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BCTYII

Meta BCTyNHOIO icnUTy B acmipaHTypy 31 cnemianbHicTio G3 «Enekrpuyna
1HKeHepis» 3 ranmy3t 3HaHb G «lHxeHepis, BUpOOHMUTBO Ta OyIIBHHLTBO» - II€
BU3HAYCHHS (DAaKTUYHOI BIAMOBIJIHOCTI PIBHS OCBITHBOI (KBamiikarliiHOi) MiArOTOBKHU
BunyckHukiB 3BO BuMoram HayKoBOi MIiATOTOBKM 3a oOpanum d¢axoMm. Berynm g0
acnipantypu 3a cnemianbHicTio G3 «EnexkTpuuHa 1HXeHepis» 3A1MCHIOEThCA Ha 3acagax
BCTYIIHUX ICIIMTIB Ha 3arajbHUX MiACTaBax, NnepeadadyeHuX YMHHUM 3aKOHOIABCTBOM
Ha MOMEHT IPOBEJIEHHS BCTYNHUX BHUIPOOyBaHb. BCTymHMII icnuT B acmipaHtypy 3i
crerianbHOCTI «ENeKTpu4Ha 1HXKEHEpis» MPOBOIUTHCA U1 BCTYNHHKIB, K1 37400yJu
CTYMIHb MaricTpa (OCBITHbO-KBaJi(iKalliiHII pIBEHb CIIELIAICTA).

Berynuuii icnuT mpoBOAMTHCS Y KOMOIHOBaHiM ¢opmi (IMMCbMOBa Ta YCHA).
CxilajaeTbesi 3 TPbOX TEOPETUUYHMX NUTaHb (MUCbMOBA) Ta chiBOeciau. Ha HanmaHHs
MUCHMOBOI BIJIMOBI/Il BCTYIMTHUKY BIIBOJUTHCS 2 TOJUHHU.

OIMUC OCHOBHUX PO3JILIIB TA IX KOPOTKHI 3MICT

3 METOI CKJIaJlaHHs BCTYNHOIO ICOUTY JJsi 3apaxyBaHHsS Ha HaBUaHHS Ha
3100yTTS cTyneHs: J0KTop ¢igocodii BCTYMHUK MOBUHEH MiATOTYBATUCA 332 HACTYITHUMU
I’ AITbMa PO3JLJIaMH.

PO3/I1JI 1.TeopeT4yHi OCHOBH €J1eKTPOTEXHIKH

1.1  AHaji3 JiHiHHUX eJIEKTPUYHHUX Kij

OCHOBHI MOHATTA Ta 3aKOHU TEOPETUYHOI €IEKTPOTEXHIKU. BIacTUBOCTI MPOCTUX
enekTpuyHuX Kil. OCHOBHI TeOpeMH Teopii eNeKTPUYHUX KT IIO0J0: KOMIIeHcaIlli,
EKBIBAJICHTHUX JDKEPEN €HEeprii, BXITHUX 1 B3aEMHUX MPHUPOCTIB CTPYyMIB Ta HAINpPYTH,
JIHIMHUX CHIBBITHOIICHh MK HANPYTOK Ta CTPYMaMH B €JIEKTPUYHHUX Kojiax. Meroau
pO3paxyHKy CKJIQJHHMX eJEKTPUYHUX KT Ha mifcTaBi 3akoHiB Kipxropa Ta Owma,
KOHTYPHUX CTPYMIiB, BY3JI0BOi Hampyru, HaknagaHHs. [IoTy>KHICTh €eKTPUYHOrO KoJia 3
CUHYCOIJTHUMH CUTHAJIAMH.

1.2 Pe3oHaHcHi siBMIIa Ta NMepeXiaHi mpouecu

Oco0aMBOCTI Pe30HAHCY HANPYTH 1 PE30HAHCY CTPYMIB B EIEKTPUYHHMX KOJax.
YacToTHI XapaKTEpUCTUKH TOCTIJOBHOIO 1 MapajeilbHOro KOJMBAIBHUX KOHTYPIB.
3aKkoHM KOMYyTallli B €JIEKTPUYHUX KOJIAX 3 PE3UCTUBHUM, 1HAYKTUBHUM Ta €MHICHUM
ornopamu. MeToanKa BU3HAYCHHS TTOYaTKOBUX YMOB KOMYyTaIllii. Po3paxyHoKk repexiTHux
MPOIECIiB B KOJIaX MEPIIOro MOPSAKY KIACHYHUM METOJOM. Y3arajbHeHa (opmyia
po3paxyHKy. MeTonu CckiajaHHs pIBHSAHb CTaHy EJNEKTPUYHUX KIJT Ta IMPOIIECIB.
Oco0arBOCTI PO3PAXyHKY MEPEXiAHUX MPOIECIB B KOJAaX 3 HEJIIHIWHUMHU €JIEMEHTaMHU.
Meton meperBopenHsi Jlamaca. OneparopHa cxema 3aMIIIeHHs] €JIEKTPUYHOrO Kojia B
MePexiTHOMY TPOIIECi Ta 3HAXOHKEHHSI OMEPATOPHHUX 300pakeHb CTPYMIB Ta HAMpPYyTH.
[Tepeximni nporecu B nociigoBHomMy R, L, C komi. AITOpUTM Ta MPHUKIAIN PO3PAXYHKY
MePEX1THUX TPOIIECIB OMEPATOPHUM METOAOM. JIOCIIIKEHHS MepeXiTHUX MPOIIEeCiB B KO
JPYTOro MOPSKY - KOJMBAJILHUN, aNlepiOUYHUNA, TPAHUYHUN PeKUMU

