BIAI'YK
Oo(1IAHOTO OMOHEHTAa Ha AMCEPTaLIiHy poOOTY
Xowmsika Anapis OneroBuua
Ha TeMy «[HTelleKTyaabHa CUCTEMA PETYIIIOBAHHS PEXUMIB POOOTH COHSIYHOI
CJICKTPOCTAHIIIT»,
peACTaBIeHy Ha 300YTTs CTYIEeHs JoKTopa ¢inocodii
B raiy3i 3HaHb 14 EnekTpudHa iHX)eHepis
3a crnenianbHicTio 141 — EnexTpoenepreTka, eIeKTpOTeXHIKa Ta JICKTpOMEXaHiKa

AKTyaJIbHICTh TEMHU AUCEPTANII.

3a0e3ne4eHHs] EHEePreTUYHOl CTIMKOCTI KpaiHW, MOCHJIEHHS €HEepreTUu4YHOl
0e3leKky Ta 3MIIHEHHS CTIMKOCTI €HEProcUCTeMH, B TOMY 4YHCHI, 32 PaxyHOK
e(eKTUBHOI 1HTEerpauii BIJHOBJIIOBAHUX JUKEPEN €HEprii, € MpIOPUTETHUMHU
3aBJAAHHSMHU CBOTOJICHHS 1 OJHUM 13 CTpPATEriYHUX HANPSAMKIB EHEPreTHYHO1
MOJITUKA YKpaiHu. YIOCKOHAJNEHHS METOMIB MPOTHO3YBaHHS Ta KOHTPOJIIIO
reHepanii  eJIeKTPOCHEprii  COHAYHHMMHU  CJCKTPOCTaHIIIMH €  BaXKJIUBUM
THCTPYMEHTOM MiABUIICHHS €(QEKTUBHOCTI 3aCTOCYBAHHS PE3€PBIB MOTYKHOCTI JIsI
KOMITeHcallli HeOajaHCiB, SKI BHHUKAIOTh B E€HEPrOCHUCTEMi B pe3yJbTaTl 3MIHU
HaBaHTA)KEHHS, a TAKOXK pearyBaHHS Ha BIIXWIECHHS YaCTOTH, a OTXKE 3a0e31eUEHHs
CTIHKOCTI EHEPTOCUCTEMH.

AKTyaJIbHICTh ~Ta  CBOE€YACHICTb TEMH JIUCEPTAIIMHOTO  JOCIIKCHHS
MIATBEPIKYETBCA 11 Y3TOJDKEHICTIO 3 HampsAMOM «Enepretuka  T1a
eHeproe(eKTUBHICTE» 3aKkoHy YKpaiHu «IIpo npiopuTeTH1 HApsIMU PO3BUTKY HAyKH
1 TexHikm» Ne 2519-VI Big 09.09.2010 p. (13 3MiHaMU, BHECEHUMHU 3T1JHO 13 3aKOHOM
N 3534-1X Bix 21.12.2023 p.)

HaykoBi mocnixenHs Oyiu BUKOHaHI 3700yBadueM Ha kadeapi aBToMaTu3arlii
eNeKTpoTeXHIYHUX Ta MexarpoHHuX KomiuiekciB KIII im. Iropss Cikopcbkoro B
paMKax HayKOBO-AOCHIAHOI pobotu «Po3pobneHHs Mojene Ta METOMIB
MaTEMaTUYHOTO 3a0e3MeUYeHHs] BUPIMICHHS MNpoOJeMU EHEpPreTUHYHoi Oe3neKu
perioHiB YkpaiHu» (nepxkaBHuil peecrpariitnuit Homep: 0122U201095).

Ouinka oOIpyHTOBAHOCTI HAYKOBHMX pe3yJabTaTiB  aucepramii, Ix
JAOCTOBIPHOCTI Ta HOBU3HMU.

OOTpyHTOBaHICT, 1 JIOCTOBIPHICTh HaBEJACHUX Yy JucCepTalii HayKOBHUX
pe3ynbTaTiB 3a0€3MeUyEThCS AETATBHIM aHAI30M 1H(GOPMAIIMHIX HKEPET 32 TEMOIO
JTUCEPTAIIMHOTO JOCIIPKEHHsI, YITKOIO TMOCTAaHOBKOI METH 1 3ajay JaucepTarlii,
KOPEKTHICTIO IPUWHATUX MPHITYIICHb, SIKi JIE)KaTh B OCHOBI MPOBEJICHUX HAYKOBUX
JOCIIKEHb, @ TaKOX 3aCTOCYBaHHSIM CYYaCHUX 3arajbHO BU3HAHMX HAYKOBHX
MiIXOM1B, METOJIB Ta METOAMK. Pe3ynbTatv NMpoOBEAEHUX YHCEIbHHX PO3PaXyHKIB
Y3rOJIKYIOTBCSL 3 OTPUMAHUMHU TEOPETUYHUMH BUCHOBKamMu. OTpuMaHi B AucepTarii
BUCHOBKHM OOTPYHTOBaHI, KOPEKTHI 1 MOBHICTIO BIMOBIAAIOTh 3a3HAYEHUM 3a/1a4yam
JIOCITIKEHHS.

