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Mporpama HaB4Ya/IbHOI AUCLUNNIHU

1. Onuc HaBYaNbHOI AUCUMNAIHWY, iT MeTa, NpeaMEeT BUBYAHHA Ta pe3y/bTaTU HaBYAHHA

Kypc “TeopeTnuHi ocHoBM enekTpotexHikn” (TOE) € 0oAHMM 3 OCHOBHMUX KYPCiB, iIKi BUBYAOTbCA
CTYAEHTAMM BULLMX HaBYa/IbHUX 3aKNaLiB e/IeKTpoTeXHIYHOro npodinto. BuB4eHHA enemeHTHOI 6a3n, ix
XapaKTEPUCTUK Ta cnocobiB ix 3’egHaHHA, 6a30BMX 3aKOHIB ENEeKTPOTEXHIKM Ta MeToAiB aHanisy
€NEKTPUYHMX Kin, eNIeKTPOMArHiTHUX NPoLeciB B eNeKTPUYHUX KOJlaX i NoAAX B 3arajibHii NOCTAHOBL,
NArae B OCHOBY OBOJIOAIHHIO i 3aCBOEHHIO CNeLliaNibHUX eNeKTPOTEXHIYHMX ANCUMMNAIH.

Metoo aucumnniHm € GOpMyBaHHA | KOHKpeTM3auid 3HaHb 3 TEOPEeTUYHUX OCHOB
€N1eKTPOTEXHIKM 33415 3aCTOCYBAHHA OTPMMAHOI iHOpMaLii y BUpiWEHHI NpodecinHUX 3aBaaHb B
06.1acTi TEXHIYHOT eKcnayaTau,ii enekTpoeHepreTMYHoro obnagHaHHA Ta eHepreTmu,.

3aBAaHHAMM BMBYEHHA AUCUMUNAIHU €:


https://classroom.google.com/c/NjI4NTYwNTUwNzEz?cjc=ftgc753
https://classroom.google.com/c/NjYxNjUxNjI2Mjk2?cjc=4uadbdu

- OTPUMaHHA NornMbneHnx 3HaHb 3 Teopii eNeKTPUYHUX Kin, MeToaiB iX aHanidy Ta 6asosumx
NOHATb TEOpPii eNeKTPOMarHiTHOro nNons;

- OTpMMaHHA 6a30BMX 3HAHb CXEMOTEXHIYHOro MOAE/NIOBAHHA eNeKTPUYHMX Kin i npouecis,
BK/1H04AO4YM OCHOBW CTBOPEHHS MOAENIEeN 32 TEOPIEID eNIeKTPOTEN/I0BOI aHaOrii;

- HaBYMTUCb 3ACTOCOBYBATM OTPMMAHI 3HAHHA NPU BUBYEHHI cneuiasbHMX AUCUMNAIH Ta B
NoAasblUili NPaKTUYHIM AianbHOCTI HA BUPOOHMUTBI;

- NpMABGAHHA HAaBMYOK BMIHHA KOPWUCTYBATUCA €NEKTPOTEXHIYHOI TEPMIHONONIED, CUMBONIKOLO i
€NeKTPOBUMIPIOBAabHUMMN NpUNaLaMU.

Npeametom BmBYeHHA Kypcy TOE € OCHOBHI MOHATTA | 3aKOHW eNeKTPOMarHiTHoro nonsa i Teopii
ENIeKTPUYHUX | MArHITHUX Kin; Teopis NiHiMHUX eNeKTPUYHUX Kin (Kin nocTinHOro, CMHYCOIgaNbHOrO i
HECUHYCOTHOTO CTPYMiB), METOAM aHani3y AiHIMHUX Kin 3 [ABOMOMOCHMMKU | 6araTonosIloCHUMM
enemeHTamu; TpudasHi Kona; nepexigHi NPoLecn B NiHIMHUX KONAX i METOAM iX PO3PAXYHKY; HENiHiINHI
€NEeKTPUYHI | MarHiTHi Kona NOCTIMHOTO | 3MIHHOIO CTPyMYy.

MpeameTom HaBYaNbHOT AUCLMNAIHM € OCHOBHI NOHATTA, TEPMIHM, 3aKOHU, NPUHLUNK, TEOPEMMU,
BMBeAeHi Ha 6asi Teopil eneKTPOMarHiTHOro noas, AKi onUCyoTb POBOTY eNEeKTPUYHUX | MarHITHUX Kin;
Teopia ogHoda3HUX NiHIMHUX Kin NOCTIMHOrO Ta CUMHYCOIAHOrO CTPYMiB; Teopia TpudasHUX Kin i Kin i3
HECUHYCOIAHMMM Hanpyramm Ta CTPYMaMW; METOAM aHanisy NiHIMHUX Kin 3 OBOMNOAOCHUMM i
6araTonoNtOCHUMM eNleMEHTAMM; MArHiTHO3B A3aHi KO1a; Pe30HAHCHI ABMLLA; NepexigHi npouecu.

Pe3ynbTaT HaBYaHHA:
3azanvbHi ma ¢paxosi KomnemeHmHocmi:
(3K 02) 3paTHicTb 3aCTOCOBYBATM 3HAHHA Y NPAKTUUYHUX CUTYaL,isX;
(3K 07) 3paTHicTb NpautoBaTM B KOMaHA,;
(3K 08) 3paTHicTb NpaLuoBaT aBTOHOMHO;

lMpozpamHi pe3ynomamu HaBYAHHA:
(PK 02) 3paTHicTb BMpiWyBaTU NPAKTUYHI 3adadi i3 3a/1y4eHHAM MeTOAiB MaTemaTuku, Oi3uKn Ta
E€NEKTPOTEXHIKN.

2. TpepeKBi3uTK Ta NOCTPEKBI3UTU AUcUUNNIHM (Micue B CTPYKTYPHO-/IOriYHil cXxemi HaBYAHHA 3a
BigNoOBigHOI OCBITHLOI NPOrPamolo)

Micue ANCUMNAIHK B CTPYKTYPHO-/IOTIYHIA CXeMi HaBYaHHA 33 BiANOBIAHOI OCBITHbOI MPOrPamolo.
OucumnnniHa «TeopeTUyHi OCHOBU eNeKTPOTEXHIKM» € 6a30BOI AUCLUNANIHOK B CTPYKTYPi OCBITHbOI
nporpamu.

Ona susyeHHs ancumnninm TOE HeobxiaHO 3aCBOEHHA NepepaxoBaHMX HUXKYE po34inis 3 Kypcis
BULLOT MaTEMATUKK | Pi3UKMK.

Buuia matemaTunka (30 10):

- MaTeMaTUYHM aHani3: GyHKUisA, HabanKeHi obuncneHHa, mexa i 6besnepepsHiCTb, PO3KPUTTA
HEBW3HAYEHOCTEMN;

- NiHiMHa anrebpa: maTpuui i Aii 3 HUMK, pilleHHsA anrebpaiyHuX PiBHAHb, NiHIMHI 3a1eXHOCTi i
NepeTBOPEHHSA, BNACHI BEKTOPWU NIHIMHONO NepeTBOPEHHA, PIBHAHHA NiHiM, YMOBW MNapanenbHOCTi Ta
nepneHANKYNAPHOCTI, KOMMNJIEKCHI YMcna i gii 3 HUMuK;

- audepeHuianbHe 11 iHTerpasnbHe 4YuCNeHHA: AudepeHLitoBaHHA Ta iHTerpyBaHHSA, pPilleHHSA
3BMYaHUX AudepeHUianbHUX PiBHAHb, pPillEHHA OAHOPIAHMX i HeogHopigHWUX AndepeHLUianbHUX
PiBHAHDb, PIBHAHHA B YaCTUHHUX NOXiAHMUX i X PilLEHHA, YNCEeNbHi MeToam pileHHA Ha EOM, pagu ®yp'e;

- onepauinHe YNCNEHHA: NPAME | 3BOPOTHE NepeTBopeHHA Jlannaca, Teopema po3KNa[aAHHSA;

- BEKTOpHa anrebpa: cuMcteMu KoopAauHaT, iX B3aEMO3B'A30K, onepauii AgeBepreHuisn, rpagiexT,
poTop, onepatop Habna, onepauii noagiHoro andepeHuitoBaHHA, NOBEpPXHeBi Ta 06'emHi iHTerpanu,
piBHAHHA MyaccoHa Ta iH. B iHTerpanbHoi Ta AndepeHuianbHoi popmax.

3aranbHa ¢i3uKa (30.11):



- TepmiHonorif i Gi3NYHMIA 3MICT eNEKTPOTEXHIYHUX BENUYUH (CTpyMm, Hanpyra, EPC, noTeHuian i T.
A.);

- 3aKOHM eneKTpomarHiTHol iHAyKuii, KynoHa, bio-CaBapa-/lannaca; oauHWULi BMMIpIOBAHHA
€NeKTPUYHUX BeNNUYMH, BU3HAYEHHA HaNPAMKY BEKTOPHUX BE/NMUYMH eNeKTPUYHOro MNoJjA, MeXaHiyHi
NPOABU €NEeKTPUYHOro i MArHiTHOro No.iB, B3aEMOAIA NPOBIAHUKIB 3i CTPyMamun B MarHiTHOMy noni,
3aKoH [xkoynsa - NleHua, 6anaHc NOTYXKHOCTEM, NPUHLMIKN 6e3nepepBHOCTI CTPYMY i MArHiTHOroO MOTOKY,
3aKoHM Oma i Kipxroda, 3aKOH NOBHOro CTPymy , 06YMCNEHHA eKBiBAaJIEHTHMX ONOPIB NPW NOCNiIZOBHO-
napanesbHOMYy 3'€4HaHHi pPe3nCTOpPiB;, TePMOENEKTPUYHI sBMWA, NPUHUMN Aif eNeKTPOHHUX i
HanNiBNPOBIAHWKOBUX NPUAAAIB.

AncumnniHa TOE € ocHOBHOWO AnA NOAANbLWOr0 BMBYEHHA AUCUMMNIH 3 LUMKAY OCHOBHOI MigroTOBKM
«ENeKTpMYHi MalwmnHn», «ENeKTpMYHA YacTMHA CTaHLiM Ta NiACTaHLiT», «EneKTpoeHepreTUYHi mepeKi Ta
cuctemmn», « OCHOBM METPOAOTii Ta eNeKTPUYHUX BUMIPIHOBAHbY.

3. 3micT HaBYaNbHOI AUCUUNAIHM

OcBiTHit KomnoHeHT 1 (OK 1)
«TeopeTUYHi OCHOBM eNeKTPOTEXHIKKU. YacTuHa 1»

Po3ain 1. NliHiliHI eneKTpUUHi Kona NoCTiliHOro cTpymy
Tema 1.1 OCHOBHi NOHATTA Ta 3aKOHU €NIeKTPUYHOrO KoAa

Bctyn. MpeameT i meTa Kypcy. 3HayeHHs enekTpodiKalii, eneKkTpOoTEXHIKWM, eNeKTPOHIKW,
eHeprosbeperkeHHA B yMOBaxX HayKOBO-TexHiYHOiI pesotouii XXI cTopiyya. 38'A30K AUCUUNAIHW 3 iHWKMMUK
3ara/ibHOTEOPETUYHMMM | cneuianbHUMKM  gucumnniHamu.  Opradisauia  HaByaibHOI  poboTw.
PekomeHaoBaHa nitepaTypa.

ba3oBa Teopia eNeKTPOMArHiTHOro nosa. BeegeHHA NOHATL HANPYXKEHICTi, HanNpyru, NoTeHuiany,
cTpymiB Ta oro Buais. Cuctema piBHAHb MakcBena.

