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POBOYA ITPOI'PAMA
HABYAJILHOI JUCHUILJITHU

VYrpaBiiHHS HAAIMHICTIO Ta eHEPTOe(HEKTUBHICTIO EIEKTPUYHUX MEPEK

["any3b 3Hanb 14 EnextpuyHa iHKeHepis

CrneuianbHicTh 141 EnexkrpoeHepreTuka, eIeKTPOTEXHIKA Ta €JIEKTPOMEXaHIKa
OcgitHs nporpama EnexTpoeHepreTuka, eIeKTPOTEXHIKA Ta €JIEKTPOMEXaHIKa
HaBuanbHO-HAyKOBHI IHCTUTYT €HEPIETHKH, aBTOMATHKHU 1 eHEPro30epeskeHHs
Po3po6Huku: noreHT Kadeapu iHKeHepii eHeprocucTeM , K.T.H., goneHT [TaBinenko B.M.

Kuis — 2026 p.



Onuc HaBYAJbHOI TUCUMILTIHU_« Ynpaeninua nadiinicmi ma enepoedexmugHicniio

CIACKMPUUHUX MEPEINHC)

Jucyunnina "VYnpaeninna naoiunicmio ma eHepeoeg)ekmusHicmio enekmpudHux mepexc”
suxknadacmscsi macicmpam cneyianbnocmi "Enexmpoenepeemuxa, enekmpomexmika ma
enekmpomexanika’. Bowa naoae enuboki 3maHHs ma NPpaKmMuyHi HABUYKU, HEOOXIOHI O/
eheKmueHo20 OYHKYIOHYBAHHS CYUACHUX eeKMPUYHUX CUCTIEM.

Kypc oxonnioe ochoeu naditinocmi ma enepzoegpekmuenocmi, memoou auanizy ma
PO3PAxXyHKy NOKA3HUKIE OJisi eleMeHmie i CKIAOHUX enekmpudnux mepedxc. Cmyoenmu
BUBYAMUMYMb NPUHUHU 8IOMO8, OUIHKY PUSUKIB, 4 MAKONC CYUACHI NiOX00U 00 OiaZHOCMUKU
ma MoHimopunzy cmany ob6aaouanua. Ocobiuea yeaea npudilEMbCa CMpameiim
MEXHIYHO20 00CY208Y6AHHA MA PEMOHNLY, BKIIOYAIOYUU HAOIUHICHO-0PIEHMOBAHI NIOXOOU.
Ynpaeniunsa enepzoeghexmugnicmio posensioacmocs uepes Npusmy auanizy ma MIiHIMIzayii
empam  eHepeii, onmumizayii  pexcumie  pobomu  mepexc Mma  BNPOBAOIHCEHHS
eHepeoehekmueno2o obaaouanus. Badkcnueoio ckiadosolo € 6uueHHs IHMeNeKmyaabHux
enekmpuunux mepexc (Smart Grid), yugpposizauii ma numansv Kidepoesnexku six negio'cmuux
eleMeHmie ni08UWeH s HAOTUHOCMI Ma eheKmuHOCI.

I'any3b 3HaHb, crieniaIbHICTh, OCBITHSI IPOrpamMa, OCBIiTHIN CTyNiHb

OcCBiTHI# CTYyIiHB mazicmp

CreniajbHICTb Enexmpuuna injcenepia

OcBiTHs porpama Enexmpoenepzemuxa, enekmpomexuika ma

C1eKMPOMEXaHiKa

XapakTepucTHKA HABYAJIbHOT THCIUILTIHI

Bun BUOiIpKOBa

3aranbpHa KiIbKICTh TOJIUH 120

Kinekicts kpeauris ECTS 4

KinbkicTh 3MiCTOBUX MOJYJIiB 3

KypcoBuii npoext (pobota) —

dopma KOHTPOITIO eK3amen

IToxka3HUKH HABYAIBLHOI AUCHMILIIHI
AJIs1 IeHHO1 Ta 32049HOI ¢opM 3100yTTS BHILOI OCBITH

dopma 3100yTTs BUIIIOI OCBITH

JAeHHA 32049Ha
Kypc (pik miaroToBku) 2
Cemectp 3
Jlexiiini 3aHATTS 10 2o00.
[TpakTH4Hi, CEeMiHapChKi 3aHATTA 200.
JlaGopaTopHi 3aHATTS 20  200.
CamocriitHa po6oTa 90 200.
KinpkicTh THXKHEBUX ayAUTOPHUX TOJIUH 3 200.
115 IeHHO1 (popMu 3100y TTS BUIIO]
OCBITH




1. Meta, KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJIbTATH HABYAJIbHOI AN CUMILIIHA

MeToro TUCIUILIIHY € (POopMyBaHHS Y CTYACHTIB 3AaTHOCTI PO3POOJISITH Ta BIPOBAKYBATH
3aXO0/M IS TT1JIBUIIICHHS HAJIHHOCT1, €eHeproe)eKTUBHOCTI Ta OE3MEKH SICKTPUIHUX MEPEIK, a
TaKOXX AHAJII3yBaTH MPOLECH 1 PEKOHCTPYIOBATH iCHYI0Yi CHCTEMHM BiNOBIIHO 10 CY9aCHUX
BUMOT Ta 1HHOBAIIIHHUX PIIICHB.

Habdoymmsa komnemenmmuocmeii:

InTerpanbua komnerenTHicTh (IK): 3gaTHICTS pO3B’sI3yBaTH CKIIaHI TPOOIEMU 1 331241 T
gac npodeciiHoi Ta HAyKOBOI JISJILHOCTI y Tajdy3l €JIEeKTPOSHEPIeTUKH, €eKTPOTEXHIKH Ta
eJIEKTpOMEXaHIKu a0o0 y IpoIieci HaBUaHHs, 10 TMepeadavae MpoBEaACHHS AOCIIKEeHb Ta/abo
3M1MCHEHHSI IHHOBAIIIM Ta XapaKTEePU3YEThCSI HEBU3HAYEHICTIO YMOB 1 BUMOT.

3araabni komnerenTHocTi (3K):

3K4. 31aTHICTh 3aCTOCOBYBATH 3HAHHA Y MPAKTUYHUX CUTYAIlISIX.

3K8. 31aTHICTh BUSABIIATH Ta OL[IHIOBATH PU3HKHU.

