TUPUCTOPDI






TupmcTop - moaymPOBOTHMKOBLIH MPHOOP C ABYMS
YCTOHYHBBIMH COCTOSHHSAMH H TPEMS W O0s1ee MOCAT0BATETbHO

BK.overubivH -1 nepexogams (11, 112, I13).

* [1o cnocoby goencTensa TUPUCTOP MOXHO
CPaBHUTb C NepeKntoYaTenem Unm Krno4vom.

* [lepekntovaeTca TMpUCTOP NMPU NOMOLLIN
Hanps»XeHnsa, a OTKM4YaeTcsd nponagaHnem
TOKa U CHATMEM Harpys3Ku.

* [TpuHUMN paboTbl TUPUCTOPA MOXKHO
NpeacTaBnATb KakK KoY C 3NeKTPUYECKUM
ynpaBneHnem




Tupucropsi

I[nozmbm TUPUCTOP TPHOJIHBH’I THPHUCTOP
NS
A_i
AHOJ KaTOI[
aBJ'lﬂIOIHI’IH
IpuHuUMN padoThI JIeKTPOIl

- IIp¥ IUIaBHOM YBeJIMYEHUM HANPAKCHUS (U) HA JJIEKTPOaax
(+ kK A,-k K — II1 u II3 - orkpsbIThI, 112 - 3aKpHIT) THPUCTOP
3aKPbIT, TOK MaJl.
- IIpu nocru:xkenum U , paBaom Uk, 111, 112, I13 oTKpBITHI,
THPUCTOP BKJIKYACTCH, TOK PE3KO BO3pacraer.

- Ilpu ymenbiuenuu U npouecchbl MPOUCXOAAT B 00paTHOM
NOpPSAAKe M NPH A0CTUKEHUM UBBIKJ THPUCTOP BBIKJIIOYAETCH.

IlonaBasi HANPsIZKEHUEM HA YD
+ Uvip) MOKHO M3MEeHSATHhL UBKII.




YCTPpOUCTBO TUPUCTOPA
 Tupucto , KaK 1MpaBuiio, uiMeeT TP BbiXOo/da.
pucTop | Py BLIXOA

- Y
« OguH ynpasngawowmm n aga, {>|/1Um -
yepes KoTopble NPoTeEKaEeT TOK. X
* [lpy nogavye HanpsXKeHua Ha ynpaljgﬁﬂrommﬁ
BbIXOO4, KOMMYTUPYETCA Luenb 4epe3 aHoa-

KOMMNeKTop.

* TUPUCTOP CpaBHUM C TPAH3UCTOPOM. TONbLKO C
TON pasHMLUEN, YTO Yy TpaH3UcTopa BeNMUYMHA
NponyckaemMoro Toka 3aBUCUT OT NOAAaHHOIo Ha
ynpaBnaoLWmMn BbiBOO HAMPSXXEeHUA, a TUPUCTOP
NMOOo MONHOCTBIO OTKPbLIT, NMOO MNOMHOCTLIO
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BHewHn BUQ tTupucTopa

InemeHTbl BpemeH CoeTtckoro Coto3a — MeTannmyeckme,
C Tpems BbiBOgaMU. [1Ba BbIBOga — KaTo4 M ynpasnsoLwmnm
AieKkTpod C OOHOW CTOPOHbLI. JfiekTpod YynpaBreHus
MEeHblLLe no pasmMmepamM. AHOO MOXET HaxoOUTbCA C
NPOTUBOMNOMNOXXHOM CTOPOHbI OT KaTtoda, uin TopyaTtb BOOK
n3-nop wanodsl, Ha koprnyce. CoBpEMEHHbIE TUPUCTOPLI 3TO
HebOoNbLLOW NNacTUKOBLIN NPAMOYTOSTIbHUK C
MeTannMyeckon nnacTtMHOU CBEPXY U TPeEMS BbiBOOAMM-
HOXKaMun CHM3Y. B onncaHum ykasaHbl Kakou 13 BbIBOAOB A,

Tupucmop
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Y3 - ynpaensowul anexmpod
K - kamood
A - aHod
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TUpUCTOP MOXKHO NPEeACTaBNAT B BUAE
ABYX TPAH3UCTOPOB, CBA3aHHbIX MexXxay
cobon, Kaxxabln N3 KOTOPbIX paboTaeT B

dKTNBHOM PEXNME.
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[MpuHUMN padoTbl

[To npuHUMNY AENCTBUS, TUPUCTOP MOXKHO CPaBHUTbL C
anogom. lNponyckaTtb TOK OH ByaeT B 04HOM
HanpaBneHn — OT aHoAa K KaTtody, HO NPOUCXOAUTb
9TO OyOeT TONMbKO B COCTOSIHUN « OTKPLITO».

