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Onuc HAaBYAJIBLHOI AMCIHUILTIHA

Hucuumnnina «CucreMu Smart Metering» BHUBYae TEOPETHYHI OCHOBH,
apXiTEeKTypy, KOMIIOHCHTH Ta MPHHIMIN (YHKI[IOHYBaHHS 1HTEIEKTYaJIbHUX CHCTEM
00J1IKy enekTpoeHeprii. Po3risanaroTees cydacHl TeXHOJOTIT 3B's13Ky, METOAN 300py Ta
aHaI3y JaHUX, YIPaBIiHHA HABAaHTAXKEHHSM 1 B3a€EMOJISA 3 IHIIUMH CJIEMCHTAMH
«po3ymHux» Mepex (Smart Grid). Kypc opienToBanuii Ha miAroToBKY (axiBIliB, 31aTHUX
MIPOEKTYBATH, BIPOBA/HKYBATH Ta eKCIUTyaTyBath Smart Metering cucteMu is
MiIBUIIEHHS e(DEKTUBHOCTI, HAMIMHOCTI Ta CTINKOCTI €eHEPTETHYHUX CUCTEM.

I'any3b 3HaHb, HAPSIM MIATOTOBKH, CIENiaJbHICTh, OCBITHbO-KBaJi(ikaniiiHnil piBeHb

OCBIiTHIl CTYIIHB bakanasp

CrerianbHICTD 141 — «EnekTpoeHepreTuka, eNeKTPOTEXHIKA Ta
EIEKTPOMEX aHIKaY

OcBiTHA Iporpama EnextpoeHepreruka, eIeKTPOTEXHIKA TA EIEKTPOMEXaHIKa

XapakTepucTHKA HABYAJIBbHOI U CIUTLIIHA

Bun Hopmaruna (BuOipkoBa)
3aranbpHa KiJIbKiCTh TOAUH 120
Kinpkicts kpeaurtiB ECTS 4
KinbkicTh 3MICTOBUX MOJYIiB 2
Kypcosuii mpoekT (poboTta)
dopma KOHTPOIIO Ex3amen
IMoka3HUKH HABYAIBbHOI JUCHUIIIHA AJIS1 JEHHOI Ta 3209HOI GOpPM HABYAHHS
neHHa popma HaBUaHHS 3a04Ha (hopmMa HaBYAHHS
Pix miaroroBku 2 Kypc
CemecTtp 3
JIekmiiHl 3aHATTS 10 ron.

[IpakTHyHi, ceMiHApChK1 3aHATTS -

JlaGopaTtopHi 3aHATTA 20 ron.

CamocriitHa poOoTa 90 ronx.

Kypcosuii mpoekr -

KinbkicTh THKHEBUX TONUH IS 3 rox.
NeHHoi (hopMU HABYAHHS:

ayJIUTOPHUX

2. Meta Ta 3aBAaHHS HABYAJBLHOI JUCIUILIIHHA
Meta: HajgaTH MaricTpaHTaM 3HAaHHS Ta NPAKTHYHI HABHYKH, HEOOXITHI IS
MPOEKTYBaHHS, aHali3y, BIOPOBA/DKEHHS Ta eKcIulyartauii cucteM Smart Metering B
paMKax Cy4acHOi eJIeKTPOCHEePreTUUHO1 1HQPACTPYKTYpHU. 3aBIaAHHS:
- BuBuunTH apxiTeKTypy Ta KOMIOHEHTH cucteM Smart Metering.




- OmnanyBaTH NPUHIUNHA POOOTH IHTENEKTYaJbHUX JIUYMIBHUKIB T4 KOMYHIKAIIIHUX
MEpPEK.

- Hapuwmrtucs ananizyBatu gaHi, oTpuMadi Big Smart Metering cucteM, I OTUMI3altii
CIOKMBAHHS Ta YIPABIIIHHA EHEPropecypcamu.

