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NCTOUYHUK MNTAHUNA CUCTEMbI SNTEKTPUYECKOIO OTOIJIEHNA

(57) Pedpepar:

ICTOYHMK MUTaHUSi CUCTEMbI 3/IEKTPUYECKOI0 OTOMN/IEHUSA, KOTOPOE BK/IHOYAET
KaTyLIKY WHOYKTUBHOCTW, KOTOPas COeANHEHA C KOHTYPOM Harpysku 1 NoakItoveHa
K MEPBUYHOMY UCTOYHUKY 3HEPTM C BOSMOXHOCTbIO MEPUOANYECKOr0 COeANHEHMS
OAHOr0 U3 ee KOHLIOB C OAHMM 13 NOMKOCOB NEPBUYHOIO UCTOYHMKA 3/IEKTPUYECKON
3HEPrum Yyepes 3NEeKTPOHHbIN KoY, FeHepaTop OHOMOMSPHBLIX UMMY/bCOB, BbIXOL
KOTOPOro COeANHEH C BXOLOM 3/1EKTPOHHOTO K/IKOYa, NPy KOTOPOM BTOPO KOHeL|
KaTyLUKN UHOYKTUBHOCTW COEAMHEH CO BTOPbLIM MOKOCOM MEPBUYHOIO UCTOUHMNKA
3N1EKTPUYECKOI 3HEPrum Yyepes BTOPO 3NEKTPOHHBIN KU, BXO KOTOPOro CoeAnHEH
C BbIXOIOM YKa3aHHOI0 reHepaTopa 04HOMO/SPHbLIX UMMY/bCOB C 06ecneveHnem
CUHXPOHHOM paboTbl YKa3aHHbIX 3/IEKTPOHHbIX K/THOYEN.

N306peTeHre 0THOCMTCS K 3HEPreTHKe, B YaCTHOCTY K 3/1eKTPUYECKUM CUCTeMaM
OTOM/IEHNS XXUNbIX U APYTMX NMOMELLEHWIA.

B nocnegHue roapl 3aMeTHO PacTyT 00beMbl 3/1EKTPO3HEPT K, CO3HATE/BHO
npeBpaLLaeTcs B TEM/0 ANS ObITOBbIX Lieneit (0TonneHne 1 ropsyee BOLOCHAGXKEHNE).
3T0 06YCNOBNEHO OYEBMAHBIMM MPEVMYLLECTBAMMW MPOLLECCOB 3N1EKTPUYECKOTO
HarpeBsa Mo CPaBHEHWIO C NOMYYeHVEM Tenna NpsMbIM CXXUraHMeM TOMMBa, KOTOpble
o6ecneynBatoT NOCTOSHHYH FOTOBHOCTb YCTAHOBOK K [1e/ACTBUIO, CTaBUbHOCTb
napaMeTpOB HarpeBa, BO3MOXHOCTb [,03VPOBaHMS MOLLIHOCTW B MecTe NOTPe6neHns B
LUMPOKNX Npefenax, TPaanUMOHHOCTb 1 MPOCTOTY A0CTaBKN 3HEPrOHOCUTENS,
BbICOKYO YNpaB/IieMOCTb NMPOLIECCOM 3/1EKTPUYECKOT0 HarpeBa, 3K0N0rMyeckKyto
YMCTOTY npouecca. [NaBHbIM Y3/10M CUCTEMbI 3N1IEKTPUYECKOT0 OTOMNEHNS SBNSETCA
MCTOYHVK NUTaHNS, ero Ko3(MULMEHT NONE3HOr0 AeNCTBUSA, KOTOPbI onpeaenseT
LLeNeco06Pa3HOCTb MCMNOMb30BaHUS 3N1EKTPUYECKMNX CUCTEM OTOM/IEHUS.

B HacTosiLLiee BpeMs LLMPOKOe pacnpocTpaHeHne B 3NeKTPOTEXHUKE 1 SHEPreTHKe
HaXOAAT UMMY/NbCHbIE UCTOYHUKM MUTaHMS. B MMNYNbCHBIX MCTOYHMKAX MUTaHUS ANS
reHepauuy BbIXOAHOTO HaNPSXKEHUS UCNONMb3YeTCs AQMEKT HAKOMNNEHUA IHEPT N B
KaTyLLKax MHAYKTUBHOCTM C NOC/MeAYOLLE Nepeaayeit HaKOMNIEHHON 3HePrun K
notpebutento. C NOMOLLLIO K/HOUYEBOr0 3NeMeHTa K KaTyLLKE WHAYKTUBHOCTM
NepuoANYecKn NoABOAAT BXOHOe HanpshkeHue. VIMNYNbCHbIA TOK, NPOTeKatoLLIA
MpW 3TOM Yepe3 KaTyLLKy, 06ecreynBaeT HaKoMIeHe 3HePrn B ee MarHUTHOM nose
Ha KaXI0M MMMNynbce. 3anaceHHas TakuM 06pa3oM 3Heprus 13 KaTyLLKu nepefaeTcs
B HarpysKy HenocpeacTBEHHO UK Yepe3 BTOPMYHY 06MOTKY TpaHchopmaTopa.



CyLLecTByOLLME TUMNOBbIE CXeMbl UMMY/bCHbIX UCTOYHUKOB NUTaHUS OT/IMYAIOTCA
NALWLb CNOCO60M NOAKMHOYEHUA UHAYKTUBHOCTU, B OCTa/IbHOM NPUHUMN paboThbl
OCTaeTCA HEU3MEHHbIM.

Takas cxema No3BO/AET CYLLECTBEHHO MOBLICUTL KON (MLMEHT NOME3HOIO
[eCTBMSA YCTPOMCTBA, TaK KakK B CXeMe OTCYTCTBYHOT CUNOBbIE 3/1EMEHTBI,
paccemBatoLLe 3N1EKTPUYECKYHO MOLLHOCTb, KPOMe CamMoil Harpysku. Kntoyesble
TPaH3UCTOPbI PaboTalOT B PEXMME HACBILLEHHOr0 K/1H04a 1 pacCcemBaroT
He3HauYnTe/IbHYH MOLLHOCTb TO/IbKO B 4OCTATOYHO KOPOTKME BPEMEHHbIE NHTEPBasIbI.
MoBbILLEHME YACTOTbI MEPEKTHOUEHUNSA KHOYEN 1 NO3BONSET CYLLECTBEHHO YBEIMYNTD
MOLLHOCTb W YNy4LLNTb MaccorabapuTHble XapakTepUCTUKN YCTPOIMCTBA.

XapaKTepHO 0CO6EHHOCTbLIO NPOLECCOB HAKOMMEHUS 3HEPT UM B KaTyLLKaxX
WHAYKTUBHOCTM C MOCNeAyoLLen nepeaayein HakomnIeHUs sHeprumn 4o noTpebuTens
AB/AETCA UX B3aMMOJENCTBUE C CUMN0BLIMU MOJIIMU OKpPY>KatoLLein cpefpbl. CerogHs
HaKOM/IEHO 60/bLLIOE KOMIMYECTBO 3KCMEPUMEHTA/IbHBIX (PaKTOB, NOATBEPXAAOLLNX
peasibHOCTb MCMO/b30BaHWSA CUMNOBbIX MOJER (3NeKTpUYeCcKne Nons, MarHUTHbIE NONS,
rpaBUTaLMOHHbIE NONS, (IU3NYECKNIA BaKYYM, «NPOCTPaHCTBEHHAs aHePrus'” u ap.)
AN19 NONYYeHUs YPOBHEW 3HEPT UM, KOTOPbIE NPEBLILLAIOT 3HEPTUI0, 3aTpavyeHHYo
MepPBUYHbIM, CTaPTOBLIM UCTOYHUKOM. PaboTbl B 3TOM Hanpas/ieHUN UHTEHCUBHO
nposogAatca B CLUA, Poccun, M'epmanHmm, AnoHun, LLiseiyapumn. B Bennumny
MoJly4aemMoil 3HePrMm BHOCUT CBOI BKaL 3HEPrns COOTBETCTBYHOLLENO CUI0BOI0
nons, Tak HasblBaeMas OKpy»katoLLlas Hac ""'cBobogHas" unm "'npocTpaHCcTBeHHasA"
3Heprus, NPUBOAA K N30bITOYHOMY 3HeprobanaHcy. Mpy 3TOM KOPPEKTHbIE pacyeThbl
He BbISBNAIOT HapyLUEHWI 3aKOHOB TEPMOAMHAMUKN, TO €CTb peyb He NAET 0 "BeYHbI
ABuraTens", a 0 NpeBpaLleHn OgHUX BUAOB SHEPTUN B ApYyrie BUAbl B COOTBETCTBUN
C 3aKOHaMW (PU3NKMN.

C o6LeoCcTyNMHON NuTepaTypbl U3BECTHO, YTO ewle Tecna (Nicola Tesla) ykasbiBan
Ha BO3MOXXHOCTW MCMO/Ib30BaHNA "NPOCTPaHCTBEHHOW 3Heprum (3Heprumn
OKpPY>KatoLLero npocTpaHCcTBa) Kak UCTOUYHMKA 3/1EKTPUYECKON 3HEPTUN.

Ha cerogHs paspaboTaHbl \ b



[.B. "SHepreTnyecknii heHOMEH BakKyyma",
http://www.efir.com.ua/rus/a.php?r=4&d=13 n gp.].

3BECTHbIV YPOBEHb TEXHUKMN BK/IHOYAET MHOIO TEXHUYECKNX PeLUEHWIA, KOTopble
MO3BONAKOT KOHBEPTMPOBATh "CBOOOAHYHO™ SHEPTUIO OKPY>KAKOLLEr0 NPOCTPaHCTBa B
3NIEKTPUYECKYIO 3HEPT MO C NONyYeHNEM N30bITOYHON SHEPTUN Ha BbIXOAE
reHepaTopa, B KOTOPbIX pPeasin30BaHbl pas/inyHble (r3nYecKne NpuHLMNbI
npeobpa3oBaHNA SHEPTUN.

