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1. Onnc HaB4ANBROT ARCURIITINN

XapakTepHCTHRE HABYANLHOT
Haiivenysanns l‘gny:b AMGHE: B AN TTHCUHIUIHA
TNOKAIHHKIB MR DR OPRLTHBOS
kBatidikatiitnuii pinens nenna dopma 3a04Ha opma
HaBYAHHA HABYAHHA
lany3s 3nans:
Kinskicts kpeantis — 9 | 14 Enekrpuyna imxenepis Hopmamusna
(1omdp | Hassa)
Moayms— 4 Pix n1AroToRK#:
3mictoBux moayiis: 4 2020-2021-it 22%220{;%22]2'
Iuansiayansue Crieuianbiicts K 3 K 34
HayKOBO-/10CIiIHE 141 «Inepeemuxa, i l l =
aBAAHHSA" (’m"m C) eneKxmpomexnika
(1assa) JACKMPOMEXAHIKA» Cemecrp
JaransHa KiabKicTs ' 3,6 6.7
roane - 300 Jlekuii
30/30ron, [ 2A2ron
[IpakTHuni, ceminapeski
T /14 [ -/14 ron
WIKHEBHX MOAMH 18 TlaGopatopHi
Jennol hopmu 30746 ron. |
HABYAHHA: OcBITHLO-CTYHEHD Camocrilina poGoTa
RS = Ny 114 roa | 246ron
camocTiiioi paboTh MKP4 MKPI
SRyROAGE & 36 roa 36 ron.
Bua kourpostio:
3anix, Exzamen. | 3anix, Exzamen.
1. Onue nasuasbnol AncumLIing
Hpumitka.

CHiBBIZIHOWEHHS KLILKOCTI FO/MH AYJINTOPHIX 38HATL 0 CAMOCTIHHOT | 1HaMBiAyatbHOT pOBOTH
CTaHOBUTH:

18 aeruoi opmu Hasuanus — 61.4/39.06(136/104)

JUTA BeipHboi Gopmu Hasuawns - 12.5/88.5 (38/202
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Jucupnaina  «OCHOBH  CACKIPOIOU MIIINS & DUiomon  Bpodiamims  aneigino
OCBITHBO-NpoeciitHol  NporpaMu — coemivkiie st AL o I uiies.  wakipoexuika 1
WIEKTPOMEXAHIKAY

MeTol0  BHBHCHHS JUMCLIMIULIHIG € JOCHOUIIN  Cry WM SOsiumsey  aurans  1oao
3abesnesenns HamiiHoT Ta eekTHBHOI POGOTI CHETEM AEKT IO LIS J§EPOIPOMICIOROTO T3
AUINOTOBKA CTYJACHTIB /IO JUAABHOCTI B CHOTEMAN @00 (PONOE RN §1POpPOMICIOBOTO
komraexkey. OCROITH HABMUKH, HEOOXUIHI JUIS NPOCKIYRIIN (0 SRUIASHIMIT GuepreTraHm
00'extin B ATIK.

OcHoBii 3aBAaHHA JHCUAITIHE BUIIHBAIOTE 3 1L POXL B 0N Iesl BHALIORK oKeHepd-
CHEXTPIKA.

2. Pesyabtars napuaunm:

B pesyanmami 6ueuennn Hasua bHol OUCHMITIIG CHIYOCHM RO N,
RIS

Texnonorno  pupobuuirsa  esekrpuunol  exeprii.  [lepeaany  eagnrpuinol  eneprif
OOOMUIINAN T8 POSNOAIN  eAeKTPHYHOT  eHeprii.  ByaoBy 714 KOHCIpYRIIG  CHcTem
CACKTPOIOCTAM NN

PRI CXEMI @IEKTPOYCTAHOBOK CHCTEM IEKTPONOCTAYAHHA.

FACKTPIAE CXOMI CACKTPOYCTAHOROK CHCTEM enieKTponocTaqanis. Texuononi 1a meiaim
IHMIPIOBANIS  HAPYI W, CIPYMY T8 NOTYAHOCT  enexTpoobiainants. Meroankn  poapasyixy
CHEMEHTT CICKTPOMEPEIK

MeEToHKI POIPAXYIRY SIEMENT] GICKTPOMEPER
ymirn:

BuGparn cyuacte ob1annanis cHerem eeKTPONnOCTa4an s CUIbCbKOTO NOCTIOAAPCTRa.

3acTocoBYBaTH CYSACH] MATEMATHHHI METOIH PO3PAXYHKIB CICKTPHIHAX MEPEIK MPOMHUCIOBIX
00’exTiB

3aCTOCOBYBATH METOANMKH PO3PAXYHKIB, ANANTOBAHUMHM JIO CHCTEM EICKTPONOCTA4aHHA
CLIBCHKOIO [OCHONGPCTBa

Bukouysary #eobXiHl TEXHIKO-CKOHOMIMHI PO3PAXyHKH OKPEMHX CJEMEHTIB Ta CHCTeM
CACKTPONOCTAYAHHS CLILChKOTOCHOAAPCHEHX 00 €XTIB.

3. Hporpama nanuaanmol ancumning
Furnepokena meroananoo Paioo CHAY (nporoxon Ne S wia 1505 2018 p)

IMicTonMn MoayNk 1. 3aranml nHTANHA NEKTPONOCTAYANNA.

Tomn 1 Boryn, Ponk enexrponocrasanis arponpomMuenosmnx nlanpuemcrs

Boryn Poan © sieue ascmmsid s maroronds Guxisins. Posurox e1ekTponoctaqanis
CUILEKRKOIO Toenoaapermn. Haninicr enexrponoctasanns 1a 3acobn An8 NIABHILEHHS Ti PIBHA
MeToam | nocolin poss' sasimMR 38084 ONeKTPONOCTAYaNHA Cinkcekoro  rocnogapcrea, OcHosHI NOMATTR |
TOPMIHN, (X BHIHANAHNA Crmion qactinim l:JlCK'l'pOHOCT&‘mJlbIIOi CHCTCMM.

Towma 2; 3aransul wiloMocti npo supobuNnTBO, Nepeaauy, PoOINMOALT TA CHOAHBAHHN
eaeRTpuanol cueprii,

Jarwinni BIIOMOCT] PO BHPODHHIITRO, Nepenavy, po3noail Ta CHOKHBAHHS EIeKTPHIHO!
CHEPIILL

Tepminu Ta BHIHAYCHHS OCHOBHMX [IOHATH, HOPMATHBHI MaTepiain Ta npasuia, o
PEINIAMERTYIOTH €ICKTPOTIOCTAYAHHS CUTBCHKOTOCHOIAPCHKHX MIANPHEMCTS Ta CUILCHKHX HACEICHHX
MYHKTIB,

OcHOBHI CKNANOBI YACTHHN eASKTPONOCTaYa1bHOI cueremn. Hominanbui nanpyri Pexumu
poborh enekTponocTaanshol cueremu. Kareropii enekrponpuiimadis

Kareropii cnojusadis eekTpiaHol eseprii.

Tema 3: Eaexvponocrauains clibcbKOrocnoiapeskny Cnoxunavin

BiMors CLICHKOrOCHOAAPCHKHX CIOKHBAYIB 10 eekTponoctasanus.. Bupobuuirso

eAeKTPHYHOI eneprii. Enexrpuine obnaiHaHHa CUILCKOrOCIONapCLKHX Craniii | niacramii. JIinit
ejekTponepenail. EXexTpuiHi HABAHTAKCHHN CUTECHKOTOCTOAAPCHKUN NIANPHEMCTE | HACEICHHX
NYHKTIB.. BHYTPiliHI eeKTpitHi Mepei.

Tema 4 Eaexrputni Mepexi e1eKTponocTauanus

Cxemu it KOHCTPYKTHBHE BUKOHaNHS. 3axHcHa anapatypa ais mepex 10 10008

=



3micronnii moayan 2. Mepexki eeKTponocTauanng

Tema 5: Eqextputni BABAHTAKCHHS CLILCBKHX MEPER

[Mpusnavenns # KOHCTPYKTHBHE BHKOHAHHS enexTpuukux mepex. Cxemu nepenadi i
pO3NoALIY enekTpoeneprii

Tema 6;: Exonomiuaicts podoTn eJeKTPHIHRX MEPex

SkicTh enekTpuuHOi eneprii. MeToan po3paxyHKy BTPaT eJAeKTpOCHEprii B eNeKTpHHHHX
mepexax, Kpurepiii OWIHKH  €KOHOMIMHOCTI  poGOTH  elekTpuyHnX Mepex. Hamiitiicrs
enekrponoctasanis i 3acoby s nizsuumenns 1 piBaa Cnocobn nABALIEHHA €KOHOMIYHOCTI
poboTy enekTpniHux Mepesk. POOOTH eNeKTPHIHIX MEPEsk.