EnekTpuyHe Kono, 1Moro enemeHTM Ta cnocobwu ix 3'eaHaHHA. BonbTamnepHa XapaKTepucTUKa
(BAX) enemeHTiB. JliHilHi i HeniHiHI enemeHTU. [Ixkepena eHeprii: AXKEePeno Hanpyru, AXKepeno cTpymy.
Cxemu 3amiweHHA i BAX gxepen eHeprii. YMOBWM eKBiBAaNEHTHOCTI cxem 3amileHHA. 3akoH Oma: ana
NacuBHOI AiNAHKN KONa, ANA BiTKU 3 AXKepesioM, 419 3aMKHeHOro Kona. 3akoHu Kipxroda ansa ctpymis Ta
Hanpyr.

Tema 1.2 MeTtoam po3paxyHKy e1eKTPUYHUX KiN NOCTIMHOro cTpymy

MeTog, piBHAHb Kipxroda. MeToa KOHTYPHUX CTPYMiB. BnacHi i MiXKKOHTYpHIi onopwu. banaHc
NOTYXHOCTEM B eNleKTPUYHOMY Koni. MeToa By3n0BUX MOTEHLianiB, MeTo By3/10BOi Hanpyru. BnacHi i
MiXKBY3/10Bi nposigHocTi. lMpuHUMN | MeTon HaKNagaHHA Aii gxKepen eHeprii. BxigHi i B3aemHi
NPOoBigHOCTI BITOK, KoedilieHTN Nnepeaadi Hanpyru Ta cTpymy. BaactusicTb B3aEMHOCTI i il BUKOpPUCTAHHA.
Teopema KomneHcauii. epeTBOPEHHA NACUMBHUX AOINAHOK ENeKTPUYHOro Kosa: noc/igoBHe Ta
napanenbHe 3'€egHaHHA. NepeTBOPEHHA 3ipKU i TPUKYTHUKA onopiB. lNepeTBOpPEHHs AiNAHOK Kona 3
axepenamu eHeprii. MepeHeceHHs EPC.

Teopema Npo aKTMBHUI ABONOMOCHUK. Cxemn TeBeHeHa i HopToHa. MeTopn eKBiBa/fieHTHOrO
reHepaTopa i MOro BUKOPUCTaHHA AN PO3PAXYHKY Kona.

MNepenava eHeprii Big, akKTUBHOro ABOMNOJIKOCHWKA 40 NAacMBHOro. Hanpyru i NOTy*KHOCTI NpW 3MiHi
HaBaHTa*KeHHA NiHii nepegadvi. KK ninii nepepavi enekrpoeHeprii, yMOBM nepenaBaHHA MaKCMMaJbHOI
NOTYKHOCTI Bif reHepaTopa 40 CNoXKMBaua.

Po3ain 2. NliHiliHI eneKTpUUHi Kona 0aHOPA3HOrO CUHYCOIAHOTO CTPYyMY
Tema 2.1 BnactMBOCTi Ta pO3paxyHOK eNeKTPUYHUX Kil CUHYCOIAHOro CTpymy

[xKepena CUHYCOIAHUX HANpPyr i cTpymiB. MUTTEBI 3HAaUYEHHA CTPyMy, Hanpyru, ¢asa KO/NMBaHD,
noyaTkoBa ¢asa, KyT 3cyBy ¢a3. Yacosi giarpamu. [itodi (epeKTUBHI) 3HAUYEHHSA CUHYCOIAHMX Hanpyr i
CTpyMmiB. BeKkTopHi aiarpamu. CUHYCOIAHWIA CTPYM Y KOAI 3 MOCAIAOBHMM i NapanenbHUM CNOAYyYEeHHAM
RLC - enemeHTiB. 3006paKEHHS CUHYCOIAHUX BE/UYMH i3 BUKOPUCTAHHAM BEKTOPIB Ta KOMMJIEKCHUX
yucen. 3akoHu Oma i Kipxroda B KomnseKcHin Gopmi.



MWuTTEBA MOTYXKHICTb | KONMBAHHA eHeprii y KOAi CUHYCOIAHOro CTpymy. AKTUBHA, pPEeaKTUBHA i
NOBHA NOTYXKHOCTi. KOMNAeKCHa NOTYXHiCTb. BanaHc NOTYXXHOCTEMN.

MacMBHUI ABOMNONOCHMK i MOro eKBiBaNeHTHI CXeMM 3aMILLEHHA Yy KO CMHYCOIAHOIo CTpymy.
TPUKYTHUKM Hanpyr i onopis. TPUKYTHUKU CTPYMIB i NPOBIAHOCTEN. AKTMBHI i peaKTUBHI Hanpyru i
CTPYMM, aKTUBHI | peakTUBHI onopu i nposigHOCTi. KomnaeKcHi onopwu i NpoBigHOCTI.

Po3paxyHOK CKNagHUX eNneKkTpUYHUX Kin cuHycoigHoro ctpymy MPK, MKC, MBI, MH, MET i3
BMKOPUCTAaHHAM KOMMJIEKCHOrO 064uncneHHs. TonorpadiyHi giarpamu.

Tema 2.2 EneKTpUUHi Kona 3 iHAYKTUBHO-3B'A3aHMMU e/leMeHTaMMm

MOTOKKM i MOTOKO34YenNeHHA CaMOIHAYKLIi i B3aemMOiHAYKLii. MapameTpu iHAYKTUBHO-3B'A3aHMX
eN1eMEeHTIB eNeKTPUYHOro Kona. OgHOMMEHHI MOMOCKU iHAYKTUBHO-3B'A3aHMX enemMeHTiB. PO3paxyHOK
PO3rany»eHux Kin 3 iHAYKTUBHMMMK 3B'A3KamK. Po3B's3aHHA iHAYKTMBHOro 3B'a3Ky. [locnigoBHe i
napanenbHe 3'€gHaHHA iHAYKTMBHO-3B'A3aHMX KOTYWOK. BEKTOpHI Agiarpamu y pasi y3rogKeHoro i
Hey3rogeHoro 3'eaHaHHA. EKBiBaneHTHI onopu KoTywoK. EdekT "xnbHoi" emHocTi. Nepegaya akTUBHOI
MNOTYXHOCTi  MiXX  iHOYKTMBHO-3B'A3aHUMM enemeHTamu.  TpaHchopmatop 3 AiHINHMMMK
XapaKTepuUCTUKamu. laeanbHui TpaHchopmaTtop.

Tema 2.3 Pe30HaHCHI ABMLLA i YAaCTOTHIi XapaKTEepPUCTUKU

3aranbHi yMOBM pe30oHaHCy. Pe30HaHC y NoCnigoBHOMY i NapanesibHOMY KONIMBAZIbHUX KOHTYpaXx.
BekTopHa giarpama pe3oHaHCHOro ctaHy. [JobpOTHICTb i CMyra NPONYyCKAaHHA KO/AIMBANbHOFO KOHTYpY.
YacTOTHi XapaKTEPUCTUKM NOCNIJOBHOrO | nNapanesbHOro KoOHTypiB. EHepreTMyHi npouecu npu
PEe30HaHCI.

YacTOTHI XapaKTEPUCTUKM pPEeaKTUBHUX ABONOMIOCHUKIB. Hyni i nontocu BXigHoOro onopy
PEeaKTUBHUX ABOMNONIOCHUKIB. CMHTE3 pPeaKTUBHUX ABOMNONOCHMKIB. Pe30HaHC B iHAYKTUBHO-3B'A3aHMX
KOHTypax. BnanB akTMBHMX ONOPiB HA YAaCTOTHY XapaKTEPUCTMKY Koa. NpakTUYHe 3HAYEeHHA Pe30HAHCYy
B €/IeKTPUYHUX KONAX.

Tema 2.4 OcHOBM Teopii HOTUPUNONIOCHUKIB

Knacudikauia 4oTMpUNONOCHUKIB Buan piBHAHb NacMBHUX YOTUPUNOAKOCHUKIB. KoediuieHTn i
MaTpuLi NapameTpis. YMoBU cumeTpii i o6epHeHOoCTi.

EKBiBaNeHTHi cxeMu 3aMileHHA NAaCUBHUX | aKTUBHUX YOTUPUNONIOCHUKIB. BXigHi i nepepaBanbHi
bYHKUT. XapaKTepuUCTUYHI NapameTpu. AHaNiTUYHE Ta eKCnepuMMeHTasibHe BU3HAYEHHA KoediuieHTiB
YOTUPUMNONIOCHMKA. PiBHAHHA YOTMPUNONKOCHMKA, 3anucaHi 4yepes3 rinepboniyHi napameTpu. BxiagHi
OMoOpPU YHOTUPUNONOCHMUKA.

Cxemu 3'€eHaHb YOTUPUNOJIIOCHMKIB. EKBIBANEHTHI NapameTpu.

OcsiTHi KomnoHeHT 2 (OK 2)
«TeopeTUUYHi OCHOBU eNeKTPOTEeXHIKK. YacTuHa 2»

Po3ain 3. TpudasHi enekTpuuHi Kona
Tema 3.1 AHanis TpudpasHUX eNeKTPUYHUX Kin

baratodasHi Kona i cuctemu Ta ix Knacudikauin, Bnan 3'egHaHHA da3. Po3paxyHoK TpudasHUX Kin
B CUMETPUYHUX | HECMMETPUYHMX pexXMmax. 3acToCyBaHHA MeTody [ABOX By3/liB Ta meToay
€KBiBaNIeHTHMX NepeTBopeHb. OKpeMi BUAM HECUMETPUYHUX pPeXMMIB. [TpuKnagm pospaxyHKy. CymilleHi
BEKTOPHI Aiarpamu Hanpyr 1a CTPymis.

Po3paxyHOK TpunpoBigHoro TpudasHoOro Kosa 3a BigOMUMM NiHIMHUMKW Hanpyramu reHepartopa.
BUKOPUCTAHHA MeToAy KOHTYPHUX CTPYMIB ANA PO3PaxyHKy TpudasHoro Kona. NMpuknaan pospaxyHkis,
BEKTOPHI Aiarpamm Hanpyr i CTpymis.

AKTMBHA NOTYKHICTb i Ti BUMiptoBaHHA y TpudasHUx Konax. Metoa ABOX BaTMeTPiB. BumiptoBaHHA
pPEaKTMBHOI MOTYXKHOCTI cMMeTpuyHoro 3-¢pasHoro Kona.

ObepToBe MarHiTHe nose. MpuUHUMN Aji aCUHXPOHHOI | CUHXPOHHOT €/1IeKTPUYHOI MaLLUHM.



Tema 3.2 MeToa, cMMETPUUYHUX CKNA[0BUX

CMMeTPUYHI CKNaaoBi TpUpasHUX CMCTEM Hanpyr Ta cTpymiB. OCHOBHI BNAcTUBOCTI TpUda3HUX
Kifl CTOCOBHO CMMETPUYHMUX CKNAZ0BUX HaMpyr i cTpymis. Onopu cMmeTpuyHoro TpmudasHoro Kona ana
CTPYMiB Pi3HUX MOCAiA0BHOCTEN. PO3paxyHOK CUMETPUYHUX TPUDA3HUX Kin MEeTo4OoM CUMETPUYHUX
CKNagoBuX.