- 3100yTH HAaBUYKK MOJICIIIOBAHHS Ta CUMYJIALil Smart Metering cuctem.

- Jocninutu nutanHsa kibepOe3neku Ta 3aXUCTy JaHuX B cucTtemMax Smart Metering.

VY pe3ynbTari BUBUEHHS AUCLMILUIIHU CTYACHT TOBUHEH: 3HATH:

- [puammmu po6oTu, apXiTEeKTypy Ta KIOYOBI KOMIIOHEHTH cucTeM Smart Metering.

- Twunu Ta 0cOOMUBOCTI IHTENCKTYATBHUX JIYMIBHUKIB €JIEKTPOSHEPTi.

- KomymnikariiiHi mpoTOKOJIM Ta TEXHOJIOT1I, III0 3aCTOCOBYIOThCS B Smart Metering.

- Mertoau 360py, nepenadi, 0OpoOKH Ta aHai3y BeIMKUX 00csriB qanux (Big Data).

- 3arposu kibepOe3mnelli Ta MPUHIKIIY 3aXUCTY HaHuX. BmiTu:

- MogentoBatu Ta CUMYJIIOBaTH poOOTY KOMITIOHEHTIB Smart Metering.

- AHai3yBaTH Ta IHTEPIPETYBATH JaH1 MPOQ1IiB HABAHTAKECHHS.

- OOupaTu onTUMaJIbHI KOMYHIKAIIWHI PIIICHHS JJ11 KOHKPETHUX YMOB.

- Busnauatu Ta po3paxoByBaTH EKOHOMIYHY €(EKTHBHICTb BIPOBAJKEHHS Smart
Metering. - OriHrOBaTH pU3UKH KiOEpOE3MEKH Ta 3aCTOCOBYBATH 0a30Bi MEXaHi3MH
3axucTy. MaTH HABUYKH:

- PoOotu 3 mporpamMHuM 3a0e3MeyeHHsIM ISl MOJIETIOBaHHs cucteM Smart Metering.

- AHali3y BEJIMKUX OOCSTIB JaHUX MIPO €HEPrOCIOKUBAHHS.

- PoOoTu 3 cyyacHUMH KOMYHIKAI[IHHUMU TEXHOJIOT1SIMHU.

- Po3paxynky mapamerpiB Ta edeKTHBHOCTI cucteM Smart Metering. -

[IpoexTyBaHHS Ta BIPOBAIKEHHS OKPEMUX KOMIIOHEHTIB CHCTEMHU.
Ha0yTTs1 KOMIIETEHTHOCTEI:
Inmezpanvna komnemenmuicms (IK):

31aTHICTh PO3B’SI3yBaTU CKJIAAHI MPOoOJIeMU 1 3a/a4i i 9ac npodeciitHoi AisUTbHOCTI Y

rajy3i eJIeKTPOCHEPTreTUKH, EJIEKTPOTEXHIKM Ta eJIEKTpOMEXaHlku abo y mporiect

HaBYaHHS, M0 Tepeadadae MpoBEJASHHS JOCTIDKeHb Ta/a00 3MIMCHEHHS 1HHOBAIN Ta

XapaKTEpU3y€eThCSl HEBU3HAUEHICTIO YMOB 1 BUMOT. 3azanbhi komnemeumuocmi (3K):

3K1. 3gaTHicTh 70 aOCTPaKTHOTO MUCJICHHS, aHAITI3y Ta CUHTE3Y.

3K3. 3gaTHICTh 70 BUKOPUCTAHHS 1HPOPMAIIIMHUX 1 KOMYHIKAIIITHUX TEXHOJIOT1H.

