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MporpamMa HaBYaJIbHOI AUCLUNNIHU
1. Onuc HaBYaNbHOI AUCLUUIIHMK, i MeTa, NpeaMeT BUBYAHHS Ta pe3y/ibTaTu HaBYaHHSA

Cunabyc OCBITHBOFO KOMMOHEHTA «I30/ALis eNeKTPoTeEXHIYHOro 06/1agHaHHSA» CKAafeHo BiAMnoBigHO [0
OCBIiTHbOT NporpamMu MNiAroToBKkM 6aKanaBpiB «ENEKTPOTEXHIYHI NPUCTPOI Ta eNeKTPOTEXHOONIYHI KOMMIEKCU »
cneuianbHocTi 141 - ENeKTpoeHepreTuKa, eNeKTPOTEXHIKA Ta e/IeKTpOMEXaHiKa.

MeTolo HaBYa/IbHOT ANCUMINIHM € GOPMYBaHHSA Ta 3aKPIMJIEHHS Y CTYAEHTIB HAaCTYMHUX KoMneTeHTHocTen: OK2-
30aTHICTb BMpIlLYBaTM MpPaKTMYHI 3adadi i3 3a/ly4yeHHsM anapaTy BMLLOI MaTeMaTWKM, 3aranbHoi ¢i3snku Ta
TEOPETMYHOI  eNnekTpoTexHikM; ®K6-3aaTHICTb BMpillyBaTM NPaKTUYHI  3afadi, nos’szaHi 3 npobieMamu
BUPOOHULTBA, Nepefadi Ta po3noAineHHs eIeKTPUYHOT eHeprii.

MpegMeToM BUBYEHHSA AUCLUNAIHK: - i30/14L,i5 Ta i3015LIMHI CUCTEMU BUCOKOBOJIbTHOIO 06/1aflHaHHS, 30KpeMa,
NiHINHI i30A9UiMHI KOHCTPYKL,T, CMNOBI Ta BUMIipIOBaJIbHI TpaHchopMaTopu, NPOXiJHi i3019TOPU Ta BUCOKOBOJIbTHI
BBO/IN, BUCOKOBOJIbTHI Kabeni Ta eNeKTpUYHi MallnHu.

MporpaMHi pe3ynbTaTM HaBYaHHS, HAa GOPMYBaHHA Ta MOKPALLEHHS SAKUX CNPsSIMOBaHA AucuunaiHa: 3H15-
EnektpodisnyHmnx npouecis i sBML, WO BiAOYBalOTbCA B €IeKTpUYHMUX anapaTtax; 3H18-3axoais nigTpuMKM Ta
3MiHU pPeXUMIB pOBOTU ENEKTPUYHUX MEPEX Ta CUCTEM, BUCOKOBOJIbTHOrO 061aAHAHHA €NEKTPUYHUX CTaHLM Ta
NifCTaHLi, 06’eKTIB aNbTEPHATMBHOI EHEPreTUKM, CUCTEM BIMCKAaBKO3axXMCTy Ta 3aXUCTY Big nepeHanpyr; 3H19-
dakTopiB, WO NPU3BOAATL A0 BMHWUKHEHHS HE3BOPOTHMX MPOLECIB Y BMCOKOBOJLTHIN i301Lii eNeKTpUYHMX
MepeX Ta CUCTeM, 061afiHaHHS eNIeKTPUYHKUX CTaHLM Ta NiAcTaHuUili, 06'eKTiB afibTEPHATUBHOI eHepreTuku; YM7-
KoMb6iHyBaTM MeTOAM €EMMIPUYHOrOo i TEOPETUYHOro AOCAIIKEHHS AN MNOLWYKY LWSXiB 3MEHLWEHHS BTpaT
€/1IeKTPUYHOI eHeprii Npu ii BUPOOHULTBI, TPAHCMOPTYBaHHI, PO3NOLiNEHHI Ta BUKOPUCTaHHI; YM8-BuHaxoautm
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HOBI LUNSIXM BMPILLEHHSA NPO6AEMM EKOHOMIYHOIO NEPETBOPEHHS, PO3NOAiNEHHS, Nepeaayi Ta BUKOPUCTAHHSA
€/1eKTPUYHOI eHeprii.

2. [pepeKBi3uTU Ta NOCTPEKBI3UTU AUCUMIIIHU (MicLie B CTPYKTYPHO-/IOTIYHIl cXeMi HaBYaHHS 3a
BiANOBiAHOIO OCBITHLOIO NPOrPaMoio)
[ns ycnilHOro 3aCBOEHHS ANCUMMNAIHU CTYEHT NOBUHEH BOJIOATM OCBITHIMW KOMMNOHEHTaMU "TexHika
BUCOKMX Hanpyr", «EnekTpuMyHa YacTMHa CTaHLiM Ta NiacTaHLUin», « TeopeTUYHi OCHOBU €NEKTPOTEXHIKU ».

3. 3MicT HaBYa/IbHOI AUCLUNAIHU

Po3ain 1. NMpoekTtyBaHHs izonauii JIEMN

Tema 1.1. OcHOBHI eKcnayaTaLivHi BNJAWMBK Ha i30J15Li10 BUCOKOBOJILTHOIO e/1eKTpoobaagHaHHS
Ta MeToAM NPOeKTyBaHH4 isonau,ii JIEM.

3micr: Pobo4va Hanpyra. BHyTpilWHI nepeHanpy»keHHs. [po30Bi nepeHanpy>KeHHs. MexaHiuHi,
TensoBi, aTMocPepHi BNIMBMU.

Tema 1.2. I3on4uis nositpsHmx JIET. .

KopoTka xapaktepucTtuka JIEM. MpoB.ia, onopu, OCHOBHI 301511 Hi NPOMIXKKU. B1bip
i30M15LIMHUX MPOMIXKKIB Ha ornopax. Bubip i30/15LiMHMX MPOMIXKKIB MiXK ornopamu.

3micr: JliHifHI i3onsaTopu. OCHOBHI €N1EKTPUYHI XapaKTEPUCTUKKN. YMOBU BUNPOBYBaHb. TUnn
NiHINHKMX i30/19TOPIB. YMOBM NPOEKTYBaHHA. MapKyBaHHS i3014TopiB. JliHiMHI LWUTMPLOBI i3019TOpM.
OcHoBM po3paxyHKy. lipasHamM nigsicHMX i3ongTopis.

