PELEH3IA
Ha JucepTaliiHy poooTty
Hikonenka €Brena OnekciiioBuua
Ha TeMy «KepyBaHHS eIeKTpPOMEXaHIYHUMHU CUCTEMaMHU EJICKTPUIHUX TPAHCIIOPTHUX
3ac001B 3 TIOPUIHUM aKyMYJISITOPHO-CYTIEPKOHICHCATOPHUM JDKEPEIIOM YKUBJICHHS,
MIPEICTABIICHY Ha 300yTTS CTymeHs HokTopa dimocodii

B raiy3i 3HaHb | 4—EnekTpudnHa iHxeHepis
3a crierianpHicTIO 14 1-EnekTpoeHepreTrka, eeKTpOTeXHiKa Ta eIeKTpOMexaHiKa

AKTYaJILHICTh TeMH JAMCePTAaLii.

[lepexin 110 aBTOHOMHHUX €JIEKTPUYHUX TPAHCIOPTHUX 3ac00IB J0O3BOJISIE
M030aBUTHCS 3aJICKHOCT] €KOHOMIKH BI1JI BUKOITHHMX BH/IIB ITAJIMBa, 3SMEHIIUTH BHKHUIN
IIKIJJIMBUX PEYOBUMH 1 BYIJIEKHCIOIO Ta3y. TAroBl €JIEKTPOMEXaHIYHI CHCTEMH
€JEKTPUYHHUX TPAHCHOPTHUX 3ac00iB OyIylOTbCS Ha OCHOBI BEKTOPHO-KEPOBAHUX
ACUHXPOHHUX JBUTYHIB Ta CHHXPOHHHX JIBUTYHIB 3 MOCTIMHUMH MarHiTamu. ['10puaHi
JDKepeIia )KUBIICHHS HA OCHOBI aKyMYJIITOPHUX OaTapeil, 0JI0Ky CylepKOHIEHCATOPIB Ta
DC-DC  neperBoproBadiB €  MEPCIEKTUBHUM  PIMICHHAM  JUISI  TSATOBHUX
eJEeKTpOMEXaHIyHuX cucreM. CTaHIapTHI CHCTEMHM KEpyBaHHA 3 TlOpUIHUMU
JUKepeaMy  JKMBJIEHHA MaloTh KOHQITypauilo 3 JIHIMHUMH — TPOINOPLIiHO-
IHTErpalIbHUMU PETYJIATOPaMU 1 GIIIbTPOM HU3bKUX YACTOT JJIs1 YACTOTHOTO PO3JILJIEHHS
CTpyMIB  3a  IIBWJAKOAIEID  MIX  aKyMmMyJaToOpHOIO  Oarapeero,  OJIOKOM
CyTNepKOHIeHCcaTopiB. Taki cucTeMu 0a3yloThCsl Ha IPUITYIIEHHSIX, OCHOBHUMHU 3 SIKUX €
HEXTYBAaHHS HEJIHIWHOIO JMHAMIKOIO TIPOLIECY MEePETBOPEHHS IMOCTIHHOT HaNpyrd B
nocTiiiHy 3a gomoMoror DC-DC mepeTBoproBaviB, HEXTYBAHHS JUHAMIKOIO JIKEPEI
KUBJIEHHA. B pe3ynbTari miCUCTEMU KEpyBaHHS T1OPUAHUM JKEPEIOM >KUBJICHHS 1
TSTOBUM €JIGKTPOIIPUBOIOM € B3a€EMO3B’SI3aHUMHU 1 UYTIWBUMHU 10 KOOPAMHATHHUX 1
napaMeTpUuuHUX 30ypeHb, 110 MPU3BOAUTH 1O JAerpajalii AUHAMIYHUX IMOKA3HMKIB
AKOCTI ~ KEpyBaHHA 1 3HW)KEHHS  EHEPreTMYHOi  €(PEeKTUBHOCTI  MPOLECIB
EJIEKTPOMEXAHIYHOTO TIEPETBOPEHHS €HEePT1i.

Came TomMy po3po0OKa METOMIB 1 CHMHTE3 Ha iX OCHOBI aJTOPUTMIB KepyBaHHS
TATOBUMU €JIEKTPOMEXaHIYHUMU CUCTEMaMH 3 TIOPUIHUMH JKEPEIIAMH JKUBJICHHSI, SIK1
3a0e3MeuyloTh MIABUINEHI TOKAa3HUKUA SKOCTI KEpyBaHHS Ta CHEPreTUYHOI
€(DEeKTUBHOCTI, € aKTyaJIbHOIO HAYKOBO-TIPUKJIATHOIO 33/1a4€IO.

