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1. Tunst anekTpogsuraTenei NOCTOAHHOIO TOKA.

Tema: dnexTpoaBUraTenn NOCTOAHHOIO ToKa.

2. XapakTepucTuku 3NeKTpogeuraTenei NOCTOAHHOIO ToKa.

3. Myck 1 perynupoeaxue YacToTsl BPALLEeHUA Asurateneih NOCTORHHOrO ToKa.
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4. MoTtepw u KML mMawnH NOCTOAHHOMC TOKa.

1. dBuratenb NOCTOAHHOIO TOKa rapanrnenbHoro Bo3ByXaeHNA umeeT 2 an. Lenu:
uenb Qﬂwo?'[(u axops (A1 ~ A2) u uenb 06moTku Bo3Byxpenus (LLHM—LLi2).
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B uens obmoTkM BO3BYMAeHUs BkhodaloT peoctat PB, ans perynupoBaHus
CKOpOCTU gBUraTtens. B MOMeHT nycka, 4Tobb! MarHUTHbIA NOToK Asuratens Boin
HauGonblwmm, peoctaTt PB BbIBOANUTCSA Ha 3TOT Nepuof,

OnA OrpaHM4YEHMA NYCKOBBLIX TOKOB B LENb SKOPR BKMOYER TPEX3KMMHbIN
nyckosot  peoctat Pl1, 3axuMbl  KOTOPOro fpucoeauHeHsbl: Jl—k nuHWv
(MCTOUHMKY NMOCTOsIHHOrO Toka), S—k obmotke skops;; L—k oBmoTke
B03byxaenvs. Myckosoi peoctat Pl vmeeT XONOCTOR KOHTAKT O U HECKONbKO
OPYTUX _GENOABWXKHBLIX  KOHTAKTOB, K KOTOPbIM  NPUCOEANHEHLI  CeKunn
conpoTuenenns. MNepen Nyckom py4ka peoctarta (MOABWKHBLIA KOHTAKT) AOIMKHa
HaxoAUTECA Ha XonocToM koHTakTe 0. Mpy 3aMbikaHuy «Beikn, B» u nepesoge PI1
B nonoxeHue «1» ofe 3n. Lenu NOAKMNIOHAOTCA K WCTOMHUKY nocT. Toka: B
o6moTke BO3Bywaenun (L1—ILL2) ycranaBnusaeTca HauBonbilui TOK, @ TOK B
o6MoTKe AKopA ckaukoobpasHo yeenuumsaeTtcs Ao (1,7..2,5) lawem - Ecm
nyckoBoil MOMEHT ByaeT Gofiblle HarpysouHoro, TO AKOPb ABUFaTENs HauUHET
BpawjaTbca. pw aTom B 0OMOTKE AKOPA MHOYKTUPYETCS 3.4.C., KOTOPas ¢ pocTom
CKOPOCTM BPALLEHNA SKOPA YBENUYWBAETCs, a (YCKOBOW TOK — YMEHbLIAETCA.
Korga nyckoBoit TOK yMEHbILMTCS A0 3Hauenua (1.3..1,1) T A.Howm » PyHKy PI
NepeBoAAT B nonoxeHue «2». Mpu atom HaGMopaeTcs HOBLIA CKAYOK TOKA,
yBENMUMBAETCH BPALLAIOLLMI MOMEHT, CKOPOCTh BpaLLEeHust M 3.4.C. AKopA. MNpu
COOTBETCTBYIOLLEM BbiGope conpoTussieHnid cexunin PTl, nepesog ero pyuqku
Bynet corgosoxmancn OMHAKOBLIMU NO BEMNUUMHE CKAYKAMY NYCKOBOTO TOKA.
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[image: image2.png]Myck psuratena sakaHYUBAETCH, Korga Be& conpotusnerne Pl eblBeaeHo u Ha
AKOPb NOAaHO NONHOE HanpaXXexsne.

[Osuratenu napannesibHOro BOSOGY)XKOASHUS XapaKTEpUSYIOTCA TeM, 4YTO nNpu
HEM3MEHHOM  TOke  BO3OCYXOEHWS  MarduTHbIM  FOTOK NOCTOAHEH.
3NeKTPOMAarHUTHLIN MOMEHT WUNU MOMEHT BpaLLieHus Map=c @]y .

