PELLEH3IS
Ha JucepTauiiny poboty
3emusryxinoi [Nanuu FOpiisuu
3a TeMO10 «besiaBaueBe KepyBaHHS €ICKTPOMEXaHIYHUMH CHCTEMaMH
TypOOMEXaHi3MiB 3 BUKOPHCTAHHSM TEXHOJIOTIT HEHPOMEPEXK»,

MoJany Ha 3100y TTs cTyneHs aokropa dinocodii

B ratysi 3Hanb 14 — Enexrpuuna inkenepis
3a crienianbHicTio 141 — EnextpoeHepreTika, e1eKTpOTEXHIKa Ta e1eKTpoOMeXaHika

AKTYaJIbHICTH TeMH QMcepTAaNii.

Tpapuuiiini  cucremu renepanii enekTpoeHeprii  OyayloTbCs 33 Pi3HHMH
CXCMaMH, ajle BOHH MAalOTh 3arajibHi €JIEMEHTH, TaKi SIK JpKepelia eHeprii,
KOHBEPTOPH CHEpril, €JEKTPOTEHEPATOPH, CHCTEMH KEPYBAaHHA Ta pO3MOiTy
enextpoereprii.  Cepea CyyacHMX —aibTEPHATHBHUX CHCTEM /Ui reHepauii
CICKTPHYHOI CHEPrii IWMPOKO BHKOPUCTOBYIOTHCS BITPOENEKTPOYCTAHOBKH, SIKi
MOXKYTb BHKOPHCTOBYBAaTH ACHHXPOHHI IeHEpaTtopu i3 camo30ymkenHaMm (Al).
Oznni€ro 3 KIIOYOBMX 3a]ad, AKAa BHHHKAE NPU POBOTI TAKMX TEHEPATOPIB, €
crabinizauis Hanpyru AL uist 3an06iraHHs MOXKIIHBHM BiIKJIHOYEHHAM re’eparopa
NpH BEIMKHMX HABAHTAKCHHAX. 3azauya crabimi3auii Hanpyru Mae IepeBaskHe
3HAYCHHs | MOXKe OyTH PO3B'S3aHA PI3HUMH METOIAMH, HATIPHKIAA BUKOPHCTAHHS
CJIEKTPOHHOTO perysropa HaBantaxenus (EPH).

3abesreueHHs TOYHOro Ta e(hEeKTUBHOIO KOHTPOIIIO KOOPAMHAT TEXHOIOMYHUX
O0'€KTIB € BaKIMBOIO 3aJa4CH0 B CYYACHHX CIEKTPOMEXAHIUYHMX CHCTEMax
aBTOMATUYHOIO  KepyBaHHs, 30Kpema B rany3i Typbomexaniszmis. [lpore,
BCTAHOBJICHHA TPAJMUIHHUX [aBa4iB [l BUMIDIOBAHHS NAPaMeTpiB Moxke OyTH
(iHaHCOBO Ta TEXHIYHO BHTPAaTHAM 3aBAaHHAM. OIHMM 3 CY4acHHX Ta
NEPCHEKTHBHUX METOMAIB peainizalii OLiHIOBaYiB € BHKOPMCTAHHA INTYYHHX
HEUPOHHHX MEpeX, 110 MAalTh 3[aTHICT HABYATHCS HA OCHOBI JOCTATHHOT
KUIBKOCT] BXitHMX nanuX. Jluceprauiiina po6ora 3emusmyxinoi I'FO. nanpasiena
Ha BUPILICHHS aKTyalbHOTO HAyKOBOIO 3aBJAHHs, @ CaMe — 3aCTOCYBAHHS IUTYYHUX
HEHPOHHMX MEPEX Yy CHCTEeMax KepyBaHHs TypOOMEXaHi3MaMH Ui TOYHOIO Ta
¢PeKTHBHOIO MOHITOPHHIY i KEPYBAHHSI LHMH CHCTEMAMH, WO JAKOTh 3MOTY
3MCHILMTH BUTPATH HAa BCTAHOBJICHHS Ta 00C/IyrOBYBaHHs TpaJHLIHHUX 1aBayiB.



Ouinka oOIpYHTOBAHOCTI HAYKOBHX pe3y/IbTaTiB aMcepramii, ix
AOCTOBIPHOCTI Ta HOBH3HH.

