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KaHIuIaTa TEXHIYHUX HayK, JOIeHTa, ToLeHTa Kadheapy KOMIT FOTEpHOL

IHKeHepii Ta eJTeKTpoMeXaHiKu
KHiBCEKOro HaIllOHAIBHOIO YHiBEPCUTETY TEXHOJIOTIH Ta qu3aiHy
Csitnanu AzatoniiBau JEMIIIIOHKOBOI
Ha aucepraniiny po6oty Kpyrisika ['ennanis BitanitioBuua Ha TeMy:
«[1igBUILEHHS PiBHS CHIOXXUBAaHHS (DOTOENEKTPHUUHOI eHepril B cUCTeMI
€JIEKTPOXKUBIIEHHS JIOKAJIBHOTO 00’ €KTY»,
II0JaHy Ha 3000yTTs CTyIeHs nokTopa diocodii
3a crienianpHicTio 141 «EnexTpoeHepreTrka, eNeKTpOTEXHIKA Ta

eJIEKTpPOMEXaHIKay

AKTyaJIbHiCTh TEMH JHCEPTAIil.

Illupoke BHUKOPUCTAaHHSA (OTOCIEKTPUIHUX CHCTEM € 3arajbHOCBITOBHM
TPEHIOM DPO3BUTKY €HEPIeTHKH. Ajle IpU L[bOMy BUHHKA€E LiJa HH3Ka IPOOIEM,
IOB'SI3aHUX 13 HEPIBHOMIPHICTIO HAIXOMKEHHsS e€Heprii Ta 3a0e3leueHHsM il
BUKOpHCTaHHA. ToMy Cy4acHOIO TEHHAEHILIE€I0 € CIIOXKWBAHHS eHeprii Ha Micli
reHepallii 3a MiHIMaJIbHOTO eKCIopTy eHeprii. Ile cTocyerhes 1 TOKaIbHUX 00 €KTIB
IIPUBATHOIO CEKTOPY M€ PO3MOBCIOMKEHO TiOpUIHI (DOTOENEKTPUYHI CHCTEMH 3
HAKONMYyBayaMH €JIEKTPOEHEprii Ta MIAKIIOYEHHAM OO0 pO3MOIiNBY0l Mepexi
3MiHHOTO cTpyMy. E(DeKTUBHICTh BUKOPHCTAHHS LIUX CHCTEM 3a3BHYail OB’ I3YIOTh 3
BU3HAUEHHAM IIapaMeTpiB Ta YNpPaBIiHHAM CHEPreTHYHUMH IIPOIECAMHM, IO
3abe3redye MaKCUMaJbHE CIOXHMBAaHHS €HEpril 3i 3MEHIINEHHSIM CIIOKHBAHHS 3
Mepexi. 3a LbOro MEepCHeKTUBHUM BUIVISAAA€ BHKOPUCTAHHS YIPaBIiHHA 32
IIPOTHO30M.

ViockoHalleHHS ()OTOENEKTPHUYHMX CHCTEM CTOCYEThCS  3a0e3leueHHs
MaKCHMaJIBHOTO CIIOKMBAHHS €Heprii 3a BUKOPUCTAHHS IPOTHO3Y (OTOETEKTPUIHOL
reHepallii Ta ynpaBliHHS IIOIHTOM 3 BpaxXyBaHHSM Tapudikarlii ommat. 3a Iboro
BOXJIMBUM € 3a0e3led4eHHs] MaKCHMAaJbHOI INPOAYKTUBHOCTI (POTOENEKTPHYHOIO
MacuBy B yMOBax 3aTiHeHHA. J[ms po3poOKM Ta [OOCHIMKEHHS CHCTEM 3
BIJHOBIIOBAJBHAMH JKEPENaMHU €Heprii MOIMIUPEeHO MPaKTHKOI € BUKOPHCTAHHS
MaTEeMaTHYHOTO MOJICITIOBAHHS.

Taxkum uymHOM, TeMa nucepTamiiHoi pobotu Kpyrmska Iemmamis
BiranilioBr4a, 0 MIPHUCBIYEHA [TOKPAIEHHIO TIOKA3HUKIB CUCTEM eJIEKTPOKUBICHHS
3 BIIHOBIIIOBAJIBHUMH JKEpETIaMU €Hepril, € aKTyaIbHOIO.

Oninka oOOIpyHTOBAHOCTI HAYKOBHX Ppe3yJbTaTiB aucepramii, ix
JOCTOBIPHOCTI TA HOBU3HH.