OnekTpoMarHMTHas MOLWHOCTb Pgm COCTOUT M3 NONE3HOW MOLHOCTM Ha Bary P2 ,
MEXaHWYEEKNX MOTEPb P MEKYW NOTEPb B CTAM Pt

Pz = P2+ pupt Por,  KaXAaoi cocTasnsioulell MOLYHOCTW COOTBETCTBYET
cocTaBnaWan MoMeHTa Pam /W = P2 /{puxt pg) f W unu Mam = M2+ Mo,
rae Me— nonesrbli BPaLWAOLLUA MOMEHT, Mo~ MOMEHT XONOCTOrO X04a.

CKOpOCTHAA XapaKTepucTuka aApuratens nap. 8o36. ) =(f) Ia u U = Ugon=
const e = const, UMeeT Kak NPaBKUnOC Manbli HakNoH. Ha ckopocTs AsuraTens
npu U = Ugop= const n Tg = const Bnuser nagenue Hanpskenvs 1s Rg v
peakums AIKOPA, AEWCTBUE KOTOPBIX HOCWT BCTpeuHbild xapakrep. (poueHTHoe
nameHeHue cKopocTy, coctaenser 3....7% (MeHbluas undpa OTHOCUTCA K ABWT.
Gonbuieit MoHOCTH) AW = Ws = Wign/ Wo 100.

Ecnn  npu  HEM3MERHOM MAarHUTHOM [OTOKE  3MEKTPOMAarHUTHbI!  MOMEHT
nporopunoHaneH Toky, To nonyuum 3aeucumocts ) =f (M) v U=const Ty =
const , HaSbiIBaeMyIo MeXaHUYeCcKol XapaKTepUCTUKONA.

PerynupoBaTb CKOpOCTb BpalUeHUA ABUraTens ApW MOCTOAHHOM HanpsKeHUun
AuTaHna U = const MOXHO W3MEHSR MarHUTHBIN NOTOK MawuHbl © nmbo
CyMMapHOe COnpoTUBNEHME AKOPHOI Uenwn, peoctatom PB  u3meHss ToK
BO3OYXACHUA. BTOT METOA PErynupoBaHuA NPUMEHAIOT ApWu  HeGornbLIMX
Harpyskax nns yeenudeHus ckopoctm o 1,5HoMuH. Briaropaps Bwicokoi
3KOHOMUYHOCTH, OGYCIIOBNEHHOW ManbiM Tokom Bo36yxaenus (Je = (0,01...0,05)
T3 wom), MOLLHOCTBIO NOTEPL U pa3MepaMi PerynMpoBOYHOrO peocTaTta, Takoe
perynvposasine Nomy-usio WMpPoKoe pacrnpocTpaHeHne.

OBeuratens ¢ He3aBUCMMbIM Bo3ByxaeHueM npumeHsieTca rae Tpebyercs
perynvpgBaHue CKOpoGTY B LUIMPOKNX Npeenax.
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Cxema BKIMIOMEHUA Takoro Aasuratens npeanosiaraeT Hanudue OTAENbHOro
UCTOHHWKE NOCTORHHONO TOKA ¢ perynupyemMbliM HanpsxeHnem KOTopoe npukniag.
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[image: image3.png]v K oBMoTKe sIKopsi. VI3 ypaBHEHUA CKOPOCTHOM xap-km W = U -TRy/c$ BugHo,
4YTO NpU U3MEHEHUU HanpskeHua U Ha oBMOTKe AKOPA Asuratens MeHAer cBoé
NONOXEHWe BAONL OCKH OPAMHAT TOUKa XapakTepUCTMK COOTBETCTBYIOWAN
XOFIOCTOMY XOAY MatumHbl. [py 3TOM Yem Bbilie HanpskeHue Ha oBMOTKe AKops,
TEM Bbille CKOPOCTb XONOCTOro xoaa W .

Ecnu aononHutenbHO perynuposaTe v Tox Bo3ByXAeHUR ABUraTens C NOMOLbIO
peoctara PB, To MoxeT GbiTb NONy4eHO OTHOWEHWe HaubomnblUel CKOPOCTU K
HawmeHbled paeHbiM 100 n Gonee.

