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Onuc HABYAJBLHOI TUCHHUILTIHA

Hucuumnina «Cuctemun Smart Metering» BHBYa€ TEOPETUYHI OCHOBH,
apXiTEeKTypy, KOMIOHEHTH Ta TPUHIUNU (PYHKIIIOHYBaHHS IHTEICKTYaIbHUX CHCTEM
00JIIKy eeKTpoeHeprii. Po3rismaroTees cydacHi TEXHOJIOTIT 3B'A3KYy, METOJIU 300py Ta
aHaji3y JaHMUX, YIOPaBIiHHS HaBaHTAXCHHSM 1 B3a€MOIA 3 IHIIUMH eJIeMEHTaMHU
«po3ymHux» Mepexk (Smart Grid). Kypc opieHToBaHMil Ha MiATOTOBKY (haxiBIIiB,
3IaTHUX TPOEKTYBATH, BIPOBADKYBAaTH Ta EKCIuTyaTyBaTH Smart Metering cucteMu
JUIS T IBUIIIEHHS €(DEKTUBHOCTI, HQIIMHOCTI Ta CTIMKOCTI €HEPTeTUYHUX CHUCTEM.

I'any3b 3HaHb, HANPSAM NIATOTOBKH, CIIeNiaJIbHICTh, OCBITHbO-KBaJi(ikaniliHnii piBeHb

OcCBiTHI# CTyMiHB bakanasp
CreriaisHICTh EnexTpuuna iHXeHeEpPist
OcgiTHS Tiporpama EnekrpoeHeprerrka, eIeKTPOTEXHIKA Ta SICKTPOMEXaHIKa
XapakTepucTHKA HABYAJIbHOI JUCITUILIIHA
Bun HopmarusHaa (BubipkoBa)
3aranbHa KiabKiCTh TOJIUH 120
Kinbkicts kpenutiB ECTS 4
KibKicTh 3MICTOBUX MOJTYJIIB 2
KypcoBuii npoext (pobora)
dopMa KOHTPOIIIO Ex3amen
IMoka3HUKH HABYAJIbHOI JUCUMILIIHU JJIs1 IEHHOI Ta 32049HO0I GOpM HABYAHHS
neHHa popma HaBYaHHS 3a04Ha (hopMa HaBYAHHS
Pix miarorosku 2 Kypc
Cemectp 3
Jlex1iiiai 3aHATTS 10 ron.
ITpakTH4Hi, CEeMiHapChKi 3aHATTA -
JlaGopaTopHi 3aHATTS 20 rog.
CamocriitHa poboTta 90 rog.
Kypcosuii npoext -
KinpKicTh THIKHEBUX T'OIUH 3 rom.
JUTSL IGHHOT (hOpMH HAaBYAHHS
ayJIUTOPHUX
2. Meta Ta 3aBJaHHA HABYAJILHOI AMCIUILIIHA

Meta: HajgaTH MaricTpaHTaM 3HAHHS Ta IMPAKTAYHI HABUYKH, HEOOXIJHI IS
MPOEKTYBAHHS, aHaJi3y, BIOPOBA/PKEHHA Ta eKCIUTyartamii cucteM Smart Metering B
paMKax Cy4acHOi eJ1eKTPOCHEPTeTUUHO1 1HQPACTPYKTYPH.

3aBaaHHA.

- BuBuMTH apXiTeKTypy Ta KOMIOHEHTH cucteM Smart Metering.

- OnanyBaTH NPUHIUIHN pOOOTH IHTEICKTYaJbHUX JIYMIBHUKIB Ta KOMyHIKallIHHUX
MEPEeXK.

- HaBuwmrtucs awamizyBatu Jgadi, orpumMani Bimx Smart Metering cuctem, s
onTHUMI3allii CTIOKUBAHHS Ta yIPABIIIHHS €HEPTrOPECypPCaMH.

- 3m00yTH HABUYKK MOJICTIOBAHHS Ta cuMy il Smart Metering cucrtem.

