IMPOI'PAMA
BCTYITHOTO 1CTIUTY 31 CTIeLiadbHOCTI
141- EnexkTpoTexHika,
CJIEKTPOCHEPIeTHKA Ta EJIEKTPOMEXaHIKa
JUIs1 37100yBaviB BUIIO1 OCBITH TPETHOTO
(OCBITHBO-HAYKOBOT0) PiBHS

Bcerynue ciioBo

[Iporpama ckiazieHa 3 ypaxyBaHHSIM IIPOTPAMHU PiBHS BHUILOT OCBITH MaricTpa 31
cnemiaibHocTi 141 «EnexkTpoeHepreTuka, €IeKTPOTEXHIKA Ta €JIEKTPOMEXAHIKay.
Bona wmictutre 23 poszaum. B posmimax 1 - 5 mpeacTaBieHI NUTaHHA 3
eJIEKTpOTeXHIKU. B po3ainax 6 - 16 npeacraBieHi NUTaHHS 3 eIEKTpoMexaHiku. B
posainax 17 - 23 mpencTaBieHl TUTaHHA 3 €IEKTPOSCHEPTeTHKHU. Po3po0iieHi muTaHHs
0a3yloThCsi Ha TMporpami BHINOI OCBITH Marictpa 31 choemiaibHocTi 141
«EnexTpoeHepreTuka, €IEKTPOTEXHIKA Ta EJIEKTPOMEXaHiKa» 1 CIpPsSMOBaHI Ha
BUSIBJICHHS 3HaHb 1 yMiHb 37100yBaviB BUIIOi OCBITH TPETHOTO (OCBITHHO-HAYKOBOTO)
piBHsS 31 cnemianbHOCTi 141  «EnekTpoeHepreTrvka, eJIEKTPOTEXHIKA Ta
CJICKTPOMEXaHIKa.

Po3gisi 1.  OCHOBHI MOHATTS €JEKTPOMATHITHOIO MOJISI I eJIeKTPUYHHX
KiJI.

3aranbHa XapakTEpUCTHKA 3a7ad Teopll €JIEKTPOMAarHiTHOro moJsis W Teopii
€JIEKTPUYHUX KUI 1 MarHiTHUX KiJl. OCHOBHI PIBHSIHHS €JIEKTPOMArHiTHOTO MOJisl B
iHTerpanpHid (Gopmi. EHepris, cuiM 1 MeXaHIYHI NPOSBH EIEKTPUYHOTO W
MarHiTHOro moiiiB. OCHOBHI TapamMeTpu €JNEeKTPUYHUX 1 MarHiTHUX TOJIB B
iHTerpanpHii - ¢opmi. [locTaHoBKa 3amay  aBTOMATH30BAHOTO TMPOEKTYBAaHHS
CJIEKTPOTEXHIYHUX MTPUCTPOIB.

Po3pii1 2.  Teopist JiHIHHUX €JIEKTPUYHHX KiJI.

EnexTpuuHi Ta eJ€KTPOHHI KOJIa B CUCTEMAX Mepeayl il epeTBOPEHHsI eHeprii
1 iHdopmamii. Kiacudikamis kin Ta iX eneMeHTIB. JIBOMOMIOCHHKH 1
0araTomoJIFOCHUKU. KEepOBaH1 JpKepena. [HIyKTUBHO 3B’si3aHi eneMeHTH. ['padu 1
TOMOJIOT1YHI MATPULl €EKTPUYHUX CXEM, TOMOJIOTIUHI piBHSIHHSA. 3akoH Oma s
y3arajbHeHOi BITKM, MAaTpU4YHI KOMIIOHEHTHI piBHSHHS. By370B1 1 po3mupeHi
BY3JIOBI PIBHSHHS, KOHTYpPHI DPIiBHAHHS. UuCenbHI METOIU PO3B’SA3KY KUT TPH
yCcTaJleHnX pexkumax. TouHi Ta itepariiini meroau. Merton ["ayca, po3kian MaTpuilh
Ha TPUKYTHI CIHIBMHOXXHUKH, YHCEJIbHI METOAM OOCPHEHHS MATPUIlb. YMOBH
301KHOCTI 1TepaliiiHuX MeToJiB. Po3paxyHOK BXIJHUX 1 MepeAaTHUX (PYHKIIH y
cuMBoNiuHIM Qopmi. Tomornoriyni meronu ananizy. CurHanbHi rpadpu Ta ix
3aCTOCYBaHHS JI0 aHAJI3Y EICKTPUIHHX KiJI.

bararodasni kona. Po3paxyHOK CHMETPUYHHMX 1 HECUMETPHUYHUX TpupazHUX
KUI. MeTo1 CUMETPUYHUX CKIIAJIOBHX.

bararonontocHuku, Matpuili — OaratonoitocHUKIB. OCHOBHI  pPIBHSHHS
peryJIsipHUX YOTHUPUIIOIIOCHUKIB. XapaKTEepPUCTUYHI OMOPH 1 KOe(ILIEHT mepeayl.
3acTymHI CXEMH B3a€EMHHX 1 HEB3aEMHHX YOTHUPHUIIOIIOCHUKIB. 3’€THAHHS
YOTUPUIOIIOCHUKIB. YOTUPHUIIONIOCHUKY 13 3BOPOTHUMU 3B’si3kamu. OcoOIMBOCTI



dbopMyBaHHs PIBHSHB K11 13 0aratornoItoCHUMU KOMIIOHEHTaMHU. [ 10puIH1 pIBHSHHSL.
["ipaTopu 1 KOHBEPTOPH OIIODPY.

EnextpuyHi Koja 3 HETapMOHIYHUMH Hampyramu i ctpymamu. ['apMoHiuHUN
a”ani3 mnepioguyHux QyHKMik. Jliroue 3HaYeHHS 1 MOTYXHICTh. CurHamm 1 ix
CHEKTPH. CneKTpaJn,Ha ryctuHa. [lepeTBopeHHs1 cUTHAIIB JIIHINHUMHU CHCTEMaMH.
EnemenTu teopii ¢inbTpiB. PeaktuBHi ¢inbTpu. besinaykuiitai gpinbtpu. YacToTHI
XapaKTEPUCTUKH 1 METO/IU iX PO3paxyHKY.

[Tepeximni poliecH B TIHIMHUX KOIax. AHaII3 TUHAMIYHUX MIPOIIECIB B YACOBIH
obnacti. Knacuunuit meton. OcoOIMBOCTI po3paxyHKy MPH HAsIBHOCTI €MHICHHX
KOHTYpIB Ta IHAYKTUBHUX Mepepi3iB. CKIalaHHsA Ta YUCENbHI METOIU PO3B’S3KY
PIBHSIHB cTaHy. JIMCKpeTHI CXeMHI MOJIeJll KOMIIOHEHTIB KoJia 1 1X 3aCTOCYBaHHSI JIJIst
YUCEJBLHOIO PO3B’SI3Ky PIBHAHB CTaHy. AHaj13 JUHAMIYHUX IPOIECIB B YACTOTHIN
obOnacti. 3actocyBaHHsA nepeTrBopeHb Jlammaca 1 ®Dyp’e s pO3paxyrHKY
nepexiHux npoueciB. HaOmmkeHi 1 4HUCIIOBI METOAM CIEKTPAJIBHOIO aHami3y.
3B’S30K MEPEXIAHUX 1 YACTOTHUX XapaKTEePUCTHK.

EnemMeHnTn cuHTe3y JiHIMHUX KUI. BracTuBocTi QyHKLIM 1 METOaM peasizaiii
JBOTIOJIOCHUKIB 1 UYOTHPHUIIONIOCHUKIB NAaCHUBHUX €JIEKTpUYHUX Kul. CHHTE3
0€31HIYKTUBHUX YOTHPHUIIOIIOCHUKIB 3 aKTUBHUMU 1 HEB3aEMHUMHU €JIEMEHTaMH.

Kona 3 posnoginennmu napamerpamu. OCHOBHI PIBHSIHHSI JIOBIUX JIHIN 1 iX
PO3B’SI30K JUIsl YCTAJICHUX CHHYCOIAHMX KOJMBaHb. llepexinHi mpoiecu B Kojiax 3
PO3MOIUIEHUMHU [TapaMeTpaMH.

Po3aii1 3.  Teopist HeJIHIMHUX eJIEKTPUYHUX KiJl.

Ycraneni npouecH B HETIHIHHUX KojaX. MeToaw po3paxyHKY HENIHIHHHX
CJIEKTPUYHUX 1 MATHITHUX KUT TPU MOCTIMHMUX CcTpyMmax 1 Hampyrax. OcoOauBoCTi
HETIHIHHUX KUI 3MIHHOTO CTPyMYy M METOAM iX PO3paxyHKy. AHaii3 yCTaJeHUX
MPOIIECIB B HETIHIWHUX KOJIaX 3MIHHOTO cTpymMy. DOpMyBaHHS Ta YUCETbHI METOAH
pPO3B’s3Ky anre0paidyHuX pIBHSIHb HEIIHIMHUX PE3UCTUBHHUX EIEKTPUYHUX KIJL
Meton manoro napamerpy.

[Tepeximgui mpomecu B HeMiHIMHMX KodaX. OCHOBHI METOIM aHaII3y.
AcumnrotuyHi Metoau. Meton 30ypenHs. MeToa rapMOHIYHOTO OalaHCy 1 4aCTOTHI
BJIACTUBOCTI HeiHIMHMX Kija. da3oBa mionuHa. Metoy 3MiHHUX cTaHy. UncenbHi
METOAM PO3B’A3KY HENIHIMHUX PIBHSHb CTaHy. MeTOAu HESIBHOTO 1HTErpYyBaHHS.
JluckpeTHi Mojienl HENHIMHUX PEaKTHUBHUX €JIEMEHTIB 1 iX 3aCTOCYBAHHS IS
pPO3paxyHKy IMHAMIYHHX MPOIIECIB.

ABTOKONMMBaHHI. Maiike TapMOHIMHI KoJIMBaHHs. PenakcariiiHi KOJIMBaHHS.
Criiikicte. EnepretuuHi CmiBBiIHOIICHHS. MaIMMHANN METON  PO3pPaXyHKY
MepIOANYHUX 1 aBTOKOJIUBAILHUX PEKUMIB.

Po3nii1 4. Teopisi eJ1IeKTPOMATHITHOTO MOJIS.

OcCHOBHI BEKTOpU Ta OCHOBHI PIBHSIHHS €JIeKTpoMardiTHoro mojs. Cucrema
piBHSHb MakcBesuta. EnektpoauHamiuai nmoteHmianu. ['paanani ymou. Teopema
Ywmoga-IloitnTinra. Teopema ["ayca.

Cratuyni nosis. OCHOBHI PIBHSHHS €JIEKTPUYHOTO 1 MAarHiTHOrO CTaTHYHOTO
nosisi. KpaiioBi 3agaui 1 MeTou iX po3B’s3Ky. MeTosl KOHPOPMHUX MEPETBOPEHD 1
METO/]I PO3UICHHS 3MIHHUX. YHCeIbHI METOIN PO3B’A3KY KpaloBUX 3agad. Meton
CiTOK. MeToa KiHIIeBUX eleMeHTIB. MeTo/1 iHTerpanbHUX PiBHSAHB TEOPii MOTEHIIIATY



1 floro yucenpHa peanizaiis. EMHICTb, EMHICHI 1 HOTEHLIHHI KOEQILIEHTH.

CrauioHapHi edekTpuyHl 1 MarHiTHi 1nois. OCHOBHI PIBHSHHS IOJIA.
I[chepeHuH/IHa (bopMa 3akoHiB Owma, Jlxoyns-JleHa, Klpxroq)a [ToniGHiCcTH
CTaTUYHUX 1 CTaLIIOHapHI/IX TMOJIIB. BCKTOpHI/II/I MarHiTHUA  MOTEHITaI.
[Torokozuerienns. BnacHa 1 B3aeMHa 1HIYKTHBHICTb. 3acCTOCYBaHHS METOIY
IHTerpaJibHUX PIBHSHb.

