KOTOpbIE Y/y4LLaT OTHOLLEHMS 3HEPTOKOMMAaHUM C ee OKPY)XXEHMEM, 0COBGEHHO
C opraHamu rocyfapCTBeHHOI BNacTu, cybbekTamm Poccuiickori degepaumm.

B blBO /bl

1. B teyeHue nocnegHero gecatunetus nepef OAO «J1eH3Hepro» BCTa/M
npo6/ieMbl 3KOHOMUYECKOr0, TEXHUYECKOr 0, FOPUANYECKOTO U afMUHUCTPATHB-
HOro MopsfKa, CBA3aHHble C PethOPMUPOBAHMEM 3HEPreTUYECKOW OTpac/u,
HEPELLUEHHOCTb KOTOPbLIX MPMBENA K CHUXEHWIO HafeXHOCTU 3MeKTPUYeCKnX
ceTeil.

2. Pethopmbl 3HEpreTMYECKO OTpac/n BbIABUratOT NpobsiemMy obecrnedeHus
HaLEXXHOCTU 3N1IEKTPUYECKUX CETEN B YACNO NEPBOOYEPESHbIX.

3. Ynpas/ieHne HaLeXXHOCTbIO B XOfe MaHNPOoBaHWs CTPATErMyecKoro pas-
BUTUS 3N1EKTPUYECKUX CETEN HYXXJAeTCs B METOLMYECKOM 06ecneyeHnmn Ha co-
BPEMEHHOM Hay4HOM YPOBHE 1 060CHOBaHUM TEXHUYECKMX CPEACTB.

4. B OAO «JleH3Hepro» B HacTosLlee BPeMsi B OCHOBHOM pa3paboTaHbl Me-
TOAbl W CPeAcTBa peLleHVsi KOMIMJIEKCHbIX 3afay O0OecreyveHus HafeXHoCcTw,
6e30nacHoOCTY 1 3PHEKTUBHOCTY PaboTbl INEKTPUYECKMX CeTeli OT BBOAA B JKC-
nayaraumio [0 CnmcaHus 060pyfLoBaHWA WU Mf1aH CTPaTernyeckoro passuTUS
3NEKTPUYECKMX CETEN.

MpeacTaBneHa kaeapoi
3/1IEKTPUYECKMX N 3/IEKTPOHHbIX annaparos Moctynuna 24.12.2004

YK 621.319.2

rEHEPUPOBAHWE 3TEKTPUUECKOW 3HEPT W
C NOMOLWBbIKO SNTEKTPETHbLIX CTPYKTYP

[oKT. TexH. HayK, npod. CbIYMK B. A., acn. EPMAKOBA O. A.

Benopyccknii HauMoHaNbHbI TEXHUYECKUIA YHUBEPCUTET

Llenb HacTosilein paboTbl — 03HaKOM/eHMe C 6a30BbIM METOAOM CUHTE3a
3NEKTPUYECKOI 3HEPri W MOCPeSCTBOM BO30OHOBNSAEMbIX UCTOYHUKOB 3HEPTUMN,
B KauyecTBe KOTOPbIX UCMO/b3YHOTCA 3IEKTPETHbIE CTPYKTYpPbI. MonCK 1 BHeape-
HWe a/lbTEPHATMBHbIX BO30OHOB/ISIEMbIX MCTOYHWNKOB 3HEPTMM — OfHA 13 NEpPBO-
oyepesHbIX 3a4a4, NOCTaBMEHHbIX Mepes 6e10pycCKMMmM aHepreTkamm [1].

AeKTVBHLIMM  BO30GHOB/SEMbIMA  YCTPOWCTBAMM NUTAHUA  ABNAKOTCA
3NEKTPETHbIE MCTOUYHWUKM 3N1EKTPUYECKON SHEPT UM — 3NIEKTPOreHepaTopbl, (yHK-
LIMOHMPYIOLLME NO NPUHLMMY NPeobpa3oBaHMA 3NEKTPUYECKOr0 MONA NeKTpeTa
B 9/1EKTPUYECKMIA TOK.