CneuianbHi (paxoi) komnerenTHocTi (CK):

CK4. 3patHicTh po3poOisiTM Ta BHOPOBAHKYBATH 3aXOIM 3 MIABUIICHHS HAIIAHOCTI,
e(exTUBHOCTI Ta O€3IMeKu NpU NPOCKTYBaHHI Ta EKCIUTyaTalli oOJagHaHHA Ta OO0 €KTIB
€JIEKTPOEHEPTeTUKH, EIEKTPOTEXHIKU Ta €JIEKTPOMEXaHIKH.

CK11. 3paTHICTh OIIHIOBAaTH MOKAa3HUKH HAAIMHOCTI Ta €(EeKTUBHOCTI (PYyHKIIOHYBaHHS
CJIEKTPOCHEPTETUUHUX, CIEKTPOTEXHIYHUX Ta €JIEKTPOMEXaHIYHUX 00'€KTIB Ta CUCTEM.
Ilpozpamni pesynomamu nasuanns (ILPH):

IIPHI1. 3Hnaxooumu eapianmu nioSuweHHs eHepeoepexmueHocmi ma  HAOilHOCMI
e/leKMPOEHEeP2eMUYH020, eNeKMPOMEXHIYUHO20 Ma eleKMPOMEXAHIYHO20 O0ONAOHAHHA U
BIONOBIOHUX KOMNJIEKCIB I CUCTEM.

IIPH4. Oxpecnrosamu nian 3axo0ié 3 NiOGUWEHHS HAOIUHOCMI, Oe3nexku excniyamayii ma
NPOOOBIICEHHS  pecypcy  eleKmpOeHepeemuyHo20,  eleKMpPOMexHiyHo20 ma  eneKmpo-
MEeXaHiuH020 001A0HAHHS | 8I0NOBIOHUX KOMNJIEKCIB [ CUCTEM.

IIPHS. Ananizyeamu npoyecu 6 e1eKMpOeHepeemudHoM)y, eleKmMpPOmeXHiuHoOM)Y mda
eNeKMPOMEXAHIYHOMY 0ONAOHAHHI | 6IONOBIOHUX KOMNIEKCAX I cUcCmemax.

IIPHG6. Pexoncmpyrosamu ICHYIOUI eleKmpuyni mepedci, cmaHyii ma niocmauyii,
eNeKMPOMEXHIYHI [ eIeKMPOMEXAHIYHI KOMNIJIEKCU MA CUCMEMU 3 MEMOI NiO0GUUEHHSL

2. Ilporpama ta cTPyKTypa HABYAJbHOI TUCHUILTiHH
KinbkicTh roaun

Ha3Bu 3micToBUX MOIYITIB neHHa popma 3a04Ha ¢opma

1 TeM , y TOMy 9HCII yChOTO y TOMy 4HCII
THORHL ) YEROTO T T a6 [ i | cop. n| n [ a6 | imn | cp.

Tema 1: OcHoBu 1-2 |17 2 15
HaJIIMHOCTI Ta
eHeproe(peKTUBHOCTI
EIIEKTPUIHHIX MEPEK.
IToka3HnMKHY TA METOIN
OL[IHKH.

Tema 2: Meroau 3-4 21 2 4 15
PO3paxyHKy HaJIMHOCTI
CKJIQIHUX €TICKTPUIHUX




KisibKicTb rogun
Haszeu 3MiCTOBHX MOJIYIIiB AeHHa popMa 3a04Ha ¢opma
1 TeM . TOMY YHCII ChOTO TOMY YHCII
THDRHL | yEROTO 7oy ny J1a6y HI | C.p. . n| o ia6 yin[ c.p.

CHCTEM Ta yIPaBJIiHHSA

pH3HKaMU.

Tema 3: Ctparerii 5-6 |28 2 6 20

MIIBUIIEHHSA HAIIHHOCTI:

J1arHOCTHKA, MOHITOPHHT

Ta TEXHIYHE

00CITyrOBYBaHHSI.

Tema 4: 3axonu 3 7-8 |26 2 4 20

[T ABHAIICHHS

eHeproe(heKTUBHOCTI

SJIEKTPUYHHUX MEPEK.

TexniuHa Ta opranizariitna

OIITUMI3aLlis.

Tema 5: [nTenexTyanbHi 9-10 |28 2 6 20

mepexi (Smart Grid),

nudposizalis Ta

KibepOe3mneka sk

IHCTPYMEHTH YIIPABIiHHS

HaIIMHICTIO Ta

eHeproe()eKTHBHICTIO.

Ycboro roguH 120 {10 20 90
3. Temu Jekuii
Ne Kinbkicts
Ha3sa remn

3/m TOJIMH

1. | Beryn. OcHOBHI HOHATTS Ta TEPMIHOJIOTIS HAAIMHOCTI €IEKTPUYHUX CUCTEM 2
(0e3BiIMOBHICTh, PEMOHTONPUATHICTh, TOBTOBIUHICTb). [IoKa3HUKN HalIHHOCTI
eneMeHTIB Ta cucteM. [Ipuunnau BigMoB. OCHOBHI OHATTS €HEPrOePEKTUBHOCTI.

Jlxepena BTpat eHeprii B eJIeKTpUUHUX Mepexax. KiltouoBi mokazHUKU
eHeproepeKTUBHOCTI.

2. | Meronu po3paxyHKy HaAIHHOCTI CKJIaJIHUX CUCTEM: CTPYKTYPHI CXE€MH HaJiiHOCTI 2
(mocnioBHE, MapaielbHe 3'€IHaHHsI, pe3epByBaHHs ). OCHOBU MapKOBCHKUX MPOIIECIB.

BBenenHs 10 ynpaBiiHHS pU3UKaMU: 11IeHTH(]iKallisd, aHaJi3 Ta OlliHKAa PU3HKIB B
€JIEKTPOEHEePreTULL.

3. | CyuacHi cuCTeMH A1arHOCTHKY Ta MOHITOPHHTY CTaHy €JIeKTpooOIaHaHH 2
(onuaiiH/oaaiiH MOHITOPUHT, IPEIUKAaTUBHA AlarHocTHKa). [IpornozyBanHs
3aJMIIKOBOTrO pecypcy. CydacHi cTparerii TEXHIYHOTO 00CIyroByBaHHS: TIAHOBO-
nonepemxyBasibHl peMoHTH (IIT1P), Texniune ob6ciyroByBanHs 3a ctanoM (TOC),
HaJ1HICHO-OpieHTOBaHe TexHIuHe o0cinyroByBanHs (HOTO).