3MiHHE eJIEKTpOMarHiTHE MoJie B MPOBITHOMY CEPEIOBHILI. XBUJIIl B IPOBIIHUX
cepenopumax. lloBepxueBuil edekrt. [I[pOHUKHEHHS MarHiTHOTO MOJII B MAacHB
(pepOMarHeTHKa LTS npﬂMOKyTHo'l' XapaKTepUCTHKN HaMarHiueHHsa. MojentoBaHHs
3MIHHHX TOJIB B POBIIHUX CepeIoBHUIIIaX.

EﬂeKTpOMamlTﬂl XBWII 1 BUIIPOMIHIOBaHHS. XBWJIbOBE PIBHSHHS 1 HOTrO
po3B’si30Kk. ['apMOHINHI  XBWJIlI B 1A€aJbHOMY  JIEIEKTpUKYy. BiaOutrs
€JIEKTPOMArHITHUX XBWJIb. XBHJl B IPOCTOPl, OOMEKEHOMY MPOBIIHUMH
TPAHMISIMU. XBHJIEBOJM 1 pe3oHaTtopu. Tunu xBuiib. da3oBa 1 rpynoBa MBHJIKICTb.
PiBHSIHHS JI” Anam0epa. BunpomiHtoBaHHs KBAaHTOBHX reHepaTopiB.
EnexTpoMarHiTHi moJjisi B peajbHuX JieIeKTPUKax, (GepoMarHeTukax 1 aHi30TPOITHUX
cepenouiax. KoMIuiekcHl napaMmeTpu cepeioBHILA.

UucenpHi METOAM PO3pPaxyHKy HECTAl[lOHApHUX MOJIiB. EnekTpoMarHiTHi mosst
B pyXomux cepeaoBuinax. OCHOBHI PiBHSHHS MAarHiTHOI T'1IPOJIMHAMIKH.

Po3gin 5. MaremaTu4yHi MeTOAM B 33/1a4aX  €JCKTPOTEXHIiKH,
€JIeKTPOEHEPreTUKH TA eJIEKTPOMeXaHiKH.

Po3B’s13aHHa anreOpaiuyHMX 1 TPaHCUEHACHTHUX PIBHSAHb OJIHIEI 3MIHHOI B
3a/1adyax eJIEKTPOTEXHIKM (METOJ| MOJIOBUHHOTO AUICHHS, METOJ MPOCTOI 1Tepallii,
MeTon noTHIHuX, Metos ElTkena-CtedeHcoHa, iTepariiHui METO MOCTITOBHUX
HaOmKeHb). BusHaueHHS KOpEeHIB anreOpaiuHuX piBHAHb HA OCHOBHI OOYHMCIICHHS
BJIACHUX 3HaueHb MaTpuili. HabmmxeHi popMynu A1 BUSHAUYCHHSI KOPEHIB JIEIKUX
anreOpaiuHuX piBHSHb.

@dopMaiizoBaHi METOAM aHaNi3y €NeKTpUYHUX KiJl. CTPyKTYypHI €J1eMEHTH Ta
¢b13uuHl BeNMMYMHU. AHaANI3 E€JIeKTPUYHOrO Koja Ha mijacTaBl 3akoHiB Oma Ta
Kipxroda. AHani3 enekTpuyHOTo KoJjia Ha MiJICTaBl BYy3JIOBHX 1 KOHTYPHHUX PIBHSHb.
Meton He3aleXHUX CTPYMiB. MeETOJ KOHTYpHHUX CTPyMiB. MeToJ] He3alexHUX
Harpyr. MeToJ By3710BuX Hanpyr. MeToa MiDKBY3JIOBUX Hanpyr. Metoa koopauHaT
BITOK. MeTo/1 BUBHAYAJIbBHUX KOOPJMHAT. MaTpuill BXiAHUX 1 B3AEMHUX aJMITaHCIB,
KOoeQILIE€HTIB PO3MOALTY, BY3JIOBUX 1 YMOBHHUX BY3JIOBUX IMIT€JJaHCIB

CremiasibH1 00YMCITIOBATIbHI METOIH. [HTEPITOJISIIiS Ta eKCTPATOAIIS (PYHKITIH.
Amnpoxcumarist ¢yskiii. Habmmwkene mudepentitoBanus ¢ynkmiii. Habmmxene
IHTErpyBaHHs (PyHKIII.

Po3B’s13aHHS cHCTEM JIIHIMHUX PIBHSIHB y 3aJja4axX eJeKTPOTEXHIKU (1TepalliiiHi
METOJM PO3B’SI3aHHS CHUCTEM JIHIWHUX PIBHSAHBb, METOJ IPOCTOI iTepallii, MEeTO
iTepauii 3eiiaens, METO] HAMIIBUIIIOIO CHYCKY). Po3B’si3aHHS cuUCTEM JIHIKHUX
PIBHSIHb METOAAMH MiHIMi3aIlii (MeTo1 MiHIMI3allli CyMH KBaJpaTiB HEB’ SI30K, METO]]
HaMEHIIMX KBaJpaTiB, METOJA MiHIMI3allill CyMH MOAYJIB HEB 30K, METOJI
penakcariii).

Po3B’s13aHHs cCTeM HENMHIHHUX PIBHSIHB Yy 331a4aX €JIEKTPOTEXHIKA METOIaMU
iTepartii (MeTod MPOCTOi iTeparlii, MeTos iTepaiii 3eimens, MeTo ] HalIBHUIIIIOTO
ciycky, meroa Hetotona, metoz Elitkena-Credencona).



Po3B’si3anHa  audepeHIMHUX  pIBHAHb Yy  3ajJadax  eJIEKTPOTEXHIKH
(inTerpyBaHHsI TU(PEPEHIIMHUX PIBHSHb 32 JIOTIOMOTOK CTEIIEHEBUX PSIIB, METOJ
MOCIIOBHUX HAOIMKEHb, (POPMYIU YHCIOBOTO IHTETpyBaHHs). YucenbHI METOAH
po3B’si3aHHs qudepeHuiinux piBHsaHb (Meton Einepa-Komri, meton Pynre-Kyrra).
Pi3auieBi (6araTokpokoBi) YWCeIbHI METOAM PO3B’sI3aHHS AU(epeHIIHHUX PIBHSHD
(meTon Minna, meton Anamca). OnHOKpokoBi HesBHI meroau. Meton Einepa.
Merton Eitnepa-Komri. baratokpokoBi siBHI MeToii. baraTokpokoBi HESIBHI METOIU
MeTo10 KyCKOBO-aHATIITUYHOTO PO3B’A3aHHS HENMHIMHUX TU(EPEHIIITHUX PiBHIHb.
Jlineapu3aiiist HeMHINHUX UEPEHLINHNUX PIBHAHD. PO3B’A3aHHS KpallOBUX 3a/1a4.

Po3p’si3anns nudepeHIifHNX pPIBHAHB y YacTKOBUX MOXIIHUX Y 3ajJadax
CJIEKTPUYHUX KUI 3 PO3MOJIIEHUMHU Mapamerpamu (meton [’Amambepa, meron
OpsIMUX, METOJl PO3AUICHHS 3MIHHHMX, METOJ Majoro mapamerpy). Po3B’s3anHs
EJNTHUYHUX PIBHSIHb.

OcHoBH Teopii MOIOHOCTI B 3aauax eleKTpoeHepreTuku. OCHOBHI TE€OpEMU
noa10HOCTI. MeTou BU3HAUYEHHS KPUTEPIiB MOIOHOCTI SIBULLI.

EnemenTu teopii MHOXKUH 1 Teopii rpadiB. MaTpuill 1HIMICHIIIH, TEPETUHIB 1
Koe(DIIIEHTIB pO3MOILTY JepeBa.

EnemeHnTH MaTeMaTHUYHUX OCHOB TEOPil CTIMKOCTI PEXKUMIB €JIEKTPUYHUX KIJI
(anreOpaivH1 KpUTEpii CTIMKOCTI, YACTOTHI KpUTEpii cTiiikocTi). Metoau JlsmyHoBa.

OcHoBHU Teopii IMOBIpHOCTEH B 3ajadax €JIEKTPOTEXHIKM (BUITAJIKOBI MOIi,
BUIAJIKOB1 BeIMuuHU ). OCHOBU MaT€MaTUYHOI CTATUCTUKH. BU3HAYEHHS CTAaTUUHUX
YHUCJIOBUX XapaKTePUCTUK BHUMAAKOBUX BelWYuH. OCHOBHI TIOJOKEHHS Teopii
BUITAJIKOBUX (DYHKITIH.

Enementn  Teopii iHdopmarii. Meton Monte-Kapno B 3amauax
CICKTPOTEXHIKH. EleMeHTH MaTeMaTHYHUX OCHOB TE€OPIi HaIIHOCTI.

EnemMeHTHn MaTeMaTHWUYHMX OCHOB ONTHMI3AIlli B 3ajJadax eJeKTPOTEXHIKH.
Meton Heo3HaueHUX MHOXHUKIB Jlarpanka. OCHOBH JiHIHHOTO TPOTpaMyBaHHS.
OcCHOBM HENIHIWHOTO TMporpaMmyBaHHs. YuCeNbHI METOAM ONTUMi3alii (MeTox
ckaHyBaHHA, meTon Mourte-Kapino, meton ['ayca-3aiigens, MeTOA HAWIIBUILIOTO

CITyCKY).

Po3gin 5. MaremartuuHi Mozesni aHadidy nepexiiHMX Ta XBWJIbOBHUX
npoueciB ejiekTpoeHeprerunuHux cucrem (EEC).

MaremaTuuHa Mozenb aHamizy nepexiaaux mnpouecisB EEC y meTo/1i By310BHX 1
KOHTYpHUX DPIBHSHb. MarematnyHa MojeNb aHamizy nepexigaux mporeciB EEC y
METO/]1l KOHTYPHUX KOOpAuHAT. MaTeMaTH4YHa MOJIeIh aHaJII3y MEePEX1THUX MPOIIECIB

EEC y wMertoali By3JOBHX KOOpJIUHAT. MarematuyHa MoOJeNb  aHalizy
enexkTpomarneTHux mpoiieciB B EEC 13 BEHTWIBHUMHU €JI€MEHTaMU Ta JUHAMIYHUM
HABaHTAXCHHSIM. MaremaTuuHa  MOJENb  €JIEKTPOMAarHeTHUX  amaparib.

MarematnyHa MoOJETb ACHMHXPOHHOTO JBUTYHa. MaremaTuyHa MOJENb JiHii
eJIEKTpoIlepecuaHHs. MareMaTHuHe MOJENIOBAHHS HECUMETPUYHHUX PEKHUMIB.
Marematnuna mozeins peryisitopa CTK. Marematuuna mogens CTK. Matematuune
MOJICTIIOBaHHSI HECUMETpUYHUX pexumiB. Martematnuna wmogens EEC 13
BEHTWJIBHUMU €JIEMEHTAMHU Ta IMHAMIYHUM HAaBAaHTAKECHHSIM.

MaremaTuune MOJICIIOBAaHHSI ~ XBHJIbOBHUX  IPOILIECIB y  JHIAX
enekTporepecunans.  [lommpeHHs XBWIb Yy JiHISX €JNEKTPONEpeCcCUsIaHHS 3a
HAsIBHOCTI KOPOHU. BpaxyBaHHS CKiH-€(EKTy B MPOBOJAAX MiJ Yac MOCIIIKEHHS



XBHJIBOBUX TIPOIECIB Y JOBTUX JiHIsSX. MareMaTH4He MOJIETIOBAHHS XBUIIBLOBUX
npolieciB y TpaHcopmaropax.

Po3ais1 6. Meroau goc/aiIKeHHA eJIEKTPUYHUX MALLIMH

EnexktpoMexaHiuHe TMepeTBOPEHHS €Heprii, HOro yMOBH 1 3aKOHH.
KoHCTpyKTHBHI BUIM IEPETBOPIOBAUIB - EJIEKTPUYHUX MAIlIUH.

