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I. 3AT'AJIBHI BITIOMOCTI

BerynHuil icnuT Ha HaBYaHHA JUIs 3400YTTS HAYKOBOT'O CTYMEHS JIOKTOpa
¢binocodii 31 cnemianbHOcTi 141  «EnekTpoeHepreTuka, eJIEeKTPOTEXHIKA 1
eJIEKTPOMEXaH1Ka» MPOBOJUTHCS JUIsl BCTYIHUKIB, SIKI MAIOTh CTYIIEHb Marictpa™.

OcBitHs nporpama «Enexrpoenepreruxka, EJIEKTPOTEXHIKA 1
enekTpoMexaHika» Binnosinae micii Ta ctparerii KIII im. Irops Cikopcekoro, 3a
SKOIO CTPATETIYHUM MPIOPUTETOM YHIBEPCUTETY € (yHAaMEeHTali3alis MiArOTOBKU
¢daxiBuiB. OcoOJMBOCTI OCBITHHOI MpOrpaMu BpPaxoBaHO NUIIXOM OOpaHHS
BIJIMOBIHUX PO3AUIIB MNpOrpaMu BCTynHOro icnuTy. IIpoBelneHHS BCTYHMHOTO
ICIUTY Ma€ Ha MET1 BU3HAYUTHU PIBEHb MIJTOTOBKU BCTYMHHKA 32 BUOPAHOIO IS
BCTYINY CIELIANBHICTIO.

TeopeTnuHi MUTaHHSA A0 BCTYNHOI'O ICIIUTY MOXHa MOAUIMTH Ha J€B’AThb
PO3/ILTIB:

1. TeopernuHa eIeKTPOTEXHIKA.
TexHika CUIIBHUX €JIEKTPUYHUX T4 MArHITHUX TMOJIB.
Enexrpuyni cranii
EnexTpuuHi cucteMu Ta Mepexi
VYrpaBiiHHS, 3aXUCT Ta aBTOMATU3AI[Isl EHEPTOCUCTEM
EnexTpoMexaHI4H1 CUCTEMU aBTOMAaTH3allli Ta eIEKTPONPUBO/T
EnexTpuuHi MalmHu 1 anapatu
Herpanuiiiiai Ta BIAHOBIIOBaH1 JpKepesia eHeprii
Cucremu  3a0e3medeHHs CIOKMBA4UiB  €JIEKTPUYHOIO EHEPri€lo,
€JIEKTPOTEXHIYH1 KOMIUIEKCH, €JIEKTPOMEXaHIYHI CHUCTEMH, aBTOMAaTH3allis
CJIEKTPOTEXHIYHUX Ta EJEKTPOTEXHOJOTIYHUX KOMIUIEKCIB, €HEPreTHYHUN
MEHEKMEHT Ta €HEProePEeKTUBHICTb.
3aBAaHHS A0 BCTYMHOTO BUNPOOYBAHHS CKIAAAETHCS 3 TPHOX TEOPETUUHUX
nutanb. Jlo ex3ameHamiiHOro OUIETy BKIIOYAIOTHCSA BIAMOBIAHO: MepuIe
3alMMUTaHHS 3 MEPIIOro PO3ALTY, APYre 1 TPEeTe 3amuTaHHs 3 APYTOro mno AeB’sITUH
PO3ILITH.

Berynne BumnpoOyBaHHA 31 CHELIaIbBHOCTI MPOBOJIUTHCA Yy (POopMi YCHOTO
eKk3aMeHy. TpuBaNICTh MIATOTOBKM BCTYIHHWKA 10 BIAMOBIAI — 2 akKaJeMidyHl
roJuHU. Y HAaCTYITHOMY PO3JAUI MPOrpaMu HABEJAEHO JIMIIE T1 TEMU 3 3a3HAUYEHUX
PO3A1IIB, SIKI CTOCYIOTHCSI BUKOHAHHS 3aB/IaHb BCTYITHUX ICITUTIB.

Indopmariis npo mpaBuia NpuiloMy Ha HaBYAHHS T4 BUMOTHU JI0 BCTYIHHKIB
32 OCBITHBOIO  mporpamoro  «EnexktpoeHnepreTrrka,  eleKTpOTEXHIKa 1
eJIEKTpOMEXaH1Ka» HaBeJeHO B po3Aull «BceTyn 0o acmipaHTypu» Ha BeO-CTOPIHIII
acnipantypu Ta aoktopaHtypu KIII im. Irops Cikopchkoro 3a NOCHJIAHHSIM:

https://aspirantura.kpi.ua/
*Bigmosinno momn.2 Po3giny XV 3akony Ilpo Bumry ocBiTy BHIIAa OCBITa 32 OCBITHBO-
KBaJTi(hiKaI[IITHUM pIBHEM CIeliajlicTa MPUPIBHIOETHCA 10 BULIOT OCBITH CTYIEHS MaricTpa.
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II. TEMU, 1O BUHOCSATBHCSA HA BCTYIIHE BUITPOGOBYBAHHS
Po3ain 1. TeopernuHa ejieKTpOTEXHiKA

Tema 1.1. OCHOBHiI NOHATTS €JEKTPOMATHITHOIO IOJISl i €JIEKTPHYHHUX
KL

3aranpHa XapaKTepHCTHUKa 3a]lay Teopii eJeKTPOMArHITHOIO MOJs Ta Teopii
CJEKTPUYHUX 1 Mar"iTHUX Kul. OCHOBHI PIBHSHHSI €JIEKTPOMArHiTHOTO TOJIS B
iHTerpanbHid ¢opmi. EHepris, cuiM 1 MeXaHIYHI TPOSBH EJIEKTPUYHOTO 1
MarHiTHoro moaiB. OCHOBHI NHapaMmeTpu EJIEKTPUYHUX 1 MAr”HiTHUX IMOJIB B
iHTerpanbHid  (opmi. IlocTaHOBKa 3amady  aBTOMATHU30BAHOIO MPOEKTYBAHHS
EJIEKTPOTEXHIYHUX MPUCTPOIB.

Tema 1.2. Teopist JiHIAHUX eJIEKTPHYHUX KiJ

EnexTpuuHi 1 €NEKTPOHHI KoOJIa B CHUCTEMax IMepeAadl 1 MepeTBOPEHHS
eneprii Ta iHdopmarii. Kmacudikamis kim 1 iX ejeMeHTiB. J[BOMOTIOCHUKH 1
O6araronontocHuku. KepoBani jxepena. [HaykTuBHO-3B's13aH1 eneMeHTu. ['padu 1
TOMOJIOT1YHI MaTPHIll €JIEKTPUYHUX CXEM, TOMOJIOT1YHI PiBHAHHA. 3akoH Oma ais
y3arajJibHeHOi BITKM, MaTpU4yHI KOMIIOHEHTH1 piBHSHHA. By3nmoBi 1 po3mupeHi
BY3JIOBI PIBHSIHHS, KOHTYpH1 PiBHSAHHA. YHCEnbHI METOIU PO3B’A3KY PIBHAHb K1
Ipy yCTaleHUX pexkumax. TouHi Ta itepauiiHi mertonu. Meron ["ayca; po3kian
MaTpHilb Ha TPUKYTHI CHIBMHOXXHUKH;, YHMCEJIbHI METOAU OOEpHEHHS MaTpHllb.
YMOBU 301KHOCTI iTepaliiHUX MeTOJIB. Po3paxyHOK BXIIHHUX 1 MepeJaTOUYHHUX
¢byHkuii B cuMmBoiiuHiid ¢popmi. Tononoriyni Mmeroan ananizy. CurnanbHi rpadu 1
iX 3aCTOCYBaHHS J0 aHAJI3y €JIEKTPUYHUX KiJI.

baratoda3zni kona. Po3paxyHOK CHMETpUYHUX 1 HECUMETPUYHUX TpUDa3ZHUX
Ki1. MeTos1 CUMETPUYHHUX CKIIAJIOBUX.

baratonontocHuky; Matpuui OaraTomnoitocHUKIB. (OCHOBHI  PIBHSHHS
PETYISIPHUX YOTHUPUIIOIIOCHUKIB. XapaKTepUCTUYH1 OMOPH 1 KOe(IlIEHT Mepeaadi.
3acTymHiI CXeMH B3a€EMHUX 1 HEB3a€EMHUX YOTHUPHUIIONIOCHUKIB. 3'€THAHHS
YOTUPUTIOTIOCHUKIB. YOTHUPHUIIOIIOCHUKH 13 3BOPOTHUMHM 3B'si3kamu. OcoOJIMBOCTI
dbopMyBaHHS PIBHSHB KT 13 0araTOMOJIOCHUMM KOMMOHeHTaMu. ['10puaHi piB-
HAHHS. ['ipaTopu 1 KOHBEPTOPHU OTOPY.

EnexTpuuHi KoJjia 3 HErapMOHIYHUMU HaNpyraMmu 1 cTpyMaMu. ["apMOHIYHMIMA
aHami3 nepioAndYHUX QyHKUIA. Jliroue 3Ha4YeHHS 1 MOTYXHIicTh. CurHamu 1 ix
cnexktpu. CnekrpanbHa ryctuHa. IlepeTBopeHHs CUTHAIB JIIHIMHUMU CHCTEMaMHu.
Enementu Teopii puibTpiB. PeakTuBHi QuibTpu. bedinnykuiitai pinetpu. YacToTH1
XapaKTePUCTUKH 1 METOJU iX pO3PaXyHKY.

[lepexigHi mporecu B JIHIMHUX KoJIaX. AHali3 JTUHAMIYHUX TPOIECIB B
yacoBiil oOmnacti. Knacuunuit meton. OcoOIMBOCTI pO3paxyHKY MpU HAsSBHOCTI
€MHICHUX KOHTYpIB Ta IHIYKTUBHUX mepepi3iB. CkialaHHs Ta YHCENbHI METOAU
pPO3B'SI3KY pIBHSHb CTaHy. JIMCKpETHI CXEMHI MOJe/i KOMIIOHEHTIB Kojia 1 iX
3aCTOCYBaHHSl Il YUCEIBHOTO PO3B'A3KY PIBHAHb CTaHy. AHali3 JUHAMIYHUX
MPOIIeCIB B YaCTOTHIN 00J1acTi. 3acTocyBaHHs nepeTrBopeHsb Jlamiaca 1 dyp'e mis
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PO3paxyHKy nepeximHux mpoieciB. HaGamxeHi 1 YUCI0BI METOIU CIIEKTPATIHLHOTO
aHamizy. 3B'A30K NEPEXiTHUX 1 YACTOTHUX XapaKTEPUCTHK.

Enementu cunTe3y NiHIMHUX Ki1. BracTuBocT! GyHKLINA 1 METOAM peani3alii
JBOTIOJIOCHUKIB 1 YOTHPHUIOJIIOCHUKIB MACUBHUX €JIEKTpUYHUX Kul. CuHTE3
0€31HAYKTUBHUX YOTUPHUIOIIOCHUKIB 3 aKTUBHUMH 1 HEB3aEMHUMHU €JIEMEHTAMHU.

Kona 3 posnoainenumu napamerpamu. OCHOBHI pIBHSIHHS JAOBTUX JIHIN 1 1X
PO3BO30K JJIsl YCTaJICHUX CHUHYCOiTHUX KOJuBaHb. [lepexiiHi mpolecu B Kojax 3
PO3MOIIEHUMHU MTapaMeTpamH.

Tema 1.3. Teopis HeTIHIMHUX eTCKTPUIHUX KL

VYcraneni nporecu B HENHIMHUX Kojax. MeToau po3paxyHKy HETIHIMHUX
€JIEKTPUYHUX 1 MarHiTHUX KUI MPU MOCTIMHUX cTpyMmax 1 Hampyrax. OcoOauBOCTI
HEeJTIHIMHUX KU 3MIHHOTO CTPyMYy 1 METOJM iX pO3paxyHKy. AHali3 yCTaJ€HHX
MpOLECIB B HENHIMHUX KOJIaX 3MIHHOTO cTpyMy. DOpMYBaHHS Ta YHUCENbHI
METO/IM PO3B'SI3KYy alreOpaiyHUX PIBHSAHb HENIHIMHUX PE3UCTHUBHUX EJIEKTPUUHUX
Ki1. MeTos Manoro napamerpy.

[lepexigHi mpoiiecu B HeNHIMHUX KojaX. OCHOBHI METOAM aHali3y.
AcumnroTuudi metoau. Merton 30ypeHHs. MeTon rapMoHIYHOrO OajlaHcy 1
YacTOTHI BJIACTUBOCTI HENIHIAHUX Ki1. Da3oBa monmHa. MeTon 3MIHHUX CTaHy.
YucenbHl METOOM PO3B'S3KY HENIHIMHUX pIBHSAHb CTaHy. MeToau HEsSBHOIO
IHTerpyBaHHsA. JIucKkpeTHI Mojeni HeMHIMHUX pEeaKTUBHUX €JIEeMEHTIB 1 iX
3aCTOCYBaHHS ISl pO3PaXyHKY JUHAMIYHUX MPOIIECIB.

ABTOKONIMBaHHA. Mailke rapMoHiiiHI KoyiuBaHHs. PenakcailiiiHi KoJMBaHHS.
Criiikicte. EHepreTuuHi CHiBBIJHOIIEHHS. MAalIMHHUNA METOI PO3PaXyHKY
NEepioJIMYHUX 1 aBTOKOJIMBAJIbHUX PEKUMIB.

OCHOBHI BEKTOpH 1 OCHOBHI PIBHSIHHA €JI€KTPOMAarHitTHoro mnojs. CucreMu
piBHAHb MakcBena. EnexktpoanHamiudi nmoTeHmianu. ['pannuni ymoBu. EHepris.
Teopema Ymona-Iloiinrinra. Teopema ["ayca.

Cratnyni nosst. OCHOBHI PIBHSHHS €IEKTPUYHOTO 1 MATHITHOTO CTATUYHOTO
nosia. KpaeBi 3agadi 1 MeToau ix po3B'sa3ky, Meroa KOH(QOPMHUX MEPETBOPEHD 1
METOJI PO3AUICHHS 3MIHHUX. YHCeIbHI METOIM PO3B'A3KY KpaloOBUX 3a7ad: METO[
CITOK, METOJl KIHIEBHX eJeMeHTIB. Meroa IHTerpajdbHUX pIBHSIHb TeEOpil
MOTEHIllaly 1 HOro 4HcenbHa peanizamis. €MHICTb, €MHICHI 1 NOTEHIIIIHI
Koe(DilliEHTH.