3K4. 3naTHicTh 3aCTOCOBYBaTH  3HAHHA y MPaKTUYHUX CUTYaLlIsIX.
3K6. 3naTHicTh puiiMaTH OOIPYHTOBAHI PIICHHS.
3K7. 3natHicTh BUUTHCSI Ta  OBOJIOJIBATH Cy4yaCHUMHU 3HAHHSIMH.
Cneuianwhi (paxoei, npeomemni) komnemenmnuocmi (CK):

CKI1. 3parHicTh 3aCTOCOBYBAaTH OTPHMMAHI TEOPETHYHI 3HAHHS, HAyKOBl1 1 TEXHIYHI

METOAM [IJIsi BUPIIIEHHS HAYKOBOTEXHIYHUX MpoOJeM 1 3aJay eJeKTPOEHEPreTUKH,

€JIEKTPOTEXHIKH Ta €JIEKTPOMEXAHIKH.



CK2. 3paTHiCTh 3aCTOCOBYBATH ICHYIOYI Ta pO3pOOJIATH HOBI METOAHM, METOJIUKH,
TEXHOJIOT1i Ta MPOUEAYPHU IJIs BUPIIMICHHS 1HXXEHEPHUX 3aBJaHb €JIEKTPOEHEPreTUKH,
CJICKTPOTEXHIKH Ta €JIEKTPOMEXAHIKH.
CK14. 3naTHicTh BUKOPHUCTOBYBAaTH IPOTPAMHE 3a0€3MEUECHHS I KOMIT FOTEPHOTO
MOJIETIIOBaHHS, aBTOMAaTH30BAHOTO MPOEKTYBaHHS, aBTOMATH30BAHOTO BUPOOHUIITBA 1
aBTOMATU30BAHOI PO3POOKU a00 KOHCTPYIOBAHHS €JIEMEHTIB.

Ilpozpamni pesyromamu nasuanns (INPH):
[TPH3. OnanoByBaTH HOBI1 Bepcii ab0 HOBE MporpamMHe 3a0e3MeyueHHs, MpU3HaAYCHEe IS
I[TPH6. PekoHCTpyroBaTH ICHYHOYl €JEKTPUYHI Mepexki, CTaHIii Ta IIiJCTaHIIIi,
CJIEKTPOTEXHIYHI 1 €IEKTPOMEXaHIYH1 KOMIUIEKCH Ta CUCTEMH 3 METOIO IMiIBUIIECHHS X
HaJIHHOCTI, €PEKTUBHOCTI €KCIUTyaTallii Ta IPOIOBKEHHS PeCcypcCy.
[IPH12. [InanyBaTu Ta BUKOHYBAaTH HAYKOBI JTOCHIJIP)KEHHS Ta 1HHOBAIIMHI MPOEKTH B
cdepi eNeKTPOCHEPTeTUKH, CIIEKTPOTEXHIKU Ta €IEKTPOMEXaHIKH.
[TPH20. BusBAsSTH OCHOBHI YMHHUKHA Ta TEXHIYHI MPOOJEMH, II0 MOXKYTh 3aBa)KaTu
BIIPOBAHKEHHIO CyYaCHUX METO/IIB KEPYBaHHS €JIEKTPOCHEPT€TUYHNUMU,
CIEKTPOTEXHIYHUMHU Ta €IIEKTPOMEXaHIYHIMH CHCTEMaMH

3. [Iporpama Ta cTpyKTypa HABYAJIbHOI JMCUHUITiHI
3.1. IloBHuUIi TepMiH HaBYAHHS

Ha3Bu 3MiCTOBHX MOJyMiB 1 TEM Kinexicte rogua
neHHa popma 3aouna ¢popma
y TOMY YHCII1 y¢| y TOMY 4ucii
YCb O

oro | mex | np. | mab. | iHm. | ¢.p. | po | M€k | mp | mab. | iHx

c.p

1 2 |3|4|5|6|7|8]9|10]1112

13

3MicTOBUI MOJYIb 1.

