PEIEH3IA
KaHAWJaTa TEXHIYHUX HayK, JOIECHTA,

3aBifyBauda Kadeapu KOMII IOTEpPHOI iHKEHEpil Ta eleKTpOMEXaHiKU
KuiBChKOro HaIiOHAIBHOTO YHIBEPCUTETY TEXHOJIOTIH Ta Iu3aiiHy
Hmutpa Bononumuporuua CTAIIEHKO
Ha qucepraniiiny po6oty Kpyruska ['ennanig BitanilioBuua Ha Temy:
«[ligBUIIEHHS PIBHA CIOXWUBaHHS (OTOETEKTPHUYHOL EHEPTil B cUCTEMI
€JIEKTPOKUBIICHHS TIOKAIBHOTO 00’ €KTY,
IIOJIaHy Ha 3100yTTS CTyneHs AoKTopa (inocodii
3a crenianpHicTio 141 «EnexTpoeHepreTrka, eIeKTpoTeEXHIKa Ta
EJIEKTPOMEXAHIKaY

AKTyaJIbHICTh TeMH AUCepTAaLil.

BimHoBimoBaNnbHI JpKepena eHeprii 0araTo B 4YOMY BH3HA4YalOTh MaiOyTHE
CHEPreTUKH Ta 3a0€3MeuyloTh CTaluil PO3BUTOK JtoAcTBA. OJHAaK OYEBHAHI i
pobJeMH Y BUKOPUCTAHHI (DOTOENEKTPUYHUX CUCTEM, MOB'sI3aH1 3 HEPIBHOMIPHICTIO
reHepailii enekrpoeHeprii. OkpemuM OJOKOM CTOSTh MUTAHHA 3aCTOCYBaHH:I
dOTOENEKTPUYHUX CUCTEM I 3a0€3MEUEHHs BIACHUX NOTPED JIOKAJIBHUX 00'€KTIB,
KOJIM T€HEepallisi eIEKTPOCHEPTIT B MEpPEXy HE TependadeHa.

[MutaHHsS yYAOCKOHAIEHHS (POTOETEKTPUYHOI CHCTEMH BIAHOCUTBCA IO
BUPIIIIEHHS KOMIUIEKCY 3a/ad. [IuTaHHs ympaBiliHHA OB’ A3aHl 3 BUKOPHCTAHHAM
TPOTHO3Y ¢>0ToeneKTpp1qH01 reHepaiiii 3 3a0e3MeYeHHIM PIBHOMIPHOCTI CIIOKUBaHHS
SHeprii 3 Mepexi 31 3HIKEHHSIM IMiKOBOTO MOMUTY, MaKCUMAILHOTO BUKOPUCTAHHS
(bOTOETEKTPHYHOI €Heprii Ha CIOXHBaHHA. B yMOBaxX MOJIMBOTO YacCTKOBOTO
3aTiHeHHS (DOTOENEKTPUYHOTO MACHBY HEOOXiIHO 3a0€3MeUnT HOro MakCUMAJbHY
€HEepreTUYHY MPOAYKTUBHICTh. Ba)IMBUM € MUTaHHS BIOCKOHAJICHHS 1HCTPYMEHTY
pPO3pOOKH Ta MOCIIDKEHHS CHUCTEM, B SIKOCTI SKOTO PO3IJIIAETHCS MaTeMaTHYHE
MOJICTFOBAHHSL.

Taxum gnHOM, TeMa aucepTaniinoi podotu Kpyriuska ['ennanis BitanifioBuya,
ITI0 TIPUCBSTUEHA TIOKPAICHHIO IOKa3HUKIB CUCTEM 3 BIJHOBIIOBAJIBHUMHU JDKEPEIaMU
SHEprii, € aKTyaJIbHOIO.

Oninka OOIpyHTOBAaHOCTI HAyKOBHX pe3yJbTaTiB  Jucepramii, ix
JOCTOBIpPHOCTI T2 HOBH3HH.

HaykoBa HOBHM3Ha pe3ylbTaTiB AUCEPTAIiHHOIO JOCHIPKEHHS IMOJrae B
HACTYIIHOMY:

1. 3ampomoHOBaHO  MONENb  PyXy CMYIM  YacTKOBOTO  3aTiHEHH:
(hOTOENEKTPUYHOIO MAaCUBY 3 ypaxyBaHHSIM HalpsMKy Ta IIBUAKOCTI PyXy XMap 3a
BHKOPUCTAHHS TOKAJPOBUX IA0MOHIB 3aTiHEHHS 3 IXHBOIO I1HTEPIOJALIEI0, IO
iABHUIIYE TOYHICTH MOJEIIOBAHHS 3MIHU pajiallii AJis €IEMEHTIB MacHBy.