HaykoBa HOBHM3Ha pe3ynbTaTiB IHUCEPTAIIHHOTO MJOCTIDKCHHS TIONSATaE B
PO3BUTKY Ta YyIOCKOHAJEHHI MEXaHI3My pearyBaHHS Ha BUHHUKHEHHS HeOallaHCY
MOTYXKHOCTI Ta BIAXUJIECHHS YaCTOTH B €HEPTOCUCTEMI, 30KpeMa:



- 3alPOMOHOBAHO METOJI pearyBaHHsA Ha 3MiHY BEJIUYMHHU COHSYHOI TeHeparlii,
AKUI mepeabayae 3acTOCYBaHHS HEHPOHHMX MeEpeX s KOPOTKOYAaCHOTO
MIPOTHO3YBaHHA 3 TOPU30HTOM 15 XBWIMH, B TOMY YHMCII, JIs pO3Mi3HABAHHS 00pa3iB
3HaUEHb TeHepallii eJIeKTPOCHEprii B peXUMI peajbHOro 4Yacy, IO J03BOJISE
peanizyBaTu OallaHCyBaHHS €HEPrOCHCTEMH 33 PaXyHOK aKTHBAIlil OUTbII MOBUIBHUX
PEe3€pBiB BIAHOBJICHHS YaCTOTH.

- 3alPONOHOBAHO METOJ 0araTOKpUTEPiaJbHOIO aHaTi3y e()EeKTUBHOCTI POOOTH
COHSTYHUX €JIEKTPOCTaHIIIM, IKui 0a3yeThbCsl Ha 3aCTOCYBaHHI PAaHTOBUX KOE(IIll€HTIB
Y3rO/DKEHOCT] Ta Ja€ 3MOTY BUKOHATH PaHKYBaHHSA COHSAYHUX E€JIEKTPOCTAHLIN 3a 1X
BIUIMBOM Ha €HEProCUCTEMY, IO 3a0e3neuye MOXKIUBICTh 30UIBIICHHS IIBUAKOCTI
pearyBaHHS JIMCIIETYEPCHKOTO TMEPCOHATY OIepaTropa CHCTEMH TMepeAadi Ha
BiJIXHJICHHS] YaCTOTH B €HEPTrOCUCTEMI.

Ouinka 3MicTy Aucepranii, ii 3aBepLICHICTh Ta JOTPMMAHHA NPHHIMIIIB
aKaJeMi4HOI 100p04YeCHOCTI.

3a cBOiM 3MICTOM jaucepTaliiiHa pobora 3700yBaua Xomsika A.O. MOBHICTIO
BianmoBigae CraHmapTy BHUIOI OCBITH 31 cremianbHOcTi 141 — EnekTpoeHepreruka,
CJICKTPOTEXHIKA Ta EJIEKTPOMEXaHIKa Ta HampsIMKaMm JOCIIHKeHb BIAMOBIIHO [0
OCBITHBROT Mporpamu 14 Enextpudna iHxeHepis

HucepraniitHa po0oTa € 3aBEpIICHOI0 HAYyKOBOIO MPAICI0 1 CBIAYUTH PO
HasIBHICTh OCOOMCTOrO BHECKY 3700yBaya y HaykoBui Hampsim 14 Enektpuuna
1HXKEHepis.

Po3rasHyBmM 3BIT MOAIOHOCTI 3a pe3yjbTaTaMU MEPEBIPKU JUCEPTALIMHOI
poOOTH HaA TEKCTOBI CHIBMAJIHHS, MOXXHA 3pOOMTH BHCHOBOK, IO JUCEpTalliiiHa
pobora Xomska A.O. € pe3yiabTaTOM CaMOCTIMHUX JOCHTIPKeHb 3700yBada 1 He
MICTUTh eJeMeHTIB danbcudikarii, KoMmmusmii, ¢dalOpukarlii, 1Uariaty Ta
3ano3u4eHb. BukopucTani 1/1€i, pe3yJbTaTy 1 TEKCTH 1HIIMX aBTOPIB MAIOTh HaJEKHI1
MOCUJIAaHHS Ha BIJMOBIIHE JIKEPEO.

