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Tema: Bupbi ycUnuTenbHbIX KACKANOB.
1. CprKfl:%Haﬂ CXeMa MHOroKackagHoro ycunurens.
2. Kackafbl npeaBapuTensHoro yeuneHus.
3. OCHOBHblE BapUaHTb! OKOHEYHbIX KacKkagoB.

4. BapvaHTbl MexKackagHbix cBS3el.

1. HasHaueHue YCUIUTENA B KOHEYHOM UTOre COCTOUT B nony4vyexHnn Ha 3agaHHom

CONPOTMBIIEHAN OKOHEYHOro Harpy3o4YHOro YCTpoWCTBa TpebyeMoll MOLHOCTH
yCUIMBaeMoro curHana. »

B cocTas CTPYKTYPHOIR CXeMbl ycununTensa Kpome BbIXO4HOro Kackaaa, oThaloLjero
'Tp86y€MyPO MOWHOCCTb MNONEe3HOro curHana B Harpysky, Kak npasuio, BXOOAT

NPeABapygenbHbIe Kackadbl YCUNeHMs. &b\ XOf Hou
T APPRAPAM QAL Hole CACCA i KALLA

3TN Kackage! NPUHATO KBanudUUMpoBaTs no XapaKTepy Harpys3ku B BbIXOAHO
HEHW  TpaHaucTopa. Hamborbiuee NPUMEHEHVE MOMYYUnM  PesUCTOPHBbIS
yennuTenboHble kackanbl, CONPOTUBIEHNEM KOTOPbIX CRYXIAT PesncTop.

2. Pe3UCTUBHLIN Kackad Ha GUNONSPHOM TPaH3MCTOPe ¢ oBLUMM IMUTTEPOM ¥
ﬂMTaHMGM@OT OAHOIO UCTOYHMKA.

BxopHoit cvrian rioctynaeT Ha 6asy ¥ M3MERSIET & ROTEHUMAn OTH-HO
32IEMMEHHOTO  amMuTTepa. OTC MPUBOAUT K W3MEHEHUK ToKka 6assl, a
Cﬂ@,ﬂ,OBa}'@ﬂbHO K M3MEHEHMK> TOoKa KOMeKTopa N Hanpsaxesna Ha Harpys3ouyHom
conpoTuBreHnn Ry,  PaspgenutensHeit  KOH-TOD Cei  cnyxut Aang
NPEAOTBPALUSHYS NDOTeKEHUS MOCTOAHHONA CcocTasnsowen Toka 6asbi uepes
ICTOHHAK BXO[HOTO curHana. C nomolyblo koHa-pa Cpz Ha BbIXOA Kackapa
MofaeTCA nepeMeHHas cocTasnswan Hanpshkerns U s, USMEHSIIOWANCS 10
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33KOHY BXO[HOrO CurHana, Ho 3HauWTENbHO NPEBbLILLAWAS ero No BeNUYUHE.
BaxHyo ponb urpaer pesnctop R B uUenu Gasbl, obecneunBaroLmii BbiGoOp
UCXofHOM paboyen TOUKM Ha Xapak-kax Tp-pa u onpenenslLWnin pexum Kackaa
No NOCTCEHOMY TOKY.

Hanpsxexue BxogHoro curHana ¢ amnnuTyaon Umay = URm, CUHA3HO U3MEHSIET
BENUYMHY ToKa Basbl. 3TN U3MeHeHVs 6a30BOro Toka Bbi3bIBAIOT B KONNEKTOPHOM
Lenu nponopunoHanbHbie W3MEHEHWS TOoKa KOMMEeKTopa W HanpsKeHus Ha
KOMNEeKTope, npuyém amnnutyna KOMNEKTOPHOTO HanpsiXeHUs 3HAUYUTENbHO
Gonblue amnnuTyabl HanpskerHus Ha Base.

