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®doTopesucTop

Bo3bMeM NPOBOMOYHBIN PE3UCTOP U3 NONYNPOBOAHNKA. BKMIOUMM €ro B dnekTpuyeckyio Lerb. Mop
[ENCTBIEM CBETA MPOMCXOMISIT O4EHb CUTTbHBIE UIMEHEHNS! MEKTPUYECKOTO COMPOTUBIEHNS, U TOK
BO3pACTAET. MaMeHeHIe NPOBOAUMOCTY He 3aBUCHT OT HaNpaBreHNsi Toka B gotopesnctope. Kak
BO3HWMKaET BHyTPeHHUIA (poToappekT?

PaccMoTpiM anemeHT repmanuit. OH YeTbipexBaneHTHbIN. Ha cxeme nsobpaxeHa ycTon4mnsas
CTPYKTYpa MofynpoBO/IHYKA. ATOMbI MPOYHO CBSI3aHbI KOBANEHTHOM CBS3bI0. ECIIM aHepIUsi KBaHTa
cBETa [0CTaTO4Ha, 4TOGbI Pa3opBaTh CBsi3b AMIEKTPOHA C aTOMOM, OH CTaHOBMTCS! CBOGO[IHBIM, 1
6GryKaaeT no KpUcTanmy. Ha ero MecTe BOSHUKAET Tak HasblBaeMast Ablpka. JTO MONOKUTENbHIi
3apsifl, paBHbI 3apsily BMEKTPOHA. [bIPka MOXKET GbiTb CHOBa 3aHSITa AMEKTPOHOM.

MPUAOXMM Pa3HOCT MOTEHLMANOB. BOSHVKHET HANPaBIeHHOE BIKEHIE SMEKTPOHOB 1 [IbIPOK —
AMNeKTPU4ECKNit TOK. Tak yCTpoeH hoTopesncTop.

[Mpu Bo3/EIICTBIN CBETA NOSIBNISIOTCS HOCUTENM, PE3KO YBENUUNBAETCS NPOBOAVMOCTL, 1 BO3pacTaeT
TOK B Lienu.
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TPOBOANMOCTE O4eHb YNCTBIX MONYNPOBOHNKOB Mana. Ee MOXHO yBenn4nTs, ecnn 106asnTs
NpUMECk Apyroro anemeHTa. [l0GaBuM, HanpUMep, aTOMbl MbllUbsika. OHI MMEHOT GonbLuyto
BaneHTHOCTb. Mpy 3TOM 4acTb 3NEKTPOHOB OKa3LIBAETCs CBOGOAHON. Brarofaps HuM 1
YBENM4MBAETCS NPOBOAMMOCTb. 3Ta NPUMECh AeT MaTepyan N-Tuna. Y UHAWS BaNeHTHOCTb MeHbLUe.
OH 3aXBaTLIBAET BNEKTPOHLI KPEMHISI, YBENM4MBAS YMCTIO AbIPOK. MPOBOAVIMOCTL CTAHOBUTCS
[bIPO4HOIA. OTa NpUMeECk AaeT MaTepuan p-Tuna.

CoeauHiM ABa NOMYNPOBOAHIKA N-TUNA 1 p-TUNa. Ha rpaHmLe NPpoM3oiaeT NepepacnpeneneHie
3apsifoB. [lbIpKin BXOMISIT B P-06NIaCTh, @ JMEKTPOHbI B N-0GMaCTb [0 TEX NOp, NoKa Ha rpaHuLie He
BO3HVKHET 3MEKTPUYECKOE MOfle, KOTOpOe NPENSTCTBYET AanbHELIEMy Nepepacnpeaenenmio. Tak
BO3HWKaET ABOIHOM CNOW 3apsAa, KOTOPbI HA3bIBAKOT P-N NEPEXOAOM.

Bnaroaaps oToachhekTy Npu BO3AEHCTBIN CBETA NOSBNAKTCS AMEKTPOHLI U AblpkM. BosHnkaeT

Pa3sHOCTb MOTEHLMAroB.

