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1. Onuc HABYAJBLHOI JUCHHUILIIHA

HMucuurutina "MOHITOPUHT Ta KEpyBaHHS €IEKTPUYHUMHU CcHUCTeMaMu' €
KJIIOYOBOKO JUISI MIATOTOBKM (PaxiBIlIB, 37aTHUX €(EKTUBHO EKCITyaTyBaTH Ta
ONTHUMI3yBaTH POOOTY CYYAaCHHX €JIEKTPOCHEPreTUYHUX CHUCTEM. BoHa oXoruioe
TEOPETUYHI OCHOBHU Ta MPAKTHYHI acleKTH 300py, 0OpoOKHM U aHaji3y JaHUX IPO CTaH
CJICKTPUYHUX MEPEXK, a TaKOK METOJU Ta 3acoOM KepyBaHHs ixHIMH pexkxumamu. Kypc
3HaOMHUTH CTYACHTIB 3 HOBITHIMH TEXHOJIOTIIMM MOHITOPUHTY, aBTOMaTH3allli Ta
JTUCTIETICPCHKOTO YIPaBIiHHA, IO € HEeOOXiMHWM Uil 3a0e3nedeHHs HaMIHHOCTI,
Oe3MeKr Ta EKOHOMIYHOCTI eJEKTPOTIOCTaYaHHS B yMOBaX 3pOCTAl0Y0i CKIIAJHOCTI
CeHepreTUYHO1 IHPPACTPYKTYPH.

I'any3b 3HaHB, HAPSIM MiATOTOBKH, CHEeNiaJbHICTh, OCBITHbO-KBaJIi(ikaniliHni piBeHb

OCBITHI# CTYIIIHb Marictp

CreriaiabHICTD 141 — «EnekTpoeHepreTuka, eIeKTPOTEXHIKA Ta
CICKTPOMEX AHIKA

OcBiTHS nporpama EnexTpoeHepreTuka, €JIeKTPOTEXHIKA Ta eJIGKTpOMEXaHiKa

XapakTepucTHKA HABYAJIbHOI IUCHUIIIHU

Bun HopwmatusHa (BuGipkoBa)
3arangbHa KUIBKICTh TOIUH 150
Kinbxkicth kpenutiB ECTS 5
KinpKicTh 3MICTOBUX MOJYTiB 2
Kypcosuit mpoekT (po6ota)
dopMa KOHTPOJTIO Ex3zamen
Iloka3HUKH HABYAJIBHOI JUCHUILIIHU JJIS1 IEHHOI Ta 3204H0i ()OPM HABYAHHS
JeHHa opma HaBUaHHS 3a04Ha (hopmMa HaBYAHHS
Pik miaroToBKu 2
Cemectp 4
Jlex1iiini 3aHATTSI 20
[TpakTHyHi, cEeMIHApChKI 3aHATTS -
JlaGopaTopHi 3aHATTS 20
CamocriifHa poboTa 110
KypcoBuii npoekr -
KinbkicTh THXXKHEBUX T'OIUH 2
Ui IeHHO1 (hOopMH HAaBYaHHS:
ayTUTOPHUX
2. MeTta Ta 3aBJaHHA HABYAJILHOI JUCIHHUILIIHHA

Mera: Hagatu ctyeHTam IpyHTOBHI 3HAHHS Ta MPAKTHYHI HABUYKHU 3 TEOpIi Ta
3aCTOCYBaHHS CyYaCHMX METOJIB 1 3aCO0IB MOHITOPHMHIY, JIIarHOCTUKU Ta KEPYBAHHS
pPeXKUMaMH CJIICKTPUYHUX CHUCTEM IS 3a0€3MEeUeHHS iX €(PEeKTHUBHOIO, HAJIIMHOIO Ta
0e31eyHoro (GyHKI10HyBaHHS.

3aBnaHHn:

- O3HallOMUTH 3 OCHOBHUMH MNpPHUHIMIAMH NOOYIOBU Ta (YHKIIIOHYBAaHHS CHCTEM
MOHITOPHUHTY €JIEKTPUUYHUX MEPEK.

- BuBuuTu cywacHi 3aco0u BUMIpIOBaHHS Ta 300py iHdoOpMarii mpo mapaMeTpu
€JIEKTPUYHHUX CUCTEM.




Hapuutun Metomam aHanmizy Ta OOpOOKM BUMIPSHMX JaHMX JJIs OI[IHKH CTaHy
€HEPrOCUCTEMHU.
CdopmyBaT poO3yMiHHA MPUHLHUIIB JUCHETYEPCHKOTO Ta aABTOMATUYHOTO
KEepyBaHHS PEXKUMaMH €JIEKTPUUYHUX CHUCTEM.
Po3BuHYTH HaBUYKH POOOTH 3 TPOrPaMHO-TEXHIYHUMHU KOMILUIEKCAMU MOHITOPUHTY
Ta KepYBaHH.
Oznaitomutn 3 KoHUEnmisMu "Smart Grid" Ta iXHIM BILIMBOM Ha PO3BUTOK CHUCTEM
KEepyBaHHS.
[linroTyBatu 10 MPAaKTUYHOTO 3aCTOCYBaHHS 3HaHb y MPOEKTYBaHHI, EKCILTyaTalii
Ta MOJIEpHI3allll CUCTEM KEPYBaHHS €JICKTPOCHEPTETUUHUM O0JIaIHAHHSM.

VY pe3ynbTari BUBYEHHS AUCIHUILIIHA CTYACHT MIOBUHEH:

3Harm:
OCHOBHI NPUHIMIN Ta apXITEKTypy CYy4aCHUX CHUCTEM MOHITOPHUHTY Ta KEpyBaHHS
CJIEKTPUYHUMH CUCTEMaMHU.
Bumu Ta mnpusHaueHHs 3aco0iB BUMIPIOBaHHS Ta 300py JAaHUX (AATYMKH,
nepeTBoproBayl, npuctpoi P3A).
Meroau o0poOku, Bi3yamizailii Ta 30epiraHHs 1HpopMalii Mpo pPeKUMU POOOTH
EJIIEKTPOMEPEIK.
[lpuammnu ~ QyHKIIOHYBaHHS  aBTOMATH30BAaHUX CHCTEM  JIUCHETYEPCHKOTO
kepyBanHs (SCADA, EMS/DMS).
OCHOBHI aJITOPUTMH Ta METOJU ONTUMI3AIllT PEKUMIB POOOTH €IEKTPUUYHUX CHUCTEM.
Bumoru no kibepOe3nexku B cucTeMax MOHITOPUHTY Ta KEpyBaHHSI.
Oco0aMBOCTI KEpyBaHHS peXUMaMH pO3NOJIICHUX EJNEKTPUYHMX CHUCTEM Ta
MIKpPOMEPEK.

