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| SATAJIbHI NMOJNTIOXEHHA

KomnnekcHun chaxoBuin icnuT Ha MigrotoBky 3000yBadviB OCBITHLO-MPOMECIAHOIO
piBHA MaricTpa cneuianbHocTi G3 «EnekTpuyHa iHXeHepis» 3a OCBITHLOIO MNPOrpamMoro
«EHeproedekTMBHi  TexHomnorii B cucTeMax enekTpo3abesneyeHHss TipHUMYMX Ta
MeTanyprintHMx nignpueMcTB» CnNpAMOBaHe Ha NepeBipKy BiANOBIAHOCTI 3HaHb Ta HAaBUMYOK
PiBHIO, HEOOXiAHOMY O1151 HABYaHHA Ha ApYromy (MaricTepCbKOMY) PiBHI BULLOT OCBITMH.

lMporpama kommnnekcHoro ¢axoBoro iCNUTy BU3Ha4ae (popmy opradisadii, 3MicT Ta
0CcobBNMBOCTI NpoBeAEHHS BCTYMNMHOrO BMNpoOyBaHHS Ha NiaroToBKy 3406yBadyiB 3a OCBITHLO-
npodecinHow nporpamMoto «EHeproedgekTuBHiI TexXHonoril B cucrtemax
enekTpo3abesnevyeHHs ripHUYMX Ta MeTanypriviHMx nignpMemMmcTBy cneuianbHocTi G3
«EnekTpuyHa iHxeHepis» gpyroro (MarictepcbKoro) piBHS BULLOT OCBITH.

daxoBuin iCNUT 3AINCHIOBAaTUMETLCA 3 BUKOPUCTaAHHAM 3acobiB  AMCTaHLUINHOL
ernekTPoHHOI KOMYHikauii Ha nnatcdopmi Moodle TOB "TEXHIYHUWA YHIBEPCUTET
"METIHBECT NOJITEXHIKA".

Mopsipok npoBedeHHA dhaxoBoro icnuTy BignoBigae «lonoxeHHO NPo opraHisauito
ocBiTHboro npouecy y TOB «TexHiyHMN yHiBepcuteT «MeTiHBECT noniTexHika» Ta
«[MonoXxeHH NPO KOHLENLii OCBITHBOI AiNbHOCTI, OCBITHI Nporpammn, po6o4oi Nnporpamm Ta
cunabycu ocBiTHIX KOMNOHEHTIB Yy TOB «TexHi4yHuIM yHiBepcnTeT « MeTIHBECT NoniTeXHikay.



I 3MICT NPOrPAMHUX BUMOT LLOoAO 3HAHb TA HABU4YOK BCTYNHUKIB
11.1 Mepenik OCBiTHIX KOMMNOHEHTIB, PO3A4iNN AKX BXOAATb A0 Nporpamu

Ho [llporpamu axoBoro iCNUTY BKITHOYEHO TEOPETUYHI MUTAHHA Ta NPaKTUYHI
3aBAaHHS 3 TaKMX OCBITHIX KOMMNOHEHTIB 6akanaBpCbKOi OCBITHBOI NPOrpamu:

1. TeopeTnyHi OCHOBW E€NEKTPOTEXHIKN;

2. EnekTpunyHi malwmHm;

3. MeTponoria Ta enekTpuyHi BAMIpIOBaHHS;

4. Teopisa enekTponpueoay;

5. Cuctemu enekTponoctayaHHs NignpuemMCTB.

1.2 3micT nporpamu

I11.2.1 Temamuka, fika 6UHOCUMbLCSI Ha KOMII/IEKCHE baxoee 8urnpobysaHHs 3
oucyunniHu « Teopemu4Hi OCHO8U €/1eKMPOMEXHIKU»

[MacuBHi Ta akTUBHI efleMeHTN enekTPUYHOro Korna, ix napameTpu. 3akoHn Kipxroda
ANs Hanpyr i CTpyMiB. 3anexHiCTb MibXX CTpymMaMu i Hanpyramu BiTOK €NeKTPUYHOro kona
(3akoH Oma).

MeToq KOHTYpHUX cTpymiB. MeToq By3noBux noteHuianis. [NpvHUMN HaknagaHHSA
(cynepnosuuii). EkBiBaneHTHi NepeTBOPEHHS B eNeKTpu4HMX Korax. Metoq eksiBaneHTHOro
reHeparopa.

MoTyXHiCTb y KOMi CuHycoigHoro ctpymy. KoediuieHT NOTY>XHOCTi. [OTyXHICTb Yy
KOMMMeKCHin popmi. bBanaHc KOMMNEKCHUX NOTYyXHOCTEN. KOMMMNEKCHNIN MeToA pO3paxyHKy
enekTpuyHux Kin. KomnnekcHun onip i nposigHicTb. 3anuc 3akoHiB Oma i Kipxroda B
KOMMMeKCcHin ¢oopmi. Po3paxyHOK enekTpUYHUX Kin npy nocnigoBHOMY 3’€4HaHHI OiNAHOK
Kona. Po3paxyHOK enekTpUYHMUX Kin npyv napanenbHOMy 3’€QHaHHi  AiNsHOK Kona.
Po3paxyHOK €eneKTpUYyHMUX Kin npu 3MmilaHoMmy 3'€dHaHHi OiNsSHOK Kona. Po3paxyHok
eNeKTPUYHOro Komfa, 3aCHOBaHWM Ha MNEepeTBOPEHHI 3'€AHaHHA  "TPUKYTHUKOM" B
eKBiBaneHTHe 3’e4HaHHA "3ipKoto".

306paxeHHs cuHycoiganbHux enektpopywinHux cun (EPC), Hanpyr i cTpymiB 3a
gonomoroto obepTtoBMx BeKTOpiB. BekTopHi Agiarpamu. [itodi i cepegHi  3HaYeHHs
nepiognyHmx EPC, Hanpyr i cTpymiB. EnekTpuyHi kona 3 po3nogifieHMMn napameTpamu.

