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JloKTOp TexHiYHUX HAYK, JIOL[EHT, 3aBiiyBay kadepu aBTOMaTHU3ALil Ta
Kibepbe3neKku eHeprocUcTeM

ABTOp Ta cniBaBTOp MOHAaA 50 HAYKOBUX Ta HABYAJIbHO-METO/JUYHUX NPallb.
[poBigHU iekTOp 3 AUcHuIIiH: «CydacHi TexHoJIOrii Ta ctoco6u No6y/10BH
CUCTEM peJieiHOr0 3aXUCTY Ta aBTOMAaTUKUY», «EJleMeHTU cucTeM
aBTOMaTUKU», «MiKponpoLecopHa TeXHiKa» .

JleTasibHille Ipo BUKJIaJa4dya Ha calTi Kadeapu

3araJsibHa iHpopMalia

AHoTanis

JucuuniiHa cnpsiMoBaHa Ha GopMyBaHHS 3HaHb 100 CYYaCHUX CUCTEM peJIeWHOr0 3axXUCTY, 3
BUKOpUCTAaHHSM npoTokosiB [EC61850, npuHiumiB iX QyHKIIOHYBaHHS, TPOrpaMyBaHHS Ta
006CIyrOBYBaHHS.

MeTa Ta LiJj1i AUCHUILTIHU

®opmyBaHHS 3HaHb WOA0 Pi3WKH Ta MATEMAaTUYHOTO OIMCY MiKpPOMPOI[eCOPHUX MPUCTPOIB, AKi
BUKOPHUCTOBYIOTHCS B €JIEKTPUUHUX CUCTEMAX, OBOJIOJIHHS MeTOJaMU Ta 3aC06aMU CTBOPEHHS KOAY
nporpam, Horo KOMMiJsIil, CTBOpeHHIO Ta MPOrpaMyBaHHIO anapaTHUX 3ac06iB, popMyBaHHS yMiHb
LI0Z10 LOC/iPKEeHHA Ta aHaJ/1i3y NPoLieciB MiKpOIpOLeCOPHUX CUCTEMAX,

dopmar 3aHATH

Jlekii, 1abopaTopHi Ta MpaKTU4YHI 3aHATTS, caMoCcTiHa po60Ta, KOHCyabTaril. [1lijcyMKOBUA KOHTPOJIb
- icouT.



KoMneTreHTHOCTI

@K 7. 3HaHH4 i po3yMiHHS 3aKOHOMipHOCTEH, MexaHi3MiB Ta HaC/IiAKIB BiiMOB 06./1a/{HAHHS, 3/4aTHICTh
pO3p0o06JIATH Ta BIPOBAKYBATH 3aX0/AH 3 NiZiBUILeHHSA HAJiHHOCTI, epeKTUBHOCTI Ta 6e3MeKH NpU
NpPOeKTYBaHHI Ta eKciyaTalii 06J1alHaHHS Ta 06’€KTIB eJIeKTpPOeHepreTUKY, eJIeKTPOTEXHIKU Ta
eJIeKTpOMeXaHiKHu.

@K 8. 3gaTHiCTH BUKOPUCTOBYBATH Cy4YacHi METOM PO3PAXYHKIB, MOJIe/IFOBAHHS Ta aHAJTI3Y peXHUMiB
po6OTH eIeKTPOEHEePTeTUYHOTO, eJIEKTPOTEXHIYHOTO TA eJIEKTPOMEXaHIYHOTO 06/1a/JHAHHS i
NPOEKTyBaHHS eJIeKTPOEeHEePreTUYHHUX Ta eJIeKTPOMeXaHIYHHUX CUCTEM.

®Kc 13. 3gaTHicTh 306MpaTH Ta aHaJ1i3yBaTH HeOOXiAHI JaHI CTOCOBHO XapaKTEPUCTHUK eJIEKTPUUHUX
CTaHIIil, OCHOBHOT'O €JIEKTPOTEXHIYHOTO 06J1a/{HAHHS BJIACHUX MOTPeO, a TAKOXK TeH/IeHI[iH iX pO3BUTKY,
30KpeMa i3 3aCTOCyBaHHSAM Cy4acHUX iHGOpMaI[iiHO-KOMIT IOTEPHUX TEXHOJIOTIH.