BmiTn:
[HTepripeTyBaTH JaHI MOHITOPHHTY ISl OIHKH TOTOYHOTO CTaHy eJIeKTPUYHOI
CUCTEMH.
Buznauatu HeoOX1/1HI TapaMeTpH AJi1 MOHITOPUHTY Ta OOMpPATH BIJIMOBIIHI 3aCO0U
BHUMIPIOBAHHS.
Po3pi3HsaTH Ta aHami3yBaTH THUIIOBI MOPYIICHHS PEXHUMIB pOOOTH €IEKTPUUHHX
CUCTEM.
dopmynoBaTU 3a7a4l KepyBaHHs Ta OOUpATU aJIeKBATHI METOAM 1X BUPIIICHHS.
[IpamroBatu 3 iHTEepdericaMu 0a30BUX MPOTrPAMHUX KOMIUIEKCIB JJIsl MOHITOPUHTY
Ta KepyBaHHSI.
[IpomoHyBaTH NUISAXM MiBUINCHHS €()EKTUBHOCTI Ta HAAIMHOCTI (YHKIIIOHYBaHHS
EJIEKTPUYHUX CUCTEM 3a JOTIOMOTOI0 3aC001B KepyBaHHSI.

MaTu HaBHYKH:
Pob6oTu 3 mporpamMHuM 3a0€3MEUYECHHSAM I MOHITOPUHTY Ta aHaNi3y €JIeKTPUUHUX
CUCTEM.
JliarHOCTHKY cTaHy 00JafHAHHS 32 TAHUMU MOHITOPHUHTY.
BusiBneHHs Ta okaizailii aBapiiHUX peXKUMIB 3a JOMIOMOT0I0 CUCTEM KEPYBaHHS.
[TpuifHATTA pilmieHs HIOJ0 OMEPATUBHOTO KEPYBAHHS PEKUMaMHU EIEKTPHUHUX
CUCTEM.
OuiHKY ePEeKTUBHOCTI 3aCTOCYBaHHS PI3HUX METO/IIB Ta 3aCO0IB KEpyBaHHS.



Ha0yTTsi KOMIIETEHTHOCTEM:

Inmezpanvna komnemenmnicms (IK):
3/aTHICTh PO3B’SA3YBATH CKJIAJIHI TPOOIEMHU 1 3a/adi MiJl 4ac MpodeciiiHol Ta HAyKOBOT
JUSJIBHOCT1 Y Tajdy3l €JIEKTPOCHEPTeTHKH, CICKTPOTEXHIKM Ta €JICKTpPOMEXaHIKu abo y
nmporieci HaBYaHHsS, IO mepeadavae MPOBEICHHS AOCHIKeHb Ta/a00 3I1HCHEHHS
1HHOBAIIIH Ta XapaKTePHU3y€e€ThCsI HEBU3HAUCHICTIO YMOB 1 BUMOT.

3azanvni komnemenmuocmi (3K):
3K1. 3natHicTh 10 aOCTPaKTHOTO MUCJICHHS, aHAI3y Ta CHHTE3Y.
3K6. 3natHicTs npuiiMaTé OOIPYHTOBAHI PIIICHHS.
3K7.3n0aTHiCT  BYMTHCS  Ta  OBOJIOJIBATH Cy4aCHUMH 3HAHHSMU.
3K10. 3naTHICTD BUSIBIATH 3BOPOTHI 3B A3KU Ta KOPEryBaTH CBOI [ii 3 IX BpaXyBaHHSIM.

Cneuyianovni (¢paxosi, npeomemni) komnemenmuocmi (CK):
CK3. 3parHicTh MaHyBaTH, OpraHi30BYBaTH Ta MPOBOJUTH HAYKOB1 JOCIIIKEHHS B
00JI1aCT1 €JIEKTPOCHEPTETUKH, CIIEKTPOTEXHIKU Ta CJICKTPOMEXaHIKH.
CK6. 3nmatHiCTh JEMOHCTPYBAaTH 3HAHHS 1 PO3YMIHHS MaTEMaTUYHUX MPUHIUIIB 1
METO/IIB, HEOOXIHUX JIsi BUKOPUCTAHHA B EJEKTPOCHEPTeTHlll, EJIEKTPOTEXHIIl Ta
€JICKTPOMEXaHIIIi.
CK14. 3paTHICT, BHUKOPHUCTOBYBAaTH IMPOTpaMHE 3a0€3MEUeHHs JJIsi KOMIT FOTEPHOIO
MOJICIIIOBAHHS, aBTOMAaTHU30BAaHOTO MPOEKTYBAaHHS, aBTOMATHU30BAHOTO BHPOOHMIITBA 1
aBTOMATU30BaHOI PO3pOOKM a00 KOHCTPYIOBAHHS E€JIEMEHTIB CIICKTPOCHEPTCTUYHUX,
EJIEKTPOTEXHIYHUX Ta CJICKTPOMEXaHIYHUX CUCTEM.
CK15. 3paTHicTh myOniKyBaTH pe3yJbTaTH CBOIX JOCHIKEHb y HAYKOBUX (DaxoBUX
BHJIaHHSX.
CK18. 3paTHICTP NPE3CHTYBATH PE3yJbTaTH HAYKOBOJOCITHUIIBKOT ISSIBHOCTI,
roTyBaTd HayKoBl myOunikaiii, OpaTh y4yacTb y HAyKOBIA JAMCKYyCli Ha HayKOBUX
KOH(epeHLIsIX, CAMIIO31yMax.

