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Mporpama HaB4YabHOI AUCLUNAIHM

1. Onwuc HaBYaNbHOI AUCUMUNAIHK, T MeTa, NpeaMeT BUBYAHHA Ta pe3y/1bTaTu HaBUYaHHA

30epekeHHsl eNEeKTPUYHOT €Heprii € BaKJIMBOI YACTHHOIO 3arajibHOl TEHCHINI MO 3aXHUCTY

HaBKOJIMIIHBOTO cepefoBuiia. Cepel CIOKMBAYiB €JIEKTPUYHOI €HEeprii 3HayHy YacTKy CKJIaJaloTh
€JIEKTPOABUTYHH PI3HOTO MPU3HAYEHHS, 110 CIIOKUBAIOThH OLIbIIE MOJOBUHU BUpoOseHoi eHeprii. Came
TYT 3aKJiaJieHI HaiOuibli pesepBH eHepro3OepexxeHHs. Ha manoMmy erari po3BUTKY NMPOMHUCIOBOCTI B
VYkpaini 0co0IMBOTO 3HA4YEeHHS! HAOYyBAlOTh MHUTAHHS PO3POOKM Ta MIMPOKOTO BIIPOBAKEHHS METOJIB i
CHOCO0iB  KepyBaHHA  €HEProeeKTHBHICTIO  (€Hepro30epekeHHsM)  3aco0aMH  TPOMHCIOBOTO
€JIEKTPOIPUBO/IA, OCKUIBKU 3 OAHIET CTOPOHM TOCTPO TOCTala MpodieMa eKOHOMII eIeKTpPOeHeprii, a 3
1HIIOT0 OOKY, — 3’SBHJIACS pealbHa MOMJIHUBICTD 11 €()eKTHBHOTO BUKOPHUCTAHHS CTOCOBHO TOJIOBHOTO i

CIIOKMBa4a — CJICKTPOIIPUBOAY.

! Enextponna nomra Buk/aada ado iHIli KOHTAKTH JJI 3B0POTHOTO 3B SI3KY, MOKIIMBO 3a3HAYUTH TPUHOMHI TOMHU 260
TOJIVHH JIJTSl KOMYHIKAIIii y pa3i 3a3Ha4ueHHs KOHTaKTHUX TenedoHiB. s cuadycy MUCHHUILTIHY, SKY BUKIaae Oarato
BUKJIaJIa4iB (HAPHUKIIA, icTOPis, (hitocodis TOMIO) MOKHA 3a3HAYUTH CTOPIHKY CalTy 1€ MPEICTaBICHO KOHTAKTHY
iH(pOpMAaIIifO BUKIIAIAaviB IS BiIOBITHUX TPy, (haKyIbTETiB, IHCTHTYTIB.



Meta BUBYEHHS JUCLUUIUIIHUA — (DOPMYBaHHS y CTyJEHTa TEOPETHUYHHX 1 MPAKTUYHUX 3HAHB, IO
OB’ s13aHi 3 BUKOPUCTAHHSAM €HEPro30epiratounx TEXHOJIOT1H B €JIEKTPOMEXaHIYHUX CUCTEMAaX.

[IpeameTom HaBYAIBHOI TUCITUTIIIIHU € €HEPro30epekeHHS 3aC00aMu EIEKTPOIIPUBO/LY.

[TporpamHi pe3yibTaT HABYAHHS:

Komnerentiii: 31aTHICTh BUPILIYBAaTH KOMIUIEKCHI CIIELiaNi30BaHi 3a/1a4i 1 MpaKkTHYHI MpodiiemMu,
NoB’si3aHi 3 pOOOTOI0 ENEKTPUYHMX MAIUH, anapariB Ta aBTOMATH30BAaHOTO EJIEKTPONPHUBOIY.
VYcBigomiieHHsT HEOOX1AHOCTI MiIBUIIEHHS €()EKTUBHOCTI €IEKTPOCHEPTETUIHOTO, EJICKTPOTEXHIYHOTO Ta
€JICKTPOMEXaHIYHOTO YCTAaTKyBaHHsI. Y CBIIOMJICHHsI HEOOX1THOCT1 OCTIMHO pO3IIMPIOBATH BIACHI 3HAHHS
IIPO HOBI TEXHOJIOT] B €JIEKTPOEHEPIeTHUL, EICKTPOTEXHILll Ta EJIEKTPOMEXaHilli.

YMiHHA: 3HaTH NOPUHOUOM POOOTH ENEKTPUYHHMX MalllMH, anapaTiB Ta aBTOMAaTHU30BaHUX
€JIEKTPOIPUBO/IIB Ta YMITH BUKOPUCTOBYBATH X Ui BUPIIIEHHS MPAKTUYHUX MpodsieM y mpodeciiiHiii
JISUTbHOCTI.  3/A1MCHIOBATH aHali3 TMPOLECIB B  EIEKTPOCHEPreTUYHOMY, €JIEKTPOTEXHIYHOMY Ta
€JIGKTPOMEXaHIYHOMY OOJIaJiHAaHHI, BIAMOBIIHUX KOMIUIeKcax 1 cucrtemax. OOupaTH 1 3aCTOCOBYBATH
MpHUJaTHI METOAM JJIsl aHaji3y 1 CHHTE3Y EJEKTPOMEXaHIYHHUX Ta €JIEKTPOEHEPreTUUHUX CHUCTEM 13
3aJaHUMU  TIOKa3HMKaMHU. YMITH  OLIHIOBaTH €HEpProe(eKTWBHICTH Ta  HAAIWHICTH  poOOTH
€JIEKTPOCHEPTeTUIHUX, SIIEKTPOTEXHIYHUX Ta eJIEKTPOMEXAHIIHUX CUCTEM.

2. MpepekBi3nTn Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLe B CTPYKTYPHO-NIOriYHiA cXxemi HaBYaQHHA
3a Bi4NOBiAHOIO OCBITHLOIO NPOrpamoto)

Haguanpna nucriurutina « EHepro3oepeskeHHs B eekTponpuBoi 2. — EHepro3oepekeHHs 3acobamu
€JIEKTPONPUBOAY» BUKJIAIA€THCSI HA OCHOBI 3HAHb Ta YMIiHb, OJIEpP’KaHUX CTYJEHTaMU IiJ Yac BUBUEHHS
KPEIUTHUX MOAYNIB TakuX AUCHUILIIH sk: «EnexrponpuBony», «Enekrpuuni mammuHmn», «Enepro- Tta
pecypcooIIaiHi yCTaHOBKI TOIIIO.

