1. 3akperieHue TEOPETHUECKOTO Marepuaia paszfena 3JIEKTPOTEXHUKH,
CBSI3aHHOT'O C U3y4€HHEM paOOThI MOJIEBBIX TPAH3UCTOPOB.

2. TlomyueHHe NPAKTUYECKUX HABBIKOB IO CHATHIO CEMEWCTB BOJBTAMIIEP-
HBIX XapaKTEePUCTUK HEJIMHEHHBIX 3JIEMEHTOB C TIOMOIIBIO XapaKTepHo-
rpada.

3. N3yuenue paboThl aHATOTOBBIX JIEKTPOHHBIX KIIIOUEH M aTTEHI0ATOPOB
HAa TOJIEBBIX TPAH3UCTOPAX.

Teopernueckue cBeeHus

Kak yxe paccmaTpuBajioch B MEPBOM YAaCTH Kypca, AJis UCCIEAOBAHUS
BAX HenuHEWHBIX 3JIEMEHTOB YyAOOHO MPUMEHSTh XapakTepuorpadsl. B
JaHHOW paboTe B KadyecTBe Xapakrepuorpada OyaeT HCIOoJIb30BaThCA OC-
muiorpad, MepekIoYeHHBIA B PEKUM Pa3BEPTKU MO X OT BHEUIHETO CHUT-
Haia, ¥ GYHKIIMOHAILHBIN T€HEPATOP, POIh KOTOPOTO MOKA BHITIOIHSET 3BY-
koBas kapta [IK ¢ coorBercTBytomum I10. B nanHoMm ciiyyae xapakTepuo-
rpad OyneTr MCIOJIb30BaH JJISl TOTO, YTOOBI CHATh CEMEHCTBO BBIXOJHBIX U
BXOJIHBIX XapaKTEPUCTHUK IOJEBOTO TPAH3UCTOPA, a TaKKe COOCTBEHHO 3a-
BUCHMOCTb, XapaKTEPHU3YIOLLYIO TUHEHHOCTh NEpelayu CUTHAIIA.

BapuaHT cxeMsbl JJ1s1 TOYHOTO CHATHUS BBIXOAHBIX BAX, noka3aH Ha pu-
cynke 5.1 Ha ostoif cxeme oOmumit
npoBoJ ocuumIorpada MOAKIIOUeH  Lre VTx
K HCTOKY TpPaH3UCTOpPA, €ro BXOJ D I: _E]

pa3BepTku o X — K €ro CTOKy, a l T
BXOJ1 BEPTUKAIBHOTO OTKJIIOHEHUS — ‘\(\ N
K LIYHTUPYIOUIEMY  PE3UCTOPY, - _/ U —
HATIPSOKGHHE HA KOTOPOM Oyaer — Fem| Fey Ry
IPONOPLUUOHAIBHO TOKY, MPOTEKa-
oemy depes pesucrtop. [lockomns-
Ky TOKM 4Yepe3 BCE HCCIEAYEMbIE
TPAH3UCTOPHI HE OYAYT MPEBHIIIAThH
B pabote 20-50MA, a ocirumiorpad
C MHUHHMMAaJbHBIM IIYMOM MOJKET PETUCTPHUPOBATH CUTHAIBI HE MeHee 10-
50MB, BenMurHA TaHHOTO COMPOTUBIICHUS H0JKHA ObITh HE MeHee 1 Om.
Ha »Toi1 cxemMe MOJApHOCTP HCTOYHUKOB HAIPSHKEHUS ITOKa3aHa
YCJIOBHO, MOCKOJIBKY MCCJIEAYEMBIM TPAH3UCTOP MOXKET ObITh KaK C P, TaK U
¢ n — kanajoMm. [lo 3To# ke mpu4YMHE HA YCIOBHOM O0O3HAYEHUU TPaH3U-
CTOpa HE MOKa3aH TUIl KaHajla, U K TOMY € U TPaH3UCTOP MOKET OKa3aThCA
HE C U30JIUPOBAHHBIM 3aTBOPOM, a C 3aTBOPOM B BUJE P-N NMEPEXO/Ia.

FoY

Y

Pucynok 5.1 Cxema st cHsi-
THs BBIXOAHBIX BAX moseBoro
TPaH3UCTOpA.
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Ucrounuk DJIC E,, ABISE€TCS TeHEpaTOpoM MEPEeMEHHOr0 HampshKe-

HUSI C HYJEBOM MOCTOSIHHOM COCTaBJISIIOLIECH, UCTOYHHMK E, —

CMEIIacT

HanpspkeHue E, Tak, 4To0bI pazMax cymmapHoro HanpsikeHus E ., + E.,
MOJHOCTHIO TMEPEKPBIBA JTMANA30H BO3MOMXHOIO M3MEHCHUS HAMNPSIKCHUS

U.y, TIOCKOJIBKY, €CIIH TIpeHeOpedh MajbIM
MaJiecHUeM HalpspkeHust Ha R, MOXHO cyu-
Tath, 4TO E ¢, + B¢ =U, (pucyHOK 5.2).

