BIAI'YK
KaHAuaTa TEXHIYHUX HayK, 3aBifyBaya Kaheapu eIeKTPUYHOT iHKeHepil
JABH3 «/loHenpkuii HaioHAJIbHUHM TEXHIYHUHN YHIBEPCUTET»
Onexcangpa IOpitioBuua KOJIJIAPOBA
Ha nucepraniiiny po6ory Kpyrnska I'ennanis BiranifioBuua Ha Temy:
«ITixBuIEeHHS PiBHS CIIOKMBAHHS (POTOETEKTPHUYHOI €HEPril B CHCTEMI
€TEKTPOKUBIICHHS JIOKAIBHOTO 00’ EKTY»,
N0JaHy Ha 3000yTTs CTyNeHs [oKTopa himocodii
3a cnenianpHicTiO 141 «EnekrpoeHepreTrka, eNeKTPOTEXHIKA Ta
€JIEKTpOMEXaHiKay

AKTyanbHicTh 00paHOi TEMH JHCEPTAMIMHOIO AOCTiAKEHHS

BaxnuBuM HampsMOM B CBITOBIf €HepreTuili 3apa3 € BHKOPUCTAHHS
BiHOBIIIOBaHHX JDKEPEN EHepril, SK HUIMX g0 eKoyoriunoi 6esmeku. Illmpoxe
BIIPOBA/P)KEHHs BiJHOBIIIOBAIBHOI €HEPIrETUKU MAE MiCIle B «Malliil» €HepreTuIli Ha
piBHI  JIOKaNbHHX  OO0’€KTiB  pi3HOMAHITHOTO  MNpPU3HAYEHHSA. 3a  LHOrO
PO3MOBCIOKEHUM € BUKOPHCTAHHS MIAKIIOYEHHX JO MEpPexi (OTOSIEKTPHYHHX
CHCTEM 3 aKyMyJISTOpPaMH i 3a0€3MEUeHHs BIaCHUX MOTPeOd JIOKATFHUX 00’ €KTIB.
IMoganeiie  yNOCKOHANEHHS  MHMX  DIICHb  IMOB’S3aHO 3  YIPaBIIHHSIM
CHEPrOCIIOKMBAHHAM 3a IIPOTHO30M reHepauii dotoenekrpuunoi eneprii. ITopsaa 3
IOUTAaHHAM MAaKCHUMAJIBHOIO CTYIIEHIO CIOXXHBaHHS (DOTOEJIEKTPHYHOI eHepril
BOXKJIMBUM € 3a0€3IECYCHHS MAaKCHMANbHOI MPOMYKTHBHOCTI (DOTOCICKTPUUHOTO
MacMBy B YMOBAaX YaCTKOBOTO 3aTiHEHHs. B pas3i posrammyBaHHS Ha Jaxy Ie
3YMOBJIEHO XMapHICTIO.

Taxum unHOM, TeMa mucepTaniiinoi pobotu Kpyriska I'ennanis Biranifiosrua,
II0 IPUCBAYEHA IWUTAHHSM [IJBUIMICHHS DIiBHS CIOXHBAHHS (DOTOCICKTPUUHOL
eHeprii mas moTrped JOKAIBHOTO 00’€KTY, € aKTyalbHOK HAYKOBO-TEXHIYHOIO
3a7ayero.

CrynmiHe OOIpYHTOBAHOCTI Ta [OCTOBIPHOCTI HAYKOBHX I0JIOXKEHb,
BHCHOBKIB 1 pekoMeHaamii

HaykoBa HOBHM3Ha pe3yJbTaTiB [IUCEPTAIiMHOTO IOCITIIKEHHS I[OJArac B
HACTyITHOMY:

1. 3anponoHOBaHO MaTeMaTHYHY MOJIENb PYXy CMYTH YacTKOBOIO 3aTiHEHHS
(oToenekTpuyHOro MacuBy. BoHa BpaxOBy€ HampsM Ta MIBHOKICTH pyXy Xmap
IIJIIXOM BUKOPHUCTAaHHS MOKAIpOBHUX IMAOJOHIB 3aTiHEHHA 3 iX IHTEPHOJIAIIECIO, IO
HiJBUIy€ TOYHICTh BINTBOPEHHS IWHAMIKMA COHSYHOI pamiamii mis OKpeMHux
€JIIEMEHTIB MaCHUBY

2. BcraHoBiIeHO, M0 MIBHIKICTH PyXy CMYTH 3aTiHEHHS HE MAa€ BH3HAYAILHOIO
BIUIMBY Ha CyMapHy €HEPreTH4YHY NPOLYKTUBHICTh MacuBy. Lle JO3BOJISE MOIIMPUTH
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OTpUMaHi pPEKOMEHJaIil IoA0 KOH(DIrypyBaHHsS CHCTEM i Ha CTATHYHI PEKUMHU
3aTiHEeHHS.