CMMeTpUYHI CKNaZoBi HAnMpyr i CTPyMiB y HecumeTpuyHomy TpudasHomy Koni. PospaxyHok
TPUA3HUX KiN 3 HECUMETPUYHUM HAaBAHTAXKEHHAM.

Po3paxyHOK Tp1da3HUX KiN 3 HECUMETPUYHOIO AiNAHKOO B NiHil.

Po3ain 4. HecuHycoigHi nepioanyHi npouecu B NiHiIMHUX eNeKTPUUYHUX KoNax
Tema 4.1 EneKTpU4Hi KONa HECUHYCOIAHOIO NEPioAUYHOrO CTPyMy

[ANCKPEeTHI CnekTpu NepiognYHNX HECUHYCOIAHUX CTPYMIB i Hanpyr. BennuunHm i koediuieHTn, wo
XapaKTepu3yoTb MNepioanyHi  HecuHycoigHi  curHann. 0OcobamBOCTi  BUMIPIOBAHHA NepioAnYHUX
HECUMHYCOIAHUX CTPYMIB i Hanpyr.

Po3paxyHOK MUTTEBUX 3HayeHb YCTaZEHUX HaANpyr i CTPYMiB B eNIeKTPUYHUX KOAax 3
nepiogu4yHUmmM HecuHycoigHnmm EPC. BM3HA4YeHHA Ailo4MX 3HAYeHb CTPYMIiB Ta Hanpyr. 3aseXkHicTb
dopmMM KpUBOi CTpyMy Big MapameTpiB Kosa y pasi HECMHYCOIAHOI Hanpyrn. Pe3oHaHC y KoAi 3
HecuHycoigHoto EPC. Pe3oHaHCHi YacToTHI pinbTpu. MoaynboBaHi KONMBAHHA.

MoTyXHiCTb y KON NepiogMYHOro HECUHYCOIAHOTO CTPyMY.

BuLi rapMoHiKM B CMMeETPUYHUX TpUdasHUX Konax. CKNagoBi NpAMOi, 3BOPOTHOI Ta HyAbOBOI
nocnigosHocten @a3 B HECUMHYCOIAHMX GA3HUX Ta AIHIMHUX Hanpyrax i CTpymax CUMETPUYHOro
TpndasHoro Kona y pasi 3'egHaHHA B 3ipKY UM TPUKYTHUK. CNiBBigHOWEHHA MiXX Ga3HUMM i NiHIKHUMMK
Hanpyramu i ctpymamu. Bname cxemu 3'egHaHHA 06MOTOK TpMda3HOro reHepaTopa Ym TpaHchopmaTopa
Ha rapMOHIYHWUI CKNAA, CTPYMIB CNOXKMBaAYa.

Po3ain 5. NepexiaHi npouecu B NiHIMHUX eNEeKTPUUHUX KOoNnax
Tema 5.1 KnacuuHuii metop, po3paxyHKy nepexigHux npouecis

BMHMKHEHHA nepexigHMX MNPOoUEeciB i 3aKOHWM KOMyTauii, MOYATKOBI YMOBW i iX BM3HAYEHHA.
KnacnyHnii metoq pospaxyHKy nepexigHux npouecis. MNepexigHWii, BUMYLIEHUN | BiIAbHUI PEXUMMU.
Po3paxyHOK BiZIbHUX CKNaAoBMX MeToAom anrebpusauii andepeHuianbHUX pPiBHAHb. Buan BinbHUX
npouecis. 3aranbHUN anropUTM PO3PaxyHKy NepexigHMUX NPoLLeciB KNAaCUYHUM METOLOM.

MepexigHi npouecn y RL i RC Koslax neploro nopaaky 3 Axkepenamm nocCTiMHUX i CUHYCOIAHUX
Hanpyr. MocTiHa Yacy.

Oco61MBOCTI pPO3paxyHKy NepexigHMX NPOLECiB Y KoMax 3 HEKOPEKTHO 3a4aHMMM MOYATKOBUMM
YyMOBaMMU.

MepexigHi npouecn y RLC Konax apyroro nopsgky 3 AxKepenamu MNOCTiIMHWUX i CUHYCOIAHUX
Hanpyr. MepexiaHi npouecn B nocnigoBHomy RLC kKoni. OcobamBocTi anepiognyHUX i KOAUBAJIbHUX
nepexigHMx npouecis. AnepioanyHUin po3psaa/3apas KoHaeHcatopa Yy nocnigoBHomy Koni RLC.
FPaHWMYHUIA anepioAnYHUI po3psaa/3apag KoHaeHcaTopa. KonveanbHUI po3psaa/3apag KoHAeHcaTopa.
PiBHAHHA gnA CTPyMy Ta HaNpyr Ha enemMeHTax Kosa, 4yacoBi rpadiku cTpymy Ta Hanpyr. JeKkpemeHT
KO/IMBaHb Ta IorapndmMivHNM gekpemeHT. Yacosi rpadiku cTpymy Ta Hanpyr.

Tema 5.2 Onepartop meTog po3paxyHKy nepexigHUx npouecis

MNpame nepeTBopeHHs Jlannaca Ta MOro OCHOBHi BnactmocTi. OpuriHanM Ta iX onepaTopHi
306parkeHHA. 3akoH Oma Ta 3akoHu Kipxroda B onepaTopHilt popmi. EKBiBaneHTHI onepaTopHi cxemu.
PiBHAHHA €eNneKTPMYHMX Kin B onepaTopHin ¢opmi. 3arasbHUN aNropuUTM PO3PaxyHKY nepexigHux
npouecis onepaTopHUM MeToAOM. Bu3HaueHHA opuriHany 3a onepaTopHUM 306parkeHHAM. CxemHi
bYHKLIT B onepaTopHin dopmi.
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18. ACTY EN 50160:2014 (EN 50160:2010, IDT) HauioHanbHMI cTaHAapT YKpaiHU. XapaKTepUCTUKMU
HaNpyrn eIEKTPONOCTa4YaHHA B ENEKTPUYHMUX MEpPEXKaX 3arajbHOi NPU3HAYEHOCTI

19. NYE 2017 — lpaBuna ynawTyBaHHS e/1eKTPOYCTaHOBOK.

HaBYaNbHUA KOHTEHT
5. MeToauKa onaHyBaHHA HAaBYaNAbHOI AUCLMNNIHK (OCBITHBOrO KOMMNOHEHTA)

HaByanbHa aucumnaiHa oxonntoe 36 roguH nekuih, 18 roauH NPaKTUYHUX 3aHATb Ta 18 roguH
nabopaTtopHUX PobIT, a TaKOXK BMKOHAHHA MOAYNbHOI KOHTPObHOT pobotn (MKP), AKa cknagaetbea 3
OBOX YaCTUH (3a Temamu) TpuBanicTio 1 akad. rof. KOXHa Ta BMKOHAHHA pPO3paxyHKOBO-rpadivHoi
poboTK, WO CKNaAAETbCA 3 N'ATU 3aBAaHb.

MPaKTUYHI 3aHATTA 3 AUCUMNAIHM NPOBOAATLCA 3 METOK 3aKPiNAEeHHA TEOPEeTUYHUX MONOXKEHb
HaBYa/bHOI  AUCUMMAIHKM | HabyTTa CTyaeHTaMM YMiHb | HaBMYOK OMNepyBaTM Cy4acCHOIo
€NEeKTPOTEXHIYHO TEPMIHONOTIEID Ta NPOBOAMTU PO3PAXYHKN €/IEKTPOTEXHIYHMX Kia Pi3HOT CKNAAHOCTI.
Buxogaum 3 po3noginy 4Yacy Ha BMBYEHHA AUCUUMNAIHM, PEKOMEHAYETbCA AeB’ATb MPaKTUYHUX 3aHATb
(3 BpaxyBaHHAM Yacy Ha MKP).

NabopaTopHi poboTK 3 AUCUMNAIHU NPOBOAATLCA 3 METOK HAabyTu BMiHHA PO6OTU 3 BUMIipIOBaIbHUMM
npunagamu, OpraHisauia Ta MPOBEAEHHA EKCNEPUMMEHTIB, 3HATTA EKCNEePUMEHTANbHUX OaHUX 3
noAanbLwoto ix 06pobKoto Ta popmMyBaHHAM BUCHOBKY 3a pe3y/ibTaTaMu eKCNEPUMEHTY.


https://metrology.com.ua/ntd/skachat-iso-iec-ohsas/iso/dstu-en-50160-2014/
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MeToam Ta GOPMM HABYAHHA BKAIOYAIOTb He JNLE TPALMLUIMHI YHIBEPCUTETCBbKI ayaAUTOPHI 3aHATTA, a
TaKoX poboTy B KomaHgax/rpynax nig, 4ac NpoOBEeAEHHA eKCNepuMMEHTIB. 3acTOCOBYHOTbCA CTpaTerii
aKTMBHOrO HaBYaHHA, AKi BM3HAYAlOTbCA TaKMMWU METOL4AMM Ta TEXHONOTIAMM: MeToan NpobaemHOro
HaBYaHHA (LOCNIAHULBKUIA MEeTOA); 0COBUCTICHO-OPIEHTOBAHI TEXHO/IOFIT, 3aCHOBAHI HA TaKMX popmax i
MeToAax HaB4YaHHA fAK Kelc-TeXHONOoriA i NpOeKTHa TexHoJoria; Bisyanisauia Ta iHpopmauinHo-
KOMYHiKaLiMHi TexHonorii, 30Kpema eneKTPOHHI npe3eHTauii Ans NneKkuinHuMx 3aHATb. KomyHiKauia 3
BUKNagavyem byayeTbCca 32 4ONOMOrO BUKOPUCTAHHA iHopMaLiiHOT cuctemm «ENeKTPOHHUIA Kamnycy,
a TAKOX TaKMMM iHCTPYMEHTAMM KOMYHiKauii, AK eneKTpoHHa nowTa i Telegram. Mig yac HaB4yaHHA Ta
ANA B3AEMOAi 3i cTygeHTaMWn BUKOPUCTOBYIOTbCA Cy4vacHi iHGOpPMaLiMHO-KOMYHIKaLiiHI Ta Mmeperkesi
TEXHONOrii ANA BUPILLEHHA HaBYaibHUX 3aBAaHb.

Ne Ha3Ba Temu neKuii Ta nepenik OCHOBHUX NUTaHb

Po3ain 3. TPUDA3HI ENEKTPUYHI KOJIA

1. OCHOBHi NOHATTA NPO TPU- Ta 6aratodasHy cucTemy AxKepen Hanpyru

Bu3HauyeHHA 6aratodasHux cucTtem. YTBOpPEHHA CcUMeTpu4yHoi cuctemu EPC  TpudasHoro
reHepaTtopa: MOCNIAOBHICTb YepryBaHHA ¢as; aHaniTM4He NojaHHA cuctem TpudasHux EPC y
bGOpMi MUTTEBMX 3HAYEHb Ta KOMMIEKCHUX YMCeN; YAacoBi Ta BEKTOPHI Aiarpamun. CUMeTpUYHI Ta
HecumeTpuuHi cuctemu EPC, Hanpyr, cTpymis.

