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1. Onuc HAaBYAJIBHOI AUCHUILIIHA

Hucuumutina "MOHITOPUHT Ta KEpyBaHHS CIEKTPUYHUMHU CHCTEMaMH'" €
KJIIOYOBOKO JUISl TIATOTOBKM (paxiBIIB, 37aTHUX €(PEKTUBHO €KCIUTyaTyBaTH Ta
ONTHUMI3yBaTU POOOTY CYYaCHUX €JEKTPOCHEPreTUYHUX cucTteM. BoHa oxoruoe
TEOPETUYHI OCHOBH Ta MPAKTUYHI acreKTu 300py, 00poOKH i aHami3y JaHUX MPO CTaH
CJIEKTPUYHUX MEPEX, a TAKOK METOJAU Ta 3acO0M KepyBaHHSA ixHIMHU pexumamu. Kypc
3HaOMHUTH CTY/ACHTIB 3 HOBITHIMU TEXHOJIOTISIMH MOHITOPUHTY, aBTOMaTH3allli Ta
JTUCTIETYCPCHKOTO YIPABIIHHA, IO € HEOOXimHWM il 3a0e3nedeHHs HaIIHHOCTI,
0e3neKd Ta EKOHOMIYHOCTI E€JEKTPONOCTAaYaHHS B yMOBax 3pOCTAl0Y0i CKJIAJHOCTI
E€HepPreTUYHOI 1IHQPACTPYKTYPH.

I'any3b 3HaHb, HANIPSAM MIATOTOBKH, CNIEHIAJIbHICTH, OCBITHbO-KBaJidikauiiiHuii piBeHb

OcCBITHIH CTymNiHbB Marictp
CrierjajabHICTh Enexrpuuna iHXeHepist
OcgiTHS Tiporpama EnekrpoeHepreTrka, eIeKTPOTEXHIKA Ta SICKTPOMEXaHIKa

XapakTepucTHKA HABYAJIbHOI JUCITUILIIHA

Bun HopmaTusHa (BubOipkoBa)
3aranbHa KUIBKICTh TOOUH 150
Kinbkicts kpequtiB ECTS 5
KinpkicTh 3MiCTOBUX MOJYJIiB 2
KypcoBuii npoekt (pobota)
dopma KOHTPOJIIO Exk3amen
Ioka3HNKH HABYAJBHOI JUCUMILIIHU JJIS1 IEHHOI Ta 3204HOI opM HABYAHHS
neHHa (popma HaBYaHHS 3a04Ha (hopMa HaBUYAHHS
Pik miaroroBku 2
Cemectp 4
Jlex1iitai 3aHATTS 20
[IpakTuyHi, ceMiHApChK1 3aHATTS -
JlaGoparopHi 3aHATTS 20
CamocriitHa pobota 110
Kypcosuii npoexr -
KinpKicTh THIKHEBUX T'OIUH 2
JUIs IeHHOT (hOpMM HaBUAHHS:
ayJUTOPHUX
2. Meta Ta 3aBJaHHS HABYAJLHOI AMCIUILIIHA

Merta: Hagatu ctygeHTaM IpyHTOBHI 3HAHHS Ta MPAKTHUYHI HABUYKHU 3 TEOpii Ta
3aCTOCYBaHHS CyYaCHMX METOJMIB 1 3aCO0IB MOHITOPHHTY, J1arHOCTUKU Ta KEepyBaHHS
peKMMaMH CICKTPUYHUX CHUCTEM JUIs 3a0e3nedeHHs iX e(EeKTHBHOro, HaAIHHOTO Ta
0e3ne4yHoro GyHKI[IOHYBaHHS.

3aBiaHHS:

- O3HallOMUTH 3 OCHOBHUMH TNPHUHIMIAMHA NOOYIOBU Ta (PYHKIIOHYBaHHS CHUCTEM
MOHITOPUHTY €TIEKTPUIHUX MEPEK.

- BuBuuTu cydachi 3acobu BuMIproBaHHS Ta 300py iH(opmallii mpo mapameTpu
CICKTPUYHHUX CUCTEM.




HaBuutn meromam anamizy Ta OOpOOKM BUMIPSHUX JAHUX JUIsI OLIHKH CTaHy
€HEeproCUCTEMHU.
ChopmyBat  pO3yMiHHS MPUHIMIIB JUCIETUYEPCHKOTO Ta  ABTOMATHYHOTO
KEepyBaHHs PeKUMaMU €JICKTPUYHUX CUCTEM.
Po3BUHYTH HaBUYKHU pOOOTH 3 MPOTPAMHO-TEXHIYHUMH KOMILIEKCAMU MOHITOPUHTY
Ta KepyBaHHS.
Oznattomutu 3 KoHuenmisMu "Smart Grid" Ta iXHIM BIUIMBOM Ha PO3BUTOK CUCTEM
KEepyBaHHSI.
[TigroTyBatu 70 MPaKTUYHOTO 3aCTOCYBaHHS 3HAHb Y IPOEKTYBaHH1, €KCILTyaTallii
Ta MOJICpHI3aIlli CHCTEM KepyBaHHS €JIEKTPOCHEPTETUIHUM OO0JIaTHAHHSM.

VY pe3ynbTaTi BUBYEHHS JUCIUIUTIHU CTYACHT MOBUHEH:

3unarTu:
OCHOBHI IPUHIUIIU Ta APXITEKTYPY CYyYaCHUX CUCTEM MOHITOPUHTY Ta KEpyBaHHS
CJIEKTPUYHUMH CUCTEMaMHU.
Bumu Ta mnpusHaueHHs 3aco0iB BUMIPIOBaHHA Ta 300py JaHUX (JaTYUKH,
nepeTBoproBayi, mpuctpoi P3A).
Meroau oOpoOku, Bizyaiizalli Ta 30epiraHHst iHGopMallii Mpo PeKUMH POOOTH
EIIEKTPOMEPEXK.
[lpuHimnu ~ QyHKIIOHYBaHHS  aBTOMAaTH30BaHMX  CHCTEM  JUCIETYEPCHKOTO
kepyBanHs (SCADA, EMS/DMS).
OCHOBHI QJITOPUTMH Ta METOJY ONITUMI3ALT PEKUMIB POOOTH €IEKTPUYHUX CUCTEM.
Bumoru 1o ki6ep0Oe3nexu B cucTeMax MOHITOPUHTY Ta KEpyBaHHSI.
Oco0MMBOCTI KEpPYBaHHS PEKUMAMH PO3MOJUICHUX EJIEKTPUYHUX CHUCTEM Ta
MIKpOMEPEK.

