


1. Onuc HAaBYAJBLHOI JMCIMILIIHYA

“IlepexiaHi OPOIECH B EHEPIETUI ~ U CTYIACHTIB
(na3Ba)

I'any3b 3HaHb, HAIPSIM MIATOTOBKH, CNIENiAJIbHICTh, OCBITHHO-KBaJi(pikaliliHNil piBeHb

[any3b 3HaHB 14 - EnexTpudHa iHXKeHepis
(umcp i Ha3Ba)
CrerianbHicTh 141 - EnekTpoeHepreTuka, el1eKTpoTeXHIKa Ta
€JIEKTPOMEXaHIKa
(mmdp 1 Ha3Ba)
CrymiHp BUIIOT OCBITH bakanasp
(OakanaBp, crienianicT, MaricTp)

XapakTepuCcTHKA HABYAJIbHOL JUCIHILIIHH

Bun HopwmaruBHa (BuOipkoBa)

3arajibHa KijgbKiCTh TOAUH 117

Kimpkicts kpenutisB ECTS 4

KiIBKICTh 3MICTOBHX MOJIYIIIB 4

Kypcosuii mpoexT (po6oTta) 18

(K110 € B p0OOYOMY HABYATBHOMY ILIaHi) HEPEXI Z[HI HPOHECI/I B EHEPFETHHI
(Ha3Ba)

dDopma KOHTPOJIIO Ex3amen

IMoka3HUKH HABYAJIBLHOI JUCHMILIIHM 1JIs1 IEHHOI TA 3204HO0I (p)OpM HABYAHHSA

NneHHa opma HaBUaHHS 3a09Ha (popma HaBUAHHS
Pik migroroBkn 2022-2023
Cemectp 8
JIexmiHl 3aHATTSI 14 roj. roj.
[IpakTHyHi, ceMiHapChKi 3aHATTS TO/I. TOJI.
JlabopaTopHi 3aHITTS 28 TOJI. TOJI.
Camocriiina pobora 50 TOJI. TOJI.
IauBinyanpHI 3aBOaHHS ToJ. roJ.
KUIBKICTEh THKHEBUX T'OIHUH
JUTSE IeHHOT (hopMU HaBUaHHS:
ayJTUTOPHUX 3 TOJT.
CaMOCTIHHOT pOOOTH CTY/ICHTA — 4 rom.




2. Merta, 3aBJaHHS Ta KOMIETEHTHOCTI HABYAJIbLHOI TUCHHUILTIHU

Hucrumnina “TlepeximHi  mporecd B €HEPTETHIN’ € BaXIIMBOIO MPOGLTIOIYOI0
JYCHMIUTIHOIO B pO3pi31 HUKIY MPpodeciiHOl MArOTOBKH CTYICHTA.

Metoro pucuuriing € ¢GopMyBaHHS 3HAHb, YMIHb 1 MPaKTUYHUX HABUYOK 3
pPO3paxyHKy MapaMeTpiB €JICKTPUUYHUX MEPEXK Yy HECTAIUX PEeKUMax iX poOOTH, CUCTEMHU
OCHOBHHUX TIOJIOKEHBb PO3PaxXyHKY CTPYMIB CUMETPUYHUX Ta BCIX BHUIIB HECHMETPHUYHHUX
KOPOTKMX 3aMHKaHb 1 MIJBUIICHHS SKOCTI MPOTIKaHHSA NEPEXigHUX IPOIECIB y HUX,
BUPOOJICHHS HEOOXITHUX BMiHb Ta HABUYOK IIIOJ0 METOIIB MONIYKY, 00OpOOKH, aHAJI3y Ta
OITIHKK 1H(oOpMaIlii, 0 CTOCYEThCSA MISUIBHOCTI B €JIEKTPOCHEPTeTHYHIN Tamy3l Ta
3MATHICTh JI0 aHaji3y pe3yJbTaTiB pO3paxyHKiB, BUMIPIOBaHb Ta CIIOCTEPEkKEHb IMPHU
PO3paxyHKy IMEPEeX1THUX IPOIECIB, a TaKOXX BOJOJMIHHS CIEIiali30BaHUM IPOrPAMHUM
3a0€3MeUYeHHSIM Ta Cy4YaCHUMHM 3aco0aMu 30epiranHs Ta oOpoOku iH@opMmalii B cdepi
aHaI3y eJIEKTPOMAarHiTHUX NEPEXiTHUX MPOIIECIB.

3agadl BUBUCHHS JUCIUAILIIIHH.

Busuaroun “TlepeximHi mpoiiecu B eHEpreTuill” CTyJACHT MOBUHEH 3HATH:

® XapaKTEPUCTUKU PEKUMIB MPOCTUX CUCTEM 1 XapaKTEPUCTUKN HABAHTAXKEHb;

® MEXl TOPYIICHHS HOpPMaldbHOI POOOTH €JIEKTPOYCTAHOBOK CTPYMaMH KOPOTKOTO
3aMHUKaHHS,

® CHCTEMYy BIIHOCHUX OJWHUIIb, CKJIAJIaHHS 1 TIEPETBOPEHHS CXEM 3aMIIlleHHS 3 €.p.C. B
T1JIKaX;

® TPUYHMHM 1 HACHIIKU TIEPEX1THUX MPOIIECIB B CUCTEMAX €JIEKTPOIOCTAYaHHS;

e 3a0e3Me4YeHHs] CTATUYHOI CTIMKOCTI €JIEKTPUYHOI CUCTEMH;

e 3a0e3MeUeHHS JUHAMIYHOI CTIMKOCTI €JeKTPUYHOI CUCTEMH;

® CTIHKICTh By3J11B HABAHTAKECHHSI SIK TIPU MaJIUX, TaK 1 MPU BEJIUKUX 30ypPEHHSX;

® ACHMHXPOHHI PEKUMU B €IEKTPUYHUX CUCTEMAX;

® 3aXO0JH MO0 MOKPAIIEHHS CTIMKOCTI 1 IKOCTI IEPEX1THUX MPOIIECIB;

Bumoru 1o 3HaHb Ta BMiHb, HAOYTHX B MPOIEC] BUBUCHHS TUCIIUILIIHH.

B pe3ynbrari BUBUEHHS TUCHMIUIIHN CTYACHTH ITOBHHHI BMITH:
*Ppo3paxoByBaTH CTPYMH KOPOTKOT'O 3aMUKAHHS B CUCTEMI €JICKTPOTIOCTaYaHHS,
*MpaBUIILHO BUOUpATH 1 TMEPEBIPSITH HA CTIMKICTh EJIEKTPUYHY amaparypy 1
CTPYMOBEIyUi YaCTHHH, a TAKOK pOOOTY pEICHHOTO 3aXHUCTY;
*po3paxoByBaTu MepeXiaHI MPOILECH B EIEKTPUYHUX CUCTEMAX;
*BU3HAYATH CTIAKICTh CUCTEM €JIEKTPOIIOCTauYaHHS.

[lepenik AUCUMUIUIIH, IO MOBHHHI NEepeAyBaTH BUBUCHHIO JIAHOI AUCIUIUIIHK Ta TEpPesiK
JUCITUTIIIH, BUBUCHHIO SIKUX TIEpPEAye JaHa TUCIHUILIIHA.

JlJ1s yCHIIIHOTO OCBOEHHS CTYJIEHTaMU IPOrpaMu JUCIHUIUIIHA HEOOX1JHO IIHOO0KO i
JIOTIYHO PO3KPUTH 3B’S30K MPOTrPaMHUX PO3AUTIB JaHOI JUCHMIUIIHK 3 MaTepiajaom



muciuiiia “TeopeTudHi OCHOBH €lNeKTpPOTexHIKK, “MaremarnuHi 3a/1adi eHEpreTuKu
“EnexTpuyHi CUCTEMHU Ta MEPExKi .

EnektpomarHiTHi mepexifiHi MPOIECH B EJIEKTPUYHUX CHCTeMax O0a3yloThCs Ha
“mepexigHUX mpouecax’ AUCHUILIIHU “TeopeTHYHI OCHOBHU EJICKTPOTEXHIKH 1 Teopii
CUHXPOHHHX T€HEpPaTOpIB AUCIHUILIIHU “ENeKTpudHi MammHu.

[TporpaMuuii MaTepial AaHOI JUCHUIUIIHA 3HAXOAWUTH CBOE JIOTIYHE IPOJIOBKEHHS Ta
OUTBII TTIMOOKUI PO3BUTOK MPU MOAATBIIOMY BUBUCHHI AUCHMILIIH “Enekrpuyna yactuHa
CTaHIM Ta mijacTaHumikn”, “Enextpuuni cucremu Ta Mepexi”’, “HamiliHicTh Ta
IPOEKTYBaHHS EIEKTPUYHUX CUCTEM .