Bunbip KifIbKOCTi i30/19TOPIiB 32 YMOBOI €1eKTPUYHUX BMNJIUBIB. Bunbip KinbKocTi isonsaTopiB 3a
HOPMAaTUBHO-TEXHIYHOK [OKYMEHTALLEL.

Po3nogpin Hanpyru no ripasHAaj isonsatopis. JlabopaTopHi A0CAiAXKEHHSA PO3MoAiny Hanpyru
no ripnsHAj i3onaTopiB. 3ac06M NOKpaLLaHHS PO3MNOAiAY Hanpyru.

Po3ain 2. [MpoeKTyBaHHS 30BHILLIHIAOI i30AALLi NiACTaHLLi A BUCOKOI HaMpyru.

Tema 2.1. Tunun izonsATopiB Ta XapaKTepHi i3015LiAHI MPOMIXKKN.

3MicT: TUNM ONOPHUX i3015TOPIB i IX NO3HAYEHHS. ONOPHO-CTEPXKHBOBUIA | ONOPHO-LLTUPLOBUIA
isonsaTopu. OnopHi isonsTopu TMNY "Nycrotinnin” i "MynbTMKoH". MeToanKa BU60PY OMOPHUX
isonaropis.

MoBITPAHI NPOMIXKKU, XapaKTepHi AN18 NiAcTaHLil 3 BiAKPUTUM pO3noiibynuM NPUCTPOEM. B1bip
i30T pO3NOAi/IbYOro NPUCTPOIO MiACTaHLIi.

Tema 2.2. O61aHaHHSA 3 ra30BOI0 i30/15LLiEHO.

3MicT: I301ALiMHI  KOHCTPYKLIT 3 rasoBoto i3onsuiero. epeBaru i Hefoniku. KOHCTpyKL,is
OCHOBHWX €/1eMEHTIB.

KOHCTpYKL,ii LLMHONPOBOA,B i i30/15LiIMHNX pO3NipoK. MeToauKa BU60oPY i301AL,iMHMX pO3MNipoK.

Po3gin 3. MpoekTyBaHHA i30A4LiT NpoXiAHWUX i30/19TOPIB Ta BBOA,iB BUCOKOI HAaNpyru

Tema 3.1. MpoxigHi isondaropw. .

3mict: Knacudikauis npoxiaHux i3onatopis. Po3paxyHOK giaMeTpa CTEP)KHSA i JOBXUH MaCASAHUX i
NOBITPAHUX KiHUiB $dapdopoBUX MOKPULLOK. [MPOeKTyBaHHS Ta PO3PaxyHOK BHYTPILIHbOI i3onaujii ans
BMNaaKy dapdopoBoro izonsTopa 3 NOBITPSIHOK NOPOXKHMHOM. [MepeBipKa po3paxyHKiB.

Po3paxyHOK BHYTPILLHbOI i3019Ui A5 BUNAAKY CYLIIbHOIO AieneKkTpuka. lMepeBipka po3paxyHKiB.

Tema 3.2. BUCOKOBONBLTHI BBOAN.

3Mict: Knacudikalisi  BMCOKOBOJILTHMX BBOAiB. PerynioBaHHA Moss  KOHAEHCAaTOPHUMM
06KnagKaMun. YMOBM po3paxyHKY KOHAEHCATOPHOro BBOAY.

Tunu BBO/AIB KOHAEHCATOPHOIO TUMY- Macsiobap'epHi, nanepoBo-6aKeiToBi, NanepoBo -MacsHi.
KOHCTPYKLLi i OCHOBHI XapaKTEPUCTUKKU Ta BUMOTU [0 BUOOPY HanpyXeHocTen. BUMorn go enekTpuyHoi
MiLHOCTI i30/14Uji pi3HMX TMNiB BBOAIB. TennoBi po3paxyHKM i3onsuii BBoAiB. Po3paxyHkn dapdpopoBoi
NOKpPULLKM BBOAY. MeToaM NPoeKTyBaHHSI BUCOKOBOJIbTHUX BBO/IB.

Po3gin 4. MMpoekTyBaHH4 i3onALil eNeKTPUYHUX Kabenis
Tema 4.1. Tunu Ta KOHCTPYKLT Kabenis
3MicT: CunoBi Kabeni  BUCOKOI  Hampyru - ictopisi po3BuUTKY i3onsuii. Kabeni 3 naneposoto




i30/14Li€l0 | B'A3KMM MpOCcoYeHHsIM A0 35 KB. FepMeTuMYHi 06010HKM i i30n4UiMHI MaTepiani. Po3nogain
nonie B kKabensx tmny Cb.

Ka6eni Tmnis OCB. KoHcTpykKLis. MNepeBary i HeAoNiKKU. YTBOPEHHS NOPOXKHUH i ra30BUX BKIHOYEHD
B i30J14Li 3 B*13KMM NPOCOYEHHSAM. BUHMKHEHHSs YP. MacnoHanoBHeHi kabei. F[a30HanoBHeHi kabeni.

Tema 4.2. Po3paxyHKu i3onsL,ii KabeniB Ta NPOEKTYBaHHSA X KOHCTPYKLLiT.

3MicT: ENeKkTpuUHUIN po3paxyHoK Kabesnto. Mpuknag, po3paxyHKy. FpagytoBaHHs isonauii kabento.
Mpuknag po3paxyHKy. TensoBuin po3paxyHoOK Kabento no 35kB. Ocob6aMBOCTI TEMIOBOrO PO3PaxyHKY
Kabenis BuLLe 110KB i po3paxyHOK BUTpaT B 060/IOHKAX.

KabenbHi MydTM. Tunu i nNpusHayeHHs. PO3paxyHOK KOHYCHOro €eKpaHa KabesbHOoi MydTw.
Po3paxyHok i30s4uii KiHUeBOi KabesbHOI MypTU KOHZeHcaTopHoro Tuny. Kabeni nocTiiHOro crpymy.
IMNynbCHI Kabeni.

Po3gain 5. MpoeKTyBaHHA i3oaauji TpaHcdopmMaTopiB

Tema 5.1. KoHcTpyKLUis i3onauii cunoBux TpaHcpopmaTopiBs.

