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Kwuis - 2026 p.



Onuc HAaBYAJIBHOI JUCHUILTIHA

«HaniitHicTh enexTpoeHepreTuuHux cucteMm 3 BJIE» — HaB4yaibHa AUCIUIUIIHA, CIIPSIMOBaHA
Ha (QopMyBaHHS y 3/100yBayiB 3HAaHb 1 MPAKTUYHUX HABUYOK 3 aHaNi3y, OILIIHIOBaHHS Ta
MIJBUILIEHHS HAJIAHOCTI EJEKTPOCHEPIeTUYHUX CHCTEM, [0 CKJIaay SKHUX BXOMASThH
BIJIHOBJIIOBaHI JIKepeja €Heprii, CUCTEeMU HaKOMWYEHHs eHeprii Ta nudpoBl 3acodu
MOHITOPUHTY ¥ KepyBaHHS. Y MexXaxX IJUCHUIUTIHM PO3MISAAIOTHCS OCHOBHI TMOHSATTS Ta
MOKa3HUKU HAJIMHOCTI €JIEKTPOOONaJHAHHS M CHUCTEM EJIEKTPOIOCTA4YaHHs; IMOBIPHICHO-
CTaTUCTUYHI, CTPYKTYPHO-JIOTIYHI Ta pPHU3UK-OPIEHTOBAHI METOIM aHaji3y; ITOKa3HUKH
oesnepepBHOcTi enekTponoctadands SAIDI, SAIFI, CAIDI, ASAI ta ENS; pe3epByBanHs,
CEKIIIOHYBaHHS, aBTOMATUYHE BBEJIEHHA pe3epBy U BITHOBJICHHS EJIEKTPOIIOCTAYaHHS.
Oco0nuBy yBary MOpHUAUICHO BIUIMBY CTOXAaCTUYHOTO XapaKTepy COHSYHOI Ta BITPOBOI
re’eparlii Ha (YHKIIOHYBaHHS €JICKTPOCHEPreTUYHUX CHUCTEM, HAJIHHOCTI MIKPOMEpPEXK 13
BJAE Ta HakonuuyBauamu eHeprii, 3actocyBaHHi0 SCADA, IoT, nudpoBux nBIHHUKIB,
METOJIB JIIarHOCTUKHM TEXHIYHOTO CTaHy Ta MPOTHO3yBaHHS BiAMOB. [IpakTuyHa ckiagoBa
nepeadayae po3paxyHOK MOKA3HUKIB HAAIMHOCTI, MOJICJIFOBAaHHS aBapiiHUX PEKUMIB, aHATI3
CXEeM pe3epByBaHHS U pO3pOOJIEHHS PHU3UK-OPIEHTOBAHMX TEXHIYHUX pIIMIEHb MO0

MOJIEpHIi3allii eHeprood’ eKTiB.

I'asny3b 3HaHb, CHIENIAJbHICTH, OCBITHSI MPOrpPpaMa, OCBITHIl CTyliHb

OCBiTHIii CTyIiHb Hpyroro (marictepcskoro) OHIT

I'any3b 3HaHBb G Inxenepist, BUpOOHUIITBO Ta Oy/IIBHUIITBO
CrerianpHICTb G3 EnextpuyHa iHXeHepis

OcBiTHs porpama EnextpoeHepreruka, eJ1eKTpOTEXHIKa Ta €IEKTpOMEXaHiKa
daxynsreT/HHI HHI eneprerrku, aBTOMaTHKH 1 €HEPTrO30epEIKEHHS

XapakTepuCcTHKA HABYAJIbHOI JUCUMILIIHA

Bun O0O0B's13K0Ba
3aranbpHa KIJIBKICTh TOIUH 120
Kinekicts kpeauris ECTS 4

KinbkicTh 3MICTOBUX MOAYIiB 2

Kypcouii mpoekTt (pobota) (3a

HasIBHOCT)

dopma KOHTPOIIO Ex3amen

IHoxka3HUKHM HABYAJIBHOI JUCHMILIIHM JJI51 AEHHOI Ta 32049HOI ¢opM 3100yTTH BHIOL

OCBITH (ITOBHUI TepMiH HABYAHHA)



