


BCTYII

KommekcHe ¢axoBe BumpoOyBaHHS s BCTYIy Ha OCBITHBO-TIPOQECiiiHY mporpamy
miAroToBku Marictpa «EHepreTM4HMH MEHEKMEHT Ta eHeproe(eKTUBHI TEXHOJOri» 3a
cneuianbHicTiIoO 141 EnexTpoeHepreTka, €JIEKTPOTEXHIKa Ta eJEeKTpOMEeXaHika CHpSIMOBaHE Ha
NepeBipKy BIIMOBIIHOCTI 3HaHb T4 HABUYOK BCTYIHHKIB, SIKI HEOOXiJHI Ui 3100YTTS CTYyINEHS
MaricTpa.

[Iporpama xomrIiekcHOTO (paxoBOro BUNMPOOYBaHHS BHM3HA4Yae (GOpMy OpraHizallii, 3MiCT Ta
0COOJIMBOCTI ITPOBEICHHS BCTYITHOTO BUIIPOOYBAaHHS IS MATOTOBKY 37100yBaviB CTYMEHS MaricTpa
3a OCBITHBO-TIpoeciiiHor0 mporpamor0 «EHepreTHuHWi MEHEHKMEHT Ta eHeproe(eKTHUBHI
TEXHOJIOT11» cnemianbHOocT 141 EnekTpoenepreTrka, el1eKTpOTEXHIKA Ta eJIEKTPOMEXaHiKa.

KommniekcHe ¢axoBe BHUIIPOOYBaHHS MPOBOAMTHCS B OYHIM abo aucTaHmiiHIA ¢dopmi 3
BUKOPHUCTAHHSAM TEXHOJIOTI NUCTaHIliiiHOro HaBuaHHsA «(Google» Ta cepsicy BimeoTenedOHHOTO
3B"s13Ky «GoogleMeet» 13 000B’13K0BOIO Bieodikcallieo mporecy NpoBeACHHS ICIIUTY.

[Topsimok mpoBeaeHHS ek3aMeHy BianoBigae «IlooxeHHI0 PO MOTOYHUH, KaJICHIApHUHN Ta
CeMeCcTpoBUH  KOHTposib  pe3ynabrariB  HaBuanHa B KIII  im. Irops  Cikopcbkoroy
(https://osvita.kpi.ua/node/32) Ta «PernmaMmeHTaM IpOBEIEHHSI CEMECTPOBOTO KOHTPOJIIO Ta 3aXHCTIB
KBamdikamiiHux  poOIT Ta  aTeCTalliHMX  €K3aMEHIB B  JUCTAHIIMHOMY  PEXKHUMIi»
"(https://osvita.kpi.ua/node/148).

I OCHOBHMI BUKJIA]I

1.1 IlepeJtik OCBITHIX KOMIIOHEHTIB, PO3ALJIN IKUX BXOASATH 10 MPOrpaMu

Jlo mporpamMu KOMIUIEKCHOTO ()axOBOro BUIIPOOYBaHHS BKIIIOYEHO TEOPETUYHI MUTAHHSA 3
TaKUX OCBITHIX KOMIIOHEHTIB 0aKanaBpChKOi OCBITHBOI IPOTPAMU:

1. Eneprernunwuii ayaur

2. EHepreTMyHUil MEHEKMEHT

3. Cucrtemu eneKkTpornocTayaHHs

4. EneproedeKTUBHI TEXHOJOT1i CIO’KUBAHHS €JIEKTPUYHOI eHeprii

1.2 3micT nporpamu

1.2.1 Temaruka, sika BUHOCUTbCS Ha KOMIUIEKCHE (paxoBe BHNPOOYBaHHS 3 AMCLUIUIIHU
«EHepreTuyHu ayaum»

HopmartuBHO-IpaBoBe 3a0€3MeUeHHs €HEPreTUYHOrO ayTUTYy.

EdexTuBHicTs eHepromoctayanHd. OpranizaniiiHi, TeXHIYHI, Ta EKOHOMIYHI AacCIeKTH
€HEPreTUIHOTO aAyIUTY.

Knacudikariist eHepreTu4Hux ayauTiB.

['enepanbHa cTpaTeris EHEPTETUIHOTO ayTUTY.

bizHec-nanyBaHHS B €HEPro30epe:KeHHI.

OO6mik cnoxxuBaHHs eHepropecypcis. [lpunanne 3abe3nedeHHs: eHEPreTUHUHOTO Ay TUTY.

3BiT 3 eHepretuuHoro ayauTy. OCHOBHI CTpaTeriyHi HampsSMKH  IT1JIBUILIEHHS
eHeproepeKTUBHOCTI.



Eneprernununii aynmut Ta 3a0e3nedeHHS €HEProeeKTHUBHOCTI B CHCTEMax CTHCHEHOTO
HOBITPSI.

Enepretuunuii ayaut Ta 3a0e3MeUeHHs] €HEProeEeKTUBHOCTI B CHUCTEMaX XOJIOAUIBHOTO
o0aJHaHHS.

Enepretuunuii ayaur, ta 3a0e3neueHHs] eHEProeeKTHUBHOCTI B CHCTEMaxX BEHTWIIALII Ta
KOHIUIIIFOBaHHA.

Eneprernunuii ayaut, Ta 3a0e3neueHHs €HEProeeKTUBHOCTI B CHCTEMaxX ITOMITOBHX
YCTaHOBOK.

Enepretnunuii ayaur, Ta 3a0e3neueHHs eHeproe()eKTUBHOCTI B CHCTEMAax €JIEKTPOIPUBOIY.

Enepreruunuii ayaut, Ta 3a0€3MeUeHHs eHeproe()eKTUBHOCTI B OCBITJIIOBAJIBHUX CUCTEMAX.

Enepretmunuii  aynut, Ta  3a0e3nedyeHHS ~ €HEpProe(eKTUBHOCTI B CHUCTEMax
€JIEKTPOIIOCTAYaHHSI.

Enepretnunuii  aynur, Ta  3a0e3nedyeHHs ~ €HEProe(eKTUBHOCTI B CHUCTEMax
CJIEKTPOTEPMIYHUX YCTAHOBOK.

1.2.2 Temaruka, sika BUHOCHTHCSI Ha KOMIUIEKCHE (paxoBe BUIPOOYBaHHS 3 JUCHUILIIIHU
«EHepreTHYHUI MeHEIKMEHT»

OCHOBHI 3aKOHU Ta Jiep>KaBHI CTaHAAPTH Y chepl eHeproeeKTUBHOCTI, eHEPro30eperkeHH
Ta €HEPreTUYHOI'0 MEHE/PKMEHTY.

