBILAIOT NOABOAHMYIO 3JEKTPHUYECKYIO MOLI-
HOCTb.

CyulecTBeHHbII nmapameTp ycuauteds — GakTop 3Jekr-
puueckoro AeMndupoBaHHA TPOMKOrOBOPHTeJEeH aKyCTHYe-
CKOfi CHCTEMBl — yMEHbLIAETC INPH CHHXXEHHH BLIXOLHOIO
COIPOTHBJIEHHS] YCHJIHTENfl, TO €CTb C YBeJHYEHHEM ero
BoixogHo# MomHocTH. CiemoBaTenbHO, AAS  yJydlleHHA
3JIeKTPHUECKOro JeMI(HpPOBaHHA POMKOrOBOPHTe/el Liesle-
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c006pa3HO NpHMEHEeHHe YCHJHUTENSl ¢ MOLIHOCTBIO, KOTOpas
He Gy/ieT NOMHOCTBIO HCIIOJIb30BATHCH.

Hapsaay c¢ poctom BbIXOAHOA MOIMHOCTH HabJ0Aaercs
TEHAEHUHs] K PACUIHPEHHIO NOJNOCH NpPONMyCKaeMbiX 4acToT.
Pasauuibiz GupMbl BHINYCKAIOT YCHJIMTENH C BepXHed rpa-
Huueh noaockl 40—50 u paxe 100 xI'n. Hekotopoe pacun-
peHHe NONOCH NPONYCKAHUS 3a Npelenbl [AHana3oHa yyBCT-
BHTEJbHOCTH yXa MOBHILIaeT CTaGHJIbHOCTb AeficTBHA 06part-
HOM CBsI34 B AHaNa30He BOCNPHHHMAaeMBbIX YacTOT H cnocob-
CTBYET YJYULIEHHIO BOCNIPOH3BEJEHHSI KOPOTKHX 3BYKOB.

M3 wuncna apyrux xapakTepHCTHK yCHAHTeNs, Npel-
ycMmorpennbix HopmaMmu DIN, 3acayxuBaer BHUMaHHA KO-
3¢ duUKeHT B3aHMOMOAYAANHY, XapaKTepH3YyIOUIHA B ompe-
JIeneHHOl Mepe BJHsSIHME HEJHHEHHOCTH YCHJHTEJbHOrO
TPaKTa Ha AaMIVIUTYOHYI0 MOAYJSAUHMIO BEPXHHX 4YacToT
HHXXHHMH [IpPH OJHOBpPeMeHHOfl HX nojaye Ha Bxon. Baa-
HMOMOAYJAsILMS yacTo GoJiee 3aMeTHA Ha CJyX, YeM HeJH-
HeflHble HCKaiKelusl, NpuueM ecau K03(PGHUHeHT HeJHHeR-
HbIX HCKaXXeHMfI YCHJINTeNs NpHeMJeM, TO 3TO ellle He
rapaHTHPYeT NOCTHXEHHe AOCTAaTOYHO YAOBJETBOPHTEIbHOIO
3HayeHuss Ko3pdHuIHeHTAa B3aHMOMOAYJSLHH. B HopMmax
DIN npeaycMOTpeHO H3MepeHHe MOCJAEIHETO0 MyTeM MOJA4H
Ha BXOJ ycH/uTess KosneSauuii ¢ yactoramu 250 I'm u 8 kI'n
C COOTHOLIEHHeM MO0 Hanpsukénuio 4:1. Boimensis ¢uabr-
pOM Ha BLIXOJe BEPXHIOIO 4acTOTy, O CTeNeHH ee MOLyJf-
IHH CYAAT O KO3hdHIHEHTe B3aHMOMOAYJISAIHA.

HekoTopble yCHINTENH HMEIOT 5JEKTPOHHble YCTPOHCT-
Ba, OpelOTBpalllalollHe BLIXOJ U3 CTPOSl OKOHEUYHBIX KackKa-
OB IIpU CJYy4aiflHBIX Neperpy3kax ¥ KODOTKOM 3aMbIKaHHH.
C pesblo NOBBIILEHHS HANEXKHOCTH YCHJHTeNell HCIOAb3YIOT
KpeMHHEBble TPAH3HCTOPBI H HHTErpaJbHble CXEMBI.

B KkauyecTBe mpHMepa Ha pHC. 2 NpHBEAEHA NPHHIMIHU-
ajnbHas cxcMa orBevaiouiero Hopmam DIN 45500 ycuaute-
as «Dual CV-20». Jro, noxanyh, onuH u3 HauGoJjiee Mpo-
cTeix ycuanteneli kaacca Hi-Fi: B Hem mHer otkiouae-
MBIX (QHUABTPOB HHXHMX M BEPXHHX YacTOT, OH He JaeT
BO3MOJKHOCTH OCYILECTBJASATb «MOHHTOpHHT». Ha pHcyHKe:
R39 — perynsitop crepeobananca; R40 — peryJjsitop rpom-
KoctH; R41, R42 — perynsatopbl Tem6pa; Bl — nepekJioya-
TesJb poaa pa6oTbl; B2 — BbIK/IOYaTesb, 3anapajiiesnBalo-
mui JAeBblil ¥ npaBblii KaHaabl; B3 — nepekatouartesnb TOH-
KOppPeKLHH pery/astTopa rpoMKocTdH; B4 — Bbikjlo4aTeib
nuTaHus; B5 — mepekniouaTesib HanpsiXKeHHs CeTH.

49



1+ nebuir  KoHog
lﬂ?" /w[]] £8 220,

100,09 1474

i
\ 72
A
%

?gﬂ?ﬂ[] [TI"%” =£’5

)
) | Tiew

BL173 RS 2701
M |

L

Kl
K3 R71 Y
:.5]_/"” [ 560 /,?/([1]

e/ 3
” 52 w2y
) 2
5 <
2l wr >
’ g
I w7
il A B
P 2
,-'
ws D \ #2
3 ,ona”
3
<
N
D —
) _rm |
_| pabers

.
'
]
.




4

1

I

-

Q3

8 5 =

8 I g5 " 3
08 %

J« i 1108 /221 o
= p 7B
ziA g5 L3 2z

= 1308/240 8

- - - - - -— Ip2
vanar :"3(]

Puc. 2. INpuuuunuansuas cxema yeunureas «Dual CV-205



USMEPUTEJIbHAS TEXHUKA

YHUBEPCASTBHBIW XAPAKTEPHOIPAD
B. AHAFHAHOB, E. KBAWHWH, B. ®POCT

CraTuyeckre XapakTepHCTIKI 3JEKTPOHHBIX NPHGOPOB
MOXHO CHHUMaThb JAByMs cnocofami. CaMbIM NPOCTHIM H
HauboJlee pacnpOCTPAHEHHBIM SIBJASETCS CNOCOD CHATHSA CTa-
THYECKHX XapaKTepHUCTHK Ha IOCTOHHOM TOKe MO TOUKaM.
Bropo#t cnoco6 — ocuussiorpaduueckuil, npu KOTOPOM HC-
NoJib3yercs cneluanbHbIH npubop — xapakrepuorpad.

HecMmoTps Ha BBICOKYIO TOYHOCTb, NepBHIfi cilOCCsH HMeeT
cepbe3yble HeJOCTATKH: AJHTEJNbHOCTb Ilpollecca HaMepe-
HHH ¥ HeCcOXONMMOCTb MOCHeAylouleii KpomoTiuBoil obpa-
6OTKHM pe3y/bTaTOB, OTPaHHYeHHass BO3MOXKHOCTb HCCJeN0-
Banusa ob.acTell XapaKTepUCTHK, B KOTOPLIX MOLIHOCTb pac-
CesiHHSl MpeBHILAeT JONYCTUMYIO (HampuMep, o06JacTH
npo6os Tpansucropos). [TosatoMy 115 omepaTHBHOH OLlEHKH
KayecTBa 3JEeKTPOHHBIX NpUOOPOB; KOrja TOYHOCTb H3Mepe-
HHA He urpder OOJbIUOH pOJM, NpPeANOYTHTe]bHEE HCIOJb-
30BaTb Xapakrepuorpad, Mo3BONSIOIKA Hab/a04aTh Ha
9KpaHe ocmiiorpada cemMeACTBO CTaTHYECKHX XapaKTeph-
cTiK. HarnsaHocts u omepaTHBHOCTh ocLuANOrpadnyuecko-
ro MeToLa MMEIOT 0COOEHHO $OJibiioe 3HaueHHe NPH HCHOJb-
30BaHHH Xxapaktepuorpada B yueGunix neasx. On nospoas-
eT OBICTPO CHUMAaTbhb CTaTHUeCKUe XapaKTepHUCTHKH AJs
pa3/MuHbIX THOOB 3JIEKTPOHHBIX MNpUOGCPOB, PA3NHYHBIX
CXeM HX BKJIOYEHHsS, NPH HAJHUYHH HEKOTOPHIX AedeKTOB
KOHCTPYKIUH H TeXHOJOTHH U3rOTOBJIEHHS.