Ouninka  OOIrpYHTOBAHOCTI HAyKOBHMX  pe3yJbTaTiB  Aucepramii, ix
JAOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBHW3HA pe3ynbTaTiB JUCEPTAIIMHOTO JOCHIHKEHHS TIOJISITaE B
HaCTy[THOMY:



1. Otpumana mnojaiblIid PO3BUTOK Teopid KepyBaHHs kimacom DC-DC
NIePETBOPIOBAYIB, 5K € HEIIHIMHUMHU HEMiHIMAIbHO-(a30BUMU 00’ €KTaMU KepyBaHHS.
Po3po6ienuii MeToq CHHTE3y 1 aHami3y JBOKOHTYpHHX cucteM kepyBanHsa DC-DC
nepeTBoproBayamMu 0a3yeThCsi HA BUKOPHUCTAHHI YACTKOBOI JliHEapu3allii 3BOPOTHUM
3B’A3KOM 1 MOJAIbIIOMY BUKOpUcTaHHI diHiMHNX [1l-perynsTopiB Hampyru 1 cTpymy.
OTpuMaHa 3a paxyHOK I[bOTO PE3YJbTyI04Ya CTPYKTypa CHUCTEMH KEpyBaHHS BIIEpIE
JI03BOJISIE  JIIHEApU3aIlil0 BIAHOCHO (i3UYHO OOYyMOBIEHOro MaHipoNIy, KUK
peACTaBiIsie€ COO0I0 PIBHIHHS OajaHCy MOTYXHOCTEH.

2. Bmepiie, Ha OCHOBI TEOPETUYHOTO aHali3y, OOIPYHTOBAHO CTPYKTYpPY
KOMITO3UTHO1 CUCTEMHU KEPYBAHHS T1IOPUHOTO JHKEepesia AKUBJICHHS, 0 CKIAAA€ThCs 31
3B’SI3aHUX MIJICUCTEM PETYJIIOBAaHHS HANpyrd JAHKU MOCTIHHOTO CTpyMy, CTPyMIB
aKyMyJISITOpHOI Oarapei Ta OJIOKY CYNEpPKOHJIEHCATOpIB, 3aBAAHHS JUISI  SIKUX
dbopmyeThcst 3a  J10MOMOTO0  (UIbTpa HUBBKUX 4YacTOT, a TaKOoX MIJCUCTEMH
PETYIIOBaHHS YCEPEeIHEHOTO 3HAUCHHS HAPYTH OJIOKY CYIIEpPKOHIEHCATOPIB.

3. TeopeTuyHo, 3a JOMOMOIOI Jpyroro meroay JldmyHoBa, OOIpyHTOBAaHO
CTPYKTYPY KOPHUTYIOUHX 3BOPOTHHUX 3B’SI3KIB aJIAlITUBHHUX CIOCTEPIradyiB aKTUBHOTO
OMOpy pOTOpa ACHHXPOHHOTO JBUTYHA, AJITOPUTMIB 1MeHTU(IKAIT EJESKTPUYHHUX
napamMeTpiB CHUHXPOHHOTO JIBUTYHAa 3 mocTiiHuMu MarHitTamu Ta DC-DC
MEPETBOPIOBAYIB, SIK1, HA BIJIMIHY BlJ ICHYIOUMX, MAlOTh TPO30P1 YMOBH NEPCUCTHOCTI
30y/KEHHSI, 1[0 TapaHTye€ BIACTUBOCTI TJ100aJbHOI €KCIMOHEHIINHOI CTIMKOCTI, HE
noTpeOyroTh 1H(MOpMalii Mpo iX MOYATKOBI 3HAYEHHS, a TAKOXK € MPOCTIIIHUMH Yy
BUKOPHUCTAHHI.

HayxoBi pocnimpkeHHs Oynu BUKOHaHI 3700yBadeM Ha Kadenpi aBromaTH3allii
enexkTpoMexaHiyHux cuctem Ta enekrponpuBoay KIII im. Irops Cikopchkoro B pamkax
NnepkOroKeTHUX  TeMm, ski  ¢inancyBamucs MOH — Vkpaiam — «Po3pobOka
eHeproe()eKTUBHOI €1EKTPOMEXaHIYHOT CUCTEMHU €JIEKTPOOYCYy Ha OCHOBI aJIallTUBHOIO
BEKTOPHO-KEPOBAHOTO  ACHMHXPOHHOTO  EJIEKTPONPUBOAY 3  aKyMYJSTOPHO-
cynepKoHJeHcaToOpHUM KuBjieHHsIM» (Ne JIP 01170004284, 2017 — 2018 pp.),
«AanTHUBHE BEKTOPHE KEPYBaHHS 3 ONTHUMI3ALIE€l0 BTpPAT MOTYKHOCTI s
EIEKTPOMEXAHIYHUX CHUCTEM EJIEKTPUYHUX TPAHCIIOPTHUX 3ac00IB 3 MIJBUIICHUMU
JTUHAMIYHUMU Ta €HEPreTHYHUMH Xapaktepuctukamu» (Ne JIP 01190100170, 2018 —
2021 pp.), «HoBe moOKOMHHA BHCOKOC(HEKTUBHUX CICKTPOMEXAaHIYHUX CHCTEM
CJEKTPUYHUX TPAHCIOPTHUX 3aCO0IB 3 BEKTOPHO-KEPOBAHWUMU JIBUTYHAMHU, SKI HE
MICTATh piako3eMenbHux MmarepianiB (Ne JIP Ne 01220001700, 2022 — 2023 pp.).
YacTuHa IOCHIIKEHb BUKOHYBaJlacsd B paMKaX MIKBY31BCHKOTO CIIBPOOITHUITBA 3
VYHiBepcuTeToM npukiaaaux Hayk ['eccena (Himeuunna) 3a HanpsimkoM «IlopiBHSHHS
aKyMYyJISTOPHOTO Ta TIOPHIHOTO JHKEpeN JKUBJICHHS €JIICKTPOMEXaHIYHUX CHUCTEM
CIEKTPUYHUX TPAHCIOPTHUX 3aco0iB» (2019 p.), a TakoX B paMKax TpaHTy BiJ



