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MNEPEKMIOYATE/IM HA UOHHbBIX NMPUBOPAX

Mpocroe nepeknovaouiee yCTPOHCTBO

INepexnioyalomee ycTpoACTBO, cXeMa KOTOPOro H3oGpaxeHa Ha
pHC. |, OTHOCHTCA K KaTeropun HauGonee npocrhix. Takoe ycrpoficTBo
MOXEeT HMCNOJb30BATbCH IJIA NMEPEKJIOYEHHS THPJAAHI JaMNouek eJOYHOM
HANIOMHHALKUHK, NpPHYEM OHO obGecneudBaeT TOJBKO H3MeHeHHe SPKOCTH
CBEYEHHR JaMN M DacCYHTAHO Ha nepekjioueHHe uerhipex uenefi. [lpu
XeNaHHH KOJHYECTBO NepeKJouaeMbX lienefi MOXKHO M3MEHHTb.
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Puc. 1. Cxema npocToro nepekatoyaloLlero
yeTpoficTBa.
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B KkavecTBe npepbiBaTesefi HCNOJb30BaHHW ra3opaspsiiHhe npHGO-
PH — CTapTephl, NpUMeHseMble 1/ 3a)XHFAHWA JaMN [HEeBHOTO cBeTa.
Craprep, Kak H HeOHOBasi JiaMna, COCTOHT H3 6a//iOHa, HaNOJHEHHOro
HHEpPTHbHIM rasoM. B GannoHe pasMmeillenbl 1Ba 3nekTpolda. ONHH H3 HHX,
6HMeTaNnHYeckHi, ob6aalaeT CBOACTBOM H3rH6aThCA NpH HarpeBaHHH.

370 nepekJloyaioulee YCTPOACTBO paboTaeT CJENYIOWHM 06Pa3oM.
Tlpn nonave Ha Hero HanpsKeHHs 3JEKTPOCETH MEXNY 3JeKTPOAAMH
cTaptepa (HanpuMep, crapTepa JI;) NPOHCXOAHT TJEIOWHA Pa3pfl, OHH
HarpeBaloTCsl, H OMMeTaNNHYeCKHA 3MeKTPOL, H3rHbasnch, 3aMblkaeT Uensb,
B pe3yabTaTe uero 3aropaetcs rupiasHaa Jjamn J, [locne ocThiBaHHA
3NeKTPoa0B GHMeTaNNHYecKHil SJeKTPoNd BO3BpallaeTcs B HCXOLHOe CO-
CTOfIHHe, CHOBA MPOHCXOAHT T/ICOIIHA pa3pfll, H3rHGaeTcs GUMeTalaHye-
CKUHl 3NIeKTPON, 3aMbiKaeTCsi UeNb JaMn M T. 4. AHaJOruyHbi# npouece
APOUCXOLHT H C OCTaNbHHMH cTaptepaMu. Ilag Toro 4to6n JaMAH 3a-
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KMraJicb NOOYepeaHo, NapaniesbHO cTapTepaM MOAKJIOYEHbl KOHjeHca-
TOpBI.
P B cxeMe npuMeHenb! cTapTepnl THna CK-220. KoHaeHcaTophl MOXHO
npuMenato THna KBI-MH, paccunTanHble Ha HanpseHhe He MeHee
1000 8. I'upasunbl cocTaBjeHbl M3 JaMn, DaccYHTaHHBIX Ha 26 @ H
0,15 @ no 10 wr. B Kaxkao# uenH. Pa3mepbl nepek.oyalouniero ycTpof-
CTBa B OCHOBHOM 3aBHCAT OT Pa3MePOB NPHMeHEHHbIX KOHIEHCATOpOB.
Ipu ycnoBun npuMeHeHHs koHieHcatopoB Ttuna KBI-MH ycTpo#icTBO
MOXeT HMeTb pasMephl 140X 140X50 atat.

nepeumoua'renb Ha HEOHOBbLIX namnax

YeTpoiicTBO, cxeMa KoToporo H3oOpaxkeHa Ha PHC. 2, paspaboTaHo
A/l MepeK/OYeHHs OTHell CBETOBOM peKsaMbl H oGecneudBaeT noouepesn-
HOe BKJ/IOueHHe Tpex liefeil ¢ MHTepBaiaMu BpeMeHH 0,3—30 cex.

3T0T nepekaouaTenb paboTaeT caedylOwHM o6paszom. IIpn 3aMhl-
kaHuu KHonku K cpabaTbiBaeT pese P, noak/ioueHHOe K UeNH NMHTaHHA
yepes pe3ucTop R; H HOpMaibHO 3aMKHYTble KOHTaKkTol I W 2 pene P;.
Tpu 3TOM 3aMblKalOTCA KOHTaKTbl I W 2 pene P, KoTopble G6JOKHPYIOT
nyckoByto KHonky K. Koutaktel 3 u 4 pene P, pazmblkaloTcsl, a KOHTaK-
Tel 5 u 6 pene P 3aMblKaloTCs, BK/IIOYAs KOMMYyTupyeMyio uenb. Oauo-
BpeMeHHO HauuHaeT 3aps)KaTbc KoHLeHcatop C; yepe3 pesHcTopHl
R, u R,. [ocne Toro kak KoHmeHcatop C; 3apAnniaca 1o Hanpsxenus
3a)HTaHHA HEOHOBOH namnbl JI|, cpabaTbiBaeT pene P, KOTOpoe KOH-
TakTaMu I n 2 pasphiBaeT uenb nuTauus o6MOTKH pese Py, a npu nomo-
IUH KOHTAKTOB 3 M 4 3aMblKaeT Uenb NHTauus peae P, kotopoe 6.10KHU-
pyeTcs ero KoHTaktaMH I u 2. OIHOBpeMeHHO KOHTaKTbl 5 # 6 pene P,
Pa3MBIKaIOTCA, OTKJIIOYaA KOMMYTHPYeMylO Uenb, a KOHTakKThl 3 u 4 pe-
Ae P; zambikatoTca. Creaver paspsa KonpeHcatopa C; uepes pesuctop
R,. Ilanee noBTOpsieTcA Mpolecc NepeK/HOYEHHN.

Perynuposka nepex.iouatelniss 3ak/IO4aeTc B yCTaHOBKe HeOGXOmH-
Mo#l BbilepKH BpeMeHH. Ilocnennss peryadpyercs npn NOMOmWM Nepe-
MEeHHbIX pe3ncTopoB Ry R u Rip. Kpome Toro, nas oGecnieueHns Hop-
MasibHO# paGoTbl nepekaioyaTe]s Heo6XOAHMO MoOA0GPaTh Pe3HCTOPHI
Rs, R; u Ry B cooTBeTcTBHM ¢ TUnOM pene Py, Py u P Tounwle 3Have-
HUSl COTMPOTHBJEHHA 3THX PE3HCTOPOB MOryT ObITb PACCYMTaHBI NO Hop-
MyJe

0,80,
R = -~ Ry,
cp

rane Uo— nanpaxenne Ha Kouneucatope Cy. 6;

I cp— Tok cpaGatbiBanus peae Pg, Py u P, a;
Ry — conporuBieHne 0GMOTOK 3THX peJie, OM.