Bwmirtu:
[HTepripeTyBaTH NaHI MOHITOPUHTY JJisi OLIIHKK MOTOYHOTO CTaHy €JIeKTPUYHOI
CUCTEMH.
Buznauyatu HeoOX1AHI mMapaMeTpu AJi1 MOHITOPUHTY Ta OOMpPATH BiANOBIIHI 3aCO0U
BUMIPIOBAHHS.
Po3pi3HsATH Ta aHami3yBaTH THUIIOBI MOPYLIEHHS PEXUMIB POOOTH €IEKTPUUHHUX
CHCTEM.
dopMyIrOBaTH 337124l KEpYBaHHS Ta 00MPATH aJICKBaTHI METOAM iX BUPIIICHHS.
[IpamroBaTtu 3 iHTEepdericamu 0a30BUX MPOrPAMHUX KOMIUIEKCIB /IS MOHITOPUHTY
Ta KepyBaHHS.
[IpomonyBaTH NUISXYW MIABUIIECHHS €(EKTUBHOCTI Ta HAAIMHOCTI (PYyHKITIOHYBaHHS
EJIEKTPUYHUX CUCTEM 3a JOTIOMOTOI0 3aC001B KEpyBaHHSI.

MaTu HaBHYKH:
Po6otu 3 nporpaMHuM 3a0e3n€YeHHAM AJI1 MOHITOPUHTY Ta aHaJi3y €IeKTPUUHHUX
CHCTEM.
JliarHOCTHKY CTaHy 00JIaIHaHHS 32 JAHUMU MOHITOPUHTY.
BusiBnenns Ta nokanizauii aBapiiiHUX peKUMIB 3a JIOIMTOMOTOI0 CUCTEM KEpyBaHHSI.
[TpuifHATTA pilIeHh MO0 ONEPATHBHOTO KEPYyBaHHS PEKMMaMHU EICKTPUIHHIX
CHCTEM.
OuiHkM eEeKTUBHOCTI 3aCTOCYBaHHS PI3HUX METO/IB Ta 3aCO01B KEPYBaHHS.



Ha0yTTsi KOMIIETEHTHOCTEI:

Iumezpanvna komnemenmuicmo (IK):
31aTHICTh PO3B’SI3yBaTH CKJIATHI MpoOIeMu 1 3a1adil miJ yac npodeciiiHoi Ta HayKOBO1
TISUTBHOCT] y Tally3l eeKTPOCHEPTETUKH, EIEKTPOTEXHIKM Ta eNeKTpoMexaHiku abo y
mpolieci HaBYaHHS, IO Tiependadae MPOBEIASHHS ITOCHIIKEHb Ta/ado 3miiCHEHHS
1HHOBAIIIH Ta XapaKTepPU3y€e€ThCs HEBU3HAUEHICTIO YMOB 1 BUMOT.

3azanvni komnemenmuocmi (3K):
3K1. 3natHicTh 10 a0CTPaKTHOTO MUCJICHHS, aHAJTI3Yy Ta CUHTE3Y.
3K6. 3naTHicTh TpUiiMaTH OOIPYHTOBAHI PIIIICHHS.
3K7.3natHicTh  BUMTHCA  Ta  OBOJIOJIBATH Cy4YaCHUMH 3HAHHSIMH.
3K10. 3naTHicTh BUSBIISTH 3BOPOTHI 3B SI3KH Ta KOPETYBaTH CBOI JIii 3 IX BpaXyBaHHSIM.

Cneuianwni (ghaxoei, npeomemni) komnemenmnocmi (CK):
CK3. 3paTHicTh MiIaHyBaTH, OPraHi3oBYBaTH Ta MPOBOJUTHU HAYKOBI1 JOCIHIJKEHHS B
00J1aCT1 €JEKTPOCHEPTETUKH, CIIEKTPOTEXHIKU Ta CJIEKTPOMEXaHIKH.
CK6. 3pmatHiCTh AEMOHCTPYBAaTH 3HAaHHA 1 PO3YMIHHS MAaT€MaTUYHUX MPUHUUIIB 1
METO/IIB, HEOOXIIHUX JJIsI BUKOPUCTAHHS B EJIEKTPOCHEPIeTHIll, CJICKTPOTEXHIIl Ta
€JICKTPOMEXaHIIII.
CK14. 3paTHiCTP BUKOPHCTOBYBATH NpPOrpaMHe 3a0€3MEYEeHHS ISl KOMII FOTEPHOIO
MOJIEJIIOBaHHS, aBTOMATHU30BAHOTO MPOEKTYBAHHS, aBTOMATH30BAHOTO BUPOOHMIITBA 1
aBTOMATU30BAaHOI PO3pOOKM ab0 KOHCTPYIOBAHHSI €JIEMEHTIB €JIEKTPOCHEPTEeTUYHHX,
EJIEKTPOTEXHIYHUX Ta EICKTPOMEXAHIYHUX CUCTEM.
CK15. 3patHicTh myOiiKyBaTH pe3yjbTaTH CBOIX JOCHIPKEHb Yy HAyKOBUX (DaxoBUX
BUJIAHHSIX.
CK18. 3pmarHicTh MPE3eHTYBATH pe3yJIbTaTH HAYKOBOJOCHIIHUIIBKOT JiSUTBHOCTI,
roTyBaTd HayKoBl myOJiikaiii, OpaTh ydacTh y HayKOBIM JUCKYCli Ha HAyKOBHX
KOH(epeHLIsIX, CAMIIO31yMax.