Haykosa HOBH3HA pe3ynbTariB AMCEpTALIHOIO [OCHIKEHHS HONsrac B
HAaCTYITHOMY:

1. OTpumaB nonanbIuHii PO3BUTOK METOJ YNPABIiHHS TEXHOJOIIUHUMH
KOOpMHATaMH TypOOMEXaHI3MIB 3a JONOMOIrOI0 TEXHOJIOTIH WTY4HHX HEHPOHHHX
MEPEXK, L0 JO3BOJIE CTBOPDHUTH €JIEKTPOMEXAHIYHY CHCTEMY aBTOMATHUHOIO
KepyBaHHs TEXHOJIOTTYHMMH YHHHHKAMHU [OTYXHOCTI TypGOMEXaHi3MiB Juie Ha
OCHOBI BUMIPIOBAHHS CJICKTPUYHUX KOOP/HHAT.

Z, Brnepuwe o0rpynToBaHO CTPYKTYPY MOAM(DIKOBAHOTO OMLiHIOBaYA
TEXHOJIOITYHUX KOOPIAMHAT TypOOMEXaHi3MiB, SIKWH, Ha BiAMIHY BiJ KIaCHUHHUX
NEepUENTPOHIB 31 CTAHAAPTHUMH aJIrOPHTMAMH HABYaHHS, Mae BOYIOBaHI 3BOPOTHI
3B'3KM 3 OUIHEHHMM TEXHOJOTIYHMMH KOODIMHATAMHM, WO € MOMKIUBICTH
MABHMIIMTH TOUHICTh Ta WBUAKICTH MPOLECY OLIHIOBAHHS.

= BeraHoBiICHO 1 MIATBEP/DKEHO HOBI BIACTHBOCTI €IEKTPOMEXaHIYHOI
CUCTEMH aBTOMAaTHYHOIO KEpyBaHHSA TypOOMEXaHi3MaMH, 110 J03BOJISIIOTH
3[IACHIOBATH YIPABJIiHHSA HEOOXIAHMMH TEXHONOIIYHHMH KOOPAMHATAMH 0€3 iX
NPSIMOrO BUMIPIOBAHHA B yMOBaX HEBIIOMHUX Bapiauiii napamerpis rizpomepesi ta
3MIH CTPYKTYPH CaMOIl IiIpOCHCTEMH.

Hocumixenns, 1o BUKOHAaHI B juceprawiiiniii poGoTi, OGa3yioThCs Ha
3aCTOCYBAHHI (DYHIAMEHTAIbHUX TI0JI0XKCHb TEOPii ABTOMATHYHOIrO KepyBaHHS,
TEOpii eNEKTPONPUBONA, METONIB TEOPil WITYYHHX HEHPOHHHX MEpPEK, METOMIB
(h13MYHOIO Ta MATEMATHYHOT'O MOJIEIIOBAHHS.

Pesynbratn  MaTeMaTHUHOrO MOJCIIOBAHHS MIATBEPIKEHO pE3ylIbTATAMHU
CKCIICPHMEHTIB, [I0 OTPUMaHi NPH CTEHIOBHX IOCIKECHHSAX. Y3ro[KeHHS LHX
pe3y/ibTaTiB NiATBEP/KYE aJACKBATHICTH PO3POOIEHUX MaTeMAaTHYHHX MOjelel Ta
pe3yJbTaTiB, MO OyiIH OTPUMAaH] aHATITHYHIMH METOIAME.

Takum unHOM, METOIM IOCHIDKEHHS BIANOBIAAIOTH MOCTABICHUM 3a7a4aM i
3a0e311e4yI0Th JOCTaTHBO e(PEKTUBHE iX PO3B’A3aHHA TA JOCATHCHHS [OCTABJICHOT B
poboti mMeTH. HaBesieni apryMeHTH JaioTh 3MOTY BH3HATH JIOCTOBIDHHMH HayKOBi
pe3y/ibTaTH, OCHOBHI [TOJIOXKEHHS Ta 3p00JeHi BUCHOBKH fociimkenns. [ToctapieHe
HAYKOBC 3aB/JaHHA B JHCEpPTaUiiiHii poOOTI BUKOHAHO, 37100yBay [OBHOK Mipoio
OBOJIO/IIB METO/IOJIOTIEI0 HAYKOBOT [iSUIHOCTI.

