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Conepxanue

O6mue TpeboBaHus

[TpaBmia TeXHUKH 0€30MaCHOCTH

4 cemecTp

1. JlTabopaTtopHas pabota Nel. UccnegoBanue noaynpoBOAHUKOBBIX JTUOIOB

2. JJabopatopHnas pabota Ne2. MccnenoBanue cTaOMIMTPOHA U cTaOUCTOpa

3. JlabopaTtopHas pabota Ne3. MccnenoBanue TuprucTopa

4. JlaboparopHnas padota Ned. UccnenoBanue mapaMeTpuyecKoro cTabmin3aropa
HaIPSKEHUS

5. JIabopatopHast pabota Ned. MccinenoBanue TyHHEIBHOTO U 0OPaIleHHOTO JUO0/I0B
6. JlabopatopHas padota Ne6. McciaenoBanue OUITOSIPHOTO TPAH3UCTOPA,
BKJIFOYEHHOTO 10 CXeMe ¢ 001iei 0azoun

7. JlabopatopHas padota Ne/. McciaenoBanue OUIIOISIPHOTO TPAH3UCTOPA,
BKJIFOUEHHOTO C OOIIUM SMUTTEPOM

8. JIabopatopHas padota Ne8. MccienoBanue 1mojaeBoro TpaH3ucTopa

5 Cemectp

1. JTaGoparopnas padota Nel. MccnenoBanue qByXMnoOaynepruogHON CXEMBI
BBITIPSIMIICHUS

2. JJabopartophnast pabota Ne2 VccienoBanne MOCTOBOM CXEMBI BBITPSMIICHUS

3. JlaboparopHas padota Ne3 MccnenoBanue KOMIEHCAIMOHHOTO CTabMIIM3aTOpa
HaIPSKEHUS

4. JTaboparopnas padota Ned MccnenoBanue LC-renepaTopa

5. Jlabopatopnas padota Ne5 Uccnenoanne RC-renepatopa

6. JlTaboparopHas padota Ne6 VccnenoBanue reHepaTopa nujioo0pa3HoTo Hari-
PSKEHUS

7. JlabopatopHas pabota Ne/ UccnenoBanue MmynsTuBHOpaTopa

8. Jlaboparopnas padota Ne8 HccnenoBanue Kayiero MyabTUBAOpaTopa C
SMUTTEPHOM CBS3BIO

Cnoucoxk nurepaTypsl

[Ipunoxenue



OBIIME TPEBOBAHUA

CTyneHThl MOJDKHBI SIBJSITHCS HAa 3aHATHS, W3YYHB HEOOXOIMMBIC pPa3feiibl
JICKIIUA 10 JaHHOW TUCIHUIUIMHE, B Yachl, MPEAYCMOTPEHHBIC OOIIEUHCTUTYTCKUM
pacmircaHueM 3aHiIThi. Bxon B mabopaTtopuro, a TakKe BBIXOJ M3 HEe pa3periactcs
JIIb B TCUCHUU TEPEPhIBA MEKIY 3aHATUAMU. B mabopaTopuu CTyJIEHT U3ydaeT Ty
nabopaTtopHyto paboTy, KOTOpast HaMe4ueHa 1o TpaduKy.

[Ipexxne uyemM HauyaTh pPabOTy, OH JOJKEH O3HAKOMHTCS C OIHMCAHUEM
nabopaTopHoii paboThl. B Xxoze paboThl CTYIEHT MOJDKEH JelaTh HEOOXOIUMBIC
3aIACH B YUCHUYCCKOW TeTpaau. PacueTsl TOIDKHBI OBITH BBIIOJIHEHBI B cucTeMe CU
u no ECKJI.

[To mpoaenaHHBIM paboTaM KaXKIbIM CTYIAEHTOM odopmisercs oTder. OTder
no jabopaTopHOil paboTe 3aBepsieTCs MpernojaBaTesieM, BEIYIIUM J1abopaTOpHbIE
pabotel. Crmaga OTYETOB MPOW3BOIUTCS B WHAMBHIyAILHOM Topsake. [Ipm stom
CTYICHT JTOJDKEH 3HATh 3aJ[a4d W 1eJIh MPOBEACHHON JIabopaTopHOU paboThl, yMETh
OOBSICHUTH PE3yNbTAaThl PacyeTOB W OTBETHTh HAa KOHTPOJBHBIC BOMPOCHL. OTYeT
BBITIOJTHACTCST Ha JUcTax (opmara A4. OOpasell TUTYJIBHOTO JIUCTa TPUBEICH B
TIPUIIOKEHUH.

I[TPABUJIA TEXHUKU BE3OITACHOCTHU

[Ipu BbIMOSHEHMH JaOOPATOPHBIX PadOT HEOOXOAMMO COONMIOAATH OOMIYIO
WHCTPYKIHUIO TI0 TEXHUKE OE30MacHOCTH MU MPOBEACHUU JTabOpaTOpHBIX paboT Ha
kadenpe IIY. UHCTpyKTaX 1O TeXHUKE 0€30MacHOCTH MPOBOJUTCS TEpe] Hayaaom
J1a00paTOPHBIX pabOT, O YeM JIeJaeTCs 3aMuch B )KypHaJe.

Paboty cnemyer mpoBOoaUTH Ha CBOEM paboyeM MecCTe, He OTBIICKass BHUMAHUS
CTYJICHTOB, BBIMOJHSIONIUX JIpyrue J1abopaTtopHbie pabOThl, OCOOEHHO PabOTHl Ha
UCTIBITATENIbHBIX CTEH/IAX.



4 cemecTp

JlabopaTopHnasi padora Nel

HccaenoBanue mojaynpoBoIHUKOBBIX IH0/10B

lenp paboOTBl - CHATME M aHaJIM3 BOJBT - AMIIEPHBIX XapaKTEPUCTHUK
FEPMAHMEBOTO M KPEMHHMEBOIO JMOJOB; OIpPEACICHUE HX IapaMeTpoB IIO
xapaktepucTtukam (puc.l, a, 0).

[Tosscuenus. [1omynpoOBOAHUKOBBIM THOJ CONEPKUT OAWUH P - N - MEPEXO] U
MMeEeT JIBa BBIBOJA OT p U N -oOmnacteii. Hanbomnee pacnpocTpaneHsl U OOIIMPHBI ABE
IpyNIbl AUOJOB - BBIIPSMUTEIbHBIE M MMITYJIbCHBIEC, HA3bIBAEMbIE B HEKOTOPBIX
CIIPAaBOYHHUKAX YHUBEPCAIbHBIMH.

BelinpsiMuTenbHbIE AUO/bI, B KOTOPBIX UCIOJIb3YETCS OCHOBHOE CBOMCTBO p-N -
IIepexoa - €ro OJHOCTOPOHHSSA AJIEKTPONPOBOJHOCTh, IPUMEHSIOTCS TJIABHBIM
oOpa3oM AJis BBIIPSAMIIEHHUS NEPEMEHHOTO TOKa B Auana3oHe yactoT oT 50 I'm nmo
100 xI'1.

WMy ibCHBIE TUOJIbI IPUMEHSIOT B UMITYJICHBIX peXUMax padoThl.

PaboTta moaynpoBOAHUKOBOrO AMOAA B JEKTPUUECKON CXEME ONpeeiseTcs,
€ro BOJIBT - aMIlepHOM xapakrepuctukoi (BAX ).

[Ipsamyro BerBb BAX CHHUMAarOT, BKJIIOYMB HCIBITYEMBIA OUOA B CXEMY,
NOKa3aHHY Ha puc.l,a. IIpsamoii Tok depe3 auon 3agaercs reHeparopom toka I'T,
XapaKTEPHOU OCOOEHHOCTBIO KOTOPOIo SIBIsiETCSA ciiadas 3aBUCUMOCTb BBIXOJHOTO
TOKa OT COINPOTUBIICHWS Harpy3ku. IlmaBHO yBenmnumBas TOk renepatopa [T,
U3MeEpSIOT npsimoe Hanpsikenue Upp quona uist psajaa 3HaueHui TpsiMoro Toka lp.

OOpatnyro BeTBb BAX CHMMAalOT, BKIIIOUMB HCIHBITYEMbIH JHOJ B CXEMY,
ITOKA3aHHYIO Ha puc.l,6. [ImaBHO yBennuuBas OT HyJIs BBIXOAHOE Hamnpsbkenue ['H3,
M3MEPSIOT OOpaTHBIN TOK JUOMAA JJIs psija 3HaueHuM oopatHoro HanpsikeHus Uogp.

Ananu3 TunoBslix BAX repmaHueBOro M KpEeMHHEBOTO JAHOAOB (pHC.2)
II03BOJIAET CEJIATh CIEAYIOLINE BBIBOIBI:

- mpsMoe najaeHue HamnpsbkeHuss Upp Ha repMaHueBOM MOJE MOYTH B JiBa pasa
MEHBIIIEe, YeM Ha KPEMHHUEBOM, ITPHU OAMHAKOBBIX 3HAUECHUSAX MPSAMOTO TOKa lp;

-T€pPMAHUEBBI JMOJ HAYMHAET MPOBOAMTH TOK IPU HUYTOKHO MAJOM IPSMOM
HanpsbkeHuu Upp, a KpeMHUeBbIN — Tosibko npu Urp=0,4...0,6 B;
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- o0OpaTHBIA TOK KPEMHHEBOTO JIMOJAa 3HAYUTEIHHO MEHbBIIE OOpPaTHOTO TOKa
TEPMaHUEBOTO MIPU OJIMHAKOBBIX OOPATHBIX HAIPSKEHUSIX.

OTU BBIBOABI TO3BOJISIIOT Pa3rPaHUYUTh HA3HAYEHHUE TEPMAHHUEBBIX U
KPEMHUEBBIX AMOJIOB. ['epMaHueBbIe TUOALI MPUMEHSIOT 1Ji1 00pabOTKM CUTHAJIOB
Masnoil ammutyny (mo 0,3 B). KpemHueBbie quonbl npu nojade Ha HUX CUTHAJIOB
TaKOM AaMIUIATYJbl OJWHAKOBO IUJIOXO MNPOBOJAT TOK, KaK B MPSAMOM, TaK U B
oOpaTtHOM HarmnpaByieHUsiX. KpeMHueBbie TUOABI TIPU MO0/1aue HA HUX CUTHAJIOB TaKOM
aMIUTUTY/Ibl OJIMHAKOBO IJIOXO MPOBOJSAT TOK, KaK B MPSIMOM, TaK U B OOpaTHOM
HanpasJjeHusX. KpeMHueBble NHOABI PACIPOCTPAHEHBI IIUPE, YEM I'€PMAHUEBBIE, U
NPUMEHSIIOTCSI B T€X CIIydasiX, Korja OojbIIoi oOpaTHbI TOK HepomycTuM. Kpome
TOTO, OHM COXPAHSIOT pabOTOCIOCOOHOCTh IO TEMIIEPaTyphl OKPYKAIOIIECH CPEIIbI
255...150°C, Torna kak repMaHueBbie MOTYT paboTaTh TOJIbKO 10 70°C.

OCHOBHBIMH TTapaMETPaMHU BBIIPSIMUTEIbHBIX JUOIAOB SIBIIIFOTCS:

- TOCTOSIHHOE TpsiMoe HampspbkeHue Upp TpU ONpenesieHHOM IS KaXKJI0ro
JMo/ia MOCTOSIHHOM TIPSIMOM TOKE WJIK CpeliHee npsmoe HanpspkeHue Upp.cp B cxeme
OJHOMOJIYIIEPUOAHOTO BBIIPSIMUTENST TPU OMNPEAECIEHHOM CpPEIHEM IIPSIMOM TOKE
Irip.cp ¥ MakCUMaIBHO JOMYCTUMOM OOpPAaTHOM HANPSIKCHHH,

- TIOCTOSTHHBIN 00paTHBIN TOK lopp. IPU OTIPEIeIEHHOM MTOCTOSTHHOM O0OpaTHOM
HaIpsOKEHUU, WU CPeIHUN 0OpaTHhI TOK loppcp B CXe€M€ OHOMONYTIEPHUOHOTO
BBIIPSIMUTENST TPH  MaKCUMaJIbHO JIOMYCTUMOM OOpaTHOM  HAIPSOKEHUU U
ONPEAECICHHOM CPEAHEM IPSIMOM TOKE;

- MaKCHMAaJIbHO JIOIYCTUMOE TIOCTOSIHHOE oOpaTHoe HamnpsikeHue Uogp max;

- MaKCUMAJIbHO JIOMYCTUMBIM, CpeAHUN mpsMorl TOK lmpcpmax, OOBIYHO
OIIPENIECNISIEMBIN KaK CPEIHEHN 3a MEPUO IMPAMOU TOK B CXEME OJIHOMOIYIEPHUOIHOTO
BBIIIPSIMUATEIIS.

[IpeBbimienrie Uoppmax TEPEBOIUT OUOA B pekuM mpoOosi. Pazmuuaror
AJIEKTPUUYECKUN U TEIJIOBOM mpodou  p-N-mepexoaa. DISKTPUUECKUNA MpoOoi MOKET



OBITh JTABUHHBIM WM TYHHEIBHBIM M HE CONPOBOXAATHCS pa3pylieHHEM p-N-
nepexoyia (yuactok ab Ha puc.2). TermmoBoi mpoOoil , Kak IpaBUIIO, TPUBOIUT K
pa3pylIeHUI0 p-N-epexo/1a U BEIXOAY IUO0/a U3 cTpos (y4acTok OB Ha puc. 2).

IMopsaok BeINOJTHEHUS] pa0OTHI

1. Berueptuth Tabn. 1 u 2 ana cHATHS OpsiMOM M oOpaTHOM BeTBei BAX
repManueBoro Ge u KpeMHUEBOTO Si JIHOIOB.

2. BeaepTuTh cHUCTEMY KOOPAWHAT JUIsl TIOCTPOCHHS TPSIMBIX W OOPATHBIX
BeTBeit BAX (Macmrtabd mo ocsim: Ipp — B lem 2MA; Upp — B 1 ecm 0,1B; lopp
repMaHueBoro auoaa - B lem SMkA;  logp kpemHueBoro quoaa - B lem 0,05MKA;
UOBP -BlcMm 5B )

Ta6numa 1
[Tpsimoit Tok Inp, MA 0.05 {002 [05 |1 5 10
[Tpssmoe Ge
Hanpsbkenue Urp,
B Si

Tabmuma 2
Ob6patHoe Hanpsbkenue | 1 5 10 20 30
Uosp, B

Ooparnsriii Tox losp, | Ge
MA

Si

3. 3apucoBath cxembl i osydenuss BAX nuonos (puc.l,a,0).

4. CoOpath cxeMy, IMOKa3aHHyH0 Ha pwuc.l,a, HcCHoJb3ys Trpaduyeckue
o0o3nauenus Ha cMeHHoW manenu 87J1 — 01/1. TloouepenHo CHATH MpPsIMbIE BETBU
BAX repMaHueBOro M KpeMHHUEBOTO AHMOJIOB U 3aHECTHU Pe3yJIbTaThbl U3MEPEHUI B
Tabu. 1.

5. CoOparh cxeMy, MOKa3aHHYIO Ha pHC.l,6, MoodepesHO CHATH OOpaTHHIC
BeTBH BAX 110/10B U 3aHECTH PE3yNIbTaThl U3MEPEHUN B Ta01.2.

6. [lonp3ysice gaHHbIMH Ta0n.1 U 2, MOCTPOUTH MpsSMbIE U OOpaTHBIC BETBU
BAX repmMaHueBOro u KpeMHUEBOTO IUOJOB B KOOPJUHATHBIX OCSIX.

MeTtoanyeckue yKazaHus
1. Ilpu BBINOJIHEHNM MYHKTA 4 UCIIOIB3YIOT:

G1 (I'T) — reneparop Toka CTEH[A;
PA1 (Iyp) - ABMI Ha npenene usmepennin << 10 MA > >;



PV1 (Ump) - ABM2 nHa mpeaenax m3mepenus << 0,5B >> u << 1B> >
COOTBETCTBCHHO JIJISl TEPMaHUEBOI0 U KPEMHHUEBOTO JINOIOB;

VD1 - uccnenyembie auoant 19 u KJ[103.

2. IIpu BBITIOJIHEHUH ITYHKTA 5 UCIIOJIB3YIOT:

G2 (I'H3) — WCTOYHUK HaNpsOKCHHS CTCHAQ, IO3BOJISIONIMN HW3MCHSTh

BbIXOHOE Hanpsikenue ot 0 1o 100 B;
PA2 (losp) — ABO Ha npenenax usmepenust << 0,1MA >>u << 0,01MA >>;

PV2 (UOBP) — ABM2 na npenene namepenns << 100 B >>.
KoHTpoabHbIe BOMPOCHI

1.Kakne 0CHOBHBIE MOJYITPOBOTHUKOBBIC THUOIbI BbI 3HACTE?

2.1'te IpUMEHSIOT BBIIPSAMUTEIBHBIE TUOIBI?
3.KaxoBbl 0COOEHHOCTH UMITYJIbCHBIX, TOUEYHBIX U MIIOCKOCTHBIX JIUOA0B?

4.CpaBHUTE T€pMaHUEBBIA U KPEMHUEBBIN U0, MOJIB3YyACh NX BAX.
5.KakoBbI OCHOBHBIE MAPAMETPHI BBHIIPSMUTEIBHBIX TUOA0B?



JlabopaTtopHasi paGoTa Ne2
HccnenoBanue cTadMJIMTPOHA U CTA0OUCTOPA

Lens pabGoTrbl — cHsATHE W aHanu3 BAX KpeMHHEBOTO CTaOUIUTpPOHA H
cTabucTopa; onpeesieHre UX apaMeTpoB MO XapakTepucTukam (puc.3, a, 0).

[Tosicnenusa. CTaOUIUTPOHBI W CTAaOUCTOPHI — O3TO MOJYNPOBOJAHUKOBBIC
JMOJIbl, Ha KOTOPBIX HAIPSKEHUE COXPAHSIETCS C ONPENEIEHHON TOYHOCTHIO MpHU
M3MEHEHUH MPOTEKAIOLIEro Yepe3 HUX TOKAa B 33JJaHHOM JMaIla3oHe. DTU MPUOOpPHI
MpeHa3HAYEeHbI 1JIs1 CTa0WIN3aluy HanpsokeHus. Ydactku BAX, cooTBercTByromue
AIEKTPUUECCKUM PEKUMaM CTAaOMIMTPOHOB M CTAOMCTOPOB B PEKUME CTAOHMIM3AIINH,
Ha3bIBalOT paboynmu (Y4acTKH aB W Br Ha puc.4). Pabouunii yyacTok CTaOMJIMTPOHA
pacnosioxkeH Ha oOpatHoil BeTBu BAX, T.e. mpubop paboTaeT B pexume mpoOos.
Pabounii yyactok crabucropa pacrnoyioxkeH Ha npsamoi BeTu BAX.

OCHOBHBIMU ITapaMeTPaMU CTAOUITUTPOHOB SABJISIOTCS:

-HOMUHAQJIbHOE HanpsbkeHue ctabumm3auuu Ucrpom — CpeHee HampsiKeHHeE
crabunmn3anuu crabunutpona npu 298 K u onpeneneHHoM Toke crabunuzanui ler;

-pa3bpoc HampspkeHuil ctabunmmzauuu AUctr — MHTErpaj HanpsbKeHUH, B
npejesiax KOTOPOro HaXoAUTCs HapsDKEHHE CTa0MIM3alnuy puoopa JaHHOTO TUIIA;
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-TEeMIIEPaTypHbI  KOA(QQPUIMEHT  HampsDKeHWs — CTa0WiIM3alMu  Ocr,
MTOKa3bIBAIOLINI HA CKOJIBKO MPOLEHTOB U3MEHSETCs HanpskeHne crabmnuzanuu Ucrt
IIPY U3MEHEHHUH TeMIIEpaTypbl OKpykaromen cpeasl Ha 1 K;

-nmuddepeHIanbHOe CONPOTUBICHUE IcT, ONPEAEISAIONIEe CTAOMIN3UPYIOIINE
CBOICTBa MpuOOpa M MOKa3bIBalOIee, KaK HANpPSHKEHHE CTAOMIIM3alliy 3aBUCTU OT
TOKA;

UCT.MIN

crmax — leTmm @

-MUHUMAJIBHO JOMYCTHMBIA TOK CcTaOWam3anmud lctvin — MUHUMAIBHBIA TOK
4yepe3 CTaOMIMTPOH, MPU KOTOPOM COXPAHSIETCS €ro CTaOUIM3UPYIOIIUE CBOWMCTBA;
MIPU MEHBINX 3HAYCHUSX TOKa lct pe3ko Bo3pacTaeT I'cr 1 yMmeHbmaeres Ucr;

-MaKCUMAJILHO JOMYCTUMBIN TOK cTaOuau3anuu |lctmax — MaKCUMaIbHBIA TOK,
IPU KOTOPOM MPUOOP coXpaHsieT pabOTOCTIOCOOHOCTD JUTUTEIILHOE BPEMSI.

3HaueHHue TeMIepaTypHOro KoddduimenTa HanpsHKeHUsT CTa0UIN3alud U €To
3HaK 3aBUCAT OT HampsikeHUs! Uctpom. CTaOUIUTPOHBI, HANIPSKEHUE CTAOWIU3AINH
KOTOpbIX Oonbiie 5,5B, umeroT ocr >0, T.e. NpU YBEIMYCHHH TEMIEPATYpPhI
HanpspkeHue Ucr yBenunuuaetcs. [Ipu Hanpsixkenun Ucrpom < 5,9B cTaOuauTpoHbI
uMeroT ocr <0 U WX HaNpsHDKEHWE CTAOWIIM3aIliU C YBEIWYCHHUEM TEMIIEPaTyphl
ymenbInaercs. CTabucTopsl Takke UMEIoT olctap <O.

B crabunmzatopax HampspkeHHUs, paOOTalOMIMX B IIMPOKOM JHAIla30HE
TEMIIepaTyp, HCIHOJB3YIOT TNPEHU3NOHHBIC  CTAOWIUTPOHBI C  BHYTPCHHEH
TEPMOKOMIICHCAITUEH, B KOTOPBIX TMOCJIEAOBATEILHO MX P-N-TIEpeXoAy BKIIIOYCH B
IPSIMOM  HamNpaBJICHHM OOBIYHBI KPEMHHMEBBIM P-N-TIEPEX0J C OTPHUIATEIHHBIM
TEeMIIepaTypHbIM KO3(POUIIMEHTOM MIPSMOTO HanpsbKeHHS (puc.S).

HuddepennmanbHoe CONPOTUBIEHHWE CTAOUCTOpPA lcTAp PACCUHUTHIBAIOT TIO
dbopmye (cm. puc.4):

CT.MAX

U
[ =

CT — |

UHP.MAX B UHP.MIN

I

I‘C TAB —

[IP.MAX IHP.M[N (2)



[Topsimok BBITTOTHEHUS pa0OTHI

1. Berueptuth Ta611.3 ¥ Ta0M.4 11 CHATHA NpSIMO B oOpaTHO# BeTBelt BAX
CTaOMIUTPOHA.

2. BpiuepTUTh KOOpJAWHATHBIE OCH MJIA IOCTPOCHHUS MPsSMON U oOpaTHOMU
BeTBelt BAX (macmtad mo ocsim: Ipp —B 1 cM 2MA; Upp — B 1 cm 0,1B; logp —B 1 cm
2MA; Uogp —B 1 c™m 1B.).

3. Berueptuth TabI.5 A 3aUCU PE3YJIBTATOB M3MEPEHUS! HECTAOMIBHOCTU
HaIpsHKEHUS CTAOMIIMTPOHA MPU U3MEHEHHH MPOXOISIIETO Yepe3 HETO TOKa.

Ta0muna 3

[Tpsimoit Tok Ip, MA | 0,1 0,5 1 2 3 5 8 10

[Ipsmoe
Hanpspkenue Urp, B

Ta0muna 4
OOGpatHbIii TOK 01 05 1 9 3 5 8 10
lct, MA ' '
O6parnoe

Hanpspkenue Ucr, B

Ta0muna 5

Tox crabunmzanuu

ler, MA 01 (05 |1 2 3 5 8 10

HecrabuisHOCTE
HamnpsHKeHHe
cradunn3amuu Urp,
B

4. 3apucoBaTh HCCIEAYyEeMbIe MIEKTPUUECKUE CXeMbI (CM. puc.3, a, 0).

5. CoOpaTp cxemMy, MOKa3aHHYI0 Ha pHC.3, a, HCHONB3ys TpapuvecKkue
0003HaueHus, HaHECEHHbIE HA cMeHHYI0 maHenb 87J1 —01/2. CHATh mpsiMyi0 BETBb
BAX cTabunutpoHa u 3aHECTH pe3yiIbTaThl U3MEPEHU B Ta0.3.

6. CoOpatb cxemy, TIOKa3aHHYI Ha puc.3,0, CHATH oOpaTHy0 BeTBb BAX u
3aHECTH pe3yJIbTaThl U3MEPECHHM B Ta0.4.

7. W3meputrp HecTaOWiIbHOCTh HampspkeHus OUcr crabunutpoHa mpu
MU3MCHCHHUH IPOXOAIICTO Yepe3 HEero TOKa W 3aHECTH PE3YJIbTaThl M3MEpPEHUN B
Tab.5.

8. Tloctpouts mpsimyro u oOpaTHyro BetBu BAX crabunutpoHa B
KOOPJIMHATHBIX OCSIX.

9. Paccumrats muddepeHIHAIBPHOE CONPOTHBICHUE CTAOMIMTPOHA U
crabuctopa no popmynam (1) u (2).

Meroauueckue ykazaHus
1. IIpu BBINOJIHEHNH ITyHKTA 5 UCIOJB3YIOT:



G1 (I'T) — renepaTop ToKa CTEHAA;

PA1 (ITTP) - ABMI na npenenax m3aMepeHus << 10 MA > > n <<
SMA>>;

PV1 (UIIP) - ABM2 na npezaenax uzmepenus << 1B >>u << 0,5B> >;

VD1 — crabunutpon [[814A.

2. Ilpu BBITIOJIHEHUHU MTYHKTA 6 UCTOIB3YIOT:

G2 (I'T) — renepaTop ToKa CTEHAA;

PA2 (ICT) - ABM1 Ha nipeaene uzmepenus << 10 MA > >;

PV2 (8UCT) - ABM2 Ha npenenax usmepenus << 10B >>; obpatHoe
HamnpsHKEHUE U3MEPSIIOT, 3aKOpoTuB ruesna X13 u X14.

3. [Ipu BBINOJIHEHUHU TYHKTA 7 UCTOIB3YIOT:

G2 (I'T) — renepaTop ToKa CTEHA;

PA2 (ICT) - ABM1 Ha nipenene uzmepenus << 10 MA > >;

PV2 (6UCT) - ABO Ha npenenax usmepenus << 5B >> << 1B >>, <<
0,5B >>, << 0,1B >>;

G3 (I'H2) — renepaTop HanpsKEHUsS! CTEHA;

[IpeaBaputenbHo 1o u3MepuTento Bbixona MB ycraHaBiMBaioT BBIXOJTHOE
Hanpsbkenue ['H2, paBuoe nanpspkenuto crabunuzanuu UCT (tabn.4), u Tok yepes
CTaOMJIUTPOH, paBHbIN 1MA; mpuOOp MPH 3TOM OTKITIOUYEH.

3areM ero MOJKIIIOYaT U, U3MEHssl BbIXOJAHOE HamnpspkeHue ['H2 pyuxoit <<
Touno >>, nobuatotcst HyjeBoro nokaszanusa ABO nHa npenene 0,1B. YBenuuusator
TOK Yepe3 CTaOMIMTPOH B COOTBETCTBUU C JAHHBIMU Ta0OI.5; mpu 3ToM mipudbop PV2
(OUCT) mnokaxkeT HECTaOMJIbHOCTh HANPSDIKCHHS CTAOMIUTPOHA MPH H3MCHECHUH
MPOXOJISIIIETO YE€PE3 HErO TOKA.

KoHTpoJsibHBIE BONIPOCHI

1. Kakue yyactku BAX cTtabuintpoHna u ctabucTopa Ha3bIBAIOTCS pabounmMu?

2. Kak m3meHsieTcss HampspKeHHe CTaOWIMTPOHA MPH M3MEHEHUW MPOTEKAIOIIETO
yepes Hero Toka?

3.  Kakme cBoiicTBa cTabunuTpoHa OlLEHUBAOTCS  AudQepeHInanbHbBIM
COIIPOTUBJIICHUEM?

4. Tloyemy CTaOMIMTPOH W CTAOMCTOP IJIOXO PabOTaeT MPU TOKAX, MEHBIIHMX
MUHUMAaJIbHBIX TOKOB CTa0MIM3aun?

5. KakoBbl OCHOBHBIE TapaMeTPhl CTAOUITUTPOHA?



JlaGopaTopnas padora Ne3
HUccaenoBanue TupucTOpa

Ilenp paGoThl — H3ydeHHE ACHCTBHS THUPHUCTOpA; CHATHE M aHanmu3 BAX
(puc.6).

[Tosicnenus. Tupuctopbl — 3TO MOJYIPOBOJHUKOBBIE MPUOOPHI, 00IaarONIHIE
JIBYMSI YCTOWYMBBIMM COCTOSIHUSIMH: OTKPBITBIM M 3aKpBITBIM. B  OTKpbITOM
COCTOSIHUM THPUCTOPBHI XOPOIIO TMPOBOJAT SIEKTPUUECKUNA TOK, a 3aKPHITOM OHHU
MPEJICTaBISIIOT CO00M OOJIBIIOE COMPOTHBIICHUE, COU3MEPUMOE C COMPOTHUBICHUEM
KPEeMHHEBOTO JauWoja Tipu oOpaTtHoM HampspkeHur. OCHOBHOE Ha3HA4YCHHE
TUPUCTOPOB — 0€300pBIBHASI KOMMYTAIIMS JIEKTPUUECKUX LICTICH.

TupuCTOpBl UMEIOT CTPYKTYpPY P-N-P-N, TO ecTh Tpu pP-N-niepexona; Ili, I,
I15 (puc.7, a, 6). Anoxg A mpubopa coenuHeH co ciaoeM Pi, katox K — co cimoeM Ny, a
YIPABJISIOMINHI JIEKTPOa Y — CO cJIoeM P2 U Nj.

OnHa W3 BO3MOXHBIX CXEM BKJIIOYEHHS THUPHCTOpa IIOKa3aHa Ha pHc.S.
[TonoxuTenbHOE OTHOCUTENIBHO KaToja OCHOBHOE HarpsikeHue Ua mojaercss Ha
aHon, a ympasiswoniee HampsibkeHue Uy — Ha  ympaistomuid  snektpoa. [lpu
Toke ly=0 TUpUCTOp 3aKphIT, €CIIM HAMNPSHKEHUE HA €r0 aHOJ/Ie MEHbIIE HANpPSKCHUS
nepexiatoueHust Uppk (puc.9), mpu KOTOPOM TUPUCTOP MEPEKITIOYACTCS B MPOBOISIIEE
coctositHue Jnaxe npu ly=0. DTo coCTOsTHUE YCTOMYHMBO M MOXKET JJIUTHCS
HEOTPaHUYEHHO J0JTO (Hanpumep, Touka b).

OcHoBHOe HanpsbkeHue Uy pacrnipesensercs MeXIy IepexojaMmu mnpudopa,
npuuem jst nepexoaos 11 u I3 ono npsimoe, a it nepexonaa I, oopatHoe. [loaTomy
Oosbiiasi vacTh HanpspkeHust Ux npuiioxkena k mnepexoay Il u aHOAHBIM TOK
TUPHUCTOPA NPEACTABIIAECT COOOK 0OpPATHBIN TOK 3TOTr0O Nepexoia.