Tak, N3BECTHbIV reHepatop Xabb6apaa, BKNHUaOLWMNIA LEHTPasIbHbIN CepAEUHNK C
KaTyLLUKOW, BOKPYT KOTOPOro PacnosioXeHO BOCEMb MepPUEPUIHbLIX KaTyLLEK, Noc/e
MepBUYHOIO MMNYy/bCa B NepPUBEPUIAHBIX KaTyLLIKaxX NooYepesHO reHeprpyoTes
MMMY/bCbl U CO34aeTCA MarHMTHOE MoJie, BpaLlatoLeecs B LEeHTPaIbHOWN KaTyLLKE.
[MpuBOAUTCA 3NEKTPUYECKAs CXeMa FreHepaTopa. Y TBep>KAaeTcs, UTO MOLLHOCTb,
BblpabaTblBaemas 40oCTaTo4Ha A4/ CaMOBO30Y>XeHWs BCEN CUCTEMDI.
[leMOHCTpUpOBasICA T0KA N 31eKTPOMOOW/Ib, MUTaHNE KOTOPbIX 06ecnevmsa
reHepaTop Xab66apaa. dNeKTpUYeCcKnin ABUraTesib MOWHOCTLIO 25,7 KBT Oblin
NpUCcoeaMHEH K reHepaTopy Xabbapaa AnameTpom 12-14 Ar0iMOB 1 AnnHON 14
AIOMMOB. Y CTPONCTBO 6€3 BHELLHEr0 MCTOUHMKA BblaBas 3HEPruto 418 ABUKEHMS
NOAKM C AOCTAaTOYHO BbICOKOM CKOpOCTbHO http://efir.com.ua/rus/a.php?r=4&d=13).

3BeCTHbI reHepaTop MaH3a Konepa, KOTOpbIi OH Ha3Basl KOHBEPTEPOM
rpaBUTaLMOHHOrO NoNA. "YCTPOMCTBO COCTOMT M3 LLECTU NOCTOAHHbIX MarHUTOB,
CBA3aHHbIX TaK, YTO CaMU MarHUTbI BXOAAT B 3/IEKTPUYECKYIO Lienb. Ha Kaxaom 13
MarHMTOB HaMOTaHbl KaTyLLUKN. STN KaTYLLIKW PacrnooXKeHb! LWECTUYTO/TbHUKOM.
Llenb BKIOYAET ABa KOHAEHCATOPa, K1Y 1 [1Ba CONeHoMAa, BIOXKEHHbIE OfVH B
APYroi. 3anyck yCTpoMCTBa OCYLLECTB/ISETCA MYTEM CMELLEHNA MAarHUTHbIX KaTyLUeK
N CONEHON0B OTHOCUTE/NLHO ApYr Apyra. MakcuManbHOoe 3HaueHne Hanps»KeHns
cocTaBuio 12 B. OnucaHHble pe3y bTaTbl UCMbITAHWIA YCTPOMCTBA,
CKOHCTpyupoBaHHOro Konepom. Harpyskom cny>kunv Tpy namnbl HakanmBaHus ¢
Hanps>keHeM nNuTaHna 8 B. Pe3ynbTaTbl TECTOB MOKasan, YTO MOLLHOCTb,
noTpebnseMas Harpy3Koi, B HECKO/IbKO pa3 MpeBbILaeT MOLHOCTb, MOTPebseMyto
YCTPOMCTBOM OT 6aTtapeid. MocneaHss coctasuna 1,7 BT, a MOWHOCTb B Harpys3Ke -
okono 8 BT. MNMpodeccop M. Konocc, pyKoBOAUBLUNIA UCTIbITAHUAMU, NOAYEPKHY, YTO
TOK Harpysku B 12 pa3 npeBoCcXoAu/ TOK, NOTpebnsieMblin oT 6aTtapent "[http i/ /
efir.com.ua/rus/a.php?r=4 & d=13].

3BecTHbI reHepaTop MoTosuniosa (BT MoToBunoBa). "B ero ocHoBe NeXuT
HOBas TEOPUA 3/IEKTPOMArHMTHOr 0 Noss, paspaboTaHHas 4OKTOPOM MOTOBWU/IOBLIM ...
BT MoToBuioBa cobMpaeT NOTOKM 3HEPrnN N3 OKPY>KAKOLLLEro Hac P13NYecKoro




MMpPa, KOHLIEHTPUPYET 1 KOHBEPTUPYET UX B MPUBBLIYHYIO A/19 HAC 3/1EKTPUYECTBO",
[<http://lwww.paragraf207.com/Perelik/ Energetik/1097.html]. "

MpnaHackas komnaHus Steorn coobLmnia o co3gaHnn ycTpoincTea, paboTa
KOTOPOro HapyLlaeT NepBOe Hayasio TepMOANHAMMUKN, TO CTb 3aKOH COXPaHEeHUS
3Heprum ... TexHonorus," ocCHoBaHa Ha B3aMMOEeNCTBUM MarHUTHbIX MOJen 1
NPOVN3BOANT 6eCMIaTHYHO, YACTYHO M NMOCTOSAHHYHO 3HEPTUIO "... YTBepXXAaeTcs, 4To
KA yctaHoBkn npesbiwaeT 100%, npuyeM HUKaKue YyacTu caMoro perpetuum
mobile gna aToro He pacxoayroTcs
"(http://www.mex.onu.edu.ua/se/news/index.php?action=show&nid=1093).

ANbTepHaTUBHbIE HE3aBUCUMbIE, ""CBEPXEANHUYHN", UICTOYHNKN IHEPTUN LLMPOKO
NnaTeHTYHOTCA B pasHbIX CTpaHax.

Tak, no nateHTy CLLUA Ne 6362718, MINK HO1F2 9/14; HO1F 29/00, aaTa
ny6nukauum 2002.03.26, N3BECTHbIN 3N1eKTPOMarHUTHbIA reHepaTop, paboTa
KOTOPOro He TpebyeT BHELLHEro NCTOYHUKA NUTaHUA. CornacHoO onucaHuio
M306peTeHNA YCTPOMCTBO MOC/Ee 3anyCcka NPOV3BOANTL S3HEPTUIO B TEUEHUE
LJINTENBHOMO BPEMEHW MOoc/e OTK/KYEHWSA NEPBUYHOI0 NCTOUYHNKA NUTaHWUA.
["eHepaTop ABNAETCSA OTKPLITOW AUCCUMNATUBHON CUCTEMON, aKKYMY/IMPYET SHePruto,
MOYYEHHYIO 13 OKpY»KatoLein cpefbl. OTMeYeHo, YTO N306peTeHne He MOXKET
cynTaTbCa 'BeYHbIM ABUraTesieM", MOCKO/bKY MPOLECChl, MPOUCXOAALLME B HEM,
COOTBETCTBYIOT 3aKOHAM MPeobpazoBaHns U XpaHeHUs 3HEPT N,

CornacHo ¢ mexxayHapogHoit 3asaskoi W09923749 (A1), MINK H02M 3/00 HO2M
3/07; HO2M 3/18; HO2M 11/00 HO2N 1/00 HO2N 1/04; HO2N 2/18; HO2N 11/00,
aata ny6nmkaumm 1999.05.14, n3BeCTHbI CNOCO6 aBTOHOMHOIO NUTaHWS
3/IEKTPOHHbIX CUCTEM M YCTPOCTBO N5 €ro peain3aumy nyTeM KOHBEPCUN SHEPrm
HE3NeKTPUYECKMX UCTOUHNKOB 3HEPT M OKPY>KaKOLLIEW Cpefbl B 3/1eKTPUYECKYHO
3HepruIo ¢ NOMOLLILIO reHepaTopoB 3apafoB. Kak reHepatopsbl 3apsAoB, B TakUX
YCTPOMCTBAX, MOTyT BbITb UCMO/Ib30BaHbI NbE303/1EKTPUYECKME U
TPUBO3NEKTPUYECKMMU 3/IEMEHTbI U/IN PAAN0AKTUBHBIE UCTOUYHUKIN 3aPSXKEHHbIX
4acTuL, KOTOpbIe, B OT/IMYMNE OT TPAAULNOHHBIX NCTOYHNKOB 3N1eKTPONUTAHNA, He
TpebyHOT NepruoanNYecKor 3aMmeHbl UK Nepe3apaaku.

Mo 3asBKe Ha eBponeinckuin nateHT EP0262164 (A1), MIMK HO2M 7/48; HO2M
7/483; HO3K 4/02, pata ny6nukauumn 1988.04.06, n3sectHas cuctema (reHepatop) ans
MoNyYeHNs NepeMeHHOro HanpsXkeHns. 'eHepaTop Hanps>XXeHWA NPoM3BoAUT 6e3
3aTpaT 3Heprum Hanps>KeHne ceTun, MMeeT OPUTMHAILHYIO aMMANTYLY, Mexay
HeNTpasibHbIM MPOBOLHUKOM Y CUMMETPUYHBIM TPAH3UCTOPHLIM KOMM/IEMEHTapPHbIM
KOHTYPOM. BbIX0g, KOMM/IEMEHTAPHOIO KOHTYpa NOAK/OYEH K (ha30BOMY
NMPOBOAHMNKA, KOTOPbIV BblAaeT Mo/yHaeMyto nepeMeHHOe Hanps>keHve. Bxogpl



KOMM/IEMEHTAPHOI 0 KOHTYpa NepekIoyatoTCs UHAVBUAYAIbHO U HENPEPBIBHO C
MOMOLLbHO TPAH3UCTOPOB 3/1EKTPOHHOI0 MEPEK/THOYAIOLLErO Lenu A1 NonyyYeHus
Pa3NINYHbIX YPOBHEN HaNPsHXKEHNS OT UCTOUYHMKA NMOCTOSSHHOIO HaMNPsHKEHUS.,
YnpasfieHne nepektoveHneM TPaH3MCTOPOB B 3/IEKTPOHHOI Nepek/toYatoLLent uenm
OCYLLECTB/ISETCA 3N1EKTPOHHbLIM 6/10KOM ynpaBneHns. Cuctema npoBoagnuT
nepeMeHHOe HanpshKeHne ¢ HU3KUM UMMeAaHCOM UCTOUYHMKA U C BbICOKOM

3 (heKTUBHOCTLIO.

