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IIporpama HaB4YaJIbHOI AUCUHUILIIHA

1. Onuc HABYAJBHOI JUCUMILIIHYU, Tl MeTa, PeAMeT BUBYAHHS Ta Pe3yJbTATH HABYAHHA

IIpy BHMBUYEHHI IUCHMIUIIHM PO3IVISIAIOTHCS OCHOBHI HPUHIMUNU IMOOYJIOBH PEIIEHHOr0 3aXMCTY
EHeprocucTeM Ta 3a0e3MEeUYeHHs 33/laHuX PEeXHUMIB pOOOTH EIEKTPUUYHUX MEpeK. AHaNI3YyIOThCS Ta
BHUBYAIOTHCS OCHOBHI MOKAa3HUKH PEXHMMIB POOOTH €JIEKTPUYHUX MEPEX, BIACTUBOCTI, XapaKTePUCTUKH
HOMIHAJILHUX Ta aBapiHUX PEKHUMIB, 1H)KECHEPHI METOIM BHU3HAYCHHS OCHOBHHUX IapaMeTpiB poOounx
PEKUMIB Ta IPOEKTYBAHHS 3aCO01B peIeHOI0 3aXUCTY.

MeTa BUBYEHHS AUCLUILIIHY [10JIATA€ B 3a0€3M1€YEeHH1 MiATOTOBKH CTYJICHTIB 3 KOMIUIEKCY ITUTaHb
Teopii, OCHOBHUX CKJIaJJOBUX, TPOEKTYBAHHS Ta €KCIUTyaTallii peJelHOro 3aX1UCTy €HEProCUCTEM.
IIpeamMeToM BUBYEHHS JUCHUIUIIHU SBISIOTBCS XapaKTEPUCTUKU pENIEHHOro 3axucry, IO
3aCTOCOBYETHCS B €JIEKTPUUYHUX MEPEKaX MPOMHUCIOBUX BUPOOHUIITB PI3HUX KJIACIB HOMIHAJIBHUX HATPYT,
XapakTepHi MapaMeTpHu PeKUMIB poOOTH €JIEKTPUYHUX MEPEX Ta OCOOIMBOCTI BUOOPY TUIY pEIeHHOro
3aXHCTY, PO3PaxyHOK Ta BUOIP YCTaBOK pPeJIEHHOro 3aXUCTy, aHalli3 poOOTH 3aXUCTy IIPU Pi3HUX aBapiitHUX
pexxuMax Juis 3a0e3MeyeHHs eNeKTpoOe3NeKknu Ta SKOCTI eNEeKTPHUYHOI eHeprii 3riJHO 3 CTaHJapTaMu.
BuBueHHs mmMx nutaHb 0a3yeTbcs Ha Kypcax EnexTpuuHi mepexi Ta cucteMu, EnekrpuuHa yacTHHa
CTaHIii Ta miactaHii. CyMDKHUMH TUCHUILTIHAMU SBISIIOThCS: CHUCTEMU 3a0€3MeUYeHHS eTEKTPUIHOI0
SHEpri€l0 eHEPrOEMHUX BUPOOHUIITB
B pesynbraTi BUBYEHHS AUMCHUILTIHE «PeneiHuil 3aXUCT Ta aBTOMAaTH3allis €HeprocUCTEM» CTYJEHTU
OTPUMYIOTh TaKi KOMIIETEHTHOCTI:
- daxosi:
1)  3paTHiCTH BUpINIYBaTH KOMIUIEKCHI CIIEIiasli30BaHi 3a/1adi 1 MpakTH4YHI MpoOsieMu, MOB’s3aHi 3
npobJeMaMyu METPOJIOrii, eNeKTPUYHUX BHUMIPIOBaHb, POOOTOIO MPUCTPOIB aBTOMATUYHOTO KEpyBaHHS,
peneitHoro 3axucty Ta aBroMatuku (OK4).




Ta NPOCPAMHI pe3VAbmamiu Ha84aHHsL:

1) 3Haté i po3yMiTH MPUHIMIK POOOTH EIEKTPUYHUX CHCTEM Ta MEPEX, CHIOBOrO OOIaTHAHHS
SJIEKTPUYHMX CTAHIIW Ta MiACTaHIH, MPUCTPOIB 3aXMCHOTO 3a3€MJIEHHS Ta TPO303aXUCTY Ta yMITH
BUKOPUCTOBYBATH iX JUIS BUPIIECHHS MIPAKTUYHHX MPpoOIieM y npodeciiiniii aismprocTi (ITPHT).

2) 3HaTH i pO3YMITH TEOPETUYHI OCHOBU METPOJIOTIi Ta €IeKTPHYHUX BUMIPIOBaHb, IPUHIIUIIA POOOTH
MPUCTPOIB aBTOMATUYHOTO KEPYBaHHS, PEICHHOr0 3aXMCTy Ta aBTOMATHKH, MaTl HAaBUYKH 3/11HCHEHHS
BiJINIOB1THMX BUMIipPIOBAaHb 1 BAKOPHCTAHHS 3a3HAYEHUX IPUCTPOIB ISl BUPIIEHHS podeciitHMX 3aB1aHb
(ITPH2).

2. IlpepekBi3nTH Ta NOCTPEKBI3UTH JMCHUILIIHU (Micle B CTPYKTYPHO-JIOTi4Hiil cxeMi

HABYAHHS 32 BiINOBiIHOI0 OCBITHBHOIO MPOrPamMoI0)

Busuenns oucyunninu 6azyemovcs na kypcax: Enexmpuuni mepeoici ma cucmemu, Enexmpuuna
yacmuna cmanyiu ma niocmanyit. CyminxcHumu Oucyuniinamu saensiomoca:  Cucmemu
3a0e3neuents eneKMpPUIHOI0 eHePeieEio eHeP2OEMHUX BUPOOHUYME

3. 3micT HABYAJLHOI AUCIMILIIHA
HapuanbpHa qucnuriiina ckiaagaeTbest 3 4 po3ifiB:
Pozain 1. Pexxumu cuctem enexkTponocTayaHHs

Tema 1.1 Cucrema enekrpornoctadyaHHs sk 00’ €KT T€Opii cucTeM
Tema 1.2 Bumoru 10 cuctem enexkTpornocTayaHHs..
Tema 1.3 Pexumu poOOTH €IEKTPUYHUX MEPEK

Pozain 2. XapakTepuCTUKH MOKAa3HUKIB SKOCTI €JIEKTPUYHOT €Heprii Ta METOIU 1X KOHTPOJIIO

Tema 2.1 [loka3HHMKH SKOCTI €JIEKTPUYHOI €Heprii, iX HOpMaJIbHI AOMYCTHMI Ta IPAHUYHO

JIOMyCTUM1 HOPMH.