EnepromeHnepKkMeHT Ta HOro 3Ha4eHHs B Cy4aCHUX YMOBAaX PUHKOBOI €KOHOMIKH.

Etanu po3poOku Ta BOPOBAKEHHS CUCTEM EHEPreTHYHOTO0 MEHEPKMEHTY BiJIOBIIHO 10
JACTY ISO 50001:2020 «CucteMu €HEpreTM4HOro MEHEeIKMEHTY. BuMorum ta HactaHoBa IIOJ0
Bukopuctanus» (ISO 50001:2018, IDT).

[IpencraBnenns kouuemnii mocrtidHoro mnosminmeHHs «[lnanyit-Bukonyi-lIlepesipsii-/liii»
(Plan, Do, Check and Act - PDCA) B KOHTEKCT1 €HEpreTUYHOI0 MEHEPKMEHTY.

OcHOBHI 00OB'SI3KH €HEPrOMEHEIKEPIB.

OCHOBHI BUMOTH IO CHCTEM €HEpPreTHYHOro MeHepkMeHTy 3rigHo JCTY ISO 50001:2020.
[linTpuMKa KepiBHUITBA IIOJ0 BIPOBA/DKEHHS CHCTEM EHEPreTHYHOIO MEHEIKMEHTY Ha
1 IPUEMCTBI.

CyTHICTh €HEPreTUYHOIO TUIAHYBAHHS B CUCTEMI €HEPreTUYHOTO MEHE/DKMEHTY.

Eneprernuni uisi, 3aBAaHHs Ta TUIAHU I 3 eHEPTETUIHOTO MEHEIKMEHTY.

EnepreTrrune rocnoapcTBO NiANPUEMCTBA Ta OCHOBHI HAIIPSIMU €HEPTrO30epeKeHHS.

EnepreTruHuii MoTik Ha MIANPUEMCTBI Ta Horo eranu («CXOAUHKW»). OCHOBHI MOKa3HUKU
€Heproe(eKTUBHOCTI Ha KOXHOMY 3 €TalliB €HEPreTUYHOro MOTOKY (MOKa3HUKH e(pEeKTHUBHOCTI
NEePeTBOPEHHS, PO3MO/ILTY Ta BAKOPUCTAHHS €Heprii) Ta iX Kiacudikartis.

Pi3HOoBuAM Ta Knacudikallis NOKa3HUKIB €(EeKTUBHOCTI BUKOpPUCTaHHs eHeprii. OLiHIOBaHHS
e(eKTUBHOCTI BUKOPUCTAHHs eHeprii Ha miactasi noka3Hukis Tuny KK/ ra ii nutomux BUTpar.

[ToHATTS NpO MaTMBHO-eHEpPreTMYHUM OanaHc. 3arajdbHMH CKiaja crated MpuOYTKOBOI Ta
BUTPATHOI YaCTUHU NaAJIWBHO-EHEPreTMYHOro OamaHcy. 3adadl  €Hepro30epexeHHs, sKi
BUPIIIYIOTBCS HAa OCHOBI CKJIQJICHHS Ta aHaji3y eHepreTuyHux OananciB. Knmacudikanis Buzis
NaJIUBHO-CHEPreTUUHUX OanaHCiB. Meronuka CKIaJaHHS [aJIUBHO-CHEPreTUYHUX OallaHCIiB
IPOMHUCIIOBHX ITiIIPUEMCTB.

OcHoBHI Meroau TOOYAOBH eHeprodansaHciB (€KCIEpUMEHTANIbHUN, PpPO3PaxyHKOBO-
aHAJITUYHUH, pO3paxyHKOBO-CTATUCTUYHUIN, KOMOIHOBaHMIA), X IepeBaru Ta HETOJIKHU.



BumiproBanHs piBHS JAOCATHYTOI €HEProe(EeKTUBHOCTI 3 BHKOPHUCTAHHSIM 0a30BHX PIBHIB
€HEeproCroXKUBAaHHS Ta MOKa3HUKIB €HEPTroe(PEeKTUBHOCTI.

[ToHATTS «3axil 3 eHeproe(eKTUBHOCTI», «IIPOEKT 3 eHeproedekTuBHOCTI». OCHOBHI
O3HAKH MPOEKTY 3 EHEProePeKTUBHOCTI. JKUTTEBUII LIUKIT MPOEKTY 3 €HEProe()eKTUBHOCTI.

Anroput™M (piHaHCOBOI OIIIHKM TPOEKTIB 3 eHeproedekTuBHOCTI. OCHOBHI TEXHIKO-
€KOHOMIYH1 TTOKa3HUKH Ta KPUTEPii OI[IHKH MPOEKTIB, METOAMKA iX BUSHAUYCHHSI.

Jlxepena ¢dinancyBaHHs eHeproedekTuBHUX mpoekTiB. ECKO-mexanism peamizartii
MPOEKTIB 3 eHeproedeKTuBHOCTI. OCHOBHI €Tary BUKOPUCTAHHS €HEPTOCEPBICHOTO KOHTPAKTY.

1.2.3 Temaruka, sika BUHOCHUTbCS Ha KOMIUIEKCHE (paxoBe BHNPOOYBAaHHS 3 JAMCLUILIIHU
«CHCTeMH eJ1eKTPONOCTAYAHHSD)

3arajibHi BUMOTH JIO CY4aCHUX CUCTEM E€JIEKTPOIIOCTaYaHHSI.

Cxemu 0OY0OBH JKUBIISTYUX MEPEK.

CxeMu oOYTOBH PO3MOIUTEHUX MEPEXK.

Cxemu 100yZI0BU MEpEX HU3bKOI HANIPYTH.

Cxemu 3a3eMJIeHHS, iX 0COOJIMBOCTI Ta chepu 3aCTOCYBaHHSI.

3arambHi  BIIOMOCTI TpPH KOPOTKMX 3aMHKAHHSX Y CHCTEMax eJEKTPONOCTadyaHHs.
[TapameTpu eneMeHTIB CXeM 3aMillIeHHs B pO3paxyHKaX KOPOTKOTO 3aMUKAHHS.

Kareropii HaaiiHOCTI eneKTponpuitMadis.

PexxuMu pobOTH €1eKTPOCHEPTeTUYHUX CUCTEM.