Ecnu CpaBHMBATb C ANOOOM TO €CTb CYLLIEeCTBEHHbIE
OTIINYNA B BbIXOAHOM HAMNPAXXEHUN.
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[MMpuHUMN paboTbl TUPUCTOPA

» CTapToBOE COCTOAHME ANeMeHTa — 3aKpbITO.
«CurHanom» K nepexony B COCTOAHME
«OTKPbITO» ABNAETCA NodABneHne HanpsXxXeHns
MeXay aHo4OM U ynpaBnAloLWMM BbIBOOOM.

* BEpHYTb TMPNCTOP B COCTOSIHME «3aKPbITO»
MOXHO ABYyMSA cnocobamu:

* CHATb Harpys3Ky;

* YMEHbLUUTb TOK HM)KE TOKa yaep>KaHuS
(0QHa N3 TEXHUYECKNX XapaKTEPUCTUK).



PaGoTta Tupnucrtopa B cXxemMax ¢ MOCTOAHHbIM

HanpsHkeHUeMm

[locne KpaTKOBPEMEHHOro MOSIBEHUS HanpsXeHus
MeXOy aHOOOM M YNpaBnsaloWMM BbIBOAOM, SNEMEHT
NnepexoauT B COCTOSAHNE «OTKPbITOY.

[anee MOXeET ObITb iBa BapuaHTa pas3BuUTnUs COBbITUN:

e CocTOsiHME «OTKPbLITO» [EpXUTCA Aaxe nocre
TOrO, Kak HanpshKeHue aHo-BblXod YrpaBrieHUs
nponano. Takoe BO3MOXHO €Cnn HanpsikeHue,
NnogaHHOE Ha aHo4-ynpasBnsoLWUA BbIBOA, BbILLE
yeM HeoTnupatowlee HanpsikeHue. lNpekpallaeTrcs
NpoxoXaeHne ToKa 4yepe3 TUPUCTOP, PpaKTUYECKU
TONMIbKO pPa3spbiBOM LEenn WM BbIKIHOYEHNEM
MCTOYHUKA NUTaHUS. [locne BocCTaHOBNEHUS Lenwy,
TOK He Te4yeT OO0 Tex nop, MNoka Ha aHod-

yNpaBnawowWwmMin  BbiIBOO CHOBaA He  nogaayT
Hanps>KeHme.

e CocTosiHue «3AKPbITO» MNOCJ1€ CHATUA HalpPAXeHNA




B cxemax NnOCTOAHHOro ToOKa eCTb jBa BapuaHTa
MCNOJNIb30BaHNA TUPUCTOPA — C yaepKaHUuem
OTKPbLITOro COCTOAHUA U be3.
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PaboTta Tupuctopa B cxemax ¢ nepemMeHHbIM

HanpsikeHneMm
[MpuHuMn paboTbl B CXemax MNepemMeHHOoro

HalrpAaXXeHnd CyLleCTtBeHHO OTJINHAaETCA.

BoaBpalleHune B zaneprtoe COCTOAHUE
NPONUCXOOUT «aBTOMAaTUYECKU» — NpU NageHuu
CUINbI TOKa HWXXEe nopora yaepxaHug.

Ecnn HanpaxeHue Ha aHoA-KkaTtog nodaBaTbh
NOCTOAHHO, Ha BbIXOAEe TUPUCTOpa nonyvyaem
MMNYNbCbl TOKa, KOTOpble UayT C onpeaeneHHoU
yacTtoTon. /IMeHHO TaK MOCTPOEHbl UMMNYNbCHbIE
6rnokn nutanua. lpyu nomowm TUpUCTOpa OHWU
npeobpasyoT CMHycouay B UMMYJIbCHI.



