QE HauioHanbHU TEXHIYHUIA YHiBEpCUTET YKpaiHU
«KUTBCbKUW MOMITEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

Kadegpa TeopetnyHoi
€/1eKTPOTEXHIKM

TEOPETUYHI OCHOBU ENEKTPOTEXHIKMN.

YacTtuHa 2

Pob6oua nporpama HaBuYanbHOiI gucuunninm (Cnnnabyc)

PiBeHb BULW,O1 OCBiTH
Fanysb 3HaHb
CneujianbHictb
OcBiTHA Nnporpama

Cratyc aucumnniim
dopma HaBYaHHA

Pik niaroroBku, cemecrp
O6car gucumnniim

CemecTpoBuii KOHTpOAbL/
KOHTPOJIbHi 3axoam

Po3sknag 3aHATb

MoBa BUKNaAAHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BMKANagadiB

Po3milleHHA Kypcy

PeKBi3UTN HaBYaNbHOI AUCLUNAIHU

Mepwuli (6akanaspcbkuii)
14 «EnekKmpuYHa iHX¥eHepia»

141 «EnekmpoeHepzemuka, eneKmpomexHiKa ma efeKmpoMeXaHiKa»
EnekmpomexHiyHi npucmpoi' ma enekmpomexHoa02i4YHi KOMAAeKcu

HopmamusHa

oYHa(deHHa)/ ducmaHuyitiHa

2 Kypc, OCiHHIll cemecmp

Bcbozo 4 kpedumie ECTS / 120 200uH;

ayoumopHux — 72 200:

AeKyii — 36 200UHU; MpakmMuku — 18 200uH; nabopamopHi pobomu — 18 200UH;
camocmitiHa poboma — 48 200uHuU

ExsameH / PP (3axucm), MKP, 3axucm nabopamopHux pobim

yac i Micye nposedeHHs ayoumopHux suknadeHi Ha calimi rozklad.kpi.ua
1 nekuyisa (2 200uHu) 1 pa3z Ha muxcoeHb;

1 npakmuyHe 3aHAMmMA (2 200UHU) 1 pa3 Ha 2 MUMCHI.;

1 nabopamopHa poboma (2 200uHu) 1 pas Ha 2 MUMCHI.

YKpaiHceKa

Nekrtop: K.m.H, dou., bypuk Mukona lMemposuy,0968490949, e-mail:
burykm@ukr.net, buryk.mykola@IIl.kpi.ua

MpaKTWUYHI: K.m.H, 0oy., Bypuk Mukona lemposuy4,0968490949, e-mail:
burykm@ukr.net, buryk.mykola@IIl.kpi.ua

NabopaTtopHi:

Mamepianu 0o Kypcy po3miweHi Ha naamgpopmi Google Meet
Nekuii:
https://classroom.google.com/c/NTI3SMTMzMzgyMTg2
MpaKTUYHI 3aHATTA:
https://classroom.google.com/c/NTI3SMTU2MDA1MzYw

Mporpama HaBYaNbHOI AUCLUNIHU

1. Onuc HaBYanbHOI AUCLUNAIHMY, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaT¥ HAaBYaHHA

Mporpamy OCBITHbOI KOMMOHEHTU «TEOPETMYHI OCHOBM E€NEKTPOTEXHIKM. YacTnHa 2» CKnafdeHo
BiANOBIAHO A0 OCBITHbO-NpodeciiHOT Nnporpamn “ENeKTPOTEXHIYHI NPUCTPOI Ta €NeKTPOTEXHOONIYHI
KomnnaeKkcn” nigrotoBku 6akanaspa 3 ranysi 3HaHb 14 «EneKTpUYHA iHXeHepia» 3a cneuianbHicTio 141
«EnekTpoeHepreTMKa, eNeKTPOTEXHIKA Ta e/1IeKTPOMEXaHIKa».

MeTtoo aucuunniHm € GOpPMyBaHHA | KOHKpeTM3auia 3HaHb 3 TEOPETUYHUX OCHOB
€NEeKTPOTEXHIKM 3 METOIO 3aCTOCYBaHHA OTPUMAHOI iHbopMalLii ana BupileHHs npodeciiHnX 3aBaaHb B
obnacTi TexHIYHOT eKcnyaTauii eneKTpoeHepreTMYHOro 0b61agHaHHA Ta eHepreTmu,.

3aBAaHHAMM BUBYEHHA AMCUMMNNIHM €: OTPMMAHHA HAYKOBUX 3HaHb 3 TEOPIT €NIeKTPUYHUX Kin Ta
MeToAiB TX PO3PaxyHKyY; 3aCTOCOBYBAaHHA OTPUMAHMX 3HAHb NPW BMBYEHHI cneuiafbHUX AUCUMNAIH Ta
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BMKOPUCTAHHA iX Y NOAANbLWIA NPAKTUYHIA AiSNAbHOCTI HA BUPOOHUUTBI; NpnabaHHA HAaBMYOK BMiHHA
KOPMCTYBATUCA €N1EKTPOTEXHIYHOT TEPMIHOJIOTIEID, CUMBOIKOIO | e1EKTPOBMMIPIOBANIbHUMK NPUNAZAMM.

MpeameT HaBYaNbHOI AUCUUNIIHU — OCHOBHI NMOHATTA | 3aKOHM €/IeKTPOMArHiTHOro nonsa i Teopii
€NeKTPUYHUX | MarHiTHUX Kin; Teopis NiHIMHMX eNneKTPUYHMUX Kin (Kin nocCTiMHOro, CMHycoiganbHOro i
HECUHYCOIHOro CTPYMiB), METOAM aHanizy ANiHiMHUX Kin 3 [OBOMOJMIOCHUMKM i 6araTonosIloCHUMMU
enemeHTamu; TpudasHi Kona; nepexigHi npouecu B NiHIMHUX KoNax i MeToam iX po3paxyHKy.

MporpamHi pe3ynbtatn HaBuyaHHA (MP):

3aranbHi (3) Ta paxosi (P) komneTeHuii (K):

(3K15) — 3paTHicTb BMpillyBaTU KOMMJIEKCHI cneuianizoBaHi 3afadi i nNpakTU4YHi npobiemu,
noB’sA3aHi 3 pobOTO eNEeKTPUYHMX MALLWH, anapaTiB Ta aBTOMATU30BAHOIO e/NeKTPONpPUBOAY.

3HaHHA: (MP02) - 3HATK | PO3yMIiTK TEOPETUYHI OCHOBM METPOJIOTIT Ta eNEeKTPUYHMUX BUMIPHOBAHD,
NPUHLMNN pObBOTM NPUCTPOIB aBTOMATUYHOIO KepyBaHHA, PeNeMHOro 3axmcTy Ta aBTOMATUKK, MaTU
HaBUYKWM 34iMCHEHHSA BiANOBIAHUX BUMIPIOBAHb i BUKOPUCTAHHA 3a3HAYEHUX NPUCTPOIB ANA BUPILLEHHSA
npodeciHmnx 3asaaHb.; (MP03) - 3HATM NPUHUMNM POBOTU ENeKTPUYHWUX MAaLLMH, anapaTiB Ta
aBTOMATM30BaHUX €1IeKTPONPUBOAIB Ta YMITM BUKOPMUCTOBYBATH iX A5 BUPILEHHA NPAKTUYHUX npobaem
y npodecinHin AianbHOCTI.

YMiHHA: BMKOPUCTOBYBATM OCHOBWM TEOPil €NEeKTPOMArHiTHOrO nonA Ta METOAiIB PO3PaXYHKY
€NEeKTPUYHMX Kin ANna BUPILIEHHA NPAKTUYHUX Npobnem y NpodecinHin AisNbHOCTI; 34iMCHIOBAaTU aHanis3
NPOLECIB B €/IEKTPOEHEPreTUYHOMY, ENEeKTPOTEXHIYHOMY Ta eneKTpoMexaHiyHoOMy o0b6/1agHaHHiI,
BiANOBigaNIbHUX KOMMNJIEKCAX i CMCTEMAX; 3aCTOCOBYBATM NPUAATHI eMNipUYHi | TEOpPEeTUYHI meToau Ansa
3MEHLIEeHHA BTPAT ENEeKTPUUYHOI eHeprii npu BUPOOHMUTBI, TPAHCNOPTYBaHHI, PO3MNOAiNEHHI Ta
BUKOPUCTAHHI.