B kavectBe P;, P3 u Ps; npumenenvt pese thna PKH, a B kauecTBe
Py, Py v Ps— snektpoMarHutHble pene thna PC-13. BMecTo HeoHOBbix
naMn MHI1 MO>XHO npuMeHHTb HeoHOBble siamnbi THna MH7, BKaoueH-
Hble MOCneloBaTeqbHO N0 aBe WTYkW. [luraHne nepekaouaTens ocy-
LIeCTBASRTCA OT CeTH NepeMeHHOro TOKa HanpsxenneM 127 uan 220 s.
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Mepexkniouatens Ha TMpPatpoHax MTX90

310 nepekioyalollee YCTPOHCTBO, TaK Xe KaK u NMpelblayllee, pas-
paGoTaHO AAs NMepeK/IOYEHHs OrHeil CBETOBOI peKJaMbl H COCTOHT H3
yeTblpeX KackanoB. BpeMs BbllepXKH Ka)/0TO H3 KackajoB cOCTaBaseT
1,5—2 cex (nMpn yCJAOBMH NpUMEHeHHS HOMHHa/NOB Pe3HCTOPOB H KOH-
JleHCaTOpOB, YKa3aHHbIX Ha cxeMe puc. 3).
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Puc. 3. Cxema ngpekaioyartens Ha THpatponax MTX90.
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Puc. 4. CxemMa s npoBepkH
H 0T6OpPa THPAaTPOHOB.

[Tpn BKAOUeHMM YycTpoilcTBA Ha-
NpsiXKeHHe CeTH, BbINPSIMJEHHOE JHMO-
aom [ M CcriaxeHHoe NpH NOMOLIK
¢uabTpa RyC,, monaercs HA aHOAB
THPATPOHOB, H HAYNHAETCH 3aps/] KOH-
neHcatopa C, uepe3 pe3ucropol Ry, Rs,
Rs, R;. Korpa HanpsixeHHe Ha KOHMeH-
caTtope BbIpacTeT 10 HAaNpsXKeHHA 3a-
XHTaHHS OJIHOTO H3 THpaTpoOHOB (Ha-
npumep, JI;), koHaedcarop C, HayuHa-
eT pa3pAXKaTbcsd yepe3 pe3UcTOp Ry,
YY4CTOK CTapTOBbIA 3JEKTPOA — KaTon
n o6MoTky peae P,. [Tocnennee cpa6a-
ThIBA6T H CBOHMH KOHTaKTamH 3 H 4
BKJIIOYael OJHY M3 NMepeKjaiouaeMbiX Le-
neff, @ KOHTakTaMu [ ¥ 2 BKJIOYaeT pe-
Je P, NMOAKAOYEHHOE K HCTOUHHKY MH-
tavusa CpahaThiBas, pene P, paspbiBa-
e1 lenu THparpoHos JI3 u JI,, Tak uto
c/lefylolUMil pa3paf KOHIeHcaTopa Mo-

JKeT NPOH30ATH TOAbLKO uepe3 THpatpon JI, u pene P; [o paspana
kougzencaropa C; uepes namny JI, u pene P; pene P, octaercss BKJiO-
YeHHHM yepe3 CBOH KOHTaKTHl / H 2 W 06MOTKY pene Pa. Ilpu cpaGatbl-
BaHHH pene P3 H P, pene P, oTKaioyaercd KoHTaKTaMH | H 2 pene Py

6



H BKAIOYAETCH CeAylollas Uenb Harpy3kH. AHaJoruyHo NPOHCXOAHT Ne-
peK/ioueHHe OCTaJbHbix Uenef

Ocof6oit perynnpoBku NepeKiiovalollee YcTPOHCTBO He TpefyeT, He-
06X0AHMO JHlIb NOA0GPATb THPATPOHBI MO HANPSKEHHIO 3AXKHTAHUA.
CxeMa A NpoBepKH H NOAGOpa THPATPOHOB N0 HANPAXKEHHIO 32)XKHTa-
HHA NpHBeleHa Ha pHC. 4. B cayuae, ecnn THpPaTpoHbl He GYAVT HMeTb
O/IHHAKOBble NMapaMeTpbl NO HANMPAXEHHIO 3aXHTaHHA, MHTepBalbl Bpe-
MeHH MeXAYy NepeKJIOUeHUAMH He GYAYT ONMHAKOBBLIMH.

Pene Py, P;. Ps u P; npumenens Tuna PCM-1, a pene P, P, Pg
u Pg— tuna PCM-3. Konnencarop C, tuna MBITI, paccunranubii Ha
Hanpsxenue He MeHee 200 8. IlepekJiouaiolllee yCTpOHCTBO cOGpaHo Ha
nnare, H3TOTOBJEHHON H3 TeKCTOJHTAa TOJWHHOK 1.5 MM H pasmepamiu
160X 120 mm, 1 noMellleHO B MeTaMJIHYeCKHil KOXYyX. Pene tuma PCM
NPHKpeNAAIoTes K NJaTe NMPH NMOMOLIH YTOJibHHKOB,

Mepekniouaren Ha tupatpoHax Tr1b

Takoe nepek.iouaiolllee YCTPOHCTBO NpeqHA3HAYEHO AN ABTOMATH-
4ecKOro ynpasJjeHHs pa6o10il cBeTodopoB. Bpems Bblaepx K cocTaB.Af-
et okosio 20 cex. CxeMa ycTpoiic1Ba, NpHBe/eHHAs Ha PHC. 5, COCTOHUT H3
TPeX KacKaloB, BLINOJHeHHbIXx Ha THparpoHax tuna TIrIB. Kaxnbiii us
KacKkajsoB npeacraBafeT co(oi pede BpeMeHH. UHcJO mnepekaioyaeMbix
uenei MOXHO YBeJHYHTb, N0GABHB HECKOJbKO KacKaloB yCTpPOHCTBA.

PaccmoTtpiM paGoTy OMHOrO H3 Kackajfos MepeKJioualolero yCTpof-
ctBa. [Tocse BK.lOueHHS B ceTb W MporpeBa HHTeil HaxaJga THPAaTPOHOB
HauHHaeTcs 3apsAa Koujencatopa C, Mo uenH: BepXHHH NO cxeMe Mpo-
BOJ CeTH — pe3HCTOp R3 — NpOMeXYTOK KaTOA-CeTKa THPaTPOHa — KOH-
aexcatop C; - BTOpOii NMpPOBOA CETH. Y4YacTOK KaTOA-CeTKa BHIMOJHSAET
posb BbinpsAmuTeas. Tuparpod JI; NpH 3TOM HAaXOAMTCA B 3aMEpPTOM CO-
CTOAHHH, TaK KaK HanpsXeHHe KoHaeHcatopa C, oKasbiBaeTcs MpHJO-
JKEHHBIM «MHHYCOM» K ceTKe. AHAJIOTHUHbI Mpollecc MPOHCXOAHT C ABY-
Msi IPYTHMH KacKaqaMH ycTpoHCTBa.