JIBa miIX0au 1O ONMUCY €JIEKTPOMArHITHUX IMPOLECIB B €IEKTPUYHUX MAllIMHAX:
3 mo3uiii Teopii Mok 1 Teopii enekTpuuHuX K. [lopiBHsSHHS (i3UUHOTO
MO/ICTIOBAaHHS, aHAMITUYHHX 1 YUCIIOBUX METO/IIB PO3B'sI3yBaHHS PIBHSHb.

PiBHAHHS yCTaJeHOTO peXUMYy pOOOTH ENEKTPUYHUX MamuH. BekTopHi
JiarpamMu 1 €KBiBaJIGHTHI 3aCTYIHI CXEMH.

EnekTpoMarHiTHUi MOMEHT y3arajbHEHO! €JIEKTPUYHOI MAalllMHHU, PIBHSHHS
pyxy poropa. CTaTuyHi Ta JUHAMIYHI MEXaHIYH]1 XapaKTEPUCTUKHU €JIEKTPOABUTYHIB.
CriocoOu BUMIPIOBaHHSI MOMEHTY.

HeckiHueHHUI CTIEKTP rapMOHIK IOJIS B MOBITPSTHOMY MPOMIXKKY €JIEKTPUYHOL
MarHu. YacoBi 1 mpocTopoBi rapMmoHiku. [lapamerpu Buiux rapMoHik. Meroau
po3paxyHky rapmoHik MPC 1 MarHiTHOI 1HIYKIi B TOBITPSIHOMY MPOMIKKY 3
ypaxyBaHHSM 3yOu4aToCTI OCep/b Ta HEMIHIMHUX BJIACTUBOCTEN MArHITHOTO KOJIA.
VY3aranbHEHHI €JIEKTPOMEXAaHIYHUM MEpPEeTBOpIOBaY €Heprii  6araTrooOMOTKOBa
€JIEKTPUYHA MallliHa SIK MaTeMaTH4Ha MOJENIb MAIlMH 3 O€3KOHEUHUM CIIEKTPOM
TapMOHIK IOJISI B TIOBITPSIHOMY MTPOMIXKKY.

baratooOMOTKOBI €leKTpUYHI MalIMHU. MaTteMaThuyHi MOJENl aCUHXPOHHUX
JIBUTYHIB 3 MOABIMHOI OUISYOIO0 KJIITKOKO 1 CHHXPOHHUX MAIIMH 13 AeMI(epHUMHU
0OMOTKaMH. YpaxyBaHHS BIUIMBY BUXPOBUX CTPYMIB, FICTEPE3UCY Ta BTPAT B CTaJI.

MaremaTtnyHe MOJIEIIOBaHHS €JIEKTPUYHHUX MAIIHH 31 3MIHHUMU [TapaMeTPaMH.
VYpaxyBaHHsS BUTICHEHHS CTPyMy B IpPOBIJHHKAX, HACHYEHHS Ta 3MIHU MOMEHTY
1HepIIii.

OpHoasHi JBUTYHM 3MIHHOTO CTpyMmy. EjekTpuuHa MalivHa sSK €JIeMEHT
€JIEKTPOMEXAHIYHOI CHCTeMU. MareMaThuyHl MOJENl €JIEKTPUYHUX MalluH 3
ypaxyBaHHSM 30BHIIIHIX MPUCTPOIB Ta €JIIEMEHTIB, SIKI YBIMKHEHI B KOJa cTaTopa i
poropa.

EnexktpnuHa MalmHa siK €JIeMEHT eJIeKTPOMEXaHIYHOI cucTeMu. MaTteMaTHuH1
MOJIENTl eIEKTPUYHHUX MAILIWH 3 yPaXyBaHHSIM 30BHILIHIX TPUCTPOIB Ta €JIEMEHTIB, K1
YBIMKHEHI B KOJIa cTaTopa i poTopa.

Po3nisi 7. EjaexkTpomarHiTHe moJjie B eJIEKTPUYHUX MAIIMHAX

Oo6nactb TOJIA €JIEKTPUYHOL MAIIUHH. Marematnunuit OITUC
€JIEKTPOMATrHITHOTO TOJISI €JICKTPUIHOT MaIIUHU.

EPC, ska iHIyKkoBaHa B pO3TAllIOBAHOMY B TMa3y EJIIEKTPUYHOI MalIuHU
MPOBITHUKY, 3QJICKHICT ii B 1HAYKII B MOBITPSIHOMY MPOMDKKY, BUXOISYU 3i
3MiHH ITOTOKO3YETUICHHS TTPU MaJIOMY TIEPEMIIIICHHI.

MarHiTHe moJsie B IVIaJKOMY MPOMIKKY MIXK CTaTOpoM 1 poTopoM. MarHiTHe
noJie B spMax CTaTropa, 1 potopa, (ypaxyBaHHsS KpUBH3HHU, PO3PAXYHOK MAarHiTHOI
HAIpPYTy, BUTICHEHHS] MAarHITHOTO TIOTOKY B OTOUYIOUYE CEPEIOBUIIIE).

[Tone po3cisHHA B ma3ax pi3HOi hopmu. Po3paxyHOK iHIYKTUBHOCTEH MA30BOTO,
mudepeHIiitHoro 1 J00OBOTO PO3CISHHS I OJHOIIAPOBUX Ta JBOIIAPOBUX
6araTogazHuX 0OMOTOK.



BrumiB BUXpOBHUX CTPyMiB y NMPOBIJHHUKAX, SIKI JIEKaTh B a3y, Ha 1X aKTUBHUI
Ta IHAYKTUBHUI onopH. 3aX0AM 100 3MEHILIEHHS JOJATKOBUX BTPAT B OOMOTKax
(TpaHCTIO3UIIIS €IEMEHTApHUX MPOBITHUKIB, CKPYTKa B JIOOOBUX YACTHHAX).

Po3nin 8. Brparm i TenuoBi iBMIIA B €J1eKTPUYHUX MALLIMHAX

Buau BTpaTr 1 Gi3udHI NPUYUHU X BUHUKHEHHS B €JICKTPHUYHMX MaIllMHaX.
Metonu po3paxyHKy OCHOBHHMX 1 JOJAATKOBUX BTpaT B MalllMHAX 3MIHHOIO 1
noctiiHoro crpymy. KKJI enextpuyHux MammH 1 TpaHchopMaTopiB, CIOCOOH
PO3paxyHKOBOTO 1 €KCIIEPUMEHTATBHOTO BU3HAUCHHSI.

®i3uuHI TMpollecH HArpiBaHHS 1 OXOJIO/KEHHS EJNEeKTPUYHUX MAIIUH Ta
TpanchopMaTopiB. PiBHSHHSA TeEIJIOOOMIHY 1 TEIUJIOBI TmapameTrpu. Metoau
PO3paxyHKy MEpexiTHUX 1 yCTaJeHUX TeMmIiieparyp. EKBIBaJieHTHI 3acTyIi CXeMHU
€JIEKTPUYHUX MAILIUH Ta TPaHC(HOPMATOPIB.

Enexrtpoizomnsmiiini mMaTepiaan 1 KiIacu iX HAarpiBOCTIMKOCTI. 3alIeXKHICTh
TEPMIHY CITY>KOH 130151111 B1J] TEMIEPATYPHU 1 PEKUMIB POOOTH €JIEKTPUUHUX MAIIUH
Ta TpanchopmaTopis.

TenoB1 TOCTIIKEHHS €JIEKTPUYHUX MAIIUH.

Po3xin 9. CrheuniajbHi eJIeKTPUYHI MAILIUHU

EnexTpuyHi MalmHu aBTOMaTUYHUX MIPUCTPOIB: BUKOHABYI IBUTYHHU 3MIHHOTO
1 TIOCTIMHOTO CTPyMy; CHHXPOHHI MIKPOJABUTYHH 3 TOCTIMHUMH MAarHiTaMH,
PEaKTUBHI, TICTEPE3UCHI, 3 E€JIEKTPOMArHITHOI PEAYKIE YacTOTH OOEpTaHHS;

JIBUTYHHU 3 POTOPOM, 110 KOTUTHCS 1 THYYKUM XBHIJIBOBUM pOTOPOM;
yHIBEpCaJIbHI KOJEKTOPHI JIBUTYHH;  1HQOpMaIiiHI €JIeKTPHUYHI
MIKpOMAIIINHH.

baraTomipHi eNeKTpUYHI MAaIlWHU, ABUTYHU 31 CHEpPUUYHUM 1 KOHIYHUM
pPOTOPOM, TOPIIEBI KOHCTPYKINT €NEeKTPUYHMX MAIllUH, YHIMOJSPHI MAIIUHU.
EnekTpuyHi MalmMHU KOJMBHOTO 1 3BOPOTHO-TIOCTYNAJIBHOTO pPYXY, JIHIAHI 1
nyrocraropi asurynr, MI'J[ - reneparopu 1 Hacocu. EnexkTpuyHi MamuHU 3
HAJIITPOBITHUMU 0OMOTKaMU. €MHICHI €JIEKTPpUYHI MAIIIMHH.

Po3aia 10. Enekrpuyni anapatu

OCHOBHI pI3HOBHIHOCTI €JIEKTpUYHUX amnapariB. [IporpamoBaHi eneKkTpuyHi
anapatu. Ilporecu BIIKIIIOUEHHS Ta BKIIOYEHHS €JEeKTpUYHUX Kid. [ligirpis
OimeTanieBux eneMeHTiB. [Iporiec 3HOITYBaHHS KOHTAKTIB. 3aXMCHA XapaKTEPUCTUKA
3armoODKHUKIB Ta METOAu 11 po3paxyHKy. OcoOJuMBOCTI Mpolecy KoMmyTarii
BHCOKOYACTOTHHUX €JIEKTPUYHUX K1JI.

BonbT-ammnepHa xapakTepUCTHKa EJCKTPUYHOI AYTH. YMOBHU TaciHHS OyTU B
amaparax TIOCTIMHOIO 1 3MIHHOrO CTpyMmMy. BigHOBIIOBasbHA  MIIHICTb
MIKKOHTAKTHOTO MPOMIKKY amapaTiB. MarHiTHe OyTTs 1 AYyroracujbHI Kamepwu.
Po3paxyHOK AyroracuibHUX IPUCTPOIB.

Metonu po3paxyHKy MarHITHUX TMPOBIAHOCTEH TMOBITPSHUX MPOMIXKKIB,
CJIEKTPOMArHiTHUX CUCTEM Ta JUHAMIYHUX XapaKTEPUCTUK EICKTPUIHUX araparis.

TenoBi npoiecu B €IEKTPUYHUX allapaTtax Ta METOH iX pO3paxyHKYy.

Po3ais 11. MexaHika eJleKTpOnIpuBoO/A.



Kinemarnuni cxemu. HaBaHTa)keHHS MeXaHIYHOI YaCTMHM €JIEKTPOIPUBO/IA.
Pymriiini cumu, cum onopy, cuid iHepiii. JluHamiyHui MOMEHT. PiBHSHHS pyXy
€JIEKTPOIIPUBOJIA K CUCTEMH TBEPIUX TUI 1, SIK CUCTEMHU 3 MPYXKHUMH 3B'S3KaMHU.
CrxutamanHst po3paxyHKOBUX MEXaHIYHUX CXEM, IPUBEICHHS 10 OJTHIET OC1 MOMEHTIB
1HepIii 1 pyXOMHUX Mac, MPUBEICHHS MOMEHTIB 30BHIIIHIX CHJI. BpaxyBaHHs BTpar
IIPY MPUBEJECHH] CTATUYHUX Ta JMHAMIYHUX MOMEHTIB JI0 BaJly €JIEKTPOJIBUTYHA MTPU
pI3HUX HampsMax repeadl MexaHIgyHO1 eHeprii.