4. | TexHI4HI 3aX0/H 3 MiJBUILEHHS eHEProe()eKTUBHOCTI: KOMIIEHCallisl pEaKTUBHOI 2
MOTY>KHOCTI1, ONTUMI3allisl Iepepi3iB MPOBIIHHUKIB, BAKOPUCTAHHS €HEPrOePEKTUBHOTO
oOnagHanHa. OprasizaniifHi 3aX0/11: eHEPreTUYHUHN ayIUT Ta eHePreTUUHU I
MeHeDKMEHT (BBeaeHHs 10 1SO 50001)..

5. | Konuenmis Ta apxiTeKTypa iHTEICKTyaJbHUX eNeKTpUIHUX Mepex (Smart Grid). 2
Brnus Smart Grid Ha HaziiHIcTh Ta eHeproedekTuBHICTh. Ponb nudposizaiii B
cydyacHux eHeprocucremax. OCHOBH KibepOe3nekn KpUTUYHOT €HepreTUYHOT
1H(QPACTPYKTYpPH.




4. Temu 1a0OpPATOPHUX 3aHATH

Ne KinbkicTh
Hazsa Temn
3/ TOIUH
1| JIP 1: Po3paxyHOK OCHOBHHMX IIOKa3HHKIB HaIiHOCTI IjIs TUIIOBMX €JIEMEHTIB 2

CICKTPUYHUX Mepex (iHiT enekTponepenadi, TpaHcPOpMATOpPH, BUMHKaYi) 3
BUKOPHUCTAHHSM CTATUCTHYHUX JAHUX PO BiIMOBH.

2.| JIP 2: Meroau po3paxyHKy BTpaT HOTYXHOCTI Ta €Heprii B pi3HUX eJeMeHTax 2
SJIICKTPUIHIX MEPEX. AHAJI3 BIUTMBY HABAaHTAKEHHS HA BTPATH.

3.| JIP 3: MonentoBaHHS HaAIMHOCTI €JIEKTPUYHUX IMIJCHCTEM 3 pe3epByBaHHAM. OIiHKa 2
MOKpAaIIeHHs TOKA3HHUKIB HAJIIHHOCTI IIPH PI3HUX CXeMaX pe3epPBYBAHHS.

4.| JIP 4: TlpakTuuHi Keiicu 3 ineHTU(IKALIi Ta OLIHKK PU3UKIB BHHUKHEHHS aBapiiiHUX 2
CUTYyaIliil B €IEKTPUYHUX Mepexax. Po3poOka MaTpHIll pU3HKIB.

5.| JP 5: O3naiiomyieHHS 3 MNpPOTpaMHUM 3a0€3MEUEHHSM 11 MOHITOPHHTY Ta 2
JTIarHOCTHKY OOJaHAHHS. AHAJI3 JIarHOCTUYHUX JIAHUX Ta IPUUHATTS PIillIEHb 010
00CIIyrOByBaHHSI.

6.| JIP 6: Po3pobka pekoMmeHaaliii moa0 BUOOPY ONTHUMAIBHOI CTpaTerii TEXHIYHOTO 2
00CITyroByBaHHS AJIsl PI3HUX THUIIIB €J1EKTPOOOIaIHAHHS 3 ypaXyBaHHSIM BapTOCTI Ta
HaIAHOCTI.

7. JIP 7: Bubip onTuUMalbHUX 3ac00iB KOMIEHCAlii PEaKTHBHOI MOTYXHOCTI IS 2
3HMIKCHHS BTPAT B JICKTPHYHII MEpexi.

8.| JIP 8: Po3poOka pekoMeHJAIliil moa0 ONTUMI3allii PeKUMIB pOOOTH €IEeKTPUIHUX 2

MepexX 3 METOI0 MiHiMi3allil BTpaT eHeprii

9.| JIP 9: AHnani3 BIUIMBY JCLICHTPaIi30BaHKX JpKepen renepaiii Ta Smart Grid rexHostoriit
Ha HAJ[IHHICTh PO3MOIIIIBYNX MEPEK.

10| JIP 10: Po3rausa ciieHapiiB kibepaTtak Ha eHEProCHCTEMH Ta PO3poOKa Oa30BHX 3aXO0/IiB
3aXUCTy IHPOPMAIIITHUX CUCTEM EHEPTreTUYHUX 00'€KTIB

5. Temmu camocTiiiHOi po06OTH

Ne Kinbkictb
Hasga temn
3/ TO/IUH
1 | BuBueHHS MDKHApOJHMX Ta HAI[lOHAIbHUX CTaHJApTIB 3  HAJIMHOCTI Ta 15

eHeproepeKTUBHOCTI. AHai3 3BIiTIB PO HaAIHHICTh poO0TH eHeprocucteMm. Ilomryk Ta
aHaJ113 1HpOpMaIii Ipo TUIIOBI BTPaTH B MEPEKax PI3HOrO KJIACy HAPYTH.

2 | BuBuenHs nutaHp kiOepOesneku KoMmyHikamiiHux mepexx y Smart Grillornubnene 15
BUBYEHHS MeT0 1B MoHTe-Kapio st omiHKM HalIHHOCTI CKJIATHUX CHCTEM. AHAJI3
peabHUX BUMAJIKIB BEJIMKHUX aBapiil Ta iX NPUUYUH JUI PO3YMIHHS pU3HKIB.d.

3 | Ornsin HOBiTHIX TexHOJOTIH cerncoprku Ta "Internet of Things” (10T) asist MOHITOPUHTY 20

eHeproo0'exris. IlopiBHsUIBHUI aHaNi3 €KOHOMIYHOI €(PEeKTUBHOCTI PI3HUX CTpaTerii
TO.

4 | BuBYEHHs NMPHUKIAJIB YCHIIIHOTO BIPOBA/KEHHS CHCTEM EHEPrOMEHEKMEHTY Ha 20
HiAPUEMCTBAX. Amnaniz eKOHOMIYHOT €(EeKTUBHOCTI BIIPOBA/IKEHHSI
eHeproe(eKTUBHOTO 00JIaTHAHHS.

