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PoGoua mporpama HaBYaabHOI AUCIUILIIHUA «PelelHuil 3aXucT Ta aBTOMAaTHKa
eHeprocucTemM» uis 3100yBadiB BHINOI OCBITH OCBITHHOTO CTYIEHS «OakaiaBp»
cunemianbHocTi 141 «EnexTpoeHepreTHka, €IEKTPOTEXHIKA Ta EJIEKTPOMEXaHIKa»
OCBiITHBO-TIpodeciiiHa mporpama «Komm’toTepr3oBaHe ynpaBliHHSA €HEPreTUYHUMU
CHUCTeMaMM» 3aTBep/pkeHa BueHoro panoro (akyabTeTy KOMIT I0TepHO-1IHTErPOBAaHUX
TEXHOJIOT1H, MeXaTpoHiKu 1 poboToTexHiku Bif 28 ceprus 2024 p., mpoTtokon Ne 6.

Po6oua mporpama HaBUaIBHOI TUCHUILIIIHU «PeneiHnii 3aXUCT Ta aBTOMATHKA
eHeprocuctem» (i3 3MiHAaMH Ta JOMOBHEHHSAMH) ISl 3700yBayiB BHUILOI OCBITH
OCBITHBOTO CTYIEHS «OakamaBp» cheriaabHocTi 141  «EnekTpoeHepreTuka,
CJIEKTPOTEXHIKA  Ta  €JNEeKTpOMEXaHiKa»  OCBITHbO-TIpodeciiiHa  mporpama
«Komm’roTepr3oBaHe yNpaBlliHHA EHEPreTUYHUMH CHCTEMaMH»  3aTBEp/KEeHA
BueHoro paioro pakynbTeTy KOMIT I0TEPHO-IHTETPOBAHUX TEXHOJIOT1M, MEXaTPOHIKH 1
pobototexHiku Bij 27 ceprns 2025 p., mporokoia Ne 7.
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1. Onuc HaBYAJIBLHOI AMCHHUILTIHA
XapakTeprucTHKa HaBYaIbHOI
. ) ) MUACIATLIIHA
HaitmenyBanHs l'any3b 3HaHb, CIEN1AJIBHICTD,
MOKa3HUKIB OCBITHIH CTYIiHB nenHa gpopma | 3aouHa Gopma

3100yTTS
BUILIOT OCBITH

3100YyTTS BUIIIO]
OCBITH

KinbkicTh kpenuTiB — 5

I"asry3p 3HaHB:
14 «EnextpuyHa iHXEHEPis»

000B’s13K0Ba

CaMoCTiifHOT poOoTH
cTyneHTa — 4,4

Mogyis — 2 ) ) Pik miAroToBKH:
3micToBux MoayiiB — 13 CrentianbHicTb: 4-i1 ’ -
T 141 <<EneKTpoeH§preTHKa, Cemectp
3aranpHa KUIBKICTh TOAWH eNIEKTPOTEXHIKa Ta 70 | _
—150 eJIEKTPOMEXaHIKa»
Jlexui
48 rog. | -
[TpakTuysni
TwKHEBUX TOAUH VIS ‘
neHHoi popmu 3100yTTS .
BUIIIOT OCBITH: OcCBiTHIii CTYIiHB Jlaboparopni
ayIMTOPHHX — 5 «OaKanaBp» 32 ron. -

Camocriiina po6ora

70 rop. | -

Bug KOHTPOJIKO: €K3aMCH

YacTka ayTMTOPHUX 3aHSTh 1 YaCTKa CAMOCTIMHOI Ta 1HAUBIAYaJIbHOI POOOTH Y
3arajibHOMYy 00C$131 TOJIMH 3 HaBYaJIbHO1 JUCIUILIIHA CTAHOBUTH:
i AeHHoi popmu HaBuaHHS — 53 % ayIUTOPHUX 3aHATh, 47 % caMoCTiiiHOI Ta

1HIMBIAyallbHOI pOOOTH.
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2. MeTa Ta 3aBAAHHA HABYAJLHOI JUCIUILTIHA

MeTo10 BHBYEHHSI HABYAJIBLHOI JUCHMIUIIHU € (OpMyBaHHS 3arajJbHUX Ta
npodeciiHuX KOMIETEHIIH CTYICHTIB, SKi J03BOJSATH MaWOYyTHIM cIeliajicTam
BUKOHYBaTH MpOQeECiiiHi 3aBHaHHS y Taiy3i €IeKTPOCHEPTreTUKH, OB’ sI3aHl 13
3aCTOCYBaHHSAM 3ac00IB  pENeHHOT0 3aXWCTy Ta CHCTEM aBTOMATHKU B
€JIEKTPOCHEPTETHUII].

3aBJaHHAMH HABYAJIbHOI JUCIUILIIHY €:

- 3aCTOCOBYIOUH CIIellialli30BaHe IporpaMHe 3a0e3eueHHs HABUUTHUCH 3a]1aBaTH
KOH(irypariito 00y1aiHaHHs a00 BUKOHYBATH MPOrpaMyBaHHs /i1 aBTOMaTH30BaHUX
CHUCTEM YIIPaBIIIHHSA €JICKTPOCHEPTETUIHUM 00JIaTHAHHSIM;

- PO3POOJISATH CUCTEMHU PEIICHHOr0 3aXKMCTy Ta aBTOMATHU30BaHOTO YIIPaBIIIHHS,
BCTAaHOBJICHUMH O€3MOCepeIHbO MO Miclo ab0 IUCTAHINIHHO, 4Yepe3 IMPOMHCIIOBI
MOJIbOBI Mepexi abo Mepexy Internet 3okpema;

- HAaBYUTHCh BUKOPHCTOBYBATH CIICLialI30BAaHE MPOrpaMHE 3a0€3MeUeHHS IS
MOJICITIOBAHHS Ta MPOEKTYBAHHS CHCTEM PEICHHOTO 3aXHCTY Ta aBTOMATHKU;

- BUBYMTH OCHOBHI CIIOCOOM CTBOPEHHS aIrOPUTMIB ()YHKIIOHYBAHHS IPUCTPOIB
MPOTPaMHOT JIOTIKM B aBTOMATU30BAHUX CUCTEMAaX PEJICHHOTO 3aXHUCTY.

3MICT HaBYaJgbHOI AWCIUIUIIHK HampaBleHWH Ha (OpMyBaHHS HACTYIHUX
KOMIIETEHTHOCTEM, BU3HAYCHUX OCBITHBO-TIPO(ECIHHOIO MpOrpamoro
«Komm’roTepr3oBane ympaBlliHHS €HEPreTUYHUMH CHUCTeMaMu» creriaibHocTi 141
«EnexTpoeHepreTuka, eJIeKTpOTEXHIKa Ta eIEKTPOMEXAHIKaY !

K14. 3naTHicTh BHpINIyBaTH KOMILUICKCHI CIIeIiadi3oBaHl 3ajadi 1 IMpaKTHYHI
npoOsemMu, MoB’s3aHl 3 MpobiieMaMu METPOJIOTii, €JIEKTPUYHUX BUMIPIOBAHb,
poOOTOI0 MPUCTPOIB ABTOMATUYHOIO KEPYyBaHHS, pEJIEHHOro 3axHUCTy Ta
aBTOMATHKHU.

K21. 3natHicTh  OmepaTMBHO BXHUBaTH €(QEKTHBHI 3aX0AM B  yMOBax
HaJ3BUYaHUX  (aBapiiHMX) CHUTyallid B  €JIEKTPOCHEPreTUYHHX  Ta
€JIEKTPOMEXaHIYHUX CHUCTEMAX.

K23. 3natHicTh po3po0siTU NPOEKTH KOMIT FOTEPU30BAHUX CUCTEM YTIPABIIIHHS
TEXHOJIOTTYHUMH MPOLIECAMH €HEPIeTUYHUX 00’ €KTIB Ha 0a31 MIKPOIPOLIECOPHOL
TEXHIKH, CHCTEM PEJICHHOr0 3aXUCTY Ta aBTOMATUKHU.

OTpumaHi 3HaHHS 3 HABYAIBHOI JUCIMIUIIHA CTaHYTh CKJIQJIOBUMH HACTYITHHX
NporpaMHMX pe3yabTaTiB HaBYaHHS 3a cremanbHicTio 141 «EnekTpoenepreruka,
CJICKTPOTEXHIKA Ta EICKTPOMEXaHIKa !

ITP02. 3Hatu 1 pO3yMITH TEOPETUYHI OCHOBU METPOJIOTII Ta EJICKTPUIHHIX
BHUMIpIOBaHb, IPUHIIAITN POOOTH MPUCTPOIB aBTOMATUYHOTO KEPyBaHHS,
PENICHOTO 3aXHUCTy Ta aBTOMATHKH, MaTH HAaBUYKH 31HCHEHHS BiIMOBITHIX
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BUMIPIOBaHb 1 BUKOPUCTAHHS 3a3HAYCHUX MIPUCTPOIB JJIsl BUPILICHHS
npodeciiHuX 3aBAaHb.

ITP10. 3naxoauTy HEOOX1IHY 1HPOPMAIIiIO B HAYKOBO-TEXHIYHIH JIiTEpaTypi,
0a3ax JaHMX Ta IHIIUX JHKepenax iHpopMallii, OLIHIOBATH ii pelIeBaHTHICTD Ta
JIOCTOBIPHICTb.

[lin yac BUBYEHHS HaBYAIBHOI JUCLMIUIIHYU 37100yBayl BUIIOI OCBITH 3MOXKYTh
orpumaru Soft skills:

- KOMYHIKAMUBHI HA8UYKU: TTUCbMOBE, BepOabHe 1 HeBepOallbHE CIIJIKYBaHHS;
YMIHHS TPaMOTHO CIIJIKYBaTHCS MO €-mail; BecTH JHMCKYCIIO 1 BIJICTOIOBAaTH CBOIO
MIO3UIIII0; HABUYKH MPAIFOBATH B KOMaH/II;

- VYMIHHA GUCMYNAMU NPUBCENIOOHO. HAaBUYKW, HEOOXITHI JJIS BHUCTYIIB Ha
My OJTiIi; HABUYKHW ITPOBEICHHS MPE3eHTAalll];

- Kepy8anHs 4acom: yMIHHS CIIPABIIATHUCS 13 3aBJaHHSIMHU BYACHO;

- CHYUKICmb [ a0anmueHicmy. THYUYKICTh,  QJaNTUBHICTL 1  3JaTHICTb
3MIHIOBATHCS; YMIHHA AaHalI3yBaTH CHUTYallll0, OPIEHTYBAaHHA Ha BUPIIICHHSA
npo0JieMu;

- 110epcbKi AKoCcmi: YMIHHS CIOKIMHO TIPAIlOBATH B HANPYKEHOMY CEPEIOBHILIL;
YMIHHS YXBAQJIIOBATH PIIICHHS; YMIHHS CTABUTH METY, IJIaHYBaTH AISUIbHICTD;

- ocobucmi sAxocmi: KpeaTWBHE W KPUTHUYHE MHUCJCHHS, CTUYHICTb, YECHICTD,
TEpHiHHS, TTOBara 10 OTOYYIOUYHUX.

3. Ilporpama HaBYAJIbHOI AUCHHUILIIHA

MOAYJIb 1
PeJieiiHMH 3aXHMCT | ABTOMATHKA JIOKAJIbHUX MEPEkK TA eJIEKTPOYCTAHOBOK

3micToBuit Moayab 1. MakcumajabHU CTPYMOBHI 3aXHUCT

Tema 1.1. [Ipunuun aii MakCUMaabHOTO CTPYMOBOTO 3aXHCTY Ta HOTo
CEJIEKTUBHICTb.

(K14, K23, I1P02, [1P10)

- Tunu MakCUMaIbHOTO CTPYMOBOTO 3aXHCTY: IHBEPCHI, HEIHBEPCHI, MUTTEBI,
4acOBO-CTPYMOBI XapaKTEPUCTHKHU.

- [TapameTpu cripailtoBaHHs: yCTaBKa CTPyMY, YaCOBI 3aTPUMKH, KPaTHICTb.

- CeJIeKTUBHICTh: KOOPAMHYBAHHS YCTABOK MO CTYNEHSX; METOIU
3a0e3NeueHHs.

- BruiuB TpancdopmaTopiB cTpymy: MOXUOKH, HACUYECHHS], KOS(IIEHTH
IIEPETBOPEHHSI.

- O13u4H1 0OMEXEHHS: TTOMUJIKOBI CITPAIFOBAHHSI, BIUIUB TAPMOHIK 1 aCUMETPIi.



MIHICTEPCTBO OCBITH I HAYKU VKPATHU ®-20.10-
KuromupcebKa JEPXKABHUHU YHIBEPCUTET «C(KUTOMUPCBKA NOJIITEXHIKA» 05.01/141.00.1/B/OK30-
noJiTexHika Cucrema ynpapiainas sikictio Binnosinae JICTY ISO 9001:2015 ta ICTY 1SO 21001:2019 2-2025
Bunycxk 2 | 3minu 1 | Exsemnaap Ne 1 Apk 33 /6

Tema 1.2. Po3paxyHOK yCTaBOK CTPYMOBHUX peJie JiJis TpaHCc(hopMaTopiB i
KaOeJIbHUX JIHIM.

(K14, K23, I1P02, ITP10)

- BuxiaHi qaHi: HOMiHaJIBHI CTPYMH, JOBXXKHHA Ka0Oelto, T0MyCTUMa
TeMIiepaTypa.

- MeTtoaunka po3paxyHKy: BUOIp YCTaBKH 32 MAaKCUMAJIbHUM CTPYMOM Ta
CEJICKTUBHICTIO.

- TerioBi 0OMeXeHHs Kabelto: TPUBAIICTh IEPEeBaHTAXEHHS, Koe(illieHTH
KOPEKIIii.

- YcraBku a1 TpancdopmaTopa: BpaxyBaHHs IyCKOBHUX cTpyMiB Ta K3 Ha
CTOpPOH1 HU3bKOI HAMPYTH.

Tema 1.3. IlpakTruni npukiaau 3actocyBanHs MC3 y po3moalTEUuX Mepekax
0,4-10 xB.

(K14, K23, I1P02, I1P10)

- CxeMu 3axucTy (PigepiB: 0JHO- Ta OAraToCTyNEHEB1 PIIlICHHS.

- 3aXHCT BiJ] IEPEBAHTAKEHHS B )KUTIOBUX MEPEKAX: TUIOBI1 YCTaBKHU Ta TUIH
aBTOMATIB.

- [IpomMuCIIOBI 3aCTOCYBaHHS: 3aXUCT MOTOPHHX I'PyI, TPaHC(HOPMATOPHUX

I CTaHIHA.

- Koopannarist 3 AIIB (aBTOMaTHYHNIM TOBTOPHUM BBIMKHEHHSIM) Ta IHIIUMU
3aXHMCTaMHU: B3a€EMOJISI AJITOPUTMIB.

- Keiicu moMHUIIKOBHX CIIpaIfOBaHb: aHaTI3 IPUYMH 1 3aX0/IU YCYHEHHSI.