mixHapoaHoi opranizanii DAAD «Leonhard-Euler Scholarship» (2019 p.) min
KepiBHUIITBOM Mpodecopa, TokTopa TexHiuHuxX Hayk [lepecanu Cepris MuxaiinoBuya.
OTtxe, B qucepTarliiiHii poOOTI MOCTaBIeHEe HAYKOBE 3aBAaHHS PO3BUTKY METO/IIB
CHUHTE3Y, TEOPETUYHOTO Ta MPAKTUIHOTO JTOCIIHKCHHS HOBUX aJITOPUTMIB KEpyBaHHS,
AK1 MABHUILYIOTh 1X CTaTHYHI, JMHAMIYHI Ta €HEPreTUYHI XapaKTEPUCTHUKH, BUKOHAHO
MOBHICTIO, 3100yBay MOBHOIO MIPOIO OBOJIO/IIB METOAOJIOTIEI0 HAYKOBOT A1SIBHOCTI.

Ouninka 3MmicTy aucepramii, ii 3aBeplIeHICTh Ta NOTPUMAHHS NPHHIHUIIB
aKajJeMivHOI 100pPOYeCHOCTI.

3a cBOiM 3MiCTOM jgucepTaliiiHa poOoTta 3m00yBaua HikoHeHka €Brena
OnexkcifioBrua MOBHICTIO BijnoBigae CTaHaapTy BHUIOI OCBITH 31 criemianbHOCTI 141—
«EnexkTpoeHepreTka, e€IEKTPOTEXHIKA Ta EIEKTPOMEXaHiKa» Ta HampsIMKaM
JOCIIKEHB BIATOBIIHO 10 OCBITHBOI porpaMu «EJIeKTpoeHepreTruka, e1eKTpoTeEXHIKa
Ta EJIEKTPOMEXaHIKay.

JHuceprartiiifHa poOO0Ta € 3aBEPILICHOI0 HAYKOBOIO MPAILICIO 1 CBITYUTD MPO HASIBHICTh
0COOHMCTOrO BHECKY 3/100yBaya y HAYKOBHM HAMPSAM €JIEKTPUYHOT 1HXEHepii.

PosrasinyBIIM 3BIT MOIOHOCTI 32 pe3yJIbTaTaMy MEPEBIPKU JUCEPTALIITHOT pOOOTH
Ha TEKCTOBI CHIBHAJIHHSA, MOXXHA 3pOOMTH BHCHOBOK, IO JAMCepTarliiiHa poboTa
Hikonenka €Brena OnekciiioBuya € pe3yabTaToM CaMOCTIMHMX JAOCIIIKEHb 3/100yBaya
1 He MICTUTh eneMeHTIB (anbcudikanii, kommiisuii, (aOpukarii, muariaty Tta
3ano3u4eHb. BUKOpUCTaH1 171€i, pe3ynbTaTH 1 TEKCTH 1HIIMX aBTOPIB MAIOTh HAJIEKHI
MOCUJIAaHHS Ha BIJMOBIIHE JIPKEPEIO.

MoBga Ta cTHIb BUKJIAJeHHS Pe3yJbTaTiB.

HucepraiiitHa poOoTa HalKMcaHa yKpaiHChKOIO MOBOIO. BUKIaieHHs MaTepiany B
poboTi XapaKTepU3y€eThCs JIOT14HOIO MOCIJOBHICTIO, 00’ €KTUBHICTIO,
apTryMEHTOBAHICTIO BUCHOBKIB. TeKCT poOOTH HaMMCaHO HAYKOBUM CTHJIEM MOBIICHHS 3
BUKOPHUCTAHHSM 3arajIbHONPUUHATHOI TEPMIHOJIOTT 13 00J1aCT1 €EKTPUYHOI 1HKEHEPIi.

Jluceprailisi CKIaAaeThesl 3 BCTYNY, IT°ATA PO3/UTiB, 3arajlbHUX BUCHOBKIB, CIIUCKY
BUKOPHUCTAHUX JKepen 13 154 HaiiMeHyBaHb Ta 4 JHOJATKIB. 3araJibHUM 00CsAT poboTH
cknanae 189 cropinok, y Tomy uncii 145 cTopiHOK OCHOBHOTO TeKCTY, 81 pucyHok 121
TaOJIHIIIO.

VY BcTyni 00rpyHTOBaHO AOUIIBHICTH Ta aKTYalIbHICTh POOOTH, B1I3HAUEHO 3B’ A30K
po0OTH 3 HAayKOBHUMH TporpaMamMu Ta IUTaHaMH, c(HOpMyIbOBaHO METy Ta 3ajadi
JOCTIKEHHS, BUKJIAJICHO HAYKOBY HOBU3HY, PAKTUYHE 3HAYEHHS Pe3yabTaTiB pOOOTH,
3a3HAUYCHO OCOOMCTHH BHECOK 3/100yBaya, HaBEJACHO BIJIOMOCTI MpO ampoOailito
OTPUMAaHMUX PE3yJIbTaTIB 1 MyOmiKallii.