HaykoBa HOBHM3Ha pe3ynbTaTiB AUCEPTAIIHOTO MOCTIIKEHHS IIOJATaE B
HACTYIIHOMY: ,
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1. 3anporoHOBaHO MOAENs pPYXy CMyTrd YacTKOBOTO  3aTiHEHHS
(bOTOENEKTPUIHOTO MACHUBY 3 YpaxyBaHHSIM HaNpsIMKY Ta IIBUIKOCTI pyXy Xmap 3a
BUKOPHUCTAHHS ITOKaIpOBUX INAOJIOHIB 3aTiHEHHS 3 IXHBOIO IHTEPIIOJALIEI0, IO
ITiIBUIITY€ TOYHICTh MOJETFOBAHHS 3MIiHU paiarii [Jis eJIeMeHTIB MacHBy.

2. BcraHOBNIEHO, IO IIBHIKICTH PyXy CMYyTM 3aTiHEHHS He BIUIMBaE Ha
€HEePreTUYHY MPOIYKTHBHICTE (POTOETIEKTPUIHOTO MACHBY, IIIO JO3BOJISE TOMIUPUTH
OTpUMaHi peKOMeHaIli 1 Ha CTaTUYHI peXXUMHU 3aTiHEHHS.

3. YIOCKOHAJICHO MaTeMaTH4YHYy MOJeNh (OTOCTIEKTPHUYHOTO MACHUBY IS
MOCIIKEHHST Pi3HUX Horo KoHirypamiii B mpoleci pyxy CMyrd 3aTiHEeHHS 3a
paxyHOK MpOorpaMHOi 0OpOOKH JaHUX 3 BU3HAUEHHSIM TPaeKkTopii pyXy IN1obasbHOTrO
MaKCHUMyMy IOTYKHOCTI, III0 JO3BOJISIE BU3HAUUTH €HEPIeTUYHI XapaKTePUCTHKHU Ta
MOJKIIHBOCTI BiJICT€KEHHS MaKCHMyMy ITOTY>KHOCTI.

4. OTpuMaB pO3BUTOK BapiaHT yHPaBIiHHSA (POTOENEKTPUUHOIO CHUCTEMOIO 3
IepeMHUKaHHsIM HaBaHTaXXEHHS N0 Mepeki Ha BHU3HAUEHHWX IHTepBajax dacy Ta
3MIiHOIO aNrOpUTMYy 3a IPOTCHO30M, IO 332 paxyHOK 3MEHIIEHHS IiKOBOTO IIOIMHUTY
3abe3rneyye MOXKIJIMBICTh 3HIDKEHHS BUTpAT Ha eJEKTPOSHEPTiIo 3a TPU30HHOI
tapudikamii. BBeneHHS penelHOro peryaroBaHHS IOTYXXHOCTI (OTOEIeKTPUIHOI
Oarapei 3a BimcyTHOCTI perymoBaHHsS B MPPT-konTposnepi 3abesmedye OamaHc
eHepril B pa3i HaIJIUIIIKOBOI I'eHepartii.

5. OTpuMaB pPO3BHTOK METOH EKCIIEPUMEHTAIBHUX TOCIiHKEHb Yy J000BOMY
MUK 3ac00iB yIpaBIiHHSA (OTOENEKTPUYHUMU CHCTEMaMH 3 BHKOPUCTAHHSIM
IIPOTPaMHO KEPOBaHUX eMyJisiTopa (OTOeNeKTpUdYHOi OaTapel Ta HaBaHTa)KEHHS 3
MacITa0yBaHHSIM 32 TOTY)XHICTIO Ta B dHaci. l[le mopsm 3 TpHCKOPEHHSIM
EKCIIEPUMEHTY J03BOJISIE OLIIHIOBATH €(PEKTUBHICTh BUITPOOYBAHUX CHUCTEM 3a Pi3HHX
CIIiBBiTHOIIIEHB MTApaMETPiB CUCTEM 1 KOPUTYBATH aJITOPUTMH QYHKIIOHYBaHHS.

6. Orpumana pPO3BUTOK CTPYyKTypa MoOzelli (OTOEeNeKTpUYHOrO0 MAacHBy 3
BUKOpPHCTaHHAM HaOoOpiB 11abJOHIB 3aTiHEHHs, IO [O3BOJISIE JOCTiIKyBaTH
e€HEepreTHYHI MTOKA3HUKHU ISl PI3HUX HAIPSMIB Ta IIBUAKOCTI PyXy CMYTH 3aTiHEHHS.