Takune pecypcocbeperaroLime NCTOUHMKIN 3Heprun, 061agas BbICOKUMN TeX-
HWYECKMMM CBOMCTBaMM, CMOTYT BHECTW CBOM OLLYTWUMbIA BKMa4 B pasBuTve
3HEPreTMKN 1 3NEKTPUPMKaALMIL arponpOMBbILLIEHHOIO Kommekca Pecny6imnkum
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Benapycb, B TOM uncne pewmnTb NPpo6aeMy 31eKTPONUTaHNA aBTOHOMHBIX 3/1EK-
TPOHHbIX CPEACTB.

XapaKTepuUCTUKN 3/1eKTpeTa. DNeKTPETOM HasblBaeTCca AUANEKTPUK, 4JIn-
TeNbHOe BPEMSI COXPAHSIOLLMIA 3M1eKTPU30BAHHOE COCTOSIHME MOCNE OKOHYaHWS
BHELLHEr0 BO3AENCTBNS, BbI3BABLUETO 3/IEKTPU3ALMIO.

CBOWCTBO A/IMTENIbHO COXPaHATb 3/1EKTPU30BaHHOE COCTOSIHME HasbiBatOT
3NEKTPETHLIM 3P(EKTOM, KOTOPbIA CBA3aH C NIOKA/TbHLIMIU MaKpPOCKOMMYECKMMM
HapyLUEHWNAMMN 3N1EKTPOHENTPaIbHOCTY B AU3NEKTPUKE, T. €. C MPOCTPaHCTBEH-
HbIM pasgeneHneM 3apsfoB pasHbIX 3HAKOB, BCNEACTBME NPOLECcoB abcopbumm
(nonspmsauumn), NHXXEKLMI 3apsagoB B ANINEKTPUK UK UX SKCTPaKLMM.

3apsabl 04HOro 3HaKa ¢ abCopPOLMOHHBLIMK 3apsaami B 3feKTpeTax HasblBa-
toTCA retepo3apsgamu, 3apsgbl NPOTUBOMOMOXHOIO 3HaKa, B 4acTHOCTU, 06Y-
CNOBNEHHbIE MHXXEKUMel (3KCTpaKLUMein) B 3neKTpeTax, HasblBalOTCS romo3a-
psigamu [2].

JNeKTpeT SBNAETCA 3NEKTPUYECKMM aHaIorOM MOCTOSAHHOIO  MarHuTa.
BonbLUoe BHeLIHee CX0ACTBO Hab0AAEeTCA B NOBEAEHUM Pa3IMYHBIX BELLECTB B
MOCTOAAHHLIX MarHUTHOM W 3M1EKTPUYECKOM NONAX. ApKuiA npumMep Takoi aHa-
Noruy — heppomMarHeTUKM U CerHeTo3NeKTpuku. MogobHO (eppomarHeTukam,
CErHeTO3NIeKTPUKM 061a4at0T CNOHTaHHOM nonspusayueld (B heppomarHeTnkax
CMOHTAaHHOE HaMarHW4MBaHWE), XapaKTepusyrTCca Hamumem ructepesmca (3a-
BMCMMOCTbIO CBOWCTB OT npeabiCTopuy 06pasua), pa3oBbix NepexofoB npu m3-
MEHEHMM TemnepaTypbl U T. N. Takoe CXOACTBO CYLLECTBYET, HECMOTPS Ha pas-
NINYHYIO NPUPOAY BeLLecTB (peppomMarHeTUKN — MeTasl/lbl, CerHETO3NEKTPUKN —
LN3ANEKTPUKN).

