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B PEJAKLHIO NPUIIJIO NUCBMO

Ipuropu#t Tnuienko w3 CyMcko#t o6MacTH nueT:

«HeckobKO JIeT TOMY Ha3aj Mbl KyNHJIH pajHOTIPHEMHHK «3aps».
Xopomwo o pabotar, Ho HenopThiaca. OTsesan ero B ropod 3a 30 KHIO-
METPOB, MOTOMY YTO B HallleM ceJle HeT HY MacTePCKHX, HH CNelHaJHCTOB,
KTO Obl HCTIPAaBUJ NPHEMHHK, HH DANMOKDPYIKKA, TAe MOMXHO GHIIO 6B Ha-
yuutbest sTomy. asieKo UPHIIOCH BE3TH NMPHEMHHK, HO HHYEro He TNoAe-
Jiaemb — 6e3 paqo mioxo.

OrtpemonTtuposain TaM HalW NPHEMHHK. IlpuBeanu ero 1oMok, a de-
pe3 moarona OH GNATL HCNOPTHJCA: cHawyaja CTall XpUIeTb, a IOTOM
COBCEM 3aMOJIYall.

Yro cayyunoch ¢ HalluM TpueMHuKOM? Heymenu onsrtb npuiercs
BE3TH €ro B 061aCTHOH LEeHTP?..» .

Cyns mo HeKOTOpHIM TpPH3HAKAaM, O KOTOpHIX jajee mucad I. T-
I{eHKO, TIPHEeMHWK BHIleJ M3 CTPOS H3-3a HEUCHPABHOCTH B aHOHOH me-
MK JaMNBl KacKaja NPeABAPHTENBHOTO YCHJEHUS HU3KOH YacToTH. 3To
NpeNNoJOKeH e, BbiCKa3aHHOoe pelakuiefl MaccoBoit paauoGiGauoTeKH
2BTOPY NHCBbMA, MOJATBEPAMJIOCH MOMYYEHHBIM OT HETO OTBETOM.

[TuceM, aHaJOTHYHBIX 5TOMY, B PEIaKLUIO TIPUXOAHT MHoro. M ouens
YacTo 3aflaercs Bce TOT e BONPOC: KaK CaMHM HAaXOAHTb B NpHeMHHKe
HEHCNIPaBHOCTH H YCTPAHATH HX?

Yueno MaccOBHX JaMIOBBIX PalHOBEllaTeNbHBIX NPHEMHHKOB H pa-
JAKOJ, HaXOAAUIUXCH B HHAMBHIYaJNbHOM U KOJJIEKTHBHOM TOJb3OBaHHH,
orpomHo. Ho cpean HHX u 0cO06EHHO cpelH ycTapeSIIHX W ycTapeBalo-
IUX HbIHe MOJeJsel €CTh, K COXKAJEHHID, MHOTO <«MOJYalluX» pajHo-
npueMHHKoB. IlpuumHbl TOMy OuYeHb pasHbie: HepslliHBoe obpalileHne
C TDHEMHVKOM, CTapeHHe ero jeTajled, MexaHHuecKHe, 3JeKTpHUECKHe
K HHble TIOBPEXIeHH L,

Brnanenen «3amosiuaBliero» npHeMHHKa MOIKeT, KOHEYHO, O6PaTHTLCA
3a NOMOUIpI0 B MacTepcKyl. A ecau 3To clyudTcss B cejle, Kak Oblo
y T. Tumenxo, ¥rn B HeGoMbIIOM TOPOAE, TAe MacTepckok HeT? B Takux
cllyyasx TPHEMHUK, YacTO H3-3a TNYCTAKOBBIX TIOBPEXKAEHHH, HajgoJro,
a Hepe/KO HaBCeTAa CTAHOBUTCH HHKYEMHOH Bellblo.

Tpyano nu oBnajeT, 3HAHHAMUM U HaBBIKAMH CaMOCTOATEJLHOTO
MOUCKA H 'yCTPAHEHHS- HEHCIIPABHOCTER B MpHEMHHKe WA paguone? [lpu
KEeJaHUN — He OY€Hb, ecl pedb HJIET O TAKHX CPABHUTENbHO HeCJ0KHBIX
TpUeMHUKaX H pagnonax 3-ro M 4-ro Kaaccos, Kak «Pekopa», «3aps»,
«Crpenas, «Boanay. .

Llenb 3Tol KHHMKKH — HayYHTb BJaj€/IblieB MaCCOBBIX JAMIOBHX TIpH~
€MHUKOB HaXOJHTb H YCTPaHATb BO3HHKAIOIINE B NMPHEMHHKAX HeHclpas-
HOCTH, He npHberas K NOMOIIH cleHHANHCcTOB. [loguepKHBaeM, uTO pasro-
BOp OyJer HATH TOJBKO O JAMIOBHX NPHeMHHKaX. TpaH3HCTODHbIE IpHEM-
HHUKH, THPAX KOTOPBIX ceflyac mpeBblliaer THPaX JaMIOBHX H Bce Goab-
Lie BHTecHseT HX, B 9TOH KHHIKKe He paccMartpuBaloted,  B. Bopucos

1* 3



OTJIABJIEHHE

B pemakuuio mpuUBLIO MHCBMO o+ . . o .+ o .« . . . . . .
HemHOre o Tom, Kak NHpoOMCXOAMT pafuonepelaua U DafHONpHEM

D/leMeHTbl PAZHONPHEMHHKA . « + & o 4 o o + « + o
CynNepreTepoliHl  + v« « « o o & o o o o o o . 4
IMouemy 3aMonyan DafHONPHEMHHK? o o & ¢ « & « . . .
[IpuGopst H MHCTPYMeHTHI MepBOH HEOGXOAMMOCTH . . . . .
[Nouck u ycTpaHeHHe HEHCAPABHOCTEA . . . . . + + . . .

TIpveMHHKH pasHbie, a MPAHUKN TOMCKa HeHCNpaBHOCTeH OO K
Eille HECKOMBKO COBETOB o « 4 « & + s + & «

. e s



HEMHOIO O TOM, KAK INPOUCXOAHUT
PAOHONEPEJAYA U PAJUONPUHEM

3BYKOBbBIC BOJIHBI, BO3HHKAIOUIHE B BO3AyXe H BOCIPHHUMaeMble Ha-
MH K&K 3BYK, DPAclPOCTPAHAIOTCS B HEM ¢ OTHOCHTeNbHO HeBoJbLIOH CKO-
pocTeio (0KOJI0 340 M/cex) W Ha CPABHUTENBHO HeGOJBUIHE PACCTOSHUA
(10 HeckoMbkHX KHaIoMeTpoB). C NOMOWIBIO K€ PajHOBOJH OHH MOTYT
TepeaBaThcsl Ha OoJblIME DACCTOAHMS W C  OLPOMHO#  CKOPOCTHIO
(300 000 xm/cex). Kak 510 npoHcXoquT?

Paccmorpum 610K-cxeMbl Ha pHc. 1, H306paxaioiilye B yIPOLIEHHOM
BHI€ DAfMONEPeNaTIHK M PafHONPUEMHHUK,

TenepaTop pasuonepegaTyska BbipaGaThiBaeT NepeMeHHBI TOK BBICO-
KOH, HO CTPOro Onpejfe/eHHOH AJs LAHHCH PAgMOCTaHIUM YacTOTHL ITH
KoJ1eOaHHs yCuIUMBAIOTCS N0 TpebyeMoit MOIIHOCTH YCHJUTEJeM Hepenart-
YKKa M IOCTYNAIOT 3aTeM B aHTeHHy, 06pa3ys B OKDyXaIWUeM ee INpo-
CTPAHCTBE BbICOKOYACTOTHbIE 5JEKTPOMAarHUTHble KoJeOaHHs, HMEHyeMble
PaguOBOJIHAMHY,

Ytobb! y3HAaTh AJHHY BOJHBI paguoliepefaTuuKa, HaJl0 cKOpOCTh pac-
NpOoCTpaHeHHsl PAaAHOBOJH, BhlpaXeHHy B Metpax (300 000 000), pasne-
JIUTh Ha 4AaCcTOTY KoJeGaHn# B aHTeHHe IepefaTyuka, BhIPAXKeHHYIO B rep-
uax (ey4), WIH CKOPOCTb, BHIpaMeHHyIO B KumoMeTpax (300 000), — Ha
YyacTOTy B KuJorepuax (xey). Tak, HanpuMep, eclM YacTOTa TOKa B aH-
TeHHe HepegaTuxxka 750 key, TO AJMHA BOJHB MAHHOH pagHOCTAHLHU
400 m. Uem Oosblie yacToTa KoJeGaHH# B aHTeHHe NepefaTuHKa, TEM
MeHbllle IJIHHA BOJHBI PagHOCTaHIHH,

Dyuruys MuKpodhoHa — MpeoOpa30BLIBATL 33YKOBhie BOJHBI, CO3/a-
BaeMble TOJIOCAMH apTHCTOB MM MY3bIKAJbHBIMH MHCTPYMEHTAMH, B SJEK-
TpUueckHe KoJiebaHHA 3BYKOBOH (HH3KO#) uacToTel. [locTynas B ycuid-
TeJlb MepefaTyHKa, 3TH KoJeGaHWs BO3LEHCTBYIOT HA BBICOKOUACTOTHBIE
KoJeGaHusl reHepaTopa H H3MEHSIOT UX aMIIuTyay. HuskouacToTHbe Ko-
nebaHus Kak Obl HaKJIafbIBaiOT CBOM <«IOPTPET» Ha BHICOKOUACTOTHBIE.
Ilpn 3TOM 3JeKTpOMarsMTHast 3Heprus, u3Jjyuaemas aHTEeHHOH mepenart-
YHKa, YXKe He CTAHOBUTCA MOCTOSHHOM, KaK NPH BHIKIIOUEHHOM MUKpodo-
He, a KaKk OBl My/JLCHPYeT B TAKT CO BCEMH M3MEHEHUSMH TOKa MHKpO-
¢dona. HacroTa xKe NepefaTyiMKa BCE BPeMsl OCTA€TCH HEH3MEHHOI.

Tpouecc U3MeHeHMA AMILIHTYIbl BHICOKOHACTOTHbIX KonebaHuil ne-
pemaTunka mnea AeHcTBHeM KoJe0aHU#l 3BYKOBOH 4YacTOTHI, CO3MaHHBIX
MHKPOGOHOM, Ha3bIBAIOT aMIVIATYIHOH MOJIYJsiilHell, a 3HEepPruio paauo-
DBOJIH, H3JlyYyaeMyl0 aHTeHHOH, — 5Hepruell 5/JeKTPOMATHHUTHBIX MONYJIH-
POBaHHBIX Kosebauui,

H3BecTna eumle M Taxk HasbiBaeMas 4acTOTHasi MOAYJALHSA, KOTAa
B MepefaTyuKe MojJ AeHcTBHeM KoJeOGaHHH HH3KON YyacTOTh H3MeHseTcs
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He aMIUIHTYIa, a YacToTa 3JeKTPHYeCKHX KojeGauuii resepartopa. Takoit
BHJ MOIYJSLHH IIPHMEHSIOT, HampHMep, AJs Mepefaid 3BYKOBOrO COMpO-
BOM/EeHUs B TeJEBHIEHHHU, 8 TaKxKe NMPU paJHoBelllaHUH Ha YJIbTPaKopOT-
KuX BOJHax. B paaHoBemlaHHH ke Ha AJHHHBIX, CPeJHHX H KOPOTKHX
BOJIHAX UCMOJL3YIOT aMILUIHTYIHYIO MOLYJAHHIO.

3agava pajMONMpHEMHHKA 3aKJIOUaeTcs B TOM, HTOOBI «BLIJIOBHTbH»
13 sdupa vacTb 3HEPrHH pPANHOBOJH, BLIIEJHTb U3 Hee 3JEKTPHHYECKHE
Ko/Ne6aHHA HU3KOH 4YacToTel H
npeo6pa3oBaTb HX B 3BYKOBble
KoneGanus. Ilepeyno ¢yHKuHIO B
TpHeMHHKe BBITIOJHSET aHTeHHa,
BTOPYIO — LETEKTOP, TPETbIO —
rpoMkoroBopHreas, Ilo cymecr-
By B DaJHORDHEMHHKE IPOHCXO-
JAT TpoueccH, o6paTHHe Tpo-
HeccaM B pajHONepejaTuHKe.

AHTeHHOA palHONpHeMHHKa
Moxker GbiTh Ji000 NpoBoj, NOA-
BelleHHBH Haj 3eMJed H H30JH-
poBauHnt oT Hee. [Iocruras
NpHEMHON aHTeHHBI, PajHOBOJHE B036yXAalOT B Hefl TOUHO Takue e,
Kak ¥ B_Tepefaiomled aHTeHHe, HO OYyeHb cJabble MOJYJRPOBaHHbIE
KoseGaHHst BHICOKOf u4acTOTH {6oJblnast yacTe SHEPrHM pajJHOBOJH, yAa-
Jsich OT Nepefaiouledl aHTEHHH, paccedBaeTcsi B NMpocTpaHcTee). B mpH-
eMHHKe 5TH caalbie MOLYJHPOBaHHBIE KoJeGaHHS YCHIHBAKIOTCS BLICOKO-
YacTOTHHIM ycuauTeneM (BY), a 3aTeM ¢ NOMOMBK JeTeKTopa (3/€MeHT, .
06/1aaloHd HeCHMMETPHYUHON NMPOBOAHMOCTBIO, T. €. PAa3JHYHOR B JBYX
HalmpaBJeHHsiX) BbIIEJIHTh M3 HHX KoJeOGaHHS HHM3KOH uwacTothl. Mom-
HOCTb 3TUX HHM3KOYAaCTOTHBIX KoseGaHHi O6bIYHO HeJOCTaTOYHa A HOp-
MaJbHOH paBoTel rpoMKoroBopHTens. [TostoMy Mocje AeTeKTOpa MpH-
MEHSIOT ele ONHH YCHJIHTeIb — HH3KouacToTHb (HY).

Paduonepedamyun

Puc. 1. Baok-exeMul

3JIEMEHTbHI PALHONMPHEMHHKA

B noMe norac caer.

«[leperopenu npoGku», — MoJyMaere Bbl H HANPaBHTECh K ILHTKY
C NpefoXpaHHTENSIMH.,

A ecu cBer morac TOMBKO B Baliefi KomHaTte? KM He TODHT TOJbKO
OIHA HacToJbHas JaMIa, He IPeeTCH 3NeKTPHUeCKHH YTIOT HJIH He pa-
6oraer Jpyroii 3aeKTpoGniTOBO npuGOp? g‘orna GecCMBICACHHO HATH
ocMaTpuBaTh «npobkk». HeucnpasHocTh HaZo HCKaTh B caMoM npubope,
B €T0 TOKOIOABOAAMIKX NPOBOAAX, B HaTPoHEe HJH fITeNcejJbHOH po3eTKe.

PanyonpreMHUK — TOXe 3JeKTPUUeCKHH Npubop, Ho GoJee CIOXKHDIH,
YyeM HacToJIbHAs JiaMila, 3JeKTPOYTIOr WJH mbijecoc. DJeKTPOyTior, Ha-
DpHMep, BMeCTe ¢ TOKONOABONSAUIEM IIHYPOM M IITeNceNbHOR BHAKOH co-
CTOHT BCErO H3 KaKoro-Hubynbp gecatka Aertasefl. Uucio Ke B3aHMOCBs-
3aHHBIX JeTaJell, COeAUHEHUI H 3JeKTpHUeCKHX Lellefl B pagHONpHeMHUKe
npepbiiaer coTHO. Yrobel y6eguTbcs B 3TOM, JOCTaTOYHO MOCMOTPETH
H2 NPHHHHIHAJBHYIO. CXeMYy WJIH 3arAsHYTb B <«NojJBaj» IAccH NpueM-
HHKa.

U BoT pagHONpHEMHMK 3aMoJIdaJ WaH pabGoraer ¢ umepefosMH, C He-
KaX{eHHAMH 3ByKa. YTo cayuuiocs ¢ HUM? BepoATHO, B Kako#-TO H3 ero
Henell NOsSBHJCA H3bsH, DbITh MOXeT rjie-To HapyHIHJICA KOHTAKT, BhILLIA
H3 CTPOS LeTajb?
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YeTpaHuTh B pajMONpUEMHMKE HEHCNPAaBHOCTb — 1el0 He TPYJIHOE.
OHO MojJYac He ClIOKHee 3aMeHHl Neperopenlieil JaMIIOYKH B KapMaHHOM
3JieKTpUUecKoM ¢osapure, CloMHee Apyroe — Ha#iTH HeUCNpaBHBIY yua-
CTOK HJIM BHILIEALIYIO U3 CTPOS JeTatb., 31ech 6e3 OCMBICAEHHOTO MOILXO0-
Jla K JeJy HHYero He MNoAyunTcs. BoT mMoueMy, mpexie ueM BCKDHThb
3aMoJYaBIIMA paJHOTNPUEMHEHK, Ha 0 MOrOBOPUTD O €ro 3JEeMEHTAX, O TOM,
KaK OH yCcTpoeH W paboTaer, Kax YHTAaTh e€ro cXemMy M pa3buparbcs
B HEl.

TTpexne Bcero o6 ycTpoiicTBe AeTasell U SJIEKTPHYECKOH cxeMe, sBJsA«
I0lefics] OCHOBHHIM TeXHHYECKMM JOKYMEHTOM paaHONpHeMHHKA.

PagUORDUEMNUN

MEA
Lemenmop. (pomrozobopumens

paguonepenaTydka H paJHONpIEMHUKA,

Yenosuwie rpathuyeckue 0603HaueHHA. B rocienHee BpeMst obiee
TIPHHATHE yCJOBHBie rpadudeckue 0603HAUEHHs 3JeMEHTOB PaHOCXEM
HECKOMNIBKO M3MEHWIUCh, YTO YNMPOCTUIO HAYepTaHUe W uTeHHe IIPHHUHMIHA-
ANBHBIX 3JIEKTPHUECKHX CXEM.

Ha puc. 2 mokasay BHewHW# BN HEKOTOPHIX U3 HauboJee UacTo
BCTPEYaloUIUXCsl B NPHEMHHKe pajuojeTaneil ¥ yCTPOHACTB, a PSALOM — HX
CTapbie H HOBblE I'padHuyeckHe oGosHauenus. VI3 pucyHka BHIHO, YTO KOH~
JeHCAaTOPbl MOCTOSHHOH €MKOCTH, NMOCTOSIHHbIE M TepeMeHHbie DPe3HCTOPH
(pe3ucTopsl paHee Ha3biBanu COMPOTUBJEHUSMM) U HEKOTOPHle Jpyriue
pajfHoieTaNH COXPaHUIU MPEXHIOD CXeMaTHYeCKyl0 CHMBCJHKY.

Yecnosuble rpaduueckie o603HAUEHHS MHOTHX pajgHoneTastelft B Ka-
KO#-TO cTeneHd 0TO6PaXaioT KOHCTPYKUMH ux. KoHIeHcaTop MOCTOSAHHOR
€MKOCTH, HampHMep, 0603HAYAIOT NBYMs MapasielbHbIMU TQJCTHIMH JH-
HHSIMH, CHMBOJIM3HDPYIOIHMH JIBe €ro He COeJUHSIOIHecs MeXIy coboff
nacTHHH-00KAankH, Taxkxe ABYMS JHHHSIMH, HO IepeceueHHbIMH Ha-
UCKOCh CTPEJIKOH, 0603HaualoT KOHMEHcAaToph! NMepeMeHHoft emkocTH. Ka-
TYHIKA HHAYKTHBHOCTH M OGMOTKHM TpaHcopMaTOPOB He3aBHCHMO OT
yhcesl BHTKOB B HHX H300pa<aloT BOJMHHCTHIMH JIHHHUAMH. OuUeHb CXOXH
BHeWHWH BUA M TrpaduueckHe U306paxKeHUs TPOMKOTOBODHTeJEH, pe3u-
CTOPOB, NJIaBKHX NpefoXpauuTeled.

Ha cxeMax psimoM ¢ cHMBoJsM4ecKHMM U300paKeHUSIMH jpeTaseil cTa-
BAT TNpHCBOeHHbie HM GYKBBI: KOHAeHcaTtopaM — JaTHHckylo C, xaTym-
KaM HHIYKTUBHOCTH — JaTHHCKyKO L, pesucTopamM — JarTHHcky®o R,
tpaHcdopmaTopaM — T'p, paguonamnam — JI, rpomkoroBopHreasm — I'p,
nepektoyatensm — I1, maaBkuMm npepoxpaudtensM —IIp u 1. 4. Tlo-
CKOJIbKY Ha €XeMe HECKOJIbKO OAHOTHIIHBIX AeTajell, HX HyMepyloT, Ha-
upumep, Lo, Cs, Ry, Tpy u 7. 1.

- KoHmeHcaTOpel H pe3uCTOpPH — HauboJjee MHOTOUHC/eHHBIE JeTalu
pazuonpuemuuxa. B mo6oM pagnonpueMHHKe KOHIeHCAaTOPOB pasa B JBa
Gosiblle, 4eM pE3UCTOPOB, & PE3UCTOPOB — B TPH-YeTHPe pasa GoJblile,
yeM pajHonaMr. KOHCTPYKUMH e H 3JeKTpHUecKHe HaHHbie KOHAeHca-
TOPOB M Pe3HCTOPOB BecbMa Pa3sHooOpa3HHL.

Jli06ofi KoHAEHCATOp HE3aBUCHMO OT €ro KOHCTPYKUHH W BHELIHEro
BHIa TpencTaBisieT cobofi QBe NJIACTHHBl HWJIM JABE TIPYMIbl ILIacTHH
(ux naspmBaioT o6KNaaxaMu), pasfeneHHble Oymaroft (Kouaencatop c Oy-
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MajKHbIM JIH3JIEKTPHKOM), cmogofl (cnmionsHoll KoHIeHcaTop), KepaMuKof
(KepaMHYeCKHil. KOHAEHCATOP), BO3AYWIHOH NPOCIOHKOH (KoHIeHcaTop
C BO3AYUIHBIM IHM3JEKTPHKOM), TOTHCTHPOJbHOH MJIEHKOH, JaBCaHOM HJIH
IPYrHM M30JSHHOHHBIM MaTepHaaoM. ¥ 3JIeKTPOJUTHYECKOrO KOHIEHCaTo-
pa AH5JIeKTPUKOM SIBJIAETCS TOHKHA cJIOfl OXHesa Ha ogHo#t u3 ero ofGkia-
LOK. DJieKTpuyecKas eMKOCTb JIOGOro KoHAeHcaTopa TeM OGoJblile, HeM
Gosble nJolalL €ro OOKJIaJ0K H TOHbLIE CJOH JHANEKTPHKA.

JLst NOCTOSSHHOPO TOKAa KOHIEHcaTop mojobeH H3oasaTopy. B To e
BpeMsi OH ABJsIeTCS NPOBOLHHKOM NepeMeHHOrO TOKa, HO OKa3blBAeT eMy
€MKOCTHOe COTPOTHBJIEHHE, 3aBlcslillee OT YaCTOTH TOKA M €MKOCTH ca-
MOTO KoHJeHcaTopa. -EMKocTHoe compoTHBJIEeHHe KOHIEHCATOpa NepeMeH-
HOMY TOKY TeM MeHbllle, yeM 6OJblile HACTOTA TOKa M €MKOCTbh KOH[eHca-
TOpa. DTH CBOHCTBA KOHIEHCATOPOB HCNOJB3YIOTCS B NPUEMHHKaxX [Jst
caMBbIX PasHYHBIX LeJeH. :

BakHelilrefi xapakrepucTHKOH Ji060r0 KOHIEHCATOPA NOCTOSIHHOR
€MKOCTH sBJsieTcsl ero paboyee HanpsoKeHue, T.e. TO HanpsiKeHHe, NPH
KOTOPOM KOHJeHCaTop MoXKeT paboTarh AJuTesNbHoe Bpemsi. IlpeBbilileHHe
3TOr0 HANpPsKeHHs] NMPUBOAMT K Npo0ol0 nu3eKTpHKa. [1poOHTHIHi KOH-
JIEHCATOP NOAJEKHUT 3aMeHe.

Kognencatopr nepeMeHHO# eMKOCTH (0OGBIYHO ¢ BO3AYLIHBIM JH3JEK-
TPHKOM) # TNoAcTpoeyHble (OOHIYHO KepaMuyeckHe) MpelHa3HayeHbl 1Js
pabGoTEl B BBLICOKOUACTOTHBIX HEMSIX H SIBASIOTCS 3J€MEHTaMH HaCTPOHKH
3THX Heneil.

Ha npuHuunuaabHelx cxemax, yTo6bl He 3aTPOMOXIATH HX, HCIOJb-
3yIOT CHETEMY COKpalleHHBX 0603HaueHU#l eMKOCTelt KOHRZEHCAaTOPOB, IPH
KOTOPOH HaHMEHOBAaHHUS eJHHHI eMKoCTell (ng, mMxg) npu yuciax He cTa-
BAT, EMKocTh KonzeHcaTopoB oT 1 g0 9999 ng ykasplBalOT UeIbIMU
YMCJIAMH, COOTBETCTBYIOIIHMH HX €MKOCTH B 3THX e€IHHUHAX, & €MKOCTH
roHpercatopos ot 0,01 mx¢gp (10000 ngp) u Gosbiie — B 10asX MHKpODa-
pagsl uan MuKpothapanax. Ecin eMKOCTh KOHAEHCaTOpa,paBHa LEJIOMY
urcay MHKpoapan, To B OT/IHYMe OT 0603HAUeHHst eMKOCTH B NHKodapa-
ax nocsae nociegHell 3Haualel uMQpht CTABAT 3aMATyI0 H HYJb.

TpumMepsl 0603HayeHusi eMKoeTell KOHAeHcaTdpos Ha cxemax: Cp 47
o3Hayaer, uTO KoumeHcatop C; umeer emkoeth 47 ng; Cp 2200 —
2200 ngx; C5 0,01—0,01 mxp (10000 ngp); Cs 20,0 — 20 mxch.

Ionapasioillee GOJBIUIMHCTBO NMOCTOSIHHBIX PE3UCTOPOB MPeACTaBAsET
cofoft KepaMHUeCKHe CTEPMRHH MM TPyOOUKHM, Ha NOBEpXHOCTH KOTOPHIX
HaneceH TOHKUH cJOfi MaTepHala ¢ Majoil 3JeKTHoNpoBOAHOCTHIO. Ha
KOHUBl cTePXHA HaleThl MeTaJUTMYecKHe KOHTAKTHbIE KOJMauKH ¢ MPOBO-
JIOYHBIMH BBLIBOJLAMH, KOTODHIMH Pe3HCTOD COeNHHSIETCS ¢ IPYTHMH jAeTa-
JMH NpHeMHHKa. [TOCTOSHHBIE PE3UCTOPH HCIOJAB3YIOT A5 OrpaHHueHHs
TOKOB U €03JaHusl B-ONpPefeseHHbIX TOUKaX lenel-HYKHBX HaNpsKeHHi,
B coueraHun ¢ KOHIeHCAaTOPaMH OHH 06pA3yiOT pasauuHble UIBTPH —
cBoeobpa3sHble «NPOOKU» IS NEpeMEHHHX TOKOB PA3HEIX YACTOT,

DneKTpHYecKas NPOYHOCTb NOCTOSIHHOTO PE3HCTOpA XaPaKTepH3yeTcs
€r0 HOMHHAJbHOM MOUIHOCTBIO, T.e. TOH 3JeKTPHUECKON MOIIHOCTHIO,
KOTOpasi MOMeT [JHTeJbHOE BPeMs pAacceHBaThCsl Ha pesicTope 6e3
Bpela A5 Helo. B pagHonpneMHHKax HCNOJB3YIOT B OCHOBHOM Pe3HCTO-
put momHocThi0 0,125—2 er. Ecnm Ha pe3uctope GyeT pacceMBaTbes
MOILHOCTL GOMbIIas TOM, Ha KOTOPYIO OH PacCUMTaH, OH CUJBHO Harpe-
eTCsl H CTOPHT.

Ha cxemax MOIMHOCTb MOCTOSIHHBIX PE3HCTOPOB 0603HAYAIOT YEPTOU-
KaMH B IIPAMOYTOJBHMKAX HX YCIOBHHX rpadHueckHx obo3HaueHHit
(puc. 3).

[TepeMeHHbIfi Pe3HCTOP, KAK M NMOCTOSAHHBIA, HMEET CJIOH TOKOMNPOBO-
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BALULET0 MaTeprada ¢ OOJIbHIMM CONPOTHBJAEHHEM, HO .OH HaHeced #H1 -
LYXKKY H3 H30/M8UHOHHOrO Marepuana. CpeluHit BbIBOJ PE3HCTOPa CoelH-
HeH ¢ MOJ3YyHKOM KOHTAKTHOH UIeTKO#, NepeMelllaollelics [0 TOKOIpo-
BOASIIIEMY CAOIO. :

ITepesennsle pe3ncTOphl HCIOAB3YIOTCH B PAJHONPHEMHHEKAX B OCHOB-
HOM JLiisl PEryJMpOBAaHHs TPOMKOCTH H TeMOpa 3Byka. Ha Kgpmycax Heko-
TOPBIX THOGB IMePeMeHHbIX Pe3UCTOPOB CMOHTHPOBAHBL BHKJIOYATEH,
KOTOPbie HCHOJH3YIOTCS JUIsl BKJKCUEHHA NUTAHHS NPHEMHUKOB,

Ha npHHusnmuanbHBIX cXeMax COHDOTHBJIEHHSI PE3HCTOPoB oT 1 1o
999 om 0603HAUAOT HeAbiM 4McioM Ge3 elHHML H3MepeH#d, oT 1800 no
99 999 om — uHcAOM KHAOOM 6e3 eqMHHUIL
H3MepeHHsl, HO ¢ OYKBOH «K», a cOmpo-

THBJeHHA Goabiie 100 000 oar BHpaxa-

0T B MEroMax AecATHYHoll Apobbio Ge3 Y 4 Y 4 R R 4
yKasaH#s eIHHMUL H3MepeHdAs. Ecin

CONPOTHBJICHHE DPE3HCTOPA PaBHO LeJo-

MY YHCJY MEroM, TO JAA OTAMYHUS OT -
0003HaYeHHA CONPOTHBJEHHH pesHcTo- 0,1256m 0250 856m 16m  26m

poB B OMax Hocde uH4DBI CTABAT 3a-

{ATYIO H HYJb, Puc: 3. OG6o3Hauerusi Ha
Heckoabko npumepos: CXeMax Ppe3UCTOpPOB pa3JIHy-
R, 270 o3nauaer, yto pesncrop R; ume- HOH MOIIHOCTH.

eT conporuBjieHde 270 om; R, 0,47—
470 xom; R 1,0—1 Monu.

Karyiik# HHAYKTHBHOCTH, HCIO/Mb3yeMble B BbICOKOUACTOTHBIX LEMsiX
NIPHEMHHKKOB, HaMaTLIBAIOT MEAHLIM OJHOMHJ/BHBIM . HIX MHOT'OMHJbHBIM
HPOBOJAOM Ha-Kapkacax M3 H30JASLUMOHHOTC MaTepuana. MHorHe 43 HHX
HMEIOT CTePXHeBhle HIH TOpliKooOpa3Hble cePAeUYHHKH, MOBLIMIAOLIHE -UX
HHIYKTHBHOCTb, YTO [03BOJASeT YMeHbIIATh O6liHe rabapuTsl KaTyluex.

KaTyuiku HHAYKTHBHOCTH QKA3bIBAIOT HepeMeHHOMY TOKY HHIYKTHB-
“MoOe CONPOTHBJ/IEHHE, KOTOPOC § HHX HecpaBHeHHO ©Oo0Jblle CONpOTUBJIE-
HUA TNpoBOAa KaTYIIKU. MIHAYKTHBHOe -cONMpoTruBJeHHe BO3pacTaeT c yBe-
JHYeHHeM HHAYKTHBHOCTH KaTYLIKH M YacTOTHI NPOXOAsilero Mo Heil
TCKa. 3TO CBOHCTBO HCNOABL3YIOT AJSl OTPaHHuUEHMA TOKOB BLICOKOH ua-
CTOTHl B leNsX HPHEMHHKOB, a 4allle — [Jsl BbLAeJIEHUS! 3JEKTPHUYECKVX
KoJleBaHH# OolpeaeNeHHbIX 4acToT,

TpanchopmaTopbl ¢ cepAEYRUKAMH H3 CHEUHANBHOH (3/1€KTPOTEXHH-
4eCcKo#) JHCTOBGH CcTani, OOMOTKH KOTOPHIX O CBOMM 3JeKTPHUECKHM
cBOHCTBAM aHAJOPHYHbI 'KaTyLIKaM HMHAYKTHBHOCTH, MCIOJB3YIOTCH B TeX
UensX NMPHEMHHKCB, TJe NPOTeKalOT TOKH HU3KOH 4acTOThl — B BbiXOJHBIX
KackagaxX, B 6sokax nHTaHusg, COOTBETCTBEHHO pasiHYalOT BHIXOIHble
TpaHchopMaTopel W TpaHcGOpPMaTOPbl MHTAHHA (CHAOBHE),

BrixozRble TpaHC(POPMATOPLI, HMeIOIlHe TI0 1Be H30JNMPOBAHHbLlE APYT
OoT Apyra, HO WHAYKT#BHO CBsi3aHHbie OOMOTKM, RpedHa3HayaloTcd MJs
npeo6pasoBaHMsi HaNpsiXKeHHU# H TOKOB 3BYKOBOM uacTOTH. TpaHcdopMa-
TOpBl TIHTAHUSI HMEIOT f0 TPH-YeTHpe OOGMOTKM # NpelHasHaueHbl AAS
npeoGpa3oBaHusl NMepeMeHHOro HalpsNKeHHsl H TOKa 3JeKTPOCEeTH B mepe-
MeHHBle HANpPSKEHUS H TOKH, HeoOXOJMMble 1Jii THTAHHS Bcex Lened
fIpHEeMHHKOB. .

ABTOoTpaHc(epMaTOp C© CcepAEUHHKOM H3 cTald BHIIOJHAET Te IKe
$YHKUMH, 4YTO 4 TpaHchHOpMaTOP HHTAHHA, HO HOCTHraeTes STO ¢ Io-
MOILBIO 0JiHOfi OGMOTKHM C OTBOJAMH.

KoHleHcaTops!, Pe3vcTOph, KATYILIKH HHAYKTHBHOCTH, TpadcdhopMa-
TOpbl, PAaAMOJNAMIIEI H HEKOTOphie ApYyrHe JeTaid M NpUOOPLl, cOoeldHHeH-
HHE B OMpejJeJeHHOM Nopsake, o6pa3yioT KoseGaTelbdble KOHTYpPhI, yCH-.
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JIHTe/NbHble KacKajb, 6/0KH MHUTaHUs, H3 KOTOPHIX CJATAIOTCH 3JeKTpHYe-
CKHe CXeMBl pPaJHONpPHEMHHKOB.

KoneGareqbHblli KOHTYp fBJsgeTcsi H36upaTe/bHHM 3JIeMEHTOM pa-
nuonpueMuuka, C NOMOLIbIO KoJeGaTeNbHBIX KOHTYPOB OCYLIECTBJISIeTCS
HacTpollKa Ha CHMTHAJbl pajHOCTaHNHE, NPOHCXONHT BHAeJeHHe KoJjeba-
HHU BEICOKOH YacCTOTH 4 lepellaya HX M3 OAHHX mHened B ApyrHe,

OnHa U3 BO3IMOMKHBIX cXeM KoJieGaTeJbHOro KOHTypa, pacCYHTaHHOTO
IJs paGoThl BO BXOQHOH YacTH NpHEMHHKa, H306paxcéHa Ha puc. 4,a.
B nero BxomAT xaTywka HHAyKT@BHOCTH L; MiiH Ly, KOHpeHcaTop Tepe-
MeHHOH eMkoctH C, nepexJjioyaTesnb [I, aHTeHHa u 3a3eMJenue, C no-

MOILIBIO IepeKJioyaTelsi B KOH-

Typ MoxeT GBITb BKJIOYEHa

Y”ﬂw’ﬂ”’é’/"" Tﬁywﬂz/m’ﬂﬂ TOJIBKO OjHa M3 KaTyllek HHIyK-

—— THBHOCTH, Hanpumep L;. Tlpu

22 3TOM HeBKJIOUeHHas B KOHTYp
4C L SE
[4d

KaTymka B ero pafoTe He yyacrT-
Byer. [IpudMepHO TaKy:o0 CcxeMy
¢ HMEIOT BXOJAHbIE KOHTYDH MpH-
eMHHKa «CTpenar,

Tlon neficTBHEM pamxHOBOJH
B aHTEHHE BO3HHKAOT BBICOKO-
YacTOTHble MOAYJ/IHDOBaHHBIE CHT-
L L HaJbl  MHOTHX  pajAHOCTaHUuH.

a) 6) [Ipu aTomM B KOHType Bo30ykaa-

IOTCS  3JIeKTPHUecKHe KoJneGaHHs
B OCHOBHOM TOJBKO TOH YacTo-
THI, Ha KOTOPYIO OH HacTpoeH B
pesoHanc. OH Bblgenser KoJjeba-
HHST 3TOH yacToTel. UeM GoJsiplle HHAYKTHBHOCTb KATYWKH H €MKOCTb
KOHJ€HCATOpPa, BXOASIIHX B KOHTYp, TeM MeEHblle €ro pe3oHaHcHasl yac-
TOTa H, C/1€A0BaTe]bHO, TeM AJHHHee BOJHA pafHOCTaHLHH, Ha CUIHaJbI
KOTOPOH OH MOXeT OBITb HacTpoed.

C nomMoulbio nepeksiouatens /I B KodeGaTedbHbIH KOHTYp MOMKHO
BKJIIOUHTD KaTyLIKy MeHbllel HHILYKTHBHOCTH, HanpuMep Ly, uian Goablielt
MHIYKTHBHOCTH, HanpHMep Lo, H TaxuMm o6pasoM CKaukKooGpasHo H3Me-
HATH ero pesoHaHcHylo uyactoTy. Eciu Katymka L, cpeaHeBoJHOBad,
a L, nJMHHCBOJHOBAs, TO B NEPBOM C/AYyyae BO3MOXEH NPHEM palHo-
CTaHIHH cpPeHEBONHOBOIO ANANA30HA, a BO BTOPOM — JJHHHOBOJHOBOTO.
3nech MoxeT ObITb H TpeThsl KaTyllKa, HanpuMep, KOPOTKOBOJMHOBaS.
Torna rtpethe mosoKeHHe Neper/MOyaTeNss GyAeT COOTBETCTBOBATL BKJIIO-
YEHHIO KOHTypa Ha NpHeM paJHOCTaHU{#l KOPOTKOBOJIHOBOI'O JHaNa3oHd.
IlnaBHas e W ToYHasl HacTpofiKa NPHEMHHKa B JIOGOM 13 1HMAMa30HOB
BGJIH OCYLUEeCTBJAETCS H3MeHEHHEM eMKOCTH KOHJAeHcaTopa, BKJIOYEHHOTO
B KOHTYp. B nalllem npHMepe — KoHAeHcaTopa IlepeMeHHo#l eMKoctH C,
ABJSIOIIErocst OOUIHM JJIs1 BceX AHANa30HOB.

