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Onuc HaByaabHOI AucouIIiHA MicroGrid cuctemu TepuTOpiaTbHUX TPOMAT

Hucyunnina npononye cmyoenmam noznubaene USYeHHs 0eyeHmpanizo8anux enepeemudnux cucmem. Kypc npucesuenuti

NPUHYUNAM NPOEKMYBAHHS, PYHKYIOHYB8AHHA, KepysanHa ma onmumizayii rokanvuux MicroGrid, wo inmezpyroms 8i0Ho611068aHI

Odcepena enepeii, HaKonuYUy8ayi ma a0anmueHi CUCmemMu CRONCUBAHHA OIs 3a0e3neueHHs Ha0IUHO20 MA egheKmuUBHO20
enexmponocmauanus epomad. Cmyoenmu osHauomaamoscs 3 apximexmyporo MicroGrid, it pescumamu pobomu (agmonommuil,

Mepedicesull), memooamu 3abesnevents cmabitbHOCmi, a MAKOIHC eKOHOMIYHUMY MA eKONOTYHUMU ACHEKMAMU GNPOBAOICEHHSL.

Hucyunnina akyenmye ysazy na npakmuyHux acCheKmax 4epe3 aHaliz peaibHux Keucie, MoOen08aHHs ma CUMYIAYII0, Wo 00380A€E
3000y8auam 3000ymu Kiouosi Komnemenyii 0 po3poOKU ma 6NPo8ad*CeHHs IHHOBAYIUHUX piuienb Y cihepi CYyYacHOi eHepeemuKil.
Busuenns yvoeo kypcy cnpusmume popmy8annio y cmy0enmis 8UCOK020 pieHs npogecilinux Haguyok, HeoOXiOHUX Ol pO36'A3aHHs
aKmyaibHUX 3a80aHb eHepeemuiHoi mpancgopmayii ma enepeemuynoi 6esnexku Yrkpainu..

I'anysb 3HaHBb, cleliaIbHICTH, OCBITHS IPOrpaMa, OCBIiTHIiH CTyNiHb

OcBiTHi# cTymiHB

bakxanasp

CreriaisHICTh

141 Enexmpoenepeemuxa, enekmpomexHika ma
elleKmpoMexaniKa

OcBiTHS mporpama

Inoicunipune enekmpo-eHepeemuyHux CUCmem 3
BIOHOBNIOBAHUMU OdHCEPETAMU

XapakTepuCcTHKA HABYAJIbHOI TUCHHMILTIHA

Bun BHUOIpKOBa
3aranpHa KUTbKICTh TOAWH 180
Kinbkicts kpenutiB ECTS 6
KinmpKicTh 3MiCTOBHX MOJTYITiB 3
KypcoBuii npoekt (poboTta) (3a BIJICYTHS

HasBHOCT1)

dopMa KOHTPOIIIO eK3aMeH

IToxa3HUKH HABYAJIBLHOI AUCHHILTIHH
AJIs1 IeHHO1 Ta 32049HOI ¢opM 3100yTTS BHILOI OCBITH

dopma 3100yTTS BUIIIOI OCBITH

JAeHHA 3204YHA

Kypc (pik miaroToBkn) 3

Cemectp 6

Jlex1iiini 3aHATTS 30 2o0. 200.
[TpakTH4Hi, CEeMiHapChKi 3aHATTA 30 2o0. 200.
JlaGopartopHi 3aHATTS 30 200. 200.
CamocriitHa poboTa 90 200. 200.
KinbKicTh THI)KHEBUX ayTUTOPHUX TOANH 6 2o00.

Ui IeHHo1 hopmu 3100yTTs BUILIOT

OCBITH

1. MeTa, KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJIbTATH HABYAJIbHOI M CUMILIIHA

Mera @opMyBaHHA y 3100yBaviB BUIIOI OCBITU 1HTerpaibHO1 komneTeHTHocTI (IK), a Takox
daxoBux kommnereHTHoctel (DPK14, OK17, ®K24, ®K26) ta nporpaMHUX pe3yJbTaTiB
naBuanns (IIPH7, [TPH13, [TPH17, ITPH23, [TPH33), HeoOXiTHUX JIJIsl MPOEKTYBAHHS, aHAITI3Y,
ekcrutyaraiii tTa MojepHizamii MicroGrid cucteM 3 BIJHOBIIOBAHUMH JKEpeaMu €HEprii,
3MaTHUX €(QEKTUBHO 3a0e3MeuyBaTH EJICKTPOCHEPTi€l0 TEPUTOPIaibHI TPOMaad B YMOBax
HEBH3HAYCHOCTI Ta MOCTIHOTO PO3BUTKY €JICKTPOCHEPTeTUYHOI ray3i.

Haboymm:sa komnemenmuocmeii:

iHTerpanpHa komneteHTHICTh (IK): 3gaTHICTh po3B’sA3yBaTH CKJIaAHI CIElIali30BaHi 3aa4l Ta
PaKTUYHI MPOOJIEMH B raiay3l eJIeKTPOSHEPIeTUKH, CJIEKTPOTEXHIKU Ta eJIeKTPOMEXaHIK1 a0o




y Tpolecl HaBUaHHS, LI0 Tepeadayae 3acTOCYBaHHA TEOpi Ta METONIB I1HXKEHepili, 1
XapaKTEPU3y€EThCSI KOMIUIEKCHICTIO Ta HEBH3HAYEHICTIO YMOB.
3arajgbH1 KoMiieTeHTHOCTI (3K):