Ilpozpamni pesynomamu nasuanns (INPH):

[IPH6. PekoHcTpyroBaTH ICHYIOUl €JIEKTPUYHI MEpexi, CTaHLii Ta MiJICTaHLli,
€JIEKTPOTEXHIYHI 1 €JIEKTPOMEXaHIYHI KOMIUIEKCH Ta CUCTEMH 3 METOIO IMiJABUIIEHHS iX
HaJIIMHOCT1, €PEKTUBHOCTI €KCILTyaTallii Ta MpoJ0BXKEHHS Pecypcy.
[IPH16. loTpumMyBaTUCsl IPUHIUIIIB Ta MPAaBUJI aKaJAEMIYHOI J0OpOYECHOCTI B OCBITHIN
Ta HAYKOBIN JISTTLHOCTI.
[TPH21. Tlpe3enTyBaTu pe3yiabTaTH HAYKOBO-AOCTIIHHUIIBKOI JISUTBHOCTI, TOTYBaTU
HAyKOBI MyOJikailii, OpaTv y4acTh y HayKOBIM MUCKYCii Ha HAyKOBUX KOH(EpEeHIIisX,
CHUMIIO31yMax.



3. [Iporpama Ta cTPYKTYpa HABYAJIbHOI TUCIMILIIHA

HazBu 3MiCTOBHUX MOJYIIB 1 TeM KinpkicTs rogua
neHHa gopma 3aouna hopma
yCb y TOMY 4HCi yc| yToMy uucii
bO
OIO | ek np. | mab. | iHg. | c.p. ro | e | mp mab. | iH7 | cp
1 2 3|14|5|6]|7|8|9]|10{11]12]|13

3micToBuii MOaynb 1.

Tema 1. ' 15 | 2 2 11
Beryn 10 MOHITOPUHTY Ta KEpyBaHHS €JIEKTPUUYHUMU

CI/ICTeMaMI/I 3HaﬁOMCTBO 3i 3HAa4YCHHAIM Ta
aKTyaJIbHICTIO MOHITOPHMHTY ¥ KEpyBaHHs B Cy4acHii
CHCPI'CTHUIIL. PO3FJI$II[aIOTLC$I OCHOBHI1 HOHSITTSI II1,
3aBJaHHsA Ta apx1TeKTypa CHUCTEM MOHlTOpI/IHFy Ta
AUCIICTYEPCHKOTI'O KCpyBaHHA GJICKTpI/I‘-IHI/IMI/I
CUCTCMaMHU. OOTroBOPIOIOTHCS BUKJIMKH, IIOB'A3aHi 3
inTerpaniero BJIE ta genenTpaizariiero.

Tema 2. 15 | 2 2 11
38.C06I/I BI/IMlpIOBaHH}I Ta 360py JaHUX B eJ'IeKTpI/I‘IHI/IX

cucremMax: Ormsgg OCHOBHHX THINB JIaTYHKIB,
BUMIDIOBAJIbHUX ~ TPaHC()OPMATOPIB ~ CTpymMy — Ta
HANpyrH, NepEeTBOPIOBAYIB Ta IHIIMX MPHUCTPOIB, IO
BUKOPUCTOBYIOTBCS JIJIsl 300py OINEpaTUBHUX JaHUX
TIPO MAPAMETPHU EINEKTPUYHUX MEPEK. PO3rIIsnaroThes

iXHi TIPUHITATIN pobotu, METPOJIOTivHI
XapaKTEPUCTUKHU Ta BUMOTH JI0 TOYHOCTI.
Tema 3. 15 | 2 2 11

CuctemMu TelneMexaHIKM Ta TIepefadl  JaHUX:
Posrnanatotecss  OpUHLOMNK — TOOYJOBH  CHUCTEM
TelneMeXaHiKu, 110 3a0e3MeuyTh nepenavy
BHUMIPIOBaHb, CUTHAIB CTaHy OOJIafHAHHS Ta KOMaH]]
kepyBaHHs. OOroBOPIOIOTBCS OCHOBHI IIPOTOKOJIH

mepeqavi  JaHUX,  apxiTekTypa  3B'3Ky  Ta

3a0e3nedeHHs HailtHOCT1 epeaayl iHpopmari.

Tewma 4. 15 | 2 2 11
ApxiTeKTypa Ta byHKLIi CUCTEM

SCADA/EMS/DMS: BuBYeHHs CTpyKTypu Ta
(GYHKLIOHATBHUX MOXJIMBOCTEH aBTOMATH30BAHUX
CHCTEM JHCIETYEPCHKOro KepyBaHHsA (Supervisory
Control And Data Acquisition - SCADA, Energy
Management  Systems — EMS, Distribution
Management Systems — DMS). P03rn${)1a}0TLCﬁ
migcucTeMu 300py HaHMX, OOpoOKM, Bi3yami3ailii,
aHaJIi3y Ta KepyBaHHS PEKUMaMHU.

Tema 5. ‘ 15 | 2 2 11
AHani3 pexuMiB poOOTH EINEKTPHYHHMX CHUCTEM 3a

JaHUMHU MOHITOpUHTY: MeTou aHalli3y OTpUMaHUX
JAHUX MOHITOPHUHTY JJIsl OLIHKHU CTaHy €JEeKTPUYHOI
cucTeMH. Po3rnsgaroTbCsi METOOU  PO3PAXYHKY
PEXHUMIB, aHai3y MOTOKIB MOTY>KHOCTI, BHSIBICHHS
NepPEeBaHTAXEHb, KOPOTKHX 3aMHKaHb Ta IHIIMX
HEITaTHUX CUTYAIiH.

Pazom 3a 3micToBUM Moayniem 1 75 |10 10 55




3MiCTOBHI MOYJb 2.
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Tema 6.

OnTumalibHe KepyBaHHS PEKUMaMHU  EIEKTPUUHUX
cucreM: [lpuHIMIM Ta QJITOPUTMHU  ONTHMI3alii
PEKUMIB poboTu EICKTPUIHHIX CHCTEM.
Posrnsparoteest 3a1a4i ontuMizalii BTpar, KepyBaHHS
HAMpYrol Ta PEAKTHBHOIO IMOTY)XKHICTIO, PO3IOALTY
HAaBAaHTQXXCHb Ta IUIAHYBAaHHA PEXKUMIB poOOTH 3
ypaxyBaHHSIM OOMEXEHb.