Docsig: ayanTtopHOi Ta camocTiMHOi pobOTK MPW 3aCBOEHHI HOBOro MaTepiany; BMKOPUCTaAHHA
HabyTMX 3HaHb NpPU PO3B’A3aHHI 33434 TUMNOBOrO XapaKTepy; CaMOCTIMHOrO BMKOHAHHA iHAWBIAYaNbHOI
pO3paxyHKOBO-rpadivyHOi pobOTH; YMiIHHSA CamMOCTiIHOI pob0oTK 3 HaBYaNbHOW, HAaBYa/IbHO-METOANYHO
Ta AOBIAKOBO MiTEPATypOl0 33 AUCUMMAIHOK «TeopeTuyHi OCHOBM eNeKTPOTeXHiKM. YacTnHa 2» Ha
AeprKaBHil Ta iHO3eMHUX MOBaX.

2. TlpepeKBi3uTK Ta NOCTPEKBI3UTU AUCUMNAIHU (Micue B CTPYKTYPHO-/IOTiUHIl cxemi HaBYaHHSA 3a
BigNoOBiAHOI0 OCBITHLOIO NPOrPaMolo)

OnAa BMBYEHHA Ta 3ACBOEHHA OCBITHbOI KOMMNOHEHTUM «TeopeTUYHi OCHOBU eNEeKTPOTEXHIKU.
YactmHa 2» 3406yBay (CTyAeHT) NOBMHEH MaTK TeopeTuyHy 6a3y 3 ancumnnin «Pismka», «MatemaTnka»
Ta «TeopeTW4yHi OCHOBM enekTpoTexHikM. YactmHa 1». KomnoHeHTa «TeopeTUYHi OCHOBM
eNeKTPOTexHiKM. YacTnHa 2» nepeaye BMBYEHHIO AUCUUNAIH «ENeKTpUYHi mawunHu», «EnekTpuyHa
YyacTMHa CTaHUiM Ta nigcTaHuin», «EnektponpmBon», «ENEKTpUYHI mepexki Ta cuctemu», «PeneitHui
3aXMCT  Ta  aBTOMaTu3auia  eHeprocuctem»,  «lepexigHi  enekTpomarHiTHi  npouecu B
eNleKTpoeHepreTMYHnX cuctemax», «Cunosi TpaHchopmatopu», «Mikponpouecopu Ta umdposa
eNeKTPOoHiKa», «kEnekTpuyHi anapatn», «l3onauia enekTpoTexHiYHOro o61agHaHHA» Ta iH.

3. 3micT HaBYaNbHOI AUCUUNNIHN

Po3gin 1 /liHiMHi eneKTpnYHIi KoMa NepiogmMYHOro 3MiHHOIo CTpymMy
Tema 1.1 TpudasHi enekTpUUHi Kona Ta ix po3paxyHKu

Tema 1.2 EneKTpMYHi KONa HECUHYCOIAHOrO NEPioAUYHOro CTPYMY
Tema 1.3 OcHOBM TeOpii HOTUPUNOOCHUKIB

Po3ain 2 Po3paxyHOK nepexigHMX NpoLecis B NiHIMHWUX eNEeKTPUYHUX KONaX
Tema 2.1 KnacnuHuit meTog, po3paxyHKy nepexigHux npouecis

Tema 2.2 OnepaTopHUIA METOZ PO3PAXYHKY NepexiaHMX NpoLecis



4. HasuanbHi matepianu Ta pecypcum
basoBa nitepartypa:

1. CniHyn 1. K0. TeopeTW4yHi OCHOBW eNeKTPOTEXHIKM YacTMHa 2: HaBYasibHUMA NOCIOGHUK
[EnekTpoHHMI pecypc]: Haey. nocib. ana 3p06ysadviB cTyneHAa 6aKanaBpa 3a OCBITHIMM
nporpamoto «ENekTpuuHi cuctemu i mepexi», «ENeKkTpuuHi CcTaHUii», «ENEKTPUYHI MaLWUHK i
anapatn», «YNpasAaiHHA, 3aXMCT Ta aBTOMaTU3aLLiA eHeprocucTem», « EnekTpomexaHiyHi cuctemu
aBTOMATM3alil, eNeKTPoNpPmMBOL Ta eNIeKTPOMOOBINbHICTLY, «ENEKTPOTEXHIYHI NpUCTPOT Ta
€/1eKTPOTEXHONONYHI  KoMnaeKkecuy, «HeTpaguuinHi Ta BiAHOBAIOBAHI Axkepena eHeprii»
cneuianbHocTi 141 «EneKkTpoeHepreTMKa, eNeKkTpoTexHika Ta enekTpomexaHika» / J1.10.CniHyn,
M.N.bypuk, B.HO.Jloboa3snHcbkmin; O.0.bineubknin, KMl im. Iropa CikopcbKoro. — ENEKTPOHHi

TeKkcToBi AaHHi (1 ¢dann: 9 M6anTt). — Kuis : KNI im. Irops Cikopcbkoro, 2022. — 167 c.
https://ela.kpi.ua/handle/123456789/48889

2. bypuk M.I. TeopeTUYHi OCHOBU eNeKTPOTEXHIKM - 2: JTabopaTOpHUI NPAKTUKYM [ENEKTPOHHMI
pecypc]: HaB4. nocib. ana 3po06bysayiB cTyneHs 6akanaBpa 3a OCBITHIMW NPOrpamoto
«ENneKTpoTexHiuYHi MpUCTPOi Ta eNeKTPOTeXHONOriYHI  KoMnaekcu», «HeTpaauuinHi  Ta
BiAHOBNIOBANbLHI A)epena eHepriin, «EneKTpuuHi cTaHuii», «EnekTpomexaHiuHi cuctemu
aBTOMaTM3aUii Ta enekTponpusoa», «ENEKTpUUHI MaWwmnHM i anapaTtn», «EneKTpuuHi cuctemu i
Mepexi», «YnpaBAiHHA, 3aXMCT Ta aBTOMATMU3aLiA eHeprocmcTem» cneuianbHocTi 141
«EnexkTpoeHepreTMKa, enekTpoTexHika Ta enektpomexaHika» / M. M. bypuk, /1. 1O. Cnixyn, B. 10.
Nob6oasunHcbkuit; H. B. BeneHok, F0. M. YyHak KMl im. Iropa CikopcbKkoro. — EneKTpoHHi TeKcToBi
haHHi (1 dann: 7,89 Mb6ant). — Kuie : KNI im. lropa Cikopcbkoro, 2022. — 96 c.
https://ela.kpi.ua/handle/123456789/48828

3. Bypuk M.I. NiHiAHI eneKTpUYHi Kona nepiogMyHOro 3mMiHHOrO CTPYMYy: yCTafneHi Ta nepexigHi
pexkumu: Mpaktukym [EnekTpoHHM pecypc] : HaBy. nocib. ansa 3406yBaviB cTyneHa bakanaspa
33 OCBITHIMM Nporpamamm «EnekTpoTexHiYHi NPUCTPOi Ta eNeKTPOTEXHOJIOTIUHI KOMMAEKCUY,
«HeTpaauuinHi Ta BiAHOBAIOBANbHI Axepena eHepriin, «EnekTpuuHi cTaHuii» «EneKkTpuyHiI
cUCTEMM | Mepexin, «YNpaBniHHA, 3aXUCT Ta aBTOMaTM3aLiA eHeprocuctem», «EnekTpomexaHiyHi
CUCTEMW aBTOMaATU3aLil Ta enekTponpmeoa», «ENeKTpMYHI MalWwKnHKW | anapaTu» chnewuiaNbHOCTI
141 «EnekTpoeHepreTUKa, eNeKTpoTeXHiKa Ta enektpomexaHika» / M. M. bypuk /1. t0. CniHyn, B.
HO. TobopgaunHcebkui, |. M. Bypuk; KNI im. Iropa CikopcbKoro. — ENeKTPOHHI TeKcToBi gaHHi (1
dann: 25,2 M6ainT). — Kuis : KMl im. Iropa CikopcbKoro, 2022. — 188 c.

4. ®opkyH A. b. TeopeTnyHi OCHOBM enekTPOTeXHikM. YactuHu 1, 2. TeopeTUyHi OCHOBM
€N1eKTPOTEXHIKM. YacTMHA 3: KOHCNEeKT NnekKLuin gns 3a06yBadvis nepworo (6akanaBpcbKoro) pisHA
BULLLOI OCBITU yCiXx PopM HaBYaHHSA 3i cneuianbHocTi 141 — EneKkTpoeHepreTKka, eNeKTPoTeEXHIKa
Ta enekTpomexaHika / fl. b. ®opkyH, M. J1. TneboBa ; XapKiB Hal,. YH-T MicbK. rocn-sa im. O. M.
bekeTtoBa. — Xapkis : XHYMI im. O. M. beKkeTtosa, 2022. - 111 c.