EnexTpuyHi HaBaHTa)KEHHS Y CUCTEMaXx eJIEKTPONOCTaYaHHs IPOMHUCIOBHX I ATPUEMCTB.

EnexTpuyHi HaBaHTXKEHHS Y CUCTEMAaXx €JIEKTPOIIOCTauYaHHS KUTJIOBUX OYIAMHKIB, CIIOPY/ 1
OyJIMHKIB CYCHIbHOTO TIPU3HAYCHHS.

Bunm enexTpudHMX HaBaHTaXKEHb (BEIMYHMHM, IO XapaKTEPU3YIOTh Tpadik HaBaHTAXKCHD),
TIOHSTTS PO3PaXyHKOBOTO HABAHTA)KCHHSI.

Koeoiuientu rpadikiB e1eKTpUUYHUX HABAHTAKEHb.

Bubip nepepisiB JiHil y Mepekax Hanpyroro 1o 1 kB.

Bubip nepepisiB JiHi#i y Mepekax Hanpyroro nmoHax 1 kB.

Bu3HauyeHHs KiJIbKOCTI Ta HOMIHAJIBHOT MOTYKHOCTI CHJIOBUX TpaHC(HOPMATOPiB MiACTAHIIIH.

Brparu enexTpuyHOi eHeprii Ha epegaydy B €J1eMEHTaX eJIeKTPUUYHUX MepeKax.

OCHOBHI 3ax0Jly CIpPSIMOBAaHI Ha 3HMKEHHSI BTpAT MOTY>KHOCTI i eJeKTpUYHOi eHeprii B
€JIEMEHTaX CHCTEM EJIEKTPONOCTaYaHHS.

PeakTuBHA MOTYXHICTH Ta i1 KOMIIEHCAITIS.

3HaueHHS Ta MOKAa3HUKH SIKOCT1 €JIEKTPUYHOI eHepTii.

1.2.4 Temaruka, sika BUHOCUTHCS Ha KOMIUIEKCHE (haxoBe BUNPOOYBAHHS 3 NUCUUIUTIHH
«EneproedexkTnBHI TEXHOJIOTII CIOKMBAHHSA €JICKTPHUYHOI eHepri»

Enexmpuune oceimnenns

OcHOBHI TIOKa3HHWKHU JDKEpeN CBITIa. SIKICHI TOKa3HUKU JpKepen cBitia. Bubip mxepena
CBITIIA.

KopoTka xapakTepucThKa pIi3HUX THUIIB JKEped CBITJIa (JaMIM  poO3KaprOBaHHS,
JIOMIHECIIEHTHI1 JIAMITH, PTYTHI JIAMITA BUCOKOT'O THUCKY, METAJIOTAJIOTEHH1 JIAMITH, HATPI€B1 JIaMIH,
CBITJIOZIO/IHI JDKEpEia CBITA).



Knacudikarmiss ocBiTaoBaibHUX mnpuiafiB. OCHOBHI XapaKTEPUCTUKH OCBITIIOBAIBHHUX
npuianis. CeiTmibHUKY. BuOip Buay 1 cuctemMu ocBiT/IeHHs. PiBHI OCBITIEHOCTI.

[Tycko-perymotoua anapatypa (ITPA), ii mpusHaueHHs Ta BuIU. BTpatu moTyxHOCTI Ta
enekTpuuHoOi eHeprii B [IPA.

CxeMH JKUBJCHHS  OCBITJIIOBAJIbHMX  YCTaHOBOK. BH3HaueHHS  PO3paxyHKOBOTO
HAaBaHTAKCHHS CHCTEMH OCBITIICHHs. BuOip ocCBITIIOBaJIbHOI Mepexi mo HarpiBy. Bubip
OCBITJTIOBJIBHOI MEpEXKi IO TOMyCTUMIM BTpaTi HAPYTH.

[nsxu migBuieHHs €()eKTUBHOCTI BUKOPUCTAHHS €JIEKTPUYHOI €HEprii Mmpu eKCIuTyaTarii
CHCTEMHU EJIEKTPUYHOTO OCBITIICHHS.

Cunogi cnoocusaui eneKmpuyHoi enepaii

KpaHoBi ycTaHOBKH, iX BUAU. XapaKTEPUCTUKA PEKUMIB POOOTH KpPaHOBUX MEXaHI3MiB.
Po3paxyHOK MOTYKHOCTI MeXaHi3MiB KpaHa. BuzHaueHHs 00CATIB €IEKTPOCHOKUBAHHS KPaHOBOI
ycraHoBkH. Insxu minBuineHHs e(QEKTUBHOCTI BHKOPUCTAHHS €NEKTPUYHOI EHeprii mpu
eKCIuTyaTallii yCTaHOBOK.

KonseepHi ycranoBku. Knacudikaiisi, kopoTka iHdopmarliis mpo BHAM KOHBEEPIB. TATOBUI
pO3paxyHOK CTpiukoBOro KkoHBeepa. [lnsgxw migBumieHHs e()EeKTUBHOCTI BUKOPHUCTaHHS
€JICKTPUYHOI Heprii MPH eKCIuTyaTallii yCTaHOBOK.

Hacocni ycranoBku. Kracudikamis 1 XapakTepUCTHKH YCTaHOBOK. Pexxum pobotu
YCTAaHOBOK, BU3HAYEHHs MOTYKHOCTI NPUBOAY. XapaKTEpUCTUKH HAcOCy Ta TPyOONpPOBOIY.
[MapanenpHa 1 mocmioBHa poOoTa HAacociB Ha oauH TpyoOomposia. Illnsaxu migBUIICHHS
e(eKTUBHOCTI BUKOPHCTAHHS €JIEKTPUYHOT €HEPrii MpU eKCIUTyaTallii yCTaHOBOK.

Bentunatopu, ix mnpusHaueHHs Ta BuAu. Bubip NOTYKHOCTI JABMIyHAa BEHTHIISATODA,
peryJtoBaHHsI MPOAYKTUBHOCTI BeHTWisATOpa. Lllmaxu miaBumieHHs €(pEeKTUBHOCTI BUKOPHUCTAHHS
€JIEKTPUYHOI eHeprii MpH eKCITyaTalii ycTaHOBOK.

