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DHepreTnyeckre ypoBHH aTOMOB M 3HEPreTHMYECKHE 30HbI KpUcTaioB. OO0beqHEHUE
aTOMOB B KpHCTaJIII. POPMHUPOBAHUE DHEPIETUUECKON HMArpaMMbl METajula Ha IPUMEPE
JIUTHSL.

DHepreTuvyeckue ypoBHH aTOMOB M DHEPreTUYECKUE 30HbI KpUCTAIoB. OObeANHEHNE
aToMOB B KpucTaul. DopMHpOBaHME 3HEPreTUYECKOM AMarpaMMbl IUAJIEKTPUKA Ha
npumepe LiF.

YeThlpexBaleHTHBIN COOCTBEHHBIN MOIYNIPOBOAHUK. MeXaHU3M 3JEKTPONPOBOAHOCTH B
paMKax MOJENIM NapHBIX KOBAJECHTHBIX CBs3el. [lepexom kx Monmenn >HEPreTH4ECKUX
30H.

YeTplpexBal€HTHBIM MOTYNIPOBOJAHUK  n-TUIMA. MeEXaHW3M 3JIEKTPONPOBOJHOCTH B
paMKax MOJEIM IapHbIX KOBAJICHTHBIX CBs3ed. [lepexon k mMonenu 3HEPreTHYECKUX
30H.

UYeTbIpeXBaJICHTHBIM MOJYIPOBOJAHUK  p-TUna. MeXaHW3M 3JIEKTPOIPOBOJHOCTH B
paMKax MOJENIM NapHBIX KOBAJECHTHBIX CBs3el. [lepexom kx Monmenn 3HEPreTU4ECKUX
30H.

[Tpuntun popmMHUpoOBaHUs OTHOMEPHBIX JHEpreTHUecKuX nuarpamm. Kiaccuduxanms
DHEPreTUYECKUX 30H. OHEPreTHMYECKHE [uMarpaMMbl MeTajlia, JAWDJIEKTpUKa U
COOCTBEHHOTO TOJYIPOBONHUKA. YpoBeHb Depmu, paboTa BBIXOIA DJIEKTPOHA.
Du3nyecKuil CMbICT YpoBHS PepMu B METAJLIE.

OCHOBHBIE CBEJEHUS O CTAaTHUCTUKE OJJIEKTPOHOB M JABIPOK B IOJYIPOBOJAHMKAX.
Oynkuus Oepmu u ee puznyeckuii cMpici. Pacnipenenenue 31eKTPOHOB M0 HEPTUSIM B
MeTaJuie ¥ B COOCTBEHHOM IOJIyTIPOBOIHHUKE.

PaBHOBeCHass KOHLIEHTpAIMs MOJBHMXHBIX HOCHUTENIEH B COOCTBEHHBIX U IPUMECHBIX
HEBBIPOK/JCHHBIX IIOJIYIIPOBOJHUKAX, €€ 3aBUCHUMOCTb OT TEMIEPaTypbl U IIMPUHBI
3anpenieHHON 30HBI.

[Tonoxenue ypoBHs depmu B HII€aIbHOM COOCTBEHHOM MOJYIPOBOJHHUKE (BBIBOJ Ha
OCHOBE ITPUHIUIIA HEUTPAIBHOCTH).

WneanbHbIl COOCTBEHHBIH IMOMYNPOBOAHUK: 3JIEKTPONPOBOAHOCT MPH aOCOIIOTHOM
HyJle W €€ H3MEHEHHE C POCTOM TemmepaTyphl. [loaBM)KHBIE HOCHTENM 3apsna;
JHEpreTuyeckas JuarpaMma, IOJOKeHue ypoBHA DepMu 1pu  pasiIUYHBIX
TEMIIEPaTypax.

ITonynpoBoaHuK n-TUIA: ONPENEIICHWE, HOCHUTENM 3apsifa (IOABHIXKHBIE W
HEMOJBHKHbIE, OCHOBHBIE U HEOCHOBHBIE), YCIOBUE HEUTPAIBHOCTH, YHEPreTUdecKas
auarpamma, TMosokeHue ypoBHa PDepmu mpu aOCOMIOTHOM HyJE; W3MEHEHHE €ro
IIOJIO’KEHHUS U 3aCEJICHHOCTH IPUMECHOTO YPOBHS C TEMIIEPATYPOU.