3aBaaHHA Ha CPC: BctaHOBMTUM Ha 6asi AKOTO 3 3aKOHIB Nobyao0BaHO TPpMda3HUI reHepaTop.
NitepartypHi axxepena: [1, 4, 6-8]

2. OCHOBHI BU3HaYeHHA Ta cNiBBigHOLWEHHA TpUdasHOro Kona

CUMeTpUYHI Ta HeCcMMeTPUYUHI A)Kepena Ta HaBaHTaXeHHA. CMMeTpuYHe Ta HecumeTpuyHe
TpudasHe Kono. 38’A3aHi Ta He3B'A3aHi cuctemun. TpunpoBsiagHi Ta YoTMpUnpoBiaHi TpudasHi Kona.
Buan 3'egHaHb TpudasHOro enekTpuyHoro Kona. JliHivHi Ta ¢asHi Hanpyru i cTpymu, Hanpyra
3MilWeHHA HelTpani. CniBBIAHOWEHHA MiX NiHIMHUMKM Ta pasHUMKM CTPYMAMM Ta Hanpyram npwm
pi3HMX BNAax

3aBpgaHHA Ha CPC: [osecTu cnpaBea/iMBICTb CNiBBiAHOWEHb MiX (GasHMMKM Hanpyramu Ta
CTPyMaMK BiANOBIAHO ANA CUMETPUYHUX TpuUdasHUX Kin npu 3’egHaHi a3 HaBaHTaXKeHHA
3ipKOt0, @ NOTIM TPUKYTHUKOM.

NitepartypHi axxepena: [1, 4, 6-8]

3. AHani3 cumeTpuUUYHUX TPUPA3HUX Kin

Po3paxyHOK CUMETPUYHUX YOTUPUNPOBIAHUX TPUdA3HMX Kin Y pasi 3'eaHaHHA a3 3ipKa B 3ipKy.
Po3paxyHOK CUMETPUYHUX TPUNPOBIAHNX TpUda3HUX Kin y pasi 3'eaHaHHA a3 3ipKa B 3ipKy Ana
TPbOX BUMAAKIB *KUBNEHHA Bif AXepesia CUMETPUYHOI CUCTEMM HANPYrn: NPAMOI, 3BOPOTHbLOI Ta
HY/1bOBOI NOPSAAKIB YepryBaHHA ¢as.

Po3paxyHOK cumeTpUYHMUX TPUDA3HUX Kin y pasi 3'€AHAHHA TPUKYTHUK B TPUKYTHUK.

MpunKnagn po3paxyHKiB, BEKTOPHI Aiarpamun Hanpyr i CTpymis.

BanaHc NOTYKHOCTEN CUMETPUYHOTO TpUa3HOro Koa.

3aBaaHHA Ha CPC: BUKOHATK NOPiIBHANBHUIA aHaNi3 CUMETPUYHUX YHOTUPUNPOBIAHUX TPUDAZHUX
Kin y pasi 3'eaHaHHA $a3 TPMKYTHUK B TPUKYTHUK 41A TPbOX BUNALKIB KUBAEHHA Big ArKepena
CMMETPUYHOI CUCTEMM HANPYrK: NPAMOI, 3BOPOTHLOI Ta HY/1IbOBOi NOPAAKIB YepryBaHHA ¢as.
NitepartypHi axxepena: [1, 4, 6-8]

4, AHanis HecuMeTpUUHUX TPUPasHUX Kin

Po3paxyHOK HECMMETPMYHOro TpndasHOro Kona npu Bigomin cnucremi ¢pasHmx EPC reHepatopa,
npu BiAOMI cUCTEMi NiHIMHUX Hanpyr reHepaTopa. [puKknagn po3paxyHKiB, BEKTOPHI Aiarpamu
Hanpyr i ctpymis.

MoHATTA peBepcy Ta NPMHLMN Po6OTM BKA3iBHUKA YepryBaHHA ¢as.




3aBgaHHA Ha CPC: BUKOHATW aHani3 po3rnaHyTnx Ha nekuii kin MKC
NitepartypHi axxepena: [1, 4, 6-8]

OcobauBi BMNAgKM PO3PaxyHKy HeCUMETPUUHUX TpudasHUX Kin 3i  cTaTUYUHUM
HaBaHTa)XEeHHAM.

ABapiitHi pexxumun. KopoTke 3aMUKaHHA B 04HiN 3 ¢a3 HaBaHTaxKeHHA. Po3pus ¢as.

Po3paxyHoK TpndasHOro TPMNPOBiAHOro Koia 3a 3agaHMMK NiHIMHKUM Hanpyramu.

3aBaaHHA Ha CPC: NopiBHATU BUCHOBKM pobJieHi Ha nekKuiax 2-4 i3 BUCHOBKaMM 3pobaeHumm nig,
Yyac BMKOHaHHA nabopaTopHoi poboTn 31 BignoBIAHO A0 penmy poboTn TpudasHOro Kona.
3aKOHCNEKTYBATM NOPIBHAHHA.

NitepatypHi gKepena: [1, 4, 6-8]

MoTyKHocTi TpudasHoro Kona. BUMiptoBaHHA aKTUBHOT NOTYXKHOCTI

KomnneKkcHa noTyHicTb 3-pasHoro reHepatopa npu Bigomii cuctemi ¢pasHux ta/abo NiHikHMX
Hanpyrax. BanaHc noTyxHocTel ana TpudasHUX CUMETPUYHUX Ta HECUMETPUYHUX  Ki.
BumiptoBaHHA aKTMBHOI NOTYXKHOCTI 3-pa3HOro Kona ogHUM, A4BOMA YN TPbOMA BaTMETPAMM.

3aBaaHHA Ha CPC: 3aKoHCMeKTyBaTW BCi MOXAMBI cnocobu NiaKAYEHHA BaTMeTpiB AnA
BUMIpPIOBaHHA aKTUBHOI NOTYXKHOCTI ANA:

- TpudasHoOro TPUMNPOBIAHOTO Ta YOTUPUNPOBIAHONO CUMETPUYHMX Kin npwu 3’egHaHi ¢as
CroXmBaya 3ipKoto;

- TpudasHOro TPUNPOBIAHOTO Ta YOTMPMUMPOBIAHOIO HECUMMETPUYHMX Kin npu 3’eaHaHi ¢a3
CroXuBaya 3ipKoto.

NitepartypHi axxepena: [1, 4, 6-8]

Metoa cMMeTPUYHUX CKNa[0BUX
CumeTpuuHi cknapgosi 3-¢asHoi cuctemun. Onopu 3-pas3HoOro Kona AnA npsimoi, 3BOPOTHOI i
HY/1bOBOI MOC/iAOBHOCTEN; PO3PAXYHKOBI CXEMMU.

3aspgaHHA Ha CPC: MNoBTOpUTU MeTOA, HaKNadaHHA ail axepen
NitepartypHi axxepena: [1, 4, 6-8]

MeToa CMMEeTPUYHUX CKNAJ0BUX
Po3paxyHOK CMMETPUYHOTO CMOXKMBA4Ya MNpPU HECUMETPUYHIN cuUcTemi BXIAHWX Hanpyr.
Po3paxyHok 3-$a3HOro Kona 3 nonepeyHoto Ta NoB340BXKHbOK HECUMETPIELD.

3aBgaHHA Ha CPC: O3HalloOMUTUCDL i3 YTBOPEHHAM 06€epPTOBOr0 MarHiTHOro nNosa Ta NPUMHUMIOM
AiT AaCMHXPOHHOI | CUHXPOHHOI €/IEKTPUYHNX MALLNH.
NitepatypHi gxxepena: [1, 4, 6-8]

Po3ain 4. HECUHYCOIAHI NEPIOAWUYHI NPOLECU B NIIHIMHUX KONAX

MeTtoagu po3paxyHKy MUTTEBUX Ta AIOYMX 3HAUYEHb HANPyr i CTPYMiB B NiHIMHUX eNneKkTpUUYHUX
KOJ1laX Npu Aii HeCUHYCOIAHUX NepPioAUYHUX AKepen Hanpyru (cTpymy)

MPUYMHN BUHMKHEHHA HECUHYCOIAHNX NEPiIOAUYHNX HAMpPYT Ta CTPYMIB B €1EKTPUYHMX KONAX.
Cnocobu NogaHHs HECUHYCOIAHUX NEepioANYHUX HAnpyr Ta CTPYMIB: PO3KAadaHHA NepioauyHol
HecuHycoigHoi EPC B TpuroHomeTpuuHuin pag Pyp'e; aeAKki BNacTUBOCTI  NepPioaMYHMX
HecuHycoigHux dopm.

Bu3HauyeHHA cepegHboKBaapaTUYHMX (RMS) Ta AitouMx 3HaAYeHb HECUHYCOIgHMX NepioguyHMX
Hanpyr Ta CTPyMiB.

ANTOPUTM aHani3y NiHiMHOro Kona npu Aji Axkepena HecuHUcoigHoi nepioauyHoi EPC (cTpymy).

3aBgaHHA Ha CPC: 3 noaaTKoBOI NiTepaTypu BCTAaHOBUTU HEraTUBHWI BNIMB HECMHYCOIAHOCTI B
eNeKTPUUYHNX Konax. lNMogaTtn aocnigreHHA y BUrnagi KoOpoTKoi AonoBiAi nig yac ayauTopHOro
3aHATTA.

NitepartypHi axxepena: [1, 4, 6-8]




10.

MoTyXHOCTi KON1a HECUHYCOIAHOIO CTPYMY

AKTUBHA, peaKkTMBHA, NOBHA MOTYXHOCTI Ta NOTIXHICTb CNOTBOPEHHA B KOJIaX HECUHYCOIAHOro
cTpymy. KoedilieHTH, Wo XapaKTepm3yoTb HECUHYCOIAHI CTPYMM (Hanpyru).

Mpuknag aHanisy Kona HECUHYCOIAHOMO CTPYMY, BUSHAYEHHA NOKasiB NPpUNALAIB pi3HUX cUCTEM.

MoKa3HUKM, WO XapaKTepu3yTb HECUHYCOIAHI peXXummn poboTn Kona

AMnnitTyaHa Ta $a3ovacToTHA XapPaKTEPUCTUKM.