BxJirouenne KOHTypa Ha NpHeM pajHOCTAHLIHH TOTO HJIX MHOTO pajuo-
BellaTe/IbHOrO JHala30Ha MOXET OCYLIeCTBJATBCS HHBIM CIOCOGOM.
Hanpumep, Br/OYeHHeM OHOH /M ABYX COEJHHEHHBIX MOC/IER0BATEIbHO
KaTylleK HHAYKTMBHOCTH, Kax Ha puc. 4,6. 3pech katymka L;— cpen-
HEBOJIHOBAsl, a Ly — JIMHHOBOJIHOBasl. OHM 06pasyloT Kak 6Bl OfHY ABYX-
CeKLHOHHYIO KaTyIIKy HHAYKTHBHocTH. Korga BK/IOYEHA TOJMBKO OAHA
KaTywka L;, MOXHO IPHHHMAaTb PAJAHOCTAHUHN CPEBHEBOJHOBOIO AHala-
30Ha, a koria o6e KaTyLIKH — pPajMOCTAHUHH AJMHHOBOJIHOBOT'O jAMana-
30Ha,

BrlcokouacToTHBle cepReYHHKH, 103BOJAIOLUIHE B HEKOTOPHIX Npefesax

Puc. 4. CxeMbl BXOAHBIX KOHTYpOB.
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H3MEHATb HHAYKTMBHOCTh KOHTYPHEIX KaTylleK, YIpOWalT YCTaHOBKY
YacTOTHBIX TpaHul KaXJAOTO AManasoHa,

Mopayavponanibic KoJeGaHMa BBICOKOH YacTOTH, BO3HHKAOLHEe BO
BXOIHOM KOHTYpe, B MPOCTeHleM NpUeMHHKe NO/IKHBEL GHITb YCHJEHH,
a 3ateM npeo6pa3oBadbl B KoJeGaHHST HH3KOH uacToTel. HH3kouacToTHBIE
KoJie6aHusi B CBOIO O4epefb TaKkKe IOMKHBL GblTh yCHJEHBl M NMOZAHLI
Ha IPOMKOT OBOPHUTEb.

Ycnaureab, xak H KojeGaTeNbHEI KOHTYD, SBASETCH 06%3aTebHBIM
YCTPOACTBOM J1060T0 PafHONpHEMHHKA. B KaXK[0OM paanonpueMHuKe ecTh
HEeCKOJIBKO YCHJIMTENell, HMEHYEMBIX TaKXe YCHJI4TeNbHBIMH KacKajaMH.
Paanuuaior ycuauTtenu BBICOKOHl H HH3KON 4acToThl, PaGoTalT oHM Mo
OJAHOMY MNPHHUMIY, HO BBEIIOJHSIOT pasHble QYHKIHH.

Q
t2
5C ¢ yc”
: F
H H AN

a)

Puc. 5. Vcaosnele rpaduueckne oBo3naue-
HHsl TpHoxza (a), neHroma (6) M JayuyeBoro
TeTpona (s).

OcHoBHble 5]€MEHTH! ycHIUTeNeH CceTeBbIX NPHEMHHKOB — 3/1€KTPOH-
Hble JIaMIOBl, KOTopble OOBIYHO Ha3bIBAKT padyuo/iaMnaMu. B ycHIHTessx
HCNOJIB3YIOT IVIaBHBIM 06pa3oM TPex3JeKTpOAHBlEe JIaMIbl — TPHOLRI, Msi-
TH3/IEKTPOAHbIE JIAMIEl — NEHTOMB! H Jy4yeBble TEeTPOAbL. YCJAOBHBIE Tpa-
¢rueckHe 0603HaueHHsT ITHX THIOB PajHOJaMi NOKAa3aHH Ha pHC. 5.

Jlio6asa u3 3THX Jamn HMeeT: Karof K (c/AOBO «KaTOA» O3HayaeT
«OTPHIATENbHBIH 3JEKTPOA»), NOAOTPEeBaeMbll HHTBIO HaKaja H, aHOX
@ (<IIOJIOMHTENBHBIH 3JIEKTPOM») U OT OAHOH KO TPeX CeTOK, Pacloso-
MEHHBIX MEXAY KaToaoM u aHozoM. Karox mnpeacraBasier coGoli ToOH-
KOCTEHHYIO HHKeJeBYIO TPYOouky AHaMeTpoM 1—2 MM, BHYTPH KOTOpPOH
H2XOMUTCA H30JHPOBaHHasl OT Hee Bosab(dpaMoOBasi HUTb HakaJja, aHO. —
MeTaJ/VIHYecKyIo KopoGouKy B BHAe NHANHAPA WJIH NapajJeseninena, ceT-
KH — CNMPaJid U3 TOHKOH MpOBOJIOKM MM WITAMIOBaHHBIE DEUIETKH H3
TOHKOrQ JIMCTOBOTO MeTa/lia. DTH 3JeKTpoIbl yKpelJeHs! Ha MeTaliHye-
CKHX CTOMKaX, BHAHHBIX B YTOJILEHHble CTEK/sHHble XOHBILIKH GaJuio-
HOB, Yepe3 KOTOPble OHH COEJMHSIOTCSI ¢ JAPYTHMH 3JeMeHTaMu [pH-
eMHHKa.

Tpuom uMeeT ofHy ceTKy — ympasasiomyto (¥C). ¥V nenrtona Tpu
CeTKH: NEepBYI0 OT KaToJla HMEHyIOT, KaK H y TpPHOAa, ynpapJsiiolled,
BTOpYIo — 3kpanupyoleii (IC), tpervio — samurdoii (3C) wau nporu-
BOJAUHATPOHHOH. 3aILUTHYIO CETKY COEXMHSIIOT ¢ KaTOAOM K NPH H3ro-
TCBJIEHHH JIaMIbl, HJIH 5TO COeAMHeHHE NeNaloT Ha JaMNoBo#l HaHesbKe
NpH MOHTaXe NpUeMHHKa. .

Hute naxana samne nuraercs nepeMeHHBIM TOKOM H, packadssch
JIO TeMNepaTtypel B HECKOJBKO COTeH TPaAyCOB NMOJAOGHO 3JeKTpHUecKoh
TJIMTKe, HarpesaeT KaToi. KaTol mnpH 3TOM HCIyCKaeT OTPHLATENbHO
3apsiKEeHHBIC YaCTHIIH — 3JIEKTPOHLL,
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Ha anox oTHocHTesqBHO KaToja ToAaercss (OT BHIEPSIMHTeRd) cpas-
HHTe/NIbHO BBICOKOE MOJOMHTEJIbHOE HaNpAXKeHUe, cO3Aaloulee MexXIy HH-
MY CHJIBHOe 5JeKTpHueckoe mose, Ilox neHcTBHEM 3TOro MOJST 3JIEKTPO-
Hbl, HCIyCKaeMble KaTOAOM, YCTPeMJISIIOTCA K aHOLy, ofpa3ysi BHYTPH
JIAMOBI TOK, HMeHyeMblll aHOAHHIM TOKOM. IIpH MOCTOSIHHOM HanpsiKeHHH
Ha aHoje H Heu3MeHsIOUleMcs HaKaJje KaTOLa aHOLHBIH TOK HMeeT He-
KOTOpOe NMOCTOSHHOe 3HayeHHe, ONpefelsieMoe CBOHCTBAMH JaMIbl.

Ho Ha nyTH 5/MeKTPOHHOrO NOTOKA OT Karojga K aHOLY B TpHOje
eCThb ellle OJHH 3JIeKTpOJ — ympaBJazonias ceTka. Jlaxe neGosbiie Hame-
HEHHs] HalpHAXKeHHUsl Ha HeH CHJIBHO BJIHAIOT Ha BeJMYHHY aHOJHOIO TOKa,
4YTO M HCHNOJb3yeTcd IS YyCHJIeHHs
9JIEKTPHYECKHX CHTHANOB. 3TOT 3JIeK-
TPOL YMNpaBJsieT aHOAHBIM TOKOM J1aM-
Tbl, TTO3TOMY H HMeHyeTcsl <ylpaBJsio-
HIUM>»,

¥ meHTona, KpoMe TOro, ecTh erle
IBe CeTKH —-5KpaHHpYyIOllas, Ha KOTO-
pyIo TOfaeTcsl BbICOKOe MOJIOKHTEIbHOS
HanpsiKeHHe, HO B GOJbIIHHCTBE CJIy-
4aeB MeHbllee, YeM Ha aHOA, W 3aluT-
Has. IlepBast M3 HuX, ycKOpAS CBOHM

_, 3apsioM NOTOK 3JEKTPOHOB, y/ydliaer
T 4 YCHJIMTeJIbHBIE CBOHCTB2 pajMOJIaMIBL,
H, KpOMe TOrO, BHINOJAHSET pPOJb 3Kpa-
Ha, YyCTPaHsIoOUIero B3aHMOCBA3b MexX-
Ly ynpaBisioumell ceTKoOH H aHOLOM.
3amuTHas cetka ocnabasieT BpefHOe
BJAMAHHE Ha paboTy JaMnbl Tak Hask-
BaeMOro JAMHaTpoOHHOro 3ddexra — fB-
JIeHHsT BbIGMBAHHs U3 MeTa/Vla aHOAA BTOPHUHHIX 3JIEKTPOHOB TOA Aefi-
cTBUEM «6oMOapAHpPOBKH» €ro MOTOKOM 3JMEKTPOHOB, JIETAWMX OT KaTo-
Ja. Ee Ha3bBalOT TakiKe MNPOTUBOAHHATPOHHON CETKOM.

B sayueBoM TeTpoze poJib 3aUIMTHON CETKH WIpaloOT Jydeolpasyiolive
3JIEKTPOAMIL.

Eciu y Bac nMeeTcst BHIIIeAINAss U3 CTPOSI pafMojiaMia, OCTOPOMKHO
BCKPOHTe ee W MOBHHMATeJdbHee PAcCMOTPHTE €€ 3JIEKTPOLbl. ITO [OMO-
KT JIyullle H3YUHTDb YCTPOHRCTBO JaMMHl,

TpuHnunuadbLEAsA - CXeMa OLHOKAcKAAHOTO YCHJIHTENs Ha NeHToLe
npuBelleHa Ha pHc. 6, TlogoOHbie cXeMH HMMEWT KaK BBICOKOY2CTOTHHIE,
TaK M HH3KOYAaCTOTHhle YCHJATE/bHEHE Kackalbl JIO6Oro, B TOM yHclIe
H Ballero NpHEeMHUKA.

Hure Hakaja saMnbl MHTaeTcsl MepeMeHHBIM HampsKeHdeM 6,3 8.
K saxnmam +A U —A HOAK/IIOUZIOT COOTBETCTBYIOUIHE HM BHIBOAH BHI-
NpsSIMHTENSA, Aalollero MOocTosiHHoe Hampsixkenue 200—250 . OrpHuaTesan-
HBIH MPOBOXHHK BEIPSIMHTENs sBJsieTcs OGLIMM NPOBOJAHHKOM THTAHAS
uene#t mamnsl. Peaucrop R, 06pasyloninii BHELIHIOW nellb yIpaBasiolle
CeTKH JIaMMOHl, HIpael POJb BXOLHOFO 3JeMeHTa ycHaHuTels. Eciau yeunu-
TeJlb BbICOKOYACTOTHEIA, TO €r0 BXOIHBIM 3/IEMEHTOM (BMECTO PE3UCTODa
Ro) momer 6uTb KoseGaTeabHuil KOHTYp. Pesucrop R, — marpyska
anofHOH uemH JlaMnbi, Yepe3 Hero Ha aHOXK JaMObl MOJAeTcsl BLICOKOE
noJIoKHTeNbHOe HanpsiKende. OH Ke sBAsieTcs TeM 3JIEMEHTOM KacKaza,
Hd KOTOPOM BHIENIAETCA YCHACHHOE HATIPSIKEHHe CHTHAJA.

Pesnctop Rs H koHIeHcatop Cs— 37eMeHTH UeNH NHTAaHHA 3Kpa-
Hupyloulet ceTku JaMnel. Baarogaps pesucropy Ha sKpamupymolllyio cet-
Ky mojaercsi MeHblIee, YeM Ha aHOJ, HanpsiKeHHe. A KouIeHcaTop

—
o

Puc. 6. TlpuHunnnanpyas cxe-
Ma YCHJINTENs] Ha MeHTOJe,
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HPeLOTBpAIaeT BO3HHKHOBEHHE HEXeJNATENbHEX KoJleGaHul B LenH 3Kpa-
HEDYIOIleH CeTKH BO Bpems pa6Gorthl Kackana. Konpencarop Cp — pas-
LeJHTeJqbHbIl (ero HMeHYIOT TaKXKe IepeXOJHLIM KoHgeHcaTopoM). On
nperpa)kiaeT nyTh NOCTOSHHOH cocTapJjAwplell ToKa K ynpabJsiolleil
CeTKe JlaMIbl CJIeAyiollero kackaaa, OHaKo 3TOT KOHAeHCATOp CBOGOAHO
NPONyCKaeT yCHJIEHHOe NepeMeHHOe HaNpsKeHHe (NMepeMeHHYIO COCTaB-
JIAIOLYI0) ycH/IeHHOro curiana. O HasHayeHHH APYTHX 3JE€MEHTOB CXeMbt
MBI CKaXXeM I03XKe.

Ha Bxox kackaza Mo/KHO NOAaBaThcs NepeMeHHOE HAMpsKeHHe
YCHJHBAaE€MOro CHrHajaa. Eclu ycHAHTENb HH3KOYACTOTHRIH, TO HCTOYHH-
KOM HanpaAKeHHst MOXKeT ObITb aHAJOTHUYHHHA eMy YCUJIHTeNb, IeTEeKTOp-
HEH KacKal HAM 3BYKOCHHMaTeab (npubop, npeoGpasylollufi MexaHHYe-
CKHe KoJleGaHHsl HIVIBI B 3JIeKTPHYECKHe). B BbICOKOMACTOTHOM ycHJHTeNE
3THM HCTOYHHKOM MOXeT OhITh KoJieGaTelbHblil KOHTYp, HacTPOEHHBIf
Ha YacTOTy NPHHHMAEMOrO HJM YCHJIHBAEMOrO MOLYJHDOBAHHOIO CHT-
HaJsa.

Tloka Ha BXOR YCHJHTeNs, a 3HAUHT, HA YIPABJAOUIYI CETKY JaMIIb
nepeMeHHoe HalpsiKeHHe He NOCTYNaeT, B aHOAHON LelH JaMIkl TeyeT
He H3MeHSIOUHACS N0 BeJHYHHE aHOAHHH TOK, Ha3bBlBaeMbll TOKOM
nokod. Kak Toqbko Ha ynpasJsiollleil ceTKe NMOSBJIAETCA NEpeMeHHOe Ha-
NpsDKeHHe, aHOAHBIA TOK JaMmbi CTAHOBHTCS KOJEGIOWIMMCA, H3MEHSo-
UUMCH 110 BejHuHHe. [IPH NOMOMKHTENbHbIX TIOJNYTEPHOAAX HAUpSIKEHUS
Ha ceTKe OH YBeJHYHBAeTCsl, a NPH OTPHUATEJNbHBIX NMOJYREepHOAAX —
HaoB0poT, ymeHbllaercs. UeM Gosblle aMIVIMTYAa NEPEeMEHHOTO Hampsl-
JKeHHs! YCH/IMBaeMOI'c CHTHaJsa, TeM Gogblile aMIVIMTYAa KoseGaHHi Toka
B aHOJHOH uen#. MoOIIHOCTb HX BO MHOro pas GoJblUe MOLIHOCTH KOJe-
6aHHH BO BXONHOH (€NH YCHJIHTeNS. YCHAEHHOe HANPSKEHHE CUIHa/Ia
BBIJle/ISIeTCs] aHOMHOM Harpy3koil R, M uepe3 pasie/HTe/bHbI KOHIEH-
catop Cp MoKeT OHTH IOJAHO Ha BXOJH CJeAYIOUEro yCHINTEIBHOrO
Kaekazaa.

AHojHOH Harpysko#l JlaMObl KaCKaja YCHJIEHHs] BBHICOKOH YacTOTH
o6byHO OniBaeT KosieOaTe bHbIA KOHTYD. BhijeseHHasi HM BRICOKOYAcTOT-
Hasl coCTaBJsIioLlasl MOMeT OBITh [ONOJHHUTENBHO YCHJEHA CAEYIOLIHM
KackaloM HJK NpeoGpa3oBaHa HETEKTOPOM B HH3KOYaCTOTHble KoJge6a-
HH$, KOTOpHIE TaK:Ke MOTYT ObIThb YCHJeHBl, HO YK€ HH3KOUacTOTHBIM Kac-
KaJ0oM.

AHopHOl Harpyskoll HH3KOYAcCTOTHOIO Kackafa MoKer ObiThb IOJOB-
Holt TenedoH («HAyMIHHK») HJH POMKOroBOpHTeNb. B 3TOM ciyuae yeu-
JIEHHBIH JaMnof curHan Gyner cpasdy xe npeobpasoBaH B 3BYK. BXoZHEIM
e 3/eMEeHTOM HKH3KOYaCTOTHOIO KacKaga MOXKeT ObITb lePeMeHHbIft pe-
3dctop. Torga 3TOT pe3HCTOP CTaHET OJHOBPEMEHHO ellle PeryasiTopoM
I'DOMKOCTH.

Tenepp o peaucTope Ry M KoHOeucaTope Cy, BKJIOUEHHBIX MEXIY
o6u1dM NPOBOJHHKOM IHTAHUS H KaToNoM JaMibl. DBaaromapst 3THM sJe-
MEHTaM Ha ynpasJjsiollefl ceTKe JaMIbl OTHOCHTEJIbHO  KaToJa cO3naeTcs
HEKOTOPOE TOCTOSHHOE OTPHIIATE/NbHOE HANpAXKEHHe, UMEHyeMoe Hauallb-
HBEIM HaTpsSXKEHHeM CMellleHHUs.

Tloayyaerca 3to caenyoomuM obpaszoM. ITocTosiHHasl cocTaBAaswollasn
aHOJHOrC TOK4, NpoXoAdlilas yepe3 pe3ucTop Rk, cO3/aeT Ha HeM Maje-
HHe HaNpsDKeHHs, IPHUeM IVIIOC €ro NPHJIOXKEH K KaToldy, a MHHyC yepe3
o6IHi TPOBOAHHK HHTAHUA H pe3ucTOp R, — K yIpaBJALLIEH CceTKe.
UeM Gousblie aHOAHBIH TOK JIaMIbi M CORPOTHBJEHHEe pe3HcTopa Ry, TeM
Goabllle MafeHue HamnpsKeHHs] HA 3TOM DE3UCTOPE H, CJEACBATEAbHO, TEM
oTpulaTe/bHee yIpaB/siolllast ceTKa 10 OTHOLUEHHIO K ®aTony. Pesucrop
Ry Ha3bIBAIOT PE3UCTOPOM aBTOMATHYSCKOTO CMEIleHHs.
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HayanbHoe HanpsiKeHHe CMellleHusl Ha ymnpaBiswoliell ceTke — 06sin
83TesbHOE yc/10BHe A5 BHOPMaJbHOR paGoTst aMnbl. Be3 cMellleHHs JaM-
na HcKa)XaeT YCHJIMBaeMblil cHryaf. [lis pasHBIX THNOB JaMIN cMellleHHe
pasanupo. Tag, Ha ympasasiomyio cerky neHropa 6KA4TI, ucnonbsyemoro
B KacKajaxX yCHJEHHs] BBICOKOH 4acTOTBI, MOAAlOT OKoJo 1 8, Ha ceTky
Mominoro nentopa 6I114I1, pa6oratomero B BLIXOODHOM KacKajfe MOpHEM-
HHKa, — OKO0JIO 6 6.

Uro6bl onmpelennTh HanpsiKeHHe CMELLeHHs Ha yOpaB/siiouliell ceTke
JIaMIlbl, HaJl0 H3MEPHTD HanpsKeHHe Ha pesncTope R .

TlepemeHHaa coCTaBJSIOIAsT aHOAHOTO TOKa NPOXOAHT uepe3 KOH-
neHcatop Cg, €MKOCTb KOTODOro BbIGpPaHa TaK, 4TO OH He OKasblBaeT
3aMeTHOro CONMpPOTHBJeHHs NepeMeHHOH cocrasasifoweii. Koapencarop Ck
Ha3biBalOT WYHTHPYWOUIHM. Bea Takoro KoHAeHcaTopa BO3HHK/I2 6bl TaK
HasbiBaeMasl OTPHLATe/IbHAs 06paTHAasi CBA3b, CHUXKAIWOLIASI YCHIEHHE Kac- ©
Kaja. B BBICOKOYACTOTHBIX Kackajax B KayecTBe HIYHTHPYIOUIHX MpHMe-
HAOT 6yMa)kHble, C/IOJsHbIE HJIH KepaMuyecKHe KOHAEHCATOPbl eMKOCTBIO
500—10000 ng, a B xackapax Ycu/eHHs HH3KOH 4YacTOTHI — 3JIEKTPO-
JIUTHYECKHe KOHAGHCATOPBl eMKOCcThw 10—20 mxdd.

Pa6oTa ycunuTenpHOro Kackaia B 11€/10M, KaK BHAMTE, 3aBHCHT OT
KaXJOTo ero sJAeMeHTa. Brifiner, HampuMep, U3 cTposl PE3UCTOP aHOLHOH
Harpysky HJK De3HCTOpP CMelleHHS — uely JaMIBl OKaXKyTcsl pasopBaH-
HBIMH M Kackald nepecraer paboTate. HapyHiuTcsl 37neKTpHYecKHH KOH-
TaKT B HelH YNpaBJsloulefi ceTKH — Kackal Toxe He paboraer. Cayuuch
npoGol KoHAeHCAaTOpa, LIYHTHPYIOLIErO Pe3UCTOpP aBTOMATHYECKOTO CMe-
I{eHUs!, H KacKajJ CTaHeT HMcKamaTh YCHJHBaeMblHl curHajJd. A eciu 3TOT
KOHJEHCATOP YTPATHT CBOHCTBA INPOMyCKaTh NEPEMEHHYK COCTaBJISIO-
myo? CHH3UTCS YyCHJAEHHe, KOTOPOe MOXeT AaTh Kackaj, Moryt 6uiTh
1 Apyrie NpHYMHEL, Hapylaloilue paboTy Kackaia.

Baox nHTanus umeerca B JIOGOM CeTeBOM palHoNpHeMHMKe. B Hero
BXOJAAT: aBroTpaHcopMarop uiau TpaHcHOPMATOp MHTAHHS, NMO3BOJSIO-
L{He TOJMYYaTh OT 3JMEKTPOCeTH HeOOXOIZMMEIE HANDSKEHMS, H BBUIPSIMI-
TeMb ¢ GHIBTPOM JJIsl CIVIaXXMBaHHUsl MyJbCaiHH BBINIPSMJIEHHOTO TOKa.

JJist BEIIPSAIMJIEHUS TIEDEMEHHOTO TOKa HCMOJB3YIOT ClEUHa/ bHO Tpef-
HasHaueHHBle /J1si 3TOH UeJH OJHOAHOJHBle HJH JIByXaHOLHble pafHo-
JIaMIbl — KeHOTPOHb!, NOJYIPOBOAHUKOBblE IJIOCKOCTHBlE NHOAH HJH ce-
JIEHOBBIE BHINpSIMUTE/bHBe cTOn6bL. JIio6Goi M3 sTHX mpuGopoB ofJagaer,
KaK U JeTEeKTOp, HECHMMETPHYHOA NPOBOAHUMOCTBIO. 3TO HX CBOHCTBO
H {clogb3yeTcsl 1Jisi Npeo6pasoBaHUs MepeMeHHOTO TOKAa B MOCTOSHHHI,

B szaBucuMccTd OT BHIGpAHHOH CXeMBI BBIIPSIMHTENb MOXKET OBITh
OJIHOTIONYTIEpHOAHBIM, KOT/12 HCHOJb3YIOTCSI TOIBKO MOJOKHUTE/bHEE MOy~
BOJIHBI TIepeMEeHHOTO TOKa, H ABYXMOJYNEepHOAHBIM, KOL4a HCMOJb3YIOTCH
ofe moJIyBOJIHBL MEPEMEHHOr0 TOKA 3JEKTPOCETH. B NepBOM cilyyae Bbi-
NpsSMJIEHHEH TOK MyJbcHPyeT ¢ yacToToll 60 24; Bo BTOpOM — C YacTOTOf
100 ey, uTO BHIFOZHO OT/IMYaeT TAKOH BLUIPSIMHTENb OT OLHOMOMYNEPUOL-
HOTO.

Ha puc. 7 nokasansl Tpx BapHaHTa cxeM HauGoJlee pacnpocTpaHeH-
Hpix 6JIOKOB NHTaHHs MAcCOBBIX paJHONPHEMHHKOB. BEIIpSIMHTENH N0
cXeMaM Ha pHc. 7, au 6 — ONHONONYNEePHOAHDIE, IO CXeMe Ha pHC. 7,8 —
AByxnoJjynepuoaHsii. Pesucrop R n koHaencatopsl C; u C; ofpasyior
$GHALTD, CrV1aXKHUBAOMIH MyJbCalHH BBHIPSIMJIEHHOTO TOKA.

B 6Joke nmHTaHMA MO cxeMe Ha pHC. 7,4 HCNOJAb3yeTcsl aBTOTpaHc-
dopmarop. TlepekJroueHde Ha HanpsiKeHHe 3JekTpocerd 220 wau 127 @
ocyllecTBJsIeTCs NEPecTaHOBKOM IJIABKOTO Npepoxpanureass [Ip coot-
BETCTBEHHO Ha KoHTakThl 4 W 3. Bca o6MoTka aBroTpanchopMartopa
(BeiBoAbl [—8) aBAsieTcs OAHOBpeMeHHO TNOBHIUAMWIEH 0OMOTKOH,
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a MeHbillasi ee YacTb (BBIBOAB /—2) — ceKiHel MHTaHUs HUTEH HaKaJja
aami. Jlamnouka JI, paccynTanHasn, KaK U HHTH Haxaja J1aMi, Ha Hanpf-
xepHe 6,3 8, — curHaabHas: NpH BKAKUYEHWH OJ0OKa NUTAHHS OHa OcBe-
llaeT HIKaJly HacTPORKM NpHEeMHHKa. Bolknouatenb nmutanus Bk o6bluHo
COBMeEIaeTcsl ¢ Pe3UCTOPOM PeryJIsTopa IPOMKOCTH.

WunyunupyeMoe Bo Bcell 06MOTKe aBTOTpaHnchopMaTopa HaNlpsKeHHe,
nopbllieHHoe A0 230—250 8, BLIIpAMJAETCS] OLHHM HAH ABYMS MoOC/e-
NOBATEJNbHO COEAMHEHHBIMM MOILHBIMH MOJYNPOBOAHHKOBLIMH JHOAAMH
HJIH CeJICHOBBIM CTOJGOM, crvia-
KHBAETCst GHIBTPOM BBHIIPSIMHTE-
a8 H uepe3 BuBOAB <«+A» U
«—A» nojaerca K NPHEMHHKY
LISl MUTaHHUS  aHOAHO-3KPAHHBIX.
uelnelt ero sami.

Henccratok 6soka nuranus
o 3Tofl  cxeMe — HeJLOMyCTH-
MOCTb HENOCPeNCTBEHHOro MoJ-
K/IOUEHHA K TPHEMHUKY 3a3eM-
JeRvs.  VMHaue aneKTpoocBeTH-
TeJbHasi ceTb OKaxeTcd 3aseM-
JICHHOH, YTO BbI30BET HENPOH3BO-
IHTeJbHBIN pacXol 3/J1eKTpo3Hep-
rHy, meperopaHie IperoXpaHuTe-
Jsi. ITOT HEAOCTATOK B MOAOGHEIX
cXeMax YCTPaHsercs ¢ NOMOIIbIo
JLOTOJHHTENIPHOTO  KOHJeHcaTopa
(C3), 6ymaxHoro uin xepaMuue-
CKOTO, Yepe3 KOTOPHIH K IpHEM-
HHKY MOKHO IOJKJIOYHTh 3a-
3eMJeHue,

B 6s0ke mHTaHHS MO cxeMe
Ha pHc. 7,0 HCNOAb3yeTcsl TPaHC-
dopmatop ¢ TpeMsa OGMOTKaMH.
O6mMotka | — cereBast. Kak u B

e e S
cXeMe Ha pHc. 7,a, BKIIOYeHHe db/] 7 A
ee Ha pasHble HaNpFXKEHHs ceTH  -A
L 41 -

JIOCTHTaeTcst epecTaHOBKOMN MJiaB -
Koro npepoxpanutens. O6MoTKa
I1 — noBHmalomas; HanpsiKeHde
Ha HeH cocTaBJsieT okoJo 250 s.
Tok B . ee uemu BBIIpAMJIsiETCS
KeHotpoHoM (J1;). O6morka [I1
TpaHcopMaTopa, Aalas HanpsikeHue 6,3 8, sBaseTca obLiel o6MoT-
KOH NMUTaHWs HUTel Hakaja BCeX JaMN MpHeMHHKA. Jlammouka JI; Bbi-
nonHseT Ty e (QyHKUHIO, Y4TO M Jlamnouka JI B 6JIOKe NMHTaHHSt MO cxe-
Me Ha pHuc. 7,q,

Cxema 6JioKa MUTaHHA HA pHC. 7,8 OTANUARTCH OT Mpeibiayuledl cxe-
Mbl TOJbKO YUYacTKOM, OTHOCSLIMMCA K CaMOMY BBHIDSIMHTENI0. 3pech
HCTOMIB3YIOTCS YeThipe BBUIPSAMUTEJbHBIX 3deMeHTa (/—/1,), BKJIOueH-
 HBIX N0 TaK HasbiBaeMoll MocToBofi cxeMe. IlpH MONOMUTENBHBIX HOMY-
BOJIHAX MeDEMEHHOro HampsiKeHHsT Ha BepXHeM (o cXeMe) BhiBOJC
noppilaoules c6MoTKH [ Tox umer uyepes auon [, pesucrop R, uémn
npHeMHHKa (Harpy3ky) M Jlajiee 4yepe3 MPoBOAHHK «<—A», auon A, K HHK-
HeMy BbIBOAY HNeBbImawilell o6Morky Tpanchopmatopa. OOpasyercs
3aMKHYTas SJEK1pHYecKass uchp. IIpH HEONH NONAPHOCTH HAlpsKenus

Puc. 7. CxeMbl 640KOB IHTaHUS.
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B 570l OOMOTKe TOK Yepe3 Harpysky WeT TeM Ke NMyTeM, a B HenH 6/0Ka
TrTaHAs — depes auoant Hs u [y TakuMm o6pasoM, B [oBbliuaioliell 06-
MGTKE TOK IepPHOAHYECKH MeHseT HampaBJeHHe, a 4Yepe3 HArpysKy OH
HIET B OZHOM HampasjeHHd. [IDOHCXOAHT ABYXHOJyNepHOAHOE BEIIPSAM-
JieRye, T. €. MOJIE3HO HCHOJBb3YIOTCs 00e NMOJYBOJHBI TEPEMEHHOro TOKZ.

Bo Bcex paccMoTpeHHBIX 3lech cxeMax NyJbCalMH BHIIPSMJIEHHONO
TOKa, NOTPeb/aseMOro LENAMH IPHEMHHKA, CrJaKHBAOTCS DUABTPOM,
o0paayeMbiM De3HCTOPOM R U 5JeKTPOTHTHYSCKUMH KOHAeHcaTopaMu C;
H Co. IlpuHUMI AciicTBUA GWABTPA 3aKAKOYAETCH B TOM, YTO €ro KOHISH-
CaTOPEl B MOMEHTHI NPOXOXAEHHs! MOJYBOJH BHIIPSIMJIEHHOTO HampsKe-
HHS 3ap5XKAIOTCA L0 MAKCHMaJIbHOIO BHIIPAMJIEHHOrO HaNpSIXKEHHs, a B
MOMEHTBI BPEMEHH MeXAY MOJYBOJHAMH paspsakailoTcs Ha Harpysky.
B pesyabraTe uepes aHOAHO-3KpaHHble [eNH NPHEMHHKA, sBJSIOLHECH
Harpyskod BBIIPAMHTENs, TeYeT «Cr/a)KeHHbli» TOK. HekoTophie myas-
CaIlMH BBIIPAMJIEHHOINO TOKa Bce Xe OCTaloTCA H Mpoc/YLIHBAKOTCA
B TPOMKOrOBOPHTEJe Kak cjlabbifi I'y/l HH3KOIO TOHA, WMeHyeMbli (doHOM
nepeMeHHoro Toka, Ho 3ToT ¢oOH mouyTH He cKaskiBaeTcsl Ha KauecTBe
paauonpueMa. On 6yneT TeM caabee, yeM 6oJbllle eMKOCTb KOHLEHCATO-
pOB U CONPOTHBJEHHE pe3ncTopa duapTpa.

Bo Bcex mpuBefeHHBIX 34ech CXeMaxX OJOKOB NUTEHHS TPOBOLHHK
«—A» aBasieTcs] 0OLULMM DPOBOAHMKOM [eNlell aHOAOB, 3KPaHHPYIOLIHX
CETOK W HHUTEHl HaKa/a BCex JlaMO NPHeMHMKA. JTHM NPOBOLHHKOM OGbIU-
HO CJIyXXHT MeTaJJIMiecKOe WacCH NpHEeMHHKA,

CYHEPTETEPOIHH

HoBasm Mozesb paiMONpHEMHMKA pOMXKAAeTci B KOHCTPYKTOPCKOM
6opo. Cuayana Ha JHcTe GyMaru MOSIBJSIIOTCS TOJBKO NPSAMOYIOJbHHKH
W4 KPYXKH, 0003HauaiollHe OCHOBHblE 3BeHbsl NPHEMHHKAE, COEIHHSIO-
Iuyecs] B ONpeje/ieHHOM MNOPsAAKe JUHUSIMH. 37ech HeT HH KaTylleK, HH
JIaMIl, HY KOHJEHCaTOpoB, HH Pe3HCTOPOB, HH TPaHcOPMATOPOB, HH APY-
rux gerasef. 3To ckener, GJIOK-cxeMa TpHeMHHKA. Ho H OHa yxe AaeT
npejcTaB/iente o OyAylleM NpHeMHHKe — GYAET ¥ OH NPHEMHHKOM IIps-
MOI'0 YCHJIEHHS] WJIH CYyNepreTepoiHHOM.

B ueM pasHHIa MeXAy 3THMH ABYMs TUNaMH fIpHeMHHKOB? B oc-
HOBHOM — B UHC/e COAEPXAUMXCA B HHX IpeoBpasoBaTesnefi 4acTOTH.
[IpueMHHK TPSIMOro YCHJEHHSi HMeeT BCero OAMH Tako#l mpeoOpa3oBa-
Tenb — AETEKTOP, KOTOPbi NpeoSpasyeT MoAyAHpOBaHHEIE KoJe6aHHsT BEE-
€cKoff 4acTOTHl B KoJeGaHHsS HU3KOH wacTortel. CymneprerepoiuH xe co-
DNEePHT ABa HpeobpasoBaTeds: B NepBOM npeobpasoBarene MOLYJHPO-
B2HHHeE KosaeGaHus BBHICOKOH 4acTOTBI npeo6pasyiorcss B KoJeGaHHs Tax
Ha3biBaeMOH TIPOMEXKYTOYHOH, HO TOXKe BBICOKOHM Yacrorhl, a BO BTO-
poM — RETEKTOPHCM — KoJeGaHHs NMPOMEXYTOYHOH 4YacTOThl Hpeobpa-
3yloTcsl B KoJieGaHHS HH3KOH uyactoThl. UTO e’ KacaeTcs yCHIenus
KoseOaHHii BHICOKOH YacTOTHl — J0 AETEKTOpa H YCHJIEHHA KoJeBaHHi
'HH3KOH YacTOTHl — TOcJe AETeKTOpa, B 06OKX THHAX NPHEMHHKOB 3TH
nporecchl TPOHCXOAAT HPHHUHNHAASIBHO 0AHHAKOBO, ONHHAKOBH H HX 6J0-
KH IHUTaHUS.

Baok-cxema. Korza Mbl TOBOpHJH O pagHeNpHeMe, TO B KayecTBe
npuMepa 6erso paccMoTpent GJ0K-cXeMy NMpHeMHHKA NMPAMOro yCHJeHHS!
(cm. puc. 1). TlpumepHo mo Takoit 6/0K-cXeme paHee CTPOHJHCH IpHEM-
EnkH «Tyna», «Jlyus, «Pura B-912» u HekoTOpble ZpyrHe MaccoBble pa-
NHoBelllaTe/lbHble TIPUEMHHKH.
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Cefiuac OCHOBHBIM THIIOM DaJHONPHEMHHKOB CTajl CylepreTepoidH,
obnafaromnii 6ojee BHICOKHMH UYBCTBHTEJbHOCTBIO H H36HPATENbHOCTBIO!,
yeM TIPHEMHHK NPSMOro yCHJIEHHS,

Biok-cxeMa cynmeprerepoiuta moxasana Ha puc. 8. IlepBoe ero 3pe-
HO, KaK H B NMPHEMHHKE NPSIMOTO YCUJIeHUS, — aHTeHHa U BXOJHOH KoH-
Typ (BK), ¢ MOMOILMO KOTOPOTO MPOH3BOAUTCA HACTPOMKA Ha CHTHAJM
Pas/IMYHBEIX paauocTaHuMi. MoayaupoBadHee KoneGaHus BbICOKOH yacTo-
Thl, BbiJieJleHHble KOHTYpPOM, NocTynaor B cMecuteab (Ca.), obpasyomuit
BMecTe ¢ TreTepoJuHoM ({er.) mpeoGpasoBaTeib. B 3TOM KacKaie Moay-
JIHPOBAaHHBIY CHrHAJ pajuocTaHUyll npeobpasyercs B KolebaHUA mpoMe-

: 4Py
1 Bk cm. YNy ps Jom, - mny My o

J6

rem.
Puc. 8. Brok-cxeMa cymeprerepoinHa.

JKYTOUHOH YaCTOTH, KOTOpble YCHJMBAIOTCS KackajoM YCHJIeHHS TpoMe-
KyTounoh uacrorel (YY), a sateM nerektopom (er.) mpeoGpasylorcs
B KoJieGaHHA 3BYKOBOH 4acTOThl. 3a [eTeKTOPOM HAYT ABA CJAelyIOUIHX
LPYr 3a JPYyroM Kackaja YCHJIeHHs] HH3KOA 4acToThl. [lepBHIE H3 HHX
HA3bIBAIOT KACKaJioM NPeIBADHTEIBHOTO VCHJEHHS HHM3KOH 4YacTOTh
(I1¥YHY), Bropoi — momubIM ycunutenem (MY). Momustit ycuauTens
SBJIsIeTCs] BHIXOJHBIM KacKagoM npuemHuka. OT Hero KoJeGaHHs HH3KOH
YacTOTHl NOCTYNAOT B rpoMKorosoputens (I'p), koTopslii mpeobpasyeT
HX B 3BYK.