2. BcraHOBIEHO, WO IMIBUAKICTE pPyXy CMYTH 3aTiHEHHS HE BIUIMBAaE Ha
CHEPTEeTHYHY NMPONYKTUBHICTH (POTOETEKTPHUYHOTO MACUBY, 1[0 JO3BOJISE MOUIUPUTH
OTpUMaHi pEKOMEHAII] 1 Ha CTAaTUYHI PEKUMU 3aTIHEHHSL.

3. YIOCKOHaJeHO MaTeMaTd4yHy MOJEdb (QOTOEIEKTPUYHOIO MACUBY IS
JOCTIiIKEHHS pi3HUX HOro KOHGIrypallii B MpoIeci pyxXy CMyTH 3aTiHEHHS 3a PaXyHOK
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nporpamMHoi OOpoOKM JaHWX 3 BU3HAUEHHSIM TPAEKTOPIi pyXy II00aIBHOTO
MaKCUMyMy TOTYXHOCTI, 1[0 JO3BOJISIE BUSHAUUTH €HEPTETUUHI XapaKTEPUCTUKH Ta
MOJKJTUBOCTI BIJICTEKEHHS MAKCUMYMY TOTYHOCTI.

4. OtpumaB pO3BUTOK BapiaHT YINpPaBIIHHA (POTOEIEKTPUYHOIO CHUCTEMOIO 3
MepEeMUKaHHIM HABaHTA)KEHHS JO MEpeXi Ha BU3HAYCHUX IHTEpBaJaX dYacy Ta
3MIiHOIO QJITOPUTMY 3a NPOTHO30M, IO 332 PaxXyHOK 3MEHINEHHS IiKOBOTO IOIHUTY
3abe3meuye MOKIJIMBICTh 3HIDKCHHS BUTPAT Ha EJIEKTPOCHEPril0o 3a TPU3OHHOT
Tapudikaiii. BBeneHHS penefiHOTO peryIroBaHHS MOTY)XHOCTI (hOTOETEKTPHIHOL
Gartapei 3a 3 BiICYTHOCTI perymoBanHs B MPPT-koHTposepi 3abe3medye GamamHc
€Hepril B pa3i HaUIUIIIKOBOI T'eHepaIrii.

5. OTpumaB pO3BUTOK METOA EKCIIEPUMEHTAIBHUX JIOCIIIKEHh 3ac00iB
VIOpPaBIMiHHA (OTOENEKTPUYHUMHU CHCTEMAMH 3 BHKOPUCTAHHSAM IIPOTPaMHO
KEPOBAaHMX  eMyJsiTOpa  QoToeseKTpuyHOi  Oarapei Ta  HAaBaHTAXEHHI 3
MacmTaOyBaHHSIM 32 TOTYXHICTIO Ta B daci. lle mopsig 3 NPUCKOPEHHIM
EKCIIEPUMEHTY JT03BOJISIE OIIHIOBATH €EeKTUBHICTH BUNPOOYBAHUX CHUCTEM 3a Pi3HHX
CIIiBBiTHOIIIEHH ITAPAMETPIB CUCTEM 1 KOPUTYBATH AITOPUTMHU (DYHKITIOHYBaHHS.

6. OrTpuMayia pPO3BUTOK CTPYKTypa MOJeTi (OTOENEKTPUUHOTO MACHBY 3
BUKOPUCTaHHAM HaOopiB IA0JOHIB 3aTiHEHHS, IO JO3BOJIAE JOCIiIXKYyBaTU
EHepreTUYHI MOKa3HUKHU JUI PI3HUX HATIPSMIB Ta MIBUAKOCTI pyXy CMYTH 3aTiHEHHS.

7. OTpuMaB pO3BUTOK TNpHHIMII (OpMyBaHHS KOH(pirypamif MacuBiB
(OTOETEKTPUUHUX IaHEeNeH I Pi3HUX MOTYKHOCTEH (POTOETEKTPUIHUX CHCTEM 3
OOMEXEHHSIM KIUIBKOCTI DSAIB Ta KUIBKOCTI TaHeNed B pSOKy, IO JO3BOJIIE
iIBULUTH [IPOAYKTUBHICTH MACUBY HE3AIEKHO Bijl HANIPAMY PYXY CMYTH 3aTiHEHHS
6e3 TMiJBUIIEHHS BUMOI JIO AJITOPUTMY BIJCTEKECHHS TOUKA MAaKCHMAJILHOI
MOTY>KHOCTI.