CrauioHapti eneKkTpuuHi 1 MarHiTHI 1ons. OCHOBHI pIBHSHHS TOJIA.
Hudepenmiitna dopma 3akoHiB Owma, Jlenna-Ixoyns, Kipxroda. IlomiOHicTh
CTaTUYHUX 1 CTAllOHAPHMX TMOJIB. BEeKTOpHMN MAarHiTHUA MOTEHIIa.
[loTokomenienHs. BrnacHa 1 B3aeMHa IHAYKTUBHICTb. 3aCTOCYBAHHS METONIY
IHTETpaIbHUX PIBHSHb.

3MiHHE €JIEKTPOMAarHiTHe TMoje€ B MPOBIIHOMY CcepeAoBHINi. XBHII B
npoBinHux cepeposuinax. [lopepxuesuit edext. [I[pOHUKHEHHS MarHITHOTO MOJIS B
MacuB (epomMarHeTuka Mg MPSMOKYTHOI XapaKTepUCTHUKU HaMarHidyBaHHS.
MopentoBaHHS 3MIHHHUX IOJIIB B IPOBIIHUX CEPETOBUIIAX.



EnexTpoMarHiTHi XBWJIl 1 BUIPOMIHIOBAaHHA. XBWJIBOBE PIBHSHHSA 1 HOro
po3B's30k. ['apMOHIMHI XBWJIl B  1l€aJIbHOMY  JIEJNEKTpUKy. BinOutrsa
€JIEKTPOMArHiTHUX XBWJb. XBWJI B MPOCTOPi, OOMEKEHOMY MPOBIIHUMU
rpaHulgMH. XBUIEBOHU 1 pe3oHaTopu. Tunu xBuib. dazoBa 1 rpynosa MIBUAKICTS.
PiBHstHHS HanamOepa. BunpomintoBaHHs KBaHTOBHX reHepaTopiB.
EnexTpoMarHiTHi moist B pealbHUX JleNIeKTpUKaxX, (epoMarHeTukax 1
aHI30TPOINHUX cepenoBuiax. KomriekcHi napameTpu cepeoBHILA.

YucenbHi METOIM PO3PAXyHKY HECTallOHapHUX MouiB. EjexTpomarHitHi
oJisi B pyXxoMux cepefoBuiiiax. OCHOBHI pIBHSHHS MarHiTHO1 T'IpOANHAMIKHY.

Jliteparypa a0 po3ainy 1

1. boiiko B.C. TeopernuHi ocHOBH enekTpoTexHiku: B 3-x 1. Ilimpyun. s
CTyH. €JICKTPOTEXH. cremianbH. BUmUX 3aki. ocB. Tom 1 / B.C. boiiko, B.B.
Botiko, FO.®. Bunono6b [Ta iH.]; 3a 3ar. pen. .M. Umxkenka, B.C. boiika.— K.: IBI]
«ITomrexnika», 2004. — 272 c.

2. boiiko B.C. TeoperuuHi ocHOBH enekTpoTexHiku: B 3-x 1. Ilimpyun. s
CTy[. €JICKTPOTEXH. CIemianbH. BUIUX 3aki. ocB. Tom 2 / B.C. boiiko, B.B.
Botiko, FO.®. Bunono6 [Ta iH.]; 3a 3ar. pea. .M. Unxenka, B.C. boiika. — K.: IBI]
«ITomirexuikay, 2008. — 224 c.

3. boiiko B.C. TeopernuHi ocHOBH enekTpoTexHiku: B 3-x 1. Ilimpyun. s
CTyH. €JICKTPOTEXH. CremianbH. BUIUX 3aki. ocB. Tom 3 / B.C. boiiko, B.B.
Botiko, FO.®. Bunono6 [Ta iH.]; 3a 3ar. pea. .M. Unxenka, B.C. boiika. — K.: IBI]
«ITomirexuikay, 2013. — 244 c.

4. TeopeTuuHi OCHOBM eNeKTpoTexHiku-3. HeminiiiHi kona. OcHoOBH Teopii
enekTpoMarHiTHoro nosig. Koncnekr nekuiit [EnekrponHuit pecypc] : HaBd. mocio.
st crya.  cneuianbHocTi 141 «EnextpoenepreTHika, eleKTpOTEXHIKAa Ta
enexkrpomexanikay / KIII im. Irops Cikopebkoro ; ykiaz.: JI. FO. Cnoinyn, M. I1.
Bbypuxk. —Kwuis : KIII im. Irops Cikopeskoro, 2021. — 192 c.

5. OcHoBu Teopii enexkrpomarHitHoro mnons. Kypc nexuiil [Enextponnwuii
pecypc] : HaB4u. moci0. mist cryd. cnemianbHocTi 141 «EnextpoenepreTtuka,
EJICKTPOTEXHIKA Ta €JICKTPOMEXaHIKay, crerianizaiii « EnexrpomexaniuHi CUCTEMU
aBToMaTHu3aulii Ta eneKTponpuBojl, enekTpomMoOuUTbHICTEY / KIII iM. Irops
Cikopcebkoro, yknan. JI. FO. Croinyn. — Kuis : KIII im. Iropst Cikopcskoro, 2020. —
102 c.

Po3aia 2. TexHika CHJIIbHUX €JIEKTPUYHUX TAa MATHITHUX I0JIiB

Tema 2.1. Enexkrpodi3u4Hi OCHOBH TeXHIKH CHJIBHHUX €JEKTPHUYHHUX Ta
MAarHiTHMX MOJIB

YTBOpeHHsI Ta HeWTpamizamis 3aps/DKeHUX YacTMHOK B rasi. Pyx
3apsAIKEHUX YaCTHMHOK B rasi. YMoBa camMOCTIMHOCTI po3psany B rasi. [lodatkosi
Halpyrd MOPOMDKKIB 3 OJHOPIAHUM Ta HEOJHOPIAHUM €JIEKTPUYHHM TOJIEM.
JlaBunHa Tteopis npoboro TayHcenna-Porosebkoro. 3akon Ilamena. CtpumepHa
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Teopist mpo6or. OcoOaMBOCTI TPOOOIO JOBIUX MOBITPSHUX MPOMIDKKIB, J1IEpHUN
npouec. XapaKTepUCTUKH Ta OCOOJIMBOCTI 3acTocyBaHHsA einerasy. I[lepexputts
TBepAoi 13oisii B moBITpl. CrnocoOu NIABUIIEHHS HANPYrd MEPEeKPUTTA
130JIAIAHUX KOHCTPYKIi. KopoHHuil po3psia moctiiiHoro ctpymy. Brpatu Ha
KOPOHY Ha JiHIi eyiekTponepenaui. Pasio3aBagu Bi KOPOHHOI'O pPO3pSay.
EnexTponpoBiAHICT, PIIMH B CWIBHMX €JNeKTpuuYHUX mossix. I[lepeapospsaHi
MpOLIECH B piAWHAX. 3amajioBaHHS po3psany. JuHamika IMIyJIbCHOTO pO3psAIy B
pinunax. IIpoOiif pigkux JieIeKTPUKIB 3 JOMIMIKaMU. Teopist TEmIOBOro MpoOoko
TBEPAUX MICNEKTPHUKIB. Teopis €IEeKTPUYHOro MpoOOI0 TBEPAUX HICNEKTPUKIB.
[Ipo6ili HEOAHOPIAHUX TBEPAUX AleNeKTpHUKIB. YacTkoBi po3psau. CrapiHHS
13051511111, Po3psi mo 3a0pyiHEHi# Ta 3BOJIOKEH1M MOBEPXHI 130JISITOpA.

Tema 2.2. I'po30Bi nepeHanpyry i rpo303axucT eJeKTPUYHUX YCTAHOBOK

XapakTepuUCTUKA Ta TapaMmeTpu po3psaaiB  OnuckaBku. ['po3ozaxuche
3a3eMJIeHHS. MeTou po3paxyHKy Ta MoOjeNtoBaHHsA. [HAyKkOBaHI mepeHanpyru Ha
NoBITpsHUX JiHISAX. [lepenampyru mpsiMoro ypaapy OJMCKaBKM B JIHIAX
eJIeKTpornepeayi. 3axucT Bi NOpsIMUX yJapiB OJHMCKaBKU. 30HU 3aXUCTY
OJINCKaBKOB1IBOJIB. MeToquKka BU3HAYEHHS IMOBIPHOCTI MPOPUBY OJIMCKaBKH.
Po3noBclokeHHS XBWIb B JIiHIL. 3ajJOMIJIGHHS Ta BIAOWTTA XBWJIb B JIHIAX
eJieKkTpornepenadi. BruiuB iMIyJlbCHOI KOPOHM Ha XBWJIBOBI NMPOLECH B JIHIAX
enexkTponepenaui. ['pozozaxuct miacranniil. TpyOdacTi Ta BEHTUIBHI PO3PSAHUKY.
Heniniitni oOmexxyBaui nepeHanpyr. Uuciao rpo30BHX BiJIKIIOYEHb MOBITPSIHHUX
JHIA enexTponepeaadi, aBToMaruune moBTopHe BBIMKHEHHs (AIIB). Ilokasznuk
IPO300MIPHOCTI MiACTaHIIX. ['(p0303aXUCT MOBITPSIHUX JIIHIN eJIeKTporepeaayl.

Tema 2.3. BHyTpimHi nmepeHampyru B eJeKTPHYHHX CHCTeMax i ix
o0MeKeHHS

BHyTpilHi nepeHanpyru B Mepexax 3 130J1b0BaHOI0 HeiTpaiio. Poib
AyromorairyBajibHuX anapatiB. IlepeHanpyru npu BHUMKHEHI HEHABaHTAKEHHUX
miHid. [lepenHanpyru mnpu BUMKHEHI HEHAaBAHTAXKEHUX TpaHC(HOPMATOPIB.
Pe3oHaHcHI mepeHanpyru B JiHISIX enekTponepenadi. OOMEKeHHs BHYTPILIHIX
nepeHanpyr.  CTaTUCTHYHI  XapaKTEpPUCTUKU  BHYTPIIIHIX  [EpEHaIpyT.
Po3paxyHkoBa KpaTHICTh BHYTPILIHIX EPEHATIPYT.

Tema 2.4. I30iA0iA YCTAHOBOK BHMCOKOI HANpPpyrM Ta BHCOKOBOJIbTHI
BUIIPOOYBaJIbHI YCTAHOBKH

Metonu peryitoBaHHS €JNEKTPUYHUX IMOJNIB B 130JIALIIMHUX KOHCTPYKIIISX.
[3oms1iss MOBITpAHUX JiHIM enekTponepenayi. OCHOBHI BHJIM BHYTPILIHBOI
13051s1111. KopoTkodacHa Ta JOBroTpuBajia eJeKTpUIHA MIITHICTh. [30JI411is1 CUITOBUX
TpanchopmaropiB. [3osaiis cunoBux kademiB. [307s11isl CUIIOBUX KOHEHCATOPIB.
[30s11151 06€PTOBUX €IEKTPUUYHUX MalllMH. BucokoBosibTHI BBOU. BunpoOyBanHs
30BHIIIHBOI 130JAM1l. BumnpoOyBaHHA BHYTpIlIHBOI 130Jsmii. JliarHOCTyBaHHS
BHYTPIIHBOI 13051s111i. TpanchopmaTopHi yCTaHOBKH Il BUIIPOOYBAHHS 13011111
BunpoOyBanbHi BHCOKOBOJIBTHI YCTaHOBKM TIOCTIHHOTO CTpymy. I'eHepartopu
IMITYJIbCHUX Hanpyr. MeTou reHepyBaHH KOMYTalIMHUX IMITYJIbCIB.

Tema 2.5. TexHika BUCOKHX HANIPYT Ta BeJIUKHX CTPYMiB



BumipioBanHa IMOyJbCiB  BUCOKOT Hanpyrd. llogiibHUKM Hampyrw.
BumiproBaHHS BHCOKOi MOCTIHHOI Ta 3MIHHOi Hampyru. BuMiproBaHHS BEIMKHX
IMIYJIbCHUX CTPyMiB. BHUMIpIOBaHHS €MHOCTI Ta KyTa MIEJIEKTPUYHHMX BTparT.
CUnbHOTOYHI ~ IMIYJIBCHI ~ pO3pSiAM  Ta  iX  3aCTOCYBaHHS.  3apsKCHHS
MaKpOCKONIYHUX YACTUHOK Ta iX pyX B elleKTpuuyHoMYy noji. Enextpodinetpu Ta
enekTpocenaparopu. Ekosoriydi ¢gakTopu NOBITPIHMX Ta KaOeNbHUX JIHIN
HAJIBUCOKOT HAPYTH.

Jlitepatypa a0 po3ainy 2

1. bpxesuupkuii B.O., IcakoBa A.B., PygakoB B.B. Ta in. Texnuika 1
enexkTpodizuka Bucokux Hanpyr: HaBu. moci6nuk / 3a pen. B.O. bpxesurpkoro ta
B.M. Muxaiinosa. — Xapkis: HTY «XIII» — Topuazno, 2005. 930 c.

2. Cobuyk B.C. Texnika Ta enekTpodi3uka BUCOKUX Halpyr: HaBYaIbHUUN
nocionuk— Binaumg, BHTY, 2003. — 85 c.

3. Texnika BHCOKHMX Hampyr: HaBuajdbHuil mocioHuk / MOH MC Vkpainu;
Maiictpyk E. B., yknan. — YepHiBui: YepHiBelbKUI HalllOHATbHUN YHIBEPCHUTET,
2012. - 128 c.

4. Texnika Bucokux Hampyr: Kypc nekuiit [Enextponnuii pecypc] : HaBu.
noci0. s cTyn. crneuianbHocTi 141 «EnekrpoeHepreTuka, eneKTpOTeXHIKa Ta
enexkrpomexanikay / KIII im. Iropst Cikopcekoro ; ykinan.: B. b. A6pamos, B. O.
bpxesuubkuit, S. O. 'apan, O. P. [Ipouenko — Kuis : KIII im. Iropst Cikopcrkoro,
2021.—-345c.

5. EnexTpoTexHoNoriuHi ycTaHOBKH Ta cucteMu. Kypc nexuiit [ Enexrponnuii
pecypc] : HaBUaNbHMM MOCIOHMK ISl  CTYJOEHTIB  cmemiaabHOcTi 141
«EnextpoeHepreTuka, e1eKTPOTEXHIKA Ta €IEKTPOMEXaHIKa», OCBITHBOT TPOrpaMu
«EnexkTpoTexHiuH1 IPUCTPOI Ta eneKkTpoTexHooriuni komruiekcuy / KIII im. Irops
Cixopcekoro ; ykaan.: B. O. bpxesutpkuit, S. O. 'apan, M. 10O. Jlanoma, €. O.
Tpouenko. — Kuis : KIII im. Iropst Cikopebkoro, 2020. — 136 c. — Ha3zga 3 expana.