cnernianbHi (paxosi) komnerenTHOCTI (CK):
®K14. 3naTHICTh MPOEKTYBATH CUCTEMHU aBTOMATH3AaIli1, 3aCO0M BUMIPIOBAIbHOI TEXHIKHU Ta
KEepyBaHHS TEXHOJOTTYHUMU MPOILIECAMH B €JIEKTPOCHEPTETHIII.
®K17. 3natHicTh NPOBOAUTH HANATOJKEHHS, TEXHIYHE OOCITYyroBYBaHHS Ta PEMOHT
EJIEKTPOCHEPTETHYHOTO 00JIaJHAHHS, CUCTEM Ta KOMIUICKCIB.
®K24. 3patHicTh [0 NPUHAHATTS OOIPYHTOBAHMX pIIIEHb IIOJO MOJEpHI3aIii Ta
PEKOHCTPYKIIii €JIeKTPOCHEPTETUYHUX CUCTEM 3 BITHOBIIIOBAHUMU JDKEpETIaMy €HEePTii.
®K26. 3patHicTh mpaioBaTH B yMOBaX HEBU3HAYEHOCTI, MpHIMAaTH HECTaHAAPTHI
pIIIICHHS, aIaNTYBAaTHUCS 0 HOBUX YMOB Ta TEXHOJIOT1H y cepi eIeKTPOCHEPTETHKH.
Ilpozpamni pesynomamu nasuanns (ILPH).
IIPH7. OuiHioBaTH €KOHOMIYHY €()EKTUBHICTh Ta €KOJIOTIUHY O€3IEKY 1HKEHEPHUX PIIIEHb
B €JICKTPOCHEPTETHII1, CICKTPOTEXHIIl Ta EJIEKTPOMEXaHIII].
IMPH13. Po3pobnaTu Ta BOPOBAKYBaTH CUCTEMU KEPYBaHHS €JIEKTPOCHEPTeTUYHUMU
MpOIIECaMH, 3BAXKAI0UU Ha HAAIMHICTh, €)EKTUBHICTh Ta O€3MEKy.
ITPH17. [IpoBoauTy BUMIPIOBaHHS €IEKTPUYHUX 1 MArHITHUX BEJIMYUH, 31HCHIOBATH
00poOKy Ta aHali3 OTPUMAHUX PE3YJIbTATIB, BAKOPUCTOBYIOUM CY4acHI 3aCO0U Ta METOH.
IIPH23. 3nailicHioBaTH TEXHIYHE OOCIYrOBYBaHHS Ta PEMOHT EJIEKTPOCHEPTETUUYHOTO
oOJlaiHaHHS Ta CUCTEM.
ITPH33. OOrpyHTOBYBaTM Ta NpUMMAaTH TEXHIYHI PIMIEHHS OIOJ0 eKCIUTyartamli Ta
MOJIEpHI3allli eIeKTPOSHEPIrETUYHUX CUCTEM 3 BITHOBIIIOBAHUMH JIKEpESIaMU €HEPTii.

2. Ilporpama Ta CTPYKTYpPa HABYAJIBHOI IUCIHUILTIHU
KinbkicTh roaun

Ha3Bu 3MicToBHX

MoJy.TiB AeHHa (popMa . 3a04Ha gopma .
i Tem THXKHI | yChOIO Y ToMy Aren YChOTO Y TOMy Trc
n|n|n36|1H,u|c.p. n|r[|na6|1Hz[| c.p.
3mictoBwuii Moaysb 1. OcHoBr MicroGrid cucrem Ta iX KOMIIOHEHTH
Tema 1.1. Betyn o 1 14 212|2 8
MicroGrid cucrem.
Konmnenii Ta apxiTekTypa.
Tema 1.2. BinHoBTIOBaHI1 2 14 2122 8
JpKepesia eHeprii B
MicroGrid.
Tema 1.3. Cucremu 3 18 2124 10
HAKOTIMYCHHS CHEPTil.
Tema 1.4. Enementn 4 14 2|2 10
PO3MOILIBYOT MEpEKi
MicroGrid.
Pazom 3a momysnem 1 60 8/8|8 36
3micToBuit Moayins 2. @yHKIIOHYBaHHS Ta KepyBaHHs MicroGrid
Tema 2.1. Pexxumu pobotn | 5 16 2|12|4 8
MicroGrid: MepexeBuii Ta
ABTOHOMHUM.
Tema 2.2. Cucremu 6 14 2|2 10
kepyBauus MicroGrid:




Ha3Bu 3micToBHX Kiabkicrs, roann
MOTY.TiB neHHa gpopma . 3ao04Ha popma .
o . Y TOMY 4HrCJI1 Y TOMY 4unCil
1TEM THOKHL YCbOTO o] =6 | cp. YCBOTO I a6 | a cp.

[EHTPATI30BaHi Ta

JICTICHTPATi30BaHi.

Tema 2.3. 3abe3ncueHHs 7 16 21224 8

CTaO1ILHOCTI Ta SIKOCTI

eJIEKTPOCHEPTii B

MicroGrid.

Tema 2.4. 3axucr ta 8 14 2|2 10

Haxgivaicte MicroGrid

CHCTEM.

Pazom 3a momynem 2 60 8188 36

3microBuii MOAYIb 3. [IpoekTyBanHs Ta onrrumizaitis MicroGrid

Tema 3.1. [IpoexTyBanHs 9 12 2|12|4 4

MicroGrid mis

TEPUTOPIATBHUX TPOMAI.

Tema 3.2. MojenroBaHHs 10-11 | 16 4144 4

Ta cumyJsnis MicroGrid

CHCTEM.

Tema 3.3. EkoHOMIYHI 12-13 | 18 41416 4

acIekTu ta 0i3Hec-Mouel

MicroGrid.

Tema 3.4. HopmaTusHo- 14-15 | 14 414 6

npaBoBa 0a3a Ta

perymatoBanus MicroGrid.

Pa3om 3a momynem 3 60 1414 | 14 18

VYceboro rogux 180
3. Temu Jexuii
No Kinpkicth
Hasga temu
3/m TOJIUH

1. 3microBmii Moayab 1. OcroBu MicroGrid cuctem Ta IX KOMIIOHEHTH 8

2. Tema 1.1. Beryn mo MicroGrid cucrem: BH3HAueHHs, iCTOpis PO3BUTKY, OCHOBHI 2
KOHIIEMIIi1, apXiTeKTypa Ta ckiiafoBi. [lepeBaru Ta BUKIMKYU BIPOBAHKEHHSI.

3. Tema 1.2. BignormoBani mxepera edeprii aus MicroGrid: tunu (CoHsUHi, BITPOBI, 2
rifpo, 6ioeHepreTuka), XapakTepuCTUKY, IPUHIUIN IHTErpallil, TUTaHHs HECTaOlIbHOCTI.

4. Tema 1.3. CucreMu HaKONWYEHHS EHEprii: MpU3HAueHHS, BUIU (aKyMYISATOPHI, 2
MaxOBHUKOBIi, T1IPOaKyMyJIOI0Yi), TPUHIUIN POOOTH, OCOOJHMBOCTI 3aCTOCYBaHHS B
MicroGrid.

