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Mporpama HaB4Ya/AbHOI AUCLUNIHU

1. Onuc HaBYaNbHOI AUCUUNAIHMK, iT MeTa, NpegMeT BUBYAHHA Ta pe3y/ibTaTu HaBYaHHA

Kypc “TeopeTtuyHi ocHoBu enektpoTexHikn” (TOE) € oAHMM 3 OCHOBHUX KYpCiB, fIKi BUBYAIOTbCS
CTYAEHTAMW BULLMX HaBYaIbHUX 3aKNafiB e/IeKTPOTEXHIYHOro npodinto. BuBYEHHA enemeHTHOI 6asn, ix
XapaKTePUCTUK Ta cnocobiB ix 3'eAHaHHA, 0a30BMX 3aKOHIB €NEeKTPOTEeXHIKM Ta MeToAiB aHani3y
eNEeKTPUYHMUX KiN, eNIeKTPOMArHiTHUX NPOLECIB B eIEKTPUYHUX KOaxX i NOAAX B 3arajibHii MOCTAHOBL
JIATAa€ B OCHOBY OBOJIOAIHHIO | 3aCBOEHHIO CreLjia/IbHUX ENEKTPOTEXHIYHMX OUCLUNAIH.

MeTtoo AaucumnniHn € GOpMyBaHHA | KOHKpeTM3auid 3HaHb 3 TEOPEeTUYHUX OCHOB
€/1eKTPOTEXHIKM 334N 3acTOCyBaHHA OTpMMaHOi iHbopmauii y BuUpiweHHI npodeciMHMX 3aBAaHb B
ob1acTi TeXHiIYHOI eKcnyaTauii enekTpoeHepreTMYHoro ob1afHaHHA Ta eHepreTuLi.

3aBAaHHAMM BMBYEHHA AUCUMUNAIHU €:

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

- OTpMMaHHA 6a30BMX 3HAHb CXEMOTEXHIYHOro MOAE/NIOBAHHA eNeKTPUYHMX Kin i npouecis,
BK/1H04AO4YM OCHOBU CTBOPEHHS MOJENIEeN 32 TEOPIEID e/IeKTPOTEN/I0BOT aHANOTil;


http://www.toe.fea.kpi.ua/

- HaBYUTUCb 3aCTOCOBYBATM OTPUMAHI 3HAHHA NPW BUBYEHHI CneuialibHUX AUCUMNAIH Ta B
NoAasnblUiii NPaKTUYHINM AiaNbHOCTI HA BUPOOHMUTBI;

- NpMABGAHHA HAaBMYOK BMIHHA KOPWUCTYBATUCA €NEKTPOTEXHIYHOI TEPMIHONOTIED, CUMBONIKOLO i
€N1eKTPOBUMIPIOBAbHUMMN NpUNaLaMU.

Mpeametom BMBYeHHA Kypcy TOE € OCHOBHI MOHATTA | 3aKOHW €/IeKTPOMArHiTHOro NoaA i Teopii
ENIeKTPUYHUX | MArHIiTHUX Kin; Teopis NiHiMHUX eNeKTPUYHMX Kin (Kin nocTiMHOro, CMHYCOiAanbHOro i
HECUHYCOTHOTO CTPYMiB), METOAM aHanisy AiHIMHUX Kin 3 [ABOMOJIOCHMMKU i 6aratonosiloCHUMM
enemeHTamu; TpudasHi Kona; nepexigHi Npouecu B NiHIMHUX KONAX i MeTOAM iX PO3PaXyHKY; HeNiHiNHi
€N1eKTPUYHI | MarHiTHi Kona NOCTIMHOTO i 3MIHHOrO CTPyMYy.

MpeameTom HaBYaNIbHOT AUCUMUNIHM € OCHOBHI MOHATTA, TEPMIHWM, 3aKOHMU, MPUHLUMN, TEOPEMMU,
BMBeAEeHi Ha 6asi Teopii eNeKTPOMarHiTHOro NosA, AKi ONUCYOTb POBOTY €NEKTPUYHUX | MArHITHUX Kin;
Teopia ogHOGMA3HUX NiHIMHMX Kin NOCTIMHOIO Ta CMHYCOIAHOrO CTPYMIB; Teopia TpMdasHMX Kin i Kin i3
HECUHYCOIAHMMM Hanpyramum Ta CTPymMamMu; MeToAM aHanisy MiHiMHUX Kin 3 [ABOMOJOCHUMM i
6araTonotCHUMM eNeMeHTaMK; MarHiTHO3B A3aHi Koa; pe30HaHCHI ABULLLA; NepexiaHi npoLuecy.

Pe3ynbTat HaBYaHHA:
3azanvbHi ma ¢haxosi KomnemeHmHocmi:
(3K 02) 3aaTHIiCTb 3aCTOCOBYBATM 3HaHHA Y NPaKTUYHMX cuTyauiax/ Ability to apply knowledge in practical
situations;
(3K 07) 3aaTHicTb NpautoBaTi B KomaHAi;/ Ability to work in a team.
(3K 08) 3aaTHicTb NpautoBaT aBTOHOMHO; / Ability to work autonomously.
(PK 02) 3paTHicTb BMpiWyBaTM NPAKTUYHI 3adadi i3 3a/y4eHHAM MeTOAiB MaTemaTukM, Oi3uKu Ta
enekTpoTexHiku / Ability to solve practical problems involving the methods of mathematics, physics and
electrical engineering.

lpozpamHi peaynomamu HABYAHHA:

(MPH 02) 3HaTM i pO3yMiTM TEOPETMYHI OCHOBM METPOJIOFT Ta eNeKTPUYHUX BMMIpHOBaHb, MPUHLUMNK
poboTM NPUCTPOIB aBTOMATUYHOIO KEepyBaHHA, PENEMHOro 3axucTy Ta aBTOMATMKKM, MaTU HaBUYKMK
34iCHEHHA BIANOBIAHWX BWMIPIOBAHb | BWKOPWUCTAHHA 3a3HAa4YeHWX MNPUCTPOIB ANA BUPILLEHHA
npodecinHnx 3aBaaHb.

(MPH 07) 3pilicHioBaTM aHani3 MPOUECIB B E€N1eKTPOEHEepPreTUYHOMY, €JIEKTPOTEXHIYHOMY Ta
eNleKTpomMexaHiYyHoMy ob61aaHaHHI, BiANOBIAHNX KOMMJIEKCAX i CUCTEMAX.

(MPH 08) ObupaTtk i 3actocoByBaTU NpUAATHI METOAMU ANA aHasi3y i CUHTE3y eNeKTPOMEXaHiYHUX Ta
€/1eKTPOEHEPTETUYHUX CUCTEM i3 3a4aHUMM NOKA3HUKAMMU.

2. MpepekKBi3nuTK Ta NOCTPEKBI3UTU AUCLMNNIHKU (MicLie B CTPYKTYPHO-0riYHIN cXemi HaBYaHHA 3a
BigNoOBigHOO OCBITHLOIO NPOrpPamolo)

Micue ancumnaiHn B CTPYKTYPHO-NOFIYHIA cXemi HaBYaHHA 3a BiAnoBiAHOK OCBITHbOI MPOrPamoto.
OucumnnniHa «TeopeTUyHi OCHOBU eNeKTPOTEXHIKM» € 6a30BOI AUCLUUNANIHOK B CTPYKTYPi OCBITHbOI
nporpamu.

Ona susyeHHs ancumnninm TOE HeobxiaHO 3aCBOEHHA NepepaxoBaHUX HUXKYE PO3AiNnis 3 Kypcis
BULLOI MaTEMATUKK | Pi3UKMK.

Buuwa matemaTtuka:

- MaTeMaTUYHMMN aHani3: GyHKUin, HabanKeHi obunmcneHHa, mexa i 6besnepepBHICTb, PO3KPUTTA
HeBMU3HaYeHoCTeN;

- NiHiHa anrebpa: maTpuui i Ail 3 HAMM, pileHHA anrebpaiyHMX PiBHAHb, NiHIAHI 3aN1€XKHOCTI i
nepeTBOPEHHA, BAACHI BEKTOPWU NiHINHOrO NepeTBOPEHHA, PIBHAHHA NiHINW, YMOBM MapanenbHOCTi Ta
nepneHANKYNAPHOCTI, KOMMJIEKCHI Yncna i Aaii 3 Humu;



- AndepeHuianbHe 1 iHTerpasbHe 4YucneHHA: audepeHLiloBaHHA Ta iHTErpyBaHHA, PilleHHA
3BUYANHUX AndepeHuiaibHUX PiBHAHb, PilEHHA OAHOPIAHMX | HEeOAHOPIAHUX AndepeHuianbHUX
PiBHAHDb, PIBHAHHA B YaCTUHHUX NOXiAHWUX i X pilLEHHA, YNCEeNbHi meToam pileHHA Ha EOM, pagu ®dyp'e;

- onepauinHe YNCNEHHA: NPAME | 3BOPOTHE NepeTBopeHHA Jlannaca, Teopema po3KIa[aHHSA;

- BEKTOpPHa anrebpa: cuMcTeMn KoopAauHaT, iX B3aEMO3B'A30K, onepauii geBepreHuis, rpagieHT,
poTop, onepaTtop Habna, onepauii noagiHoro andepeHuitoBaHHA, NOBEpPXHeBi Ta 06'emHi iHTerpanu,
piBHAHHA MNyaccoHa Ta iH. B iHTerpanbHoi Ta gudepeHuianbHoi popmax.

3aranbHa ¢isuKa:

- TepMmiHoOrif | Gi3UYHMIA 3MIiCT eNeKTPOTEXHIYHMX BENYMH (CTpym, Hanpyra, EPC, noTeHuian i T.
A.);

- 3aKOHM eneKTpomarHiTHOI iHAYKuii, KynoHa, bio-CaBapa-/lannaca; oauHULi BMMIpIOBAHHA
€/1eKTPUYHUX BEAMYMH, BM3HAUYEHHA HAMNPAMKY BEKTOPHWUX BEJIMYMH eNEeKTPUYHOrOo MOsA, MeXaHidHi
NPOABU €NEeKTPUYHOro i MaArHiTHOro noJis, B3aEMOAIA NPOBIAHUKIB 3i CTPyMamun B MarHiTHOMy noni,
3aKoH [xkoyna - JleHua, 6anaHc NOTYXKHOCTEN, NPUHUMNK 6e3nepepBHOCTI CTPYMY | MarHiTHOro NOTOKY,
3aKoHM Oma i Kipxroda, 3aKoH NOBHOrFO CTPyMy , 0BUYNCNEHHA EKBIBAIEHTHMX ONOPIB NPWU NOCAILAOBHO-
napanenbHoMy 3'€eQHaHHI pe3ncTopiB; TEPMOENEeKTPUYHI ABULLA, NPUHUMN Aii eNeKTPOHHUX i
HaNiBNPOBIAHMKOBUX NPUAALIB.

OucumnniHa TOE € OCHOBHOK AnA MNOA4aNbLIOro BMBYEHHA AUCUMMAIH 3 UWMKAY OCHOBHOI
NigroToBKM « ENeKTpUYHi MawnMHN», «ENEeKTPUYHA YacTMHa CTaHLUiN Ta NigcTaHuii», «EnekTpoeHepreTyHi
mepexi Ta cuctemun», « OCHOBM METPOOTii Ta eNEeKTPUYHUX BUMIPIOBaHb».

3. 3micT HaBYaNbHOI AUCLUNNIHU

OcsiTHi KomnoHeHT 1 (OK 1)
«TeopeTUyHi OCHOBM eNEeKTPOTEeXHIKU. YacTuHa 1»

Po3ain 1. NliHiliHI eneKTpUUHi Koaa NOCTiHHOro cTpymy
Tema 1.1 OcCHOBHi NOHATTA Ta 3aKOHU €/IEKTPUYHOTIO KOoAa

Bctyn. MMpegmeT i meTa Kypcy. 3Ha4yeHHA enekTpodiKalii, eneKTpOoTEXHIKWM, eNeKTPOHIKW,
eHeprosbeperkeHHs B yMOBax HayKOBO-TeXHIYHOT pesosouii XXI cTopivys. 3B'A30K AUCLUUNIHM 3 iHLLIMMMK
3ara/ibHOTEOPETUYHMMM | cneuianbHUMKM  aucumnniHamu. Opradisalia  HaByaibHOiI  poboTw.
PekomeHaoBaHa nitepatypa.

ba3oBa Teopia eneKTPOMarHiTHOro nosa. BeegeHHA NOHATb HAaNPYXEHICTi, HanNpyru, noTeHuiany,
cTpymiB Ta Moro Buais. Cuctema piBHAHb MakcBena.

EnekTpuyHe Kono, 1oro enemeHTM Ta cnocobu ix 3'eaHaHHA. BonbTamnepHa XapaKTepuUCTUKa
(BAX) enemeHTiB. JliHilHi i HeniHiHI enemeHTU. [)kepena eHeprii: AXKepeno Hanpyru, AXKepeno cTpymy.
Cxemu 3amiweHHA i BAX gxepen eHeprii. YMOBWM eKBiBAaNE€HTHOCTI CXeM 3aMmilleHHA. 3aKoH Oma: gnsa
NacuMBHOI AiNSHKKM KoNa, AN BiTKU 3 AXKEPENOM, ANA 3aMKHEHOro Kosa. 3akoHu Kipxroda gna ctpymis Ta
Hanpyr.