7. OtrpuMaB pPO3BUTOK NPUHIHUI (GOpMyBaHHS KOHGDIrypamiii MacuBiB
(GOTOCNEKTPUIHUX TaHeNeH I Pi3HUX MOTYXKHOCTEH (POTOSNEKTPUIHIX CHCTEM 3
OoOMeXeHHSM KUIBKOCTI PSIiB Ta KITBKOCTI TaHeled B psAOKY, IO TO3BOJISIE
i IBUIIUTH TIPOLYKTHUBHICTh MAaCUBY HE3aJIE)KHO BiJl HAPSMY PyXy CMYTH 3aTiHEHHS
0e3 MiABHINEHHS BHUMOT IO AQJITOPHTMY BIJICTE)XXEHHS TOYKH MaKCHMAalIbHOI
ITOTYKHOCTI.

JlocTOBIpHICTE Ta OOIPYHTOBaHICTH OTPUMAHUX HAYKOBHUX pe3YJIbTATiB
3a0e3Meuy€eThCsl BUKOPUCTAHHSIM METOMIB aHalli3y eJeKTPUYHUX KiJl, pe3ylbTaTaMu
eKCIIepUMEHTaJIbHUX NOCIIIKeHb, NpOBeeHNX B cepemoBuimi Matlab Simulink.
[TutanHs pearnizanii 6a3yBajioch Ha BiIOMHX CTPYKTypaX YIPaBIiHHS Ta PilllEHHIX
KoMepIliiiHux 1HBepTopiB. OCHOBHI HAyKOBI pe3ylbTaTd IIOAO peajizaril
yIIpaBIIiHHS €HEeProCIIOXXUBAHHIM i OKpiTUIeHi eKCIIEpPUMEHTATFHIMHI
TOCITIKEHHSIMU Ta BUMIPOOYBaHHSIMU.



HaykoBi mocitimkenss Oy BUKOHaH] 3100yBaueM Ha Kadeapi KOMII FOTEPHOL
imkeHepii Ta enekrpoMexaHiku KwWiBCHKOrO HaliOHAJIBHOIO  YHIBEPCHTETY
TeXHONIOTIM Ta Am3aiiHy. Marepiamu poOOTH BHKOPHCTAHO IIifi 4ac BHUKOHAHHSA
HAayKOBO-JOCHIHMX  pobiT:  mepGropkeTHO!  HAyKOBO-ZOCHIAHOI  poborH
«P03pOOIEHHS CHCTEMH €Heproe(eKTHBHOIO YIPABIiHHA MiKPOEHEPreTHIHHMHU
MepeaMH  JIOKAJIBHUX O00’€KTiB ¢ TpaJuLiMHMMH Ta IOHOBJIIOBAIBHUMHU
mxepenamm» (Ne mepixkpericrpanii 0118U000232); HaykoBo-mOCHigHOI poboTH 32
norosopom Ne J13/92-2019 «Po3pobieHHS NpOrpaMHO-TEXHIYHOTO KOMILIEKCY
YIPABIiHHS €JEKTPOCIIOKUBAHHAM y CHCT€Max €HEPrOMEHEKMEHTY JIOKAIbHUX
06’exTiB» (Ne meprxpeectpartii 0119U103640).

OTxe, IOCTaBjeHe B AWCEPTAIliifHii poOOTI HayKOBO-IIPAKTHYHE 3aBIAHHI
MiBHUINEHHS DPiBHS CIIOKMBAaHHSI (DOTOSNEKTPUYHOI €Heprii 3 YNpaBIiHHAM 32
IIPOTHO30M TeHepanil (HOTOSNeKTPHIHOI eHeprii Ta B yMOBaX 4acTKOBOTO 3aTiHEHHS
€ BHUpilIeHHM, a 3100yBad IOBHOIO MipOIO OBOJOJIIB METOJOJOTICI0 HayKOBOI
TiSUTBHOCTI.

Ouinka 3MicTy aucepTamii, Ti 3aBeplIeHicTh Ta AOTPHMAHHS NPHHIMIIB
aKkaJeMiuHol 100poUYecHOCTI.