Po3ain 3. EnexkTpuyHi cTaHumil

Tema 3.1. 3aranbHi BiZOMOCTI NpPo eJeKTPHYHI CTAaHOII Ta
eJIEKTPOCHEePreTHYHI CHCTEeMH

CTpykTypa TeHEpyIOUUX MOTYKHOCTEH CY4YacHUX €JIEeKTPOCHEPTreTUuUYHUX
cucteM YkpaiHu. 3abe3nedeHHs OajaHCy MOTYXHOCTI B eHeprocucreMax. Tumu,
TEXHOJIOT1YHI CXEMHU EJNEKTPOCTAHIId 1 11X XapaKTepUCTUKU. YUacThb pPIZHUX
CJNEKTPOCTaHIIA y BUpOOJEHHI enekTpoeHeprii. ['padiku  HaBaHTaXeHb
eJNEeKTpoycTaHOBOK. [loka3HMKM gKOCTI enekTpoeHeprii. Pexumu pobGotu
HeWTpasneld B eleKTpoycTaHOBKaX. OCOOJMBOCTI TOJIOBHUX CXEM EIEKTPUUHUX
3’€JIHaHb CJICKTPOCTAHI[INA PI3HUX THIIIB.

Tema 3.2. OcHOBHe €JIEKTPOO00JIATHAHHS €JIeKTPOCTAHIIN TA MiACTAHIIN



XapakTepuUCTUKU, KOHCTPYKTHUBHI OCOOJMBOCTI CHCTEMM OXOJOJKEHHS 1
30y/>KeHHS cy4acHUX CHHXpoHHHMX reHeparopiB (CI) Ta CHHXpOHHHX
komrieHcaropiB (CK). Cucremu aBTOMaTH4HOrO peryintoBaHHs 30ymkenHs CI' ta
CK. ABromaTtuune racinss noss, cuaxponizauig CI' 1 CK 3 mepexero. HopmanbHi
Ta JOMYCTUMI PEXUMHU POOOTH CHUHXPOHHHMX TreHeparopiB. Pexumu poboTu mnpu
3MIHEHH1 aKTUBHOT'O HABAHTAXKEHHA 1 CTpyMy 30ykeHHs. [liarpama nonmycTuMux
HaBaHTaXXEHb reHepaTopa. BIuMB 3MiIHIOBaHHS HANpyryd 1 4acTOTH MeEpexi Ha
poOOTYy  CHUHXPOHHUX  TeHepaTtopiB.  AHOpPMalbHI  peXUMU  poOOTH
TypOorenepatopiB. llepeBaHTakeHHsI TypOOreHepaTopiB CTpymMaMu cTaTopa 1
poTopa. ACHHXPOHHI 1 HECCUMETPUYHI PEKUMHU POOOTH CUHXPOHHUX F€HEpaTOpIB.

OcHOBHI ekcIUTyaTaliiiHi napaMeTpu, €JIeMEHTH KOHCTPYKII Ta CHUCTEMHU
oxoJyiomkeHHst cuinoBux TpanchopmatopiB (CT) 1 aBroTrpanchopmaropis (AT).
Ctymo00OMeXyro4i  BIACTUBOCTI 1  3aCTOCYBaHHA  TpaHcpopMaropiB 3
PO3LIEIIIEHUMHU 0OMOTKaMH. Pexnmu poOoTHu TPHOXOOMOTKOBUX
aBroTpancopmaropiB. Kpurepii momyctumocti pexumiB  pobotu  AT.
[lepenanpyru B AT, BUKJIMKaHUX 3aMHUKaHHSMM Ha JiHiAX. HaBaHtaxkyBanbHa
3/1aTHICTh, TEIUIOB1 XapaKTEPUCTUKHU 1 TEILJIOB1 peKUMHU TpaHCHOPMATOPIB.

Tema 3.3. Cucremn BJIaCHHUX NOTPed eJIEKTPOCTAHLIN TA MiACTAHIIN

Jlxeperna >KUBJICHHS CMOKHMBaYiB cucTeMu BiacHux motped(BII). Kareropii
cnoxkuBauiB BII. Enexktpuuni cxemu BII temnoenexkrpouentpanein (TELL),
terioBux — enekrpoctaniii  (TEC), rigpaBmiynux enektpoctanuid  (I'EC),
niactanii. [lpuHnunu  pe3epByBaHHSA KUBJIEHHS  cnokuBadiB  BII
eJeKTpOCTaHIlii pi3HuX TUNIB. OcCHOBHI TunU poOounx wmamuH BIl Ha
EJIEKTPOCTAHIIAX 1 iX ocobmuBocTi. PoOoui Ta MexaHiuHI XapaKTepUCTUKHU
MexaHi3miB  BIl.  BmnuB  3miHioBaHHS 4acToTu oOepTaHHS Ha poboul
XapakTepucTuku Mexanizmis BII. PeryntoBanHst mpoaykTUBHOCTI MexaHi3MiB BIL

Enextponsurynu  BiacHUX — noTpe0d  enekTpoctaHuiil. — MexaHiuHi
XapaKTepPUCTUKU ACUHXPOHHUX 1 CHUHXPOHHUX €JIEKTPOABUTYHIB,  JIBUTYHIB
noctiiiHoro ctpymy BII. AHopmanbHi pexumu poOoTH enexTponaBuryHis BIIL
BriuB 3MiHIOBaHHSI YaCTOTU MEPEXKi, HAIPYT'H, HABAHTAKEHHS HA PEXKUMHU poOOTH
enektpoasuryHiB BII. Hecumerpuuni pexumu pobotu enexktpoauryHis BIIL
Bubir i camo3anyck enekrpoaBuryniB BII. [unuBimyanpHuii 1 rpymnoBuii BHOIr
EJIEKTPOABUTYHIB. XapakTepucTuk BuoOiry. Camosanyck enektpoaBuryHis BIIL
[IpakTuyHl MeTOAM 1 aJIrOpPUTMU pPO3PaxyHKy camoszamycky. (OcoOJMBOCTI
enekTpoobnagHanHs 1 mexanizMiB BII atomuux enexkrpoctanuiii (AEC). 3B’a30k
TEXHOJIOT14HO1 1 enekTpuuHoi yacTtuH. Kateropii cnoxuBauis BII AEC. Bumoru
0 CHCTEM aBapiiHOro poO3XOJOJXKyBaHHA. [IpuHuMNIM 1OOYIOBU CXeM
enextponoctadanns BII AEC. Cxemu enekrponocrauanus croxuBayis BIT AEC
HOPMAJIbHOT €KCILTyaTallii 1 HaIHHOTO KUBJICHHS.

Tema 3.4. YmoBH (QYyHKUiOHYBaHHS 1 eKcmiyaTtamili Cy4acHHX
ejieKTpoeHepreTuyHux cucrem 3 AEC

OcobnuBocti AEC sk 00’ ekta renepaiiii eneprii B eHeprocuctemi. daxropu,
AK1 BU3HAYAIOTh HaAIMHICTH 1 kuBydicTh AEC. KiiMaTuuHi BIUIMBY HA €E€MEHTHU
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cuctemu Bujadi notyxkHoctTi 3 AEC. [IpuuvHM BUHUKHEHHS €KCTpeMallbHUX
pexumiB eneprocucteMm 3 AEC. OcHoBHI (akTopu 1 npuunHu 3HecTpymiieHHs BII
AEC. TIlpouecu B cuctemi BII AEC mnpu 3HeCTpyMIIEHHI CEKI[iii HOpMaJbHOI
ekcruryatarii. 3agadi 1 OUIsixXu 3a0e3MeueHHs] HaAiWHOCTI CUCTEM 30BHIIIHBOTO
enektponoctayanug BIT AEC.

Tema 3.5. KopoTki 3aMuKaHHS, HeCUMETPUYHI I HEMOBHO(pA3HI pe:KUMH
€JIEKTPOYCTAHOBOK

Po3paxyHKOBI yMOBH KOPOTKHMX 3aMHKaHb: CX€Ma €JIEeKTPOYCTAaHOBKH, BUJ
KOPOTKOT'0 3aMHKaHHs, TOYKa 1 yaC KOPOTKOTo 3aMukaHHs. [lapameTpu enemMeHTIB
3aCTYIIHUX CXE€M Mpu po3paxyHkax Koporkoro 3amukanHs (K3). PozpaxyHok
MOYAaTKOBOI'O0 3HAYEHHS MEpIOMYHOT CKJIaaoBOi cTpymy TpudasHoro K3.
[lepexinHi mporecu B CHHXpOHHUX MamuHax npu Tpudasznux K3. Ilpaktuuni
METOAM  pPO3paxyHKy Aitoyoro 3HaueHHs ctpymy K3. Tepmiuna Ta
elekTpoauHamiyHa nist cTpyMiB K3 Ha MNpoOBIAHMKK 1 €JNEKTPUYHI amapaTu.
Meronuka mnepeBipKM MPOBIAHUKIB 1 EJNEKTPUYHUX anapaTiB Ha TEPMIUHY 1
CJNEKTPOAMHAMIYHY CTiMKICTh. MeToauKa CKIaJaHHS 3aCTYIHUX CXEM pI3HUX
nociinoBHocteil. Hecumerpuuni K3. PospaxyHok cTpymiB 1 Hampyr mnpu
MOB3JIOBXHIA HECUMETPIT 1 CKJIAIHUX HECUMETPUYHUX MOUIKOKEHHIX. MeTonu 1
3acobu oOMexkeHHs cTpyMiB K3.

Po3paxyHKOB1 yMOBH Il BUOOPY €JIEKTPOOOIIaTHAHHS 32 YMOBaMH poOOYMUX
TpuBanux pexumiB. IlepeBipka  enekTpooOnagHaHHS Ha  TEPMIYHY 1
eJNIEKTPOANHAMIYHY CTIHKICTh Tipu K3.

Tema 3.6. Ilepexinni eJICKTPOMEXaHiYHi mpouecH i CTiHKiCTh
eJIeKTPOeHePreTHYHUX CUCTEM

XapakTepUCTUKU TMOTYKHOCTI HaMMpOCTIIIOI HEperyabOBaHOI CUCTEMH 1
CHUCTEMH 3 peryisTopaMu 30y/KeHHs reHepatopiB. Kareropii crifikocTi. [loHsATTS
PO CTaTUYHY CTIMKICTh €HEeProcucTeMu. MeToJ Malux KOJIMBaHb JJisl aHAJI3y
CTaTU4YHOI cTiKoCTI. [IpakTUuH1 KpUTEpii CTATUYHOI CTIMKOCTI 1 iX BUKOPUCTaHHS.
JiiicHa mMexxa moTykHOCTi. CTaTWyHa CTIMKICTh JIBOXMAIIMHHOI €HEPrOCUCTEMHU.
Cydacna Teopis ctiikocTi. [IoHATTS mpo mepuuil Ta Apyrui (mpsMuii) MeTonax
JlsnynoBa. IlepexigHi mporecu nmpu BeIUMKUX 30ypeHHsX. J(MHaMiuHa CTIMKICTb
cucTeMd. MeToam AOCHIDKCHHS JMHAMIYHOI CTIMKOCTI. JlMHaMIidyHa CTIHKICTh
EJIEKTPUYHOI CUCTEMH B aBapiiiHOMY, MiCisiaBapiiHOMY PEXHMIi 1 B pEeXUMI MICISA
aBTOMATUYHOIO TMOBTOpHOro BkiItoYeHHs (AIIB). ACHHXpOHHI peXuUMHU B
CIEKTPOCHEPreTUYHUX  CUCTeMaX. Bu3HaueHHs mapaMmeTpiB  CHUCTEMU B
ACUHXPOHHOMY pPEeXHUMI, PECUHXPOHI3AIIIS 1 pe3ysIbTytoda CTIHKiCcTh. HecuHXpoHHI1
BKJIFOYECHHSI B €JICKTPUYHUX CHUCTEMaX.

CratuyHi 1 TMHAMIYHI XapaKTepUCTUKU HaBaHTaxeHHs. Kputepii craTuyHO1
CTIMKOCTI ACMHXPOHHUX JBUTYHIB 1 KOMIUIEKCHOTO HaBaHTaxeHHs. llepeximgHi
MPOLIECH Y By3/1aX HABAHTAKEHHS MPU BEJTUKHUX 30yPEHHSIX.

[IpoTuaBapiiiHa aBTOMaTHKa €HEpProcucteM. Buau kepyrodyux BIUIUBIB IS
3a0€3MeUeHHs] CTaTHUYHOI 1 JWHAMIYHOI CTIHKOCTI: BIAKJIIOYEHHS Te€HEepaTopiB,
IMITyJIbCHE PO3BaHTaXEHHS TypOiH, TpUBajie pPO3BaHTaXKEHHs TypOiH, popcyBaHHS
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30y/>KeHHS  TeHepaTopiB, BIIKIIOYEHHS  HABaHTAXEHHSA. 3aXoAW  IIOAO
MOKPAIIEHHS CTIMKOCTI 1 IKOCT1 MePEeX1HUX MPOIIECIB EIEKTPUUHUX CUCTEM.

Jlitepatypa g0 po3ainy 3

1. bapnuk €. 1., Jlykam M. I1. Enextpuuna yacTuHa CTaHIIA Ta MiACTaHIIIN.
OcHoBHe enektpooOnamuanns (HaBd. moc.) / K.: "llomirexnika", HTYY "KIII",
2011.-218c.

2. ExcrutyaTanisi Ta pexxuMu poOOTH €1eKTPOCTaHIIIN: HOpMalibH1, JOMYCTUMI 1
aHOpMaJIbHI PEeXKUMHU CHHXPOHHUX TeHeparopiB [EmektponHmii pecypc]
HaBYAJIbHUM TMOCIOHMK MJi1 CTYAEHTIB cremiaibHOocTi 141 «EnekTpoeHepreTuka,
enexkTpoTexHika Ta enexkrpomexanikay / KIII im. Irops Cikopcewkoro; ykman.: €. 1.
bapauk. — Enexktponni TexkctoBi gaHi (1 daitn: 2,69 M6aiit). — Kuis: KIII im. Irops
Cikopcbkoro, 2022. — 107 c.

3. [lepexinHi mpoliecu B cUCTEMaXx €JIEKTPONOCcCTayaHHs: miapyyHuk ais BH3 /
I'.T". IliBnsx, [.B. XKexenenko, FO.A. Ilanaika, JI.I. Hecen, 3a pen. I'.I'. IliBHska ;
M-Bo ocBiTH 1 Hayku YKpainu, Hau. ripH. yH-T. — 5-Te BUJ., TOOMpall. Ta JO0MOB. —
Huinpo : HI'Y, 2016. — 600 c.