Tema 7: ElleMeHTH €ICKTPHIHHX MEPEAK.

Enexrpuusi tpancopmaropsi niactanuii. Tunn nigcrasuiil, ix KOpoTKa XapaKrepneTHka i
OCHOBHI CXeMH ENCKTPMHMHHX 3'€/iHane nepBuHHMX KUt Buan cxem sropuuuux xin. Ochosue
eNekTPOobatHan A  POANOALIBHUX TIPHCTPOIB miAcTanuiii ta Horo npusxadenns. OcHoshe
ICKTPOOGIAZHAHHA BTOPHHHKX KN nigcTaniuif 18 HOro npusHauenHs.
36ipui Ta craionapri Tpancdopmaropui nizcranii, Ocobnnsocri noGynosu mepexk xusnenns 6-10
kB.. Cxemu posnoniisuux Mepex. Ocodausocti noGyA0BH posnioAlibyol Mepexi 1o 1 kB. Ipuctpoi
ABTOMATHYHOTO BIJIIOYCHHA Pe3EpBY.

Tema 8: Pozpaxynox esextpusnux mepex nanpyroio 0,38...110 kB,

Jaraneni  sigomocti.  Haifinpoctini  iMOBIPHICHO-CTaTHCTHYHI MO BH3HAYEHHA
PO3PAXYHKOBHX HABAHTAKEHS... IMOBIPHICH] XaPaKTEePUCTHKY HABAHTMKEHb CLILCHKOTOCTIONAPCHLKHX
CrIoKHBaYIB. PO3paxyHrH HABAHTAXEHb [0 IXHIX IMOBIPHICHHX XapaktepucTukax.. Busnauenns
PO3PaXYHKOBHX HABAHTAKEHD EACKTPHYHIX MEPEXK 38 JA0NOMOT0I0 KOSPILICHTIB OHOYACHOCTT,

Tporso3yBanns eICKTPOCTOKHBAHHS Ta KoedillieHTa pocTy HaBaHTaKeHb

Tema 9: Po3paxyHok e1eKTpPHUHHX MEPEK 32 BTPATOW0 HANPYTH

Po3paxyHKif eleKTpHUHIX Mepeix 1o Brpari Hanpyry. Po3paxyHkn pO3iMKHYTHX TpH(pasHux
Mepedk 3 PIBHOMIPHHM HaBauTakenusm (a3 1o srpari sanpyru. PO3paxyHKH CTANERHX MPOBOIIB..
Po3paxyHki po3iMKRYTHX TpH(AIHHX Mepexk 3 HepiBHOMIpHIM HasanTakenusM a3, Pospaxynku
CACKTPHYHIX Mepek no Brpati nanpyrn. Tpeoxdasuo-onnodasni Mepeski. Po3paxyHkn 3amxHeHnx
Mepex

ImictoBnit Moayan 3. POIpaxynox eJeKTpHINEX Mepex

Tema 10 Po3paxynox eIeKTPHYHHEX MEPEAK 38 CKOHOMIMHEMHE NOKATHHKAMMN
. EKOHOMINHA LIUILHICTE CTPYMY il EKOHOMIMHI IHTEPBAIM HaaHTaxkenus. Brpary eneprii B
CHCKTPHYHIY MEPEHaX..

I'padikn enexrpuuEHx Hapantamens 1a Qidwyai Beandunn H O€3pO3MIPHI NOKAZHMKN.
Meto/tn BH3HANCHHS POIPAXYHKOBHX HABAHTAXEITH.

Tema 11: Po3paxynox ejeKTPHIHHX MEPEK 33 JAONYCTHMAMH HABANTAREHHSM i
HATPIBANHSM.
lprnycTuMe RasanTKEHHs HA  Heisonposani  nposoan. [lpuiycTume naBauTameHHs Ha
3onboparux npososax A kabensx npn warpisanni. Bubip nnaskix 3anoGbKHHKIB, aBTOMAris i
neperuHy nposoiis i kabenis no npunycrnMoMy Harpisasii Cnocody pery/mioBanHs Hanpyrs B
CICKTPHYHMX MEPEKAX.. TO3A0BAHA EMHICHA KOMITEHCAILIA T4 KOMIIEHCALLIA PEAKTHBHOT NOTYHRHOCTI,
K 3aX0/IN HOAO peryoBanHs vanpyri. BuGip apotis, kabenis i wmnonposoais. Bubip nepernny
HPOBOAIB | KaBeITIB MO JONYCTHMOMY HArpIBaHHIO,

Tema 12 : Pospaxynox nosirpssux aiuiil ua mexanivny minnicrs,

Buasauenns Mexanidiix HaBanTdkens nposoais. Mexanidni po3paxyHiu nposoais.3. Mexawiuni
po3paxyHks onop. 3aranbHa XapakTepucTHKa npuiMavis eaextpoeneprii. Enextpuuni mepexi
danpyrow jgo | kB 1 sumorn 10 sux. O6aanHanHs # KOHCTPYKTHBHE BHKOHAHHA €EKTPHYHUX
me|

Tema 13; PeryioBanns Banpyri 8 eJeKTPHINHX MEPEXAX.

Peryjuosanys Hanpyrs B CUIBCHKHX ENEKTpHYHMX Mepexkax. Perymosanus Hanpyrw
FEHEPATOPIB  CUILCHKHX ENEKTPOCTAHIN. 3aCTOCYBAHHA MEPeXKHHX PEryasTopis Hanpyrn i
KOHJIEHCATOPIB.

3micronnii Mmoayab 4. 3aXHCT Y CIRKTPHYHAX MCPEKAX.

Tewa 14: Ilepenanpyra B eIeKTPHINEX MEPEKAX T4 32c00H 3aXHCTY Bl HAX.
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[Mepexanpyrn ii 3axuer s s omron ipo dposy i aesoethepint pepenanpyrn. 3axucr sin
NPAMHX Y1apis GANCKABKH.. 3AXHCT BLLMANCACHNN HEPOunipy L

3axXMCT  eJeKTPOYCTARHOBOK B  HULYKONMANNN  nepwinipyr  Hixonanus  saxuery  Bin
nepenanpyr  TpaHchOpPMATOpPHUX  miactaiill, N IR TpOIEpEARY | CIIOKHBYMX
EICKTPOYCTAHOBOK, 3aXHCT CUIBCEKAN CACKTPIUNMX YOTANOBOK KU1 w1 son iy nepenanpyr

Buyrpinmi neperanpyru.. 3axuct BuUL BUYTPULIIN DOPEUMIpyT  Wxnor niieranaii sin
IPO30BUX nepenanpyr, o wabiraiors i3 JIEIL4,

Tema 15: Crpymn KOPOTKOTO 3aMMKARIS | NI W 108010,

SaransHi sigomocri. Craananis po3paxyHKOBHN CXCM. TTOUEI RO HEpInA KOPOTKOIO JaMHKaHIs
Busnauennsn crpymis  KOPOTKOrO 3amuKkasHs B CUILCHKIX  MEPGKNN  Hanpyion wume | kB.
Buznaqenus crpyMis KOPOTKOTO 3aMHKAHKS B CUILCKKIX Mepesax nanpytol S50 1 Bisnavienns
CTPYMIB KOPOTKOTO 3aMHUKAHBA MO POIPAXYHKOBHX KPHBIX.. 3. HECHMETpitint KOpaTKl tMiuKanHs.

4. JaMHKaH S Ha 3EMUTIO B MEPE/KaX 3 i30/1b0BAHOID HelfTpaIo.

Tema 16: : Peaeil il 3aXHCT CHCTEM eAEKTPOHOCTAYARES CLILCKKOT) LOCHOTAPCTHA
Flpuannuenns i saransia XapaKTepueraka peaeliHoro 3axucty i asromarimuil. OCHoni BHMoru
A0 obnaanauns  penelitoro saxuery it asromartHkd. OCHOBHI NPHHIMIK pedeiioro wxuery.
Mukewmminiit crpymonnii saxuer. 3aratbni Bintomocti npo pese saxuery. Hpwaiwnn i i
obnwiig pene prnex s Cxemy BITIONCHHS BTOPHHHHX peje 3axuory i anromarmki.
Jlwepena oneparusnoro ctpymy. Crpymosa sizcitka. Jindepenmiansuii crpymonuil saxiner. Juxucr
Tpancopmaropin. 3aXHCT FeHepaTopis.

Tema 17: 3acofn ABTOMATHIANIT CTIEKTPHIHNX MEPEX.