MapameTpn iHOYKTUMBHO-3B'A3aHUX enieMeHTiB. KoediluieHT MarHiTHOro 3B’si3Ky.
OpQHOMMEHHI NOMNCK IHOYKTUBHO-3B'A3aHNX €ITEMEHTIB.

Pe3oHaHCHWI CTaH enekTpUMYHOro Koma. 3aranbHa ymoBa pe3oHaHcy. Pe3oHaHc
Hanpyr. Pe3oHaHc cTpymiB. [MpakTUyHe 3HaYeHHSA Pe30HAHCY B ENEKTPUYHMX KOSax.

CumeTpuyHi TpudpasHi cuctemmn EPC npsmoi, 3BOPOTHOI i HYNbOBOT NOCAIAOBHOCTI.
PospaxyHok TpuasHux Kin B 3aranbHOMY BMMNAAKy HECUMETPIl enekTPopYLIinHUX cun i
HecumMeTpil kona. MNoTyXHIiCTb TpndasHoro kona i i BUMiprOBaHHS.

BuLli rapMoHikn y ogHodasHuX i TpupasHux konax. MNoTy>XHICTb CNOTBOPEHHS.

[MoyaTkoBi ymMOBM i 3akOHM KOMyTaLil. [lepexigHuK, ycTaneHun i BiNbHUW npouecu.
KnacuyHnn meton po3paxyHky nepexigHux npouecis. NepexigHi npouecn B konax R-L i R-
C. Xapaktepuctuku cuHycoigansHux EPC, Hanpyr i cTpymiB. HeniHinHi enekTpuyHi Kona 3
30cepemKeHnMm napametTpamMmm. HoTMpUNontCHUKN Ta enekTpuYdHi instTpu.

Jlimepamypa 0o ducuunniHu « Teopemu4Hi OCHO8U €/TEKMPOMEXHIKU» !

1. Xinos B. C. TeopeTu4Hi OCHOBU eneKTpOoTEXHIKM : nigpydHuk. Knis : BugaBHULUTBO
«Kapasena», 2021. 468 c.

2. Xinos B. C., Kondgman O. O., Pyxnos A. B. lNpakTukym 3 aucumnniin « TeopeTuyHi
OCHOBM €EKTPOTEXHIKMY : HaB4. Nocib. : y 2 4. Y. 1. CtauioHapHi npouecu y NiHinHNX
Konax NoCTiINHUX, rapMOHIMHUX 0gHOda3HUX, TPUasHUX i NoNirapMOHINHUX CTPYMIB.
Opeca : Onpi+, 2024. 186 c.



3. Weregnn O. I, Mangap B. C. TeopeTu4Hi OCHOBW €NeKTPOTEXHIKW: HaBYarnbHUM
nocibHuk. JlbeiB : BugaBHnuTteo «Hosumn CeiT — 2000», 2020. 168 c.

4. lMepetatko 0. B., Wepba A. A. TeopeTnyHi OCHOBM eneKTpoTexHikn. YactuHa 1.
EnekTpuyHi Kona nocTinHOro Ta 3MIHHOro CTpyMy. YOoTUPUNONIOCHUKN : MPaKTUKYM.
KuiB : KIl im. Iropsa Cikopcbkoro, 2021. 115 c.

5. lMepetaTtko 0. B., Llepba A. A. TeopeTn4yHi OCHOBM €NEeKTPOTEXHIKN. HenmiHinHi
cuctemu. MepexigHi npouecwn : npaktukyM. Kuis : KIl im. Irops Cikopcbkoro, 2019.
140 c.

11.2.2 Temamuka, fika 6UHOCUMbLCSI Ha KOMII/IeKCHe paxoee e8urnpobyeaHHs 3
ducyunniHu « EnekmpuyHi MmawuHu»

ByooBa Ta mpuHUMN Aii KONEeKTOPHUX MalwumH nocTinHoro ctpymy (MIC). Cdepwu
3aCTOCYBaHHA EeneKkTPUYHUX MalUuH MocTinHoro crtpymy. EnektpopywinHa cuna (EPC),
€fleKTPOMarHiTHAN MOMEHT Ta MNPUHUUN 3BOPOTHOCTI E€NeKTPUYHUX MaLlMH MOCTIMHOro
ctpymy. Po6ota MIC npu HaBaHTaxeHHi. OBmoTkn akops. Peakuis skopa MIMNC Ta ii Bnnme
Ha MarHiTHUM noTik mawwuHu. KomneHcauiiHa obmoTtka. Komytauia MIC. Cnocobu
noninweHHa kKomyTauii. PoboTta MalumHM NOCTIMHOMO CTPyMy B pPeXuMi reHepaTopa.
Xapaktepuctuku reHepatopie. Pobota MalnHM MOCTIMHOMO CTPYMY B PEeXUMi OBUryHa.
Cxemu 36yaxeHHs. [yck ABUryHIB NOCTIMHOrO CTpymy. POGoYi Ta MexaHiyHi xapakTepucTukn
ABUIYyHIB NOCTINHOrO cTpyMy. Cnocobu peryntoBaHHS LWBUOKOCTI ABUIYHIB 3 NapanenbHnM,
nocnigoBHUM Ta 3MillaHuM 30ymKeHHSAM. Be3koneKkTopHi ABUIYHWU MNOCTIMHOTO CTPYMY.