- JlocniauTu nuTaHHS KibepOe3MeKH Ta 3aXKMCTy JaHuX B cucTemMax Smart Metering.




VY pe3ynbTari BUBYEHHS JUCHUIUTIHUA CTYJEHT MOBUHEH:
3HaTH:
- Ipuammunm podoTH, apXiTeKTypy Ta KIOY0BI KOMIIOHEHTH cucteM Smart Metering.
- Tunu Ta 0cOOJIMBOCTI IHTENEKTYATbHUX JIYMJIBHUKIB €JICKTPOSHEPT1i.
- Komymnikarrifini mpoTOKOJIM Ta TEXHOJIOTII, II[0 3aCTOCOBYIOThCS B Smart Metering.
- Metoau 300py, mepeaadi, 00poOKH Ta aHaITi3y BeJMKUX o0csariB nanux (Big Data).
- 3arposu kibepbesrieli Ta MPUHIUIH 3aXUCTY JaHUX.
Bwmirtu:
- MopenoBaTu Ta CUMYJIIOBATH po0OTY KOMIOHEHTIB Smart Metering.
- AHani3zyBaTH Ta IHTEpIpPETYBaTH JaH1 MPoQ1IiB HABAHTAKEHHS.
- Ob6uparty onTUMalIbHI KOMYHIKAI[IIHI PIIICHHS AJ11 KOHKPETHUX YMOB.
- Bwusnauatu Ta po3paxoByBaTH €KOHOMIUHY €(EKTHBHICTH BIPOBAKEHHS Smart
Metering.
- OWIHIOBaTH PU3UKH KIOEpOE3NEeKH Ta 3aCTOCOBYBaTH 0a30B1 MEXaHI3MU 3aXHCTY.
MaTu HaBHYKH:
- Po0Gotu 3 mporpamMHuM 3a0e3MeYeHHM IS MOJICITIOBaHHS cucTeMm Smart Metering.
- AHani3y BEJIMKUX 00CATIB JAHUX PO €HEProCIOKUBAHHS.
- PoGoTH 3 cyyacHUMH KOMYHIKAI[IHHUMU TE€XHOJIOT1SIMH.
- Po3paxynky napameTpiB Ta epekTUBHOCTI cucteM Smart Metering.
- IlpoekTyBaHHS Ta BOPOBAPKEHHS OKPEMUX KOMIIOHEHTIB CUCTEMU.
Ha0yTTs1 KOMIIETEHTHOCTEH:
Inmecpanvna komnemenmmuicme (IK):
3/1aTHICTh PO3B’SI3yBaTU CKJIaJH1 MPoOJIeMu 1 3a7a4l i yac npoeciiHoi IIsIbHOCTI Y
rajiysl €JIeKTPOCHEPreTUKH, EJEeKTPOTEXHIKM Ta EJIEeKTPOMEXaHIKh abo y mpouect
HaBYaHHA, 110 mnepeadavyae MpOBEICHHS AOCTIIKEHb Ta/a00 3/1MCHEHHs IHHOBALIM Ta
XapaKTepU3y€eThCsl HEBU3HAUCHICTIO YMOB 1 BUMOT.
3azanvui komnemenumuocmi (3K):
3K1. 3gaTHicTh 10 aOCTPaKTHOTO MUCJICHHS, aHAJII3y Ta CHHTE3Y.
3K3. 3n1atHicTh 0 BUKOPUCTAHHS IHPOPMALIMHUX 1 KOMYHIKALIHHUX TEXHOJIOTIH.

3K4. 3gaTHICTP  3aCTOCOBYBATH  3HAHHS y MPaKTUYHUX CUTYalIsIX.
3K6. 3naTHicTh npuiiMaTH OOIPYHTOBAHI PIIICHHS.
3K7.3natHicTh  BUMTHCA  Ta  OBOJIOJIBATH CYyYaCHUMH 3HAHHSMHU.

