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PALUOTEXHHYECKASI KOHCYJIbTALUSA TIPH LEHTPAJIbHOM PALMOKJIYEE CCCP

3BYKOBbIE TEHEPATOPbI HA TPAH3UCTOPAX |

3Bykosoit renepatop (3I) sBAfeTCS MCTOUHHKOM 3JEKTPHUECKHX KoJeGaHHll HM3KOf
uactoTel. B paguomosnTesibekoil npaktake 3T HauGoJsee 4acTo NMPHMEHSIETCA NPH HaJdakKil-
BaHHH H PEryJHpOBKe YCHAHTENeN HH3KCH YacTOTH, MPH TPOBEPKe HH3KOUACTOTHOTO TPaK-
1a paAuMONPUEMHBIX ¥ TEJNEBH3HOHHBIX YCTPOHCTB, A1f MATAHMA H3MEPHTENbHBIX MOCTOB
nepeMeHHoro ToKa H ApyrHx uenefi. B 3Tolf JIICTOBKEe paccMaTpHBAeTCst HECKOJIbKO Mpak-
THYeckHX cxeM 3[ passinuHOf CIOXKHOCTH.

Ha puc. | mpuBeaena cxema 3syxoporo RC redepatopa, padOoTaioulero Ha (HKCHPO-
BaHHOl uacrare. Takoit reHepaTop npeacTaBasier co6ofi OOBLIYHBIT PE3IHCTHBHBI YCHIHTEJb,
LLIOHEHHb! HA OHOM TPaH3HCTOpE. JIOTIOJHEHHBINt DESHCTHBHO-eMKOCTHOA (hasospamta-
louteil Lenoukoit ua pesncropos RI—R3, R5 u xoupencaropos CI/—C4. Oua oGecneunnaer
1IOJYUEHHEe 110/I0XKHTEeNBHON OGPaTHOR CBA3H, HEOGXOANMON IS BOIHHKHOBCHHA M NOX-
AepHKaHHA He3aTyXaloLliX 31eKTPHUECKHX KoneGaHwit. (Pasoppallalollas LEmeuka BKIIOue-
Ha MeXIy KOUJIeKTOpoM u 6a3ofi Tpausucropa 7/. B momoGHOM reHepaTope 3/ieKTpHYeCKHe
Koe0aHus MOCYT BO3HHKHYTb TOJbKO Ha OJHOM yacToTe F, mMpH KOTOPON LeNb MOJOXKH-
Te/bHOH OGpaTHOH CBA3u oGecriedHBaeT CABHT (a3 MexJy NepeMeHHLIMH HanpsKeHHAMH
Ha KoaJiekTope H Gase Ha 180°.

Tlpn yKasaHHBIX Ha cxeme AamHbIX Gasospamatomen uenouxkn 3 cosnaer kodeGanus
¢ yacrotoii 1000 Tu. IlnTaHne OCYIIECTBJAGTCH OT HCTOYHHKA NOCTOSIHHOrO TOKa Hamps-
wennem 9 B (Garapes «Kpoua», akkymyasrop 7/1-0,11). Ilorpe6iasemulii Tox He npeBbiuaer
0¢,7—1 MA. KoshHunenT HeHHERHbIX HCKaXeHuli — He Gosee 1%.

Pexnm paboTel TPaH3HCTOpA YCTaHABAHBAOT noaGopoM pesncropa R4, Hanpsxenue
Ha BbIXOJe 3BYKOBOrO reHepaTopa PeryjaHpYIOT nepeMeHHsIM pesnctopom R6.

B 3T MOryr GbiTb MCIOTb30BaHbi JMIOOHIC HH3KOUACTOTHBIE TPAH3HCTOPbI € Ke3(huLHeH-
TOM yCHJIeHHS Ber He menee 40.