15

2

11

Tema 7.

CucteMr  aBTOMATUYHOTO  PEryJIOBaHHSI  Ta
NpOTHABapiiHOT  aBTOMAaTWKH: Po3rmsg  cucteMm
aBTOMAaTUYHOTO PETYIFOBAHHS YAaCTOTH, HANPYTH Ta
NEPETOKIB MOTYXKHOCTI. BuBueHHs npuHuIMIiB Aii Ta
NpU3HAYCHHS HPUCTPOIB NpOTHABAPIHHOT
ABTOMATHKH, III0 3amo0iraloTb PO3BUTKY aBapiil Ta
3a0e3MeyyoTh CTIHKICTh €HEPrOCHCTEMHU.

15

11

Tema 8.

MoHITOpUHT ~ Ta  KEepyBaHHS  PO3IOJIJICHUMHU
enekTpuyHuMu cucremamu (Smart Grid): Konneniis
Smart Grid Ta ii BIJMB Ha CUCTEMU MOHITOPUHIY Ta
KepyBaHHs. Po3risigaroTbess 0COOIMBOCTI KEpyBaHHS
PO3IOALICHOIO reHEpAIli€ro, MIKpOMepeKaMH,
AKTUBHUM  CIOXHBAHHAM Ta  HAKONUYyBauaMu
eHeprii.

15

11

Tema 9.

JiarHocTrka Ta MOHITOPHHT CTaHy
€JIEKTPOCHEPTeTUYHOTO  OOJNagHaHHsA: Meroau Ta
3acobu TEeXHIYHOT JIarHOCTUKHU €JIeKTpPO-
EHEPreTMYHOro  o0namHaHHsA  (TpaHchopMaTopis,
BMMMKAaUYiB, JIIHIA €JIEKTporepeadl) Ha OCHOBI JaHHX
MOHITOPUHTY. PO3rnsaaoTbcs MOKAa3HUKH CTaHy Ta
IPOTHO3YBaHHS 3AJIUIIKOBOTO PECYpCy.

15

11

Tema 10.

KibepOesnmeka B  cucTeMax  MOHITOPHHTY  Ta
KEpPYBaHHs €JIEKTPUYHUMH cUcTeMaMmu: BuBueHHS
3arpo3 kibepOesmneni s KpUTUYHOT 1HQPACTPYKTYpH
€JIGKTPOCHEPreTUKU.  PO3risaatoTbest  MPUHLUIH
3axucty cucreM SCADA/EMS/DMS, wmeronu
BUSIBIICHHSI Ta 3amoOiraHHs KibepaTakaM, a TaKOX
BUMOTH JI0 PO3POOKH O€3MEUHUX CUCTEM.

15

11

Pazom 3a 3micToBUM MOysIeM 3

75

10

10

55

Ycroro

150

20

20

110

4. Temmu 1a00paTOPHUX 3aHATH

No Haz3Ba temu
/1

KijgbkicTh

TOJIUH

1. |Hocmimxenns crpykrypu Tta ¢yHkuii SCADA-cucrem. Omnuc:
OznaitomiienHs 3 iHTepdericom Ta QyHkioHanoM tunoBoi SCADA-
cucteMu. BuBueHHs iepapxii BigoOpa)K€HHS JaHMX, HaBIraiii Mo
MHEMOCXeMaxX, TMeperisiay apxiBHUX JaHUX Ta OIEpPaTUBHUX
KypHaniB. HamamrTyBanHs 0a30BuUX mapameTpiB BiTOOpaKEHHS

2




iHbopMarii.

MogpentoBanHss 300py JaHMX 3 €JIEKTpUYHOi Mepexi. Omuc:
[ToOynoBa mpocToi MOENi ENEeKTPUYHOI MEpeXi B MPOTPaMHOMY
cepenosuiii. HamamtyBanss imMiTallii poOOTH JaTUYMKIB Ta MPUCTPOIB
300py manux. BimoOpaskeHHs mapameTpiB Mepexi (Hampyru, CTpyMH,
MOTY)KHOCTI1) Y peaJIbHOMY Yaci HA MHEMOCXEMI.

AHami3 TOTOKIB TMOTYXKHOCTI B €JNeKTpUYHid cuctemi. Omwuc:
BukoHanHss  po3paxyHKIB  TOTOKIB TIOTY)KHOCTI B  3aJlaHii
EJCKTPUYHIA CXeMi 3 PI3HUMU pPEeKUMaM{ HaBaHTaKCHHS. AHai3
pPO3MOIIY TMOTY)KHOCTEH TI0 JIHIAX Ta TpaHcpopmaTtopax.
BusiBnenHss  mepeBaHTa)keHb  Ta  BHU3HAYCHHS  KOe(DIIIEHTIB
BUKOPHCTaHHS 00JIaTHAHHS.

KepyBaHHs Hampyror Ta pPEaKTUBHOIW MNOTYXHICTIO. Omnuc:
MopentoBaHHSI METO[IB KEPYBAHHS HAIMIPYTOIO B By3/1aX €IEKTPUYHOL
Mepexi 3a Jonomoror TpancgopmaropiB 3 PITH ta kommeHcaTtopis
peaKkTUBHOI MOTYKHOCTI. OnTuUMi3alisg PiBHIB HANpyrd B 3aJaHUX
MEXKax.

JlocmigkeHHs: poOOTH peNledHOro 3axucTy Ta aBToMaTHKU. Omwuc:
MopentoBaHHs poOOTH OCHOBHHMX BH[IB peneiiHoro 3axucty (MT3,
I13) ta enemenTtiB aBTomaTuku (AIIB, ABP). BusHaueHHs 30H
CIIpaIIOBaHHSI 3aXMUCTY, Yacy CIpaIlOBaHHS Ta aHaJIi3 MOCII1I0BHOCTI
JiA aBTOMATUKH MPU MOLIKOIPKCHHSX.

