Jlexims Ne 16

YceuaureauTeIbHbIE KaCKa/Jlbl ! 3JICKTPOHHBIC T'CHEPATOPDbI

Bonpoch! JeKIIMU:

1. OCHOBBI YCTPOICTBA AJIEKTPOHHBIX IPUOOPOB.

2. TlonynpoBOAHUKOBBIE JUOJbI, THPUCTOPHI U TPAH3UCTOPHI, UX OCHOBHbIE XapaK-
TEPUCTUKU U 00JIACTh TPUMEHEHUS.

3. Heo0xoauMOCTh 3JIEKTPOHHBIX YCUIIUTENEH.

4. TpaH3UCTOpPHBIE YCUIUTENN, UX PEKUMBI paOOThl U OCHOBHbBIE XapaKTEPUCTUKHU.

5. TpaH3UCTOpHBIE MHBEPTOPHI: OCHOBHBIE AJIEKTPUUECKUE CXEMbI, 00JIaCTh MpU-

MCHCHHMA.

1. OcHOBBI YCTPOMCTBA IJIEKTPOHHBIX NIPUOOPOB

OJIEKTPOHUKA — 3TO OTPACib HAYKH M TEXHUKH, U3ydaromiasi GU3NIECKue sB-

JIeHUs, OCHOBHBIE MapaMeTPbl U XapaKTEPUCTUKH 3JIEKTPOHHBIX MPUOOPOB, a Tak-
e MX MPAKTUYEeCKOe MPUMEHEHHE B PA3IUYHBIX OTPACIsAX HAPOJHOTO XO3SHCTBA
(ycTpoiicTBax mepenayu, npuema, o0paboTKu U XpaHeHHsI UH(pOpMaLn).

DJEeKTPOHMKA MOJIpa3AesIeTCss Ha TEXHUYECKYIO U (PU3UYECKYIO.

dusnueckas MEKTPOHUKA 3aHUMAeTCs (PU3NYECKUMHU MPOIIECCAMU M OCHOB-
HBIMHU MTapaMeTpaMH U XapaKTEPUCTHUKAMU dJIEKTPOHHBIX TPHOOPOB.

TexHuueckass 3JEKTPOHHMKA — MPAKTHUYECKOE MPUMEHEHHE 3JIEKTPOHHBIX
npuOOpPOB B PA3IUYHBIX YCTPOHCTBAX.

OOnacTh mpUMEHEHHUs: PaJUOTEXHUKA, paauocBsa3b, TJIB, paguosnokanus,
paZMOHaBUTAIMA, KOCMHYECKasi AJEKTPOHUKA, MPOMBIIUICHHAS 3JCKTPOHHMKA, B
TOM 4HCJie B 000POHHOW TEXHHUKE.

OCHOBOI AIIEKTPOHUKY SIBISETCS €€ dJIeMEeHTHasi 0asa, MacCUBHbIE M AKTHB-
HBIE JIEMEHTHI (PE3UCTOPbI, KOHEHCATOPhI, MHAYKTUBHAS KaTyIIKa U Jp., a TAKXKE
IUOABI, TPAH3UCTOPBI, HHTETPAIIbHBIE MHKPOCXEMBbI, TpeOyrolue IOABOAKH

HaIpPsHKEHUS! TUTaHUs ).
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OCHOBHBIM _3JIEMEHTOM QJICKTPOHMKH ABJIACTCA BHCKTDOHHBIﬁ HDI/I60D. 910

— YCTPOMCTBO, MPHUHIIMII IEUCTBUS KOTOPOIO OCHOBAH HA MCIOJIb30BAHUU SHEPTHH
3apsHKEHHBIX YacTull (RJIEKTPOHOB, MOHOB, JABIPOK) B Pa3IUYHON cpere (BakyyM,
pa3psLKEHHBIN ra3, HOJYNPOBOJHUKOBOE BEILIECTBO).

[Tpubopsl moApa3AensioTcss Ha AIIEKTPOBAKyyMHBIE, ra30paspsaHble, MOJy-
POBOTHUKOBBIE.

DOneKTpoBaKyyMHblE — NPUMEHSIMCH ¢ Hadana 20-ro Beka 10 50-X ronos,
napajiesIbHO ¢ HUMU MPUMEHSUIMCH Ta30pa3psiaHble MPHOOphl, HO OCHOBHOE INPH-
MEHEHHE B HACTOsIIIEe BPeMsI HAXOAAT MOIYTPOBOIHUKOBbIE TPHUOOPHI.

OCHOBOITOJIOKHUKOM TEOPETHYECKHX Pa3pabOTOK M MPAKTHUECKOTO MpHUMe-
HEHHS TOJIYIPOBOIHUKOBBIX MpUOOpOB sBisieTcs: akagemuk A.D.HModde, nupek-
Top ¢usTexa.

B nanpHeiimem OynyT paccMaTpUBaThHCS MOIYTIPOBOJHUKOBBIE TPHOOPHI.

OCHOBOI yCTpOHCTBa MOJYIPOBOJAHUKOBOTO MpUOOpa SBISETCS T'epMaHue-
Bas 10O KpeMHUeBas IacTHHA (Kpuctaut). Yalie BCero UCMoib3yeTcsi KpeMHUN
Si0,, T.X. OH 00Ja1aeT JTYYIIUMH XapaKTEPUCTHUKAMH 0 TUNIOTHOCTH TOKA Ha elu-
HUILY TUIOLIAIM U CTaOMIILHOCTBIO MTApaMEeTPOB B paboyeM uana3oHe TeMIepaTyp.

Kakum o0pa3oM (GpopMHUpYIOTCS 3apsKEHHBbIE YacTUIBI B KPEMHHEBOM JIHOO
repMaHueBOM KpucTasuie?

M3BecTHO, uTO a0COMIOTHO YHCTHIA Ge b0 Si0, He UMEIOT CBOOOHBIX 3a-

PA/10B, HOCUTENEH HEPTUH, T.K. 3TO YETHIPEXBAJICHTHOE BEIIECTBO, B KOTOPOM HET
CBOOOJHBIX 3JIEKTPOHOB WJIU IBIPOK HA 3JIEKTPOHHOMN opoOuTte.

Kak xe 0o0pa3zoBaTh CBOOOAHBIE 3JIEKTPOHBI MO0 AbIpku? Jljig 3TOr0 K 4M-
ctoMmy SiO, n00aBIsIOT Jpyroe 5-TH BAJEHTHOE BEIECTBO MBIMIBSK, (ocdop,
CypbMy (IIOHOPBI), KOTOPOE UMEET Ha IEKTPOHHOU OpOuTE CBOOOAHBIE HIIEKTPO-
Hbl. OOpa3zyeTcsi NPUMECHBIH MOTYITPOBOJAHUK C H30OBITKOM AJIEKTPOHOB — N-TUTIA.

