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INPEAMBY. A

PO3POBJIEHO npo€kTHOIO IPyNoio:
Kepisnux npoexmnoi epynu:

Henuctoxk  Cepriii  IlerpoBuu,  OHPEKTOp  IHCTHTYTYy  €HEpPro3OepekeHHs  Ta
€HEePrOMEHEIKMEHTY, Ipodecop, AOKTOP TEXHIYHUX HAYK

Ynenu npoekmnoi epynu:

Haxonos Bonogumup denopoBuy, 10neHT kadeapH eNeKTPOIOCTaYaHHA, JOLUEHT, JOKTOP
TEXHIYHUX HAYK

Heper’saxo Jlemuc ['puropoBud, aoueHt kade, M eNEKTPONOCTadaHHS, KAHIHAAT
TEXHIYHUX HaYK

3a miAroToBKy 3700yBadiB BHIIOI OCBITH 32 OCBITIIHOIO TPOTPaMoOIo BiJlMOBifae kadeapa
CNEeKTPONOCTaYATHS

OrOKEHO:

Hayxkoso-meroanuna komicist KII im. Iropst Cikopeekoro 31 criedianbHocTi 141 Enexrpo-
OTEXHIKA Ta eEKTPOMEXaHiKa

canap AHAYJIBCHKHUI
17 < y 2 p.)

Metoaungna pana KIII im. Tropst
T'onosa Merojw-—"~1 paymu . HOpiit SKUIMEHKO
(mporokon Ne  Big ] p.)



Penen3ii-BiAryKy CTEUKXOJIIEPIB 1OAAIOTHCS.

3a pe3yabTaTaMu MOHITOPHHTY OCBITHBO-HayKOBOI mporpamu «EHnepreTnunuii
MEHEDKMEHT Ta €HepProe(eKTHBHI TEXHOJOTI(» Jpyroro (MaricTepchbKoro) piBHS
BUIOI OCBITH 3a cherianpHicTIO 141 EnekTpoeHepreTuka, €IEKTPOTEXHIKA Ta
eJICKTpOMEXaHiKa, 3aTBep/keHoi pimeHHsM Buenoi pamm Bim 02.04.2018 p.
npotokoia Ne 4, BpaxyBaBIIN MPOIO3HUIIIT yYACHUKIB OCBITHHOTO MPOIECY, SIKI 3a15H1
B peamzamii OIl, mpomno3uiii BUIyCHHUKIB, pabOTOMABIIB Ta IHIINX 30BHIIIHIX
CTEHUKXOJIAEPiB, OYJIO TPOBECHO 1i OHOBJICHHS.

[IpoexTHa rpymna meperiisiHysna 30aJaHCOBaHICTb, PAlllOHAbHE MPU3HAYCHHS
KPEJUTIB, 3[aTHICTh 3/100yBayiB OCBITH OMAHOBYBATH OKpPEMi AUCITUILUTIHU (OCBITHI
KOMITOHEHTH) Ta BCIO OCBITHHO-HAayKOBY INpOTpamMy, BKJIABIINCHh y BU3HAYECHHI dYac,
MOBHOTY JIOKYMEHTAJIBHOTO, KaJIpOBOT0, 1H(GOPMAIIMHOTO Ta 1HIIOrO 3a0€3MeUYeHHs
OII 1 BiANOBIIHICTh OCBITHBO-HAYKOBO1 nporpamu JlileH31iHUM yMOBaM.

Jlist  3a0e3nedeHHsT MOKIJIMBOCTI (OpMyBaHHS 1HAMBIAYalbHOI OCBITHBO-
HayKOBOI TPAEKTOPii, y T.4. yepe3 1HAUBIAyaTbHUN BUOIp HaBYAIBHUX JUCIUILIIH B
o0cs31, nepeadavyeHOMYy 3aKOHOJABCTBOM, MPUMHSTO PIIIEHHS 3aMIHUTH 1CHYIOY1
BUOIPKOBI OJIOKM OKPEMHMH OCBITHRO-HAYKOBHUMH KOMIIOHEHTAMH.

OCBITHBO-HAYKOBY nporpamy «EHepreTnuHnit MEHEHKMEHT Ta
eHeproeeKTUBHI TEXHOJIOTI(» IpYyroro (MariCTepCchbKOro) piBHS BHINOI OCBITU OYJIO0
OOrOBOPEHO Ta CXBaJICHO HAyKOBO-MEIAroriYHUMHU TIpalliBHUKAMU Ha 3aciJlaHHI

kadenpu enexrpornocradanus (mportokos Ne 9 Bix 19.01.2021 p.).
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1. MPO®LIb OCBITHHOI IPOT'PAMU

3i cmewiasibHOCTI 141 EslekTpoeHepreTnka, eJIeKTPOTEeXHIKa Ta
eJIEKTPOMEeXaHiKka

1 — 3aranbHa iHdopmanis

IToBHa Ha3Ba 3BO Ta HamionaneHuii ~ TeXHIYHWW  yHIBEpcHTET  YKpaiHu

THCTUTYTY/PaKyIbTeTy «KuiBchkMii  MOMITEXHIYHWM 1HCTUTYT 1MeH1 Irops
CiKOpCBKOTOY, THCTUTYT eHepro30epeKeHHs Ta
CHEPTOMEHEDKMEHTY

Cryninp BuIoi ocBiTH Ta | CTyMiHb — MaricTp
Ha3Ba kBajidikaiii MoBoro | Kamidikallis —MaricTp 3 eJIeKTPOCHEPTeTUKH,
OpUTIHATY CJICKTPOTEXHIKH Ta €JIEKTPOMEXAHIKH

Odimitina Ha3Ba OCBITHBOI | EHEpreTMuHnii  MEHEKMEHT Ta  eHeproe(pekThBHI
[IporpamMu TEXHOJIOT11

Tun aumiomy ta oocsr Juniom marictpa, oquHu4YHuH, 120 KpenuTiB, TEpMiH
OCBITHBOT IPOTPAMHU HaBuyaHHA | pik, 9 MicsIiB

HasBnicTs akpeuTariii Ceptudikat npo akpeautarito cepis HJI-IV Ne 1158095,
BUJIaHUM MiHICTEpCTBOM OCBITH 1 HAYKH Y KpaiHU
[lepion akpenuranii Big 30.05.2013 1o 01.07.2023

Huxn/piBers BO HPK VYkpainu — 7 piBeHb
QF-EHEA — npyruit nuxo
EQF-LLL — 7 piBens

[lepemymoBH HasiBHiCTB cTymeHs OakaiaBpa

MogBa(1) BUKJIaJaHHS YKpaiHCbKa

TepmiH a1i 0CBITHBOT o HacTymHOT akpeauTarii

porpamMu

[aTepHeT-ampeca http://ep.kpi.ua/ po3nin «HaBuampHMIA IpoIiec»

nocTiiHoro po3MimieHHs | https://osvita.kpi.ua/ po3nin «OcBiTHI TpOrpaMm»
OCBITHBO1 IPOTPAMH

2 — MeTa OCBiTHBOI IpOrpamMu

Mera OII: ITigroToBka (axiBisi HA OCHOBI MO€AHAHHS BUCOKOTO PiBHS MPOGheciitHOi
MTOTOBKH 3 JOPMYBAHHSAM Yy CTYJIEHTa HAYKOBOT'O CBITOTJISIY Ta HAJaHHS IIUPOKOTO
Kpyrosopy y colllabHIN, T'yMaHITapHIH, q)sz[aMeHTaﬂbHiﬁ Ta TmpodeciiHii cq)epi
30KpemMa, MiAroToBka ¢axiBIiliB, 3JaTHOTO CaMOCTIHHO: MPOBOJIUTH  KOMIUICKCHUH
EHeproayuT Ta CEHEepreTuyHy ceprudikamiro OyaiBed b 1 1HXEHEPHUX CIOPYI,
CTBOPIOBATH CUCTEMH CHEPTreTUIHOTO MEHEKMEHTY Ta KepyBaHHS
€HEepro3ade3neueHHsIM  MANPUEMCTB;  3MIMCHIOBAaTH  MPOEKTYBAaHHs,  aHa3
€(EeKTUBHOCTI Ta HAMIWHOCTI, ONTUMI3AII0 EHEPreTUYHUX CHUCTEM; 3aCTOCOBYBATH
Cy4yacHI CUCTEMH e€Hepro3ade3nedyeHHs], eHeproe(eKTUBHI TEXHOJIOTI Ta BiIHOBIIIOBaH1
JpKepenia eHeprii, ki 0a3yroThCsS Ha MPUHIIUMIIAX CTPATETi CTajIoro €HEepreTUYHOTO
PO3BUTKY KpaiHM, JeKapOOHi3allli; peani3yBaTH MEXaHI3MH KEpyBaHHS IMOMUTOM Ha
EHEprito, y TOMY 4YHCIl 3 3aJIy4eHHSIM AaKTUBHOI TOBEIIHKM CHOXXHBAYiB Ta



http://ep.kpi.ua/
https://osvita.kpi.ua/

BIJIHOBJIFOBAaHMX JDKEpEJ eHEeprii; 3/iicHIOBaTH Ol3HEC-TIJIaHyBaHHS Ta OpraHi3alliiiHo-
YOpPaBIIHCHKI (PYHKITIT HA CHEPrOPHHKY.