HanbHeiimee yBenuueHue HamnpspkeHus Us COMPOBOXKIACTCS  yBEIMUYCHUEM
HanpsDKeHUsT Ha BcexX nepexojax. [Ipu nampspkeHuu, 0au3koM K Urpk, SIEKTPOHBI U
JBIPKH, TTOCTYNAOIINE B CIIOU N1 U P2 U3 CIOEB P1 U N2, YMEHBIIAIOT COMPOTUBJICHUE
nepexona I, 9TO COMPOBOXKIAETCS YBEIWYEHHUEM MPSMOTO HANpSHKEHUS Ha
nepexonax II; u I3, u TupuCTOp MEpEKIIIOYaeTCss B MPOBOJIAIIEE COCTOSTHUE (TOUYKa
A). Tok aHOJA OTKPBITOIO TUPHUCTOPA OMPEIEIAECTCS B OCHOBHOM COIPOTHUBIICHHEM
pe3ucTtopa Harpy3ku Ry (cm. puc.).

TupucTop MOXET HAXOIUTHCS BO BKJIIOYEHHOM COCTOSSHUM HEOTPAaHUYEHHO
JI0JITO: TOKa CYIIECTBYIOT YCJIOBHS JJsi NPOTEKaHWs B €ro OCHOBHOM Iienu
JOCTaTOYHOTO aHOAHOTO Toka. [Ipu HampsbkeHuu ynpasisomiero snexkrpoaa Uy>0
TUPUCTOP BKJIIOYACTCS TMPU JIFOOOM TMOJOXKHUTEIHPHOM HANPSOHKEHUU Ha  aHOJe
(HauMHas C HECKOJIBKUX BOJIBT), MPUYEM YEM MEHBIIIE 3TO HANPsHKEHHUE, TEM OOJIbIIe
JIOJKEH OBITH TOK YD.

OCHOBHBIMM TTapaMeTpaMu TUPUCTOPA SBIISIOTCS:

-MaKCUMaJIbHOE TMOCTOSIHHOE HAINpPSIKEHUE B 3aKPBITOM COCTOSSHUM Uscmax —
MaKCUMaJIbHOE MPSIMOE HAMPSHKEHUE, MPU KOTOPOM MPUOOP OCTACTCS 3aKPHITHIM MPU
Toke 1,=0;

-MaKCUMAaJIbHOE MOCTOSIHHOE HAMNPSHKEHUE B OTKPBITOM COCTOSSHUU Uogemax —
npsIMO€ HalpsKEHHE OTKPBITOro Mpubopa Npu ONpeeIeHHOM TOKe Ly,



-MaKCUMAaJIbHBIN MMOCTOSIHHBIMA TOK B OTKPBITOM COCTOSTHHUH ¢ max;

-TOK ynepxkaHusi ly; — HauMEHbIIMH OCHOBHOW TOK, HEOOXOIUMBIH
noJ/iep>KaHus Mprudopa B OTKPHITOM COCTOSTHUM,
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-MaKCHUMaJbHasl pacCeUBaeMasi MOIIHOCTh B OTKPBITOM COCTOSIHUM Po¢ max-
IHopsinok BbINOJIHEHUS PAa0OTHI

1. Borueptuth Ta01.6 111 3aITUCH pe3yIbTATOB UCCIIEI0BAHUS TUPUCTOPA.

TaOmura 6

[Mpsimoe Hanpsokerne Ua, B Uai Uaz Uas Ua4

Tok ynpasnenus ly, MA

Tok Harpy3ku la, MA

HamnpsikeHne B OTKpbITOM
cocroganu Uoc, B

2. Bbrueptuth KoopAMHATHBIE ocu A nocTpoeHuss BAX tupucropa (macmirad
o ocsim: [, —B 1 cm SMA; U, —B 1 cm 10B).

3. 3apucoBaTh CXeMy HCCIENOBaHUS TUpHUCTOpa (cM. puc. 6) U cobpaTh ee,

MOJIB3YSICh TpauIeCKUMU 0003HAYCHUSIMU Ha cMeHHOU manesu 87J1 — 01/4.

BBINIOJIHUTD U3MEPEHUS U 3aHECTHU PE3yJIbTaThl B Ta0IUILy 6.

[Toctpouts BAX THpHCTOpa B KOOPAUHATHBIX OCSX.

o s

MeToanueckue yKa3aHus

1. Tlpwu BeImoTHEHUU PAOOTHI UCTIONB3YIOT:

G1 (I'T) — renepaTop Toka CTEHAA;

G2 (I'H2) — renepaTop HampsHKEHUs CTEHAA;

PA1 (1Y) - WB creHna, nepekiroyaTesib KOTOPOTO YCTaHABIMUBAIOT

B nosioxkeHue << I'T 1MA >>;

PA2 (IA) - ABM1 na npenenax usmepenust « 50 MA» u «10 MA»;

PV1(UY) - ABM2 Ha npeaenax uzmepenuss << 5B >>u << 1B>>;

PV2(UA) - ABM2 na mnpenenax uzmepenuss << 100B >>u < 50B>, <10B >,

<5B>;

VS —tupuctop KY101; R — pesucrop conporuBnennem 3kOm.
2. Ilpu cusatun BAX (mpubop PV1 He moakiro4aroT) clieayer:

-pa3opBaTh Lenb ynpasistomero snektpona (l,=0) u moburtbes, NIaBHO
YBEJIMYMBAsi BBIXOJHOE HampsikeHUe reHepatopa G2, mepexitoueHus TUPHUCTOpa B
OTKpBITOE€ cOocTOsiHME. HampsbkeHue, MNpU KOTOPOM HAUYMHAETCS 3aMETHOE
YBEJIMUYEHHE AaHOAHOTO TOKA U TUPHUCTOP MEPEKIIOUYUTCS, SBISIETCS HaNpsKeHUEM
nepekmodeHUS Upp=Uqs (IpuHATE Uy1=0,25U04; U22=0,5U44; U3=0.75U,4);

-YMEHBIIIUTh JO0 HYJIS BBbIXOAHOE HampsikeHue G2; mpu STOM THUPHUCTOP
BEPHETCS B 3aKPBITOE COCTOSHUE;



-noAKIIounTh G1, yCTaHOBUB Ha €ro BBIXOJIE MUHUMAJIbHBIA TOK, JUISI YEro
cieayet noBepHyTh perynsaropsl I'T <<['py60>> u <<To4yHO>> NMpOTHUB 4aCOBOH 0
ynopa,

-yCcTaHOBUTh Ha BbixoJe G2 HampsikeHue, paBHoe U, W yBenuumuBas
BbIXOJHOW TOK G1, HOOUTHCA BKIIIOYEHHUSI TUPUCTOpA — MEpEexXoja B MPOBOASIICE
COCTOSIHME; 3aHECTH 3HaYeHue Toka ly B Tabmuiy 6;

-u3MepuTh aHoAHbIA TOK [A u HanpspkeHne UOC tupuctopa B OTKPBITOM
COCTOSIHUH, NTEpeKI0unB puoop PV2 Ha npegen << 5B >>;

-BBIIIOJIHUTh AHAJOTUYHBIE U3MEPEHUS U1 OCTAJbHBIX 3HAYEHHUI aHOIHOTO U
3aHECTH pe3yJbTaThl B TA0IULY 6.

KOHTpOJILHbIe BOIIPOCHI

1. Y3 kakuX MoryIIpOBOIHUKOBBIX MAaTEPUAIIOB U3TOTABIMBAIOT TUPUCTOPHI?

2. [Touemy 3aKpBITOE COCTOSIHUE TUPUCTOPA YCTONIUBO?

3. CoxpaHuUTCA JIM OTKPBITOE COCTOSSHUE THUPUCTOPA TMPU CHATUU CUTHaIa
yIpaBIECHUS (IPOBEPUTH SKCIIEPUMEHTAIBHO)?

4. KakoBbl NpeuMyIIeCTBA OECKOHTAKTHOIO TMEPEKIIOUYECHUS SJIEKTPUUYECKUX

nemnen?

5. I1Io kakoMy OCHOBHOMY IapaMeTpy TUPHUCTOP MPEBOCXOAUT TUPATPOH?



JlabopaTtopHast paGora Ned

HccnenoBanne mapaMmeTpuyecKoro cradbuansaropa
HaNpsKeHUs

[fenr pabGoTh — HU3yYEHUE MPUHIMUIA JICHCTBUS MNapaMETPUUYECKOTO
cTabuin3aTopa HampsH>KEHHUs, €ro HUCCIEIOBAHUE NMPU U3MEHEHHHU BXOJHOTO
HaNIPSDKCHUSI U HATPY3KH, pacueT KodpdumueHTa crabuiIm3amuu 1 BBIXOIHOTO
conporuBieHus (puc. 49).

[Tosicuenus. Jns muTaHus paguodJeKTPOHHOW ammapatypbl OOBIYHO
HUCTIOJB3YIOT CTAa0MJIM3UPOBAHHBIE HCTOYHUKH. (OCOOEHHO MHPOKO UX
MPUMEHSIOT B ammapaTrype Ha TpaH3UCTOpax M MHKpocxeMax. MaeanbHBIN
cTabuianu3aTop MO0JKEH obOecreyuBaTh a0COITIOTHOE MOCTOSHCTBO BBIXOJIHOTO
HanpsokeHus. B peanbHOM craOuiuzatope BBIXOJHOE HAMpPSKEHUE BCE XKe
3aBUCUT OT BXOJHOro. CTaOMJIBHOCTH BBIXOJHOTO HAMPSIKEHHS OIIEHUBAIOT
ko3 punueHToM cTabuIU3anum:

kCT — AUBX Unux/(AUBux Us}'-) ’ { 15}

rae AUsx  y3menenne BXOQHOTO HAPSIKEHUS,
AUsux —u3MeHeHNe BHIXOJHOTO HAMpSKEHMs, BBI3BAHHOE H3MEHEHHEM
BXOJHOTO.
CrtabuiuzaTopbl OJJHOBPEMEHHO CO CTaOMIIM3aIUel CTIIAXXKUBAIOT MYyJIbCalluu
BBITIPSIMJICHHOTO HAIPSIKEHUS, T. €. ABJIAIOTCS aKTUBHBIMH (QHIBTPAMH.

B mapameTpuuecknx cTabuaM3aTOpax HAMPSIKEHHUS HCIOIL3YeTCS Malas
3aBUCUMOCTH HAMPSDKCHHS HAa CTAOMIUTPOHE OT MPOXOASAIIETO Yepe3 HEro ToKa
(cM. BAX crabunutpona). BxomHoe Hampsokenme U, (puc.  50)
pacmnpeaensieTcss MeXAy OTpPaHHYMBAIOIIMM pPE3UCTOpOoM R, M mapanienbHo
BKJIIOUCHHBIMU cTabunutpoHoM VD u pesucropom Harpysku R,. M3meHenwue
BXOJIHOTO HANPSDKCHUS COMPOBOXKIACTCS M3MEHEHHEM BXOJTHOTO TOKa Iy [Ipum
5TOM HM3MEHAIOTCA HANpsKEHHs Ha OTPaHMUYUBAIOIIEM pesucrope kowpy
HE3HAUYMUTEIbHO HAa CTA0MJIMTPOHE M HArpy3Ke, NOCKOJIbKY pabouMii y4yacTok

BAX cTtabunutpoHa uMeeT HEKOTOPBIH HAKJIOH MO OTHOIIEHUIO K OCH Togp. IIpu

M3MCHCHHHU HArpy3KW MPOUCXOAUT MepepacupencieHue TokoB /o« u |y Mexmy
CTaOMIIMTPOHOM U HArpy3KOM, a oOI[uii TOK /= ocTaeTcss HEM3MEHHBIM.



Puc. oy

Pcm ] Mgm

250
200
150
100
50

%3 7 L5 2 R2, k0m
Puc. 50 Puc. 51

Crabunutpon paboTaeT HOPMaJbHO, €CJAM TMPU MOJHOM M3MEHEHUU
BXOJIHOI'O HANPSKEHHUs U HArpy3Kdu TOK uepe3 CTaOUIUTPOH l., ocTaHeTcs B
npenenax lamn— lemn xoTOpEIMI OrpaHMYMBaeTCA pabounii YIaCTOK BAX.

[Tapamerpuyeckuii cTabuiau3aTop MO3BOJAET MoayduTh K., = 20 - 30.
bonpmmit K., MOXHO  MOJYY4HTh, BKJIIOUHMB  IOCJICIOBATEIbHO  JBa
crabunusatopa (Ipu TAKOM BKJIIOYEHUH BTOPOUM HU3KOBOJBTHBIN CTAOMIN3ATOP
OyJeT mUTaThCs MPENBAPUTEIBHO CTAOMJIM3UPOBAHHBIM BBIXOJHBIM HAMPSIKE-
HHEM MEPBOTO BHICOKOBOJIBHTHOTO). OTHAKO MPH 3TOM YPE3BBIYAMHO HU30K KIIJI
CXEMBbI (HECKOJIBKO MPOIIEHTOB).

KopoTkoe 3amblkaHHe Ha BBIXOJE CTaOWUIM3aTOpa HE BBIBOJAUT €ro U3

CTpOS, a JINITb YBEINYHBAET MOITHOCTD, PACCEMBAEMYIO Ha pe3nucrope R’

PROrpmax=(UBX+AUBX)2/ROFP' (16)

OTkiroueHrue Harpy3ku (XOJIOCTOM XOJ Ha BBIXOJAE) TMEPEBOAUT
CTAOUIIM3UPYIONIUM IJIEMEHT B HauOoJiee TXKENBI PEXKUM, TaK KaK 4yepe3 Hero
MpPOTEKAaeT BECh BXOJAHOU TOK |z, a HampskeHue ocCTaeTcss MPEKHUM.
MaxkcumanbHYI0 MOITHOCTh CTAOMIUTPOHA PACCUUTHIBAIOT MO POopMYyJie



Pcrmax= Ucr (UBX+AUBX_ Uc‘r)/Rorp- (17)

Baxxabpim mapameTpom CTa6I/IJII/ISaTOpa ABISACTCA cro BBIXOJHOC
COIMPOTUBJICHUC

Rsux= AU{QH/A[H, (18)

r1€ AUt
TokaAl.
BeixogHOoe  cOmpoOTHBIEHHE  TO3BOJAET  OIEHUTh  HArpy30YHYIO
CIIOCOOHOCTHh cTaOWaM3aTOpa: YEeM OHO MEHBINE, TEM MEHbBIIEC BBIXOJHOE
HaNpsOKCHUE 3aBUCHT OT HArPy3KH.
Hns pacuera kosdduiuenTa cTabuUiIu3anuu UCCICAYEMON CXEMbl MOYXHO
HPUMEHUTH GOPMYJy, Caeayomyoo u3 Gopmyis (15):

N3MCHCHHC HAIPAKCHUA HAa HAIPY3KC, BbBI3BBAHHOC H3MCHCHHCM €C

kcr= AUBXURH.CP/(AUII{HUBX.CP), (19)

rI[e UBx.cp H URHAcp

CpelHHNE BXOJHOE€ U BBIXOJHOE HaNpsDKEHUs; AU"R, —
W3MEHEHHUE BBIXOJHOTO HAMPSIKEHHUS, BEI3BAHHOE M3MEHEHHEM BXOIHOTO AU

IHopsinok BbINOJIHEHHS PAadOThI

1. Berueptuth Tabn. 20 mans 3amucu HampsOKEHUH W TO KOB B Pa3IWUYHBIX
TOYKaX CXEMbI CTaOMIM3aTopa, a TaKXke KoopawHaTHbie ocu (puc. 51) s
MMOCTPOCHUS 3aBUCHUMOCTH MOIIHOCTH, BBIJICIAIONMICHCS HAa CTaOMIUTPOHE, OT
CONMPOTHUBIICHUS HATPY3KHU JJISl IBYX 3HAUCHHUH BXOJIHOTO HATPSIKCHUS:

U=15 B n U,=1725 B (Macmrabmoocsim: ‘= — B1cm50MBr; R2
— B 1 cm 0,25 kOm).

Ta6anuuwa 20

Hanpsixkenne cern Ui=15B | U, = 17,25 B
R2(R,), xOm 0,51 1 1,6 [ o0 | 0,61 ] 1 1,6 0o
1,, MA
UR2(URH)’ B
AU, mB
Ue,» B
AU.,, mB
Up=Ugy— Ugo B
Iy = Uy /R1, uA
l,=1I,—1, mMA
Po=1,U,, mBT




2. 3apucoBaTh AICKTPUUECKYIO CXEeMYy MapaMeTpUYeCcKOTo CTaOuUIM3aTopa
HanpspkeHus (cm. puc. 49) u coOpaTh ee, MONB3yACh TrpadUUCCKUMHU
0003HaueHUIMHU Ha cMeHHOU nmaneau 87J1-01/10.

Ure(Ura) g o HEeM, a TaKxke

HampsKeHWe Tynabcanuii Ha Harpyske AUrgampsskeHme Ha  mepBOM
KonpeHncarope ¢unptpa UCi W HanpsokeHMe  IyIbCalMH  Ha  OTOM
KoHneHcaTtope AUa, PesynbpTaThl n3MepeHuii 3anectu B Tads. 20.

4. BpuuciuTh HaOpsOKEHHE Un HA OrpPAaHMYMBAIONIEM PE3UCTOpPE (Ha pHuC.
50 — »oT10 pesuctop Rew), Bxommoit Tok I« crabumuzaropa, Tok o uepes
CTaOMJIMTPOH M PAaCCEMBAEMYK Ha HEM MOINHOCTH o PesynbTaThl
BBIYMCIICHUH 3aHecTH B Ta0d. 20,

5. IMoctpouts rpadukd 3aBUCHUMOCTH MOIIHOCTH, paccemBaeMoul Ha
CTAOMIIMTPOHE, OT COMPOTUBIICHUS HATPY3KHU ISl IBYX 3HAYCHUU HAMPSIKECHUS
CeTH.

6. Paccumtatp MakCHUMaJbHYI0  MOIIHOCTb, pAaCCEHMBAEMYK  Ha
orpaHMYMBaromeM pe3uctope R1 Tpm KOPOTKOM 3aMBIKAHWMM Ha BBIXOHE
ctabmin3aTopa M MaKCUMalbHOM Hampspkenuu cetu (17,25 B), mosb3ysce
dopmynoii (16), B koTopoii Rew = RI.

7. PaccuutaTh  MakCUMaJlbHYI0  MOIINHOCTb, pacCEUBAEMYyI0  Ha
CTAOMJIMTPOHE TMPHU XOJOCTOM XOJ€ Ha BBIXOJE cTa Owunuzaropa (Ipu
OTKJIIOUCHHOM PE3UCTOpe HArpy3ku R2) m MakcuMalbHOM HANpSHKCHUH CETH
(17,25 B), noaw3ysichk hopmynoi (17).

8. HN3MepuTh OCHOBHBIECOCTABISIONINE HECTAOMIBHOCTH BBIXOJHOTO
Hanpsxkenus AUy AUk (ma puc. 50 pesucrtop R? 0603Hauen R+). BpluucauTsb
BBIXOJTHO€ COMPOTHUBICHUE U KOA(PDUIIMEHT cTaOUIU3AIUU CXEMBbI, UCTIOIb3Ys

dopmysl (18) u (19).

3. M3meputh TOK Harpy3ku |y U HampsikeHue

MeToanueckue yKazaHus

1. TIpu BeIOTHEHHH paboOTHl Hcmoap3yioT: R1 =510 Om; R2 = 510 Om; 1
kOm; 1,6 xOm; CI = C2 = 50 Mx®; mwoner /1220 (KJ103A); VD5 —
crabunutpon [(814A.

2. TlepemeHHOe HampsKEeHUE C 3aXKUMOB «~15 B» n «O011.» UCTOUYHHKA
nutanus M1l crenaa moaarT Ha rHe3na 1 u 2 ucciaeayemoro crabuiausaTopa.
TymOnep MII ycranaBiuBawoT B nojioxkeHue «15 By»; ero nepekitouyenue B mMo-
noxenue «15 B +15%» yBenuuuBaet BeixoaHoe Hanpsikenue UIT go 17,25
B.

3. Tok narpy3ku |, usmepsitor ABM?2 na npenenax «50 MA», «10 MA», a
Hanpsbkenuss — ABMI1 na mnpenenax «25 B» u «10 By». Ilynbcauuu
HanpsibkeHud AUc; u AUcgz; Ha konaeHcatopax CI u C2 u3MepsoOT
ocrmutorpadom. Hampsokenus Ucy, Ucr m Ugy OJMHAKOBBI, TaK KaK HX
M3MEPSAIOT Ha MapajjebHO BKIIOUYEHHBIX 3JI€MEHTAaX CXEMBbI.

4. Jlns wm3MepeHus HECTAOWIBHOCTH BBIXOJHOTO HAMNPSKEHUS CIEeayeT
coOpaTh BcmoMorartelbHylo cxeMy (puc. 52). B kauectBe mamepurens OUc,



ucnoab3yt ABO (cHavana Ha npenene «5 By», a 3aTreMm no mepe KOMIEeHCAllUU
BBIXOJTHOTO HampsiKEHUs MPUOOP MEePeKI0UaloT Ha Bce 00Jiee YyBCTBUTEIbHBIE
npenensl: «1 B», «0,5 B», «0,1 B»), YcranapnusawTt pe3uctop R2 = 510 Owm
u nmepeBoasaT TymoOnep HMII B monoxenue «15 Bx». Tak kak 3TOT pexuM
COOTBETCTBYET MaKCHUMaJlbHOW Harpy3ke cTabuiu3zaTopa NpU MUHUMAaJIbHOM
BXO/JHOM HaNpsIKEHUU, HA BBIXOJ[€ CXeMBbI OyJIeT MUHUMAaJIbHOE HampsKEeHHE.

3ateM, wu3MeHsAs  HamnpsokeHue ['H2, KOMIIEHCUPYIOT  BBIXOJHOE
HanpspkeHue cradbunuzatopa (ABO mpu 3TOM 10JIKEH MOKa3bIBaTh HOJb, TaK
KaK BBIXOJIHbIC HaNpsDKeHUs ctabunuzatopa u [ H2 onuHakoBbl). OTKIIOYAIOT
pe3uctop R2 (X010CTO#M XOa Ha BBIXOJE), UTO COMPOBOXKIACTCS YBEIUUCHUEM
TOKAa CTAaOWJIMTPOHA U BBIXOAHOTro HamnpsikeHus. [Ipu stom ABO wusmepur
HAaNpsDKEHUE  KOTOpPOE TakkKe HeoO0XOoOuMO CcKoMIeHcupoBath. Jlamee
nepexiovaroT Tymo6iep MI1 B nonoxenue «15B + 15%» u usmepsoT Hanps-
xeHue U gy

5. BrIXxoHO€ CONMPOTUBJICHUE CTAOUIN3aTOPA PACCUUTHIBAIOT MO GhopmyIie
(/(8). rne Al,— mnpupamnieHue ToKa HArpy3Kd, COOTBETCTBYIOIICE YCIOBHAM
u3mepenuss U gy, (AlH paBen Toky Harpy3ku npu R2 = 510 Owm, Tak kak
MUHUMAJIBHBIN TOK Harpy3ku npu R2 = oo paBeH HyI10).

6. Kosdpdunment crabunmszanum paccuutsiBaror 1o ¢opmyrne (19),
COCTABJISIIOIINE KOTOPOH BBIYUCIAIOT CIAEAYIOMUM obpa3zom: AU, = Ut — Ut
rae Ut n U — HanpsihkeHus Ha koHaeHcatope Cl mpu nanpsokenuu 15 u 17,25
B Ha BX0J€ BRIIPAMUTENS; , _ _

Usx.op = (Ubi + U8)/2;  Urucp = Urumin + AU%. /2,
re Urimin HalpsDKEHUE Ha BBIXOJE CTaOWIM3aTopa NpPH HANPSHKEHUM Ha
Bxoje Beimpsimutens 15 B u R2 = 510 Owm.

KoHTpoJbHBIE BONIPOCHI

1. Tloyemy mynbcalyiy HAMPSHKEHUS HAa CTA0MJIMTPOHE HEBEITHKHU ?

2. TloueMy KOpOTKOE 3aMBbIKaHWE Ha BBIXOJI€ HE BBIBOAUT MapaMETPUUYECKUIN
cTabuimzaTop u3 cTpos?

3. [Touemy KIIJI mapameTpudeckoro ctabmim3aTopa HEBHICOK?

4. Korna npuMeHSIOT TapaMeTPUIECKUe CTa0UIN3aTOPhI?

5. Kak uzmensiercst pexxum paboThl CTaOMIIUTPOHA TIPHU TIeperpyske?



JlabopaTtopnas paGora Ned
HccnenoBanne TYHHEJIbHOT0 U 00PALLIEHHOI0 INO010B

[fenrs pa®oThl — CHSTHE W aHAJIW3 BOJbT-aMIEPHBIX XapaKTEPUCTHUK
TYHHEJIIBHOTO U OOpalieHHOro JAUOJIOB; OINpEJeJeHUEe HX MapamMeTpoB IO
xapaktepuctukam (puc. 14, a, 6).

Iosicnenusi. HecmoTps Ha TO UTO TYHHENIbHBIE JUOIBI SIBISIOTCS
JABYXIIOJIOCHBIMH, C UX I[OMOIIBI0 MOXHO YCHJIMBAaTh U TEHEPUPOBATH
snekTpudeckue kosiebanus. CrocOOHOCTh TYHHEIbHBIX JUOJOB BBIMOJTHATH
(GYHKLIHU aKTUBHOTO 3JIEMEHTA JIEKTPUUECKOM 1enu OObsICHSIETCA TeM, YTO Ha
ogHoM u3 yudactkoB BAX wux auddepeHunanbHoe CONPOTUBIEHUE
oTpunatesbHoe (yu4acTok ne Ha puc. 15). dusuyecku 3TO 03HA4YaeT, 4TO MPHU
YBEJIMYEHUN HANPSKEHUS Ha AMO0JE TOK Yepe3 HEro yMeHbIIaeTcs.

TyHHenbHBIE TUOIBI BBIIOJHSIIOTCS U3 MOJYIIPOBOJIHUKOBBIX MaTEPUAIOB C
BBICOKOW KOHILEHTpalue npumeceid — BBIPOKIECHHBIX MOJTYNIPOBOJIHUKOB — U
UMEIOT OoJiee y3KUH 3anmuparoniuii cioi, uem oowsrarbie guoasl (0,1—0,2 MrMm),
a MOATOMY 3HAYUTEIbHO OOJBIIYI0 HaNpsSKEHHOCTh JJIEKTPUUYECKOrO IMOJIsS
sanuparoniero cios (o 10° B/cwm).

[Ipy OTCYyTCTBMM BHEIIHEr0 HANps)KEHUS Yepe3 TYHHEIbHBIA JAUOA
MPOTEKAIOT, KaK U 4epe3 OOBIYHBIA Auo1, 1uddy3rnoHHbIE U 'ApeiihoBbIE TOKU
AJEKTPOHOB U ABIPOK. OJHAKO 3T TOKH HE OMpEAesAioT paboTy mpubopa u ero
BOJBbT-aMIECPHYI0 XapakTepUCTHKY TMPHU MaibiX NOpAMOM U 0oOpaTHOM
HaNpsDKEHUSIX, B 3ToM pexume depe3 OHOJ MPOTEKAIT TaKkKe 3HAYUTEIBHO
OospIIe TOKH, OOYCJOBJICHHBIE TyHHEIbHBIM 3(P(HEeKTOM, KOTOPHIH MOXKHO
MOSICHUTH C MOMOIIBIO YHEPTETUYECKUX nuarpamm (puc. 16, a —r).

[TorennuanbHbli Oapbep B TYyHHEIbHOM p-sg-nepexone (puc. 16, a)
IpeBBINIacT NIMPUHY 3anpemeHHoi 30Hb1 (33), moaTomy BaneHTHas 30Ha (B3)
p-obnactu u 30Ha mpoBoauMocTu (3I1) n-obnacTh TEPEKPHIBAOTC —
UHTEpBAI a.

OnHy 4YacTh MHTEpBaJla @ COCTABISIOT YPOBHU HIHEPTHUH, 3aIOJHEHHBIE
3JEKTPOHAMHU, JPYIyl0 — CBOOOJHbIE YpOBHU. PazymeeTcs, Mexay 3aHATBIMU
U CBOOOJHBIMM 4YaCTAMU HMHTEpBaJa @ HET CTOJb pPE3KOW TpaHUIBl, U
pacmpenesieHue dIeKTPOHOB MO YHEPTUAM HU3MEHSIETCS MIaBHO, MPUYEM KOJIH -
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4eCTBO CBOOOJHBIX ypOBHEH YBEIWUMBACTCS MPHU NPUOIMKEHHH K TMOTOJKY
BAJEHTHON 30HBI p-00JIaCTM U yAAJIEHHWU OT JHA 30HBI MPOBOJUMOCTH N-
o01acTu.

Mexay NepeKpblBAIOIMMUCS  YacTAMHU 30H BO3MOXEH TMEpexo]
AJIEKTPOHOB IO TOPHU30HTaAIUW O€3 M3MEHEHHs HX HHepruu. B stom cocTout
TyHHeJIbHBIM 3ddekT. IIpu TyHHENbHBIX TMEpPEeXoJax dDJIEKTPOHBI HE
NpeoJ0JeBaOT TMOTEHIUAIbHBIA Oapbep, a NPOHUKAIOT Yepe3 Hero —
TyYHHenupyroT. O4eBUHO, YTO JJIsI TYHHEJIUPYIOIIEro 3JEKTPOHA B 30HE, Kya
OH MEPEXOJUT, JOKEH OBITh CBOOOIHBIN YPOBEHb YHEPTHH, 3HAUCHUE KOTOPOU
PaBHO €ro COOCTBEHHOW YHEPTHUH.

[Ipy OTCYTCTBMM BHEIIHETrO HAaMNpPSKEHUS TYHHEJIbHbIE TEpPeXObl
3IEKTPOHOB IPEACTABIAIOT COOOM OIMHAKOBHIE NPAMOM /vy M OOpaTHBIM fose,
TYHHEJbHBIE TOKH.

[Ipu nmomaye oOpaTHOTrO HANPSIKEHUS MOTEHIMAIBHBIA Oapbep U UHTEpPBal
nepekpeiTusi 30H (puc. 16, 6) yBeaMUMBAIOTCS W CO3JAIOTCS YCJIOBHS, MPHU
KOTOPBIX 3aHATBIM JHEPrEeTHUYECKUM YPOBHSAM B BAJIEHTHON 30HE p-00JacTu
OPOTUBOCTOSIT CBOOOJHBIE dHEPreTUUECKUE YPOBHHU B 30HE MPOBOJAUMOCTH N-
obnactu. Ilpu sTom Oosiee BEpPOSATHBIMU CTAHOBATCS TYHHEJIbHBIE IEPEXOJIbI

lp.1s31€KTPOHOB ~ 06PAaTHOTO  TYHHENBHOTO  TOKA '» O6paTHBI  TOK
CTPEMHUTEJIBLHO HapacTaeT u npu oOpatHom HanpsbkeHun 20—40 wmB
npubamxaeTcas K MakCUMalbHO JONMyCTHMOMY 3HadeHuioo. [lpum obGpatHOM
HaNpsOKEHUHW TYHHEJIbHBIE TUOABI HE paboTaroT.

[Ipu momave mpsiMOTo HampsKeHUS WHTEepBal a (puc. 16, ) ymeHnsmaeTcs
U OBICTPO pacTeT NPAMOW TYHHENbHBIH TOK, TaK KaK TMepeKpBhIBAIOTCS
3aMOJIHEHHBIE YPOBHU DPHEPTHHU 30HBI MPOBOJUMOCTH N-00IacTH U CBOOOIHBIE
YPOBHHM SHEpPruM BaJEHTHON 30HBI p-oOnactu. [IpsiMoil TOok Yepe3 mepexon
OBICTPO HapacTaeT, 4eMy COOTBETCTBYET mepBas Bocxojsiiass BeTBb BAX
(yuactok On xapakTepucTuku Ha puc. 15). Touka n, B koTopoil Tok /w:

JOCTUIaCT MAKCHMAJIbHOI'O 3HAUCHMHSA, HA3bIBACMAA IIMKOM XAapaKTCPHUCTHUKH,

OINPENEISAET TOK Iny HaNpsKEHUE Un muxa BAX TYHHEJIBHOTO AUOJ1A.