3microBuii Moayas 2. JlyroBuii 3axucT

Tema 2.1. MeToau BUSBIICHHS TyTOBUX 3aMHKaHb Y HU3bKOBOJBTHUX
MepexKax.

(K14, K23, I1P02, HPIO)

- HapaMeTpM I[@TCKI_III ONITHYHI, aKYCTUYHI, CTPYMOBI, CIICKTPaJIbHI.

- [loporu Ta 4acoBi iHTepBaJIv: YHUKHEHHS] XHOHHUX CIIPAIFOBAHb.

- KomOiHariitHi MeTOIn: MOETHAHHS ONITUKY Ta CTPYMY TSI HAIIHHOCTI.
- Po3MimieHHs JaBaviB: MIUMTH, pO3MOALIBYI 1Iadu, KaOeIbHI KaHaJIH.

- HopmaTuBHI BUMOTH: cCTaHAAPTU OE3MEKH Ta MOKEKO3AXUCTY.

Tema 2.2. CydacHi npUCTpOi TyroBOro 3aXMCTY Ta IX IHTErpalis B CUCTEMH
aBTOMATHUKH.

(K14, K23, I1P02, ITP10)

- Tunu mpuctpoiB: AFD, AFD+RCD, moayni 3 GOOSE.

- Inrepdeticu 3B s13ky: IEC 61850, Modbus, mudpoBi BX011/BUXOH.

- ANITOpUTMU B3a€MO/I1i: OJIOKYBaHHS, CEJIEKTUBHE BiJIKJIIOYECHHS,
CUTHAaJI3a1is.

- JloryBaHH4 Ta J1arHOCTUKA: 30€peKeHHs MO, aHali3 TPUYKH.
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Tema 2.3. Anauni3 aBapiiHUX BHUITAJIKiB, CIPUUNHEHUX TyTOBUMHU
3aMUKaHHSIMH.

(K14, K23, I1P02, I1P10)

- Tumosi cueHapn Ka0epH1 TMOLIKOJUKCHHS, KOHTaKTHI JIe(heKTH, mr1/BoJIora.
- Metoau po3ciiayBaHHs: 30UpaHHs JIOTIB, OTJIA 00JIa/THAHHS,
hoTomOKyMeHTALLIs.

- OmiHKa HACIIIKIB: MONIKOKCHHS 00JIaIHAHHS, PU3HK TI0KEXKI, TPOCTOT.

- 3ax0/1M 3aro0iraHHsA: TEXHIYHI Ta OpraHi3alliiHi.

- BucHoBku 1151 HATAITYBaHb 3aXUCTY: KOPEKIIisl TOPOTiB, TOJAaTKOBI /1aBaviB.

3micToBuit MoayJIb 3. 3axXHCT ABHTYHA

Tema 3.1. 3axucT Bij NEpeBaHTAKEHHS Ta KOPOTKOTO 3aMUKAHHS
€JIEKTPOJIBUTYHIB.

(K14, K23, IT1P02, I1P10)

- TersioBi Ta eJ'ICKTPOHHl 3axucTu: Tepmopeisie, MPCB, mikpornpoliecopHi pee.
- IIycKoBi CTpyMU Ta iX ypaxyBaHHS: BHOIp YCTaBOK 1 YaCOBUX XapaKTCPHCTHK.
- 3axucT Bi OJOKYBaHHS pOTOpA: AITOPUTMU Ta YCTABKHU.

- KopoTkouacHi pexxumMu poOOTH: JOMYCTUMI NTepEeBaHTaAKEHHS.

- TecTtyBaHH# Ta A1arHOCTUKA: aHAJI3 CTPYMiB, BiOpaIlii, Temneparypa.

Tema 3.2. MeToau KOHTPOIIO BTpaTu (ha3u Ta aCUMETPIi CTPyMiB.
(K14, K23, I1P02, I1P10)

- [JaBaui Ta cxemMH BUSIBJICHHS: HYJIbOBA MOCHIII0BHICTb, (pa3H1
TpaHcpopMaTopu CTpyMmy.

- [loporoBi 3Ha4eHHS Ta YaCOBI IHTEPBAJIA: 3aXUCT B1JI Jerpaaarlii.

- BruiiB Ha IBUTYH: HarpiB, 3HUKEHHSI MOMEHTY, BiOparlis.

- KomOinarrist 3 iHImmmMu 3axuctaMu: OJI0KYBaHHS MYCKY, CUTHATI3allis.
- [IpakTruHi npukiaau HaIAMTYBaHb: g 3-¢ auryHiB 15-200 kBT.

Tewma 3.3. BukopuctanHusi MiKpOIPOLIECOPHUX PEJIE JJIsT KOMIUIEKCHOTO
3aXUCTY JIBUTYHIB.

(K14, K23, I1P02, ITP10)

- OyHKIIIT pesie: TEIIoBUiA, CTPYMOBHM, TudepeHIIiHNN, BIICYTHICTD (a3Hu.
- JloryBaHHs Ta camMoJ1larHOCTUKA: 30€pEKEHHS TO/I1H, BiaIeHUN JOCTYII.
- [TapameTpu HaamTyBaHHS: aJaNTUBHI YCTaBKH, MPodiIi IBUTYHA.

- Interparist 3 SCADA: TenemeTpisi, TUCTaHIIIHE KEPyBaHHS.

- [lepeBaru Ta HEAOIIKHU €NEKTPOMEXAHIYHUX PeJie: TOUHICTh, THYUYKICTb,
IarHOCTHKA.

3micToBuii Moayab 4. 3axuct i ynpasiainHs TpaHcopmaTopaMu

Tewma 4.1. [ludepenuiitauii 3axuct TpanchopmaTopiB: NPUHIUIIN Ta
HaJallTyBaHHS.

(K14, K23, I1P02, I1P10)

- bananc CprMlB HepBI/IH/BTOpI/IH KOMIIeHCallis KoedillieHTiB TpaHchopmalii.
- 30HU Aii Ta MOPOTH: BHyTle_IHl Ta 30BHimHI K3.

- QibTpallist MyCKOBUX CTPYMIB: AITOPUTMH OJIOKYBaHHS [PH IyCKY.

- BrtuB HacuuenHs TCT.: KOpeKIIis Ta 3aXUCT Bl TOMUJIOK.
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Tema 4.2. 3axucT BiJ] NepeBaHTAXKEHHSI Ta BHYTPILIHIX MOIIKOIKEHbD.

(K14, K23, I1P02, I1P10)

- TepMo3axncm Ta TEMIICPATYPHI JaBadi: KOHTPOJIb HAPiBY OOMOTOK.

- I'a30B1 Ta Buchholz-perte: BusiBICHHS BHYTPILIHIX PO3PsiIIB/Ta30yTBOPCHHSL.
- 3aXHCT Bl MDKBUTKOBUX 3aMHKAHb: BECOKOYACTOTHI METOIH.

- MOHlTOpI/IHF OJIMBH Ta I30/IS1Ii{: NiarHOCTHKA CTaHy TpaHC(opMaTopa.

- [Inan git npu BHyTpitmHbOMY K3: BIAKIIOYEHHS, 1301511151, OTJISI.

Tewma 4.3. ABTOMaTH30BaHe yNpaBIiHHS TpaHC(HoOpMaTOpaMU B CyHacCHUX
CTaHIIAX.

(K14, K23, I1P02, ITP10)

- Peanr-raiim perymoBanHs tap-changer: [ucTaHIiifHe KepyBaHH Ta JIOTIKa.
- bananc HaBaHTaxeHHS Mk TpaHchopMaTopamMu: aBTOMaTUYHE
MEPEKITFOYECHHS.

- Inrerpartis 3 IEC 61850: GOOSE s BHIKHX KOMaHT.

- 3aXUCT B1J EPEBAHTAKEHHSI IIPU 3MiH1 TaliB: CHHXPOHHI aJTOPUTMHU.

- JliarHocTHKa Ta MPOTHO3YBaHHS BIJIMOB: aHaJIi3 TPEH/IIB TEMIIEPATYpPH Ta
CTPYMIB.

3MicToBHII MOAYJIb 5. 3axXuUCT reHepaTropis

Tewma 5.1. 3axucT BiJ BHYTPILIHIX HOLIKOKEHb 0OMOTOK T€HEpaTopa.
(K14, K23, I1P02, I1P10)

- Judepenuiiinuii 3aXUcT reHeparopa: HaJlallTyBaHHS Ta Yy TJIUBICTb.

- 3aXKCT BiJ MDKBUTKOBUX 3aMHKaHb: BUCOKOYACTOTHI Ta CTPYMOB1 METO/IH.
- 3aXUCT 0OMOTKH 30y I>KEHHS: KOHTPOJIb CTPYyMY 30YKEHHS.

- BumiproBaHHs TeMrepaTypu Ta BiOparlii: paHHE BUSBICHHS ):[e(peKTlB

- TecTyBaHHS Ta BUIPOOYBAaHHS IMICJsI PEMOHTY: IIEpeBIpKa 130I1I11.

Tema 5.2. 3axucT Bij NEepeBaHTAKEHHS Ta BTPATH 30y>KSHHS.

(K14, K23, I1P02, ITP10)

- YcTaBKky nepeBaHTaXEHHS: TPUBAl Ta KOPOTKOYACHI PEKUMMU.

- 3axXuCT BiJl BTpATH 30y I>KCHHS: BUSBIICHHSI Ta PEaKIlisi aBTOMATHKH.

- Peaxiis Ha HecTaOUIBHICTH CHHXPOHI3AINT: BIIKIIOUEHHS a00 mepexia B
THIIUI pEeXKUM.

- B3aemoisi 3 CHCTEMOO aBTOMATHYHOTO PETyIIFOBAHHS 30y IDKCHHSL.

- [IpakTruHi Keiicu: aBapiiiHl PEKUMH Ta BITHOBIIEHHS POOOTH.

Tema 5.3. Cuctemu aBTOMATHKH ISl CHHXPOHI3allii TeHEPaTOPiB 3 MEPEKEIO.
(K14, K23, I1P02, I1P10)

- Kpurepii cunxponizaiiii: ¢asza, yactora, Hanpyra, HociiI0BHICTb (a3.

- [IpucTtpoi cuHxpoHi3allli: CHHXPOHI3aTOPH, KOHTPOJEPH BKIIOUCHHS.

- AJITOPUTMU TIJIABHOTO BKIIFOUEHHSI: OOMEXEHHS CTPYMIB Ta MEXaHIUHUX
HaBaHTA)KCHb.

- B3aemogis 3 AIIB Ta cucremamu pe3epBYBAHHS.

- TecTyBaHHSI CHHXPOHI3aLll B IIOJI1 Ta HA CTEHI.
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3MmicToBuii Moayab 6. /Iudepenniiinuii 3axucT muH

Tewma 6.1. MeToau opranizaiii 3aXUCTy IIIMH HA IT1ICTAHITISIX.
(K14, K23, I1P02, ITP10)

- NudepeHuinunii 3aXuCT UIMH: CXeMa I IKJII0YeHHS.

- 30HYBaHHS IMIMHHUX CEKIIIH.

- Pe3epByBaHHs BUMHKAYiB.

- Busisnenns BayTpimHix K3.

- Curnajizariis Ta 0JOKyBaHHS.

Tewma 6.2. BusiBneHHS! BHYTPIIIHIX TOIIKOIKEHB Ta CEICKTUBHICTh
BIIKJIFOUEHHS.

(K14, K23, I1P02, ITP10)

- [Toporosi ycraBku qudepeHuiany.

- YacoBa xoopauHarlis 3 digepamu.

- BrumiB TC Ta iX HacCU4YEeHHS.

- AITOPUTMU TECTyBaHHS B €KCIUTyaTaIlii.

- [Ipouietypu BiTHOBIICHHSI MIC/S BIIKITFOUCHHS.

Tema 6.3. [IpakTuuni npuKiIaau peanizaiii Ha UGPOBUX IMiICTAHIIISIX.
(K14, K23, I1P02, ITP10)

- GOOSE ni1s1 mBUAKAX KOMaH/I.

- llenTpanizoBaHe JIOryBaHHS ITOJTIH.

- InTerpamis 3 SCADA.

- Keiicu monepHizailii cTapux IIUH.

- TecTyBaHHS CyMICHOCTI IPUCTPOIB.

3MmicToBuii Moayb /. YcranoBku ABP

Tewma 7.1. Ilpunuun podotu ABP

(K14, K23, I1P02, I1P10)

- Onuc QyHKIIi: aBTOMaTUYHE IEPEMHUKAHHS Ha Pe3epB IPH BIACYTHOCTI
Hanpyryd Ha OCHOBHOMY BBO/II.

- Kpurepii BusiBjIeHHS BIIMOBH: TIOPIT HANIPYTH, TPUBAIIICT MTPOBAITY, YaCTOTA.
- Tunu peaxuiii: MUTTEBE, 3 3aTPUMKOIO, aJalITUBHE.

- YacoBe BIKHO MEPEKITIOYEHHS: BIUIUB Ha Yy TJIMBE 00JIafHAHHSL.

- Jlorika moBepHEHHS Ha OCHOBHE JIXKEPEJIO: YMOBHU Ta 3aTPUMKH.

Tewma 7.2. Tumosi cxemu ABP

(K14, K23, I1P02, I1P10)

- CxeMa 3 IBOMa BBOJIaMH: OCHOBHUH + pe3epB (Mepexka/reHepaTop).

- Cxema 3 renepaTopoM: 3amyck JI'Y npu BiiMOBI Mepexi Ta MEPEeKITIOYCHHS.
- Cxema 3 IeK1JIbKOMa pe3epBaMu: MPIOPUTETH Ta MOCIIIIOBHICTb.

- Pyune/aBTroMaTnyHe OJIOKYBaHHSA: MOMKJIMBICTh PYYHOTO BTPYYaHHS.

- [mgukars Ta curgamzarnis CTaHiB.
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Tema 7.3. HanamTyBaHHS yCTaBOK 1 YaCOBUX 1HTEpBaJiB

(K14, K23, I1P02, I1P10)

- [ToporoBi 3HaueHHs HAIMIPYTH Ta Yacy AJiA BIAKIIOYCHHS.

- 3aTpUMKH TIepe] aBTOMATUYHUM MTOBTOPHUM BBIMKHEHHSM (TIOPiIBHSHHS
AIIB ta ABP).

- llapameTpu [1u1st TeHEpaTOPIB: Yac 3aIlycKy, CTabLIi3allis HalpyTH.

- I'icTepesuc it yHUKHEHHS «Ka4aHHsD» MDK JUKSPEIIaMH.

- Koopaunariis 3 3axucramu tpancdopmaropis 1 MC3.

Tema 7.4. Interparis ABP 3 cucremamu 3aXHCTy Ta aBTOMaTUKH

(K14, K23, I[1P02, I1P10)

- B3aemonis 3 aucranmiitanm 3axucrom i [IPBB (npuctpiii pe3epByBaHHs
BIJIMOBH BUMUKAYa).

- [lepenaua komany yepe3 IEC 61850 / GOOSE (3a HasiBHOCT!).