JIOCTOBIpHICTF Ta OOTPYHTOBAHICTE OTPUMAHMX HAYKOBHX pe3y/IbTATiB
3a0e31euy€eThC  3arajlbHONPUNHATUMM  anpoOOBaHMMHU  METOJAMHU  aHAJi3y
eNEKTPUYHUX KUI, IMITallifHUM MOJETIOBAHHS y TPOTPAMHOMY CEpEIOBUII
MATLAB/Simulink, excrepuMeHTaIbHOIO ampoballiero MOCHiTHOrO 3paska. [lpu
CTBOpPEHHI MOJeJeH, 30kpeMa, GOTOeTeKTPUIHOI TTaHelli OI[IHIOBAIOCH HAOIKEHHS
JI0 XapaKTEPUCTUK BUPOOHUKA.

Hayxosi nociipkeHHs Oynu BUKOHaHI 3100yBadueM Ha Kadeqpi KOMIT IOTepHOL
imKeHepii Ta eleKTpoMexaHiku KUWiBCBKOTO  HAIIOHAJBHOTO  VHIBEPCHUTETY
TEXHOJIOTIM Ta nu3aiiHy. Matepiany poGOTH BHKOPHCTAHO INiJI dYac BUKOHAHHS
HAYKOBO-JOCIIIHUX poOIT: «P0o3pobieHHs CUCTEMU €HEProe(EeKTUBHOTO YIIPABIIiHHS
MIKpOCHEPTETUUHUMHM  MEpPEXKaMHU JIOKAJbHUX 00’€KTIB C TpaaullifHUMH Ta
IIOHOBIIIOBAIBHUMU Jukepenamm» (Ne mepxkperictparii 0118U000232); maykoBo-
nociigHoi poboru 3a gorosopoM Ne J[3/92-2019 «Po3poOieHHS mporpaMHo-
TEXHIYHOTO  KOMIUIEKCY  VIpPaBIiHHI  €IEKTPOCHOXHMBAHHAM Yy  CHCTEMax
€HEPrOMEHEDKMEHTY JIOKaIbHUX 00’ ekTiBy (No nepxkpeectpartii 0119U103640).

Otxe, B nucepTamiliHiii poOOTi BUPINIyETHCS HAYKOBO-TIPUKJIATHA 3amadya
YIOCKOHAIEHHS  IIJIKIIOYEHUX 0 Mepexi  (OTOCTeKTPHIHMX  CHUCTEM 3
aKyMyJIITOpHUMHU OaTapesMu Ui 1moTpel JOKaTbHUX 00’€KTIB 3 YIpaBIiHHIM 3a
IIPOTHO30M COHSYHOI TeHeparlii Ta IIiBUIIECHHIM CHEPreTUYIHOI TPOIYKTUBHOCTI
(hOTOEIEKTPUYHOTO MacuBY B YMOBaX YacCTKOBOTO 3aTiHEHHA. 3100yBau MOBHOIO
MipOIO OBOJIOJIIB METO/I0JIOTIEI0 HAYKOBOT JisITHHOCTI.



Ouinka 3MmicTy Amcepranii, i 3aBepIieHicTh Ta JOTPHMAHHS NPHHIHIIB
akajaeMidHoi 100po4ecHOCTI.

3a cBOiM 3MicTOM mucepraiiiiina pob6ota 3100yBaua Kpyriska ['enHazis
BiranifioBudya IMOBHICTIO BiNNOBiZae OCBITHBO-HAYKOBiI TMporpami CHelialbHOCTI
«EnexTpoeHepreTiKa, eIeKTPOTeXHiKa Ta eJleKTpoMexXaHika» (cepTudikar Ipo
aKpeIMTaIlil0 OCBITHROI mporpamu B KHWIBCBKOMY HalliOHAJIBHOMY YHiBEpPCUTETI
TexHoJorii Ta nu3anHy Ne 4576 Bin 02.06.2023).

Jucepranifina poboTa € 3aBEpIICHOI0 HAYKOBOIO IMpaLEld 1 CBLAYHUTH IIPO
HasBHICTH OCOOMCTOr0 BHECKY 3700yBaua y HaykoBUil Hampsm «EHeprernka Ta
eHeproe()eKTUBHICTEY.