3. YIOCKOHANEHO MaTeMaTUyHy MOJAETs (OTOCICKTPHYHOTO MACHUBY IS
JOCIIKEHH Horo KoHQirypaiiii 3a yMOB IOWHAMIYHOTO 3aTiHEHHS. 3aBISKU
nporpaMHiii o0poOui maHuX i3 MOOYIOBOIO TPAaEKTOPii TI00ATEHOTO MaKCHMyMy
IOTYXKHOCTI CTa€ MOMJIMBUM OLIHIOBAaHHS €HEPreTHYHHX XapaKTEPUCTUK Ta
e(EKTUBHOCTI aJTOPUTMIB BiZICTEKEHHS TOUKH EKCTPEMYMY.

4. JlictaB 1MOAAJBIIOTO PO3BUTKY METOA YIPABIIHHI (OTOEIEKTPUIHOIO
CHCTEMOIO, 110 NOEIHY€ IEPEMUKAHHS HABAHTAKEHHS Ha MEPEXyY B 3allaHi iHTEpBAIH
Yyacy Ta aJaNTallil0 aIrOPUTMY 3a MPOTHO30M TreHeparii. Lle m03BojsiE 3HU3UTH
MiKOBU# MOMHT Ta MiHIMi3yBaTH BHTPATH HA E€JIEKTPOCHEPIil0 38 YMOB TPHU30HHOT
tapudixanii. BrpoBamkeHHS peleifHOro peryJroBaHHS TOTYKHOCTI 3abe3mnedye
OanmaHc eHeprii NpW HANIUINKOBIA TreHepamil HaBiTh 3a BiACYTHOCTI (byHKun
perymoBannas y MPPT- kontposnepi.

5. JlicTaB MOAANBIIOTO PO3BUTKY METON EKCHEPUMEHTATBHUX HOCIHiIHKEHb
CHCTEM YIpPaBIiHHS Yy NOOOBOMY LHMKJIi. BUKOpHUCTaHHS NpPOTrpaMHO KEPOBAHUX
€MyJIATOPiB MacHBY Ta HAaBaHTAXXEHHS 3 MacmTabyBaHHSAM Y 4Yaci ¥ 3a MOTYKHICTIO
JI03BOJISIE MPUCKOPUTH BHMIPOOYyBaHHS, OLIHIOBATH €(GEKTHBHICTh aITOPHUTMIB 3a
PI3HMX eKCIUTyaTalliliHuX CIieHapiiB, KOPUTYBATH aIrOPUTMH (OYHKIIIOHYBaHHSL.

6. Po3pobneHo crpykrypy imirtamifiHnoi Momeni MacuBy, ska 0a3yeThCs Ha
Habopax AuHaMigHKX maboHiB. 1le 103B0JIsIe MPOBOAUTH KOMILIEKCHI JOCITHKEHHS
€HEPreTHYHUX IMOKA3HUKIB CHUCTEMHU IJIS NOBIIBHUX KOMOiHAIliii BEKTOPIB pyxy Ta
reOMETPUYHHUX apaMeTPiB 30HU 3aTIHCHHS

7. JlictaB MOJANBLIOTO PO3BUTKY MNpHHOUN (opMyBaHHS KOHDiryparrii
(OTOETEKTPUIHNX MACHBIB Pi3HOT MOTYKHOCTI 3 0OMEXKEHHAM PO3MIPHOCTI PSIiB Ta
nanened. Lle 3abe3neuye MigBUINEHHS MPOTYKTHBHOCTI CHCTEMH 3a OYIb-SKOIO
HanpsiMy pyXy TiHi, H€ BHUMAararO4u Ipd I[HOMY YCKIaTHEHHS aJTOPUTMIB
BIJICTE€XKEHHSI TOYKH MaKCHUMAJIbHOI IOTYKHOCTI..