Ipozpamnui pesynomamu naseuannsn (INPH):

ITPH6. PekoHCTpyroBaTH ICHYIOYI €JIEKTPpUYHI MEPEXi, CTaHIi Ta mMiACTaHIIIT,
CICKTPOTEXHIYHI 1 €JIEKTpOMEXaHIuYHI KOMIUIEKCH Ta CHCTEMH 3 METOIO ITIBUIIICHHS iX
HaJIIHHOCT1, €(pEKTUBHOCTI €KCILIyaTallii Ta MpoJ0BKEHHS PECypcy.
[TPH16. loTpumMyBaTHUCSs IPUHITUIIIB Ta MPABHUII aKaJAEMIYHOI I0OpPOYECHOCTI B OCBITHIHN
Ta HAYKOBIN JSTTLHOCTI.
I[TPH21. Ilpe3enTyBaTu pe3yJbTaTH HAYKOBO-IOCIIAHUIILKOI MisUTBHOCTI, TOTYBaTH
HayKoOBI IyOJikailii, OpaTy y4acTb y HayKOBiM JUCKYCli Ha HayKOBHX KOH(DEpEeHIIsX,
CUMITIO31yMax.



3. [IporpamMa Ta CTPYKTypa HaABYAJbHOI JUCIUILIIHI

HazBu 3MicTOBUX MOJTYJIIB 1 TEM Kinexicte rogua
neHHa hopma 3aouna opma
yCb y TOMY YHUCI yc| yTOoMy uMci
bO
OTO | ek np. |nab. | ivg. | c.p. ro | €K | mp nab. | iHx | c.p
1 2 314|567 |8]9]|10(11|12|13

3micToBHi MOIYTH 1.

Tewma 1. 15 | 2 2 11
Beryn 10 MOHITOPHHTY Ta KEPYBaHHS €EKTPHIHUMH

cucTeMaMu:  3HAWOMCTBO 31  3HAYECHHAM  Ta
aKTyanLchno MOHITOPUHTY 1 KEpYBaHHs B cyqaCHm
CHepreTuili. Po3rianaroTbCs OCHOBHI TOHATTS, i,
3aBllaHHS Ta apXIiTEKTypa CHCTEM MOHITOPUHTY Ta
JIACTIETYEPCHKOTO KEepyBaHHS CNEKTPUIHAMHU
CHCTEMaMH. OOroBOPIOIOTHCS BUKJIMKH, IOB'A3aHi 3
iHTerpamiero BJIE ta nenenTpanizaiiero.

Tema 2. ‘ 15 | 2 2 11
3aco61/1 BHMIPIOBAHHS Ta 360py JaHHUX B CJICKTPUYHUX

cuctemax: Orisag  OCHOBHUX THMIB  JATYHKIB,
BUMIDIOBAIbHUX — TPAaHC(HOPMATOPIB  CTpyMy — Ta
HAIPYTH, TEPEeTBOPIOBAYIB Ta 1HIIMX MPUCTPOIB, IO
BUKOPHUCTOBYIOTHCSL ISl 300py OINEpaTHUBHUX MAHUX
PO TIAPAMETPH ENIEKTPUIHUX MepeK. PosrisaaroThes

1XH1 IIPUHIUIINA p06OTI/I MeTpOJ'IOFI‘lHl
XapaKTCPUCTHUKHU Ta BUMOI' 10 TOYHOCTI.
Tema 3. 15 | 2 2 11

CucremMu TeleMexaHIKM Ta Iepefadl  JaHUuX:
Posrnsinatorbess  mpuHOMNKM  TOOYJOBH  CHUCTEM
TeleMEXaHlkd, 1o  3a0e3leuyioTh  Hepegady
BUMIPIOBaHb, CUTHAJIIB CTaHy OOJIaHAHHS Ta KOMaH/I
kepyBaHHs. OOroBOPIOIOTHCS OCHOBHI POTOKOJIHU

nepegavl  JaHMUX, ~ apxiTeKTypa  3B'I3Ky  Ta
3a0e3MmedyeHHs HaIiiHOCT1 nepeaadi iHdopmari.
Tema 4. 15| 2 2 11
A8x1TeKT ypa Ta byHKIIIT CUCTEM
SCADA/EMS/DMS: BuBYeHHS CTpPYKTypH Ta

q)yHKHlOHaJ'II)HI/IX MOJJIMBOCTEH aBTOMAaTH30BaHUX
CHCTEM JUCMIETYECPCHKOT0 KEpyBaHHs (Supervisory
Control And Data Acquisition - SCADA, Energy
Management  Systems — EMS, Distribution
Management Systems — DMS). PosrnsulanTLCﬂ
migcucTeMu 300py JaHWUX, OOpoOKHW, Bizyaumi3arii,
aHaJi3y Ta KepyBaHHS PEKUMaMHU.

Tema 5. 15| 2 2 11
Amnaniz pexuMiB pOOOTH €NEKTPUYHHX CHCTEM 32

JlaHUMK MOHITOPUHTY: MeTou aHaiizy OTpUMaHuX
JAaHUX MOHITOPHUHTY JAJiSl OIIHKH CTaHy ENeKTPHUYHOT
cucTeMu.  Po3risiaroThCss  METOAM  PO3PaxyHKY
PEKHUMIB, aHai3y MOTOKIB TMOTYXHOCTI, BUSBICHHS
MEPEeBaHTAXEHb, KOPOTKUX 3aMHKaHb Ta IHIIUX
HEITaTHUX CUTYAITIH.

Pazom 3a 3micToBuM MomyneM | 75 |10 10 55




3micTOoBUI MOIYIH 2.
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3
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Tema 6.

OnTumalibHe KEpPYBaHHS PEKUMaMU EIEKTPUIHUX
cucteMm: [lpuHIMOIM Ta QJITOPUTMHU ONTUMI3AII]
PEKUMIB poboTu ENEKTPHYHUX CUCTEM.
Posrmsparorses 3ama4i onTuMizanii BTpar, KepyBaHHS
HAIPYTOI0 Ta PEAKTUBHOIO TOTYXKHICTIO, PO3MOALTY
HAaBaHTAXXCHb Ta IUIAHYBAaHHA pPEXHUMIB poOOTH 3
ypaxyBaHHSIM OOMEKCHb.

15

2

11

Tewma 7.