4. IlepexinHi MpoIEecH B CUCTEMaxX €JIEKTPOIOCTAYaHHS: MiAPY4. [ CTYI.
BHUIII. HaBY. 3akJ.]| / M. M. Uepewmicin, O. M. Mopos, O. b. €ropos, C. B. IlIBenp. —
Xapkis: TOB «B copasi», 2016. — 260 c.

5. Kiameh P. Power plant equipment operation and maintenance guide, 1st
Edition / P. Kiameh — New York City: McGraw-Hill Professional Publishing,
2012. — 770 pages.

6. Dr. Juan A. Martinez-Velasco, “Transient Analysis of Power Systems: A
Practical Approach®. - Wiley-IEEE Press; 1st edition, 2020. — 624 pages.

Po3ain 4. EJleKTpU4HI cHCTEeMH Ta Mepexi

Tema 4.1. EnekTpu4Hi mepexi

TexHiK0-eKOHOMIYHI NIepeBaru CTBOPEHHS €HEProcUCTeM Ta iX 00’ €/IHaHb.
Enextpuuni mepexi. Krnacudikamis enekTpuyHuUX Mepex. MarictpaiabHi Ta
PO3MOJIUIBHI eNeKTpUYHI Mepexi. ['padik HaBaHTaKEHHS €HEProCUCTEMHU Ta WOTO
nokpuTTs. ['padiku HaBaHTa)KeHb €NEKTPUYHUX CTaHIIA eHeprocucteMm. Pexumu
poOOTH HEUTpasil eNEKTPUUHUX MEPEK.

®di3uyHl NpolecH Ta SBUIIA, AKI BIAOYBAaIOThCS i 4Yac MepeaaBaHHs
eJeKTpUYHO1 eHeprii mo jiHiAM enektpornepenaBands (JIEIT). 3actymui cxemu
MOBITPSIHUX Ta KaOeIbHUX JIHIN eleKTporepenaBaHHd. BuzHaueHHs mapameTpiB
3actynHux cxem JIEIL

®di3uyHl  TpollecM Ta  SBUINA, Kl BIJOYBAaIOTBCA B CHJIOBHX
TpaHchopmaropax MiJ yac MepeAaBaHHs €JIEKTPUYHOI eHeprii. 3acTymHl cXeMu
IBO- Ta TpPUOOMOTKOBMX  TpaHchOpMaTopiB Ta  aBTOTpaHCHOPMATOPIB.
Tpanchopmatopu 3 posmieruieHuMu oOmotkamu. CuiioBi TpaHchopMmaTtopu i3
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CKOpOYEeHMMHU  oOMOTKamu. BusHaueHHs  mapaMeTpiB  3aCTyIIHUX  CXEM
TpaHc(opMaTopiB 3a KAaTAIOKHUMH JTaHUMHU.

BTpaTtu noTy>XHOCTI Ta €Heprii B eIeMEeHTaX eJNeKTpUUHuX Mepex. ['padiku
HABAaHTAXXEHHS BY3JIB  €JIEKTPOCHEpPreTHYHUX cucteM. KinbKicTh TOauH
BUKOPUCTAaHHSI MaKCHMaJIbHOI Ta BCTAHOBJIEHOI MOTY>KHOCTI. KoedimienTn yyacti
B MAaKCUMyMl  HABaHTAXEHHS, KOE(QIIIEHT  OJHOYACHOCTi,  KOE(]IIi€HT
BUKOPUCTaHHSI BCTAaHOBJICHOI MOTYXHOCTI. BTpatu mortyxHocti B JIEIL. Btpatn
MOTYXHOCTI B TpaHchopMaropax pI3HMX THUIIB. BTparu eHeprii B JiHIAX Ta
TpaHcopmaropax Ta iX BH3HA4eHHs 3a TpadikaMu  HABaHTAXKEHHS.
CepennboKBapaTHUHA MOTY>KHICTh HABAHTAXKEHHS Ta 4aC MAaKCUMaJbHHX BTpaT
eneprii. Bexropna niarpama ctpymis Ta Hanpyru JIEIL. Cnan ta BTpaTta Hanpyru B
eJIEMEHTaX EJIEKTPUUHOI MEPExI.

Tema 4.2. Po3paxyHoOK Ta aHAJIi3 Pe:KUMIB eJIEKTPUYHUX CHCTEM

XapakTepucTUKa 3a7ad pO3paxyHKIB MapaMeTpiB YCTaJICHUX PpPEKUMIB
€JIEKTPOEHEPTeTUYHUX cucTeM. PO3paxyHKOBI CXeMHU €JIEKTPUUYHUX CUCTEM PI3HUX
KJIAC1B HOMIHAJIbHOT HAIIPYTH. 3BE/ICHE Ta PO3paXyHKOBE HaBaHTaKeHHs. ONOpHUM
3a HaIpyrow Ta 0alaHCYIOUU MYHKT PO3PaXyHKOBOI CXEMH €JIEKTPUUHOI MEPEexKI.
CraTtuyH1 XapaKTepUCTUKN HaBaHTaKEHHS 3a HAIPYTrol0

ITepaniiinuii po3paxyHOK pexxuMy eaeKTpuyHoi Mepexi. Kputepii 301kHOCTI
iTeparifHoro po3paxyHky. Po3paxyHOK JiHIM 3 JBOOIYHHMM KUBJICHHSIM. MeToj
KOHTYPHHUX pIBHSIHb. MeToJ1 po3pi3aHHsl KOHTYpiB. PiBHSIHHS BY3JI0BUX HANpyT Ta
ixHs wmomudikamig. ItepamiiiHi MeTtogu peanizaiii BY3JIOBOi MOJENL: METOJ
niHeapizauii, 3eitnens, Heiorona-Padcona. HeoqHOpiIHICTD €1EKTPUUHUX MEPEK.
3acobu KoMIIeHcallli HeOJHOP1THOCTI.

Oco0nuBOCTI pO3paxyHKy HECUMETPUUYHUX PEXHUMIB €JIEKTPUUYHUX CHCTEM.
HenoBHodasni pexumu JiHIM enektponepenaBanHs. Crnocobu Ta 3acobu
CUMETPYBAaHHS PpEXUMY €JIEeKTpUYHOi cuctemMu. llpuymHM Ta  HACHIIKU
HECUHYCOIIaJIbHOCTI KPUBUX CTPYMYy Ta HaNpyrud. 3aco0M KOMIEHCAlli BHIIUX
TrapMOHIK B €JICKTPUYHUX CHCTEMaX.

Tema 4.3. Pery/iloBaHHsI pe:KUMIiB e€JIEKTPUYHUX CHCTEM

SIKiCTh eJIeKTpUYHOI eHeprii Ta 1 XapakTepUCTHKU. BiaxuieHHs Ta
KOJIMBAHHS HANpyTy, IPUUYUHM X BUHUKHEHHS, TPAHUYHI BEJIMYUHU, IXHIM BIUIMB
Ha poOoTy enekTponpuiimMadiB. [IoHSATTS mpo AOMyCTUMY BTpaTy Hampyru B
CJNEKTPUYHINA MEpexi.

3aco0u Ta crmocoOM peryialoBaHHS Halpyrd B EJIEKTPUYHUX Mepexax
eHeprocucteM. PerymioBaHHsS Hampyrd B MeEpexi HUIIXOM 3MIHM Hampyrd Ha
IIMHaX TeHepaTopiB, AKTUBHOIO Ta PEAKTUBHOIO OMNOPY JIiHIA, Mepepo3noainy
MOTOKIB PEaKTUBHOI MOTYKHOCTI B Mepexi cuctemu. [lepeBarm Ta HeIONIKH
CUHXPOHHMX KOMIIEHcaTopiB Ta Oartapeit cratmunux konHuaencatopis (bCK).
[lonepeuna kommeHcalis SK 3aci0 peryjloBaHHS Hampyru B mepexi. JlaBuHa
Hanpyru. Po3paxyHOK mapaMmeTpiB KOMIEHCYIOUMX MPUCTPOIB MONEPEUHOI
komrieHcanii. [Toznosxus komnencanis (YIIK) sik 3acid peryntoBaHHs Hanpyru B
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Mepexi. Bubip Micisi BCTaHOBJIEHHS B MEpexXi KOMIIEHCYIOUUX MPUCTPOIB
MO3JJ0BXXHBOI Ta MOMEPEUHOT KOMIIEHCALII].

TpancdopmaTopHi 3aco0M perynOBaHHS HANPYTU B €JIEKTPUUHUX MEpexax
eHeprocuctemMu. lloHATTS mpo 3ycTpiuHe peryiaoBaHHS Hanpyru. Cxemu
pEryJIOBaHHS HAmpyrd 3a JOMOMOTOI0 aBTOTpaHC(OpMaTOpiB B MPSIMOMY Ta
PEBEPCUBHOMY pEKMMax. 3aCTOCYBaHHS BOJIBTOIO/IaBAIbBHUX TpaHC(hOpMaTOpiB
(BAT) nns perynioBaHHS Hampyrd B eNeKTpUYHUX Mepexax. [lo3moBxkHe Ta
IIOIIEpEYHE PETYII0BaHHA Hanpyru 3a gonomororo BT.

bananc akTUBHOI Ta peakTHUBHOI MOTY>KHOCTI Ta SIKICTh €JIEKTPOCHEPrii B
cuctemMax. CTaTUYHI XapakTEPUCTHKW HaBaHTAXXEHHS y BUIJISAAl (DYHKIIT BiAg
yacToTu. Perynstopu mBuakocti TypOiH. CTaTH4YHI Ta aCTaTUYH1 XapaKTEPUCTUKU
PEryJsTOpPIB IIBUAKOCTI. PerymioBaibHUI e€(peKT HaBaHTaXEHHS 3a YacTOTOIO.
[lepBuHHE Ta BTOPUHHE PETYJIIOBAHHS YacTOTH. PerysiaioBaHHS 4acTOTH B CUCTEMI
3a JIOTIOMOrol0 OJOKy HEpEeryJlouMX Ta 4YacTOTOPErYJIHYOoi — CTaHI.
PerymoBaHHsT dYacTOTH B aBapiiHUX peXUMaxX. ABTOMAaTUYHE YaCTOTHE
PO3BAHTAXKEHHS Ta CUCTEMA YaCTOTHOIO aBTOMAaTHUYHOI'O IIOBTOPHOI'O BKJIFOUECHHS.

Tema 4.4. Pery/iloBaHHs pe:KMMIiB JaJIbHIX eJIeKTponepeaay

XBWIKOBl  MmapameTpu AanbHIX enekTtporiepenad  (AEIT). 3apsgna
MOTYXHICTh Ta HarypasibHa noTyxHicTh JIEIl. Po3nonin nanpyru B3gosx JIEIL
OcHosHi piBusaHHs [{EIl. MonentoBanus pexxumy JIEII 3a momomoror amapary
YOTUPUIIOIIOCHUKIB.

Komnencamis 3apsannoi notyxkHocti JIEIl. Po3ctaHoBka IIyHTYyBaJdbHUX
peakropiB B3aoBxk JIEIl. 3a0e3neueHHsi OanaHCy peaKTUBHOI MOTY>KHOCTI Ha
KiHneBux migcTanmiax JIEIL.

[Iponyckna 3natnicte JEIL. XapakTepucTuka NOTY>KHOCTI €JIeKTporepeaayi
Ta i nponyckHa 31aTHICTh. [ITyuH1 3aX0Au 3 MiABUILEHHS MPOIYCKHOI 3/IaTHOCTI
Ta JAJBHOCTI eJeKTporiepeaaydl eHeprii 3MiHHUM cTpyMoM. llepenmaua eneprii
YBEPTIO XBWJI1 Ha HamiBxBHiIeto. KomneHcanis napameTpiB Ta Hanaromkenus [JEIL
Po3paxyHok mapameTpiB MPUCTPOIB KOMIIEHCAIlli Ta HaJaroJyKeHHS s
30UIBIIEHHS IponyckHOi 3naTtHocTi JJEIL

Jliteparypa a0 po3uiny 4

1. Kupux, B. B. Enextpuuni Mepexi Ta cucreMu. Pexumu poOoTH
po3iMmkHeHnx mepex = Electrical power networks and systems. Operation modes
of open networks [Enexrponnuii pecypc] : HaBYaJIbHUN MOCIOHUK JIJISI CTYJEHTIB
ycix ¢opM HaBYaHHS Ta CTYAEHTIB-IHO3eMIIB creniaibHocTi 141 “EHepreTtuka,
eJNIeKTpoTexHIKa Ta enekTpomexaHika” / B. B. Kupuk, T. b. Macnosa ; HTYVY
«KIII». — Kuis : ITomiTexHika, 2015. — 256 c.

2. Kupuk B. B. Enextpuuni mepexi ta cucremu : nijipyunuk / B. B. Kupuk. —
Kuis : KIII im. Iropst Cikopcbkoro, Bun-so «Ilomitexnika», 2021. — 324 c.— ISBN
978-966-990-031-9
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3. Kananze T. JI. EnekTtpuuni cuctemu 1 Mepexi. Po3paxyHok Ta aHami3
yCTaJCHUX PEXKHUMIB €IEKTpOCHepreTHuHNX cucreM: HauanpHuii mocionuk / T.
JI. Kananze, B. B. Kupuk.-K.: KIII im. Iropst Cikopcekoro, 2018.-212 ¢

4. Enextpuuni cucremu 1 Mepexi. Yactuna 1 [EnextpoHHuit pecypc]
HaBuanbHMM nocioHuk / 0. B. Manorynko, O. b. bypukin, T. JI. Kananze, B. B.
HetpeOcbkuit ; BIHHUIIbKII HalllOHAIBHUI TEXHIYHUHN yHIBEepcHUTET ; 3a pea. I1. 1.
Jlexxnroka. — Binaung : BHTY, 2020. — 200 c.

5. AHani3 Ta CHHTE3 CHUCTEM Iepefadl eJeKTPUYHOI eHeprii MOCTIHHOIo
ctpymy [EnextponHuit pecypc| : HaBYaIbHUN TMOCIOHWK JJisi CTYACHTIB
cnemianbHOCTl 141 «EnexTpoeHepreTuka, €lIeKTPOTEXHIKA Ta €JIEKTPOMEXaHIKay,
ocBiTHROI mporpamu «Enextpuuni cuctemu 1 wmepexi» / KII im. Irops
Cikopcbkoro; ykinan. B. B. Kupuk. — Kuis : KIII M. Iropst Cikopcekoro, 2021. —
59 c.

6. CyneiimanoB B. M. Enextpuuni mepexi Ta cuctemu: miapyuys. / B. M.
Cyneiimanos, T. JI. Kananze. — Kuis: HTYY «KIII», 2008. — 456 c. — ISBN 978-
966-622-300-8.

