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1. Onuc HABYAJBLHOI JUCHHUILIIHA

Hucuuminina «CuctemMu Smart Metering» € BUOIPKOBUM KOMIIOHEHTOM OCBITHBOI
nporpamu  «EnekTpoeHepreTnka, eIEKTPOTEXHIKa Ta  CIEKTPOMEXaHika» IS
MariCTepCbKOTro piBHSA IMIJTOTOBKM 1 BHBYA€ TEOPETUYHI OCHOBU, apXiTEKTypy,
KOMIIOHCHTH Ta NPUHIUNU (YHKIIOHYBAaHHS IHTEJICKTyaIbHUX CHCTEM OOJIKY
eneKkTpoeHeprii. Po3risgaloThCcs CydacHi TEXHOJOTII 3B's13Ky, METOU 300py Ta aHaTI3y
JAaHUX, YIPaBIiHHA HABAHTAXEHHSM 1 B3aEMOJIIS 3 1HIIMMH €JIEMEHTAMU «PO3yMHHX)
mepexx (Smart Grid). Kypc opienToBanmwii Ha mMArOTOBKY (paxiBIiB, 3JaTHUX
MPOEKTYBATH, BIPOBA/HKYBATH Ta EKCIDTyaryBath Smart Metering cuctemMu s
MiIBUIIEHHS €(DEKTUBHOCTI, HAMIMHOCTI Ta CTIHKOCTI EHEPTETUYHUX CHCTEM.

I'any3b 3HaHB, HANIPSIM MIATOTOBKH, CHENiaAJbHICTb, 0CBITHbO-KBaJi(ikaniiiHuii piBeHb

OCBITHI# CTYIIIHb Marictp
CrieniaJibHICTh G3 EnextpuyHa iHXeHEPIsA
OcBiTHS Iporpama EnexTpoeHeprerrka, eJICKTPOTEXHIKA Ta EICKTPOMEXaHiKa
XapakTepuCcTHKA HABYAJIBHOI TUCIHILTIHA
Bun BubipkoBa
3aranbHa KiJIbKiCTh TOAUH 120
Kinpkicts kpeauriB ECTS 4
KibKiCTh 3MICTOBHX MOJTYJIIB 2
KypcoBuii npoekt (pobota)
dopma KOHTPOIIIO Ex3amen
IToka3HNKH HABYAJIbHOI IMCHUIJIIHM ISl J€HHOI TA 3204HO0I (JOPM HABYAHHS
neHHa popma HaBYaHHS 3a0uHa (OopMa HaBUYAHHS
Pik miaroToBku 2 Kypc
CemecTtp 3
JIekmiiHl 3aHATTS 10 rog.
ITpakTHYHi, CEeMIHAPChKi 3aHITTS -
JlaGopartopHi 3aHATTA 20 rog.
CamocriitHa po6oTa 90 rogx.
Kypcosuii mpoexr -
KinpKicTh THXKHEBUX TOAUH 3 rom.
JUTSL ICHHOT (hOpMH HABYAHHS:
ayTUTOPHUX
2. Meta Ta 3aBAaHHS HABYAJBLHOI JUCIUILIIHHA

Mera: HajgaTH CTyA€HTaM MaricTpaTypd 3HaHHS Ta MPaKTUYHI HaBUYKH,
HEOOX1/IH1 JUIsl MPOEKTYBaHHs, aHali3y, BIIPOBA/KEHHS Ta €KCIUTyartalii cucteM Smart
Metering B paMKax Cy4acHOi €JIEKTPOCHEPTeTUIHOI IHPPaACTPYKTYPH.

3aBaaHHA:

- BuBuuTH apXiTEKTypy Ta KOMIIOHEHTH cucTeM Smart Metering.

- OmnanyBaTv TPUHIUON POOOTH IHTENEKTyalbHUX JIIUMUIBHUKIB Ta KOMYHIKalIMHUX
MEPEK.

