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Berynne ciioBo

[Iporpama ckiazieHa 3 ypaxyBaHHSM TIpOTpaMd piBHSA BHIIOI OCBITH Marictpa 3i
cnerianbHOCTi 141 «EnexTpoenepreTrka, eIeKTPOTEXHIKA Ta eJeKTpoMexaHikay. Bona mictuts 20
po3nuniB. B po3mimax 1 - 5 mpeacraBieHi NMUTaHHS 3 €JIEKTPOTEXHIKKM. B poszmimax 6 - 16
MIPE/CTABIICHI TMHUTAHHA 3 eleKkTpoMexaHiku. B posmimax 17 - 20 mpeacrtaBieHi NUTaHHS 3
eJleKTpoeHepreTuku. Po3poOneHi mutaHHs 0a3yloThCS Ha TPOrpaMi BHINOi OCBITH MaricTpa 3i
crienianbHOCTI 141 «EnekrpoeHepreTrka, eJIEKTPOTEXHIKA Ta €JIEKTPOMEXaHiKa» 1 CIpsSMOBaHI Ha
BUSIBJIICHHSI 3HaHb 1 yMiHb 3100yBauiB BHIIOi OCBITH TPETHOTO (OCBITHHO-HAyKOBOTO) PIiBHS 3i
cnemianbHOCT 141 «EnekrpoeHepreTrka, eIeKTpOTEXHIKA Ta eJIeKTPOMEXaHIKay

1. OcHOBHI NOHSATTS €JIEKTPOMATHITHOIO MOJISl i eJIEKTPUYHHUX KiJI.

3aranbpHa XapaKTEepUCTHKA 3a7a4 Teopii eIeKTPOMArHiTHOTO MO i Teopii eNeKTPUYHUX KiJ 1
MarHiTHUX Ki1. OCHOBHI piBHSIHHS €JIEKTPOMArHiTHOTO NOJS B iHTerpanbHiil popmi. Enepris, cunn i
MEXaHIYHI TMPOSBU EJICKTPUYHOrO W Mar”iTHOro mojiB. OCHOBHI THapamMeTpH CJICKTPHYHUX 1
MarHiTHUX TOJIB B iHTerpanbpHiil ¢opmi. [locTaHoBka 3amau aBTOMAaTH30BAHOTO MPOCKTYBAHHS
€JIEKTPOTEXHIYHUX MPUCTPOIB.

2. Teopist JiHIHHUX eTeKTPUYHHX KiJI.

EnexTpudHi Ta €JIEKTPOHHI KoJia B CHCTeMax Iepeaadi i nepeTBopeHHs eHeprii 1 indopmartii.
Knacugikamist kin ta iX eneMeHTIB. JIBOMONIOCHHKHU 1 0araToMmONIOCHHKHU. KEpOBaHI JKepena.
[HaykTHBHO 3B’s3aHi enemMeHTH. [padu 1 TOMONOTrIYHI MaTpHUIll €IEKTPUYHUX CXEM, TOTOJIOTIYHI
piBusHHA. 3akoH OMa aisi y3arajibHEHOI BITKM, MaTpU4YHI KOMIIOHEHTHI piBHSHHA. By3i0Bi i
pO3MIUPEH] By3JIOBI PIBHSHHS, KOHTYPHI piBHSHHSA. YHCEIbHI METOIM PO3B’A3KY KIJI IPH YCTAJIECHUX
pexumax. Touni Ta irepamiiini meromu. Meron [ayca, poskiang MaTpuilb Ha TPHUKYTHI
CIIIBMHOKHUKH, YUCEIbHI METOIU OOCPHEHHSI MaTpHUIlb. YMOBH 301KHOCTI iTEpamiiHUX METOIIB.
Po3paxyHok BXifHUX 1 mepenaTHux (QyHKIiH y cuMBomiuHii (popmi. Tomonoriyai MeToau aHaizy.
CurHanbHi rpadu Ta X 3aCTOCYBAaHHS JI0 aHATI3Y CJICKTPUYHUX KiJI.

Bararodasni kona. Po3paxyHOK CHUMETPHYHUX 1 HECHUMETPUYHHUX TpudasHux kin. Meronq
CUMETPUYHUX CKIIQJOBUX.

BararononmocHuky, Marpuii — OaratonoirocHUKiB.  OCHOBHI  DPIBHSHHS  PeryisipHUX
YOTUPHUIIOIFOCHUKIB. XapaKTePUCTUIHI OTOpH 1 Koe(imieHT mepeaadi. 3aCTyIHI CXeMH B3a€EMHUX 1
HEB3aEMHHUX  YOTHUPUIIONIOCHUKIB. 3’€HAHHS YOTHUPHIIONIOCHUKIB. YOTHPHUIIONIOCHUKU 13
3BOPOTHUMH  3B’si3kamu.  OcoOnuBocTi  (opMyBaHHS pIBHAHb KT 13 0araTomoiItOCHUMH
KOMIOHeHTaMu. ['iOpuiHi piBHAHHSA. ['ipaTopu 1 KOHBEPTOPH OTIODY.

EnexTpuuni kojma 3 HETapMOHIYHUMH HampyramMu 1 crpymamu. [apMOHIYHWE aHaIi3
nepioguuHux (yHkiii. [litoue 3HaueHHS 1 NOTykHicTh. CurHamm 1 iX cmnekrpu. CnekTpanbHa
ryctuHa. [lepeTBOopeHHs CUTHANIB JiHIHHUMH cuctemMamu. EnemenTu Teopii ¢inbTpiB. PeakTuBHi
¢inbTpu. besinaykuiitai Gpinerpu. YacTOTHI XapaKTEPUCTUKH 1 METOIU 1X PO3PAXYHKY.

[lepeximHi mporecu B JIHIWHUX KojaxX. AHall3 AWHAMIYHUX MPOIECIB B 4acoBid 00macTi.
Knacuunmii meron. OcoOnuBOCTI po3paxyHKy MPH HAIBHOCTI €MHICHUX KOHTYPIB Ta IHAYKTUBHHX
nepepiziB. CkiagaHHs Ta YUCEIbHI METOIW PO3B’S3KY PIBHAHB CTaHy. JIMCKpETHI CXeMHI Moei
KOMIIOHEHTIB KoJla 1 iX 3acCTOCyBaHHS [UIS YHCEIIHOTO pO3B’SA3KY pIBHSHb CTaHy. AHai3
JUHAMIYHUX TIPOIECIB B YACTOTHIM oOyacTi. 3acTocyBaHHs TepeTBopeHb Jlammaca 1 dyp’e mnsa
PO3paxyrHKy MepeximHuX mnpoieciB. HabmmkeHi 1 YiCIoBi METOIM CIIEKTPAILHOTO aHami3y. 3B’ sI30K
MEPEXiTHUX 1 YACTOTHUX XaPAKTEPHUCTHK.



Enementu cunTesy miHIHHUX Ki1. BaactuBocTi ¢yHKLIN 1 MeTOaM peatizallii ABONOIIOCHUKIB
1 YOTHPHUIIOIIOCHUKIB MACUBHUX E€ICKTPUYHHUX Kij. CHHTE3 0€31HIYKTUBHUX YOTHPUITOIIOCHHUKIB 3
AKTUBHUMU 1 HEB3aEMHUMU €IIEMEHTAMHU.

Kona 3 po3nominenumu mapamerpamu. OCHOBHI PiBHSHHS JOBIHIX JIIHIM 1 X pO3B’A30K IS
yCTaJICHUX CUHYCOIIHUX KOJHMBaHb. [lepexiaHi MporecH B Kojax 3 po3NOAIICHUMH apaMeTpaMH.

3. Teopist HeJIHIHHUX eJJeKTPUYHHUX KiJI.

VYcranieHi mporecu B HENIHIMHMX Koiax. Meroau po3paxyHKYy HEMHIMHHMX €JEKTPUYHMX 1
MarHiTHUX Kl IpU NOCTIHHUX cTpyMax 1 Hanpyrax. OcoOIMBOCTI HENMiHIHHUX KiJ1 3MIHHOTO CTPYMY
i Meronu iX po3paxyHKy. AHajli3 yCTaJleHUX NpPOLECIB B HENIHIMHUX KOJIaX 3MIHHOTO CTPYMY.
@dopMyBaHHS Ta YHCEIbHI METOAU PO3B 53Ky anreOpaiyHUX piBHSHb HENIHIMHUX PE3MCTUBHHUX
eJIEKTPUYHUX KUJI. MeTo/ Masioro napamerpy.

[Tepexigai mporeck B HeNMiHIKHUX Komax. OCHOBHI METOAM aHami3y. ACUMIITOTUYHI METOIH.
Merton 30ypennsi. MeToa rapMOHIYHOTO OaJlaHCy 1 YacTOTHI BIACTUBOCTI HENMIHIMHUX Ki71. DazoBa
IomuHa. MeTtos 3MiHHHMX cTaHy. YncenbHI METOJM PO3B’A3KY HENliHIHHUX piBHSAHB cTaHy. MeToau
HESBHOTO 1HTETpyBaHHA. [IMCKpeTHI MoJeli HeNlIHIMHUX PEaKTUBHUX €JIEMEHTIB 1 X 3aCTOCYBaHHS
JUISL PO3paxXyHKy JUHAMIYHHUX MPOLECIB.

ABTOKONIMBaHHA. Maiike TapMOHINMHI KonuBaHHA. PenakcaumiiiHi konuBaHHsS. CTIHKICTb.
Eneprernuni crmiBBiAHOIIEHHS. MallMHHUM METOI PO3paxyHKy MEPIOJWYHUX 1 aBTOKOJIMBAJIBHUX
PEXUMIB.

4. Teopisi eJIeKTPOMATHITHOTO MOJIsI.

OCHOBHI BEKTOPHM Ta OCHOBHI PpIBHSHHS e€JeKTpoMarHiTHoro mnois. Cucrema piBHSHB
MakcBemna. Enexkrponunamiuni noteHumianu. [panumuni ymoBu. Teopema VYmosa-IloiHTiHra.
Teopema I'ayca.

Cratnuni nosns. OCHOBHI PIBHSHHS €JIEKTPUYHOIO 1 MarHiTHOTO ctaruyHoro noss. Kpaiiosi
3aga4yl 1 METoa iX po3B’A3Ky. MeToa KOH()OPMHHUX NEpEeTBOPEHb 1 METOJ PO3MAITICHHS 3MIHHHX.
UucenbHi MeTOAM pO3B’S3Ky KpaloBux 3amad. Meton citok. MeTon KiHIEBUX eleMeHTiB. MeTon
IHTEerpaJbHUX PIBHSAHBb TeOpii MOTEHIialy 1 HOro uyucenbHa peamizamlis. €MHICTb, €MHICHI 1
MOTEHIIIIHI KOe(IIEHTH.

CrarionapHi enekTpuyHi 1 MarHiTHi nosns. OcHoOBHI piBHsAHHA nons. dudepenuiiina ¢popma
3akoHiB Oma, [Ixxoyns-Jlenna, Kipxroga. IloaiOHicTh cTaTUYHUX 1 CTAl[lOHapHUX OJIiB. BekropHuit
MarHiTHU# noteHuian. Ilotokozuennennsa. BiacHa i B3aeMHa iHIYKTUBHICTb. 3aCTOCYBaHHS METOLY
IHTErpajibHUX PIBHSIHb.