VY3aranpHeHe pIBHSHHS PyXy IpU 3MIHHUX IapameTrpax eleKTpOnpuBojaa 1
MexaHi3My (Maca, MOMEHT I1HEpIlii, mepeaaBajibHE YHCIO, PaaAlyC MPUBEICHHS).
BrnuB iHepuiiHMX Mac Ha TpOIeCH IyCKy Ta TajbMyBaHHS, €KOHOMIYHA
¢()EeKTUBHICTh Ta TMPOAYKTUBHICTh €JICKTPOINPHBOJA, CHOCOOW IIIJIBHIICHHS
€KOHOMIYHOT €(EeKTUBHOCTI POOOTH EIEKTPOINpPHBOJia. BUKOpHCTaHHS KIHETUYHOI
€Heprii, 1Mo BHIUISETbCS B PyXoMHuX vacTuHax. Kiacu@ikamis xapakTepHUCTHUK
MEXaHI13MiB.

Po3min 12. EjaekTpoMexaHiyHi BJIACTHBOCTI Ta XapaKTEePUCTHKH
€JIEKTPOJABHUIYHIB

VYHiBepcanbHa J1arpamMa poOOTH €JIEKTPONPUBOJA, 3BOPOTHICTh €IEKTPUYHOI
MamHy. [IpupoaHa Ta MITy4Ha MEXaHIYHI Ta €JIEKTPOMEXaHIYH1 XapaKTePUCTHKH,
BUKOPHUCTaHHS BIIHOCHUX OJUHUIIb IIPH PO3PAXYHKY XapaKTEPUCTHK.

JBurynu mnocrtiiinoro ctpymy (UIIC) 3 pisHUMEH crioco6amu 30yIKEHHS.
PiBHAHHS €JEKTpPOMEXaHIYHOI Ta MEXaHIYHOI XapaKTEPUCTHK €JIEKTPOJBUIYHA, iX
aHaJi3. BImB pi3HUX Ta KOOPAMHAT HA BUTIIA [IUX XapPaKTEPUCTHK.

PerymioBasibHi BiactuBOCTI 1 Xapakrepuctuku AIIC, cnocobu perysmtoBaHHs
HIBUJKOCTI. ABTOHOMHI JKEpesia pPEryjJbOBaHOi HAlpyrw, CHCTEMa TIE€HepaTop-
JIBUTYH Ta 1i PI3HOBHJIHOCTI, CUCTE€Ma KEPOBAaHUUW BHUMPAMIIAY-IABUTYH, CHUCTEMa
TUPUCTOPHUIN NepEeTBOPIOBAaY-/IBUTYH, cucreMa HIMPOTHO-1IMITYJIbCHUIN
nepeTBoproBau-ABUryH. [lOCIiTOBHO Ta TmapalielbHe BKJIIOUEHHS JBUTYHIB.
BnactuBocTi cnoco0iB peryntoBaHHs. [IOpiBHSHHA CHOCOOIB peryiitoBaHHsS 3a ix
OCHOBHUMH TE€XHIKO-€KOHOMIYHUMH TTOKA3HUKAMHU.

ITyckoBi BnactuBocTi 1 Xapakrepuctuku JIIC, cnocoOu mycKy: nMpsMuii myck,
peocTaTHUN MyCK, MyCK 3MIHOIO Hanpyru sikops. [IoHATTS mpo myckoBy Aiarpamy.
AHamTHYHUMA Ta rpadiuHui cnoco0u po3paxyHKY PE3UCTOPIB MYCKOBUX CTYIEHEH
peocrara.

["ameMmiBHI BmacTuBocTi 1 xapaktepuctuku  JIIIC, cmocoOu ranbmyBaHHS:
MPOTUBMHUKAHHSM, IHWHAMIYHE, 3 peKymepaiicio eHeprii. Po3paxyHok pesucropis
MyCKOBUX CTYIICHIB PEOCTaTiB Ta TalbMIBHUX PE3UCTOPIB. TeXHIKO-€KOHOMIUHE
MOPIBHSIHHS CIOCO01B TaJIbMyBaHHS.

PerynvoBani BnactuBocTi Ta Xapakrtepuctuku JIIC mnocnigoBHOro Ta
3MIIIAHOTO 30Yy/KEHHS: PEOCTaTHE PETYJIIOBAHHS, PETYJTIOBAaHHS 3MIHOIO MOTOKY
30yJIKEHHs, PETYJIOBAHHS 3MIHOIO HAalpPyTd KOs, CUCTEMa FeHepaTop-IABUTYH Ha
MaIHaX MOCJiIOBHOTO 30y KEHHS. XapaKTEPUCTUKH €IEKTPOIBUTYHA TIPU PI3HUX
crnocobax WIYHTYBaHHS SIKOps 1 OOMOTKM 30y/KeHHA. MeTonu po3paxyHKy
peryJibOBaHMX  XapaKTEPUCTUK, TEXHIKO-€KOHOMIUYHE TIOPIBHAHHSI  CHOCO0IB
pEryJItOBaHHS.

Acunxponnuii 1BuryH (AJl). OcobimBOCTI pOOOTH aCHHXPOHHOTO JBUTYHA B
ycraneHoMy pexumi. Cxemu 3amimeHHs AJl B yctaseHomy pexumi. PiBHSHHS



MeXaHIYHOT XxapakTepucTuku A/l 1 #ioro aHai3, cripoiiieHa Ta moBHa ¢opma piBHIHHS
MEXaHIYHO1 XapaKTePUCTHKHU.

PerymioBanbHi BIACTHBOCTI Ta XapakTepucTuku AJl, cmocoOu peryntoBaHHS
mBuAKocTl. CrocoOu po3paxyHKy pEryJIOBaIbHUX XapaKTEPUCTUK. TEXHIKO-
CKOHOMIYHE TIOPIBHSHHS CIIOCOOIB PETyJIOBaHHSA IIBUAKOCTI ACHHXPOHHUX
€JIEKTPOIIPUBO/IIB.

[TyckoBi BiactuBocTi Ta Xapakrepuctuku AJl. Ilpsmuii myck, MoKpaiieHHs
nyckoBux BiactuBocte A/l nmpu npssmomy mycky. Peoctatauii myck A/l, cnocoou
pPO3paxyHKy MYyCKOBOTO peoctara. IlyCk 3MiHOIO Hampyrw, siKa MiIBOJUTHCS [0
cratopa AJl: mnepemukaHHsM  "3ipka" - "TPUKYTHHUK", PEAKTOPHHIA,
aBTOTpaHC(HOPMATOPHUI, 3a JIONOMOIOI0 MEpPEeTBOpIOBaYa HAMNpPyTH, CXEMH
BKJIFOUEHHS Ta XapaKTEPUCTUKU MPUCTPOIB MJIIABHOTO ITYCKY.

["anbMiBHI BacTUBOCTI Ta xapaktepuctuku AJl. IlpuponHi Ta mtydHi cnocoou
raJlbMyBaHHs: TaJbMyBaHHA TPOTHBMUKAHHSM, TaJbMyBaHHS 3 peKyHepariero
€Heprii B MEpexKy, raJbMyBaHHS MOCTIHHUM CTPYMOM, OJHO(A3HE rajJbMyBaHHS,
KOHJICHCATOpHE TajJbMyBaHHS, KOMOIHOBaHI CHOCOOM TrajgbMyBaHHS. TexHIKO-
€KOHOMIYHE TTOPIBHIHHS CMOCO01B raJibMyBaHHSI aCHHXPOHHHUX €JIEKTPOIPUBO/IIB.

Cunxponnuit aABuryH (CJI). OcobmuBocti pobotu C/] B ycTameHOMY pexXuMi.
BiacTuBOCTI €1eKTponprBoOa 3 CHHXPOHHUMHU JBUTYHaMU. MexaHiuH1 KyToBi Ta U-
noni6H1 xapakrepuctuku CI. Mertonu perymtoBanHs mBuakocTi CI: BeHTHIIBHE
PETYJIIOBaHHS, YaCTOTHE peryiitoBaHHA. IIyCKoOBI BIacTHBOCTI Ta XapaKTEPUCTUKU
CH, cmocobu Ta cxemu mycky. Cnocobu ranpbmyBaHHs. PoOoTa CHHXpOHHUX
CJICKTPONPUBO/IIB B PEXHUMI KOMIICHCAIlli PEaKTUBHOI TMOTYXHOCTI. TexHiKo-
€KOHOMIYHI MOKa3HUKH 1 cepu 3acCTOCYBaHHS €JIEKTPONPUBOAA 3 CHHXPOHHUMH
JIBUTYHAMH.

Po3naia 13. /Innamika ejiekTponpusoja.

Bunu nepexigHuX mpoueciB e1eKTpornpuBoaa. [Toka3HUKM SIKOCTI MepexiIHuX
npoueciB. BIMB MeXaHIyHOI, €JEKTPOMAarHiTHOI 1 TEIJIOBOI €Heprii Ha mepexiaHi
npoiiecd. MexaHiuHi, eJIeKTPOMEXaHI4Hi, TeIJIOCIEeKTPOMEXaHIuHl TepexiaHl
IIPOLIECH.

Metonuka ckiamgaHHs audepeHIliadbHUX PIBHSIHB €JIEMEHTIB JIHIMHUX 1
HETHIMHUX CHUCTEM €JIEKTPONPUBOAIB. MeToau BH3HAYEHHS IapaMeTpiB, Kl
BXOJIATH B PIBHSHHSI.

CrporiieHi JiHeapu30BaHI MOJIETl 1 CTPYKTYpHI CXEMH EJIEKTPOIPHUBO/IIB.
JluHamiyHI ~ BJIACTUBOCTI  €JIEKTPONPUBOAA 3  JHHIAHOIO  MEXaHIYHOIO
XapaKTEPUCTUKOIO 0€3 ypaxyBaHHS Ta 3 ypaxXyBaHHSM MPYXKHUX 3B's3KiB. [1oHATTS
npo jaemndyooudy  3IaTHICTh  ejekTpornpuBoga. OcoOJMBOCTI  YaCTOTHUX
XapaKTEePUCTUK €JIEMEHTIB CUCTEMH EIEKTPOTPUBOIIB 3 MPYKHUMH 3B'SI3KaMH.

300pakeHHsT MEPeXiTHUX IMPOIECIB B YacOBIM IUIONIMHI 1 B ILIOIIMHI
"IMBUIKICTE-MOMEHT".

Po3ais 14. Bu0ip noTysKHOCTI 0OCHOBHHMX €JIEMEHTIB eJICKTPOIIPUBOAA.

[TpuHuMnM BUOOPY MOTYKHOCTI €JIEKTpOJABUTIYHA. DaKTOpH, SIKI BU3HAYAIOTh
HOMIHAJIbHY TMOTYXKHICTh TPHUBOJHOTO JABUTYHa 1 MOro mnepeBaHTaKyBaJbHY
3paTHICTh. JlomycTumuii HarpiB enekTpoaBuryHa. CTpOKM CIy>KOHM 13011
SJIEKTPUYHUX MAIIMH B 3aJIEKHOCTI BiJl TETUIOBOTO PEKUAMY .



HapanTakyBanbH1 Ta MIBUAKICHI JiarpaMu €JEeKTPONPHUBOAIB Ta METOAMKA X
oOYy/I0BHU.

OcnoBu Teopii HarpiBy. OCHOBHI JOMYIICHHS MPH aHali3l MpoIeCy HarpiBy
eJIEKTPUYHUX MaluH 1 anmapatiB. Ctam yacy Ta mapameTpl TEIJIOBOTO MPOIIECY.
BB TensoBoi iHepiii mpu HarpiBi. Harpis enekTpu4HMX MalIuH MpU TOCTITHOMY
Ta 3MIHHOMY HaBaHTa)KEHHI Ta B YCTAJICHUX 1 MyCKO-TAIbMiBHUX PEXHUMaX..