Besl HH3KOUacTOTHas wacTh MpPHEMHHKa, oOpasyeMasi 1ByMs ToO-
ClieLHHM# KacKaJaMH, MOxeT GHTb HCNOJb30BaHA AJI BOCIPOH3BEAEHUSI
MeXaHHUeCcKo# 38NHCH 3ByKa Ha PpaMILacTHHKax. JJaa sToro B npHeM-
HHKe NpelycMaTpUBAIOT THe3ja AMA MNOAKJAIOHEeHH K HeMYy 3BYKOCHHMa-
Tensl. B aToM cayuae xone6aHuA HU3KGH 4YacTOTH, CO3JaHHble B3BYKOCHH-
MaTeNeM, Kak H IpH ApueMe paAHo3elllaTe/bHLIX CTAHUH{, YCHIUBAIOTCHA
0060MMH HHBKOYACTOTHBIMH KAacKaJaMi W saTeM NpegOpasylnTcsl PPOMKO-
rOBOPHTENIEM B 3BYK. :

Kopotxo-elie 06 ogHOM 0643aTeILHOM 3AeMeHTe CylleprerepoHHa —
0 CHCTeMe aBTOMATHUECKOTO pEryAHPOBAHHS YCHJEHHS HJH, COKpallleH-
Ho, APY. Ha Guor-cxeme oHa yc/ioBHO of603HaueHa JHHHAMH CO CTpeJi-
K&MH, HANpaBleHHBIMH OT JIeTeKTOpa B CTOPOHY BXOAa HPHEMHHKA.
Bonee nmoppo6Ho o cucteMe APY Mbl MOrOBOPHM HeCKO/bKO MO3¥e Ha
npHMepe KOHKpeTHOTO cynepreTepoanHa. Ceifuac Xe TONbKO OTMEJHM,
yto APY HyxHa ans1 ycTpaHeHHs «3aMHpaHHH» TPOMKGCTH pagHomepe-
fiay, HabJofaeMblX TpH TIpHeMe CHIHAJOB OTJAaJeHHbIX CTaHmii.

!YyBCTBHTENBbHOCTL IO NPUEMHHKA Ha3HBAIOT €ro CNOCOBHOCTE npH-
HAMAaTb caabble CHrHadbL. U36MPaTeanbHOCTbHIQ NPHEMHHKAa Ha3biBAalOT €ro
CrOCOBHOCTL BHUIENATb W3 BCeX PA3/HYHBLIX MO YACTOTe CHrHaJOB TONBKO Te M3 HHX,
Ha 4aCTOTY KOTOPHIX OH HAacTpOeH.
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Ho Gnox-cxema naer juilib BecbMa oflilee NpeACTaBJeHHe O cynep-
rerepoaute, [TonHy0 Xe KapTHHY BceX 3/1eMeHTOB, ueneft H paGoTH ero
B [eJIOM DacKpblBaeT TOJMbKO TNPHHUHMNHABHASN 3JeKTpHYecKas CXeMa.
Ona — «kaou» K npHeMHuKy. Ho 6es yMesoro mofb30BaHHsSI 3THM <KJIIO-
YCM» TOHCKH HeHcNpaBHOCTeH MOTryT okasaTbesl GecnmyiogHeiMil. IlosTomy,
HpeXle 4eM NONBITATbCH HCNPABHTh «MOJUYAl(HH» NpPHEMHHK, HaAO0 pa-
306paThCsi B €ro NMPHHIIHIHAMBHOR CXeMe, OCMBICIHTB POJIb KaXXJOTO €ro
3JIeMeHTa.

Ho cnavana pasfepem HpHHUMN AeACTBHS H cxeMmy npeo6pasosartens
YaCTOTH CyNepreTepoJHHa.

NpeoGpascBaTeab 4acTOTl. 3ajaua 3TOTO Kackajaa, Kak yxe GBIIO
CKa3aHo Bbillle, 5aKjlouaeTcs B TOM, 4TOOB NMpeo6pa3cBaTh MOAYJIHPO-
BaHHBle Ko/MecGaHHsi CHTHAJOB JIO-
Goft M3 paguoCTaHIMH He3aBUCHMO
OT HX JJMHBI BOJHbI B KoJeGaHus
OllHOH, 3apaHee 3aflaHHOM NOCTOSH-
HO# 4aCTOTHl — NMPOMEXYTOUHOH.
S7a npoMeXyTouHas 4acToTa y Bcex
cynepreTepoJMHOB paBHa 465 kay L.
Ha srto#i uacToTe, cooTBeTcTByIOUIEl
BOJIHe AJiMHOI okosio 670 m, He pa-
6oTaeT HU OfHAa pamMOBellaTebHas
CTAHIHA MHupa.

I1peoGpasoBaTesnb 4acToTHl CO-
Puc. 9. Ycaorube rpacdugeckue — CTOHT M3 JIBYX 4acTeli: cMECHTeNd
06osHaueHHs uacToTHO-TpeoGpa-  [eTepoimHa. I'ereponun —sTo rene-

30BaTeNbHbIX Jamn TuroB GU1IT ~ PATOP  SJeKTpHueckHX — KoneGanui,
4 BA7. yacTOTa KOTOpHIX OPH JoGoi Ha-

CTPOfiKe NpUEMHHKA JOKHA OBIThH
Ha 465 key GoJipiie YacTOTHl CHUTHA-
Ja npHHUMaeMoit paadocraruud. Tak, HampuMep, NpH TpHeMe pajHo-
craunuy, paborawpoueil Ha yacrore 200 xey (mauna BosHber I 500 M), re-
TePONMH JOMKeH TreHepHpOBaThb KoneGauus ¢ uacTotolt 665 xey, mpu
ApHeMe palHoCTaHNHM, pafoTalollefi Ha wacTore 1 Mey (nIMHa BOJHH
M), TeTepOAMH [JOJKeH TeHepHpoBaThb KoJefaHHsI ¢ yacTo-

Toit 1465 key.

B mnpeo6pasoBaTeJqbHBIX KacKkalaX MAacCOBHIX CyNepreTepoJHHOB HC-
NCJAB3YIOT CNelHaNbHOo TpeAHasHaueHHble AJs STOH UMW PajguosaMIbl -—
yaCTOTHO-TIpeo6pa3oBaTebibie, K HX UYHCHY OTHOCATCS TakHe JaMIbl,
kak 6M 111, 6A7, ycnoBrble rpaduueckie o603HaueHHs] KOTOPBIX NOKa3aHul
Ha pHc. 9.

Panuonamna 6UIIT xomGunupopanHas. B ee 6Ga/ioHe pa3MmellleHbt
NBe JaMObl c OOUIMM KaTOAOM: TPHOX (mpaBas 4acTb) H MATHCETOYHAs
JaMna — rentofl. MIMeHyercsi oHa TpHoA-renTooM. TpHOARAs YacTb JaM-
Nbl HCHOJB3yeTcsi B TeTepOMHe, a TeNTOAHasd — B cMecuTese. Jlamna
6A7 —renTon, Ho paoTaeT OHa Kak JABe JaMMbl: ollHA B TeTepOJMHe,
Jpyrasi B CMecHTede.

OnHa 13 BO3MOMKHBEIX cXeM Npeofpa3oBaTesst 4acTOTH Ha TPHOJ-remn-
toge 6M1TT nckasana Ha puc. 10. OHa aHasorMyHa CXeMe yaCTOTHO-Tpe-
obpasosaTtenpHoro kackala pannoi «Pexopn-60», «Pexopn:6l», «Pe-
xopn-65», «[IpomuHb», mpHeMHAKa H pannodn «CTpena» M HEKOTOPHIX
LPYTHX, HO HECKOJbKO ympoulena, CmecHTeNBHYW yacTb Kackana o6pa-

Y HeKOTODbIX MACCOBBIX CYNepreTepOAHHOD YCTaPeBIUKX Mojesell npoMexy-
TOUHAS 4aCTOTa paBHa 110 key.
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3YIOT TenTofHas YacTb JaMibl, KOHTYP LoCj, CBf3aHHBIA HHAYKTHBHO
¢ xatymko#t L;, u koHTyp L3Cs, BK/IOUEHHBIl B AHOMHYIO IENb renToAa.
Fereponuunyio uactb 06pasyioT TpHOAHAs Y4ACTb JaMIBl M  KOHTYD
L5C7CsCs, cBsi3aHHBIl HHLYKTHBHO ¢ KaTywkoh L.

Kontyp LsC; B aHoAHOR wuens rentoga HAacTPOeH Ha 4acToTy
465 rey. C HHM CBSI3aH HHIYKTHBHO TOYHO Tarol e KoHTyp L4C,. dtu
ABa KOHTypa 06pasyloT (GuabTp IPOMEXKYTOUHOH 4HacTOTHI.

Uepes KaTyllKy L; npoTekawmT IepereHHble TOKH pPa3HBIX YacToT,
BO3HHKAIOIIMe B AHTEHHe MO AEACTBHEM BOJH MHOTAX DPajHOCTAHIHIL.
B xoutype :e LoCi, cBs3aHHOM HHAYKTHBHO ¢ KaTyliko# L,, Bo3Gyx-

LS4

ZA

Puc, 10. CxeMa npeoGpasoBaTesist 4acTOTbL.

Lalotcst KoseGaHMsi TOJMBKO TOH 4YacTOTH, Ha KOTOPYIO OH HacTpoed
B pesoHaHc. DT KoseGaHAs HOXAIOTCA HA NEPBYIO OT KaToja (ymnpas-
JISIIOUIYIO) CeTKy TeNnTofla ¥ BO3JAEHCTBYIOT Ha ero aHOAHBIA TOK. Bropas
U yeTBepTas CeTKH, COeJIHHEHHble BMECTe, BbINOJHSIIOT GYHKUUU KPaHH-
pylomux ceTox rentona. IlosnoxuTenbHOe HalpsiKeHde HAa HHX MOAaeTcs
yepe3 pesuctop R,. BosHMKHOBeHHe B 3TOH leNH BLHICOKOYACTOTHBIX KO-
sneGanuil IpefoTBpallaeTcs BKIIOUEHUeM KoHIAeHcaTopa Co.

TpeTbsl ceTka renToma — cMecHTeNdbHasl; IsiTdsl, COeMHEHHAHd ¢ Ka-
TOJOM, — 3alUTHAS.

Karymka Lg, uMeHyeMass KaTymKoH o6paTHON CBSi3H TeTepoAUHa,
NOJKJIOUeHa Yepe3 KoHaeHcatop Cy MapaJsuiesibHo aHOAHOH Lend TPUOAA.
KoneGarenpHblil e KOHTYP reTepojuna uepes KougeHcatop Cs BKIOUEH
B CETOYHYIO leNb TPHOHa. IIpM TAKOM BK/IOYEHHH KaTylieK 4acTb 3Hep-
MU U3 aHOLHOHN wenH TpHoAa Mojaercid o6paTHO B lenb CeTKH, BJaro-
Japsl 4ueMy TeTepoaHH B036yx(IaeTcst — reHepHPYET 3JeKTPHYECKHe KO-
JMeGaHus, YacTOTa KOTOPBIX ONpefesseTcss WHAYKTHBHOCTBIO KaTyUIKH Lj
H eMKOCTbIO KoHaeHcaTopoB Cr, Cs u Cs. KoseGaHust reTepofuua ¢ ynpas-
JIFIOUIeH CeTKH TPHOJA IIOJAIOTCA HA TPETbIO (CMECHTENIbHYIO) CeTKy
renTofa H, TaK Xe Kak KoJebaHHs Bu BXOLHOM KoHType LoCi, Bosmeii-
CTBYIOT Ha ero aHOAHHIA TOK. B pesysbraTe B aHooHON UWenu rentona,
B TOM 4ic/ie W B KOHTYpe L3Cs, co3paloTest MOAy/AMPOBaHHbe KOJeBanust
HOBO# YacTOTbl —— NPOMEXKYTOUHOH, PABHON Pas3HOCTH 4aCTOT IeTepoaHHa
H TPHHATOrO CHTHANA PajHOCTaHUHH. A MOCKOAbKY KOHTVP L3C; 3apatee
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HACTPOEH Ha NIPOMEXYTOUHYI YACTOTY, OH BBIAE/SAET KoneSaHHA TOJBKO
sTOll yacToTh. KoneGaHHs TakoH e 4acTOThl BO30YKJaioTCH B KOHTY-
pe LsCs u mojaloTcs K CleLyiolleMy KacKally CynepreTepoaHHa —— ycH«
JINTEJII0 TIPOMEKYTOUHOH YacTOTEL

Of6ecneueHHe Pa3HOCTH YACTOT TETEPOAKHA H BXOJHOTO KOHTYDa CMe-
CHTeJsl JOCTHraercsl moA0opoM HHAYKTHBHOCTEH KaTyIUEK, OJHOBpeMeH-
AbIM M3MeHeHieM eMKOCTH KOHIEHCAaTOPOB HacTpoiKH KoHTypos (Ci u Cy)

a1, 64111 My 64417

Puc. 11. INpuHnunuanpkas

H BBeACHMEM B KOHTYPHI NOACTPOEYHLIX H TAK HA3hIBASMbIX COMPATAIOUIMX
KOHJEHcaTopoB. B paccMoTpeHHOH 34ech cxeMe mpeofpa3soBaTelsd 4acTo-
TH POJIb CONPATAIOWIHX 3JEMEHTOB BLHIBOJHsT KoineHcaTop Cs B Ca.
IToncTpoeyHbie KOHEHCATOPH B STOH cXeMe AJfA YNPOIUIEHHS ee He MOKa-
3aHB, HO OHH €CTb BO BCeX peaJbHHX cXeMax npeobpasoBaTelsiefl cylep-
CETEPO/IMHOB.

HocrosircTBo pasHoctd (465 key) MexIy YacTOTAMH TeTePOLHHA
W CHrHAJla PaJHOCTAaHHHH N0 BCeMy JHANa30Hy NPHHHMaeMbIX BOJH —
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HeobxonuMoe yenopue Aas paboTel cymeprereponuna. Hapyuenue storo
YCJOBHST BEIET K yTpaTe NPHEMHHKOM paBoTocnocoBHOCTH,
CyneprerepoAuHEl pacCUMTHIBAIOTCA HA MPHEM DPaIHOBEATe/bHBIX
CTaHNMHA HeCKOJbKHX AHANa3oHOB BoJH. COOTBETCTBEHHO OHH COJIEPKaT
pasHble TO CBOMM JAHHBIM KOHTYDH, KOTOpHE MONAPHO BKJIOYAIOTCH
B LenmH npeoGpasoBarens. MHOTHe KOHCTPYKLUHH MOMHMO CAMHX HPHEM-

S 6420

/7] LA
IIJI
G

*1956

727/2208

cxema panuonbt «Pekopa-61».

HAKOB COMEPMKAT ellle 3/CKTPOABHraTENH ¥ 3BYKOCHUMATENH /ISt IDOHTPHI-
BAaHM#A TPAMINACTHHOK. TaKHe KOHCTPYKUHH Ha3bIBAIOT pajHoJIaMil.
Pacemotpum niist mpuMepa peanbhyio cxemy pagnosst «Pekopi-61x.
Mpwnnenmansuas cxema pagmoant «Pexopa-6l» mokasana wa
puc. 11%. [TpueMHHMK paguOMBL pPACCYHTAH Ha DpHEM palHOBElATeNbHBIX
B MOMEIIENHLIX B STOH KHHXKe NPHHIHUNHAJNBHHX CXeMaX NDHEeMHHKOB MOXeT
6LITh HEeCORMNaZexde HyMepalHH ZeTanefl H HavuepTaHHA CXeM [0 CPaBHEHHKIO ¢O

CXeMaMH, TpHJaraeMbiMH K INDHeMHHKAM. B OTHZeJbHHX MNapTHAX NPHeMHHKOB
MOI'YT HMETb MECTO HeKOTOPHEe H3MEHEHHHA CXeMHB H AAaHHBIX AeTaJIeH.
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cTaHuMi, paboTaOWKMX B AHaNa3oHax IJAMHHBIX (723—2 000 M), cpemnux
(188-—577 m) u KopoTkux (24,8—75,9 M) BOJK.

IlepBBiil Kackaj MpHeMHHKa — npeo6pasvBatens uactotel (J11), BTO-
poil — ycuaHTeNb NpoMeXyTouHo# uactoTel (J/1g), TpeTHll — meTexkTop
u APY (neBuft tpHox saMinbl JI3), 4eTBEPTHIH — NpeNBapHTEbHBIH yCd-
JIUTEJIb HU3KOH YacTOTH! (NPaBBIi TPHOM JlaMUEl JI3), MATBIY — BBIXOLHOM
(/1,). IlpoMexyroynas yacrora npHeMHuka 465 xaf.

Jlnst BOCTIPOM3BELEeHHA I'PAM3ANHUCH HUCIOJIB3YIOTCH TOJBKO MOC/eNHHE
JBa Kackaza, o0pasylollye yCHUJAUTEIb HH3KOH YacTOThl NpUEMHMKAE, H,
KOHEYHOo, sJekTpoiBurarenb I u 3Bykochumarein 38. Ilpum sToM BCH
BBICOKOYACTOTHAS YacTh M AETEKTOPHBIN KAaCKal OTKJIYAKTCH OT HH3KO-
YaCcTOTHOH 4acTH, 4ToObl CHTHAJALI DaJHOBELIATENbHBIX CTAaHUHH He MpH-
MeIIYBaJUCh K BOCIPOM3BOAHMOMY 3BYKY, 3allHCaHHOMY Ha TrpaMiuiac-
THHKE.

B npeo6pasoBaTeJse 9acTOTbhl HCTIOMb3YETCH TPHUOA-TENTON
tuna 6UIIT (J1,). PaGora Takoro npeofpa3oBaTeslst yxe omHcaHa. Brico-
Koe MOJIOXHTeJNbHOE HANpsKeHHe Ha aHOJX TelTOAHON YacTH JiaMIH 1O-
Haercs yepe3 KaTyliky Lg xoutypa L,C,, Ha SKpaHHPYIOUIYIO CETKY rem-
TOJHOH YacTH JAMNBI MOAAETCA C AeNMTe/sT HANpPSIKEHHA, 06pa30BaHHOro
peaucropamMu Rz, Ry 1 Rys.

Hanpsikenne MoLyJMPOBaHHBIX KoJeGaHuil TPOMEKYTOYHOH YacTo-
Thl CHUMaeTcs ¢ KOHTypa L3C; H nonaercs Ha YNPaBJSIOUIYIO CETKY JaM-
nel JIp chefymoulero Kackaja NpHeMHHKA — YCHJHTENST IpPOMEeXYTOouioi
YacTOThL. .

Pa36epeMcst B 4acTH cXeMbl, OTHOCsILeHAcs K BXOAHBIM M TeTEPOJMIH-
HbIM KOHTYpaM TIpeofpa3oBaTesst YacTOThl M CHCTEMe INepeKJ/HOUeHHA IiX.
INepekoyeHHe KOHTYPOB NPeo6pa3oBaTeisl OCYLIECTBJSsIETCS] ABYMsI mepe-
gawouartensmu: I1; u [y, npencTaBasomuMu co6oi IBe MIAaTH ¢ YETHIPbM
IpYNNaMH KOHTAKTOB, OGBeIHHEHHBIX 0OlIeHl OCbI0 B €IMHYK KOHCTPYyK-
nHo. KoHTakTh mepekyawouatens [1; HaxoOATCs Ha ONHOR MNJ1aTe, KOHT2K-
Tol nepekJioyatessi [1; — Ha apyrofi. Ha kaxnof nnate umeercst mo TpH
NOIBHMKHBEIX KOHTaKTa (Ha cXeMe u3ofpaxeHbl B Buie GyxBel I'), 3ambi-
KalIKUX OLHOBPEMEHHO MO HECKOJbKY APYTHX, PACHOTOMKEHHBIX MO IBYM
OKPYKHOCTAM KOHTAaKTOB. IoKasaHHOe Ha CXeMe TOJOXKEHHE KOHTaKTOB
TiepexrJiouaTesiefl COOTBETCTBYET BKJIOYEHHIO JJHHHOBOJHOBOIO IHAnaso-
Ha, IBa CJEAYIOIIMX 3a HUM (IO cXeMe — IPOTHB JBHMKEHHA YacOBOH
CTPEJKH) — BKJIIOYEHHIO CPEIHEBOJHOBOTO H KOPOTKOBOJIHOBOrO NHamnaso-
HoB. YeTBepToe NMOJIOKEHHe MepeksouaTeseil COOTBRTCTBYET BKJIOUEHHIO
3BYKOCHHMaTeJNsl pafgHosbl. B 3ToM ciyuae Ha BXOHN YCHJIHTENs HH3KOH
YacTOTH MOJAETCH TOJMBKO NMepeMeHHOe HalpsKeHHe OT 3BYKOCHHMAaTess,
Harpy3kofl KOTOPOTO CNYMKHT pe3ncTop Rai.

[Ipu ycraHOBKe NepexmioyaTesell B MoJloxeHHe AJHHHBLIX BoJH (JIB)
pa6oTatoT KaTyliku Ls, Ly, Lg 0 Lg; B moJoxense cpennnx soan (CB) —
kaTylwkH Ly, Ly, Liz u Ly3; B NMoJoKeHHe KopoTkuX BoaH (KB) — ka-
TywkH Lig, Lis, Ly U Ly7. 3 mux Ly, Ly u L7 ABASIOTCA XaTyluRami
aHTeHHON wemH (wju Katywkamu cBsasH); Ls, Lz u Ljg — KaTylukamu
BXOIHBIX KOHTYpoB cMecutensi; L, Ly L5 — KaTymixaM# TeTepopHH-
HBIX KOHTYpOB; Lg, Lig ¥ Ly — KaTymwkamu o6paTHOH CBA3H reTepomuna.
Takum o6pa3oM, B JaHHOM TpHEeMHHKe BXOJAHBle KOHTYphl Npeo6pasona-
TesIsl YacTOTHI CBSI3aHBl ¢ QHTEHHOM WHAYKTHBHO, a TeTepofHH paboTaer
o cxeMe ¢ MHAYKTHBHOH o6paTHOH cBfI3bIO, KaK B cxeMe Ha puc. 10. Ha-
CTpoitka KOHTYPOB CMeCHTeNS M TeTepoJHHA B JIOOM W3 JIHATIa30HOB
OCYIILEeCTBJACTCA KOHZEHCaTopaMu mepemeHHoll eMkoctd Cg u Cse. Korna
BKJIIOYEHb! KOHTYpPbI OJHOIO U3 AHANa30HOB, KOHTYPbl APYTHX IHaNa3oHOB

24



OTKJIIOYEHBl OT TpeoOpa3oBaTe]bHOH JaMnbl H B pafoTe NpUEMHHKA He
y4acTBYIOT.

Kounencaropst Co, Csp 1 Cas — MOACTPOEUHBIE KOHILEHCATOPBI BXOJ-
HBIX KOHTYpOB cMecHTeNsd, a Cay, Coy M C3o — NMOACTPOEUHBIE KOHJLEHCA-
TOpHl KOHTYPOB rerepoiuna. Konpercarops! mocrostHrol eMkocTH Cyo, Cos,
Cog, C3 n Co aBAAOTCA CONDATAIOULIMMH KOHIEHCATOpaMu mpeobpasoBa-
tesiss. C UX NMOMOLWIBIO JOCTHFAaeTCs YCTAHOBKA TPaHMI, IUAaNa3oHOB HPH-
HHUMaeMblX BOJIH U COIpSXKeHHe KOHTYDPOB NpeoBpasoBaTes.

B aHTeHHyI0 LeNb NpHeMHHKA NOCTOSIHHO BKJwdeH koHTYp L;CioR,,
HaCTpPOeHHBIH Ha 4dacToTy 465 Key. DTo BCIOMOraTebHBIl 3JICMEHT INpH-
eMHMKa. Ero 3amaya — oc1aGisTh MOMEXH OT CHTHAJIOB pajHOCTaHIHH,
paGoTaromux Ha yacToTax, GJM3KHX K NPOMEXKYTOYHONH 4acToTe MPHeMHH-
Ka. Kommencarop C), BKJIOUEHHBIH B 3Ty JKe LeNb, TaKXKe BBIIOJHSET
BCIIOMOraTeJbHYI (GYHKUHIO — 32Ul aeT BXOJHBE LENH NPUeMHHKA OT
NoNafaHUsl B HUX NePEeMEeHHOro HaNpPsXEeHUs CeTH B ciaydae conpm(ocr{o-
BeHHS aHTEeHHH ¢ NPOBOJAMH 3JEKTPONPOBOLKH.

OfipamaeM BHUMaHue Ha Pe3HCTOP Rj7 M KoHAeHcaTop Cas, KOTOpPBIX
He OBLIO B cxeMe NMpeoGpasoBaTeNs Ha pHC. 10. 3neck uepes pesucrop Rz
Ha yNpaBJsIOLIYIO CETKY TeNTOIHOM YacTy JAaMIbl MOAAeTCst HanpsKeHie
aBTOMAaTHYECKOH perynuposkH ycHienus (APY), o paore kortopoit 6y-
LeT ckasaHo Huxke. KouuencaTop Cgs — pasienHTesbHBIA: OH CBOGOLHO
NPONYCKAET BBICOKOYACTOTHBHIE KoJeGaHUS OT BXOAHOTO KOHTYpa K
yIpaBJsiiollleil ceTKe refTofa U COBCEM He TPONycKaeT K BXOJIHLIM KOH-
TypaMm TpeoGpasoBaTensd NOCTOSIHHYIO cocTaBasiomyo APY.

B ycHaIHTeNe MPOMEXYTOYHOH YacCTOTH HCUOJb3YeT-
csi BBICOKOMAcTOTHRIK Tenton TtHma 6K4I1 (JIy). IlpuHuun paGoTe 3TOro
KacKaja aHaJoruyeH AeHCTBUIO YCHAUTEIs MO cxeMe Ha pHc, 6. Avoamoi
HAarpyskoil JiaMObl cIYXKHT KOHTYp L4Cs HacTpOEHHEBIH, KaK H KOHTYDbI
LoCy n L3Cs, Ha MPOMEXKYTOUHYIO 4ACTOTY NpHeMHHKaA, IT00oKHTENbHBIN
[IOTEHUHAJ Ha 3KPAHHDYIOLIYIO CETKY JaMIbl MoLaeTCs ¢ JeJHTeas Hanps-
KeHua RoRyRie, dBjsioulerocsi o6UWIHM H L7 3KpaHHpYIOUeH CEeTKH remn-
TolHON YacTd naMnbl JI;. Peauctop Rii, BK/IOYEHHBIH B lleNb KaToxa JiaM-
net 6K411, — pesucrop cmewenus. Cospaolileecs Ha HeM HampsukeHue 1o-
naeTcs Ha yIPaBASIOLLYIO CeTKY 3TOH JaMIIbl uepe3 uemb cuctemel APY
W KaTywky KoHuTypa LsC,; PesucTop cMelleHHs 3allyHTHpoBaH KOHJEH-
catopoM Cig.

Koutyp L3Cs B uenu ynpab/siiolledl CeTKH JIaMMbl 3TOrO KacKaza fB-
JsieTcd ONHOBPEMEHHO M BHIXOAHBIM KOHTYpPOM Npeo6pa3oBaTess 4acTo-

bl. CriefoBaTtenbHo, AeHCTBYIOLHE B HeM KoJefGaHHs NPOMEKYTOYHOH ya-

CTOTHl YCHJHMBAIOTCST JaMmoH Jlp, BBIIENAIOTCS e€e aHONHBIM KOHTYPOM
L,Cy v uepes xoHTYp LsCs, HHIAYKTUBHO CBSI3aHHbBIZ ¢ aHOIHBIM, NOCTY-
NalT K CACAYIOIEMY KacKally MpHEeMHHKA — JeTEeKTOPHOMY. i

HDetextop curHana u APY —enunbii Kackal NpHeMHHKa.
Poab neTexrTopa BHINOJHAET JEBbH (1o cxeMe) TPHOL JaMnbl Jlg THna
6H2T1, BraoUYeHHEI! AHOoAOM (aHOX K YNpaBasiollas ceTKa COeLHHEHH).
PesucTopsl Rg M Ry, COeLHHEHHBIE MOCTENOBATENbHO (4epe3 KOHTaKTbl
nepeksiouarenss [Ip), sBasATCcs Harpyskofi Jerexktopa. Cospafoluecs
B 3TOM menu KojeGaHUs HU3KOH YacTOThl CHHMAKOTCS C JBHIKKA NlepeMeH-
HOro pesucropa Ry M uepes KoHmgeHcaTop cBsisd Cig MOCTYNAIOT B IL€Nb
yIpaBJsioled CeTKH JaMIbl Ce[YIOIero 3a JeTeKToOpoM Kackalja — Kac-
Kajla TpelBapHTeJbHOrO YCHJIEHHsST HH3KOH 4acTOTHI.

Kounencarop Cs LIYHTHPYET NepPEMEHHYIO COCTABJSIOIYIO Mpole-
TEeKTHPOBAHHONH MPOMeXyTOYHOH YacTOTH, NPELOTBpalllasi MONMajaHue ee
B Harpy304HYiO leNb 1eTeKTopa.
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TlepemeHHbI pesuctop Rig B LNH HAarpy3KH HAEeTEKTOpa BBLIMOJHSAET
ORHOBPEMEHHO M POJIb peryJaaropa rpoMkoctd. I'poMkocTb paBoThl mpH-
eMHHKa BO3pacTaer Mo Mepe NepeMelIeHHs] IBHIKKa pesHcropa BJeBO (Mo
cxeme) M, HaoGOPOT, YMEHbBIIACTCHA NpPH MepeMelleHHH [BHXKa BIPABO.

Tocroannast cocTaBisioNan BHIPAMJIEHHOTO TOKA, MPOXOAS depes
HarpysKy [ETeKTOpa, CO314eT Ha Hell NaJeHHe HANpAMKEHUA, BEJHYUHA
KOTOpPOTO 3aBHCHT OT YDOBHf IPHHHMAaeMblX CHTHaJOB. JTO Hampsxe-
HHe MOCTyNaeT Ha yNpasJsiolmie cetk JaMn JI; u Jlp. Ha cerxy nepsoit
JIAaMIIBl OHO TOCTyMaer yepe3 pesucropHl R;s H Ry7, a Ha ceTKy BTOpOH
JaMIIbl — uepe3 pesuctop Ris U karymky Ls. D1o — uwenu cucremnt APY.
Korna curHan pafuOCTaHI{Mi Ha BXOJ€ NPHeMHHKAa YBeJHUHBaeTCs, BO3-
pAacTaeT W OTpHIATe]pHOE HalpsukenHe APY, uro cHMXaeT ycunenue CHI-
Hana. M, naobopor, ¢ ocinaGleHHeM BXOJIHOrO CHTHaJa OTpHLATeNbHOE
HanpskeHHe APY cHHXaeTcHl, a ycHJeHHe BospacTaeT. Tak ¢ NOMONIBIO
APY gocruraercs crabuaMBalHA YPOBHsS CHTHa/Ja HA BBIXOAe TNpHEMHHKA
NpU 3HAUHTEJbHBIX H3MEHEHMAX BXOMHOTO CHTHaJja.

Peaucrop Ris 1 kongencarop Cyz o6pasylor siueliky, KoTopas He JaeT
CHTHAJy TPOMEXYTOUHON YacToThl C BBIXOJAA YCHJHTEAS MONacTbh HA €ro
BXOJ, Npedylpexaas TeM caMblM CaMOBO30YyIEHHE KacKala.

YeHaHTeab HMUBKON HAaTTOTH, KAaK MH yXe TOBOPHJN, —
IByXKackajHbiil. B Kackale MpelBapuTeNbHOTo ycHienus paboraer npa-
Bl (M0 cxeMe) TPHOZL JaMmsl JI3, B BBIXOJHOM KacKale — MOUIHbIf MeH-
toz tuma 6IT14T1 (JI;). 3amaua nepBoro Kackajia — ycujeHHe HH3KOYa-
CTOTHBIX KOJieGaHHE 10 BeAWudHH, obecnesuBaronei pafoTy Jammsl
BLIXOJHOTO KacKaja, BTOPOro — yCHJIeHHe 3THX KodeOaHU#l 10 MOLIHOCTH,
obecneunsalolieit paboTy TPOMKOTOBOpHTENEH.

B 3aBHCHMOCTH OT NOJIOXKEHHs NepekJiouaTess [1, Ha BXxox Kackaza
peNBapHTEJbHOTO YCHJIRHHA Yepe3 DETYAATOP TPOMKOCTH Ris NMOAAIOTCA
KoMeGaHys 3BYKOBOM YacTOTHl OT JETeKTOpAa WJIH 3BYKOCHMMaTens. YcH-
JeHHble jgamnofi J; ¥ BhIfeneHHbHe ee HOAHLIM HATPY304HbIM DESHCTO-
poM R3 KoneGaHHA HH3KOH YaCTOTHL Uepes Pa3ieMTeNbHbIE KOHLEHCATOp
C; u pesuctop R MOZAIOTCS Ha yNpaBJIAoONLyIo CeTKy 'Jamnbt JI; u ycu-
NMBAIOTCH STOM JIAMIION [0 MOIIHOCTH, HeoOXONMMOH IS HOPMaJbHOH
paBoThl TpOMKOTOBOBHTENEH,

PesncTop R — PE3NCTOP aBTOMATHYECKOTO CMeHIeHHs BBIXOLHOK
namnsl. Cosmarolieecsi Ha HeM OTpHLATesbHOe HANMpsKeHHe Mocrymaer Ha
YIpaBASIONLYIo CETKY JAMIBl uepe3 pesuctopbl R v Rs. Ho pesucrop Rys
He 3a[IYHTHPOBAH KOHAEHCATOPOM, Y MO HEMY HIET MepeMeHHAst COCTaB-
Jsiioliast aHOJAHOTO TOKa JaMisl. B pe3dysabTaTe MeX1y KaTOLHOH M CETOU-
Holl LlensaMu JamIbl ofpasyercsl oTpuLaTeqbHas ofpaTHas cBssb, He-
CKOJIbKO CHHJK@IOIlasi YCHJIEHHe KacKaga, HO yJIy4llamlas cTabunbroCTb
ero paboTsl.

B ycunwrese HU3KOH 4YACTOTH €CThb ellle NBe WENH OTPHLATEJbHOH
06paTHOl CBA3H: MEXY aHONOM M YNpaBJsioLled ceTKoil BBIXOXHOH naM-
bl {uenouxka CgRs) M MeXAy BTOPHUHOH O6MOTKOR BHIXOLHOTO TpaHcdop-
MaTopa M KaTOZOM npaBoro Tpwona Jaammsl JI3 (uemowka RisRig),
IlepBas M3 HHX HCIIOJbL3yeTCH /IS PeTyJIHpoBanHs TeMGpa 3Byka (mepe-
MeHHbIH pesucTop Rg), BTOpasg OXBaTblBaeT MOCIeLHHE [Ba Kackaja
M yJIyYlIAET KaYecTBO PaBOThL BCETO HM3KOYACTOTHOTO TPAKTa NpHEMHHKA.

SneKTpoONpPOHUTpHBATENb PajgHOAbl COCTOHT H3 SJIEKTDO-
neurateas 3/, nuraiolierocs MepeMeHHSIM Hanpsxennem 127 4, v mbeso-
57EKTPHUYECKOTO YHRBEPCAIbHOTO 3BYKOCHHMaTelsl 38, PacCYHTAaHHOro Ha
npourpsiBaHHe OGHYHBIX # JONTOUTPAIOLIHX TPaMIIACTHHOK.

Baox muTaHHsS paluoas obpasywT TpauchopmMarop NHTaHUs
Tp; ¥ IBYXNOJYNEPHOLHLIH BLIMPAMHTEIb C (QHIBTPOM, CIVIaXKHBAIOLIUM
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ny/abCallHK BbINPAMJeHHOro ToKa. C NpHHUMNOM pa6oThl Takoro 6J0Ka
NUTaHHSA BH yXKe 3HAKOMbI — OH aHaJorHueH G/I0Ky NHTaHMs [0 CXeMe Ha
puc. 7, a. TosIbKO TaM BHIIPSIMHTE/IBHBIH MGCT 06Pa30BaH MOUIHBIMH TJI0C-
KOCTHBIMH JMOAAMH, & 3[eChb 3Ty DOJb BBIMOJHSET BbLIPSIMHTENBHI MOCT
tuna ABC-80-260 (BbinpsiMuTeNnDb celeHOBEIl HAa TOK 80 Ma U BHIpAMJIEH-
Hoe Hampsixende 260 ). Ha aHoi BHIXORHOH J1aMIBl yCHJHTEJSI NOIaeTCst
(uepe3a mepBUuHyio 0OMOTKY TpaHcdopmaropa 7p;) BHIIpsiMJACHHOE Ha-
npsKeHHe, cHUMaemoe ¢ KoujeHcaTtopa Cie, CTOAILErO Ha BXOAe GHIbTDA,
a Ha 3KPAHUPYIOLIYIO CeTKY 3TOH JaMIbl U TOJOXHTENbHbIE 3JEKTPOAB
JAPYTHX JaMI NpHeMHHKa'— ¢ KoHAeHcaTopa Cig, CTOfIIEro Ha BBIXOAE
$uUIbTpa BHINPAMUTENS.

TlepemerHOe HampsieHHe Ha JBHTATeNb 3JIEKTPONPOUFPBIBATENS Pa-
JMOJIBl TIOflaeTCA ¢ 4acTH NepBHUHOM oOMOTKY TpaHcthopmaTOpa NMHTaHUS,
paccuMTaHHOH Ha MOJAKJIOYeHHe TpaHcopMaTopa K 3JeKTPOCETH Halps-
Kenuem 127 g. Jlamuouku JIg u Jls, moax/iouenuble ¥ o6morke /I/ nura-
HUsl HUTell HaKasa NpPHeMHO-YCUJIHTeNbHBIX JIaMI, ocBellasl WIKanay, CHI-
HAJH3UPYIOT O BKJIOYEHHH MHTAHUA pajHoJbk, Belkmouatenb mutakus Bk
oOBbeIUHEH C pPeryisiTopoM FPOMKOCTH Rjg.

TpaHcopMaTtop nuraHust uMeer 3KpaH (Ha cxeMe o6O3HAueH MNyHK-
THPOM}), 3alUUINAIOIIMA Lemy pUEMHHKA OT NPOHHKHOBEHHS B HHX TOMeEX
H3 3JIEKTPOOCBETHTEJBLHON CeTH.