[MpoBepka padboTocnocoOHOCTU TUPUCTOPA

[TpoBEPUTL TUPUCTOP MOXHO NTMOO NPU NOMOLLIN
MYNbTUMETPA, MO0 co34aB NPOCTEHLKYIO
NPOBEPOYHYIO cxemMy. Ecrnn npu Nnpo3BoOHKE NMETL
nepen uMeTb MHPOPMAaLNIO O TEXHNYECKNX
XapaKkTepUCTUKaX, MOXXHO MPOBEPUTDL
CONPOTUBIIEHNE NEPEXOIOB

AHOoAO KaTonn
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YnpasnsawoLwmm anexkrpog
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[1pO3BOHKaA MYNLTUMETPOM
[lepeBogmm NpubOp B pexnm et
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[Too4epenHo npmkacaemMcs Wwynamm K napam
BbIBOOB:

* [1pn nogkno4YeHUn LWYNoB K aHo4Y U KaToay, npmbop
OOIMKEH nokasbiBaTb 00pbIB. ECriin oTobpaXkatoTcs
MHblE NOKa3aTenn XoTb B OAHOM HanpaBneHuw,
TUPUCTOP NOBPEXKIEH.

 Mexay aHogoM 1 ynpasnAOLWLMM 31IEKTPOOAOM
(BbIBOOOM) AOSTKHO ObITb HEDOMbLLOE
conpoTuBneHne B 0O4HOM U3 HanpaeneHun. B
NPOTMBONOSIOXHOM — 0b6pbIB. ECnn B 060mnx
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DUAbl TUPUCTOPOB N NX OCOOLIE

e ANHUCTOPLI anpmgIEq'MpMCTOpbl.

OTnuyatoTca TeM, YTO UMEKT TONbKO ABa

BbiBoAa. OTKpbIBalOTCS Nogavyen Ha aHoa, U
KaTo[ BbICOKOIo Hanpsi»XkeHus B BUae nMmnyribca.
HasbiBaloT eLle «HeynpaBnaemMble TUPUCTOPbI».

 TOUHUCTOPbI N TPUOAHbIE TUPUCTOPLI. B
HUX €CTb YNPaBNAKLMA SNEKTPO, HO

yl'lpaBJ'IFIfOLLI,I/II7I NMMYJ1bC MOXET NoAaBaTbCA:

- Ha ynpaensrowuli ebixod u kamod. HazBaHne — C
yrpasriieHnemM KatogomMm.

- Ha ynpaensrowuti a5iekmpod u aHoO.
COOTBETCTBEHHO — yNpaBlfeHne aHoOoM.



[lo mowHoOCTH

TnpucTopbl KOMMYTUPYIOLLIME OYEHb DonbLLnE
TOKW Ha3bIBAKOT CUNTOBbLIMM.

HebonbLlimne Mmoaenu MmarnoTOUYHbIX CXEM —
Ha3bIBalOT ManNoOMOLLHbIMU.

[To cnocoby 3anupaHus

B ogHoM crny4yae OocTaTOYMHO YMEHbLUEHUSA
aHOOHOro TOKa HWXe  YpPOBHA  ToOKa
yaepxaHusa. B gpyrom cnydyae — nogaeTtcs
zanupatoLlee HanpsaXXeHune Ha
yrpaBngaoLWmnmn anekTpoa.



Hesanpaehbif THpHCIO SanpaeHsi TpHerop
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CYTIPGBAERAEHNO. o\ mnagnetien no CYTRGBAEHAEMNO ¢ vinagnermem no
Kanogy BHOIy KaTOgY aHORY




Knaccudumnkakumsa no

npoBOANMOCTHU
* TupncTopbl NPOBOAAT TOK TONBKO B OHOM

HanpasneHnn. ObpaTHOM NPOBOANMOCTM HET.
Ho cyLLeCcTBYIOT HE TOJNbKO Takue.

* MimetoLume HeBbICOKOE 0DbpaTHOE HanpsXXeHue,
Ha3bIBalOTCA 0OpaTHO-NPOBOASLLIME.

* C HeHopMuMpyemoun obpaTHOM NPOBOANMOCTbLIO
CTaBAT B CXeMax, rage obpaTtHOe HanpsXxeHme
BO3HUKHYTb HE MOXET.