Ecnu no6aButh 3-X BaJ€HTHOE BEILIECTBO, aKIENTOPHI (aJTIOMUHHUNA, WHANH,
00p), KOTOphIE MOTYT MPUHUMATh 3JIEKTPOHBI HA CBOOOJIHOE MECTO Ha 3JEKTPOH-
Ho opOuTte. Takue MoynpoBOAHUKH HA3bIBAIOTCS P-THIIa, KOTOPbIE UMEIOT B M3-

OBITKE MMOJIOKUTEIBHBIC 3aPSIIbI (IBIPKH).
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Ecnm coemnHUTh 3TH ABa NPUMECHBIX MOJYyNPOBOAHMKA N U P-TUNOB, TO HA
rpaHmie oOpa3yercss oueHb TOHKUH cioi (equHuubl MKH), B koTOpom cocpeno-
TOYEHBI ITOJI0KUTEIBHBIE U OTPULIATEIIBHBIE 3apsAibl. DTOT I'PAHUYHBIN CIOW HA3bl-
BalOT 3JIEKTPOHHO-IBIPOYHBIM p-n nepexogom (puc.l.l,a), xapakrepusyronmmcs
pa3HOCTBbIO MOTEeHUHaIOB 3-5 B (00pa3yeTcs HampsHKEHHOCTb AJIEKTPUYECKOTO
TOJISA).

Vopasmsate DI (3apsinamu) MOKHO C HOMOIINBIO BHEIIHETO HMCTOYHUKA
DHEPIHUU.

[Tpu sTOM paznuyaroT mpsMoe BKJIouYeHue p-n nepexona (puc.l1.1,0) u 06-

paTHoe BKjIouyeHue (puc. 1,B).
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Pucynok 1. ®uznueckue npoiecchl B 3JIEKTPOHHO-/IBIPOYHOM MEPEXO/E:
a — o0pa3zoBaHMe NOTEHIMAIBLHOTO Oapbepa;
0 — IpsIMOE TMOJIKJIFOYCHHE p-11 TIEPEX0/1a;
B — 00paTHOE MOJKIIIOUYEHHUE p-11 TIepexo/ia
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OcHoBHoi1 xapaktepuctukoil D/I1 sBnsercs BAX (BonpTammnepHas xapak-
TEPUCTHKA). DTO — 3aBUCHMOCTb TOKA 4Y€pe3 p-n NMEPEXO] OT IMPHIIOKEHHOIO K

HEMY HaNpsHKEHMsI BHEIIHETO UCTOYHUKA (pucC. 2).
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PucyHnok 2. BosnbramnepHas xapakTepuCTHKa p- n IEpexoaa

Takum 06pazom, p-n nepexo]; 00JaaaeT BEHTHIbHBIMUA CBOMCTBAMH.

2. [To1ynpoBOAHMKOBBbIE IHO/Abl, TAPUCTOPHI U TPAH3UCTOPBI,

UX OCHOBHbIE XapPAKTePUCTUKH U 00J1aCTh IPUMEHEHM S

2.1. ITorynpoBOAHUKOBBIE THObI

[1oaynpOBOJHUKOBBIM JMOJ — 3TO YCTpOﬁCTBO, HMCHOIIECC OJHMH H Ooiece

ST

Knaccudukamms
I1o Ha3HAYEHMIO: IIo momHOCTH:
- BBIIPSIMUTEIIbHBIE: - MmanoMoniueie < 0,3 A;
a) HEeYyNpaBJsieMbIe; - cpeanei mormHocTy 10 10 A;

0) ynpaBisieMble (TUPUCTOPHI); - OousbIION MomHOCTH > 10 A.



- CTaOUIIUTPOHBI;
- BapHKaIrlbl,
- ONTORJIEKTPOHHBIE ((DOTO ¥ CBETOAUOIbI).

[1o KOHCTPYKLIMK: TOYEUYHBIE, IITIOCKOCTHBIE (pHC. 3).

Pucynoxk 3. [110CKOCTHOM MOIYITPOBOIHUKOBBINA JUOT

OcHoBHOM xapakTepucTukon spisiercas BAX nuona (puc.1.2).
OcHOBHBIE TapaMeTPhI TUO/A:

- IPSIMOM TOK, OOpaTHBIN TOK;

- IPSIMOE HaMpsiKEHUE, 00paTHOE HAIPSKEHUE;

- Wara3oH pabounx TeMIeparyp;

- CpeHee 3HAYCHHE PACCEMBACMON MOIIIHOCTH.

2.2. Tupucrop — ynpasJjsieMblil 110/

TupucTop — MoJynpOBOJHUKOBBIA MPUOOP € TpeMs U Oojee p-n nepexoaa-

mu, BAX KOTOpOro mmeer y4yacToK ¢ OTpULIATeNbHBIM TU((epeHIHATBHBIM CO-
IIPOTUBIICHUEM, KOTOPBIN UCIIOIB3YETCs IS IIEPEKIIOYECHUN.
CrpykTypa THPHUCTOPA U €r0 BOJbTAMIIEpHAsl XapaKTEPUCTUKA MTOKa3aHbl Ha

puc.4 wupwuc. 5.
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Pucynok 4. CTpykTypa TUpUCTOpa
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1o

Pucynok 5. BonbramiiepHas craTudeckasi XapakTEpUCTUKA TUPUCTOPA

Crioco0bI OTIIUPAHUS:

- yBesmmueHueM Upg;
- nogauen Uy, npu Upx = const.

Crtoco0bI BO3BpaTa B KCXOTHOE COCTOSHUE:

- pa3pbIB LCIIU ITMTAHUS.

2.3. CTaduiautpon
[TomympoBOAHUKOBBIA MPUOOP C OJHUM p-n TEPEXOAOM HEyHpaBIsieMO
IPOBOJAMMOCTH, NPEAHAa3HAUYEHHOM /1t cTabum3anuu U.
OT aMOoJ0B OTIAMYAETCA TEM, YTO B p-7 MEPEXO0Je MUCIONb3yeTcs OOblIast

KOHIIEHTpALUsl HOCUTEIIEH 3apsi0B.
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Pucynok 6. BonpTamnepHas ctaTuueckasi XapaKTepUCTHKA CTAOMIUTPOHA
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Pucynok 7. Cxema ctabunu3anuu HanpsoKeHUs

BonbpramnepHas xapaKTepucTHKa CTaOMIMTPOHA IMOKa3aHa Ha puc.2.4, a

cxema crabunu3ainuu Ha puc.2.5.

2.4. Tpan3ucrTopsl

Tpansuctop — saexTponpeodOpa3oBaTeabHbIE TPUOOP C OJHUM WM He-
ckoabkuMu D111, mpuUronHelid UIsl YCUIEHUS MOLIHOCTH 3JEKTPUYECKUX CUTHA-
JIOB, UMEIOLIMI TpU U 00Jiee BBIBOJOB.

Tpan3ucrops! ObIBaIOT:

- OunoJsipHbIE (HOCUTENSIMU SHEPTHUU SIBJISIOTCS 3JIEKTPOHBI U ABIPKH);

- TIOJIEBBIE (YIpaBJICHUE NBUKEHUEM 3aps0B OCYIIECTBISETCS 3JIEKTpUYe-
CKHUM T10JIEM).