ITonynpoBoaHuK p-TUIA: OINpEAeNeHUue, HOCUTENH 3apana (IOABMKHBIE U
HETOJBHKHBIE, OCHOBHBIE U HEOCHOBHBIE), YCIOBUE HEUTPAIBHOCTH, YHEPreTUdecKas
auarpamma, TmosokeHue ypoBHa Depmu mpu aOCOMIOTHOM HyJE; W3MEHEHHE €ro
IIOJIO’KEHHUS U 3aCEJICHHOCTH IPUMECHOTO YPOBHS C TEMIIEPATYPOU.

TeruioBas reHepanys MOABMKHBIX HOCUTENEN 3apsiia. 3aBUCUMOCTh KOHLIEHTPAIUH
3JIEKTPOHOB IIPOBOJIUMOCTH B MOJYNIPOBOJHUKE 7-THUIA OT TEMIEPATyphbl; GU3NUECKUN
CMBICIT YIJIOB HAKJIOHA YyYaCcTKOB KpuBoii Ig n = f'('/y).

30HHas AuarpamMma MOJXyHNpPOBOAHHMKA IIPU HAJIWYUU CHIIBHOTO DJIEKTPUYECKOTO ITOJIS.
VY napHas reHepanys OABUKHBIX HOCUTENIEH 3apsiaa.

30HHas IuarpaMMa IOJIyIPOBOJAHHMKA IPU HAJIWYUHU CHIIBHOTO DJIEKTPUYECKOIO ITOJIA.
[Tonesas reHepanys NOABUKHBIX HOCUTEIIEH 3apsia.

CBeroBasi reHepalus TMOJABWKHBIX HOcUTeNned 3apsga. DoTope3ucTop, NPUHIUI
JNEUCTBHUS, XapaKTEPUCTUKHU, [TapaMETPBI.
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Mex30HHasE PEKOMOHMHAIMS: PAa3HOBUAHOCTH, YCIOBHS M (DU3WYCCKHIA MEXaHH3M;
CTETIEHb BEPOSITHOCTH IIpoLiecca.

PexomOnHanms dYepe3 JOBYIMIKH; €€ MEXaHM3M B TPUMECHBIX MOJIYIPOBOIHHUKAX.
OTtobpakeHue Ha FHepreTHUecKux Auarpammax. [loBepxHOCTHasE peKOMOMHALUS.
Huddysus u npeitd NmoaBMKHBIX HOcHTeNed 3apsna, nud¢y3uoHHBIE U JpeidoBbie
TOKH 3JIEKTPOHOB U AbIpoK. [TonsTre auddy3nonnoit mmubl. [1oABUKHOCTS.
B3aumocss3s muddys3un u apeticda moaBMKHBIX HOcUTenel 3apsiaa. [TomynpoBoaHUK ¢
HEpaBHOMEPHONH MO O00BEMY KOHLEHTpalMed MpUMeCH:  IPOLECC YCTaHOBJICHHUS
paBHOBECHS U SHEPreTUYECcKasi 1uarpaMMa; OCHOBHasi 00J1acTh NPUMEHEHUS.

IIpouecc ycTaHOBIEHMsI paBHOBECUS Ha KOHTAKTE IMOJYNPOBOJHUKOB p- W N-THIA!
Toku u wux mnpupona, MNpPUUMHA BO3HUKHOBEHHS MOTEHIUAIbHOIO Oapbepa U
KOHTaKTHOIO 3JIEKTPUYECKOTO TMOJs. OHEpreTHdYeckas AuarpaMma paBHOBECHOIO
nepexona.

[TapameTpsl p-n mepexona B paBHOBECHOM COCTOSIHUM: NMOTEHLUAIBHBINA Oapbep ey,
oToOpakeHHEe Ha DHEPreTHYecKor auarpamme: (U3MYECKHMEe TPUYMHBI  €ro
BO3HUKHOBEHUS; BBIBOJ (DOPMYJIbI, IOPSIOK BETUUUHBI €.