MpuHUMN Ail Ta OCHOBHI KOHCTPYKTMBHI ernemMeHTn TpaHcdopmaTtopiB. HoMiHanbHi
napameTpu. Pexxumn pobotn. MarHitHa cuctema. ObmoTtkn. OgHodasHuM TpaHcdopmaTtop.
Pexnmm xonocTtoro xony, KOPOTKOro 3aMuMKaHHsA Ta poboTa TpaHcdopmartopa nig
HaBaHTaXeHHAM. OCHOBHI PIBHSIHHSA Ta BEKTOpPHi giarpamun TpaHcdopmatopa. 3BefeHui
TpaHcdopmatop. Cxemun 3amilleHHa TpaHcdopmaTopa Ta ix napameTpu. 3miHa Hanpyru,
KoediuieHT kopucHoi Aaii (KK[) Ta 30BHIWHA XxapakTepuctuka TpaHcdopmaropa.
PerynioBaHHA Hanpyrn TpaHcdopmaTtopa. TpudpasHi MarHiTHi cuctemu. PerynioBaHHSA
Hanpyru TpaHcgopmaTopis. NapanensHa poboTta TpugasHux TpaHcopmaTopis. Cxemu Ta
rpynn 3’egHaHHs OBMOTOK TpaHcdopMaTopiB. YMOBU BKIOYEHHA TpaHcopmaTtopiB Ha
napanenbHy poboTty. ABTOTpaHcopmaTopu, TpaHcdopmaTopu CTPyMy, Hanpyru.
TBepAoTinbHi Ta "iHTenekTyanbHi" TpaHcopmaTopu.

EnektpopywiiHa Ta MarHiTopywinHa cunM OOMOTOK MaluMH 3MIHHOMo CTpyMy.
Cnocobun cTBOpeHHs 0OEpTOBOrO0 MarHiTHOrO Nomnsd. YnawTyBaHHA Ta pPexumu poboTn
ACUHXPOHHOI MawWHKW. KOHCTPyKUis acuUHXpOHHOro pAsuryHa. OCHOBHI pPiBHAHHA Ta
napameTpu. PoboTa aCMHXPOHHOI MalLMHW B PEXUMI ABUTYHA, €NEKTPOMArHiTHOro ranbma,
enekTporeHepaTopa. EnekTpomarHiTHUM MOMEHT Ta poboUi XapakTePUCTUKN aCUHXPOHHOIO
asuryHa. Brpatu notyxHocTti Ta KK acnHxpoHHoro asuryHa. EnektpomMarHiTHUm MOMEHT i
MeXaHiyHi xapakTepucTnkn. MakcumarnbsHUn Ta NyCKOBUN MOMEHTU aCUHXPOHHOIO ABUryHa.
Mpouec nycky acuMHXPOHHOro ABUryHa Ta YMOBM WoOro cTinkoi pobotn. Cnocobu
peryntoBaHHs YacToTn obepTaHHsa. OgHOMa3HUN aCUHXPOHHUI ABUTYH. [BUIYyH i3 MyCKOBOO
obmoTKow. KoHaeHcaTopHI ABUTYHW. ACUHXPOHHWA ABUTYH i3 eKpaHOBaHMMUK NOMCaMu.
Po6ota TpuasHoro asuryHa Big ogHOGa3HOI MepPEXI.

YnawTtyBaHHSA, NPUHLMN Aii Ta XapaKTePUCTUKA CUHXPOHHUX MaLUWH. SBHOMOSMIOCHI
Ta HESABHOMOJMOCHI CUHXPOHHI MawnHU. Cnocobu 36yaKeHHA CUHXPOHHUX MaluvH. BTpaTtu
noTy>HocTi Ta KK cMHXpOHHMX MawunH. MarHiTHe none CMHXPOHHUX reHepaTtopiB. PoboTa
TPUPasHMX CUHXPOHHUX reHepaTopiB NPU CUMETPUYHOMY HaBaHTaXXeHHi. XapakTepucTuka
XONOCTOro XoAy, HaBaHTaxyBaribHa, 30BHILLIHA Ta peryntoBanbHa XapakTepucTuki. Poboui
XapaKkTEPUCTUKN CUHXPOHHUX TreHepaTopiB NpU PI3HOMY XapakTepi HaBaHTaXXEHHS.
MapanenbHa poboTa CUHXPOHHUX reHepaTopiB. PeryntoBaHHA pPeakTUBHOI MOTYXXHOCTI
CUHXPOHHMX TeHepaTopiB. YnawTyBaHHSA Ta NPUHUMN Al CUMHXPOHHOro AsuryHa. [lyck
CUHXPOHHUX ABUTYHIB. CUHXPOHHI ABUTYHWU 3 NOCTIMHUMU MarHiTamn. CUHXPOHHI peaKTUBHI
Ta BEHTUMbHI ABUTYHU. CUHXPOHHMI KOMNEHcaTop.



Jlimepamypa 0o ducyunniHu « EnekmpuyHi MawuHuU»:

1. Octawescbknn M. O., KOp’esa O. KO. ENeKTpMYHi MalnHu i TpaHCcopMaTopu : HaBu.
nocibHuk / 3a pea. B. |. Minux. Kuis : BugasHmuTteo "Kapasena", 2023. 452 c.

2. Minux B.l. Po3paxyHKM MarHiTHUX MoniB B €feKTPOTEXHIYHUX MNPUCTPOSIX
HaBYanbHUM MNOCIOHMK AN NPaKTUYHUX 3aHATb CTYAEHTIB  E€NeKTPOTEXHIYHOro
npodinto. Xapkis : @Ol NMaHos A. M., 2021. 136 c.

3. Ocrtawescbknn M. O., letpeHko O. M., KOp’ea O. HO. Tennosi po3paxyHKu
eNeKTPUYHUX MaLluH : HaBdy. nocibHuk. XapkiBs : XHYMI im. O.M. BeketoBa, 2020.
450 c.