BusiBienHs Ta jokamizaiiisi MiCllb MOIIKOJKEHb Y Mepexkax. Ormuc:
BukopucTtaHHs JaHUX MOHITOPUHTY i 1AeHTUQIKAIll TUMYy Ta
MICLISl TOLIKO/DKEHHS B EJEKTPUYHIM Mepexi. AHali3 JaHux 3
npuctpoiB P3A, BuMIpioBaHb CTpyMIB Ta Hampyr sl TOYHOI
JIOKaJi3alli aBapiiHoO1 JUISTHKH.

MopentoBaHHsl peXUMIB poOOTH 3 BIAHOBIIOBAHUMHU JDKEpEIaMu
eneprii. Omnuc: IuTerpamiss Mojedl COHAYHOI YHM  BITPOBOI
€JIEKTPOCTaHIIIl B IMITallIHY MOJIeTb MepexKi. JlOCTIKeHHS BILUTUBY
konuBaHb TeHepanii BJIE Ha mapamerpu Mepexi Ta HEOOXITHICTH
OaJlaHCyI0Y0TO KepyBaHHS.

OnTuMizanisi BTpaT aKTUBHOI MOTYKHOCTI B €JIEKTPUYHUX MeEpexax.
Omnuc: 3acTtocyBaHHS METOAIB ONTUMI3AIll JyIsl MiHIMIi3alii BTpat
AKTUBHOI TMOTY>KHOCTI B PO3MOAUTHHUX MepekaxX. 3MiHa TOMOJOTii
Mepexi abo pekuMiB poOOTH sl 3MEHIIIEHHS BTpaT.

HNocmimxenHs: GyHKIIN nucnerdyepcbkoro kepyBanus B EMS/DMS.
Onuc: BuBdeHHs (yHKIIH ONEpaTUBHOTO JHCIIETYEPCHKOTO
KepyBaHHS: TIEPEMHUKaHHS OOJaJHAHHS, 3MiHAa YCTaBOK 3aXWCTIB,
KepyBaHHS TeHepailiero. MojenoBaHHs A1 IucreTyepa B TUIIOBUX
CUTYallisIX.




10.

3a0e3neueHHs kiOepOe3meku cucteM KepyBaHHA. Omuc: AHami3
tunoBux BpaziauBocteid B ICS/SCADA cucremax. MojentoBaHHS
0a30BHX aTaKk Ta METOJIB 3axUCTy I1H(opMarii B EJIEKTPUIHHUX
Mepexax. Po3pobka peKoMeHaaI i 1010 I IBUILICHHS
K10€pCTIMKOCTI CUCTEMH.

d. Temmu camocTiitHOi po6oTH

Ha3Ba temu

KingpkicTh
TOJIMH

[lopiBHSIBHUI aHaNI3 TEXHOJOTIM aKyMyJIOBaHHS €Heprii Juis iHTerpamii
BIIHOBIIIOBAaHUX JpKepen: JloCHiUKeHHS TEXHIKO-€KOHOMIYHUX TTOKa3HHKIB
(KKA, Tepmin ciyx0u, BapTicTh, INIJIBHICTE €HEPrii) pIi3HUX THIIIB
HaKONMU4yBayiB (JIiTiK-10HHI, MPOTOYHI OaTapei, riIpoaKyMyIiO04i, MAXOBHKOBI)
Yy KOHTEKCTI iXHBOTO 3aCTOCYBAaHHS [UI 3TJaJUKyBaHHS HEpPiBHOMIPHOCTI
reHeparlii COHSIYHUX Ta BITPOBUX €JIEKTPOCTAHIIIH.

6

Po3pobOka konmemmii TiOpUAHOT CHCTEMH HAKONMUYCHHS CHEprii  Jyis
npomMucioBoro migmpueMctBa: [IpoexktyBanns riOpunnoi ESS (manpuknan,
KOMOIHAIliS  JNTIH-IOHHUX aKyMyJsITOpIB Ta CYNEPKOHACHCATOPIB) IS
3a0e3neucHHsT  0e3nepeOifHOTO  JKUBJIGHHS KPUTHYHUX HABAaHTAXCHb Ta
ONTHUMI3AIlil CHOXUBAaHHS EJICKTPOSHEprii Ha KOHKPETHOMY IIPOMHCIOBOMY
00'eKTi.

Omninka edexkrtuBHOCTI BUKOpucTaHHS Net Metering ta Net Billing s
npuBatHux jgomorocrnogapcte 3 CEC: AmnHami3 €KOHOMIYHOI JOILIUIBHOCTI
3acrocyBaHHsa cucteM Net Metering ta Net Billing B ymoBax ykpaiHChKOro
3aKOHOJABCTBA ISl BJIACHUKIB TPUBATHUX COHSYHMX  EJIEKTPOCTaHIIIMH,
BKJIIOUAIOYHU PO3PaXyHOK TEPMIHIB OKYITHOCTI Ta MOTEHLIMHUX 32011 ’KEHb.

JlociipkeHHsT poJil CUCTEM YIpaBiiHHS akymyistopamu (BMS) y nigsuriensi
O0esnexkn Ta eQEeKTUBHOCTI JITIH-I0HHUX Oarapeil: Ornsan ¢yskuniii BMS
(MOHITOPHMHT CTaHy 3apsy/po3psiy, OalaHCyBaHHS KOMIPOK, TeMIIepaTypHHM
KOHTpPOJIb, 3aXUCT BiJ MEpEeBaHTaKE€Hb) Ta iXHIN BIUIMB Ha TEPMiH CIIy)KOU Ta
0e3neKy eKcIuTyaTallii JiTii-I0HHUX aKyMYJISITOPHUX CUCTEM.

IlepcnekTUBM  3aCTOCYBaHHS MaJUBHUX KOMIPOK Yy  JELEHTPaTi30BaHUX
EHEepreTUYHuX cuctemax: AHami3 TexHojorii namuBHux komipok (PEMFC,
SOFC), ixuix mepeBar Ta HENOJIKIB, a TaKOX TMOTEHI[IMHUX CIIEHAPIiB
BUKOPUCTaHHA JJIi aBTOHOMHOT'O €HEprorocTavyaHHs BijjaneHux o0'exTiB abo
K PE3EPBHUX JIKEPEIT )KUBIICHHS.