CBET

[RRRERSRRREE
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ECNM Lienb 3aMKHYTb, MOSBUTCS SNEKTPUYECKWi TOK. STOT 3pdeKT MOXHO MCNoMnb3oBaT ANs NPSMOro
npeo6pa3soBaHKs CBETOBOI 3HEPrM B 3neKTpuyeckyto. Mo aToMy NpuHUMNY pagoTakoT
npeo6pasoBaTeni CBETOBOM SHEPTUN B SNEKTPUHECKYIO, B IKCMIOHOMETPAX, MIOKCMETPaX, COMHEHbIX

Batapesx.
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MpocToit oToanoa — 310 0BbI4HbINA NONYNPOBOAHNKOBLIV AVOA C NEPEXOAOM P-N, HA KOTOPbLIA MOXET
BO3[1EVICTBOBATL CBETOBOI MOTOK. B UTOTe MaTepuan MeHsieT CBOM CBOVICTBA, 1 [Ja€T BO3MOKHOCTb,
VICTIONHSIT Pa3Hble (DYHKLMM B LEMN 3NEKTPUYECKOTO ToKa. Mpi OTCYTCTBM CBETA ANOA MeeT

0BbI4HbIE CBOVCTBA.
Tlorox sanysenus
T Ny
Ao » ie k —Bt

OGaacrs p-n-nepexona

KomGMHMpYS CTPYKTYpbI, MOXHO NONy4MTb (hoToTpaHancTop. CBETOBOW Ny4 ynpaBnseT ero paboToi.

DOTOTPAHIHCTOP

MpumeHeHue

DOTOBMEMEHTBI Ha NPaKTHKE NPUMEHATCA NO OBLUEN Cxeme. Ha BXOAE MOXET ObiTb N0GOM dNeMEHT:
poTopesncTop, hoToanos, hoToTpaH3ncTop. OHM pearupyioT Ha CBETOBOI NOTOK. CurHan
YCUNMBAETCS U NNOAETCS B VCTIONHUTENBHYIO LIEMb.
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BoT HekoTopble obnacTu 1cnonb30BaHUs (POTO3NEMEHTOB B HaLLel XU3HW:

« o aToil cxeme hOTOINEMEHTLI MOTYT YNpaBnaTh paboToil ABUraTenen, CTaHKOB, LieMbIX CUCTEM.
OHU MPOYHO BOLLIMM B HaLLly XKM3Hb.

« doTopene NponycKkaeT Hac B METPO. SNEKTPOHHBI Na3 CNeauT 3a ABIKEHNEM HUTW B
TEKCTUNMBHOM NPON3BOACTBE. MUHNATIOPHbIE (DOTOBNEMEHTbI 3aPErUCTPUPYIOT €€ OGPLIB 1
OCTAHOBSIT CTaHOK.

« VX MCNonb3yioT AN U3MEepeHns NNoLLaan 3aroToBOK CMOXHON (hOpMbl. B cuMTaHHbIe CeKyHabl
onpezensieTcsi nowaa nekana. GoToperne CTPOro CNE/UT 3a PACKPOEM KOXKM, TKaHM, 1
obecneynsaeT GesonacHocTb paboTsl Ha npecce.

« Ha cTaHKke Ans nnasmeHHo peskn MeTanna (hoToaNeMeHTbl Takke ynpaBnsioT ero patoton. OHn
CUUTLIBAIOT MHPOPMALINIO C NEPEONEHTEI, 1 33/1AK0T PEXNMBI PABOTBI CTaHKA.

« B TMnorpacum oHu cunTarT GyMaxkHble NUCTbI, CEANT 3a UX NPaBUNLHON YKNA[AKON W PE3KOW.
BeayT NOCTOSHHbIN KOHTPONb 3a LMKoM paboTsl CTaHka, obecneqmsas 6e3onacHocTb paboThl
pesumka Gymaru.