3MiHHE €JIEKTPOMAarHiTHe IojJ€ B MPOBIJHOMY CepeloBUIN. XBHJIlI B MPOBITHUX
cepenoBuax. [loBepxueBuii epext. [[poHUKHEHHST MarHITHOTO TOJIS B MacuB (hepoMarHeTuka s
OPSMOKYTHOI XapaKTepUCTUKM HaMarHiueHHs. MoJenoBaHHs 3MIHHHUX TIOJIiB B TPOBITHHUX
CepeIOBUIIAX.

EnexTpomarHiTHi XBWJII 1 BHUIPOMIHIOBaHHS. XBHJIbOBE PIBHSAHHA 1 MOT0 pO3B’SI30K.
lapMmoHIliHI XBWII B 1l€aJbHOMY Ji€NIEKTpUKY. BiIOUTTS eneKTpOMarHiTHUX XBWJIb. XBHWII B
IpOCTOPi, OOMEXKEHOMY MPOBITHUMHU TPAHUIIMH. XBHIEBOIM 1 pe3oHaTopH. Tumu xBuib. Da3osa i
rpynoBa wBUAKICTh. PiBHsHHS J’AnamOepa. BumnpomiHioBaHHS KBAaHTOBUX T'€HEpPaTOPIB.
EnexrpoMarHiTHi mosisi B peaibHUX JieJeKTpHUKaX, GepoMarHeTUKax i aHi30TPOMHUX CepPeIOBUIIIAX.
KommuiekcHi mapameTpu cepenoBuiiia.

YucenbHI METOAM PO3paxXyHKY HECTAlllOHAPHHUX MOJiB. ENEeKTpoMarHiTHI Mojsl B PyXOMHUX
cepenoBuiax. OCHOBHI PIBHSHHS MAarHITHOI MAPOJUHAMIKH.

5. MaremaTu4Hi MeTOIH PO3B’si3aHHs PiBHAHb B 32/1a4aX eJIeKTPOTEXHIKHU.

Po3p’si3aHHs  anreOpaiyHux 1 TpPaHCICHACHTHUX PIiBHSIHb OJHI€ET 3MIHHOI B 3aJadax
CJIICKTPOTEXHIKM (METOJI MOJIOBUHHOTO JIIJICHHS, METOJ MPOCTOI iTeparlii, METO JOTUIHHUX, METO
Eititkena-Credencona, iTepamiiHuii METOA TMOCTIAOBHUX HaONkeHb). Bu3HAYeHHS KOpEHIB
anreOpaivHUX PIBHSHL HA OCHOBHI OOYMCIICHHS BIIACHUX 3HAa4eHb Marpwuili. HabmmwkeHi Gopmymu
JUTSI BU3HAYCHHS KOPEHIB IEAKHX alreOpaidHuX piBHSIHb.
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Po3B’si3aHHA cUCTeM JIHIMHUX pIBHSAHb y 3a/Jadax eJIeKTPOTEXHIKW (iTepalliiiHi MeToau
pPO3B’sI3aHHS CHCTEM JIIHIMHUX PIBHSIHB, METOJ MPOCTOI iTepallii, MeToA iTeparii 3ehaens, MeTo
HaNmBUAMIOrO cmycKy). Po3B’s3aHHS cucTeM JIHIHHUX PIBHSAHb METOIAMH MiHiMi3amii (MeTox
MiHIMI3alii CyMH KBaJpaTiB HEB’S30K, METOJ, HAMMEHIIMX KBaJapaTiB, METOJ MiHIMI3aIlli CyMH
MOJIyJIiB HEB 130K, METOJI pelaKcartii).

Po3B’si3aHHS cHUCTEM HENIHIMHUX PIBHSAHb Yy 3a/a4aX €JICKTPOTEXHIKM METOIaMH iTepartii
(Meron mpocroi iTepariii, MeTox iTeparii 3eiaesns, METoA HAMIIBUALIOTO CIycKy, Metoa HpioToHa,
meton Eiitkena-Credencona).

Po3B’s3aHHA  nudepeHUiiHUX pPIBHSAHb Yy 3a/Jayax eJNeKTPOTEeXHIKM (1HTerpyBaHHS
nudepeHIiiHX PiBHSIHL 3a JIOMOMOTOK CTENEHEBHUX PSAIIB, METOJA MOCTIOBHUX HAOIUKCHB,
GopMyIH YHUCIIOBOTO IHTErpyBaHHs). UucenbHI METOIM pO3B’si3aHHS AU(EPEeHLINHUX PIBHIHD
(meton Eiinepa-Komi, wmeton Pynre-Kyrra). Pi3HuueBi (6araTokpokoBi) 4YHCENbHI METOIU
po3B’sizaHHA  AudepeHUidHuX  piBHSHb  (MeTton  MinHa, wMeTtom  Agmamca).  Metomao
KyCKOBO-aHAJIITHYHOTO  pO3B’S3aHHA  HENIHIMHUX JOudepeHliMHuX piBHAHb. JliHeapu3aris
HeNiHIHHUX AudepeHiiHuX piBHAHb. PO3B’s13aHHs KpalloBUX 3a1ay.

Po3B’si3aHHs nudepeHIiiiHIX PIBHAHD Y YaCTKOBUX MOXIAHMX Y 3aJadax eJNeKTPUYHUX KL 3
po3noniieHuMu mnapamerpamu (meron [’ AnamOepa, MeTo] NpsSMUX, METO PO3AUIEHHS 3MiHHHX,
METOJI MaJIoTo mapaMeTpy). Po3B’si3aHHS eMNTUYHUX PIBHSIHb.

EnemenTn mMaremMaTnyHHX OCHOB TEOpil CTIHKOCTI PEXHMIB €NEeKTPUYHMX Kii (anredpaiuHi
KpUTepii CTINKOCTI, YaCTOTHI KpUTepii cTiiikocTi). Metoau JlsmyHoBa.

OcHoBH Teopii IMOBIpHOCTEH B 3amayax EIEKTPOTEXHIKM (BHUITAIKOBI1 TMOJii, BHITaIKOBI
BesmyrHN). OCHOBM MaTeMaTHYHOI CTaTHCTUKW. BU3HAYEHHS CTaTHYHMX YHCIOBUX XapaKTEPHUCTUK
BUMAJAKOBUX BeMYMH. OCHOBHI MOJIOKEHHS TEOPii BUMAIKOBUX (DYHKIIIMH.

Enementn Teopii indopmarii. Meron Monte-Kapno B 3amauax enexTporexHiku. EneMenTn
MaTeMaTUYHUX OCHOB TEOPii HAAIMHOCTI.

EnemenTn MareMaTHYHMX OCHOB ONTHMI3alii B 3aJadax eJIeKTPOTEXHIKH. Metox
HEO3HaueHUX MHOXHMKIB Jlarpanxa. OCHOBH JHiHIMHOrO mporpamyBaHHs. OCHOBM HEJiHIMHOTO
nporpamyBaHHs. YucenbHi MeTonu onTuMizanii (MeTo ckaHyBaHHA, MeTol Mounrte-Kapno, meton
l"ayca-3aiigens;, MeToA HAMILIBUALLIOTO CIIYCKY).

6. MeTtoau 10CHiAKEHHS eJIeKTPUYHUX MAILIMH

EnextpomexaHiuyHe NEepeTBOPEHHS eHeprii, ioro ymoBH 1 3akoHH. KOHCTPYKTHUBHI BHIM
MEPETBOPIOBAYIB - EIEKTPUYHUX MAIIUH.

JIBa miaxonu 10 OMUCY €JIeKTPOMArHiTHUX MPOLECIB B €IEKTPUUYHUX MalllMHAX: 3 MO3ULIT Teopii
1oJisi 1 Teopii enleKTpudyHUX Kul. [lopiBHsIbHE 3icTaBieHHS (13MYHOTO MOJIETIOBAHHS, aHATITHYHUX
1 YUCIIOBUX METO/IIB PO3B'A3yBaHHs PIBHIHD.

V3aranbHEeHa eJIeKTpUYHA MalllMHA - MaTeéMaTH4YHa MOJeNb EJEKTPUYHUX MAIIUH YCIX THIIIB.
JlonyleHHs TpU 3alucy pIBHAHB y3arajabHEHOi MaiuHU. [ludepeHiiiiHi piBHAHHS B Pi3HUX
cuctemax koopnauHat. PiBHsHHs [lapka-I'opeBa cunxpoHHOi MammHu. P13UYHUN 3MICT apaMeTpiB
y3arajbHEHOI MaIlIMHU - KOe(ili€HTIB B TU(PEPEHIIHUX PIBHIHHIX.

PiBHSIHHS ycTalleHOro pekuMy poOOTH eIeKTPUYHUX MaIIMH. BEeKTOpHI iarpamu 1 €KBIBaJeHTHI
3aCTyMHI CXEMH.

EnexrpomMarHiTHU MOMEHT y3arajbHEHOI eJEeKTPHUYHOI MAIlWHH, PIBHAHHS PYyXy pOTOpA.
CrarvyHi Ta JUHAMIYHI MEXaHIYHI XapaKTepUCTUKU eJIeKTpoABUryHiB. Crocobu BUMIpIOBaHHS
MOMEHTY.

HeckinueHHUI crieKTp rapMOHIK MOl B TOBITPSHOMY IMPOMDKKY €JIeKTpUYHOT MauHu. Yacosi i
npoctopoBi rapmoHiku. Ilapamerpu Bummx rapmonik. Metoau pospaxyHky rapmoHik MPC i
MarHiTHOI 1HAYKIIT B MOBITPSIHOMY MPOMIXKKY 3 ypaxyBaHHSM 3yOuaToOCTi Oceplb Ta HENiHIHHHX
BJIACTUBOCTEH MArHITHOTO Kojia. Y3arajbHEHHUIl eJIeKTPOMEXaHIYHUI IepeTBOpIoBaY €Heprii -
6araro0OMOTKOBA €JIEKTPUYHA MAlllMHA K MaTeMaTHYHa MOJIeJIb MAIIUH 3 O€3KOHEUHUM CIIEKTPOM
FapMOHIK TOJISl B TIOBITPSIHOMY IIPOMIXKKY.



bararooOMOTKOB1 €JeKTpUYHI MallMHU. MaremMaTuyHi MOJeNli ACHHXPOHHMX JBHMIYHIB 3
MOJIBITHOIO OUISIY0I0 KITITKOI 1 CHHXPOHHUX MAIIMH 13 JAeMI(EepHUMH OOMOTKaMH. YpaxyBaHHS
BIUIMBY BUXPOBHX CTPYMIB, TiCTEPE3UCy Ta BTpAT B CTAJI.

MarematuyHe MOJENIOBAHHS €JIEKTPUYHMX MAIlMH 31 3MIHHUMM IIapaMeTpamH. YpaxXyBaHHS
BUTICHEHHS CTPYMY B IIPOBIHHUKAX, HACHUEHHS Ta 3MIHM MOMEHTY 1HepIlii.

OpnnodaszHi IBUTYHH 3MIHHOTO CTPYMY.

Enexrpuyna wmammHa SK €JIEMEHT eJeKTPOMEXaHI4HOi cucTeMu. MareMaTuuHi Mojeni
€JIEKTPUYHUX MAaIIUH 3 YpaxXyBaHHSM 30BHIIIHIX €JE€MEHTIB, SIKi YBIMKHEHI B Kojla cTaropa i
poropa.