Apropamii paspaGoraH M H3rOTOBJEH YHHBEepPCaJbHBIH
xapakrepuorpad, NO3BOJAIOIWHA CHHMATh CETOYKhle, aHCA-
HO-CETOYHble, aHONHblE XaPAaKTCPUCTUKH M XaPaKTEPUCTHKH
IBOAHOTO YNIPABJEHUS JIEKTPOHHBIX JaMI, XapaKTepHCTHKH
HONYIPOBOAHUKOBBIX JIHOLOB, BXOJ/IHblE XapaKTepHCTHKH
6HIOSIPHBIX TPAH3HCTOPOB, BBIXOAHbBIE XapPAKTEPHCTHKH H
XapaKTCPUCTHKH NMPSIMON Hepefayl OHIONAPHBIX H MOJEBbIX
TpaHancTopoB. [lpubop nospoaseT HuccieloBaTh OUMoOAAD-
Hble TPAH3KCTOPH KaK p-n-p, TaK U A-p-n CTPYKTYP, a moJje-
Bble TPAH3UCTOPHI — C KaHaJaMu n H p THIOB,
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Puc. 1. Cxema ycrpoiicrsa
Al CHATHS  BBIXOJAHBIX

xapax'repncmx Tp AH3HUCTO-
pos
/4
Jg(t) i
i
J§

t

Uy(t)
t

Up(t)
t

Puc. 2. Bpemennrle auarpaMmbl Toka 6asm lg, Hanpa-
KeHHs Ha KoJuiekTope Uy H pesucrope Ur npu cHATHH
BBIXOJHBIX XapPaKTEPHCTHK TPaH3HCTOPOB

Uel(?)




IMpunnun ocunnnorpadupoBaHus cTaTHYECKUX XapaKTe-
PUCTHK PACCMOTDHM Ha NpHMepe CHATHUS BBIXOXHBIX Xapak-
TEPHCTHK TPAH3HCTOPA, BKJAIOYEHHOTO MO CXeMe C OO6uIuM
3MHTTepOM. DTa XapaKTepHCTHKA mpeicTaBiaseT cob6oil 3a-
BHCHMOCTb TOKa KOJJIEKTOpa [x OT HampsiKeHHS MexAy
KOJITIeKTOpOM # 3MHTTepoM Uy NpH NMOCTOSHHOM TOKe 6asbl
Is. Cxema 1nsi CHATHS BBIXOIHBIX XApPaKTePUCTHK TPaH3H-
cTopa H3obpaxena Ha puc. 1. [lpu u3MeHeHUH KOJJIEKTOp-
Horo Hanpsxenus Ux(f), kotopoe obecrneunBaeT reHepa-
TOp pa3sepTku [P, W nocrosiuHoM TOKe Gasbl I COOTBeT-
CTBEHHO M3MeHaeTcs TOK Kosunekropa Ix(f). B kKonnekropHyto
Lenb TPAaH3HCTOPA BKJIOUEH H3MEpHTEeNbHbIH pe3uctop Rus,
najieHde HanpsikeHHs Ha KOTOPOM NpOMOPLHOHANBHO KOJ-
JIEKTODHOMY TOKY:

UK (t) = Rns ° IK (t)°

ConpotuBneHne 3TOro pesucropa BLIGHpAETCS MHOTO
MEHbIIMM BBIXOJHOTO CONpPOTHBJEHHS TPaH3UCTOpA, YTO
Jerko sbinonnuMo. [Tonap nanpsaxenue Ux(f) Ha naacTuHel
FOPHU30HTA/IBHOIO OTKJOHEeHHs ocuuajiorpacda, a Hanpsxe-
HHe Ugr(f) —Ha mnacTHHB BePTHKANbHOTO OTKJIOHEHHH,
MOJNYYHM OJHY BHIXOAHYIO XapaKTepHCTHKY TPaH3HCTOPA.
Ecan B cnenyromuit nepuos naMenenus nanpsxenus Ux(f)
NoAepKUBATh NOCTOSIHHBIM JApYyroe 3HaueHHe TOoKa 0asbl
Is, TO moMyuuM ApYryi0 BBIXOAHYIO XapakTepucTHKY. Jas
NOJyYeHHs] ceMelCTBA BBIXOJHBIX XapaKTePHCTHK TpaH3HU-
CTOpa HeOGXOAMMO MMeTb Dsiil 3HaUeHHH — cTyleHell TOKOS
6asnils, Is, I'¢ (puc. 2). Crynenuatniii Tok 6asnl oGecre-
unBaeT resepatop crynenenI'C. :

CTpykTypHasi cxeMa yHHBepPCaJbHOTO XapakTepHorpada
npuseflesa Ha puc. 3. 3npecb I'P — reHepaTop pasBepTKHY,
I'C — renepartop crynenefi (oHH MOTYT GbITb FeHepaTOPaMH
Hanps’KeHHs WJIH TOKAa, B 3aBHCHUMOCTH OT THIIAa CHHMaeMbIX
XapakTepucTHK), K¥ — KoMMyTHpYyIOlllee YCTPORCTBO, C MO~
MOWIBIO KOTOPOTO MOMHO ONEPATHBHO CO31aBaThb CXeMbl
LIst CHATHA HeOOXONMMOR XapaKTepHCTHKHM HCCAeNyeMoro
3/IEKTPOHHOrO mpubopa. B KauecTBe MHAMKATOpa HCIOAB3Y-
etcs ocuuanorpad Ocy.

3aKOH H3MeHeHHs pPa3BepTHIBAIOLIEr0 HaMpsKeHHA
(Toka) He B/IHsieT HA (opMy CHHMAaeMblX XapaKTepHCTHK,
[03TOMY B TreHepaTOpe pPa3BepTKH MOXKHO HCNOJIb30BATH
MMIYJbCHl, NOJyYaeMble H3 HaNpsixKeHHs CETH. DTO MO3BO-
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Puyc. 5. TlpunuunnajbHas cXeMa YHHBEPCaJbHOTO Xapakrtepuorpada

JifeT Jerko obecrneuuTh TpebyeMyl0O MOILLHOCTE H AOCTATOY-
HO MPOCTO OCYIIECTBHTh PEryJHPOBKY aMINVIHTYAbl pa3BepT-
Ku. [eHepatop crTyneHell mesecoo6pasHO BHINOJHATb Ha
TPHHHCTOPHBIX Kiiouax. [IpHuMeHeHHe TPHHHCTODOB MO3BO-
JsieT MOJYYHTb JOCTAaTOYHYIO MOLIHOCTb CTyNeHeH.

Ha puc. 4 nokasansl BpeMeHHble AHarpaMMbl Hampse-
Huil nuranus Uy, passeptku Up u cryneneit Ue. Ilpnm
HCIOJIb30BAHHH B KauecTBe Pa3BepPTHIBAIOLLIEr0 HanpsiKeHHs
KOCHHYCOUJIaJIbHBIX HMIYJbCOB YHCJO CTyneHed Iesecoos-
pasHo Bui6paTh paBubiM uerhipeM (U;— Us; Ha puc. 4).
Terna nepennnit u 3anHufi GPOHTH pa3BepTHIBALIIECTO HM-
MyJabCa COOTBETCTBYIOT JBYM DPa3jHUYHbLIM CTyleHsAM, H INpH
NpsAMOM H 06paTHOM [BHXXEHHMH Jiyya Ha 3KpaHe OCIHJLIO-
rpada BLIUEPUYHBAIOTCS [Be pas3JiMYHble CTaTHYeCKHEe Xapak-
TePHCTHKH.
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IlpuHnunuanbHas cxema YHHBEPCAJbHOTO XapaKTepHo-
rpada npuBeieHa Ha puc. 5. ['enepaTtop HanpsKeHus pas-
BEPTKH COCTOMT U3 ABYXINOJYIEPHOJHOrO BLIIpAMHTeNs 6e3
thuabTpa, BKIOYamuero B cebs tpaHcdopmarop ¢ OTBOAA-
mu Tp4d m moct Ha awonmax [121—J[24. C nomouipio mepe-
Kiaouateass B3 usMeHsieTcss aMILIMTY/Ja pPa3BepTHIBAIOILETO
HanpsiKeHus, NOLABaeMOro Ha HccJelyeMblH 3JeKTPOHHHIHA
npubop uepe3 KOMMYTHPYIOIee YCTpOHCTBO. Pexum reue-
paTropa TOKa OCYILeCTBJsSeTCS MOC/JAeAOBaTebHBIM BKJIOYe-
HueM pesucropa R32.

Ilaa ynpomenns Kaau6poBKH ocuuajorpada Imo ocH
«X» pasBepThBaiolllee HANpsKeHHe MONAeTcss HA HEro OT
OTJe/]bHOrO BhiIpsMuTens Ha auoxax H36—/39. Dto maer
TaKxe BO3MOXHOCTb PACTSIHYTb HAYaJbHBIA y4acTOK Xapak-
TePHCTHK, TaK KaK HanpsiKeHHe pa3BepTKH, NOJaBaeMoe
Ha KCHbITyeMblH npubop, MoxKeT OLITh MHHHUMAJbHBIM, a
pasmep H300paKeHHs] IO TOPU3OHTAIH NPHU 3TOM OCTaeTcs
[OCTOSIHHBIM H He OTrPaHHYHBAETCS UYBCTBHTEJIbHOCTBIO
ocuu/orpada no BXony «X».