Tema 1.2 MeToam po3paxyHKy e/1eKTPUYHUX KiN NOCTIHHOro cTpymy

MeTog, piBHAHb Kipxroda. MeToa KOHTYPHMX CTPYMiB. BnacHi i MiXKKOHTYpHi onopu. banaHc
NOTYXHOCTE B eNeKTPMYHOMY Koni. MeToq BYy3/110BMX NOTEHLianiB, MeToZ BY3/10BOi Hanpyru. BaacHi i
MiXBY3/10Bi NpoBigHOCTI. lMpuHUMN | MeToa HaKnadaHHA Aii gxKepen eHeprii. BxigHi i B3aemHi
NpPOoBigHOCTI BITOK, KoedilieHTN Nnepeaadi Hanpyru Ta CTpPymy. BAacTuBicTb B3aEMHOCTI i i BUKOPUCTaHHA.
Teopema KomneHcauii. [epeTBOPEHHA NACUMBHUX AINAHOK €NeKTPUYHOro Kosa: noc/igoBHe Ta
napanenbHe 3'€egHaHHA. NepeTBOPEHHA 3ipKU i TPUKYTHUKA onopiB. lNepeTBOpPEHHSs AiNAHOK Kona 3
Axepenamu eHeprii. MepeHeceHHs EPC.

Teopema Npo aKTMBHMW ABOMONOCHUK. Cxemun TeseHeHa i HopToHa. MeToa eKBiBaNeHTHOro
reHepaTopa i MOro BUKOPUCTaHHA AN PO3PAXYHKY Kona.

MNepepnaya eHeprii Big, akTUBHOro ABOMO/IFOCHMKA A0 NAaCMBHOrO. Hanpyru i NOTY*KHOCTi NpW 3MiHi
HaBaHTaXXeHHA NiHii nepegavi. KK niHii nepegavi enektpoeHeprii, yMOBM nepeaaBaHHA MaKCUMaAbHOI
NOTYXHOCTI Big reHepaTopa A0 CNOoXuBaya.



Po3ain 2. NliHiliHI eneKTpUUHi KONa 0a4HOPA3HOrO CUHYCOIAHOTO CTPYMY
Tema 2.1 BnacTMBOCTi Ta pO3paxyHOK eNIeKTPUUHUX Kil CMHYCOIAHOro CTpymy

[xxepena CUHYCOIAHUX HANpyr i cTpymiB. MUTTEBI 3HAYEHHA CTPYMYy, Hanpyru, ¢asa KoJMBaHb,
noyaTkoBa ¢asa, KyT 3cyBy ¢a3. Yacosi giarpamu. [itodi (epeKTUBHI) 3HAUYEHHS CUHYCOIAHMX Hanpyr i
CTpyMmiB. BeKTopHi giarpamu. CUHYCOIAHWI CTPYM Yy KOAi 3 MOCNIAOBHUM i MapafenbHUM CMONYYEHHAM
RLC - enemeHTiB. 306paxKeHHA CUHYCOIAHUX BE/MYMH i3 BUKOPWUCTAHHAM BEKTOPIB Ta KOMMIEKCHUX
yncen. 3akoHn Oma i Kipxrocda B KomnnekcHin popmi.

MWUTTEBA MOTYXKHICTb | KONMBAHHA €Heprii y KOAi CUHYCOIAHOro CTpymy. AKTUBHA, PEaKTUBHA i
NOBHA MNOTY}KHOCTi. KOMNNEeKCHa NOTYKHiCTb. BanaHc NOTyXXHOCTEN.

MacMBHUI ABOMNONOCHUK i MOro eKBiBaNeHTHI CXEMM 3aMILLEHHA Y KO CMHYCOIAHOIo CTpyMmy.
TPUKYTHUKM Hanpyr i onopis. TPUKYTHUKU CTPYMIiB i NPOBIAHOCTEN. AKTMBHI i peaKTUBHI Hanpyru i
CTPYMM, aKTUBHI | peakTUBHI onopu i npoBigHOCTI. KomnaeKcHi onopu i NpoBiAHOCTI.

Po3paxyHOK CKNagHUX eNeKTPUYHUX Kin cmHycoigHoro ctpymy MPK, MKC, MBI, MH, MET i3
BMKOPUCTAaHHAM KOMMJIEKCHOrO 06uncneHHs. TonorpadiyHi giarpamu.

Tema 2.2 EneKkTpuyHi Kona 3 iHAYKTUBHO-3B'A3aHUMM eleMeHTaMu

MoTOKM i NOTOKO3YeNAeHHA CaMOiHAYKLUii i B3aeMOiHAYKLi. MapameTpu iHAYKTUBHO-3B'A3aHMUX
eNleMeHTIB eNeKTpUYHOro Kona. OgHOMMEHHI MOMOCU IHAYKTUBHO-3B'A3aHMX enemeHTiB. PO3paxyHOK
pO3rany>KeHux Kin 3 iHAYKTUBHMMM 3B'A3Kamu. Po3B'A3aHHA iHAYKTMBHOro 3B'A3Ky. locnigosHe i
napanenbHe 3'€gHaHHA iHAYKTUMBHO-3B'A3aHMX KOTYWOK. BEeKTOpHI Agiarpamu y pasi y3rogxKeHoro i
Hey3rogeHoro 3'egHaHHA. EKBiBaNeHTHI onopu KoTywoK. EpekT "xnMbHoi" emHocTi. NMepeaaya akTUBHOI
MNOTYXHOCTi  MiXX  iHOYKTMBHO-3B'A3aHMMM enemeHTamu.  TpaHchopmatop 3 AiHIMHUMMMK
XapaKTepuUCTMKamu. laeanbHuim TpaHcdopmaTop.

Tema 2.3 Pe30HaHCHI ABMLUA i YaCTOTHi XapaKTEepPUCTUKU

3aranbHi ymoBM pe3oHaHcy. Pe3oHaHC y NocaigoBHOMY i MapanesibHOMY KOAIMBA/IbHUX KOHTYpax.
BekTopHa pgiarpama pe3oHaHCHOro CTaHy. JJOOpOTHICTb i cMyra NPOMyCKaHHA KONMBA/ZIbHOTO KOHTYpY.
YHacTOTHI XapaKTEPUCTUKM MNOCAIAOBHOTO | MapanenbHOro KOHTypiB. EHepreTuuHi npouecu npwm
pe30HaHci.

YaCTOTHI XapaKTEPUCTUKU pPeaKTMBHMX ABOMOMIOCHMKIB. Hyni i nontocu BxigHoro onopy
pPeaKTUBHUX OBOMNOMOCHUKIB. CMHTE3 pPeaKTUBHUX ABOMNONOCHMKIB. Pe30HaHC B iHAYKTMBHO-3B'A3aHMX
KOHTypax. Bname aKTMBHMX ONOPiB Ha YaCTOTHY XapaKTEPUCTUKY Kona. MNpaKTMUYHE 3HaYeHHA pe30oHaHCy
B €N1eKTPUYHMX KONaxX.

Tema 2.4 OcHOBM TeOopii HOTUPUNONIOCHUKIB

Knacudikauia 4oTMpUNONOCHUKIB Buan piBHAHb NacMBHUX YOTUPUNOAOCHUKIB. KoediuieHTn i
MaTpuLi NnapameTpis. YMoBK cumeTpii i obepHeHoCTi.

EKBiBaNE€HTHI CXeMM 3aMilLLleHHA NACMBHUX | aKTUBHUX YOTUPUMNOIOCHUKIB. BXigHi i nepegaBanbHi
dYHKLUIi. XapaKTepuUCTUUHi napameTpu. AHaniTUYHE Ta eKcnepuMeHTasibHe BU3HaAYeHHA KoedilieHTiB
YOTUPMMNONIOCHUKA. PiBHAHHS YOTMPUMNONIOCHUKA, 3anucaHi 4yepes rinepboniuyHi napametpu. BxigHi
Onopu YOTUPUNOJIOCHUKA.

Cxemu 3'eHaHb YOTMPUNOJIIOCHMKIB. EKBIBaNEHTHI NapameTpu.

OcBiTHi# KOMmnoHeHT 2 (OK 2)
«TeopeTU4Hi OCHOBM eNeKTPOTEeXHIKK. YacTuHa 2»

Po3ain 3. TpudasHi enekTpuyHi Kona
Tema 3.1 AHani3 TpudasHUX eIEKTPUUYHMUX Kin

BaratodasHi Kona i cuctemu Ta ix Knacudikauin, Buan 3'eagHaHHA $a3. Po3paxyHoK TpudasHUX Kin
B CUMMETPUYHMX | HECUMETPUYHMX pPeXMmax. 3acTocyBaHHA MeTogy [ABOX By3niB Ta MeToay
€KBiBaJIeHTHUX NepeTBopeHb. OKpemi BUAN HECUMETPUYHUX peXXUMIB. [pnKnagn pospaxyHky. CymiweHi
BEKTOPHI Aiarpamu Hanpyr Ta CTPyMiB.



Po3paxyHOK TpunpoBigHoro TpudasHoOro Kosa 3a BiJOMUMM NiHIMHUMKW Hanpyramu reHepaTtopa.
BUKOPUCTAHHA MeToAY KOHTYPHUX CTPYMIB ANA PO3paxyHKy TpudasHoro Kona. MNpuKknaam po3paxyHkis,
BEKTOPHI Aiarpamun Hanpyr i CTpymis.

AKTMBHA NOTYXKHICTb i i BUMiptoBaHHA y TpUdasHUX Konax. MeToa ABOX BaTMeTpiB. BUmiptoBaHHA
PeaKTUBHOI NOTYXHOCTi CUMETPUYHOTO 3-$pa3HOro Kona.

ObepToBe marHiTHe none. MpUHUMN AiT ACUHXPOHHOI | CUHXPOHHOT €NEKTPUYHOI MALLMNHM.

Tema 3.2 MeToa, cMMETPUUYHUX CKNAA0BUX

CMMETPUYHI CKNagoBi TpUPasHUX CUCTEM Hanpyr Ta cTpymiB. OCHOBHI BNAcTUMBOCTI TpUdasHUX
Kifl CTOCOBHO CMMETPUYHMUX CKNAZ0BUX HaMpyr i cTpymis. Onopu cMmeTpuyHoro TpmudasHoro Kona ana
CTPYMiB Pi3HMX MNOCAIAOBHOCTEN. PO3paxyHOK CUMETPUYHUX TPUGDA3HUX Kin METOAOM CUMETPUYHUX
CKNagoBuX.

CMMeTpUYHI CKNagoBi HAnMpyr i CTPyMiB y HecumeTpuyHomy TpudasHomy Koni. PospaxyHok
TPUA3HUX KiN 3 HECUMETPUYHUM HaBaHTAXKEHHAM.

Po3paxyHOK TpndasHUX Kin 3 HECUMETPUYHOL AiNAHKOK B NiHii.

Po3ain 4. HecuHycoigHi nepiognuHi npouecu B NiHiIMHUX eNeKTPUUYHUX KoNax
Tema 4.1 EneKTprUUHi KOna HECUHYCOIAHOrO NePiogUYHOro CTpymy

JOVCKpeTHI cnekTpu nNepioguYHNX HECUHYCOIAHMX CTPYMIB i HaNpyr. BeanunHu i KoediuieHTH, Wwo
XapaKTepU3yoTb NepioauYHi  HecuHycoigHi  curHanu. OcobamBOCTi  BMMIpPIOBAHHA MNepPioANYHUX
HECMHYCOiIAHUX CTPYMIB i Hanpyr.

Po3paxyHOK MWUTTEBUX 3HAYeHb YCTaZeHUX Hanpyr i CTPYMiB B eNeKTpUYHUX Konax 3
nepiogu4yHUmm HecuHycoigHnmm EPC. BM3HA4YeHHA AiloumMX 3HAYeHb CTPYMiB Ta Hanpyr. 3aseXkHicTb
dopmMM KpUBOI CTpymMy Bi4 MNapameTpiB KoAa Yy pasi HecUHycoigHoi Hanpyru. Pe3oHaHC y Koni 3
HecuHycoigHoto EPC. Pe3oHaHCHi YacToTHI pinbTpu. MoaynboBaHi KONMBaHHA.

MOTYXKHICTb Y KONi NepiognYHOro HECUHYCOIAHOrO CTPYMY.

BuLi rapMoHiKM B CMMETPUYHMX TpUdasHUX Konax. CKnagosi npAmMoi, 3BOPOTHOI Ta HY/IbOBOI
nocnigosHocten @a3 B HECUMHYCOIAHUX GA3HUX Ta AIHIMHUX Hanpyrax i CTpymax CUMETPUYHOro
TpudasHoro Kona y pasi 3'egHaHHA B 3ipKY UM TPUKYTHUK. CNiBBiAHOWEHHA MiXX Ga3HUMU i NiHIMHUMMK
Hanpyramu i ctpymamu. Bname cxemu 3'egHaHHA 06MOTOK TpMdasHOro reHepaTopa Ym TpaHchopmaTopa
Ha rapMOHIYHWNI CKNAA, CTPYMIB CNOXKMBaYa.