MDKIUCHMIUTIHAPHI 3B’ SI3KU HABYAIBHOI JTUCIUATUIIHU

MoHnTax Enextpuuni Enextpuuna Peneitnnii 3axucr i
eHeproobiaTHaHHS CHUCTEMHU Ta YacTUHA CTAHIH Ta aBTOMATHKa CUCTEM
ta JIEII Mepexi MiACTaHIIN €JIEKTPOIIOCTaYaHHA
Enexrpuuni x L L /
MaITHHHA ~. E.HCK‘TpOyCTaHOBKI/I
" i cucremu
INEPEXIIHI ITPOLIECH B €NEKTDOMOCTAYAHHS
KBII 3 ocHOB.
werpororiita | ¥ EJIEKTPOEHEPI'ETHUILII N Mo
€JIEKTP. BUMIPIOB. eTeKTPOCTAHIL
/ A A \ B AIIK
EnexrporexHika i TexHnika Enextponocrauanss HapiitnicTs cuctem
eJIEKTpOMEXaHiKa BUCOKHX HaIpyr MPOM. MiZNPUEMCTB €JIEKTPOTIOCTAYaHHSI

HalyTTst KOMIeTeHTHOCTE:

3arajibHi KoMreTeHTHOCTI (3K):

KO1. 3maTHicTh 10 aOCTPaKTHOTO MHUCIEHHS, aHAM3Y i cuHTe3y. KO2. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAaKTUYHUX
curyanisx. KO03. 3maTHICTP cHiKyBaTHCS IEpKaBHOIO MOBOIO sIK YCHO, Tak 1 mucbMoBo. KO5. 3paTHiCTE O MOIIYKY,
00poOneH s Ta aHami3y iHpopMamii 3 pisHuUX kepen. K06. 3gaTHICTD BUSIBISATH, CTaBUTH Ta BHpimryBatd mpobiemu. KO7.
3naTHicTh mpaimroBaty B koMauai. KO8. 3gatHicTh npamroBatn aBToHOMHO. K09. 31aTHICTE peanizyBaTu CBOi IpaBa i 000B’I3KH
SK 4JIEHa CyCIUIBCTBA, YCBIJOMIIFOBATH IIHHOCTI TPOMAISTHCHKOTO (BUTBHOTO IEMOKPATHYHOTO) CYCIUIBCTBA Ta HEOOXiTHICTH
HOTo cTasoro po3BUTKY, BEpXOBEHCTBA IpaBa, paB i cBOOO JTOAWHH i rpoMansauHa B Ykpaini. K10. 3xaTHicTs 30epiratu Ta
NPUMHOXYBaTH MOpajbHi, KYIbTYPHI, HAayKOBI I[IHHOCTI 1 JOCSTHEHHS CYCIUIBCTBA HAa OCHOBI PO3YMIiHHSA icTopii Ta
3aKOHOMIpPHOCTEH PO3BUTKY HpenMeTHOI obusacTi, ii Micus y 3arajibHI CHCTEMi 3HaHb MPO HPHUPOJY i CYCIJIBCTBO Ta y
PO3BHUTKY CYCHIJIbCTBA, TEXHIKH 1 TEXHOJIOTIH, BUKOPHCTOBYBATH Pi3HI BUIM Ta (DOPMH PYXOBOI aKTHBHOCTI JUIS aKTUBHOTO
BIZIMOYMHKY Ta BEJICHHS 3JI0POBOTO CIIOCOOY JKHUTTSL.

¢axosi (cnemianbHi) komnereHTHOCTI (DK):

K11. 3matHicTe BHpimryBaTH MpPaKTHYHI 3a4adi i3 3aCTOCYBaHHSAM CHCTEM AaBTOMATH30BAaHOTO IPOEKTYBAaHHSA 1
pospaxynkiB (CAIIP). K12. 3pmaTHicTe BHpINIyBaTH NPAaKTHYHI 3a4adi i3 3aJy4eHHSIM METOMIB MaTeMaTHUKH, (i3UKH Ta
enexkrpoTtexHiku. K13. 3naTHicTs BUpinIyBaTH KOMIUIEKCHI CIIeIliayli3oBaHi 3a7a4i i IpaKTHYHI Mpo0ieMu, OB’ s13aHi 3 poOOTOI0
SJIIEKTPUYHHUX CHCTEM Ta MEPEX, €IeKTPHYHOI YaCTHHHU CTAaHLIN 1 MiACTaHIIN Ta TexHiKM Bucokux Hampyr. K14. 3matHicTh
BUpINIYBaTH KOMIUIEKCHI CTemiami3oBaHi 3afadi 1 MpakTH4HI MpobjeMHu, MOoB’sA3aHi 3 MpobIeMaMu METPOJIOTii, eTeKTPHIHIX
BUMIpIOBaHb, POOOTOI0 TPUCTPOIB ABTOMATHYHOTO KepyBaHHS, pelieiiHOTO 3axucTy Ta aBToMaTukd. Kl15. 3matHicTh
BUPIIIYBaTH KOMIUIEKCHI CIIeIliai30BaHi 3a/1a4i i MpaKTH9HI MPOoOIeMH, TIOB’sI3aHi 3 pOOOTOI0 EIEKTPUIHNX MAIIHNH, arapaTiB
Ta aBTOMAaTH30BaHOTO eJjekTpormpuBoxy. K16. 3maTHiCTe BHpiIIyBaTH KOMIUIEKCHI CIeliani3oBaHi 3ajadi i HpakTHYHI
mpoOiieMy, TIOB’s3aHi 3 mMpoOneMaMu BHPOOHHWITBA, MEpedadi Ta PO3MOAiIEHHS enekTpuuHoi eHeprii. K17. 3maTHicTh
PO3pOOIATH TPOEKTH ENEeKTPOSCHEPTETHYHOT0, EIEKTPOTEXHIYHOTO Ta EJIEKTPOMEXAaHIYHOTO YCTAaTKyBaHHS 13 AOTPUMAaHHAM
BUMOT 3aKOHOJABCTBa, CTAaHMAAPTiB 1 TexHiuHOTO 3aBiaHHA. KI18. 3parHicTs BUKOHYBaTH TmpodeciliHi 000B’s3KH i3
MOTPUMAHHIM BHMOT TIPaBHJI TEXHIKM O€3MEeKH, OXOPOHH Ipaii, BUPOOHHYOI caHiTapii Ta OXOPOHM HABKOJUITHHOTO
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cepenoBuma. K19. YcBimomiieHHs HEOOXiTHOCTI MiABUIICHHS €(PEKTUBHOCTI €IEKTPOSHEPTETUYHOTO, EIEKTPOTEXHIYHOTO Ta
eJIeKTpOMEXaHIYHOTO ycTaTKyBaHHs. K20. YcBimomiieHHS HEOOXiTHOCTI MOCTIHHO PO3IIMPIOBATH BIACHI 3HAHHS MPO HOBI
TEXHOJIOTI] B €HEepPreTHIli, eJeKTPOTEeXHili Ta enekrpomexaHimi. K21. 3maTHicTs omepaTHBHO BXXMBATH €(PEKTHBHI 3aX0IH B
YMOBaX HaI3BHYaWHUX (aBapiHMX) CUTYAIlii B €IEKTPOCHEPTETHIHHX Ta €ICKTPOMEXaHIYHUX CHCTEMaX.

3. Ilporpama Ta cTpyKTYpa HABYAJbHOI JUCHMILTIHU

3.1 3micTroBuii moayabl. 3aragpHa iHgopManisas NPO KOPOTKI 3aMUKAHHS Ta
CXeMH 3aMillleHHSI OCHOBHHUX €JIeMEHTIB

3.1.1. OcHOBHi NOHATTHA

3HaueHHS AUCLIUILTIHY.

[Ipeamer kypcy, Horo moOyaoBa, 3B'SI30K 3 CYMDKHUMHU JAMCIUIUTIHAMU, MICIIE B
3arajbHIN MIATOTOBII 1HXEHEpA.

3.1.2. 3araanHi BizomocTi npo nepexiani npouecu

Pexumu cUCTEM €JIEKTpONOCTAYaHHsS. MPUYMHU BUHUKHEHHS IEPEX1THUX
nporieciB. Buau kopotkux 3amukans (K3). Hacrora pizHux Buais K3.

[Ipu3HaueHHsT pO3paxXyHKIB MEPEXiJHUX TMPOIECIB, PO3PAXYHKOBI YMOBH.
[TouaTkoBI TOJOXKEHHS 10 PO3PaxyHKY CTpyMiB K3. Po3paxyHKoBa cxema CHCTEMH
€JIEKTPONIOCTaYaHHsI Ta OMUC 1i €IEMEHTIB.

Cxema 3aMilleHHS Ta cHoocoOM BH3HAUYEHHS NOKA3HUKIB 11 E€JIEMEHTIB.
ExBiBajeHTHI IEPETBOPEHHS CXEM 3aMIIICHHS.

3.1.3. MaremaTu4Hi Mo/eJi MAIIMH 3MiHHOTO CTPYMY

3aranpH1 BitoMocTi. [lepexiHi epc Ta iHAYKTUBHI OIIOPH.

Hannepexinni epc Ta iHAyKTUBHI omopu. EnekTpopyiiiiiHa cuiia Ta 1HIyKTHUBHI
OTOpH €JEKTPOJIBUTYHIB.

3.2 3micToBumii MoayJib2. CuMeTPpUYHI KOPOTKi 3aMHUKAHHSA

3.2.1. Ilepexigni npouecu npu Tpupa3ZHUX KOPOTKUX 3aMUKAHHSAX

KopoTke 3amukanHs B pagiaibHiii Mepexi 06e3 TpaHchopMaTOpHUX 3B’SA3KiB.
KopoTke 3aMHKkaHHA Ha 3aTHCKayax reHepaTopa.