®Kc 14. 3gaTHicTh BU6pATH METOAM | MPOBECTHU BiANOBIAHI pO3paxyHKH AJ1s1 aHAJII3y PEXXKUMIB poOOTH
eJIeKTPUYHUX CUCTEM i Mepex Ta peXXKUMIB B eJIeMeHTaxX CXeM i POIeCiB B CUCTEMax Ta Mepexax.

®Kc 15. 3gaTHICTh NPOBOAXUTHU MPOEKTHI, eKCIJIyaTal[iiHi Ta HAYKOBO-A0C/iAHI po60TH 111010 3ac06iB
peJieliHOro 3aXHCTY, CUCTEMHOI Ta IPOTHABApiiHOI aBTOMAaTHUKU B eJleKTpOeHePTeTUYHIN CUCTeMI..
Pe3y/ibTaTH HAaBYaHHSA

[IPH 2 AHani3yBaTu NpoLecH B eJleKTPOeHepTeTUYHOMY, eJIEKTPOTEXHIYHOMY Ta eJIEKTPOMexXaHiuYHOMY
o6J1afHaHHi 1 BiAMOBIJHUX KOMILJIEKCAX i CUCTeMaXx.

[1PH 4. Bu3HavaTH MJiaH 3ax0/iB 3 MiABUILEeHHS HaJ[iIHHOCTI, 6e3MeKH eKCcIyaTalil Ta npoJ0BXKeHHSs
pecypcy eJleKTpOeHepreTUYHOro, eJIeKTPOTEXHIYHOI0 Ta eJleKTpoMexaHi4yHOro 06.J1aJHaHHA i
BiZINOBiJHUX KOMILJIEKCIB i CUCTEM..

[IPH 5. Po3p06.1iTH Ta BIPOBA/[>KYBaTH CUCTEMHI 3aX0/1M 3 MiABUILEHHS HaZilHOCTi, epeKTUBHOCTI
eKcIlJlyaTalii Ta NpoJoBXeHHs pecypcy 06J/1alHaHHs Ta 06’EKTIB eJleKTPOeHePTreTHKH, eJIeKTPOTEXHIKU
Ta eJleKTPOMEeXaHiKHu.

[TPH 13. BupiumyBaTu npodeciiiHi 3a7jaui 3 NpoeKTyBaHHS, MOHTAXy Ta eKCILIyaTallii
eJIeKTPOEHEPreTUYHUX, eJIEKTPOTEXHIYHUX, €JIEKTPOMEXaHIYHUX KOMIIJIEKCIB Ta CUCTEM.

[TPHc 24. BMiTH BUKOPUCTOBYBATH Ta BIPOBA>KYBAaTH 3HAHHA 3 MUTaHb iHpopManiiHoi 3axUII[eHOCTi
3aco6iB aBTOMaTHKH i NpoTHaBapiltHOT0 KepyBaHHS /1Jis1 3a6e3neYyeHHsI CTIMKOCTi eJIeKTpOeHePTeTUYHOT
CUCTEMHU..

006cAar AUCHUILIIHA

3aranbHuit o6csar gucnumiainu 120 rox. (4 kpeautis ECTS): siekuii - 32 roz., 1a6opaTopHi 3aHATTS - 16
rojl., MpaKTHU4Hi 3aHATTA - 16 roA., caMmocTiHa po6oTa — 56 ro/,.

IlepeayMOBHM BUBYEHHSI JUCHUILIIHU (IpepeKBi3UTH)

JJ1s1 ycmiHOro MpoXo/XKEHHS Kypcy He00Xi/JHO MaTH 3HAHHS Ta MPAaKTUYHI HABUYKH 3 HACTYNHUX
AucnuiiH: TeopeTU4YHi OCHOBM eJlIeKTpOTeXHikM. 4.1,2, EneMeHTH cucteM aBTOMaTukKy, CydacHi
inpopmariiiai TexHoJoril, MikponpouecopHa TexHika, OCHOBY MPOEKTYBaHHS peJieHHOT0 3aXUCTY,
0Cco6JIMBOCTi AU CHMIIJIIHY, METO/JU Ta TEXHOJIOTii HAaBYaHHA