3a cBOIM 3MicTOM AmcepTaliiina pobora 3m00yBada Kpyrisaka I'. B. nosHicTio
BiNTIOBiZa€e OCBITHBO-HAYKOBIiM mporpami creuiagbHOCTI 141 «EneKkTpoeHepreTHKa,
eJeKTPOTEXHIKA Ta elleKTpoMexaHikay (cepTudikaT NIpo aKpeOMTAIlil0 OCBITHHOI
nporpamu Ne 4576 Bix 02.06.2023).

Huceprarilina po0OTa € 3aBEpILICHOI0 HAyKOBOIO MpALEI0 3a HAasBHOCTI
ocobmcTOoro BHECKYy 3100yBada y HaykoBui HampsM «EHepretwka Ta
eHeproeeKTUBHICTHY.

AHami3 3BiTy NMOmIGHOCTI IMOJO pe3yNbTATiB IEPEeBIPKH TEKCTy AUCEpTalii
703BOJIIE 3pOOMTH BUCHOBOK IIpO Te, L0 AucepTariiiHa pobora Kpyrisaka I'ennanis
BiTaniiffoBuua € pe3ysibTaTOM CaMOCTIMHHMX IOCIHIDKeHb 3700yBada 1 HE MICTHTH
eneMeHTiB (Qanbcudikanii, KoMmimimii, ¢abpukalii, mariaTy Ta 3al03HYeHb.
BuxopucTadi izel, pe3yabTaTy i TeKCTH IHIINX aBTOPiB MAIOTh HANEXHi MOCHIIAHHS
Ha BIJIIOBigHE IKEPEINO.

MoBa Ta CTH/Ib BHKJIaIeHHS pe3yabTaTiB.

Iuceprariifina po6oTa HamwcaHa YKPaiHCBKOIO MOBOIO 3 BHKOPHUCTAHHSIM
3araJbHONPUIHATOI CyJ4acHO! HaykoBoi TepMiHomorii. 3MicT mucepTamii € mobpe
CTPYKTYpOBaHHM Ta IIJTICHIM, po0OTa BiINOBiAa€ TeMi JOCIiIKEHb.

JlucepTallis CKIANaEThCs 3 BCTYILy, YOTHPHOX DO3/LIiB, BHCHOBKIB, CIIHCKY
niTeparypu i3 179 HailiMeHyBaHb Ta 4 HOmaTKiB. 3arambHui obcar mucepramii 209
CTOPIHOK.

V BCTymi HaBemeHO aKTyaJbHICTh TEMH AWCEpTalliiHOI poOOTH, IMOCTABICHO
METY Ta 3a7a4i JOCNiPKeHHS, HaBeIeHO IPaKTH4YHy Ta HAyKOBY HOBU3HY OTPHMAaHUX



pesynbTariB. Takox HaBeleHO OCHOBHY iHdoOpMarliro npo mybiikamii Ta anpobaiito
pe3ynbTaTiB AUCEPTAIliitHOI pOOOTH.

Y nmepmomy po3gimi poOOTH IPOBEeIEHO aHali3 iCHyIOYMX pillleHb Ta
po3poOOoK TiOpUAHUX (OTOSNEKTPUYHHMX CHUCTEM. 1I0Ka3aHO, IO BIOCKOHAJEHHS
(GOTOENneKTpUYHMX  CTaHNi#l  CTOCYeTBCSA MiABHMINEHHS piBHA  CIOXKUBAHHS
(oToenexkTpruHOi eHeprii Ha BnacHi moTpe6u. IlepcreKTUBHI PillleHHS CTOCYIOTHCS
YIPABJiHHS €HEPrOCIOXUBAaHHAM 3 BHKOPHUCTAHHSM IIPOrHO3y. IIpoaHali3oBaHO
(yHKIIOHATBEHI MOYKIIMBOCTI KOMEpIIHHIX TiGpUIHMX IHBEPTOPIB Ta OGIPYHTOBAHO
JOLINBHICTE PO3POOKHM IONATKOBUX IIPOrPaMHO-TEXHIYHHX KOMIUIEKCIB I
IHTETIeKTYaJIbHOT'O YIIPABIiHHS [IOIIATOM.

[TokasaHo, 0 s HepeBipKUd e(QeKTUBHOCTI alrOpUTMIB yHpaBIiHHA Ha
cTajii po3poOKM amapaTHUX i NMPOTpaMHUX pilleHb IOLIIBHAM € 3aCTOCYBaHHS
HaIliBIPOBITHUKOBHUX eMYJISATOPIB TUTST PO3IMIUPEHHS MOJKJIMBOCTEH
eKCIIePUMEHTAIBHUX JOCIIKEHD IIPOrPaMHO-TEXHIYHOTO KOMILIEKCY.