3micr: Knacudikauis isonauii cunoBumx TpaHcdopmaTopiB. BHYTPilLHA | 30BHIiLLHS i30aUis. FonoBHa
i N0310BXH#A i30naUis. [30n5uis TpaHchopmaTopiB 6-35 KB.

KOHCTpyKList 06MOTOK. 13055 TpaHchopmaTopiB 110 KB i BuLLLe. TEXHOMOTiSi BUTOTOBAEHHS
isonaui.

Tema 5.2. EnektpuyHa MilHicTb i3oasLii TpaHchopMaTopis Ta GaKTopu ii BU3HaAYaAOUI.

3MicT: KopoTKo4yacHa eneKkTpmuyHa MilHICTb i3oaALii TpaHchopMaTopiB - eIEKTPUYHA MiLHICTb
No3/0BXKHbOI Ta FOJI0BHOI i30A5Lii. TpuBana efleKTpMUYHa MilHICTb MacsiobapepHOi i3oasLii.

lpagieHTU B NOB3A0BXHil i3on4uii TpaHcpopMmaTopis. MNMepexigHi npouecr B 06MOTKax.

MNMoyaTKoBe pO3MnoAiNeHHs Hanpyry y340BX 0OMOTKM TpaHcpopMaTopy Npu iMMnyJIbCHOMY BrJIMBI
Hanpyrn. MakcMMasbHi Hanpyru y3goB)X 0OMOTKM TpaHchopMaTopa npu iMMnyJIbCHOMY BMJIUBI.

IMAynbCcHUI 06Mip TpaHchopMaTopiB. MO340BXKHS i30/14L,i8 0OMOTOK ii pO3paxyHOK Ta cnocobm
3axMCcTy. MeToamn NPoeKTyBaHHS NMOB340BXHbOI 305U,

Tema 5.3. [30a1Li8 TpaHchopMaTOpiB CTPYMY BUCOKOI HaMpyru.

3Mict: Knacudikau,is isonsuii TpaHcdopmMaTopiB CTPYMY BUCOKOT Hanpyrn Ta it KOHCTPYKTUBHI
BMKOHaHHSI.

TpaHchopmaTtopu naHkosoro Tmny (TOH). PospaxyHok isonauii TpaHcpopmaTopy CTpyMmy.
Po3paxyHoK nanepoBo-Mac/iaHoi i3onsL;ii. Po3paxyHOK HanpyrM Mac/IiHOro K/IMHa Ta NMPOeKTYBaHHS
isonaui.

TpaHchopMaTopm CTPYMY 3 i30J1ALLIEH0 KOHAEHCATOPHOrO TUMY. Buau i3onsuii: Ha NepBUHHIN
o6MorTLi (U-o6pa3Ha ) abo Ha NOBTOPHIi (pMMoBMAHA). Po3paxyHoK i3onsuii TpaHchopMaTopis cTpyMy
U-o6pa3Hoi popMun. Po3paxyHOK Ta NPOEKTYBaHHS reOMeTpii KOHYCHOI 06KTaAMHKN B TpaHCcPopMaTopax
CTpyMy.

Tema 5.4. [30a1uig TpaHchopMaToOpiB HaNpyru.

3Mict: Knacuodikais isonsuii TpaHchopMaTopiB Hanpyru B 3a/1IEXHOCTI Bif, KNaciB Hanpyru.
KOHCTPYKLisA Ta NpoeKTyBaHHS i3onsLii TpaHcdopmaTopis 110 KB.

Po3pgin 6. MpoeKTyBaHHA i30A4LiT e1eKTPUYHUX MaLLUUH

Tema 6.1. 13015151 ENEKTPUYHNX MALLUUH.

3mMmict: Knacuoikauis BMJ/INBIB Ha i30151LLi10 €NeKTPUYHUX MalUMH. Knacudikauis izonsu,ii
eNeKTPUYHUX MaLLMH Mo HarpiBocTinMKocTi. Knacudikauis isonauii. KoHCTpyKuis isoaauii EM.

TpuBana esleKTpMUYHa MilHicTb i305L,ii EM. CtapiHHS i3onauii EM i dakTopy BN/IMBY Ha CTapiHHS.

4. HaByanbHi MaTepianu Ta pecypcm

OcHoBHi iHpopmauitiHi pecypcu:
1.TexHika i enekTpodizMka BMCOKMX Hanpyr: Haedy. nocibHuk / 3a pen. B.O.Bpke3uubkoro
B.M.MuwuxainoBa. - Xapkis: HTY ,XMI” - TopHago, 2005. - 930 c.

2.MpuiManbHi Ta ekcnayaTauiliHi BUNpobyBaHHS eNeKTPOyCTaTKyBaHHs: HaB4y.nocibHMK / Yknaga.:
B.5.Abpamos, B.O.bpxke3unupbknit, O.P.MpoueHko, nig peq. bpxxesunybkoro B.O. -K.:HTYY «Kl», 2015. - 235 c.
3.130/15Li51 enekTpoTexHiYHoro o6aaHaHHs. Kypc nekui [EnekTpoHHMIA pecypc] : HaBu. noci6. ans crya.

Ta

cneuianbHocTi 141 «EnekTpoeHepreTuka, eNeKTPOoTEXHIKA Ta efleKTpoMexaHika», OCBiTHbO-NPodeCinHMX Nporpam
«ENeKTpoTexHiYHi NpUCTpOi Ta enekTpoTexHosoridyHi komnnaekcu» / KIl iMm. Irops Cikopcbkoro ; yknaa. O. P.