Ha puc. 2 npusenen apyroit Bapuaut cxeMbl 31 Ha OHKCHPOBaHHY!0 wacTOTY nopsf-
ka 700 I'm. DTa cxeMa OTJIMYAeTCH OT HPEABIAYUIEH AYUILHMH 3:1€KTPHUECKHMH TapaMer-
|'aMM H, B 4aCTHOCTH, M2HBIUMM BJIHSHHEM HarpVaKi Ha YacTOTy KodebaMmii, a TakiKe Ha-
JHYNEM CTYNEHYAaTOro M IlaBHOre neqiTeiedi Hanpsxewus. Ilpusioin paGotst 3anamoutero
reHepaTopa, BHITIOJHEHHOr0 Ha Tpananucrope T/, aHajoruyeH reHEpaTopy. ONHCAHHOMY pa-
Hee. B KOJJIEKTOpHyIO menb TpaHsncropa I/ BKJIOYEHa TepsHuHas OOMOTKa TpaHcdopMa-
Topa Tpl. Bropuunaa o6GMOTKa 3Toro TpaHcopMaTopa HarpyxeHa Ha TOACTPOEUHHI pe-
3icTOp R6, ¢ ABHXKKA KOTOPOro NepeMeHHOS HampsizKeHHe 3BYKOBOJ YacTOTHI 4epe3 KoH-
nencarop C5 momaercs Ha Gasy Tpansuctopa T2, BKJIOUEHHOTO 1O CXeMe ASMHTT2PHOrO
NOBTOPUTR/IA.

Pesknm paGoTel Tpausuctopa T/ ycraHaBiuBaloT pesnctopoM R4, a Tpausucropa T2—
peauctopom R7. MakchMaibHOe fepeMeHHOe HATIPSXKCHHE Ha TepeMeHHOM peaucrope R9
pasnoe 1 B, ycTaHABANBAIOT MOACTPOEUHHIM PESHCTOPOM R6 NpH Hala:KMBAHHH. i

Ipn paGore ¢ npxGOPOM IUIABHYIO DErVJIHDOBKY BBIXOAHOrO HATPSMKEHHS [POH3BOAAT
epeMEeHHBIM Pe3HCTUPOM K9, a CTynmeHyatyio — AeaHTeseM (aTTeHIATOPOM), COCTaBJ2H-
HuIM 13 pesncropos RI0—R12. PesycTopu aTTedioaTopa BHOGPaHLl Tak, YTOGL HanpsiKemus
na ruesiax Fus u ud cocraBasan 1/10 u 1/100 gacTi Bcero HanpspKeHud, CHHMaeMoro
¢ ABIKKa nepemexHoro pesucropa RY. TakuM 06GpasoM, B reHepaTope MOMHO ITABHO H3-
MeHSIT BLIXOMHOE Hanpskewne B npeienax 0—I1 B (rHe 2 —

In8) 1 0—~10 MB (rueano I'nd). P i ]OQ ¥ s

I'['I;)H HCTOIb30BaHUH ManorabapuTebix fertanedi 31 MoxeT GLITb BETbMAa KOMMAKTHBIM
Tpancipopmatop Tpl HaGHPAOT H3 CTAHAAPTHBIX NepmasIoeBbix miacthe 14 ¢ Toamuuoi
Habopa 6—8 mm. OGmortka [ comepxnut 1200 Butkos nposoaa 13T 0,08; o6morka I/ —
600 ButkoB T13JI 0,1 ¢ orBonamu or 200-ro 1 400-ro BuTKOB. IToxcTpoednniit pesucrop R6—
CIT-11, nepemennsiit pesucrop R9 — CII-1A. Tpausucropet T/, T2 — takue e, Kakie
VKa3uIBaJIHCh paHee.

Ha nepenueit vanenm npudopa pacnoJaraluT: PEry:sTop BEIXOAHOTO Hanpsamenns (R9)
THesna arTeHioaropa (Fu2—ru5), Buikmodatens (B1). Bce ocTajpHhe aerany pasmeumlof
Ha MOHTaXKHOM MaHeIH BHYTPH KOpryca.

Ecan npr MoWTaxe He gonylueno ommMGUK ® Boe Jetand denpasinl, 3T cpasy Haum-
Haer pa6otate. Ero ycrciiunBod paGoThl HOGHBAIOTCS HIMEHEHHEM DEXHMA PaGoOThl TpaH-
suctopa T/ (pesnctop R#). HeoOGXoAMMYI0 BeJMYHHY BBIXOAHOrO Hanpsxenns 1 B nHa
aTTeriatope (tHeage ['n2) nonywaloT moAGOPOM YHCIA BHTKOB BTOPHYHON OGMOTKH TpaHc-
dopmatopa Tpl W YCTAHOBKOM NBHXKKA TOACTPOEYHOrO pesHcTora R6 B HyXHOe MOMOKE-
:xé;honpn Hanaxusaniu 3T k ruesgam I'w2 u I'#5 NOAKMIOYAIOT MUIHBONBTMETp nepe-