4. TMpOoeKTyBaHHS €NEKTPUYHUX MaLUKH : Haed. noci6. / [1. B. LiunneHkos Ta iH. [HiNpo :
HTY «lM», 2020. 408 c.

5. UyeHko P. M. EnekTpuyHi MawunHK : HaB4YanbHUM NOCiGHMK. KniB : BungaBHULTBO
"Komnpint", 2017. 462 c.

11.2.3 Temamuka, fika 6UHOCUMbLCSI Ha KOMII/IEKCHe haxoee 8urpobyeaHHs 3
ducyunniHu «Mempornoezis ma enekmpuyHi 8UMIPHOBaHHS»

MeTtoawn peanisauii npsaMmnx BumiptoBaHb. 3acobu BuMiptoBaHb. NMoxmbkn BumiptoBaHb
i 3acobiB BuMiptoBaHb. BpaxyBaHHS BuNagkoBOI NOXMOKM y pesynbraTtax BUMIPHOBaHb.
BusHayeHHs noxmbok npy HenpsaMux BUMIPOBaHHAX. Bu3HavyeHHA noxmbku pesynbraty
HeNpsAMMX BUMIipOBaHb 4N HanbinbLL pO3noBCIOAKEHNX PiBHSAHL 3B’A3KY. [1oxnbkn 3acobis
BUMiptoBaHb. Knacm ToyHocCTi 3acobiB BMMIpOBaHb. 3aranbHa popmMa NogaHHsA pesynsraTie
TEXHIYHNX BUMIpOBaHb. [lopsagok ob6pobku pesynsraTtiB 0gHOKPaTHUX NPSIMUX BUMIPIHOBaHb.
Mopsimok cTaTUCTMYHOI O0BpPOOBKM pesynbraTtiB NPAMUX OaraTOKpaTHUX CMNOCTEPEXEHD.
OKpyrneHHa pesynsraTty BUMIPHOBaHb.

LWyHTn. Jogatkosi peanctopu. dinbHUKK Hanpyrin. BumiptoBanbHi TpaHcdopmaTopu
CTPyMy Ta Hanpyru.

Mpunagn marHitoenekTpuyHoi cuctemun. [lpunagn enekTpomarHiTHOI CUCTEMM.
Mpunagw enekTpoanHamiyHol Ta bepoanHamMivyHoi cuctemu. MNpunagm iHQYKUinHOT cucTemmn.
Mpunaan enektpoctaTnyHoi cuctemun. Ocuunorpad.

BuMiptoBaHHS MOTY>XHOCTI B KOAi NOCTIMHOMO CTPYMY Ta aKTUBHOI MOTY>KHOCTI Yy KOfi
ofHOMa3HOro 3MiHHOro CTpyMmy. BuMIpOBaHHS akTMBHOI Ta pPeakTUBHOI MOTYXHOCTI Yy
TpudasHmx konax. BumiptoBaHHA eHeprii y TpudpasHomMy Koni. BumiptoBaHHA MOBHOI
NOTY>KHOCTI.

BumiptoBaHHA onopiB MeTogoM amnepmeTpa i BonbTMeTpa. BumiproBaHHA onopy
oMMeTpoM. BumiproBaHHSA OrnopiB OAWMHAPHUM MOCTOM MOCTIMHOrO CTpyMy. BumiproBaHHSA
onopis noABinHUM MOCTOM. BuMiproBaHHS onopy MocTamu 3MiHHOIO CTPYMY.

[MpuHUMN ail noTeHuioMeTpa NOCTIMHOrO CTpymy. [MoTeHuioMeTpn 3MIHHOMO CTPyMY.
BumiptoBaHHA Hanpyru, CTpymy 1 onopy.

EnekTpoHHi Ta uundpoBi BuMiptoBanbHi nNpunagn. ENEKTpoHHI BoNbTMETPU.
BumiptoBanbHo-iHpopmauinHi cuctemn. Mikponpouecopn y LMGPOBUX BUMIPIOBaNbHUX
NPUCTPOSIX.

BuMiptoBaHHS MOTY>XHOCTI B KOAi NOCTIMHOMO CTPYMY Ta aKTUBHOI MOTY>KHOCTI Yy KOni
ogHoMasHoOro 3MmiHHOro CTpymMy. BuMmipioBaHHA akTMBHOI Ta peakTMBHOI MOTYXHOCTI Yy
TpudasHmx Konax. BumiptoBaHHA eHeprii y TpudasHoMy Koni. BumiptoBaHHA MOBHOI
NOTY>XHOCTI.

BumiptoBaHHS onopiB MeTogoM amnepmeTtpa i BorbTMeTpa. BumiptoBaHHSA oropis
OOMHApPHMM MOCTOM [MOCTIMHOro CTpyMy. BumiptoBaHHs onopiB MOABINHUM MOCTOM.
BumiptoBaHHSA onopy mMoctamu 3MiHHOro cTpymy. lNMpuHUmMn Aii noteHuioMmeTpa NOCTiMHOro
cTpymy. [oTeHuiomMeTpn 3MiHHOTO CTPyMY.

Jlimepamypa 0o ducuyunniHu «Memposiozis ma efieKmpuyHi 8UMIPHOBAHHSI»:



1. Kyxapuyyk B. B. OcHoBu MmeTpornorii Ta enekTpuyHux BuMiptoBaHb. YactuHa |
KOHcNekKT nekuin. Binunuga : BHTY, 2020. 148 c.

2. JlaBpeHosa [. J1., Xnuctos B. M. OcHoBWM MeTPOrOril Ta eNekTpUYHUX BUMIPHOBaHb :
HaBY. Nocib. 2-re Bng., nepepobn. Ta gonos. Knie : KIl im. Iropsa Cikopcbkoro, 2019.
133 c.

3. Contuc |. B., depeBsHuyk O. B. OcHoBM MeTponorii : HaB4.-meToA. nocib., YepHisui :
UepHiBeubknin Hau. YH-TeT, 2021. 152 c.

11.2.4 Temamuka, fika 6UHOCUMbLCSI Ha KOMII/IEKCHE baxoee 8urnpobysaHHs 3
ducyurniHu « Teopisi eriekmpornpueooy»

CratnyHa cTinkicTe enektponpusogy. CknagaHHA po3paxyHKOBOI CXEMU MeXaHIvyHOI
YacTUHW enekTponpueody. 3BeAeHHSs MOMEHTIB onopy Ao Bany (WBWMAKOCTI) ABUIyHa.
3BejeHHA MOMEHTIB iHepuii Ta mac Ao Bany (LWBWAKOCTI) ABUTyHa. 3BeOEeHHA MOMEHTIB
Onopy Ta iHepuil A0 Macu, WO pyXxaeTbCsl NOCTynanbHO. PiBHAHHA pyxy enekTponpueBogy
npw NOCTINHOMY MOMEHTI iHepLil. AKTUBHUI Ta peakTUBHUA MOMEHTU onopy. PiBHAHHSA pyxy
npu 3MiHHOMY MOMEHTI iHepuii. Po3paxyHOK Yyacy 1 LnsxXy nNpu poO3roHi Ta ranbMyBaHHI
enekTponpusogy. OnTumarnbHe nepegaTovyHe BIAHOWEHHS peaykTtopa. PIiBHSAHHA pyxy
eneKkTponpuBoay 3 ypaxyBaHHAM MPYXXHUX MEXaHi4YHUX 3B’A3KiB.

