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rrep eABr/DK eHLTfl, vo oulrHrrx p o6 oro B), [peAcTaBJreHHyIo Ha c okT cKaHI4e

yreuoft crerreHr{ KaHAuAara rexHr4r{ecKlrx HayK rro crrerlz €ulbHocrl4

05. 09. 03 - <3ner<rporexHl4rlecKlle KoMrIJIeKcbI rI ctlcreMbl)

Arcrya"rr uHocrb reMbr A rrcceprarl no n nofi pa6oru

[zcceprarluoHHar pa6ora Merqeparonofi O.B. nocBf, IrIeHa peIueHI4Io Ba]KHIIX

sa1a'r, HanpaBneHHbrx Ha pa3pa6orry HoBbrx cr4creM rI aJIropI4TMoB uefipocereBoro

ynpaBneur{r gneKTponpr{BoAaMu rrepeABr{x(eHurfl ruo6nmnrrx po6oron, Koropble

HaxoA.rrr Bce 6onee rur4poKoe npr4MeHeHr{e B upoMbIIxJIeHHocrLI. Oco6ennocru

cr{creMbr gJreKTporrvrraHufl, uo6zlrnux po6oron or aKKyMynf,ropnofi 6atapeu

flpeAbrBn-fler rpe6onanzr K nbsrrrxeHzro sueproe$$errzenocrra ucuonrsyeMblx

cr4cTeM perynr4pyeMofo sneKTponpvlBo4a KaK nocTotHHofo, TaK 14 nepeMeHHofo

ToKa, qro rro3BoJrHT rroBbrcurb BpeMeHHofi pecypc pa6oru aKKyMyntropnofi 6arapen

MexAy rIr{KJIaMLI 3apflAKI{.

ArryalrHrru flBlrflercg. rrpoBe4eHr4e cpaBHIzITeJIbHbIX IrccneAoBa:eufi,

sneKTpoupr{BoAa frocTorHHofo ToKa vr acr4HxpoHHoro sneKTponplaBoAa nptr

nocrpoeHlrlr 3aMKuyrbrx KoHTypoB pelefiuoro perynl4poBaHnfl. ToKa n o6uorrcax

gnzrarelefi, [oArrrrHeHHbrx BHerr]HeMy KoHTypy perynl,rpoBaHkIeM cKopocrl{,

rrocrpoeHHoro Ha 6ase uefiporourpoJrnepa. llocrorbKy coBpeMeHHbIe qacrorHble

acr4HxpoHHbre sneKTpolpr4BoAbr c qacToTHo-ToKoBbIM LI BeKTOpHbIM ynpaBneHzeM,

rrocrpoeHHbre Ha 6ase rlHBepropoB Ha rpaH3lrcropHblx MoAyJIflx, .f,BJltrorct

orHocI4TeJIbHo ,4eureerrN{I4, AocraroqHo na46xnuMvr vr KoMuaKTHIIMLI, neo6xo.{ntuto

rrpoAoDKurr pa6ory no coBeprxeHcrBoBaHr4lo cl4creM yrlpaBJreHvIse B ToM qllcre Ha

6a:e nefipoKoHTponnepoB, 4rr 6onee ruupoKoro rIcloJIb3oBaHVx na uo6uJIbHbIX

po6orax. Baxnrru f,BJrrerc.fl co3AaHr4e cr{creMbl r{acrorHo-ToKoBoro yrlpaBneHnfl
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AqHaMurrecKr.re v OHepferr4r{ecKue xapaKTepvcT:aKr4, c o6ecueqeHr{eM

KoHKypeHrocuoco6Hocrr,r oneKTponprrBoAy tlocro.aHHofo roKa ra ly'rruefi a[arrrar\LrLt

K ycnoBi{f,M pa6orbr Ha MexaHrr3Max nepeABH)Kenvrfl. uo6lulsrrx po6oroa.

llocra3neHHbre n pa6ore 3ap:aqv rBrrrorc-q cBoeBpeMeHHbIMI4 14 aKTy€LnbHbIMrr,

TaK KaK Lrx perxeHr{e rro3BoJrr{T o6ecnequru HaAe)KHyro, 6ezanapufiuyro tl

3KoHoMrzqecKrr eS$er<runuyro pa6ory sneKTponpl4BoAoB MexaHI43MoB

nepeABrlx( eHVfl naoSulrsttx po6oron.