VY mepmomMy po3Jiiii TPOBENCHO aHaNI3 ICHYIOYMX METOJIB KEPYBaHHS TSITOBUMH
CJIICKTPOMEXaHIYHIUMH CUCTEeMaMH 3 TiOpuaHuMmu jpkepernamu skuBiieHHs ([JJDK) 3
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METOI OOIPYHTYBaHHsSI HEOOXIJIHOCTI BHUPINIEHHS HAyKOBO-TIPUKJIAJHOI 3a7adyi, sKa
pO3IIIsIaeThes B POOOTI. 3a pe3ysibTaTaMU aHATITUYHOTO OTJISIAY BCTAaHOBJICHO, IIO
CHCTEMHU OCJIa0JICHHsSI TOJIsl acHHXpOoHHOro apuryHa (AJl) He 3a0e3leuyroTh TMOBHE
BUKOPUCTAHHS TOTY>KHOCTI JIKEpena; [JIsi JKUBJICHHS THUIIOBUX EJIEKTPUYHUX
TpancnopTHHX 3ac00iB (ET3) BUKOPUCTOBYIOTECS TilIbKU akyMysaTopHi Oarapei (AKB),
IO CIIPUYMHSE 1X TMPUCKOpeHe ctapinHsa. Tunosi cuctemu kepyBanus I'J[DK Ha ocHoBi
JTHIAHUX TponopuiiHo-iHTerpanbHux perynstopiB  (I1l-perymaropiB) crpymiB 1
Hanpyru 3 ¢uibTpoM HU3bKKMX yactoT (PHY) He MawTh CTPOroro TEOpETHUYHOTO
OOTpYHTYBaHHS, CTIMKICTh CYTTEBO HEIIHIMHMX CHUCTEM HE JOBEJeHO. SIK HACIHiJIOK,
nigcuctemu kepyBanHs ['J[DK 1 TaroBum enextponpuroioM (EIT) € B3aemMo3B’13aHUMH 1
YYTIUBUMH JI0 KOOPJIMHATHUX 1 TApaMETPUUHUX 30ypeHb, OCHOBHUMHU 3 SIKUX € Bapiallli
aKTUBHOTO OmOpy poTopa AJl, eleKTpUYHMX MapaMeTpiB CHHXPOHHOTO JABUTYHa 3
nocritaumvu Marnitamu (CJIIM) i mapamerpiB DC-DC mneperBoproBauiB. Bkasani
30ypeHHs B ICHYIOUMX CHUCTEeMaxX MPU3BOJATH J0 JAerpajallli IMHAMIYHUX MMOKA3HUKIB
AKOCTI ~ KEpyBaHHA 1 3HW)KEHHS  €HEPreTHYHOI  €(QEKTUBHOCTI  MPOLECIB
€JIEKTPOMEXAHIYHOI'O IEPETBOPEHHS €HEPTIi.

VY npyromy po3auti po3poOieHO HOBI aIrOpUTMHU OCJIA0JIEHHS MOJS B CUCTEMax
BEKTOpPHOro KepyBaHHS AJl, ski 3a0e3nedyloTh OUIbII TOBHE BUKOPUCTAHHS
MOTY)XHOCTI JDKEpena, a TaKoX CHHTE30BAaHO 3 BHUKOPUCTAaHHSIM JIPYrOTO METOAY
JIsmyHOBa ajanTHBHUM CIIOCTEpIrady akTHUBHOrO omnopy portopa AJ[ 1 amroputmu
inenTudikamii napamerpiB CUIIM, siki 3a0e3neuyioTh ri100adbHO CTIMKHIM Tpouec
OLIIHIOBAHHS 1 € MPOCTIIIUMH Y BUKOPUCTaHHI, HI’K ICHYIOY1 aHAJIOTH.

