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BCTYII

Mera  BCTymHOro icmUTy B acmipaHTypy 31  chemiaibHicTio 141
«EnexkTpoeHepreTuka, €IeKTPOTEXHIKA Ta €JIEKTpOMEXaHlka» 3 Taily3l 3HaHb 14
«EnexTpuuHa 1HXEHepis» - 1€ BU3HAYCHHS (DAKTUYHOI BIAMOBIJHOCTI PIBHS OCBITHBOI
(xBamiikamiitHoi) mMiAroTOBKM BUNYCKHUKIB 3BO BuMoOram HaykoBOi MiJIOTOBKU 32
obpanuM (axom. Beryn mo acmipanTtypu 3a cremianeHicTio 141 «EnexkTpoeHnepreruka,
CJICKTPOTEXHIKA Ta €JICKTPOMEXaHiKay 31MCHIOETHCS Ha 3acafax BCTYMHHUX ICIIHUTIB Ha
3araJibHUX MicTaBax, nepeadaueHuX YUHHUM 3aKOHOJIABCTBOM HAa MOMEHT MPOBEICHHS
BCTYIIHUX BUIIPOOyBaHb. BcTymHuil icnmuT B acmipaHTypy 31 CHEHIadbHOCTI
«EnexkTpoeHepreTuka, eJIEeKTPOTEXHIKa Ta eJIEKTPOMEXaHika» MPOBOJUTHCS IS
BCTYIIHUKIB, #AKI 3100yJaM CTymiHb Marictpa (OCBITHbO-KBajdi(iKaliiiHUil piBEeHb
CreIianicra).

Berynuuii icnuT npoBOAMTHCS Y KOMOIHOBaHiM (opmi (IMMCbMOBa Ta YCHA).
CkilajaeTbesi 3 TPhOX TEOPETUUYHMX NUTaHb (MUCbMOBA) Ta choiBOecimu. Ha HanmaHHs
MKUCHMOBOI BIJIMOBI/Il BCTYITHUKY BIIBOAUTHCS 2 TOAUHHU.

OIINC OCHOBHUX PO3JLJIIB TA IX KOPOTKHUM 3MICT

3 METOI CKJIaJlaHHs BCTYMHOIO ICOUTY JJsi 3apaxyBaHHsS Ha HaBYaHHS Ha
3100yTTS cTyneHs: J0KTop (igocodii BCTYMHUK MOBUHEH MIATOTYBATUCA 332 HACTYITHUMU
I’ AITbMa PO3JLJIaMH.

PO3AIJI 1. TeopeTH4YHi OCHOBH €J1eKTPOTEXHIKH

1.1  AHaji3 JiHiHHUX eJIEKTPUYHHUX Kij

OCHOBHI MOHATTS Ta 3aKOHU TEOPETHYHOI €NEKTPOTEXHIKU. BracTuBocTi mpocTux
eNeKTpuyHuX Kijd. OCHOBHI TeopeMHu Teopli ENeKTPUYHMX KUI I0J0: KOMIIEHCAIlli,
€KBIBAJIEHTHHUX J[Kepesa eHeprii, BXITHUX 1 B3a€MHHUX MPUPOCTIB CTPYMIB Ta HAMPYTH,
JTHIAHUX CHIBBIAHOIICHh MIX HAMpPYrol0 Ta CTPYMaMU B €JIEKTPUYHUX Kojax. Meroau
pO3paxyHKy CKJIQJHHX eJEKTpUYHUX KT Ha mifcTaBi 3akoHiB Kipxropa ta Owma,
KOHTYPHUX CTPYMIiB, BY3JI0BOi Hampyru, HakiagaHHs. [IoTy>KHICTh eeKTPUYHOrO KoJia 3
CUHYCOIJTHUMH CUTHAJIAMH.