MpoueHKo. - ENeKTpoHHi TekcToBi gaHi (1 dain: 3,96 M6ait). - Kuis : KNI iM. Irops Cikopcbkoro, 2022. - 133 c. -
https://ela.kpi.ua/handle/123456789/47801
4. 130/15Li8 eNneKTPOTeXHIYHOro 06nafHaHHA: JlabopaToOpHUIM MpPaKTUKYM [ENEKTPOHHUIA pecypc]: HaBu.

nocié. ansa crya. cneujanbHocTi 141 «EnekTpoeHepreTuka, enekTpoTeXHiKa Ta eNeKTpOMexaHika», OCBITHbO-
npoodecinHnx nporpaM «ENEKTPOTEXHIYHI NPUCTPOi Ta eNeKTPoTeXHONOriYHi Komnnekcu» / KMl im. Irops
CikopcbKoro; yknag,.: B. M. Kostopa, O. P. MpougeHKo, Cokonoecbkuit C.A. - ENeKTpoHHi TekcToBi aaHi (1 dainn: 4,4
M6aiT). - Kuis: KMl iM. Irops CikopcbKoro, 2022. - 97 c. - https://ela.kpi.ua/handle/123456789/47803

Joaamkosi iHdopmaditiHi pecypcu:
1. COY-H EE 20.302:2007 HopMu BUNpobyBaHHA eNeKTpoobaagHaHHS.
2. TK[ 34.43.101-97 MpuinMaHHs, 3aCTOCYBaHHS Ta eKCnyaTaLisi TpaHchOpMaToOpHUX Maces. MeToanyHi
BKasiBku., HOIEHepretnku, Kuis, 1998. (HopmMatusHMi1 OKYMeHT MiHicTepcTBa nasinBa Ta eHepretuku YKpaitm).
3. HopMu BUNpobyBaHHS enektpoobnagHaHHs. BAT «KuiBobneHepro». Kuis 2002.
4. TexHiKa BUCOKUX Hanpyr. PO3paxyHOK i KOHCTPYIOBaHHA eNneKTpuYHOI isonsuii: HaB4.nocioHuk / A.I.TypiH ,
B.B.PypakoB. - X.:Bua-so «Migpy4yHuk HTY «XMi», 2014. - 192 c.



HaB4asibHUIA KOHTEHT
5. MeToauKa onaHyBaHHSA HaBYabHOI AUCLMNAIHKU (OCBITHBOrO KOMMOHEHTA)

JlekuitiHi 3aHamms

Ha3sa memu nekuii ma nepesiik o0CHOBHUX MUMAHb

Po3gin 1. MNpoekTtyBaHHA isonauii JIEN

Tema 1.1. OCHOBHI eKcrnlyaTauivHi BMJIMBU Ha 301510 BUCOKOBOJIbTHOIO €/1eKTPO06AaAHaHHS.

NekKuia 1. Po6o4ya Hanpyra. BHyTpillHi nepeHanpy»eHHs. [po30Bi nepeHanpy»XeHHs. MexaHiuHi,
TensoBi, aTMochepHi BMIMBMU.

Tema 1.2. I3on4uis noitpsiHux JIET. .

Nekuisa 2. KopoTtka xapaktepuctuka JIEI. MNpoBig, onopu, OCHOBHI 301511 Hi NPOMIXKKU. Bubip
i30715LIMHMX MPOMIXKKIB Ha ornopax. Bubip i30/14LiMHMX MPOMIXKIB MiXK onopamu.

Nekuia 3. NNiHiNHI i3onaTopn. OCHOBHI ENEKTPUYHI XapaKTEPUCTUKN. YMOBU BUNPobyBaHb. TUNu
NiHINHKUX i3014TOpPIB. YMOBM MPOEKTYBaHHA. MapKyBaHHS i3oa5TopiB. JliHiIMHI LULTUPbLOBI i30NTOPW.
OcHoBM po3paxyHKy. FipasgHam nigBicHMX isonatopis.

Nekuisa 4. BUbip KifIbKOCTI i301TOPiB 32 YMOBO €1EKTPUYHUX BMJINBIB. Bubip KinbkocTi
i30n15TOpPIB 32 HOPMATUBHO-TEXHIYHOIO AOKYMEHTALi€. Po3nofin Hanpyr1 no ripasHai isonstopis.
3acobu NoKpaLlaHHA po3noainy Hanpyru.

Po3ain 2. MpoeKTyBaHHSA 30BHILLHbOI i30MALT NigCTaHLUiA BUCOKOT Hanpyru.

Tema 2.1. Tunu i3oNATOPIB Ta XapaKTEPHI i305LIMHI NPOMIXKKM.

JNeKuig 5. TNy onopHMX i30aaTOPIB i iX MapKyBaHHS. ONOPHO-CTEPXKHBOBUI | ONOPHO-LUTUPLOBUI
isonaropu. OnopHi isonsatopu Tmny "nycrotiamin' i "MynbTuKoH". MeToamka BU60PY ONOPHUX
izonaropis. [MOBITPSHI NPOMIXKKK, XapaKTepHi AN NiACTaHLi 3 BIiAKPUTUM PO3NOLiNLYNM MPUCTPOEM.
Bubip i3on1Ljii po3noinb4oro NpUCTPoro nigcTaHL;i.

Tema 2.2. O61aHaHHSA 3 Fa30BOI0 i30JIALLiEIO.

NekKuiga 6. 130n5LiMHi KOHCTPYKLIT 3 ra30Bolto i30AsLi€to. MNepeBaru i HefoNiIKM. KOHCTPYKLiSi OCHOBHUX
eNleMeHTiB. KOHCTPYKL,iT LLMHOMPOBOAIB i i30715LiMHMX pO3MipoK. MeToauKa BUBOPY i3015LLIMHMX
pO3nipoK.

Pospain 3. MpoeKTyBaHHA i3oaaLii NpoxigHUX isonsaTopie Ta BBOAIB BUCOKOT HaNpyru

Tema 3.1. MpoxigHi izonatopu. .

Nekuia 7. Knacuoikauis npoxigHux isonstopie. Po3paxyHoOK giamMeTpa CTEPKHS i LOBXMH MaC/SHUX i
NOBITPAHUX KiHLiB papPopoBUX NOKPULLOK. PO3paxyHOK BHYTPILLUHbLOI i30AALIT A8 BUNAAKY
dapdopoBoro izonsTopa 3 NOBITPSHO NMOPOXKHMHOK. PO3paxyHOK BHYTPILLHbOT i30A5LIT 415 BUNAAKY
cyuinbHOro gienekTpuka. Nepesipka po3paxyHKiB.

Tema 3.2. BUCOKOBO/ILTHI BBOAW.

Nekuis 8. Knacuoikauis BUCOKOBONLTHMX BBOAIB. TUNW BBOAIB KOHAEHCAaTOPHOIO TUMY - Macnobap'epHi,
nanepoBo-6aKeNiToBi, NnanepoBo-Mac/sHi. KOHCTPYKL,ii i OCHOBHI XapaKTepUCTUKM Ta BUMOTU A0 BUGOpy
PeryntoBaHHs Noss KOHAEHCATOPHMMM OBKaAKaMU. PO3paxyHOK KOHAEHCAaTOPHOIO BBOAY 32 YMOBOKO
Er=const. PO3paxyHOK KOHAEHCAaTOPHOro BBOAY 3a YMOBOK Ea=const.