ABTOMaTHYHE NOBTOPHE BKAKOYCHHS, ABTOMATHYHE BKIIOYCHHS PE3IEPBY. ABTOMATHYUNC
qacToTHe pozsanTamenns. [opisHsIbHA XapaKTEePUCTHRA aRTOMATHHHIX (IPHCTPOIB, ABTOMATIANIT
CTIEKTPHYHHX MEPEK,

ABTOMATHYHE  PEryJIOBAHHS  NOPYUIEHH: CHHXPOHHHX  TI'€HCparopiB.  ABTOMaTHYHE
BRJIOYEHHSA CHHXPOHHHX FEHEPaToOpis Ha napaneibiy podbory

Tema 18: Texuiko-cKOHOMIYHHX POIPAXYHKH CHCTEM CJACKTPONOCTAYANHS
OCHOBHI NOAKEHHS TEXHIKO-EKOHOMIMHIX po3paxyHKis. Piuni excruiyarauiitni surparu3. Burpam
Hit BHpOOHUUTBO it nepeadyJeneKTPOCHEPriL3axoMH MO0 MABHIeHAs edekTHBROCTI poBoTH
CHCTEM  CHCKTPONOCTANAHNN: HA PIBNI nepenadi | poanoaiay enexrpuunol eneprii Texwiko-
OKOMOMIMHE  IOKAIHMKN  CHCTEM  enekrponoctatanig,  Poboti  cuctem  eekTponoctaiantsa
CUILERKOTO FOCHOMpeT iy

BuGip  napianta  posnieky  @ICKIpHaNNX  MEpeKk 10 aekiibkomM  kpuTepism  Texuiko-
CROMOMIMHE OOTPYITYIANNE SAXOMN (ABNIEHIA HatinocT




4. TEMATUYHHH IUIAH

Ha3zsu amicrosnx Kinbkicrs rogus
MoayaisiTem Aenna popma 3aouna popma
Veho- yTOMy Yncai rcboro y TOMY wHeTi
ro |n }las iml Lp n [u lnaslhm p.
1 2 3 (4l s |67 8 9 Jiofnn | 12 | 13
Ocinnii cesecmp
Moays .
3MicToBMH MOAYIL 1. 3aranbHi MHTAHHA EJEKTPHYHHX MEPEXK €/IEKTPONOCTaMaHHA
Tema 1 Posb enexktpono-
crayaHHs arponpomucso-| 14 2 2 10| 17 17
BHX NANPHEMCTE
Tema 2: 3araibHi BLAOMOCTI
PO BHPOGHHIITBO, Nepeiayy.
PO3NOLI T CIIOKHBAHKHS it | - ol W/ 4
CASKTPHHAOT eHeprii
Tewma 3.Enexrponocravanns
CLABCHKOTOCTIONAPCLEUX 16 | 2 4 L (U b 2 17
CIIOKHBAYIB
Tema 4. Enexrpiuni Mepexi
eNeKTPONOCTAYAHEA 25 6 4 15| 17 17
Yeworo roann 3amoayas 1 | 73 | 14 14 45 70 2 68
Moayan 2
Imicrosuii Moayab 2 . Mepeski enekTponoctauanns
Tema 5. Enementn
g 16| 2 4 10| 16 16
Tema 6. Cknanosi 4acruny |
cXemu enekTponoctavansHoi | 14 | 2 2 10 16 16
cHCTeMM
Tema T Enexrpuuni
HABAHTLKEHHA cinkesknx | 11 | 4 2 5 16 16
Mepex
Tema 8. Pospaxynok
CNEKTPHUHHX Me, 19 4 4 10 16 16
wanpyrow 0,38...110 kB
Tema 9. Pospaxynox
CHCKTPHYHHX MEPEK 38 18| 4 4 10 16 16
BTPATOO HANPYTH
Yeworo roaun zamoayan2 | 77 | 16 16 45 | 80 30
Yenoro roaun 3a cemecrp (150 | 30 30 9 | 150 | 2 148
Cemecrp 6
Moayas 3.
3microBiii MoaY1b 3. POIPAXyHOK e1eKTPHYUNNEX MePeR
Tema 10. Pospaxynok
CASKTPHHHUX MEPEK 38 130 2 [ 2].6 3 14 2 2 i0
CKOHOMIHHUMH NOKAIHHKAMM
Tema 11. PospaxyHox
CNEKTPHUHHX MEPEIK 38 15| 4 |2 6 3 14 2 2 10
JIONYCTHMHM HarpiBaHHsM
Tema 12. Pospaxynok
MOBITPSHIX NiHiH Ha 5.4 |2} % 3 1 2 2 19




MEXaHI4HY MILHICTH
Tema 13: Perymosanus
HANPYIH B EACKTPHYHMX 9212 4 3 " 14
Mepexax o —_
Yeworo roawn 3amoayan 3 | 52 | 12 | 6 | 22 | 12 56 6 16 44
Moayan 4, -
3micToBHH MOAY:TL 4. 3AXHET CACKTPUNHNY MEpesnY
Tema 14: Tlepenanpyrn s
CACKTPHIHIX MEPEKaxX Ta 10| 2 (2] 4 2 12 2 2 8
3aco0H 3aXUCTY Bl HUX -
Tewma 15: Crpymu kopoTkoro
JAMUKAHHA | 3AMUKAHHA HA 4| 4 |26 2 14 2 2 10
IEMITIO D .
Tema 16: Peneitnnit 3axuer
CHCTEM eMIeKTPOIoCTavan s 14| 4 10 2 12 2 2 8
CLIBCHKOIO rOCTOAAPCTRa
Tema 17: 3acobn asToMari-
JAILT CICKTPHHHHX MEPERK il $ 2 W 2 §
Tema 18: Texuiko-
CKOHOMIYHHX POIPAXYHKH 12| 4 |4 4 10 10
CHCTEM IICKTPONOCTAYaHHS
Yeworo roamn 3amonyasd | 62 | 18 |8 | 24 12| S8 6 |8 44
MKP 36 36 | 36 36
Yenoro roawn 3a cemectp  [150 | 30 | 14| 46 60 | 150 |12 |14 124
Yeworo roann 300 | 60 | 14] 76 150 | 300 |14 j4 272
5. Temu va nuran sekuifiunx smunrs
Ne Hazsa ta smicr moayais Kiankicrs
wn o L L 1A iy eementin roaun
) I e ~ Ocinnia cemecmp

Monyas 1.

Tema 1: Posn eAeKTPONOCTAMARNS AFPOIPOMMCIOBHY HIANPHCMCTE
1 I Beryn. Posin | MICHE ANCIINIIHN B HATOTOBIN (axisiib.
2. PO3siTok enekTpolocTasanis cuibehKoro roenoiapersa.
3. Hamdinicrs enekrponoctauanns Ta 3acobu UIs niABHICHHS Ti PIBHSL

Tema 2: Jaraanui sizoMocti npo BHPOGHRITBO, HEPLAATY, POINOALT TA
CHORNBAHNS CICKTPHIHOT enepril

1. 3aransHi BIAOMOCTI.

2. Crnanosi YacTHHM GACKTPONOCTAMATBHOT CHCTEMH

Tema 3: Eaexrponocrauanus ciibehKOrOCNOAAPCHKNY CHOKNBAYIB
1.3 | 1. Fonoswi dynkiil T8 eAEKTPHIHI CXeMH PO3NOALILYHX NYHKTIB
2. Ocropie enexkTpoobIaiHaHHs PO3NOALLHHX NYHKTIB

Tema 3: Enexvponocrauanus ciascskux pakionin
1. Busnauenss, OCHOBHI BUMOTH T8 KIACH(IKALLIS AEKTPHYHIX CXeM
14 2. OcobnmBocTi NoGyA0BK Mepex Kuanenis 6-10 kB
) 3. Cxemu posnoabHIX Mepex
4. Ocobmmsocti no6yA0BH Po3noAbHOT Mepesxi 10 | kB
5. llpucTpoi aBroMaTHHHOIO BKIKOHEHHS Pe3epBY

1.5 | Tema 4: Eaexrponocravanns ciibcbkux paiionis, Cxemn 12
KOHCTPYKTHBHE BHKOHAHHSA.

1. 3aranbi BiZOMOCTI

2. Thnu eaeKTPHHHX CXeM

ix

-



Tema 4: Eaexrponocrauauns ciabchbkux paionin

1. OCHOBHI BHMOIM 0 HAARHOCT] EACKTPONOCTAYAHHS OILHKA piBHS
HAMKHOCTI.

2. OCHOBHI TeXHIYHI PICHHA N0 3a0e3NCUEHHIO ABTOHOMHHM PE3EPBHHM
CNCKTPOMHBICHHSM  HANOLTbIl  BUANOBLIATBHNX  EJIEKTPONpHiiMAYIB Y
CLILCHKOTOCTIONAPCHKHX CTIOANBAYIB.