3HaHHS Ta yMiHHS, OZIep>KaHl B MpOIeci BUBYEHHS KpeAuTHOro moayns «Enepro30OepexeHHs B
enexTponpuBol 2. — EHeproz0epeskeHHs: 3aco0aMu €IEKTPONPUBOAY», € HEOOXITHUMHU IJisi KOKHOTO
¢axiBusg JaHOI CHEIiaJbHOCTI, SIKI BUPILIYIOTH IHXKEHEpHI 3aBJaHHSA y cdepl eNeKTPOTeXHIKH Ta MpHU
BUBYCHHI TaKUX JUCHUIUIIH: «MOJETIOBAaHHS EJIEKTPOTEXHIYHMX Ta MEXaTPOHHUX CHCTEMY,
«EnexrpoobnanHaHHs Ta eEKTPONOCTauaHHs MAIINH 1 YCTAHOBOK €JIEKTPOTEXHIYHUX KOMILIEKCIBY» TOLIO.

3. 3micT HaBYaNbHOI AUCUUNAIHN

- Po3mia 1. TengeHuii po3BUTKY i MiAX0AU 10 eHepPro3depesKeHHs B eJIeKTPONPUBO/II.
Tewma 1.1. OcHOBHI TOHATTS 1 TEHACHIIIT PO3BUTKY €HEPTro30epeKEHHS.
Tewma 1.2. baraTopiBHEBa CTPYKTypa Cy4acHOTO €JIEKTPOTIPUBOTY.
Tema 1.3. Cran i nepcreKTUBU PO3BUTKY CHJIOBUX HAIiBIIPOBITHUKOBHUX €JIEMEHTIB PETyJIbOBAHOTO
€JIEKTPOIPUBOLY
Tema 1.4. Hlnsixu peamnizaiii eHepro3oepexeHHs 3ac00aMi IMPOMUCIOBOTO €JICKTPOIIPHBO/IA.
- Po3nin 2. EHepreTu4Hi BJACTUBOCTI €JIeKTPONPUBO/IB.
Tema 2.1. CTpykTypa eHEpreTHYHOIO KaHally €JIeKTPOIPUBOJA.
Tewma 2.2. banaHc OTY»XHOCTEH MOTOKIB €HEPTii CUIIOBOTO KaHaTYy.
Tewma 2.3. KoedimieHT KOpUCHOT Aii.
Tewma 2.4. Y3aranpbHeHUN KPpUTEPii eHEPreTHYHOI €PEKTUBHOCTI CHIIOBOTO KaHAITY.
Tema 2.5. EHepreTnyHi 0coOIMBOCTI 1 XapaKTEPUCTUKN €HEPreTUYHOT e(heKTUBHOCTI CTATUYHUX
NIEPETBOPIOBAYIB €JIEKTPOCHEPTii.
Tema 2.6. TUIOBi CTPYKTYpH IEPETBOPIOBAUIB EIIEKTPOSHEPTi.
Tema 2.7. EHepreTiuHi XapaKTepUCTUKH EIEKTPOMEXaHIYHUX MTEPETBOPIOBAYIB (HEPETYIHOBAHOTO
€JICKTPOINPUBO/IA) Y CTATUYHOMY PEXKHUMI.
Tema 2.9. EHepreTHuHi XapaKTEepUCTUKHU PETYIHLOBAHUX €JICKTPONPUBOIIB Y CTATHYHOMY PEXKHMI,
EHEepreTHYHI XapaKTePUCTUKN MEXaHIYHUX MePETBOPIOBAYIB Y CTATUYHUX PEKUMAX.
Tema 2.10. Btpatu enekTpoeHeprii B mepexigHUX MpoIlecax eIeKTPONpHBOJAA 1 crocodu ix
3HMKEHHS.
- Po3nin 3. Po3paxyHOK MOTY:KHOCTI i TeIJIOBI peskMMH po0OTH eJ1eKTPONPHBOAA.



Tema 3.1. Po3paxyHOK MOTY>KHOCTI 1 BUOIp €IEKTPOIBUTYHIB.

Tema 3.2. IlepeBipka JBUTYHIB [10 HATPIBAaHHIO IPSIMUM 1 HEIPSIMUMH METO/IaMHU.

Tema 3.3. Oco0GnMBOCTI MEPEBIPKM IBUTYHIB MO HArpiBaHHIO MPH PI3HUX TEIUIOBUX pPEXUMAax
poboTH.

- Po3nia 4. Bu0ip paunioHaJabHOro THILY eJIEKTPONPUBOAA.

Tema 4.1. Anainiz yMOB eKcIUTyaranii, BUOIp CUCTEMH eJeKTPOIPUBOJIA.

Tema 4.2. Enepro36epiraroui acrekTd 3aCTOCYBaHHs YaCTOTHO-PETyJIbOBAHOT'O €JIETPOIIPUBO/LY.

Tema 4.3. KepyBaHHS NMOTOKOM piIMHHU 1 Tra3y, NMEpeMillleHHS MaTepialiB, KepyBaHHS YacoM
3aTPUMKH B XIMIYHHX Tpolecax, MOJEpHi3allis BepcTaTHoi 00poOKu.

Tema 4.4. KepyBaHHs yacoM HarpiBaHHs JJIsl €KCTPY3ii 1 MOJIIIHTY, PETyIIOBaHHS IIBUIKOCTI JIS
MIJBUIIEHHS SIKOCT1 1 TOYHOCTI MpU MeXaHiuH1d oOpoO1i MaTepialiB, KEpyBaHHS PIBHAMHU MOTOKIB Mac,
KepyBaHHs pIBHSIMH BUPOOHUIITBA, KEPYBaHHS ONEpaliiMi HAMOTYBaHHS.

Tewma 4.5. TenaeHii po3BUTKY Cy4aCHOTO €JIEKTPOINPUBOTY.

4. HaByanbHi maTtepianu Ta pecypcum

ba3oBa aiteparypa:

1. 3aknagamii O.M., I[IpaxoBuuk A.B., Conogeit O.1. EneprozoepexeHHs 3aco6amMmu mpoMHUCIOBOTO
esiekTponpuBoa : Hapuansnuit nocionuk. — K: Konnop, 2005. — 408 c.

2. Kpacusaepkuit M.1O. Eneprozoepesxenns : Hauansanii mocionuk. — K: Konnop, 2021. — 134 c.

3. Kymuxk M.M., Manapenko O.€., Maiictpenko H.}O., Cramumina B.B., Ky TI'.0.
EneproedexTHBHICTh Ta MPOTHO3YBAaHHs €HEPrOCHOXKHUBAHHS HA PI3HUX 1€PAPXIYHHUX PIBHAX €KOHOMIKH:
METOJI0JIOT1sI, MPOTHO3HI omiHKK 10 2040 poky : MmoHorpadis. — Kuis: HaykoBa qymka, 2021. — 233 c.