Po3pin 4. MpoeKTyBaHHS i30A4LiT eNeKTpUYHUX Kabenis

Tema 4.1. Tvnu Ta KOHCTPYKL,ii Kabenis

Nekuia 9. Kabeni 3 nanepoBoto i30/15L,i€l0 | B I13KMM NMpocodYeHHAM A0 35 KB. lepMeTryHi 060/10HKM i
isonsuinHi MaTepiani. Posnogin  noniB B Kabensax Tuny Cb. Kabeni tmnis OCB. KoHcTpyKuis. MNepeBaru
i HeloNiKU. YTBOPEHHS MOPOXKHMH i ra30BUX BKOYEHDb B i30/15LT 3 B A3KMM MPOCOYEHHAM. BUHUKHEHHS
YP. MacnoHanoBHeHi Kabeni. Fa3oHanoBHeHi kKabeni.

Tema 4.2. Po3paxyHKu i3015Lii Kabenis Ta NPOEKTYBaHHS iX KOHCTPYKLiT.

NekKujis 10. EneKTpuYHUIA po3paxyHOK Kabento. Mpuknaa po3paxyHKy. [paaytoBaHHs i3onsii kabento.
Mpuknag, po3paxyHKy. TensoBuin po3paxyHoK Kabento g0 35kB. Ocob1MBOCTI TEMIOBOro pO3paxyHKyY
Kabenis BuLle 110KB i po3paxyHOK BUTPAT B 06OJIOHKaX.

Nekuia 11. KabenbHi MydT. TUnu i npusHaveHHs. Po3paxyHOK KOHYCHOro ekpaHa KabesibHoi MydTH.
Po3paxyHoK i3o0s14u;i KiHLeBOi KabesibHOi MydTU KOHAEeHCAaTOPHOro Tuny. Kabeni nocTitHoro ctpymy.
IMnyibcHI Kabeni.

Po3ain 5. MpoektyBaHHA i3oasuii TpaHcdopmMaTtopis

TeMma 5.1. KOHCTpYKL,is i3on8Lii cunoBux TpaHcpopMaTopiB.

NekKuis 12. KnacudikaLis i3onsuii cunoBmx TpaHchopMaTopis. BHYTpILLHS | 30BHiWHSA 30145, [0/10BHA i




No3A0BXHS i30/15iis1. [30nsUis TpaHcdopmaTopiB 6-35 KB. I3o0Lis TpaHcdopmaTopiB 110 KB i BuLIEe.
TexHOo10risl BATOTOBJIEHHS i30/14Lji.

Tema 5.2. EnekTpuyHa MilHicTb i3onauji TpaHchopmaTopieTa hakTopu i BU3HaYaoui.

JNeKuisa 13. KopoTKo4vacHa eNlekTpuYHa MilHICTb i30/15Lii TpaHcdhopMaTopiB- e/IEKTPUYHA MILHICTb
NO3/40BXXHbOI Ta FO/IOBHOI i30/14Lii. TpMBasa eNeKTpuYHa MiLHiICTb Mac/iobapePHOI i30sLji.

Nekuis 14. 'pagieHTM B NOB3[,0BXHIN i3015Lii TpaHCcPopMaTopiB. MNepexifHi npouec B 06MOTKaXx.
Mo4yaTKoBe PO3MOoiNeHHS HaNPYrn y340BX 06MOTKM TpaHchopMaTopy NpU iMMy/IbCHOMY BIIMBI HAaNpyru.
MakcuMasbHi Hanpyru y340BX 0OMOTKM TpaHchopMaTopa Npu iMNybCHOMY BIJIMBI.

Tema 5.3. 30155t TpaHChOpPMATOPIB CTPYMY BUCOKOI Hanpyru.

Nekuia 15. Knacmdikauis isonsuii TpaHcdopMaTopiB CTPYMy BUCOKOI HANpPYrn Ta il KOHCTPYKTUBHI BUKOHAHHSI.
TpaHchopMaTopu naHkosoro Tuny (TOH). PospaxyHoK isonsuji TpaHchopmaTopy CTpyMy. Po3paxyHoK
nanepoBO-Mac/IsSHOI i30/15Lii. PO3paxyHOK Hanpyri MacasHOro KavHa. TpaHcdopMaTopu CTpyMy 3 i3015LIEL
KOHAEHCcaTopHOro Tuny. Buau isonsuii: Ha nepBuUHHI 06MoTLi (U-06pa3Ha ) abo Ha NOBTOPHIi
(prMonoaibHa). PospaxyHok izonsuii TpaHcpopMaTopis cTpyMy U-noaibHoi popmin. PospaxyHoK reoMeTpii
KOHYCHOI 06K/1TaAUHKN B TpaHChopMaTopax CTPYMY.

Tema 5.4. [3015uis TpaHchOpMaTOPIB HaNpyru.

Nekuia 16. Knacuoikais izonauii TpaHchopMaTopiB HaNpyrv B 3a1eXHOCTI Bif, KnaciB Hanpyrn. KOHCTpyKL,is
isonauii rpaHcdopmatopis 110 KB.

Po3pin 6. MpoeKTyBaHHA i3onAaL,ii eNeKTPUYHNX MaLLUH

Tema 6.1. [3015Li5i ENEKTPUUHUX MALLIUH.

NeKuiis 17. KoHCTPYKLUis i30n5Lii eneKTpUYHUX MaLlunH. Knacudikauisi BNAKBIB HAi30N5LiH0 eNEKTPUHHUX
MalLMH.

Nekujis 18. Knacudikau,is izonsuii eneKTpMYHMUX MaLLIMH MO HarpiBOCTIMKOCTI. KOpoTKoYacHa eneKkTpuyHa
MilHICTb i30n4aui EM. TpuBana enektpmyHa MilHicTb i3onauii EM. CtapiHHs i3onsuii EMi ¢akTtopm BnamBy Ha
CTapiHHA.