Tema 1. 24 | 2 4 18
Berym no cucrem Smart Metering: Ormsi KOHIENii
«po3yMHOi Mepexi» (Smart Grid) Ta 11 KI1F040BUX
KOMITOHEHTIB. Bu3HaueHHs Ta Kiiacudikaiiisi CHCTEM
Smart Metering. IcTopist po3BUTKY Ta CBITOBI
TEHJICHIII1 BIPOBAKEHHSI.

Tema 2. 24 | 2 4 18
ApxiTeKkTypa Ta KOMIOHEeHTH Smart Metering
cucteMm: /letanpHuii po30ip apXiTEKTypH CUCTEMU BiJ
IHTENEKTYaIbHOTO JIIYUIbHHUKA JO CUCTEMHU
yIpaBiiHHA AaHuMH 001Ky (MDMS). Posrnsia
(byHKLIN TIYHMIBHUKA, KOMYHIKaLIHOTO iHTepdeiicy

Ta 36Hpaqa JaHUX.




Tema 3. 24 | 2 4 18
Komynikariiitai Texxomnorii: Orisa IpoBiqHUX Ta
0e3MPOBITHUX TEXHOJOTIH 3B'A3KY, 10
BUKOPUCTOBYIOThCs B Smart Metering - PLC, ZigBee,
Wi-Fi, LoRaWAN, NB-IoT, 5G. Anaui3 ix nepesar,
HEJI0JIIKiB Ta chep 3aCTOCyBaHHS.

Pazowm 3a 3micToBuM Moysiem 1 72 | 6 12 54

3MicTOBUI MOIYIH 2.

Tewma 4. 24 | 2 4 18
AHati3 JaHuX Ta yIpaBliHHSA HABAaHTAKCHHSIM:
Mertonu 300py, 00poOKH Ta aHAITi3y JAHHUX PO
CTHOXXHBaHHA. Moiesi MPOrHO3YBaHHS
HaBaHTaXCHHs. [[pUHIMITN yIIPaBIIiHHS TOITUTOM
(Demand Response) Ta B3aeMo/1ist 3 KIHIIEBUM
CIIOXKHBAUYEM.

Tema 5. 24 | 2 4 18
KibepOesneka Ta cranmpapTusariis: Po3risg ocHOBHUX
3arpo3 kibepoesneni B Smart Metering cuctemax.
Metoau 3axucTy JaHuX Ta iHPpacTpykTypu. Orsin
MDKHApPOJHHX Ta HallloHATLHUX ctanaptiB (ISO,

IEC, IEEE), 1110 perystoiTh BIPOBaIKEHHS CUCTEM.

Pa3om 3a 3micToBUM MoyneM 2 48 | 4 8 36
Ycworo 120 |10 20 90
4, Temu 1a00paTOPHUX 3aHATH
No Hasga temu Kinbkictb
n/o TOINH
1. |BuBuenns 6aratoyHKIIIOHATBHUX JIIYUIHLHUKIB €IEKTPOEHEPTIi 4
2. |BuBUYEHHS KOMIUIEKTHUX MPUCTPOIB OOIIKY €JIeKTpOeHEepTii 4
3. |ABTOMaTH30BaHa CHCTeMa OOJIKY eJEeKTPOEHEeprii Ta yMpaBIiHHI 4
enekTpocnoxuBanHaM SMART IMS
4. |Po3paxyHOK HaJIHHOCTI aBTOMATU30BaHOI CHUCTEMH  OOJIKY 4
€HEePIroHOCIB
5. |BuBueHHs po3yMHOTIO JIIYUJILHUKA €JIEKTPOSHEpPrii (€HeproMOoHITOpa) 4
smart-MAC
5. Temu camocTiiiHOI podoTH
No Hasa Temu KinbkicTh
/11 TOJIUH




Amnaniz apxitektyp Smart Grid. JlochmimpkeHHS Ta TOPIBHSUTBHHMA
aHaji3 apxiTeKTyp «po3yMHHX» Mmepex (Smart Grid) pi3HUX KpaiH
cBity (manpuknan, CHIA, Himeuunna, Snonis).