Po3gin 5. NepexigHi npouecu B NiHIMHUX eNeKTPUUHUX KoNlaxX
Tema 5.1 KnacuuHuii metoga po3paxyHKy nepexigHux npouecis

BMHMKHEHHA nepexigHMX MPOUECiB i 3aKOHM KOMyTaLii, MOYaTKOBIi YMOBM i X BW3HAYEHHSA.
KnacnuHunii metoq pospaxyHKy nepexigHux npouecis. [epexiaHWUn, BUMYLIEHUNA i BINbHUIA pPeXMMU.
Po3paxyHOK BiIbHUX CKNaAoBMX MeToAom anrebpwusauii andepeHuianbHUX PiBHAHb. Buan BinbHUX
NPOLLECiB. 3ara/lbHUN aITOPUTM PO3PAXYHKY NepexigHMX NPoLEeciB KNaCUYHUM METOLOM.

MepexigHi npouecn y RL i RC Konax nepworo nopaaky 3 Axepenamu NoCTiMHUX i CUHYCOTAHUX
Hanpyr. MocTiltHa Yacy.

OcobaMBOCTI PO3pPaxyHKY NepexiaHUX NPoLEeciB y KoNax 3 HEKOPEKTHO 3a4aHUMM NOYATKOBUMMU
YyMOBaMM.

MepexigHi npouecn y RLC Konax Apyroro nopsaaky 3 A)Kepenamu NOCTIMHUX | CUHYCOigHWUX
Hanpyr. MepexigHi npouecn B nocnigoBHomy RLC Koni. OcobamBocTi anepiogMyHUX i KONUBANbHUX
nepexigHux npouecis. AnepioauuyHuii pos3paa/3apag KoHAeHcaTopa Yy nocnigosHomy Koni RLC.
FPaHUYHMIA anepioanyYHUI po3paa/3apsan KoHaeHcaTopa. KoansBanbHUI po3paa/3apsan KoHaeHcaTopa.
PiBHAHHA pgNA CTPyMy Ta Hanpyr Ha enemMeHTax Kosa, 4Yacosi rpadikm cTpymy Ta Hanpyr. [lekpemeHT
KONMBaHb Ta N0rapudMivyHMi aekpemeHT. Yacosi rpadiku cTpymy Ta Hanpyr.

Tema 5.2 Onepartop meToa po3paxyHKy nepexigHMxX npouecis
Mpame nepeTBOpeHHA Jlannaca Ta MOro OCHOBHI BnacTMBOCTI. OpwuriHanuM Ta iX onepaTopHi
306paxeHHs. 3akoH Oma Ta 3akoHu Kipxroda B onepaTopHin popmi. EKBIBaNEHTHI onepaTopHi cxemu.



PiBHAHHA €NeKTPUYHMX Kin B onepaTopHi ¢opmi. 3aranbHU aNropuUTM pPO3PaxyHKY nepexigHux
npouecis onepaTopHMM MeTOAOM. Bu3HaueHHA opuriHany 3a onepaTopHUM 306parkeHHAM. CxemHi
bYHKLiT B onepaTopHin dopmi.
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HaBYaNbHUWA KOHTEHT
5. MeToauKa onaHyBaHHA HAaBYaNAbHOI AUCLMNNIHK (OCBITHBOrO KOMMNOHEHTA)

HaByanbHa aucumnaiHa oxonntoe 36 roguH nekui, 36 roauH MNPaAKTUYHWUX 3aHATb Ta 18 roguH
NnabopaTtopHUX PobIT, a TaKOXK BMKOHAHHA MOAY/NbHOI KOHTPOJIbHOT poboTn (MKP), AKa cknapaeTtbea 3
OBOX YaCTUH (3a Temamu) TpuBanicTio 1 akad. rof. KOXHa Ta BMKOHAHHA pPO3paxyHKOBO-rpadivHol
poboTu.

MpaKTUYHI 3aHATTA 3 AMCUMNAIHM NPOBOAATLCA 3 METOK 3aKPiNJeHHA TEOPETUYHUX MNOJIOXKEHDb
HaBYa/bHOI  guUCUMNAIHM i HabyTTa CTyAeHTaMM yMiHb | HaBMYOK OMepyBaTU Cy4yacCHOK
€/1eKTPOTEXHIYHO TEPMIHONOTIED Ta NPOBOAUTU PO3PAXYHKU €NEKTPOTEXHIYHMX KiN Pi3HOI CKNaAHOCTI.
Buxoaaum 3 posnoginy 4acy Ha BMBYEHHA AUCUMNAIHM, PEKOMEHAYETLCA AEB'ATb NPAKTUYHMX 3aHATb
(3 BpaxyBaHHAM Yacy Ha MKP).


https://do.ipo.kpi.ua/course/view.php?id=40
https://do.ipo.kpi.ua/course/view.php?id=41

NabopaTtopHi poboTH 3 AMCUUNAIHN NPOBOAATLCA 3 METOK HabyTn BMiHHA Pob0OTM 3 BUMIPHOBaNbHUMM
npunagamu, oOpraHisauia Ta npoBefeHHA eKCNepuMMEHTIB, 3HATTA eKCNepuMeHTaNbHUX JOaHuX 3
noganbluoto ix 06pobKoto Ta GOpMyBaAHHAM BUCHOBKY 32 pe3y/ibTaTaMM EKCNEPUMEHTY.

MeTogm Ta GOPMM HABYAHHA BKAKOYAKOTb HE NAULIE TPAAMUIMHI YHIBEPCUTETCbKI ayAUTOPHI 3aHATTA, a
TaKoX poboTy B KOmaHAax/rpynax nifg 4yac npoBeAeHHs eKCnepuMMEeHTIB. 3acTOCOBYIOTbCA CTpaTerii
aKTMBHOIO HaBYaHHA, fAIKi BU3HAYAlOTbCA TAaKMMMU METOAAaMM Ta TEXHOJoriAMKU: meTogm npobnemHoro
HaBYaHHA (LOCNIAHULBKUIA MEeTOA); 0COBUCTICHO-OPIEHTOBAHI TEXHO/IOTiT, 3aCHOBAHI HA TaKMX popmMax i
MeToAax HaB4YaHHA fAK Kelc-TeXHONOoriA i NpOeKTHa TexHoJoria; Bisyanisauia Ta iHpopmauinHo-
KOMYHIKaUiNHi TEXHONOTii, 30KpemMa eNneKTPOHHI npe3eHTauii ANA NeKUiMHMX 3aHATb. KomyHikauia 3
BMKNada4Yem 6yayeTbCs 3a LONOMOrOK BUKOPUCTaHHA iIHPOPMaLLIMHOT cucTemn «ENEKTPOHHWUI Kamnycy,
a TAKOX TaKMMM IHCTPYMEHTAMM KOMYHiKaLii, AK eneKkTpoHHa nowTa i Telegram. Mig Yyac HaBYaHHA Ta
ANA B3AEMOA|i 3i cTygeHTaMMU BUKOPUCTOBYIOTbCA Cy4vacHi iHGOpPMaLiMHO-KOMYHIKaLiiHI Ta Mmeperkesi
TEXHOOrii ANA BUPIiLLEHHA HaBYaIbHMUX 3aBAaHb.

N/g HasBa Temu neKuii Ta nepenik OCHOBHUX NUTaHb
3/n
Po3gin 1
NIHINHI ENEKTPUYHI KONA NOCTIMHOIO CTPYMY.
1. BctynHe 3aHATTA

MpeameT i MeTa Kypcy. 3HauyeHHs eneKkTpudikauii, eneKTPOTEXHIKN, eNIEKTPOHIKM,
eHeprosbepekeHHA B YMOBaxX HayKOBO-TEXHIYHOI peBoJoLUil. 3B'A30K AUCUMMAIHN 3 iHLWMMMK
3ara/IbHOTEOPETUYHUMM | CcheljianbHUMKM  aucuuniiHamu. OpraHisauis HaB4yasbHOI poboTw.
PekomeHaoBaHa nitepartypa. BxiaHWN KOHTPO/Ib.

ba30Bi NOHATTA Ta BU3HAUYEHHA.

EneKktpuyHe Ta MarHiTHe nose — ABi CTOPOHU EANHOTO eNEeKTPOMArHiTHOro nonA.

OCHOBHI BM3HAYeHHA Ta XapPaKTEPUCTUKU eneKTpPoMarHiTHoro nons. PiBHAHHA Makcsena Ta ix
di3nMyHa CyTHICTb.

BBeseHHA MOHATb NoTeHuiany, Hanpyrn, EPC Ta ctpymy. Buan ctpymis. YMOBM MNpPOTiKaHHA

CTpymy.

3aBaaHHA Ha CPC: O3HaiomnTuch i3 MYE Ta gepKaBHUMM CTaHAapPTaMK YKpaiHu
NitepartypHi axxepena: [1, 4, 6-8]

2. EneKTpuuHe KONO: MOro CTPYKTypa, €1eMeHTU Ta X XapaKTepUCTUKW.

BBeseHHA OCHOBHOI TEPMIHOOTI: eNeKTPUYHE KOJIO, eNIeKTPUYHA CXema, CXema 3aMilleHHS,
CTPYKTYpa Kona, Knacudikauia enemeHTiB i T. 4.

MacuBHi enemMeHTU eNIeKTPUYHOIO eNeMeHTH (Pe3ncTop, KOTyLKa iHAYKTUBHOCTI, KOHAEHCaTop).
Ix cxemmn 3amileHHs, cnocobu 3’egHaHHA, BOAbT-aMnepHi xapakTepucTukn (BAX) enemenTis.
B33aeEMO03B’A30K MiX CTPYMOM Ta HaMpyrow Ha KOMKHOMY i3 MacMBHWUX efemMeHTiB. EHepris, Aky
BUAINAE PE3UCTOP, EHEPTIA €NEKTPUYHOTO Ta MArHiTHOro NoJiB.

AKTUBHI eN1eMeHTN eNeKTPUUYHOrO eNeMeHTU (I)Kepeno Hampyru, Axepeno cTpymy). Ix cxemm
3amiweHHs, BAX. YMOBUM eKBiBaN€HTHOCTI CXEM 3aMilLLeHHS.

Pexxmmun Hepoboyoro xoay Ta KOPOTKOrO 3aMUKaHHA.

3aBpgaHHA Ha CPC: [opiBHATM npupody BWHUKHEHHA CTPYMiB MPOBIAHOCTI, 3MIlLEHHA Ta
nepeHocy. lpoaHaniayBatTn pisHMLIO y CXemax 3aMilleHHA peanbHOro Ta iAeanbHOro AxKepen
eHeprii.

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

3. OCHOBHi 3aKOHU eNeKTPOTEXHIKN.
Ha 6a3i Kin noctiiHoro ctpymy: 3akoH Oma ans AinAHKM Pe3nCTUBHOIO eNeMeHTa, AiIAHKN Kona,
3aMKHeHOoro KoHTypa. Mepwunii i apyrnin 3akonun Kipxroda.




3aKOH 36epeXKeHHs eHeprii. BanaHc NOTYXXHOCTeM ANA KiN NOCTIMHOrO CTpyMmy.

AHani3 npocTux Kin. Metopa 3ropTku.

MeTtoau po3paxyHKy CKAQgHUX eNeKTPUUHUX Kin.

MeTtog, piBHAHb Kipxroda: CyTHICTb, aKTyanbHiCTb Ta [AOUINbHICTb 3acTOCYBaHHA, anropuTm
3aCTOCYBaHHA. YMOBHO-404aTHI Ta peanbHi HanpaAMKU CTpymiB Ta Hanpyr. Npuknag 3actocyBaHHA
MPK.

BanaHc NOTYKHOCTEN Y CKNAAHMX KOJTaX MOCTIMHOIO CTPyMy.

3aBgaHHA Ha CPC: 3BepHyTW yBary Ha MOXAMBICTb 3aCTOCYBaHHA MATPUYHUX Popm 3anucy
PiBHAHb 3a 3aKOHaMK Kipxroda i KOHTYPHUX CTPYMiIB.
NitepartypHi axxepena: [1, 4, 6-8]

MeToaun po3paxyHKy CKNaAHUX €NEeKTPUYHUX Kin.

MeToza, KOHTYPHUX CTPYMIB: CYTHICTb, OBIPYHTYBaHHA OTPUMaHHA MeToay (BMBOZA), aKTya/IbHICTb
Ta AOUINbHICTb 3aCTOCYBAHHA, a/ITOPUTM 3aCTOCYBaHHA. BnacHi i MiXKKOHTYpHI onopw.

MeToa, By3N0BMX MOTEHLiaNiB: CYTHICTb, OOFPYHTYBaHHA OTPUMaHHA MeTogy (BuBoA),
AKTYaNbHICTb Ta [AOUINbHICTb 3aCTOCYBAHHA, anropuMTtm 3acTOCYyBaHHA. BnacHi i MiKBY310BI
NpoBiAHOCTI.

MeTopa ABOX BY3AiB AK YaCTUHHUI BUNAA0K METOAY BY3/10BUX NOTEHL,iaNiB.

3aBgaHHA Ha CPC: O6rpyHTyBaTM PaLiOHANbHICTb BUKOPUCTAHHA PiSHUX METOAiB PO3pPaxyHKy
CKNAAHUX eNEeKTPUYHMX Kifl pisHOI KOHIrypauii.
NitepatypHi gxKepena: [1, 4, 6-8]

MeTtogu po3paxyHKy CKNagHUX eNeKTPUYHUX Kin.