IenepaTtop cryneHefi nmpenctasisieT co6oit 6JOK NOCTO-
SIHHBIX HampsiKeHUH, KOTOpble KOMMYTHPYIOTCS C IOMOLILBIO
TPUHHCTOPHBIX Katoye#r 15—/ 17 ua o0myio Harpysky.
Oroii oblell Harpy3koil siBasercs Aeautedb R9—RI13. Oas
NONyueHHs] MOCTOSIHHBIX HaNpsiKeHHH MCIOJb3YIOTCS JBYX-
NOJyNepUOAHLle BhpsiMHTeNd HA Auomax J30—/35 ¢ RC
¢uabTpom R35, C9—CI4. dnsi ynpaBieHUus K/IOYaMH cay-
XKHT CHelnajJbHOe YCTPOHCTBO, Ha KOTOpOe MNoAaeTcs mepe-
MeHHOe HampsKeHHe OT CHJIOBOro Tpancdopmaropa Ipd
redeparopa crynedeil. C nomouibio Tpunucropos J18—/120
H BCIOMOraTeJbHbX Lemouek R38—R42, C15—Cl17, 25—
A28 nonywaroTess yeThipe CABUHYTBIX APYr OTHOCHTEJbHO
Apyra rpynnsl ynpasasiomux umnynabcoB U;, Us, Us, U,
(cMm. puc. 4).

Ynpasasiomue HMOyJbchl mnocuae AuddepeHIHPOBAHUSA
TmoctynaloT Ha 6asbl TpaHsuctopoB T2—T4, ¢ noMOILbIO
KOTOpbIX NPOHCXOAHT BKJIOYEHHEe TPHHHCTOPOB COOTBET-
CTByIOIMX cTyneHe#l. [Ipu BKJIOUEHHH Kaloua cleaylollel
CTYNEeHH TPHHHUCTOP NpEeAbIAYIlefi CTyNeHH aBTOMAaTHUYECKN
BBIK/IOYaeTcs Hanpsi:KeHHeM o6GpaTHO# mnoaspHocTH. Bhi-
KJIOYEHHIO NepBOH CTyNeHU HYJeBOro HanpfAXKeHHs COOTBeT-
CTBYET BBIK/IIOUEHHe KJioua YeTBepToil crynenn (H15). Nas
9TOr0 NOC/IEL0BATENbHO C HUM cOoeiuneH TpaHsHctop I6 ¢
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Puc. 6. BHewHuii BWj yHWBepcanbHOro xapakTepuorpada

Puc. 7. CraTuyeckune xapakTe-
PUCTUKKN, CHATble C MOMOLLbIO
YHMUBEPCaNbHOr0 XapakTepuorpa-
ha u ocumnnorpada CM: a—
aHO4HO-ceTOYHaA XapaKTepucTu-
ka Tpuopsa 6C32b; 6 — aHogHas
xapakTepucTuka neHTofa 6>K4nM
B TeTPOAHOM BK/OYEHUN; B —
BbIXOA4HAs XxapakKTepucTuka nMo-
nesoro TpaH3ucTopa KIMHO3



yCHJHTeNeM TOKAa Ha TpaHsuctope T5H. YmpaBiasiomuM HM-
nyascom U, uepes nuddepennupyromnit tpancpopmarop
Tp2 tpansuctrop T6 kKpaTKOBpeMeHHO 3aKpbiBaercs. [lpu
sTOM TpHuHHCcTOp [[15 BBIK/IIOUAeTCs, U HaNpsXKeHHe CTyIe-
HH CTaHOBHTCA paBHbIM Hy/io. Takum o6Gpas3oM, moouepes-
HOe BKJloueHHe KJouest 17, 16, /15 ob6ecneuuBaioT
yeTnipe Hanpsaxenusa: 0, 30, 60, 90 B. C nomompio nepe-
Kaouatenss B2 u3MeHseTcs aMILINTYAa CTyNeHedl Ha Bbi-
xozne.

Pexum reHepatopa TOKa oGecneunBaeTcsi BKJIOUEHHEM
B BLIXOJHYIO LieNlb pe3ucTopoB R4—RY.

Ina nuTaHus HcCJAeLyeMbiX 3JeKTPOHHBIX NPHOOPOB
CIyXHT G6JIOK BCIIOMOTaTesbHBIX HaNmpsi2KeHHH, KOTOPHIA cO-
JEepXKHUT TPH BHIOPSIMHTEJS, 06eCeyHBAIOUIMX MOCTOSHHbIE
crabunu3upoBanHble HanpsikeHus 8, 80 u 150 B, a Takxe
nepeMeHHoe HamnpsikeHue 6,3 B.

KommyTHpyomee ycTpoiicTBO mpeacTaBiaseT coGoil Ko-
opauHaTHEIH coeauHuTenb 10X 10. Cxema pnaa CHATHA
XapaKTepHCTHK 3JIeKTPOHHOro mnpu6opa 3anaercs nepdo-
Kapton. -

VHuBepcanbHbBl Xapakrepuorpad uMeeT CJeIyOuiHe
npesesbl H3MEHEHHS] HaNpsiKeHHHA W ToKoB. 'eHepartop pas-
BEepPTKHM: aMIVIMTyAAa BbIXOAHOro HanpsiKenus — 0,4; 0,8;
1,4; 2; 6; 9; 11; 13; 22; 80; 100; 120; 170 B; amnauryna
BeIX0oJHOro ToKa — 0,2; 2; 4 MA. T'enepaTtop crTymeHeli: am-
OJMTYNa CTyneHel Hampsixkenus — 1,5; 3; 9; 30; 90 B; am-
nautyaa crynenei toka — 0,3; 0,6; 1,5; 3; 9 mMA.

KoHcTpyKTHBHO XapaKTrepHorpad BBINOJNHEH B BHAE Ha-
cronbHoro npubopa (puc. 6). Kapkac usroroBiieH U3 JI0Op-
aJIOMHHHEBBIX YFOJKOB H OOILIMT JIHCTOBBLIM JIOpaJIOMHHH-
eM ToamuHoi | MmM. JluueBas maHenb COCTOMT H3 JBYX
yacTeH: BepTHKaJbHOH M ropusoHTasnbHoi. Ha BepTuKaib-
HOH pacrHosioxKeHHl NepekJaiouateau B2 u B3, tym6aep cetH
Bl 'm uupuxatopuas samna. Ha ropusoHTa/nbHOl — nBe
JaMIoBble MaHeJH (CEeMHUIUTHIPbKOBas H JeBSTHIUTBIPbKO-
Basl), TPEXKOHTAKTHBIH 3a)KHM AJs MOAKJIOUEHHS TPaH3H-
CTOPOB M NOJYNPOBOAHHKOBBIX IHOJNOB, a TaKXe KOOpIH-
HaTHBIA coenunutenb. [He3na I'nl u I'n2 gna noaKMOYEHHS
ocuussnorpada pacrosoXeHbl Ha 3aJHeldl TNaHeJIM XapakTe-
puorpada. I'aGapursl npubopa 220 X 150 X 260 mm.

ITpuMepbl cTaTHYeCKHX XapaKTEPHUCTHK, CHATBIX C MO~
MOLIbIO YHHBEPCAJBbHOTO Xapakrepuorpada u ocuujorpa-
¢a C1-1, nokazaHn! Ha puc. 7.
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MPOCTERLLME M3MEPUTENM L U C

A, NMTHITAKAH

C nmomouiblo ONIiCLIBaeMbIX HHUXKe MPOCTCHIINX YCTPOHCTB
MOXHO H3MepsTb €MKOCTH H HHIYKTHBHOCTH B JIIOOHTE/]b-
CKHX ycaoBusix. YMaMmepeHue nmpousBOAMTCS Hpl pe3oHaHCe
MeTOJOM 3aMellleHHsl C HCIOJb30BaHHeM 00pasloBOro KOH-
JleHcaTopa nepeMeHHOH eMKOCTH.

Ha puc. 1 mokasana cxeMa H3MepHUTEJ]SI HA TPAH3HCTO-
pe. Ilpu onpenenennol HacTpoiike KoHtypa L1CI mpoucxo-
IUT caMoB036YXKIeHHe reHepaTopa Ha yacrorte Ksapua I71al.

&=
5
Puc. 1. Cxema u3mepHu- Puc. 2. Cxema mH3MepHTeass Ha
Tess Ha TPaH3HCTOpe snamne 6E5C

Ilpu aTom mnokasanus Muaauamnepmerpa #HI11, Bkmouen-
HOTrO B Ilellb SMHTTepa, pe3ko crnangawT. Pesucrop RI BKaio-
yeH A5 obecneueHuss HEO6XOAUMOro pexkuMa paboThl TpaH-
3UCTOpa IO MOCTOSTHHOMY TOKY.

HMupykruBHocTs KaTymku L1 non6upaioT TakoH, 4ToOHl
reHepanua BO3HHKaJa NpPH HaHOOJbIIEH eMKOCTH IepeMeH-
Horo koniencaropa CI1. Komnaercarop cHab:xeH IIKaJoOH ¢
JeJIeHHSIMH ¢ CTPCJKOH, yKasblBalollel MOJOXeHHe pOTOp-
HBIX II1ACTHH.

Ecnu napamnenbHo CI HpHCOeAMHHTb KOHJEHCATOD C
HEH3BECTHOM €MKOCTbIO, He MpeBblllaioule HaubosbLIYIO
eMKOCTb IePeMEeHHOr0 KOHIEHCaTopa, IPOH3OHAET CphiB
KosnebaHu# reHeparopa, U TOK 3MHTTepa TPAH3HCTOpPA pe3-
Ko Bo3pacter. [l MNOBTOPHOrO IOJYYeHHS TIeHepaluH
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notpeGyeTcss H3MEHHTb €MKOCTb ME€PeMeHHOr0 KOHIEHCAaTo-
pa. Crens 3a nmokasaHusIMH MHKpoaMmIepMerpa, HeOOXOAH-
MO H0OHTbCH HOBOI'O Pe3KOro Cnajaa TOKa, CBHIETEbCTBYIO-
1ero 0 BO3HMKHOBEHMH TreHepauuu. IIpu sTom cTpeska
NepeMeHHOro KOHJeHcaTopa OKaXeTcs yxKe Ha ADPYroMm Je-
JIEHHH.