JlanpHelee yBEJIMYEHUE NPAMOrO  HAINPSKEHHUS  COMPOBOXKIAETCS
yMeHbIIEHHEM TOKa ™™ Tak kak yMeHbIIAeTCss MHTEpBal d U, CIeJ0BaTENbHO,
YUCJI0 YPOBHEN 3HEPTUH, MEKAY KOTOPBIMU BO3MOYEH TYHHEJIBHBIN MEPEXO],
4eMy COOTBETCTBYCT MAaJalOIUi Y4acTOK 716 XapakTepucTuku. Touka 6, B
KOTOPOM  TOK /w+ cTAHOBMTCA  MHMHUMAaJbHBIM, Ha3blBaeMas  BHAJUHOMN
XapaKkTepHCTUKH, ompenenser Toks u manpskenue U» Bmagmusr  BAX
TYHHEJIBHOTO JUO/1a.

W3 30HHO# AuarpaMmbl, COOTBETCTBYIOIIEH TOUKE BIaAuHbI 6 (puc. 16, r),
clAelyeT, 4TO DHEpreTHYEeCKHe 30HBI He mepekpeiBaroTcs (a = 0), T. e.
TYHHEJIbHBII TOK HeBO3MOXeH. Jluddy3monHas cocTapisdwomas TOKa MpHU
HanpsokeHuu Us  Bonaguael HeBenauka. CyliecTBOBaHHWE TOKA BMAIHUHBI 00BsIC-
HSETCAd APYIMM MEXaHU3MOM TYHHEJIMPOBAHUS INPU CKBO3HOW 3alperieHHOU
30He. IIpu 3TOM 3JIEKTPOH MPEOJ0JIEBAET €€ MO CIO0KHOMY MyTH, UMEIOUIEMY



FOPU30OHTAJILHBIE W BEPTUKAJbHBIE YYaCTKH, HAa KOTOPBIX €ro »HEPrus
COOTBETCTBEHHO HE U3MEHSETCS U U3MEHSIETCS.

Eme Oonbmiemy mpsiMOMY HampsOK€HUIO COOTBETCTBYET  BTOpas
Bocxoadmas BeTBb BAX — yyacTok, pacmojiokeHHbIH Ha puc. 15 mpaBee

TOYKHU BIIaIWHBI 6. HpI/I IIpAMOM HAIIPSAKCHHU, OonpmeM dYe pE€3 aAuong

npoxoaut nuddysuonHst ToK. U

OCHOBHBIMH mapamMeTpaM TYHHCIbHOTO AMOAA ABJIAIOTCA,

Iy
— T O K MW U WU HANPAKCHHUAU U“HI/IKa U BIIaAWHBI, I Un

— manpsokenue pactBopalm— mpamoe HampsKeHHMe Ha BTOPOH BOCXOAAIei
BeTBH BAX, npu KOTOPOM MpsIMON TOK pPaBEH TOKY MUKa n;

— OTHOHICHHUC TOKA IIMKa K TOKY BIIaIWHBI i

OOparnieHHble TUOJbI SBIAIOTCS Pa3HOBUIHOCTHIO TYHHEJBHBIX U TaKXkKe
M3TOTOBJISIIOTCS M3 BBIPOXKJICHHBIX TMOJYIPOBOJAHUKOB, HO C HECKOJIBKO
MEHbIIIEH KOHIEHTpalue npuMeceil. 30HHas quarpaMma oOpameHHoTro Auoaa
IpU OTCYTCTBHM BHELIHErO HAMpsKEHUS MokazaHa Ha puc. 17, a. ObparHoe
HampsDKEHUE YBEIMYMBACT MOTEHIUANbHBINA Oapbep. [Ipu 3TOM mepekpbIBaroTCs
B3 p-obnactu m 311 Nn-obGnactu, MOSABIAETCA M YBEIMYUBAETCS OOPATHBIN
TYHHEJIbHBIN TOK. [Ipu npsiMoM HampsHKeHMHM TOK 4epe3 AMOJ cHaudala HEBEIUK
U HauvaldbHbBIM ydyacTok BAX (puc. 17, 6) uMeer HeOONbIION MOABEM, KaK y
TYHHEJBHOTO JIHojAa. 3aTeM, MOCje cnaja, HaYMHAeTCAd KPyTOW MOABEM, T. €.
HapacTaeT T Py3MOHHBIN TOK.

OOparnieHHble AUOMBI HMCIOJB3YIOT B Kaue€CTBE BBIMPSIMUTEIbHBIX s
o6paboTku curHainoB wmanoit ammautyasl (mo 0,3—0,4 B), npu koTopbIx
npsaMoi Tok yepe3 auona Mai (10 MxA), a oopatubiii — Benuk (10 MA). Takum
o0pa3zomM, Npu MPUMEHEHUM OOpaleHHBIX AUOAOB UX 00parHyl BeTBb BAX
HCTIOJNB3YIOT KaK NPsAMYI0 OOBIUYHBIX AMOAOB, a MPAMYK — Kak OOpaTHYIO.
Orcroia Ha3BaHUE ITUX NPUOOPOB — OOpaIIEHHBIE THUO/IbI.

IHopsinok BbINOIHEHHS PAadOTHI

1. Beraeptuth Taba. 6 u 7 174 MOJydeHHS TPSIMOM W 0OpaTHOW BETBEWH
BAX TyHHENBHOTO IHOAA.

2. Bprueptuth cucteMy koopauHaT (puc. 18) mns usoOpaxkenus BAX
TYHHENBHOTO auoja (MacmTab mo ocaM: fw (lss)— B 1 cM 2 MA;Un (U os)— B 1
cm 0,1 B).

3. 3apucoBaTh cxeMbl 1Jd noaydyeHuss BAX TyHHeapHOTO nuojaa (CM. pucC.
14, a, 0).

4. CobpaTbh cxeMy, NMOKa3aHHYI0 Ha puc. 14, a, moap3ysch rpaguuecKumMu
o0o03HaueHUAMHU Ha cMeHHOU nanenu 87J1- 01/3, cuaTh npsmyro BeTBb BAX un
3aHECTH pe3yJIbTaThl U3MEPEHU B TabI. 6.

5. CobOparp cxemy, moka3aHHyr Ha puc. 14,6, cHATHh OOpaTHYIO BETBb
BAX u 3anecTu pe3yiabTaThl U3MEPEHUN B Ta0. 7.
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6. [Toctpouth BAX TyHHEIBHOTO AHM0a B KOOPAWHATHBIX Ocax (puc. 18).
MeTtoanyeckune yKazaHus
1. Ilpu BeINOJHEHUU M. 4 UCTIONB3YIOT:

_G_I"(T—T} — TeHepaTop TOKa CTEHA;
PAL (Iy) — ABM 1 na npeaene uamepenus «10 MmA»;



PVI(Uw)— ABM?2 na npenene usamepenus «1 By; VDI TYHHEJbHBIN JHOL
AN301T (unu o6pamenusiit AM402T).

2. Breicokoe BbIXOJHOE compoTuBieHUe [T He MNO3BOJSIET CHUMATh
nagaomuii yuactok BAX TyHHenbHOTO AHMOJa, MOATOMY IpsiMmyro BeTBb BAX
CHUMAIOT B TAaKOW MOCJIEJ0BATEIbHOCTH:

OCTOPOXKHO YBEJIMYUBAIOT OT HYyds TOK /71, cieds 3a MokazaHUAMHU npubdbopa
PV1. Ilpu noctmxkeHun nuka BAX mpoucXoguT ckauykooOpasHbIA mepedpoc
CTpENKH 3TOTO IMpubopa, ompeaenseMblii pa3zHocThio HampskeHuit Ue — Un 1,
€. JAMOJ OKa3bIBaeTcsi B pEeXHUME, COOTBETCTBYIomeM N ()y3nOHHONW BETBU
BAX;

OCTOPOXXHO CHUXarT TOK [T, cinens 3a mokaszanusmu npudopa PV1. Ilpu Toke
|, mpoucxoaut oOpaTHBII mHepedpoc CTPENKH, T. €. JAUOJ OKa3bIBAETCS B
peXuMe, COOTBETCTBYIOIIEM MEPBOM Bocxoasme Betsu BAX.

OTHU omepaluy BBIMOJHIIOT HECKOJIBKO pPa3, YTOUHSSA NapaMeTpPbl TYHHEIbHOTO
nuoja B Toukax nuka v BunaauHbel ero BAX. Ilpu moctpoenun BAX Toukm
NHKa ¥ BIAJUHBI CIEAYET COCAUHUTh NYHKTUPHOMN JIMHUECH.

3. Ilpu BeimoaHenuu m. 5 B kaudectBe 92 ucmosawssyoT rerepatop [ HI
CTEHJa, Ha BBIXOJE KOTOPOTO MEpe]l U3MEPECHUSIMU yCTaHaBIUBAKOT 1o /B
CTeHJla HyJieBoe HampsokeHue (mepexiwouartens WB cienyer mepeBecTtu B
nonoxenue «['H1 1 By»). Ocranbabie mpuOoOpsl T€ ke, UTO U NPHU BHITIOJHEHUU
1. 4.

4. BojabT-aMNEepHYI XapaKTepUCTUKY OOpAIIeHHOTO JHO0Ja CHUMAKOT
aHAJOTUYHO.

KoHTpoJsbHBIE BONIPOCHI

1. V3 xakux MOJYNPOBOJHUKOBBIX MaTEPUAIOB M3TOTOBISIOT TyHHEIbHBIE U
oOparieHHbIe JUOIbI?

2. B yem cocrout TyHHenbHbIH dDPexT? [Ipym Kakux yCIOBUSX BO3HHUKAIOT
PsIMOM ¥ OOpaTHBIN TYHHETbHBIE TOKHU?

3. KakoB ¢u3nveckuii CMbICII OTPUIIATEIEHOTO COMPOTUBIICHUS?

4. Yem TYHHETBHBIN U0 OTINYAETCS OT OOPaIIeHHOTO?



JlabopaTtopnas paGora Ne6

HccienoBanue OUIOJAPHOTO TPAH3UCTOPA,
BKJIIOYEHHOI'0 10 cXeMe ¢ 001ei 0a3oi

[lenr pabGoThl — CHITHE U aHaIU3 BXOJHBIX M BBIXOJHBIX
XapaKTEepUCTUK TpaH3uCcTOpa, BKiIueHHoro ¢ Ob; ompexaenenue mo Hum h-
napameTpoB (puc. 24).

Hosicnennst.  bumnoJsisipHble  TPaH3UCTOPBl  SBISIOTCS  Hauboliee
YHHUBEPCATbHBIMU M PACIPOCTPAHCHHBIMU MOJYIPOBOJHUKOBBIMH MPUOOpPaAMU,
Npe/lHa3HAYECHHBIMU JJI1 YCUJECHUS U TEeHEPUPOBAHUSA DIECKTPUUYECKHUX
KoJeOaHuil, U HMEIOT TPEXCIOUHYIO p-n-p- WIN n-p-n-cTpykTypy (puc.
25a,6). Kaxnplii cia0W HWMEET BBIBOJ, Ha3BaHHE KOTOPOTO COBITaJaeT C
Ha3BaHUEM cCJIOS WM 00JacTu TpaH3uctopa. CpenHiow 00JacTh TpaH3UCTOpaA
Ha3bIBalOT 0a30i, a KpalHUE — IMHUTTEPOM U KOJJIEKTOPOM. DTU TPAH3UCTOPHI
NOJYYMJIM Ha3zBaHHWE OUMOJAPHBIX IMOTOMY, YTO MEPEHOC TOKAa B HHUX OCY-
HIECTBISIETCS HOCUTEIAMHU 3apsia ABYX TUIIOB: 3JIEKTPOHAMH U JIBIpPKAMHU.
bunonspHelii TpaH3UCTOp HMMEET ABa p-n-nepexona — ASMUTTEpHBIM II1 wu
KOJJIEKTOpHBIN [12 — m JBa 3anuparomiuXx cjia0sd ¢ KOHTAKTHBIMU Pa3HOCTSIMHU
noTeHnuanos Va # Ue, 00ycnoBIMBAOIUX HanpskeHHOCTH £x # Ee sgexrpuue
ckux mojeil B Hux. lllupuna nepexomos “ u b mupuna 6aszosoii o6nactu s B
3aBUCHUMOCTH OT BBINOJHIEMBIX B cXeMe GYHKIUA TPaH3UCTOP MOXET
paboTaTh B TpEX pexKUMaX.

B akTuBHOM pexXuUMe TpPaH3UCTOP paboTaeT B yCHIMTEIAX, KOTJa
TpeOyeTcsl yCUJIeHUE PICKTPUYECKUX CUTHAJIOB C MUHUMAJIbHBIM HCKAXKECHUEM
ux ¢opwmel. [Ipu 5TOM Ha SMUTTEPHBIN NMEPEX0]l MOJAIOT BHEIIHEE HAPS)KEHUE
B MpPsIMOM HamNpaBJIEHUHM, a Ha KOJJIEKTOPHBIM — B oOpaTHOM (puc. 26, a).

OCHOBHEIE HOCHTEIH IMHUTTEpA MOJ AeHCTBHEM HampsikeHus U2 mpeogoneBaroT
SMUTTEPHBIN MEpeXoJ]l, a UM HABCTPEUy ABMUXKYTCSI OCHOBHBbIE HOCUTEIU Oasbl,
KOTOPBIX 3HAYUTEIBHO MEHbIIE, MOCKOJbKY KOHIIEHTpalus Nmpumecu B 0asze
Mana. YacTh OBIPOK dMUTTEpPAa PEKOMOMHHPYET C 3JIEeKTpOoHaMH 0a3bl BOJIM3HU
nepexona II1, a ocTambHBIE HWHXEKTHUPYIOTCS (BOPBICKMBAIOTCSI) B 0a30BYIO
00J1aCcTh.

Ha nyTtu K KOJJIEKTOPHOMY MEpexoJy 4YacTb JBIPOK 3MHUTTEpa
PEKOMOUHUPYET C 3JIEKTpoHaMHM 0a3bl (B peanbHbIX TpaHzuctopax oT 0,1 mo
0,001 xosmnyecTBa HOCHUTENEW 3apsijaa, MOKUHYBIIUX AMUTTep). OcTanabHbIE
IBIPKW JOCTUTAIOT KOJUIEKTOPHOTO Mepexoia, Ha KOTOPBIA MoJlaHO oOpaTHOE
HanpskeHneYss: U ¢ ycKkOpeHHEM IIepebpachiBArOTCA B KOIJIEKTOP MOJEM
nepexona [12.

Takum 00pa3om, TOK /> OCHOBHBIX HOCHTENEH, MOKHIAIOIIUX JMHUTTED,
yacTU4YHO Tepsiercs B mepexone Il m 6a3ze Ha pexoMOMHALMIO, 3TH MOTEPHU
cocTaBiAlOT ToK 0a3bl lg. OcranpHas ero 4acThb AOCTUrAEeT KOJUIEKTOpA, e
PEKOMOMHUPYET C 3JIEKTPOHAMH, MOCTYHNAIOMMMUA B HETO U3 BHEIIHEH Lienu B
BHUJI€ TOKA & YXO01 JBIPOK M3 3MUTTEPA BOCIOJIHAETCS TeHepanued  map
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QJICKTPOH—/BbIPKAa B BMHTTGPHOﬁ O6J'IaCTI/I, H OTBOAOM DJOJICKTPOHOB BO
BHCIHIHIOIO HOCIIb B BHUAC TOKaA 3 Pacxozx 3JICKTPOHOB 0a3bl Ha pGKOM6I/IHaHI/II-O

KOMIIEHCUPYETCS MX IPUTOKOM B BHJE TOKa '
Toku TpaH3ucTOpa, pabOTAIOMIEr0 B AaKTUBHOM DPEXHME, CBI3aHBI
ypaBHEHHEM
Iy = Ik + I,

KOTOPOE MOXXHO MEPEenucaTh B IPHUPAMICHUAX:
Als = Al + Als.

Takum 06p330M, IIpU IIOABJICHHNHU HCpGMGHHOﬁ COCTaBHHI-OIHeﬁ BXOOHOTI'O
TOKa TPAH3UCTOpA (B pacCMaTpuBaCMOM CJIy4ac 3TO TOK I)MI/ITTCpa) ITOABIIACTCA
IIEPEMCHHAA COCTAaBJAIOIIAA BBIXOIAHOTIO (KOHH@KTOPHOFO) Toka. Eciu B OCIIb

KOJUICKTOpAa BKIYUTb PE3UCTOP, TO IAaACHHUC HaHpH)KeHI/IiI__({"‘""Ha HEM

OKa)XXeTCsl 3HAYUTEIbHO OOJbIIE MNEPEMEHHOTO HaNpsKEHUS Ust  pxonmoro

CUTHAaJja, T. €. TPAH3UCTOP YCHJIMBAET BXOJHOHN curHai (puc. 26, 0).

B akTUBHOM peXume TPaH3UCTOP YIpaBIseTCsS B JI000W MOMEHT mpoliecca
YCUJIEHUS, T. €. KaXJOMY HU3MEHEHHIO BXOJHOIO CUTHajla COOTBETCTBYET
U3MEHEHHE BBIXOHOTO.

B pexume wnaceimenus (puc. 26, B) Ha ob0a mepexojia TpaH3UCTOpa
nonaercs mpsamoe HamnpspkeHue. [Ipu sTom B 0a3y HHKEKTUPYIOTCS MOTOKHU
OCHOBHBIX HOCHUTEJEH IMUTTEpPA U KOJJIEKTOPA U COMPOTUBICHUE MPOMEKYTKA
KOJUIEKTOP — OJMHUTTEp TpaH3UCTOpa Pe3KO yMeHbImaeTcsi. B 3ToM pexume
TPAH3UCTOP HE yIpaBiseTcsa. PeKUM HACHIMEHUS MCIIOJB3YIOT B T€X CIydasx,
KOTJ|a HEOOXOJMMO YMEHBIIUTh IMOYTH 10 HYJIS COMPOTHUBICHHUE IIENH, B
KOTOPYIO BKJIIOUEH TPAH3UCTOP.

B pexume orceukm (puc. 26,2) oba mepexoma TpaH3UCTOpa 3aKPHITHI,
TaK KaK Ha HUX IMOJAKTCSA oOpaTHBIE HamNpskeHUs. B 3TomM pexume
TpaH3ucTOop oOnagaetr OonpimuM  compotuBieHueM. OOpaTHbie  TOKHU

I350 Ixso 6 }
SMUTTEPHOTO ¥ KOJUIEKTOPHOro ' ¥®? rmepexomoB Manbl (0COOEHHO KpeM

HUEBBIX TPAH3UCTOPOB).

[Ipu BKIOYEHUHM OUNOJIAPHOTO TPAHZUCTOPA B DICKTPUUYECKYIO CXEMY
oOpa3yeTcs ABE IeNu: ympaBisiolias W ymnpasisiemas. B ympasnstomieid memnu
JeMCTBYET BXOJHOW CUTHAJ, KOTOPBIA OOBIYHO MOJAIOT HA AIMUTTEP HIJIH 0a3zy.
B ynpaBnsiemolt 1enu (KOJIJIEKTOPHOW WJIM HOMHUTTEpHOUN) dopMupyercs
BBIXOJJHOW CUTHaJI, MOCTYMNAIONIMKN 3aT€M Ha BXOJ CIEAYIOIIEero Kackajaa WJIu B
Harpy3Kky. TpeTuil »JaeKTpoa TpaH3UCTOpa SBJISETCS OOIIUM JJIsl BXOJHOU H
BBIXOJHOM licNeH.

[Iupoko pacnpocTpaHeHbl TPU CXEMbl BKJIIUYECHHUS TPAH3UCTOPOB: C
obmieri 6azoir (puc. 27,a), obmum smurTepoMm (puc. 27,0) u 0oOIHUM
KoJuieKTOpoM (puc. 27, 6). Jlust pacyera TpaH3UCTOPHBIX CXEM UCHOIB3YIOT JBa
ceMelCcTBa BOJIbT-aMIEPHBIX XapaKTEPUCTUK: BXOJHBIE U BBIXOJHBIC.



BxoaHple XapaKTepUCTUKUA TPAH3UCTOPA MOKA3hIBAIOT 3aBUCHMOCTH TOKA
BXOJIHOTO 3JICKTPOJIa OT HANPSDKCHUS MEXKAY HUM U OOIIUM BICKTPOJOM IpPH
NOCTOSHHOM HAMps)KEHUU Ha BBIXOIHOM 3iekTponae. Jus cxembl ¢ Ob ato
3aBUCHUMOCTh TOKa OSMHUTTEpa OT HANPSOHKCHUS MEXIYy HUM H 0a3oi mpu
MOCTOSIHHOM HaNpsOKCHHH Ha KoJuiekTope (puc. 28, a):

I> = f(Uss) npu Ugs = const.

BbIXoHBIC XapaKTEPUCTUKHU TPAH3UCTOPA MOKA3bIBAIOT 3aBUCUMOCTh TOKa
BBIXOJTHOTO 3JIEKTpPOJia OT HANPSIKEHUS] MEXAY HUM U OOIIUM 3JIEKTPOJOM.
CHUMAIOT BBIXOJHBIE XaPAKTEPUCTUKH JJIsI PAJa MOCTOSIHHBIX TOKOB BXOJHOTO
anektpona. Jnga cxembr ¢ Ob 3TO 3aBUCMMOCTH TOKa KOJUIEKTOpA OT
HaMpsDKEHUSI MEXKY HUM U 0230 NpHU MOCTOSTHHBIX 3HAYEHUSX TOKA YMUTTEpPA
(puc. 28,6):

[K = f(UKB) HpI/I_IS = const.

B pexume ycuineHus MalblX CHUTHAJOB, KOrja HeanHenHocThio BAX
MOXHO TpeHeOpeyb, TPaH3UCTOp, BKIOYEHHBIH ¢ Ob, >SKBUBaJIEHTHO
IPEACTABIAIOT B BHJC JIMHCHHOTO YeThIpexmojtocHuka (puc. 29), BXOaHbIC U
BBIXOJIHBIE TAPAMETPHI KOTOPOT'O CBSI3aHbI CIEAYIOUIMMU YPABHEHUSIMU:

AUss = hysAls + hipyp AUxs;
Alx = hsisAls + hses AUks.

dusnueckuii cMpIc] h-mtapaMeTpoB TpaH3UCTOPA COCTOUT B CIICAYIOIICM:
hils — BXOQHOE CONPOTHBIEHUE B PEKUME KOPOTKOIO 3aMBIKAHUS HA BBIXOJE;
hios K03(p(UUHEeHT BHYTpEeHHE 0OpaTHON CBSI3M B PEKUME XOJOCTOr0 X01a
Ha BXOJIE;
hsis __ ko3 pUUHEeHT mepenayd TOKa B PEKUME KOPOTKOTO 3aMbIKaHUS Ha
BBIXOJE;
hizw __ prixopnas IPOBOJUMOCTh TPAH3UCTOPA B PEKUME XOJIOCTOTO XOAa Ha

BXOJE.
PaccuuteiBatotr h-napamerpsr aiis cxemsl ¢ Ob o Gpopmynam

hiis = AUss/Al> npu Uxs = const; (3)
hios = AUss /AUxs npu I5 = const; (4)
hois = Alx /Al npu Ugp = const; (9)
hsss = Alx /AUxks npu I = const. (6)

AHanuTuueckuit pacyer h-mapaMeTpoB cioXeH M HeTodyeH. HaMHOro
NpOIIEe UX MNOJYy4arT u3MepeHuem unu no BAX.
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JIns ompeneneHus s Ha BXOZHON XapaKTEPHCTHKE, COOTBETCTBYIOIIEH
CpeIHEMY 3HAYEHHIO KOJUJICKTOPHOTO HampsyKeHHUs, 0003HadaoT pabdodyro
Touky A (p.T) Tpan3ucrtopa (puc. 30, a), KoTopas 3axaeTcs CpPEeIHUMU

3HAYCHUSIMH BXOJHOI'O TOKa Irpr g BXOJHOTO HaIPsXKCHUS Ustpar. Yepes
pabouyro Touky A (p. T) MPOBOIST KacaTelbHYI0 U CTposT TpeyroiabHuk BCD.
3aTeM, Ucnonb3ys popmyny (3), HaXomsIT

hiis = BD/CD = AUss /Als,



st OIpeaeIeHUS hizs yeo6xoauMoO IIOCTPOUTH IBE BXOJHBIE
XapaKTEPUCTUKHU I JBYX 3HAYEHHUH HANPSIKEHUS HA BBIXOJHOM DJJIEKTPOJE
R U i =n o

(puc. 30. 6). Yepes paGouyio Touky 4 (p. T) nmpoBoasT auuuio 12 = €0nst, yrg
COOTBETCTBYET XOJOCTOMY XOJIy Ha BXOJ€ TPAH3HCTOpPA MO MEPEMEHHOMY
ToKy. TOUYKM mepecedeHUs XapaKTEPHCTUKH DTOM JIMHHH IPOCHHPYIOT Ha
AUss. 3aTew, HCTIONB3YS bopmyny (4),
AUK5= =%E2—‘UK‘51.J .

och Usb.p OINPEHEISIIOT
HaxoIsT hi2s, IIPUHSAB
s onpenenenus Nyjp ceMEHCTBO BBIXOJHBIX XapaKTEPUCTHK B 00JIaCTH

paboueii ToukM mepecekaroT muHHMel Uxks=const, g0 coorBeTcTBYyeT
KOPOTKOMY 3aMbIKaHHIO MO NMEPEMEHHOMY TOKY Ha BBIXOJ¢ TpaH3UCTOpa (pHC.
30, 8). 3arem o popmyrne (5) HaxonsaT rpaduuecku ompenenus Al, u
BBIYUCIUB hoij _

AIa = ]32 — ]31.

Hns onpenenena hyp (puc. 30, 2) CHUMAKOT BBIXOJHYH XapaKTECPUCTHKY

ISl TOKAa dMHUTTEPA fopr g paboueil Touke, a 3areM HaxondAT Al m AUy u mo
dopmyne (6) paccuuThiBarOT Naog.

IHopsinok BbINOJIHEHHSI PadOThI

1. Beraeprutrs Tabna. 9 wum 10 nmus CHATHS BXOJIHBIX M BBIXOJHBIX
XapaKTepUCTUK TPaH3HUCTOPA.

Ta6auma 9

Tok smurrepa [, MA 0,1 0,2 0,5 1 2 |10
Hanpsixkenne smutrep — 6asa 0
U, B, mpu 1
10
Ta6auna 10
HanpsaxeHue Koanexrofy — Gasa Uyg, B 1 2 5 10

Tox koanekropa I, MA, npu I, MA

WD PN —O




2. Bolueptuth KoOpauHaTHbie ocu (puc. 31, a, 6) i mocTpoeHuUs
BXOJHBIX M  BBIXOJHBIX XapaKTepUCTUK TpaH3uctopa (macmrTad 1o
ocsiM: Pulk—B1lcm2 MA;Us— B 1cm 0,1 B;Ys—p1cmlB).

3. Berueptuts Ta6a. 11 u 12 miist 3anucu h-mapaMeTpoB TPaH3UCTOPA U €0
AIEKTPUUECKUX NTapaMEeTPOB B paboueil Touke.

4. 3apucoBath cxemy s cHAaTus BAX Tpansucropa (cMm. puc. 24) u

coOpaTh ee, MoJb3ysch rpaduuecKuMU 00O03HAYECHUSIMH HAa CMEHHOUW MaHEIn
87J1-01/5.

Tab6aunpma 12

[Tapamerp Iy MA | Usg, B | Iy, . mA Ugpprr B

3HaueHue

5. CHATH BXOJHBIC W BBIXOJHBIC XapaKTCPUCTUKUA TPAH3HCTOpPA M 3aHECTHU
pe3ynbpTaThl u3mMepennit B Tabda. 9 m 10.

6. IlocTpouTh BXOMHBIC W BBIXOJHBIC XAPAKTECPUCTUKH B KOOPIAWHATHBIX
ocsax (puc. 31, a, 6).

7. BpiOpaTh 1o yKazaHWUIO MpenojaBaress padouyyro TOYKY M HAHECTH €€
Ha BXOJHBIC U BBIXOJHBIE XapPaKTEPUCTHKHU.

8. BBIMOJHUTH MOCTPOCHUS HAa BXOJHBIX M BBIXOJIHBIX XapaKTEPUCTUKAX
I ompejeaeHus h-mapamMeTpoB TpaH3UCTOpa, PAacCYUTATh HMX M 3aHECTH
pe3ynbTaThl B Ta0m. 11.

9. 3aHecTH APIEKTPpHYECKHUE MapaMeTphl TpaH3UCTOpa B pabodeil Toyke B
Tabdy. 12.

MeToanueckue yKazaHus

1. IIpu BeIMOSIHEHUU pabOTHI uccaenytoT Tpanzuctop KT361A.
2. JIng cHATHA BXOJHBIX XapaKTEPUCTUK MCIOJIB3YIOT:

Gl (FT) — TI'CHCPATOP TOKA CTCHAA,

G2-— mnpu cHaruu xapakrepuctuku 1npu Uxs = 05107 wucTOUHMK He
TTOJIKJIOYAIOT, a THe3xa X/1 u X12 3agopaunBatoT. IIpH CHATHU XapaKTEPUCTUKH
npu U = 1 B ucnonp3yloT 4YacTh JAuana3oHa pPEryJMpoBaHUS BBIXOJHOTO
Hanpsixenust ['HI ot 0 go —7 B (nipu peryTupoBaHuH BBIXOJHOTO HAMPSIKEHUS
I'HI B »TUX Tmpeaenax €ro MNoJSIpHOCTh MNPOTHBOIMOJIOXKHA YKa3aHHOW Ha

TUIEeBOM  maHenu  Osoka mnuTaHusg). llpu  CHATUH  XapaKTEPUCTUKHU

npu Us =10 B ucnonp3ytoT I'H2 creHna;

PAI (I;) — ABM2 ga yipenenax m3MepeHUs «10 MA», «5 MA» 1 «1 MA»;
PVl (Uss)— ABO na npenenax usmepenus «0,5 B» u «0,1 By;



PA2(I) —  me ucmonb3yroT, a rHesga’’ ¥ X8 3axopaunBalOT COEIUHUTENBHBIM
IPOBOJIOM;

PV2 (Uxs) —  HYB CTEH]Ia, IEPEKIIIOYaTENb KOTOPOTO npu

ucnonbzoannu 2 ycranasnusaror B monmoxenne <IH2 «THI 25 By a mpu

ucrnosb3oBanuu 'H!— B mosoxxerue 10 By.
‘3. Jlns cHATUS BBIXOJHBIX XapaKTEPUCTUK UCIOJb3YIOT:
GL(I'T) __renepaTop TOKA CTEH/A;
G2(I'H2)— reHepaTOp HANPSKEHUS CTEHJIA;
PAI(I)— ABM2 wma mupemene wusMepenus «10 MAx»; PVIUs)— ge
MOJIKJTI0YAIOT;

PA2(I— ABM] wua npenenax msmeperns «10 MA», «5 MA» n «l MAw»;

Tox ™ npu.>=0 m3mepsror ABO Ha npenenax «100 MkA» u «10 MKA» npu
Pa3OMKHYTOH IEMU IMUTTEPA,
PV2(Uxs) _—  HYB crenna, IIEPEKI0YATE]IL KOTOPOrO YCTaHaBJIMWBAKOT B
nonoxenue «I'H2 25 By.