AHami3 cyyacHUX pIllIeHb JUIS TEIJIOBOTO aKyMYTIOBAHHS €HEpPTii B JKUTIOBO-
KOMYHAIIbHOMY CeKTOpi: JlOCHiXKeHHs pi3HUX METO/IiB TETIOBOTO HAKOTMYESHHS
(6aku-akymynaTopu, ¢aszornepexiiHi mMarepiajin) Ta IXHbOTO 3aCTOCYBaHHS ISt
ONTHUMI3AIll CMOKMBAaHHS E€HEPrii Ha OMAJIeHHs Ta rapsiue BOJOMOCTaYaHHS Y
OaraTokBapTUPHUX OYAMHKAX a00 1HIMBIIyaTbHUX KOTEIKAX.

TexHiko-ekOHOMIYHE OOIPYHTYBaHHsSI OyAIBHHUIITBA MaJloi T1pOaKyMYIIOKYOi
enektpoctanuii: Posrmsan moxnuBocti OyniBHunTBa Manoi 'AEC y neBHomy
perioHi (Ha OCHOBI YMOBHOIO penbedy Ta BOJHHX PECypCiB), BKIIOYAIOYU




OLIIHKY NMOTEHLIHHOI MOTYHOCTI, EMHOCTI Ta MOMIEPEHIH PO3paxyHOK BapTOCTI
MIPOCKTY.

8. |Ornsag iHHOBAIIHMX  TEXHOJOTIH MEXaHIYHOTO HAKOMWYCHHS  CHepril 6
(MaxoOBUKH, CTUCHEHE MOBITPS) Ta iXHIM MmOTeHmiax: JloCHipKeHHS OCTaHHIX
pO3po0OK y ranmy3i MaxOBUKOBHUX HAKONWYYBadiB Ta CHUCTEM Ha CTHCHEHOMY
noBiTpi (CAES), ixHiX mepeBar i KOPOTKOYACHOTO HAKOMHMYCHHS BEITHKUX
00CsTiB eHeprii Ta 3aCTOCYBaHHS Y MEPEKEBUX JIOJIATKaX.

9. |AHami3 epeKTHBHOCTI BHKOPHCTAHHS CYNEPKOHICHCATOPIB IUIS 3TJIA/KYBaHHS 6
MIKOBUX HAaBAaHTa)XCHb B CJIIEKTPHYHUX Mepekax: BUBUEHHS MPUHIMIIIB POOOTH
Ta XapaKTePUCTHK CYMEePKOHACHCATOPIB, IXHBOT 3JATHOCTI MIBUIKO BiJIaBaTH Ta
HAKOMMYYBaTH CHEPTril0, a TaKOX CIeHapiiB TXHHOTO 3aCTOCYBAHHS JIJIs
TIBUIIICHHS SIKOCTI €JIEKTPOCHEPrii Ta cTadiizalii Mepex.

10. | JochimxenHs BIUIMBY CHUCTEM aKyMYJIOBaHHS €HEprii Ha CTaOUIbHICTH Ta 6
HAJIMHICTh JIOKaJTbHUX Mikpomepex (Microgrids): Amnamiz pomi ESS vy
3a0e3neueHHi aBTOHOMHOCTI, CTaOLIBHOCTI YacTOTH Ta HANPYrH, a TaKOXK Y
IIJIBUIIICHH] CTIHKOCTI MIKPOMEpPEXK 10 30BHIIIHIX 30ypeHb Ta mepeboiB y
[IEHTPATI30BaHOMY CHEPTrOIOCTaYaHHi.

6. 3aco0u QiarHOCTHUKHU pe3y/ibTATIB HABYAHHA
- €K3aMeEH;
- MOJYJbHI TECTH;
- pedepary;

- 3aXHUCT JJabOpaTOPHHUX Ta CAMOCTIMHHUX POOIT;

7. MeToau HABYAHHA

3a XxapakTepoM JIOT1KU MI3HAHHS BUKOPUCTOBYIOTHCS TaKl METOAM: aHATITHUHUMA,
CUHTCTHYHHH, aHATITUKO-CUHTCTUYHUH, 1HAYKTUBHUH, NS TYKTUBHUI.

3a piBHEM CaMOCTIHHOT PO3YMOBOI [ISLTBHOCTI BUKOPUCTOBYIOTHCS METOIU:
poOJIEeMHUH, YaCTKOBO-TIOITYKOBHM, TOCTITHUIIBKUT.

3a pKepesiaMy 3HaHb BUKOPUCTOBYIOTHCS TaKi METOJM HABUAHHS:
- CJIOBECHUU METOJ (JIeKIIisl, TUCKYCisl, CIiBOeciia TOII);
- TMPaKTUYHUN METOJ (JJaDOpaTOpHI 3aHSTTA);
- HaOYHHI MeTOJ] (METOJ UTFOCTpalliid, METOJT IEMOHCTpAIIIi);
- poboTa 3 HABYAJHHO-METOJIUYHOIO JITEPAaTypor0 (KOHCIEKTYBAaHHS, TE3yBaHHS,

aHOTYBaHHsI, pEIIEH3YBaHHSI, CKJIalaHHs pedeparty);

- BiZIeOMeTOJ (IMCTaHIIIIHI, MyTbTUME1ITH1, B€O-0pi€HTOBaHI TOIIO);
- caMocCTiiiHa poOoTa (BUKOHAHHS 3aB/IaHb);
- 1HII BUIM.

