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F’EHEPATOP HU3KOM YACTOTHI.

TenepaTtop nu3woit (3BykoBoif) vactoTst THma RC (puc. 1) BripabGaTbiBaeT CHHYCO-
fIaJbNbe 3JeKTphueckie Kose6anua b Aianazoue yactoT 20 I'u..: 20 xI'u. Beco mmanasod
SACTOT pa3GUT HA TpH noirpanasoda 20...200 I'm, 200...2000 Tu n 2 .20 I, Han-
“fonpliee nanpsxenue Ha Boixoae 1 B, nanvenbmee — 0,1 MB. Kosdpdwuinrent neauseiinsix
wickaxennit He npepeinaer 0,5%. Manaa nectaGHIbHOCTL EBINOTHOTO Hanpswxenns (He Go-
sice | 1B) nos3soauta orKasatuest ¢ €ro KOHTPOAS ¢ MOMOILBI0 BOJIbTMerpa. llotpebasemiiil
Tox ne Geaee 10 MA.

[Tstaercst reHepatop OT OTAEIRHOTO CTASHUAN3KEOBAHHOIO BLIIPAMUTENS C HAMPAKENHEM
»Ha BeixoZe 15 B npu toke e 50 MA. OT 31070 BLINPAMHTENS MOMKHO [101aBATh NMUTAUHE I
#ils BCe OCTafblible NPHGOPDI JICOUTE LCKOH H3MEePHTeIbHOI JaGopaTopHH.

Tenepartop npejacrasaseT cOGCH TPeXKacKaiHLIH YCHANTEIb HH3KOH YacTOTLl ¢ IOJC-
KHTCABHOMN o6parTHoll cbs3bio. s LOAYUSHHS TaKoil CBA3M HANpAKEHHE M3 3IMHTTEPHOIl
Tlenu Tpansucropa V3 momaerca B uenb 0a3bl TpaHaHcTopa VI uepes AennieNb, OMHO 3BEHO
"KOTOPOTO COCTOHT H3 DEe3HCTOPOB R3, R4 M OIHOro 3 KoHIeHcatopos C4...CH, coequneil-
‘HbIX TOCNeNOBATeN:HO, & JApYrce — H3 Pe3HCTOpPoB RI, R2 H OJHOr0 H3 KOHIEHCATOPOB
€/ ...C3, coeIHHEHHEX NapaLIebio.

[NnaBioe H3MeHelnHe YacTOTLL KCJeGaHHA OCYIIECTBASETCS CABOEHHBIM MEpeMerHLiM pe-
suctopoM R2R3, a ckaukooGpasHoe — mneperaiodartedeM S/, KOTOpHii U3MEHSeT BeTHUMIL!
FKOHJEHCaTOPOB, BXOAAIUHX B menk Aeanteas (CI, C4; C2, C5; €3, C6). Ilns noayueHus
BLICOKCI cTabWILHOCTH KoseGaHHuiT nepBule 18a KacKala ycHjenus ma tpausucropax VI, V2
SIMEIOT MEXAY coG0i TrambBanHvecKylo CBS3> M OXBaueHbl OTPHUATENbHOI CBA3LIO MO MO-
CTOSIHHOMY TOKY uepe3 peancTop R5. KpoMe TOro, mepBblit KacKam OXBaueH OTPHIATENBHOI
~o0paTHOll CBA3LIO 110 NepeMeHHOMY TOKy udepa3 pesuctop RY. Biarozaps sToMy rexHepatop
~pabotaeT cTabHALHO B AHanascHe TeMmneparyp 60 ... —20°C.

Co BTOPBIM KAaCKAaIOM YCHIEHHA UenoCpeACTBeHHO CBA3AH BXCI SMHTTEPHOTO TMOBTOPHTE-
7% Ha tpamsHcrope V3, HCKAIOHAKWMHIT PeaKHIO EBIXOAHBIX Ueliell H NOAK/IYAeMbIX Harpy-
30K Ha nepBble ABa Kackajaa. Ero Harpyskoil cliy:KHT YCTaHOBOWHBI pesnctop RIZ2.