3. 3axoa  woA0  NBHINCHHA  HAMMHOCTI  GACKTPONOCTA4ANHS
CUIBCHKOrOCHIOAAPCHKHX CIIOKHB

Tema 4: Enexrpuuni mepexi eaexrponocrasanns Exonomiuuicts pobotn
CHERTPHIHHX MEPeIK

1. SIKiCTb CCKTPHYHOT eHepril.

2. HaaiftHicts eiekTponoctavanis i 3acoby wis niasuutesus i pisus.

o

Moayas 2

2.1

Tema 5: Enementn eleKTpuaInny Mepes

1. Crranosl 4acTHHE CHCTEMH SACKTPONOCTAYaHHS.

2. F'onosHi PyHKWIT T4 €ISKTPHYHI CXEMH.

3. OcHOBHE ICKTPOOSAANHAHHA POINOMITLHHX IYHITIB.

4. Tonosni CKIaLOBI YaCTHHH T2 K1aCHpiKailis.

5. BusHauenssi, OCHOBHI BHMOIM TA KAaCH(IKaLIf eleKTPHYHHX CXEM.

22

Tema 6: CkaanoBi 9acTHny | CXEMH €IEKTPOROCTAMAILHOT CHCTEMN
cnopyi

1. Ocrosui Tepming | Buznatenns. 2, [pwuunn nodyrosu
eNeRTPOnocTatansHoi cucremn. 3. OcHOBHI npasiia noGyI0BH | BAMOIH 10
enexTpoobnannanns. 4. Beimi Ta BBUIHO-PO3NOAUTEHI NPHCTPOL.

5. Posnoainssi nyskru. 6. lagw cuiosi po3noaiibil.

23

Tema 7: ExexTpruni HABAHTAKEH S CLILCHRHX Mepex 4.1,
1. Tlpnsnavents it KOHCTPYKTHBHE BUKOHAHHA ENeKTPHYHHX Mepek
2. Cxemu repenadi it posnoauny enexTpoeHeprii

24

Tema 7: Enexrpusini naBanvamenus ciibchbKux Mepes €.2,
1. EfexTpH4Hi HABAHTAKEHHS NPOMHCIOBHX 00 €KTIB.
2. ENeKTpHtHi HABAHTAKEHHA HACEICHHX NYHKTIB
3. BuaHaueHHs POIPAXYHKOBHX HABAHTAKEHD EHEKTPHUHUX MEPEK 3a
JIONOMOT0I0 KOeMIICHTIB O/IHOYACHOCT]

2.8

Tewma 8: Pozpaxyrox exexrpuanux mepex sanpyrow 0.38...110 kB 4. 1.

1. 3aranbni BiIOMOCTI.

2. Halinpoctiuti IMOBIPHICHO-CTATHCTHYHI MOZAESI BHIHAYCHHS PO3PAXYHKOBHX
HABAHTAIKCHD,

26

Tema 8: Pospaxyrok enexrpuunnx mepex nanpyrow 0,38...110 kB 4.2

. IMOBIPHICHI XapaKTEPHCTHKH HABAHTAKEHL  CLILCHKOrOCHOAGPCHKHX
cnokuBavie.  Po3paxywkw  HaBaHT@MKEHb N0 IXHIX  IMOBIPHICHMX
XapaKTepUCTHKAX.

2. Busnadenus pOIPAXYHKOBHX HABAHTAAEHH CHCKTPHYHUX Mepex 3a
JOROMOTOIO KOedILIEHTIB 0AHOYACHOCT]

2.7

Tema 9: Poipaxynox e1exTpHYHEX MEPEK 328 BTPATOI0 HAUPYTH 2.1,

1. Po3paxynk# efeKTpHYHIX MEPEK N0 BTPATi HaNpyri.

2.  Pospaxynkn pOIMKHYTMX  TPH(DA3HRX  MepexX 3 PIBHOMIPHHM
HABAHTWAKEHHSM (a3 mo BTPATI HANPYIW..

28

Tema 9: Po3paxynok eAeKTPHINNX MEPEA 33 BTPATOI0 Hanpyrw w.2.

1. PospaxyHKki eJeKTpHYHHX MEPek N0 BTPATi HANpyrH.

2. Pospaxyskn po3iMKHYTHX TpHAsHHX MepeR 3 piBHOMIpHHM
HABAHTAAKCHHAM (a3 1o BIpari HaNpyru

Becnsnuit cexecmp

Moayas 3.

3]

Tema 10: Pojpaxymok eJICeKTPHUHHX  MEPEX 38 CKOHOMIMHHME




HOKAIHHKAMH,
1.. EkoHOMIMHE WUTBHICTE CTPYMY i eKOHOMINHI IHTEPBATH HABAHTAKEHHS.
2. Brpary eHeprii B JICKTPHUHIX Mepeax.

32

Tema 11: Poapaxynok eJIeKTpu i Mepesk 30 10NyCTHMEM HarpiBannam
u.l.

1, Ipunycrnme HABAHTAKEHHS HA HEI30IBOBAHI IPOBO/H.

2. [lpunycTime HaBAHTaXeHHS HA (301OBAHMX NpoBoaax i kabeasx npu
HArPIBAHHI.

33

Tema 11: Po3paxyHoK eJeKTPHYHAX MEPEA 33 10NYCTHMEM RArpiBannam
w2,

1. BuGip naaskux 3an06DKHAKIB, 8TOMATIB | NEPETHHY HPOBOAIB | Kabenis no
TIPHITYCTHMOMY HArpiBanHi

34

Tema 12: Pospaxynok noBiTpsiuux jinii 5a mexanivny minuicrs 4.1,
|. BHIHAYCHHS MEXAHIMHIX HABAHTANEHL NPOBOAIB
2. Mexanisni po3paxyHKH npoBojiB

35

Tema 12: PoipaxyHox nosiTpsnux Jiniif aa mexauiany minuicrs 9.2,
1. Mexaniuni po3paxyHkH npoBoiis
2. Mexauiuni pospaxyHKH onop

36

Tema 13: PerynioBanus Ranpyrs B eJeKTPHINEX MEPeAAX.

1. PerymoBaHns Hanpyr# B CLIBCHKHX eEKTPHYHUX Mepexkax.

2. PerynioBanns Hanpyri reHepaTopis CiibChbKNX eeKTPOCTan i,
3. 3acrocyBanns MEPEKHHX PEryJIITOPIB HANPYTH il KOHIEHCATOPIR

Moayas 4

4.1

Tema 14: Ilepenanpyrn B AeKTPRUHHX MCpPeRax Ta 3acobu 3axncry Bin
HHX,

1. Nepenanpyra i 3aXucT BLA HUX,

2. [loustra npo rpo3y it arMocdiepri nepeHanpyri.

3. 3axucT BUI NPAMUX yAapis 6AMCKaBKH.

4. 3axucT BiA HABCICHUX NEPEHANPYT.

5. 3axuCT CLILCLKHX SNEKTPHMHHX YCTAHOBOK BiJl aTMOCHEPHUX nepeHanpyr

42

Tema 15: CrpymMu KOPOTKOT0 3AMHKAHHA | IAMHKAHUS HA 3emni0 41,
1. 3aransHi BIAOMOCTI
2. Crnananns pospaxyHKOBHX CXeM

43

Tema 15: Crpymn KOPOTKOro JAMHKAHAA | IAMHKAHESA Ha 3eMI10 1.2,

1. Busnauenus CTPYMIB KOPOTKOrO 3AMMKAHHA B CUILCBKMX Mepesax
Hanpyroio suue | kB

2. BuznaueHHs CTPYMIB KOPOTKOIO 3aMHKAHHS B CUILCHKMX MEPEKax
uanpyrow 380 B

44

Tema 16: Peacitunii 3axucr CHCTEM eIEKTPONOCTAYAHNHS CLILCLKOTO
rocnoxapersa 4.1,

1. Tlpussauenns # 3araibna  XapakTepHerhka penciidoro 3axucry #
asromarisauii.

2, OcHOBHI BHMOTH 210 OBNAAHAHHA PEeHHOrO 3aXuCTy il ABTOMATHKH.

45

Tema 16: Peaeliunii 3aXHeT CHCTEM €ICKTPONOCTAYANNS CLILCLKOIO
rocnoxapersa w2,

1.. OCHOBHI NIPHHUHITH PEASHHOTO 3AXHCTY.

2. Makcumanbiuil cTpyMoBiii 3axucr.

3. 3axwuer reneparopis

46

Tema 17: 3acobn asrovMaTu3auil e1eKTpHINAX Mepex €. 1.
1. [puaravenns i obear apTomaruzauil.

2. AsroMaruiHa CHHXPOHI3AIIN IeHePATOPIB.

3. AsromarHuue YacTOTHE PO3BAHTAKEHHS.

47

Tewma 17: 3acoln asromaTHianil CAeKTPHIHEX Mepexk €1,
| ABTOMaTHYHE NOBTOPHE BKIKOUCHHS.