MeTog, HaknagaHHA aji axkepen eHeprii (MH): npuHumnn Ha 6a3i AKOro oTpMMaHoO AaHUi meToa,
CYTHiCTb, OOrpYHTYBAHHA OTPMMaHHA MeToay (BMBOA), aKTyaNbHICTb Ta AOLINbHICTb
3aCTOCYBaHHA, aNrOPUTM 3aCTOCyBaHHA. BxigHi i B3aeEMHi NPOBIAHOCTI BITOK, IX PO3pPaXyHKWU.
BnactuBicTb B3aemHoOCTi i ii BUKopucTaHHA. OcobamBocTi 3actocyBaHHs MH.

3aspaHHA Ha CPC: Po3raaHyT Teopemy KomneHcau,ii.

EKBiBaNEHTHi NnepeTBOPEHHA B @N1eKTPUUHUX KONaX.

MepeTBOPEHHA NACUBHUX AINAHOK €/1EeKTPUYHOro Kosa: Noc/ifoBHE Ta napanenbHe 3'€AHaHHS,
AK YTBOPEHHA EKBiBAaJIEHTHMUX CXEM 3aMILLLEHHSA; NEPETBOPEHHA 3iPKU | TPUKYTHMKA PE3UCTUBHUX
eNeMeHTIB.

3aBgaHHA Ha CPC: O3HallOMUTUCL 3 MEPETBOPEHHAM YaCTUH CXEMW 3 [KepesamMu eHeprii:
nocnigoBHe Ta napanenbHe 3'€AHaHHA AxKepen eHeprii. BuHeceHHAa gxepena EPC 3a By3on.
BHeceHHs / BUHeCeHHA Axkepena eHeprii y/i3 rinku.

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

AKTUBHI i NaCUBHi ABONONIOCHUKMN.

BM3HauyeHHA [ABOMNO/OCHWKA. Teopema MPO aKTUBHWUI ABOMOAKCHWUK. MeTohd aKTUMBHOrO
OBOMOJIIOCHUKA | MOro BUKOPUCTAHHA A5 aHani3y npoueciB y ogHil rinui. NMepenaya eHeprii Big,
aKTUBHOrO [ABOMOJ/IOCHWKA MAacUMBHOMY. 3aneXHOCTi Hanpyr i MOTYKHOCTEM nNpu  3MiHi
HaBaHTaXXeHHA NiHii nepegadi. KK niHii nepegayi enekrpoeHeprii, MakcMmasibHa NOTYXHICTb B
HaBaHTAXKEHHI.

3aBgaHHA Ha CPC: OO6rpyHTyBaTM ymMoOBY nepegadvi eHeprii npu 3adaHih NOTYXKHOCTI 3
MiHiManbHUMM BTpaTamu. O3HAMOMWUTUCbL 3 ICTOPIED Nepwux NiHiN enektTponepegadi .
Mipoubkoro i M. enpe.

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

Po3gin 2
NIHIWHI ENEKTPUYHI KONA OAHO®A3HOIO CUHYCOIAHOIO CTPYMY.

OCHOBHI B1aCTUBOCTi CUHYCOiIAHOTO cTpymy. YacoBi Ta BEKTOPHI giarpamu.




BBefeHHA NOHATTA CUHYCOIAHUX CTPyMy, Hanpyrn, EPC: MUTTEBI 3HaYE€HHA CUMHYCOIAHUX CTPYyMY,
Hanpyru Ta EPC; yacToTa KonmBaHb; nepios,; noyatkosa ¢asa; KyT 3cyBy ¢a3. BunepeskeHHA Ta
BigCTaBaHHA No $asi ABOX CUHYCOIgHMX QYHKLIN. [itovi 3HaYeHHs cTpymy, Hanpyru Ta EPC.
®dopmun 306parkeHHA CUHYCOIgHUX OYHKLiIM ANA aHanisy Kin cMHycoigHoro ctpymy. Yacosi Ta
BEKTOPHi Aiarpamu CUHYCOigHUX @yHKUiA. 306parkeHHA CUHYCOIAHUX CTPYMIB, Hanpyr
06epToBMMM BEKTOPAMM Ta KOMMIEKCHUMU QYHKLIAMM.

3aBaaHHA Ha CPC: O3HanomuTMCb 3 onepauigsMn Hag KOMMNAEKCHUMKU YNCNaMK 33 AOMOMOTOH0
064MCoBaNIbHOT TEXHIKKM, B TOMY YMCJi | 32 4ONOMOroto 064MCAOBa/IbHOT TEXHIKM.
NitepartypHi axxepena: [1, 4, 6-8]

EnemeHTM KONa CUHYCOIAHOrO CTPYMy, BEKTOPHi Aiarpamu Ta KOMMNJIEKCHi CNiBBigHOLWEHHA
ANA HUX

Pe3snctnBHuin enemeHT y KOAi CUHYCOIZHOTO CTPYMy: MWUTTEBI OYHKLUIi CTpymy, Hanpyru,
NOTY*KHOCTI. 3B'A30K Mi*K HaNpyrot Ta CTPYMOM Ha pe3ncTopi 1A MUTTEBUX Ta LiHOYNX 3HAYEHD.
3acTocyBaHHA KOMMJEKCHUX uYucen AnA AiNAHKWM KoMa CUHYCOIAHOrO CTpymy 3 pPe3ncTOpoM.
BekTopHa giarpama.

IHOYKTUBHUA €eNnemeHT Yy KOAi CUHYCOIAHOro CTPyMy: MMUTTEBI OYHKLUIT CTpymy, Hanpyru,
NOTYXKHOCTi. 3B'A30K MiX HAaNpyrow Ta CTPYMOM Ha KOTYWLi AN1A MUTTEBMX Ta Ait0YMX 3HAYEHD.
3acToCcyBaHHA KOMMAEKCHUX 4ncen AnA AiNAHKWM Koaa CUHYCOIAHOrO CTPyMy 3 KOTYLUKOLO.
PeaKTMBHWI Ta NOBHMIA ONip/NPOBIAHICTb KOTYLWKK iHAYKTUBHOCTI. BeKTopHa giarpama. YactoTHa
XapaKTepuCTUKa.

EMHICHUI eNeMeHT y KONi CUHYCOIAHOTO CTPYMY: MUTTEBI QYHKLi CTPYMY, HAaNpyru, NOTYXKHOCTI.
3B'A30K MiXK Hanpyrow Ta CTPYMOM HA KOHAEHCATOpi ANA MWUTTEBUX Ta [AiOYMX 3HAYEHb.
3acTOCyBaHHA KOMMIEKCHUX YMcen ANA AiNAHKN KONa CUHYCOIAHOrO CTPyMy 3 KOHAEHCAaTOPOM.
PeakTMBHMIN Ta MOBHUI onNip/nNpoBigHiCTb KOHAeHcaTopa. BekTtopHa pAiarpama. YactoTHa
XapaKTepuCTmKa.

3aBgaHHA Ha CPC: O3HalloMMTUCA 3 3anMMcCamM KOMMIEKCHUX 306paXKeHb CTPYMy i Hanpyru Ha
pe3uncTopi, iHAYKTUBHOCTI, EMHOCTI Ta iX KOMMNJIEKCHWUX OMOPIB.
NitepartypHi axxepena: [1, 4, 6-8]

MNocnipoBHe i napanenbHe 3’egHaHHA enemeHTiB R, L, C npu cuHycoigHomMy cTpymi. 3aKOHU
€N1IeKTPOTEXHIKM ANA Kin CUHYCOIAHOrO CTpyMmy.

MocnipoBHe 3’eaHaHHs RLC enemeHTiB: NPUHLMMNOBA CXeMa Ta KOMIMJIEKCHA CXeMa 3aMillleHHs;
PO3paxyHOK aKTUBHOTO, PEAaKTMBHOIO Ta MOBHOIO ONOPiB NOCNIA0BHOrO 3’€AHaHHA; 3aKOH OMma Ta
apyrmii 3akoH Kipxroda Ana MUTTEBMX 3HayeHb Ta Y KOMMJEKCHiIM ¢opmi; BnactmsocTi
nocnigoBHoro 3’eQHaHHA; BEKTOpHa Aiarpama NocAigoBHOro 3’€AHAHHA; TPMKYTHMK OnopiB Ta
reomeTpuyHe BM3HAYEHHA KyTa 3cyBy ¢a3. 3acTocyBaHHA 3aKoHiB Oma Ta Apyroro 3aKoHy
Kipxroda i3 BUKOpUCTAHHAM Aito4ynx 3HaYeHb (3a NoKasamu npunagais).

MapanenbHe 3’eaHaHHA RLC enemeHTIB: NPUHUMMNOBA CXeMa Ta KOMMJIEKCHA CXema 3aMilleHHs;
pO3paxyHOK aKTUBHOI, PeaKTUBHOI Ta MOBHOI MPOBiIAHOCTEN MapanenbHOro 3’€AHaHHA; 3aKOH
Oma Ta nepwmnii 3akoH Kipxroda ans MUTTEBUX 3HAYEHb Ta Y KOMMJIEKCHIN dopMmi; BNacTMBOCTI
NOCNifAOBHOrO  3’€AHaHHSA; BEKTOPHA Aiarpama napanenbHoro 3’€AHAHHA; TPUKYTHUK
NPOBIAHOCTEN Ta reomMeTpuyHe BM3HAYEHHA KyTa 3cyBy ¢a3. 3acTocyBaHHA 3akoHiB Oma Ta
nepworo 3akoHy Kipxroda i3 BUKOpMUCTaHHAM Ailo4MX 3HA4YEeHb (3a MOKasamu npunagis).

3aBpgaHHA Ha CPC: 3BepHyTM yBary Ha CMiBBiAHOLWEHHA MiX CTOPOHaMU TPUKYTHUKIB onopis i
nposigHocTeN. PO3MILLEHHA TPUKYTHUKIB Ha KOMMIEKCHI NAOLWWHI NPU aKTUBHO-IHAYKTUBHMUX Ta
AKTUBHO-EMHICHMX MapameTpax Kona.

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

10.

MoTYXKHiCTb Y KON1aX CUHYCOIAHOTO CTPyMY.
Po3paxyHOK MUTTEBOI NOTYHOCTi. [MobyaoBa YacoBUX Aiarpam MUTTEBOI NOTYXHOCTi OKPEMO ANs
aKTUBHOrO, iHAYKTMBHOIO Ta EMHICHOrO enemeHTiB. BBegeHHA MOHATb aKTUBHOI, PEAKTMUBHOI i




NMOBHOI NOTYXHOCTEM Kona. CniBBiAHOWEHHA MiXK MOTYKHOCTAMM | MNapaMeTpamu CXeMMU.
TPUKYTHUX NOTYXKHOCTEN Ta reOMeTpUYHE BM3HAYEHHA KyTascyBy ¢a3. KomnaeKcHa NOTYXKHICTb.
banaHc noTyKHOCTen. BatmeTp.

3aspaHHA Ha CPC: [lpoaHanisyBaTn BM3HAYEHHA NapamMeTpiB €/eMeHTiB Koa 3a 40MNOMOrow
BO/IbTMETPA, amnepmeTpa i BaTmeTpa.
NitepartypHi axxepena: [1, 4, 6-8]

11. OCHOBM CMMBOJ/IIYHOTO METOAY PO3PAXYHKY Kinl CUHYCOIAHOro CTpymy
3acTtocyBaHHA 3aKkoHiB Oma Ta Kipxroda gnsa aHanizy NpocTux po3ranyKeHux Kin CUHYCOIAHOro
cTpymy. MpuKnagm po3paxyHKy, Nnobya0Bu BEKTOPHMX Aiarpam Ta BU3HAYEHHA NOKa3iB Npuaagis.
EnemeHTHn CMHTE3Y Kin.
3actocyBaHHA MPK, MKC, MBI1, MEl gnAa aHanizy CKAaaHMX PO3rajyXKeHuX Kin CUHYCOIAHOro
CTpymy.
3aBgaHHA Ha CPC: O3HalloOMUTUCb 3 MEPETBOPEHHAMM MNACMBHUX AINAHOK Kona, 3'€gHaHMX
TPUKYTHMKOM Ta 3ipKOI0, ¥ KON1aX CUHYCOIAHOrO CTPyMmy.
O3HaomuTMch i3 3acTocyBaHHAM MH Ta meToay asox By3niB MEI ans aHanisy cknagHux
PO3rany»KeHux Kin CUHYCOiAHOro cTpymy. BcTaHOBMTM 0CO6IMBOCTI iX 3aCTOCYBAHHA Y NOPIBHAHHI
3 KOJTaMM NOCTIMHOrO CTPyMYy.
NitepatypHi gxKepena: [1, 4, 6-8]