OcaitHs TIporpama CHIPSIMOBAHA Ha MiArOTOBKY (haxiBIls, 34aTHOTO MPUHMATH HAYKOBO
06rpyHTOBaH1 yr[paBJIIHCBKI puneHH;I y chepi eHEepreTkH Ta €HEproeheKTUBHOCTI,
BUPILIYBATH CKJIAIHI 3a7a4l 1 TpoOJIEMU YV €EHEPreTUYHIN rajy3i: CTBOPIOBATH CYYacHI
CUCTEMH  E€HEPreTUYHOIO0  MEHEKMEHTY,  PO3POOJSITH  TEXHIKO-€KOHOMIYHE
OOIPYHTYBAHHS Ta €EKCIEPTH3Y I1HHOBAIIMHUX IIPOEKTIB 3 eHeproeheKTUBHOCTI,
OpraHi3OBYBAaTH Ta KEPYBAaTU BCIMa CTaAlsIMHA peamisaiii IIPOEKTIB, 3I1ACHIOBATU
KOHCAJITHHT V c(epl eHeproeeKTUBHOCTI Ta eHepro3ade3neueHdl B YMOBaxX CTaJIOro
1HHOBAIIHHOT'O HAYKOBO-TEXHIYHOI'O PO3BUTKY CYCIUJIBCTBA Ta TpaHchopMallii puHKY
mpari yepe3 B3a€MOJIi0 3 POOOTOMABIISIMH Ta IHITUMHU CTEUKXOJIJICPAMU.

3 — XapaKkTepUCTHKA OCBITHBOI MPOrpaMu

[IpenmerHa ob6acThb O0’exTH IiJILHOCTI: — HAYKOBI Ta MPOEKTHI 3aKjaji,
YCTaHOBH 1 OpraHizarlii eJIeKTpOeHEePreTUIHOT TaTy3i;

— MANPUEMCTBA Ta oprasi3arii BUPOOHUYOT,
KOMEPIIHHOT 1 KOMyHAJIBHO-TTOOYTOBOT chepu;

006’exTH BUBYCHHA:

— CGHEepreTUYHe, EJCKTPOTEXHIYHE Ta EeJIeKTPOMEXaHIuHe
oOnagHaHHS OO’€KTIB BHPOOHMYOI, KOMEPLINHOI 1
KOMYHAJIbHO-TTI0OYTOBO1 chepu;

— CcHCTEeMH 3a0e3leyYeHHs EJEKTPUYHOI  EHEPriero
BUPOOHMYMX, KOMEPUIMHUX 1 KOMYHAJIbHO-ITOOYTOBUX
00’ €KTIB;

— CHCTEMH CHEPTeTHYHOTO MEHEIKMEHTY BUPOOHUYHX,
KOMEPIIHHUX 1 KOMYHAJIBHO-TIOOYTOBUX 00’ €KTIB;

— CHCTEeMH MOHITOPUHTY, OOJIKy Ta KepyBaHHS
€HEPTrOBUKOPUCTAHHSIM.

IIpeamer: — mpouecu BUPOOHHUIITBA, TIEepenadl Ta
pO3MOAITy  eHeprii B cHUCTeMax  3a0e3rledyeHHs
CJICKTPUYHOIO €HEPri€l0 BUPOOHUUMX, KOMEPIIHHUX 1
KOMYHaJIbHO-II0OYTOBUX 00’ €KTIB;

— TpOLECH  CIOXHUBAaHHA  EJIEKTPUYHOI  eHepril
CJIEKTPOTEXHIYHUM Ta €JIEKTPOMEXaHIYHUM OO0JaHAHHSIM
00’€KTIB BHpPOOHHMYOI, KOMEpLIMHOI 1 KOMYHaJbHO-
no0yToBoOi cdepu;

—  eHepreTnyHa e(eKTUBHICTb OOJIAHAHHS Ta CUCTEM
3a0€3MEUCHHS]  CJIGKTPUYHOI0  EHEpri€cl0 00 €KTIB
BUPOOHMYOT, KOMEPIIIHHOT 1 KOMYHaJIbHO-TIOOYTOBOI
chepu;

—  yOpaBIIHHS  CHOXKHUBAaHHSAM Ta  €(EKTHUBHICTIO
BUKOPUCTAaHHS EHEPTETHUYHUX PECYPCIB.

i HaByaHHfA: OiAroToBKa  (axiBIiB, 3JaTHUX
MIPOBOAUTH €HEepreTUyH1 ayJIuTH BUPOOHHUYHX,
KOMEpPUIMHUX Ta KOMYHaJIbHO-OOYTOBUX 00 €KTIB,
3MIMCHIOBATH  aHali3  E€HEePreTU4YHOoi  e(EeKTHUBHOCTI




TEXHOJIOTIYHOTO  Ta  EHEepPreTMYHoro  oOJagHaHHS,
BUPOOHUYHUX TIPOIECIB Ta CHCTEM, pO3pOOJIATH Ta
BIIPOBAKYBATH €HEProePEKTUBHI 3aX0/I1 Ta TEXHOJIOTII B
mpoliecax BUPOOHHUIITBA, PO3MOJLTY, IMEPETBOPEHHS Ta
BUKOPDHUCTAHHA EHEPreTUYHHUX PecypciB, 3A1HCHIOBATU
YIPABTIHHS 1X CIIOKUBAHHSM.

Teopernunmii 3MicT npeaMeTHOl o0Jiacri:
dbyHIaMeHTalbHI  3HaHHS MPUHIUIIB 1OOYyIOBU Ta
(byHKuloHyBaHH;I CUCTEM 3a0e3NeueHHSs €NEKTPUIHOIO
CHEpriel0  O0’€KTIB  BUPOOHUYOI, KOMepHII/IHOI 1
KOMYHaJIbHO-TI0OYTOBOi  cepu, pexumiB podOTH Ta
MPOLIECIB  €JIEKTPOCIOKUBAHHS iX TEXHOJOTIYHOTO Ta
€HEpPreTMYHOro OOJaJHAHHS, 3HAHHA MPUHIUIIB Ta
MIJIXOMIB /IO OIIHKKM 1 KOHTPOJIO  €()EKTUBHOCTI
BUKOPUCTAHHS €JIEKTPUYHOI €HEprii, 3HaHHS METOA0JIOT1i
CTBOPEHHsSI Ta 3aCTOCYBaHHS CHUCTEM EHEPreTHYHOIO
MEHE/UKMEHTY Ha  BIANOBIAHMX 00 ’€KTax, CHCTEM
MOHITOPHUHTY, 00Ky Ta KEpyBaHHS
C€HEPrOBUKOPUCTAHHIM, 3HAHHS MPUHIUIIB Ta MIIXO0J1B
JI0  YNOPaBJIIHHSA  CHOXHUBAHHSAM Ta  €(PEKTUBHICTIO
BUKOPHCTAHHS CHEPTETHYHHUX PECYPCIB.

MeToau, MeTOAMKM Ta  TEXHOJOril:  METOoIHu
MOJICITIOBAHHS TPOIIECIB CHEPTOCIIOKUBAHHS, METOJIN Ta
CocoOM  OIMHKA 1  KOHTPONO  €(PEKTUBHOCTI
BUKOPUCTAHHS €JIEKTPUYHOI €Heprii oOJiaJlHaHHAM Ta B
cucTeMax 3a0e3IMeUYeHHsI EJIEKTPOCHEPTi€l0, METOIu Ta
CIOCOOM YTPaBIIHHA CIIOXHBAaHHSAM Ta €(EKTHUBHICTIO
BUKOPHCTAaHHS €HEPTEeTHUYHUX PECYPCIB.

IncTpymenTn Ta 00JIaJHAHHSL: KOHTPOJIbHO-
BUMIPIOBaJIbHI MPUJIAA Ta 3aCO0M MOHITOPUHTY, OOJIKY
Ta KEpyBaHHS CHEPrOBUKOPUCTAHHSM, KOMII IOTEpHA
TEXHIKA.

OpieHTallisi OCBITHBOL

porpamu

OCBITHBO-HAayKOBa




OcHoBHUM (HOKyC
OCBITHBOI ITPOTpaMu

CroeniaipHa ocBITa 3a CIELAIbHICTIO 141 —
EnexTpoeHepreTrka, eIeKTPOTEXHIKA, EIICKTPOMEXaHiKa.

Ponb eHeproMmenemkepa mojsira€ B CHCTEMHOMY aHalli3i,
KoH(DIirypamiitHoMy MEHEDKMEHTI EeHEepProCIIOKUBAHHS.
ba3zoBa miaroToBKa eHEpromMeHemKepa IMepemdadvac:
CHEPreTUYHUN  MEHEIKMEHT  Majioi  CHEPIreTHKU;
CHEPreTUYHUN  MEHEIDKMEHT  CIIOKWBAaHHA  CHEprii;
SHEpreTUYHE TPABO.