B npoueci mociimkeHHsS BUKOPUCTaHi TEOPETHUHI METOAM TEOPil ENEKTPUYHUX
KiJI, aqropuT™M CHHTE3y JAUHaAMiuHHX MU(GPOBHX MAGIOHIB i3 3aCTOCYBaHHIM
I'aycoBoro 3riamkyBaHHS, KOMIT'IOTEPHE MOMEMOBaHHA. J[OCTOBipHICTE Ta
OOIDYHTOBaHIiCTh HAyKOBHX pE3yJbTATiB MiAKPIIIEHI EKCIEPHMEHTAILHHMHU
JOCIiKEHHSIMHU B Jaboparopii Ta BUIPOOYBaHHSAM IOCITIZHOTO 3paska Ha Mirodii
QoTtoenekTpudHi cuUcTeMi, a TakoX JOCHIKEHHIMH 3 BHKOPHUCTAHHIM
nporpamHoro mnakery MATLAB/Simulink, mo 3a0e3neuye BHCOKY SKIiCTh i
HaI{#HICTh OTPUMAHHX JAHMX.

Otxe, mocraBieHe B JucCepTamiiiHil poOOTI HAYKOBO-NPaKTHYHE 3aBIAHHS
ION0 TIIiJBHINEHHS CTYHEHIO BUKOPHCTaHHSA (OTOENEKTPUUYHOI eHeprii Ha
CIOXXUBAHHS JIOKAIBHMM O00’€KTOM B pasi yOpaBIiHHA 32 IPOTHO30M
¢doToenexTpuyHol TeHepamii Ta MiABHUINEHHS EHEPreTHYHOI IMPOLYKTHBHOCTI



(OTOENEKTPUIHOTO MACHBY B YMOBaX YaCTKOBOT'O 3aTiHEHHS, BUKOHAHO ITOBHICTIO, a
3100yBay MOBHOIO MipOO OBOJIOIIB METOHOJIOTI€I0 HAYKOBOI AisTHHOCTI.

Crpykrypa i 3Mmict auceprauiiinoi po6oru. BigmoBigHicTs aucepramii
BCTAHOBJICHUM BHMOTaM

3a 3micTom aucepraniiina po6ora 31006yBaua Kpyriska Iennanis BitanifioBuua
IOBHICTIO  BIiANOBiZa€  OCBITHHO-HAYKOBil  mmporpami  cmemiagsHOCTI 141
Enextpoenepretvka, eJeKTpOTEXHiKa Ta eleKkTpoMexaHika (ceptudikaT mpo
akpenuTanito ocBiTHROI mporpamu Ne 4576 Bim 02.06.2023) ramysi sumaums 14
Enextpuuna imxeHepis.

Huceprauifina po6oTra € 3aBEPIICHOI0 HAYKOBOK IIPalEi0 3a HAasBHOCTI
ocobucroro BHeCKy 3700yBaua y HaykoBuii HampsMm «Enepretuka Ta
€HEProeEKTUBHICTHY.

PosrnsaHyBmu 3BIiT MOMIOHOCTI 3a pe3yibTaTaMU TEPEBipKHM mUcepTaIliftHOT
pobOTH Ha TEKCTOBI CHiBMANiHHSA, MOXHA 3pOOMTH BHCHOBOK, IO IHCEpTaliiiHa
pobora Kpyriska ['ennanis BitanifioBuua € pe3ynbTaToM CaMOCTIMHHX JOCIIIKEHb
3100yBaya i He MiCTUTh eleMeHTIB panbcudikarii, KoMIismil, habpukarii, miariaty
Ta 3amo3uyeHb. Bukopucrani inei, pe3ynbTaTd i TEKCTH iHIIMX aBTOPIiB MAalOTh
HaJIEXH] MOCUJIaHHS Ha BiIIOBiIHE IKepero.

MoBa Ta cTH/Ib BUKJIaJeHHS Pe3yJbTaTiB

Jucepraunilina po6oTa HanKucaHa yKpaitHCHKOIO 3arajlbHONPUIHSATOI HAYKOBOIO
MOBOIO 3 BHKODHCTaHHSM aKTyaJbHOI HAyKOBO1 TepMiHOJIOTiI. 3MicT poboTm Mae
4iTKy CTPYKTYpY Ta LiTiCHICTb, i MOBHICTIO BiAMOBigae 0OpaHiii TeMi JOCIimKEHHS.