B cBfisu ¢ TeM, YTO BHUIPSAMHUTE]Ib HE HMEET 3JIeKTPUYECKOTO KOHTaK-
Ta ¢ ceTeBOH 0OMOTKOH TpaHcdopMmaropa NMUTaHHs, K NPHEMHHKY pajHo-
Jibt MOXKHO TOJKJIOUATh 3a3eMJIEHUeE.

' * *
*

TTpuHUMIHabHbIE CXeMbl GOJIBLIMHCTBA APYTMX NPHEMHHKOB H pa-
JHOJ 3-F0 ¥ 4:ro KJ1accoB OYeHb CXOXH CO cXeMol paaHosel «Pexkopa-6ls.
PasHuua Mexay- HUMHU, KaK NpaBHJo, He3HayuTeJbHA. B 3TOM HeTpyAHO
ybeauThes, ecad pa3obpaTbesi B MX NPUHLHMIHAIBHBIX cCXeMaxX M CPaBHUTH
HX, YTO Mbl U CHeJlaeM IO3XKe.

NOYEMY 3AMOJIYAJ PAIJUHONPHEMHHUK?

OTBeT Ha TakoH BONpOC MoKeT GbITb OUeHb KPAaTKHM: BbIIEN U3
CTPOS OJMH M3 3/IeMeHTOB NpHeMHHKa, CKOJBKO B pajHONpHEMHHKE Je-
TaJjelf, TPOBOJHHKOB, COEAHHEHHH, CTOJNBKO MOMET GbiTb H HedCIpaBHO-
CTeft B HeMm,

Ho we nyraittech. BoabimnHerso geranell u 27IeMeHTOB Lemnelil npHeM~
HHKa Jlaxe TPH AO0JroBPeMeHHOH IKCI/yaTalHH ero NpakTHYeCKU He cTa-
peeT, He BHIXORHT U3 cTpos. K HUM OTHocsITcs, HanpHMep, JaMIOBHe Na-
HeJIbKH, KOHTYPHble KaTYIIKM, MOHTa)kHble NDOBOAHHKH, MOACTPOEUHEE
KOHJIeHCaTophl, 610K KOHIEHCAaTOPOB NMepeMeHHON eMKocTH. TombKo Mexa-

HHYEeCKH@ MOBPeMTEHHs UM TpyGoe; HeyMejoe BMeHIaTelbcTBO B MOH-
TaX NpHeMHHKa MOT'YT BbiBecTH HX M3 crposi. Co BpeMeHeM cpabaThiBa-
I0TCA KOHTAKThl Tepeksouarteselfl H BHIKJIIOYaTeNeH, CTapeldT pajuo/aMIb,
3JIeKTPOJIMTHYECKHE KOHJAEHCATOpbl H HeKOoTopbie pesucropbl. M kaxnpas -
M3 3THX Aerajieli MoxKer GbITb APHYHHON HapyuleHusi paGoThl JPYrHX 3Je-
MEHTOB: IPHEeMHHKA,

B uHCTpyKUMH, NpHJaraeMoit K NpPHEMHHKY, HAIOTCSI MpaxTHYECKHEe
COBeTHl 110 YCTaHOBHE M Toab3oBamuio uM. Ho 3TH pekoMeHmauuu He
Bcerfa A06pOCOBECTHO BHINOJHAIOTCSA HJIM NPOCTO UIHOPHPRIOTCS. B HHCT-
PYKLHMH, B YAaCTHOCTH, NOJYEPKHBAETCH, YTO, NPExAe ueM NOLKIIOYHTH
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NpHEMHHUK K 3/eKTPOCeTH, Halo NPOBEPHTE COOTBETCTBHE YCTAHOBKH Ipe-
JLOXpaHUTEN WM KOJOIKM NepeK/HoyeHHs TpanchopMaTopa NUTaHUS Ha-
NpSIKEHUIO CeTH. A Bellb HHOTHA OLIBaeT TakK: OblI IPHEMHUK B TOPOIE,
rie HanpsbkeHue 127 @, a JleToM ero nepeBe3nd Ha Jauy, Fjle Hampsxe-
uue cetd 220 8. 3abbinu Nepex.ouuTh! M BOT pe3ynbTaT: SIPKO BCIIBIX-
HYJIM CHTHaJbHbie JJAMIOYKH, OCBeLlalI(He IKajay, Neperopei nperoxpa-
HUTENb, JTO ellle Noabelbl — JAMIOOUKH M TNpelOXPaHUTEAb HETPYLHO
3aMeduTh. A Belb Moryr ObTb U Oosee NeuanbHble mocaeictBus! Ecau
NperoXpaHHTe/Ib «BBIAEPKHUTS NOBLIMIEHHBH TOK, TO M3-3a NepeHanpske-
HUS B aHONHBIX LENSX MOTYT NPoOUTbCA GIOKMPOBOYHBlE KOHJIEHCATOPHI,.
KOHICHCATOPE (GHABTpA BBHIIPAMHUTENs, YTO HeH3GexHO NOoBNEUeT 3a co-
Goit BHIXOA H3 CTPOsl Pe3HCTOPOB, JIaMI H jAaxe TpaHcdopmaTopa nuTa-
Hus, I1ycTsK, KaxerTcs, a KaKOBbl NOCIEACTBHA!

Wy, wanpusMep, 00 HHCTPYKIHH NDHEMHUK pEKOMEHIYeTcsl ycTaHaB-
JUBATh B CYXOM NpoxsazgHoM MecTe. Ho 3To ycioBHe He BBINOJHSAJIOCKH,
a 43-3a BJAXKHOCTH BO3/yXa OKUCHU/JIHCH KOHTAKThl IepeKroyaTelcit,
THe3Jla JIaMIOBBIX TaHekeK, YXYIUIM/Iach H30JALHS HEKOTOPbIX Aerafed.
CHoBa HenpUsITHOCTH: TpHeMHHK HauyMHaeT XpulleT, pafoTaTb ¢ mnepe-
6OsIMH M JlaxKe MOXKeT 3aMoJ4aTh.

3apmHss cTeHKa TpHEMHHKA HMeeT BeHTU/IsILHOHHBle oTBepetus. Ho
Ha TPHEeMHHK HaKHUHYJH caideTKy, KOTopas c3aiaH NPHKpHIIa 3TH OTBEp-
crust. Hapymuscs npuTOK BO3JlyXa BHYTPb NpPHEMHHKA, NMOAHAJACH TaM
TeMIeparypa H..

Kopoue roBopsi, TpUYHHBI HeHcHpaBHOCTEH B NMPHEMHHKE MOTYT ObITh
oueHp pasHele. Ho ecsi yK HEUCHpPaBHOCTU Bce Ke MOABHJIHCH, TO HX
HaJZ0 HayyHThCs HAaXOIHTh ¥ ycTpaHaTe. HyxHa onpenenenras MeTollHKa,
onpeleneHHas cucTeMa, 63 Uero NMOHCK HEHCNIpaBHOCTEH MOXKeT OKasaTb-
cs GespeaysnbraTHbIM, IlorpebyloTcsi, pasyMmeeTcs, H HeKorophle Npu6opsl,
Npo6GHHKH, 4TOo6H He AeHCTBOBATb «BCJACHYIO»,

NPUBOPbLI U HHCTPYMEHTDLI NEPBOM
HEOBXOJOHMOCTH

Kaxnas namna OpHeMHHKa JOJ/DKHa paGoTaTb B OlpeleseHHOM pe-
JKHMe, ONpelenseMOM HaNpsKeHUSMH Ha ee 3JekTpogax. A uto6bl H3Me-
PUTH 5TH HANpSKEHHs, HYMXKeH BoAbTMeTp. Kax[blil pesucTop, BK/IIOUEH-
HBI B Ty WJIH HHYIO leNb NpHeMHHUKa, Jiuofas KaTyllKa HHIYXTHBHOCTI,
o6moTka TpaHcdopmaTopa 00nanarOT ONpeNLeeHHBIM CONDOTHBJECHHEM.
U yro6bl NpoBepHTH HX, HYXeH oMMeTp. Bes 5TUX NpubopOB MOMCK Hedc-
npaBHOCTeR norpeGyeT Bo MHOro pa3 GoJiblile BpeMeHH, YeM C HHMH.

Ouenb XOpOIIO, €C/lM B BallleM PacloOps:KeHHH OKaxKeTcsd aBOMETp —
YHUBEPCAJBHEIN 3/1€KTPOU3MEPUTE/IBHEIN NPHGOD, HCOb3yeMbIH KaK aM-
nepMeTp, MUTHAMIEPMETDP, BOJLTMETD U OMMETP ¢ HECKOJbKHMH mnpene-
namu  u3Mepenust, Hanpumep, asomerp Tuma 1315, 11-20, TT-{,
«llIkoabHBL» UAH UM TOLOGHBIA.

BrnosiHe yCTPOHT TaKke CaMOJEIbHbIl BOJbTOMMETD C 3/EKTPOU3Me-
PUTEALHBIM CTPEJIOUYHBIM HPUGOPOM MAarHMTO3JEKTPHUeCKO#l CHCTEeMBl Ha
TOK 4 [IOJIHOTO OTKJIOHEHHs cTpendkd [—2 ma, Hanpumep, M-24 wuau
M-20, ecm mpucTocOOUTL €ro. AN H3MEPEHHs NOCTOSHHBIX Hampsixe-
HUH H CONPOTHBJIEHHUH.

CxeMa TaKoro BOJbTOMMETpa TOKazaHa Ha pHc. 12, Munmnammep-
MeTp H JoGaBOUHBIE DPE3UCTOPH R, Ry Rs, OTpaHUYHBAIOIIME TOK uepes
npuGop, o6pas3yioT BOALTMETP, @ TOT e NPHOOP, pe3ncTOpH Ry, Ry H 6a-
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tapesi b — ommerp. I'mesgamu 00—/ oH mnNoJKJIOYaeTrca K H3MepsieMbiM
LensiM, HalUpsiXeHUe B KOTODHIX He TpeBHIIaeT 5 8, rHesgami 0—2 —
K UensaM ¢ HanpsxenueM 1o 50 8, rHe3faMH 0—3 — K LENAM ¢ HanpsKe-
HueM 10 500 8. I'mesma 0—4 fIBAAIOTCA BXOAHBIMH THe3laM4 OMMeTpa,
NIO3BOJSIONIEr0 CYIHTh O CONPOTHBJEHHH DE3HCTOPOB M OTHEJbHBIX Lenef
NpUeMHHKA, NPOBePsTh HaJEXHOCTb COeIHHHTEJNbHbIX KOHTAKTOB, I[EJ0CT-
HOCTh HHTEH HAKaJja JaMil, KaTyuleK, oOMoToK TpaHcdopMmaTopoB. Takum
06pa3oM, rHe3no 0, coelMHEHHOe C OTPHIATEJbHBIM BHIBOAOM npHOopa,
fiBJseTcsl OOUIMM THE3ZOM BOJBTOMMETPa JJIs BCEX MDOH3BOAMMBIX HM
naMepenuir. lllkana npuGopa rpajyHpyeTcss COOTBETCTBEHHO B BOJbTax
¥ OMaxX HJIH KHJIOOMax WIH BBI-
YepuuBaeTcA OTACIBHO Ha JIHCTE
6yMary.

HcrounukoM nHTaHHa OM-
Metpa cayxuT OaTapeiika 74
KapMaHHOTO 3JeKTpuueckoro ¢$o-
wapa (KBC-JI-0,5). TIlepemen-
HBIM  De3HCTOpOM Ry CTpenKa
npufopa ycraHaB/jHBaeTcs Ha 0 16 26 0
«HYJb> OMMETpa. 0-56 0-506 0-5006 Oxer

Yxasannble Ha CXeme COmpo-
THBJIGHHS PE3HCTOPOB COOTBETCT-
BylOT 1npubopy Ha Tok 1 ma.
Mpu  wucnmoapzoBannu upubopa,
PaccyMTaHHOTO Ha HHOH TOK MHOJ-
HOT'O OTKJIOHEHUSI CTPENKH, JOKHBI H3MEHHTbCS M CONPOTHBJEHHUS] PE3H-
cropoB, Ecau, Hampumep, umeercsi npuGop Ha TOK 3 M4, TO CONPOTHB-
JIEHHSl BCEX PEe3HCTOpOB AJfA TeX e [pelleoB H3MEpeHUil Haao Oyner
COOTBETCTBEHHO YMEHBHIMTB, a eca# Npubop okaxercss Ha Tok 500 mka
(0,5 ma), To conpoTHBIEHHS PE3HCTOPOB LOMKHBI GBITH yBeauueHsl [1Ipu
5TOM U MpeleJibl U3MepeHUH Takxe MOTYT ObiTb H3MeHEHHI.

Conpotuienye maw06oro H3 X06aBOuHBIX Pe3HCTOPOB BOJbLTMETPA
MOXHO C JOCTaTQUHOH TOYHOCTBIO paccuuTaTh Mo GopMmyse:

Puc. 12. CxeMa npocrefiilero BoJbT-
oMMeTpa.

rie R — conpoTuBJiende joGaBouHOTO pe3ucropa B oMax; U — npenen
H3MepeHUl B BOJBbTAX; | — MaKCUMAJIBHEIH TOK IOJHOTO OTKJOHEHHS
cTpesku npubopa B aMmepax.

Tak, HampuMep, IpPH HCIOJBL3OBAHHYM CTPEJOYHOro npubopa Ha TOK
500 mxa compoTHBJ/IeHHe pesncTopa Ry LOJKHO Guith 10 koM nasa mnpeme-
aa usMepenuit 0—5 6 uau 6 xom maa npenena usMepenuit 0—3 . [pa-
BHJILHOCTL NOKAa3aHHH NpUGOpa MOXKHO NPOBEPHTBH, H3MepsIsl HaNpsKeHUst
6aTapeil ¢ 3apaHee M3BECTHBIM HANpsKeHHEM.

CymMapHOe CONMpOTHBJIGHHE pe3HcTOpPoB Ry # Ry I0MKHO GbITh Ta-
KuUM, 4ToOBl NpU cBexelt OaTapelike (HampsiKeHue oKoso 4,5 8) u coenu-
HeHHBIX MexAy coboll rmesmax 0—4 crpeaxa npuGopa oOTKJIOHsIACh HA
BCIO HIKaJy, 4To OYAeT COOTBETCTBOBATh «HyJIO» oMmMeTpa. [Ipu stoM co-
NPOTHBJIEHHE NEPEMEHHOro pesucTopa Ry HOMKHO cocTaBaath !/g—!/io
YacTb CYMMapHOTO CONPOTHBJEHHS pe3ncTopoB Ry v Rs. Illkany ovmerpa
rPajyupyloT WJAH BBIYEPUHBAIOT HOBYIO [0 pe3yabTaTaM H3MepeHHit co-
NPOTHBJEGHUHA Pa3HBIX PE3UCIOPOB, HAYMHAS C HECKOJbKHX OM.

BoJsee TouHm# pacuer conporiBJeHlit 106aBOYHBIX DE3UCTOPOB Ipo-
M3BOJAAT € YUeTOM BHYTpPeHHero conporusJ/eHHs npdbopa. Ho Tak xak
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OHO MO CPaBHEHHIO ¢ CONPOTHBJEHHEM BHellHefl LieNK BecbMa MaJo, B NO-
no6ublx npHbopax, He TpebyloillMX OCOGOH TOYHOCTH, HM TNpeHaGperaioT.

BoasToMMeTp co BCeMH BXOISIIHMH B Hero 9JeMEHTAMH MOMHO
CMOHTHPOBATb Ha MAOLIEUKe-NaHeNH, BHNHIEHHOH H3 J1I060ro H30JANHOH-
HOTO MaTepHaJsa, B TOM 4HcJe M3 cyXoil ¢aHepsl. M3Mepennst npousBoaaT
¢ TOMOUIBIO IHYTOB — [IBYX MEIHHX WJH JATYHHBIX CTepxHefl TOJHIKHOM
2—4 mm v Anunol mo 120—150 mm, NoMelleHHHIX B MOJHXJIOPBHHHJIOBbIE
TpyGOUKH uaH OGepPHYTBIX M3OJIALHOHHOH JeHTON. K IlynaM npunauBaiT
THGKHe TNPOBOAHUKK CO LUTENCe/bHBIMH OXHOIOMIOCHHMH BHJIKaMH, KOTO-
pble BCTaBJAKT BO BXOAHBle [He3na mpubopa.
OnvH 43 INYNOB HJIH €ro COeIHHHTEbHBIH
NPOBOAHHK, KOTOpHH Oyler COeNHHATbCH €
riesnoM (O 1npHbGopa, KeJlaT€IbHO CHeNaTh
YepHBIM, a Jpyrok, cOenHHsIeMHIH C rHesja-
mu J—4 npubopa, — CBETIHIM.

Kax mospsoBatecss oMmerpom? Ilpexne
BCero, COeJMHHB MIyNbl APYr ¢ APYroM H IO-
BOpayMBas pYYKy nepeMeHHOro pPe3HcTopd, Ha-
o cTpeJxy NpH6Opa YCTaHOBHTb Ha <QHYJbY»
OMMeTpa. 3aTeM LIyNaMH KOCHYThCS BHIBOJOB
Pic. 13, Cxema Tejte- UPOBEDSEMOro pe3HCTOpa HJM yyacTKa IEmH

$OHHOro MpPOGHHKA. H ONpele/IUTb €ro CONpPOTHBJEHHe MO IMKaje

nputopa.

Ilpu npoBepxe WEJOCTHOCTH HUTEH Hakajla

Jamn, o6MOTOK TpancopMaropa, KaTyILieK, COIPOTHBJEHHE KOTOPBIX

MaJlo, NoKa3aHHe OMMeTpa [OJIKHO COOTBETCTBOBATH «HYJIO» HJAH MOYTH

«nyso». EciM HHTH HaKalla J1aMMbl Ieperopesia HAH HapyLIWJCs COeIH-

HHTE/BHBIA KOHTAKT, OMMeTp TIOKa)<eT OecKOHeYHO OoJsblHoe COmpo-
THBJIENHE.

Ilpu npuKOCHOBEHHH IyIaMH OMMeTpPa K BBIBOJAM HCIPaBHOrO KOH-
JleHcaTopa cTpesKa npubopa OTKJOHsIeTcA (3apAXHHI TOK KOHAEHcaTopa)
H cefiyac e BO3Bpalllaercs K HCXOLHOMY TOJIOXKEHHIO. ITOT «GPOCOK»
crpesku Gyier TeM GoJibie, yeM BoJblie eMKOCTh KOHAEHCAaTOpa.

Ecau npH npoBepKe KoHJeHcaTopa cTpesKa NpuGopa OTKACHHTCHA 10
«HYJ», 3HAYHT KOHJEHCAaTOp TMPOOGHT WJIH MMeeT HelloMycTHMO GoJabuyio
yTeyky Toka. TaKoil KoHJeHcaTop — NPHYHHA HEUCHPAaBHOCTH B [MpH-
eMHHKe.

BTopbiM HeoGXoNMMbIM NPHGOPOM ABJAETCS TeleOHHHA TpOGHUK,
C TOMOIIBI) KOTOPOTO MOXHO <NpOCTYMHBATL» BXCJHHE H BHXOJHBIE
HeMNy YCHJNTeNBHBIX KacKaloB NpuemHura. CxeMa Tarkoro npofHHKa IIo-
Kasana Ha pHc. 13. 3xech TA¢) — BHCOKOOMHEI Tenedon («HaymIHMKH»)
tuna TOH-1; nerextop [ — Toueuunifi asox JwoGore THna (Id1—19);
C — cmogsiHol uaH GyMaxHHE KoHIeHcaTop eMKoctsio 0,006—0,01 sk,

TenedoHEBII MPOOHUK, KAK H BOJNBTOMMETD, {IOAKMIOYAIOT K NIPOBeE-
psieMBIM LensaM ¢, noMollelo wynoB, Lllyn a — ofuinii: ero BHJIKa Mo-
CTOSIHHO BcTaBJeHa B rHe3flo 0, coelHHeHHOe c TejegpoHOM. [lepexiio-
yaeTcs TosipKo BTopoft myn (6). Koraa Buzika 3TOro IHyna BcTaBieHa
B rHe3flo /, TesedoH MOIKMIOUAETCSt K MPOBEPAEMOR LEMH uepes HeTeK-
TOpP, B THe3No 2 -—uepe3 KoMJeHcaTop. Koria e BHJKAa 3TOro Iiymna
BCTaBJIeHa B THE3N0 3, TeNe(OH HEMOCDENCTBEHHO NOAKNOUAETCH K MPO-
BEPSIEMOH 1emnH.

IMoaxnouene TenedoHa uepes AETEKTOp NpefHA3HAYEHO AJS €IPO-
CNyUIMBAHU > BBICOKOYACTOTHBIX 1lelNel NPUEMHWKA, HalpUMep BHXOAHOH
LelH KacKajla ycH/eHHsl MPOMeXYTOUHOH yacToTh., B sToMm ciyyae Mony-
JIMpoBaHHble KOMEOAHHs BHICOKOH YacTOTH AETEKTHPYIOTCA AeTeKTopoM /1,
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a BhlJeJeHHBle WM KONeGaHusl HM3KOH uacTOTH npeo6pasyiorcsi tesedo-
HoM B 3ByK. Iloakmouenue TeJedoHa uepe3a KOHIAEHCATOp NpHUMeHseTCS
NpH TpOBepKe HH3KOHACTOTHBIX Leled npHeMuHka. [Ipu 3Tom KoHpenca-
TOP BBIIOJHAET POJIb PA3AEJHTEBHOTO 3JIEMEHTa: NPONYCKAeT K Tenedo-
HY TOJIbKO NIEDEMEHHYIO COCTABJAIOLLYIO" H MNperpaxjaer NyTh K HEMY
MoCcTonHHOMY TOKy. HenocpencTBeHHOe NOIK/AOUEHHe TeledoHa TaKke
npegsaskayeto AJsl NPOBEPKH HM3KOYACTOTHBIX LieNel, HO B 3TOM clyyae
yepes TeMeoH MOXKET MATH KaK IOCTORHHBIH, TaK H NepeMeHHHH TOK
HH3KON uacToThl. Takum 06pa3oM, Hepek/Ioyass BTOPOH wiyn, Teledos-
HbIM NMPOOHHKOM MOXKHO <«MIpOCHyWIaTb» BCe OCHOBHble LieNH IpHEMHIKa,
HaYHHAs OT BXOAHBIX KOHTYDOB 0 BTOPHYHOH OGMOTKH BHIXOZHOIO TPaHC-
dopmaTopa.

Us uHCTpyMenToB NOTPeGYyIOTCA: OTBEPTKH ¢ pasHLIMH pasMepaMmu
Xajla, MIOCKOTY6ubl, KyCayKH, BO3MOXHO, NHHUET H, KOHEUHO, 3JeKTpH-
YeCKHH NasyIbHHK W NPHNOH. 3anoMHNTE: naliKky OeTaiell NpueMHUKa MONC-
HO RpOU3BOOUTL TOAbKG ¢ GecKucaoTHoim Garocom (Karugoas). Tlaika
€ KHCJIOTOH HeAONyCTHMA: KMCJOTa IPU NPUKOCHOBEHHH K Helt ropsauero
nasyibHUKa pas6pbisruBaeTcAd M, NMONajas Ha TOHKHE NPOBOJHHKH, Ka-
TYWKH, cO BpeMeleM pasbefaer HX.

MOUCK U YCTPAHEHHE HEUCIIPABHOCTEMH

CaencTsHsa HeucnpaBHOCTeH, KOTOpble MOTYT MOSIBUThCA B IPHEMHH-
Ke, MOXKHO NMOAPASAENTh HA ABA BUAA: KOIAa NPHEMHHK COBCEM He pa-
Gotaer  Koraa ox paGoraer ¢ mepeGoAMH, HeyCTOHUMBO, HCKAXKIET 3BYK.
HeucnpassocTu nepsoro Bufa HaiTH Npolle, YeM BTOPOTO.

[Tpu 00bix HEHCTIPABHOCTAX HAXO NpeXAe BCEro NPOBEPAThb, XOPO-
IIO JIi BCTaBJIEHA BUJIKA NPOBOAA ITMTAHHA B IITENCEJbHYIO PO3ETKY, JaM-
Obl B MaHeJbKH M TDEIOTCS JH OHH, HaJeXHO JH NMOAK/IOYeHa aHTeHHa,
BCTABJeH JIH NPEAOXPAHUTENb, He HADYUIKAOCH 4 COgJHHEHHe TIpUeMHHKA
¢ rpoMKoropopurtesieM. Eciv BHeuwrsH#t ocMoTp He RaJs pe3yJbTaTos, liac-
CH TMPHEMHHKA HYXHO OCTOPOXKHO, YTOOBI He MOBPeAHTb COeN{HHTeNbHbE
NPOBOJAHHKHM W [eTa/d, H3BJieub U3 (yTJspa, NPeiBapPUTEJbHO BLIBEDHYB
KpelmeXHble BHHTH K CHAB PYYKH OpraHos yinpasjienus. Ilaccu ymxuo
MOCTaBHTEL HA CTOJ Boaae QyTaapa. Ilepen 3THM, pasyMeercs, BHJIKY MH-
TaHUS HafAo BBIHYTb M3 INTENCEJbHOH PO3eTKH, 4TOOH 06ecTOYHTL HpH-
eMHHK.

IMlacer MoKHO He BBIHMMATBL H3 QYTJAAPa, a NOCTABHTH HPHEMHHK:
GOKOM H YAaJHThb TOJMLKO 3allHTHYIO KapTOHKY, NPHKPLIBAIOILYIO Bbipes
8 AHe ¢yraspa. OTKpdeTcst AocTyl K MoHTaxy. Ho uepes oKouIKo
B AHe $yTadpa BHAHLI He Bce JeTasJH H COeJHHEHHs NPHEMHIKA, 4TO
YCIOXKHACT MPOBEPKY MOHTAXa, NOHCK HEHCIOpPaBHOCTeH M 3aMeHy Bbl-
WIeUIHX H3 CTPOSsl AeTadei.

Y6enuBUIMCh, YTO INACCH CTOUT YCTOHYHBO, OCTGPOKHO KHCTOUKOMH
HJIM MATKOH CyXOR TPANOYKOfi yJAajHTe ¢ AeTasefl NMblib, NPOAYiiTe Kak
caefyer G/IOK KOHAEHCAaTOPOB HAacCTPOHKH. PesucTopel ¥ KoHAeHcaTopH
MOCTOSIHHOH eMKOCTH, KPOMe TOro, eJaTeJbHO INpOTePeTb TPSNOUYKOH,
CMOYeHHON OeH3uHOM, 4uTOObI Jyyule BHAeTb AaHHBe, HaHeCceHHbie Ha MX
kopnycel. MHorga ua 6yMaHbIX KOHAEHCATOPOB, HArPeBAIOLIAXCH BO
BpeMsi paGoTH NpHEMHHKA, BLITEKaeT TapadHH WM Bas3ejuH, COAEpKa-
IHHACH B MX AM3JIEKTPHKaxX, ofpasys Ha KOpNycax W BEIBOJAX MOATEKI.
3TH NOATEKH HANO YAauTb. EciH NPHEMHHK HMeeT CACTEMY GJIOKHPOBKH,
OTKJ/IOYAIOULIYIO ero OT CeTH NPH CHATHH 3ajHeH CTeHKH, KOHTaKTbl 3TOM
CHCTEMH CleAyeT 3aMKHYTb HaKOPOTKO,
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TonoxuTe nepexr co60H NMPHHUHIHAALHYIO CXeMY H IOCARLOBATENb-
HO, KaCKaJd 3a KaCKaAOM, H3yuHTe N0 HeHll Bech MOHTax NpHEMHHKA
H TONbKO TOrZa MNPHCTyNaiTe K NOHCKY H YCTPaHEHHIO HeHCIpaBHOCTel:.

ITpu 3ToM He 3abplBaiiTe 0 TOM, 4TO GJOK IHTAaHHS H AHOAHO-3KpaH-
Hble LeNH JaMI NpHeMHHKa HaxXoNATCH TOR BbICOKHM HaNpsKeHHEM.
Bo nabexkanue nopakeHHs 3/JEKTPHYECKHM TOKOM He KacalTecb OLHO-
BPeMECHHO WIACCH H TOJbIX IPOBOAOB 3THX LUemnefi. ByxbTe octopoxHbi!

3ameny deranreli uiu naliky nposodHukos OeaaliTe TOAbKO Npu Bbl-
KAlOdenHOM nuTanuu paduonpuemnuxal

Tlpexxne Bcero, Moab3ysich CXeMOH, HMelolleflcss Ha 3ajHell CTeHKe
§yTaApa HAM B UHCTPYKUHH IIO SKCIIyaTallHH IIpPHEMHHUKA, H3VUHTE pac-
NojoMeHHe Ha Wacck OCHOBHBIX [HeTajelt — TpaHcopMaTopoB, pagHo-
Jamn, (QHILTPOB NPOMEXYTOUHOH YacTOTHl, KCHTYPHBIX KaTyuleK, KOH-
HKeHcaTopoB HacTpoHkH. CHeslafiTe Ha wacCH CHH3Y HJHM Ha MOHTaXKHOR
maarte noMeTkd KapangautoM: JIy, Jlp, LeCio u 1. K. KoHTypHble KaTyll-
KH OOBIYHO HaXORATCA BO3Je Iepek/ioyaTeas M 6JoKa KOHIEHCATOpOB
HacTpOHKH, (GUJIbTPBI NPOMEKYTOUHOH YaCTOThl — MEXKAY JaMilaMH, Bbl-
XORHOH TpaHcopMaTOp — BO3Jle T'POMKOTOBOPHTeENA.

3ateM pasfepuTech XOPOUIEHBKO B JeTalsX 6J0Ka NMHTAaHHSA H TIPO-
Bolax, MAYIIHX K LeNsM NHTaHHs JaMI NpHeMHHKa. BxomHoH KoHTeH-
catop (HAbTpa BHIIPSIMHTENs pacloJaraercs, Kak IpaBHJO, Bo3Je ca-
MOTO BBIIPAMHTENs (KEHOTPOHA, CEJeHOBOrO cT0J6a HJIH IMOJAYIpOBOIHH-
KOBBIX [HTHOAOB), BbIXOJHOH — HeNOLaJeKy OT IaHeJbKH BbIXOJHOH
JIaMIbl, 2 MeXJy KOHAEHCATOpaMH — Pe3HCTOD (HJIbTPA BHIIPAMHTENA.
ATOT pe3ucTop BbIAeNsAETCH cpefH APYTHX cBOHMH pasMepamu. OT MecTa
Nailki BBHIBOKOB DEe3HCTOpa H BHIXOLHOTO KOHAeHcaTopa (uJIbTpa HAET
MOHTAXHBI{ NPOBOJHHK IIOJOMXKHTEJNbHOIO BblBOAa BhINpAMHTeNs. Ero
M0JIE3HO CPa3y dKe NMOMETHTb KPaCHBIMH YePTOYKAMH, BO-TepBEIX, YTOGHI
He HCKaTb BCAKMH pa3 H, BO-BTODBIX, YTOOBl 3TH MeTKH HANOMMHAJHK O Bbi-
COKOM HanpsKeHHH. Bropoil (oTpuuaTesnpHbit) BHIBOA BbIIPAMHTENA —
MeTaJs MIACCH.

CyuecTByeT NpaBuJ0: BCe COEAMHMTE/bHbBE [POBOLHIKM IeleH Npu-
€MHHMKa, a o0co6eHHO ceTouHble, MO/KHBI ObiThb Kak MOXHO Kopoue.
B ¢BA3H ¢ 3THM De3HCTOPH H KOHIEHCAaTOPbl IPYNNHPYIOTCA BO3Je JaMIl
TexX KacKafoB, K KOTOpbIM OHH oTHocATcA. ONHH H3 HuX, HampuMep pe-
3HCTOpHl IENeH YNPaBJAAIOIIMX CETOK, KOHJAEHCATOPHl CBS3H, NPHIASHbI
HEMOCPEeACTBEHHO K JielleCTKaM JaMIOBHIX INaHeseK, IPyrHe, HalpuMep
Pe3UCTOPHl M 3JEKTPOJHTHUYECKHE KOHAEHCATOPH! IeMell CMelleHHs, CMOH-
THPOBaHbl BO3Je JIaMIIOBbIX NaHenek. HekoTopble ke MeTanu pasMerre-
Hbl Ha MOHTAXHbIX IJIAaHKAX KJIH CTOHKaX, HO ONSTb e BO3MOMXHO 6.~
XK€ K DaHe/JbKaM JIaMM, K KOTODHIM OHH OTHOCATCHA. ITO MPaBHJIO ——
FPYNNMpPOBaHHe AeTajledl IO KacKafaM — <KJKu» K YTEHHIO MOHTaXKHOMH
CXeMbl.

Crenyiomuil OpHeHTHD NPH YTEHHH MOHTa)Ka — CHCTEMa 1(OKOMEBKH
JaMil H LHODBI, CTOALlHe Ha NPHHIMIMAJBEON CXeMe BO3Jje BbIBOLOB
3/1eKTPOROB JaMn. Ka oMy IITHIpbKY Ha JaMIe H COOTBETCTBYMOIleMy
€My THe3[y Ha JIaMIOBOH [aHe/bKe NPHCBOEH CTPOrO NMOCTOSHHBIA HoMep.
Hymepauus WTHIPBKOB KAET 10 HANPABJEHHIO ABHIKEHHS YacoBOH cTpei-
KH: Y JIaMIl € OKTa/bHbIM (BOCHMHLITHIPbKOBBIM) IOKOJEM — OT HalpaB-
JSIIOLIETO KJ04a, Y OGeClOKOJIbHBIX (Na/bYHKOBBIX) JaMI — OT y4acTKa
MEXIY NepBbIM H NOCAeNHHM LITHIPbKAMH, KOTOpPbI BABoe GoJblie, yeM
MeXAY OCTa/JbHBIMH, DTO NMO3BOJSAET JIETKO ONpPEXENHTh NepBhlil LITHIPEK
W TNpaBHJBHO 'BCTABHTH JaMIly B NaHesJbKy. AHaJOTHYHO HYMepyOTCs
H COOTBETCTBYIOUIME WITbIPbKAM THe3ga M JelNeCTKH Ha JaMIOBOH Ina-
Henpke, Ilpu 3ToM Ha saMny Hafgo CMOTPeTb CO CTOPOHBI LITHIPHKOB.
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KaTywky KoHTYpoB npeobpasoBarenst yaio6HO pacno3HaBaTh MO NMpo-
BOJHUKAM, COENMHSIOIIMM HX C KOHTAaKTaMH NepekJiouareneil.

PasobpaTbess B KaTyIIKax IOMOTYT TaKHe BHelHHe INPH3HAKH: Ka-
TYLIKH KOHTYPOB CPEeHEBOJHOBOrO JHana3oHa Io o6beMy HaMOTK4 pa-
3a B 2—3 MeHbllle KaTylleK AJMHHOBOJHOBOIO Ailana3oHa; KaTyllKa res
TEPOAHHHOIO KOHTYpa M060ro M3 AHana3oHOB BCerja HeMHOTO MeHblIe
KaTyIKH BXOJHOTO KOHTYpa TOTO JKe JAHaNa3oHa; XaTyWKu o6paTHON
CBA3H TeTepojnHa (ecad reTepoiMH coOpaH TO cXeMe ¢ HMHAIYKTHBHOH
0o06paTHOA CBSI3bI0) pACMNOJAraioTCsl Ha KapKacax KOHTYDHBIX KaTyllek
U 3HAUNTEJbHO MeHbllle MX; aHTEHHble KaTyLUIKH (ecqH CBfA3b KOHTYDOB
npeoipasoBaTeNs HACTOTH ¢ AHTEHHOH HMHAYKTHBHAfA) 3HAYHTEJNbHO 6O0Jb-
e KOHTYPHBIX KaTyuleK Ipeo6pa-
30BaTeJst H pacroJiarailTes Ha MX
e Kapracax.

Urobs! He JepxkaTb B NaMsTH
pacnojoxeHHe jerajteil, pPALOM C
HUMH Ha IIacCH MOXHO CHe]aTh
KapaHI1alloM COOTBETCTBYOllHe HM
0603HayeHHA Ha CXeMe.

Ho, paxke u3yuuB MOHTaXHYO
cXeMy, He MObITalTech HCKaTb Heuc-
NpaBHOCTb «kak Nonano». bes cu-
cTeMbl, XO0Tsi O6bl 3JeM&HTaApHOH,
ycnexa He pocturayrth. Hamlo cna-
yana onpele]HTh HepaboTaUYI0
yacTh NpHeMHHKa, a 3aTeM B Helt
MCKaTb NOBpeX/EeHHE.

3BYKOCHHMATeb,  MOAKJOYeH-
HBIf KO BXOAY YCHJHTENs HH3KOH
4yacTOTH, Kak Obl HeIHT CXeMy MpH-
eMHHKa Ha jBe YaCTH — BbICOKOYAC- IN'

TOTHYI0 C JETEKTOPOM W HHU3KOYAC- gr7/00pfk

TotHytlo ¢ O6JokoM mnutanus. Ecau

3amuch HA IPAMIVIACTHHKE BOCHPO-  f ) o oo
H3BOANTCA HOPMAIbHO, @ Ha CHTHA- - pa,.:m(;nbi «Pexopn-61»

bl PAJHMOCTAHIHHA NPHEMHUK He pea- :
rupyer, 3Ha4YuT, YCH/IHTENb HHSKOH

4yacTOTHl KW 6J0K NHTaHMS HCUPABHBL, a HEMONAaAKH HaT0 HCKATh TOJba
KO B BbICOKOUacTOTHOH yacTH. Ecaum Xe 3Byka HeET, TO HeUCNpaBHOCTh
c/lelyeT UCKaTb TOJbKO B HU3KOWacTOTHOH yacTH. B cBoio ouepeib Kax-
nas U3 3THX vacTefi pacuJeHseTcd Ha y4yacTKH-KAacKaAbl H C IOMOIIBIO
npu6opoB, O KOTOPHX CKasaHo Bbillle, ONpefendeTcd HeucnpaBHbIN
yuacTOK.

Jlas npuMepa paccKakeM O METOJIHKe, NpHeMax obHapyKeHus
M yCTpaHeHHs HeHcnpaBHocTell B pamuote «Pexopn-61», o npunuune pa-
60TH KOTOPOH Mbl yXKe paccKashiBasH. XO& paccyXIeHHH OymreM HIMO-.
CTpHPOBATh CXEMaMH ee OCHOBHBLIX Y3J/0B.