AKIeHT poOuThcsi Ha (QOpMYBaHHI Ta PO3BUTKY
npodeciiHuX KOMIIETEHTHOCTEH Yy cdepi po3poOKu
CUCTEMHU EHEPreTUYHOTO MEHE/KMEHTY 3TiJHO BUMOT
cepii cragmaptiB 1SO 50001 Ta mojoXeHb KOHIIEMIIIT
Smart Grid; BeneHHS MOHITOPUHIY €HEPrOBUKOPHCTAHHS
TSt 3a0€e3MeueHHS eHEePro30epirarouux /
eHEeproe()eKTUBHUX PEKUMIB, PO3POOKU Ta 3IHCHEHHS
ceprudikamii  eHeproedexTuBHOCTI  OyAiBenb  Ta
1HKEHEPHUX CHOPY/; BEJICHHS MAPKETHUHIOBOI M1SUIBHOCTI
Ta (dopmyBaHHS O13HeC-TIpoLIECiB y cdepi
eHEepProePeKTUBHOCTI Ta eHepro3ade3neueHHs
NIJOPUEMCTB ~ Ta  Opradizamid, y TOMYy  4YHUCIHI
pPETIOHATLHOTO ~ Ta  3arajbHOJICP)KABHOTO  PiBHS,
3a0€e3Me4eHHs IIsUIbHOCTI KOMITaHIi HaA €eHEPrOPUHKY.
OcBiTHs  Tporpama  CHOpsSMOBaHa Ha  TO€THAHHS
1H)KEHEpHOT'0 MHCIICHHS 3 JIOCTITHUIIBKOIO (HAYKOBOIO)
IHHOBAIIMHOIO  JISJBHICTIO, 30KpeMa, IHTEIPOBaHE
MOEIHAHHS KYpCiB HaBYaHHS MUCIMIUIIH 3 1HXKEHEPHOI
M1TOTOBKH 3 Cy4YaCHUMH 1HpopmariiHo-
KOMYHIKAI[IHHUMU ~ TEXHOJIOTISIMM B €HEPreTHIl],
OTpUMaHHSIM HEOOXITHUX JOCIITHUIILKIX HaBUKIB.

Kuarouosi cJjioBa: eHepro30epeKeHHs,
eHeproe()eKTUBHICTh, EHEPTOMEHEKMEHT, PUHOK €HEpTii,
€HEeproayiuT, CUCTEMU €HEProMEHEHKMEHTY,

€HEProcepBiC, EHEProKOHCAITHHI, €HeprocepTudikar,
KEpyBaHHA IONUTOM, BIJIHOBIIIOBaH1 JIKEpena eHeprii,
O13Hec-TpoliecH, 1HTEJICKTyaJIbHI CUCTEMU
€HEpro3ale3rneueHHs, pPUHOK  EJEKTPUYHOI  E€Heprii,
aKTUBHUM  CIOXKUBA4  €JIEKTPOEHEprii, eHeproayaur,
eHeprocepric, iHhOpMaITHO-KOMYHIKAIIHI TEXHOJOT 1]




Oco06aMBOCTI IPOTpaMHU

XapakTepHOIO OCOOJIMBICTIO OCBITHBOI TMPOTPaMH €
noryimbJjieHe BUBYEHHS JTUCLMIUIIH, IO CHOPSIMOBaHI Ha
dbopMyBaHHS 34aTHOCTI aHAJI3yBaTH Ta MPOTHO3YBATH Ha
CUCTEMHOMY DPiBHI e(EKTUBHICTP 1 €KOJOTIYHICTh
CHEproTEeXHOJOTIH, pO3pOOJATH KOMIUIEKCHI  3aXO0Au
MO0  KepyBaHHS  eHEepProe(eKTUBHICTIO, 30Kpema,
BIIPOBA/DKCHHS CHCTEM EHEPreTUYHOTO MEHEIKMEHTY,
eHeproe(PeKTUBHUX  TEXHOJOTIH Yy  BUPOOHHIITBO,
KepyBaHHA  TpoIlecaMd  €HEproepeKTUBHOCTI  Ha
nianpueMcTBl  (oprasizaimii) B paMmkax (HopmMyBaHHS
IHTEICKTyaIbHUX EHEPTeTUYHUX KOMIUIEKCIB Ta CHCTEM
3rigHo mosiokeHb koHuenuii Smart Grid, 3pificHeHHS
CHEpProayauTty Ta cepTudikaTHOI 1 EHEpProcepBiCHOI
JISTTBHOCTI, peati3allis MpoeKTiB eHeProBUKOPHUCTAHHS Ta
€HEProCEPBICHUX KOHTPAKTIB 3 MIUPOKUM 3aCTOCYBAHHSIM
1H(hOpMaIITHO-KOMYHIKAIIMHUX TEXHOJIOTIH.

[HHOBamiiHA mpodeciiiHa JIAJIBHICTh 32 OCBITHBOIO
MPOTPaMoI0 3IIMCHIOETHCS IUISIXOM 1HTEpHAIllOHATI3aIli1
OCBITHBOT'O TPOLECY 1 peai3yeTbCs 4Yepe3 TapMOHIWHE 1
OaratoBUMIpHE BUXOBAaHHS MaOyTHIX
BHCOKOKBaNI(1KOBaHUX (paxiBLIB, 3[ATHUX KOMILIEKCHO i
CHUCTEMHO aHaJi3yBaTH MPOOJIEMU €HEPreTUYHOI Oe3MeKu
€HEPrOMEHEPKMEHTY, (YHKIIOHYBaHHS €HEPrOPUHKY,
peamizaiii MOJMITUKH €HEProeeKTUBHOCTI, 30KpEMa,
€(pEeKTUBHOTO €HEpro3abe3NeueHHs, y TOMY 4YHCIl 3
BUKODUCTAHHAM HETPAJAMLIMHUX Ta BIJHOBJIIOBAHUX
JUKEpeIT EHEprii.

VHIKaNbHICT,  OCBITHBOI Ta  HAayKOBOi  Opi€HTaIlii
MporpaMu TOJISITAE 'y MOKJIMBOCTI OBOJIOJIITH HaBUKAMU
OpraHizamiifHoi Ta YHpaBIIHCHKOI IISJIBHOCTI B cdepi
€HEPreTHYHOr0 MEHEKMEHTY Ta eHeproeeKTUBHUX
TEXHOJIOT1H, a TAKOK (POPMYBaHHSI BUCOKOT aJallTUBHOCTI
MaricTpiB-HayKOBIIIB Y€Pe3 B3aEMOJIII0 3 POOOTOAABLSIMU
Ta IHIIUMHU CTEUKXOJIEpaMHu.

Jlnst CTyneHTIB JTaHOT MPOrpaMH € MOXJIMBICTh y4acTi B
mporpamMax MiDKHApPOJHOI MOOUTHHOCTI Ta OTPUMAHHS
MOJBIMHOTO AWIUIOMY BapiiaBcbKoro TEXHOJOTITYHOTO
YHIBEPCUTETY.




4 — IlpuaaTHicTh BUNNYCKHUKIB /10 MPaleBJIAIITYBAHHS Ta NOJAJbIIOT0 HABYAHHS

[IpunatHicTh 10
IpareBiIalTyBaHHS

3rinHo 3 kiacudikaropom  mpodeciii  JIK003:2010
BUITYCKHUKH MOXKYTb 3aiiMaTH Taki MOCA/IN;

2143.1 InxeHep-A0CHIIHUK 13 eHEPTETUKH CLTECHKOTO
rOCIoIapcTBa

2143.1 Momnoammii HAayKOBUHM CHIBPOOITHUK
(emeKTpoTEXHIKA)

2143.1 HaykoBuii CrliBpOOITHHUK (€IEKTPOTEXHIKA)
2143.1 HaykoBwuii criiBpOOITHUK-KOHCYJIBTAHT
(emeKTpoTEXHIKA)

2149.1 Monoammii HAyKOBUM CIIBPOOITHUK

2149.2 ImxeHep-a0Cai HuK

2149.2 Excriept 13 eHepro30epe:keHHs Ta
eHeproepeKTUBHOCTI

2149.2 KoHCyNbTaHT 13 €HEPro30epeskeHHs B OYI1BIISAX
2149.2 KoHCyNbTaHT 13 €HEpro30epekeHHs Ta
eHeproe(eKTUBHOCTI

2149.2 [nxeHep 13 BOPOBAIKEHHSI HOBOT TEXHIKU 1
TEXHOJIOT1H

2149.2 [nxeHep 3 po3paxyHKIB Ta pEKUMIB

2310.2 AcucteHt

2310.2 Buknanay BUIIOTO HABYAIBHOTO 3aKIa1y

2320 Buknangau npodecitHO-TeXHIYHOTO HaBYaIbHOTO
3aKiamy

MoskniuBa npodeciiina ceptudikariis

HOI[EIJIBHIG HaB4YaHH

[IponoBxkeHHss HaBuaHHA 3a mporpamoro PhD (Tpethoro
OCBITHBRO-HAYKOBOT'O PIBHSI)

5 — BukJ/aJjaHHA TA OLIHIOBAHHSA

BI/IKJIa)IaHHH Ta HABYAHHA

Jlekuii, TpakTUYHI Ta CEMIHAPCHKI 3aHATTSA, KOMI IOTEPHI
MPaKTUKYMU 1 JTaOopaTopHI poOOTH; KypCOBI MPOEKTH 1
poOOTH; TEXHOJOrId 3MINIAHOTO HAaBYaHHS, MPAKTUKH 1
€KCKypcCli; ~ BUKOHaHHS  MariCTepCchbkoi  JAMCepTallii.
Mo>ksIMBe 3aCTOCOBYBaHHS 3MIIIaHOT ()OPMU HABUAHHSI

OriHIOBaHHS BiamnoBimHO 10 pEeUTHHrOBOI CHCTEMHU OIIHIOBAHHSA, YCHI
Ta MMCbMOBI €K3aMEHH, TECTYBAHHSI
6 — IlporpamHi KOMIETEHTHOCTI
[HTerpansua 31aTHICTh PO3B’SI3yBaTH CKIIAJIHI 3a7a4l Ta MpoOJIeMH Mij
KOMITETEHTHICTh yac nmpodeciitHoi AiSUIbHOCTI y ray3l eeKTPOECHEPTeTHKH,