12. Kona i3 iHAYKTUBHO-3B'A3aHMMMK enemeHTaMmn
MarHiTHe none enekTpuUYHoro cTtpymy. MarHiTHa iHAYKLUIA Ta NOTiK. 3aKOH eneKTPOMarHiiTHOI
iHAyKuii. BBepgeHHA noHATTA noTtokowenneHHA. EPC camoiHAayKuil Ta B3aeEmMoOiHAYKLUl.
IHOYKTUBHO-3B'A3aHi enemeHTU. MOTOKM i MOTOKO3YEeN/eHHA CaMOiHAYKLUii i B3aeMOiHAYKL.
MapameTpu iHAYKTUBHO-3B'A3aHNX €/1eMEHTIB, B TOMY YMCAI | B KOMNAEKCHIN dpopmi. KoediuieHT
MarHiTHoro 3B'A3ky. EPC i Hanpyru camo- Ta B3a€EMHO-iHAYKUiN. OAHOMMEHHI i pPi3HOMMEHHI
NONOCK Ta MapKyBaHHA. [PaBUNO 3HAKIB ANA HANPYr B3AaEMHOI iHAYKL,I.
3aBgaHHA Ha CPC: 3BepHyTM yBary Ha OOMEXKEHiCTb BUKOPUCTAaHHSA BMBYEHUX METOAIB A/A
PO3paxyHKy Kin i3 iHAYKTUBHO-3B'A3aHMMN eneMeHTaMU.
NitepartypHi axxepena: [1, 4, 6-8]

13. Kona i3 iHAYKTUBHO-3B'A3aHMMM enemeHTaMmn
MocnipoBHe Ta NapanenbHe 3’€lHAHHA MArHiTo3B A3aHUX iHAYKTUBHUX €/IEMEHTIB OKpemo Ans
Y3rOZKEeHOro Ta 3YCTPIYHOrO BK/AKOYEHb KOTYLIOK: MPUHLMMOBA CXEMA Ta KOMMJEKCHA CXema
3aMilLLEeHHA; PO3PAaXyHOK aKTMBHOrO, PEAaKTMBHOIO Ta NMOBHOMO OMOpPIB MNOCNiIAOBHOIO 3’€QHAHHSA;
ocobaunBocTi 3akoHiB Oma Ta Kipxroda B KOMMEKCHIN dopMmi; BNacTUBOCTI 3'€aHaHb;, BEKTOPHI
Aiarpami. EdekT xubHOT eMHOCTI.
EkBiBasieHTHa 3amiHa iHAYKTUBHMX 3B'A3KIB.
3aBaaHHA Ha CPC: [Moka3um npunagis y Konax i3 iHAYKTMBHO-3B'A3aHMMM eNleMeHTaMm
NitepatypHi gkepena: [1, 4, 6-8]

14. Kona i3 iHAYKTUBHO-3B'A3aHMMM eleMeHTaMM Kona

Cnocobu aHanisy enekTpUYHUX Kin 3 iHAYKTUBHO-3B'A3aHUMM enemeHTammn. OcobamsocTi
3aCTOCYBaHHA Pi3HUX MeToAiB po3paxyHKy. MeTog piBHAHb Kipxroda 3a HaaBHOCTI iHAYKTUBHUX
3B'A3KIB MiXK BiTKamMu.

Ocob6mnBOCTI eHepreTMYHUX NPOLECIB Y KoNax 3 iIHAYKTUBHUMM 3B'A3KamMm

PiBHAHHA ANA KOMNAEKCHUX MOTYXKHOCTEM 2-X iHAYKTUBHO-3B'A3aHUX €N1eMeHTiB. AKTUBHI i
peaKTUBHI NOTYXHOCTI B3aemoiHAyKUii. [lepepaya aKTUBHOI MNOTYXKHOCTI M IHOYKTUBHO-
3B'A3aHMMM KOTYLWKammM. Hanpam nepegadi. MpuKknagm po3paxyHKy.

3aBgaHHA Ha CPC: O3HaloOMUTUCb 3i CXemMOl 3amilleHHA TpaHchopmaTopa 3 AiHIMHUMMK




XapPaKTePUCTUKAMMU. PIBHAHHAMM, AKI ONUCYIOTb MOro pobOTY Ta BEKTOPHOIO Aiarpamoto.
NitepatypHi gKepena: [1, 4, 6-8]

15. 3aranbHa XapaKTepuUCTUKa pe30HAHCHUX ABULL,.
OCHOBHi BU3HAYEHHA, KOIMBANbHUIN KOHTYP Y €NEeKTPUYHOMY KOJli, yMOBM PE30HAHCY.
Pe3oHaHC y nocnigoBHOMY KOIMBA/IbHOMY KOHTYPI
ABHMM Ta HEABHUM NOCNILOBHI KOHTYpa Ta YMOBM BMHUKHEHHA pe30HaHCy. BBeAeHHA MOHATTA
pe3oHaHcy Hanpyr. BekTopHa pAiarpama pe3oHaHCHOro CTaH. YacTOTHI XapaKTepUCTUKKU i
pe30HaHCHI KpMBI NOCNIA0BHOIO KONMBANLHOIO KOHTYPY. EHepreTuyHi npouecn B pe3oHaHCHOMY
CTaHi Kona. BBegeHHA NOHATb AO0OPOTHOCTI KONMBAJIbHOTO KOHTYPY Ta XapaKTepPUCTUYHOrO
onopy.
3aBgaHHA Ha CPC: Os3HaoMuTUCb i3 MOOYAO0BOK YaCTOTHUX XapaKTEPUCTUK PeaKTUBHUX
OBOMONKOCHMKIB. BMiTU BU3HAYaATK HYAi | NONOCKU BXiAHOTO ONOpPY PeakTUBHUX ABOMONOCHUKIB.
NitepatypHi gKepena: [1, 4, 6-8]

16. Pe3oHaHCc y napanenbHOMy KONUBaZbHOMY KOHTYpI
YMOBa BUMHUKHEHHA pe3OHaHCy Yy napasnefibHOMY KOJMBaNbHOMY KOHTYpi. BBeaeHHA NOHATTA
pe3oHaHcy CTpymiB. BekTopHa Aiarpama pe3oHaHCHOro cTaHy. YacTOTHI XapaKTepuUCTUKU
napanenbHOro KOJIMBaNbHOro KOHTYpY. EHepreTuyHi npouecu B pe3soHaHCHOMY CTaHi Kona
Pe3oHaHC B po3rany»KeHuxX Konax
YacTOTHI XapaKTepUCTUKM PeaKkTUBHUX [AOBOMNONOCHUKIB. [TOHATTA NPO CUHTE3 peakTUBHUX
O,BOMNONOCHUKIB. MNpaKTUYHe 3HaYeHHA ABULLA PE30HaHCY B e1eKTPUYHUX KONax.
3aspaHHA Ha CPC: 3BepHYTM yBary Ha BUHMKHEHHA PE30HAHCHMX ABULL Y pa3i 3MiHM napameTpis
NOCNi4OBHOIO KOHTYPY.
NitepartypHi axxepena: [1, 4, 6-8]

17. NiHiIAHI YOTMPUNONIOCHUKM | BUAM iX PIBHAHD
3aranbHa  XapaKTepucTuka i Knacuodikauis  YOTUPUMONIOCHUKIB.  CUCTEMM  PiBHAHb
YOTUPMNONKOCHMKIB. ChiBBIAHOWEHHA MiX  KoediuieHTamn  piBHAHb. YmoBa  cumeTpii
YOTUPMMONKOCHMKA.
BM3HauYeHHA MEePBMHHUX MAapPaAMETPIB YOTUPMUMNOJAKCHUKA EKCNEePUMEHTANIbHUM Ta aHANITUYHUM
WAAXaMM.
3aBgaHHA Ha CPC: O3HanoMUTUCh i3 cnocobamm nepepaxyHKy KoedilieHTIB ANs PiSHUX cucTeM
PiBHAHb YOTMPUMNONOCHUKIB.
NitepatypHi axxepena: [1, 4, 6-8]

18. EkBiBaneHTHi cxemu 3amillleHHA NACMBHOIrO YOTUPUNONOCHUKA.

T- i MM-cxemu 3amilleHHA MAaCMBHOIO YOTUPMNOAOCHMKA. CNiBBiAHOWEHHA MiXK A-MapameTpamm i
OMnopamm eJIeMEHTIB CXEM 3aMilLLEeHHA.

BTOpuWHHI napameTpu YOTUPUNONIOCHUKA

XapaKTepuUCTMYHI Onopu YOTUPUNONIOCHMKA. KoediluieHT nowWMpeHHA YOTUPUMONKOCHUKA:
BM3HAuYeHHA KoedilieHTa NOWWpPEHHA 4Yepe3 BXigHI i BUXigHI Hanpyrn i cTpymu Ta 4yepes A-
napametpu. KoediuieHT NOWMpPEHHA CUMETPUYHOTO YOTUPUNONKOCHUKA.

Bu3HaueHHA A-mapameTpiB YHOTUPUNONOCHMKA Yepe3 BTOPUHHI MapameTpu.

3aBgaHHA Ha CPC: O3HallomuTuUcb i3 cnocobamu 3’€lHAHHA YOTUPUMONIOCHUKIB: KacKagHe
3'eAHaHHA YOTUPMUMONIOCHUKIB (NaHUloroBa cxema), MNOCNiAOBHE, napasiesnibHe, MNOCNiA0BHO-
napasnesnbHe 3'€AHaHHA YOTUPUMNOOCHUKIB.

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




MpakmuyHi 3aHAMMA

Ne Ha3Ba TemMu 3aHATTA Ta Nnepesiik OCHOBHUX NMUTaHb
3/n
Po3gin 1
NIHINHI ENEKTPUYHI KONIA NOCTINHOIO CTPYMY

1. BxigHui1 KOHTpoAb. (10 xB)
AHani3 NPOCTUX KiN NOCTIMHOro cTpymy.
Po3paxyHOK eKBiBaneHTHOro oOnopy MPOCTOro Kosa: MOCAigoBHe, napajenbHe Ta MilaHe
3’€eHAHHA eNeMeHTIB eNIeKTPUYHOro Kona. MeTon 3ropTKU: BUKOPUCTAHHA Auwe 3akoHy Oma
ONR po3rany»KeHoro Kona 3 ogHnUM axxepenom EPC; kombiHauina 3akoHy Oma Ta 3akoHiB Kipxroda
ONA PO3PaxyHKy po3ranyXeHoro Kona 3 ogHum axkepenom EPC; npasuno yy»oro onopy.
3aBaaHHA Ha CPC: P[P 1 (gns Kona 3rigHO BapiaHTy) — AOBiNbHO 334aTW HanpAMKU CTPYMIB y
KOMKHIM i3 riNOK Ta 3anNmncaTi BUpasu CTPYMIB 414 UUX TiAOK 33 3aKoHOM Oma.
NitepartypHi gxepena: [5, 10]

2. MerTogp, piBHAHDb Kipxroga
Po3paxyHOK cKnagHoOro Kosna Ha ocHoBi piBHAHb Kipxroda (npama Ta 3BOpoTHa 3agadi).
Bu3HayeHHsA noTeHLjianiB pi3HMX TOYOK Koa, NobyaoBa NOTEHLia/bHOT Aiarpamu.
3aBaaHHA Ha CPC: P[P 1 (ana Kona 3rigHO BapiaHTy) — CKAACTM CUCTEMY PiBHAHb 33 3aKOHAMM
Kipxroda.
NitepatypHi axxepena: [5, 10]

3. MeTtoaun KOHTYPHUX CTPyMmiB
MocnigoBHICTE PO3PaxyHKY eNeKTPUYHOro KOJ1a MEeTOA0M KOHTYPHWUX CTPymiB. Bu3HauyeHHA
KOHTYpPHUX onopiB i KOHTypHuXx EPC. BM3HayeHHA CTpymMiB BITOK 4epe3 KOHTYpHi CTpymu.
CknapgaHHA banaHcy NOTYXKHOCTEN eNeKTPUYHOro Kona.
3aBaaHHA Ha CPC: PIP 1 (gna Kona 3rigHO BapiaHTy) — CKACTM cUCTEMY PiBHAHL Ta Po3B’a3aTtu ii
MKC. NepeBipnTn pesynbtaTv po3paxyHKy CKAagaHHAM 6anaHcy NOTYKHOCTEN.
NitepatypHi axxepena: [5, 10]

4, MeTtop, By310BUX NOTEHLianiB.
MocnigoBHICTb PO3paxyHKY €ENEeKTPUYHOro Ko/Aa METOAO0M BY3/I0OBUX MoOTeHuianis. Bubip
onopHoro (6a3oBoro By3na). BW3HauyeHHA BY310BMX NPOBIAHOCTEM | BY3/10BUMX CTPyMIB.
Bu3HauyeHHsA cTpymiB BiTOK. CKNnagaHHA 6anaHCy NOTYXKHOCTEM eNeKTPUYHOTO KOoNa.
3aBpaHHA Ha CPC: PIP 1 (an1a Kona 3rigHO BapiaHTy) — CKAACTM CUCTEMY PiBHAHb Ta PO3B’A3aTH i
MBI. NMepeBipUTN pe3ynbTaT PO3pPaxyHKy CKAagaHHAM HanaHCy NOTYKHOCTEN.
NitepatypHi axxepena: [5, 10]

5. EKBiBaJIEHTHi NepeTBOPEHHSA Y NiHIMHUX eNeKTPUYHUX KONaX.
MepeTBOpeHHA MaCcUMBHUX [iNAHOK eNeKTPUUYHOro KOJa: MNepeTBOPEHHA 3ipKW | TPUKYTHUKA
onopis. Po3paxyHOK Kona i3 BUKOPUCTAHHAM NepeTBOPEHHA 3ipKa-TPUKYTHUK i3 MNOLUIYKOM
CTPYMIB Yy BUXiZAHOMY KOAi.
3aBpaHHA Ha CPC: PIP 1 (ans Kona 3rigHo BapiaHTy) — Yy 3a4@HOMY KOJli 3a/1MLLNTU OfiHe By b-
AKe AXKepeno eHepril, iHWi 3aMiHUTU iIX BYTPILWHIMM onopammn; po3paxyBaTu CTPyMn B
YTBOPEHOMY KO i3 BUKOPUCTAHHAM €KBiBaNeHTHUX NepeTBOpEHb.
NitepatypHi axxepena: [5, 10]

6. MeTopg HaknagaHHA gii AxKepen eHeprii.

MocnigoBHICTb  PO3paxyHKY EeNeKTPMYHOro Kosia  MeToAOM  HaKNagaHHA.  YTBOPEHHA
pPO3paxyHKOBMX CXEM YAaCTKOBUX PEXMMIB KONa. BU3HaAUEHHA pe3yibTyounx CTPYMIB BITOK KOAa.




