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3 QUCILUAILIITHU

«MoaeJIIOBAHHSA TA ONITUMI3AaIifd CUCTEM
€JIEKTPONOCTAYAHHS)

Yac Ta ayauTopis MpOBEACHHS 3aHATh — 3T1THO PO3KJIATy 3aHATh
http://rasp.kart.edu.ua

Buknanau

OcHoBHuii JekTop: [1naxrtiit Onekcanap AHapiiioBUY
3anpomenuii Jekrop: Tyraii JImutpo BacunboBuu
Konrakrn: a.plakhtiy1989@qgmail.com

Teu.: 0939176020

T'ogunu npuiiomy Ta koHcyabTanii: 13.00-14.00 BiBTOpOK - ueTBep
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MeTo10 BUK/IaIaHH HaBYAIbHOI JUCIIUILIIHU « MOIeIFOBaHHs Ta OIITUMI3aLiis
CHUCTEM  EJIEKTPONOCTAYaHHS» B  EJICKTPOCHEPTeTHIll, EJIEKTPOTEeXHIIl Ta
CJIIEKTPOMEXaHII» € O3HAMOMJICHHS CTYJEHTIB 3 MPHUHIHUIAMH [OOYAOBU
IHTEJIEKTYaTbHUX CHUCTEM EJICKTPOIOCTAYaHHsI, SIKi JO3BOJISIOTH IHTETPyBaTH IO
KJIACHYHUX €HEPTeTHYHUX CHUCTEM aJbTEPHATHBHI JPKepelia )KUBIICHHS Ta MOTYKHI
HAKOMMYyBadl EJICKTPOCHEPrii, IO JJO03BOJIMTH B pPE3yjibTaTl B 3HAYHIA Mipi
MIIBUIIUATH €HEPTOCHEKTUBHICTh CHCTEMH €JICKTPOIIOCTaYaHHS.

OCHOBHMM  3aBJIaHHSIMM  BUBUCHHSM HAaBYQJIbHOI JUCUUIUIIHA B
€JIEKTPOCHEPTeTHII1, EJICKTPOTEXHII Ta €JICKTPOMEXaHIIll € OTPUMAHHS CTYJICHTaMU
3arajJbHUX BIJJOMOCTEH 100!

- IPUHIIUIIIB MOOYI0BU IHTEIEKTYaTbHIUX CUCTEM €JIEKTPOTIOCTAYaHHS;

- IPUHLMIIIB TEHEepalil eJIEKTPOeHEpPrii Bl albTEPHATUBHUX JHKEpes
YKUBJICHHS JI0 3arajJbHOTIPOMHUCIIOBOT MEPEXKi;

- IPUHUMUIIIB MOOY/IOBH aBTOHOMHHUX CHCTEM €JIEKTPONOCTAaYaHHI 3
aNMbTCPHATUBHUMHU JDKEPETaMH JKUBJICHHS,

- OTPUMAaHHS CTYACHTAMU 3arajJbHUX BIJIOMOCTEH PO MPUHIIMIIN IMITAIIHHOTO
MOJICJIIOBAHHS 1HTEICKTYyaIbHUX CHUCTEM €JIEKTPOIOCTauYaHHs, OUIbIN TIIHOOKE
PO3KPUTTA (HI3UYHUX MPOIIECIB, 1110 MPOTIKAIOTH B HUX, BABHAYEHHS BIUTUBY BUIIUX
TapMOHIK Ta PEaKTHUBHOI MOTY>KHOCTI HA BTPATH B EJICKTPUUHIN MEpExKi.



KOMIIETEHTHOCTI KYPCY

Kypc mae Ha Meri cpopmyBaTH Ta PO3BHUHYTH HACTYHHI KOMIETEHTHOCTI
CTYJICHTIB:

1. IlinHicHOIO-CMUCJIOBY  KOMIIETeHTHicTh  (HOpMyBaHHS Ta
PO3IIMPEHHS CBITOTJIAY CTYJCHTa B 00JaCTI MOOY/I0BU 1HTEJIEKTYyaIbHUX CUCTEM
CIEKTPOIIOCTAaYaHHS Ta KOMIT IOTEPHOTO MOJIEITIOBAHHS E€JICKTPOMEXaHIYHUX
CUCTEM, 3[JaTHICTh JJO PO3YMIHHS BaXXJIMBOCTI BUKOPUCTAHHS HAMiBIIPOBIAHUKOBUX
NEPETBOPIOBAYIB Ta BIUIMBY MEPETBOPIOBAIBLHOT TEXHIKM Ha 3arajibHO TEXHIYHUMN
PO3BHTOK;

2. 3araJibHOKYJbTYPHY KOMIETEHTHICTb (PO3YMIHHS BIUTUBY PO3BUTY
KOMIT FOTEPHOTO MOJICTIOBAHHSI CHUCTEM EJIEKTPOIIOCTa4YaHHs Ha PO3BUTOK HAIOl
LUBLII3a1111);

3. HaBuanbHo-ni3HaABajIbHY  KOMIETEHTHicTh  (dhopMyBaHHS Yy
CTYJICHTAa 3aI[IKaBJICHOCTI MPO CTaH Ta MEPCIIEKTUBU KOMIT FOTEPHOTO MOJIETTIOBaHHS
CUCTEM  €JEKTPONOCTayaHHs;  1HpopMalli MO0  MNPUHLUIIB  POOOTH
HaMBMPOBITHUKOBUX MPWIAIB Ta CXEM; OBOJIOAIHHS POOOTH Ha MAasJIbHUKY;
3/IaTHICTh CTYJCHTA MPOBOJUTU IMITAIlIIHE MOJIEITIOBAHHS POOOTH EJIEKTPUUHUX
cxeM; hopMyBaTH 111 TOCTIKEHHS Ta, 3 METOO X BUPIIICHHS, BMIHHS 3HAXOIUTH
pIIIICHHS)

