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CIIOCOBBI PETI'YJIMPOBAHUSA CBETOBOI'O IIOTOKA
I'A30PA3PAJHbBIX JIAMII HU3KOI'O JABJIEHUSA THUIIA JIb

Mapxens O.J1.
Hayunsblii pykoBoauTenb — K.T.H., 1oueHT Ko3nosckas B.b.

Ha pganHoM »Tame pa3BuTHsS 4YesnoBedecTBa OOJIBIIOE BHHMMAHME YHEJseTcsl mpodieme
HSKOHOMHH 3JIEKTpodHepruu. OHO U3 HANPaBICHUH peleHHs CTOALIeH MpoOIeMbl 3aKII0YaeTcs B
SKOHOMHHU DJIEKTPOSHEPTUU Ha OCBEIICHHE, B TOM YHCJIE U MPOMBIIUICHHBIX MPEANPHUSITHIA.
DHeprocOepekeHre MPH OCBEIIEHUHN MTOMEIIEHNH BO3MOXKHO TOJIBKO IPU MCIOJIb30BAHUHM CHCTEM
yIpaBiIeHHUS JOKAIbHON OCBEIIEHHOCThIO, KOTOPbIE PEarnpyroT Ha HaJU4Ke JIF0JIeH B TOMELICHHX
Y U3MEHEHHE BHEITHETO OCBEIICHH (CBET U3 OKOH). Briroga oOycnaBiuBaeTcsi KOIMYECTBOM HacOB
UCIIOJIb30BAaHUsl OCBETUTENbHOM Harpy3ku. PaccMoTpuM peryiaupoBaHue OCBEIIEHHOCTHhIO Ha 0aze
JIOMUHECUEHTHBIX  JlamMn.  J[mf  3TOro  HMCHOJB3YIOT  YIpaBIs€Mble  3JIEKTPOHHBIE
nyckoperynupytomue anmnapatsl (O11PA).

VYpaBiieHue CBETOBBIM IOTOKOM JIFOMUHECHEHTHBIX JIaMII, BO3MOKHO; OCYLIECTBIIATH 100
MyT€M TMOJHOTO OTKJIFOUEHUS MUTaHUS JIIOMUHECHEHTHBIX JIaMIl, JIUOO U3MEHEHUEM HaIPSHKEHUS U
TOKa JIIOMMHECLEHTHBIX Jamil. K mpenmyiiectBam nepBoro MeTo/1a MOXHO OTHECTH MAKCHUMAJIbHO
BO3MOXXHOE JHEprocOepekeHue, OJHAKO NPU OSTOM HEBO3MOXKHO OCYIIECTBISATh ILIABHOE
YIpPaBJIE€HUE CBETOBBIM IMOTOKOM JIIOMMHECLEHTHBIX Jamil. [IphM KCrosib30BaHMU YHPaBIIsSEMBIX
OIIPA rnaBHBIM HEAOCTAaTKOM SIBIISIETCS HAIUYHME JHEProNnoTPeOsIeHUs Na)Ke MPU OTCYTCTBUU
paspsanga B jamiie. B aTom pexxnMe mmeeT MecTo MOTpeOJICHNE CXEMBI YIPABICHUS AJIEKTPOHHBIM
0ay1acToM M TakKe UMEIOT MECTO TIOTEPH B KaToJax JaMIlbl, HEOOXOAUMBIE ISl IPOKaIa.

VYnpaBiieHue CBETOBBIM IOTOKOM JIIOMMHECHEHTHBIX JIAMII BO3MOYKHO TpeMsl CIocoOamu:
aMIUIUTYIHOE  PEryJupOBaHHE, YacTOTHOE  pEryJIMpoBaHHE U  IIMPOTHO-UMIYJIHCHOE
peryivpoBaHue HamlpsyKeHUs Ha BbIxone cuioBoro uHBepropa JIIPA. Ha puc.l npencraBnena
cwioBass Omok-cxema OIIPA. AMminTyaHOe  peryjaupoBaHUE MOXHO MPOU3ZBOJIUTH IYTEM
M3MEHEHHS 3HAUYCHUS HANPSHKEHHs Ha BBIXOJE KOppekTopa Kodddummenta mouHocTH. B OITPA ¢
aAMIUTUTYIHBIM YIpPaBI€HUEM HEOOXOAMMO HCIHOIIL30BaTh CXEMY MOHMKAIOIIETO Mpeodpa3oBarers,
OJTHOBPEMEHHO pealn3yIoniero ~QPyHkuwo Koppektopa Kodd@uimeHta MOIIHOCTU. 3HAYEHUS
4acTOTBI U JIJIUTEIBHOCTH T1ay3bl IPU IUPOTHO-UMITYJIbCHOM PETYJIMPOBAHNUHU 33JAETCSI C TOMOLIBIO
CUCTEMBI YIIpaBJICHUs HHBEPTOPA.
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Pucynox 1. CunoBas 610k-cxema DITPA.