Y TperhoMy pO3IUII  BHKOHAHO TCOPETHMUYHMM aHaAmM3 Ta JOCIHIKCHHS
BJIACTUBOCTEH CTIMKOCTI 1 XapaKTEPUCTUK CUCTEM KepyBaHHs KjacoM peBepcuBHuX DC-
DC mepeTBoproBayiB SIK HENIHIMHUX HEMIHIMAJIbHO-(PA30BUX 00’€KTIB KEpyBaHHS B
CTaHAApTHIM KoH(pirypawii 3 mHiiHUME [ll-perynstopamu cTpymy Ta Hamnpyry.
Po3pobiniennii meTo cuHTe3y 1 aHanizy cucreM kepyBaHHs DC-DC neperBoproBauamu
0a3yeTbCsl HAa BAKOPUCTAHHI YaCTKOBOI JIiHEapH3allii 3BOPOTHUM 3B’ s13KOM. B pe3ynbraTi
TEOPETUYHOTO aHaJI3y BCTAHOBJICHO, III0: PE3YIbTYI0Ua CTPYKTYpa CUCTEMHU KEPYBaHHs
Ma€ BUTJIA ITOCIIIJOBHOTO 3’ €THAHHS ABOX JIHIMHUX aCUMIITOTUYHO CTIMKUX ITIICUCTEM
Yy KOHTYpP1 HETHIAHOTO 3BOPOTHOTO 3B’S3KY 3 OUTIHINHUMU BIACTUBOCTSIMU;, CTPYKTypa
CUCTEMH KEPYBAaHHS BIIEPIIIE JO3BOJISE JiHEAPHU3AI[II0 BITHOCHO (I3UMIHO 00YMOBIIEHOT
MHOXHUHHU PIIICHb, SKa TMPEACTABISE COOOI PIBHSAHHA OajaHCy TMOTYKHOCTEH;
JiHeapu30BaHa cucTeMa HalOyBae (GOpMH, sKa JI03BOJISIE BUKOPUCTOBYBATU TEOPIIO
KAaCKaJJHUX CUCTEM 3 PO3AUICHHSIM Yy Yaci MPOLECiB Y KOHTYypaX peryiatoBaHHS Tak, 110
OpOLECH y BHYTPIIIHBOMY KOHTYpl (CTpyMy) y J€KiIbKa pa3iB OUIbII MIBUAKI Y
MOPIBHSHHI 13 30BHINIHIM (HAMPYTH); HAJAMTYBAHHS PETYJSITOPIB 3 ONMTUMI3AIIEIO 32
«CHUMETPUYHUM» ONTUMYMOM J03BOJIsI€ (HOPMYBAaTH TMOKA3HUKHU SIKOCTI KEpyBaHHS.
Brnepiie nmokazaHo SIKMM YMHOM CTPYM HaBaHTaXCHHS BIUIMBAE HA CTPYKTYpPY CHUCTEM
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kepyBanHsa DC-DC neperBoproBauamMu Ta iX mapameTpu, L0 JO3BOJSIE 3A1MCHIOBATH
po0acTHe HaNalITyBaHHS PETYJSATOPIB JUIsl MiABUIIEHHS HaBaHTaXKyBaJIbHO1 3/JaTHOCTI
neperBoproBayiB. [loka3zaHo, 10 3aBISKM KOMIICHCAIll CTPyMY HaBaHTa)KEHHS
3a0€3Ieuy€eThCs M1IBUIIICHHS JUHAMIYHOT TOYHOCTI cTabuIi3alii Hanpyru. TeopeTuyHo,
3a JIOMOMOTOI0 JIpyroro Merony JldmyHoBa, OOIPYHTOBAHO CTPYKTYpPY KOPHUTYIOUHX
3BOPOTHHUX 3B’S3KIB alroputMy ineHTtudikamii napamerpis DC-DC nmepeTtBoproBauis,
SKHUI, HA BIJIMIHY BiJl ICHYIOUMX, MA€ MPO30pl YMOBH MEPCUCTHOCTI 30Yy/KEHHS, IO
rapaHTy€e BJIACTUBOCTI TJI00aIbHOT €KCIIOHEHIIIHOT CTIHKOCTI, He oTpedye iHpopMarrii
PO iX MOYaTKOB1 3HAYEHHSI, a TAKOK Ma€ MpocCTiy Gopmy.

Y dYeTBepTOMY pPO3AUIL BIEpIIE TEOPETUYHO OOIPYHTOBAHO CTPYKTYPY
KOMITO3UTHO1 cuctemMu kepyBanHs ['JIK, mo ckimamaetscs 31 3B S3aHUX IMIJICUCTEM
perymtoBaHHs BUX1HO1 HanpyTH, cTpyMiB AKbB 1 CK, ¢pinbrpy posnoauty yactot (OPY)
1 miacucremu perymtoBanHs Hanpyru CK. JloBeneHo, HUIAXOM pO3MIISIAY JUHAMIKA
CUCTEMH 3HMKEHOTO MOPSJIKY, 10 MacimTadyBaHHs 3aBaaHHs ctpymy CK y dyHkumii
ciiBBigHomeHHs Harpyr AKD 1 CK y cknaai @PY (smiHeapu3zailisi 3BOPOTHUM 3B’ SI3KOM),
a TakoXX (OpMyBaHHS PO3JUICHHS Yy 4Yacl JUHAMIKH Y KOHTypax peryJaioBaHHS
3a0€3MeuyloTh ACUMITOTHYHE PErYJIIOBAHHS HAMpPYrd JaHKWA TMOCTIHHOTO CTPyMy 1
posnoain guHamidHuX ckiaagoBux ctpymiB AKDB 1 CK. Iloka3zano, mo komrmeHcaris
CTPYMY HaBaHTAKECHHS M1JBULIY€E TUHAMIYHI TOKa3HUKHU SIKOCTI PErYJIIOBAHHS HAMIPYTH.
Po3po0ieHo HOBUI alrOpUTM peryiroBaHHs Hanpyru (3apsay) O6ioxy CK 1 HagaHo
peKoMeH allli 3 ioro HajmaImTyBaHHS, SIKe TApaHTYe, IO MPOIIEC 3apsay HE BIUIMBAE Ha
perymtoBaHHs BuxiaHoi Hanpyru ['JIK.