KopoTke 3amukaHHS Yy BIIJAJIEHUX TOYKAaX CHCTEMH €JEKTPOINOCTaYaHHS.
[TouaTkoBe 3HaYEHHS MEPIOANYHOT CKIaI0BOT CTPYMY KOPOTKOT'O 3aMHUKaHHSI.

Po3paxyHok anepiogu4HOi CKJIaJoBoi CTpyM K3. Po3paxyHOK ynmapHOro crpymy
KOPOTKOT'O 3aMHUKaHHSI.

[lepioguyHa ckianoBa CTPyMy KOPOTKOTO 3aMHUKaHHS y JOBUJIbHUII MOMEHT 4acy
nepexigHoro npouecy. CTpyM KOPOTKOTO 3aMUKaHHS B YCTaJICHOMY aBapiitHOMY PexXUMI

3.3 3microBuii Moayan3. Oco0,MBI BUNAAKH PO3PAXYHKIB CHMETPHYHMX
KOPOTKHMX 3aMUKAHb

3.3.1. Po3paxyHku mepexiiHHX mpoueciB npu TPUPA3ZHUX KOPOTKHUX
3aMHUKAHHSAX

OcHOBHI TIOHATTSA. BuKopucTaHHs [iarpam MEpPIOJUYHOI CKIIAIOBOI CTPyMy y
Mepexi 3 OJHUM JpKepesioM. BukopucranHs AiarpaM MepioANYHOI CKIAJ0BOI CTPyMY Y
MepexXi 3 KIIbKoMa JIKepeIamu.

Po3paxyHok mepioguyHOi CKIAJ0BOI CTPyMY JJis JOBIILHOIO MOMEHTY Hacy 3
BUKOPUCTaHHSIM METOJAY CIPSAMIICHHX XapaKTepUCTHK. Po3paxyHOK CTpyMy KOpPOTKOTO
3aMUKaHHS 32 TPUHIMIIOM HaKJIaJaHHS.



Po3paxyHOK CKIIaIOBUX CTPYMY KOPOTKOTO 3aMHUKAHHS BiJl By3/1iB HaBaHTa)KCHHSI.
Po3paxyHOK CKJIaIOBUX CTPYMY K3 BiJl €JIEKTPOJABUTYHIB, 110 MIEPEHIIIA HA TeHEPATOPHUMA
PEXKHUM.

Oco06IMBOCTI MIKUBJICHHS MICII KOPOTKOTO 3aMHKaHHS BiJl €JIEKTPOJBHUIYHIB
TEIJIOBUX EJIEKTPOCTAHININ. YpaxXyBaHHS KOMIUICKCHOTO HABAaHTAXEHHS Y TKUBICHHI
MICIISl KOPOTKOTO 3aMUKaHHSI.

3.3.2. Po3paxyHOK CTPyMiB KOPOTKOr0 3aMHUKAHHSI B €JEKTPOYCTAHOBKAaX
Hanpyromw ao 1kB

Homymenns. Po3paxyHok  mapaMmeTpiB  CXeM  3aMilllEHHS —  CHJIOBHX
TpaHcpopMaTopiB, IIUH, MOBITPIHUX Ta KaOEIbHHUX JIIHIN, TpaHC()OPMATOPIB CTPyMYy,
KOMYTalliifHO1 anapatypu Ta peje, IyTd B MICIl K3, aBTOHOMHUX JKEpell, CHHXPOHHUX Ta
ACHHXPOHHHUX EJICKTPOABUTYHIB, KOMIUICKCHOTO HAaBaHTAKEHHSA, KOHICHCATOPHUX
OaTapeil.

Po3paxyHOK amnepioJiM4HOi CKJIaJ0BOi CTpyM K3. PO3paxyHOK ymapHOTO CTpymy
KOPOTKOTO 3aMHKaHHS

3.4 3micToBuii Moay.ab 4. HecuMeTpruHi KOPOTKi 3aMUKAHHSA

3.4.1. Ananizy nepexigHux npoieciB, Npu NOpylieHHi cuMeTpii y Tpudasuii
Mepexi

3aranpH1 B1iIOMOCTI. MeTO/l CHMETPUYHUX CKJIaJ0BHX.

Omnip eneMeHTIB 3BOPOTHOI Ta HYJIbOBOI MHOCHIAOBHOCTEH. CxeMu 3aMILICHHS
PI3HUX MOCIIJOBHOCTEH.

3.4.2. IlonepeyHa HecuMeTpist

[TouarkoBi monoxenHsa. OgHoda3He KOPOTKE 3aMUKAHHS.

JIBodazHe KopoTke 3aMuKaHHs. J[BopazHe KOPOTKE 3aMUKAHHS Ha 3€MJIIO.

VYpaxyBaHHs TEpeXiIHOTO OMOPY B MICII KOPOTKOro 3amukaHHs. [lopiBHSHHS
CTpyMiB TIpH pi3HUX BHIAaX k3. MeToau pO3paxyHKy HECUMETPUYHUX KOPOTKHUX
3aMHKaHb.

3.4.3. [1oB310BXKHSI HECUMETPist

3aranpH1 BimoMocTi. Po3puB onHiei (a3u Tpudaznoi mepexi. Po3pus nox ¢as
Tpua3zHOI MEPEKi.

Bwmukanss y ¢a3u HeonHakoBuX onopis. [loaBiliHe 3aMUKaHHS Ha 3€MJTIO.

3.5 3microBuii Moayab5. TexHiuni pimeHHsi MO0 onTuMi3aunii piBHIB
CTPYMIB KOPOTKHX 3aMHUKAHb

3.5.1. [lepexigni npouecu B 0COOTUBUX YMOBAX

KopoTki 3aMuKaHHsS B Mepekax 30BHIIIHBOTO €JIEKTPONOCTauYaHHs. 3aMUKaHHS Ha
3eMIIIO B MEPEXKI 3 130]IbOBAHOI0 HEUTPAILITIO.

[lepexigni mportecu, OOYMOBICHI OCOOJMBOCTSIMH TEXHOJIOTIi BHUPOOHMIITBA.
IpOLIECH TPU KOMYTAIsiX KOHJAEHcaTOopHuX Oaraped. KopoTki 3aMUKaHHS B Mepexkax
MOCTIHOTO CTPyMYy.

3.5.2. PiBHi cTpyMiB Ta NOTYKHOCTI K3

SIKicTh eNeKTPOMArHiTHUX MNEePEeX1THUX MPOIIECIB.

CriocoOu 0OMeXeHHS CTPyMiB KOPOTKOTO 3aMUKAHHS.

3.6. Kypcosa pobora.



3.6.1.Po3paxyHOK cTpyMiB KOPOTKUX 3aMHKaHb y diHil 110 kB.
3.6.2. Po3paxyHOK CTpyMiB K.3. JIJIs MEPEBIPKH araparypu 1 peaelHOro 3aXUcTy
mifcTaHmii: Ha muHax Buioi Hanpyru (BH), na mmuax cepegnroi namnpyru (CH),
Ha ImMHax HWk4oi Hanpyru (HH).
3.6.3. Pozpaxynok ctpymiB k.3. Ha mmHax CH 1 HH 3 ypaxyBamnsm PITH
TpaHcpopMaTopiB.
3.6.4. Pospaxynok 3anexxnocteif qs I1J1 35 kB 1LO=f(ly), 1,2=f(l,).
3.6.5. Po3paxyHok cTpymiB K.3. B Mepexi 10 kB.
3.6.6. Ctpymu 3amuKkanHs Ha 3eMito B Mepexi 10 135 kB.

3.6.7.Ctpymu k.3. y mepexi 0,38 kB: na mmnax HH crnoxuBuoi mijacraniii, B KiHII
aiHii 0,38 kB.

KinpkicTh rogun
HazBu 3micToBHX JeHHa Gopma 3aouna popma
MOJIYJIB 1 TeM yCbOI0 y TOMY YHCII1 yChOTO y TOMY YHCII1
7 | o | mab | g | c.p. n| m | mab | =g | c.p.
1 2 314 5 6 7 8 9/10] 11 | 12 | 13

3micToBuii MoayJbl. 3araabHa iHdopManisa Npo KOPOTKI 3aMMKAHHA Ta CXEMU
3aMillleHHSI OCHOBHMX €JICMEHTIB

Tema 1. OcHOBHI

8 2 2 4
MOHATTHL.
Tema 2. 3arajbHi
BigoMocCTI npo 12 2 4 6
nepexiaHi npouecu
Tema 3.
MaremMaTH4Hi

11 1 4 6

MoeJIi MAalluH
3MIHHOI'O CTPYMY
3micToBuii MoayJib2. CHMETPHYHI KOPOTKi 3aMHUKAHHSH
Tema 1. Ilepexigni
NpouecH NpHu
TpU(paZHUX 9 1 4 4
KOPOTKHX
3aMUKAHHAX

Tema 2. Po3paxyHoK
THIIOBUX
XapaKTePHUCTHK 11 1 4 6
KOPOTKHX
3aMHUKaHb.
3micToBuii MoayJib3. Oco0/MBI BUNIAAKH PO3PAXYHKIB CHMETPHYHUX KOPOTKHUX
3aMHKaHb

1. Po3paxyHku
nepexiiHux 7 1 2 4
NpoueciB npu




TpudasHUX
KOPOTKHX
3aMHMKAHHAX

Tema 2. Po3paxyHok
CTPYMiB KOPOTKOIO
3aMUKAHHA B
€JIeKTPOYCTAHOBKAX
Hanpyrox 10 1kB

10 2 2

3micToBHil MOIYJIb4.