5. Tema 1.4. Enementn Ta obmagHanHs po3noaiieyoi mepexi MicroGrid: komyrariiina 2
amaparypa, TpaHc(pOpMaTOpH, JIiHiT eleKTponepeaadi, cydacHi pireHss 1 Smart Grid.

6. 3micToBuii Moxysb 2. OyHKIIOHYBaHHS Ta KepyBanHs MicroGrid 8

7. Tema 2.1. Pexumu pobotu MicroGrid: MepekeBuii Ta aBTOHOMHHN PEKUMH, 2
MPUHIIMIIA CUHXPOHI3aIlli 3 30BHINIHBOIO MEpPEeXero, "OCTpIBHUI" pexuM, MpOLeaypH
MIepEMUKAHHSL.

8. Tema 2.2. Apxitektypa Ta ¢yHKIii cucteM kepyBanHs MicroGrid: menrpanizoBaHi, 2
JEIEHTpaTi30BaHl Ta TIOpUIHI  CHUCTEMH, 1€papXis KepyBaHHS, BHMOTH JIO
JUCTIeTYePH3AIlii.

0. Tema 2.3. 3abe3mnedyeHHs CTabIMBHOCTI Ta sKocTi enekrpoeneprii B MicroGrid: 2
pEryJIIOBaHHS YacTOTH Ta HANpPYyrd, KOMIICHCAIlisl PEaKTUBHOI MOTY)KHOCTI, METOAN
GbimpTparlii rapMoHiK.




Ne

Kinpkicts

Hazpa Temn
3/ TOINH

10. | Tema 2.4. 3axuct Ta HaaiiHicTh MICroGrid cucTeM: IPUHIUITK PETICHHOTO 3aXKUCTY B 2
MicroGrid, cenekTuBHICTb, CTIHKICTB 10 30ypeHb, Pe3epBYBaHHS Ta BiTHOBJICHHS POOOTH.

11. | 3microBmii moxyun 3. [TpoekryBanns Ta ontumizanis MicroGrid 14

12. | Tema 3.1. Merononoris npoektyBanHs MicroGrid: eramu mpoekTyBaHHS, BHOIp 2
ONTUMAJIBHOTO CKJIaJly TEHEepyHdoro oOJaJHaHHS Ta HAKONUYYBayiB, BpaxyBaHHI
MICIIEBHX YMOB Ta IOTPeO rpoMaIn.

13. | Tema 3.2. MogentoBannst Ta cumyssitiss MicroGrid cucrem: orisiy mporpaMHHX 4
komiiekciB  (MATLAB/Simulink, DIgSILENT  PowerFactory, ETAP), wmertoau
IMITaifHOTO MOIEFOBAHHS

14. | Tema 3.3. ExoHomiuni acmektd Ta Oi3Hec-mozeimi MicroGrid: TEXHIKO-€KOHOMIYHE 4
OOIpYHTYBaHHS, OKYIHICTh 1HBECTHIIiH, TApUPOYyTBOPEHHS, MOJIeli (piHAHCYBaHHS, POJIb
CTEHKXOJIICPIB.

15. | Tema 3.4. HopmaruBHo-mipaBoBa 6a3a ta perymoBanus MicroGrid: mixkaapoaHuii Ta 4
HalliOHAJIBHUI JTOCBiM, CTaHAapTH, nouithka niarpumku BJIE, interpamis MicroGrid B
CHEPrOCHCTEMY.

4. Temu JabopaTopHuX (IPAKTHYHUX, CEMiHAPCHKUX) 3aHATH
° Kinbk
3/m Ha3zBa remn icTh
TOINH
1. | 3microBuii Moayab 1. OcHoBu MicroGrid cuctem Ta iX KOMIIOHEHTH
2. | llpaktruna pobota 1. AHai3 cTpykTypH Ta apxitektypu MicroGrid cucrem. 2
3. | JJaboparopna po6ota 1. JlociikeHHS XapaKTePUCTUK COHIYHUX (POTOETCKTPUIHUX CUCTEM. 2
4. | llpaktnuna poGora 2. Po3paxyHOK TIOTEHIIaTy BiJIHOBIIOBAHUX JDKEpEN eHeprii uist 2
MicroGrid.

5. | JlaGoparopna poGota 2. JlochiUKEHHS peXUMIB pOOOTH aKyMYJISATOPHMX CHUCTEM 2
HAKOIHWYECHHS €HEeprii.

6. | [IpakTruna po6ota 3. Bubip Ta po3paxyHOK mapameTpiB CUCTEM HaKOTMYCHHS €HEpril. 2

7. | Jlaboparopna poGorta 3. bamanc mnoryxksHocti B aBroHomHiit MicroGrid 3 BJIE Ta 4
HAKOIMYIyBaYaMH.

8. | Ilpaktiuna pobora 4. Bu3HaueHHs] OCHOBHHX MapaMeTpiB enekTpuuHux mepesx MicroGrid. 2

9. | 3microBuii Mmoxyub 2. OyHKIiOHYBaHHS Ta KepyBaHHs MicroGrid

10. | [Ipakruuna po6oTa 5. PozpaxyHok pexxumiB poootu MicroGrid ta nmepexigHux MmpoIecis. 2

11. | JlabopaTopua po6ota 4. MoaenroBaHHs MEPEXTHUX MPOIECIB MPHU 3MiHI PEKUMIB POOOTH 4

MicroGrid.

12. | llpaktuuna po6ota 6. AHaii3 Ta BUOip cucteM kepyBanHs st MicroGrid. 2

13. | [Ipaktuuna poboTa 7. MeToau mokparmieHHs KocTi enekrpuyHoi eHeprii B MicroGrid. 2

14. | JlaboparopHa po6oTa 5. AHaJi3 MOKa3HUKIB SKOCTI eJiekTpruHOoi eHeprii B MicroGrid. 4

15. | Ilpaktuuna po6oTa 8. BusHaueHHs Ta po3paxyHok HajiiHocti MicroGrid cucrem. 2