ITapameTpel p-n mepexoja B PaBHOBECHOM COCTOSIHMM: KOHTAKTHOE JJIEKTPUYECKOE
nojie & (U3NYECKHUE TPHYUHBI €r0 BO3HUKHOBEHHS, BBIBOJI (OPMYIBI, TOPSIOK
BEJIMYHHBI £, PACIPEICIICHUE OIS B IPEJEIIax epexoma.

[TapameTpsl p-n mnepexoja B paBHOBECHOM COCTOSIHUU: IIMpPUHA repexoia /; BbIBOJ
¢dbopMysbl, HOPSAOK BEIUYUHBI /. ly; I, U1 «OZHOCTOPOHHMX» HEPEXOJOB.
3aBUCUMOCTD IIUPUHBI IEPEX0/1a OT KOHIEHTPALMU IpUMecei.

IIpsimoe cmelieHne p—n nepexona; NOJSAPHOCTh MOAKIOYEHHS BHEITHETO HAIIPSKCHMS,
sHepreTuyeckas auarpamma. WHXKeKuus: ornpeneiacHue, YCIOBUS BO3HUKHOBEHMS.
dusnueckas npupoja NpsMoro Toka. MizMeHeHHs MOTeHIUaIbHOro O6apbepa U MIMPUHBI
nepexoa.

OOpatHoe cMmelieHue p—n [epexosia; IMOJIPHOCTh MOJKJIIOUEHUS BHEIIHETO
HANpsDKEHUs, HHEpreTHYeckas JauarpaMma. OKCTpPakKLMs: OIpeNeieHHe, YCIOBUs
BO3HUKHOBEHUs. du3nueckas npupoja oOpaTHOro Toka. MI3MeHeHus: MOTEeHIHAIbHOIO
Oapbepa ¥ IHPUHBI TIEPeX0/a.

XapakTep pacupeaesieHus: KOHIEHTpalMii HEOCHOBHBIX HOCUTENEN 3apsia MpU IPsSIMOM
1 00paTHOM CMEILICHUU p— TIepexo/1a; GU3NIECKUue MPUINHBL.

BonpramnepHas XapakTEpHUCTHUKAa HACATU3UPOBAHHOTO p—1  IEPEX0Ja: OCHOBHbBIE
JOMYIIEHNS, BBIBOJ (hOPMYJIBI, TpadUK.

3aBUCUMOCTb BOJIBTAMIIEPHOM XaPaKTEPUCTUKHU HACAIU3HPOBAHHOIO p—71 NEPEXOAA OT
TeMIepaTypbl M Marepuaia, U3 KOTOPOTO OH HM3rOTOBJIEH M OOYCIIOBIMBAIOLINE €€
(bU3UYeCKre TPUIHUHBI.

@akTopsl, OTIUYAIOUIUE peabHBbIM p—71 MEPEXO] OT UACAIU3UPOBAHHOrO. TOKM mpH
00paTHOM BKJIFOYEHUH PEAIbHOTO MEPEXoa.

@akTopsl, OTIUYAIOUIUE peabHBbIM p—71 MEPEXO] OT UACAIU3UPOBAHHOrO. TOKM IpH
IIPSIMOM BKJIFOUEHHUU PEaIbHOI0 MEPEX01a.

JlaBunHBIH TpoOoii p—n mepexoma: (uznMyeckas KapThHa, TpeOOBaHHUS K
IIOJIyIIPOBOJTHUKOBOMY MAaTe€pHaily, BOJIBTAMIIEPHAs XapaKTEPUCTHKA, 3aBUCUMOCTH
HanpsDKeHUs Ipo0ost OT TeMnepaTypbl, prusnyeckast IpUYUHA STON 3aBUCHMOCTH.
TyHHENnbHBIA TIPOOON p—n mepexona: pusznyeckas KapTHHA, TPeOOBAHMS K MaTepuamy
nepexoaa, BOJbTAMIIEPHAs XapaKTEPUCTHKA, 3aBHCUMOCTh HANpspKeHUs Hpobost oT
TeMIepaTypbl, (pru3nyeckast IpUUNHA ITON 3aBUCUMOCTH.

