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1. 3aranbHa indopmanis

Ha3Ba HABYAJLHOI TUCHUATLIIHA

OCHOBH peJ1eiHOr0 3aXHCTY

daxyabTer

ApXiTeKTypH Ta OyIiBHUIITBA

Ha3za kadenpu

T1IPOTEXHIYHOTO OYAIBHUIITBA, BOAHOI Ta €IEKTPUYHOT iHXKeHepii

Bukiaagau

JlutBuHeHko BikTop MukonaiioBud, KaHIUAAT TEXHIYHUX HAYK, TOIEHT; Kadeapa TriIpoTeXHIYHOTO Oy/AiBHUIITBA,
BOJIHOI Ta enekTpuuHoi iHkeHepii XJJAEY; HaykoBi iHTepecH - TOCHIKEHHS 1 po3poOKa TEXHOJIOT1N
HAMIBIPOBIIHUKOBUX CTPYKTYD 1 iX 3aCTOCYBaHHsI JJIsl CTBOPCHHSI €IEKTPOHHUX MPHUIIAIIB.

KonTaxkTHa indopmanis

Mo00.Ten. +38-095-873-23-03; e.mail — hersonlvn@gmail.com; e.mail xadenpu —
voloshin_nik 1977@ksau.kherson.ua

I'padik koncyabTamiin

BiBTopok, ueTBep — 3 15% 10 179 moxkmuBi oHnaitn KOHCYNbTAIlll, JUIS TIOTOPKEHHS Yacy OHJIAH KOHCYJIbTaIlii
CJIIJT TMCATH Ha EJICKTPOHHY MOIITY BHUKJIaa4ya

IMIporpama qucuMNMIiHA

3microBa yactuHa 1. EneMeHTH IPpHCTPOIB pesieifHOro 3axXucTy. 3aXuCeT Mepe:k Hanpyrow a0 1kB ta
Mepe:k Hanpyrow Buile 1kB

Tema 1. Berym.

Hins 1 3ama4i kypcy. OCHOBHI OLIKO/KEHHS 1 0COOJIMBI PEKUMU B CUCTEMAX €JIEKTPOIIOCTauYaHHS.
[Tpu3HavyeHHs NPUCTPOIB 3aXUCTIB 1 ABTOMATHUKH, 1X CKJIaZIOBI €JIEMEHTH Ta (PyHKIIOHANbHI YacTUHU. OCHOBHI
BUMOTH JI0 TIPUCTPOIB PEICHHOTO 3aXUCTY.

Tema 2. EleMeHTH PUCTPOIB pPeJIEHHOI0 3aXUCTY.

[lepBuHHI BUMIpIOBalIbHI IEpETBOPIOBaYl CTpyMy. bynoBa TpancdopmartopiB ctpyMmy. Cxema 3'elHaHb
TpanchopmaTopiB cTpymy. OrniHKa cxeM 3'eiHaHb TpaHchopMaTopiB cTpyMy 1 cepu ix Bukopuctanus. IlepBunHi
NepEeTBOPIOBaYl HaNpyru. 3aXUcT Kij TpaHchopMaTopis Hanpyru. HacuuyBanbHi TpaHchOpMaTopu CTpyMy.
Tpancpeaktopu. OUIBTPU CUMETPUYHHUX CKJIAJIOBUX.

Tema 3. EnexkTpomexaHiuHi eJleMeHTH NMPUCTPOIB PeJieiiHOI0 3aXHUCTY.

BigomocTi po enexkTpomMexaHiuHi cucTeMHu. BUKOpUCTaHHS €IeKTpOMarHiTHOIO NPUHIIMITY JUIsi BUKOHAHHS
pene. EnextpoMarHiTHi pene. BukopucTanHs 1HAYKIIHHOIO NPUHLIMITY /171 BUKOHAHHS pene. [Haykuiiai
BuMiproBainipHi pene. Pene crpymy PT-80, PT-90. Pene na rekonax. HamiBrpoBigHuKoOBi penie. BukoHaHHs 3axXucTy
Ha OCHOBI MIKpPOITPOIIECOPIB.
3araJibHi BiIOMOCTI PO €JIEKTPOTEIIOB] eeMeHTH. KepoBaHi 3an1001>KHUKH.

Tema 4. 3axuct Mepex Hanpyroio a0 1kB.

Bumoru 50 3axucty mepex 10 1 kB Ta ix peanizamii. 3aXuCT 3a JOMOMOTOI0 IJIABKUX 3aN00DKHUKIB. Bubip
TJIaBKUX 3ano0DKHUKIB. [lepeBipka BuOpaHux 3armo0iKHUKIB Ha CEJICKTUBHICTD. [lepeBipka BUOpaHux
3armo0KHUKIB. 3aXUCT 32 JOMOMOT OO aBTOMATUYHUX MOBITPSHUX BUMHKa4iB. BuOip aBTOMaTHUHUX MOBITPSIHUX
BUMHKaviB. [lepeBipka BUOpaHUX PO3UIMIIIOBAYIB aBTOMATUYHHUX MOBITPSHUX BUMUKAYiB HA YYTIMBICTS 1
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CEJIEKTUBHICTh. 3aXHUCT BiJ OAHO(DA3HUX KOPOTKUX 3aMHUKaHb Ha 3€MJIIO B YOTUPHUIPOBIIHIN Mepexi 3
[JIyX03a3eMJIEHOI0 HelTpaiio. BuMoru 10 mpucTporo aBTOMaTHYHOT'O BBEACHHS Pe3epBy Ta iX peasizallis B
Mepexax 10 1 kB.

Tema S. CtpymoBuii 3axucT JIiHIl e1eKTponepeaad B Mepeskax HaAnpyrow sume 1xB.