- briokyBanns ABP npu HeOe3neuyHux yMoBax (HECHHXPOHHICTb, aBapiiiHi
PEKUMHU).

- JloryBanus noxiit Ta renemetpist B SCADA.

MOAVYJIb 2
PeJieiinuii 3aXuCT i aBTOMATHKA JiHIH eJleKTponepenavi Ta kKadeJbHUX Mepex

3microBuii Moaysb 8. JIudepenuiiinuii 3axucr JiHiii e1ekTponepenauyi Ta
Ka0eJbHUX Mepex

Tewma 8.1. [Tpuanmn poboTH AUQPEPESHITIHHOTO 3aXUCTy Ta HOTO CEICKTUBHICTD.
(K14, K23, I1P02, ITP10)

- bananc cTpyMmiB: MPUHIUN «BX1JT = BUXIJ.

- Kommiercatist koedimientTin: ypaxysauts TCt/TH.

- 30HU JIii: BHYTPIIIIHS/30BHIIIHS.

- DiNbTpaLlist IyCKOBUX CprMlB allrOPUTMH OJIOKYBAHHSL.

- 3aXUCT NpU PO3PUBI 3B A3KY: pE3€pBHI1 JIOTIKH.

Tema 8.2. Bukopucranss nudpoBux KaHajiB 3B’ 3Ky s AUGEPEHIIITHOTO
3aXHUCTY.

(K14, K23, I1P02, ITP10)

- Tunm xanams: ontuka, PDH, Ethernet.

- 3aTPUMKHU Ta CUHXPOHI3aIlisl: BIUIUB HA CEJICKTUBHICTD.

- [Iporokonu: GOOSE, Sampled Values.

- 3axucT Big BTpatu kaHamy: fallback-pexumu.

- KibepOesneka: aBrentudikaiist Ta mmdpyBaHHS.

Tema 8.3. IIpakTHuH1 IPUKIaU 3aCTOCYBAaHHS Y BUCOKOBOJBTHUX MEPEkKaXx.
(K14, K23, I1P02, ITP10)

- Jlimii 110—750 kB: nudepentian s KOPOTKHX JIUISHOK.

- KaGenbHi aIISHKH: 0COOJIMBOCTI KOMIIEHCAITI].

- KOOpI[I/IHaLIl}I 3 ,III/ICTaHI_IH/IHI/IM 3aXHCTOM.

- Kelicu B1IMOB 1 aHAJTI3 TOMMJIOK.
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3micToBuii MoayJb 9. IucraHuiliHuii pejeiiHMi 3aXUCT i aBTOMaTHKA

Tema 9.1. [lpunHumn aii TMCTAHIIIITHOTO 3aXUCTY Ta MOTO 30HH.
(K14, K23, I1P02, ITP10)

- IMIIe 1aHCHI MEeTO/M: Tepiia/Apyra 30Ha.

- 30HyBaHHS JIIHI: HAIAITYBAHHS MEXK.

- BrimuB mapamertpiB JiHii: noxuHa, R/X.

- Pexxumu po6oTH npu 6araTo30HHOCTI.

- 3axXUCT BiJ] IEPEKPUTTS 30H.

Tema 9.2. Anroputmu poOOTH aBTOMATHKHU TIpU MIXK(a3HUX Ta OTHO(DAZHUX
K3.

(K14, K23, I1P02, ITP10)

- Bussnenns tuny K3: mixdazni/3eMIsiHi.

- Kopekiiist yctaBok: 111 HEOTHOPITHUX JIITISTHOK.

- biiokyBanns npu 30BHImHIX K3.

- Bzaemopis 3 AIIB.

- Jlorika ceneKTUBHOIO BiIKJIFOUEHHS.

Tema 9.3. CydacHi MIKpOTIPOIIECOPHI peati3allii TUCTaHIIHHOTO 3aXHUCTY.
(K14, K23, I1P02, ITP10)
- q)yHKI_IIOHaJ'IBHl 61101<1/1 BUMIp, JIOTiKa, KOMYHIKarlis.
- udposa dinbrpariis Ta aganTaris.
- Intepdeticu SCADA/IEC 61850.
- JliarHOCTHKA Ta CAaMOTECTYBaHHSI.

3microBuii MoayJb 10. Peseiinuii 3axucT nmo Hanpy3i Ta 4acToTi

Tema 10.1. 3axucT BiJ 3HMKEHHS Ta IMABUIIICHHS HAPYTH.
(K14, K23, I1P02, I1P10)

- lloporoBi 3Ha4CHH 1 ricTepesmuc.

- YacoBi iHTEpBaJINA BiAKITIOYCHHS.

- BzaeMogis 3 perynsitopaMu Harpyru.

- 3aXHCT Bl TPUBAIUX MPOBAJIIB.

- JloryBaHH# 1 CTaTUCTUKA TOTIMN.

Tema 10.2. 3axucT BiJ BIAXUJICHHS YaCTOTH B €HEPTOCHCTEMAX.
(K14, K23, I1P02, ITP10)

- [Toporogi yctaBku Jisi TeHEpaTOPIB 1 MIUHHU.

- ABTOMAaTHYHI 3aX0JIH: BiIKITFOUCHHS/TICPEKITIOYSHHS.

- B3aeMopis 3 cucreMamMu OajaHCyBaHHS.

- PexxuMu 1ipy 9aCTOTHUX KOJTMBAHHSIX.

- [IpakTruHI HaJAIITYBaHHS JIJIS JIOKAIBHUX MEPEK.
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Tema 10.3. BukopucTtanHs 3aXHMCTy 10 Hampys3i Ta 4aCTOTI I 3a100iranHs
aBapisim.

(K14, K23, I1P02, I1P10)

- Komb6inarrist moporiB A paHHBOTO pearyBaHHS.

- Interparis 3 AIIB Ta pezepByBaHHSIM.

- CrieHapii BiIKIIFOYCHHS KDHTHIHUX HABAHTaXXCHb.

- MOHITOPHHT TPEHIB 1 IPOrHO3YBaHHSI.

- Keiicu 3amo6iranHs po3MnoBCIOJKEHHIO aBapii.

3micToBuii Moayiab 11. AIIB (ABTOMaTHYHEe MOBTOPHE BBIMKHEHHSI) i KOHTPOJIb
CHHXPOHI3Ma

Tewma 11.1. [Tpunnun podotu AIIB.

(K14, K23, I1P02, ITP10)

- Tunm AIIB: onHO- Ta GaraTokpaTHe.

- Kpurepii no3Boity: Hanpyra, ¢asa, qacrora.
- YacoBi 1HTEpBaJIU 1 3aTPUMKH.

- brioxyBanHs npu HeOe3MEUYHUX YMOBaX.

- JloryBanHs cripo® BBIMKHEHHSI.

Tema 11.2. KoHTpoJIb CHHXPOHI3MY NPU BKIIFOUEHHI JIIHIH 1 TEHEPATOPIB.
(K14, K23, I1P02, HP10)

- Kputepii cunxponisarii: ¢asa, yacrora, Harpyra.

- LprcTpoi cHHXpOHi3aLLii.

- ABTOMAaTH4YHI CUHXPOHI3aTOPH.

- 3aXHUCT BiJ] aCHHXPOHHOTO BKJIFOUEHHSI.

Tema 11.3. IIpaktuuni npuknaau 3acrocyBannsa AIIB y marictpansaux
MepexKax.

(K14, K23, I1P02, ITP10)

- ATIB Ha MDKIIACTAHIIHHAX JT1HISX.

- Pusuku nmoBTOPHUX BBIMKHEHB.

- KoopauHaiiist 3 IUCTaHIIHHUM 3aXUCTOM.

- Keticu aBapiii Ta aHasi3 HaCIIAKIB.

3micToBuii Moayab 12. TIPBB (npuctpiii peepByBaHHSI BiIMOBM BUMHKA4a)

Tewma 12.1. [Tpuntun po6otu [IPBB Ta #ioro posb y HaaiitHOCTI CUCTEMH.
(K14, K23, I1P02, ITP10)

- BusiBnenHs BiiMOBM BUMHKaya.

- Jlorika pe3epBHOTO BIIKITIOUEHHS.

- YacoBi 1HTepBaJId Pe3epPBYBaHHH.

- B3aemMois 3 1uCTaHIIIHAM 3aXHCTOM.
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Tema 12.2. AnroputMu pe3epByBaHHS MIPH BiIMOBI BUMHUKAUa.
(K14, K23, I1P02, I1P10)

- [TocmiI0BHICTH KOMaH I PE3EPBY.

- biiokyBaHHS TOMHJIKOBHX CITPAITIOBAHb.

- KomyHikarrifini BUMOTH.

- BigHOBIICHHS MMiCIIA CIIpaIIOBaHHS.

- Keiicu BigMoOB 1 aHami3.

Tema 12.3. IlpakTuyHi NpUKIAAA 3aCTOCYBaHHS Ha MACTAHIIISAX.
(K14, K23, I1P02, ITP10)

- Pe3epByBaHHs B pO3MOAUIBYMX CXEMAX.

- Buxopucranns [IPBB nipu monepHizaii.

3microBuii MoayJs 13. Ilugposa nincranuis - MEK 61850

Tewma 13.1. Apxitektypa uudponoi miacraniii Ta mpotokois IEC 61850.
(K14, K23, I1P02, ITP10)

- IED, MMS, GOOSE, SV.

- Monens naanx SCL.

- [lepeBary MBUIKUX TTOBIJOMIICHb.

- Tomosorii Mepexi.

- CyMICHICTb Ta CTaHJapTU3AIlis.

Tewma 13.2. InTerpariis pejaeitHOro 3aXUCTy Ta aBTOMATUKU Y IIUGPOBI CUCTEMHU.
(K14, K23, I1P02, ITP10)

- GOOSE a1 kOMaH]1 3aXUCTY.

- Sampled Values asis Bumipis.

- SCADA/EMS inTerparnis.

- KibepOe3sneka Ta pe3epByBaHHS.

- Mirpariist cTapux CUCTEM.

Tema 13.3. [Ipaktuuni npukiaau supoBakenns [EC 61850 B Ykpaini Ta
CBITI.

(K14, K23, I1P02, ITP10)

- MopaepHizaltis macTaHIlin.

- Keiicu B Ykpaini ta €C.

- [Ipo6nemu cymicHOCTI.

- TectyBanHs Ta cepTudikaris.

- ExoHOMIYHI1 Ta eKCIuTyaTailiiiHi BUTOJIH.



MIHICTEPCTBO OCBITH I HAYKH YKPAIHU ®-20.10-
KuromupcebKa JEPXKABHUHU YHIBEPCUTET «C(KUTOMUPCBKA NOJIITEXHIKA» 05.01/141.00.1/B/OK30-
noJiTexHika Cucrema ynpapiainas sikictio Binnosinae JICTY ISO 9001:2015 ta ICTY 1SO 21001:2019 2-2025
Bunycxk 2 | 3minu 1 | Exsemnaap Ne 1 Apx 33 114

4. CTpykTypa (TeMAaTH4YHHUII JIAH) HABYAJIBLHOI TN CIUILIIHA
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MOAVYJb 1

PeJteiinnii 3aXHCT i ABTOMaTHKA JIOKAJbHUX MEPEXK T eJ1eKTPOYCTAHOBOK

3microBuii Moayab 1. MakcuMaJIbHUI CTPYMOBHH 3aXHCT

Tewma 1.1. IlpuHIMNO Aii MAaKCUMAaJIBLHOTO 2 1| - 1 ) i i i
CTPYMOBOTO 3aXHCTY Ta HOTO CEJIEKTHBHICTb.
Tema 1.2. Po3paxyHOK yCTaBOK CTPYMOBHX peJie 2 1] - 1 ) )
JUIsl TpaHcopMaTopiB 1 KaOEIbHUX JITHIN.
Tema 1.3. IlpakTuyHi NPUKIAAHU 3aCTOCYBAHHS
. 3|1 - 2 - - - -

MC3 y posnoainpunx mepexax 0,4—10 kB.

Pazom 3a 3micmosuit modyav 1 | 7 | 3 | - 4 - - - -
JlabopaTtopHuii npaktukym Nel. JlociimkeHHs 6 Sl g 5
TpaHc(hOpMaTOPIB CTPYMY Ta pejie CTPyMY.
3microBuii MoayJsb 2. /lyroBuii 3axuct
Tewma 2.1. Metoau BUSIBICHHS JYyTOBHX 2 1 1
3aMHMKaHb Y HU3bKOBOJBTHUX Mepexkax.
Tema 2.2. CyuacHi MpUCTPOi TYTOBOTO 3aXHCTY 5 1] . 1 i i i
Ta iX IHTerpaiisi B CHCTEMH aBTOMAaTHKH.
Tewma 2.3. Anani3 aBapiiHUX BUMAJIKIB, 3 1 5
CIPUYMHEHUX AYTOBUMHU 3aMHUKaHHSIMMU.

Pazom 3a 3micmosuit modynp 2 | 7 | 3 | - 4 - - - -
3microBuii Moayb 3. 3axXMCT IBUIyHa
Tema 3.1. 3axucT Bij epeBaHTAKEHHS Ta 5 |1 1
KOPOTKOT'O 3aMUKaHHSI €JI€KTPOIBUTYHIB.
Tema 3.2. MeToau KOHTpOIIO BTpaTu a3y Ta 5 |1 1
acUMeTpii CTPyMiB.
Tema 3.3. BukopucTtanHs MIKpOIPOIIECOPHUX 3 |1 5
pesie UIsi KOMIUIEKCHOTO 3aXHUCTY JIBUTYHIB.