Ilepeknioyaioliee ycTpoiicTBO NMPHBOAHMTCA B AeACTBHe NMyTeM Kpart-
KoBpeMeHHOro HaxatHa Ha kHonky K. Ilpu 3TOoM 3aMbikaetcs lenb MH-
TaHua pene P, B pesynbTare 4ero oHO cpaGaThiBaeT H 3aMblKaer KOH-
TakThl / 1 2, noskJouaiomie Katod THpaTpoHa JI; K HHXHEMY Mo cxeMe
NPOBOMY 3JEKTPOCETH, a TaKXKe BKJIOuaiollie rupasuay Jaamn J,. Kou-
takTbi 3 u 4 pene P, 6sokupyioT kHOnKy K. B MOMeHT moakmoueHus Ka-
Tona THpaTpoHa JI; HauuHaeTcs OTCYeT BBIEPXKH BpeMeHH, Mpekpa-
waetcs 3apsa KouaeHcatopa C, H NMoc/ieHHH HauHHEeT paspaAXKaTbes
Yyepe3 cOMpoTHBMIeHHe Ry Ilo Mepe paspsafa KoOH/leHCATOPa OTpHIaTeb-
HCe HaNpsKeHHe HA CeTKe THPaTpoHAa JI; yMeHblaeTCs H NPu NOCTHXKe-
HHH ONpeeeHHO! BeAHuHHbI THPATpoH oTkpoercs. [lpu stom nrousoir-
JeT cpaGaThiBayHe pene Pj, KOTOpoe ¢BOMMH KoHTakTamu I u 2 paso-
pBeT uenb MHTaHHA OOMOTKH pene Py, KoHTakTh 3 u 4 pene Py pasoMk-
HYTCA, pacwyHTHpoBaB KHoNky K, a KoHtakTe / u 2 pete P, BbiKaioyaTr
rupaauay  aamn JI, M cHOBa HauyHercs 3apan KoHgencatopa Ci.
Kpowme roro, pese Py, cpa6atbiBast, CBONMH KOHTakTaMu 3 H 4, BBIMOAHSA-
IOWAMH pOJb KHOMKH, BKJiOYaeT llenb nutanus pene Ps. Ipouecc nosro-
puTCs.

IMpu nomown pesuctopos Ry, R n Rio MOXHO u3MeHATb MPOJOJIKH-
TenbHOCTb pa3psna kouaeHcatopoB Cy Cy 1 Cs, a cienoBartenbHo, H Mpo-
H3BOAKTb PeryJMpPOBKY BbLIEpPXKH BpeMeHH M KaXaoro kackana. [as
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YCTpaHeHHs NpoxaHus fAKopeil pese P, Py n P; nolr/toueHbl 3/eKTPO-
JNHTHYeCKHe KouaeHcaToph Cp, Cy4 n Cs. Konnencatopnt C;, C3 n Cs n10/1X-
HHl MMeTb BbICOKOe COpOTHB/eHHe H3oaaunH [nas oGecnetenuss 3Toro
Tpe6oBanuA NpHMeHeHbl KcHiencaTophl runa KBI'M, paccuntaHmuble Ha
pabouee nanpsrxenne 400 6.

Tpancgopmatop Tp cobpan Ha cepleuHHKe M3 TPaHCHOPMATOPHOM
cranu III 15X20 mm. TlepBuunas o6Mortka coneput 3 300 BHTKOB mpo-
soza [13B-2 0,1, a 06MOTKa, NpenHa3HayeHHAs /5l MUTAHHS HUTell HaKa-
Ja THpaTpoHOB, conepxHT 150 BuTKOB npoBoaa [19B-2 0,57. B nepe-
KaloyamomeM YCTPOHCTBe NpHMeHeHbl pede IBYXx Twnos. Peae P, Py u
P3 — tnuna PITH, umeior Tok cpabatbiBannn 8 ma. Pene Py, P; n Pg —
THna MKY-48, o6MOTKH 3THX pelie pacCyMTaHbl Ha NMUTaHHE OT CeTH Me-
peMeHHOTO TOKa HanpsixeHneM 220 6.

Hana)knpanue nepek.ioyaiolero ycTpoicTBa HECJOXKHO W CBOLHTCSH
K Pery;JMpoBKe BBIIEPXKH BPeMEHH Ka)XXIOro M3 KacCKa/oB. PeryiupoBKa
NPOU3BOIHTCA CaelylollHy o6pa3oM Pesuctop R, 3ameHsieTcsi Ha nepe-
MeHHbI. M3MeHsif nosioeHue ABHXKKA 3TOrO pe3ucTopa, noabupaiot
HYXXHYIO BeJHYHHY BpeMeHH BhilepXXKH H3MepeHne BpeMeHH BblAepXKKH
NPOH3BOANTCH CeKYHIOMepoM. 3aTeM 3aMepfieTCsi BeJIHUHHA CONpOTHBJIE-
HHSI YCTAHOBJIEHHOTO Pe3HCTOpa, Nocje Yero NepeMeHHbi pe3UcTop 3a-
MeHAeTCs NOCTOAHHBIM.

NEPEKIMOYATENIM HA DNEKTPOHHBIX JIAMNAX

Mepekniovatens Ha namne 6HIM

[Mepekatouatenb, cxema KOTOPOro NpHBeleHa Ha pHC. 6, MoXeT GbiTb
HCMOJIL30BAH B TexX CJy4asx, Korga Heo6XOmMMO MOJY4YHTb MHTalOULHA
cBeT, HanpuMep B MasKax HJaH cBeTodopax. Bpems nepek./ioueHns co-
cTaBasieT 5 Cex.

Ha cxeMe n3o6paxeH nByX/laMMOBBIi reHepaTop (MyJabTHBHODATOP),
KOTOPbI CAYXHT AR MOJYYeHHS HMNYJbCOB NPAMOYTOALHOH (OpMBI.
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Puc. 6. CxeMa 3/eKTPOHHOTO TNepekJlouaTtesnss Ha JaMme



B TeueHue yacTH nepuoaa ONHA W3 JaMN OTKPLITA, a8 APYras — 3aKpHTA.
Uepes onpenesneHHbA NPOMEXYTOK BPEMEHH, KOMla HaNmpsKeHUe HA ceT-
Ke 3aKpblirOfl MOJIOBHHB JaMnu JI; (Hanpumep, npaBoft) HOCTHTHEeT MO-
TeHWi:ana OTCeYKH, NPOHCXOAMT nepe6poc CXeMbl — J1aBHHOOGPa3HbIi
npoiecc, NPHBOAAULIA K OTKPHITHIO NPaBOH H 3aKPbiTHIO JIeBOHA NOJOBH-
Hbl JamMnbl B uenb Katona J€BOM NONOBHHH JaMIbl BKAOYEHO pese, Ta-
KuM OGPa30M, OTKPbITHe JIeBOii MOJOBHHb JaMMbl MPHBOAMT K YBeJHye-
HHUIO TOK2 KaTOA2 H CPA0aTHBAHHIO pesie, a CAeNOBaTENbHO, H NepekJio-
YeHIII0 ero KOHTaKTOB.