BinzHaueHo Ba OCHOBHHUX IUISXHM MiHIMi3allii BINIMBY YaCTKOBOTO 3aTiHEHHS
Ha CHEPreTHYHY MPOAYKTUBHICTh (DOTOSNEKTPUYHOTO MACHBY: BIOCKOHAJICHHS
MPPT-koutposnepis Ta pexonoirypamnii Macusis. JociimKeHHS 9acTo 6a3y0ThCs Ha
CIIPOICHUX CTATUYHHX CIEHAPiAX 3 HENOBHUM BPaxXyBaHHSM pealbHOi (i3MKH Ta
pyXy TiHi. BUKOHAHO aHalli3 METOiB MaTEMaTHYHOrO MOJETIOBAHHA B CEPEIOBHII
MATLAB/Simulink Ta 3aco6iB eKcIeprMeHTaNBHOI MepeBipKH 3 BHKOPHCTAHHSIM
eMyJIATOPiB COHSYHUX OaTapeii.

Ha OCHOBI KpUTHUYHOIO OIJIARYy JiTeparypd c(hOPMYIbOBAHO 3aBIAHHS
poborw.

Y Opyromy posmiii  pOSINISHYTO aiUTOPUTMH Ta 3aCO0M  YIpPaBITiHHS
CHEPrOCIIOKMBAHHAM JIOKAJIBHOTO 00’€KTa 3 (DOTOETEKTPUYHOIO CHCTEMOIO Ta
aKyMyJIATODHAM HaKONKYyBaYeéM HA OCHOBi IIPOTHO3y COHSYHOI TreHeparil.
OOrpyHTOBaHO Ta peaTi30BaHO ANTOPUTMHU (DYHKIIOHYBAaHHS IPOrPAMHO-TEXHIYHOTO
KOMIUIEKCY CIUIBHO 3i CTaHAAPTHHUM TiOPUIHEM IHBEPTOPOM B YMOBaX TPH3OHHOI
Tapu¢ikanii. 3alpOrNOHOBaHi CIeHapil IPOTHO3HOTO YNpPABIiHHS Ta BHGOPY
napaMeTpiB HaBaHTKEHHS [O3BOJIAIOTH 3HU3UTH BUTPATH HA eNeKTpPOEeHeprifo i
TiBUIIMTA  €HEProe()eKTUBHICTE JIOKAIBHUX 00 €KTiB 3  ()OTOENeKTPHIHUMA
cucreMaMy. 30KpeMa, 3 BHKOPHCTaHHAM TiOpUIHEX IHBEpTOpiB 6€3 pexuMmy
napayienbHol poOOTH 3 Mepexero.

O6rpyHTOBaHO cCueHapii ympaBimiHHS Ta BHOIp peKOMEeHTOBAaHOTO rpadika
HaBaHTAXEHHs 3TiIHO IPOTHO3Y, SKHH mMependavac Mmepepos3NOofil CIOXHBAHHS B
MepeAmiKoBl TOAMHM JUIl MAKCHMalIbHOTO 3apsiy aKyMyJATOpHOI —GaTtape.
PO3ITIIHYTO MOKIIMBICTB 3aCTOCYBaHHS PENeHHOrO pEryJIOBaHHS MOTYXKHOCTI
(oromanened mnsa 3abe3medeHHs OGallaHCy eHeprii B peXHMaxX HaUTHIIKOBOI
refepaiii. BuKOHAaHO iMiTamifiHe MOIEIIOBAHHS EHEPreTHYHMX MpPOLECIB y
cepenosumi MATLAB/Simulink, mo ninTBepamio edhekTUBHICT 3aIpOIIOHOBAHIX
pilleHb. 3 ypaXyBaHHAM OTPUMAaHHX pE3yJbTaTiB PO3POOICHO CTPYKTYpy



IPOrpaMHO-TEXHIYHOTO KOMILIEKCy Ha 0asi Mikpokontposnepis ATmega Ta
ESP8266, iHTerpoBaHOTO 3 BEG-peCcypcamMu sl OTPUMaHHS METEOIPOTHO3IB.