JlabopamopHi 3aHsmms

" P
:/ll__l Ha3Ba nabopatopHoi po6oTtu Klnb:g;'b“ayp"
1 BcTynHe 3aHATTA 2
2 BiMiptoBaHHSA XxapaKTepPUCTUK Pi3HUX TUMIB i30A5LiMHOro Nanepy gas 4
KOHZ.eHcaTopiB.
3 JocnigKeHHs 3aKOHIB PO3MnoAisy Hanpyru B340BX FipAsiHAW NiHIMHUX i3015TOpIB. 4
4 LocnigxeHHsa nepeHanpyr B 06MOTKax TpaHCHOpPMaTOpPiB Ta PpO3PaxyHOK ix 4
NOB34,0BXHbOT i3015Ljl.
5 LocniayxeHHs Me:rO,El,iB Ta YCTaTKyBaHHS AN BUSHAYEHHS €NEKTPUHNX 4
XapaKTEPUCTUK PiJKNX AieNeKTPUKIB.

6. CamocrTiiiHa po6oTa cTyaeHTa

Ne3/n Bug camocTiHoi po6oTun

1 MiarotoBKa A0 1abOpaTOPHUX 3aHAThL Ta MPOBEAEHHSA PO3PaXyHKIB 3a NEPBUHHUMMA
JaHUMM, OTPMMAHUMM Ha N1aboPaTOPHUX 3aHATTAX

2 Miprotoeka g0 MKP
MiproToBKa A0 3aikKy

MoAiTMKaTaKOHTPO/Ib

7. TMonitMka HaBYaNbHOI AMCUUMIIHU (OCBITHLOrO KOMMOHEHTA)
CucteMa BUMMOT, SIKi BUKN1a4a4y CTaBUTb Nepej, CTYIEHTOM:

*  MpaBwWna BifBiAyBaHHSA 3aHATb: BianoBiaHO A0 Hakasy 1-273 Big 14.09.2020 p. 3a60pOHEHO OLLiHIOBATH
NPUCYTHiICTb abo BiACYTHICTb 3400yBaya Ha ayAUMTOPHOMY 3aHATTI, B TOMY 4UCAi HapaxoByBaTu
3a0x04yBaJibHi abo wTpadHi 6ann. BignosigHo ao PCO paHoi gucumnniHM 6anmM HapaxoBylTb 3a
BiiNOBIAHI BUAM HABYa/IbHOT aKTUBHOCTI Ha NEKLIMHUX Ta MPaKTUYHMX 3aHATTAX.




*  060B’A3KOBOI YMOBOI [0MYCKY [0 EK3aMEHY €
- BignpautoBaHHS, opOPMAEHHS NPOTOKOY Ta 3aXUCT JTABOPATOPHUX POBIT 3 ANCUMMNIHYK;

* MpaBuWaa MOBEAIHKM Ha 3aHATTAX: CTYAEHT MaE MOX/MBICTb OTPUMYBaTM 6anun 3a BiAMOBIAHI BUAM
HaBYa/bHOI aKTMBHOCTI Ha JeKUiHUX Ta nabopaTopHUX 3aHATTAX, nepeabayeHi PCO  gucumnniHm.
BukopucTaHHs 3acobiB 3B’A3Ky A/ MOWYKY iHbopMaljii Ha ryrn-auMcky BMKIajada, B iHTEPHETI, B
AMCTaHLiMHOMY Kypci Ha nnatdopmi CiKOpCbKUM 34,iMCHIOETLCS 32 YMOBM BKa3iBKM BUKIaAaua;

*  MpaBuAa 3axXUCTy N1abopaTopHUX POBIT: JONYCKAETLCA AK iIHAUBIAYaNbHUIN 3aXUCT NabopaToOpHUX POBIT, Tak
i KoNleKTUBHUI (Y cknaai 6puraam, cknag, siKkoi BU3HaYaloTh Ha NeplioMy 1abopaTopHOMY 3aHATTI). B 060x
BUMNaAKaX OLHIOWTb iHAMBIAYa bHI BiANOBIAi KOXHOro CTyeHTa.

*  MoniTUKa AeAnaliHiB Ta NepecknaaHb:

- HecBO€YaCHWI 3axuct nabopaTopHUX pobIT nependayvatoTb 3MEHLLUEHHS MaKCUMasibHoro 6Gany
3a3Ha4eHoro y PCO 3a BiANOBiAHWI KOHTPOALHWUI 3axif, A0 75 %. MiHiManbHUIM 6an He 3MIHIOETHLCS.

- MepecknafaHHs 3aXMCcTy 1abopaTopHUX pobiT He NepeabayeHo;

*  npaBuW/ja NpU3Ha4YeHHS 3a0X04yBasIbHMX Ta WTpadpHUX Ganis:

- 3a0xodyBasibHi 6aiM He BXOAsATb A0 OCHOBHOI WKanu PCO, a ix cyma He nepesuulye 10% craptoBoi
WKann. 3aoxoyyBasibHi 6Gann HapaxoBYKTb 3a Yy4yacTb Y GaKyNbTETCbKUX Ta YHIBEPCUTETCbKUX
oJliMniafaax, y4acTb Y HayKOBUX KOHGEpPEHLLisX;

*  MoJiTMKa WOA0 akKageMiyHoi gobpouecHocTi: KogeKkc 4ecTi HauioHanbHOro TeXHIYHOro yHiBepcuteTy
YKpaiHn «KWiBCbKMIA NOAITEXHIYHUI iHCTUTYT» https://kpi.ua/files/honorcode.pdf BcTaHoBAOE 3aranbHi
MOpasibHi MPUHUMNK, MpaBuJila €TUYHOI MNOoBeiHKM ocib Ta nepenbayae NONITUKY aKageMidyHoi
[06pPOoYECHOCTI A5 0Ci6, WO NpaLooTh | HABYAOTLCA B YHIBEPCUTETI, SKUMW BOHW MatoTb KEPYyBaTUCL Y
CBOIl AisiNbHOCTI, B TOMY YMC/li NPU BMBYEHHI Ta CKAafaHHi KOHTPOJIbHUX 3aXOAiB 3 AUCLMMNAIHW; NpU
BMKOPUCTaHHI UMPPoBUX 3acobiB 3B'A3Ky 3 BUKIaAayeM (MOGINbHUI 3B’A30K, €/1eKTPOHHa MowTa,
nepenncka Ha ¢opymax Ta Yy col.Mepexkax TOlLo) HeobXigHO AOoTPUMYBATUCh 3arajlbHOMPUNHATUX
€TUYHUX HOPM, 30KpeMa 6yTU BBIYIMBUM Ta 06MeEKYBATU CMiIKYBaHHS pob04YMM YacoM BUKIaava.