1.3 EjekTpuuHi KoJia 3 iHIyKTUBHUMH 3B’SI3KAMH, HECUHYCOITHUMHU

nepionnuaumu EPC, nanpyrorw ta crpymamn

[TocmimoBHe Ta mapaienbHe 3°€IHAHHSA I1HAYKTHBHO 3B S3aHUX KOTYIIOK.
Po3paxyHOK KiJ 3 IHAYKTHBHO 3B’sI3aHUMU eneMeHTaMH. [lepenada moTyKHOCTI TOTOKOM
B3a€MOIHIYKIIT (OamaHc mMOTyXHOCTI Kona).Bukopucrtanns psnie ®yp’e. [lieBe Ta
CepelHe 3HAYCHHS MEPIOJUYHUX HECHHYCOimHMX (yHKIiN dacy. [loTyxkHicTh B KoJax
HecuHycoimHoro cTpyMmy. KoedimieHTH mnepioJuuHOCTI HECHHYCOIJHOiI  KPHBOI.
Po3paxyHOK KiJ HECHHYCOIIHOTO CTpyMy. Pe3oHaHC y Kojlax HECHHYCOITHOTO CTPYMY.



1.4 Tpuda3sHi esekTpuyHi Ko/

[Ipunmun crBopenHst G6aratogasnoi cucremu EPC. Cumerpuuni cuctemu EPC,
Halpyru, CTpyMiB. BpIBHOBaXeHICTh CUMETpUYHOI TpHuda3zHoi cucrtemu. Cxemu
3’€JHAHHS €JIeMEeHTIB TpHuda3zHoi cuctemMu. Po3paxyHOKk cumeTpuyHuX Kul. Meton
CUMETPUYHUX CKJIaJHUKIB. TpudasHa MoTyKHICTb B CHMETPUYHOMY 1 HECUMETPUUHOMY
konax. [lynbcyroue 1 06epToBe MarHiTH1 MOJISL.

1.5 OcHoBH Teopii eJJeKTPOMATrHiTHOI 0 1OJIsI

3akoH noBHoro crpymy. IToctynar Makcsena (teopema I"ayca-Octporpancbkoro).
3akoH 0e3MepepBHOCTI MArHITHOIO MOJSA. 3aKoH 30epexeHHs 3apsaay. 3akoH
0€e3MepepBHOCTI €JIEKTPUYHOTO CTPYMY.

PO3/I1JI 2. EneMeHTH eJ1eKTPOTEXHIYHUX CHCTEM

2.1 EnexktpomarHiTHi neperBoproBavi

OcHoBHI THUNM TpaHchopMaTopiB Ta Tramy3l ix 3acrocyBaHHs. [lpuHummu mii
TpaHchopmaropiB. @Di3WyHI MpolecH B 1JeaIbHUX 1 peallbHUX TpaHc(opmaropax.
PiBusiHHA mpuBeneHoro TpaHcdopmarop. EkBiBajeHTHI cxemu TpaHchopMaTopa.
Tpudaszni Tpanchopmaropu. OcoOIMBOCTI XOJIOCTOTO X0y TpudazHUX TpaHCHOopMaTOpiB.
30BHIIIHSA ~ XapaKTEepUCTHKA TpaHchopmaropiB. PerymroBaHHS Hampyru CHJIOBHX
TpaHchopmaropiB. ABTOTpaHC(POpPMATOPH, BUMIPIOBaIbHI TpaHcpopmartopu. Peakropu
JUTSL KT 3MIHHOTO Ta BUNIPSIMHOTO CTPYMY.