Tema 2.2 BriuB SKOCT1 €1eKTpUYHOI eHeprii Ha poOOTy oOsagHaHHS 1 TEXHIYHI 3aco0M Ta

METOM MABUIIEHHS IKOCT1

Tema 2.3 3a0e3neueHHs] HOPMOBAHUX PIBHIB HANIPYT B MEPEkKax

Poznin 3. Peneiinunii 3aXUCT B CHCTEMaX €JIEKTPOTIOCTaYaHHS

Tema 3.1 [TomkoKEHHS B €JIEKTPUYHUX MEpPEKax
Tema 3.2 OCHOBHI MTOHATTS PO PEICHHHIN 3aXUCT
Tema 3.3 CtpymMOBI 3aXUCTH

Tema 3.4 CtpymMOBI HampaBJjIeH1 3aXUCTH

Tewma 3.5 [ludepeHniiiiiai CTpyMOBi 3aXHCTH

Tema 3.6 JlucTaHmiiHi 3aXUCTH

Tema 3.7 3axuct Big ogHO(]A3HUX 3aMHUKaHb HA 3€MITIO

Po3nin 4. ABTOMaTHKa B CHCTEMaX €JIEKTPOIOCTAYaHHS

1.

Tema 4.1 ITpuctpoi AIIB B cucremax einexkTponocTayaHHs
Tema 4.2 ITpuctpoi AIIB B cuctemax enexkTponocTayaHHs

HaBuanbHi MaTepianu Ta pecypcu
Ocnoena nimepamypa
L. C. Psabenxko, C. I1. llleBuyk, O. B. Meiita. Enextpoo6iiagHanss Ta e1eKTpOIoCcTauaHHs MaIIHH 1

YCTAaHOBOK TI€OTEXHIYHUX BHUpPOOHMUTB [EnexkrpoHHuil pecypc] : MigpyyHUK M8 CTYA.
cneriaabHOCTi 141 «EnexkTpoeHepreTuka, €IeKTPOTEXHIKa Ta €JICKTPOMEXaHiKay, Creriami3aii
«EnexrpoMexaHiyHi Ta MEXaTPOHHI CUCTEMU reoTeXHIYHUX BUpOOHULTBY — KuiB : KIII iM. Irops
Cikopcekoro, 2018. — 613 c.

A. JI. Tonora « ABTOMaTHKa B €JIEKTPOEHEPreTUYHNH crucTeMaxy. HaBuanbHuit mociOHUK, —
K.:Buma mkona, 2006.

I. C. Pabenko, C.II HleBuyk, O.B.Meiita. IIpoexTyBaHHs  €JIEKTPONOCTayaHHSI  Ta
eJIEKTPOOOJIaIHAHHS MAIllMH 1 YCTAaHOBOK EHEProeMHUX BHpOOHMUTB: KypcoBe Ta auIioMHe
MPOEKTYBaHHS BHpPOOHHUTB [EnekrponHuii pecypc] : HiAPYYHHMK Ui CTyH. CHEIIaJbHOCTI
141 «Enexrpoenepreruka, eJIEKTPOTEXHIKa Ta eJIEKTPOMEXaHIKa, creniasizarii
«EnexrpoMexaHiyHi Ta MEXaTPOHHI CUCTEMU I€OTEXHIYHUX BUPOOHUITBY Ta «EjlexTpoMexaHiuHi
cucrteMu aBTomaru3sauii Ta exekrpornpuBoa» — Kuis : KIII im. Iropst Cikopcebkoro, 2018. —244 c.

Jlooamkoea nimepamypa



4. A.A. ManmunoBcbknii OCHOBU €JIEKTPOINOCTaYaHHS: HaBY. MOCIOHMK / ManumHOBCBKUH A.A.,
Xoxynin b.K. — JIbBiB: JIbBiBChKa momiTexHika, 2005. — 324 c.

Ingpopmauiiini pecypcu
1. https://aemk.kpi.ua
2. https://ela.kpi.ua/handle/123456789/52106

HaByaJLHHUH KOHTEHT

4. MeToauka onaHyBaHHS HABYAJIbHOI JUCHUILTIHM(OCBITHHOI0 KOMIIOHEHTA)

Kinpkicts rogny
Ha3Bu 3MicTOBHX MOJIYIIIB 1 TEM Y ToMy AHel
Bceboro Jexuii Hpagmq Ha6opaT0p CPC
Hl HI
1 2 3 4 5 6
Po3ain 1. Pesrcumu cucmem e1eKmponocmaianus
Tema 1.1 Cucrema
eJIeKTPONOCTAYaHH:A  SIK  00’€KT 6 4 >
Teopii cucreM. Bumoru a0 cucrem
€J1eKTPONOCTAYAHHSL.
Tema 1.2 Pexumn podotu 4 ) 5
eJIEKTPUYHHX MepeK
Pa3om 3a pozaisniom 1 10 6 - 4
Po3znin 2. Xapakmepucmuxku nokazHukie Akocmi e1eKmpudHoi enepeii ma memoou ix
KOHmMpPOJ110

Tema 2.1 Iloxka3HHUKH AKOCTI
eJIEKTPUYHOI eHeprii. Bniaus sikocri
eJIEKTPUYHOI eHeprii Ha podoTy 9 6 3
00J1afHAHHA i TexHiuHi 3aco0H Ta
METOIU MiABMINEHHSA AKOCTI

Tema 2.2 3a0e3neuenHs

HOPMOBAHMX PiBHIB HAIIPYT B 9 2 4 3

MepeKax

Pa3om 3a po3aijiom 2 18 8 - 4 6
Po3znin 3. Peneiinuii 3axucm 6 cucmemax e1eKmponoCma4aus

Tema 3.1 IlomkoxKeHHS B 9 4 ) 3

eJIeKTPUYHHX MepeKax

Tema 3.2 OCHOBHI NOHATTS PO 9 4 ) 3

pesieiiHnil 3aXucT

Tema 3.3 CTpymoBi 3axucrtu 13 4 6 3

Tema 3.4 CTpymoBi HanpaBJieHi 5 ) 3

3aXUCTH

Tema 3.5 Indepenuiiini crpymosi 5 ) 3

3aXHCTH

Tema 3.6 JlucTanuiiini 3axucTn 5 2 3

Pasom 3a po3apinom 3 46 18 10 18

Po3nin 4. Aemomamuxa 6 cucmemax erekmponocmayanns

Tema 4.1 Ilpucrpoi ABP B cucremax

8 2 2 4
€JIEKTPONOCTAYAHHS
Tema 4.2 Ilpucrpoi AIIB B cucremax 8 ) ) 4
€JIEKTPONOCTAYAHHS
Pa3om 3a pozaisiom 4 16 4 4 8
Iliocomoska 0o icnumy 30 30

Bcewvozo cooun 120 36 18 66



https://aemk.kpi.ua/
https://ela.kpi.ua/handle/123456789/52106

- JlekuiiiHi 3aHATTSA

Ne
3/0

Ha3zBa Temu nekuii Ta nepenik OCHOBHHX MUTaHb (EpPeiK TUAaKTUIHUX 3ac00iB, TOCUIAHb
Ha JiTepatypy Ta 3aBaanus H CPC)

Po3nin 1. Pe:xxuMu cucreM e1eKTPONOCTAYaAHHS

Tema 1.1 Cucrema esleKTpPONOCTa4YaHHA K 00’ €KT Teopii cucrem

Jlexyia 1. BracTUBOCTI CUCTEMH €JIeKTponocTadyanss. [[puHImnm 1ocaiKeHHs Ta CTBOPEHHS
cucTeM. 3B'I30K MDK CHCTEMaMH EJEKTPOIOCTaYaHHA Ta CHUCTEMaMH IPOMHCIOBOTO
BUPOOHMIITBA.. 3aranbHi, CTPYKTypHi Ta pexxkuMHi BiactuBocti CEII. lepapxiuni piBHI Ta
crpykrypa CEIl. ®ynkionansai o3Haku enementiB CEIL. CtpykTypHuii Ta mapaMeTpudHuii
cuare3 CEIL 3B'S30k MK BXiJHHMH, BHYTPIIIHIMU Ta 30BHIHMMHU mapamerpamu CEIL.
Ocob6nuBoCTI TapaMeTpiB MOIYIIB MpH OsiouHo-iepapxiyaomy MonemoBanHi CEIL.
Pexomenooeana nimepamypa: [2] crop. 489-495.