TpucTyneHneBuii 3aXUCT 1 HOT0 OCHOBHI Opranu. MakCUMabHUI CTPYMOBHI 3aXUCT IPH BMUKaH1 BUMIPHUX
OpraHiB Ha MOBHi cTpyMH (a3. MakcUMaIbHUIA CTPYMOBHH 3aXUCT HYJIBOBOT IMOCIIJOBHOCTI MEPEXK 3 3a3€MIJICHOIO
HerTpamumo. Cxema 1 OlliHKa MaKCUMaJIBHOTO CTPyMOBOTO 3axucTy. CTpymoBa Bifciuka. Bubip mapameTpin
CTPYMOBOI BiJICIUKH O€3 BUTPUMKH 4acy (Ieplia CTyIiHb CTPYMOBOTO 3aX1ucTy). Bubip mapamerpiB cTpymMoBoOi
BIJICIYKH 3 BUTPUMKOIO Hacy (Jpyra CTyMiHb CTPYMOBOTO 3aXUCTY). 301IBIICHHS 30HH Jii CTpyMOBOi Biaciuku. 12.1.
HecenextuBHa cTpymoBa Bifciuka. KomOiHOBaHa Bijiciuka 3a CTpyMOM Ta Hampyroto. Cxemu Ta 001acTh
BUKOPHUCTAHHA CTPYMOBOI BiJiciuku. CTpyMOBHI1 3aXHCT 3 3aJICKHOIO BiJl PIBHS TPEThOi TAPMOHIKU CTPYMY
BUTPUMKH HacCy.

3micToBa yacTuHa 2. Buam 3axucry ejJleKTpH4HHMX Mepe:k. Bynosa Ta npuHuun aii npucTpois
peJIeifHOr 0 3aXHUCTY

Tema 6. Cioco0M BUKOHAHHS, OCHOBHI OPraHy, pO3paxyHOK NapaMeTpiB NPUCTPOIB ABTOMATHKH.

[pucTpoi aBToOMaTH4YHOTO BBEEHHS pe3epBy. [IpucTpoi aBTOMaTHYHOTO MOBTOPHOTO BKIFOUeHHs. [IprucTpoi
ABTOMATHYHOI'O IOBTOPHOT'O PO3BAHTAKEHHS.

Tema 7. CTpymoBi HanpaBJIeHi 3aXMCTH.

[TpunIMMI 711 1 OCHOBHI OPraHHU CTPYMOBOTO HAIPaBJICHOTO 3aXUCTy. Bubip mapaMeTpiB MaKCUMaIbHOTO
CTPYMOBOT'O HAIPaBJICHOTO 3axXUCTy. CXeMH BMUKaHHS pejie HanpsMy NoTy)HocTi. Cxemiu i chepa BUKOPUCTAHHS
MaKCHUMAaJIbHOI'O CTPYMOBOI'O HarpasiieHOro 3axucty. CTpyMOBI HampaBieHi BiJICiUku 06€3 BUTPUMKH Yacy 1 3
BUTPUMKOIO yacy. CTpyMOBUI1 HAallpaBICHHUIA 3aXHCT i3 CTYIIIHYATOIO XapaKTEPUCTUKOIO BUTPUMKH 4acy.

Tema 8. lucTanuiiinuii 3aXuCT.

[IpusHauenHs auctanuiiHoro 3axucty. [IpuHumn aii gucranuiinoro 3axucty. OCHOBHI Opranu
JUCTaHIIHOrO 3axucTy. Bubip mapameTpiB crpalfoBaHHs JUCTAHLIHHOTO 3aXKUCTY 3 TPUCTYIEHEBOIO
XapaKTEePUCTUKOIO BUTPUMKH 4acy.

Tema 9. ludepennilinnii cTpyMOBHH 3aXHCT.

Bunum i cmocobu BukoHaHHs nudepeHmiifaoro 3axucty. [IpuHnmn 1ii moB310BKHBOTO AUGEPEHITIHHOTO
cTpyMoBoro 3axucty. CTpym HeballaHCY B peie HUPKYIoIUUMH cTpymMaMu. Criocobu MiABUIIEHHS YyTIUBOCTI
3axucty. O1iHKa MOB3A0BXKHBOTO MudepeniiitHoro 3axucty. [lonepeunnii nudepenmiitamii 3axuct. Cxema i cdepa
BUKOPUCTAHHS MONEPEYHHX NU(PEPEeHLIHHUX 3aXUCTIB.

Tema 10. 3axucTt Mepe:x Bil 3aMUKaHb HA 3eMJII0 B Mepekax 3 i301b0BaHOI0 HelTPaJLIIo.

Po3monin cTpymiB npu 3aMHUKaHHI Ha 3eMIIt0. BUMOTH 710 3aXUCTIB BiJl 3aMUKaHb Ha 3eMito. [IpucTpiit




3arajabHOi HECEeNEeKTHBHOI curHainizamii. CTpyMOBI 3aXHMCTH HYJIbOBOI MOCIHIJOBHOCTI. 3axHUCT TpaHCpopMaTOpiB
Hampyrd KOHTPOJro 130ismii. Cxema 3arajbHOi HEeCEeJIeKTUBHOI CUrHallizalii 0€3 BUKOPUCTaHHSA TpaHC()OpMaTopiB

HaIpyTH.

MogBa BUKJIaJaHHSI

YKpaiHCbKa

2. AHoTauis Kypcy

AHoTalis Kypcy

HaBuanpHa gucuumiina «OCHOBH peleHOrO 3aXUCTY» BUBYAETHCS 3100yBauaMu BUIIO1 OCBITH 32 OCBITHBOIO
MIPOTrPaMOI0 TIEPIIOro OaKaIaBPChKOTo piBHSA crierianbHOCTI 141 «EnekTpoeHepreTika, eIeKTpOTeXHIKa Ta
eJIeKTpOMeXaHika» Ha 3 Kypciy 5 cemectpi.

Juctumutina « OCHOBH PeNIeHHOT0 3aXKMCTY» € HAyKOIO 00 MPUHLHUIIIB PEICHHOT0 3aXUCTY JIiHIH eNeKTPHYHUX CUCTEM,
Y3TOJKEHHS JIii 3aXUCTY Ta aBTOMAaTHUKH, IPU3HAYEHHS OKPEMHUX IPUCTPOIB 3aXHCTy IS 3a0€3MeUeHHs Oe3MepepBHOTO
JKUBIICHHSI CIIOXKHBAYIB SICKTPOCHEPTi€I0, METO/IIB PO3PaXyHKY MapaMeTpiB CIpallbOBYBaHHS CTPYMOBHUX, HAIPABICHUX,
nrepeHITiHOTO Ta TUCTAHITIHHOTO 3aXUCTIB € HEBIJI' EMHUM €IIEMEHTOM HiATOTOBKYA BUCOKOKBaTI(DiKOBAHUX CIICITIaJIICTIB.