Jlucepranis MiCTUTh BCTYTI, YOTHPH PO3IiJIA, BUCHOBKH, CIHCOK JIiTepaTypH i3
179 nalimenyBaHb Ta foaaTku. 3aransHuil 00csr quceprarii 209 CTopiHOK.

VY Beryni no gucepranii oOrpyHTOBaHO 1 aKTyajbHICTh, BH3HAUEHO METY Ta
3aBIAHHS JOCHIUKEHHS, ONMCAHO BHKOPHCTaHI METOMH, a TaKOX IIPEACTABICHO
HAyKOBY HOBHM3HY Ta NpPaKTUYHY I[iHHICTh OTPUMAHHX pe3yJbTaTiB. Takox
BUCBITICHO MyOJiKalif0o pe3yibTaTiB y HAYKOBHX BHIAHHSX 1 ampobaiiro Ha
KOH(EPEHINX, 3a3HAUCHO OCOOHMCTHII BKJIAN aBTOpa Ta BHKOPHUCTAHHS POOOTH B
HABYAJIBHOMY ITPOIIECi.

IHepummm#i po3ain poboT MICTUTH aHaNi3 iCHYHOUMX pIlleHb MIOAO peasizamil
ribpuaHuX QOTOENEKTPHYHUX CUCTEM JJIs CHEpro3abes3neyeHHs JTOKaIbHUX 00 €KTiB.
OCHOBHOIO TEHIEHLI€I0 IMOAO BIOCKOHAJICHHS (OTOCNEKTPUYHHUX CTaHIH €
MiJBUIICHHS DiBHSA CIIOXWBaHHS (OTOENEKTPHYHOT eHeprii Ha BjacHi MOTPEOH.
BaxnuBuM (akTOpoM MiABHUINEHHS € YHOPaBIiHHS CHEProCHOXHMBAaHHSIM 34
nporHo3oM. IIpoananizoBano GyHKIiOHAIBEHI MOXJIMBOCTI KOMEPIHMX TiOpHIHUX
iHBepTOpiB Ta OOIPYHTOBAaHO MOULUIBHICTH PO3POOKH IOJATKOBHX IIPOIPaMHO-
TEXHIYHUX KOMIUICKCIB IS IHTENEKTYaJbHOrO YIpAaBIiHHA IIOMATOM. 1l0oKa3aHo
JOLUIBHICTE 3aCTOCYBAaHHS HAITiBIPOBITHUKOBHX EMYJISTOPIB IS DPO3IMIMPEHHS



MO>XKJIMBOCTEN €KCIIEPUMEHTATBHUX JOCTIKEHb IPOrPaMHO-TEXHIYHOTO KOMIUIEKCY,
mo 3a0e3nedyye MOBTOPIOBAHICTh YMOB JAJsl HEPEBIPKH €()EKTHBHOCTI aJITOPUTMIB
YIIPaBIIHHSA Ha CTaii po3poOKH anmapaTHUX 1 MPOrPaMHUX PIllIEHb.

BukoHaHO aHani3 po3po0OK 1040 MiHiMi3alli BIUIUBY 4YaCTKOBOT'O 3aTIHEHHS Ha
€HEPreTUYHY MPOYKTUBHICTH (POTOEIEKTpUIHOTO MacuBy. [lopsiy 3 BIOCKOHATIEHHSIM
MPPT-koHTpoOJIEpiB pO3pOOIAIOTECS CTpaTerii pekoHpiryparilii, JOCTIIHKEHHS SKUX
4acTo 0a3ylOThCS Ha CHPOMICHUX CTaTUYHUX CLIEHApIAX 3 HEMOBHUM BpaxyBaHHIM
peanbHO1 (Pi3UKM Ta TUHAMIKK pyXy TiHi. BUKOHaHO aHai3 METO1B MAaTEMaTUIHOTO
mozemoBanHs B cepenoBuili MATLAB/Simulink Ta 3aco0iB ekcnepuMeHTaIbHOI
MEPEBIPKU 3 BUKOPUCTAHHSIM EMYJIATOPIB COHSIYHUX OaTapei.

Buxonanuit aHami3 J03BOJIMB C(OPMYJIOBATH 3aBJaHHS i1 PO3B’SI3aHHS B
JIYcepTaliitHiid poOoTi.