[MnTaHHe cxeMbl MOXeT GbITH OCYHIECTBAEGHO OT JIOGOTO HCTOYHHKA
NOCTOSIHHOrO HanpsKeHHs, HeOGXOAHMO JHWIL OGECMeYHTb HamnpsXKeHHe
Ha BbiXole QuJbTpa BhInpAMHTeas OKoso 350 8. BpeMs nepek.touenus
MOJXXHO peryaupoBaThb, usMensia Beanununl R,C, u RsC,. Ins Toro uto-
6bl pese cpabaTbiBajio Yepes paBHble NPOMEXYTKH BpeMeHH, HeoOXOAHMO
co6./t0naTh PaBEHCTBO COMPOTHBJEHHA pe3HcTOpoB R, M Rs H eMkocTe#t
koHnencatopoB C; n C,. ConpoTHBieHHe pesucTopa R, MOMKHO OHTH
paBHO aKTHBHOMY CONPOTHBJEHHIO OOMOTKH pede. B cxeMe mnpHuMeHeHO
pene tuna PITH ¢ TokoM cpabaTniBauus 8 ma M conpoTHB/eHHeM O6GMOT-
ku 400 oM. Tupasuabl naMnouek JI; u JI5 Heo6xoauMo no406paTh B co-
OTBETCTBHH C HanpsizKeHHeM 3/1eKTPOCETH.

BuicokoctabunbHoe nepekniovatoujee yCcrpoMcTao

OnuchiBaeMoe ycTpoficTBO MOXeT GbiTb NMpPHMeHeHO aJsi aBTOMarTH-
yeCcKOro ynpasJjeHHs cBeTodopaMu H oGecneYHBaeT NoOuepenHOe MNepe-
KJtoueHHe Tpex uenefi Bpems Bblllep)XKH NaHHOTO YCTPOMCTBA COCTaBAfA-
er 6 cex (MpH naHHbIX, NPHBe/lEHHbIX Ha CXeMe pHC. 7).

ITpn BkJloueHnn TyMOsiepa Bk Hanps)KeHHe ceTH NCAaeTcA Ha mep-
BHYHYI0 O6MOTKY TtpaHcdopmaTopa Tp. IlepeMeHHOe HampskeHHe BTO-
pHUHO# O6MOTKH BbiNpsMJasieTcss npu noMowld Auonos L, u [, BRaiO-
YeHHbIX MO ABYXNOJaynepHOAHOH cxeMe, Hanpskenne Ha Bbixone QPujbT-
pa crabuanznpyerca NpH noMouu ctabuautponos JI, — JIg n nonaercs
Ha sJeMeHTbl cxeMbl. B ncxoaHoM cocTosinun aaMmnot J1; — JI; OTKpBITHI.
IpH 310M HanpsxeHHe Ha yMpaB.IAIOUIHX CeTKax JaMn MPHMePHO paBHO
MHHYC 2 8. AHOMHBI TOK, NpoTeKaloulhii 4yepe3 JaMnbl, Bh3blBaeT Cpa-
GatuiBanke pesie Py, Py u P, BkaOueHHble B aHodHble uenu aamn. Cpa-
GaTbiBasi, pede pa3Mblkaiol C80M KOHTaKthl [ u 2.

Jlns npHBelleHHs cxeMbl B JeficTBie HEO6XOAHMO Ha KOpOTKOe Bpe-
Ms Haxatb KHonky K. Kownaencatop C; uepes peanctop Ry sapsautcs
N0 Hanps>keHHs MHTaHHA. Bnaronapﬂ He3HayHWTeJbHOH BeJHYHHe MOCTO-
SIHHOM BpeMeHH 3apsj KouzeHcaTopa C; nponcxonur MruoBeHHo. OTcuer
BPEMEHH NepeKJIOYaIoIero YCTPOiCTBa HAYHHAETCA NPH OTIYCKaHHH
kHonkn K. Hanpsikenue Ha KoHJeHcaTOpe TNPHKJAALIBAETCH «MHHYCOM»
K ceTKe Jamnu JI;. B pesyabrare oua sanupaercs u peae P, o6ectoun-
BaeTcs, ero KOHTaKThl / W 2 3aMblKaloTcs M NMOAKAuYaloT 0OMOTKY pe-
Je P; k cetn nepeMensoro toka. CpaGatbiBas, pesie P, pasmbikaer naphbi
KOHTaKTOB / 1 3 H 4 H 5 W 3aMblKaeT napbl KOHTaKTOB 4 u 6, I H 2 n 7
u 8, obecneynBas TeM caMbIM 3apAL KouneHcatopa C; MO HanpsKeHHs
MHTaHHA M TOLKJAOYeHHe HarpyskH. BpeMs BbllepXKH onpeleasercs
BpeMeHeM pa3psfla KoHAeHcatopa C; uepe3 pesiictop R,. Koraa Hanps-
KeHHe Ha ceTKe JaMnbl JI| yMeHblHTCA A0 MHHYC 5 8, peie P cpa6o-
TaeT M pasopBeT Uenb NuTaHus pele Py HanpskeHie Ha KoHaeHcaTope
Ci oKaxeTcsi NPHJIOXKEHHbIM MeXAy CeTKOA JgaMnbl JI; H «3eMueli» («MH-

10



"2810HOALOA oJomMOIRhOIAdOL OIOHIVHQRLIONODNE BWIXD) L dHd

287\ 5
owlidzoy @
wg = gy n\lh Yy m\ll_ Z
[ [ [?
\w F4 sl 2 Q [
Y Y Y
AR ] ]
d w & SANE] Wwa. g AL PO e
7 ﬁ.l ..ulu- L
. Lhe |49
.\ Y Wi ] QS%
5\ /5 S 08 08 05
uis’s e @ uLry 1y 9 [y 4 Hiy

13}



HyCOM» K ceTKe). B pesyabTate namna JI, 3anupaercs, pesne P; obecto-
yMBaeTCH, €r0 KOHTAaKThl [ 1 2 3aMuIKalTCs H MOAKJIIOYAI0T OGMOTKY pe-
Je P; Kk cetn nepeMeHHoro toka. IpoHcaoaur nepekJouene (nepe6poc)
ueneft Harpy3Kd. AHAJOTHUHO NpPOMCXOAMT cpabaTbiBatHe cJjeaytoulefi
namnbl J3, KOTOP1s MO OKOHYAaHHU BbIAEPXKKH OTMHPAETCSH, BHI3bIBAS TEM
cambiM cpabarbiBahue pesie Py, C nomouwbio pete Ps u Pg npousBoaurcs
noaroToBka K paGote mamnu JIy H 1. 1.

PerynupoBka naHHoro ycTpoiicTBa CBOAMTCH K TOYHOH yCTaHOBKe
BpeMeHM BbiAEp)KKH 11s KaXXQOro Kackaga M OCyllecTsjseTcss NMpH M0-
MOLIH NepeMeHHbIX Pe3HCTOpoB Ry, Rs u Rs, KoTOpble 3aTeM 3aMeHstOrCA
nocroauubiMu. TpaHcdopMartop nuianus Tp npuvener tHna IJIC-2. Pe-
Ae Py, Py u Ps— tuna PCM-2, a pene P,, Py u Ps— tHna MKY-48.