Indopmaniiinuii maker
TACHUILIIHA

1. Koncnekr nekuiit 3 kypcy “OcHoBu peneitHoro 3axucty”’, X/IAEY, 2022, (yknanau:
JlutBunenko B.M.).

2. MeTtonuyHi peKOMeHalii 0 BUKOHAHHS J1abopaTOpHUX poOiT 3 Kypcy “ OcHOBHM peleiiHoro
3axucty”’, XJAAEY, 2022, (yxnanau: JlutBunenko B.M.).

3. MeToauyHi pekoMeHaalii A0 caMOCTiiHOT poOOTH CTYIeHTIB 3 Kypcy “ OCHOBHU peneiHOro
3axucty ”’, XAAEY, 2022, (yknagau: JIutBunenko B.M.).

4. Metonn4Hi peKoMeHaalli /10 BUKOHAHHA pO3paxyHKOBO-rpadiuyHoi poboTH 3 Kypey " OcHOBH
peneitnoro 3axucry', XJIAEY, 2022 (yknagau: JIutBunenko B.M.).

3. Mera Ta 3aBIaHHS KypcCy

Merta BUKJIAQIaHHA I[I/ICIII/[HJIiHI/l

®dopmyBaHHS 1 3aKpIiIUIEHHS 3HaHb 0 TEOPIi 1 MPAKTHIII PEIEHHOTO 3aXUCTY EIEKTPOYCTAHOBOK BUPOOHHIITBA Ta PO3IIOALTY
€JIEKTPOCHETii.

3aBIaHHA BUBYECHHS
JTUCIHUILTIHA

OCHOBHMMH 3aBJIaHHSIMH JTUCIHILIIHA € BUBYCHHSI TEOPETUYHUX OCHOB IMOOYIOBH Ta (DYHKI[IOHYBAHHS €JIEMEHTHOI
0a3M MPUCTPOIB PEIEHHOTO 3aXUCTy OO0'€KTIB €IEKTPOCHEPIeTHYHUX CHUCTEM, PO3BUTOK HAaBHMYOK BHOOpY THIIIB
3aXHCTIB 1 BU3HAUCHHS MAapaMeTPiB iX CIpaAIOBAHHS.

4. TlporpaMHi KOMIETEHTHOCTi Ta pe3yJIbTATH HABYAHHSA

KomnerenTHocTi 3100yBa4a BUIIOI OCBiTH, CGOPMOBaHI B pe3yJIbTaTi BUBYCHHSI KypCy

3arajpHi

K02. 3naTHicTh 3acTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYyaIlisiX.
KO5. 3garHicTs 10 nomyky, 00poOeHHs Ta aHai3y iHpopMaLii 3 pi3HUX AXKepell.
K06. 3naTHicTs BUSBISTH, CTABUTH Ta BUPILIYBaTH MPOOIEMH.

CueuianabHi (¢paxosi)

K14. 3garHicTs BHpINIyBaTH KOMIUIEKCHI CIIEIiaTi30BaHi 3a/1a4i i IpaKkTH4YHI MpoOJIeMu, OB’ A3aHi 3 MpoOIeMaMu METPOJIOTi,
SNIeKTPUYHUX BHMIipIOBaHb, POOOTOIO MIPHCTPOiB aBTOMAaTUYHOTO KEPYBAHHSI, PEJICHHOTO 3aXUCTY T4 ABTOMATHKH.

IIporpamui pesyabraru HaBuanHs (I1P)

ITPH

ITPO1. 3HaTH i pO3yMiTH NIPUHIMIIA pOOOTH EIEKTPUYHHUX CUCTEM Ta MEPEK, CUIIOBOTO OONAJHAHHS EICKTPUYHUX CTaHIIH Ta
TiACTaHIi}, MPUCTPOIB 3aXMCHOTO 3a3eMJICHHS Ta IPO303aXHUCTy T YMITH BUKOPHUCTOBYBATH iX JIJIsl BUPIIICHHS TPAKTHIHUX




npo6ieM y npodeciiiHiil AisITbHOCTI.

[1P02. 3HaTH 1 pO3YMITH TEOPETHYHI OCHOBH METPOJIOTI] Ta eNEKTPHYHUX BUMIPIOBaHb, IPHHIIAITN POOOTH IIPUCTPOiB
ABTOMAaTHYHOTO KepyBaHHsI, PEIEHHOT0 3aXUCTy T4 aBTOMATHKH, MaTl HABUYKH 3/iHCHEHH BIINOBIJHUX BUMIPIOBaHb i
BUKOPHCTaHHS 3a3HaUYEHUX MPHUCTPOIB IS BUPIMIEHHS MPpodecitHuX 3aB/IaHb.

ITP12. Po3yMmiTi OCHOBHI IPMHLMWIIH 1 3aBAaHHS TEXHIYHOI Ta €KOJIOTIYHOT Oe3neKku 00’ €KTIB EIEKTPOTEXHIKH Ta
€JICKTPOMEXaHIKH, BPaXOBYBATH iX MPU MPUHHSITTI PIillICHb.

5. Micue HaBYAJIBLHOI JUCHHMILTIHU Y CTPYKTYPi OCBITHBOI IporpamMmu

Pik BUKJIagaHHA 3
Cemectp 5
Kypce 3

O00B’I3K0Ba KOMIIOHEHTA /
BubipkoBa KOMIOHEHTA

O00B’s3K0Ba KOMIIOHEHTA

IpepekBizuTn 3HaHHS 3 JIUCHUIUIIHA 3a0€3MeYyloThCsl HACTYIMHHUMH HaBYAIBHUMHU JUCIUIUTIHAMHU CHENIabHOCTI: ,,Buiia
MatemaTuka”, ,,Di3uka 3 OCHOBaMH pajioeneKTpoHiku”, ,,OCHOBU eleKTpornocTadanus’”’, ,, TeopeTnyHi 0CHOBU
eJNeKTPOTeXHIKK, ,,OCHOBH €NeKTPOHIKH, ,,ENEKTPUYHI CUCTEMH Ta MEpexi”.