KoediuieHT noTy»KHOCTi, KoediuieHT 3miweHHa (DispF), KoedilieHTOM NOTYKHOCTI 3MilleHHA
(DPF), koediuieHT cnoTtBopeHHa (DistF), koediuieHT icTMHHOI noTyKHocTi (TPF), 3aranbHuit
KoediLieHT rapmoHik (THD)

3aBaaHHA Ha CPC: BctaHOBMTM aHanor KyTa 3cysy ¢as y Konax HECUMHYCOIGHOMO CTPYMY, WO BiH
XapaKTepu3ye Ta AK 06PaxXoBYETLCA.
NitepatypHi gKepena: [1, 4, 6-8]

11. Bnans peaKTMBHUX eniemMeHTIB Ha GopmMy KPpUBOI CTpyMmy Yy pasi aii HecnHycoigHoi EPC
Bnans pe3ncTUBHOro, iHAYKTUBHOIO, EMHICHOTO enemMeHTiB Ha Gopmy KpUBOI CTpymy y pasi aji
HecunHycoigHoi EPC.
Pe3oHaHC B enekTpU4yHOMY KoAi 3 HecuHycoigHoto EPC. Pe3OHaHCHI ¢inbTpu rapMoHiYHUX
CK/Ia0BUX.
3aBgaHHA Ha CPC: BCTaHOBMTU MpPaKTUYHE BMKOPWUCTAHHA BM/IMBY MapameTpiB Kona Ha ¢opmy
KPWBOI CTPYM Y HECUHYCOIAHUX KONaX.
NitepatypHi gxKepena: [1, 4, 6-8]

12. Buwi rapmoHiku B TpudasHomy Koni
OcobnmBocTi aHanisy TpudasHoro Kosa npu Aii CMMeTpUYHOI HecuHycoigHoi cuctemu EPC.
Cuctemn Npsimoi, 3BOPOTHOI Ta HY/bOBOI MOC/AIA0BHOCTEN ¢$a3 B HECUHYCOIAHMX (asHUX Ta
NiHIMHMX Hanpyrax i CTpymax CUMETPUYHOro TpudasHOro Kona npu 3'egHaHHi B 3ipKy um
TPUKYTHUK. CNiBBIAHOWEHHA MiXK Ga3HUMMU | NIHIMHUMM HAaNpyramu i CTpyMamu.
Mpuknag aHanisy TpudasHOro Kona Npu Aii CUMeTPUYHOI HeCMHYyCOoigHOi cnctemm EPC.
3aBgaHHA Ha CPC: 3 pgo0paTKoBOi  NiTepaTypu BCTAaHOBUTUM  HEraTUBHWIA  BMJIMB  NOABWU
HEeCUHYCOiIgHOCTI B TpMdasHUX eneKkTpPUUHUX Konax. MNoaatv [oCnigrKeHHA y BUMAALI KOPOTKOI
[O0NOoBiAi Nig Yac aygUTOpHOro 3aHATTA.
NitepartypHi axxepena: [1, 4, 6-8]

PO3AIN 5. NEPEXIAHI MPOLECU B NIIHIMHUX ENEKTPUYHUX KONAX

13. MNepexigHWA, BUMYLLEHUMN | BiINbHUIA PEXXUMU €NeKTPUYHOTO KoNa
MPUYMHN BUHUKHEHHA NepexigHux npouecis. 3aKOoHW KomyTau,i. MoyaTkoBi ymoBsu. MNepexigHnii,
BUMYLLEHWI i BiNIbHUA  PEXUMM  ENEeKTPUYHOro  Kona. MocnigoBHICTb PO3pPaXyHKY
nepexigHoro Npouecy KnacM4HMM MEeTO40M.
3aBgaHHA Ha CPC: [oBTOpPUTM aHani3 OAHOPIAHMX Ta HEOAHOPIAHMX AndepeHLiNHNX PIBHAHb
nepLoro Ta A4pyroro NOpAAKis.
NitepatypHi gkepena: [1, 4, 6-8]

14. MepexigHi npouecu B KONi 3 0AHUM HaKONUUYyBavyemM eHeprii
MepexigHi npouecn B Koni RL: XxapaKTepMUCTMKa BiIbHOTO PeXMUMY, BMUKAHHA KONA Ha NOCTINHY Ta
cnHycoigHy EPC. KopoTKe 3amMuKaHHSA Kona RL.
3asgaHHA Ha CPC: [ocnigntm BNAMB 3MiHM OMOpPY pe3nucTopa Ha LWBUAKICTb nepexigHoro
npouecy y pasi 3apaay Ta KOPOTKOro 3aMMKaHHA Y Koni RL.
NitepartypHi axxepena: [1, 4, 6-8]

15. MNepexigHi npouecu B KoANi 3 0AHUM HaKoNUUYyBavyem eHeprii

MepexigHi npouecn B Koai RC: XapaKTEPUCTMKA BIIbHOFO pPeXKUMYy, BMWKAHHA Kosa 3




He3apAaKEeHUM KOHAEHCAaTOPOM Ha NOCTiIMHY Ta cuHycoiaHy EPC. KopoTke 3amuKaHHA Kona RC.

3asgaHHA Ha CPC: [ocnigntm BnAMB 3MiHM OMOpPY pesnucTopa Ha LWBWUAKICTb nepexigHoro
npouecy y pasi 3apAaay Ta KOPOTKOro 3aMmmKaHHA y Koni RC.
NitepartypHi axxepena: [1, 4, 6-8]

16.

KepyBaHHA nepexiaHMMM NpoLLecamm y Koax Apyroro nopaaKy

Po3paxyHOK [AO0OpPOTHOCTIi KOAMBAAbHOIO KOHTYpy. YMOBM CTBOPEHHA anepioanyHoro,
rPaHUYHOro anepioanYHOro Ta KOJIMBabHOIO KOHTYPIB.

PeryntoBaHHA WBMAKICTIO NepexigHoro npouecy.

Po3paa KoHaeHcaTopa Ha RL HaBaHTaXKeHHA

AnepiognyHMN po3pAaL KOHAEHCATOPA: PIBHAHHA A4NA CTPYMY Ta Hanpyr Ha enemeHTax Kona,
yacoBi rpadikm cTpymy Ta Hanpyr. KoanBanbHM po3psag, KOHAEHCATOpPa: YMOBU BUHUKHEHHA
KO/IMBANbHOIO PO3pAAY, PIBHAHHA A1 CTPYMY Ta HAnpyr Ha efNemMeHTax Kosa, 4acosi rpadiku
CTPyMy Ta Hanpyr. leKpeMeHT KONMBaHb Ta N0rapuPMIiYHUN LEKPEMEHT.

3aBaaHHA Ha CPC: [Jocnianti nepexifHi NpoLLecH y Koiax nepLioro nopsaaKy nNpy BKAOYEHHI 0
AXKepena nocTinHOro/CMHYCoiZAHOro CTpymy.
NitepatypHi gxKepena: [1, 4, 6-8]

17.

BmuKaHHA Kona RLC Ha grKepeno nocriiHoi EPC
PiBHAHHA ONA CTPyMy Ta Hanpyr Ha efemMeHTax Kona npu anepioguvyHoOMy Ta KOJIMBANbHOMY
3apagax KoHAaeHcaTopa. Yacosi rpadikm cTpymy Ta Hanpyr.

KnacnuHuiti metog po3paxyHKy nepexigHux npouecis y Kosiax Apyroro nopagkKy

MopAadoK pPO3paxyHKYy. Bu3HayeHHA no4yaTKoBMX ymMoB. Cnocobwm po3paxyHKY KOpPEHiB
XapPaKTEPUCTUUYHOTIO PiBHAHHA.

Bnaue cTanumx iHTerpyBaHHA Ha BiIbHY CKNaA0BY NepexigHoi yHKLi.

3asgaHHA Ha CPC: [JocnignTtn nepexigHi npouecu npu BMUKaHHI KOMa Ha AXKepeno CUHYCOoigHOT
EPC.
NitepartypHi axxepena: [1, 4, 6-8]

18.

Po3paxyHOK nepexiaHOro npouecy B €/1IeKTPMYHOMY KOJ1i ONnepaTopHUM MeToA4,0M

OnepaTopHe 306parkeHHA &yHKLUii, i noxigHOi Ta iHTerpany; 306pa*keHHA HanpyrM na
iHOAYKTUBHOCTI Ta EMHOCTI Npu Bigomomy 306parkeHHi cTpyMy. 3akoH Oma Ta 3akoHu Kipxroda i3
onepaTopHii dopmi. OnepaTopHi cxemu.

Mepexig Big 306parkeHb cTpymiB Ao opuriHanie. Popmyna posknagaHHA. [opagoK po3paxyHKyY
nepexigHoro npolecy onepaTopHMM MeTO4O0M.

3aBgaHHA Ha CPC: lMiarotosKa Ao icnuTy.
NitepatypHi gkepena: [1, 4, 6-8]

lpakmuyHi 3aHAMMA

HasBa Temu 3aHATTA Ta ﬂEpEﬂiK OCHOBHUX NUTAHDb

Po3ain 3. TPUDA3HI ENEKTPUYHI KOJIA

Po3paxyHOK TpudasHOro CMMeTpUYHOro Kosaa nNpu 3'€eaHaHHi cnoXKusadis "3ipkow",
"TPUKYTHMKOM" Ta 3 pisHUMM BUAAMU 3’€aHAHHA Pa3 cNOXKMUBaYiIB

Po3paxyHKoBa cxema Ha ¢a3y cumeTpuyHoro 3-pasHoro Kona. BUsHauyeHHA CTpymiB i Hanpyr B
pPO3paxyHKOBi cxemi Ta y BCix ¢asax Kona. Po3paxyHOK MokKasiB npunagis. lMepesipka
po3paxyHKiB 3a 6anaHcom noTyxHocTel. CymilleHa BEKTOPHaA giarpama cTpymis i TonorpadivyHa




Aiarpama Hanpyr CMMeTpuYHoro TpudasHoro Kona.

3aBaaHHA Ha CPC: PIP 2 (gn1s Kosa 3rifgHO BapiaHTy) — BUKOHATK aHa/i3 CUMETPUYHOTO peXnMY
3agaHoro Kona. Cknactu 6anaHc noty*kHocTen. MobyaysBaTy BEKTOPHY Aiarpamy.
NitepatypHi axxepena: [5, 11]

Po3paxyHOK HecMumeTpuyHoro TpugasHoro Kosa npu 3'egHaHHi cnoXxueadis "3ipKoto" um
"TPUKYTHUKOM"

BUKOpPUCTAHHA MeToAy €KBiBAa/JIEHTHUX MepeTBOPeHb ANA CnpoweHHs 3-dasHoro Kona.
Po3paxyHOK CMpOLEeHOro K0 Ta 3HAXOAXKEHHSA CTPYMIB | HANpPyr y BUXIiAHIM CxeMmi.

Po3paxyHOK HecMMeTpu4yHOro TpudasHoro Kosna npu 3'€AHaHHI CnoXKuBadiB "sipkow": a) 3
HelTpanbHUM NposoaoMm; 6) 6e3 HeliTpanbHOro NPoBoAY.

Po3paxyHoK HeCMMeTpUYHOro  TpudasHoro Kona npwu 3'eAHaHHI CMOXKMBAYiB
"TPUKYTHMKOM". PO3paxyHOK NoKasis npunaais. banaHc noTyKHOCTEN.

3aBaaHHA Ha CPC: PP 2 (gns Kona 3rigHO BapiaHTy) — BMKOHATM aHa/i3 HECMMETPUYHOrO
penmy 3agaHoro Kona. Cknactm 6anaHc noty»KHocTtel. NobyayBaTn BEKTOPHY Aiarpamy.
NitepartypHi gxepena: [5, 11]

Po3paxyHoOK TpudasHUX Kin 3a noKasamu npunaais
AHani3 TpudasHux Kin Ha 6asi nokasie Nnpuaagis.

Po3paxyHOK TpudasHoOro Kona npm Aii HeCMMETPUYHOI CUCTEMU BXIgHUX Hanpyr

BM3HAYEHHA  CUMMETPUYHWMX  CKNAJO0BUX HECMMETPMYHOI cuctemm  Hanpyr. [obyaosa
PO3PaxyHKOBUX CXeM AJ1A CUMETPUYHUX CKNALOBUX. BU3SHAUEHHA CTPYMIB i HANpPyr CUMETPUYHUX
CKNA40BMX Ta PO3PaXYHOK pe3ynbTyoumnX CTPYMIB i Hanpyr.