Haykosi nocnimkenns 6yau BiukonaHi 3100yBayem Ha kadeapi aBroMaTH3awii
CJICKTPOMEXaHIYHUX cucteM Ta enekrponpusosy KIII im. Irops Cikopebkoro i
KCPIBHULTBOM KaH[. TeXH. Hayk, jol. byp’sua Cepris Onekcanaposuya.

Hacruna npocrikens BukoHyBajacs npotsrom 2019-2023 pokiB B pamkax
YOTHPUMICHYHOIO  CTaXKyBaHHi B  YHisepcuteri  Yopuka (Kogenrpi,
BennkoOpuranis) Ta meCTUMICAYHOrO CTaKyBaHHS B YHIBEPCHTCTi MPHKIAAHMX
Hayk I'eccena (THM) (®pinbepr, Himeuunna).



Ouinka 3micTy auceprauii, ii 3aBepmenicts Ta JOTPUMAHHA TPHHIHIIB
aKajaeMiuHoOl 100poYecHOCTI.

3a cBOIM 3MICTOM juceprauiiina pobora 3100yBaua 3emasnyxiuoi I.}O.
NOBHICTIO  Bianosigae CraHaapTy BHMIIOT OCBITH 31  chemiaubHOCTI  « 141
EnexrpoeHepretuka, enekTporexHika Ta  eleKTpoOMeXaHika»  Ta HanpsiMKaM
JOCHIKEHb  BIANOBIAHO [0  OCBITHBOI nporpamu  «Enektpoenepreruka,
CJICKTPOTEXHIKA Ta EJICKTPOMEXaHIKa.

HAuceprauiiina po6oTa € 3aBEPLICHOI HAYKOBOK IMPALCIO i CBiIYUTH npo
HAsIBHICT  OCOOMCTOrO BHECKY 3100yBaua y HAyKOBHil HanpsMm  «Cucremu
aBTOMATHYHOIO KEPYBaHHS TYpOOMEXaHI3MaMuy.

3rigHo 3BiTy MomiGHOCTI 3a pesysbTaTaMH NEpEBipKH auceprauiitHoi podoru
Ha TEKCTOBI CHIBNAiHHS, MOXKHA 3POOMTH BHCHOBOK, IO auceprauiiina podora
3emusinyxinoi ['annu FOpiiBHM € pe3ynTbTaToM caMOCTIHMX TOCITiHKEHD 3100yBaya
1 HE MICTHTh eJeMEHTIB (anbeudikanii, KoOMILIsLIT, (babpukauii, miariaty Ta
3al103H4eHb. BukopucraHi iaei, pe3ynbTaTH i1 TEKCTH IHIIHX aBTOPIB MalOTh
HAJIe)KHI TIOCUJIAHHS Ha BIANOBIIHE JOKepero.

MoBa Ta ¢cTH/Ib BHK/I2IEHHS PE3Y/ILTATIB.

Hucepraniiina po6ora Hanucana yKpaiHCHKOIO MOBOIO, Marepianu BukiaieHo
Y JIOTi4HIH 1OCIZ0BHOCTI, 3aCTOCOBAHMH CTH/Ib HANMCAHHS TEKCTY € HAYKOBHUM Ta
BPAaXOBY€ aKTyajlbHy MIXKHAPOIAHY TEPMiHOIOTIIO.

Jnceprauis ckmanaetbes 3 BCTYMy, S5-X PO3ALIB, BUCHOBKIB, CITUCKY
niTepartypu Ta I0AaTkiB. 3aranbHuii o6csr quceprauii 155 CTOPIHOK.

Y BeTyni OGIPYHTOBAHO HOUUIBHICT Ta AKTYaIbHICTH poboTtu, BKazaHo Iii
3B’30K 3 HAyKOBHMH IUIAHAMU Ta MPOrPAMaMH, BH3HAYCHO METY Ta 3ajaui
JOCII/DKEHHS, CHOPMYIIBOBAHO HAyKOBY HOBH3HY Ta NPAaKTUYHE 3HAYCHHSI
Pe3yJIbTATIB, 4 TAKOXK HABEIECHO BIIOMOCTI PO anpobaliiio anceprauiiitoi poboTu.