IMocTpekBizuTH 3HaHHA 3 OCHOBHUX pO3JUTIB JHCHMIUIIHM 3a0€3MedyloTh MOAANbIIe BUBYCHHS TaKUX JTUCIUILIIH:

,Eaextpuyni mammHu’, “EnekTpuyHa dYacTHMHA CTaHIIN Ta mijacTaHmin”’, ,,EHepreTudni cucremMu Ta
Komruiekcu”, ,,EHeproidepexeHHs 3aco0amMu aBTOMATH30BAHOTO E€JEKTponpuBony”, ,Enekrponmocrauanus
MPOMUCIIOBUX MiANpHeMCTB”, ,,CrocoOu MOJIMIIEHHS SKOCTI €JIEKTPOeHEeprii B Mepekax >KUBJICHHs Ta
IHIIMX CHEIaJIbHUX JHUCHUUIUIIH, B SIKUX HaOyTi 3HaHHS OyayTh 0a3010 s PO3paxyHKy Ta BHOOpY
ONTUMAJBHUX MapaMeTpiB MNPUCTPOIB  EJICKTPUYHUX MEPEX, EINEKTPUYHMX CTaHIIM, MIACTaHLIM Ta
IIPUCTPOIB IX PEICHHOT0 3aXHCTY.

6. OOcsr Kypcy Ha IOTOYHHIT HABYAJIbHUM pik

KinbkicTh KpeauTis / roqun 4,0/120 roa.
Jlexmii 20 rona.
MpakTuyni / Ceminapebki 20 ron.
JlaGopaTopni 20 ron.
Camocriiina podora 60 rox.

dopMa miICyMKOBOI0
KOHTPOJIIO

5 cemecTp - icnmuT

7. TexHniuHe Ta mporpamMHe 3a0e3neyeHHs / 001aJHAHHS

TexuniuHe Ta mporpamue
3a0e3ne4YeHHs

Hoctyn 1o mepexi Internet, Touka goctymy Wi-Fi;
OS: Windows, Android, iOS;




[Mporpamue 3a6e3neuenns: Word, Excel, PowerPoint; Zoom, Google Meet,AutoCAD, ArcGis,Digitals;

Cucrema enekTpoHHOro HaB4aHHS Moodle.

Komm’totepHe 3abe3neueHHsl i 4ac JEMOHCTpYBaHHs mnpe3eHTauii. Ilin yac BuKOHaHHS 1a00paTOpHUX POOIT
BUKOPHCTOBYEThCS KoMI 'toTepHa nporpama Electronic Workbench.

Oo0aagHaHHsA

[Ipy BUKOHaHHI JIAOOPATOPHUX Ta MPAKTHYHHX POOIT BHUKOPUCTOBYETHCS TPHCTPOi Ta mpuiamu: 1) pene crpymy
PT-40; 2) tpanchopmarop ctpymy; 3) ycTaHOBKA IS TOCIIIKECHHS €JIEKTPOMArHITHUX pelie HapyTrH, CTPyMY, 4acy
ta npomikHux; 4) pene tumy PHT-565; 5) ycranoBka s mociimkeHHs AudEpeHIiadbHUX pelie 3axXHUCTy
TpanchopmaTopiB; 6) ycTaHOBKA JJIsl TIEPEBIpKA KOMIUIEKTY 3axucty tumy K3-12; 7) ycTtaHoBka 11 TIEpeBIpKU
KoMIUTeKTY 3axucty tuny K3-37; 8) crpinounnii amnepmerp; 9) crpinounuid BonbtMerp; 10) mynsrumerp M832.

8. TloaiTuka Kypcy

3arajbHi BUMOra

3100yBadi BHUIOI OCBITH MOBUHHI IJIAHOMIPHO Ta CHUCTEMAaTUYHO 3aCBOIOBATH HaBYAJIbHUN MaTepiai. AKTHUBHO
NpaLoBaTH i Yac MPAaKTUYHUX Ta JJAOOPAaTOPHUX 3aHATh, MOBHOIO MIPOIO JOIYy4aTHCh 10 aKTHUBHHUX (opM
HaBYaHHS. 3aoXouyeTbcs pobdOTa y HAYKOBOMY TYypPTKY «AKTyaldbHI NpoOOJEeMH  €JIEeKTPOHIKM Ta
eJIEKTPOSHEPreTUKN», MiIFOTOBKA TE3 JOMOBIJIEH Ta y4acTh y KOH(epeHwLisx, MiAroToBKa Ta myOiKalis HayKOBUX
CTaTel, yyacTh Y KOHKypcax HayKOBUX pPOOIT Ta IHIIE.

IToaiTuka moao0 gAeaaaiHiB i
nepeckJIagaHHs

[TuceMoBi poOOTH, HajaHI 3 TOPYIIEHHSM TEpMiHIB O€3 MOBaXHUX TNPHYMH, OLIHIOIOTHCA Ha HIKYY OIIHKY (75% Big
MOJKJIMBOI MaKCHMalbHOI Kinmbkocti OamiB). [lepeckiamanns BimOyBaeThCs 32 HAsSBHOCTI MOBRXHHUX NPUYHH (HANPHUKIA,
JKapHIHUNA).

MoniTuka mono BiaBiyBaHHS

BinsigyBanHs 3aHsATH € 000B’s3koBHM. [Iporemypa BignpallfoBaHHS TMOIMYIIECHUX 3aHATh 3IIHCHIOETHCS MUITXOM
pO3B’si3aHHS 3a7a4 3 NpOMylieHoi Temu. He 3ami3HIOBaTHCh Ha 3aHATTS. J[OTpUMYBAaTHCh TEXHIKHM O€3MEKH.
3100yBad BHUIOi OCBITH JIONMYCKAETHCSA JIO0 BHKOHAHHS JA0OpAaTOPHMX pOOIT TIIBKM 3a YMOBHU 3aBYaCHOTO
O3HAMOMIIIOBaHHS 3 TeMow JabopaTopHoi pobotu. IlpomymieHHi 3aHATTS BiANPAaLbOBYBATH Y BCTaHOBJICHUM
BUKJIaJIa4eM Yac.