Y apyromMy po3aijii po3riiiHyTO po3poOKy alrOpUTMIB Ta 3aC001B yIpaBIiHHS
€HEProCIOXXKUBAaHHSAM JIOKAIBHOTO 00’€kTa 3 (OTOETEKTPUYHOI CHCTEMOKO Ta
aKyMyJIASTOPHUM HaKONMYyBa4eM Ha OCHOBI IPOTHO3Yy (HOTOEIEKTPUYHOI TeHEeparlii.
OOrpyHTOBaHO Ta peali30BaHO AJTOPUTMHU (YHKIIOHYBaHHS MPOrPaMHO-TEXHIYHOTO
KOMIUIEKCY CIUIBHO 31 CTaHIApTHUM TiOpUIHUM 1HBEPTOPOM B YMOBax TPHU3OHHOL
tapu@ikaiii. 3ampomoOHOBaHI CI€Hapii MPOTHO3HOTO YIPaBIiHHA Ta BHOOPY
IapaMeTpiB HAaBAaHTAXXEHHS JO3BOJISIIOTh 3HU3UTH BHUTPATH Ha EJIEKTPOEHEPTIIO 1
MIJBUIIATA €HEProe(PEeKTUBHICTh JIOKATBHUX O0’€KTIB 3 (HOTOEIEKTPUIHUMU
cucreMaMu. 30Kpema, 3 BHUKOPUCTAaHHAM TiOpUIHHUX 1HBEPTOpPIB 0€3 pexXUMy
napajebHOl POOOTH 3 MEPEKEIO.

OOrpyHTOBaHO BHM3HAYEHHS IMapaMETPiB CILEHApliB yOpaBliHHA Ta BHOIp
pPEKOMEHJ0BaHOr0 rpadika HaBaHTAXECHHS, SAKUN 1nependadae IMepepo3nOALT
CHOXXMBAaHHS B MEPEANIKOBI TOAMHHU JII MaKCUMAJIbHOTO 3apsAy aKyMyJISTOPHOI
Oarapei. PoO3riIHYyTO MOXJIIMBICTH 3aCTOCYBaHHS PEJIEMHOr0  PETyIIOBaHHSA
MOTY>KHOCTI ()OTOETNEKTPUYHUX TMaHened I 3a0e3nedeHHs OanaHCy €Heprii B
peXrMax HaJIMIIKOBOI reHeparlii.

BukoHaHo aHami3 Ta iMiTallliiHE MOJENIOBAHHS EHEPTeTHUYHHX IIPOILECIB Y
cepenoBumii MATLAB/Simulink. 3 ypaxyBaHHAM OTpUMaHHUX pPE3YJIbTATIB
pO3pO0JIEHO  CTPYKTYpPY  HpPOrPaMHO-TEXHIYHOIO  KOMIUIEKCY  Ha  0asi
MikpokoHTposiepiB ATmega Ta ESP8266, inTerpoBaHoro 3 BeO-pecypcaMu Uis
OTpUMaHHA MJAaHUX TMPOTHO3Yy. Pe3ynbTaTd MiATBEPIKYIOTh, IO BIPOBAIHKCHHS
IIPOTHO3HOTO YyIpPAaBIiHHA 3a0e3ledye MOXJIMBICTh 3HIDKEHHS BHTpaT Ha
eleKTpoeHeprito 10 29% Ta chopuse TOMOBXKEHHIO TEPMIHY eKCIDTyaTarii
aKyMYJISITOPIB.

Tperiii po3ain mpucBsYeHUN NIIBUINEHHIO EHEPr€TUYHOI MPOTYKTUBHOCTI
(GOTOENeKTpUYHMX MacUBIB 3a YMOB JMHAMIYHOTO YAacCTKOBOTO 3aTiHEHHS.
3acTOCOBaHO MaTeMaTHYHE MOJEITIOBaHHS €HEPreTUYHHX IporeciB. OOTrpyHTOBaHO
METOAMKY MOJCIIOBAaHHSA JHUHAMIKA pPyXy XMapHOCTI 3 YypaxyBaHHSIM YMOB



KuiBcbkoro periony BmiTKy. /Jlas MiABUIEHHS age€KBAaTHOCTI MOJEIIOBAHHSA
po3po0aeHo nudpoBi MAOIOHH, IO ONMUCYIOTh T€OMETPII0 3aTiHEHHS MiJ PI3HUMHU
KyTamMd 10 (pOHTY MacuBy, 13 3aCTOCYBaHHSM [aycoBOro 3riaKyBaHHS IS
BIITBOPEHHS PEAIbHUX PO3MHUTHX MEX TiHI.