Cucremu ABTOMATUYHOTO peryJIroBaHHSA Ta
NpOTUABapiiiHOI  aBTOMATWKU: Po3rmsa — cuctem
aBTOMATHYHOTO PErYIIOBaHHS 4YaCTOTH, HANpPYrd Ta
EPETOKIB MOTYKHOCTI. BUBYECHHS NPUHLMMIIB Jii Ta
MIPU3HAYEHHS IPUCTPOIB npoTHaBapiiHoi
aBTOMATUKHM, IIO 3ar00iraloTh PO3BUTKY aBapid Ta
3a6esneqy10Tb CTIMKICTh €HEPTOCHUCTEMH.

15

11

Tema 8.

MoniTopuHr  Ta  KepyBaHHS  PO3NOJIICHUMH
enekTpuaanmu cucremamu (Smart Grid): Konueris
Smart Grid Ta ii BIUINB Ha CUCTEMH MOHITOPUHTY Ta
KepyBaHHs. Po3risgaroTbess 0COOIMBOCTI KEpyBaHHS
PO3TOAIIEHOIO reHEepaLie€lo, MiKpOMEpeKaMH,
aKTUBHUM  CIIO)KMBAaHHSM Ta  HAKONMHYyBayaMu
eHeprii.

15

11

Tema 9.

JiarnocTuka Ta MOHITOPHHT CTaHy
€JIEKTPOEHEPreTUYHOro oOJIafiHaHHA: MeTtoau Ta
3acobu TEXHIYHOT JIarHOCTUKHU €JIeKTPO-
EHEPreTHYHOro  obnagHaHHA  (TpaHc(opMaropis,
BMMMKAaYiB, JIIHIA €IEKTpOIEpeadl) Ha OCHOBI JJaHHUX
MOHITOPUHTY. PO3IisiialoThCsi MOKAa3HUKHU CTaHy Ta
IPOTHO3YBaHHS 3AJIMIIKOBOTO PECYpCy.

15

11

Tema 10.

KiGepbe3neka B  cucTeMax  MOHITOPUHTY  Ta
KEpYBaHHs €JIEKTPUYHUMH cuUcTeMamH: BuBueHHS
3arpo3 kibepOe3mneni Uisg KpUTHUHOI 1HPPACTPYKTYpH
eJIEKTpOeHepreTuku.  Po3rnsgaroTbes — NPUHIMIN
3axucty cucteM SCADA/EMS/DMS,  wmetonu
BUSIBJICHHS Ta 3amoOiraHHs KiOepaTakam, a TaKOX
BHUMOTH JI0 PO3POOKH O€3MEeYHNX CUCTEM.

15

11

Pazowm 3a 3micToBUM MoTysieM 3

75

10

10

55

Ycrworo

150

20

20

110

4. Temu J1abopaTOPHUX 3aHATH

No HazBsa temu
/1

KinbkicTh

TOOUH

1. |Hocmimxenuss ctpykrypu Ta @yHkuii SCADA-cuctem. Omnuc:
OznaitomiienHs 3 iHTepdericom Ta GynkiionanoM tunoBoi SCADA -
cucteMu. BuBueHHs iepapxii BigoOpakeHHS NaHMX, HaBITaIii IO
MHEMOCXeMaxX, TMeperisay apXiBHUX JlaHUX Ta OIlepaTUBHUX
KypHaniB. HanamryBanHs 0a30BUX mnapaMeTpiB BigoOpakeHHS

2




iH(opMmarii.

MonentoBanHsi 300py [HdaHUX 3 eJeKTpuyHOi Mepexi. Omwuc:
[TobymoBa mpocToi MoOmEIi EIEKTPUYHOI MEpexi B MPOTPaMHOMY
cepenoBuil. HamamryBanHs iMiTali poOOTH JaTYHMKIB Ta MPUCTPOIB
300py AaHux. BigoOpaxeHHs mapaMeTpiB Mepexi (Halpyru, CTPYMH,
MOTY>KHOCTI) Y pealbHOMY 4aci Ha MHEMOCXEMI.

AHamni3 NOTOKIB TOTYXHOCTI B €JEKTpUYHiN cuctemi. Omnuc:
BukoHanHs  po3paxyHKiB  TIOTOKIB TOTY)KHOCTI B  3ajaHid
EJCKTPUYHIA CXeMi 3 PI3HUMH pPEKHMaMHU HaBaHTaXEHHS. AHami3
pPO3MOITY TMOTYKHOCTEH IO JIHIAX Ta TpaHcpopmaTtopax.
BusiBnenHss  mepeBaHTakeHb  Ta  BHU3HAYCHHS  KOE(DIIIEHTIB
BUKOPHUCTAHHS 00JIaJHAHHSL.

KepyBanHs Hampyroro Ta peakTUBHOIO MOTYXHIcTio. Omuc:
MopentoBaHHSI METOZIB KEPYBAHHS HAIIPYTOIO B BY3JIaX €JIEKTPUUHOL
Mepexi 3a gonomororo Tpanchopmaropis 3 PIIH Ta kommneHncaropis
pPEaKTUBHOI MOTYKHOCTI. OnTuMizaliss piBHIB HANpPYTH B 3aJaHUX
MeXKax.

JocnipkeHHs: poOOTH peNeHOro 3axMcTy Ta aBTOMaTUKU. Omnwc:
MopentoBaHHs poOOTH OCHOBHMX BH[IB pelneitHoro 3axucty (MT3,
J13) ta enementiB aBToMatuku (AIIB, ABP). BusnaueHHs 30H
CIIpaIIOBaHHSI 3aXMUCTY, Yacy CIIpPallOBaHHS Ta aHalli3 MOCI1JOBHOCTI
Jifi aBTOMATUKH TTPH TIOIIKOHKCHHSX.

BusiBnienHst Ta yiokamizailisi MiCllb MOIIKO/KEHb Yy Mepexax. Omnuc:
BukopucTtaHnHs JaHUX MOHITOPUHTY i 1AeHTUQIKAIll TUIY Ta
MICIISI TIOIIKO/PKEHHS B EJICKTPUYHIM Mepexki. AHami3 JaHuX 3
npuctpoiB P3A, BuMipioBaHb CTPyMIB Ta Hampyr s TOYHOI
JIoKaJIi3aIli apapiiHol JUISHKH.