TO TOKa, a JABHMKOK [EPEMEHHOro PEe3HCTO TaH
ynen P! P pa yCTaHaBJIHBAIOT B BepxHee (MO cxeme)
y . Tlpn nopmanbHO% paGote nmpuGopa TOK, TMOTpeG/seMBl OT 6GaTapen, He npeBbIaeT
3—5 MA. Ecan HeoGXOnMMO, 9acTOTY KoJeGaHHil aBTOIEHepaTopoB, CXeMbl KOTOPHX H30-
Gpamensl Ha pHC. | MW 2 MOXKHO HM3MEHATh B HEKOTOPHIX Npeiejax noaGopoM 3JeMEHTOB
{'azcBpalaouled LenoykH.

Ha puc. 3 npusenena cxema coBpeMeHHOTO JioGHTeabckoro 3I' ¢ NuaBHBIM NepeKpbi-
THEM ¥acTOTH. JTOT MpHEOP HE3AMEHHM NP HalaKHBAEHH BHICOXOKAUECTBEHHBIX YCHJIHTe-
Neft HH3KOM 4YacTOTH, MarHHTOOHOB K crepeodoHHUECKHX ycTpoiictB. Ero nmamason wac-
Tor 20—20000 T pa3Gur Ha Tpu nonguanasoma 20—200, 200—2000 u 2008—20 000 I
Kospduunenr nennueiinbix HCKadeHni He npesbunaer 0,5%, HecTaBHABHOCTL aMIIATYAB
BLIXOJHOrO CHIHaJa Mo AuanasoHy He npespiaer 1 aB, HanGoibuiee Hanpskenne Ha Bbl-
xone — 1 B, yaumensiee — 0,1 MB. ITuranne 3T mMoKeT ocyllecTBAATbCS OT YeThipex Ga-
Tapeil 3336/1, ceelMHEHHHIX NOC/IeN0BATENbHO HJH OT CETH NEPEMEHHOro TOKAa 4epes Cra-
GHJIH3HPOBABHHE BHMPAMHTENb C BHXOAHHM HanpsKedueM nopsaka 12—15 B. Tok, no-

[

\
TpeGasempift 3T OT HCTOUHKKA NMHTAHHS, He NpeBbIIAET 12—15 MA. 1

3T — npeacranasier coGOfi YCHIHTENb HH3KOM HacTOTH C NOJOKHTEILHONA 0OpaTHOR
CBSI5bI0, TIOAABAEMON N3 SMHTTEpHON Uenw Tpamsuctopa T3 B uemb Gasw Tpausncropa T/
vepes jeuTeab. OAHO 3BEHO AEMMTEIS COCTOMT H3 MOC/ENO0BATE.IbHO COBNMHEHHBIX Pe3HC-
Topos R3, R4 n wouaencaropa C1, C2 uru C3; npyroe 3BeHO IEJHTEIS COCTONT H3 pe-
4ucTopoB RI, R2 M BK/IIOUEHHOro Mapalje/bHO Pe3sHCTODAM KOHAEHcaTopa C4, C5 wau C6.
IinaBHOE H3MEHEHHe 4acTOThl KOJNeOaHHH IPOH3BOAUTCS CABOEHHBIM MEPEMEHHLIM PE3HCTO-
poy RIRS, a cTynenuatoe — mnepex:mouaresem Bl.

Ias yaydilennst cTaGiIbHOCTH YaCTOTEI KosieGaHHi nepBble JBa KacKaja ycuicHumi Ha
ipansuctopax T1, T2 uMeioT" Mekay coGOi HEMOCPEICTBEHIYIO CBA3L M OXBAUCHLI OTpMLA-
“a7bHOI OGPATHOM CBAIBIO MO TIOCTCHHOMY TOKY (uepes pesucrop R5). Kpowme 71oro, nep-
BUIt Kackal uepes peancTop R9 OXBauew OTpHUATe/nHOH OGPaTHOM CBA3LIO 1O [ICpEMEH-
HoMy TOKy. CO BTOPHM KACKafOM YCHJEHHS HeNOCPEJACTBEHHO CBSI3aH BXOL SMHTTEPHOTO
nostopureas (tpansucrop T8). Ero Harpyskoil cayxur noncTpoeunsiii peaucrop R/Z. Ha
BLIXOJIE FeHepaTopa BK/AKUEH aTTeHI0aTop (nesHcTopbl R14—R19).