5 | Hocnimkenns minotHux npoektiB Smart Grid B Ykpaini Ta cBiti. BuBuenHs 3arpo3 20
Ki0epOe3neKy B eHepreTUlli Ta peryyissTOpHUX BUMOT JI0 11 3a0e3neyeHHs .

6. MeToau Ta 3aco0u 1iIarHOCTUKH Pe3yJIbTATiB HABYAHHA:
Jiis mepeBipku piBHA C(HOPMOBAHOCTI MPOTPAMHUX PE3YJIbTATIB HAaBYaHHSA 3100yBayiB
3aCTOCOBYIOTHCS TaKi METOJIM Ta 3aCOOM T1arHOCTHUKU:

- VYcHe abo MMChMOBE ONMUTYBaHHS: 3aCTOCOBYETHCS TI1]T Yac JIEKI[IN Ta KOHCYJbTAIliN s
KOHTPOJTIO PO3YMIHHS KITFOYOBHUX MOHSTh, TAKUX K MTOKA3HUKHW HAIIMHOCTI, BUIAM BIJIMOB
B CJIEKTPUYHUX MEpEeXaxX, OCHOBHI JDKepena BTPAT €Heprii, MPUHLMUIN A1arHOCTUKH



oOnaHaHHS, TUMN CTPATETiil TEXHIYHOro OOCIyroBYBaHHS, a TAKOX KOHIIEMIii Smart
Grid Ta xi0epOe3neku B eHEPTeTHIII.

CmiBOeciza: Y Mexax 1HIMBIAyaJlbHUX 3aBlaHb a00 3aXHCTIB JIaOOpaTOpHHUX POOIT,
30KpeMa IIOJ0 METOMIB PO3PaxXyHKy HAIIMHOCTI CKJIQJHHX EJIICKTPUYHUX CHCTEM,
MIIXOMIB JO VYIPaBIiHHSA pHU3MKAMH aBapliHUX CHUTYyalliii, METOJIB KOMIIeHcaIlil
pPEaKTUBHOI TOTYXXHOCTI, & TaKOXX TEXHIKO-€KOHOMIYHOI JOIJIBHOCTI BIIPOBAKCHHS
3aXO0/I1B 3 MIJIBUIIECHHS HAIIHHOCTI Ta €HEProe(EKTUBHOCTI.

TectyBanHs: MoaysIbH1 KOHTPOJIbHI pOOOTH ISl IEPEBIPKU 3HAHHS TEOPETUUHUX OCHOB
aHaJi3y HaJIMHOCTI, METOAIB OLIIHKM €HEPreTUYHUX BTPAT, MPUHIIMUIIB €HEPreTUYHOTO
ayJauTy, CTAHIAPTIB €HEPreTHUHOTr0 MeHeKkMeHTY (Hanpukiaa, ISO 50001) ta 6a3oBux
KOHIIENIIiH nudpoBizallii eHepreTHIHUX MEPEK.

3axuct 1abopaTopHUX poOIT, MPOEKTIB: [Jis mepeBipku BMiHb 3aCTOCOBYBATH MPOrPaMHi
iHcTpymentu (Hanpukian, PowerFactory DIgSILENT, MATLAB/Simulink a6o inmi
CIelIaII30BaHl CUMYJISITOPU €IEKTPUUYHUX MEPEXK) NIl KOMI FOTEPHOTO MOJICTIOBAHHS
MpoLIECiB, aHaNi3y [OKA3HUKIB HaAIMHOCTI Ta e(EeKTUBHOCTI (GYHKIIOHYBAaHHS
enexktpoeHepretuuux o00'ektiB (CK11, TTIPHS), ontumizaliii pexxuMiB poOOTH Mepex
(ITPH6), a TakoX MIaHyBaHHS 3aXO0/1B 3 MiIBUILEHHS HAAIMHOCTI Ta €HEProePeKTUBHOCTI
(CK4, ITPH1, ITPH4).

[TipiHroBe OLIiHIOBaHHS, CAMOOIIIHIOBAHHS: 3aCTOCOBY€EThCSI B KOMAaH/IHUX 3aBJIaHHSX Ta
py 0OTOBOPEHHI PE3yJIbTATIB KeiC-aHaIli3y peaIbHUX CUTYAIlll 3 YIIPaBIiHHS pUSUKAMHU
B CIEKTPUYHUX MEpeXkax, po3poOIl IUIaHIB  MIJBUINEHHA HAAIMHOCTI  Ta
eHeproe()eKTUBHOCTI, a TAKOX MPH OL[IHIOBaHH1 €()eKTUBHOCTI 3aIIPOINIOHOBAHUX PIILIEHb
JUTSl peKOHCTPYKIIii Ta ontumizaiii enextpuunux Mmepex (IK, CK4, TTIPH1, ITPH4, TTPH6).

7. MeToau HABYAHHSA:

Jlns hopmyBaHHS MpodeCitHUX KOMIIETEHTHOCTEH y 37100yBaviB BUIIIO1 OCBITH B ME¥Kax
JTUCHUTUIIHYA 3aCTOCOBYIOTHCSI TaKl METOAM HaBYAHHSI:

Metoa npoOaeMHOT0 HaBYaHHS: JIJ1s IOCTAHOBKHU Ta PO3B'sI3aHHS 3a/1a4 ONTUMI3allii
HAJIWHOCTI €IEKTPUYHUX MEPEXK B YMOBAX 3POCTAOYOI CKIIATHOCT] Ta HEBU3HAYEHOCTI
(HampuKIIa, IHTErpauii HOBUX JKepen), a00 MpoOJIeM 3MEHILIEHHS BTpaT €Heprii Ta
YIOPABIIHHSA PU3UKAMH B ICHYIOUMX Mepexkax.

MeTon nMpakTUKO-OpPIEHTOBAHOTO HABYAHHS: TIPY aHaJi31 peaTbHUX MPOEKTIB 3
M1JBULLIEHHS HAJIHHOCTI Ta €eHEProePEeKTUBHOCTI, PO3PAXYHKY TEXHIKO-€KOHOMIUYHUX
MTOKA3HUKIB BIIPOBAPKEHHS CUCTEM JI1arHOCTHKHU, EHEPTOMEHEKMEHTY, 00 mpu poOoTi
3 IaHUMU TIPO BIIMOBHU OOJIaIHAHHS T4 EHEPreTUYH1 BTPATH.