CJIEKTPOTEXHIKM Ta eJIeKTpoMexaHiku abo y mpolect
HaBYaHHs], W0 Tmepeadadae TPOBEIACHHS JOCIiIKEHb
Ta/abo0 3MA1MCHEHHS 1HHOBAIll Ta XapaKTepU3YyeThCS
HEBHU3HAYEHICTIO YMOB 1 BAMOT
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3araabHi komnereHTHOCTI (3K)

3K 1 | 3nmatHicTh A0 aOCTPAKTHOTO MUCIICHHSI, aHAII3y Ta CHHTE3Yy

3K 2 | 3matHicTh 10 MOMTyKy, 00pOoOJICHHS Ta aHami3y iHMOpMaIlii 3 pi3HUX JHKepen

3K 3 | 3gatHicTh A0 BUKOPHUCTAaHHA 1HQOPMALIHHUX 1 KOMYHIKallIHHUX TEXHOJIOT1H

3K 4 | 3gatHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CUTYAIISIX

3K 5 3,Z[aTI.JIiCTI: BUKOPHCTOBYBATH 1HO3eMHY MOBY I 3[1ACHEHHS HAayKOBO-
TEXHIYHOI JISTTbHOCTI

3K 6 |3nmarHicth npuiiMaTtu OOTPYHTOBAH1 PIIICHHS

3K 7 | 3natHicTh BUMTHUCS Ta OBOJIOJIBATH CYYaCHUMH 3HAHHSIMU

3K 8 | 3natHicTh BUSBISATH Ta OI[IHIOBATH PU3HKHU

3K 9 | 3matHicTh mpaitoBaTH aBTOHOMHO Ta B KOMaH/I1
3MaTHICTh BHSIBIISITH 3BOPOTHI 3B’SI3KM Ta KOpEryBaTH CBOI [ii 3 iX

3K10 | BpaxyBaHHsAM

daxoBi komMneTeHTHOCTI (PK)

3/1aTHICTh 3aCTOCOBYBAaTU OTPUMaH1 TEOPETUYHI 3HAHHA, HAYKOBI 1 TEXHIYHI

OK 1 |Merogu misi BUPIIMIEHHS HAYKOBO-TEXHIYHUX MpOOJieM 1 3aJad B ramysi
€HEePreTUYHOr0 MEHEPKMEHTY 1 eHeproe()eKTUBHOCTI
34aTHICTh 3aCTOCOBYBAaTH ICHYIOY1 Ta pO3pOOISATH HOBI METOJIU, METOAMKH,

@K ?2 | TexHOJIOTII Ta MpOLENypH sl BUPILICHHS I1HXEHEPHUX 3aBJaHb B raiysi
€HEPreTUYHOr0 MEHEXKMEHTY 1 eHeproe()eKTUBHOCTI

PK3 3,Z[aTHiC.TB IJIaHYBaTH, OpPTraHi30BYBaTH Ta MPOBOJIUTH HaYKOI?i JOCIIIKEHHS
B T'ajly31 EHEpreTHYHOr0 MEHEKMEHTY 1 eHeproe()eKTUBHOCTI

®K4 |3paTHICT po3po0NATH Ta BIPOBAIKYBATH 3aXOAM 3  MIJBUIICHHSA
E€HEepPreTuyHOi e(heKTUBHOCTI Ta €KOJOTIYHOI OE3MeKH MpH MPOCKTYBaHHI Ta
eKcIuTyaTallii  oOjajHaHHSA, O0’€KTIB BHUPOOHHMYOI, KOMEPIIHHOI 1
KOMYHaJIbHO-TIOOYTOBOT ChepH.

®K5 |3matHICTE 3OIMCHIOBATH aHalIl3 TEXHIKO-€KOHOMIYHMX IIOKa3HUKIB Ta
EKCIIePTU3y MPOEKTHO-KOHCTPYKTOPCHKUX PIIICHh B Tally3l €HEPreTHYHOTO
MEHEJKMEHTY 1 eHeproeeKTUBHOCTI

®K6 | 3gaTHICTH AEMOHCTPYBATH 3HAHHS 1 PO3YMIHHS MAaT€MaTUYHUX MPUHLMUIIB 1
METO/IB, HEOOXITHUX JJII BHUKOPHUCTAHHSI B Taldy3l EHEPreTUYHOTO
MEHEHKMEHTY 1 eHeproe(eKTUBHOCTI

®K7 | 3gaTHICTH 1EeMOHCTPYBAaTU O013HAHICTh 3 MUTAHb IHTEIEKTYaIbHOI BIACHOCTI
Ta KOHTPAKTIB B rajgy3i €HepreTHYHOro MEHEPKMEHTY 1 eHeproe(eKTUBHOCTI

®K8 | 3gaTHICT, [OOCHIKYBAaTH Ta BHU3HAYUTH MpolOieMy 1 1AeHTU(IKYBaTH
OOMEKEHHs, BKJIIOYAIOUM Ti, L0 TOB’S3aHl 3 MPOOJIEMaMH OXOPOHHU
IPUPOJIU, CTAJIOTO PO3BUTKY, 370pOB'S 1 O€3MEKH Ta OILIHKAMH PU3HKIB B
ray3i eHepreTHYHOTO MEHEDKMEHTY 1 eHeproeeKTUBHOCTI

®K9 |3gaTHICT, pO3YMITH 1 BpaxoBYBaTH COLIaJbHI, €KOJOTIYHI, ETUYHI,

C€KOHOMIYHI Ta KOMEPIIiiiHI MIpKyBaHHS, IO BIUIMBAIOTh HA peaji3ailiio
TEXHIYHUX  pIMIEHh B  Tally3l CHEPreTUYHOrO0  MEHEIKMEHTY 1
eHeproe(eKTUBHOCTI
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OK10

3MaTHICTh KepyBaTH MPOCKTAMH B Taly3l €HEPTeTUYHOTO MEHEDKMEHTY i
eHeproe)eKTUBHOCTI 1 OIIHIOBATH 1X PE3YyJIbTaTH

OK11

31aTHICTD OLIIHIOBATH [MOKa3HUKU €HEepreTUYHO1 e(heKTUBHOCTI
(GyHKI[IOHYBaHHS 00’€KTiB BHUPOOHWYOI, KOMEpIIIHOI 1 KOMYyHaJIbHO-
moOyToBO1 chepu

OKI12

3MaTHICT,  pO3pOOJSATH  MJIAHM 1  TPOEKTH  MIJBUIICHHS  PIBHSA
eHeproe(peKTUBHOCTI BHUPOOHUYUX, KOMEPILINHUX 1 KOMYHAIBHO-TTOOYTOBUX
00’€KTIB 3 ypaxXyBaHHSIM BCiX AacHeKTiB MpoOJeMH, BKJIIOYAI0YHN
BUPOOHUIITBO, EKCILTyaTaIlilo, TEXHIYHE OOCITyroBYBaHHS Ta YTUJI3aLII0 iX
oOyaTHaHHS.

®K13

31aTHICTh JIEMOHCTPYBAaTU OOI13HAHICTh Ta BMIHHS BHUKOPHUCTOBYBATH
HOPMATHBHO-TIPABOBI aKTH, HOPMH, MpaBuUja ¥ CTaHAAPTH B Taiysi
SHEPreTHYHOTO MEHE/DKMEHTY 1 €eHeproe()eKTHBHOCTI

OK14

3MaTHICTP ~ BUKOPUCTOBYBAaTHM  METOAM  OIIHKM  OO’€KTIB  TIpaBa
IHTEJIEKTYaJIbHOI BJIACHOCTI JJIs MOJAJbIIOI iX KOoMepliami3aiii , B TOMY
YUCII ISl OPOJAXy JIIEH31H 1 TpaHchepy TEXHOJIOTIH

OKI5

31aTHICTh MyOJIIKYBAaTH PE3YJIbTATH CBOIX JOCHIKEHb Y HAYKOBUX (PaXOBHX
BHJIAHHSX

DK16

3MaTHICTh  3aCTOCYBaTH  OCHOBHUM  IHCTpyMEHTapiii  1HHOBAIIHHOTO
MEHEHKMEHTY, (POpMyBaTH KOMIUIEKCHE PO3YMIHHS MpPOOJIEeM YIpaBIiHHS
1HHOBAIIHHOIO JIISUTBHICTIO IMINPUEMCTBA

OK17

3/1aTHICTh BUKOPUCTOBYBATH MPOrpaMHe 3a0e3MeUeHHs 1 KOMIT FOTE€PHOTO
MOJICTIOBaHHS, aBTOMATHU30BAaHOTO IMPOEKTYBaHHS, aBTOMAaTHU30BaHOTO
BUPOOHUIITBA 1 ABTOMATHU30BaHO1 PO3POOKU a00 KOHCTPYIOBAHHS €JIEMEHTIB
€JICKTPOCHEPTeTUYHUX, CJICKTPOTEXHIYHUX Ta €JIEKTPOMEXaHIUHUX CUCTEM

OK18

3MaTHICTh peai3oByBaTH OCBITHI MpOrpaMd Ta HABYAJIbHI IUJIAHU Y
BUIMOBITHOCTI JI0 JEp’KaBHUX CTaHJApPTIB BHUIOI OCBITH, a TaKOX
pO3pOOJISITU Ta TPOBOAUTH BCl BUIW 3aHATh 1 KOHTPOJBHUX 3aXOJIB Y
BUIIIOMY HaBYAJILHOMY 3aKJIal

OK 19

3aTHICTh BUKOPUCTOBYBATH METOAM KOHTPOJIO TEXHIYHOIO CTaHy
€JIEKTPOCHEPTETUYHOTO  OOJa HaHHS Ta  CHCTEM YIpaBITIHHS
TEXHOJIOTIYHUMHU TIpollecaMu Ha o00’€KTax BHUPOOHMYOI, KOMEPIIIHOT 1
KOMYHaJIBHO-TIOOYTOBOT cepu, po3poOJieHHs, CKIaJAaHHS Ta BEIACHHS
TEXHIYHOI  JIOKyMEHTalli, = BUKOPUCTOBYBaTM  OCHOBHI  IOJIOKEHHS
MDKHApPOJIHUX HOPMATHBIB EHEPrOMEHEKMEHTY.