®opmMma 3100yTTA BHILOL
OCBITH
JeHHA 3a04YHAa
Kypc (pik miarotoBku) 1 -
Cemectp 2 -
Jlex1iiai 3aHATTS 15 rog. -
JlaboparopHi poboT 15 ron. -
[TpakTuuHi, ceMiHapChKi 3aHATTS 15 ron. -
CamocriitHa poboTa 75 rop. -
Kinekicts ”.FI/I}KHGBI/IX ayIMTOPHUX TOAMH IS IeHHOT popmu 3100y TTS 3 ron. )
BHIILIOT OCBITH
dopma KOHTPOIIO Ex3amen -

MeTra, KOMIIETEHTHOCTI Ta IPOrPaMHi pPe3y/IbTaTH HABYAJIbHOI AMCUHUILIIHU

Meta: MeTor HaBUalibHOI AUCHUILTIHN «HamiiHICTh eleKkTpoeHepreTuuHux cucteM 3 BIIE»
€ ¢popmyBaHHS y 3100yBaviB BUIOT OCBITH 3JaTHOCTI 3aCTOCOBYBAaTH Cy4acHI METOIM aHaJi3y,
OI[IHIOBAHHS Ta IMIABUIIEHHS HAJAIMHOCTI €JIEKTPOCHEPTETUYHUX CUCTEM 13 BIJTHOBIIOBAHUMH
JDKepeslaMu eHeprii; oOrpyHTOBYBaTH TEXHIYHI, OpraHi3alliifHi Ta pU3UK-OpI€EHTOBAHI PIIIEHHS
IOJI0 pEe3epBYBaHHS, PEKOHCTPYKIli, LHUPPOBOTO MOHITOPUHTY ¥ KEpyBaHHS IS
3a0e3neuyeHHs  OEe3MeYHOro,  CTIMKOro,  eHeproeeKTUBHOTO  Ta  Oe3mepepBHOTO

(GYHKIIIOHYBaHHS €JIEKTPOCHEPTETUYHUX 00’ €KTIB 1 CUCTEM.

Ilepeaik HaBYaJdbHUX JMCHUILIIH, #AKI mnepeayloTb BHBYeHHIO «HagiiiHicTh

ejiekTpoeHepreTuuyHux cucrem 3 BJIE» (3a ix HasgBHOCTI)

HaOyTTs KOMIIeTeHTHOCTEel
InTerpajibHa KOMIIETEHTHICTh!

31aTHICTh PO3B’ AI3yBaTH CKIIAHI 3a7a4i JOCIIJHUIIBKOro Ta/abo IHHOBAIIMHOIO XapakTepy y
cdepl eneKTpuyHOi 1HXeHepii abo y mpolieci HaBYaHHSA, 110 mHepeadadae MpOBEACHHS OpH-
riHaJbHUX HAyKOBHUX JIOCII/KEHb, T€HEpYBaHHS HOBHUX I1JIeM Ta IHTErparilo 3HaHb Y
HOBUX a00 HE3HAWOMUX CEPeIOBHUIIAX 32 YMOB HEIIOBHO1 Yl 00OMexeHO1 1H(popMallii Ta HEBH-
3Ha4Y€HOCTI BUMOT.

3K1 — 3parHicTh 70 aOCTPaKTHOTO MUCJIEHHS, aHAII3y Ta CUHTE3Y
3K4 — 3parHicTh 3aCTOCOBYBATH 3HAHHSA Yy MPAKTUYHUX CUTYaLISIX
3K6 — 3parHicTh mpuiiMaTi OOTPYHTOBAHI PIIIIEHHS

3K8 — 31arHIiCTh BUSBIIATH Ta OIIHIOBATH PU3HKHU



CK1 — 3parHicTh 3aCTOCOBYBaTH OTpUMaH1 TEOPETUYHI 3HAHHS, HAYKOBI 1 TEXHIYHI METOAU
JUTSI BUPINIEHHS HAYKOBO-TEXHIYHUX MPOOJIEM 1 3a/1ad eJIeKTPOCHEPTeTHKHU, €IIEKTPOTEXHIKU

Ta eJIEKTPOMEXaHIKH.