4. Ilpu omnpenesaeHUN MOJOXKEHU pabodyell TOUKH NPUHSTh

]3p..T =5 ‘MA H UKsp_T = 5 B.

KonTpobHbIE BONPOCHI

1. Tlouemy KOHIEHTpaIUsl MPUMECH B SMUTTEPE 3HAYUTEIBHO OOJIbIIE, YEM B
6aze?

2. lloueMy HEOOXOQUMO OTBOJMUTH TEIUIOTY OT KOJUIEKTOPHOW 00JacTu
TpaH3ucTopa?

3. KakoBbl 0COOCHHOCTH aKTHBHOTO peKUMa pabOThI TpaH3UCTOpa?

4. Kak TpaH3UCTOp NMEPEBOAAT B PEKUM HACHIIICHUS ?

5. Kak nobuBaroTcst pesxuma 0TCeUKu?

6. Kakme onexTpuueckue mapaMmeTphl XapaKTePU3YIOT pabouyro TOYKY
TpaH3ucTopa?

7. TloueMy TOK KOJIJIEKTOpAa MpPH TMOCTOSHHOM TOKE 3MHUTTEpa HE 3aBHCUT OT
HaAIPSDKEHUS MEXITy KOJJIEKTOPOM U 0a30ii?



JlabopaTtopHasi paGora Ne/

HccnenoBanue GMMOJISIPHOTO TPAH3HCTOPA,
BKJIIOYEHHOTO € OOII[UM IMUTTEPOM

Llens paboThl — CHATUS M aAHAIM3 BXOJHBIX M BBIXOJHBIX XapaKTEPUCTHUK
TpaH3HUCTOpa, BKIItoOUeHHOTO ¢ OD; onpenenenue nmo HuM ero h-mapamerpos (puc.10).

[losicHeHnus. BxogHble XapaKTepUCTHUKUA TpaH3UCTOpa Mpu BKItoYeHUU ¢ 0D
ABJISIFOTCS 3aBUCUMOCTH TOKa 0a3bl OT HANpPsDKEHHS] MEXKIY HEM W AMUTTEPOM IpH
MOCTOSTHHBIX HaNpsDKEHUSIX Ha KoJuiekTope (puc.11, a): Is=f(Ugs) mpu Ug>=const.

Boixoanslie xapakrepuctuku (puc.ll, 6) mpeactaBisioT coOOl 3aBUCUMOCTH
TOKAa KOJUIEKTOpa OT HAIIPSDKEHUS MEXIY HUM U SMUTTEPOM IIPU MOCTOSHHBIX TOKaX
0a3bl: I5=f( Uks) ipu I =const.

B pexume ycuneHus ManbIX CHTHAJIOB TPAH3UCTOP, BKIIOUECHHBIM ¢ OO,
SKBUBAJICHTHO TMPEACTABISAIOT B BHUJAE JUHEMHOTO 4YEThIpeXmoJitocHuKa (puc.l2),

BXOJIHBIC u BBIXOJAHBIC IMapaMCTpPbI KOTOPOIo CBsi3aHbI CO CICAYIOINMHU
YPaBHEHUSIMU:
AU B3 — hllGMB +h123"3‘U jide)

MI{ = hEIGMB "‘hzzsﬂU jide)

Jlns cxembl ¢ OO h-mapaMeTpsl pacCUUTHIBAIOT 110 (hOpMYJIaMm:

AU
hy, = M—Ba
E npH UK S3=const; (7)
AU
hy, = ﬁUBQ
E3 npH Ib=const; (8)
Al
hy, = MK
E mpH UK B3=const, (o)
Al
hy,s = Q._UK
E3 pu Ib=const; (1)

Jlns onpenenenust hj;» mpoBoAsT padodyro Touky A (p.T.) KacaTelbHYIO K
BXOJIHOM XapaKTEPUCTUKE U CTPOST TpeyroidbHuk BCD (puc.13, a). Torga, cornacHo
dbopmye (7), moaydum:

_BC AU,
D AT,

Jlist onpenenenus hjrs BRIOUPAIOT BE BXOIHBIE XapAKTEPUCTUKH, CHATHIC TIPH
JBYX 3HAYCHUSIX HAMPSHKCHUN MEXIy KOJUJIEKTOPOM U AMuUTTepoM (puc.13, 6), u
npoBOAAT uepe3 A (p.T.) nuHUIO [p=const, COOTBETCTBYIOUIYIO XOJOCTOMY XOay Ha
BXOJIC TPAH3MCTOpA. 3aTeM TOYKW TMEPECCUCHHS ITOW JIMHUU C XapaKTEePUCTHUKAMU
npoerupytoT Ha ock UBD, ompenensior AUxs= Uk — Uksi, Haxomat AUgs u
paccuuThIBatoT hizs mo popmyse (8).
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Hnsa omnpenenenuss h21D ceMeilcTBO BBIXOJHBIX XapaKTEPUCTHK BOMU3U A
(p.1.) nepecekatot nunueir UKD=const (puc.13, B), 4TO COOTBETCTBYET KOPOTKOMY
3aMBIKaHHMIO Ha BBIXOJIE TpaH3HUCTOpa. 3aTteM 1o ¢gopmyie (9) paccuutsiBator h210,
onpenenuB rpadpuuecku AIK u AIb kak pasnocts (IB2 — 1b1).

Hns  ompenenenus  h22D  BeIOMpalOT M3 CeMEICTBAa  BBIXOJHYIO
xapakTepuctuky, caiaTyto npu Ib.P.'T. Haxonar npupamenne toka komiexkropa AIK,
BbI3BaHHOE npupanienreM HanpspkeHuss AUKD Ha HeM mpu mOCTOSHHOM TOKe 0a3bl
(puc.13, 1), u mo popmyie (10) paccunteiBatot h220.

Pabouas Touka Tpansucropa B cxeme ¢ OD xapakTepusyeTrcs CIeAYIOIIHMHU
napametrpamu: I5.P.T., UBD.P.T., IK.P.T. n UKD.P.T.
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Iopsinok BbINOJIHEHHUS PadOThI

1. Berueptutrs Tabn.7 8 IS MOTyYEeHUS BXOAHBIX W BBIXOJHBIX XapPaKTEPUCTHK
TPaH3UCTOPA U KOOPJIWHATHBIC OCH IS TIOCTpoeHus (MacimTad mo ocsam: Ib —B 1
cM 0,IMA; UBD -8B 1¢cM 0,1B; IK-B 1 cm 4MA; UKD — B 1 cMm 2B).

2. BpraeptuTh Ta01.9 N1 3aMUCH JIEKTPUICCKHUX MAPAMETPOB TPAH3UCTOPOB B TPEX
pexuMax ero padoThI.

Ta6mauma 7
Tox 6a3sl Ip, MKA 50 100 200 300 400 500
0
Harmpsixenue
Oaza — 1
smuttep Usn, B,
npu Uks, B 5
Tabauma 8
HanpsixeHne KomekTop — 01 0.5 1 5 10

smutrtep Uks, B

50
100
200
300
400
500

Tok xonmnekropa Ik,
MA, TipH |5, MKA




o

Tabmuma 9

[TapameTtp
Pexum
Is Uss Ik Uxko
Ortceuku (p.1.1)
Hacprmenus (p.t.2)
AxTuBHbIH (p.T.3)
Taomuna 10
ITapamertp
Cxema
h11 h12 h21 h22

C o01eit 0a3oit

C 00uuM 3MUTTEPOM

Boerueptuth Ta01.10 s 3amucu h-mapamMeTpoB TpaH3WCTOpPAa, BKIFOUEHHOTO C
OB (;ma6opatopHast padota Ned) u OD.

3apucoBaTh CXEMY CHATHS BXOJHBIX U BBIXOJHBIX XapaKTEPUCTUK TPAH3UCTOpA
(cm. puc.10) u cobpaTh ee, MOAB3ysAch rpaduuyeckumMu OOO3HAUCHUSMH Ha
cmenHoi nanenu 87J1 — 01/6.

CHATb BXOJIHBIE U BBIXOJHBIE XapAaKTEPUCTHKU M Pe3yJbTaThl H3MEPEHHI
3aHecTH B TabOn.7 u §.
[TocTpouTh BXOJHBIE U BBIXOJIHbBIE XapaKTEPUCTUKU B KOOPJAMHATHBIX OCSIX.
Omnpenennuth MO XapakTEPUCTUKAM 3JIEKTPUUYECKUE NapaMeTpbl TPaH3UCTOpa B
PEXKHUMax OTCEUKH, HACHIILIEHUS U aKTUBHOM U 3aHECTHU UX B Ta01.9.
BbITOIHUTh TIOCTPOCHUS HAa BXOJHBIX M BBIXOJHBIX XapaKTEPUCTHKAX JUIs
ornpezaeneHus: h-napaMeTpoB TpaH3UCTOPA, paCCUUTATh UX U 3aHECTU PE3YJIbTAaThl
B Tabn. 10. B a1y xe Tabnuiry 3aHecTu h-nmapameTpsl TpaH3UCTOPA, MOJIYYECHHBIE
P BBIMOJHEHUU CAMOCTOATENbHOM paboThl Ne2.

MeTtoanyeckue yKazaHus

B pa6ote uccneayercs tpanzuctop KT361A.
J{nst CHATHS BXOIHBIX XapaKTEPUCTUK UCIIONIb3YIOT:
G1 (I'T) — reneparop Toka CTEH/A;
G2 (I'H2) — renepatop HanpsiKEHUs CTEHAA;
PA1 (Ib) — ABM2 na npeneine uzmepenus << 0,5SMA>>;
PV1 (UBD) — ABO Ha npenenax uzmepenus << 0,5B>>, << (0,1B>>;
PA2 (IK) — He nogkirodaroT, a THe3/1a X7 U X8 3aK0padynBaloT;
PV1 (UKD) — u3mepurens HanpsLKEHUN MEXKTY KOJUIEKTOPOM U SMUTTEPOM.
Cuaumas xapaktepuctuky npu UKD=0, mpubop PV2 ne wucnomnssyror, G2
TaKXe HE TOJKIIYaIoT, a THe3Aa X 11 u X12 3akopaunBatorT.



ITpu cusatun xapakrepuctuku npu UKD=1B B kauectBe G2 ucnonb3yrot ['HI
— YacTh JMana3oHa peryJupoBaHus ero BeIXOAHOro Hampspkenus ot 0 go 7B (B
ATUX TMpelenax W3MEHEHHs BBIXOJHOIO HampsbkeHus mnoispHocts ['HI
IPOTHBOIIOJIOKHA YKa3aHHOW Ha JIMIIEBOM MaHenu Oioka nutaHus). BeixomHoe
Hanpsbkenne ['H1 usmepstor uzmepurenem Boixona VB cTeHna, nepekimtoyaTesb
KOTOPOI'0 YCTaHABJIMBAIOT B nosioxkeHue <<I'H1 10B>>.

Cuumasa xapakrepuctuky npu UKD=5B, wucnons3yror ['H2, BbeIXOIHOE
HalpspKeHUe  KoTtoporo wu3mepsitor WMB, s dero ero mepexirodaresib
YCTaHABJIMBAIOT B nosIokeHne <<['H1 25B>>.

JI71s1 CHATHSI BBIXOJHBIX XapaKTEPUCTUK UCTOJIb3YIOT:

G1 (I'T) — reneparop Toka CTEH/IA;

G2 ('H2) — renepatop Hanpspkenus: ctenaa (mpu UKD paBHom 5 u 10B) unu
I'H1 (nmpu UKD pasuowm 0,1; 0,5 u 1B);

PA1 (Ib) — ABM2 na mnpeaemnax wusMepeHuss << 10MA>>, << SMA>>,
<< 1MA>>n << 0,5MA>>;

PV1 (UBD) — He nokIt04aroT;

PA2 (IK) — ABMI1 Ha npenenax uzmepeHus << S0MA>>, << 10MA>>, <<
SMA>>, << IMA>>n << 0,5MA>>;

PV2 (UKD) — UB crenna, noakmoyaemsiii k Beixoay ['H1 wnau TH2.

[Ipu omnpeneneHUH HSIEKTPUUYECKUX [MAPAMETPOB  TPAH3UCTOPA B
paznuuHbIXx pexxkumax ero padotel npuHATh UKD=12B u RK=1,5kOm. Jlunus
Harpy3ku npu 3toM nepeceyer ocu [K u UKD cooTBeTCTBEHHO B TOUKax SMA u
12B (cm. puc.11,6). PaGoune Touku p.T.1 U P.T.2 COOTBETCTBYIOT pEXKHUMaM
OTCEUYKH M HACBILIECHUSI.

PaGouyto TOuky p.1.3 TpaH3UCTOpa B AaKTUBHOM pPEXKUME BBIOMPAIOT
IocepeuHe ydyacTtka p.T.1 — p.T.2 JIMHUM Harpy3KH.

KoHTpoJibHBIE BONIPOCHI

=
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2. Ilouemy BXOJHOE CONPOTHUBIICHHE TpaH3UCTOpa B cxeMe ¢ OO OoJbIie, yeM
B cxeme ¢ OBb?

3. Kakwue mapameTpsl TpaH3UCTOpa, BKIIOUYEHHOTO ¢ 0D, XapakTEepU3yIOT €ro
pabouyro TOUKy?

4. KakoB ¢usnyeckuii cMmbica h-mlapaMeTpoB M HpH KaKUX YCIOBHSAX HX
ONPEAETSAIOT?

5. Tlouemy cxema BKIIFOUEHUs TpaH3ucTopa ¢ O Haubosee pacpocTpaHeHa?



JlaGopaTopnas padora Ne8
HccienoBanue moJieBOro TpaH3ucTopa

Llenb paboThI — U3yUeHNE NPUHIMIA IEHCTBUS [TOJIEBOIO TPAH3UCTOPA, CHATUE
u ananu3 BAX, onpenenenue nmapametposn (puc.14).

[Tosicnenust. B oTnuuum OT OUIOJSIPHBIX TPAH3UCTOPOB, B KOTOPBIX HEPEHOC
TOKA OCYLIECTBIIETCA JJEKTPOHAMM M JAbIPKaMH, B IIOJEBBIX TPaH3UCTOpPax B
IIEPEHOCE TOKA YYACTBYIOT TOJBKO JJIEKTPOHBI MM TOJBKO ABIPKH; 3TO 3aBHCUT OT
TOT'0 U3 KaKOr0 MaTepHalia BBIIIOJIHEH MPoBoAsIInN KaHai 1 (puc.15).

B pab6ore uccnenyercst tpansuctop KII1101 ¢ xananom p-tuma. Ha GokoByro
IIOBEPXHOCTh  KaHaJa  HAHECEHbl  CJIOW  IOJYNPOBOJHHUKA  JJIEKTPOHHOU
ANEKTPOINPOBOHOCTU — 3aTBOp 2. Mexy 3aTBOpoM 2 U KaHajaoMm obOpasyercs p-N-
nepexo/, 00eTHEHHBIH CJIOH KOTOPOTO COCPENOTOYEH IJIaBHBIM 00pa3oM B 00beMe
KaHaJIa, BBIITOJIHSIEMOI0 UX MaTepualla C HU3KUM cojepkaHneM npumecu. Ot kaHana
caenanbl BbIBOJBI 3 U 4 — cTOK U UCTOK. McTok M 00bIuHO 3a3eMitsitoT, a Ha cTok C
NOJAIOT HANPSDKEHHE, IIPU KOTOPOM OCHOBHBIE HOCHTENN 3apsAla YCTPEMIIIOTCS K
HEMY.

B TpaH3ucTOpe C KaHaIOM p-THNIAa Ha CTOK IIOAAETCS OTPULATEIBHOE
HaIpsDKEHUE, a Ha 3aTBOP — HAIPsDKEHHUE, NPU KOTOPOM IIEpPEXO] 3aTBOP — KaHall
3aKpBIT U TOKA HE MPOBOAMT.

BBIX0aHOM TOK MOJIEBOIO TPAH3UCTOPA — TOK CTOKA Ic 3aBUCUT OT HAIIPSKEHUS
Ha cTtoke Ucy U ¢ ero poctoM yBennuuBaercs. Kpome Toro, Tok croka I¢c 3aBucuT OT
HarnpsbkeHus: Ha 3atBope Usy, KOTOpoe yopaBisieT TIIyOMHOW MNpPOHUKHOBEHHMS
00€THEHHOTO ¢J10s 5 B 00BEM KaHaJla, a CJIE0BATENbHO, €r0 MONEPEUYHbIM CEUEHHUEM.

Prc. 14 Fue.15
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IIpu wnHanpspkeHun Ucy=0 Hanpsibkenne Usy  BbI3BIBAET  YMEHBIICHUE
MONIEPEYHOr0 CeUeHHs KaHana (puc.16,a) W yBEIMYEHHE €ro COMPOTUBIICHHS.
[TosiBnenus Hanpsikenus Ucy u3MeHseT KOHPUTYypaluo 00 JHEHHOTO CJI0sI, TPUYeM
CeUYeHHe KaHaja ¢ MPUOIMKEHUEM K CTOKY YMEHBIIIACTCS, MTOCKOJbKY YBEIMUUBACTCS
PAa3HOCTh MOTEHIIMAJIOB MEXYy 3aTBOPOM U KaHAJIOM. [Ipr HEKOTOPOM HaIpsIKEHUU
Ucu, ompeneneHHOM i Kaxaoro 3HaueHus Usy, oOCIHEHHBIC CIIOM CMBIKAHOTCS
(touka A Ha puc.l16, 6) u Hactymaer Hacwimenue. Hanpsixkenue Ucy = Ucnnac.
Ha3bIlBaeTCA HanpspkeHueM HaceimeHud. [Ipu Usy=0 HampsbkeHue HachIEeHUA
MaKCHUMAaJILHO.

VYBenuuenne HanpsokeHus Ucpy NOpPUBOIAT K CMENICHWIO TOYKHM A B
HamnpaByieHUu uctoka (puc.l16, B). Tok I¢ mogaep:kuBaeTcst 3a CUET BIPHICKUBAHUS
OCHOBHBIX HOCHUTEJIEM KaHalla B OOEIHEHHYIO OO0JlacTh TOYHO TakK >K€, Kak B
KOJUICKTOPHOM TIepexojie OUMoJIIpHOro Tpan3ucropa. [lpu ganpHeleM yBeIndeHUH
HanpspkeHust Ucy IPOUCXOIUT TPOOOH U BBIXOT TPAH3UCTOPA U3 CTPOSI.

Croko-3aTBOpHAsi XapaKTEPHCTHKA IOJE€BOro TpaHsuctopa (puc.17,a),
CHUMaeMas MPH MOCTOSIHHOM HanpsixeHun Ucy, MO3BOJISIET ONPENCIIUTD HAMPSIAKECHUE
otceuku Uspy.orc, MPU KOTOPOM TOK CTOKA CTAHOBUTCS PAaBHBIM HYJIIO, U HaYaJdbHbIN
TOK CTOKa [c pyay., mpoTekatonuit uepes kanan npu Usy=0.

Takum 00pa3oMm, BBIXOJHOH TOK IIOJICBBIX TPAH3UCTOPOB B OTJIMYHUHM OT
OUTOJISIPHBIX OMpeeNsieTcs] HanpsbkeHueM Ha 3atBope Usy, MpU 3TOM TOK 3aTBOpa
OJIM30K K HYJII0, TOCKOJIBKY 9TO OOpaTHBIN TOK p-N-Tiepexo/ia. AHATUTUYECKH CTOKO-
3aTBOPHAS XapaKTEPUCTHUKA BHIPAKACTCA YPABHCHUEM:

lc=f(Usn), 1pu Ucy=const.

Ha puc.17,6 mokazaHO CEMEHCTBO CTOKOBBIX XapaKTEPUCTUK IOJIEBOTO
TPaH3UCTOpPA, TPEACTABISAIONIETO COO0OM psi 3aBUCMMOCTEH TOKa CTOKa Ic oOT
HaMpsHKEHUST MEXIY CTOKOM U UCTOKOM Ucy ISl psAia MOCTOSIHHBIX HANPSHKEHUN Ha
3aTBope Usy:

lc=f(Usn), 1npu Usy=const.

OCHOBHBIMH NIapaMETPaMU MIOJIEBOTO TPAH3UCTOPA SBIISIOTCSL:
-KpyTH3HA CTOKO-3aTBOPHOM XapaKTEPUCTUKU S;



-aKTUBHAS BBIXOJHAsI IPOBOAUMOCTD Z2o1.
KpyTtuszna S mokasbiBaeT Ha CKOJBKO MHUJUIMAMIIEp M3MEHUTCS TOK CTOKa Ic
IIpM U3MEHECHWM HamnpsikeHus Ha 3aTBope Usy Ha 1B M MOCTOSITHHOM HampsbKeHUU

MEXIy CTOKOM M UCTOKOM Ugyy, T.€.:

OTUM MapaMeTpoOM OMPEENIeTCs YCUIUTENbHbIE CBOMCTBAa pubopa. OOBIYHO
KPYTU3HY U3MEPSIOT WJIM PACCUUTBHIBAIOT [UIsl PEXHMa, COOTBETCTBYIOIIETO
JUHEWHOMY YYacCTKy CTOKO-3aTBOPHOM XapaKTEPUCTUKHU. [l 3TOro crpost
TtpeyroibHuk ABC (puc.17, 6), mo KOTOpOMy OMNpEeNesioT npupaiieHue Toka Alc u
HanpspkeHne AUsy, u o ¢opmyie (11) pacCUUTHIBAIOT KPYTH3HY S.

AKTHBHAsI BBIXOJHAs MPOBOJUMOCTD Zrri1 OMPEIENSIETCS HAKIOHOM CTOKOBOM
XapaKTEepUCTUKU B o00OsiacTh HachimeHus (puc.17, 6). DToT mapameTp HaXOAsT
noctpoeHueM TpeyroibHuka ABC, no kotopomy onpenenstoT npupaiieHue toka Alc
u HanpspkeHust AUcy. Toraa akTuBHAsI BBIXOHAS MPOBOIMMOCTD paBHa!

goon = Alc/AUcu npu Usy = const. (12)

)

Iopsinok BbINOJIHEHUS PadOThI
1. Bprueptuts Tabn.11 m 12 1nud CHATUS CTOKO-3aTBOPHBIX CTOKOBBIX
XapaKTEPUCTUK MOJIEBOIO TPAH3UCTOPA M KOOPAMHATHBIE OCH IS UX MOCTPOCHUSA
(macmtad 1o ocsim: Ic—B 1 cm 0,4MA; Usy—B 1 cM 0,5B; Ucyy— B 1 cm 1B).

Tabmuma 11
Hanpsixenue 3aTtBop — 0 0.2 0.4 0.8 12 16
nctoxkUsy, B
Toxk croka Ic, MA, 5
NIPY HANPSHKCHUU
crok — uctok Uen, B | 10
Tabmanma 12

Hamnpsixenune cTok —

nerok Ucn, B 1 2 3 5 8 9 10

Toxk croka Ic, MA, 003
IIPU HANPSKEHUH 016
3aTBOp — MCTOK U3, 0’9

B 12




2. 3aprcoBaTh CXeMy JUIsl CHSTHS XapaKTEPUCTUK TMOJIEBOTO TPaH3UCTOpPA (CM.
puc.14) u coOparb ee, MONB3ysICh TpaPUUECKHMH OOO3HAYCHHSIMH HAa CMEHHOMW
nanenu 87J1 — 01/7.

3. CHATH CTOKO-3aTBOPHYIO XapaKTEPUCTHUKY, 3aHOCS PE3yIbTaThl U3MEPCHH B
Tabn.11, MOCTpOMTH €€ B KOOPAMHATHBIX OCSIX U OMNPEACIUTh TapaMeTphI,
He0OXO0IUMBIE ISl pacyeTa KpyTU3HbI S, 1o ¢popmye (11).

4. CHATH CTOKOBBIE XapaKTEPHUCTHUKH, 3aHOCS pe3yJabTaThl H3MEpPEHUN B
Tab0n.12, TOCTPOMT, WX B KOOPAWHATHBIX OCSX, OMNPEACIUTH IapameTphl,

HEOOXOAMMBIC U pacueTa aKTUBHOW BBIXOJHOU mpoBoauMocTH g22U, mo dhopmyre
(12).

MeTozmqecmle YKRa3daHus

1. B pabote uccnenyercs tpanszuctop KIT1101.

2. JIns cHATUSA XapaKTEPUCTUK MCIOJIB3YIOT:

G1 (I'H1) — ucrounuk Hanpspkenus: Usy Ha 3aTtBOpe. [IpenBaputensHo crneayer
YCTAaHOBUTH IO U3MEPUTEIIO BbIXxoaa VIB cTeHna HyneBOro HanmpsiKEHUs Ha BBIXOJE
3TOro UcTouHuka. Beixomgnoe Hampsokenus ['H1 perymupyror B npenenax ot 0 1o —
7B, mpu 3TOM €ro MOJSIPHOCTh IPOTHUBONOJIOKHA YKa3aHHOW Ha JIMLIEBOW MaHENN
Oy0oKka muTaHWs. YBeIW4YUBaTh BbIXOAHOe HampsbkeHue ['H1 Ha 3TOM umHTepBaie
PEryJIupOBaHMs CIIEYET Bpalas peryiasiTopbl MPOTUB YaCOBOW CTPEIIKH;

G2 (I'H2) — uCTOYHUK HANPSKEHUS MEKIY CTOKOM U UCTOKOM Ucy;

PV1 (U3M) — uzMepuTenb HANps>KEHUs HA 3aTBOPE MO OTHOLIEHUIO K UCTOKY
(ABM1 na npenene nzmepenus << 2,5B >>);

PV1 (IC) — usmepurens Toka creHnaa (ABM2 Ha mpenenax uzMmepeHus <<
50MA>>, << 10MA>>, << SMA>> 1 << 1MA >>));

PV2 (UCH) — u3mepuTenb HaNpsiKEHUSI HA CTOKE MO OTHOILICHHIO K HUCTOKY
(UB creHpa, mepekiroyaTelb KOTOPOrOo YCTaHABIMBAKOT B mojoxkenue <<I'H 25
B>>). CnemyeT NHOMHHTB, YTO MAaKCHMAJIBHO JIONYCTUMOE HAIPSHKEHUE MEXKIY
CTOKOM M HCTOKOM JUIsl HCCIIEyEMOT0 TpaH3ucTopa cocrasisier 10 B.

KoHTpoJibHBbIE BONPOCHI

1. Kakue TpaH3uCTOpBI HA3bIBAIOT MTOJIEBBIMU?

2. Yem o0OBsCHSETCS BBICOKOE BXOJHOE CONPOTUBIECHUE TOJIEBBIX
TPaH3UCTOPOB?

3. YUem oTyiuaeTCs MOJICBOW TPAH3UCTOP OT OUIIOISPHOTO?

4. KakoB NpUHIUIT YCUJIEHUS CUTHAJIOB C MOMOIIbIO TTOJIEBOIO TpaH3UCTOpa?

5. I'ie npuMeHSIOT NOJIEBBIE TPAH3UCTOPHI?



S cemectp
JlabopaTopHnasi padora Nel
HccaenoBanue AByXNoIylIepHOAHOMH CXeMbl BbINPSAMJICHUS

[fens pabGoTs — HUCCIEAOBAHUE [IBYXIOJYNEPUOJHON CXEMBbI
BBIIPSIMJICHUS C HYJEBBIM BBIBOJOM M criaxuBamomiero RCepunbtpa;
MOCTPOCHHUE HATPY30YHON XapaKTECPUCTUKHU BRIIpAMHUTEIS (puc. 42).

Mosicnenust. Bermpsmutensimu (puc. 43) Ha3bIBAIOT yCTPOWCTBA, CIIy)KaIUe
ISl mpeoOpa3oBaHUsl NMEPEMEHHBIX HANpPSX)KEHUM M TOKOB B TOCTOSIHHBIE,
UCIIOJIb3yEMBbIEC [JJIs NUTAHHUS PAaAMOIEKTPOHHOM ammnaparyphl. IlepemenHoe
HampspkeHne Ut CeTH MOCTymaeT Ha NEPBUYHYIO OOMOTKY TpaHchopmaropa T¢
BTOPMYHOI OOMOTKH KOTOpOro HampsikeHue U2 mogaercs Ha BHIIPAMMTENb B.
BrinpsiMiienHoe mylbcUpylOlee HampsokeHue criaxkubaercs ¢uiabtpom D,

MpeBpamiasich B MOCTOSHHOE HampspkeHme VR s IUTAHUSA YCTPOMCTBA,
9KBHBAJIEHTHO MPEICTABICHHOI0 PE3UCTOPOM HArpy3ku Re

Cxema JABYXIOJYIEPUOJHOTO BBIIPSIMUTENSA C HYJIEBBIM BBIBOJIOM
tpancdopmaropa (BeIBOJ 2) ¢ aKTHBHOW Harpy3koi R, moka3ana Ha puc. 44, a.
Btopuunas oOMoTka TpaHchopmaTopa BBHIIOJTHEHA Tak, 4TOOBl B Toukax 1 u 3
OBITH OJMHAKOBBIE, HO MPOTHBO(A3HBIE OTHOCUTEIHHO TOUYKH 2 HampsikeHs Ut
u Uf (puc. 44, 6).

Paccmorpum pabGoty cxemMbl B Todymnepuoj, kormga B Touke 1
OTHOCHTEJIBHO TOYKHU 2 ICHCTBYET MOJIOKUTENBHOE HANIPSIKEHHUE, a B TOUKE 3—

npoxoaut no nenu (puc, 44, a): BeBox 1, quox VD1, pesuctop R ppiBox 2.
Takum 06pa3omM, TOK B HArpy3Ky OTAaeT

1y Yol

Puc. 43



BEPXHss MOJOBUHA BTOPUYHOU OOMOTKH TpaHchopmatopa. DTOT TOK CO3JaeT
Ha pe3ucTope Harpysku R«mamenue HanpspkeHus Uw(puc. 44, 0),MOAAPHOCTH
KOTOpOro ykazaHa Ha puc. 44, a, amIuMTyla paBHA aMIUIUTYAeE

HanpsokeHusU,, 1. e.V2»B teuenue atoro nonynepuoga auon VD2 3akpsiT Ha-

npsoKeHHEeM, AEWCTBYIOIMM MeXAy BbiBogamu 1 m 3, a cienoBaTeiabHO, €ro
MakCHMMaJlbHOe Hampsbkenue pasHo 2V (puc. 44, e). Ha ngmome VD1
MPOBOJISINIIEM TOK B TEUEHHE BCEro Mmojynepuona, oOpaszyercs HeOobIIoe
npsMoe najgeHue HanpsixeHus Unp.

B cunenyromuit nomynepuon aumon VD2 HaumHaeT mpoBOAuTh TOK lvp2
(puc. 44, 2) no uenu (puc. 44, a): BeBoa 3, quox VD2, pesuctopRwseiBoa 2.
[Ipu »>TOM Ha Harpys3ke MOSIBISETCS CUHYCOWIAIbHBIM UMIYJIbC HaNPSIKEHUS
TOM K€ IOJSIPHOCTH, YTO U B IEpPBBIM noaynepuol. B TedyeHue >TOro
nonynepuoaa auoa VD1 3akpbhIT.

Takum oO0Opa3oM, JMOJABl TOOYEPEAHO KaXIbIH B TEYEHHUE CBOETrO
MoJIynmepuoja MPOBOAAT TOK B oOmyto Harpy3ky. Yacrtora mynabcanui
BBIXOJTHOTO HANPSIKEHHUS JBYXIOJYNEPUOJHOM CXEMbl paBHA YyJABOCHHOU
4acTOT€ CEeTH, TaK KakK 3a MEepHoJ] HANpPSIKEHUs] CETH TOK B Harpy3ke u
HalpsDKEHUE Ha HEW ABaXKAbl JOCTUTAOT MakKcuMyma. J[ByXIoJynepuoaHYIO
CXEMY MNPUMEHSIOT B CHUJIbHOTOYHBIX HHU3KOBOJBTHBIX BBIMPAMUTENSAX. ITO



0OBSCHSIETCS TEeM, 4YTO B IIEMM TOKAa HArpy3KH B JIOOOW MOMEHT
BBINIPSAMUTEIBHOTO TPOIECCA HAXOJUTCS TOJBKO OAUH JIMO.