Bubip moTy>KHOCTI €JIeKTpPOJBUTYHA IIPU TPUBAIOMY pexuMi poOoTu. Bubip
NOTY>KHOCT1 JABUTYHA TPU KOPOTKOYACHOMY pexkumi poOotu. Bubip moTyKHOCTI
€JIEKTPOJIBUTYHA MPH MOBTOPHO-KOPOTKOYACHOMY PEKKMI 32 CEpEIHIMU BTpaTaMH,
CepeAHbOKBAIPATUYHIUMH  BEIUYMHAMH  CTPYMY, MOMEHTY 1 TMOTY>KHOCTI.
BpaxyBaHHS 3MiH YMOB OXOJIO/PKEHHSI Ta YMOB KOMYTallii Ha KOJIEKTOPI.

Po3pis 15. ®@opMmyBaHHsI CTATHYHMX 1 [JAMHAMIYHMX XapPaKTEePHUCTHK
CHCTEM AaBTOMATH30BAHOI0 €JIEKTPOINIPUBO/JA

15.1. Pej1eiiHO-KOHTAKTOPH i CHCTEMH KEPYBAHHS PYXOM €JICKTPOIIPUBOAA

[IpyHUMIIM ~ aBTOMATUYHOTO  KEpPyBaHHS IIYCKOM 1  TajbMyBaHHSAM
€JIEKTPOIIPUBO/IA 3 MAPAMETPUUHUM PETYJIIOBAHHSAM CTPYMY, MOMEHTY 1 IIBUJIKOCTI.
TunoBi By3/M 3aBJlaHHsI HANPSMY 1 BEJIMYMHU LIBUJIKOCTI, BY3JIM TUIABHOTO BUOOPY
BeIMYMHU JIOMTIB Touo. THUIOBI BY3JIM 3axXUCTy 1 OJoKyBaHHA. Po3paxyHok
napaMmeTpiB 1 BHOIp €JIEMEHTIB THUIOBHX BY3JIB PEJICHHO-KOHTAKTOPHUX CXEM
KEpPYBaHHS.

Tunosi cxemu (HopMyBaHHS MyCKO-TAIbMIBHUX PEXUMIB B CUCTEMAX PEJIEHHO-
KOHTaKTOPHOI'O KEpYBaHHS E€JIEKTPOIPUBOJAMH IMOCTIHHOTO CTPyMy 3 JIBUTYHAMH
HE3aJIe)KHOTO TOCIIJOBHOIO Ta 3MIMIAHOTO 30y/keHHs. CXeMH 3 perytoBaHHIM
CTpyMy SIKOpsSl TpU 3MiHI TIOJii JBUTYHA. TUMOBI cxemMu (OpMyBaHHS ITyCKO-
raJbMIBHUX pEXHMIB B CHUCTEMax 3 pEJIEHHO-KOHTAKTOPHUM KEpyBaHHSIM
ACUHXPOHHUMHM JIBUTYHAMHU 3 KOPOTKO3aMKHYTHM 1 (a3HUM poTtopoM. besmyrosa
KoMyTalis. HaniBnpoBiAHUKOBI KOMyTaTOpu. THUNOBI cxemu (OpMYBaHHS MYCKY 1
raJlbMyBaHHS €JIEKTPOIIPUBO/IIB 3 CHHXPOHHUMH JIBUTYHAMU. BIJIMB aBTOMaTHYHOTO
peryntoBaHHd 30Yy/UKEHHS Ha XapaKTEpUCTHUKM Ta BIJIACTUBOCTI CHHXPOHHHUX
MIPUBO/IIB.

BukopucranHsi O€3KOHTAKTHHUX TPHUCTPOIB, SKI MPAIOIOTh 3a MPUHIUIIOM
peeHUX CUCTEM JIJIsl KEPYBAHHS POOOTOIO €JIEKTPOIpuBOAa. T 0€3KOHTAaKTHUX
IIPUCTPOIB.

15.2. ®opmyBaHHSI CTATHYHUX i JMHAMIYHUX XaPaKTEPUCTHK 3aMKHEHHUX
CHCTEM eJIEKTPONPHUBO/IB MOCTIHHOTO CTPyMY

3acTtocyBaHHS 3BOPOTHHUX 3B'SI3KIB i1 (POPMYBAHHS IITYUYHUX XapaKTEPUCTUK
eJIEKTpONpPUBO/IIB. BUau 3B'A3KIB: 3a HAMpyrow, CTPYMOM, MarHiTHUM IOTOKOM,
mBUKICTIO. HemiHilHI 3BOPOTHI 3B’S3KU Ta 3B's3Kku 3 Bifaciukamu. KomOiHOBaHi
3B'SI3KM. MeTonu po3paxyHKY peryjIloBajbHUX 1 IITYYHHX XapaKTEPUCTHK
CJICKTPOJABUTYHIB B CHUCTEMaxX 13 3BOPOTHUMH 3B's3kaMu. [lepexigni mporecu mpu
MOCTIZIOBHOMY 3'€IHaHHI JIAHOK CHCTEMU KEPYyBaHHS €JIEKTPONPUBOAAMHM, TIPHU
HAsIBHOCTI JEKUIbKOX NpsIMUX 1 3BOPOTHHUX 3B's3kiB. Ilepeximni mpouecu mnpu
HAssBHOCTI B CHCTEMI HEJIHIMHOCTEH pPI3HOTO poay (3B'SI3KM 3 BiJICIYKAMU, 30HHU
HEYyTJIMBOCTI, CyXe TepTsl, TH0(TH, OOMEKEHHS KOOPIUHAT 1 1H.).

[lepemaBasibHi QyHKINT AUHAMIYHIX cUCTEM. AnreOpaiuHi Ta YaCTOTHI METOIH
JOCTIKEHHSI CTIMKOCTI Ta SKOCTI JUHAMIKK €JIEKTPOMEXaHIYHUX CHCTEM.



ExBiBajeHTHI TNEPETBOPEHHS CTPYKTypHUX cxeM. Meroau 1oOyAoBH Ta
JOCII/DKEHHST MEepexXiIHUX Ta IMIYJbCHUX XapaKTEPUCTHK EJIEKTPOMEXaHIUHUX
cucteM. CTaTH4H1 Ta aCTAaTUYH1 CUCTEMHU.

TUMoBi By3/M THUIOBI PEryJSTOPH KOOPAWHAT 3aMKHYTHX CHUCTEM KepyBaHHS
HIBUJIKICTIO €JIEKTPOIIPUBO/IA MOCTIHHOTO CTPYMY, PO3PaxXyHOK iX MapameTpiB 1 BUOIP
esieMeHTiB. CTaTUYH1 XapaKTePUCTUKU TP PI3HUX 3BOPOTHHUX 3B'SI3KAX.

By3nu cxem kepyBaHHs mojeM JBUryHa. OcOOJMBOCTI aHai3y 1 CHUHTE3y
CHCTEM TpHU KepyBaHHI MojeM ABUTyHa. DOpMyBaHHS CTaTHUHUX 1 JTUHAMIUYHUX
XapaKTEepPUCTUK NP KepyBaHHI MOJIEM JIBUTYHA.

TumnoBa cxema kepyBaHHs1 enekTponpuBogoM B cucteMi TII-JI. OcobmuBocTi
dbopmyBaHHS TMOTPIOHMX CTATUYHHUX 1 AMHAMIYHUX XapakTtepucTuk. Koperyroui Tta
dbopMyroul 3BOPOTHI 3B'A3KW. BIIMB 30HM TNEpEepBHUX CTPYMIB IEPETBOpPIOBaYA.
Oco0IMBOCTI CXE€MH 3 HEPEBEPCHBHUM THUPHUCTOPHUM TMEpeTBOpIOBaueM. AHaIi3
CTaTHUYHUX 1 TUHAMIYHUX XapAKTEPUCTHUK.

Cucrema I'-J1 3 tupuctopHuM 30ymkeHHAM. CHHTE3 KOPEryrouux 3B'A3KIB.
Po3paxyHok mapaMmerpiB 3BOpPOTHMX 3B’s3KiB. @DOpMyBaHHS ONTHUMAaJIbHUX
NEPEXIIHUX TMPOLECIB, CTATUYHMX 1 JUHAMIYHHUX XapaKTePUCTUK. THUPUCTOPHI
30yAHUKH, CXeMHU 1 po3paxyHku. Ctabumizaiis MPUCKOPEHHS abo0 MiATPUMAHHSI
CTaOlIBHOCTI CTPYMY B MEPEXITHUX MPOIEcax 3 pI3HUMH HaBAaHTAKEHHSIMHU.

CTpyKTypu MiNOPSAIKOBAHOIO PEryJIIOBaHHS KOOPJAMHAT, OCOOJIMBOCTI iX
MOCIIITOBHOT Kopekinii. 3a0e3nevueHHs] TPaHUYHO1 IMIBUAKOIIT MEePEXiIHUX MPOIIECIB.
KpuTtepii ontumizanii fuHamMiku. AMIUTITYTHO-4aCTOTHUM KpuTepiid. "MoayinpHuit" i
"CuMeTpuyHui'" ONTUMYMH.

CuHTE3 MOJTATBHOTO PETYISATOPa B OJJHOMACOBUX CUCTEMax. Y MOBA aCTaTU3MY
OJTHOMACOBHUX CUCTEM 3 MOJAJILHUM PETYJITOPOM.

15.3. ®opMyBaHHA CTATUYHHMX i JMHAMIYHMX XAPAKTEPHUCTHK CHCTEM
€JIEKTPONPUBO/IIB 3MIHHOTO CTPYMY

TUNoB1 By3/IM CXeM KepyBaHHS IIBUAKICTIO aCHHXPOHHUX €JIEKTPOIPHUBO/IIB 3
NEepPETBOPIOBAYaMHU HANPYTH, PO3PAXYHOK 1X MapaMeTpiB 1 BUOIp €JIEMEHTIB (CUCTEMA
TIIH-AL) .

KepyBaHHS acCHHXpPOHHUM €JIEKTPOIIPUBOJIOM 3 TEPIOJUYHOI0 3MIHOIO
JIOJATKOBOI'O OIOPY B KOJII pOTOpa ABUTYHA. TWUIIOBI BY3JIM CXE€M, PO3paXyHOK ix
napameTpiB 1 BUOip enemMeHTIB. CXxeMu KepyBaHHS! aCHHXPOHHUM €JIEKTPOIPUBOIOM
3 IMITyJTb,CHUM PETYITIOBAaHHIM CTPYMY JBUTYHA.

Cuctema IT4-AJ]. TumoBi By37aM cX€M 1 THUIOBI CXEMH KEPYBaHHS 3 PI3HUMHU
nepeTBoproBayaMu  4acToTd.  Oco0amMBOCTI CHHTE3Y, 3aMKHEHOI  CHCTEMH
perysitoBaHHA IUBUAKOCTI, PO3pPaxyHOK TIapameTpiB 1 BHOIp €JIEMEHTIB CXEM.
dopMmyBaHHS CTaTUYHUX 1 JIWHAMIYHUX XapakTepucTUK. CHUCTEMH YacTOTHO-
CTPYMOBOTO KEpyBaHHSI.

Cucremu BekTopHoro kepyBaHHs AJl. Ctparerist opieHTaIlli 32 BEKTOPOM TTOJIS
(FOC). Crparerisa npsimoro kepyBanast MomenTom (DTC).

TumoBi By3IM CXeM KepyBaHHS aCHMHXPOHHUMH €JIEKTPOIPUBOJAMH 3
KAaCKaJIHUM PETyJIIOBaHHSAM IIBUAKOCTI. PO3paxyHOK mapameTpiB 1 BUOIp €JIEMEHTIB
cxeM. CxeMH aBTOMaTUYHOI'O KEPYBaHHS CUHXPOHHO-BEHTUJIBHUM EJIEKTPUUYHUM 1
eJIEKTPOMEXaHIUHUM KaCKaJaMH.

YacToTHE KepyBaHHS CUHXPOHHHM €JIEKTPONpUBOAOM. CHHXPOHHUIN ABUTYH,
KU dKUBUTHCS B/l HE3AJIEKHO KEPOBAHOTO MIEPETBOPIOBAYA YACTOTH.