1.2 Pe3oHaHcHi siBMIIa Ta NMepeXiaHi mpouecu

Oco0aMBOCTI PEe30HAHCY HAINPYTH 1 PE30HAHCY CTPYMIB B EIEKTPUYHHMX KOJax.
YacToTHI XapaKTepUCTUKH TOCTIJOBHOTO 1 MapajelbHOro0 KOJMBAIBHUX KOHTYPIB.
3aKkoHM KOMYyTallli B €JIEKTPUYHUX KOJAX 3 PE3UCTHUBHUM, IHAYKTHBHUM Ta €MHICHUM
ornopamu. MeToanKka BU3HAYCHHS TTOYATKOBUX YMOB KOMyTaIlii. Po3paxyHok repexiHux
MpOIECiB B KOJIaX MEPIIOro MOPSAKY KIACHUYHMM METOJOM. Y3arajbHeHa (opmyra
po3paxyHKy. MeTonu CcKiIajaHHs pIBHSAHb CTaHy EJIEKTPUYHUX KIJT Ta IMPOIIECIB.
Oco0mMBOCTI pO3paxyHKy MEPEeXiJTHUX IPOIECiB B KOJIaX 3 HEIIHIMHHUMH €JIeMEHTaMHU.
Metox neperBopenns Jlammaca. OneparopHa cxema 3aMillleHHS! €JIEKTPHYHOr0 Koja B
MepPexiTHOMY MPOIIECi Ta 3HAXOHKEHHSI OMEPATOPHUX 300pakeHb CTPYMIB Ta HAMpPYyTH.
[Tepeximni nmporecu B nociigoBHomMy R, L, C koii. AITOpUTM Ta MPHUKIAINA PO3PAXYHKY
MePEX1THUX TPOIIECIB OMEPATOPHUM METOAOM. JIOCIiIKEHHS MepeXiTHUX MPOIIEeCiB B KO
JPYTOro MOPSIKY - KOJMBAJILHUN, allepiOUYHUNA, TPAHUYHUN PEKUMU

1.3 EnexkTpuuHi KoJia 3 iHAYKTUBHMMH 3B’I3KaAMH, HECHHYCOITHMMH

nepiognyaumu EPC, Hanpyroro ta crpymamMu

[TocmimoBHe Ta mapaienbHe 3°€IHAHHSA I1HAYKTHBHO 3B’SI3aHUX KOTYIIIOK.
Po3paxyHOK KiJ 3 IHAYKTUBHO 3B’sI3aHUMU eeMeHTaMH. [lepenada moTyKHOCTI TOTOKOM
B3a€MOIHIYKIIT (OamaHc mMOTy»XHOCTI Kona).Bukopucranns psnie ®yp’e. [lieBe Ta
CepelHe 3HAYCHHS MEPIOJUYHUX HECHHYCOimHMX (yHKIiN dacy. [loTyxHicTh B KoJax



HecuHycoigHoro crpymy. KoeQilieHTH NeploJuYHOCTI HECHUHYCOiJHOI  KpPHBOI.
Po3paxyHOK KiJ1 HECUHYCOITHOTO CTpyMy. Pe3oHaHC y KoJlax HECHHYCOIAHOTO CTPyMY.

1.4  Tpuda3sHi esekTpryHi Ko/

[Ipunmun ctBopenHst 6aratodasnoi cucremMu EPC. Cumerpuuni cuctemu EPC,
Hampyrv, CTpyMiB. BpiBHOBaXeHICTb CUMETpUYHOI Tpuda3zHoi cuctemu. Cxemu
3’€JHAHHS €JIeMEeHTIB TpHuda3zHoi cuctemMu. Po3paxyHOK cumeTpuyHuX Kul. Meton
CUMETPUYHUX CKJIaJHUKIB. TpudasHa MoTyKHICTb B CHMETPUYHOMY 1 HECUMETPUUHOMY
konax. [lynbcyroue 1 00epToBe MarHiTH1 MOJISL.

1.5 OcHoBH Teopii eJJeKTPOMArHiTHOI 0 MOJIAA

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

PO3/I1JI 2. EneMeHTH eJ1eKTPOTEXHIYHUX CHCTEM

2.1 EnexktpomarHiTHi neperBoproBayi

OcHoBHI THUNM TpaHchopMaTopiB Ta ramy3i ix 3acrocyBaHHs. [lpuHummu mii
TpaHchopmaropiB. @Di3uyHI Mpolech B 1JeabHUX 1 peallbHUX TpaHc(opmaTropax.
PiBusiHHa mpuBeneHoro TpaHcdopmarop. EkBiBajeHTHI cxemu TpaHchopMaTopa.
Tpudaszni Tpanchopmaropu. OCOOIMBOCTI XOJIOCTOTO XOAY TpUda3HUX TpaHCHOPMATOPIB.
30BHIIIHSA ~ XapaKTEepUCTHKA TpaHchopmaropiB. PerymroBaHHS Hampyru CHIOBUX
TpaHchopmaropiB. ABTOTpaHC(POpPMATOPH, BHUMIPIOBaIbHI TpaHcpopmaropu. Peakropu
JUTSL KT 3MIHHOTO Ta BUNIPSIMHOTO CTPYMY.