4. Mapano C.O. Enepro30epexeHHS B KOMIIPECOPHHX CHUCTEMax : HAaBYAJbHHHA MOCIOHHK ;
MinicTepcTBO OCBITH 1 Hayku Ykpainu. — Cymu : CyMchKUi nepkaBHUH yHiBepcuTeT, 2020. — 146 c.

5. Daniel M. Martinez, Ben W. Ebenhack, Travis P. Wagner "Energy Efficiency: Concepts and
Calculations™ Elsevier, 2019.

JlonmomixkHa JriTeparypa:

1. Cemenxko, JI. M. Enepro30epexenHs 3acod0aMu aBTOMaTH30BaHUX BEHTWIAMIMHUX cucteM / [l
M. Cemenko, O. B. Cranenko // XIII HaykoBo-mpakTnuHa KOH(EpEHIliss CTYACHTIB, acIlipaHTIB Ta
Moustoaux BueHux «llormsan y maitOyTtHe npunanodyaysanus», 13-14 tpaBusa 2020 p., m. KuiB, Ykpaina :
30ipHuK npanb koHpepenIii. — Kuis : KIII im. Irops Cikopcrkoro, 2020. — C. 389-392.

2. Jakub Bernatt, Stanistaw Gawron, Tadeusz Glinka "Energy-Saving Electric Drives", 2018
International Symposium on Electrical Machines (SME), DOI: 10.1109/ISEM.2018.8442715

3. Ravindranath Tagore Yadlapalli, Anuradha Kotapati, Rajani Kandipati, Chandra Sekhar
Koritalaa "A review on energy efficient technologies for electric vehicle applications”, Journal of Energy
Storage, Volume 50, June 2022, 104212

4. YrpaBiiHHA peKMMaMU CIOKUBAaHHA Ta €(EKTUBHICTIO BUKOPUCTAHHS €JIEKTPUYHOI eHeprii B
SHEPreTHYHUX CHCTEMax : aBTopedepar JUcepTarlii ... JoKTopa TexHIYHnX Hayk : 05.14.01 — enepreTuyHi
cucteMu Ta komriekcn / Haxonos Bonogumup denoposuu. - Kuis, 2018. - 52 c.

Jlimepamypy, 6ibniozpagia AKoi NoOaHa i3 NOCUAAHHAM, MOXCHA 3Halimu 8 iHmepHemi. Jlimepamypy,
bibniozpagis AKoi He micmumb MocuAaHHA, MoXcHa 3Hatimu 8 6ibaiomeui Kl im. lzops CikopcbKoezo.
0b608’a3Kk08UM 0718 MPOYUMAHHA € OKpemi po3dinu 6a3zoeoi animepamypu [1]-[5]. Po3dinu 6a3osoi
nimepamypu, wo € 0608°’43K08UMU 0718 MPOYUMAHHSA, O MAKOXC 38’A30K UUX pPecypcie 3 KOHKpemHumu
memamu GucyunaiHu HagooUMbCA HUXYE, 8 MEMOOUYi ONAHYBAHHA HABYAbHOI OuCyunAiHuU. Yci iHWi
aimepamypHi Oxcepesna € haxkysnbmMamusHUMU, 3 HUMU peKoMeHOYEMbCA 03HAUOMUMUCH



HaBYyanbHUA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/bHOI AUCLUNANIHKU (OCBITHBOrO KOMMOHEHTA)

NeKuinHi 3aHATTA

Ne 3/

HazBa Temu Jiek1lii Ta nepeik OCHOBHUX MUTAHb

Jlexuisi 1. Tema 1.1. OcHOBHI MOHATTS 1 TEHJCHIIIT PO3BUTKY €Hepro3oepexeHHs. Tema
1.2. bararopiBHEBa CTPYKTypa Cy4acHOTO €JICKTPOIIPUBO/LY.
Jlireparypa: [1 ¢.11-32].

Jlekuis 2. Tema 1.3. CtaH i nepcrneKTUBU PO3BUTKY CHIIOBUX HAMiBIPOBITHUKOBUX
€JIEMEHTIB PETyJILOBAHOTO E€JICKTPOIPHUBOTY
Jliteparypa: [1 ¢.32-42].

Jlekuis 3. Tema 1.4. [llnsaxu peanizariii eneprozoepexeHHs 3aco0aMu MPOMHCIOBOTO
€JIEKTPOIIPHUBO/IA.
Jlireparypa: [1 ¢.43-67].

Jlekuis 4. Tema 2.1. CTpyKkTypa €HEpreTUYHOro KaHally ejleKkTponpusoja. Tema 2.2.
Bananc notykHOCTE# MOTOKIB €HEPrii CHIOBOTO KaHAIy.
Jlireparypa: [1 ¢.67-75].

Jlekuis 5. Tema 2.3. Koediuient kopuchoi aii. Tema 2.4. Y3aranbHeHU KpuTepiit
€HEePreTUYHO1 €PEKTUBHOCTI CUIIOBOTO KaHaYy.
Jlireparypa: [1 ¢.75-81].

Jleknis 6. Tema 2.5. EnepreTndni 0cOOIUBOCTI 1 XapaKTEPUCTUKU €HEPreTHYHOT
€(eKTUBHOCTI CTATUYHUX IIEPETBOPIOBAYIB €IEKTPOEHEPTii.
Jlirepartypa: [1 ¢.81-92].

Jlekuis 7. Tema 2.6. TUNOBi CTPYKTYpH MEPETBOPIOBAYIB €IEKTPOCHEPTI].
Jlireparypa: [1 ¢.92-102].

Jlexuist 8. Tema 2.7. EHepreTnuHi XapakTEPUCTHKU €JIEKTPOMEXaHIYHUX TIEPETBOPIOBAYIB
(HeperyIbOBaHOTO €NIEKTPONPUBO/IA) Y CTATHUHOMY PEKUMI.
Jlireparypa: [1 ¢.108-117].

Jleknis 9. Tema 2.9. EnepreTndHi XapakTepUCTHKH PETYILOBAHUX €JIEKTPOIIPUBOIIB Y
CTaTUYHOMY PEXHMi, EHEPreTUYHI XapaKTePUCTUKH MEXaHIYHUX MTEPETBOPIOBAYIB Y
CTaTUYHUX PEKUMAX.

Jlireparypa: [1 ¢.117-122].

10

Jlexmisi 10. Tema 2.10. Brpatu enexrpoeHeprii B mepexiHUX Mmporiecax eIeKTpOnpHBoa i
crocoOu X 3HUKEHHS.
Jlireparypa: [1 ¢.122-131].