2.2  EnexkrpwyHi MamuHu

[lpu3HauenHss 1 kimacugikaiis eJeKTPUYHUX MalluH. ACHHXPOHHI MalllMHU.
[Ipu3HaueHHs Ta rajixysb 3aCTOCYBAaHHS ACHHXPOHHUX MallluH. EjlexTpoMaruiTHuil MOMEHT,
BTpaTH eHeprii, Koe(dimieHT KopucHOi aii. MexaHiYHa Ta e€JIeKTpOMEXaHIvYHa
XapaKTepPUCTUKU. 3acO0U PETYJIIOBAHHS IIBUJKOCTI. PIBHAHHS €IEKTPOMArHiTHOTO CTaHy.
Cunxponti MamuHu. [lpu3HayeHHs Ta raidy3b 3aCTOCYBaHHS CHHXPOHHHMX MAaIllHH.
[Mpunuwmn nii Ta 6y70Ba CHHXpOHHUX MaliuH. EnekrpomarHitauii MmomeHnT. KyroBa ta U —
noJ1i6Ha XapaKTEepUCTUKU. MexaHiuHa XapaKTepUCTHKa. 3aco0M  peryJitoBaHHS
MIBUAKOCTI. Bumorn no cucrem 30ymKeHHs] CHHXPOHHUX MaiiuH. CHHXPOHHI T€HepaTopu.
Mammnu mnoctiifHoro crpymy. llpu3HaueHHs, rajiy3b 3aCTOCYBaHHS Ta MPUHIUI Jii
MallUH TOCTiHOrO cTpymMy. bynoBa MammH mnoctiiiHoro crpymy. OCHOBHI
€JICKTPOMArHiTHI CIIBBIIHOIIIEHHS MAaIllMH TOCTIMHOTO CTpyMy. MarHiTHe Tojieé MalluH
nocTiiHOro cTpyMy. MexaHiyHa Ta eJIeKTPOMEXaHIYHA XapaKTepUCTHKH MallluH
MOCTIHHOTO CTPyMy 3 MapajieIbHUM, IMOCTIIOBHUM Ta 3MIIIaHUM 30YKCHHSIMH. 3acoou
PETYIIIOBaHHS MIBUIKOCTI. MaTeMaTUYHUIN OIKC 1 MOJICTTIOBAHHS EIEKTPUYHUX MAIITUH.

2.3 HamiBnpoBigHMKOBi mepeTBOproBayi eHeprii

HexkepoBaHi BUNIPSIMIIAUI, CXEMH Ta PEKUMH POOOTH BUMIPSIMIIAYIB OJHO(A3HOTO 1
TpudasHoro crpyMiB. TpudazHa MocToBa cxema, OaraTomyjbCHI Ta OararodasHi
BHUNpsMIITYi. KepoBaHi BUNIPSIMIIAUi Ta BEICHI MEPEkKEI0 IHBEpTOPHU. ABTOHOMHI IHBEPTOPH
Hampyru Ta cTpyMmy. baratopiBHeBi iHBepropu. llepeTBoproBaui 4acTOTH HH3BKOI Ta
CepelHbOi HAmpyrd. AKTHBHI BUIPAMIISYI HANpyrd Ta CTpyMmy. HamiBnpoBiIHUKOBI
MEePETBOPIOBAYI MOCTIHHOTO Ta 3MIHHOTO CTpyMy. DPiIbTPO-KOMIIEHCYBaJIbHI MPUCTPOI Ta
CWIOBI aKTUBHI QuIbTpH. CXeMU KepyBaHHsI HAIlIBIIPOBITHUKOBUMHU MEPETBOPIOBAYAMH.

2.4  EnexkTpuyHi anapaTu Ta OCHOBH €J1eKTPONPHBOIY

Tunu enextpuynnx anapatiB. Kinacudikarist 3a Haripyroto i pyHKiissMu. [Ipuaimmnm
KoMyTallii Ta gyroracinis. HU3pKOBOJBTHI amapaT: KOMYyTaliiHi, KEpyBaHHS Ta 3aXHUCTY,
pene. BucokoBonbTHI amapatu. be3konTakTHi amapath. BusHaueHHS Ta CTpyKTypa
enektporpuBoxy. Kmacugikamis enekrpornpuBoniB. Kacugikaiis MOMEHTIB omopy,
KIHEMaTH4HI CXEMH, MPUBEJCHHs MapaMeTpiB KiHEMaTH4HOI cxeMmu. EnexTpomexaHivHi
nepexiani mpouecu. Pexxumu poboTH, BHOIp THIy Ta MOTYXXHOCTI ABHTryHa. Penelino-
KOHTAKTOPHI CXEMH KEpyBaHHS EJEKTPONPHUBOJAMHU. PerynboBaHHil eneKTpOonpHuBO/I,



MOKa3HUKM peryntoBaHHsA. CydacHl CHCTEMH €JIEKTPONPHUBOIY MOCTIMHOIO Ta 3MIHHOTO
cTpyMy. EnemMeHTH cucteMu e1eKTpOIpruBOY.

PO3A1JI 3. CucreMu ejiIeKTPOKUBJIEHHSI TEXHOJIOTTYHUX YCTAHOBOK

3.1  [IxepeJa eHeprii i cHCTeMH eJIEKTPONOCTAYAHHS

OcHoBHI Tunu enekTpocTtaHuid. CTpyKTypHa cXeMmMa €JIEKTPUYHOI YaCTHHU
teroBoi enektpoctanilii (TEC). Cxema enexTpomnocTadyaHHs CUCTEMH BJIACHUX MOTPEO
TEC. BigHoBoBaNbHI JKepesa KUBJIEHHS, X TUIHU, cTpykTypa. KomOiHOBaHI cuctemMu
enekTpoxkuBieHHs. CraHmapTd IMOAO SAKOCTI elekTpoeHeprii. EnexkrpomarhiTHa
cymicHicTb. Kareropii  cnokuBauiB eleKTpU4yHOi eHeprii. Metoau 3a0e3nedeHHs
enekTpooesneku. IliaBumieHHss KoeQilieHTy MNOTyXkHOCTi. CXeMH 30BHIIIHBOTO
eJIeKTponocTayaHHss  mianpueMcTB. CxeMu  BHYTPIIIHBOIO  €JIEKTPONOCTAYaHHS
NIAOpUEMCTB.  PoO3paxyHOK  €NeKTpUYHOrO0 HaBaHTaXEHHS Ta BHOIp  CHIJIOBHX
TpaHc@opmaTopiB. Bubip mnpoBoaiB 1 kabeniB. Bu3HaueHHs CTpPyMIB KOPOTKOI'O
3aMHUKaHHS.