PesynpTaTH MiATBEP/DKYIOTh, IO IPOTHO3HE YIPABIiHHS 3abe3medye
MO>KJIMBICTD 3HUYKEHHS BUTPAT Ha eleKTpoeHeprito 10 29% Ta Clpuse MOI0BKEHHIO
TepMiHy eKCILTyaTalii akyMyJIaTopiB

Tperiii po3mij npucBsueHNil BU3HAYEHHIO KOHQIrypauiil (poToeneKTpuIHIX
MacHBiB, 3a MiHIMaJBHOTO BIUIHBY YAacTKOBOI'O 3aTIHEHHS Ha EHEPreTHYHY
IPOAYKTHBHICTE. OOIpYHTOBAaHO METONHMKY MOJENIOBAHHSA JUHAMIKH DYyXy
XMapHOCTI 3 ypaxyBaHHSIM yMOB KHiBCHKOTO perioHy BJiTKy. PospoGneHo mudposi
abJIOHH, IO OIKCYIOTH T€OMETPil0 3aTiHeHHs I Pi3HMMH KyTaMH JO (pOHTY
MAacCHBY, i3 3aCTOCYBaHHAM [ aycOBOro 3riaKyBaHHs.

3aIpONOHOBAHO KOMIUIEKCHY MAaTeMaTH4IHy MOJENb (OTOCNCKTPHIHOTO
macuBy B cepenobunti MATLAB/Simulink 3 Mexani3MoM mapanensHuX 00YHCIICHb
Ha simpax mpolecopa. Lle 3aesmedye MOXIHBICTh IPOBEJEHHS aHANi3y BEIHKHX
MACHBIB [AaHHX Ta OI[HKA OWHaMIKHM 3MIHA €HEPreTHYHHX XapaKTePHCTUK
doToeneKTprUHEX MacuBiB. PO3ITISHYTO BIUIMB Pi3HUX KOH(QIryparii 3’eqHaHb Ha
GHEpreTHYHi IIOKa3HUKH Ta TPAEKTOpil pyXy TOYOK IIOOAIBHOrO MaKCHMyMy
IOTYXHOCT], IO € KPUTHYHO Ba)KIUBHUM JUIs KopekTHOT po6oTr MPPT-koHTpOIIEepiB
KOMepIiffHIX iHBepTOpiB. J0BEeNEHO, MO IIBHAKICTh MEPEMIlIEHHs TIHBOBOI CMYTH
He YHHHUTD CyTTEBOTO BIUIUBY Ha CyMapHY FeHepallilo eHepril.

3a pe3ynpTaTaMH MOJENIOBaHHSI CGHOPMYIHOBaHi peKOMeHZIalii Iox0
3’¢HAHb MaHeseil B MacuBi 3a1yd MiHiMisalii BIUIMBY 3aTiHEHHS HA €HEpreTHYHi
IIOKa3HUKH.

3aIpOIIOHOBAHO BapiaHTU [BO- Ta TPUPSIHMX TONOJIOTIH MAaCHBIB U CHCTEM
noryxHictio 3 — 10 xBrt. IlokasaHo, 110 BIPOBaIKCHHSI PEKOMEHIOBAHHUX CXEM
3’¢IHaHb JHO3BOJILE 3HU3UTH Hey3romkeHi BTpat mo 20,2% Ta IiABUIIUTHA daktop
samoBHenHs Ha 9,9%. IlpupicT cymapHoi reHepauil eHeprii cTaHOBUTH 10 8%
TTOPiBHSHO 3i CTaHJAPTHAMHY KIACHYHUMHE HapaneNbHO-TIOCIIIOBHAMY MaCHBaMH.

Y d4erBepromMy po3diMi HaBEIEHO PpE3yJbTaTH CKCIEPHMEHTaTbHUX
NOCITi/UKEHh Ta IIPaKTHYHOI peaizauii po3pOONEHHX aJrOpPUTMIB YIPaBIiHHS
dortoenexkTpuuEEMHU cucTeMamu. OOGIPYHTOBAaHO CTPYKTYPY eKCIIEPUMEHTAIIbHOT
YCTaHOBKH, IO 6a3yeThCsl Ha BUKOPUCTaHHI CTAHAAPTHOTO ribpUIHUX iHBEpTOpa Ta
HAIIIBIIPOBITHAKOBOrO eMyisitopa (oToenekTpudHoi OaTtapei 3 IPOrpaMHHM
kepyBaHHsM. 1le 03BOJSE IIPOBOIUTH BUIPOOYBaHHS B PEalbHOMY 4aci 3a pi3HHX
clieHapiiB reHeparlii Ta HaBaHTaKEHHS.