OCHOBHBIM HEJIOCTATKOM JaHHOW CXEMBbI
SBJISIETCA TO, YTO WCTOYHUKU HAIpPSHKCHUS
pa3BepTKH M ocHuwuiorpad HE UMEIOT 00IIeH
TOYKU. DTO, C OJHOM CTOPOHBI, YBEJINYMUBAECT
IIyMBbl PErucTpanuy, a, ¢ APYrOM CTOPOHBI,
TpeOyeT HMCIOJIb30BaHUS KaK MHUHHUMYM JBYX
OTACIbHBIX MCTOYHUKOB MUTAaHUSA — IS TE€He-
patopa ¢ UCTOYHUMKOM CMEIIEHUS U JJIA HC-
TOYHHMKA HANIPSDKEHUS Ha 3aTBOPE.

JlaHHOrO HEmoCTaTKa JIMIIEHA CXEeMa,
npuBeJeHHass Ha pucyHke 5.3. Ha sToi cxeme
ucrounuku E., u E., nmpeobpa3zoBansl B y3en

reHepaTopa (6). IOToT Yy3en w

o0pa3oBaH COOCTBEHHO TI'€HE-

KRE&-t
Pucynox 5.2- Jlna-

MOSICHSIIOIIAS
OpoLecc  HaXOXKIEHUs
CeMEHCTBa  BBIXOJHBIX
BAX mnoneBoro TpaH3u-
cropa

rpamma,
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TIEPCOHATBHOTO

(1) w  ycumurenem — .« 3 L,
popmuposatenem (2). Vewmm- ! [Brex |
TEeJb JOBOIUT pa3Max Hampsi- 1] JURAS "‘3
)KCHHSI Ha BBIXOJE reHeparopa ' ~iz

¢ 1B no 10B u gonoJiHUTEIHHO
MO3BOJISIET CMeEIIaTh 9TO
HaMpsKEHUE BILUIOTH hi (o)
HaNpsDKEHUS TUTAHUS KakK B
MOJIOKUTENIbHYI0, TaK U B OT-

JF

PI/IcyHOK 5.3 DkcnepuMeHTalb-
Hasi cXeMa /s CHSTHS BBIXOJHBIX
BAX noneBoro TpaH3ucTopa.

pHULIATENbHYI0 CTOPOHY. McTOUHMK HanpspkeHust 17 3aTBopa (7) COCTOUT U3
6moxa nutanus 1K (1) u AOMONHUTENHHOTO PETyINPOBOYHOTO MOayIA (4),
MO3BOJISIIOIEr0 M3MEHSTh HAINPSIKEHHWE Ha 3aTBOPE OT OTPULATENBHOIO 10
MOJIOKUTETIHFHOTO HampshKkeHUs: nuTaHus 6moka nutanus [1K. Pesuctop Ry,
BBIMOJIHSET 37€Ch Ty K€ (YHKIUIO, YTO M Ha cxeme Ha pucyHke 5.1. B
nanbpHelieM OyneM Ha cxemax Moayiu 7 u 6 00o3HayaTh HEJAEITUMBIMU

29



(GYHKIMOHATEHBIMU MOJIYJISIMH, JTU00 HE 0003HA4YaTh UX BOBCE, 3aMEHSIS UX
KJIEMMAaMU JIJI MOJKIIOYEHUS K COOTBETCTBYIOIIEMY BBIBOJY MOTYJISI.

JI1s1 cCHATHSA CeMENCTBAa CTOK — 3aTBOPHBIX BAX MOXKHO HCIIOJIB30BATH
CXEMY, aHAJOTUYHYIO TPEABIAYIIEH U TOKA3aHHYIO Ha pUCyHKe 5.4. Ha Hel

onok E., skBuUBaJIecHTEH OJIOKY 6 Ha

pucyske 5.3, a 650k I — G10ky 7.
3Hass CeMEHCTBO CTOK — 3a-
TBOPHBIX MU BBIXOJHBIX BAX He-
TPYAHO HAWTU TaKkWe Ba)KHbIC Ta-
paMeTphl TIOJIEBOTO TPAH3UCTOpPaA
(ITT), xak ero CONMpOTUBJIEHHUE B

Pucynok 5.4 DxkcnepuMeH-  OTKPBITOM COCTOSIHMM Y HAYaJIbHBIN
TaJbHAasl CXeMa JIJISI CHATHS CTOK —  TOK B 3aKPBITOM COCTOSHUHU. B oT-
3aTBOpHBIX BAX moneBoro Tpan-  KPHITOM COCTOSIHUU CONPOTHUBIICHUE
3UCTOpA. KaHajga paBHO TAHIE€HCY HAaKJIOHA