Pazom 3a 3micmoeuit modyns 3 | 7 3| - 4 - - - -
JIaGoparopuuit npaktrukyM Ne2. JlocmiKeHHs 6 4 5
CXEM peJIeHOr0 3aXHCTY JIBUTYHIB.
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3micToBuii MmoayJb 4. 3axucr i ynpaJiiHHs TpancdopmMaTopamu

Tewma 4.1. ludepenmuiitnuii 3axuct

TpaHchopMaTopiB: MPUHLUIIH Ta 2 | 1| - 1 - - -
HaJIAIUTYBAaHHSL.
Tewma 4.2. 3axucT BiJl MepeBaHTAXKEHHS Ta 2 1 i 1 i i i
BHYTPIIIHIX MOITKOJKCHb.
Tema 4.3. ABTOMaTH30BaHE YIPABIIHHS 311 - 5 i i i
TpanchopMaTopaMu B CY49aCHHX IiICTaHIIIsIX.
Pazom 3a 3micmosuii mooynv 4 | 7 3| - 4 - - -
3micTroBuii MOaYJIb 5. 3aXHCT reHepaTopiB
Tema 5.1. 3axucT Big BHYTPILIHIX MOIIKOKEHb 9 1 i 1 i i i
00MOTOK reHeparopa.
Tema 5.2. 3axucT Bija epeBaHTAKEHHS Ta s | 1| - 1 i ) )
BTpaTH 30yI>KEHHSI.
Tema 5.3. Cuctemu aBTOMaTUKHU JUIs 311 - 9 i i i
CHHXPOHI3aIlil reHepaTopiB 3 MEPEKEIO.
Pazom 3a 3micmosuit mooyne 5 | 7 | 3 | - 4 - - -
Jlaboparopuuii mpakTakyM Ne3. JlocmimKkeHHS
MIKPOIPOIECOPHOTO MPUCTPOIB 3aXUCTY 6 - 4 2 - - -
JIBUTYHA.
3microBuii MoayJsb 6. {udepeHniiHui 3aXUCT WINH
Tema 6.1. Meronu opranizarii 3aXucTy IIMH Ha 5 11 - 1 i i i
TT1ICTAHITISX.
Tema 6.2. BusiBjieHHs1 BHYTPILIHIX MOLIKO/KEHb s | 1| - 1 i i i
Ta CEJIEKTUBHICTD BIAKIIOYECHHS.
Tema 6.3. IlpakTruH1 npuKIaau peatizalii Ha 311 - 5 i i i
1M (POBUX MIACTAHIIISX.
Paszom 3a 3micmoeuit modyno 6 | 7 | 3 | - 4 - - -
3microBuii MoayJasb 7. YcranoBku ABP
Tema 7.1. Ilpunnun po6otu ABP. - 1 - - -
Tema 7.2. Tunosi cxemu ABP. 31 - 1 - - -
Tema 7.3. HanamryBaHHs yCTaBOK 1 YaCOBUX 5 1] - 1 i i i
1HTEpBaJIiB.
Tema 7.4. Interpanis ABP 3 cucremamu s | 1| - 1 i i i
3aXUCTY Ta aBTOMATHKHU.
Paszom 3a 3smicmoeuit mooyns 7| 7 | 3 | - 4 -] - -
JlabopaTtopHuuii mpaktukyM Ne 4. JlocmikeHHs |3 9 ) ) )
CXEM aBTOMAaTHUYHOT'O BBEICHHS PE3EPBY. 6
MonynbHHN KOHTPOIb 1 -1 - - - -
Pazom 3za MOJAYJIb1 | 73 | 21 | 16 | 36 - - -
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MOAVYJIb 2

Peneiinmii 3axucT i aBTOMATHKA JIiHIH eJleKTponepeaadi Ta KadeJbHIUX Mepex

3micToBuii MoayJb 8. ludepenuiiinuii 3axucT JdiHii exekTponepenadi Ta kadeJbHUX

Mepex
Tewma 8.1 [Ipunuun pobotu qudepeHIiiHOTO 5 | 1 1
3aXHUCTY Ta MOTO CEICKTUBHICTD.
Tewma 8.2. Bukopucranus nudpoBux KaHaJIB s |1 1
3B’SI3KY JUIsL TU(epeHIIIHOTO 3aXUCTY.
Tema 8.3. IlpakTu4Hi MPUKIIAAN 3aCTOCYBAHHS Yy 3 11| - 2 i i i
BHCOKOBOJIbTHUX MEPEKaXx.
Pazom 3a 3micmosuit mooyno 8 | 7 | 3 | - 4 - - -
3micToBuii Moay b 9. IucTaHUiiiHKMI pesieliHUI 3aXHCT | ABTOMATHKA
Tema 9.1. [Ipunmun aii AMCTaHUIIKHOTO 3aXUCTY 9 1 1
Ta WOr0 30HH.
Tema 9.2. Anroputmu poOOTH aBTOMATHUKH TIPH 5 |1 1
Mixkdasznux Ta ogHodaznux K3.
Tema 9.3. CydacHi MiKpOTIPOIICCOPHI peari3arii 311 - 9 i i i
JMCTAHIIIMHOTO 3aXHUCTY.
Pazom 3a 3micmosuit mooyne 9 | 7 | 3 | - 4 - - -
Jlaboparopuuii mpaktukyM Ne 5. JlocnimkeHHs
MIKPOIIPOIIECOPHOTO MIPUCTPOIO PEICHHOTO 6 - | 4 2 - - -
3aXHCTY MO YaCTOTI.

3microBuii Moayab 10.  PesieiiHuii 3aXHCT 110 HANPY3i Ta YaCTOTI

Tema 10.1. 3axucT Bijg 3HIKEHHS Ta 5 1 i 1 ) ) )
I1IBUIIIEHHS HAlIPYTH.
Tema 10.2. 3axucT BiJ BIAXWJIEHHS YaCTOTH B 5 1 i 1 i ) )
S€HEeProcHUCTeMax.
Tema 10.3. BukopuctaHHs 3aXUCTY 110 HAIPy3i 3 11| - 5 i i )
Ta 4acTOTI JUIsl 3a00IraHHsI aBapisiM.

Paszom 3a 3smicmoeuit mooyns 10 | 7 | 3 | - 4 -] - -
Jlaboparopuuii mpakTukyM Ne 6. CkiagaHHs
CXEM PeNIeHHOTrOo 3aXHCTY Mepexi 3a 5 ) 4 5 ) ) )
JIOTIOMOTOF0 CHMYJISIIIITHOT'O TIPOTPaMHOTO
3a0€e3IeueHH .

3microBuii moayan 11.  AIIB (ABTOMaTH4YHe NOBTOPHE BBIMKHEHHS) i KOHTPOJIb

CHHXPOHI3Ma
Tewma 11.1. ITpunaiun pod6otu AIIB. 3 2 - 1 - - -
Tema 11.2. KoHTpOSIb CHHXPOHI3MY IPU 3|2 - 1 ) ) )
BKJIFOYEHHI JIIHIH 1 TeHepaTopiB.
Tema 11.3. [IpakTHuHi NPUKIAIN 3aCTOCYBaHHS

: 4 2| -] 2 .
AIIB y MaricTpaJIbHUX Mepexax.

Paszom 3a 3micmoeuit mooyns 11 | 10 | 6 | - 4 - - -
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3micToBuii Moayb 12. TIPBB (npucTpiii pe3epByBaHHs BiAMOBM BUMHKAYa)

Tema 12.1. Ilpunmun po6otu [TPBB Ta iioro

pOJIb Y HAAIHHOCTI CUCTEMH. 312 1
Tema 12.2. Anroput™u pesepByBaHHs pu 3 |9 | .- 1 i i i i
BiTMOBI BUMHUKaYa.
Tema 12.3. HpaKTHqu NPUKIIAJIA 3aCTOCYBAHHS |, | o | _ 9 i i i i
Ha ITiJICTaHIIIsX.

Pazom 3a 3smicmoeuii mooyne 12 | 10 | 6 | - 4 - -] - -

Jlaboparopuuii mpakTukyM Ne 7. JlocmikeHHS
MIKpPOIPOIECOPHOTO MPUCTPOIO KOMILIEKCHOTO 7 - 4 3 - - - -
peneriHoro 3axucty. Yactuna 1.

3microBuii Moayas 13. Hudposa nincranuis - MEK 61850

Tema 13.1. Apxitekrypa nudpoBoi migcraHmii

ta nporokod IEC 61850. 3 2 L
Tema 13.2. InTerpartist pe’aeiHOro 3aXUCTy Ta 3 |92 | . 1 i i i i
ABTOMATUKH Y IU(PPOBI CUCTEMH.
Tewma 13.3. [IpakTryHi npuKIaan 4 |2 | - 5 i i i i
BrposakeHHs IEC 61850 B Ykpaini Ta CBITI.

Pazom 3a 3micmoeuit mooyns 13 | 10 | 6 | - 4 - - - -
Jlaboparopuuii mpakTukyM Ne 8. JlociiKkeHHS
MIKPOITPOLIECOPHOTO MPHUCTPOIO KOMITJIEKCHOTO -1 3 3 - - - -
peneliHoro 3axucry. Yactuna 2. 7

MonynbHHAN KOHTPOJIB 2 -1 - - - - -

Pazom 3za MOJIYJIb 2 | 77 | 27 | 16 | 34 - - - -

PA30M | 150 | 48 | 32 | 70 - - - -

5. Temu 1a00paTOPHUX 3AHATH

KinekicTs roguu

Ne Hazsa temu Jlenna 3aouHa
dbopma dbopma

MOAVJb 1
PeJsteiinmii 3aXuCT i aBTOMaTHKA JTiHill ejiekTponepenayi Ta KadeJbHUX Mepex

JlocaipxeHHs: TpaHchOpPMaTOpiB CTPYMY Ta pelie CTPyMy.

JlocniKeHHS CXeM pesIeHHOTr0 3aXUCTY ABUIYHIB.

JlociiskeHHsl IPUCTPOIB 3aXUCTY JBUTYHA.

HlwNE

I[OCJ'IiIL)KCHHSI CXCM ABTOMATUYHOI'O BBCACHHS PC3CPBY.

RPWhsM~M

MoynpHui KOHTpPOJIb |

Pazom 3a MOJ[YJIb 1 16 -
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MOAYJIb 2

Penelinuii 3aXuUCT i aBTOMAaTHKA JIOKAJIbHUX MEPEK TAa CJICKTPOYCTAHOBOK

JlocImipKeHHST MIKPOIIPOIIECOPHOTO IPUCTPOIO PEIICHHOTO
3aXUCTY MO YaCTOTI

CxtajaHHs CXeM peeiiHOro 3aXUCTy MEPEXKi 3a JJOIMOMOTOI0
CUMYJIISIIIIHHOTO MPOTPaMHOTO 3a0e3MeueHHS

JlocIipKeHHST MIKPOIIPOLIECOPHOTO IPUCTPOIO KOMIUIEKCHOTO
pelneliHoro 3axucry. Yactuna 1.

JlocIipKeHHST MIKPOIPOLIECOPHOTO IPUCTPOIO KOMIUIEKCHOTO
pelseliHoro 3axucry. Yactuna 2.

MoaynpHUN KOHTPOJIb 2 1

Pazom 3a MO/[YJIb 2 16

PA3OM 32

6. 3aBpanHs 11 caMoCTiiiHOT po6oTH

HazBa Temu

Kinekicte
TOIUH

Jlenna
dbopma

3aouHa
dbopma

MOAYJIb 1 PeJsieitnuii 3aXUCT | aBTOMATHKA JIiHIN eJIeKTponepeaayi
Ta Ka0eJbHUX Mepex

3micToBuii Moay b 1. MakcuMaJbHUN CTPYMOBHI 3aXHCT

Tema 1.1. Ilpunyun 0ii MaKcumanbHo20 CMPYMO6020 3aXUCmy ma
11020 celeKmugHicmp

Teopernune: OxapakTepu3yiTe 4aCOBO-CTPYMOBI XapaKTEPUCTHKU
1HBEpCHOroO Ta HeiHBepcHOro MC3; MOsCHITSH, SIK BUOIp XapaKTEPUCTUKH
BIUIMBA€ HA CEJIEKTUBHICTD Y PO3MOAUIBYINA MEpexi.

[TpaxTiune: [y cxemu 3 TpbOMa CTYNEHIMHU 3aXUCTY ((igep — ceKiis
— TpaHcopMaTop) CKIAAITh TaOIMIIO YCTAaBOK 1 YACOBUX 3aTPUMOK, 1110
3a0e3MeYyI0Th CEIEKTUBHICTD ITPH 33JaHUX [HOM KOKHOTO CTYICHSI.

Tema 1.2. Po3paxynox ycmaeox cmpymoeux pee 0ns
mpancgopmamopis i KabeabHux aAinii

- Teopernune: OnNuIITh METOAUKY BU3HauUeHHS ycTaBku MC3 s
Ka0eJto 3 ypaxyBaHHSM TEIJIOBOTO OOMEKEHHS Ta JOIMyCTUMOL
TPUBAJIOCTI MEPEBAHTAKECHHS.

- [IpakTuune: Po3paxyiiTe ycTaBKy CTpyMOBOT'O peje s
tpancopmaropa 1000 kBA 10/0,4 kB, sxmo Inom_HH=1440 A,
MYCKOBUI cTpyM JBUTryHa Ha muHI — 6In. [losicHiTh BUGip KpaTHOCTI
YCTaBKHU.

Tema 1.3. Ilpakmuuni npuknaou 3acmocyseanuna MC3 y poznodinvuux
mepexncax 0,410 kB

- Teopernune: IlpoananizyiiTe nepeBaru Ta He10JIIKH OJTHO- 1
OararoctyneHeBux cxem MC3 y mepexax 0,4—10 kB.
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- [IpakTiune: HaBeniTh aBa npukinaan (KUTIOBUI OYANHOK,
POMHUCIIOBUH 1I€X) 1 3alIPONIOHYHTE KOHKPETHI YCTaBKH Ta TUITH
aBTOMATIB 17151 (iziepiB, OOTPYHTYHTE BHOIP.

BukoHaHHS 3BiTYy Ipo J1abopaTtopHy poboTy Nel

3microBuii MoayJsb 2. lyroBuii 3axuct

Tema 2.1. Memoou eusnenennsa 0y208uUx 3aMUKAHb Y HU3bKOBOIbMHUX
Mepedicax

- Teopernune: IlopiBHsITE ONTHYHI, aKyCTHYHI Ta CTPYMOBI METOIU
JETEKIII1 YT 3a YyTIMBICTIO Ta KMOBIPHICTIO XMOHHX CITPAIlbOBYBaHb.

- [Ipaktuyne: Po3po6iTh airopuT™ AETEKIii AYTH A IIUTKA KUTIOBOTO
OyJIMHKY, BKQXITh TTOPOTH Ta YaCOB1 iIHTEPBAIM JIJIs MiHIMIi3aIlil XUOHUX
CHIpAIIOBaHb.

Tema 2.2. Cyuacni npucmpoi 0y206020 3axucniy ma ix inmezpauis é
cucmemu agmomMamuKu

- Teopetnune: Oxapakrepu3syiite QyHKIIOHAIBbHI OJIOKHA Cy4acHOTO
AFD-nipuctpoto i onumite iHTepdeiicu as iHTerparii B miCTaHIliIo 3
IEC 61850.

- [Ipaktuyne: Cxiaaite cxemy nigkmoueHast AFD-monyns no
MmikpomnporiecopHoro pene Ta SCADA; onuirite JIOTiKy 6JI0KyBaHHS 1
CUTHAJTI3aIlii.

Tema 2.3. Ananiz asapiitnux 6unaokie, CHpUYUHEHUX 0Y208UMU
3AMUKAHHAMU

- Teopetnune: [lepepaxyiiTe OCHOBHI €Tamnmu PO3CIigyBaHHS TyrOBOTO
IHIIUJIEHTY Ta iK1 JaH1 HeoOX1THO 310paTH JIJIsl aHATI3Y PUYHH.

- [IpakTuune: Po3risiHbTe yMOBHMIA BUMAJIOK: IyTa B PO3MOALIBUYOMY
IIUTI TPU3BENIa J0 MOXKEXK1; CKIATITh 3BIT (KOPOTKUI) 3 aHAJI30M
MPUYWH, HACTIAKIB 1 3aX0/IiB 3aM00IraHHsl.

3micToBuii MoayJib 3. 3aXMCT IBHIYHA

Tema 3.1. 3axucm 6i0 nepeganma’cenns ma KOpOmMKO20 3aMUKAHHA
€/1eKmpPOo0BUYHIE

- Teopernune: OnucaTy npuHUMI Aii TeroBoro 3axucty Ta MPCB;
MOSICHUTH, SIK BPaXOBYIOThCS IIYCKOBI CTPYMH IPU HAJIAIITYBaHHI.