3aBpaHHA Ha CPC: PIP 1 (ana Kona 3rigHo BapiaHTy) — BUKOHATK po3paxyHoK Kosa MH.
NitepatypHi gxkepena: [5, 10]

7. MeTop, eKBiBaN€HTHOrO reHepaTopa.

[ BONONOCHUK, MOro BMAM Ta CXeMK 3amilleHHA. Teopemun HopToHa Ta TeBeHMHa. MocnigoBHIiCTb
PO3pPaxyHKy eNeKTPUYHOro KOJia METOAOM  aKTUBHOTO  ABOMOJIKOCHMKA. BM3HayeHHA
€KBiBa/ZIEHTHMX NapameTpiB ABOMNOJIFOCHUKA.

3aBgaHHA Ha CPC: P[P 1 (gns Kona 3rigHo BapiaHTy) — 3actocyBatn MEI gna aHanisy kona.
Migrotysatmcb gna MKP (4actmHa 1)

NitepartypHi gxepena: [5, 10]

8. MNepepaya makCMMaNbHOI NOTYXKHOCTi Bi, aKTUBHOrO ABOMOJ/IIOCHUKA NAaCUBHOMY.
JocnigKeHHA ymoOB nepegaBaHHA MAKCMMANbHOI MOTYXHOCTI Bi4, aKTMBHOrMO ABOMOJIKOCHMKA
nacMBHomy; nobynosa rpadikis 3anexHOCTEN Hanpyrn, CTPymy, NOTYXKHOCTI CMOXKMBaya, BTpaT
NOTYXHOCTI B AiHii, KK, HaBaHTa*KeHHs Npu 3miHi Moro onopy.

MKP, yactuHa 1 (45 xBUnuH)
3a matepianamu Po3giny 1.
3aBaaHHA Ha CPC: P[P 1 (ans Kona 3rigHo BapiaHTy) — 3actocyBat MEl ans aHanisy Kona.
Miarotysatmucb ana MKP (yactmHa 1)
NitepartypHi gxepena: [5, 10]
Po3gin 2
NIHIAHI ENEKTPUYHI KOJIA OAHO®A3HOIO CUHYCOIAHOIO CTPYMY.

9. AHani3 NPoOCTUX Kin CUHYCOigHOro CTpymy.

AHania nNpocToro Kona CUHYCOIAHOrO CTPYMY i3 BUKOPMUCTAHHAM MeTody MpOBigHOCTEN.
3acTtocyBaHHA 3akoHy Oma Ta 3aKoHiB Kipxroda aona MUTTEBMX Ta Ail0UMX 3HA4YeHb. AHanis
NPOCTOro Kona Ha 6asi NoKasiB BUMipOBaIbHUX NPUIALIB.

3aBgaHHA Ha CPC: PIP 2 (pns Kosa 3rigHO BapiaHTy) — BUKOHATU PO3PaxyHOK MOBHUX OMOpiB
KOXHOI i3 riNOK, NnoAaTh 3a4aHe KOO i3 BUKOPUCTAHHAM NOBHMX OMOpIB.

NitepatypHi axxepena: [5, 10]

10. Po3paxyHOK NPOCTOro po3ranyXeHoro Kosa CUHYCOiAHOro CTpymy.

AHani3 po3rasyXeHoro Koaa CUMHYCOiIgHOro CTPYMy: YTBOPEHHA KOMMJIEKCHOI CXEMW 3aMilLEHHS;
pO3paxyHOK KOMMNAEKCHUX OMOPIB FJI0K Ha KONa; 3acToCcyBaHHA 3aKoHY OMa Ta 3aKoHiB Kipxroda
Y KOMMNAEeKcHin ¢dopmi ans po3paxyHKy CTPymiB y rinkax; 3actocyBaHHa MKC. lNobyposa
BEKTOPHOI giarpamu ctpymis i Hanpyr. CKnagaHHa 6anaHcy NOTY*KHOCTEN Kona.

3aBaaHHA Ha CPC: PIP 2 (ana Kona 3rigHO BapiaHTy) — BUKOHATU aHani3 3a4aHoro Kosa MeToaom
3rOpPTKKU i3 BUKOPUCTAHHAM KOMMAEKCHOIo obuncneHHa. lMNepeBipntn pesyabTaT 3a 3aKOHamMu
Kipxroda y KomnaeKkcHin popmi.

NitepartypHi gxkepena: [5, 10]

11. PO3paxyHOK CKNaaHOro Kosa CUHYCOIAHOTO CTpyMmy.
BMKOpPUCTAHHA MeTOAIB KOHTYPHMX CTPYMIB, BY3/10BUX MOTEHLianiB Ta  eKBiBa/JIEHTHOro
reHepaTopa A/AAa aHanisy CKAaZHOro Kona CcuHycoigHoro cTpymy. CKnagaHHAa 6anaHcy
NOTYXHOCTEM Kona.
3aBpaHHA Ha CPC: PP 2 (ans Kona 3rigHo BapiaHTy) — NOBTOPMTKM aHani3 Kosa MKC abo MBI.
NitepatypHi axxepena: [5, 10]

12. Po3paxyHOK CKNa4HOro KoJ1a CUHYCOIAHOro CTpymy.

BMKOpUCTAHHA MeToAy eKBiBaJIEHTHOrO reHepaTopa y KOAi CMHYCOigHOro CTpymy. BM3HauyeHHA
napameTpiB eKBiBaJIEHTHOro reHepaTopa. Po3paxyHOK CTPyMYy FiIKM CKNaAHOro Kosaa 3a CXeMOoto
TeBeHeHa.




3aBaaHHA Ha CPC: PIP 2 (mna Kona 3rigHO BapiaHTy) — ANA 3a4aHOro Kona nepesipuTn
pe3ynbTaTU PO3PaxyHKy CKAaAaHHAM OanaHcy MOTYXKHOCTEW, BMKOHATU PO3PaxyHOPK MOKasiB
BUMIPIOBa/IbHMUX NpUNaais Ta NnobyayBaTu BEKTOPHY Aiarpamy.

NitepatypHi axxepena: [5, 10]

13. Po3paxyHOK noCnifoBHOro Ta MNapasenbHoro 3’€egHaHHA  ABOX  iHAYKTUBHO-3B’A3aHUX
KOTYLUOK.
AHani3 gBOX NOCNif0BHO 3’€AHAHUX KOTYLLOK NPU Y3roAKeHOMY Ta 3yCTPIYHOMY iX BKAHOYEHHSAX.
Edekt “xmMbHOI” emHocCTi. Po3paxyHOK napanenbHoro 3’€AHaHHA ABOX iHAYKTUMBHO-3BA3AHWUX
KOTYLIOK. AKTMBHI MOTYXXHOCTI Ta TensoBi BTPaTM B KOTywKax. [MobygoBa BEKTOPHMX Aiarpam
[OCNIKYBAHUX PEKUMIB.
3aBaaHHA Ha CPC: PIP 2 (gnA Kona 3rigHoO BapiaHTy) — 3a4aHe KO0 NepeTBOpUTHN A0 A,BOX
He3aNeXHUX KOHTYPIB i3 BpaxyBaHHAM iHAYKTUMBHO-3B'A3aHNX KOTYLWOK. CKNacTu cuctemy
piBHAHDb 32 3aKOHamu Kipxroda. 3pobuTN MarHiTHy po3B’sa3Ky.
NitepatypHi axxepena: [5, 10]

14. Po3paxyHOK po3ranyeHoro Kona 3 iH4yKTMUBHUMMU 3B’A3KaMMU.
BukopucTtaHHA meToay piBHAHb Kipxropa p[Ons  po3paxyHKy po3ranyXeHoro KoJsa i3
B3AEMOIHAYKLi€E0. BUKOPUCTAHHA MarHiTHOI pO3B’A3KM 414 aHaNi3y PO3rafy»KeHUX Kin i3 marHito-
3B’3aHMMM KOTyLIKamMK. MOTYKHiCTb B3aEMOiHAYKLT, 6anaHc NoTyKHOCTEN.
3aBpgaHHA Ha CPC: PP 2 (ans Kona 3rigHo BapiaHTy) — BUKOHATU PO3PaxyHOK CTPYMiB METOA0M
piBHAHb Kipxroda y 3agaHomy Koni, nepeTBopeHoMY [0 ABOX HE3AJIEXKHUX KOHTYPIB i3
BPaxyBaHHAM iHAYKTUBHO-3B’A3aHMX KOTYLWOK. [epeBipnTH BipHICTb po3paxyHKy 3a HasaHcom
NoTyXHocTel. BUKoHaTK NobyaoBy BEKTOPHOI Aiarpamu Ansa Kona.
NitepatypHi axxepena: [5, 10]

15. MKP, yactuHa 2 (45 XxBUNUH)
Pe30HaHCHI ABMLA Y eIeKTPUYHOMY KOni.
MocnigoBHMIM pe3oHaHC: BUKOPUCTAHHA YMOBU Pe30HaHCY ANA BU3HAYEHHA NapaMeTpiB KOa;
pO3paxyHOK CTPYMiB Ta HAaNPYyr Ha AiNAHKAX Kona; NobyaoBa CyMilleHUX BEKTOPHUX giarpam
CTPYMIB Ta Hanpyr A1 Pe30HAHCHOro CTaHy Kosa.
3aBpaHHA Ha CPC: iHaAMBIAyanbHi 3aBAAHHA 3@ TEMOO NPAKTUKM Ha 6asi PIP.
NitepartypHi gkepena: [5, 10]

16. Pe30HaHCHI ABULL,A Y eNeKTPUYHOMY Koni.

MapanenbHUt pe3oHaHC: BUKOPUCTAHHA YMOBW PE30HAHCY A1 BU3HAaYEeHHSA NapaMeTpiB Kona;
PO3paxyHOK CTPYMIB Ta Hanpyr Ha AiNAHKax Kona; nobyaoBa CyMilLeHUX BEKTOPHUX Aiarpam
CTPYMIB Ta HanNpyr g1s Pe30HAaHCHOro CTaHy Kona.

Pe30HaHCHI ABMLLA Y PO3rasly>KeHoOMYy e/IEKTPUYHOMY KOJi.
Bu3HayeHHA napameTpiB Koaa Npu pe3oHaHci. Po3paxyHOK CTPYMiB Ta Hanpyr Ha AinfHKax Kona;
nobyaoBa CyMiLLLEHUX BEKTOPHUX Aiarpam CTPYMiB Ta Hanpyr 415 Pe30HaHCHOro CTaHy Kona.

3aBpgaHHA Ha CPC: PIP 2 (gna Kona 3rigHO BapiaHTy) — AnA 3a4aHOro Kona 6e3 iHAYKTUBHUX
3aB’A3KiB:

- NpuiiHAaTK onip R2=0 i, BBa)Katoum peakTUBHUMN ONip L€l BiTKM HEBIAOMMM, BU3HAUYNTU MOTO 33
YMOBOIO Pe30HAHCY CTPYMIB;

- pO3paxyBaTH CTPYMM 419 PE30HAHCHOIO CTaHY KONa;

- BU3HAUYMTU NOKa3n BONbTMETPA;

- NepeBipnTM NPABUNbHICTb PO3PaxyHKiB 3a HanaHCOM MNOTYKHOCTEN.