CTaOuIuTpOHBI: MIPUHLINII neicTBus, Pa3HOBUIHOCTH, BOJIbTAMIIEPHbBIE
XapaKTePUCTHKH, MX 3aBUCUMOCTb OT TeMmmeparypbl. @DOU3NYECKUH IPUHLHAI
KOMIICHCAIIUH TEMIIEPaTyPHOI 3aBHCUMOCTH pab0overo HanpsHKeHUs! CTa0MIIUTPOHA.
EmkocTh p—n mepexoja, ee 0COOEHHOCTH M pa3HOBUIHOCTH. baphepHas eMKoOCTh, ee
¢du3nveckas npupoaa U 3aBUCHMOCTb OT HANPSKEHUS Ha MEPEXO/Ie.
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Emxocts p—n mepexona, ee 0coOeHHOCTH ¥ pasHOoBUIHOCTH. Jnddy3nonHas eMKoOCTh 1
ee (uznyeckas Npupoaa. 3aBUCUMOCTb AM(PPY3MOHHON EMKOCTH OT HaNpsDKEHUS Ha
nepexoie.

Ilepexoanble mpoueccsl B JHOAE; (QU3MUECKHE TNPUUYMHBI HMX CYLIECTBOBAHMS.
VYcTaHoBIEHHE NPSIMOTO HANpPSOKEHHWs] Ha AMOAE IPU HU3KOM U BBICOKOM YPOBHSIX
WHXKEKIUH.

[lepexomnpie mpomeccsl B auOAe, (HU3MUECKHE TPUYMHBI WX CYIIECTBOBAHUS.
BoccranoBnenne oOpaTHOrO COMPOTUBIIEHUS AMO0JAa (TOKA uepe3 AMOA M HamlpsKeHUs
Ha HEM). Bpems BoccTaHOBIEeHHS, 3apsi nepekitoueHus. Pduznueckue IpOLECcCh
MHEPLMOHHOCTH.

@axTopspl, BIUAIOLIME HAa O00pa30BaHUE BBHINPSMISIONIETO U OMHYECKOIO KOHTAaKTOB
METaJUI-MIOIYNPOBOAHUK.  OMHYECKMM  KOHTAaKT  METaJuI-NIOJYNpPOBOJHUK,  €ro
Pa3HOBUAHOCTH. DHEPreTUUECKUE JUArpaMMBbl.

Bempsmnstonmii koutakt (6apsep LIoTTKM) MeTall-KpeMHMH n-Tuna. YCIOBUS €ro
(dbopMHpOBaHUs, yCTAHOBICHHE PAaBHOBECHS, PHEPTETHYECKAs TUAarpaMMa, €ro OTINYne
OT p—n nepexona. MexaHus3m BIHSHHS TOBEPXHOCTHOTO 3apsiia Ha CBOWCTBA KOHTAKTA.
IIpsimoe u obpaTHOe cMenienne Oapbepa LIloTTky, 3HEepreTnyeckue auarpaMmsl. Toku u
ux npupoza. [Ipuunna manoi nHEpUMOHHOCTH 1non0B LIIOoTTKH.

CpaBHeHHE BOJIBTAMIIEPHBIX XapaKTEPUCTUK KPEMHHEBOrO p—n Iepexona U Oapbepa
ottku (Metamn — n-Si) ¢ OAMHAKOBBIMU MapaMeTpaMu. dusnuyeckue NPUYMHBI MX
paznuuus. [Ipeumymectsa quonos llloTTku nepen nuoaaMu Ha p—n EPeXoaax.
bunonspusiii tpansucrop (bT): ompenenenue, cTpykTypa, peKUMBI pabOThI, CXEMBI
BKJTIOUEHUs 1 -p-n BT B aKTHBHOM pEXHME.