2.2  EJeKTpU4YHi MallluHU

[Ipusnauenns 1 kiacudikaiis eJSKTPUYHMX MAaIlMH. ACHHXPOHHI MAIlIWHH.
[Ipu3HaueHHs Ta rajixysb 3aCTOCYBAaHHS ACUHXPOHHUX MallluH. EjlexTpoMaruiTHuil MOMEHT,
BTpaTH e€Heprii, Koe(dimieHT KopucHOi aii. MexaHi4YHa Ta e€JIEKTpOMEXaHIvYHa
XapaKkTepUCTUKU. 3acO0U PEryJIIOBaHHS IIBUIKOCTI. PIBHSHHS €IEKTPOMArHITHOTO CTaHy.
Cunxponti wmamuHu. [lpu3HaueHHs Ta raidy3b 3aCTOCYBaHHS CHHXPOHHHMX MAaIIHH.
[Tpunuun nii Ta 6y70Ba CHHXpOHHUX MaliuH. Enekrpomarditauii MmomeHnT. KyroBa ta U —
noJ1i6Ha XapaKkTEepUCTUKU. MexaHiuHa XapaKTepUCTHKa. 3aco0u  peryJIioBaHHS
MIBUAKOCTI. Bumorn a0 cucrem 30ymKeHHs] CHHXPOHHUX MaiiuH. CHHXPOHHI T€HepaTopu.
Mammnu mnoctiifHoro crpymy. llpu3HaueHHs, rajiy3p 3aCTOCYBaHHS Ta NPUHIMI Jii
MallUH TOCTiHOrO cTpymMy. bynoBa MammH mnoctiiiHoro crpymy. OCHOBHI
€JICKTPOMArHiTHI CIiBBIIHOIIIEHHS MalllWH TMOCTIMHOTO CTpymMy. MarHiTHe ToJjie MalluH
MOCTIHHOTO CcTpyMy. MexaHiyHa Ta eJIEeKTpOMEXaHIuHa XapaKTepUCTHUKU MalluH
MOCTIHHOTO CTPYMy 3 MapalieIbHUM, MOCHIIOBHUM Ta 3MIlIaHUM 30y DKEHHSIMHU. 3acoOu
PETYIIOBaHHS MIBUAKOCTI. MaTeMaTU4HUHN OIMUC 1 MOAETIOBAHHS EIEKTPUYHUX MAIIINH.

2.3 HamiBnpoBigHMKOBi mepeTBOproBayi eHeprii

HexkepoBaHi BUIIPSIMIIAUI, CXEMH Ta PEKUMH POOOTH BUMIPSIMIIAYIB OJHO(A3HOTO 1
TpudazHoro crtpymiB. Tpudasna wmocroBa cxema, OararomynbcHi Ta OaraTodasHi
Buripsmstdi. KepoBaHi BUNIpsSIMITSIUiL Ta BEJIEHI MEPEXKer0 iHBEpTOpU. ABTOHOMHI iHBEPTOpHU
Hampyru Ta cTpyMmy. baratopiBHeBi iHBepropu. llepeTBoproBaui 4acTOTH HH3BKOI Ta
CepelHbOi HAmpyrd. AKTHBHI BUIPAMIISYI HANpyrd Ta CTpyMmy. HamiBnpoBiIHUKOBI
MEePETBOPIOBAYI MOCTIMHOTO Ta 3MIHHOTO CcTpyMy. DiIbTPO-KOMIIEHCYBaJIbHI MPUCTPOI Ta
CWIOBI akTUBHI QuIbTpH. CXeMU KepyBaHHsI HAIIBIIPOBITHUKOBUMHU MEPETBOPIOBAYAMH.

2.4  EJekTpM4YHi anmapaTu Ta OCHOBH €J1eKTPONPHBOAY

Tunu enexrpuynux anapatiB. Knacudikamis 3a Hanpyroro i pyukuismu. [IpuHuumnm
KoMyTallii Ta gyroracinis. Hu3pKOBONBTHI amapaT: KOMYTaIliiiHi, KEpyBaHHS Ta 3aXHUCTY,
pene. BucokoBonbTHI amapatu. be3koHTakTHi amapath. BusHaueHHS Ta CTpyKTypa



enekTponpuBony. Kiacugikamis enekrponpuBoaiB. Knacugikaiiss MOMEHTIB OmOpYy,
KIHEMAaTH4YHI CXEMH, NPUBEICHHS NapaMeTpiB KIHEMaTU4YHOI cxeMmH. EnekTpomexaHiuHi
nepexigHi npouecu. Pexxumu poOotH, BHOIp TUIy Ta MOTYKHOCTI ABUTYHa. PeneitHo-
KOHTAaKTOPHI CXEMH KEPYBaHHS €JIEKTPONpPUBOJAMU. PeryipboBaHU €JIEKTPOIPHUBO,
MOKa3HUKM peryntoBaHHsA. CydacHl CUCTEMH EJIEKTPONPHUBOJY MOCTIMHOIO Ta 3MIHHOTO
cTpyMy. EnemMeHTH cucteMu eIeKTpOIpruBOaY.