3.2 Ilpunuun agii Ta 0CO0JMBOCTI €JIEKTPOKHUBJIECHHSI TEXHOJOTiYHUX

YCTaHOBOK

EnexkrpomexaHiuHi mporiecu Ta YCTaHOBKH. @DI3WYHI OCHOBH EJIEKTPOTEpMIi.
[ToTyxH1 yCTaHOBKM BHMCOKOIHTEHCHUBHOTO HAarpiBaHHs (KOHTAKTHOTO, I1HJYKI[IHHOTO,
JYTOBOT'O, €JIEKTPOHHO-TIPOMEHEBOT0). Y CTAaHOBKH €JIEKTPO(PI3UYHOT Ta eNEeKTPOXIMIYHOT
mii. YCTaHOBKHM €JIGKTPOICKPOBOi OOpOOKM MeTalliB Ta CEpeJOBUIN. Y CTaHOBKH
CIICKTPOII3Y.

3.3 XapakTepuCTHKH  eJeKTPUYHUX HABAHTAKEHb Ta  NMOKA3HUKH

eHeproe)eKTUBHOCTI eJIEKTPOTEXHOJIOTTYHUX YCTAHOBOK

[TokazHuku TpuiiMayiB €IEKTPUYHOI eHeprii. BupileHHs 3amad eaeKTpoMarHiTHOI
CYMICHOCTI  OJIOKIB ~ €JIEKTPOTEXHOJIOTIYHMX YyCTAaHOBOK. KomreHcalsi peakTUBHOI
MOTYKHOCTI. 3MEHIIIEHHS BTpaT elekTpoeHeprii. [liapuieHHs koeillieHTy KOPUCHOI il Ta
NPOTyKTUBHOCTI €JIEKTPOTEXHOJIOTTYHUX YCTAaHOBOK.

PO31JI 4. ABTOMaTHYHE KePYBAHHS I PeryJIl0BaHHS eJIeKTPOTEeXHIYHUX
KOMILJIEKCIB i cucrem

4.1 CucreMu aBTOMATHYHOI0 KEPYBaHHS

CucteMu aBTOMATUYHOTO KEpyBaHHS, iX €IEMEHTH Ta 3BOPOTHI 3B SI3KH.
[lpuHIMTIN ~ aBTOMAaTUYHOTO KepyBaHHs. KOMOIHOBaHI CHUCTEMH aBTOMATHYHOTO
KepyBaHHsA. Buaum cHcTeM aBTOMAaTHYHOTO KEpyBaHHS: PO3IMKHEHI 1 3aMKHEHI,
crabimi3zamii, mporpamMHi 1 CHIIKyIO4i, CTaTHYHI 1 acTaTW4HI, HEMepepBHOI il 1
JTUCKPETHOI Jii.

4.2 Craruka i TMHAMiKa cCHCTeM aBTOMATHYHOI0 PeryJloBaHHs

YMOBU CTaTMYHO! pIBHOBArW 1 CTAaTU4YHI XapakTEPUCTHKU JiaHOK. CTaTudyHa
noxuOka 1 koedimieHT mnepemadi (migcwieHHs). PopMu 3amucy pPIiBHSHb CTATHUKH.
3aBgaHHsg 1 OCOOJMBOCTI 3arajilbHOI METOAWMKHM JOCHIDKEHHS JUHAMIKA CHCTEM
aBTOMATHUYHOTO peryitoBaHHs. JliHeapu3allis HeNMiHIHHUX piBHSHB (Npukiaau). Popma
3anucy piBHSAHB AUHaMiKU. [Ipuknany ckinaganb piBHSIHB JIAHOK.

4.3 JIluHamika cMCTeM aBTOMATHYHOI'0 KePyBaHHS

OCHOBHI TTOKa3HUKH SIKOCTI KepyBaHHSI. MeToAu MOCHIKEHHS AMHAMIKA CHCTEM
aBTOMaTUYHOTO KepyBaHHA. IlepemaTouni QyHkuii 1 cTpykTypHi cxemu. Judepenuiini
PIBHSHHS PO3IMKHEHHX 1 3aMKHEHUX CHCTEM AaBTOMAaTHYHOTO KepyBaHHS. YacToTHi
XapaKTEPUCTUKN E€JIEMEHTIB 1 CHUCTeM aBTOMAaTHYHOro KepyBaHHsS. CTIHKICTh CHUCTEM
aBTOMAaTUYHOTO KEpyBaHHS. YMOBHM CTIMKOCTI JIIHIHHUX CHCTEM aBTOMATUYHOTO
kepyBanHs. Kpurepii crilikocTi. Buznauenns obnacteit cTiiKoCTi.