CPC: OnHoBapianTHHI Ta OaraTroBapiaHTHHUIA aHATI3.

Jexyia 2. Bumorm 10 cucrteM ejeKkTpomocrayaHHs. HaniliHicTe  cucreM
enekrponocrayanHa. OomexxenHs B CEII Ta ix xapakrepuctuku. [loHATTS aBapiiiHOi OpoHI.
BusnaueHHs noTyXHOCTI aBapiiiHOi OpoHi. UMHHMKY, 110 BU3HAYalOTh BUMOTH JI0 CUCTEMU
€JIEKTPONOCTaYaHHs MiANpUEMCTBA. ABapiiiHMI Ta micigaBapiiHUN peXUMU pOOOTH
M1IPUEMCTBA.

Pexomenoosana nimepamypa: [2] crop. 495-502.

CPC: Icuyroui MoJieni JUis pO3paxyHKyY eleKTpuyHuX HaBaHTakeHb B CEII

Tema 1.2 Pexxumu po6oTH esieKTpUUHMX Mepexk Jlexyia 3. HopmanbHuil, aBapiiiHuii Ta
TUMYacOBO JOMYCTUMUM MicCIis aBapiiHUN PeXUMH, NMapaMeTpu pekuMy. BuxinHi nanH1 1ist
BUpIIIEHHS 3a4a4 MojemoBaHHsA. bananc motyxHocti B CEIl, rpadiku HaBaHTa)KeHHS iX
XapakTepUCTUKU. Bu3HaueHHS OCHOBHUX mapameTpiB rpadikiB. BukopucTtanHs BHUIIB
€JIEKTPOCTaHIN YKpaiHu i GopMyBaHHS Ta PETyJIIOBaHHS T'padikiB €JICKTPOCITIOKUBAHHS
BuzHaueHHs eNeKTPUYHOrO HaBaHTaKEHHs B ymoBax ekcruryartarii CEIl Ha pi3Hux
lepapxi4yHUX pIBHSAX, albTepHaTUBHI Metomu. JDkepena iHdopmariii  eIESKTPUIHHUX
HaBaHTaxeHb B CEIl:nmepiognyHi BUMUPH, BUKOPUCTAHHS TUITOBUX TrpadikiB.
PexomengoBana Jiteparypa: [3] crop. 18-23.

CPC: ]Jlxepena >XKUBICHHS €JIEKTPOCHEPTi€l0 MANPUEMCTB B YKpaiHi. JlOBrocTpokose,
CepeHbOCTPOKOBE IUIAHYBaHHS, 33Jayi OMNEPAaTUBHOTO KEPYBAaHHSA, 3a/ladi MOJEIIFOBAHHS
PEKUMIB.

Po3ain 2. XapakrepucTHKU NOKA3ZHHUKIB SIKOCTI €JEKTPUYHOI eHeprii Ta MeToau ix
KOHTPOJII0

Tema 2.1 BiiinB fIKOCTI eJIeKTPUYHOI eHeprii Ha po0oTy 00JIaJHAHHS | TEXHIYHI 3ac00HU
Ta MeTOAM NiABUIIEHHSI SIKOCTi__ Jlexyin 4 TloKa3HUKH SKOCTI €IEKTPUYHOI EHEeprii.
BuzHaueHHs SIKOCTI eJeKTpUYHOi eHeprii. BIuMB mMoKa3HUKIB SKOCTI €JIEKTPUYHOI eHEeprii Ha
1HII1 BUpOOHMYI MOKa3HUKU. HopMyBaHHS MOKa3HUKIB SKOCTI eJeKTpu4HOi eHeprii. [lepemnik
MOKa3HUKIB SKOCTI €JICKTPUYHOI €HEprii..

Pexomenooeana nimepamypa: [3] crop. 147-150.

CPC: CtaTu4Hi XapaKTepUCTHUKN KOMIUIEKCHUX BY3J1iB HABAHTAKCHHS.

Jexyis 5 TlpyuvHM BWHUKHEHHS BIAXWJCHb TIOKa3HHMKIB SKOCTI Ta BIUIUB SKOCTI
eJIEKTpOeHeprii Ha ejeKkTpornpuiiMayi. BruiMB BigXuieHb Ta KOJMBaHb HaNpyr, 4acTOTH,
HECHUMETpii Ta HECHHYCOIJAJIBHOCTI HAmpyrd Ha poOOTy JIBUTYHIB, OCBITJICHHS,
KOHeJICaTOpHUX Oarapeil, KOMYyTalllfHMX arperariB, yCTQaHOBOK 3BapiOBaHHsS Ta IHIIE.
Texniuni 3acobu Ta cnocoOu 3abe3neueHHst HeoOxinHuX piBHiB Hanpyru B CEIl nmpomucnoBux
nignpueMcTB. [Ipuunnn BinxuiaeHHs Hanpyru. OiHKa HEOOXiAHOCTI 3aCTOCYBaHHA 3ac00iB
perymoBanHs B CEIl.  Cnocobu 3a0e3nedeHHs HEOOXIAHOTO pEeXUMY HaNpyTH.
LlenTpasizoBaHe Ta MiclleBe PEryJIIOBaHHS HApPyTrH

Pexomenooeana nimepamypa: [3] crop. 150-152.

CPC: CraTuyuHi XapakTepUCTUKHU KOMIJIEKCHUX BY3JIiB HABAHTAXKECHHSI.

Jlexyia 6. BrnnuB KoidMBaHb HANpyrd Ha poOOTY eNEeKTPOCHOXKHMBAauYiB Ta 3aXOAM IO iX
3MEHIIeHHI0. BIIMB KOMMBaHb Hanpyrd Ha OCBITJIIOBaJbHI Npuiagu. BIummB KkoiuBaHb
Hamnpyru Ha poOOTYy EJEKTPOHHOI amapaTypH, €IEKTPUYHUX JBUTYHIB, KOHAEHCATOPHUX
Oarapeit Ta iHII. BriMB HECMHYCOIAHOCTI HAIIPYT 1 CTPYMIB Ha pOOOTY €IEKTPOCIIOKUBAYIB.
Jxepena BHIIMX TapMOHIK. BrimB (asHOCTI cxeM BUIPSMIICHHS Ha YTBOPEHHS BHIIUX
rapMoHiK. Bu3HaueHHS BENMYMHHU CTPYMIB BHIIMX TapMOHIK Ui OKPEMHX YCTaHOBOK.