« Ha nouytamTe (hoTO3NEMEHTLI NO3BONMNKM ABTOMATU3NPOBATL TPYAOEMKINE OnepaLin no
06paboTKe M1CEM 1 COPTUPOBKY VX 10 a/IPECaM. SMEKTPOHHIV 1133 BHUMATENBHO CTIEANT 3a
TeM, 4TOGbI LUTEMMNENb TOHO MONar Ha Mapky. GOTOSNEKTPOHHAS CHCTEMA CHNTLIBAET MHAEKC,
0603HaqeHHbIV Ha KOHBEPTE, 1 HANPABMISIET NMCHMO B HYKHYIO SHeViKy.

« B 10BENMPHOM NPON3BOACTBE (hOTOANEMEHTbI CTaNM KOHTpOnepamm ka4ecTsa o6pabotkn
[IparoUeHHbIX KaMHewt. GOTONEKTPOHHBIV 1133 NPEfCTABNSET COBOI MaTPULl, COCTOSILLYIO 13
HECKOITBKIX ThICSIY OT/IENbHBIX (POTOBNEMEHTOB.

» 3BYK B KMHO 3aN1CbIBAETCA Ha 3BYKOBYIO JOPOXKY. DOTOINIEMEHT €ro pacluncpoBbIBaET, 1
YNpagnsieT paBoToi 3BYKOBBIX AMHAMUKOB. 1306paKeHme Ha (OTOMIIEHKE 1 B IMasy Yernoseka
BO3HMKaeT Bnaroaaps GoToaddexTy.

» P0GOTbI-aBTOMATbI BbINOMHAKOT TEXHOMNOrNYECKINe onepaLnm, 3a KOTOPbIMU He MOXET CrieaunTb
4eroBeK. B MPOMBILLNEHHOCTI POBOT ABMKETCS, OPUEHTUPYSICH MO GeNoi NUHIN Ha Nony,
Gnarofaps c1CTeMe, OCHALLEHHON (POTOSNEMEHTAMM.

« [Nporpecc Haykn 1 TEXHUKM B CaMblX PasHbix 06NacTAX HAPOAHOTO XO3ANCTBA BO MHOTOM cTan
BO3MOKEH BNaro/japsi LWMPOKOMY MCTONb30BaHMIO (DOTOIMEMEHTOB.
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doToanemeHTbl. Buabl 1 yctpoicteo. PaboTa 1

npuMmeHeHne

CerofiHs B NPOMBILLTIEHHOCTI PABOTAIOT AECSTKYA ThiCSIY BTOMATOB, OCHALLEHHBIX MEKTPOHHbIM
3peHmem. NEKTPOHHBIM 11a30M Y HIX CIYXaT (hOTO3NEMEHTbI. B 0CHOBE paGoThl 3THX MPUGOPOB
NeXnT hoTo3ddEKT. NCTopus OTKPLITUS 3TOro ABNEHMs Havyanack 100 neT Hasajd.

Knaccudukaums dhoTosnemeHToB

BPheKTbI (HOTOMEMEHTOB MOXKHO PA3AENNUTL Ha HECKOTBKO BUOB, KOTOPbIE 3aBUCST OT CBOVCTB U
NPON3BOANMBIX (PYHKLIA:

« BHewHuit poToachekT. Ero apyroe HassaHMe — OTOANEKTPOHHAN IMUCCHS. BNEKTPOHDI,
BbINETAIOLLINE 32 TPAHNL! BELLECTBA MPY BOSHUKHOBEHIN BHELIHETO (OTO3(dEKTa, Ha3bIBAIOTCS
poToanekTpoHamn. OBpasyroLmiics (hOTOINEKTPOHAMM NPU 3TOM INEKTPUHECKUI TOK, Npn
YNOPSIOHEHHOM [BIKEHMM O BHELLHEMY JMEKTPUECKOMY M0N0, HA3bIBAETCS (hOTOTOKOM.