MHorve pe3ynbTaThbl, Ha NePBbI B3rNsg, NPoTUBOpeYaT PyHLaMeHTa/IbHbIM
OCHOBaM (PU3MKM N COBPEMEHHOIO MMPOBO33PeHUS. BeayTca akTUBHbIE paboThbl MO
PACKPbITUIO MEXaHWM3MOB, OTBETCTBEHHbIX 3a MOSAB/EHNE N30bITOYHON 3HEPrun.
Kaxkaoe 13 N3BECTHbIX PeLLUEHMIA MMEeET CBOM NPenMyLLLeCcTBa 1 HegocTaTkn. OfHakKo,
HEeCMOTPS HA MHOXKECTBO M3BECTHBIX NPEAJSIOKEHWNIA, aKTya/lbHbIM OCTaeTCs Co3faHne
a/IbTePHATMBHbIX MCTOYHUKOB 3/IEKTPUYECKOW SHEPTUN, KOTOPbIE MOXHO
NPaKTUYeCKM peasim3oBaTb Ha OCHOBE HOBbIX MPUHLMMOB Npeobpa3oBaHns
"NPOCTPAHCTBEHHON" 3HEPT UM B 3NEKTPUYUECKYHO SHEPTUHO C BbICOKOM
3((heKTMBHOCTLHO KOHBEPTALMM SHEPTUN.

Kak aHanor ycTpoicTBa, 3asB/1SeMOro BbIopaHO He3aBUCUMbIA IHEPTETUYECKMIA
YCTPOWCTBO N0 MeXayHapoaHou 3asaske W02008103129, MINK H02M11/00,
HO02N11/00, ony6nnkosaHo 28.08 2008.

CornacHo onmncaHuno 1 Gopmysibl yKazaHHOI0 N306peTeHnst He3aBUCUMbIA
3HEPreTUYeCcKnin YCTPOMCTBO BKNOYAET: BXOAHOW KOHTYP, ABE MHAYKTUBHO
B3aMMOCBS3aHbl KaTyLIKN MHAYKTUBHOCTK, CPeAcTBa POPMMPOBaHMS 1 NojaYm
3NIEKTPUYECKMX UMY IbCOB Ha NEPBYIO0 KaTYLIKY UHAYKTUBHOCTU; KOHTYP Harpysku,
CpefcTBa nepefaqn 3NeKTPUYECKOW SHEPTN OT BTOPOI KaTyLUKN UHAYKTUBHOCTY B
KOHTYp Harpysku, CpefcTsa CTabuimnsaunmn 31eKTpoOMarHUTHOMO Mot MeXAy nepsoi
1 BTOPOI KaTyLUKamMyn MHAYKTUBHOCTU; MEPBUYHBIA NCTOYHUK 3NEKTPUYECKOI
3HEPrum; IMHUIO CaMONoAAepP>KaHNA YCTPOCTBA.

BX0HOW KOHTYP COAEPXKUT BXOLHOW NepekntoyaTesib U KOHAeHCaTop, KOTOpPbIN
HakanJMBaeT 1 NepeaaeT 3NeKTPUYECKYHO 3HEPTUIO OT NEPBUYHOMO UCTOYHMKA B
cuctemy. Cpefcrea (hOpMUPOBaHNA M MOLauM 3NEKTPUYECKUX UMMNY/bCOB Ha NEPBYHO
KaTyLUKY WHAYKTUBHOCTU COAEpPXKaT nocnefoBaTesibHO COeANHEHHbIE MMMY/IbCHbIN
610K BbICOKOYACTOTHbI reHepaTop, NepPBbIi PUALTP M NEPBbIA YaCTOTHbIN
perynsTop. IMnynbCHbI 6/10K COEAMHEH C BXOAHbIM KOHTYPOM, a NePBbIA (hUAbTP - C
MepBOI KaTyLLKOW NHAYKTUBHOCTW. KOHTYP Harpy3ku COAEPXMT MONOXNUTENbHbIN 1
OTpULaTeNIbHbIN BbIXO[HbIE KAOENN 1 YaCcTOTHbIV Npeobpa3oBatesb, NPeobpasyoLwnii
3/IEKTPO3HEPr IO, MOJTyHeHHYO Ha BTOPOW KaTyLLUKe, B MPYeM/eMbli Ans
notpebutens sug. Cpeacrea nepefadm s3NeKTPUYECKON SHEPrm OT BTOPO KaTyLLKK



WNHOYKTUBHOCTW B KOHTYP Harpy3Ku BbIMO/IHEHbI B BUAE MPOBOAHUKOB, COEANHAIOLLINX
KOHLbl BTOPOW KaTyLLUKM C 3/IEMEHTaMV KOHTYpa Harpy3ku. CpefcTtsa ctabuimsanmm
3N1EKTPOMArHMTHOro rnons MexXay nepeoi U BTOPOW KaTyLIKamMn UHAYKTUBHOCTY
BK/HOYAtOT BTOPOW (OMNbTP U BTOPOW YaCTOTHbIV perynatop. NepBnyHOe NCTOYHMK
3NIEKTPUYECKOW 3HEPTUM COEAMHEH C BXOAHbLIM NepektovaTesieM C BO3MOXKHOCTbIO
OTK/THOYEHUS MO UCTEYEHMM CTAPTOBOrO pexxnma. JInHUA caMonoaepXKaHus
BbINO/IHEHA B BMAE NOMOXXUTENBHOIO U OTPMLATENBHOIO Kabenei, CoeANHAILLLMX
KOHTYP Harpy3Kku ¢ BXOAHbIM NepeksoYvaTesieM ¢ BO3MOXHOCTbIO X NOAK/THOYEHUS K
BXOZIHOMY YCTPOWNCTBY MOCNE OTKHUYEHNS NEPBUUYHOIO NCTOYHUKA 3N1EKTPUYUECKON
3Hepruu.

Mpn paboTe yCTPOICTBA MPOMCXOAUT Nepefaya 3NeKTPUYECKO 3Heprum ot
MePBUYHOI0 MCTOYHMKA 40 MMMYNLCHOro 6/10Ka, OT UMMY/IbCHOMO 6/10Ka K
BbICOKOYaCTOTHOr0 reHepaTopa, OT BbICOKOYACTOTHOIO reHepaTopa Ha MepBYyHo
KaTyLIKY UHAYKTUBHOCTY A/19 FTeHepupoBaHMsA BbICOKOYACTOTHOIO
3NEKTPOMArHMTHOr O NOAs NePBOI KaTyLIKN MHAYKTUBHOCTW. [anee, aHeprus
BbICOKOYACTOTHOrO 3/1EKTPOMArHUTHOIO MO/ NEPBO KaTyLLKWU UHAYKTUBHOCTH
nepeaaeTcs BTOPOM KaTyLLKM MHAYKTUBHOCTU 3@ CHET UHAYKTUBHOIO
(TpaHCcopmaTOPHOI) CBS3M MEXIY NEePBOI 1 BTOPOM KaTyLLIKaMy MHAYKTUBHOCTM C
KOHBepTaLumein "npocTpaHCTBEHHOW™ 3HEPT M B 3IEKTPUYECKYHO 3HEPT IO, UTO
No/y4yaeTcs Ha BTOPOM KaTyLIKe UHAYKTUBHOCTU.

YCTPOIACTBO ONMCaHO B BUAE ()YHKLMOHA/IbHOIO 3HEPreTUYECKOro Moayns ¢
3aKOHYeHHbIM LMKI0OM NPeobpa3oBaHms 3HePrum ¢ noyvyeHmeM Ype3mMepHoro
GanaHca 31eKTPO3Heprumn Ha BbiXofe. B onuncaHny aHanora ykasblBaeTcs, YTo npu
HeoOX0AUMOCTN YBEIMUYEHWS 3/TIEKTPUYECKOM MOLLHOCTY BO3MOXKHO CO3/aHue
3HEPreTUYeCcKMxX YCTaHOBOK MyTeM arperauun (yBenmyeHne KOnnm4ecTsa) yKasaHHbIX
MOAYNen Ans NonyyYeHNs XKenaemMoin aNeKTPUYECKOM MOLLHOCTMN.

YCTPOICTBO NOTPEBNAET 3HEPT MO NEPBUUYHOIO NCTOYHMKA TO/BKO B NEpros,
cTapTta. JTa



OO6LMMK MpU3HAKAMK aHaslora U YCTPOCTBa 3aABNAETCS, ABNAOTCA: YCTPOMUCTBO
AN19 NONYYEeHUs 3N1EKTPUYECKOW 3HEPT K, BK/IOYAKOLLEN NHAYKTUBHYO CUCTEMY,
BXOZHOW KOHTYP CO CpefCcTBamMu (DOPMMPOBAHUA 1 NOLAYN 3NTEKTPUYHECKUX
MMMY/IbCOB Ha UHAYKTUBHYHO CUCTEMY, CPeACTBa Nepeaayn 3NeKTPUUeCKon aHeprm
OT UHAYKTUBHOM CUCTEMbI B KOHTYP HarpysKku, NepBUYHBIA UCTOUHWNK 3/1EKTPUYECKON
3Heprum, CoeIMHEHHOE C BXOAHbLIM KOHTYPOM, a TaKXe IMHUI0 camomnoALep>KaHus,
COEZIMHAOLLEA KOHTYP Harpy3Kkun ¢ BXOAHbIM KOHTYPOM.