7. EjJekTpoMarHiTHe moJjie B eJIeKTPUYHUX MALIMHAX

OO6macte 1O €NEeKTPUYHOI MalIMHUA. MareMaTHYHUi OmHMC eJIEKTPOMArHiTHOrO MO
eJIeKTpUYHOI MamuHU. Posmonin obnacti mons Ha o0epToBy Ta HepyXoMy yacTHUHH. ['paHuuHi i
IIOYaTKOBI YMOBH.

EnexrpomarniTHa cuia, sika Ji€ B 00JIacTi masa 31 CTPyMOM B MarHiTHOMY TOJi (PO3MOIIT CHUITH
MK TPOBIJHHUKOM Ta CTIHKaMH Ma3a). 3aJIeKHICTh CHIM BiJl BEJIHMYMHHU OIS, OTPUMAHOI i3
€HepreTUYHUX MIPKyBaHb. AHAJIITUYHI BUpPA3H €JNEKTPOMArHiTHUX CHJI Ta €JIEKTPOMAarHiTHOrO
MOMEHTY.

EPC, sxa iHaykoBaHa B PO3TAILIOBAHOMY B a3y €MEKTPUYHOT MALIMHU MPOBIIHUKY, 3aJI€KHICTD
il Bix iHAYKWI] B HOBITPSHOMY INPOMIKKY, BHUXOASYM 31 3MIHM IOTOKO3YEIUICHHS NPH MaJoMy
HepeMileHHI.

MarniTHe moiie B TIAAKOMY IMPOMDKKY MK CTaTOpoM i poTopoM. MarHiTHe mose B sipMax
cratopa, 1 potopa, (ypaxyBaHHA KPHUBU3HH, PO3PAaXyHOK MAarHITHOI HampyrW, BUTICHEHHS
MarHiTHOTO IOTOKY B OTOUYIOUE CEPEIOBUILE).

Metonu 1 pe3ynbTatd JOCIIPKEHHS Mar"iTHOrO MOJsl B 3yO4acTOMY MOBITPSHOMY MPOMIKKY.
ITone B obnacti masiB 31 cTpymoM 1 0e3 CTpyMy NpH OIHOCTOPOHHIN 3yOuactocTi. KoedimieHT
HOBITPSIHOTO NMPOMIKKY. [lose mpu 1BOCTOPOHHIN 3y04acTOCTI.

["apMOHIYHMI aHaJi3 MUTOMOI MarHiTHOI MPOBITHOCTI MOBITPSIHOTO NpoMixkKy, MPC 1 marHiTHO1
IHAYKIII B MOBITPSIHOMY IPOMDKKY CTOCOBHO O/HO(a3HUX 1 Oararoda3zHux 0OMOTOK CHHXPOHHUX
Ta ACHHXPOHHUX MAIlIUH.

B3aemna inaykuig ogHo¢azHux Ta 6aratoasHux oOMOTOK JJisi CTPYMIB MPSMOI, 3BOPOTHOI Ta
HYJIBOBOI IIOCJIIIOBHOCTEH B MAIIMHAX 3MIHHOTO CTPYMY.

[lone poscisHHA B ma3ax pisHOi ¢opmu. Po3paxyHOK 1HAYKTHBHOCTEH Ma30BOrO,
audepeHiifHoro 1 J1000BOro pO3CISHHSA JJIi OJHOLIAPOBMX Ta JABOIIAPOBUX OararodasHux
0OMOTOK.

MarniTHe mosie B JUISHII TOPLIEBUX YaCTHH MalMHU. Po3paxyHkoBa JoBxkHHa MaimuHu. [lose
n000BUX dacTWH. EjexkTpoMarHiTHI CuiM, $KI AIIOTh Ha JIOOOBI YacTMHHW. MarHiTHi TOJs 1
napaMeTpu CHHXPOHHUX MAIlIUH MPU CUMETPUYHOMY 1 ACUMETPUYHOMY HaBaHTaKEHHSIX.

BnnuB BUXpOBUX CTpPyMIB y IpPOBIJIHUKAX, SIK1 JI€KaTh B Na3y, HAa iX aKTUBHUU Ta 1HAYKTUBHUN
ornopu. 3axoiu IOJO 3MEHIIEHHS JOJaTKOBMX BTpaT B OOMOTKaX (TPaHCIO3UIsl e€JIeMEHTapHUX
IPOBIJTHUKIB, CKpPyTKa B TJOOOBUX YaCTHHAX ).

8. Brparu i Ten1oBi IBUIIA B eJIEKTPUYHUX MAILMHAX

Bunu Brpar i Qi3uyHi NpUUMHU X BUHUKHEHHS B €JIEKTPUYHUX MallvHax. MeTonu po3paxyHKy
OCHOBHMX 1 JOAATKOBUX BTpaT B MalIMHAX 3MIHHOTO 1 moctiiiHoro crpymy. KKJI enextpuunux
MaIlIMH 1 TpaHcPOopMaTopiB, CHOCOOH PO3PAXYHKOBOTO 1 EKCIIEPUMEHTATBHOTO BU3HAUCHHSI.

®i3uyHI TPOIECH HArpiBaHHS 1 OXOJIO[UKCHHS CJEKTPUYHUX MAIWH Ta TPaHCPOpPMAaTOpiB.
PiBHsHHS TemooOMiHY 1 TeIUIOBI mapameTpu. MeToau po3paxyHKy MEpexXigHUX 1 ycTaleHUX
temrneparyp. EkBiBaieHTHI 3aCTyIIi CXeMH €JIEKTPUYHUX MAIINH Ta TPAaHC(POPMATOPIB.

EnexrpoizonsuiiiHi marepiand 1 KJIacu IX HarpiBOCTIMKOCTI. 3aJeXHICTh TEPMIHY CIIy:KOU
130JISIIiT BT TEMIIEpaTypH i pe:KUMiB poOOTH eNEKTPUIHUX MAIIMH Ta TpaHc(hopMaTopis.

TennoBi TOCHIKEHHS €EKTPUYHUX MaIITHH.



9. CrheniaJjbHi eJIeKTPUYHI MaIIMHU

EnexTpuyHi MamMHU aBTOMATHYHUX HPUCTPOIB: BUKOHABYI JBMTYHH 3MIHHOTO 1 MOCTIHHOTIO
CTPYMy; CHHXPOHHI MIKPOJBUTYHH 3 TIOCTIHHMMM MarHiTamMHu, pPEaKTHUBHI, TICTEpE3UCHI, 3
€JIGKTPOMArHITHOIO PEIYKIII€l0 YacTOTH OOEpTaHHs; JABUTYHHU 3 POTOPOM, IIO KOTUTHCS 1 THYYKUM
XBUJILOBUM  POTOPOM;  yHIBEpCajdbHI  KOJCKTOPHI JIBUTYHHW; 1H(QOpMAIliiHI  €JIEKTPHYHI
MIKpOMAIIIUHHU.

bararomipHi eneKTpUYHI MAalIMHU, ABUTYHU 31 CPEepUYHMM 1 KOHIYHUM POTOPOM, TOPIIEBI
KOHCTPYKIII €JIeKTPUYHUX MAIIUH, YHINOJSAPHI MamuHU. EJEeKTpUuYHI MallMHM KOJIMBHOTO 1
3BOPOTHO-TIOCTYIAJIBLHOTO PYyXy, JIIHIMHI 1 JyroctaropHi ABuUryHu, MIJl - reHeparopu 1 HacoOCH.
EnextpuuHi MaluHu 3 HAAMPOBIAHUMHU OOMOTKaMH. €MHICHI €IeKTPUYHI MALTHHH.

10. Tpancopmaropu

Tpanchopmarop K eNeKTpOMarHiTHU mepeTrBoptoBad eHeprii. Di3uuHi mpouecu B
TpaHchopmaropi. MarHiTHi cucTeMu i 0OOMOTKH TpaHC(HOPMATOPIB, IPYIHU 3'€THAHHS OOMOTOK.

OcHOBHI pIBHSHHS 1 3acTynHI cxeMH TpaHcdopmaropa. [lapamerpu TpancdopmaropiB, MeToIU
1X BU3HAYEHHS.

[TapanensHa pobota TpaHchopmaTtopiB. HecumerpuuHni pexxumu pobOTH TpaHCHOpMATOPIB.
[epexinHi mpouecu B TpaHCHOpPMATOPAX.

Knacudikauis Tpancgopmaropis, ix creniajgbH1 THIIH.

11. EnextpuyHi anaparu

OcCHOBHI PI3HOBUAHOCTI eleKTpUYHKUX amapariB. [IporpamoBani enekrpuuHi anapatu. [Ipouecu
BIIKJIIOYEHHS Ta BKIIOYEHHsS eyekTpuuyHux Kul. [ligirpiB OimeraneBux enemeHTiB. [Ipouec
3HOIYBAHHS KOHTAaKTiB. 3aXHCHAa XapaKTEPUCTHKa 3alMOoODKHMKIB Ta METOAM 11 PO3pPaxyHKY.
Oco0OnuBocTI MpoLecy KOMyTallii BUCOKOYaCTOTHUX €JIEKTPUYHUX KIJI.

Bonber-amnepHa xapakTepUCTHKa €JIEKTPUYHOI JyrM. YMOBM TaciHHS Jyrd B amaparax
HOCTIMHOrO 1 3MIHHOTO CTpyMy. BiHOBIIOBaNbHA MIIHICTh MIXKKOHTAKTHOTO NMPOMIXKKY amaparis.
MarsiTHe IyTTs 1 AyroracuibHi Kamepu. Po3paxyHOK AyroracUiIbHUX IPUCTPOIB.

Metonu po3paxyHKy MAarHiTHUX MPOBIIHOCTEH MOBITPSIHUX IPOMDKKIB, €JIEKTPOMArHiTHUX
CHCTEM Ta JUHAMIYHHMX XapaKTEPUCTHK €CKTPUYHUX arapaTis.

TemnoBi npoiiecu B €IEKTPUUHUX araparax Ta METOAH iX pO3paxyHKY.

12. MexaHnika eJleKTpONpHBOAA.

Kinemarnyni cxemu. HaBaHTa)keHHS MeXaHIUYHOI YaCTMHHU e€JEKTpoIpuBoja. Pymriini cuiw,
CWJIH Omopy, CWiIM iHepuii. JIMHaMiuHUN MOMEHT. PIBHSHHS pyXy €JIEKTpONpHUBOJA SIK CUCTEMHU
TBEPJMX TUI 1 SIK CUCTEMH 3 MPY>KHUMHU 3B's13kaMu. CKJalaHHS pO3paxyHKOBUX MEXaHIUHUX CXEM,
IPUBEJIEHHS JI0 OJIHIET 0C1 MOMEHTIB 1HEPIIIl 1 pyXOMUX Mac, IPUBEACHHS MOMEHTIB 30BHIIIHIX CHII.
BpaxyBaHHs BTpaT Npu NpUBEIEHHI CTAaTUYHUX Ta JMHAMIYHUX MOMEHTIB JI0 Bajla €JIEKTPO/IBUTYHA
IIPpU PI3HUX HAIpsMax nepeaaydl MexXaHqyHOi eHeprii.

MexaHniuHi nepexijHi npouecu. IIpuckopeHHs Ta CHOBIIBHEHHS, ITyCK, pEBEPC, raIbMyBaHHS,
BuOIr. Yac mycky Ta ranpmyBaHHA. KyT moBopoTy abo muisx 3a 4ac mycKy Ta rajJbMyBaHHS.

