3AKJIFOYEHUE JUCCEPTAITMOHHOI'O COBETA 24.2.345.05, CO3JAHHOI' O
HA BA3E ®EJIEPAJIbHOI'O I'OCYJAPCTBEHHOI'O BIOIDKETHOI'O
OBPA30OBATEJIbHOI'O VUPEX IEHIS BBICIIETO OBPA3OBAHUS

«HIDKETOPOJICKUM 'OCYIAPCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
VM. P.E. ATEKCEEBA»
MIHUCTEPCTBA HAYKHU U BEICIIIET'O OBPA3OBAHUS POCCUMCKOM
®EJIEPALTAM T10 TUCCEPTAITMN HA COUCKAHWE YUEHOM CTEITEHU
KAHJVITTATA HAVK

arTecTaliMoHHOe Jieo Ne

penreHye guccepTalMoHHOro copera ot 11 mrons 2026 r. Ne 9

O npucyxnenun benesoBy [ammuiny AHIpeesddy, rpaxiaaHuHy Poccuiickoit
Denepanuy, y9eHO! CTEIICHN KaHIUIaTa TEXHUIECKHX HAYK.

Huccepramus « DHeprocOeperaronye CHCTEMEI ACHHXPOHHOTO 3NIEKTPONPHBOJA C
YaCTOTHBIM YIIPAaBIICHHEM I BBICOKOMHEPLMOHHBEIX MEXaHH3MOB C IMKIMYECKUM
PEKHUMOM paboThl» IO CrlenManbHOCTH 2.4.2 — «DNEKTPOTEXHHYECKHE KOMILIEKCH H
CHCTeMBD» IpHHATA K 3ammre 9 anpens 2026 roxa, mpotoxon Ne7 muccepTallHOHHBIM
coBetoM 24.2.345.05, cosmaHHBIM Ha 0ase (emepanabHOrO roCy JapCTBEHHOTO
OroIKEeTHOro 06pa30BATENFHOTO YIPEXKAEHHUs BEICIIEro o6paszopanus « Himkeropoackuit
TOCYyapCTBeHHBIN TeXHUYECKUi yHuBepcuteT UM. P.E. Anexceesa», MuHHCTEPCTBO
HayKW ® Bbiculero obpasoBanust Poccwuiickoit ®enepamuu, 603155, r. Huxawuit
Hogropoux, yn. Mununa, 24, nprkas Nel119/1k ot 23.05.2025 .

Couckarens, benenos Jlannmn Aunpeeswd, 22 nexa6ps 1997 roma poxaeHus, B
2019 r. oxomumn @enepanbHOE TOCYIapCTBEHHOE OIOMKETHOE 0Opa30BATENBHOE
YUpexJeHue BEICIIETO o00pazoBaHus «JIumenkuit rocymapcTBeHHBIN TeXHMYECKHH
yausepcuter» (JII'TY) no HampapieHuio «DIEKTPOIHEPreTHKA M NEKTPOTEXHAKAY C
npucyxaeHreM kpanuukanuy 6axanasp, B 2021 r. okonumwi JII'TY mo HanpasieHuo
«JNEKTPOSHEPreTHKA M 3IEKTPOTEXHUKA» C IPUCYKIEHHEM KBaTH(MHKAIME MarucTp.
HurioM 006 OKOHYaHMHM aCIHPAHTYPHI IO HAMPABIEHHIO «DJIEKTPO- M TEIIOTEXHUKAN»
Beiman  JOITY B 2025 1, paboraer  HMHKEHEPOM-IPOEKTHPOBIIHKOM
aBTOMAaTU3HPOBAHHBIX CHCTEM YIPABICHHS TEXHONOTHYECKHMH IIPOLECCAMH U
sneKTpoanBonaMH B OO0 «IIpomManexTporukay, r. JIuneuxk.
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Jluccepranus BHIIONHEHA Ha Kadeape «ABTOMATH3UPOBAHHEIM 3J€KTPOIIPUBOJ, K
poboTorexHuka» PenepaTbHOr0 IOCYAapPCTBEHHOTO OIOIDKETHOrO 06pa30BATEIHHOTO
YUPEeXKICHHS BEICHIEr0 o06pa3zoBaHus «JIMmenkuii roCydapCTBEHHBIA TEXHUYECKHUMH
yHHBepcuTeT», MuHHCTEpCTBO HaykHm M BbIcHIero o6pasoBaHus PoccHiicKoi
Denepanuy.

Hayunniii pykoBogutenr — MeniepskoB Bukrop Hukonaesuy, mJOKTOp
TeXHUYECKHX HayK, npodeccop, 3aBemyromuii kadempsl «ABTOMaTH3UPOBAHHEIN
SIIEKTPONPUBOA M poboToTexHuKa» DemepanbHOro rocynapcTBEHHOTO GHOIKETHOIO
00pa30BaTeIbHOTO yUpeXAeHNs BBICIIEro 06pa3oBanus «JIMNenKuii rocy1apCTBEeHHbIH
TeXHUYECKHH yHuBepcuteT» (T. Jlnumenk).

OdunnanbHbie ONNOHEHTHI:

1. benos Muxawnn IleTpoBrd — JOKTOp TeXHUYECKHX HAYK, Ipodeccop, mpodeccop
Kadenper  «POGOTOTeXHHKA W  ABTOMATH3AIHH IIPOM3BOACTBEHHBIX  CHCTEM»
@enepanbHOrO TOCYAapCTBEHHOTO ABTOHOMHOTO 00pAa30BATENLHOIO  YUPEKICHHS
BEICIIEro obpasoBarust Caukr-IleTepOyprekuit rocy napcTBEHHBIH SIeKTPOTEXHUYECKH i
yuausepcureT «JIOTH» um. B.W. VipgHoBa (Jlenuna), r. Cankr-IletepOypr.