Buok-nutanus (pHc. 14) — Haunbosee «cnabulii» yyacTox Ja06oro pa-
QUONpHEMHUKa WK paguoasl. Ha Hero mapaer HauGoJbliass yacTh He-
ucnpasuocrefl. C Hero, Kak NpaBH/IO, H HAUHHAGTCA TIpOBEPKa HpPHEMHHKA,

HonycTuM, 4To 6J0K NHTaHuA Boobute He paboTaer., Ilpusdaku: cur-
HalbHBle JNaMNOYKH, OCBeIlalolllHe IIKaJy, He CBETATCS, MOMEHT BKJIO-
yeHHsi NMUTAHH He CONPOBOXKAAETCA CJabbiM TJYXHM TyJOM B IDHEM-
nuke. ITojo3peHue cpasy ke NMagaeT Ha NPeLOXPAHHTENb: MOMET OBITb,
neperopea? IIpoBepuTb ero (He H3BJeKas U3 NPHEMHHKA, HO OTKJIOYHB
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MUTaHHe) MOMKHO C MOMOULbI0 OMMeTpa. IIpH HCIpaBHOM NpenOXpaHH-
Tesle IPHOOp NOKAXKeT KOPOTKOe 3aMBIKaHHe, a NPH HEHCHPABHOM — pas-
puiB. Ecix BHHOBAT NpeloXpaHHTENb, TO MOC/]E 3aMeHbl €ro HOBBIM, pac-
CYHTAHHBIM Ha TAKOH e TOK, CHFHaJbHble JAMMNOYKH AOJIKHBI CBETHThCS.
" Ho, ponycruM, NpefoXpaHWTe]p KCIPABEH, a JaMOOYKH BCE Ke He
ceerarca. ['e Tenepb KCKaTh HeucnpaBHOCTb? Ilpex e Bcero — B WHype
WM B BHJ/IKE, BK/KOUAEMOH B LITENCeNbHYIO poseTKy. Hepenko onHa us
XU COEIHHHTENbHOTO IIHYpa, OOGBIYHO BO3J1€ BUJKH WM 3afHell CTEeHKH
IPHEMHHKA, CO BPEMeHeM I[epeNaMbiBaeTCs, a MecTa H3/J10Ma He BHI-
HO — OHO CKPHITO H30JALKOHHOH o6Gosoukoi. C noMolbio oMMeTpa, Ho-
KJ0yas ero noouyepellHo K KOHLAM 00eux KuJ, JIErKO ONpPefe/HTh, KOTO-
pasi uMeeT oOpHIB, a 3aTeM, yKe HAOWlyMb, HAHTH ero. CpaliuBaeMbiit
y4acTOK NpoBOJda c/elyeT TILATENAbHO H30JMPOBATh.

"Eciu 1 Tenepb 6JI0K NHTaHWA He DeHCTBYET, SHAYHT HEHCIIPABHOCTD
KpOeTcs B BHIK/OYaTesle NHTaHusa. MoryT ocnabuyTh, pasfoiraTbCsd uiu
o0ropeth 3aMbiKaiouiMe KoHTakThl. M onaTe BeIpyuut oMmerp. UM nyx-
HO IIPOBEPHTh KaMAblH KOHTAKT W BHIKJIIOYATEeNb B LEJOM.,

Ionesno mnpoBepuTh BCo LeNb G6J0Ka NUTaHHS, NOAKJIOYAEMYIO
K 3JeKTpoceTd. B 3Ty menb BXOAAT NepBuyHas oOMOTKa TpadchopMa-
TOpa, IVIaBKHI NPeJOXpPaHHTeNb X BhIK/MOuaTelb, OMMeTp B 3TOM ciy-
yae MOAKJIOUAIOT K IITHIPbKAM BHJIKH Ha ceTeBoM IuHype. Ecam uens
HcpaBHa, TO NPH 3aMKHYThIX KOHTAKTaX BBIKJAKYATENs NOHTAHUS NDH-
Sop mo/KeH mokaswBaTh HeGosbpuioe {10—20 om) compoTuBaenne, a npu
PA30OMKHYTBHIX — pa3phIB. -

A eeqn npu BRMOYeHyH O6J0Ka IHTaMus NeperopaeT HpefoXpaHH-
Teap? B 3ToM ciyyae npuuMHY, BHAHMO 3aMblKaHue, Haflo HCKATb B LEMH
HaKaja JaMI, B TOM 4YHCJe B NaTPOHAX CHTHaJbHHIX JaMTOuYeK, WJH
B lenu BorupsaMuTens. Utobs He nof03peBaTh Lielb HAKajga, He3a3eMJeH-
Hblf APOBOAHHMK, HAYIUE K JaMnaM, MOMKHO BPeMEHHO OTHAsTh OT Bhi-
BOXa HaKaJbHOH ©OMOTKH TpaHchopMaTopa NuTaHusi (TouKa a Ha
puc. 14). OcTaercs TOMbKO Lenb BhpsiMuTens. Ho oHa ciaraeTcs M3 ca-
MOrO BLIIPSIMHTENH, €0 QHIbTPA H aHOAHO-5KDAHHHX LeNell JaMn NpH-
eMHHKa. B KakoM e M3 3THX ee y4yacTKOB MOIVIO NPOH30HTH 3aMbiKa-
Hue? OTKMOUHTE OT BLIIPAMHTENS BHEHIHIOK LeRb, OTHasAB OF Hero
NpPOBOHMKH, MAyIMe K BHIXOAHOMY TpaHchopMaTopy (Touka 6 Ha
puc. 14) u pesucTopy ¢GuabTpa BHIIPAMHTeNst (To4Ka & Ha pHc. 14).
Ocraercst TOIbKO CaM BBINPSIMHTENb H BXOAHON KOHZeHcarop Cig (P/IBLT-
_pa BbIIpAMHUTeIs . 3kech MoxeT OuiThb npoGoii uau Godbliasg yTeu-
Ka TCKa B 3J/IEKTPOJMTHYECKOM KouZeHcaTope Cig, YTO MOMET [IG-
BJeub 3a co60H TeloBoH npo6oit ceneHoBoro cTodfa. CHayaaa
npoBepbTe OMMETDOM  KOHAEHCATOp, MNpPeABAapHTENbHO OTHAfgB  Bbl-
BOJl MOJIOXKHTEJIbHOH OOGKJalKK OT BLIPAMHTeJs (TOuYKa & Ha pHc. 14).
3aMblKaHHe WM OdYeHb Majloe CONPOTHBJeEHWE, MOKa3aHHOe OMMETPOM,

. IOATBEPASAT Haile NPeANONOXKEHHE.

A ecnu 3TOT KOHIGHCATOP HCIpPAaBeH, BHELUHSI LEnb BhIPSMHTENS
U SJIEKTPOABHIATENb OTK/IIOUEHB, a NpPeJOXPaHHTeNb BCe XKe Ieperopa-
eT? 3To caMoOe HeNpHATHOe — NIPOM3OINM0 3aMblKaHHe BHYTPH TpaHC-
¢opmartopa. Tlpuaercss 3aMensiTb ero HOBBIM HJHM, YTO CJOKHee, Iepe-
MaThiBaTh. Ho mHepes Takol KpaiiHell Mepoil Hajo eie pas yGeauThes
B NPaBWJIbHOCTH «AHarHosa». Ilasa storo oTk/aouuTe OT TpancdopMaTtopa
BCe BHEIIHHe LeNH, BCTaBbTe G0Jee MOHIHBIA MJIABKHi NpeloXPaHHTEb
M BKJIKOUKTE NuTanue. Ecan u 3TOT npemoxpaHHTedb NEPEropHT WM
3a KODOTKHH MPOMEXYTOK BpeMeHHd TPaHCHOPMATOpP CHJBHO HarpeeTcs
W La)e MOSIBUTCH 3amax ropeJoH H30JAALHH, 3HAYUHT, AEHCTBUTENBHO,
TpaHCopMaTop Hajo 3aMeHATb WM KaNHTa/JbHO PCMOHTHPOBATH,
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Ho, HaneeMcsl, 31oro ¢ TpaHcopMATOpPOM He NPOMIOULIO, H NPH OT-
KJIIOUeHHOH OT BBINDSAMHTENA BHEIIHeH LENH NpelOoXpaHHTe]p He Iie-
peropaer, TpaHcopMaTop He neperpeBaercd. Kopoue rosopd, BHnps-
MuTeMb B TpaHchOpMaTop HenpaBHBL B aTom ciyuae BoJbTMeTp, mOA-
KMoueHHbii K oOKkiajkaM KohzeHcaTopa Cig, JOJKEH (HKCHPOBATE
HalpsixKeHune, HECKOJBKO .NpeBHIaoimee 250 a. '

OmHaxo chiyyaercs, 4To HOCAE 3aMeHH HpOGUTOro KOHJeHcaTopa
HIBTPa BLIIPAMUTENA H BOCCTAHOBJEHWA CXEMbl TpEJOXPAHUTENL G0
Ka THTaHUA NpPOJOJNKaer IeperopaTh. B uem geno? BHBox Hampamiu-
BAETCil OJWH: HEHCIPaBHOCTb KPOETCS TAe-TO BO BHEMIHEl Ield BEIIps:
MuTeld. B KakoMm u3 ee yuacrkoB? BeposiTHee Bcero, mpoGHT KoHpeH-
catop Cis Ha Buixoge'cduabrpa. UTo6e yGelntbes B 3TOM, NPOBEPLTE
€ro OMMETpOM, :

3aMeHAsl HCHOPYEHHBIH SM€KTpONHTHUECKHI KOHIEHCATOp HOBLIM
(MOXHO HHOH KOHCTPYKLHHE, HO ¢ TAKHMH XKe 3MeKTPHYECKHMH L aHHbIMH),
co6/0aiTe ero MOMSPHOCTb: NOJOMKUTeNbHAHA OGKIAgKa KOHjeHcaTopa
HAOJXKHA COeNMHATbCA C ILIIOCOM BBINPAMHTENH, a OTPHIATENbHAH —
C MHHYCOM,

[Tpn mcnpabro paGoralomem ¢uabTpe BHIMpAMuTeNns HanpsKeHHe
Ha ero Bbixofe (Ha XoHHeHcatope Cig) HOMXKHO ObITh Ha 50—55 8 MeHb-
uie, 4eM Ha ero BxoZe (Ha XoHpgencatope Cig). Ecau BblTammuth H3
NPHEeMHHKA BBIXOAHYIO JaMIy — OCHOBHYIO HAarpy3Ky BBIIDAMUTCIA, TO
3TO HanpsKeHHe HECKOIBKO BO3pAcTaeT, HO PasHHLA B HANPMKEHHAX
Ha KoHjeHcaTopax (uAbTPa CTaHeT MeHbiie (TpuMepHo Ha 10—20 g).

Eme npumep. Ilpenoxpanutens 6/oka DHTAHHA He Neperopaer, HH-
TH HaKaja JaMI CBeTATCs, a NPHeMHHMK He paGoTaeT. PaspgensHol mpo-
BEPKOH JCTAHOBJEHO, YTO BHINPAMHTE]b KCUPABeH, 3aMbIKAHWS B aHOJ-
HO-3KPaHHBIX LENfX NpHeMHHKa He OOHADYXEHO, a HANPHAMKEeHHS Ha BbI-
Xole ¢uJAbTPa BHINIPAMHTENd HeT MJIH OHO OYeHb Mako. B uem gemo?
Iponsourno, BeposTHO, cienyiomee. BuixonHol Koniencatop Ciz PHIBT-
pa lMeN yTeuky (BMecTe ¢ MepeMEHHON COCTABJISIOLIeH IpONycKad Io-
CTOSIHHHIH TOK), KOTOpas B Ipouecce paGOTH NPHUEMHEKA IOCTEHEHHO
yBesnuuBanack. OT 3Toro o6uiMii TOK B LENH BbIIPSIMHTEJNs BO3pacral,
UTO CONPOBONKIANOCH NEPErpeBOM pe3HCcTOpa Ry GHJIbTpa H CHUXKEHHEM
I'DOMKOCTH paGoTH mpHeMHuka. Hakowen 3ToT pesucTop, paccyMTaHHBIR
Ha OTpeleJleHHYI0 MOWIHOCTb (B AaHHOM IDMEMHHKe 2 87), He Bbiep-
KaJl neperpysku H cropen. [Tompo6yiiTe 3aMKHYTb €ro HaKopOoTKo. IIpH-
EMHIIK <«OXXMBET», HO C CHJbHRIM (OHOM (FyJOM) NepeMeHHOro TOKa,
BhiiilouuTe npueMHHK K IpOBepbTe pesHcTop oMMeTpoM. Ecau mpubop
TIOKaKeT ovYeHb OoJIbIIOe CONPOTHBJEHHE, 3HAUHT, AEHCTBUTEeJbHO, H3-3a
YTeUKH KOHAEHCATOPOB pe3HCTGp Bhillled H3 cTposd. [locne samenn sToi
nelaNH NPHEMHHMK CHOBa CTaHeT paBoTaTh HCHpaBHO.

KpoMe Tex Bo3MOMHBIX HEHCIIpABHOCTEH, O KOTOPHIX 3/eCh TOBOpH-
Joch, GbIBAIOT c/yYak BBIXOAA W3 CTPOS CAMOIO CeJEHOBOTO BHITIPAMH-
Tensd. Hanpumep, oxamyTcs NpoGHTHIMH OZMH MM HECKOABLKO €ro sie-
MEHTOB, YTO CONPOBOXKAAETCA MNOSBJCHHEM CHJIBHOTO (POHA HepCMEHHOTO
TOKa, ITeperpeBOM He TOJLKO CaMOro BHIPSMHTENS, HO H TpaHchopma-
TOp4, BXOIHOTrO KORJBHCATOpa (PU/BTPA H, HAKOHEL, ePeropaHHEM NPE/Io-
xpawntens. Ecd sTu npHsHaxs Man XOTA GBl HEKoTOpHe M3 HHUX HAJHHO,
TO Hafo OTNAsATb OT CeJNEHOBOro cTosAGa Bece HAVIIME K HEMYy COEAHHH-
Te/bHEIE IIPOBOAHHKH W NPOBEPUTH €r0 OMMETPOM.

DT1OT BHIIpsAMuTedb (puc. 15), BAKMOYEHHBI B IIOCKUI IKECTHHOMN
NaKer, MMeeT 4YeThipe BBIBOAHBIX Jemectka. K AByM kpaiiHuM, o60sua-
YEHHBIM 3HAKAMH « ~ », MOAKJAIOYAIOTCH BHIBOJB MOBBHILANOMEH 0GMOTKU
TpaHChOpMaTOpa IHMTaHHA, a ¢ [ABYX CPeiHHX, 0GO3HAUCHHLIX 3HAKAMH
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«+>» H «—», CHUMaeTcs BLIIPAMJEHHOe HaNpsixKeHHe. Y HMCIPAaBHOTO BhI-
npsAMUTENs OMMETp, NOJAKMIOUEHHBIH K Kpa#HHM JenecTkaM, HOJIKEH I10-
Ka3blBaTb 60JIbLIOE COMPOTHBJEHHE — HECKONBKO HTEeCATKOB KHiaooM. Ilpu
NOAK/IIOYEHHH OMMeTpa K CpPENHHM JeNecTKaM B IPSIMOM HallpaBJeHHH
(pa3HOMMEHHLIMM BBIBOJAMH) OH J[OJIKEH I[I0Ka3blBaTh MaJioe COmpo-
THBJIEHHE — HECKOJbKO JAECATKOB OM, a INpH IOAK/IIOYEHHH B OGPaTHOM
HanpaB/eHHu (OQHOMMEHHBIMH BbBIBOJAAMHM) OH JOJXKEH [OKa3biBaThb
B COTHH M ThlcAuH pa3 Oo/abliee cONpOTHBJAeHHe. Ecau npd nepsoM
W TpeTbeM H3MepeHHAX OMMeTp OyaeT [0Kas3biBaTb MaJjoe COIIPOTHBIE-
HHE, ITO YKAXKET Ha TO, YTO BHIIPSIMHTE]b HEHCNpaBeH,

4,

Pic. 15. BHeliuuft BUI H cXeMa BBIUIPSIMUTES!
ABC-80-260.

MoeT clyunThes, UTO B MarasHHax, TOPIYIOWIHX DPafi{oTOBapaMH,
HE OKaXETCSI TOYHO TaKOro e CeJeHOBOro BbuimpsiMurteas. Torga ero
MOXHO 3aMEHHTh NOJYNPOBOAHHKOBBIMU IIOCKOCTHBIMH aHORaMHu, Ilo-
Tpebylorcsi ueTsipe AuMoAa Tuma J7)K, xoTophie ciedyeT CMOHTHPOBAThb
Mo Takoll e cxeme (Ha pHc. 15, cnpaBa) HA MJAACTHHKE K3 M3OJSLHOH-
Horo Marepuana (maacTMacca, TeTHHAKC W Jp.), BBIMWJEHHOH Mo pas-
MepaM 3aMeHsfieMOro BblpaMuTens. ONopaMH BLIBOAOB JIHOLOB MOTYT
6LITb TOJNIOCKH KECTH HJH IIPOBOJIOYHBIE <«TBO3AH» AjauHO# 8—10 M,
BOHUTble B OTBEPCTHH, NMPOCBEDJEHHbIe B IIJIACTHHKE.

Bpemenno MoxHO 060HTHCD ABYMs AHOAAMH, BKJIIOUYMB HX B IIO-
BHIIAOLIYI0 06MOTKY TpaucpopMaTopa NHTa4Hs TaK Ke, KaK B Bbi-
npsiMuTese NpHeMHHKa «3apsi» (cM. puc. 23). Iloayuntes opsomosay-
MepHOAHLIA BbINPSIMHTENb. [IpH 3TOM, BO3MOXHO, IOSBHTCA 3aMETHBIH
Ha cayx (OH NEepeMEeHHOIo TOKAa. YCTPAHHTb ero MOXHO YBeJaHyeHHeM
eMKOCTH KOHJEHCATOPOB (HJIbTPA LYTeM NOAKJIOUEHHS NapasileslbHO HM
JOTIOJIHHTEIbHBIX 3JAEKTPOJIHTHUECKHX KOHJEHCATOPOB Ha TO ke pabo-
yee HalpsSPKEHMe.

Yeuanrenb HH3KOH 4acTOTHi — CJAeAYIOIKMA OJOK RNPHEMHMKA, ApOBe-
psieMblft mocsle 6/0Ka NHTAaHHA, B Hero BXONST: KacCKaj MpeNBapHTE/b-
HOTO YCHJeHHs, paBoraioluii Ha npaBoM TpHOAe Jamnet 6H2IT (JIs),
M MOLIHBIA BbIXOAHON Kackaiy Ha mextode 6IT14IT (J14).

IIpexie BCero Hajgo NPOBepHTb BCIO 3Ty uacTh Npuemuuka. Ecan
OHAa HCNIPABHA, TO NPH NPOHUTPHIBAHMH TPAMIIACTHHKH 3BYK B [POMKO-
roBODPHTENsIX 1OJKeH ObiTb YeTKHM # Ge3 uckaxkenui. Eciu 3To nMeHHO
TaK, TO HEHCNpPaBHOCTh HALO HCKaTb He 3[ech, a B JETEKTOPHOM IIH
BBICOKOUYAaCTOTHBLIX KacKaaax.

Ho, npeanoiaoxuM, ycHiauTelb He pabcTaeT, XOTA HUTH Hakaja Jamil
CBETATCS M HMKAKHX MeXaHHUYecKilX MOBpexAeMHH [eTajlel M MOHTAXKA
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HeT. Bo3aMOXKHO, JaMIbl MOTEPANH 3MHCCHIO, T. € HX KaTObl YTPaTHJIH
CIoCOBGHOCTb HCIYCKaTh 3JeKTpoHbl. [lonpo6yiiTe 3aMeHHTh JaMIBl
HOBbIMH.

Ho, momycruM, 3aMeHa JaMIl He faeT »XeJlaeMOro pesyapraTa. lor-
na TpuieTcd NPOBepATh YCHJIMTeNb IIOKAacKalHO, HayuHas ¢ Kackaja
NPeNBAPHTENBHOTO YCHJAEHHsT HH3KOH yacToTel. Cxema 3TOro Kackana
npuBefena Ha puc. 16. MMeerca B BuAy, YTO HepekioyaTenp YCTaHOBJEH
Ha NPOUTPHIBAHNWE TPAMILIACTHHOK M 3BYKOCHHMAaTeNdb MOJAKJIOYEH HEIo-
CPEICTBEHHO K PE3HCTOPY Ry, MrpaioLleMy PoJb PEryJaTopa TPOMKOCTH.
Ilpy 3TOM BCA BBICOKOYACTOTHAA
4acThb M JAETeKTOD He YYacTBYIOT B 1956
pa6oTe NMPHEMHHKA; OHH OTKJIOUEHB
OT YCHJHT&IA HH3KOH  4acToThl.
IToabaysch TenedoHHbIM NPOGHHKOM
W IPOUrPhIBasg IPaMilIaCTHHKY, «IIPO-
caymafite» nocsaefoBaTeNbHO  Bce
YYacCTKH Leflefl yCHIHTeN.

[lpexie Bcero ompenenaunte, pa-
6oTaeT JiM caM 3BYKOCHMMATelb.
Jast sToro Tenedon Hano MOAKIIO-
YUTb HEMNOCPEJCTBEHHO K €ro BbiBO-
naM. B tenedone posxken mpocay-
wuBaThesl caabult 3ByK. Ecin ero
HeT, MIITe HEHCNpPaBHOCTb B 3BY-
KOCHHMaTeJe WJH B €ro COeRMHH-
TeJbHbIX NMpoBoAHHKax. [laslee Tese-
doH HaK0 MOAKMOUMTE Napaelb-
HO TIepEMEHHOMY pe3HcTopy Rig.
I'poMKOCTh 3BYKa B TesedOHe LOJXK-
Ha ObITb TakOW Ke, Kak IIPH JepBOM
BKJIIQUEHHH MPOGHHKaA, T, e. cl1aboi.
OTcyTcTBHE 3BYKa yKaMer Ha IUIO-
XO# KOHTaKT B Nepekawuatene II;,  Puc. 16. CxeMa kackaja npensa-
YTO INpOBEPSIETCH OMMETPOM (NOR-  pUTENbHOrO YCHJEHHsS HH3KOH 4a-
KJIQuaercsl MapaJlelbHO KOHTaKTaM CTOTHL,
nepexJiouatess) , 31ech MOXer OHTb
HEIJIOTHOe INpHJeraHie KOHTAKTHBIX
MJACTHHOK (IOAOTHYTb) HJM OKHCJeHHe ux (IpOTepeThb KHCTOYKOH, cMO-
yeHHOH ONEKOJOHOM, HJIM OCTODPOMKHO 3aYHCTHTh MEJKOH HaXJAauHON
6ymaroit). 3aTeM NOAK/AOUHTE TeneOH MeXAy WAaccH H BbIBOAOM JBHXK-
Ka peauctopa Rig. B 3TOM ciyyae rpoMkocTb 3ByKa B TededoHe Oyner
H3MeHATbC C [epeMellleHHeM JBHIKKa pe3ucropa. Touno Tak xke 6y-
JleT 3ByuaTb TeJedOH H NPH BKJIOYEHHH ero MexJy MAacCH H yNpas-
Jsonlelt ceTKo#l Jgamnbl. Tak Bl NMpoBepHTe BCIO BXOAHYK 4YacCTh YCH-
JMTeJs, B TOM yHcJe IlepeMeHHbINl Pe3HCTop Ry H ero paboTy Kak pe-
ryasTopa TPOMKOCTH.

ITpoBepuTb, paboTaeT JM YCHJIHTEJb, MOXKHO, B3AB OTBEPTXY H KOC-
HYBIIHCb €10 BLIBORA YmpaBJasioulelr ceTku Jammbl. Ecau  ycuiuteas
MCTIPaBEH, TO B T'POMKOTOBOPHTENIAX NOSBUTCA CHJAbHBIA TyJ. ECAM 3TOT
ryJ €CTb, a NIPH NPOHTPbIBAHHYM I'DAMILIACTHHKH YCHJIHMTENb He paboTaer,
3HAYHT HEHCIPaBHOCTb HAAO HCKaTh TOJbKO B 3BYKOCHHMATeJle H BO
BXOJAHBIX LEMAX YCHIHTENs.

JonyctuM, 4To 3BYKOCHHMATe/Ib H BbIXOAHbIE LEMH YCHJIMTEIS B II0-
psIiKe, a YCHJMTeab He patoraeT. Toraa, BURHMO, HEHCIPABHOCTb KPOET-
cA 1 JaMIe WIH JAeTansx ee aHoAHol LenH. Kak ee ofHapyxuTb?

+A
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Mexay waccH H BbIBOAOM-aHOAA JIAMIBI WJH HPOBOJHHKOM, HIY~
MM OT daHOLa K pa3feNHTeNlbHOMY KoHZeHcaTopy C7, BKIIOMHTE TeJNe-
thouHbt NPoOHHK, KOTOpBI Tenepb OyAeT Harpysko#t kackaga. Ilomen-
KaliTe nanabueM no GajsnoHy Jamnbl, Ecau JamMna H ee aHoAHAs LeENb
He uMeoT LedeKToB, B TesledoHe OyIeT CJbILUIEH 3BEHSUIHA 3BYK, BHI-
3biBaeMblil BuOpaudefi 3MexTpofoB JaMIK., EciH 3ByKa HeT, Hajfo molle-
BEJHTb JaMITy, NOIVIOTHCE BCTABHTb €€ B NaHeJbKy H CHOBa [TOUIeJKaTb’
‘no GaasoHy. TlosABjeHHe 3ByKa yKaKeT Ha IJIOXHE KOHTAKTbl LUTHIPBKOB
JlaMIbl ¢ THe3aMH ee MaHeJbKH.

Moxer 6GbiThb W TaK: HHTb HakaJa JIaMIIbl CBETHTCS i [a)e JaMIa
3aMeHeHa HOBOH, a Kackaj He paboTaeT., B Takux cayuasx nopgospenue
NajlaeT Ha aHOIHYIO LeNb h B IMePBYIO ouepellb HA ee Harpy304HBIH pe-
suctop Rs. [logkiounTe napasjelbHo pPe3HCTOPY (HJAH BMecTo Hero)
tesedoH, CHOBa NomenxajiTe 110 6aN/0Hy JaMObl WJIH NPOMrpalTe rpam-
niactuHKy. IlosiBleHHe 3ByKa B 3TOM CJyyae INOATBEDAMT Halle INpef-
TI0JIOXKEeHHE — HCIIOpUeH Pe3ucTop (HapyUIMJIOCh COCIHHEHHe MEeXAY KOH-
TaKTHbIMH BLIBOJAMH M TOKONDPOBOAANIHM CJIOEGM HIH HMeeTcsi pa3pbib
B 3ToM cjoe). AHolHas LeNlb OKa3aJjacb PA3opBaHHOH, a TeJedoH Boc-
CTaHOBHJ ee. 3aMCHHTE 3TOT PE3HCTOpP, H HEHCNIPABHOCTb OyAeT JHKBH-
JHpOBaHa.

AnoziHyl0 Lelb MOXHO NPOBEPUTb C HMOMOIIBIO BoJbTMeTpa. Ha ano-
ne (no OTHOLIEHHIO K lmacc) AoMKHO ObTh 45—50° 8. Bosee BhicoKoe
(70—80 8) HampAXeHHe Ha aHOAe — IIPH3HAK YACTHYHON MOTEpPH" IMHUC-
CHM JlaMilbl WIKH YMEHbIIEHHS COINPOTHBJEHHA HAarpy3o4HOro pesHcTo-
pa R;. OueHb BEHICOKOe HanpsiKeHWe Ha aHOMe, OJH3KOe K HaMpPSKEHHIO
Ha BHIXoJe (UJBTPA BHINPSMHTENS, — IPH3HAK HEHCIIPaBHOCTH (cropen)
pesucTopa- CMellleHHsl Rjp HJIH HapyuleHH¥ KOHTaKTa B LENH KaTola.
Ouenb MaJjioe HJHM TI0JHOE OTCYTCTBHE HANpsXKeHHA Ha aHOAe O3HAuaeT,
paspblB B aHOAHOH Lemy JaMbl.

Pesucrop Rio— BecbMa OTBeTCTBEHHAss OeTasb INpHeMHHKa. Bels
OH He TOJbKO SIBJASETCS DPE3HCTOPOM CMelHeHHs JaMILl 3TOro Kackana,
HO ¥ BXOIHMT B JeJHuTe/lb HANPSXKEHHS uenefl SKPaHUPYIOUIHX CETOK JaMII
BhicoKouacToTHOro tpakta. M eciu on meperopaer, To nepecraer pato-
TaTb WAH paBoTaeT OuYeHb IUIOXO H BBICOKOYACTOTHAs 4acTb NpHEMHMKa,

TIpoBePHTb 3TOT PE3UCTOD - MOXKHO MJM C INOMONIbIO OMMeTpa, He
BHINAHBAs ero H3 CXeMbl, WJIH BOJbTMETP@, HBMEDHB NajeHHe Halpsike-
HUA Ha HeM, KoTopoe MoxeT koJjebatbcsi B mpefenax 0,7—0,9 . Ipu
3TOM NPOBOJHHK, MAYHMIHH OT 3TOrO pesHcTopa K pesncropaM Ry u Ry,
BpeMeHHO- MOXKHO OTNasiTh, YTOOLl OTIAJH NOJO3DeHHs Ha LeNd 3KpaHH-
PYIOLIHX CETOK JIaMIl BEICOKOYaCTOTHBIX KacKalOB K LEMb OTPHLATe/b-
HO¥ ofpaTHoi cBf3H. [leperopeBuinii pe3uCTOp 3aMEHAIOT HOBBIM.

Hnorna nabaonaercs takoe siBleHHe: NIPHEMHHK paGoTaeT HopMaJb-
HO H BJIpYT, CNYCTS HEKOTOpOEe BPeMs Nocle BKJIOUEHHs NUTaHHA, 3a-
MoJKaeT. Ho CTOMT BBIK/IOUHTH W TYT K€ BKJIOYHTb NUTaHHE, OH CHOBA
HauuHaeT pa6oTaTe. Uem oObsicHAeTcs Takoe sBJeHue? [Ipu Harpese
ferajefl rae-T0 B aHOAHOH LENW HAapYlIaeTcsi KOHTAKT HJH [OATOpPAaoT
HArpy30YHbI# HVIH KaTOAHBIH De3HCTOp JaMnbl. B MOMEHT Xe BKJIOUEHHS
NHTaHUA B aHOJXHOU WEMM IOABJsSETCH «BPOCOK» TOXKa, KOTOPBIA BOCCTa-
HaBJKBaeT 3Ty uenb, HO TOMbKO Ha HEKOTOpOe BpeMs, IOCHE Herd OnsTh
NOSIBJIAETCH Pa3pbiB B aHONHOM LENH.

Hapo npoBepuTh KaKiaoe COefUHEHHE, KAXAYI0 AeTalb B AHOLHOMN
UenH JaMmnbl.

Ho, nomycTnM, HHYero ¢ KackajoM IIpeIBapHTENbHOTO YCHJEHHS
HH3KOH YacTOTH He CAYYHJIOCh, a €ClIH 4 Obla HeucHpaBHOCTb, TO ‘OHA
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ycrpaHeHa. TlofTBep:xkjenneM TOMY cAyXHT paGora TededoHHOro npc6-
HuKa, BKJIOYEHROrO Ha BbIXOL Kackaia. OJHako NpH NpPOUTpbIBAHHH
rpaMIiacTHHKH TPOMKOroBOpUTean Moauar. Temeps, clefgoBaTelbHO, He-
HCIPAaBHOCTb HAaJo HCKaTb B BbIXOJHOM KacKale NpHeMHHKa {puc. 17).

Bo3bMuTe OTBEpPTKY H KOCHHTECh e€e >KaJoM BbiBoAa 2 yIpaBJsiio-
meft cerku gamnsl 6111411, Ecau kackag pa6oTaeT, 10 B rPOMKOTOBOPH=
TeJNAX MOABUTCA caabbifl, HO 3aMeTHBIHl HAa cayX (OH NepeMeHHOro TOoKa.
Ha Bxom ycuaurens (Mexny yHpaBasiolled CceTKoH M IUacCH) MOXHO
BKJIIOUHTh 3BYKOCHHMaTelb H IPOUrpaTh MJaCTHHKY. Ilpu oTcyTcTBuH
B Kackade JAedeKTOB T'POMKO-
roBopuTeau OyAyT 3By4aTh, HO
3HAYMTENPHO , THIUE, YeM TOTAA,
KOrfla 3BYKOCHHM@Telb BKJIOYEH
Ha BXQA NpelBapUTeNbHOrO YCH-
JlenHsl HU3KoM yactoThl. Ho ecau
Kackaj He IMOJAeT 3THX <«IIpU3-
HAKOB XXH3HH», 3HaYUT HEUCIIpaB-
HOCTb HAl0 MCKATh B HeM,

UTo6bl 1eNnb OTPHIATEABHON
oBpaTHOH cBs3H, OXBATslBaMlilei
06a HH3KOYaCTOTHBIX KacKaja, He
BBI3bIBAJIA COMHEHHH, ee MOXHO g #Crg
BPEMEHHO OTKJIOUHTb, OTHasB, ~
Hanpumep, Pe3UCTOP Rjys OT BTO-

7/72 /271 /,272

2

PHUHOH  OOMOTKM  BBIXQRHOTO #k4lry
Tpadcdopmaropa (Touka @ Ha
puc. 17). Puc. 17. Cxema BbIXxogHOro Kackaza,

HameprTe BoOJBTMETpOM Ha-

IPSIKEHHsT Ha SJeKTpolax JaM- )

rei. Ha anome nomkHo .GuiTh 240—250 8, Ha skpauHpyollell ceTke OKO-
a0 200 6, Ba katode 5—6 8. Ecim Ha KaToZe OKaKeTcs B3HAUMTENbHO
Goblilee HANPAXKEHHe, YeM JOMKHO ObITh, 3HAUHT OOPLIB B LeEMH KaTo-
Ala — cropeJl TOKOTPOBOASAIMA cofi peancTopa Rys (06b4HO o6yriuBaer-
Cd) HJM HApYWH/ICHA KOHTAKT B €0 BbIBOJAX, 4TO NOATBEPAHT OMMETD
(n1py BK/MOYEHHOM NHUTAHKK). 3aMKHHTE HAKOPOTKO 3TOT De3HCTOp —
Kackaj 3apaSotaer, Ho ¢ HCKaskeHHeM 3Byka. [louemy? [MoToMy uTo mpu
3aMBIKaHKH 5TOTO Pe3UcTOpa J1amna paboTaerT Ge3 HAuaJbHOTO HAMpsMKe-
Husl cMelleHus. McKaX(eHHsi HCUE3HYT, KaK TOJNbKO 3aMeHHTE pE3HCTOp
HOBBIM.

Moxer GbiTb M TakOe sBJeHHe: Ha SKPaHHDYIOIIEH ceTke Hamnps-
JKeHue HOpMaJbHoe, Ha Karole Bcero 1-—2 8, a ua aHoge BooGle HeT
HanpsixkeHus. [TpoH3oies o6pbIB B aHOLHOW LENU JaMIbl, B TOM 4YHCIe,
BO3MOXHO, B INepBHUHOA OOMOTKe BHIXOAHOro TpaHcdopmaropa. Ilpo-
BepbTe AHOLHYIO Lellb ¢ NMOMOINbIO OMMETPa, NpeIBAPHTENbHO BHIKJIOUHB
gutanne, Mau moaxaiouuTe nmapasjnensHo NepBHYHOM 0GMOTKe TpaHC(op-
MmaTopa TeseoH (HO OCTOpPoKHO! — B AHOZHON' LeMH BBICOKOE Hamps-
KeHue), Eciau oBpbiB B nepBHuUHON 06MOTKe TpaHcdopMaropa, To Te-
JehoH BOCCTAHOBUT AHOZHYIO LeNb H B HeM JOJKeH MOSABHTbCA 3BYK.
Ho rpomkoroBopuTeiu B 3TOM cilydae paboTaTh He OyAyT.

B TtpancdopmaTope ualle Bcero HapyLIAIOTCH KOHTAKThl B BbIBOA-
HbIX MPOBOAHHKAX, YTO JIETKO OGHADYXKHTb IpPH BHeliHeM ocMoTpe. Bhi-
BajOT OGpBHIBEI B caMoil o6MoTKe TpaHcopMaTopa, KOTODHIM, KaK Ipa-
BHJIO, NpefllecTByioT nepebou B paGoTe NpHeMHHKA, a HHOTAA — Ipobofi
mepBHYHOR OOMOTKH Ha cepIeuHHK TpaHcdopMaTopa.- B Taknx cayuasx
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rTpaichopMaTop NPHXOAMTCS 3aMEHATb HOBBIM HJM KAaMUTaJbHO PeMOH-
THPOBATb.

Jpyro# npumep: HanpsKeHus Ha aHOJe, 3KPAHUPYIOLIeH CETKe W Ha
KAaTOAE BbIXOJHOH /aMIbl COOTBETCTBYIOT HOpMe, JaMIla 3aMeHeHa 3a-
BEeJOMO HCIpaBHOH, a Kackaf He pabortaeT. IIpuunHaMu MOryT ObiTb:
npoboit KoneHcatopa Cg, GIOKHPYIOLUIErO NEPBHYHYIO OGMOTKY BBIXOA-
Horo TpaHchopMaTopa, MIH HapylleHue KOHTAKTa B LelH BTOPUYHOH 06-
MOTKH, NHTaICllell IPOMKOroBOpHTeNd (oOpHIB NPOBOAa BTODPWUHOMN 06-
MOTKH BBIXOJHOrO TpaHcopMaTopa — ABJeHHE HCKJAIOYHTEAbHO DefKOe).

Ecnu KougeHcaTop npo6HUT, TO, eCTeCTBEHHO, aHOJHBI TOK JIaMIIbl
Holijer He Mo nepBHYHOH 0O6MOTKe TpaHchopMaTopa, a uepe3 3TOT KO-
POTKO3aMKHYTBIA YYacTOK H B TPOMKOrOBODHTeNsX OyJdeT NpOCAyMIK-
BaTbCA JHIIb ¢J1abblil (boH NepeMeHHOro ToKa, [IpoBepHTh KOHAEHCATOP
MOMHO OMMETPOM, MNpPEABAPUTEIbHO OTNAHB OJHH H3 €ro BBIBOXOB OT
oO6MOTKH TpaHclhopMaTopa (MHaye MoKeT ObITb omnbKa, Tak Kak 06-
MOTKa HMeeT Majoe conporuBieHue). Kak ToJbKo NpoOHTHI KOHIEH-
catop 6ymer 3aMeHeH, YCWIHTeJdb cpa3dy ke 3apaboraer.

B cayuae o6peiBa B 1lenH BTODHUYHOH OOMOTKHM B FPOMKOrOBOpHTe-
JAX HET HUKAaKUX 3BYyKoB, OTnasiiTe OT BBIXOZHOro TpaHchopMaTopa
OIH H3 TPOBOXHHMKOB, MAYUIHX K 3BYKOBbIM KaTylUIKaM IPOMKOrOBOPH-
TeJseil,— HHYero He H3MeHHTCH. A eCJH K BblBOJaM BTOPHYHOH OGMOTKH
OAKJIOUNTb TesdedoH, To B HeM OyAeT cJblllled HerpoMkHit 3BYyK. Iloue-
my HerpoMxHii? ITotoMy uTo BO BTOPMYHOH OGMOTKEe BBIXOAHOTO TPAHC-
(opMaTopa, paccyuTaHHOH Ha NOTpebieHHe HH3KOOMHBIMH TI'POMKOFOBO-
PHTEJASMH 3HAYHTEJBHOIO TOKA, AeHCTByeT He6oJbllOe HAMpKeHHe —
BCEr0 HECKOJbKO BOJbT. TenedoH ke HMeeT G6OJbLIOE CONPOTHBJEHHE,
NO3TOMY TOK 4epe3 Hero MaJ H OH pa6oTaeT IPOMKO TOJBKO NpH MNOA-
BelleHHH K HeMy OoJlee BbICOKOIO HANpAMKEHHS HHM3KOH 4acTOThI.