MopentoBaHHsl pPeXHMIB POoOOTH 3 BIAHOBIIIOBAHUMHU JIKEpelaMu
eneprii. Omwmc: InTerpaimiss Mojenal COHSYHOI YW BITPOBOI
€JIEKTPOCTaHIIIl B IMITallIHY MOJIeTTh MepexKi. JJOCTIKeHHS BILUTUBY
konuBaHb Tenepanii BJIE Ha mapamerpu Mepexi Ta HEOOXITHICTH
OaJIaHCYI0Y0TO KepyBaHHS.

OnTuMizallisi BTpaT aKTUBHOI MOTY>KHOCTI B €JIEKTPUIHUX MEpexkKax.
Omnuc: 3acTocyBaHHS METOMIB OMTHMI3AIi JJIA MiHIMI3aIlli BTpaT
AKTUBHOI TMOTYXXHOCTI B PO3MOAUIBHUX MeEpekax. 3MiHa TOIOJIOTIT
Mepexi ado peKMMIB poOOTH ISl SMEHIIEHHS BTpaT.

JlocmipkeHHs QyHKIIA aucneTdyepcbkoro kepyBanus B EMS/DMS.
Onuc: BuBueHHss (QyHKIIA ONEpPaTUBHOrO  JUCHETYEPCHKOTO
KepyBaHHS: TEpeMUKaHHS OOJaJHaHHS, 3MiHA YCTAaBOK 3aXHCTIB,
KepyBaHHS TeHepailieto. MoenoBaHHs il ucreTdepa B TUIIOBUX
CUTYaIIIsX.




10.

3abe3neueHHs KiOepOesnekn cucteM KepyBaHHsa. Ommc: AwnHamis
tunoBux BpazauBocter B ICS/SCADA cucremax. MojentoBaHHS
0a30BHX aTaKk Ta METOJIB 3axucTy iH(opMallii B eIeKTPUUHHUX
Mepexax. Po3pobka peKoMeHaaI 1010 MM IBUILICHHS
Ki0€pCTIMKOCTI CUCTEMH.

5. Temu camocTiiiHoi podoTH

/o

Haz3Ba temn

KinekicTh
TOIWH

[TopiBHAIBHMI aHaAJIi3 TEXHOJIOTIM aKyMyJIOBaHHS €Heprii uis 1HTerpartii
BIIHOBJTIOBAHUX JpKepen: JIOCHIDKeHHS TEXHIKO-€KOHOMIYHHX TOKa3HUKIB
(KKII, Ttepmin cayxOu, BapTiCTh, IIUIBHICTH €HEPTrii) pI3HUX THUITIB
HAKOMMUYYBaviB (JTiTii-10HHI, IPOTOYHI OaTapei, TigpoaKyMyIiol0Ui, MaXOBUKOBI)
y KOHTEKCTI IXHBOTO 3aCTOCYBaHHS Ui 3IVIa/DKYBaHHS HEPIBHOMIPHOCTI
reHepallii COHTYHHUX Ta BITPOBUX €JIEKTPOCTAHIIIH.

6

Po3poOka koHmenmii TiOpUaHOT CHCTEMH HAKONMHMYCHHsS  CHeprii s
npomucioBoro mianpuemcta: IIpoekryBanns riopuanoi ESS (manpukiarn,
KOMOIHAIliSl  JITIH-IOHHUX  aKyMyJsTOpIB Ta CYNEpPKOHAEHCATOpiB)  AJis
3a0be3neueHHsT 0e3mepeOifHOTO  JKUBJICHHS KPUTHYHUX HABAaHTAXEHb Ta
ONTUMI3AIlil CIIO)KUBAaHHS CJIEKTPOCHEPTii HAa KOHKPETHOMY MPOMHCIOBOMY
00'€KTi.

Ominka edexkruBHocti BukopucrtanHs Net Metering Ta Net Billing mis
npuBatHux jaomorocrnogapcte 3 CEC: AmnHamiz €KOHOMIYHOI JOLUIBHOCTI
3acrocyBanHsi cucrem Net Metering ta Net Billing B ymoBax ykpaiHcbkoro
3aKOHOJABCTBA JUIS BJIACHUKIB TMPHBATHUX COHSYHUX  CJIEKTPOCTAHIIIH,
BKJTFOYAIOYM PO3PaXyHOK TEPMiHIB OKYITHOCTI Ta MOTEHIIIHHUX 3a0IaPKCHb.

JlocimipKeHHST poiti CHCTeM yhpaBiiHHs akymysstopamu (BMS) y migsuiineHHi
Oesmekn Ta e(QeKTHBHOCTI JiTi-ioHHWX Oatapeit: Ormsan Qynkmin BMS
(MOHITOPHMHT CTaHy 3apsry/po3psay, OajaHCyBaHHsS KOMIPOK, TeMIEpaTypHHM
KOHTpPOJIb, 3aXUCT Bl NEpPEBaHTA)KE€Hb) Ta iXHIN BIUIMB HAa TEPMIH CIYXOMU Ta
0e3neKy eKcIuTyaTallii JiTii-I0HHUX aKyMYJISITOPHUX CUCTEM.

[TepcriekTHBU  3aCTOCYBaHHS TAJIMBHHUX KOMIPOK y  JICIIEHTPAi30BaHUX
EHepreTHYHUX CHCTeMax: AHami3 TexXHoyorii mamuBHux komipok (PEMFC,
SOFC), ixHix TmepeBar Ta HEIOJIKIB, a TaKOX IOTCHIIIMHUX CIIEHAPIiB
BUKOPUCTAHHS ISl aBTOHOMHOT'O €HEPromoCTavyaHHs BilJaJIeHUX 00'eKTiB abo
SIK PE3ePBHUX JDKEPEIT KUBJICHHS.

AHani3 cyyacHHMX pIlIeHb JUIsl TEIJIOBOIO aKyMYJIIOBAHHS €HEprii B JKUTJIOBO-
KOMYHQJIBHOMY CeKTOpi: JlocikeHHs pi3HUX METOMAIB TEIJIOBOTO HAKOIMYEHHS
(6aku-akymynaTopu, ¢azonepexiHi mMarepialii) Ta iXHbOTO 3aCTOCYBaHHS JIJIs
ONTUMI3AIlil CMOXXHMBAHHS €HEprii Ha OMaJeHHS Ta Tapsiue BOJAOINOCTaYaHHS Y
OaraTokBapTUPHUX OyJMHKAX a00 1HIUBITyaTbHUX KOTEIKAX.