Y CTpoiicTBO OUMIOIIPHOIO TPaH3UCTOpa U YCJIOBHbIE 0003HAUYEHHUS MOKa3a-

HbI Ha puc. 8. (Mcnons3osars kaap Jlekrop-2000)
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Pucynok 8. bunossipubie TpaH3UCTOPHI:
a— p-n-p TUIA,
0 — n-p-n THMA;
B, T — YCIIOBHBIE Tpaduueckue 0003HauYCHUS
OT1nuuuTeNbHbIC TPU3HAKU MOJIEBOIO TPAH3UCTOPA: YIPABJICHUS JBUKEHU-

€M JJICKTPOHOB MCIKAY HMCTOKOM M CTOKOM OCYHICCTBIIACTCA JJICKTPHYCCKHUM I10-

JIEM MEXIy 3aTBOPOM M UCTOKOM. [loneBbie TpaH3UCTOPHI OBIBAIOT C 71-KaHAJIOM U
P-KAaHAJIOM U C U30JMPOBaHHBIM 3aTBOpOM — M/IIT Tuma.
[ToneBbie TPaH3UCTOPHI UMEIOT OOJBIITNE BXOJHOE W BBIXOAHOE COMPOTHUB-

JeHust U kodpduurent ycuienus. Ho oHu qoposke, yem OUTONSIpHBIE TPAH3UCTO-

pBI.

3. Heo0X0auMOCTb 3JIEKTPOHHBIX YCHJIMTEJIEH

Heo0xoauMocCTh B YCUJIEHUM 3JEKTPUUECKUX CUTHAJIOB BO3ZHUKAET IPU U3-
MEPEHUSIX HEIEKTPUUYECKUX BEIWYMH, aBTOMATU3ALMH, KOHTPOJIE TEXHOJIOTHYE-
CKHUX TPOLIECCOB, B MPeoOpa3oBaTeisiX NOCTOSIHHOIO TOKAa B IIEPEMEHHBIH, B pery-
JATOPAx HANPSDKEHWS M TOKA, PU CO3JaHUU Pa3jIU4HbIX YCTPOMCTB aBTOMAaTH4YE-
CKOT'O PETYJIMPOBAHUS U YIIPABIICHHUS.

B kadecTBe aKTUBHBIX JIEMEHTOB B COBPEMEHHBIX YCHINTEIAX PUMEHSIIOT
OUIONSIPHBIE U TOJIEBbIE TPAH3UCTOPHI, KOTOPBIE 3AMEHUIIN JICKTPOHHBIE JIAMIIHI,
IIPUMEHSIBIIMECS 1O HEAABHETO BPEMEHU MPAKTUYECKHU BO BCEX JIEKTPOHHBIX YCH-
JUTENSAX. Y CUIIMTENN Ha 3JIEKTPOHHBIX JIaMIIaX U TPaH3UCTOpax CIIOCOOHBI yCUIIH-
BaTh OYCHb CNA0ble IEKTPUUECKUE CHTHANBI (TOKM mopsiaka 107 A, Hanpsoxenne

nopsiaka 107 B).
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VcTouyHMKaMH YCHUJIMBACMBIX CUTHAJIOB MOTYT OBITH pa3JIMdHbIC Mpeodpa3o-
BaTEIM HEIJICKTPUUYSCKUX (PUBNUYCCKUX BEIIMYUH B DJICKTPUUYCCKUEC TapaMeTphl:
MUKPO(OHBI, CYUTHIBAIONINE TOJIOBKM MAarHUTHBIX HAKOIIUTENICH U Jp.

YcunureapHbBIE YCTPOWCTBA, BBIOJIHEHHBIC HAa JIFOOOM W3 YCHIIMTEIBHBIX
SJIEMEHTOB, BKJIFOYAIOT: MCTOYHHK IMOCTOSHHOTO HAMPSHKEHHS (MCTOYHHMK IIMTA-
HUS); YCUJIMTEIbHBIM aKTHBHBIA DJIEMEHT; IMACCHUBHBIC 3JIEMEHTBHI (PE3HUCTOPBI,
KOHJICHCATOPbI, KaTYIIKA WHIYKTAUBHOCTH), OOECIICYMBAIONINEC DPEKUM pPaOOTHI
YCHJIUTEJIS, CBSI3b €0 ¢ MCTOYHHUKOM CHUTHAJla M HArpy3Koi, M TeMIlepaTypHYIO
CTaOMIN3ALIHIO.

[Tokazath cTpykTypHYIO cxemy ycunutens, kaap JI-2000.

4. Tpan3ucTOpHbIE YCUIUTEIN, UX PEKUMbI PA00OTHI
1 OCHOBHbBIE XapPaKTEePUCTHUKHU

2.1. CxeMbI TPAH3UCTOPHBIX VCHJINTEJICH

B kadectBe mpumepa Ha puc. 9 MPUBENCHBI MPOCTEHININE CXEMbl YCHUIIUTE-
JIe¥, KOTOpBIE Yallle APYTUX BCTPEUAIOTCS HA MPAKTHKE: YCHIUTENIN Ha OUTIONSp-
HBIX TpaH3uCcTOpax ¢ p-n-p (puc. 9,a) u n-p-n (puc. 9,0) nepexogamu, BKIFOYCH-
HBIMH TIO CXeMe ¢ OOIIMM SMUTTEPOM; YCUIUTENN Ha IMOJIEBBIX TPAH3UCTOPax C 7

(puc. 9,B) u p (puc. 9,r) kKaHajIaMu 10 CXeMe ¢ OOIIUM UCTOKOM.
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Pucynok 9. Cxembl yCUIUTEINEH:
a,0 — Ha OMTOJIAPHBIX TPAH3UCTOPAX COOTBETCTBEHHO C p-N-p
U n-p-n N€pexoJaMu; B,I' — Ha INOJICBBIX TPAH3UCTOpAX C n U p KaHaAJIaMU

[Tponecc ycuneHus BO BCEX CXeMax 3aKJII0YaeTcs B MpeoOpa3oBaHUU SHEP-
MY HWCTOYHMKA IHTAHUS B DHEPTUI0 BBIXOJHOTO CHUTHAja, JEHCTBYIOLIETO B
Harpy3Ke yCWJIUTEINS. YTPAaBICHUE MPOLUECCOM YCHIIEHUS OCYLIECTBISECTCS BXOM-
HBIM CUTHAJIOM MJIOW MOIIIHOCTH, BO3JECUCTBYIOIIUM HA AKTUBHBIN YCUIUTEIbHBIN
AJIIEMEHT, MPUYEM MOLIHOCTH BBIXOJHOI'O CUTHAA B HAarpy3Ke 3HAUYUTEIHHO OO0JIb-
1€ MOIIHOCTY BXOJHOrO (YCHMJIMBAa€MOI'0) CHTHaja 3a CYeT OTOOpa SHEPIrUH OT
MOIIHOCTH UCTOYHHMKA NMUTaHUsA. Harpy3koil ABISIOTCS 3JEKTPUUECKUE IBUTATEINH,
CUTHAJIbHBIE YCTPOUCTBA, TPOMKOTOBOPUTENH, HATPEBATENIU U T. 1.

PaccMoTpyM Ha3HaueHUE 3JEMEHTOB HauOoJee PacHpOCTPAHEHHBIX CXEM
ycunutenen (puc. 9a,0).

Pesuctopsl R1 1 R2 COCTaBISAIOT ACTUTEh HAMIPSKEHUS, HEOOXOAMMBIN JIJIs
BBIOOpA TOKa cMelIeHus 0a3bl (BhIOOpa paboyueil TOUKM Ha XapaKTEepPUCTUKAaX TPaH-

3UCTOPA).
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Cix ¥ Cyyx — pa3enuTeNbHble BXOJIHON M BBIXOJAHOW KOHJAEHCATOPHI MO IO-
CTOSIHHOMY TOKY.