Kom6uHupoBanHoe nepekniovaioujee yCTpOHCTBO

ITpuBenexHas Ha puc. 8 NPUHUHNHA/IbHAA CXeMa8 KOMOMHHPOBAHHOTO
LepeKJIoYalollero ycTPOHCTBa N03BOJSET ¢ GOJBLIOH TOUHOCTbIO aBTO-
MaTHYeCKH MepeKknioyalb 3JeKTpuueckue Uend. Bpems BblaepxKu cocras-
AseT 4 MuH.

Cxema paGotaer cueaytownm o6pasoM. Ilpu naxatuu KHonku K
Hanps)KeHHe MCTOUHHKA NMHTaHHA NofaeTcs Ha pede P; uepes pesuctop
Re 1 HOpMasIbHO 3aMKHYTble KOHTAaKTH [ n 2 pesie Py, B pesysnbraTte uero
pene P, cpaGaTbiBaeT H GJOKHpyeT caMo ce6s koutaktamu [ u 2. [lpu
cpabaTbiBaHHH pese Pp pasMbiKaioTcsl ero KOHTaKkThl J W 4 W 3aMbIKaloT-
Ccfl KOHTaKThl 5 H 6, BKJoyas Harpyaky. OnHOBpeMeHHO co cpabatbiBa-
HueM pese P, npoHcxeawT 3apsl KoHleHcatopa Cp uepes pe3aHcTopbl Ry
n Rs. Kak Toabko HanpseHHe Ha KOHReHcaTope Cp IOCTHTHET NOTeH-
uMana 3axiuranus Heowopoil samnm JI; (MH3), ona 3axuraerca u Ha
pesucTope R, o6pasyeTcs NOJIOXKHTENbHBA HMNYJbC, KOTOPbI MpHK/a-
nbIBaercs K ceTne Jamnbl JI;. [lo Tex nop, 10Ka K ceTKe JaMro JI; He
NpPHJIOKEH MOJOXHTebHbI HMIYJbC, @HOHBIY TOK JaMnbl MaJ 6Jaro-
1aps cMelleHHI0 B UeMu Katoda  (pe3uctop Rp). TlosoxuTenbHsiit
MMOyJabC Ha ceTKe JaMnbl JI; BbI3bIBAET HMNYJbC TOKa B ee aHOAHOM
1eny, B pe3yabTaTe Yero cpabaThiBaeT pene P\, KOHTaKkTH KOToporo 3 u 4
3aMblKaloT Uenb nuTanusa pele P,. ONHOBPEMEHHO C nepeKJIOueHHeM pe-
Je P, o6ecTounBaetcs pene F,, 3aMblkast KOHTaKTH 3 U 4, KoTophle obec-
neuuBaloT pa3pan koHueHcatopa C, uepes pesuctop R; Harpyska Bbl-
K/II0YaeTCA MpH MOMOUIM KOHTaKTOB 5 H 6 pene P, 3atem npouecc me-
penJloueHHs1 NMOBTOPAETCH.

KoM6uHHpOBAHHOe MNepekJoyalolllee YCTPOACTBO 3aMUTHIBaeTCs OT
ceTH MepeMeHHOro TOKa. BbinpsMHTeNb co6paH Mo ABYXMOJAYNEPHOLHOM
cxeMe Ha auomax II7)K. Ha Bueixolde BuinpaMuTens CTOHT GHABLTP, cO-
crosiuuit u3 KoHpeHcatopoB C; u Cs u pe3ucropa Rap. Bhimpauiexntoe
HAnNpspKeHHe CTaOHIH3HPYeTCa npu NomolluH ctabuautponoB CI1IT (naM-
rol JI;, JIs n Jlg). TpaucdopnaTop NHTaHHS MOMHFO NMPHMEHHTb OT JItO-
60ro mpHeMHHKa BTOPOrO W.1u TPeTbero knaacca. s yBeuueHHs cTa-
GuJabHOCTH paborhbl npubopa peaucTophl Ry, Rs, Rig. Ry, Rig v Ri7 u Kon-
neHcatopbl Co. C4 u Cs caeayeT pacnoNoXHTb BO3MOXHO AaJblie OT
HarpeBatomuxcs npuGopoB.

[IpaBUJAbHO CMOHTHPOBaHHAs cXeMa cpa3y HauyHHaeT paGoTatb H
HacTpoiiKa ee 3aKJI0yaercs B NMoa6ope HeHGXOAHMOTO BpPeMeHH BblaepiK-
KH C NOMOWbIO NMepeMeHHbX pe3ucTopoB Re. Ry M Ry7, a Takxe B noa-
60pe HEOGXOQHMBIX COMPOTHBJEHHA pe3ucTopoB Rs, Ry 1t Ryg.
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MEPEKMIOYATENHU HA TPAH3UCTOPAX

Mepekniovarens Ha ABYX TPaH3uCTOpaX

CxeMa 3Toro nepekJjioouartess H3o6paxeHa Ha puc. 9. Takoe ycTpo#-
CTBO MO3BOJIAET MepekaoyaTh GOJblioe KOJHYECTBO Lenedt H pa3pato-
TaHO A/1f NepPeKJIoueHHs OrHell CBETOBOH pekJaMbl. Bpems ropenus
Ka)X<Jlof THPJSAHAbl JaMI cocTaBJseT 3 Cex.

L1000
_L90
=
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Puc. 9. CxeMa nepekJoyaTtens Ha ABYX TPaH3HCTOpax.

[MepekmoyaTenb COCTOMT H3 Tpex 4acTed: MyabTHBHGpaTopa, OG-
PaHHOrO Ha TPAH3MCTOPAX, LWArOBOTO WCKaTeds M 6J0OKa NHTaHHA. MyJb-
TrBUGpaTOp paGoTaer caepytouldm o6pasoM. Tpausuctopu Ty u T Ha-
X0AATCsA NMOMEpeMeHHO B OTKPBITOM H 3aKpuToM cocTosHHuH. [lepexox u3
O/IHOTO COCTOSIHHSI B APyroe NPOHCXOAHT B TOT MOMEHT, KOrjaa Hanps-
Keive Mexay 6a3offi H SMHTTEPOM TPAH3UCTOPA CTAHOBHTCH paBHBIM
HyJt0. JIHTEJNbHOCTb HMNYJbCOB, BblpaGaThiBaeMblX MyJbTHBHOPaTOpUM,
onpejessieTcsi BpeMeHeM pa3psfa kuHAEHCATOpa, BKJIOYEHHOrO Mexay
KGJLIEKTODOM OTkPHITOr0 M 6as0il 3akphiToro TpHouoB. Bpems paspsana
MOXXHO MOJACYHTaTb Mo ¢opMynam:

1,=0,7 R4C1;
1,=0,7 Rng.

WMnyabcsl, BblpabaThiBaeMble MYJbTHBHGPATOPOM, NPUBOAAT K Cpa-
GaThiBaHHIO pelle, Noc/delHee CBOMMH KOHTAKTaMH MOAK/IIOYAeT Hanpsxe-
HHe NUTaHHA K OGMOTKe wiaroBoro uckaTens LIH.