« BHyTpeHHUi1 hoToachpekT. OH BNUSIET Ha (POTONPOBOAMMOCTL MaTepuana. JToT adhdeKT
MOSIBNISIETCS MPU NePepacrpefieneHit AMEKTPOHOB M0 AN3MEKTPUKAM U MONYNPOBOIHIKAM, B
3aBUCMMOCTM OT UX ArPEraTHOO (KUAKOTO WM TBEP/OTO) 1 BHEPTETUYECKOTO COCTOSIHMS!
Mepepacnpepensioluee SBNEHNE BO3HIKAET M0/ AEACTBIEM CBETOBOTO NoToKa. Torbko npy
TaKoM [1eMCTBIN MOBBILIAETCS SIEKTPONPOBOAMMOCT BELECTBA, TO ECTb, BOIHUKAET (et
hOTONPOBOHOCTA.

« BeHTUNbHbIA hoToachhekT. TaknM 3dhheKToM HasbiBaeTcs Nepexos POTONEKTPOHOB U3
COBCTBEHHBIX TeN B Apyriie Tena (Teepzble NomynpOBOAHIKM) A SNIEKTPOMMTEI (KUAKNE).

Ha ocHoBe BHeluHero (oToachdekTa paboTaloT BaKyyMHbIe 3nemMeHTbl. OHN NPOM3BOASTCS B BUAE
KoM 13 CTeKna. YacTb 1X BHYTPEHHEI NOBEPXHOCTI MOKPLIBAETCS TOHYANILMM CIIOEM HarbiNeHust
MeTanna. Takasi Manasi TOfLMHA MO3BONSIET MOMYYUTh HESHAYUTENbHBIN PAGOUMR TOK. OKOLLKO B
KonGe MMeeT NPO3PayHOCT, 1 MPOMYCKAET CBET BOBHYTPb.
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PacnonoxeHHbIi BHYTpy konbbl aHOA U3 Avcka, G0 NPOBOMOYHOM NETAH, ynaenueaet
hOTOANEKTPOHBI. MpU COEANHEHIN aHOAA C NONOXMTENBHBIM BLIBOLOM MATAHUS, LIEMb 3aMKHETCS, 1
110 Hevi GyaET NPOTeKaTh SMEKTPUYECKMI TOK. TO €CTb, BaKyYMHbIE BNIEMEHTbI MOTYT KOMMYTUPOBATL
pere.

TyTem KOMGMHALWM Pere 1 (hOTOANEMEHTOB MOKHO 0GPa3oBaTb PasHbie ABTOMATI C 3MIEKTPOHHBIM
3peHneM, Hanpumep, Ha Bxoae B MeTPO. BHeLHMI PoTO3MEKT 3anokeH BO MHOTUX
TEXHOMOMMYECKVIX MPOLIECCAX B MPOMBILINIEHHOCTH, U SIBSIETCS! BaXKHBIM (DU3NHECKAM OTKPLITUEM,
3ar10TOM YCTIELHOTO Pa3BNTIS ABTOMATUKM Ha MPOU3BOACTBE.

YCTPOMCTBO U MPUHLMUN eNCTBUS

XOpOLLIO QUYILEHHAS! LIHKOBASI NNACTUHA, ME/HAs CETKa, YyBCTBUTENbHbIN raNbBaHOMETP BKIKOUEHb!
B ANEKTPUYECKYHO LieNs Gatapen.

Mpy OCBELEHNN NNACTUHBI YNLTPAUONETOBIMY Sy4aMy B LIENI BOSHIKAET MEKTPUHECKMA TOK.
3HauuT, CBET BbIGMBAET SNEKTPOHbI U3 MeTanna. ATo ABMNEHNE U Ha3bIBAKT (HOTOIDEKTOM.
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TMocTaeym Ha NyTv Nyyei CTeKNO, 3ajiepxvBaloLLiee ynTpaduoneTossle ny4u. Tok B Lenu

npekpaLaeTcs.

BakyyMHBIi GanmoH. YacTe €ro BHYTPeHHel NOBEPXHOCTY MOKPbITa TOHKMM CNIOEM LLeNoYHoro
MeTanna. 70 KaTofl. AHOLOM CIYKMUT METanNM4eckoe KonbLio.