MexaHi4Hi XxapakTepucTuKN OBUryHA MOCTINHOMO CTPYMY HEe3aneXHoro 30y[KeHHS.
MobygooBa MexaHiYHMX XapakTepPUCTUK OBUryHa MOCTIMHOMO CTPyMy 3a MacrnopTHUMMU
AaHumun. [eHepaTopHe ranbMyBaHHA 3 Big4aqol eHeprii B Mepexy (pekynepaTuBHe).
ManbMyBaHHA  MNPOTMBMUKaHHAM  OBUIyHa  He3anexHoro  30ymkeHHda.  [JuHamivyHe
ranbMyBaHHS OBUryHa NOCTIMHOIO CTPyMYy He3anexHoro 30ymkeHHs. [NobyaoBa nyckoBUX
XapakTepPUCTUK | rpadivHUM po3paxyHOK A0OaTKOBMX oOrnopiB. AHaNITUYHUIA pPO3paxyHOK
NyCKOBUX OMOPIB.

PiBHAHHSA Ta XapakTEPUCTUKN OBUIYHIB NOCTINHOIO CTPYMY NOCAILOBHOIO 30y4KEHHS.
MobygoBa LWITYYHUX XapaKTepUCTUK [OBUryHa nocnigoBHoOro 30ymkeHHs. MexaHiyHi
XapakKTEPUCTUKN OBUryHA MNOCMILOBHOIO 30yKEHHS B ranbMiBHUX pexmmax. OuHamivyHe
ranbMyBaHHS ABUIyHa NOCNIAOBHOMO 30y KEHHS.

MexaHi4Hi XapakKTepuCTUKMU ABUryHa MOCTIMHOMO CTPYMY 3MilLAHOrO 30yMKEeHHS.
[nHamivHi BnacTMBOCTI ABUIyHa NOCNIAOBHOIO 30yAKEHHS.

PiBHAHHA Ta XapakTEepUCTUMKM aCUHXPOHHMX ABUIyHiB. [lobygoBa MnycKOBUX
XapakTepUCTUK | po3paxyHOK [04aTKOBUX OMopiB. [anbMiBHI pPeXMMU  aCUHXPOHHUX
ABUTYHIB. [eHepaTopHe ranbMyBaHHS aCMHXPOHHOIO ABUrYyHa 3 Big4ayeto eHepril B Mepexy
(pekynepatvBHe ranbmyBaHHs). [anbMyBaHHA NPOTUBMUKAHHAM aCUMHXPOHHOIO ABUryHa.
[AnHamivyHe ranbMyBaHHS aCUHXPOHHOIO ABUryHa.

XapakTepuCTUKM CUHXPOHHOrO ABuryHa. CTpykTypHa cxema niHeapu3oBaHOro
CUHXPOHHOTO npuBogy. EnekrpomexaHivHi BacTMBOCTI CUHXPOHHOIO ABUTryHa.

MexaHiyHi  nepexigHi npouecu enekTponpueody 3  JHIMHOK — MeXaHIYHOH
xapaktepucTtukotro Ta M = const. [NepexigHi npouecu npu nycky enekTponpuBoay 3 MiHiInHOK
MeXaHI4YHOK XapakTepuctukow Ta M. = const. [lepexigHi npouecn npu ranbMyBaHHI
npoTMBMMUKaHHAM. [NepexigHi npouecu Npy AMHaMIYHOMY raribMyBaHHI ABUTYHA NOCTIMHOMO
CTPyMYy HesanexHoro 30ymkeHHs. [lepexigHi npouecu npu gUMHAMIMHOMY raribMyBaHHi
ABUryHa NOCTIMHOIO CTPYMY He3arnexHoro 36yaKeHHs.

MpuHUMN  BUBOPY MOTYXHOCTI enekTpoaBuryHa. dPaktopu, sKi  BU3HaYalTb
HOMiHarnbHY MOTYXHICTb MPUBOOHOIO [ABUryHa i MOro rnepeBaHTaxyBarnbHy 30aTHICTb.
Hdonyctnmuin HarpiB enektpoasuryHa. CTpoku crnyxbu isonsuii enekTpuyHux MalivH B
3anexHoCTi Bi TENMNoBOro pexvmy . HaBaHTaxyBarbHi giarpamu enektponsuryHis. OCHOBU
Teopil HarpiBy. OCHOBHI JONYLEHHSA NpX aHani3i npouecy HarpiBy eneKTpUYHMX MaLluH i
anapartis. Ctani yacy TennoBoro npouecy. Bnnue Tennosoi iHepuil npu Harpisi. Harpis
eNeKTPUYHUX MaluMH NpyU NOCTIMHOMY Ta 3MIHHOMY HaBaHTaXeHHi. Bubip MNOTYXHOCTI
eneKTpoABUryHa npu JOBroTpMBanomy pexmmi pobotu. AHaniTM4HUM i rpadpivHmMin metTogm
BU3HAYEHHSI TEMNepaTypu Npu pisHMX pexnmax pobotn enektponsuryHa. Bubip noTyxHoOCTI