Jlas CTaGHIN3AILMH BHXOIHOTO HAIPSKEHHs BCE KacKafbl OXBAueHbl OTPHUATENbHOM
oBpaTHOl cBA3bI0. C 3TON LeJbio HaTpseHHe C SMHTTEpA TPAHIHCTOPA T3 uepes Komjeti-
catop CY u Tepmopeauctop RII nopaercs B LeNb SMHTTEpa TPaH3UCTOPA T1. Hcnonbso-
paHne OTpILATEJbHOR OGRaTHOR CBSI3H CNOCOGCTBYET Taxme/u YMEHBIICHHIO HEeJHHEHbIX
HCKaXKCHHIT.

TliaBHAs peryaHpoBKa BLIXOAHOMO HANpAKEHHs NPOH3BOANTCS MEPEMEHHBIM PE3HCTO-
pom RI[3. CryneHuaThlii AeaHTE b HANPHAXKEHHs — aTTeHIoaTop R14—R19 — nosBoasieT
VMenpliaTh BhIXoqHoe Hanpsxenwe B 10, 100 n 1000 pas (koshduuueHT IeneHHd H3Me-
iisi0T nepekmiouateser B3). BoabTMETp A1sl KOHTDOJIA HANDPAMEHHS HA BLIXOZE HEDEEH-
HOro pesnctopa RI3 BLIOJHEH MO MOCTOBO/ CXeMe Ha IMONax H1—/4. B KavectBe H3-
MepuTeabioro nproopa MITI HCOMB3YeTCA MHKPOAMIEPMETP C TOKOM MOJHOrO OTKiONe-
ans 100 MKA.

TaGapuTer MpuGOpa ONpEAENsIOTCS B OCHOBHOM pasMepaMi MHKPOAMUEpMETpa, wUKa-
J0fi rewepatopa M APYTHMH HCTIOIb3YEMBIMH DPalHOACTAMAMH. TEeHepATOpe IKeJIaTelNbHO
npumensTs KoHAeHcatopsr BM-2-200 (C1, C4), MBM-160 (C2, €3, C5, C6), cuBoeHHbit
nepemennpit pesucrop CI13-7a-B (RI, R3), nepemennpit pesucrop CIl-4aM-A  (RI3).
Tunet Apyrux jerajeil CyIIECTBEHHOro 3HaueHHs He HMEIOT. Tpansucropsl [1416 moxHO
3aMEHNTh JIOOBIMH JPYFHMH MAJOMOLIHEIMH BBICOKOWACTOTHBIMU TPaH3NCTOPAMH. Creny-
eT OTMETHTb, UTO B [EHEpaTope AOCTATOUHO XOPOWO PAGOTAKT H HHIKOUACTOTHBIE TpaH-
ancTopsl MIT39—MIT42.

MoHTax npuéopa Moxer ObiTh BHTIONHEH Ha I-0GpasmoM Iuacci H3 LIOPAMOMHHHA
Tomuuioii 1 MM. Ha BepTHKATbHOM (IacCH YKPemIflOT NepevMeHible pesHcTopbl RI, R3 u
R13, nepexiwouartenn Bl (¢ KoHAeHCAaTOpaMH C1—C6) u B3 (c pesucropamu RI4—R19),
BuKMOUaTeN B2, MuEpoamnepmetp, rHesno I'«l. Bee ocraibHble ACTAMH MOHTHPYRT Ha
oT/leNEHOH naaTe.

CoGpaHHbBIi TeHepaTop NOMEIAloT B MeTa IHIecKHil Kopryc.