PO3/1JI 3. Cucremu eJ1eKTPOKMBJICHHSA TEXHOJIOTTYHUX YCTAHOBOK

3.1  [Ixepesa eHeprii i cHCTEeMH eJIEKTPONOCTAYAHHS

OcHoBHI Tunu enekTpocTtaHuid. CTpPyKTypHa cXeMmMa €JEKTPUYHOI YaCTHHU
teroBoi enektpoctanilii (TEC). Cxema enexkTpornocTadyaHHs CUCTEMH BJIaCHUX MOTPeO
TEC. BigHoBnoBanbHI JKepesa KUBJIEHHS, X TUIH, cTpykTypa. KomOiHOBaHI cucteMu
enekTpoxkusieHHs. CraHmapTd IMOAO SAKOCTI elekTpoeHeprii. EnexkrpomarhiTHa
cyMmicHicTb. Kareropii  crokuBauiB eleKTpU4yHOi eHeprii. Metoau 3a0e3nedeHHs
enekTpobesneku. IliaBumieHHs KoeQiluieHTy MNOTYXHOCTi. CXeMH 30BHIIIHBOTO
eJIeKTponocTayaHHss  mianpueMcTB. CxeMu  BHYTPIIIHBOIO  €JIEKTPONOCTAYaHHS
NIAOpUEMCTB.  PoO3paxyHOK  €NeKTpUYHOrO0 HaBaHTaXEHHS Ta BHOIp  CHIJIOBHX
TpaHcpopmaTopiB. Bubip mpoBoaiB 1 kabeniB. Bu3HaueHHsS CTpPyMIB KOPOTKOIO
3aMHUKaHHS.

3.2 Ilpunuun agii Ta 0CO0JMBOCTI €JIEKTPOKHUBJICHHSI TEXHOJOTIYHUX

YCTAHOBOK

EnexkrpomexaHiuHi mporiecu Ta YCTaHOBKH. @DI3WYHI OCHOBM EJIEKTPOTEpMIi.
[ToTyxHI yCTaHOBKM BHMCOKOIHTEHCHBHOTO HarpiBaHHS (KOHTAKTHOTO, I1HIYKIIMHOTO,
JYTOBOT'O, €JIEKTPOHHO-TIPOMEHEBOT0). Y CTAaHOBKH €JIEKTPO(]PI3UYHOT Ta €eKTPOXIMIYHOT
nii. YCTaHOBKHM €JIGKTPOICKPOBOi OOpOOKHM MeETaliB Ta CEpPEAOBHIL. Y CTaHOBKHU
CIIEKTPOII3Y.

3.3 XapakTepuCTHKH  eJeKTPUYHUX HABAHTAKeHb Ta  NMOKA3HUKH

eHeproe)eKTUBHOCTI eJIEKTPOTEXHOJIOTTYHUX YCTAHOBOK

[TokazHuku TpHiiMayiB €IEKTPUYHOI eHeprii. BupilmeHHs 3amad eaeKTpoMarHiTHOI
CYMICHOCTI  OJIOKIB ~ €JICKTPOTEXHOJIOTIYHMX YCTaHOBOK. KomrieHcarlisi peakTHBHOL
MOTY>KHOCTI. 3MEHIIIEHHS BTpat enekTpoeHeprii. [liaBuieHHs koedillieHTy KOPUCHOI il Ta
MPOTYKTUBHOCTI €JIEKTPOTEXHOJIOTIYHUX YCTaHOBOK.

PO3I1JI 4. ABTOMaTHYHE KePYBAHHS I PeryJIl0BaHHS eJIeKTPOTEeXHIYHUX
KOMILJIEKCIB i cucrem

4.1 CucreMn aBTOMATHYHOI0 KePyBaHHS

CucreMu aBTOMAaTHYHOTO KEpPYBaHHS, iX €JNEMEHTH Ta 3BOPOTHI 3B’ SI3KH.
[TpuHIMTIMN ~ aBTOMAaTUYHOTO KepyBaHHs. KOMOIHOBaHI CHUCTEMH aBTOMAaTHYHOIO
KepyBaHHsA. Buaum cHcTeM aBTOMAaTHYHOTO KEpyBaHHS: pO3IMKHEHI 1 3aMKHEHI,
crabumizamii, mporpamHi 1 CIHIIKyl4i, CTaTH4YHI 1 acCTaTWYHI, HENepepBHOi mii i
JTUCKPETHOI JIii.