5. Boiiko B. C., Bugonob 0. ®@., Kypuno |.A. Ta iH. TeOpeTUYHi OCHOBM eNeKTPOTEXHIKW. MigpyYHUK:
Y 3 1.; T. 3: ENeKTpu4Hi Kona 3 po3nogineHnmun napameTpamu. Teopis enekTpomarHitHoro nonsa /
B.C. boitko, H0.®. Bugonob, I.A. Kypuno Tta iH.— K.: IBL, "BugasHuurtso «lonitexHika»", 2013. —
224 c.

6. Kapnos H0.0. TeopeTU4Hi OCHOBW eNeKTPOTEXHIKK. YCTaneHi pexnmm AiHiMHUX eNeKTPUYHUX Kin
i3 30ceperKeHMMM Ta po3nodineHnmn napameTtpamum [TekcT] : nigpyyHuk / 0. O. Kapnos [Ta iH.]
; Nig peq. npod. HO. O. Kapnosa ; BiHHML,. Hay,. TexH. YH-T. - XepcoH : ON1A4I-N/0C, 2013. - 324 c.

7. HamauanioK |.H. TeopeTnyHi ocHOBU eneKkTpoTexHikn. 36ipHUK 3amad [EnekTpoHHWUI pecypc] :
HaBYa/IbHMIN NOCIOHMK Ana cTyaeHTiB cneuianbHocTi 141 «EnekTpoeHepreTMka, efleKTpoTEXHIKa
Ta enektpomexaHika» / KMl im. Iropa CikopcbKoro ; yknag.: I. H. Hamauaniok, 0. B. NepeTaTko. —
EnekTpoHHi TekcToBi gaHi (1 ¢pann: 2,43 M6aiit). — Kuis : KNI im. Iropa Cikopcbkoro, 2020. — 113
c. https://ela.kpi.ua/handle/123456789/42079

8. AnctaHuiinHui Kypc «TeopeTnyHa eNeKTPOTEXHIKa»
https://do.ipo.kpi.ua/course/view.php?id=40, https://do.ipo.kpi.ua/course/view.php?id=41.




DopaTtkosa nitepartypa:

®opKyH A.6. MeTognyHi pekomeHaalii A0 MNPAKTUYHUX 3aHATb 3 HaBYa/IbHUX AUCLUNJIIH

«TeopeTnyHi OCHOBM eneKTpOoTexHiKM. YactuHu 1, 2», «TeopeTUyHi OCHOBWU eNEeKTPOTEXHIKWN.
YactnHa 3» ana 3a406yBavis nepworo (6akanaBpCcbKoro) piBHA BMLLOI OCBITM YCiX GOPM HaBYaHHA
3i cneuianbHocTi 141 — EnekTpoeHepreTMKa, eNIeKTPOTEXHIKA Ta eNeKTpomexaHika / Xapkis. Hal,.
YH-T MicbK. rocn-Ba im. O. M. bekeToBa ; yknag, : A. b. PopKyH, M. /1. Tneboa. — Xapkis : XHYMI
im. O. M. bekeTtoBa, 2022. - 76 c.

MaHuyeHKo C.B. Teopis enekTpUUYHUX i MarHiTHUX Kin: MigpydHuk / C. B. MaHuyeHko, O. M.
AHaHbeBa, M. M. babaeB Ta iH. — 2-re BuA., BUNp. Ta g4onos. — Xapkis: YKpAY3T, 2020. — 246 c.

Cnisak B.M.3arasibHa eNleKTPOoTeXHIKa i OCHOBM eNeKTPOHIKN: HaBYasbHMIA NocibHUK / B.M.
Cnisak B.M., A.M. l'ypxuin, A.T. Henbra, O.C. ITakiH.— Kuis: KNI, 2020. — 266 c.

TuxoHpasos C.M. TeopeTnyHi OCHOBM eneKkTpoTexHiku. MpakTMkym: Hasu. nocibHuk / C. M.
TuxoHpasos, O. €. 3iHueHKo, H. I. KapneHko Ta iH. — Xapkis: YKpAY3T, 2019. - 151 c.

HaByanbHUIA KOHTEHT
MeToauKa onaHyBaHHA HaBYa/IbHOI AUCUUNAIHU (OCBITHBOrO KOMMNOHEHTA)

NeKuiiiHi 3aHATTA

Ne
3/n

Ha3Ba Temu nekuii Ta nepenik o0CHOBHUX NUTaHb

Posgin 1 NIHIMHI ENEKTPUYHI KONA MEPIOAUYHOIO 3MIHHOIO CTPYMY

OCHOBHi BU3HaueHHA i Knacudikauia 6aratodasHux cucrem. Po3paxyHOK CUMETPUUYHOTO
TprudasHoro Kona. Po3paxyHOK cmmeTpuUYHOro TpudasHoro Kona

OcHOBHi BM3Ha4yeHHA 6araTtodasHumx cuctem. Yacosi i BeKTopHi ajiarpamu EPC TpudasHoro
reHepaTtopa. Bugmu 3’egHaHb 3-pa3HOro eNeKkTpMyHoro Kona.

Po3paxyHKoBa cxema Ha ¢asy cumeTpuyHoro 3-¢pasHoro Kona. BUsHayeHHs cTpymis i Hanpyr B
pO3paxyHKOBIM cxemi Ta y BCix ¢pa3ax Kona. Mpuknag po3paxyHKy. CymilleHa BEKTOPHA giarpama
Hanpyr Ta CTPYMiB CMMETPUYHOro 3-$pa3HOoro Kona.

Po3paxyHOK HecMmeTpUYHUX TPUPA3HMUX Kin i3 CTaTUMHMM HaBaHTAXKEeHHAM. [loTyXXHOCTi
TpudasHoro Kona. BUmiptoBaHHA aKTUBHOI NOTY}KHOCTi. BUMipIOBaHHA peaKTUBHOI NOTYXHOCTI
cMMmeTpuyHoro TpudasHoro Kona oAHUM YM ABOMA BaTMeETpamu.

Po3paxyHOK HecumeTpu4HOro TpmudasHoOro Kona npu Bigomin cuctemi ¢asHux EPC reHepaTtopa,
npu BiAOMIN cMCTeEMI NiHIMHUX Hanpyr reHepaTtopa. MNpuKnagm po3paxyHKiB, BEKTOPHI giarpamu
Hanpyr i cTpymis.

KomnneKcHa noTyxHicTb 3-pa3Horo reHepatopa nNpu Bigomin cuctemi dasHUX UM AIHIKHUX
Hanpyr. BumiptoBaHHA aKTUBHOI MOTYXXHOCTI 3-ba3HOro Kosia ogHWM, 4BOMA YM TPbOMA
BaTMeTpamu.

Metopa cMMeTpUUYHUX CKNAaf0BUX.

CumeTpuuHi cknagosi 3-¢dasHoi cuctemun. BnactuBocTti TpudasHoro Kona no BiAHOLWEHHIO A0
CUMETPUYHMX CKNapoBux. Onopu cMMeTpuYHOro 3-¢asHoro Kona Ans npAmoi, 3BOPOTHOI i
HY/IbOBOI NOCNiA0BHOCTEN; PO3PaxXyHKOBI CXeMMU.

BM3HaYeHHA MUTTEBUX Ta AilOYNX 3HAUYEHDb CTPYMIB B NliHIMHOMY Ko 3 HecuHycoigHoto EPC
Po3knagaHHA nepioanyHoi HecnHycoigHoi EPC B TpuroHomeTpuuHuin pag ®yp’e. PospaxyHok
MUTTEBUX CTPYMIB. BU3HAUEHHA Ail04nX 3HaYeHb CTPYMIB Ta HaMpyr.

MoTyXHOCTi KONAa HECUHYCOIAHOrO CTPYMY Ta Koe@iLieHTH, WO XapaKTepUusyoTb HECUHYCOIAHI
cTpymu (Hanpyru). Pe3oHaHC B KONax HECUHYCOIAHOTO CTPyMy




AKTMBHA, peakTMBHA Ta NOBHA MOTY}KHOCTI HECUMHYCOIAHOrO CTPYMY. [MOTY}KHICTb CMOTBOPEHHA.
KoeodiuieHTH, Wo XxapaKTepmnsyoTb HECUHYCOIAHI CTPYMU (Hanpyru).

Bnaue napameTpiB Kona Ha ¢$oOpmMy KPUBMX CTPYMiB MPU HECUHYCOIgHWX Hanpyrax. Ymosu
BMHWUKHEHHA pe30HaHCy Ta Moro ocobaMBOCTi B KONAx 3 HeCMHycoigHMmm EPC.