* Cumuctopbl N CUMMETPUYHBIE TUPUCTOPHBI.
[TpoBOOAT TOK B 0O0OMX HanpaBieHUsX.




BAAbI TWPUCTOPOB

CyLLECTBYIOT Pa3inyHble BUAbI TMPUCTOPOB,
KOTOPbIE NOAPA3AENAIOTCA, NAaBHbIM 0Opa3oM:

* 110 Cocoby ynpaBneHus;

* 110 NPOBOAUMOCTH:

= TUPUCTOPbI, NPOBOAALLME TOK B OAHOM HanpaBeHUM
(Hanpumep, MpuHUCMOop, n306PaKEHHBIN Ha
PUCYHKE);

~ TUPUCTOPbI, NPOBOAALLME TOK B ABYX HANPaBAEHUAX
(HanpuUmep, CUMMCTOPbI, CUMMETPUYHbIE
ANHUCTOPDI).



njaccuukaunmsa no oCoobiM pexnmam

paboTbl
MoXHO BbIAENUTL criegytolime noasuabl

TUPUCTOPOB:

e 3anupaemMbie 1 Hesanupaemsble. [puHLUMM
paboTbl TUPMCTOPA HE3ANMPAEMOro HEMHOIO
apyron. OH HaxoaMUTCs B OTKPbITOM COCTOAHUM
KOoraa NIioc NPUNOXeH K aHody, MUHYC — Ha
katoge. [NepexoauT B 3aKpbITOE COCTOSIHUN NPU
CMeHe MOoSIAPHOCTMW.

 bbicTpoaeucrteyruwue. IvetotT manoe Bpems
nepexona U3 ogHoro COCToaHUA B Apyroe.

e UMnynbcHble. O4yeHb BbICTPO NepexoaunT u3
OJHOro COCTOsIHME B JpYyroe, NCMNorb3yeTcs B
CXemMax C UMMyJbCHbIMU peXXumamm padoThbil.




OCHOBHbIE napamMeTpbl TUPUCTOPOB:

MakcumanbHbIU NPAMOU TOK. 3Ha4YeHNE TOKA, KOTOPbIN
MOXET NMpoTeKaTb Yepes3 aHoA-KaTo.

MakcumanbHO AONYCTUMbIN OOpPaTHbLIN TOK. YKa3blBaeTCH
He A1 BCeX BUAOOB, TOSIbKO Y 06paTHO-NPOBOAALLUX.

Mpsimoe HanpskeHUe. 3TO MakCMManbHO JOMNYCTUMOE
nageHne HanpsKeHUst B OTKPbITOM COCTOSAHUM NpU
NPOXOXAEHNN MaKCUManbHOIo TOKa.

HanpsixeHune BknrouyeHusa. MMHMManbHbIV YPOBEHDb
ynpasnsoLwero curHana, npy KOToOpom TUPUCTOp cpaboTaer.

YoepxuBaroLwmm ToK. Ecnn ToK, npoTeKkatoLmm Yepes aHod-
KaToq, H/XKE 9TOro 3Ha4YeHus1, yCTPOUCTBO NeEpPeEXoaunT B
3arnepToe COCTOSAHME.

MuHuManbHbIN TOK ynpaBnaowero curHana. ['lpu nogave
TOKa HUXXE 9TOro 3Ha4YeHUs, ANEMEHT HE OTKPOETCH.

MakcumanbHbIN TOK ynipaBneHust. Ecnv npeBbICUTb 3TOT
napameTp, p-n Nepexos BbIMAET N3 CTPOS.

PaccenBaemas mowHocTb. Onpeaenser BENUYNHY
NoAKITI0O4aeMOWN Harpy3Ku.




BonbTamMmnepHasa XxapakTrepucTukKka TMpucropa
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vn ObnacTtb obpaTHbIX
CMELLEHUN.
(—) Ha cnoe p1.
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ObnacTtb NpsmMbIX
CMEeLUEeHUN.
(+) Ha cnoe p1.