CK4 — 3partHicTh pO3pOONSATH Ta BIPOBAHKYBATH 3aXOAW 3 IMJABUINEHHS HAIIAHOCTI,
edekTUBHOCTI Ta Oe3MeKH MpH MPOEKTYyBaHHI Ta eKCIuTyaramii oOmagHaHHS Ta 00’ €KTiB

CICKTPOCHCPICTHUKH, eHeKTpOTeXHiKI/I Ta eHeKTpOMeXHHiKI/I

CK8 — 3patHicTh HOCHIIKYyBaTH Ta BU3HAUUTH Mpoliemy 1 igeHTudikyBaTn oOMEKEHHS,
BKJTFOYAFOYH Ti, IO TTOB’ s13aHi1 3 MpoOIeMaM# 0XOPOHU TIPUPOJIH, CTATIOTO PO3BUTKY, 30POB'S 1
Oe3neKkn Ta OIIHKAMU PU3HKIB B E€ICKTPOCHEPIETHIl, CICKTPOTEXHII Ta €JIECKTPOMEXaHIIIl

CK11 — 3p1atHICTh OIIIHIOBATH IMOKa3HUKU HAIIMHOCTI Ta €(eKTUBHOCTI (PyHKIIIOHYBaHHS
CJIICKTPOCHEPTETUYHHUX,, CJICKTPOTEXHIYHUX Ta CJICKTPOMEXaHIYHUX 00'€KTIB Ta CUCTEM

CK12 — 3partHicTh po3poONsATH IIAHW 1 MPOEKTH sl 3a0€3MedYeHHS JOCSTHCHHS
MOCTABJICHOI TEBHOI METH 3 YpaxXyBaHHSIM BCIX AaCHEKTiB MPOOJIeMH, IO BHPINTYETHCH,
BKJIFOYAIOYM BHUPOOHMIITBO, €KCIUIyaTallilo, TEXHIYHe OOCIyroByBaHHS Ta YTHIII3aIlii0
oOJIaIHAHHS €JIEKTPOCHEPTETUYHUX, EJIEKTPOTEXHIYHUX Ta CIIEKTPOMEXaHIYHIX KOMILUIEKCIB

IIporpamui pe3yJibTaTH HABYAHHS

[IPH1 — 3HaxoauTu BaplaHTH MiABUIIEHHA €HEProeeKTUBHOCTI Ta HAJIMHOCTI
€JIEKTPOCHEPTETUYHOTO, EJEKTPOTEXHIYHOTO Ta EJIEKTPOMEXAHIYHOro OOJlalHaHHS
BIIIIOBITHUX KOMILJIEKCIB 1 CUCTEM

[TPH4 — OxpecaroBaTd IJIaH 3aX0/1B 3 MIJIBUINCHHS HaIIMHOCTI, OE3MEKH eKCILTyaTallli Ta
IIPOJIOBKEHHS PECypCy €JIEKTPOSCHEPreTUYHOr0, EJICKTPOTEXHIYHOTO Ta CICKTPOMEXaHIYHOTO
oOJIaTHAHH 1 BIANOBIJHUX KOMIUIEKCIB 1 CUCTEM

[IPH6 — PekoHCcTpyloBaTH ICHYIOUI €JNEKTPUYHI MEpeXi, CTaHIii Ta MiACTaHIi,
CJIEKTPOTEXHIYHI 1 €JIEKTPOMEXaHIYHI KOMIUIEKCM Ta CUCTEMU 3 METOI0 MIJBUILEHHS iX
HAJIMHOCT1, €PEKTUBHOCTI €KCIUTyaTallii Ta IPOJIOBKEHHS PECypCy