6 Buwi rapmoHiku y TpudasHomy Koni
Cucrtemum npsaAmMoi, 3BOPOTHOI Ta HY/bOBOI MOCAIAOBHOCTEN (a3 B HECUMHYCOIAHUX (asHUX Ta
NiHIMHMX Hanpyrax i cTpymax CMMeTpUUYHOro TpudasHoro Kosia npu 3’€egHaHHi B 3ipKy um
TPUKYTHMK. CNiBBIAHOWEHHA MiXK PasHUMM i NIHIMHMMM Hanpyramu i CTpyMamu.

7 Kaacudikania dorupunonwocHukis. OcHoBHi ¢opmu piBHsHb. ExBiBajieHTHI cxemu
3aMillleHHsl TACUBHOI0 4-TOJII0CHUKA. Bu3zHauyenns 4- mapaMerpiB 40THPHIOIIOCHHKA
Knacudikaris 4-nomtocHukiB. PiBHsHHS 4-miofrocHuKa y Gopmax [X ],[Z ],[ A] , [B] Buznauenns
Y iZ- napamerpis. CriBBifHOIIEHHS MK KoedillieHTaMu piBHAHb. YMOBa CUMETpii 4-
MOJIFOCHUKA.

T- i II- cxemu 3aminieHHs macuBHOro 4-nomocHuka. CriBBigHOIIEHHS MK A-mapamerpamu i
OTIOpaMHM €JIEMEHTIB CXeM 3aMillleHHs. Busnauenns 4- nmapameTpiB 4-TOJIOCHHMKA 13 PEXUMIB
HEpOOOYOTro X0y 1K.3. 4-TIOTFOCHUKA.

8 BTOpMHHI napameTpyM 4YOTUPUNONAKOCHUKA. PIBHAHHA 4YOTUPUNOAIOCHUKA, BUpPAXKEHi uepe3
BTOPUHHI napameTtpu. KackagHe 3’€AHaHHA YOTUPUNONIOCHUKIB
XapaktepuctmuHi onopu 4-nontocHuka. KoediuieHT nowmpeHHA 4-no-N0CHMKA: BU3HAYEHHA
KoediLjieHTa NOWMPEHHA Yepes BXiAHI | BMXiAHI Hanpyru i cTpymmn Ta uepes A-napameTpw.
KoediLieHT nowmnpeHHA CMMeTPUYHOro 4-nNoMOCHUKA.

BusHaueHHA A- napameTpis 4-NoaloCHMKa Yepes BTOPUMHHI NnapameTpu. KackagHe 3’eAHaHHA 4-
NONOCHUKIB, NaHLIOroBa cxema.
Pospgin 2 PO3PAXYHOK NEPEXIAHWUX MPOLLECIB B /IIHINHUX ENEKTPUYHUX KONNAX

9 MepexiaHuiA, BUMYLLEHWUI | BINbHUIA PeXXMMU eNeKTPUYHOTO KoNa
MpMUYMHM BUHUKHEHHA NepexigHnx npouecis. 3akoHM KomyTau,ii. MovaTKoBi ymosu. MepexigHui,
BMMYLUEHWUM | BINbHUIA PEXUMUN eIeKTPUYHOrO Kona.

10 MNocnipoBHiCTb pO3paxyHKy NepexiaHOro Npouecy eNIeKTPUYHOro Koia K1acM4HMM MeToaomM

11 MepexigHi npouecu B Koi 3 04HUM HaKoNMYyBayem eHeprii
MepexigHi npouecn B Koni R,L: xapaKTepUCTUKA BiNbHOIO PeXXMMy, BMUKAHHA KONA HA NOCTINHY
Ta cmHycoigHy EPC. KopoTke 3amunKaHHA Kona R, L.

12 MepexigHi npouecu B Koi 3 04HUM HaKoNMYyBayem eHeprii
MepexigHi npouecn B Koai R, C: xapaKTepuCTWUKa BINIBHOTO peXumy, BMWUKAHHA Kona 3
He3apAaKEHMM KOHAEHCAaTOPOM Ha NOCTiINHY Ta cMHycoigHy EPC. KopoTke 3amuKaHHA Kona R, C.

13 Po3pap KoHaeHcaTopa Ha KONOR, L
AnepioanyHnn po3paa KOHAEHCATOPA: PIBHAHHA ANA CTPYMY Ta Hanpyr Ha enemeHTax Kona,
YyacoBi rpadiku cTpymy Ta Hanpyr

14 Po3pap KoHaeHcaTopa Ha KONOR, L
KonneanbHUit po3paa KOHAEHCATOPA: YMOBM BUHUMKHEHHA KOJIMBANIbHOIO PO3pAAy, PiIBHAHHA
ANA CTPYMY Ta HaNpyr HAa e/1leMeHTax Kona, 4acosi rpadikm CTpymy Ta Hanpyr.

15 BmuKaHHA Kona R, L, C Ha axkepeno noctinHoi EPC.

PiBHAHHA ONA CTpymy Ta Hanpyr Ha enemeHTax KOJia Npu anepioguyHomy Ta KOAUBaAJIbHOMY
3apsgax KoHgeHcatopa. Yacosi rpadiku cTpymy Ta Hanpyr.

16 Mpame nepeTBopeHHA Jlannaca Ta fOro OCHOBHi BAacCTUBOCTI




OnepatopHe 306parkeHHA @yHKUii, ii noxigHoi Ta iHTerpany; 306pa)keHHA HanpyrM Ha
iHOYKTMBHOCTI Ta EMHOCTI NpW BigoMoMy 306parkeHHi cTpymy.

17

3aKOHU eNeKTPUYHOIOo KO/1a B onepaTopHiit popmi.
3akoH Oma Ta 3akoHM Kipxroda B onepaTopHin popmi. OnepaTtopHi cxemu

18

Po3paxyHOK nepexigHOro npouecy B e/IeKTPUYHOMY KOJli onepaTopHUM MeTo40M.
Mepexig Big 306paxkeHb CTpyMiB A0 opuriHanis. Popmyna po3knagaHHA. Mopasok po3paxyHKy

nepexifHoro npouecy onepaTopHUM METOLOM.

MpaKTUYHI 3aHATTA

HasBa Temu 3aHATTA Ta Nepesiik OCHOBHUX NUTAHb

Posgin 1 NIHIMHI ENEKTPUYHI KOA MEPIOANUYHOIO 3MIHHOIO CTPYMY

Po3paxyHOK Tpu¢pa3HOro CMMeTPUYHOro Kona

Po3paxyHKkoBa cxema Ha ¢asy cMmeTpuyHOro 3-¢pasHoro Kona. BUsHavyeHHA CTpymis i Hanpyr B
pO3paxyHKOBIN cxemi Ta y BCiX gasax Kona. CymilleHa BEKTOPHA Aiarpama Hanpyr i ctpymis
CMMETPUYHOro TpndasHoro Kona.

Po3paxyHOK HecumeTpuuHOro TpugasHoro Kona npu 3’€AHaHHI CNOXUBAUYIB 3iPKOIO un
TPUKYTHUKOM

Po3paxyHOK HecMMeTpuyHoro TpudasHoro Kona npu 3’egHaHHi CNoOXWBaYiB 3ipKoto: a) 3
HeNTpanbHMM NPOBOAOM; 6) 6e3 HelTPaNbHOro NPoOBOAY.

Po3paxyHOK HECMMETPUYHOro TpUdasHOro Kona npu 3’€gHaHHi CNOMKMBAYIB TPUKYTHUKOM.
MobynoBa BEKTOPHUX Aiarpam Hanpyr Ta CTPYMiB.

BUMKOpUCTAHHA MeToAy €eKBiBaJIEHTHMX MepeTBOpeHb AN chnpoweHHAa 3-da3Horo Kona.
Po3paxyHOK CrpOLWEHOro Kona Ta 3HaXOAXKEHHs CTPYMIB i Hanpyr y BUXigHin cxemi. CKnagaHHA
6anaHcy noTy*kHocTen 3-pa3Horo Kona, NnobynoBa CyMiLLLEHUX BEKTOPHUX Ajarpam.

Po3paxyHOK NiHiNHOro eneKTPMYHOro Kosa 3 HecuHycoigHot EPC

Po3knagaHHA nepiogMyHoi HecuHycoigHoi EPC B TpuroHomeTpuyHuin pag ®yp’e. Po3paxyHoOK
MUTTEBUX CTPYMIB T BM3HAYEHHA Ait04MX 3HAYEHb CTPYMIB i Hanpyr. BUSHaYeHHA NOTyXHOCTeln
KOJla HECMHYCOIAHOrO CTPYMY Ta CKNaAaHHA 6anaHcy NOTYKHOCTEMN.