3aBgaHHA Ha CPC: lMigrotosKka go MKP-1
NitepatypHi axxepena: [5, 11]

MKP-1: Po3paxyHOK Tp1u$a3HOro Kosa CUHYCoigHOro cTpymy (45 XBUnuH)

Posgin 4. HECUHYCOIAHI NEPIOANYHI NPOLLECU B NIHINHUX KONIAX

Po3paxyHOK ogHo¢da3HOro NiHiliHOro Kona 3 HecuHycoigHoto EPC

AHani3z ogHodasHoro Kosa npu aii axxepena HecnHycoigHoi EPC. Po3paxyHOK MUTTEBMX CTPYMIB
Ta Hanpyr. BU3HayeHHA nokasiB Nnpunagis. BU3HauYeHHA MNOTY)KHOCTEN KOJAa HECUHYCOIAHOro
CTPyMy Ta CKNagaHHA banaHcy NOTYyXKHOCTEN.

3aBaaHHA Ha CPC: PIP 2 (gns Kona 3rigHo BapiaHTy) — BUKOHATM aHani3 TpudasHoro Kona npw aji
CUMETPUYHOI TPpUdA3HOT cUCTEMM HECUHYCOiaHUX EPC.
NitepatypHi gkepena: [5, 11]

Po3paxyHOK oaH0o¢a3HOro NiHiliHOro Kona 3 HecuHycoigHoto EPC

AHani3 ogHOda3HOro Kosia Npu oAHOYACHIN Aii axkepena HecmHycoigHoi EPC Tta nocainHoi EPC i3
HaABHICTIO Pe30HaHCHUX ABWULL,. PO3paxyHOK MUTTEBUX CTPYMIB Ta Hanpyr. Bu3HayeHHA nokasis
npuaazis. BU3sHaueHHA MOTYXKHOCTEM KOJila HECUHYCOIHOrO CTPYMy Ta CKAnagaHHAa 6GanaHcy
NOTYKHOCTEMN.

3aBaaHHA Ha CPC: lMiarotosKka no MKP-2
NitepatypHi axxepena: [5, 11]

MKP-2: Po3paxyHOK ogHO}a3HOro Kosia HeCMHYCOigHOro cTpymy (45 XBUAWH)

PO3AIN 5. NEPEXIAHI MPOLECU B JIIHIMHUX ENEKTPUYHUX KOJTAX

Po3paxyHOK nepexigHoro npouecy y Kosi 3 o4HMM HaKonuuyBauem eHeprii npu gii nocTiiiHux
Axxepen eHeprii

AHanis kin nepworo npaaky: RL Ta RC. Po3paxyHOK ycTaneHnx pexumis A0 Ta nicna KomyTauii.
CKNagaHHA XapaKTepUCTUYHOIO PIBHAHHA KOMQ Ta BM3HAYEHHA MOro KopeHiB. Po3paxyHOK




MOYaTKOBMX YMOB A/1A CTPYMiB i Hanpyr. 3HaXOAXKeHHA pPO3B'A3KIB ANA BiIbHUX CKAALOBMUX
CTpymiB Ta Hanpyr. MobyaoBa Yacosux rpadikis nepexigHUX CTPYMIB i Hanpyr.

3aBpaHHA Ha CPC: Po3B’A30K ABOX 3a4a4. 3a4adi HaAatoTbCs BUK/IaZadem.
NitepatypHi axxepena: [5, 11]

7. Po3paxyHOK nepexigHoOro npouecy y KoJi 3 ABOMa HakonuyyBayamu eHeprii Npu Aii NOCTiMHUX
Axxepen eHeprii
Po3paxyHOK YyCTasfieHMX pexumiB A0 Ta nicnAa Komytauil. CKAagaHHA XapaKTepUCTUYHOro
PiBHAHHS KOJIa Ta BM3HAuYeHHA MOro KopeHis. OcobaMBOCTI pO3paxyHKY MOYaTKOBUX YMOB AJ1s
CTPYMIB i HAaMpyr Npu ABOX HAaKOMW4YyBayax eHeprii. 3HAXOAKEeHHA PO3B'A3KIB CKNAJ0BUX NpU
[AIACHUX Ta KOMMIEKCHO-CMPAYXKEHUX KOPEHAX. 3anuc 3arasbHUX po3'A3kis, nobyaosBa 4acoBMX
rpadikis nepexigHUX CTPYMiB Ta HaMNpyr.
3aBaaHHA Ha CPC: [1nA 3a4aHOro BUKNagavyem Koaa CUMHYCOIA4HOMo CTPYMY BUKOHATU PO3pPaxyHOK
BUMYLLEHUX CKNAA0BMUX, MOYATKOBUX YMOB Ta KOPEHIB XapaKTePUCTUYHOIO PiBHAHHA.
NitepartypHi gxepena: [5, 11]
8. OnepaTtopHUiA MeToA PO3pPaxyHKY NepexiaHOoro npouecy B e1eKTpUYHOMY Koli 3 ABOMA
HaKonuyyBavyamm eHeprii
Po3paxyHOK ycTaneHoro pexumy A0 KOMyTauii Ta BU3HAUYEHHA He3aNeXKHUX No4YaTKOBUX YMOB.
MobynoBa onepaTopHOi po3paxyHKoBOi cxemu. CKnagaHHA piBHAHb Ana 300pakeHb CTpymiB
(Hanpyr) Ta 3HaXOAXKEeHHA 300paKeHb LWYKAHUX BENUYMH. 3HAXOAMKEHHA OPUTiHaNiB CTpymis
(Hanpyr).
3aBgaHHA Ha CPC: lMigrotosKa 4o icnuty
NitepatypHi axxepena: [5, 11]
JlabopamopHi 3aHamms
Ne |HasBa nabopartopHoi po6otu KinbKictb
n/n aya.rog,
Po3gin 3. TPUDA3HI ENEKTPUYHI KONA.
1.|JocnigKeHHA NAaCMBHOIO YOTUPUMOAKOCHMKA 3MIHHOTO CTPYMY. 2
2.1|NocnipykeHHA TpndpasHOro eNeKTPMUYHOro Kona nNpu 3'eaHaHHI axkepena i 5
CMoXKK1Baya 3ipKoto 3 HENTPANbHUM MPOBOAOM
2.2.|QocnigskeHHA TpMdasHOro eNnekKTPUYHOro Kona npu 3’'eaHaHHI axkepena i 5
CNo¥unBaya 3ipKoto 6e3 HelTpanbHOro NpoBoay
3.1|AocniaxeHHA TpUdasHOro eNeKTPUUYHOro KoNa Npu 3’€AHaHHI CNoXnBaya 3 5
AKTUBHUM XapaKTepOM TPUKYTHUKOM
3.2.|JocnigxeHHA TpMdasHOro eNekKTPUYHOro Kona npu 3’egHaHHI CnoXKmMBaya 3 )
AKTUBHO-PEAKTUBHUM XapaKTePOM TPUKYTHUKOM
3axuct nabopaTopHUX pobiT 1
Pospain 4. HECUHYCOIAHI NEPIOAWNYHI CTPYMU TA NEPEXIAHI MPOLLECU
4.1.|focnigxeHHA nepexigHUX NPOLLeCiB Y eIeKTPUYHUX KONax 3 NOCAIA0BHUM 5
3’egHaHHAM enemeHTiB RC
4.2.|docnigeHHA nepexigHMX NPOLECiB Y eIEKTPUYHUX KONaX 3 NOCNIA0BHUM )
3’egHaHHAM enemeHTiB RL
4.3.|JocnigKeHHA anepioANYHMX Ta KOANBaNbHUX NepexigHUX MPOoLECiB Y eNeKTPUYHUX ’

KOJ1axX 3 NOCANiA0BHMM 3’€AHAHHAM enemeHTiB RLC

3axucT nabopatopHux pobit 1




6. CamocrtiiHa poboTa cTyaeHTa
Nos3/n Bua camocTinHoi poboTu Kinbkictb
rognH CPC
1 MigrotToBKa 40 ayAUTOPHUX 3aHATb 4
MiarotoBKa 40 NabopaTOPHMX 3aHATL Ta NPOBEAEHHA PO3PaXxyHKiB 3a 5
nepBMHHUMWU SAHUMMU, OTPMMAHUMM HA NABOPATOPHUX 3aHATTAX
3 Migrotoska o MKP
BuKOHaHHA po3paxyHKoBO-rpadivyHoi poboTn
5 MigrotToBKa 40 eK3ameHy 30
MoniTUKa Ta KOHTPO/b
7. TMoniTMKa HaBYaNbHOI AUCUMNAIHU (OCBITHBOrO KOMMNOHEHTA)

Cucrema smmor, akKi BUKNada4 CTaBUTb nepea CTya4eHTOM:

npasmna BiABiAyBaHHA 3aHATb: BignosiaHo ao Hakasy 1-273 Big 14.09.2020 p. 3abopoHeHO
OLLiHIOBATK MPUCYTHICTb abo BiACYTHICTb 3406yBaya Ha aygMTOPHOMY 3aHATTI, B TOMY 4YMCAi
HapaxoByBaTW 3a0xo4yBasibHi abo wTpadHi 6ann. BignosiaHo Ao PCO gaHoi ancumnniHn 6anu
HapPaxoBYHOTb 3a BiAMNOBIAHI BUAW HAaBYAbHOI aKTUBHOCTI Ha JIEKUIMHUX Ta NPAKTUYHUX 3aHATTAX.
060B’sI3KOBOIO YMOBO A0MYCKY A0 EK3aMeHY €

- BignpauytoBaHHA, odopMIEHHA NPOTOKOANIB Ta 3aXWUCT BCiX /labopaTopHUX pPo6IT 3
ANCUMNNIHNY,

- BWKOHaHHA Ta 060B’A3KOBMIN YCHUI 3axmcT PIP;

- CyMmapHa Kinbkictb banis 3a cemecTp mae 6yTn B mexax Bia 30 go 60 6anis.

npasmaa NOBeAiHKN Ha 3aHATTAX: CTYAEHT MAa€ MOMKANBICTb OTPMMYyBaTK 6anu 3a BigNoBigHI BUAK
HaBYa/IbHOI aKTUBHOCTI Ha NEKLIMHNX, NPAKTUUYHMX Ta labopaTopHMX 3aHATTAX, Nepenbaderi PCO
avcumnnninm. BukopuctaHHa 3acobiB 38’A3Ky anA nolwyky iHdopmau,ii Ha ryrn-aucky BMknagada, 8
iHTEepHeTi, B AMCTaHUitHOMY Kypci Ha nnatdopmi CiKOPCbKUI 34iMCHIOETLCA 332 YMOBU BKa3siBKM
BUKNaAaYa;

npaBuNa 3axmcty NabopaTopHUX POBIT: AONYCKAETLCA AK iIHAMBIAYANbHUIA 3aXUCT NabopPaTOPHUX
pobiT, Tak i KonekTMBHWMM (y cKnagi OGpuragu, cknag fAKoi BM3HA4YalOTb Ha Mepliomy
nabopatopHomy 3aHATTi). B o6ox BMMNagKax OUiHIOWOTb iHAMBIAYyaNbHI BignNOBiAi KOXHOro
CTyAeHTa.

npaBuna 3axucTy iHAMBIAyanbHUX 3aBAaHb (PIP): 3axucT po3paxyHKoBo-rpadiyHoi pobotn 3
OVCUMNNIHM 34iACHIOETbCA 060B’A3KOBO Ta iHAMBIAYaNbHO. [TUTAHHA ANA 3aXMCTy popMYHOTbCA
Ha 6a3i Teopii 3a Temoto PIP. Be3 3axucty PIP poboTa oujiHioeTbea ¥y 50% Big makcMmanbHoi
KinbkocTi 6anis nepeabadyenmx PCO 3a PIP;

NoniTMKa aeanlaliHiB Ta NepeckaajaHb:

- HecBOeYaCcHe BMWKOHaHHA PIP, HEeCBOEYACHMUN 3axMCT NabopaTopHUx pobiT
nepeabayaloTb 3MEHLLEHHA MakcuManbHoro 6any 3asHavyeHoro y PCO 3a BignosigHui
KOHTPOJIbHUI 3axia, A0 75 %. MiHimanbHuii 6an He 3MiHIOETbCS.