4, Indopmaniiiny koMmeTeHTHICTH (PO3BUTOK BMIHb CTyJEHTa [0
CaMOCTITHOTO TMOIIYKYy, aHali3y, CTPYKTYpyBaHHsS Ta BIIOOpy NOTPIOHOI
iHdopmali B 00JaCTI KOMIT IOTEPHOTO MOJCIIOBAHHS HAMiBIPOBIAHUKOBUX
NIEPETBOPIOBAYIB €JIEKTPOCHEPTii B CUCTEMaX €JIEKTPOMOCTauYaHHs 32 JOTIOMOTO0
Cy4acHHUX 1H(OPMAIIHHUX TEXHOJIOTIN)

S. KoMyHIKATHBHY KOMIIETEHTHICTh (PO3BUTOK Yy CTYJEHTa HAaBUYOK
po0OOTH B KOMaH 11 IIJITXOM pealiizallii TpynoBUX MPOEKTIB B 00JIaCT1 IMITAIIHHOTO
MOJICITFOBAHHSI, BMiHHSI TIPE3CHTYBATH BJIACHWUN KyPCOBHH MPOEKT — KHMBa, podOTa
EJIEKTPUYHA CXeMa, 3p00JIeHa CTY/ICHTIB);

6. KomneTeHTHICTH 0COOMCTICHOI0 CAMOBIOCKOHAJIEHHA (€JIEMEHTU
(G13MYHOTO, JAYXOBHOTO W  IHTENEKTYyaJIbHOTO  CaMOpPO3BUTKY, €MOLIMHOI
CaMOpETyJIAIli Ta  CAaMOMATPUMKH; MIATPUMKA  TOCTIMHOI  *Karum  J0
CAaMOBJIOCKOHQJICHHSI ~Ta  CAMOMI3HAHHS, MUISXOM  TOCTIMHOTO  TOIIYKY
HETPAIUIIMHUX MIAXOAIB 10 MPOOJIEeMU EHEPreTUYHOT OE3MEeKH JeprKaBu).



Yomy BM MaeTe 00paTu 1eit Kypc?

OO6csr (inaHCOBUX IHBECTHIIN B aJbTEPHATHUBHI JDKEpENa )KUBJICHHS 3POCTAIOTh 3 KOXKHUM
poxom. [Ipu boMy Ha pUHKY TIpalli BAHMKA€ HEOOX1IHICTh B CHEIliaIicTaX, sIKI pO3YMIIOThCS HA
OpPUHIUNAX POOOTH anbTepHAaTHUBHHX Jpkepen xuBieHHS (AJDK), nwusaxiB renepauii
enexTpoeHeprii AJIK 10 3aranbHOIIPOMHCIOBHX MEPEkK, IPUHIUIIB POOOTH 3 HAKOMMYYBa4aMH

eJIEKTPOEHEePTii.
S, Mapa
400

L pun O T

oo izl
R I Tl ol

200

10

(=]

5

<

0
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

[] — consuna enepreruka [7] - Giomaca i BupoGHHLTBO

[ - sitpoenepreruka EHEPTIL 3 BIAXOMIB

- TeoTepMalibHa €EHEPreTHKA D BH]JOﬁHHU.TBO Gionanusa
Puc. 1. OOcsr 1HBeCTHULI B CEKTOP BITHOBIIOBAHOI €HEPIE€THKU
y niepioa 3 2006 o 2018 pp.

CoHstuH1 €JIeKTPOCTaHIIIT, SIKi IIe KUJTbKa POKIB TOMY MOKHA OYJI0 3yCTpITH TUIBKH Ha MiBJHI
KpaiHH, CTaloTh MOIIMPEHUM HOBUM Oi13HECOM MpPaKTHYHO y BCiX perioHax. ¥ 2017 poumi, 3a
nanuMu JlepxeHneproe)eKTUBHOCTI, 3arajibHa TOTYKHICTh BBEJIEHUX B €KCIUTyaTaIlll0 COHSIYHUX
enexktpoctanuiil (CEC) cknana 211 MBT. Lle pexkopn ans marepukoBoi Ykpainu. ¥ 2016 poui
cymapHuii oocsr HamigyBaB 0au3bpko 100 MBT. [lo anekcii perioHaIbHUM JIiZIEpOM B Oy 1IBHHUIITBI
CEC 0y Kpum, ne tinbku 3a 2013 pik HOTYKHICTh BCiX 3alylIEHUX 00'€KTiB Oyja MOpIBHSIHHA
10 1Mdpam 3 HUHIIIHIM PEKOPIIOM.

3 2011 poky B Hamiiil ctani nodyaoBaHo 1 BBeZieHO B ekcrutyaranito CEC Ha 742 MBT. ¥V
3araibHOMY 00Cs31 BUpOOJIEHOI elekTpoeHeprii B YkpaiHi, 3a ganumu [{I1 EnepropuHok, Ha
coHIe Bxke goBoauThes 0,53%, B Tol yac sik B 2016-my - 0,36%. Lle Bce mie HeBenuki udpu. Ane
cepeln yCcix KOMMaHii, 1o MpaIorTh 3a 3eeHuM tapudom, yactka CEC 3poctae HalmBuIe.

I e TinpKHU moyaTok. SIK BBaxkaroTh B KaHanchbKiil kommanii TIU Canada, ska HeltogaBHO
nmoyvasia iHBecTyBaTH B ykpaiHcbki CEC, miclieBe 3aKOHOJABCTBO Tepeadadae JOCUTh BUTIAHI
YMOBH 110 3€JIeHOMY Tapudy [uid iHBecTopiB. "[licist AecaTHITITh 3aIeKHOCTI BiJ] POCIHCHKOrO ra3y
VYkpaina nocraBmia co6i 3a mety otpumyBath 11% enexkTpoeHeprii 3 MOHOBIIOBAHUX JHKEPET 10
2020 poky. PosramryBanus kpainu poouts ii nmpuBabinBoro. B Toif yac sk neski KpaiHM MaroTh
OaraTi mokianamMu HadTH, YKpaiHa Ma€ XOpoIlll IMOKAa3HUKU 3a PIBHSIMM COHSYHOI pajiamii 1
HIBUJIKOCTI BITpY ", - Big3HauatoTh B koMeHTapi LIGA.net ekcriepTu KaHa/ICHKOTO 1HBECTOPA.