Ry — pe3nucTop B KOJUIEKTOPHOM LIENHU, OTPAHUYMBAOIINNA TOK KOPOTKOIO 3a-
moikanns 1, = E,_ /R, .

R, n C, — pe3ucTop ¥ WyHTUPYIOLUN KOHACHCATOP, CIyKALIUe Il YMEHb-
LIEHUS] BIUSHUS TEMIIEpATypbl HA XapaKTEPUCTUKHU YCUIIMTEIBHOIO 3JEMEHTA Y-
TEM CO3/1aHusl OOpaTHOM CBSI3H.

OOpaTHas CBsI3b OCYILIECTBIISIETCS 3a CUET MOJAaYl YacTH SHEPTUU BBIXOIHO-
r0 CUTHajla YCUJIMTENs Ha ero BxoJ. OHu ObIBaIOT MCKYCCTBEHHBIMHU U TMapa3uT-
HBIMH, TIOJIOXKUTEIbHBIMA (YCHWJIMBAIOT BXOJHOW CHUTHajl1) M OTPULATEIbHBIMU
(0cnmabyArOT BXOIHOM CUTHAI).

[TaneHue HampspkeHMsI Ha pe3ucrope R, IpHU IMPOXOKICHUH IO HEMY TOKa
CO3/1a€T OTPHUILATEIbHYI0 OOpPaTHYIO CBSA3b B YCUIIUTEINE, YIYUIIAIONIyI0 €ro JHHA-
MHYECKHE XapPaKTEPUCTHUKHU.

Cxembl ABYXTaKTHBIX TPAH3UCTOPHBIX YCHINTENEH MOIIHOCTH C TpaHc(op-
MaTOPHBIM BbIXOAOM OyayT paccMmoTpenbl Ha CPIIII u mpu BbIMONIHEHUHU JTOMAIlI-

HECT'o0 3aJaHuA.

2.2. PeskuMBbI pa0o0Thl VCHJINTEJIALHOT0 JIEMEHTA

B 3aBucuMoOcCTH OT MOJOXKEHUSI pabodell TOYKU B PEKHME TIOKOSI Ha Xapak-
TEPUCTUKAX TPAH3UCTOPOB, a TAK)KE BEIMYMHBI YCUIMBAEMOI'O CUTHAJIA Pa3IMYaroT
TPU OCHOBHBIX pEXHUMa PabOThl YCHUIUTEIBHOTO 3JIEMEHTA, WM KJIACCOB YCHIIC-
musa: A, B n C.

Paccmorpum nBa pexxuma 4 u B, kak HamOoJjiee YacTONPUMEHSEMbBIE Ha

IPaKTHUKE.

2.2.1. Pexcum A
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Pexum A — 3170 Takoil pexuM pabdOoThl yCUIUTEIBHOTO 3J€MEHTa, PU KOTO-
POM TOK B BBIXOJIHOM LIETIM UMEET MECTO B TEYEHHUE BCETO MEPUOJIA IEUCTBUS CUT-
Haja U KpalHUE MOJOKEHHUSI TOUYKU A HE BBIXOAT 3a IpPEAesbl MPSIMOJIMHEHHON

yacTu (3a Touku B u C) nTuHaMU4YecKoi xapakTepucTuku (puc. 10)

I3
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Pucynok 10. I'paduku, noscusromue padboTy yCUIUTEIbHOTO
3JIEMEHTA B pexxume 4

Jlnis oGecniedeHus 3TOro peknuMa HeoOXOAMMO UMETh TaKOH TOK CMEIIECHHUS
! )
6a3bl I .y, 4TOOBI pabouas Touka A Ha mepexoaHOl XapaKTepUCTUKE TPAH3KMCTOpa

o Yali
Haxoanjach Ha CCPCANHE JIMHCHUHOI'O y4aCTKa B C . HpI/I 9TOM aMILITyda BXO/-

HOTO HanpspkeHUs1 Uy, TOMKHA OBITh TaKOM, YTOOBI paboTa yCHIIMTEIBHOTO dJie-

MEHTa IPOoKCcXo rIa Ha nuueitnoM yyactke B'C’ mepexoHoii XapakTepHCTHK.
BrixogHbple CUTHaNBl CMEMIEHBI, KAK M BXOJHBIE, HAa COOTBETCTBYIOILIHE
ypoBHU. B pe3ynbpTare B BBIXOJAHOI 1LIeTH (B HATPY3KE) MOMKET MPOU30UTH OTCEUKA
YacTH CUTHaJIa MO YpOBHIO. [ TyOMHA OTCEYKM OLEHUBAETCS YIIOM OTCEYKH CHT-
Hasa. [looBUHA NIUMTENTPHOCTH MMIYJIBCA BBIXOJHOI'O HANPSKEHUS, BBIPAKECHHAS

B YIJI0BOM (panaHHO) Mepe, Ha3bIBaeTCsl YTrJIOM OTCe4YKu 6.
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B pexume A yron orceuku 6= 7z (puc. 10). B aTom pexxume mpu mnojaue Ha
BXOJ] YCWJIMTENSI TAPMOHUYECKOTO HAIPSIKEHUS Uy, (OpMa BBIXOJHOTO HAIpsIKe-
HUS TAKXKE MPAKTUYECKU CUHYCOUIANIbHA, T.€. HEJIMHEHHbBIC UCKAXKECHUS YCUIIUBAC-
MOTI'0 CUTHaJIa OyyT MUHUMAJIbHBIMU, YTO SIBJIIETCS JOCTOMHCTBOM pPeXuMa A.

Cpennee 3HaueHHE TOKA /., NOTPEOIIAEMOTO OT KOJJIEKTOPHOIO MCTOYHHKA
NUTaHUs, B P&KUME A MOYTH HE MEHSETCA W paBHO TOKY nokos [y (puc. 10) kax
MIpU CUTHAJIE, TaK U O€3 HETO BBUY MOYTH OJIMHAKOBOM ILIOIIAH TOJIOKUTEIbHON
Y OTPULIATEIBHOM MOJYBOJH MEPEMEHHON COCTABIISIOMIEH BBIXOAHOTO TOKA Iy

OnHuM W3 BaXXHEHIIMX MOKAa3aTeNel YCHIMTEIBHOTO 3JIEMEHTAa SIBJISIETCS
KII/] ero BBIXOJHOM LN, OMPEAEISIEMbIM KaK OTHOIIIEHHWE OTJaBa€MOW YCUJIUTE-
JIEM MOIIHOCTH CUTHana Py, K MOIHOCTH Pj, MOTpeOIsieMOil UM OT KOJIJIEKTOP-

HOT'O UICTOYHHUKA ITUTaHHA:

77=T0, (1)

Bpixo/1Has MOIIHOCTH YCUIIUTENI HA TPAH3UCTOPE B pexxuMe A

P — O’SUKm ']Km » (2)

BBIX
1€ Uim, Ixm — COOTBETCTBEHHO aMIUIUTY/Ibl KOJJIEKTOPHBIX HAMPSXKEHUS U TOKa
(puc. 10).
[ToTpebnsieMas ycuiauTelieM MOUTHOCTh, KOTOpasi YaCTUYHO IIpeoOpa3yeTcs B
BBIXOJITHYI0 MOUTHOCTbh M YACTUYHO MEPEXOJUT B TEILJIO, BHIIETSIEMOE B TPAH3UCTO-
pe, paBHa MPOU3BEIAEHUIO MOCTOSHHBIX COCTABJISIIOIIUX KOJUIEKTOPHBIX Hampsike-