Jlekii, 1abopaTopHi Ta NPaKTUYHI 3aHATTS NPOBOAATHLCS IHTEePAaKTUBHA 3 BUKOPUCTAHHAM
MyJIbTUMeAiHHUX TeXHoJorii. Ha NpakTUYHHUX Ta JJabopaTOPHUX 3aHATTSAX BUKOPUCTOBYETbCS
MPOeKTHUH Mixig 10 HaBuaHHA, Kypc 30pieHTOBaHO Ha caMOCTiNHY Mi3HABAIbHY AiS/IbHICTD C/IyXadiB,
Ha IX BMiHHS NpaloBaTy 3 HOPMaTUBHO-IPaBOBUMU JJOKyMeHTaMu y cdepi eHepreTUKY, JKepeaaMu
HayKoBoOI Ta TexHiuHOI iHpopMalii. BUKOPUCTOBYIOThCA PeNPOAYKTUBHI METOAM HABYAHHS 3 OIIOPOIO HA
noetanHe GoOpMyBaHHS pO3yYMOBHUX [iill 3 eJleMeHTaMU aKTUBHUX MeTO/liB HAaBYaHHS.

[Iporpama HaBYaJ/JIbHOI AUCHMIIIHUA

TeMMU JIeKIiHHUX 3aHATH

Tema 1. lis1i HaBYaJIbHOI U CLIUILIIHH.

3HavyeHHsd AaHOI HABYA/IBHOI JUCIUILTIHU J1J1s 3a6e31meYeHHs iHIIUX npodeciiHUX HaBYaJIbHUX
aucuiutid. O6cAr HaBYaJIbHOTO MaTepialy, BU/AM 3aHATh Ta OpraHizamnisi po60TH /il HOro 3aCBOEHHS.
Tema 2. BumiproBasnbHi opranu 1iuppoBuil peseliHOro 3axUcTy.

CtpykTypa nudpoBuX BUMiproBaJbHUX opraHiB. [lonepeiHs 06po6Ka aHAJIOTOBUX CUTHAJTIB. BekTopHE
Bi/J06paXkeHHS JUCKPETU30BAHUX CUHYCOIAa/IbHUX CUTHAIB. AJITOPUTMU IIUPPOBOTO NEPETBOPEHHS
CUTHAJIiB peJIETHOT0 3aXUCTY.
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Tema 3. XapakTepUCTUKU Ta JIMHAMI4YHI BJaCTUBOCTI IUPPOBOI pesieliHOT0 3aXHUCTY.

PiBHSIHHS i XapaKTepHUCTUKHU IUPPOBUX QiNbTPiB. YacTOTHI XapaKTEPUCTUKH i TepeiaBaibHi QyHKIIIT
[[®. YacToTHi XapaKTEepPUCTHUKU AJITOPUTMIB IMPPOBOro BUMipHOBAHHS CUHYCOITaTbHUX BEJTUYHH.
YacToTHi XapakTepucTUKH aniroputmy Pyp'e. JuHaMivHi xapakTepuctuku LIBO.

Tema 4. CtpymoBi i cTpymoBi cipsimoBaHni 1iudpoBi 3axucry.

dopMyBaHHS CTPYMIB i HampyT, BUMipIOBaHUX peJsieliHOro 3axuctoM. [ligkatouenns P3 1o
BUMipIOBa/sIbHUX TpaHchopMaTopiB cTpymy i Hanpyru. CtaTuuHi noxubku TT i TH. Oco6auBOCTi
¢yHkuionyBadHs TT B fMHAMIUHUX peXXUMaXx i pexkxrMax HacuueHHsl. EMHicHI TpaHcdopmaTopu
Hanpyru. MakcuMaJbHUN CTPyMOBUH 3aXUCT. CTPYMOBi 3aXMCTYy HA OCHOBI BUMipIOBaHHS CUMETPUYHUX
ckJIafoBUX. CTpyMOBI 3aXUCTY Bif oAHOdA3HUX 3aMUKaHb Ha 3iB Mepexax 3 MaJIUM CTPYMOM 3aMHUKaHHS
Ha 3eMJII0. 3aXUCTY Ha OCHOBI KOHTPOJIKO Hanpyry Mepexi. CnpsAMOBaHi CTPYMOBI 3aXUCTH.