16. | 3micToBuii Moayaw 3. [IpoekTyBanHs Ta ontumizaris MicroGrid




Ne Kinpk
3/m HazBa Temn iCTh
TO/IMH
17. | Ilpaktuuna po6ora 9. Po3poOka TeXHIYHOTO 3aBAaHHs Ha mpoekTyBanus MicroGrid. 2
18. | JlTaboparopna po6ora 6. IlpoektyBanus Ta cumyssiis MicroGrid B crerianizoBaHOMY 4
mporpamMHoMmy 3abesnedenti (4. 1).
19. | [Ipakruuna po6ora 10. OnTumizamis napamerpiB MicroGrid 3a nomoMorow MmporpaMHUX 4
3aco0iB.
20. | Jlaboparopua poGora 7. IlpoektyBanus Ta cumyisiis MicroGrid B crerianizoBaHoMy 4
porpamMHoMy 3abe3nedenHi (4. 2).
21. | [Ipaktuuna pobota 11. Po3paxyHok ekoHOMiYHMX TTOKa3HUKIB MicroGrid mpoekry. 4
22. | Jlaboparopna po6ora 8. TexHiko-ekoHoMiuHHi aHaiti3 MicroGrid mpoekry. 6
23. | [Ipaktuuna po6oTa 12. AHaii3 HOpMAaTUBHO-IIPABOBHX BUMOT J10 BipoBakeHHs MicroGrid. 4
5. Temu camocTiitHOI po60TH
Ne Kinpkicth
Hasga remn
3/l rOJINH
OmnpairroBadHs HOpMaTuBHOI 6a3u mo10 MicroGrid. Anai3 cBiToBOro 6
JIOCB11y BIIPOBAKCHHSI.
['muboke BuBueHHS KoHKpeTHUX TuMiB BJIE Ta iX 3acTocyBaHHS B yMOBax 8
YkpaiHu.
JleransHUM OTJISA HOBITHIX TEXHOJIOT1H HAKOITUYCHHS SHEPTii. 6
BuBuenns ¢ynkiiii Ta tTunis Smart Grid KOMIIOHEHTIB, MiKPOITPOIIECOPHi 8
MIPUCTPOI.
AHaJii3 HOpMaTUBHUX BUMOT JI0 CHHXPOHI3allil Ta IepEeMUKaHHS PEXXHUMIB. 6
Orusin cyyacHux SCADA-cuctem ta koHTposnepis mist MicroGrid. 9
BuBueHHsI cTaHaapTiB SKOCTI enekTpudHoi eHeprii (Hamp., EN 50160). 6
AHai3 cydacHUX cXeM pesieriHoro 3axucty s MicroGrid. 8
JleTanbHe BUBYEHHS METOIMKH MMPOEKTYBAHHS ONTUMAIIBHUX KOH(ITyparliit 6
MicroGrid.
[Tornubnene BUBUEHHS (YHKIIIOHATY OJJHOTO 3 MPOTPAMHUX KOMILJIEKCIB JUIS 6
MO/IETTFOBaHHS.
Amnani3 ycninHuxX npukiaiis 6i3Hec-monaeneit MicroGrid B pi3HuX KpaiHax. 6
CamocTiifHUI aHalli3 aKTyaJIbHOTO 3aKOHOMaBCTBa YKpainu ta €C moo 15

posnoaineHoi rewepartii Ta MicroGrid.

6. Metoam Ta 3ac00M JiarHOCTUKY Pe3yJIbTATIB HABYAHHS:
J71s1 OLIHIOBAaHHSA PiBHS TOCSTHEHHS MPOrPaMHUX PE3yJIbTaTiB HAaBYaHHS Ta

(bopMyBaHHS KOMIIETEHTHOCTEH 37100yBadiB BUIIOI OCBITH 3 Aucuuiutiag "MicroGrid
CUCTEMU TEPUTOPIATHHUX TPOMaJ" BUKOPUCTOBYIOTHCSI HACTYITHI METOH Ta 3aCO0U

IIarHOCTUKH:

YcHe 200 nucbMoOBe ONMTYBAHHS: 3ACTOCOBYETHCS /JIs IEPEBIPKU 3aCBOEHHS
TEOPETUYHOTO MaTepiaiy JIeKLii, OCHOBHUX MOHSTH Ta BU3HAYECHb, PO3YMIHHS

npuHIUIiB GyHKIioHyBaHHS MicroGrid cucteM Ta iX KOMIIOHEHTIB.
CuiBoecina: BukopuctoByeTbes uist OB TTMOOKOT MTEPEBIPKU PO3YMIHHS

KOMIUJIEKCHUX MUTaHb, BMIHHS aHAJI13yBaTH MPOOJIEeMU, OOTPYHTOBYBATH CBOIO JYMKY Ta

BI/IITIOB1IAaTH HA JOJATKOB1 HUTAHHA.




- TectyBanHsi: 3aCTOCOBYETHCS JIJIs1 ONEPATUBHOTO KOHTPOJIIO 3HAHB 3 OKPEMHUX TeM a00
3MICTOBUX MOZYJIB, OLIHKH PiBHS 3aCBOEHHS TEPMIHOJIOTII Ta (PaKTiB, @ TAKOXK JJIs
NepPEeBIPKU 3/IaTHOCTI 3aCTOCOBYBATH 0a30B1 3HAHHSI.

~  3axmcT JJa0OpPaTOPHUX/IPAKTHYHHUX, PO3PAXYHKOBHX/TPAapivYHUX POOIT, MPOEKTIB:
€ KNOYOBUM METOA0M OLLiHIOBaHHA MPAaKTUYHUX HABUYOK, BKIHOYAKOUN:

~  BwminnHs npoBoANTH pO3paxyHKH Ta MOJICITIOBAHHSI.

~ 34aTHICTb aHAI3yBaTH OTPUMaHI1 1aHi Ta pOOUTH BUCHOBKH.

- HaBuuku po6GoTH 31 crieniagi3oBaHUM ITPOTPAMHHUM 3a0€31EUEHHSM.

~  YMIHHS IPOEKTYBATH Ta OOIPYHTOBYBATH 1HKEHEPHI PILIICHHS.

~ 31aTHICTb MPE3CHTYBATH PE3yJIbTAaTH CBOET pOOOTH Ta BiMIOBIIATH HA 3aITUTAHHSI.

- Ilipinrose OLiHIOBaHHS, CAMOOUIHIOBAHHSA: 3aNIPOBAIKY€EThCS 111 PO3BUTKY Y
CTYZICHTIB HABUYOK KPUTUYHOTO aHaJII3y BIACHOI pOOOTH Ta pOOIT OJHOTPYITHUKIB,
00'€eKTUBHOTO OIIIHIOBaHHS, caMopedIeKcli Ta MiBUIIEHHS B1/IMOBIIaILHOCTI 32
pe3yNbTaTH HABYAHHS.