BusHayeHHs BTparT BiA BHUIIMX TapMOHIK. BmnmuB BHIIMX TapMOHIK Ha poOOTy
€JIEKTPO/IBUTYHIB. BIUIMB BHIIMX rapMOHIK Ha po0OoTy TpaHchopmaropiB. Brums Bummx
rapMOHIK Ha poOOTy KOHJICHCATOPIB.

Pexomenooeana nimepamypa: [3] crop. 152-160.

CPC: Marematnynuii onic Bulux rapmonik (Psg ®yp’e. 3naxomkeHHs KOeQilieHTIB psay
@yp’e) HeratusHi epeKTH BUKIMKAHI BUIIMIMU TaPMOHIKaMH.

Tema 2.2 3a0e3neuyeHHs] HOPMOBAHUX PiBHIB Hanpyr B Mepe:xkax Jlexyia 7. Ciocobu Ta
3aco0M KepyBaHHS PEeXHUMaMH PO3MOAUIFHUX Mepex. Kputepiii mpaBMIbHOCTI pillieHb pu
KEepyBaHHI PeXHUMOM MEpexXi. 3aKOH 3yCTPIYHOTO perytoBaHHs B IeHTpax sxuBieHHs (L[XK).
Emropu 3MiHM €NEKTPUYHUX HANPYT IS TPAHUYHUX DPEKUMIB B XapPAKTEPHHX TOUKAX.
PiBasiHHs Oanancy Hanpyru. KOHTpOJBHI TOYKH €JIEKTPHUYHOI Mepexi. AHali3 BiIXWUJICHb
Hamnpyrd B KOHTPOJNBHUX Toukax. CTaTHCTUYHUI aHalli3 BiAXWIECHb Hampyru. Bumori
CTaHJApTIB 10 BUMIPIOBaHHS IIOKAa3HUKIB BIAXWJICHHS HAmpyrd. 3ajada peryirOBaHHS
HaIpyr B MepeXxax 3 HEOJHOPIAHUMH HaBaHTaXeHHAMHU. [IpakTruHa peanizaliis onTumizanii
PEXUMY HAIPYTH B MEPEKax 3 HEOJHOPITHUMH HAaBaHTAKCHHSIMHU.

Pekomenooeana nimepamypa: [5] crop. 271-284.

CPC: 3ona nHeuymiuBocTi npuctpoiB PIIH. IlinBuiieHHs e(peKTHMBHOCTI pEryJIOBaHHS
HanpyTu

Po3aia 3. Pesieiinnii 3aXucT B cUCTeMaX eJ1eKTPONOCTAYAHHS

Tema 3.1 Ilomkom:keHHsi B eJeKTPUYHUX Mepexax Jlekyia 8. Pexum HelTpami
€JIEKTPUYHOI Mepexi. 3aCTyIHI CXeMH Mepexi 3 130J1b0BaHO0 HeliTpasutio. [lapameTpu Mmepex
3 130JIbOBAaHOIO HEUTpaJLII0. BEeKTOpHI aiarpamMu CTpyMiB Ta HallpyTr Mepexi 3 1301b0BaHOI0
HerTpauto. CTpyM 3aMHUKaHHS Ha 3€MJII0 B MEPEXKi 3 1301b0BaHOI0 HeUTpauto. Oco0mmBOCTI
pobotu Mepexi 3 130J1b0BaHOI0 HelTpammo. KoMneHcarllisi cTpyMy 3aMUKaHHS Ha 3€MIIIO B
Mepexax 3 130Jb0BaHOI0 HEHTpailTio. Mepeki 3 TIIyX03a3eMJICHO0 HEHTPaLTIO.
Pexomenoosana nimepamypa: 1] crop. 17-20.

CPC: TlepeBary BUKOPUCTAHHSI 3a3€MJICHHS HEUTpaJIl Uepe3 PeakTop.

Jexyis 9 Buam momkomkeHb 1 HeHTpanmbHuX pexuMmiB podotu CEIL. OcHoBHI Buan
MOIIKO/HKEHb MEPEXi Ta X MPUYHUHU.

Mixkdazni K3. Xapakrepuctuku TpudazHoro cumerpuuHoro K3. XapakrepucTuku
nBodazHoro Mikdaznoro K3. Xapakrepuctuku nsodazHoro K3 Ha 3emito B Mepexi 3
1301bOBAaHOI0 HEUTpaJUII0. XapakTepucTuku aBodaszHoro K3 Ha 3emiito B Mepexi 3
[IIyX03a3eMIIEHOI0 HeWTpauto. Po3paxyHkoBi cxemu Ta mapamerpu K3 misi po3paxyHKy
pENeHOr0 3aXUCTY.

Pexomenoosana nimepamypa: 1] crop. 20-23.

CPC: XapakTepUCTUKH JyTH, 1110 BUHUKAE I1J] Yac 3aMHUKaHb.

10

Tema 3.2 OcHOBHi MOHATTS NMpo peseiiHuil 3axuct Jlexyia 10. OCHOBHI MOHSATTS TPO
penerinuii 3axuct, Buau 3axucTiB B CEIl mignpuemMcTB, MOKa3HUKH POOOTH 3aXUCTY.
[IpuHIMIN BUKOHAHHS CTPYMOBOI'O 3aXMCTy 3 BUKOPUCTaHHSM pene. BuzHnaueHHs perne Ta
peneiinoro 3axucty. Knacudikamis pene. Koedimient nosepuenns pene. CTpyMOBHI 3aXUCT
niHiit Hanpyroro Buie 1000 B. CtpyMoBi 3axucTH, CTYIEHI CTPYMOBOI'O 3aXUCTY, CTPYMOBa
BiJICIYKa, CTPYMOBa BiJICiuKa 3 BUTPUMKOIO 4acy, MT3, cTpyMOBi 3aXUCTH 3a JOIOMOTOIO
TJIAaBKUX 3001 KHUKIB.

CPC: BuOip nepepi3y MpOBIJHHUKIB 3 YpaxyBaHHSAM poOOUYUX Ta aBapiHUX PEKUMIB.
Pexomenoosana nimepamypa: [1] crop. 32-43.

11

Jekyia 11. Cxemu 3’eHaHHS TpaHchopmaropiB cTpyMmy. [xepena onepaTuBHOIO CTPyMy.
[Ipu3HaueHHs Ta BUMOTH [0 JDKEpEN ONEPaTUBHOIO CTPyMy. AKyMyJSTOpHa Oartapes, SK
JDKEpEsIo OMepaTUBHOrO CTpyMy (IlepeBaru, Heloiku, cdepa 3acTocyBaHHs). BuMiproBanbHi
TpaHchopmaropu cTpymy Ta Hampyru a6o TBII B sikocTi pkepen OnepaTuBHOIO CTPyMY
(mepeBaru, Hemoniku, chepa 3actocyBanHs). CtpymoBuii 6ok xuBnenHs (BIIT) ta Giok
xuBneHHs Hanpyru (BITH) (mpuHuMnoBa cxema, nepeBaru, He10JiK1, cepa 3aCTOCYBaHHS).
CPC: KonpencaropHi 6arapei B IKOCTI JpKepesia OepaTuBHOTO CTPyMY.

Pexomenodoeana nimepamypa: [1] crop. 57-65.