IMoaiTHka 11010 BUKOHAHHSA
3aBJaHb

ITO3UTHBHO OIIHIOIOTHCS BiJMOBIAAIBHICT, CTAPAHHICTh, KPEATHBHICTh, (PyHAaMeHTaIbHICTh. Ilix Yac MiATOTOBKH [0
na0opaTopHUX 1 MPAaKTUYHUX 3aHATh, BUKOHAHHS CaMOCTiHiHOI POOOTHM HEOOXiAHO CHHPATUCh HA KOHCIEKT JIEKUiH Ta
pEKOMEHIOBaHY JiTepaTypy. BogHouac BITA€THCS BUKOPUCTAHHS IHITUX JHKEPEN 3 aTbTEPHATHBHUME TIOTJISIAMH HA Ti 9 1HTITL
MMUTaHHSA 331 (OpPMYBaHHS MPOTYKTHBHOI AUCKYCil Ta pi3HOOIYHOTO BUBYCHHS TeM TUCIHILTIHH.

AkanemiuHa 100pOYeCHICTH

PoGotu 3100yBaviB € BUKIIOYHO OPUTIHATIBHUM JOCIHIKEHHSIM Y1 MipKyBaHHSIM. byab-sike criricyBaHHs a0o Tuiariat
(BUKOpHUCTaHHS, KOMiIOBaHHS MIATOTOBIEHUX 3aBJaHb Ta/a00 pO3B’s3aHHS 3ajay HIIMMU 3700yBayaMu) TATHE 3a
co0or0 aHymoBaHHs 3apoOieHux OaniB. CIUCyBaHHS MiJ 4ac KOHTPOJBHUX, TECTOBUX POOIT Ta MPOTATrOM ICIUTY
3a00pOHEHO.




9. CrtpyKTypa Kypcy

KinbkicTs
Home Tema 3ansATTA
P Buja 3ausars .o roaut R
THKHA a0o 3aBaHHSI HA CAMOCTilHY po0doTy =
cem. / g
JK | Ja0. CP ©
np.
3microBa yactuHa 1. EneMeHTH NpUCTPOIB peJieifHOro 3axucTty. 3axucT Mepe:x Hanpyrow 10 1kB ta mepex Hanpyroio sume 1kB
1 Tema 1 Beryn 2
Camocriiina po6ota |OmpaitoBaHHS JISKLIIHHOTO MaTepiaiy.
2 Tema 2 Ej1eMeHTH PUCTPOIB peJIeifHOr0 3aXHCTy 2
[IpakTuyna pob6oTa  [3aXHCT 3a JONOMOIOIO IUIABKUX 3aMI001KHUKIB 2
JlocimiKeHHs cXeM 3’ €JHaHHs BTOPMHHUX 0OMOTOK TpaHC(OPMATOpiB CTpyMy Ta
JlaGopaTopna poboTa |pene. JocmipkeHHs eIeKTPOMarHiTHUX peJie Hallpyru, CTpyMy, 4acy Ta 4
[TPOMIKHHX.
- OmnpairoBaHHs JIeKIiiiHOro MaTepiany. [ligroToBka 10 mpakTHYHOL
CamocriiiHa pobota pall . 1 N pray. Hi Ao TP ’ 5)
mabopaTopHOi pOOOTH Ta iX BUKOHAHHS.
3 Tema 3 L . .
EJjiekTpoMexaHiyHi eJleMeHTH NPUCTPOIB peJieiiHOro 3aXucTy 2
[IpakTtuna po6oTa [3axXUCT 32 JOMOMOTOO TIOBITPSTHUX BUMHKAYIB. 2
[lepeBipka pene Tury PIIB-58 nns aBromarndnoro
JlabopaTopHa po6oTa |[HOBTOPHOTO BMHUKaHHS JiHIN. [TepeBipka KoMIUIeKTy 3axucty tuiy K3-37. 6
JlocmikeHHs tudepeHIialbHuX pelie 3aXUCTy TpaHc(hopMaTopiB.
. OmnpairoBaHHs JieKIiiiHOro Matepiany. [TigroroBka 10 npakTHYHOL
Camocriiina pobota P N N praiy. L Ao 1P ’ 7
1a0opaTOpHOI pOOOTH Ta IX BUKOHAHHS.
4 Tema 4 3axuct Mepex Hanpyromw a0 1kB 2




[Ipaktuyna pobota . .
MakcuMaJIbHHI CTPYMOBHI 3aXHCT. 2
. OmnparroBaHHs JeKUiiHOTO Martepiany. IliaroroBka 1o npakTuyHoi poOoTH Ta ii
CamocrTiiiHa poboTa  |gyronanmg. 5
Tema 5 CtpyMoBHii 3aXuCT JIiHil eJleKTponepenay B Mepekax Hanpyrow Buime 1kB| 2
[TpakTuna podora o ) )
CtpymoBa Bifciuka. CTpyMOBI 3aXHUCTH TpaHC(HOPMATOPIB. 4
CamocrtiitHa poboTta |OmpatroBaHHs JIeKIiitHOro Matepiany. [ligroToBka 10 KOHTPOIBHOI pOOOTH. 8

3micTroBa yactuHa 2. Buam 3aXuCTy eJIeKTPHYHUX Mepe:xK. ByoBa Ta mpuHuun aii npucTpoiB pesieiiHOro 3aXucTy

Cnoco0u BUKOHAHHSI, OCHOBHi OPraHM, PO3paxyHOK MapaMeTpiB NPUCTPOIB
ABTOMATHKH

Tema 6 2

[Ipaktnyna pobota |Bubip TpancdopmaTopiB CTpyMy i HAPYTH ISl CHCTEM PENICHHOTO 3aXHCTY. 2

JlocIipKeHHS 3aXUCTy CHHXPOHHOTO IeHepaTopa BiJl 3aMUKaHHSI OOMOTKH
Jlaboparopna pobota |cTaropa Ha 3emiro. Judepeniianpauii 3axuct Tpancopmatopa Ha pene PT-40. 6
[lonepeunuii qudepeHiaabHui 3aXUCT JIiHIN.