TexHosoriss OJIOKUEHH B eHepreTvill. BUBUEHHS MOKIIHMBOCTEH
3aCTOCYBAaHHS TEXHOJIOT1i OJIOKUEHH Jj1st 6€31eYHOr0 OOMiHY JaHUMHU
Ta OpraHi3ailii po3NoAICHUX CHEPreTUYHUX PUHKIB.

BukopucranHs 1ImTydyHOro iHTENEKTy. AHaII3 3aCTOCYBaHHS
aJropur MiB MAIIMHHOT O HaB4YaHHA JUUIA IIPOTHO3YBAHHA
€HEeprocroXKUBaHHs Ta BUSBICHHS aHOMaJii y JaHux Smart
Metering.

ExoHoMiuHa TOIUIBHICTE. PO3paxyHOK €KOHOMIYHOI €()EeKTHUBHOCTI
BIIPOBAKEHHsI cUcTeM Smart Metering 11l €eHepreTUYHO1 KOMITaH1i
Ta CIOKUBaya.

Ponr Smart Metering y nekapOonizamii. JlocmikeHHS BHECKY
cucteM Smart Metering y 3MEHIIEHHS BUKHJIB BYIJELIO Ta
IHTErpalliio BITHOBIIOBAHUX JPKEPETT eHeprii.

AHai3 JaHux crnokuBaHHs. CaMOCTIMHUN aHaji3 peajlbHuX ado
3MOJICJIbOBAaHUX JaHUX MNpOQUIIB CIOXUBAaHHS Ta BUSIBICHHSA
3aKOHOMIPHOCTEH.

Cranpapty  3B’s3Ky.  IlornmbneHe  BHUBYEHHST — OJHOTO 3
KOMYHIKaIiiHuX rnpotokoiiB (Hanpukiaa, G3-PLC) Ta #ioro

crienudikariu.

Kibepbesneka. J[locmimkeHHs CydacHUX METOJIB KiOepaTak Ha
cucteMu Smart Metering Ta po3poOka peKOMEHJalil MoA0 iX
3ano0iraHHsl.

Po3pobka iHTepdeiicy kopuctyBaua. CTBOpeHHsS Makety abo
MPOTOTUITY MOOUIBHOTO J0JaTKa JJIsl KIHLIEBOTO CIIOXHMBaya JJIst
Bi3yastizallii JaHUX CIIOKHUBAHHS.

10.

Texnomorii Smart Home. [ocmimkeHHS B3aeMojii chCTeM Smart
Metering 3 TEXHOJIOTISIMU «PO3YMHOTO OYIMHKY.

6. 3aco0u AiarHOCTHKM pe3yJIbTATIB HABYAHHA
€K3aMEH;
MOJyJIbHI TECTH;
pedeparu;
3aXHCT JIA0OPATOPHUX Ta CAMOCTIMHUX POOIT;




7. MeToau HAaBYaHHSA
3a xapakTepoM JIOTIKM Mi3HAHHS BUKOPUCTOBYIOTHCS TaKi METOJU: aHAITUIHHA,
CUHTECTUYHHM, aHATITUKO-CUHTCTUYHUH, 1HAYKTUBHUHN, NS TYKTUBHUI.
3a piBHEM CaMOCTIHHOI PO3yMOBOI JisITbHOCTI BUKOPUCTOBYIOTHCSI METOJIH:
npo0JIEeMHUH, YaCTKOBO-TIOIIYKOBUH, TOCIIITHUIIBKUH.
3a mKepesiaMu 3HaHb BUKOPHUCTOBYIOTHCS TaKl METOIM HaBYaHHS:
- CIIOBeCHHUH MeTo (JIEKIIs, TUCKYCis, CIiBOeciga TOIIO);
- TPaKTHUYHUN METOJ (JaO0OpaTOpHI 3aHSTTA);
- HAOYHUU MeToA (METOJI LTIOCTpalliii, METO/ IEMOHCTpAIliil);
- poboTa 3 HaBYAIBHO-METOJMYHOIO JIITEpaTypor0 (KOHCIEKTYBaHHS, TEe3yBaHHS,
aHOTYBAHHSI, pELICH3YBaHHS, CKJIaJlaHHs pedepary);
- Bimeomeron (AUCTaHIIMHI, MyJIbTUMEIHI, BEO-OPIEHTOBAHI TOIIO); - CaMOCTIHHA
poboTa (BUKOHAHHS 3aB/aHb);
- 1HII BUOH.