Cneuianwni (haxoei, npeomemni) komnemenmnocmi (CK):
CKI1. 3patHicTh 3aCTOCOBYBAaTM OTpPMMAaHI TEOPETUYHI 3HAHHSA, HAYKOBI 1 TEXHIYHI
METOAM [IJIsi BUPIMICHHS HAYKOBOTEXHIYHMX MpoOJeM 1 3a7ad eJIEKTPOCHEPTeTHKU,
EJIEKTPOTEXHIKH Ta €JICKTPOMEXAHIKH.
CK2. 3paTHIiCTh 3aCTOCOBYBAaTH ICHYIOYI Ta PO3pOOJATA HOBI METOAHM, METOIUKH,
TEXHOJIOTIi Ta MPOIEAYPH JIs BHUPIMIEHHS 1H)KCHEPHUX 3aBJaHb €JIECKTPOCHEPTETHKH,
€JIEKTPOTEXHIKH Ta €JIEKTPOMEXAHIKH.
CK14. 3paTHICTP BUKOPHUCTOBYBAaTH MPOTrpaMHE 3a0€3MEUEHHs MJIs KOMI FOTEPHOIO
MOJICJTIOBaHHS, aBTOMAaTHU30BaHOTO MPOEKTYBaHHS, aBTOMATHU30BaHOTO BUPOOHHUIITBA 1
aBTOMATH30BaHOI pO3pOOKU a00 KOHCTPYIOBaHHS €JIEMEHTIB.

Ipozpamnui pesynomamu nasuannsn (IIPH):
[TPH3. OnanoByBaTH HOBI1 Bepcii a00 HOBE MporpaMHe 3a0e31eueHHs, MpU3HaYeHe IS



[IPH6. PexoHcTpyroBaTH ICHYIOY1 €IEKTPUYHI MEpEeXl, CTaHLli Ta MiACTaHI],
EJEKTPOTEXHIYHI 1 €IEKTPOMEXaHIYHI KOMIUIEKCH Ta CUCTEMH 3 METOIO MiIBUIIEHHS iX
HAJIHHOCTI, €PEKTUBHOCTI EKCIUTyaTaIlii Ta IPOJOBKECHHS PEeCypcy.

I[TPH12. I1nanyBaTu Ta BUKOHYBATH HAayKOB1 JIOCTIIKEHHS Ta 1HHOBAIIMHI MPOEKTH B
chepi eeKTPOCHEPTreTUKH, CICKTPOTEXHIKH Ta €JICKTPOMEXAHIKH.

[TPH20. BusiBisiTH OCHOBHI YMHHUKH Ta TEXHIYHI MPOOJIEMH, IO MOXKYTh 3aBaKaTh
BITPOBA[)KCHHIO CYJacHHX METO/IiB KepyBaHHSI CIIEKTPOCHEPTCTUIHUMH,
CJICKTPOTEXHIYHIMH Ta CJIEKTPOMEXaHIIHIMH CHUCTEMaMHU

3. [Iporpama Ta CTPYKTypa HaBYAJIbHOI IUCIUILTIHI
3.1. TloBHuii TepMiH HaBUAHHS

Ha3Bu 3MicTOBHX MOAYIIB 1 TEM Kinexicts rogun
neHHa gopma 3aouna ¢popma
ycb y TOMY YHCII Y| yTOMY uuCii
bO
Or0 | ek mp. | mab. | iHa. | c.p. ro | e | mp nmad. | i | cp
1 2 3145|167 |8(9]|10|11|12 |13

3micToBuii MOIyb 1.

Tema 1. . . 2412 4 18
Beryn no cuctem Smart Metering: Oruisin KoHIemnii

«po3ymHoOi Mepexi» (Smart Grid) Ta ii Kr040BUX
KOMIIOHEHTIB. BH3Ha4eHHs Ta KIacu(ikallis CHCTEM
Smart Metering. IcTopisi po3BUTKY Ta CBITOBI
TEHCHIII] BIIPOBA>KEHHS.