Jdas cTadmaH3anMH BHIXCAHOTC 14NPSKEHHsi Bce KacKalbl OXBAYEHB! OTPHLUATENBHOI

~0fpaTHOf CB$3bI0, HAMpsiierMe KOTOPCH ¢ sMuTTepa Tpauducropa V3 uepes KoHIeHcATop |

«C8 u repMopesucrop R1/ nojaercs B uenb sMuTTepa Tpausucropa V/. Ecan no KakuM-nuGo
TIPHYMHAM aMILIHTYAa KoJeGaHui reHepaTopa yBe.MYHTCS, TO TOK Yepe3 TepMOpe3HCTOp BO3-
[FACTET, ero COMPOTHBJIEHHE YMEHBILHTCH, B&TUUHIIA OTPHIATENbHON OGpaTHON CBA3H YBel-
“4UTCS, M, B pe3yibTaie, HanmpsokehHe 1a BHIXONE TedepaTopa BOSCTAHOBHTCA A0 MPEKHell
rmeanunnpl, OTpHLaTeNbHas 00paTHas CBA3L CMOCOOCTBYET TaKiKe M YMeHbUICHHIO HeJHHel-
{HBIX HCKAaXKeNHH.

Buixoquoe HanpsizkekHe TTaBHO peryJMpyercss mepementniM pesucropoM RI3. Ckauko-
~06pasHbll JeJHTelb HaANpsKeHHs — atreioatop (R14...R20) ¢ noMoubio mepekaiouaresns
S2 noasoader ocnadaaTs curnan B 10, 100 u 1000 pas.

B reneparocpe HCIoMb30BaHbl kodexncatopst BM-2 (C1, C4), MBM (C2, C3, C5, C6),
K50-6 (C7...CI16), nocteannsie pesuctoput MIIT 0,25. Pesucroput atrenwaropa RI15... R20
1re00x01uM0 moAdHpaTs ¢ ToukocTeio *+0,5%, a xommencaroput £/...C6 — c TOUHOCTHIC
+2%. B npuGope HCHOMb3OBEHBI TZKXKe CABOCHIbBIE — [IepeMeHiEBle  pezucTopsl R2R3
~CI13-7a-B, nepemenubiét pesuctop RI3 CII-1-A, nojpcrpeeunsic peadcropsl R6, R12 CI13-16,
-a taxke nepexsmovatenu S/, SZ2 manoraGapHTHBle, ranetHoro trona (ITM). Boamoxkso mpH-
MEHeHle M JIpyrHx Aetageii, nanpuMmep Tpausncropon [1421 ... T1423. T1401... 1403 moboit
srpynnel, KoHieHcatopoB BM, BMT, KBI'Y, 5M. K50-16, nepeMeHHBIX pe3HCTOPOB
“Cl1-4aM-A (RI13), CTI-11I-B (R2R3), CII-2 (R6, R12). ;

[Tpn menonn3opanny MatoreGapuTULIX AeTajell yacTb M2 HHX pacnogaraeics Ha mneyar-
HOI nnare pasmepoM 35X45 MM (puc. 2). Kouneucatopst C1...C6 u pesncropul RI14... R20
yDasMellalnT Ha cBOGOMHLIX maarax (senectkax) uepekmioyateneir S/ u S2 cooTBeTCTBEHHO.
ouerpyxTHBHoe ohopMente LprGopa 3aBUCAT OT BO3MOKHGCTeH H BKYca PagHOIIOGHTENS.

Ha nepeaneii nmauean nprGopa (pHc. 3) pacnonOXKeHbl: pyyka IJIABHON YCTaHOBKH
GacTOTLl (OT CABOGHHOrO lepeMexHoro peancrona R2R3), pyuka nepekiOueHHd HoaTHana-
T30H0B (0T mepexaovaiend S/), pyuka nmaaLiol /peryJHPOBKH BHXOIHOTO Hanpszxenus (OT
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pesnctopa R13), pyuka CKaukooGpPasHOTo M3MeHEenHs BHIXOIHOTO HANDSIKeHHs (OT mepexsio-
uatens 82), seIKaiouaTeds nutakus S3 n oBeixondoe rucsao X/. Ecan npHMened BCTpOeH-
b cTAOU/JIH3HPOBAINHLIT BhHLPSMATEIL, HA jlepelliell MaHeaH YCTaHaBAHBAETCA HHAHKATOP-
was aamna HI Bkmouenna cetd (TH-0,3), a nukTiouatess S3 coelMHAETCH MOCAEA0BATE -
HO ¢ MepPBHUHON OOMCTKOMH CHIOBOTO TpaicopmaTopa.