[Toaxmiouasi K H3MepHUTENIO NMOCTOSIHHbIE KOHIEHCATOPHI
C H3BECTHOM eMKOCTbIO M Bpallas NepeMeHHBIHI KOHJeHca-
TOp, OTMEYalOT Ha LIKaJe MOJNOXEHHS CTPEJNKH, NpPH KOTO-
PHIX NMPOHCXOAUT pe3Koe cliajaHue NOKa3aHUH MUJIHaMIep-
MeTpa H TpajyHpyIOT IIKajJy HeNoCpeACTBEHHO B Mukoda-
panax. Ilocne Takoli rpagydpoBKH 3TOT MpPOCTEHIIHH
npHOOp yXKe MOMKET HCHOJb30BAThCS AJs M3MepeHHH.

OueBHIHO, YTO «HYJMIO» eMKOCTH (K NpHGOpPY HHUYEro He
NOAK/IIOUeHO0) GyneT COOTBETCTBOBATh HaHGOJbIIAsl EMKOCTh
koHgeHcatopa CI, a mpeje/bl H3MepeHHs NpPH TOH Xe ua-
CTOTe KBapLa 3aBHCAT OT ero NepeKphITHA M0 YacToTe.
Yno6Ho HCNOAB30BATh ABYXCEKUHOHHBIH MaJsiorabGapHTHBIMA
6JIOK nepeMEeHHBIX KOHJEHCAaTOPOB C BO3AYIUHBIM JAH3JeK-
TPUKOM (OT CTapblX NEpPEeHOCHBIX NMPHEMHHKOB) C HaHO6OJ/b-
e eMKocTblo OKOMo 700 n® mnpu coenuHeHHBIX napad-
JeJbHO cekuuax. Torma mnpefenbl H3MepeHHS eMKOCTeH
coctaBadlT npumepHo ot 3—5 mo 700 n® mnpu uwacrore
KBapua okoJso 5 MI'u.

Karymky L/ HaMaTelBalOT BUTOK K BHTKY Ha KapKace
jguameTrpoM 12 MM, oHa cojepxHT 11 BHTKOB mNpoBOAa
I19B-2 uam T13J1 puamerpom 0,51 mm. Jas mnoAaroHku
HHIYKTHBHOCTH NPH YCTAHOBKe HyJs B Ipollecce HajlaxH-
BaHHS MOXHO HCIOJb30BaTh INOJACTPOEYHHIH CepAeYHHK.

B kauecTBe M3MepHuTeNs TOKAa NpHMeHeH MHJJIHaMIep-
metp Ha 5—15 MA. On moxer G6bITh J1I060r0 THHA.

[Turaercsi npubop ot ogHoro saemenrta 316 («Cupuyc»).
Ilpun ycranoBke Ha HyJab nHoTpeb/sieMBIi TOK COCTaBJseT
JiecsThle JOJH MUJLIHaMIepa.

B H3MepHTene eMKOCTH MOXKeT OHITh IpPUMeHeH J060#
BbICOKOYaCTOTHBIH TPaH3HCTOP.

B cayuae orcyrcTBHs KBapua c yactortoit 5 MI'n MoxHO
npuMeHuTbh Ge3 3aMeHbl KoHJeHcaTtopa CI KBaplsl ¢ yacTo-
ramu ot | o 10—20 MrI'u. IIpu stom, onHako, notpe6yer-
Csl COOTBETCTBEHHO HM3MEHHTb YHCJO BHTKOB KaTymkHu LI.
[Mon6op MHIYKTHBHOCTH KAaTYyIIKH IPH 3aMeHe KBapla mpo-
M3BOJUTCS clenylonum ob6pasoM. as uactor 6osee 5 MI'n
YHCJO BHTKOB YMeHbIUAOT A0 5—6 H, H3MeHAA eMKOCTb
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Kougencatopa CI, HactpauBaioT KOHTYp B pe3oHaHc. Eciau
cnaji, SMHUTTEpPHOTO TOKA TPAH3HCTOpA NPOUCXOAHUT OKOJIO
MUHUMYyMa eMKOCTH KOHJEeHCaTopa, YHCJO BUTKOB KaTYIUKH
HYJKHO YMEHbIIHTb HJIH BBECTH B KapKac JIaTyHHHIH cepiey-
HHK. TakuM o6pasom [06uBAIOTCA MOJYYeHHS pe30HaHca
NIPH MaKCUMaJbHON eMKOCTH KoHzeHcatopa Cl.

ITpu uactore kBapua MeHee 1 ML uucaO BHTKOB Ka-
TYWIKH YBEeJHYHBAIOT B 2—3 pasa, OnpejessiloT MOMEHT
pesoHaHca, a 3aTeM NOAGHPAIOT OKOHuYaTesJbHOE 3HaueHHE
HHIYKTUBHOCTH KaTylKu (nof60poM BHTKOB HJIH BBe/EHH-
€M JIaTYHHOro Ju60 (eppHUTOBOro cepleuHHKa), HeOOXOIH-
MOe [Jisi NOJy4eHHUs MHHHUMyMa ToKa npu HauboJblied eM-
KOCTH IePeMEeHHOr0 KOHJeHcaTopa.

Ha puc. 2 npuBeigeHa cxema H3MepHTENIs] €MKOCTH, B8
KOTOPOM HCIOJIb30BAH ONTHYECKHH HMHAHKATOp — Jamma
6E5C. Ilpu coorBercTBylOLIell HacTpoiike KoHTypa LIC?
BO3HHKAIOT Kosie6aHus ¢ yactorofi kBapua [13l. Ilpu stom
aHOAHBIA TOK JIaMIbl CIafaeT, a 3aTeMHEHHbIH CEKTOp Ha
9KpaHe HHAMKAaTOpa pe3Ko cyxuBaercsd. Kak u B TpaHsu-
CTOPHOM U3MepuTese, Konnencatop C2 cHabxeH IIKaJoH A
ctpenkofi. MHAyKTHBHOCTL KaTymku LI mopobpaHa Takoi,
4TO pe3KOoe CyXKeHHe CeKTOpa MPOHCXOAHT INPH IMOJHOCThO
BBEJICHHBIX DOTODHBEIX IUIaCTHHAX Koujencatopa C2. 310
NOJNIOXKEHHE COOTBETCTBYET «HYJIO» Ha LIKaje KOHJIEHCATo-
pa. Ilpu mnoakmouenun napamiaeabHo C2 koHIeHcaTopa ¢
HeU3BECTHOH €MKOCTbIO (He mpeBbILaoONed HanO0JbIYO
eMkocTb C2) cekrop pacuupurca. CyXeHue ero npouson-
JeT IPX HOBOM IOJIOXKEHUH POTOPHBIX NJIACTHH.

[TpucoenuHnas nocTosiHHbBIE KOHAEHCATOPbl C HM3BECTHOW
€MKOCTbIO, MOXKHO NpOrpafyHpcBaTh IIKa/ly KOHAeHcaTopa
C2 uenocpelcTBEHHO B mukodapajsax H MOJYyYHTb NpPOCTeH-
KA H3MepUTeNb eMKOCTH. B aTom mpubope ucrnonabayercs
IOpHUMeHsieMblH B CTAllHOHAPHBIX PaJHONPHEMHHKAX ABYXCeK-
IHOHHBIH 6JIOK NepeMeHHbIX KOHAEHCAaTOPOB € BO3AYIUHBIM
JIH3JEeKTPHKOM U HauboJblledl eMKOCTbIO NpH MNapalielb-
HO cOefiMHeHHBbIX ceKUHusax okosao 1000 n®, mpu sToM mpe-
Jel H3MepsAeMbIX €MKOCTeH cOCTaBJfeT OT eJHHHIl JO
THICSIYM NMHKOoGapan.

Yacrtora kBapua — 2,2 MI'm. Karymka L/ HamoTana
BHTOK K BHTKY Ha Kapkace auameTrpoM 20 MM H COLEPXKHT
okoso 20 ButkoB mpoBopa I19B-2 0,51. MHaykTHBHOCTb
KaTylWKy NOATOHAIOT NPU YCTAHOBKE «HYJS», KaK 3TO GblIO
CKa3aHo paHbllle.
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Pesucrop RI u xougencatop C3 Bxmouennl ais obecrie-
ueHHst TpeOyemoro pexuma paGorbl Jamnbel. KouaeHcarop
C1 npensTcTByeT MomajaHuIO Ha H3MepsieMbIl KOHAEHCATOP
BLICOKOI'0 MOCTOSAHHOTO HANPSIXKEHHs OT HCTOYHHKA MHUTAHHUAL.
B kauecTBe moc/jefHero MOXHO HCHOJb30BaTh OJIOK NHTa-

L

Puc. 3. Cxema H3MepHTens HA
aamne 6EIT1

HHUs J11060ro paauoycTpoficTBa (TeleBH30pa, MarHuTo(oHa,
NpHEeMHHKA).