HecumeTpuiHi KOPOTKi 3aMUKAHHS

Tema 1. Anaui3
nepexiiHux
Nnpouecis, Npu
NMOpYyUICHHI
CUMeTPpii y
Tpu(a3Hiil Mepexi

2. llonepeuna
HeCHMeTPis

3. [loB3a0BXKHA
HeCHMeTPpis

9 1 2
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3micToBuii MoayJbS. TexHiun

i pilmeHHs Mmoo onrumizaunii

iBHIB

CprMiB KOPOTKHUX 3aMHKaHb

1. Ilepexigni

npouecu B 5 1 4 |-
0C00JIMBHX YMOBAX
2. PiBHi cTpymiB Ta 4 4
MOTYKHOCTI K3
Ycporo rogus | 102+18 | 14 | 0 | 28 60

4. Temu ceMiHAPCHKHUX 3aHATH

5. TeMH NpaKTUYHUX 3aAHATH

No Kinpkicts
Ha3zBa temn
3/ TOJIUH
1 CkiaiaHHsl cXeM 3aMillleHHs] OJHOJIHIMHOI pO3paxyHKOBO1
CXEMH CHCTEMH  CJEeKTPOIIOCTaYaHHSI Ta  CIIOCOOH
BU3HAUYEHHS MOKA3HUKIB i1 €JIEMEHTIB. 0
2 OOumuciaeHHS  TIOYAaTKOBOIO  3HAYCHHS  IEPIOJUYHOI
CKJIaJIOBOi cTpyMy TpH(a3HOTO K3. 0
3 . 0
OO0umncCIIeHHs MOTY>XKHOCTI Ta YIAPHOTO CTPYMY.
4 BusnaueHHss 3Ha4YeHHS TNEPIOAMYHOI Ta anepiogu4HOl 0




CKJIaIOBOI CTPyMy K3, YAApHOIO CTpyMy 4Ye€pe3 IE€BHUU
iHTepBaJI 4Yacy (3 BUKOPHUCTAHHSAM JiarpaM TepiogudHOl
CKJIaJI0BOT CTPyMY Ta METOAY CHPSIMIICHUX XapaKTEPUCTHUK).

| Busnauenns 3pauenms ctpyMmiB npu TpudazHomy K3 B
mepexi 10 1 kB. 0
6 CkiagaHHsi CXE€M 3aMilIeHHS PpO3paxyHKOBOI CXEMHU
CUCTEMH €JEKTPOIOCTAa4aHHA Ta CIIOCOOM BH3HAYCHHS
NOKA3HUKIB 1i €JIEMEHTIB NpU BU3HAYEHHI HECUMETPUUHHUX
CTPYMIB K3. 0
7 .
BusHaueHHs  BeJMYMH ~ CTpyMIB Ta  Hampyr Ipu
HECUMETPUYHUX KOPOTKUX 3aMUKAHHSX. 0
8 .
BusHaueHHs  BeIMYMH ~ CTpPyMiB Ta  Hampyr IpHu
HECUMETPUYHUX KOPOTKUX 3aMUKAHHSIX. 0
9 Po3paxyHOK 3Ha4yeHHS €MHICHOTO CTPyMy 3aMUKaHHS Ha
3eMJIIO B PO3MOJIBHINA MEPEXKI1 C 130IbOBAHOI0 HEUTPAILITIO. 0
Pa3zom 0
6. Temu J1a60paTOPHUX 3aHATH
Ne Kinbkictb
Hasga temu
3/m TOJIUH
1 CkiajaHHs CXE€MM 3aMiIllEHHS pPO3PaxyHKOBOi CXEMH
CUCTEMH €JICKTPOIIOCTaYaHHs Ta BU3HAYEHHS MOKA3HUKIB il
€JIEMEHTIB 6
2 BuBYeHHs cxeM 3aMillleHHs] MalllMH 3MIHHOTO CTPyMY 2
3 MojentoBaHHsT KOPOTKOI'O 3aMHUKaHHS B MeEpexi ¢
JKEPEIOM HECKIHYEHOT MOTYXKHOCTI. 3 METOK BU3HAUYCHHS
MOYAaTKOBOTO 3HAYCHHS TMEPIOANMYHOI CKJIAJ0BOI, YIapHOTO
CTpyMy, CTPyMy K3 B YCTaJCHOMY aBapitHOMY peXuMi, a
TaKOX CTPYMY uepe3 ACSKUH Jac Mmicisl MovyaTky K3. 4
4 MopentoBaHHs ~ KOPOTKOTO 3aMUKAaHHS B MEpexi C
JDKEpesIoM OOMEXEeHOI MOTYKHOCTI. 3 METOK BH3HAUCHHS
MOYATKOBOTO 3HAYEHHS MEPIOAUMYHOI CKJIAJ0BOi, YIapHOTO
CTpyMYy, CTPyMy K3 B YCTaJCHOMY aBapiiiHOMy pEXuMi, a
TaKOX CTPYMY uepe3 JeIKUM Yac miciisd MovyaTKky K3. 4
S) 6

AHani3 mepexiHUX MPOLECIB NpHU MOPYLIEHI CUMETpii y




TpudazHiii MEpexKI.

6 MopentoBanHs poOOTH Ta OIiHKa 3ac00iB OOMEXEHHS
PIBHIB CTPYMIB K3. 6
Pazom 28

Camocriiina po0ora
3aBaannsa 1. Anajiz MaTeMaTHYHHX MojeJieil MallIMH 3MiHHOTO

3arajbH1 BIZIOMOCTI.

[epexigHi epc Ta IHAYKTUBHI OMIOPH.

HannepexinHi epc Ta i1HIyKTUBHI OMOPH.

EnexTpopyiiiiHa cuiia Ta 1HIyKTUBHI OITOPH €JIEKTPOBUTYHIB.

3aBaannsa 2. O3HaliOMJIEHHS 3 MepexXiIHUMM IpouecamMu Ipu TpudasHUX
KOPOTKHX 3aMHUKAHHAX

KopoTke 3aMuKaHHS y BIJJAICHHX TOYKAX CHCTEMH €JICKTPOITOCTAYaHHS.

[ToyaTkoBe 3HaUYCHHS MEPIOUYHOI CKJIAIOBOI CTPYMY KOPOTKOT'O 3aMHKaHHS

[lepioguuHa ckjIagoBa CTPyMy KOPOTKOTO 3aMHKaHHS y MOBUTBHUM MOMEHT dacy
MIePEeX1THOTO MPOLIECY.

CTpyM KOPOTKOTO 3aMUKAHHS B yCTAJICHOMY aBapitHOMY PEXKHMI.

3aBaannsa 3. IIpoBeaeHHs1 po3paxyHKIB NepexigHUX MHpoueciB npu TpudasHux
KOPOTKHX 3aMHUKAHHAX

Po3paxyHOk mepioanyHOI CKJIagoBOi CTpyMy IJs OBIIBHOTO MOMEHTY dHacy 3
BUKOPUCTAHHIM METOJIY CIPSIMJIICHUX XapaKTEPUCTHUK.

Po3paxyHOK cTpyMy KOPOTKOTO 3aMUKAHHS 32 IIPUHITMTIOM HAKJIaJaHHSI.

OcoOnuBOCTI MIHKUBJICHHS MICII KOPOTKOTO 3aMHUKAaHHS BiJ €JIEKTPOJIBUTYHIB
TEIJIOBUX €JIEKTPOCTAHIIIN.

YpaxyBaHHS KOMIUJIEKCHOTO HAaBAaHTAXEHHS Vy MDKUBJICHHI MICIHS KOPOTKOTO
3aMUKaHHS.

MOJIVJIb 11

3aBnanns 1. Po3paxyHOK CTpyMiB KOPOTKOI0 3aMHMKAHHS B €JIEKTPOYCTAHOBKAaX
Hanpyromw a0 1kB

Po3paxyHoKk anepiogudHoi CKIa0BOi CTPYM K3.
Po3paxyHOK y1apHOTO CTpyMy KOPOTKOI'O 3aMUKaHHS.

3aBaanna 2. BuB4YeHHS nonepeyHoi HeCUMeTpil
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VYpaxyBaHHS IepexiIHOTO OMOPY B MiCIli KOPOTKOTO 3aMUKaHHSI.
[TopiBHSIHHS CTPYMIB NP PI3HUX BUAAX K3.
Metoau po3paxyHKy HECUMETPHUHUX KOPOTKUX 3aMUKAHb.

3aBaannsa 3. BuB4eHHs OB310BKHHOI HECUMETPII

BwmukanHs y a3y HEOTHAKOBUX OIOPIB.
[ToxBiiiHE 3aMUKAHHS HA 3EMJIIO).

MOAYJIb I
3aBaanns 1. O3HailoMyIeHH 3 IePeXiIHMMU NIPOLeCaMH B 0CO0TMBHX YMOBaX

KopoTki 3amMuKaHHs B Mepeskax 30BHIIIHBOTO €JIEKTPOMOCTadYaHHSI.
3aMMKaHHS Ha 3€MJIIO B MEPEXKI1 3 130JIbOBAHOIO0 HEUTPAILIIO.