Y nepiioMy po3ziinti 3iHCHEHO aHAli3 CY4acHHX eHeproe)eKTHBHHX CHCTEM
KepyBaHHs TypOOMEXaHi3MaMmM, W0 JKUBIATHCH BiJl aIbTEPHATHBHUX JoKepen
eHeprii, Ta O0e3JaBayeBMX CHCTEM YNpaBiiHHS. TakKoxk PO3IJISIHYTO  THIOBI
ABTOHOMHI CHCTEMH TeHepalii eJeKTPHYHOI eHeprii, 30Kpema [IPH BUKOPHUCTaHHI
ACHHXPOHHHX, CHHXPOHHMX, @ TaKOX MallWH NOABIHHOrO )usieHHs. Ocobimpy
yBary NpHIUICHO BITPOYCTAHOBKAM, SIKi BAKOPHCTOBYIOTH aCHHXPOHHI r€HEPATOPH.

Y npyromy posgimi 3aificHeHO po3poBKy Ta AETATBHHI OIMHC npotecy
TPCHYBAHHS OLIHIOBAYiB TEXHOJOTIYHMX KOODAMHAT Ha 0asi TEOPIl LITYYHHX
HEHPOHHUX Mepex. PosrnsiHyro noeranuuit anropurw TPCHYBAHHS HEHPOHHMX
MEPEIK 13 KJIACHYHOI Ta MOAU(IKOBAHOK CXEMOIO NEPLENTPOHIB.

Y TperboMy pO3iii 0JaHO MATeMATHYHHIl ONHC Ta PO3IJIIHYTO OCHOBHI
KOMIOHCHTH  [IBOX  BapiaHTIB  EICKTPOMEXAHIYHOI  CHCTEMH  KepyBaHHS
TYpOOMEXaHI3MOM 1IpM  KMBJICHHI BiJ BITpOEJIEKTpOyCTaHOBKH.  [IpoBeneno
JOCH1DKEHHS CHCTEMH BOJONOCTAYaHHs, sKa KUBHTHCS BiJI



BITPOC/ICKTPOYCTAHOBKH i3 CTATHYHHM KOMIIEHCATOPOM B YMOBax cTabimizawii
THCKY  rigpomepexi. JIOCHDKEHHS  31ifiCHEHO METOZOM  MAaTeMaTHYHOIO
MOJC/IFOBAHHS 32 JOTIOMOI0I0 MAKETIB NPUKIaIHUX nporpam MATLAB Simulink ta
SimPowerSystems.

Y derBepTOMy pO3AiNI POSIJAHYTI Ppi3HI MeTOAM pealtisamii CHCTeMH
cTabiiisauii HaNpyry acCHMHXPOHHUX IEHEPATOPIB, TaKi SK eJeKTPOHHMIA peryysitop
HaBantaxenus (EPH) ta crarmunuii komnencarop (STATCOM). Jlocnimkeno
CHCTEMY KEpYBaHHS TypOOMEXaHi3MOM, BHKOPHCTOBYKOYM OLIHIOBAY THCKY i3
KJIACHYHUMH CTPYKTYpaMH MEPEK Ta CTaHAApPTHHMH aJrOpPUTMaMH HaBUaHHS, a
TaKOXK MOAU(DIKOBAHMH OLIHIOBAY THCKY 13 3BOPOTHIM 3B’ I3KOM.