AHanorns Mexay noCTOSIHHbIMW MarHMTamMu W 3MeKTpeTamu SBNSETCA He-
NONHOWM. Pasnunuve nposiBNseTca Aaxe B ypaBHeHMsX MakcBenna, B KOTOPbIX
HaLLIO OTPaXKeHMe TO 06CTOATENbCTBO, YTO B NPUPOAE HET CBOBOAHBLIX MarHUT-
HbIX 3apsA0B, B TO BPEMS Kak CBOOOAHbIE 3MIEKTPUYECKIE 3apsifbl CYLLECTBYIOT.
370 B KOHEYHOM CyeTe BefleT K TOMY, UTO BHYTPEHHee 3/1eKTPUYECKoe Mofe,
CO3[aHHOe B AM3NEKTPUKe UCKYCCTBEHHO (B NpoLecce 3NeKTPeTUPOBaHus, T. e.
MPUroTOB/EHNS ANEKTPETHOIrO COCTOSHMSA) MO0 CYLLLECTBOBABLLEE B HEM CMOH-
TaHHO (B CErHeTO3MeKTpUKax), OyAeT aKpaHMPOBaTLCA CBOOOAHBIMU 3MIEKTpUYe-
CKVMM 3apsifaMu1, HAXOAALLMMUCA BHYTPU AU3NEKTPUKA NN B OKPYXKAIOLLIER ero
cpege. B pesynbTaTe 3TOro npouecca HasNeKTPU3oBaHHOE COCTOSIHME UCYE3aeT
WK NO KpaiHeid Mepe MackmpyeTcs. IMEHHO MO3TOMY 3/1eKTPETHOE COCTOSAHME
Habnto4aeTca TOMbKO B AMANEKTPUKAX C BeCbMa HU3KOW yAeNbHON NPpOBOAUMO-
cTbio (107°...107™ Om™ cm™ 1 MeHbLwe) [3].

Mop AeiicTBMEM 3MEKTPMYECKOrO MOMA W, KaK MpaBuio, Npu HaanymMm cno-
coOCTBYHOLLEro (hakTopa (Harpesa 40 BbICOKO TeMnepaTypbl, OCBELLEHUs, BO3-
JelcTBUA paguaummn 1 T. 4.) B AW3INEKTPUKE MPOUCXOAAT NpeuMyLLecTBeHHas
OpVeHTauMs NONAPHbIX CTPYKTYPHbLIX 3/1EMEHTOB — AUNONEN MO MO U, Kpome
TOro, NPOCTPaHCTBEHHOE pa3fesieHrie 1 NOCNeLyHOLWMIA 3aXBaT HOCUTENEN 3apsi-
[0B 060MX 3HAKOB Ha rny60oKMX NoByLLKax. Bo3amMoXKHa cuTyaums, Korga Hocu-
Tenn 3apsga NPUBHOCATCS B AM3NEKTPUK W3BHE, Hanpumep Npu 061y4YeHUn
3NEKTPOHHBIM MYYKOM M NOMELLEeHUM B 06/1aCTb KOPOHHOIO paspsgda u T. 4.

Ha camom faene B aneKTpeTe NMPOVCXOAAT ABa CaMOCOr/1acoOBaHHbIX MpoLec-
ca: pasopueHTauma gunonein (paspyLleHne 06bEMHON NoNspusaumum) ¢ Xapak-
TEPHbIM BPEMEHEM W HeWTpann3aums BHYTPEHHErO 3/EeKTPUYECKOro nons 3a
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cyeT NM60 BHYTPEHHeW NMPOBOAMMOCTM AWMANEKTPUKA, MNMB0 3M1eKTPONPOBOLHO-
CTU OKpYXXartoLLein cpefpl (NocnefHee NPOUCXOAUT, €CNU 3NIEKTPET HaXOAUTCH,
HanpumMep, BO BN&XHOW atmocdepe). XapakKTepHOe BpeMsi CyLLeCTBOBaHUS
3NeKTpeTa OnpejenseTcs cambiM ObICTPbIM M3 Ha3BaHHbLIX MpoLeccos. ogbu-
pas MaTepvan ¢ MaslonoABvKHbIMU (NPY KOMHATHON TemnepaType) AUMOoNsmu,
rNyBoKUMU NOBYLLIKAMKN A/ HOCUTENel 3apsia 1 Masioli CO6CTBEHHO 3NeKTpo-
MPOBOAHOCTLIO, MOXHO MOMTYYUTb HA ero OCHOBE 3/1EKTPET CO BPEMEHEM CyLLie-
CTBOBaHVS NOMSAPU30BAHHOTO COCTOSIHMA B HECKO/BKO NeT [4].