ABUTyHa NpW KOPOTKOYACHOMY pexumi pobotn. Bubip NOTYXHOCTI enekTpoasuryHa npu
NMOBTOPHO-KOPOTKOYACHOMY pexuMi 3a cepefHiMu BTpatamu, cepeaHbOKBaZApaTUYHUX
BEMMYMHAX CTPYMY, MOMEHTY i MOTY>XHOCTi. BpaxyBaHHA 3MiH YMOB OXONOMKEHHS.
lMepepaxyHOK NOTYXXHOCTI ABUIYHA NPU Pi3HUX pexmmax poboTu enekTponpmsoga. Bnnuvs
4yucna nyckis B roguHy Ha Harpis AsuryHa. BusHayeHHsa gonycTMMoro yucna BMWKaHb Ha
roauHy. Bubip noTy>KHOCTI ABUryHa NpuU yAapHOMY HaBaHTaXXeHHi. 3aCTOCyBaHHA MaxoBuKa.
BuaHadyeHHsa poamipiB MaxoBuka (YTOMHEHW po3paxyHoOK). Bubip noTyXHOCTI ABuryHa 3a
napametTpamm BUPOOHMYOI YCTAHOBKW, eKchnfyaTauinHuM  KoedilieHTOM i iHWnMK
TEXHIYHUMM ymoBaMu. Bubip Tvny i NOTY>XHOCTI NepeTBoptoBava AN XUBMNEHHA ABUryHa
npmBaga. TexHiko-eKoOHOMiYHe 0Br'pyHTYBaHHS BUOOPY OCHOBHUX €NeMeHTIB NpuBoAa.

Jlimepamypa 0o ducuyunniHu « Teopis enekmpornpueody»:

1. Bugmnw A. A., ApoweHko J1. B. OcHoBu enekTtponpuBoda. Teopia Ta npakTuka.
YacTtmHa 1 : HaB4d.-meToa. noci6. BiHHuug : BHAY, 2020. 387 c.

2. Joneub O. B., Konotino B. I. Teopis enekTtponpueBoga : KOHCNEKT NeKUin. XapkiB :
XHYMI im. O. M. BeketoBa, 2021. 148 c.

3. EnexTtponpuBog. MexaHika enekTtponpusogy. EnektpomexaHiyHe nepeTBOpEeHHS
eHepril Ta eneKkTpoMexaHiYHi BnacTUBOCTI OBUryHIB MOCTINHOMO CTPYyMY : HaBu.
noci6. / yknag.: B. M. MNwxos, H. [I. KpacHowanka, M. A. Octposepxos. Kuis : Kl im.
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11.2.5 Temamuka, fika 6UHOCUMbLCSI Ha KOMII/IEKCHE (baxoee 8urnpobysaHHs 3
oucyunniHu «Cucmemu enekmpornocmadyaHHs nidrnpuemcma»

EnekmpuyHi HagaHmMa)eHHs. XapakTepuctuka npurimadis enekTpudHol eHeprii.
Bubip wmetogiB  pos3paxyHky. MeToau BM3HAYEHHA PO3PaXYHKOBUX  EMEKTPUYHUX
HaBaHTaXeHb. Knacudikauia Ta 3aranbHa xapaktepuctmka metogis. Metoa TeXHONOri4YHoro
rpacdika. Metog koedpiuieHTa nonuty. MeTtog nmMTOMMX BUTPAT enekTpoeHepril. Metop
NMUTOMOrO HaBaHTaXeHHsA. CtatuctuyHun metod. MoaudikoBaHUM CTaTUCTUYHMIA METOA.
ANropyT™M BU3HAYEHHSA PO3PaxyHKOBUX €MNEKTPUYHUX HaBaHTaXeHb. BuM3HadeHHs MiKoBMX
HaBaHTaXeHb. KapTorpama enekTpuyHnX HaBaHTaXeHb.

3o6HiWHE enekmporiocmayaHHs. [xepena XWMBMEHHSA Ta CXEeMU 30BHILLIHLOMO
eneKkTponocTayaHHs npoMucrioBux nignpuemcTs. [ligcTaHuii  enekTponocTavanbHUX
cucteM. [onoBHI 3HMXKYBarbHi NigCTaHLil B CXeMaX 30BHILLHBbOrO enekTponoctadaHHsa. Bubip
i OBr'pyHTYBaHHSA KOHirypauii cxeMu 30BHILLHbOro efleKTPonocTaYaHHs.

Po3snodin enekmpoeHepeii Ha mepumopii nidnpuemcmea. 3aranbHi 3acagn. Bubip
NOTYXXHOCTIi LIEXOBUX TPaHCOPMATOPHMX NIACTaHLiM | KOMNEHCaUis peaKTUBHOI MOTY>KHOCTI
HU3bKOI Hanpyrn. Bubip KinbKOCTi Ta MOTYXHOCTI TpaHCcOpMaTopiB i KOMMNEHCYBasbHUX
ycTaHoOBOK. Po3noginbHi nyHKTW. Bubip nepepisis xun kabeniB i CXeM >XMUBIEHHS
TpaHcdopMaTopHMX NigcTaHuUin. Bubip NpoBiaHWKIB | enekTpuyHMX anaparis.

Llexosi cucmemu enekmporiocmadaHHsl. YCTaTKyBaHHA Ta Cxema MpuUeLHaHHSA
TpaHcdopmaTopHux niactaHuin (TM1) go nigctaHuii cepedHbOi Hanpyru. Bubip Tuny
TpaHcopMaTopiB i KOHCTPYKUiT TpaHcdopMaTopHOi nigcTaHuil. KomyTtauinHi anapatu
HU3bkol Hanpyrn. Wntn Hmusbkol Hanpyrn TI1. Cxemu curHanisauii, BUMiptoBaHHSA 1 0Bniky
lMTa HM3bKoI Hanpyrn. Knacudikauia BMpoOHMYMX npuMilieHb. Bubip cxemun uexoBoil
CUCTEMU  eNeKTPOonoCTavyaHHS. KOHCTpyKUiMHE  BMKOHaHHA  LEXOBUX  CUCTEM
enekTponocTtayaHHs. LiexoBuin ronoBHUM po3noginbHuin WnT. CXemu LWKUTKIB QiNbHULL LIEXY.
lMpoekTyBaHHA OCBITNtOBanNbHUX Mepex. Bubip nepepidy kabenbHuX niHiM i NpoBoAiB
Hanpyroto o 1 kB i3 nnactmacoBoto i3onsuieto.