AmHai3 3BiTY TOAIOHOCTI IOJO pe3yJIbTATIB TMEPEBIpKU TEKCTY ucepTamii
JIO3BOJISIE 3pOOUTH BUCHOBOK IPO Te, M0 AucepTanifina podora Kpyrisaka I'ennanis
BitaniiioBuya € pe3yJbTaTOM CaMOCTIHHWX MOCTIPKEHb 3700yBada i HE MICTHTh
emeMeHTiB  danpcudikariii, komminsmii, ¢abpukaliii, IUariaTy Ta 3all03UYEHB.
Bukopucrani ijiei, pe3yapTaTd i TEKCTH iHIIIUX aBTOPIB MAIOTh HAJIEXKHI IOCUIaHHS Ha
BIJITOBIJTHE JIKEPEIIO.

MoBa Ta CTHJIb BHKJIaJeHHS Pe3yJbTaTiB.

Jluceprariifina po0oTa HamucaHa YKPaiHCHKOIO MOBOKO 3 BHKOPHUCTAHHAM
3arajJpHONPUNAHATOI Cy4acHOi HAyKoBOi TepMiHoorii. 3micT aucepramii € nobpe
CTPYKTYPOBAHUM Ta ITiICHIM, poO0Ta BIITOBIAAE TEMI JOCHIIIKEHB.

JlucepTalliss CKIaNaeThess 3 BCTYMY, YOTHUPHOX PO3MiNiB, BUCHOBKIB, CIHCKY
miteparypu i3 179 HaliMeHyBaHb Ta JOJATKiB. 3araJpHuUi o0cAr muceptamii 209
CTOPIHOK.

V BCTyIII POBECHO OOTPYHTYBAHHS aKTyaJIbHOCTI TEMH JUCEpTaLiitHOT poboTH,
IIOCTABJICHO METY Ta 3ajiaui OCIiHDKEHHS, HABEIEHO NIPAKTUYHY Ta HAYKOBY HOBU3HY
OTpUMaHUX pe3yIbTaTiB. TakoX HaBEJEHO OCHOBHY iH(OpMalil Npo mmyOuikamii Ta
arnpo0OaIlito pe3yabTaTiB qucepTaliinoi podoTu.

Y mepmomMy po3IiJii MPOBEIEHO aHaNi3 Cy4acHOI'o CTaHy Ta iCHYIOUMX DIIIEHb
00 peaizaiii riOpuIHUX (QOTOENEKTPUIHUX CUCTEM ISl €HEPro3ade3lnedeHHs
JIOKAIBbHUX O00’€KTiB. 3a MBOr0 OCHOBHOKIO TEHICHINIEI0 MO0 BIOCKOHAJICHHS
(GOTOCTCKTPUUHNUX CTAHIIM € MiJBUINEHHS DIBHS CHOKHBAaHHA (OTOENEKTPUYHOT
eHeprii Ha BiacHi moTpeOu. BaxiuBuM (GaxkTOpoM IiJBUIIEHHA € YIPaBIiHHA
CHEPTOCIIOKUBAHHIM 32 IIPOTHO30M.

[TpoaHaxi3oBaHO (QYHKITIOHANIBHI MOMJIMBOCTI KOMEPLIMHMX TiOpHIHKX
iHBepTOpiB Ta OOIPYHTOBAaHO MOIIBHICTE pPO3POOKH JONATKOBHUX IPOTPaMHO-
TEXHIYHUX KOMIUIEKCIB s YIIPaBIiHHS €HeprocnoxuBaHHAM. [Toka3zaHo TOMUIBHICTE
3aCTOCYBaHHS HaIIBIPOBITHUKOBUAX EMYJISITOPIB U PO3MIKUPEHHS MOXKIMBOCTEN
EKCIIEPUMEHTATBHUX JOCTIPKEHb MPOTPaMHO-TEXHIYHOIO KOMIUIEKCY JUIsl IEPEBIPKU
e(eKTUBHOCTI aJITOPUTMIB YIIPaBIiHHS Ha CTa/il po3poOKHU anapaTHUX 1 IPOrpaMHHUX
pIIlIEHb.