[IPH14 — JloTpuMyBaTHCs TPUHIMIIB Ta HANOPSAMIB CTpaTerii PO3BUTKY EHEPreTHYHOL
Oesrneku Ykpainu

[TPH19 — BusButu npobnemu i igeHTH(IKyBaTH 0OMEKEHHs, 110 MOB’ s3aHi 3 IpobieMaMu
OXOpPOHHU HAaBKOJIMIIHBOTIO CEPEOBUINA, CTAIIOTO PO3BUTKY, 37A0POB’ s 1 O€3MEKU JIIOJIMHU Ta
OLIIHKAMHU PU3HUKIB B rajly3l eJIEKTPOCHEPIreTUKH, EIEKTPOTEXHIKHU Ta €JIEKTPOMEXAHIKU

[IPH20 — BusiBiasATH OCHOBHI YMHHMKHM Ta TEXHIYHI MPOOJIEMH, II0 MOXYTh 3aBaKaTH
BIIPOBAPKCHHIO CYYaCHHX METOIB KEPYyBaHHS €JIEKTPOCHEPTreTUUHUMH, €JIEKTPOTEXHIYHUMHU
Ta eJIEKTPOMEXaHIYHUMHU CUCTEMaMH

[TPH26 — OrmintoBat Ta 3a0e3nevyBaTH TOKAa3HUKH HAIIHHOCTI 1 €IeKTpOMarHiTHOI

CYMICHOCTI B €JIEKTPOCHEPreTUYHNUX CHUCTEMaX, 30KpeMa 3 1HTerpOBAaHUMHM BiTHOBIIOBAHUMH
mxepenamu eneprii (BJIE)

IIporpama Ta cTPyKTypa HaBYAJIbHOI AN CHUILTiHA



Ha3Bu 3micToBMX MOaY1iB i TeM

KinabkicTh ronun (1eHHna

¢opma)

KinabkicTh roaun (3aouHa

¢opma)

J |Ja06

ceM

11

c.p.

YChOTo

J

Jaa0

CceEM

c.p.

YChOro

Monyasb 1. AnaJti3 i oniHlBaHHS HaJiiiHOC

Ti €JIeKTPO

eHepreTH

YHHUX CUCTEM

Tema 1. Hanitigicts
€JICKTPOCHEPTETUYHNX CUCTEM:
OCHOBHI IIOHATTS, BIIACTUBOCTI, BUJU

BiZIMOB Ta CTPYKTypa CUCTEM

15

Tema 2. [Tokaznuku Ta KpuTepii
HAJIHHOCTI €JeKTPOOOIaTHAHHS 1
CHCTEM: OC3BIIMOBHICTb,
PEMOHTOTIPUIATHICTh, JOBTOBIUHICTH,
30epeKyBaHICTh, TOTOBHICTB;
MOKa3HUKU Oe3MepepBHOCTI
enekrponoctradands SAIDI, SAIFI,
CAIDI, ASAI ta ENS

15

Tema 3. Metonu anamnizy HaailHOCTI:
IMOBIPHICHO-CTaTUCTUYHI MOJIEN,
CTPYKTYpPHI CXE€MH, JepeBa BiJMOB,
FMEA/FMECA, meton MonTte-Kapio

15

Tema 4. HazgiifHiCTh €NEKTPUIHUX
MEpEX 1 CUCTEM eJIeKTPONOCTaYaHHS:
pe3epByBaHHS, CEKI[IOHYBaHHS,
AaBTOMAaTHYHE BBEIICHHS PE3EPBY,
JIOKaJi3allisi MOIMIKOIKEeHb 1
BiJIHOBJICHHS! KUBJICHHS

15

Pa3om 3a moxysem 1

8 |8

0

8

36

60

Monyas 2. Hagiiinicth eiekTpoeHepreTuuHux cucreM 3 B/IE Tta uudgposi 3acodu 3ade3neueHHst