4.4  OnTuMajbHi i AIaNTHUBHI CHCTEM AaBTOMAaTHYHOI0 KEPYBAHHSA

[IoHATTA 1IOOO ONTUMAJIbHUX CHUCTEM aBTOMAaTHYHOTO KEpPyBaHHS Ta ixX
npu3HaueHHss 1 npuHoun aii. OcoOJMBOCTI aJaNTUBHUX CHUCTEM aBTOMATHYHOIO
kepyBaHHS. CUCTEMU €KCTPEMAJIbHOTO KEpyBaHHA. ANANTHUBHI criocTepiravi. AJanTHBHI
CHCTEMHU 3 €TAIOHHO MOJEILIIO.

PO31JI 5. Cui10oBi cTPYKTYpPH HalliBIPOBIAHUKOBHUX IIEPETBOPIOBAYiB

5.1 HanmiBnpoBiZHMKOBI NPWJIAJAU y NePeTBOPIOBAYAX eJIeKTPOeHeprii

@Di31YH1 OCHOBH, BJIACTUBOCTI, TPAHMUYHI MTApaMETPH HaIiBIIPOBIAHUKOBUX MPHJIIA/IIB:
TIOMIB, TPAH3UCTOPIB OIMONSPHUX, MOJbOBUX, OIMOJSPHUX 3 130JbOBAHUM 3aTBOPOM,
TUPUCTOPIB OJHO Ta JBOOINEPALINHHUX, CHJIOBUX MOMYJNIB, IHTEIEKTyaJbHUX CUJIOBUX
monayniB. Ilpouec komyTauii, BTpaTu eHeprii B kimrouax. [lapanenbHe Ta mMociiIOBHE
3’€lHAHHA  HAMIBIPOBIJHUKOBUX  NpwWiIaaiB. 3aco0M  KepyBaHHS Ta  KOMyTauli
HaMiBMPOBITHUKOBUX MpriaaiB. [[pHHIMON IMITYTECHOT MOTYJISILII.

5.2  AHaJi3 eJIeKTPOMAarHiTHUX NpoLeciB y NepeTBOPIOBAYAX
CunoBi CTPYKTYpHU INEPETBOPIOBAYIB SK HEJIHINHI €JeKTpUYHI Kosia. MeToau aHami3y
HaIBIPOBITHUKOBUX MEPETBOPIOBAUIB: METOJI MEPEMUKAIOUNX (KOMYTYIOUNX) QYHKIIH,
METOJ1 PE3yJbTYIOUHX BEKTOPIB Ta 00EPTOBUX CHUCTEM KOOPAMHAT, TAPMOHINHUI aHami3,
neperBopeHHs1 Dyp’e. CkIaAHUKU MOBHOI MOTYXHOCTI NMPU HECMHYCOIAHHUX Mpoliecax B
KoJax 3 KioyamMu. MaTemMaTH4HE MOJICNIOBAaHHS IMEepEeTBOPIOBAviB. AHai3 CTIHKOCTI
HaIBIPOBITHUKOBUX  IMEpPETBOPIOBaYiB.  AHai3  €JeKTPOMArHiTHOI ~ CYMICHOCTI
HaIBNPOBITHUKOBUX MEPETBOPIOBAYIB 3 MEPEIKEIO Ta HABAHTAKEHHSIM.

OPIEHTOBHMI MEPEJIK MIUTAHB, 1[0 BUHOCATLCS HA BCTYITHUI
ICIIIT 31 CHIEINAJIBHOCTI

1. Buam xmacudikarii mkepen enektpoeHeprii. IlpobGremu 1 3aBmaHHA cydacHOL
EJIEKTPOCHEPTETUKU.

2. Bumm kmacudikamii 3aco0iB enexkTpomexaHiku. [IpoGmemu 1 3aBaaHHSA CydacHOT
CJIEKTPOMEXAHIKH.

3. Bumm xmacudikarii 3aco0iB enekTpoTexHiku. [IpobGmemu 1 3aBmaHHA CydacHOl

CJIEKTPOTEXHIKH.

Metoau po3paxyHKy CKIaIHUX €JIEKTPUYHUX KiT Ha OCHOBI 3akoHiB Kipxroda ta

Owma.

MeTto1 By3710BOi HaNPyTH PO3PAXyHKY CKIATHUX €IEKTPUYHUX KiJl.

MeTo1 KOHTYpHUX CTPYMIB PO3PaXyHKY CKIAQTHUX €IEKTPUYHUX KiJl.

Po3paxyHok CKIaAHUX €IEKTPUYHUX KUT Ha MiJCTaBl METOIY HaKIaIaHHS.

Teopemu Teopii eneKTpUYHUX KiJ I0JI0 JIHIHHUX CHIBBIIHOIIEHbh MK HaIpyramu

Ta CTpPyMaMH B €JIEKTPUYHUX KOJIaX.