BukoHaHO aHai3 po3poOOK MO0 MiHIMIi3aIlil BIUTHBY YaCTKOBOTO 3aTiHEHHS Ha
EHEPreTUYHy NPOIYKTHBHICTE (oToenekTpraHOro MacuBy. IlokasaHo, mo mopsn 3
BIOCKOHAJICHHIM MPPT-KOHTpOJIepiB pO3pOOIISIOTECS CTpaTerii peKoHQirypaiii,



JOCIIDKCHHST SIKMX 4YacTo 0a3yloThCsd Ha CIPOMIEHUX CTaTMYHUX CLEHapiiX 3
HETIOBHUM BpaxyBaHHSIM peantbHOT (i3WKU Ta AUHAMIKY PYXy TiHL

BukoHaHO aHami3 METOJiB MAaTeMaTHYHOTO MOJETIOBAHHSA B CEPEIOBHINI
MATLAB/Simulink Ta 3aco6iB eKCIepUMEHTATBHOI MEPEBIPKU 3 BUKOPUCTAHHIM
eMYJISITOPIB COHAYHUX OaTapei.

JIist iABMINCHHS 3aralbHOT €Heproe(eKTHBHOCTI JIOKATBHUX (POTOEIEKTPUIHHIX
CHCTEM Ha OCHOBI KPUTHIHOTO OTJISTY JIiTepaTypu chOpMyIbOBaHO 3aBJaHH pOOOTH.

VY apyromy po3aijii po3risHyTO po3poOKy anrOpHTMIB Ta 3aco0iB yIIPaBIIHHS
CHEPrOCIIOKMBAaHHAM JIOKATBHOTO 00’€KTa 3 (QOTOCHEKTPUYHOIO CHUCTEMOIO Ta
AKyMyJIATODHUM HAKOIIMYyBayeM HA OCHOBI TPOTHO3Yy COHAYHOI TIeHepamii.
OGIpYyHTOBAHO aITOPUTMH (YHKITIOHYBaHHS IPOTrPaMHO-TEXHIYHOTO KOMILIEKCY
CIILIBHO 31 CTAHAAPTHUM TiOPUIHUM IHBEPTOPOM B YMOBaX TPU30HHOI Tapuikaii.

3amporoHOBaHi CIleHapil TPOTHO3HOTO YIpaBIiHHA Ta BHOOpPY NapaMeTpiB
HABAaHTAXXCHHS, [0 JIO3BOJISIOTH 3HU3UTU BUTPATH HA €JIEKTPOEHEPTIIO 1 IMiJBHIIATA
caMOCIIOKUBaHHS  (GoToenekTpudHoi eHeprii. lle MOXJIMBO 3 BHUKOPHUCTaHHAM
riOpuaHUX iHBEpTOPiB O€3 pekuMy mapajieabHoi poOoTH 3 Mepexkero. OOIpyHTOBaHO
BU3HAYEHHS IMapaMeTpiB CIIeHapiiB yIpaBJIiHHA Ta BHOIp peKOMEHIO0BAHOIO Ipadika
HaBaHTKCHHS, SKUH Tepenoadae mepepo3noIis CroKMBaHHS B IEPEAIIKOBI TOAVHA
JUIT MaKCHMaJIBHOTO 3apsty aKyMyJsaTopHol Oartapei. PO3IISIHYTO MOKIUBICTH
3aCTOCYBaHHSI ~ pENEHOTO  pEryjgroBaHHS  TOTYXKHOCTI  (OTOreHepamii s
3abe3meycHHs OalaHcy eHeprii B peskuMax HaIJTHIIKOBOI TeHepallii.

ImiTariifine  MOJICTIOBaHHS ~ CHEPreTHYHMX  TPOILECIB Y  CEPENOBHUILI
MATLAB/Simulink miaTtBepauiao e(eKTUBHICTS 3alpONOHOBAHUX pIIIEHb. 3
ypaxyBaHHSIM OTPUMAHHX pE3yJIbTaTiB pPO3POOJIEHO CTPYKTYpy IIPOTrPaMHO-
TEXHIYHOIO KOMIUIEKCY Ha 0a3i MikpokoHTpojepiB ATmega Ta ESPR266,
inTerpoBaHoro 3 BebO-pecypcamu i OTpHMaHHS HporHosiB. Ilokasano, mio
BIIPOBaKECHHS [IPOTHO3HOT'O YIIPaBIiHHS 3a0€3Meuy€e MOKIUBICTh 3HUKCHHS BUTPAT
Ha eJeKTpoeHeprito 10 29% Ta Crpuse TOMOBXKEHHIO TEPMiHY €KCILTyaTalii
aKyMYJISITOPIB.