Y m’stoMy posdini  HaIaHO OIMC  CKCHEPHMEHTAILHOTO CTEHLY IS
JOCIIUKCHHs Ge31aBa4eBOi CHCTCMU KePYBaHHS BEHTUIATOPOM, YMOB IIPOBEACHHS
CKCHEPHMEHTY Ta PEe3yJIbTaTH MPOBEACHUX [OCHIDKEHb., TakokK HAIaHO OIUC
CKCHEPUMECHTANIBHOIO CTEHAY Ul HOCHIDKEHHS CHCTEMH BOJONOCTAYAHHS 3
BUKOPHCTAaHHSIM OLIHIOBaYiB KoediuienTa kopucHoi aii (KKJI) Ta npoaykTuBHOCTI.
PeanizoBaHo Helipouni Mepexi Ha OCHOBI X MAaTeMaTMUHOTO OMHCY JUIS
OLIHIOBAHHS TEXHOIOTIYHUX KOOPAMHAT 33 JONOMOIOI0 MPOrPaMOBAHHX JIOTTYHHX
interpansiux  cxem (IUTIC). TlpoBeieHO TEXHIKO-EKOHOMIYHE OBIPYHTYBAHHS
3aCTOCYBaHHA INPOIrPAMOBAHUX JIONIYHHMX IHTETPAJBbHHX CXEM [OPIBHSHO 3
TPAIMLIAHMMY 1aBa4YaMH THCKY Ta IPOAYKTUBHOCTI B CUCTEMaX BOJIONIOCTAYAHHS.

3aranbHi BUCHOBKH IiJKPEC/IOKTh OTPHMAHI HAYKOBI PE3ylbTaTH, a TAKOXK
BKJTIOYAKOTh OCHOBHI IIPONO3MLIT MO0 X 04ABINOTO BUKOPHCTAHHS.

Huceprauiiina pobora odopmieHa BIAMOBIZHO [0 BHMOT Hakazy MOH
Ykpainu Big 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepKeHHS! BUMOT 10 oopmJieHHs
AUcepTauin.

Onpuioanenns pesy abTaTiB AHcepTaniiiHoi po6oTn.

HaykoBi pesyapratu amceprauii Bucsitieni y 10 naykoBux ny6uikanisx
3100yBava, cepej SKHX: 4 CTATTI y HAyKOBHX BHIAHHSX, BKJIIOYEHHMX HA nary
onyOniKyBaHHS 0 TeEpesiKy HAayKOBHX (axoBMX BHAaHb YKpaiHW; 3 cTarTi y
NEPIOAMYHMX HAYKOBMX BHIAHHSX, NPOIHAEKCOBaHHX Yy 0asax ganux Web of
Science Core Collection Ta/abo Scopus, 3 sikux 3 crateil Y BUAAHHSAX, BiIHECEHHX
A0 mepuioro — Tperboro kBaprtuiaie (QI1—Q3) BiamoBiaHo 1o knacudikauii
SCImago Journal and Country Rank a6o Journal Citation Reports. Takox
pe3y/ibTaTi juceprauii Oyau anpobosani Ha 3 HayKOBUX (GaxoBHX KOH(EPEHLIsIX.

HaykoBuit pienb myGuikauiii BiAnoBizae piBHIO IPOBIIHUX HAYKOBHX BHIAHb
3 CICKTPUYHOI IHKEHepil Ta CyMiKHHX raiayseil. B my6Gnikawisx 3100yBay
AOTPUMYETBCS €TUKH IOC/II/DKEHB 1 MPaBUIT aKaAeMiYHOT 106POYECHOCTI.

Takum  4MHOM, HAyKOBi pesyibTaTH OmMCaHi B AWcepTauiiiniil poGoti
IMOBHICTIO BHCBITJIEH]I y HAYKOBHX MyGuikauisx 3106yBaya.



Henouikn Ta 3ayBakeHHsl 10 qucepTauiiiHoi po6oTu.

1. B mepwomy po3aiai npH NPOBEACHHI AHAITHYHOIO OIVISAY CY4acHOI
HayKOBO-TEXHIYHOI JIITEPaTypH OCHOBHA yBara NPUALISETbCS TypOOMEXaHi3Mam B
cucTeMax  BOAONOCTaYaHHsA, TOOTO  HacocaMm, 1  HELOCTATHBO  IHIIUM
TypOOMEXaHI3MaM TAKHUM SK: BEHTHIISITOPH Ta KOMIIPECOPH.

2.V pobori po3MIsAAIOTECS CHCTEM KepyBaHHS TypOomexaHizmaMu i3
KHMBJICHHSM Bl BITPOEJICKTPOYCTAHOBKM IIPH [OCTIHHIN WIBHAKOCTI  BITPY.
HanxomxeHHs eHeprii BITPY HOCUTb CTOXAaCTHUHMIA Xapakrep. Sk Oyae noBoauTUcs
CHCTEMa 3a TaKHUX PEXHUMIB pobOTH reHeparopa?