[lepexinni npouecu, 00yMOBJIEHI 0COOIMBOCTIMU TEXHOJIOT1] BUPOOHHUIITBA.
[Tpouecu mpu KOMyTalisIX KOHAEHCATOPHUX OaTapei.

KopoTki 3aMuKaHHsl B MEpEkax MOCTIMHOTO CTPyMYy.

3aBaanus 2. BiuiuB piBHIB CTPYMIB Ta NOTYKHOCTI K3 HA IapaMeTPH pPe:KMMiB

SKicTh €eKTPOMAarHiTHUX MEPEXITHUX MPOIIECIB.
CnocoOu 0OMEeKEeHHS CTPYMIB KOPOTKOTO 3aMUKAHHS.

MOAYJb 1V
3aBaaHHs 1. BUBYeHHS 10JATKOBUX MUTAHb, 1010 CTATHYHOI CTIHKICTi.

XapakTepucTuKa MOoTY>KHOCT1 SIBHOMOJIFOCHOTO reHepaTopa Ta reHeparopa 3 APB.
XapakTepucTuKa MOTYKHOCTI MPU CKJIAIHOMY 3B'SI3KY T€HEpaTopa 3 CUCTEMOIO.
Po3paxyHOK BIIaCHMX 1 B3a€EMHUX MPOBITHOCTEH.

HopmatuBH1 1 METOAMYHI BKa31BKHU IO aHAII3y CTATUYHOT CTIHKOCTI.

VTsOKeNHHS MOYaTKOBOTO PEKUMY.

3aBaaHHga 2. JloaaTKOBi NUTAHHS 1010 JMHAMIYHOI CTiHMKicCTI.

Amnani3 tpudasznoro K3 rpadgiuanm metomom.

PilieHHs piBHSHHS pyXy pOoTOpa reHeparopa.

MeTtona mocaiJOBHUX 1HTEPBATIB.

JlmHaMIdHA CTIHKICTh CKJIAJHUX CHCTEM.

JlunaMiuHa CTIAKICTh ABUTYHIB HAaBAaHTAXEHHS (ACHHXPOHHUX 1 CHHXPOHHHX ).
[Tyck nBuUryHiB.

Camo3aIryCK ABUTYHIB.

11



ABTOMaTHYHE TOBTOPHE BKJIIOYEHHS 1 aBTOMATUYHE BKIIOUEHHS PE3EPBHOTO
KUBJICHHSL.
MeToauuHi 1 HOpMAaTUBHI BKa31BKU O PO3PAaXyHKY AMHAMIYHOI CTIMKOCTI.

3aBaanHs 3. ACHHXPOHHI pe:KMMU B eJIEKTPUYHHX Mepeskax.

OCHOBHI MOHSTTA.

BUHUKHEHHS] aCHHXPOHHOTO PEKUMY.

Crannii aCHHXPOHHUN PEXKUM.

Pecunxponizaiys CHHXpOHHUX F€HEPaTOPIB 1 IBUTYHIB.

3aaanns 4. /lii 1o nokpameHHIO CTIHKOCTI eJIEKTPUYHHUX MepPesK
JomyieHHs.
3axo/u, 3aCHOBaHI Ha MOJINIICHH] TapaMeTPiB €JIEeMEHTIB €JIEKTPUIHOI CUCTEMHU.
JlonaTKoB1 IPUCTPOI ISl HIABUIIEHHS PIBHS CTIMKOCTI.
PexxuMHI 3aX0/T1 11010 T1BUIIEHHS CTIMKOCTI.
3aKJIo4Ha.
CyugacHi po3po0OKH Ta T0cHiau y cdepl MepexiIHUX MPOLECiB B eIEKTpOMEpeKax

7. KOHTPOJIbHI NMTAHHS, KOMIUIEKTH TECTIB /i1 BU3BHAYEHHSI PiBHS 32CBOCHHS
3HAHb CTYACHTAMH
KoHTpoabHI NUTAHHS

Pexxrmu poOOTH CUCTEM €JIEKTPOIIOCTauYaHHs.

[Tp4uriHY BUHUKHEHHS €J1€KTPOMArHiTHUX MEePEX1THUX MPOLECIB.

BI/II[I/I KOPOTKHX 3aMHKAaHb.

> w e

[TpyurHM 1 HACHIIKU KOPOTKUX 3aMUKaHb.

5. IlpusHayeHHs pO3paxyHKIB €JEKTPOMArHITHUX MEPEXiAHUX MPOLECIB.
XapakTepucTuKa po3paxyHKOBHUX MapaMeTpiB.

6. Po3paxynkoBa cxema Ta cxema 3amimieHHA. CrmocoOuM BU3HAYCHHS
MOKA3HUKIB €JICMEHTIB.

7. Cxema 3aMillleHHS Ta CHOOCOOM BHM3HAUEHHS NOKA3HUKIB 11 €JIEMEHTIB.
BuzHaueHHs1 mapamMeTpiB €JIEMEHTIB CXEMU 3aMIIlIeHHSI B IMEHOBAHUX OJAUHUIIAX. TouHMIMA
METOI.

8. Cxema 3aMimieHHA Ta CcrnocoOM BHU3HAYEHHSA IIOKA3HUKIB 11 €E€JIEMEHTIB.
BuzHaueHHsT mapameTpiB €JIEMEHTIB CXEMU 3aMillleHHS B I1IMEHOBAaHUX OJUHHUIISAX.
HaOmamxenunit MeTo.

9. (Cxema 3aMillleHHS Ta COOCOOM BHM3HAUEHHS MOKA3HUKIB 11 €JIEMEHTIB.
BuzHaueHHs mapamMeTpiB €JIEMEHTIB CXEMHU 3aMIillIeHHS Y BITHOCHUX OJUHMIIAX. TouHUI

METOM.
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10. Cxema 3aMilieHHSI Ta CIOCOOM BHM3HAUYEHHS TIOKA3HUKIB Ii E€JIEMEHTIB.
BusnaueHHs mapameTpiB €NEMEHTIB CXEMH 3aMillleHHS Yy BIJHOCHUX OJWHHULIAX.
Habmmxenuit meto.

11. Cxewma 3aMilieHHs Ta cocoOM BU3HAUCHHSI TTOKA3HUKIB ii eneMeHTiB. Cxemu
13 30epeKeHHSIM TpaHCcPopMaTOpHUX 3B'sA3KiB. [Ipu3HadeHns 1 crienudika BUKOPUCTAHHS.

12. Cxema 3aMilleHHSI Ta CIOCOOM BHM3HAUYEHHSA TIOKA3HUKIB Ii E€JIEMEHTIB.
Busnauenns mapametpiB TpaHchopmartopiB 1 aBTOTpaHCc(HOpPMATOpiB HA CXeMax
3aMiIEeHHSI.

13. Cxema 3aMilieHHsI Ta CIOCOOM BHM3HAYEHHS IOKA3HUKIB 11 E€JIEMEHTIB.
BusnaueHnHs mapameTpiB JiHIN elIeKTponepeadl 1 HABAaHTaKEHb HA CXEeMax 3aMiIICHHS.

14. TloyaTKOBI MOJIOXKEHHS, IO BHUKOPHCTOBYIOTHCS MPU PO3PAXYHKY CTPYMIB
KOPOTKOT'O 3aMHKaHHA. ¥ TOYHEH1 Ta CIPOUIEH] METO/IH.

15. EkBiBaJIeHTHI NEPETBOPEHHS CXEeM 3aMilleHHd. [lpunymieHHs, 1o
MPUIMAIOTHCS IPY €KBIBAJICHTHUX TEPETBOPECHHSX.

16. Ilomsarts ,,pkeperno HeoOMexeHoi mOTyXHOCTI”. TpudazHe KopoTke
3aMUKaHHA B padiaibHIA Mepexi 0e3 TpanchopMaTOpHUX 3B S3KIB 3 JIKEPEIOM
HEOOMEXeHOI MOTyXHOcTi. I[lepiognyHa Ta amepioguYHa CKJIAZAOBI CTPyMy KOPOTKOIO
3aMHUKaHHS.

17. TpudaszHe KOpOoTKEe 3aMHKaHHA B pajilajJbHIA Mepexi 0e3 TpaHCc(hOopMaTOPHUX
3B’SI3KIB 3 JDKEPENIOM HEOOMEKEHOI MOTYXHOCTI. YJapHUM CTpyM. YMOBU BUHUKHEHHS
MaKCHMAaJIbHOTO 3HAYEHHS YAAPHOTO CTPyMy. Y TapHUM KOeDIIlleHT.

18. Tpudaszne kopoTKe 3aMUKaHHS Ha 3aTHCKadax TreHepaTtopa 3a BiJCYTHOCTI
aBTOMATUYHOT'O PETYJIIOBAHHS HOT0 30y KEHHS.

19. TpudazHe kopoTke 3aMUKaHHS Ha 3aTHCKa4ax TeHEpaTopa 3a HasBHOCTI
aBTOMATUYHOT'O PETYJIIOBAHHS KOT0 30y KEHHS.

20. Tpudasne kopoTke 3aMuKaHHA. [lpunylmieHHs, IO NPUHAMAIOTBCA TPHU
pO3paxyHKy Tpu(a3HUX CTPYMiB KOPOTKOTO 3aMHKaHHS B MOMeHT t =0 i yepe3 vac t.