PO3BHHYTO METOJ EKCIIEpPUMEHTAIBHUX AOCIiIKEHb y MO0OBOMY LHKI 3
MOYUTHBICTIO MacINTaOyBaHHA 3a MOTYXHICTIO Ta dacoM. lle Hagae MOXIHMBICTH
OLiHIOBaHHSI e(peKTUBHOCTI 3alpONOHOBAHUX DilleHb 3a Pi3HUX CIHiBBIIHOIIEHB
IIapaMeTpiB CHCTEMH Ta KOpEeryBaHHS aIrOpUTMiB QYyHKIIOHYBaHHS Ha allapaTHOMY
piBHi. P0o3po6IIeHO CTPYKTYpy Ta CXeMHi pillleHHs MO0 peaiisauil MporpamMHo-
TEeXHIYHOTO KOMIUIEKCY YIPABIiHHS €HEpPrOCIOXUBAaHHAM, SKHH € CyMiCHUM i3
KOMEPIifHUMH iHBEPTOpaMH Ta IHTerpyeThcs 3 BiIKpUTHMHU BeO-pecypcamu I



OTPUMaHHS TPOTHO3iB reHepanii. Iloka3aHo pe3yjbTaTH TeCTyBaHHS JOCITiTHOTO
3paska KOMIUIEKCY, B XOHi SKHX MIATBEPIXKEHO HOro (yHKIiOHAIBLHY
TIPaNe31aTHICTh BiAOBITHO 1O YMOB IIPOBEAEHHS BUIIPOOYBaHb.

Pesynbrati BUNPOOyBaHb MiATBEPIKYIOTH aIeKBATHICTH PO3POOIEHUX
MaTeMaTHYHUX MOJENeH Ta BUCOKY €(eKTHBHICTh aJrOpUTMIB IIPOTHO3HOTO
YOPaBIiHHS, IO PpO3LMIHMPIOE YMOBH Ui  NPAKTHYHOIO  BIIPOBAKEHHS
IHTEeNeKTyalIbHUX CHCTeM eHepro3abe3nedeHHs JTOKATbHIX 00’ €KTiB.

Hucepraniina po6ora odopmieHa BimmoOBiZHO n0 BuUMOr Hakasy MOH
Yxpainu Big 12 ciung 2017 p. Ne 40 «IIpo 3aTBepmKeHHS BUMOT 10 OhOPMICHHS
TUCEPTAIIii».

OnpuirogaenHst pe3yJbTaTiB qucepTaniinoi po6oTH.

HaykoBi pe3ynpTaTé aucepTamil BHCBITIIEHI y 6 HayKOBHX MyOmiKalisx
3n00yBaya, cepel AKWUX: 4 CTAaTTi y HayKoBHX ()aXOBHX BHIAHHAX, 2 CTAaTTi y
BHIAHHSX, [0 BXOISATH [0 MDKHApOJHHUX HayKO-MeTpHYHUX 6a3 Scopus Ta/a6o Web
of Science Core Collection.

Taxox pesynpTaTd mucepranii Oynu ampoGoBaHi Ha 5 HayKOBHX (aXOBHX
KOH(EpPEHIIisIX.

Y HaykoBuX my0imikanisax 3100yBada sIKiCHO Ta Ha BUCOKOMY HayKOBOMY piBHI
BUCBITJIEH] pe3yJibTaTd Horo pgucepramiiffHoro mocmimkenHs. IlopylieHb mpaBui
aKaleMiyHoi MOOPOYECHOCTi Ta HASBHOCTI 3alMO3WYeHb B JAHMX IyONiKalisx He
BUSIBIIEHO.

Takum 49uWHOM, HAyKOBi pe3yldbTaTH ONHKCAaHI B [AWCepTaliiiHii po6oTi
TIOBHICTIO BHCBITJIEHI Y HAyKOBHX ITyOIiKalisx 3100yBaya.

Henoniku Ta 3ayBaskeHHS 10 JHCEPTALiitHOT po6GoTH.
€ ps/ 3ayBaXKeHb IOAO0 [IOJAaHHS PE3YIbTaTiB B pOOOTI:

1. He posumdposano nosnagerss DoD (27 ctop.), SoC (ctop.29)

2. Ctop. 53 - Hemae Bu3zHaueHHS Afsg.

3.He Baano posnoninenHs puc.3.1 Ha 1Ba 3 IPOJOBKEHHAM.