Pesle MOXHO MPHMeHHTD JI0GOTO THNA, HMeloUee TOK cpabaThiBaHHs
He GoJiee 35 Ma u conpoTHBaeHHe 06MoTKH 500—800 os. B onucnBaemoil
cxeMe npuMeHeHo pene Tina P3C-10 ¢ conporuB/ieHHeM OOMOTKH
630 os u ToKOM cpabathiBanusa 22 ma. IllaroBulil HckaTesb HMeeT caenylo-
HIMe JaHHble: CONpPOTHBJeHHe OOMOTKH 420 0.4, KOJHYECTBO BHTKOB
6500, Tok cpabathiBauus 60 sxa. B nepekmouyartene moryt ObiTh MCNOJb-

14



30BaHbl LWarosble uckarenu Ttuna LWK-11, WKN-25 LWN-50, paccymTaH-
Hble Ha HanpsXeHue 24 B. B cnydyae NpuWMeHeHWs LIAroBbIX WCKaTenew,
TOK cpabaTbiBaHWA KOTOpPbIX MNpeBbliwaeTr 100 mMa, HEO6XOAMMO 3amMeHWUTb
anogbl A7E apyrumu, obecneyuBarolyMu HeOOXOAWMbIA TOK cpabaTbiBa-
HWsA. B kayecTBe TpaHcdopmaTopa Tp MOXeT ObiTb MCMONb30BaH N060oM
TpaHctopmatop, obecneynBalowWuii BbIXOLHOE HanpshkeHue 24—26 B npu
TOKe He MeHee 100 ma.

Puc. 10. Y3nbl W feTanu nepeknoyatens Ha [ABYX TpaH3uc-
Topax.

/ —CMOHTUPOBaHHbLIA MynbTUBUGPaTOpP; 2 —pene P3C-10; 3 — Warosbiii
nckatens LWW; 4 — nepemMeHHbI pesncTop; 5 —BblKNOYaTeNb.

Mpu perynupoBke YcTpoiicTBa nog6Gupaetcs pe3uctop Ru conpo-
TUBMEHUE KOTOPOro JO/MKHO 6biTb PaBHO aKTUBHOMY COMPOTUB/IEHWIO 06-
MOTKW pefie. PerynuMpoBka 4acToTbl C/A€A0BAHMS UMMY/NbCOB MYNbTUBUG-
paTopa OCYLecTBASeTCS Mpu MomoliM pe3uctopa Rs.

Ha puc. 10 n306paxeHbl OCHOBHblE Y37bl W AeTanu MNepekayaTens
Ha TpaH3ucTopax. Pasmepbl YCTpOWCTBa 3aBUCAT OT MPUMEHEHHOTO TUMa
WaroBOro uckatens u TpaHcdopmaTtopa. My/nbTUBMGPATOP CMOHTUPOBaH
Ha nnaTte M3 TeKCTONUTA, pasMmepbl naaTbl 50X70 MM.

Mepek/touatenb Ha YeTbIpex TPaH3UCcTopax

Mepekntoyatenb, cxema KOTOpPOro u3obpaxeHa Ha puc. 11, nmeet
Heb0MblWOe KONUYECTBO AeTaneil, 3KOHOMWYEH U [ONroBeYeH B paboTe.
Takoe YCTPOWCTBO MOXHO WCMOMb30BaTh A5 MNepekoYeHns OrHei
npasgHWYHON UNNIOMUHALUKM, HOBOFOAHWX €10K, CO34aHUs  pas/inyHbIX
CBETOBbIX 3(h(ekTOB. Bpems nepeknouyeHns Ueneid cocTaBnser 5 cek.

YcTpoiicTBo paboTaeT cnegyklowumm obpasom. [lo Tex mnop, noka He
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HaxxaTa KHonka K, HanpsikeHHe Ha 3J€KTPOJHTHYECKOM KOHjAeHcaTope
Cs paBHO HYJIIO, HanpsKeHHe Ha Gase TpaHaucTopa I'| OTCYTCTBYeT, TaK
KaK OHa COelHHeHa C- SMUTTEPOM uepe3 pe3HCTOPH R, R; u R;. Tok ue-
l)_i-:s TPaH3HCTOP MaJ H pese P, HaXOAHTCA B HOPMaJbHOM NOJIOXEHHH.
PH HaxaTHH Ha KHonky K xoHieHcatop Cs TMOYTH MTHOBERHO 3apSAHT-
CA OO HanpsKeHHS HCTOYHHKA TMHTAHHHA, HanpsiKeHue, MosBUBLICECS
B pe3yJbTaTe 3apsja Ha KonueHcaTope Cs, MPUIONKHUTCA «MHHYCOM» K
Gaze TpaH3HcTOopa T, mocJ/le 4ero KOJIJIEKTOPHBbI TOK TpaH3Hciopa yBe-
NHYHBAaeTCA H Bbi3biBaeT cpabaTniBaHHe pene Py. Kourtaktel / u 2 atoro
pene noaxniouaiol konaeHcatop C; K MCTOYHHKY NMHTaHHs, NMOArOTOBJAS
5THM caMblM K paloTe BTOPOHl KacKal, a KOHTaKTel 4 u 6 BKJIOYAlOT
leMb Harpys3kH. Slkopb pesne P, GyleT HaxXoOAHTbCA B MPHUTAHYTOM CO-
CTOfIHHH 10 TeX mop, noka koujeHcatop Cs uepe3 pe3uctop R, He pas-
PAAWTCH A0 OMNpeJe/IeHHOTo HanpsxenHs. Bpems paspsna koulescaro-
pa Cs 3aBHCHT OT CONMpoTHBJEHHA pesuctopa R,. Paspsin konzeHcatopa
ONHOBPEMeHHO MPOHCXOAHT H MO Lend, 06GPasoBaHHON pe3ucTopoM Ry,
nepexonoM sMuTTep — 6a3a Tpausuctopa T, u pe3sncropom R;. Conpo-
THBJIEHHE 3TOA LeNMH 3HayHTeILHO GOJjblle COMPOTHBJEHHS pe3ucTopa
R, nosTOMY CKOpPOCTb pa3psiia KOHAEHCATOpa ONpelielseTcs B OCHOBHOM
conpoTHBJerHeM pesHcTopa R;. OnHOBpeMEHHO C yMeHblUeHHeM Hanps-
¥eHHA Ha KoHjeHcatope Cs OyleT yMeHblaTbCs OTpHLATebioe Hanps-
eHHe Ha Gase TpaH3HcTopa I, YTO BLI3OBET YyMeHblLIEHHE KOJIEKTOp-
HOFO TOKa W TeM CaMbM 3aCTaBUT peje P, oTmycTHTb CBOH fKOpb. KoOH-
TakThl / H 2 pa3oMKHYTCH, a KOHTAaKTbl /| H 3 3aMKRYTCH W KOHJeHcaTop
C, HauneT paspsaxaTbcst yepes pesnctop Rs. TloBropures Bech mpouecc.
IMutanne nepekmiouarollero ycTpoficTBa ocyurecTsasercst oT Bbips-
MHTeJs, cXeMa KOTOpOro npHeefeHa Ha puc. 12. Hanpsxeunne anexrpo-

T mw
A4, 477 2 -
Ry 2k
Lk YA
w,0f +
(906) A, 4613

- 2+

Puc. 12. Cxema BbINpAMHTE/A.