AHepreTnyeckasa yCTaHOBKA, BbIOpaHHAsA KakK aHasior, AB/IAETCA O4HUM U3
BO3MOXHbIX BAPMAHTOB TEXHUYECKMX CPELCTB, peasin3yoLLmX npeobpasoBaHme
"MPOCTPaAHCTBEHHOW™ 3HEPT U B MPUBLIYHYHO AN151 NOTPEOUTENSA 3NEKTPUYECKYIO
3Hepru co CBOUMM JOCTOMHCTBAMU U HefocTaTkaMu. Tak, HegoCTaTKoOM
paccMaTprBaeMoro peLleHns-aHanora ABnseTcsa Hamume B Lenu nepegayvm aHeprum
3BeHa nepesaeT 3HEPruo 3N1eKTPOMarHUTHOrO NoAs 3a CYET NHAYKTUBHOIO
(TpaHc(opMaTOpHOIA) CBA3W MEXAY ABYMSA KaTyLlKamMmy UHAYKTUBHOCTW. V13BECTHO,
YTO Nnepegava sHeprumn (3Hepruv 3IEKTPOMArHMTHOIO Mos1A) TakKUM MyTeM HEN36eXHO
CBAi3aHa C HEO6PaTVMbIMM MOTEPAMM 3 CHET NMCTEPE3UCHBIX ABIEHWIA 1 NOT/IOLWEHNS
3Heprum Apyrumm (NaccMBHbIMK) 06bEKTAMUN, HAXOAALLMMUCA B 30He LeNCTBUSA
3/IEKTPOMArHMTHOI O NOJA, YTO CHMKAET APQPEeKTUBHOCTL NPeobpazoBaHNs IHePrUn.
KommyTauma KaTyLKN NHAYKTUBHOCTU C NEPBUYHBLIM UCTOYHNUKOM 3HEeprum yepes
OAWH V3 KOHL,OB KaTyLLUKM OrpaHNYMBaET BO3MOXXHOCTM MOBbILLEHNA KO3((MLMEHTa
npeobpasoBaHus aHeprun. O6 aTom NoApobHO onucaHo B pasgene "CyLHOCTb
nonesHoin mogenn". Kpome Toro, Hanmume unbTPOB, YaCTOTHbIX PErynsTopoB
YCNIOXXHAET KOHCTPYKLMIO M BO3MOXXHOCTW e NPaKTUYeCKOro UCno/b30BaHus.

Kak npoToTun BbI6paH N3BECTHYH CXEMY MMMY/IbCHOrO UCTOYHNKA MUTAHNS,
KOTOpas LUMPOKO NUCMOJb3YETCA B 3/IEKTPOTEXHUKE
(http://lib.grz.ru/book/export/html|/3842).

CTOUHNK NUTAHMA BKIHOYAET KaTyLLKY MHAYKTMBHOCTM, KOTOpas NoAKIHYeHa K
NepPBUYHOMY NUCTOYHUKY 3N1EKTPUYECKOI 3HEPrm (MCTOUHMK NOCTOSAHHOIO
HanpsXeHUs, Hanpumep akKyMynaTop UK BbINPAMIEHHOE HanpsXxeHue
3NIEKTPUYECKON CETUN) COeAMHEHA C KIEMMaMM BbIXOAHOMO HanpsXKeHUs (KOHTYpoMm
Harpysku), Kotopas nepefaerca Ha Harpysky (B cnyyae CUCTEMbI 3/1eKTPUYECKOTO
OTOMNJIEHMA NOMeLLeHUs , Hanpumep Ha TOH-bI). MNoAKAOYEHWE KaTYLLKW
WHAYKTUBHOCTU K NepBUYHOMY UCTOYHMKY 3HEPTUU BbIMOSHEHO NYTeM COeMHEHUSA
OZHOT0 13 KOHLIOB KaTYLUKN NHAYKTUBHOCTU C OAHUM M3 NOJIHOCOB NePBUYHOI0O
MCTOYHMKA 3N1eKTPUYECKOM IHEPTUM Yepe3 3MIEKTPOHHBIA KoY (Kak npasuo,
ounonapHble nnn MAIN TpaH3UCTOPbI) M HEMOCPeACTBEHHOIO COeANHEHWSA APYTroro
KOHLA KaTYLIKN MHAYKTUBHOCTM CO BTOPbLIM MOMKOCOM MEPBUYHOI0 UCTOYHNKA




3NIEKTPUYECKON 3HEPTnn. BX0of 3/1EeKTPOHHOIO K/toYa COeANHEH C BbIXOAO0M
reHepaTopa 04HOMOAPHbLIX MMMYNLCOB. CoeAMHEHNE KaTYLLUKN UHAYKTUBHOCTA C
KNeMMaMK BbIXOLHOI0 HanpsXXeHns (C KOHTYPOM Harpys3Ku) BbINOHEHO NyTeM
NOAKNKOYEHNS OLHOI0 13 KOHLIOB KaTYLLKM UHAYKTUBHOCTY K OAHOIN 13 KNEMM
BbIXOHOI0 HanpshKeHWs Yepe3 3NEKTPOHHbI BEHTWb (41M0A) U HENOCPEACTBEHHOIO
COeIMHEHNS APYroro KOHUa KaTyLK/U UHAYKTUBHOCTY CO BTOPOI K/IEMMOIA
BbIXOLHOI0 HanpskeHWs. 14 cTabnnmnsaumm BbIXOLHOMO HanpsXKeHNs cxema MoXeT
MMETb Lienb 06paTHOM CBA3W, B 3aBUCMMOCTYU OT 3HaYeHUS BbIXOAHOIO HaNpsXKeHNs
M3MEHSIET YaCTOTY WM LUMPUHY OAHOMONAPHBIX MMMY/NLCOB reHepaTopa MMMY/bCOB.
[N HAKONNEHWS 3HEPTUN U CTNIAXKMBAHWUSA UMMY/TbCOB BbIXOAHOIO HaMPSHXKEHNS K
BbIXOAHbIM KNeMMaM MOXET ObITb NOAK/HOYEH KOHAEHCATOP.

Cxema paboTaeT c/efyoLmm 06pasom.

C NOMOLLbHO 3/1EKTPOHHOI 0 K/koYa, KOTOpbI paboTaeT ¢ YactoToi 20-100 KIu,
nepuoamyeckn Ha KopoTkoe Bpems (He 6onee 50% BpeMeHM) K KaTyLLIKe
WHAYKTUBHOCTM NOABOAUTCA MOSTHOE HaNpsHKeHMe NepBUUYHOI0 MCTOYHUKA
3NIeKTPUYECKON aHeprun. Mpun aToM nepegaya 3NeKTPUYECKON 3HEPT MU MEPBUYHOIO
MCTOYHMKA B KOHTYP Harpy3ku 3a6/10KMpOBaHa 3M1EKTPOHHbLIM BEHTU/IEM C
COOTBETCTBYHOLMM NONAPHOCTLIO €r0 BK/KOUEHME B CXeMY. VIMMYNbCHbIN TOK,
NPOTEKatoLMIA Yepes KaTyLLKY WHAYKTUBHOCTYN NPV BKIKOYEHUN 3/1EKTPOHHOIO
K/H0Ya, 3a CYET CaMOVHAYKLUN, BOSHUKAKOLLASA NPU BbIKKOYEHUW 3/1EKTPOHHOI0
K/IKoYa, 06ecneymBaeT HaKoMIeHne 3HEPrumM B MarHUTHOM MOJ1e KaTYLUKW Ha KaXKA0M
MMnynbce. 3anaceHHas TakuM 06pa3oM 3HEPrUs CaMOMHAYKLUMMW B BUJE
3NEKTPUYECKUX UMY bCOB, MOISPHOCTL KOTOPbLIX NPOTMBOMO/OXHA NONAPHOCTY
MMNYNbCOB MEPBUYHOIO UCTOUHMKA SHEPT U, MEPEAAETCS U3 KaTYLUKN
WHAYKTUBHOCTM B Harpy3Ky 4epe3 OTKPbITbIA 3N1EKTPOHHbIN BEHTWU/b MPY 3aKPbITOM
3/IEKTPOHHOM K/toue. Taknm 06pa3om OCYLLECTBNAETCS NpeobpasoBaHune
3NEKTPUYECKON 3HEPTUN NEPBMYHOMO UCTOYHWNKA B UCXOAHYH 3NEKTPUYECKYHO
3HEPrUI0 MMMNY/IbCHOMO UCTOYHMKA NUTaHKA. Mepefayda aNeKTPUYECKON 3Heprum us
KaTyLUKN UHAYKTUBHOCTM K Harpy3ke MOXKET OCYLLECTBNATLCA HEMOCPEACTBEHHO UK
yepe3 BTOPMYHYIO 06MOTKY BbIXOAHOI0 TpaHchopmartopa ¢ noc/eay oL mm
BbiNpsiMaeHneM. CTabmnnmnsaums BbIXOLAHOIO HaMPsXKEHNS MOXET ObITb 06ecneyeHa
aBTOMaTMYECKMUM PerynnpoBaHNEM LLUMPUHbLI WX YacTOTbI CeA0BaHNSA UMMY/bCOB Ha
3/IEKTPOHHOM KJ1H04e C MOMOLLIbIO Lieny 06paTHON CBA3N.

O6LMMK NpU3HAKaMKU NPOTOTMMA 1 YCTPONCTBA 3asBNISIETCS, ABMSHOTCA: MCTOYHUK
MUTaHNSA CUCTEMbI 3/IEKTPUYECKOr0 OTOM/IEHNS, KOTOPOE BK/THOUAET KaTyLLKY
WHAYKTUBHOCTM, KOTOPas COeAMHEHA C KOHTYPOM Harpy3ku 1 NoAK/oYeHa K
NepPBUYHOMY UCTOYHMKY 3HEPT1W NyTeM NepUOANYECKOro CoOeUHEHNS OfHOIO U3 ee



KOHLIOB C OH1M 13 MOJIKOCOB MEPBMYHOINO MCTOYHUKA 3/M1IEKTPUYECKOIN 3HEPrum Yepes
3/IEKTPOHHBIN K4, reHepaTop OA4HOMONAPHbIX UMMY/bCOB, BbIXO KOTOPOro
COefIMHeH C BXOJ0M 3/1eKTPOHHOI 0 K/1Houa.