CUHXpOHHUI IBUT'YH, SIKUI )KUBUTBHCS BlJ| 3aJIEKHOI0 IIEPETBOPIOBAYA YACTOTH
(BEHTUJILHUN JBUTYH): O€3MIITKOBMM JABUTYH TocTiiiHOrO c1pymy (BLDC),
CHHXPOHHUI JBUTYH 3 mocTiiiHuMu MarHitamu (PMSM).  ®opmyBanHs
€JICKTPOMArHiTHOTO MOMEHTY, TpaHM4YHI XapaKTEPUCTUKH, MEPEBAHTAXyBaJbHA
3MaTHICTb. MeXaHI4HI XapaKTepPUCTUKHA BEHTHJILHOTO JBUTYHA 3 KEPyBaHHIM 3a
HaMpyTrolo 1 32 CTPyMOM. PeryitoBaHHS MIBUJKOCTI BEHTUJIBHOTO JIBUTYHA: 3MIHOIO
30yJKEHHs, 3MIHOIO HaIlpyT'M >KHMBIJICEHHS, I[IOBOPOTOM OCl JaBada IIOJOKECHHS
BITHOCHO OC1 pa3 0OMOTOK CTaTopa.

Oco0MMBOCTI KepyBaHHS BEHTHJIBHUM DPEAKTHUBHUM JIBUTYHOM: TOMOJIOTIT
CHJIOBOTO HAIiBIIPOBITHUKOBOTO KOMYTaTropa, CHOcOOM KepyBaHHA B PI3HUX
Jlana3oHax peryroBaHHs MBUIKOCTI.

be3naBaueBe KepyBaHHs IIBHJKICTIO €JIEKTPONPHUBOJIB 3MIHHOTO CTPyMY.
Crnocrepiradyi KOOpAMHAT €JIEKTPONPHUBOJIA, IXHI THUIM 1 CTPYKTYpU Ta BUMOTH [0
BIIACTUBOCTEH.

Po3gis 16. Tsarosi cucremu e1eKTPONPUBO/IIB 3 ABTOHOMHHUM KMBJICHHSAM.

3aBaaHHs 1 MPOOJIEMH TATOBUX €JIEKTPONPUBOIIB 3 aBTOHOMHUM KUBJICHHSIM.
Knacugikamiss 1 CTpyKTypH €HEPreTUYHO-TATOBUX CHUCTEM TIOpUIHUX Ta IOBHUX
€JICKTPOMOOLITIB.

bopTtoBi  mKepena  HarpoMa/pKeHHS ~Ta  30epiraHHs — €JIEKTPOEHEPTii:
CJIEKTPOXIMIUHI aKyMYJISITOpHI OaTapei, KOHJEHCATOpU YJIbTPaBUCOKOI €MHOCTI,
MaxOBUKH YJIbTPABUCOKOI IIBUIKOCTI, MaJvBHI eaeMeHTH. OHOTHUIIHI Ta T1OpuaH1
CUCTEMH OOpPTOBOTO >KHUBJIEHHSA, CTPYKTYpH iX NOOYIOBH, TOIOJOII] CHJIOBUX
HaIBIPOBIAHUKOBUX MEPETBOPIOBAYIB.

CucreMu eNeKTpONPUBOIIB ABTOHOMHUX €IEKTPUYHUX TPAHCIIOPTHHUX 3aCO01B
Ha 0a3i aCMHXPOHHUX JBUTYHIB, CAHXPOHHUX JBUTYHIB 3 MOCTINHUMU MarHiTaMu,
BEHTWJIbHUX PEaKTUBHUX JBUTYHIB, OC3IIITKOBUX JBHUTYHIB MOCTIHHOTO CTpyMY.
[TopiBHsIBHI BIACTUBOCTI CUCTEM TPAHCIIOPTHUX €JIEKTPONPUBO/IIB T IEPCIIEKTUBHI1
HAIIPSIMKHU 1X 3aCTOCYBaHH.

Po3gis 17. TexHika BUCOKUX HATIPYT

EnexTporexHiuHni marepianu — ix Xapaktepuctuku. Dizuyni mpolecu mnpu
CJCKTPUYHUX pO3pssiax B razax. EjexkTpuyHi mosisi B HEOMHOPIAHIN 1301l Ponb
130J111111 B €JEKTPOYyCTaHOBKaxX. BIJIMB XapakTEepUCTHK 130JiLli HA TEXHIKO-
€KOHOMIYHI TIOKa3HUKH €JIEKTpooOyiagHaHHs. EnexTpudHa MIIHICTh MOBITPSHUX
MPOMDKKIB 130JIAIIIMHIX KOHCTPYKIIIA. Po3psiniu B 0THOPiTHOMY Ta HEOAHOPIAHOMY
MOJIAX. XapaKTEPUCTUKH PO3PSTY B TOBITPSIHUX MPOMIKKAX 3a JIii 3MIHHOT, ITOCTIHHOT
Ta IMITYJIbCHOI Hanpyru. Po3psaau nmo uncTiid, 3a0pyIHEHIN Ta 3BOJIOKEH1 TOBEpXHI1
130JIIMHUX  KOHCTPYKLiM. OCHOBHI BHUAM Ta €JNEKTPUYHI XapaKTETUCTUKH
BHYTPIIIHBOT 13051011 €JIEKTPOyCTaHOBOK. Di3WYHI YMOBH PO3BUTKY PO3PSIIB B
pPIAKUX, TBEpAMX Ta KOMOIHOBaHUX JieieKkTpukax. (Di3MdHI OCHOBU KOHTPOJIO
BHYTPINIHBOT 130J1s111i. BukopucTanHs sBUI MirpaiiiHoi nojaspu3aiiii, KOHTPOJIb 3a
KYTOM JIEJEKTPUYHUX BTpaT, 32 IHTEHCUBHICTIO YaCTKOBHUX po3psiaiB. KoHTpoib
M1BUIIEHOIO HANPYror. MeTo/iu Ta YCTaHOBKU JJIsl OJIEp>KaHHSI BUCOKUX 3MIHHHX,
NOCTIHHUX Ta IMITYJIbCHUX HAIPYT 1 CTpyMiB. BuMiproBaHHs BUCOKHX HaIPYT.

Koopaunanisa 130msmii JiHINA eneKTponepecuiIanisa Ta MiAcTaHmii. [3omsiis
kabemiB. [3omsmist TpaHchopmaTopiB. [305dLis eneKTpUYHUX MalluH.3arajabHa



XapaKTEePUCTUKA TIepeHanpyr. 30BHIIIHI NepeHanpyrd. biuckaBka Ta ii fis.
XapakTepuCcTHKa TPO30BOi ISITBHOCTI.

bruckaBkoBigBoaM. 3a3eMiroBadi. Po3psimiHuKY Ta 00MeKyBadi epeHarpyr.

['po3o3axuct miHIM eneKTpomepecwiaHHs Ta TmiAcTaHuid. ['pozozaxuct
CICKTPUYHUX MAIITHH.

3arajgpHa XapaKTepUCTHKA BHYTPILIHIX MEPEHANPYT Ta 3aXUCT BiJ HUX.

Po3aia 18. EnexTpuuHi Mepe:ki (e1eKTpoMepe:xi).

3aranbHa XapaKTEpUCTHKA EJICKTPUYHUX MEPEX 1 CHUCTEM Ta IXHIX PEKHMIB.
PexyMu eleKTpUYHUX MEPEeX Ta CUCTEM. 3a/ladl PO3paxyHKy €JIEKTPUUYHUX MEpPex
Ta cucteM. Jxepena xuBieHHs. CrnokuBadi eleKTpuuHOi eHeprii. Knacudikarris
CJIEKTPUYHUX MEPEK.

EnemeHnTy Teopii nepecuiianis eIeKTPUYHOI €HEprii.

3acTyIHI CXEMHU €JIEMEHTIB €JIEeKTPUYHUX MEPEX 1 CUCTEM Ta IXHI NapaMeTpHu.
Jlinii enektponepecunanus. Tpanchopmarop Sk €IeKTPOMarHiTHUNA NEPETBOPIOBAY
eneprii. Knacudikaitist Tpanchopmaropis, ix cremiainbHi TUIU. Di3U4HI MPOIIECH B
Tpa"cpopMaTopi. MarHiTHi CUCTEMH 1 0OMOTKH TpaHCHOPMATOPIB, TPYIHU 3'€THAHHS
oOMoTOK. OCHOBH1 pIBHAHHA 1 3acTymHl cxeMu TpaHchopmaropa. Ilapamerpu
TpanchopMaTopiB, MeToaM iX BU3HaueHHs. [lapanensHa podoTa TpaHnchopmaTopis.
Hecumerpuuni pexkumu  pobotu Tpanchopmaropi. Ilepexigni mnporecu B
TpaHchopmaropax.

CtpymooOMexxyBajbHI Ta IIyHTOBI peakTopu. KonnmeHcatophi Oarapei.
Jlxepena xuBneHHs. HapanTaxeHHs. BTpaTu MOTYKHOCTI B €JIEMEHTAX €JIEKTPUYHO1
Mepexi. BrpaTu enekTpoeHeprii B e1eMeHTax eleKTpUYHOI Mepexi. Po3paxyHkoBe
HABaHTAXXCHHS BYy3Ja.

AHami3 yCTaJeHHX PEXHMIB PO3IMKHEHUX EJIEKTPUYHUX Mepex. BektopHa
JiarpaMa CTPyMiB Ta HaIpyr JiHIi eJleKkTporepecuiands. Po3paxyHOK pexXuMiB
paaiasibHOT €JEKTPUYHOI Mepexi. Po3paxyHOK peKMMIB MaricTpaibHOI €IEKTPUYHOT
Mepexi. Po3paxyHOK CKIIagHOPO3TaTy)KeHHX ENEeKTPHYHUX Mepex. Po3paxyHok
PEXXHUMIB JIIHIM MOCTIHHOTO CTPYyMY

AHami3 peXUMIB 3aMKHEHUX €JIEKTpUYHUX Mepex. HalOmmkenuit meton
3HAXOJKEHHSI MOTOKOPO3IMOAUTY TOTYXHOCTeH B EJICKTPUYHIA Mepexi 3
JIBOCTOPOHHIM JKMBIIEHHSIM. TOYHWUH METOJ 3HAXO/KEHHS MOTOKOPO3MOIiTY
MNOTYXHOCTEW B €JEKTPUUYHIA MEpEeki 3 JBOCTOPOHHIM >KMBJIEHHSAM. HabmmxeHuit
PO3PAXyHOK YCTAJICHUX PEKUMIB €IICKTPUIHOT MEPEKI 3 TBOCTOPOHHIM >KUBIICHHSIM,
SKIIO HAMPyTHd IMYHKTIB JKUBIEHHS pi3HI. HaOmmxeHuidt po3paxyHOK 3aMKHEHOT
CJICKTPUYHOI MEpEeXi 3 PI3HUMHU HOMIHAJIBHUMHU HaIlpyramu. AHaJi3 pPEXHUMIB
CKJIQJIHO3AMKHEHOI ~ €JIEKTPUYHOI ~ MepeXi MeTOJaMu  KOHTYPHUX  pIBHSHb
(BU3HAUAJBHUX KOOPAMHAT) Ta KOHTYPHUX MOTYKHOCTEH.

AHami3 yCTaJICHUX PEKUMIB PO3IMKHEHHX EJCKTPHUYHUX MEPEK Ta CHUCTEM
dbopmMarizoBaHUMH MeTOJaMU. MaTemMaTruHa MOJENIb aHaJi3y YCTAJICHUX PEKHMIB
EEC y metozi By3noBux Hanpyr. MaTemaTHdHa MOJIEb aHATI3Y yCTAIEHUX PEKUMIB
EEC y Meroai KOHTYpHUX CTpyMiB. MaremarnyHa MOJENb aHali3y YCTaJICHUX
pexumiB EEC y meToi 6anaHcy MOTYKHOCTEH.