12

Tema 3.3 CtpymoBi 3axuctu Jlexyia 12. Cepa 3acTOCYBaHHS MAaKCUMaJIbHOT'O CTPYMOBOI'O
3axucry. [lapamerpu ctpymoBoro 3axucty. Bubip uacy cmnpamoBanHs MC3. 3anexHa Ta
HEe3aJIeKHA XapaKTEPUCTHKH pesie, 10 BUKOPUCTOBYIOThea i MC3. Bubip crpymy
cnpairoBaddst MC3. VYcraka pene crpymy st MC3. Uyrnusicte MC3. Ominka 3axucty




MC3. Crpymosa Biaciuka. [Tpunnun aii CB. Ctpym crpamtoBanns CB. CtpymoBa Biaciuka
tynukoBoi dinii. Yyrnusicte CB. Biaciuka niHii 3 ABOCTOpOoHHIM XwuBJIeHHsIM. CTpymoBa
BIJICIUKa 3 ITyCKOM I10 Hampy3i. XapakrepucTuka 3axucty CB.

CPC: Hanpyra crpamroBanHs 3axucty C3 3 mycKoM 1o Hanpysi.

Pexomenodosana nimepamypa: [1] crop. 45-50.
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Jexyis [3. CTpyMOBHI 3aXxHCT 3 CTYMHYaCTOI XapaKTEpUCTUKOK. Bumnm 3axucriB 3
CTYNIHYACTOI0 XapaKTEPUCTUKOI. BHU3HAYEHHS CTPyMiB Ta Yacy CHpAIfOBAaHHS 3aXHCTIiB 3
CTYHIHYACTOIO XapaKTEPUCTUKOIO.

CPC: CtpyMOBHii 3aXHCT HyJIbOBOI mociioBHOCTI Big K3 B Mepexi 3 Iiyxo03a3eMIICHOIO
Heiitpaiumro.  [Ipu3HadyeHHsT 3axXUCTy HYJIBOBOI IOCHIAOBHOCTI. BH3Ha4YeHHs cTpymy
CTIpAIIOBAaHHS HYJIBOBOT'O 3aXHCTY.

Pexomenooeana nimepamypa: [1] crop. 50-55.

14

Tema 3.4 CtpymoBi HanpasJieHi 3axuctu Jlexyia [4. [Tpuauun aii HanmpaBJIeHOTO 3aXHUCTY.
Opranu cTpyMOBOro HampaBieHOTo 3axucty. Bekropna miarpama CH3. CH3 nynboBoi
MOCIIJOBHOCTI. MakcuManbHUI CTpYMOBUH HampaBieHUH 3axuct. Bubip Ta Biuiaro/kKeHHs
cTpyMiB cripamtoBands CH3. V3romxeHHs uyTnuBocTi Ha pi3HUX AutsHkax CH3.

3ona kackagHoi aii CH3. Meptsa 30ona CH3. Ilepuii ta apyri ctyneni CH3. Pozpaxynok CH3
6e3 BuTpuMkH yacy. KoeoimieHT ctpymMopo3noziny.

CPC: Pene nortyxHocTi. BuMoru, 1mo BuCyBaroThCs 10 penie MOoTy:KHOCTi. [lpuHnmm mii
IHAYKLIMHOTO pelie MoTyKHOCT1. BekTopHa niarpama Ta XapakTepUCTHKHU pelie MOTY>KHOCTI.
Pexomenodosana nimepamypa: [1] crop. 94-105.
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Tema 3.5 JIndepenuiitni crpymosi 3axuerm Jlexyia 15. Ilpunuun aii qudepeHuinHoro
3axucTy. BusnaueHHs nudepenuiiiHoro 3axucty. OCHOBHI eneMeHTH Iu(epeHLIHHOro
3axXUCTy. Bu3HaueHHs mapaMmeTpy cHpauloBaHHS aAudepeHiiiHoro 3axucty. Crpym
HeOanaHCcy. YMOBH, IO BIUIMBAIOTh Ha CTpyM HeOamancy. UyTiauBicTh audepeHIiiHOTOo
3axucty. [IpuHIIMT 11T Ta MapaMeTpu CIpaIfoBaHHS MOMEPEYHOT0 AUPEPEHITIIHOTO 3aXUCTY.
[IpunnumoBa cxema momnepedynoro audepeHmiiHoro 3axucty. Hemomiku momepedyHOro
mudepeHIiiHoro 3axucty. [IpuHIMMOBa cxema HamMpaBJICHOTO JUQPEPEHIIHOTO 3aXHCTY.
YMoBH BHOOpPY CTPyMy CHpaIlIOBaHHS TOMEPEYHOro Ju(dEpeHIIHHOr0 3axXHuCTy. 30Ha
KackagHOi i TomepeyHoro AuQepeHIiiHoro 3axucty. UyTIuBICTH MONMEPEYHOrO
TUu(hepeHITIHOTO 3aXHCTY.

CPC: CnocoOu TigBUIIEHHS YYTJIUBOCTI Ta BiAJIaroPKEHOCTI AUQPEPEHIIIHHOTO 3aXHCTY.
daxTopH, 110 BIUIMBAIOTH HAa Yy TJIUBICTh TU(EPEHILIIMHOTIO 3aXUCTY.

Pexomenoosana nimepamypa: [1] crop. 115-129.
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Tema 3.6 JAucranuiitni 3axucTu Jlexyis 16. IlpuHnunu Aii 3aXucTy Ta BUOIp mapameTpiB
crpaitoBadHs. BusHaueHHs aucranimiiiHoro 3axucty. Omip et K3. YMmoBa cnpatroBanHs
JHMCTaHLIiHOrO 3axucTy. Bubip mapamertpis (oropy Ta 4yacy) CIpamroBaHHS TPUCTYIIIHYACTUX
JUCTAHLIMHUX 3aXHCTiB. 30HA Ail AUCTaHIIIHOrO 3axucTy. UyTIHMBICTH NUCTaHIIIHOIO
3axucty. OCHOBHI OpraHu AMCTAaHUIKHOrO 3axucTy. CTpyKTypHa cXema JUCTaHLIHHOTO
3axucty. [lyckoBuil i AUCTaHUIHHUN OPraHU Ta OpraH BHU3HAYEHHS HANPSIMKY MOTYXHOCTI.
Pene onopy. Hanpasneni Ta HeHanpaBiieHi pene onopy. O6iacTs crpaiioBaHHs pelie omnopy.
[nnykuiline pene omopy (IpUHLMI Jii Ta BEKTOpHI miarpamu poboTu). Busnauenns
00epTOBOTO MOMEHTY peJjie OMOpYy Ta YMOBH CIPALIIOBAHHSI PEJie OTopY.

[TpuHIMIY BUKOHAHHS JUCTAHIIHHOTO 3aXHCTY

CPC: . Pobota pene omnopy npu MixkdasHux K3 Ta moaBiiHMX 3aMUKaHHSIX Ha 3EMIIIO.
TpboXcucTeMHI CXeMH JAUCTAHLIHHOIO 3axucTy. JIMCTaHIIMHUN 3axUCT 3 3aJIe)KHOIO
XapaKTePUCTUKOIO.

Pexomenoosana nimepamypa: [1] crop. 105-115.