TeMgl 2. . 24 | 2 4 18
ApxiTekTypa Ta KOMIoHeHTH Smart Metering

cuctem: JleranpHuil po30ip apXiTEKTypH CUCTEMHU Bijl
IHTEJIEKTYaIbHOTO JIYMJILHUKA JI0 CUCTEMU
YIpaBIiHHS JaHuMu 00Ky (MDMS). Posrisia
GyHKIIH TYUIbHIKA, KOMYHIKAIIHHOTO 1HTepdency
Ta 30upaya 1aHuX.

Tema3. ‘ 24 | 2 4 18
KomyHiKaliiHi TEXHOIOTIi: Orn;m MPOBITHUX Ta
0e3MPOBITHUX TEXHOJIOTIH 3B ;{3Ky, 10
BHKOPHCTOBYIOThCs B Smart Metering - PLC, ZigBee,
Wi-Fi, LoRaWAN, NB-IoT, 5G. Anaui3 ix nepesar,
HEJIOJIIKIB Ta cep 3aCTOCYBaHHS.

Pa3om 3a 3MicToBUM MoayiieM 1 72 | 6 12 54

3MiCTOBHI MOAIYIb 2.

Tema .4. ‘ 24 | 2 4 18
AHai3 JaHuX Ta YIpaBIiHHS HABAHTAKEHHSIM:

Mertoau 300py, 00pOOKH Ta aHATI3y JaHUX PO
CIOKMBaHHA. MoJieni MporHo3yBaHHs
HaBaHTa)XeHHA. [[puHIMNN yrIpaBIiHHS TOMTUTOM
(Demand Response) Ta B3aeMo1ist 3 KIHIIEBUM
CITIO)KHNBA4vYEM.

Tewma 5. ' 24 | 2 4 18
KibepOesneka ta crangapTuzaris: Po3risin o0CHOBHHX

3arpo3 kibepoOesnerii B Smart Metering cucremax.
Meroau 3axucTy 1aHux Ta inppactpykrypu. Ormsn
MIKHapOJHHX Ta HallloHaubHUX cTaHaapTis (ISO,
IEC, IEEE), 1o perymoroTs BIpOBaKEHHS CHCTEM.




Pazowm 3a 3micToBUM MOaysem 2 48 | 4 8 36

Yeboro 120 | 10 20 90

4. Temu 1200pATOPHUX 3AHATH

Ne HasBa temu KinbkicTb
n/m TOIUH
1. |BuBueHHs 6aratoyHKIIIOHAIBHUX JIYMIBHUKIB €1EKTPOCHEPTil 4

BuBUeHHS KOMIJIEKTHUX MPUCTPOIB OOJIKY eEeKTPOeHEPrii 4

3. |ABTOMaTH30BaHa cuUCTeMa OOJIKY eJIeKTpOEHeprii Ta ympaBIiHHS 4
enexkrpocnoxkuBaHHsIM SMART IMS

4. |Po3paxyHOK  HAIIHHOCTI  aBTOMATHU30BaHOi  CHCTEMH  OOJNIKY 4
€HEProHOCIiB

5. | BuBUYEHHS PO3yMHOIO JIYMJIBHUKA €JIEKTPOCHEPTii (EHEproMOHITOPA) 4
smart-MAC

S. Temu camocTiliHOI po00TH

No Hasga temu Kinbkictb

/1 TOJIMH

1. | Ananiz apxitektyp Smart Grid. JlochipkeHHS Ta TOPIBHSUIbHHIMA 9
aHaji3 apxiTeKTyp «po3yMHHX» Mepex (Smart Grid) pizHHX KpaiH
cBity (Hanpuknan, CILIA, Himeyunna, SAnoHis).

2. | Texnomoris ONOKYEH B eHEpreTulll. BHUBUEHHS MOXIHMBOCTEH 9
3aCTOCYBaHHS TEXHOJIOTII OJIOKYEHH g Oe3Me4YHoro OoOMiHy
JAHUMU Ta OopraHizallii po3MoAlIEHUX EHEPreTUYHUX PUHKIB.