2. IlleBbipeBa Hatanus FOpreBHa — KaHIMIAT TEXHHYECKHX HAYK, JOIEHT, JOLEHT
Ka(enpel TeOpeTHYECKOH SIEKTPOTEXHUKH U INeKTpU(UKAIMH HeDTIHOH M Ta3oBoi
IPOMBIIIIEHHOCTH DelepallbHOr0 roCyJapCTBEHHOTO aBTOHOMHOTO 0OPa30BaTEIEHOIO
YUpexIeHus: BBICIIEro oOpasoBaHUs «Poccuiickuii rocynapCTBEHHEBIM YHHBEPCUTET
He(pTH M Tasa (HAMOHAIHHBIA MCCIENOBATENBCKUM YHMBEPCHTET) HMeHH KM.M.
I'ybxunHay, r. Mockaa.

JIaJI¥ MOJIOKHTeIbHbIe OT3HIBB Ha JUCCEPTALIHIO.

Bengymas oprammsanms — @epepanbHOe TOCYAAapCTBEHHOE aBTOHOMHOE
o0pa3oBaTenbHOE YUpexIeHHe BhICIIEro 06pasoBanst «MOCKOBCKHI ITOMHTEXHHIeCKMi
YHUBEPCHTET», B CBOEM IOJIOKHTEJIbHOM OT3bIBE, IIOAMMCAHHOM 3aBeHyIOIIUM
Kadenpoi «ABTOMaTHKa U yIpaBieHHe», TOKTOPOM TEXHMYECKHX HayK, IpodeccopoM
PanuoHoBeIM AHZIpeeM AJleKCaHAPOBHYEM,

yKasaja, 4ro AuccepralioHHas pabora besenoBa danumiaa AmgpeeBHua
SIBIISIETCS 3aBEPIICHHON HayIHO-KBAIH(HUKAI[IOHHON paboToi, B KOTOPOi Ha OCHOBaHUH
BBITIOJTHEHHBIX aBTOPOM HCCIIEOBAaHUM JaHO pPEelleHre aKTyalbHOM 3a1a4y HaKOILIEHUS
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W NOCHeNyIOIIero  WMCIOJB30BAHMA  3HEPIMH  TOPMOXEHHS  ACHHXPOHHOTO
3JIEKTPONPUBOJIA ¥ CHIDKEHMS [WHAMHYECKHX Harpy30K B OJIEKTPOMEXAHHYECKOU
CHCTE€ME B IIyCKOBEIX W TOPMO3HBIX peXHMax 3jieKrponprBona. HoBble HaydHbIe
Pe3yJbTAaTHI, ﬁonyquHLIe JUCCEPTaHTOM, HMEIOT CYIIIECTBEHHOE 3HAYEHHE I HAYKH U
NpaKTUKH. BEIBOIBI M pEeKOMEHIAIMH IUCCEPTALK MOATBEPIKAEHBl PE3yIbTATAMHE
KOMIIBIOTEPHOTO  MOJICIMPOBaHMs, CPaBHEHHEM pe3yJNbTAaTOB  KOMIIBIOTEPHOIO
MOJIENAPOBaHMsI C NaHHBIMHM SKCIEPHUMEHTANbHBIX HcclenoBaHui. JluccepralponHas
pabora bemenosa JI.A. cooTBercTByeT TpeGoBaHMsM IIoTOXKEHHS O HPUCYXICHHH
YYCHBIX cTemeHed, a e€ aprop. beneHoB J[lammmn AHIpeeBHd, 3acCiy)KHBaeT
NPUCYKICHUA YIEHOH CTENEHM KaHIUaTa TEXHUIECKUX HAYK IO CIIEIHaIbHOCTH 2.4.2.
«QNEKTPOTEXHIYECKUE KOMILIEKCH] M CHCTEMBLY.

JlocTHrHyTass B aCHHXPOHHOM BIEKTPOIPHUBOIE ripn YaCTOTHOM BEKTOPHOM
YNPaBIeHHH SKOHOMHES 3HEPIHH C obeclieueHreM CTaOWIM3alii HANPSHKEHUs B 3BEHE
IIOCTOSIHHOI'O TOKa, a TakXe IPHMEHEHHE €€ B IBYXJBHTaTeIbHOM AaCHHXPOHHOM
3JIEKTPOTIPHUBOAE C CHCTEMOM KOPPEKLIMH IWHAMHYECKHX CBOMCTB, IIOBBIIIAET €r0
BOCTPeOOBAaHHOCTE Il MCIIONB30BaHUS HA MPOMBINUIEHHEIX BHICOKOMHEPLHOHHBIX
MeXaHu3Max C NUKIMYECKHUM PEXXUMOM paboThl. PazpaboTaHHBIE CXeMHEBIE PELIEHHS U
QJITOPUTMBl YTIPABIEHUS C PETyIUPyEeMBIM €MKOCTHBIM HAaKOMUTENIEeM SHEPIHU B 3BEHE
ITIOCTOSTHHOT'O TOKA PEKOMEHIyeTCsI IPUMEHATh Ha MEXaHH3MaX LUKIHYECKOro AeHCTBUS
(BaroHOONPOKKABIBATEINAX, KOHBeHepax), NBYXIBHTAaTENbHEIX 3IeKTPOMEXaHHMIECKUX
cHcTeMax ¢ 6onbmuMY rabapuTaMHy ¥ yIPYToi CBSI350 (MOCTOBBIX KPaHAX ), MEXaHH3MaX
C IIOBTOPHO-KPAaTKOBPEMEHHBIM DPEXXMMOM, YaCTHIMH IIyCKaMH M TOPMOXKEHUSIMM, TIE
€CTh BO3MOXHOCTh PEKyIlepallMi SHEprud (MOXBEMHUKH, IAaXTHBIE IIOXbEMHBIE
YCTaHOBKH, LIEHTPUGYTH U OT)KUMHEIE MAIIMHEL).