V3aranbHeHe piBHSAHHS pyXy IpU 3MIHHUX IapameTpax eleKTpONpHuBoia 1 MexaHi3My (Maca,
MOMEHT 1Heplii, nepeaaBajbHe YUCIIO, pajlyc NpuBeAeHHs). BB iHepUiiHUX Mac Ha MpOIecu
IYCKy Ta rajbMyBaHHS, €KOHOMIYHA €(EeKTHUBHICTh Ta MPOAYKTHBHICTh €JIEKTPONPHUBOAA, CIIOCOOH
HiJBUIIECHHS E€KOHOMIYHOI €(QEeKTUBHOCTI pOOOTH €NeKTPOIPUBOAA. BUKOPUCTAHHSA KIHETHMYHOL
€Heprii, 110 BUAUISETHCS B pyXoMuX yacThuHax. Kimacudikariis xapakTepucTUK MEXaHi3MiB.

13. ElekTpoMexaHi4Hi BJACTHBOCTI Ta XaPpAKTEPUCTHKH €JIeKTPOIBUIYHIB

VHiBepcanpHa pgiarpaMa poOOTH E€JIEKTPONPHBOAA, 3BOPOTHICTH EJIEKTPHUYHOI MAIIHHU.
[MpuponHa Ta mTyYyHa XapaKTEPUCTUKH, BUKOPUCTAHHS BIJIHOCHUX OJMHUIb TIPH PO3PAXyHKY
XapaKTEPUCTHK.

JBuryHn nocriiiHoro ctpymy ([AIIC) He3anexxHoro Ta mapanenbHOro 30y/pkeHHs. PiBHAHHSA
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€JIGKTPOMEXaHIYHOI Ta MEXaHIYHOI XapaKTepPUCTUK EJEeKTPOABHUIYHA, iX aHajii3. BIumB pi3HuX
napaMeTpiB Ha BUIVIS/L XapaKTEPUCTUKH.

PerymtoBanbhi BnactuBoctTi 1 Xxapakrepuctuku JIIC, cnmocoOu perymoBaHHS IIBUIKOCTI
3MIHOIO OTOPY SKIPHOTO KOJIa, 3MIHOKO MOTOKY 30Y/IPKEHHS, ITYHTYBaHHSM SIKOPSI, 3MIHOIO HAMPYTH,
sKa XHUBHUTH SKip. ABTOHOMHI JIKepesa PeryjibOBaHOI Hampyru, CHCTeMa IeHepaTrop-IBUTYH Ta il
PI3HOBHJIHOCTI, cUCTeMa  KEpOBAaHUH  BHUIPSAMIIAY-IBUIYH, cucremMa  TUPHUCTOPHHUH
MepPEeTBOPIOBAY-/IBUT'YH, cucreMa HIMPOTHO-IMITYJIbCHUN NepeTBOPIOBAY-/IBUTYH.
[TocninoBHO-NapanenbHe BKIOYEHHS ABUTYHIB. BiactuBocTi cioco0iB peryntoBanHs. [lopiBHSIHHS
CHOCO0IB PETYIIOBAHHS 1O IX OCHOBHUX TEXHIKO-€KOHOMIYHHMX MOKAa3HUKAM.

[TyckoBi BIacTUBOCTI 1 XapaKTEPUCTHKHU EJIEKTPOABUIYHA, CIOCOOM IYCKY: MPSMUHN IYCK,
peocTaTHUi MyCK, MYCK 3MIHOK0 Harpyru sikops. [IOHATTS Mpo MmycKoBy Aiarpamy. AHATITHYHHUH Ta
rpadiuHuil cnocobu po3paxyHKy pe3HcTOpiB MyCKOBUX CTyIEHEH peocrara.

lanbMiBHI  BIIACTHBOCTI 1 XapaKTEpUCTHKH €JEKTPOJBUTYHA, CIIOCOOM TallbMyBaHHS:
MPOTUBMUKAHHAM, JHWHAMIYHHUM, 3 pekymepaiiiero eHeprii. Po3paxyHOK pe3HucTOpiB IyCKOBHX
CTYIEHIB peocTariB. TeXHIKO-eKOHOMIYHE MOPIBHSAHHS CIIOCO0IB rabMyBaHHS.

JIBUTYH TIOCTIHHOTO CTpyMy TIOCHIJIOBHOTO Ta 3MIMIAHOTO 30y/MKeHHS. PiBHSHHSA
€JIEKTPOMEXaHIYHOI Ta MEXaHIYHOI XapaKTEPUCTHK €JIEKTPOABUIyHA. BITUB pi3HUX MapaMeTpiB Ha
BUTIISA]] XapaKTEPUCTHK.

PerynboBaHi BIAaCTHBOCTI Ta XapaKTEPUCTUKU €JIEKTPOJIBUTYHIB, PEOCTaTHE PETyJIIOBaHHA,
pETyJIIOBaHHS 3MIHOIO TMOTOKY 30Y/UKEHHS, pETyJIIOBaHHS 3MIHOIO HAIlpyTH sKOpa, CUCTEMa
TeHepaTOP-ABUTYH Ha MAIMHAX MOCIIIOBHOTO 30y/IKeHHS. XapaKTePUCTUKU €JIEKTPOABUTYHA TIPU
pI3HUX crocobax HIYHTYBaHHS SKOps 1 OOMOTKM 30yIkKeHHs. MeToau po3paxyHKy peryibOBaHUX
XapaKTePUCTUK, TEXHIKO-€KOHOMIUHE MOPIBHSAHHS CIIOCO0IB PErylIOBaHHS.

[TyckoBi BIACTHBOCTI Ta XapaKTEPUCTHKH €JIEKTPOABHUTYHA, CIIOCOOU ITyCKY €JIEKTPOIBUTYHA
HOCIII0BHOTO 30y/I’KeHHs, ITyCKOBA Jliarpama, po3paxyHOK ITyCKOBOI'O peocTara.

lNanpMiBHI BIACTUBOCTI Ta XapaKTEPUCTUKU E€JIEKTPOJIBUIYHA, CIOCOOM TajJbMyBaHHS Ta iX
0COONMMBOCTI:  OUHAMIYHE  TajJbMyBaHHS, TMPOTUBMHUKAHHAM Ta  LIYHTYBaHHS  SKOpS.
TexHiKO-eKOHOMIUHE TOPIBHSAHHS CIIOCO01B rajibMyBaHHS.

[IpupoaHi Ta MITy4HI MEXaHIYHI XapaKTePUCTUKH JBUTYHA 3MILIaHOTO 30y/keHHs. MexaHiuH1
XapaKTEPUCTUKHU TPHU PI3KUX CITIBBITHOIICHHIX HAMArHI4yIOYUX CHJI B MOCIIIOBHIN 1 HE3aIEXKHIN
oOMoTKax 30y/pkeHHs. PartionanbHi 001acTi BAKOPUCTAHHS ABUTYHIB ITOCTIHHOTO CTPYMY 3 Pi3HUMHU
CUCTEeMaMH 30y/I>KEeHHSI.

AcuHxpoHHUH IBUTYH. OCOOIMBOCTI pOOOTH ACUHXPOHHOI'O JBUTYHA B YCTAJICHOMY PEXUMI.
CxemH 3aMilll€HHS ACUHXPOHHOTO €JEKTPOABUIYHA B yCTAJIEHOMY peXuUMi. PIBHSIHHS MeXaHIYHOL
XapaKTepUCTUKU ACHHXPOHHOIO eNEKTPOJBUIYHA 1 MOro aHasi3, CIpOIleHa Ta MOBHA BiJHOCHA
dbopmMa piBHSIHHS MEXaHIYHOT XapaKTepUCTUKH.|

PeryntoBanbHi BJIaCTUBOCTI Ta XapaKTEPUCTUKU EJIEKTPOABHUIYHA, CIOCOOU pPETyIIOBaHHS
IIBUKOCTI: BBEJICHHSIM PE3HCTOPA B KOJIO POTOPA, BBEJCHHSM PE3UCTOPIB B KOJIO CTATOPa; 3MiHOIO
KIJIBKOCTI Tap MOJIIOCIB; 3MIHOIO YAaCTOTH >KMBMIJIBHOI MEPEXi; 3MIHOK HaNpyrH, sKa MiJBOIUTHCS
JI0 CTaropa; APOCEIbHUM CHOCIO PEryioBaHHS IIBHAKOCTI; IMITYJIbCHHM CITOCIO peryiroBaHHS
IIBUJKOCTI; PETyIIOBaHHS IIBUKOCTI MTPU KaCKaJHOMY 3'€/IHaHHI (ACHHXPOHHO-MAIIMHHUH KacKas,
ACHHXPOHHO-BEHTWJIbHUH Kackan). CrocoOu po3paxyHKy pETyTIOBabHHX —XapaKTePHCTHK.
TexHiKo-eKOHOMIUHE OPIBHSAHHS CIIOCO0IB PETyIIOBAHHS IIBUIKOCTI.

[TyckoBi BIAaCTHBOCTI Ta XapaKTEPUCTHKH EIEKTPOABUTYHA. [IpsiMuii IMycK, TMOKpameHHS
IYCKOBUX BJACTUBOCTEH €NEKTPOJABUTYHIB MpPU TNPSAMOMY IIyCKY, PEOCTaTHMH MYCK, crocoOu
pPO3paxyHKy IIyCKOBOTO peocTara, MyCK 3MIiHOI Halpyrd, SKa IMiIBOOUTBCS O CTaropa:
NepeMUKaHHAM 13 3IpKM Ta TPUKYTHUK, PEAKTOPHUH, aBTOTpaHC()OpPMATOpHUI, 3 JOMOMOIOIO
NepeTBOPIOBaYa HAIPYyTH.

['anpMiBHI BIACTUBOCTI Ta XapaKTEPUCTUKH €lIeKTpoaBUryHa. [IpupoaHi Ta mTy4yHi ciocodu
raJibMyBaHHS, TQJIbMyBaHHS NPOTHBMHUKAHHIM, TaJbMyBaHHS 3 PEKyIEpali€lo €HEeprii B MEpexy,
rajJlbMyBaHHS TOCTIHHUM CTPYMOM, OJHO(a3HE TrallbMyBaHHS, KOHJEHCATOpHE TaJlbMyBaHHS,
KOMOIHOBaHi clocoOu raabMyBaHHs. TeXHIKO-€eKOHOMIYHE MOPIBHSHHS CITOCOOIB ralbMyBaHHSI.

CunxponHuil aBuryH. OcoOnMBOCTI POOOTH CHHXPOHHOIO €JIEKTPOJBUIYHA B YCTaJCHOMY
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pexxuMi. BracTuBOCTI €1eKTpONpHBOAa B CHHXPOHHUMH JBUTYHaMU. MexaHiuHI XapaKTepUCTUKH.
Metoau peryiroBaHHS IIBHJKOCTI: BEHTHJIBHE PEryJIOBaHHs], YacTOTHE perynatoBaHHs. [lyckosi
BJIACTUBOCTI Ta XapaKTEPUCTHKH CHHXPOHHOIO €JIEKTPOJIBUTYHA, crmocoOu mycky. Crnocobu
raabMyBaHHS. TeXHIKO-eKOHOMIUHI TIOKa3HUKHA 1 cQepu 3acTOCYBaHHs EIICKTPOIPUBOIA 3
CUHXPOHHHMMHU JIBUTYHAMH.

bararonsurynsi €JICKTPOIIPUBO/IH. Cdepu 3aCTOCYBaHHS 0araToBUTyHHUX
eJIeKTponpuBoiB. CucreMu 06araToJBUTYHHUX MPUBOAIB 3 MEXAHIYHUM 3B'S3KOM, 3 €JIEKTPUYHUM
Ta eJIEKTPOMEXaHIYHUM 3B'I3KOM. MexaHi14HI XapaKTepUCTUKU IPU CyMICHIH poOOTI IBOX JBUTYHIB
Ha CIUTRHUN Ball 3 JKOPCTKUM 3'€THAHHSIM JIBUTYHIB, PO3MOJiI HABaHTAXCHHS MK JIBUTYHAMHU.
MexaHi4H1 XapaKTepUCTHUKU ABOX JIBUTYHIB 3 OPCTKUM 3'€JHAHHSM BasiB IpHU poOOTI OJHOIO 3
HUX B IBUTYHHOMY, @ pyTOroO B rajlbMiBHOMY pEXHMax.