Kommpecopni ycTaHOBKHM, iX MNpU3HA4YeHHS Ta BUAM. I[HAMKATOpHa jaiarpama poOOTH
Kommpecopa. Bubip motyxHOCTI 1BUryHa Kommpecopa. KommpecopHa cTaHiisl 1 peryjatoBaHHS ii
npoaykTuBHOCTI. IlInsxu miaBuIeHHsS e()eKTUBHOCTI BMKOPHCTAHHS €JIEKTPUYHOI €Heprii mpu
eKCIuTyaTalii yCTaHOBOK.

Enexmpomexnonoziuni cnoscusayi enekmpudnoi enepaii

VYCTaHOBKM HarpiBaHHS ONOPOM. YCTaHOBKM NPSMOrO HarpiBaHHsS ONOPOM, PO3PaxyHOK
ycTaHOBOK. EnexTpoaHi ycTaHOBKHU. YCTaHOBKM OIOpPY HempsMoro HarpiBaHHs. Knacudikaris
YCTAaHOBOK. Pexumm  HarpiBaHHS 1  peryiioBaHHS  TeMIepaTypu B  TIie4ax  OIOpYy.
EnexkrpoobnannanHs ycraHoBOK. PaiioHanbHa eKciulyartauis Iededl omopy HempsiMoi [ii.
Y cTaHOBKYM HarpiBaHHS ONOPOM SIK CIIO’KMBAYl €JIEKTPUYHOT €Heprii.

YcranoBku ayrosoro HarpiBanHs. Kiacugikauis gyroBux neueil. Pexxumu poOotu 1yroBux
neueil. EnexTpomarHiTHe mnepeMillyBaHHs MeTany. JlyroBi meui sK CHOXHBadl EJIEKTPUUHOT
e”eprii. [llnsaxu minBuIIeHHs e(EeKTUBHOCTI BUKOPUCTAHHS €JIEKTPUYHOI €Heprii MpH eKCIuTyaTarii
YCTAHOBOK.

YcTaHoBKM 1HAYKUIMHOTO HarpiBanHs. Knacudikaiis iHIyKIIHHUX YCTaHOBOK. [HAYKIIHHI
KaHajbH1 meyl. [HaykumiliHi TurenpHi mneul. [HAyKkuiliHe HarpiBaHHS MeETalIYHUX JAeTajei.
[HayKIIHHI YCTAaHOBKHM SIK CIIOXKMBaul eyleKTpuuHoi eHeprii. lllnsxu minBuiieHHS e(peKTUBHOCTI
BUKOPHUCTAHHSA €JEKTPUYHOI €HEeprii MpH eKCITyaTallii yCTaHOBOK.

VYCTaHOBKM  JI€JEKTPUYHOrO  HArpiBaHHs, Traly3b IPOMHUCIOBOIO  BHUKOPHUCTaHHS.
[ToTyXHICTh yCTAHOBOK, ejekTpoobnaaHaHHs. naxu niaBUIEHHS €(pEeKTUBHOCTI BUKOPUCTAHHS
€JIGKTPUYHOI €Heprii MpH eKCIulyartalii yCTaHOBOK.



EnexTtpo3BapioBanbHi YCTaHOBKHM, iX TpU3HA4YeHHS Ta BHUAMU. EJEKTpu4HE Jyrose
3BapIOBaHHsA, Horo Buau. Jxepena ;xkuBieHHs. KOHTakTHE 3BaprOBaHHs, BUAM YCTAHOBOK, JKEpEIa
xuBieHHs. CrienianbHi BUAM 3BaplOBaHHS. 3BaplOBaJIbHI YCTAHOBKU SIK CHOXKHBAul €JIEKTPHUYHOI
eneprii. [llnsaxu minBuIneHHs epeKTUBHOCTI BUKOPUCTAHHS €JIEKTPUYHOI €HEeprii MpH eKCIuTyaTarlii
YCTaHOBOK.

EnexTpoxiMiuHi yCTaHOBKH, iX TpHU3HAaueHHA Ta BUAU. OTpUMaHHS YHUCTUX METaJiB
ralbBaHIYHUM [UIIXOM. [albBaHOTEXHIKA. AHOJHA e€JNeKTpoxXiMidyHa oOpoOka MeTaiB.
EnextpoobiaHaHHs €JIEKTPOXIMIYHUX YCTAHOBOK. EJEKTpOXiMiYHI YCTaHOBKHM SIK CIOXKHMBadi
enextpudHoi eneprii. [lnsxu migBumenHs e(peKTUBHOCTI BUKOPUCTAHHS €JIEKTPUYHOI SHeprii mpu
eKCIUTyaTalii yCTaHOBOK.

Enextpo¢i3uyHi yCTaHOBKHM, iX TMpH3HAUYEHHS Ta BUIW. YJIBTPa3BYKOBI MPHCTPOI.
Bukopucranss yneTpa3Byky. ['anys3s 3acTocyBanHs ycTaHOBOK. LLInmsixu migBumeHHs epeKTUBHOCTI
BUKOPUCTAHHS €JIEKTPUYHOI €Heprii MpH eKCIuTyaTallii yCTaHOBOK.

Komynanono-nobymosi cnosicusaui enekmpuynoi enepeii

EnextpocnoxkuBaHHS B MicTax. XapaKTepUCTHUKH HACEIEHUX IYHKTIB fK CII0XUBayiB
eJeKTpUYHOI eHeprii. HopMu muToOMUX BUTpAT €IEKTPUYHOT €HEPTii Ha OKPEMi CITOKMBAY1 MICT.

[Mpunagu Ta mpucTpoi A MPUTOTYBaHHS DKi Ta mimirpiBanHs Boaw. [nsaxu migBUICHHS
e(eKTUBHOCTI BUKOPHCTAHHS €JIEKTPUYHOI eHEeprii P eKcIuTyaTaii [uX npusaiis.

MiCbKHU#l eNeKTpUYHHUIA TPaAHCIIOPT, 3arajbHi BiIOMOCTI. J[BUT'YHH MICBKOTO TPaHCIIOPTY,
IyCK 1 rabMyBaHHs 1BUTYHIB. KoHTakTHa Mepeska. Tsarosa anaparypa. TAroi miacTaniii MiCbKOro
enexktporpancropty. Hnsaxu migBuimeHHs eeKTUBHOCTI BUKOPUCTAHHS €JIEKTPUYHOI eHEepTii nmpu
eKCIuTyaTallli MiCbKOTO €JIEKTPUYHOTO TPAHCIIOPTY.