7. Kananze T. JI. OcHOBM MeXaHIYHUX PO3pPAaXyHKIB MOBITPSHUX JIIHIH
enextponepenaBanns: I[linpyunuk / T. JI. Kamamze. — Kwuis: KIII im. Irops
Cikopcbkoro, 2019 — 333 c.

8. Cerena M. C. Enextpuuni mepexi ta cucremu: I[ligpyunux / M. C. Cerena.
— JIpBiB: BupaBuuurso HarioHaibHOTO yHIBEpCUTETY «JIbBIBChbKa MOITEXHIKA»,
2007. -488 c.

9. CyneiimanoB B. M. Po3paxyHOK 1 peryitoBaHHsS YCTaJ€HUX PEKUMIB
pobotu enekTpuuHuX Mepex eneprocuctem / B. M. CyneiimanoB. — Kuis: HMK
BO, 1992. - 208 c.

10. Anderson P. M. Power System Control and Stability / P. M. Anderson, A.
A. Fouad. — Wiley-IEEE Press, 2002. — 672 pp.

11. Bayliss C. Transmission and Distribution Electrical Engineering / Colin
Bayliss, Brian Hardy. — Elsevier, 2006. — 1040 pp.

12. Glover J. D. Power System Analysis and Design / J. Duncan Glover,
Mulukutla S. Sarma, Thomas Overbye. — Cengage Learning, 2012. — 782 pp.

13. Grigsby L. L. Power System Stability and Control / Leonard L. Grigs-by. —
CRC Press, 2012. — 450 pp.

14. Grigsby L. L. Power Systems / Leonard L. Grigsby. — CRC Press, 2012. —
556 pp.

15. Sarma M. S. Power Quality: VAR Compensation in Power Systems / S. R .
Vedam, M. S. Sarma. — CRC Press, 2008. — 304 pp.
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Po3ain 5. YnpasiiiHHs, 3aXHCT Ta aBTOMATH3aLlIA €HEProcucTeM

Tema 5.1 Teopist aBTOMATHYHOI0 KePyBaHHSI

3aranpHi BIIOMOCTI MPO CHUCTEMH yHpaBiiHHA. [IpyUHIMNM ymHpaBiiiHHS.
[Ipuniun xomneHcanii (MpUHLMIO yOpaBIiHHA. 10 30ypeHHo). [lpuHiun
PO3IMKHEHOro yrnpaBiiHHA. [I[pUHLIKN 3BOPOTHOrO 3B’S3KY (MPUHLIMIT YIPaBIIHHS
no BiAXuieHH!0). [IpuHIMN KOMOIHOBAaHOTO yHpaBiIiHHSI. MaTeMaTHUYHHUIA OMUC
€JIEMEHTIB 1 cucTeM ynpasiiHHs. JliHeapuzamis qudepeHuiiHuxX piBHAHb. Dopmu
3aMucy JiiHeapu30BaHUX PIBHSHb.

XapakTepucTUKU JiHIMHUX JaHOK. [lepeximHa QyHkiis naHku. YacToTHi
XapaKTepUCTUKH  JIaHKU. AMIUTITYJHO-(pa30Ba YacTOTHA  XapaKTEPHUCTHKA.
AMIUTITYIHO-4aCTOTHA XapaKTEPUCTHUKA. Jlorapudmiyni YacTOTHI1
XapaKTepuCTUKH. MaTemMaTUyHe  MOJENIOBaHHS  ABTOMAaTUYHUX  CHUCTEM.
[lepeTBOpeHHsSI CTPYKTYpHUX CXeM 00'eKTiB perymtoBaHHs. (OCHOBHI JIiHIMHI
3aKOHM peryiatoBaHHs. TUIOBI peryasTopu Ta iX XapaKTepUCTUKH.

CridikicTe JdiHIMHUX cucteM. Teopema JlsmyHoBa. AHami3 CTIHKOCTI
KOpEeHEeBUM MeToJIoM. Meka CTIMKOCTI B IUIOMMHI KopeHiB. Kputepii cTiiKkocTi.
Anre6paiuni kpurepii Payca, ['ypsima,. YacroTtni kpurtepii: Muxainosa, Jl-
po36utts, HailikBicta.. AHasi3 3a JONOMOTrOIO JIOTApU(PMIYHUX XapaKTEPUCTHUK.
3HaXOMKEHHsSI KpUTUYHUX 3HAUEHb MapaMeTpiB Ta BU3HAYEHHS 3amacy CTIMKOCTI
3a IONOMOTI'OI0 PI3HUX KPUTEPIIB.

Ominka sikocTi aBToMaTH4YHMX cucteM perymtoBaHHs (ACP). OcHoBHI
KpUTEPIT A1 CTATUYHUX Ta ACTATUYHUX CUCTEM.

XapakTepUCTUKU HENIHIHHUX eJEMEHTIB. AHali3 HEeIIHIMHUX CHCTEM
METOJIOM TapMOHIYHOro OamaHcy. AHani3 HENIHIMHUX cucTeM 3a (a30BUMU
TPAEKTOPISIMH.

Martematuudi ocHOBU Teopli auckpeTHux ACP. IMmyiabCHUM elleMeHT.
HNuckpetrni cur"Hanu. Pemrityacta ¢yukmia. [udposi perynstopu. Kanan
JUCKPETHOTO TMEPEeTBOPEHHS CUTHANY. AHanoro-uu@poBuil MepeTBOPrOBaY.
Jlenbra-iMnyabCHUN MOIYJISATOP. [udpo-ananorosuii [IEpPETBOPIOBAY.
Hemonynsrop. CtpykrypHa cxema nuckpeTHoi ACP 3 nu@poBUM peryiasTopoM.
Kpurepii sikocti guckpetHux ACP 3 mudpoBumu perynaropamu. CTiHKICTh
IMITYJIbCHUX CUCTEM. Y MOBU BUKOPHUCTaHHS KpuTepiiB ['ypBina Ta Muxaiinosa s
OILIIHKH CTIHKOCTI.

Tema 5.2 ABTOMaTH4YHE PeryJIlOBaHHA B €HEProcUCTEMax

bananc axkTUBHUX TMOTYKHOCTEHM Ta YacToTa 3MIHHOTO CTpymy. Buan
pPEryiIOBaHHS YacTOTH Ta aKTHBHOI TMOTYXHOCTL. IlepBuHHE peryntoBaHHs
yacToTu. Perymstopu mBuakocTi TypOiH. CTaTH4HI YacCTOTHI XapaKTEPUCTUKHU
reHepyo4yoi 4YacTUHU eHeprocucremMu. C(CTaTWyHa YacTOTHA XapaKTEpPHUCTHKA
cnoxkuBaHHs. CyMillleHa CTaTUYHAa 4YacTOTHA XapaKTEpPUCTHKA TE€HEpYIUol
YaCTHMHH E€HEProcUCTeMH Ta CHOKUBaHHS. Perymiorounii edekT HaBaHTaXEHHS.
BropunHe peryntoBaHHS 4YacTOTH Ta AaKTUBHOI MOTY>KHOCTI. OpraHizaris
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aBTOMATUYHOIO  pEryJiloBaHHS  4YacToTu Ta  mnoryxHocti (APYUIl) B
eHeproo6’eananuil. Cuctemua yactuna APUIIL. Pexxumu po6oTtu cucremaoi APUIL.
Metonu perysaroBaHHs 4YaCTOTH Ta aKTUBHOIT MOTYXXHOCTI. MeToJ1 cTaH1ii, 1o Beae
PEXKHM.

PerymioBaHHsT Hampyrd Ta pEaKTHBHOI MOTYKHOCTI B E€HEProcCUCTEMax.
3aco0u peryiioBaHHsS Halpyrd B eHeprocucremax. ['Hyuki cucteMu nepejadi Ha
3miHHOMY cTpyMmi (FACTS-cuctemu). ACHHXPOHHMM PEKUM B €HEProcHCTEMaX.
O3Haku acUHXPOHHOTO pexuMy. CrocoOu J1KBiIallll ACHHXPOHHOT'O PEXUMY.

Tema 5.3 PesieiiHuii 3aXHCT eJIEKTPUYHUX CHCTEM

MakcumalibH1 CTpYMOBI HampaBlieHI Ta HeHampasieHl 3axuctu. [lepBuHHI
BUMIpIOBaJIbHI MEPETBOPIOBAUl B CHUCTEMax 3axUCTy Ta aBTOMaTHKU. PeneitHuit
3aXUCT €JEKTPUYHUX CUCTEM, BUMOTH Ta MPUHUUIN A1i. DYHKIIOHAJIbHI Ta JIOT14H1
€JIEMEHTH aBTOMaTUYHUX NMPpUCTpoiB. JlaTunku iHQopmalii B cucteMax peneitHoro
3aXUCTy Ta aBTOMAaTWKHU. Pe3epByBaHHA [ii peleHOro 3aXHMCTy Ta BUMUKAUiB.
BumiproBasnbHi opraHu Ta JIOT14HA YaCTHHA CUCTEM PEJIEHHOTO 3aXUCTY.

3aXUCT €NEKTPOJBHUIYHIB. 3axHUCT TpaHCPOPMATOPIB EIEKTPOCTAHLIN Ta
MIACTaHI. 3aXWCT CHUHXPOHHUX TeHeparopiB. 3axucT OJoKa TeHepaTop-
tpancopmarop. PeneitHuil 3axucT MWH CTaHIM Ta MiJACTaHIIA. ABTOMaTHUYHE
yacToTHE po3BaHTakeHHs (AYP), mpu3HaueHHs Ta NPUHUUI Ail. ABTOMaTH4YHE
noBTopHe BBIMKHEHHs (AIIB) , mpu3HaueHHs Ta npuHUUN Ail. ABTOMaTHUYHE
BBIMKHEHHS pe3epBHOro xupiieHHs (ABP), npusHaueHnHs ta npuHIun Aii.

Jliteparypa a0 po3uiny 5

1. Sunynbcbkuit, O. C. MaTtemaTuHe MOJIETIOBAHHS CHUCTEM Ta IPOLECIB.
MatemaTuyHe 3a0e3MeyeHHs] MIKpPOIIPOLIECOPHUX MPUCTPOIB PEIEHHOI0 3aXUCTY 1
aBTOMATUKHU €JIeKTPOCHEPreTHUHUX cucteM [EnekTpoHHui pecypc]| : HaBYaIbHUI
nocionuk / O. C. Sngynecekuii, O. O. [Amurpenxo; mix 3ar. pea. O. C.
SAnpynecekoro ; HTYY «KII». — Kuis : HTYY «KI1I», 2016. — 60 c.

2. SAunynecekuii, O. C. Peneiinmii 3axuct. [{udpoBi npuctpoi penerHOro
3aXUCTy, ABTOMATUKU Ta  YOPABIIHHSA  €JIIEKTPOCHEPreTUYHUX  CUCTEM
[Enextponnuii pecypc] : HaBuanbHuil mocionuk / O. C. SAngynscekuii, O. O.
Hmutpenko ; HTYY «KIIl». — Kuis : HTYVY «KIII», 2016. — 103 c.

3. Hunpynecekuit  O.C., Cremox A.O., Jlykam M.II. ABTromaTuuHe
PEryJIOBaHHS YacTOTH Ta MEPETOKIB aKTUBHOI MOTY>KHOCTI B eHeprocucremax /
[1ix 3aransHOM0O penakiieto A.T.H. O.C. Auaynscbkoro. — K.: HTYY «KIIl», 2010.
— 88 c.

4. Peneiinmii 3axuct 1 aBToMatnka: HaBu. mocionuk / C. B. Ilanuenko, B. C.
bmunntok, B. M. baxxenos Ta iH.; 3a pea. B. M. baxenoa. — XapkiB: YkplY3T,
2020.-4.1.-250 c., Y. 2. - 276 c.

5. TlomoBuu M. T'., KoBanpuyk O. B. Teopis aBTOMaTuyHOro KepyBaHHS:
[linpyynuk. — 2-re BuA., nepepob. 1 gon. — K.: JIubigs, 2007. — 656 c. ISBN
978-966-06-0447-6.
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6. Teopis aBromaTmuHoro kepyBaHHsi. Yactuna 1. Komn’rorepHuii
npakTukyM [EnektponHuil pecypc] : HaBuanbHUN NOCIOHHMK JUIsl 37100yBadiB
CTyneHs OakajaBpa 3a OCBITHBOIO HIPOIpaMoOl0 «YTpaBIiHHSA, 3aXUCT Ta
aBToMaTHu3alig eHeprocuctem» cnemiaabHocTi 141 «EnexkTpoenepreruka,
enekTpoTexHika Ta enektpomexanika» / KIII im. Irops Cikopcbkoro ; yknaz.: A.
A. Mapuenko, B. C. I'ynuii. — Enekrponni tekctoBi ganui. — Kuis : KIII im. Irops
Cikopcbkoro, 2022. — 54 c.

Po3ais 6. EjlekTpoMexaHiuHi CHCTEMH aBTOMATH3AIlll Ta
€JIEKTPONIPUBO/I

Tema  6.1. EJjgexkrpomexaHiuHi cUCTeMH  aBToMaru3amii Ta
€JIEKTPONPHUBOJ

Kinacudikariiss mpucTpoiB aBTOMaTHUKH, iX OCHOBH1 ocobiuBocTi. Cucremu
aBromatnuHoro kepyBaHHs (CAK), ¢dyukuionansna cxema CAK Ta ii enemeHTH.
Cucremu ctabunizaiii, IpOrpaMHOro peryioBaHHs, ciiakyodi. PozimkHeni CAK:
KOMIIEHCalliiiH1 Ta TporpaMHoro kepyBaHHs. KomOiHOBaHe kepyBaHHs. 3arajibH1
Bimomocti npo enementu CAK. 3BopotHi 3B's13ku y CAK. 3BopoTHUH 3B'A30K Ta
KOe(IIIE€HT MiICHIICHHS.

YMOBU PIBHOBaKHOTO CTaHY CUCTEMH aBTOMaTU4YHOro peryintoBanHs (CAP).
CraTtuyH1 XapaKTepUCTUKH MPH MOCTIIOBHOMY Ta NapajieIbHOMY 3'€IHAHH] JIAHOK.
XapakTepuCcTHKA JIAHOK 13 3BOPOTHHUM 3B's13k0oM. CTaTu4yHa oxuOKa Ta KoeiiieHTt
niacwieHHs. [Ipotupiyust BuMor ctatuku 1 AuHamiku. CTtaThuyHa MOXuOKa MHpH
KOMOIHOBaHOMY KepyBaHH1. DOpMHU 3aNUCy PIBHSIHb CTATHKHU.