7. MeToau HABYAHHSI (6uOpamu HeoOXiOHe U 0ONOBHUMU):

— Jlekuii (TpaauLiitHUi MeTOA AJ1 IEpeiadl TEOPETUUHOTO MaTeplay).

— TlpakTudHi 3aHATTS (7151 3aKPIMUICHHS TEOPETHYHUX 3HAHB Ta PO3BUTKY HABHYOK
pPO3B'sI3aHHS 3a/1a4).

— Jlaboparopni pobotu (1151 HAOYTTSA MPAKTUUHUX HABUYOK pOOOTH 3 00JIaITHAHHSM Ta
IPOrpaMHUM 320€3MEUCHHSM).

— MeToJ NPAKTHKO-0PiEHTOBAHOT0 HABYAHHS (aKIIEHT HA 3aCTOCYBaHHI 3HAHB Y
peaTbHUX CUTYAIISIX ).

— Keiic-meTon (aHaii3 kKoHKpeTHHX mpukiaaaie MicroGrid cucrem).

— MeToa NPOEKTHOTO HABYAHHS (PO3pOo0Ka CTyieHTaMK BiiacHuX mpoekTiB MicroGrid).

— MeToa HAaBUYAHHS Yepe3 T0CiIKeHHsI (CaMOCTIMHUI MOITYK Ta aHati3 iHdopmarlii
CTYJIEHTaMH).

— MeToa HaBYATBLHUX JUCKYCili Ta 1e6aTiB (0OroBOpEeHHS MPOOJIEMHUX MTUTAHb Ta
PI3HUX TOUYOK 30pY).

— MeToa KoMaHIHOI pOOOTH, MO3KOBOI0 IITYPMY (J1J1s1 TeHEepaIlii i1ei Ta po3B'sa3aHHs
CKJIQHUX 3a/1a4).

— BukopucTtaHHa MyTbTUMEIIHHUX TIPE3CHTALIN, BileoMaTepiaiiB, OHIAWH-PECYPCIB.

— CawmocrTiitHa poOoTa CTyAeHTIB (ONpalfOBaHHs JITEpaTypH, MIATOTOBKA /10 3aHATD,
BUKOHAHHS 1HAWBIIyaIbHUX 3aBIaHb).

8. OuiHBaHHA pe3yJbTATIB HABYAHHS.
OuiHtoBaHHsI 3HaHb 3/100yBaya BHINOI OCBITH BigOyBaeThcs 3a 100-0anbHOIO MIKAIOHO 1
MEPEBOJIUTHCS B HALIOHAJIBHY OIIHKY 3T1AHO YUHHOTO «Il0JI0KEHHS MPO €K3aMEHH Ta 3aJ1KH Y
HYBill Ykpainn»
8.1. Po3noxaij 6ajiB 3a BHIaMH HABYAJIbLHOI JilILHOCTI



Bun naByajabHoi gisyibHOCTI Pe3ynbTaTn HAaBYaHHA OuinroBanus
Moayis 1. OcaoBu MicroGrid cucrem ta ix kommonerTn (Makc. 20 GatiB)

VYyacTe y JUCKYCISIX Ha JIEKIIsIX (3a IIPH7, ITPH33 2
HAsSIBHOCTI OI[IHIOBaHHS)
Jlaboparopna po6ota 1. JlocimkeHHs IIPH7, ITPH33 3
xapaktepucTuk consunux OEIL
[Ipaktuyna pobota 1. AHami3 CTpykTypH IMPH7, TIPH33 2
ta apxitekrypu MicroGrid cucrem.
Jlaboparopna po6ora 2. JlocnimkeHHs ITPH7, ITPH33 3
pexumiB podotu akymynsaropaux CHE.
[IpakTuuna po6ota 2. Po3paxyHok IIPH7, ITPH33 2
norenmiany BJE s MicroGrid.
Jlaboparopna po6ora 3. bananc IMPH13, [IPH17, ITPH33 4
MOTY>KHOCTI B aBToHOMHi# MicroGrid.
[IpakTuuna po6ora 3. Bubip ta IIPH7, ITPH33 2
po3paxyHok napametrpis CHE.
Camocriitna po6ota 3a moaynem 1 ITPH7, ITPH33 2
(KOHTpOJIBbHI IUTAHH)
Bceboro 3a Mogynewm 1 20

Monayab 2. @yHknionyBanHus ta kepyBanis MicroGrid (Make. 20 6aJiB)

Y4acTh y JUCKYCIsSIX Ha JISKIIsIX (32 IMPH13, ITPH33 2
HAsIBHOCTI OI[IHFOBAHHS)
[TpakTruna pobota 5. PozpaxyHok IIPH13, ITPH33 3
pexxumiB pobotu MicroGrid Ta
MepPEeXiTHUX MPOLIECIB.
JlaGopatopHa po6oTta 4. MozentoBaHHs ITPH13, ITPH17, ITPH33 4
nepexiaaux npouecis MicroGrid.
[TpakTryna poboTa 6. AHaii3 Ta BUOIp IIPH13, ITPH33 3
cucteM kepyBanHs it MicroGrid.
JlaGopatopHa poboTta 5. AHai3 IIPH17, ITPH33 4
MOKA3HUKIB SIKOCTI €JIeKTPUYHOI €HEeprii.
[Ipaktryna pobota 7. Meronu ITPH17, ITPH33 2
MOKPAIIEHHS IKOCT1 eIeKTPUYHOT
eHeprii.
CamocriitHa po0OoTa 3a MoIynieM 2 IMPH13, [TPH17, ITPH33 2
(anami3 keiiciB, MATOTOBKA)
Bceboro 3a Monymnem 2 20
Moayas 3. [IpoextyBanns Ta ontumizanist MicroGrid (Maxke. 30 6aJiB)
VYyacTh y TUCKYCisIX Ha JIEKIISX (3a ITPH7, ITPH33 3
HAsIBHOCTI OI[IHIOBAaHHSI)
[Tpaktruna po6ota 9. Pozpobka IIPH7, ITPH33 5
TEXHIYHOT'0 3aBJJaHHS Ha TPOEKTYBAHHS
MicroGrid.
JlaGopatopna po6oTa 6. IIpoexTyBaHHS ITPH13, ITPH33 6
ta cumyJsiis MicroGrid B I13 (u. 1).
[Ipaxktnyna po6ota 10. Ontumizaris IMPH13, ITPH33 5)
napametpis MicroGrid B I13.
JlaGopatopna po6orta 7. [IpoexTyBaHHS ITPH13, ITPH33 6
ta cumyJsiis MicroGrid B I13 (4. 2).
[Tpaktryna po6ota 11. PozpaxyHok ITPH7 3

€KOHOMIUHUX Moka3zHukis MicroGrid.