- HaBuutucs anamizyBatu nAaHi, OoTpuMaHi Big Smart Metering cucrem, s
OmNTHUMI3allii CTIOKUBAHHS Ta YIPABIIIHHS €HEPTrOPECypPCaMH.

- 3100yTH HaBUYKH MOJEIIOBaHHS Ta cuMyJisiii Smart Metering cuctem.

- Hocniautu nuTaHHs KibepOe3neku Ta 3aXUCTy JaHuX B cucTeMax Smart Metering.




VY pe3ynbTari BABYEHHS AUCIUILIIHA CTYACHT MIOBUHEH:

3Haru:
- Ilpunuunu poOOTH, apXITEKTYpPY Ta KIOYOBI KOMIIOHEHTH cucTeM Smart Metering.
- Tunu Ta 0cOOMMBOCTI IHTEICKTYATbHUX JIYMIBHUKIB €JIEKTPOCHEPIi.
- KomyHikaii#iHi MpoTOKOJIU Ta TEXHOJIOT], 1110 3aCTOCOBYIOThCS B Smart Metering.
- Metoau 360py, nepeaadi, oOpoOKH Ta aHaJI3y BEIMKUX 00csTiB nanux (Big Data).
- 3arpo3su kibepOe3ner Ta NIPUHIUIH 3aXUCTY JaHHX.

BwmiTu:
- MoguenoBaTy Ta CHMYJIIOBaTH poOOTY KoMIIOHeHTiB Smart Metering.
- AHani3zyBaTH Ta IHTEpIPETYBATH AaHi MPO(]isIiB HABAHTAKCHHSI.
- Ob6uparty onTUMajIbHI KOMYHIKaliiHI PIIIEHHS 11 KOHKPETHUX YMOB.
- Bwusnauatu Ta po3paxoByBaTH EKOHOMIUHY €(EKTHBHICTh BIPOBAKEHHS Smart

Metering.

- OriHIoBaTH pU3HKHU KiOepOe3MeKku Ta 3aCTOCOBYBAaTH 0a30B1 MEXaHI3MU 3aXUCTY.

MaTu HaBHYKH:
- PoGoTu 3 mporpamMHuM 3a0e3MeueHHsIM JIJIs1 MOJISTIOBaHHs cucTteM Smart Metering.
- AHali3y BEeJIMKUX 00CSTIB JaHUX PO €HEPrOCIOKUBAHHS.
- PoOoTH 3 cyyacHUMU KOMYHIKAI[IHHUMU TEXHOJIOT1SIMH.
- Pospaxynky napameTtpiB Ta epexkTuBHOCTI cucteM Smart Metering.
- IIpoexTyBaHHS Ta BIPOBAIKCHHS OKPEMHUX KOMITOHEHTIB CHCTEMHU.

Ha0yTTs1 KOMIIETEHTHOCTEI:

Inmecpanvna komnemenmnicmo (IK):
31aTHICTh PO3B’SI3YBATH CKJIAJHI MPOOJIEMHU 1 3aa4l M1 yac NpoPeciiHol TISIbHOCTI y
rajysl €JeKTPOCHEPreTUKH, E€JIEKTPOTEXHIKM Ta EJIEeKTPOMEXaHIKM abo y Mpolect
HaBYaHHS, 110 Mepeadavae MpOBEACHHS JOCIIKeHb Ta/a00 31MCHEHHS 1HHOBAIlN Ta
XapaKTepU3y€eEThCsl HEBU3HAUCHICTIO YMOB 1 BUMOT.
3azanvui komnemenmuocmi (3K):

3K1. 3narHicTh 70 aOCTPaKTHOTO MHUCIICHHS, aHAJII3y Ta CUHTE3Y.
3K3. 3natHICTh 0 BUKOPHUCTAHHS 1H(POPMAIITHUX 1 KOMYHIKAIlIHHUX TEXHOJIOT1M.