[lynscamuu BBIMPAMIEHHOTO HAIPSKEHUS OILEHUBAIOT KO3 (PPUIIUEHTOM
MyJIbCaIUl Ky, SIBJISFOIITUMCS OTHOIIICHUEM AMILIATY 1B 1(50):0) 7

rapMOHHNKHK CPpCAHCMY 3HAYCHUIO HAIIPAKCHUA HAa HAI'PY3KCE Uin

}QI,SU“" U i Ugs. cp-
/Urye Unr (13)

Kosddunuent mynapcanuii AByXmoaynepuoaHON cXeMbl BBITIPSMIICHHS 0e3
croaxmBamoomero ¢unstpa #= 0,67. Crnaxuparomuii GUIAGTP YMEHBIIAET k-
DTO ero CBOWCTBO OIEHUBACTCS KOIDPHUIUEHTOM CIrIIAKUBAHUS ks KOTOPBIH
ABIAETCA  OTHONIEHHEM  KOY(p(HUIMEHTOB Mymbcaluii Ha  BXOJe “™mu

n. Beix

I
BBIXOJC (bHJ'IBTpaI

kcrn — kn.sx/ku.sux- (14)

[IpocTeiimiumM  CcriaaXuBawIUM  (QUIBTPOM  SIBJAETCS  €MKOCTHBIH,
COCTOAIIMNA U3 KOHJIEHCATOpa, MOJKIIYEHHOTO MapaielibHO Harpyske Ry.
3apsixkasich BO BpeMs, KOTJa HamnpsKeHue Ha BxoJe GuiabTpa OJIU3KO K
MaKCHUMaJIbHOMY, KOHJEHCATOp OTJAaeT 3alaceHHYI0 SHEPTrUi0 B HATPY3Ky MpHU
YMEHBIIIEHUH BXOJHOTO HampsokeHus. B cxeme, xkotopas Oblia moka3zaHa Ha
puc. 42, criaxuBarlomMUM MOXET ObITh, Hampumep, konaencatrop Cl
Kospduunent criaxuBaHusi €MKOCTHOTO (pUIbTpa TEM BbILIE, YeM OOJbIle
€MKOCTh KOHjJeHcaTopa. [IpaBma, mpu 3TOM yKOpadMBAIOTCS MMITYJIbCHI TOKa
moj3apsa KOHIEHcaTopa, a CJIeIoBaTrelbHO, pPAacTeT M aMIUTUTYy[Aa, YTO
YCIIOKHSET pabOTy BBIIPSIMHUTEIBHBIX THOA0B. EMKOCTHBIC (QUIBTPHI MHPOKO
MPUMCHSIOT B MCTOYHUKAX MUTAHUS PATUOIIESKTPOHHBIX YCTPOMCTB, TaK Kak
OHHU TIPOCTHI U HEJOPOTH.

Hamuoro sddexTuBHee criaxkuBammuil GUIBTP, COCTOSIIUNA U3 JBYX
3BeHbeB: eMkocTHOro C1l m RC-3Bena u3 snementoB R1 u C2. Hanpsokenue
Ha koHjaeHcatope C1l mogHUMaeTCs MOYTH O aMIJIUTYAbl BXOJIHOTO, IPU 3TOM
MpeIBaApUTEIbHO CTJIAXUBAIOTCS MyJbcaluu. [[JIs1 UX OKOHYATEIBHOTO Criia-
KUBAHUS CIYXXHT BTOpPO€ 3BeHO. Takoi (QUIBTP MPOCT B HM3TOTOBJICHUU U
Hegopor. Hemocratkom RC-dpunbtpoB siBasercs Huszkui kmnga. OObYHO Ha
pesuctope R1 Ttepsercs no 10 % BREIIPAMICHHOrO HANPSKECHHSA, YTO
JOMYCTHMO TOJIBKO B MAJIOMOIIHBIX HCTOYHUKAX MUTAHUS.

BuemrHsiss, wim Harpy3oudHas, XapaKTEpUCTHKAa HWCTOYHHWKA THTAHUS
BBIpAXKacT 3aBHCHMOCTH BBIXOJHOTO HAMPSKEHUS OT TOKa HArpy3ku W
MOKa3blBa€T, B KaKOW CTENECHHW YMEHBINACTCSA BBIXOJHOE HAIPIKCHUE
UCTOYHHMKA MPU YBEIUUYCHUHN HATPY3KH.



ITopsaoK BbINOJTHEHUS] padOThI

1. Berueptuts Tabn. 19 gnsg 3anucu pe3yidbTaTOB  HM3MEPEHUH U
KOOpJIWHATHBIE OCU JJis M300pa)keHHs OCHHJUIOTPAMM, CHSITHIX B cxeme 0e3
¢unpTpa (puc. 45, a) u ¢ ¢unprpom (puc. 45,6), a TakkKe I MOCTPOCHUS

Hany30‘1H0ﬁ XaApaKTCPUCTUKH BBIIIPAMHUTCIIA (pI/IC. 46)
Ta6auuma 19

R1, xOm oo 1,6 1 0,51

SNeMeATHE CXEMBI

CI=C2, 19pis50{ 20| 50| 20| 50| 20| 50
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Knp= (Pus/ Pis) -100%

2. 3apucoBaTh JJIEKTPUUECKYIO CXEMY HMCCIEAYEMOTrO BBIIPSIMHUTENS (CM.
puc. 42) u cobpaTh ee, MoJIb3ysICh rpapuIeCKUMHU 0003HAYCHUAMHU HA CMEHHOMU
nanenu 87J1-01/8.

3. U3Meputh »1IEKTpUUECKHUE TMapaMeTpbl CXEMbl BBIIPAMUTEIS s
npuBeAeHHbIX B Ta0n. 19 3nauenuit R1 u Cl = C2, paccuurars KIja U 3aHECTH
pe3yJIbTaThl BRIYMCICHUN U U3MepeHuit B Tab. 19.

4. Bpraucauth kKodQOUIMEHTH NydbCAllMA U CTIAXWUBA- HUHUA IS
MakcumaiabHOW Harpysku (2 = 510 OM) W ABYX HOMHHAJIOB KOHACHCATOPOB
C1 u C2, noaw3ysch hpopmynamu (13) u (14) u nanasiMu Taba. 19.

5. CHATp u 3apucoBaTh B KOOPJAMHATHBIX ocax (cM. puc. 45, a, 0)
OCIIUJIJIOTPAMMBI HANIPSKEHUW B CXEME BBITIPSIMUTEIIS.

6. IloctpouTs B KOOpAWHATHBIX oOcaX (puc. 46) Harpy3oYHYIO
XapaKTEePUCTUKY BBITIPSIMUTEINS, TOJB3YSICh TaHHBIMHA Tabm. 19.

MeToanueckue yKa3aHus

1. Ilpu BeimorHeHUW paboThl ucnonb3ytor: VD1 u VD2 — nuoawr J[220
(K 103A); pesuctop R1 = 200 Om; xonaencatopsl Cl = C2 emkoctsio 20 u
50 Mx®; pesuctop R2 conporuBienuem 510 Om, 1 kOm, 1,6 kOm.

2. [lepemenHoe HampspKeHHE MOABOAAT K THe3mamM 1 m 3 wmcciemyemoi
CXEMBI OT KpaWHUX 3aKUMOB UCTOUHUKA muTaHus M1l cteHna, a Kk THe31y 2 —
oT 3axuMa «O06mr.». [lomoxxenune tymoOnepa M/l 3HaueHUs HE UMEET, HO MPHU
BBITIOJIHEHUU PAOOTHI €ro He CIeayeT U3MEHATh, TaK KaKk B dTOM cjiydae Ha 15
% W3MEeHUTCS BXOJAHOE HAMPSKEHUE, YTO BHECET MOTPEIIHOCTh B U3MEPEHUS.

3. B kauectBe u3mepurteis Toka Harpy3ku PA(l) ucnonb3ywotr ABM?2 Ha
npenenax «50 MA» u «10 MA».

4. IlocTosiHHBIE HANPSIKEHUSI B CXeMe u3MepsaT ABM I Ha npenenax «25
B» n «10 B».
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5. IlepemeHHOE HaNpsS)KEHHE Ha BXOJIE CXEMbl HU3MepsAOT MB cTeHna,
MEepEeBOJIs MepekaoUaTesb B mojoxenue « I~ ~25 By.

6. Ilynbcaunum B cXxeMe U3MEPSIOT MUJUIMBOJIbTMETpOM MB cTenna Ha
npenenax «5 B>>, «1 By, «500 mB» u «100 mB», a ux dbopmy nabnrmomgaior c
MMOMOIIBIO ocuiIorpada.

7. B xoopauHaTHBIX ocsix (cM. puc. 45, a, 6) caenyeT mOCTPOUTH HE MEHEe
JBYX MOJHBIX NEPUOJIOB NYJbCALUNA C YUYETOM MOCTOSSHHOM COCTaBISIIOUICH.




8. K BeITIpSIMUTEIST BBIYMCISIOT KAaK OTHOIIEHWE MOIITHOCTH Ha Harpy3Ke
Piux = Ugr2l ¥ MomHOCTH Ha BXoje criaxkuparomero ¢uiabtpa Py = Ucsl,
BBIPAXKCHHOEC B MPOICHTAX.

KoHTpoJibHBbIE BOIPOCHI

1. CxoAbKO IHUOJ0B OJHOBPEMEHHO HAXOAMUTCS B IIEMU TOKAa HMCCIIEIOBAHHOIO
BBITPSIMUTENS?

2. [louemy HampsiKeHHs] Ha KpalHUX BBIBOJAX TpaHc(hOpMaTopa AOKHBI ObITH
OJIMHAKOBBIMU?

3. KakoBa yacToTa mysbcaluii Ha BEIXO/I€ BBIIPSIMUTES?

4. Kak BIUAIOT KOHAEHCATOPHI (PUIIbTpA HA ITyIbCALUU?

5. [louemy nccneayeMyro cXxeMy NPUMEHSIIOT B CUIIbHOTOYHBIX BBITPSMUTENSIX?



JlabopaTtopnas paGora Ne2
HccaenoBanue MOCTOBOM CXeMbl BHINIPAMJICHUS

[fenr paboTsl — wuUcclegoBaHUE OJHO(A3HON MOCTOBOW CXEMBI
BBITIPSIMJICHUSI cO craaxuBawoimuM C-puiastpoM (puc. 47).

IHosicuenuss. MocToBasgs cxema BBIIPSAMICHHS JTAae€T TOYHO TaKOM XKe
pe3yJsibTaT, KakK JBYXIOJyNEpuOJHas, HO HUMeeT 0Oojiee  MNpOCTOH
TpaHchopMaTop € OJHOW BTOPUYHOM OOMOTKOM, pacCUMTaHHOM Ha
HaIpsOKEHUE U

CxemMa MOCTOBOrO BBIIPAMHUTENsA 0Oe3 (GuiIbTpa W €€ BPEMCHHBIC
auarpaMMbl TOKa3aHbl Ha puc. 48, a—e.
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[Tycts B mepBbii monynepuon (puc. 48, a—s) nanpsokenus U2 Ha BbIBOJE
1 BTopu4yHOW 0OMOTKHM TpaHchopMmaTopa AEUCTBYET MOJOKUTEIbHOE IO
OTHOIIEHUIO K BBIBOJY 2 HamNpsiKeHUEe U TOK li4 MPOXOAUT MO LENU: BBIBOJ
nuon VD1,pesuctop Ry amox VD4, BeiBox 2. Ilpu 3TOM Ha Harpyske oOpasyercs
najgeHue HampsukeHus: Ugy, MOJMSPHOCTH KOTOPOTO ykazaHa Ha puc. 48, a. dopma
HanpspkeHust U®  9To cremylomme ODMH 3a APYTHM CHHYCOMIAIbHBIC HMMITYJIbChI
(puc. 48, 0). uonst VD2 u VD3 B TeueHue 3TOr0 MOIYIEpUoa TOKa HE MPOBOIAT,
TaK KaK 3aKpbIThl MMOCTYMAIOIIMM Ha HUX 4epe3 oTkpeiThie auonasl VD1 u VD4
HanpspkeHueM Yz (puc. 48, e¢). MakcumanbHOe 0OpaTHOE HAIpPSDKEHHE 33 KPBITHIX
JMOJIOB PaBHO aMIUIATYJAE HampspkeHus Y Ha oOMoTke TpaHcdopmartopa, T. €.
B/IBO€ MEHBIIIE, YEM B JIBYXIOJYIIEPUOTHON CXeMe.

B crneaywmuii monynepuoj], KOrja 3HAKW HANPSDKEHUS HA BTOPUYHOU
obMoTKe TpaHchopMaTOpa U3MEHSIOTCA Ha MPOTHUBOMOJOXHBIE (Ha puc. 48,a
OHU JaHBl B CKOOKax), TOK lp3 (puc. 48,2) OynmeT mpoxoauTh Mo menu (puc.
48,a): BeiBOA 2, nuon VD2, pesuctrop Ry auon VD3, BeiBox 1.

JIOCTOMHCTBO MOCTOBOM CXEMBbl IO CpPAaBHEHHUIO C JBYXIOJYyHEpPHUOIHOMU
COCTOUT B TOM, YTO JUOJBI MOTYT OBITh pacCuMTaHbl Ha BJBOE MEHbIIEE
obpaTHoe HampsbkeHue. OOHAKO B IE€NM MNPSIMOro TOKa B J00OON MOMEHT
BBIIIPSIMUTEIIBHOTO MpPOLECCa HAXOMASTCS JABa MOCJIEI0BATEIbHO BKJIIOYEHHBIX
AMO0Jla, YTO CHUIKAET 3KOHOMUYHOCTb CXEMBbl M3-3a MaJACHUS HAINPSKEHUS Ha
HUX 0OpU MOPOXOXKAEHUHU MPSIMOTO ToKa. B BBIIPAMUTENSAX, BBIIPIMICHHOE
HampsDKEHWE KOTOPBIX 3HAYMUTEIBHO BBINIE MPSMOTO MaJCHHS HAMpPsSOHKCHUS Ha
Auonax, OSTOT HENOCTAaTOK He3ameTreH. B Tex ke chydasx, Korua
BBITIPSIMIICHHOE HAMpPSHKEHHE COM3MEPUMO C MPSIMBIM MaJeHUEM HaIpsKEHUS,
NPUMEHSIOT JBYXIOJIYyIEPHOIHYIO CXEMY.

B MocTOBOM cxeme, Kak M B JIBYXHOJYNEPUOIHOW, 4ACTOTA ITyJbCallui
paBHA yABOCHHOMW 4aCTOTE CETH.

IHopsinok BbINOJIHEHHS PadOThI

1. Beriueptuth Tabnuiy, anaioruunyio tabn. 19 B pabore Ne 8, a takxe
KOoOpAWHATHBIE oOcu (cM. puc. 45, a, 6) nnd TOCTPOCHUS BPEMEHHBIX
IrarpamMM.

2. 3apucoBaTh BJIEKTPUUYECKYI0 CXEMY MCCIEIYyeMOro BBIIPSIMUTENS (CM.
puc. 47) wu coOparhb ee, TOJB3YysACh YCIOBHBIMU TrpaduyecKuMu
0003HAaYCHHUSIMH, IPUBEICHHBIMU Ha CMeHHOM manenu 87J1-01/9.

3. Beimonuuth 1. 3—6 3aganus k padore No 1.

MeToanyeckue yKazaHus

1. IlepemeHHOE HaNpsKEHUE TMOABOAAT K THE3AY 1 uccnenyemMoi cXxeMsbl OT
OJTHOTO M3 KpaWHUX 3a)KMMOB UCTOYHUKA TuTanusi M1l ctenna, a K THE3Ay 2 —
oT 3axkuma «O0mr.». XKemarenbHo, uTo0Obl TymMOJep M1 HaxOIUICS B TOM XKe
MOJIOKEHUU, YTO U MPHU BBITIOJTHEHUU paboThl Neo §.



2. Ilpu BbImomHeHHH paboTsel ucnoab3yoT auonsl J1220 (K103A).
OcranpHble ChEMHBIE IJIEMEHTHI TE XK€, YTO B pabote Ne 8.

KoHTpoJibHBbIE BOIPOCHI

1. CkoJIbKO IOCIEIOBATEIbHO BKIIOYEHHBIX JHOJIOB HMMEETCS B ILIENMH TOKAa
Harpy3Ku IPH MOCTOBOM CXEM€ BBITIPSIMIICHUS?

2. Kakum MODKHO OBITh MAaKCHMAJbHO JOIMYCTUMOE OOpaTHOE HAMpPsHKCHHE
IM0Ja B MOCTOBOM cxeme?

3. Kak BmmsioT KoHmeHcaTopbl (UIbTpa W CONPOTHUBICHWE HArpy3Kd Ha
aAMIUTUTYTy ITYJIbCAITAiA?

4. Kakoil Oymer ocnuuiorpamMma HalpsDKEHUS Ha HarpysKe, eClu OIUH U3
JTMOJ0B OTKJIIOYCH?

5. Kornia nmpuMeHst0T MOCTOBYIO CXEMY BBIITPSMIICHUS ?



JlaGopaTopnas padora Ne3
HccienoBanue KOMIEHCAIHOHHOIO CTA0MIN3ATOPA HANIPSIKEHUS

[lens paGoTh — H3yYEHHE NMPUHIUIA ACHCTBUS KOMIEHCALHOHHOTO
cTabuin3aTopa HaNpsHKEHUS U €ro HMCCiIeJO0BaHWE NMPU U3MEHEHHH BXOJHOTO
HaINpsHKEHUsI U HaTpy3KH; pacueT KodpduiuenTa crabuan3aliui U BHIXOJTHOTO
conpotuBieHus (puc. 53).

MosicHenusi.  3HAYUTENbHO  JY4YIIUMHU  mapaMmeTpamu  oOiajgaet
KOMIICHCAI[MOHHBIA  CcTaOMJIM3aTOp  HampsDKeHHs:  ero  Kod(dduiueHt
CTaOMIM3aIUU MOXKET JOCTUTATh COTEH U

naxke TeICSY eauHUn. Hawmbomee pacmpocTpaHeH KOMIICHCAIMOHHBIN
CTAOMIIM3ATOp HAMPSDKCHHS, PETYJIUPYIOMHN 3JIEMEHT KOTOPOTO BKJIIOYCH
nociegoBarenbHo Harpyske (puc. 54). Ha Bxox cxembl mojaercs
OTQHIBTPOBAaHHOE HECTAOMIM3UPOBaHHOE HampskeHHe Uy (ero mpenenbHbie
OTKJIOHEHHs OT cpeaHero 3Hadenus +AU)xoropoe pacmpenenserca Mexay
peryaupyromnum Tpanductopom VT1 u conporusBienueM Harpy3ku R4, T, e.



UBx = UKSVTI + Uuux- (20)

[Ipunuun pelcTBUsA cTabuiau3aTopa COCTOUT B cieayiomeMm. Ecau
YBEIUIUTCS Uni. TO aBTOMAaTUYECKH MOYTH Ha CTOJIBKO xKe
yBenuuuTCs Ukovr, @ Usix— HE3HAUUTENBHO.

[Ipu ymensmennn U,y ymenbmaetcs Ukovn, a Usc— HEe3HaUUTENBHO.

Ycunurenb cCUrHajga paccoriacoBaHus BBINIOJHEH Ha TpaH3ucTope VT2, Ha
SMUTTEPHBIN TMEPEXoJl KOTOPOTo MOCTymaeT ABa HampsokeHus: omnopHoe Ugy,
BeIpabaThIBa€MO€ MapaMeTPUUYSCKUM CTaOUIU3aTOpPOM Ha ctadbunutpone VD wu
HanpsokeHue 0oUg,y MOPONMOPIUOHATIBbHOE BBIXOJHOMY HANpsDKEHUIO (00 —
KOA(QQUIUEHT JeNeHHus JCIHUTENs], BHIIOJHEHHOr0 Ha moTeHiuomerpe R3).
Curnan paccoryiiacoBaHus CKJIAJbIBA€TCS U3 ITUX JBYX HAIPSIKECHUIM:

Ussvri = Ukvre — Usux. (22)
UP = UBE)VTQ = aUaux - Uom (21)

yCUJIMBAeTCS M TMOCTymaer Ha 0a3y peryiaupyromero Ttpanisuctopa VT1,
NOTEHIIMAT OHOMHUTTEpPAa KOTOPOrO paBeH BHIXOJAHOMY HaNpsKEHUIO Uy
crabunusatopa. HampskeHue B SMUTTEPHOM I[eNU TPAH3UCTOpPA CKIIAJAbIBACTCS
U3 IBYX HAINPSKECHUN:

U

U.,,-U

6Tl — YvT2 BBIX
yBeHI/IquI/Ie BXOJIHOI'O HaHpH)KeHI/IH COHPOBO)KI[aeTCH yBeHquHHeM
BBIXOJIHOTO, a, CIIeJJOBATEebHO, HampsikeHHs ®UmxIIpm 5TOM HampsKeHHE

Usovr2 ©  TOK  KOJUIEKTOpa TpaH3uctopa VT2  yBenIuuuBaroTCs, a

Hanpsokenus Uxvre y Ussvii g coorBetcTBHE ¢ hopMYIIoit (22) yMEHBIIAIOTCS.

OnHOBpEMEHHO YMEHBINAETCS KOJUIEKTOPHBIN TOK Tpan3uctopa VT1, 4To
PABHOILIEHHO YBEJIWYEHUIO COMNPOTHUBIEHUS €ro MNPOMEXKYTKA KOJJIEKTOp—
SMUTTEP M, CIEAOBATENbHO, HampsukeHus Uxevn: Takum oOGpa3oMm, IOYTH BCE
npupamenue HanpsokeHUus Ugy TPUXOAUTCS Ha PEryIUPYIOMHUN TPaH3UCTOP
VT1, a mnanpsxenue U= coorBercTBuum ¢ dopmynoii (20) ocraercs
HEU3MEHHBIM. BhIX0HOE HampsKEeHUE CTabuIn3aTopa BCe e U3MEHSETCs, TaK
KaK JUIsl MOAJEpKaHUSI HOBOTO BJEKTPUUYECKOTO COCTOSAHMS TpaH3uctopa VT1
HEO0OXOUM HEKOTOPBIN CUTHAJ pPAaCCOTJIAaCOBAaHUS, TEM MEHBIINM, YeM BBIIIEC
KOd(pDUTIHMEHT YCUTCHUS YCUIIUTENS CUTHAla pacCorjacoBaHUs.

YMeHblIeHHEe BXOJHOTO HANPSIAKEHHUS CXEMa KOMIEHCUPYET YMEHbIICHUEM
CONPOTUBJICHUS TPOMEXKYTKA KOJUIEKTOP — OHMUTTEp Tpan3zuctopa VTI,
HamnpsoKeHWe Ha  KOTOpPOM  YMEHbINAEeTCs, a BBIXOJHOE HAaNpsIKEHUE
cTabuin3aTopa HM3MEHSETCSd HE3HAUYUTENbHO. AHAJIOTUYHO CTaOUIU3aTOP



pearupyeT Ha MyJbCallMd BXOJHOTO HANPSOKEHHS, 3HAYUTEIBHO OCHa0IsAs UX
Ha BBIXOJIE.

[Ipy wu3MeHEeHHHM TOJIOKEHUs MABHXKKa MoTeHuuomeTpa R3 wu3mensercs
BBIXOJHOE HampsbkeHHue Use cTabunmszatopa. DTO MPOUCXOAUT MOTOMY, YTO B
CXeM€ aBTOMATHUYECKHU MOAJEPKUBACTCS COOTHOIIEHUE MEXIY HANPS)KEHUSIMU
B OMUTTEPHOM nenu tpansucropa VT2 B coorsBercTBuM ¢ Gopmynon (21). U3
3Toit popmynbsl cieayer, dTO Usx = Um/e. Ecnm aBukOK moTeHImoMerpa R3
CMECTUTh K BEPXHEMY IO cxeMe BhIBOAY (a0 = 1), TO BBIXOJHOE HAMpPSKECHUE
cTabuin3aTtopa NpuOIU3UTCA K ONOPHOMY.

[Ipu ymenpmieHun o (CMeIIEHHE ABMXKKA MmoTeHHuoMeTpa R3 k HmxHemy
BBIBOJY) BBIXOJHO€ HaNpsDKEHHE  yBEJIMYUBAETCI U  COOTBETCTBEHHO
yMeHbIIaeTcss HampsbkeHue Uxsvromoka Tpansuctop VT1 He mnepeiiner B
nacpimenne. Torga U= Usn — Ukeviue &~ Un. B 3ToM pesxume Tpamsuctop V T 1
nepecTaeT ympaBisAThCs, a CTaOMIM3aTOp — CTAOMIM3UPOBATHh HANpPSKEHHUE.
OO6bIYHO HAMNpSHKEHHE HAa MPOMEXYTKE KOJUIEKTOP — OMHUTTEpP TpaH3UCTOpa
VT1 cocrtaBinser He MeHee 3—5 B npu MakcuMaabHOM HANps)KEHUU Ha
BBIXOJI€ CXeMBbl. Takoe ke MUHUMaldbHOEe HampsokeHue U,yrti HE0OX0auMO IS
CTIaXUBAaHUS MyJIbCALIHH.

IopsinoK BbINMOJIHEHHUS PadOThI

1. Berueptuts Tabna. 21 pys 3amucu 3JIEKTPUUYECKUX PEKHUMOB CXEMBI
crabunuzartopa.

2. 3apucoBaTh BJIEKTPUUECKYIO CXEMY HCCIEAyeMOTo cTabuimszaropa (CM.
puc. 53) u cobpaTh ee, moJb3ysAch rpaduyeckuMu 0003HAYEHUSIMU HAa CMEHHOMU
nanenu 87J1-01/11.

3. BoINOJIHUTE U3MEPEHUS U 3aHECTH Pe3yJbTaThl B Ta0d. 21.

4. Paccuutath MONIIHOCTb, paccenuBaemyto TpaHzuctopoMm VT1, mpu Bcex
pexxumax paboThl crabunmzatopa U ONPEASIUTb pPEXUM, KOrja oOHa
MaKCcHUMallbHa.

5. Ilonw3ysice maHHbIMM  Tabn. 21, paccuutath KoOdI(QdUIIUEHT
CTaOUIIM3allMU ¥ BBIXOJTHOE CONPOTHUBIIEHUE CTaOUIM3aTopa.



Ta6bauwua 21

HanpsaernHe CceTH U =158 U= 17,25B
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MeTtoauyeckue yKasaHus

1. I[Ipu BeImosHeHUU paboThl ucmodan3ywT: R1 = 1,6 kOm; R2 = 7,5
kOwm; R3 =200 Om; R4= 2,2 xOm (nmepemennsiii); RS = 1 kOm; R6=510 Om, 1
kOwMm; 1,6 kOm; Cl= 50 mx®d; C2= 20 mxd; VD1 — VD4 — gmonwr 220
(KO103A); VT1 u VT2 — Ttpansuctoper KT361A; VD5 — crabunutpon
J814A.

2. Ha rHezma 1 m 2 wucciaegyeMod CXEMbl IMOJAIOT IMEPEMEHHOE
HanpsKeHUe ¢ 3aKUMOB «~15 B» n «O0m.» ucrounuka nutanus UII crenna.

3. Tok narpys3ku |, usmepsitor ABM2 (Ha npenenax uszmepeHus «50
MA» u «10 MA»), Hanpsokeaue — ABM1 (Ha mpenenax «25 B» u «10 By),
NyJibCallul HANpsSDKEHUsT —  MWUIMBOJIbTMETpoM MB  (zmelicTByromiee
3Ha4YeHWEe) W ocumwuiorpagoM (M3MEPSAIOT aMIUIMTYJIHOE 3HA4YeHUEe U Hao-
moaalT GopMmy Mylbcalluid, UX YacTOTY).

4. Jlns u3MepeHus HeCTaOWUJIbHOCTH BBIXOJHOTO HANpPSKEHUS CIeayeT
coOpaTh cXxeMmy, TIOKa3aHHyl0O Ha puc. 52 (npubop, HU3MEPSIONIUM
HECTAOMJIBHOCTDh BBIXOJHOTO HANpPSKEHUS CTaOMIM3aToOpa, MOAKIYAIOT K
rues3ny 4 cxembl, MpUBEAEHHON Ha puc. 53), u ucnonanzyior ABO cHavana Ha
npenene «5 B», a 3areM mo Mepe KOMIIEHCAIMM BBIXOJHOTO HAIPAKECHUS
crabuimn3aTtopa Mepekyaoyas Ha Bce 0ojiee YYyBCTBUTEIbHBIE MPEJIEIb
uzmepenus («1 By», «0,5 B», «6,1 By»).

3atrem ycranaBinuBaroT R6 =510 Owm, nepeBomasat tymGOnep HII B
noyioxeHue «15 B+15%py; npu 3TOM HampsbKEeHUE Ha BBIXOJE€ cTaOuiIu3aTopa
nomxHO ObiTh paBHo 10 B. U3mensas wnanpsbkenue ['H2, KOMIEHCHPYIOT
BBIXOJIHOEC HampsbkeHue crabunuzatopa (ABO moka3piBaeT HOJb, KOrJa Ha-
NpsIKEHWE Ha BBIXOJAX UCCIeNyeMOi cxeMmbl U ['H2 OnMHAKOBBI). 3alIUCHIBAIOT



3HaYeHune Toka Harpysku |, (mpu R6 = 510 Om) u orkirouaroTt pesuctop R6.
IIpu 5TOM BBIXOJHOE HANpSKEHHE CTaOMIM3aTopa yBenuumpBaeTcss Ha Yk uro
U SIBISIETCA €r0 HeCTaOMJIbHOCTBHIO, BBHI3BAHHON H3MEHEHHEM TOKa Harpy3KH.
BrixogHoe  conpoTuBiEHHE crtabunusatopa PacCUUTHIBAIOT o
hopmyste R = 8Uke/Alw tae AL y3MeHeHHe TOKa HArpy3KH, BBI3BaBIICe
M3MEHEHUE BBIXOAHOro HampskeHus Ha SUk B mannom ciyuae As=lLnpu R6 =
510 Owm, Tak KaK TOK Harpy3KH MpHU OTKJIIOUYEHHOM pe3uctope R6 paBeH Hy0.

5. BHOBb ycraHaBiuBaT OM, H3MEpSIOT HANPS)KEHHE HA KOHJIEHCATOpE
C1 (MOCTOSHHYIO COCTAaBISIONIYI0) U KOMIECHCHUPYIOT BBIXOJHOE HAIpPSKEHUE
crabunmsatopa. llepeBoast TtymOnep MII B monoxenume «15 B» m cHOBa
U3MEpSIOT HampsbkeHue Ha kouaeHcatope Cl, a taxke SUkeKosddunuent
cTabuInU3aluyd PacCUYUTHIBAIOT 1O hopmyIie

g — 2Wa—Ug) . §Uze
& o+ Ug 7 Uge—0508U% "’
rae U’ci u U"ci — HanpskeHuss Ha kKoHaeHcatope C/ Npu HaNpsKEHUSX Ha

BXoJie crabunusaropa 17,25 u 15 B;

I. " 4 Vs
(Ui + U&i)/2 1 Uge — 0.56Uks __ CpelHNEe HANpsOKeHHUS Ha BXOJE M BBIXOJE
crabunuzatopa; 0U”rg — H3MEHECHHE BBIXOJHOTO HANPSKCHHS, BBI3BAHHOE
U3MEHEHHEM BXoaHoro Ha 15%.