HHA WU TOKA TPpaH3UCTOPA:

F=U,-1,. (3)
[Toncrasisis Beipaxkenus (1) u (2) B (3), umeem:
Uu [
= 0,5 Zsn
7 U, 1, - )

Kak BugHO u3 puc. 10, ammintyaa KOJJIEKTOPHBIX HANpPSUKEHUH W TOKA B
pexume A MeHbIIe COOTBETCTBYIOIIMX ITOCTOSIHHBIX COCTABILIIONUX, T.€. Uy, < U

u Iy, < Iy, cnenoBatensHo, KITJ[ ycunutens B pexxume 4 Bcerna mensiue 0,5.
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B neficTBUTENbHOCTH BBUAY OONBIIMX MOTPEOSEHUN TOKA M pacxoia MOUI-
HOCTH TIUTaHUS KaK NPU HAJIMYUK CUTHANA, Tak u 0e3 Hero KII/] pexuma 4 penko

npessimaet 0,35.

[ToaTOMY puMeHeHnE pexuMa A HEBBITOJJHO B YCIOBHIX OOJBIIONH MOIIHO-

cTH u3-3a Hu3koro KII/I.

Pexum A IIXPOKO HCIOJB3YIOT B KaCKadaxX IMPCABAPUTCIIbHOIO YCHUJICHUA U

YCUJIUTENSAX C BBIXOJTHOM MOITHOCTBIO /10 HECKOJIBKUX BaTT.
2.2.2. Pexxcum B

Pexxum B xapakTepusyeTcsl TeM, YTO TOK B BBIXOJHOH ILIEMH YCHUIUTEIHLHOTO
DJIEMEHTa UMEET MECTO B TCUCHHE MOJIOKUTEIBHON MOJIOBUHBI Tiepuoaa (ot = 7)
BXOJIHOTO CUTHAJIA Uy, Pab0dyt0 TOUKy A BEIOMPAIOT B HA4YaJle TMHAMHYECKOU Xa-
paktepuctuku (Touka A') TpaH3mCcTOpa, KOTZIA TOK TOKOS (€ro KOJIEKTOPHBIH
TOK) paBeH TOKY XOJIOCTOTO Xoja I (puc. 11), KOTOpHIi MpakTHUECKU UMEET HY-
JICBOE 3HAUEHHUE.

BrixomHOE HanpspKEHHUE YCUIIUTENS NP CUHYCOUIaTbHOM BXOJHOM HAIps-
KEHUH UMeeT (pOopMy MOJOBHHBI CHHYCOUIBI. Pexkum B XapakTepu3yeTcs yrioM
otceuku @ = 772 (puc. 11). CaenoBaTenbHO, HETMHEWHBIC HCKAXXEHUS B peKUME B

OyyT OOJIBIIUMH.

I h 3
> Ta#0
Tim
I A fs=0
IB Ko l_fl
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Pucynok 11. I'paduku, nosicusirorre paboTy yCUIUTEIBHOTO
3JIEMEHTA B pEXUME B

BBuy HE3HAUUTEIBHOTO TOKA MOKOS M MAJIOT0 CPEIHETO 3HAYEHHMS BBIXOM-
HOT'O TOKA IO CPABHEHUIO C €r0 aMIUTUTYAON [, KII/] pexuma B 3HaYUTENIBHO
BbIIIE, yeM pexxuma 4 (Moxet gocturatb 80%).

Pexxum B n3-3a Beicokoro KIIJ[ mmpoko npumeHseTcst B IByXTaKTHBIX Kac-

KaJgaX MOIIIHBIX YCHHHTCHCﬁ.

2.3. lloka3aTeJid M XapaKTEePUCTHKH VCHIUTEIS

¢ 00IIMM DYMUTTEPOM

K moxa3zaTensim paboThl yCHIUTENS OTHOCSTCS €ro MapaMeTphl, XapaKTepu-
3YIOIIME IKCIUTyaTallHOHHBIE CBOWCTBA, BXOJIHBIE M BBIXO/IHbIE HOMUHAIbHbBIE JaH-
HbIe, KO3 DULIMEHT ycuneHus, KoOdQPUIMEHT UCKaXeHn, quana3oH yactot, KI1J]
U JIp.

K BXOIXHBIM HOMUHAABHBIM JaHHBIM OTHOCITCS HallpsHKEHHUE
U}, TOK /; ¥ MOITHOCTh P; BXOJHOTO CHTHAJIa, BXOJITHOE COIPOTHBIIEHUE, BXOAHAS
€MKOCTb.

Bxongnoe conporuBiaenue ycumurenas ¢ OO paBHO BXOAHOMY

conporuBieHno camoro Tpamsucropa Fy, = AUg /Al u nns Gunomspabix

TpaH3ucTopoB ¢ OO cpaBHUTENBHO HEBEIUKO (1-3 kOMm), 4TO ABISIETCS MX CyLIe-
CTBEHHBIM HEJJOCTATKOM. BX0JIHOE CONPOTUBIIEHNE YCUJINTENEN Ha MOJIEBBIX TPaH-
3uctopax 3HaunTeabHo BbiIE (10 1000 MOM), yeM BXOJHOE CONPOTUBIIEHUE YCH-
auTened Ha OUIONSPHBIX TPAH3UCTOPAX.

B 3aBUCHMOCTH OT COOTHOILIEHUS] BXOJJHOTO COIIPOTUBIIEHMUSI 7 U COMPOTUB-
JIEHUS UCTOYHMKA CHUTHAja 7, pa3jIMyaloT YCHUIJIUTEJIHU HANPSIKEHUS
(rex >>1y), YCUIUTENAU TOKA (Fyx <<ry) U YCUIHUTEIHU MOUIHO -

CTUu (Fex =)
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Bxognas emxocth Cy OKa3bIBAa€T CYIIECTBEHHOE BIMSHHUE HA MIUPUHY PadO0-
Yyero Juana3oHa 4acToT.

K BBIXOZHBIM JAHHBIM OTHOCSTCS HOMMHAJIbHBIC 3HAUEHHMS BBIXOJHOTO
HanpspkeHnus: U, Toka [, BBIXOAHOM MOIIHOCTH P, U BBIXOJIHOTO CONPOTHUBIIEHUS
rBI)IX‘

BrixonHoe conporunenue ycunurensa ¢ O3 onpeaensiercss Co CTOPOHbI €ro
BBIXOJIHBIX BBIBOJIOB IMPHU OTKJIFOUEHHOM COMPOTUBIECHUU HATPY3KU (Fgux = 7).
TumnoBoe 3HA4YEHHE BBIXOJHOI'O COMPOTUBICHUS ycuiautenei ¢ OO cocTtaBigeT
10 - 100 kOm.

Kosddumment ycunenuss x — 3TO OTHOIICHHWE BBIXOJHOTO TMapameTpa K

BXOOHOMY.