- [Ipaktuyne: s acuaxpoHHoro asuryna 55 kBt 3 In=100 A 1
MyCKOBUM CcTpyMOM 6In 3anpononyiite ycTaBKH TEMJIOBOIO Ta
CTPYMOBOT'O 3aXHCTIB 1 OOIPYHTYMHTE iX.

Tema 3.2. Memoou konmponr empamu pazu ma acumempii cmpymis

- Teoperuune: I10SCHITH NIPUHLIMITY BUSBIICHHS BIIICYTHOCTI (a3u Ta
HYJIBOBOI MTOCJTIIOBHOCTI; HaBEIITh THIOB1 TTOPOTH.

- [Ipaktrune: Po3po6iTh cxeMy 3axHCTy JBUTYHA BiJ BTpaTH (asu 3
BukopucTtanHaM TC; 3mozentoiite (OMKUCOBO) PEAKIIiI0 IPU 3HUKHEHH1
oniHi€l (a3m.

Tema 3.3. Bukopucmanusa MikponpouecopHux peJjie 0,11 KOMRIAEKCHO20
3axucmy 08U2yHi6

10.

- Teopernune: IlepepaxyiiTe QpyHKIIT CydacHOr0 MiKpOIIPOILIECOPHOTO
pelie AJis ABUTYHA 1 MOSICHITh TIepeBary JIOTyBaHHS MOiH.

- [Ipaktruune: Cxiaaite KoH}irypariito pene s asurysa 200 kBt: BuOip
YCTaBOK, MPO(]1JIIB MyCKY, JOrika OJIOKYBaHb; OMULIIThH MPOLETYPY
TECTYBaHHSL.

11.

Buxonanus 3BiTy npo sadopatopay poooty No2
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Tema 4.1. /lugpepenuininuit 3axucm mpancghopmamopie: npunyunu ma
HanauimyeanHs

12.

- Teopernune: [TosgcHITE TpUHIMI pOOOTH TUDEPEHITIMHOTO 3aXHUCTY 3
ypaxyBaHHIM Koedirienta Tpanchopmartii Ta pazoBoro 3cyBy.

- [IpakTiane: s tpanchopmaropa 10/0,4 kB ckimamaiTe npukiiaz
pO3paxyHKy nopory audepenuiany 3 ypaxyBanHsam noxuook TC i
TYCKOBHX CTPYMIB.

Tema 4.2. 3axucm 6i0 nepesanmariceHns ma 6HympIiuiHix
HOWIKOO0MCEHD

13.

- Teopernune: Oxapakrepusyiire poiabs Buchholz-pene, razoBux naBagin
Ta TEMIIEpaTypHUX CEHCOPIB Y BUSBJICHHI BHYTPIIIHIX Ae(hEKTiB.

- [Ipaktrune: Po3po6iTh 1u1aH il aBTOMATHKH Ta MIEPCOHATY TIPH
crpairoBadHi Buchholz-perne: BigkiroueHHs, CUTHAITI3AIS, IEPEBipKa.

Tema 4.3. Asmomamu3zosane ynpagiiHHa mpancgopmamopamu 6
CYUACHUX RIOCMAHYIAX

14.

- Teopernune: ONMUIIITH MPUHITAT TACTAHIIIHHOTO KEPyBaHHS
tap-changer Ta BUMOTH JI0 JIOTiKH ITEPEMUKaHb.

- [Ipaktuune: CxIaaiTh AITOPUTM aBTOMATHUIHOTO OaJIaHCyBaHHS
HaBaHTaXXCHHS MK JBOMa TpaHchopMaTopamu 3 ypaxyBaHHIM
00MEXEHb 110 TeMIIepaTypi 1 Jacy.

3micToBHii MOAYJIb 5. 3aXKMCT reHepaTopiB

Tema 5.1. 3axucm 6i0 6HymPIWIHIX NOWIKOOIHCEHD 0OMOMOK
2enepamopa

15.

- Teoperuune: Oxapakrepusyiite qudepeHIiHIN 3aXUCT reHepaTopa Ta
METOY BUSBJICHHS MI>KBUTKOBHX 3aMHUKAHb.

- [Ipaktune: [l reneparopa 5 MBT 3anpornonyiite ycraBku
Ju(epeHIHOrO 3aXUCTy Ta ONMUILITH IPOLEAYPY CTEHIOBUX
BUIIPOOYBaHb.

Tema 5.2. 3axucm 6i0 nepesanmajriceHHs ma empamu 30y0)ceHHs

16.

- Teopernune: I1osCHIT MeXaHI13MH BUSBICHHS BTPATH 30YIKEHHS 1
MO>KJIUB1 aBTOMATHYHI PeaKIlii CUCTEMHU.

- [Ipaktrune: Po3po6iTh alropuT™ i aBTOMaTHKH NP BUSBIICHHI
BTpaTH 30Y/PKEHHS IM1J1 4aC CHHXPOHHOT pOOOTH 3 MEPEKEI0.

Tema 5.3. Cucmemu agmomamuku 01 CUHXPOHI3AYIT 2eHepamopie 3
Mepedcero

17.

- Teopernune: IlepepaxyiitTe kpuTepii cHHXpoHi3aii (¢aza, yactoTa,
Harpyra) 1 OsSICHITh X 3HAYEHHSI.

- [IpakTryne: ONMCOBO 3MOAEIIONTE MPOIETypy aBTOMAaTHYHOTO
CHHXPOHI3aTOpa MPH BKIIOUEHHI PE3ePBHOT0 reHepaTopa Ha MiACTaHIli.

18.

BukoHaHHs 3BITY npo n1abopaTopHy podoTy Ne3

3microBuii MoayJib 6. lndepeHniiHuii 3aXUCT IHH

Tema 6.1. Memoou opzanizauii 3axucmy wiuH Ha RIOCMAHYIAX

19.

- Teopernune: OxapakTepu3yinTe cxeMu AU(PEPeHIIIHHOr0 3aXUCTy LIHH 1
BUMOTH 10 po3mimieHHs TC.

- [Ipaktrune: Po3po6iTh cxeMy 3aXHUCTy Ul TPUCEKIIHHOI IIUHY 3
CEKLII0HYBAHHSIM; BKaXITh YCTaBKHU Ta JIOTIKY BIJIKJIFOUEHHSI.

Tema 6.2. Buaenenns 6HympiuiHix ROWIKOOHCEHb MA CE1eKMUBHICMD
GIOKII0YeHHA

20.

- Teoperuune: I10sCHITH, IK BCTAHOBIIOIOTHCS MOPOTH U EpeHIiary
JUIsl YHUKHEHHS XMOHUX CIIpaIibOByBaHb MpH 30BHImHIX K3.
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- [IpakTrune: HaBeniTe npukiia TecTyBaHHS TU(EPEHIIIHOTO 3aXHCTy
IIMH y TIOJbOBUX YMOBAX: CIEHApii, O4iKyBaHi peakxilii, MpOTOKOI
BUIPOOYBaHb.

Tema 6.3. Ilpakmuyni npuknaou peanizauii Ha yugpoeux
niocmanuiax

21.

- Teopernune: OnumriTs nepesaru Bukopuctanust GOOSE-noBigomiieHb
JUIS IIBUJKOTO B1JIKJIFOUEHHS ILIUH.

- [Ipaktryne: CxiadiTh IU1aH MOAEPHi3allii crapoi IUHHOI CXeMH Ha
nudposy 3 IEC 61850: eranu, pu3uku, TECTYBaHHS.

3micToBuii MoayJib 7. Ycranosku ABP

Tema 7.1. Ilpunyun pooomu ABP

22.

- Teopernune: OxapakTepu3ynTe JOTIKY BUSBICHHS BiIMOBH BBOJY Ta
KpUTEpIl NEPEeKIIIOUCHHS Ha PE3epB.

- [Ipaktuune: Po3po0Oite yacoBy niarpamy podotu ABP npu
BIJIKJIFOUEHH1 OCHOBHOT'O BBOJlY 3 YpaxyBaHH:M 3amycky JAI'Y
(M3enb-reHepaTopHa yCTaHOBKA).

Tema 7.2. Tunoei cxemu ABP

23.

- Teoperuune: IlopiBHsiTE CXeMU «Mepexa«—>Mepexa,
«Mepexa<>reHeparop», «mepexa«—>UPSy 3a nepeBaramu ta
0OMEXEHHSIMH.

- [Ipaktuune: Cxnanite enektpuuny cxemy ABP g HeBenukoro
HiANPUEMCTBA 3 IPIOPUTETOM KUBJICHHSI XOJIOAMIBHOIO 00JIaJHAHHS.

Tema 7.3. Hanawmmyeanusa ycmaeok i yacosux inmepeanis

24,

- Teoperuune: I10sCHITH poJIb TiCTEPE3UCY Ta 3aTPUMOK Yy 3alI00IraHH1
«Ka4aHHIO» MIXK JKepeIaMHu.

- [Ipaktuyne: s cucremu 3 JII'Y BU3HauTE ONTUMAalbHI 3aTPUMKH: Yac
3anycky JAI'Y (nu3enb-reHeparopHa ycTaHOBKA), yac cTadimi3arii
HAIPYTH, 3aTPUMKA NEpe]] NEPEKIIOYCHHSIM.

Tema 7.4. Inmeepauia ABP 3 cucmemamu 3axucmy ma agmomamuKu

25.

- Teopetnune: OnumriTe BUMOr# 110 B3aemoii ABP 3 MC3, IIPBB ta
JUCTAHIIIMHUM 3aXHUCTOM.

- [Ipaktuune: Cxianite anroput™ 61okyBanb ABP npu BusiBneHHi
HeOe3NeYHUX YMOB (HECHHXPOHHICTb, aBapiiiHa 4acToTa).

26.

BukoHnaHHs 3BiTY Ipo J1abopaTtopHy podoTy Ne4

Pazom 3a MOAYJIb 1

MOJAYJIb 2 Peneiinuii 3aXUCT i aBTOMATHKA JIOKAJIbHUX MEPEK Ta
€JIEKTPOYCTAHOBOK

3microBuii MoayJsb 8. {udepenniiinuii 3axuct JgiHii
eJIeKTponepeaayi Ta KadeJbHUX MepeK

Tema 8.1. Ilpunyun po6omu ougepenyiitnozo 3axucmy ma oo
CeleKmMUGHICmb

27.

- Teopernune: [1osiCHITh NPUHIUT «BX1A = BUX1I» IS JiHIT Ta QakTopH,
1110 BIUIMBAIOTh HA UYTIUBICTh 3aXUCTY.

- [Ipaktuyne: Po3paxyiiTe nopir cinpaitoBaHHs AudepeHIiitHoro
3aXHUCTY JUIsl KOPOTKOI MIXKIIACTaHIIHHOT aiissHKY 3 BigoMumu TCT.

Tema 8.2. Buxopucmanus yughposux Kanaiie 368 's3ky 0s
oughepenyilinoco 3axucmy

28.

- Teopernune: OxapakTepu3ylTe BIUTUB 3aTPUMOK 1 JDKUTTEpa B KaHAJI
3B’A3KYy Ha poOOTy qudepeHIiany.

- [IpakTiane: Po3po6ite fallback-cuienapiii qyst BUMIaaKky BTpaTH 3B 3Ky
MK KIHIISIMH JIiHi1, BKQXITB JIOTIKY PE€3€PBHOTO 3aXHUCTY.
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Tema 8.3. Ilpakmuuni npuxnaou 3acmocy6anns y 6UCOK0B801bMHUX
Meperncax

29.

- Teopetnune: [Ipoananizyiite, KOJM JOLLIBHO 3aCTOCOBYBATH
nudepeHIiiiani 3axuctT Ha BB niHifxX (KOPOTKi AUISHKY, Ka0ei).

- [IpakTiune: HaBeniTs nmpukiaa BupoBapKeHHs qudepenmiany Ha 110
kB ninsuaui: Bumoru 10 TCT, kaHaTIB 3B’ SI3KY, TECTYBaHHSI.

3microBuii MoxyJb 9. Iucranuiiinuii pesieiiHuil 3aXucT i
AaBTOMATHKA

Tema 9.1. Ilpunyun 0ii Oucmanyiiitnozo 3axucmy ma o020 30Hu

30.

- Teopernune: OnucaTy MPUHIUN IMIIEIAHCHOTO 3aXUCTy Ta BUSHAYCHHS
30H 1-3.

- [Ipaktuune: Qs niHii goxkuHOo0 120 KM 3 Bimomumu R/X pospaxyiite
MeX1 30H 3aXUCTY (MpUOJINU3HO) 1 3aIPONOHYITE YCTaBKHU.

Tema 9.2. Anzopummu pod6omu agmomamuku npu mixchaznux ma
oonogpaznux K3

31.

- Teopernune: I1osCHITH BIIMIHHOCTI B allTOpUTMaXx ISl MibK(pa3HUX 1
onHodaznux (3emisinux) K3.

- [Ipaktryne: CkiamiTh JOTIKY BiAKIIOUeHHS U1 onHodasHoro K3 3
ypaxyBaHHSIM KOMIIEHCALi] HyJIbOBOi IOC1IOBHOCTI.

Tema 9.3. Cyuacni mikponpouecophi peanizayii OucmaHyiitHo2o
3axucmy

32.

- Teopernune: IlepepaxyiiTe OCHOBHI (yHKIIOHATIBHI OJIOKH CYy4acHOTO
JUCTaHIIIHOrO perne 1 IX Mpu3HavYeHHs.

- [Ipaktnune: OnucoBo HanamTyte pene ais aidii 35 kB: Bubip
¢bibTpiB, YACOBUX IHTEPBAIB, IHTEp(EICIB 3B’ SA3KY.

33.

Buxonanus 3BiTy 1po sadopatopay poooty No5

3microBuii MoayJib 10. PeseiiHuii 3aXUCT 10 HANIPY3i Ta YACTOTI

Tema 10.1. 3axucm 6i0 3nusceHHa ma niOBUWEHHA HANPY2U

34.

- Teoperuune: OxapakTepu3yiTe MOporu, riCTepe3uc i 4acoBi IHTEPBAIU
JUISL 3aXUCTY IO HaIpy3i.

- [Ipaktuune: Po3po6iTh cxeMy BIJKIFOUEHHS HEKPUTHUYHHUX
HABaHTa)XEHb [TPU TPUBAIOMY 3HM>KEHHI HAIPYT'H Ha M1ACTAHIIII.

Tema 10.2. 3axucm 8i0 8i0XUIeHHA YACHMOMU 8 CHEP2OCUCMEMAX

35.

- Teoperuune: I1osACHITH MEXaHI3MH aBTOMATUYHOT'O BiJIKJIFOUEHHS PU
HU3BKIM/BUCOKINA YaCTOTI Ta iX POJIb y cTab1Ii3a1ii CHCTEMH.