TexHiko-ekOHOMIYHE OOIPYHTYBaHHS OyIiBHHUIITBA Mayoil TiIpOaKyMYyJIOHUO0i
enektpoctanuii: Posrnan moxnuBocti OyniBHuuTBa manoi 'AEC y neBHOMy
perioni (Ha OCHOBI YMOBHOTO penbedy Ta BOIJHHX PECYpCiB), BKIIOYAIOUU




OIIIHKY MOTEHIIHOI MOTYKHOCT1, EMHOCTI Ta TMOTEPEeaHINA pO3paxyHOK BapTOCTI
MIPOEKTY.

Ormsin IHHOBAaIMHUX — TEXHOJIOTIH  MEXaHIYHOTO  HAKONWYEHHS  eHeprii
(MaxoBHWKH, CTUCHEHE TOBITps) Ta iXxHIH moTteHiian: J[ocmipkeHHsS OCTaHHIX
pO3po0OK y ramy3i MaxOBUKOBMX HAKOIWYYBadiB Ta CHUCTEM Ha CTHCHEHOMY
noitpi (CAES), ixHiXx mepeBar s KOPOTKOYACHOTO HAKOIMHWYEHHS BEIUKHX
00CsTiB eHeprii Ta 3aCTOCYBaHHS Y MEPEKEBUX JI0JaTKaX.

Amnaniz epeKTHBHOCTI BHUKOPHCTaHHS CYIIEPKOHIICHCATOPIB JUIS 3TJIaJKyBaHHS
MIKOBUX HaBaHTAXXCHb B EJIEKTPHUUYHUX Mepexax: BUBUEHHS MPUHIMIIB POOOTH
Ta XapaKTePUCTUK CYIIEPKOHICHCATOPIB, IXHBOT 3JaTHOCTI MIBUJKO BiJlZIaBaTH Ta
HAKONMYYBaTH EHEPril0, a TaKOX CLEeHapiiB IXHBOIO 3aCTOCYBaHHSA JUIS
IT1IBUIIICHHS SIKOCTI €JIEKTPOCHEPTii Ta cTaduizalii Mepex.

10.

JlochimkeHHsT BIUIMBY CHCTEM aKyMYIIOBaHHS €Heprii Ha CTaOiIpHICTh Ta
HQIIWHICTh JIOKaIbHUX Mikpomepex (Microgrids): Amamiz poai ESS vy
3a0e3rneyeHHi aBTOHOMHOCTI, CTa0UIBHOCTI YacTOTHM Ta HANpYTH, a TaKOoX Y
MiABUIIEHH] CTIHKOCTI MIKpOMEpeX /0 30BHIMIHIX 30ypeHb Ta mepedoiB y
[EHTPATI30BaHOMY €HEProNOCTaYaHHi.

6. 3aco0u 1iarHOCTHKHU pe3yJIbTATiB HABYAHHS
- €K3aMeH;
- MOJYJIbHI TECTH;
- pedepaty;

- 3axuCT JJabOpaTOpHUX Ta CAMOCTIHHUX POOIT;

7. MeToau HABYAHHSA

3a xapakTepoM JIOTIKH TMI3HAHHS BUKOPUCTOBYIOTHCS TaKli METOJU: aHATITUYHHM,

CUHTETUYHUM, aHATITUKO-CUHTETUYHUH, IHAYKTUBHUHN, J1ETYKTUBHUIA.

3a pIBHEM CaMOCTIMHOI PO3YMOBOi MJISUIBHOCTI BUKOPHCTOBYIOTHCSI METOJIM:

po0JIEeMHUH, YACTKOBO-TIOIITYKOBUM, TOCITITHUI[LKHUH.

3a mKepesiaMy 3HaHb BUKOPUCTOBYIOTHCS TaKl METOIM HaBUAHHSI:

- CcJIOBeCHUU MeToj (JIEKIisl, TUCKYCis, CIIBOECIIa TOIIO);
- MpaKkTUYHUU MeToJ (1abopaTOpHI 3aHATT);
- HAOYHMM MeToxa (METO 1JIFOCTpaIlii, METO IEMOHCTpAIliii);

- poboTa 3 HaBYAJIHLHO-METOJWYHOIO JITEpaTyporo (KOHCHEKTYBaHHs, TE3yBaHHS,

aHOTYBaHHsI, pEIIEH3YBaHHsI, CKJIalaHHs pedepary);
- BiZieoMeTO] (TUCTAHIlIHHI, MyJIbTUMEiiHI, BeO-Opi€HTOBaHI TOIIIO);
- caMocTiiiHa po0oTa (BUKOHAHHS 3aB/IaHb);
- 1HIIl BUOH.

IIKAJIOKO 1 IEPEBOIUTHCS B HAIlIOHAIBHI OLIHKHY 3T1AHO 3 Ta0J. 1 yuHHOTO «IloMoXkeHHs

8. MeTtoau OiHIOBAHHSA

OuiHroBaHHSl 3HaHb 3700yBaua BHINOI OCBITU BinOyBaeTbcs 3a 100-0anbHOIO

npo ex3amenu Ta 3aiiku y HYBill Ykpainn»




8.2. IllkaJja ouwiHIOBaHHS 3HAHBb 3100yBa4Ya BUIIIOI OCBITH

Petitunr 3m00yBaya Bumoi ocBity, | OIliHKA HalllOHAJIbHA Ta PE3yJbTaTH CKJIAJaHHs
Oanu €K3aMEHIB 3aJI1KIB
90-100 BIIMIHHO
74-89 no0pe 3apaxoBaHO
60-73 3aJ10BIJILHO
0-59 HE3aJ0BUIBHO HE 3apaxX0BaHO