3K4. 3gaTHICT,  3aCTOCOBYBATH  3HAHHS y MPAKTUYHUX CUTYAIISIX.
3K6. 3naTHIiCTh NpUiiMaTH OOTPYHTOBAH1 PIIIICHHS.
3K7.3naTHICT,  BUMTHCS  Ta  OBOJIOJIBATU Cy4YaCHUMH 3HAHHSIMU.

Cneuianwni (¢paxoei, npeomemni) komnemenmuocmi (CK):
CKI1. 3patHicTh 3aCTOCOBYBAaTM OTpPUMAaHI TEOPETUYHI 3HAHHS, HAYKOBI 1 TEXHIYHI
METOAM [JIsl BUPIIICHHS HAayKOBOTEXHIYHMX NPOOJEM 1 3a/Jad eJNeKTPOECHEPIeTHUKH,
€JIEKTPOTEXHIKH Ta €JIEKTPOMEXAHIKH.
CK2. 3paTHIiCTh 3aCTOCOBYBATH ICHYIOYI Ta pPO3pOOJSTH HOBI METOAMU, METOAMKH,
TEXHOJIOT1i Ta MPOLEAYPH AJisi BUPIIIECHHS 1H)XKEHEPHUX 3aBJaHb €JIEKTPOCHEPreTHKH,
€JIEKTPOTEXHIKH Ta €JIEKTPOMEXAHIKH.
CK14. 3paTHICT, BHKOPHUCTOBYBATH MPOTPAMHE 3a0€3MEUeHHS JJIsi KOMIT FOTEPHOTO
MOJIETIIOBaHHS, aBTOMAaTU30BAHOIO MPOEKTYBaHHS, aBTOMAaTU30BaHOTO BUPOOHMIITBA 1
aBTOMATU30BaHOI PO3POOKH a00 KOHCTPYIOBAHHSI €JICMEHTIB.

Ipozpamnui pesynemamu nasuanns (INPH):
[TPH3. OnanoByBaTH HOBI Bepcii a00 HOBE MporpamMHe 3a0e3neUeHHs, IpU3HaUeHE TS



ITPH6. PekoHCTpyroBaTH ICHYHOYI €JEKTPUYHI Mepexki, CTaHIii Ta TMiJCTaHIIl],
€JIEKTPOTEXHIYHI 1 €JIEKTPOMEXaHIYHI KOMIUIEKCH Ta CUCTEMH 3 METOIO IMiABUIIEHHS X
HaAJIHHOCTI, €PEKTUBHOCTI €KCIUTyaTaIlii Ta IPOIOBKEHHS PeCypcey.

[TPHI12. I1nanyBaTu Ta BUKOHYBATH HAayKOB1 JIOCTIPKEHHS Ta 1HHOBAIIMHI MPOEKTH B
chepi eeKTPOCHEPTreTUKH, EICKTPOTEXHIKH Ta €IICKTPOMEXAHIKH.

[TPH20. BusiBisiTH OCHOBHI YMHHUKM Ta TEXHIUHI MPOOJIEMH, IO MOXKYTh 3aBa)kaTH
BIIPOBAKCHHIO Cy4acHUX METO/IIB KepyBaHHS CJICKTPOCHEPTCTUUHNMU,
CICKTPOTEXHIYHUMHU Ta €JIIEKTPOMEXaHIYHIMH CHCTEMaMH

3. [Iporpama Ta cTpPYKTypa HABYAJIbHOI IMCUHUILTIHI
3.1. IloBHu# TepMiH HaBYAHHS

HazBu 3MiCTOBHX MOJYIiB 1 TEM KinpkicTs rogun
neHHa gopma 3aouna popma
yCb y TOMY YHUCII yc| yTOoMy uMci
bO
OTO | jex mp. | nab. | iHg. | c.p. ro | ek | 1P nab. | ing | c.p
1 2 3(4|5|6|7|8|9]10|11(12/|13

3micToBHif MOITYIH 1.