11

Jlekuis 11. Tema 3.1. Po3paxyHOK MOTY>KHOCTI 1 BUOIp €JIEKTPOJIBUTYHIB.
Jlireparypa: [1 ¢.131-141].

12

Jlekuis 12. Tema 3.2. IlepeBipka JBUTYHIB [0 HarpiBaHHIO NPSIMUM 1 HEIPSIMUMHU
METOJIaMHU.
Jlireparypa: [1 ¢.141-147].

13

Jleknis 13. Tema 3.3. Oco6nuBOCTI IEpEBIPKH IBUTYHIB 110 HArPiBaHHIO MPHU PI3HUX
TEIUIOBUX PEXHMax poOOTH.

Jlireparypa: [1 ¢.149-156].

14

Jlexuis 14. Tema 4.1. Anaiiz yMOB eKCIUTyaTarlii, BHOIp CHCTEMH eJIEKTPOTPUBO/IA.
Jlireparypa: [1 ¢.214-228].

15

Jlekuis 15. Tema 4.2. Enepro3oepiratodi acrekTy 3aCTOCYBaHHS YaCTOTHO-PETyIbOBAHOTO
CNETPOTIPHBOTY.
Jlireparypa: [1 ¢.228-232].




16

Jlekuis 16. Tema 4.3. KepyBaHHsI TOTOKOM PiIMHM 1 Ta3y, MepeMillleHHS MaTepiaiB,
KepyBaHHS 4aCOM 3aTPUMKH B XIMIYHHX MPOIECAaX, MOJICPHI3allisi BEPCTaTHOI 0OPOOKH.
Jliteparypa: [1 ¢.232-240].

17

Jlekuisi 17. Tema 4.4. KepyBaHHs1 YacOM HarpiBaHHS ISl €KCTPY3ii 1 MOJIIIHTY,
pEryIIOBaHHS MBUIKOCTI AJIS MABUILEHHS SKOCTI 1 TOYHOCTI MpU MEXaHiuHi# 00poOIIi
MaTtepialiiB, KepyBaHHs PiIBHAMHM [TOTOKIB Mac, KEpyBaHHs piBHAMHU BUPOOHHIITBA,
KepyBaHHS OnepaisiMi HAMOTYBaHHS.

Jlireparypa: [1 c.240-248].

18

Jlekuis 18. Tema 4.5. TenneHiii po3BUTKY Cy4aCHOTO €JIEKTPOTPUBOTY.
Jliteparypa: [1 ¢.248-256].

IIpakTn4Hi 3aHATTA

Ne 3/

3aBaaHHs, K1 BUHOCSITBCS HA TPAKTUYHI 3aHATTS

IIpakTnune | EnekrpoMexaHiyHi  BJIaCTUBOCTI JBUTYHIB IOCTIHHOTO CTpyMy HE3aJ€KHOTO
3aHaATTSA 1 | 30y/5KeHHS.

IpakTnyne | EnekrpoMexaHiydi  BIACTUBOCTI JABUTYHIB IOCTIHHOTO CTPyMy IOCIHiJOBHOTO
3aHATTHA 2 | 30y/DKCHHS.

IIpakTH4He
3aHATTHA 3

EnexTpomexaHiyHi BIaCTUBOCTI JBUTYHIB 3MIHHOTO CTPyMY.

IIpakTU4He
3aHATTA 4

Btpatu noTy>HOCTI B €J€KTPONPUBOJIAX Y CTAJIIOMY PEKUMI.

IIpakTH4He
3aHATTH S

Brpatu noTy>KHOCTI B €IEKTPONPUBOIAX B IEPEXITHUX PEKUMAX.

I[IpakTnune | Po3paxyHOK TMOTYXHOCTI 1 mepeBipka oOOpaHOro JBHUIYHAa 3a HarpiBoM
3aHATTH 6 | IepeBaHTAKEHHSIM.

Ta

IIpakTU4He
3aHATTA 7

BusnaueHHs npUITycTUMOT YaCTOTH BMUKAHHS JIBUTYHIB.

JlabGopaTopHi podoTun

Ne 3/ 3aBaHHs, SIKI BHHOCSATHCS HA IPAKTUYHI 3aHITTS

JlaGopaTopHa
pobora 1

MeTtoauka nepeBipky CIpaBHOCTI €JIEMEHTIB IEpPETBOPIOBaYa YaCTOTH.

JlaGopaTopHa
poborta 2

YrpaBitiHHS €JIEKTPOABUTYHOM BiJl IEPETBOPIOBAYA YaCTOTH.

JlaGopaTopHna
pobora 3 JIBUTYHOM.

I[OCJ'IiI[)KCHHfI CHCPIrCTUYHUX pe)KI/IMiB BCHTI/IHHTOpHOI YCTAaHOBKH 3 BCHTUJIbHHUM

JlaGopatopHna

JIoCHiKeHHSI CHEPreTUYHUX PEKUMIB HACOCHOT YCTAHOBKH 3 BHUKOPHUCTaHHSIM
pobora 4 MePETBOPIOBaYa YaCTOTH.

JlaGopatopHna
poborta 5

Hocnimxenns Tpuda3zHOro BYXITIBIEPIOHOTO KEPOBAHOTO BUIPAMIISYA.

JlaGopaTopna
podota 6 JIBUTYHOM.

I[OCJ'IiI[)KeHHSI CHCPICTUIHHUX pC)KI/IMiB BCHTI/IHSITOpHO.l' YCTAaHOBKHU 3 BCHTUJIbBHUM

6. CamocrTiitHa poboTa cTyaeHTa

CamocmiliHa poboma cmydeHma nepedbayae:

lideomoska 00 nekyiliHux 3aHamMs — 18 200;

Mideomoska 0o npakmuy4Hux 3aHAMb — 10 200;

lidezomosKka 00 MOOYs1bHUX KOHMPObHUX pobim — 8 200;

lideomoska 0o nabopamopHux pobim — 21 200;




lideomoeska 0o 3aniKy — 6 200.