Jlnist cpaBHEHHUSI pa3IMYHBIX CIIOCOOOB PETYIMPOBAHHS CBETOBOTO MOTOKA ObLTAa paspaboTaHa
MOJIeTIb AJIEKTPOHHOTO Oajuiacta W JIFOMHHECIIEHTHOW JIaMITbl, Ha 0a3e MOJeNH, MPeanoKeHHOM
Kpacnomonbckum A.E. [1]. Cxema CcMOAETMPOBAHHOTO JJIGKTPOHHOTO OaiacTa W JIAMITBI
MpeJicTaBjIeHa Ha puc.2.
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PucyHok 2. DneKTpoHHBIH 6aymacT
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CunoBoii HHBEPTOP, B MEPBOM IMPUOITIKEHUHU C OOJBIIION JT0JIeH TOYHOCTH, MOXKHO 3aMCHHTH
Ha JIBYNOJSIPHBIA MCTOYHMK HaIpsDKeHUs. JIIOMHHECLIEHTHas Jlamma TMpeAcTaBisieT coOoit
HEJIMHEHHOE  COMpOTHBIEHHE. MoOAenb JIOMHHECHEHTHOW JIaMIbl IOCTpoeHa Ha  0asze
anIMOPKCUMALMOHHBIX BBIPAKEHUI, OCHOBAaHHBIX Ha CpEIHEN KOHLIEHTpAlUU JIEKTPOHOB. Monens
OammacTa W JIOMHHECHEHTHOM  JaMIlbl  NpPEACTaBIsieT CcoO0OW  CHCTEMY  HECKOJIBKHX
muddepeHIMaTbHbIX YPaBHEHUN, [UISI PELICHHS KOTOPBIX HCIOJIB30BAJICS METOJl YHCIEHHOTO
uHTerpupoBanus. s momydeHus OEHCTBYIOLIEH MOJACIA HEOOXOAMMO COBMECTUTH YPaBHEHUS
Mozenu Jamibl C AuddepeHlnnaIbHbIMA  YpaBHEHUAMHU U ypaBHeHUMsMH Kupxroda mis
ANEKTpUYECKON Mozenu Oasuiacra.

Jlis MopenupoBaHUs HMCIOJB30Bajach Jiammna MomrHOcThio 20 BT. B pesynbrare Obuiu
MOJIy4eHbl BpPEMEHHBIC JMArpaMMbl paOOThl OajlacTa W JIaMIIbl B YCTaHOBUBIIEMCSI PEKHME,
Mpe/cTaBiIeHHbIe Ha puc. 3. Bce BpeMeHHble AMarpaMMbl MOJIY4eHBI Ui paboOThl JaMIbl B
HOMHHAJIBHOM PEXUME.
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Pucynox 3. BpemeHHbIE uarpaMMbl pe3yJIbTaTOB MOAEINPOBAHUS

W3MeHsisi  3HAYeHHUsS] HANpsOKEHWs] TMHTAaHWSA, YacTOThl W HWHTEpBAl TMay3bl, MOXHO
CMOJICIUPOBAThH BCE CIIOCOOBI U3MEHEHHUS CBETOBOTO MOTOKA. C OONBIION 0JIe TOYHOCTH MOXKHO
CUMTATh, UTO CBETOOT/Aa4a JIAMITbl POMOPIIMOHATIbHA MOIITHOCTH pa3psiaa B namne. Hike Ha puc 4.
OPCACTABJICHBI PE3YJIbTATbl MOJCIHMPOBAHHA YAaCTOTHOI'O PEryJIMpOBaAHUA W JII CPaBHCHHA
MIPUBEICHBI PE3yIbTAThl MPAKTUYECKOTO MAKETUPOBAHUS MPHU TEX Ke caMbIX MapaMmerpax Oasiacrta
u HIOMI/IHeCHeHTHOﬁ JIAMIIBI.
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PI/ICYHOK 4. PCSyJ’ILTaTLI MOJCINPOBAHUA U MaKETUPOBAHUA YaCTOTHOTO crocoba Y1paBJCHUA

[Ipu BBIOOpE HamboOEe MPUEMIIEMOTO CIIOCO0a YNMpPaBICHHS CBETOBBIM IMOTOKOM, C TOYKH
3peHusl yIpaBlsieMOCTH, HEOOXOAMMO YYUTHIBATh JTUHEHHOCTh XapaKTepUCTHKU. [lJis 4acTOTHOTO
YOpaBJICHUS 3aBHCHUMOCTh PACCEMBAEMOW MOIIHOCTA OT YACTOTHl UMEET SIPKO BBIPAKCHHBIM
HEJIMHEHHBIN XapakTep.