SNeKTPEeTHbIe CTPYKTYPbI ABNAOTCA BKHbIMY KOMIMOHEHTAMU HOBbIX Bbl-
COKO3(D(PEKTUBHBIX W3AENUIA 3NEKTPOHHOW TEXHMKW. XapakTep 3NeKTPUYECKMX
Moseil 1 TOKOB, OTBEYAIOLLMX pacnpefeneHunto 3apsaaa B AU3NEKTPUKE, U ero ns-
MEHEHMA OnpeenaoTcs Ha 6ase aNeKTpeTHON CTPYKTYpbI (puc. 1).

D/eKTpeTHas CTPYKTYpa

& ¢ &
1 3 3 1
E; E =
— ’ —

Puc. 1. 1 — ananeKTpu4eckue cnou; 2 — anek- Vo +
- 0

TpeT; 3 —3a30p

B LEHTpasibHOM C/I0e UMEHTCS KBA3MMOCTOSIHHbIE peasibHble 3apsfbl C 00b-
eMHO p,(X) ¥ NOBEPXHOCTHOI ©,(X) NNOTHOCTAIMU, OAHOPOAHO pacnpeseneH-
Hble B MOMEPEYHbIX HanpaBneHusX. MOMUMO peanbHbIX 3apsAoB, [A0MYCKaeTcs
Hanmuue nonspmsaumm P(X) ¢ o4HOPOAHbLIM NOMNepPeYHbIM pacrnpeaeneHuem. Ty
NoNspM3aLMI0 MOXHO pPasbuTb Ha [jBe KOMMOHEHTbI

P = Pi + Pp! (1)

OfHa Y3 KOTOPbIX P; MFHOBEHHO CnefyeT 3a MpeAnoXeHHbIM BHELLUHUM M0/eM
E(x) n paBHa
Pi=gy(e - 1), 2

a fipyras P,(X) KBa3MNOCTOSHHA U paBHa 3MEKTPUYECKOMY MOMEHTY CUCTEMBI
BMOPOXXEHHbIX OPUEHTUPOBAHHbLIX AWUMNONENA WM MUKPOCKOTMYECKU CMELLEH-
HbIX 3apsA0B. TOV KOMMOHEHTE OTBEYAET CMeAytoLLee pacrnpeaenieHne oKasb-
HOVA NIOTHOCTY 3apsia B 06beMe

pp = —dP/dx. 3)

Ecnv Ha HeKoTOpoOli MIOCKOCTM KOMMOHeHTa Py(X) MCMbITbiBaET CKauvoK
AP,(X), TO 3TO MOXHO TPaKTOBaTb Kak MOSAB/IEHWE Ha 3TOM NIOCKOCTU 3apsAfoB C
MOBEPXHOCTHOM NIOTHOCTbLIO

MonHble KBa3UMOCTOAHHbIE 06bEMHas P(X) M MOBEPXHOCTHas o(X) MNOTHO-
CTU 3apsifia paBHbl COOTBETCTBEHHO:

P=prtpp G=0r+ 0 (®)

3TV pacnpeaeneHns 3apsaaa U XxapakTepuaykoT pacCMaTpYBaeMbIil 3NIEKTPET.