[ins nony4YeHns HauMeHbLLIMX UCKaXKEHUIE YCUNMBAEMOro curkHana HYXHO CMeLlaTh
Tpebyemyo BenuuuHy Toka 6Gasbil_Tem  cambim ycunutenio OypeTr 3apad
BbiDpaHHbIN pexum. CmelyeHne Toka %%3b! [OCTUraeTCs M3MEHEHNEM BERnIMHb L 6P
conpotueneHnss Rg. CmelleHne (QUKCUPOBaHHLIM TOKOM 6a3sbl OTAMYEETCS
MWHUM. KON-BOM AeTarnei n manbiM notpedneHnem Toka. Reg= CEe~Vbap)

Isp
Bonee epwaelchBHoﬁ AB-CH CXeMa C (PUKCUPOBAHHBLIM CMELLEHUEM HamnpaXeHWs

Ha Gase. -Eg

B aToil cxeme pesncTophbl R'_s_ R_‘}; COCTABNAT AENUTENb HaNpsixeHus,
NOAKMIOVEAHLIN  napannenbHo  WCTOYHMKY nuTaHms Egx . ConpoTusneHue
AENnUTENAa onNpeaensitoT U3 COOTHOLLEHUA

\ Ex-Usyp I UBap -
R = —m —— Rg = ———— Tok penutenalp =(2....5) Lee

Mpn aTom noeblwaeTcs cTabunbHOCTh pexumMa paboTbl CXeMbl, T.K. U3MEHEeHMue
TOKa B Lenax aMuTTepa U KOMIIeKTopa TpaH-pa HesHayuTenbHO BIVSAIT Ha
S€MUYMHY  HanpsbkeHuss cmeleHus. Tox penutens He cnepyeT BbiGupaths
CAULLKOM OOMbLINM, U3 COOBPaXeHUi 3KOHOMUYHOCTM, T.K. 4emM Oonble ToK
nenutens I#’ Tem Bornee MOLLHbIM [A0MKeH BbiTh MCTOYHUK NMUTaHus E K.

Conpertuenenuve Rﬁg;_ BK/TIOYEHO naparnnenbHo BXO4HOMY COMNPOTUBIIEHWIO TpaH-
pa. Kpome Toro, npexebperas mansim BHYTOEHHNAM COMPOTUBMNEHUEM UCTOUHKKE
MATAHUSA MOXHO CUYUTaTh, YTO ng R''s BkmousHb! napannensHo apyr apyry.
ﬁos‘romg.f-@'eoﬁxommo, 4ToObl AernuTens, o6pasoBaHHbli pesncTopamu R O R‘ism,
AOMKeH cONafaTe AOCTATOUMHO BOMbLINM CONPOTUBIIEHUEM. B NPOTUBHOM criyvae
BXOAHOE ConpoTuBnerne kackana byger HegonycTmMo mMmanbim.

R R
R‘E'FR(%»R%X
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3. OcHOBHbIE BapuaHTbl OKOHEYHbIX Kackapjos. B ogHOTakTHOM BbIXOAHOM
(

Kackage anemMmeHTbl cxembl C £, R, Rg ., C 2, R 3 BbINONHAOT Te Xe dyHKumuK,

HTO 1 B NpeABapuTenbHbIX Kackagax YCUneHus.

Mgy Riu,mq tﬁmrlf-om, HAP,

BBIXOLHOW TPaHETOp CNy»uT ANS COFMacoBaHus COMPOTUBIIEHNS Harpysku ¢
BbIXOAHBIM conpoTuaneHuem TpaHfpa, JEcnu npeHebpeyus notepamu B TpaHepe, To
MOXHO C4MTaTh, YTO MOLYHOCTE B MEPBUYHOW 1 BTOPUYHOW OBMOTKAX OCTaéTCH
HeUsMeHHoW, T.e. P =Py B aTom cnyvae:

R 2
U/ Rﬁ_ = Uy /Ry, rge Ry Ry-conpotueneHus NepBUYHOU N BTOPUYHON
Lenen TpaHepa nepemeHHOMY TOKY.

Ana nonyyeHns MakcUMansHOR MOLLHOCTM MONE3HOro curHana COMPOTUBIIEHNE
MEPBUYHON Lenyu nepeMeHHOMY TOKY [AOMXHO BbiTb paBHO ONTUMANBHOMY
COMPOTMBREHWIO  KONNEeKTOPHOW Harpyske Tpampa (Ruoprww), NPU KOTOPOM
NPON3BEAEHNE NePEMEHHDBIX COCTEBNSIOLLNX HANPSHKEHUS U TOKA B KOMNEKTOPHOI

LEernv OKasniBaeTca MakcumansHbiM.  Nodrosmy neyuey R{=R N.oAT

ConpoTusneHne BTOPUYHON Lenu fNepeMeHHOMY TOKY PaBHO COMNPOTUBIMEHWMIO
Harpysku R ¢ T.e. Ra =Ry . MNoatomy % -
U O

Ruomr  Rig G
Paspenv.ssiesyio 1 npasyio yact Ha U . MO —=— 5 o, e ;

| Ruonr U i Ry
OTHoweHne --%--- NpeAcTasnaeT coboi koadduLMeHT TpaHchopMaLmt BbIX. Tp-

pa n. n=V_TH.