- [Ipaktryne: CkiaaiTh IU1aH i aBTOMATUKH [IPU PAIITOBOMY MaJliHHI
gacToTd Ha 1,5 I'Il: mOCaiIOBHICTh BIAKIFOYEHD 1 ITOB1JOMJICHbD.

Tema 10.3. Bukopucmannsa 3axucmy no nanpy3i ma yacmomi 0
3anoodizanns agapiam

36.

- Teopernune: Ilpoananizyiite, sk KOMOIHOBaHI MOPOTU HANPYTH 1
YaCTOTH MOXYTb 3aM00IrTH KaCKaIHUM BIJKIIOYESHHSIM.

- [Ipaktrune: HaBeniTh cuieHapiid, e 3aXMCT 110 HAIPy31/4acToTi 3a1mooir
aBapii; ONUIIITh HAJIAIITYBaHHS, sIK1 1€ 3a0€3NeUnIIH.

37.

BukoHaHHs 3BITY npo abopaTopHy poboTy Neb

3microBuii MmoayJub 11. AIIB i KOHTPOJIb CHHXPOHI3MA

Tema 11.1. lpunyun pooomu AIIB

38.

- Teopernune: Onucatu Tunu AIIB (ogHO-, 1BO- Ta OaratokpatHe) i
KpHUTEPil 103BOJTY Ha TOBTOPHE BBIMKHEHHS.
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- [IpakTiane: Po3po06ite yacoBy cxemy AIIB s moBiTpsiHoi niHii 35 kB
3 TpbOMa CIIpoOaMu BBIMKHEHHS Ta OJIOKYBAaHHSM MPH HEBAAIMX
cripo0ax.

Tema 11.2. Konmponv cunxpouizmy npu eKat04eHHi Ainii i
2eHepamopie

39.

- Teoperuune: IoscHITH KpuTepii CHHXPOHI3AIIT 1 METOAM iX KOHTPOIIO
(pizHus (a3, yactoTa, HAIPyTa).

- [Ipaktryne: CKIIaAiTh AITOPUTM aBTOMAaTHYHOTO CHHXPOHI3aTOpa IS
BKJIIOUCHHS PE3EPBHOrO TeHepaTopa Ha ITiJCTaHIIii.

Tema 11.3. lIpakmuuni npuxnaou 3acmocyeanna AIIB y
MazicmpanbHux mepeicax

40.

- Teopernune: IlpoananizyiiTe pu3MKi NOBTOPHUX BBIMKHEHbB Yy JIOBIHX
MaricTpaJibHUX JIHIfX.

- [Ipaktrune: HaBeniTh keiic aBapii Ha MaricTpaibHii JiHii 1
3anpornonyiite HanamtyBaHHs AIIB, 1110 MiHIMI3yIOTh PU3UKH.

3microBuii MoayJs 12. IIPBB (npucrpiii pe3epByBaHHs BiiMOBH
BUMHKA4a)

Tema 12.1. IIpunyun pooomu INPBB ma it020 pons y naoiiitnocmi
cucmemu

41.

- Teopetnune: OnucaTH JIOTiKy BUSBICHHS BIIMOBH BUMHKAa4a Ta
MPUHIIAIINA PE3ESPBHOTO BiKITIOYCHHS.

- [IpakTrane: Ckiamaite nmociinoBHicTh komaua [IPBB nisa cxemu 3
JIBOMa BUMHKauaMH Ha ¢igepi mpu BiIMOBI OTHOTO 3 HUX.

Tema 12.2. Anzopummu pe3epeysanns npu iomosi gumuxkaia

42.

- Teopetnune: [1osicHITH YacoB1 iHTEpBaIM Ta OJIOKYBaHHS, 110
3aro0iraroTh KaCKaJyBaHHIO IIPU pe3epBYBaHHI.

- [Ipaktuune: Po3po0iTh alropuT™ pe3epByBaHHS AJIs MiACTAHLII 3
KiJIbKOMa (ifiepamMH, BKaXiTh KpUTepii akTUBALlii.

Tema 12.3. llpaxmuuni npukiaou 3acmocyéants Ha RiOCMaHyiax

43.

- Teopernune: Ilpoananizyiite nepesaru [IPBB y cxemax 3 oOMexxeHuM
JIOCTYIIOM JI0 OIIEPATUBHOTO NIEPCOHAITY.

- [Ipaktuune: HaBeniTe mpukIiiag MoEpHi3allii miICTaHI1 3
BripoBakeHHsM [IPBB: eranu, TecTyBaHHs, O4iKyBaH1 BUTOJIH.

44.

BukoHaHHs 3BITY npo 1abopaTopHy poboty No7

3microBuii MoayJs 13. lindposa nmixcranuis — MEK 61850

Tema 13.1. Apximexmypa yugpoeoi niocmanuii ma npomoxon IEC
61850

45.

- Teopernune: Onmcatu 0cHOBHI komrnoHeHTH apXiTekTtypu [EC 61850
(IED, GOOSE, SV, MMYS) i ix posnb.

- [Ipaktuune: Cxnanite rian BnposakeHHs IEC 61850 Ha HeBenukiii
MiJICTaHIIIi: eTanu, BAMOTH JI0 MEPEXi, TECTYBaHHS.

Tema 13.2. Inmecpauin peneitnozo 3axucmy ma agmomamuku y
uugposi cucmemu

46.

- Teopetunune: [osicuits, sk GOOSE 1 Sampled Values
BUKOPUCTOBYIOTHCS IS IIIBUJKOT B3a€EMO/II1 3aXHCTIB.

- [Ipaktuyne: Po3pobite cxemy 06mMiny GOOSE-n1oB1iAOMIICHHSIMHI MiXK
TuQepeHIifHIM 3aXUCTOM TpaHc(opmaTopa i 3aXUCTOM LINH; OMUIIITH
TECTYBaHHSL.

Tema 13.3. IIpaxmuuni npuknaou enpoeadyicennsn IEC 61850 ¢
Ykpaini ma ceimi
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- Teopetnune: [Ipoanani3yiite KJt0YOBI MepeBark Ta MpooiIeMu mpu
47 mirpanii Ha IEC 61850. 2
" | - IIpaktuune: [TigroTyiiTe KOPOTKHMI KeHC-3BIT PO ySIBHY MOJIEPHI3AIIIO
M1ICTaHII 3 OIIHKOIO BUTPAT 1 BUTOJTH.
48. BukonanHs 3BiTy 1po 1adopatopay poooty Ne§ 3 -
Pazom 3a MOAYJIb 2 34
PA3OM 70 -

7. InauBinyanbHi 3aBJaHHS

MoskMBe BUKOHAHHS JOJIaTKOBOTO 1HIWBIIyaIbHOTO 3aBJaHHS B MEKaX KOXKHOI
J1ab0paTopHOi poOOTH NTOHAJ OCHOBHI 3aBJaHHSI, SIKI BUKJIQJICHI Y METOJUYHUX
BKa31BKax.

Mo>ksiiBe BUKOHAHHS JJ0JIATKOBOTO 1H/IMBIIyalIbHOTO 3aB/IaHHA 32 Oa’KaHHAM
CTYyJIEHTa Ta 32 YMOBH MOT'O/I>)KEHHSA 3 BUKJIaJJa4eM 32 TAKUMH HaNpPSIMaMHU:

- CTBOPEHHS HOBUX 3aC001B (CHCTEM) PEICHHOTO 3aXHCTY,

- YIOCKOHAJICHHS XapaKTEPUCTUK a00 KOHCTPYKIIT ICHYIOUUX 3aC001B BIJOOpaKEHHS
1H(popMmarii,

- YAOCKOHAJICHHS 1CHYIOUHX CUCTEM PEJIEHHOTO 3aXUCTy Ha OCHOBI Cy4aCHUX
TEXHOJIOT1H aBTOMaTH3aIlli,

- pO3B’sA3aHHS 33]1a4 PEeJEeHHOT0 3aXUCTy Ha OCHOBI IPOrPAMHMX Ta aapaTHUX
3ac001B HEe nependayeHuX i€ poOOYOI0 TPOrpPAMOI0 TUCHUILIIIHHU.

3a pe3ysiibTaTaMU BUKOHAHHS 1HJMBIIYaJbHOTO 3aBJIaHHS MOJIMBA KOPEKITis
KIHIIEBO1 OIIIHKHU 3 JUCIIUILIIHH.

CnucoK MOXJIMBHUX TEM JIJIsl 1HIUBIAyaJbHUX 3aBJIaHb:

HazBa Temn

1. | 3microBuii moayab 1. MakcuMaabHUH CTPYMOBHMI 3aXHCT

3apaanns: Iliaroryiite mucbMoOBHi 3BIT 3 moscHeHHsIM npuHuuny aii MC3 1 po3po0iTh
KOOPJMHOBAHY TaOJHIF0 YCTABOK JJISi TPHOXCTYIICHEBOI CXEMH 3aXHUCTy (Qigepa, BKa3aBIIH
oOI'PYHTYBaHHs BUOOPY KpaTHOCTEH 1 YaCOBUX 3aTPUMOK.

2. | 3micToBuii Mmoay.ab 2. JlyroBuii 3axucr

3aBaanns: BukoHaiiTe aHami3 iCHYI0YOro HIUTa (OMKUCOBO) 1 3aPONIOHYIHTE IPOEKT CHCTEMU
JIyTOBOTO 3aXMCTy: BUOIp JaBadiB, MOPOTIB, JIOTIKM BIAKJIIOYCHHS Ta IUIAH TECTyBaHHS;
0(OpMITh y BUTIISIAI TEXHIYHOTO 3BITY.

3. | 3micToBuii Moay.ab 3. 3aXHCT ABUTYHA

3aBaanus: /{15 3a1aHOTO0 aCMHXPOHHOTO JABUTYHA (BKaXiTh HOMIHAIN) PO3paxyHTe YCTaBKU
TEIIOBOT'O Ta CTPYMOBOTO 3aXHCTIB, CKJIAJITh YaCOBY JAiarpamy IyCKY 1 ONMHIIITh alTOPUTM
N ipu BTpati daszu; ohopMiTh PO3PAXyHKH Ta BUCHOBKH.

4. | 3micToBHil MOay.Jb 4. 3axXuCT i ynpaBJiHHs TpaHcdopMaTopamMu
3apnanus: [lixrotyiite po3paxyHoK mopory audepeHIiiiHoro 3aXucTy 11 TpaHchopmaropa
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10/0,4 kB 3 ypaxyBanusm noxu6ok TC 1 MyCKOBHUX CTPYMIB; J0JalTe KOPOTKY IHCTPYKIIIIO 3
TECTYBaHHsI HAIAIITOBAHOTO 3aXUCTY.

5. | 3micTroBuii MOAYJb 5. 3aXMCT reHepaTopiB

3aBnanns: CKIaIiTh TEXHIYHY 3aITUCKY 3 OMMCOM HA0OpY 3aXHUCTIiB Jyis reHepaTopa 5 MBT:
nudepeHiifHui, Bil BTpaTH 30YIKEHHs, TEMIIEpaTypHUM MOHITOPUHT; OOIPYHTYHTE
YCTaBKH Ta MOCIIIOBHICT /i aBTOMATHKH MPU CIPAIIOBAHHI.

6. | 3microBuii Mmoay.ab 6. [Iudepenuiiinuii 3aXucT WIUH

3aBaanus: Po3po0iTh cxeMy AuQepeHiiHOro 3aXUCTy A TPUCEKIIHHOT IIMHY MiICTaHII],
BKaxiTh posramryBanHs TCt, moporu audepeHiiiany Ta JIOTiKY CeKIIOHYBaHHS; MIATOTYHTe
MIPOTOKOJI BUTPOOYBaHb.

7. | 3microBuii Mmoay.asb 7. Ycranosku ABP

3aBaanns: Odopmite mpoekt ABP s HeBenmukoro miampuemMcTBa: BHOIp CcXeMu
(mepexxa/reneparop/UPS), yacoBi ycTaBku, rictepesuc, JIorika OJIOKyBaHb; JOJAUTE YacOBY
JiarpamMy poOOTH IPH BiAKIIFOYEHHI OCHOBHOTO BBOJTY.

8. | 3microBuii Moay.ab 8. ludepenuiiinuii 3axucr JiHiil Ta KadeJiB

3apaanns: [ligroryiite aHaNITHYHUHN 3BIT PO JOLUIBHICTh 3aCTOCYBaHHS TU(PEPEHIIITHOTO
3aXUCTYy Ha KOHKPETHIH MDKMiACTaHIiNHIN ninsHii: Bumoru no TC, kaHamu 3B S3KY,
OYiKyBaHa YYTJIUBICTH 1 PH3UKH.

9. | 3micToBuii Moay.ab 9. /lucTaHUiiHUI peJieifHUI 3aXUCT | ABTOMATHKA

Zapaannsa: g minii 110 kB pomxumuHoro 80 kM po3paxyiite mpuOIM3HI MEXi 30H
JUCTAHIIMHOTO 3axuCTy (3 ypaxyBaHHsAM R/X) 1 3ampornonyiTe ycTaBku s 30H 1-3;
0 OPMITh PO3paxXyHKH Ta KOPOTKI BUCHOBKH.

10. | 3micTroBuii moayJsb 10. Pesieiinunii 3aXxucT o Hanpy3i Ta 4acToTi

3aBaanus: Po3po0iTh airOpUTM BIJKJIFOUEHHS HEKPUTUYHUX HABAaHTAXKEHb Ha TMIACTAHIIIT
OpU TPUBAJIOMY 3HM)KEHHI HAmpyrd i OJHOYACHOMY MAJiHHI YacTOTH; OIUIIITH MOPOTH,
4acoBl IHTEPBAJIM Ta B3a€MOJIIIO 3 IHIIMMU 3aXHCTaMHU.

11. | 3microBuii moayJasb 11. AIIB i KOHTpPOJIbL CHHXPOHIZMA

3aBpanns: Ckuaaite yacoBy cxemy AlIB ans mositpsiHoi miHil 35 kB 3 Tppoma cipobamu
BBIMKHEHHS; BKaXITh KpUTEpii 103BOJy HA MOBTOPHE BBIMKHEHHS 1 BUIIAJAKH OJOKYBaHHS
AIIB; nonaite KOPOTKUI aHAJI3 PU3HKIB.

12. | 3microBuii Mmoayas 12. [IPBB (npucrtpiii pe3epByBaHHsI BiAMOBH BUMHKA4A)
3aBaanHsa: Po3pobite anroputm podotu I1PBB mns dinepa 3 1BoMa BUMHKaYaMU: YMOBH
BUSBJICHHS BIJMOBH, IOCIIJIOBHICTh PE3€PBHUX KOMaHJ, 4acoBl 1HTEpBaIH; OPOPMITH Y
BUTJISAJII OJIOK-CXEMU Ta MOSICHEHb.

13. | 3micToBuii moayab 13. Hudposa nincranuia IEC 61850

3asaaunns: [ligroryiite nnan BupoBamkenus [EC 61850 na many miacraniito: nepenik [ED,
Bukopuctanass GOOSE 1 SV, Bumoru 10 Mepexi Ta TeCTyBaHHS, J0JaiTe KOPOTKUN PO3ILIT
po KibepOesmneky.