Bun naByajabHoi gisyibHOCTI Pe3ynbTaTn HAaBYaHHA OuinroBanus
JlabopaTopna pobota 8. TexHiko- IPH7, ITPH33 5)
exoHoMiunuit anaiiz MicroGrid mpoekry.
CamocriitHa po6oTa 3a Mozynem 3 IIPH7, ITPH33 2
(tocHiIKeHHs, MiIrOTOBKA 3BITY)
Bcboro 3a Mogynem 3 30
Haguaabha po0orta Cyma 0auiB 3a BciMa MoOAyJIsIMH 70
Ex3amen/3aik 30
Bceworo 3a kypce (HaBuanbHa pobora + ex3amen) < 100 ‘ 100

8.2. Illkaja ouniHIOBaHHS 3HAHb 3/100yBa4ya BUIIOI OCBITH

N . . O1iHKa 3a HaI[lOHAIBEHO0 CUCTEMOIO
PefiTuHr 3100yBaya BUIOI OCBITH, Oau )
(ex3aMeHH/3aTiKH)
90-100 BIAMIHHO
74-89 noope
60-73 3aI0BUILHO
0-59 HE3aI0BIILHO

8.3. IMoJuiTuka ouiHIOBAHHSA

e Cmyodenmu 30008'3ani Oompumysamucsi 6CMAHOBIEHUX MEPMIHIE 30aui
NPAKMUYHUX, 1aOOPAMOPHUX POOIM ma camMoCmitiHux 3a80anb. Pobomu, nodani
nicisi  GU3HA4eHo20  OednauHy 06e3  NOBAXNCHUX  NPUYUH  (HANPUKIAo,
OOKYMEHMAIbHO NiOMEepodceHoi Xeopoobu, yuacmi y 3axo0ax NOKpAuyouuUx
imioone HYDBIll), oyinoromocs Ha Hudcuy oyiHky (0o minyce 25% 6i0

ITosiTuka mono MAKCUManbHo20 0any 3a KOJMCHUU 6ud pobim, AKWO iHue He 00YMOBIeHO
AeAJaiHIB Ta suKaoaiem).
nepecKJIAaHHS o [lepecknadanms He3apaxo8anux 1a00paAmopHUX/NPAKMUYHUX 3AHAMb MONACTIUGE

Y 6CMAHOGNEHT 8UKIA0aYeM MEPMIHU TUUe 34 HAAEHOCMI NOBAMICHUX NPUUUH,
o niomeepodtceni OOKYMEeHMAIbHO (HANpukiao, JiKaApHAHUL TUCM, NOCUIAHHS
Ha y4acmov 8 2poMaocbKux 3axoodax). llopsdox ma ymosu nepeckiadaHus
suznauaromvcs 32i0no 3 Ilonoocennsim npo exzamenu ma 3aniku y HYBIll
Ykpainu.

— bByde-aki npossu  akademiyHoi  HedobpovecHocmi  (cmucysaHHsA,  naaziam,
BUKOPUCMQAHHSA HECAHKUIOHOBAHUX Oxcepesa [Hpopmauyii ni0 4ac KOHMPOsbHUX
3axo00is, ¢hanvcugikayisa 0aHux y 3eimax 3 anabopamopHux pobim moujo) cysopo
3060pOHeHI.

— Pobomu (38imu npakmuyHux, nabopamopHux, 3 CPC), wo micmame HEKOpPeKmHi

MoiTHKa Mmoo mekxkcmosi 3ano3u4eHHs 6e3 HanexHo20 YumysaHHA adbo Marmb 03HAKU MOBHO20

aKazeMigHol nagziamy, He 3apaxo8yrOMuCA | MidAA2a10Mb MOBMOPHO20 B8UKOHAHHA. Y 8unadky

100poYecHOCTi 108MOPHO20 BUABAEHHA Madziamy cmydeHm Moxe 6ymu esidcmopoHeHuli 8i0
100as16WO020 NPOXOOHEHHA KypCy 3 8i0N08IOHUMU HACAIOKAMU.

—  BukropucmaHHA MobinbHUX Oesalicie ma iHWUX enekmpoHHUX npucmpois nid 4yac
KOHMPpOosbHUX pobim ma eKk3ameHie 00380/14EMbCA 3a YMOBU iX BUKOPUCMAHHA 0114
docmyny 0o ogiyiliHux Has4yanbHUX Mamepianie, AKWoO ye nepedbayeHo ymosamu
KOHMposio.

—  BidsidysaHHsA neKyiliHux, NPaKmMu4yHUX ma 1a60pamopHUX 3aHAMb € 0608'93K0BUM
0719 3ACB0EHHA Mamepiany ma GKMUBHOI yyacmi 8 Ha84YasbHOMY MPOYECi, U0 €
8aMHIUBOKO CKAAO0BOIO hOPMYBAHHA KoMemeHmMHocmeli iH¥eHepa-eHep2emuka.

IMojgiTnka moao
Bi/IBiTyBaHHS




— Y eunadky nponycKy 3aHAMb 3 O0O6°€EKMUBHUX Mpu4YuH (Hanpukaad, xsopoba,
niomeepoxeHa AIKAPHAHUM, y4acme Yy HAyKOB8UX, CIopmugHuUX abo iHwux 3axodax,
M08’A3aHUX 3 HABYAHHAM ma/abo ogiuiliHoto disnbHicMIo yHisepcumemy), cmydeHm
MQE rosidomMumu 8uUKa1a0a4a ma oupekmopam. 3a Mo0200HEeHHAM 3 8UKAadayem ma
oupekmopom HHI Has4yaHHA Moxce 8i0bysamuck iHOUBIOYanbHO, 8 MOMY Yucsai 3
BUKOPUCMAHHAM OUCMAHUilIHUX mexHoaoR2il, 3 niomeepoOXeHHAM 30CB0EHHS
nponyuweHo20 mamepiany.