3. | BukopucTtaHHs IITY4HOTO I1HTENEKTY. AHai3 3aCTOCYBaHHS 9
QITOPUTMIB ~ MAIIMHHOTO  HAaBYaHHS  JUIsI  MPOTHO3YBaHHS
CHEPrOoCIOKMBAHHS Ta BUSBJICHHS aHOMAJid y MmaHux Smart
Metering.

4. | EKoHOMIYHA AOUUIBHICTh. PO3paxyHOK €KOHOMIYHOI €(EeKTUBHOCTI 9
BIIPOBAPKCHHS cucTeM Smart Metering /it eHepreTUYHO1 KOMITaHi1
Ta CHOXKMBayYa.

5. | Ponp Smart Metering y nekapOonizaiiii. JlocnmigxkeHHs BHECKY 9
cucteM Smart Metering y 3MEHUICHHS BHUKHUIIB BYTJCIIO Ta
IHTErpaIliro BiTHOBIIOBAHHUX JHKEPEN CHEPrii.

6. | Anamiz ganux croxxuBaHHsA. CaMOCTIMHUN aHami3 pealbHUX ado 9
3MOJICJIbOBAaHUX JaHWUX TMpOo(UIIB CIOXWUBAaHHS Ta BUSBICHHS
3aKOHOMIPHOCTEH.

7. | Craumaptu  3B’s3Ky. llormmOnene  BUBYEHHS  OAHOTO 3 9

KOMYHIKaliiHuX mpotokoiiB (Hanpukiaa, G3-PLC) ta ioro




creruQikaIii.

8. | KibepbOesneka. JlochipkeHHS CydyacHHMX METOMIB KibepaTak Ha 9
cuctemu Smart Metering Ta po3poOka pEeKOMEHAAII MOa0 iX
3anmoOiraHHs.

9. | Po3pobka inTepdeiicy kopuctyBaua. CTBOpeHHS Makery abo 9

OPOTOTUITY MOOITBHOTO JOAAaTKa AJsi KIHIIEBOTO CIOXHBada JJIst
Bi3yani3allili JaHUX CIOKUBaHHSI.

10. | Texuonorii Smart Home. ocmimkeHHs B3aemoaii cucteM Smart 9
Metering 3 TEXHOJIOTISIMU «PO3YMHOTO OYJIUHKY.

6. 3aco0u QiarHOCTHUKHU pe3y/ibTATIB HABYAHHA
- €K3aMeH;
- MOJYJbHI TECTH;
- pedepary;

- 3aXHUCT JJabOpaTOPHUX Ta CAMOCTIMHHUX POOIT;

7. MeToau HaBYAHHSI

3a XapaKTepoM JIOT1KH Mi3HAHHS BUKOPUCTOBYIOTHCS TaKl METO/IM: aHATITHYHUH,
CUHTECTUYHMH, aHATITUKO-CUHTCTUYHUH, 1HAYKTUBHUHN, NS TYKTUBHUI.

3a piBHEM CaMOCTIMHOI PO3yMOBOI JisJIBHOCTI BHUKOPHUCTOBYIOTHCS METOIM:
po0JIEeMHUH, YACTKOBO-TIOITYKOBUM, TOCTITHUI[LKHUH.

3a JpKepenaMy 3HaHb BUKOPUCTOBYIOTHCS TaKl METOU HaBYaHHS:
- CJIOBECHUU MeToJ (JeKIlis, AUCKYCIs, CIiBOECIa TOIIO);
- MPaKTUYHUN METOJ (JJaOOpaTOPHI 3aHATTA);
- HAOYHUM MeToJ (METO UTFOCTpalliid, METO I€MOHCTpaIlii);
- poboTa 3 HaBYAJIbLHO-METOAUYHOIO JIITEPaTypor0 (KOHCHEKTYBaHHS, TE3yBaHHS,

AHOTYBAHHSI, pELIEH3YBAHHSI, CKJIalaHHs pedeparty);

- BigeomeTo (AUCTaHILiHI, MyJIbTUMEA1HI, Be0O-OpiEHTOBaH1 TOIIO);
- caMocCTiiiHa poOoTa (BUKOHAHHS 3aB/IaHb);
- 1HII BUIM.

