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HccienoBanue XapaKTePUCTHK
MOJIYIIPOBOHUKOBBIX IM01a M CTA0MJIMTPOHA

Heab padoThl: M3yuurs NOpuHOMO JEACTBHSA W OCHOBHBIE XapaKTEPUCTHKH
MOJTyIPOBOJHUKOBBIX JINO/1a U CTAOMJIMTPOHA.

KpaTKne TCOPETHYECCKHUE CBECACHUA

IlorynpoBOAHUKOBBIN WO TPEJACTABISIET CO00M MOHOKPHUCTAI, B KOTOPOM
CO37IaHbl 00JaCTH Pa3IUYHON MPOBOJUMOCTU: ABIPOYHON (p-THMA) U JIEKTPOHHOI (n-
Tumna). ['panuia Mexay 3TUMHU 00J1acTAMHU Ha3bIBaeTcs p-n nmepexoaoMm (puc. 1.1.a). Eciou
K KpUCTAJUTy MNPWIOKHUTh HaMpsHKEHWE TakK, 4YTOObl K P-00sacT ObLT TPHUIIOKEH
OTpULIATENIbHBIA TMOTEHIMAJ, a K nN-o0lacTh — TMOJIOKUTENbHBINA, TO HOCHUTEIH,
OPUTITUBASICH K Pa3sHOMMEHHBIM IIOJIFOCAM, CO3JIaayT OKOJO p-nh-mepexona o0nacTb,
JIMILICHHYI0 HOCUTEJIEH.
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Puc.1.1. HOJ'IyTIpOBOILHI/IKOBBIe AUOABI U UX XapAKTCPHUCTUKU

Orta 007acTh Kak ObI pa3phIBacT IEMb, U TOK B JTOW IIENMH OTCYTCTBYET. Takas
MOJISIPHOCTh HATPSDKEHUS Ha3bIBacTCS 3amUparonleidl Wil o0paTHOil W COOTBETCTBYET
3aKpBITOMY COCTOsTHUIO nuoza (puc.1.1.6).

[IpoTrBOMONIOKHAST TOJSAPHOCTh HAIPSKEHUS IEpEMENIaeT HOCUTEIM HaBCTPEdy



IpyT APYTY, U MPOUCXOIUT TIepexo]] (MHKEKIIMA) HOCUTEICH B «4yXKyro» obnacte. Takas
NOJIIPHOCTh HAIPSDKEHMS HA3bIBa€TCs MNMPAMOM WIM OTHHPAKOMIEN W COOTBETCTBYET
OoTKpeiTOMy auony (puc.l.l1.B). Tumnwuunas BonbT-ammepHas xapakrepuctuka (BAX)
MOJTyIPOBOTHUKOBOTO JaroAa m3o0paxeHa Ha puc. 1.1.T. 3mechk BeTBh 0a COOTBETCTBYET
npoBojslIeMy (IpsIMOMY) HallpaBJeHUIo, a BeTBb Ob — HempoBosiiemy (oOpatHomy). B

NPSIMOM ~ HANPABICHWM  JWOM  XapaKTepU3ylOT JOMyCTHMBIM TOKOM [, .,  H

COOTBETCTBYIOIIMM €MY MaJICHUEM HalpsKeHUs Ha auone U

np.max *

B oOpatHoM HampaBieHMH JHOJ XapaKTEPHU3YIOT JTOMYCTUMBIM 3HAYCHHEM
HanpspkeHus U KOTOPOE€ MOXKET OBITh MPUIIOKEHO K TUOTY.

06p.max ’

Hanuune y nuoga kpuTuueckoro oOpaTHOTO HANpsHKEHUs, TPU KOTOPOM HACTYTIAeT
AIIEKTPUYECKUI (HE TEIUIOBOM) MPOOOii, MO3BOJAET HMCIOIB30BaTh MOTYyTPOBOIHUKOBHIN
JMOJI B CXeMax craOwim3anuu HampspkeHus. OmaHa U3 BO3MOXKHBIX CXEM CTaOMIN3allid
npencraBieHa Ha puc. 1.2. BeiXogHOE€ HANpPSDKEHHE CXEMBI C OOJBINONW TOYHOCTHIO
MOAJICPKUBAECTCA HA 3aJHEM  YpPOBHE U,,.=const, PaBHOM  KPHUTHYECKOMY

8blX

(TpoOMBHOMY) HANpSOKCHHWIO JaWoja. Pa3HWI@a MEXIy BXOJHBIM M BBIXOJHBIM
HaIIPSDKEHUSIMU TaCUTCA HA CONPOTUBIEHUNA R, .
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Puc.1.2. Cxema crabunu3zanuy HarpsHKeHUs

Ecnu BxonHOE HanpsKeHUEe BO3PACTAET, TO YBEJIMYMBAETCS U OOPATHBIN TOK IUOAA,
BO3pacTaeT TOK I ¥ najgeHue HalpspKeHHs Ha racsaieM conporusienun R,. Ilpupamenus

HanpspkeHud U u AIl-R, B3aUMHO KOMIIeHcupytorcs, a U

68X

COXpaHseTCsl Ha

B8blX

3aJJaHHOM ypOBHE.

Juon,  wWcnodb3yemblid  Jisl  CTAOMJIM3AallMM  HAnpsDKEHUs,  Ha3bIBaeTCs
cTadmamTpoHoM. Heoctarok 1aHHON CXE€Mbl — 3aBUCUMOCTDH MPOOMBHOTO HAIPSKEHUS
CTaOMJINTPOHA, a CJIEIOBATENIbHO, U BBIXOJHOTO HampspkeHus U OT TEeMIepaTyphl.