Hanaxunpaune uamepuresis eMKOCTH B cayuae Heo6Xo-
JAHUMOCTH CBOAMUTCA K MNOATOHKE HHAYKTHBHOCTH KaTYIIKH
L1 nns oGecneyenusi pesoHaHca NP HAHOOJbINEH eMKOCTH
KoHzeHcaTopa C2.

C nosblilieHHeM HaNpsiKeHHsl NUTaHHS SIDKOCTb CBede-
HHSl 9KpaHa MHAHKAaTOpa yBeJHYHBAETCH. YTOJ PacCKpHLITHA
CEeKTOPA 3aBHCHT OT CONPOTHBJEHHS pe3ucropa RI:c ymeHb-
IIeHWeM CONMPCTHBJEHHS yroJ yMmeHbliaercsi. [1pu upeamep-
HOM MOBBIIIEHHH HaNpsKeHHs Ha aHOAe JaMIbl MOTYT MHO-
SIBUTbCSl «J/IOXKHble HYJH», HHBLIMH CJOBaMH CeKTop G6yner
CyXaTbCsl He TOJbKO HpH HaHOOJbILeH, HO W TNpPH MeHb-
mef eMKocTH KoHaeHcartopa C2. DTo oObACHsiETCA TNOsIBJe-
HHEM TrapMOHHYEeCKHX KoJeGaHuH ¢ YABOEHHOH 4YacTOTOH
KBapia.

[Tpu xenaHuu usmeputegp MoXKeT ObITb coGpaH Ha
adamne 6E1IT. Cxema uaMeputenss ¢ 3Tofl JaMnoH npusese-
Ha Ha puc. 3. DToT NpubOp TaKKe pacCuWTaH Ha MHTaHHE
OT BHelllHero HcTouHuka. McmosnbsoBaHHble B HeM JeTalH
aHaJOTHYHH JAeTajfiM u3MepuTeasd, COOpPaHHOrO MO cxeme
pHc. 2.
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C nomoulbio ONHCAHHBIX H3MepHTesell MOXKHO H3MepAThb
H MHAYKTHBHOCTb KaTylleK, NPHCOENHHAsS HX NapaJjlesbHO
KOHIeHcaTopy nepeMeHnHoOfi emkoctd. s atoro Heo6xomu-
MO rpajyupoBaTth H3MEpHTeNb MO odpasuosum KaTyIKau
C U3BECTHOH HHIYKTHBHOCTBIO.

CYETUMK MMNYNLCOB
A. U3MAKHNOB

IlpocTofft cueTuHK MMNYJBbCOB ¢ MHAMKaLHeHd HA Jamnax
tina MMH moxer 6BITh NnOJyYeH NPH HCNONBb30BAHHUH B Ka-
YeCTBe NEPEK/AI0YaoUX 3JeMEeHTOB TPHHHCTOPOB. Karonanl
HHIMKATOPHBIX J1aMNl NPH 3TOM BKJIOYAlOT HENOCPeNCTBEH-
HO B aHOJIHBIE IIeNH TPHHHCTOPOB.

K HemocTaTkaM H3BeCTHBHIX TPHHHCTOPHHIX CYETHBIX Je-
KaJ CJeAyeT OTHECTH: OrPAHHYEHHYIO YacTOTy MepekJioye-
Hufi (1—2 kI'm), cBs3aHHyI0 ¢ BpeMeHeM mNepe3apsna 3a-
NHpPAIOIIEro KOHAEHCAaTopa; HeOGXONMMOCTb BKJIOYEHHS B
aHOAHBIE lleNH TPHHHCTOPOB PE3HCTOPOB C MOIIHOCTHIO
paccenBanus 6osee 2 BT, Tak Kak TOK OTKPHITOrO TPHHH-
CTOpa MpH AOMYCTHMBIX kofe6aHusX aHOAHOrO HanpsiKeHHs
IOJMeH TNpeBHINATh 3HaueHHe TOKA BhIKAoueHHs (25 MA),
a aHOJHOe HampfiKeHHe NOJXKHO BHIGHPATbCH H3 YCJAOBHSA
NpefOTBpaLleHHss 3acBeYMBAHHSI HepabOTAIOIMUX KAaTOLOB
nudposkix Jamn (06pa3oBaHHs OPEOJIOB).

YKa3zaHHble HeJOCTaTKH YCTPaHeHH B MpeliaraeMof
CYeTHOM Nekade (CM. pUCYHOK). B Heli aHOIHBIH pesucTOp
R2 siBasierca o6mum anas Bcex TpuHHCTOpOoB. uoamt /3,
6, 19 u T. n., BKIIOYEHHbIe B aHOAHBlE [EeNH TPHHUCTO-
POB, HCKJIIOUAIOT BJAHSHHE YeeK APYT Ha Apyra.

3aKpbIBAIOTCS TPHHHCTOPHI C NOMOIULIO TPAaH3HUCTOpA
T1, kotophul#t ux wyHTHpYeT. Takoe BK/IOUeHHe TPaH3HCTO-
pa HCKJIouaeT BJAHsIHHE TOKA YTEUKH MocjeJHero Ha pa6oty
CYETHON AeKalbl M NMOBBILAET YETKOCTb M HAJEXHOCTb pa-
GOTHI BCero ycTpofcTBa.

B ucxonnoM coctosiHun TpHHHCTOp {4 OTKpHIT, a Tpa-
sucrop 71 u ocranbubie tpunucrops (A7, 10 u 1. n.)
sakpbiTel. KoHnzencatop C2 paspsikeH, a KOHAeHCATOp:l
C3—C10 sapsikennl. HanpsixkeHue ux 3apsiia onpeneiser-
Cfl COOTHOLIEHHEM NJiey Ae/uTens, 06pa30BaHHOTO BHyTpeii-
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HMM CONPOTHBJIEHHEM 3aKPBITOTO TPUHHUCTOPA U NPOMEXKYT-
KOM Kartoj — aHof uudposBoro uHaumkatopa JII. Kak mo-
Kasaju 3KCIepHUMEeHTHl, HanpsxKeHHe Ha 3aKpPLITOM TpH-
HHCTOpE 3aBHCHT OT €r0 CONPOTUBJEHHS W OT HHAyLHpYe-
Moit nudps u KojaebJaercss B mpenenax 90—120 B.

ITpu momaue Ha Bxox cueTHO# nekaaw (Ha Gasy TpaH-
suctopa 7T1) TNONOXKHTENBHOTO HMNYJbCAa TPaH3UCTOP
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[NpunuunuajabLHas CXeMa CYeTYHKa HMOYJIbCOB

OTKpbIBaeTcs W WYHTHpYeT TpuHHCTOpH. [lpu stom Hamps-
JKeHHe, TMOJABOAHMOE K TDHHHCTOpaM uepe3 peaucrop R2,
yMeHbllIaeTCsi NPaKTHYeCKH RO HyJasd. Bce sto npusoaut K
TOMY, uTO TpuHHCTOp /{4 3aKphIBaeTcs.

C npekpallleHHeM JAefCTBHS BXOAHOTO HMIyJbCa TpaH-
suctop Tl sakpbiBaercs, a Koupencatop C2 sapsixkaercs
ot ncrounuka 60 B uepes pesucrop R2. Bospinas Benuunua
3apsAHOr0 TOKa obecreuyuBaeT BKJIOUeHHe TpuHHcTOpa 7.
AHonHBIl TOK A0CTAaTOYEH, YTOOB! MOANEPKATb €r0 B OTKPhI-
ToM cocTossHuH. Ha HHAMKATOpHOH JlaMme BHICBEYHBAETCH
nudppa «I». Ilpu oTkpeiBanuu TpHHHCTOpA [I7 HanpsiKeHHe
Ha oOulefi mUHE, K KOTOPOA NOAK/IOUEHBI aHOIb JAHOJOB
A3, A6, ... 130, yMmenpmaeTcs H CTAHOBUTCH DABHLIM Na-
HEeHUIO HaNpsXKeHHs Ha OTKPbITOM TpHHHcTOpe [I7 W nmo-
ne J6.

Konpencatop C2 npomonxkaer 3apsKaTbes JO Hampsixe-
HHSA, ONpe/eIIeMOr0 COOTHOIIEHHeM IJley AesuTens, o6pa-
30BaHHOTO BHYTPEHHUM CONPOTHBJIEHHEM 3aKPBLITOrO TpH-
HHcropa [[4 ¥ NpPOMeXYTKOM Kartoj ¢«0» — aHOX JlaMIIHL.
Konpencatop C3 paspsixaercs uepe3 OTKPBITHIH TPHHHCTOP
A7 u nvon A5. Nuon A5 ymenbmaet BpeMmsi paspsaja Kod-
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IeHcaTopa M NpefOTBpallaeT CKAaYOK HaMNpsiKeHHA Ha
ynpasJasiolmeM 3Jjekrpoie TpuHucTopa. Huoxam [A2, 15,
A8... 129 zakpuithl HanpsikeHnem 90—120 B.

IMpu noxaue ouepeaHOro UMMyJbCa MPOLECCH B CUETHOM
neKaje NOBTOPSIOTCS.

B HcxoAHOe COCTOSIHHE CYETUHK NPHUBOJMTCS HaXKaTHEM
KHonku Kul.