®dusnueckue npoueccsl B BT npu nepeHoce sMUTTEpHOTO TOKa B KOJJIEKTOP uepe3 6azy
B aKTHBHOM pexuMme. DHepreTudeckas auarpamma. Jpeiidoserii BT, ero ocobernoctn
U TIPEUMYILIECTBA.

Toku B BT, BKiIOUeHHOM B cxeMy ¢ oOmeil 6a30if U OOIMM 3MHUTTEPOM.
KoadduunenTs! nepenaun Toka, UX B3aUMOCBSI3b U MOPSI0K BEIUYHMHBI.
Pacnipenenenus KOHLEHTpAIMii HEOCHOBHBIX HOCUTENEH B 06a3e B Pa3IMYHBIX PeKUMAax
pabotel BT u pusmveckue mporeccsl, OnmpeIeSIoNnue UX XapakTep.

Monynsmus mupussl 6a3sl BT. O6paTtHast ¢BA3b 1Mo HanpspkeHuto. [Ipumeps! BIUSHUS
aToro ¢akTopa Ha BoJibTamrepHbie XapakTepuctuku bT. Dddext Kupka.

Bxonnsie BosnbTamnepHslie xapaktepucTuk BT B cxeme ¢ oOmiei 0a3oif; BausHUE Ha
HUX BBIXOJHOTO HanpsbkeHust Uyg 1 ero pusnueckas IpuuuHa.

CeMmeicTBO BBIXOJHBIX BOJBTAMIIEPHBIX XapakTepucTuk BT B cxeme c oOmieir 6a30i;
YYacTKH, COOTBETCTBYIOIIME PpA3JIMYHBIM pPEXUMaM paboTel W HMX (uU3ndecKas
MHTEPIIPETALINSL.

Bxonnsle BosbTamnepHsle XxapakTepucTuku BT B cxeme ¢ oOLMM 3MUTTEPOM, BIUSHUE
Ha HUX BBIXOJHOTO HanpshkeHus Uygs | ero pu3udeckas IpuiuHa.

Brixonneie BonbTamnepHsie xapakrepuctuku bT B cxeme ¢ oOmuM sMuTTepOM. AHAITNA3
ux (DOpPMBI ¥ IPUUMH OTINYMA OT BRIXOTHBIX BAX B cxeme ¢ o0rieii 6a30ii.

Brustaue temneparypsl Ha BeTu4HHY TOKa Kouiektopa BT B cxemax ¢ obmieii 6a3zoi u
OOIIMM MUTTEPOM U HA MOJIOKEHHUE BBIXOJHBIX BOJITAMIIEPHBIX XapaKTEPUCTHK.

BT kak JWHEWHBIA YETBIPEXMOMIOCHUK. BbIBOA A-mapamMeTpoB, Ha3BaHUS U
000CHOBaHHKE pa3zauuus X BenuuuH B cxemax Ob u OD.

VYcunutensHeie cBoiictBa BT B cxeme ¢ o0mmMm smuttepoMm. [Ipocrenmmii
YCUJIUTENIBHBIN KaCKaJl U €T0 CBOMCTBA.

OMHUTTEPHBIH TMOBTOPUTENh — CXeMa C OOmMM KOJuleKTopoM. [Ipocreimmit
YCUJIUTENIbHBINA KACKaJ U €r0 CBOMCTBA.

Cxema xmtoua ¢ ucnosibzoBanreM bT. Cratuueckue BBIXOJHBIE XapaKTEPUCTHUKH U
Harpy3o4Has npsimasi. Y cioBus, npu KoTopbix bT paboTaer kak Koy, €ro pa3InyHbIe
COCTOSIHHSI (PEXKUMBI) U (PU3NUECKHE MPUINHBI HHEPIIMOHHOCTH.
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VYcnous, pu kotopbix bT paboraer kak kirod. BpemeHHble AuarpaMMbl BXOJAHOTO U
BBIXOJITHOT'O TOKOB; pacIipeie/IeHue KOHIIEHTpaluii HEOCHOBHBIX HOCHTEJEeH B 0a3e Ha
Pa3HBIX JTamnax.