PoGora nBHTyHIB, 3'€IHAHUX TIO0 NMPUHIMITY €IEKTPHYHOTO Bary. CHCTEMHU 3 aBTOMAaTUYHUM
Y3TOJDKEHHSM IIBUJKOCTI 0OepTaHHS eneKkTpoaBUryHiB. CrocoOM CHHXpOHI3alii NPUBOAHUX
JIBUTYHIB: IUIIXOM 3piBHIOBAJbHHUX 3'€HAHb, 33 JOMOMOTOI0 CHHXPOHHHX a00 acCHHXPOHHUX
3piBHIOBAJIbHUX MAIllMH. PIBHSHHS 3aJI€KHOCTI CHHXPOHI3yI0HYOI0 MOMEHTY €JIEKTPHUYHOTO BaJly BiJl
KyTa pO3y3rOJDKEHHS 1 IIBUIKOCTI 00epTaHHS. TeXHIKO-eKOHOMIYHI MOKa3HUKH 0araTolBUTYHHUX
€JIEKTPOIPUBO/IIB.

14. IlmHamika e1eKTPONPHUBOJA.

Bunu nepexigHux mpoueciB enekrponpuBona. [loka3HHUKHM SKOCTI MepexiIHUX MPOILECIB.
BrnuB MexaHiuHOi, €JIEKTPOMArHiTHOi 1 TEIUIOBOi €Heprii Ha mepexigHi mporecu. MexaHiuHi,
€JIEKTPOMEXaHI4H1, TeIIOEIEKTPOMEXaHIuH1 IEPEX1/IHI TPOLIECH.

Metonuka cknananHs TudepeHIiagbHUX PIBHIHb €JIEMEHTIB JIHIWHUX 1 HENMHIKHUX CUCTEM
€JIeKTPONPUBO/IIB. MeTOAM BU3HAYEHHSI TAPaMETPIB, K1 BXOJSATh B PIBHSIHHSL.

CrpoleHi JiHeapu30BaHi MOZENi 1 CTPYKTYpHI CX€MH. Y3araJbHEHa JiiHeapu30BaHa MOJENb
€JIEKTPONPUBO/IA 3 JIIHIHHOI MEXaHIUHOI XapaKTEPUCTHUKOIO, 1i CTPYKTypHa cXeMa 1 nepeaBajbHi
¢yHkuii. luHaMi4HI BIaCTUBOCTI €JIEKTPONPUBOAA 3 JIHINHHOIO MEXaHIYHOIO XapaKTEPUCTUKOIO Oe3
ypaxyBaHHS Ta 3 YpaxXyBaHHSIM MpyKHUX 3'Ba3kiB. [loHsatrs mnpo nemmndyrouy 34aTHICTH
esiekTponpruBosa. OCOOMMBOCTI YAaCTOTHUX XapaKTEPUCTHUK €JIEMEHTIB CHUCTEMHU 3 MPYKHUMHU
3B'I3kamMM. BIUIMB HENIHIAHOCTI HAa JWHAMIYHI BJIACTUBOCTI €JEMEHTIB €JIeKTPOMEXaHIYHOI
CHCTEMH.

3o00pakeHHs IEPEX1THUX MPOIECIB B YaCOBIH IUIOMIMHI 1 B TUTOUTXHI "TIBUAKICTb-MOMEHT".

3HaueHHs BHBYEHHS MepexiiHux nporeciB. Kiacugikamis nepexigHUX HpPOLECIiB 10
OCHOBHHX TpyTax.

[lepma rpymna. Ilepexifni npouecu B JiHIMHUX CHCTEMax €JIEKTPONPHUBOJA MPU BpaxyBaHHI
MeXaHIYHOi, aje 0e3 ypaxyBaHHsI eJIeKTpoMarHiTHoi iHepuii. [Tpuxmamgu.

IlepexinHi mpouecu MpU NPSIMOMY IYCKY €JIEKTPOABUTYHA HapajieilbHOro 30yMKeHHs Npu
PI3HUX 3aKOHAX 3MIHU HalpyTu Ha SIKOp1, IPU pEOCTaTHOMY IyCKY, IPU AUHAMIYHOMY T'aJIbMyBaHHI
1 IPOTUBMUKAaHHI, ITCK Ta raJIbMyBaHHS aCHHXPOHHOTO JABUTYHa 0€3 HaBaHTAXKEHHS.

Hpyra rpyna. [lepexiaHi nporecu B HEMHIMHUX CUCTEMaxX eJIEeKTPONPHUBO/A MPU BpaxyBaHHI
MexaHiuHOi, ane 0e3 ypaxyBaHHS eJEeKTpoMarHiTHoi iHepuii. IlepeximHi mporecu mnpu MycKy
€JIEKTPOJIBUTYHA IOCIIIOBHOTO Ta 3MiIIaHOro 30ymkeHHs npu Mc=const 1 Mc=var. [lepexingni
NpOLIECH B aCUHXPOHHOMY €JIEKTPONPHUBOAL MpH 3MIHHUX Hapamerpax. IlepexigHi mpouecu mnpu
3MIHHOMY MOMEHTI 1HepIIii abo maci.

Tpets rpyna. IlepexiaHi npouecu B JiHIMHUX CHCTEMaX €JIEKTPONPUBOAA MPU BpaxyBaHHI SIK
MEXaHIYHOI Tak 1 eJeKkTpoMarHitTHoi iHepmii. [lepeximHi mpomecH TpH TPIAMOMY ITYCKY
€JIEKTPO/IBUI'YHA MapalielbHOro 30y/ukeHHs. [lepexinHi mporecu B Kol 30yIKEHHS eIeKTPUYHUX
MamuH. Tpu BUIM PIBHAHB Ui Kojia 30YKEHHS ENEKTPUYHOI MAIIWHU TOCTIHHOTO CTpyMYy.
[TonsaTTs mpo dopcyBaHHsS MPOTiKaHHS NepexigHux mpoueciB. Crnocobu 3aiiicHeHHs (GOpCyBaHHS.
PiBHSAHHS cHCTeMH TIEPETBOPIOBAY-IABUTYH Ta iX aHani3. MeTonu niHeapu3alii HeNliHIHHUX PiBHSHB,
PIBHSHHS B MIPUPOCTAX 1 METOAM iX po3B'sa3Ky. IlepexinHi mporec B eleKTPOIPUBOIL 32 CUCTEMOIO
nepeTBoproBad-aBUTYH. [lepexinmHi mpomecH B EIEKTPONPHUBOAI 3 ACHHXPOHHHM JIBUTYHOM.
[lepexinHi mpouecu B eNeKTPONPUBOIL 3 aCHHXPOHHUM JBUTYHOM. Cdepu 3acTocyBaHHs "pyyHuX"
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1 MAIIMHHUAX METOJIIB PO3PaxXyHKY, iX B3a€MO3B'A30K.

UerBepra rtpyma. llepeximHi mporecu B HENIHIMHMX CHCTEMax eJIEKTPONPUBOAA TMPHU
BpaxyBaHHI K MEXaHIYHOI TaK 1 €JIEKTPOMArHiTHOI iHepIii (3arajabHuil BUMaaoK). PiBHSIHHS cTaHy.
Oco06auBOCTI y3arajJbHEHOTO TpadiuHOrO METOAY IPH PIIICHH] AHOTO THUITY 3aj]a4. Y3araJibHEeHUI
QITOPUTM TIOCJIIOBHOTO THUIy pillIEHHsS piBHSAHBb cTaHy. CTpyKTypHa CXeMa aJfOPUTMY pilIeHHS
3amad. [lepexigHi mpolecu B 1HEPHIMHUX HEMHIMHUX JTaHKax 0e3 3BOpOTHUX 3B's3KiB. [lepexigHi
MIPOIIECH B €JIEKTPOJIBUTYHI MOCTIHOTO CTPyMY HE3aJIeKHOro 30y/KEHHS IIPU MOCTIHHOMY HOTOLI 1
3MiHHIM Hampy3i Ha sikopi. IlepexinHi mporecu B €IeKTPOABUTYHI IPHU OAHOYACHIN 3MiHI IOTOKY
30y/KEHHS 1 HallpyTH Ha SKOP.

15. Bubip nmoTy;KHOCTi OCHOBHHX €J1eMEHTIB eJIeKTPONPHBOAA.

[IpuHumnu BuUOOPY MOTYXKHOCTI eneKkTpoiaBuryHa. dakropu, siki BU3HA4YalOThb HOMIHAJIBHY
HOTYKHICTh MPHUBOJHOTO JIBUTYHA 1 MOro mnepeBaHTa)xyBajlbHY 3AaTHICTH. JlomycTumuili Harpis
enexkTpoaBuryHa. CTpOKH CIIy>KOM 130JIS1M11 €JIEKTPUYHUAX MAIIMH B 3QJIEKHOCTI BiJI TEIJIOBOTO
peXUMY .

HaBanTaxyBasnpH1 AlarpamMu €J1eKTPOIBUTYHIB.

OcHoBu Teopii HarpiBy. OCHOBHI JOMYIIEHHS MpPU aHaJi31l MPOLECY HarpiBy €JIEKTPUUHUX
MamvH 1 anapatiB. Crajil yacy TeIuioBoro mpoiiecy. Bimus terioBoi iHepuii mpu Harpisi. Harpis
€JIEKTPUYHHUX MAIIUH [IPU MOCTIHHOMY Ta 3MIHHOMY HaBaHTAXKEHHI.

BuOip noTyXHOCTI €IeKTpOABUTYHA NPU JTOBIOTPUBAJIOMY PEKUMI pOOOTH. AHATITHUHUH 1
rpadiyHUi METOM BU3SHAYEHHS TEMIIEPATypU IPU Pi3HUX pEKUMaxX POOOTH eIEeKTPOABUTYHA.

Bulip mnoryxHOCTI JIBHUIyHa MpH KOPOTKOYACHOMY pexumi pobOotu. Bubip mortyxHOCTI
€JIEKTPO/IBUTYHA  TNPU  I[OBTOPHO-KOPOTKOUACHOMY  DPEXHMI 32  CEepelHIMH  BTpaTramu,
CepeIHbOKBAJAPATUUHUX BEJIWYMHAX CTPYMY, MOMEHTY 1 MOTYXHOCTi. BpaxyBaHHS 3MiH yMOB
oxoJnokeHHs. IlepepaxyHOK MOTYKHOCTI IBUT'YHA MPH PI3HUX PEeKUMaxX poOOTH €IEeKTPOIPUBOJA.
BrnuB uyncna myckiB B roMHy Ha HarpiB JBUIyHa. BU3HaueHHs AOMyCTHMMOIO YUCJia BMHUKaHb Ha
ronuHy. Bubip mOTYy)XHOCTI JOBUTYHa IpH YJapHOMY HaBaHTa)XKEHHI. 3aCTOCYBaHHS MaXOBHKa.
BusnauenHs po3mipiB MaxoBHKa (yTOUHEHUH pO3paxyHOK).