8. MeToau OLiHIOBAHHS
OmiHioBaHHSI 3HaHb 3700yBauda BUIOi OCBITH BigOyBaeTbes 3a 100-0anbHOIO
IITKAJIOIO 1 TIEPEBOIUTHCS B HAI[IOHAJBHI OIIIHKH 3T1aHO 3 Ta0u. 1 unHHOTO «ll0sIOXKEeHHS
npo exk3amenu Ta 3aniku y HYBill Ykpainu»

8.2. IlkaJja oniHIOBaHHS 3HAHB 3100yBa4a BUIIOI OCBITH

Peittunr 3m00yBaya Bumoi ocity, | OIIHKa HAI[lOHAJIbHA Ta PE3yJIbTATH CKJIAAaHHS
Oanmn e€K3aM€eHIB 3aJIIKIB
90-100 BIIMIHHO
74-89 nobpe 3apaxoBaHO
60-73 3aJ0BIJIBHO
0-59 HE3a0BUILHO HE 3apaxOBaHO




8.3. IloJjiTHKa OLIHIOBAHHSA

IHonimuxa w000 Po6otu, sKi 31a10ThCS 13 MOPYILIEHHSM TEPMiHIB 0€3 MOBaXHUX MPUYUH,
deonaiinie ma OIIHIOIOTHCS HAa HIDKYY OLIHKY. [lepeckianants MOIyIliB BiI0OyBa€eThCS 13
nepecKNaoanH: JI03BOJTY JICKTOpA 32 HASIBHOCTI MOBAKHUX MPUYHH .
Ilonimuka w000 CrircyBaHHS ITiJ1 9ac MOAYJIPHUX aTeCTalliid Ta eK3aMeHiB 3a00poHeHi (B
akaoemiunoi T.4. 13 BUKOPUCTAHHSIM MOOUIbHUX JieBaiiciB). CamMocTiliHI po0oTH
0obpouecnocmi: MMOBUHHI MaTH KOPEKTHI TEKCTOBI MOCHJIAHHS HAa BUKOPUCTAHY JITEpaTypy
Ionimuxa w000 BinBinyBaHHS 3aHATH € 000B’I3KOBUM. 32 00’ €KTUBHUX IPUYUH
6i06i0yeanns: (mampukiaa, xBopoba, M>KHApOIHE CTAKYBAHHS ) HABYAHHS MOXKE
B1I0YBaTUCh 1HIUBIAyaTbHO (B OH-JIalH (hOpMI 3a MOTOKEHHSIM 13
nexanom HHI)

o

©oNokwhE

9. MeTtoauuHe 3a0e3ne4eHHA
EnekTpoHHMII HaBYaJIbHUK KypC HAaBUYaJIbHOI JWUCUUIUIIHK (HA HABYAIBHOMY
noprani HYBill Ykpainu eLearn );
KoHcnekTu nekiiil Ta ix npe3eHrarii (B €1€KTPOHHOMY BUTJISIN);
[TimpyuHuky, HaBYAIbHI1 MOCIOHUKH, TPAKTUKYMH;
MetoauyHi MaTepiaau 1100 BUBYSCHHS HABYAIBHOT AUCITUILIIHU JJIs 3100yBaviB
BUIIIOI OCBITH JICHHOT Ta 3a04HO1 (hOpM 3100YTTS BUIIIOT OCBITH.