OBuratenyu ROCNENOBATENLHOMO W CMewaHHoro Bo3byx¥aesusn. Cxema ux
BKIIOYEHUA NpeaCcTasnseT coGOW NPOCTEMLYI0 MOCMEAO0BATENsHYI0 Uenb, B
KOTOPYIO BKIIOUEHbl 06MOTKa sikops, oBMoTka Bo3ByXaeHUA U nyckoBol peocTar
Pl ans orpaHuyeymus nyckosoro Toxa.
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Myck ABvratens ocyLeCTBASTCA BKMIOUEeHUEM BoikMniovaTens B npy nonHocTsio
BBEAEHHOM NYCKOBOM peocrare PN; no mepe yBeNnu4eHUa CKOpPOCTH AB-nA U
YMEHbLCHUU NPU ITOM TOKa AKOPA, peocTaTt foCTeneHHo BbIBOAUTCA.

CKOpOCTb BpaLLEHUA W TOK npu pabouem xoae AB-Nst paBHb

w =U-T(Rg+Re) /c® T=U-E/Rg + Rcrae Re-- conpotusneve
nocnefoBaTenbHOA 0BMOTKY BO3GYHAEHMS.

Mpy manbix 1 cpegHux Tokax skopa (A0 0,5 luy) MarauTHas uerns AB-AA
HeHacbilleHHa; B 3TOM Cliydyae MarHWTHbIA TIOTOK MPONOpLUOHasieH Toky T. €.
MOMEHT NPONOPUWOHAneH KBagpaTy ToKa # Npu STOM C YBEMUYEHUEM Harpysku
CKOPOCTb BpalLEHUA pe3Kko nagaeT. Takyto XapakTepucTuKy Ha3LIBaloT M A F K O 4.

Mpn Toxa®¥ Gonee (0,5...0,75) Thiom MarHuTHas Lenb HAcLILIAETCA, BPALLaIOLLN
MOMENT CTaHOBUTCS MPOMOPUMOHANEH TOKY, M CKOPOCTHas XapaKTepucTuka
craHoBUTCA Bonee XECTKON.

IMpy HeBonbwoit Harpyske (MeHee 0,25 Thom) crOpOCTS fB-NA cunbHO BOspacTaeT
W MOXET AOCTUMHYTb BESMYNHB! KPUTUUECKOW MPOYHOCTY BPALUSIOLENHCH YacTH,
NOSTOMY HYXHO u3beraTe paBoTbl B XONOCTYIO WiM Apu Manol Harpyske. B
ABMratene cmelwadHoro Bo3b-n  rocnegoBaTenbHyid OOMOTKY BKMKOY. C
napannenbHo: HaMarHHWY. cunkl CKITaAbIBAIOTCA U AB-Nb OYAST NPOMEXYTOUHLIM
MEXIY AB-MU NApasnienbHOro U NociefoBaTenbHoro Bo3dykaeHns.
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[image: image4.png]3. ﬂycxoeble CBOWCTBa ABUraTens oLueHNBaloTCA BEMUUMHON flyCKOBOro MoMeHTa
NPV NYCKOBbIX TOKAX He NpPeBbilUaoLLX AONYCTUMONA BEIWYUHLL. Yem Bbille TOKU
TEM BbILLE NYCKOBOA MOMEHT.

B HauanbHbIi MOMEHT fycka, koraa ckopocTb sikopsi paska 0 3.4.¢. E Takke pasHa
HyN. Mpy 3ToM HauanbHLIA ryckoBolt Tok  Iug = U/ Ra moxet B 10—20 pas
NPEBLILLATL HOMWHaMNbHYIO BENWYUHY W CTaTb onacHbiM AnR Konnekropa u
WCTOMHIMKA MIUTAHWUA, NOSTOMY €70 OTPAHUMUMBAIOT BerUunMHOM lwn (2...2,5) I tam
BKIIOYaA nocneposaTensHo peoctat P ¢ akopHo# 0GMOTKOH.

Mo Mepe yBenwuueHWs CKOPOCTU W npy nycke 3.4.C. Akops E pacTér, a Tok
yMeHblaeTess U veobxoaumocts B Pl oTnapaeT (ero BbIBOAAT BpyuHylo vnw
aBTOMaTHEeCKN).

Ans GbicTporo pasroHa ABWraTena HeOBXogMMO, UTOObl MOMEHT npu nycke Gbin
MaKkcuMarnbsHbIM, U 4OCTUraeTcA ITO MNPy MAKCUMANbHOM MArHUTHOM MOTOKE.