Keiic-meTon: g aHamizy peajibHUX CLEHApPiiB aBapIiHUX CUTYAIlll B €JIEKTPUUHUX
Mepekax Ta po3pOoOKH 3aX0/iB iX 3armo0iraHHs, BUNAIKIB Hee(PEKTHBHOTO
BUKOPHUCTAHHS €HEeprii, a00 J1sl po3pOoOKHU CTpaTeriil peKOHCTPYKIIi MEpEekK 3 METOIO
IJIBUIIICHHS iXHBOT HAIIMHOCTI Ta €HEProe(eKTUBHOCTI.

MeTon Ipo€EKTHOTO HABYAHHS: TPU BUKOHAHH1 TAOOPATOPHUX POOIT 3 MOJICTIOBAHHS
HAJIHHOCTI €JIEKTPUYHUX MEPEK, pO3POOKHU alNrOpuTMiB ONTUMI3allli BTpatT abo
TJTAaHYBaHHS 3aX0/11B 3 MABUIIICHHS €HEProeEeKTUBHOCTI Ta MPOIOBKEHHS PECYPCY
o0JIafHAHHS.



- MeTtoa nepeBepHyTOro Kiiacy, 3MIIIaHOTO HAaBYaHHSI: TIPHU MiATOTOBII CTYJAEHTIB J10
71a00paTOPHUX 3aHATH YEpe3 OHJIANH-OMpPAaIIOBaHHS TEOPETUYHUX MaTepiaiB 3
MOKA3HUKIB HAIITHOCT1, METO/I1B PO3pPaxyHKy BTpaT, CTPATETii TEXHIYHOTO
oOciyroByBaHHs a00 ocHOB Smart Grid Ta ki0epOe3neku B eHepreTHIll.

- Metoa HaBUaHHS Yepe3 JOCHIIKEHHS: y Mpolieci aHami3y e(heKTUBHOCTI
(GYHKITIOHYBaHHS PI3HUX CTpATEriil MiABUILICHHS HAIIHHOCTI, TPOTHO3YBaHHS
3JTMIITKOBOTO PeCypCy 00IalHaHHS 3 BUKOPUCTAHHSAM aHATITHYHUX 1HCTPYMEHTIB, 200
BHUBYEHHSI HOBUX MIJXOJIB 0O €EHEPro30€peKEHHS Ta PEKOHCTPYKIIIT MEPEK.

- Metoa HaBYAIBHUX TUCKYCIH Ta Ae0aT: 1Ml 4ac 00rOBOPEHHS JOIIILHOCTI TUX YH
IHIITUX CTPATET1M BIPOBADKEHHS TeXHoJorii Smart Grid 1y1s miaBUIIICHHS
HaJIIHHOCTI/€(heKTUBHOCTI, MUTaHb KiOepOe3neKkn KpUTHIHOT 1HDPACTPYKTYpH, a00
€KOHOMIYHOI TOLJTBHOCTI IHBECTULIIN Y 3aX0/U 3 €HEPrOePEKTUBHOCTI.

- Meroa koMaHAHOI pOOOTH, MO3KOBOTO IITYPMY: JIJIsl PO3POOKH KOMITJIEKCHUX TEXHIKO-
€KOHOMIYHHX PIIlI€Hb 111010 BIPOBAHKEHHS CUCTEM J1arHOCTUKH, ONTUMI3aIll] PEKUMIB
pOOOTH €IEKTPUYHUX MEPEK a00 MiJBUILICHHS CTINKOCTI EHEPTOCUCTEMHU JI0 BIIMOB.

- Merona refiMipikoBaHOTO HABUAHHS: Y (OPMI CUMYJISIIHHUX TPEHIHTIB 13 KEpyBaHHS
aBapIMHUMU CUTYAIlISIMHU, ONITUMI3aIlli eHEpreTHYHUX MOTOKIB JIJIs MiHIMI3allii BTpaT
a00 BHABJICHHS] aHOMAJTIM Y TaHUX, 1110 BKa3yIOTh HA MOTEHIIIHHI BIIMOBU 00J1aTHAHHS.

8. OuiHwBaHHS pe3yJIbTATIB HABYAHHS.
OuiHioBaHHs 3HAaHBb 3700yBaya BUIIOI OCBITH BiOyBaeThcs 3a 100-0aibHOIO HIKANOIO 1

MEPEBOIUTHCS B HAI[IOHAJIBHY OIIHKY 3T11HO YMHHOTO «[10I0XKEHHS PO eK3aMEHHU Ta 3aJKH Y
HYVYBill Ykpainn»

8.1. Po3noxaij 0ajiB 3a BHIaMy HABYAJIbLHOI JiJILHOCTI

Bua HaBYaJLHOI AiJILHOCTI Pe3yasTaTn Hapuanus (ITPH, CK) OuiHoBaHHA

BinsigyBanHs nekiiil 1 1abopaTOpHUX 15
3aHsTh (15 3ansaTh % 1 Gan)

JlaGopatopsi po6otu (10 pobiT o 4
6amm)

JIP 1: Po3paxyHOK OCHOBHMX MOKa3HUKIB MPH1, NMPH5, CK11, 3K4 4
HaOiMHOCTI ANnA TUNOBUX €NIEMEHTIB
€NeKTPUYHMX MepeX (NiHii
enekTponepeaaui, TpaHcdopmartopu,
BMMWKaYi) 3 BAKOPUCTAHHAM CTaTUCTUYHUX
OaHUX Npo BiAMOBMW.

JIP 2: MeTtoau po3paxyHKy BTpaT [1PH1, ITPHS, CK11, 3K4 4
MOTY>KHOCTI Ta €Heprii B pI3HUX
eJIEMEHTaX eIEKTPUYHHUX MepexX. AHaII3
BIIJINBY HAaBaHTa)KEHHS HA BTPATH.

JIP 3: MoentoBaHHS HAIIMHOCTI I1IPH5, CK11, 3K4, IK 4
EIEKTPUYHHX TT1JICUCTEM 3
pe3epByBaHHIM. OIliHKa TOKPAIIEHHS
MOKA3HUKIB HaIIMHOCTI MPH PI3HUX
cXemax pe3epByBaHHS.