OmnparroBaHHs JeKIiitHOro Marepiainy. IliiroroBka 10 MpakTUYHOI,

Camocriiina po6ota N N 4
mabopaTopHOi POOOTH Ta iX BUKOHAHHS.
Tema 7 CTpyMoOBi HanpaBJjieHi 3aXHCTH 2
[IpakTruna pobota ) 5 ) L
Po3paxyHOK mapaMeTpiB peaeHHOTO 3aXUCTY MOBITPSIHUX JiHINA Hanpyroro 10 kB. 2
- OmnpamroBaHHs JICKITiiTHOTO MaTepiany. [liqroToBka g0 mpakTHdHOi poOOTH Ta 1l
CawmocriitHa poboTa p pray. Hi Ao TP p 5)

BHUKOHAHHS.

Tema 8 JIMcTanniiHuii 3axmcT 2 2




Camocriiina po0oTa

OmnpalroBaHHs JEKIIHHOro Marepiainy.

9 Tema 9 /IudepeHiliHUI CTPYMOBHI 3aXHCT
nepeHIiaIbHui ¢ OBWI 3aXHCT TpaHCPopmaTopiB Ha 6a3i pene cepii PHT.
[pakTuyna poboTa /ludep i T CTPYM TpascGop P p p
LidppoBi npucTpoi 3axucry.
[lepeBipka koMIuiekTy 3axucty Tuny K3-12. 3axucTt Hyap0BOT OCIIIJOBHOCTI
JlaboparopHa pobota .
KaOeabHUX JiHIHM 6-35 kB.
- OmnpamroBaHHs JICKIiiHOTO MaTepiany. [TiqroToBka 10 mpakTHIHOT
CamocrtiiiHa poboTa P N n N praiy. A Ao 1P ’
1abopaTopHOi POOOTH Ta IX BUKOHAHHS.
3axucT Mepex BiJ 3aMHKaHb HA 3eMJII0 B MepeKax 3 i30J1b0BaHOI0
10 Tema 10 .
HelTpaJIIo
[IpakTuna pob6ota

ABTOMaTHYHE YaCTOTHE Pa3BaHTAKCHHSA CHCPreTUIHNUX CUCTCM.

CamocrtiitHa pobota

OmnpauroBaHHs JIeKIiiiHoro Matepiany. [ligrotoBka 10 KOHTPOJIBEHOI pOOOTH.




10. ®opmu i MeTOAM HABYAHHSA

Jlexkuist

[Tig yac JeKIiHUX 3aHATh BUKIATAETHCS OCHOBHUH MaTepian nuciuiutinn « OCHOBH PEJICHHOTO 3aXHCTY.
BuKOpHUCTOBYIOTHCS CIIOBECHI METO/IM HAaBUAHHS: MOSICHEHHS (1H(pOpMaIlifHO-ITOB1IOMJIIOBAJIBHE, IHCTPYKTHBHE-
NpPaKTUYHE, MOSCHIOBAIBHO-CIIOHYKAJIbHE, CUCTEMa 300pakaibHO-BUpaKaIbHUX 3ac00iB). [IpoBoasTECS sekii 3a
dbopmMamu: BCTyITHA, TEMaTUYHA, OTJISA0BA, MMiICyMKOBA. [IpOBEICHHS JICKIIIHUX 3aHATh BKJIIOYAE: BUKIIAICHHS
TEOPETUYHOTO MaTepially, OTJISA0BI JICKIIi 3 BAKOPUCTAaHHSIM HAOYHOTO MaTepiary, OMOPHOT0 KOHCIIEKTY. PiBeHb
3aCBOEHHSI MaTepiajy CTYJICHT KOHTPOJIFOE CAMOCTIMHO MUISXOM BiJIOBIJCH Ha 3alMTaHHS JUJIs CAMOIIEPEBIPKH.

IIpakTuyni /CeminapcbKi

Ha mpakTudHHX 3aHATTAX PO3B’SI3YIOThCS MPAKTUYHI 3a/1adi 3 Teopii penelHoro 3axucrty. PiBeHb 3acBO€HHS
Matepiaay KOHTPOJIOEThCSI HAMMCAHHSIM CaMOCTIMHHUX POOIT.

JladopaTopni

JlaGopaTopHi poOOTH BUKOHYIOTHCS B JJabopaTopii €eHepreTUKY Ha CTAaHAAPTHUX YCTAHOBKAX Ta HECTAHIAPTHUX
HPUCTPOSIX, sIKI CTBOPEHHI B JJabopaTopii 3 BUKOPUCTAHHIM BUMIpIOBaJIbHUX NpuitaiB. Takox 1abopaTopHi poboTH
MOXYTh BHKOHYBaTHCh Ha EOM 3 Bukopucranusm mporpamu Electronic Workbench. ITix yac BukoHanHs
1ab0opaTOpHHUX POOIT MEPEBIPSIFOTHCS TEOPETUYHI 3aKOHOMIPHOCTI, III0 HABOJISATHCS B JICKIIHHOMY MaTepiali.
3100yBadi BUIIOi OCBITH BUKOHYIOTh JIOCIIKEHHSI CAMOCTIHHO ITiJ1 KEPIBHUIITBOM BHKJIaJlaya Ta 3aB1Iyl0YOr0
n1abopaTopi€ro, JOTPUMYIOUYHCH IPAaBUIJI OE3MEKH il 4ac poOOTH B 1abopaTopii.