8. MeToau OLiHIOBAHHSA
OuiHroBaHHSI 3HaHbL 3700yBada BHIINOI OCBITH BigOyBaeThesa 3a 100-0anbHOIO
IITKAJIOIO 1 TIEPEBOIUTHCS B HAI[IOHAJIBHI OIIIHKH 3T1HO 3 Ta0J. 1 unHHOTO «ll0sIOXKEHHS
npo ex3amenu Ta 3aiiku y HYBill Ykpainu»



8.2. IIkaja ouiHIOBAaHHS 3HAHDb 3/100yBa4a BUIIIOI OCBITH

Peiitunr 3100yBaya Buioi ocity, | OIIHKa HAIllOHAJIbHA Ta PE3yJIbTATH CKIAAaHHS
Oamm eK3aM€eHIB 3aJIIKIB
90-100 BIAMIHHO
74-89 no0pe 3apaxoBaHO
60-73 3aJ0BIJIBHO
0-59 HE3a0BUILHO HE 3apaxOBaHO

8.3. IloJjiTHKa OLIHIOBAHHSA

Ionimuka w000 Po6oru, sKi 31a10ThCS 13 MOPYILIEHHSM TEPMiHIB 0€3 MOBaXHUX MPUYUH,
deonaiinie ma OLIIHIOIOTHCS HA HIKYY OLHKY. [lepeckiananus MoayiiB BigOyBa€eThes i3
nepecKIadan: JI03BOJTY JICKTOPA 32 HASIBHOCTI MOBAKHUX MPUYHH .

IHonimuxa w000 CrnucyBaHHS MijJ 4yac MOJYJIbHUX aTecTaliil Ta eK3aMeHiB 3a0opoHeH1 (B
akaoemiunoi T.4. 13 BHKOPUCTaHHSIM MOOLTLHUX nAeBaiiciB). CamMocTiiHI poOoTH
000pouecnocmi: MMOBMHHI MaTH KOPEKTHI TEKCTOBI MIOCHJIAaHHS HA BUKOPUCTAHY JIITEPATypPy
Ilonimuka w000 BinBigyBaHHs 3aHATE € OOOB’SI3KOBUM. 3a 00 €KTUBHUX MPUYUH
6i06I0y6anns: (mampukiaa, XBopoOa, MIDKHApPOJIHE CTaXyBaHHS) HABUAHHS MOXKE
BiI0yBaTUCh 1HAMBIAYyalnbHO (B OH-TAiH (opmi 3a MOrOMKEHHSIM 13

nexanom HHI)

w N

9. Metoau4yHe 3a0e3MeYeHHS
EnekTpoHHMII HaBYaJIbHUK KypC HAaBUYaJIbHOI JUCUUIUNIHA (HA HABYAIBHOMY
noprtani HYBill Ykpainu eLearn );
KoHcnekTu nekiiil Ta ix npe3eHraiii (B €JIEKTPOHHOMY BUTJISII);
[TimpyuHuky, HaBYAIbHI MOCIOHUKH, TPAKTUKYMH;
MetoauyHi MaTepiaiau 11070 BUBYEHHS HABYAIBHOT AUCIUILIIHU JJIs 3100yBaviB
BUIIIOI OCBITH JICHHOT Ta 3a04HO1 (hOpM 3/100YTTSI BUIIIOT OCBITH.

1. PexomenaoBaHa jiTteparypa

YkpaiHOMOBHI JKepena:
Kyapss C.O. InrenekryanbHi enexktpuuHi mepexi (Smart Grid). — K.: Haykosa
nymka, 2017. — 360 c.
Hepramok O.b., babenko C.B. IndopmaiiiitHi T€XHOOTIT B €IEKTPOCHEPreTUlll. —
JIpBiB: BumaBaunTso JIbBiBchKOI momiTexHiku, 2018. — 320 c.
[Teperynor B.C., Brnacrok A.Il. Ontumizaiiis pexuMiB €IEKTPUIYHUX CHUCTEM. —
Binnuns: BHTY, 2019. — 380 c.
[llepuenko C.B., boumapenko O.I. Po3ymHi enexkTpuyHi Mepexi: Teopis Ta
nmpaktuka. — XapkiB: XHTYCI', 2020. — 410 c. (CydacHuii miaxig A0 apXiTeKTypu
Ta (PYHKI[IOHYBaHHS PO3YMHHUX MEPEK).
PesnikoB I'.B., [I'puropamn O.B. ABTOMaru3oBaHl CHUCTEMHU KEpyBaHHs
TexHoJIoryHUMH nporiecamu B enepretuill. — K.: HTYVY «KIIl», 2016. — 350 c.
Yymak B.B., [llepctiok O.I". KibepbOe3neka B eHepreTHyHuX cucremax. — JHirnpo:
JIHY im. Onecs I'onuapa, 2021. — 280 c.
IBanoB B.B., Caenko O.B. MogentoBaHH Ta CUMYJISLIS €IEKTPUUYHUX CUCTEM. —
Cymu: CymMmcbkuii nep:xaBHuil yHipepeurert, 2018. — 250 c.

10




10.

oA

o

9.

Bitpyk M.B., Kopampuyk B.l. Cucremu MOHITOpUHTY Ta JIarHOCTHKHU

€IeKTPOCHEePreTHYHOT0  oOnamHanns. — JIsBiB: BwumaBaunTeo  JIbBIBCHKOI

noJitexHiku, 2022. — 300 c.

Odimiiiai matepianu ta 381TH HEK «Ykpenepro» 1mo10 po3BUTKY JUCTETYEPCHKOTO

yOpaBIiHHS, 1HTErpailii BIJIHOBJIIOBAHMX JDKEpPEI Ta BIPOBAKEHHS HOBITHIX

TE€XHOJIOT1H.

CrarTi 3 NPOBIJHUX HAYKOBUX KYpHAJiB YKpaiHU y Tally3l €JIEKTPOCHEPIreTHKH,

CUCTeM KepyBaHHs, KiOepOesmeku (Hampukiaa, "TexHiyHa eleKTpoAnHaMika',

"Enextpuuni mepexi ta cuctemu", "[Ipo0Gremu 3arainbHOi eHEepreTHKU").
AHTJIOMOBHI JpKepera:

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. (IIpoBigHI MDKHApOAHI HAYKOBI KypHaiu, WO

myOJIIKYIOTh HEePEIOBl JOCIIKEHHS 3 MOHITOPUHTY, KepyBaHHs Ta Smart Grid).
CranpapTu:

JACTY 2267-93 Bupobu enekTpoTexHiuHi. TepMiHU Ta BU3HAUCHHS

JACTY IEC 60050-161-2003 CnoBHUK €NeKTpOTEeXHIUHMX TepMiHiB. ['maBa 161.