3anporoHOBaHO KOMIUIEKCHY MaTeMaTHYHY MOJAENb (OTOETEKTPUIHOTO MACHUBY
B cepenoBuili MATLAB/Simulink 3 MexaHi3aMOM mapanenbHUX 00UYHMCICHb Ha pax
npouecopa. Lle 3a6e3neuye MOXKIIMBICTS MPOBEACHHS aHAII3y BEJIMKUX MACHBIB JaHUX
Ta OI[IHKM JWHAMIKM 3MIHM E€HEPreTUYHHUX XapaKTEPUCTUK (POTOCIECKTPUUIHUX
MacuBiB. PO3rissHyTO BIUIMB 3aTIHEHHS HA €HEPTETUYHI TOKAa3HUKY Ta TPAEKTOPIl pyXy
TOYOK ITT00AaTFHOTO MaKCUMYyMYy MOTY>KHOCTI JUIs p13HUX KOHQIryparliil 3’ €1HaHb, 110
€ KPUTHUYHO BAXJIUBUM JUJIsi KOPEKTHOi poOoTu MPPT-koHTponepiB KOMEpHiHHUX
iHBepTOpiB. JlOBeAEHO, IO IBHUJKICTH MEPEMIIICHHS TiHBOBOI CMYTd HE YHUHHTH
CYTTEBOTO BIUIMBY Ha CyMapHy reHepaiito eHeprii. [{e gae 3Mmory Bukimtountu paxtop
IIBUAKOCTI BITPY 3 HEPENiKy HapaMmeTpiB, M0 BU3HAYAIOTh TOYHICTH OLIIHIOBAHHS
€HEepPreTUYHUX NoKa3HMKiB. Ha mijcTaBi aHamizy BH3HA4€HO PEKOMEHIAIli MI0AO
3MEHIICHHS BIUIMBY 3aTiHEHHS.

3anponoHOBaHO BapiaHTU [JIBO- Ta TPUPSOHUX TOMOJOTIM MJIi CHUCTEM
noTyxkHicTio 3 — 10 xBr. Iloka3aHo, 1m0 BIOPOBAJ)KEHHS PEKOMEHJIOBAHUX CXEM
3’€THaHb J03BOJIAE€ 3HU3UTH HEy3ro/pkeH1 BTpatu a0 20,2% Ta miaBUIMUTUH (QaKTop
3anoBHeHHS Ha 9,9%. Ilpupict cymapHoi reHepaiii eHeprii cTaHOBUTH 10 8%
MOPIBHSHO 31 CTAHAAPTHUMH KJIACUYHHUMH MapajieIbHO-IIOCIIIOBHUMHA MaCHBaMH.

YerBepTHii PO3AiJ1 NPUCBAYECHUA EKCIIEPUMEHTAIBHUM JOCIIDKCHHSAM Ta
MpaKkTUYHIA peamizamii po3poO0JIEHUX aJrOPUTMIB YNpaBIiHHA (POTOEIEKTPUIHUMU
cucteMaMu. OOTPYHTOBAHO CTPYKTYpPY €KCIIEPUMEHTAJIbHOI YCTAaHOBKH, 110 0a3y€EThCS
Ha BHUKOPHUCTAaHHI CTAHJAPTHOrO TiOpUIHMX IHBEpPTOpa Ta HAMiBIPOBIJHUKOBOIO
eMyJaTopa (OTOEIEKTPUYHOI OaTapei 3 HmpOrpaMHHMM KEpyBaHHAM. TaKuil Mmiaxif
JI03BOJIMB MPOBOAUTH BUNIPOOYBAaHHS B PEAIbHOMY 4acl 3a pi3HUX CLIEHAp1iB reHepamii
Ta HAaBAHTAXKECHHS, MiHIMI3yI0OUM 9acOB1 Ta MaTepiajbHl BUTPATH.

Po3pobneHo cTpykTypy Ta CXE€MHi pIIIEHHS IMIOAO peaji3amii MporpaMHO-
TEXHIYHOTO KOMIUIEKCY VYIIPaBIiHHSA €HEPrOCIOXXUBAaHHAM, SKUA € CyMICHUM i3
KOMEPI[IMHUMH 1HBEPTOPAMHU Ta IHTETPYETHCA 3 BIIKPUTHMH BeO-pecypcamMul IS
OTpHUMaHHS IPOTHO31B TeHepallii.