MoBa Ta cTH/Ib BUKJIAJE€HHS Pe3yJbTaTIB.

Huceprariitna po6oTa HanmucaHa YKpPaiHChKOIO MOBOIO.

BuknaneHHss marepialliB BiI3HAYa€ThCs JIOTIYHOIO IIOCHIJIOBHICTIO, a CTHJIb
HamvMcaHHd € HaykoBuM. IIIMpOKO BUKOPUCTOBYIOTHCS 3arajbHONPUNHATI B
YKpaiHChKIH Ta €BpOMEUCHKIM MpakTUIll TepMiHM B cdepl «eHepreTuka Ta
eHEeProe(PeKTUBHICTHY.

JlucepTallisi CKJIaJaeThCsl 3 BCTYIY, 4 PO3JLIiB, BUCHOBKIB, CITUCKY JIITEPaTypH
Ta 4 nojaTkiB. 3arajibHUI o0csr aucepTalii 249 CTOpPIHOK.

VY BCTymi pO3rsSiHYTO OCHOBHI MOJIOKEHHSI Ta Pe3yJbTaTH IUCEPTAaIli.

VY nepuomMy po3aiai po3risgaeThesl IpodIeMaTiKa KepyBaHHS €HEProCUCTEMOIO
VYkpainu Ta mporHo3yBaHHs ii PO3BUTKY B yMOBaX BIMHH, pO3IIISAA€THCS MUTAHHS
BIIPOBA/PKEHHSI PO30CEPE/PKEHOI I'eHepallli B KOHTEKCTl CTIMKOCTI €HEepProCHCTEMU
VYKpainu, a TakoXX BIUIMB BIJHOBIIIOBAaHUX JIKEpENl €Heprii, 30KpeMa, COHAYHUX
€JIEKTPOCTAHLIINA, Ha CTIAKICTh Ta CTaOLIbHY pPOOOTY €HEprocucTeMu YKpaiHH.
Posraspaerbest mpobieMa 3HIKEHHS 1HEPIIMHOCTI €HEPTOCUCTEM.

VY napyromy po3diii aHAmM3yeEThCS PEKUM POOOTH COHSYHOI EIEKTPOCTAHIIIT,
BHU3HAUAIOTHCSA XapaKTEPUCTUKU Ta (PAKTOPH, L0 3aiexaTh BiJ TOAMHU J00M Ta
ce30HHOCTI. [IpoBoANTHCS aHami3 00CSTiB COHAYHOI TeHeparllii Ta 3MiH MOTYXHOCTI Yy



BUITQ/IKy BIPOBADKEHHS YCTAHOBOK 30epiranns eneprii i Grid-Forming iaBepropis.
JloCTiIKYIOThCSl IIHHM, IO CKJIAIMCh HAa PHUHKY Ha J00y Hamepenq 1 Ha PUHKY
JAOTIOMDKHHX TIOCTYT JJIsl Pe3epBY MIATPUMKHU YaCTOTH B YKpaiHi Ta KpaiHax €BpomH.
3anponoHOBAaHO MiAXIJ A0 aKTUBAIlll ABTOMATHYHOTO PE3EPBY BIIHOBJIEHHS YaCTOTH
32 PaxyHOK BIPOBAHKEHHS IMITYYHOTO IHTENEKTY JJIsi 300py MPOTHO3HUX JTaHUX
3MIHM BEJIMYMHHU T'eHepallil eIeKTPUYHOT €HEeprii Ha COHSIYHUX €JIEKTPOCTAHIIISX.

B TperboMy po3nisii CTBOPIOETHCS 3rOPTKOBA HEMpOHHA Mepeka i aHali3y
nosioxkeHHs: CoHIE 1 XMap, IO JO03BOJIUTh B KOPOTKOCTPOKOBIM MEPCHEKTHBI
CIIPOTHO3YyBaTH BEJIMYMHY 3MIHM TeHepalii eJeKTPUYHOI EHEeprii COHSYH OO
€JIEKTPOCTAHIIIEIO.