3B'S130K 3 IHIMMMMY JUCHUILIIHAMHA

JIJ1st yCIinTtHOTO BUBUEHHS KypCy HEOOX1THI 3HAHHS HACTYITHUX JUCITUTIIIH:

OCHOBH NMPOMHUCIIOBOI EIEKTPOHIKU
MikpocxeMoTexHIKa

ABTOMAaTU30BaHUN €JIIEKTPOIIPUBO]L

Teopist aBTOMaTU30BaHUX CUCTEM KEPyBaHHs

KomnriorepHe Ta iMiTamiiHe MOJENIOBAHHS €JIEKTPOMEXaHIYHUX CHCTEM B
MATLAB

Komania Buki1aiayiB 1 Baiii Kojierd Oy 1yTh TOTOBI HaIaTU OYJIb-SIKY JIOIOMOTY
3 JIeAKUMU 3 HAWOUIbII CKJIAJHUX AaCMEKTIB Kypcy IO €IeKTPOHHIN TMOIITI
a.plakhtiy1989@gmail.com , uepe3 Baiibep abo Teierpam 3a HOMEpPOM MOOLITLHOTO

Tesnepory 380939176020.
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OrJsjg cxemMH Kypcy

Llel xypc, sIkHii BUBYAETHCS 3 BEPECHS MO TPYACHb, Ja€ CTyIECHTaM TJIMOOKe
PO3YyMIHHSI TIPUHIUIIB MOOYJOBH 1HTEIEKTYaJbHUX JIKEPENl €JICKTPOIOCTAaYaHHS,
BiJl TIPUHIIUITY POOOTH COHSYHOI IMaHENl Ta BITpOreHepaTopa 10 MPHUHIIMIIIB
reHepaiii TeHEepPOBaHOI EJIEKTPOCHEprii [0 JITIH-IOHHMX HaKOMUYyBadiB Ta
3arajJbHOMPOMHUCIIOBOI MEPEXKI .

Kypc ckianaerscs 3 ogHi€T JeKiii Ha TUXKIAEHB 1 OJTHOTO MPAKTUYHOTO 3aHSATTS
pa3 y nBa THXHI. BiH CylIpoBOIKY€ETHCSI TEKCTOBUM MaTepiajioM, MIPE3CHTALISIMU Ta
rpynoBuMu 3aBaaHHAMUA. CTYIEHTH MAaTHUMYTh MOXJIHBICTh 3aCTOCOBYBATH
OTpUMaHi 3HAHHS Ta BHUPINIYBATH MPAKTHUYHI 3aBJaHHS MPOTATOM OOTOBOPEHH B
aynutopii Ta po3poOku TmpoekTy. B pamkax Kypcy mnepeadaydaroTh JIEKIi
3amnpomnIeHnX poOOTOAABIIIB Ta MPOBEACHHS EKCKYpCii Ha IMEpeoBl XapKiBChKI
MIIITPUEMCTBA.

Cxema Kypcy

Jlexmmi

3anpoiieHi JIEKTOpU

JloBinkoBuUi MaTepial

[IpesenTarii

Kypcosuii npoexr

IHomipkyit ['pynoBi 3aBnanHHs

Exckypcii

InuBinyanpHi Bukonaii

KOHKYJIbTAI{

Omnnaiin ¢popym B Baitdepi

Icur

[IpakTruH1 3aHATTA Kypcy nependayaroTb po3poOKy IMITALIMHUX Mojenen
HAaITIBIPOBITHUKOBUX NIEPETBOPIOBAYIB, K1 JIO3BOJISATH KpaIlle 3p03yMITH TPUHIIUIIH
po0oTH.



MixaucuMJIiHAPHI 3B’ A3KHU

- TeopeTnyH1 OCHOBU €JIEKTPOTEXHIKH
- Bumma maremaTtnka

- di3uka

- Teopiss aBTOMAaTUYHOTO PETyJIFOBAHHS
- EnnekTpoHHa Ta nepeTBoproBaibHA
TEeXHIKa

- MikpocxemoTexHika

- Teopist enekTponpuUBOILY

- TsiroBi HaMiBIPOBITHUKOBI
nepeTBOPIOBayi

- TsiroBi Ta TpaHcpopMaTOpHI MiICTAHIIIT

[HTENneKTyanbH1 CUCTEMHU
enekTpornocTadanas Smart Grid




InTepHeT pecypcu Kypcey

Indopmariis mpo Kypc po3miieHa Ha caiti Yuiepcutery (http://kart.edu.ua/mat-po-fak-

ua/mat-fak-meh-ua), Bkirouaroun HaBUAIBHUH UTaH, JICKIIIHHI MaTepiau, MPe3eHTAIli1, 3aBAaHHS

Ta MpaBuJjia OLIHIOBAHHS KypPCY)

Caiitu mpucBsyeHi MozienoBanHio B mporpami MATLAB:
https://www.mathworks.com/
https://hub.exponenta.ru/
https://exponenta.ru/

CaiiTi pUCBAYCHI €JIEKTPOHHUM MPUCTPOSIM:
https://cxem.net/
http://radiostorage.net/
https://www.ruselectronic.com/chitaem-elektricheskie-skhemy/
http://electricalschool.info/main/elsnabg/415-preobrazovatelnye-ustrojjstva-v.html