Tewma 1. . 242 4 18
Beryn o cucrem Smart Metering: Oruisi KOHUETIIT

«po3ymHOi Mepexi» (Smart Grid) Ta 1i KIO4OBHX
KOMIIOHEHTIB. BusHaueHHs Ta kiacuikamis cuctem
Smart Metering. IcTopisi po3BUTKY Ta CBITOBI
TEH/ICHIII1 BIIPOBAKCHHSI.

Tewma 2. . 24 | 2 4 18
ApxiTeKkTypa Ta KOMIOHEHTH Smart Metering

cucteMm: /letanpHuii po30ip apXiTEKTYypH CUCTEMH BiJ
IHTEJIEKTYaIbHOT' O JIIYMJIbHUKA 10 CUCTEMU
ynpasiiHHA AaHuMHu 00Jiky (MDMS). Posrisa
(GyHKIIH TIYMIbHYUKA, KOMYHIKAI[IHHOTO 1HTEpdeiicy
Ta 30Mpadva JaHUX.

Tewa3 | 24 (2| |4 |18
KoMyHiKariiiH1 TeXHOJIOT1i: Ornfm MIPOBIIHUX Ta
0e3mpOBITHUX TEXHOJIOTIH 3B'A3KY, 110
BHKOPHCTOBYIOThCS B Smart Metering - PLC, ZigBee,
Wi-Fi, LoRaWAN, NB-IoT, 5G. Anaui3 ix nepesar,
HEZIOIIKIB Ta cep 3aCTOCYBAHHS.

Pazom 3a 3micToBUM Moxyem 1 72 16 12 54

3MicTOBHIA MOITYITh 2.

Tema 4. , 24 | 2 4 18
Amnamis JaHUX Ta YIOpPaBJI1THHA HaBaHTa)KCHHHM

Meroau 360py, 0OpoOKHM Ta aHai3y JaHUX PO
CroKUBaHHsA. MoJiesli IIPOrHO3yBaHHS
HaBaHTa)XEeHHA. [[pyHIMNN yrIpaBIiHHS TOMUTOM
(Demand Response) Ta B3aemMo/iis 3 KIHIIEBUM
CIIO’KUBAYEM.

Tema 5. ‘ 24 | 2 4 18
KibepOesmeka Ta cranmaptuzarisi: Po3risg ocHOBHUX

3arpo3 kibepOesneni B Smart Metering cucremax.
Meroau 3axucty nanux Ta ingpactpykrypu. Ormsn
MDKHApOJHHX Ta HallloHaIbHUX cTaHaapTis (ISO,

IEC, IEEE), mo perymorTh BOPOBAIKCHHS CHCTEM.




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

Ycboro 120 |10 20 90

4. Temu JadopaTOPHHUX 3aHATH

KOMYHIKaIiiHUX mpoTokoniB (Hampukman, G3-PLC) ta iioro

No Hasga temu Kinbkicth
n/m TOIWH
1. |BuBuenHs 6araTo)yHKIIOHATBHUX JIIYUIBHUKIB €JIEKTPOCHEPT1i 4

BuBuUeHHSI KOMIUIEKTHUX MIPUCTPOIB OOJIIKY €IeKTpOeHepril 4

3. |ABTOMaTH30BaHa cHUCTeMa OOJIIKY €JIEKTPOCHEPTii Ta YIpaBIiHHS 4
enekrpocnoxkuBaHHsiM SMART IMS

4. |Po3paxyHOK HaJIIMHOCTI aBTOMATHU30BAaHOI CUCTEMHU  OOJIKY 4
€HEProHOCIiB

5. |BuBYeHHS pO3yMHOTO JIIUMJIBHUKA €JIEKTPOCHEPrii (EHEproMOHITOpA) 4
smart-MAC

d. Temu camocTiiiHOI po00OTH

No Hasga Temu KinbkicTh

/1 TOIUH

1. | Anani3z apxitektyp Smart Grid. JlocniakeHHs Ta HOPIBHSUIbHHIMA 9
aHaji3 apxiTeKTyp «po3yMHHX» Mmepex (Smart Grid) pi3HHX KpaiH
ceity (Hanpukian, CIIA, Himeuunna, SmnoHis).