1.3 JlonomiskHi MaTepiajy Uil CKJIAJAHHA KOMILJIEKCHOIO0 (DaX0BOI0 BUIIPOOYBaHHS

[Tig yac ckmanaHHs KOMIUIEKCHOTO (haxOBOTO BUIIPOOYBaHHS 3a00pOHEHO BUKOPHUCTAHHS
JOTIOMDXKHOT JIITepaTypH Ta IHIIUX JOMOMIKHHUX MaTepiaiiB Ta 3ac00iB.

1.4 Onuc 3aBIaHHS KOMILJIEKCHOTO (paX0BOro BUNIPOOYBAHHS

Ha xommiekcHoMy (axoBoMy BHUIPOOYBaHHI BCTYMHHMKH BHUKOHYIOTH ITHCBMOBY
eK3aMeHalliifiHy poOoTy 3a IHAMBIAYyaJIbHUMH BapiaHTaMH.

KoxeHn BapiaHT 3aBlaHHSl MICTUTh YOTHPU TEOPETUYHI MUTAHHS 3a MaTepiajaMH OCBITHIX
KOMITOHEHTIB, 3a3HayeHuX B 1. 1.1.

1.5 KpwuTepii oniHIOBaHHS KOMILIEKCHOT0 )axX0BOro BUNPOOYBAHHA

PeliTHHTOBY cHCTEMy OIlIHIOBAaHHS KOMIUIEKCHOTO AaTeCTAlliiHOTO eK3aMeHY CKJIaJIeHO
BIZIMOBITHO /10 BUMOTr 4YMHHOI pepakuii «l[lomokeHHs MpOo CHUCTEMY OI[IHIOBAaHHS pPE3YJbTaTiB
HaBuaHHs B KIII im. Irops Cikopcbkoro» (https://osvita.kpi.ua/node/37).

VY nuceMOBIH BIAINOBiAI Ha TEOPETUYHI MUTAHHS KOMIUIEKCHOrO ()axOoBOrO BHIIPOOYBaHHS
BCTYIHUK Ma€ TMPOJEMOHCTPYBATH 3HAaHHA TeOpli AUCIHMIUIIHU, MOHSATIHHO-KATEropiaabHOTO
amapaTy, TEpPMIHOJIOTIi, NPHHIMIIB MpPeAMETHOI o0nacTli AMCHMIUIIHA. BiamoBigl BCTYMHUK
IMOBUHEH BHKJIAJATH YiTKO, JIOT1YHO Ta IOCIIIIOBHO.

VY BiMOBIAAX HA TEOPETUYHI 3aBJAHHIX €K3aMEHAIIITHOTO O1JIeTa OI[IHIOOTh:

* IOBHOTY PO3KPUTTS ITUTAHHS,



* YMIHHS YiTKO ()OPMYJIFOBATH BH3HAYEHHS MTOHATH/TEPMIHIB Ta MOSICHIOBATH iX;

* 3aTHICTh apIyMEHTYBATH BiJIIIOBI/Ib;

* QHAJIITUYHI MIpKYBaHHsI, OPIBHSAHHS, (HOPMYITIOBAaHHS BUCHOBKIB;

* aKypaTHICTb OOPMIICHHS MMUCHMOBOT poOOTH.

BinmoBige Ha KOKHE MHTAHHS €K3aMEHAI[IHHOTO OiNIETy OIIHIOETHCS MaKCHUMAalbHO y 25
OauiB.

Kpurepii oriHtoBaHHS BiJIITOB1/II HA MUTAHHS €K3aMEHAIITHOTO OUIETY € TAKUMU:

* 1oBHa BiANoBiab (He MeHIe 90 % notpioHoi iHdopmanii) — 23...25 Ganis;

* JIOCTaTHHO NOBHA BIANOBIAL (He MeHme 75 % mnorpibHOI iHpOpMalii), ado MOBHa
BIAIIOBIAE 3 HE3HAYHUMH HETOYHOCTSIMH — 17...22 Oanu;

* HemoBHa BiANOBiAs (He MeHme 60 % moTpiOHOI iH(oOpMarii) Ta He3HAUYHI MOMWIKA —
11...16 Oamnis;

* He3aJ0BUIbHA BiANOBIAb (HE BIAMOBIIAE BUIIE3a3HAUeHUM BUMoraM) — O Gais.

3aranpHuil 0an BCTYIMHHKA 3a KOMIUIEKCHE (paXxOBEe BHMPOOYBAHHS BHU3HAYAETHCS K CyMa
OaJiB, OTPUMAHUX BCTYITHUKOM 3a BiATOBib HA KOXKHE 3 TUTaHb €K3aMEHAIIMHOTO O1IeTy.

3 MeTor OOYHCIICHHS KOHKYPCHOTO Oayly BCTYNMHHKA B €IuHIN Jep)KaBHIA €JIEKTPOHHIN
0a3i 3 MUTaHb OCBITH CyMapHU OaJ, orpuManuii BcrynHukoM 3a PCO (60...100 6aniB), mae Oytu
nepeBenenuit Ha 6amu mkanu €JJEBO (100...200 6aniB) 3rigHo 3 Tabuuiero BiAnOBIAHOCTI:

Tabmuug Bignosignocti ouinok PCO (60...100 Ganis)
ouinkam 200-0ansHoi mikanu (100...200 Oanis)

Wwkana | wkana wkama | wkana wkana | wkana wkana | wkana
PCO 100...200 PCO | 100...200 PCO | 100...200 PCO |100...200

60 100 70 140 80 160 90 180
61 105 71 142 81 162 91 182
62 110 72 144 82 164 92 184
63 115 73 146 83 166 93 186
64 120 74 148 84 168 94 188
65 125 75 150 85 170 95 190
66 128 76 152 86 172 96 192
67 131 77 154 87 174 97 194
68 134 78 156 88 176 98 196
69 137 79 158 89 178 99 198

100 200




1.6 Ilpukiag THIIOBOTIO 3aBJAHHA KOMILIEKCHOT0 (haxoBOro BUNpPoOyBaHHA

HAIJIOHAJIBHUM TEXHIYHU YHIBEPCUTET YKPATHU
«KUTBCHKUH ITOJITEXHIYHUM IHCTUTYT IMEHI ITOPSI CIKOPCBKOT'O»

CreniasibHICTD 141 EnextpoeHepreTuka, eneKTpOTeXHiKa Ta elIeKTpOMeXaHiKa
OcBiTHs porpama Eneprernunuii MeHePKMEHT Ta eHeproe()eKTUBHI TEXHOJIOT{

EK3AMEHAIIMHUM BIJIET Ne 1

KOMNIIEKCHO20 (haxo8020 8UbOY8aHHs
0J151 BCMYNY HA 0CBIMHbO-NPOPeECiUHY npocpamy nio2omosku mazicmpa

1. EHepreTunuii aynuT Ta 3a0€3MeueHHs eHeproe()eKTUBHOCTI B CUCTEMAX CTUCHEHOTO
HOBITPSI.

2. Etanu po3po0OKu Ta BIPOBAHKEHHS CUCTEM €HEPreTHYHOTO0 MEHEKMEHTY BiIIOBITHO 10
JACTVY ISO 50001:2020 «Cuctemu eHepreTH4HOro MEHEA)KMEHTY. BUMoru Ta HacTaHOBa 11010
Bukopuctanss» (ISO 50001:2018, IDT).