OK 20

3MaTHICTh  3aCTOCOBYBaTHM  JIOCBiJ  BIJHOCHO OCHOBHHMX  IPHUHIIUITIB
pO3po0JIeHHsT Ta peantizaiii eHeproe)eKTUBHMX TEXHOJOrIM B Tpoliecax
BUPOOHUIITBA, PO3MOJAUTY, TEPETBOPEHHS Ta BUKOPUCTAHHS TAJUBHO-
€HEPreTUYHUX PeCcypciB.

DK 21

31aTHICTH 3A1MCHIOBATH CHEPTETHYHUNA ayAUT MPOMHUCIOBUX Ta KOMYHAJIHHO-
moOyTOBUX 00’€KTIB, MPOBOJWUTH aHANl3 EHEPreTHYHOI €(PEKTUBHOCTI
TEXHOJIOTIYHUX TIPOCKTIB, BIPOBAKYBaTH €HEProe(EKTUBHI 3aXOIu Ta
TEXHOJIOT1i.
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DK 22

3MaTHICT, CTBOPIOBAaTH Ta 3acCTOCOBYBAaTH aBTOMATHU30BaHI CHCTEMH
KOMEPIIMHOTO Ta TEXHIYHOTO OOJIKY €HEpProCHOXKMBaHHS, KOHTPOJIIO Ta
yIpaBJIiHHS €HEPTOBUKOPUCTAHHSIM

OK 23

3MaTHICTh PO3POOJIIOBATH TMEPCIECKTHBHI IUIAHW Ta 3aXOAM peaizariii
MOJIITUKA ~ €HEPro30epekeHHs,  BIPOBAKEHHS  CUCTEM  YIPaBIiHHSI
CHEPrOBUKOPUCTAHHIM, PO3BUTKY CHCTEM 3a0€3MEUYCHHS CIIOKHUBAYiB
CJIEKTPUYHOIO CHEPri€r0, BUKOHAHHS TpadikiB MIaHOBO-TIONEPEIKYBAIBHUX
poOiT 1  0OCIyroByBaHHsS  €JIEKTPOCHEPTreTUYHOTO  OOJIaJHAHHS 34
MOKa3HUKAMH €HEepProeeKTUBHOCTI.

OK 24

31aTHICTh 70 AUIOBUX KOMYHIKaliid y mpodeciiiHiii cdepi, 3HaHHS OCHOB
JJOBOTO  CIUJIKYBaHHsI, HAaBUYKHM POOOTH B KOMAaH[I, 3a0e3nedyeHHs
ONTUMAJILHOTO COLIAJIbHO-TICUXOJIOTTYHOTO KJIIMATY Y KOJICKTHBI.

DK 25

3/1aTHICTh BUKOHYBAaTH Ta OLIHIOBATH TEXHIKO-€KOHOMIYHY €(EeKTHUBHICThH
NPOEKTYBAaHHS, JIOCHIPKEHHS, BIPOBA/PKEHHSI CHUCTEM EHEPreTUYHOTO
MEHEIKMEHTY, PO3pOOJISITH HOBI 3aX0/M 3 MiABUIIEHHS €HEPTroe(eKTUBHOCTI
CHUCTEM eHepro3ade3neueHHs CIIO’KMBAYIB, OI[IHIOBATH
KOHKYPEHTOCIIPOMOKHICTh IPOIMOHOBAHUX TEXHIKO-TEXHOJIOTIYHUX PIIICHb.

/ — IlporpamHi pe3y/JibTaTH HABYAHHSA

3HAHHA

3H 1

3HaHHS OCHOBHUX BHJIB IHTEJIEKTYallbHUX TMpPaB Ta CIOCOOIB iX 3aXHCTY,
METOJIOJIOTIYHMX  Ta  3aKOHOJABYMX  OCHOB  CTBOPEHHA  00’€KTIB
1HTEJIEKTYyaJIbHOI BIIACHOCTI

3H2

3HaHHS OCHOBHHUX IOJIOXXE€Hb HOPMATHMBHO-3aKOHOJABUMX JOKYMEHTIB, SIKI
pErJIaMEeHTYIOTh IHHOBALIMHY JISJIbHICTD B YKpaiHi

3H3

3HaHHS MEpeiKy OCHOBHUX BIAKPUTHX MIKHApOJHUX OAHKIB €JIEKTPOHHHX
pecypciB 11st 3a0€3MeUeHHs MATPUMKHA OCBITSHCHKO1, HAYKOBO-1HHOBAIIMHO1
TISUIBHOCTI

3H4

3HaHHS OCHOBHUX TMPHUHIMIIB CTAJOr0 PO3BUTKY CYCHUIbCTBA 3
ypaxyBaHHSM COIIIAIbHUX TEXHOJOTIYHUX, €KOHOMIYHUX Ta EKOJOTTYHHX
aCIIEKTIB JISUILHOCTI JIFOAUHA

3HS5

3HaHHS 1HO3EMHOI MOBU Ha PiBHI, 110 3a0e3Meuye BUIbHE BEJEHHS TUCKYCIH
13 3apyODKHMMHM HAyKOBISIMH 32 TEMATHUKOI AaKTyaJbHMX HAyKOBHX 1
TEXHIYHUX npobiem €JIEKTPOEHEPTETUKH, €JIEKTPOTEXHIKU Ta
€JIEKTPOMEXAHIKM Ta MOKJIMBICTb BUCTYNY 3 HAyKOBUMHU JOMOBIASIMU Ha
3apyO1>KHUX KOH(PEpEeHLIsIX Ta CUMITO31yMax

3H6

3HaHHS YMHHUX CTaHAApTIB, HOPMATUBHO-TIPABOBUX aKTIB Ta MPABUJI, 3T1AHO
3 AKMMU B YKpaiHi NPOBAaAUTHCSA MISUIBHICTH B Taly3l €HEPreTUYHOIrO
MEHE[KMEHTY 1 €eHeproeeKTUBHOCTI

3H7

3HaHHS  mpaBwi  O€3MeYHOi  eKCIuTyaTallli  eJIEeKTPOCHEPTeTHYHOTO,
CICKTPOTEXHIYHOTO Ta €JICKTPOMEXaHIYHOT0 00Ia{HaHHS

3H 8

3HaHHSA mTOJOXKeHb EHepreTnuHoi cTparerii YkpaiHM Ta TPUHIMIMIB
E€HEePreTUYHOI O€3MeKu

3H9

3HaHHA €(QEeKTUBHMUX CIOCOOIB Ta MiAXOJIB, COPSIMOBAHMX Ha MiJBUILCHHS
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eHeproe(peKTUBHOCTI 00 ’€KTIB BUPOOHMYOI, KOMEPIINHHOI 1 KOMYHaJIbHO-
1o0yToBOi chepu

3H 10

3HaHHS MOJIOKEHb HOBITHIX MIJAXOIB Ta CYyYaCHUX METOJUK IMPOBEACHHS
HAyKOBUX JOCHIUKEHb B Taly3l CHEPreTUYHOTO MEHEIKMEHTY 1
eHeproeeKTUBHOCTI

3H 11

3HaHHA CyYaCHHX METOJIB MaTeMaTHYHOTO MOJICJIOBAHHS IPOLECIB
€HEeprocroXUBaHHS Ha 00’€KTaX BUPOOHHUOI, KOMEPILINHOI 1 KOMyHAIbHO-
moOyToBO1 chepu

3H 12

3HaHHS Cy4YacHUX IMpPOrpaMHUX 3aco0iB, NPHU3HAYEHUX JUIsI CTBOPEHHS
KOMIT'FOTEpHUX  MOJeNed Ta  TIMOOKOTO  JIOCHIDKCHHsSI  IPOIIECiB
E€HEeProCroXKUBaHHA HAa 00’€KTax BUPOOHWYOI, KOMEPIIHHOI 1 KOMyHAJIbHO-
no0yToBOi chepu

3H 13

3HaHHA Teopli CKJIAJHUX CHUCTEM, CHUCTEMHOrO aHaji3y Ta MaTeMaTHUYHUX
METO/IIB, SIKI 3aCTOCOBYIOTH ISl PO3B’SI3aHHS 3a7ad ONTUMI3alii B ramysi
€HEPreTUYHOr0 MEHEPKMEHTY 1 eHeproe()eKTUBHOCTI

3H 14

3HaHHA WIAXOAIB [0 ONTUMAIbHOTO IUTAHYBAaHHS Ta IPOBEICHHS
€KCIIEpUMEHTIB, METOJMK OOpOOKM Ta  OI[IHIOBaHHS  pe3yJbTaTiB
EKCIIePUMEHTAIbHIUX  JOCTIDKEHb 13 3aCTOCYBaHHSIM  CydYacHUX
1H(MOpMAIIHHUX TEXHOJIOT1M, YUHHUX HOPM Ta BUMOT J10 O(pOPMIICHHS 3BITIB
3 HAYKOBO-AOCIITHUX POOIT