ceTH, npeo6pasoBaHHOe C MOMOULbI0 TpancdopmaTopa, BHINpAMISeTCA
auonamu [,—/, BKMOYEHHHMH MO MOCTOBOM CXeMe, M MNOCTYNaer Ha
cxeMy cTabuIH3aTopa HanpsbkeHus. TlocieaHnii npeactasaseT coGof
3MHTTepPHbIil MOBTOPHTE/b, B 6a30BYI0 LeMb KOTOPOrO BKJIOYEH HCTOUHHK
sTaJOHHOro (ONOPHOrO) HanpsxeHud. B KauecTBe Taxkoro HCTOUHMKA
npHMeHenbl KpeMHiueBble cTaGuauTpoRrbt Os n s tuna 1813, BkJlOueH-
HBle TocJaeA0BaTelbHOo. HanpsaxeHue Ha Bbixole crtaGH/H3aTOpa DaBHO
25 6. BenHunHa TOKa, CHHMaeMOro C BhiXOAa CTaGHJH3aTOP@, 3aBHCHT
OT THMA NMPUMEHEHHOro Tpausuctopa 7.

B KauecTBe MpeoOpa3oBaTest MpuMeHeH TpancopMaTop Ti-
na TH-13, ¢ BropHYHOfi OGMOTKH KOTOpPOro CHHMaeTcst Hanps<eHWe OKO-
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no 50 B. MMepeknoyalolee YCTPONCTBO MOXeT paboTaTb H 0T ApYrux
MCTOYHNKOB MOCTOSHHOTO TOKa C HampsXkeHuem 25 BY Hanpumep OT aKKy-
MynaTopoB, 6atapeil W T. 4. BHewHuit BUA YCTPOACTBAa MNOKasaH Ha

puc. 13.

Puc. 13. BHewHWil Buf nepeknoyvatenss Ha ueTblipex
TpaH3ucTopax.
| —nnata ¢ TpaH3nucTopamu; 2—nnata ¢ pesncropamu;

3—nnata ¢ KoHAeHcaTtopamu; 4—kHonka K\ 5—pene
P3C-9; 6 —TpaHcthopmartop Tp.

Mepekntoyvatoliee yCTPONCTBO CMOHTWPOBAHO BMeCTe C BbINpAMuUTE-
fleM Ha waccu, umerowmnm pasmepbl 100X110 mm. Laccu M3rotossieHo
13 anloMUHUA ToNwuHOM 15 mm. Bce pene, npuMeHeHHble B YCTPONCTBE,
Tuna P3C-9 c Tokom cpabaTtbiBaHus 30 Ma M COMPOTMBAEHUEM OOMOTKM
500 om. KoHpeHcatop C\ — tmna K3 wmm 3L,

Mepekntoyatesb namn cBeToopoB

Ha puc. 14 nzobpaxeHa cxema yCcTpONCTBa, COCTOALLEr0 W3 My/bTU-
BubpaTtopa v Tpurrepa. OHO pa3paboTaHO NNA NEPeKNoYeHUs namn cee-
TO(OpOB, a TakXe MOXeT OblTb MCMOMb30BAHO B KauyecTBe MNepekntoyvarte-
NA TUPNAHL NamnoyeK HOBOTOAHeW enku.

MpuHuun paboTbl MynbTMBMGpaTOpa onucaH Ha cTp. 15. BTopas
4acTb CXeMbl NpefcTaBffeT coboi Tpurrep u paboTaeT cnegylowmum o6-
pasoM. B TOT MOMEHT, Korga OTKPbIT TpaH3uctop 4, yepe3 KONNeKTop-
HYI0 Lienb 3TOr0 TpaH3ucTopa TeyeT TOK, KOTOPbIi Bbi3biBaeT cpabaTbiBa-
Hue pene Pr n pasmbiKaHuWe ero HopmasbHO 3aMKHYTbIX KOHTaKToB 1 # 2
n 3 und4 MNpu nepexofe TpUrrepa M3 OAHOr0 YCTOWUYMBOrO COCTOSIHUS B
Lpyroe TpaH3ucTop 3anupaeTcs, npekpawaeTca TOK 4epe3 0OMOTKY
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pene P; 1 KOHTaKTbl nmocJjelHero 3aMbKaloTcA. 3allycK TPHITepa NpPOH3-
BOAMTCA MOJMOXKUTEJbHBIM WMNYJbCOM, KOTOPbIH cHUMaeTcsi ¢ 6asbl TpaH-
suctopa T, u nonaercs yepes kouaencatop C; u avoaw [, u Hp Ha Ga-
3bl TpaHaucTopoB T3 M Ty B TOr mMOMeHT, KOrga 3aMKHYTbl KOHTaKThl
I v 2u 3 n4 pene P, Bralouaercs Harpyska; Npu pasMblKaHuM 3THX
KOHTAKTOB 3aMbIKaloTc koHTakTel / u 2 u 3 u 4 pene P, nononuu-
TeJbHO MNOIK/AIO4as HAarpysky. B cayyae 3amblkanus KOHTaKTOB 06OMX
pene P, P, Harpyska NOAKAIOYaeTCs OLHOBPEMEHHO KO BCeM KJeMMaM,
a KOrla KOHTaKTbi OGOHX peJie PasMblKaloTCs, NPOUCXOAHT OTKJIOYeHHe
Harpysku. 3atem nmpouecc MOBTOpPsETCH.

ITuTanne nepek/toualowtero ycTpoiCTBA NPOM3BOANTCS OT BHINIPAMH-
Teas, co6paHHOro Ha repmaHdeBblx aAdonax THna I7)K u BKIOYEHHDBIX
no Moctosoit cxeme. CjieyeT OTMETHTb, YTO BbIIpiMJEHHOE HaNpsKeHHe
NO/HKHO HMEeTb He3HauyuTeabHbll KOIDQHUHEHT nyabcauHu, yto obecre-
yuBaerca cxemoft I[l-oGpasHoro ¢uJbTpa, COCTOALIETO W3 KOHAEHCATO-
poB Cq v Cs u npoccens JIpi. IMocnenruit cobpal Ha cepaeuHuke, UMelo-
iem ceyenne 2 ¢m? ero o6MOTKa HamaTbiBaeTcs nposogom I[13B 0,18
10 3anoqaHeHus kapkaca. Tpancpopmatop nutanus I'p, coGpaH Ha cep-
leuHKe u3 TpaHcpopmaTophnoit craan LU-12 u nmeer naGop 25 mm.
IMepsuynas o6moTka conepxHuT 4 180 BHTKOB nposona [13B-0,1, a BTO-
pHyHas o6MoTKa HaMoTana npososoM I19B 0,25 u coaepxxur 500 BHT-
koB. [lepek.toyaroulee ycTpONCTBO TaKxe MOXXeT mutaThcs 0T GaTtapeh
HJH aKKyMyJaaTopoB ¢ HanpsikenHeM 20—25 8. aGapuTbl ycTpoficTBa
B OCHOBHOM 3aBHCAT OT pa3MepoB TpaHcopMaTopa MHTaHHA, Apoccens
¢GuIbTPa MHTAHWSI H KOHAEHCATOpOB.