3. Buau enekTpuuHUX HaBaHTAXEHb (BEJTUYMHM, 110 XapaKTepU3yrTh Tpadik
HAaBaHTAXKCHB), OHATTS PO3PAaXyHKOBOTO HABAHTAKCHHSI.

4. Knacudikarisi OCBITIIOBAIbHUX TpHiIaaiB. OCHOBHI XapaKTEPUCTUKH OCBITIFOBAIbLHUX
npuianiB. CeiTwiibHUKY. BuGip Buy 1 cuctemu ocBiTieHHs. PiBHI OCBITICHOCTI.

3aTBepKEeHO Ha 3aciiaHHi Kadeapu eneKTporocTayaHHs,
npotokoa Ne 16 Big 29 6epesnst 2023 p.

3aBinyBau kadeapu EIl Henuc IEPEB’IHKO

II ITPUKIHOEBI IOJOXEHHSA

HOpﬂ}IOK MPOBCACHHA KOMIIJICKCHOT O (l)aXOBOl"O BHHpOﬁyBaHHﬂ

KommiekcHe ¢axoBe BUIpOOyBaHHS MPOBOAUTHCS B OUYHIM a0o OUCTaHILIMHIN opmi 3
BUKOPUCTAHHSIM TEXHOJIOT1M AUCTaHIIHHOTO HaB4YaHHS «(Google» Ta cepsicy BimeoTenepOHHOTO
3B"s13Ky «GoogleMeet» 13 000B’13K0BOIO Biieodikcalliero npolecy NpoBEACHHS ICIIUTY.

[Topsimok npoBeneHHs ek3aMeHy Bifnosigae «I1omokeHHIO PO MOTOYHUM, KaJlleHAapHUN Ta
cemecTpoBHii KOHTpOosb pe3ynbrariB HapdaHHs B KIII im. Iropst Cikopebkoroy (https://osvita.kpi.ua/node/32)
Ta «PermameHTaM NpOBEJEHHS CEMECTPOBOTO KOHTPOIIO Ta 3aXMCTIB KBadi(ikaliiHUX poOiT Ta
aTecTallliHUX eK3aMEeHIB B TUCTaHIIitHOMY pexkumi» (https://osvita.kpi.ua/node/148).

daxoBe BUNPOOYBaHHS CKJIAJAETbCS BCTYIMHUKAMM 3TIAHO 13 3aTBEPKEHUM PO3KIIAJOM.
Binxunenns Biz po3kiiaay BUIpoOyBaHb HEMPUITYCTUMO.




Y pa3i npoBeneHHsT BHUNPOOYBaHHS B JHWCTAHIINHIA ¢GopMi TOCWIAHHS Ha BiJEO
KOH(EpeHIiI0 Uil TMPOBEJACHHS KOMILIEKCHOrO (axoBOro BHIPOOYBaHHS CTBOPIOETHCS
HaTIePeI0/IHI Ta PO3CHIIAETHCS BCIM YJacCHHKaAM (€K3aMEeHAaTOpaM Ta BCTYITHUKaM) 4epe3 BiAMOBIIHI
iH(pOopMariifHi KaHAJIM — eJIEKTPOHHY MOIITY, Mepexi «Vibery, «Telegramy.

ArtecrariiiiHa KoMicCis 3000B’s3aHa 3a0€3MeUNTH HAIIMHY iIeHTU]IKAIiI0 (BCTAHOBICHHS OCOOM)
BCTYITHUKA. B 1HIIIOMY pa3i, BCTYITHUK BBaKAETHCS TaKUM, 110 HE 3’ SIBUBCS Ha (paxoBe BUIIPOOYBaHHSI.
InenTrdikarisi BCTyITHUKAa MOKEe 31MCHIOBATUCS, HAIPUKJIIAJ, IIJISIXOM JIEMOHCTpAIll eK3aMEHaTOPOB1
yepe3 3aco0M BiZIC03B 3Ky CBOTO MACIOPTY a00 1HIIIOTO JOKYMEHTY, IO MOCBIIUy€E 0Co0y.

Ha kommiexkcHomy (daxoBoMmy BHIIpOOYyBaHHI BCTYIHUKH BHUKOHYIOTh IHCHBMOBY
KOHTPOJIbHY poOoTy. HoMmepw iHAMBIMyanbHUX €K3aMEHALIMHUX OUIETIB PO3MOIUISIOTHCS MIiXK
BCTYITHUKAMH Yepe3 CepBep BUIAJKOBUX YHCEN 1 OTOJOIIYIOTHCS 32 CIHCKOM BCTYITHHKIB Yepes3
3aco0u BiZIeO 3B’SI3KY.

Jliss yHUKHEHHS 3aBYacHOI MiATOTOBKH BIJMNOBiNEH BCTYMMHHKAMHU TOPSIOK TPOBEIACHHS
KOMITJICKCHOTO (haXxOBOTO BHITPOOYBAHHS Tepen0davae HAIMCAHHS Ha KOKHOMY apKyIll eK3aMeHaIlliHOT
pOOOTH TIEBHOTO KOJIOBOT'O CJIOBA, SIKE BCTYIMHUKAM TOBIIOMIISIFOTH 11T 9ac MPOBEICHHS BUMPOOYBAHHSL.