Couckarens umeer 18 omy6GnukoBaHHEIX paboT, B TOM 4YHCIE IO TeEMe
AuCCepTaluM OIMyONHMKOBaHO 7, W3 HHUX B pELEH3UPYEMBIX HAYYHBIX H3JAHMAX
omy6mkoBaHo 3 paboTsl, 3 B M3JAHUSX, HHAEKCHPYeMBIX B 6ase marnbx IEEE/Scopus,
] maTeHT Ha MONE3HYXO MOJeNb, a TAkKe CTATBM B MaTepUalaX BCEPOCCHICKHMX H
MEXAYHAPONHEIX KoH(pepeHnuil. O0beM HAyYHBIX M3HAHMI COCTaBISET 6 IEYaTHBIX
JMCTOB, U3 HUX aBTOPCKUH BKIaj 4,25 meuaTHsIX ucta. HenocToBepHEIX cBeneHHi 06
OITy6JIMKOBaHHBIX COMCKATENEM paboTax HeT.
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HawuGoJiee 3HaUMMEbIe HayYHbIE paGOTHI HO TEMe JHUCCEPTALHNH:

1. benenos, JI. A. DxcnepyMeHTabHEIE HCCIIEI0BAHMS YACTOTHOTO ACHHEXPOHHOTO
SJIEKTPONIPUBOZIA C PpeJeMHBIM yIpaBieHHeM (a3HBIMH TOKaMH craropa H
JOTIONHUTEIbHBIM KOMMYTATOPOM B 3BE€HE IIOCTOSIHHOTO TOKA IPe00pa3oBaTelis 9aCTOThI
/ B. H. MemepsxoB, A. C. Mapkos, /. A. Benenos, B. B. Iluxanos //
DNEeKTPOTEXHUYECKHE CHCTEMBI ¥ KOMILIEKCHL. — 2025. — Ne 1(66). — C. 20-24.

2. benenos, JI.A. AHanu3 NEepeXOXHBIX MPOIECCOB ACHMHXPOHHOTO YacTOTHOTO
3JICKTPONPUBOJIA C HAKOIMTENIEM SHEPIHH B 3BeHe MmocTosHHOro Toka / II.A. BeneHos,
B.H. Meruepsixos // DneKTpoTeXHIIECKHE CUCTEMBI X KOMIUIEKCEL — 2024, — Ne 1(62). —
C. 11-18.

3. benenos, [I.A. Pa3paborka 5Heprod(p(eKTHBHON BEKTOPHOH CHCTEMBI
yHpaBieHUs apuratens nepeMmeHHoro toxa / B.H. Memepskos, A.C. Mapkos, J.A.
beneHoB // JnekTpoTeXHAYECKHe CHCTEMbI X KOMIUIEKCHL — 2024. — Ne 2(63). — C. 45-49.

4. Belenov, D. Study of the braking mode of an asynchronous frequency electric
drive with energy storage in the DC Link / D. Belenov, V. Meshcheryakov, I. Bagryantsev
// 2022 4th International Conference on Control Systems, Mathematical Modeling,
Automation and Energy Efficiency (SUMMA), Lipetsk, Russian Federation, 2022, pp.
721-7217.

Ha nuccepranuio u aBTopedepat NOCTYNHJIO 9 NOJIOKHTEIbHBIX OT3HIBOB:

1) ®I'BOY BO «MBaHOBCKHII TOCYHapCTBEHHBIN SHEPTreTHYECKUN YHHBEPCHTET
nvenn B.W. Jlennna» (UT'DV). [loamucany: 3aBenyromuii Kadeapsl « DIeKTpOIpHBO.L U
aBTOMAaTH3allis IPOMEIIUIEHHEIX YCTaHOBOK», K.T.H., goueHT Kynenko Muxami
Cepreesu4 u ipodeccop kadeapsl « DNeKTPOIPHBOA U ABTOMATU3AIIHS IIPOMBIILIEHHBIX
YCTaHOBOK», JI.T.H., Tpodeccop Konranos Anekceit Pydumopnu.

2) @I'bOY BO «HaumonaneHbIf  wuccnenoBaTensckuii  MoOpHOBCKHit
rocynapcTBeHHbIi yHuBepcureT uM. H.IL. Orapésay. [lonnucan: 3aBemyronmiii Kadenpoit
BJIEKTPOHMKH U 3JIEKTPOTEXHUKH, A.T.H., ZolleHT Tyraes I'ennanuit Muxaiaopuy.

3) ®I'BOY BO «I'ocynapCTBeHHBIH YHHBEPCHTET MOPCKOTO M PEYHOro (IoTa
nMmeHn aamupana C.O. MakapoBa». Ilomnmcan: 3aBenyromui Kadenpoi
3IIEKTPONPUBOLA U BIEKTPOOOOpPYHOBaHMs OeperoBrX yCTaHOBOK, M.T.H., Ipodeccop

CaymeB Anexcanap Bacunbesuy.



4) PI'BOY BO «Ka3aHCKHiI roCYAapCTBEHHBIH SHEpreTHIECKU YHUBEPCUTET.
Hopmvcan: mpodeccop kadenps «DneKTpocHaGKeHHe IPOMBIIILIEHHBIX IIPEIIPHUITHIDY,
I.T.H., npodeccop I'pauesa Enena MeanorHa.