2. | Texnomoris ONOKYEWH B eHEpreTHIll. BUBUEHHS MOXKIMBOCTEH 9
3aCTOCYBaHHS TEXHOJIOTii OJOKYEHH i Oe3Me4YHoro oOMiHy
JTAHUMU Ta OpraHizailii po3MoAUICHUX EeHEPreTUYHUX PUHKIB.

3. | BukopucranHs IITYy4HOrOo 1HTEJNEKTY. AHaI3 3aCTOCYBaHHS 9
QITOPUTMIB ~ MAIIMHHOTO  HaBYaHHS  JJIS  [POTHO3YBaHHS
CHEProCIOKUBAHHS Ta BHUSABJICHHS aHOMAaJid y JgaHux Smart
Metering.

4. | ExoHOMIYHa JOUUIBHICTE. PO3paxyHOK €KOHOMIYHOI €(eKTUBHOCTI 9
BIIPOBAHKCHHS cucTeM Smart Metering /it eHepreTUYHO1 KOMITaHi1
Ta CIOXKMBAaYA.

5. | Ponp Smart Metering y naexapOonizamii. JocmigKeHHS BHECKY 9
cucteM Smart Metering y 3MEHIICHHS BHKHUAIB BYIJICHIO Ta
IHTErpaIliro BiIHOBIIOBAHHUX JKEPEN CHEPrii.

6. | Amamiz ganux croxuBaHHsa. CaMOCTIMHMH aHam3 pealbHuX ado 9
3MOJICIbOBAaHUX JaHUX MPO(MUIB CIOKHUBAaHHS Ta BHUSIBICHHS
3aKOHOMIPHOCTEH.

7. | Cranmaptu  3B’s3ky. llornmbiieHe  BHUBYEHHS ~ OJHOTO 3 9




crienudikariiu.

8. | KibGepOesneka. JlochimkeHHs Cy4acHHMX METOIIB KiOepaTtak Ha 9
cuctemu Smart Metering Ta po3poOka pPEeKOMEHAAIIM MO0 IX
3arnoOiraHHs.

9. | Po3pobka inTepdeiicy kopuctyBaua. CTBOpeHHS MakeTy abo 9

MPOTOTUITY MOOUIBHOTO JIOJaTKa JIS KIHIIEBOTO CIIOXKHMBada JIjIs
Bi3yasrizallii JaHUX CIOKHBAHHSI.

10. | Texnonorii Smart Home. [ocnimkeHHs B3aeMojii cucteM Smart 9
Metering 3 TEXHOJIOTISIMU «PO3YMHOTO OYJIUHKY.

6. 3aco0u 1iarHOCTHKHU pPe3yJIbTATIB HABYAHHS
- €K3aMeH;
- MOJYJbHI TECTH;
- pedepaty;

- 3aXHCT JIADOPATOPHUX Ta CAMOCTIMHUX POOIT;

7. MeToau HABYaHHA

3a xapakTepoM JIOTIKH MI3HAHHS BUKOPUCTOBYIOTHCS TaKl METOJM: aHAJTITUYHUM,
CUHTETUYHUM, AHATITUKO-CUHTETUYHUH, 1HAYKTUBHUH, JETYKTUBHUI.

3a pIBHEM CaMOCTIMHOI PO3YMOBOiI MJISUIBHOCTI BUKOPHCTOBYIOTHCSI METOJIU:
poOJIeMHUH, YaCTKOBO-TIOITYKOBUM, TOCITITHUIILKHUH.