4. Ha crop.72 «[Ins oTpuMaHHA MaKCHMAIILHO MOXIIMBOI TIOTYKHOCTI reHeparii
Ppyy=10400 Bt ckxmameno 12 moxiwuBux koH(pirypamiii ®EM 3 16 ®EIl». V
BHCHOBKaX Ha CTOp.123 «mis TpupspHumx KoHGirypauiit (Bim 2x4 mo 3x8), saxi
OXOILTIOKOTE Miama3oH IoTyxkHocTel 3-10 kBt». Konmdirypamis 3x8 mae 24 ®FI],
gomy 10 kB1?

5. Ha crop.109 na puc.3.22 BimcyTHi Bici, IO YCKIaIHIOE CHOpHUHMAaHHS
KUTBKICHUX TTOKa3HHUKIB.

6. Tabnuus 3.5 3aHanToO neTamizoBaHA I BCix KOH(irypamiil — mopedmimre
Oyso 6 HaBeCTH IMOKA3HUKY UL HAHKpPAIoro Ta Hairipioro BapiaHTiB.

BBakaro, 110 BUCIIOBJIEHI 3ayBa)KeHHS HE € BH3HAYAIBHUMHM i He 3MEHIIYIOTb
3arajibHy HayKOBY HOBH3HY Ta IIPAKTUYHY 3HAYUMICTh PE3YJIbTATIB Ta HE BILIUBAIOTH
Ha [IO3UTHBHY OLIIHKY IUCepTaIiifHOl po6OTH.



BucHoBoK npo guceprauiiiny poGoTy.

Beaxaro, mo nucepramiiina po6ora 3m06yBada cTymeHs JokTopa (inocodii
Kpyrnaka T'emmaznis Biranmiifouua ma Temy «IlimBurmeHss PIBHS CHOXXHBAaHHS
QoToenekTpuyHOi eHeprii B cucTeMi €JICKTPOXXUBIICHHS JIOKAIBHOTO 00’ €KTy»
BHKOHaHa Ha BHCOKOMY HAayKOBOMY DiBHi, He IIOPYLIye HPHHLHUIIB aKameMigHol
noOpoYecHOCTI Ta € 3aKkiHYeHUM HAayKOBUM  JOCJI/UKEHHSIM, CYKYIHICTBh
TEOPETUYHUX Ta NPaKTUYHHX PE3YJbTATiB AKOTO PO3B'S3ye HAYKOBE 3aBIAHHS, IO
Ma€ iCTOTHE 3HAYEHHS I ramysi 14 «Enextpudna imKeHepisy. Jluceprariiina
po6oTa 3a aKTyaJbHICTIO, IPaKTUYHOIO IIHHICTIO Ta HayKOBOIO HOBU3HOIO ITOBHICTIO
BIJIMIOBiZa€ BUMOTraM YHHHOTO 3aKOHOABCTBAa YKpaiHH, IO IependadeHi B m. 6—9
«IlopsinKy TPHCYIXKEHHS CTyIEHS NOKTOpa dimocodii Ta ckacysaHHA pimrenHs
pa3oBoi crerniani3oBanoi BUeHOI paiu 3akmagy BHINOi OCBITH, HayKOBOI YCTaHOBH
PO IPHUCYJDKCHHs CTyNEHsA IOKTopa ¢inmocodii», 3aTBepmukeHoro II0cTaHOBOO
Kab6inety MiHictpiB Ykpainu Bix 12 ciums 2022 p- Ne 44,

3mob6ysau Kpyrmska Iennaniit BitamiiioBuu 3aCITyroBy€ Ha HPUCYIKEHHS
CTyneHs nokrtopa ¢inocodii B ramysi 3mamp 14 «EnexTprdHa iHXeHepis» 3a
crenianeHicTio 141 «EnekTpoenepreTuxa, eJICKTPOTEXHIKA Ta eJIEKTPOMEXAHIKa.

Penensenr:

Houent xadenpu koM I0TepHoi imKeHepil Ta €JIEKTPOMEXaHIKH
KuiBCcbKOro HallioHaIBHOTO yHIBEPCHTETY TEXHONOTIH Ta I3aiHy,

K.T.H., JTOIL. ﬂﬂf?‘a(a’f Cgitnana JEMIIIIOHKOBA
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