[Toxa3zaHo pe3yNbTaTU TECTYBAaHHS JOCIITHOTO 3pa3ka KOMILIEKCY, B XOJ1 SKUX
MIATBEPIKEHO #oro (yHKIIOHAIBHY TMPare3aTHICTh BIANOBIZHO JO YMOB
IIPOBEICHHS BUIIPOOyBaHb. Pe3ynpTaTi BUMIPOOYBaHb IMiATBEPIKYIOTh aJICKBATHICTh
pO3pO0JICHMX MATEeMAaTHYHHUX MOJeNed Ta BHCOKY €(EeKTHBHICTh aJITOPUTMIiB
IIPOTHO3HOT'O YIIPABIiHHS, IO PO3IMIMPIOE YMOBH JUISI MPAKTUIHOTO BIPOBAIKECHHS
IHTEJNEKTyaIbHUX CUCTEM €HEPro3abe3neueHHs JIOKAbHUX 00’ €KTIB.

Huceprariitna po6ora odopmiieHa BiAnoBiqHO 10 BuMor Hakasy MOH VYkpainu
Bix 12 ciunsg 2017 p. Ne 40 «IIpo 3aTBepmkeHHS BUMOT 10 0GOpMIICHHS JUCEPTAIii».



OnpuiroaHeHHs pe3yJbTaTIB AUcepTaAliiHOl po0oTH

HayxoBi pe3ynbTaTé Aucepranii BHCBITJIIEHI y 6 HayKoBHX myOmikamisx
3100yBaya, cepel SKHUX 3TIIHO BHUMOTaM BpaxOBYIOThCA: 6 cTaTell y HAyKOBHX
BUJAHHIX, BKIIOYEHUX Ha JaTy OMyOJIKyBaHHA IO IEpPENIiKy HAayKOBUX (paxoBHX
BUJIaHb YKpaiHW, 3 HUX 2 CTaTTl Y BUAAHHSIX, IO BXOASTH 10 MIKHAPOIHUX HAYKO-
MeTpuuHNX 0a3 Scopus. Takoxx pe3ysbTaTd gucepranii Oynu ampoOoBaHi Ha 5
HayKOBUX (p)aXxOBHX KOH(EpEHIisIX.

Binznauy, 1o pe3yiapTaTé JUCepTaliitHOi poOOTH JOCTaTHHO IMOBHO BiAOOpaXKeHi
aBTOPOM y HOro HayKoBUX IyOiikamisx. Bkasanuii ocobuctuii BHECOK 3400yBaya B
CYMICHUX ITyOJiKallisiX CBIIYUTH, IO BiH € aBTOPOM BHIIE MEPETIYCHUX OTPUMAHUX
HayKOBUX pe3yibTaTiB. [lopymiens npaBuil akageMidHOo1 J0OpOYECHOCTI HE BUSBIICHO.

TakuMm 4MHOM, HAYKOB1 pe3yJbTaTH ONHKCAHI B TUCEPTaLiiHI pOoOOTi MMOBHICTIO
BHCBITJICH] Y HAYKOBUX IMyOmiKaiisx 3100yBayva.

Hepmoustiku Ta 3ayBakeHHs 10 AMCePTALINHOI po0OTH.

Jlo HemomikiB, fIKI HE 3HIDKYIOTh 3arajbHOi BHCOKOi OI[IHKM pOOOTH, CHiA
BIJIHECTH:

1. HaBeneHo 7 MyHKTIB HOBUX HayKOBHX pe3yibTaTiB. IIyHkT 6 «Otpumana
PO3BUTOK CTPYKTypa MOAENI (POTOEIEKTPUIHOIO MACUBY 3 BUKOPHCTaHHSIM HaOOpIB
1a0JIOHIB 3aTiHEHHS. . ..» 3a CYTTIO € CKJIaJIOBOIO ITYHKTY 3.

2. Hepopeuni ckopoueHHs B 3micTi podotu — [ITK, ®EC.

3. Ha cTtop. 26 BukopucTaHO IMO3Ha4eHHS Esc — piuHui ab0 MiCSYHHI 00CsT
CaMOCTIOXKUTO1 €HEPrii, Jall €Heprito Mo3HayeHo K Wpy, Wi .