1. HaBuaibHoO-MeTOANYHE 3a0e3MeYeHHS:
- ENeKTPOHHUW HaBUAJIbHUM KypC HaBYaIbHOI AMCUMIUIIHM (HAa HABYAJIBHOMY
nopTai HVYBill VYkpainu eLearn -

https://elearn.nubip.edu.ua/course/view.php?id=5517 ;

1. Handbook on Microgrids for Power Quality and Connectivity (ADB)
beskomroBauit PDF — mpakTUYHU OTJIsIT apXITEKTYp 1 3a0€3MeUeHHs IKOCTI y
MikpoMmepexax Web.nit.ac.ir+3pes-
psrc.org+3pnnl.gov+3docs.nrel.gov+15adb.org+15academia.edu+15
3aBanTtaxxutu PDF

2. Microgrid Conceptual Design Guidebook (Sandia National Labs, 2022)
be3komToBHUI 1HCTPYKTUBHUN JOKYMEHT JIJIsl TPOEKTYBAHHS, INIAHYBAHHS,
MOHITOpUHTY Mikpomepesk adb.orgsandia.gov
3aBanTaxxutu PDF

9. PexomMeHoBaHi qxepeia iHpopmaii
OcHoBHa JiTepaTypa:

1. Mahmoud, M. S. Chapter 1 - Microgrid Control Problems and Related Issues. Microgrid
/ M. S. Mahmoud (Ed.). Butterworth-Heinemann, 2017. P. 1-42. DOI: 10.1016/B978-0-
08-1017/53-1.00001-2.

o Amnotamisa: O3HalloMJICHHS 3 OCHOBHHUMH KOMIIOHEHTaMH MIKPOMEPEK,
MPUHIMIIAMU X eKCIUTyaTallli Ta KIIOYOBUMU TMpoOJieMaMH KepyBaHHS, IO
BUHHUKAIOTh Y TAKUX CUCTEMaX.

2. Mehrizi-Sani, A. Chapter 2 - Distributed Control Techniques in Microgrids. Microgrid /
M. S. Mahmoud (Ed.). Butterworth-Heinemann, 2017. P. 43-62. DOI: 10.1016/B978-0-
08-101753-1.00002-4.

o AHOTaIia: Po3rasgaioTbess METOU PO3MOIIJICHOTO KEPYBAHHS B MIKpOMEPEKaX,
BKJIFOUAIOYM KOHUEMNIIi 1€papXiYHOTO Ta JpOI-KepyBaHHS, pOJib CHIIOBOT
€JICKTPOHIKH Ta MYJIbTHATCHTHUX CUCTEM.

3. Peyghami, S., Mokhtari, H., Blaabjerg, F. Chapter 3 - Hierarchical Power Sharing Control
in DC Microgrids. Microgrid / M. S. Mahmoud (Ed.). Butterworth-Heinemann, 2017. P.
63-100. DOI: 10.1016/B978-0-08-101753-1.00003-6.

o AHOTaIsA: 30cepeHKEHO Ha 1€epapXiyHOMY KepyBaHHI PO3MOJIIJIOM MOTY>KHOCTI B
MIKpOMEpeXKax TOCTIHHOTO CTPyMy, [€TadbHO PO3TIIANAI0YN TIEPBUHHUMH,
BTOPUHHUI Ta TPETUHHUHN PIBHI KEPYBaHHS, a TAKOX aBTOHOMHI CHCTEMH.



https://elearn.nubip.edu.ua/course/view.php?id=5517
https://pes-psrc.org/kb/report/114.pdf?utm_source=chatgpt.com
https://pes-psrc.org/kb/report/114.pdf?utm_source=chatgpt.com
https://pes-psrc.org/kb/report/114.pdf?utm_source=chatgpt.com
https://pes-psrc.org/kb/report/114.pdf?utm_source=chatgpt.com
https://www.adb.org/sites/default/files/institutional-document/623446/handbook-microgrids-power-quality-connectivity.pdf
https://www.adb.org/sites/default/files/institutional-document/623446/handbook-microgrids-power-quality-connectivity.pdf?utm_source=chatgpt.com
https://www.adb.org/sites/default/files/institutional-document/623446/handbook-microgrids-power-quality-connectivity.pdf?utm_source=chatgpt.com
https://www.sandia.gov/app/uploads/sites/273/2022/05/ETI_SNL_Microgrid_Guidebook_2022_SAND2022-4842-R_FINAL.pdf
https://www.sciencedirect.com/science/article/pii/B9780081017531000012
https://www.sciencedirect.com/science/article/pii/B9780081017531000012
https://www.sciencedirect.com/science/article/pii/B9780081017531000012
https://www.sciencedirect.com/science/article/pii/B9780081017531000024
https://www.sciencedirect.com/science/article/pii/B9780081017531000024
https://www.sciencedirect.com/science/article/pii/B9780081017531000024
https://www.sciencedirect.com/science/article/pii/B9780081017531000036

. Tenti, P., Caldognetto, T. Chapter 4 - Master/Slave Power-Based Control of Low-Voltage
Microgrids. Microgrid / M. S. Mahmoud (Ed.). Butterworth-Heinemann, 2017. P. 101-
135. DOI: 10.1016/B978-0-08-101753-1.00004-8.

o Amnortamia: JlocmipKyeTbcsi KepyBaHHA MIKpOMEpPEKaMU HHU3bKOI HAmpyrd 3a
MIPUHITUTIOM "MaicTep-ciia", BKIIOYaoUn PO3MOAUICHI €HEPreTUYHI Pecypeu Ta
IIUTFO3HM €HEPT1i.

. Abouheaf, M. ., Mahmoud, M. S. Chapter 5 - Online Adaptive Learning Control
Schemes for Microgrids. Microgrid / M. S. Mahmoud (Ed.). Butterworth-Heinemann,
2017. P. 137-171. DOI: 10.1016/B978-0-08-101753-1.00005-X.

o Amnorauia: [lpucBaueHo aganTHBHUM CXe€MaM KepyBaHHS MIKpOMeEpexkXaMmH B
pe)KI/IMi pcajibHOIr0 4acCy, BHKOPUCTOBYIOUHM MCTOJW MAIIMHHOTO HABYAHHA Ta
KOOIICPATUBHOI'O KCPyBaHHA, 30KpcMa JUJIA ABTOHOMHHUX CUCTEM 3
(GOTOCTEKTPUIHIMH CIICMEHTAMH.