Camocriiina po6ora

Jliis caMOCTIMHOTO OnpaIfoBaHHsI JEKIIIHHOTO MaTepialy 3400yBadi BUIIOi OCBITH BUKOPUCTOBYIOTh, KPIM
MipYyYHUKIB, HABUAJIBHO — METOAMYHY JIITepaTypy, CTBOpeHy Ha kadenpi. Haibinbir o6aapoBaHUM CTyIeHTaM
MIPONOHYIOTHCS 1HAUBIAYalbHI TEMHU JJI JOCTIIKEHb B CTYJEHTCHKOMY HAYKOBOMY T'YpTKY. J{i1st ObIn
e(eKTUBHOTO 3aCBOEHHS TUCIUILTIHU TIepedaueHa caMocTiiHa poboTa, B SKii 7S MepeBipKU aHATI THYHUX
PO3paxyHKiB BUKOPHUCTOBYETHCS IEPCOHAIBHUN KOMII FOTEP.
3 METOI0 PO3BUTKY HEOOX1IHUX (haxXiBIIO HABUYOK CAMOCTIHHOI poOOTH 1 MPAKTUYHOTO BUKOPUCTAHHS TeOpii
€JIEKTPONOCTAYaHHS [TPU BUPILIEHH] TEXHIYHUX 33/a4, a TAKOX JUJIsl CTUMYJIFOBaHHSI O1IbIII TOTJIMOJIEHOr0 BUBUEHHS
MaTepiany JUCUUIUTIHU IPOrpaMoro Kypey rnependadeHo po3paxyHKoBO — rpadiuny podorty. Tematuka pooir,
METOJIMYHI BKa31BKHU Ta 1HIMBIyabH1 3aBJaHHS BU3HAYAIOTHCS Kadeaporo Ha MiICTaBl 1ICHYIOUMX 1 BIIACHUX
PO3pOOOK.
Tema po3paxyHkoBo-TpadiyHoi podotu: «Po3paxyHok TpaHchopmaropa Ta HOro peseiHOro 3aXucTy».
[Ipu BuKOHaH1 po3paxyHKOBO-TrpadidHOT poOOTH HEOOXIAHO BUKOHATH HACTYIIHI PO3PAXyHKH:
1. Bu3Ha4uuTH KIJIbKICTh BUTKIB IEPBUHHOT 0OMOTKH TpaHc(opmaTopa.
2. Bu3HauuTH KIJIBKICTH BUTKIB KOKHOT 3 BTOPUHHUX 0OMOTOK TpaHcgopmaTopa.
3. Po3paxyBaTu crity CTpyMy B IEpBUHHIM 00MOTIII TpaHchopmaTopa.
4. Po3paxyBaTH JiaMeTp MPOBOAY MEPBUHHOT Ta BTOPMHHOI 0OMOTOK TpaHchopmaropa.
5. CpoeKTyBaTu peJICHHHI 3aXUCT TpaHchopMaTopa BijI MepeBaHTAKEHb.
6. Po3paxyBatu CTpyM CHpallfoBaHHs] CTPYMOBOTO pelle.




11. CucTrema KOHTPOJIIO TA OLiHIOBAHHS

IHoTo4HMi KOHTPOJIb

HapuanpHa nmporpamHa 3 TUCHMILUTIHM Nepedadyae peryyispHe MPOBeIeHHS 000B’ I3KOBUX KOHTPOJIBHUX 3aX0/liB, YCIIIITHE BUKOHAHHS SKHX B BiJBEICHUM
9yac Ma€e JaTh CEMECTPOBY PEHTUHTOBY OLIHKY. MeTOI HOTOYHOTO KOHTPOJIO: YCHUI KOHTPOJb (ONUTYBaHHs, Oeciia, J0MOoBi/Ib, OBIJOMJICHHS TOIIO);
MMCHEMOBHI KOHTPOIb (KOHTpOJIbHA po0O0Ta, TBip, pedepar, BUKIA MaTepialy Ha 3aJaHy TeMy B MUCHMOBIH (hopMi TOII0); KOMOIHOBAaHUN KOHTPOJIb;
MpEe3eHTaIlis] CaMOCTIHHOI POOOTH CTyIEHTa; MPAKTHYHUN KOHTPOJb (IigYac NMPAaKTHYHHX pOOIT, HA MPaKTHKyMaX, Mig4ac yCiXx BHIIB NPAKTHKH);
CTIIOCTEPEKCHHS K METOJ| KOHTPOJIIO;TECTOBHI KOHTPOJIb;, TpaivHUN KOHTPOJIb; MPOTrPaMOBAHUN KOHTPOJIb; JIAOOPATOPHHUN KOHTPOJIb; MPOOIEMHI
CUTYaIlii TOIIO.

Bumoru Ta MeTonu HOMOTOYHOTO KOHTPOIIIO, 1HAMBiAyallbHE ONMUTYBaHHA, (GpOHTANIbHE ONUTYBaHHA, cHiBOecina, 3BiT, pedepar, mpe3eHTalis TOoulO.
OmniHroBaHHSA 3HaHb 3/00yBayiB Ha OCHOBI TMOTOYHOTO KOHTPOJIIO BiOyBa€ThCs: a) COCOOOM MEpPEBIPKH CHUCTEMATHYHOCTI Ta aKTHBHOCTI poOOTH
3100yBaya HaJi BUBUEHHSIM ITPOrpaMHOT0 MaTepially Kypcy IpoTsIrom ceMecTpy; 6) cnocoOoM BUKOHaHHS 3aBJaHb CaMOCTiHHOT poOoTH 3100yBaya.

igcymMmKoBHl KOHTPOJIb 32 3MiCTOBOIO YaCTHHOIO

KonTtpons y HaBuaHHi 3100yBauiB BUIOI OCBITH Nependayvae BUSABICHHS PiBHS cpopMOBAHOCTI MpoeCciiiHuX HABUYOK 1 BMiHb, BU3HAYECHHS TIPABUIIBHOT
oprasizarlii HaB4aJbLHOTO TIPOIIECY, J1arHOCTYBaHHsI TPYAHOIIIB 3aCBOEHHS MaTepiaiy, NIepeBipKy e(heKTHBHOCTI BUKOPUCTAHHS METO 1B 1 IPHIHOMIB
HaB4YaHHS. KOHTPOIB 3A1HCHIOETHCS 3 TOTPUMAHHSIM BUMOT 00’ €KTUBHOCTI, 1HIUBIAYaJIBHOTO MiAX0/1Y, CHCTEMAaTHYHOCTI 1 CHCTEM 0Oci, BceO1uHOT
anpodeciiHoi cIpSIMOBAaHOCTI KOHTPOITIO.
BuKOpHCTOBYIOUM METOAM YCHOI'O Ta MMCbMOBOI'O KOHTPOJIIO, SIK1 CIIPUSIOTH MJBUIICHHIO MOTUBALli MallOyTHIX (haxiBLIB 0 HaBYaIbHO-T13HABAJIbHOL
nispHOCTI. BignoBigHo 1o cnenudiky MiArOTOBKH 3100yBaviB BUIIIOT OCBITH IepeBara HaJaeThCs:

- YCHOMY ONUTYBAHHIO CTYJICHTIB (TIpE3CHTAIlisl, JOTIOBI/Ib);

- MUCbMOBOMY (MOJyJIbHA/CEMECTpOBa KOHTPOJIbHA pOOOTa, TECT Ta 1H.).