9. Oco06mMBOCTI pPE30HAHCY HANMPYTHU 1 PE30HAHCY CTPYMIB B EINEKTPUYHHX KOJax.
Pe3oHaHc y KOJ1aX HECHHYCOiTHOTO CTPyMY.

10. Po3paxyHOK mepexiJHuX MPOIIECiB B KOJIAX MEPIIOTro MOPSAKY KIACHYHUM METOIOM.
VY3aranpHeHa GhopMysia po3paxyHKYy.

11. Metonu ckiagaHHs PIBHSHb CTaHY €JEKTPUYHHUX Kl Ta mpoieciB. OcobIuBOCTI
PO3paxyHKy IepexiTHUX MPOIIECiB B KOJIaX 3 HEJIHIMHIUMH €JIEMEHTaMHU.

12. Meton mneperBopenHsi Jlammaca. OmeparopHa cxema 3aMIIEHHS EJIEKTPUYHOTO
KOJIa B MIEPEXiTHOMY IPOIIeCi Ta 3HAXOPKEHHS ONEePaTOPHUX 300paKeHb CTPYMIB Ta
HaIpyrH.

13. Tlepexigui mpouecu B mociimoBHoMmy R, L, C xomi. AnroputM Ta NpHKIAIH
PO3paxyHKy HEepexXiJHUX MPOIIECIB OMIEPATOPHUM METOIOM.
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JlieBe Ta cepedHe 3HAUEHHS MEPIOJUYHMX HECHHYCOIMHUX (YHKIIH dacy.
[ToTyXHiCTh B KOJIaX HECHHYCOITHOTO CTPYMY.

[locnmioBHEe Ta mapanenbHe 3’€IHAHHA IHAYKTUBHO 3B S3aHUX KOTYLIOK.
Po3paxyHok KiJT 3 iIHAYKTUBHO 3B’ SI3aHUMU €JIEMEHTaMHU.

[lepenaua mMOTY>XHOCTI TOTOKOM B3a€EMOIHAYKINT (0OajaHC MOTYXHOCTI KOJa).
Buxopucranns psnis Oyp’e.

BpiBHOBa)keHICTh cUMETpUYHOI TpU(a3Hoi cucteMu. CxeMu 3’€THAHHS €JIEMEHTIB
TpU(a3zHOI CUCTEMH.

TpudasHa moTykHICTh B CUMETPUYHOMY 1 HECUMETpUYHOMY Konax. [lynbcyroue i
00epToBe MarHiTHI MOJIS.

[Toctynar MakcBena (Teopema ["ayca-Octporpaacbkoro).

3akoH 6e3MmepepBHOCTI MarHiTHOTO MOJIS.

3aKoH 0e3MepepBHOCTI EJIEKTPUYHOTO CTPYMY.

3aKoH 30epeKeHHS 3apsy.

®D13u4HI TPOLIECH B 17ICATbHUX 1 peaTbHUX TpaHCcHOopMaTopax.

PiBHsIHHS TpHBEACHOTO TpaHChopMaTopa.

Oco0auBocTi o0y 10BH TpU(a3zHUX TpaHCHOPMATOPIB.

30BHIIIHS XapaKTePHUCTHKA TpaHCcPOpMATOpiB. PerynroBaHHS Hampyrd CHUIIOBUX
TpaHchopmaTopis.

ABTOTpaHchopMaTOpH, BUMIPIOBaJIbHI TpaHCc(hopMaTopu.

Peakropu 1uist Kit 3MiHHOTO Ta BUTIPSIMHOTO CTPYMY.

[Ipu3HayeHHs, MPUHIUT Iii Ta TaTy3b 3aCTOCYBAaHHS ACHHXPOHHUX MAIIIWH.
[Tpunuwmn aii Ta 6yJ0Ba CAHXPOHHUX MAIIIHH.

MexaHiyHa Ta eJIeKTpOMEXaHIuHa XapaKTEePUCTUKN aCHHXPOHHHUX MAIlllKH.

3acobu peryJitoBaHHS MIBUIKOCTI ACHHXPOHHUX MAILUH.

[Ipu3HaveHHs, MPUHIIMI i1 Ta Taly3b 3aCTOCYBaHHS CUHXPOHHUX MAIIIHH.

3acobu peryioBaHHS IIBUAKOCTI. Bumoru a0 cucrem 30yJKEHHS CHHXPOHHHUX
MaIIHH.

KyrtoBa, U — momiOHa Ta MexaHiuyHa XapaKTePUCTUKUA CHHXPOHHUX MAIITHH.
CHUHXpOHHI TeHepaTOpH.

bynoBa mammuH moctiiiHOro cTpyMmy. OCHOBHI €JIE€KTPOMArHiTHI CIHiBBITHOIICHHS
MAIIUH MOCTIHHOTO CTPyMY.

EnexrpomaruiTHuit MOMEHT. MartiTHe 1oJjie MaliuH MOCTIHHOTO CTPYMY.
MexaHiuyHa Ta €NeKTpOMEXaHIYHa XapaKTePUCTUKHU MAIIMH MOCTIHHOIO CTpyMy 3
napajelbHUM, MOCHIJJOBHUM Ta 3MIlIaHUM 30yJDKEHHSIMH. 3ac00U peryiroBaHHS
[IBUIKOCTI.

MatemaTuyHHM OMKC 1 0COOTUBOCTI MOJICTIOBAHHS €TIEKTPUYHUX MAIlIUH

Tpudazna MmocToBa cxema, 0araToIyJibcHi Ta 6araToda3Hi BUIPSIMIISIYI.