B yeTBepTOMYy pO3a1TI MOPIBHIOETHCA ICHYIOUYl METO/IM aHAJI3y Ta PAHXKYBaHHS
00’eKTiB. 3ampomOHOBAHO METOJl PAHTOBUX KOE(IIIEHTIB Ta HA MPUKIAIl TPHOX
YMOBHHX COHSTYHHMX €JIEKTPOCTAHIII MPOBEICHO PO3PaXyHOK 3 BUOOPOM MapaMeTpiB
JUIsl OaraTOKpUTEpIalbHOTO aJITOPUTMY aHali3y €(pEeKTUBHOCTI pOOOTH COHSUHUX
enexktpocTaniii. [IpoananizoBaHO PUHKH €JICKTPUYHOI €HEPTii Ha OCHOBI JAHUX BiJl
BIJINOBIJIHUX OIEPaTOPIB CUCTEMH Iepeaadl KpaiH €Bponu Ta B YKpaiHi.

VY BHCHOBKax BKa3aHO OCHOBHI pe3yJbTaTH AUCEPTALIHHOT POOOTH.

VY nopatkax HaBEACHO PE3YJIbTaTH OOPOOKHM JaHMX, MPOMIXKHI PO3PaXyHKH Ta
pe3yJbTaTH TOCIIKEHHS], & TAKOK aKT BIPOBAIXKEHHS.

Hucepraiiitna po6ota oopmiieHa BiAnoBiaHO 10 BuMor Hakasy MOH VYkpainu
Bix 12 ciunst 2017 p. Ne 40 «IIpo 3atBeppkeHHS BUMOT 10 ODOPMIICHHSI TUCEpTAaIlii».

OnpwiaHeHHs pe3yJbTATIB IUCEPTALIHHOI poOOTH

HaykoBi pesynpTatu auceprailii BHUCBITIEHI Yy 3 HayKOBUX MyOJiKaIisax
3100yBaya y HayKOBUX BUAAHHSX, BKIIOUEHUX Ha J1aTy OMyOJIIKYBaHHS J10 MEpeNiKy
HaykoBUX (DaxoBUX BHUJaHb VYKpainu. TakoX pe3yabTaTd gucepTaiii Oynu
anpoOoBaHi Ha 4 HaykoBuUX (axoBux KoH(pepeHUisx. TakuM YMHOM, OMHCaHl B
JIUCEpTaliiHIil poOOTI HAYKOBI pe3yJbTaTh IOBHICTIO BHUCBITIIEHI Y HayKOBUX
nyoutikaiisx 3700yBaya.

[Ty6mikarii 3mo0yBaua odopmiieHI Ha BHCOKOMY HAyKOBOMY piBHI, BIICYTHi
MOPYIIEHHS TPUHIMINB akaaeMidHoi goO0pouecHocTi. OCHOBHI TOJOXKEHHS Ta
PE3YNbTATH TUCEPTAIIHHOTO JOCITIHKEHHSI Oy OTpUMaH1 aBTOPOM CaMOCTIIHO.

HenoJiiku Ta 3ayBaseHHs 10 AUCePTALIHOI po0oTH.

1. PobGorta gemro mepeoOTsSKEHA IETATbHUM aHalli30M OCOOJMBOCTENH PHUHKY
eHeprii Ta CTPYKTypH TeHepaiii eleKTpoeHeprii B KpaiHax €BpomM, aHalli30M
reHepaiii emekTpoeHeprii mija yac poOOTH OO0paHOoi I JOCHIKCHHS COHSYHOI
€JIEKTPOCTaHIIli, OMMKCOM PE3yJIbTAaTIB O0YMCIIEHb (B TOMY YHWCHi, MPEJACTaBICHUX Yy
rpadiuHiil Ta/abo TabnuyHiN Gopmi), OMMCOM ICHYIOUMX BUAIB HEUPOHHUX MEPEXK Ta
CepeloBHUIla TPOrPAMYBaHHSI, TOLIO.

2. B nmaHuMx, 10 BHUKOPUCTOBYIOThCS JUIsl aHami3y poOOTH COHAYHOI
€JIEKTPOCTAHIIIT y IPYroMy pO3JIlIi, CIIOCTEPITAEThCS TeHepallis eJIeKTPUYHOT eHeprii
B HIYHI T'OJMHH, 1[0 MOKE BIUIMBATH HA TOYHICTH 1 JOCTOBIPHICTh PO3PaXyHKIB.

3. Ha pammit wac we icaye Grid-Forming iaBepTOpiB Uil COHSYHHX
€JIEKTPOCTAHLINA, 10 BHIIYCKAIOThCSI B TOTOBOMY BHUIJISAI B TMPOMHCIOBHX
Macmirabax, o MOkKe BIUTMHYTH Ha TEPMIiH OKYITHOCTI COHSIUHUX €NIEKTPOCTaHIIiH, 3a
YMOBH BBeJI€HHSI 000B’SI3KOBOi HOPMU B KOJIEKC CUCTEMH Mepeaayi.