MoniTnmka Ta KOHTPONb
7. MNoniTMKa HaBYaNbHOI AUCLMUNNIHK (OCBITHBOro KOMMNOHEHTA)

Ha MOMEHT mpoBefeHHSI KOXHOTO 3aHATTS, SK JISKIIHHOTO, TaK 1 MPaKTUYHOTO, y CTy/ACHTa Ha
IPUCTPOI, 3 SIKOTO BiH Ipalloe, Ma€ OyTH BCTAHOBJIEHO NOJATOK Zoom (y BHUMAAKY IMCTAHIIMHOTO
HaBYaHHs), a TaKOX BIOKPUTO Kypc «EHeprozdepexenHs B enekTponpuBoil 2. — Exepro3depexeHHs
3aco0aMu enekTponpuBoay» Ha riatdopmi «Google Classroomy» (kox mocTymy A0 Kypcy HalaeThCsl Ha
MepIIOMY 3aHATTI 3riAHO 3 poskiagom). Cunalyc; nekuiiHUNA MaTepiaji; 3aBIaHHS JIO0 KOXKHOTO
IPAKTUYHOTO 3aHATTS; BapiaHTH MOAYJIBHOI KOHTPOJBHOI pOOOTH; METOJIUYHI peKOMEHJalii a0
BUKOHAHHS IPAKTHUYHUX Ta J1a00paTOpHUX POOIT; BapiaHTH 3aJ11IKOBOT KOHTPOJIBbHOI pOOOTH PO3MIIIEHO Ha
iatdopmi «Google Classroomy.

[Tixg gac mpoxomxenHs Kypcy «EHeprozbepeskenHsi B enekrporpuBofi 2. — EHepro3zoepexeHHs
3ac00aMu €JIEKTPONPUBOLY» CTYIEHTH 3000B’s13aH1 TOTPUMYBATHCh 3arajlbHUX MOPaJbHUX IPUHIIMIIIB Ta
MpaBUJl €TUYHOI MOBEIHKH, 3a3HaueHuX y Kogekci ywecti HarioHanbHOTO TEXHIYHOTO YHIBEPCUTETY
Vkpaian « KuiBcbkuit mosmitexHidHu# iHCTUTYT iMeHi Iropst CikopcbKOToY.

JlemmailHl  BUKOHAHHSA KOXKHOTO 3aBJaHHS 3a3HaueHO y Kypci «Enepro30epexeHHs B
enektponpuBoai 2. — EHepro3oepexxeHHs 3acobamu  enekTpornpuBoay» Ha miaardopmi «Google
Classroomy.

VYci 0e3 BUKIIIOYEHHS CTYJEHTU 3000B’s3aHi JOTpUMYyBaTHCh BUMOT IlojoxkeHHsS mpo cuctemy
3ano0iraHHs akajaeMiuHoMy Iuiariaty B HamionansHOMyY TexHiuHOMY yHiBepcuTeTi YKpainn «KuiBchkuit
MOITEXHIYHUM IHCTUTYT iMeHi [ropst CiKopchbKOTO».

3a yuacts y BeeykpaiHebkiil onimmiani (KOHKypei HAyKOBHX po0iT) CTyAeHTy HapaxoByeTbes S5 (|
typ) abo 10 (Il Typ) GaniB. 3a HanucaHHs cTATTi Ta ii MyOJiKaIilo CTyJIeHTy HapaxoByeThcs 10 OGamiB
(BumaHHs, 110 BXOIUTH J0 Scopus abo Web of Science) abo 6 GaniB (paxoBe BumanHs Ykpainu). 3a
My OJTIKaIliio0 Te3 JOTOBI/II HAa HAYKOBii KOoH(pepeHIii — 3 Oanu. 3aranpbHa cyMa 3a0X04yBaJIbHUX OalliB HE
Moyke mepeBuiryBatu 10 Gais.

8. Buau KOHTPO/110 Ta PeMTUHIroBa CMCTEMA OLIHIOBaHHA pe3yabTaTtiB HaByaHHA (PCO)

IToTouHMii KOHTPOJIb: 3aBJIaHHS B paMKaxX MPAKTHYHOTO 3aHATTA (/ MPaKTHUYHHUX 3aHAThH 1O 5
6anie = 35 OGaniB), MKP (mpoBomuThcst Oe3mocepeHbO Ha MPAKTUYHOMY 3aHSTTi, Y TNPHCYTHOCTI
Bukiagaua, MKP1 — 8 6anis, MKP2 — 9 6ainiB), mabopatopsi po6otu (6 1abopaTopHux pooir mo 5 6aiiB =
30 OaniB). MKP BuUKOHY€ThCS y BHIISAAI MUCBMOBOTO BupimieHHS 3amad. MKP cTyJZeHT BHKOHYe
0e3rocepeTHhO Ha MPAKTUYHOMY 3aHSATTI, 3a 45 XBUiMH A0 oro 3akiHueHHs. MKP mictuth 1Bi 3a1a4i, B
nepuriit MKP koxxHa onintoetses B 4 6anu, B npyrid MKP oxna i3 3a1a4 omiHIOEThCS B 5 OaliB.

3aB/iaHHS B paMKaxX MPaKTUYHOTO 3aHATTS OLIHIOIOTHCS B 5 0alliB 3a TAKUMH KPUTEPISIMHU:

—  «BIIMIHHO» — TTOBHA BianoBiab (He MeHme 90 % moTpiOHOI iHdOopMartii), HaxaHl BiATOBIAHI
oOTpyHTYBaHHS Ta OCOOMCTHH Mo — S5 Oaris;

—  «a00pe» — A0CTaTHBO MOBHA BiAMOBIIb (He MeHIe 75 % moTpioHoi iHdopmartii), o BUKOHaAHA
3TiIHO 3 BUMOT'aMHU JI0 PiBHS «yMiHb» a00 MICTUTh HE3HaUH1 HETOUHOCTI — 4 Oanuy;,

—  «3aJI0BUJIBHO» — HETIOBHA BIANOBAb (He MeHIIe 60 % noTpi6HO1 iH(opMartii), BAKOHAHA 3T1IHO
3 BUMOTaMH JI0 «CTE€PEOTHUITHOTO» PiBHS Ta MICTHTH JICSKI TOMHIIKA — 3 OaJy;

—  «HE3aI0BLILHOY» — HE3aA0BLJIbLHA BIAIOBIAEL — 0 Oais.

- y pa3i 37a4i MpakTUYHOI pOOOTH MICIIS ABOX THXKHIB 3 MOMEHTY BiIPAIIOBAHHS 31 CTY/I€HTa

cTaryeTbes 1 6an.