KomneHcauis peakmusHoi rnomyxHocmi. KomneHcauis peakTUBHOI MOTY>XHOCTi
HaBaHTaXXeHb HM3bKOI Hanpyrn. KomneHcauis peakTUMBHOI MOTYXXHOCTI B cUCTEMax
eneKkTpornocTadaHHs cepeaHbol Hanpyrn. Bubip i po3nogin KOHAEHCATOPHMX YCTaHOBOK.
BukopuctaHHss CMHXPOHHUX ABUWIYHIB N5 KOMMEHCcaLii peakTUBHOI NOTYXXHOCTI. Cxemu n



yCTaTKyBaHHA KOHLEHCATOPHUX YycTaHoBOK Hanpyroto o 1 kB Tta 6(10) kB. Pospsa
KOHOEHCATOPHMX YCTaHOBOK.

Jlimepamypa 0o ducyunniHu « Cucmemu ennekmpornocmayaHHs niornpuemMcme:
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2017. 617 c.

5. ACTY-H b B.2.5-80:2015. HactaHoBa 3 NpoeKkTyBaHHS CUCTEM ENEKTPONOCTa4YaHHs
npomucnosux nignpuemcts. [UmHHu Big 2016-07.01]. Bua. odpiy. Knis, 2016. 48 c.
6. LWkpabeub @. IN. EnektponoctayaHHs : Hae4. nocid. [JoHeubk : HITY, 2015. 540 c.

Il CTPYKTYPA BUIETY ®AXOBOIO ICIUTY. KPUTEPII OLIHIOBAHHA
BIAMNOBIAEN

lll.1 CtpykTypa Ginety chaxoBoro icnuty

daxoBun iCNUT 3AINCHIOBATUMETLCA 3 BUKOPUCTAHHAM 3acobiB  AMCTaHUINHOI
ernekTpoHHOI KOMYyHikaLii Ha nnatcdopmi Moodle TOB "TEXHIYHUWA YHIBEPCUTET
"METIHBECT MNMOJITEXHIKA".

[Mepenik nuTaHb, SKUA MPOMOHYETLCHA, CUCTEMATU3OBAHO 3a PI3HOMAHITHUMMU
B3aEMO3B’A3aHUMN CTOPOHAMU LiSNbHOCTI dpaxiBus Ta OXOMNMOE I TEOPETUYHI OCHOBMU, a
TaKoX NUTAHHSA 3aCTOCYBaHHSA OTPUMAHUX TEOPETUYHUX 3HAHb AN BUPILLEHHS MPaKTUYHMX
3apad. [MuTaHHa, Ak MICTATbCA B eK3aMeHauiHux Oinetax, NOKMuMKaHi BUSABUTU
KOMMETEHTHOCTI 3 YCiX BUAIB AisiNbHOCTI ManbyTHbOro crneujianicta y pamkax HaBYarbHUX
Ancumnnid, SKki BuBYanucs 3gobysavem paxiwe. binet ¢paxoBoro BCTynHOro BunpobyBaHHs
CKNagaeTbCA C 3 ABOX YACTUH:

e MepLla — TeoOpeTUYHa YacTuHa Y BUMSAI TeopeTUdHnX TecTiB (5 TecTiB 3 pidHMX
OCBITHIX KOMMOHEHTIB, KOXXEH 3 AKMX MICTUTb 5 BapiaHTIB BiANoBiAen, OOUH 3 SKUX € BIPHUM);

e Opyra — npakTU4yHa YacTuHa Yy BUIMsSAi po3paxyHKoBUX TecTiB (5 3agad 3 pisHMX
OCBITHIX KOMMOHEHTIB, KOXXHa 3 SIKUX MICTUTb 5 BapiaHTiB BignoBigen, 0guH 3 SiIKUX € BiPHUM).

TepMiH BUKOHaHHSA haxoBOro BCTYMHOrO icnuTy — 2 akageMivHi roanHu (1 roa. 25 xB..
aCTPOHOMIYHMX).

lll.2 KpuTepii oliHlOBaHHA BignoBigen

ABITYpiEHT NOBWHEH NPOOAEMOHCTpPYBaTM (PyHOAMeEHTanbHi Ta npodeciiHo-
OPIEHTOBAHI YMIHHA Ta 3HaAHHA, a TaKoX 3[4aTHICTb BUpiWyBaTWU TUMOBI CKMagHi
creuianizoBaHi npodeciviHi 3aBaaHHs. Kinbkictb 6aniB, Ky Moxe oTpymaTu BCTYMHUK 3@
BMKOHaHHSA (paxoBOro BCTYNHOro BMNpobyBaHHS, pO3paxoBYETbCA Ha NiacTaBi Tabnuu,.



[MokasHuK TeopeTnyHa YacTuHa [MpakTnyHa YyacTuHa
KinbkicTb 3aBaaHb y b6ineri 5 5
MakcumanbHa KinbKicTb 25 15
6aniB 3a ogHe npaBuUbHO
BUKOHAHE 3aBAaHHSA
Bcboro 6anis 3a YacTMHaMmu 125 75
Bcboro 6anis 3a 6inet 200

KoxHuin 6ineT cknagaeTbes i3 4BOX YaCTUH, iX 6e3goraHHe BUKOHAHHS OLHIOETHCA Y
200 6GaniB (makcumanbHa ouiHka). MiHimanbHuUn npoxigHuin 6an — 100 GaniB. KoxHui
TEOPETUYHUIN TECT OLHIETLCS 3a LKanow: 25 6anie — B pasi HagaHHA BipHOI Bignosiai, 0
GaniB — B NpoTuUnexHomy Bunagky. KoxXHUIM NpakTUYHUA TECT OLIHIOETBCA 3a LKanow: 15
6anis — B pasi HagaHH4A BipHOI Bignosigi, 0 6anis — B NpOTUNEXHOMY BUNAAKY.