3H 15

3HaHHS CKJIaAy Ta MOCI1TOBHOCTI pO3pOOKH IHHOBAIIWHUX MPOEKTIB

3H 16

3HaHHA AaHAMTHYHAX CHOOCOOIB BH3HAYEHHS Ta YHCEJIIBHUX METOIIB
pPO3paxyHKy TIPOIIECIB EHEProClOKUBaHHA Ha 00’€KTax BUPOOHUYOI,
KOMEpUIHHO1 1 KOMyHAJIBHO-TOOYTOBO1 chepH

3H 17

3HaHHS NPUHLMINB €(QEKTUBHOIO YMNPABIIHHSI BUPOOHMYOIO Ta HAYKOBO-
JTOCHTIHOK  AISUTBHICTIO 13 3aJyYCHHSM IHHOBAIlIMHMX TMIJIXOAIB Ta
TEXHOJIOT1H

3H 18

3HaHHSA 3aKOHOJAaBYO-HOPMATHUBHOI 0a3u, sKa OOYMOBIIOE TPOBAIKCHHS
JISTBHOCT1 Y Tally31 €HEPreTUYHOTO0 MEHEIKMEHTY Ta €HeproeeKTUBHOCTI,
METO0JIOT1I Ta METOIHUK, KJIACUYHHUX Ta IHHOBAI[IMHUX TEXHOJIOT1H HAaBYaHHS
y BUIIINA KO

3H 19

3HaHHS Cy4aCHUX METOIB MOOYIOBH Ta PO3PaXyHKIB CUCTEM BUPOOHUIITBA,
PO3MOJIUTY Ta BUKOPHCTAHHS MAJIMBHO-CHEPTETHUYHUX PECYPCIiB

3H 20

3HaHHS METOMAIB MOOYAOBU €HEPreTUYHUX OajaHCIB, CIIOCO01B 11eHTH(DIKaLIT
Ta TOOYAOBM MOJENE TEXHOJIOTIYHUX MPOLECIB, Cy4aCHUX MPUHLUIIIB
VOPABIIHHS E€HEProCHOKMBAHHIM 3 YpaxyBaHHSM CHCTeM TapudiB Ha
€JIEKTPUYHY Ta TEIJIOBY €HEPIII0

3H 21

3HaHHS OCHOBHUX MPHUHIIUIIIB (byHKuloHyBaHHﬂ HOPMAaTHUBHO-IPABOBUX
aKTiB, YMHHUX CTAHJIAPTIB 1 TEXHIYHUX YMOB, IHCTPYKIIH Ta 1HIIUX
HOPMATHBHO-PO3MOPSIUNX IOKYMEHTIB PUHKY €JICKTPUYHOI EHepTii

3H 22

3HaHHS MOXJIMBOCTEH 3aCTOCYBAHHS CyYaCHHMX JIOCSATHEHb Yy Tally3dx
CJIEKTPOCHEPTETHKN Ta TEIUIONOCTAYaHHS Yy BUPOOHUYO-TEXHOJOTIUHIN
JISTIBHOCT], €(PEeKTUBHUX METOJIIB Ta CHOCOOIB ONTUMI3alll MapaMeTpiB
TEXHOJIOTTYHUX PEKUMIB, BAMOT OXOPOHH Tpall
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YMIHHA

YM 1

YMiHHS 3HAXOJUTH MOKJIMBOCTI MIJBUILICHHS eHEProeeKTUBHOCTI 00’ €KTIB
BUPOOHUYO1, KOMEPIIIHHOI 1 KOMyHAJIBHO-MIOOYTOBO1 chepu

YM 2

VYMiHHS BIATBOPIOBATU MPOIECH €HEPTOCHOKMBAaHHS 00’€KTIB BUPOOHUYOI,
KOMEPIIHOI 1 KOMYyHAJIbHO-TIOOYTOBOI cpepr HUIAXOM X KOMIT IOTEPHOTO
MO/ICJIIOBAHHS

YM 3

YMinHs (OpMYBaTH TUTAHH 3aXO0JIiB Ta MPOEKTH 3 MIABUIICHHS CHEPTeTHIHO1
e(eKTUBHOCTI 00’€KTIB BUPOOHHUOI, KOMEPIIHHOT 1 KOMYHAJIBHO-TIOOYTOBO1

chepu

YM 4

VMIHHA aHaJi3yBaTu MIPOIIECH CHEPrOCIOKUBAHHS B
CIICKTPOCHEPTCTHYHOMY, CIICKTPOTEXHIYHOMY Ta €JICKTPOMEXaHIYHOMY
o0JyaTHaHH1 1 BIAMOBIAHUX KOMIUIEKCAX 1 CUCTEMAX

YM 5

VYMiHHS  BpaxoByBaTH TIPaBOBI Ta EKOHOMIYHI  aCHEKTH HAYKOBHUX
JOCTIPKEHb Ta IHHOBAIIHHOT NISITBHOCTI

YM 6

YMIHHS Npe3eHTYBATH MaTepiaid JOCIHKEHb Ha MIKXHApOJHUX HAYKOBHX
KOH(EepeHLIsIX Ta ceMiHapaxX, MPUCBIYEHUX CyYaCHUM MpoOiieMaM B Taiy3i
€HEPreTUYHOr0 MEHEXKMEHTY 1 eHeproe()eKTUBHOCTI

YM7

YMiHHS OOTpyHTOBYBaTH BUOIp HaNpsMy Ta METOJMKH HAayKOBOIO
JOCIIJKEHHST 3 YpaXyBaHHSM CY4YacCHUX MpPOOJIeM B Tally3l €HEpreTUYHOIO
MEHEJKMEHTY 1 €Heproe(eKTUBHOCTI

YM 8

YMiHHS TUTaHYBaTH Ta BUKOHYBAaTH HAyKOB1 JIOCTI/DKEHHS Ta 1HHOBAIIMHI
MIPOEKTH B TAJTy31 EHEPTE€TUYHOTO MEHEPKMEHTY 1 EHEProe()eKTUBHOCTI

YM 9

YMIHHS NO€QHYBATH pi3HI (HOPMU HAYKOBO-IOCHIAHOI POOOTH 1 MPAKTUYHOL
JUSJIBHOCTI 3 METOI0 MOJIOJaHHS PO3PUBY MK TEOPIEHD 1 MPAKTUKOIO,
HAayKOBHUMH JTOCSITHEHHSIMHU 1 1X MPAKTUYHOIO pealli3alli€ro

YM 10

YMIHHS BUIBHO CIUIKYBATHCSI YCHO 1 MHUCBMOBO JIEPKABHOIO Ta 1HO3EMHOIO
MOBaMH 3 CY4YaCHUX HAyKOBUX 1 TEXHIYHMX TPOOJIEM EHEPreTUYHOIrO
MEHEHPKMEHTY 1 eHeproe(eKTUBHOCTI

YM 11

YMiHHS BUSABIATH MpoOsieMu 1 iAeHTH(IKYBaTU OOMEXEHHs, MOB’s3aHl 3
HEOOX1THOCTI 3a0€3MeYeHHsI 0XOPOHU HABKOJUITHROTO CEPEIOBHUIIA, CTAIOTO
PO3BHUTKY, 3JI0POB’S 1 OC3MEKH JIOJWHU Ta OIIHKAMH PHU3MKIB B Tamy3i
€HEePreTUYHOT0 MEHEIXKMEHTY 1 eHeproe(eKTUBHOCTI

YM 12

YMIiHHS BHSIBISITA OCHOBHI YMHHHMKM Ta TEXHIYHI MPOOJIEMH, L0 MOXYTh
3aBa)KaTu BIPOBAIKEHHIO Cy4aCHUX METO/I1B YIOPaBIIHHS
€HEProcroKUBaHHAM 00 ’€KTIB BHUPOOHMYOI, KOMEPLIMHOI 1 KOMYHaJIbHO-
1moOyToBOi chepu

YM 13

YMiHHS BU3HA4YaTH MPOOJIEMHU, SIKI CTOSITh MEpe]] CyCHUIBCTBOM 1 K1 MOXKYTh
OyTH BHPpIIIEH] IUIIXOM BUKOPUCTAHHS Ta JOJEP>KaHHS MPUHIIUIIB CTAJIOTO
PO3BUTKY CYCHIbCTBA

YM 14

YMiHHS ~3AIMCHIOBATH TIONMIYK JDKEPEN PEeCypCHOi MIATPUMKH — JJIs
JI0JTaTKOBOTO HaBYAHHSI, HAYKOBOI Ta IHHOBAIIMHO1 JiSTTLHOCTI

YM 15

YMiHHS 0OMpaTH METOJIM MATEeMaTUYHOTO Ta (HI3UYHOTO MOJCITIOBAHHS
IOpOLIECIB  €HEProCHOKUBaHHS 00’ €KTIB BHUPOOHMYOI, KOMEpUIWHOI 1
KOMYHaJIbHO-1TI0OYTOBO1 chepu
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YM 16

YMiHHSI OpraHi3yBaTH Ta KepyBaTH II3HABAJIBHOK MISJILHICTIO CTYJICHTIB,
dbopMyBaTH y CTYIEHTIB KPUTUYHE MHUCICHHS Ta YMIHHS 3JIMCHIOBaTH
OCBITHIO IISUTLHICTB 31 BCIMa 11 CKJIaJOBUMU