V6equBinch B HCOPABHOCTH BCEN AeTaneil H CTCYTCTBHH OIUMOOK B MOHTaXe, NMa mpH-
GOp MOAAIOT NMHTaHHe ¥ YCTAHZBAKBAOT PEXHM paboTel_1paHsuctopoB VI...V3 (oM.
pic. 1) mpH OTCYTCTBHII MOJOKHTEIbHON ofpaTicit cBsi2H. JliA 3TOr0 ABHKOK MEpeMeHHOro
pesucTopa R[2 ycTaHABAHBAIOT E KIXKHEe MO CXeMe MOJOKEHHe H nepeMelleHHeM IBHXKKA
MCACTPOEUHOro pesucTopa Pf LOOGKBAIOTCS Ha SMHTTepe TpaHsHcTopa V3 Hanpsikenus
7...7,2 B. Tak Kak Bce Kacwallbl PMCIOT MeKAYy cofofl rafbBaHKYECKYl0 CBfi3b, PerKHM pa-
GOTHl OCTAMBHBIX TPAH3HCTGPOB YCTaABAHBACTCA aBTOMATHYECKH,

Ilanee, nepemewias ARIKOK pezHcTopa RI2 BBepX, YBEJHYHBAIOT MOJOXHTENbHYIO 06-
PaTiyIo CBASh M BLIOHPZIOT PeXKHM Tellepaluy TaKMM, uTOGLl HanpsKeHHe HH3KOH 4acTOTHL,
H3MepelHoe Ha nepeMeHHoM pesuctope RIS, Gauio B mpexenax 1,5...17 B, MunamanbHbix
HCKaxeHHI W YCTONuHBOII paboTbl I'€HepaTopa 1ia BCeX TPeX YACTOTHBIX NOAAHANA&30HAX
10GHBAIOTCA 60.ee TILATE bHBIM MOAGOPOM WNOJOKEHHI ABHMKKOB pesHcTopob RI2 u R6.
[TocTosiHHBIE H [EePeMEHHLIE HanpPAXKeEHs KOHTPOJMHPYIOT aBOMETPOM.

Ias yaoGeTBa paboThi ¢ TeHepaTopeM B nosuumn «I» (el :1») nepekmiouateas S2
7 BEpPXHEM MO CXeMe NOJOXEHHH IBH:AKKA pesHctopa RI3 moa6opoM CONPOTHBJCHHA pe3H-
ctopa R14 po6upaiotces, yToOb Ha BbIXOfe — rHe3le X/ manpsiexne pasasanocs | B. Toraa
kaxJ10e u3 10 paBHbIX [eJeHHI! [UKaJIH NepeMeHEOrn pesnctopa RI3 B NMOMOKEHHAX nepe-
wkmoyateas S2: «f : Is, «l : 10», ] : 1005, «! : 1000» 6yIeT cOUTBETCTBOBATh HAMPSIKEHHIO HA
peixoje, pasdomy 100, 10, 1 u 0,1 MB. Ho npu stom ueoGx¢aumo, utoGsl B KauecTse RI3
6LIT0 MPHMEHEHO MNepeMeHHOE CONPOTMBJIEHHe ¢ JHHeHHOH $aBHCHMOCTHIO H3MEHEHHd Co-
IIPOTHBJIEHHS OT YrJja NoBOPOTA OCH.

I'panyupyercst renepatop no oOGWenpHHATON METOJHKE, KOTOpas HEONHOKPATHO OMHChI-
Bajach HA CTPAHHUAX pPaNHOMCOHTENbCKON JuTepaTyphl. EcaH HoMHHAB KOHJAEHCATOPOB
Cl...C6 nonobpann: ¢ TpeGyeMoil TOUROCTHIO, TO IPAdyHPOBKY WIKAJAbl MPOH3BOIAT TOJMLKO
Ha HU3MEM loAAHanasone 4yac1oT. Ha ocTadbHBIX noOAAManasonax OTCUMTAHHOE 3HaueHHe
y2cTOTHl (MO WKage) He 10 YMHOXHUTL Ha 10 max 100.

Ha puc. 4 npusefleiia ¢xema NDOCTICTO YacToToMepa, paforaiolmero B AHANa3oHe YacToT
20...20000 I'u, kotopwifi pa3éur Ha TpH moaaxanasoxda 20...200 TIm, 200...2000 T'u u
2...20 xTu. ITuraercs npuGop OT CeTH mepeMeHHOro ToKa Hampsxendem 220 B ucpes
BHIIPAMHTENb ¢ AHOAHBIM MapaMeTpHYecKHM CcTaOHIH3aTOPOM HAH OT OaTapen ¢ Hanpsxe-
HueM 12...15 B