Y m’ssTomy po3aiiai 0OTpyHTOBAaHO KOHIICTIIIIIO €KCIEPUMEHTAIBHUX JOCIIIKECHb
taroBux EMC 3 T'JIXK, sika nmo3Bomsie po3podsatu yHi(iIKOBaHI €KCIIEpUMEHTAbHI
YCTAHOBKM JIJIi TOBHOMACIITA0OHMX TECTYBaHb MIMPOKOTO CIEKTPY ajTOpPUTMIB
KepyBaHHS B YMOBAaX, sIKI HaOJMXeHl 10 icHyrouux B peanbHux ET3. Po3pobiieno
CTPYKTYPY, BHTOTOBJICHO 1 HAaJaroJpKCHO CTAHINIO IIBUIKOTO IMPOTOTHUITHOTO
TecTyBaHHS i qociipkeHHs Tsaropux EMC, sika ckinanaerses 3 AJl notyxHictio 0.7
kBT, CIAIIM 3 kBT, nitiii-ioranx i cBunneBo-kuciaotaux AKb i 610oky CK 3 DC-DC
MepEeTBOPIOBAYaMH, SKa JI0O3BOJMJIA TMPOBECTH IMOBHOMACIITAOHI EKCIEPUMEHTAIIbHI
TECTyBaHHS PO3POOICHUX CTPYKTYP KEPYBaHHS 3 METOIO MIATBEPIKCHHS TEOPETUIHHIX
BHCHOBKIB pOOOTH Ta BHSBJICHHS €(EKTIB, SKI HE BPAXOBYIOTHCA MPU CHHTE3l Ta
MozenoBanHl. KepyBaHHS yCTaHOBKOIO 31MCHIOETHCSI 3 BUKOPUCTAHHSIM KOHTpoOJIepa
Ha OCHOBI IM(poBoro curHaiapHoro npouecopa TMS320F28335 ta po3pobaeHoro ajs
HBOTO MPOTPaMHOTO 3a0e3MeyeHHs, LU0 B peajJbHOMY Yaci peaizye po3poOseHi
QIrOpuTMU KepyBaHHS. Po3po0seHO METOAWKY JOCIIKEHHS] JUHAMIYHUX ITPOIIECIB
eHepProoOMiHy MiX JKepernaMu xkuBJeHHs 1 TaroBuM Ell, sxa mosBomsie ¢popmyBatu
CTPYMHU HaBaHTaXXEHHS, SIKI BIAMOBITAIOTH THUMOBUM niarpamam pyxy ET3 i mators
MO>KJTUBICTB OLIIHIOBAaTH epeKTuBHICTh po3noauty ctpymiB Mix AKDB 1 CK Ha koxHiil 3
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ninsHok pyxy ET3. 3 pesynbratiB Bepudikaiii mapametpiB AKb 1 6moky CK 1
nocipKeHHsT auHamidyHux pexxumiB DC-DC  mepeTBoproBadiB BCTAHOBJICHO, IO
cranaaptHi mojeni AKB ta CK Ha ocHOBI OOTrpyHTOBaHUX MPUIYIIEHb MOETHYIOTh
IPOCTOTY Ta IOCTATHIO TOYHICTH JUIsl AOCTIPKEHHS MPOLIECIB €HEPrOOOMIHY B TSTOBHX
EMC. IlpoBeaeno mukn moBHoMmacmTabuux gociimkersb [JIDK tarosux EMC, skwmii
BKJIIOYA€ BIJMpAIIOBaHHS HaBaHTaXeHb c¢popMoBaHuX aiarpamamu pyxy ET3.
Pesynpratu  excrnepUMEHTaJIbHUX JOCHIKEHb CIIBMAJAlOTh 3  pe3ysbTaTaMu
MaTEMaTUYHOTO MOJIETIOBaHHS 3 JIOCTATHHOIO TOYHICTIO JUISI KOMIUIEKCHUX TSTOBHX
EMC. 3 mnopiBHSJIBHOTO TECTYBaHHS BCTAHOBJICHO, IO PO3POOJICHHI allrOpUTM
KepyBaHHsA TOBHICTIO KepoBanuMu [ /DK 3abesneuye 3MeHIIEHHS 1HTETpaJbHUX
CEpeIHbOKBAAPATUYHUX 3HAUEHB CTpyMy enieMeHTy AKD 1 #ioro moxijgHoi, mopiBHAHO 3
xuByieHHsIM Bil AKDB 1 tunoBux tomosoriit I'J[DK, mo chnpusie 3HWKEHHIO BTpaT 1
MOJIOBXKEHHIO TepMiHy ekcruryarauii AKB. BcraHoBieHo, 10 cepell po3risHyTHX
TOMNOJIOTIA MOBHICTIO KepoBaHi I'J[XK MaroTe HalKpallll BIACTUBOCTI PETyJFOBaHHS
Harpyru, po3noaury ctpyMiB Mix AKDB 1 CK ta oomexenns ctpymy AKbB.

Pesynbratu pobotu BipoBamxeHo: B TOB «llonitexnocepsicy» (M. bpoBapu) Ta B
ocBiTHIN nporiec y KuiBchbkoMy moliTeXHIYHOMY 1HCTUTYTI iMeH1 Iropst CikopchKoro
JUISL BIIOCKOHAJICHHS JIEKIIMHUX KYypCIB Ta OHOBJICHHS IMKIIIB JabOOpaTOpHUX poOOIT
TUCIUIUIIH «EJeKTpoMexaHIYHl CHUCTEMHU EJIEKTPUYHUX TPAHCHOPTHUX 3aco0IB» 1
«KepyBaHHs TepeTBOPEHHIM €HEPTii B BIIHOBIIOBAHUX JDKEPEaX Ta €IEKTPOMOOIIIX.
[Tomanbire BpoBaHKeHHS pe3yIbTaTiB JUCEPTAIlii pEKOMEHAYETHCS Ha MiAMIPHUEMCTBAX
€JIEKTPOTEXHIYHOTO MPOPLII0 YKpaiHu.