HagiiHOCTI

Tema 1. Ocob6auBOCTI (HyHKITIOHYBaHHS
€JIEKTPOCHEepreTuuHnX cuctem 3 BJIE:
CTOXaCTUYHICTh TeHEepaIlii,
MPOTHO3yBaHHS, OaTaHCyBaHHS Ta
THYYKICTh

10

16

Tema 2. HagiiiHicTh MiKpOMeEpex 3
BJIE Ta HakonmuuyBayaMu €Heprii:
130JIbOBAHUH 1 MEPEKEBUM PEKUMM,
pe3epBH, KepyBaHHS HABAHTAXKEHHSIM

10

16

Tema 3. Hudposi TexHoMOTI1
3a0e3neuenHs HagiiHOCTI: SCADA,
[oT, mudpoBi ABIHHUKH, AIaTHOCTHKA
TEXHIYHOTO CTaHy Ta MPOTHO3YBaHHS

BIJIMOB

15




Ha3Bu 3micToBHX MOaYTiB i TeM ¢dopma) ¢dopma)

KinbkicTb rogus (1enHa KinbkicTb rogux (3aouHa

J |Jgad [cem |m | c.p.|ycboro |J |Jad

ceM | I | c.p. | ychoro

Tema 4. Pusuk-opieHTOBaHE
yIpaBIIiHHS HaIHHICTIO, EHEpreTUYHA
Oe3meKa Ta TEXHIKO-eKOHOMIUHE 1 |1 - 1 {10 |13 - |-
OoOTpyHTYBaHHSI MOJICPHi3allii
€HEeproo0’ €KTIB

Pa3om 3a monysem 2 7 17 0 7 139 |60 - |-

Kypcosuii mpoekr (po6ota) - |- - - |- - - -

Ycboro ronvH 15(15 (0 15|75 | 120 - |-

Temu Jexuii

Ne 3/m

Ha3zsa temu

KinekicTh ronun

Tema 1. HagiiiHiCTbh €1€KTPOEHEPIeTUYHUX CUCTEM: OCHOBHI ITOHSATTS,

BJIACTUBOCTI, BUJIU BiJIMOB Ta CTPYKTypa CHCTEM

Tema 2. [Toka3zHUKY Ta KpUTEPii HAAIMHOCTI €1EKTPOOOTaIHAHHS 1
cucteM: 0€3B1IMOBHICTh, PEMOHTONIPUIATHICTD, JOBTOBIUHICTS,
30epeXyBaHICTh, TOTOBHICTh; MTOKa3HUKHU O€3MepepBHOCTI
enexrpornoctadanus SAIDI, SAIFI, CAIDI, ASAI ta ENS

Tema 3. MeTtonu aHani3y HaAllHOCTI: IMOBIPHICHO-CTaTUCTUYHI MOJEII,
CTPYKTYpHi cxemH, nepesa BinMmoB, FMEA/FMECA, meron MonTe-
Kapino

Tema 4. HaziifHicTh €NEKTPUYHUX MEPEXK 1 CUCTEM €IEKTPOIIOCTaYaHHS:
pe3epByBaHHs, CEKI[IOHYBaHHS, aBTOMaTU4YHE BBE/ICHHS PE3EPBY,

JIOKaJI13a1[isI IOIIKOMKEHD 1 BITHOBIICHHS KUBJICHHS

Tema 5. Ocob6auBOCTI (HYyHKIIIOHYBAHHS €JIEKTPOCHEPTETUIHUX CUCTEM 3
BJIE: cToxacTu4HiCcTh T€Hepallii, MPOrHO3yBaHHs, OaaHCyBaHHS Ta
THYYKICTb

Tema 6. Hagiitaicts mikpomepex 3 BJIE Ta HakonmuuyBauaMu eHeprii:

130JIbOBAaHU 1 MEPEKEBHUM PEXKUMHU, PE3EPBH, KEPYBaHHS HaBaHTAXKEHHSIM

Tema 7. Iludponi Texnonorii 3ade3neuenns HaaiiHocti: SCADA, 10T,
U poBi IBIMHUKH, J1arHOCTUKA TEXHIYHOTO CTaHy Ta MPOTHO3YBAHHS
BiJIMOB