Ho eusu a rrccJr eAoB auuit, rroJryqeH H [,Ix pe3yJrbraroBr BbIBoAoB H

peno Me H4 a q u fi , c Qo p nty,r rr p o B a H H blx B A rr cc epra II rr rI

OAunv r.r3 perxeHufi, o6eurequBarorqux noBbllrreHr{ro KarrecrBa ylrpaBneHuf,

SneKTpo[prrBoAaMr4 MexaHr{3MoB nepeABl4xe:nvrfl. rrao6ulrnrrx po6oron, flBlrfl'ercfl'

[pr{MeHeHIae Hefi po cereBblx ynp aBuIorII4X I{ KoppeKrnpyroqzx ycrp ofr cre.

Aeropou 4naceprar\vLr BbrrroJrHeHbr rrccneAoBauvfl. cl{creM ynpaBneHllt

3neKTponpHBoAoM rrocTorHHofo ToKa 14 aQI{HXpOHHbIMI{ 3neKTponpI{BoAaMH,

o 6 ecnequBlrrze Aocrlr)KeHrre cneAyroqux p e3yJlbraroB :

- Ha ocHoBaHr.rr4 aHarrv3a crpyr<rypuofr MoAenH acHHXpoHHoro ABhfarenq

ycraHoBneHo, r{To Anq noAaB.rreHr{r role6asufi nepeueHHblx B 3neKTpoMarHurHoii

cl4creMe acr{HxpoHHoro ABr4farerr-f, v cta6ulruzar\vv MoMeHTa ABIrrareJIt

ueo6xo4uua HeruHefiHa-s KoppeKqru cKoJlbxeHr{t v aMUII4TyAII ToKa craropa

ABrrrarenr, HanpaBJreHHafl ga ctalunrr3allurc B3arIMHoro noJIolKeHI4t BeKTopoB ToKa

cTaTopa 14 rIoToKocIIe[neHHf poTopa;

- ycTaHoBJreHo, qTo SHepf eTr4qecKrre rroKa3 aT e III4 aCIJ.IjXpOHHO| O sneKTpOnpI'IBOAa

c BeKTopHbrM ynpaBJreHueM, pa6oraroulero B ycraHoBrrBlrreMc.s pexolMe c Henolsofi

crarHqecrofi uarpy:r<ofi, Moryr 6rrrr ynyqlxeHbl v Aocrl{rHyro cHrIXeHue B

cpeAHeM ua 5o/o orHorxeHr4{ (ToK craropa / uoueur ABI4rareJI-f,)), rryreM KoppeKIII4I4

cr4rHana 3a1ral:afl, rrpoeKrlr{H BeKTopa roKa craTopa Ha ocb oproroHa[ruofr cl4creMbl

KoopAHHar, rIoJro)KeHHe roropofi coBnaAaer c rroJIo)KeHIaeM BeKTopa

noroKocrlerrJreHrr{ poropa, ornnr{arcqeficn reM, rrro AeilcrBue cr{QTeMbI KoppeKuril4

ocHoBaHo Ha cpaBHeHrrr{ [poer<qufi BeKTopa roKa craropa ua o6e KoopAZHarHbIe ocu

rr HanpaBJIeHHo Ha AocrlrxeHlre paBeHcrBa 3TI4x npoer<qufr;

- rroKa3aHo, rrro uefipocereBbre peryn-flTopbl cKopocrl4 o6ecnequBaror

a.{anrr4BHyro nacrpofixy KoHTypoB perynllpoBaHnfl. cKopocrrr ABrrrareJlt

tlocTorHHofo ToKa H acI{HXpOHHOfO ABUfaTeIq c BeKTOpHbIM ynpaBneHzeM c

ueodxo4lrMbrM 6rrcrpo4efrcrnzetr, 3a cr{er qero Aocrrrraerct nyquee KaqecrBo

ynpaBneHrr{ npu pe3Ko r43MeHq}OlIr4XC-f, yllpaBnfrou]I4x v BO3MyXIaTXIUX

Bo3AeficTBvrflx r4 r43MeHeHr{r4 MoMeHTa r4HepIIHI{ SneKTponpI4BoAa rlo cpaBHeHuro c

r4cnoJrb3oBaHr4eM Tr{rroBbrx nponopq[oHaJlbHo-I4HTerp€ilbHblx pefyntTopoB

cKopocTI4.