2. ABTOMATH4HE BIJIIOYEHHS Pe3ePBHOIO KHBICHHS.

48

Tema 18: Texuiko-eKonoMiTHEX POIPAXYHKN CHCTEM CJAEKTPONOCTAYARNS
1. Burparn Ha supoGHuITRO il nepenasy enektpoeneprii €/1/

49

Tema 18: Texuiko-eKOHOMIMHHX POIPAXVHKH CHCTEM CIEKTPONOCTAMANESR
1. Burpary sa supoOHUUTBO il nepenavy enekrpoeneprii 4.2,

2

Pazom:

60

6. Temu 12 naan AeKuiliux 3287 (3204954 GOPMA HABUAHES

Hassa 1a 3mict moayais
T2 ix eslemMentis

Kiabkicrs
TOAMH,

Moayas 1.

Tema 3: Exexrponocrasanns cUIbCLKHX paiionis
1. Buanauenns, 0CHOBHI BHMOIH Ta Knacu(ikallia enexTpULHIX CXeM
2. Ocobaunsocti rioOyaosn Mepek Kunnenns 6-10 xB
3. Cxemu po3noaUTEHITY MEpeRk
4, OcoGnmpocti MoGy10B1 Po3NoALIsHOT Mepexi 1o 1 kB
5. [TpHcTpol aBroMaTHHHOIO BRIIOYEHHS peaepey

Moayas 2

2.1

Tema 8: Pospaxynok exektpnunnx mepex sanpyroswo 0,38...110 B «.1.

1. 3aranbii BLAOMOCTI.

2. HaitnpocTit iMOBIPHICHO-CTATHCTHNHI MOJIC/ BH3HAYCHHS PO3PAXYHKOBHX
HABAHTAXKCHb.

28

Tema 9: Poapaxynok eeKTpHYHEX MEPEK 30 BTPATOI0 Hanpyru ¢.2,

1. PoapaxyHKi eleKTpHHHHX MEPEesk Mo BTPATI HANPYTH.

2, PospaxyHku pO3IMKHYTHX TPHOA3HMX MEpPeR 3 PIBHOMIpHHM
HABAHTAKEHHAM (a3 no BTpaT! HANpPyryn

Monyas 3.

3.1

Tema 10 PospaxyHoK CJACKTPHUHHX MEPER 38 CKOHOMIMHEME
NOKATHHKAMMN.

1.. EKOHOMIMHA IIABHICTD CTPYMY H EKOHOMIYRI IHTEPBATH HABAHTAKCHHS,

2. Brparu eHeprii B eIeKTPHYHAX MEpEKax.

32

Tema 11: Po3paxyHoK eAeKTPHYHAX MEPEA 38 TONYCTHMHM HATPIBAHNAM
w1

1. TlpunycTiume HaBaHTa)eHHs HA HEi301b0BaHI NPOBOM.

2. TlpunycruMe HaBAHTKCHHA HA I30/1bOBAHMX NpoBoaax i kaGensx npu
HArpIBaHHI.

34

Tema 12: Pospaxynox nosivpsuux Jiniii na mexanigny mingicrs w.1.
1. Bi3Hauenns MeXaHivHuX HABAHTAKEHD MPOBOMIR
2. MexaH14HI PO3PAXyHKH MPOBOIR

Mopyas 4

4.1

Tema 14: Tlepenanpyrs B eAeKTPHUNNX Mepexax Ta 3acoln 3axmuery sin
HHX.

1. Tlepenanpyry i 3aXmCT Bi HHX.

2. TMousrTs 1Po rposy i arMochepHi nepenanpyri.

3. 3axHeT BiA NPAMHX yAApiB GHCKaBKi.

4. 3axHeT BRI HABEICHHX NEPEHANPYT.

5. 3axuct CLIbCHLKHX eNeKTPAYHNX YCTAHOBOK Bil aTmocepHHX nepeHanpyr

42

Tema 15: CTpymn KOPOTKOr0 3aMBKAHNN | JAMHKARNS HA 3emai0 41,

1. 3aranbni BLIOMOCTI

2. Cxnananss po3paxyHKOBHX CXeM

3. Bu3HaueHus CTPyMiB KOPOTKOrO 3aMHKaHHS B CUIBCBKMX Mepexax
Hanpyroio suie | kB

4. Bu3paucHus CTPYMIB KOPOTKOIO 3aMHKaHHA B CUIBCHKHX MEpekax

nanpyroio 380 B




43

Tema 16: Pejeiinnii 3axueT CHCTEM @IEKTPONOCTAYAHHS CLIBCLKOIO
rocnosapersa w1,

. Tlpusnauenus # 3aransHa  Xapakrepucrika peselinoro 3axmucry i
asroMarisanii.

2, OcHOBHI BHMOTH 10 061aAHan Hl PeJiei HOTO 3aXHCTY if aBTOMaTHKN,

Pazom: 16
7. Temu naboparopnux 3aHATH
No Haz3ga ra 3micr monymin KinbkicTh
n/n Ta X CNEMEHTIB FOINH,
Ocinniti cemecmp
1 Moyis 1.
11 JlaGoparopna pobora Nel. Crpyktypa Ta OcHOBHE OGNANHAHHA PO3NOMILHHX 2
MepeK
12 JlaGoparopna pobora Ne2. Busuenus xoxerpykiiit po3'eanysauis, 2
| KOpoTRO3aMAKaYIB, BILIIBHHKIB T NPHBOAIB 10 HIX
13 JIaGopmopua pobora Ne 3. Tlepenanpyrs B eJAEKTPOYCTAHOBKAX T8 HPUCTPOT 2
JAXHCTY BiJl HHX
1.4 Haﬁopan_\pna poGora Ne 4. Busuenns KOHCTPYKUIT MAT000 €MHHX OJIHBOBHX 2
BUMHKAYIB
5 JlaGoparopna pobora Ne 5. Busuents KOHCTPYKLIH BUMIKAUIB HABAHTAKEHHS 5
| BHII-16, BHII-17, BHP-10, BHPI1-10 1a akyymuux Bamukadis BHB-10 i
1.6 | JlaGoparopua pobota Ne 6. Busuennst KOHCTPYKUIi 3an001KHUKIB. 2
17 JlaGoparopua poGora Ne 7. Bussesnns komiexTsoi rpancgopmaroprol 2
| nigeranuit (KTIT) 10/0.4 kB
2 Moayas 2.
21 Jlaboparopna podota Ne 8. Bupuerns KOHCTPYKILii Ta eICKTPHUHAX CXEM 2
| JoKepen asTOHOMHOIO IKHUBJICHHS.
22 JlaGoparopsa poGora Ne 9. Orisin po3noziILHIX NPHCTPOIB BRYTPILIHEO] | 5
JOBHILIHBOT YCTAROBKH
23 UlaGoparopua poGota Ne 10. Bumip crpymy surikanus ta npoGHBHOI HANpyr 2
7 BEHTHILHUX PO3PAAHNUKIB
24 Jﬁlaﬁopa"ropua potora Ne 11, PospaxyHok HasaHtadkeHb ist TPy HKUTAOBUX 2
VILHHKIB
24 Jlaoparopsa pobota Ne 12, Po3paxyHOK MOTYKHOCTI 30BHILIHAOrO 2
OCBIT/ICHHS HACEIEHOIO NYHKTY
25 JlaGopatopra pobora 13, PospaxyHOK HaBaHT@XCHb Ui [POMHCIOBHX
™ | enokHBaYiB
2.6 | Jlaboparopra poGora Ne 14. Po3paxyHok KOOPMHAT UEHTPA HABAHTAKCHHS 2
Becuanuit cemecmp
3 Moayas 3.
3.1 | JlaGoparopua poGora Nel5 Tpacysatins nositpsanux nikiii sanpyroio 0.38 kB 2
3.2 | Jlaboparopua po6ora Nel6. PospaxyHok HaBaHTakeHb NOBITPAHHX JIHIH. 4. 1. 2
3.3 | JlaGoparopua poGora Nel6. Po3paxyHOK HaBAHTRKEHb NOBITPAHHX JiHiH.4 2. 2
34 | Jlaboparopua podora Nel6. PospaxyHoK HABAHTAKEHb NOBITPSHUX Jiniltu3. 2
35 JlaGoparopua podora Ne 17, BusHauenHs po3paxyHKOBOI 10TYRHOCTI 2
" | mineraniui 10/04 kB 4.1,
3.6 JlaGoparopsa poGota Ne 17. BusHadeHHs pO3paxyHKOBOI MOTYHKHOCTI 2
| nigeranun 10/0.4 kB a2
37 JlaGoparopua pobora Ne 18, BnOip kinbkoCTi Ta HOMIH&IBHOI NOTYKRHOCTI 2
" | eunosux Tpancdopmaropis niacranmi 10/0.4 kB.
38 Jlaboparopua pobora Ne 19. Pospaxysok HaBaHTaweHb NOBITPAHHX  JHI 2

nanpyrowo 10 kB.a.1.