K aHogy TMpucTopa noganu HeDOSbLLIOE MOSTIOXKNTENBbHOE
HanpsPKeHNe. SMUTTEPHbIE NEpPexXobl BKITHOYEHbI B
NPSAMOM HarnpaBfieEHUN, a KONNEKTOPHbIN B 0OpaTHOM.
Y4acToK OT Hyns A0 eAMHULbI Ha BOSbT-aMMnepHOU
XapakTepucTuke byaeT npumMmepHoO aHarornyeH obparHou
BETBU XapaKTEPUCTUKK Anoaa. OTOT PEXKNUM MOXHO
Ha3BaTb — PEXUMOM 3aKPbITOr0 COCTOAHUSA
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[Mpn yBenn4yeHnn aHoAHOro HanpsXXKeHUs NPOUCXOANT NHKEKLINS
OCHOBHbIX HOCUTENen B obnactu 6a3, TeM cambiM NPOUCXOAUT

HaKorJyieHmne arneKTpoHOB U AblPOK, YHTO PaBHOCUJTIbHO PAa3HOCTH
NoTeEHLUMNANOB Ha KOJIUJTEKTOPHOM repexone.

C yBenunyeHnem Toka Yepes TUPUCTOP HanpsXeHne Ha
KONMEKTOPHOM nepexoae Ha4yHeT YMeHbLUaTbCA, 40 onpeaeneHHoro
3HayeHuns Korga TUPUCTOpP NepenaeT B COCTOSAHME OTpuLATENTbHOIO
andpepeHLmanbHOro conpoTmUBNeHnsa (y4acTok 1-2).

Mocne yero Bce nepexoabl CMECTATCA B MPSAMOM HarnpaBfieHUuu
TeM cCaMbiM NepeBeasi TUPUCTOP B OTKPbLITOE COCTOAHMUE (YHaCTOK
2-3).

B OTKPbITOM COCTOSAHUM TUPUCTOP OyaeT HaxoaAnTCs OO Tex Nnop, Noka

KONJIEKTOPHbIN Nepexoa OyaeT CMELLIEH B NPSAMOM HanpaBNeHUu.
Ecnu Xxe TOK TMpUCTOpPA YMEHbLLUUTb, TO B pe3ynsraTe
PEKOMOMHALIMN YMEHBLLUNTCS KONMYECTBO HEPABHOBECHbIX HOCUTENEWN
B 6a30BbIX 00MACTAX U KONNEKTOPHbLIN NEPEXO OKaXXeTCsl CMELLEH B
ob6paTHOM HanpaBneHun n TUPUCTOP NepenaeT B 3aKpbiToe
COCTOSIHME.

Mpu o6paTHOM BKINIOYEHUU TUPUCTOPA BOJSibT-aMnepHas
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Yci10BHOe 0003HAYEeHME, BOJILT-aMIIEPHBbIE XapPaKTEPUCTUKH
1 napaMeTpbl THPUCTOPOB

JIMOTHBIM THPHUCTOP TpHOAHBIA TUPUCTOP
Y9I
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Uax Ia =F(Ua) Ia Uax
Ia TpuoaHbId
lagom |- - - - THPUCTOP
BbIK/II04aI0TCSE BKII0YAI0T HO ¥'I
THUPUCTOPHI 00PATHBIM Uys2 > Uysl
HanpsixkeHueM Uax
Ty p--L__ Iyx -G/~
Usbika  Uska Uak  Uobpron Uska2 Uskal  Uak

UoOpaon — HanOoJIbIICe HAMPSAKEHHE, KOTOPOe MOXKET ObITh PUJI0KEHO B 00paTHOM
HanpaBJICHUH.

Ia.ion — HAaUOOJIbIIIEE 3HAYECHUE TOCTOSTHHOTO0 AHOHOI0 TOKA B OTKPbLITOM
COCTOSTHUU NMPUOOpa.
Uy.oT — HanpsiskeHue Mexay YOI u K, coorBeTcTByoiee oTnupamimeMy Toky Y.



CuMMeTpHUYHBbIE TPUOAHBIE TUPUCTOPHI
(TpUAKM WM CUMHUCTOPBI)

ITO THpHUCTOPDBI, KOTOPbIE MOI'YT NMEPEKIIOYATHCH U3 3aKPHITOIO
COCTOSIHMS B OTKPbITOE K HA00OPOT IPH JIIOOBIX MOJAPHOCTAX
HANPSIXKEHUsI HA OCHOBHBIX dJIeKTpoaax (A u K)
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BHenIHu# BUJ THPUCTOPOB
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