8.3. TIlouaiTuka OUHiHIOBAHHSA

Ionimuka w000 Pobotu, siKi 31a10ThCsl 13 MOPYIIEHHSM TEPMIHIB 0€3 MOBAXHUX MPHUYUH,
oeonaiinie ma OIHIOIOTHCS HA HIDKYY OIIHKY. [lepeckiaganas MOIyIIiB BiTOYBa€eThCS 13
nepecKIadanHs: JI03BOJIY JIEKTOPA 33 HASIBHOCTI MOBAXXHUX MPHUUUH .
Ilonimuka w00o CrmcyBaHHS TiJ 9ac MOIYJIBHUX aTecTalliii Ta eK3aMeHiB 3a00pOHEHI (B
aKaoemiunoi T.4. 13 BHUKOPHUCTaHHSAM MOOUTbHHX JeBaiiciB). CamocrtiiftHi poboTu
000pouecHocmi: MOBMHHI MaTH KOPEKTHI TEKCTOBI MMOCHJIAHHS HA BUKOPHUCTAHY JIITEPATypy
Ilonimuka wo0oo BinBigyBaHHS 3aHATP € OOOB’S3KOBUM. 3a OO0 €KTUBHUX TNPHYUH
8i06i0y6anHs: (Hampukiaa, XBopoOa, MIKHApPOJHE CTaKyBaHHS) HaBUaHHS MOXe
BiOyBaTuch 1HIWBIAyanbHO (B OH-MAWH (opMmi 32 MOTOHKEHHSIM 13
nexkanom HHI)

B whno

9. MetoauuHe 3a0e3ne4eHHSA
EnexTpoHHMii HaBYaNIbHUN KypC HABUAIbHOI JUCHUIUIIHM (Ha HABYAJIbHOMY
noptani HYBill Ykpainu eLearn );
KoHcnekTn nekiii Ta ix npe3enrarii (B €IeKTPOHHOMY BUIJISIN);
[lixpyyHuKH, HaBYAJIbHI TOCIOHUKHU, TPAKTUKYMU;
MetoauuHi MaTepiaau 100 BUBYEHHS HaBYAJIbHOI AUCIUIUIIHU 1JI 3100yBaviB
BUIIIOi OCBITH JACHHOI Ta 3a04HO1 (hOpPM 3/100YTTSI BUILIOT OCBITH.

1. Pexomen0oBaHa JiTepaTypa

YkpaiHOMOBHI JpKepena:
Kynps C.O. InrenekryanbHi enexktpuyHi mepexi (Smart Grid). — K.: Haykoa
nyMmka, 2017. — 360 c.
Hepramok O.b., babenko C.B. Indopmartiiini TeXHONOTIT B €JIEKTPOCHEPTETUIN. —
JIpBiB: BumaBauntso JIbBiBchbKOI momiTexHiku, 2018. — 320 c.
[Teperynos B.C., Brnacrok A.Il. Ontumizaiiis pexuMiB €IEKTPUIHUX CHUCTEM. —
Binnuns: BHTY, 2019. — 380 c.
[lTeuenko C.B., bongapenko O.I. Po3ymH1 enekTpuuHi MeEpexi: Teopis Ta
npaktuka. — Xapki: XHTYCI', 2020. — 410 c. (CyyacHu# niaxia 10 apXiTeKTypH
Ta (YHKLUIOHYBAHHS PO3YMHUX MEPEXK).
PesnikoB I.B., I'puropami O.B. ABTOomMaTH3oBaHI CHUCTEMH KEpPYBaHHS
TeXHoJoriyHuMU Tiporiecamu B eHepretulll. — K.: HTYY «KIII», 2016. — 350 c.
Uymak B.B., lepctiok O.I'. KiGepbOe3neka B eHepreTuuHUX cucreMax. — JIHIIpo:
JHY im. Onecs ['onuapa, 2021. — 280 c.
IBanoB B.B., Caenko O.B. MonentoBanHsI Ta CUMYJISALIS €IEKTPUYHUX CHUCTEM. —
Cymu: Cymcbkuit nep>xaBHui yHiBepcurer, 2018. — 250 c.
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10.

oA

o

8.

9.

Bitpyk M.B., Kopampuyk B.l. Cucremu MOHITOPUHTY Ta J1arHOCTUKHU

eJeKTpoeHepreTuyHoro  obnagHanHga. — JIeBiB: BwupaBuunrBo  JIbBIBCBHKOT

noyntexHiku, 2022. — 300 c.

Odimitini matepianu Ta 3B81TH HEK «YKpeHepro» 1mo/10 po3BUTKY JUCIIETYEPCHKOTO

yOpaBJIiHHS, 1HTErpaiii BIJIHOBIIOBAHMX JDKEpPEI Ta BIPOBAKEHHS HOBITHIX

TEXHOJIOT1H.

CraTTi 3 NpPOBIAHMX HAYKOBUX >KypHaliB YKpaiHU y Taiy3l eJIeKTPOSCHEPTeTHKH,

CHUCTeM KepyBaHHs, KiOepOesmeku (Hampukian, "TexHiuHa enexkTpoauHamika',

"Enextpuuni mepexi ta cuctemu", "[Ipo0Gremu 3aranbHOi eHEepreTHKU").
AHTJIOMOBHI JiKepea;

Glover J.D., Sarma M.S., Overbye T.J. Power System Analysis and Design. 6th ed.

— Cengage Learning, 2017. — 880 p.

Kundur P., Balu N.J., Lauby M.G. Power System Stability and Control. — McGraw-

Hill, 1994. — 1176 p.

Mohamed A., Mirsaeidi S., Esmaeili S., et al. Smart Grid: Technology and

Applications. — Wiley-IEEE Press, 2017. — 368 p.

Bose A., Chen B., Fekete A. (Eds.) Smart Grid Security. — Springer, 2017. — 350 p.

Kirby B., Hirst E. Ancillary Services for Power Systems. — IEEE Press, 2000. — 288

p.

Saadat H. Power System Analysis. 3rd ed. — McGraw-Hill, 2010. — 800 p.

Venkatasubramanian V. Power System Monitoring and Control. — CRC Press, 2017.

— 450 p.

Mahmood H., Sindi H., Khan L., et al. Advanced Control Strategies for Modern

Power Systems. — IET Power and Energy Series, 2020. — 300 p.

Farhangi H. The Path of the Smart Grid. — Wiley-IEEE Press, 2010. — 320 p.

10.IEEE Transactions on Smart Grid, IEEE Transactions on Power Systems, IEEE

Control Systems Magazine. (IlpoBimHi MiXHApPOIHI HAYKOBI IKYpPHAJIH, IO

nyOJiKyIOTh MEPeI0Bl JOCTIHKEHHS 3 MOHITOPUHTY, KepyBaHHs Ta Smart Grid).
Cranpaprtu:

JNCTY 2267-93 BupoOu enextporexHiyHi. TepMiHu Ta BU3HAYCHHS

JNCTY IEC 60050-161-2003 CnoBHHK eleKTpOTeXHIYHUX TepMiHiB. ['7aBa 161.