JlaGopatopua pobora Ne 19. Po3paxyHOK HaBaHTaXKEHb NOBITPAHMX AR AlHIT

39 nanpyrow 10 kBog 2. 2
JlaGopatopra poGota Ne20. Bu3nauenns JONYCTHMMX BTPaT HANpyrd B
10 mepeniy. | 2
311 JlaGopatropna poGora Ne2(). BuiuaueHHs JONYCTHMHX BIpar Hanpyrd B 2
© | mepeski. 4.2,
4 Moayas 4
41 Jlﬂﬁop1 aropua podora Ne 21. Bubip nepepisis  nposouis B mepexkax 0,38 kB
Ml
4.2 | Jlaboparopna poGora Ne 21. BuGip nepepizis nposois B mepesxax 0,38 kB v.2 2
43 JlaGoparopua poGota Ne 22. PospaxyHOK CTPyMis KOPOTKOTO 3amuKkaniis
| mepexi 0,38 kB.u |
44 JlaGoparopra poGora Ne 22. Po3paxyHOK CTPyMIB KOPOTKOTO 3aMHKaHHS 2
| mepexi 0,38 kB.u.2.
45 Jlaboparopna pobora Ne 23, Tllepesipka nOBITPAHOI JAiHIT HA KOIMBAHHA 2
| Hanpyru B Mepexi 1111 ac NycKy e/ICKTPOABUIYHA.
46 Jlaboparopua poGora Ne 24. Po3paxyHok CTpymis KOPOTKOIO 3aMHKaHH 2
| mepexi 10 kB
4.7 | Jlaboparopra poGora Ne 25, Bubip nepepizia nposouis B Mepexax 10 kB 1. 2
4 8 | Jlaboparopra poBora Ne 25. Bubip nepepizis nposozis B mepexax 10 kB.u2. 2
49 .il:ﬁop;ropua poGora Ne26 BuGip enexrpuunnx anaparis nanpyrowo 0,38 B 2
K.4.2.
410 {lgﬁop;ropua poGora Ne26. BuGip enekrpusuux anaparis nanpyroo 0,38 kB 2
K42,
411 Jlaﬁppa'ropua. poﬁara 27. Po3paxyHoK MakCHMaIbHOMO CTPYMOBONQ 3axHCTy 2
| nosrrpanol a1kl
412 Jlaﬁppa-ropua_ poﬁm 27. Po3paxyHOK MakCHMANbHOIO CTPYMOBOFQ 3aXHCTY 2
7| nositpanoi Aiki
Pazom: 76
8. Temu npakTR4uuX 3auuTe  genna Gopma naBuanus)
Ne Haasa Ta amict Moynis Kinskicrs
n/n TA 1X eIEMENTIB TOIHH,
Becnanuit cemecmp
Moayas 3.
Ipaxtiyna poGora Ne 17. BusHauenus po3paxyHKoBOi NOTYRHOCTI 2
nizcranuii 10/0.4 kB 4.2
\ ITpaktiuna pobota Ne 1. PoapaxyHok HaBaHTameHb MOBITPAHUX 14 minii 2
nanpyrow 10 kB.u.1,
2 Tlgmmma podota Ne2. Bu3HaueHHS JONYCTHMHX BTPAT HANPYTH B MEPEKI. N
4.2,
Ipaxruyna a poGora Ne 21, BuGip nepepizis nposojis 8 mepexax 10 kB.y.1.
Moznyas 4
4 gg;xr;wnal poGota Ne 22, PoipaxyHOK CTPyMiB KOPOTKOTO 3aMHKAHHA Mepewi 2
.38 kB.y. 1.
5 ?&)axmqua poGora No 24. PospaxyHok CTpYMIB KOPOTKOTO 3aMHKAHHA Mepesi 2
KB
6 Ipakruuna podora Ne 25, PogpaxyHok CTpYMIB KOPOTKOIO 3aMHKAHHA MEpexi 2
038 kB.u.1.
Pazom: 14




9. Temn npakTeanux 3ausnts (3aouna Gopwa nasuanng)

Ne Ha3ga Ta amict Moaysis Kinskicts
n/in 2 iX eIeMEHTIB PO,
Moy 3.
IMpakriyna pobora Ne 17. Busnavenus po3paxyHKkoBOi nOTYKHOCTI B
miacranwii 10/0,4 kB .u.2

1 [Mpakriuna podota Ne 1. PozpaxyHoK HABAHTAKEHE MOBITPAHMX JIf JTIHIT 2

nanpyrow 10 kB.u. |

2 ngaxruqua pobGora N2, Buznauenns AOMYyCTHMUX BTPAT HANPYIH B MEPEKI,

92,
Ipaktuuua a poGora Ne 21. Bubip nepepisis_nposoais 8 mepesxax 10 kB.u.1.
Moayas 4
4 [paxruuna pobora Ne 22, Po3paxyHOK CTPyMIB KOPOTKOTO 3aMHKaHHS Mepexi 2
038 kBu.l.
5 [Tpaxtuuna podora Ne 24, PospaxyHok CTpyMIB KOPOTKOIO 3aMHKEIHS Mepeski 2
10 kB ,
6 [Tpaxtuuna podora Ne 25. Po3paxyHOK CTPYMIB KOPOTKOTO 3aMHKaHHA Mepexi 2
0,38 kB.u.1.
Pazom: 14
10. Camocriiina poGora
Ne Kinpxicr
n/. Ha3sa Ta 3micT MOYJIB T4 IX eeMeHTIB b POANH
n s

| Tema | Posib eJICKTPONOCTANAHESA ArPONPOMHCIIOBHX MNPHEMCTE 6
CKran081 9aCTHHH ENEKTPONOCTAYANBHOT CHCTEMH
Tema 2: 3araibHi BLIOMOCTI Npo BHPOOHHUTBO, mepenady. po3noain Ta
CHOKHBAHHA CNCKTPHYHOT enepril

2 1. Onopn noBITPAHUX J1inii 8

2. Vienenus 8 OyaMugy
3. AkTiBHI if HAYKTHBHI ONOPH NPOBOAIB

3 Tewma 3: EnekTponoctayanis cUibChKOT0 rOCNOAAPCHKHX COMRHBAYIB 8
1. XapaxrepucTaka npoais i kabeais
Tema 4: OCHOBHI CACMEHTH ENEKTPHUHHX MEPEK

4 | 1. 3arameni  BigoMocTi moa0 OQOPMACHHS AOKYMEHTallli  MPOEKTIB 8
CAEKTPONOCTAYAHHA
Tema 5. EXOHOMIMHICTB poBOTH eICKTPHYHHX MEPEK.

1. OcroBri BHMOTH /0 HATIHHOCTI EIEKTPONOCTA4AHNA OMIHKA pIBHA
HAZIHHOCTI.
2. OcHOBHI TexHiYHI PIUCHHA N0 3a0e3NEYEHHIO aBTOHOMHWM PE3ICPBHHM

§ | CHACKTPOWHBICHHAM HalGUIBIL i BUANOBIIILHAX  eJieKTponpuiiMayin  y 5
CLIBCHKOrOCTOAAPCHKHX CNOKHBAYIB.

3. BuBip kinbkocTi i MICIb YCTAHOBKH GBTOMATHYHMX KOMYTaniifHHX anaparis
y mepenax 10 kB.

4. 3axomm  ION0  MIABHICHHA  HAMWHOCTI  @ACKTPONOCTA4aHHSA
CUILCHKOTOCHOAAPCHKHX CIIOKHBAYIB
Tema 6: EROHOMIMHICTS POSOTH eICKTPHYHUX MEPEK
1. 3umsKeHHs BTPAT eNeKTpoeHeprii i il paionaIbHe BHKOPHCTARNA,

6 3. ThiasuuenEs eKOHOMIMHOCT] pOBOTH eEKTPHYHHX MEPEK. 5
2 Bubip Hanpyr. eAeKkTpHuHMil PO3pAXyHOK Jinili nepenayi # posnoainy
enekTpoeseprii

7 | Tema 7: EneMentH enekTpHuHHX Mepes. 5




1. 36ipui Ta crauionaphi TpanchopMaTOpHi NiACTAHIIT.

2. OcobnuBocti noOYIOBK MEpex skuBIeHHA 6-10 kB.

3. CxeMH pO3NOAIIBYIX MEPEK.

4. Ocobansocti noGy108H po3NOiAL40T Mepexi 10 | kB.
5. TIpHeTpol aBTOMaTHYHOIO BKIIOUSHHS PE3CPBY.

Tewma 8: Po3paxyHok eneKTpHIHUX Mepek
1. Tpornosysanns enexTpocnoxuBanis ii koedinieHTa pocTy HABAHTAKEHD

Tema 9: Po3paxyHOK eeKTPHYHUX MEPEK 38 BTPATOK) HANPYTH.
1. Tpsoxdazno-onnodasui Mepesxi.
2. PO3paxyHKH 3aMKHEHUX MEPEK.