- AKWO CTyAeHT He 3’aBuBcA Ha MKP/ nabopaTopHy poboTty/3axucT 6e3 noBarKHUX
NPUYUH , MOro pe3ynbTaT ouiHoeTbCA ¥y O H6anis. MoBaXKHA NPUYMHA NIATBEPAKYETLCA
[OBIAKO, MiCNA YOro CTYAEHT AOMYyCKaeTbcA A0 HanucaHHA MKP / sianpautoBaHHsA
nabopartopHoi poboTn / 3axucty nabopatopHux pobit um PrP.

- NepecKnagaHHsA 3axmcty nabopaTopHux pobit Ta PIP He nepeabayeHo;

- nosTOpHe HanucaHHA MKP Ha Buwuin 6an He nepenbayeHo.

npaBuNa NpM3Ha4YeHHA 3a0X04yBaIbHUX Ta WTPadHMX b6anis:

- 3a0xo4yBajibHi Ta WTpPadHi bann He BXOAATbL A0 OCHOBHOI wWKaan PCO, a ix cyma He

nepesuilye 10% cTapToBOi LWKaAU. 3a0xo4yBanbHi 6anM HapaxoBylOTb 33 y4acCTb Yy




8.

baKyNbTETCbKMX Ta YHIBEPCUTETCbKUMX ONiMMiadax 3 AncumnaiHn « TeopeTuyHi ocHoBM

€N1eKTPOTEXHIKNY, Y4aCTb Y HAYKOBUX KOHpEpeHL,ifx;
NoNiTUKa LWoAO0 aKagemiyHoi pobpoyecHocTi: Koaekc uyecTi HauioHanbHOro TexHIYHOro
yHiBepcutety YKpaiHn «KWUiBCbKMI NoniTeXHiYHMIA iHCTUTYT» https://kpi.ua/files/honorcode.pdf
BCTAHOB/IIOE 3arasibHi MOpasbHi NPUMHUMNKM, NpaBuia eTUYHOI noBediHKM ocib Ta nepeabayae
NoNITUKY aKagemiuyHoi aobpoyecHoCTi ana ocib, Wo npautoloTb | HAaBYaOTbCA B YHiBEpPCUTETI,
AKMMW BOHW MalOTb KEPYBATUCb Y CBOIM LiANBHOCTI, B TOMY YMCAi NPU BUBYEHHI Ta CKAALAHHI
KOHTPO/IbHUX 3aX04iB 3 AUCLUNAIHN «TeOpPEeTUYHI OCHOBU €NEKTPOTEXHIKMY»; MPU BUKOPUCTAHHI
umodpoBmMx 3acobis 3B’A3KYy 3 BMKAagavyem (MoOBiNbHWUI 3B’A30K, €NeKTPOHHA NoliTa, nepenmncka
Ha ¢opymax Ta y COL.MeperKax ToLLo) HeobXigHO AOTPMMYBATUCL 3arasibHONMPUNHATUX ETUYHUX
HOPM, 30Kpema 6yTH1 BBiUIMBUM Ta 0OMeXKYBaATK CNiNIKYBAaHHA pobOYMM Yacom BUKIaZaya.

BuAKW KOHTPOAIO Ta PEMTUHIOBa CUCTEMA OLiHIOBaHHA pe3y/bTaTiB HaBuaHHA (PCO)

MoTouHU KOHTPOAb: ekcripec-onuTyBaHHA, MKP, PI'P, nabopaTtopHi po6oTn

KaneHpapHuii KOHTPOAb: NPOBOAMTLCA ABiYi HA CEMECTP AK MOHITOPMHI MOTOYHOrO CTaHY BMKOHAHHA
BMMOT cunabycy.

CemecTpoBUIA KOHTPO/Ib: EK3aMeH

1. PeATHHr cTyaeHTa 3 KpeaWUTHOro moayna po3paxoByetbca 3i 100 6aniB, 3 HUx 60 6anis cKknapae
cTapToBa WKana. CTapToBUN PeUTUHT (NPOTAFOM CEMeCTpy) CKNaZaeTbea 3 6anis, WO CTYAEHT OTPUMYE

3a:

- BUKOHaHHS Ta 3aXUCT BOCbMW 1abopaTopHux pobiT AKLLO abopaTopHa poboTa CKNagaETLCA 3 OKPEMUX
YaCTUH, TO FOTYETbCA OAMH NPOTOKO/ a/ie KOXKHA YaCTMHA 3aXMLAETLCA Ta OLLIHIOETLCA OKPEMO;

- BUKOHaHHA Ta 3aXMUCT KOXKHOI YaCTMHW Yy paMKax OAHi€i iHgMBiayanbHoi pobotu (PIP);

- BUKOHaAHHA ABOX YaCTUH Yy paMKax OgHIel MOAYyNbHOT KOHTPOAbHOT poboTn (MKP).

2. Kputepii HapaxyBaHHs 6anis:

2.1. BUKOHaHHA Ta 3aXUCT abopaTopHux pobir

Barosuin 6an — 3.

MaKcumanbHa KinbkicTb 6anis 3a Bci 1abopaTopHi pobotn — 3 6anun * 8 =24 banis.

MiHimanbHa KinbkicTb 6anis 3a Bci IabopaTopHi pobotn — 3 6ann *8*60%= 14 6anis.

KpuTtepii ouiHlOBaHHA

AKiCHa NiAroToBKa A0 NabopaTopHoi poboTH (HasBHICTb NPOTOKOY, 3HAHHA MeTU PoboTKH, 3HAHHA
OCHOBHMX TEOPETUYHUX NONONKEHD, AKIi NepPeBiPAOTLCA), aKTUBHA Y4aCTb Y BUKOHAHHI AOCNIAXKEHD,
npasBuibHa Ta oxalHa 0bpobKa pe3ynbTaTiB A0CNiAiB, YiTKi BiANOBIAI Ha KOHTPOJIbHI NUTaHHA 3a
Temoto pobotn —(0,9..1)*3 6anu;

nobpa niarotoBka A0 NabopaTopHOi PobOTU, aKTMBHA y4aTb Y BUKOHAHHI AOCANiAXeHb, HECYTTEBI
NOMUAKM npu obpobui pesynbTaTiB Ao0CAiAiB, HENOBHI BiANOBIAi HAa KOHTPOJIbHI MUTAHHA —
(0,89..0,75)* 3 6anu;

HeAoCTaTHS NiaArotoBka Ao nabopaTopHoi poboTu, MacMBHA y4acCTb Y BMKOHAHHI AOCAIAMKEHD,
3Ha4yHi NOMMAKKM Npu 06pobui pe3ynbTaTiB AOCNIAIB, YACTKOBI BiANOBIAi HA KOHTPO/IbHI NUTAHHA —
(0,74..0,6)*3 6anu;

HeroToBHicTb A0 nabopatopHoi poboTn, MacMBHA y4acTb Y BMKOHAHHA [OCAIAMKEHb, HeAKiCHa
0bpobKa pe3ynbTaTiB, HEBIPHI BiANOBIAi Ha KOHTPO/IbHI NUTAaHHA 3a Temoto pobotn — 0 6anis.

2.2. lHgmBigyanoHe cemectpoBe 3aBaaHHA (PTP)

3riaHo 3 pob0YOI0 HaBYaIbHOK MPOrPaMOoLI0 KOXKEH CTYAEHT BUKOHYE PO3paxyHKOBO-rpadiuHy poborTy.

PIP € KOMNAEKCHOIO | Nepeabayae BUKOHAHHA HAaCTYMHUX 3aBAaHb:



1. PospaxyHOK TpudasHOro Kona CUMHYCOIAHOro CTPymMy 3 ABOMa MapanenbHo nig €aHaHUmMU
HaBAHTAXKEHHAMM Y CTaLLiOHapHOMY pexumi poboTu;

2. Po3paxyHOK TpudasHOro Kona CUHYCOIZHOro CTpymMy 3 ABOMa MapanenbHo nig'eaHaHMmu
HaBaHTaXXEHHAMM y pa3i 06pmBy/K.3. B 04HIN i3 pa3 HaBAHTANKEHHA (KNACUYHUM METOAO0M);

3. Po3paxyHOK TpudasHOro Kosa CUHYCOIAHOro CTPymy 3 ABOMa MapanenbHo nig’€aHaHumu
HaBaHTa)XeHHAMM Yy pa3si 0bpuBy/K.3. B OAHIN i3 pa3 HaBaHTaXKeHHA (METOAOM CUMETPUUYHUX
CKNafoBMX);

4. PO3paxyHOK CUMETPUYHOIO TPUGPA3HOrO KONa CUHYCOIAHOrO CTPYMy Mpu Aii CUMETPUYHOIT
CUCTEMWU HECUHYCOIAHWUX Hanpyru

5. Po3paxyHOK nepexigHWX MpoueciB B CUMETPUYHOMY TpudasHOMY KoAi  (MiAKAOYEHHS
CUMETPUYHOIO HaBaAHTAXKEHHSA A0 TPMA3HOTO AXKEPENa KUBMEHHS)

MaKcumanbHa KinbkicTb 6aniB 3a BUKOHaHHA oA4HOro 3aBAaHHA PIP — 3 6ann.
MaKcrmanbHa KifbKicTb 6aniB 3a 3aXUCT 0AHOro 3aBaaHHA PIP — 3 6anu.
MaKcmmanbHa KinbKicTb 6aniB 3a BUKOHaAHHSA Ta 3axXuUcT BCix YactuH PIP — 30 b6anis.
MiHimanbHa KinbKicTb 6aniB 32 BUKOHAHHSA Ta 3aXMUCT BCiX YacTuH PIP — 18 6anis.