KoHTpoJibHBIE BONIPOCHI

1. KakoB npuHUUI A€WCTBUS KOMIIEHCAIIMOHHOTO CTa0MIN3aTOpa HANPSHKEHUA?

2. Kakre MakcMMalbHOE W MHHHMMAIbHOE HAMPSDKEHUS MOXKHO TONYYUTh Ha
BBIXO/JIC UCCIEAYEMON CXEMBI?

3. Kak Brusier conportuBnenue pesucropa R2 Ha koaddunment cradbunmuzaum?

4. TloueMy KOMIIEHCAIIMOHHBIM CTAOUIIU3ATOP CTIAXKUBACT MYJbCcalluu?

5. B kakoM pexxrme MOILIHOCTh, pacceMBaeMasi TpPaH3UCTOPOM, MUHUMAaJbHA?



JlabopaTtopHasi paGoTa Ne4
UccaenoBanue LC-reneparopa
[Hens paboTbhl — W3ydeHHE NPUHIMNA JEHCTBUS aBTOreHepaTtopa ¢

WHIYKTUBHON OOpaTHOW CBS3BIO, SKCIIEPUMEHTAILHOE OTPECIICHUE YCIOBHMA IS
HOJyYEHUS He3aTyXalOUX JIEKTPUISCKUX KojaeOanuii (puc. 94).

O
_EK

Nonenenns. L C -reHeparop mpennasnaden wist mpeobpa3oBaHms SHEPrHH HCTOYHHIKA
MOCTOSSHHOTO TOKa B OSHEPIHI0 HE3aTyXaloIIUX JJIEKTPUUECKUX KOJeOaHM
CUHYCOUJIATIbHOM (OPMBI, YacTOTa KOTOPBIX OMNpPEAENAeTCS WHIAYKTUBHOCTHIO
KaTyIIKd ¥ €MKOCTBhIO KOHJEHCaTopa KoyieOaTeTbHOM CUCTews. [IpU BKIIIOUCHHH

HMCTOYHHMKA KOJUICKTOPHOTO MUTAHKS Ex B KOHTYpE L2C2 yosuukaror DIICKTPUYCCKUE
KOJIe0aHMsI, 4aCTOTa KOTOPBIX

f=1/(2nL2C2). (48)

Tak kak B KOHType 00s13aT€TbHO UMEETCSl aKTUBHOE COINPOTHUBIICHHE, TO U3-3a
NoTepb Ha HEM DJHEpPruM KoJieOaTeIbHBIM TMPOIECC BCKOPE MPEKPATHTCH.
He3zaryxatomum kosiebaTebHBIA MPOIECC OYJET JUIIbL B TOM Clydae, €Ciu MOTepH
SHEpPruu OyAyT BOCHOJHSTBCA OT BHENIHEr0 WCTOYHMKAa mnuTaHus. OauH u3
BO3MOYKHBIX CIIOCOOOB BOCTIOJIHEHUS TOTEPh SHEPTUU HCCIEYETCs B JAaHHOM padoTe.

VTI

Ha 3akpeiThiii  TpaH3ucTOp BO3JCHUCTBYIOT HMMIYJIbChl  OTPULIATEIIBLHOM
IOJIPHOCTA MajOM JUIMTEIBHOCTH, KOTOpBIE OTKpbIBatOT ero. Ilpm stomM B
KOJIJIEKTOPHOM LIEIHU TOSBIISIOTCS KOPOTKUE MOIIHBIE UMITYJIBCHI TOKA, 3apsiKarolye

KOHJIEHCATOP C2 y g KOHTYpE BO3HHMKAET KoJieOaTeNbHBIA MPOIIECC, YACTUYHO WU
MOJHOCTBIO  3aTyXarwolIMd K MOMEHTY [pHUXOJa OYEPEOHOr0  MMITYJIbCA,
BOCTIOJIHSIFOIIETO MOTEPH.

Takoil koyieOaTeNbHBIM MPOIECC C TMEePUOAUYECKUM 3aTyXaHUEM KoJieOaHUit
UCIIOIB3YIOT, HAIPUMEP, B TEHEPATOpax yAapHOro BO30YXKAeHUS TTpU (HOPMUPOBAHUU
METOK JAJIbHOCTH B HHAMKATOPHBIX YCTPOMCTBAX PAAUOJIOKAIMOHHBIX CTaHIIUH.
Uccnenys renepatop yIapHOro BO30YXKIEHHUS, MOHO BBISIBUTH CJIEAYIOIIHNE
OCOOCHHOCTH.



[Ipy yMeHbBIICHHH JUIMTEIBHOCTH WMITYJbCOB BO30YKICHHUS aMIUTATYa
KOJeOaHU yBEIMYMBAETCS, TaK KaK KOHJEHCATOp 3apsKaeTcsi TOJbKO B TEUECHUE
OJIHOTO TIOJyTepHoJa MEPEMEHHOro HampsbkeHus. Eciam ke MMIynbCc TOKa HMEeT
JUTUTENIbHOCTh, OOJBIIYI0O OJHOTO MOJYyNEpHOJa, KOHAEHCATOp, 3apsSAUBIINCH BO
BpeMsi  TIEpPBOrO  MOJYINEpPUONa, pa3psbKaeTcss B TEUYEHHE  CIEAYIOIIETO.
CrnenoBarenbHo, 1 3G (PEKTUBHOTO BO30YXKJICHHUS KOJeOaHUN B KOHTYype HEOOXO-
JUMO, YTOOBI JUTUTEIbHOCTh UMITYJIbCa Obljla MEHbIIIE UIMTEIBHOCTH MOJylnepuoja
cBOOOIHBIX KOJIeOaHUH.

[Ippu  yBemWyeHWHM  YACTOTHI  WUMITYJIbCOB  BO30YXKIEHUS  3aTyXaHHE
KOJIeOATeIbHOTO TMPOIECCa YMEHBIACTCS, a MPU PaBEHCTBE YaCTOT CBOOOIHBIX
Kosie0aHui 1 UMITYJIbCOB BO30YKICHHE HE HAOII0JaeTCsl BOOOIIIE.

3aTyxaHue KojeOaHul B KOHTYpE MPOUCXOIUT TeM ObICTpee, YeM OOJIbIle MOTepU
B HEM.

Ha ocHoBanuu 3TOr0 MOXHO C(HOpPMYIUpOBaTH MpaBUiIa, B COOTBETCTBUH C
KOTOPBIMHU BBITIOJIHSIOT aBTOreHeparop. Bo-mepBbIX, i1 BOCIOJIHEHUS MOTEPb
SHEPTUU HE3aTYyXAIMIIMX JIEKTPUUYECKUX KOJIeOaHUN HEOOXOAMMO XOTs Obl OJIMH pa3
3a MEpHoJl COoOOIIaTh KOJeOaTeNIbHONM CHCTEME OIpe/esieHHYI0 3Hepruto. [Ipudem
JUTSL TIOJIIEP>KaHMsI TIOCTOSIHHOM aMIUIATY/Abl KOJIGOAHUM SHEprus, MmocTymnaromas B
KOHTYp W3BHE, [OJDKHAa OBbITh paBHA »dHEPrUuM moTepb. Bo-BTophix, ¢daza
BOCIIOJIHAIOIIETO TOTEPU TOKa (WJIM HAINpPSKEHUs) JOJDKHA OBITh TaKOW, YTOOBI
DHEPTUS KOJICOATEIPHONW CHCTEMBI YBEIIMUNBAJIACH.

[lepBoe mpaBuio mO3BOJSAET CHOPMYIHPOBATH YCIOBUE OanaHca aMILTUTY/I:
MOJIYYCHUE HEe3aTyXalomuX KOJeOaHWi BO3MOXKHO JHMINIbP B TOM ClIy4ae, KOTa
MIPUTOK DHEPTUH B KOJIEOATEIHLHYIO CUCTEMY M3BHE PABEH €€ TTOTEPSIM.

B aBroreneparopax yciaoBue OanaHCa aMIUIATYHA BBITIOJHSIOT CIAEAYIOIIAM
o0pa3oM: 4acTh DHEPTHH KOJICOAHWH W3 BBIXOTHOM IEMH TPAaH3UCTOpa MepeaacTcs B
€ro BXOJIHYIO IIeTb JIJISi YIPaBJICHUS TOKOM BBIXOJHOM IIEMH, YHEPTUI0 KOTOPOTO
UCIIOJIb3YIOT JIJIsi BOCIIOJTHEHHSI TIOTEPb.

B HCCIIENYEMOM cXeMe SHEPIrus u3 KOJUIEKTOPHOM e

TpaHBI/ICTopaVTI nepenaercs B 0a30BYyI I€lb B BHJAEC DJIC CAaUMOMHAYKIIWU,

HAaBOJAUMOM B KaTyIIKe L1 , MWHIYKTMBHO CBSI3aHHOM C KAaTYyLIKOU L2 E)i (¢
B3aMMOMH/IYKIUN YIIpaBiseT 6a3oBbiM TokoM Tpansuctopa V1!, uyro mpusomur
MOSABIICHUIO B KOJUIEKTOPHOM TOKE TIIEPEMEHHOM COCTABJISAIOIIEM C YaCTOTOM
KoJieOaHuil KOHTYpa.

Bropoe mpaBuiio mo3BoisieT chopMynrpoBaTh ycioBue 6ananca ¢as: oopatHas
CBSI3b, OXBATHIBAIONIAs  ABTOTCHEPATOpP, JOJDKHA  OBITH  MOJOKUTEIHLHOM.
HeiictBuTenbHo, ¢aza TEPEeMEHHOW  COCTABISIONICH  KOJUIGKTOPHOTO  TOKa

VTl

UMIYJIbCAMH KOJIJIEKTOpHOTO Toka. KonaeHcartop C2 3apsKaAeTCs, €CIM TOK W3
BHEIIHEN LIENMHA MOCTYIIAET HAa €ro IIOJOXKUTEIbHBIN 3apsKEHHBIM JJIEKTPOd, M
pa3psHKACTCs MPU TOKE MTPOTUBOIIOJIOKHOTO HAIIPABIICHUS.

Tak, nns mnomymnepuoja KoJjieOaHUM, B TEUYEHHE KOTOPOro IepeMEHHas

Ik

TPaH3UCTOPA JOJDKHA GBITH Takoi, uto6b! korpercatop C2 kontypa 3apsokancs

COCTaBJIAIOIIAd TOKA ™ ™~ KOJUJICKTOpa COBIAAAcT 110 HAIIPABJICHUIO C €I'0 IIOCTOSIHHOM



cocTaBisomeil lx= (06a Toka MPOXOJAT MO LENU: PE3UCTOP R3 ymu xonnencarop C4,

OMUTTEP — KOJUIEKTOP TpaHSI/ICTOpaVTl, KOHTYp, —Fx), HIKHHA JJIEKTPOJ
xonnencatopa C2 nomken ObITh 3apsSkEéH  MOIOKHUTENBHO, 4YTO COOTBETCTBYET
ITOJIOKUTEIIBHOMY ITOJIYTIEPUOY IIEPEMEHHOM COCTABJIAIOIIEH HANpsDKEHUsS Ha

xomuzextope Tpamusucropa ¥ 11y orpunaTensHOMy IOMyIepHOTy HAPSIKEHHUS HA €ro
0a3e, Tak Kak TpaH3ucTOp B cxeme ¢ OO mHBepTUpYeT (Da3y BXOAHOTO CUTHAJIA.

Takum oOpazom, 11t caMOBO30YKICHHsI TeHEpaTOpa HEO0X0UMO, YTOOHI (ha3a
CUTHAJIa, TOCTYIIUBIIIETO IO e 00paTHOU CBS3HM HA BXOJ| YCUIUTEIHHOTO 3JIEMEHTA
JUTsL €ro yIpaBlieHWs, ObUTa TPOTHUBOIOJIOKHA (Pa3e curHajga Ha KOJIeOATEITHLHOM
KOHTYpE U KOJUISKTOpPE TpaH3UCTOpa, T. €. OOpaTHas CBSI3b JOJKHA OBIThH
MOJIOKUTEIIBHOM.

VYcnoBue OanaHca aMIUTUTy BbIpakaercs (OpMyJiou Kp = l,rz[e B_
kodhuIMeHT mnepegaun 1enu OOpaTHOM CBsA3M, K— KOIPOUIIUEHT yCUICHHUS

Kkackaza Ha tparsucrope ¥ 1/ npu orkmouenHoii karymke L/ .
Vcnosue Gananca (a3 BbIpaxkaeTcss (GOpMYJIOH (o1 ®ve = 3607 rre Poc yyPye
(ba3oBbIe CBUIH, BHOCHMBIE LIENBIO OOPATHOM CBA3M U YCHUIIUTEIIEM.

m [IOPA /10K BBIITOJIHEHUA PABOTDI

1. Berueptuth Tabu. 47 1181 3alMCH 4YacCTOT T€HEPALIMU B 3aBUCUMOCTH OT EMKOCTH

Taonuma 47

EmkocTb koHmencatopa C2, 0] 100 510 1000‘ 10000
n®

Yacrora KOHTypa yaapHOro
BO30yxaeHus, KI'i

Yacrora renepaunu, KI'U | H3MepeHHas

pacCyHTaH-
Hasd
KOHJIEHCATOpa 2.
2. 3apucoBaTh DJJIEKTPUYECKYIO CXEMYy HCCIEIyeMoro reHepatopa (cM. puc.94),
cobparthb, MOJIB3YSICh rpaduyecKuMu 0003HaYECHUSIMU Ha CMEHHOM

nanenu87/1-01/21 cxemy ycumurens ¢ KOHTYPOM YAAPHOTO BO3GYKICHHS

B Harpy3ke, MU3MEPHUTh YaCTOTYy KOJICOAaHWU B KOHTYpE YIApHOTO BO3OYXKICHUS H
3aHECTH pe3yJbTaThl U3MepeHud B Tabm.47. 3apucoBaTh OCIHLIOTPAMMBI
3aTyXaronumx KojieOaHui.

3. CoOpatrh cxeMy aBTOreHepaTopa, JOOUTHCS €ro CaMOBO30YXKIACHUS, HCIOIb3YS
KOH/IEHCATOPbI, HOMUHAJIbHBIE €MKOCTH KOTOPBIX IPUBEACHBI B Ta0. 47.

4. VI3MepuTh U paccuuTaTh 4YacCTOThI F'€HEpaIu, 3aHOCS pe3yJIbTaThl B Ta0I. 47.



5. OHpeI[eJ'H/ITI) MHUWHHUMAJIBbHBIC HaIIps’KCHUA HCTOYHHKA KOJIJICKTOPHOI'O

MATaHUS Ex M COIPOTHBICHUA pesucTopa Harpy3ku R4, mpu koTopeIx TeHepaTop
coxXpaHsieT paboTOCIIOCOOHOCTD.
6. BBISICHUTH BIUsSHUE KOHJICHCATOpA C5 Ha MapaMeTphl KoJIeOaHH.

» METOAMYECKUE YKA3AHUA

1. Tlpu BomonHeHnu paboTel  ucmodp3ytor: RI =51 kOM: R2 = 100w,
R3 = 1000m,R4 = 22 xOm (mepeMeHHblit); €1 = 0,01 mx®d €2=100 y 510 n® 1 y 10u®,
€3==C4=0,022 ux® ¢5=100 u 510n®; L/ u L2—¢wunabTp 4! (BBIBOJIBI KATyIIKH L2
MpUNasHbl K INTBHIPSAM, a KaTymikal/ uMeeT THOKHE BBIBOABI C OJHOIOIOCHBIMH
BUJIKaMU Ha KoHIIAX); VT!/—rtpan3uctop KT361A; mepembIuky.

2. IIpu cOopke cXeMbl YCWIMTENIS C KOHTYPOM YIApHOro BO30YyKIECHUA
VCTIONIB3YIOT: R2, R3R4.C2.C3,C4 L2 BBIBOAKBI KATylIKH L! He noakmouaror), V7!, raesna !
1 X23aKOpauyMBarOT NEPEMBIUKOM.

3. Jlnsg nuTaHus CXEMbl Ha BBIXOj€/H2ycTaHABIMBAIOT MOHBCTEeHIAa HaNpsHDKEHHE
10B u nmonaroT ero, co0Mroas MoasIpHOCTh, K THe3AaM «—Ex» X6

4. Ilepexmtouarenu rrou U r3d «Jnamazon» mnepeBoAsT B MOdokeHHE «100 k>
ycTaHaBIuBaroT peryistopom E37 «Hacroray Ha BBIXOJE I'11/ TI0 YM CTEHJA YACTOTY
UMITYyJIbCHOM TocnenosarenbHocTd 10 kI'w, 11 4ero nepeBosT NEpeKIodaTeNnu YM
B mojoxkeHue«0 kl'w»  yp — B monoxkenue «UMy», a tym6nep «UM-I'3U» — B
noynoxenne «I'3Y». VYcTaHaBIMBAOT peryiasTopamu rrnu  «JIUTEeNbHOCTE» U
«AMIIIUTYAa» MUHUMAQIbHYIO JUIMTEIBHOCTh M MAaKCUMAJbHYIO aMIUTATYILY
BBIXOJHBIX HMITY/IbCOB. IIOKIIOUAIOT 777/ 3aKUMOM € W »K BepXHEMY TIHE3JY
JUId YCTAaHOBKM KOHJAEHcaropaC/, a 3aXHMOM ¢ L»— k HIDKHEMY. Bxon
ocrsuiorpada noakIovaroT K THE3Y B3 aBoBOom« L »— K THE3y X9,

5. Ilpu MakcuMaJbHOM CONPOTHUBJICHUU pe3uctopaR? mosiydaroT Ha DJKpaHe
ocuuiorpada OCUMIIOrPaMMBbl 3aTYXAKOIIMX JIEKTPHYECKUX KOJIEOaHUI B KOHTYPE
npuC? =0  (konmeHcaropC2He yCTAaHABIUBAIOT, €ro (YHKIMIO  BBIOJHICT
cyMMapHas mapasuTHas eMKocThC:). CreayeT yOeauThCs, YTO NMPH YMCHBIICHHH
CONPOTHBIIEHHsT pe3ucTopa RY3aTyxaHue KoneGaHMil B KOHType NPOUCXOIUT
ObICcTpee, T. €. YBEIIMYMBAIOTCS MTOTEPU DHEPTHH B KOHTYpPE, TaK KakK 3TOT PE3UCTOP
BKJIFOYCH TapaJIeIbHO KOHTYPY M OTOMpaeT TeM OOJBIINYIO0 dHEPTHIO, YEM MEHbIIE
ero compoTuBieHne. Ha koHel, mpu HEKOTOPOM COMPOTHUBICHWUHU pe3ncTopa R4
KoJie0aTeNbHBIN MPOLECC B KOHTYPE BOOOIE HE BO3HUKAET, T. €. KOHTYP CTAaHOBUTCS
arepuoaNYECKHIM.

6. Ilpu m3MepeHUM YacTOThl KOJCOAHWW, yBENWYHMBAs 4acCTOTy I774, JOOWBAIOTCA
TaKOTO €€ 3HAYeHHUs, MPU KOTOPOM MEXKIy JBYMs OJMXKaWIIUMH HMIYJIbCaMU
BO30YXKJICHUSI OKAXKETCA JECATh IMOJIHBIX MEePUOAOB KoJieOaHUM. 3aTeM H3MEPSIOT
YaCTOTy BBIXOJIHBIX HMIYJbCOB Iy (OHA paBHA 4YacTOTe I3Y) U YMHOXKAIOT
pesyabTat Ha 10.

7. TloouepenHo BKJIIOYAsi KOHJAEHCATOPHICZpa3nMuyHON €MKOCTH U U3MEpSsl 4acTOTy
3aTyxaroumx KoyieOaHuM, cienyeT yOeauThCs, YTO C YBEJIMYEHHEM E€MKOCTH OHa
yMeHbIaeTcs. YacToTy konebaHui pacCYuThIBaIOT 110 opmysie (48).



8. IlonHast mapa3uTHasE €MKOCTb, COCTOSIIAsI U3 COOCTBEHHOM €MKOCTH KaTylIKH Cr,
€MKOCTEeM MOHTaxa C« KOAaKCHaJIbHOTO KalOess Ul MOAKIIoUeHus ocuuiuiorpaga Cu
BXOJIHOU eMKocTH ocriuiutorpada Cexoewcocrapisier € = Co + Cu + Ci + Cox ot MOKET
OBITh OIpesieTieHa U3 CUCTEMbI YPaBHEHUI

fcamo = fp= 1/(2n+/ L2Cs }; .
o = fi=1/(2a/L2 (C; + C2)).

IIpu pemiennn 3TOM CUCTEMBI YPABHEHUM MOJIy4alOT CIEAYIONIEE BRIPAKEHUE
IS pacyeTa MOJTHOM Mapa3suTHON eMKoCTH C: yepe3 n3MepeHHbIC 3HAYCHUS YaCTOT
KOJIEOaHUI 1 U3BECTHYIO EMKOCTh KOHJIeHCAaTOpaC?

Cz = [RC2/(f} — %)

9. Ilpu cOopke cxembl IeHepaTopa CXeMy YCHJIUTENs IOMOJHSIOT PE3UCTOPOMRI,
KoHJeHcaTopoM C/u  KaTymkoii L/ (BbIBOABI KaTyIIKu L/ GpuiabTpa Z! BKIIOYAIOT B
COOTBETCTBYIOIIME THE3/1A).

Ecnu reneparop He BO30yKIaeTcsl, MPOBEPSAIOT BBIIIOJIHEHUE YCIIOBUS OanaHca
(a3, TOMEHAB MeCTaMU BBIBOJIbI KaTyIIKH L1, 3aTeM yCTaHaBIMBAIOT KOHAEHCATOP
C5= 100 n® (gpy €2=100 n®) y y6exmaAIOTCA B €ro BIMSHMM HA YacTOTY
reHEPALH.

To xe noBTopsArOT Npu €5="510 n®.

10. YMeHbIIas HanpsyKeHUE UCTOYHUKA ITUTAHMSA £« M3Mepsas 10 #B BBIXOJHOE
HANPSsDKEHUE I'H2, OTPEIEINISIOT, IPY KaKOM HAIpPsDKEHUW MUTAHUS POUCXOIUT CPHIB
reHEepaLHH.

3arem, yBeIM4YHMBasi HArpy3Ky (YMEHbIIAsi COMPOTHUBIICHUE PE3UCTOPA R4),
OTIPEIETISIOT, IPU KAKOM COTIPOTHBIICHUU HATPY3KH MPOUCXOAUT CPHIB TEHEPAINH
(conportuBnenue pezucropa R4 uamepsotr ABO).

KOHTPOJIBHBIE BOITPOCHI

1. KakuMu mapameTrpamMu CXeMbl OMPENesIeTCs 4acToTa KOoJeOaHul B KOHTYpE
YAapHOTO BO30OYKICHHS?

2. TloueMy ¢ yMEHBIIEHWEM IJUTEIHPHOCTH HMIYJIbCOB BO30YXKICHUS
aMIUTATY/a KoJieOaHui B KOHTYpE yBeJIUYHUBaeTCs?

3. Kak Moxer ObITh H3MEHEH OallaHC aMIUIUTy] B HCCIEIyeMOW CXeMe
aBTore’eparopa?

4. KakoB (puznueckuii cMbici OanaHca ¢az?

5. Kak Biuset conpotusienue pesucropa R4 na amnuryny koneGanuii?



JlabopaTtopHast pa6ora Ne 5
UccaenoBanue RC-reneparopa
[fens pa®oOTHl — WH3yYECHUE MPHUHIMUIA JEHCTBUA JIBYX- KacKagHoOroRC-

reHepaTopa; ONpEJe/ICHHe YCIOBUH €ro CamMOBO3OYXKICHHS U  IOJYYCHHUS
MUHHMAJIbHBIX HEJIMHEWHBIX HCKaXCHHUH BhIX0qHOTO curHaia (puc. 100).

? —0

—fl(

—07

Puc. 100

IHosicHeHus. RC-TeHEPATOPBI IPUMEHSIOT  TJIABHBIM o0Opazom Hns
PAIMOTEXHUYCCKUX M3MEPEHUH B AMana3oHaX 3BYKOBBIX W YJIbTPa3BYKOBBIX YaCTOT.
Ha 5TMX uyacTtoTax OHHU II0 CPABHEHHIO CLC-TeHeparopaMu O0IaJaroT CYIIECTBEH-
HBIMH  TPEUMYIIECTBAMH, TIOCKOJIBKY Ha 3BYKOBBIX YacTOTaX  dJECMEHTBI
KOJIeOATEIbHOTO KOHTYypa TOJIYYarOTCS TPOMO3IKUMHU (TIPEKIE BCETO KaTyIlka
WHJIYKTUBHOCTH) U HECTAOWJIBHBIMU, YTO OMNpEAeNsieT HHU3KYI CTaOMUIBLHOCTH
4acTOTHI reHepupyemMoro curHaia. Kpome toro, B LC-reHepaTopax 3aTpyaHEHa, a B
HEKOTOPBIX CIIy4asiX HEBO3MOKHA MEPECTPOIKA YACTOTHI BEIXOHOTO CHTHAJIA.

RC-renepatop (puc. 101) cocToMT H3 YCHIUTENsS 3BYKOBOW YacTOTBI C
ko3 dunreHToM ycriIeHus Ku  (Ga3oBbIM CIABUTOM M  CBS3BIBAIOIICH BBIXO/I
YCUJIMTENSA C €r0 BXOJIOM IIEIH TOJOKUTEIIbHOM 00paTHOU CBS3M ¢ KO3 PHUIIMEHTOM
nepenaun B 1 (Ha3oBbIM CABUTOM e, CXeMa YCHIIUTENS, KaK M cXeMa b-1enu, MOXKET
OBITH JTFOOOM, HO HEM3MEHHBIM OCTAeTCs 00IIee TPEOOBaHKE, BBITIOJIHEHHE KOTOPOTO
MO3BOJISIET TIOJIYYUTh CHHYCOUJAIBHBIA BBIXOJHON CHUTHAII. TEHEpamus JTODKHA
BO3HMKAaTb M MOAJEPKMBATLCSA HAa OJHOW-EIMHCTBEHHOM 4YacToTe, Il KOTOPOM
BBITIOJTHSIIOTCSL  YCJIOBUSL caMOBO30YkaeHusiAf= 1 (ycnoBue OanaHca aMIUIUTYN)
1 P+ @ = 27 (ycrioBue OamaHca (a3z). OCOOEHHO INHMPOKO PACIIPOCTPAHEHBIRC-
reHepaTopsl ¢ MoctoM Buna (puc. 102), npeacTaBisioiuM COO0M YeThIPEXTUICUHA
MOCT TIEPEMEHHOTO TOKa, JiBa IUIeYa KOTOPOTO COJEp)KAaT YacTOTO- 3aBUCUMBIC
AJIEMEHTBI, a JBa JPYTUX COCTOAT M3 pe3ucTopoB. CyIIECTBYET €IWHCTBEHHAS
4acToTa, Ha KOTOPOI MOCT OaTaHCUPYETCs. DTy 4aCTOTy ONPENETSIOT 1Mo hopmyIie

fe = 1/(27~+[CIC2 (RT + R2) (R3 + R4) ). (49)



Ha uacrtore /«koaduimenTsl nepegaun JIeBOM U MpaBOil BeTBEl MocTa
OJVMHAKOBEI ¥ PAaBHBI /3, a pa30BBIA CABHUL

K(ch Bbix
(POC
A
Puc. 101.
v 0
4 Uﬁb.u’
R1
[]/?8
R2 v
% B bx /U5
A b
R3
2 []/?7
:[ R4
Puc. 102.

MEX1y TOJABOJAUMBIM K MOCTY BBIXOJHBIM HanpsxkKeHHEM UsxTeHepaTopa U €ro
BXOJHBIM HaNpsDKeHUEM Yux, TEHCTBYIONIMM Ha BBIXOJE MOCTA, PAaBEH HYJIIO.

[Ipu maneniiemM OTKIOHEHWH YaCTOThl CUTHAJIA BBEPX WJIM BHU3 OTHOCHUTEJIBLHO
YaCTOTHI /« Ha BBIXOJIC MOCTA MOSBIISICTCS CUTHA ¢ ()a30BBIM CABHIOM OTHOCHUTEIIBHO
BXOJHOTo curHana Ha +90°, Moct Buna BRC-reHepatopax HEMHOTO PaccTpamBaloT,
YBEIUYUBAs  CONMPOTHUBJIEHHWE  PE3UCTOpa R8(MIM  yMEHbIIAs  CONPOTHUBJIICHUE
pesucropa k7). B atom ciyuae Hanpsbkenue UaGonbiue HanpsokeHns Us a BXOHOE
HAIPsHKEHUE YCUIUTENS MpeAcTaBiser coboi pasHocTh Vs=Usi—UsYuurpisas, uro
Ha 4vacrore /*manpsokenueUa comamaer 1o (ase ¢ Hanpsokenuem Usisero
ncnob3yroT A cozaanus [10C, a HeCkoMbKO MeHbIIee HanpsiKeHue Us— st OOC.

B cxeme, mokazanHoii Ha puc. 100, RC-peTBb MOcTa BrHA, MO KOTOPOU Ha BXOJ
yeuurenas (0asy Tpamsuctopa V7T/) mocrtymaer curHan!lOC, cocTouT M3
kouzgencaropa €/ uC?upesucropos RI,R2, R3y R4.[lapamiensHo  pesuctopy R4 1o
IIEPEMEHHOMY TOKY BKJIFOUEH PE3UCTOp K5, a HM>KHEMY Ijieuy RC-BeTBU MocTa Buna
— BXOJTHOE COMPOTHBIICHHE X TpaH3ucTOpa V7!

Pe3uctopnas  BeTBb,IO KOTOpPOM HA  BXOJ  yCHUIUTENS  (AMHUTTEP
TpaH3ucTopaV7!) MOCTyMaeT HECKOJIbKO MEHBIIHHA MOAMILIMTY I CUrHaI OOC,cOCTOUT
U3 PE3UCTOPOB R7 U RS.

JIByXKacKaJHbId YCHJIMTEND BBINOJHEH Ha TpaH3ucTopax V71uV72, BKIOUEHHBIX
no cxeme 03.CrenoBaTeabHO, MOJHBIN (ha30BBIM CABUT OT 0a3bl TpaH3uctopaV’! 1o
KOJJIEKTOpa TpaH3uCTOpa V72 COCTABIISIET 360°., Moct BuHa Ha wyacToTe fxHe maer
¢asoBoro cnaBura, mostomy curHan Ussgermsercs curaamom !10Ca  curnam Us—
curHaiiom OOC.



B xackag Ha TpaH3uctope V72 BBeAEHA JIONOJHUTENbHAs BHYTPHUKACKAIHAS
OOC, curnan kotopoil oOpa3yercss Ha pe3uctopeR/2. Pe3uctopRl3 CiiyXUT
Harpy3koi reHepatopa. KonpeHcatopsl C3uC4 paznenurenshbie.  I[locTostHHOE
PSKUMHOE HANpsDKCHHE IOCTyHaeT Haba3y TpaH3ucTopaVTIic pe3ucTopar4depes
pe3ucTop R3. Tak ocnabisroT BIUsSHUE 0a30BOT0 JIeauTeNs HaRC -BeTB, MocTa BuHa.
MuHuManbHbIe HEIMHEMHbIE MCKAXXEHUSI BBIXOJHOIO CHUTHala II0Jy4aroT IIpU
OJIMHAKOBBLIX HOMHHAJIAX PE3UCTOPOB U KOHIEHCATOPOB RC-BeTBU MOCTa BuHa:

Rl + R2=R3+ R4R5/(R4 + R5) = R; C1=C2=_C.
B aToM ciryuae reHepaTtop Bo30ykKIaeTCsl Ha 9acTOTe
fo = 1/(27RC).