TpeTtiit po3min mpucBsYeHuil BU3HAUEHHIO KOHQIrypauiid (pOTOEIEKTPUIHOIO
MacHuBy, SIKiM TpUTaMaHHWH MiHIMaTbHUN BIUIMB YacTKOBOIO  3aTIHEHHS.
OOGIpyHTOBAaHO METOAMKY MOJETIOBAHHS PYXy XMapHOCTI 3 ypaxXyBaHHAM YyMOB
KuiBcpkoro perioHy BmiTKy. JIug MiIBUINEHHS aJeKBaTHOCTI MOJENIOBAHHS
po3pobiieHo IH(pPOBi MaOIOHY, 1[0 ONUCYIOTH '€OMETPII0 3aTIHEHHS IIiJ| PI3HUMHU
KyTaMu JI0 (POHTY MacuBy, i3 3acTOCyBaHHAM ['aycoBOro 3ria/UKyBaHHA I
BIITBOPEHHS PEATBHUX PO3MUTUX MEX TiHI.

3amponOHOBAHO KOMIUIEKCHY MaTeMaTHYHy MOJIENb (POTOEIEKTPUYHOIO MacUBy
B cepenoBuii MATLAB/Simulink 3 MexaHi3MOM HapaleIbHUX OOYUCIEHb HA ANPAX
nporecopa. Le 3abe3medye MOKIUBICTE MPOBEACHHS aHaIi3y BEJIMKUX MAaCHBIB JaHUX
Ta OIIHKM 3MiHU EHEPreTUUHUX XapaKTEPUCTUK (POTOENEKTPUUYHUX MACHBIB.
Po3rIsHYTO BIUIMB Pi3HUX KOHQIrypariif 3’€JHaHh Ha €HEPreTWYHI IOKa3HUKU Ta
TpAeKTOpii pyXy TOUOK INIOOATBHOIO MaKCHMyMy IOTYXKHOCTI, L0 € KPUTHYHO
BaXKIIUBHUM JUT KOpEKTHOI po6oT MPPT-kOHTpoNIEepiB KOMEPIIMHUX iIHBEPTOPIB.

JloBeeHo, 110 MIBUJIKICTh TIEPEMIIIICHHSI CMYTH 3aTiHEHHS HE YMHUTH CYyTTEBOTO
BILUIMBY Ha CyMapHy TeHepallito eHeprii. L{e 1ae 3Mory BUKITIOUNTH (HAaKTOP IBUIKOCTI
BITpY 3 IEpEINiKy mapameTpiB, 0 BU3HAYAIOTh TOUHICTh OLIHIOBAHHS €HEPIETHIHUX



IOKa3HUKIB. 3a pe3yJbTaTaMd MOJICTIOBAHHS BU3HAUEHI MOKA3HUKU AJIS THIIOBUX
napajgelbHO-IIOCHIJOBHUX KOH(Irypamifi MacuBiB, 10 JO3BOJIMJIO BHU3HAYUTH
pekoMeHamii 1 po3poOKku KoHQIirypamifi 3 MiHiMaJlbHUM BILIMBOM 3aTIHEHHS Ha
OKa3HUKH.

3ampoIrOHOBAHO BapiaHTH JBO- Ta TPUPSTHUX TOMOJOTIM [uid cucTeM
notyxHicTio 3-10 kBt. IlokazaHo, 1o BIOPOBa[)KEHHS PEKOMEHIOBAHUX CXEM
3’€IHaHb JO3BOJISE 3HU3UTU HEY3ro/pKeHi BTpat 10 20,2% Ta MiIBUIIUTH (aKTOp
3amoBHeHHS Ha 9,9%. IlpupicT cymapHol reHepariii eHeprii CTaHOBHUTH 10 8%
MOPIBHSHO 31 CTaHAAPTHUMH KJIACHYHUMH IapalebHO-II0CI1JOBHUMHA MAaCUBaMH.