3sykoBaa Katymka rpomkorooputeas 1T'JI-5 (ux B «Pekopne-61»
NBa) HMeeT CONPOTHBJEHHEe MNOCTOSHHOMY TOKy okoJdo 5 os. Chenosa-
Te/NbHO, OMMETp, MOAK/IQUEHHbII K HeH, HOJDKEeH IMOKasblBaTb MOYTH KO-
POTKOE 3aMblKaHHe — CTpeJKa Npubopa YyTb-4yTh HE AOXOAMT A0 Hy-
JIeBOH OTMETKH Ha IKaJe. Ecau NOAKMIOUHTL K 3BYKOBOI KaTyllKe Ha
MrHoseHue GaTapefiky kapMaHHoro (oHaps, TO B TIDOMKOrOBOpDHTee
6yner cablien meuoK. Ilpy oBopBaHHOH 3BYKOBOH KaTyllKe CTpe/aka
npubopa Booblle He OTK/IOHAEGTCH W NPH NOAK/IOUEHHH K Hell Gatapefku
HHKaKoro ulejqyka He OyneT.

Yaire Bcero o6pblB NMPOHCXOLMT He B CaMOH 3BYKOBOH KaTyllke,
a B rubKUX NPOBOJHHKAX, HAYUIMX OT KOHTAKTHHIX JeENecTKOB Ha Kop-
nyce K KOHTAaKTaM Ha Hubdy3ope rpoMkoroBoputens. O ToM, Kak 3Ty
H HEKOTOpble JpyrHe HEHCNPABHOCTH B TPOMKOrOBOpHTEJNE YCTPaHHTD,
pasroBop MOHAET HHXKe.

Tenepp pasbepem Takoii npuMep. IIpueMnuk paboTaer C CHJIbHBIMH
HCKaXKEeHWAMH 3ByKa — XpUNHUT. IIpy 3TOM aHOJL BBLIXOAHOH JaMMbl, Ko-
TOpbIl BHAEH yepe3 CTEKJSHHBIH O0a/JoH, packa/sercsi O MaJHHOBOTO
LBeTa, a BOJbTMETD, MOAKJJIOUEHHBIR NapaJjenbHO Pe3HCTOPY Rj5, NoOKa-
3bIBAeT HEeJOMyCTHMO Bblcokoe HanpsixkeHue (30 8 u Gosee). Ilpuuyuna
HEHCHPaBHOCTH — yTeYKa TOKa B pa3leqHTeNbHOM KoHleHcaTope C; Miu
ero npo6oii. CTOMT yAaiuTb ero M3 NPHEMHHKA -—— aHOA JIaMMbl Nepecra-
HeT PAacKaJ/IAThCA, a HalpsiKeHHe CMelleHHA CHH3MTCA A0 HOPMaJsbHOTO,
3aMeHuTe KOHIEHCATOpP HOBHIM — BOCCTAHOBHTCA MNpEXHAA paboTa ycu-
JHTe.

DTOT KOHIEHCATOP CAYXKHT «MOCTHKOM®, COEZHHSIOLIMM aHOIHYIO
uenp Jamnbl Kackajga INpefBapHTEJIbHOTO YCHJCHIA HHSKOH 4YacTOThI
¢ ynpaBJsiolled CeTKOH BHIXOJHOfi Jamnbl. B cui1y Kakux-To o6cTofi-
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TeAbCTB, BO3MOXHO H3-3a IOBLIIEHHOH BNaXXHOCTH, yepe3 Hero Ha
YHpaBAAKILYIO CETKY BHIXOJAHOH JaMObl cTala nonajgaTh HeKoTopas
YacCTb NOJOXKHUTENBHOIO HanpsxKeHust AHOJHOH LeNH JaMIbl npeabiayuie-
ro kKackajga. Iosopﬂ HHbIMH CJIOBaMH, KOHIEHCATOD CTaa AAs NOCTOSH-
HOTO .TOKa He H30JATOPOM, a YaCTHYHO NPOBOLHUKOM. W Bor pesynp-
T4T: JaMna cTtanja paGOTaTb C NOJOXHTEJNbHbIM HaNpsMeHUeM Ha ynpas-
Jaiolled CeTKe, 4YTO IMPHBEAO K CHJAbHBIM HCKaMKeHHAM 3BYKa, TOK
BBLIXOZHOH JaMIhbl Pe3KOo BO3pOC, OTUETO €e aHojn NEPErpy3uycs U packa-

+(3jq +4
K/ d
Cm=L3 ¢ =
2 3] ¢ il |z
i *1‘428

#Rylyy

Puc. 18. Cxema npeo6paszosaress 4acroThl (KOHTYPH Cpef-
HEeBOJIHOBOTO H KOPOTKOBO.THOBOTO [HANa30HOB U TepeKJio-
4aTesy He MOKa3aHbl).

JauAcs. A eclM KOHIEHCATOD CBA3H OKaKeTcss mpoGuThM? W3-3a upes-
MepHO O60JBIIOTO TOKa JaMNbl MOXET CTOPeTb PE3HUCTOP CMELLeHHs,
a JaMNla MOXKeT MOJHOCTBI YTPATHTb YyCHJAuTeAbHble cBoicTBa. MHorma
3TO NPHUBOJAUT AaxKe K NOpYe BLIMPSIMHTENA.

YeTpanuB HemonajKH, He 3a0yAbTe BOCCTAHOBHTH Liellb OTPHUATENb-
HOH 00paTHO# ¢BA3H. I'POMKOCTb paBoThl MPUEMHUKA NMPU 5TOM HECKOdb-
KO CHHM3UTCA, 3a4TO YAyYLIMTCS KAauecTBO 3BydYaHHUs.

MNpeobpasosatennr wacToThl. Cxema 3TOro Kackaja NpusceHa Ha
puc 18..C uenbio ynpoleHusi Ha HeHl [10KA3aHbl TOJNBKO KOHTYPLI JAJIHI-
HOBOJIHOBOTO Jllanas3cHa, T. €. KOrja nepekJioyaTead HaxoAATCA B TNO-

41



noxenun B (B 3T0 BpeMs KOHTYPH APYTHX AHAaNna3oHOB OTKJIOUEHH),
¥ 115 yAoGCcTBa YTeHHA .CXeMbl H3MEHEHO PacnosioxeHHe KOHTYPOB.

Yro6el npoBepHTb, paGoTaeT JH Kackal B ledoM, IOJKJIOUATE
napaniedsHo KOHTYpy L;C; Tenedounbii npo6uuk (c perextopom). Je-
TeKTop npo6nHKa 6yaer npeobpasoBHBATL CHIHAJLI NPOMEXYTOYHOA wac-
TOTBl B HH3KOYACTOTHHle KoseGaHMs, KOTOpble 3acTaBAT TenedoH 3BY-
yatb. Ho oH OyleT 3ByuaThb HErpoMKO, NOTOMY YTO HET AONOJHHTENDb-
HOTO ycuJeHHst KoJdeGaHHH IpoMexyTouHoH yacrotsl. Tenedouusiit npob-
HHK MOXHQ TaKXe NOAKIIUATL K KOHTYpy LyCo mam Mexnuy maccu
M aHOJAOM TeNTOAHOH yYacTH JaMnbl JI; (BHIBOZ 6), HO B 3THX caydasx
B ueNb npo6HHKA HoJuKeH OHITh BKJIOUEH elle KoHAeHcaTop. Pesynbprat
HomkeH ObITh TakHM Ke. Takylo Ke NpoOBepKy cledalTe M NPH BKJIKO-
YeHHH KOHTYPOB JpPYTHX JAHAaNa3oHOB. ~

IIpn npoBepke mpeo6pasoBartenst yactoTsl cucTeMy APY MoxHO oT-
KJIOUHTb, 3aMKHYB HAaKOPOTKO Ha 3To BpeMs koHjaeHcaTop Cjz (mepe-
MBluKa & Ha pHc. 18), a mamny Kackama yCHJeHHsI IPOMEXYTOUHOM uyac-
TOThl YJMAJHTb H3 INPHEMHHKA.

Ecan B TeqedoHe 3ByKa HeT, NompoOyfiTe 3aMeHAThb JaMIy, HpoBepb-
Te BOJBTMETpOM pexHM ee paGorthl. Ha aHome renTogHol uwacTn (mo
OTHOHMIEHHIO K IiaccH) poxkHOo G6eithb 190—200 8, Ha skpaHHpylOmen
ceTke —40—45 8 (ecan aamna JI; ynanena H3 NpHeMHHKa, HanpsiKeHHe
Ha 3ToM 3JekTpoZe OyneT 6osplie), a Ha aHOZe TDHORHON uACTH — He
meHee 80 s. IlpHumBaMu OTCYTCTBHSI HANDSKEHHA HAa aHoJe TeNToAa
MOTYT ObiTb: O6pHIB B €ro aHOJHOH LeNH, B TOM uHCJe B KaTymKe L,
HJIH ee BBIBOZAX (NPOBEPHTb OMMETPOM), M clyuafiHoe 3aMbiKaHHe KOH-
typa LyC; Ha imaccm (B 3TOM cJyyae JROJKEH NeperpeBaTbcsl pe3H-
ctop Rgo ¢uabTpa BbhinmpsamuTens). IIpHYHHOH OTCYTCTBHH HanpsiXKeHHA
Ha 3KpaHHpYIOWedl ceTKe rentoja MoxeT OblTb npoboil KoHAeHcaTo-
pa Cis, uTo, Kak NpPaBHJAO, CONPOBOXKAAETCH IeperpeBaHMeM pe3HCTO-
pa R; ¥ nmaxe cropaHHeM ero Tokonposoasimero cios. Ecin ner Ha-
NpsiKeHHsA Ha aHole TPHOJA4, TO 3HAYHTEJNBHO YBEAHYHJIOCh CONpPOTHB-
JleHHe WK BooGure cropen pesuctop R;. [loBHIIeHHble HaNpPsSXKEHHA Ha
anonax JaMnbl {6GJH3KHe HAM paBHble HaNpsXKEHMIO Ha BhIXo#e QUIbTpa
BBINPSIMHTENsI) YKasblBAIOT Ha I0XOH KOHTAKT HAM 06pBHIB B KaToXHOH
LenH JaMIbl,

‘OnHGBpEMEHHO NpOBepbTe, TeHepHpYeT JH TeTepojHH, Jasa srtoro
NOAKAKYKTe BOJABTMETDP NapajteNbHO AaHOAHOM ILEMH TPHOAHOR 4YacTH
JaMnbl (BbiBOJ 8- LIaccM) WM napasebHO De3UCTOpy Ry H, BHUMa-
TENbHO CNels 3a cTpeskod npHGopa, COeAHHHTE KajoM OTBEPTKH ynpas-
JSIWYI0 ceTKy: (BbiBoA 9) H KaToi (BHBoA 3) Hau maccH. B MomeHr
3aMblKaHHSAl CeTKM TreHepauus reTepofuHa cphiBaeTcA. B 3To BpeMs Ha-
NpsKeHHe, INOKasbiBaeMoe BOJbTMETPOM, MOJKHO HEMHOrO, HO pe3KO
YMeHBUINTbCS, a NpH yAaJeHHH OTBEPTKH -CHOBa BocCTaHOBHThbcA., Eciiy
3THX M3MeHeHMH He HaGjlojaeTcsl, 3HAYHT TeTepPOJNH He ‘TeHepHpyeT.

IMpoBepuTh paGoTy reTepogHHA MOXKHO TaKiKe C NOMOUIBIO MHJLJIH-
amzepMeTpa.(Ha TOK 1—3 ma), BKNIOYHB €ro B pasphlB aHOOHOH mem:n
Tpuoia (Touka @ Ha puc. 18). Ilpu cpeiBe reHepauHH aHOOHBLIA TOK
TPHONa HOJIKEeH Bo3pacTaTh. A €c/IH IIPH 3aMbIKAHHHM CETKH aMOIHBIH
TOK TPHOJAA He H3MeHsieTcs, 3HAYHT TeTepOAHH He TeHepHpYeT.

Ha otcyTcTBHE reHepauiy MoryT NOBJHATb: NOTEPs JIAMIION SMHCCHH
(B 3ToM ciyuae Hamps)KeHHe Ha aHome TpHoxa Gyaer Gosbme 100 ),
3HAYHTebHOE YBeJHueHHe CONPOTHBJIEHHsS pe3HcTopa Rj, NJOXHE KOH-
TaKTBl B NepeKJloyaTene H HEHCNIPABHOCTh B KoJleGaTesNbHbIX KOHTYpax
TeTepoRHHA, . )

Ecan mapywennit B pexume naMncl Her, a mped6pasoBatess uac-
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TOTHl HE paboTaer, HenbiTalTe TenedOHHBIM NPOGHHKOM Pa3deNbHO BXOI-
Hble M TeTepOJMHHbIE KOHTYDH INIPHM BHIKJIOYEHHOM NMTaHuH. Ha sro
BpeMs J1AMIy KacKaja MOJKHO BBITAIMTL U3 ee NaHenbK. [Todcrpoeu-
Hble KOHOCHCATODbL L BbICOKOYACTOTHbIE CEPOSUHUNY KATYUWIEK 6pauiars
He CAedyeT — HAPYWUTCS CONPANCEHUE KOHTYDOS.

Teneponnpit nNpoOGHHUK (C AETEKTOPOM) Hal0 NOAKAKYITD CHAYaJa
K YYaCTKY YOpaBJjsiOuWlas CeTKa — KaToJ JlaMIbl, 3aTeM NapasielpHo
KOHJleHCcaTopy HacTpofiku Cyy HEMOCPeACTBEHHO K Kartyuike Lg, npeBpa-
Inasg TakuM 0o0pa3oM BXONHYIO YaCThb CyNepreTepojHHA B NPOCTON je-
TeKTOPHBIA npueMHuK. [IpuxaB TededoH NomJoTHee XK yXy M MeldJeH:o
NOBOpa4HBasi Py4Ky HACTPOHKH, MOUBITAHTECh NDUHATL MECTHVIO HJIH
HauGoJiee MOUIHYIO OTAAJeHHYIO DAZHOBEINATEJBHYI CTaHUHI, I10Bbl-
CHTb TDOMKOCTb PaBOThi TAKOTO NPUEMHHMKA MOXHO HOAKJIIOUEHHEM K He-
My YNJHHEHHOH, a ellle Jyylie HApyKHOH aHTeHHbl M 3a3eMJeHHS HJH
HPOTHBOBECA — NMPOBOAA JJIMHOH B HECKOJbKO METPOB, NMPOTAHYTOTO IOA
NPOBOJIOM aHTeHHbI, KpoMe TOro, aHTEHHBIl H CeTOUHBIA KOHTYPH MOXK-
HO COGIMHHTb (mepeMhiyka @ Ha pHc. 18), 4To6Hl yCHJHTDL CBSI3b Mexny
HHMY, HJH NOILKJIOMHTb AHTEHHY HEMOCPEJCTBEHHO K CETOYHOMY KOHTY-
py (Touxka 6 Ha puc. 18). Ecm mpu moGoM BKJIIOYEHHH TenedhOHHOro
OpOGHHKA CHPHAJBI DaJHOCTAHUHH CJBIIHBI (HETPOMKO, KOHEYHO, HO OT-
YETUHBO), 3HAUHT BXOJHas wvacTb mnpeoGpasoBaTeds B Nopwike. Ecan
NpHeMa HeT, HEeHCODaBHOCTb HaJ0 HCKaThb B MecTax Nafiku jeTasnef,
B KOHTAKTax MepekyiouaTens (nmpoBepbTe ommerpoM). Hazno nposepurn
OMMETDOM M KOHJeHcaTop HacTpOHKH Csy— MOXKET 6bITb 3aMbIKAOTCH
ero maacTHHbl, IIpH »TOM nepexJioyaTead MOMXKHB GbiTh B NOJTOMEHHH
AJsl NPOUTPBIBAHHA TPAMIVIACTHHKH, 4TOOBI OTKJAIOYHTH OT KOHIEHCaTopa
KOHTYPHYIO KaTYIKY, HHaYe OMMETD MOKAaXKeT KOPOTKOe 3aMblkaHHe (de-
pe3 KaTyuiky).

. IlpoBepuTh TakMM NPHEMOM KOHTYPbl KOPOTKOBOJHOBOTG IHAaNasoHa
HeJbasl, TaK KaK YYBCTBHTEIBHOCTb AETEKTODHOTO NMpHEeMHHKA K CHMHaJaM
CTaHHHH 3TOro AMana3oHa CJHIIKOM MaJna, .

IonoGsaM 06pasoM MOXHO MPOBEPHTb H TeTEPOAHHHBIE KOHTYDbI
JAJIMHHOBOJHOBOTO H CPEJHEBOJHOBOTO AHanasoHoB, B sToM ciyuae Te-
sedoBabil OPOGHHK (C JeTEKTOPOM). NMOJK/IIOUAIOT NApaiebHO KOHJIEH-
€aTopy nepeMeHHON emKkocTH (33, a aHTeHHY — K KOHTYDHOH KaTyuiKe
reTepoAwHa (Touka @ Ha pHc. 18). 3asemneHHe ocTaeTcs NOAK/IICYEHHBIM
K mracch. Ho cHrHanbl Tex Xe paJHOCTAaHUHH OyAyT C/BILUHBI IpH HHbIX
TMOJIOKeHHAX poTopa KoujercaTopa Cis. 31ech MOTYT GbiTh B OCHOBHOM
Te )K€ HADYUIEHHA B CXeMe, 9TO H BO BXOAHBEIX KOHTYypax. IIpo6oi#i co-
APAraioMAX KOHJEHCATODOB HAH OOPHB B KaTyHIKaX MajloBEpPOSITHHL.
Ho ecmt BO3HHKHYT COMHEHHs, IpOBepbTeé HX pasieNbHO OMMETPOM.

IMpeo6pasosaTess YacTOTH — HanOoJee COXKHBIH KacKal cymepre-
tepoiuua. OH K TOMy ke TpeGyeT aKKypaTHOrO OTHOMIEHHS K MOHTAXKY
H TOYHOCTH B mnojGope 3aMeHsoluMx Jetajeil. HenoBkoe asmxenue
NasIbHHKOM, OTBeDTKOH HJH InynmoM npoGHHKa HJIH npubopa MoKeT
OKa3aTbCsl POKOBbLIM JJIsi KaTylieK ¥ XKoHJeHcaTopoB. Jlaxe HeGoabluas
BMATHHA, H3THG B M1acTHHAX 6J0Ka KOH/JEHCATODOB INepeMeHHOi eM-
KOCTH MOXET NDHBECTH K BBIXOAY €ro H3 CTPOfA, a H3MeHeHHe B MOH-
TaXE HJIH eMKOCTeH CONpAramiiyX KOHIEHCaTOPOB — K DaccTPoiKe KOH-
TypoB. BoT mouemy npy HCnbiTaHHH HJAH NPOBEPKE 3JeMEeHTOB NpeoGpa-
30BaTes]s HaJ0 BCE BPEMsSI NOMHHTb O TOM, YTO OH — «CEpALE» NpPHEM-
HHKa.

Ycuaureap npomexyrouHodi yactoral (pHc. 19). Kackan ycuienus
TIPOMEIXYTOYHOH JaCTOTbl MO KOHCTPYKLHH Npoile, YeM npeoGpasoBaTelb.
3aech. BCETO TPH OCHOBHBIX 3JeMeHTa: CEeTOYHBIH KOHTYp LsC;, sBAsIO-
WHAcR OAHOBPEMEHHO BHIXOAHLIM KOHTYPOM InpeofpasoBaTess H BXOn-
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HBIM U8 ycuaureds, damna 6K4IT (J1p) u ee aHomuslit KoHTYp L. C,, Ha-
CTDOCHHBIH HAa NPOMEXYTOUHYIO YacToTy. B Kackage K ToMy e Her
nepexsoJaTeneii, TPyHUIHXCS AeTaJjel, HeHCNPAaBHOCTb KOTODHIX MOrJa
6bTb NpUYHHOHA HeueTKoH paBoTel mpeoGpasoBaTess.

Ha anose namnbl (10 OTHOWIGHHIO K IHACCH) OOAXKHO OBITH NMOYTH
NoJIHOE HanpskeHHe BHIIPAMHUTeNs nocjie QUAbTPA (CONPOTHBJAEHUE Ka-
tymxn L, Mano), a Ha 3KpaHupylollle#t ceTKe, KakK W Ha TaKOM e
SMEeKTpoNe JaMnbl JI; (feHTeNp HaNpPsKeHHA IJs LeNell SKpaHUpPylo-
IUHX CeTOK 06enx Jiamn o6iuil). OTCYTCTBHE HaNpsDKeHHs Ha aHOJe
MoXKeT ObITb TOJIBKO M3-3a 06pblza B KaTyuwlke L, MM NJIOXHX KOHTaK-
TOB B ee BbIBOJAX (LPOBEPHTb OMMETDPOM NDH BBIK/JIIOUEHHOM MHTaHUK).

I'osopst 0 nposepke wencit npeoGpa3oBaTedss UACTOTbE, MbI PeKOMEH-
0BaNH 7Torja BPeMeHHO 3aMKHYTb HaKOpPOTKo KoupgeHcatop (g Coe-

JnanTe 3TO M ceffuac (mepeMbluka a

Ha pwuc. 19), 4uTo6bl HuXKEHH (HO

My 1956 cxeMe) BbiBoA KoHTypa L3Cs coenn-

HSJICA C KaTOAOM JiaMIbl He uepes

pcio nenb APY, a Tosbko uepes pe-
sucrop Rip.

Urobst y6eqUTbCsT B TOM, 4TO Ha
BXOJA YCHJHTeAs IPOMEXYTOUHOH
YACTOTBI INOCTYHNAIOT CHTHAAB  OT.
npeo6pasopartens, NOAK/IOYHTe na-
pajnenpHo eMy (BHIBOJ JaMmIbl 6—-
maccH) TejeoHHHH TNPoGHHK (c
IertekTopoM). IlpHeMHuK HacTpoiiTe
Ha KaKylo-TH60 pajHOCTaHUHUIO, CHT-
Hasbel KOTOPOH XOpOIIO CABIUIHBE B
Bame#l MecTHOCTH. FpomxocTe pa-
6oTel npo6HHMKa OydeT TaKodl e,
Kax NpH BKJIOYEHHH €Tr0 Ha BBIXOA
KRR npeoGpasoBatenst. 3ateM npo6GHHK

7718 TIOJKJIOYHTE [apaniefbHo KOHTYpY
L;Cs. Ecnu ycuautens, paboTaer, TO

Gz

Puc. 19. Cxema kackaZga ycule-  remepb TedetOH AOJKEH 3ByYaTb

Hist MPOMEKYTOUHOH 4acTOThI, SHAUUTENBbHO TPOMYE, 4eM NpH M0f-
K/I0YEHHH NPOGHHKA KO BXOLY YCH-
JTHTEJISI.

A ecad ycuauTenb He paboraeT? HeHcnpaBHo#l MoxeT GBHITh Jamna
H3-34 TOTEpH 3MHCCHHM HJM 3aMbIKaHHA ee 3JeKTpoAoB. Ilonpo6yiire 3a-
MEHHTb ee. A ec/lH M ¢ HOBOH JaMnoii Kackajy He paGoraer? Torma mo-
eT GbITb OJHO H3 ABYX: NPOOHT uAx HMeeT GOJBUIYIO YTeYKy KOHIEH-
catop C4 uaH cropen pesucTop cMemieduss Ry O6e 3TH geTanu Jerko
NPOBEPHTh C MNOMOMIBIO OMMeTpa.

Ilepen nposepkoit KouAeHncatopa Cy OZHH H3 ero BBIBOAOB HAfo OT-
nasTe, I1Ha4e OMMeTD HOKaxeT CONPOTHBJEHMe KaTYWKH L,

HoBblit KepaMHUeCKHH HJH CJIOASHON KOHLEHCATOp [O/XKeH ObiTh
TOYHO TaxKoH »Ke eMKOCTH, KaK u 3aMeHsieMbli. Uro ke Kacaercss HOBo-
TO pesuctopa cMellledus (Ry;), ero conpoTueJjeHHe MoxeT O6uiTb Ha 10—
15% MeHblIe HAH Goablue CTaporo.

JerexropHbii Kackap (puc. 20) — Haubosee NpoOCTOe 3BEHO NpUEM-
Huka. OH nepectaer paGoTaTb TOIBKO B TOM CJAy4as, eCld CaM JETeKTop
(B nanHOM Cjyyae TPHOJM, BKJIOYEHHBIH AHOAOM) IO KaKOA-TO NPHYHHE
OKaxercs HeucnpasubiM. M ecan B MOHTaxke Her sIBHBIX 3aMbIKaHHH
HJH Hefo6pOKAYeCTBEeHHBIX INaek, TO HHYEro APYroro, Hapyllaiolero pa-
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60Ty Kackana, CAYYHTbCA He MOYKeT, TaK KaK TOKH M HalpsKeHust
31ech MaJsl,

IMpennonoxuM, yTo Ta wacTb JaMNbl, KOTopasi paGoTaer B JeTek-
TOPHOM KacKaje, YTPaTHAAa 3MHCCHIO WJIH 3aMKHYJHCb €€ 35JeKTPOLbl
BHyTpU 6annoHa. flamny MoxHO 3aMeHHTh, Ho MOXKHO MOCTYHHTb HHa-
ye: BMECTO JIaMIbl MeXAY THe3faMu 6 ¥ 8 (uau 7 ¥ 8) BRAUKHTL JOGOH
TOYEUHBIH AHOA, a MeXAY NPOBOAHHKOM, HAYIIUM K llepek/aouarenio [l
" waccu,— TenedoH. Ecnmy B TenedoHe CAbUIHBL CHI'HAAB pajuoCTaH-
UMM, 3HAaYUT BepCHsi O HEroJHOCTH JlaMNbl MOATBEpAHaAch, Takum e
BK/IOueHHeM TelleoHa MOXKHO NpoBepHTh paBoTy BCero Kackaga c JaM-
NOBBIM  J€TEKTOPOM.

Uame 6biBaeT HHoe: MpHeMHHK paboraeT ¢ mepe6osMu, ¢ NOCTODOH-
HHMH TpecKaMu. BuHOBEH B 3TOM He JeTeKTOPHBIH KacKaj, a KOHTAKTbi
nepexawyarens [l;, CTOHT COEAMHHTD
Mexay co60oH NpOBOAHHUKH, HAYLIHE OT
pesucTopoB Ry 1 Rig K mepekmouatenio
(puc. 20, nepemblyka @), KaK TpECKH
npomnajatT. B sToM ciyuae tpymmuecs
KOHTaKTbl MepeKJIuaTesst Haio MOAO-
THYTb, 4YTO6B OHH ILIOTHEE MpHJErany
APYT K JpPYry, NPOMBITb GEeH3AHOM MM
0/1€KOJIOHOM.

Cucrema APY (puc. 21) cBsasana ¢
AeTekTopoM. HamoMHuM npuHUMn nedt-
CTBHUA ee. ¥NpaBasollas CeTKa rentona
aamns! JI; coeauHeHa (Mo TMOCTOSHHO-
MY TOKY) CO CBOHM KaTOLOM uepes pe-
sHcTOpbl Ry7, Rig M 1nenb jperektopa (Rs,
Ls n nebifi Tpuoa namiet JI3, BRIOUEH-
HEIA AMOJOM), a YNpaBAsOINas ceTka
Aamnet JI; CO CBOHM KaToJLOM — uepes
KaTymky Ls, pesucrop Ris, TY XKe uenb
ZeTeKTopa H pesuctop Ry. Ilpu orcyr- Puc. 20. Cxema gerekTopHOro
CTBHH CHTHa/la paZHOCTaHIMH TOKa B Kackana.
nenH Jerekropa HetT. Ilpu npueme cur-

Ha/0B DaJHOCTAHIHUH B LENH AETEKTO-

pa MosIBASIETCA TOK, NyJbCHPYIOIUUA C 4acTOTOH curHana, [locTosHHas
COCTaBJIAIONIAA ITOTO TOKA CO3/LAET HA HHXKHeM (N0 CXEMe) KOHIe pe3H-
cTopa Rg HeKOTOpHIl (HeGOMLINOH), H3MEeHAMHMICT 10 BeNHUHHe OTpH-
naTenbHHH noTeHHHan. ITockonbky ynpaBasioliMe CeTKH HePBBIX IBYX
JIaMN CBSI3aHLl € LETEKTOPHOM Henblo, Ha HHX, KPOME NPHHATOTO BBICO-
KOYacTOTHOTO CHIHa/la, W3 3TOH leNH MNONAeTCst OTPHHATeNbHHIH MOTEeH-
uxan. Yem CHIbHee CHIHaJbl NDHHHMAeMOi pajHOCTAHLHH, TeM 3HAYH.
TeJbHee OTPHLIATebHbiA NOTeHI WA Ha yNPABARLUIHX CeTKaX JaMIl, TeM,
CJel0BaTeNbHO, MeHbille ycuseHue, M Haobopor, ¢ ocnabuenreM curHagia
palHOCTaHIMY OTPHIATeNbHbI MOTEHIHA! Ha YHPABJSIOUIHMX CEeTKAaX
JlaMIl yMeHbuiaeTcs, a yCHJaeHHe Bo3pacraer. Takum ofpasom, ycH/eHHe
BBICOKOYaCTOTHBIMU KacKajaMH He OCTaeTcst NMOCTOSTHHLIM, 4 H3MeHseTCs
B 3aBUCHMMOCTH OT BE/HYHHBI CHTHaJO0B, B pesyabrarte pae NnpH CHALHHX
3aMHPaHUAX, BbI3bIBaeMbIX OCOBEHHOCTBIO paclpocTpaHeHusi pajHOBOJH,
YPOBeHb CHTHa/lla Ha BhiXxoAe NpPHEMHHKa OCTaeTcsl NPHMEPHO OLHHAKo-
BuM. Tak ocylmecrsasercs aBTOMAaTWyeckasi PErYJNHDOBKA yCHJEHHS.

Kakie MOrYyT BO3HUKHYTb HapyuleHuss B paGore cucteMbl APY? Mo-
XKeT MOABHTbCA CaMOBO30yXkAeHne BBICOKOYACTOTHOH 4YacTH NpHeMHHKA,
NpofABJsAIOLLeecT B HENPHATHOM CBUCTe, WCKaxKalolleM nepejauy, ITpnui-
HOH o6bluHo ObIBaeT Masasd eMKOCTb WJH HapyllleHHe COeIHHEHUA ¢ wac-
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c# KonleHcaTopa Cio, KOTODHIH IIpeJOTBpallaeT NPOHMKHOBEHHE BBICO-
KOYacCTOTHOH cocTaBJAlOlledl OT MAeTeKTopa BO BXOJHbie LEMH JaMu.
CTOHT NOAKJIOUHTH NAPAJIEJNbHO KoHAeHcaTopy Crp ApYyrodf KOHAeHcaTop
TAKOH K€ "eMKOCTH HJH 3aMKHYTb €ro HaKODOTKO, KaK caMoBoaGyxie-
HHe mpeKpallaeTcA. :

Ho, 3aMblkas, HaKOPOTKO KOHAeHcaTop Ciaz, Mbl TeM CamblM COEIH-
HAeM YHODaBJSIOllde CeTKH JaMIl ¢ HX KaTOLAaMH He yepe3 Liellb JETEKTO-
pa, a TOJbKO Yepe3 3JieMeHTH LeNtefl YyIPaBIAIOWHX CETOK: Rj7—.0ds
aamnsl JIy u Ls— nas aaMmne JIo. B 3ToM ciyuae mepecraer HmeficTBo-
Bath cHcteMa APY M rpoMkocTb yXe He NOJJEPKHBAETCS .IOCTOSHHOM,
Tak MMeHHO H NPOH3DIIET, ecaH
koHJeHcaTop Cpp oKameTcs ¢
B0JbIIOH YTEUKOH MM KOpOTKO-
B3aMKHYTEIM.

Crnyuaercs, 4To 1PHEMHHK
HayuHaeT paGoTaTh Kak 6bf
Beneiikamy.  IlpuunHa  Takoro
ADBJEHHA — yBeJAU4eHHe  CONpo-
THBJICHHs] pesHcTopa R)3 B LemH
APY. Ecau napannenpHo ey
TIOAKJHOUHTD APYTOH PesHCTOp Co-
npotuBienneM 2—3 Mou, To 3TO
fBJIEHUe MPEKPATHTCA, 4TO IMOA-
TBEPAHT HeoGXOAUMGCTh 3aMeHbl
cTaporo pesucropa HosbM. Hop-
MaJjbHas paora npueMHHKa BOC-

Puc. 21. Cxema cucremsl APY CTaHaBJHBACTCA M NDH SAMKHY-
(AMOX JeTeKTOpHOTO KacKaza TOM HaKOPOTKO pe3HcTOope KRig.
NOKa3aH KaK JIeTeKTop) Ho ocraBaste ero Tak He cie-

IyeT — nepectadeT JeHCTBOBATH
cucTema APY.

QoH TepeMEeHHOr0 TOKA H NapA3UTHAA reHepalLHA Ha HH3KOH YacToTe.
[lepBast u3 HUX NpPoABAAET ceGsi DOBHBIM, YTOMJISIOUIHM CJIyX 3BYKQM
HH3KOTO TOHa B TPOMKOrOBODUTENE, BTODAasi— CBUCTOM HAH BOEM,
a HHOTJa NOSIBJICHHEM 3ByKa, HANOMHHAIOUIETO 1IyM paGoTalomero
MOTOpa.

[TpHuMHONR TaKMX HENDPUATHBIX SBJIEHHH MOTYT ObITb HeHCHOpaBHOCTH
B ycunTese HH3KOM YacToThl MAH B (GWAbTpe BbUpaMuTead. UTobH
YTOUHHTD, KaKaf M3 YTHX uacTefl DpHeMHHKa CTajJa NMPHYMHOH TOABAECRHA
$ona mepeMEHHOro TOKA, COGLMHHTE KAJOM OTBEDPTKH BHIBOJ yIPABIIO-
el CeTKH BBIXOIHOH JaMusl ¢ wwaccH. Ecan ¢pod HCYE3HET, BHAUUT APH-
YHHY €TO MOSIBJAEHMS Halo HCKAaTb B CETOYHOH ILlelH MepBOH JIAMIEl ¥CH-
JIHTENs, & €cqil He HCYe3HET — B (PHABTpe BBIHPSAMHUTEJNIA. :

UTo BO BXONHOMH lENH YCUJHTENst MOXET ObITb NpHuuHO# ona? Ha-
BOJKH B ee NMPOBOJHMKAX NEPEMEHHOI0 TOXKAa M B NEPBYIO OYepelb B TMPO-
BOJHHKe, HAYIUEM OT mepeksioyatens [I, K DeryjasTopy TPOMKOCTH Rjs.
Hecnywafino nenb ynpaBisiollell .CETKH 3TOH AAMIb! HeJaiOT BOSMOMKHE
KOpoye, 3KPaHHPYIOT, & 3KpaH COeAMHSIOT ¢ maccH. C 3TOH Ke HeJbo
COEIHHSIIOT ¢ IUACCH M KOPIYC DPEryJaTopa IPOMKOCTH (a ecid Hailon
JaMmbl METaVIHyecKud, To ¥ ero). M ecau Hapymuaach WAH yXy[XHIH-
Jlach 3KPaHHPOBKA, ceTOYHas UeNb yiKe He GyAeT orpaxjeHa .0T BAAE~
HHSl Ha Hee MEPEMEHHOT0 MATHHTHOTO MOJA, Co3/laBaeMoro TpaHcpopma-
TOPOM [HMTAaHHS HJH NPOBOLAMH 3JeKTpoceTH. Jaxe He3HauuTeslbHOE
nepeMeHHOe HanpsiKeHHe, HHAYLHpYeMOe B 3TOH ueRH, OyIeP -BMecTe
C NPHHATHIM CUrHAJOM YCcHJIeHO OOGOMMH KAacKajaMH YCHJHTENA HH3-
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KO# 4acTOThl, Co3flaBasi B TPOMKOroBopuTene ryfedue. Hajlo, ciefosa-
TeJIbHO, MPOBEPHTE SKPAHHPOBKY CETOYHOTO NPOBOJHHKA, NOAajblue yia-
IHTb OT HEro NPOBOJHHKH CeTeBoii 0OGMOTKH TpaHcthopMaropa NHTaHHS.

BeiBator H KypbesHble ciyuan — nonajJaHHe B Lellb CETKH TepeMeH-
HOTO HampsiHeHHs M3 LeMH Hakana JaMll.. Yepes BJaXKHYIO NblIb HAM
HayTHHY MeX/y CeTOYHbIM ¥ HaKaJbHHIM THE3ZaMH JaMIOBOH NaHeJbKH.

Ecnu nyrem coenuHenust ceTKH BHIXOAHON naMIBl C IacCH YCTaHOB-
JIeHO, YTO IpPHYHHOK (oHa fABAsSETCA HEHUCNPaBHOCTb B (HJLTPE BHINpPSH-
MHTENA, TO ClelyeT B NEPBYIO ouepefib NPOBEDHTb KOHACHCATODLI (PHIBT-
Pa, TaK KaK H3-3a BhICHIXaHHSI B HHX 3JIEKTPOJHTAa HX €MKOCTb MOXeT
YMEHbIUHTECA. JTO BelleT K YXYAUeHHIO CLIaXUBaHHSA NYyAbCALHH BH-
OpAMJEHHOTO TOKA, MHTAKOUWIEro aHOAHble Leld JaMn npueMHinka. OTCIos
la H nosBJeHHe toHa.

HozpknwuuTe noouepeHo K KaXKAOMY H3 KOHHEHCATOPOB GHJIbTPA
(cnasasa napannenbHo BHIXOJHOMY, 3aTeM NapajuledbHO BXOAHOMY)
SJICKTPONHTHYECKHI KOHAEHCATOP TAKOH Ke HJH OoJbllell eMKoctd. [Ipo-
najasde (oHa NOATBEPAHT INpeANoNOKeHHe 00 YyMeHbLIeHHH eMKOCTH
KOHJIEHCATOPOB B (PHABTPE BBHINPSIMHUTEN.