21. Tpuda3zHe KOpOTKE 3aMHUKaHHS Y BIAJaJ€HUX TOYKAX CHUCTEMH
eJIEKTpOIocTayaHHs. BU3HaUeHHS! KpUTUYHOTO 30BHIIIHBOTO OIOPY.

22. Tpudasne KopoTke 3aMuKaHHSA. Po3paxyHOK NEploJAMYHOI CKIJIAJ0BOi B
JOBUIbHUN MOMEHT 4Yacy. [CHytour MEeTOAM po3paxyHKiB. MeToa TUIIOBUX KPUBUX.

23. Tpudaszne kKopoTke 3aMHUKaHHA. Po3paxyHOK MepioIMYHOI CKIIaJI0BOI CTPyMY
KOPOTKOTO 3aMHKaHHS Y MEPEXKI 3 KUITbKOMA JKEPEJIaMH B IOBUIBHUI MOMEHT 4acy.

24. TpudaszHe KopoTke 3aMHUKaHHA. PO3paxyHOK CTpyMiB KOPOTKOTO 3aMHKaHHS
METO/IOM HAaKJIaIaHHS.

25. TpudasHe KOpoTKEe 3aMUKaHHSI. YMOBU Ta METOJMKA BpaxyBaHHS BIUIMBY
HaBaHTA)XCHHSI, SIKE MEPEHIIIO B TEHEPATOPHUM PEXKUM.

13



26. OcoOnmBOCTI  pO3paxyHKy  CTPYMIB  KOPOTKOTO  3aMUKAaHHSI B
eJIEKTPOYCTAaHOBKAX 3MIHHOTO CTpyMy Hampyroio g0 1 kB.

27. EnekTpomarHiTHi MepexiJiHi MpoLecHu IpH MOPYIICHHI cuMeTpii Tpudas3Hoi
mepexi. [IoHITTS Mo310BXKHBOI Ta MOMEPEUYHOT HECUMETPII.

28. HecumeTrpuuHi mepexigHi MOpOLECH B EJIEKTPUUYHUX CcHCTeMax. Meroa
CUMETPUYHUX CKJIaoBUX. OCHOBHI MOJOKEHHSI.

29. HecumeTrpuuHi mepexigHi MNpOLECH B EJIEKTPUUHUX cucTeMax. Cxemu
3aMiIlEeHHs HYJIbOBO1, IPSIMOi Ta 3BOPOTHOT MOCIIAOBHOCTI.

30. HecumerpuuHni mepexigHi MpoLEeCH B EIEKTPUUHUX cHucTeMax. Cxemu
3aMilleHHs! HYJIbOBO1, IPSIMOT 1 3BOPOTHOI TociioBHOCTI. [Ipukian moOyaoBu.

31. HecumerpuuHi mepexifHi Mporecu B eNeKTpUIHUX cuctemax. OIHOKpaTHA
nonepeyHa Hecumetpis. [IpaBuio eKBIBaJIEHTHOCTI Ji CTPYMY OPSIMOi MTOCI1JOBHOCTI.

32. HecumerpuuHi mepexifHi Mpomecu B eNeKTpUIHUX cuctemax. OIHOKpaTHA
nonepeuyHa HecumeTpisi. [IopiIBHIHHS NepioguYHOI CKIAA0BOI CTPyMy MPHU PI3HUX BUAAX
KOPOTKHUX 3aMHUKaHb.

33. Hecumerpuuni mepexiiHI MPOIECH B EICKTPHUYHHUX CHCTeMax. MeTtoan
PO3PaXyHKY HECUMETPUYHUX KOPOTKUX 3aMHUKAHb.

34. HecumerpuuHi mepexifHi Mpouecu B eNeKTpUIHUX cuctemax. OIHOKpaTHA
MO3JI0BXHSI HECUMETPIA. 3arajibHi BIIOMOCTI.

35. Orusan cnoco0iB Ta TEXHIYHUX 3aCO0IB i OOMEKEHHSI CTPYMIB KOPOTKOTO
3aMUKaHHSL.

TecToBi 3aBIaHHA

HALIIOHAJIbHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJOKOPUCTYBAHHS YKPATHU

Kadenpa EK3AMEHAIIUHUU 3ATBEPIKYIO
OP «baxkamnasp»
. €JIEKTPOIOCTa4YaHHs BUIET Ne 4 3aB. kadenpu

HAIpsIM TiIrOTOBKH ) .

. iM. ipod. B.M. 3 JUCUUILTIHU
elleKmpomexnika ma " - :

CunbKOBa Ilepexioni npouecu ¢ (mimc)
E1eKMPOm exHo102il e
enepzemuyi

Exzamenayitini 3anumanns
(maxcumanvua oyinka 10 6anie 3a 8i0no6iob HA KOJICHE 3aNUMAHH)

1. Cxema 3amimeHHs Ta criocoOM BU3HAYECHHsI MMOKA3HUKIB ii eleMeHTiB. Bu3HaueHHs mapamMeTpiB eJIEMEHTIB CXeMHU
3aMillleHHs B IMCHOBaHUX OAMHHUILIX. To4YHMIA MeTo.

2. EnexTpomarHiTHi mepexiJHi MMpoIecH MpH MOpyleHHI cumerpii TpudazHoi mepexi. [IOHATTS MO3N0BXKHBOI Ta
IoTIepevHoi HecuMeTpii.

Tecmogi 3a860anHs PI3HUX MUNIE
(maxcumanvha oyinka 10 b6anie 3a 6i0nosioi na mecmogi 3a80amnHs)

Mutannsa 1. TpudaszHe KOpoTKe 3aMUKAHHS HA 3eMJII0 — 11e:

1 KOpPOTKE 3aMHUKaHHS Ha 3eMJII0 B Tpr(a3Hil eJIeKTpOeHEPreTHYHINH cucTeMi 3 Iityxo a6o e)eKTHBHO
3a3eMJICHUMH HEUTpaJISIMH CHIIOBHX €JIEMEHTIB, IIPH SKOMY 13 3eMJIeI0 3'€THYIOThCS TpH (azu.

2 KOpPOTKE 3aMHUKaHHSI, TIPH SIKOMY CTPYMH B T'lJIKax eJIeKTPOYCTaHOBKH, 110 NPWISTAIOTh J0 MicIsi Horo
BUHUKHEHHSI, Pi3KO 3pOCTalOTh, NEPEBUIIYIOUN HAWOIIBIINI JOMYCTUMHI CTPYM TPHBAIOTO PEXHUMY.

3 KOPOTKE 3aMUKaHHs MK BOMa (azaMu B TpH]asHiil eleKTpOEHEPreTHIHIN CHCTEMI.

4 KOPOTKE 3aMHUKaHHS B €JIEKTPOYCTAHOBII, 00YMOBJICHE 3'€THAHHSM 13 3eMJICIO SIKOr0-HeOy b ii eeMeHTa.

Intannsa 2. IloBTOpHEe KOPOTKe 3aMHKAHHA — Le:
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1 KOPOTKE 3aMHKAaHHS B €JICKTPOYCTAaHOBIII IPH aBTOMAaTHYHOMY TIOBTOPHOMY BKJIFOUEHHI KOMYTAIIHHOTO
EJIIEKTPHUYHOTO arapary IMOUIKO/PKEHOTO JIAHIIOTa. .

2 KOPOTKE 3aMUKaHHS MiXk JJBOMa (a3zamMu B TpU(a3Hiil eneKTpoeHepTeTHIHIHN cucTeMi.

3 KOPOTKE 3aMUKaHHS B €IEKTPOYCTAHOBII, 00YMOBIICHE 3'€ THAHHSM i3 3eMJICIO SIKOT0-HEOY b 11 eJIeMeHTa.

IIntanna 3. KopoTke 3aMHKaHHA, 110 3MIiHIOEThCS, — 1€:

1 KOPOTKE 3aMUKaHH: MK IBOMa (azaMu B TpU]asHiil eleKTpoeHepreTHIHIi CHCTEMI.

2 KOPOTKE 3aMHUKaHHS B €JIEKTPOYCTAHOBII, 00YMOBIICHE 3'€THAHHSM 13 3eMJICIO SIKOT0-HeOy b ii eeMeHTa.

3 KOpPOTKE 3aMHUKaHHS B €JISKTPOYCTAHOBIII 3 EPEX0JIOM OJHOTO BUAY KOPOTKOTO 3aMHUKaHHS B 1HILIH.

IInTannsa 4. Crilike KOpPOTKe 3aMUKaHHSA — Iie:

1 KOPOTKE 3aMUKaHHS B €IEKTPOYCTAHOBIII IIPH aBTOMAaTHYHOMY IIOBTOPHOMY BKJIFOUSHHI KOMYTALifHOTO
SJICSKTPUYHOTO aIapary IMOIIKOKEHOTO JIaHIIIOTA. .

2 KOPOTKE 3aMUKaHHS B €JIEKTPOYCTAHOBII, YMOBH BUHUKHEHHS SIKOTO 30epiraroThes mig 9ac 6e3cTpyMoBoi
nay3u KOMyTaliifHOTO eJIEKTPUIHOTO anapary.