YeTBepTHil PO3AIJI TIPUCBIUCHUN EKCIEPUMEHTAIBHUM JIOCIIIKEHHIM Ta
MpaKTAYHIN peanizalii po3poOneHux pilieHp MOA0 YIPaBIiHHA (OTOENEKTPUIHUMU
cucreMaMi. OGTPYHTOBAHO CTPYKTYPY €KCIIEPHUMEHTAIBHOT YCTaHOBKHY, 1110 6a3yeThCs
Ha BHMKOPWCTaHHI CTaHAapTHOTO TiOpWAHUX iHBEpTOpa Ta HAIliBIPOBIIHUKOBOIO
emynsaTopa (GoToenekTpuuHoi Oatapei 3 mporpaMHuM KepyBaHHAM. Lle mosBomuiio
IPOBOMUTH BUIPOOYBAaHHA B peaJbHOMY dYaci 3a Pi3HUX CLEHapiiB reHepauii Ta
HaBaHTAXEHHs, MIHIMI3yIOUU YacOBI Ta MaTE€pialbHl BUTPATH.

Po3po0ieHo CTPYKTYypy Ta CXEMHi pillleHHS IIOJ0 peaiisalii MIporpaMHo-
TEXHIYHOIO0 KOMILUIEKCY VIPAaBIiHHA CHEPrOCIOKUBAHHIM, SKUM € CYMICHUM i3
KOMEPI[ifHIMHU 1HBEPTOpPAMH Ta IHTETPYETHCS 3 BIAKPUTUMHU BeO-pecypcamu Ui
OTpUMAaHHS NIPOTHO31B reHeparii.

[ToxazaHO pe3yIbTaTH TECTYBaHHS JOCITITHOTO 3pa3ka KOMILIEKCY, B XOJ1 SKUX
IiATBEp/DKEHO #Ooro (QyHKIIOHATBHY Mpale3JaTHICTh BIANOBIIHO JO YMOB
poBeieHHs BUMPpoOyBaHb. Pe3ynpraTtyt BUNpoOyBaHb MiATBEPIKYIOTE aJE€KBATHICTD
pO3pOOIEHNX MaTEeMaTUYHUX MOJENEH Ta BHUCOKY €(DEKTHBHICTE aJITOPUTMIB
IPOTHO3HOTO YNPABIIHHS, IO PO3IIUPIOE YMOBH JJIS NPAaKTHYHOIO BIIPOBA/DKEHHS
iHTeIeKTyaIbHIX CUCTEM €HEepro3ade3neueHHs IOKaIbHUX 00’ €KTIB.

Juceprariiiina po6oTa opopmiieHa BiAIOBLAHO 10 BUMoOr Hakasy MOH Vkpainu
Big 12 ciunsg 2017 p. Ne 40 «IIpo 3aTBepHKEHHSI BUMOT 10 0(OPMIIEHHS UCEpTallii».

OnpuioJHeHHs pe3yabTATIB AucepTaliiiHOl po0oTH.

HaykoBi pe3ynbratd mucepTailii BHCBITJIIEHI y 6 HayKOBHX ITyOJiKamisax
3100yBaya, cepel AKuX: 4 CTaTTi y HAyKOBHUX (axOBUX BUJAHHAX, 2 CTAaTTl y BUJAHHAX,
1[0 BXOJSTH JJO MXKHAPOJIHUX HayKO-MeTpuaHUX Scopus Ta/abo Web of Science Core
Collection.

Takox pe3yiabTaTé Auceprailii Oynu ampoOoBaHi Ha 5 HAyKOBHX (axoBHUX
KOHG(EPEHITIAX.

VY HaykoBHX IMyOJiKalisgx 3700yBada sIKICHO Ta Ha BUCOKOMY HayKOBOMY DiBHI
BHCBITJICHI PE3yJbTaTU HOro AuMcepTailifHOro AOcHipkeHH:. llopymieHs mnpaBui
akazeMigHol JOOpOYECHOCTI Ta HASBHOCTI 3a03WYE€Hb B JaHUX MyOTiKaIisX He
BUSIBJICHO.

TakuM 9UHOM, HAyKOB1 Pe3yJIBTATH OMKCAHI B AUCEpTaIliiiHiii poOOTI IOBHICTIO
BHCBITJICHI y HAYKOBHX ITyOJikaiisx 3100yBaya.



HenoJiiku Ta 3ayBakeHHS 10 JUCepPTaLiiHOT podoTH.