4.2 Craruka i TMHAMiKa CHCTeM aBTOMATHYHOI0 PeryJloBaHHs

YMOBU CTaTHYHO! pIBHOBAru 1 CTAaTU4YHI XapakTEPUCTHKH JiaHOK. CTaTudyHa
noxuOka 1 koedimieHT mnepemadi (miacwieHHs). DopMmu 3amucy piBHAHb CTAaTUKH.
3aBgaHHsd 1 OCOOJMBOCTI 3arajilbHOI METOAWMKHM JOCHIDKEHHS JUHAMIKA CHCTEM
aBTOMAaTUYHOTO peryiroBaHHs. JliHeapu3zariis HeniHIHHUX piBHAHB (mpukinaan). ©opma
3anucy piBHSAHB AuHamiku. [Ipuknaau ckiagaHpe piBHSIHD JaHOK.

4.3 JluHamika cucTeM aBTOMATHYHOI0 KePyBaHHS

OCHOBHI TTOKa3HHUKH SIKOCTI KepyBaHHS. MeToAu MOCHIKEHHS AUHAMIKA CHCTEM
aBTOMaTUYHOTO KepyBaHHA. [lepemaTouni QyHkuii 1 cTpykTypHi cxemu. Judepenuiiini
PIBHSHHS PO3IMKHEHHX 1 3aMKHEHUX CHCTEM AaBTOMAaTHYHOTO KepyBaHHS. YacToTHi



XapaKTEpUCTUKU €JIEMEHTIB 1 CHCTEM aBTOMAaTUYHOro KepyBaHHS. CTIMKICTh CHUCTEM
aBTOMAaTUYHOI'O KEpyBaHHSA. YMOBHU CTIMKOCTI JIIHIMHMX CHCTEM aBTOMAaTHYHOIO
kepyBaHHs. Kputepii crilikocti. BusHaueHHs 00macTeil CTIMKOCTI.

4.4  OnTuMajbHi i AIaNTUBHI CHCTEM ABTOMAaTHYHOI0 KEPYBAHHSA

[IoHATTA 1IOOO ONTUMAJIBHUX CHCTEM aBTOMAaTHYHOTO KEpPyBaHHS Ta ixX
npu3HaueHHss 1 npuHoun aii. OcoOJMBOCTI aJaNTUBHUX CHUCTEM aBTOMAaTHYHOIO
kepyBaHHs. CHCTEMHU €KCTPEMaJIbHOTO KEpyBaHHA. ANANTHUBHI criocTepiravi. AJanTUBHI
CHCTEMHU 3 €TAIOHHO MOJEILIIO.

PO31JI 5. Cui10oBi cTPYKTYpPH HaNliBIPOBIAHUKOBHUX IePETBOPIOBAYiB

5.1 HamiBnpoBiIHMKOBI NPWJIAJAU y NePeTBOPIOBAYAX eJIeKTPOeHeprii

@Di31YH1 OCHOBH, BJIACTUBOCTI, TPAHMUYHI MTapaMETPH HaMiBIIPOBIAHUKOBUX MPHJIIA/IIB:
JIOMIB, TPAH3UCTOPIB OIMONSPHUX, MOJbOBUX, OIMOJSAPHUX 3 130JbOBAHUM 3aTBOPOM,
TUPUCTOPIB OJHO Ta JBOOINEPALIMHHUX, CWJIOBUX MOMYJNIB, IHTEIEKTyaJbHUX CUJIOBUX
MonayniB. Ilpouec komyTauii, BTpaTH eHeprii B kmrouax. [lapanenbHe Ta mocCHiIOBHE
3’€lHAHHA  HAMIBIPOBIJHUKOBUX  TpwWiaaiB. 3aco0M  KepyBaHHS Ta  KOMyTauli
HaMIBIMPOBITHUKOBUX MpriaaiB. [[pHHIMIN IMITYTECHOT MOTYJISILII.