5) ®I'bOY BO «BpsHCKHH IOCYJapCTBEHHEIN TeXHWYECKHUi YHUBEPCUTET.
Homnucan:  mpodeccop  kadenpsi  «IMeKTPOHHELE, PaiMO3NIEeKTPOHHEIE U
SJICKTPOTEXHUYECKHE CHCTEMBI», I.T.H., JolleHT PengeBa "'amnua AHATOILEBHA.

6) OI'AOY BO «Hanmonaneusiii HUCCIIeNOBaTeJIbCKU  ToMCKU
NOMUTEXHUIECKUH YHIBEpCHTET». [loAmmcan: TOLEeHT OT/aeNeH s 3eKTPOSHEPTETHKH 1
3JIEKTPOTEXHUKH, K.T.H., foueHT Knagues Cepreit Hukonaesuu.

7) ®I'BOY BO «Camapckuii rocyJapCTBEeHHBIH TEXHHIECKUI YHUBEPCHUTET.
Ionnucan: JOLIEHT Kapepol «DNeKTpOMeXaHuKa " aBTOMOOMJILHOE
3JIEKTPOOOOPY AOBaHKE, K.T.H., HoeHT Usanuukos IOpuit Hukonaesuy.

8) ®I'BOY BO «TaM0OBCKH# rocynapcTBEHHBIN TeXHHIECKHil YHUBEPCUTET.
ITommucan: COBETHMK IIpM peKTopare, mpodeccop Kadempsl «QIEeKTPOSHEPTreTHKAY,
A.T.H., npodeccop Kanuuun Bsuecnas ®&nopou.

9) ®I'BOY BO «IOxHO-Poccuiickulf TOCYNapCTBEHHBIN MOTHTEXHIIECKHTIL
ynusepcuteT mMeHm M. Ilnarosa». Ilommucamm: npodeccop  kadenps:
«ONEKTPOMEXaHUKA M DJIEKTPUYECKUE amapaThly, A.T.H., npodeccop Jlo6os Bopruc
Huxonaesny u npodeccop xadenper «neKTpocHaGKeHHe 1 3JIEKTPONPUBOLY, I.T.H.,
noueHT MukuTuHcKHi Anexcauzp ITeTposny.

Bce OT3BIBBI MOJIOKHTENbHBbIE, B HUX OTMEYAETCS AKTYalbHOCTh, HOBH3HA
UCCIIeIOBAHUH, JIMYHBIH BKIIA] M IPAaKTHYECKas: 3HAYHMOCTE paboThL, a TaKKe TO, U4TO
benenos [[.A. 3acTy)XHBaeT NPUCYXIECHUS yUIEHOH CTEIlleHW KAHIWAATA TeXHUYSCKHX
HayK 10 CTIeNHANBHOCTH 2.4.2 — «DJIEKTPOTEXHUYECKHE KOMILIEKCHI H CHCTEMBDY).

B kayecTBe HanGouree CyniecTBEHHBIX KPUTHYECKHX 3aMeYaHHii OTMEYaeTCs:

CHHTe3UpOBaHHbIE CXEMHEIE PELICHNS B U3BECTHOM CTEIEHH YCIOKHSIOT cUCTEMY
YOpaBI€HMs M MOTLYT IPHBECTHM K CHIDKEHHIO IIOKasarenell  Hale)KHOCTH
DIIEKTPOMEXaHNIECKON cucTeMbl. B aBropedepaTe crenosamo 68l yKasaTh, OT 9ero
3aBUCAT II0Ka3aTed SKOHOMMH SIEKTPHYECKOH SHEPIHH B CHCTEME C PETYIHpPYEMBIM
CMKOCTHBIM HakonuTeneM. He sCHO MOXHO JIHM HCIIONB30BaTh peryJHpyeMBIH
KOHZIGHCATODHBIM  HAKONMTENh DSHEPrHM B  CHCTEMaxX  MHOTOJBHIATEIBHOTO
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ACHHXPOHHOI'O 3JeKTponpuBona. He omucan IpONECC NpeABapUTENHHOIO 3apsiia
KOHZEHCATOPOB PETy/IUPyeMOro HaKOMHTe s, MeXannueckas CHCTeMa 3JIEKTPOIIPHUBOA
6e3 o6ocHOBaHMs puHsTA JIByXMacCOBOIi.

Bui16op opuunanbHbIX onnoHeNTOR B BeAylield opranu3anut 060CHOBEIBAETCS
TEM, 4TO:

benos Muxaun IMetposuy smstercs U3BECTHBIM B Poccuu 1 3a py6esxom Beymmm
YYCHBIM B 00JacTH cHCTeM aBTOMaTH3UPOBAHHOTO 3IIEKTPONPUBONA, & TAKKE HMEeT
OonpIoe  komMYecTBO NyONMKanui, IMOCBSINEHHBIX HCCIEJIOBAHMIO  TPOOIeM
JJIEKTPOTIDHBOAOB MEPEMEHHOIO TOKA H CHCTEM YUPaBIEHUs] aBTOMAaTH3HPOBAHHBIMHE
3JIEKTPOIIPHUBOLAMH.

IeBrpeBa Haranus FOpbeBna sBnsercs cnemmamictom B objacTH cHcTeM
3JIEKTPONIPHBOA IIEPEMEHHOT0 TOKa, npeodpazoBaTeabHOM TEXHUKH,
SJICKTPOMATHUTHOW COBMECTUMOCTH SJIEKTPONIPHBO/IOB C MUTAIOIIEH CETBIO B YCIOBHAX
LIPOMBIIIVIEHHOTO ~ TPOM3BOLCTBA, HMEET GOJNBLIOE KOJIM4eCTBO  IyOuukanuii,
HIOCBAINCHHBIX HCCIIENOBaHHIO IPOGIIEM SJIEKTPOIIPHBOOB [TEPEMEHHOTO TOKA.