TTyCKOBOW TOK TaK € MOXHO OfpaHWuMBaTb MyTEM CHWKEHWS NOABOAUMOrO K
skoplo HanpsxeHua. Mpu paGovem xofe AswuraTens Tok B sikopHoW oBMoTke
onpepensieTcA HeboNbLIOA pasHULEN M/A HanNpKeHWeM WCTOUHWKA MUTaHUA U
a.4.c akops  U-E=(0,03....0,1) Us.ueu

CropocTe ABuraTens (O MOXHO PerynuposaTb MyTEM WU3MEHEHUs MarHuTHOro
notoka @ vnNu HanpskeHus Ha skope U, a Tawke BBefgeHuem [oGaBOUHOTO
conpoTueneHus Rgosd Liens AKOPA ABuraTtens.

4, YacTe noaBeAeHHOM K  MallvHe 3Heprt He wMoxeT ObiTe nonesdHo
ucnonbag#aHa v paccenBaeTes B BUAE Tenna, 3TO U eCTb NOTEpU.

MoTepa B crann Pger “nM MarHUTHHIE NOTEpU BO3HUKAKT B Tene AKOps U
MOMIOCHBIX HAKOHEYHUKOB NPU MEepemMarHuyYMBaHWK U3-3a BUXPEBLIX TOKOB.
MOLLHOCTE 3TUX NOTEPb 3ABUCUT OT YacTOTHl nNepemarHudvBanms f = pn / 60 n
MaKCUMarbHOro 3HAYEHUA MardMTHOR MHAYKUNK By,

Motepn MexaHuwdeckMe Puey BO3HUKAIOT B  NOAWMAHWKAX NpPU  TPEHUW
BPaLAIOWMXCS YaCTed U TPEHUM LWETOK O KOMNeKTop. MOoLUHOCTL MexaHU4eCcKux
noTepb MPOMOPLMOHANBHA YacToTe BpaleHus MawwuHsl n. Ecrm vacrora
BpaleHus n u Je TOK BO3BYKAEGHUA HEUSMEHHBI, TO NOTEPN Ry + Paex MOCTORHHBI.
OHM Ha3LIBAKOTCS NOTEPAMU XONOCTOro X088 Pe . Po=Por + Pluex

nOTepVI IneKTpuveckue Pg_ BO3HMUKAIOT OT Toka B 0B6MOTKe AKOPA N NepexoaHom
KOHTaKT%#’A LLIETKAMM 1 KONMEKTOPOM, a TalKe BO BCeX o6moTKax Boaﬁqueuuﬂ.

Motepu pobaBoyHble P@,ﬂga 06MOTKE W CTann AKops BhISbIBAIOTCA UCKaNEHUEM
MarHuTHOro nofa peakuvell AKOPAR v MONAMMW, BOKPYr CeKUuMit B KOTOPbIX
MPOUCXOAUT KOMMYTaLMS. STV NOTEPU NPONOPLMOHATTbHBI .

KoathchnumeHTOM nonesHoro OencTeus MallvHbl  Ha3blBalOT COOTHOLUEHUE
NonesHo MOLHOCTM P2k 3aTpaqeHHol (NonHoM) MowHocT Py .

#o




[image: image5.png]Torpa Kﬂ% reseparopa Vi

h/ - i S Aco 7,
rP VI (Port Pt Pyt Prog D
Lna snexTpogswrartens

P | yUp— (Fux +Pmex+Ps +Pgos ) {007,

a8 P, Ul

Koraa nonesHas MOLHOCTE Mana v NOTEPM XONOCToro xoaa Pe cpaBHUMBI C Heil,
To KN man. C poctom nonesHoit MowHocTy KMNJ 6bictpo HapactaeT, Tak kak
NoTepu XONOCTOro Xofa NocToaHHbL. Mpu yBenuyeHUn Harpysku anekTpuyeckue
notepu Ps4 BospacTaloT NpONOpLMOHanbHO keagpaTy Toka W poct K[
3amegnsetcs. Haubonbwee sHaueHue K[ obbiuHo HacTynaer npu(75—100%)
Py # paBHo 70—93%. Bonblue 3HaueHMsi OTHOCHTCA K Gonee MOLIHBIM
MaLLMHam.
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