5.2  AHaji3 eJIeKTPOMAarHiTHUX MPOIECIB y MepeTBOPIOBaAYAX
CunoBi CTpYKTYpHU TNEpPETBOPIOBAYIB SK HEJIHINHI €JeKTpUYHI Koyia. MeToau aHami3y
HaIBIPOBITHUKOBUX MEPETBOPIOBAUIB: METO/I MEPEMHUKAIOUUX (KOMYTYIOUUX) QYHKIIIH,
METOJ1 PE3YJIbTYIOUHX BEKTOPIB Ta 00EPTOBUX CHCTEM KOOpPJIUHAT, TaApMOHIWHUN aHai3,
neperBopeHHs1 Dyp’e. CKkIaAHUKU TOBHOI MOTY>KHOCTI MPU HECUHYCOITHUX Mpoliecax B
KoJIaX 3 KiIrodaMu. MaTeMmaThyHe MOJEIIOBAaHHS IEepeTBOPIOBauiB. AHali3 CTIHKOCTI
HAIIBIPOBIAHMKOBUX  IEPETBOPIOBAYiB.  AHaI3  €JIEKTPOMArHiTHOI  CyMICHOCTI
HaIiBIPOBIJHUKOBUX IEPETBOPIOBAYIB 3 MEPEXKEIO Ta HABAHTAKEHHSIM.

OPIEHTOBHMI MEPEJIK MIUTAHB, 1[0 BUHOCATLCS HA BCTYITHUI
ICIIAT 31 CIEINAJIBHOCTI

1. Buam xmacudikarii mkepen enektpoeHeprii. IlpobGremu 1 3aBmaHHA CydacHOL
CIIEKTPOCHEPTETHKH.

2. Bumm xmacudikamii 3aco0iB enekTpoMmexaHiku. [IpoOiemu 1 3aBAaHHS CydacHOI
CIIEKTPOMEXaHIKH.

3.  Bumm xmacudikarii 3aco6iB enekTpoTexHiku. [IpoGmemu 1 3aBmaHHA CydacHOl
CJIEKTPOTEXHIKH.

4, Meroau po3paxyHKy CKJIaJHHX CICKTPUYHHX KT Ha OCHOBI 3akoHiB Kipxroda Tta

Owma.

MeTo 1 By3710BOi HAIPYTH PO3PaxXyHKY CKIQJIHHUX CIEKTPHYHUX KiJl.

MeTo KOHTYpHHUX CTPYMIB PO3paxyHKY CKJIQIHUX CICKTPUIHHX KiJl.

Po3paxyHOK CKIIaHUX €IEKTPUIHHUX KiJ1 Ha MiJCTaBl METOTy HaKJIadaHHS.

Teopemu Teopii eNEKTPUYHUX KT MO0 JIHIWHUX CIIBBIJHOLIEHb MIX HANpPyTraMu

Ta CTPyMaMH B €JIEKTPUYHUX KOJIaX.

Oco0aMBOCTI PE30HAHCY HANMPYTH 1 PE30HAHCY CTPYMIB B EIEKTPUYHUX KOJIAX.

Pe3onaHc y kollaXx HECUHYCOITHOTO CTPyMYy.

10. Po3paxyHOK mepexiJHuX MPOIIeCiB B KOJIAX MEPIIOTro MOPSAKY KIACHYHUM METOIOM.
VY3aranpHeHa GhopMyTia po3paxyHKYy.

11. Meroau ckianaHHs PIBHSHb CTaHy ENEKTPUYHUX KT Ta mporeciB. OcoOmMBOCTI
PO3PaxXyHKY MEPEXiTHUX MPOIECIB B KOJIAX 3 HEJIHINHUMU €JIeMEHTAMH.

12. Meton mneperBopenHst Jlamaca. OmeparopHa cxema 3aMIlIEHHS EJIEKTPUYHOTO
KOJIa B MIEPEX1THOMY IPOIIeCi Ta 3HAXOPKEHHS ONEePaTOPHUX 300paKeHb CTPYMIB Ta
HaTpPYTH.
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[lepexigni mpouecu B mociigoBHomMy R, L, C komi. AnropuT™ Ta NpHUKIAIU
PO3paxyHKy HMEpEeX1THUX MPOLIECIB ONEPATOPHUM METOIOM.

JlieBe Ta cepedHe 3HAUEHHS MEPIOJUYHUX HECHHYCOINHUX (YHKIIH dacy.
[ToTyXHiCTh B KOJIaX HECHHYCOITHOTO CTPYMY.

[locnmioBHE Ta mapanenbHe 3 €IHAHHA IHIYKTUBHO 3B A3aHUX KOTYILOK.
Po3paxyHok KiJT 3 iHAYKTUBHO 3B’ SI3aHUMU €JI€MEHTaAMHU.