Tlepemennoe HanpszKeHHe, YACTOTY KOTOPOrO HYKHO H3MepHTh, uepes ruesta X/, X2,
pasfenuTeNsHb KoHTeHcaTop C/ W orpasdudTe/bHbI pesucrop RI noctynaer Ha 6asy
Tpausucropa V/. Pexnm paGoTsl $TCre TPaH3HCTOpa BbIGpAH TAKHM, 4TO OH [OYTH MOJ-
HCCTBIO OTKPHIT, H OTPHUATEJNBHBIE MO.YMEPHOAL BXOAHOIO HANPAKCHUA OTPalHUYHBAKTCH,
2 NOJOXKHTeNbHBI2 — YCHIHBAOTCH. K HArpy3ouHoMy pesHcTOpy R3 ycuautenas NOAKIIOUYeH
Bx0x Tpurrepa IlImurra (V2, V3). Ilpu curHane oTpuumaTenbnoii moaspHocTH Ha Gase V2
H BOJIHUHMHE, NPEBBHILIAONEN BEIHYMHY nopora cpabarthiBaius TpMrrepa, oH QopMupyer Ha
pesucTope RS noc/eloBaTe bHOCTL MPSMOYTOALGHBIX HMMYJILCOB HAMPsKEHHA C aMOJIUTYION,
He 3aBHCAINEH OT BedHYMHbI H (OPMBI BXOHOTO CHTHANA, H C YACTOTOH MOBTOPEHHS 3TOrO
curirana. C BHIXOJa TPHUITEPA HanpsiKelHe NPSIMOYTroabHOil GOPMbl Yepe3 mepektiovateds S/
nomaeTca B H3MEPHTCABHY!O LieNb, COCTOHALIYIO M3 KOHAeHcatcpos C4...C6, nuonos V5, V6
K CTPEJIOYHOTO HHIAMKATOpPA C MOACTPOCuHBIM pesucropoM RI(. B 2aBHCHMOCTH OT IOJOMKE-
HHA MepekqiouaTes]s BO BpeMs IeiCTBMS MMIYAbCa oaun U3 KoufgeHcatopos C4...C6
Gyner 3apsikartecs uepes uugukatop FA/ m muon V6, a B maysax — paspsizarhest uepel
muon V5, pesucrop R5 u oTKpmTHI Tpausuctop V3. 3apan u paspsaj] YKa3aHHOrO KOHMEH-
catopa GYAYT MPOHCXOAHTL C YACTOTOl CJAEJOBAHHS HMIYJbcOB. A TaK KaK 4acTota HM-
IYJBCOB paBHa uyacTOTe HCCAEAYeMOro CHr{ana, TO M CpeflHHil TOK, IPOTEKaioulHi uepes
HILTNKATOP, GyAeT NPONOPUHOHAMeH YacToTe CHrHaja,
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C xoxpeHcatopoM C4 R ISMEPUTEIRHON Lendt npUGOPOM MOMKHO H3MepSTbh YACTOTH
<0 200 Ty, ¢ C5 — mo 2 kI, ¢ C6 — no 20 kl'u. Ecam emkocta koujeHcatopoB C4, C5,
26 yBesMuMTh B AB4 pasza (C4=02; T5=0.02; C6=0,002 mxd), To npereTnr H3MepeHus
4acTOTHl VMeubinates B 1ABa paza o Gymyr pasubl 100 T'm, 1 1 10 kT cooTnercTseino.

B uactotoMepe Xopowo pabeTtaior Tpausnctoper THnma [1416, 11422, I1423, MII426 ¢ ko-
sdbduurenToM uependun 10Ka He MeHee 80. ITpn jI3roToBaeddH npHGOpPA HCHOJb30BAHH
aocrogunsie pesncroput MJT 0.25. nonerpoeunnii peancrop Cil3-9 (RI0), snekTponuTnuec-
e koHpeiicatoph K50-6 (C2, C3), nocrosnuna konfencaropst MBM, BM, IIM. Cra6unur-
pon [1814B Moxuo samerntt Ha 809 man JI808 ¢ HanpsacuueM cTaOHJAH3aLHH OKOJO
35 B. Ilepekaouatens S1 — rzuweriptil, Ha 3 [I0J0XKCHHA H 3 FanpabieHHs (HCUOab3yercs
TOJBKC OOHO HampableHne), BoKucuyarteds S2— TB2-1.