[lepma MoxyiapbHa KOHTPOJIbHA po0OTa OLiHIOEThCA B 8 OamiB (mo 4 Oanm 3a 3amavy). 3amadi
OIIIHIOIOTHCS 32 TAKUMHU KPUTEPISIMHU:

—  «BIAMIHHO» — TMOBHA BiAnoBiAb (He MeHie 90 % moTpiOHOI iH(oOpMaIlii), HagaHi BIAMOBIIHI
OoOTpyHTYBaHHS Ta 0COOUCTHH Torysig — 4 6anu;

—  «z1obpe» — IOCTaTHBO MOBHA BiAMOBI b (He MeHIle 75 % moTpiOHo1 iH(opmailii), 110 BUKOHAHA
3T1JIHO 3 BUMOTaMH JI0 PIBHSI «yMiHb» 200 MICTUTh HE3HAYHI HETOUYHOCTI — 3 OaJH;




—  «3aJ0BUILHO» — HETOBHA BiANOBIAb (He MeHIe 60 % noTpiOHoi iHpopmalii), BUKOHAHA 3T1THO
3 BUMOTaMH JI0 «CTEPEOTHITHOTO)» PiBHS Ta MICTHTh JICAKI TOMHUJIKK — 2 OaJIu;

—  «HE3aJO0BLILHO» — HE3a0BlIbHA BiANOBiAL — 0 OaiB.

Jpyra MoysibHa KOHTPOJIbHA poOOTa OLIHIOETHCS B 9 OamiB (3a mepiry 3amauy 4 6anu, 3a Ipyry
3agady — 5 6aiiB), mepiia 3ajaya OLIHIOETHCS 32 TAMHM CaMUMH KpHUTepisMH, o 1 B nepmid MKP, npyra
3a/1aya OIIHIOETHCS 32 HACTYITHUMH KPUTEPISIMU:

—  «BIAMIHHO» — TIOBHA BiAnoBiAb (He MeHie 90 % moTpiOHO1 iH(OpMarlii), HagaHi BIAMOBIIHI
OoOTpyHTYBaHHS Ta OCOOMCTHUH TOTJIsi — 5 OaltiB;

—  «7o0pe» — 10cTaTHBO MOBHA BIAMOBIIH (HEe MeHIIe 75 % moTpiOHOI iHdopMmartii), 110 BUKOHaHA
3T1JIHO 3 BUMOTaMHU JI0 PiBHS «yMiHb» 200 MICTUTh He3HAYHI HETOYHOCTI — 4 Oaiu;

—  «3aI0BUTLHOY» — HETIOBHA BiAMOBIIb (He MeHIe 60 % moTpidHoi iHpopmarlii), BAKOHAHA 3T1IHO
3 BUMOT'aMH JI0 «CTEPEOTHUITHOTO» PiBHS Ta MICTUTH AEsIKI MOMUIKU — 2-3 Oaiu;

—  «HE33JI0OBITLHO» — HE3aJ0BLIbHA BiMOBi A — 0 OaiB.

JlaGopaTopHi poOOTH OIIHIOETHCS B 5 OB KOKHA 32 TAKUMH KPUTEPISIMU:

—  «BIIMIHHO» — O(OpPMJIICHMH NPOTOKON 13 BHKOHAHUMH pPO3paxyHKamH, MOOyJAOBaHUMHU
rpadiyHUMU MaTepiagamMu, OCOOMCTO HATMCAHUMH BUCHOBKAMH 1 BiJIOBIISIMA Ha KOHTPOJIbHI 3aITUTAHHS
— 5 GauiB.

—  «aobpe» — odopmieHUl NPOTOKON 13 BHUKOHAHUMHU pO3paxyHKaMu, M0OYyI0OBaHUMHU
rpadgiYHUMU MaTepiaamMu, 0COOMCTO HAITMCAHUMH BUCHOBKaMH — 4 Oanu,

—  «3aJIOBUIBHO» — O(MOPMIICHUH IPOTOKOJI 13 BUKOHAHHUMH PO3PaxyHKaMH, MOOYIOBAaHUMHU
rpadiyHUMU MaTepiagamu — 3 Gainu,

—  «HE3aJ0BLILHO» — HE3a0BlIbHA BiANOBiAL — 0 OaiB.

— y pa3i 3aa4i 1a00opaTOpHOT poOOTH Micisl JBOX THXKHIB 3 MOMEHTY BIANPALIOBaHHS 31 CTy/I€HTa
cTaryeThes 1 6ai.

3a NpUCYTHICTh Ha JIEKLIIHHUX 3aHATTIAX CTYACHTY HapaxoByeTbes 1 6an 3a 1 mapy (18 GaniB).

3a BICYTHICTh Ha JICKIIHHUX 3aHATTAX 0€3 MOBAXKHUX MPUYHH 31 CTyAeHTa cTATYeThCs 0.5 Oamy 3a
MIPOIMYIIIEHY Mapy, 3a BIACYTHICTh 0€3 MOBKHUX MPUYMH HA MPAKTUYHUX YU JTAOOPATOPHHUX 3aHATTAX 31
CTYZICHTA CTATYEThCS | Galt 3a mporyIeHy napy.

KanennapHuii KOHTPOJIb: TIPOBOIUTHCS JIBiUi Ha CEMECTP SIK MOHITOPHHT MOTOYHOTO CTaHy
BUKOHAHHS BUMOI' CHJIa0yCy. YMOBOIO MO3UTHUBHOIO MEPIIOrO Ta JAPYroro KajleHJapHOTO KOHTPOJIB €
oTpuManHs He MeHIe 50 % MaKCHMaTbHO MOMJIMBOTO HA MOMEHT B1JITMIOBITHOTO KaJE€HAAPHOTO KOHTPOJIIO
PEUTHUHTY.

CemecTpoBHMii KOHTPOJIb: 3aJiK. YMOBU JOMYCKYy JO CEMECTPOBOIO KOHTPOJIIO: BHMKOHAHI 1
3apaxoBaHi npaktuyti, MKP i1 maboparopHi po6otu.

CryneHTH, sIKl BUKOHAJIHM BC1 YMOBH JIOMYCKY JI0 3aJIIKy Ta MalOTh PEHTHHIOBY OLIIHKY 60 1 OibIIe
0aiiB, OTPUMYIOTh BIJNOBIJHY A0 HaOpPaHOTO PEUTHHTY OIIHKY 0€3 J0AaTKOBUX BUIpoOyBaHb. Cyma
PEUTHHrOBUX 0aJiB, OTPUMAHUX CTYJIEHTOM IPOTATOM CEMECTpPY, MEPEBOIUTHCS /10 MiJCYMKOBOI OLIHKH
3TiHO 3 TaOJIUIICIO BiJIMOBIAHOCTI PEUTHHTOBUX OaliB OILlIHKaM 3a YHIBEPCUTETCHKOIO IIKAJIOH0.

Sxmo cyma 6ainiB MeHIna 3a 60, ane BUKOHaH1 1 3apaxoBaHi npaktudHi, MKP 1 tabopatopsi poboty,
CTYACHT BUKOHYE 3aIKOBY poOoTy. Y 11bOMy pa3i cyma GaiiB 3a npaktuuni, MKP 1 naGopaTtopni po6otu
Ta 3a 3QJIIKOBY pOOOTY MEPEeBOIUTHCS MO MIiJACYMKOBOi OINIHKH 3TiAHO 3 TaOJUICI0 BiAMOBIIHOCTI
pPEUTHHTOBUX OaJIiB OLlIHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOKO.