Ecnv KNtoY pasoMKHYT, TO MEX/Y /eKTPOAaMY NPUNOXKEHO 3MEKTPUYECKOE
HanpsbkeHne Vo. B yCNOBMSIX KOPOTKOFO 3aMblKaHWs BHELLHeN Lenn Vo paBHO
HY/HO.
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HanpsikeHue, 3apagpel, Nons U reoMeTpuyeckre pasmepbl npegnonaratoTcs
NN He 3aBUCALLIMMW OT BPEMEHWN, NN MEANNEHHO MEHAKOLLMMUCA C HAM.

Ba3oBbIi MeTOA NOSTYYEHUS 3NEKTPUYECKOM 3HEPTUM HA OCHOBE 3J1eK-
TPETHbIX CTPYKTYP. OAHUM 13 U3BECTHBLIX METOAOB reHepaLn 3N1eKTPUYECKON
3HEPrM C MOMOLLBIO 3MEKTPETHLIX CTPYKTYP ABASETCA CNOcob, npefycmarpu-
BalOLLMIA M3MEHEHWE 3MIeKTPUYECKOrO MOMA 3M1eKTPeTa, AEeCTBYIOLEro Ha Me-
TaNIM4ECKNE INEKTPOAbI, BCAEACTBME BBEAEHNA B 3a30P MEXKAY NMOBEPXHOCTHIO
aneKkTpeTa 1 3NeKTPOAOM METaIMYECKOW NnacTuHbI [5].

Takxe NCNONb3YETCA METOAUKaA TeHEepUpoBaHUA TOKa 3/IEKTPETOM NMyTEM
BO3,£I,BI7ICTBVIFI Ha BHELUHEE JNEKTPUYECKOE MOJie 3NEKTPETA U 3]'IeKTpVI‘-IeCKI/Il7I
3apsg ero anekTpoaos [6]. M'eHepupoBaHMe TOKa BO BHELLHEW Lenu aneKkTpeTta
Nno gaHHOMY METOAY OCYLUECTBNAETCA MYTEM UIMEHEHUA BENTMYUHbLI ANEKTPUYE-
CKOro nonsi, AenCTBYIOLLIEro Ha OAMH M3 3MNEKTPOAOB 3MEKTPETHOM CTPYKTYpbI
BCNeacTBnE N3MEHEHUA PACCTOAHMNA MeEXAY MOBEPXHOCTLIO 3MIEKTPETA N 3NEK-
TPOAOM.

YKazaHHble MeTO/bl FreHepUpPOBaHUs TOKA C MOMOLLLIO 3/1eKTPETHBIX CTPYK-
TYpP HE NMOo3BOMAKT nony4vyaTb 3Ha4YUTE/bHbIE BENMNYNHBI TOKAa U MOLLIHOCTU B Bbl-
XO,CI,HOVI Lienn, NOCKONbKY BENMYMHa NHAYLUWUPOBAHHOIO Ha MOABWMXXHOM 3N1EK-
TpoAe 3apdaia NU3SMEHAETCA NO 3aBUCUMOCTN

Gy = (6)
f+1

rfie c; — NJI0THOCTb NOBEPXHOCTHONO 3apsfa Npuexallei K noLsyXHOMY 3/eK-
TpoZLy TNNOCKOCTW; €& — OTHOCWUTE/IbHasA [M3NeKTpUYecKas MpPOHULLAeMOCTb;
L, | — cOOTBETCTBEHHO TO/ILLMHA M BEMYMHA 3a30pa MEXZY 3/eKTPOAOM 1 No-
BEPXHOCTbIO 31eKTpeTa.

C y4eTOM BO3MOXHOIO HapyLUeHWs! KOHCTPYKLMWN 3NEKTPETHON CTPYKTYpbI
BCMELCTBYE VCKPVBIEHUS NMOBEPXHOCTY MOABVKHOMO 3M1€KTPOAa MUHMMASbHbII
3a30p d = 1 MM, OTHYEro HEBO3MOXHO MHAYLIMPOBaHVEe Ha MOABMXKHOM 3/1eKTPO-
[e MakcumasibHoro 3apsga npu | — 0. YuuTbiBaeTcsa TaKkxe, UTO [eliCTBYHoLLee
Ha NOABVDKHBIV 3NEKTPOZ, NoJie 3M1eKTPeTa CHKaETCA NPOnopLMOHanbHO KBaf-
paTy pacCcTosHWS.