JIP 4: IlpakTuuHi Keiicu 3 ineHTudikarii 3K8, ITPH5, CK11, IK 4
Ta OLIHKY PU3UKIB BAHUKHECHHS




aBapifHUX CUTYyalil B €ICKTPHYHUX
Mepexkax. Po3poOka MaTpuIll pU3HKiB.

JIP 5: O3HalloMJIEHHS 3 IPOTpaMHUM
3a0e31eYeHHM ISl MOHITOPUHTY Ta
IarHOCTUKH oOJaHaHHSA. AHAIT3
TIarHOCTHYHUX JAHUX Ta MPUHHATTS
pilIeHB 010 OOCITYTOBYBaHHS.

ITPH4, ITPHS, CK4, CK11

JIP 6: Po3poOka pekomMeHaarlii moa0
BUOOPY ONTHUMAJIBHOI CTpaTerii
TEXHIYHOTO 00CIIyTOBYBAaHHS JIS PI3HUX
THUIIB eNEKTPOOOIaHAHHS 3
ypaxyBaHHSIM BapTOCTI Ta HA{IHHOCTI.

I1PH4, CK4, 3K4

JIP 7: Bubip onTuManbHUX 3aC00iB
KOMIICHCAIiT pEaKTUBHOI IOTYKHOCTI JIJIst
3HM)KCHHS BTpaT B €IEKTPUYHINA MEPEKI.

TIPH1, TIPH6, CK4

JIP 8: Po3poOka pekoMeH1allii 11010
ONITUMI3AIIi] peKUMIB POOOTH
SIIEKTPHYHUX MEPEX 3 METOIO
MiHiMi3allii BTpaT eHeprii.

ITPH1, [TPH6, CK4, CK11

JIP 9: Anani3 BIUTUBY
JCTICHTPATI30BAHMX JKEPEN TeHeparii Ta
Smart Grid TexHoJIOr1# Ha HAAIHHICTE
PO3IOILIBYHX MEPEIK.

I1PH1, ITPH4, ITPH6, CK4, CK11, IK

JIP 10: Po3rusan cuenapiiB kibeparak Ha
€HEeProCUCTEMH Ta PO3pOOKa 6a30BUX
3ax0/1iB 3aXHCTy iH(HOPMaLIHHUX CUCTEM
SHEPTeTUYHUX 00'EKTIB.

3K8, CK4, IK

Camocriiina po0oTa: aHaJIITHYHI
orysiin, poboTa 3 HOPMATUBHOIO 633010,
Ke¥Wc-aHaji3Hy, MAr0TOBKa 10
TIEKI111/1ab0paToOpHUX.

IK, [TPH1, ITPH4, TTPHS, TIPH6, 3K4, 3K8,

CK4, CK11

BukoHaHHS 1HIWBITyalbHOTO 3aBJIaHHS
(HampuKiIaa, MiHI-TIPOEKT, pedepar,
HayKoBa CTaTTs)

IK, ITPH1, ITPH4, IIPHS, IIPH6, 3K4, 3K8,

CK4, CK11

10

Pa3oM 3a HaBUanbHYy pOOOTY

70

Ex3amen/3ajik

30

Bceboro 3a kype

100

8.2. IlkaJia oiHIOBAHHS 3HAHB 3100yBa4a BUIIOI OCBITH

PeliTunr 3100yBava BUII01 OCBITH, Oau

O11iHKa 3a HaI[1IOHATBLHOIO CUCTEMOIO

(ex3amMeHH/3aJIiKN)
90-100 BIAMIHHO
74-89 noope
60-73 3a10BUILHO
0-59 HE3aJ0BILIIEHO




8.3. IMouiTuka ouiHIOBAHHSA

Pobomu, saxi 30aromeca i3 nopywieHHAM ~ 8CMAHOGNEHUX MePMiHie  0Oe3
OOIPYHMOBAHUX —NPUYUH, OYIHIOIOMbCS 31 3HUdMCeHHsM  bany (0o -20%).

IoaiTuka moao llepecknaoanus  nabopamopnux,  iHOUBIOyanbHux 3aedamb  abo  mecmis
AenIaifHiB Ta 00nycKaemuvcs auwe 3 003801y GUKIA0AYA MA 3d YMOBU OOKYMEHMANbHO20
nepecKJIaIaHHs NIOMBEPONCEHHS NOBANCHOI NpuyuHu (MIKApHAHUU, Oogiyiline CMAdXCy8aHHs,

giticokosuil 0onik mowo). Ilepecknadants 30ilCHIOEMbCA He NiZHIUE OCMAHHBLO2O
MUNCHS Neped eK3aMeHAYIlIHOI0 CeCIET.

Pobomu, saxi 30aromeca i3 nopywieHHAM ~ BCMAHOGNEHUX MepMiHie  0Oe3
OOIPYHMOBAHUX — NPUYUH, OYIHIOIOMbCSA 31 3HudceHHam  oany (0o -20%).

IMosiTuka 010 Ilepecknaoanns  n1abopamopuux,  iHOUBIOYANbHUX — 3A60aHb  abo  mecmie
aKaaeMivyHoOl 00nyCcKaemuvcsl auwe 3 003601y GUKIA0AYA mMa 3d YMOBU OOKYMEHMAIbHO2O
100poYecHOCTI RIOMBEPONCEHHST NOBAICHOT NpuduHu (MIKAPHAHUL, O@iyiline CMadCcy8anHs,

giticbkosuti 0ok mowo). Ilepecknadanns 30ilicCHIOEMbCA He Ni3HIUE OCIMAHHbO2O
MUNCHS neped eK3aMeHAYIIHOIO CeCIEl.

MoaiTuka moao oiyitino2o niomeepoiceHHs (008i0KaA NPo X80pPoOY, MINCHAPOOHE CMANCYBAHHS,

Biosioyeanus nexyiti ma 1a60pamopHux 3ansaimes € 0008 sA3K08UM.. 34 HAABHOCMI

BiBiTyBaHHS mowo), cmyoeHm Mae npaso Ha iHousidyanvhuil 2pagik eionpayrosanhs (y momy
YUCTT OHJIAUH) 3 RO200MHCEHHAM 3 6UKI1A0aUEM i OEKAHAMOM.