DneMeHThl Pe3UCTOPHOM BeTBU MocTa BuHa BBIOMpAIOT B COOTBETCTBUU C
BeIpaXeHueM 0,5 R8 = (1 +-A)R7 ~ rpeA — 4YacTb CONPOTUBIEHUSA, HA KOTOPYIO
HEOOXOAMMO  YBEIMYUTHb  COINPOTUBJICHHE  PE3UCTOpA R7,  YTOOBIIOIYYUTH
HeoOxonuMbli pazbanmanc mocta. OObUHO .A=0.01-0.1., Koaddumuent ycunenus
ycunarens npu A = 0,01 qomken npessimatk 900, a mpu A =0, — tompko 90. JInmb
MpU TaKUX 3HAYEHUSX Kod(DPuIUeHTa yCUICHUS HAIMpPsSHKEHUS YCUIIUTEIh
MIPEBPATUTCS B TEHEPATOP.

OOGBIYHO YacTOTa RC-TEHEPATOPOB IUIABHO IMEpEeCTpauBaeTCs B TMpeaesiax
3aIaHHOTO  JIMamas3oHa, JUIsi 4Yero HCHOJB3YIOT  CIBOEHHBIE IE€PEMEHHBIE
PE3UCTOPBIRZU R3 MM CABOEHHBIM OJIOK KOHIEHCATOPOB MEPEMEHHOW eMKocTH C/
u C2, HO B 9TOM ciy4ae TpaH3uctop V7! momxeH ObITh 00S3aTEIBHO MOJIEBBIM.

JIOoCTHRUMBIHKOI(PUIIMEHT HETMHEHHBIX HMCKAKEHUH B PacCMOTPEHHOMRC-
reHepaTope MpH TIIATEIBHON ero peryiupoBke paseH 1 — 2%.

Hepenko B KkadecTBe pe3ucTOpa RS UCHONB3YIOT TEPMHUCTOp — MpHOOD,
CONPOTHUBIIEHUE KOTOPOIO OINPEAEISETCS NPOXOMAIIMM TOKOM H, CIIEIOBATEIbHO,
paccenBaeMoOl MOIIHOCTBIO. [Ipy yBenWYEeHMHM aMIUTUTYAbl BBIXOJHOTO CHUTHaja
TE€HEPATOPA TOK YEPE3 PE3UCTOP RS yBENMUMBAETCS, a COMPOTUBIIEHHE. yMEHBIIAETCH,
yto yBenuuuBaeT rryomny OOC u CcHWXaeT yCWIeHHe, Tak Kak Kod(hdUIMEeHT
nepenaunn  nenu OOC p=R7/(R7 + R8). Takum  obpasom, HemuHeiiHas ~ OOC
CIOCOOCTBYET CTAOWUIM3ALMKM AMIUIATYAbl BBIXOAHOTO CHUrHajda M OJHOBPEMEHHO
yMeHbIIaeT KO3PPUIMEHT HETUHEHHBIX NCKaKEHUH.

Iopsinok BbINOJIHEHUS PA0OTHI

1. Berueptuth Tabn. 49 u 50 qis 3anvcu pe3ynbTaTOB U3MEPEHUH, pacueToB U
PEKUMOB TIO TIOCTOSTHHOMY TOKY.



TaOnuma 49

EMKOCTL KOHAEHCATOPOB 1000 n® [ 0,01 mxd| 0,033 0,1 Mk®
Cl'= 2 MkD
Yacrora redepauun, Kl'u, 1
npu-R2 = R3, kOm
3
10
AMNIHTYA HEHCKa>XeHHO- 1
ro cursiana, B, npu R2 =
= R3, kOm 3
10
Yacrora reHepaunud pac- 1
yerHasi, Kl'u, npu R2 =
= R3, kOm 3
10
Taonuma 50
re3jio X3 X4 X5 X7 X8 X9 | w—Ex*

Hanpsxenue, B l

2. 3aprcoBaTh AIEKTPUUYCCKYIO CXeMy HcclieayemMoro reHepatopa (cMm. Puc. 100)
u cobpaTh ee, TMOJB3YysACh TIpapuUYecCKUMH OO0O3HAYCHHSIMH HA CMEHHOM
naHesm87J1-01/23.

3. 3mepuTh 4acTOThl TEHEPAIIMHA U MAKCUMAJIbHBIE AMIUIATYIbl HEMCKAKEHHOTO
CUTHAJIA TPY BKJIFOYCHUH PA3JIUIHBIX DJIECMEHTOB CXEMBbI, IPUBEACHHBIX B Ta0. 49, n
3aHECTH Pe3yJIbTaThl B 3Ty TaOIUILY.

4., PaccunTaTh 4YacCTOThI TEHEpalWH, MOJb3ysIch Gopmyson (49), 3aHecTn
pe3yabTaThl pacyeToB B Ta0J. 49 U CpaBHUTH UX C KCIIEPUMEHTAIBHBIMU JaHHBIMHU.

5. CHAThP W 3apuCOBaTh OCHMWJUIOTPAMMBI HANpPsDKCHHH B THE3aX CXEMBI,
U3MEPUTHh TIOCTOSHHBIE COCTABJISAIONIME HAMPSHKEHWH W 3aHECTH Pe3yJIbTaThl
u3Mepenuii B Tad:. 50.

MeTtoanuyeckue yKa3aHus

1. [Tpu BeIMOTHEHUU PaOOTHI UCTIONB3YIOT: /= 2 KOM;

R2=R3=1,3 u 10 kOm; R4 =24 kOM;R5 =24 kOM;R0 = [=20k0Mm; R7— 1,2 kKOM;R8=10 u
22 kxOwm (06a pesuctopa nepemennbie);R/= 51 kOm;R/0=51 kOm;R1/=3,9 kOm;

RI2= 510 Om; R/3= 15 kOm; C/=c2= 1000 nd, 0,01, 0,033 u 0,1 mxd;cs=C4= 20
MKD; VI uVT2 —1paH3uCTOPBIKT361A.



2. YcTaHaBaMBalOT Ha BBIXOAE //72 IO W3MEPUTENI0 BBIXOAA #B CTEHAA
HanpsbkeHue 12 B, i yero nepeBoAsT NepeKIovaTelb Z8 B MOJOKEHUE «[H2 25 By 1
IMOJIKJIFOYAIOT 3aKUM / /12 «—»K THE3QYX//.

3. st BO30YXKIIEHUS CXEMbl PYUYKYy pe3ucTopalkémoBOpayMBalOT IO YacOBOM
CTpEJIKE OO0 YyIopa, YTO COOTBETCTBYET €r0 MaKCUMaJIbLHOMY COIPOTHUBIICHHIO.
CHauaja WCIOIL3YIOT PE3UCTOPRS =22 kO, mojydas BBIXOAHOE HAIPSIKEHHUE
TEHEpAaTOpa, HEJIUHEWHBIE HMCKAXEHUS KOTOPOrO  MAJIO3aMETHBbI, a 3aTeM
pe3uUCTOp RE = 10 kOm

4. st HabmronmeHuss (oOpMBI  BBIXOAHOTO HAMPSDKEHUS —BXOAocHuLIorpada
MOJIKJTFOYAIOT K THE3My 1, a BBIBOJ ¢ - »— Kk rHe3my X /0.
5. JIns u3MepeHuss 4acTOThl BBIXOJHOTO CUTHaja TymoOiep «IM-I'3U»gactoromepa

YM TEPEKITIOYAIOT B nojoxenue «UYMy», nepekimtouaresib UM — B nonoxenue «100
k['» (3arem ero mepeBOAST Ha JApPYTrHUe JAuamna3zoHbl), a M/ B—-a nonoxenue «UMy».
Bxon yacroromepa “I» moxKTI09AIOT K rHe3ny X9, a saxxum« L »— Kk re3ay X6.

6. 3arem ciemyeT yOemUTHCs, YTO YMEHBIIIEHUE COMPOTUBIICHUS PE3UCTOpa RS HE
TOJIBKO YMEHBIIAET aMIUIUTYAY U HEJTMHEWHBIE UCKAKEHUS BBIXOJHOI'O CUTHAJIA, HO U
U3MEHSIET €ro 4acTtoTy. MI3MeHeHHne 4acTOThl B 3TOM Cliydae OOBSCHAETCS TEM, YTO
ryouHa OOC cka3pIBaeTCs Ha BXOJHOM COIMPOTHUBICHUM TEPBOTO Kackajaa
reHepaTopa, KOTOPOE IIYHTUPYET HUIKHIOIO YacTh IOJIOCOBOr0 (DUIbTpa IEHU
MOJIOKUTENBHOW 0OPATHOM CBSI3H.

7. TlocTosiHHBIE COCTaBJIAIONIME HAIPSHKEHU B CXEME T'eHepaTopa B PEKUME
TEHEPALUU U3MEPSIOT ABM2 gga npenenax «50 B», «10 B», «d B» «1 B»p«0,5 B».

KoHTpoJbHBIE BONIPOCHI

1. Kak BbIMONHAIOT YycioBus OanmaHca ¢da3 U aMIUIUTYl B HCCIEAyEeMOM
reseparope?

2.  KakoB npuGnu3uTenbHbI KOADPUITMEHT YCUTICHUS HAMIPSIKEHUST yCUITUTENsS 06€3
oOpaTtHoOM cBsI3U?

3. Bo ckonpko pa3 Hajgo0 HU3MEHUTH COMPOTUBJIICHUE PE3UCTOPOBR2U R3, YTOOBI
4acToTa FeHepaly yBeaudmiach (ymeHbimiach) B 10 pas?

4. B ueM COCTOMT CTaOWJIM3UpYIOLIEE JEUCTBHE TEPMHUCTOPA, BKIIOUEHHOIO
BMECTO pe3ucTopa Rs?

5. Kak m moyemy m3meHHTCS (GopMa BBIXOAHOTO HAIPSOHKEHHUS TEHepaTopa MpH
OTKJTFOUCHUH KOHJICHCATOPA C2?



JlaGopaTopnas padota Ne 6

HccnenoBanue reHepaTopa Nujioo0pa3sHoOro HampsizKeHust

[{enr paGoThl —  W3y4YeHHE TMPUHIMUIA JCHCTBUS  reHepaTopa
HIO00PAa3HOr0 HAMIPSLKEHUS CO Cleasiei cBsa3pio (puc. 111).
o
A7 ~ky
e | .
I — |

o/

x|t

Puc. 111

Iosicnenusi. ['enepatop nWI000pa3HOTO, WM JHMHEWHO W3MEHSIONIETOCH,
HANPSDKEHUST CIYKUT 11 (pOpMHpOBaHHS TMEPHOIUMYECKONW TOCIEI0BATEIBHOCTH
UMITyJIbCOB MUTI000pa3Hoi (Qopmbl. BpemeHHas amarpamMma BBIXOJHOTO CHUTHasa
reHeparopa JMHEHHO HapacTalolIero OTPULATEIILHOTO HAINpPSDKEHUs IOKa3aHa Ha

puc. 112, a. DTOT cUrHaI XapaKTepU3yeTcs CIEAYIONMMU OCHOBHBIMH
a)
Uny

E/R

i -

T 2T 3C 4T 5t t

Puc. 112
napaMeTpaMu: JUIMTENLHOCTRIO padouero /»u obparHoro 7 xona, mepuogom’ =



=T,+Toum wacrorot /=!/T ciemoBannss MMIyIbCOB, a TaKkKe AMIUIMTYIOM
nI000pa3Horo  HampspkeHUs Vs OCHOBHBIM — TpEOOBaHHWEM, TPEIBSIBISIEMBIM K
NUJI000pa3sHOMY HAMpPSHKEHUIO, SIBISIETCS JMHEHHOCTh €r0 M3MEHEHHS BO BpeMs
pabouero xojaa, Tak KakK TOJbKO JIMHEHHOE HaMpsHKEHUE MO3BOJSET MOJIYYHTh,
HaIMpUMep, MOCTOSIHHYIO CKOPOCTh PA3BEPTKH JIEKTPOHHOTO JIyda B ociusuiorpade.
B npocreitmem cinyuae (puc. 112,0) nunooOpazHoe HanpsbkeHue popMupyeTcs
npu 3apsne KoHaeHcatopa ¢ OT HMCTOYHMKA IIOCTOSIHHOTO HaIpshKeHUs £ yepes
PE3UCTOP X M TMEPUOJUYECKOM €T0 paspsle INpPHU 3aMbIKAHUM KirodaX. BeIxomHoe
HalpsDKEHUE  TaKOTO  TEHepaTropa  HEJOCTaTOYHO  JUHEHHO, TaK  Kak

KOHZIeHcaTop C 3apsukaercs TokoM /« = (E—Ud /R, ymenplmaromummes o Mepe 3apsja.
Tok W  HanpsoKeHWE — 3apsAja  KOHJEHcaropa  ONpeNelsior  mogop-
mymam le=Ee™""/R; Uc=E(l—e™"") rpee~27— OCHOBAHHE HaTypajabHOIo
jorapudma, / — BpeMs, 7= RC — II0CTOSHHAs BPEMEHH 3apsTHOM TN,

KpuBble, M0 KOTOpPHIM HM3MEHSAIOTCA TOK 3apsja W HaIlpshKEHHE KOHAEHcaTopa,
Ha3BIBAIOT dKCITOHEHTamMu (puc. 112, B).

JI1st mosmy4eHusi CTpOro JIMHEWHOTO MUJIO00pa3HOro HaNpsKEeHUs HEoOXO0IUMO
3apsKaTh KOHAEHCATOP TOKOM, MOCTOSIHHBIM B TE€YEHUE BCEr0 BpeMEHHM 3apsna. Tak,
3apA] ¢ KOHAEHCATOpa U HalpshkeHue U Ha ero 3JeKTpoAax CBS3aHbl MEXIY CcOOOi
CJIEIYIOLIUM COOTHOIIEHUEM:

g=au, (50)

rapeC — eMKOCTb KOHAEHCaTopa.
Pasnenus neByro u mpaByro dactu dopmyisl (50) Ha Bpems f. mepenuiieM ee B
PUPAIECHUSX:

Ag/At= CAU/ALt.

JleBass yacTh ypaBHEHMsI TMpEACTAaBIsET cOO0OM TOK 3apsma, a TmpaBas —
IIPOU3BEICHUE €MKOCTH KOHJIEHCATOpa Ha CKOPOCTb M3MEHEHUs €ro HalpsKCHUS,
T.C.

I.=CAU/At. (51)

U3 dhopmynet (51) ciemyer, uro HampspKEHHE KOHACHCATOpa OyIeT M3MEHSATHCS
CTPOTO JIMHENHO, €CJIA 33 Ka)XIbli PAaBHBIM MHTEPBAJ BPEMEHU A/ OHO U3MEHUTCS HA
ONIHY M Ty e BEeIMUHHy AU, T. €. He0OX0aMMO, 4To0bI AU/Al=const. 1o BO3MOXKHO B
TOM Clydae, €CM TOK 3apsaa KOHAEHCAaTopa He U3MeHsercs, T. e.’c¢= st Takoii
MNPUHLNN TOJY4YEHUsI JIMHEWHO W3MEHSIOUIErocsl HAIMpsSKEHUs WCHOJIb3YIOT B
OOJBIITMHCTBE TEHEPATOPOB MIJIO00PA3HOTO HATIPSIKEHHUSI.

B nanHoit paboTe wuccienyercs reHepaTop MHUIO00pPa3HOro HAMpsHKEHUS CO
crepsimeit cBa3pto (cM. puc. 111). PaccmotpuMm ero paboTy HauumHas ¢ MOMEHTA,
KOT/Ia 3aKOHYMTCS MMITYJIBC YIPABJICHUS M KOHJEHCATOP ©F MMOJHOCTHIO Pa3psaIuics
TOKOM paspsizaa /s uepe3 HaChIIIEHHBIA TpaH3ucTop V7/. OTOMYy MOMEHTY
COOTBETCTBYET TOUKaa Ha BPEMEHHBIX AHarpaMMax, MNoKa3aHHbIX Ha puc. 113, a—0.



a ,’I U.cr ,

X

1 17
0) Ugyx b

Cpa3dy mocine MoMeHTacTpaH3ucTop'’/3akpoeTcss ©  HayHETCS  3apsij
KOHJIeHcaTopa“JToKOM /+ B pe3yibTaTe YEro HAINPSKEHNUE HAa €r0 BEPXHEM JJIEKTPOJC
YBEIINUNTCS (puc.113,2. Hexkotopoe BpeMsl (uuTepBanab—puc.113, )
TpaH3UCTOP V72 OyIET 3aKPBIT, TAK KaK HAMPSHKEHUE Ha
€ro OMHUTTEPE, BHI3BAHHOE TOKOM TMOI3apsaa KOHIeHcaropa 7 4aCTHYHO
pa3paaMBIIETOCS NpH (HOPMUPOBAHUM TNPEABIIYIIETO PabOYEro Xona, MPEBBIIAET
HanpsbkeHue UcHa ero 6ase.

B MOMEHT ?HanpsbkeHue U cscTaHer OobIIIe HaIPsKEHUS Ha
pesucTope K9 TpaH3ucTop V72 OTKpOeTcs M TepeiieT B AaKTHBHBIH pPEXHM, IpH
KOTOPOM HaIpsKEHHUE Ha €r0 AMUTTEPE MOBTOPSIECT HANPsHKEHUE Ha KOHJIeHcaTope C3.
BrIxoiHOE HaIpsKEHUE CXEMbl CYMMHPYETCS ¢ HAMPSHKCHHEM 3apsHKEHHOTO MOYTH
710 HANpsHKCHUS MCTOYHWKA L« KOHIEHcaTopa C2.IMI03TOMY HaNpsDKCHHEB OOIICH IS
anona Y Plpesucropa R KoHIeHcaTopa C2 TOUKE CXEMBl CTAHOBUTCS — OOJIbIIE
HanpsoKeHns "« Ha 3HaYeHHMe BBIXOAHOTO HampsokeHms. Jlumox ' D! 3akpoercs M B
TEUEHHE BCEro BpeMeHU (POPMHUpPOBAHMS JTMHEHHO HAPACTAIOIIETO OTPHUIATEIBHOIO
HampspkeHust  Oyzaer  3akpbIT. [lpm  3ToM  KoHaeHcarop C43apspkaercss 1o

uenu: +£«(kopmyc), €% k2, C2komnekrop — smutrep’ % ~FxTok 3apsma KoH-
JeHcaTopa C3TOYTH HEe M3MEHSETCS, TaK KAaK HANpsSKEHHE HA BEPXHEM BBIBOJE
pesucropa’?ciequT 3a HanpsHKeHHeM UcHaero HWXKHEM BBIBOJE, T. €.

HaIpsDKEHUE Ha Pe3nCcTope RZ B TEUEHUE BCEro BpeMEHU (DOPMUPOBAHHS TaKKE HE
u3Mmensiercs. CrenoBareiabHO, KOHIEHcaTop C73apspkaeTcsl MOCTOSIHHBIM TOKOM, a
HaMpsHDKEHUE Ha HEM HApacTaeT Mo JIMHEHHOMY 3aKOHY.



Hekotopoe cHmwKeHUE HampspKEHWS Ha pe3ucTope *“um Toka 3apsiaa /- Bcexe
NPOMCXOOUT  MW3-32  YacTMYHOrOpaspsga  KOHJAEHcaTopa C2 TOKOM  3apsija
KOHJleHcaTopaC3. EMKOCTh  KOHIEHcaTtopa Cf MeHbIIe eMKOCTH KOHeHcaTopaC?
KOTOPBII TO3TOMY pa3pspKaeTcsi HE3HAUYUTENbHO W HE BIMSET Ha JIMHEHMHOCTD
BEIXOJHOTO HANpsDKeHMs reHepatopa. B  moment¢ (Puc. 113, a) guepennoii
MMITYJIbC YIPaBICHUSI OTKpoeT TpaH3uctop 7/no HaceimeHus (cMm. puc. 111) u
KOH/IEHCATOP C3 OBICTPO Pa3psiAUTCS dYepe3 Hero Mo4Td 10 HyJs, T. €. Oyner
chopmupoBan  oOpaTHbI X0  TMI000pasHoro  Hampspkenus. Ilpu  5TOM
KOHJICHCATOp C2TOA3apSIAUTCS /10 TIePBOHAYAIBHOTOHAINIPSHKEHUS 1m0 memu: 1 Fx
(xopmyc),k3, €2,V DI —EwYem MeHBbIIE €MKOCTh KOHAeHcaTopa“’TeM OBICTpee OH
BOCCTAHOBHT 3apsiIl.

ITopsinok BbINMOJIHEHUS PadOTHI

1. Bprueptute Tabn. 55 w 56 nmns 3amMcH ONTHMANIBHBIX YacTOT HMITYJIBCOB
YIPABJICHHSI U IIOCTOSIHHBIX HAIIPSDKEHUM B CXEME.

TaOnuma 55
EmkocTbh KoHgeHcatopa C3 1000 n® 0,01 mMx® 0, Mx®
ConporusJjieHHe pesuctopa R2, 82 51 51 33 33 20
KOwMm
YacroTa UMNYJAbCOB YIpPaBJCHHS,
Kl '
TaOnuma 56
nesno X1 X9 X10 | «—Eg»

Hanpsaxenue, B

2.  3apucoBaTh 3JEKTPUUYECKYIO CXEMY reHepaTopa MUI000pa3HOIro HAMpPSKEHUs
co cuemsmer cBszbto (cM. puc. 111) m coOparh ee, MONB3ysACh TrpadUIeCKUMU
0003HaYEHUAMH Ha CMEHHOM naHesny 87/1-01/26.

3. M3meputb 4YacToTy cHeJOBaHUS HMMIIYJbCOB YIPaBIEHUSA i1 NapamMeTpoOB
CXEMBbI, TPUBEACHHBIX B Ta0JI. 55, M 3aHECTU PE3yNHTATHl U3MEPECHUI B TAOJHILY.

4.  HabOmomaTh U3apuCcOBaTh OCIMUIOIPAMMBI HAaNpsDKEHUH B THe3max X/, X9X/0uB
TOYKe, 00IeH 1yt pesuctopa 22, anona’ Plu konaeHcaropaC?.

5. HaOmogaTh HEONTHMAaJbHOE COOTHOILIEHHE MEXAY MapaMeTpamMH 3apsaHou
LENU ¥ YaCTOTOM CJIeJOBaHUs UMITYJIbCOB YIIPaBJICHUS. 3apUCOBaTh OCHUIIOIPAMMBI
HaIIpsKCHUM.



6. 3MmepuTh MOCTOSHHBIE COCTABIISIONINE HANPSDKEHWM B THE3/IaX CXEMBbI,
yKa3aHHBIX B Ta0a. 56, W 3aHECTH pe3yibTaThl B JATy Tabiuiy. YKaszarh Ha
OCHWJIJIOTpaMMaxX YPOBHH MOCTOSIHHBIX COCTABJISIOLIUX.
7. HaGmogate paboTy reHeparopa 0e3 KoHaeHcatopa C7.3apucoBaTh BpPEMEHHbBIC
JIMarpaMMbl U CPAaBHUTh UX C BPEMEHHBIMU JHarpaMMaMu, CHATBIMU B IOJIHOW CXEME
reHeparopa.

MeTtoanyeckue yKazaHus

1.  Ilpu BemosHeHNH padboThl HCcTONB3YyIOT:R1=7,5 xOm; R2=20, 33, 51, 82
kOwm; r3=2,4kOm; C1 =0,1 mx®, |C2= 50 mx®d,c3= 1000 n®d, 0,01 u 0,1 mMxD;V H/—
auo 1103AvT 1y V12— tpansuctopst KT361A; mepexonuuk 713 1Be MepeMbBIUKH.

2.  YcranaBmuBaroT Ha Beixone /'H2 wmampsbkenue 10 B, xotopoe usmepstor M B
CTEHJa, IIepeBelNsl €ro IMEepeKIYyarelb B MOJIOKEHHUE «[H2 25 By, 3axum
T'H?2 <> IOIKIIOUAIOT K THE3AY ¢ F«»a 3aKuM > — K rHe3y X /2

3. Ilepesomar mepexmouarens [ TIH «Jlnanaszon» B monoxkenue«!00 kI'is g
perysaropsl «/JJIMTENbHOCTEY U « AMIUIMTY/1a» MOBOPAYUBAIOT M0 YACOBOM CTPEIKE
0 YIOpa, YTO COOTBETCTBYET MAaKCHUMAJbHBIM JUJIMTEIILHOCTH HWAMILIUTYJIE
BBIXOAHBIX MMIyIbcoB [ I[IM. 3axum ['TIHM 45> noakmoualor K rHe3gay [
UCCIIETyEMOM CXEMBI, a 3aKUM « - »— K THe31y X2.

4.  TlogxmrouaroT BXoJ ocuuiuiorpada K THe3ay 2, a BRIBOA«-L»— K THe3Ly X/ /.

5. Usmewnsitor perynaropom 34 «Yactora» 4acTOTy BBIXOJHBIX HMMITYJIbCOB
I'IIA Ttak, 4ToOBI HaA BBIXOJAE CXEMbI MOSBWIOCH NUIOO0pPa3HOE HAMPSIKEHUE
HEHCKa)KEHHOH (OPMBI, aMIUIMTyJa KOTOPOrO paBHA HampspKeHHIo £« Jlns  us-
MEpEHUS YaCTOTHI CIEOBAHUS MMITYJIbCOB yIIPaBJICHUSA TyM-
omep «1M-I3"% mepexmrouaror B monoxkenne «I'3Y», mepexmouatens B — B
nonoxenne «YM», nepexmrouarens YM — cHayana B nosioxkeHne «100 kl'my», a
3aTEM B I10JIOKEHUE, COOTBETCTBYIOLEE U3MEPSIEMOMN 4acTOTE.

6. Husa HaAOJTIOICHMS OCUMJIJIOTPAMMBI B TOYKE COCMHEHUS
pesucropa 2. quona V DI u KOHJIEHcaTopa C? BKIIFOYArOT KOHJIeHcaTop €2 yepes
nepexoaHuK /73 W TOAKIIOYAIOT OCIUIOTpad K COOTBETCTBYIOIIEMY THE3IY
NIEPEXOHHUKA.

7. Jlns wu3MepeHus TOCTOSHHBIX COCTaBIAIONINX HAMNPSXKEHHUHM B CXEMe
ucnons3yroT A BM?2 na npeaenax uzmepenus: «10 By, «5 B», «1 B» u «0,5 B». Otu
U3MEPEHHUS BBITIOIHSIOT IPH JIFOOOM U3 PEKUMOB, 3aJaHHBIX TabJI. 59.

KoHTpoJsibHBIE BONIPOCHI

1. Kakum TOKOM JOJDKEH 3apsbKaThesl KOHJIEHCATOpP, YTOOBI  HaIpsiKEeHUE
YBEJIUYUIIOCH CTPOTO JINHENHO?

2. Kakyto ponb B HcciaeayeMoi cxeme BBITIOJHSAET TpaH3ucTop V77

3.  Kaxkoro 3nauenue konjaencaropa C2?

4. Kak ompenensroT BpeMs, B TEYEHHE KOTOPOrO KOHJAEHCATOP IOJHOCTBIO
3apsKaeTcs 4yepes pe3nucrop?

5. I'me npuMeHSIOT JINHEWHO U3MEHSIOLIEECS HAIPsHKEHUE?



JlabopaTtopnasi pa6ora Ne /
HccnenoBanue MyJbTHBHOpPaTOpa

I[feap pa®oTh — H3yYeHHE MPUHIMUIA ACUCTBUA MYyJIbTHUBHOpaTOpa,
paboTaroniero B aBTOKOJIE0ATENIbHOM pEXHUME; HAOIIOIEHNE €ro paboThl B peKUMax
CUHXPOHHM3AIMH U JCIICHUS 9acTOThI (puc. 114).

Hosicnennst.  MynbTUBUOpATOp  MPEACTABIACT  COOOM  HMMITYJIbCHBIM
aBTOTEHEPATOp M TpeJHA3HAYCH /I TeHEpalud TEePUOJUYECKON HMITYIbCHON
nocieaoBareabHOCTH. PopMa BBIXOJHBIX HMITYJICOB MYJIbTHBHOpaTOopa OIM3Ka K
IPSIMOYTOJIBHOM, a CKBOXHOCTh HaxoauTcs B mpexaenax oT 2 go 20. Jlns Takux
TeHEepaTOPOB XapaKTEPHO YepeJOBaHNE MHTEPBAJIOB BPEMEHH, KOT/1a HaIllPsHDKEHNUE Ha
BBIBOJIaX TPAH3UCTOPOB H3MEHSETCS MENJECHHO WM HE HU3MEHSETCS BOBCE, C
MOMEHTaMH JaBUHOOOPA3HOTO U OBICTPOIO €ro U3BMEHEHUs1 — IepenaaaMu, KOTopble
Ha 3KpaHe ocuusuiorpaga HabI0Jal0TCsl KaK pa3phIBbI.

PaccMoTpuMm paboTy MyJabTUBHOpaTOpa B aBTOKOJIEOATENBHOM pexuMe (puc.
115, a—r). DAeKTpUUECKOE COCTOSTHUE CXEMBbI, COOTBETCTBYIOIIEE MOMEHTY d, 4epe3
OTNpE/ICNEHHbIH TPOMEXYTOK BpPEMEHHU IIOBTOPSETCS, YTO CBUAETEIBCTBYET 00
aBTOKOJICOATEILHOM XapaKTepe MPOIECCOB B MyJIbTUBUOPATODE.

B Moment a tpamsucrop”’/ otkpeir (cM. puc. 114), HacelmeH wu
HampspKeHHUE Uiy Ha €r0 KOJUIEKTOPE MaJlo.

[lpy  3TOM  KOHICHCATOP C2 pa3psHKCH  MOYTH 10 HYJS, a
KOHJICHCATOp C4 3apsbKeH  TOYTH JI0  HANPSDKEHHs “X HICTOYHWKA, TPUYEM €T
AJIEKTPOJ, NOJKIIOYEHHBIH K 0a3e TpaH3u cTopalV/!/.3apsKeH MOJIOKUTENBHO.