KpaTKo OCTAHOBHMCH Ha HaJlaMMBAaHHH [OAOGHOrO reHepartopa. Yoenusumwiuch B HC-
[PabYOCTH BCeX AeTajeli W OTCYTCTRHH OMIMOOK B MOHTAXKe, BEIKIIOUATC.IeM B2 BKAOUAIOT
nuranue. JIBWKOK NOJXCTPOEYHOro pesncTopa RI2 ycraHaBJWBAIOT B HHKHEE (o0 cxeme)
1I0JI0IKEHHEe 1 DErYJHPYIOT pexHM paGoTel TpaH3ucTOpoB T/—T3 mo NOCTOAHHOMY TOKY.
Ji1s 3TOrO BOJABTMETP NOCTOSHHOrO TOKA BKJIOYAIOT MEXKAY IIIOCOM HCTOUHHKA MNHTaHHA
U SMHTTEPOM TpaH3HCTOpPa T3 M MEJeHHO BpAllaloT OCh MOACTDPOGUHOrO pEIUCTOpA R6 10
TeX mop, NOKa BOJBTMETp He NOKameT Hanpsukenne mopsaika —7,2 B. Tak kax Bee Kac-
Kallbl HMEIOT MeXAy coGofl raJbBaHMYECKYIo CBA3b, DEKHMbI PalbOThl OCTAJbHBIX TPaH3HCTO-
puB ycTamanaupaioTca apTomarnuecku. [lanee nepexmouatesb B3 ycraraBaualor B HO.O-
xenne «l:1» a [BHKOK nepemenHoro pesuctopa R1$ — B Bepxuee (no cxeMe) moJo-
wcnme. K riueany [nl TNONKMIOWAKT JaMNOBHUI HAH TPAHIHCTOPHBIA BOABTMETP CO WKJIOk
i—3 B u ocunatorpad M, MEJIEHHO H3VEHAR MOJOMKEHHe NABHMKKA MOACTPOEUHOro DE3HCTO-
pa RI2, nobusalotcs BO30yKuenus reHeparopa. Béausum nopora BO30YK/IEHHS reHeparopa
H3MepSIOT BBIXOJHOS HANPSIKEHHe, KOTOpoe OOCBIYHO JIEKHT B Npeleax 1,5—2 B. Munun-
MaJbHbe HCKAKERHS 1 HamOObliee BLIXOAHOS HATpsKeHHe JOCTHraioTes Gosee TOUHORM
YCTaHOBKOR pexKHMa TPaH3HCTOPOB C JIOMOMIbIO NOACTPOEUHOrO PE3HCTOpaA R6. Tlocne 3To-
O ELIGOPOM’ ONTHMAJBHOM BEJHGHHLI NOJOKHTEbHOH OCpaTHOH CBSI3H A06HBANOTCSA  YCTOI-
uBOIl TEHEepalLHH Ha BCEX N0AHANasoHax.

Jns yroGersa padothl ¢ HPHGOPOM MeXJIY BXOIOM aTTEHIOATOpA # ABHKKOM mepe-
MEHHOTO peancTopa R[3 BKIIOYAIOT ONOAHHTE[bHbE DesHctop R20, cOnpOTHB.IEHHE KOTO-
F‘oro NOAGHPAIOT TaK, 4TOGH NOKa3aHWe OGPAasUOBOrO BOJBTMETPA COOTBETCTBOBaAO 1 B.

pH 3TOM HanpsKeHHH NOAGOPOM pesucTopa R2I YCTaHABJHBAIOT CTPEJIKY MHKpOaMmep-
MeTpa Ha NOCAENHIO OTMETKY WKajbl. I'p2ayHpOBalHE WIKAJEI BOJLTMETpA TPOH3BOLIT
no obwenpuusaToil Meronuke, yepes 0,1 B. B npumumne, ot NPHMEHCHHs BOJALTMETpA fie-
PEMCHHOTO HANpFIKeHHs B MPHOOpE MOKHO OTKA3aThCH, TAK KaK aMILHTYAa BRIXOLHOrQ Ha-
npsikennst 3T J0CTaTOMHO CTabH/IBHA 10 AMANasoHy. B sToM caywae WIKajla NJaBHOW pe-
YJHDOBKH BBIXOIHOTO HATpfiKEHHS JOMKHA MMETh [NecsTh PaBHLIX AEJEHHHA, KAKIO0e H3
KOTOPHIX B Halem caysae Gyner coorsercrsoath 0,1 B. Tlpu stom neoGxoxumo, 4toGH
B KauecTBe NepeMEeHHoro pesncTopa RI/3 HCHONb3OBAsCS NEPEMEHHLIF PEHCTOP TOMLKO ¢
JIMRETHOMN 3aBHCHMOCTLIO H3MEHEHHsS CONDOTHBJIEHHS OT Yria NoBOpoTa OCH (rpymnni «A»).

T'paiynpoBaHie IKajn reHEpaTOpa no 9acToTe, KOTOpas Ha OTAEIbHBIX NOMLMANa3o-
Hax Kpatha 1, 10 mam 100, npoH3BOAAT au6o ¢ nomombio ocuuazorpada, (mo urypam
Jluccaxy), aH60 ¢ NOMOMBI0 BE3KOUACTOTROrQ %acTeToMepa. s ) :
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