8. MeToau OiHIOBAHHSA

OmiHioBaHHSI 3HaHb 3/100yBaya BUIOI OCBITH BiIOyBaeThcs 3a 100-0anmpbHOIO
IITKAJIOKO 1 MIEPEBOJIUTHCS B HAIlIOHAJIbHI OIIIHKH 3T1IHO 3 Ta0j. 1 ynHHOTO «IlomoXkeHHs
npo ek3amenu Ta 3aniku y HYBill Ykpainn»

8.2. lllkana ouiHIOBaHHS 3HAHBb 3100yBaya BUIIOI OCBITH

Peittunr 3100yBava Bumoi ocBiTd, | OIliHKa HalllOHAJIbHA Ta PE3YyJIbTaTH CKJIAJaHHS
Oanu €K3aMEHIB 3aIIiKiB
90-100 BIIMIHHO
74-89 no0pe 3apaxoBaHO
60-73 3aJI0BLIILHO
0-59 HE3aI0BLIBHO HE 3apax0BaHO

8.3. IMoJsiTuka OLIHIOBAHHSA

Ilonimuxka wooo Pobotu, sKi 31a10ThCS 13 MOPYILIEHHSM TEPMiHIB 0€3 MOBaXHUX MPUYUH,
deonaitnie ma OIIIHIOIOTHCS HAa HUKYIY OIIHKY. [lepeckiianannst MOTyIIiB BiIOyBa€ThC 13
nepecKkiaoann: JI03BOJTY JIEKTOPA 32 HAIBHOCTI MMOBAXXHUX MPUYHH .
Ilonimuka wooo CriucyBaHHS M1iJ1 4ac MOJAYJIBHUX aTecTalliil Ta ek3aMeHiB 3a00pOoHeH] (B
aKaoemiunoi T.4. 13 BAKOPUCTAHHIM MOOUIBHUX JieBaiiciB). CaMocTiiiHi poOoTH
000pouecHocmi: MOBMHHI MaTH KOPEKTH1 TEKCTOBI MOCHJIAaHHS HAa BUKOPUCTAHY JITEpaTypy
IHonimuka w000 BinBigyBaHHs 3aHATH € 000B’SI3KOBUM. 332 00’ €EKTUBHUX TTPUYUH
6i06I0y8aAHHA: (HanpukIaa, XxBopoOa, MiXKHAPOIHE CTAXKYBaHHS ) HABYAHHS MOXKE
B1/10yBaTHCh 1HAUBIAYaIbHO (B OH-JaiH (opMi 3a MOTOHKEHHSIM 13
nexanom HHI)




w

© oo Nk DR

10.

© oo Nk WD

=
o

9. MeroauuHe 3a0e3me4eHHS
EnexTpoHHMIA HAaBYAIBHHM KypC HaBYAIbHOI JUCIUILTIHK (Ha HAaBYAJIBHOMY TTOPTaJTi
HVYBill Ykpainu eLearn );
KoHcnekTn nekiiiit Ta X npesenTatii (B eeKTPOHHOMY BUTIISI);
[linpy4Huky, HaBYAIbHI TOCIOHUKH, TPAKTUKYMHU;
MetoauuHl MaTepiaau 100 BUBYEHHS HABYAJIBHOI JUCHUIUIIHM IS 3700yBadiB
BHIIIOT OCBITH JICHHOI Ta 3a09HO1 (popM 3100y TTSI BUIIOT OCBITH.