3 KOPOTKE 3aMUKaHHS B €IEKTPOYCTAHOBIII 3 TIEPEX0A0M OJHOTO BUAY KOPOTKOTO 3aMUKAHHA B iHIIIIH.

IIntannsa 5. Hecrilike KopoTKe 3aMHUKaHHS — 1e:

1 KOPOTKE 3aMUKaHHS B €JIEKTPOYCTAHOBLI TP aBTOMAaTUYHOMY TIOBTOPHOMY BKJIIOUEHHI KOMYTallil{HOTO
EJIEKTPUYHOTO arapary IOIIKOPKEHOTO JIAHIIOTA. .

2 KOPOTKE 3aMUKaHHS B €JIEKTPOYCTAHOBII, YMOBU BUHHUKHEHHS SIKOTO 30epiratoThes i yac 6e3cTpyMOBOi
nay3u KOMyTaliiHOTO EIEKTPUYHOTO arapary.

3 KOPOTKE 3aMHKAHHs B €JIEKTPOYCTaHOBIIi, yMOBH BUHUKHEHHS SKOTO CaMOJIKBIyIOTbCS il 4ac

6e3cTpyMOBO] ITay3u KOMYTAIiHHOTO EIEKTPUYHOTO anapary.
IIntanusa 6. Po3paxyHkoBa ToOUYKa K.3. — I[e:

1 TOYKa eJIEKTPOYCTAHOBKH, IPH TIepediry cTpyMmy K.3. B sikii ms enemenra CEIl cnipaBensivBi yMOBH K.3.

2 TOYKa eJICKTPOYCTAHOBKH B SIKill MPOTiKae HAHOLIBIINIA 32 3HAYCHHIM CTPYyM

3 3aMHKaHHS, TIPH SIKOMY CTPYMH B TUJIKaX €NEKTPOYCTaHOBKH, IO NPHIISATAIOTh 0 Miclst HOro BUHUKHEHHS,
Pi3KO 3pOCTAIOTh, HEPEBUILYIOYH HAHOUIBIINHA JOMYCTHMHUNA CTPYM TPHBAJIOTO PEXKUMY.

4 3aMHKaHHSI MK TBoMa (azaMu B Tpr(asHiil eTeKTPOCHEPTSTUIHIH CHCTEMI.

IIutannsa 7. BcraBTe nponyineHe cJjioBo:

CranionapHuii 260 aBTOMaTUYHUIA PO3MOALJI Mepex 3/1iliCHIOETHCS 3BUYANHO B CHCTEMAX 30BHILIHBOTO
€JIEKTPONOCTAYAHHS B 3B’A3KY i3 ... KUIBKOCTI Ta MOTYKHOCTI [JzKepeJl eJIeKTPUYHOI eHepril Ik B eHepreTH4Hii
cucreMi, Tak i Ha Ba1acuux TEC.

Muranusa 8. BcTaBTe nponyluieHe cJoBo:

OO0MexxyBadi y1apHOro CTpyMy — Lie ... KOMYTaliliHi anapaTu 3 NPUHIUIIOM BMMKAHHA CTPyMY LLJISIXOM
pyiiHyBaHHsI BHOYXOM NiponaTpoHa CTPYMOBeAy40i BCTABKHM 00Me:KyBaya.

IIutanna 9. BcraHoBUTH BiANOBIiAHICTH:

1) HopmaabHuii ycTaneHuii pexnM; 2) ABapiiinuii yeranenuii pexxum; 3) Cratuuna criiikicts CEII;

4) Ilnnamiuna crilixicrs CEII

A SI[aTHiCTB MOBEPTATUCA 10 MOYATKOBOI'O YCTAJICHOTO PEIKUMY IMiCIIS MaJTuX BiZ[XI/IJ'IeHL 3HA4YCHb napaMeTpiB
PCKUMY B AOITYCTUMHUX MEKaAX.
b ¢ PCKHUM IO BUHMKAE B CEH Hl,I[ ,JIIEIO TaKuX 3MiH Y ¢XeMax CJICKTPUIHUX 3 EHHaHb 3a AKHUX 3HAYCHHA

IapaMeTpiB PEKUMY NOMITHO BiIPi3HAIOTHCS BiJl HOMIHATHHUX.
3JaTHICTh ITOBEPTATHCS MICIISI TAMYACOBOTO 1 panTOBOr0 30ypEHHS 10 IOYAaTKOBOTO YCTAICHOTO PEXHUMY, UM
OM3BKOrO [0 HHOTO, KOJIM 3HAYEHHS apaMeTpPiB PpeXUMY B 1i By3nax nepebyBaroTh y JOIyCTUMHMX MEXAX.
r Lie PEXKUM, IIPH IKOMY 3HAYEHHS IAPAMETPIB PEKUMY 3MIHIOKOTHCS B MEXKAX, 11O BiNOBIAAIOTh HOPMAJIbHINA
po0OTi CrIOKUBaYiB, 00YMOBIICHOT iX OCHOBHHMH TE€XHIKO-€KOHOMIYHUMH XapaKTePHUCTHKAMHU.

Iuranus 10. BcranoBuTH BignoBinHicTh:
1) ABoda3He kopoTke 3amukanHs; 2) JIBodazHe kopoTke 3amMukanHs Ha 3emunio; 3) Ioasiline kopoTke
3aMHKAHHS HA 3eMJII0;
A KOPOTKE 3aMUKaHHS Ha 3eMJII0 B Tpu(asHill eJeKTPOCHEPreTHYHIN CUCTEMI 3 TITyX0 a00 e(eKTHBHO
3a3eMJICHUMH HEUTPAJISIMH CHIIOBHX €JIEMEHTIB, IIPH SIKOMY 13 3eMJICI0 3'€THYIOThCS 1B1 (ha3u.
CYKYIIHICTB JBOX OZHO(A3HUX KOPOTKUX 3aMHUKAHb Ha 3€MJIIO B Pi3HUX, aJie eJIEeKTPUYHO 3B'I3aHMX YaCTHHAX
€JIEKTPOYCTaHOBKHU.
KOPOTKE 3aMUKaHHS MiXk JBOMa (a3zamMu B TpUGa3Hil eneKTpoeHePTeTHUIHIHN cucTeMi.

8. MeToan HaBYaAHHS

3a KepellaMu 3HaHb BHKOPUCTOBYIOTHCSI Taki METOJIM HaBYaHHS: CJIOBECHI —
pO3MOBib, TOSCHEHHSI, JIEKIliA, IHCTPYKTaX; HAOYHI — JEMOHCTpaIlis, LTIOCTpaIlis;
MpaKkTU4HI — JlabopaTopHa poOoTa.

3a xapakTepoM JIOTIKHM Mi3HAHHS BUKOPUCTOBYIOTHCA TaKli METOAM: aHATITUYHUM,
CUHTETUYHUH, aHATITUKO-CUHTETUYHHH, 1HIYKTUBHUHN, JEyKTUBHUH.

3a piBHEM CaMOCTIMHOI pPO3yMOBOI [ISJIBHOCTI BHUKOPUCTOBYIOTHCS METOMAM:
npo0JIeMHUM, YaCTKOBO-TIOIITYKOBHUH, JOCTITHUIIBKHUH.

9. ®opMH KOHTPOJIIO
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OriHOBaHHA SKOCTI 3HaHb CTYJICHTIB, B YMOBaX OpTaHi3allii HaBYaJIbHOTO MPOIIECY
3a KpEeIUTHO-MOAYJIHHOIO CHUCTEMOIO 3IIHCHIOETHCS IIISIXOM MOTOYHOT'O, MOJYJIBHOTO,
MiJICYMKOBOTO (ceMecTpoBOro) KoHTpoisito 3a 100-0anbHOIO MIKAMOK OI[IHIOBAHHS, 3a
mkajgoro ECTS Ta HallloHaIbHOIO HIKAJIOK0 OIIHIOBAHHS.

10. Po3noain 6aJiB, siki OTPUMYIOTH CTYA€HTH

[ToTo4HMI KOHTPOJIb . Penunr 3 . ITincymKoBa
Peutunr 3 .| PedTnHr :
: . : . .. | A0JIaTKOBOI . | arecramis | 3arajbHa
3micToBuii | 3MIiCTOBUH | HABYAJIbHOI mrpadHuit o
pobotu KUTBKICTh
MoOayJb 1- | Moxyns 3- | poOoTH R e (eK3amMen :
R p OaiB
2 4 R up :
YU 3QJT1K)
0-100 0-100 0-70 0-20 0-5 0-30 0-100

Po3smoain OaimiB, sKI OTPUMYIOTh CTyJeHTU. OILIHIOBaHHA 3HaHb CTYJEHTA
B110yBaeThes 3a 100-0anbHOIO MIKAJIOK 1 MEPEBOAUTLCA B HAI[IOHAIBHI OLIIHKH 3T1HO 3
tabin. 1 «Ilonoxenns npo ekzamenu 1a 3amku y HYBill Ykpainn» (Haka3 npo yBeJeHHs B
airo Big 27.12.2019 p. Ne 1371)