Bubip moTyxHOCTI JBUTYHa 3a HapamMeTpamMu BUPOOHHYOI YCTAHOBKH, EKCILTyaTaliiHUM
KOE(IIIEHTOM 1 1HIIMMM TEXHIYHUMH yMoBaMH. BuOip Tumy 1 HMOTYHOCTI NepeTBOpIOBava JUIs
KHUBJICHHSI BUTYHA IMpHBajJa. TeXHIKO-eKOHOMIYHE OOIPyHTYBaHHS BHOOPY OCHOBHMX €JIEMEHTIB
IPUBOJA.

16. ®@opmyBaHHSl CTATHYHHMX i JMHAMIYHHMX XAPAKTEPUCTHK CHCTEM ABTOMATH30BAHOIO
€JIeKTPONpHBOJA

16.1. PeJieiiHO-KOHTAKTOPH i CHCTeMH KEPYBAHHS PYXOM eJIeKTPONPHBOIA

[IpyHIMNM aBTOMAaTUYHOIO KEPyBaHHSA IIyCKOM 1 TajJbMyBaHHSM €JIEKTPONpPUBOJA 3
apaMeTPUYHUM PETYIIOBaHHIM CTPYMY, MOMEHTY 1 IIBUAKOCTI. THUIIOB1 B3/ 3aBAaHHS HAPSIMY 1
BEJIMYMHU ILIBUIKOCTI, IUIABHOTO BHOOpY BenMWYMHM JOMTIB 1 iH. THUIOBI By31M 3axHUCTy 1
OnokyBaHHs. Po3paxyHOok mapameTpiB 1 BUOIp €I€MEHTIB TUIIOBUX BY3JIIB .

TunoBi cxemun (opMyBaHHS MyCKO-TAJIbBMIBHUX pEXHUMIB B CHCTEMax peseiHo-
KOKTaKTOPHOTO KEPyBaHHS €JIEKTPOIPHUBOIAMH TIOCTIHHOTO CTPYMY 3 IBUTYHAMH HE3JIC)KHOTO Ta
HOCIII0BHOTO 30y/KeHHs. CXeMHU 3 PEryltOBaHHAM CTPyMY SIKOPsI ITPH 3MiH1 MOJIs ABUTyHA. THIOBI
cxemMH (hOpMYBaHHS IyCKO-TJIbMIBHHX PEXHMIB 3 CUCTEMaX PEIEHHO-KOHTAKTOPHOTO KEePYBaHHS
ACUHXPOHHMMH JIBUTYHAMM 3 KOPOTKO3aMKHYTUM 1 ¢a3HuUM poTtopoM. be3myroBa komyrartis.
HaniBnpoBinHukoBi  komytatopu. TumoBi cxemu (opMyBaHHS TIyCKy 1 TaJbMyBaHHS
€JIEKTPOIIPUBO/IIB 3 CHHXPOHHUMM JIBUTYHaMU. BIIJIMB aBTOMaTHYHOTO peryinioBaHHs 30y/)KeHHs Ha
XapakTepucTuku. BuxopucranHs 3akoHiB Q=const, F=cost i iH. OcoOmuBocTi (opMyBaHHS
IIYCKOBHUX XapaKTEPUCTUK €JIEKTPONPUBOJA 3 ACUHXPOHHUMHU KOPOTKO3AMKHYTHMHU 1 CHHXPOHHUMHU
JIBUTYHAMH, $KI KHUBISATBCS BiJl MEpeki 3 OOMEXKEHOI MOTYXHicTIo. OCOoOIMBOCTI 3aXHCTY
€JIEKTPOIPUBO/IIB 3MIHHOT'O CTPYMY.

BukopucranHsi O€3KOHTaKTHUX MPHUCTPOIB, SKi MPAIIOIOTh 32 MPUHIIUIIOM PEICHHUX CUCTEM
JUIsl KepyBaHHS poOOTOI0 €NeKTpOonpuBoAa. Tunu 6e3KOHTAaKTHUX MPUCTPOIB.
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16.2. ®opMyBaHHSI CTATHYHHMX i JMHAMIYHHUX XapPaKTePUCTHK 3aMKHYTHX CHCTEM
€JIEKTPONPHUBO/IB MOCTIHOIO CTPYMY

3acTocyBaHHA ~ 3BOPOTHMX  3B'SI3KIB s (OpPMYBaHHS  IITyYHUX  XapaKTEPUCTHK
€JICKTPONPUBOAIB. Buamu 3B'sA3kiB: 3a HaAmpyrow, CTPyMOM, MarHITHAM ITOTOKOM, IIBHUJIKICTIO.
3B's13ku 3 Biaciukamu. KomOiHOBaHi 3B'A3KHM. MeToau po3paxyHKY pEryaroBaJIbHUX 1 HITYYHHUX
XapaKTEPUCTHK €JIEKTPOJIBUTYHIB B CHUCTEMax 13 3BOPOTHUMHU 3B's3kaMu. [lepeximgHi mporecu npu
MOCIIZOBHOMY 3'€JHAHHI JIAaHOK CHUCTEMM YIpPABIIHHS €JIEKTPONPUBOJAMH, MpPU HAasIBHOCTI
JEKITbKOX MpsAMUX 1 3BOPOTHUX 3B'3kiB. [lepexigHi mpouecu npu HasgBHOCTI B CHUCTEMI
HeJiHIHHOCTEH Pi3HOTO poay (3B'A3KHM 3 BiJICIYKAMHU, 30HM HEUYTIHMBOCTI, CyXe TEpTs, OOMEKEHHS
KOOPJUHAT 1 1H.).

TunoBi By3IM 3aMKHYTHX CHCTEM KEpyBaHHS MIBHJIKICTIO €JIEKTPONPUBOJAA IOCTIHHOTO
CTPYMy, pO3paxyHOK iX mapameTpiB 1 BuOIp eneMeHTiB. CTaTWyHI XapaKTEPUCTHKU TPH PIi3HUX
3BOPOTHHUX 3B'si3kax. HopMyBaHHS JUHAMIYHMX MEXaHIYHUX XapaKTEPUCTHK TPU  IIYCKY,
raJibMyBaHHI1, 3MiHI HABaHTA)KE€HHSI, X OPIBHAHHSA 13 CTATUYHUMU XapaKTEPUCTUKAMHU.

By3nu cxem kepyBaHHs mosieM jaBUryHa. OcoONMBOCTI aHami3y 1 CHHTE3y CHCTEM NpHU
KepyBaHHI 1oyieM ABUryHa. @OpMyBaHHS CTATUYHMX 1 JUHAMIYHUX XapaKTEPUCTUK MPHU KEpPyBaHHI
H0JIEM JIBUT'YHA.

TunoBa cxema kepyBaHHs enekTporpuBogoM B cuctemi TII-JI. OcobauBocTti GopmyBaHHs
HOTpIOHUX CTATUYHMX 1 AMHAMIYHUX XapakTepucTuk. Koperyioui 3B'si3ku. BIumB 30HU nepepBHUX
CTpyMiB neperBoproBaya. OcoOIMBOCTI CXEMHU 3 HEPEBEPCUBHUM THUPHCTOPHUM IE€PETBOPIOBAUEM.
AHaui3 CTaTUYHMX 1 JUHAMIYHUX XapaKTEPUCTHK.

Cucrema I'-JI 3 THpucTOpHHUM 30y keHHAM. CHHTE3 KOperyrouux 3B'a3KiB, Po3paxyHok
napametpiB. PopMyBaHHS ONTHUMAIbHUX MEPEXiAHUX MPOLECIB, CTATUYHUX 1 JAWHAMIYHUX
XapakTepUCTUK. TupucTtopHi 30yIHUKH, cxeMU 1 po3paxyHku. Crabinmizaiisi mpUCKOpeHHs alo
HiATPUMAaHHS CTaOUIBHOCTI CTPYMY B IEPEXIHUX MpoIecax 3 Pi3HUMU HABAHTAXKEHHSIMHU.

TumoBa cxema KepyBaHHS €JEKTPOINPHUBOAOM IMOCTIHOIO CTpyMy 3a JOIOMOIOIO
TUPUCTOPHOTO 30yIHHMKA 13 IIMPOTHO-IMIYIBCHOIO MOAYnALiet0. OcoOIMBOCTI aHANI3y 1 CHUHTE3Y.
CraTuuHi XapakTepUCTUKH 1 JUHAMIYHI BIACTHUBOCTI €J1EKTPOIPUBO/A.

CTpyKTypu NiANOPSIKOBAHOTO PEryJIOBaHHS KOOPAMHAT, OCOOJMBOCTI iX MOCIiJOBHOI
Kopekuii. 3abe3neueHHss TpaHUYHOI MIBUAKOAIL mNepexigHux nponeciB. Kpurepii onrumizamii
JTUHAMIKU. AMIUTITYJHO-4aCTOTHUN KpuTepiid. "Moaynbauii" 1 "CuMeTpuuHuil" onTUMyMHU.

Cxema TII-JI 3 miANOpsAKOBAaHMM KOHTYPOM pEryllOBaHHS CTPyMY, 3 HaJlarOJKEHHSIM
KOHTYpPY PEeryitoBaHHS Ha "TexHiYHUN" 1 "cumeTpuuHuil" onTUMyMHU. 3aCTOCYBaHHS aJalTUBHOIO
perynstopa cTpyMy. Po3paxyHok mapameTpiB peryasTopiB, ix peanizauis Ha enemeHTax YBCP.
[IporpamHe KepyBaHHS IIBUJAKICTIO 3 JIOIIOMOIOKO 3aJlaBayiB 1HTEHCHUBHOCTI MEPIIOTo i APYroro
nopsaKy. TodHICTh BIATBOPEHHS 3a/laHuX 3aKOHIB pyxy. DopMyBaHHS XapaKTEpUCTHK B CUCTEMI
JIBOX30HHOTO PEryIIOBaHHS HIBUIKOCTI.

Cuctrema I'-JI 3 TupUCTOpHUM 30y/DKEHHSIM, ONTHUMI30BaHa METOJOM TOCIIIIOBHOT KOPEKITIi.
Po3paxyHok 1 BuOip enemeHTiB. CTaTuyHi 1 AMHAMIYHI XapaKTEpUCTUKH, iX MOpiBHSIHHA. OIiHKa
TOYHOCTI 1 IKOCT1 pEryJIIOBaHHs.

CuHTE3 MOJANBHOIO PETYNIATOpPa B OJTHOMAaCOBHUX CHUCTEMaX. YMOBA acTaTHU3My OJIHOMAaCOBHX
CUCTEM 3 MOAAJILHUM PETYIISITOPOM.

16.3. ®opmyBaHHS CTATHYHHX i JMHAMIYHHUX XaPAKTEPHCTHK CHCTEM

€JIeKTPONIPUBO/IiB 3MiIHHOTO CTPYMY

TunoBi By3/lIM cXeM KepyBaHHS IIBUAKICTIO ACHHXPOHHUX  €JIEKTPOIPHUBONIB 3
NepEeTBOPIOBaYaMH HAINPYTH, PO3PaxyHOK iX mapaMmeTpiB 1 BuOip enementiB (cuctema TITH-A/T) .