8. Buau KOHTPOJIIO Ta PEMTUHIOBA CUCTEMA OLLIHIOBAHHSA pe3ybTaTtiB HaB4aHHA (PCO)

MoTo4HUI KOHTpOAb: MKP, nabopatopHi poboTu.

KaneHpaapHuii KOHTPOJb: NPOBaAUTbCA ABiYi Ha CEMECTP K MOHITOPMHI MOTOYHOrO CTaHy BMKOHAHHSA BUMOT
cunabycy.

CeMecTpOBUii KOHTPOJIb: EK3aMeH

YMOBU A0NYCKY A0 CEMECTPOBOro KOHTPOJIIO: MiHIMa/IbHO NO3MTUBHA OLIiHKA 38 BUKOHaHHS YCiX 1abopaTopHMX
pooiIT.

3ara/ibHa peMTUHIoBa OLLiHKa CTYAeHTa MNicns 3aBepLUEHHS CEMECTPY CKNaAaETbcs 3 6aniB, OTPMMaHMX 3a:
- BignoBigi nig 4yac npoBeeHHs eKCnpec-onnTyBaHb Ha NIEKLLiSIX Ta 1ab0PaTOPHMX 3aHATTAX;
- BAKOHaHHA Ta 3aXUCT AeB’aTU 1abopaTopHUX PobiT;

- BUKOHAHHS ABOX KOHTPO/IbHMX POBIT Y paMKax MOy IbHOI KOHTPObHOT po60oTu (MKP).

NabopaTtopHi poboTu MKP Reks
40 20 40

BMKOHAHHS Ta 3aXMCT 1a6oOpaTOpPHUX pPo6iT
Barosui1 6an - 10.
MakcmMasbHa KinbKicTb 6aniB 3a BCi 1abopaTopHi pob6oTn - 10 6anis * 4 =40 6anis.
KpuTepii ouiHioBaHHSA
— sKicHa nigrotoBka A0 nabopaTopHoi po6oTU (HasiBHICTb MPOTOKOJY, 3HaHHS MeTU pPo6OTU, 3HaHHS
OCHOBHMX TEOPETUYHMX MOJIOXKEHb, SIKi MEepeBipAOTLCA), aKTUBHA Y4YacTb Y BMKOHaHHI AOCAIAMKEHb,

npaBubHa Ta OXxaMHa 0b6po6Ka pe3y/nbTaTiB AOCAIAIB, YiTKi BiANOBI4i Ha KOHTPOJIbHI NMUTaHHA 3a TeMOLO
po60oTun -(0,9..1)*10 = 9,0...10,0 6anis;
— pob6pa nigrotoBka A0 1abopaTopHOi pO6OTU, aKTUBHA Y4aTb Y BUKOHAHHI AOCAIAXKEHb, HECYTTEBI MOMUJIKU

npu 06pobLi pe3ynbTaTiB A40CAiAiB, HENOBHI BiANOBIAi HA KOHTPOAbHI MUTaHHS -
(0,89..0,75)* 10=7,0...8,0 6anis;



— HeJoCTaTHSA NiAroToBKa A0 AabopaTopHOi pob0TH, NacCUBHA Y4YacTb Y BUKOHAHHI AOCAIAXKEHb, 3HaYHI
NoMWIKK Npu 06pobu,i pesynbTaTiB LOCAILIB, YAaCTKOBI BiAMOBIAi HA KOHTPOJIbHI MUTAHHS -
(0,74..0,6)*10 = 6,0 6anis;
— HEeroToBHICTb f0 NabopaTopHOi pob0TH, MAaCUBHA YHaCTb Y BUKOHAHHS JOCNIAKEHb, HESKICHA 06pobKa
pe3ynbTaTiB, HEBIPHI BiANOBIAj HAa KOHTPOJIbHI MMTaHHA 3a TeMoto poboTn - 0 6ani..

MopgynbHa KOHTpo/IbHa po6oTa
MoaynbHa KOHTpPOIbHa poboTa CKIaa€eTbCs 3 ABOX YaCTUH. 3aBAaHHS KOXHOI KOHTPO/IbHOT pO60TU CK1aa€ETbCA
3 [BOX TEOPETUYHMX NUTaHb Ta OJHIET 3a4aui.
BaroBuit 6an KoXxHoi YactTuHM MKP - 10 6anis.
MakcuManbHuii 6an 3a MKP - 2 *10=20 6anis.
KpuTepii oLiHtOBaHHS
- NpaBW/IbHa Ta MOBHa BiANOBiAb HAa TEOPETUYHE NUTAHHSA, MPaBUJIbHE BUPilLeHHs 3agad4i - (0,9..1)*10 6anis;
- NpaBuW/IbHA a/ie Ha NOBHa BiANoBiAb Ha TEOPETUYHE NUTAHHS, NPaBU/IbHE BMPiLleHHs 3agadi - (0,89..0,75)* 10
6anis;
- HeMpaBuWJIbHa BiANOBIAb Ha TEOPETUYHE MUTAHHSA, NPaBUJIbHE BUPIlLEeHHS 3aaadi - (0,74..0,6)* 10 6anis;
- HENpaBWJ/ibHa BiANOBiAb Ha TEOPETMYHE NUTAHHSA, PO3B’'3aHHS 3a4a4i 3 NPUHLMNOBUMK NoMUAKamu - 0 6anis.

KaneHaapHWUiM KOHTPOJIb 6a3y€eTbCs HAa MOTOYHIN PENTUHIOBINM OLLiHL,i. YMOBOI NO3UTUBHOI aTecTallii €
3HaYEHHS MOTOYHOro PENTUHTY CTyJeHTa He MeHLe 50% Bif, MaKCMMaJ/IbHO MOXJ/IMBOTO Ha Yac atecTallii.

I3 3ara/IbHOro Po3paxyHKy MakcMmasibHa cyMa 6aniB, Wo Moxe 6yTU oTprUMaHa CTyAEeHTOM NPOTAroM

CeEMEeCTpY CKajac:
Rp = 60+40 = 100 6anis

3a pe3ynbTaT¥ HaB4Ya/ibHOI Po6OTU 3a Mneplli 7 TUXHIB CTyAeHT Maxke Habpatu 30 6aniB. Ha nepuwomy
KaJfleHAapHOMY KOHTPOJi (8- TWXKAEHb) CTYAEHT OTPUMYE «3apaxOoBaHO», AKLLO MOro MOTOYHUA PEUTUHT He
MeHLue 15 6aniB.