Ha puc.5 mpexacraBieHsl pe3yabTaThl MOACIMPOBAHUS M TMPAKTUUYECKOTO MaKETHPOBAHUS
aAMIUTUTYJHOTO YIPABJICHUS HAINpPSKEHUEM MUTAaHWS WHBEPTOpA. 3aBUCUMOCTb BBIAEIISIEMOU
MOIIIHOCTH OT HAIPSHKCHHSI UMEET Topas3io Oojiee JIMHEWHBIM XapakTep B IIMPOKOM JIHAIO30HE
W3MEHEHUsl HANpsKEHUs MUTaHUS, 4YEM MPU YacTOTHOM YIpaBiI€HUU. MaKkcUMaIbHOMY
HaIPSHKEHUIO JIAMITBI COOTBETCTBYET MOMEHT 3aTyXaHUS pa3psiia B JIaMIIe.
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Pucynox 5. Pe3ynpraTsl MOAETMPOBAaHHSA M MAKETHPOBAHNS aMIUTUTYTHOTO CIIOCO0a yIpaBIICHUS

PaccmoTpum pe3ynbpTaThl MOAEIUPOBAaHUS IUPOTHO-UMITYJILCHOTO peryiaupoBanus. Ha puc.6

MPEACTABICHBI BPEMEHHBIC JUArPaMMBbl TOKOB JIaMIIbI M IPOCCEIIS ISl PeKrMa paOOThI JIaMIIbl, PH
JUTUTEIIBHOCTH TIay3bl 00JIbIIIE TPAHUYHOM.
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Puc. 6. BpeMCHHLIe JArarpaMmbl MOACIMPOBAHUA IUPOTHO-UMITYJIBCHOTO criocoba yipaBJieHUA

HNmeer mecTo OOCTATOYHO JIMHEWHBIM CHajJ MOIIHOCTH PACCEMBAEMOM Ha JiamIe, IpU
JUTUTEIIbHOCTHU TIay3bl OOJIbIIIE TPAaHUYHOTO 3HaUYeHus. Ha puc.7 mpenacTaBieHbl 3aBUCHMOCTH TOKa,
HANPSHKEHUS U MOILHOCTH JIaMITbI OT JUIUTEJIBHOCTH NAy3bl, IPH ATOM XOPOLIO BUHA TOYKA U3JI0Ma
XapaKTEePHU3YIOIIasi TPAHUYHBIN peXUM. PerymnpoBka MOIIHOCTH JIaMITbl HAOJIFOIA€TCS B ITUPOKOM

JIMAI030HE MOLIHOCTEH, YTO JAaeT XOPOIIME MPEANOCHUIKHA I MCIOIB30BaHUs ITOTO METOJAA B
CHUCTEeMax YIPaBJICHUSI CBETOM.
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Pucynox 7. Pe3ynpTaThl MOJAETMPOBAHHS ITUPOTHO-MMITYIIBCHOTO CIIOCO0A YIIPaBICHHUS

Takum 06pa3oM MOKHO CIIeNaTh CIIEAYIOLIE BBIBO/IBL:

Haunyumue pe3ynbTaTsl ¢ TOUKM 3pEHHs IIUPUHBI AMANla30HA PETYIMPOBAHUS MOLIHOCTH U
JIMHEHHOCTU PETyJIMpPOBAaHUS MOKA3aJI0 MOJAEIMPOBAHUE aMIUIUTYAHOIO U IIUPOTHO-UMITYJIBCHOTO
ciocoba peryiaupoBaHus. OJHaKo NPU NoCTpoeHUH ynpaiseMmbix OIIPA onHumMHM U3 cambIx
BaXXHBIX BONPOCOB sIBIAIOTCS cebectoumMocth u  motepu B OIIPA. C Touku 3peHus
sHeprocOepeeHns HauXy MM HPeACTaBIsAeTCs UCTIONIb30BaHUE aMIUIUTYTHOTO PErYIMPOBAHMUS.
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