KepyBaHHS aCHHXPOHHHUM €JIEKTPONPUBOAOM 3 MEPIOTUYHOI0 3MIHOIO JIOJJATKOBOTO ONOpPY B
KO poropa ABHTYHA. THUIOBI By3JHM CXeM, PO3pPaxyHOK iX mapamMmeTpiB i BUOip enemeHTiB. Cxemu
KepyBaHHS ACHHXPOHHUM €JEKTPONPHBOAOM 3 IMITYyJIbCHUM pEryJIIOBaHHSIM CTPyMy JABHUIYHA.
HopmyBaHHS cTaTHYHHX 1 TUHAMIYHUX XapaKTEPUCTHK.

Cucrema IIY-AJI. Tunoi By31u cXeM 1 THUIOBI CXEMH KEpyBaHHS 3 PpI3HUMHU
nepeTBoproBadyaMu 4actotd. OCOOIMBOCTI CHHTE3Y, 3aMKHEHOI CHUCTEMH PEryJIIOBaHHS MIBHIKOCTI,
pO3paxyHOK TmapaMmeTpiB 1 BuOip eneMeHTiB cxeM. @DOpMyBaHHS CTAaTUYHHUX 1 JUHAMIYHHUX
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xapakrepucTuK. CUCTEMH 4YaCTOTHO-CTPYMOBOIO KepyBaHHs. CHCTeMHU BEKTOPHOTo KepyBaHHs A/Jl.

TunoBi By3IM CXeM KEpyBaHHS ACHHXPOHHUMH €JEKTPONPBOAAMU 3  KACKaJHUM
peryiroBaHHAM IIBUAKOCTI. Po3paxyHok mapamerpiB 1 BuOip enemeHTiB cxem. Cxemu
aBTOMAaTHUYHOTO KEPyBaHHS CHHXPOHHO-BEHTHJIBHUM €JEKTPUYHUM 1 €JIEKTPOMEXaHIYHUM
KacKaJlaMHu.

YacToTHEe KepyBaHHS CUHXPOHHUM €JIEKTpOnpuBOaIOM. CHHXPOHHUI IBUTYH, SIKMI )KUBUTHCS
BiJl HE3aJIe)KHO KEPOBAHOIO MeEpeTBOproBaYa 4acToTH. CHHXPOHHUN JBUIYH, SIKUH JKUBUTHCS Bij
3aJIeKHOr0 IEepPEeTBOPIOBaYa YacTOTH (BEHTHJIbHUN JBUTYH), (OpMyBaHHS MOMEHTY, 3BOPOTHUI
3B'SI30K 3a MOJIOXKEHHSM pOTOpa, IPAaHUYHI XapaKTEPUCTUKH, IEPEBAHTAKyBaJIbHA 3/1aTHICTb.

MexaHi14H1 XapaKTepUCTUKU BEHTHJILHOTO JBUTYHA 3 KEPYBAaHHSM 3a HApPyTrolo 1 38 CTPYMOM.

PeryntoBaHHS MIBUJIKOCTI BEHTWJIBHOTO JIBUT'YHA: 3MIiHOIO 30Y/DKEHHS, 3MIHOIO HaIlpyTu
JKUBJICHHS, TTOBOPOTOM OCI JIaBaya IMOJIOKEHHsI BITHOCHO OcCi (a3 0OMOTOK cTatopa. MoXIHBICTh
pEryJIOBaHHS HaNpyryd NEPETBOPIOBaYa 3a PAXyHOK 3BOPOTHOTO 3B'SI3KY 3a IOJIOXKEHHSIM pOTOpA
(kepyBaHHS CUTHAJIaMU MaJoi MOTY>KHOCTI).

16.4. ®opmyBaHHS  XapPaKTePUCTHK  aBTOMATH30BAaHHUX  €JIEKTPONPUBOAIB 3
yYPaxyBaHHAM NPY:KHOCTI

AHaui3 1 CUHTE3 CHUCTeM 3 MpYyXHicTio. CTpyKTypa CUCTEMH HiANOPSAIKOBAHOTO KepyBaHHS
IpU OIMHUCI MPY>KHOTO MEXaHI3My JIBOMACOBOIO MOAEIUIIO 1 ii MEepeTBOPEHHS. YMOBU CYTTEBOTO
BIUIMBY NPY>KHOCTI Ha YacTOTy 3pi3y CHUCTEMH KepyBaHHs eJleKTponpuBoioM. CHiBBiAHOIIECHHS
napaMmeTpiB, K€ Ja€ 3MOTY 3HEXTyBaTH MpYXHICTIO. BruiuB koedilieHTa CHiBBIIHOLIEHHS Mac 1
fioro ontuManbHe 3HadeHHsA. CrocoOM KOpeKIii, sKi Aai0Th 3MOry 3a0e3MeuuTH IUIaBHY 3MIHY
BUXITHUX KOOpDIAMHAT TIPM BHCOKIA IMMBHUAKOAII. BIUMB CHIBBIAHOIIEHHS MDK CTajoOK dYacy
HPY>KHOCTI 1 CTaJIOI0 Yacy cucteMu. Jleski muTaHHg NOOyIOBU CUCTEM 3 0araroMacoBUM MPYKHUM
MEXaH13MOM.

CuHTEe3 MOJANBHOIO PETYNIATOpa B JBOMACOBUX CHUCTEMax 3 MPY)KHICTIO MHEPIIOro pomy.
CuHTe3 crnocrepiralodux HOPUCTPOIB y JABOMAcOBHX CHCTEMax. YMOBU acTaTHU3My JBOMAacOBHX
CHCTEM 3 MOAAJIBHUM DPETyIAToOpoM. MaTeMaTuyHa MOJeNb 00'€KTa 3 MPYXKHUMH jAedopMmariisiMu

JPyToro poiy.

17. EnexkTpuyHi Mepe:ki (eiekTpomMepe:xi).

Knacudikauis enexTpoMmepek. YMOBU pOOOTHM Ta KOHCTPYKTHMBHE BHUKOHAHHSA JIIHIN
eJIeKTpoMepekK. PexxnumMu 3a3eMIICHHSI HEUTpAJIEH B €JIEKTPOMEpEkKAX.

EnemeHTH eneKTpUYHOI Mepexi, IX XapaKTepUCTUKU Ta MapaMeTpH PO3PAXyHKOBUX CXEM
3aMiILEHHS.

3aja4i aHami3y YCTaJEHUX PEKUMIB eNeKTpoMepek. MeToau By3JI0BUX HAIpyT, KOHTYPHUX
CTpyMiB, OajaHCy MOTYXHOCTEH, y3araJbHEHMX HE3aJeKHUX 3MIHHUX. Po3paxyHKu pexumiB
CKJIaTHUX €JIEKTPOMEPEK YHCETbHUMHU METOJAMHU.

SkicTe enexTpoeHeprii Ta ii MOKAa3HUKU. BiAXuieHHsS Ta KOJMBAaHHSA HANpyru, 3aco0Hu ix
3HWKEHHsA. Hecumerpiss Ta HECHMHYCOiJHICTb B €JIEKTPOMEpEeKax Ta 3aco0M IX 3HMKEHHS.
PospaxyHok, BTpar enekTpoeHeprii Ta 3axomu Ui iX 3HIKEeHHs. OnTuMizailis pexuMiB
€JIEKTPOMEPEIX, B TOMY UUCIII IIJITXOM KOMIIEHCAIiT TEPETOKIB PEaKTUBHOI OTYXKHOCTI.

Mepexi  enexkTpornocTadyaldbHMX  cucTeM.  Po3paxyHKOBI ~ HaBaHTaXEHHsS  CHUCTEM
€JIEKTPOINIOCTa4YaHHs, METOIM iX BM3HaueHHSA. CXeMM MiJCTaHLIN eJeKTPONOCTayaJIbHUX CHUCTEM.
Komnencamiss peakTMBHOI TOTYXHOCTI B Mepexax crnoxkuBadiB. Cucrema TtapudiB Ha
€JIEKTPOEHEPIiio.

EnemeHTH IPOEKTYBaHHS €IEKTPOMEPEXK, TA OCHOBHI TEXHIKO-CKOHOMIYHI TOKa3HHUKH iX.
Bubip nepepisiB npoBoais diHii. CxeMu eneKkTpoMepex, ix BUOip.

18. EnexkTpuuHi cranmii (eJIeKTPUYHA YACTHHA)

Texnonoriuni cxemu enekrpocranuiii (EC) piznoro tumy. I'padiku naBantaxenp EC Ta ix
peryitoBaHHs. BIUIMB 3pOcTaHHs OJMHUYHOI IMOTY>KHOCTI T€HEpaTopiB, CUIIOBUX TPAaHC(HOPMATOPIB
Ta €JEKTPUYHUX JABHUTYHIB Ha moOynoBy cxem EC, Ha BHMOrM 1O KOMYTAIIHOI amaparypu Ta
CTPYMOIIPOBIIHUX eneMeHTiB. OcoOIMBOCTI TONOBHUX cxeM 1 cxeM BracHux mnotped EC pizHoro

10



THITY.

Mertonu Ta 3acobu oOMexeHHs cTpymiB kopoTkoro 3amukanHs (K3). Excruryarariiini
XapaKTepUCTUKU Ta KOHCTPYKTHUBHI OCOOJIMBOCTI CTPYMOIPOBIJIHUX €JIEMEHTIB, KOHTAaKTHHX
CIOJIy4€Hb, METOAMKA iX BUOOPY.

PexxumMu poOOTH CHUHXPOHHHMX TEHEpaTopiB, MABHUIYHIB, KOMIICHCATOpIB Ta iX cHCTEM
30y/mkeHHs. Metoauka iX aHamizy. Pexumu poboTu enekrponBuryHiB BiaacHuX mnorped EC B
HOPMAJIbHUX Ta AaHOPMAJIbHUX peXuMax. Pexumu poOOTH CHUIOBHX TpaHCPOpPMATOpiB Ha
€JIEKTPOCTAHIIISAX Ta MiACTAHITISX.

Cuctemu yrnpaBiiHHs, KOHTpoo Ta curHainizauii Ha EC 1 migcTaHmisx.

3a3emJIsII04i IPUCTPOT EICKTPOYCTaHOBOK.

OCHOBM NPOEKTYBAHHS €JIEKTPOCTAHIIIMN.

KoncTpykiiis po3noiabHUX MPUCTPOIB, KOMIOHOBKA €IEKTPUYHUX CTAHIIN Ta MiJCTaHIIH.
OmniHka HaAIMHOCTI CXeM eNEeKTPUYHMX 3'€/THaHb €JIEKTPOYCTAHOBKH.

19. ABapiliHi pe;KUMH Ta CTIMKICTH eJIEKTPOCHePreTHYHUX CHCTEeM

Krnacudikamis aBapiiiHUX peXHMIB 1 IpoueciB. MeToJ CHMETPUYHUX CKIIAQJAOBUX ISl aHAJI3Y
HECUMETPHYHUX aBapifHUX PEXHUMIB Ta PO3PAXyHKOBI CXEeMHU 3aMiIIEHHS eJIEMEHTIB.

Metoau po3paxyHKy aBapiiiHMX peXuMiB 1 mepexigHux mnpoueciB y cknagnux EEC, y Tomy
yucai M y (a3HuX KoopauHarax. 3arajibHi piBHSHHS MEPEXiTHUX eJIEKTPOMEXaHIYHUX MpPOIECIB B
EEC.