Tewma 5. ludposi gudepeHnianbHi 3axucTy.

JudepenijianbHi 3aXUCTy Ha OCHOBI 6e3n0cepeIHHOTO NOPiBHAHHS cTPpyMiB. [ludepenianbui 3axucTy 3
BUKOPUCTAHHSM rajibMyBaHHA NOPiBHIOBAaHUMHU cTpyMaMu. [ludepeHLianibHi 3aXUCTY 3 raJlbMyBaHHAM
Bi/; po3paxyHKoBoOI moxu6ku. 0co6IMBOCTI BUKOHAHHS IMGPOBUX AUdepeHI[iaTbHUX 3aXUCTIB
TpanchopmaTopis. [lozgosxHi AudepennianbHi 3axucty I1J1. Hudposi gudepenuianbHi 3axuctu
30ipHUX IIKH.

Tema 6. Lludppo JuctaHuiiHUN 3aXUCT.

JucTaHuiiHUNA NPUHLMI Y 3aXUCTi JiiHiN esekTponepenad. Omopy Ha Bxojax /|3 mpu MeTaseBUxX
yukoaxkeHHsAX. Onopy Ha BxoAax /I3 npu nepexifHomy onopi B michi K3. Tpaekropii Z npu K3 4yepes
nepexigHui omip (3araJibHUM BUNAA0K). 3aMip AUCTAHI[IMHUX 3aXUCTIiB MPH MOIIKO/KEHHSX HA
napaJieJIbHUX JiHigx. Onip Ha Bxozax /I3 npy NOIKO/KeHHAX B 30HaX pe3epByBaHHA. Onopy Ha BXoJax
/13 B pexxuMax 6e3 KOpOTKUX 3aMHKaHb. XapaKTepUCTUKU cipaloBaHHs |0 nmpu pisHUX BUAAX
NOILIKO/KEHDb B TpUda3HUX MepexKax.

Tema 7. ®yHKILiOHANbHI eleMeHTH IIMPPOBOI 3aXUCTy Ta aBTOMaTUKU BJI.

CTpykTypa nporpaMmHoro 3a6esnedeHHs LP3. 3axuct a6co0THOI CEJIEKTUBHOCTI HAa OCHOBI 06MiHY
CUTHaJlaMy. ABTOMaTHYHe MOBTOPHE BKJIOUeHH:A. KOHTpoJib cMHXpOHiI3My npu BkJtoueHHi BJI. [Ipuctpoi
pe3epByBaHHA BiJMOBY BUMHKaua.

Tewma 8. [lonomixkHi GyHKIIT {UPPOBOI pesieHHOT0 3aXUCTY.

dikcania mMicug nomkomxkeHHs. KOHTpoJb cipaBHOCTI M POBUX 3axXUCTiB. ['pyny napamMeTpiB i
nporpaMoBaHa BUXi/[Ha JIOTiKa. YpaBjiHHSA Ta 06po6ka iHdopmaiiii.

Tema 9. ExcrityaTarnifina epeKTHUBHICTb MPUCTPOIB peJIeHOTO 3aXHUCTY.

Ck/1a710Bi eKcrIyaTaliiiHol epeKTUBHOCTI. PaKTOpH, 1110 BUSHAYAKOTh BUOIP 3aXMCHUX QYHKIIIH i
ycraBok [1P3. OniHka moka3HUKIB Yy TJIMBOCTI Ta CeJIEKTUBHOCTI MPUCTPOIB pesieitHoro 3axucty. OuiHKa
YyTJMUBOCTI i CEJIEKTUBHOCTI pe3epBHUX 3aXUCTIB. MOK/IMBOCTI aBTOMAaTUYHOI'0 KOHTPOJIKO yCTaBOK P3 B
EC. Oco6suBocTi nepeBipku pynknin nupposux I[1P3. CyyacHi 3acobu i meTogu nepesipku [1P3.
EsniekTpomarsiTHa cyMmicHicTb 1lp3. 3ab6e3neyeHHs eKCcIyaTaliiHOI eeKTUBHOCTI pesieMHOTO 3aXUCTY.
Tema 10. Konnennis nudponoi nigcrannii. Crangapt IEC 61850 . Betyn Ta 3aransnuui orssig. IEC 61850-
2 I'nocapist Tepminib. IEC 61850-3 3aranbHi BuMoru. IEC 61850-4 YnpaBJ/iiHHS CUCTEMOIO Ta
npoektyBaHHs. IEC 61850-5 Bumorwu 3B8’s13ky 10 GyHKIiN Ta Moesieil mpuCTPOiB.