[lepenaua mMOTY)XHOCTI TOTOKOM B3a€EMOIHAYKINT (0OajaHC TMOTYXXHOCTI KOJa).
Buxopucranns psais Oyp’e.

BpiBHOBa)keHICTh cUMETPUYHOI TpU(a3Hoi cucteMu. CxeMu 3’€HAHHS €JIEMEHTIB
TpU(a3HOT CUCTEMH.

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

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

3akoH 6e3MmepepBHOCTI MarHITHOTO MOJIS.

3aKoH 0e3MepepBHOCTI €IEKTPUUHOTO CTPYyMY.

3aKoH 30epeKeHHS 3apsy.

®D13u4HI TPOLIECH B 17ICANTbHUX 1 pealbHUX TpaHCchOopMaTopax.

PiBHsHHS IpHEBenIeHOTO TpaHCc(hopMaTopa.

Oco0auBocTi o0y 10BU TpU]a3zHUX TpaHCHOPMATOPIB.

30BHIIIHS XapaKTEPUCTHKA TpaHCchOpMATOpiB. PerynroBaHHA Hampyrd CHUIIOBUX
TpaHchopmaTopis.

ABTOTpaHchopMaTOpH, BUMIPIOBaJIbHI TPAaHCPOPMATOPH.

Peakropu 1151 KiJ1 3MIHHOTO Ta BUIIPSIMHOTO CTPYMY.

[Ipu3HaveHHs, NPUHINI JIiT Ta Taly3b 3aCTOCYBAHHS ACHHXPOHHUX MaIIHH.
[Tpunuwmn aii Ta 6yJ0Ba CAHXPOHHUX MAIIIHH.

MexaHiyHa Ta eJIeKTpOMEXaHIuHa XapaKTePUCTUKU ACHHXPOHHUX MAILIUH.

3acobu peryJtoBaHHs MIBUAKOCTI ACHHXPOHHHUX MAlllMH.

[Tpu3HaveHHs1, MPUHIIMI JIiT Ta Tajy3b 3aCTOCYBaHHS CUHXPOHHUX MAIIIHH.

3acobu peryioBaHHS IIBUAKOCTI. Bumoru no0 cucrem 30y/KEHHS CHHXPOHHUX
MaIIHH.

Kyrtora, U — momiOHa Ta MexaHiuyHa XapaKTePUCTHUKNA 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 XapaKTePUCTUKU MAIIWH MOCTIHHOTO CTpyMy 3
napajelbHUM, MOCHIJJOBHUM Ta 3MIIIaHUM 30y DKEHHSIMH. 3aco0U peryiroBaHHS
[IBUIKOCTI.

MatemaTuyHH OMKC 1 0COOTUBOCTI MOJICTIOBAHHS €TIEKTPUYHUX MAIlIUH

Tpudaszna moctoBa cxema, GaraTorybcHi Ta 6ararodazHi BUIPSIMIISIYI.

KepoBa#ni Bunpsimiisiui Ta BeJicHI MEpEXEr0 iHBEPTOPH.

ABTOHOMHI iHBEPTOpH HANPYTHU Ta CTpyMy. baratopiBHeBi iHBEPTOPH.
[TepeTBOproBavi 4aCTOTH HU3BKOI Ta CEPEIHBOI HATIPYTH.

QiMbTPO-KOMIEHCYBAJIbHI TPUCTPOI Ta CUIIOBI aKTUBHI (QiIBTPH.

HarmiBrpoBiTHUKOB1 IEPETBOPIOBAYi MOCTIHOTO Ta 3MIHHOTO CTPYMY.

Cxemu KepyBaHHS HaMiBIIPOBIJTHUKOBUMH MEPETBOPIOBAYAMH.

EnexkrpomexaHiuHi MpoIECH Ta YCTAaHOBKH.

[ToTy>xHi ycTaHOBKHM BUCOKOIHTEHCUBHOT'O HAarpiBaHHs (KOHTAKTHOTO, IHAYKIIIHOTO,
IyTOBOTO, €IEKTPOHHO-TIPOMEHEBOTO).

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

VY CcTaHOBKH €JeKTPOiCKPOBOT 0OPOOKH METaIiB Ta CEPEIOBHILL.
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Y CTaHOBKHU €JIEKTPOIIZY.

[Toka3HuKH pUIMaYiB €IEKTPUYHOI EHEPTii.

BupimenHs 3ajay  elIeKTpPOMArHiTHOI CYMICHOCTI OJIOKIB €JIEKTPOTEXHOJIOTIYHUX
YCTaHOBOK.