CknanaHHg pIBHSAHb JWHAMIKM JIaHOK. MeToAuKa CKIaJaHHS pPIBHSAHD.
[Ipuniun nerekryBanHs. ['inore3a manux BiaxuiaeHb BumHerpaacekoro. Meronu
miHeapusauii. @opMu 3anucy piBHSAHb auHaMiku. OmnepartopHa ¢opma Ta iH.
Tunosi nanku CAP. PiBHSIHHA Ta 4acOB1 XapaKTEpUCTUKH JIAHOK.

[lepenatouni QyHKIIi, YaCTOTHI XapaKTEpUCTUKHU JaHOK. I[Ipu3HaueHHs
neperaTtoyHux (QyHKIIM 1 4acTOTHUX XapakTepucTuk. llepenaTtouni (yHkiii Ta
aMIUTITYyqHO-(pa3oBa vacToTHa Xapakrepuctuka (ADPYUYX) mpu mociioBHOMY Ta
napajieibHOMy 3'€lHaHH1 JIAHOK, JJIA JIAHOK 13 3BOPOTHUM  3B'A3KOM.
JlorapupMiyHi YaCTOTHI XapaKTEPUCTHUKH, IiX OCOOJMBOCTI 1 NpPU3HAYEHHS,
noOyaoBa  sorapupmiunux  xapakrepuctuk. ADUX 1 norapudmiyHi
XapaKTePUCTUKHU THUIIOBHUX JaHOK.

PiBusinus, nepenatouni ¢pyHkuii i AOYX cucrem peryntoBaHHS. PiBHAHHS
posimkHeHoi CAP, ii nepengatouni ¢ynkuii 1 AOYX. PiBHSIHHS OZHOKOHTYPHOT
3aMKHEHO1 cucteMHu cralutizanii. OTtpuManHs piBHAHHS 3amMkHeHoi CAK 3a
Honomoroto Teopemu Kpamepa. PiBHssHHS mnporpamuoi (ciigkyroudoi) CAP.
Otpumanns piBHsHHS ctatuku CAP. Ilepepatouni ¢ynkuii 1 AO@UYX CAP no
3aBaHHIO Ta 30ypeHHI0. [lepeTBOpeHHs CKIIAJHUX CTPYKTYPHUX CXEM 3aMKHYTHX
CAP. Cxemu 3 MpOCTUMU Ta NEPEXPECHUMHU 3BOPOTHUMHU 3B'SI3KAMH.
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[loHATTS TpO CTIMKICTH JiHIMHUX cucteM. Teopemu JlsmyHoBa. AHani3
CTIKOCTI 3a BHMJIOM KOPEHIB XapaKTepUCTUYHOTO pPIBHSIHHSI. Mexa CTIHKOCTI B
iomuHi KopeHiB. Kputepii ctifikocti. Anrebpaiuni kputepii Payca-I'ypsina,
Bumnerpancekoro. Yactotni kputepii: Muxaitnosa, [I-po30utts, Muxainosa-
HaiikBicTa. AHami3 CTIMKOCTI 3a JOMOMOTOI0 aMIUTITYJHO- Ta (Pa3odyacTOTHUX
XapaKTepUCTUK. AHami3 3a JIONOMOrol0 JOrapu(MIYHUX XapaKTEPUCTHUK.
3HaXOMKEHHsSI KPUTUYHUX 3HAUEHb MapaMeTpiB Ta BU3HAYEHHS 3amacy CTIMKOCTI
3a JIONOMOTI'0I0 PI3HUX KPUTEPIIB.

JlocnmipkeHHsT  CTIMKOCTI  CHCTEM 3 TPAHCIOPTHUM  3ami3HEHHSM.
CrpykrypHo- HecTiiiki CAP. Ilpuknagu. I[locnigoBHi 1 mapajienbHi KOPUTYOUl
nanku. [Ipuknaan kopekTyBaHHs CTpyKTypHO-HecTiikux CAP.

[Tokazuuku sikocti CAP. Oco0auBOCTI aHaMI3y SKOCTI B JIIHIMHUX CUCTEMAX.
AHaniz 4KOCTI 3a BHMJIOM KOPEHIB XapaKTEepUCTHUYHOro piBHAHHA. CTyniHb
3aTyXaHHs MepexiAHUX MpoleciB. 3agadi CUHTE3y. MeToau CUHTE3y MOCHiA0BHUX
Ta TMapalelbHUX KOPEKTYIOUM NpHUCTPOiB. BukopuctanHs norapudmidHuX
XapaKTepUCTUK. 3arajbHi BIIOMOCTI Npo iHBapiaHTHICTh. [HBapianTHicTh CAK
BITHOCHO 30YpIOI0 YOTO BIUIMBY. Peainizallis BAMOT 1HBapI1aHTHOCTI.

OcHOBHI BHAM HEIIHIMHOCTEH. MeToau Ta OOCIDKEHHS HEIIHIMHUX
cucteM. Meron ¢azoBux Tpaekrtopiid. [lonarra npo ¢azoBy miomuny. OcobnuBi
Touku. Da30Bi TPAEKTOPIT CTIMKUX Ta HECTIUKUX cUCTEM. MeTouKa TOCIIIKEHHS.
Criiikicte 1o JlanmyHoBy. IloHATTS mpo rpaHuuHi UMKIH. MeToj TapMOHIHHOI
nmineapusanii. Peneilini CAP. BukopuctanHs meTony (a3oBHX TPaeKTOpid aiis
aHaJI3y PEJICHHUX CUCTEM.

JluckpeTHi cucrteMu, iX kinacudikamis. Pi3HeleBl piBHSIHHS, EPETBOPEHHS,
nepenaroydi  QyHKIT  IMOYJIbCHUX  cHcTeM. YacTOTHI  XapakTEepUCTHKU
JUCKPETHUX CHCTeM. MeToau JOCHIKEHHSI CTIMKOCTI IMIYJIbCHUX CHUCTEM
(xkputepit ['ypBina, MuxaiinoBa, HalikBicta Ta 1H.) CuHTE3 JUCKPETHHX
KOPUTYIOUUX  MPUCTPOIB  METOAOM  JIOTApU(PMIYHMX  TCEBAOYACTOTHHUX
XapaKTePUCTUK.

Excrpemansai CAK. OcobnuBocTi Ta Mexi 3actocyBaHHs. [loHATTS mpo
(GYHKIIIO KOPUCTI Ta ONTUMAJIbHE KEPYBAHHSI.

3aranpHi BIAOMOCTI Tpo enekTponpuBoa. I[IpusHaueHHs, 0COOIUBOCTI,,
3amadi. Buau enexrponpuBoaiB. @yHKI[IOHATBHA CXeMa €JIEKTPOIIPUBO/IA.

MexaniuHa dYacTHHa eJnekTponpuBoja. KiHeMaThyHl Ta poO3paxyHKOBI
cxemu. CTaTU4HI HaBaHTaXXeHHsI. BpaxyBaHHs BTpat. PIBHSIHHS pyXy.

EnexTpoaBurynu mocTiiHOro ctpymy. EnekTpomMexaHiuH1 XapaKTepUCTUKH.
[Ipupoana xapaktepuctuka. Bunyu mryyHux XapakTepucTHK. ['anbMiBHI peKUMHU.
JluHamigH1 BJIACTUBOCTI. XAapaKTEPUCTUKH JBUTYHIB TOCTIHHOTO CTpyMy 3
MOCJIIIOBHUM, 3MIIIaHUM 200 KOMOTHOBaHUM 30YI>KEHHSM.

ACUHXpPOHHI eNeKTPoABUTYHH. OJniepKaHHS MEXaHIYHOI XapaKTePUCTUKH.
Kogzanns.  [Ipupogna  MexaHiyHa  XapakTepucTHKa. Buam  mTy4HHX
xapakTepucTtuk. [anpmiBHI pexumu. [loGynoBa MmTYyYHUX XapaKTEPUCTHK.
JlnHaMI14H1 BIaCTHBOCTI.
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CunxponHi enekrpoasurynu. Ilpunuun aii. KyroBa XapaktepucTuka.
["anbMmiBHI pexkxumu. [{uHamiyHa BiaacTUBOCTI. [lepeBaru ta HEOIIKH.

EnextpomexaniyHa cucrteMa. PIBHSHHS Ta CTpyKTypHa cxeMma. J(MHamiuHi
BJIACTUBOCTI.

OnTumanbH1 NepexigHi MPOIECH: MO MBUAKOALL, BUTpATaX €IEeKTPOSHEPrii 3
OOMEXEHHAM IO MOMEHTY, TMpPUCKOpPeHHI0O al0o puBKy. BigmnpaioBanas
CTYMIHYATOTrO Kepyrodoro Ta 30yprorodoro BIUMBY. I[InmaBHmii myck. Pesepc.
Oco0auBOCTI NEPEeXITHUX MPOIECIB JJIS €IEKTPOABUTYHIB 3MIHHOTO CTPYMY.

TermoBi mnepexigHi mpouecd. HoMiHambHI peXUMHU  €JIEKTPOJBHUTYHIB.
MeTtonu €KBIBaJIEHTHOIO CTPYMY, MOMEHTY, NOTYXHOCTi. BuOip moOTy>KHOCTI
JBUTYHA.

PerymioBaHHS KOOpIMHAT €JIEKTPONpPUBOJA. BuIu KepyBaHHS Ta OCHOBHI
¢byukuii enexrponpuBoay. CucTema MNEpeTBOPIOBAY YaCTOTU-ACUHXPOHHUU
nBuryH.  Tounictb.  [liama3zon  perymioBaHHs.  EnexkTpompuBoa — mpu
MIATOPSAIKOBAHOMY PEryJIOBaHHI KOOpAHWHAT. PeryitoBaHHS MOMEHTY, CTPyMY,
HIBUAKOCTI.
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Po3zain 7. EJleKTpU4HiI MallIMHM | anmapaTu

Tema 7.1. MalmuMH#1 NOCTIHHOTO CTPYMY

KoHcerpykmiss Ta mnpuHuun [ii MamuHd  noctidHoro crpymy (MIIC).
[Ipouecu komytamii B MIIC. CnocoOu mnoKpamieHHsT KOMYTallii: J0JaTKOBI
MOJIFOCH, 3CYyB  WIITOK, Tomo. KomneHcamiiHa obOmotka. Bupasu s
enextpopymiiinoi cunu (EPC) 1 enextpomarnitHoro momenty MIIC. SBure
peakilii skopsi Ta WOTro BIUIMB Ha MarHiTHUM NOTIK 30ymkeHHs. Tsarosi JIIIC.
Po6oui xapakrepuctuku JI1C 3 mociiioBHUM 30YyKEHHSIM.

Tema 7.2. Tpancpopmatopu

bynoBa Ta npunuun nii Tpancopmaropa. Knacudikaris tpanchopmaTopis.
Koedimient tpanchopmarii. KoHCTpykiisi 0OMOTOK Ta  MAarHiTornpoBOIY
TpudazHux TpaHchopmaropiB. Buiii rapMoHiiiHI B KpHBIA HaMarHi4yr4oro
CTpyMy, MarHitHoro notroky Tta ¢asuux EPC tpudaznux tpanchopmaropis mnpu
pi3HUX crnocobax 3'eqHaHHS NEPBMHHUX Ta BTOPUHHUX OOMOTOK. Pexxumu
Hepobouoro (xomoctoro) xony (XX) Ta kopotkoro 3amukaHHs (K3)
tpancdopmaropiB. Hanpyra K3 Tta ctpym XX. Brpatu B pexumax XX 1 K3.
ExcriepumeHTarbHe BU3HAYEHHS MapaMeTpiB  cxemMHu 3amimieHHs. Pobora
TpancopMaropiB miJg HaBaHTakeHHsSM. OCHOBI MaremMaTWyHi piBHSHHA. Cxemu
3aMillleHHd TpaHncpopMmaropy. BekropHi Ta eHepretuuHi aiarpamu. BusnaueHHs
KK]I tpancdopmaropa.

Tema 7.3. 3arajibHi NMTaHHA TeOPii MAIIMH 3MiHHOTO0 CTPYMY

KoHcTpykiiss MammuH 3MIHHOTO cTpymy. [3o07suis  oOMOTOK. YMOBHU
OTpUMaHHs 00€PTOBOTO MarHiTHOTO MOJISl B MAIlIMHAX 3MIHHOTO CTpyMy. MarHitHe
MoJie MalllMH 3MIHHOTO CTPpyMy Ta HOro po3paxyHOK. [HAYKTHBHICTH Ta
B3a€MOIHIYKTUBHICTh OOMOTOK. Mar"iTHi NOTOKH B3a€MOIHIYKIIi Ta PO3CIFOBAaHHS
oomotok. EPC BuTka, KoTymiku, pazu oOMOTKHA 3MIHHOrO cTpymy. OOMOTKOBI
koedimientn. Cnocobu 3menmeHHs Bumux rapmonik B EPC. Ckic mnasis.
Marnitopymiitai - cumu(MPC) oOMOTOK MamuH 3MIHHOTO CTpyMy. Buiri
rapmoHiku MPC.

Tema 7.4. ACHHXPOHHI MallIUHH
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PiBHSIHHSL €JeKTpUYHMX KUl OOMOTOK craropa Ta poTopa. [lpuBeneHHs
0OMOTKH poTopa 10 0OMOTKU cTaTopa. CxeMa 3aMillleHHs] aCUHXPOHHOI MallluHU.
Pexxumu  poOOTHM  aCMHXPOHHOT  MalIMHU:  JABUTYHHHMH, TeHEpaTOpHUM,
€JIEKTPOMAarHiTHOro raibMa. Bektopui Ta eHepretmyni pgiarpamu. Crocoou
PEryJIOBaHHS IIBUAKOCTI OOEpPTaHHS ACUHXPOHHUX JBUTYHIB. ABTOHOMHUU
ACUHXPOHHUH reHepaTop. YMOBHM camo30y/pkeHHs. HecumeTpuuHi pexumu
poOOTH AaCHMHXpPOHHMX MalMH. BmiuB HecuMeTpii Hampyrd SKUBICHHS 1
napameTpiB OOMOTOK Ha MEXaHI14H1 XapaKTePUCTUKN ACUHXPOHHUX JIBUTYHIB.