Hamu paspaboTaHa cneupanbHas MeTOAMKA MOMYYEHUS 3MeKTPUYECKOi
3HEPrymn ¢ NMOMOLLBIO 3EKTPETHBIX CTPYKTYP. 3Ta METOAMKA M3N0XeHa B [6] 1
peann3yeTcs Ha OCHOBE CreLnanbHOM 3MEeKTPETHOM CTPYKTYPbI, BKIHOYAKOLLel
3NEKTPET C 3MEKTPOAAMM M BHELLHIOKW LieMb, COAEPKALLYO MONAPHbIA AN3NeK-
TPVK C XKECTKO CBA3aHHbIMU 3M1EKTPOSAMM, KOTOPbIE COEAUHEHbI MOCPEeCTBOM
KOMMyTaTOopa C ByMS pPa3HOMONSPHLIMI 3N1EKTPOAaMM 3NEKTpeTa.

B cooTBeTCTBMM C NOOMEPaLMOHHbLIM TOPUTMOM METOAMKU 3MeKTpuye-
CKMM MOMEM 3M1eKTpeTa AeNCTBYIOT Ha 371eKTPO/bl, HaHECEHHbIE HA NPOTMBOMO-
NSIPHbIE MOBEPXHOCTU 3/1EKTPETA, HA KOTOPbIX MHAYLMPYHOTCA MaKCUMasibHble
3apagpl, NOCKobKy | — 0. Mpn 3TOM Ha 6M3NeXaLLmX K 3NeKTPeTy NoBEpXHO-
CTAX MHAYLMPYIOTCSA Pa3HONO/APHbIE, & Ha NPOTUBOMOMIOXHbIX MOBEPXHOCTAX —
OZHHOMONSAPHbIE 3apajam 3fleKTpeTa CBOBOAHbIE 3apsfbl. MosBNeHVe aneKTpuye-
CKOrO TOKa BO BHELUHEW, COeAMHEHHON C 3N1eKTPoAamm Lieny NPonCXOAMT npu
COXpaHEHNN NOCTOSIHHLIM 3M1EKTPUYECKOrO NOMA BCIEACTBME HEM3MEHHOCTH |
MyTeM W3MEHEHWS 3MEKTPUYECKOrO 3apsja 3MeKTPOLOB MO NepUOLMYECKOMY
3aKOHY.

3TOT npouecc OCyLeCTBAAETCA MyTeM KOMMYTaUUW MHAYLMPOBaHHbIX Ha
3NeKTpoLax cBOOOAHbIX 3apALO0B Ha BHELUHIOK Lienb. B MOMEHT ee nogknove-
HUA KOMMYTaTOpPOM B TeueHUe BpeMeHM At TeueT TOK HelTpanm3auum cBoboa-
HbIX 3aps40B B COOTBETCTBUM C 328KOHOM 3/IEKTPUYECKON MHAYKLIM
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A

l, = AQuuy . (7)
Ay

Mockonbky npu P — 0 MHAYLMPOBaHHbIE Ha 3/1eKTpofax cBO6oAHbIE 3aps-

[bl MaKCMMasbHbl, BO BHELLHEN Lieny TeYeT A8 UCNO/b3yeMOoro Tuna afekTpeTa

MaKCUMa/IbHbIl TOK, MSMGHFI}OU.I,MVICFI BO BPEMEHW MO 3aKOHY:
Ay

IH = IH(o)67T I (8)

rge t© — NOCTOsHHAA BPEMEHW penakcauun BHeLHei uenu; lyg — amnautyga
TOKa HeTpanm3aumm, onpesfensemas napamMeTpaMuy BHELLHE Lenw.