Enexrpomarnitha cymichicts (IEC 60050-161:1990, IDT)

JCTY IEC 60050-300-312:2006 EnexTpoTexHIYHHI CJIOBHMK TEpPMIiHiB.

EnexTpuuni Ta eNEKTPOHHI BHUMIPIOBAHHS 1 3acO0M BHUMIpPIOBAJIBHOI TEXHIKH.

Yacruna 312. 3aranpHi TepMiHu moja0 eiaekrpuunoro sumiproBanus (IEC 60050-

300:2001, IDT)

JNACTY IEC 60050-300-313:2006 EnexTpoTeXHIYHUH CIOBHHK TEpPMIHIB.

EnexTpuuHi Ta €NEKTPOHHI BHUMIPIOBAHHS 1 3acO0M BHUMIPIOBAJIbHOI TEXHIKH.

Yactuna 313. Tunu enektpuuHux 3aco0iB BuMiproBanbHOi TexHiku (IEC 60050-

300:2001, IDT

JNCTY |IEC 60331-12:2007 BumnpoOyBaHHS €JIEKTPUYHHX KaOETIB BOTHEM.

[imicuicty kin. Yactuna 12. YcTaTkoBaHHS NI BUMPOOYBAHHS 3a TeMIlEpaTypu

noayM st He MeHin Hik 830° C 1 mexaniunoro yaapy (IEC 60331-12:2002, IDT)
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10.

11.

12,

10.

11.

12,

JNCTY 1EC 60331-25:2007 BunpoOyBaHHSI €JEKTPUYHUX KaOeJiB BOTHEM.
HimicHicTh kin. YactuHa 25. MeTtonuka BunpoOyBaHHs. BogokoHHO-ONTHYHI Kabei
(IEC 60331-25:1999, IDT)
JNCTY 2225-95 (I'OCT 30421-96) BumiptoBaui €1eKTPUYHOI €MHOCTI aKTHUBHOTO
OTIOpY Ta TAHTEHCY KyTa BTpaT BUCOKOBOJIBTHI. 3araibHi TEXHIYHI YMOBH.
JACTY 2718-94 (I'OCT 30217-94) Mipu iHIyKTUBHOCT1, B3aEMHOI 1HTYKTUBHOCTI 1
KOMIUIEKCHOI B3a€MHO1 1HAYKTUBHOCTI. 3arajibHi TEXHIYHI YMOBHU
JACTY 2816-94 Matepiasm mar"iTHi. MeToan BU3HAYCHHS CTAaTUYHUX MAarHITHUX
XapaKTePUCTHK 3pa3KiB MarHITO-TBEPAUX MaTepiaiiB
JNCTY IEC 60477-2001 Pesuctopu MOCTIMHOTO CTpyMy JlabopaTOpHi
(IEC 60477:1974)
JNCTY IEC 60477-2-2001 Pesuctopu mnabopatopui. Yactuna 2. Pesucropu
3MiHHOTO cTpyMmy j1aboparopHi (IEC 60477-2:1979, IDT)
JNCTY IEC 60564:2004 Moctu niocTiitHoro crpymy ajisi BuMiproBanus onopy (IEC
60564:1977, IDT)

[ndopmartiithi pecypcu
MinicTepcTBO OCBiTH 1 Hayku YKpainu — https://mon.gov.ua OdimiiHuii caiT, 1o
MICTUTh HOPMATHUBHI JOKYMEHTH, HaKa3u, CTAaHJAapTH OCBITH.
HaykoBa enextponna 6i6mioreka VYkpainu (HaVYKMA, HBYB, ELib) -
https://www.nbuv.gov.ua [loctym 10 HayKOBHX MyOJKalid, JaucepTaIii,
MoHorpagiii y raiay3i eHepreTUKH.
Jlep>xaBHEe areHTCTBO 3 €HEProe(EeKTUBHOCTI Ta €HEPro30epeKeHHs YKpaiHu —
https://saee.gov.ua AxryanpHa iH(pOpMaIiS MOI0 ESHEPro30epeKeHHs, MPOorpaM
MIJBUILEHHS eHeproe()eKTUBHOCTI.
[Topran Binkputux nanux Ykpainu (€-data) — https://data.gov.ua Bigkpuri pecypcu
11010 €HEPrOCTIOKUBAHHSI, 3BITIB MIANPUEMCTB, OFOKETHUX JTaHUX.
HarmionanbHa  eHepreTMuHa KommaHis — «YkpeHnepro» —  https://ua.energy
Crartuctuuna iHopMallis 1040 BUPOOHHUIITBA Ta CIOKHUBAHHS EJIEKTPOCHEPTii B
VYkpaini.
Odiniitanii BeOcaiT HYBIll Ykpainu— https://nubip.edu.ua Marepiaiu, MeToan4Hi
pEKOMEH/IaIlli, TPOrpaMu MPAKTHUK, 3BITH.
Scopus — https://www.scopus.com Bi6miorpadivna Ta pedepaTtuBHa 0a3a JaHUX IS
MOIIIYKY HAYKOBUX JHKEPE.
IEEE Xplore Digital Library — https://ieeexplore.ieee.org IToBHOTEKCTOBI
nyOJiKalii 3 eJIeKTPOTEXHIKH, eHEPreTUKH, aBTOMATH3allli.
Google Scholar — https://scholar.google.com TlomykoBa cucrema i HAyKOBUX
JOKEpEI1, CTaTe, 3BITIB, TEXHIYHO1 JOKYMEHTAIII1.
Open Access Repository KPI — https://ela.kpi.ua Jloctyn m0 MatepiaiiB
KOH(epeHIIii, cTaTeid, KypCOBHX 1 JUIJIOMHUX POOIT 3 EHEPTETHUKHU.
https://energy.kpi.ua — HaykoBuii xxypHan «EHepreTmka: eKOHOMiKa, TEXHOJOTII,
EKOJIOT151».
https://lib.nubip.edu.ua — enexrponna 6i6mioreka HYBill Ykpainu.
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