Mogaaum HanpsikeHe. Toka B LN HeT. Tenepb OCBETUM 3IEMEHT, NOSIBNSIETCS TOK. Mocne CHATUS
HamNpSKEHWSI TOK YMEHbLIAETCS, HO He 10 Hynst. Mo Mepe YBENMUEHNs HanpshkeHWsl, hoTOToK
BO3pACTaET 1 AOCTUTAET HAChILLEHMS.
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[pu OTCYTCTBIM HANPSHKEHNS TOK B LIENK €CTb. [INsi NpeKpalLeHms (hoToToKa HeOGXOAMMO NoAaTh Ha

aHop OTpULATENbHbIN 33/EPKVBAIOLLNI NOTEHUMan.
OneKTpUeckoe nore TOPMO3NT (hOTOINEKTPOHBI M BO3BPALLAET X Ha kaTop. Mo Mepe NpnGMimKeHns
VMCTOYHVKa CBETA BENM4MHA CBETOBOTO NOTOKA yBENM4MBAETCS. BO3pacTaeT 1 (pOTOTOK HaChILLEHNS.
BenwurHa (hoTOTOKa HaCkILLEHIS MPSIMO NPOMOPLUVOHanbHa CBETOBOMY NOTOKY. 3TO NepBbilt 3aKOH

oToacpekTa.
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BbIsSCHUM, KaKyto ponb B (00To3hheKTe UrpaeT ANnHa BOMHbI CBETA. YCTAHOBNUM CUHWIA CBETOMUNLTP.
Tpy 3TOM TOK €CTb. C 3eMeHbIM CBETOMUNLTPOM TOK YMEHbLUAETCS. C KENTbIM CBETOMUNLTPOM ToKa
HeT. [N KAK[I0TO BEWIECTBA €CTh ONPE/ENEHHast oporoBasi YacToTa, HINKe KOTOpoit (hoToaddekTa
HeT. 370 ANMHHOBOMNHOBAs rPaHNLia hoToaddekTa.

Ecnu yBenuunBath CBETOBOW NOTOK Ha Bonee HU3KNX 4YacToTax, poToachekTa He nponsoitaer. Kak
OBBSCHNTb 3TO SBMIEHNE? YHEHBIE M3YHUN PACTIPEETIEHIE SHEPTM B CTIEKTPE M3MY4EHINs! HarPeTBIX
Ten.

YeHble TakKe MPULLNM K BbIBO/Y, YTO CBET M3Ny4aETCs, PACMPOCTPAHSETCS 1 NOMIOWAETCS NOPUMSIMU
— KBAaHTaMy 3Heprin, (oTOHaMI. BarneHTHbIE AMEKTPOHBI B MeTanmne cBOGOAHEI. Mpy NornoleHn
(OTOHA IHEPIUS UAET Ha PAGOTY BLIXO/IA JEKTPOHA 1 ET0 KMHETUYECKYKO SHEPTVIO. YpaBHEHME
BUHLITENHa packpbiBaeT CMbICN 2-0 3aKoHa doToaddekTa.

K1HeTHYecKas SHepruisi (hOTOBMNEKTPOHA OMPE/IENseTcst YacToTom caeTa. Mpu B3auMoaeiicTBNN CBeTa
C MeTannom Mbl Habnoaany BHelWHUiA poToahdekT. Cxema onbiTa y4eHbIX NOCAYXMNa NPoToTUNOM
npuBopoB Ha BHeluHeM oToachekTe.

(CBETOUYBCTBUTENbHBIV CIOV BELLECTBA W KOMbLIEBON aHOA HAXOAATCA B BaKYYMHON UNK
ra3oHanonHeHHo konoe. Mo 3ToMy NPUHLMNY YCTPOEHbI (DOTOINEMEHTBI, BbIMyCKAEMbie
MPOMBILLITEHHOCTBHO.

CyuecTayeT GorbLuasi rpynna 3MeMeHTOB, CBOVICTBA KOTOPLIX MEHSIOTCS NOf] BO3/IEVICTBIEM CBETa.
370 NoNyNpoBOAHMKM. Ha 1X OCHOBE CO3f1aHbl (DOTOUYBCTBUTENbHBIE NPUGOPLI C Tak Ha3bIBAEMbIM
BHYTPEHHUM (POTOIPDEKTOM.