HigcymMmKoBHil KOHTPOJIb

DopMOIO MiJICYMKOBOI'O KOHTPOJIIO € ICIUT. 3700yBay BUIIOi OCBITH JIOMYCKA€ETHCS A0 CKIIAJaHHA ICIIUTY, SIKIIO BiH 3aXUCTUB JabopaTopHi poOOTH Ta
pO3paxyHKOBO-TpadiyHy poOOTY 1 HAmKUCaB KOHTPOIBHI pOOOTH 3a 3MICTOBUMH YaCTUHAMH Ha MO3UTUBHI OLIHKU. EK3aMeH cK1aiaeThCs 3 IBOX YACTHH:
TEOPETUYHOI - Y OpMi TECTYBaHHS (TECTyBaHHS Ha MarepoBOMY HOCIT 13 pYYHOIO MIEPEBIPKOI0) 1 MPAKTUYHOI 3 PO3B’s13aHHAM 3a7a4 . OCHOBHI BUMOTH
710 KOHTPOJTIO 3HaHb HaBeeHi y [lonokeHHi nmpo oIiHoBaHHs 3HaHb 3100yBauiB BO XJIAEY. 3aranpHa miJicyMKOBa OI[iHKa 3 HABYAJIbHOT AUCIUTITIHI
CKJIAJIAETHCS 13 CyMU OaJTiB 3a MMOTOYHY YCHIMHICTH (He O1abie 60 6aniB) Ta ek3amen (He 6utbmie 40 6amiB).

Po3noain 0aaiB 3 qUCHUITIHN
( popmMa KOHTPOJIIO — eK3aMeH)

IloTo4yHe OLiHIOBAHHS | KOHTPOJIb 3MICTOBUX YaCTHH (0a/1n) PI'P | IlincymkoBuii | Cyma
3micToBa yacTuna 1 3micToBa yacTuHa 2 TecT
T1 T2 T3 T4 T5 KP1 T6 T7 T8 T9 T10 KP2 (ek3aMeH)
4 4 3 4 5 5 5 3 4 4 4 5 10 40 100




12. lIkaJya oiHIOBAHHSA

Illxana pedTunry QLTSI T Ouninka 3a HaliOHATBHOK IKAJIOK0
XIAEY €KTC 1 1

90-100 A Bigminno

82-89 B
JloOpe

74-81 C 3apaxoBaHoO

64-73 D
3a/10BiJILHO

60-63 E

35-59 FX He3anoBiiibHO

1-34 = He3anoBijibHO (3 000B’I3KOBUM HE 3apaxoBaHo

MOBTOPHUM BHBYEHHSIM Kypcy)

13. PexomeHa0BaHa jJiTepaTypa Ta iHdopmaiiiini pecypcu

OcHoBHa JiTepaTtypa

1. Peneiianii 3axuct 1 aBromaTtuka: Hasu. mociouuk / C. B. ITanuenko, B. C. biauumiox,
B. M. baxenos Ta i1. — XapkiB: YkpAY3T, 2020. Y. 1. 250 c.

2. Ilonpsnyxin B.C. AnapaTtu kepyBaHHS 1 3aXUCTY: Kypc Jekuii. — Memitonons: TAATY, 2019.
190 c.

3. Peneitnmii 3axuct Ta kibepOesneka enepreruunux cucreM. / €.1. Cokon, O.I'. I'pu6, B.M. baxxenos
ta iH. [Tligpyunuk . — Xapkis: ®OII [Tanor A.M., 2019. 390 c.

4. I'pebuenko M.B. Penelinnii 3aXuCT 1 aBTOMaTHKa PO3MOIIILHUX SICKTPUYHUX Mepexk. HapuanbHMiA
nocionuk. — Kuis: LIIT «KKOMITPMHT», 2017. 185 c.

JlonaTtkoBa

1. Aanynscrkuii O.C., Imutpenko O.0. Peneitnuii 3axuct. [{udposi npuctpoi peneiHoro
3aXUCTY, aBTOMATUKH Ta yIpaBiIiHHS enekrpoeHepretndHux cuctem. — K.: HTYY «KIIy,
2016. 102 c.

2. Kgitka C.O. CuoBi eneKTpoHHI NPUCTPOI B cucTeMax KepyBaHHs. [ligpyunuk. - MeniTonons:
BIIILL «JIroxey», 2021. 180c.




‘ 3. Kigu6a B.I1. Peneiinmii 3axuct enekrpoeHepreTnyHux cucteM. — JIpBiB: JIbBiBcbka  momitexHika, 2015. 504 c.

Indopmaniiini pecypeu

OcaiTHBO-TIpOdeciiiHa mporpama miaroToBKH 0akaiaBpiB cneriaabHOCT 141 «EnexTpoeHepreTuka, eIeKTpoTeXHIKa
Ta EJICKTPOMEXAHIKA

Hamionaneha 0i0mioTeka Ykpainu iMeHi akanemika B. 1. BepHancekoro: [caiit]. Pexxum moctymy:
http://nbuv.gov.ua

HayxoBa 6i0mioTeka XepCOHCHKOTO JAePKABHOTO arpapHO-eKOHOMIYHOTO YHIBEPCUTETY, M. XEPCOH,
Byn. Crpitencoka, 23. URL: http://ksau.kherson.ua/nnb.html

Kadenpa I'TbBraEI: http://www.ksau.kherson.ua/budgidro/kafedagts.html3

Enepreruka: [caiir]. Pexxum noctymy: http://LEONARDO.ENERGY.ORG/
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