Paznuyator xo3uumentsl ycunenus no Toky K; = I,/1, no HaIpsiKe-

auro K, = U 2 /U 1 ¥ MomHocTH K, = P 2 / Pl . TunoBbie 3HaueHust Kod3puiu-

€HTOB YCWJICHHUS JJI1 TPAH3UCTOPHBIX ycuiuTesned ¢ OO COOTBETCTBEHHO PAaBHBI:
k;, =15-80 x,=10-60 x =k, K,

B ycunurensHOl TexHUKE Hapsy ¢ KO3PGUIUEHTOM YCUICHUS K, U3Mepsie-
MBIM B OTHOCUTEIIbHBIX €AUHUIIAX, IIUPOKOE MPUMEHEHUE HAXOIUT BBIPAKEHUE K

B I0rapu()MUUYECKUX EIUHNANAX — Jenubenax:
Kitno) = 20 1g(12/11).
HaHpHMep, ecim K; = 10 , TO Ki(z[6) =20 lglO =20-1=20 .

Hcnonb3oBanne jorapuMUYECKUX €IUHUIl U3MEPEHHs] 0COOEHHO YI00HO
OpU ONpeaesIeHnn o01ero Ko3hpuunenTa ycuiaeH!s: MHOTOKACKaJHOTO YCUJIUTE-
Js1, KOT/1a YMHOKEHHE KO3(PPHUIIMEHTOB YCUICHHUS KacKal0B 3aMEHSIETCSI TPOCTHIM
JEHCTBUEM — CII0)KEHHUEM UX JIOTapU(pMOB.

XapakTEepUCTUKU YCUIIUTENSE OTOOPaKaroT €ro CIoCOOHOCTh YCHIIMBATh C
ONPENEIICHHON CTENEHbI0 TOYHOCTH CUTHAJIBI PA3JIMYHOM 4YacTOTHl U YpoBHs. K
OCHOBHBIM XapaKTEPUCTUKAM OTHOCATCS aMIUINTYAHAs!, aMIUINTYHO-4aCTOTHAs U

¢dazo-yacToTHas.
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AMHJII/ITy,Z[HaH XapaKTEepHUCTHUKA — 3TO 3aBUCUMOCTb aMIlJIN-
TyAbl BBIXOZAHOI'O HAIIPSKCHUA OT aMIUIMTYJbI I1OJaBaA€MOI'0 Ha BXOJ I'apMOHHYC-

CKOI'0 KoJieOaHMs IPU MOCTOSTHHOM 4acTOTe YCUIIMBAaeMOro curnana (puc. 12,a).

a
Usux‘[ ) 4 3)
/
KL - — —
U — — — — — g Ve N\
|
I
I
|
|
Ugux 7| | fIral
URK ng rugx ggf
Usms = F(Uny), new f= const Ku=F(f), neu Ugx= const

Pucynok 12. OCHOBHbBIE€ XapaKTEPUCTUKHU YCUITUTEISA:
a — aMIIIMTyJHasd; 0-— AMIINIMTYAHO-4aCTOTHAA

B uneanbHoM ycunuresne (0€3 moMeX) aMILUTUTY1a BBIXOJHOTO CUTHAIA MPO-

MOPUHUOHAIbHA AMIUIATYE BXOJHOTO U BEIX kU sx Y AMIUTATYJIHAsl XapaKTepHu-

CTHKa MPEACTaBIsAET cOO0M MPIMYIO JIMHUIO, MPOXOASIIYIO Yepe3 Hayalo KOOpIH-
HaT (MYHKTUpHAs JINHUS HA puc. 12 2.,a).

B peasnibHOM ycunnTene aMITUTy THASI XapaKTEPUCTHKA BCIIEACTBHE HATTMYUUS
MIOMEX OTJIMYAETCS OT IPSIMOM.

AMOJIUTYIHO-9YaCTOTHAaS XapaKTEepHUCTHUKA MPEICTaBIsICT
c000# 3aBUCUMOCTb KO3 hUIIMEHTA YCUICHUS (MU K/Kyqe) OT YaCTOTHI (WutH 1gf)
YCUJIMBAEMOT'0 CUTHAJIa TIPHU MOCTOSIHHOM aMIUIMTY/AE HaNpsDKEHUS BXOJHOTO CHUT-
Hama (puc. 12,0). M3-3a mpucyTcTBUS B YCWINTEJIE PEAKTUBHBIX JIEMEHTOB CHT-

HaJIbl PA3JIMYHBIX Y4CTOT YCHUJIMBAKOTCA HCOAMHAKOBO. Ha Hu3Kkux u BBICOKHX 4Ya-
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CTOTaxX UMEET MECTO CMaJl XapaKTepucTuku. Pabounm quamna3oHOM 4acTOT YCHIIH-
TEeJsl Ha3bIBAIOT MHTEPBAJ YaCTOT, B Mpejenax KOTOPOTO MOAYJb K03 dUIeHTa
YCUJICHUS K OCTA€TCS IOCTOSIHHBIM.

JIJist yCuseHusl CUTHAJIOB PeYH HEOOXOIUM YCHIIUTEIh C pabOunM Tuarnaso-
HOM yactoT oT 50 I'm mo 7 xI'u. JIyisi Ka4eCTBEHHOTO BOCHPOW3BEACHUS MY3BbIKU
Tpedyetcst ycunurtenb ¢ auanazoHoM ot 20 I'p 1o 20 k[, B 9BM ucnons3yrorcs
YCWINTENIN C BEPXHUM IpeaenaoM yactotsl 100 mIm.

YacToTHBIE UCKa)KEHHS BBI3BIBAIOT M3MeHEeHHe (opMbl curHaiga. Mepoit ya-
CTOTHBIX UCKaKEHUH SBISETCS KOA((ULIUEHT YaCTOTHBIX UCKAXEHUN M, KOTOPBIN
paBeH OTHOIIEHUIO MOYJIA KOod(ppuImenTa ycuieHus Ha CpeTHer (Pe30HaHCHOM)
4acTOTe Ky K MOAYJIIO0 KOod(pdulMeHTa yCUIICHUSI Ha HUXKHEH K, UM BEpXHEH K, Ya-

CTOTax

M, =x,/x,., M, =k,/k,,

H B

JlomyCTUMBIM SIBIISIETCS M " M S \/5 .

S. TpaH3ucTOPHBbIC HHBEPTOPHI: OCHOBHbBIE
3JIEKTPUYECKHUE CXeMbl, 00J1aCTh IPUMEHEHUSA

[ToynpoBOIHUKOBBIA UHBEPTOP SABJISIETCSI YCTPOMUCTBOM JUIsl TpeoOpa3oBa-
HUS SHEPTUM MTOCTOSTHHOTO TOKAa B YHEPTHIO MEPEMEHHOTO TOKA 3aIaHHOM 4acTOTbI
Y HaIpsHKEHUS.

[lo Tunmy npuMeHsIeMbIX MOJYNPOBOJAHUKOBBIX MPHUOOPOB MHBEPTOPHI BbI-

MOJIHAKOTCS HA TPAH3UCTOPAX U TUPUCTOPAX.