Po3nin 4. ABTOMaTHKA B CHCTEMAaX €JICKTPONOCTAYAHHSA
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Tema 4.1 Ilpucrpoi ABP B cucremax ejiekTtponmocrauyanusi Jlekyia I7. ABTOMaTtuyHe
BKJIIOYEHHS pe3epBHUX JiHIA. Bumoru no npuctpoiB ABP. Ilyckosuii opran ABP ta ymoBu
Hioro crpamtoBans. Buau ta cxemu ABP. Onnocroponne ABP. /IBocroponne ABP. ABP B
po3noaiTbHUX Mepekax Hampyroio 1o 1000 B. ABP tpanchopmaTopiB, eleKTpOAUBIYHIB.
Iepexinni suma B CEIl y pa3i KOpOTKOYAaCHUX MEpEeHAaBAaHTAXKEHb (KOPOTKE 3aMUKaHHS),
caMo 3aIyCK CIOYKHBaYiB.

CPC: ABTOMaTM4HE YaCTOTHE PO3BAaHTa)KEHHS, BUMOI'M IPUHLUIIM BHUKOHaHHA. CucreMu
rapaHTOBAHOI0 )KUBJICHHS, anapatu 6e3mepe0iifHOro )KUBJICHHSL.




Pexomenoosana nimepamypa: [1] crop. 151-155.

18 | Tema 4.2 IIpuctpoi AIIB B cucremax ejiekrponocrayanus Jlexyia 18. Ilpusnauenns AIIB.
Bumorn, mo BucyBatots 10 AIIB. [lapamerpu aii npuctpoiB AIIB. Ilpuctpoi AIIB. Tunu
npuBoiB BuMmukauiB AIIB. IlpunmmmnoBa cxema enextpuunoro AIIB 3 mnpyxuHHEM
npuBogoM. [IpuHnmnoBa cxema enexTpuaHoro AIIB 3 enekTpoMarHiTHUM MIPUBOIOM.

CPC: Tlpuckopenns nii 3axucty niHii npu HasiBHOCTI AIIB. Ilpuckopenns aii 3axucry (V/3)
no AIIB. Y3 micns AIIB. [Toueprose AIIB.

Pekomenooeana nimepamypa: [1] crop. 141-149.

- JlaGopaTtopHi 3aHATTA

OcHoBHi 3aBJaHHSA ﬂaﬁopaTop}mx 3aHATDb l'lpI/ICBﬂ‘{eHi (l)OpMyBaHHlO KOMIIeTEHTHOCTEM 3
JIOCJIiI[)KEHHﬂ XApPaKTEePUCTHK Ta pOﬁO‘II/IX pe)K]/IMiB pe.ﬂeifmoro 3aXUCTY CJTCKTPUIHHUX MEPEIK
Ta eJleKTpoo@ﬂa}IHaHHﬂ CHEProcucremM

Ne Kine
3/m . KICTh
Hazga nabopaTopHoi poOoTu
ayn.
TOJTUH
1 BcerynHe 3aHATTS 2
2 JlocriKeHHsT BUMIPIOBAIbHUX TPAHC(HOPMATOPIB CTPYMY
3 JlocaimkeHHs peneiHoro 3aXucTy JiHii Hanpyrowoo 6 — 35 kB 2
4 | HocmikeHHs peieHOro 3aXucTy TpaHchopMaTopiB LIEXOBUX MiACTaHIIN 2
5 | HochimkeHHs pelleiHOro 3aXUCTy €JIeKTPUYHUX JBUTYHIB BUCOKOI HApyTu 2
6 | HocnimkeHHs: aBTOMaTuYHOTO peryssitopa Hanpyrd APT-1H tpancdopmaropa 3 PHII
TOJIOBHOI TOHM)KYBAJIBHOT TT1CTAHITI 2
JlocilKeHHS TPUCTPOI0 aBTOMATHYHOTO TTOBTOPHOTO BKJItoueHHs ATIB 2
JlocTiIKeHHsT PUCTPOI0 aBTOMATHYHOT'O BKJIIIOUEHHS pe3epBy (ABP) 2
9 | BakimrouHe 3aHATTS 2

5. CamocriiiHa podoTa cTyaeHTa

lNomuHu BigBeneHI Ha CaMOCTIMHY poOOTy CTyJEeHTa 3a3HauyeHl B I1.5. MeToauka OIaHyBaHHS
HABYAJIBHOI JUCIMIUIIHM, II¢ MiArOTOBKAa J0 BHKOHAHHS Ta 3aXUCTy JaOOPAaTOPHHUX POOIT, a TaKOXK
MiArOTOBKA JI0 MOAYJIBHOT KOHTPOJILHOI POOOTH Ta iCITUTY.

MoniTuKa Ta KOHTPONDb
6. IlojiTnka HaBYAJIbHOI JUCHHUILIIHUA (OCBITHHOI0 KOMIIOHEHTA)

BuBueHHs HaBYaIBHOT AUCHMILTIHY “‘PelieliHuii 3aXuCT Ta aBTOMAaTH3aIlis eHeprocucreM”

notpelye Bif] 3100yBaya BUILOI OCBITH:

- JTOTPUMaHHS HaBYAJIbHO-aKaIeMIYHOT €TUKH;

- TOTpUMaHHS rpadiky HaBYaIbHOTO MPOLECY;

- OyTH 3Ba)XKEHUM, YBOKHUM Ha 3aHATTSIX;

- CUCTEMaTH4HO ONpaIbOBYBaTH TEOPETUYHUI MaTepial;

- IOTpUMaHHA rpadiky 3axXUCTy NPaKTUYHHUX Ta jJabopaTopHuUX poOiT. Bigmosigs 3m00yBaya
MOBHHHA JIEMOHCTPYBATH O3HAKH CAMOCTIMHOCTI BUKOHAHHS MOCTABJIEHOTO 3aBJIaHHSI, BIICYTHICTh O3HAK
MOBTOPIOBAHOCTI Ta IUIariaTy.

SIkio 3100yBay BUIIOI OCBITH OyB BiICYTHIHM Ha JIEKLii, TO HOMY CIIiJl BIANPALIOBATH 1[I0 JIEKLiO
y IHIIMH Yac (3 1HILIO00 IPYTOo0, Ha KOHCYJIbTAIliT).

Skmo 3100yBay BUIIOI OCBITH OyB BiJICYTHIN Ha MPAaKTUYHHUX Ta JaOOPATOPHUX 3aHATTSX, TO
HoMy cIil BIAIPAIIOBATH LI 3aHATTA y 1HIIMK Yac (3 1HIIO0 TPYIIOI0, HA KOHCYJIbTAIlI]).