IOTy6 KaHaJIn l'IpI/ICBSI‘leHi MOJCJIHOBAHHAKO Ta eJIeKTpOHHI/IM HpI/ICTpO}IM:
https://www.youtube.com/channel/UCtuwVWw9HO06uaTadcyO570A

https://www.youtube.com/channel/UCUINXWT1y3SmOmeYzgAKrWQ
https://www.youtube.com/user/ETUSPB
https://www.youtube.com/user/priklucheniapsiha



http://kart.edu.ua/mat-po-fak-ua/mat-fak-meh-ua
http://kart.edu.ua/mat-po-fak-ua/mat-fak-meh-ua
https://www.mathworks.com/
https://hub.exponenta.ru/
https://exponenta.ru/
https://cxem.net/
http://radiostorage.net/
https://www.ruselectronic.com/chitaem-elektricheskie-skhemy/
http://electricalschool.info/main/elsnabg/415-preobrazovatelnye-ustrojjstva-v.html
https://www.youtube.com/channel/UCtuwVWw9H06uaTadcyO570A
https://www.youtube.com/channel/UCUlNxWT1y3SmOmeYzqAKrWQ
https://www.youtube.com/user/ETUSPB
https://www.youtube.com/user/priklucheniapsiha

Temu eKkuif Ta NPAKTHYHUX 3aHATH

Monayas 1.
Temaruunuii moayas 1. IlpyHuMnm podoTH aAJbTEPHATHBHUX JXKepesl KUBJIEHHS Ta
JITiH-iIOHHUX HAKONNYYBaviB

Tema 1. ba3oBi TexHIYHI XapaKTEPUCTHUKU COHSYHOI MaHel

Constuna O6arapes - 00'eHaHHS (HOTOCIEKTPUYHHX ITEPETBOPIOBAYIB - HAIIBIIPOBITHUKOBUX
MPUCTPOIB, MPSMO MEPETBOPIOIOTH COHSYHY EHEPril0 B TMOCTIHHMIA EIeKTPUYHHUI CTpyM, Ha
BIIMIHY BiJl COHSIYHUX KOJIEKTOPIB, Ki BUPOOIISIOTH HArpiBaHHA MaTepialy-TeIIOHOCIS.

[Mpuntun naii consunoi maneni. BonpT-ammepHa XapakTEpPUCTHKA COHSYHOI MaHENi Ta
IPUHIUI BU3HAYEHHS TOYKHU IeHepalii MaKCUMaJIbHOT TOTYKHOCTI.

Conkeuras naHent w3 72 anemesxtos Ha 180 Br
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Tema 2. ba3zoBi TexXHIYHI XapaKTEPUCTUKU ACHHXPOHHUX Ta CHHXPOHHUX BITPOBUX
reHepaTopiB

Bitporeneparop (BiTpoBa TypOiHa) — HpHUCTpid A MEPETBOPEHHS KIHETUYHOI €Heprii
BITPY Ha eIEeKTPUYHY, IO CKJIAIa€ThCS 3 BITPOBOI TYpOiHH, €IeKTpOreHeparopa Ta JoMoMi>KHOTO
obOnamHanHsA. B Jekmiii mpuBeAEHO OMHMCAHHS 30BHINIHIX TEXHIYHUX XapaKTEPUCTHUK

BiTporeHeparopa Ha npukiai npuctporo EVROWIND 10.
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Tema 3. BusHaueHHS CTPYKTypu IHTENEKTYalIbHHUX CHUCTEM EJEKTPOIIOCTAa4aHHS 3
AIBTCPHATUBHUMU  JOKCPCIIaMHU  KHMBJICHHA  Ta HaHiBHPOBiI[HI/IKOBI/IMI/I MepCTBOPrOBaYaMun
eJIEKTpOeHeprii

U, Uy Uy

Upc | Cucrema
|

KEpyBaHHS
[lincunio- N v -
BaJIbHUHI - I » | Mepexa
T VSC — 77—
IICPETBOPIOBAY ' SRS 440 B
Cousuna nanens
PV
Upy| MPPT PWM
fffffffffffff -
epeMHKaY e - }
x = |
| |
_____________ —

Birporeneparop d/di — Imnysiee |

Tema 4. KoM’ roTepHe MOJICTIOBaHHS IHTENIEKTYaIbHUX CUCTEM €JIEKTPOIIOCTAYaHHSI.

MopenoBaHHSI COHAYHHMX MaHeNeH, BITPOETeHATOpIB, HANIBIPOBIAHUKOBUX TPHUQa3HUX
Bunpsvsidi, nigsuurytounx JC/JIC mepeTBoproBauiB Ta aBTOHOMHUX I1HBEPTOPIB HAIPYTH.
BusHaueHHs Ha IMITAIlIHHUX MOJENSIX MOKAa3HUKIB SKOCTI €JIEKTPUYHOI €Heprii Ta MOKA3HHKIB
€JIEKTPOMAarHiTHOI cyMicHOCTI nuiaxoMm Dyp’e-aHamizy.

Tema 5. BuznaueHHs BTpaT eHeprii B cucTeMax eJIeKTpOInoCcTayaHHs B BUIUX FAPMOHIK

3B'130K MK TOKa3HUKAMHU SIKOCT1 €JIEKTPUYHOI €Heprii Ta BTpaTaMu B €JIEKTPUYHIN MEPEXI.
BusHaueHHs BTpaT MOTY>KHOCTI B CHCTEMax TSITOBOTO €JIEKTPONOCTauYaHHsl BUKJIMKAaHI BUILIUMU
rapMoHiKaMu. BIuiMB BUIIIMX TapMOHIK Ha KOE(IIIEHT KOPUCHOT J1i CUCTEMHU €JIEKTPONOCTaYaHHS

Tema 5. MozentoBaHHs Ta ONTUMI3allisl pOOOTH IHBEPTOPIB HAIIPYTHU B PEXKUMI OJJTHOPA30BOT
MOJTYJIAIII.