MockoBckuit  monurexHmUeckumii YHUBEPCUTET IIMPOKO M3BECTEH CBOUMH
AOCTIDKCHUAMH B OONACTH HCCIENOBAHUS CHCTEM YUPaBIeHUs 3JEKTPONPHBOIAMHY,
Npeodpa3oBaTeNbHON TeXHHKH, UMHUTAllHOHHBIX MOJENeH SJIEKTPUYECKHX MAIIHH U
SJICKTPOTIDHBOZOB, a ee COTPYIHHKH, 06Iafas MOIIHBIM HayYHBIM IOTEHLHAJIOM H
CYIECTBEHHBIM OIBITOM MPaKTHYECKOI ACATEILHOCTH, CIIOCOOHBI OEHUTh HAYYHYIO U
HPaKTHICCKYIO 3HAYMMOCTh AHUCCEPTALIHH.

Hucceprannonnsiii coper OTME€YaeT, YTO HA OCHOBAHHMH BBINOJHEHHLIX
COHCKATEIeM HCCJIEeXOBAHMIA:

pa3paboranbi:

— PeTyJIMpyeMBIi €eMKOCTHBIA HaKOIIUTEh SJIEKTPUIECKOM SHEPTHH, BKIIOYASMbIit
B 3BCHO IIOCTOSHHOIO TOKa IpeobpasoBareis 4acTOTHl, obecreunBaromii Iprem
SIICKTPUYECKOH 3HEPTHHM, BEIpabaThIBaEMOiL ACHHXPOHHBIM IBHTaTelieM B DEXHMe
TOPMOXEHHS, C MOANCPIKAHUEM YPOBHS HANPSIKEHHS B 3alaHHOM [Hara3oHe 3a CYer
HEPHOAMIECKOT0 NEPEKITFOYEHHUS! CXEMBI COETHHEHHMSI BXOIUIIIAX B €r0 COCTaB 4EThIpeX

KOHIICHCATOPOB, YNPaBsSEeMBIil ¢ IOMOIIBIO PeeifHOro PEryJIITOpa HalpsKEHNUS,



— CXeéMa WHBEPTOPHOTO TOPMOMKEHHS YACTOTHO YNPABISEMOTO aCHHXPOHHOIO
SJICKTPONIPHUBOAA, IEpeNarolnas TeHepUpyeMylo 3JIEeKTPHYECKYI0 SHEPrHi0 IpH
TOPMOXXEHHM [BHUTaTells B 3B€HO IIOCTOSHHOIO TOKa IPeo0pa3oBaTelis YacTOTHL LI
aKKyMYJIHPOBaHUS SJIEKTPHYECKON SHEPIUU B PEryIHPYEMOM €MKOCTHOM HAKOIHTEE,
obecIieunBaroNas OrpaHMIeHNe HANIPSIKEHNUS HA HAKOIUTENE BIEKTPHYECKOl SHEprHH,
H JIaJbHeHINYI0 Iepeady HaKOIUIEHHOH B KOHAEHCATOpax 3JIEKTPHYECKOH 3HEprHu
ABUI'ATEIIO IIPH CIEYIOIIEM ITyCKe B IIOBTOPHO-KPATKOBPEMEHHOM PEXHUME paboTE;

— JIBYXIBUTaTeJbHBIM aCHHXPOHHBIA OSJEKTPONPHBOL [Jjis MEXaHH3MOB C
YOPYTUMH 3BEHBSIMH C OOIIMMH BBIOPSMHTENEM M 3BEHOM IIOCTOSHHOTO TOKa
npeo0pasoBaTenss YacTOTHI M JABYMs HHBEPTODAMH, PEalM3yIONHil BHIPaBHHBAHHE
CKOpOCTedl IBHraTesiell ¢ IOMOINBIO KOPPEKTHUPYIOIIEro O0Ka, MMEIOIHH o6l
©MKOCTHBIH peTyNUpyEeMEIH HaKOHUTENb 3IeKTPUIECKON SHEPTHH B 3BeHE IIOCTOSHHOTO
TOKa IpeoOpa3oBaTelss YacTOTHl C IEPHONMYECKH H3MEHSIEMOM CXeMOM CoelHHEHHMS
KOH/IEHCATOPOB IIPM TOPMO3HOM DEXHME IBUIATElNsl, OOECIIeUHBAIOIIAN Iepenady
3JIEKTPHIECKOM OSHEprWd [BUraTelsM IIpH CIEAYIOUIEM IyCKe B IOBTOPHO-
KPaTKOBPEMEHHOM PEXHUMeE pabOTEL;

Ipeayio;KeHa TOIOJOTUS ACHHXPOHHOIO 3JIEKTPOIPHUBONA C PEryiHpYyeMBIM
€MKOCTHBIM HaKOIUTEIEM aneKTpnrieCKof/i SHEPIMHM B 3BEHE IIOCTOSHHOTO TOKa
IpeoOpasoBarelss 4acTOTHl, YNpaBIAeMbIM C IIOMOLIBIO DeNeiHOro perymsropa Ha
OCHOB€ CpPaBHECHUS 3alaHHOTO M HM3MEPEHHOIO 3HAueHW{ HaIpsHKEHHS Ha BBEIBOAAX
€MKOCTHOTO HAKOIIMTEJI SIeKTPUIECKOH SHEPIHH;

AoxazaHa OS(Q(EKTHBHOCTE ¥ JOCTOBEPHOCTH pa3pabOTAHHOTO  MeETona
YIPaBJICHUS NIPOLIECCOM TOPMOXKEHHS aCHHXPOHHOTO 3JIEKTPONPHBOIA ¢ HAKOIIEHHEM
9HEPTHH, BEIpabaTEIBAEMOl aCHHXPOHHBIM JBUTATENEM IIPH TOPMOKEHHH, B eMKOCTHOM
HaKOIIUTeJIE DJJIEKTPHYECKON 5SHEPru¥, BKIIOYEHHOM B 3BEHO ITOCTOSHHOTO TOKA
npeoOpa3oBaTeNs YacTOTHL, C PETYJIUPYeMOHl €MKOCTBIO, W3MEHSEMON HA OCHOBE
CPaBHCHHMS 3aJaHHOT'O M H3MEPEHHOI'0 3HAYEHHM HanpsHKeHHs Ha BEIBOJAX €MKOCTHOTO
HAKOIIUTEJIS 3JIEKTPUIECKOHN SHEPTHH.