B’ COOTBETCTBYIOIICH BBIXOJHOMI

¢ BAX. A BOT HauaibHBIN TOK 10 cemencTBy BAX
JT ONPENCIINTh NPAKTHUYECKA HEBO3MOXKHO B CHITY
3 ero mMajaocTu. JlJist 3TOro jydiie BOCIOJIb30BATh-
Cd CXEMOM, MPHUBEJACHHOW Ha pHUCYHKE 5. 37ech

«BBIX» - KIE€MMa BBIXOJHOTO HaIpsKEHUS

gFyEm «BBIX.t» WIN «BBIX.-» (B 3aBUCMMOCTH OT THMA

Pucynok 5.5  xamana IIT) Ha 6710Ke 7, pucyHka 5.3. B ToM, 4to

Cxema 1 ompejne-
JIEHUST HAYaJbHOI'O
TOKa CTOKA.

Kg

> X

frent

B 3aKpbITOM coctossHuu [IT mpeacrarisier coboit
CKOpee CTaOWIN3aTop TOKa, YEM AKTHBHOE CO-
MPOTUBJICHUE, HETPYAHO YOETUThCS, HU3Me-
PUB BEJIMYMHY HAYaJbHOTO TOKa MNpPHU pas-
JUYHBIX HAMpPSKEHHUSIX. DTO WILIIOCTPUPYET

Y 1 PUCYHOK 5.2, rae mist BAX, cooTBeTcTBY-

# E43A] e IOIIEN 3aKphITOMY TPAH3UCTOPY, 3aBUCH-

- r Mocth [(Ug,) waer mnpakTUYecKu mapai-
VT JIeIBHO OCH abciucce.

Pucyrok 5.6 Cxema Hcnoab3yemblie 3j1eMeHThI, IPUOOPHI
aJIeKTpUYeCKU yrpapis- W NPHHALIECKHOCTH

eMOro aTTeHKAaTopa Ha 1. T'eHepatop CHHYCOMAQIBHOTO HAamps-

IIT u oHa xe - cxema KCHUS
3JIEKTPOHHOTO xmouya  2- Pesmcroper  R,=10Om ...  100m,

II1a.
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Pucynox 5.7 Bupg
3aBUCUMOCTEH
Usbix(UBX), ucnolib3ye-
MBIX JJII OILICHKH BEJIU-
YUHBI MaKCUMaJbHO JI0-
MyCTUMOTIO YpOBHS
BXOJHOT'O CHUTHAJA.

3.

HaGop coeanHUTENbHBIX MPOBOJOB —
2 IT.

N3amepurens Hanpsikenus 0...12B u
Toka Ha mnpenensl a0 100MKA wu
100MA

DneKTpoHHBIN ocumiorpad ¢ AByMs
napamMH IyIoB

3ananue:

[To cripaBOYHBIM JaHHBIM OIPEIETUTH
OCHOBHBIE TapaMeTpbl HCCIEAYEMOTO
TPaAH3UCTOPA U €TI0 IIOKOJIEBKY.

I monaydeHHOTo OT mpemnojaaBaTels
TpaH3UCTOpa HAWUTU €ro BXOJHBIE U
CTOK - 3aTBOPHBIC XapaKTEPUCTHUKH,
KaK OBIJIO OMMCAHO BHIIIIE.

HN3meputh HavadbHBIA TOK TpPaH3U-

CTOpa M COIIPOTHUBIICHHUC OTKPBLITOI'O KaHaJa IIPpU HUCIOJIb30BAHUH UMC-

IOLUXCSl YPOBHEW HANpPsKEHUS.

ITo IMOJIYYCHHBIM JJaHHBIM OLCHUTL OITUMAJIbHYIO BCJIMYHUHY COIIPOTHB-
JICHUA ACIUTCIIA OJIA YHPABIACMOI'O aTTCHIOATOPpA M BCIMYHUHY COIIPO-
TUBJICHHA IJI1 aHAJIOIOBOI'O KJIIOYa ITOCICAOBATCIBHOIO M IapalliCiib-

HOI'O THUIIA.

[Toctpouts cemeiictBo 3aBucumocteir UBbix(UBX) st ynpaBisieMOro
aTTeHI0aToOpa JUIsl pa3IMYHBIX KO-

A o
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Pucynok 5.9 Cxema
napajieJJbHOTO  aHaJo-

rosoro kiaroya n1 YBX Ha
IIT.