9. HaB‘IaJILHO-MeTO)II/I‘{He 3a0e3nmeyeHHs:
- eNEeKTPOHHUYN HABYAIbHUNM KypC HAaBUYAJbHOI MUCHUILUIIHU (Ha HaBYAIBHOMY MOPTai
HYBIll Ykpainu eLearn - https://elearn.nubip.edu.ua/course/view.php?id=4101

10. PexomenaoBaHi axepeJia ingopmauii

1. M. Al-Shaalan, ‘Reliability Evaluation of Power Systems’, Reliability and Maintenance -

An Overview of Cases. IntechOpen, Jul. 01, 2020. doi: 10.5772/intechopen.85571.
https://www.intechopen.com/chapters/66913

AHorania: KrnacuuHuii MOCIOHMK 3 METOMIB PO3PaXyHKY HaJIIMHOCTI CKJIQJHUX
CJIEKTPUYHUX CUCTEM, YIIPABIIHHS PU3UKaMHU, JIarHOCTUKH Ta TEXHIYHOTO 0OCITyTOBYBaHHS
. Kypaxiscekuii A. B., Kazancekuii C. B., Mareenko lO. II., ITactyx O. P. HaniitHicTh
EJICKTPOCHEPTETUUHUX CUCTEM 1 €JIEKTPUYHUX Mepex : miapydnuk / A. B. XKypaxiBcekuii,
C. B. Kazaucekuii, 1O. I1. Mateenko, O. P. ITactyx. — Kuis : KIII im. Irops Cikopcbkoro,
2017. —456 c. — ISBN 978-966-622-862-1.

Pexxum noctymy: https://core.ac.uk/download/pdf/148040431.pdf

AHortaiis: KoMIieKCHUM MiIpyYHUK, 0 OXOILUTIOE TEOPit0 HAIIMHOCTI €JIEKTPOYCTaHOBOK,
METO/M OL[IHIOBaHHS, HOPMYBAHHS, J1arHOCTUKY, KEPYBAHHS HAJIIMHICTIO HAa BCIX CTaAlsAX
€HEPreTUYHOr0 LUKITY.

. Kosupcekuit B. B., Bomomun C. M. OcHoBu ejnekTporocTadyanHs : miapydHuk / B. B.
Kosupcwkuii, C. M. BonommuH. — KuiB : Kommnpunr, 2021. — 497 c.

Pexxum noctymy: https:/files.znu.edu.ua/files/Bibliobooks/Inshi70/0050845.pdf

Amnotanis: [liIpydyHUK 3 OCHOB €J1EKTPONOCTaYaHHs, 1110 BKJIFOUA€ OpraHi3aliifHi 3aX01u Ta
TEXHIYHI1 PIIICHHS JJI 3a0€3MeUeHHS HAIMHOCTI €JIEKTPOIOCTauYaHHs.

. EmexTpuunHi Mepexi Ta cucTteMu : HapualbHmi mociOHuk / JlicroBmuk JI. K. (pen.),
Kaminuuk B. I1. (peuenzent). — Kuis : KIII, 2021. — 150 c.



https://elearn.nubip.edu.ua/course/view.php?id=4101
https://www.intechopen.com/chapters/66913
https://core.ac.uk/download/pdf/148040431.pdf
https://files.znu.edu.ua/files/Bibliobooks/Inshi70/0050845.pdf

Pexxum

noctymy: https://ela.kpi.ua/bitstream/123456789/48808/1/Elektrychni_merezhi_ta_system
y.pdf

AmnoTatis: HapuanbHuii MOCIOHUK 13 pO3paxyHKY HaBaHTa)KE€Hb, KOPOTKHX 3aMHUKaHb,
BUOOPY anapartiB, peNeiHOT0 3aXUCTY, 1110 € OCHOBOIO JJIs 3a0€3MeYeHHS HAIITHOCTI MEPEeX.
. EnexTpuuni cucteMu i Mepexi : HaBuajabHHM mociOHMK / 3a pea. JlicroBuuka JI. K. — Kuis
: K11, 2020. — 200 c.

Pexum  moctymy: https://ela.kpi.ua/bitstream/123456789/44736/1/Elektrychni-systemy-i-
merezhi_2020_Ch1.pdf

Anotauig: Ornsan QyHKIIOHYBaHHS €IEKTPUYHUX CHCTEM, XapaKTEPUCTHUK Ta METOIIB
yIpaBIiHHS HAAIHHICTIO.

. XKypaxiBcekuii A. B. HaniliHICTh €JEKTpHYHUX CHUCTEM 1 Mepex : MoHorpadis / A. B.
XKypaxiscokuid, . B. biinos. — JIsBiB : JIbBiBchKa momiTexHika, 2016. — 280 c.

Pesxxum mocrtymy: https:/profbook.com.ua/nadiynis-elektrychnykh-system.html

AHotania: Monorpadist npucBsiueHa Teopii Ta IPaKTULl HAAIHHOCT] €EKTPUIHUX CUCTEM,
METOJaM OILIHKHU Ta MIABUILIEHHS HA1HHOCTI.

. Konektus aBropiB. EHepreruka : HaBuanpHUit mociOHuk / [HcTHTYT enexktpoaunnamiku HAH
VYkpainun, 2020. — 350 c.

Pesxxum noctymy: https://www.ied.org.ua/files/book3.pdf

AHotamis: [lociOHMK OXOIUIIOE Cy4acHI MIAXOAW JI0 YOPABIIHHA EHEPreTUYHUMU
CUCTEMaMHU, 30KpeMa 3a0e3NeUeHHs HaIMHOCTI Ta €HEProe()EKTUBHOCTI.

. CucteMu eNeKTpONOCTayaHHs @ HaBuaibHUWi TociOHuK / 3a pen. B. I1. Kaminumka. —
Bignumg : BHTY, 2019. — 270 c.

Pexxum moctymy: https://press.vntu.edu.ua/index.php/vntu/catalog/download/231/425/466-
1?inline=1

AHotania: TeopeTnyHi Ta IPAKTUYHI aCMEKTH MOOYJOBU CHCTEM E€JIEKTPONOCTayaHHS,
METO/H PO3paxyHKY 1 3a0e3MeUeHHs HaIIHHOCTI.

. ITigpyyHUK 3 CHEPTETHKH Ta CJICKTPONOCTauaHHs (HaBYaabHui MaTepian) / HarionanbHui
yHiBepcuTeT «JIbBiBChbKa mosiTexHikay, 2023.