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

JACTY IEC 60050-300-312:2006 EnexkTpoTeXHIYHUNA CJIOBHUK TEPMIHIB.

EnexTpuuni Ta e€NEKTpPOHHI BHUMIPIOBaHHS 1 3acO0M BHMIPIOBAIbHOT TEXHIKU.

Yactuna 312. 3aranpHi TepMiau mon0 enekrpuunoro BumipioBanHs (IEC 60050-

300:2001, IDT)

JCTY IEC 60050-300-313:2006 EnexkTpoTeXHIYHHUN CJIOBHUK TEPMIHIB.

EnexTpuuni Ta e€NEKTPOHHI BHUMIPIOBAaHHS 1 3acO0M BHMIPIOBAIBHOT TEXHIKU.

Yactuna 313. Tunu enextpuuHux 3aco0iB BuMiproBaibHOi TexHiku (IEC 60050-

300:2001, IDT

JACTY IEC 60331-12:2007 BunpoOyBaHHS €NEeKTpUYHUX KaOeJIiB BOTHEM.

Hinmicuicty k1. Yactuna 12. YcraTkoBaHHS JJis BUIPOOYBaHHS 3a TEMIlEpaTypu

noaym st He MeHm Hixk 830° C i mexaniunoro ynapy (IEC 60331-12:2002, IDT)
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10.

11.

12.

10.

11.

12,

JACTY 1EC 60331-25:2007 BunpoOyBaHHS €JIEKTPUYHHX KaOeJIiB BOTHEM.
HimicHicTs kin. Yactuna 25. Meroauka BunpoOyBanHs. BonokoHHo-onTHyH1 Kabeni
(IEC 60331-25:1999, IDT)
JACTY 2225-95 (I'OCT 30421-96) BumiproBadi €JIEKTPHUYHOI €MHOCTI aKTHBHOIO
OTIOpY Ta TAHTEHCY KyTa BTpaT BUCOKOBOJIbTHI. 3araibHi TEXHIYHI YMOBH.
JACTY 2718-94 ('OCT 30217-94) Mipu 1HAYKTUBHOCTI, B3a€EMHOT 1HAYKTHUBHOCTI 1
KOMIUIEKCHOI B3a€MHO1 1HAYKTUBHOCTI. 3arajibHi TEXHIYHI YMOBH
JACTY 2816-94 Marepiasin MarHiTHi. MeTod BU3HAYEHHS CTaTUYHUX MarHiTHUX
XapaKTEePUCTHK 3pa3KiB MarHITO-TBEPAUX MaTepiaiiB
JCTY IEC 60477-2001 Pesuctopu MOCTIHHOTO  CTpyMy J1abopaTopHi
(IEC 60477:1974)
JCTY IEC 60477-2-2001 Pesucropu naboparopui. Yactuna 2. Pesuctopu
3MiHHOTO cTpyMmy jtaboparopHi (IEC 60477-2:1979, IDT)
JNCTY IEC 60564:2004 MocTtu nocTiiHOro cTpymy st BuMiptoBanHs onopy (IEC
60564:1977, IDT)

[HdopmartiitHi pecypcu
MinictepcTBO OcBiTH i Hayku Ykpainu — https://mon.gov.ua Odiniitamii caiT, mo
MICTUTh HOPMATHUBHI JOKYMEHTH, HaKa3u, CTAaHJAapTH OCBITH.
HaykoBa enektponHa 6i6mioteka VYkpainu (HaVYKMA, HBYB, ELib) -
https://www.nbuv.gov.ua Joctyn [0 HaykoBUX ImyOmiKaIliiid, AWcepTarlii,
MoHorpadiil y raimy3i eHepreTuKH.
JlepaBHE areHTCTBO 3 €HEProe()eKTUBHOCTI Ta €HEepro30epekeHHs YKpaiHu —
https://saee.gov.ua AxkTyanpHa iHGpOpMaIlis MO0 EHEPro30epeKeHHs, Mporpam
M1JIBUIIICHHS €Heproe)eKTUBHOCTI.
[Topran BiakpuTux gaHux Ykpainu (€-data) — https://data.gov.ua Bigkpuri pecypcu
110/I0 €HEPrOCTIOKUBAHHSI, 3BITIB MIANPUEMCTB, OFOKETHUX JTaHUX.

HamionanpHa  ceHepreTmuHa  Kommadis — «YKpeHnepro» —  https://ua.energy
CraructuyHa iHpoOpMalis MOJ0 BUPOOHHUIITBA Ta CIIOKUBAHHS €JIEKTPOEHEPrii B
VYkpaini.

Odiriitanii BeOcaiiT HYBIll Ykpainu— https://nubip.edu.ua Marepiaiu, MeToau4Hi
pEKOMEH/IaIlli, TPOrpaMu MPAKTHUK, 3BITH.

Scopus — https://www.scopus.com Bi6miorpadivna Ta pedepaTtiuBHa 0aza JaHUX IS
MOIIYKY HAYKOBHUX JIXKEPE.

IEEE Xplore Digital Library — https://ieeexplore.ieee.org IloBHOTEKCTOBI
nyOJiKallii 3 eJeKTPOTEXHIKH, eHEePreTUKH, aBTOMAaTH3allli.

Google Scholar — https://scholar.google.com ITomykoBa cuctema jjisi HAyKOBUX
JOKEpEI1, CTaTei, 3BITIB, TEXHIYHO1 JOKYMEHTAIII1.

Open Access Repository KPI — https://ela.kpi.ua J[loctym mo MaTepiaiiB
KOH(epeHII1i, cTaTeil, KypCOBUX 1 IUILIOMHUX POOIT 3 €eHEPrETHKHU.
https://energy.kpi.ua — HaykoBwuii xypHan «EHepreTuka: eKOHOMIKa, TEXHOJIOTII,
EKOJIOT1sI.

https://lib.nubip.edu.ua — enekrponna 6idmioreka HYBill Ykpainu.
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