MogentoBaHHSI aBBTOHOMHMX 1HBEPTOPIB HAIIPYTH B CKJIA1 €IEKTPOPYXOMOro ckiiaay. Onuc
CHUCTEM KEepyBaHHS aBTOHOMHUMH I1HBEPTOpaMHM Hampyrua Ha 0a3l OJHOPA30BOI MOIYJIALII.
BusHaueHHs Ha IMITAIIHHUX MOJENSIX MOKAa3HHUKIB SIKOCT1 €JEKTPUYHOI €Heprii Ta MOKa3HUKIB
€JIEKTPOMAarHiTHOI cyMicHOCTI nuiaxoMm dyp’e-aHamizy.

Tema 6. MonentoBaHHS Ta ONTHMi3allisi poOOTH TATOBUX 1HBEPTOPIB HANPYTU B PEXKHUMI
HIMPOTHO-IMITYJILCHOT MOTYJIALLI.

MogentoBaHHSl aBBTOHOMHHX 1HBEPTOPIB HANPYTH B CKIIA/1 €IEKTPOPYXOMOTro ckiiaay. Onuc
CHCTEM KepyBaHHS aBTOHOMHHMMHM iHBepTOpamu Hampyru Ha Oasi IIIIM. BusnayenHns Ha
IMITalIHHUX MOJIEISIX MOKA3HHUKIB SKOCTI €JEKTPUYHOI €Heprii Ta MOKa3HHUKIB eJIeKTPOMarHiTHOI



cyMmicHocTi 1wisixom ®Dyp’e-anamizy. [lOpiBHAHHS EHEPreTUYHUX IIOKa3HUKIB 3 PEKUMOM
OJTHOPA30BOT MOTYJISIIII.

Tema 7. MO,I[GJ'IIOBaHHSI CHUCTEM TATOBOI'0O CIICKTPOIIOCTaAYaHHA 3MIHHOT'O CTpyMYy.

Bu3HayeHHs BIUIMBY JIIOJHUX, THPUCTOPHUX Ta aKTUBHUX YOTHPHKBAJAPAHTHUX
MIEPETBOPIOBAYIB €JICKTPOPYXOMOTO CKIIQJy Ha MOKA3HUKHU SKOCTI €JIEKTPHUYHOI EHEeprii B TATOBIN
Mepexi.

Monayas 2.
3micToBuii Moayab 2. MoaeqBaHHSI MEPCHEKTHBHUX CHCTEM €JIeKTPONOCTAYAHHSA
3aJI3HUIb.

Tema 1. EnexTpuyHi macuBH1 GUIBTPH HIDKYUX YaCTOT Ta PEKEKTOPHI (QUILTPH B CUCTEMAX
TATOBOTO €JIEKTPOIIOCTAYaHHSI.

BusHauenns moHsATTSA ¢igbTpalii B HamiBOpoBiXHUKOBUX (inbrpax. Kimacudikamis ta
0CcO0IMBOCTI (PITBTPIB AMILITITY THO-YACTOTHUX XapAKTEPUCTUK (PIIBTPIB: BUIIUX YACTOT, HIIKIHX
9acTOT, peXKEKTOPHUX (PIIBTPH, MOTOCOBUX (IIBTPIB.

Tema 2. CuitoBi akTHBHI QUIBTPH B CKJIA/II TATOBHX MiICTaHIINA TOCTIHHOTO CTPYMY

CunoBa cxema, NMPUHOMN [Tii Ta CHUCTEMa KEPyBaHHS CHJIOBHX AaKTUBHUX (QUIBTPIB B
CHCTEMaXx eJEKTPOIIOCTauYaHHs MOCTIHHOTO Ta 3MiHHOTO CTpyMy. BH3HaueHHsS CTaTHYHHX Ta
JUHAMIYHUX BTPAT MOTY>KHOCT1 B CHJIOBOMY aKTUBHOMY (1JIBTPH.

Tema 3. BonbT0101aTKOBI TPUCTPOA.

CunoBa cxema, IPUHLMII Jii Ta CUCTEMa KEPyBaHHS BOJbTOJOJATKOBUX MPUCTPOIB B
CUCTEMaXx eJIEKTPOIOCTaYaHHsI MOCTIHHOr0. BIiMB BOJIBTOI0AaTKOBUX MPUCTPOIB HA TTOKA3HUKU
SIKOCTI €JIEKTPUYHOI EHeprii.

Tema 4. AKTUBHI YOTUPHKBAAPAHTHI BUMIPSMIISUI 3 KOPEKI[i€r0 Koe(illieHTa MOTYKHOCTI B
PEKUMI TICTePe3nCHOT MOTYJISALI].

CunoBa cxema, MNpUHIMII [Jii Ta TICTEpe3UCHA CHUCTEMa KepyBaHHA AaKTHBHUX
YOTHUPUKBAJPAHTHUX BHUIPSAMIIAYIB 3 KOPEKIi€l0 KoedillieHTa TMOTYXKHOCTI B CHUCTEMax
€IIEKTPONIOCTAaYaHHsI TOCTIHHOTO CTpyMy. BW3Ha4eHHs CTaTHYHUX Ta JUHAMIYHUX BTpar
MOTYXHOCTI B CHUJIOBOMY aKTHMBHOMY (uUIbTpH. Pexumu BuUnpsMIIEHHS Ta pekynepauii B
AKTUBHOMY BHITPSIMIISIYI.

Tema 5. AKTUBHI YOTHPHUKBAIPAHTHI BUNPSAMIISUL 3 KOPEKIIIE0 KOEPIIiEHTA MOTYKHOCTI B
PEXUMI IIUPOTHO-IMITYJIBCHOT MOTYJIAILI.

Cunosa cxema, npuHuun il ta IIIIM cucrema kepyBaHHS aKTUBHUX YOTHPUKBAZAPAHTHUX
BUIIPSIMIISYIB 3 KOPEKIIIEIO KOeillieHTa MOTY>KHOCTI B CUCTEMAaX €JIeKTPOIIOCTaYaHHs MMOCTIHHOTO



CTpyMy. Bu3HaueHHs CTaTHYHUX Ta JUHAMIYHMX BTpPAT MOTYXXKHOCTI B CHJIIOBOMY AKTHBHOMY
¢binbTpu. PexxuMu BUNPSAMIIEHHS Ta peKynepallii B aAKTHBHOMY BUIIPSMIISYI.