OTK/NIOYEHVE KOMMYTATOPOM BHELLHEN Lenu 0T 3/1eKTPOLOB B TeUeHUe Bpe-
MeHN At, 06ycnoBnvMBaeT MocneaytoLlee MHAYLMPOBaHNe CBOOOAHbLIX 3apsaoB
Ha BHELLHWX NOBEPXHOCTAX 3/M1EKTPOAO0B 3/IEKTPeTa, a Takxke crnaj 40 Hyns Toka
BO BHeLUHeli Lenu. Mpu nocnefytoLein KOMMyTaLyn 3N1eKTPOLOB Ha BHELLHIOW
Lenb B MOCNeAHel TeyeT HOBbIA MMMNYNbC TOKa TOW >Xe MOMSPHOCTMW, YTO U
npeabIAyLwniA, KOTOPbIA Takke 06YCMIOBNEH M3MEHEHMEM 3/1EKTPUYECKOrO 3apsi-
[@ 3MeKTPOLOB OT MaKCMMasIbHOrO 3HaYeHWs 10 HyNs, T. e. NyTeM HelTpanusa-
LMK CBOGOAHbIX 3apsL0B 3/1EKTPOLOB.

Mpun BO3LENCTBMAN 3MEKTPUYECKOrO MONSA 3NEeKTpeTa MOCpeAcTBOM €BO6OA-
HbIX 3apSL0B 3MEKTPOLOB 3NEKTPETa Ha penakcaLliOHHO-NONMSAPU3YEMYHO Cpesy,
HanpumMep MONSPHbIA AUANEKTPUK, Cpefa Monspu3yeTcs, B Heil nosensertcs
3NEKTPUYECKINIA 3apsaf,

Oug = AP =P, 9

roe P = gy(e — 1) — BeKTOp Monspm3aummn penakcalyoHHO-Nospu3yeMon cpe-
abl (1).

B npouecce nonsipusauymn penakcalmMoHHO-NONAPU3YEMONi Cpedbl B TeYeHwe
BPEMEHV BO3/ENCTBMA Ha Hee 3M1eKTPUYECKOro Nosis anekTpeTa — Aty TeyeT TOK
nonsapusaumm

AP P

== —, 10
© At T AL (10)

MocneaytoLLee OTKIUEHEe KOMMYTATOPOM PeNaKCaLyOHHO-NONAPU3YeMOoi
Cpefbl OT NEKTPOAOB 3NEKTPETA B TeUeHNEe BPpeMeHWN At, Bbi3bIBaeT Aenonsapu-
3aLM0 B Heli ChopMMPOBAHHOIO 3N1EKTPUYECKOTO 3apsija 1 Yepes Hee TeyeT TOK
fenonspusaumm |y 06paTHON NONAPHOCTY TOKY NONSPU3ALAN |

AP P
At, AL,

Kak nokasanu pesynbTaTbl KCMepUMeHTa, AeNCTBYIOLiee 3HAUYeHMe TOKa

6y/IeT MaKCUMa/IbHbIM MPU YCI0BU

Atl =At, =T (12)

Bo3aeincTBys aM1eKTpUYECKUM 3apsfoM 3N1eKTPOLOB 3/eKTpeTa Ha penakca-
LIMOHHO-NONAPU3YEMYIO Cpedy MO MepUOAMYECKOMY 3aKOHY, BO BHELUHel Lenw
Mo/y4aroT NepemMeHHbI 3MeKTPUYECKWIA TOK. MOCKONbKY B M3BECTHOM Crocobe
MPU Ha/MYMM BO3AYLUHOTO MPOMEXYTKA MEX[Y 3NeKTPETOM U MOABUXKHBIM
3M1EKTPOAOM MaKCUMaNbHO MHAYLMPOBaHHbIV 3apsf, Ha 3NeKTpogax o, = €E, a
B Mpef/ilaraeMoM MeTO/e Npy BO3AECTBUM 3NEKTPUYECKOrO MONS 3NeKTpeTa Ha
penakcauyioHHO-NONAPU3YEMYHO CPeAY Gy, = €o(€ — 1)E, OTHOLLEHME TOKOB,
reHepMpyeMbIX MO NpejnaraeMoil MeTOAUKE U NPY NMPOYHbIX PaBHbIX YCNOBUSAX,
cocTaBnseT
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l, . &(e-1E