14. | 3micTroBuii Mmoayab 14. 3axXucT 3aJi3HHYHUX MeEpPeK

3apaannsa: OQopMmiTh iHIUBITYaIbHE TOCTIIKEHHS 100 METO/IB BHUSBICHHS 3aMUKaHb Y
KOHTAKTHI! MEepPexi 3aJ113HUII: TTOPIBHINTE M IX0/I1, BKOXITh MepeBaru At MiCbKOT TIJITHKA
Ta 3apONOHYHTE TECTOBUI clieHapil.

8. MeToau HaBYAHHSA

[lin yac BUKJIAJaHHS HABYAJIbHOI JAUCIUIUIIHA BHUKOPUCTOBYIOTHCS METOIU
HaBYaHHS, 110 CIIPUSIIOTH JIOCATHEHHIO BIIMOBIAHUX MPOTPAMHUX PE3YJIbTaTiB.
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PGBYJ'IBTaT HaBYaHHA

Metoau HaBYaHHSI

ITP02. 3uatu 1 po3yMiTH TEOPETUYHI
OCHOBH METPOJIOTIi Ta EJIEKTPUIHHUX

aBTOMATUYHOTO KEpyBaHHsI, PEICHHOTO
3aXUCTY Ta aBTOMATUKU, MaTH HABUYKU
3MIHCHEHHS BIAMOBIIHUX BUMIPIOBaHb 1
BUKOPHUCTAHHA 3a3HAYCHUX MPUCTPOIB IJIs
BUpIIICHHA MPOo(deciiHUX 3aBIaHb.

BHUMIPIOBaHb, IPUHIIUIHN POOOTH MIPUCTPOIB

— BepOanbai MeToau (JIEKIIisl, TOSCHEHHS)

— HaouHi MeTou (criocTepeKeHHs,
JIeMOHCTpAIlis, UTF0OCTpalis)

— IIpakTryHi MeToaM (TPOBEICHHS
JIOCIiJiB, eKCTIEPUMEHTIB, BAKOHAHHS
pI3HUX BB BIIPaB, MPAKTUIHUX
3aBJlaHb, KEHCIB)

— Curyaniinuii MeTof

— MeTtoau camocTiitHOT poboTH
(aHOTYBaHHS OMPAILOBAHOTO MaTEpiay,
BUPILICHHS 33]1a4, IPOBEICHHS
pO3paxyHKiB, HAITUCAHHS €ce, ITiIOTOBKA
JIOTTIOBI1ei)

B HAYKOBO-TEXHIYHIN JiTeparypi, 0azax
JAHUX Ta IHIIUX JKepenax iHdopmari,
OLIIHIOBATH ii pEJIEBAaHTHICTD Ta
JOCTOBIPHICTb.

IIP10. 3naxoautn HEOOX1IHY 1H(POPMAITiTO

— CutyaniiHui METOT

— MeTtonu caMOCTiiiHOT poOOTH
(aHOTYBaHHS ONPALLOBAHOTO MaTepiaiy,
BUPIIICHHS 33]1a4, TPOBEICHHS
PO3paxyHKIB, HAIMCAHHS €Ce, IMiII0TOBKA
JIOITOBi1€eih)

9. MeToau KOHTPOJIIO
[lepeBipka JOCSATHEHHS MPOTPAMHUX PE3YyJIbTATIB HABYAHHS 31HCHIOETHCS 3

BHUKOPHUCTAHHAM HACTYITHUX MeTOI[iB.

Pe3y.]'II>TaT HaBYaHHA

Metoau KOHTPOJIIIO

ITP02. 3Hatu 1 pO3yMITH TEOPETUYHI
OCHOBH METPOJIOT1] Ta €IEKTPUYHUX
BHUMIPIOBaHb, IPUHIIUITN POOOTH
IIPUCTPOIB aBTOMATUYHOT'O
KEpyBaHHs, PEJIEHHOTO 3aXUCTy Ta
aBTOMATUKH, MaTH HABUYKH
3M1HCHEHHS BIAMIOBIIHUX
BHUMIPIOBaHb 1 BUKOPUCTAHHS
3a3HAYEHUX MPUCTPOIB IS
BUpIIIEHHS TpOo(deciitHMX 3aBIaHb.

VYcHe onuTyBaHHs, y4acTh y JUCKYCIi,
BIJINOBI/1 HAa MPOOJIEMHI 3alUTaHHS
[TepeBipka BUKOHAHHS IOMAIIHIX 3aB/aHb,
MPAKTUYHUX 3aBJaHb, BIIPaB, KEHCIiB
[TepeBipka BUKOHAHHS Ta 3aXHCT
mabopaTOpHUX POOIT

[lepeBipka BUKOHAHHS Ta 3aXHCT
1HAWBIAyaIbHUX 3aBJaHb

[TepeBipka BUKOHAHHS 3aBJIaHb MOJIYJIBHOTO
KOHTPOJTIO

Exk3amen

ITP10. 3naxoauTH HEOOXIIHY
1H(pOopMaIlit0 B HAYKOBO-TEXHIUHIM
JiTeparypi, 0a3ax JaHUX Ta IHIIAX
JoKepenax iHgpopMmarrii, OIiHIOBATH ii
PEIEBAaHTHICTh Ta JOCTOBIPHICTb.

VY cHe OonuTyBaHHS, y4acTh Y AUCKYCI,
BIJIMOBi1 HAa TPOOJIEMHI 3aMUTaHHS
[TepeBipka BUKOHAHHSI JOMAIITHIX 3aBJaHb,
MPAKTUYHUX 3aBJaHb, BIIPaB, KEHCIB
[TepeBipka BUKOHAHHS Ta 3aXHCT
1abopaTOpHUX POOIT

[TepeBipka BUKOHAHHS Ta 3aXHCT
IHAWBIAyaIbHUX 3aBJaHb

[TepeBipka BUKOHAHHS 3aBJaHb MOAYJIBHOTO
KOHTPOJTIO
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10. OniHloBaHHA pe3yJIbTATIB HABYAHHS 3/100yBa4iB BUIIIOI OCBIiTH

OmiHtoBaHHS pe3yJbTaTiB HAaBUYAaHHS 3100yBadiB BHIINOi OCBITH 3 HABYAIBHOI
JTYCHUIUTIHY 3/IIMCHIOEThCS BIAMOBIAHO 10 [10J10KeHHS PO OIIHIOBAHHS PE3YJIbTaTIB
HaBYaHHA 3700yBayiB BUILOI OCBITH y JlepkaBHOMY YyHiBepcuteTi «KuToMupchka
MOJTITEXHIKA» Ta PO3MOLTYy 0ajiB, 110 HABEACHUN HUKYE.

CucrtemMa OIlIHIOBaHHsSI Ppe3yJIbTaTiB HaBYaHHS 3/100yBayiB BHIIOi OCBITH 3
HABYAJIbHOI IMCUHUILIIHU BKIIIOYAE:

— TOTOYHUM, MOJIYJIbHUI Ta MiJICYMKOBUI KOHTPOJb — JJIs 37100yBadiB JEHHOI
dbopmu 3100y TTs BUIIOI OCBITH.

[ToTouHUT KOHTPOJIH TMPOBOIUTHCS IJIsS OIIHIOBAHHS PIBHS 3aCBOEHHS 3HAHbD,
dbopMyBaHHS YMiHb 1 HABUYOK 3/100yBayiB BUINOI OCBITH BIPOJIOBK BUBYCHHS HUMHU
Marepialy MOAYJA (3MICTOBUX MOMAYJIB) HaBYalIbHOI JUCHMILTIHU. [loTouHwMit
KOHTPOJIb 3IINCHIOETHCS 1/ Yac MIPOBEICHHS HABYAIBHUX 3aHSTh.

MonynpHUI KOHTPOJIb IPOBOIUTHCS 3 METOIO OIIHIOBAHHS PE3yJIbTaTiB HABYAHHS
3100yBaviB BHILOT OCBITH 3a MOIYJIb (3MICTOBI MOJyJi) HaBYaJIbHOI JAUCIUILIIHU.
MonynbHUI KOHTPOJIb TPOBOIUTHCSA T1J] YaC HABYAIBHOTO 3aHSTTSI MiCIIA 3aBEPILICHHS
BUBUCHHsS Marepialy MOAyds (3MICTOBUX MOIYJiB) HaBYAJIbHOI JAUCIUILTIHH.
MonynbHUI KOHTPOJb 3MIMCHIOETHCS Yy (DOPMI YCHOTO OINMUTYBAaHHS Ta BUKOHAHHS
MMCHMOBOTO 3aBAaHHS Ta MPOBOAUTHCS 1] Yac 3aXUCTY JIaOOpaTOPHUX POOIT.

[TincymKoBUii KOHTPOJIb TMPOBOJUTHCS [UJISI  MIJACYMKOBOTO  OIIIHIOBAHHS
pe3yabTaTiB HaBYaHHS 3700yBadiB BHINOiI OCBITH 3 HaBYaJbHOI JHUCIMILTIHH.
[TiicyMKOBUM KOHTPOJb 3HIMCHIOETHCS TIICIS 3aBEPIICHHS BHUBUYCHHS HaBYAIbHOI
aucuurutiHy. [Ti1cyMKOBUM KOHTPOJIb MPOBOIUTHCS Y Popmi ek3ameny. IIpouenypa
CKJIaJJaHHs eK3aMeHy BU3HaueHa y [1oy1okeHH1 po opraHi3aito OCBITHHOIO MPOIECY
y JepxaBHomy yHiBepcuTeT! «KUTOMHpPCHKA MOJITEXHIKAY.

Po3noain 60aJ1iB 3 HABYAJBHOI JUCHHUILTIHA

Buau pobit 3m100yBaya BUIIIOT OCBITH KinpkicTh OamiB 3a cemecTp

st 3100yBaya neHHoi popMu 3100yTTS BUILOL OCBITH

BukoHaHHS 3aBJIaHb IOTOYHOTO KOHTPOITO 60
BuxoHaHHs 3aB1aHb MOJTyJIEHOTO 200 MiICYMKOBOTO KOHTPOJIIO 40
IMincymkoBa cemecTpoBa oLiHKa 100

st 3100yBaya 3a04HOi popMu 3100yTTS BULIOI OCBITH

Buxonanus 3aBAaHb ITIOTOYHOI'O KOHTPOJIO -

BukonanHs 3aBIaHb MOAYJBHOTO abo HillcyMKOBOFO KOHTPOJIIO -

IMincymkoBa ceMecTpoBa OliHKA -
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Po3noais 6aJ1iB 32 BUKOHAHHSA 3aBJaHb OTOYHOT0 KOHTPOJIIO

KinpkicTh 0amiB 3a cemecTp

Buau po0iT 3100yBaua BUIOT OCBITH JICHHA 3a04Ha
dhopma dbopma
BukonaHHs 3aBIaHb 111/ Yac HaBYAJIbHUX 3aHAThH 60 -
BukonaHHs Ta 3aXMCT IHAWBIIYaAIbHUX CAMOCTIMHHX 3aBJaHb 4 -
BukonaHHs HayKOBO-I0CIHOT pOOOTH Ta IHIITUX BUIIB POOIT
(momaTKOBi — 320X04yBaJILHI 0a/1H):
1. YyacTh y CTyICHTCHKUX IIPEAMETHHX OJIIMITiazax,
BceykpaiHChbKOMY KOHKYPCI CTYIEHTCHKUX HAyKOBUX POOIT, 10 -
rpaHTaX, HAyKOBO-JOCIITHUX MPOEKTAX, XaKaTOHAX
2. [TiaroToBKa HAYKOBHUX CTATCH, T€3 NOMOBIICH HAYKOBUX
KOH(epeHITii
Pa3om 3a BUKOHAHHS 3aBJaHb MOTOYHOT0 KOHTPOJIIO 60 -

Po3noaia 0aJ1iB 32 BUKOHAHHSA 3aBAAHDb Il YaC HABYAJbHUX 3aHATH

Bunu po6iT 3100yBava BUIOT OCBITH JIeHHOT (hOpMH HaBYaHHS

KinpkicTh 6aniB 3a cemecTp

JICHHA
dbopma

3a04Ha
dhopma

Bceboro 3a BinmoBiai (BUCTYIH) Ha 3aHATTSX
1 GaJ1 3a MpaBWIbHY BiAOBIIb

4

Bceroro 3a maboparopuy podoty Nel
1 6anu - 3BIT 3a0BUILHUN
2 Oayd - 3BIT HETIOBHHIA
3 GauiB - 3BIT MOBHUH
1 Gan 3a HEMOBHY BiAMOBIIb HA YCHE MUTaHHS 1
2 Ganu 3a MpaBWIbHY Ta MOBHY BiANOBiAb HA yCHE MUTaHHA 1
1 Gay 3a HETTOBHY BiJIMOBIH HA YCHE MMATAHHS 2
2 GaJsiu 3a MpaBWJIbHY Ta MOBHY BiANOBIAb HA YCHE MUTaHHS 2

Bceroro 3a mabopatopuy po6oty Ne2

Bceroro 3a mabopatopuy po6oty Ne3

Bceworo 3a naboparopny po6oty Ned

Bceworo 3a naboparopny po6oty Ne5

Bceboro 3a maboparopuy poboty Ne6

Bceboro 3a maboparopuy poboty Ne7

Bceboro 3a mabopatopuy po6oTy Ne§

ENE IENEIENE ENE IENE ENE N

Pa3om 3a BUKOHAHHA 3aBAAHb l'liIl 4YacC HABYAJbHHUX 3aHATH

60

Po3noais 6aJ1iB 32 BUKOHAHHS 3aBJIaHb MOIYJIbHOT0 KOHTPOJII0

Kinpkicts OamiB 3a
Buam pobit 3m00yBava BUIIO1 OCBITH JIEHHOT (hOpMH HAaBYaAHHS ceMeeth
JICHHA 3a049Ha
dopma dopma
BukonanHs 3aBgaHb MOIYJIBHOTO KOHTPOJTIO 1
1 ycHe nuTaHHS: 20 i
3 6anu — BiANOBiAL HEMOBHA,
6 OaiiB — BIAIIOBIAb ITOBHA
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Kinekicts OaniB 3a
CEMECTp
JIEHHA 3a04HAa

dbopma dbopma

Buau pobit 3100yBava BUIIOT OCBITH JIEHHOT (hOPMH HAaBYaHHS

2 yCHE UTaHHS:
3 Oanmu — BIANOBIIL HEIIOBHA,
6 OasiB — BIAIIOBIAL IOBHA

1 mMchbMOBE MUTAHHS:
4 Ganu — BIAIIOBIiJAb HEIIOBHA,
8 OasiB — BIOMOBING ITOBHA

BukonanHus 3aBgaHb MOAYJIBHOTO KOHTPOJIIO 2 20 -

Pa3om 3a BUKOHAHHA 3aBJAaHb MOAYJBHOI'0O KOHTPOJIIO 40 -

SAkimio 3100yBau neHHO1 hopMuU 3100yTTS BUILIOT OCBITH BUKOHAB HEOOX1IHI JJIst
JIOCSITHEHHSI PE3yJIbTaTIB HABUaHHS 3 JAUCHUIUIIHA 3aBJaHHS, L0 TepeadadeHi
po0O0OYOI0 MPOTPAMOI0 HABUAJILHOI JAUCIUIUIIHU Ta/ab0 BIAMOBIIHUMH METOJAUYHUMU
pPEKOMEHAlIsIMU, CKJIaB MOYJIbBHHIM KOHTPOJIb 1 HaOpaB y cymi 60 OamiB abo Ouiblie,
BIH MOK€ ITOTOJIUTH JJaHY OLIIHKY B €IEKTPOHHOMY KaO1HET1 1 BOHA CTaHE CEMECTPOBOIO
OIIIHKOIO 32 BUBYCHHS HABYAIBHOI TUCITUTLIIHU.