NmnynbscHbie BpemeHHble napameTpbl bT. Ananu3 npuunn nnepunonnocty bT B cxeme
kimoya. [lytn ymydmeHus: iMImysibcHbIX ¢BOMCTB. BT ¢ muomom IloTTku: msmueckue
IIPUYUHBI €M0 MEHBUIEW HHEPLIMOHHOCTH.

IToneBoit  Tpansucrop (IIT) ¢  ympaBiasiomMM  HEPEXOJOM:  OIpEAETICHHE,
Pa3sHOBUIHOCTH, YCTPOHCTBO. MexaHN3M BIUSHUS HanpshkeHus Ha 3aTBope (Usy,) Ha TOK
CTOKa IPH MOCTOSIHHOM HanpsbkeHuu Ug,. AHanu3 ¢popmbl BAX npsmoit nepenaun.
[Ipuamun peucteus IIT ¢ ynpasBnsgommm p—n MEPEXOAOM; MEXAaHWU3M BIIHSHUSA
HaIlpSDKEHUsl CTOK-HCTOK Ha TOK CTOKA NPH MOCTOSSHHOM HampsbkeHun Us,. AHain3
¢dbopmel BeixogHOM BAX.

[TapameTpsl Masioro curHajga JUisi MOJIEBBIX TpaH3UCTOpoB (g-mapamerpsl). [IT kak
YCHJINTENb MajIoro NEPEMEHHOT0 CUTHAA.

[Tonesoit Tpansucrop ¢ wu3onupoBaHHbiM 3atBOopoMm (IITU3). Omnpenenenue,
Pa3sHOBUIHOCTH, YCTpOWCTBO. MexaHu3M 00pa3oBaHHs HMHAYLUPOBAHHOTO KaHajla B
I[ITU3.

O¢d ekt nonst B MOTYNPOBOIHUKE: PEKHUMbI OOCAHEHUS, UHBEPCUU U OOOTallECHHS.
duznyeckuil npuHIUN GOPMUPOBAHUS UHAYLUPOBaHHOrO KaHaia B [TTU3.
Cratnueckue BAX mnpsamonn mnepemaun IITHU3 ¢ uHAyOMpOBaHHBIM KaHAJIOM;
¢usnveckne mpoueccsl, oOycioBnuBaromue ux (opmy. BnmsHue temmepaTypsl Ha
BAX. TepMmocTabunbHas TOUKa.

Cratnueckue Boixogable BAX ITITHU3 ¢ wHOynMpoBaHHBIM KaHAJIOM; (H3UYECKUE
nporecchbl, 00yCIOBIUBaIOIIUE UX OpMY.

IITU3 co BCTpOEHHBIM KaHAJIOM: YCTPONCTBO, MOJISIPHOCTh HAIPSKEHWH Ha 3aTBOpE,
CTOKE€ OTHOCHMTENIBHO HMCTOKa. Pexxumbl oOefaHeHuss u oOorameHus B kaHaie. BAX
npsMoii epenayuu, ananus e€ GopMbl. Y CIIOBHOCTh MOHATHS «BCTPOCHHBIN KaHA.
I[ITU3 co BCTpOEHHBIM KaHAJIOM: YCTPOMCTBO, MOJAPHOCTh HANPSHKEHUN HA 3aTBOPE,
CTOKE OTHOCHTEIbHO HcTOKa. CeMeicTBO cTaTudeckux BBIXOAHBIX BAX, ¢usmueckue
IPUYHMHBI, 00yCIOBIUBAIOIINE UX (OPMY U 3aBUCUMOCTb OT HaNpsKEHUS 3aTBOP-UCTOK.
BbIpoKIeHHBIE TOIYNPOBOAHUKUA. P-7n mepexol Ha HMX OCHOBE, JHEpreTudeckas
AuarpaMma, OTJIMYUS OT «OOBIYHBIX» p—1 TEPEXOJIOB.

Tyunensubiid quoa. TpeOoBaHuss K Marepualy p-n NEpexoaa, MPUHIUI JACHCTBUS,
BOJITAMIIEPHAsl ~XapaKTepUCTHKa M aHauu3 ee (QOpMbBl €  HCIOJb30BaHUEM
JHEPIreTUYECKUX JUArpPaMM.