3. Y nuceprauii Hemae iHpopMmanii UI00 MOXIHBOCTI BUKOPUCTAHHS iHLUMX
CHCTEM reHepaull eJeKTPUYHOI eHepril BiJ BIJHOBIIOBAHWUX JDKEpEN, HANPHKIAL,
€HEprii COHAYHOIO BUIIPOMIHEHHS Ta BUKOPUCTAHHS HAKOIUYYBAauiB eHeprii s
3MEHIIEHHS BILIUBY HECTAOUILHOCTI FEeHEPYBAHHS JAHHUX JKEPEIL.

4.V poboTi HEAOCTATHBO NPUAUICHO YBArM OIHCY BITPOECJIEKTPOYCTAHOBKH 3
ACHHXPDOHHMM  TIEHEpaTOpOM Ta peKuUMIB  Horo poboTH B cucTeMmi
eHepro3zabesneueHHs TYpOOMEXaHI3MIB.

5. B auceprauiitHiii poO0OTI BUKOPUCTOBYETHCS TEPMIH «BITPOrCHEPATOPY, IO
€ QHIVIOMOBHHM TEPMIHOM, HPOTE KOPEKTHIILIE BHKOPHCTAHHS TEPMIHY «I'¢HEpaTop
BITPOYCTAaHOBKH».

Bsakaro, 0 BHCIOB/IEHI 3ayBKEHHS HE € BH3HAYAIBHUMH 1 HE 3MEHLIYIOThH
3arajilbHy HAyKOBY HOBU3HY Ta NPAaKTUYHY 3HAYMMICTh PE3YJIbTATiB Ta HE
BIUIMBAIOTh HA [MO3UTHBHY OLIHKY JAHCEPTALIHHOT poboTH.

BucnoBok npo auceprauiiiny podory.

Beaxaro, mo auceprauiiina pobora 3100yBava cTyneHs oktopa ¢isnocodii
3emusnyxinoi  ['anum  FOpiiBHM 32 Temoro  «be3jaBaueBe  KepyBaHHSI
EJICKTPOMEXAHIYHUMH CHCTEMaMH TypOOMEXaHI3MIB 3 BHKOPUCTAHHSM TEXHOJIOTI]
HEHPOMEPEXK» BUKOHAHA HA JOCTATHHOMY HAyKOBOMY PpIBHI, HE [OpYyIIYE
NPUHLUIIB aKaJeMi4HOT Z0OPOUECHOCTI Ta € 3aKIHYCHHM HAYKOBUM JOCIIKEHHSM,
CYKYITHICTb TEOPETHYHHX Ta NPAaKTHYHUX PE3YJILTATIB SKOTO PO3B'A3YE HAYKOBE
3aBJIaHHS, 10 MA€ ICTOTHE 3HAYEHHS UIA raiy3i 3HaHb «EjekTpuyHa iHKeHEpis».
Hucepraniiina pobora 3a aKTyalbHICTIO, NMPAaKTHYHOK IIHHICTIO Ta HAyKOBOIO
HOBH3HOIO MOBHICTIO BIANOBIZAa€ BUMOTaM YHMHHOIO 3aKOHOJAABCTBA YKpaiHM, 11O
nepeabaueni B .6 — 9 «llopsiaky npucympkenns crynens gokropa dinocodii ta
CKaCyBaHHs pIILIEHHA Pa30BO] CHeLiani30BaHOl BUCHOT pajy 3aKJIaiay BHILOT OCBITH,
HAYKOBOI ~ YCT@HOBH IIPO  TNPHUCYJKEHHS  CTyNeHs  Joktopa  ¢inocodiin,
sarBepokenoro IocranoBoro Kabinery MiunictpiB Ykpainu Big 12 ciuns 2022 p. Ne
44.



3n00ysay 3emusnyxina ['anna FOpiiBHa 3aciyroBye Ha IpUCYIKEHHs CTYIICHS
nokropa ¢unocodii B ramysi 3HaHb «ENeKTpuuHa iHXEHEpis» 3a CHeUiaNbHICTIO
«141 EnexrpoeHepreTuka, eleKTpoTeXHIKa Ta eJ1eKTPOMEXaHIKa».
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