OcobamnBOCTI NPOTiKaHHA CTPYMiB NpAMOi, 3BOPOTHOI Ta HY/AbOBOI nocnigoBHocTen ¢as B
CUMETPUYHOMY TpUdA3HOMY KOoAi Npu 3’€QHAHHI B 3ipKYy UM TPUKYTHUK. PO3paxyHOK MUTTEBMX
3HauyeHb CTPYMIB i Hanpyr. BusHayeHHA Aitounmx 3HayYeHb Ga3HUX i NiHIMHUX CTPyMmiB | Hanpyr
CUMETPUYHOro TPUdA3HOro Kona.

BusHaueHHA KoedilieHTiB piBHAHDb 4-NONKOCHUKA PisHUX popm 3anucy
BusHaueHHsa Y - Ta Z - napameTpis 4-N0ONOCHMKA; BU3HaueHHA A - napameTpis i3 pexkumis
Hepobouoro xoay Ta KOPOTKOro 3aMMUKaHHA. BTOPMHHI napameTpu YOTUPUMONOCHUKA.

MK (4actuHa 1): po3paxyHOK Tpndas3HOro Koaa CUHYCOIAHOro CTpPyMy.

Posgin 2 PO3PAXYHOK NEPEXIAHUX MPOLECIB B NIHINHUX ENEKTPUYHUX KOJIAX

Po3paxyHok mepexiiHOro mpouecy y KoOJi 3 OJHMM HaKONMYyBa4deM eHeprii mpum il
NMOCTIHMX TA CHHYCOITHMX JIZKepeJl eHepril

Po3paxyHOK ycTaneHuX peXuMiB 10 Ta Iicias Komyrtauii. CkIaJaHHS XapaKTepUCTUYHOTO
PIBHSHHS KOJIa Ta BU3HAUEHHS HOro KopeHiB. Po3paxyHOK MOYaTKOBHUX YMOB Ul CTPYMIB 1




Hanpyr. 3HaXO/DKEHHST PO3B’S3KIB JUIS BUIBHUX CKJIQZOBHUX CTPYMIB 1 Hampyr Ta 3arajlbHUX
po3B’s3kiB. [ToOynoBa yacoBux rpadikiB NepexiJHUX CTPYMIB Ta HAIpPYT.

Po3paxyHOK nepexigHoOro npouecy y Kosi 3 ABOMa HakonuuyBayamu eHeprii npu Aii nocTiliHux
CUHYCOIAHUX ArKepen eHeprii

PO3paxyHOK yCTaneHUX pexumis A0 Ta nicna KomyTauii. CKAagaHHA XapaKTepUCTUYHOro
PIBHAHHA KOJ1a Ta BU3HAYEHHS MOro KOpeHis.

OcobamnBOCTI pPO3pPaxyHKy NOYATKOBMX YMOB AN CTPYMIB i Hanpyr nNpu ABOX HAKOMMYyBavax
eHeprii. 3Haxo4yKeHHA pO3B’A3KIB AN BiIbHUX CKAAAO0BUX MNPU AINCHUX Ta KOMMJIEKCHO-
cnpsaxeHux KopeHsax. OcobinBOCTI BU3HAYEHHA CTaNUX iHTErpyBaHHA. 3anuc 3arajibHUX
pO3B’A3KiB 41 NepexigHMX CTPYMIB Ta Hanpyr.

Oneparopuuii MeTo] PO3PaxXyHKY MepexXiqHOro Mpouecy B €JIeKTPUYHOMY KOJi 3 JBOMA
HAKONMUYYBAYaMHU eHeprii

Po3paxyHOK ycTameHOro peXuMy /10 KOMYyTallii Ta BU3HAYEHHS HE3aJeKHUX MOYATKOBUX YMOB.
[ToGymoBa omepaTopHOi po3paxyHKOBOI cxemu. CKiIajaHHA PIBHSHB I 300pakeHb CTPYMIB
(Hampyr) Ta 3HAXOJDKEHHS 300pa)k€Hb MIYKAHUX BETUYHH. 3HAXO/KEHHS OPUTIHATIB CTPYMIB

(Hampyr).

MK (uacTuHa 2): po3paxyHOK MEePEXiTHUX MPOIECIB B JIHIHHOMY €ICKTPUIHOMY KOJI.

NabopaTtopHi 3aHATTA

No
n/n

Hassa nabopaTtopHoi po6otu Kinbkictb
aya.rop,

Po3gin 1 NIHINHI ENEKTPUYHI KOJIA NEPIOAUYHOIO 3MIHHOIO CTPYMY

JocmimkeHHs Tpruda3HOro eIeKTPUYHOTO KoJla Mpy 3 €JHaHH1 JpKepena i
CTOXHBaUa 3ipKOI0 3 HEHTPAITBHUM TIPOBOJIOM. 2
Biaeo: https://toe.fea.kpi.ua/laboratory_tasks_10.html

JocmimkeHHs Tpruda3HOro eIeKTPUYHOTO KoJla Mpy 3’ €HaHH1 JpKepena i
CIOXKHBaya 3ipKOI0 03 HEUTPATBHOTO TPOBOJTY. 2
Bigeo: https://toe.fea.kpi.ua/laboratory_tasks_10.html

JIocmiKeHHS. pe3UCTUBHOTO TPU(Ba3HOTO EIEKTPHUYHOIO KOJIa MPH 3’ €AHaHHI
CIIOXKMBaYa TPHKYTHHKOM. 2
Bigeo: https://toe.fea.kpi.ua/laboratory_tasks_10.html

JlocmipKeHHS pe3UCTUBHO-PEAKTUBHOTO TPU(A3HOTO EIEKTPHYHOTO KOJIa IIPH
3’€JHaHHI CMIOXKMBAaYa TPUKYTHUKOM. 2
Bigeo: https://toe.fea.kpi.ua/laboratory_tasks_10.html

5

HOCJ’ILZ[)KGHHH IMaCMBHOI'O YOTHUPHITIOJIOCHUKA 3MIHHOI'O CTPpyMY.

Bigeo: https://toe.fea.kpi.ua/laboratory_tasks_10.html 2

Po3ain 2 PO3PAXYHOK NEPEXIAHUX MPOLLECIB B NIHIWHUX EIEKTPUYHUX KOJIAX

6

JocnimkenHs nepexignoro mpoiecy y koii R, C.

Bigeo: https://toe.fea.kpi.ua/laboratory_tasks_10.html 2

JlocmipkeHHs iepexiHoro mpouecy y koui R, L.
Bigeo: https://toe.fea.kpi.ua/laboratory_tasks_10.html

JlocnimkeHHs anepioAUYHOTOo MepexiaHoro npoiecy y koniR, L, C.
Bigeo: https://toe.fea.kpi.ua/laboratory_tasks_10.html

JlocmipKeHHST KOTMBAJIBHOTO MepexiqHoro mporecy y komiR, L, C.
Bigeo: https://toe.fea.kpi.ua/laboratory_tasks_10.html

6. CamocrtiiHa poboTa cTygeHTa

Ne3/n Bug, camocTiltHoi poboTu

MiarotoBKa 40 NPAaKTUYHUX 3aHATb 8




2 MNiaroToBKa A0 NabopaTOpPHMX 3aHATL Ta NPOBEAEHHA po3paxyHKiB 3a | 10
NepBUHHUMWU JAHUMM, OTPUMAHUMM Ha NabOPaATOPHMUX 3AHATTAX

3 BWKOHaHHA po3paxyHKoBO-rpadiuHoi poboTn 10
MigrotoBka o MKP 5

5 MiarotoBKka 40 eK3ameHy 15

MoniTMKa Ta KOHTPO/Ib

7. MoniTMKa HaBYaNbHOI AUCUMNAIHM (OCBITHBOrO KOMMNOHEHTA)

Cucrema BMMoOr, AKi BUKNada4 CTaBUTb nepes CTyaeHTOM:

npasuaa BiABiAyBaHHA 3aHATb: BignosiaHO Ao Hakasy 1-273 Big 14.09.2020 p. 3abopoHeHO

OLIIHIOBATU MPUCYTHICTb abo BiACYTHICTb 3406yBavya Ha ayaMTOPHOMY 3aHATTI, B TOMY YMCAI

HapaxoByBaTW 3a0xo4yBa/ibHi abo wTpadHi 6ann. BianosiaHo no PCO paHoi aucumnniHu 6anm

HapPaxoBYIOTb 3a BiANOBIAHI BUAM HaBYaIbHOI aKTUBHOCTI Ha NIEKLLIMHMX Ta MPaKTUUYHUX 3aHATTSAX.