1. PexomenoBaHa jiTepaTrypa
VYKpaiHOMOBHI JKepena:

’Kykor B.B. [nTenekTyanbHi cucTeMu 00Ky €IeKTpOSHEePTii.
Caenxo C.B. Smart Grid: TexHOJOT'11 Ta TEPCIIEKTURH.
['marym B.A. EnextpudHi Mepexi Ta CHCTEMHU.
KynemoB M.A. CucremMu eHEpreTH4HOr0 MEHEIKMEHTY.
[Mapkymia O.A. OCHOBU €IEKTPOTEXHIKH Ta EIEKTPOHIKH.
Menpauuyk C.B. [HpopMmarliiiiHi CHCTEeMH B €HEPTETHIII.
IBanos I1.P. Teopis Ta npaktuka Smart Metering.
Koganenko B.B. O0:1ik e1eKTpU4HOI eHeprii: Teopis 1 MpaKkTUKa.
Knumenko A.M. Enepretnuni iHpopMaiiHO-ypaBIsiioul CUCTEMH.

lO Hextsp B.I'. EnexTpoeHepreTuHi CUCTEMHU Ta MEPEXI.

CoNooakrwdE

AHTJIOMOBHI JpKeperna:
Momoh J.A. Smart Grid: Fundamentals of Design and Analysis.
Bhattacharyya S.C. Smart Grid: Technology and Management.
Erol-Kantarci M. Internet of Things and Machine Learning for Smart Grids.
Bayindir R. Smart Grid and the Future of Energy.
Li F. An Introduction to Smart Grid and Its Components.
Wang F. Smart Grid Technology.
Zhong J. Smart Grid Cybersecurity.
Sankaran C. Smart Metering Systems.
Fink C. Smart Grid: Applications, Networks, Communications.

10 Farhangi H. The Path of the Smart Grid.
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10.

11.
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Cranpapru:
JNCTY 2267-93 Bupobu enekTpoTexHiuHi. TepMiHU Ta BU3HAUCHHS
JCTY IEC 60050-161-2003 CnoBHMK €JIEKTPOTEXHIYHUX TepMiHiB. ['maBa 161.
Enexrpomarnitha cymichicts (IEC 60050-161:1990, IDT)
JACTY IEC 60050-300-312:2006 EnekTpoTeXHIYHUWA CJIOBHUK TEPMIHIB.
EnextpuuHi Ta eneKTpOHHI BUMIPIOBaHHS 1 3acO0M BUMIPIOBAJILHOI TEXHIKH.
Yactuna 312. 3aranpHi TepMiHHM o0 enekTpuyHoro BuMipioBanHs (IEC 60050-
300:2001, IDT)
JACTY IEC 60050-300-313:2006 EnekTpoTeXHIYHUWA CJIOBHUK TEPMIHIB.
EnexktpuyHi Ta eNeKTPOHHI BHUMIpPIOBaHHS 1 3acoOM BHUMIPIOBABHOI TEXHIKH.
Yactuna 313. Tunu enextpuuHux 3aco0iB BuMiproBanbHOi TexHiku (IEC 60050-
300:2001, IDT
JACTY 1EC 60331-12:2007 BunpoOyBaHHS €JIEKTPUYHHX KaOeIiB BOTHEM.
Hinmichicty k1. YactuHa 12. YcTaTkoBaHHS Ui BUIIPOOYBaHHS 3a TEMIIEpaTypu
noiyM st He MeHII Hixk 830° C 1 mexaniuHoro ynapy (IEC 60331-12:2002, IDT)
JACTY IEC 60331-25:2007 BunpoOyBaHHS €NEeKTpUYHUX KaOeIiB BOTHEM.
imicHicts k1. Yactuna 25. Metoauka BunpoOyBaHHs. BojgokoHHO-onTHYHI Kabei
(IEC 60331-25:1999, IDT)
JACTY 2225-95 (I'OCT 30421-96) BumiproBadi €JIEKTPUYHOT €EMHOCTI aKTUBHOIO
OTIOpPY Ta TAHT'€HCY KyTa BTPAT BUCOKOBOJIbTHI. 3arajibHi TEXHIUYHI YMOBH.
JACTY 2718-94 (I'OCT 30217-94) Mipu 1HAYKTUBHOCTI, B3a€MHO1 1HAYKTHUBHOCTI 1
KOMILJIEKCHOI B3a€MHOT 1HAYKTHUBHOCTI. 3arajibHi TEXHIYH1 YMOBH
JNCTY 2816-94 Marepianu MarHiTHi. MeToan BU3HAYCHHSI CTATUYHUX MarHITHHX
XapaKTEPUCTHK 3pa3KiB MarHiTO-TBEPIUX MaTepialliB
JNCTY IEC 60477-2001 Pe3ucropu MOCTIHHOTO  CTpyMy JiabopaTopHi
(IEC 60477:1974)
JNCTY IEC 60477-2-2001 Pesucropu maboparopui. Yactuna 2. Pesucropu
3MiHHOTO cTpyMmy Jaboparophi (IEC 60477-2:1979, IDT)
JNCTY IEC 60564:2004 Moctu nocTiiiHOro cTpymy 1ij1si BuMiptoBanHs onopy (IEC
60564:1977, IDT)