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

[TigBumieHHs Koe(iieHTY KOPUCHOI Il Ta MPOJYKTUBHOCTI €IEKTPOTEXHOJIOTTYHUX
YCTaHOBOK.

[TpuHIMTIH aBTOMAaTUYHOTO KEpyBaHHS.

Kom0OinoBaH1 cucteMu aBTOMaTUYHOTO KEPYBaHHS.

Bunu cuctemM aBTOMaTHYHOIO KEepyBaHHS: PO3IMKHEHI 1 3aMKHEHI, cTabOimi3aiii,
MPOrpaMHi 1 CIIAKYI0Yl, CTATUYHI 1 aCTaTUYH1, HETIEPEPBHOI 11T 1 JUCKPETHOI Jii.
CratnyHa moxuOka 1 kKoeilieHT mnepenayi (MiJACUICHHS)CUCTEM aBTOMAaTHYHOIO
KEepYBaHHSI.

3aBmaHHA 1 OCOOJIMBOCTI 3arajibHOI METOMUKU IOCHIUKEHHS IUHAMIKA CHCTEM
aBTOMAaTUYHOTO PETYIIOBAaHHS.

MeTtoau noCiIKEHHS TUHAMIKH CHCTEM aBTOMAaTHYHOTO KepyBaHHS.

[lepenarouni QyHKIII 1 CTPYKTYpHI CXEMHU CUCTEM aBTOMATUYHOTO KEPYBAHHS.
YacToTHI XapaKTEPUCTUKU EIEMEHTIB i CHCTEM aBTOMAaTHYHOTO KepyBaHHSI.

YMOBU CTIHKOCTI JIIHIHHUX CUCTEM aBTOMATHUYHOTO KepyBaHHA. Kpurepii cTiKOCTI.
BuzHnauenHs oGmacteit CTIHKOCTI.

Oco0IMBOCTI aJaNTUBHUX CHCTEM aBTOMAaTUYHOTO KEpyBaHHSI.

®Di3u4HI OCHOBH, BIACTUBOCTI, TPaHUYHI MMapaMeTPpHy HaIMIBIPOBITHUKOBUX JIIOIB Ta
TPaH3UCTOPIB.

®i3u4HI OCHOBH, BJIACTUBOCTI1, TPAaHUYHI TTapaMEeTPH HaIIBIPOBITHUKOBUX CHIIOBUX
MOJYJIiB.

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

[HTENEeKTyalIbHI CHUIIOBI MOIYI.

AJTanTHBHI CUCTEMU 3 €TATIOHHOIO MOJIEILTIO.

CuIioBi CTPYKTYpH IIEPETBOPIOBAYIB SIK HEJIIHIMHI €JIEKTPHYHI KOJIa.

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

MeTonu pe3yNbTylouuX BEKTOPIB Ta 00EPTOBHX CHUCTEM KOOpPJIWHAT, TAPMOHIMHUIMA
aHaui3, neperBopeHHs Oyp’e.

AHaJi3 CTIHKOCTI HAIMBIIPOBITHUKOBUX IEPETBOPIOBAYIB.

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

Oco0arBOCTI 1HANWBIAYAIBHOTO 1 TPYIOBOTO €IEKTPOIPUBO/IIB.

KonTakropu Ta myroracuibHi IpUCTPOi, OCOOIMBOCTI iX BUKOPUCTAHHS.

Kareropii cmoxuBa4iB eleKTpUuHOI eHeprii 3a cTymneHeM Oe3nepebiiHOCTI
€JIEKTPOIIOCTAYaHHS.

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

Cxema 30BHIIIHBOTO €JIEKTPOIIOCTAYaHHSI i IIPUEMCTBA.

Cxema BHYTPILIHBOTO €IEKTPOIIOCTauYaHH MiAIPUEMCTBA.

Kom0iHOBaHI cHCTEeMH €NEKTPOXMBICHHS 3 IOHOBJIIOBAaHHUMH JDKEpeIaMu
€JIEKTPOEHEPrii.

ABTOHOMHI CHCTEMU €NIEKTPOKHUBIICHHSI.



87. Jlxepena posmogineHoi reneparii. OcoO6IMBOCTI POOOTH EIEKTPUYHUX MEPEXK 3
JDKEpeTaMy PO3MOIiIeHO] reHepartii.
88. ABTOMaTMKa Ta TeIeMEXaHiKa y CUCTeMaX eJeKTPONocTadaHHs. TeneMerpis.
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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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