Hucepraiiitna po6ota odopmiieHa BiAMOBIAHO 10 BUMor Hakasy MOH VYkpainu
BiZ 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepikeHHs BUMOT 10 O(OPMIICHHS JUCEPTALIIi.

OnpuiroaHeHHs pe3yJbTaTiB JUCEPTALIIHOI po00TH.

HayxoBi pesynpratu mucepranii BuCBiTIeHI y 13 HaykoBHX myOJiKaiisax
3mo0yBava, cepen sKux: 6 cTaTTel y HayKOBUX BUIAHHSX, BKJIIOYCHHX Ha JaTy
oImyOJIiIKyBaHHS /10 MEpeNliKy HayKOBHX (DaxoBUX BUAAHb YKpaiHH, 3 HUX 3 CTATTI Y
NEepIOJUYHMUX HAyKOBUX BUIAHHIX MPOIHAEKCOBAaHMX Yy 0a3zax HaHMX Scopus Ta
BiJJHECEHUX 10 TPeThoro kBapTwis Q3 BiamorigHo 1o kmacudikamnii SCImago Journal
and Country Rank a6o Journal Citation Reports.

OCHOBHI TEOPETUYHI TIOJIOKEHHS, PE3YJIHTATH 1 BACHOBKU JTUCEPTAIIHHOT poOOTH
JIOTIOB1IANTMCS 1 00rOBOPIOBAJIMCS HA MIKHAPOJHUX HAYKOBO-TEXHIUHUX KOH(PEPEHIIISIX:
IEEE «Electrical Systems for Aircraft, Railway, Ship Propulsion and Road Vehicles &
International Transportation Electrification Conference» ESARS-ITEC (Nottingham,
UK, 2018), IEEE «Problems of Automated Electric Drive. Theory and Practice» PAEP
(Kharkiv, 2020), IEEE «Electronics and Nanotechnology» ELNANO (Kyiv, 2019,
2020), IEEE International Conference «Modern Electrical and Energy Systems» MEES
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(Kremenchuk, 2017, 2019, 2022), IEEE «Energy Smart Systems» ESS (Kyiv, 2020,
2022), IEEE Ukraine Conference «Electrical and Computer Engineering» UKRCON
(Kyiv, 2019, 2021), IEEE KhPI Week on Advanced Technology KhPIWeek (Kharkiv,
2022), Workshop at the School of Engineering, University of Warwick (Coventry, UK,
2019), Workshop «Advanced Control in Power Systems and Drives» (Friedberg,
Germany, 2019), «IIpo6nemn cydacunoi enexrporexHikm» [ICE (Kwuis, 2018, 2020,
2022), «IIpobremMu aBTOMAaTH30BaHOTO eneKTponpuBoay. Teopis 1 mpaktuka» [TAEIT
(Xapkis, 2017), «OntumanbHe kepyBaHHsI enekrpoycraHoBkamu» OKEY (Binnuus,
2022), «EnexkTpomexaHiuHI Ta €HEPreTHUYHI CUCTeMU. METoIu MOJIEeTIOBaHHS Ta
ontumizauii» ESMO  (Kpemenuyk, 2017, 2018), «CyuacHi mnpobiemu
enekTpoeHeprorexHiku ta apromatuku» CIIEA (Kwuis, 2017 — 2023), «[Ipobiemu Ta
MIEPCIIEKTUBU PO3BUTKY EHEPTreTHKHU, EJICKTPOTEXHOJOTiM Ta aBToMatuku B AITK»
ITPEAII (Kuis, 2019), «Monoap B Hayil: JOCTIIXKEHHS, MPOOIEeMH, TMEPCIEKTUBU
(Binauns, 2022), KOHKYpC CTYAEHTCBKMX HAyKOBHUX pOOIT «EneKkTpoTexHika Ta
enexkrpomexanika» ETE (Kam’aHcrke, 2018).

[Ty6mikamii 3100yBaya oQopMJIeHI Ha BHCOKOMY HAayKOBOMY piBHI, OCHOBHI
IOJIO)KEHHSI Ta Pe3yJbTaTH JUCEPTaliiHOI pOOOTH OTpPUMaHI aBTOPOM OCOOHCTO,
NOPYIICHHS TIPUHITUIIIB aKaJeMI4HOi I00pOYeCHOCTI He BUsBIIEHO. OcoOUCTHI BHECOK
3100yBayda 0 BCIX IMyOuiKalii, omyOlIiKOBaHUX y CIIBAaBTOPCTBI HABEJAEHUMN Yy BCTYIII
JUcepTaltii.

Takum 4MHOM, HAyKOB1 pe3yJIbTaTH ONKCAHI B JUCEPTAliiHIA pOOOTI MOBHICTIO
BHCBITJICHI Y HAYKOBUX IMyOIIKalIgIX 3100yBaya.

Hepnosiku Ta 3ayBa:keHHs 10 AMCEePTALIHOI po0OTH.