3.1. TpaH3uCTOPHBLIN HHBEPTOP
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B obmem ciyyae TpaH3UCTOPHBIN MHBEPTOP COCTOWT W3 CIEAYIOIIHUX JJIe-
MeHTOB (puc. 13): 3amatomero reneparopa (317), OCyIIECTBISAIOMIETO HEMOCPE-
CTBEHHOE MPeoOpa3oBaHKEe TIOCTOSTHHOTO TOKAa B TMEPEMEHHBIN; ACTUTENS YacTOTHI
(1Y), obecneunBaromiero TpeOyeMyro 4aCTOTY AJIEKTPUUECKUX KoJieOaHUH (menu-
TeJsl YaCTOThl MOXKET U He OBITh); ycHUIauTeNass MOITHOCTH (YM), yCHUIMBArOIIEro
anekTpuueckue kosiedbanus 310 mo momHocTH; ¢uasTpa (D), cmyxkamero ms
yIydiieHus: HopMbI KPUBOH BBIXOIHOTO HAMPSDKEHHSI HHBEpTOpa (PUIIbTp Y HEKO-
TOPBIX HHBEPTOPOB MOKET OTCYTCTBOBAThH); CTAOMIIM3ATOPOB YaCTOTHI U HATIPSIKE-

HUA (MOTYT OTCYTCTBOBATb).

Uss

Pucynox 13. CtpykrypHas cxema oJJHO()a3HOTO
TPaH3UCTOPHOTO UHBEPTOPA

[To umciy a3 TpaH3UCTOPHBIE UHBEPTOPHI ACIATCS Ha OMHO(A3HBIE, TPEX-
dasubie, mectrdasHbie U IBeHaaIIaTH()a3HbIC.

PaccmoTpuM onHOGa3HBIN TPaH3UCTOPHBIA WHBEPTOP, HECTAOMIM3HPOBAH-
HBII 10 YacTOTe W HampsbkeHuto (puc. 13). B xauecTBe 3aiaroniux reHepaTopoB
NPUMEHSIOTCSI TE€HEpaTophl C CaMOBO30YKJIeHHEM (aBTOI€HEpaTopbl), KOTOPbIE
OCYIIECTBIISIOT HETIOCPEACTBEHHOE TIPE0OPa30BAHUE AIEKTPUICCKON SHEPTUU TI0-
CTOSIHHOTO TOKa B AJICKTPUUECKHE KOJeOaHUs CHUHYCOMAAIbHOU (hopmbl Tpedye-
MOU YaCTOTBHI.

Cxema LC-reHeparopa CHHYCOMIATbHBIX KOJICOAHWW MJI YacTOT OT He-

CKOJIBKHX JECATKOB KHMJIOT'CPI[ U BBIIIC ITOKa3aHa Ha PHUC. 14.



20

Pucynok 14. Cxema reHeparopa CHHYCOUIAIBHBIX KOJIEOaHUN

ABToreneparop ¢ TpaHchopmMaTopHOUl cBA3bI0 (puc. 14) coaepKuT: KoJie-
OaTenbHBIA KOHTYp, COCTOSIIIMM M3 MHAYKTUBHOM Karymiku L1, mepBu4HON 00-
MOTKHU Tpancopmartopa T u konaeHcatopa C2; yCUIMTENbHBIN 3JIEMEHT (TpaH3U-
crop VT); anementsl R1, R2, C1, R3 u C3 s obecnieueHrss HEOOXOIUMOT'O PEKU-
Ma pabOThl; BTOPUYHYIO OOMOTKY TpaHcopmaropa L2, 00ecrnednBaroyo HHIyK-
TUBHYIO TOJIOKHUTEIbHYIO OOpAaTHYIO CBSI3b MEXKIY BBIXOJOM W BXOJOM YCHJIH-
TEJIBHOTO AJIEMEHTA.

Pabota aBTorenepatopa (mpeoOpazoBaHUE MOCTOSHHOTO TOKAa B IMEPEMEH-
HBII) TPOUCXOAUT NIPU BKIOYEHUU UCTOYHUKA nuTaHus E,. HadanbHbIil ©MIybc
TOKa BO30YyXJaeT B MapayIeIbHOM KOHType KoJiebaHus C  YacTOTOU

1

W, = \/ﬁ , KOTOpbIE HE 3aTyXalT Oiarogaps UHAYKTUBHOM CBSI3U MEXY Ka-
1~2

tymkamu L1 u L2. B 6a30Bo# 11enM BO3HUKAET MEPEMEHHBIN TOK ig, COBIAAOIINMA
no (ase ¢ TOKOM KOJIJICKTOPHOW 1enu I,. BrimonHenue ycioBusi Gamanca ¢as
oOecreunBaeTcs MPaBUIIbHBIM BKJIIOUYEHUEM KOHIIOB OOMOTKH L2 (111 TPaH3UCTO-
pa p-n-p TUTa KOHEN OOMOTKHM L2 TOAKIIOYAeTCs K ero 6a3e). Y CHIICHHbBIE KOJle-
OaHMs TIepeIaroTCsl CHOBA M3 KOHTYpa B 6a30BYIO 11€T1h, pa3Max KoJeOaHU MOCTe-
NEHHO HapacTaeT, AOCTUrasl 3aJJaHHOTO 3HaueHus. Ha BbIxoje renepaTtopa BO3HHU-
KalOT HEe3aTyXarllue KoJieOaHHUsl CHUHYCOUIAIbHON (OpPMBI C OMpENeIeHHON aM-

HJIPITy,Z[Dﬁ UBHX BCJICACTBUC YCTAHOBUBILICTOCA JHHAMHWYCCKOIO paBHOBCCHA MCK-
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Ty TIPUTOKOM SHEPTHH OT UCTOYHUKA U €€ TOTEPSIMH. Y CJIOBUE OalaHCa aMILTUTYT
BBITIOJTHSICTCSI TEM, YTO MOTEPU B KOHTYPE M HArpy3Ke HEMPEPHIBHO MOMOIHSIOTCS
3a CYET UICTOYHHMKA MUTAHUS.

PerynupoBaHue 4acTOThI F€HEPUPYEMOTO HAIPSIKEHUS MPOU3BOJIUTCS U3-
MEHEHHUEM MHAYKTUBHOCTHU L1 nnm emkoctu C2.

B paccmotpennoit cxeme (puc. 14) TpaH3ucTop paboTaeT B HEMPEPHIBHOM
peXHME, TTOATOMY 3Ty CXEMY IIeJIeCO00pa3HO MCIOJIb30BaTh B MAJIOMOIIHBIX 3a-
JAIOLIMX TeHEepaToOpax Ha CPABHUTEIBHO BBICOKMX 4YacToTax. s momydeHust 6o-
Jie€ HU3KHUX YaCTOT UCIMOJB3YIOTCA JIEJUTENN YacTOThl. B TpaH3UCTOPHBIX UHBEP-
TOpax B KaueCTBE 3aJal0lNX I'€HEPATOPOB YaIlle BCETO MCIOIb3YIOTCS JIBYXTaKT-
HbIE CXEMbl ABTOIE€HEPATOPOB, TIEHEPUPYIOUIME HANPSIKEHUE MPSAMOYTOJbHOU
(GbOpMBI, B KOTOPBIX TPAH3UCTOPHI PAOOTAIOT B KITFOYEBOM PEIKUME.