IIKAJIA OONIHIOBAHHA CTYJAEHTIB

PeiiTunr 3100yBaya | OuiHka HaAiOHAJIbHA 32 Pe3yJbTAaTH CKJIA/IaHHA eK3aMeHIB 3a/iKiB
BHIIIOI OCBIiTH, 021N eK3aMeHiB 3aJj1ikiB
90-100 BIZIMIHHO 3apaxoBaHO
74-89 no0pe
60-73 3aJI0BIILHO
0-59 HE3aJJOBIILHO HE 3apaxoBaHO

JI1st BUBHAUEHHS pEUTHHTY CTyJEeHTa (ciiyxaua) 13 3acBoeHHs aucuuruiing KnuC(no
100 GaniB) onepxanuii peituHr 3 artecramii (10 30 OayiB) AOMAETHCS IO PEUTUHTY
cTyaeHTa (ciyxada) 3 HapdasibHO1 po6otu RHP(10 70 6aniB): R quc = RHp + RAT

KpuTtepii oniHIOBaHHA 32 MOAYJISAMH

Bun gisuieHOCTI KinekicTs 3
6amniB ypaxyBaHHIM
Baru MOJYJIst

3micToBuii MoayJbl. 3araabHa iHdopManisa Npo KOPOTKI 3aMHMKAHHA Ta CXeMHU
3aMillleHHS1 OCHOBHHUX eJjieMeHTiB Ta CHMeTPpH4HI KOPOTKi 3aMuKaHHA (35%)

HasuasabHa poGora

Ulaboparopna pobota Nel «CxiiaganHsi cXxeMH 3aMillleHHS 20 7
[PO3PAaXyHKOBOI CXEMHU CUCTEMH €JIEKTPOIIOCTaYaHHs Ta BU3HAUYCHHS
[IOKA3HUKIB Ii €J1IEMEHTIB

UTaboparopua pobota Ne2 «BuBdeHHs cxeM 3amimieHHs Mmamme |20 7
3BMIHHOTO CTPYMY »
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UTabopaTtopua po6oTa Ne3 «MozeaoBaHHS KOPOTKOTO 3aMHUKaHHS B (19 5,25
Mepexi 3 JDKEpeIOM HECKIHUEHOT TOTYKHOCTI. 3 METOI0
BU3HAUCHHS [I0YaTKOBOTO 3HAYEHHSI MEPIOIUYHOI CKJIATI0BOI,
YIApHOTO CTPYyMY, CTPYMY K3 B YCTaJICHOMY aBapiiHOMY PEKUMi, a
TAKOX CTPyMY uepe3 JCSKHUil Yac micyst MoYaTky K3.»

Camocriiina podora

. . . 5 1,75
BaBmanus 1. AHaimi3 MaTeEMaTUYHUX MOJENIEH MaIlH 3MIHHOTO

o . 5 1,75
3aBnanHs 2. O3HallOMIIEHHS 3 TIEPEXITHUMU MTPOIECaMU MPU
Tpr(da3HUX KOPOTKUX 3aMUKAHHIX
3aBmanns 3. [IpoBeeHHs pO3paxyHKIB MEPEXiTHUX MPOIECIB IPH [ 1,75
Tpru(da3HUX KOPOTKUX 3aMUKAHHIX
Moy IbHMII KOHTPOJIb
Mo Ty TbHUH TecT 30 10,5
Bceboro 3a moay.Jb 1 100 35

3microBuii MoayJab2. Oco0/IMBI BUNIAAKU PO3PAXYHKIB CHMETPHYHHUX KOPOTKHX
3amMukanb Ta HecumeTrpuuHi KOpOTKi 3aMmukaHHs (35%)

HaguanbHa po6oTa

UTaGopaTopua po6ota Nel «MoIeIF0BaHHS. KOPOTKOTO 3aMUKaHHS B 20 7
MEpExXi 3 PKEPesIoM 00OMEXKEHOT MOTYKHOCTI. 3 METOI0 BU3HAUCHHS
MOYaTKOBOTO 3HAYCHHS MIEPIOAMYHOI CKIIaIOBO1, YIAPHOTO CTPYMY,
CTpPyMY K3 B yCTaJI€HOMY aBapiiiHOMY PEeXHMI, @ TAKOXK CTPyMy
Hgepe3 AeSKUIA 9ac MicIs T0YaTKy K3.»

N

TaGopaTopra poGoTa Ne2 «AHAII3 IEPEXiTHUX MPOIECiB TPpH mopyiieHi [20 U

cUMeTpii y TpudazHiii Mepexl.»

Camocriiina podoTta

3aBnanHa 1. Po3paxyHOK cTpyMiB KOPOTKOT'O 3aMHUKaHHS B 10 3,5
€JIEKTPOYCTaHOBKAX HaIpyrorw a0 1kB

3aBnaHHs 2. BuBueHHs nonepeyHoi HecUMeTpii 10 3,5

3aBnaHHs 3. BUBUEHHS OB310BXKHBOT HECUMETPIT 10 3,5

3apnanHs 4. O3HallOMJIEHHS 3 TEPEX1THUMHU MTpoLiecaMu B
0COOJIMBUX YMOBaxX

3aBnaHHs 5. BiimuB piBHIB CTpyMiB Ta MOTYKHOCTI K3 Ha
rapaMeTpy pexxuMiB

MoayJIbHUI KOHTPOJIb

Mo 1y IbHUH TECT 30 10,5

Bcbhoro 3a Mmoayab 2 100 35
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ITiocymkosa amecmauia (30%)

I[lincyMKOBHH TeCcT 100 30

Bcboro 3 AMCHUILIIHT 300 100

11. MeToauuHe 320e3neYeHHA

1. [Tinpy4HuKH Ta MOCIOHUKH, 3a3HAYCHI Y CITUCKY JIITEpaTypH.

2. MeToandHi BKa3iBKH 10 BUKOHAHHS JTA00OPaTOPHUX POOIT.

3. HopmaTtuBH1 TOKYMEHTH.

4, Tabnuiri, cxemMu 1 TUTakaTH 3 €JIeKTPONPUBOJIA, BUTOTOBIICHI Ha Kadeapi, a
TaKOXX TUIOTPa(iyHUM CIIOCOOOM.

S. Crenau 13 3pa3kaMu €JICKTPOJBUTYHIB, allapaTiB KEPYBaHHS 1 3aXUCTY.

6. JlabopaTopHi YCTaHOBKH 3 €JIEKTPOIPUBOTY.

1. InTepuer-pecypcn.

12. PexomeHnaoBaHa JiTepatypa

OcHoBHa
1.VupsHoB C.A. DJEKTpOMarHUTHbIE MEPEXOJHBIE MPOLECCHl B AJIEKTPUUECKUX

cucrtemax. M.: “Ouneprusa”.-1970.

2. BenuxoB B.A. Ilepexonnbie 2JIEKTpOMEXaHUUYECKHE MPOIECCH B AIEKTPUUECKUX

cucrteMax. M., Breiciias mikona, 1978. —415 c.

3. EBmoxkynun [.A. DnexTtpuueckue ceTH U CHCTEMBl. YueOHOe mocobwe s
CTYAEHTOB JJIEKTPOIHEPreTUUECKUX crnennaibHocted By30B. — CII6: M3gaTenbcTBO

CuzoBa ML.II., 2001. —304 c.

4. TOCT 28249-93 KopoTkue 3aMbIKaHHSI B DJIEKTPOYCTaHOBKAaX. MeTobl pacueTa B

AIEKTPOYCTAHOBKAX NMIEPEMEHHOI0 TOKA HanpsikeHueM 1o 1 kB.

5. I'OCT 30323-95 KopoTkue 3aMblKkaHUsl B JJIEKTPOYCTaHOBKaxX. MeToasl pacuera

ANEKTPOAMHAMUYECKOTO U TEPMHUUECKOTO JIEUCTBUS TOKA KOPOTKOTO 3aMbIKaHHUS.
Jonarkosa Jitepatypa

1. Unpenpumk B.M. DraekTpuyeckne CUCTEMbI W CETHU: YUYEOHUK ISl BY30B.-

M.:DOneproaromusaar, 1989.- 592 c.

2. brox B.M. Dnexrpuueckue ceTu u cuctemsl.-M.: “Bricmias mkomna”, 1986.
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3. bymko WH.A., 3ynp M.M. DnekTpocHabXeHUE CEIbCKOTO XO3sicTBa.- M.:

Arponpomusnar, 1990. - 496 c.
4. Duepretuka u ekTpudukanus. HayuHo-npous3BoacTBEHHBIN KypHan MUHIHEPTo
YKpauHsl.

MeToauyHa jgiteparypa

1. MeTtoan4Hi BKa31BKM Ta 3aBJaHHs J10 BUKOHAHHS KYypCOBOi pOOOTH 3 JNUCUUILIIHU
«IlepexiiHl MpoOLIECH B CUCTEMaxX EJIEKTPOIOCTaYaHHS CUIbCHKOTO TOCIOAapCTBa» 31
cremianpHocTi  7.091901 - «EHepreTuka CiabChbKOTOCIOIAPCHKOTO BUPOOHUIITBAY.

Vxinagau Omenbuyk A.O., K.:, HAY, 2002. -20 c.

13. Indopmaniiini pecypcu

1. 3akon VYkpainu "I[Ipo enektpoenepreruky", Dnextpuueckue cetu, 05/03/2010.
Pexum goctymy nmo cepsepa: http://leg.co.ua/knigi/zakony/zakon-ukrayini-pro-

elektroenergetiku.htmi
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