Kak 1 B BblLLe NpuBeAeHHOM aHasiore, KOMMYTauUma KaTyLWKN MHAYKTUBHOCTU C
NePBUYHbLIM MCTOYHUKOM 3HEPT MU BbINOMHAETCS Yepe3 OANH U3 KOHLLOB KaTyLLUKK 1,
TeM cambIM, OrpaHNYMBaeT BO3MOXKHOCTY NOBbILLEHNS KO3((hULMEHTa
npeobpa3oBaHNA IHEPTUN.

B ocHOBY none3HoM Mogenu NocTaB/ieHa 3afada yCoBepLUEHCTBOBaHNSA UCTOYHMKA
MUTaHNSA CUCTEMbI 3NIEKTPUYECKOr0 OTOM/IEHNS, B KOTOPOM 3a CHET KOHCTPYKTUBHBIX
0COOEHHOCTeW AOCTUraeTCA MoBbleHVe KoL meHTa NpeobpasoBaHns aHEPT UK.

[MocTaBneHHas 3afava peLlaeTcs TeM, YTO, B UCTOUYHMKE NUTAHMS CUCTEMbI
3/IEKTPUYECKOro OTOMNJIEHNSA, KOTOPOE BKNOYAET KaTyLUKY MHAYKTUBHOCTK, KOTOpas
COefIMHeHa C KOHTYPOM Harpysku v NoOAK/IYeHa K NePBUYHOMY UCTOYHUKY HEPTU
nyTeM NeproANYeCKOro CoeMHEHNS O4HOI0 3 ee KOHLIOB C O4HUM 13 MOJIHOCOB
MePBUYHOI0 UCTOUHMKA 3NEKTPUYECKOI SHEPT UM Yepes3 3MIEKTPOHHbIN KoY,
reHepaTop OAHOMOMSAPHbIX UMMNY/bCOB, BbIXOA KOTOPOro COEAMHEH C BXOL0M
3/IEKTPOHHOIO KJ/1H04a, COr/IaCHO Mo/e3HON MOLeNv, BTOPOW KOHEL, KaTyLLUKK
WHAYKTUBHOCTW COEAMHEH CO BTOPLIM MOIKOCOM MEPBUYHOIO UCTOYHMKA
3NIEKTPUYECKOM 3HEPT M Yepe3 BTOPOI 3NEKTPOHHbIN KU, BXO4 KOTOPOro COeANHEH
C BbIXOJ0M YKa3aHHOr 0 reHepaTopa OfHOMOJIAPHbIX UMMY/bCOB C 06ecrneveHnem
CUHXPOHHOM paboTbl YKa3aHHbIX 3/1EKTPOHHBIX K/HOYeN.

YKa3zaHHble NPU3HaKN ABNAIOTCS CYLLECTBEHHbIMW MPU3HAKaMK MOe3HOM
MoZenu.

LlenecoobpasHo KOHTYP Harpy3Kku BbIMOMHWUTL C 3/IEKTPOHHBLIMU BEHTUNAMN,
BK/IHOYEHHLIMUN C BO3MOXKHOCTbIO 6/TOKMPOBKM Mepeadn aNeKTPUYECKOW SHeprum ot
NePBUYHOI0 MCTOYHMKA 3HEPTUM K Harpy3Ke Mpu OTKPbITbIX 3/IEKTPOHHbIX K/toYax.

VICTOYHMK NUTAHUS MOXKET COAepXXaTb CpeAcTBa cTabunmsaumm BbIXO4HOrO
HanpshXXeHWs B BUAe Lieny 06paTHOMN CBA3W, COeUHAIOLLENA BbIXO4 UCTOUHMKA
MUTaHWA C YNpaBstoLLMM BXOLOM reHepaTopa O4HOMNONAPHBIX UMMY/bCOB C
BO3MOXXHOCTbIO M3MEHEHMS LUMPUHBI UK Nepuoja cnefoBaHns UMY bCOB B
3aBMCUMOCTW OT 3HAYEHWNA BbIXOLAHOIO HaNPsHXKeHNS.

VICTOYHUMK NUTAHUA MOXET COAepXXaTb CPeAcTBa Camonofaep KaHus CUCTEMbI NPK
OTK/NHOYEHMMN NEPBUYHOIO UCTOUHMKA 3N1EKTPUYECKOIN 3HEPT N, BbIMOSTHEHHLIX B BUAE
ABYX BEHTWNEN, COANHAOLWMNX OAHOMMEHHbIE MOJIHCA BbIXOAHOMO HamnpsHKeHUs 1
MePBUYHOI0 UCTOUYHMKA 3/IEKTPUYECKOI IHEPTUN.

CyLLecTBeHHbIe NPU3HAKK M0JIE3HON MO HaX0AATCA B MPUYUHHO-
CNefiICTBEHHOW CBA3W C AOCTUIaeMbIM Pe3y/ibTaToM.



Tak, OT/IM4nTe/IbHbIE NPU3HAKM NOMIE3HOM MoLenv (BTOPOI KOHeL, KaTyLUKW
WUHLYKTUBHOCTM COELMHEH CO BTOPbIM MOIKOCOM NEPBUYHOI0 UCTOYHMKA
3/IEKTPUYECKOW 3HEPT M Yepe3 BTOPOI 3N1eKTPOHHbIV KU, BXO4 KOTOPOro COeANHEH
C BbIXOJ0M YyKa3aHHOro reHepartopa 04HOMO/APHbLIX MMMY/bCOB C 06ecneveHem
CUHXPOHHOI paboTbl YKa3aHHbIX 3/1eKTPOHHbIX KNHOYel) B COBOKYMHOCTU C
CYLLECTBEHHbIMM NPU3HaKamu , 06LWMMK C MPOTOTUMOM, 06eCneYnBatoT MOBbILLEHWNE
Koath(puLmeHTa NpeobpasoBaHns aHeprun.

OOGDBACHAETCA 3TO CNeAYHOLLUM.

3BECTHO, YTO MOHATKE "3HEpPrus” B 00LLEM CMbIC/e 03HA4YaeT COCOBHOCTb
HEKOTOPOW MaTepuasbHOM CUCTEMbI COBEPLLATL PaboTy. VI3BECTHO, UTO 3HEPr s
3aMKHYTOI CUCTEMbI MOCTOSAHHA. HEKOTOpble CUCTEMbI MOTYT BbIrNISIAETb Kak "BeYHble
ABuraTenn" n Bbi3atb YAUBIEHWE NO 3TOMY MOBOAY NULLb BCNeACTBUE
Hen3BeCTHOCTM NMpuHUMNa "BANBaHUA" 3HEPrUKM B cUcTemy. Hanpumep, orpaHnymB
COJIHEYHYO 6aTapero, Kak CUCTeMY, YACTO FEOMETPUYECKN, KaK BO MHOTMX Clyyasx v
NOHUMAETCS "3aMKHYTOCTb", MOMYyYMM CUCTEMY, B KOTOPOI 3HEPTUS TONbKO
BblAenseTca. XOoTa Ha caMOM Aiefie B JaHHOM C/lyyae NMpoucXoauT npeobpasoBaHme
OZHOr0 BMAa 3Heprum B Apyryto B COOTBETCTBMM C 3aKOHaMMN PU3NKKA. Bo MHOrmnx
C/lyyasx Habnroaartelb MOXET He YUMTbIBATb MPUTOK 3HEPTMM B CUCTEMY, €C/N 3Ta
3Heprus BbIXOAMT 3a paMKM U3BECTHLIX TPAANLNOHHBLIX BUAOB SHEPTUN, CTAIKMBAACh
C TaK Ha3blBaeMbIM "3IHEPreTUYeCKNM PeHOMEHOM", KOTAa C TOYKN 3PEHUS
HabnogaTens reHepauus sHeprum NPOMCXoamT 6e3 3aTpar MOLHOCTY NePBUYHOIO
MaTepuasibHOro UCTOYHNKA IHEPTUN.

Takune cuTyaLmm MoryT BO3HMKaTb B MaTeprasibHbIX CUCTEMAX, KOTOPble KaKUM-TO
06pa3oM B3aUMOAENCTBYIOT C S3HEPreTUYECKMMM MONAMU OKPY>KatoLLero
MPOCTPaHCTBA (3N1eKTPUYECKIME, MarHUTHbIE, rPaBUTaLMOHHbIE NOJIA, 3Heprus
(PM3NYECKOro BaKyyma 1 Apyrve aHepreTuyeckme XapakTepucTMKm NPoCcTpPaHCTBa),
KOTOpble B HACTOSALLEe Bpems B NPUKNAAHOM acnekTe masio u3ydeHol. B nocnegHee
BPeMSA A/19 YKa3aHHbIX BUOB 3HEPTMM BCE Yalle UCMONb3YHT TePMUH “cBO60AHAN"
3Hepruna OKpPy>KaroLLero NPoCcTPaHCTBa UK «MPOCTPAHCTBEHHAA» 3Heprus.