Teopernyeckasi 3HAYHMOCTH HCC/IeA0BANMII 0G0CHOBAHA TeM, UTO:

AoxasaHa 3(Q(EKTHBHOCTh MHCIONB30BaHHS pa3pabOTAHHEIX  AJITOPHUTMOB
YIpaBlI€HHs IIPOLECCOM TOPMOXECHHS W HAaKOILUIEHHWS TOPMO3HOM SHEPIMH B 3BEHE
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IIOCTOSHHOI'O TOKa, ¢ 00ecreueHneM OrpaHWIEHHs HANPSDKEHHS B 3BEHE IIOCTOSHHOTO
TOKa Ha TpeOyeMOM ypOBHE, C peaiH3alliell IPIMEHEHNs PeI0KEHHBIX AITOPHTMOB
AU YNIpaBIeHUsI IBYXIBUTaTEIEHBIMU JIEKTPOTIPUBOIAMHE;

NPHMEHHUTEJIbHO K npobiieMaTHKe JHccepTauun 3(p(peKTHBHO HCIONH30BaHA
METOJIKa KOMIIBIOTEPHOTO MOZEJIHPOBAaHHMA C IPHMEHEHHEM IIaKeTa TPHUKIaJHBIX
Iporpamm;

H3JI0KeHbI:

— OCODEHHOCTH TOCTPOEHHS HMMHTALHOHHBIX MOJENIeH CHCTEM ACHHXPOHHOTO
QJICKTPONPHBONA C YacTOTHBIM YIPAaBICHMEM U HUMIIYJIBCHBIM PEryJIMpOBaHHEM
HAalpsDKEHUs] B 3BEHE IOCTOSHHOIO TOKa IIpeoOpa3oBaTells YacTOTHEl C IIOMOILBIO
ICPUOJIMYIECKOTO HM3MEHEHHS CXEMBl COEOUHEHMS 3apsDKeHHBIX KOHAEHCATOPOB,
BXOJIAIIAX B COCTAB EMKOCTHOI'O HAKOIMTENS 3IeKTPUIESCKOM SHEPIHH;

— TEXHUYECKHE pelIeHHs, OCHOBAaHHHEIE HA IPUMEHEHHH HMIIYJIbECHOTO
peryIupoBaHys Halps)KeHHS B 3BEHE IOCTOSHHOIO TOKAa MPpeoOpa3oBaTelsl YacTOTHL C
peanuzanueii NoAnepKaHus 3aJaHHOTO 3HaYeHHs HAPSHKEHMS 3BeHa TOCTOSIHHOTO TOKa
ACHHXPOHHOT'O DJJIEKTPOIPHBOJA 324 CYET PeryJIdpyeMoro €MKOCTHOIO HAaKOIIMTEIId
3JIEKTPUYECKOU 3HEPIuy;

PACKPBITHI:

— QIrOPUTM HACTPOWKM DPEJIEHHOr0 PEryisaTopa, YIPaBJISIOMEro HMITYIIbCHBIM
KOMMYTaTOPOM, U3MEHSIONINM B IIPOIECCE HAKOIUIEHHUS 3HEPTHH CXeMy COeIUHEHUS
BXOJISINUX B €ro COCTaB KOHJEHCATOPOB, IEMCTBYIOINIEIO Ha OCHOBE CpaBHEHMS
3aJJaHHOTO ¥ U3MEPEHHOIr0 3HaYeHUN HAIPSDKEHUS HA BBIBOJAX EMKOCTHOIO HAKOIIMTENS
9JIEKTPHYECKON 3HEPTUH;

— MPHHIOHUII OrpaHM4YeHUs AUHAMHYECKHX Harpy:a‘ox B DJIEKTPOMEXAaHUIECKOH
ABYXJBUIATEIIBHOM JIByXMAacCOBOM CHCTEME C YIPYTHMH CBS3SMH, DETYIHPYEMBIM
€MKOCTHBIM HaKOITUTEJIEM D3JIEKTPHYECKON SHEPTUH B OOIEM 3BEHE ITOCTOSHHOTO TOKA
3a CUeT 0OpaTHOM CBS3M IO PACCOINIACOBAHMIO CKOPOCTeH IBUTATENeH;

H3y4eHbl W  CHCTEMaTH3HpPOBAaHBI IIOAXOABI K CXEMHBIM  pelIeHHIM
SHeprooG(GeKTUBHOrO  TOPMOXEHMS HYaCTOTHO  pPETryJIHPYeMOr0  AaCHHXPOHHOIO
QJIEKTPONPHBOZAA C HCHOJb30BAHHWEM AKTHBHOIO BBIIPSMHTENS H PErYIHPYEMOrO
€MKOCTHOI'0O HaKOITUTENA 3JIEKTPHUIECKON IHEPIHH.
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3HaveHHe NOJYYEeHHBIX COHCKATEJEM pe3yJbTATOB HCCACIOBAHMS Jis
NPAaKTHKH NOATBEPKAAETCS TeM, YTO B pe3yJibTaTe paGoTel:

pa3paGoTaHbl TEpCHIEKTHBHEIE CHCTEMBI ACHHXPOHHOTO 3IEKTPOIPHBOAA C
JaCTOTHBIM YIPABICHUEM C PETyJIHPYEMBIM €MKOCTHEIM HaKOIIUTENEM JJIeKTPHYECKOM
OHEpruM, MO3BOJLAIOINKNE HaKallJIMBaTh TOPMO3HYIO 3HEPIHIO 3JEKTPONPHBOLA C
OTpaHUYCHUEM HAIIPSDKEHUS B 3BEHE MOCTOSHHOIO TOKa Ha TpeOyeMOM YPOBHE;

onpene/ieHbl palliOHAIBHBIE CTPYKTYPHI M IIapaMeTphl CUCTEMBI TOPMOXKEHHS C
IIOMOIIBIO PEryIUPyEMOro €MKOCTHOTO HAKONHUTENS BIEKTPUYECKOH SHEPIHyM U ee
CHUCTEMBI YIIPaBIICHHS, IIO3BOJIMBINKE CHH3UTH DHEpromoTpebiieHre Ha 7% IO
CPaBHEHHIO C HMIIYJIbCHO PETYJHPYEMOM PE3MCTOPHOI CXeMOil TOPMOXKEHHS;

CO3MaH DPETYJIUPYeMBId E€MKOCTHBIH HAaKONHUTENb 3JIEKTPUYECKOM SHEpPrud H
CHCTEMA pENEeHHOr0 YIPAaBIEHWs MMIIyJbCHEIM KOMMYTATOPOM, M3MEHSIOIMM B
[porecce HAKOIUICHHMsS 3HEPTrHM CXeMy COEJUHEHHS KOHIEHCATOPOB €MKOCTHOIO
HAKOIUTEI JJIEKTPUIECKON SHEPIMH H €0 PEe3yTbTUPYIOIYIO EMKOCTB;

NpeACTaBJeHbl MaTepHallbl JSKCIIEpUMEHTANBHBIX HCCIENOBAHWM CHUCTEMEBI
PE3UCTOPHO-MHBEPTOPHOTO  TOPMOXEHHST ¢  HMIIyJbCHBIM  peryJlHpOBaHHEM
COTIPOTHBIICHHS B 3BEHE IIOCTOSHHOTO TOKA IIPe0OPa30BaTelIs YaCTOThI, YIIPABJISEMOTO B
(GYHKIOMH BeNHMYMHBl HAUPSOKEHHMS B 3BeHE IIOCTOSHHOTO TOKA 3JIEKTPOIIPUBOJIA,
TOATBEPXKIAOMME KOPPEKTHOCTh CHHTE3MPOBAHHLIX MMHTALMOHHBIX KOMIIBIOTEPHEIX
MOJIeJIeH.

Ouenka 10CTOBEPHOCTH pe3y/IbTATOB HCCJeJOBAHNS BHISBHIA:

AJS IKCIEPHMEHTAJbHBIX paboT: pe3yNbTaThl MONyYeHb TP HUCIIOIb30BAaHUH
pa3paboTaHHBIX HMMHUTAlMOHHEIX MOJeNeil W IIPOBENEHO CpaBHEHHE IIOJIy YeHHBIX
IpaQUKOB C pe3yNbTaTaMH SKCIEePHMEHTAIBHBIX NAHHBIX AEHCTBYIOIIET0 MEXaHH3Ma
BaroHOIPOKHIBIBATES] C YACTOTHBIM aCHHXPOHHBIM OBIIEKTPOIPHUBOAOM, IOKa3aHa
BOCIIPOU3BOJIMOCTD PE3YJIbTATOB HCCIICOBAHMUS B PA3IMIHbIX YCIOBHSIX;

TEOpHA ITOCTPOCHA Ha M3BECTHEIX, OIlyOJMKOBAHHEIX aBTOPOM, M HPOBEPIEMBIX
TEOPETHYECKUX NaHHBIX U COTJIacyeTcs C HAMU;

Hiest Oasupyercsi Ha HCIONB30BaHUM M OCOOLIEHHH IIepejoBOrO OIIBITA
POCCHUCKHUX ¥ 3apyOeKHBIX yIEHBIX B 00IaCTH CO3aHMs CHCTEM TOPMOXKEHHUS YaCTOTHO
peryiaupyemMoro aCHHXpOHHOT'O 3JIEKTPOIIPHBOIA;
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HCNO0/IL30BAHO CpPaBHEHWE MOAXONOB K CXEMHBIM pealH3alldsiM TOPMOXKEHUSI
CHCTEM AaCHHXPOHHOTO 3JIEKTPOIPHBOJA, IpeIUIaraeMeIX aBTOPOM, C MOIXOJAMHU,
OMKCaHHBIMU B IPYTHX KCCIEIOBAHUIX Ha OXOXKYIO TEMATHKY;

YCTaHOBJIEHO COOTBETCTBHE pe3yJIFTaTOB, IHOMyYeHHBIX aBTOPOM, DPe3yJbTaTaM,
NPE/ICTABICHHBIM B HAyYHBIX Iy OIMKAIIAX APYTHX OTEUECTBEHHBIX 1 3apyOeKHEIX yIeHBIX;

HCIO0JIL30BAHBI COBPEMEHHEIE METOABI 00pabOTKM HMCXOMHON HMH(POPMAIUH H
Pe3yJIbTaTOB, IOTYYECHHBIX B XOll€ IMUTAlHIOHHOTO MOJIETTMPOBAHMS OHONBUIaTENIbHBIX
U IBYXJBUTATENbHBIX 3JEKTPOMEXaHHYECKHX CHCTEM C PETYJIMPYEMbLIM €MKOCTHBIM
HAKOIIUTEJIEM B 3BEHE IIOCTOSHHOIO TOKA.