KepoBaHi BUNpsMIIsidi Ta BeJIeHI MEPEIKEI0 IHBEPTOPH.

ABTOHOMHI iHBEPTOpH HANpPYTH Ta CTpyMy. baratopiBHeBi iHBEPTOPH.
[TepeTBOproBaui 4aCTOTH HU3BKOI Ta CEPEIHBOI HATIPYTH.

QiMbTPO-KOMIEHCYBAIbHI TPUCTPOI Ta CUIIOBI aKTUBHI (QiIBTPH.

HarmiBrpoBiTHUKOBI IEPETBOPIOBAYi MOCTIHOTO Ta 3MIHHOTO CTPYMY.

Cxemu KepyBaHHS HamiBIIPOBIJHUKOBUMH MIEPETBOPIOBAYAMH.

EnexrpomexaHiuHi IPOIECH Ta YCTAaHOBKH.

[ToTy>xHi ycTaHOBKM BUCOKOIHTEHCUBHOTO HarpiBaHHs (KOHTAKTHOTO, IHAYKIIHHOTO,
JTYTOBOTO, €IEKTPOHHO-TIPOMEHEBOTO).

VY cTaHOBKH €71eKTPO(diI3HYHOI Ta EIEKTPOXIMIYHOT [ii.

VY CcTaHOBKH €JeKTPOICKPOBOT 0OPOOKH METalIiB Ta CEPEIOBHILL.

Y CTaHOBKH €NEKTPOITi3Yy.

[Toxa3Huku mpuiiMadiB eNEKTPUIHOT eHeprii.
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BupimenHs 3ajay elIeKTpPOMArHiTHOI CYMICHOCTI OJIOKIB €JIEKTPOTEXHOJIOTIYHUX
YCTaHOBOK.

3MEHIIEHHs] BTpaT €JIEKTPOEHeprii Ta KOMIIEHCAllisl PEaKTUBHOI MOTYHOCTI
€JIEKTPOTEXHOJIOT1YHUX YCTaHOBOK.

[ligBumieHHs Koe(ILIEHTY KOPHUCHOI il Ta MPOJYKTUBHOCTI €IEKTPOTEXHOJIOTTYHUX
YCTaHOBOK.

[TpuHIMTIH aBTOMAaTUYIHOTO KEpyBaHHS.

Kom0inoBaH1 cucteMu aBTOMaTUYHOTO KEPYBaHHS.

Bunu cuctem aBTOMaTHYHOIO KepyBaHHS: PO3IMKHEHI 1 3aMKHEHI, cTabOimi3aiii,
MPOrpaMHi 1 CIIAKYI0Yl, CTATUYHI 1 aCTaTUYH1, HETIEPEPBHOI 11T 1 JUCKPETHOI Jii.
CratnyHa moxuOka 1 KoeilieHT mnepenayi (IMiJACUICHHS)CUCTEM aBTOMAaTUYHOIO
KEepPYBaHHSI.

3aBmaHHA 1 OCOOJMBOCTI 3arajibHOI METOJUKU IOCHIUKEHHS OUHAMIKA CHCTEM
ABTOMAaTUYHOTO PETyIIOBAaHHS.

MeTtoau noCiIKEHHS TUHAMIKH CHCTEM aBTOMAaTHYHOTO KepyBaHHS.

[lepenarouni QyHKIII 1 CTPYKTYpHI CXEMU CUCTEM aBTOMATHUYHOTO KEPYBAHHSL.
YacToTHI XapaKTepUCTUKU €JIEMEHTIB 1 CUCTEM aBTOMAaTUYHOI'O KEPyBaHHS.

YMOBU CTIHKOCTI JIIHIHHUX CUCTEM aBTOMATHYHOTO KepyBaHHA. Kpurepii cTiiKOCTI.
Buznauenns oGmacteit CTIHKOCTI.

Oco0IMBOCTI aJaNTUBHUX CHCTEM aBTOMAaTUYHOTO KEpyBaHHSI.

@Di3UYH1 OCHOBHU, BIACTUBOCTI1, FPAHUYHI TapaMEeTPH HAMIBIPOBIJHUKOBUX JIIO/IB Ta
TPaH3UCTOPIB.

®Di3u4HI OCHOBH, BJIACTUBOCT1, TPAaHUYHI TTapaMEeTPH HaIIBIPOBITHUKOBUX CHIIOBUX
MOJYJIiB.

AHaji3 mpoleciB KOMyTallli, BTpaTi €Heprii B HaMMBIPOBITHUKOBUX KITHOYaX.
3aco0u KepyBaHHS Ta KOMYTallli KEpOBaHUX HAMIBIPOBITHUKOBUX MPUIIAIB.
MikpoeneKkTpoHHa Ta MIKPOIIPOIIECOPHA TEXHIKA.

[HTENeKTyaNIbHI CUIIOBI MOIYI.

AJanTHBHI CUCTEMU 3 €TATIOHHOIO MOJIEILITIO.

CuIioBi CTPYKTYpH IIEPETBOPIOBAYIB SIK HEJIIHIMHI €IEKTPHYHI KOJa.