R onr }
Benwvunna Ry (conpoTvsnenie Harpysku notpeburens) obbiuHC 334aéTcH, TO
RtonrONPeaensioT rpadmyeckum nyTém 13 ycrosus NOMyYEHUST MakCUMaribHON
HENCKAXEHHOW MOLLIHOCTI CrrHana.

B ABYXTaxTHOM Kackaje MCronb3ylT ABa TpaH-pa paboTalwiiuX B 3[8HTUYHbIX
paxmmax. Kaxabii u3 TPaH3UCTOPOB CO CBOUMMW LIEMsiMu npeacrasnseT rnneyo
Kackapa. BropuuHas obmoTka NnpeflecTBYoWere Kackaga WMeeT BbiBog oT
CpefHel Toukn. 1o HeoBXxoguMo ANS nopgaun Ha 6a3bl TPp&aH-poB LBYXTAKTHOIrO
Kackada [BYX PaBHbIX MO BENUYAHE, U NPOTUBONONOXHLIX N0 (Da3e HanpEHM
Ugyx( 1 Ugy2 BeixogHoi Tpas-top umeeT BbIBOZ, OT CPEAHESW TOYKU MEepBUYHON
0BMOTKM. %éSI/ICTOpb! Rig: nR _{5_ obpasyT nenuTernb HANPAKEHUS, ETRENUU D O ol
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nofady Tpebyemoro HanpsikeHusi CMELLeHUs Ha 6a3bi TpaH-poB. Yepes cpeaHwii
BbIBOA TRg-pa Tp2 NoAaéTcs HanpskeHne Ha KommeKTopb TPaH-poB.

Tl

Kaxpoe /€40, B3ATOE B OTAENbHOCTWU, npeacTtaBnseT coboit o06bIYHBbIN Kackap,
YCUII@HAA MOLLHOCTU C TpaH-HbIM BbIXOLOM, OA4HAKO COBMECTHAs paboTta aByx
nney npuaaeT Kackagy HoBble KayecTsa.

[Mpn OTCYTCTBUU BXOAHLIX CUrHAMNOB Ha Ha3zax oBoux TPaH-pOB B KOSNEKTOPHbIX
Uenax Tp-poB T1 1 T2 npoXoAsiT TONbKO NOCTOSIHHbIE COCTaBMSAOLLE TOKOB |
"Lﬁ(’ Tokn nokosi npoTtekarT no NepBUYHON OOMOTKE BbIXOAHOrO Tp-pa T2 oOT
CPE4HEN TOYKM B MPOTUBOMOMOXKHBIX HanpasneHwsx. lNpu nonHoh cummeTpum
ANeY MarHWTHble MONsi, COo3JaHHble 3TUMW TOKamy, KOMMEHCUPYIOTCS, U B
CEPASHHUKE TP-pa OTCYTCTBYET NOCTOSIHHAA COCTABNSIOLLAS MarHUTHOFO MOTOKA.
ITO SABMSAETCS BaXHbIM NPEMMYLLECTBOM T. K. YMEHbLLUaeT HEeNUHENHbIe
ACKaXKeHWs B BbIXOOHOM TpaH-pe.

Mpun nogavye Ha 6asbl TP-poOB ABYX PABHBIX MO BEMUYMHE W MPOTUBOMONOXHBLIX NO
hase HIgPSKEHUN Ugy, U U tx, PE3YNbTUPYIOLUME HAaMPsKeHUs Ha Oasax
M3MEHSAOTCA B NPOTUBOhAa3E.

Usal = Usyo+ Upy,= Ugde + Umaxsinwt  rae Upso HanpsikeHve cvellerns
Ugy2 = Ubdo *® upy= Usro - Uway sinwt  Ha 6a3se cHium. ¢ pesucTopa R'_‘E.