OO6pamennpiii auona. TpeOoBaHMs K MaTepHaly p-n TEepexoja, MPUHIMI JICHCTBHUS,
BOJIFTAMIIEpHAsT ~XapakTepUCTHKa M aHauu3 ee (GOpMBI C  HCIOJIb30BaHHEM
OHEPreTUYECKUX TUArPAMM.

JIuHUCTOp: CTPYKTypa, IPUHLHUII JACUCTBUSA, DHEpPreTUYECKas JAuarpamMma, JBa
(bu3nYecKUX MEXaHW3Ma ero OTnHpaHus. BoapTamnepHas XxapakTepUCTHKA.

TpunucTop: pa3HOBUIHOCTH, MOJAKIIOYCHNE K MCTOUYHUKAM HaNpsDKEHUH, GU3NUecKuit
MEXaHU3M YIpaBJIEHUs; BOJbTaMIIEpHbIE XapakTepuUcTUKU. [lapameTpsl THpHrcTOpOB (C
yYKa3aHMEM MX Ha BOJIbTAMIIEPHOM XapaKTepucTHKE). CHUMMETPUYHBIA TUPHUCTOP
(cumucTop).

P—n nepexon, 00xydaeMsblii cBeToM: (pU3MUYECKH MeXxaHU3M BO3HUKHOBEHUs (oToD/IC.
OHepreTuyeckas auarpaMmMa Iepexoja, 00JydaeMoro CBETOM B PEXHMME XOJIOCTOTrO
XoJ1a.

P—n nepexoxn, o0mydaeMblii CBETOM: BOJbTAMIEPHBIE XApPaKTEPUCTHKH, (pusnueckue
NPUYMHBI MX CJIBHUTa TMOJA JeicTBUEM cBeTa. Pexxum (¢oTo3ineMeHTa, COJHEUHBIE
Oatapen.

dotoauon: yCTPOMCTBO, IPUHLHUII JACHCTBUSA, BOJIBTAMIIEPHBIE XapaKTEPUCTUKH,
¢u3nyeckue NpUUMHBI MX CABMra IpPU YBEIMYEHMH CBETOBOro mnotoka. Ilapamerp,
XapaKTEePU3YIOIUN 9y BCTBUTEIILHOCTD.
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Ceeromnon: ¢Qusmueckue sIBICHHSA, JISKAIIMEe B OCHOBE €ro padOThl W IPHHIUI
neiictBusi. TpeOoBaHUS K MaTepuany, U3 KOTOPOro M3rOTOBJIEH cBeToano]. CrocoOsl
M3TOTOBIICHHSI CBETOIMO/IOB OEIIOTO CBETA.

CBeroanoj;: 000CHOBaHUE BBIOOpA MOJIIPHOCTH IMOJKIIOYEHUS; MEXaHU3M H3IIy4EHUS
cBeTa. CrocoObl YBETMUEHUS CBETOOTAauU. XapaKTEePUCTUKU CBETOUOIOB.
bunonspHelii TpaH3UCTOP € U30JIMPOBAHHBIM 3aTBOPOM. Y CTPOMCTBO, NPHUHLHII
JeICTBYSI, OCHOBHBIE MPEUMYILIECTBA U HEIOCTATKH MPUOOpA.

I'ereponepexonpl. TpeboBaHMsI K MOIYNIPOBOJIHUKOBBIM MaTepHaiaM. Brimpsmistomumii
AHU3OTUIIHBII TIeTepONepexo/]: paBHOBECHAs »JSHEpPreTuyeckas adarpaMMa M ee
ocoOeHHOCTH. BosbTamnepHast xapakTepucTHKa, IPUPOA MPSIMOro U 00paTHOTO TOKOB.
Beimpsamistrommii W30THUITHBIN n'—n reTEPONEPEXOLI. TpebGoBanus K
IIOJIyIPOBOJTHUKOBBIM MaTepuajlaM. PaBHOBECHas JHepreTudeckas nuarpamMma M ee
0COOCHHOCTH. TOKH MPH PSIMOM ¥ OOPAaTHOM CMEIIICHHH.