7. Buau KOHTPOJIIO Ta PEHTHHIOBA CHCTeMa OLIHIOBaHHA pe3yabTaTiB HapyaHHA (PCO)

IToTo4YHMIT KOHTPOJIb.
PeliTuHT cTyeHTa 3 AUCIUILTIHU CKIIAIAEThCs 3 OaiiB, 110 BiH OTPUMYE 3a:
1) BuKOHaHHS po3paxyHKOBOI pobotu (18 GamniB);
2) BukoHaHHs1 6 aboparopHuX pooit (30 Gamnis);
3) onuTyBaHb Ha 3aHATTIX (4 O6anm);
4) sukonanuss MKP (8 GaiiB);
4) ex3ameH

Cucrema peiiTHHIOBHX 0aJiiB
1. MoayiabHa KOHTPOJLHA podoTa* (3araabHa cyma 6ajiB 3a MKP - 8 6aJiB)
MoyibHa KOHTPOJIBHA POOOTa CKIIAJAETHCS 3 JBOX PIBHOSHAYHUX MTUTAHB 10 4 OaltiB.
- «BIIMIHHO», IOBHA B1NOBAb (He MeHIe 90% notpiOHo1 iHpopMartii) — 4 Oanis;
- «1o0pe», OCTaTHbO NOBHa BIANOBIAL (He MeHuie 75% mnoTpiOHOI iHGopMalii), ado MoBHa
BIJIITOBIJIb 3 HE3HAYHUMH HETOYHOCTSAMU — 2-3 Oalu;
- «3aJ0BUIbHO», HEMOBHA B1NMOBIAb (He MeHIue 60% moTpiOHO1 iHpOopMaIlii) Ta HE3HAUH1 TOMUJIKU
— 1 o6am;
- «HE3aJI0BIIILHOY», HE3a/I0OBUIbHA BIAMOBIIL (HE BIAMOBIa€ BUMOraM Ha «3aJI0BUTbHO») — ()
OautiB.
2. JlabopaTopHi po00oTH. 32 YMOBH XOpPOIIOi MIATOTOBKM BJIOMa 1 aKTUBHOI pOOOTH Ha 3aHATTI,
CBOEYACHOTO 1 TPaMOTHOTO 3aXHUCTy — 5 0anu;
32 YMOBH HEBUKOHAHHS (3HMKEHHSI) TOKa3HUKaA xo4a O ojHieTl mo3utii — 1-2 6anu.
3. OnuTyBaHHS HA 3aHATTAX BUKOHYETHCS Y BUITIS1 TECTyBaHHS. 3a KO>KHE TECTyBaHHs 1 Gal.
4. Buxonanusi PP omintoetscs y 18 Gaitis.

KanengapHuii KOHTpPOJIb: MPOBOAMTHCS MABIYI HA CEMECTpP SIK MOHITOPUHI MOTOYHOTO CTaHy
BUKOHAHHS BUMOT cHi1a0ycy. YMOBOIO TO3UTUBHOI'O MEPIIOTO Ta APYroro KajJeHAapHOTO0 KOHTPOJIB
€ oTpuMaHHd He MeHie 50 % MakCUMalbHO MOXIMBOIO HA MOMEHT BIATOBITHOTO KaJlEHAAPHOTO
KOHTPOJTIO PEUTHHTY.

CemecTpoBHii KOHTPOJb: ek3ameH. HeoOxigHOo yMOBOIO [IOMYCKYy /A0 €K3aMeHy € IIOBHE
BUKOHAHHS HABYAJILHOTO IIaHy, a TaKOX IMonepeaniil pedTHHr He meHe 30 6aniB Ta HE MEHII HIXK
OJlHA TIO3UTHBHA aTecTallisl.

Ex3amenaniiina po6ota omintoerbes y 40 6aini. KoHTposibHE 3aBaaHHS 11i€1 pOOOTH CKIIaIa€ThCS 3
JIBOX TEOPETHYHMX 3allMTaHb 3 MEPeNiKy, 10 HAJAaHWW Yy JIOJATKy 10 cuiadycy, Ta 3amadi. Koxkhe
TEOPETHYHE 3allMTaHHs OIIHIOEThCS B 12 OauiB, a 3a1a4ya B 16 Gais.

Kpurepii oniHIOBaHHA TEOPETUYHOI0 MU TAHHS:

- «BIIMIHHOY», TOBHA BiMOBiAb (He MeHIe 90% notpibHoi iHdopmarii) — 11-12 Gaiis;

- «mobpe», OCTaTHbO TOBHA BiANOBiAL (He MeHmie 75% moTpiObHOl iHdopMmarlii), abo moBHa
BIZMOBIAb 3 HE3HAYHUMH HETOUYHOCTAMH — 8-10 Oais;

- «3aJI0BLIbHO», HEMOBHA BiMOBiAb (He MeHIe 60% moTpiOHOT iHpopMaIlii) Ta He3HAUHI TOMUIIKU
— 6-7 Ganis;
- «HE3aJI0BIILHOY», HE3aIOBIJIbHA BIJMOBIIL (HE BIAMOBia€ BUMOraM Ha «3aJI0BUIbHO») — ()
OauiB.

Kpurepii oninioBanHs 3a1a4i:

— «BIOAMIHHO» — TOBHA BiAMoBiAs (He meHiie 90 % morpibHOI iHopMarlii), HagaH1 BiANOBiAHI
oOrpyHTYBaHHS Ta ocoOucTuii mormnsia — 16 — 14 6any;

— «z100pe» — TOCTaTHhO TMOBHA BiANOBiAb (He MeHIe 75 % moTpiOHoi iHdopmarlii), M0 BUKOHAHA
3TiZIHO 3 BUMOT'aMU JI0 PiBHS «yMiHb» a00 MICTUTh He3HauH1 HeToyHOCTI — 13 — 10 Ganis;

— «3aJIOBUIBHO» — HETIOBHA BiAMOBiIb (He MeHIe 60 % moTpiOHo1 iHdopMallii), BUKOHAHA 3T1IHO 3
BUMOTaMH JI0 «CTEPEOTUITHOTO» PIBHS Ta MICTUTH JAEAKI TOMUIKU — 9

— 7 OamiB;

— «HE3aJ0BLIBHO» — HE3a40BUILHA BiAIOBIAL — ) OaiB.

MakcumaibHa cyma 0aniB nopiBHioe 100:
R=18+ (6*5)+(8)+4+ (40)=100



PeliTuHroBa mkaJa 3 L[I/ICIII/II[.]'IiHI/I CRJIagae€

R Orminka TpamuIiitaa
95-100 BinminHO
85-94 Hysxe no6pe
75-84 HobOpe
65-74 3a10BLIBHO
60-64 JlocTtaTHBO
Meniue 60 HesanoBinbHO
He 3apaxoBano nabopartopHi, He nonymeHo
npaktiyHi, a6o Rc<30

8. JlonarkoBa indopmanis 3 TucuunIiHg (0OCBITHHOI0 KOMIIOHEHTA)

N —
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11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
. Texuiuni cnocoOu Ta 3aco0u 3a0e3revyeHHs] HeOOX1IHUX PiBHIB HAMIPYTH.
22.
23.
24,
25.

21

26.