060B’A3KOBOIO YMOBOIO A0MYCKY 0 EK3aMEHY €

- BianpautoBaHHA, oPOPMAEHHS NPOTOKO/Y Ta 3aXMCT 1abopPaTOPHUX POBIT 3 ANCLNNANIHK;

- HanucaHHa MKP (2 yactnnu);

- BWKOHAHHA PIP (2 yactnhm).

npaBuaa NOBEAiIHKM HA 3aHATTAX: CTYAEHT Ma€ MOXAMUBICTb OTPMMyBaTK 6anu 3a BianoBigHI BUAU

HaBYa/IbHOI aKTUBHOCTI Ha NEKLIMHNX, NPaKTUYHMX Ta TabopaTopHUX 3aHATTAX, NnepeabadeHi PCO

AUCUNNNIHW. BUKOPUCTaHHSA 3acobiB 3B'A3KY A5 NOLIYKY iHGOpMaLLii Ha ryrn-AuMcky BUKIaZada, B

iHTEepHeTI, B AUCTaHUiMHOMY Kypci Ha nnatpopmi CiKOPCbKMN 3A4iMCHIOETBCA 3@ YMOBU BKa3iBKM

BUKNa[a4a;

npaBuaa 3axmcty nabopaTopHUX PoOIT: 4ONYCKAETLCA AK iIHAMBIAYANbHUI 3aXUCT NabopaToOpHUX

pobiT, Tak i KosnektMBHUI (y cKnapai 6puragu, cKnag fAKOI BU3HaA4YalOTb Ha MNepLioMy

NnabopaTopHOMy 3aHATTI). B 060x BMMaZKax OLHIOWOTL iHAMBIAYaNbHI BiANOBiIAi KOXHOro

CTyaeHTa.

npaBuna 3axucTy iHAMBIAYaNbHUX 3aBAAHb: 3aXMCT po3paxyHKoBo-rpadiyHoi pobotn 3

OVUCUMNANIHM 34IACHIOETLCA IHAMBIAYANbHO i NwWe Yy BUNAAKY, KONW CTYAEHT HE MOroAXKYETbCA i3

HapaxoBaHMMMK Banamu 3a pesynbTaTaMu nepesipku PIP (33 ymoBM AOTPUMAHHA KaNeHAaPHOro

naaHy BUKOHaHHA PIP);

NoniTMKa AepnaiiHis Ta NnepecknafaHb:

- HecBOEYaCHe BMKOHaHHA PIP, HecBOEYaCHMW 3axmucT nabopaTopHUX pPoOBIT Ta NOBTOpPHE
HanucaHHAa MKP nepeanbayatoTb 3MeHLEHHA MaKcMManbHoro 6any 3asHadveHoro y PCO 3a
BiANOBIAHMM KOHTPONbHUI 3axig Ao 75 %. MiHimanbHM1 6an He 3MIHIOETbCA.

- AKLWO CTyAeHT He 3'aBuBTcA Ha MKP, itoro pesynbTat ouiHtoeTbes y 0 6anis.

- nepecKnagaHHA 3axucty nabopatopHux pobit Ta PP He nepenbayeHo;

npasmaa NPM3HAYEeHHA 3a0X04yBaibHUX Ta WTpadHMX banis:

- 3a0X04yBasibHi Ta wWTpadHi 6ann He BXOAATb A0 OCHOBHOI wKanau PCO, a ix cyma He
nepesuwye 10% cTapToBOi WKann. 3aoxodyBanbHi 6ann HapaxoBylTb 33 y4vacTb Yy
$aKyNbTETCbKMX Ta YHIBEPCUTETCbKMX oOAniMniagax 3 AucumnaiHn «TeopeTUyHi OCHOBM
€NEeKTPOTEXHIKMY», yU4aCTb Y HAYKOBUX KOHPEPEHLIAX;

NnoniTMKa LWoAO0 aKafdemiyHoi pobpodecHocTi: KoaeKc 4ecTi HauioHanbHOro TexHiYHOro

yHiBepcutety YKpaiHn «KuiBCbKMIA noniTexHiyHuni iHctutyT» https://kpi.ua/files/honorcode.pdf

BCTAHOB/IOE 3arafibHi MOpasibHi NPUHUMMAKN, NpaBMaa €TUYHOI NoBeAiHKM ocib Ta nepepnbayvae

NONITUKY aKagemiyHoi AobpoyecHOCTi Ana ocib, Wo npautorTb | HaBYalOTbCA B YHiBEpCUTET,

AKMMW BOHW MalOTb KEPYBATUCb Y CBOIM AiANbHOCTI, B TOMY YMCAi NPU BMBYEHHI Ta CKAafaHHI

KOHTPONbHMX 3aX04iB 3 AMUCUMMNNIHM «TeopeTUUYHi OCHOBWU €/IEKTPOTEXHIKM»; NPU BUKOPUCTAHHI

undpoBux 3acobis 3B’A3Ky 3 BMKIadadyem (MobiNbHUIA 3B'A30K, e/IeKTPOHHA NowTa, NepenucKka

Ha ¢opymax Ta y CoL. MepexKax Towo) HeobXigHO AOTPUMYBATUCh 3ara/ibHONPUNHATUX ETUYHUX

HOpM, 30Kpema byTu BBIUIMBMM Ta 0OMEXKYBATK CMiNKYBaHHA POO6OYMM YacoM BUKIaAauya.



8. Bupau KOHTPOJIIO Ta PEUTUHIrOBa CUCTEMA OLiHIOBAHHA pe3yabTaTiB HaBuyaHHA (PCO)

MoToUHUI KOHTPOAb: ekcnpec-onuTyBaHHA, MKP, PI'P, nabopaTtopHi poboTtu

KaneHaapHMM KOHTPO/b: NPOBAAUTLCA ABiYi HAa CEMECTP AK MOHITOPUMHI MOTOYHOrO CTaHy
BMKOHaHHSA BUMOT cunabycy.

YMosu ycrniuiHO20 Npoxo0HeHHSA KaAeHOapHO020 KOHMpPOsIto: He MeHle 50% 6aniB 3a BUKOHaHHSA
HaBYa/IbHOrO MJIaHy AMCLMMNIHU Ha AATy KOHTPOJIO, WO nepenbayae BUKOHAHHA i 3aXUCT 1abopaTopHUX
pobit, PP, MKP.

CemecTpPOBUiIA KOHTPOJIb: EK3aMEH

YMOBM AO0NYCKY A0 CemMeCTPOBOro KOHTPO/IO: MiHIMAaNbHO MO3MTMBHA OLIHKA 332 BMKOHAHHA
po3paxyHKoBo-rpadiyHoi poboTtu (PTP) Ta 3apaxyBaHHSA ycix nabopaTtopHux poobiT.

3aranbHa penTUHIOBa OLiHKA CTyAEeHTa MiCAA 3aBeplUeHHsA CeMecTpy CKAadaetbca 3 6anis,
OTPMMaHMX 3a:

- - po3B’A3aHHA 33434 Ha NPAKTUYHUX 3aHATTAX;

- BUKOHAHHA Ta 3axucT 9 nabopaTtopHmx pobiT;

- BAKOHaHHS ABOX YaCTMH Yy paMKax iHauBiayanbHoi pobotu (PTP);

- BAKOHaHHS ABOX KOHTPOJIbHUX POBIT y pamKax MoAy/IbHOi KOHTPOAbHOT pob6oTn (MKP).

No3/n | KOHTpO/IbHKIA 3axia, Makc. 6an Kinbk. Bcboro

1 MKP (4.1, u.2) 7 2 14

2 PIP,u.1 6 1 6

3 PIP,u.2 6 1 6

4, MpaKTUYHI 3aHATTA 1 7 7

5 NabopaTtopHi poboTtu 3 9 27

6 Ek3ameH 40 1 40
PA3OM 100

NabopaTtopHi pobotn, PTP Ta MKP, ski He BianosigatoTb BUMOram gitoyoro MonoxKeHHA Npo cucremy
3anobiraHHA akagemiyHomy nnariaty B KMl im. Irops CikopcbKoro, ouiHiotoTbea B 0 6anis. Y Takomy pasi
nabopatopHa poboTta abo PIP moxke 6yt nepepobneHa i3 3miHow BapiaHTy. MakcumanbHuit 6an byae
3HM¥KeHO Ha 30%.

Po3B’A3aHHA 33434 HA NPAKTUYHUX 3QHATTAX
Barosuii 6an — 1.
MaKcrMmanbHa KinbKicTb 6aniB Ha BCiX NPaAKTUYHUX 3aHATTAX — 1 6ann*7=7 6anis.
MiHimanbHa KinbKicTb 6aniB Ha NPAKTUYHUX 3aHATTAX — 1 6ann*7*60%= 4,2 6anu.