* Tor ua KoHieHcaTopoB (a HHOEAa 00a), KOTODHII YTpaTHJ CBOH
3JIeKTPHUECKHE CBOKHCTBA, NOLJEXKUT 3aMeHe HOBLIM, PacCUHTaHHBIM Ha
Takoe xe Wi Ooanilee paGovee Hanpsoxenue (350—400 8). EmKocTs
Ke ero Moxer OniTb GoJibllle, YeM €MKOCTb CTaporo KOHJeHCaTopa, 4YTo
MOBBICHT KayecTBO pafoThl ¢uAbTpa BhinpaAMHTens. KoHcTpykuus ero e
HMeeT HHKAKOro 3HaueHus. BaxKHO JIMIIb OXHO: KODIYC KOHZeEHcaTopa
ALOKEH HalleXXHO COeMHHATbCA C IIAcCH, a H30JMPOBAHHBIN OT HEro Bbi-
BOJ NQAQXUTENbHOH 0OKNaAKH — ¢ COOTBETCTBYIOMIEH €My TOUKOH CcXeMbl
tuabTpa.

TIpuaunofl nossaeHds GoHa MoxeT GbITh YMeHbIUEHHE CONpPOTHBIIE-
HHSl pe3ucTopa Ry HABTPA, H3-33 Yero TaKkKe YXyAUIAETCH CIJIaMH-
BalHe My/bcalMit BHIPAMJIEHHOro ToKa. Halo u3MepuTh CoNnpoTHBJAeHHE
3TOro pesucropa. M eciin oHO OKaxKeTcsl SHAYHTEABHO MEHBUIMM, YeM
NOMXKHKO GhITh, DE3HCTOP 3aMeHHTb HOBbIM, DAacCYHTAHHbLIM Ha TY IKe
MOHIHOCTL (He MeHee 2 8T).

Tenepaliuss MOXeT BO3HMKATH Kak Ha ouyeHb HH3KOM 4acToTe, NMpOAB-
ns7 cefsd «MOTOPHRIM LIEYMOM», TaK M Ha BeDXHHX 3BYKOBBIX 4acToTax,
ApocJaylINBasAch B FPOMKOTOBOpHTe/Ie KAaK cBHCTb, O6a BHIAA reHepaiui
BO3HHKAIOT H3-32 [1apasHTHOH 06GpaTHOM CBA3SH MeXAY BBIXOJHBIMH, H
BXOJAHBIMH HeNsiMH yCHJHITENS.

Tenepamus Ha HH3KHUX 3BYKOBbIX UacTOTaX, KaK U (OH MepeMeHHOro
TOK4, 4Yallle BCero MHOABSAETCA H3-32 YMEHbIIEHHA EeMKOCTH BBIXOLHOTO
KoHJleRcaTopa ¢uanTpa BhinpaMuTens. CTapeHHe 3Toro KoHJAeHcaTopa,
TakuM 06pa3oM, MoKeT ObiTh NPHUMHON NOFABJEHHA OXHOBPEMEHHO ABYX
HENPUATHRIX sBJeHHil — pOHA NEPeMEHHOTO TOKa H I'eHepalHy.

TIpephIBHCTYIO FEHEPAHKI0O MOXKHO YCTPaHATh YMeHbLIEHHEM eMKOCTH
KOHJleHcaTopa cBA3Y C; MeXAY KacKaJlaMH YCHJHTEIS HH3KOH 4acTOTHI.
Ho k atomy cieayer npuberaTb ToJbKO B TOM clyuyae, eciii BBIeyKa-
3aHHbie Mephl He JaJyT MOJOXHUTEAbHbIX De3yabTaTOoB.

Tenepausa Ha BbICIIMX 3BYKOBHX YacTOTax BO3HHKAeT OGLIYHO HpH
MaKCHMaJbHOH rpoMKocTH pafoTbl mpueMHHKa. IlpuunHbI Xe ee MoryT
GbITb pasHble: YMeHbilteHie eMKOCTH HAM IUIOXHe KOHTAKTH B BEIXOAaX
KoHjeHcaTopa Cgy 6/1QEHDPYIONIEro NepBHYHYI0 OGMOTKY BBIXOAIIOTO TpaHC-
topMaTopa; HapylleHHe 35KpaHHPOBKH CETOYHOro INpPOBOJAHHKA KacKaja
APeABAPHTENBHOIO YCHJEHHS] HHM3KOH 4acTOThl Han OJIH3KOTO pacroso-
XKeHHs1 K HeMy I[pOBOJIOB, HAYIHX K T'DOMKOTOBODHTeN, BJjiokupoBou-
Hbil KOHAEHCAaTOp MOXHQ 3aMeHHTb HOBBIM, PAacCUNTaHHbIM Ha pabouee
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HanpsxeHHe He Menee yem 500 6 (uHaue OH MoxeT GBITb NPOGHT Ha-
nprAXeHHeM 3BYKOBOH 4acTOTHi, NEHCTBYIOIUHM B aHOZHOH IleNH BBIXOI-
HOll JlaMnbl NpH GOJbUIOM YCHJEHHH), 5KPAHHPOBKY NDOBEPHTb, a MNpO-
BOJHHKH BXOLHOH M BHIXOJHOH lleneH yCHJIHTens Pa3iBUHYTh NoJaJbile,

MoxcTpofixa KOHTYPOB MPOMEXYTOYHOH YacToThl. Mbl yXe roBo-
pUJIM, YTO BO BpeMA MOHCK2 B NPHEMHHKe HEHCIOPABHOCTEH CEPAEYHHKU
KarylleK M TIOACTPOEYHbIe KOHJAEHCATOpbl KOHTYpOB mpeofpasoBaress
TpOraTh He cJelyeT. IJTo NpeAyNpex[eHHe OTHOCHTCA M K KOHTypam
NPoMeXKYTOYHOH uacToThl, Ha 3aBoje KOHTYDB! NPOMeXYTOUHOH YacTo-
TBl HAaCTPaHBAOT C TNOMOIILIO CHTHA/-TeHepaTopa TOYHO Ha d9acToTy
465 key. 3areM cepleYHHKH 3aKpalIMBAIOT 3MaJjeBOH KpacKoll H TaKUM
0o6pasoM MPOYHO 32KPENJsIOT UX B Kapkacax Kartyulek. CMelleHue cep-
JleUHHKOB BJeYeT 3a co60i pacCcTpoiiKy NpPHEeMHHKA.

Ilpn AnuTeNBHOH 3KcmayaTaluHH NDHEMHUKZ KOHTYDHl MPOMEXYTOU-
HOH 4YacTOTbl MOTYT BCe XK€ PACCTPOHTbCS H3-32 H3MEHEHHS €eMKOCTH
KOHAEHCATOPOB HMJIH CBOHCTB BbICOKOYACTOTHBIX cepAeyHukoB. [lpusnak
pPaccTPORKH — CBHCTHl, LOSBJASIONLHECS] HpH HacTpoliKe NpHeMHHKa Ha
CHPHAJL paJHOCTaHUMHA.

Moxto a4 6e3 cuMrHaJ-reHepatopa NOJACTPOHTb KOHTYPHEl TNpOMeEXY-
TGYHOH  4acToThl? MOXHO, Ho ¢ OYeHb GoJblIOH OCTOpOMHOCTBIO. JiJs
9TOr0 HYXHa JM3JeKTpHyecKasd OTBepTKa. Pyuka OTBepTKM — IJacTMac-
coBas, 560HHTOBas WJAM B KpaiiHeM cJyuae cyxas JepeBAHHAas INaJoyka
anuHod 80—100 mm. HaxoHeuHHK OTBePTKH — NJACTHHKA H3 TOHKOH
cTasH, BBINWJAEHHAdA N0 ¢opMe PHCKM Ha cepjleuHHKax H YyKpemJleHHas
B HPOpE3H TAJIOYKH.

34NOMHHTE TOJOMKEHUSA PUCOK CepAeUHHKOB OTHOCHTEJNBHO KapKacoB
KaTyuek. Korpma 6ynere nolcTpauBaTh KOHTYpPHI, 3amuchiBalTe YHCIO
06OpOTOB CepAeuYHHKOB B KapKacax, 4ToObl B JIOGOH MOMEHT WX MOXHO
6bi10 6e30MHO0YHO BEPHYTh B HCXOAHOE IOJOMKEHHE,

HacTpofiTe npueMHUK Ha pafHOCTaHIKIO CPeJHEeBOJHOBOro AHanaso-
Ha, CUrHaJbl KOTOPOM CJBHLHBI caaee NpyrHx H Ge3 3aMupanail, Ocro-
pOXKHO M MelJIEHHO Bpalllast CepledHHK KaTymKH Ls KOHTypa JAeTeKTop-
HOTO Kackajaa, no6efiTecb MakKcMMa/lbHOH TDOMKOCTH ¢HrHaja 3To#H
painocTaHuuH. He HaMeHSIs1 HacTPOMKY NPHEMHHKa, TOUHO TaK ke NOA-
cTpanBaiTe aHO/HBHI KOHTYD JIaMIbl YCHJHTENs NDOMeXYyTOUHOH wuac-
totet (L4C4), a 3aTem moCJeL0BaTeNBHO KOHTYPh (uabTpa Tpeobpaso-
BaTeabHoro kackana (L3Cs u LyCy). Jlo6uBuiuch HanGO/bLIeH TPOMKOCTH,
clieflyeT MOBTOPHTL MOJACTPOHKY KOHTYPOB B TAKOM Xe MNOpsiiKe A0 N0-
CTHXeHHA ellle Gosbileir tpoMxoctd, Ilocne 310ro mpoBepbTe KauecTBo
HACTPOHKM NPHEMHHKa Ha JAPyrHe DPajHOCTAHURK — CBHCTH JOJKHBI HC-
Ye3HYTb WM ObITh 3aMeTHo canabee. CepleyHHKH Hafo 3aKpacHTb 3Ma-
JeBok Kpackoil. Jlyuilero B AOMAILHHX YCJOBHAX He HOGHTbCA.

IMopcTpoiika BXOZHBIX M reTePOIHHHBIX KOHTYDOB TNpeoGpasoBaTedist
yacTtoTel Ge3 reHepaTopa CHI'HAJOB H JIONOJHHTEJIbHBIX KOHTPOJBHO-H3-
MepHUTEIbHBIX PHOOPOB — IeJI0 CA0KHOE, II09TCMY 3aHAMATHCS HM B 1O~
MallHHX YCJIOBHAIX MBI He peKoMeHAyeM, uTOGH ellle Gosbille He pac-
CTPOHTb TPHEMHHK.

NMPHUEMHHKHU PA3HbLIE, A TIPUHLHUIT TIOHCKA
HEHCNIPABHOCTEH OBIIHH

[MocnenoBaTelbHOCTE M TpHEMBbl OOHaApy»eHHSI HeHCIpaBHOCTeH
B paauoie «Pekopi-61» nmpuemJseMbl IJsi BCeX MacCOBBIX pafHONpPHEM-
HUKOB H pajHoJ, B TOM 4HCJe yCTapeBUIMX cefuac Mofenelt, Hano nuup
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YUHTBIBATE 0COGEHHOCTH NpPHEMHHK4, AMKTYeMble IJ1aBHHM 06pazoM TH-
MaMu PalaHosaMIl, HCIONb3YeMbIX B HeM, CXeMHBIM H KOHCTPYKTHBHBIM
peleHHEM OT/eJbHbiX Y3/0B.

[MokaxeM 3T0 Ha NpHMepe HECKONLKHX MOJeNeil NPHEMHHKOB, OTMe-
yas HX HauGosee XapaKTepHbie OCOBEHHOCTH.

Puc. 22. PaguonpieMuuk «3apsi» 0 BHA Ha ero mAaccH.

Papnonpremuuk «3apa». IDTOT NPHEMHHK SIBJISETCSt MOXEPHH3HPO-
BAaHHOH MOJe/bl0 NpHeMHHKOB «Mockuuy H AP3, BBIycKaBillMXcs MHO-
ro JIeT ¥ INONYYMBIIMX B CBOE BpeMs OOJbLUOE pacipocTpaHeHite,

«3apa» (puc. 22 u 23) — Tpex/aMNOBbIA, NSATHKACKaAHBIR cynep-
reTepo/iiH, NpeiHasHayeHHHH AJs [pHeMa paAuOBellaTe/NbHbIX CTaHLHAN
IJHHHOBOJHOBOTO (723—2000 M) u cpegHeBosHOBoro (187,5—577 M)
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LHANA30HOB, @ TAKMe NJA BOCNPOM3BENEHHA TpaMMOGOHHON 3amHCH OT
npoHrpeiBaTest JaoGQro THma, As Hero B HEM NPelyCMOTpeHhl THeafa
JUIS TOAKJIOYEHHS 3BYKOCHHMATeNs.

TlpoMexyrouHas yacroTa npueMHHKa —465 Key.

Jlamna JI, npuemHuka, paboTaioillags B Kackaje mnpeoGpasoBanig
yactotbl, — THna 6UII1. Jlamna /I, — To xe tuna 6U 1M1, HO BoimosHseT
OHa HHble, YeM IepBasl JaMila, hYHKIUH: ee TeNTOAHAS 4acTh, BKJIOUEH-
Has NEHTOMOM (CMECHTeNbHad ceTKa COe/lHHeHa ¢ KaToJoM), pafoTaer
B KacKajfie YCHJEHHS MPOMEXKYTOYHOM HacTOTbl, a TPHUOJAHAs — B KacKa-
Jle NPelBapHTENbHOTO YCHJEHHS HH3KOH uHacTQThl. B jneTekTopHOM Kac-
KajJe venojwsyercd Toueunbldi guoj tana J2-I1 (), B OKOHEUHOM, Bbi-
XolHOM Kackafe — nentod 6I114I1 (JI;), Baok muraHus npueMHHKa
aBTOTPaHchOPMATOPHE ¢ OJHOHONYNEPHOAHBIM BHIIPSMUTEJIEM Ha JABYX
IVIOCKOCTHHIX Auogax tuma JT-LI27 (e u [3), BR/AOUEHHBIX nocJEN0-
BaTe/bHO. QUJBTP, CIVIAXKHBAIOUWIHA Ny/BCAlHH BHIPAMJEHHOIO TOKa,
06pasyioT pe3HcTop Rz H 3NeKTPOJHTHUECKUE KomzeHcaTophl Ci u Cs.
TonoxHuTe/bHOE HapRKeHHe Ha aHOJBl H 3KPAHHPYIOLIHe CeTKH aamn Jy,
JI; B SKpaHHDYIOHIYIO CEeTKY JaMnbl Jl; MojfaeTcs ¢ BHIXOLA (QHALTPA,
a Ha aHof Jammnbl JI3— co BXojfa ¢HABTpa BEIIPAMHTEN.

Merananueckoe macch, sasolleecs o6IHM IPOBOAHHKOM [IeNed IH-
TAHHA JIaMIl, HMeeT 3JeKTPHUECKHH KOHTAKT ¢ 3JIeKTPOOCBETHTeJbEOH
€eTblo, B CBA3H C ueM INOAKJIOUeHHe K HeMy 3a3eMJ/eHHS HeJONyCTHMO.

B npuHumme 3TOT mpHEMHHK pafoTaeT TaK e, KakK J06oi JaM-
TOBBIA cynmepreTepoAnH 3-ro u 4-ro kiaccoB. Ho oH mo cpaBHeHHIO ¢ ApY-
THMH, CKaMeM ¢ IPHEMHHKOM pafuoJb «Pekopa-6l», HMeeT HeKoTopble
ocoBeHHOCTH. ¥ Hero, HamnpuMep, nepek/oyaTe]b KJAABHIIHBIA (4eThbipe
KJaBHIIH, ¢ IIOMOILbIO KOTODBIX OCYLIECTBJSETCH BKJIOUEHHE H BBHIKJIOUE-
HHe NUTaHMsI, NepekJioueHte JHana3oHoB, NOAKAIOUEHHEe K YCHJNTEI0 HH3-
KOH 4acTOTBH 3BYKOCHHMaTeJs1), JeTeKTHDOBalHe IIPOH3BOJHTCH MOJAYIpO-
BOJHHKOBBIM JIHOJOM, BHIIPSMHTE]b OJHOMOJNYREepHOAHBIH. B npueMHHKe
HeT IJIaBHOH peryauposkd Tem6pa — TeMOp onpe/lessieTCsa eMKOCTBIO
KoHJeHcaTopa Cag, LIYHTHPYIOLIETO INePBAYHYI0  OOMOTKY BBIXOAHOTO
TpaHcopMaTopa, eMKOCTbIO KoHJeHcaTopa Cp3 H CONPOTHBJIEHHEM pe-
auctopa Ry, 06pasyloqiMMH IENb OTPHIATEJbHOH 06paTHOHl CBS3H MexX-
Ay aHoZOM H ynpaBJsiollell CeTKOM BBIXOLHON JaMMmbl,

' aHOJIHYIO Iellb JaMIIE YCHJIMTEJs] HpOMEXXYTOYHOH 4acToTel pa-
Auoant «Pekopa-61» BrAOueH [ABYXKOHTYPHBIH IOJOCOBOH  GHJLTP.
A B aHajoruuyHoM Kackaje NpHeMHHKa «3aps» (UABTD OJHOKOHTYDHBIH
{Lio Co1). BrlmeneHHR UM CHTHAJ NPOMEXYTOUHOH 4acTOThl 4epe3 KOH-
aeHcaTop cBsi3H Cyy mocTynmaer Ha guon J; M AerekTupyloTcss uM. Ko-
Jie6aHusl 3BYKOBON 4YacTOThl, CO3JRIILIMECH B IIENH FeTeKTopa, CHUMAIOT-
csi ¢ JABHXKKA NepeMeHHOTo peaHcTopa Kg, BBIIOJNHSIOUIETO POJib pEryJs-
TOpa TPOMKOCTH, H uyepe3 KoHHeHcaTop cBs3u Cpy IOCTYMAIOT Ha BXOX
YCHJIMTeJA HH3KOH uacToTH H, Kak B «Pekope-61», ycunuBaoTcs obou-
MH ero Kackapamu. Hanpsikenne APV cHHMaeTcs ¢ JeTeKTopa H uepes
peaucTop R4 mojaeTcsi B IENH YNPABJSIOIIKMX CETOK JIaMN CMeCHTEeNs
M YCHJHTEs NPOMEXYTOYHON HacTOTEL

OGpamaeM BHHMaHMe Ha yYaCTOK CXeMbl, OTHOCsLIeHCs K TeTepo-
AHMHY. 37ech HeT KaTyuieK o6paTHOH CBA3M, TAaKHX, HanpuMep, Kak Lg, Lo
H Ly, B «Pekopre-6l». O6bscHsieTcss 5TO TeM, UTO TeTEPOAHH «3apu»
paboraeT no Tak Ha3bIBAaeMOil TPEXTOUEUHOH cXeMe (KOHTYp MOAKJIOUeH
K 3JIEKTPOJlaM JlaMIIhl TpeMs TOUKaMH) ¢ eMKOCTHOH 06paTHOH CBA3LIO.
Karyuwika Lg OTHOCHTCA K KOHTYDY CpeZHEBOJHOBOTO AHanas3oHa, a L;—
K KOHTYDY MAJIMHHOBOJHOBOro JAHanasoHa., HacTpofika ocylilecTBisercs
KOHIgHCATOpOM fepeMeHHOA eMkocTd (g, BXOAfIMM B o6a KOHTYpa.
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Korzna sxiiouen oHH H3 KOHTYPOB, BTODPO KOHTYD IeTeDOAMHA 3aMKHYT
HaKOPOTKO KOHTaKTaMH nepexaiouatens ;.

Meronuka noncka NOBpexieHHil B npHeMHuke «3aps» ocTaercs
TaKo#i e, Kak I npHeMHHKa paauoasl «Pekopu-61»: cHauana, BKJIO-
YHB 3BYKOCHHMATENb, HAJA0 ONPCAENHTh HepaGOTAINIYK HacTb MPHEM-
HHKa, & 3aTeM C NOMOWBIO TeneOHHOTO NpPOGHMKA M BOJBTOMMETpa
_ HCKaTb B Hefl HeucCIpaBHOCTb.

Ha npunuunuanbHoit cxeMe (prc., 23) KOHTPOJbHEIE TOYKH, K KOTO-
pbIM NMOAKAOYAETCS Tele(OHHLIH NPOOGHHK, 0603HaueHH GyKBaMM a — 4;
BTOpOil BEIBOJ NPOOHHKA COGAMHSIIOT ¢ wiaccH. Ha cxeMme ykasaHBl Tak-
XK€ HanpsiXKeHHs, KOTOPbIC AOMKHBI OHITh Ha 9JEKTPOJAX JaMM 110 OTHO-
LIeHAI0 K mmaccH. K Toukam a, 0, e u 3 Tenedon mnopkaoyaercs 6e3
JIOTIOJIHUTE/IBHEIX JeTaJdlelf, K TOuKaM 6, 8 H & — uepe3 KOHJeHcaTop H je-
TeKTOp, K TOUKaM % W u — yepe3 KonjeHncarop. [Toxknwouas renedoHHbI
NPOBHHK MOC/]eI0BATENLHO OT TOYKA @ JO TOUKH L, MOXHO <IPOCTy-
laTh» BCC KacKaibl NPHEeMHHKA, HeHcnpaBHOCTL Ke cledyeT HcKaTb
B TOM M3 HHX, KOTOPHIl He paboTaer.

Pannonpuemnnkn «3apsi» Havyalu CXOAHTb C 3aBOJCKHX KOHBeRCpOBD
OKOJIO JlecATH JleT Ha3ald. 3a 3To BpeMsi BHIpPAaGOTaJMCh pecypchbl 3JieK-
TPOHHBIX JaMn (rapaHTHPYeMbil 3aBOJOM CPOK paboTel aamm 500 ),
MOT' BLICOXHYTb 3JIeKTPOJIUT B SJEKTPOJUTHUYECKHX KOHJEHCAaTopax, a KOH-
TaKThl TepeKkJwuaTenefi M BHIKJIOYaTeJds NHTaHHA cpaboTaTbesl HAM
OKHCJIUTbesl. JIaMnbl nmpuieTcs 3aMEHUTb HOBBIMH (€cH 3TO He aenanoch
paHblLIe), SJCKTPOJUTHYECKHE KOHAGHCATOPHl NPOBEPHTb  (MOAKJAKOYAA
napannenbHO HM KOHJEHCAaTODHl TAaKUX e eMKOCTel), a KOHTAaKTH Mo-
uncTuTh. [TockonpKy neppble [Be JaMmbl OJHOTHIHBIE, TO BO BpeMs Ipo-
BeDKH NPHEMHHKA HX MOXHO MEHATb MECTAMH,

KauecTBo AHONOB BLIIPSIMHTENst NMPOBepsiiiTe c MOMOIILIO OMMeTpa,
DOJKJIOYasA ero moouepefiHo K KaxaoMmy nuony. Ilpu sToM, KoHeuHo,
NUTaHHe TIPHEMHHKA JOJKHO ObITh BBIKJIIOYEHO, & BHELIHAS HENb BbIIpPS-
MHTENIS OTKJIOueHa. PesucTopsl, LIYHTHPYIOIIMe IUOHE, MOXKHO He OT-
NauBaTh — UX CONPOTUBJEHUS 3HAUHTEJbHO GOJbLIE BHYTPEHHHX CONPO-
TUBJICHHH AHOJ0B. B 3aBHCHMOCTH OT MOJSPHOCTH MOJKJIIOYEHUS OMMeET-
pa K aHoay npHOOp IOJKeH B OJHOM ciydae (NJIOC OMMETpa COeMH-
HeH ¢ MJKCOM JHOJA, a MHHYC JMoxa ¢ MUHYCOM HpHGOpa) MOKasblBaTh
Manoc (IeCATKH OM)  CONPOTHBJCHHE, B JPYrOM — GOJBLIOE (HECATKH
KoM). ToT H3 AHONOB, KOTOPHI NPH 06OHX H3MepeHHSX TOKaMXeT OJHHa-
KOBO Majloe MM OAMHAKOBO 60Jbllice CONPOTHB/CHHe, HAJO CUMTATh
HeNPHroAHLIM JJs1 JajbHeflelt paGoThl.

* Huonsr JAT-1127, ucnonb3oBaBiidecs B BLINPAMHUTENSIX NPACMHUKOB
«3apsi», cefiuac Halla NPOMBILIEHHOCTb HE BHINYCKaeT. Bmecro HHX
B BHIIPSMHTENC MOXHO NPUMEHATb AHoiasl Tuma J7)K.

B 3akawoueHne pasbepeM Takoil CpPaBHUTENbHO pelKHH, HO Xapax-
TCDHBIH /I NMpHeMHHKa «3apsi» clydad: CTOMT BCTAaBUTb BUJKY NpDHEM-
HHMKa B THe3Jla LITENCEeNbHOH PO3eTKH, KaK TYT e NeperopaeT KBapTHp-
HHf IpefoxpaHHTeab. [laxke NpH Pa3OMKHYTHIX-KOHTAKTaX BBIKJIOUATeNs!
nutanusa! [lpuunna? Ecay HeT 3aMBIKaHHsA B TOKONOABOMSLIEM LIHYpeE,
TO NPHYMHA OJHA — NpoGuics KonleHcaTop Csy, CHHXKAWOMIHA NOMEXH,
NPOHHKAKOHe B NPHeMHHK H3 ceTH. [Haue neperopen 6bl npepoxpanu-
Teap 61oka nuTaHus, OMMeTP, NOAKAIOYEHHBIN K OTMasHHOMY KOHJeH-
CaToPy, MOIATBEPIUT 3TOT BHIBOL.

Ecan He okaxeTcs KoHAeHcaTopa Ha pabouee HanpsixeHHe He MeHee
600 8, npueMHHK MoxeT paboTaTh ¥ 6e3 Hero.

Papuonpuemnuk «Ctpena» (puc. 24 u 25). DTOT NpHEMHHK, Kak.
H «3apsi», pacCuUTaH Ha NMpHeM paJMOCTaHUUH MJIHHHOBOJEOBOro (723—
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2000 ) u cpenneBosiHOBOrO (187,5-—577 M) NMana3oHOB W BOCHpOH3Be-
JeHHS TPaM3amicH NpH MOMOLIM MOAK/I0UaeMOro K HeMy 3BYKOCHHMaTess.
IlpoMexyTouHas uactora Ta e — 465 key. B «Crpene» paforalor Te
K€ MPHEMHO-YCHJHTEIbHbE Daju0IaMnbl U JHOM, YTO II B HPHEMHMKe
«3aps», W BHINOJHSIOT OHM Te Xe GYyHKHHH: B NpeofpasoBaTele, YCHIH-
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Puc. 24. Pagnonpuemunk «Crpesa»,

Tesle NPOMEXYTOUHOH YAcTOTHl H KacKaje NpPeABAPUTENBHOIO YCHACHHS
HH3KOM uacTOThl — TpHoA-rentoas 6UIIT (JI; # JI3), B AeTeKTopHOM
Kackale — TOUeUHbII NOJYNPOBOAHMKOBBEA auon tHna J2-I (I;), B BH-
xoaHoOM Kackaje — nenrox 6I114[1. Tak uro «Crpesna» W «3apsi» —

«G/IU3HENBI»,
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Yem pasauyalorcss oHH? B npuemanke «Crpena» cBs3b aHTEHHOM
HeNd ¢ BXOAHBIMH KOHTYpPaMu npeoBpasoBaTeilsi He HHAYKTHBHAA, Kak
B NIpHeMHHKe «3aps», a eMKOCTHas — yepe3 KoHAeHcatop Cj. erepomun
«Ctpenp» paboTaeT HO cxeMe He C EMKOCTHOIl CBf3bIO, KAK B IDUEMHHKC
«3apsiy, a ¢ HHAYKTUBHOK 0GPaTHOfl CBSI3bI0 — Kak B NPHEMHHKE DALyo-
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Pic. 25. Tlpunuunnansias cxema paanonpuemunka «Crpenas

Jbi «Pekopn-61». B 6soke nuTaHHs npueMmuuka «CTpesia» HCHOMb3yeTCs
He aBTOTpaHcHOPMATOp, Kak B «3ape», a TpaHchopMaTop — Kak B «Pe-
Kopde-61», uro mo3poJ/sieT MOAK/OYATL K NPHEMHHKY 3a3eMJIEHAe.

B npuemuuke «CTpelia» HECKOJIBKO CJIOXNHEE, YeM B NMpHEMHHKe «3a«
psi», OCYyUIeCTBAsETCs BKJIOUCHHE M BLIKJIOYeHHe NHraHHs, 3BYKOCHHIMas
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Tesst, NepeKJioueHHe NHAna3oHoB. Bceero B HeM TPH CEKUMH KJaBHIIHOTO
nepexkayatens: kaasuma JB — nepexmiovatens [1;, o6beguHsAOMHMH
KoHTakTHbie rpynnsl I—III; knasuma CB — nepexmouartens [1;, o6benu-
HAIOMWMMHA KOHTakTHHE rpymmsl IV—VI; knasumia Bbika — NepekanyaTensb
Il3 ¢ kourtaxTHo# rpynmoit VII (Ha cXeMe KOATaKTHble TPYNibl MEPEKIIO-

My 6110 1306 R22x J60401 +2008

Rz rl‘j; Qg
912

TTTTT A4

p
As Jlg P 79 le

-

PR L' Tzz
~Lems

(K/1apHILHBIY MepekaI0YaTelb B MOJMOKEHH « BBIKIIOYEHOD).

yarenell HaxoAATCS B MNOJOXKeHWH «BolkmoueHo»). Ilepsble asa mepe-
KJIOyaTeqsl MeXaHKYeCKH CBfI3aHBI C TPeTbUM IepeK/iouaTeleM: IpH
HaxkaTuH KJaBumiu J{B uam CB aBTOMaTHuecKH BK/KOYAETCS [HUTAHHE
npueMHuka. Ilpn HaxaTuu KnasHilln Bbik4 KOHTaKTHBlE TPYNILl Iepe-
KayareJell BO3BpaIlalOTCs B HCXOAHOE MOJOKEHHE,
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Haa BocmpoH3BelenHa TIpDaM3alWcH HaJo ONHOBpeMeHHO HaXaTh
xnasuiun 4B u CB. Tlpu 3ToM 3BYKOCHHMaTelb MOAKNIOYAETC K BXOAY
YCUJHTes1 HU3KOH 4acTOTHI, a BXOJAHBIe KaTYWIKH NPWEMHHKA 3aMBIKAIOT-
¢l HAKOPOTKO, YTO HCKJIOYAeT NOMEXHM BOCMPOH3BENEHHIO TDaM3amucH Ha
cJlyyafi HacTPOHKH NPHEMHHKA Ha Kakylo-au6o paayuocTaHiuiwo.

Ta6iuua 3aMblkadHd KOHTAKTOB TPYNN IepekaioyaTenell IoMelileHa
Ha puc, 25,

Karymku Ly, Lg u Lg— naunnoBoanosble, a Ly, L; u Ly — cpenne-
BoJHOBbe. Korfa Ha)kara KsaBHIIa AJIHHHBIX BOJH (3aMKHYTHI KOHTaK-
5 I ud, 4u6, 11 nl2 14ul5 17 u 18), Bo BXojHyW 1ens Ipeobpa-
soBatenss BKJO4eH KOHTYD LoCiCs, B Lemb ceTKH TeTepofinHa — KOHTYp
LeC1oCiC15Cy, B aHOmHylo uemb retepopyHa — Katymka Lg B sTo
BpeMst cpeaHeBoaHoBEE KOHTYpPH L3sCy u L;C5 3aMKHYTH, a KaTylika Lo
oTkJouena. Korfla xe Hamarta KJaBHIUA cPEAHUX BOJH (3aMKHYTHI KOH-
Taktel 2 u 3, 5 u 6, 10 u 12, 13 u 15), 10 paboTaOT TOJNBKO KOHTYpHI
3TOr0 JHanasoHa, KOHTYDbl AJHHHOBOJHOBOTO JHalla3oHa 3aMKHYTH,
a xarymka Lg oTKawouena. IlnaBHasi HacTpoiiKa BXOJHOTO H TeTEpPOAMH-
HOTO KOHTYPOB ocyulecTBJsiercs GJ0KOM KOHAEHCATOPOB NEepeMEHHOH eM-
KoctH Cs 1 Cys.

Karyuiku Lg u Ly (Takux xaTyluexk Her B OpHeMHHKe «3apsi», HO Io-
Jo6GHble KaTYIIKY ecTh B npHeMHHKe «Pekopa-61»), cBsi3aHHBle HHAYKTHB-
HO C TeTepPOAMHHHIMH, — KaTYMKy o6paTHOM CBs3H, Gaarojapd KOTOPHIM
TeTepoJAHH Bo36yXKJaeTcsl H TeHeDHPYeT BCIIOMOraTe/bHEle KoJeGaHus
BBICOKOH 4acTOTHL

Css13b aHTEHHB ¢ BXOIHHMH KOHTYpaMH npeo6pasoBaTellsi ocyllecT-
Basiercs yepe3 KoHpeHcatop Cs;. EMKocTh 3TOro KoHIeHcaTopa 3HauH-
TelbHO Godbile eMKOCTH KoHJeHcatopa Cs, MO3TOMY OH NMpaKTHYECKH He
BJIHSIET Ha HACTPOMKY KoHTypa. Pesucrop R;-— BcllOMOTaTeqbHBIN 3Je-
MEHT BXoAHOH nemu npueMHMKa. Koutyp L;C; B aHTeHHOH ueny, Kak
# KoHTyp LiCioRy B pammose «Pexopa-61» miu L;Cy B npuemHuke «3a-
psi», HACTPOGHHHIN Ha uacToTy 465 Koy, cHHXKaeT MOMeXM pajHonpHeMy
OT CUTHAJNOB CTaHUMi, paboTalOWHX Ha YacToTax, OJM3KUX K NpOMe-
JKYTOUHOH.

Ycunurenb NPOMEKYTOUHON YACTOTH! 3TOrO NPHEMHMKA aHAJOTHUeH
YCHJHTENIO npHeMHHKa «3aps». ToNbKO TaM HanpsiKCHHe cMelleHHs Ha
YNPaBJSIOIEA ceTKe TeNTOAHOM wacTH Jaammst JIp ompenessercsi curia-
aoM APV, 3iech ke HauajpHOe HANpsKeHHe Ha YIpPaBJSIOWIEH ceTKe
JaMIBl co3aeTcsi ¢ MOMOLIBbIO KaToJHOro pesucropa Rg Cospamouleecs
Ha HeM HampsiKeHMe MOAACTCA M Ha YIPABJAIOUIYIO CeTKYy TPUOIHOH
uactd Jiamnet JI; (uepes pesucrop R;) KacKana NpeABAPUTENLHOTO YCH-
JICHHsl HH3KOH 4acTOThl (B NpHeMHHKe «3aps» HeGOJIbIIOe OTpPUUATe/bHOE
Halpsi2KeHHe Ha ceTKe TPHOAHOH uacT JIp Mojyyaercs 3a CUET CeTOYHOTO
TOKa, pOTeKaollero yepes GoJplioe cOMPOTHBJIEHHe pe3ucTopa Rig).

B npuemunke «3apa» cBsi3b YCUAHTeJs NPOMEXYTOUHOR YacTOThI
C LIeTEeKTODHBIM KacKaloM — eMkoctHast (KoHAeHcatop Ca). 3lech xe
OHa MHIYKTHBHas (Kak B NpueMHHKe paiuoibl «Pekopa-61»), Tak kax
HCIOJIB3YETCs ABYXKOHTYDHHI mosocoBolt ¢uiaptp (LyoCrg— L;;Cas)

C 6noKOM NHTAaHHs 3TOTO MPHEMHMKA BBl yXKe 3HAKOMBL OH TaKofl
Xe, Kak 6JIOK MUTAHKS Mo cxeMe Ha puc. 7, 6. ToabKo 3Aech napaJiIegbHO
NOBBINAIOUEH OOMOTKe MmoikJ/oueH KoxiaeHcatop Cy. Poab 3Toro Kol-
JleHcaTopa Ta e, 4To KoHaeHcaropa Cs B G/IOKe MHUTaHUS «3apu».

Kakune HemosajkH MOTyT NOSIBHTbCS B 0JIOKe NMUTaHHA? B ocHOBHOM
T€ XKe, YTo M B 6/0KaX NMTAaHHS NPHEMHUKOB «3aps» M pamxoin «Pe-
KOpA-61»: KOpOTKOe 3aMblKaHHe BBINPSIMHTENs, HANPHMED, uepe3 OfHH U3
NPOGHTEIX KOHAEHCATOPOB (MILTPA (NPOBEPHTb OMMETpPOM); 3aMHKaHHe
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B NeNsX MAH BUTKOB Ji060i M3 06MOTOK TpaHciopMartopa, B TOM uucae
yepe3 npoGUTHI KoHAeHcatop Ca; (neperopaer npefOXpaHHTeb HIH
TpaHcopMaTop NeperpeBaercsl Aaxe TOr[a, KOrAa OTHAsIHB BCe HAYLLHE
OT Hero NpOBOAHUKH).

KopoTkoe 3aMblKaHne BO BHeUIHefl Len# BHIIPSAMHTENs, HanpHMep,
yepe3 npoOHbE KoHAeHcaTop (g Ha BhHIXOAe (HALTPA HJM 3aMblKaHHE
aHOJHOH OOMOTKHM BBHIXOAHOrO TpaHc(opMmaTopa Ha ceplAeyHUK (mpoBe-
PUTB OMMeTpOM) OOGHYHO CONpPOBOXKAAETCsi NeperpeBoM pesiicTopa Ris
¢uabTpa BoIIpsMuTenss (o6yrymBaercs) M aHOAA KeHOTpPOHa (packa-
JisieTcs JoKpacHa),

Ileperpyska BbINpSIMUTENSI, BhI3biBaeMass KOPOTKHM 3aMblKaHHEM
B €ro BHeIHefl nelu, HHOrJa NPHBOAMT K NOTEpe 3MHCCHH H AaXe Iepe-
rOpaHHI0 HHTH HaKa/la KeHOTpoHa. B mnepBoM cilyyae rocsie yCTPaHEHHs
3aMBIKaHHs HHTb HaKaJla KeHOTpOHA CBeTHTCst (BHAHO yepe3 CTeKJsHHbLH
6aJlJIoH), HO HanpsKeHHe BHIIPSMHUTENA De3Ko nanaer. Bo BTOPOM ciy-
yae HHTb HaKa/ja KeHOTPOHa He CBETHTCSl W, eCTeCTBEHHO, BHIIPSMHTENb
BooOllle He paforaer.

TlpuuuHO#l HeHCNpaBHOCTH BHIIPSMHTENS MOXKeT OLITb TaKKe NPOHHK-
HOBeHHe BO3AyXa BHYTpb GassioHa KeHoTpoHa. IIpH3HaK 3TOro HempHAT-
HOro siBJEHHSI — NOsIBJeHHe B 0aslJloHe KeHOTpOHa roJy6oBaToro ceeue-
Hist, TakoH KeHOTPOH NOAJIEXKHUT 3aMeHe.