Pucynok 5.8 Bpe-
MEHHas Juarpamma, Wii-
JTIOCTPUPYIOIIAS.  METOJ
HAaXOXJICHUSI  HEJIUHEH-
HOCTH aHaJIOTOBOI'O aT-
teHroatopa Ha IIT.

s unuentoB nepegaun. OUEHUTH MAKCUMAJIBHO JIOMYCTUMBIA YPOBEHD
CUTHajia, Ipy KOTOPOM BEJIMYMHA €0 UCKAKEHUIN HE NPeBBICUT 1%.
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BriienuTh pa3HOCTHBIA CUTHAJI MEXIY YAaCThIO BXOJAHOTO HANPSIKEHUS
Y BBIXOJHBIM HAIPSKEHUEM U OLICHUTh BEJIMUMHY HCKAXXEHUU JJid pas-
JUYHBIX YPOBHEW CUTHAJA.

OueHuTh MOTPEUIHOCTh MOJYUYEHHBIX PE3YyJIbTaTOB

OueHuTp, Kak U3MEHSTCS Pe3yibTaTbl U3MEPEHUN, €CIIM MCIOJb30BaTh
MHBEPCHOE BKIIIOUEHHE TPAH3UCTOPA.

OueHuTh, KaKk HU3MEHATCA Pe3yJbTaTbl U3MEPEHMM, €ClId TPaH3UCTOP
HarpeTs 10 Temmeparypsi 50-70°C

Yka3aHusl K BbINOJHEHUIO Pa0oThI

CrpaBouHbIe JaHHbIE MPUBEIEHBI B 3JIEKTPOHHON 0a3ze JaHHBIX, pa3Me-
HIEHHOM Ha CEpBEPHOM KOMIIbIOTEPE JTA0OPATOPUH.

[Ipyn cHATHHM XapaKTEPUCTUK HYKHO YYHUTHIBATh HAJWYUE 3AIUTHBIX
JIMOJI0B, YCTAaHOBJICHHBIX MEXIYy BBIBOJAMH TPAH3UCTOPOB, M MPEIIST-
CTBYIOUIMX HX MpPOOO0I0 M3-3a CTaTHUecKOro sjekrpuuecTBa. [lo sroi
IPUYHMHE JlaXe ISl TPAH3UCTOPOB C W30JIMPOBAHHBIM 3aTBOPOM IIPHU
NPWIOKEHUU K HUM HaNpsDKEHUM oOpaTHOM MOJSPHOCTU TOK 3aTBOpa
(w/m; cTOKA) MOXKET OKa3aThCs HEJOMYCTUMO OOJIBIITIM.

[Tpu cusitun BAX He cTouT 3a0bIBaTh, 4TO MPU U3MEPEHUU MAJbIX TO-
KOB BOJIbTMETP JOJDKEH YCTaHABJIMBATHCS TakK, YTOOBI MOTpeOsieMblit
UM TOK HE BXOJWUJ B M3MepsieMylo Ienb. [Ipu OonmpIIuX ke TOKax
HA000pOT, CXeMY MU3MEPEHUs CIIEyeT BHIOMPATh TaK, YTOOBI Majaroiee
Ha aMIIEpMETPE HANPSIKEHUE HE U3MEPSIOCh BOJBTMETPOM.

B oTruere npuBecTu:

CripaBo4HbI€ JAHHBIE IO UCCIETYEMOMY TPAH3UCTOPY

Bce skcnepuMeHTAIbHBIE CXEMBI ¢ NPABUJIBHBIM 00O3HAYEHUEM TpaH-
3MCTOpa U MPABWIBHON MOISIPHOCTHIO UICTOYHUKOB HANPSHKEHUS.
['padukn, a mpu HEOOXOTUMOCTH M TAOJHUIIBI IO Pe3yIbTaTaM IKCIEPH-
MEHTaJIbHBIX UCCIEAOBAaHUMN

Bomnpocsl 11 caMonpoBepKH M0 JEKIMOHHOMY MATEPUAJLY
DeKmponHbvle npudOpPbl HA OCHOBE HECKONbKUX D-I Nepexo0os
UTto Takoe JaBUHHBIN TPAH3UCTOP U KAKOBBI CXEMbI €r0 BKIIOUEHUA?
KakuMu OCHOBHBIMM MapaMeTpaMu XapaKTepU3yeTcsl JaBUHHBIA TpaH-
3UcTop?

Kakoii Bun nmeer BAX naBuHHOTO TpaHsuctopa?
UTo Takoe OAHONEPEXOIHBIM TPAH3UCTOP M KAKOBBI CXEMBI €r0 BKIIIO-
yeHus?

KakuMu OCHOBHBIMH MapamMeTpaMu XapaKkTepU3yeTcs OJHOMEPEXOIHbBIN
TPaH3UCTOP?

Ha dem ocHoBaH mpuHUUII paOOThl YNPaBIAEMbIX M HEYHPABISIEMBIX
TUPUCTOPOB?