KonTtponbHi 3anmutanHs

3 TUCUMIUTIHA «PeneiHnii 3aXucT Ta aBTOMaTH3AIlis] EHEPTOCUCTEM
Cucremu eJIeKTpOIIOCTa4aHHs, X TOJIOBHI BJIACTUBOCTI
CEIl — sk miacucrema enekrpoeneprocuctemu. Kepyroui ¢gakropu. Maremarnyna mMoJienb
CEIL
OynkuionansHa ctpykrypa CEIL. OcHOBHI efleMeHTH Ta X QYyHKITI.
Bumoru 110 cucreM enekTpornocTayaHHs.
[Mpunuumm GpopmyBanns CEIL
OOmexeHHST B €JEKTPONOCTayaHHI IMMANPUEMCTB. ABapiiiHa TeXHOJIoriuHa OpoHS B
€JICKTPOIIOCTaYaHH1 TIPHUYUX T1IITPUEMCTB.
Hxepena xupnends: CEII Ta BuMoru 10 HUX.
Pexxumu poOOTH CUCTEMU €IIEKTPOTIOCTaYaHHS MANPUEMCTB (HOpMaIbHUHN, aBapiiHUMN, MiCIIS
aBapiHMN) 1X XapaKTePUCTUKH.
®dopmyBaHHS piyHUX rpadikiB HaBaHTaXeHHs. bananc aktuBHOI nmotysxHocTi B CEIL

.'eHepyBaHHsS €JIEKTPOCHEPTii: BHUAM EJEKTPOCTAHLIM, X poib Ta BHUKOPUCTAHHS B

(dbopmyBaHH1 rpadikiB eNEKTPUIHOIO HAaBAHTAKEHHS B YKpaiHi.

BusHaueHHs eleKTpUYHMX HaBaHTaXXEHb B YMOBaX eKCIUTyaTallii. 3ajadi Ta crmocolu ix
BUPIIIICHHS.

3aranbHi MUTAaHHS SKOCT1 eNeKTpUUHO1 eHeprii. [loka3HUKH SIKOCTI eeKTPOeHeprii.
BinxuneHnHs Hanpyru, IpUYMHA BUHUKHEHHS, JIOMYCTUMI Ta TPAHHUYHOJONYCTUMI 3HAYCHHS
BIJIXWJICHb HAMlPYTH

KonuBanHs Hanpyry, MpUYMHU BUHUKHEHHS, OCHOBHI TTOKa3HUKH (po3Max, 103a ¢urikepa), ix
JOMYCTUMI1 3HAUEHHSI.

HecunycoigHicTh Hanpyru, Jepesa ClIoTBOPEHHS CHHYCOiIHOT (OpMU CTPYyMY Ta HANpPYTH,
MOKa3HUKH HECUHYCOiTHOCTI HAIPYTH, 1X HOPMAaTHBH.

Hecuwmerpis nanpyr. [IpuurHu BUHUKHEHHS, BUIH HECUMETPIi, MOKA3HUKH.

[IpoBan Hanpyru Ta Oro XapakTepUCTHKH.

IMnynbe HampyTH Ta HOTO XapaKTEPUCTUKH.

TuMuacoBa nepeHanpyra 1a il XapakKTepUCTHKH.

BrnuB BigxuiieHHs! HAMPYTH HA pOOOTY eNeKTpOonpUuiiMadis.

Tpaucdopmaropu 3 I1bB Ta PITH, ix BUKOpHCTaHHS Ui PETYJIIOBaHHS HAPYTH.

JIiHiiiHI perysrodi TpaHchopMaTopH, iX BUKOPUCTAHHS JIJIsl pETYJIIOBaHHS HAIMIPYTH.
BukopucTaHHs CHHXPOHHHX KOMIIEHCATOPIB JUISl PETryJIIOBaHHS HAIPYTH.

BrnuB KkonmuBaHHS Hampyrn Ha poOOOTY elleKTpomnpuiiMauiB. 3axoqu 3HIDKEHHS Ta
BUKITIOYEHHS BIUIMBY KOJIMBAaHb HANpPYT'H HA poOOTY eJIeKTpOorpHiiMayiB

BB HECHHYCOINHOCTI HAIIPYTH 1 CTPYMIB Ha pOOOTY €JIEKTPOIpUMaYiB.
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30.

31.

32.
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34.

35.
36.
37.
38.
39.

40.
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Mertoau Ta 3aco0M 3HWKEHHSI HECUHYCOITHOCTI HANPYTH.

BB HecumeTpii Harpyru Ha poOOTy elIeKTPOIIpHiMaYiB.

CumeTpyBaHHS HAaBaHTAXCHb.

BrnuB BiAXWIEHHS YacTOTH Ha POOOTY eJIEKTpOIpHiiMadiB (OCBITJICHHS, AaCHHXPOHHI,
CHHXPOHHI IBUTYHH, TPAaHC(POPMATOPH )

Crniocobu 1 3aco0u perysIroBaHHS PeXUMaMU €EKTPUYHUX Mepex. Emropu 3MiHM Hanpyr B
XapakTepHUX TOYKAX MEPEexi.

PiBHsHHs OanaHCy Hampyr B MepeXKi. 3aKOH PEryJIIOBaHHS HANPYT B IEHTPI )KUBIICHHS.
Buy nmomkompkeHb Ta HCHOPMAJIBHUX PEKUMIB B €IeKTpHUHUX Mepexax. Tpudasni K3.
Opnodaszni 3aMUKaHHS Ha 3€MJII0 B MeEpeXax 3 130JbOBAaHOI), KOMIICHCOBAHOK Ta
IIYyX03a3€MJICHOIO HEUTPAJISIMU.

JBodazni K3 ta moasiitHi 3aMuKaHHS Ha 3eMITIO.

PerymroBanns ctpymis K3.

OcHOBHI cxeMH 3’€JHaHb TpaHCHOPMATOPIB CTPYMY Ta pelie.

JIxepena onepaTUBHOTO CTPYMY.

MaxkcumanbHuil  cTpyMoBUIl 3axucT. llpusHaueHHs, npuHIMI [l Ta HDapaMeTpu
CTIpAIfOBaHHS.

CrpyMmoBa Bijciuka. [Ipu3HadeHHs, IPUHLIMII J11 Ta MapaMeTpu CHPALIOBaHHS.

. CTpyMOBHi 3aXUCT 31 CTYNIHYACTO0 XapaKTEPUCTUKOIO.
42.
43.
44.
45.
46.
47.
48.
49.
50.

CrpyMoBuii HanpaBieHui 3axuct. [Ipu3HaueHHs, NPUHIUN J1ii Ta MapaMeTpy CIPALIOBaHHS.
Pene nanpsiMmky notysxHocTi. [IpuHIMNI 11i, BUMOTH JI0 pele.

Jucranuiiinuit 3axuct. [IpuHumn aii Ta mapamMeTpH CrpaifoBaHHS.

Pene onopy. [Ipunimn 1ii, BUuaAM Ta XapaKTEPUCTUKH.

CrpyMoBuUIi 3aXUCT HYJIBOBOI MOCTITOBHOCTI.

KepyBaHHs BUMHKa4aMH BUCOKOI HallpyTH.

[Tpusnauenns AIIB, Bumoru no AIIB. Ilapamerpu aii mpuctpois AIIB.

[Ipuckopenns aii 3axucty npu HasBHOCTI ATIB.

ABTOMaTH4HE BKJIIOUEHHS pe3epBy. [IpuHuunn nii, BAMOTH, OCHOBHI CXEMH Ta IMapaMeTpH.

Po6ouy nporpaMmy HaBYaJbHOI IMCHUILIIHM (cWiIadyc):

Ckaaneno k.T.H., goi. Meiita Onekcanap BsuecnaBoBuy

YxBaJjieno kapeaporo AEMK (niporokon Ne 15 Bix 04.06.2024)

Moromxeno Meroanunoro komiciero HH IEE (mmpotoxon Ne 30 Bix 25.06.2025)