NitepatypHi gxkepena: [5, 10]




17. AKicHWiIA aHaNi3 YaCTOTHOI XapaKTePUCTUKM A,BONOIOCHUKA.
CKNnagaHHA piBHAHHA ANA BXiAHOro OMNopy Ta BM3HAYeHHA Hynis i noatocis ¢yHKLUii. Nobyaosa
YACTOTHOT XapaKTEPUCTUKMU.
3aBgaHHA Ha CPC: PIP 2 (ana Kona 3riAHO BapiaHTy) — ANA 3a4aHoOro Kona 6e3 iHAYKTUBHUX
3aB’A3KiB Ta BMAA/MBLUM i3 KONA aAKTMBHI OMOpPM, 3anMMcaT YacTOTHY XapaKTepuctuky (YX)
BXiZHOrO onopy Kona i nobyayBaTw i, 3HANLWOBLUM HYAi | NoAOCK
NitepatypHi axxepena: [5, 10]
18. AHani3 NiHINHUX YOTUPUNO/IIOCHUKIB
BM3HAYEeHHA NepPBUHHMX NAapaMeTPiB YOTUPMMNOMOCHUKA eKCNepMMeEHTaIbHUM Ta aHANITUYHUM
WwAAXamm.
Po3paxyHOK BXigHUX (BUXigHWUX) Hanpyr Ta CTPYMiB YOTMPUNOIOCHUKA 33 BigMMUMM BUXIOHUMM
(BxigHUMM).
Po3paxyHOK napametpis T- i [1-cxem 3amilleHHA NACUBHOIO YOTUPUNOOCHUKA .
BM3HAYeHHA BTOPUHHUX NapamMeTpiB HOTUPMNONOCHUKA.
3aBaaHHA Ha CPC: PP 2 (gnA Kona 3rigHo BapiaHTy) — BUKOHATW 3aBaaHHs lll.
MigrotoBKa 4o 3axucty PI'P, yactnHa 2
NitepartypHi gxepena: [5, 10]
JlabopamopHi 3aHamms
Ne Hasea nabopatopHoi pobotn KinbkicTtb
n/n aya.rog,
Po3gin 1
NIHIWHI ENEKTPUYHI KONA NOCTIMHOIO CTPYMY
1|OcHoBM TexHiKM b6e3nekn B eNeKkTpUYHUX nabopaTopis. BuaHayeHHs 2
BHYTPILUHbOrO ONOpPY AXKepena.
2| EkcnepumeHTasibHa nepeBipKa 3akoHiB Kipxrodga i Oma. [JocnigrKeHHA po3noainy 2
NOTEHLiaNiB B @eNEKTPUYHOMY KO,
3| EKcnepumeHTanbHa nepesipka meToay HaKMagaHHA 4il gxXepen eHeprii 8 2
NiHIMHOMY eNneKTPUYHOMY KOFi.
4|docnigxeHHs ekBiBaZEHTHUX NepPeTBOPEHb CNOJIyYeHb OMNopiB 3a cxemamm "3ipka" 2
Ta "TPUKYTHUK".
5(0ocnigxeHHa akTUBHOIO ABOMOIFOCHMKA MOCTIMHOIO CTPYMY. 2
3axuct nabopaTopHUX pobiT 1
Po3gin 2
NIHIAHI ENEKTPUYHI KONA OAHO®A3HOIO CUHYCOIAHOro CTPYMY
6|JocnigxeHHA NOCNiAOBHOrO, Napasie/IbHOro Ta MilLA@HOro CMOYyYEeHb CNOXKUBAYIB 2
€NeKTPUYHOro KOa CUHYCOIAHOrO CTPyMY.
7|0ocnigxeHHA enekTPUYHOro KoJia 3 B3AEMHOI iHAYKTUBHICTHO. 2
8|JocnigKeHHA eNneKTPUYHOro pPe3oHaHCy B MOCAILOBHOMY KOAMBA/IbHOMY KOHTYPI 2
(pe3oHaHc Hanpyr).
3axuct nabopaTopHUX pobiT 1
6. CamocriiHa poboTa cTyaeHTa
No3/n Bua camocTinHoi poboTu Kinbkictb
roguH CPC
MigrotosKa 40 aygUTOPHUX 3aHATb 15
MiarotoBKa A0 NabopaTOPHMX 3aHATL Ta NPOBEAEHHA PO3PaxyHKiB 3a 12




nepBMHHUMWU JAHUMKU, OTPMMAHUMM Ha NABOPATOPHUX 3aAHATTAX
3 Migrotoska o MKP 4
BuKOHaHHA po3paxyHKoBO-rpadivyHoi poboTn 15
5 MigroToBKa 40 eK3ameHy 30

MoniTUKa Ta KOHTPO/Ib

7. NoniTMKa HaBYaNbHOI AUCLUNNIHK (OCBITHBOrO KOMNOHEHTA)

Cucrema BMMoOTr, AKi BUKNaA4ay CTaBUTb nepes CTy4eHTOM:

npaBuna BiABiAYBaHHA 3aHATb: BignoBiAHO A0 Hakasy 1-273 Big 14.09.2020 p. 3abopoHeHo
OLIHIOBATK MPUCYTHICTb abo BiACYTHICTb 3400yBaya Ha aygMTOPHOMY 3aHATTI, B TOMY 4YMCAi
HapaxoByBaTW 3aoxo4yBasibHi abo wTpadHi 6ann. BignosiaHo o PCO gaHoi aucumnninm 6anm
HapPaxoBYHOTb 3a BiAMNOBIAHI BUAW HABYA/IbHOI aKTUBHOCTI Ha JIEKLiIMHUX Ta NPAKTUYHNX 3aHATTAX.
060B’sI3KOBOIO YMOBO A0MYCKY A0 EK3aMeHY €

- BignpauytoBaHHA, odoOpMIEHHA NPOTOKOANIB Ta 3aXWUCT BCiX /labopaTopHUX po6IT 3
ANCUMNNIHNY,

- BMKOHaHHA Ta 060B’A3KOBMIK YCHWUI 3axmucT PIP (y 4BOX 4YacTMHax 3a maTtepianamu
po3ainis 1 1a 2);

- CyMapHa Kinbkictb banis 3a cemecTp mae 6ytn B mexax Big 30 go 60 6anis.

npaBWNa NOBEAiIHKM HA 3aHATTAX: CTYAEHT Ma€ MOX/UBICTb OTPMMYBaTK 6anun 3a BignoBigHi BUAK
HaBYa/IbHOI aKTUBHOCTI HAa NEKUiMHUX, MPaKTUYHWUX Ta N1abopaToOpHUX 3aHATTAX, NnepeabayeHi PCO
AMCUMNNIHW. BUKOPUCTaHHA 3aco6iB 3B’A3KY A1A NOLWYKy iHpopMaLii Ha ryrn-amncky BuKaagayda, B
iHTEepHeTi, B AMCTaHUitHOMY Kypci Ha nnatdopmi CiKOPCbKUI 34IMCHIOETBCA 32 YMOBU BKA3iBKM
BUKNaAaYa;

npaBuNa 3axmcTy NabopaTopHUX POBIT: AOMNYCKAETLCA AK IHAMBIAYANbHUIMA 3aXUCT NabopPaTOPHUX
pobiT, Tak i KonekTMBHMK (y cKnagi OGpuragu, cknag sKoi BM3HA4YalTb Ha nepliomy
nabopatopHomy 3aHATTi). B o060x BMNagKax OLUiHIOWOTb iHAMBIAyaNbHI BignoBigi KoXHOro
CTyAeHTa.

npaBuna 3axucTy iHAMBIAyanbHUX 3aBAaHb (PIP): 3axucT po3paxyHKoBo-rpadiyHoi pobotn 3
ANCUMUNNIHM 34iACHIOETbCA 060B’AI3KOBO Ta iHAMBIAYaNbHO. MUTAaHHA Ans 3axucTy GOopMyroTbCA
Ha 6as3i Teopii 3a Temoto PIP. be3 3axucty PP pobota ouiHoeTbca y 50% Big makcumanbHoi
KinbkocTi 6anis nepenbadeHmx PCO 3a PIP;

NoNiTUKa AenNanHiB Ta NepecknagaHsb:

- HecBO€eYaCHe BMWKOHaHHA PIP, HEeCBOEYACHMM 3aXUCT /1labopaTopHUX POOGIT
nepeabayaloTb 3MEHLLEHHA MaKkcumanbHoro 6any 3asHavyeHoro y PCO 3a BignosigHui
KOHTPOJIbHUM 3axia, Ao 75 %. MiHimanbHUIA 6an He 3MIHIOETbCA.

- AKWO CTyAeHT He 3’aBuBcA Ha MKP/ nabopaTopHy poboTty/3axucT 6e3 noBarKHMX
NPUYUH , MOro pe3y/bTaT ouiHeTbCA ¥ 0 H6anis. MoBaXKHA NPUYMHA NIATBEPAKYETLCA
[AOBIAKO, MiCNA YOro CTYAEHT AOMYCKAETbCA A0 HanucaHHA MKP / sianpautoBaHHsA
nabopatopHoi poboTu / 3axucty nabopaTtopHux pobit um PTP.

- nepecKnagaHHsA 3axucty nabopatopHux pobit Ta PIP He nepeabayeHo;

- noBTopHe HanucaHHA MKP Ha Buwmin 6an He nepenbayeHo.

npaBuNa NpM3Ha4YeHHA 3a0X04yBaIbHUX Ta WTPadHMX banis:

- 3a0xo4yBajibHi Ta wWTpadHi 6ann He BXOAATb A0 OCHOBHOI WKanan PCO, a ix cyma He
nepesuilye 10% cTapToBOi LWKaAW. 3a0X04yBasibHi 6anM HapaxoBylOTb 3a y4acTb Y
$aKyNbTETCbKMX Ta YHIBEPCUTETCbKMX ONiMMiadax 3 AUCUMnAiHK «TeopeTUyHi OCHOBM
€N1eKTPOTEXHIKMY», Y4aCTb Y HAYKOBUX KOHpEPEHLLIAX;

NnoniTMKa WoAO0 akagemiyHoi pobpodecHocTi: Kogekc uyecti HauioHanbHOro TexHidHoro
yHiBepcuTeTy YKpaiHn «KUIBCbKUI noniTexHiuHuit iHcTuTyT» https://kpi.ua/files/honorcode.pdf
BCTAHOB/IOE 3arasibHi MOpasbHi NPUMHUMNKM, NpaBuia eTUYHOI noBediHKM ocib Ta nepeabayae




NONITUKY akagemiyHoi gobpoyecHocCTi Ana ocib, Wo npaulooTb | HAaBYAOTbCA B YHIBEPCUTETI,
AKMMM BOHM MalOTb KEPyBaTUCb Yy CBOIM AiANbHOCTI, B TOMY YMUCAi NPWU BUBYEHHI Ta CKNALAHHI
KOHTPOJIbHUX 3aX04iB 3 AUCUMNNIHU «TeopeTUYHi OCHOBU eNeKTPOTEXHIKNY»; NPU BUKOPUCTAHHI
umdpoBMx 3acobis 3B’A3Ky 3 BMKIagavyem (MOBINbHUI 3B’A30K, €NEKTPOHHA MolluTa, nepenuncka
Ha ¢opymax Ta y COL.MeperKax ToLLo) HeObXigHO AOTPMMYBATUCL 3arasibHONPUNHATUX ETUYHUX
HOPM, 30Kpema 6yTK BBIiUIMBUM Ta 0OMENKYBATK CNiZIKYBAaHHA pO6OYMM YacoM BUKadaua.

8. Buau KOHTPOIO Ta peiTUHroBa CUCTEeMA OLiHIOBAHHA pe3ynbTaTtiB HaByaHHA (PCO)

MoTouHU KOHTPOAb: ekcripec-onutyBaHHA, MKP, PI'P, nabopaTtopHi po6oTu

KaneHpapHuii KOHTPOAb: NPOBOAMUTLCA ABiYi HA CEMECTP AK MOHITOPUHI MOTOYHOrO CTAHY BMKOHAHHA
BMMOT cunabycy.

CemecTpOBUIA KOHTPOJIb: EK3aMeH

1. PeTHHr cTyaeHTa 3 KpeauTHOro moayna po3paxoByetbca 3i 100 6anis, 3 HMx 60 6anis cKknapae
cTapToBa WKana. CTapToBUN PeUTUHT (MPOTAFOM CEMeCTpy) CKIa[A€eTbeA 3 H6anis, WO CTYAEHT OTPUMYE
3a:

- BiANOBIAj Nig Yac NpoBeAeHHA ONUTYBaHb Ha NeKLiaX/NpaKTUKax;

- BUKOHaHHSA Ta 3aXUCT BOCbMM JTabopaTopHUX PobiT;

- BUKOHaHHA Ta 3aXMUCT ABOX YaCTUH Yy paMKax ogHiel iHamsiayanbHoi poboTtu (PTP);
- BUKOHAHHA ABOX YaCTUH Yy paMKax OgHIel MOAyNbHOT KOHTPOAbHOT poboTn (MKP).

2. Kputepii HapaxyBaHHA 6anis:

2.1. Bignosigi nig yac npoBegeHHA ONUTYBaHb HA NIEKLiMHMUX Ta NPAKTUUHUX 3QHATTAX
Barosuit 6an — 1.

MaKcumanbHa KinbkicTb 6anis Ha BCix nekuiax — 1 6ann * 6 = 6 6anun.

MiHimanbHa KinbKicTb 6aniB Ha BCix nekuiax — 1 6anun * 6*60%= 4 6ann.

KpuTtepii ouiHlOBaHHA

OTPMMAaHHA, BMiHHA 3aCTOCOBYBaTM 3aKOHM Ta MeToAM); pO3B’A3yBaHHA 334a4i 3 OTPMMAHHAM KiHL,EBOro
pe3ynbTaTy; BMiHHA NepeBipuTM NPaBUIbHICTb po3paxyHKy — (0,9..1)*1 6anu;

- BONOAIHHA TEMOK 3aHATTA (Bi/ibHE 3HAaHHA Ta PO3YMiHHA BM3HA4Ye€Hb, 3aKOHiIB, METOAIB, 0bmexKeHe

obuncneHHn KiHuesoro pesynbTaty — (0,89..0,75)*1 6anis ;
- YACTKOBE BOJIOZIHHA TEMOI 3aHATTA (4aCTKOBE 3HAHHA Ta PO3YMiIHHA BM3HAYeHb, 3aKOHIB, METOA,B,

Yy CUMBO/IbHOMY BUTAsAj, abo 3 He3HaYHMMK nomunkamm — (0,74..0,6)*1 6anis;

- MPUCYTHICTb HA NPAKTUYHOMY 3aHATTI, NacMBHa y4acTb y poboTi — 0 6anis..