Tema 11.IEC 61850-6 MoBa onucaHHs KoH}irypaiiii 3B’s13ky MiXk MiKpOIIpOIleCOPHUMHU Ta
eJIeKTpOHHUMU npuctposamu nifcraniiii. [EC 61850-7 OcHoBHa CTPyKTypa 3B’s13Ky /i1 06J1a/{THAHHS
migCcTaHIii Ta XKUBJISYOI JIiHil.

Tema 12. IEC 61850-8 Onucanus cnenudiyHoro cepsicy 3B’s13ky (SCSM) - onucanHs nepejadi JaHUX MO
npoTtokosy MMS (ISO/IEC 9506 - yactunu 1 Ta 2) Ta o npoTtoko.y ISO/IEC 8802-3.

IEC 61850-9 Onucanns cnenudivynoro cepsicy 3B’s13ky (SCSM) - BU6ipkoBi 3HaYeHHS 110 NOCTiJOBHOMY
HeHalpaBJleHOMY 6araTo TOYKOBOMY KaHaJli lepejayi JaHUX TUIY TOYKa-TOYKa.

Tema 13. IEC 61850-10 Onucanus cnenudiyHoro cepricy 38’13ky (SCSM) - Bu6ipkoBi 3HaUeHHS 110
npoTtokosy ISO/IEC 8802-3. IEC 61850-10 IlepeBipka Ha cyMicHICTb...

Temu NPpAKTUYIHHUX 3aHATH

Tema 1. CiekTp JUCKPETHOTO CUrHasy, Bubip ALIIL.

Tema 2 luckpeTHe nepeTBopeHHs Dyp’e.

Tema 3 BuiiieHHSI CHMETPUYHHUX CKJIaJOBUX.

Tema 4 [IporpamHe 3a6e3nedyeHHsI [UPPOBOro TEpMiHaa.

Tema 5 BuaHaueHHs 3HAXO/P>KEHHS TOUKH Y MOJIiTOHAJIbHIN 30Hi.
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Tema 6 [IpoTokon SV.
Tema 7 [IpoTokon GOOSE.
Tema 8 IIpoTokos MMS..

Temu J1a60paTOPHUX POGIT

Tema 1. Bunpo6yBasibHa cucrema P3A-TECTEP. [lepeBipka

peJie cTpyMy i3 He3aJIeXKHOI0 XapaKTepPHUCTUKOIO CIIpallbOByBaHHS.

Tema 2 Bunpo6yBasibHa cuctrema P3A-TECTEP. [lepeBipka pesie cTpyMy i3 3a/1€2KHOI0 XapaKTePUCTUKOIO
cHpaLbOBYBaHHS.

Tema 3 Bunpo6ysasbHa cucrema P3A - TECTEP.

[lepeBipka esleKTpOMeXaHIYHUX peJie HaPyTH.

Tema 4. Bunpo6yBasibha cucrema P3A-TECTEP. [lepeBipka enekTpomMexaHiuHUX JudepeHIliaJbHe peJie 3
MarHiTHUM rajibMyBaHHSM.

CamocriitHa po6oTa

Kypc nepebadae iHjuBigyasibHy po60TYy 3 ONpalibOBYBaHHS JIEKI[IHHOr0 MaTepiasy, miAr0TOBKA /[0
NpPaKTUYHUX 3aHATh Ta BUKOHAHHA pedepaTy Ha TeMy «L{ludpoBuit peneiiHui 3axucT, L0CBif
ekcnyaTauii». CTyleHTaM TaKo» peKOMeH/IYI0ThCsl 0aTKOBI MaTepianu (Bizeo, ctaTTi) A
CaMOCTIMHOTO BUBYEHHS Ta aHaJi3y..