[Hdopmartiitai pecypcu
MinicTepcTBO OcBiTH 1 Hayku Ykpainu — https://mon.gov.ua Odiniitauii caiT, mo
MICTUTh HOPMATHUBHI JOKYMEHTH, HaKa3u, CTAaHJAapTH OCBITH.
HaykoBa enextponna Oiomioreka VYkpainm (HaVYKMA, HBYB, ELib) -
https://www.nbuv.gov.ua [loctym 10 HaykoBHX MyOJiKamid, JauUcepTaIii,
MoOHoOrpadiil y rainy3i eHepreTukH.
Jlep>kaBHe areHTCTBO 3 E€HEProePEeKTUBHOCTI Ta €HEPro30epekeHHd YKpaiHu —
https://saee.gov.ua AxkrtyanpHa iHGOpMAaIlisl IIOJO0 EHEPro30epeKeHHs, Mporpam
M1JBUIICHHS €HEProePEeKTUBHOCTI.
[MopTan BigkpuTux nanux Ykpainu (€-data) — https://data.gov.ua Bigkpuri pecypcu
II0JI0 €HEPTOCTIOKUBAHHSI, 3BITIB MIAMPUEMCTB, OIOJKETHUX JAHUX.
HamionanmpHa  eHepreTmuHa KommaHis — «YKpeHnepro» —  https://ua.energy
CratuctuuHa iH(oOpMaIlis MO0 BUPOOHHUIITBA Ta CIIOKMBAHHS €JIEKTPOCHEPrii B
VYkpaiHi.



https://mon.gov.ua/
https://www.nbuv.gov.ua/
https://saee.gov.ua/
https://data.gov.ua/
https://ua.energy/

10.

11.

12,

Odinirinuii BeOcaiit HYBIll Ykpainu— https://nubip.edu.ua Marepiaim, MeToudH1
peKoMeH allli, IporpamMu MPaKkTUK, 3BITH.

Scopus — https://www.scopus.com bi6miorpadivna Ta pedeparuBaa 6a3a JaHUX IS
MOIITYKY HAYKOBHX JKEPEIL.

IEEE Xplore Digital Library — https://ieeexplore.ieee.org IToBHOTEKCTOBI
nmyOJTiKalii 3 eJIeKTPOTEXHIKH, CHEPTeTUKH, aBTOMATH3aII11.

Google Scholar — https://scholar.google.com IlomykoBa cucreMa IjIsi HAyKOBHX
JDKEpell, CTaTe, 3BITiB, TEXHIYHOI IOKYMEHTAITI].

Open Access Repository KPI — https://ela.kpi.ua J[loctym mo wMaTepiamiB
KOH(epeHIiid, cTaTei, KypCOBHX 1 JUTUIOMHUX POOIT 3 EHEPTEeTHUKH.
https://energy.kpi.ua — HaykoBwuii xypHan «EHepreTuka: eKOHOMIKa, TEXHOJIOTII,
EKOJIOT15.

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



https://nubip.edu.ua/
https://www.scopus.com/
https://ieeexplore.ieee.org/
https://scholar.google.com/
https://ela.kpi.ua/
https://energy.kpi.ua/
https://lib.nubip.edu.ua/