Tema 7.5. CHHXPOHHI MAIIMHHA

CHUHXpOHHa MalIMHa B peXuMi HepoOodoro (xoioctoro) xoay. Bumoru no
PO3MOJIUTY MarHiTHOTO MOJIsI B MOBITPSHOMY HPOMDKKY. SIBUIIlE peakilii sikops B
CUHXPOHHIN MamuH1 Ta (akTopH, 10 Ha HbOTO BILUIMBAIOTh. [lapanenbHa poboTa
CUHXPOHHOTO TIeHepaTopa 3 Mepexer. YMOBM Ta CHOCOOM BMUKaHHS
CUHXPOHHOT'O T€HepaTopa Ha napayeibHy poOoTy, V - MOoJI0HI XapaKTepUCTHKH,
PEryJIOBaHHs aKTUBHOI Ta peakTuBHOI noTyxHOocTi CM. KyTOBi1 XapakrepucTuku
CUHXpOHHOiI MamuHu. CTaTMyHa Ta JUHAMIYHA CTIAKICTH POOOTH CHUHXPOHHOI
MamuHu. CHUHXpOHHUHN JBUTYH Ta CUHXpOHHUHN KommneHcaTop. Crnocodu 3amycky.
Bexrtopui pgiarpamu. PobGoui ta V - momibni xapaktepuctuku. IlepexinHi,
ACUHXPOHHI Ta HECUMETPUYHI PEKUMHU POOOTH CUHXPOHHOI MAlIMHU. [HIYKTHBHI
OMOPHU CUHXPOHHOI MAILIMHU B MEPEXITHUX Ta HECUMETPUUHUX PEKUMAX POOOTH.

Tema 7.6. Enexrpu4Hi anapatu

EnexTpoguHaMiyHi CWJIM B €JIEKTPUYHHMX amaparax. [ersioBi MpoLecH B
CJIEKTPUYHUX arapaTax. EIeKTpuyHiI KOHTaKTW: BU3HAYEHHs 1 Kiacudikaiis, ix
omip, Marepiajiu, HarpiBaHHsS KOHTAaKTiB, €JIEKTPOJMHAMIYHI CHJIM B KOHTAaKTaX.
KoHceTpykili HU3bKOBOJBTHUX Ta BHUCOKOBOJBTHHUX KOMYTAIIMHMX KOHTAaKTIB.
Enexrpuuna ayra Ta MeToau ii raciHHs. Bubip koMmyTauiiiHUX anapatiB: 3arajibHi
yMOBH BHOOPY €JEKTPOTEXHIUHMX MPHUCTPOIB. 3aXWCHI amapaTd: IUJIaBKi
3aMoO0bKHUKKA Ta iX BHOIp, MPUCTPid 3aXUCHOTO BUMKHEHHS, PO3PSAHUKU Ta
oOMeKyBadl epeHanpyru, CrpyMooOMeKyBallbHI PEaKTOPH.
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Po3ain 8. HerpaauuiiiHi Ta BITHOB/IIOBaHI JKepeJia eHepril

Tema 8.1. Birpoeneprerunka

OcHOBHI MapaMeTpu BITPOBOIO MOTOKY 1 3acoOM iX ONHMCAHHS B dYaci 1
npoctopi. THUIH BIiTPOYCTAaHOBOK i BiTporeHeparopiB. IX mepeBard i HemOJIKH.
OCHOBHI  TOJOXEHHA  aepOMEXaHIYHOTO  PO3PaxXyHKYy  BITPOT€HEpPATOPiB.
OcoOnMMBOCTI €NEKTPUYHUX CXEM BITPOT€HEPATOpIB MOCTIHHOTO CTpyMy 1 iX
BUKOpUCTaHHSA. OCOONMBOCTI EJNIEKTPUYHUX CXEM BITPOIE€HEPATOPIB 3MIHHOTO
CTPYMY 1 X BUKOPUCTaHHS. XapaKTepHI peKUMHU POOOTH BITporeHepaTopis (IycK,
HOMIHAJIBHUN PEeXHUM, 3yNUHKA) 1 aJITOPUTMHU iX peanizainii. MeToau 1 TeXHIYHI
3acobu cTabunizallii 4acToTu 00epTaHHs BITPOT€HEPATOPIB.

Tema 8.2. Consiuna eHepreTuka

OcHOBHI mapaMeTpH, SKi XapaKTepU3ylOThb TMOTIK COHSYHOI EHeprii.
EnexTpoauHaMiyHi MiIXOAU 10 ONMUCAHHA B3a€MOJI1i COHSIYHOTO BUIPOMIHIOBAHHS
3 aTtMoc(epor0 1 KOHCTPYKTMBHUMHU €JIEMEHTAMHU COHYHHX KOJIEKTOPIB 1
¢dotobartapeit. OCHOBHI KOHCTPYKILII COHSYHUX KOJIEKTOpIB 1 (orobdarapeil.
Mopeni renepaitii eJIeKTpOpYIIIMHOT CUIU B (POTOETEKTPUYHUX MEPETBOPIOBAYAX.
Mopeni renepaiii TEIUIOBUIICHHS IPU B3a€MO/I1i COHIYHOIO BUIMPOMIHIOBAHHS 3
€JIeMEHTaMH COHSYHHMX KOJIEKTOpiB 1 ¢oToOaTapeil. Mojeni TemioBOro craHy
COHSIYHUX KOJEKTOpiB 1 (hoTtoOarapeil. CTPYyKTypH 1 CXeMHU aKTHUBHUX 1 MACUBHUX
CUCTEM COHSYHOTO TEIUIONocTayaHHs Oy/iBelb 1 cnopya. OcoOIMBOCTI COHAUHUX
E€HEPreTHYHUX CUCTEM 3 BHUKOPHUCTAHHSIM  KOHIICHTPOBAHOTO  COHSYHOTO
BUIIPOMIHIOBaHHS.

Tema 8.3. IlepeTBopeHHs Ta aKyMYJIIOBAHHS €HEPrii BiIHOBJIIBaJIbHUX
JTKepet

[MpuHIMn A1l XIMIYHUX JKepes cTpyMy. CXeMu BUKOPUCTAHHS €EKTPUUHUX
aKyMyJIATOpIB B cUCTeMax eHepromnoctadyanHs. OCHOBHI THUIHU €JIEKTPOXIMIYHUX
aKyMyJATOpiB  eneKkTpuyHoi  eHeprii. CxemMu  BHUKOPUCTAaHHS  TEIUJIOBUX
aKyMyJIATOPIB B CHUCTEMax TemionocTtadyanHs. [[puHIUIN pO3paxyHKY TEIIOBUX
Ta EJIEKTPUYHUX aKyMYJIATOPIB €HEPTii.

Tema 8.4. KommiexkcHe BHKOPHCTAHHS BiJJHOBJIIOBAJIBHHUX JKepes
eHeprii

EneprorexHonoriydi  By3JH. Meroaun onTUMi3alii  mapameTpiB
KOMOIHOBAaHUX CHUCTEM TEIUIONOCTAaYaHHS. BUMOTU /IO KOMOIHOBaHUX CHUCTEM
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€HEPronoCTavYaHHs. [TpuHUIMTIN no0y10BU KOMOIHOBaHHX CUCTEM
€HEPronoCTavYaHHs.

Tema 8.5. BukopucranHsi reoTepMajJbHHUX pecypciB

OcHOBHI mapameTpu TreoTepMalibHOi eHeprii. MeToau MoOJeIOBaHHS
reOTEepPMAIBHUX KOJICKTOPIB 1 CBEpMJIOBUH. BapiaHTH CXeM BUKOPHUCTaHHS
reoTepMalIbHOI  €Heprii Juisi moTped eleKTpornocTadaHHs. THIOBI cXeMmMu
BUJIOOYTKY T€OTEpMAJIbHUX PECYPCIB.

Tema 8.6. BukopucraHHsi IHIIMX BH/IIB BiIHOBJIIOBAJIBHUX JIKepes
eHeprii

[TpuHuun nii eHeproycTaHOBOK, $SKI BUKOPUCTOBYIOTh €HEPril0 MalluX piK.
[Mpunuun  7ii  XBWIBOBUX  €HEPreTUYHUX  yCTaHOBOK.  [IpuHmmm  mii
Ol0OCHepreTMYHUX  YCTaHOBOK. I[IpuHIMO  poOOOTH  EHEProyCTaHOBOK,  fIKI
BUKOPHUCTOBYIOTh TEMIIEpATYpHI 1 KOHIIEHTpAIllifH1 TpaJl€eHTH B MOPCHKIA BOJII.
[TpuHIMIT il MarHiTOT1APOIUHAMIYHUX reHepaTopiB. [TpuHUIMDI i
TepMoeMiciiiHux reHepaTopiB. [IpuHIUN 1ii TEPMOEIEKTPUYHUX TEHEPATOPIB 1
TePMOXOJOAWIBHUKIB.  [lpuHIun  nmii  KoMmmpecopHUX 1 abCcopOUIMHUX
TETJIOHACOCHUX YCTAHOBOK.
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Po3ain 9. Cucremu 3a0e3nedyeHHsI ClIOKUBAYIB €JIEKTPUYHOIO
€HEPri€l0, eJIEKTPOTEeXHIYHI KOMILJIEKCH, €JIEKTPOMEXaHIYHi
CUCTEMHU, ABTOMATH3ALIA eJIEKTPOTEXHIYHHUX TA
€JICKTPOTEXHOJIOTIYHUX KOMILICKCIB, CHEPreTUHYHUI MEHEKMEHT
Ta eHepProe)eKTUBHICTH

Tema 9.1. Ef1eKTPOTEXHOJIOTIYHI Ta eJIEKTPOTEXHIYHI KOMILIEKCH

EdekTuBHICT, BUKOPUCTAHHS €JIEKTPUYHOI €Heprii Ta ii mepeTBOPEHHS B
HIII BUAM €Heprii Ipu peaiizallii eeKTPOTEeXHOJIOTTYHUX MPOIIECB.

OcoOnuBocTi MOOYNOBU Ta (PYHKI[IOHYBaHHS €JIEKTPOMEXaHIYHUX Ta
EJIEKTPOTEXHIYHUX YCTAaHOBOK.

ABTOMaTH30BaH1 CUCTEM KEpyBaHHS €JEKTPOTEXHOJIOTTYHHUX Ta
CJNEKTPOTEXHIYHUX KOMIUIEKCiB. CHCTeMHM M1arHOCTHUKUA (CUCTEMU TEXHIYHOTO
JIIarHOCTYBaHHS),  KOHTPOJIO  Ta  3aXUCTy  CJIEKTPOTEXHOJOTTYHUX  Ta
EJIEKTPOTEXHIYHUX KOMILJIEKCIB.

[MudpoBi Ta aHAJIOroBI CHCTEMH aBTOMATH3allll EJICKTPOTEXHIYHUX Ta
€JIEKTPOTEXHOJOTTYHUX KOMILIEKCIB. THUIIOBI CTPYKTYpH aHAJIOrOBUX Ta HU(POBUX
cucteM KepyBaHHs. IlepeTBOpeHHs aHAJIOrOBUX Ta UU(PPOBUX CHUTHAJIB.
AmnanoroBa Ta uudpona ¢dinbrpamis. AHanmoroi Ta uudposi III/-perymstopu.
[IporpamoBaHi JIOT14H1 KOHTPOJIEPU

Knacudikaiiis  e1eKTpOTEXHOJOTIYHUX  YCTAHOBOK K  CIIOKUBAYiB

€JIEKTPOCHEPT1i.
CydacHi cucteMd Ta 3aco0M €HEpro- Ta pecypco30epekeHHs B
CJICKTPOTEXHOJMOTTYHUX  ycTaHOBKax.  [ligBuilleHHS  eHeproeeKTUBHOCTI

€JIEKTPOTEXHOJOTTYHUX Ta €NEKTPOTEXHIUHUX KOMIUIEKCIB.

Tema 9.2. EfleMeHTH eJIeKTPOTEXHIYHMX KOMILJIEKCIB

EnextpoMaiuuHi nepeTBoproBadi. HekepoBaHi BHUIpSAMIISYI 3MIHHOTO
ctpymy. KepoBaHi TUPHUCTOpHI BUIpPSAMISYI OAHO- Ta TpUGPA3ZHOIO CTPYMY.
IuBepTopu cTpymy Ta Hamnpyru. Pe3onancHi iHBepTtopu. TupuctopHi Ta
TPaH3UCTOPHI NEPETBOPIOBAYl YaCTOTU 3MIHHOTO CcTpymy. HamiBmpoBiIHHKOBI
nepeTBoproBadi  3MiHHOT Hampyru. Craluli3aTopu Hampyrd Ta  CTPYMY.
[upoTtHOIMITYIbCHI TIepeTBOproBayi. CucremMu iMIyJabCHO-(a30BOr0 KepyBaHHS.
AxtuBH1 QuIbTpU. PUIBTPO-KOMIIEHCYIOU1 TpUCTpOi. EnexrpomMexaniuHi MpUCTpOi
aBTOMAaTU30BaHUX  eJeKTpornpuBoAiB. [laBaui Ta  3amaBadl  KOOpIAUHAT
EJNIEKTPONPUBOAY. AKYMYJISITOPH Ta HAKONUYYBaul €HEPrii AJisl €JIeKTPOKUBIICHHS
(eIleKTpOXiIMIYHI, €JIEKTPUYHI, eJIEKTPOMEXaH14Hi): moOya0Ba, TPUHIIUI POOOTH Ta
OCHOBHI IMOKa3HUKH.

Komyramiiini  enemeHTd Ta iX Xapakrtepuctuka. Pos’ennyBaui 1
BUCOKOBOJIbTHI ~ BUMHKaul. KomMmyTraTtopu  IMIOYyJIbCHUX  JDKEpeNn  CTPyMY.
HaniBnpoBiTHUKOBI Ta HAJAIPOBIIHUKOBI KOMYTaTOpU CTpyMmy. [HTerpamgbHi
MOJIYJIi Ta MIKPOTIPOILIECOPH.

Tema 9.3. EnekTpoMexaHiuHi cucteMu
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3arasibHa ~ (QyHKIIOHAJIbHA  CXeMa  EJICKTPOMEXAHIYHOI  CHUCTEMH.
XapakTepuUCTUKA THUIOBUX HABAaHTaXEHb PETryJbOBAHUX EJIEKTPONPHUBO/IIB.
Po3paxyHkoBi cxemMH Ta ~MaTEeMaTW4HI MOJENl MEXaHIYHOI  YacCTUHU
enekTponpuBoaiB. PiBHsSHHA pyXxy. Pexxumu poOOTH eneKkTponpuBoAiB. Pexumu
(GYHKLIOHYBaHHS MEXaTPOHHUX IMIYJIbCHUX CUCTEM.

CTpyKTYpHI CXEMH, PETyIIOBaJIbHI BJIACTUBOCTI, TOKA3HUKU SIKOCTI
JUHAMKHA Ta CTAaTUKUA TUIOBUX CTPYKTYpP €JIEKTPOMEXaHIYHHUX CUCTEM Ha OCHOBI
EJIEKTPONPUBO/IIB TOCTIMHONO Ta 3MIHHOTO CTPYMY 3a CXEMOIO ‘‘KE€pPOBaHMIA
MIEPETBOPIOBAY-/IBUTYH .