JIMgHbIH  BKJAX COMCKATeNs 3aKIIOYAETCS B aHalH3e CyIIeCTBYIOLIHX
IMyOnuKauuid 10 TeMe HCCIeIOBaHWs, I[IOCTAHOBKE M (opMalM3anuyd  3amad
HCCIIeZIOBaHUs, pa3paboTKe TeOPETHIECKUX M METOINYECKUX TIONOKEHH)H, paspaboTke:
CXeMBl TOPMOXEHHS YaCTOTHO YNPaBISeMOIO aCHHXPOHHOTO 3JIEKTPOIPUBOIA
HO3BOJIAIONIEH HAKAIUTUBATE SHEPTHIO, BEIPAOATHIBAEMYO IPH TOPMOIKEHHH; aITOPHTMA
paboThl CHCTEMBI peeHHO-UMITYIbCHOTO YIpaBIeHHS EMKOCTHHIM HAKOIHTENEM
SIICKTPHUYECKOH SHEPIHH, yIPaBIsieMOi Ha OCHOBE CpPaBHEHHMS 3aIaHHOIO H H3MEPEHHOT'O
3HaYEHUH HalpsDKEHUs Ha €ro BHIBOZAX; IBYXIBHIATENLHOrO YIPYTO CBA3aHHOIO
ACHHXPOHHOTO 3JIEKTPONIPHBOLA C OOIIMMU BEIIPSIMHUTEIEM H 3BEHOM IIOCTOSHHOT'O TOKA
npeoOpa3oBaTesii 4acTOTHl M [BYMS WHBEPTOPaMH, C KOPPEKTHPYIOLIIM GIIOKOM
BRIDABHMBaHMSA CKOPOCTE€H  IBUrareiledf, oOLIMM peryampyeMbIM eMKOCTHBIM
HAKOIIMTENIEM JIICKTPUYECKOW 3HEPTHM B 3BEHE IIOCTOSHHOIO TOKa Ipeobpa3oBaress
9acCTOTBl C TIEPHOJUYCCKH HM3MEHSIEMOH CXeMOH COeqUHEHUS KOHIEHCATOPOB IIPH
TOPMO3HOM PEXXHMe IBUratenei, 00eCIeTuBaroiM Iepesiady dJIeKTPUUECKON SHEPTn
ABUIaTEJIIM IIPH CIEIYIOLIeM IMyCKe B IMOBTOPHO-KPATKOBPEMEHHOM DPEXHMME PabOTHI
UMUTAIMOHHBIX ~ MOJENed  pasiMYHBIX  CX€M  TOPMOXEHHS  ACHHXPOHHOIO
JNIEKTPONIPHBOAA KaK Ui  ONHONBHUTATENBHBIX, Tak M JBYX[BHIATEIbHBIX
3NIEKTPOMEXaHUICCKUX CHCTEM; aHAIM3E U 0000IIEHHIH MOy Y€HHBIX PE3YIILTATOB.

B xope samuThl IHccepTalHu OLIIH BHICKA3aHbI KDHTHYECKHE 3aMe4aHusl, Ha
KOTOpBIE COMCKAaTeNlh OTBETHI B IIpoLiecce 3acelamus. Bee 3aMedaHus W MOXKeJIaHWS

OyZAyT ydTeHB! B NalbHeHIIeH HayIHO-HCCIIen0BaTENbCKOH paborTe.
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Ha 3acenannu 11 mrons 2026 roga QuccepTaliOHHbIN COBET NIPUHSIL PELIeHHe —
33 HOBBIE HAy4HO OOOCHOB2HHBIE TEXHHYECKHE PEIIeHHs, MMEIOIINe CYIECTBEHHOE
SHAYCHMC IULL PasBUTHs CTPaHBL, & UMEHHO, NEPCIEKTHBHBIE CUCTEMBI TOPMOMKEHHUS
aCHHXPOHHOI'O  SJICKTPONIPUBOJA C YaCTOTHBIM YIpPaBIeHHEM C peryJIHpyeMbIM
CMKOCTHBIM HAKOITUTEJIEM 3JIEKTPHYECKOM SHEPIuH, I03BOJSIOMIAM HAKAILIHNBATh
OHEPIHI0 TOPMOXEHHS W OIPaHWYUBATH HAIpPSDKEHWE B 3BEHE IOCTOSHHOIO TOKA,
CO3MIaHKE AJITOPUTMA YIIPABJICHUS TaHHBIM HAKOIIUTEIIEM, B OIpee/IEeHAE BO3MOXKHOCTH
IPUMEHEHHs  STOTO PpEIICHHs B  OOHOJBHIATENFHOM ¥ [IBYXIBUTaTeIHHOM
BJIEKTPOIPUBONAX, NPUCYAUTs benenoBy Jlanumity AHIpeeBHdy ydYeHyIO CTeleHb
KaHAWUJaTa TEXHHIECKUX HayK.

Ilpu npoBeieHHH TaHOTO TOJOCOBAHMS IUCCEPTALHOHHBIN COBET B KOTHIECTRE
10 yenosek, U3 HUX 9 HOKTOPOB HAyK IIO IPOQUII0 pacCMaTPUBAEMOMN JUCCEPTAIINH,
y9aCTBOBaBIIMX B 3acelaHuM, M3 14 dYenoBeK, BXOISIIMX B COCTAaB COBETA,

IIpOroocoBaiy: 3a — 10, IPOTUB — HET, HeAEHCTBUTENbHBIX OIOIIETEHEH — HeT.
11 mrons 2026 r.

Ilpencenarens
JUCCEPTALIHOHHOIO COBETA,
O.T.H., JOIIEHT

JIumy>xun UBan AnexceeBry
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