3a JKepenaMu 3HaHb BUKOPUCTOBYIOTHCS TaKl METOIM HAaBYAHHS:
- cloBecHU# MeTo (JIeKIis, JUCKYCls, CriBOeciia TOoIIo);
- MpakTUYHUU MeTon (J1abopaTopHi 3aHATTS);
- HaOYHHI MeTOJ (METOJI LTFOCTpaIliii, METOJ AEMOHCTpAIliii);
- po0OoTa 3 HaBYAIBHO-METOJMYHOIO JITEPaTypor0 (KOHCIIEKTYBAaHHS, TE3yBaHHS,

aHOTYBaHHsI, pEIIEH3YBaHHsI, CKJIalaHHs pedepary);

- BigeoMeToJ (IUCTaHIlIHI, MyJIbTUME1iTH1, B€O-Opi€HTOBAHI TOIIO);
- caMocCTiiiHa poOoTa (BUKOHAHHS 3aB/IaHb);
- 1HII BUIH.

8. MeToau OiHIOBAHHSA
OmiHtoBaHHS 3HaHb 3700yBaua BUINOI OCBITH BigOyBaeThes 3a 100-6ambHOIO
IITKAJIOIO 1 TIEPEBOIUTHCS B HAITIOHAIBHI OIIHKHY 3T1HO 3 Ta0J. 1 ynHHOTO «ll0MTOXKEHHS
npo ex3amenu Ta 3aniku y HYBill Ykpainu»

8.2. IllkaJja oniHIOBAHHS 3HAHBb 3100yBa4Ya BUIIOI OCBIiTH

Petitunr 3m00yBava Bumoi ocBity, | OIlliHKa HalllOHaJIbHA Ta PE3YJIbTaTH CKJIAJaHHS
Oann €K3aMEHIB 3aJI1KIB
90-100 BIIMIHHO
74-89 n00pe 3apaxoBaHO
60-73 3aJ0BLUILHO
0-59 HE3aJ0BUIBHO HE 3apax0BaHO




8.3. IlouaiTnka oiHIOBAHHSA

Ionimuka w000 Po6oty, siki 37a10ThCS 13 MOPYIIEHHSM TepMiHIB 0€3 MOBaXHUX MPUYUH,
oeonaiinie ma OIIHIOIOTHCS HAa HIDKYY OMIHKY. [lepeckiiananas MOy iB BiqOyBa€eThCs 13
nepecKIadanHs: JT03BOJIY JIEKTOPA 332 HASIBHOCTI MOBAYXHUX MPHUUUH .
Ilonimuka wooo CrincyBaHHS 111 4ac MOAYJIBHUX aTecTalliil Ta ek3aMeHiB 3a00poHeHi (B
aKaoemiunoi T.4. 13 BUKOPUCTAHHIM MOOUIbHUX JieBaiiciB). CaMocTiiiHi poOoTH
000pouecHocmi: MOBMHHI MaTH KOPEKTHI TEKCTOBI MOCHJIAaHHS HA BUKOPUCTAHY JITEPATypy
Ionimuka w000 BinBinyBaHHS 3aHATH € 000B’I3KOBUM. 32 00’ €KTUBHUX TPUYUH
6i06I0y8aHHA: (manpukiaa, xBopoOa, MiXKHAPOTHE CTAKYBAHHS ) HABYAHHS MOXKE
B110yBaTUCH 1HIUBINYyaIbHO (B OH-JIaiH ()OpMi 3a TIOTO/KEHHSIM 13
nexaHom HHI)

W

CoNoaRrLDE

9. MetoauuHe 3a0e3ne4eHHSA
EnexTpoHHMii HaBYaIbHUN KypC HABYANBHO! JUCHUIUIIHM (Ha HaBYAIbHOMY
noprani HYBill Ykpainu eLearn );
KoHcnekTu nekiniit Ta ix npesenraiiii (B €IeKTPOHHOMY BUTJISII);
[lixpyyHUKH, HABYAJIbHI TOCIOHUKHU, TPAKTUKYMU;
MetoauyHi mMaTepiaiau 100 BUBYEHHS HABUYAJIbHOI AUCIUIUIIHU 1Ji 3100yBaviB
BHILIOT OCBITH JICHHOI Ta 3a049HOI (POpM 3100y TTS BULIOI OCBITH.