Pexxum

noctymy: https://science.lpnu.ua/sites/default/files/attachments/2024/jun/34921/monograp
h2024itep.pdf

AHoTanis: Matepiajid 3 OCHOB €HEPreTUKH, YNpaBIiHHS HaJIHHICTIO, HUdpoBi3alii Ta
IHTEJIEKTYaJIbHUX CHCTEM.

10.OcHoBu enexTponocTayaHHs : HaByanbHUM nociOHuk / B. 1. lenuctok. — 2020. — 120 c.

Pexxum noctymy: https://crust.ust.edu.ua/bitstream/123456789/4520/3/Denysiuk.pdf
Anoramis: TeopeTnuHi Ta MpaKTUYHI aCIIEKTH OpraHi3allliHUX 1 TEXHIYHUX 3aXOJIB IS
M1JIBUIIICHHS HAJIIMHOCT1 €JIEKTPOIIOCTaYaHHS.

11. HaniiiHicTh €IEeKTPOCHEPTeTUYHHUX CUCTEM : HaBYalIbHU mociOHuK / A. B. XKypaxiBchkui,

C. B. Kazancekuii. — Kuis : KIII, 2018.
Pexum noctymy: https://core.ac.uk/download/pdf/148040431.pdf (moBTOpHO ISt
M1ATBEPAKEHHS )



https://ela.kpi.ua/bitstream/123456789/48808/1/Elektrychni_merezhi_ta_systemy.pdf
https://ela.kpi.ua/bitstream/123456789/48808/1/Elektrychni_merezhi_ta_systemy.pdf
https://ela.kpi.ua/bitstream/123456789/44736/1/Elektrychni-systemy-i-merezhi_2020_Ch1.pdf
https://ela.kpi.ua/bitstream/123456789/44736/1/Elektrychni-systemy-i-merezhi_2020_Ch1.pdf
https://ela.kpi.ua/bitstream/123456789/44736/1/Elektrychni-systemy-i-merezhi_2020_Ch1.pdf
https://profbook.com.ua/nadiynis-elektrychnykh-system.html
https://www.ied.org.ua/files/book3.pdf
https://press.vntu.edu.ua/index.php/vntu/catalog/download/231/425/466-1?inline=1
https://press.vntu.edu.ua/index.php/vntu/catalog/download/231/425/466-1?inline=1
https://press.vntu.edu.ua/index.php/vntu/catalog/download/231/425/466-1?inline=1
https://science.lpnu.ua/sites/default/files/attachments/2024/jun/34921/monograph2024itep.pdf
https://science.lpnu.ua/sites/default/files/attachments/2024/jun/34921/monograph2024itep.pdf
https://crust.ust.edu.ua/bitstream/123456789/4520/3/Denysiuk.pdf
https://core.ac.uk/download/pdf/148040431.pdf

AmnoTaist: CuCcTeMaTH30BaHe BUKIIAJACHHS TEOPil HAAIHHOCTI, METO/IB OLIHKH, TEXHIYHOTO
00CIIyrOBYBaHHS Ta yNpPaBIiHHS PU3UKAMU.

12.Billinton R., Allan R. N. Reliability Evaluation of Power Systems / 2nd ed. — Springer, 2020.
—320 p. — DOI:
https://doi.org/10.1007/978-1-4419-5973-2
Anotamist: Knacuynuii mOCIOHMK 3 METOMIB PO3paxyHKy HaIIHHOCTI CKIJIQJHUX
CIIEKTPUYHUX  CHUCTEM, YIPABIIHHA  pU3MKaMH, JIalrHOCTUKA Ta  TEXHIYHOTO

00CITyrOBYBaHHSI.

13.Kundur P., Balu N. J., Lauby M. G. Power System Stability and Control / McGraw-Hill,
2019. — 1100 p. — Pexxum nocrymy:
https://www.ece.utexas.edu/~bevans/courses/ee382c/PowerSystemStabilityAndControl.pd
f
Amnotaris: Onucye cTparterii MiJBULIEHHS HAIHHOCTI, MOHITOPHUHT, JIarHOCTUKY, a TaKOX
OCHOBH €HEPTETUYHOT'O MEHEKMECHTY.

14.Gungor V. C., Sahin D., Kocak T. et al. Smart Grid Technologies: Communication
Technologies and Standards / IEEE Transactions on Industrial Informatics, 2018. — DOI:
https://doi.org/10.1109/T11.2018.2879864
Anotamist:  Posrmsimae  mmdposizaiio,  iHQOpMAaIitHO-KOMYHIKAIIHHI ~ TEXHOJIOT],
Ki0epOe3neKy K IHCTPYMEHTH YIPABIIHHS HAJAIMHICTIO Ta eHEeProe()eKTUBHICTIO.

15.Smart Grid Handbook, 3 Volume Set / Editors: Chen-Ching Liu, Robert M. Nelms, Adam
M. Broad. — Wiley, 2020. — DOI:
https://doi.org/10.1002/9781119289450
Anorarris: KoMmiuiekcHe BUIaHHS, 1O OXOIUTIOE apXiTekTypy Smart Grid, ynpasiiHHS
€HEProcroKUBaHHAM, K10epOe3neKy, 11arHOCTUKY Ta ONTUMI3allo.

16.Zhou M., Yang J., Sun H. Intelligent Monitoring and Fault Diagnosis for Power Systems /
IEEE Access, 2021. — DOI:
https://doi.org/10.1109/ACCESS.2021.3058123
Amnotarrisi: CydacHl METO/IM 1HTEJIEKTYaIbHOTO MOHITOPUHTY, N1arHOCTUKU Ta yIPaBIIIHHS
PU3UKAMU IS I ABUINEHHS HATIHHOCTI €JICKTPUYHUX MEPEK



https://doi.org/10.1007/978-1-4419-5973-2
https://www.ece.utexas.edu/~bevans/courses/ee382c/PowerSystemStabilityAndControl.pdf
https://www.ece.utexas.edu/~bevans/courses/ee382c/PowerSystemStabilityAndControl.pdf
https://doi.org/10.1109/TII.2018.2879864
https://doi.org/10.1002/9781119289450
https://doi.org/10.1109/ACCESS.2021.3058123