Bce nposBsneHns, BCe ABMKEHWA B OKPYXXatOLLEeM NPOCTPaHCTBE CBA3aHbl MeXay
C060M. V3BECTHbIV NPUHLMI, COTMacCHO KOTOPOMY "KaXbIi MOAN(INKALMA SHEPTUN
BO BceneHHOM CTPeMUTCA COXPaHUTL JaHHbIN BUL, ee NPOSBIEHNS, U MPUTOM
HaCTO/bKO, YTO CMOCO6HA 0Ka3blBaTb CBOEW COBCTBEHHOW CU/e NPOTUBOAENCTBME
BCAKOW BHELLHEMY BO3AENCTBUIO, CTPEMALLENCA M3MEHUTb 3TOT BUA™. CnnHO3a
cthopMynMpoBan aTOT NPUHLUMN Crieayowmm 06pasom: "Beskas Bellb CTPEMUTCH
COXPaHUTb cebs U NPOTUBOAENCTBYET CBOEN CMEHE (YHUUTOXEHUIO)».



[MprmMepom peann3aunm yKasaHHOro NpUHLMNA ABNSETCA AB/IEHME CAMOUHAYKLUNN,
KOTOPOE BbIPAXXaeTCA B TOM, YTO MPU BCAKOM U3MEHEHMM TOKa B KaTYLLKE B Hel
camoin nHayumpyetca 34C camMOMHAYKUMN, KOTOpast CO34aeT B KaTyLLKe TOK TaKoro
Hanpas/ieHNs, NPV KOTOPOM MarHUTHbIA NOTOK KaTyLWKW, CO3A4aHHbIA 3TUM TOKOM,
NPenATCTBYeT M3MEHEHUIO MarHUTHOrO NOTOKa. TO ecTb, NPU YBEINYEHUN TOKA B
KaTyLLKe BO3HUKaeT 3C caMONHAYKLUNN, YTO NPENATCTBYET YBE/IMYEHUIO TOKA, NPU
ybblBaHMM TOKa B KaTyLUKe BO3HMKaeT 3C caMonHAYKUNW, NPENAaTCTBYOLLAA
yObIBaHUIO TOKa.

C TOYKW 3peHns 3TOro NpuHLUMNa Npu NPOTEKaHWN NOCTOSAHHOI0 TOKa Yepes
KaTyLLKY CO3[aeTCs 3/IeKTPOMarHMTHOE Mosie, HaxoAsLLeecst B HEKOTOPOM
MOCTOSIHHOW PaBHOBECUM C 3HEPreTUYECKUMM MOJIAMU OKPYXKAKOLLLIErO NPOCTPaHCTBa.
[Mpy M3MeHeHUN BENNYNHBLI TOKA B KaTyLUKe 3TO paBHOBECKE HapyLLAETCA, HO
"KaxKbIl MOAMMDMKALMA S3HEPT UM BO BCeneHHOM CTPEMUTCA COXPaHUTL JaHHbIA BUL
ee NnpefcTaB/eHUs U NPeAOCTaBNSET CBOE COOCTBEHHOM CU/e NMPOTMBOAENCTBNE
BCAKOMY ENCTBUIO, CTPEMSALLEMYCSH N3MEHUTb 3TOT BUJ, NPeAcTaBneHns ', B JaHHOM
Cny4ae" coxpaHeHUsa AaHHOro BMUAa NPeAcTaBeHNSA IHEPTrnN "NPOUCXOANT 3a CUHEeT
ABNIEHNA CaMOVHAYKLUMK, npu KoTopoMm SC caMONHAYKUNN reHepupyeT
3/1IEKTPOMArHMTHOE MoJsie, B3aMMOENCTBYHOLLIEE C SHEPTETUYECKUMMN MOSISMU
OKPY>KatoLLEero NpoCcTpaHCTBa B HaNpaB/eHNN COXPaHEHNS CYLLLECTBYIOLLLETO
3HepreTMYecKoro paBHoBecus. IMEHHO 3TO YC/0BUE - CTPEMJIEHE COXPaHUTbL UK
BOCCTaHOBUTb CYLLECTBYIOLLEe IHEPreTUYECKOe paBHOBECKE NPU B3aMMOLeNCTBUN
3/1eKTPOMAarHMTHOro Moss MHAYKTUBHON KaTyLUKWN C 3HEPreTUYECKUMI NONSMU
OKpY>KatoLLel cpefibl, ABNSETCA CYTbO NOMYYEHNS 3/1EKTPUYECTBa C
"MPOCTPaHCTBEHHOW" 3HEPT N OKPYXKatOLLLEN Cpeabl.

[leincTBMe "NPOCTPaAHCTBEHHON" 3HEPTrN B BOCCTAHOBUTEIbHOM MPOLLECCE B
KaTyLUKe MHAYKTUBHOCTU Mbl OLLYLLIAEM B BU/E 3/1EKTPUYECKOI 3HEPT UM,
[OMNOSTHNTENBHO NOMYyYaeMOid B KaTyLLKe UHAYKTUBHOCTW. B npeacTaBieHHON 3asaBKke
KaTyLLKa NHOYKTUBHOCTM PacCMaTPUBAETCA HE NMPOCTO KaK KaTyLLKa NHAYKTUBHOCTYU
B K/TaCCMYECKOM NMOHUMaHNK, a KaK UCTOYHUK 3/IEKTPUYECTBA, FreHepupyemoro mns
"NPOCTPaHCTBEHHON" 3HEPT N OKPYXKatoLLLE cpedbl. iIcnonb3oBaHme KaTyLlek
NHAYKTUBHOCTY (CONEHOMAO0B), KaK MCTOYHMKOB 3/IEKTPMYECTBa, NpeLycmaTpuBaeT
Ntobble UX BUbI, C NHOOLIM KONNMYECTBOM BMTKOB, 6€3 yyeTa XMMUYECKUX U
(hM3MYECKNX CBONCTB NPOBOAHMKOB, FTEOMETPUYECKNX Pa3MepOoB, C CepAeUYHKaMK
nnn 6e3 TakoBbIX, C 3KpaHaMu U 6e3 IKPaHoB.

To ecTb, NoAaya Ha KaTyLKy UHAYKTUBHOCTU 3NEKTPUYECKMUX UMY IbCOB C
3a/JaHHO YaCTOTOM C NOMOLLIbIO YNPaBSeMbIX BXOAHBIX KNtOYel, nepejayda
3NIEKTPUYECKOI 3HEPTUN, NOMYYEHHOI Ha KaTyLUKe UHAYKTUBHOCTU, K Harpyske B



MOMEHTbI, COOTBETCTBYHOLLME 384HEMY (PPOHTY KaXKA0r0 3/IEKTPUYECKOr0 UMY bCa,
a TaKkXKe a/iIropuTM ynpas/eHNsa KKYaMu, KOTOPbIA NpesyCcMaTpuBaeT CUHXPOHHOE
NnepuoamnyecKoe 3aMbliKaHye U pa3MblKaHUA BXOAHbIX K/TKOUeld, obecrneynsatoT
MOAYNAUMIO MarHUTHOIO NOTOKA, CBA3aHHOMO C KaTyLIKOW NHAYKTUBHOCTA U
B3aMMOZENCTBYIOLLENO C 3HEPreTUUYECKUMIM NOMSIMU OKPYXKatoLLLEero NpocTpaHCTBa B
HanpasneHU CoOXpaHeHNs CYLLIECTBYHOLLEro 3HePreTMYeckoro paBHoBecus, ¢
npeo6pa3oBaHNEM "MPOCTPAHCTBEHHOMN" 3HEPIM B 3/IEKTPUYECKYHO SHEPT IO,
KOTOpas nepesaeTcs OT KaTyLLKu



3NEKTPUYECKON 3HEPTM U3 "NPOCTPAHCTBEHHOW" SHEPTUN, NPEBbILLIAKOLLEN SHEPT IO,
3aTpayeHHYH0 Ha BO30YX/AeHWe CUCTEMbI.

B KaTywWKy WHAYKTUBHOCTM NOAAETCA CNabblii 31EKTPUYECKUIA UMNYNLC OT /I060ro
NePBUYHOI0 MCTOUHMKA 3NEKTPUYECKOIN 3HEPTnM Yepes Napy OTKPbITbIX KHYEN.
O[VH KoY, KOTOPbIA NOAKMOYEH K OA4HOMY KOHLY KaTyLLUKMW, OTKPbIBAET NyTb A/
BO36YXXAEHNSA NONOXMTENIbHO 3apSAXEHHbIX YacTUL, B NPOBOAHMKE KaTyLLKMW, & BTOPOi
K/H0Y, KOTOPbIN MOAKNHOYEH K APYTrOMY KOHLY KaTyLUKM - 415 BO30YXX4EeHNS
OTpuLATe/IbHO 3apPsXKEHHbIX YacTuL, Npy 3TOM B 10601 KaTyLLKe UHAYKTUBHOCTH,
BHYTPW Hee OTCYTCTBYIOT Kakue-nn60 NposiBNeHns 10601 aHeprum (OTCyTCTBUE TOKa,
OTCYTCTBUE MarHUTHOIO Nons). B MOMEHT, KOrfa Ha Kpasx KaTyLUKW NMOSIHOCTbIO
OpraHn30Ba/IoCb MarHWTHOE MOoJe, TO eCTb NONOXKUTENbHbIE U OTPULLATE/IbHbIE
4acTuLbl B MPOBOAHMKAX KaTYLLK/ NONYUYNIN MaKCUMYM BO36Y>KAEHHOMO
3HEPreTUYecKoro COCTOAHUA, 3TO IHEPreTUYECKOe BO3OYXAEHHOEe COCTOAHME
onpefenseT 3NeKTPOMarHUTHOe MoJsie B BUAE ABYX NPOTUBOMO/OXHbIX MoocoB (NS).

OTcyTCTBME TpaHCHOPMATOPHbIX (MHAYKTMBHbIX) CBA3el B LIENW Mepeaayn aHeprum
MOBbILLAET 3PGEKTMBHOCTL NPe0bpa3oBaHNS SHEPTUN.