1. PexkomeHnaoBaHa Jiteparypa
VYkpaiHOMOBHI JKepena:

Kykor B.B. InTenekryanpHi cuctemMu o0J1IKy €IeKTPOCHEPrii.
Caenko C.B. Smart Grid: TexHOJIOT1] Ta IEPCIIEKTUBH.
['matym B.A. EnekTpuuHi Mepexi Ta CHCTEMH.
KynemoB M.A. CucteMu €eHEPreTUHYHOTO0 MEHEIKMEHTY.
INapkyma O.A. OCHOBH €JIEKTPOTEXHIKU Ta EIEKTPOHIKH.
Mensanuyk C.B. [ndopmarriiini cucteMu B €HEPTeTHIII.
IBanoB I1.P. Teopis Ta mpakTuka Smart Metering.
KoBasienko B.B. O011ik e1eKTpUYHOT €HEeprii: Teopis 1 NpaKTHKA.
. Kiimmenko A.M. Enepreruuni iHpopMaliiHO-yNpaBIisiOvl CHCTEMH.

10 Hextsp B.I'. EnekrpoeHepreTnyH1 CUCTEMU Ta MEPEKI.

CoNoOaRrODE

AHTJIOMOBHI JIXKepena:
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.



10.

11.

12,

Crangaptu:
JNCTY 2267-93 Bupobu enexktpoTexHiuyti. TepMinu Ta BU3HAYEHHSI
JNCTY IEC 60050-161-2003 CnoBHHUK €JeKTpOTeXHIYHUX TepMiHiB. [naBa 161.
Enexrpomarnitha cymichicts (IEC 60050-161:1990, IDT)
JNCTY IEC 60050-300-312:2006 EnexTpoTexHIYHUH  CIIOBHUK TEpPMIHIB.
EnexrpuuHi Ta eIeKTpOHHI BUMIPIOBaHHS 1 3acOo0M BHUMIPIOBAJIBHOI TEXHIKHU.
Yactuna 312. 3aranpHi TepMiHu moao enekrpuunoro sumiproBanus (IEC 60050-
300:2001, IDT)
JCTY IEC 60050-300-313:2006 EnexTpoTexHIYHHI CIOBHMK TEpMIHIB.
EnexktpruyHi Ta €NeKTPOHHI BHUMIPIOBaHHS 1 3aCO0M BUMIPIOBAIBHOI TEXHIKU.
Yactuna 313. Tunu enextpuuHux 3aco0iB BumiproBanbHoi TexHiku (IEC 60050-
300:2001, IDT
JCTY 1EC 60331-12:2007 BunpoOyBaHHS €JIEKTPUYHUX KaOeNiB BOTHEM.
Himicuicty kin. Yactuna 12. YcrarkoBaHHS Il BUNPOOYBAHHS 3a TEMIIEpaTypH
noaym st He MeH Hixk 830° C i mexaniunoro yaapy (IEC 60331-12:2002, IDT)
JNCTY 1EC 60331-25:2007 BumnpoOyBaHHS €JIEKTPUYHHUX KaOeliB BOTHEM.
[imicHicth k1. Yactuna 25. Meroanka BuripoOyBaHHs. BosokoHHO-ONITHYHI Kabeni
(IEC 60331-25:1999, IDT)
JNCTY 2225-95 (I'OCT 30421-96) BumipioBaui €neKTpUYHOI €MHOCTI aKTHBHOTO
OMOpY Ta TAHI'€HCY KyTa BTPaT BUCOKOBOJIbTHI. 3arajibHi TEXHIUYHI YMOBH.
JNCTY 2718-94 (I'OCT 30217-94) Mipu 1HIYKTUBHOCTI, B3aEMHOI 1HIYKTUBHOCTI 1
KOMILJIEKCHOI B3a€MHO1 1HAYKTHUBHOCTI. 3arajibHi TEXHIYH1 YMOBH
JNCTY 2816-94 Marepianu MarHiTHi. MeToau BU3HAYEHHS CTAaTUYHUX MAarHITHUX
XapaKTEPUCTHK 3pa3KiB MarHiTO-TBEPIMX MaTepialliB
JNACTY 1IEC 60477-2001 Pe3uctopu MOCTIHHOTO CTpyMy JIabOpaTopHi
(IEC 60477:1974)
JNCTY 1IEC 60477-2-2001 Pesucropu mabdoparopHi. Yactuna 2. Pesucropu
3MiHHOTO cTpyMmy Jaboparophi (IEC 60477-2:1979, IDT)
JNCTY IEC 60564:2004 Moctu nioctiitHoro crpymy aiis BumiptoBanus onopy (IEC
60564:1977, IDT)