— ~g-1. 13
I, gE (13)

Takvum 06pa3om, BCeACTBME TOrO, YTO B pa3paboTaHHOM METOAE BHELLHee
3NEKTPUYECKOE MOME 3/1EKTPETA COXPaHSAKT NOCTOSHHLIM, MOCKO/bKY He 13Me-
HSAKOT 3a30p MeXAY 3MeKTPETOM U ero 37eKTpoAaMu, KOTOpPbIA B Npeaene cTpe-
MUTCA K HYNt0, @ BMECTO HEMONSPHON AU3NEKTPUYECKON cpedbl (ra3a) Ucnonb-
3YyHOT penakcauyoHHO-NoNAPM3yeMyto cpeay, 6onee 4eM Ha NOPSAOK BO3pacTaeT
3NeKTPUYECKMIA TOK, FreHeprpYyeMbIil MO NpeanaraéMomy Cnocody B CPaBHEHUN C
N3BECTHbLIMM Crocobamu,

BblBO /bl

1. DNeKTPeTHOE COCTOSIHME HAB/MIOAAETCA TONbKO B AM3NEKTPUKAX C HU3KOVA
yaenbHol nposogumocTbio (107°...107° OM™ cM™ 1 MeHbLLe). Vicnonb3ys Ma-
Tepuan ¢ ManonoABUKHBLIMU AUNONSAMIA, TTY60KUMU NOBYLLKAMU 1S HOCUTe-
Neii 3apsaga U Masoii COBCTBEHHOM 3/1eKTPONPOBOAHOCTLIO, MOXHO MOMYYNTh
3NeKTPET CO BPeMEeHeM CyLLEeCTBOBaHMS MONSPU3OBAHHOIO COCTOSHUA B He-
CKO/BKO JIeT.

2. B pacCMOTPEHHOM METO/E CUHTE3a 3MEKTPUUECKON SHEPTUM C NMOMOLLbIO
3NeKTPETHbIX CTPYKTYp 60M1ee YeM Ha NOpSAOK BO3pacTaeT 3MeKTPUYECKNIA TOK,
reHepupyemblii Mo npegiaraeMoMy Crocoby B CPaBHEHUM C U3BECTHBIMU CrO-
cobamu.

3. VICTOYHUKY 3HEPTUN HA OCHOBE 3MIEKTPETHbIX CTPYKTYP ABNAKOTCA pecyp-
cocbeperaioLLMm 1, 061aas BbICOKAMM TEXHUYECKMM CBOCTBAMM, CMOTYT
BHECTU OLLYTWUMBIA BKNa/ B Pa3BUTUE SHEPTETUKI 1 3MeKTPUGMKALIAN arponpo-
MBILLEHHOTO KOMMAeKca Pecny6ankn benapyck, B TOM uncae pelnTs npobe-
MY 3/IEKTPONUTaHNA aBTOHOMHbIX 3/1eKTPOHHbIX CPE/CTB.

4. VAcnonb30BaHmMe 3HepreTUYeCKX YCTaHOBOK, PaboTatoLLMX Ha BO306HOB-
NSIEMbIX UCTOYHMKAX 3HEPrUM, MO3BOMSET ONTUMMU3MPOBATb CPOKM UX OKymMae-
MOCTU 1 CHU3UTb CE6ECTOMMOCTb 3M1EKTPOSHEPT UM,
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