1. B po06oTi mocTaBieHO /ISl BUPIIISHHS IIICTh 33/1a4 JOCHTIKEeHb, 1110 € 3a0arato s
aucepTaiiil 1okropa (inocodii. 3a3Buyail y quceprailii BUPIIIYETHCS TPU-YOTUPH
3ada4i. binbin parioHaasbHUM Oyj0 O y3arajJibHEHHS JEKIJIBKOX 3B’S3aHUX 3a/1ay
pooOOTH.

2. @opMyIIOBaHHS HAYKOBOTO 3aBJIaHHS Ta METH JUCEpTaIliifHOl poOOTH HE B MOBHIN
MIp CHiBIaIal0Th MK COOOTO.

3. BucsitieHHs KOXKHOI 3a/1a4l TOCHTIKEHHS YITKO HE BIJOOPaKeHO Y 3MICTI POOOTH.
byno 0 gmominmpHMUM Ha3By po3ainy abo MiApO3AUTy AWcepTaiii Ha3BaTh Ta
MIPUCBATUTH BIAMOBIAHIN 3212491 TOCTIKEHHS.

4. 'V BUCHOBKax JucepTallii HE 30BCIM YITKO BIIOOpa)X€HO pe3ybTaTH BUPIIICHHS
KOXHOI 3 3ajad JAOCHKeHHs. BoHU po3mopolieHi cepen BOCBMHU IMYHKTIB
BHUCHOBKIB.

5. ¥V meri poboTH Ta HAyKOBOMY 3aBAaHHI, KpIM MiJABHUILEHHS SIKOCTI KEepyBaHHS,
MIIKPECACHO TPO  MIABUIICHHS  CHEPreTUYHUX  XapPAKTEPUCTUK  TATOBUX
€JIEKTPOMEXaHIYHUX CUCTEM, IPOTE y 3arallbHUX BUCHOBKAX IO 1€ HE 3a3HAUYCHO.
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BBakaro, 110 BHCIIOBIIEHI 3ayBa)K€HHS HE € BU3HAYAJIBHUMHU 1 HE 3MEHIIYIOThH
3arajJbHy HayKOBY HOBH3HY Ta IPAKTHUHY 3HAYMMICTh Pe3yJbTaTiB Ta HE BIUTMBAIOTH Ha
MO3UTHUBHY OIIIHKY JUCEPTaIlIMHOI pOOOTH.

BucHoBok npo aucepraiiiiny pooory.

Braxaro, mo nmucepraiiiiHa poborta 3m00yBada cTymneHs IoKTopa dimocodii
Hikonenka €Brena OmnekciiioBuua Ha TeMy «KepyBaHHSA eNeKTpOMEXaHIYHUMU
CUCTEMaMHU EJIEKTPUYHUX TPAHCHOPTHUX 3aCc00IB 3 TIOPUIHUM aKyMYJISITOPHO-
CYNEpPKOHJICHCATOPHUM JIKEPEJIOM KUBJICHHS» BUKOHAHA Ha BHUCOKOMY HayKOBOMY
P1BHI, HE OPYIIIY€ MPUHIIMIIB aKaAeMIuyHO1 JOOPOUYECHOCTI Ta € 3aKIHUYCHUM HAYKOBUM
JOCIIKEHHSIM, CYKYITHICTh TEOPETUYHUX Ta MPAKTUYHUX PE3YyJIbTATIB SIKOTO PO3B'A3Yy€
HAayKOBE 3aBAaHHS, IO Ma€ ICTOTHE 3HA4YEHHS JUIsl EJIIEKTPUYHOI 1HXEHepil.
Hucepramiitna poOoTa 3a aKTyaJbHICTIO, MPAKTUYHOK IIHHICTIO Ta HAayKOBOIO
HOBHU3HOIO TOBHICTIO BIJIMOBIJIa€ BUMOTaM UYMHHOTO 3aKOHOJABCTBA YKpaiHU, MIO
nependaderni B mm.6-9 «llopsiaky mpuUCyIKeHHS cTymeHs nokropa ¢imocodii Ta
CKacyBaHHS pILIEHHS Pa30BOi CIEL1ali30BaHOI BUEHOI pajyl 3akijady BHIIOi OCBITH,
HAyKOBOi YCTaHOBU MPO MPUCYJKEHHS CTyNHEHs J0KTopa (iaocodii», 3aTBEpIHKEHOTO
[TocTanoBoro Kabinery MinicTpiB Ykpainu Bix 12 ciuns 2022 p. Ne 44,

3n00yBau Hikonenko €Bren OeKCIHOBUY 3aCIIyTOBYE HA MPUCYIKEHHS CTYTICHS
noktopa (dinocodii B ramysi 3HaHb l4—«EnekTpuuHa 1HXEHEpis» 3a CHeliaJbHICTIO
141—-«EnexkTpoeHeprerrka, eIeKTPOTEXHIKA Ta eJIEKTPOMEXaHIKa»

Penensenr:
3aBiyBa4  Kaeapud  TEOPETHYHOI
CIIEKTPOTEXHIKH HaitionansHoro

TEXHIYHOrO  yHiBepcuteTy YKpaiHH
«KWIBCbKUH MONITEXHIYHUH HCTHTYT

imeni Irops  Cikopcbkoro», m0KkTOp

TEXHIYHHUX HayK, npodecop =
ianucrp._

Mukoga O6THROBEPXOB

M.H. « U2y A0 2023 poky