[IpucyTHi fesKi 3ayBaykKeHHSI CTOCOBHO BUKJIAI€HHS PE3YJIbTATIB:

1. Crop.57. HeBnano BBeneHo mo3HadeHHs cueHapiiB SC/-SC3, mo my0dimoe
1o3Ha4yKy camocnoxuBaHasa SC (cTop.26).

2. Ha 61nok-cxemax puc.2.8 i puc. 2.9 mosicHEHO HE BCi TOUKH IEPEXO/IIB.

3. B m.3.2.3 mixg yac oOrpyHTyBaHHS METONUKU MOJEIIOBAHHSI DPYXy CMYIH
3aTiHEHHs «B JIITHI Micsii B KuiBcbkoMy perioHi Mae Miclie BiTep y Mexax MiBHI4HO-
3axigHoro cexkropa». B I1.9 3arampHMX BHUCHOBKIB «3alpOIIOHOBAHO MOJENL DPYXY
CMyTH 9aCTKOBOI'O 3aTIHEHHS ...... Po3po6iieHi mabnoH 3aTiHEHHS Ul HAaIPSAMKIB
pyXy 3 KyTamu 10 GpoHTy MacuBy: 0°, 14°,27°,45°, 63° Ta 76°». ToOTO pO3IIIsL IIOJ0
HampsIMiB po3MHUpeHo. /g yoro?

4. Ctop.89 miabion 3atinenns (puc.3.12, a) mae 16 croBmuukis 1 9 pankis. Ha
puc.3.12,6) - 12 panxiB. YoMy, He IOSCHIOETHCSL.

BBaxkaro, 110 BUCIIOBJICHI 3ayBa)XCHHS HE € BH3HAYAIbHHMH 1 HE 3MEHIIYIOThH
3arajibHy HayKOBY HOBH3HY Ta MPAaKTHYHY 3HAUMMICTh PE3yJIbTAaTiB Ta HE BIUIMBAIOTH
Ha IMMO3UTUBHY OIIHKY JUcepTaLiiHOI poOOoTH.

BucHoBoOKk npo aucepraniliny pooory.

Bpaxkaro, 1o jamcepTaniiina po6oTa 3m00yBaua CTyIEHS JOKTopa (inocodii
Kpyrnsika T'emnazmis BitamifioBnua Ha Temy «lliIBHINEHHS pIBHA CIIOKUBAaHHA
(bOTOCTEKTPUYHOT €Heprii B CUCTEMI EJEKTPOXKUBICHHS JIOKAIBHOIO 00 €KTy»
BUKOHAaHA Ha BHCOKOMY HAyKOBOMY pPIiBHI, HE MOPYIIy€e MPUHIWIIB aKaJAeMiduHOI
I06POYECHOCTI Ta € 3aKiHYCHUM HAYKOBUM JTOCITIKEHHSIM, CYKYIIHICTh TEOPETUYHHX
Ta MPaKTUYHUX PE3YJBTATIB SKOTO PO3B'A3y€ HAyKOBE 3aBIAHHSA, IO MAaE€ 1CTOTHE
3gayenHs s ranmysi 14 «EnexkrpwuHa imkeHepis». JluceprauifiHa pobGota 3a
aKTyalIbHICTIO, MPAKTHYHOIO I[IHHICTIO Ta HAYKOBOIO HOBU3HOO MOBHICTIO BiANOBiNa€e
BUMOTaM YMHHOTO 3aKOHOJAaBCTBa YKpaiuu, 1o nepexdadeHi B m. 69 «Ilopsaxy
IPHUCYDKEHHS CTYNEeHsA JOoKTopa ¢imocodii Ta ckacyBaHHS pINIEHHS pPa3oBOi
CIeliaii3oBaHol BYEHO! pajdl 3aKjaay BHUINOI OCBITH, HAYKOBOI YCTaHOBU PO
NPUCYJDKEHHS CTyIEeHs JokTopa ¢inocodii», 3arBepkenoro Ilocranosor Kabinery
MiunictpiB Ykpainu Bif 12 ciunst 2022 p. Ne 44.

3no6yBau Kpyrisik ['ennasiit BitaniiioBud 3aciyroBye Ha IPUCY JUKEHHS CTYICHS
nokropa ¢dinocodii B ramysi 3HaHb 14 «EnekTpudHa iHXEHepis» 3a crenianpHicTio 141
«EnexkTpoeHepreTrka, eIeKTpOTEXHIKA Ta EMEKTPOMEXaHIKay.

Penensenr:

3aBimyBau Kadenpu

KOMIT FOTEPHOT 1HXEHEepii Ta eIeKTPOMEXaHIKH

KuiBCHKOTO HaIllOHAJIBHOTO YHIBEPCUTETY TEXHOJIOTIH Ta AU3aliHYy,

K.T.H., JIOLI. éi ;{7'”/// Jmutpo CTAIIEHKO
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