4. BcTaHOBIEHHS YCTaHOBOK 30epiraHHs eHeprii MaTHMMe ICTOTHHH BIUIMB Ha
TEPMIiHU OKYITHOCTI COHSYHMX €JEeKTPOCTaHLIH, 110 MOXXE 3MEHILIUTH 1HBECTHUIINHY
pUBabIMBICTh MPOEKTIB 3 OyAIBHUIITBA HOBUX M€HEPYIOUUX MTOTY>KHOCTEH.

5. B po6oTi HaBeneHO pe3yJbTaTH HU3KH OOUYHUCIIEHb, MPOTE BiACYTHIH omuc
METOJMKM iX BHUKOHAHHS, a TaKOXXK MEXaHI3My iX BHUKOPHUCTaHHA Ui NPUHHATTA
IOJANBIINX pillleHb, IO YCKJIQJHIOE PO3YMiHHS NpU3HAYEHHSI OTPHUMaHHX
pe3yabTaTiB Ta iX 3aCTOCYBaHHS.

6. B Tekcri gumcepramii NPUCYTHI TpamMaTW4yHi TOMUJIKH, OIUCKHA Ta
CTWJIICTUYHI HETOYHOCTI, SIKi He BIUIMBAIOTh HA 3arajibHe PO3yMIiHHS 3MiCTy pPOOOTH

BBakaro, 10 BUCIIOBJICHI 3ayBa)K€HHS HE € BU3HAYAIBHUMHU i HE 3MEHIIYIOTh
3arajlbHy HayKOBY HOBH3HY Ta MPAKTUYHY 3HAUYUMICTh pe3y/IbTATIiB Ta HE BIUIUBAIOThH
Ha TIO3UTUBHY OLIIHKY JUCEPTaliifHOl POOOTH.

BucHoBOK npo auceprauiiiny poooty

BBaxkaro, mo naucepraniiina po®oTa 3m00yBada cTymeHst HoKTopa Gimocodil
Xowmska Amnnpis OneroBuda Ha TeMy «lHTenekTyaidpHa cCHCTEMa peryJIFOBaHHS
PEeXUMiIB pOOOTH COHSYHOI €JEeKTPOCTaHILi» BUKOHaHA Ha BHCOKOMY HAyKOBOMY
piBHiI, He TMOpPYIIy€e NPUHIMUIIB aKaJeMi4HOi JOOpOYECHOCTI Ta € 3aKiHYeHHM
HAYKOBUM JIOCIIDKEHHSIM, CYKYIHICTh TEOPETHYHHX Ta TPAKTUYHUX Pe3yJIbTaTiB
SKOTO PO3B'I3ye HAyKOBe 3aBJaHHA, IO Ma€ ICTOTHE 3HauYeHHs misi ramysi 14
Enextpuuna imxkeHepis. [ucepramiiiHa poOoTa 3a aKTyaJbHICTIO, IIPAKTUYHOIO
I[IHHICTIO Ta HAyKOBOIO HOBHM3HOIO IIOBHICTIO BIATIOBIa€ BUMOTaM YHHHOI'O
3aKOHOJAaBCTBa YKpaiHH, 1o nependaydedi B m6 — 9 «llopsaky mpuCymKeHHS
CTymeHs JoKTopa (inocodii Ta ckacyBaHHS PILIEHHS Pa30BOi CIIEIiali30BaHOl BYSHOT
pamy 3akiady BUINOI OCBITHM, HAayKOBOI YCTAHOBHU IIPO MPHUCYDKEHHS CTYIIEHS
noktopa dinocodiin, 3arBepakeHoro [loctanoBoro Kabinery MinictpiB Ykpainu Bin
12 ciuns 2022 p. Ne 44.

3no0yBau Xomsik AHIpiit OneroBud 3aciayroBy€ Ha MNPUCYIKCHHS CTYIIEHS
noxropa ¢inocodii B ramysi 3HaHb 14 Enexrpruuna imKeHepis 3a crenianbpHicTio 141
EnexTpoeHepreTuka, eJeKTpPOTEXHIKA Ta elIeKTpOMeXaHiKa.

Od¢iniiinnii ONOHEHT:
[Ipodecop kadenpu erexTpuIHOL
imxkeHepii JIyipkoro HarioHaIbHOTO
TEXHIYHOT'O YHIBEPCUTETY

TOKTOp TeXHIYHUX HayK, Ipodecop - Jropmuna JABUJIEHKO

«22» tpaBHs 2025 poky
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