KommyTauus KaTywKkn MHAYKTUBHOCTU C NEPBUYHBIM NCTOYHMUKOM 3HEPTUN C
MOMOLLbHO OAHOI0 BXOAHOIO K/Ko4a He 06ecrneynBaeT OMMCaHHbIN Bbille XapakTep
BO30Y>KAEHMA NONOXKUTENbHBIX M OTPULATE/bHbIX 3apAA0B 3apPSXKEHHbIX YacTuL, B
MPOBOAHVKE KaTYLLKW OrpaHNY/BaeT BO3MOXHOCTY YBe/IMYeHNs KO3 mMeHTa
npeobpa3oBaHNA SHEPTUN.

CsefieHus, NOATBEPXKAAIOLLME BO3MOXHOCTb OCYLLECTB/IEHNSA NONE3HON MOAENN.

HwvXe npnBOANTCA ONMMCaHMe CTOYHMKA NMUTaHUA CUCTEMbI 3IEKTPUYECKOTO
OTOMNEeHUSA, 3a9BNSAETCH, CO CChI/IKAMU Ha YepTEXM, Ha KOTOPbIX MOKa3aHo:

¢ur. 1 - ICTOYHWNK NUTAHUA CUCTEMbI 3/1EKTPMUYECKOr0 OTOM/EHNS,
NPUHUMNMabHasA cXema.

®ur. 2 - ICTOYHUK NUTAHUS CUCTEMbI 3/TEKTPUYECKOr0 OTOM/IEHNS, CXeMa C
BEHTUNAMU B KOHTYPE Harpys3Ku.

®ur. 3 - UICTOYHUK NUTAHNSA CUCTEMbI 3/IEKTPUYECKOTO OTOMJIEHUSA, CXEMA C LIENbHO
06paTHOl CBA3N.

®dur. 4 - VICTOYHUK NUTaHNSA CUCTEMbI INIEKTPUYECKOr0 OTOMNIEHNS, CXema Co
CpeAcTBaMm nepefayn 3Heprum U3 KOHTYpa Harpysku 4o BXOAHOIO KOHTYpa.

®ur. 5 - UICTOYHUK NUTAHUS CUCTEMbI 3/IEKTPUYECKOr0 OTOM/IEHNSA, CXEMA
NPOXOXAEHMS BXOAHbIX N BbIXOAHbLIX UMMY/IbCOB TOKA.

VICTOYHUK NUTAHUA CUCTEMbI 3/1EKTPUYECKOr0 OTOM/IEHNSA BK/THOUAET KaTyLLIKY
WHAYKTUBHOCTM 1, BXOLHON KOHTYP 2, Yepe3 KOTOPbI KaTyLUuKa UHAYKTUBHOCTK 1
NOAKNHOYEHA K NEPBUYHOMY UCTOUHMKY 3M1IEKTPUYECKON 3HEPTUM 3, KOHTYP Harpy3ku



4, yepe3 KOTOPbI KaTyLlKa UHAYKTUBHOCTM 1 MNOAK/IKOUEHa K Harpyske 5,
3N1EKTPOHHbIE KUK 6, 7 1 TeHepaTop OAHOMNOMAPHLIX MMMYNLCOB 8. KaTtyLlka
NHAYKTUBHOCTM 1 NOAKNHOYEHA K NEPBMYHOMY UCTOUHMKY 3/1EKTPUYECKOI 3Heprum 3
nyTem coegnHeHns ee KOHUOB 9, 10 ¢ pa3HOMMEHHbLIMW NOAKOCaMU NePBUYHOIO
MCTOYHMKA 3N1EKTPUYECKOI 3HEPrun 3 Yepes 3NeKTPOHHbIE KNouKn 6, 7
COOTBETCTBEHHO. Bbixog 11 reHepaTopa 04HOMONAPHLIX MMMY/ILCOB 8 COEAUHEH C
BXodamMu 12, 13 31eKTPOHHbIX KNkoYel 6, 7 ¢ 06ecrieyeHMemM CUHXPOHHON paboThbl
(CMHXPOHHOIO BK/KOUEHWS / BbIK/HOUEHWSA) 3MEeKTPOHHBIX Kntouel 6, 7 (dur. 1).

KOHTYp Harpysku 4 MOXeT COfepXKaTb 3MIEKTPOHHbIE BeHTUK 14, 15 (auofbl,
TPaH3UCTOPbI), Yepes KOHLbI KOTopbIX 9, 10 KaTyLWKN NHAYKTUBHOCTHK 1
MOAK/NHOYEHbI K KemMmam BbIXOLHOTO Hanps>keHus (gour. 2). MNpy TakoM UCMONHEHUN
6/10KMpyeTCa nepegaya aHeprum oT NePBMUYHONO MCTOYHMKA 3 K Harpy3ke 4 npu
OTKPbITLIX K/KOYax 6, 7 1 0becrneunBaeTcs nepegaya sHepruy caMovHAYKLMN OT
KaTyLUKN NHAYKTUBHOCTW 1 K Harpyske 4, Tak Kak NonsapHOCTb MMMY/bLCOB
CaMOUHAYKUMM 0bpaTHA OTHOCUTE/IbHO MMMY/bCOB, MOAABAaEMbIM OT MEPBUYHOIO
NCTOYHUKA 3N1EKTPMUYECKOIN SHEPTKN 3 Yepes KNoun 6, 7.

VICTOYHMK NUTAHUA MOXET BKIHOYATbL CPeACcTBa CTabumsanmm BbIXO4HOT0
Hanps>KeHUs, HanpuMep, B BUAe Leny 0bpaTHON CBA3W, KOTOpas BK/IKOYaeT
nocnenoBaTtesibHO CoeAVHEHHbIe pe3ncTopbl 16, 17, napannenbHO NOAKIKYEHHbIX K
BbIXOAHbLIM KfeMMam, 1 MHUK 18, coeanHAoLWen pesnuctopsl 16, 17 ¢ ynpaBnstoLwmm
BX0A0M 19 reHepaTopa ogHONONAAPHbIX MMmnynbcoB 8 (cur. 3). KoHgeHcatop 20
obecrneynBaeT HaKOM/eHVe 3HePrM BO BXOAHOM KOHTYpe 3. KoHgeHcatop 21
obecreynBaeT HaKOM/EHVe 3HEPTN B KOHTYPE Harpysku 4 n CriaxunsaHus
BbIXOAHOI0 HanpsXeHua. KoHaeHcaTopbl 22 1 23, BK/IOYEHHbIE NapasinesibHO
3/IEKTPOHHbLIM K/lto4aM 6, 7 COOTBETCTBEHHO, MpefHa3HaYeHbl 414 3aLUTbI KIKoYel 6,
7 OT MCKPOBbIX pa3psoB Mpu UX BKAKOYEHUN / BbIK/THOYEHUN,

VICTOYHMK NUTaHNA MOXET COAepXKaTb CpeAcTBa nepeaayn 4act MCXOAHOW
3HEPrum 13 KOHTypa Harpy3ku 4 4o BXOAHOI0 KOHTYpa 2, YTO MOXeT 06ecrneymBaTh
PEXUM CaMONOLAePXUBAHUSA CUCTEMbI NMPU OTK/IKOYEHMUM NEPBUYHOIO UCTOYHMKA
3NIeKTPUYECKON 3HEprum 3. YKasaHHbIe CpeficTBa MOryT ObITb peasin3oBaHbl B BUAE
ABYX BeHTUNen 24, 25, KOTOpble COeANHAIOT OAHONUMEHHbIE NONHOCA BbIXOAHOIO
HanpPs>KeHUs 1 NEPBUYHOIO UCTOYHMKA 3/IEKTPUYECKOM aHeprum 3 (dur. 4).

Cxema paboTaeT cnesyroLimm o6pasom.

["eHepaTop 8 reHepupyeT Nepuognyveckme 0gHONONSAPHbIE MMMNY/bCbI LUMPUHOW t 1
nepmnofom cnefosaHna T. YKazaHHble MMNY/bCbl NO4ak0TCca Ha BXoabl 12, 13
3NEKTPOHHBIX K/KoYeit 6, 7 1 06ecneunBatoT CUHXPOHHYO paboTy (CUHXPOHHOTO
BK/IHOUYEHMS / BbIK/TKOUYEHWS) 3N1IEKTPOHHBIX K/toYel 6, 7. C MOMOLLbHO 3N1EKTPOHHbIX



KNouei 6, 7, KOTopble MOryT paboTaTtb ¢ YyacToTon 5 'y - 100 MITU, nepruoanyeckm
Ha KOPOTKOE Bpems K KaTyLLKe MHAYKTUBHOCTM 1 nofaeTcsa NoSHOe HanpsXeHune
MePBUYHOI0 MCTOYHMKA 3N1EKTPUYECKOA 3Heprn 3. Ipu 3TOM Nepefava
3NIEKTPUYECKOM 3HEPT M NEPBMYHOIO UCTOYHMKA 3 B KOHTYP Harpysku 4
3a6/10KMpOBaHa 3N1EKTPOHHbLIMU BEHTUNSAMI 14, 15 ¢ COOTBETCTBYHOLLEN NONSAPHOCTLHO
NX BKNOYEeHNS. py NpoTekaHMM ToKa Yepes KaTyLIKY MHAYKTUBHOCTM 1 npu
BK/THOYEHHbIX 3N1EKTPOHHbIX KNHYax 6, 7 MNoNoXuTe/bHbIE U OTpULAaTENbHbIE 3apaabl B
MPOBOAHMKAX KaTyLUKN 1 NepeBoAATCA B MAKCMMa/IbHO BO36Y)XXAEeHHOe
3HepreTUYecKoe COCTOSIHNE, 06pa3yeT BOKPYT KaTyLUKWN 1 3/1eKTPOMarH1THOE noJse ¢
3a/laHHbIM 3HepreTUYecKMM rnoTeHunanom. Npn oKoHYaHUM NepexoHbIX NPoLLeccoB
06pa3oBaHHOE 3/IEKTPOMarHUTHOE NoJe HaXOAMUTCS BO BPEMEHHOM 3HEPreTUYeCKOM
paBHOBECUW C 3HEPTETUYECKUMW NOMSMU OKPY>KatoLLLero npocTpaHcTea
("NpOCTPaHCTBEHHOW" 3Hepruen).