[Hdopmartiithi pecypcu
MinictepcTBO OcCBiTH 1 Hayku Ykpainu — https://mon.gov.ua Odimiitauii cait, 1o
MICTUTh HOPMATHUBHI JOKYMEHTH, HaKa3u, CTAaHAApTH OCBITH.
HaykoBa enektponna 6ibmioreka VYkpainm (HaYKMA, HBVYB, ELib) -
https://www.nbuv.gov.ua [loctym 10 HayKOBHUX MyOJiKaliid, JUCEepTAIliid,
MoOHorpadiil y rainy3i eHepreTukH.
Jlep>kaBHEe areHTCTBO 3 €HEpProe(EeKTUBHOCTI Ta €HEpro30epekeHHs YKpaiHu —
https://saee.gov.ua AxrtyanpHa iH(pOpMAILiS [IOI0 CHEPro30epeKEHHs, MPOrpaM
I IBUIIICHHS €HeproeeKTUBHOCTI.
[Topran Bigkputux nanux Ykpainu (€-data) — https://data.gov.ua Biakputi pecypcu
11010 €HEPrOCIIOKMBAHHS, 3BITIB MIAMPHUEMCTB, OFO/KETHUX JTaHUX.
HamionanmeHa  eHepreTmuHa Kkommadis — «Ykpenepro» —  https://ua.energy
Cratuctnuna iH(oOpMalis 11040 BUPOOHUITBA Ta CHOKMBAHHS €JIEKTPOCHEPTii B
VYkpaini.



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

10.

11.

12,

Odoinirinuii Beocat HYBIIl Ykpainu— https://nubip.edu.ua Marepianau, MeToandHi
pEeKOMEeH Iallii, IporpamMu MPaKTUK, 3BITH.

Scopus — https://www.scopus.com Bbi6miorpadiuda ta pedeparuBHa 0aza JaHUX IS
MOIITYKY HAYKOBHX JKEPEJL.

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

Google Scholar — https://scholar.google.com IlomykoBa cucrema Ijisi HAyKOBUX
JDKEpel1, CTaTe, 3BITiB, TEXHIYHOI IOKYMEHTAITI].

Open Access Repository KPI — https://ela.kpi.ua Jloctyn mo MarepiaiiB
KOH(epeHIiid, cTaTei, KypCOBHX 1 JUTUIOMHUX POOIT 3 EHEPTEeTHUKH.
https://energy.kpi.ua — HaykoBuii xypHanm «EHepreTuka: eKOHOMIiKa, TEXHOJIOTII,
EKOJIOT151».

https://lib.nubip.edu.ua — enextponna 6idioreka HYBill Ykpainm.



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/