Tema 6. Komb6inaris po6otu TpudazHOTO TI0AHOTO BUIPSAMIIAYA, CHIOBOI'O aKTHBHOTO
GUIBTPY Ta BOJIBTOI0JATKOBOTO MPHCTPOIO.

OcobmuBocTi poO0oTH TpU(a3HOTO TI0HOTO BUIPSIMIISTUA, CUIIOBOTO aKTUBHOTO (PUIBTPY Ta
BOJIBTOJIOJTATKOBOTO MPUCTPOI0. BU3HAYECHHSI €HEPreTHYHUX MOKAa3HHMKIB Ta MOKAa3HHKIB SKOCTI
eJIEKTPUYHOI €Heprii B pe:KuMax BUIPSMIICHHS Ta peKymnepariii.

Tema 7. Illnsaxu Ta KpuTepii ONTUMI3aIii CUCTEM TSATOBOTO €JIEKTPOIIOCTAauYaHHS.

Bu3HayeHHs HUIAXIB Ta KPUTEPIiB ONTHMI3alii CHCTEM TATOBOTO EJIEKTPOIOCTAYaHHS.
3B'S130K M1k KO€(]II[IEHTOM KOPUCHOI JIIi CUCTEMH €JIeKTPOMOCTaYaHHs Ta BapTICTIO CUCTEMHU.



IIpaBuJia oniHIOBaAHHS

IIpy 3amoBHEHHI 3aJ1KOBO-€K3aMEHAIlIMHOI BIJOMOCTI Ta 3aJIKOBOI KHHUXKH
(1HUB1MyalIbHOTO HAaBYAJIBHOTO IIJIaHy) CTYJICHTa, OIlIHKa, BHCTaBiieHa 3a 100-

0abHOIO IIKAJIO0, TIOBUHHA OYTH MEepeBeicHa 10 HalllOHAJIbHOT mKanu (5, 4, 3,) Ta
mkanu ECTS (A, B, C, D, E)

BusnaueHHs Ha3BH 3a 3a 100
BusHaueHHs Ha3BH 3a IIKAJIOKO ECTS
JIepKABHOIO 0anbHOIO | .
. ECTS DITIHKA
IIKAJIOI0(OLIIHKA) IIKAJIOI0
BigMiHHO — BiIMiHHE BUKOHAHHS
BIJIMIHHO -5 TUIIIE 3 HE3HAYHOIO KIJBKICTIO 90-100 A
TOMIJIOK
yaKe J100pe — BUIIC CEPETHBOTO 82-89 B
PIBHS 3 KIJTbKOMa MTOMHJIKAMH
JNOBPE -4 /loOpe — B 3arajibHOMY NpaBHJIbHA
po00Ta 3 MEBHOIO KUIBKICTIO 75-81 C
rpyOrX OMUJIOK
3a/10BJILHO - HETOTaHO, aJie 31
3HAYHOIO KUIBKICTIO HGI[(;HiKiB 69-74 D
3AZIOBUJIBHO - 3
OCTATHBLO — BUKOHAHHS 60-68 £
3aJI0BOJIbHSIE MIHIMAJIbH1 KpUTEPIil
He3a0BijibHO — TOTP1OHO
MOIIPAIIOBATH TIEpPEe]] TUM SIK 35.59 EX

OTpUMAaTH 3aJliK (0€3 MOBTOPHOTO
HE3AJIOBIJIBHO - 2  [BUBYEHHS MOYJISI)
He3anoBiibHO - HEOOXIIHA
cepiio3Ha nojasbiina podoTa <35 F
(mMOBTOpHE BUBYEHHSI MOIYJIs)

3aBnaHHs Ha CAaMOCTIHHY POOOTY:

e (CryaeHTaM MPOTOHYETHCA OoOpaTH OAWH 3 8 BapiaHTIB TeM JIIsi CTBOPCHHS
BJACHOTO TPOCKTY BIPOAOBXK CEMECTpy. 3a BYACHE Ta BipHE BUKOHAHHS
3aBJaHHs HapaxoByeThCs 20 0aJiB 10 MOTOYHOr0 MOAYJIbHOT0 KOHTPOJIIO.
3a BUuacHe Ta YaCTKOBO BipHE BUKOHAHHS — Bia 15 10 25 OamniB. 3a HEBUKOHAHE
3aBAaHHsS Oanu He HapaxoBYIOThCs. HeoOxigHuit 00CsIT BUKOHAHHS 3aBIaHHS
ckinagae 50% nHa mepmmii MomynbHUE KOHTpodib 1 100% Ha npyruit
MOAYJBHUN KOHTPOJIb. [lepebir moTOYHOTr0 BUKOHAHHS 3aBJaHHS Ta MUTAHHS
711 OOTOBOPEHHSI HaJACHIIAIOThCS Ha €-mail Bukiamada abo mepeBipsAIOThHCS
HUM 0COOHCTO.




Temu IpOEKTIB 11 MOJICTFOBAHHS

[TapameTpuuHuii cTab1113aTOp HANIPYTH HA OINOJSIPHOMY TPAH3UCTOPI

["erepaTop MUIKOMOAIOHOT HAIIPYTH

[TigBumryrounii dc/dc nepeTBoproBay

[Monmxkyrouwmii dc/dc nmeperBoproBay

Perynstop sickpaBoOCTi CBITOAI0IHOTO CBITUJILHUKA

Tpanchopmarop Tecnu

~NoOo bW N|E

MogentoBanHs 00’€KTIB BIJHOBIIOBAJFHOI EHEPTETUKH Yy CKIAIl CHCTEM
CJICKTPOTIOCTAYaHHS €JICKTPUYHOTO TPAHCIIOPTY

Ta iH1I MPOEKTH, 5K IMiKaBi CTyJAeHTaM

BiaBigyBaHHS JIEKITIH:
banu 3a 110 ckiaioBy HapaxoBYIOThCS B3araii, sIKIIO CTYJIGHT HE BiJIB1lyBaB
oubmr  50% JNeKmiMHUX 3aHATh Yy MOJyJl 0e3 NOBaXHUX TMpPUYUH. 3a
BIJIBIIyBaHHSI KOKHOiI JEKIlli HapaxoByeTbcs 1 Oan. MakcumanabHa cyma
cranoBuTh 10 OauiB.