Tema 10: PO3paxyHOK eEKTPHUHHX MEPEAK 38 eKOHOMIMHHMH OKA3HHKAML.

1. Tpadikn enexkTpusHux HaBaHTameHsb Ta Pisuyni Beauununy i 6e3posMipi
NOKAZHHKH.

2. MeToau BH3HA4CHHS PO3PAXYHKOBHX HABAHTANKEHD. |

Tema 11: Po3paxyHOk eCKTPHUHHX MEPEK 38 J0NYCTHMHM HATPIBAHHAM.
1. BuGip aporis, kabesis i WIHHONPOBOAIB.
2. Bubip neperiny nposoais i kabeis 1o A0nycTHMOMY HArPIBaHHIO.

10

Tema 12: PospaxyHok NOBITPAHNX JIHIH Ha MEXAHIMHY MILHICTD.

1, 3araibHa XapakTepreTHKa NPHAMAYIB eleKTpoeHeprii

2. TpH3navenns enexTpuiHiX Mepex Hanpyroo 0 | kB 1 Bumorn 10 unx
3. Obnannanus i KOHCTPYKTHBHE BHKOHAHHSA eCKTPHYHHX MEPEK
4_EnemMeHTH eIeKTPHYHHN MEepex

10

Tema 13: Perymopasus nanpyrs B e1eKTPHYHNX MEPEKAX.
| BH3HAYEHNA UPHITYCTHMOT BTPATH HANPYTH B MEPeKi

10

Tema 14: Mepenanpyrn 8 eACKTPHUHHX MEPEskax Ta 3aco0H 3axHCTy BIA HUX.
1. 3aranshi BLAOMOCTI.

2. BuyTpituni nepesanpyri.

3. 3axucr mACTaHILi Bi TPOIOBUX nepenanpyr, o #adiraiors i3 JIETL

4. 3aXHCT BiA BHYTPILIHIX NEPeHANpYT.

Tema 15: CTpyM# KOPOTKOr0 3aMUKAHHS | 3aMMKAHHS HA 3EMTIO.

1. Tlouatkosuii nepios KOPOTKOTO 3AMHKAHHS.

2. BusnaueHHs CTpYMiB KOPOTKOTO 3aMUKalHs 110 PO3PAXYHKOBHX KPHBHX.
3. HecumeTpiHui KOPOTKI 3aMHKAHHS,
4. 3aMuKaHis Ha 3eMITI0 B MEPEKAX 3 130/150BAHOI0 HEHTPALITIO.

Tema 16: Peneitauit 3axuctT CHCTEM @ICKTPONOCTAYAHHA  CUIBCHKOTO
rOCIOApCTRa.

3araneni sizomocti npo pene saxuery. Hlpuauunn mii i oGnazsanns pene
PI3HUX THIIIB,

2. Cxemu BKIIOYSHHS BTOPHHHHX PENIe 3aXHCTY i aBTOMATHEH

3. Jbkepena oneparnBHOTO CTPYMY.

4. CrpymoBe BIACIMEHHS.

5. Jlndepentuansuuii crpyMoBHit 3axucT.

6. 3axuct Tpanchopmaropis.

Tema |7: 3acobu aBToMaTH3aUIT CACKTPHHHHX MEPEk.
1. ABTOMATHYHE PEryNiOBAHHS TIOPYHICHHA CHHXPOHHHUX TCHEPATOPIB.
2 ABTOMATHYHE BKJIKOMEHHA CHHXPOHHHX FEHEPaTOPIB Ha napaieishy pobory.

Tema 18:  Hanifimicte  ICKTPONOCTAYAHHA  CUIBCBKOIOCTIONAPCHKHX
NIANPHEMCTB Ta CUIBCBKHX HACCICHHX MYHKTIB.

|. Tlpuknan suGopy BapianTa PO3BHTKY CNCKTPHUHHX MEPeH M0 ACKUILKOM
KpHTEpIAM

2. TeXHIKO-eKOHOMIMHE OOTPYHTYBAHHA 3aX0/1IB NUIBHIICHHS HAIHHOCTI

Pazom.

114




11. Camocriiina podora (3a0una Gopma Hapuanns)

n/n

Hassa Ta 3MICT MOJLYJIIB Ta IX €/IeMEHTIB

Kinskicr
b FOJIHH

ad

Tewma | Posib e1eKTponocTa4an s arponpoMHeIOBHX 1 ITPHEMCTE
CrIaJI0B1 HACTHHH EJIEKTPONOCTAYAIBHOT CHCTEMH

17

Tema 2; 3aranbHl BIZOMOCTI NpO BHPOGHMUTBO, mepesasy, pO3MOALT ‘ta
CHOAHBAHHA SNEKTPHUHOT eHeprii

1. Onops nOBITPARKX AtH1iH

2. Veenenns B Gyauniu
3. AkTiBHI if IHAYKTHBHI ONOPH HPOBOAIB

17

Tema 3: Enexrponoctadanns CUIbChKOIO NOCHOAAPCHKHX CTIOKHBAYIB
1. Xapakrepucrnka npojis i kabenis

17

Tema 4: OCHOBHI €IEMEHTH EACKTPHUHUX MEPEk
1. Baraneni  BiIOMOCTI 11070 OQOPMICHHS  AOKYMECHTALil  MPOEKTIB
CICKTPONIOCTAYANHS

17

Tema 5: EKOHOMIYHICTS POOOTH CISKTPHYHIX MEPEK.

[, OcHoBHI BAMOrM 0 HAMIHOCT! ENEKTPONOCTAYaHHA OUIHKA PIBHA
HamifinocTi.

2. OcroBHI TEXHIMHI PILIEHHS 10 3a0e3MEUEHHIO aBTOHOMHUM PE3EPBHHM
CICKTPOKHBACHHAM  HANOUIBII  BIANOBIIANLHUX  eeKTponpuiimMadis v
CLIBCHKOPOCTOAAPCHKHX CITOMHUBAYIB.

3. Bubip KinskocTi # MiCHb YCTAHOBKH aBTOMATHHHAX KOMYTalIHHUX anaparis
y mepeskax 10 kB,

4. 3axoaw 0RO AUBMIICHHS  BALIHHOCTI  @IEKTPONOCTAYAHHA
CLILCLKONOCHOAAPCHLKMX COKMBAYIR

16

Tema 6: EKOHOMISHICTS POOOTH SIEKTPHYHNX MEPeR

3. [Tiasuients eKOHOMIMHOCTI POBOTH ENEKTPHUHHX MEPEeK.
2 Bubip nanpyr, enekrpudnuii pospaxyHok miuiii nepeaaui i posnoxiny
eJIeKTpOeHeprii

16

Tema 7. EnemenTi eIeKTPHUHHX MEPEIK.

1. 36ipui Ta crauionapsi TpancOPMATOPHI MIACTANLLIT,
2. Ocobausocti noGynosn mepex kupienns 6-10 kB.

3. Cxemu po3noiibaHX Mepe.

4. Ocobansocti noOYA0BH po3noaLIE401 Mepexi 1o | kB
5. llpHerpoi aBTOMATHYHOIO BKIIIOMEHHS PE3epBy.

16

Tema 8: Po3paxyHOK enekTpHiHHX Mepex
1. Tlporso3ysanHs eneKTPOCHORHBaHS il KoeitieHTa POCTy HABAHTAKEHD

16

Tema 9: PospaxyHOK eneKTPHIHHX MEPEI 38 BTPATOI) HANpyri.
1. Tproxdasno-oanohasni Mepesxi.
2. PozpaxyHKiu 3aMKHEHHX MEPCK.

16

Tewma 10: Po3paxyHoK elexTpH4HIIX MEPEkK 33 EKOHOMIHHIMH TIOKA3HHKAMIL.

1. Tpadikn enexrpuynnx HasaHTakenb T2 Qi3UYHI BeananHu i Ge3po3MipHi
NOKAZHHKI.

2. Metouan BH3HAMSHHS PO3PaXYHKOBHX HasaHTaxkens. |

10

Tema 11: PospaxyHok enekTpusiHnX MEpek 3a J0MyCTHMHM HarpiBaHHiM.
|. BuGip aporis, kaGesis i IHHONPOBONIB.
2. BuOip nepernny 1nposois | kKabesiis 1o J0NYCTHMOMY HarpiBauHio.