2.2. BUKOHaHHA Ta 3axXUCT nabopaTtopHux pobir
Barosui 6an — 3.
MakKcrMmanbHa KinbkicTb 6aniB 3a Bci nabopaTtopHi pobotn — 3 6ann * 8 =24 6anis.

MiHimanbHa KinbKicTb 6aniB 3a Bci nabopatopHi poboTtn — 3 6anm * 8 *60%= 15 banis.

KpuTtepii ouiHlOBaHHA
— fAKiCHa niaroToBKa 0 nNabopatopHoi poboTH (HaABHICTb NPOTOKOAY, 3HAHHA MeTU POBOTH, 3HAHHA
OCHOBHMX TEOPETUYHUX MONOXKEHD, AKI NepeBipATLCA), aKTUBHA Y4aCTb Y BUKOHAHHI AOCNIAXKEHD,



npaBuaAbHa Ta OxalHa 0b6pobKa pe3ynbTaTiB AOCNIAIB, YiTKi BiANOBIAI HA KOHTPOAbLHI NUTAHHA 3a
Temoto pobotn —(0,9..1)*3 6anu;

— pobpa nigrotoBka Ao nabopaTopHOi pobOTH, aKTUBHA Yy4aTb Y BUKOHAHHI A0CNIAMKEHb, HECYTTEBI
NOMWAKM Npu 06pobui pesynbTaTiB AOCAiAiB, HEMNOBHI BigNOBiAI HA KOHTPO/bHI NMUTAHHA —
(0,89..0,75)* 3 6anu;

— HepocTaTHA NigrotoBKa Ao nabopaTopHoi poboTH, NacuMBHA y4vacTb Y BUKOHAHHI AOCAiOXKEHb,
3Ha4YyHi NOMMAKK Npu 06pobui pe3ynbTaTiB AOCNIAIB, YACTKOBI BiANOBIAi HA KOHTPO/IbHI NUTAHHA —
(0,74..0,6)*3 6anu;

— HEeroToBHiCTb A0 nabopaTopHOi poboTH, MacMBHA y4acTb Y BUKOHAHHA AOCNIAMKeEHb, HEAKiCHA
06po6bKa pe3ynbTaTiB, HEBIPHI BiANOBIAI HA KOHTPONbLHI NUTaHHA 3a Temoto pobotn — 0 Hani..

2.3. InamsigyanbHe cemecTpoBe 3aBgaHHA (PIP)

3rigHO 3 Ppo60OYOD HABYA/IbHOK MPOrPamMOo0 KOMKEH CTYAEHT BUKOHYE PO3paxyHKOBO-rpadiuyHy poborty.
PIP cknaga€eTbca 3 ABOX YaCTUH

MaKcumanbHa KinbkicTb 6anis 3a BUKOHaHHA oAHiei yactuHn PIP — 10 6anis.
MiHimanbHa KinbKicTb 6aniB 3a BUKOHaHHSA OAHiel YacTMHKN PTP — 6 6anis.

KpuTtepii ouiHlOBaHHA

- BUBip ONTMManbHOro MmeToay PO3pPaxyHKy, NPaBuUIbHE BUKOHAHHA PO3PaxXyHKiB 3 MOBHMUM MOSACHEHHAM,
nepesipka pe3y/bTaTiB po3B’sA3Ky, NOOyA0Ba BKasaHMX B YMOBI Adiarpam; BijfibHe BOMIOAIHHA Teopieto 3a
Temoto PP nig yac 3axucry — (0,9..1)*10 6anis;

- NpaBWAbHE CKNAJAHHA CUCTEMM PiBHAHb Ta i PO3B’A30K, NepeBipKa OTPMMAHUX 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)* 10 6anis;

- MNpaBW/ibHE CKNAJAHHA CUCTEMM pPiBHAHb Ta i PO3B’A30K, BIACYTHICTb MepeBipKM OTPUMAHMUX
pe3ynbTaTiB Ta BKAa3aHWX B YMOBI fiarpam; 4acTKoBe BONOAiIHHA Teopieto 3a Temoto PIP nig yac 3axmcty —
(0,74..0,6)*10 6anis;

- PO3B’A3aHHA 334a4i 3 NPMHLMNOBMMM NOMUAKamKM — O 6ani..

2.4. MopgynbHa KOHTPOJIbHA poboTa

MoaynbHa KOHTpONbHa poboTa CKAadaeTbca 3 ABOX YacTuH: "JliHiHI Kona nocTikHoro ctpymy" Ta
"OpHodasHi Kona cuHycoigHoro cTpymy" BignoBigHO. 3aBAaHHA KOMHOI KOHTPOAbHOI poboTu
CKNafa€eTbCcs 3 OAHI€Ei 3aaaui.

Barosuit 6an KoxHoi yactuHu MKP — 5 6anis.
MakcumanbHuin 6an 3a MKP — 2 *5=10 6anis.

KpuTtepii ouiHlOBaHHA
- BUBip OoNTMManbHOro MeToAy PO3pPaxyHKy, NPaBuU/bHE BUKOHAHHA PO3PaxyHKiB 3 MOBHMUM MOSICHEHHAM,
nepesipka pe3y/bTaTiB Po3B’sA3Ky, NobyA0Ba BKa3aHUX B yMoBi giarpam — (0,9..1)*5 6anis;

- NpaBW/bHE CKAAAaHHA CUCTEMM PiBHAHb Ta 1i PO3B’A3aHHA, MNepeBipKa OTPMMaHMX pes3y/bTaTis,
BiZICYTHICTb BKa3aHMX B ymoBi giarpam — (0,89..0,75)* 5 6anis;

- NpaBW/IbHE CKNaJaHHA CUCTEMU PiBHAHb Ta i PO3B’A30K, BiACYTHICTb NepeBipKUM OTPUMAHUX
pe3ynbTaTiB Ta BKa3aHUX B yMOBi giarpam — (0,74..0,6)*5 6anis;

- po3B’A3aHHA 3a4a4i 3 NPUHLUUNOBMMU NomuaKamu — 0 6anis.



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

4. YMOBOI [ONYCKY A0 €K3amMeHy € MiHIManbHO MO3UTMBHA OLjiHKA 332 BMKOHAHHA PO3PaxyHKOBO-
rpadiyHoi pob0oTK, 3apaxyBaHHA yCix 1abopaToOpHUX POBIT Ta CTapTOBUI PeUTUHT He meHLwe 30 6anis..

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

KoHTponbHMI 3axig KinbKicTb KOHTPO/AbHMX | MakcumanbHuini 6an 3a | Bcboro 6anis
3axogis oAVH KOHTPOJIbHUN
3axig,

OnuTyBaHHA Ha Nekuiax | 6 1 6
/ NpaKkTMKax
JNlabopatopHi poboTn 8 pobiT 3 24
PP 2 YaCTUHHU 10 20
MKP 2 yactnHu no 45 xs 5 10

60

6. Ha eK3ameHi CTy4eHTM BUKOHYIOTb iHAMBIAYaNbHI MMCbMOBI 3aBAaHHA.

Ek3ameHaUiltHa poboTa CKNaAa€eTbCa 3 TPbOX 3aBAaAHb.

3aBAaHHSA, AKi BKAWOYAOTb 3adadvyy NOTpebyloTb AeTaNbHOro OMnuCy Teopii, fKa 3aCTOCOBYETbCA A/
aHani3y 3a4aHoro Kona.

Kputepii ouiHIOBaHHA eK3ameHy
MaKcMMmanbHUM PerUTUHT ek3ameHy - 40 6anis.

PentnHr eksameHy 38 — 40 6aniB — CTyAeHT nNpaBuMAbHO PO3B’sA3aB 3adadvi Ta 34iNCHUMB AKiCHe iX
odopMNeHHA, AaB YiTKi BU3HAYEHHA BCiX MOHATb | BE/IMYMH Ta BUYEPNHi TEOPETUYHI OBrpyHTYBaHHA
aHani3iB 3a4aHNX ENEeKTPUYHMX Kin, BiANOBIAi NOriYHI i NOCNiA0BHI.

PentnHr eksameHy 34 — 37 6aniB — CTyAeHT NpaBMAbHO PO3B’A3aB 3afadi Ta 34iMCHMB AKicHe iX
odOpMNEHHA, AaB YiTKi BM3HAUYEHHA BCiX NOHATb i BEAMYMH Ta HEMOBHE TEOPETMYHI OBrpyHTYBaHHA
aHanNi3iB 3a4aHUX ENEKTPUYHUX Kin, Bi4NOBIAi NOriYHI i nocnigoBHi.

PelituHr ek3ameHy 30 — 33 6aniB — BiANOBIAAIOYM HA NMWUTAHHA, CTYAEHT MPUMNYCKAETLCA OKpPEeMMX
NOMMUJIOK, asie MOXKe iX BMMNPaBMTU 33 A0MNOMOrOK BMK/IALa4ya; AaB YiTKi BU3HAYEHHA BCiX MOHATL i
BEJINYMH Ta YACTKOBE TEOPETUYHI OBI'PYHTYBaHHA aHaNi3iB 3a4aHUX eIEKTPUYHUX Ki/l, BiANOBIAj NOriyHi i
Nnoc/aiaoBHi.

PenTUHr eksameHy 26 — 29 6aniB — CTyAeHT YaCTKOBO BignoBiAae Ha eK3ameHaUiliHi NUTaHHS, 3HaE
BU3HAYEHHA OCHOBHMX MOHATb i BEANYUH AUCUMNNIHM, B LiNOMY PO3YMIE CyTb aHanNi3y 3a4aHuUX Kin
PenTuHr eksameny 24 — 25 6aniB — CTyAEHT YacTKOBO BiZINOBiJA€E HAa eK3ameHaliliHi NUTaHHA, NoKa3ye
3HAHHA OCHOBHWX MOHATb | BEAMYMH AUCLUNNIHW, ane HeAOoCTaTHbO PO3YMIE CyTb MOPAAKY aHanisy
3a4aHuX Kin. Bianosiai HenocnigoBHiI | HEYITKI.

PenTnHr eksameHy 0 — y BiANOBIAj CTYAEHT NPUNYCKAETLCA CYTTEBMX MOMMWUIOK, NPOABAAE HEPO3YMIHHS
®i3MYHOI CyTi eneKTpoMarHiTHMX NPOLECIB, HE MOXKe BUMNPABUTU NMOMWIKM 33 AOMNOMOroOl0 BUKAaAauva.
BignoBiai HEKOPEKTHI, a B AieAKnx BUNaAKax He BiiNOBiAalOTb CYTi MOCTAB/NEHOro NUTaHHA. A6o xoua 6
0fHa i3 33434 He BMKOHaHa.

OCTaTOYHWUIN PENTUHT CTyAEeHTa CKNaaa€e cyma 6aniB oTpMMaHKUX 33 CEMECTP Ta EK3aMeH.
Tabnuus BignoBigHOCTI penTUHroBmx 6aniB oLUiHKam 3a YHIBEPCUTETCbKOIO LLKaNOoH0:

Kinbkictb 6anis OujiHKa




100-95 BiamiHHO
94-85 Oye nobpe
84-75 Hobpe
74-65 3ap0BinbHO
64-60 JocTaTHbOo
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymoBM A0NYyCKY He ponyweHo

9. [opatKkoBa iHpopmauia 3 aucumnnniHm (0CBiITHbOro KOMMNOHEHTA)
Mepenik NUTaHb, AKi BUHOCATLCA Ha CEMECTPOBUI KOHTPO/Ib, HaBeAEHO Y A0AaTKy A0 cunabycy.

3006yBay BMLOT OCBITM MA€E MOXKAMBICTb NPOUTU OHNAMH Kypc(n) 3a oaHieto abo AekinbKoma Temamu,
nepeabayeHMMmn poboUoto NpPorpamoro HaBYyanbHOI gucumnaiHu. OHNAMH Kypc 3406yBaYy MoXKe 06paTu
camocTiliHO abo 3a pekomeHAalielo BMKAadava. 1 rog nNpocayxaHOro Kypcy ouiHtoetbea y 0,83 6anu.
MaKcMMmanbHa KinbKicTb roguH, fka MoxKe O6yTW 3apaxoBaHa 3a pes3y/bTaTaMu HepopManbHOI OCBITH,
CTaHOBWUTb 12 rog, BigNoBiAHO MaKcMMasibHa KinbKicTb 6anis 3a Taki pe3ynbtati cTaHoBUTbL — 10 6ani..

[nsa camocCTiiHOro BMBYEHHS MPOMOHYIOTbLCA BiAHOCHO NPOCTi 3anuTaHHA, AKI HocATb Yy 6inbwocTi
BUNAAKIB OMUCOBUI XapakTep, NPU3HAYEHi ANA PO3WMPEHHA KPYro3opy CTYAEHTIB Ta NOBTOPEHHA
MmaTepianis, AKi BUBY4ANUCH Y iHWINX AMCLMNAIHAX, Ta MatoTb 6e3nocepeaHe BiAHOWEHHS A0 ANCUMNNIHMN.

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

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