Ecnn Ha Gasy T1 NOCTynaeT oTpuUaTernbHOE HanpsXeHUWe OTHOCUTENbHO
S3MHTTEpa, a Ha Hasy BTOPOro MONOXUTENLHOE, TO cnenoBaTeribHO NepeMeHHble
COCTaBNALINE KOMIEKTOPHbLIX TOKOB TpaH-poB CABUHYTbI M/4 coboi no dasze
Ha180. Ly = Teip T Tew 3 Wi

Lew~ Teep — IRW Jun wi
BenuynHa nonesHom MoLYHOCTY OTAABAEMOW B HaArpysky, 3aBUCUT OT BEMUMHbI
NEPEMEHHOro MarHMTHOTo roToKa B cepaeyvyHuKe BbIXO4HOro TpaH-pa T2, KOTOPbIi
MPONOpLMOHarieH pasHoCTI TOKOB iyy U ix2.

D = Al Kﬁ- ixe) = 2A 1w sin Wt, roe A-—K03(DDULIMEHT NPONOPLIMOHANBHOCTH.
Takum oBpa3om, NONesHbIl MarHWTHbIA NOTOK nponopuuoHaneH yaBoOeHHOM
COCTaBNAOLIEH KONMEKTOPHOro TOKa W, MOLUHOCTb B Harpyake paBHa cymme
MOLLHOCTEN, pasBUBAEMbIX KaX/ibiM TPaH3-poM. TOK NOTPeBnsiemMblii OT NCTOHHMKA
ATaHNA paBeH y4BOEHHOMY TOKY MOKOsi TPaH3-pa 1 HE COAEPXUT NnepeM. COCTaB.
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4. CyuwecTtByeT Tpu cnocoba cBsiau M/, Kackajamu B MHOroKackagHbix
yeunutenax. Cesasb 4epes pacripemenuTensHble KOHEeHcaTopbl (EMKOCTHas
CBA3b); HENOCPeACTBEHHAS CBS3b (ranbBaHnyeckas); TpaHCHOPMaTOPHAS CBS3b.

B YHY HanpsxeHue nonesHoro curdana U Bx MogawT Ha Basy T1 yepes
pacnpeaenuTencHbin - koHaeHcatop Cpy.  [enutens R\ R2 onpegenser
HanpkeHne nokos Ha ydyacTke Gasa-aMuUTTep nepsoro kackaga. Llens Rai C3
COCTaBnseT Luenb oTpulaTensHoW ob6paTHOW cBSI3M no TOKY MUTaHUS W
obecneuynsaer erc crabunuzauumio. YCUNEHHoe o aMnNnUTyae HarnpsxeHue
NOAAIOT Yepes paspenuTenbHbIl  KoHAeHcaTop Cpz  He NPONyCKarLLMA
MOCTOAHHYIO COCTaBMAIOLLYIO KOMMEKTOPHOrO HaNpSKEHUs MepBOro Kackaja Ha
6asy TpaHsucTopa T2.

HaHHeiih yennutens cobpaH no cxeme ¢ o6LMM 3MUTTEPOM U Xap-Csi BOnbLUMM
BBIXOAHBIM 1 OTHOC-HO MasbiM BXOAHLIM COMpoTUBREHusMu. Takum oBpasom,
BXO/, MocnenyoLero Kackaga He CornacosaH C BbIXOAOM npeabigyiiero. [ns
3TOro  NEMMEHsIOT TPaHCHOPMATOPHYIO CBSI3b. npu KoTopoit obecrieynBaercs
MaKcumarbHas MOLHOCTb Ha BXOAE CMefyIoLero Kackaaa.

PaccmoTpum ycunurens cocToswmit ns Tpéx Kackamos.

@
Kaxabin  ackan cobpaH no cxeme ¢ oOwmm  amutTepom. OTtcyTcTBUE
pa3fenuTENbHbIX KOHOAEHCaToOpoB NpPMBOAUT K TOMY, YTO MOCTOSIHHaH
COCTaBnslollan HanpsXKeHWs npeabigyllero Kackaga nogadrtest Ha Basy
riocnenywollero n cneposaTtenibHO €€ HYXHO KOMMEeHcMpoBaTb. KomneHcalms
NOCTOAHHOrO HaNPsHXKEeHUA npeabiayLlero kackaga, obecneunBaeTcs NOCTOSHHBIM
HaNpPAXKeHNeM, koTopoe CHUMaeTCs ¢ pesncTopa RsynocnegyoLiero kackana R
R33. Pexum nokos tpax-pa T1 onp-csa HanpsikeHvem genutens Ryn Re, a tawke
HanpsxeHnem Ha Ra|. Pesuctopbl Rg| n R332 ofecneunsaicT oTpuUaTENbHY
CBA3b N0 ToKy. J1a o6paTHas CBA3b MO NOCTOSHHOW COCTABNSAIOLIEN TOKA.

5