1. PexomengoBana Jiteparypa YKpaiHOMOBHI

JUKepea:
XKyxos B.B. InTenekryanpHi cucteMu 00Ky €IeKTPOCHEPTii.
Caenko C.B. Smart Grid: TexHOJIOT1] Ta IEPCIIEKTUBH.
['matym B.A. EnekTpuuHi Mepexi Ta CHCTEMH.
Kynemos M.A. CuctemMu €HEPreTUHYHOTO MEHEI)KMEHTY .
INapkyma O.A. OCHOBH €JIEKTPOTEXHIKU Ta EIEKTPOHIKH.
Mensanuyk C.B. [ndopmarriiini cucteMu B €HEPIreTHIII.
IBanoB I1.P. Teopis Ta mpakTuka Smart Metering.
Koganenko B.B. O6:ik eeKTpU4HOI €HEPrii: Teopisl 1 MpaKTHUKA.
Kinumenko A.M. Eneprernuni iHdopmaliiHo-ypasisitoul CUCTEMHU.
Hextsp B.I'. EnekrpoeHepreTnyH1 CUCTEMU Ta MEPEKI.

AHTJIOMOBHI JiKepena:
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.

. Farhangi H. The Path of the Smart Grid.

Crangaptu:
JNCTY 2267-93 Bupobu enextporexHiudi. TepMiHu Ta BUSHAYCHHS
JNCTY IEC 60050-161-2003 CnoBHUK eNeKTPOTEXHIUYHUX TepmiHiB. ['maBa 161.
Enextpomarnitha cymicuicts (IEC 60050-161:1990, IDT)
JCTYVY IEC 60050-300-312:2006 EnextpoTexHiuHUN CTIOBHUK TepMiHiB. EnexTpuuni
Ta €JIEKTPOHHI BUMIPIOBAHHS 1 3aCO0M BUMIPIOBAJILHOI TEXHIKH.



10.

11.

12,

Yactuna 312. 3aranbHi TepMmiHM Mmoo enekTpuuHoro BumiptoBaHHs (IEC
60050300:2001, IDT)

JCTY IEC 60050-300-313:2006 EnexTpoTexHiuHU CTIOBHUK TepMiHiB. EnexTpuuni
Ta €JEKTPOHHI BUMIPIOBAHHS 1 3aco0M BUMIpIOBaIbHOT TexHiku. Yactura 313. Tunm
eNeKTpUIHMX 3aco0iB BuMiproBaibHOi TexHikn (IEC 60050300:2001, IDT 5. ACTY
IEC 60331-12:2007 BunpoOyBaHHs eleKTpUYHUX KabeniB BorHeM. L{iTiCHICTh KiJl.
Yactuna 12. YcraTkoBaHHSA AJ1 BUIIPOOYBaHHA 33 TEMIEPATypH MOJIYM s HE MEHIII
aix 830° C i mexaniunoro yaapy (IEC 60331-12:2002, IDT)

JNACTY 1EC 60331-25:2007 BumnpoOyBaHHS €JIEKTPUYHUX KaOeJIiB BOTHEM.
HimicHicTh k. YacTtuHa 25. MeTtonuka BunpoOyBaHHs. BojgokoHHO-oNTHYHI Kabei
(IEC 60331-25:1999, IDT)

JACTY 2225-95 (I'OCT 30421-96) BumiproBaui €JIeKTPUYHOI €MHOCTI AKTUBHOIO
OIIOpY Ta TAHI'€HCY KyTa BTPAT BUCOKOBOJIBTHI. 3arajibHl TEXHIYHI YMOBH.