[Tpu Heo6XOAMMOCTH NOCJ]ENO0BaTENbHOrO COeJHHEHHS
HeKaj AO0CTaTOYHO COeJUHUTb BHIXOJ MpeiblAyluell JeKaan
¢ nocaenyiouleli aekanoi. Knonka Krl pomxkHa GuITH CO-
enuHeHa ¢ auoaoM /1 Bcex mekan.

HccnenoBanue MakeTHBIX 06pasioB CUETHOH JeKaabl Mo-
Ka3aJo, 9YTO OHa YCTOMYHBO paboTaeT OT BXOAHBIX HMITYJb-
coB gacroroil o 15 kI'u. JlauTeIbHOCTD MMIYJBLCOB MOXKET
6niTh paBHa 35—50 Mkc. McnbiTanus NPOXOAMJH NPH TeM-
nepaTtype okpyxamiome# cpennl B mnpenenax 30—70°C u
KoJle6aHHsAX HanpsiKeHus nutanus =4=20%.



ABTOJIIOBMTENSIM

MHAMKATOP YPOBHA TOPMO3HOM YXMAKOCTH
3. HAYAHOB

CoBpeMeHHBIe aBTOMOOHJIH OGOPYAYIOT THAPABJHYECKHM
IPHBOJLOM TOPMO30B, OJTHHM H3 HEJI0OCTaTKOB KOTOPOTO SIBJf-
€TCSl ONMacHOCTb BHe3aNHOH YTEeYKH TOPMO3HOH KHIKOCTH
H3 IPUBOJA, UTO MOXKET IPUBECTH K aBAPHUH.

¥YcTaHoBKa Ha aBTOMOGHJIb MHIMKATOpPa yPOBHS TOPMO3-
HOM KHJKOCTH CcO3JiaeT onpejesieHHoe yN06CTBO B 3KCIIya-
TallUd ¥ 3HAYUTEJbHO MOBHILIaeT 6e30HaCHOCTb JBUKEHHS.
HWnpugatop MoxeT OHITh YCTAaHOBJEH Ha BCE THIBI OTeue-
CTBEHHBIX aBTOMOOHJIEH ¢ THApPaBJHYECKHM NPHBOAOM TOP-
MO30B H HanpsxeHueM nutanus 12 B ¢ Mmunycom Ha macce,
B THIPOCHCTEMY KOTOpHIX 3anuta kunkocts [THKA-2
«HeBa» TY6-09-550-73. Ecau B ruApoCHCTEME HCIONb3YETCS
Ipyrasi Mapka TOPMO3HOH XKHMJKOCTH, TO HOMHHAJ/bI 3Jje-
MEHTOB, €CTECTBEHHO, GYAYT OTJIHYATbCA OT NPUBELEHHBIX
Ha cxeMe.

IIpuHnunuanbHasi cxeMa HHIMKAaTOpa IMOKasaHa Ha
puc. 1. Ero ocHoBa — MyabTHBHOpAaTOp HAa TPaH3UCTOPaAxX
T2 u T3. Harpyskoi MyJbTHBHGpaTOpa CaOyXUT TeaedoH-
Hblll Kancioab I'¢pl. Tpamauctop T4 cmocoGetByeT 6Gosee
ueTKOl (Qukcanuu pabouero cOCTOAHHUS (OTKPHIT — 3aKpHIT)
TpaHauctopa T2.

Korga myn-patyuk B 6auke MNOrpy»eH B TOPMO3HYIO
XKHUAKOCTb, Ha 6a3y Tpausucropa Il mocTymaer Hampsixe-
HHEe CMellleHusl, U OH OTKpHIT. [Ipn 3toM 6asa u smutTep
Tpansucropa 12 HMeIOT ONMHAKOBBHIA NOTEHLUHAJ, H 3TOT
TpaH3ucTop OyzeT 3akpHT. B pesyabrate myabtuBuGpartop
He pa6oraeT, a Tenedon T¢hl obecrouen. Huon I 3amu-
mwaet 6asy tpanaucropa I2. Ilpu noHHKeHHH ypOBHS TOp-
MO3HOH XKHUAKOCTH B 0auke Iyl OKa3biBaeTcsd B BO3IYXe.
B pesyabtate 3Toro Tpansuctop Tl sakpeiBaercsi, a TpaH-
suctop T2 otkphiBaercd. Tenepb MyabTuBHOpatop OGynet
pa6oTaTh C 4acCTOTOH, ompejesnsseMOH MOCTOSHHOH BpeMeHH
nenouku R5CI (oxono 400 I'm). 3BykoBo#i curaan mpeny-
npexjaeT BOAHTeNss 00 yTeuKe HJM HeJOCTATOYHOM YpOB-
He TOPMO3HOH KHJKOCTH B 6auke.
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Wnpukatop cobupaioT Ha neyaTHo#H miaate u3 doabrupo-
BAHHOTO CTEKJOTEKCTOJNHTAa MJH TeTHHAKCa TOJIULIHHOfM
1,6 mM. UepTex neuaTHOH mJaThl NOKa3aH Ha pHC. 2, a
BeCb yKasartesb B c60pe — Ha pHuc. 3.

Hcnonp3oBate B HHAMKATOPE repMaHHeBble NOJYIPOBOA-
HUKOBBIE 3JIEMEHThl HeXKeJlaTeJIbHO BBHAY HX HHU3KOH Tep-
Mmocra6unproctd. Pesucropst — MJIT-0,25, kounpencarop —
MBM. B kauectBe T¢h]l MOXKHO HCHOJNB30BATH 3JEKTPOMAr-
HUTHHIH TesdeOHHBI Kancioab J1060ro THIA ¢ CONPOTHUBIE-
HueM o6MoTKH 65—1600 Owm, nampumep TA-4. Tenedon-
HBI KamcioJib KpensaT K NeYyaTHOH IJiaTe cjelyiOllUM 06-
pasoM. B Kphilke Kamncions Ha AuaMerpe 35 MM cBep-
JIST JIBa OTBepCTHS AHamMeTpoM 3,3 MM C 3eHKOBKOH C
BHYTpPEeHHeH CTOpOHBl MOJ NOTaHHyI0 TOJIOBKY BHHTa M3.
KpblliKy Kamcionisi 3akpemasiioT aByMs BuHTaMu M3 Ha
IJIaTE CO CTOPOHBI 3JIeMEHTOB, 3aTeM KalcCloJb BBHHUHBAIOT
B KpblKy. [levatHyio miaty c¢ TejledOHOM NOMelLalOT B
MJIaCTMACCOBBIA WM MeTaJJIHYeCKUH KOpmyc.

[TpaBusibHO cOGpaHHBIi M3 KOHIHLHOHHBIX JAeTasell HH-
JNUKaToOp, KaK NpaBujo, HajaxuBaHHs He Tpebyer. B or-
JIeNIbHBIX CJy4asgX MOMKET NMOHaLOOHUTbCH PEryJHpoBKa UyB-
CTBHTEJNBHOCTH MofGopoM pesucropa RI. UacTtoTy 3ByuaHus
peryJiupyloT H3MeHEHHeM CONPOTHBJEHHSI pesucTopa RA.

JlaTyMK MOHTHPYIOT B IJIACTMAcCOBYIO KPHIIKY G6Gauka
s TopMO3HO# XKuAKocTH. OHH U3 BO3MOXHBIX BapHaHTOB
KOHCTPYKIMH JaTuHKa NMOKa3aH Ha puc. 4. JlaTyuxk u3roros-
JeH u3 aatyHu JI62. JlnuHa naTyMka 3aBHCHT OT PaccTos-
HHSl OT KpHIIKKM 6ayka 10 OTMETKH MHHHMaJIbHOTO YPOBH$
TOpMO3HOH XuaKocTH B Gauke. las aBTromo6uns BA3-2101
oHa paBHa 33—35 MM. B cayuae, ecam mnpH ycTaHOBKe
natypuka OyZeT 3aKphiTO BeHTHJASLHOHHOE OTBEpPCTHE B
KphillKe 6auka, PSAOM C JaTYHKOM HeoOXOZHMMO IpocBep-
JUTb OTBEPCTHe auaMeTpoM 1,5 MM 1Js cooGlleHHst BHYT-
peHHel moJioctH 6auka ¢ atMochepoi.

. Ecun 6auoxk ajsi TOPMO3HOH XXHMAKOCTH HJAH Tpy6Gompo-
BOA, uAaymui ot 6auka, MeTajsiHyeckde, TO OoJibllle HHKa-
Kux nopaboTok 6Gauka Jesnath He Hajgo. Ecau ke G6Gauok
H Tpy6ONpOBOA cHeJlaH H3 HeMeTa/lJIHYeCKHX MaTepuajoB
(Hanmpumep, y aBtoMoGuaefi BA3), To TOpMO3HYyIO XKHA-
KOCTb, HaxoJsimylocs B Gauke, HeOOXOLHMO 3JEKTPHUECKH
COeIUHHTb ¢ Maccod aBTomoOmas. Has storo B Gauke B
J000H TOUKe HHXKe MHUHHMAaJIbHOTO yPOBHSI TOPMO3HOH XHUJ-
KOCTH HeOOXOAHMO NpPOCBEPJAHTb OTBEPCTHE AHAMETPOM
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Puc. 3. Unpukarop B cGope

4,1 MM, BCTaBUTb B OTBepCTHe
BUHT M4 ¢ nuiuHApUYECKO# ro-
JIOBKOH, MPOJIOXHB C 06eHX CTO-
poH cTeHKH O0ayka yIJIOTHAIO-
IIHe Pe3HHOBblE H MeTaJljHye-
CKHe aibbl, H COEAMHHTD BHHT C
Maccodl TrMOKMM MHOTOXKHJIBHBIM
nposogom (MTB, BIIBJI u mp.)
ceuenreM 0,35—0,5 mm2.