3a pe3ynbtatv 13 TXKHIB HaBYaIbHOT POBOTH CTYAEHT MaKCMMaJIbHO Maxke HabpaTtun 60 6anis. Ha gpyromy
KaJsieHAapHOMY KOHTpoai (14-i1 TXKAEHb) CTYAEHT OTPUMYE «3apaxOBaHO», AKLLO MOro MOTOYHMIA PEUTUHI He
MeHwe 30 6ani..

HeobxiaHOO YMOBOIO OTPMMAaHHSA AOMNYCKY A0 €K3aMeHy € 3apaxyBaHHs BCiX JlabopaTopHUX pobiT Ta
CTapTOBWUI perUTUHT He MeHLe 60% Big, 60 6anis, To6TO 36 Ganis.

®dopMa ceMeCcTPOBOro KOHTPOJIK - eK3aMeH
Ek3aMeHaliltHa po6oTa CKNafa€eThCa 3 TPbOX 3aBAaHb.
Ko)XHe 3aBaHHS BKIHOYAE Ba TEOPETUYHUX NMUTAHHS 3 PiISHUX PO3AiNiB NporpamMm HaBYabHOro Kypcy Ta
3ajauy.
KpuTtepii ouiHIOBaHHS eK3aMeHy
MaKcuManbHUN PENTUHT ek3aMeHy - 40 6ani..

PelTnHr eksameHy 38 - 40 6aniB - cTyAeHT NpaBW/IbHO PO3B’A3aB 3a4a4vy, AaB YiTKi Ta BUYEpnHi BianoBiai Ha
TEOPETUYHI MUTAHHSA.

PelTuHr eksameHy 34 - 37 6aniB - CTyAEeHT NMpaBW/bHO PO3B’d3aB 3ajady, AaB YiTKi BignoBigi Ha TeopeTUYHi
MUTaHHS.

PeituHr eksameHy 30 - 33 6aniB - CTyAeHT NpaBW/IbHO PO3B’si3aB 33434y 3 3ayBa)KeHHSMM, BiAnosigaoumn Ha
TEOPETUYHI NUTaHHS, CTYJEHT MNPUMYCKAETbCS OKPEMMX MOMWJIOK, afie MOXe iX BUMPaBUTM 3a [0OMOMOrOH
BUK/Iadauva.

PelTUHT ek3aMeHy 26 - 29 6aniB - CTYAEHT AONMYCTMB HE3HAYHi MOMMWJIKM NPU BUPILLIEHHS 3a4a4i, NpW BiANoBiAi Ha
TEOPETUYHI MUTAHHSA CTYAEHT YacTKOBO BiAMOBiJAa€E Ha e€K3aMeHauilHi NUTaHHSA, 3HAa€ BU3HAYEHHSI OCHOBHUX
MOHATb AUCLMIIIHU, B LLiIOMY po3yMi€ $i3MYHMX NPOLLECIB.

PelTUHr ek3aMeHy 24 - 25 6aniB - CTyAeHT AONYCTMB NOMWJIKM NPU BUPILLIEHHS 3a4a4i, MOKa3yEe 3HaHHS OCHOBHUX
MOHATb | BU3HAYeHb AUCUMMIHK, ane HefoCTaTHbO PO3yMie ¢isnyHy cyTb MmpoueciB. Bignosigi HenocnigoBHi i
HeYiTKi.



PelTUHr eksameHy O - CTYAEHT JOMYyCTUB 3HaA4YHi MOMMAKM NPU BUpilLeHHA 3agadi (abo B3arani He BMPIWMB), Y
BiZiNOBIAji HA TEOPETUYHI NMUTAHHS CTYAEHT NPUMNYCKAETbCS CYTTEBUX MOMWJIOK, NPOSBJISE HEPO3YMIHHS i3nyHOI
CyTi MpouleciB, He MOX€e BUNPaBUTU NMOMWJIKU 3a AOMOMOIOK BMK/Aajadya. Bignosifi HeKOpeKTHi, a B AeaKuX
BMMaKax He BignNoBifgaloTb CyTi NOCTaBAIEHOrO NUTaHHS.

OCTaTOYHUIN PENTUHT CTYAEHTa CKNagae cyMa 6aniB OTpMMaHMX 3a CEMECTP Ta eK3aMeH.

Tabanus BigNoBIiAHOCTI peUTUHIoBUX 6aniB OLIHKAM 32 YHIBEPCUTETCHLKOHO LLIKAOH:

Kinbkictb 6anis OujiHKa
100-95 BigMiHHO
94-85 Ly>xe nobpe
84-75 [obpe
74-65 3a0BiNIbHO
64-60 JocTtatHbo
MeHLue 60 HesapoBinbHO
He BMKOHaHi yMOBU A0MNycKy He ponyuieHo

9. JHopatKoBa iHdopMaLis 3 AucumnaiHu (OCBITHbOro KOMNOHEHTA)

Y pa3si AMCTaHUiMHOro HaBYaHHSA CTYAEHT HEeCe MOBHY BiAMOBIAA/IbHICTb 33 HasABHICTb Y HbOIO TEXHIYHUX
3aco6iB KOMyHiKaLii (iHTepHeT, e-nowwTa, KoMn'toTep, Be6-Kamepa, BianosigHe nporpaMHe 3abesneyeHHs ToLo),
HEeOOXiAHUX 4151 BUBYEHHS AUCLMNAIHN.

Po6ouy nporpamMy HaB4anbHOI AucumMnAiHu (cmnabyc):

CKknapeHo AoLEeHT Kadeapu TEOPETUYHOI EIEKTPOTEXHIKK, K.T.H, A0LEHT, MpoueHko OnekcaHap PoctuciasoBmy
YxBaneHo Kadeapoto TEOPEeTUYHOI eNleKTpoTexHiKu (NpoTokon N2 18 Big 25.06.2025)
Moroa)xeHo MeToANYHOI KOMICiEl BaKy/IbTETY e/IEKTPOEHEPTOTEXHIKMU Ta aBTOMAaTUKM (MPOTOKON
N2 6 Big, 27.06.2025)