JACTY 2718-94 (I'OCT 30217-94) Mipu 1HAYKTUBHOCTI, B3a€MHO1 1HIYKTUBHOCTI 1
KOMILJIEKCHOI B3a€MHOT 1HAYKTHUBHOCTI. 3arajibHi TEXHIYH1 YMOBH

JNCTY 2816-94 Marepianu MarHiTHi. MeTo M BU3HAYEHHS CTaTUYHUX MarHITHHUX
XapaKTEPUCTHK 3pa3KiB MarHiTO-TBEPIUX MaTepialliB

JCTY IEC 60477-2001 Pe3uctopu mMOCTIHHOTO CTpyMy nabopaTopH1
(IEC 60477:1974)

JNCTY IEC 60477-2-2001 Pe3ucropu nabopatopui. Yactuna 2. Pe3uctopu 3MIHHOTO
ctpymy nadoparopui (IEC 60477-2:1979, IDT)

JNCTY IEC 60564:2004 Moctu nocTiiiHOro crpymy ais BuMiproBanHs onopy (IEC
60564:1977, IDT)

[Hdopmartiithi pecypcu
MinicTepcTBO OCBiTH 1 Hayku Ykpainu — https://mon.gov.ua Odiriitauii caiT, mo
MICTUTh HOPMATHUBHI JOKYMEHTH, HaKa3u, CTAaHJAapTH OCBITH.
HaykoBa enextponna 6ibmioteka VYkpainu (HaVYKMA, HBYB, ELib) -
https://www.nbuv.gov.ua [doctynm [0 HayKOBUX IMyOJiKaIliii, JHCepTalii,
MoHoOTpadiii y raay3i eHepreTUKH.

Jlep>kaBHEe areHTCTBO 3 €HEProe(EeKTUBHOCTI Ta €HEproz0epekeHHs YKpaiHu —
https://saee.gov.ua AxtyanpHa iH(OpMaIis MOA0 EHEPro30epekeHHs, MPOorpam

M1 IBUITIICHHS €HeproeeKTUBHOCTI.
[Topran BigkpuTux naHux Ykpainu (€-data) — https://data.gov.ua BigkpuTi pecypcu
11010 €HEPrOCIIOKMBAHHS, 3BITIB MIAMPHUEMCTB, OFO/KECTHUX JTaHUX.

HarionaneHa eHepreTuyHa KoMmasis « Ykpenepro» — https://ua.energy Cratuctuuna
1H(dopMaIis 1010 BUPOOHUIITBA Ta CIIOKUBAHHS €JIEKTPOCHEPTii B YKpaiHI.
Odoinirinuii Beocaiit HYBIIl Ykpainu— https://nubip.edu.ua Matepianu, MeToan4H1
pEeKOMEeH Iallii, IporpamMu MPaKTUK, 3BITH.
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10.

11.

12,

Scopus — https://www.scopus.com bi6miorpagiuna ta pedeparuBHa 6a3a qaHUX IS
IIOIIYKY HAYKOBUX JIKEPEIL.

IEEE Xplore Digital Library — https://ieeexplore.ieee.org IToBHOTEKCTOBI IMyOTiKaITi1
3 eNIEKTPOTEXHIKU, CHEPTETUKH, aBTOMATH3AIII1.

Google Scholar — https://scholar.google.com IlomrykoBa cucrema aisi HayKOBHX
JDKEpedl, CTaTe, 3BITIB, TEXHIYHOI IOKyMEHTAITI].

Open Access Repository KPI — https://ela.kpi.ua Jloctym g0 MarepiaiiB
KOH(EepeHIliif, cTaTei, KypCOBUX 1 TUIUIOMHUX POOIT 3 EHEPTeTHUKH.

https://energy.kpi.ua — HaykoBuii sxypHan «EHepreTuka: eKOHOMIKa, TEXHOJIOTIT,
€KOJIOT15».

https://lib.nubip.edu.ua — enextponna 6idaioreka HYBill Ykpainu.
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