Sta Heo6X0IUMOCTb BhI3BaHA
caegyomuM. XOT Ha OTeyecT-
BEeHHBIX aBTOMOOMJISIX BCeX TH-
[IOB TOPMO3HAs KHUJIKOCTb 3JIEK-
TPHYECKH COeJIHHEHa C Kopmy-
cOM aBTOMOOMJIA (MeTaJsIHYec-
KHA TrJaBHBIE TOpPMO3HOH IH-

Puc. 4. KoHCTpYKIMS [aTYNKa HHAHKA-
Topa (naryHb JI62)
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JUHAD, MeTa/lJHuecKHe TPYyGONpPOBOAM ‘M Ip.), TOUKA ee
COEIMHEeHHs B HEKOTOPHIX CJYYasiX HaXOIUTCH JajeKo OT
JaTyuKa, MO3TOMY 3JIEKTPHYECKOE CONpOTHBJEHHe cTonaba
JKHJKOCTH Ha YYacTKe JAaTYHK — KOPNYC COCTaBJIeT eJIHHH-
nn MeroM. Tak, B aBroMo6unsix BA3 mnosustuieHoBul Ga-
YOK COEJHHSETCH C IVIaBHBIM TOPMO3HbLIM LMJIMHIPOM IH-
3JIEKTPHYECKUM TPYGOINPOBOJOM, H CONPOTHBJIEHHE YYacTKa
JaTYuK — KOpPNyC B aBTOMOGHJISIX 3TOrO THIA OKa3biBaeTcs
HaCTOMIbKO BEJHKO, YTO TpaH3uctop I/ He OTKpbIBaeTcs.
Jlas aBTOoMoOHaelt «MockBuu-408», «MockBnu-412» 3a3eM-
JATh KUIKOCTh HeT HeoOXOZMMOCTH — 6auoK pacHojiokeH
HEeNoCpeJCTBEHHO Ha T[JIABHOM TOPMO3HOM LHJIHHIpE, H
JKMIKOCTb KOHTaKTHPYeT ¢ KopmycoM GJIHM3KO OT JaTyHka,
MO3TOMY CONPOTHBJIEHHE 3TOTO YYacTKa HEBEJIHKO.

3aMblKaHus N0 CTeHKaM 6ayka MeXay M[aTYHKOM H
KOpIyCOM He NpPOHCXOIMT BBUAY GOJBLIOrO CONPOTHBJIEHHS
3TOr0 yYacTka ja)e NpH MaKCHMaJbHO BO3MOXHOM Ha-
JIMYMH OCTAaTKOB XHAKOCTH HA cTeHKax. Kpome Ttoro, 6au-
KM, M3TOTOBJIEHHble H3 IJACTHYECKHX' MacC, IJIOX0 CMauH-
BalOTCS MKHAKOCTHIO, a CTeHKH 6ayKa paclojiOXXeHbl BepTH-
KanbHO. [TosTOMy, Kak NMOKasas ONHT, MOXKHO PAcIOJIOXKHUTh
B KpblllKe 0auka [Ba NaTYhKa, U ONUH U3 HUX COEAUHSATH
¢ kopnycom. OnHako paccTosiHMe MeXIy HaTYHKaMH IJid
6oJiblIel HaNeXKHOCTH paboThl yCTPOACTBa He CjaelyeT Je-
Jath MeHee 15 mm.

B stoMm cayuae HasaxuBaHHe YCTPORCTBA CBOJAUTCH K
BLIGOPY ONTHMAJILHOA YYBCTBHTEJNBHOCTH NOJGOPOM PE3UCTO-
pa R1. B HeKOTOpHIX CJyyasx NpH 3HAYHTEJbHOM OCTaTKe
JKHIKOCTH Ha KpHIIIKe MOXKET He3HAaYHTeJNbHO H3MEHHThCS
4yacToTa reHepanuyu MyJabTuBuGpaTopa.

Ilpu ycraHOBKe B KPHILKY 6auKa ABYX HATYHKOB MOXKHO
HCIOJIb30BAaTh OIMH M TOT K€ HHAMKATOP [JIS KOHTPOJA
YPOBHSI TOPMO3HOA KHUJKOCTH B 06auke H OXxJaxjawomeh
XKHJAKOCTH B paxuartope. Iasi storo B panuartop (uiu B
pacliupuTeNbHBi 6GayoK) YCTAaHABJIMBAIOT AaHAJIOTHYHBIA
JaTuHK, H30JIMPOBAHHBIA OT KOpmyca, ¥ Bce JATYHKH CO-
e[MHAIOT NOCJEeOBaTe/IbHO: ONUH JATUHK B Kphllike 6auka
IJIT TOPMO3HOR JKHIKOCTH COeIHHSIIOT CO BXOJOM HHAMKa-
TOpa, Ipyrofi — ¢ AAaTYHKOM YPOBHS XKHAKOCTH B pajHaTo-
pe. Ilpn nanennu ypoBHs XKHAKocTH B 6auke WM B paaua-
TOpe Llelb pa3MblKaeTcs, H MHAMKATOp mpeaynpexjiaer 06
5TOM 3BYKOBHIM CHI'HAJIOM.
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PAAMONIOBUTESILO-KOHCTPYKTOPY

CNYXOBbLIE ANMNAPATHI
B. MYPABMH

JlBe KOHCTPYKLUHH CJYXOBHIX annapaToB, ONHCaHHBIE B
cTaThe, NpeiHa3HayeHbl 1J5 JIOJeH ¢ TOHHKEHHBIM CJIYXOM.
Ha puc. 1 npuBeseHa NpHHUHNHAJbHAS CXeMa NepPBOH KOH-
CTPYKUHMH cayxoBoro annapara. On umeer cieiyloulne Tex-
HHYecKHe jnanHbie: Ko3dounuent ycuiaenus 5000; makcH-
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Puc. 1. TpunnunuanbHas cxemMa CJAyXOBOro annaparta

MaJbHOE HamlpsiKeHHe HAa BHIXOJe TPH CONPOTHUBJEHUH Ha-
rpy3ku 60 Om 0,5 B; pabouas nonoca wacror 300—7000 I'n;
Hanpsixkenue nutanus 9 B; Tok, morpebisieMblli B pexuMe
MoJsuanus, 7 MA; MakcHMaabHbI noTpebaseMulil Tok 20 MA.

Ycunutear amnapata Tpexkackannwii. IlepBele nBa
KacKaja OXBaueHBl OTpHIATeIbHOH OGpPaTHOA CBSI3bIO IO
HNOCTOSHHOMY TOKY C LeJiblo ctabuanszauun Kodpduuuenta
ycusnenus. YacToTHass XapaKTepHCTHKa B 06JacTH BepXHHX
Y4acTOT HMeeT 3aBaJi, YTO OCYLIECTBJSIETCS BKJIOYEHHEM
KoHzeHcaTopa C3 Mexnay KkoJ/leKTopoM H 6a3oil TpaH3H-
cropa T2. C neabio CHHXKeHHs] COGCTBEHHBIX LIYMOB YCHJIH-
TeJs NepBBIfi KacKaJ BHINOJHEH Ha MaJoWlyMsIleM TpaH-
3HUCTOpE.

C koanekropa TpaHsucropa T2 curHaj NOCTynaer Ha
noreHnuoMerp R7, BHINONHAIOWHHA POJb peryasaropa ycH-
JIeHUA,
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OxoHeuHbIi KacKal co6paH 1O cXeMe YCHJAHTeIa C
naasaollefl pabouell TOYKOH, 4TO NMO3BOJISET PE3KO YyMeHb-
IWIHTb TOK, HOTpebJsieMblli KacKaaoM B pexXHMe MOJYaHHi.
Ceeroauon ZI3 cayXUT HHANKATOPOM BKJIOUYEHHS.

CayxoBoli annapat cob6paH B MJIacTMacCOBOM Kopmyce
BHYTpeHHHM pa3mepoM 82 X 56 X 22 mm (puc. 2). Ycuau-
TeJIb CMOHTHPOBAaH Ha MNewyaTHOH mJaTe M3 (OJbLTHPOBaH-
HOr'0 reTHHaKCca HJHM CTeKJOTEKCTOJHTAa, H306paKeHHOH Ha
puc. 3. Ha nnarte kpemsit Takke peryJsaTop yCHJIEHHSI H
mMuKpodoH. MukpodoHn o6epTHIBAIOT MOPOJOHOM M Ha TOH-
KOH pe3HWHKe NOJBEIIHBAIOT B BLIPE3aHHOM B MJIaTe OKHe.
CrteHKH MHKpOQOHA He HOJIKHBI KacaTbCsl TMJIAThl M KOpmy-
ca CJyXOBOroO amnmnapara.