KpuTtepii ouiHIOBaHHA

- Bi/ibHE BO/MIOAIHHA TEMOLO 3aHATTA, PO3B’A3yBaHHA 3a4a4i 3 OTPUMAHHAM KiHLEBOFO pe3ynbTaTy; BMiHHA
nepeBipuTU NPaBUNbLHICTb po3paxyHKy — (0,9..1)*1 6anu;

- BiflbHe BOJIOAIHHA TEMOIO 3aHATTS, NPaBU/ibHE PO3B’A3yBaHHA 3a4a4i 63 06YMCNeHHA KiHLEeBOro
pesynbraty — (0,89..0,75)*1 6anis;

- YaCTKOBE BOJIOAIHHA TEMOIO 3aHATTA, NPEeACTaBNeHHA PO3B’A3KY 3aZa4i y CUMBOIbHOMY BUTAAAi, abo 3
He3Ha4YHuMKM nomuakamm — (0,74..0,6)*1 6anis;



- MacMBHA y4acCTb Ha NPAKTUYHOMY 3aHSATTI; BiACYTHICTb HAa NPAKTUYHOMY 3aHATTI; PO3B’A3KM 3a4au, AKi He
BigNOBIAAOTb BUMOram Aitovoro MonoxeHHA nNpo cuctemy 3anobiraHHa akagemidyHomy nnariaty 8 Kl
im. Iropa Cikopcbkoro — 0.

BMKOHaHHA Ta 3axuct nabopatopHux pobir
Barosuit 6an — 3.
MakcumanbHa KinbkicTb 6aniB 3a Bci nabopatopHi pobotn — 3 6anm * 9 =27 banis.
MiHimanbHa KinbKicTb 6aniB Ha NPAKTUUYHUX 3aHATTAX — 3 6ann * 9 *60%= 16,2 6anu.

KpuTtepii oLiHIOBaHHA
1) 3axuct nabopatopHoi poboTtn(0,5)*3=1,5:

— fAKicHa miaroToBKa A0 NabopaTopHOi poboTH (HAaABHICTb MPOTOKOY, 3HAHHA MeTU PObOTH, 3HAHHA
OCHOBHWX TEOPETUYHUX NOJIOXKEHD, AKi NEePeBipAOTLCA), aKTUBHA Y4aCTb Y BUKOHAHHI A0CAiAMXKEHb,
BiZNOBiAi Ha KOHTPOJIbHI MMTaHHA 3a Temoto poboTtn —(0,9..1)*1,5 6anu;

— pobpa niarotoBKa A0 nabopatopHoi poboTH, aKTMBHA yYyaTb Y BUKOHaHHI AOCANIAMKEHb, HEMOBHI
BiANOBiAi Ha KOHTPO/bHI NuTaHHA — (0,89..0,75)* 1,5 6anu;

— He[oCTaTHA MiAroToBKa A0 /NabopaTopHOi pobOTH, MacMBHA Y4acTb Y BUKOHaHHI AOCNIAMEHb,
YaCTKOBI BigNOBiAi Ha KOHTPONbHI NUTaHHA — (0,74..0,6)*1,5 6anu;

— HEeroToBHIiCTb A0 NnabopaTopHOi pPobOTM, NacuMBHa y4yacTb Y BUKOHAHHA J0OCAIAXKEeHb, HeBipHi
BiZINOBiZi Ha KOHTPO/IbHI NUTaHHSA 3a Temoto poboTn — 0 banis.

2) OdopmneHHa nabopatopHoi poboTtun (0,5)*3=1,5:

HaABHICTb 3BITHOrO NPOTOKONY BCTAHOBNEHOrO 3pa3Ka, B AKOMY MatoTb OyTu: @) TUTYAbHUIN NUCT; 6)
meTa pobotu; B) xig poboTU; r) po3paxyHKoBi GOPMYNU, AKI BUKOPUCTOBYHOTLCA MPWU BUKOHAHHI
poboyoro 3aBAaHHA; 4) BUCHOBKM 33 €KCNepUMMEHTallbHUMM AaHMMKM Ta rpadika; e) npaBuabHa Ta
oxaliHa 0bpobKka pe3ybTaTiB AocAiAiB (TabAWLL, PUCYHKK, eNeKTPUYHI CXeMM 3 NapamMeTpamn efleMeHTIB
NoBMHHI ByTM npeacTaBneHi BianosigHo Ao npasun ECKA ta ACTY, a nig 4ac opopmaeHHs piBHAHb
HeobXiaHO AOTPMMYBATMCb 334aHOI0 NOPAAKY, @ CaMe:

— ¢dopmyna y niTepHMX NO3HAYEHHAX;
— ¢dopmyna y uncnax;
— BignoBigb (BCi KiHUEBI BUMpa3n 4N KOMMNIEKCIB faBaTv B anrebpaiyHii Ta NOKa3HMKOBIMN
dopmax);
— oauHuLi BUMipy B cuctemi Si—(0,9..1)*1,5 6anu;
— HEeCyTTEBI NOMUNKN Npn 0b6pobui pe3ynbTaTiB Aocniais Ta opopmaeHi npotokony — (0,89..0,75)*

1,5 6anu;

— 3Ha4Hi NOMUNKM Npu 06pobLi pe3ynbTaTiB gocnigis Ta obopmneHi npotokony — (0,74..0,6)*1,5
banu;

— HesAKicHa 06pobka pesynbTraTis, HeBipHO odopmneHunit 38iT— 0.

IHausigyanbHe cemectpose 3aBaaHHA (PTP)

3rigHO 3 Ppob0YO HaBYa/IbHOK MPOrPamMol0 KOXKEH CTYAEHT BUKOHYE PO3paxyHKoBo-rpadiyHy poborTy.
PIP cknapa€etbca 3 A4BOX YaCTUH:

PIP — yactvHa 1 “TpudasHi enekTpuUHi Kona” BUKOHYETbCA 3a maTepianiamu po3giny 3 “JliHinHi
€NEeKTPUYHI Kona nepiogMyHOro 3miHHOro cTtpymy” 3 metolo GopmyBaHHA BMiHb PO3pPaxyHKy Hanpyr Ta
CTPYMIB Y Koslax TpMPa3HOro CUHyCOiZHOro CTpyMy Ta OTPUMAHHA HAaBWYOK NepeBipKM PO3paxyHKiB 3a



Aonomoroto 6anaHcy NOTy)KHOCTEN, NOOYAOBM BEKTOPHMUX Aiarpam Hanpyr i CTPYMiB CMHYCOI4HOro
pexumy.

PIP — vactuHa 2 “NepexigHi npouecn y NiHIMHUX Konax i3 3ocepepkeHMMU napameTpamun”
BMKOHYETbCA 3a MaTepianamu po3giny 4 “Po3paxyHOK nepexigHMX NPOLECiB y NiHIMHUX eNeKTPUYHUX
Konax” 3 meToto popmMyBaHHA BMiHb PO3PaxyHKY NepexifHUX NPoLEeCiB B eNeKTPUYHUX KONax 3 OAHUM Ta
ABOMA HaKoMMuyyBavyamu eHeprii Npu BUKOPUCTAHHI Pi3HUX MeTOAiB aHanily Ta AOCNiAXEeHHA yMOB
BMHWUKHEHHA anepiogMyHoi Yn KONMBaNbHOI GOPMU 3MiHU CTPYMY.

MaKcumanbHa KinbkicTb 6aniB 3a BUKOHaHHS nepuoi abo apyroi yactuH PIP — 6 6anis.

MiHimanbHa KinbkKicTb 6an1iB 32 BUKOHaHHSA nepLoi YactnuHu PIP — 3,6 6anis.
KpuTtepii oLiHIOBaHHA
1) 3axucT nepuwoiabo apyroiyvactuH PIP (0,5)*6=3:
— MpaBW/IbHI BiANOBiAi Ha NOCTaBAEHI NUTaHHA 33 NYHKTamu 3aBaaHHAa PIP—(0,9..1)*3 6anu;
— HEnoBHi BiANOBIAi Ha KOHTPONbHI NUTaHHA— (0,89..0,75)* 3 6anis;
— YacCTKOBI BignoBigi Ha KOHTPObHI NUTaHHA — (0,74..0,6)* 3 6anis;
— BiANOBIA}I HA KOHTPO/IbHI NUTAHHA MatoTb NPUHLKMNOBI NOMUAKN — 0.
2) OdopmneHHsa nepLuoi abo apyroi vactnH PP (0,5)*6=3:

HaABHICTb NPoTOKoNy PTP odpopmaeHoro yKpaiHCbKOO MOBOIO, B IKOMY MatoTb BYTU: a) TUTYNIbHUI
nncT; 6) 3micT; B) 3aBAAHHA HA CamocCTiliHy poboTy; r) npaBuAbHE BMKOHAHHA PO3PaxyHKiB 3 MOBHUM
nosacHeHHAM PIP; ) BKa3aHa B yMOBi nepeBipKa pe3ynbTaTiB po3B’A3Ky, Aiarpamu, Tabaunui Ta pUCcyHKu;
€) BUCHOBKM 33 po3paxyHKamu, Tabanuyamm, rpadikamum Ta BEKTOPHUMM Aiarpamamu; €) NpasBuibHA Ta
oxalHa obpobKa pe3ynbTaTiB gocnigis (Tabauui, PUCYHKM Ta €NeKTPUYHi CXemu 3 napameTpamu

eNeMeHTiB NOBUHHI byTn npeactasneHi BignosiaHo Ao npasun ECKA ta ACTY, a nig 4ac odopmaeHHA
PiBHAHb HEODXiAHO AOTPMMYBATMCb 3343aHOM0 NOPAAKY, a CaMe:

— ¢dopmyna y niTepHUX NO3HAYEHHAX;
— dopmyna y uncnax;
— BignoBigb (BCi KiHUEBI BMpaswW ANA KOMMNAEKCIB AaBaTy B anrebpaiyHii Ta NOKasHUKOBIN
dopmax);
—  OJUHHUIl BUMIpY B cucTemi Si— (0,9..1)*3 6anu;
— HEeCYTTEBI NOMUAKN Npu odopmneHi PP, npaBunbHE CKNagaHHA CUCTEMU PiBHAHDB Ta ii pO3B’A30K,

nepeBipKa OTPMMaHUX pe3ybTaTiB, BiACYTHICTb BKa3aHMX B ymoBi giarpam — (0,89..0,75)* 3 6anu;

— NpaBuW/ibHE CKNAaJaHHA CUCTEMM PiBHAHb Ta ii PO3B’A30K, BiACYTHICTb NEpPEeBipKM OTPUMAHMUX
pe3y/bTaTiB Ta BKa3aHMX B YMOBI giarpam, 3Ha4yHi nomuakm odpopmneHi PIP —(0,74..0,6)*3 6anu;

— HeBipHO opopmneHnit PIP abo nmucaHa He yKpaiHCbKOK MOBO; 3aBAaHHA PP BupilweHi 3
NPUHLMAOBMMW NOMUNKamm — 0.

MoaynbHa KOHTponbHa po6oTa

MogaynbHa KOHTposbHa poboTa CKNafa€eTbca 3 ABYX 4YacTUH: "Po3paxyHOK TpudasHoro Kona
cuMHycoigHoro cTpymy" Ta "Po3paxyHOK nepexigHux npougecisB B ANiHIMHOMY €enekTpUYHOMY Koni"
BiANOBiAHO. 3aBAaHHA KOXKHOI KOHTPONbHOI POOOTU CKNAAAETLCA 3 OAHIET 3a4aui.

BaroBuit 6an KoxHOi yactTuHu MKP — 7 6anis.
MiHimanbHUI 6an KoXKHOT YacTUHU MKP — 4,2 6anis.

MaKkcumanbHuii 6an 3a ABi YacTMHM MKP — 2*7=14 6anis, miHimanbHuUn — 8,4 6ann.

KpuTepii ouiHIOBaHHA



- NPaBU/IbHE BUKOHAHHA PO3PaxyHKiB 3 MOBHUM NOACHEHHAM, NepeBipKa pe3ynbTaTiB PO3B’A3KY,
nobypnoBa BKasaHUx B ymosi giarpam — (0,9..1)*7 6anis;

- NpaBW/ibHE CKNAAAHHA CUCTEMM PiBHAHb Ta ii pO3B’A3aHHA, NepeBipKa OTPUMAHUX Pe3ynbTaTis,
BiACYTHICTb BKa3aHWX B ymoBi giarpam — (0,89..0,75)* 7 6anis;

- NpaBWAbHE CKNa4aHHA CUCTEMM PiBHAHb Ta il PO3B’A30K, BiACYTHICTb NEPEBiIPKM OTPUMAHUX
pes3ynbTaTiB Ta BKasaHUX B ymoBi giarpam — (0,74..0,6)* 7 6anis;

- pO3B’A3aHHA 3a4a4i 3 TPUHLNNOBUMM NOMUAKamK — 0.

KaneHaapHWi KOHTpoNb 6a3yeTbCs HAa MOTOYHIA PENTUHIOBIM OUiHLI. YMOBOK NMO3UTUBHOI aTecTau,ii €
3HAYEHHSA MOTOYHOIO PENTUHTY CTyAEHTa He MmeHLLe 50% Big MakCMMaibHO MOXKANBOIO Ha Yac aTecTaliji.

dopma cemecTpoBOro KOHTPO/IO — eK3aMeH
Ek3ameHauitHa poboTa CKNafaeTbca 3 TPbOX 3aBAaHb.

KoxHe TeopeTuyHe 3aBaaHHA OLUiHOeTbes B 10 banis, a NpakTUyHe 3aBAaHHA (3aaa4a) B 20 6anis.

KpuTepii ouiHIOBaHHA eK3ameHy
MaKcMmanbHUn peUTUHT ek3ameHy - 40 6anis..

PeiTnHr eksameHy 40 — 36 6aniB — CTyAEHT NpaBW/bHO PO3B’A3aB 3agadyy Ta 3A4iMCHUB AKicHe i
odopMNEeHHA, [aB YiTKi BU3HAYEHHS BCiX NMOHATb | BE/JIMYMH Ta BMUYEPNHi TEOPETUYHI OBrpyHTYBaHHA
aHanisiB 3a4aHNX eNEeKTPUYHMX Kin, BiANOBIAi NOriYHi i NOCNiA0BHI.

PeiTnHr eksameHy 35 — 30 6aniB — BiANOBiAalOYM HA MUTAHHA, CTYAEHT MPUMNYCKAETLCA OKPEMUX
NOMMWAOK, ane MOXKe iX BMMPABUTU 3a AOMNOMOrOH BWKAAAAYa; AaB YiTKi BM3HAYEHHA BCIX MOHATDL i
BE/INYMH Ta YaCTKOBE TEOPETUYHI OBrPYHTYBaHHA aHaNi3iB 3a4aHUX eIeKTPUYHUX Kil, BiANOBiAi NOrivHi i
NocNiaoBHi.

PelTUHr eksameHy 29 — 24 6aniB — CTyAeHT 4YacTKOBO BifiNOBIiAAE Ha eK3aMeHalilHi NUTaHHA, 3HaE
BM3HAYeHHA OCHOBHMX NOHATb | BEANYMH ANCLUNIHK, B LINOMY PO3YMIE CYyTb aHaANi3y 3a4aHUX Kin.

PenTUHr ek3ameny 0 — y BiANOBIAi CTYAEHT NPUNYCKAETbCA CYTTEBUX NMOMMJIOK, NPOABAAE HEPO3YMIHHA
di3MYHOI CYTi eNneKTPOMarHiTHUX MNPOLECIB, HE MOXKe BMMNPABUTM MOMMUJIKM 33 AOMNOMOFOK BMKAaAaua.
BianoBiai HEKOPEKTHI, a B AeAKUX BMNAAKaxX He BignoBiAatloTb CyTi NOCTaBAeHOro nNMTaHHA. ABo xoya 6
OfHa i3 33434 He BUKOHAHa.

OcTaTo4Hui peﬁTMHI' CTyAeHTa CKNada€ CymMa 6anis OTPUMAHUX 3a CEMECTP Ta EK3aMEH.

Tabaunua BigNoBiAHOCTI peNTUHIroBMX 6aniB OLiHKAaM 3a YHIBEPCUTETCbKOIO LLKA0H:

Kinbkictb 6anis OujiHKa
100-95 BiamiHHO
94-85 Oye nobpe
84-75 [Oobpe
74-65 3a40BiNbHO
64-60 JoctaTHbO
MeHwe 60 He3apgoBinbHO
He BMKOHAHi ymOBM A0NYCKY He ponyweHo

9. JopaaTtKoBa iHpopmauisa 3 gucumnaiHm (0CBiTHbOro KOMMNOHEHTA)

Mepenik NUTaHb, AKi BUHOCATLCA HAa CEMECTPOBUI KOHTPOb (AK A0AaTOK 1 A0 cunabycy)



Po60ouy nporpamy HaBuYanbHOI aucuunaiHm (cunabyc):
CKnapaeHo aoueHToM Kadeapu TeopeTUYHOI enekTpoTexHikm ®EA, K.T.H, Bypukom MuKonoto MNeTposruem

YxBaneHo Kadeapoto TeopeTUYHOI eneKkTpoTexHiku (npotokon Nel2 Big 25.05.2022 p.)

Noroa)xeHo MeToauuHoo Komicieto dakynbTety (MpoTtokon Ne 10 Big 16.06.2022 p.)
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