JliTepaTypa Ta HaBYaJ/ibHi MaTepiaiu

1. Kigu6a B.I1. PeseliHuit 3aXUCT eJleKTpoeHepreTUYHUX cucteM: [ligpyuHuk. — JIbBiB:
BupaBHuuTBO HanioHasibHOro yHiBepcuTeTy "JIbBiBchbKa moJtiTexHika", 2013. - 533 ¢

2. Bce po peseiinuii 3axuct - http:// http://rza.org.ua/

3. Alstom, [EnexkTponHu# pecypc]. - http://www.alstom.com

4. ABB, [EnekTpoHHui# pecypc]. - http://www.abb.com.

5 Sepam series 80 - Protection Relays for Custom Applications, [EnekTponHuii pecypc]. -
http://www.schneider- 100 electric.com/products/ww/en/4700-protection-relays-by-range/4755-
sepamseries-80/935-sepam-series-80

CucreMa OIiHIOBaHHA

KpuTepii oniHIOBaHHSA YCHIIIHOCTI CTyAeHTa Illkana oniHIOBaHHSA

Ta po3nojia 6aiB Cyma HanjioHasibHa o1iHKa ECTS

100% mizicyMKOBOI OL[iHKM CKJIaZal0ThCs 3 6aJiB

pe3yJ/bTaTiB OLiHIOBAaHHA Y BUTJIsA/i eK3aMeHY 90-100  BigMiHHO A

(10%), noTouyHoro oniHoBaHHA (50%), 3axucTy 82-89 Jo6pe B

JlabopaTopHHUX pobiT (20%) Ta BUKOHAHHSA 75-81 Jobpe C

caMoCTiiHOI po3paxyHkoBoi po6oTu (20%). 64-74 3a/10BiJIbHO D

Ex3aMeH: MUCbMOBE 3aB/IJaHHS 3 pO3B’sI3aHHSA 60-63 3a/10BiJIBHO E

MUTAHHS UI0/10 eKCIIyaTalil peJIeHHOro 3aXUCTy 35-59 He3azoBinbHO FX

esieKTpoycTaHoBoK (10%). (moTpibHe gOoAaTKOBE

[ToTo4He OLiHIOBaHHS: OHJIAaWH TECTH 3 KOKHOI TEMU BUBYEHHS)

aucnumiainy (10 po3giniB mo 5%). Bukonanus 1-34 He3azoBinbHO F

caMocCTiiHOI po3paxyHkoBoi po6oTu (20%).. (noTpi6He MOBTOpHE
BUBYEHHS )

Hopmu akagieMi4yHOI eTHKM i IOJIiITUKA KypCy

CTy/leHT NOBUHEH A0TpuUMyBaTUCs «KoJekcy eTUKU akaZleMiYHUX B3aEMOBIZJHOCHH Ta J06p0OYeCHOCTI
HTY «XIll»: BUSABASTH AUCHUILIIHOBAHICTh, BUXOBAHICTh, 106PO3UYIUBICTD, YECHICTB, Bi/[TOBiAA/IbHICTb.
KoHuikTHI cuTyarnil moBUHHI BiAKPUTO 06roBOPOBATHUCA B HABYaJIbHUX I'PyNax 3 BUK/IaJaueM, a Ipu
HEMOJIMBOCTI BUpillleHHs KOHQJIIKTY — JOBOAUTHCS /10 BiloMa CHiBpOGITHUKIB AUpeKLii iHCTUTYTY.
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HopMaTuBHO-npaBoBe 3a6e3ne4yeHHs] BHPOBaXKeHHsI IPUHLHUIIB akajeMiuHoi gfo6podecHocti HTY
«XIII» po3mimeHo Ha calTi: http://blogs.kpi.kharkov.ua/v2 /nv/akademichna-dobrochesnist/

Iloroa xeHHs1
Cunabyc noropKeHo JlaTa noromxeHHs, Minuc 3aBinyBau kadeapu
28.06.2023 p. (mpoToko.s N29) Amutpo F'AIIOH
JlaTa noroxeHHs, MiMucC T'apanT OII
Fanunaa OMEJISHEHKO
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