DTy 3aBHUCHUMOCTb MOXHO CYIIECTBEHHO YMEHBIIUTb, BKJIIOYMB IIOCIEIOBATEIBHO CO
CTaOMJIMTPOHOM KOMIEHCUPYIOLIUI U0 B IPSIMOM HaIlpaBICHHH.

B8blX

IopsiioK BBINOJIHEHUS JIa00PATOPHOI PadoThI

1. 3anyctute nporpammy Multisim (Electronics Workbench). IIpu sTom aBromMatuyecku
OyZeT CcOo3aH U OTKPBIT HOBBIM (ailsl, KOTOPBIN ClIEIyeT COXPAaHUTh, UCTIONb3Ysl KOMaHIY
®aitn > CoxpaHUTh KaK.



2. Hapucyiite cxeMy, mnpuBeleHHYr0 Ha puc. 1.3. Hcnonb3ys MaHUIYJISTOP MBIIIb,
nepeHecuTe HeoOXOMUMBbIE 3JEeMEHThl Ha pabouyro ob6macte. s 3TOro HEoOXOoIUMo
BBIOpATh pa3ies Ha MaHEeIM WHCTPYMEHTOB, B KOTOPOM HAXOJUTCS HY>KHBIN DJIEMEHT, a
3aTeM MEePEHECTH ero Ha pabouyio 00IacTh.
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Puc. 1.3.

3. Jlma cuatus npsmor BAX mnepexirodarenb yCTaHOBUTE B IPABOE IOJIOKECHUE.
BxmrounTe cxemy M MOCIENOBaTeabHO ycTaHaBnuBas 3HaueHue JJIC uctouHuka ot 6 10
0 B, 3anuiure 3HaueHus HanpspkeHuss U ., WTOKa [ = n;uonas Tabmuiy 1.1.

Taoauuna 1.1. [Ipsamas BetBb BAX nnona
E,B U mB 1 MA

np’ np?

4. ns cuarus obpatHoil BeTBM BAX mepekirouaresb yCTAHOBUTE B JIEBOE IMOJIOKECHHE.
BxirounTte cxeMy M mocnenoBarenbHO ycraHaBiauBas 3HadeHue J/]C mcrounmka ot 0 10
20 B, 3anumure 3HayeHus Hanpsbkenust U, uToka [, aAuoxaa B tabmuiry 1.2.

Tab6amua 1.2. Obparnas BetBb BAX nuona
E,B U, B I,,, MA

[To moy4eHHbIM JaHHBIM TIOCTPOliTe rpadukn [, = f (U np) u 1,,=f(U,).

5. Hapucyiite cxemy, npuBeAeHHyr0 Ha puc. 1.4 u Brmounte cxemy. Ha BAX,
NOSIBUBIIEHCS Ha DJKpaHe ocuwuiorpada, Mo TOPU30HTAIBHOM OCH CUUTHIBACTCS
HanpsbkeHue Ha jauone B MB (kanan A), a mo BepTukaiu — TOK B MA (kanan B, 1 mB
COOTBETCTBYET 1 MA).
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6. Hapucyiite cxeMmy, NpuBeicHHYr0 Ha puc. 1.5 m wusMmeppre 3HaueHue U, Ha
ctabunutpone npu 3HaueHusx JJIC uctounuka ot 0 go 35 B. Pesynbrarhl n3MepeHuit
3aHecuTe B Tabnumiy 1.3.
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Tao6auuna 1.3. lannsie qiig nocrpoenust BAX crabunurpona

E,B U mMB 1 MA

cm? cm?

7. Berancnure Tok crabwintpoHa [, Ui KOKAOrO 3HaueHWs HampsbkeHus U, 1O
dbopmyrne:

Pesynbrarel Berunciaenuit 3anecute B Tabnuiry 1.3. [lo nanapiM Tabnuisl nocrpoiite BAX
CTAOWJIMTPOHA W OIEHUTE 0 HeW HanpspkeHue cradunu3anuu. OHO OnpenemnsieTcs TOUKON
Ha BOJIbT-aMIIEPHON XapaKTEPUCTUKE, B KOTOPOH TOK CTAOMIM3AIMH PE3KO YBEIUIUBACTCS.

8. HapucyiiTe cxemy, IpUBEICHHYIO Ha pUC. 1.6 U BKIIIOUHUTE.
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Ha nonyuennoit BAX onpenenure HanpspkeHUE CTaOMIIM3AIIUN.



KoHTpoJsbHbBIEe BONIPOCHI

CpaBHUTE HaNpsHKEHUS HA TUOJIE TIPU IIPSIMOM M OOpaTHOM CMELIEHUU MO MOPSIKY
BennuuH. [louemy oHM paznnyHb?

. UeMy paBHBl CONpPOTHBICHHS HACAIBHOIO JUOJa B TMPSAMOM U OOparHoM
HaIpaBJICHUIX?

CpaBHUTE TOKM dYepe3 IUOJ IpU MPSIMOM U OOpPaTHOM CMELIEHUU IO MOPSAIKY
BennuuH. [louemy oHU pa3inyHbI?

CpaBHUTE OTHOCHUTETHLHOE W3MEHEHHWE HANpsHKEHUWs Ha CTaOMIUTPOHE C
OTHOCUTEIIbHBIM W3MEHEHHEM TMUTalllero HamnpsokeHus. OIleHUuTe CTeneHb
CTaOMIN3aIINH.

Yem orpaHuurBaeTCs HAUOOIBIIUHN TPSMOUN TOK Yepe3 1uoa’?

HazoBute anekTpoasl [uoja U CTaOMIUTPOHA.