CTiiKICTh JIHIMHMX Ta HENIHIMHUX cucTeM. AnrebpaiuHi KpuTepii,
yacToTHI Kputepii, Qynkuis JlsnyHosa, kputepiii IlomoBa. YucnoBi meroau
inenTudikamii HeTiHIHHUX CUCTEM.

MikponpouecopHe KepyBaHHs CJIEKTPOTEXHIYHUMHU Ta
eJIEKTpOMEXaHIYHUMHU cuctemMamu. MikpokonTposiepu. IlporpamoBani JoriyHi
KoHTpoJiepu. CUrHAIIbHI MPOIIECOPH.

Tema 9.4. CucTteMH €JIeKTPONOCTAYAHHSA TEXHOJOTTYHUX TA TEXHIYHUX
KOMILIEKCIiB

CtpykTypa Ta 3arajibHa XapakTEepUCTHKa CUCTEM EJIEKTPOIOCTaYaHHS.
TeopeTnune oOIPyHTYBaHHSI PO3PAXyHKOBOIO HaBaHTakeHHA. [IpakTuuHi Metoau
BU3HAUYEHHS  PO3PAaXyHKOBOIO  HaBaHTaxeHHs. Bumorn 10  HaaidHOCTI
€JIEKTPOIMOCTAaYaHHS. Busnauenns napameTpiB €JIEMEHTIB CUCTEM
€JIEKTPONOCTa4aHHs (CHJIOBI TpaHC(POPMATOPH, MEPEXi HAMPYror 10 Ta MOHAJ
1000 B). Meroau po3paxyHKy BTpaT €JICKTPUYHOI €HEPTii B €JIEeMEHTaX CHCTEM
eleKTpornocTadanHs, cdepa ix 3acrocyBaHHs. OprasizaiiifHi Ta TEXHIYHI 3aX0IU
0 3MEHIICHHIO BTpPAT eJNeKTpuuHoi eHeprii. CyTHICTH 3ajadl KOMIIEHCAIll
pEaKkTUBHOIO TOTY>KHOCTI. KoMIieHcallisi peakTMBHOI MOTYXHOCTI B CHCTEMax
enekTpornocTadanHs. [Toka3HUKU SIKOCT1 €EeKTPUYHOI €HEeprii Ta iX HOpMYyBaHHS.
EnexTpoMarHiTHa CyMICHICTh €JIEKTPOTEXHIYHMX Ta EJIEKTPOTEXHOJOTTUHUX
YCTAaHOBOK Y By3JlaX HABAaHTAXKCHHSI €JIEKTPUUHUX MEPEK.

ABTOHOMHI CHCTEMHU €Hepro3abe3neyeHHs. XapaKTepUCTUKa JIKepe
€HEprii, TUMM Ta OCHOBHI MapamMeTpu MEPBUHHUX IMEPETBOPIOBAYIB EJIEKTPUYHOT
€Heprii /711 aBTOHOMHUX CUCTEM KUBJICHHS CTalllOHAPHUX Ta PYXOMHX 00’ €KTIB.
Tunu enexTpUYHUX reHepaTopiB Ta CTPYKTYPH CUCTEM aBTOMATUYHOTO KEpyBaHHS
€JIEKTPOr€HEPAaTOPHUMHU  YCTAHOBKAMU 3 TEIUIOGHEPTe€TUYHUM, BITPOBUM Ta
BOJSTHUM PYLIIEM.

[Mopunuzanis mKepesn KUBJICHHS. ABTOHOMHI CUCTEMH €JICKTPOKUBIICHHS
3 BIIHOBIIOBAIBHUMH JIKepenamu eHeprii. HeTpanuuilini Ta BiIHOBIIIOBaHI
JDKEpeIia eHeprii.

Tema 9.5. EHepreruyHuii MEHEIKMEHT Ta eHepPro30epeKeHHs B
eHepreTHYHUX CUCTEMAX Ta KOMILIEKCax

OcHOBHI HampsMKU eHepro3depirarouoi momiTHku. OCHOBI HANpsSMKU Ta
pe3epBU eHepro30epeKeHHs .
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HanpsiMmku Ta 3aBgaHHS €HEPreTUYHOro MeHemxkMeHTy. OliHka Ta
MOHITOPUHT CHIOKMBAHHSI €HEPrii.

ExoHOMiKO-MaTeMaTUYHE MOJIETIOBAHHS  EHEPreTUYHUX CHUCTEM Ta
KOMIUIEKCIB. 30MTKM BiJ HEJONOCTaBOK EHEPropecypciB Ta 3a0pyAHEHHS
HABKOJIMIIHBOTO cepefoBulla. BpaxyBaHHs HaIIHHOCTI IpHU ONTUMI3AIlll CUCTEM
€HEPreTUKH, OL[IHIOBAaHHS TEXHIYHUX PU3UKIB IHHOBALIMHUX PO3POOOK.

Tema 9.6. Teopist eJIeKTPUYHUX | MATHITHUX KiJI

JliniliHI  eJmeKTpWYHi Kojla TOCTIHHOTO CTpyMy (OCHOBHI 3aKOHH
eNekTpoTexHikn). OcOOIMBOCTI pO3paxyHKY Ta METOAM PO3PAXYHKY €JIEKTPUUHUX
K1

JliHiiiH1 eeKTpUYHI Kojia 3MiHHOTO cTpyMy. OnHoda3Hi Ta TpudasHi Koa.
3arajibHa XapaKTEPUCTHUKA.

[lepexinui mnpouecu B JiHIMHUX Kojax. OcoOJMBOCTI Ta METOAM
PO3paXyHKY HEePeXITHUX MPOIIECiB (KJIAaCUUHUI Ta ONepaTOPHUN METO).

Heniniiini kona mocTiiHOrO cTpymMy. Metoan po3paxyHKY HENIHIHHUX
CJEKTPUYHUX KUI TpHU MOCTIMHUX CTpyMax 1 Hampyrax MpU IMOCHIIIOBHOMY,
napajieIb-HOMY Ta 3MIIIAHOMY 3’ €JJHaH1).

3aranpHa XapakTEpPUCTHUKA MArHITHUX K1 MOCTIHHOTO CTPYMY Ta 3MIHHOTO
CTpyMY.

EnepretuyHi  XapakTEepUCTUKM Ta TOKA3HUKM  HECUHYCOiNaIbHUX
(HeMHIMHKUX) K1JT.

MOHITOPUHT Ta JIarHOCTHKAa MapameTpiB HENIHIMHMUX Ta MArHiTHUX KUI.
KoM’ otepHe MojientoBaHHS HEJTHIMHUX Ta MarHiTHUX KiJI.
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III. PEUTUHTOBA CUCTEMA OIITHIOBAHHSI BCTYITHOT'O
BUIIPOBYBAHHS

1. IloyaTkoBUII peUTUHT a0ITypi€HTA 3a €K3aMEH PO3PAXOBYETHCS BUXOASIUU
13 100-OanpHoi mikanu. [Ipm BU3HAYEHHI 3arajibHOrO PEUTHUHTY BCTYIHHKA
MOYATKOBUM PEUTHHT 3a €K3aMeH mnepepaxoByeTbes y 200-0anbpHy MmiKamy 3a
BIIMOB1IHOO TabHIeto (11.4).

2. Ha ek3ameHi aOiTypi€HTH TOTYIOTbCA JO YCHOI BIJIIIOBIJ1I HAa 3aBJIaHHS
eK3aMeHaIIiHOro O1IeTy.

KoxHe 3aBnaHHS KOMIUIEKCHOTO (DaXxoBOTO BCTYHMHOTO BHUIIPOOYBaHHS
MICTUTb TPU TEOPETUYHI NUTaHHs. [lepiil ABa NUTAHHS € 3aralbHUMU 32 Tay3310
iHpopMaliiiHux TexHonorid. OcTaHHE MUTAaHHA OPIEHTOBaHE Ha CIELIAJIbHY
MIATOTOBKY BCTYITHUKA.
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KoxHe 3 mepmmx JIBOX MHTaHb OIIHIOETHCA y 30 OanmiB 3a TaKUMH
KpUTEPISIMU:
- «BIIMIHHO», MOBHA BIANOBib, He MeHIIe 90% moTpioHOI 1HpopMmarii — 27-30
OaJiB;
- «ao0pe», MOCTaTHHO MOBHA BIANOBIAL, HE MeHIe 75% moTpiOHOI HPOpMaIii
(mpumycTUMI HE3HAYH1 HETOYHOCT) — 23-26 OaliB;
- «3aJ0BUIbHOY», HEMOBHA BIANOBiNb, HEe MeHIe 60% moTpidHOT iH(opMaIlii
(BIAMIOB1JIb MICTUTD MEBHI HEAOMIKK) — 18-22 Oanu;
- «HE3aJ0BLILHO», BIJMOBI/Ib HE BIJMOBIIAa€ YMOBaM J10 «3a0BUTbHO» — 0 GasiB.
Tpere nutanus orniHOeThes y 40 O6alliB 32 TAKUMH KPUTEPISIMHU:
- ««BIIMIHHO», TIOBHA BIAMOBIAb, HE MeHIe 90% mnoTpiOHOi iHpopmalii — 36-40
OaJiB;
- «ao0pe», NOCTaTHHO MOBHA BIANOBIAL, HE MeHuIe 75% moTpiOHOI iHPOpMaIii
(mpumycTUMi He3HauH1 HeTouHOCT1) — 30-35 Oaiis;
- «3aJ0BUIBHOY», HEMOBHA BIANOBiIb, HEe MeHIme 60% moTpidHOT iH(opMaIlii
(BIAMOB1JIb MICTUTD MEBHI HEIOMIKK) — 24-29 Gautis;
- «HE3aJ0BLILHO», BIJMOBIIb HE BIJMIOBIIA€ YMOBaM J10 «3a0BUTbHO» — 0 GaJiB.
3. Cyma 6aiiB 3a BIINOBiAl HA €K3aMEHI MEPEBOIUTHCS O €K3aMEHaIIHHO1
OILIHKH 3T1IHO 3 TaOJULIEIO:

baan Ouninka
100...95 Bigminao
94...85 Jlyxe nobpe
84...75 JHoGpe
74...65 3a10BUILHO
64...60 JlocTaTHbO
Memnie 60 He3anosiipHO

4. Cyma GamiB 3a BIAMOBIAI Ha ek3aMeHi nepeBoauthes 10 200- OanmbHOT
MIKAJIX 3T1AHO 3 TaOIUIIEIO:

Tabmuis BiMOBITHOCTI OLIHOK peHTHHTOBOT cHcTeMu omintosanus (PCO, 60...100) 6anam 200-06ansroi mkanu (100...200)

Orinka Banu Orinka bamu Oriaka Banu Orinka bamu

PCO 100...200 PCO 100...200 PCO 100...200 PCO 100...200
60 100,0 70 125,0 80 150,0 90 175,0
61 102,5 71 127,5 81 152,5 91 177,5
62 105,0 T2 130,0 82 155,0 92 180,0
63 107,5 73 132,5 83 157,5 93 182,5
64 110,0 74 135,0 84 160,0 94 185,0
65 112,5 75 137,5 85 162,5 95 187,5
66 115,0 76 140,0 86 165,0 96 190,0
67 1175 77 142,5 87 167,5 97 192,5
68 120,0 78 145,0 88 170,0 98 195,0
69 122,5 79 147,5 89 172,5 99 197,5
100 200,0

27



IV. ITPUKJIA L EK3AMEHAHIP1HOFO BLJIETY
®opma Ne H-5.05

HauionanbHuii TexHiyuuii yHiBepcuTeT YKpaiHu
«KniBcbknii moJiitexniynuii iHcTutyT imeni Irops Cikopcbkoro»

(moBHE HaliMEHYBAaHHSI BUILIOTO HABYAJIBHOTO 3aKJIay)

OcBITHIii CTYITIHB doxkmop ¢hinocoii

CremianbHICTh 141 Enexmpoenepeemura, eiekmpomexHika ma eieKmpomexamiKa
(Ha3Ba)

Hapuanbna nucrnuriizna Bemynnuit icnum

EK3AMEHAIIMHUA BIET Ne

1. Ilumannua 1

2. llumannsa 2

3. llumannsa 3

3aTBEpIKEHO 5
I"apanT 0CBiTHBOT TpOTpaMu Onexcanap AHAYJIbCbKM

Kuis 2023
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Po3pobHuku nporpamu:

Kosbaca Cepeitt Mukonauoeuy, 0.m.n., 0oyenm, 3ae. kageopu
asmomamusayii e1eKmpomMexanivHux cucmem ma enexkmponpugooy PLEA
Mapyenxo Anamoniti Anopiiiosuy, k.m.u., Ooyenm, 6.0. 3a6. kageopu
aemomamusayii enepzocucmem PEA

Kupux Banepiit Barenmunosuy, 0.m.H., npoghecop, 6.0. 3as. kageopu
enexmpuunux mepedxnc ma cucmem PEA 5

bapoux €ezen leanosuy, k.m.n., doyenm, doyenm xageopu / —

gionososanux oxcepen enepeii PEA

Tpoyenko €eazenint Onexcanoposud, K.m.H., O0yeHm, O0yeHm _ / Z_/

kagheopu meopemuunoi enexkmpomexnixu PEA
Yymax Baoum Borooumupoeuy, k.m.u., ooyenm, 6.0. 3a6. kageopu

=7
L—

enexmpomexanixu PEA p re
byovko Bacunw leanoeuy, 0.m.n., ooyenm, 3as. kageopu 6i0HO61I08AHUX C_/\///Q
Oxcepen enepeii PEA )
Ocmposepxos Murona Hroeuy, 0.m.n., npoghecop, 3as. kageopu WJ
meopemuyHoi erexmpomexuixu PEA f
Henuciox Cepeiu Ilempoeuy, 0.m.n., npoghecop,

oupexmop HH IEE w il

[Tonoe Bonooumup Anopinosuy, o0.m.u., npoghecop, npoghecop xagheopu
nexkmponocmavanns HH IEE

Haxoooe Boarooumup @edoposuy, 0.m.H., doyenm, ooyenm xkageopu /7//

enekmponocmavanns HH IEE 4

benoxa anuna Cepeiiena, k.m.u., ooyenm, ooyenm xagheopu

-
enexkmponocmavanns HH IEE 4 7&(
Poszen Bikmop Ilemposuy, 0.m.1., npoghecop, npoghecop kagheopu
asmomamuzayii erekmpomexuiynux ma mexamponnux komniexcie HH IEE 4 -

Saiivenxo Cmeghan Borooumuposuy, 0.m.i., npoghecop, npoghecop xagedpu /%_
asmomamusayii erekmpomexuiunux ma mexamponux komniexcie HH IEE

—

[Iporpamy BCTynHOro BHIIPOOYBaHHS /ISl BCTYILy Ha OCBITHBO-HAYKOBY IPOrpaMy
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