CryneHT, akuil y cemecTpi oTpumaB Ouibine 60 6aiiB, asie 0a)kae MiABUIIUTHU CB1H pe3ysbTaT, MOXKe
B3SITH Y4acTh y 3aJIIKOBii poOOTi. Y 1IbOMY pa3i OCTaTOUHUH pe3ysIbTaT CKIaJaeThes 13 O0atiB, 10 OTpUMaHi
Ha 3aJ1KOBii po0OoTi, Ta 6aniB 3a npaktuyHi, MKP Ta naboparopsi podoru.

3amikoBa pobota omiHtoeTbest y 40 6aniB. KoHTposbHe 3aBiaHHs 1i€l poOOTH CKIIAAA€THCS 3 JBOX
TEOPETHYHHUX 3alUTAHb 3 TIEPEITIKY, 1110 HaJlaHUH y TOJaTKy J0 cuiaadycy, Ta 3aaadi.

Koxwne 3anuranns o1miH00ThECsA B 10 6altiB 3a TAKUME KPUTEPISIMU:

—  «BIIMIHHO» — TMOBHA BiANOBiAb (He MeHmie 90 % nmoTpiGHOI iHdopmarii), HaxaHi BiAMOBIIHI
oOrpyHTYBaHHS Ta ocooucTuit mormsa — 9-10 Ganis;

—  «ao0pe» — 10CTaTHBO MOBHA B1ANOBIAL (He MeHIIe 75 % noTpi6Hoi iHpopMallii), [0 BUKOHAHA
3TiIHO 3 BUMOTaMHU JIO PiBHS «yMiHb» a00 MICTHTh HE3HaYHI HETOUYHOCTI — /-8 OalriB;

—  «3aJI0BUJIbHO» — HETIOBHA BIAMOBiAb (He MeHmIe 60 % moTpiOHO1 iHopMartii), BAKOHAHA 3TiIHO
3 BUMOTaMH JI0 «CTEPEOTHUITHOTO» PiBHA Ta MICTHTb JEsKi MOMUIKH — 5-6 OaiB;




—  «HE3aI0BLIBHO» — HE3aJ0BLIbHA BIAIOBIAL — O Oais.

3anaya ouiHOeThes B 20 OaiB 32 TAKUMU KPUTEPISIMU:

—  «BIIMIHHO» — TMMOBHA BiAMoBiAb (He MeHie 90 % moTpidbHoi iHpopMmarii), HagaH1 BiAMOBITHI
oOrpyHTYBaHHs Ta ocooucTuii morisia — 19-20 Ganis;

—  «z100pe» — A0CTaTHBO MOBHA BIAMOBIIb (He MeHIe 75 % noTpiOHo1 iH(opmallii), 1110 BUKOHAHA
3TiIHO 3 BUMOTaMHU JIO PiBHS «yMiHb» a00 MICTHTh He3HauH1 HeTOUHOCTI — 16-18 GariB;

—  «3aJIOBUTbHO» — HETIOBHA BiIMOB1Ib (He MeHIe 60 % moTpioHoi iH(opmarlii), BUKOHAHA 3T1THO
3 BUMOTaMH JI0 «CTEPEOTHUITHOTO» PiBHS Ta MICTHTH Aeski momuiku — 10-15 Ganis;

—  «HE3aJ0BLIBHO» — He3aIOBUILHA BiAIIOBIAL — () OasiB.

J1ns1 3a09H0i popMH HABYAHHS

IMoTounnii KOHTPOJIL: NpakTHYHi 3aBAaHHs (7 3aBaanb 1o 6 6anis) MKP (2 MKP no 9 GauiB).

[IpakTUyHi 3aBAaHHS OIIHIOIOTHCS B 6 0aJIiB 32 TAKUMH KPUTEPISIMHU:

— «BIJIMIHHO» — ITOBHA BiAMOBIAH (He MeHIne 90 % nmotpiOHOI iHdopMarlii), HagaH1 BiAMOBIIHI
OoOTpyHTYBaHHS Ta 0COOMCTHH ToTsig — 5-6 GaniB;

— «100pe» — JOCTaTHhO MOBHA BiAMOBiNb (He MeHme 75 % morpibHoi indopmarii), mo
BUKOHAHA 3T1IHO 3 BAMOTAaMH JI0 PiBHS «YMiHB» a00 MICTUTh HE3HAYH1 HETOYHOCTI — 4 Oanw;

— «3a/I0BUTLHO» — HEMOBHA BiANoBiAb (He MeHme 60 % moTpiOHOI iH(opMaIllii), BUKOHaHA
3T1JIHO 3 BUMOTAMH JI0 «CTEPEOTUITHOTO» PIBHS Ta MICTUTh JESAKI MOMHIKH — 2-3 Oaiu;

- «HE3a/I0BIJILHO» — HE3aI0B1/IbHA BiAmoBigs — 0 Oaiis.

MonysHi KOHTPOJIbHI POOOTH OIIHIOITHCS B 9 OaniB (3a mepiry 3amaudy 4 6anu, 3a ApyTy 3aaady
— 5 GautiB)

Kpurepii nyst mepioi 3agayi:

— «BIJIMIHHO» — ITOBHA BiAMOBIAH (He MeHIne 90 % nmotpiOHOI iHdopMarlii), HagaH1 BiAMOBITHI
OoOTpyHTYBaHHS Ta 0COOMCTHH Torysig — 4 6anu;

— «100pe» — JOCTaTHBO MOBHA BiAMOBiNb (He MeHme 75 % morpibHoi iHdopmarii), mo
BUKOHAHA 3T1IHO 3 BAMOTAaMH JI0 PiBHS «YMiHB» a00 MICTHTh HE3HAYHI HETOUYHOCTI — 3 Oaiu;

— «3aJIOBUTFHO» — HEMOBHA BiANoBiab (He MeHme 60 % moTpiOHOI iHpOopMaIllii), BUKOHAHA
3T1JIHO 3 BUMOTAMH JI0 «CTEPEOTUITHOTO» PIBHS Ta MICTUTH JESAKI MOMHIKH — 2 0aiu;

- «HE3a/I0BIILHO» — HE3a0B1JIbHA BiAMoBiAs — 0 OaiiB.