B Ar4cceprarlr4oHHofi pa6ore nonyqeHbr analrvrl4r{ecKl4e 3aBI{cr'IMocrl4,

MATEMATI'IqECKHC MOAENI{ V AUHAMUI{CCKIIE XAPAKTEPI/Q^TTIKI4, TIO3BON'rcTq[C

orlpeAenrrrb Brrr4flHne cr4creM aBToMarl4qecKofo, B ToM r{I4cre HefipocereBoro,

pefynl4poBa]Hvtfl. Ha AuHaMr4rIecKHe kI 3HepfeTIIrIecKI{e noKa3aTeJII4 CIICTeM
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SneKTponpr4BoAa, rrpeAHa3HaqeHHbrx [nfl rrcnoirb3oBaHIlfl Ha MexaHH3MaX

nepeABr4xr eHwfl, Mo6unbHbrx po6oroB.

3naqunnocrb rroJryrreHHbrx pe3yJrbraroB Arq pa3BI{TI{fl HayKrr rr [polr3BoAcrBa

3Haqrzuocrb [onyqeHHbrx pe3ynbraroB An-f, pasBLrrtrfl HayKrI r{ [potl3BoAcrBa

3aKrroqaeTc{ B cneAyroqeM:

- Aocrrr)KeHkrrr. rroBbrrrreHHoro Srrcrpo4eitcteux npu SoprlrtrpoBaHLrv nycKoBbIX I4

pefynHpoBorrHbrx xapaKTepHcTr4K 3neKTponpr{Botra nocTo-flHHofo ToKa c penefino-

rr4crepe3rrcHbrM perynr4poBaHr4eM ToKa {Kopq 3a cqer npr{MeHeHIax HefipocereBoro

perynfiTopa cKopocrrr, odecnequBaroqero orpa6orrcy ynpaBn-trcrul4x LI

B 03 Myrrlarc qux n os4e fi cr sufi 6 es I ep ep e fy nr4p oBaHVr,;

- pazpa6orKe rrpr.rHrlr{na ueilpocereeofi BcrpeqHo-napaJlnemHofr KoppeKqurr

acI4HXpOHHOfO SneKTpOnpUBOAa C TIaCTOTHO-TOKOBbIM ynpaBneHr{eM,

o6eclequBaroqero cta6uttuzarlurc nycKoBoro MoMeHTa ABI4rareJIfl, nyreM

nos4eficrBkrfl, e noMorrlbro uefipor<ourponJrepa Ha cr{rHanbl 3aAaHvfl. aMrtlrvryAbl r{

rracrorbr roKa craropa, c nrrpa6orxofi KoppeKTl4pyrolll4x cI4rH€uIoB Ha ocHoBe

Ha6ruoAeHuq 3a yrnoM Me)KAy BeKTopaMr4 ToKa craropa v ocHoBHoro

rroroKocrIerJreHVq, ortpeAenqeMofo flyreM o6pa6orxra cIrfHaJIoB r'I3MepeHHbIX

MrHoBeHHbrx 3Har{euufi ror<a rI Hanp{)KeHnfl. craropa;

- o6ecuer{eHur4 nyuurefi crl6u:l:zza\kwr nycKoBbIX kr pefynnpoBoqHblx

xapaKTeprraTr.rK aclrHxpoHHofo 3neKTpolpr4BoAa c BeKTopHbIM ynpaBneHl4eM c

BHyrpeHHr4M KoHTypoM penefiuo-rrrcrepe3r4cHoro perynlapoBaHnfl, Sa:nrrx roKoB

craropa 3a crrer nprrMeHeHux ueirpocereBoro perynsropa cKopoerr4, pearrr3yloqero

orpaSomy ynpaBnqroulnx z Bo3Myrrlarorunx eo:4eficrr.ufi 6ez nepeperynr{poBaHrlt.