. Syed, A. H., Abido, M. A. Chapter 6 - An Optimization Approach to Design Robust
Controller for VVoltage Source Inverters. Microgrid / M. S. Mahmoud (Ed.). Butterworth-
Heinemann, 2017. P. 173-201. DOI: 10.1016/B978-0-08-101753-1.00006-1.

o Amnotarmisa: Po3rmsmaeTbcs ONTUMI3ALIMHUN MIAXIA A0 PO3POOKH  CTIMKHUX
KOHTPOJIEPIB /JIsi IHBEPTOPIB HAIIPYTH, 1[0 BUKOPUCTOBYIOTHCS B MIKPOMEPEKAX,
K Y MEPEKEBOMY, TaK 1 B aBTOHOMHOMY pEKUMax.

. Li, D., Chiu, W.-Y., Sun, H. Chapter 7 - Demand Side Management in Microgrid Control
Systems. Microgrid / M. S. Mahmoud (Ed.). Butterworth-Heinemann, 2017. P. 203-230.
DOI: 10.1016/B978-0-08-101753-1.00007-3.

o AHoTauia: JocaKyoTbess MeTonu KepyBaHHS crokuBaHHsAM (Demand Side
Management) B cucTteMax KepyBaHHS MIKpOMEpEXaMmH, BKIIOYAIOUM MPHUKIAIN
JUTS SKUTJIOBUX OyiBEJIb 3 BITHOBIIFOBAHUMHU JKEPEJIAMU €HEPT1i.

. Dagdougui, H., Ouammi, A., Sacile, R. Chapter 8 - Towards a Concept of Cooperating
Power Network for Energy Management and Control of Microgrids. Microgrid / M. S.
Mahmoud (Ed.). Butterworth-Heinemann, 2017. P. 231-262. DOI: 10.1016/B978-0-08-
101753-1.00008-5.

o Amnoraris: [IpeacraBieHO KOHIICTINIIO CITIBIPAIIOIOYNX CHEPreTUUHUX MEPEXK JIJIs
e(eKTUBHOTO KEpyBaHHS Ta KOHTPOJIIO €HEPrii B MiKpoMepekax, 3 OKycoM Ha
MOJICJIbHO-TIPOTHO3HOMY KEepYBaHHI.

. Dragicevi¢, T., Blaabjerg, F. Chapter 9 - Power Electronics for Microgrids: Concepts and
Future Trends. Microgrid / M. S. Mahmoud (Ed.). Butterworth-Heinemann, 2017. P.
263-279. DOI: 10.1016/B978-0-08-101753-1.00009-7.

o AmHotanmiga: OnucaHi KOHUENIli Ta MaiOyTHI TEHJEHLIi pPO3BUTKY CHJIOBOI
€JIEKTPOHIKH, III0 3aCTOCOBYETHCS B MIKpOMEpEXaX, BKIIOYAIOYM 1l€papXiduHe
KEepyBaHHS MOTYKHICTIO Ta IPOT-KEPYBaHHS.

10.Shahbazi, M., Khorsandi, A. Chapter 10 - Power Electronic Converters in Microgrid

Applications. Microgrid / M. S. Mahmoud (Ed.). Butterworth-Heinemann, 2017. P. 281
309. DOI: 10.1016/B978-0-08-101753-1.00010-3.
o AHOTaIsA: AHATI3YIOTHCS Pi3HI TUIIHM CUJIOBHUX E€JICKTPOHHUX MEPETBOPIOBAYIB Ta
iX 3aCTOCyBaHHS B MIKpOMEpEXKax, a TAKOK METOJIU X KePYBaHHS.

11. Angjelichinoski, M., Stefanovic, C., Popovski, P., Blaabjerg, F. Chapter 11 - Power Talk:

Communication in a DC Microgrid Through Modulation of the Power Electronics


https://www.sciencedirect.com/science/article/pii/B9780081017531000048
https://www.sciencedirect.com/science/article/pii/B978008101753100005X
https://www.sciencedirect.com/science/article/pii/B9780081017531000061
https://www.sciencedirect.com/science/article/pii/B9780081017531000073
https://www.sciencedirect.com/science/article/pii/B9780081017531000085
https://www.sciencedirect.com/science/article/pii/B9780081017531000085
https://www.sciencedirect.com/science/article/pii/B9780081017531000085
https://www.sciencedirect.com/science/article/pii/B9780081017531000097
https://www.sciencedirect.com/science/article/pii/B9780081017531000103

Components. Microgrid / M. S. Mahmoud (Ed.). Butterworth-Heinemann, 2017. P. 311—
340. DOI: 10.1016/B978-0-08-101753-1.00011-5.
o Amnorauia: PosrmsnaioTbes MeTonM KOMYHIKAIll B MIKpOMEpeKax MOCTIHHOTO
CTPYMY 32 JOTIOMOT'OI0 MOJIYJISIIIIT CUJIOBUX €JIEKTPOHHUX KOMIIOHEHTIB, 30KpEMa,
JUTSI 1EpApPXIYHOTO Ta APOM-KEPyBaHHSI.
12.Mahmoud, M. S., Alyazidi, N. M. Chapter 12 - Pilot-Scale Implementation of
Coordinated Control for Autonomous Microgrids. Microgrid / M. S. Mahmoud (Ed.).
Butterworth-Heinemann, 2017. P. 341-367. DOI: 10.1016/B978-0-08-101753-1.00012-
7.
o Amnoraniga: OnuCyeThCs MUIOTHA peaji3allis CKOOPIWHOBAHOTO KEPYBaHHS IS
aBTOHOMHUX MIKpPOMEPEK, BKIIOYAIOUH JBOXYPOBHEBI CUCTEMH KEpyBaHHSI.
JlonomixkHa JiTepaTypa Ta iHuIi JKepeJa:
1. Microgrid. Index /M. S. Mahmoud (Ed.). Butterworth-Heinemann, 2017. P. 369-377.
DOI: 10.1016/B978-0-08-101753-1.09988-5.
o AHoTaia: AndaBiTHUN TOKaXYUK TEPMIHIB Ta MOHATH, 1110 BUKOPUCTOBYIOTHCS B
kHU31 "Microgrid".



https://www.sciencedirect.com/science/article/pii/B9780081017531000115
https://www.sciencedirect.com/science/article/pii/B9780081017531000127
https://www.sciencedirect.com/science/article/pii/B9780081017531000127
https://www.sciencedirect.com/science/article/pii/B9780081017531099885