3axmcT JJabopaToOpHUX POOIT:
Merta yuacti B Kypcl — 3aJly4ydTH Bac J0 AMCKYCIi, pO3IIMPUTU MOKIMUBOCTI
HaBYaHHS UI1 ceOe Ta CBOIX OJHOMJITKIB Ta OaTW BaM M€ OJUH croocid
MepeBIpUTH  CBOI  MOTJAAM HAa  TUTAHHS  3aCTOCYBaHHS  Cy4YacHUX
B1IHOBJIFOBAJIbHUX JIXKEPE U1 €JIEKTPONOCTAYaHHS 3aJII3HUYHOTO TPAHCIIOPTY.
VYyacth Oyie OIiHIOBAaTHCS HA OCHOBI KIJIBKOCTI Ta BIPHOCTI BalllUX BiAMOBIACH.
[TutanHs, xo4a 1 3a0XOUYIOThCS, OJHAK HE OIIHIOIOTHCS B IIbOMY OJori. Mu
HaMaraeMocsi HaJgaTyd BCIM CTyJCHTaM PIBHI Ta CIPaBEIJIMBI MOXJIUBOCTI JIJIS
1JIBUIIICHHS BJIACHOIO 3aTy4eHOCTI. MakcuMaJibHA cyMa cTaHOBUTH 10 6aJtiB.

CmiBbecijia 3a TeMaMu MOJAYJIIO:
OmuiHI0ThCA 3a BiABIAyBaHHSAMU (10 3 OaiiB), cTyneHeM 3alyd4eHocTi (10 7
OaJTiB) Ta CTUCIIOIO MPE3EHTAIlIE€I0 BUKOHAHOTO 3aBaaHHs (10 5 6amiB). CTymiHb
3a]ly4yeHOCTI BHU3HAYAETHCSA YYacTIO Yy poOOTI AMCKYCIHHOTO KiyOy 3 MHUTaHb
CHepreTHYHOI HE3aJeKHOCTI Ta O€3MeKu 3alli3HMIN 1 Jep)KaBU B IIIOMY.
MakcuMaibHa CyMa CTAaHOBHUTH 15 Oauis.

MoaynabHE TECTYBAHHSL:
OLIHIOITECA 3a BIPHUMH BIATOBIASIMH Ha TECTOBI MOAYJbHI TuTaHHs (20
IIUTaHb B TECT1, KOXKHA BipHA BIJIMOBIAL OIIHIOETHCA B 2 Oain). MakcuMabHa
KIIBKiCTh CTAaHOBUTH 4() 0asiB 32 MOAY.JIb.




Icour:

e CTyJeHT OTpUMYE 3aJliK 3a PE3yJbTaTaMH MOAYJIBHOTO 1-T0 Ta 2-r0 KOHTPOJIIO
IUISIXOM HaKONMWYeHHs OaniB. MakcuMallbHa KUIBKICTh OalliB, SIKy MOXeE
oTpuMaTH CTyAeHT cTaHOBUTHL 100 (10 60 6aniB MOTOYHOrO KOHTPOIO Ta 110 40
6aniB TectyBanHs). CepefHe apupMETHUHE CYyMH MOAYJIbHUX OI[IHOK CKJIaJa€e
3amiKOBUMN Oai. SIKIO CTyEHT HE MOTOMKYETHCS 13 3alPONOHOBAaHUMH OalaMu
BIH MO’K€e IMIABUINMUTH IX HA ICINTI, BIAMOBIBIIN HA MUTAHHSI BUKJIagada.



Exckypcii

BripoioBk ceMecTpy 3amiaHoBaHi 2 eKCKypcCii Ha MiIPUEMCTBA, 30KpeMa:

- BO OBEH

- HITO BEPTHUKAJIb.

3a pe3ynpTaTaMH EKCKYpCili CTYACHTY NPOTIOHYETHCS 3POOUTH KOPOTKY
npesenTanio (1o 10 cnaiiaiB), ska Oyne OLIHIOBATHCS JOJATKOBUMH OalamMu (32

notpedn). MakcuMaabHa cyMa CTAHOBHUTD 5 0aJIiB 3a mMpe3eHTailiio.

Komanaa BukjaamgaviB

IMnaxriii  Ouaexcanap AmngpiiioBuu  (http://kart.edu.ua/kafedra-etem-

ua/kolectuv-kafedru-aset-ua?id=2714) — nexrop aucuumuiing. OTpuMaB CTYIMiHb

K.T.H. 3a cneuiaibHicTIO  05.09.12 HaniBNpOBIJHUKOBI NEPETBOPIOBaYi
enektpoeneprii y HTY «XIIl» y 2016 pomi. HanpsmMku HaykoBOi isSTBHOCTI:
EJIEKTPOCHEPIeTHKA, HAMIBIPOBIIHUKOBI TEPETBOPIOBAYl  €JIEKTPOEHEPrii Ha

TPaHCHOPTI Ta MOHOBIIOBANIbHI JIKEpENa eIEKTPUYHOI EHEprii.


http://kart.edu.ua/kafedra-etem-ua/kolectuv-kafedru-aset-ua?id=2714
http://kart.edu.ua/kafedra-etem-ua/kolectuv-kafedru-aset-ua?id=2714

Pe3yabTraTn HABYaHHA

B pe3ynbrari Kypcy CTyAeHT , SIKU BUNBCA OyJie MaTH HaCTYITHI 3HAHHS
Ta HAaBUYKH.