OcnoBHi monsATTs Teopii criikocti EEC. Mogeni Ta po3paxyHKOBI CXEMH 3aMilllCHHS
enementiB EEC nns anamizy crifikocTi. CTPYKTypHI CXE€MHU Ta PIBHSHHS CHUCTEM pETYITIOBaHHS.
Crarnuyna cridikicte EEC. [lunamiuna cridikicte EEC. Meroau po3paxyHKy Ta 3acobu
3abe3neueHHs cTiiikocTi cxiaaaux EEC.

20. ABTOMATHYHE KEPYBAHHA TA peJIeHUH 3aXHCT eJIEKTPOCHEPreTHYHUX CHCTEM

3ana4i KepyBaHHS €HEPreTUYHOI0 CHCTeMOIo Ta ii enemeHTaMu. OCHOBHI MOJOKEHHS Teopil
iHdopManii Ta MNPUHIUOM M[00yAOBH 1H(OPMALIHHO-KEPYIOUMX CHUCTEM, Yy TOMY YHCIl B
€JIEKTPOCHEPIeTULL.

[ToGymoBa, cTpykrypa Ta iH(oOpMaIliiHe 3a0e3MeYeHHsT MIKPONPOIECOPHUX CHUCTEM B
esiekTpoeHepreruni. Curnanu i 3aBajgu. Metonu anani3y curnainis. [lepenada i 3aXucT naHux.

Tenemexaniuni cucremu nepenadi iHdopmanii B EEC. Ilpunuunu noOynoBu NpUCTPOIB
TEJICBUMIPIOBAHHS, TeJEeCUrHali3alii Ta TenekepyBaHHsA. OOpoOneHHs Ta BioOpakeHHA
teneindopmarrii.

ABTOMaTHYHE PETYJIIOBaHHS HANpPYr'M Ta PEaKTMBHOI MOTYXXHOCTI. ABTOMaTHYHI PEryIsTOpU
30y/IPKeHHS] CUHXPOHHUX TeHepaTopiB. ABTOMAaTHYHE PEryJIIOBaHHSA KOEQILIEHTIB TpaHCcQopMallii,
TpaHchopMaTopiB Ta aBTOTpaHCHOPMATOPIB. ABTOMATUYHE PETYIIOBaHHA YacTOTH Ta aKTHBHOI
HOTY>KHOCTI ¥ aJITOpUTMHU X peasisarliii.

Peneiinnii 3axuct 00’ €KTIB €1EKTPOCHEPTETUYHUX CUCTEM, (DYHKIIIT, BIACTHUBOCTI Ta
IPUHLIMIN Ai1, 3ac00M peaiizalii. 3aXUCT eIEeKTPUYHUX MEPEX. 3aXUCT CHHXPOHHUX I'€HEPaTopiB,
JBUTYHIB. 3aXUCT TpaHC(hopMaTopiB. 3aXUCT IIUH €JIEKTPOCTAHIIIHN Ta MiACTaHIIIH.

[lepBuHHI BUMIipIOBaJIbHI IEPETBOPIOBaUi JJIsl PUCTPOIB 3aXUCTy Ta OCOOIMBOCTI 1X
PEKUMIB.

@OyHKIUIHA HAIIHHICTh NPUCTPOIB 3aXUCTY Ta ABTOMATUKHU.

@®opMH KOHTPOJIIO Ta METOAU OLIHIOBAHHA

Oprani3yBaHHs Ta IPOBEICHHS BCTYIIHUX BHUIPOOYyBaHb IO AacHipaHTypu 3IiHCHIOIOTH
BianoBiHo A0 IlpaBun mnpuilomy no acmipantypu HarionansHoro ysiBepcureTy «JIbBIBChbKa
MOJIITEXHIKa» Y BiAMOBIAHOMY POLIi.

Berynauit  icnut 31 cneuianbHOCTi 141 «EnexkrtpoeHepreTtuka, eneKkTpoTeXHIKa Ta
€JIGKTPOMEXaHiKa» MPOBOJATh Yy MHMCbMOBO-YCHIM (oOpMi 3riIHO 3 OKpeMHM TIpadikoM, SKHM
3arBepikye Pexkrop VHiBepcuTeTy Ta SIKMM ONPUIIOAHIOIOTH HA 1H(QOpPMALIHOMY CTEH[1 BIILLY
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JIOKTOPAHTYpH Ta aclipaHTypu U o¢iniiiHoMy BeO-caiiTi YHIBEpCUTETY HE Mi3HIilIEe HIXK 3a TPH JHI
710 TIOYATKy IpUHMaHHS JOKYMEHTIB.

Ex3amenauiiini Oinetd BCTymHOro icmurty 31 crneuiaibHOCcTi 141 «EnexrpoeHnepreTuka,
€JICKTPOTEXHIKAa Ta eJEeKTpOMeXaHikay (POopMyIOTh B 00CS31 MporpaMH BHIINOI OCBITH Marictpa 3i
cneuianbHOCT 141 «Enekrpoenepreruka, eIeKTPOTEXHIKA Ta €JICKTPOMEXaHIKay.

Pe3ynbraTti BCTymHOTO iCTIMTY 31 CIIEMIIBHOCTI OLIHIOIOTH 32 100-0a1pHO00 MIKAJIOH0.

Ex3zamenauiiinuii OieT BCTYHNHOIO ICHMTY JO acmipaHTypu 31 cheuianbHOCTi 141
«EnexTpoenepreTuka, e1eKTpOTEXHIKa Ta €JIEKTPOMEXaHIKa» MICTUTH:

®  MHCHMOBY KOMIIOHEHTY 3 YOTHPBHOX NMHTaHb, CPOPMOBAHMX 3a posainamu 1-20 miei
[Tporpamu (Ko’kHE 3 YOTHPHOX HHUTAHb €K3aMEHALIMHOro OlleTa OLIHIOITh MakCUMalbHO B 20
0ariB, MakCUMaJIbHA CyMapHa KUTBKICTh OaiB MMChMOBOT KOMITIOHEHTH — 80 0OaiiB);

®  YCHY KOMIIOHEHTY BCTYMHOI'O iICIIMTY 3 YOTUPbOX MUTaHb (KOXKHE 3 YOTUPHOX MUTAHb
YCHOi KOMIIOHEHTH OL[IHIOIOTh MaKCHMaJlbHO B 5 0aJiB, MaKCUMajibHa CyMapHa KIJIbKICTh OaiiB
yCHOi KoMIToHeHTH — 20 GaiB).

Kpurepii omiHOBaHHS KOKHOTO MUTaHHS MHCBMOBOI Ta YCHOT KOMITOHEHTH BCTYITHOTO iCITUTY
31 cnenianbHOCTI 141 «EnekrpoenepreTuka, eneKTpOTeXHIKa Ta eNEKTPOMEXaHIKa» € TAKUMHU:

Ominka «BimMiHHOY» (18-20 GamniB A/ MUTaHh MUCHMOBOI KOMIIOHEHTH Ta 5 0ajiB JUIsl MUTaHb
YCHOT KOMIIOHEHTH): BCTYIIHUK JO aclipaHTypH JIEMOHCTpYye Oe30raHHE BOJIOAIHHSA MaTepialoM
1010 3MICTY MUTAHHS; CAMOCTIMHO, TPAMOTHO 1 MOCIIOBHO, 3 BUUYEPITHOIO TOBHOTOIO BI/IMOBIB Ha
IUTAHHSA; JIEMOHCTpY€e IIMOOKI Ta BCeOIYHI 3HAHHSA, JIOTIYHO OyIye BiJMOBib; BHCIOBIIOE CBOE
CTaBJICHHA [0 THUX 4YM IHIIUX MpoOJieM; BMI€ BCTAHOBJIIOBAaTH NPUYMHHO-HACIHIJIKOBI 3B’SI3KH,
JIOT1YHO Ta OOTPYHTOBAHO OyayBaT BUCHOBKH.

Ominka «mo6pe» (14-17 GamiB ayis MUTaHb MUCHbMOBOI KOMIIOHEHTH Ta 4 Oanu Ijisi MUTaHb
YCHOT KOMIIOHEHTH): BCTYIHHUK JI0 acIlipaHTypH J100pe 3aCBOIB TEOPETUYHHUM MaTepiall o0 3MICTY
NUTAaHHS, apTyYMEHTOBAHO BHKJIAJA€ WOTO; PO3KPHBAE OCHOBHHUM 3MICT NHUTAHHS, A€ HEMOBHI
BU3HAUEHHsI MOHATH, JOMYCKa€ HE3HAYHI MOPYLIEHHS B MOCIIIOBHOCTI BUKJIAJEHHS Marepialy Ta
HETOYHOCTI NMPU BUKOPUCTAHHI HAyKOBUX TEPMIHIB; HEUITKO (POPMYIIIOE BUCHOBKH, BUCJIOBIIIOE CBOL
MIpKyBaHHS I10JI0 THX YM 1HIIUX IpoOieM, aje NPUITYyCKAeThCsl NEBHUX MOXUOOK Y JIOTili BUKIIAIy
TEOPETUYHOTI'O 3MICTY.

Ominka «3amoBiabHO» (10-13 OamiB 11 mMUTaHb MUCHMOBOI KOMITOHEHTH Ta 3 Oand is
NUTaHb YCHOI KOMITOHEHTH): BCTYITHHK JO AaclipaHTypd B OCHOBHOMY 3aCBOiB TEOpPETHYHHMA
Mmarepiaj MoJ0 3MICTY MUTaHHS; (parMEHTapHO PO3KPUBAE 3MICT MUTAHHS 1 Ma€ JIMILIE 3arajbHe
HOro poO3yMiHHS; TNpU BIATBOPEHHI OCHOBHOTO 3MICTY IUTAHHS JONYCKAa€ CYTTEBI IOMUIIKH,
HaBOAUTH MPOCTI MPUKJIIAAN, HETIEPEKOHINBO BIAMOBIAAE, IITYyTAE MTOHSTTS.

Ominka «He3aao0BUTEHO» (0-9 OamiB Jis MUTaHR MHCHMOBOI KOMIOHEHTH Ta 0-2 OGamw as
IUTaHb YCHOI KOMIIOHEHTH): BCTYITHUK HE 3aCBOIB 3MICT NMUTAHH, HE 3HA€ OCHOBHHX HOr0 MOHSTS;
Jla€ HeTIPaBWIIbHY BiJINIOBi/Ib HA 3aITUTAHHSI.

Ilig yac BUKOHAHHS 3aBJaHb BCTYIHOrO icnuTy 3i cneuiaibHOCTi 141 «EnekrpoeHnepreTuka,
EJIEKTPOTEXHIKA Ta €JIEKTPOMEXaHiKa» BCTYMHHUK MOBHHEH HEYXHWJIBHO IOTPHUMYBATHUCS HOPM Ta
IpaBHII aKaJieMiuyHoi JoOpodecHOCT! BiAmoBiaHO A0 [lonoxkeHHs mpo akaneMidyHy JOOPOYECHICTh y
HamionaneHoMy yHiBepcuteTi «JIbBiBChKa TOMITEXHIKa». 3a MOPYIICHHS 3a3HAYEHUX HOPM Ta
IpaBUJI BCTYMHUKIB O ACHIpaHTypu MNPUTATAIOTH A0 BIAMOBIIAIBHOCTI 3TiTHO BUMOT YHHHOTO
3aKOHOJIAaBCTBA.
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