OCHOBU KepyBaHHS pEXHMaMU EJIEKTPOCHEPTeTUYHUX MEPEXK Ta CHCTEM.
bananc akTMBHOI Ta pPEAaKTUBHOI MOTY>KHOCTEH. SKICTh €NeKTPUYHOi eHeprii.
PerymioBanHsT Hampyru B eNEKTPUUYHUX Mepekax. PeryiaroBaHHS 4acTOTH.



HaniiiHicTh po0OTH  €JIEKTPOCHEPreTUYHUX CHUCTEM. EKOHOMIYHICTh PEKHUMIB
CJIEKTPOCHEPTETHYHUX CUCTEM.

[IpoekTyBaHHS PO3BUTKY EIICKTPUYHUX MEPEK Ta CHUCTEM. 3ajadi Ta 3MICT
npoekTiB. [IporHo3yBaHHS HaBaHTAKEHHSA. |EXHIKO-€KOHOMIUHE TMOPIBHSIHHS
BapiaHTIB PO3BUTKY €IEKTPUYHOI MEPEXKi 3a KPUTEPIEM aOCOIIOTHOI €PEeKTUBHOCTI.
YMOBHU OpIBHSHHS BapiaHTiB. BU3HAaUeHHS KaIliTaJOBKIIAICHb 1 IIIOPIYHUX BUJIATKIB.
Bubip cxemu 1 mapaMeTpiB eNeKTpUYHOI Mepexi. Bubip HOMIHAJIBHOI Hampyru
eJIeKTpUUHO1 Mepexi. Bubip nepepizy npoBoiB NoBITpsSHUX JiHINA. Bubip nepepizy
IPOBOJIIB JIIHIA 3a JOMYCTUMHMH BTpaTaMHu Hampyru. Bubip tpancdopmatopis i
aBTOTpaHchopmaropiB miacTaHIid. [[pUHITMIOB] €1EKTPUYHI CXEMHU PO3MOIIITEHUX
nijacTaniii Hanpyrow 10(6)-750 ka.

Po3ais 19. Eaexkrpuuni cranuii (eJIeKTpUYHA YaCTHHA)

Texnonoriuni cxemu enektpoctanii  (EC) pizHoro Ttuny. [I'padiku
HaBaHTaxeHb EC Ta iX peryntoBaHHA. BB 3pocTaHHS OJMHUYHOI MOTY>KHOCTI
TeHepaTopiB, CUJIOBUX TpaHC(HOpPMATOPIB Ta €NEKTPUUYHHUX JBUTYHIB Ha MOOYIOBY
cxeM EC, Ha BUMOTHY 10 KOMYTAIII{HOI anapaTtypu Ta CTPYMOIIPOBITHUX €JIEMEHTIB.
Oco0amuBOCTI roJIOBHUX cxeM 1 cxeM BiacHux notped EC pizHoro tumy.

Metonu Ta 3acobu oOMexeHHs CTpyMmiB KopoTkoro 3amukaHHs (K3).
Excrnmyaraiiifii XapakTepuCTUKU Ta KOHCTPYKTUBHI OCOOJIMBOCTI CTPYMOITPOBITHUX
€JIEMEHTIB, KOHTAKTHUX CHOJYyYeHb, METOJIMKA X BUOODY.

Pexumu poGOTH CUHXPOHHUX IF'€HEpPaTOPIB IBUTYHIB, KOMIIEHCATOpIB Ta  iX
cucteM 30y/keHHS. Metoauka ix aHamizy. Pexxumu poOOTHM €JIeKTpOJBUTYHIB
BinacHuX 1oTped EC B HOpManbHMX Ta aHOPMAIbHHUX peXHUMax. Pexumu poOOTH
CHJIOBUX TpaHC(HOPMATOPIB HA EIEKTPOCTAHITISAX Ta MIJCTAHITIAX.

Cucremu ynpaBiHHS, KOHTPOJIO Ta curHaiizamii Ha EC 1 mijgcraHmisax.

3a3eMIIsit04l IPUCTPOT eJIEKTPOYCTaHOBOK.

OCHOBM TpOEKTYBaHHS  eJleKTpocTaHlid. KOHCTpyKiis  pO3NOALTBHUX
MPUCTPOIB, KOMIIOHOBKA €JIEKTPUYHUX CTAHIINA Ta mifcTaHiii. OmiHka HagIHHOCTI
CXEM EJICKTPUYHUX 3'€/THaHb €JICKTPOYCTaHOBKHU.

Po3ain 20. EnexTpoMaruiTHi nepexiaHi npouecu

[IpyurHMA Ta HACHIIKM €IEKTPOMArHiTHUX NepexigHux mnpoueciB. CkiagaHHs
PO3paxyHKOBUX CXEM 3aMIIlIeHHS Ta BU3HAYCHHs 1X MapaMeTpiB A OCHOBHHX
€JIEMEHTIB €JICKTPUYHUX CTAHIlIH, MJCTAHIIIH, JIIHIA EJIEKTPONEPECHSIaHHS B PI3HUX
cucTeMax OJWHUIIb.

EnextpomardiTHuii mepexigauii mporiec Tpudaznoro K3 B aKTUBHO-
PEaKTUBHOMY KOJIi eNeKTpu4Hoi mepexi. Tpudazne K3 y miHIHHUX Kojax 3
30CepeKEHUMHU TapamMeTpaMyd. BumyineHi Ta BUIbHI CKJIJOBl IapameTpiB
NEPEeXIHOTO Tpoliecy. YAapHUM CTpyM Ta HaWOLIblle MAif0ue 3HAYEHHS CTPyMY
tpudazHoro K3. HabmmxeHudl po3paxyHOK NEPEXiHOTO MPOLECY y CKIAJIHUX
CJIEKTPUYHUX MEpeKax.

EnexTpoMartiTHi mepexiiHi MNpOLECH 3 BpPaXyBAaHHSM BIUIMBY CHHXPOHHHUX
reHepaTopiB eJNeKTpocTaHLid. CUCTEMH KOOpPAMHAT, SIKI BUKOPUCTOBYIOTHCS IPHU
aHami3l TEepeXiAHUX TMpoueciB. PIBHAHHS CHHXPOHHOI MamMHU Yy (ha30BUX
KoopanHatax. KopoTke 3aMuKaHHS CHHXPOHHOT MalIHu 6€3 1eMIpepHUX 0OBUTOK.
BB 1 naOmmkene BpaxyBaHHs aemidepHux oOBuTok. Ilepeximnuii mporec



TpudaszHoro K3 06epToBuxX e1eKTpUUHUX MaIUH. [104aTKOBUII MOMEHT MEPEX1HOIO
npouecy. Po3paxyHok mo4aTkoBOro 3HaueHHs ckianoBux ctpymy K3. Po3paxyHok
CTpyMy HeCHHXpOHHOro BMuKaHHsA CI' Ta cTpyMy aCMHXpPOHHOTO MYCKY JIBUTYHA.
3mina B vaci EPC, ctpyMy 1 Hanpyru reHeparopa. YcTajJeHuid pexum TpugazHoro
KOPOTKOTO 3aMUKaHHs. BIIuMB Ta BpaxyBaHHS aBTOMAaTHUYHOTO PEryIIOBaHHS
30yKEHHS 00€PTOBUX E€JIEKTPUYHHUX MAIlIUH.

HecumeTpuuHi KOpOTKI 3aMHUKaHHS. 3acTOCYBaHHS METONY CHUMETPUYHHMX
CKJIaJIOBHX JI0 pOo3paxyHKy HecumeTpudHux K3 B enextpuunux mepexax. CkiiagaHHs
CXEM 3aMIIICHHS €JIEMEHTIB eJIEKTPUUHUX MEPEK AJs Pi3HUX IMOCIIJOBHOCTEH Ta
BU3HAYCHHSI TTApaMEeTPiB iX eJeMeHTIB. ENeKTpoMarniTHui nepexigHui mporec mif
4ac HECUMETPUYHHUX KOPOTKMX 3aMHKaHb B EJIEKTPOMEPEXKax 13 3a3€MIICHUMHU
HeiTpansamu Tpancopmaropi. [lepexiiHuil nponec mija yac 3aMUKaHb Ha 3€MIIIO B
Mepexax 3 130JbOBAHOI0 Ta PE30HAHCHO-3a3eMJICHOIO HeuTpammo. [IpaBuio
€KBIBAJIGHTHOCTI MPsIMOI MOCTIAOBHOCTI. KOMIUIEKCHI PO3paxyHKOBI CXeMU ISl
pi3Hux BUIIB HecumeTpuuHUX K3. Po3noain Ta Tpanchopmariisi CKiiagqoBUX CTPyMiB
ta Harpyr. [loOynoBa emop Hampyr nociigoBHOcTed. [TopiBHSHHS Pi3HUX BUJIIB
KOPOTKHUX 3aMUKAaHb.

[TpakTHyHi METOIM PO3PAaXyHKY CHMETPUYHHX Ta HECUMETPUYHUX KOPOTKHX
3aMHUKaHb.

OnHOpa30Ba MO370BKHS HECUMETPIisl. PO3paxyHOK CTpyMiB KOPOTKUX 3aMUKaHb
3 BpaXyBaHHIM OCOOJIMBUX YMOB.

Po3nin 21. ABapiiini peskxuMu Ta CTIKICTD e1eKTPOeHePreTHYHUX CHCTEM

Knacugikamis aBapiiiHMX peXuMiB 1 mponeciB. Meroa CUMETpUYHUX
CKJIQJIOBUX JUIS aHAITI3y HECUMETPUYHHX aBapiMHUX PEKUMIB Ta PO3PAXYHKOBI CXEMHU
3aMiIIeHHS €JIEMEHTIB.

MeTtou po3paxyHKy aBapiHHX PEKMMIB 1 IEPEXITHUX MPOIIECIB Y CKIATHUX
EEC, y Tomy uncnmi ¥ y ¢a3HMX KOOpAMHATAX. 3arajbHi PIBHAHHS MEPEXITHUX
esniekTpoMexaniuHux npouecis B EEC.

OcHoBH1 moHATTS Teopii criikocti EEC. Moaeni Ta po3paxyHKOBI CXeMH
3amimenHs exeMenTiB EEC mis ananizy criiikocTti. CTpyKTypHI CX€MHU Ta PiBHSHHS
cucteM perymoBanHsa. Crarnuyna cridikicte EEC. Jlunamiuna criiikicte EEC.
Metoau po3paxyHKy Ta 3acobu 3a0e3nedeHHs cTiiikocti ckinaaaux EEC.

[Ipobmema CTIMKOCTI eleKTpoeHepreTHUHUX cucteM. OCHOBHI TOHATTS 1
Br3HayeHHs. CTaTHYHA CTIMKICTh E€JIEKTPOCHEPreTUYHOI cucTteMu. MeTon Manmx
KonuBaHb. Kpwurtepii craTudHOi CTiikocTi. BrumB perymioBaHHS TeHEpaTopiB
€JICKTPOCTAHIIINl Ha CTATUYHI CTIMKICTh €IEKTPOCHEPTeTUYHOI cucTeMu. [[lunamiuHa
CTIMKICTh €JIEKTPOCHEPTreTUYHOI CUCTEMU. PO3paxyHKOBI YMOBU ISl JOCIIKEHHS
JUHAMIYHOI CTifikocTi. [IpaBuio mio 1j1s aHami3y JuHaMivHOi CTikocTi. CTIHKICTh
BY3JIiB HABAaHTAXEHHS  EJICKTPOCHEPTeTUYHHX CHUCTeM. JlaBuHAa  Hampyru.
ACHHXPOHHI PEeKUMU B €JIEKTPUYHUX CHCTEMaxX. 3aCO0M MOKPAIICHHs] CTATHYHO1 Ta
JUHAMIYHOI CTIHKOCTI €eKTPOSHEPTETUYHNX CUCTEM.