Haunbounee pacnpocTpaHEeHHBIM SIBJISETCS ABYXTAaKTHBIH CUMMETPUYHBIN aB-
TOT€HEepATOp C MHAYKTUBHON 00paTHOM cBs3blo (puc. 15). OH cocTouT U3 ABYX
tpau3uctopoB VT1 u VT2, nByx 0OMOTOK OOpaTHOM CBSI3H Wyci, Woer (pUC.15,a) 1
TpaHchopmaropa, y KOTOPOTO MarHUTOIPOBOJI BBIMIOJHEH U3 MaTepuaia, UMero-
IIeTO MPSIMOYTOJIBHYIO TIETIII0 TUCTepe3uca (puc. 15,0). Hanpsokenne nutanus mo-
cTostHHOrO Toka U; mpeoOpa3yercsi B MEPEMEHHOE HaNpsHKEHHUE MPSIMOYTOJIbHOM
(bOpPMBI U,, KOTOPOE CHUMAETCSI CO BTOPUUHON 0OMOTKHU TpaHcdopmatopa. ['padu-
ku (puc. 15,B) MOSCHAIOT pabOTy aBTOT€HEPATOPA.

B ncxogHOM COCTOSSHUM MarHUTONPOBOJ TpaHc(opMaTopa UMEET OCTATOU-
HYI0 MarHUTHYI0 MHAYKLHIO, HAaIpuMep B,. BenencrBue HEMAEHTUYHOCTH KaKOM-
TO U3 TpaH3ucTopoB, Hampumep VT1, Oymer OoJblle OTKPBHIT, YEM TPAH3UCTOP
VT2. Ilpu BKJIIOYEHUM MMUTAHUS HAYHET HapacTaTh TOK /; uepe3 Tpanzucrtop VTI.

B pesynbTaTe B 00MOTKaX 00paTHOM CBSIZH W U Wy HaBemyTCst D]IC.
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OOMOTKH 0OpaTHOM CBSI3U BKJIIIOYEHBI TAKMM 00pa3oM, YTO OTPHUIATEIbHBIN
NOTEHLMaJ MpUKIIaAbIBaeTcs K 0a3e TpanzuctopaVTl, a monoxxutenpHblid — K 0aze
VT2 (puc. 15,a). 910 npuBeaeT K OTKpeITHIO Tpan3uctopa VT1 u 3aKphITHIO TpaH-
suctopa VT2. BenenctBue ysenuuenus Toka [ yepes tpanzuctop VI1 u oOMOTKyY

wi HpOI/ISOﬁ,Z[CT NepeEMarHniuBaHuc MarHuToIpoBoOaa.

Pucynok 15. JIByXTakTHBII aBTOI€HEPATOP C MHAYKTUBHOM 0OpaTHOM
CBS3BIO: a — cxema; 0 — eI TucTepe3rca MarHUTOpoBoa TpaHchopMaTopa;

B — rpad MKy, MOSICHAIONINE paboTy reHeparopa
M3MmeHeHne MarHuTHOTO MHOTOKa IMPONUCXOAUT IMPAKTHYCCKH C MMOCTOSIHHOM

CKOPOCTBIO:

dt w,

B 310 Bpems B BeIXOAHOU 00MOTKE W, OyaeT muaynupoBatbes DJIC B3au-
MOUWHIYKIIMU ¥ BO3HUKAET HAIIPSKECHUE

d
7R %U“
1

[loka TPOMCXOAUT MEepeMarHUYMBAaHUE MArHUTOINPOBOJA C TIOCTOSIHHOMN
CKOPOCTBIO HANPSIAKEHUE U; OCTAETCS MOCTOSIHHBIM (puc. 15,B).
B obnactu HachllieHUs: MAarHUTOIIPOBOJIa CKOPOCTh U3MEHEHHSI MArHUTHOTO

do
MOTOKa ~—,~ CTaHEeT paBHOW Hymr0. B 06mMoTkax oOpatHoii cBsa3u DJ1C HaBoIuTHCS

dt
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He OyzneT, u TpaHzuctop VT1 HauHET 3aKpbIBaThCS, a TOK /| U HaNpsHDKEHUE Up —
YMEHBIIUTBCA 10 HyJs. V3MeHeHue MarHuTHOW HWHAYKUMU OT +B, no +B,
(puc.3.3,06) u ymeHbllieHHe Toka /; BBI3OBYT B oOMoOTKax oOpatHoil cBszu IJIC
IPOTUBOIOJIOXKHONW TOJNspHOCTH. B pesynbprare Ha 6azax TpanzuctopoB VT1 u
VT2 usmeHsaThes 3HaKU noTeHImanoB (Ha 6a3ze VT1 Oyner mojsoxxuTenbHbIi (1), a
Ha 0aze VT2 orpunareiabHbii (-) MOTEHIMAIIB), YTO MPUBEIET K 3aKPBITUIO TPaH-
suctopa VT1 u otkpbeiTuio Tpansuctopa VT2. Ilponsoiiger cHOBa nepeMarHuiu-

BaHNC MAarHuTomnpoBoJa ¢ M3MCHCHHEM MArHWuTHOI'O IIOTOKa OT ‘HDm a0 -(Dm.

Tenepb Tok OyneT mMpoTeKaTh yepe3 MOTyOOMOTKY Wl' U OTKPBITBIA TPaH3UCTOP
VT2 B 06paTHOM HalpaBIeHUU. BbIXOIHOE HAMIPSKEHUE U, TAK)KE U3MEHUT 3HAK.

Takum 00pazoM, TPaH3UCTOPHI TeHEPATOpa pabOTAIOT B KIIFOUEBOM PEKHUME,
(opMa BBIXOJAHOTO HaNpsbKEHUs Om3Ka K npsimoyroibHoi. ['paduku (puc. 15 3,8)
MOKa3aHbl IS Cllydas, KOrja MeTIs TUCTepe3rca MarepHalia MarHUTOMpPOBOA
TpaHchopmaropa Ou3Ka K UACATHHO MPSAMOYTOJBHON (hOpMe, aKTHBHOE COIPO-
TUBJICHHE BCEX OOMOTOK TpaHcopMmaTopa paBHO HYJIO, TPaH3UCTOPHI HUMEIOT
UJCHTUYHBIC TTapaMETPhl, PEKUM pabOTHI TEHEPATOPhI, OJU3KHUIA K PEeKUMY XOJI0-
CTOTO XOJa.

C ydeTroM yKazaHHBIX IOMYIICHWH JJIs PAaCCMOTPEHHON CXEeMbl 4acToTa f
BBIXOJHOTO HANPSKEHUS

— Ul — U3K
4x,.w,SB, >

rae U, — najieHne HanpsHKEHUST Ha SMUTTEP-KOJUIEKTOPHOM MEPEX0/I€ OTKPHITO-
IO TPAH3UCTOPA;
S — muomaab ce4eHnss MarHuTOIPOBOIA;
K; — KO3 GUIUEHT 3aM0JHEHHS] MArHUTOIIPOBOA CTaJIbIO.
W3 nomy4eHHOTO BBIPAXKEHHUS BUHO, YTO YAaCTOTA BBIXOJHOTO HANpPSHKEHUS
CYLIECTBEHHO 3aBUCUT OT HampspkeHus: U U BETUYMHBI MHAYKIIMHA HACBIIICHUS By,

MarHuTonpoBoaa Tpanchopmaropa T.
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Hcnonp3yroTes aApyrue cxemsl HHBEPTOPOB, KOTOPBIE B JIEKLIUKM HE paccmar-

pHUBAIOTCS.