10

Tema 12: Po3paxyHoK nOBITPAHHX JIHIH HA MEXaHIYHY MILHICTD,

1. 3aranbHa XapaxTepHeTHka npHitMayis erexTpoeHeprii

2. TlpusHavenns eIEKTPHYHIX MEPeK HANpyToio 10 | KB | BUMOIrH 10 HUX
3. OGnanuanns il KOHCTPYKTHBHE BHKOHAHHS ICKTPHYHHX MEPEXK

4. EnemeHTH eNeKTPHYHHX MEPeXK




[ Tema 13 PeryaoBanus HANpyru B eNCKTPHYHHX MEPEKaX.

| | . Br3HayeHns npunycTuMol BTPATH Hanpyri B Mepexi

1 Tema 14: IMepenanpyrit B AEKTPHYHUX MEPEKAX Ta 3aCO0H 3AXHCTY BIJ HUX.
|

1. aransui giaomocti.
14 | 2. Buytpitusi nepenanpyri. 8
3. 3axucr niacTanuiii Bia rpo3osux neperanpyr. wo nabiraors i3 JIETL
4. 3axucr BiA BHYTPILUHIX NEPEHanpyr.
Tema 15 CTpyMit KOPOTKOrO 3aMHKaHHS | 3aMHKAHHA HA 3EMITIO.
1. Toyarkosuii nepios KOPOTKOro 3aMiKaHHs.
15 | 2. Bussayenus CTpyMiB KOPOTKOrO 3aMHKaHA 110 PO3PAXYHKOBHX KPHBHX. 10
3. HecuMeTpHUHi KOPOTKI 3aMHKaH NS
4. 3aMHKAHHA HA 3EMITIO B MEPEKAX 3 130/bOBAHOK HEHTPANTIO.
Tema 16: Peneiinnif 3axucr cHCTEM eNEKTPONOCTAYAHHA  CIIBCBKOIO
rocnoaapersa.
Saranei BiAOMoeT! npo pene 3axucry. [lpuwnmunm il i obnamnanus pene
PIZHHX THIIIB.
16 | 2. CxeMn BKIOYEHHS BTOPHHHUX PEJIE 3AXHCTY i aBTOMATHKH. 8
3. Jlxepena oneparnBHOIO CTPYMY.
4. CrpymoBe BUICIHEHHS.
5. Jludrepenttiansnii CTpPyMOBHI 3aXHCT.
6. 3axucr Tpancdopmaropis.
Tema 17: 3acoGu asromMarTiiaiii e1eKTPHIHIX MEpesk.
17 | 1. AsroMarHyHe pery/iioBaHis OPYIICHHS CHHXPOHHHX MEHEPATOPIB, 8
2. ABTOMATHYHE BKIIOMEHHS CHEXPOHHNX ICHEPATOPIB HA NapanciibHy posoTy.
Tema 18 Hamiinicts  eneKTponoctayanys  CUILCHKOTOCTOMAPCHRNX
MIANPHEMCTS T8 CLTBCHKHX HACCICHUX MYHKTIR.

2.9 | 1. fpuxnan suGopy BapiaHta PO3BHTKY EJCKTPHUYHHX MEPEK MO ACKLIHKOM 10
KPHTEPIAM
2. Texniko-ekoHOMINHE OOTPYHTYBAHHA 3AXOIB MABHIICHHA HANITHOCTI
Pazom: 272

12. Meroaun napuauns

8.1. Meros HABYANAN 32 UKCPEIOM 3HAHL:

. Cnogecni: po3noOBinb, MOACHEHHS, JEKWIA, IHCTPYKTXK, pobora 3 KHUIOIO (UHTaHus,
KOHCHEKTYBAHHSA, BUIOTORACHHA TaGIHILb, rpadikis).

2. Haouni: nevovcrpauis, Lmoctpattis.

3. Mpaxkmuyni. nabopatopruii MeTox, npakTHyna pobora.
8.2. Meroan HABUAHNS 32 XAPAKTEPOM JIOTIKN NiZHAHAA.

| Ananimuunui.

2. Memoou cunmesy.

3. Inoykmuenuit memoo.

4. Jedykmuenuit memoo.
83.Meroan HABMAHHS 33 XapAKTEPOM Ta piBHem camoctiiinoi pojymosol aissibHOCTI
CTYAEHTIB.

1. Hpoéaemmuir (un npobaemuo-indopmariiiinmnii)

2. Yacmroso-nouyrosuit (espucnuiuniit)

3. AochionunpKuit

4. Penpodyxmueniit

5. HoacHiosanvno-0emoncmpanueniil
84. AKTHBHI METOAH HABMAWNS - BHKODHCTAHHA TEXHIYHHX 3acoDIB HABHAHHA, CAMOOLIHKA
IHAHb, BUKOPACTAHHSA HABYAILHIX TA KOHTPOMOOYITX TECTIB, BUKOPHCTAHHS KOHCHEKTIB JIeKLIH.
8.5, InrepakruBui TEXHOAONIT HABYIAHIS - BUKOPHCTAHHA MYJILTHMELIHANX TEXHOAOTH.




- KCNIPec-KONTPONB Ml 4aC AYIHTOPHIX 3aHATE;

11. MeToan KOHTPOIIO
9.1. Peitrunrosuii konTposs 3a 100-6anbHoto wkanoio ouimoranns EKTC.
9.2, TIposesents POMIKHOIO KOHTPOIIO NPOTATOM ceMecTpy (1pomina atecrauis)
9.3 [MonikpHTepianbHa OUIHK NOTOMHOI PODOTH CTYACHTIB!
- piBeHb 3HAHB, TPOAEMOHCTPOBAHNH HA NPAKTHYHIX Ta Ja0OPATOPHHX 3AHATTAX;
- @KTHRHICTH 11171 4aC BHKOHAHHA 3aB1aHHA HA 3aHATTI,

- Pe3y/NsTaTH BHKOHAHHS Ta 3aXnCTy 1aboparopaux pooir;

- CAMOCTIHHE ONPAIIOBAHKA TEMH B ULTOMY HH OKPEMHX HTAHb;
- odopmaenns pedeparis, IBITIB,
- PEIYALTATH TECTYBAHHS,

- MCHMOBI 3aBAHHA NPH MPOBSICHHT KOHTPOABHIX POGIT.

12.1./1enna popma nasuauns
5 cemectp

12. Posnonia 6aais, aKi OYPpUMYIOTE CTYACHTH

Tlotoune TectyBatns Ta camoctiiina pobora : =% S B N
Moznyas | — 35 Ganis | Moayas 2 — 35 Ganis 2 g 8 &4 gg g z E 3 5
- - g s $4 < EEgRD C

3mictosnii Moayns | | 3mictosuit moayis 2 v

TI-T4 T5- T9- 85
15 15 101
35 35 (40+15)
6 cemecTp

I[Toroune recTyBakus Ta camocTiiiia pobora

= E 2w B
Moayns | — 25 Ganis | Mozyns 2 — 40 Ganis % E s §-Q Eg g‘ g ;é- § g
3microsuii moayas | | 3micTosuil Moays 2 { < = B
T10-T1/ T14- Ti8- 55
20 20 15 (40+15) 15 30 100
12.1.3a0uua dopma napuanus
6 cemecTp
[Norovne recTyBanns Ta caMocTiiina pobora olz =54 8 B o
Monyis | — 35 Ganis | Moy 2 — 35 Ganis 5 § % 24 s-g Eg g é é
3microsnii moaysis | | 3mictosuii Moy 2 =} < 5
TI-T4 T5-T9- 3 -
l
35 35
7 cemecTp
[loToune TecTyBanns Ta camoctiiina pobora s 24 i (L F -
Monyns 1 — 25 anis | Mogyns 2 — 40 Ganis % E s 24 gg g’g 5 Z z
3microsnit momyas | | 3mictosuit moayns 2 g1 < = * = % 2
T10-T13 T14- TI18- o
2 20 301 @o+30) = o




IlIkana oninwsannn: nanionassna ra ECTS

(Ciroee G 56, s mataic | Ovtiia Ontirka 33 HALIOHATEHOK IWKAT0I0 .
HaBuanbHoI AisnbHocti | ECTS | A4 ex3ameny, Kypeosoro A 3amKy
NPOEKTY (POBGOTH), NPAKTHKH
90 - 100 A BIIMIHHO
82-89 B o6
74-81 C s 3APaxoBaHo
%_Zg g 3ANOBITLHO
: ; HE 33PAX0BAHO 3
35-59 FX DESNIGSHAON S HONSNE TS MONITHBICTIO NOBTOPHOTO
MOBTOPHOTO CKAANAHHSA A e
HE3aI0BUIBHO 3 000B A3KOBHM HE 3apaxoBato 3
0-34 F TIOBTOPHHM BHBYCHHAM 0008’ AIKOBHM NOBTOPHUM
JHCHMILTTHI BHBYCHHAM AHCUHIUTIHA

1.

13. Meroanune 3adesnevcnus

Sxosnes  B.®., Jlureun  A.B. Meroauudi  BKasiBkM 10 KypcoBOro

npoekty:«[lpoekr enekTponocTayanis CilbCHKOTO HACEICHOTO [YHKTY)  JUls
CryJIeHTIB 3a cneniansiicTio 6.100101 «Eueprernka Ta enekTporexHiuni CHCTEMH B
arponpomuciaoBomy kommiaexei» Cymu, 2011 p.— 42¢
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