Po3xain 22. ABTOomMaTuU4He KepyBaHHS Ta peneiiHui 3aXHUCT
eJIeKTPOeHEePreTHYHUX CUCTEM

3amaui KepyBaHHS EIEKTPOCHEPTETHYHOI0 CHCTEMOI0 Ta ii eJleMEHTaMHu.
OCHOBHI TOJIOKEHHSI Teopii 1H(popMaIlli Ta NPUHIUIN MOOYIOBH 1H(POPMALIHO-



KEPYIOUHMX CUCTEM, Y TOMY YHCJIIl B €1EKTPOECHEPTE€THIII.

[To6ynoBa, cTpykTypa Ta iH(opMalliifHe 3a0€3MeUeHHs] CUCTEM KepyBaHHS B
enektpoenepreTuii. CurHanu 1 3aBagu. Metoau anamizy curHamiB. I[lepemaua i
3aXHCT JaHUX.

Tenemexaniuyni cucreMu mepedadl iHGopMalii B E€JIEKTPOCHEPTreTUUHIN
cucteMi. [IpuHIIUIN MOOYAOBH IMPUCTPOIB TEJICBUMIPIOBAHHS, TEJICCUTHAMI3AIlIl Ta
TenekepyBaHHs. OOpoOsieHHST Ta BioOpakeHHs TeneiHdopmarlii. ABTOMaTHKa
€JIEKTPOCHEPTEeTHYHUX CUCTEM, IPU3HAUYCHHS, BUMOTH, (PYHKIII{, IPUHIIUIINA POOOTH,
3acobm peamizarii. [IpucTpoi aBTOMAaTHKH: aBTOMAaTHYHE BMHUKAHHS PE3EPBHOTO
KUBJICHHS, AaBTOMaTHYHE TIOBTOPHE BMHUKAHHS, AaBTOMaTHYHE YaCTOTHE
PO3BaHTAXEHHS, ABTOMAaTUYHE BMHUKAHHS CUHXPOHHMX MAIlMH Ha MapajelibHy
pobory.

ABTOMAaTUYHE pETYJIIOBAaHHA HANpyrd Ta PEaKTUBHOI TMOTY)KHOCTI B
€JIEKTPOEHEPreTUYHIM  cucTemi.  ABTOMAaTHMYHE  PETYIIOBaHHA 30y UKEHHS
CHHXPOHHHUX MaIlliH. ABTOMaTHYHE PETYIIOBAHHS YaCTOTH T aKTUBHOI MOTYKHOCTI.
[Tpu3HnayeHHs Ta 0COOMMBOCTI (DYHKIIIOHYBAHHS IPOTHABAPIHOT aBTOMATUKU. Buan
MPOTUABAPIAHOT ABTOMATHKH.

PeneitHuil 3axucT 00’€KTIB €JIEKTPOCHEPreTUYHUX CHUCTEM, MPU3HAYEHHS,
BUMOTH, (DYHKIIII, Ta MPUHIMIM Aii, 3aco0u peanmi3aiii. PeneiiHnii 3axuct 00’ €KTIB
€JICKTPOCHEPIreTUYHUX  CUCTEM: JIHIM  eJeKTpolepecusiaHHs, TeHepaTopiB,
TpaHcpopMaTopiB, ITHH, OaTapeil CTAaTUYHUX KOHCHCATOPIB, IBUTYHIB.

Po3zaia 23. BizHoBaoBaibHi 1:Kepesia eHepril

Knacudikariiss  BiIHOBIIOBaTbHUX JUKepesl eHeprii. Enementu cucrem
BITHOBJIIOBAIbHOT ~ eHepreTuku.  [IpoekTyBaHHS  Mepex 3 JKepelaMu
BIJTHOBJIIOBAJILHOI E€HEPreTUKUA. ABTOMAaTHKAa Ta pEIEHHUN  3aXHUCT MEpex 3
BIJTHOBJIIOBAJIbHUMU JpKepenamu eHeprii. CroiibHa poOOTa €HEepProcUCTeMHU Ta
BIJTHOBJIIOBAJILHUX JKepen eHeprii. OcoOJMBOCTI €NEKTPUYHUX MEpEexX IS
CJIIEKTPOTPAHCIIOPTY. PeKUMHU €IeKTpOonocTavyalbHIX CHCTEM 3 BiJHOBITIOBATBHIUMH
JoKepeaMu eHeprii. EKoJIoriuHi acrekTy BiTHOBIIIOBAIBLHOT CHEPTETHKH.



DopMH KOHTPOJIIO TA KpUTepil OLiHIOBAHHSA

OpranizyBaHHs Ta TPOBEIEHHS BCTYNHHX BHUMIPOOYBaHb 10 acCHipaHTypHU
3MIMCHIOEThCS BIAMOBIIHO 10 [lpaBun mpuiiomy g0 acmipanTypu HarioHaiasHOTO
yHiBepcUuTeTy «JIbBIBChKa MOMITEXHIKa» Y BIATIOBIAHOMY POIIi.

Berynawmii icnut 31 cnemianbHoCTi 141- EnekTpoTexHika, eJeKTpoeHepreTuKa
Ta eIEKTPOMEXaHIKa MPOBOJAUTHCS Y TUCHMOBIi (hOpMI 3T1THO 3 OKPEMHUM Tpadikom,
KU  3aTBEpIKYeThCs PekTopoM VYHIBEpCHUTETYy Ta OIPHIIOJHIOETHCS HA
1H(dOpMaIIfHOMY CTEH/I1 BIIJILTY TOKTOPAHTYPH Ta acipaHTypH i odiliiiHOMY BeO-
cailTi YHIBEepCUTETY HE Mi3HiIIe, HIX 3a 3 JTHI IO TOYaTKy r[pmlomy I[OKyMeHTlB

Ex3amenaniitni  Oimetn BCTymHOTO icmuTy 31 cmeniaigbHocTi  141-
EnexTporexHika, €JIEeKTPOCHEPTeTHKA Ta EIEKTPOMEXaHiKa (OPMYIOThCS B 00Cs31
MpOrpaMy PiBHS BHINOI OCBITH Marictpa 3i cmemianbHocTi 141- EmekTtpoTexHika,
CJIEKTPOCHEPTeTHKA Ta CJIEKTPOMEXaHlKa Ta 3aTBEPKYIOTHCS — PIIICHHAM
[TpuitmansHOi KoMmicii HarionanbHOTo yHIBepcUTeTY «JIBbBIBChKA MOMITEXHIKA.

Pe3ynpTaTi BCTYIHOTO ICOUTY 31 CIIEHIAIBHOCTI OLIHIOIOTHCS 3a 100-0anbHOI0
IIKAJIOIO.

Ex3amenariiinuii OuIeT BCTYIHOTO ICOMUTY A0 aCHIpaHTYpH 31 CHEUIabHOCTI
141- EnexTpoTexHika, eHeKTpoeHepreTHKa Ta eJIEKTPOMEXaHiKa MICTUTh:

" TUCEMOBY KOMIIOHEHTY 3 I st iuTalb (1-2 muTaHHA BHOIPKOBO 3 pO3ALII
nporpamMu, KOXHE 13 TI'ATH TUTaHb €K3aMEHAlIMHOTO OifeTa OI[IHIOETHCS
MakcuManbHO B 20 OamiB, MakCMMalbHAa CyMapHa KUIBKICTH OajiB MHUCHMOBOI
koMrtoHeHTH — 100 GasiB);

KpuTtepii oliHIOBaHHSI KOXKHOTO MUTAHHS MHUCHMOBOI KOMIIOHEHTU BCTYITHOTO
icnuty 31 cnemianbHocTi  141-  EnextporexHika, e€lEKTpOEHEpreThka Ta
eJIEKTPOMEXaHIKa € TAaKUMHU:

Orminka «BigmiHHO» (18-20 OamiB ais NUTaHb MHUCHMOBOI KOMITOHEHTH):
BCTYIHUK B acIipaHTypy O€30TaHHO 3aCBOIB TEOPETUYHUN MaTepiall M0/I0 3MICTy
MATAHHS; CAMOCTIHHO, TPaMOTHO 1 TTOCJIIZIOBHO 3 BUUEPITHOIO ITOBHOTOI IMHMCHMOBO
BIJINIOBIB HA MUTAHHS; JEMOHCTPYE IIMOOKI Ta BCEOIYHI 3HAHHS, JIOTTYHO Oynye
BI/IMOBI/b; BHUCIIOBIIIOE CBOE CTAaBJICHHS JO TUX UM IHIIUX MOpoOJeM; BMie
BCTAHOBJIIOBATH MMPUYMHHO-HACIIAKOBI 3B'SI3KH, JIOTIYHO Ta OOTPYHTOBAHO OyAyBaTH
BHCHOBKH.

Orminka «m106pe» (14-17 6aniB nst NUTaHb MHUCHbMOBOI KOMITOHEHTH ): BCTYITHUK
B acCIipaHTypy MI00pe 3acBOIB TEOPETUYHHUI MaTepial MO0 3MICTy IMHTAHHS,
apryMEHTOBAHO BHUKJIAIa€ HOTO; PO3KPUBAE OCHOBHUI 3MICT MUTAHHS, A€ HETIOBHI
BU3HAUCHHS TOHSTH, IOMYCKA€ He3HAUHI MOPYIICHHS B TIOCIiOBHOCTI BUKIIAICHHS
Marepialy Ta HETOYHOCTI NpH BUKOPUCTAHHI HAyKOBHX TEPMIHIB; HEYITKO
(dbopMyITI0€ BUCHOBKH Y MUCHMOBIH (POpPMI, BUCIIOBITIOE CBOI MIPKYBaHHSI IIOJI0 THUX
Yy IHIIUX [poOJeM, aje MPHUIYCKAEThCS MEBHUX IMOXUOOK Y JIOTIIl BHUKIALy
TEOPETUYHOTO 3MICTY.

Ominka «3anoBuibHO» (10-13 OamiB i1 MUTaHb MUCHMOBOI KOMIIOHEHTH):
BCTYITHHK B aCMipaHTypy B OCHOBHOMY 3aCBOIB TEOPETUYHHIA MaTepiai 00 3MiCTy
NUTaHHs; (parMeHTapHO PO3KPHUBAE 3MICT MHUTAHHSA 1 Ma€ JMIIE 3arajibHe HOoro
PO3YMIHHS; TpPHU BIATBOPEHHI OCHOBHOTO 3MICTy NHUTAaHHS JOMYCKAa€ CYTTEBI
MOMWJIKHY, HABOJAUTH IPOCTI MPUKIIAJIU, HEKOPEKTHO 3aCTOCOBYE MOHSTTS Ta TEPMIHHU.

Ominka «He3anoBiutbHO» (0-9 OanmiB i1 MUTaHb MUCHMOBOI KOMITOHEHTH):



BCTYITHUK HE 3aCBOIB 3MICT TNUTaHHs, HE 3HAE OCHOBHUX WOTO TMOHSTH; Ja€
HENPaBWIBHY BiJMOBIh HA 3aITUTAHH.

BukonaHHs 3aBaHb BCTYIHOTO 1CTIMTY 31 crienianbHocTi 141- EnektpoTexHika,
eJIEKTPOCHEPTeTHKA Ta €JIeKTpOMeXaHika mepeadadae HEOOXI1IHICTh HEYXHIBHOTO
JOTPUMAaHHA HOPM Ta TMpaBWJI akKaJeMiuyHOi JO0O0pOYECHOCTI BIAMOBITHO O
[TonokeHHsT PO akaJeMiyHy Jao0pouyecHIiCTh y HalioHaasHOMY YHIBEPCHUTETI
«JIpBiBCHKA MOJIITEXHIKa». 32 MOPYUICHHS 3a3HAYEHUX HOPM Ta MPaBUJI BCTYITHUKH B
aCHipaHTypy TMPUTATAIOTBCS JI0 BIAMOBIJATHHOCTI 3TIHO BUMOT YHUHHOTO
3aKOHOJIaBCTBA.
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