Mpn pa3MblKaHUM 3N1EKTPOHHBIX KHOYel 6, 7 YKazaHHOE 3HEPreTUYeckoe
paBHOBeCUe HapyLuaeTcs. B kaTywke 1 nHayumpyetca 34C camonHayKumm (npu
ybbiBaHMM TOKa B KaTyLlKe 1 Bo3HMKaeT 34C camMouHAYKUMW, NPensTCTBYHOLLLas
yObIBaHMIO TOKa), KOTOpas B3aMMOENCTBYET C CUTOBLIMU MOMISIMU OKPY>KatOLLIEN
cpeab! ("'NPOCTPaHCTBEHHOW" 3Hepruen) 1 Hanpas/ieHa Ha BOCCTaHOB/IEHME
(coxpaHeHwue) BpeMeHHOro paBHOBECKSA 3/1EKTPOMArHUTHOMO MOA KaTyLUKK
NHAYKTUBHOCTM C "NPOCTPaHCTBEHHOW™ 3Heprueil. BocctaHoBNEHWE NHAYKTUBHOM
CUCTEMbI U3 BO3OY>K,EHHOI0 COCTOSHUSA B NePBOHaYa/IbHOE COCTOAHNE BPEMEHHOTO
PaBHOBECUS 3a CHET "NPOCTPAHCTBEHHOW™ 3HEPIUN ABNSIETCA CYTbO NOYUEeHNs
3NEKTPUYECKON 3HEPTM U3 "NPOCTPAHCTBEHHOW" SHEPTUK, NPEBbILLIAKOLLENA SHEPT IO,
3aTpayeHHYH0 Ha BO30YXX/eHWe cucTeMbl. Cxema MPOXoXAeHUs BXOAHbIX U
BbIXOZHbIX UMMNY/NbCOB TOKA NMoOKa3aHa gur. 5.

SHeprus NpoLeccoB CaMONHAYKLMM C y4acTMEM "NPOCTPAHCTBEHHOW™ 3HEprum
HakarnmeBaeTcs B MarHUTHOM MoJie UHAYKTUBHON KaTyLUKN 1 Ha KaXXA0M UMMy bCe.
3anaceHHas Takum 06pa3om 3Heprus CaMoVHAYKLMN B BUAE 3/IEKTPUYECKNX
NMMNYNbCOB, NONIAPHOCTL KOTOPLIX MPOTMBOMOM0XKHA NONAPHOCTU UMY ILCOB
NePBMYHOI0 UCTOUHMKA 3HEPrnn 3, NepesaeTcst C UHAYKTUBHOM KaTywwKu 1 K
Harpyske 5 yepes OTKPbITbIE 3/1EKTPOHHbIE BEHTUAN 14, 15 Npun 3aKPbITbIX
3NEeKTPOHHbIX KNoYax 6, 7.

Taknum 06pa3om OCYLLECTBNAETCS NPeobpasoBaHNe 3N1EKTPUYECKON 3Heprnm
NePBUYHOI0 UCTOYHMKA 3 MPU y4acTUK "NPOCTPAHCTBEHHOW™ 3HEPTUN B MCXOAHYHO
3NEKTPUYECKYHO IHEPTUIO MMMY/NLCHOIO NCTOYHUKaA NUTaHWsA. [epeaaya
3NIeKTPUYECKOM 3HEPTUM U3 KATYLLIKM UHAYKTUBHOCTU 1 K Harpy3ske 5 MOXeT
OCYLLeCTBNATLCA U3BECTHLIMWU METOA4aMW: HEMOCPELCTBEHHO MM Yepe3 BTOPUYHYIO



06MOTKY BbIXOAHOI0 TpaHcopmaTopa ¢ Nocneayrowmum BoinpsmMieHem (He
MoKasaHo).

Crabunmsaumsa BbIXOLHOTO HanpsXKeHUs MOXKET ObITb 06ecrneyeHa aBTOMaTUYECKUM
perynMpoBaHnem LWNPUHLI t UK Nepuoga crefoBaHns T MMMY/IbCOB Ha 3/1eKTPOHHbIX
K/toYax 6, 7 ¢ MoMOLLbHO Lieny 0bpaTHou cBsisu (pesncTopsl 16, 17, nuHna 18),
COEfIMHAOLLEN BbIXO UCTOUYHMKA NUTAHKA C ynpaB/isemMbiM BXOA0M 19 reHepaTopa
OAHOMONAPHBIX UMMY/IbCOB.

VICTOUYHMK NUTaHNA MOXKET BK/OYATb CPeACTBa Nepeaayn YacTu BbIXOLHOM
3HEPTUN N3 KOHTYpPa Harpy3ku 4 BO BXOAHOW KOHTYp 2 15 06ecrneyeHuns pexxmma
CamMOonOoAAeP>KMBaAHUA MPU OTK/KOYEHUN MEPBUYHOIO UCTOYHMKA 3/IEKTPUYECKOM
3Heprum 3. YacTb BbIXOLHOW 3HEPrM N3 KOHTYpa Harpy3ku 4 rnepeaaeTcs BO BXO4HOM
KOHTYp 2 Yepes ABa BeHTUNA 24 25, coeMHAILWMe OAHOMMEHHbBIE MONHCa
BbIXOLHOI0 HanpsXXeHWs 1 NepPBUUYHOIO UCTOYHUKA 3M1IEKTPUYECKORN 3Heprum 3.

VCTOYHMK NUTAHUA CUCTEMbI 3/1EKTPUYECKOr0 OTOM/IEHNS, 3a5B/1ISIEMOr0
XapaKTepu3yeTcs MOBbILLEHHbLIM KO3(h(MLMEHTOM NMpeobpa3oBaHnsa aHepruun. B
3KCNepPUMEHTa/IbHbIX YCTaHOBKax Obl/in MOy4YeHbl 3HaYeHns PBbIX / PBX B npeaenax
30-35, rae PBbIX - BbIXOAHasA MOLWHOCTb MCTOYHUKA NUTAHUSA, PBX - MOLHOCTb
MePBUYHOI0 MCTOUHMKA 3HEPTUN.

dOPMYIA NONE3HON MOAENN

1. ACTOYHUK NUTAHWS CUCTEMbI 3/IEKTPUYECKOr0 OTOMNJIEHNS, KOTOPOE BK/IOUaeT
KaTyLUKY WHAYKTUBHOCTU, KOTOPasi COeJUHEHa C KOHTYPOM Harpysku 1 noAKIYeHa
K NePBMYHOMY UCTOUYHMKY 3HEPIrM C BO3MOXHOCTbIO NEePUOANYECKONO COeANHEHNS
OAHOr0 M3 ee KOHLIOB C OHVM U3 MOJIKOCOB NEPBMYHOIO MCTOYHMKA 3NEKTPUYECKOIA
3HEPrUM Yepes 3M1IEKTPOHHBIN KoY, reHepaTop OAHOMONSPHBIX MMMY/bCOB, BbIXOA,
KOTOPOro COEANHEH C BXOAOM 3MEKTPOHHOMO KNkoYa, OTINYatoLLeecs TeM,

YTO BTOPOW KOHEL, KaTyLLUK/M UHAYKTUBHOCTI COEAMHEH CO BTOPbIM MO/THOCOM
NePBUYHOI0 MCTOUHMKA 3N1IEKTPUYECKOIN 3HEPTNN Yepe3 BTOPOM 3/IEKTPOHHBIN KoY,
BX0[, KOTOPOro COefJMHEH C BbIXO40M YKa3aHHOro reHepaTopa O4HOMOMSAPHbIX
MMNYNbCOB C 06ecrneyeHneM CUHXPOHHOM paboTbl YKa3aHHbIX 31EKTPOHHbIX KHOYEiA.

2. VAICTOYHMK NTaHMA no n. 1, oT/nYatoLWweecs TeM, YTO KOHTYP Harpysku
COAEPXKUT 3NEKTPOHHbIE BEHTW/I, KOTOPbIE BK/THOUEHBI C BOSMOXXHOCTbIO 6/TOKMPOBKY
nepeaayn 3NeKTPUYECKON 3HEPTM OT NEPBMUYHONO MCTOYHMKA S3HEPTMM K Harpy3ke
MPU OTKPbITbIX 3NEKTPOHHbIX K/THOYax.

3. ICTOYHMK nuTaHna no n. 1, oTanyaroLLleecsd TeM, YTO COAEPXUT CpeacTsa
CTabunmnsaLmmn BbIXOLHOr0 HanpsXXeHWs B BUAE Lieny 06paTHON CBA3W, COeLUHAIOLLEN
BbIXO/ UCTOYHMKA NUTAHUA C YNPaBASIoLWMM BXOAOM reHepaTopa 04HONONAPHbIX



NMMNY/IbCOB C BO3MOXHOCTbH U3MEeHEeHNs LWMPUHBI UK nepuoja cnefoBaHns
NMMYNbCOB B 3aBUCUMOCTW OT 3HAYEHMSA BbIXOAHOIO HAMPSXKEHNS.

4. VICTOYHMK NUTaHUA no n. 1, oTanyaroLeeca Tem, YTo COAepP>KUT CpeacTBa
camonoafep>KMBaHusa CUCTEMbI NP OTKNKOUYEHMW NEPBUYHOIO UCTOYHNKA
3NIEKTPUYECKOW 3HEPT M, KOTOPbIE BbIMOHEHbI B BUAE ABYX BEHTU/IEN, COEAMHSOLLNX
OZlHOMMEHHbIE MO/MHCa BbIXOAHOI0 HANPSXeHNs N NepBUYHOI0 UCTOUHMKA
3NEKTPUYECKOW 3HEPTUN.



Mir. 3