Tpansuctop V72 3aKpbIT, HANPSDKEHUE HA €ro KOJUIEKTOpPE OJIM3KO K HaIpPsKEHUIO
ucrounuka F«. Hanpsokenue Ha 6a3e V72 mpuOauxaeTcs: K HyJIO.
Cpazy xe Bcumeq 3a  MOMEHTOM ¢ HampsbkeHMe  Ha — 0ase

TpaH3UCTOpaV 7?2 CTAHOBUTCS OTpHLATCIBbHBIM, TaK KaK 3aBeplIacTCsad pas3psn
KOHJIEHCAaTOpa C?yepe3  HACBIIECHHBIM  TpaH3UCTOP '’/ MUCTOUHUK  IUTAHUS Lk U
pesucrop <2
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Puc. 116

[TosiBnsiercst Tok 6a3bl TpaH3ucTopa V' /?.0H HaUMHAET OTKpbIBaThcs. HanpsikeHue Ha
€ro KOJJIEKTOPE YMEHbILAETCS M3-3a MaJeHUs HaNpsKEHUsI Ha pe3UCTope 24, BCIE-
CTBUE YETr0 HaYMHAET 3aKpbIBaThCsl TPaH3UCTOP V77 Tak KaK HallpsDKEHHE Ha ero 0ase
TaKkKe YMEHBIIIAETCSI. [Tpu TOM HaIPsSDKEHNE Ha KOJIEKTOpE
Tpan3uctopa V' // yBennuunuBaeTcs, 4TO MPUBOAUT K YBEITWUCHHUIO HAMPSOKCHUS Ha 0aze
Tpamsuctopa’’?y  yBenMUeHMIO ero 0a30BOr0 TOKA /r, MPOXOIANIETO IO
nenu: - Fx (kopmyc), sMuTTep— 0a3a TpaH3ucTopa V72.mapasiielIbHO BKIIFOYCHHBIC
pesuctopsi X/ ul*?-B pesynpraTe TpaH3ucTop V72 MEPEeXOAUT B HACHIIICHHE M Ha-
OpsoKEHHEe  Ha  ero  KOJUIGKTOpe — yMeHbmmaeTcst — jo Uwovman. K Qasze
Tpan3uctopa V' //depe3 HACBHIMIEHHBIH TpaH3uCcTOp "7?TmonKiIrovaeTcsl 3apsoKeHHBIN
MOYTH JI0 HAMPSKEHUs UCTOYHUKA Fx KOHAeHcATOp Y, 1 TpaH3ucTop v //3aKphIBaeTCs.
[Tporecc mepexiIroYeHnss MyIbTUBHOpAaTOpa B HOBOE BPEMEHHO YCTONYHMBOE
COCTOSTHHE TIPOUCXOJIUT JJAaBUHOOOPA3HO U 3aBepinaeTcss B MOMEHT » (cM. puc. 115, a
—T).
B unTepBaie BpeMenu be B cxeme MpOUCXOIAT CIEAYIOIINE MPOIIECChI:
HaNpsDKEHWE Ha KOJUIeKTope TpansucTtopa "7/ cHavyama yBeaMYMBAETCS MO
AKCIIOHEHTE, TaK KaK TOK 3apsaa /- — KoHAeHcaTopa C2 co3aeT MajJeHue HapsKCHHS
Ha pe3ucTope R/, yMEHbIIAIOIIEECs, 0 Mepe 3apsiia, a 3aTeM M0 OKOHYAHHUH 3apsia



KOJUIEKTOPHOE HAamNpshKeHHe TpaH3ucTopal7/ CTAaHOBHUTCA OJIM3KUMK HAMpPSLKEHUIO
UCTOYHUKA Lk;

HanpsoKeHue UV Ha KoJeKTope TpaH3ucTopa Y 12 Majo;

HanpspkeHue Ha 0Oasze TpaH3ucTopal 7! OJMOKUTEIbHOE W YMEHBILIACTCS IO
OKCIIOHEHTE B COOTBETCTBUM C paspsaoM KOHIeHcaTopa C4 TOKOM »IoIemn:
+C4, R3, — Ex, +Ex (KopIyc), HACBILEHHBIH VT2, —C4;

HaIpspkeHue Ha 0ase TpaH3ucropal’?cHavana yBelnuM4HMBaeTcs (Touka'Ha puc.
115, r), a 3aTeM yMeHbIIAETCS MO HKCIOHEHTE 0 YPOBHSI, OMPENEIIEMOr0 TOKOM,
MPOXOSIINM Uepe3 pe3ucTop ~2. BeIOpoc M 3KCIOHEHIMATBHBIN CHaj HAMPSHKCHUS
OOBACHAIOTCS TEM, YTO TOK 3apsfa KOHAEeHcaTopaC? yepes nepexos aMUTTep — 0asa
Tpansuctopa '/?cpasy e BCiel 3a MOMEHTOM a OIM30K K TOKY KOJUIEKTOpa
TpaH3ucTOpaV7/B  peXUME  HaChIIEHWsA, a 3aTeM [0  Mepe  3apsaa
KOHACHCATOPAL?3TOT TOK YMCHBIIACTCSA IO JKCIIOHCHTE, MPH 3TOM OJHOBPEMCHHO
YMEHBIIAETCA HANPSHKEHUE HA DMUTTEPHOM IIepexoie Tpanzucropa vV 72;

1o OKOHYaHUHU 3apsna KOHJIeHCATOpaC? TOK 0a3bl TpaH-

3ucTopa V7?2 ompenenseTcss COMPOTHBICHUEM pe3nucTopa 7'; 3TOT TOK JOJIKEH OBbITH
JOCTAaTOYHBIM I YAEpKaHus TpaH3ucTopa V72 B HACHIILIEHUM.
B MoMeHT ¢ (cm. puc. 115, B) koHaeHcaTOp C4pa3psKaeTcs 10 HYJsl 1 HauMHAeTCs
IPOLIECC ONPOKHUIBIBAHUS CXEMBI B IIEPBOE BPEMEHHO YCTONYMBOE cocTosiHue. [Ipn
ATOM TOSABISIOTCS TOKM 0a3pl W KOJUJIGKTOpa TpaHsucropa '’/ yMmeHbIIaeTcs
HaIpsDKEHUE Ha €ro KOJUIEKTOPE, OH OTKPBIBAETCS W IIEPEXOJUT B HACHIIIECHHE, a
KOHJIEHCATOp C73apsKaeTcsl 4epe3 SMMTTEpHBIA Iepexon TpamsucTopa'’!. Bpe-
MCHHO YCTOWYHMBOE COCTOSHHE JUIMTCS 10 MoMeHTa ¢ (cM. puc. 115, 2), moka
KOH/IEHCATOpC? HE pa3psaauTcs 10 Hylsd. Takum o0pa3oM, 3JEKTPUUECKOe COCTOSIHUE
MYJBTUBHOpPAaTOpa B MOMEHT € TaKOe K€, Kak B MOMEHT d, T. €. B CX€M€ MPOUCXOIUT
aBTOKoJIeOaTeNbHbBIN Mpoliecc. JTUTeNbHOCTH UMITYJILCOB MYJIbTUBHOpATOpa

w2 0, TRC; T~ 1ARC; =1/{(1,4RC).
T1=23RIC2; T4o=2,3R4CH4.
> 0,7R3C4; t.2.~0,7R2C2,
4 4aCToTa U IICpuoa ux CJICA0OBaHUA
f=1/[0,7(R3C4+ R2C2)|; (52)

gy D 202).
T=0.7(R3C4+ R2C2 (53)

Ecny HOMHHaNBHBIE 3HAYEHUs BPEMA3ALAIOLIMX DJIEMEHTOB CXEMbl IIOIIAPHO
OJIMHAKOBBI, T. e€.R2=R3=Ru (2= —C4=C,  MyIbTUBUOpPATOpP CTAHOBUTCSA
CUMMETPUYHBIM M T€HEPUPYET UMIYJbChl CO CKBaXXHOCThIO 2. BpemeHHsble mapa-



METPBI BBIXOJIHOTO CHUTHAJIa CHUMMETPHUYHOTO MYJIBTHBHOpPATOpPA OMPEIEISIIOT II0
dbopmynam

JliTenpbHOCT,  ()POHTOB  OTPHUIATENBHBIX TIEPENaZoB Ha  KOJUIEKTOPax
TPAH3UCTOPOB OMPEACIISIOT 10 PopMysIam

MynbTUBHOPATOpP XOPOIIO CHUHXPOHU3UPYETCS HUMITYJIbCAMU  BHEIIHETO
reHepaTropa, 4acToTa KOTOPBIX HECKOJBKO BBIIIE YAaCTOThI CBOOOJHBIX KOJEOAHMI
(puc. 116, a, 6). B aBTOKOJICOATCIIEHOM PEKHME TPAH3HCTOP OTKPHIBAETCS B MO-
MEHT ?- CHHXpOUMITYJILC OTKPBIBAET TPAH3UCTOP HECKOIBKO PAHBIIE — B MOMEHT a.
[Ipu >TOM cxeMa NPUHYAMTENHHO MEPEXOJUT BO BTOPOE BPEMEHHO YCTOMUMBOE
COCTOSIHME, TIpU KOTOPOM TPAH3UCTOP V7/OTKPHIT W HACHIIEH, a TpaH-
3ucTop V72 3aKpeIT.  IIpOJOIDKMTENBLHOCTE  DTONO  COCTOSIHUSL  OINPEAENSIeTcs
NOCTOSHHON Ienu paspsna KoHaeHcatopa CZuepes pesuctop?3areM cxema
BO3BpAIIA€TCsA B IEPBOE BPEMEHHO YCTONMYMBOE cocTostHuE. [Ipu oyepenHoMm um-
NyJIbCe CUHXPOHHU3AIMH IMPOIECC IMOBTOpsieTCs. Takum 00pa3oM, CTaOWUIBHOCTD
4acTOThl KOJeOaHW MYyJIbTUBUOpaTOpa OMPENEIseTCs CTAOMIBHOCTBIO YaCTOTHI
CUHXPOUMITYJIbCOB.

MynbTuBHOpaTOp CIOCOOEH padOTaTh B peKUMEIEICHUs 4acTOTHI (puc. 116,e,
r). Ha 06a3y Ttpansucropa’’/momaercas UMITyJIbCHAs MOCIEAOBATEIBHOCTD Y o,
4acToTa KOTOPOM B HECKOJBKO pa3 BBIIIE YAaCTOTHI CBOOOJHBIX KOJI€OaAHUM.
AMITTUTYTy UMITYJIHCOB TIOJOUPAIOT TaK, YTOOBI MPUHYAUTEIHHOE OMPOKUIBIBAHHUEC
CXEMBbI MPOUCXOAUIIO MO AEHCTBUEM BTOPOTO, TPETHETO, YETBEPTOr0 UMIYJIbCA U T.
UMITYJIbCHOM TIOCJIeIOBAaTeIbHOCTH Usx B JIBa, TPH, YETHIPE pa3a u T. 1.

MynbTuBubpatop paboraer ycroiunBo npu koddduimente aenenus meree 10.

IHopsinok BbINOJIHEHHS PadOTHI

1. Berueptuth Tabn. 57 u 58 mis 3anmvcu pe3ynbTaToOB M3MEPEHUH, pacueToB U
PEKUMOB T10 MOCTOSTHHOMY TOKY.

2. 3apucoBarh 3JIEKTPUUYECKYIO CXEMY HCCIEAYyeMOTro MyJbTUBUOpaTopa (CM.
puc. 114) u coOparts ee, MOJB3YICh TpadUUeCKUMU O0003HAUYCHUSMH HA CMCHHOM
nanenu &7/1-01/27.

3. U3meputh BpeMEHHBIE MapaMeTphl BHIXOJAHOTO CHUTHAJIa MYJbTUBHOpATOpa
JUTSI TIPUBEJICHHBIX B Ta0J. 57 HOMHHAJIOB 3JIEMEHTOB CXEMBI M 3aHECTH PE3yJIbTaThI
U3MEpEeHU B ATy TaOmmiry. PaccumTarh 3TH k€ mMapamMeTpbl CXEMBbl, MOJb3YSCh
dopmymnamu (52) u (53), 3aHecTH pe3yabTaThl pacyeToB B Ta0J. 57 U CPaBHUTH HX C
M3MEPEHHBIMU.

4. N3MepuTh TOCTOSIHHBIE COCTAaBIISIIOLIME HANPSOKEHWW Ha BBIBOJAX
TPaH3UCTOPOB MYJIbTUBHOpATOpa B aBTOKOJIEOATETLHOM pEXUME ¢ 3aHECTH
pe3yabTathl B Ta0. 58.

5. HaOmromate #  3apucoBaTh  OCHWJUIOTPAMMbl  HANpsOKEHUM B
rHe3max X1,X3 X4 XSy 3, a TakKe OTMETUTh TOPU3OHTAJIBHBIMH JUHUSIMH YPOBHU
MTOCTOSTHHBIX COCTABJISIOIINX HAMPSIKCHUH.



TaOnuma 57

EMroCcTh KOHAeHca- 1000 nd 0,01 mg® 0,1 Mr®
ropoB C2 = C4
ConpoTHBaeHHe 51 33 bl 33 51 33
pesuctopoB RZ2= R3,
KOMm
lepuon conegopa- H3MEpPeHHBIH
HusA umnyabcoB T, = i . i
MC pacueTHLIH
Hacrora cjaenoBa- | H3MepeHHad
Husa uMmnyascos f, b+
KT pacuetnasn

TaOnuma 58

CHeano X1 X2 X4 X5 «— Ep»

Hanpsixkenne, B |

6. HabOmomate paboTy MynabTUBHOpaTOpa B PEKMMAaxX CHUHXPOHU3AUUU U
JIJIEHUs] YacTOThl. 3apUCOBATh OCHWJUIOTPAMMBl HANpSHKEHHUH, JEUCTBYIOMIMX HA
0a3zax TpaH3UCTOPOB, B €AMHOM MaciiTabe BpeMeHU. YOeAUThCS, YTO HW3MEHEHHE
BpeMs3aJalolMX JJIEMEHTOB Leneil B ONpeleseHHbIX Ipefesiax He Hapyllaer
CUHXPOHHU3ALIHUIO.

MeTtoauyeckue yKasaHus

1. Tlpu BeIMOTHEHUH PaOOTHI MUCHONB3YIOT: #/ = R1= 2 xOwm; ~#2=33, 51 u 100
kOMm (mepemensri); #3=51 u 33 kOm; C/= €2~ 0,022 Mx®d;C2=C7= 1000 nd, 0,01 u
0,1 Mx®d; €5 =0,033 Mx®D; V' 7/ u V72 —rtpansuctopbl K13614 nepembIuky.

2. YcranaBnuBawT Ha Bbixoje I'H2 no UB crenna Hanpsbkenue 10 B, mis
M3MEpPEHHsI KOTOpOro mnepekitoyatenb M B nepeBogsaT B nojoxkenue «I'H2 25 By.
BakuM ['H2 «—» NOAKIKOYAIOT K THE3LY «— Fi».a 3aKUM T > — K THe31y X9-

3. Jlns u3aMepeHusi BpeMeHHBIX MapaMeTpoB KoJieOaHUN MyIbTUBUOpaTOpa BXOA
ocrsuiorpada MoakIIYaoT K THE3AY 3, @ BBIBOJ «--»— K THe31y X7

4. Jlns wu3MepeHus IMOCTOSIHHBIX COCTaBIIAIOIIMX HAIpPSKEHUH B CXEMe
ucnons3yroT A BM?2 ua npenenax «10 By, «5 By, «1 B» u «0,5 By.

5. Jns wHaOmrofeHWs  OCHIJIJIOTPAMM  WCIIOJIB3YIOT  OTKPBITBIA  BXOJ
ocriutorpada.

6. Jnsg cuUHXpOHM3AIMM MyJNbTUBHOpaTopa wucnonb3ywotr [1IM creHpa u
ChEMHBIC AJIeMEHTBI /7 = R3=51k0OmMm, C€2=C4=0,01 vk® YacToTy CHHXPOUMITYJIHCOB



ycranaBnuBaoT 2 k', g ee u3amepeHus ucnonb3yor YM cTeHna, nmepexIovuB
tymbnep «UM-1I'3U» B nonoxenue «4YM», a nepexmouarens YM — B mosioKeHHUE
«10 kI'my». [lepexntouarenu '3 u I'T[1H «/lnana3oH» yCTaHABIMBAIOT B MOJOKEHUE
«10 x['m». YacToTy CHHXpOUMIYILCOB Moa0upatoT peryistopom [ 34 «Yactoray.
Perynsaropel I'TIH «JITUTEIBHOCTE» U «AMIUIATYIa» MOBOPAYMBAIOT MO YaCOBOMU
CTpEJKE [0 YIOOpa, 4YTO COOTBETCTBYET MAKCUMAJIIBHOW  JJIMTEIBHOCTH
CUHXPOHMMITYJIbCOB JIJII A3TOTO JHMana3oHa W MaKCUMAaJbHOM aMIUIUTYAE.3aKUM
I'ITH <17 moaKIrovaroT K THE3Iy 2,

a 3aKUM«--»— K THe311y X 2.
7. Hna Habmonenus S(GOEKTUBHOCTH CHUHXPOHU3AIMHU — YCTAHABIMBAIOT
pesuctop R2= 100 kOM (riepemeHHbIi). CHSB UMITYJIbC CUHXPOHU3ALMH, PETYIUPYIOT

COTIPOTUBJICHUE  TICPEMEHHOTO  PE3WCTOpar? M0  TOAYyYEHHUS  HMITYJIbCHOM
MOCJICTIOBATEILHOCTH CO CKBaXHOCTHIO 2. 3aTe€M BBOIAT CHHXPOHHM3AIUIO H
yOeXKIar0TCsI, YTO TIPH HEOOJIBIIIOM MMOBOPOTE JIBMXKKA Pe3rucTopa’”? CHHXpOHU3AIUs
COXpaHsIETCSA. YMEHbIIasl 10 HyJIsd aMIUIUTYJy CHHXPOHUMITYJILCOB, YOCXKIAIOTCS, YTO
MYJIBTUBHOPATOP BO3BPAIIACTCS B aBTOKOJICOATEIIbHBIA PEKUM.

8. Jlnms nHaOmoaeHUs pekuMa JCICHUS YacTOThl YBEIWUYHUBAIOT YacCTOTY
CHHXPOMMITYJIbCOB W CPaBHUBAIOT IIOJYYCHHYIO OCIIJLIOIPAaMMy C BpPEMEHHOM
ayuarpaMMoH, roka3zaHHou Ha puc. 116, r. Habmronarot nenenue 9actotsl Ha 2, 3, 4 u
T. JI.

KOHTpOJILHI)Ie BOIIPOCHI

1. KakoBO Ha3HaueHHE MyJIbTUBUOpaTOpa?

2. Kaknwe »leMeHTH CXeMbl MYJIbTUBHOpATOpa OIMPEACTSIOT BPEMEHHBIC
napameTpbl €ro BEIXOJHOTO CUTHaJ1a?

3. Kak perynupyroT 4yacTOTy M CKBaKHOCTb MMITYJIbCHOM MOCJIEI0BATEILHOCTH
Ha BBIXOJI€ MYJIbTUBUOpaTOpa?

4. KakoBa MakcHMallbHasi CKBaKHOCTb BBIXOJHOI'O CUTHaJIa MyJIbTUBUOpaTopa?



JlaGopaTopnas padora Ne 8
HccnenoBanue xaymero MyJibTUBHOPATOPA ¢ SMUTTEPHOI CBA3BIO

[lens pab®oTh  — W3yYCHHE NPUHIMIA JCUCTBHA SKAYILIETO
MYJIBTUBHOpATOpa; IKCIIEPHUMEHTAIBHOE TOATBEPIKIACHUE PACYCTHBIX COOTHOIICHUI
IJISL  OTIPENENICHHsST €ro IapaMeTpOB, BIUSIOIMIMX HA JUIMTEIBHOCTh BBIXOIHBIX
UMIYJIbCOB (puc. 124).

Prc. 124

[ToscHeHnsi. B UMIyIbCHOM TEXHMKE MIMPOKOE PACHPOCTPAHECHUE MOJIYUYUIIU
CXEMBbl, MpeAHa3HauYeHHbIe 1 POPMUPOBAHUS UMITYJIBCOB MPSAMOYTOJIBHON (POPMBI
U OMNpEACIICHHOMW MJUTEIbHOCTH U3 UMITYJIbCOB MPOU3BOJIBHOW (OpMBI U
JUIMTENIbHOCTH. [IpuMepoM Takux cXeM SBIFETCS >KAYIIUA MYyJIbTHBUOPATOP C
SMHUTTEPHOM  CBSI3bIO. B HCXONHOM  yCTOMYHMBOM  COCTOSSHUM  CXEMBbI
TpaH3ucTop V77 3aKphIT, Tak Kak |Ur! < |Uril.a Tpan3uctop V72 OTKPHIT U HACKIIICH, TaK
kak |Usvel > |Unl. Hampsokesne  Ha  KommekTope  Tpamsuctopa'’/6mmsko K
HANpSDKEHMIO MCTOYHMKA £x.a HampsbkeHMe Ha 6ase V72 —K  HanpskeHuro Ux u
HeBenuko. [loaToMy KoHAeHcaTopC?3apshkeH [0 HampshkeHus, OJM3KOro K
HANPSDKEHUIO UCTOYHUKA L.

[Tycts B MoMeHT a (puc. 125, ¢ — ¢)Ha BX0a CXE€MbI IOCTYIIUT OTPUIIATEIHHBIN
MMITyJIbC V*aMIITy1a KOTOPOro JOCTaTOYHa, YTOOBl OTKphLICA Tpansuctop' 7/ Ha
KoJiekTope Tpausuctopa V7/(cMm. puc. 124) mOABUTCS MOJOKUTEIbHBINA Iepernas
HaIpsKEHUS M COOTBETCTBYIOLIMK €MY MMITYJIbC MOCTYIIUT Yepe3 KOoHaeHcaTop ¢ Ha
0a3zy Tpanzuctopal’?u 3akpoer ero. Ilpm 3TOM OSMUTTEpHBIH TOK TpaH-
suctopa ' ’? yMeHBIIUTCS 10 HYJsI, YTO MPHUBEAET K YMCHBIICHHUIO HAMPSOHKCHHS Ha
o0IIleM DSMHUTTEpHOM pe3ucTope’?. Tak Kak O3MHUTTEPHBIH TOK OTKPBITOIO U
HACBIIIEHHOTO TpaH3ucTopa '’/ MeHble (COMPOTUBIIEHUE PE3UCTOpa K3 TOHKHO OBIThH
OoJbIIIe CONMPOTHUBIICHHSI pe3nucTopart). Cxema mepeiieT BO BpEMEHHO YCTOMYUBOE
COCTOSIHME, KOTOPOE COXPAHUTCS U MOCJIE€ OKOHYAHUS BXOJHOTO MMITYJIbCA, TaK KaK
TpaH3UCTOp V72 ynepKUBAETCSI B 3aKpPBITOM  COCTOSIHMM  HAIpsDKEHHEM  Ha



KoHJIeHcaTope CZ(MOMOKUTETFHO ~ 3apsDKEHHBIA  DJIGKTPOA  KOHJZIEHcaTopa C2
IPHUCOCANHEH K 0a3e TpaH3ucTopa V72 yepe3 HAChIICHHbIN TpaH3ucTopV7/).

KonpencaropC2nepezapsixkaercds TokKOoM |, mo wmemm: R5— Fx+t Ex (Kop-
yC), R4, SMUTTEp—KOJUICKTOp TpaH3uctopa V7/, —C2.JIpu 3TOM HalpspKCHHE Ha
0aze Tpan3ucropa'’?yMmeHbiaeTcs, OH OTKphIBaeTcs (MoMmeHT! Ha puc.125, 6) u
NOSIBJIAETCS. €0 SMUTTEPHBIN TOK, BCJIEICTBUE YErO YBEJIWYMBAECTCS HANPSIKECHUE HA
AMUTTEPHOM pe3ucrope’??- Tpanzuctop V7/ noj IEUCTBUEM 3TOTO HAIPSKEHUS] HAYU-
HAET 3aKPbIBATHCA, HAIPSKEHUE HA €70 KOJUICKTOPE YBEIIMUYUBACTCS U

a) Uﬂx

)

8) U

Puc. 125

koHnencarop C2 sapspkaercst TokoM b o wemm: + Ex(kopiyc), R4, smurrep — 0Oasa
TpaHsucTopal/ 72 2, RS, — Ex. B pe3ynpTare TpaH3ucTOp V72 MepexouT B HACBIIICHHE,
a TpaH3uctop'’/ 3aKpelBaeTCs MajeHUEM HalpsKEeHUs Ha pesucTope 7, T. e. cxema
BO3BPAIIAETCSI B YCTOMYMBOE COCTOSHHE. DTOT MPOIECC IPOUCXOIAMT JTABUHOOOPA3HO
(MomeHT ¢ Ha puc. 125, B—¢).

Cxema OyJeT roToBa Ui T€HEpaIllM¥ OYEPEJHOTO HMITYJIbCa MOCIE TOro, Kak
3aBEPIINTCS 3apsj KOHICHcaTopaC?. BpemeHeM ero 3apsaa ONMpeiesseTcss Bpems
BOCCTAHOBJICHHS



‘s(uaTepBai ¢d). IIpu MOCTyIIICHHH OYEPETHOTO MMITYJIbca VB Mpemenax HHTepBaja
BpPEMEHH cd CXeMa WJIM BOOOIIE HE CpadaThIBacT, WJIM BBIXOJHOW HMIIYJIbC HMECT
MCHBIITUE aAMIUTUTYy U JUTUTCIbHOCTb.

JITUTETEHOCTh UMITYJIbCA, TCHEPUPYEMOTO JKIAYIIIMM MYJIbTUBHOPATOPOM,

. &~ 0,7R5C2, (54)

a BpCM: BOCCTAHOBJICHUA

t, = (4 = 5)C2(R3 + R4). (55)

IHopsinok BbINOJIHEHHS PadOThI

1. Berueptuth Tabn. 64 u 65 ;s 3anucu pe3yiabTaTOB M3MEPEHUN W pPacyeToB, a
TaK)Xe PEKUMOB TI0 IOCTOSTHHOMY TOKY.
1. 3apucoBarh 3INEKTPUUECKYIO CXEMY JKIYIIErO MYJIbTH BUOpartopa (CM. pHC.

Tabnuuwa 64

Emkocrs Konaencatopa C2, 0,01 0,022 0,033
MKP

HMamepennas  gaurtenbHocTh | RS = 15 KOm
HMIyJbca Ty, MC, NPH

R5 = 33 xOm

Paccunrannaa paaurenbHocTh | RS = 15 kOmM
HMIyJbCa Ty, MC, NpH

RS = 33 kOm

Bpems BoccraHoBaAeHHA I,
MC

Ta6auuwa 65

I'neano X1 X3 X4 X6 X9 «—Ey»

Hanpsixenne, B

126) u coOparhb ee, MOJMB3YSICh TIpadUUecKMMHU OOO3HAYCHHUSIMH HA CMEHHOMN
nageau87J1-01/31.
2. N3meputh u paccuutath 1mo dopmynam (54) u (55) mapameTpbl BBIXOIHOTO
CUTHAJIa B COOTBETCTBUU C JAHHBIMH Tali. 64, 3aHOCA B Hee pe3yJIbTaThl
pacyYEeTOB U U3MEPEHUM.



4. CHATh U 3apUCOBATh OCIWJUIONPAMMBI HAIMPSKEHUM, NEMCTBYIOIIUX B THE3Max X/,
X3, X4 X6 X9y 2.

5. HaGmrogaTe mjIaBHOE HM3MEHEHHE [JIUTEILHOCTH BBIXOJHOTO HMIIYyJbCca TPH
BKJIFOUEHUHM TIEPEMEHHOTO pe3rcTopa RS u yMEHbIIIEHUH HANPSHKEHUS TUTaHUS.

6. V3MepuTh MOCTOSIHHBIC HAIpPSDKEHUA B CXEME, HaxXOASIICUCSs B YCTOMYMBOM
COCTOSIHUH, Y 3aHECTHU PE3yIbTaThl U3MEPEHUH B Ta0JI. 65.

MeTOIlquCKI/Ie YKazaHus#

1. IIpu BeIMOMIHEHNH PaOOTHI HCIOIB3YIOT: #/= 51 KOM;

r2= 8,2 kxOm,R3=2 kOm, R1=120 OM, R5=15 un

100 kOm (nmepemennblii), 6= 1,6 kOM;C/=510n ¢,

€2=0,01, 0,022, 0,033 mx®d, ¢3 = 0,022 MxD; V7' n

VT2 — tpaH3ucTOpbI K T301A; IepeMbIuKy.

2. YcranaBnuBaioT Ha Bbixone ['[ll no MB crenna Hanpsokenue 10 B. 3axum
I'H?2 <> noaxJII04aloT K THE3y

«—Fx», a 3aKAMC K THE3y X /0.

3. YcranaBnuBawT Ha Bbixojie /' 3Y curnan yactoroit 1 kI, usmepss yacrory YM
creHaa, st 4ero TtymOnep «UM-I'3Y» mnepeBogsar B momnoxkenue «I'3U»,
nepekmouarens YM — B nonoxenue «5 kl'1», a nepeximouarens B — B
nonoxenne «UYM». Ilepexmowarens [/ «/lnanma3oH» yCTaHABIMBAKOT B
nonoxenue «100 xI'y, perymarop «JIMTENBHOCTBY MOBOPAYMBAIOT POTUB YaCOBOU
CTPENIKM 10 YNOpa, YTO COOTBETCTBYET MWHHUMAJIbHOW JIUTEIBHOCTH BBIXOIHBIX
uMInyabcoB [ T1H, a perynsaTtop « AMIUIMTY1a» — 10 yIIOpPa MO YaCOBOW CTPEJIKE, YTO
COOTBETCTBYET MaKCHMaJIbHOW aMIUIUTYJE UMIYJIbCOB. 3axkum [ 1M« I » moakmro-

4aroT K THe3y 1 uccieayeMoit CXeMbl, a 3aKuM s
K THE31y 2.
3. lloaxmrouaroT  OTKPBITBIM ~ BXOA  ocuwuiorpada  MOOYEPETHO K
rHe3gaM X1, X3..X4,X6, X9 1 2, a BBIBOJ «—»
COCIIUHAIOT C THE3OMAXS.
4. Jlns u3MepeHus MOCTOSIHHBIX HANpSKEHUW B CXeMe MCHOJb3yloT ABM?2 Ha
npenenax «10 By, «5 B», «1 B» u «0,5 By». Ecii Heo6X01uMO 0 THOBPEMEHHO
BKIIOYNTH ocumuiorpap u ABM?2, 3axum ABM2 <> coenuusaior ¢ 3a-

)KI/IMOM«—L > MmuBosbT™MeTpa MB cTeHma,KOTOpbI BHYTPEHHUM MOHTAXKOM,
COCIMHEH C 3aXXUMOM <~”-J—>>F II/1, a d4epe3 Hero ¢ rHe3mamMuX2X5 X10,
SakuMABM?2 «—»
COEAUHSIOT C THE3J]JaMU, B KOTOPBIX U3MEPSAIOT HAMPSKEHHUS.
5. Ocrmummorpammbel cHEMarOT mpu X2 = 15 kOm,¢?= = 0,033 Mx® u yactoTe
BXOJHBIX UMITYJIbCOB 1 KI'1I.
6. Jlms miuaBHOM — perylMpOBKA  JJIMTEIBHOCTA  BBIXOAHBIX  MMITYJICOB
BKito4aroT k5= 100 kOM (mepeMeHHbIN) 1
€2 =0,033 mxD.
7. TluTaromiee HanpsHKEHUE YMEHBIIAOT peryisitopamu [ A2 «'pyboy» u «Tounoy,
KOHTPOJUPYA €ro o /B crenna,



IEPEKIII0YaTe) b KOTOPOTO MEPEBOAAT B MoioskeHue «! H2 25 B>
KoHTpobHBIE BOPOCHI

1. 15t 4ero ucnoiab3yroT XKAYyIUe MyJIbTUBUOPATOPHI?

2. KakoBbI OTMYHS K IYIIETO MYJIbTUBUOPATOPA OT CHMMETPUIHOTO?
3. Uem ormpezensercs aMILUIMTY1a BXOAHBIX UMITYJIbCOB?

4. OT 4yero 3aBUCHUT JUTUTEILHOCTh BBIXOJHBIX UMITYJIECOB?

5. Uem orpaHMuMBaeTCsl MaKCUMallbHAs YaCTOTAa BXOAHBIX UMITYJICOB?

Cnucok aureparypsl

OcHoBHas nuTeparypa

1. Makcuna E.JI. DnekTpoHuka [DJeKTpoHHBINH pecypc]: yueOHoe mocobue/
Makcuna E.JI.— OnektpoH. tekcroBble naHHble.— CaparoB: Haydnas kHwura,
2012— 159 c.— Pexum pocrtyma: http://www.iprbookshop.ru/6270.— 3bC
«IPRbooksy, nmo napouto.

JlononHurenbHas ureparypa

1. Ckapxena B.A. DieKTpoHUKa U MHKPOCXEMOTEXHHKA: y4eOHHMK B 2 4. Y.1.
DJNeKTpOHHBIE yCTpoiicTBa uHpopmanmonHoi aBtomatuku / B.A. Ckapxena, A.H.
Jlyuenko; moj o6m. pea. A.A. KpacnonpomieHoit. — Kues: Bria mkona. 1989. —
430 c. — 50 k3.

2. 3abpoaun  1O.C. I[IpombiiieHHass SJIEKTpPOHUKA: YUYEOHHK JJisi BY30B /
10.C. 3a6poaun — M.: Beicmi. mkoima, 1982. — 496 c. — 82 3k3.
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