Uuaukatop PAf — MmukpcammepmeTp 12 50 MKA, ¢ CONpoTHBIEHHEM pPaMKH OKO0J0
700 Om (nanpumep, tnna M24), Tpanchopyarop nETaHHA Beincaued Ha cepieuyduke III-10,
gaGop 15 MM, naowais okHa 4,32 cm? O6mortka / conmep:ur 6600 BHTKOB mnpoBona
713B-1 0.1, oomotka /1 — 320 eutkoB npopena [I2B-1 0,12, TpakTuyeckd MOXKHO HCIOIb30-
vaTe qi000f1 cuI0BOil TpaHchopMaTtop HefogabWHX radaprrTos, oGecneyYdBAIONIHH [ONHIKe-
HHe cerenoro nanpsxkenust go 10...12 B. [lpu nuTanuu uacToTOoMepa OT aBTOHOMHOTO HC-
Tounnka 3 Oarapen 3336J1 coemnuaOT NMOCICHOBATENEIIO M MOAKIIOHAIOT HUX BMECTO KOH-
geucaropa C3, OTKJIIOUMB CCTEBGH GJIOK NMUTAHHS.

Bece actanu pasMemaroT Ha MJaTe K3 TeTHHAKCA C NMOMONILIO HaBecnoro MOHTaxa.
FabapuThl npu6opa B OCHORHOM OM[CIENRIOTCH PA3MEPOM IIKajbi CTPEJIOYHOro HHAWKATOPA.

HanaxuBaiie 1npubopa HauuHaloT ¢ H3MepeHHsl HanpsKeHHs Ha KOJJICKTOpe TpaH3u-
stopa VI (npu OTCYTCTBHH BXCIHOro crruadaa). Tpebycmoc nanpsizenine — 0,55 B ycra-
aapJHBaioT pesucropoM R2. Ecam ner BLICOKOOMHOTO BOJLTMETPA Ha MaJbtil Mpelea H3Me-
Jenus, MOKIIO H3MEpHTh TOK B Hend kKoziektopa OH JoaKeH ObiThb oKoao 0.36 MA.

& REIER

3ateM IBMKOK pe3HcTOpa KI{ cTamsiT 8 cpelsee nomoskenne, nepekaovaredn S/ —
B noaoxenue «200 Iy», u na BXOJ 4acTOTOMEpPA OT 3BEYKOBOIO TeHepaTopa MOJANOT CHIHAT
uvzeroroit 200 T'm u amnautyacit okoac 1 B. Msmcnss nmonomeunc JXBixKa pesucropa R0,
VCTAHEBJUBAIOT CTPEJKY HHJIHKATOPA TOUHO HA KOHEYHYI0 OTMETKY InKadsl. [lepekmiouns
npufop Ha noiauanasoH «2 xly», noxzioT curHa’a c¢ yactroroil 2 KIU M noaGopoM Ko ieH-
catopa C5 yCTanapIuBaIOT CTPEJKY HHIAHKATOPA 112 KOHEUHYIO OTMETKY.

Ha nozananasose «20 [ y» Ha BxcX npuSopa noixawoT ckidax c wactoroir 20 xI'u u ao-
GHUBaIOTCH OTKJOHCHHS CTPCJKH HHAMKATOpA !'a BCIC IUKaJy NCIGOPOM CMKOCTH KOHZeHca-
1opa Cé6. ;

YyBCTBHTCIEHOCTL — YACTOTOMCpA Ha KaxKIOM H3 MOITHANA30MOB ONPeleasioT nyTeM
NIaBHOTO VBCIHYEHHA (nauyunas ¢ nvasg) BXoAuoro cnritasd. Kak TOJLKO CTpedaka OTK.IC-
HHTCSl HA COOTBETCTBYIOLlEC leneHke IUKadbl (MOMeHT cpaGaTsiBanust Tpurrepa [Hmurra),
34MevaloT AMIJHTYAY CHTHA/Ja OT 2EYKOBOTO IelepaTopa. DTO HanpsadicHHe M OyJeT cooT-
BCTCTBOBaTb UYYBCTBHTCHBHOCTH ".ElC'I()TOMCpEl e MHHH.\I&L’IbH(}M}-’ HanpsiyKenyo, npun KoTo-
poM ofecreunBaeTcs HOpMadbEasa padora npubopa.

VaMepsisi curHas HEHIBECTION YACTOTHI, mepekJiouaTeas S/ cHauata cT4BAT B NOAOKe-
ine «20 xly». Ecay crpeska HHANKATOopa He OTKIOHSIETCS WIH OTKJOHSIETCS elBa 3aMeTio,
TC nepexoidart na €eogec UH3KH{ NOAAMANA30H, cTapafch I00MTLes BO3MOKIIO Ooabluerd: *
NOKa3auHyd C'l'p(.‘(l](ﬂ HHIHKZTOpA.
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