Bce npumeHnenHble pesuctopsl — MJIT-0,125. B kauecrse
peryJasiTopa yCHJeHHsl Mcmosib3oBaH pesuctop tuna CI13-3a
(Hampumep, perynsTop TpPOMKOCTH TpPAaH3HCTOPHOIO MpH-
eMHHKa). DJeKTpPOJHTHYecKHe KoHAeHcatopn — K50-6.
Kougencarop C3 — KJIC unn KM-4a. Konnencaropu Cl,
C7, C8 — KM-6a, onn MoryT OHITb 3aMeHeHbl Ha 3JEKTPO-
JHTHYEeCKHe KOHAEHCATOpbl TOro Xe HomHuHana Kb50-6 uiau
ApyTHe, OpPH 3TOM, . MpaBAa, NpPHUAETCA H3MEHHTb DHCYHOK
neuaTHbIX NpoBoAHUKOB. Jluoawt — cepun J9 mau 12 ¢
A06bIM  GyKBeHHHIM HHAeKcoM. B cayxosom amnmapare
NpUMeHeH 3JeKTPOMArHUTHbIE MHKPOQOH OT CepHiHO BHI-
nyckaemoro annapara BK-2 (601). Texepon — TM-3 uau
TM-4.

[Turaercs cayxoBo#l ammapat ot 6atapen «Kpona» Ha-
npsixkeauem 9 B.

HanaxuBanue ycHJaIuTeNsl CAYXOBOTO anmapata HayuHa-
I0T ¢ yCTAHOBKH PeXHMOB paboThl Tpansuctopos T/ u T2
10 HOCTOSIHHOMY TOKYy pe3ucropamMu R4 u R6, 3atem pesu-
cTopoM R8 mpH OTK/IIOYeHHOM MHKpPO(OHe yCTaHABIHBAIOT
TOK TOKOSi OKOHEeuHOro kackana pasHbiM 2—2,5 MA. Ha
6asy Tpansuctopa T3 c renepaTopa nmoAalOT CHrHaj 4acro-
to#t 1000 'y ¥ amMnIKUTYyROH, COOTBETCTBYIOLIEH MAKCHMaJb-
‘HOfl aMIVIUTYyJle CHTHa/Ja Ha KOJJeKrope TpaHsucropa T3.
Pesucropom R9 pno6GHBAIOTCS HEHCKaXKEHHOr0 YCHJEHHs
curgaja. [Ipy 3TOM TOK KOJJIEKTOpA TPAH3UCTOPA AVJIKEH
uMeTh Beauuuny 15—17 mMA.

HanaxuBaHue nepBbIX ABYX KacKafoB IO NepeMEHHOMY
TOKy CBOAHMTCS K NMOAGOpY eMKOcTH KoHaercatopa C3 mo
HauGoJiee NPHUATHOMY 3BYUaHHIO, OTCYTCTBHIO DE3KHX <«Me-
TaJJIN4eCKHX» 3BYKOB,

74



Puc. 2. BHewHUii BMA CNyxoBOro annapata

Puc. 3. PacnonoxeHue peTtaneii B KOpmnyce CAyXoBOro anna-
pata



OnHcaHHBIA CIYXOBOA ammapar 3KCIJyaTHPYeTcsi B Te-
YeHKe rofia ¥ MoxeT ObITb HCIOJb30BaH JIOABMH C NOTepei
cayxa po 709, mas pasroBopoB, NpPOCHYIUHBAHHS pafuo-
H Tejenepenay, NPH NPOCMOTpe KHHO(DHJIBMOB B KHHOTe-
arpax.

Ha puc. 4 npuseiena cxema cJayXoBOro ammaparta, CO-
BMELIEHHOro ¢ paauonpHeMHHKoMm. CiyxoBoii anmapar ¢
NPHEMHHKOM HMeeT CJelylollhe TeXHHYeCKHe IaHHble:

/Véz
i HIYC2M 70
\_I (305 6-25

i RyA
Puc. 4. [Npuanunnanbias cxeMa C/IyXOBOFO annapata € NPHEMHHKOM,

ko3 duuuent ycunenus 1000; makcuMajibHOe BBIXOJIHOE Ha-
npsiXKeHHe NP CONDOTHBJIEHHH Harpyskd, pasBHoM 60 Owm,
0,5 B; ToKk, mortpeGasieMblii B pexuMe MoJuanus, 6,5 MA;
MaKcHMaJbHbIl moTpe6asieMblil TOK 15 MA; Hampsixenue
nutagus 3 B.

YcrauTeab cyxoBOro annapara co6paH Ha MUKpocxeme
MC1 u rtpansucrope T3. IlpumeHennas 3jechb MHKpOCXeMma
K1YC231A npencrasisier co60f WHTErpasbHbIH yCHUIHUTCAD
Hu3KO# uacToThl ¢ Kosdp¢uuuentoM ycuienus 300—500.
Koupencarop C17 obGecneuuBaer 3aBajl 4aCTOTHOH Xapakre-
PHUCTHKH yCHJIHTeJs1 Ha yactoTax Bbite 10 xl'n, a pesucrop
R8 cayxur peryasaropom teM6pa. C BbIXOZa MHKPOCXEMBI
curHaj mocrymnaer uepe3 pesuctop R9 nHa pesucrop RI0,
HTPAIOIHIl pPOJIb peryJasiTopa YCHJEHHs, a ¢ Hero — Ha
OKOHEUHBIH KacKaj, BHIIOJHEHHBI N0 cXeMe YCHJIHUTeNs C
nnapalouleil paboueil TOYKOM. '
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TlpueMHHK CJOyXOBOro ammapaTta BHINOJNHEH 10 CXeMe
NPSIMOro yCHJIeHHS ¢ (PUKCHDOBaHHON HACTPOHKONA Ha de-
Teipe cTaHmuM. Ero aByxkackapuwii ycusnuteap BU Ha
tpansuctopax T1, T2 oxBaueH OTpHLIATeJbHOH OGpaTHON
CBfI3bI0 IO NOCTOSSHHOMY TOKY (uepe3 pesuctop R2). [e-
TeKTOp cobpan Ha auomax JI, [A2 no cxeMme YIBOeHUs
HanpsixkeHusi. CHTHaJ ¢ Harpys3ku JeTeKTopa NMOCTyNaeT Ha
BXOJ YCHJIHTeNS CJAYXOBOTrO ammapara.

Annapar cMOHTHPOBaH B IJIACTMAcCOBOM KOpryce BHYT-
peHHHM pa3MepoM 82 X 56 X 22 mm (puc. 5). ¥Ycuaurenn
U NpUeMHHK co6paHbl Ha OTHAEJBHBIX MJaTax H3 (OJbrH-
POBAHHOIO TeTHHaKCa HJH CcTeKaoTeKctoaura (puc. 6). Ha
IJIaTe YCHJIMTENs PacNoJOXKeHBl TaKikKe peryJsTophl yCHJe-
HHMs ¥ TeM6pa u muxpodoH. Kak U B mepBof KOHCTPYKIINH,
MHKPO(GOH 00epTLIBAIOT NOPOJOHOM M Ha TOHKOH pe3HHKe
NOABEWINBAIOT B BHIPE3aHHOM B IJIATE OKHE.

Ha nnate npreMHHMKa yKpelieH [iepeKa0YaTe/b CTaHIHU.
B xoHCTpyKHHMH TNpUMeHeHH pe3uctopbl Tuma MJIT-0,125,
KOHZeHcaTophl noctosiHHo# eMKoctd — KM n KT, sxekrpo-
autayeckue — K50-6, moactpoeunsie — KITK-M. Ouoaer 19
¢ mo6GbiM OyKBeHHBHIM HHJEKCOM, NepeMeHHbie Pe3UCTOpHI
CI13-3a. Ilepeknouarenp CTAHNUA — OT KAPMAHHOIO NIPHEM-
HHKa.

Kontypnas xkatymka LI ¢gepputoBoii aHTEHHBH HaMOTa-
Ha Ha cepneunuke'600HM pasmepom 56 X 25 X 3 Mm mpo-
Bonom IIDJIIIO 0,1 u umeer 75 ButkoB. Karymka csssu
L2 nmeet 5—8 BuTKOB nmposoza I13J1 0,23.

B cayxoBoM ammapare NpHMEHEH 3JeKTPOMATHHUTHbBIHA
MHKPOQOH OT CepHilHO BhIycKaeMoro annapata BK-2 (601)
_u tenepon TM-3 nan TM-4. Iluraercs anmapaT or AByX
aseMeHTOB 316.

Hanaxusanue anmapata HauMHaeTCs C YCTAHOBKH pe-
XHUMOB pabGoThl TPAH3HCTOPOB MO NMOCTOSTHHOMY TOKY, yKa-
3aHHBIX Ha NpPHHOMIOMAJAbHOA cxeMe. 3arteM Ha 6asy TpaH-
sucropa 73 nopator curHaa c wacrotoit 1000 I'm u ammuu-
TYIOH, COOTBETCTBYWOIleH MAaKCHMalbHOMY CHTHaly Ha
KoJiekTope TpaHsucropa I3. ITonGopom pesucropa R12
JO6GHBAIOTCST HEHCKAaXKEHHOro ycuJeHus curHauaa. Koupen-
catopom CI17 non6upaiot TeMGp 3ByyaHus.

HanaxuBaHve nmpueMHHKA CBOAMTCSI K HAacTpOHKe BXol-
HOFO KOHTYpa.
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Puc. 5. BHewHWin BMfJ cnyxoBoro annapata ~ NPUEMHUKOM

Puc. 6. PacnonoxeHue feTaneil B KOpryce C/Ayx0oBOro amnnapaTta c
NPUEMHUKOM ‘
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