- pa3pa6orxe acHHXpoHHoro sneKTponpnBoAa c r{acrorHo-ToKoBblM

ynpaBneHr{eM, B KoropoM B yaraHoBuBrxeMc{ pe}KIrMe pa6oru orHoIrIeHIre ((ToK

craropa / lroveur>> ABrrrarenf, cHrrx(eHo B cpeAHeM Ha 5o , qro rroBbllIraer

BpeMeHHofi pecypc pa6oru aKKyMyrrxropnofi 6arapeu, nrrraroulefi elerrponprrBoA

uo6u,rsuoro po6ora.

PercoueHAarlrrll tto ucrloJrb3oBaHrrro pe3yJr[,TaroB I{ BbIBoAoB, [oryrreHHblx B

ArrccepTaIInu

OcuosHrre pe3ynbrarbr r{ BbrBo.{br Arrccepralll4oHHofi pa6orrr Merqepxr<oeofi

O.B., pa:pa6oraHHbre MoAenr{ 14 MeroArrKr.r pacr{era crrcreM 3neKTpolpl4BoAa

rtocroqHHoro roKa r4 aer{HxpoHHoro oneKTponpuBoAa c penefiuo-rrlcrepe3rrcHblM

perynupoBaHrieM ToKa s oSlaorKax ABr.rrarenefi z HefipocereBblMlr ynpaBntroull{Mrr rI

KoppeKTr4pyro[Ir4Mr{ ycrpofrcrBaMLr, ucnonb3ylorcfl B HayqHo-TexHI4r{ecKI4x

pa:pa6orxax OOO <llpoueneKrpoHrrKa)) npu npoeKrI4poBaHI4I4 cucreM

3neKTponpl4BoAa Anq noAbeMHo-TpaHcIIopTHbIX Cp eACTB.

llolyueuuue B pa6ore BbrBoAbr 14 pe3ynbrarbl peKoMeHAyrorct K

HCIrOIrb3OBaHr{rO 3JreKTpOTeXHr.rqeCKr.rMr4 KOMIIaHIIflMkI, OCyrqecTBLf,IOUlI4MI',r



pa3pa6orKy 3neKTponpr.rBoAoB rrocrosHHoro roKa u qacrorHo-pefynHpyeMblx

3neKrponpI4BoAOB Anq MO6HJIbHbIX poooroB.

3anreqanHq ro Al{ccepraquousofi pa6ore

1. B pa6ore KpoMe cr{creM r{acrorHoro acrrHxpoHHoro 3neKTpo[prrBoAa c

BeKTopHbrM ynpaBneHueM pr r{acTorHo-ToKoBbIM yrlpaBneHrIeM Mo)I(Ho 6uno

paccMoTpeTb 14 cr4cTeMbr rrpqMofo yrrpaBneHl,I-'I MOMeHTOM aCI,IHXpOHHOIO ABI4faTeI-f,.

2. He aHanu3Lrpyercf, Bo3pacraHrre croi{Mocrl4 crrcreM sneKTponpl{BoAa c

uefipoyupaBJreHrreM rro cpaBHeHr{ro co cror{Mocrbro cllcreM 6aze rr{rroBblx

pefynrropoB.

3. llpu pa:paSorKe KoMribrorepHbrx uoAerefi ueo6xoAuuo 6rilo 6onee ronHo

yKa3aTb nprrHflTble Aony[IeHrrt.
4. I4Hrepecutre pe3ynbTaTbr, nonyr{eHHble npl4 MoAewrpoBaHupr pe}fl4M4

TOpMOX(eHI,I' SneKTpolpllBoAa IIOCTOTHHO|O TOKa' III4TaIOIIIefOC' oT

un*yryn"ropnofi 6atapeu, BbrHeceHbr B tlpfinox(eHrIe, xort Mo)KHo Srtno npoBecru

6 olee AeraJIbHbI it aualuz nonyqeHHblx p e3ynbraroB.