4. Tlyakr 1.4 ¢opmymoBaHHS 3aBAaHb poOOTH «BUKOpPUCTaHHSA IPOTHO3Y 3
BIIKpUTHX BeO-pecypciB copusaTUMe yHiQIKalii pilieHb B pa3l BUKOPUCTAHHA
CTaHIAPTHUX KOMEPLIMHUX TiOpUIHUX 1HBEPTOPIB» HE CHPUMMAETHCA SK 3aBJAHHS
JOCIIJPKEHHS.

5. Ha crop. 119 «...cucrematn3oBaHuil aHaii3 pe3yJbTaTiB MOIECITIOBAHHS
po3pobiieHux reoMeTpudHNX KoH(iryparii ®EM Ta iX MOpIBHAHHA 3 KIACHYHUMU
IIOCJTIIOBHO-TIApAJIEIbHUMHU CXeMaMi». BUKopucTaHi HEKOPEKTHI (HOPMYITIOBaHHS -
CHUCTEMAaTU30BaHUN aHaIi3 1 KIIACHYHI CXEMH.

6. Ha cTop. 94 «3a yac npoxo/)KEHHS CMyTH 3aTIHCHHI» — HE 30BCIM 3P0O3YMLIIO,
1[0 Ma€eThCS Ha yBa3i? SIk BU3ZHAYAETHCS 1€l yac?

BBakaro, 110 BUCIIOBJICHI 3ayBa)K€HHS HE € BU3HAYAIbHUMH 1 HE 3MEHIIYIOTh
3araJibHy HayKOBY HOBU3HY Ta IIPAKTHYHY 3HAYUMICTh PE3YJIbTATIB Ta HE BILUTUBAIOTH
Ha ITO3UTHUBHY OIIHKY AUCEPTAILINHOI pOOOTH.

BucHoBOK npo aucepraniiiny podoty

BBaxaro, mo aucepTaliiitHa pobora 3mo0yBada cTymeHs HokTopa inocodii
Kpyrnsxa D'ennamis BiramifioBuua Ha Temy «IliBUIEHHS pPiBHA CIOXXHWBaHHS
(GOTOENEKTpUYHOT €Heprii B CHUCTEMI EJEKTPOXKUBIECHHS JIOKAIBHOTO 00’ €KTY»



BHKOHAHAa HA BHMCOKOMY HAyKOBOMY piBHi, HE MOpYIIye MPHUHIMIIB aKaIeMidgHOT
106pPOUECHOCTI Ta € 3aKiHUEHNM HAYKOBHM JOCIiIKEHHIM, CyKYIHICTh TEOPETHIHUX
Ta MPAKTUYHUX PE3yIIbTATIB SKOTO PO3B'SA3y€ HAYKOBE 3aBIaHHS, 1[0 Ma€ iCTOTHE
3HAYCHHS s ramysi 14 «Enextpuuna imxenepis». [lucepramiiina po6Gota 3a
aKTyaJIbHICTIO, IPAKTUYHOIO I[IHHICTIO Ta HAYKOBOK HOBHM3HOIO MTOBHICTIO BiAMOBigae
BHMOraM YHHHOIO 3aKOHOJABCTBA YKpaiHu, o mepexdaveni B m. 6-9 «Ilopsaky
NPUCY/DKEHHS CTyIEeHs JOKTopa (Qinocodii Ta ckacyBaHHsS pilleHHS pa3oBOl
Clieliani3oBaHoi BYEHOI paidl 3akKialy BHINOI OCBiTH, HAYKOBOI YCTAHOBH IIPO
IPUCY/KEHHSL CTYTIEHS IOKTOpa (imocodiin, 3arBepmieroro ITocranoporo Kabinery
MinictpiB Vkpaiuu Bin 12 ciuns 2022 p. Ne 44,

3n06yBau Kpyrnsk [ennaniéi BitamifioBuu 3aciayroBye Ha HpHCYIKEHHS
cTymeHs Joktopa ¢inocodii B ramysi 3Hanp 14 «Enextpuuna imxeHepis» 3a
cnenianeHicTIO 141 «EnekTpoeHepreTika, eeKTPOTEXHIKA Ta ENEKTPOMEXAHIKAY.

Odiuitinnii onoHeHT:

3aBimyBau Kadenpu eneKTpUUHOT iHmKeHepil

JABH3 «Jlonenbkuii HaIlioHaIpHUM TEXHI V.
(M. IporoGuu JIpBiBCHKOT 061aCTi)
I ¥
KaH[l. TEXH. HAyK, JOLIEHT | cgaap KOJIJIAPOB
M.IL «O2 °Z» el 204 6p01<y
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