MoXHO /M KeHOTPOH 3aMeHUTb IJIOCKOCTHBIMH JaHopaMu? MoxHo.
Hanpumep, aBymMsi anogamu tuna J7)K, BKAOUHB HX NOC/ELOBATEJBHO,
KaK 3To cleJaHo B BHIpsiMuTene «3apu», Man caenate BeUIpsAMHTENb
IBYXIMOJYNEPUOHEIM, HCNOJB3YSl AJs 3TOH IeJH NaKeTHbI ceJeHOBbiH
BhoinpsiMutens ABC-80-260 — xak B BolnpsiMHuTede paaHoJbl «Pekopa-61».
IlpieMHHK cTaHeT SKOHOMHYHeEe, TAK KaK CHH3KTCA pacXoj TOKa Ha mi-
TaHHE HHTH HaKa/la KeHOTPOHA.

OGHapymeHHe HEHCNPAaBHOIO ydacTKa B CaMOM MpHeMHHKE HIET
C IOMOIIbIO MPOGHHKA B TOM XKe NOpsAKe, KaK H B APYTHX NpPHEMHHUKAX:
HH3KOYACTOTHAS YacTb — NPH NPOHIPHIBAHUM TPAMIVIACTHHKH, BBHICOKOUa-
CTOTHAsi — MO cHrHaNaM pajHocTaHuHA. UToGH NpOBEpHTHL TeleOHHBIM
npo6HUKOM NOCTeA0BaTeIbHO BCe Kackajbl MPHEeMHHKA, HAUHHAA C BXOAAQ,
OMH €ro UIYN COEAMHSIOT ¢ IIACCH, @ BTOPOR INOAK/OYAKT K IPOBOL-
HMKaM- COOTBETCTBYIOUIMX lerell NpHeMHHMKa (TOuKM @—u Ha puc. 25).
ToaknouHB NPOGEHK K TOUKE &, NPOBEpSIOT BXOJHbe IeNH mnpeobpa-
30BaTe]s 4AacTOTH (KaK AeTeKTOPHBI npHeMHHK)., Ecin oAMH M3 AHana-
30HOB paGoTaer, a JpYyrof HeT, HEHCIPABHOCTb CJISAYET HCKATb B KOH-
takraeix rpynnax I uw IV mepekmouareneit [1; u I, UToGbl NpOBEpHTH
KOHTYDBI KaX/0ro 3 AHaNa3oHOB, NDOGHHK NOAK/IOUAIOT HENOoCpeaCTReH-
HO K KaTylIKaM.

Moakawouesnem npoGHuKa MOC/ie10BaTeNbHO K ToukaM 6, 8, ¢ (depes
KOHAEHcaTop ¥ IeTeKTop) mpobepsieTcs paboTa mpeo6pasoBaressi H ycH-
JIUTeNs MPOMEXYTOUHOR uacToTh. [IpH MOAK/OUEHHH NPOOHHKA B TO4-
xe e TeJethOH JOMKEH 3BYYaTh 3HAUHTEJBHO IPOMUE, YeM MpPH MOAKIIO-
YeHHH NpoGHHKA K TouKkaM 6 H 8.

B cBssu c Tem, uTo B mpeobpasoBaTelne YacTOTH npueMHuka «Crpe-
Ja» TPYUMXCH KOHTAKTOB CHCTEMbl MeDEKNIOueHHsi BXOAHBIX H TreTepo-
JMHHbIX KOHTYDOB S8HAYHTeNbHO Gosiblle, YeM B mpeobpasoBaTesie YacTOTH
NpHeMHUKA «3apsi», YHCA0 BO3MOKHBIX HEMONAJOK BO3pacraer. 310 HAAO0
YUUTHIBATH pH OTBICKAHHH HeHcmpaBHocTell B npeoGpasoBaredne.

Jlnsi IpoBepKH LeTeKTOPHOro Kackaja NpoOHHK NOAKJIIOYAoT K TOY-
Ke 0. B cBsizu ¢ TeM, 4TO BHICOKOYACTOTHHIA CHTHAJ K AETEKTOPY MOAaer-
sl ¢ KOHTypa npoMexyTounoit yactoTst (Ly;Cas), HeMCIpaBHOCTL MOMeET
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oKa3aThbcsl ¥ B 3TOM KOHTYPE, HAanpHMep oOpDHB B ero BLIBOAaX (mposes
PUTb OMMETDOM).

IMopknoueHus NpoGHHKA K TOYKAM e, o U 3 (4epe3 KOHJAEHCaTop)
NO3BOJAIOT II0CAEAOBATENbHO «NIPOC]YHIATE» BCE OCHOBHbIE IEMH YCHIH-
Teqs HU3KoH uacrorhl, K TouKe 4 NpoGHHK NOAKAIOYAIOT AJIS1 IPOBEPKH
[elHd BTOPHUHOH OOMOTKH BBIXOAHOrO TpaHcdopmaTopa.

Hanpsi:keHHs1, KOTOpble TOJXKHBI ObITH Ha 3/€KTpoJaXx JaMI, yKasa-
HBl Ha TPHHUMIHANBHONH cxeMe, Ecan Ha xakoM-nHGo aJeKtpoae oGHapy-
JKUTCSL 3HAYHTEJIbHOE OTKJIOHEHHe OT TOTO HaNpsKeHHs, KOTOpoe yKa-
3aHO Ha cXeMme, TO MPHYHHA ero — HEeHCNPaBHOCTH Pe3ucTopa Uen# 3TOro
3J1eKTpPoAa.

Ecan mosBATCH HEOBXOAHMOCTb HOIACTPOHTH KOHTYPHE NPOMERYTOU-
HOM YacToTHl, JenafiTe 9T0, HaUMHan ¢ nocaeaHero KOHTypa (L;Cos). .

PannonpueMunk «OroHeks u nexoropsie apyrue. <Orouek» (puc. 26)
coméA ¢ 3aBOACKOro KoHBefiepa AaBHO. Ho Of MHOTMe TOABL eme MOMeT
HECTH CBOIO CJIyXKOY, ecid, KoHeuHo, GYAeT HCIpaBeH.

«Oronek», Kak npueMHukH «3apsi» ¥ «Crtpena», AByXAHana3oHHbINA.
IIpomexyTouHas uwacrora 465 x2y. B npeo6pasoBarene uyacToTel pabo-
taer renron 6A7 (JI;), B ycunurese MPOMEXYTOYHON YacTOTH, B JleTeK-
TOPHOM Kackaje u cHcreMe APY — nBofinofi auop-nemron 6B8C (Jy),
B Kackaje NpeIBapUTENbHOTO YCUJIEHHST HH3KOM 4YaCTOTH! — MEHTOX
6)X8 (J13), B BbIXxoAHOM Kackaje — jydeBoft rerpoy 6I16C (JI), B BHI-
TpsIMUTeNle — ABYyXaHOLHBI  KeHoTpor 6LISC (J/5). Kartymxu L, L
u L¢— cpennesonnoBble, a Ly, Ly u L; — paunHoBosKoBbe. M3 Hux L,
M L, — KaTyIIK#H aHTeHHBIX KOHTYpOB, L3 H Ls — KaTyIIKH BXOXBHX KOH-
TypoB npeoGpasoBarens, Lg 1 L; — KaTymIKH KOHTYPOB TeTepoiHHa; [Tig
Il u Iy — cexuuu TepeKa0YaTeJsT IMaNa3oHOB.

HaunGonee xapakTepasi 0COGEHHOCTb 3TOrO MPHEMHHKA B CpaBHEHHH
C TeMH, 0 KOTODBIX 3Jech y»Ke FOBOPHJOCb, 3TO HCIOJb30BaHUE B Npeol-
pasoBaTelIbHOM KacKajle TenToAa, BBEIIOJHAIOLIEro (QYHKIHH reTepojHHa
H CMeCHTeJSI OJHOBPEMEeHHO. 3Ta JaMna npeacrasider coboll Kak 61 Ape
JlaMrbl, 0ObefHHeHHbIe eIUHBIM 3/1eKTPOTMHBIM IOTOKOM: KaTol, NlepBaf
M BTOpasi OT KaTofa ceTKu 06Gpas3yioT TPHON TreTepolHHA; 3TOT TPHOA
BMeCTe ¢ JPYIHMH 3J]eKTpOJaMH JaMIbsl oGpa3yer cMecHTeldb. Ilepsyio
OT KaToJa CeTKY Ha3HBAIOT YNDaBJ/sIONIeN CeTKOM reTepoiuHa, BTOPYIO —
aHONOM TeTepPOJNUHA, TPEThIO — YTpaBJsiiomell ceTKoH cMecHTe/ s, JeTBep-
Tyi0 (coellMHeHa BHYTDH J1aMMbl CO BTOPOI) — 3KpaHupyolleH, NATYO —
3aUIHTHOM CeTKOR renToja.

Terepoann npeoGpasoBaTens paGoTaeT WO TPEXTOYEUHOH cXeMe — IO
BBICOKO# uacToTe 000 H3 KOHTYPOB reTepoAvHa NOJAK/IIOYaerca K JaM-
ne TpeMsi TOYKaMH: BEPXHHM (IO cXeMe) BHIBOLOM — C YMNpaBJsiolled
CETKOl TreTepolMHa, OTBOAOM KATYUIKH — C KATOAOM, HHIKHHM BHBO-
IOM — c aHO[OM reTepofMHa (uepes maccu H Koaaencarop Cp). Huxnas
ceKuusi KOHTYDHofl KATYIUKH, BKJfouaeMast B KATOAHYIO MLeflb JaMIH,
ABAsieTCS JNs1 BepXHefl CeKIMH KAaTyiIkoft o6paTHOH CBs3H.

Bropasi ocobennocts «OroHbka» — HCIOJB30OBAaHHE B NpHEMHHKR
ZIBoiiHoTo nHoA-NeHTona 6B8C (/). IleHTonHas uacTh 3TOR JaMIH pa-
6oTaer B YCUJIHTEJE NPOMEKYTOUHON JACTOTH, a AHO/bI, aHOAH KOTOPHX
CoelHHEHB [IPH MOHTAaKe, B JETEeKTOPHOM KacKane. ITo cymecrBy xe sra
JlaMIa BLINOJHAET Te ke (YHKUHH, 9TO FeNTOMHAS 4acTh BTOPOfl JaMmbd
6UIIT 1 Toueunmit auon 2[4, B mpueMuukax «3apa» u «Crpesa» HIH
nentox 6K4T1 u BrmouenHnit muomoM TpHoA Jamnel 6H2[1 B pamuone
«Pexopn-61». KoseGanuss NpoMexyTO4HO! YacTOTH, yCHJeHEHbIE MEHTOA-
HOH 4acThi0 JIaMNBl H BbIAEJEHHBE OJIWHOTHBIM  KOHTypoM L;oCi; (Kax
B NpHeMHuKe «3apf») uepe3 KoHjeHcaTop cBsfisH Cis MOCTYNAIOT K KHOAY
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1 JRerekTHpyIoTcss HM, C nmepeMeHHOro pe3ucropa Rs, BKJIOUEHHOTO B Ha-
TPY3OUHYIO IeNb NHOMA H ABJSIOMIErocs PeryJsiTopoM IDOMKOCTH, XKOJe-
GaHus 3BYKOBOH 4acTOTH MOKAIOTCSA HA BXOJ ABYXKACKAZHOTO YCHJHTENS
HU3Ko# yacrors. Pesucropet Ry, R; u xonmencatop Cyy — 371eMeHTH cH-
cremsl APV,

Ycunutenb HH3KOA YacTOTHI 3TOTO NIPHEMHHKA OTJIHYAETCS OT yiKe
3HAKOMBIX BaM I10 3TOH KHMMKKe NPHEMHUKOB TOJBKO TeM, YTO B KacKaje
NpeBapHTE/IBHOTO YCHeHHs! paboTaeT NeHTOX. PoJb peryastopa Tembpa
3BYKa BEHINOJHAIT KoHjencatop Cy u nepekjwouareds 1, Ilpu sambika-
HHH KOHTaKTOB NepexjioyaTens TeMGp 3ByKa M3MeHseTcs.

Bnox nuranusi «Oronpka» aHaJoruyeH GJOKY NMTAHMS IpHEMHMKA
«Crpena», Tonbko TaM HampsiKeHHe Ha HMTH HaKala KCHOTPOHA H IpH-
€MHO-YCHJIMTeNBHbIX JlaMn NofaeTcss OT OAHOH 0OMOTKM TpaHchopMaTopa
MHTaHUsA, a 31echb OT pasfie]bHbiX OOMOTOK. 3Jlech, KpOMe TOTO, B LENb
BHINPAMHTENs BKAIOUEH pesucTop Ryy, 3auuilaiomlHfi KeHOTPOH OT mepe-
TPY3KH: B ¢/1y4ae KOPOTKOTO 3aMBIKAHHSI BO BHeIIHeH [1enu BbIIPSIMHUTENS
9TOT DPE3HCTOp OTPAHHYHBAET TOK Yepe3 KeHOTPOH.

Hukakux ApyrHx npHHoMNMaisHbIX ocobeHHocTel npueMuuk «Oro-
Hek» He uMeeT. Ho B Te 0coGeHHOCTH, KOTOpHle Mbl 31ech OTMETHJIM, HH-
CKOMIbKO He MEHAIOT METOAHKY MOUCKA M YyCTpaHeHHe HeHcnpaBHocTefl
B Hem. Tak uTo Bce TO, 4TO ObLIO CKAa3aHo NMPHMEHHTEJBHO K ADYTHM
NpPHEMHHKAaM, OTHOCHTCS U K 3TOMY NPHEMHUKY.

W ne ToJBKO K 3TOMY, HO M KO BCEM MacCOBBIM CYNEPreTepojHHaM.
Benb B 0CHOBHOM H3MEHHJHCH TOJIBKO NETaNH: BMECTO JAMN C OKTalb-
HHIM I[OKOJIEM HCNOJB3YIOTCS GecloKOJbHbe NMaJbUHKOBBIE, Ha CMEHY Tpo-
MO3JKHM XaTylllKaM NDUILIH MaJjoraGapHTHLIE, MepeKJouaTeqay ¢ OCSIMH
YCTYIMAH MECTO KJaBHIIHBIM, (yTAspel NpHoGpeNd CTPOTHe H3sILHbIE
¢opMbI, a TPHHIUN K CaMa CYUIHOCTb paGoThl NPHEMHHUKOB OCTaJHCh Ta-
KHMH XKe.

Bosbmem x nmpumepy npuemHHK «MockBuus Boinycka 1954-—1955 rr.
Bo3MoxHO, HMEHHO TaKOH NMpPUEMHHK ObL1 NMpeIMeToM MepBOi Heob6XonMu-
MOCTH Balllero AoMa, a NOTOM, KOrJa BbIIIE] H3 CTPOs, €ro KakK HHKYeM-
HYI0 Belllb MOCTABHJH B Ja/bHUHA yroa. JlocTaHbTe ero oTTyna, CMaxHHTE
€ Hero mnblAb H OCMOTPHTE BHHMaTeJbHO. OTHIIIHTE NPHHHHNHAJIBHYIO
CXEMy 3TOrO «CTapHuKa» M CPaBHHTe ee co cXemoi «OroHbkar. B y6e-
nuTech, uto npueMHHK «OroHek» — aHaJOr InpHeMHHKA «MockBru».
W uuvero B 3TOM HeT yIMBHTE]LHOTO, MOTOMY YTO OH B CBOE BpeMsi GbLa
MOJIePHH3HPOBAHHON Mojednlo «MockBhua». B To e BpeMsi BXoxHas
BBICOKOYACTOTHAs 4acThb, OKOHEUHbIN KacKal M GJOX NUTAHHS NPUEMHHKA
«Oronek» mouTi Ge3 H3MEHEHHH NMOBTODEHH B NMPHEMHHKe «3apf».

BoiBoz nampamuBaercst cam coGof: HAalO U3YUHTH «MOJYAUIUi» OpHU-
€MHUK H, NOJb3ysiChb COBETAaMH, H3J0KEHHBIMH B 3TOH KHHUXKKE, «OMKH-
BUTB» €r0.

ELLE HECKOJIBKO COBETOB

PeMOHTHDYS HJIH NPHBOASI B MOPSACK TOT M/H WHOH NIPHEMHHK, BCer-
Ja MPHUXOAUTCA 3aMeHSITL HeHcnpaBHuie JeTand. OfHAKO He Bcerja ecTb
N0l pyKaMH TOYHO TaKue e, HO €CTb ApPYyrue, OTJNHYAIOUIMECS OT HHX
NapaMeTpaMH WJIH KOHCTDpyKuMel. B KakHX cayuasix M Kak OHH MOTYT
ObIFL HCIIOJb30BAHBl BMECTO 3aMEHSIEMBIX? A ec/H JeTaslb HMeeT MeXaHH-
4YecKoe MoBpexJieHne — 06s3aTeJbHO JH ee 3aMEeHSITh HOBO?

3aMeHa KOHAEHCATOPOB NOCTOSAHHON eMKOCTH, Kak mbl yXXe TOBOpH-
JIH, KOHJEHCATOPbl -— HanboJlee MHOTOYHC/ICHHEIC JAeTaad JKGOro npHeM-
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HHKa. B npuemuukax «3apa» uau «Ctpena», HampuMep, Hx Gosee Tpex
ZEeCATKOB, HECKOJNbKO MeHbllle X B NpHEMHUKax «MotkBuu», «OroHeks.
Cpenn HUX ecTb KepaMHuyecKHe, CHIOLsHble, GYyMaXHble, 51€KTPOJHTHUE-
CKHE €MKOCTBIO OT HECKOJIbKHX J€CATKOB nuKodapam-— B BHICOKOYACTOT-
HBIX LeNAX, 1O HECKOJbKHX NECATKOB MHKpodapan — B HU3KOYACTOTHLIX
Lenax ¥ B GuUAbTpax BHIIpAMUTENEH,

B KoJse6aTesbHBIX KOHTYpax INOYTH BCEX NPHEMHHKOB NPUMEHSAIOT,
KaK INpaBHJIO, KepaMHYecKHe KOHJEHCATOPbl KaK Haubonee crabuibHbie
B pabore, YeM CJIOJsHBIE M OyMarkHble, 3aMeHATb HX CIAEAYeT KepaMmuye-
CKMMH HJIM B KpaiiHeM ciyuae CNIOASIHBIMH KOHJEHCAaTopaMH, Ho obsi3a-
TeJbHO TOYHO TaKHX XKe eMKocTell. 3/1ech OTKJIOHEHHE OT €MKOCTel, yka-
3aHHBIX B CXeMe, HeH36exHO mnoBjeyeT 3a co60ofi PAcCTpOMKY KOHTYPOB
npHeMHHKa. UTo Ke KacaeTcsa KOHCTPYKUHMH KOHJEHCATOPOB, TO 3TO 3Ha-
yeHHs He MMeeT. Tak, HanpHMep, Tpy6uaTblii KepaMHYecKHH KoHIeHcaTop
(tuna KTK) Bcerna moxer GbITb 3aMeHEH IHCKOBBIM KepaMHYECKUM (TH-
na KIK), a nyuckoBblit — TpyGuartbiM.

CmonsHsle KoHJeHcaTophl, Hanpumep, Tina KCO (ompeccoBaHHble
B ITacTMaccy), CTodliHe B APYTHX LeNAX [PHeMHUKA, MOXKHO 3aMeHATb
KepaMHYecKHMH KOHIEHcaTopaMH JI060i#l KOHCTPYKHMH. BaxHo Jullb,
uTo6Bl €MKOCTb HOBOTO KOHAEHCATODa He OTJMYallach OT €MKOCTH 3aMe-
HAEMOTo KoHIeHcaTopa 6osee yeM Ha 20—25%.

K 6ymaxHuM kouXeHcaTtopaM (tuna KB, BM u np.), npumensieMbiM
B LIeNsX 3KPaHUPYIOLUIUX CETOK JIaMIl, MeXJy HU3KOYaCTOTHBIMU KacKajia-
MU (paslieluTelbHble KOHAEHCATOPbl) [PEIbABIAIOTCS MeHee >KecTKue
Tpe6oBaHus. 3Jech JONYCKaeTcsl NOJYyTOpa—IBYKpAaTHOE yBeNuueHHe eM-
KOcTefl HOBBIX KOHJEHCATOPOB, HO He PEKOMeHIyeTcsl YMeHblIaTh HX
eMKocTH Gonee yem Ha 25—30%. OO6bsicHsieTcss 9TO TeM, YTO ¢ yBedHu-
YeHHeM eMKocTell KOHIEHCAaTOPOB HMX €MKOCTHBle CONDOTHBJIEHHs Iepe-
MEHHOMY TOKY YMEHBINAKTCH, a ¢ YMeHblIeHHEeM eMKOCTell yBeTHYHBaKoT-
ca. B mnepBoM ciyuae ycJMoBHs paBoThl [IpHeMHHKa MOTYT Jaxe
YAYYIIHTBCS, a BO BTOPOM YXYALIHThCS — IIPHEMHUK MOXET CaMOBO3-
GyxaaThes MM «cpe3aTb» HauboJiee HH3KHE 3BYKOBbIE YaCTOTHL

EMKOCTb 3aMeHSIOIEro 3JeKTPOJIHTHYECKOTO KOHIEHCATOpa MOKET
6LiTb 3HAYUTENbHO GOJbllie EMKOCTH 3aMeHSeMOro KOHAEHCaTopa, HO He
MeHblIe.

SJIeKTPONHTHYECKHI KOHIEHCATOP MOXKeT ObITh 3aMeHEH MeTalnoby-
maxubiM (tunia MBI'TI) takoit ke eMkoctH. Ho Takas saMeHa cBsi3aHa
¢ U3MeHeHHeM KpeIlTeHHs HOBOT'O KOHIEHCATOpa, TaK KaK OH HMeEeT HHYIO,
YeM 3JEKTPOJHTHYECKHE KOHAEHCATOP, KOHCTPYKIIHIO.

Bo Bcex cuyuasix pabouee HalIpsiKeHHe HOBOTO KOHJeHcaTopa He
JNOMKHO ObITh MeHble pabouero HANpsIXKeHHs BHILIENIIEro H3 CTpOR KOH-
neHcatopa. KonneHcaTop ¢ MeHblIMM paboyMM Hallpsi)KeHHEM, 4eM 3aMe-
HsleMblll, GyfleT NpPOGHUT, YTO MOXKET IoBJedb 3a COOOH HeuCIpaBHOCTH
B JIPYrux HelsxX IpHEMHHKa.

BriosiHe Bo3MOKHa 3aMeHa OJXHOTO KOHAEHCATOPa HECKOJBLKHMMH, coe-
JIMHEHHBIMY TapaJiie/lbHO HJIH II0C/eoBaTelqbHO, eCM HX 061lasi eMKOCTDb
6ymeT COOTBETCTBOBATh EMKOCTH 38MeHSeMOro KoHAeHcatopa. [1pu napaJ-
JIeIBHOM COeJIHHEeHHH KOHJeHcatopoB (puc. 27,a) ux ofiias eMKocTb
6yJeT paBHAa CyMMe e€MKOCTelf BceX COeJMHEHHBIX KOHJeHcaTOpoB, T. €.

Coomy =C1+Ca+ + 11

Tak, HanpHMep, ec/IH COEIMHEHTH NapaJTeNpHO NBa KOHJEHCATOpa eM-
Kocrtoio 0,033 u 0,018 mxgh, To ux oblras eMKocTh GyneT:

Coom = C1 + C2 = 0,033 4- 0,018 = 0,051 mxd.
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Tlpu nocnenoBaTeNbHOM cOeIHHEHMH KOHAeHcaTopoB (pHe. 27,6) ux
obulast eMKOCTb GYAeT MeHblle HaWMeHDIIeH eMKOCTH COefHHAEMbIX KOH-
JIEHCATOPOB H MOJCUUTHIBAETCA Mo GopMyJe

CyCs

Coons= 0 "G,

Honycrum, uro C;=150 n¢h, a C.=180 ng, Toraa
150-180

Cogg = —— " . 82 nep.
o0 = 155 180 "

Ecan coelMHHTH Nocaeq0BaTesNbHO [ABa KonjieHcaTtopa OJINHAKOBOH
€MKOCTH, TO ob11as UX eMKOCTh ﬁy}_'[ET BJIBO€ MEHbIIE €MKOCTH KaXXAOoro
H3 KOHJIEHCATOpOB.
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" Cobu Cobuy

a) 6)

Puc. 27. TapannensHoe (a) # mocienoBaTelb-
Hoe (0) coelZMHEHHS KOHJEHCATOPOB..

B ToM cayuae, ecau y KoHjeHcatopa tuma KCO o6roMHTes ofHH
H3 BBIBOAOB M €ro TPYAHO YIJHHHTD, €r0 INIACTMACCOBBI KOPIyC MOXHO
PackoJoTh yIapoM MOJOTKA M NPHINaATh K OroJuBIIeMycs BHIBOAY Apy-
roii npoBoAHHK. ToJNbKO mocde 3Toro KoHAEHcaTOp Halo 006s3aTeslbHO
NPOBEPHTb OMMETPOM — He 3aMKHYJIHCD JIM NIPH HarpeBe ero o6Kaaaku.

3amena peaucTopoB. K pesucropaM KakK IIOCTOSIHHWIM, TaKk H Hepe-
MEHHBIM NPEeABSBJAIOTC Gosee BbiCOKHe TpeGOBAHHA, ueM K KOHAeHca-
TopaM, 160 X CONPOTHBJEHHA ONpefeAoT pekuM paboret jgamn. Conpo-
THBJIEHHe 3aMEHSIOIIero pe3HcTopa AOMKHO COOTBRTCTBOBATH CONPOTHB-
JIEHHIO 3aMeHseMOro; OTKIOHeHHe  He JMO/MKHO mnpesblmath 10—15%.
MomuccTs Ke paccesHHs HOBOTO PE3HCTOPAa HH B KOeM cayyae He JOJK-
Ha GbITb MeHbllle MOLIHOCTH DAacCesiHUA €Taporo pesucropa, EcsH HeHc-
NPaBHBIL PEe3HCTOP 3aMEHHTh PE3UCTOPOM 3aBEJIOMO MeHblllefi MOIIHOCTH
paccesiHHsi, OH HellpeMeHHo OyleT NeperpeBaTbcsi U B KOHLE KOHIIOB
CFOpHT. y
B' npueMHHKaxX ycTapeBIMX Mogesell IpUMEHeHb NOCTOSIHIILIE Pe3H-
crops! npeumymiecTBerHo THna BC, a B coBpeMeHHHIX MOLeNAX — pesH-
cropet THna MJIT. Tlo anekTpHueckuMm cBoitcTBaM 06a 3TH THNA pe3H-
CTOPOB MIEHTHUHBI, a NO3TOMY OHM B3aMMO3aMeHAeMH,

Pesuctopsl, KaK U KOHJEHCATOPbl, MOXKHO COeHHATb MexAy cobof
HOCMeOBATeNLHO X NapalJesibHD,. yToGhl MOJMYYUTh PE3HCTOp TpebyeMoro
conporuBaeHnst. Ilpy  mociegoBaTeNbHOM  COGAWHEHHH  pe3HCTOPOB
(puc. 28, a) ux obliee cONpOTHBIEHUE DABHO CyMMe CONPOTHBJIEHUA Beex
COEIHHAEMBIX PE3HCTOPOB, T. €.

Rogy =R1+ Ra+ ++»
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Tag, HanpHMep, eCAH cOeJHHHTL MOCHefOBAaTeNbHO JBa pesHcropa
¢ conporuBaenuamy 2,2 u 4,3 Kos, ux obluee coONpOTHBAEHHe GyIeT pan-
Ho 6,5 ko, Tlpu napasmiebHOM coeJlHHeHHH pe3ucTopoB (pHc. 28,6) ux
oflilee CONPOTHBJEHHe yMeHbIIaeTCa H MOACYHTBIBaeTCa 110 Gopmyte

o __RiRs
T R 4R,

Ecsy, HanpuMep, cOeZilHHTb NapafelbHo JBa PESHCTOPA CONMDPOTHB-
Jenuem 2,2 H 4,3 kos, To UX ofllee cONpOTHBJeHHe §yJeT paBHO:

R _RiR2 , z
oy = R1+R2 ! U7 ' ] ﬁ
2,2.4,3 1.5 L t [ g}

= ——— 1 1,5 kon. B S ="}
2,2+4,3 Lo23-md RS

ofiuy obug
Korna coenunsior napan- a) 6)

JIeJIbHO Ba Pe3HCTOpa OJHHA-

KOBBIX  COnpoThBJeHu#i, HX  Puc. 28. [TocnepopatennHoe (a) u na-
obitee CONPOTHBJEHHE DABHO  pajdeibHoe (6) COENMHEHHA DPe3HCTO-
HOKOBHHE COIPOTHBJIEHHS Ol- pos.

HOTO H3 COeIHHfAEMBIX DesH-

CTOpOB.

Pemout koupencatopa nepemeHHo#t emkacth. KoumencaTopsl nepe-
MEHHOH eMKOCTH, HClIo/b3yeMble A/l HACTPOHKY BXONHBIX M TeTEpPOLUH-
HbIX KOHTYPOB, MOTYT CJAYXHTb OYeHb HoJro. TONbKO MeXxaHHYEcKoe Mo-
BpeX/leEue MoKer ObiTb NPHYMHON BBIXGAA HX H3 CTPOS.

YHaute Bcero Hab/woaaioTcs 3aMBIKAHHA MEXKAY COCENHHMH MOABHXK-
HbIMH I HENOABHXKHLIMM nylacTHHaMHK. [IpM3HAaKH 3aMBIKaHHUS IJIACTHH ——
TPecKH WJH IponanaHHe 3BYKa NpH HacTpoiike npuemHuka, Muoraa 3a-
MLIKaHHE TJIACTHH HeoU(yTHMO NPY BpallleHiH ocH H He3aMeTHO Ha [Jiad.

Iposeputb KOHIEHCATOP MOXHO C TOMOLLbIO OMMeTpa, IpeaBapH-
TeJbHO OTHAasB OT Hero HPOBOMHUK, HAYIIHA OT TDPYNIB HENOABHIKHBIX
nAagTHH (TPYNna MOJABHXKHBIX IVIACTHH uepe3 ocb H KOpPNyc COefHHEHa
c maccu). .ClloxHee Apyroe — yBHIETb 3aMBIKAIOUHICSA YUacTOK.

PexoMenayem MOCTYNHTh TaK: COGAHHHTh TOC/EAOBATENBHO KOHIEH-
CaTOp M 3JMEKTPHUECKYIO JIAMIIOUKY, HallpHMep HACTOJBHYIO JlaMIy, BKJIO-
YHTb 3TY lelb B 3JeKTpoceTb (pkc. 29) M MeldJieHHO NOBOpayuBaTh OChb
KoHIeHcaTopa. Eciv B KOHIeHcaTope ecTh 3aMBIKaHHe, TO JaMIOuKa
3aropHTCA, @ B MeCTe CONPHKOCHOBEHMs! macTHH GyneT BUAHO HCKPeHHe,
BBHITalHE BUIKY COeJHHHTEJIBHOTO IHYPA U3 IUTENCEeTbHON PO3eTKH, HYXK-
HO OCTOPOXHO BBECTH MeXJy 3aMbiKaloWHMH IITACTHHAMH TOHKHH HOX
HIH TOHKYIO CTaJbHYIO MJIACTHHKY M Pa3BeCTH HX, HO HEMHOro, yToGbi He
34MKHYTb COCEAHMe ITaCTHHBI 3aTeM HYMXHO CHOBA BKJIOUMTH KOHMEH-
CaToOp H JIAMIOUKY B SJIEKTPOCETb H, ec/IH HAAo, ellle TAKHM Ke IpPHeMOM
pasBectH msacTHHEL. CileflyeT yuecTb, u4TO [NO 5TO KPOMOT/IHBOE, Tpe-
6yer Tepnenus. ITocmemHocTs MoMXeT NPHBECTH K HelONPaBHMOMY —
Eecb OJIOK KOHIEeHCaTOpOB NpuAeTcA 3aMeHsiTh. A ero He Bcerga yjaer-
csl AOCTATb, OCOGEHHO AJ1A MpHeMHHKa ycrapeBlIefl Mofenu,

Pemont rpomxoraseputens. HanGosee ynsBumsie Mecta I'DOMKOTOBO-
pHTEJIA — 3T0 THOKHe BRIBOAHble NPOBOJHHKM 3BYKOBOH KAaTyWIXu M AHG-
tysop. Bo BpeMs paGoThl NpHeMHHKa 3BYKOBas KATYUIKA H CKpPerJIeHHbI
¢ ee ocHoBaHueM JIHGPY30p TPOMKOTOBODHTeNs KOJMEGAIOTCS, co3jaBas
TakHM 00pasoM 3BYK. IIpu anutesnbHolt paGoTe BbIBOABI 3BYKOBOH KaTyl-
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KH MOTYT HalJloMHTbeA, a B aHddysope

Vi MOTYT NOsIBUTLCA Pa3puiBbl. B nepBoM ciy-

yae I'POMKOTOBODHTeN b Beobille nepecraer

[/{ Beems pa6orats Wi paGoTaeT ¢ nepeGosMH, BO
BTOPOM cJyyae 3BYK CTAaHOBHTCA JIpeGe3-

FKAIIUM, UCKAXKEHHBIM, DTH HeNOoJalKH O-

[paBHMBI.

Puc. 29. CxeMa npoBepKH O6opBaButiiicdA NPOBOAHHK  MOXHO
KOHJEeHcAaTopa NMepeMeHHOR  CMasTb HJH 3aMeHHTh HOBbLIM, HO TOJBKO
€MKOCTH. 00513aTeIbHO MHOTOXHUJIbHBIM, THOKHUM. Ol

HOKHJIbHBIH NPOBOAHHK HE TOAHTCS — HHU(-

¢Gysop yTpaTHT HacTHuHO CBOGOAY KoJe-
6anuit, a NPOBOJAHHK OblcTpo HaaoMuTcd. [TafiKy clepyer fenars oueHb
aKKypaTHO, 4ToGbl He moBpeAMTH AHDdys0p.

Eute 66npimas akKypaTHOCTb HYXKHa NPH 3akjeiiKe pa3pbiBOB B AH(«
¢ysope. HyxHa Markas, nopucras 6yMara, HampuMep NpOMOKaTelbHad,
HIIM TOHKas ajacTHuyHad TKaHb. Kpaa mopBanHoil wactiH anddysopa Hyx-
HO Cpe3aTh HOXHHIUAMH, TPHAAB OTBEPCTHIO KPYTJYIO HJM OBAIBHYIO
¢opMy. 3aTeM Hajfo BbIpe3aTb U3 OyMar¥ WJIH TKaHU 3allTaTKy M 3akJe-
HTb elo oTBepcTHe B AHGdy3ope kieeM BP-2. Koutopckuit kieit He ro-
JIHTCS, TaK KakK npujaaer a1Md@ysopy KecTKOCTh, @ OT 3TOr0 yXyAll2eTcd
€ro yacTOTHasl XapaKTepHCTHKA.

CioxHee OTPEMOHTHPOBATb POMKOTOBODHTENB, Y KOTOPOTO H3-3a
netdopmalHi Anddy3opa 3ByKOBas KaTylllKa TPETCA O UEHTpaJbHbiA cTep-
KeHb HJH Kpas OTBEePCTHs B HaKJaJdKe MarHHTHOH cucreMmbl. Tako#t rpom«
KOTOBOPHTe/NIb HAauNKaeT XpHIeTh, c1abble 3BYKH NPONajaaioT.

OnuHd 3 myTelt ycTpaHeHHsa 3TOro Heekra TakoB. Mexay leHTpalb=
HbIM CTepMHEM MarCHHTHOHN CHCTeMHl H KapKacOM-3ByKOBOH KaTYIUKH HYX-
HO BCTaBHTb KYCOUEK KHHOINIEHKH CO CMBITOH ¢ Hee aMyJbcHel, Iuddysop
06UIBHO YBJIAXKHHTb BOJAOH H B TaKOM BHJe XODOUEHBbKO TPOCYIHTE ero.
Korna nucdysop BbicoxHeT, KHHONJIEHKY HaAo yAaauTs. Ecau pedop-
MauHd YCTPaHHTCH, 3BYKOBAf Karyllka NPH TOKauHBaHuM Auddysopa
He JOMKHA TepeTbcsl B MAarHHTHOM 3a30pe TOJNOBKH TI'DOMKOTOBOpHTENA.

Bropo#t nyTb — «xupypruueckuits. Huddysop, orcryns na 10—
15 Ma OT CTBIKA ¢ KapKacoM 3BYKOBOH KaTYIUKH, 110 OKPY?KHOCTH Hajpe-
3aT Je3BueM GesonacHoil GpuTBHL, 3aTeM, KaKk H TpPH NpelblAylieM cIlo-
cobe, MeXAy LEHTPaJbHBIM CTepXKHEM MarHMTHOH TOJIOBKH M 3BYKOBOH
KaTyWKOH BCTaBJAIOT KycOUeK KHHOINVIEHKH, a padpe3 3aKJEHBAIOT y3KOH
noJockoii 6yMaru uiH TKaHH. [locte mOJHOrO BBICBIXAHHA KJle KMHOIIeH-
Ky ylansioT. IIpy 3ToM 3ByKOBas KaTyIUKa JOJKHA OCTATbC B TOM Ke
NOJIOXKEeHHH, B KaKoM OHa Oblla YCTAHOBJEHA II0JOCKOH KHHOMIEHKH.
Hedekr 6ymer ycrpanen. IlpaBia, KauecTBO 3ByYaHHSi TPOMKOTOBOpHTe-
JIS1 HECKOJIBKO CHH3HTCSl — YCUJIATCSl HauGoJlee BHICOKHe 3BYKOBble 4yacTo-
Tet. Ho 310 Bce ke /yumre, yeM caywaTe apebesxainit 3BYyK.

CrnyuyaeTcsi M Takoe: B MaCHMTHBIY 3a30p MONAafaioT MeTa/JIHYecKue
OTNMJIKH WJW APYyrHe MeJKile TBepjble KYCOuKH, H3-33 4ero 3ByKoBas Ka-
TyIIKa KoJieGaeTcs ¢ TpeHHeM. 3BYK HCKa)kaeTcs, Y1aluTb <«JIHIIHHE»
npeaMeThl MOXHO TpPOAYBKOM MarHWTHOTO 3a3opa CHJABHOR cTpyell Bo3-
JyXa, HanpHMep, ¢ TOMOUIbI0 aBTOMOGHIBHOIO Hacoca HJIH KOMIIpeccopa.
Ecnu ato He moMoraeT, npujeTcs NpHOerHYTb K TONBKO YTO pacckas3aHHOH
<omepauuu» — Hagpe3aTp AHGGY30p, U3BJEYD 3BYKOBYIO KaTyWKy H3
MariuTHOrO 3a30pa, YHAJUTh M3 Hero TMONAaBIIHH TyAda Mycop, BOXBODHTb
TOUHO Ha Tpe)KHee MeCTO 3BYKOBYIO KAaTYIUKY, BCTaBHB MexJIy HeH H Kep-
HOM MarHuTa KHHOIUIEHKY, ¥ 3aK/JeHTb paspe3 aAud¢ysopa.
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