NPHMNOMEHUSA

1. TAPAMETPbI HEKOTOPbBIX THIIOB HEOHOBbBIX JIAMII,

CTABHJIHTPOHOB H THPATPOHOB

Tun npubopa ﬂ::ggn;amme:raﬂ"a:ﬂp‘n’- Hanbon:‘llunn Tox, | Cpox :nymdu.
HeonoBne namnmu
MH3 65 1 300
MH4 80 2 500
MHS 150 0,2 200
MH6 90 0,8 100
MH7 87 2 200
MH8 85 1 200
MHI11 85 4 100
MH12 95 0,2 —
TTH3 90 1 300
CtabHAHTPOHM
Crin 180 30 —
crai 133 30 —
Crsb 180 10 -—
TupaTponbl
MTX90 150 10 —
TX1b 160 30 —
TX3b 190 5 —

Tupatpow TI'IB uMeer HanpsxewHe Hakana 63 s,

TOK

aHoNHOe HanpsXehue 240 o, cpeAnwil aHoAHM#A ToK 20 ma.

2. MAPAMETPbI HEKOTOPbBIX 3JIEKTPOHHbIX JIAMI

Hakana 0,23 a,

Hanpsxe- | Tox ya. | Anoznoe | CpeaHudt | Kpyuryana xapax-
Tun Aamnul HUe HaKa- | yana, g | HAMPAKeE- | AHOAWM | renucruvu, male
aa, 8 HHe, 8 TOK, Ma
6H8C 6,3 0.6 250 9 2,6
6HI1I1 6,3 0.6 250 7.5 4,35
611111 6,3 0,5 250 44 4,9
6H6I1 6,3 0,75 120 30 11




Ipodoaxcenue

Hanpaxe- | Tog yaxa- | Anoanoe | Cpeauntt | govuryzna xapax-
Tun aaMns HHe Haka- na, a Hanpsxe- | aHoaHHIfA TEPHCTHKH, Ma/8
na, 6 HHeE, 8 TOK, Ma
6H166 6,3 0,4 100 8 5
6H17B 6,3 0,4 200 4 2,5
62K9I1 6,3 0,45 150 15 18
61111 6,3 0,45 150 25 28
6H141 6,3 0,35 90 10,5 -
Ilns NBOHHEIX TDHOAOB MPHBOASTCH NapaMeTPH OAHOTO M3 TPHOMLOB.
3. NTAPAMETPbB! HEKOTOPbLIX TPAH3HCTOPOB
[MpexeabHble 3HaueHus napamer-
pos
CraTuye ckuit
T H3HC- Maxcu- Makcu- f:?a?l?r?u";lgegru
" 1?;:4 ? Nepexon Maxcn- MaibHOe | MaabHas y Hanpameunnp
MaabHBR | yanpawe- | paccen- Ha KoadeKTope
TOK KOA- | yye Ha BaeMas He MeHee, 6
ACKTOPA, | yoa1eKTO- | MOWHOCTD,
Ma pe, 8 mem
36 p-n-p 20 15 150 20—60(5)
IT14A p-n-p 20 30 159 20—40(5)
M15A p-n-p 20 15 150 50—100(5)
116 p-n-p 50 15 200 20—35(5)
120 p-n-p 50 30 150 50—150(5)
1126 p-n-p 30 100 200 10—25(70)
1103 n-p-n 20 10 150 9(5)
11201 p-n-p 1 500 30 1 000 20(10)
11203 p-n-p 2500 55 1000 20(10)
11302 p-n-p 400 40 2000 5—10(50)
M213A p-n-p 5000 30 1500 20—50(5)

Bce naHHBIe npusedeHB IAA TeMNepaTyph okpywaioiieR cpean 20+3° C.

4. MAPAMETPbI HEKOTOPBIX THNOB PEJIE
H WATOBbIX HCKATEJIER

H Conpo-
anpske- | TOK €pa- | tuprenne
Tun npubopa Homep nacnopra HHe Ha  |6aTHBAHUS, | o6moTKH,
ob6MoTKe, 8 Ma oM
Peuae
P3C-9 PC 4. 524. 201 111 — 30 500
PC 4. 524.204 1 — 7 9600
PC 4. 524,205 111 - 11 3400




I1pusoxcenue 4 (npodorxerue)

Conpo-

Hanps- Tok cpa- | typrenue

Tnn npubopa Homep nacnmopra *eHue Ha | OarbiBa- 06MOTKH,
06MOTKe, 8| HHMA, Ma oM

PC 4. 524, 301 8 4 500

P3C-10 PC 4. 524. 302 — 22 630

PC 4. 524. 303 50 120

Y 171 78 23 — 2 4 500

PKH Y171 78 24 —_ 5,8 1 000

Y 171 77 43 — 10 600

10 171 81 37 —_ 24 750

PCM 10 171 81 54 — 24 750

10 17] 81 22 — 24 750

$1 719 005 —_ 8 400

PITH $1 719 028 — 7 1 000

$1 719 959 — 6 2000

MKY-48 (c nu- — 220 36 2100
TanHeM OOMOTKH — 110 8 480
nepeMeHHbM TO- 110 55 700
KOM)

MKY-48 (¢ nu- — 110 12 6 000
TAHHEM OOMOTKH — 220 7 20 000
MOCTOSAHHHM TO-

KOM)

MKY-48 (c nu- 1L 171 90 90 12 120 85
tanuem  o6mot- | 171 91 29 24 60 320
Ku mocrosuubiM | 171 90 30 24 32 510
TOKOM) m 171 9t 72 24 14 1200

PC-13-10 — — 8u 250

PC-13-60 —_ — 46 250

PC-13-40 - — 37 400

PC-13-41 — —_ 9,5 8 000

PC-13-91 — — 10 8000

PC-4-52 PC 4 523 204 11 — 34 420

PC-4-52 PC 4 523 210 1l — 10 9 000

LilaroBbie HcKaTeaw

iun-11 — ! 24 - 25

lHn-17 — 48 — 50

iun-17 60 — 120

Hin-25/4 — 24 — 25

1111-50/4 - 48 — 200

23



COJEPHAHHE

MNepexatoyaTean Ha HOHHBIX npH6Opax . .
Ipocroe nepek.ioyaiolliee yCTPOHCTBO
IMepekaioyaTens Ha HEOHOBHIX JaMMax

MNepekaioyateab ua Thparponax MTX3I0

Mepexaioyatens Ha Tupatpounax Tr1B

Ilepexniouatens Ha INEKTPOHHBIX AaMnax
Mepekaioyatear Ha aamne 6HIM . .

BuicokocTabuabroe nepekaioyaioliee yCTpoiHcTBo
Kom6uuiipoBaHHoe nepekJaioyaloliee ycTpoiicTBo

lepekatouaTenu Ha TpaH3WCcTOPAX . . . .

Mepexntoyatens Ha ABYX TPAH3HCTOpax
IepeknioyaTesb HA YeTbipex TPaH3HCTOPAX
IMepekaiovateab namn cBetroopoB

Mpunoxcetus

.

.

.



LleHa 05 kon.
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