1.3 NMpuknap 3aBaaHHA paxoBOro icNUTy

TeopemuyHa 4yacmuHa
1. TeopemuyHi ocHosU enekmpomexHiku. KinbKiCTb He3anexHux piBHAHb 3a
nepwmnm 3akoHoMm Kipxrogpa BU3HAYAETLCA:
a) KiNbKiCTIO eNneKTPUYHUX BITOK Y CXeMi;
b) KinbKiCTIO By3niB y CXeMi;
C) KiNbKICTIO [Xeper CTpyMmy;
d) Ha ogHe MeHLUe, HiX KiflbKiCTb BY3niB;
€) KifbKICTIO He3aneXHMX KOHTYPIB Y CXeMi.
2. EnekmpuyHi MmawuHu. JooaTkoBi MOMKOCU B €NEKTPUYHUX MalUMHaX NOCTIMHOMo
CTPYyMy HeobXigHi ans:
a) MoKpaLeHHs KoMyTauil;
b) komneHcauii peakuii skops;
C) MiACWMNEHHSA MarHiTHOro MOTOKY;
d) nogaBreHHsA «KpyroBOro BOrHIO» Ha KOSIEKTOPI;
€) 3MEHLUEHHS Barn ABUryHa.
3. Memponozis ma enekmpuyHi sumiptogaHHs. MarHiToenekTpuyHmMin amnepmerp
BUMIpPIOE:
a) MUTTEBE 3HAYEHHS CTPYMY;
b) amnniTygHe 3Ha4YEeHHA CTPyMY;
C) AitYe 3HaYEeHHS CTpyMmYy;
d) nocTiiHe 3Ha4YeHHs CTPyMY;
e) MNocCTiMHe Ta cepeaHbO-KBaapaTUYHe 3HAYEHHS.
4. Teopis enekmporpugoly. [OUHaAMIYHUN MOMEHT Ha Bany enekTpoaBuUryHa
BM3Ha4YaeTbCA JOOYTKOM:
a) LWBMAKOCTIi Ta MaxoBOro MOMEHTY iHepLiT;
b) wBMOKOCTI Ta MOMEHTY iHepUiT;
C) NPUCKOPEHHSI Ta MOMEHTY iHepLii;
d) KyTOBOro nepemilleHHsi Ta MaxoBOro MOMEHTY iHepLUiT;
€) MOTY>XHOCTiI Ta NPUCKOPEHHS.
5. Cucmemu enekmporiocmaqyaHHs nionpuemMcms. 3 SIKOK METOI B ENEKTPUYHY
MepexXy BMUKaKTbLCH (PINbLTPO-KOMMEHCYBaribHi MPUCTPOI:
a) NoAaBriEHHA BULLIMX FAPMOHIK B Mepexi;
b) nigcuneHHsa BULLMX rapMOHIK Y Mepexi;
C) nNiABULLEHHSA OMHAaMIYHOT CTIMKOCTI Mepexi;
d) 3MeHLIEeHHS CTaTUYHOI CTINKOCTI Mepexi;
€) nogaBfieHHs OCHOBHOI rapMOHIKM Y MepeXi.



lNpakmu4Ha YacmuHa
1. TOE. Busnaute, sike 3 Tpbox mxepen EPC reHepye eHeprito, skwo R1=6 Owm,

R2=8 Om, R3=3 Om, E1=10 B, E2=E3=30 B (anBncb puUcyHoK).

a) [xepeno E1;

b) Oxepeno E2;

c) xepeno ES3;

d) xepena E1i EZ2;

e) Yci pxepena.

. EM. EnekTpopywinHa cuna oOOMOTOK SIKOpSi reHepatopa MNOCTIMHOMO CTpyMmy
cknagae E = 100 B npwu ctpymi I; = 5 A Ta onopi o6mMoTok Rz = 2 Om. BusHaumtu
Hanpyry Ha 3aTtuckadax reHepatopa U:

a) 110 B;

b) 80 B;

c) 90 B;

d) 10 B;

e) 102,5B.

. MEB. Y amnepMeTpy MarHiToenekTpu4HoOl CUCTEMMU 3 KifIbKICTIO NOAIMOK Ha LWKani
150, mexa BumiptoBaHHA 5 A, knacom ToyHocTi 0,5, cTpinka sBigxununaceb Ha 70
noainok. BusHaunTtu BigHOCHY NOXMBKY BUMIPIOBaHHSA:

a) 0,1;

b) 0,2;

c) 0,3;

d) 0,4;

e) 0,5.

. TEl. BusHaumtn npuBeLeHMA MOMEHT iHepuili MexaHiamy [o Bany ABuryHa
npuBoAy, SKWO BigOMa Maca noctynanbHoro nepemiweHHs 0,5 T, wBmMakicTb
nocTynanbHoro pyxy 1 cm/c, Wweuakicte obeptaHHa Bany asuryHa 150 o6/xs.:

a) 1xr-m?

b) 2 kr - M?;

c) 3 kr-m?

d) 4 kr-m?;

e) 5 kr-m2.

. CEll. CnoxuBad noTyxHicTio Puow = 100 kBT, cosep = 0,83 xmButbcs
enekTpoeHeprito Ha Hanpy3i Uwow = 380 B no kabento mapkn AlNesBI-1 3x70+1x35
MM? 3 JONYCTUMUM CTPYMOM laon = 195 A. Yn 3a00BOnbHAE Len Kabenb yMOBI
A0MYyCTUMOro CTPYMOBOIO HaBaHTaXKEHHS, AKLLO XO4HI KopuryBanbHi KoeiuieHTn
He 3acTocoByBaTn?

a) Hi, He 3a10BOSbHSE;

b) Tak, 3a40BOSbHSE;

C) 3a40BOJIbHSE TiNbKX 3@ YMOBM NPOKNagaHHA ABOX NapanernbHux kabenis;

d) 3a40BOMbHSAE TiNbKM 3@ YMOBM NPOKNagaHHA kabernto B 3emni;

€) 3a40BOJIbHSAE TiNbKW 3@ YMOBU NPOKNagaHHAa kabernto no ectakag,.
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