Bu Oyaerte 3naTu:

- OCHOBHI TMPUHIMUIU IMITAl[IHHOTO MOJICITIOBAHHS  €JIEKTPOMArHiTHUX
IPOLECIB 110 MPOTIKAIOTh B CUCTEMAX €JIEKTPONOCTAYaHHS Ta IX CKJIAJOBHX;

- QJITOPUTMHU MOJYJIALIT B HAMIBIPOBITHUKOBUX TATOBUX IIEPETBOPIOBaUaX Ta
OB’ 513aH1 3 HUMU NTOKa3HUKHU EMICIi BUIIUX TAPMOHIK CTPYMY;

- LUIAXM ~ TOKpPALEHHS  IOKAa3HUKIB  SIKOCTI  €JIEKTPUYHOI  EeHeprii,
€JIEKTPOMArHITHOI CYMICHOCTI.

- LUIAXW 30UIBLIEHHS EHEPreTUYHOi e(EeKTUBHOCTI CHCTEM TITOBOTO
€JIEKTPOTNIOCTAaYaHHS.

Bu Oynere BmiTH:

- CTBOPIOBATH IMITAIliiHI MOJIEJNIl CHUCTEM TSATOBOTO EJEKTPOIOCTAYaHHs Ta
BU3HAYaTH HAa HUX EHEPreTUYHI XAPAKTEPUCTUKH Ta MOKA3HUKU €MICIi BHUIIMX
rapMOHIK BXIIHUX CTPyMIB Ta BHUXIJHOI Hampyrd TATOBUX BHUIPSAMISYIB 10
KOHTaKTHOI MEPexi;

- OL[IHIOBAaTH TEXHOJIOTIYHI BUTPATH €JIEKTPOEHEPrii CHPUYMHEH1 BUIIMMHU
rapMOHIKaMU;

- BUKOHYBAaTH IMiTaIllilHe MOJCIIOBAHHSA €JIEKTPOMArHITHUX IMPOIIECIB B
TSTOBUX €JIEKTPONIPUBOJIAX;

- OILIIHIOBAaTH 1 PO3pOOJISITH 3aXOMW IIOAO 3HIDKCHHS EJIeKTPOMAarHiTHUX

BILJIMBIB TATOBUX €JIEKTPOINPUBOAIB 10 KOHTAKTHOI MEPEXKI.



Koaexkce akaxeMiuHol 100poYecHOCTI

[Mopymennss Kopekcy akagemiuHoi J00pOYEecHOCTI  YKpaiHCHKOTO
JepKABHOTO YHIBEPCUTETY 3aJII3HUYHOTO TPAHCIIOPTY € CEPHO3HUM MOPYIICHHSIM,

HaBITh JKIIO BOHO € HCHABMHUCHHM. KOIIE?KC I[OCTYHHI/Iﬁ 3a TIOCUJIAHHSIM.

http://kart.edu.ua/documentu-zvo-ua. 30kpema, JTOTPUMAaHHS Konekcy
akajgemigHoi nmoopouecHocti Ykp{Y3T o3nauae, mo Bcst poboTa Ha icUTax Ta
3allikax Ma€ BUKOHYBaTUCA 1HAMBIAyanbHO. [l Yac BUKOHAHHA CaMOCTIMHOI
poOOTH CTYACHTH MOXKYTh KOHCYJBTYBAaTHCS 3 BHUKIAagadyaMd Ta 3 I1HIIAMH
CTyJICHTaMM, aje IOBHHHI CaMOCTIHHO pO3B’SI3yBaTW 3aBJIaHHS, KEPYIOUHUCH
BJIACHUMH 3HAHHSMH, YMIHHSIMH Ta HaBuukamu. [locumaHHS Ha BCi pecypcu Ta
JoKepena (HampHKiaz, y 3BiTaX, CAaMOCTIMHUX poOOTax M MPE3eHTAIlisX ) TOBUHHI
OyTH YITKO BU3HAUYEHI Ta OPOPMIICHI HAJIEKHUM YUHOM. Y pa3i CIijabHOI poboTH 3
IHIIMMH CTYJICHTaMH HaJ BUKOHAHHSAM 1HAWBIIyalbHUX 3aBAaHb, BU MOBUHHI

3a3HAYUTH CTYIIIHb 1X 3a]Ty4€HOCTI O POOOTH.


http://kart.edu.ua/documentu-zvo-ua

IuTerpauisi CTyaeHTIB i3 00MeKeHMMH MOKJIUBOCTAMU

Bumia ocBita € mpOBITHMM YWHHUKOM ITIBUIIEHHS COIIAILHOTO CTaTyCy,
JOCSITHEHHSI JTyXOBHOI, MarepiadbHOI HE3aJeKHOCTI 1 coIiamizamii MoJomi 3
0OMEeKEeHUMH (PYHKITIOHAJIbHUMH MOKJIMBOCTSIMU M BiJI0Opa)ka€ CTaH PO3BUTKY
JEMOKPAaTUYHHX MPOIIECIB 1 TyMaHi3allii CyChijbCTBa.

Jlns iHTeTpalii CTyASHTIB 13 00MEXEHUMH MOKJIMBOCTSIMH B OCBITHIM ITpoIieC
VYKpaiHCHKOTO JEPKABHOTO YHIBEPCUTETY 3aJI3HUYHOIO TPAHCHOPTY CTBOpPEHA
CUCTeMa JUCTaHILIMHOTO HaBYaHHA Ha OCHOBI CYYaCHUX II€JarorivyHux,
1H(MOpMAIIHHUX, TEIEKOMYHIKAIITHUX TEXHOJIOT1H.

Joctyn a0 MarepiaiiB AMCTAHIIIHOTO HaBYaHHS 3 LBOTO Kypcy MOXHa

3HalTH 3a nocwianusaMm: http://do.kart.edu.ua/



http://do.kart.edu.ua/