YM 17

YMiHHS  pO3pOONSATH TEXHIYHI 3aBJaHHS Ha HOBI eHeproedeKTHBHI
€JIEKTPOYCTAaHOBKH, TEPEA0BI TEXHOJIOTII, MOJEPHI3AIII0 Ta PEKOHCTPYKIIIIO
CJIEKTPOCHEPTeTUYHUX OO0'€KTIB, a TaKOX HA CHCTEMHU KEpyBaHHS HHUMH,
oOupatu Ta OOIPYHTOBYBATU 3aCTOCYBaHHS €(DEKTUBHUX CXEM Ta MapameTpiB
CUCTEM PO3MOJIiTY eJIEKTPUYHOI Ta TEIJIOBOI eHeprii

YM 18

YMiHHS TPOBOAWUTH TOPIBHSAJIBHHUM aHami3 cXeM eHepro3abe3leueHHs Ta
MOPIBHIOBATH €(EKTUBHICTh 3aCTOCYBaHHS €HEPreTUYHOrO0 0O0JIaIHAHHS
TPaJAUIIIHHOI Ta BITHOBIIOBAHOT EHEPTCTUKU

YM 19

YMiHHS CTBOpIOBaTH €()EKTUBHI 3aCOOU YIpPaBIIHHS €HEPTrOCIMOKHUBAHHSM,
BpaxoByBaTU cHelU(]PIKy ICHYIOUHX Ta IMEPCHEKTUBHUX CXeM TapudiB Ha
E€HEepPreTUYH1 HOCIi, TPOBOJAUTH BIJMOBIIHI JOCIIIKEHHS 3 BUKOPHUCTAHHIM
Cy4acCHOTO ITPOTPaAMHOTO 3a0e3MMeUeHHS

YM 20

YMIHHS ~ KOHTPOJIOBaTH  PEXKUMH  pPOOOTH  TEXHOJOTIYHOTO  Ta
€JIEKTPOCHEPIeTUYHOIO  OOJaJHAHHS Ta BIOPOBAIKYBAaTH  3aX0OU 3
MIJBUILEHHS  €HEPreTUYHOi  €(PEeKTUBHOCTI  HOoro  (yHKIIOHYBaHHS,
KOHTPOJIIOBATH  PIBEHb  BHKOPUCTaHHS  BUPOOHWUYMX  IOTYXHOCTEH,
3a0e3MeYeHHs] pUTMIYHOIO BUKOHAHHS OMNEpaliil TEXHOJOTIYHOTO IMPOILIECY,
PO3pOOJISTH HOBI Ta BIPOBA/KYBATH ICHYI0U1 eHeproeeKTUBHI TEXHOJIOT11

YM 21

YMiHHS TPOBOAUTH MapKETUHTOBHM aHali3 MPOIIECIB, 10 BIOYBAIOTHCS Ha
EHEPreTUYHUX pUHKAaX Ta (PopMyBaTH MPOMO3UIlT IMIOJO0 PO3POOOK HOBHUX
MOCJIYT Ta TOBAPIB JJI1 CHEPTETUUHOTO PUHKY

8 — PecypcHe 3a0e3meuyeHHsl peaJizaiii nporpamu

Kanpose 3a0e3neueHHs BianoBigHO 10 KaApOBUX BUMOI IIOJ0 3a0€3MEUCHHS

MPOBAKEHHSI OCBITHBOI JISJIBHOCTI JJIS BIJAMOBIAHOTO
piBas  BO, 3atBepmkenux IloctanoBoro KalOinery
MinictpiB Ykpainu Big 30.12.2015 p. Ne 1187, 3a TekcTom
noctaHoBu KabGinetry MinictpiB Ykpainu Big 10.05.2018
p. Ne 347.

MarepialbHO-TEXHIUHE BiamoBigHO 10 TEXHOJIOTIYHUX BUMOT IIOJ0 MaTepiaabHO-
3a0e3rneueHHs TEXHIYHOT'O 3a0e3eueHHs OCBITHBEOIT IISJTBHOCTI

BianoBigHOro piBHa BO, 3arBepmxenux IloctanoBoro
Kabinery MinictpiB Ykpainu Big 30.12.2015 p. Ne 1187,
3a TekcToM mnocTtaHoBu KaGinety MiHicTpiB YKpaiHu Bij
10.05.2018 p. Ne 347.

Bukopucranns o0jagHaHHSA: HaBYaJdbHI TPUMIIICHHS 3
MYJIBTHMETIHHIMH MMPOCKTOPAMHK, KOMIT I0TepHA TEXHIKaA 3
BIIMOBITHUM TIPOTPAMHHMM 3a0e3MeUeHHSAM, J1abopaTopHe
oOmagHaHHS 11 BHUKOHAHHS OCBITHROI (HABYAIBHOI,
JTOCITITHUTIBKO1, HAYKOBOI1) JISUTHHOCTI.
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[adopmariitne Ta
HAaBYAJILHO-METOIUYHE
320€e31eYeHHI

BianmoBigHO 40 TEXHOJOTIYHUX BHUMOT II0JI0 HABYAIHLHO-
METOJUYHOTO Ta 1H(POPMAIIHHOTO 3a0e3MeUeHHs OCBITHROT
JTISTIBHOCT1  BigmoBigHoro piBHA BO, 3aTBepKeHHX
[ToctanoBoro Kabinery MinictpiB Ykpainu Big 30.12.2015
p. Ne 1187, 3a tekcrom moctanoBu Kabinery MiHicTpiB
VYxpainu Big 10.05.2018 p. Ne 347.

KopucryBanns HaykoBo-texHiunoro 6i6aioTexoro KIII im.
Iropst CikopchbKOro

9 — AkageMiuyHa MOOLIBLHICTEH

HamionanpHa kpeauTHa

MOXIMBICT ~ YKJIAQJ€HHS  Yroa Mpo  akaJeMIuHy

MOO1JIBHICTH MOOUIBHICTb, PO MOABIMHE TUIJIOMYBAaHHS TOIIIO
MiHapoIHa KpeIuTHA MOXIUBICT ~ YKJIQJACHHS  YroJa TMpo  MDKHApOJIHY
MOOUTBHICTD aKaJeMIuHy MOO1UIBHICTB (Epazmyc+ K1,

KATAMAPAH), npo mnojBiiiHe JIUIUIOMYBaHHS, MPO
TpUBaJl MDKHApOJHI MPOEKTH, SKI IepeadadaroTh
BKJIFOYEHE HABYAHHSI CTYJEHTIB TOIIO

HaBuanus 1HO3EMHUX
3100yBayiB BUIO1 OCBITH

BuknamaHHsa aHTIIHCEKOI0 MOBOIO
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2. MEPEJIIK KOMIIOHEHT OCBITHbOI IPOI'PAMMU

KoMrioneHTH ocBiTHROT MporpaMu (HaBYaIbHI . ®dopma
Kox ) ) Kigpkicts | .
JVCIHILTIHA, KyPCOBI POOOTH, IPAKTHKH, i 1JICYMKOBOTO
H/I AR KpEJIUTIB
kBastipikaniitna poboTa) KOHTPOJTIO
1. HOPMATMUBHI ocBiTHI KOMIIOHEHTH
1.1. Ik 3arajbHOI NIATOTOBKH
301 | IaTenexryanabHa BIACHICThH Ta MATEHTO3HABCTBO 3 3aIIK
OcHOBH 1H)KeHepli Ta TEXHOJOrIl CTaJoro )
302 p 2 3aIIK
PO3BUTKY
IIpakTnkym 1HIIIOMOBHOT'O podeciiHoro )
303 P Y pod 45 3aJIIK
CIIJIKYBaHHS
304 | MeHeIKMEHT CTapTaI-MpOeKTiB 3 3aJTiK
305 | Ilegarorika BUIIOI HIKOJIH 2 3aJI1K
306 | MaremaTu4Hi METOW ONTUMI3AIlll B CHEPTeTHII 4 eK3aMeH
307 | MarematnuHe MOJEIIOBaHHS CHCTEM 1 IPOLIECIB
. 4 eK3aMeH
B CHEPTETHIII
1.2. uki npodeciiiHOl MiATOTOBKHU
MaremaTiyHe MOJEIIOBAHHA Ta [PUAHATTA
[101 : a p 4 eK3aMeH
pIIIICHb B CUCTEMAX CHEPromOCTavyaHHs
I102 | AHaini3 eeKTUBHOCTI €HEPTOBUKOPUCTAHHS 4.5 eK3aMeH
KypcoBa poOora 3 auams e(hEeKTUBHOCTI )
1103 YP P y e 1 3aJI1K
€HEePrOBUKOPHCTAHHS
104 | CucteMn eHEPreTUYHOTO0 MEHEIKMEHTY 4 €K3aMEH
I1O5 | YnpaBiiHHS TOMUTOM Ha EHEPreTUYH1 PECYpPCH 4 3aIIK
CucrteMu MOHITOPUHTY, OOJIKY Ta KEepYyBaHHSI )
1106 PUHLY, y 4 4 31K
€HEPTrOBUKOPUCTAHHSIM
IIpaBoBe 3a0e3MeueHHs €HEPTETUYHOT O )
107 P p 4.5 3aIIK
MEHEPKMECHTY
TeopeTnuHi Ta METOI0JIOTTYH1 OCHOBH
I[1O8 E . o ) 4.5 eK3aMeH
IPUHHATTS YIIPABIIHCHKUX PIIICHh B EHEPTeTHIII
JocaignuubKuii (HAyKOBHUi1) KOMIIOHEHT
HaykoBa poOota 3a TEMOK MariCTepPChbKOIL )
1109 Y p p 10 31K
JUcepTaIii
I1010 | HaykoBo-nociigHa IpakTUKa 9 3aIIK
[1011 | BukonanHs MaricTepchKoi gucepraiii 17 3aXHCT
2. BUBIPKOBI ocBiTHi KOMIIOHEHTH
2.1. uka npodeciiiHol NiATOTOBKH
I1B1 | OcsiTHii koMnoHeHT 1 ®-Karanory 5 €K3aMEH
I1B2 | OcBiTHiii koMnioHeHT 2 ®-Karanory 5 €K3aMEH
I1B3 | OcsiTHii koMnioHeHT 3 ®-Karanory 4 3aJTIK
[1B4 | OcsiTHilt komnoHeHT 4 ®-Katanory 4 3aJIiK
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IIB5 | OcsitHiit komnoHeHT 5 d-Karanory 5 €K3aMEH
I1B6 | OcsiTHiit komnoHeHT 6 d-Karanory 4 3aJTiK
[1B7 | OcsiTHiit komrnoneHT 7 ®-Katanory 4 3aJiK
3arajgbHui 00CIT 000B’A3KOBHUX OCBITHIX KOMIIOHEHTIB: 89 kpenutiB
3aranbpHH 00cAT BUOIPKOBHX OCBITHIX KOMIIOHEHT: 31 kpenut
3ATAJIBHAH OBCAT OCBITHHOI IPOTPAMHU 120
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3. CTPYKTYPHO-JOI'TYHA CXEMA OCBITHbOI IPOT'PAMU