3arabHu yac, SKUi BUIUIAETHCS HA PYKOITMCHE BUKOHAHHS 3aBIaHb €K3aMEHAIIHOTO O11eTy,
cknagae 90 xBunmH. Yac moyaTky Ta yac 3aBEpIICHHS] BUIPOOYBAaHHS OTOJIONIIYEThCSI €K3aMEHATOPOM.
[IpoTsirom BchOro yacy miATOTOBKH BiAIOBIJEH Ha MUTAaHHS €K3aMeHaliiiHoro Oi1ery y 3100yBaya
Mae OyTHM TOCTIHHO YBIMKHEHa Kamepa IPUCTPOIO, 3a JOINOMOIOI0 SIKOTO 3A1HCHIOETHCS
BiJICO3B’ 130K 13 €K3aMEHATOPOM.

3a 3...5 XBWIMH 10 3aKiHYCHHS BHUIPOOYBAaHHS BCTYIIHUK HMOBHMHEH MIiANMMCATH KOXXHUHI
apKyII CBO€I €K3aMeHaIiiHOi poOOTH, 3po0uTH iX (HOTOKOMIIO Ta mepeciaTH ii 10 BCTAHOBJICHOTO
yacy Ha €JICKTPOHHY IMOITYy KoMmicii ab0 B 1HIIMI BCTaHOBJIEHWN aTECTallIMHOI KOMICIEIO CITOCIO
(mepexi «Vibery, «Telegramy).

[Ticast oTpuMaHHs BCiX (OTOKOMIN MUCHMOBUX POOIT aTecTalliifHa KOMICIsl PO3MOYUHAE X
niepeBipky. OLiHIOBaHHS POOIT 3/11HCHIOETHCS BIAMOBIIHO 10 PEUTUHIOBOI CUCTEMH OLiIHIOBaHHS (T1. 1.5).

JITEPATYPA

1. Eneprernunuii ayaur. TpeninroBuit Moaynbs. Cepisi HaBYaJIbHO—METOJUYHUX MaTepiasis/
B.B.IIpoxonenxo — K.: FOHIJIO, 2015. 87c.

Pexxum moctymy: http://www.reee.org.ua/download/trainings/TM_4 Aynut.pdf

2.1Ipokonenko B.B. Eneprernunuii aynut: HapuanpHuii mociOuuk / B.B.[Ipoxomnenko,
0.0.3aknaganit, [1.B.Kynp6aunnii. — Kui: KIII im. Iropst Cikopcekoro, Bun-Bo «llomitexHikay,
2018. 400 c.

3. IIpoexTyBaHHs cUCTEM 3a0€3MEUCHHSI CIIOKUBAUIB €JIEKTPUUHOIO0 eHeprieto [EnexTponHuit
pecypc]: HaBu. mocib. ans crya. cneuiagbHOCcTi 141 «EnexkTpoeHepreTuka, eneKTpOTEXHIKa Ta
€JIGKTpOMEXaHiKa», OCBITHIX mporpam «CuctemMu 3a0e3leUYeHHs CIOXKUBAYIB EJNEKTPUYHOIO
eHepriero» Ta «EHepreTHyHNl MEHEKMEHT Ta eHeproegekTuBHI TexHoorii» / B.A. ITonos, B. B.
Tkauenxo, O.C. Spmomntok — Kuis : KIII im. Irops Cikopcrkoro, 2021. 222 c.

Pexxum noctymy: https://ela.kpi.ua/handle/123456789/44192.

4. MopnentoBaHHSI PEXUMIB CHUCTEM 3a0€3MEeUeHHs CIOKHUBAYiB EJIECKTPUYHOIO EHEPTIEI0
[Enextponnuii pecypc]: HaBu. moci0. s cryn. crmemianeHocTi 141  «EnexTpoenepreTuka,
€JIGKTPOTEXHIKAa Ta €JIEKTPOMEXaHiKa», OCBITHIX mporpam «CHucTeMH 3a0e3leueHHs CIOXHMBayiB
€JIGKTPUYHOIO0 €Hepriero» Ta «EHepreTMyHuii MEHEPKMEHT Ta eHeproedeKTuBHI TexHousorii» / B.
A. Tlonos, B. B. Tkauenko, O.C. SApmomox — Kuis: KIII im. Iropst Cikopcekoro, 2021. 104 c.

9



Pexxum noctymy: https://ela.kpi.ua/handle/123456789/44193.

5.EdexTuBHE KepyBaHHS pPEKUMaMU CHUCTEM 3a0€3MEUYCHHS CIOXKUBAYIB EICKTPUYHOIO
eHeprieto [EnekrponHuii pecypc]: HaBu. moci0. st cTy. cnenianbHocTi 141 «EnexrpoenepreTuka,
€JIEKTPOTEXHIKAa Ta €JIEKTPOMEXaHiKa», OCBITHIX mporpam «CHcTeMH 3a0e3NeueHHs! CIOXHBayiB
€JIEKTPUYHOIO eHepriero» Ta «EHepreTHyHnii MEHEeKMEHT Ta eHeproe(eKkTuBHiI TexHoorii» / B.A.
[Tonog, B.B. Tkauenko, O.C. Apmomtok — Kuis : KIII im. Irops Cikopcekoro, 2021. 163 c.

Pexxum noctymy: https://ela.kpi.ua/handle/123456789/45661.

6. Bacwiiera I[1.0. Enexrponocrayanss: niapyunuk. Cymu: Bua-so Cym/JIY, 2019. 521 c.

7. Enepretnunuii MeHeDKMEHT. YacTrHa 2: KOHCIEKT JIeKIiN [EnekTponnuii pecypc] : HaBd.
noci6. nans 3700yBaviB  cTymeHs OakanaBpa 3a OCBITHBOIO Tporpamoro «EHepreTnuyHuii
MEHEUKMEHT Ta eHeproeekTHUBHI TexHoiyorii» cneuianbHocTi 141  Enexkrpoenepreruka,
esniekTpoTexHika Ta enekrpomexanika / KIII im. Irops Cikoperkoro ; ykinaza.: O. B. bopuuenko, B.
®. HaxomoB. — Enextponni tekctoBi manmi (1 caiin: 3,5 Mo6aiit). — Kuis : KIII im. Irops
Cikopcekoro, 2022. — 224 c. — Pexum poctyny: https://ela.kpi.ua/handle/123456789/48732

8. EnepreTnuHnii MEHEKMEHT Ta EHEepProe(eKTUBHICTh : MIJAPYYHUK JJIsi CTYICHTIB 3i
CIIENIaIbHOCTI €JIEKTPOCHEPIeTHKA, EIIEKTPOTEXHIKa Ta enekTpoMexanika / I. O. Camoitnenko, O. I'.
I'pub, A. O. 3amopoxenp Ta iH. XapkiB: @OII bposin O. B., 2020. 348 c. Pexum pocrymy:
https://er.nau.edu.ua/handle/NAU/44582

9. Xmenbhatok M. I'., SkosneBa O. 0., Ocranenko O. B., bexan B. O. Eneprernunuii
MEHE/DKMEHT 1 ayauT. | yacTuHa : MigPy4YyHUK. 2-Te¢ BHUA., mepepoOu. i mom. / 3a pexa. M. T.
XwmenbHioka. Oneca : @OII bonnapenko M. O., 2020. 237 c.