Sxmo 3700yBau peHHOT GopMu 3700YTTS BHINOI OCBITH I/ Yac BHUBYCHHS
HABYAJIbHOI TUCIUIUIIHU BUKOHAB HEOOX1H1 JIJIsl TIOCSATHEHHS pe3yJIbTaTiB HAaBUAHHS 3
JTUCIUTUTIHU  3aBJIaHHs, 10 TependadyeHi poOOUYor MPOrpamMord HaBYAIbHOI
JUCITUTUIIHY Ta/a00 BIAMOBIIHUMH METOJAMYHUMHU PEKOMEHAAIlisiMU, 1 HaOpaB 60 6aniB
abo Ounpiie Ta Oa)kxa€ MOKPAIIUTH CBIA pPE3yJbTaT YCHINIHOCTI, BIH MPOXOJUTH
poIeAypY MiJACYMKOBOI'O KOHTPOIIIO Y (hopMi ek3ameHy. HaGpaHi 6ayiu 3a BUKOHAHHS
3aBJaHb MiJCYMKOBOTO KOHTPOJIIO, a TAKOXK 0alli 32 TOTOYHUI KOHTPOJIb CYMYIOThCS
1 opMyeThCa ceMecTpoBa OllIHKA 3 HaBUaJIbHOI JUCHUIUIIHU. bamu, siki 3100yBay
BUIIOT OCBITH HAaOpaB 3a BUKOHAHHSI 3aBAaHb MOYJLHOTO KOHTPOJIIO, IPU IIbOMY HE
BpPaxOBYIOThCS 1] YaC PO3PaXyHKY CEMECTPOBOT OLIIHKM 3 HABUAJIbHOI JTUCIUILTIHHU.

3100yBayd BUIIO1 OCBITH JOMYCKAETHCS O MPOLEIYPH MIJACYMKOBOTO KOHTPOIIIO
y hopMi eKk3amMeHy, SIKIIO BUKOHAB HEOOX1/IH1 JJIsl JOCSITHEHHS Pe3yJIbTaTiB HABUaHHS
3 JUCHUIUIIHU 3aBllaHHA, W0 TmepeadadeHi poOodYor0 MporpamMor0 HaBYaIbHOI
JUCIUILTIHA Ta/a00 BIATOBITHUMHM METOJWYHHMH PEKOMEHIAIISIMH, 1 32 TMTOTOYHHMA
KOHTPOJIb y cyMi HaOpaB 36 6amniB abo Oinblire.

Bu3zHaHHs pe3yJibTaTiB HaBYaHHSA, HA0yTHX Y HedopMaJIbHiii Ta/a00
iHopMasbHIl OCBITI

BusHanHg pe3ynbTaTiB  HaBYaHHsS, HaO0yTux Yy HedopMmalbHIi Ta/abo
1H(hOpMabHIN OCBITI B paMKax OKPEMHUX T€M HaBYAJIbHOT AUCLUILIIHM, 3A1MCHIOETHCS
BUKJIAJa4eM 3a 3BEpHEHHSIM 3700yBavya BHINOI OCBITH Ta MPEIACTABICHHSIM
JTIOKYMEHTIB, SIKI MATBEPKYIOTh pe3ysibTaTH HaBuYaHHs (cepTudikaTtu, CBIIOITBA,
CKpIHIIIOTH TOIIO). PillleHHss Tpo BU3HAHHS Ta OIlIHKA 3a BIANOBIAHY YacCTHUHY



MIHICTEPCTBO OCBITH I HAYKU VKPATHU ®-20.10-
KuromupcebKa JEPKABHUM YHIBEPCUTET «GKATOMHUPCBHKA IMMOJITEXHIKA» 05.01/141.00.1/B/OK30-
noJiTexHika Cucrema ynpapiainas sikictio Binnosinae JICTY ISO 9001:2015 ta ICTY 1SO 21001:2019 2-2025
Bunycxk 2 | 3minu 1 | Exsemnaap Ne 1 Apx 33 130

OCBITHROTO KOMIIOHEHTA MPUMUMAETHCS BUKJIAJa4eM 3a pe3ysibTaTaMmH CIiBOeciiu 31
3100yBaueM BHIIOI OCBITH.

Busnanus pe3ynbTaTiB  HaBuaHHS, HAOyTMX y HeopMmanbHiid Ta/abo
iHhOpMasbHIM OCBITI B paMKaX IIJOTO0 OCBITHHOTO KOMIIOHEHTA, 3I1HCHIOETHCS 3a
MPOIIeTypoto, sika Bu3HadeHa y [1ookeHH] Mpo opraHi3alliio OCBITHBOTO MPOIIECY Y
Jlep>)xaBHOMY yHIBEpCHUTET] « KUTOMUPCHKA MOTITEXHIKA.

[IIxana oniHIOBAHHSA

Ixana €EKTC HanionaneHa mkaia 100-0anpHa mkaia
A Bigminzo 90-100
B ToGpe 82-89
C 74-81
D . 64-73
. 3a10B1ILHO 60-63
FX . 35-59
HezanosiipHO
F 0-34

11. I'nocapiii

Ne 3/m TepMiH AepxKaBHOIO MOBOIO BinnoBigHUK aHTI1HCBKOI0 MOBOIO
1. TC (TCr, TT) — Tpanchopmarop cTpymy CT — Current Transformer
VT (a6o PT) — Voltage (Potential)
2. TH — Tpancdopmarop Hanpyru Transformer
3. TBII — Tpanchopmarop BIacHUX NOTPed SST — Station Service Transformer
4. MC3 (MT3) - Ma;(;fpﬁiﬂwm CTPYMOBHHI | ANSI code 50/51 — Overcurrent Protection
S. CB (TO) — CtpymoBe BiJCiKaHHS ANSI code 50 — Instantaneous Overcurrent
6. J13 — JlucTaHIiftHUI 3aXHUCT ANSI code 21 — Distance Protection
7. J3T — IudepeHuiinuii 3aXxuct ANSI code 87 — Differential Protection
3H3 (3HT3) — 3axmet pix saMuKanb Ha ANSI code 50N /51N — Ground Fault
8. IO Protection,
3¢ Earth Fault Protection
9. |AIIB — ABTOMaTH4HE MOBTOPHE BBIMKHEHHSI ANSI code 79 — Autoreclosing
10. ABP — ABTOMaTHuHE BBEICHHS PE3EPBY ATS — Automatic Transfer Switch
11 [TIpBB (YPOB) — Ilpucrtpiii pezepByBaHHs ANSI code 50BF — Breaker Failure
' BIIMOBH BUMHKaya Protection
12 AYP — ABTOMaTHYHE YaCTOTHE UFLS — ANSI code 81 — Underfrequency
' PO3BaHTAKECHHS Load Shedding
13. OITH — OOmesxyBau niepeHanpyr SA — Surge Arrester
14, Bumukaa — CuitoBuii BUMUKAY CB — Circuit Breaker
15. Po3'eqnyBau DS — Disconnector / Isolator
16. PiBeHb curHany Signal level

17. JIMCKpEeTHHI BX1/1/BUXi]T Discrete input/output
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Ne 3/m Tepmin nepxKaBHOIO MOBOIO BianoBigHUK aHTTIHCEKOI0 MOBOIO
18. AHAJIOTOBHIA BXiJI/BHXIiJI Analog input/output
19. Inrepdetic Interface
20. ITpomMucioBa moyiboBa Mepexa Industrial field network
21. IIporpama Program
22. [Muna Bus
23. Anroputm Algorithm
24, Jlinist curHany Signal line
25. JlaBau, ceHcop Sensor
26. Jlinist BXOTy Input/ Output line
217. Iudposuii intepdeiic Digital interface
28. CHUrHaJ TPUBOTH Alarm signal

12. PexomenoBaHa Jjirepatypa

Ocnoena nimepamypa

Kiguba B.I1. Penelinunii 3aXuCT €J1€KTPOCHEPreTUYHUX cucTeM: [liTpyyHuk. —
JIsBiB: BumaBuunreo HanionansHoro yHiBepcuteTy "JIbBiBChbKa MOMITEXHIKA',
2013. - 533 c.

Penelinuii 3aXUCT €IEKTPOCHEPTETUYHUX CUCTEM

SAunaynscekuii O. C., Amutpenko O. O. Peneitnuit 3axuct. Hudposi npuctpoi
peneiHOro 3axuCTy, aBTOMATHUKH Ta YIPaBIIHHS €JIEKTPOCHEPTeTUUHHUX
CUCTEM : HaBu. 1oci0. (enexkTponHe BuAaHHs). - Kuis : HTYY «KIll», 2016. —
102 c.

https://ela.kpi.ua/server/api/core/bitstreams/9fe8b977-13b6-4c3a-82bf-
dcad5db59a34/content

ITanuenko C. B., baunngiok B. C., baxxenos B. M. Ta iH. Penelinuii 3axucT 1
aBTOMAaTHKa : HaB4. mocid. : y 2 4. - Y. 2. - XapkiB : YrpIV3T, 2021. - 276 c.
Hapuanpauii mocioHuK.pdf

[IpaBuiia ynamtyBaHHs enekTpoyctaHoBok — IIYE. KuiB: MineneproByrisuis
VYkpainu, 2017.

pue.pdf

JNCTVY-H IEC Guide 111:2007. Enextpoo0biaaHaHHs TMiJACTaHIN BUCOKO1
Halpyrd BHCOKOBOJBTHE. 3arajibHi peKOMEHAallli 00 CTaHAapTiB Ha
BUPOOU. Kuis: Jlepcnoxxuscrangapr Ykpainu, 2008.
https://dnaop.com/html/62957/doc-%D0%94%D0%A1%D0%A2%D0%A3-
%D0%9D IEC Guide 111 2007

JNCTY EN 50160. XapakTepuCTHUKW HANpyrd €IEeKTPONOCTAaYaHHS B
SNEKTPUYHUX MEPEKax 3arajbHOi MPU3HAYCHOCTI.

XapakTepUCTHKU HAOpyru B exekrpoMepexkax (YkpalHCbKUH CTaHIaPT)



https://s70d838d809b024ad.jimcontent.com/download/version/1587971902/module/14069525435/name/%D0%92.%D0%9F.%20%D0%9A%D1%96%D0%B4%D0%B8%D0%B1%D0%B0%20%D0%9F%D1%96%D0%B4%D1%80%D1%83%D1%87%D0%BD%D0%B8%D0%BA%20%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D0%B8%20%D1%80%D0%B5%D0%BB%D0%B5%D0%B9%D0%BD%D0%BE%D0%B3%D0%BE%20%D0%B7%D0%B0%D1%85%D0%B8%D1%81%D1%82%D1%83.pdf
https://ela.kpi.ua/server/api/core/bitstreams/9fe8b977-13b6-4c3a-82bf-dcad5db59a34/content
https://ela.kpi.ua/server/api/core/bitstreams/9fe8b977-13b6-4c3a-82bf-dcad5db59a34/content
http://lib.kart.edu.ua/bitstream/123456789/5760/1/%D0%9D%D0%B0%D0%B2%D1%87%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9%20%D0%BF%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA.pdf
https://zakon.isu.net.ua/sites/default/files/normdocs/pue.pdf
https://dnaop.com/html/62957/doc%D0%94%D0%A1%D0%A2%D0%A3%D0%9D_IEC_Guide_111_2007
https://dnaop.com/html/62957/doc%D0%94%D0%A1%D0%A2%D0%A3%D0%9D_IEC_Guide_111_2007
https://studylib.net/doc/27663939/dstu-en-50160-2014-1
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7. JCTY 62305-2 biuckaBko3axuct Yactuna 1. 3aranbHi MOJIOKEHHS.

DSTU-EN-62305-1-2012.pdf
8. JHCTY 62305-3 bimckaBko3axucTt YactuHa 2.
JCTY 1IEC 62305-2:2012.pdf

9. JHACTY 62305-3 bmmckaBko3zaxuct Yactuaa 3. Di3wuHl ITOMIKOIKCHHS
OyxaiBenb (cmopyn) Ta HeOesmeka ainsi KATTA. [lopsiiKyBaHHS pPUBHKOM.

dstu EN 62305-3.pdf

10. ACTY b B.2.5-82 EnektpoOesneka B OynmiBisix 1 cnopynax. Bumorm mo

3aXMCHHUX 3aX0/IIB BiJ] YpaKeHHS €JIEKTPUUHUM CTPYMOM.

dstu b v.2.5-82.pdf

Jonomixcna nimepamypa

1. ITyxna O.M. [IpomuciioBi Mepexi Ta IHTErpaniiiHi TEXHOJIOTI B
aBToMatu3oBanux cucremax. / O.M. Ilyxna, [.B. Enbnepin, H.I1. JIyubka,

A.IL Jlagantok — K.: Jlipa-K, 2015. — 552c.

[ IpomuiciioBl Mepexxi Ta IHTErPALIIH]I TEXHOJIOTT B AaBTOMATU30BAHUX CUCTEMAX |

fieldbusbook

2. 3akoH Ykpainu [Ipo puHOK €NeKTpUYHOI EHEeprii.
[Ipo puHOK enexTpuuHoi eHeprii | Big 13.04.2017 Ne 2019-V11I

13. Indopmaniiini pecypcu B IntepHeri

1. Schneider Electric. Peneiiauii 3axucT i aBTOMaTHKA 0 3aCTOCYBAHHIO.
Peneitamii 3axuct 1 aBToMaTuKa 110 3actocyBauHIo | Schneider Electric

Ykpaina
2. 3Baraneuunii kataior PEJICiC
https://relsis.ua/ua

3. Electropedia: The World's Online Electrotechnical VVocabulary.

https://www.electropedia.org/

4. BucoxkoBoubtHe 001agHandsa 110-750xB. Texuiunuii katajor.

High Voltage Direct Current Systems

5.  HusbkoBosbTHE 00nagHaHHSA. MOAY/IbHI aBTOMAaTH4HI BUMHKAYI.
https://enext.ua/upload/support/presentations/Moduln%D1%96_avtomatichn

%D1%96 vimikach%D1%96 2024.pdf
6. Karamgor HU3bKOBOJBTHOI'O 00JIaIHAHHSL.
Low voltage katalog.pdf
7. Ilpuctpoi KOHTPOIIO Ta YIPaBIiHHS

https://enext.ua/upload/iblock/9f7/f5z7njkhkoldqgpcOpjjd31ttkmmikmijl/
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