KpuTtepii ouiHlOBaHHA

- BUBip ONTMMaNbHOro MeToAy PO3pPaxyHKy, NpPaBuUAbHE BUKOHAHHA PO3PaXyHKiB 3 MOBHUM NOACHEHHAM,
nepesipka pe3y/bTaTiB po3B’A3Ky, N0byA0Ba BKasaHWX B YMOBI Aiarpam; BiZibHe BONIOAiIHHA TEOpiElo 3a
Temoto PIP nig yac 3axucry — (0,9..1)*6 6anis;

- MpaBUAbHE CKAAZAHHA CUCTEMM PiBHAHb Ta ii PO3B’A30K, NepeBipKa OTPUMaHUX pe3ynbTaTis,
BiACYTHICTb BKa3aHWX B YMOBI giarpam; He3Ha4yHi NOMW/IKM YN HETOYHOCTI NPU BiANOBIAI Ha TEOPETUYHI
nUTaHHA 3a Temoto PIP nig yac 3axucty — (0,89..0,75)* 6 6anis;

- MNpaBW/ibHE CKNAJAHHA CUCTEMM pPiBHAHb Ta i PO3B’A30K, BiACYTHICTb NepeBipKM OTPUMaHMUX
pe3ynbTaTiB Ta BKAa3aHUX B YMOBI fiarpam; 4acTKoBe BONOAIHHA Teopieto 3a Temoto PIP nig yac 3axucrty —
(0,74..0,6)*6 banis;

- pO3B’A3aHHA 334a4i 3 NPMHLMNOBMMM NOMUAKamKM — O bani..

2.4. MopgynbHa KOHTPOJIbHA poboTa

MogaynbHa KOHTposbHa poboTa CKNAJAETbCA 3 ABOX 4YaCTUH: "Po3paxyHOK TpudasHoro Kona
CUMHycoigHoro ctpymy" Ta  "Po3paxyHOK oaHO}a3HOro Kona HeCUMHycoigHoro ctpymy" BignosigHo.
3aBAaHHS KOXKHOT KOHTPOJIbHOI pO60TU CKNada€eTbCs 3 OAHIEl 3a4aui.

Barosuii 6an KoxHoi YactTHM MKP — 3 6anis.
MaKcrMmanbHU cymapHuii 6an 3a MKP — 2*3=6 6anis.
MiHimanbHa cymapHa Kinbkictb 6anis 3a MKP — 6*0,6=3 6anu.

Kputepii ouyiHoBaHHA

- BMbip onNTMMasibHOro MeToAy PO3pPaxyHKy, NPaBU/ibHE BUKOHAHHS PO3PaxyHKiB 3 NOBHMM MOACHEHHAM,
nepesipka pe3ynbTaTiB po3B’A3Ky, Nobya0Ba BKa3zaHUX B ymoBi giarpam — (0,9..1)*3 6anis;

- NpaBW/bHE CKAaZl@aHHA CUCTEMM PiBHAHb Ta 1i PO3B’A3aHHA, MepeBipKa OTPUMaHUX pes3y/bTaTis,
BiZICYTHiCTb BKa3aHuX B ymosi giarpam — (0,89..0,75)* 3 6anis;

- NpaBW/ibHE CKNAJAHHA CUCTEMM pPIiBHAHb Ta ii PO3B’A30K, BIACYTHICTb MNEpPeBipKM OTPUMAHMUX
pe3ynbTaTiB Ta BKa3aHuX B ymosi giarpam — (0,74..0,6)*3 b6anis;

- p03B’A3aHHA 3a4a4i 3 NPUHLUMNOBMUMW NomuaKkamn — 0 6anis.



3. KaneHAapHWM KOHTPO/Ib: NPOBOAMUTLCA ABiYi HA CEMECTP AK MOHITOPMHI MOTOYHOIO CTaHY BUKOHAHHA
BMMOT cnnabycy. YMOBOI NO3UTUBHOIO NEPLUOro Ta APYroro KafeHAapHOro KOHTPOIB € OTPUMAHHA He
MeHLWwe 50 % MaKCMMaNbHO MOXKANMBOFO HAa MOMEHT BiZANOBIAHOrO KaNeHAAPHOTO KOHTPOIO PENTUHTY.

4. YMOBOI [O0NYCKY A0 €K3amMeHy € MiHIManbHO MO3UTMBHA OLjiHKA 332 BMKOHAHHA PO3pPaxXyHKOBO-
rpadiyHoi poboTK, 3apaxyBaHHA ycix 7abopaTOpHMX POBIT Ta CTapTOBMI peNTUHT He meHLwe 30 banis.

5. Cyma cTaptoBux 6anis Ta 6aniB 3a TecToBe 3aBAaHHA Ha eK3aMeHi NepeBoANTLCA A0 KiHLEBOT OLHKK
3rigHo 3 Tabsnueto:

KoHTponbHMI 3axia, KinbKicTb KOHTpOnbHMX | MakcumanbHuii 6an 3a | Becboro 6anis
3axofiB OAMH KOHTPONbHUM
3axig,
JTabopaTtopHi poboTH 8 pobiT 3 24
Prp 5 3aBaaHb 6 30
MKP 2 YacTnHu no 45 xs 3 6
60

6. Ha ek3ameHi CTy4eHTN BUKOHYIOTb iHAWBIAYaIbHI NTUCbMOBI 3aBAaHHA.

Ek3ameHaliliHa poboTa CKNagaEeTbCA 3 TPbOX 3aBAaHb.

3aBAaHHA, AKi BKAOYAlOTb 3afadvy noTpebyloTb AeTanbHOro Onucy Teopii, AKAa 3aCTOCOBYETbCA ANA
aHanisy 3agaHoro Kona.

KpuTtepii OuiHIOBaHHA eK3ameHy
MaKcMManbHUM PeuTUHT ek3ameHy - 40 6anis.

PentnHr eksameHy 38 — 40 6aniB — CTyAEHT NpaBW/IbHO PO3B’si3aB 3adadi Ta 3A4iMCHMB AKicHe iX
0bOpPMNEHHA, AaB YiTKi BM3HAYEHHA BCiX MOHATb | BENMYMH Ta BUYEPMNHi TEOPEeTUYHi 06I'PYHTYBaHHA
aHani3iB 3a4aHNX ENEeKTPUYHMX Kin, BiANOBIAi NOriYHi i NOCNiAOBHI.

PentnHr eksameHy 34 — 37 6aniB — CTyAeHT NpaBMAbHO PO3B’A3aB 3adadi Ta 34iMCHMB AKicHe iX
odOpMNEeHHA, AaB YiTKi BM3HAYEHHA BCiX MOHATb i BE/IMYMH Ta HEMOBHE TEOPETUYHI OBrPYHTYBAHHA
aHanNi3iB 3a4aHUX ENEKTPUYHUX Kin, Bi4NOBIAi NOriYHI i nocnigoBHi.

PeituHr ek3ameHy 30 — 33 6aniB — BiANOBIAAIOYM HA MWUTAHHA, CTYAEHT MPUMNYCKAETLCA OKPEMUX
NOMMJIOK, ane MOMe iX BUNPaBUTU 3a AONOMOrOI0 BMKNA[Aya; OaB YiTKi BM3HAYEHHA BCIX MOHATL i
BEJINYMH Ta YAaCTKOBE TEOPETUYHI OOI'PYHTYBaAHHA aHaNI3iB 3a4aHUX eIEKTPUYHKNX Kifl, BiANOBIAl NOriYHi i
NOCNiA0BHi.

PenTUHr eKksameHy 26 — 29 6aniB — CTyAeHT 4aCTKOBO BiAMOBila€ Ha eK3ameHaliliHi NUTaHHSA, 3HaE
BWU3HAYEHHA OCHOBHMUX MOHATb i BEIMYUH ANCUMMNIHW, B LiIOMY PO3YMIE CyTb aHaNi3y 3a4aHUX Kin

PenTuHr ek3ameHy 24 — 25 b6aniB — CTy4eHT YacTKOBO BiAMNOBIAAE Ha €K3aMeHaUiliHi NMTaHHA, NOKa3ye
3HAaHHA OCHOBHMX MOHATb | BEAMYMH AUCUUNAIHW, a/le HeAOCTAaTHbO PO3YMIE CyTb MOPAAKY aHanisy
3a4aHuX Kin. Bignosiai HenocnigoBHiI i HEYITKi.

PenTnHr eksameny 0 — y BiANOBIA| CTYAEHT NPUNYCKAETLCA CYTTEBMX MOMUAOK, MPOABAAE HEPO3YMIHHS
}i3NYHOI CyTi eneKTPOMarHiTHMX NPOLECIB, HE MOXKe BMMPaBUTU MOMMUIKM 33 AOMOMOrOH BUKNadaya.
BignoBiai HEKOpPEKTHI, a B AleAKnx BMNaAKax He BifNoBiAatoTb CyTi MOCTAB/NEHOro NUTaHHA. A6o xoua 6
OfHa i3 33434 He BMKOHaHa.

OCTaTOYHWUIN PENTUHT CTyAEeHTa CKNaaae cyma 6aniB oTpMMaHUX 32 CEMECTP Ta eK3aMeH.
Tabnuuga BignoBsigHOCTI peMTUHroBMx 6aniB OLIHKaM 3a YHIBEPCUTETCbKOIO LLKaNolo:

Kinbkictb 6anis OujiHKa
100-95 BiamiHHO
94-85 Lye nobpe




84-75 Hobpe
74-65 3a40BinbHO
64-60 JocTaTHbo
MeHuwe 60 He3agoBinbHO
He BMKOHaHi ymoBM A0NYyCKY He ponyweHo

9. [AopatKkoBa iHpopmauia 3 aucumnnniHm (0CBITHbOro KOMMNOHEHTA)
Mepenik NUTaHb, SIKi BUHOCATLCA HAa CEMECTPOBMIN KOHTPO/b, HABEAEHO Yy A0AATKY A0 cMiabycy.

3006yBay BULLOI OCBITM Ma€E MOXAMUBICTb NPOMTU OHNAMH Kypc(n) 3a ogHielo abo AeKinbKoMa Temamu,
nepeabayeHMmn poboYyoo NPorpamoto HasyanbHOiI gucumnaiHi. OHNalH Kypc 3400yBaYy moxe obpatu
CamoCTiiHO abo 3a pekomeHZaLiel BMKNaZava. 1 rog NpocayxaHOro Kypcy ouiHtoetbca y 0,83 6anu.
MaKcMmanbHa KinbKicTb rogmH, Aka Moxe 6yTW 3apaxoBaHa 3a pes3ynbTaTamMu HepopmMasbHOI OCBITH,
CTaHOBMTb 12 ropa, BianoBiAHO MakcumanbHa KinbKicTb 6anis 3a Taki pesynbTati cTaHoBUTL — 10 Ganis..

Ona CaMOCTIMHOrO BMBYEHHA MPOMOHYIOTLCA BiAHOCHO NPOCTI 3anMTaHHA, SAKi HOCATb Yy 6inbLOCTI
BUNAAKIB OMUCOBUI XapaKTep, NMPU3HAYeHi ONA PO3LWMPEHHS KPYro3opy CTyAEeHTIB Ta NOBTOPEHHA
mMmaTepianis, AKi BUBYANCL Y IHLWINX AUCUMNAIHAX, Ta MatoTb 6e3nocepeHE BiAHOWEHHS 40 AUCUMNNAIHN.

Po6ouy nporpamy HaB4YanbHOI gucuMnaiHK (cunabyc):
CKNnapaeHo oUeHT Kadbeapu TEOPETUYHOI eNeKTPOTEXHIKK, K.T.H, goueHT, MepeTaTtko KOnis BikTopiBHa
YxBaneHo kadeapoto TeopeTUYHOI eNeKTpoTexHikM (npoTtokon Nel4 sig 19.06.2024)

NoropykeHo MeTtoaunyHoto pagoto HH IEE (npoTtokon Ne 21 Big 25 yepsHAa 2024 p.)