Metoau aHami3y HaIiBIPOBIAHMKOBHUX MEPETBOPIOBAUIB HA OCHOBI MEPEMHUKAIOUHNX
(koMyTyrOUHX) (DYHKITIH.

MeTonu pe3ylnbTylouuX BEKTOPIB Ta 00€PTOBUX CHUCTEM KOOpPJIWHAT, TAPMOHIMHUIMA
aHaui3, neperBopenHs Oyp’e.

AHaJi3 CTIHKOCTI HAIMBIIPOBITHUKOBUX IEPETBOPIOBAYIB.

AHaji3 eneKTpOMarHiTHOI CYMICHOCTI HaiBIPOBITHUKOBUX IIE€PETBOPIOBAYIB 3
MEPEKEI0 Ta HABAHTAKEHHSIM.

Oco0aMBOCTI 1HANWBIAYAIBHOTO 1 TPYIOBOTO €EKTPOIPUBO/IIB.

KonTakropu Ta gyroracuibHi IpUCTPOi, OCOOIMBOCTI iX BUKOPUCTAHHS.

Kareropii cmoxuBa4iB eneKTpUuHOI eHeprii 3a cTymneHeM Oe3nepebiiHOCTI
€JIEKTPOIIOCTAYaHHS.

Metoaun  3a0e3nedeHHS  €IEKTpOOe3NeKH. 3axHMCHE  3a3eMIICHHS. 3aXHCHE
3aHyJICHHS.

Cxema 30BHINTHBOTO €JIEKTPOTIOCTAYaHHS MiANPUEMCTBA.

Cxema BHYTPIIIHBOTO €JIEKTPONOCTaYaHHs MiANPUEMCTBA.

Kom0iHOBaHI cHCTEeMH €NEKTPOXKMBICHHS 3 IIOHOBJIIOBAaHUMH JDKEpeIaMu
€JIEKTPOEHEPrii.

ABTOHOMHI CHCTEMU €NIEKTPOKHUBIICHHSI.

Jlxepena po3noaineHoi rexeparii. OcoOIUBOCTI poOOTH ENEKTPUUHUX MEPEX 3
JDKepesIaMH pO3MO/IiIeHO] reHepartii.

ABTOMaTHKa Ta TeJeMeXaHiKa y CUCTeMax eJIeKTPONocTayanHs. TeneMeTpis.
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O1iHIOBaHHA BIAHOBIAI

KPUTEPIi OIHIOBAHHS BIIITOBIJIEN

Ha T[HUCHMOBI

OUTaHHS Ta YCHY cHiBOeciay

3MIMCHIOETHCS 3a MIKaJIO. MakcumaiabHa KUTBKICTh OalliB 3a BUYEPIHI BIAMOBIAL
Ha TpU MUCHMOBI MUTAHHS Ta YCHY cmiBOeciny ckianae 200 Oamis.

IIIxaJjia oniHIOBaHHA BinoBigeil HAa NUTAHHA

[IIkaa omiHOBAHHSA BIAIIOBIAEH HA ITUTAHHSA

KpuTtepii oliHtOBaHHS

nepiie
MTUTAHHS
(mucrMoOBe)

npyre
IIUTAHHIA

(mucrMOBe)

TpeTe
TUTaHHS
(mucrMOBe)

criBOeciga
(ycHe)

60

60

60

20

[IpaBUsibHA BUUYEpITHA
BIJITOBIJIb HA MOCTaBJIEHE
3amuTaHHs, TPOJIEMOHCTPOBAHO
100K 3HAHHS MOHSITIHHOIO
amapary 1 JiTepaTypHHUX
KepeI1, YMIHHS apryMEHTYBaTH
CBOIO BIJIOBI/Ib, HABEJIEHO
MpPUKIIAIN

48

48

48

16

B ocHOBHOMY BiMOBiAL HA
[MOCTaBJIEHE MTUTAHHSI
MpaBUJIbHA, ajie € HECYTTEBI
HETOYHOCTI

36

36

36

12

BigmoBiae Ha ITOCTaBJIEHE
[MUTAHHS 3arajoM HaBeIEHO,
aJie He Ma€ MePEKOHIMBOT
apryMeHTaIlliBiAMOBI],
XapaKTCPUCTUKH TIEBHUX

00’ €KTIB

24

24

24

BinmoBige mokasye rmocepeaHe
3HAHHS OCHOBHOTOIIPOTPAMHOTO
Martepiaiy, MICTUTh CYTT€EB1
MOMIJIKH TIPUTPAKTYBaHH1
MOHSTIITHOTO anapary

12

12

12

BinmoBiaes Ha 3anMTaHHA
HEMOBHA Ta MICTUTH CYTTEBI
MOMUJIKH

BinmoBias HenmpaBriIbHA 200

BIJICYTHS

IlizcymkoBa mkaja ouiHIOBaHHS

Ouiuka B 0anax

Omiuka 3a mkaiioro ECTS

O1iHKa 3a HAIIOHAJILHOIO IIKAJIO0

180-200 A BIIMIHHO
160-179 B ;
150-159 C noope
120-149 D .
100-119 E 3aJI0BLIBHO
0-99 F HE CKJIaB
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