10. Yepusscokuit A. B., Inmekos €. M., Conoseit O. 1., bopuuenko O. B., Ileptko II. II.
KepiBHUUTBO 3 BIPOBAIKEHHS CHUCTEMHU EHEPreTUYHOrO0 MEHEIKMEHTY BIAMOBIIHO 1O BUMOT
MibxHapoaHoro cranaapty ISO 50001:2018 : waBu. moci6. / 3a pen. €. M. Inmekosa, A. B.
Yepusecekoro. Kuie : IIpoektr UNIDO/GEF  «BmpoBamkeHHsT  CTaHIapTy  CHCTEM
€HEproMEeHE/DKMEHTY B  TNpPOMHCIOBOCTI  Ykpaimm», 2021. 137 c¢. Pexum pgocrymy:
http://www.ukriee.org.ua/wp-content/uploads/2021/03/EnMS-Practical-Guide-

2021 Ukraine ukr.pdf

11. IpakTuyHMii MOCIOHMK 3 EHEPreTHYHOro AayAWUTy NPOMHUCIOBUX MiIOPUEMCTB / A.
Uepnseebkuii, A. Cadpsani, H. Ycenko, O. Conoseit, O. bopuuenko, I1. [Teptko, FO. [lumko, A.
lNoenko. 3a pen. H. Ycenko, A. Yepnsascokoro. KuiB : IIpoext «KoHCYnbTyBaHHS MiANPUEMCTB
mono eHeproedpextuBHocTi» Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ)
GmbH 3a nopydyennsm denepanbHOro MiHICTEPCTBA EKOHOMIYHOTO CHIBPOOITHHUIITBA T PO3BUTKY
Himeyunnu (BMZ), 2020. 280 c. Pexnm JOCTYIIY:
https://saee.gov.ua/sites/default/files/2021 04 02 Practical Energy Audit Guidebook.pdf?fbclid=
IwAR3aJedcPZ6mixqQtel-E2K6KP6rCRYyVIVLIACIvVShACo9IN3Y XkRd1-Oas

12. Cnoxusaui enekrpuuHoi eHeprii. Enexrpuune ocBitnenss: HaBd. noci0. / O.1. Conoseit,
A.B. Yepnsscekuii, O.0. Curnuk, B.®. Tkauenko, I'.B. Kyp6aka; 3a pen. Conos’s O.1, UATY —
Y.: ®OIlI I'opaienko €.1., 2018. 132 c.

13. CuoBi ciokuBaui eIeKTpuyHOi eHeprii: [HaBuanbHuil nocioHuk] / [Conoseit O.1., Po3en
B.I1L., Cutauk O.0., Yepusiscokuii A.B., Kyp6aka I'.B., Tkauenko B.®., Imutpenko [.A.] ; 3a 3ar.
penaxy. O.I. ConoB’s; M-Bo ocBitu 1 Hayku, Yepkac.nepx.TexH.yH-T. — Uepkacu: @OII Kanguu
CTI.,2016.—124c.

14. Conogeit O. 1. IIpoMuCIOBI €I€KTPOTEXHOJIOTIYHI YCTAaHOBKH: HaBY. nocionuk / O. L
Conogeit. — Kuis : Kongop, 2009. — 172 c.

10



15. ICTY 4472:2005. Eneprosbepexenns. CHCTEMH €HEPreTHYHOIO MEHEDKMEHTY.
3aranpHi BUMord. Kuis, JlepkcrioxuBcTangapt Ykpaiuu, 2005. 22 c.

16. ICTY 4715:2007 Enepro36epexxenHs. CHCTEMH €HEPreTHYHOTO MEHEIKMEHTY
npoMucioBux miampueMctB. Ckiaax Ta 3MicT pobiT Ha cramii BIPOBAKEHHS CHCTEMH
eHepreTuyHoro MenempkMenty. Kuis, JlepxcnoxuBcranmapt Ykpainu, 2007, 14 c.

17. ICTY 5077:2008 Enepro3z6epexenns. CHCTEMH €HEPreTHYHOTO - MEHEMHKMEHTY
NPOMHUCIIOBUX mimnpueMcTB. llepeBipka Ta KOHTpoJb edekTHBHOCTI (yHKuioHyBaHHs. Kwuis,
HepxcnoxuBctangapt Ykpainu, 2007, 25 c.

18. ACTVY ISO 50001:2020. CuctemMn €HEpreTHYHOr0 MEHEKMEHTY. BuMoru Ta HacraHoBa
mozao Bukopuctanss (ISO 50001:2018, IDT). Kuis, A1 «YkpHIHL]», 2020. 33 c.

19. ICTY ISO 50004:2016 Cucremu enepretuyHoro MeHemkMmeHTy. HacranoBa miono

BIIPOBA/DKEHHSI, CYIPOBiJA Ta IIONININEHHS CHCTEMH eHepreTHyHoro MeHemikMmenty (ISO
50004:2014, IDT). Kwuis, AIT «YxkaHIHII», 2016, 83 c.

Po3poOHukHu nporpamu:

[Tpodecop xadenpu

€JIEKTPONIOCTaYaHHs Bonogumup [10I1I0B
JouenT xadenpu

€JIEKTPOITOCTa4YaHHS Onena APMOJIIOK

JoueHT kadempu

€JIEKTPONIOCTaYaHHs Amnarorniit YEPHSIBCHKHIA
HouenT kadempu

€JIEKTPOIIOCTAYaHHS Onena BOPUYEHKO
Jouent xadenpu @ /

€JIEKTPONIOCTaYaHHS Bonogumup ITPOKOITEHKO

ey 3
[Tporpamy pekoMeHIOBaHO:

Kadeaporo eneKTponocTayaHHs
ITporokox Ne 16 Bin 29 G6epe3ns 2023 p.

: 7
3aBixyBau kadenpu Q% Henuc JIEPEB’SIHKO
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