A 4

A 4

1 cemecTp 2 cemecTp 3 cemectp 4 cemecTp
[paktHuHuii ~ Kypc  IHIIOMOBHOI'O  JiJIOBOTO o TIpaxTnaHuii Kypc iHIIOMOBHOIO IiNOBOTO — | UpaKTHqHHH | fope
: P . IHIIIOMOBHOTO JIIIOBOTO
crinkyBanus (303) crinkvanns (303) . (303)
CIJIKYBaHHS
[HTeNeKTyambHa BIACHICTH Ta IATEHTO3HABCTBO —> % =
—
(301) " - Goh MaremaTiasi MeTO/H 5 g
3 €HEPKMEHT CTapTan-IpoeKTiB > PR— .
OCHOBH iHXKEHEPITl Ta TEXHOJIOTI CTAIOr0 PO3BUTKY onTuMisartii B enepretuii (306) = g
1
(302) o £
M . . 1 Ocpitniii xommomenT 3 @- [ P MaTeMa_THqu _ MOZCIOBAHHA S E
aTeMaTUYHE MOJICIIOBAHHS Ta MPUIHATTS PillICHb
pat p p Karanory (IIB3) CHCTEM 1 MPOLIECCIB B CHECPICTHUIIL % a
B cucTemax eHepronocradanss (T101) (307) anfili=
Ocgithiii  kommonent 1 @- \i Teopernyni  Ta  METOMOJOTIYHI
Karamnory (IIB1) OCHOBH TIDMiA i
PUUHATTA YIPABIIHCBKUX
Amnanis edexruBHocTi eneproukopuctanns (I102) T piwens B enepreruui (IIO8) >
. IMenarorika Buioi mkonu (305) =
Kypcopa poGota 3 aHamisy e(eKTHBHOCTI _p| Ocsithili  kommoment 4 @- | 4 g
enepropukopuctanss (I103) Karanory (ITB4) > 6
[a
Cucrtemu eHepreTuuHOro MeHeKMeHTY (1104) o)
L ——T| . cu — H
OcBiTHii KOMOOHEHT 2 @- > O
Karanory (I1B2) = =
. —~ =
. ) ) OcBiTHili KOMIOHeHT 6 @- <
MPABJIIHHSI OMUTOM Ha EHEPreTUYHI pecypcu
(HOp 5) p pecyp ] IIpaBoBe 3a0e3reueHHs 1 Karanory (ITIB8) 2 ﬁ
CHEPreTUYHOTO  MEHEKMEHTY o %
11T .
C . 6 (1o7) OcBiTHili kKoMmoOHeHT 7 @- % @)
HCTEMH MOHITOPHHTY, OOJIKYy Ta KepyBaHHs >
PUHTY y py Karanory (IIB7) < =
eHeproBukopuctasm (I106) — =
|| Ocsitnii kommonent 5 @- %
Karanory (I1B5) o
HaykoBa po60Ta 3a TEMOIO MarictepchbKoi Havkosa boBoTa 38 TeMoro E
po6otu - 1. OcHoBH HaykoBHX mociimkeHs (I109) > yiona pobo 6 2 (09 Hay,KOBa p069Ta 3a TeMOIo
MaricTepcbkoi podorn -2 ( ) maricrepcskoi podotu - 3 (IT09)
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4. POPMA ATECTAIIII 3JOBYBAYIB BUIIIOI OCBITH

Arecrarniis 3700yBadiB BHINOI OCBITH 3a OCBITHBO-HAyKOBOIO IPOTPAMOIO
«EnepretnuHuii MEHEKMEHT Ta €HEpProepeKTUBHI TEXHOJOTI» creniaabHocTi 141
Enektpoeneprerrka, eIeKTpOTEXHIKa Ta €JIEKTPOMEXaHiKa MPOBOAUTHCS Yy (opmi
MyOJIIYHOTO 3aXHMCTy (JIeMOHCTparllii) KBalidikaiiiHoi poOOTH Ta 3aBEPIIYETHCS
BUJIAYEIO0 JOKYMEHTA BCTAHOBJIEHOTO 3pa3ka MpO MPHUCYIKEHHS CTYIIEHS MaricTpa 3
IPUCBOEHHSAM KBamidiKaiii: «MaricTp 3 eJIeKTPOCHEPreTHKH, EJIEKTPOTEXHIKU Ta
CJIEKTPOMEXaHIKW» 3a  OCBITHBbO-TIpo(eciiiHoro  mporpamoro  «ExepreTnunuii
MEHEJPKMEHT Ta eHeproe(eKTUBHI TEXHOJIOT1i».

Kpanidikamiiina poboTta mepeBipseTbcsS Ha IUIariaT Ta IICHAA  3aXHUCTy
poamintyerbes B penozutopii HTh YHiBepcuTeTy a1 BiIbHOTO JOCTYIY.

ATecrarlisi 311UCHIOETHCS BIAKPUTO 1 MyOJI1YHO.
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5. MATPUILISI BIITOBIAHOCTI IPOTPAMHUX KOMIIETEHTHOCTEH

KOMIIOHEHTAM OCBITHbOI IPOI'PAMHU

— ||| vw|lo || |lalo|x | vl | || |2 |

SEEIE I EIEIEIEIEIEEI IR IEIEIEE
3K 1 + + [+ |+ |+ ]+ |+ + | + + |+ |+ +
3K2 [+ |+ | + | + + + |+ |+ + |+ |+ |+ |+ |+
3K 3 + + + + + | +
3K4 | + + + |+ |+ |+ |+ |+ + | +
3K'5 + | + +
3K 6 + + + |+ |+ + + |+ + | + +
3K7 |+ |+ |+ |+ |+ + |+ |+ |+ |+ |+ |+ + |+ | +
3K 8 + + [+ |+ |+ +
3K9 + + |+ |+ |+ |+ |+ |+ ]|+ ]+ |+
3K 10 + + + n
DK 1 + + |+ |+ |+ + |+ |+ |+ |+
K 2 + |+ | + | + + + |+ |+ |+ |+
OK 3 + + + | + | +
OK 4 + +
®K 5 + + | + | + + + | +
®K 6 + | + + |+ | + + + | +
OK7 | + + + + | +
®K 8 + + + + |+
OK 9 + + + T |+
@K 10 + +
@K 11 + |+ |+ |+ +
®K 12 + + | + + + | +
®K 13 + | + + +
®K 14 | + + + | +
DK 15 | + + + + + +
®dK 16 + +
DK 17 + | + | + + + | +
DK 18 +
®K 19 + | + + | + +
®K 20 + + + |+
®K 21 + |+ | + + + | +
DK 22 + + + +
DK 23 + + T
DK 24 + |+ | + + + + + | +
@K 25 + + + |+
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HABUYAHHS BIINOBITHUMHA KOMIIOHEHTAMM OCBITHBOI

6. MATPULIA 3ABE3IIEYEHHSA ITPOI'PAMHMUX PE3YJIBTATIB

ITPOT'PAMUA

302

303

304

305

306

307

[101

102
[103
104
[105

106

[108

109

3H 1

+ [IIO10

+ [TIO11

3H2

+ |+ | TIO7

3H3

+ |+ |+ | 301

3H4

+

3HS5

3H6

3H7

3H 8

3H9

3H 10

3H 11

3H 12

3H 13

++|+]+

3H 14

+l+|+ |+ +]+

+ |+ [+ |+

+ |+ [+ |+

+ 4|+ |+

3H 15

3H 16

-+

3H 17

3H 18

3H 19

3H 20

3H 21

3H 22

YM 1

+

YM 2

YM 3

YM 4

YM 5

+

YM 6

+

YM 7

+

YM 8

+

I o I e O I I e e I I I I o I o I I o I S I S

YMO9

+

+

YM 10

YM 11

—+

+ 4 [+ [+ |+

YM 12

YM 13

—+

YM 14

+ |+ |+ |+ [+

+

+ |+ |+ |+ |+
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