Kpurepii qist npyroi 3anayi:

— «BIJIMIHHO» — ITOBHA BiAMOBIIE (He MeHIne 90 % motpiOHOI iHdopMarlii), HagaH1 BiAMOBITHI
OoOTpyHTYBaHHS Ta OCOOMCTHUH TOTJIsi — 5 OaUtiB;

— «100pe» — JOCTaTHhO MOBHA BiAMOBiNL (He MeHme 75 % morpibHoi iHdopmarii), mo
BUKOHAHA 3T1IHO 3 BAMOTAaMH JI0 PiBHS «YMiHB» a00 MICTHTh HE3HAYHI HETOUYHOCTI — 4 Oaiu;

— «3aJIOBUTLHO» — HEMOBHA BiANoBiAb (He MeHme 60 % moTpiOHOI iH(opMmaIlii), BUKOHaHA
3T1JIHO 3 BUMOTAMH JI0 «CTEPEOTUITHOTOY» PIBHS Ta MICTUTH JESAKI MOMHIIKH — 2-3 OaJu;

- «HE3a/I0BIILHO» — HE3a0B1JIbHA BiAMoBiAs — 0 OariB.

CemMecTpoBHMii KOHTPOJIb: 3aiK. YMOBH JOIYCKYy JO CEMECTPOBOIO KOHTPOJIO: BHKOHAHI 1
3apaxoBani MKP Ta mpakTuyHi.

CrtyneHTH, SKi BUKOHAJIM YMOBH JIOMYCKY JI0 3aJIiKy, BUKOHYIOTH 3aJlikoBy poooTy. Cyma OaiiB 3a
MKP, nmpakTiuHi Ta 3a 3a1iKOBY poOOTYy MEepeBOAUTHCS JI0 MiICYMKOBOI OIIIHKH 3T1HO 3 TAOJIHUIIETO.

3anikoBa poboTa omiHtoeThes y 40 6aiiB, sk 1 Ay ouHoi (hopmu HaBuaHHs. Kpurtepii omiHIOBaHHS
HaBEJCHO BHIIIE.

Tabnuist BiAMOBIAHOCTI PEHTHHTOBUX OaJIiB OIIIHKAM 32 YHIBEPCUTETCHKOIO MTKAJIOKO:

KinekicTs OainiB Orinka
100-95 BigmigHO
94-85 Jyxe mobpe
84-75 Jobpe
74-65 3a10BIJILHO
64-60 JlocTaTHbO
Meumniie 60 Hes3agoBiiisHO
He BUKOHaHI YMOBH JOMTYCKY He monymieno




9. flopaTtkoBa iHpopmauifa 3 gucumnaiHM (OCBITHbOro KOMNOHEHTA)

[lepenik muTaHb, sIKi BUHOCITHCS] HA CEMECTPOBUI KOHTPOIIb, HABEACHO Y JOJATKY 110 cUIadycy.

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cnnabyc):
CknapeHo acucteHTom MyreHoBum [aHiinom dxxaninbosnyem

YxBaneHo Kadenpoto aBToMaT13aLii eIeKTPOTEXHIYHMX Ta MEXaTPOHHMX KomnaeKciB. MpoTokon Ne 24 Big 24.06.22



Jonatok 10 cui1adycy OCBIiTHBOr0 KOMIOHEHTA
Kypcy «EHepro3oepe:kennsi B eiekTponpusofi 2. — EHepro3oepe:xennsi 3acobamu
€JIeKTPONIPUBOAY»
IlepeJiik NUTaHb, 10 BUHOCATHCS HA CEMECTPOBUI KOHTPOJIb

1. OCHOBHI MOHHATTS 1 TEHCHLIT PO3BUTKY €HEPro30epeKeHHs.

2. BararopiBHeBa CTpYKTypa Cy4acHOTO €JICKTPOIIPHUBO/TY.

3. HInsxu peanizalii eHeprozoepekeHHs 3ac00aMu MPOMHUCIOBOTO €IEKTPOIIPUBOAA.

4. CTpyKTypa €HepreTU4HOro KaHajy eJIeKTPOIpHUBOJA.

5. Bbananc notyxHOCTel MOTOKIB €HEPTii CUIIOBOI0 KaHaTy eIeKTPONPUBOA.

6. VY3aranbHeHUH KpUTEPil eHEPreTHIHOI e()eKTUBHOCTI CHIIOBOTO KaHATY.

7. EnexTpomaiiivHHI epeTBOPIOBadil eIEKTPOSHEPTI.

8. CraTnuHi epeTBOproBayi Ha THPUCTOPAX.

9. CrartuuHi IepeTBOPIOBaUl Ha KEPOBAHMUX KITFOUaX.

10.  BTpaTu NOTYXHOCTI €JIEKTPOMEXaHIYHUX MTEPETBOPIOBAYIB Y CTATUYHOMY PEKHMI.

11.  KoedimieHT KOPUCHOI ii €IEKTPOIPUBOIA.

12.  Koe(iuieHT MOTY>KHOCTI €JIEKTPOIIPUBO/IA.

13.  EnepreTuuHi XapaKTepUCTHKH peryiboBaHoro enekrpornpuBona i3 JIIC HesamexHOro
30y IKEHHS.

14.  EnepreTuyHi XapaKTEpUCTHKHU PETYJIHOBAHOIO eleKTponpusoay 3 A/l.

15.  EHepreTHuHi XapaKTepHCTUKU MEXaHIYHUX MEPETBOPIOBAYIB Y CTATHUYHUX PEKUMAX.

16.  Brtparu enexTpoeHeprii B MepexiiHuX Mporecax eJeKTPOIPHUBO/IA.

17. CmocoOu 3HW)XEHHS BTpAT €JIEKTPOCHEPTrii B MEePEeXiAHUX MPOoIecax.

18.  Po3paxyHOK MOTY>KHOCTI 1 BUOIp €JIE€KTPOIBUTYHIB.

19.  TIlepeBipka JBUTYHIB 110 HarpiBaHHIO MPSIMUM METOJIOM.

20.  IlepeBipka IBUTYHIB IO HarpiBaHHIO METOJIOM CEpPEIHIX BTpPAT.

21.  IlepeBipka IBUTYHIB 0 HATPIBAHHIO METOJOM €KBiBAJIEHTHUX BEJTUYMH.

22.  TpuBamuii pesxuM poOOTH.

23.  KopoTkouacHUil pexxuM poOOTH.

24.  TIoBTOPHO-KOPOTKOYACHHH PEKUM POOOTH.

25.  JlomaTkoBi pexXHMH POOOTH.

26.  Eneproz0epiraroui acieKTH 3aCTOCYBaHHS YaCTOTHO-PETrYJIOBAHOTO EJIEKTPOIPUBO/A.