3annroqeuue

flpe4craereHHa.f, Merqeprxonofi O.B. Al4cceprallu{ Ha concKaHrre yveuofi

crerreHrr ]1;a:g^A.1^nura rexHrrrrecKr{x HayK flBIrflerQfl gaKon'{eHHofi HayqHo-

rnalnsllr<aquoHuofi paSorofi rro cnequaJrbHocrr4 05.09.03 - <<3lexrporexHur{ecKlre

KoMrIJIeKcbI 14 cr{creMbr)>, B xoropofi Ha ocHoBaHI4lI BbInoJIHeHHbIX aBTopoM

r4ccneAoB a]gIuit AaHo pelreHrre ar<ryalrHoft 3al:a-c-v o6ocHosaHuq coBoKynHocrl4

peuenrafi rro coBeprxeHcrBoBaHr4ro cl4creM nefipocereBoro ynpaBneHl4t

3neKTponpr4BoAaMr{ [ocToqHHofo ToKa u acI4HXpOHHbIMII sneKTponpllBoAaMI4

uo6Hlrurrx poSoron c o6ecneqeHrreM 3aAaHHbIX rIycKoBbIX I{ perynl{poBorrHblx

MexaHr{rrecKr4x xapaKTeprrcrrrK. Hosrte HayqHble pe3ynbrarbl, nonyr{eHHble

AZccepraHToM, uMeror cyrqecrBeHHoe 3HaqeHue Anq HayKn v fipaKTLlKu. BrreoArt u

peKoMeHAarJyrpr AHCCeprarlr4r4 nOATBepxAeHbI pe3ynbTaTal/.Id KOMTIbIOTepHOfo

MoAenr4poBa:FILls., CpaBHeHrreM pe3ynbTaToB KOMIIbIOTepHO|O MOAenI4pOBaHVs' C

AaHHbIMli 3KcnepI4MeHTaJIbHbIX zc cneAoeaHlafi .

Anropol.l Ar{ccepraquu ony6Jrr4KoBaHo 27 ne\a^ruux pa6or, B ToM 'lucre 7

cta1;eit onySn"noBaHbr B v31al:zflx, BXoA.f,lIII4x B nepeqeHb BAK Poccufict<ofi

Oe4epaqnu, nonyqeHo 5 narenroe Ha usoSpereunr vr I nareur Ha ilone3Hylo

rolan". OnySnraroBaHHbre crarbvr kr Apyrl4e IreqarHble pa6out rloJlHocrbro

orpa)Kalor pe3ynbrarbl BIITIoJIHeHHbIX uccneAoB asuit.

AnropeSepar AvraceprarJtrLr rroJrHocrbro orpax(aer ocHoBHbIe [oJlo){ceHl4fl,

vilev r{ BbIBoAbI AI4CCepraIJr4V.

fncceprarlr{oHHaf paSora Merqeprxoeofi O.B. <Hefipocereeoe yrpaBnelF^],Ie Lt

KoppeKrlr.rq cr{creM 3neKTponpr4BoAa MexaHI43MoB irepeABrrxteHvrfl l'to6ulrurrx

poSoron>) cooTBeTcTByeT rpe6onaHuxu lloJloxenuq o roptAKe npI4cy)KAeHI4fl



yqeHbrx crerreHefi, yrBep]KAeHHoro rrocraHoBJreHrleM llpanzrenbcrBa Poccuficrofi
(De4epaquv\ 3a i\e 842 or 24 cenrx6px 20t3r., a ed anrop, MerqeptKoBa Olrra
BnmoponHa, 3acJryx{uBaer rrprrcyxAeHkrs. yu€nofi crerleH}I KaHArIAara rexHI4rIecKZX

HayK rro clerlra€rJrbHocrr{ 05.09.03 - <3nerrporexHLrrrecKl{e KoMrIJIeKcbI }I c}IcreMbD).

Orgrrs o6cyx4€n u o4o6peH Ha 3aceAaHnu xaQe4prr <<SnerrpooHeprerl4Ka)

OfFOy BO <Tavr6oncrufi rocyAapcrnenHnfi rexHprqecrufi ynunepcl4rer) (OfEOy
BO (TfTy)) 02 uox6pr,2017 r., rlporoKol J\|l -5
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