Tema 8. Pusuk-opieHTOBaHE yrnpaBlliHHS HAaIHHICTIO, EHEPreTHYHA
Oe3reka Ta TEXHIKO-€KOHOMIYHE OOIPYHTYBAaHHS MOJIEpHi3allii
€HEeproo0’€KTIB

Bcnoro ronun

15




Temu 1a00paTOPHUX 3aHATH

Ne 3/m Ha3Ba temn KinekicTs ronun
{ OuiHroBaHHS 0a30BUX MOKA3HHUKIB HAIIMHOCTI €JIEKTPOECHEPTETUYHOTO 5
oOJragHaHHS Ta CUCTEM
) AmHaui3 HaZifHOCTI eJIEKTPUIHOT MEPEKi METOJJOM CTaTUCTUIHOTO )
MozentoBanHs MonTe-Kapio
3 MogentoBaHHS CTPYKTYPHOTO PE3€pPBYBAaHHS €JIEMEHTIB CHCTEMHU 5
€JIeKTPONOCTaYaHHS
4 JlocnimpKeHHs HACTIIKIB BiIMOB 00JIaIHaHHS Ta pO3pPOOJIEHHS IEPBUHHUX 5
3aXO0IB 3 ITABUIIECHHS HAIIMHOCTI
5 JlocnipkeHHs BIUTUBY 1HTETpallii COHSYHOI Ta BITPOBOI I'eHepallii Ha )
HQTIMHICTD €JICKTPONOCTAYaAHHSI
6 MopenroBaHHS PeXUMIB pOOOTH, pe3epBYBaHHS Ta KEPYBaHHS )
mikpomepesxeto 3 BJIE it HakonmuyBauem eHeprii
7 Amnani3 gaanx SCADA/I0T st 11larHOCTUKH TEXHIYHOTO CTaHy, )
MPOTHO3YBaHHS BiAMOB 1 MIATPUMKH BIJIHOBJICHHS €JIEKTPONOCTaYaHH
KommiekcHe mpoeKTyBaHHS 3aXOiB 13 MM ABUIICHHS HATIHHOCTI
8 Mikpomepexi 3 BJIE, HakonmudyBadem 1 CHCTEMOIO aBTOMAaTHUIHOTO 1
kepyBaHHs 1 Pa3zom 3a momysnem 2
Bceboro ronun 15
Temu NPpaAKTUIHUX 3aHATH
Ne 3/m Ha3zBa Temu KiabkicTh roqun
Po3paxyHok moka3HHKIB 0€3BIIMOBHOCTI, IHTEHCUBHOCTI BiJIMOB,
1 CepeIHBOT0 HAIIPAIFOBAHHS IO BIJIMOBHU Ta Koe(]illieHTa TOTOBHOCTI 2
€JIeKTPOOOIIaTHAHHS
5 OriHIOBaHHS HAAIMHOCTI CUCTEM E€NIEKTPOIIOCTauYaHHS 3a TTOKa3HUKaMU 5
SAIDI, SAIFI, CAIDI, ASAI ta ENS
3 [ToOynoBa CTPyKTypHHX CXE€M HaJIIHHOCTI Ta JepeBa BIIMOB IS )
€JIEMEHTIB €JIeKTPUYHOI Mepexi
4 FMEA/FMECA-anani3 KpUTHYHUX €JIEMEHTIB €JIEKTPOCHEPIeTUYHO1 )
cucTeMH Ta (POpMyBaHHs KapTHU PU3HKIB
5 Amnauni3 BIJMBY npo(disiiB COHSYHOI Ta BITPOBOI reHepallii Ha MOKa3HUKH 5
HATIHOCTI CUCTEMH €JIEKTPOMOCTadYaHH
6 OOrpyHTyBaHHS CTPYKTYPH PE3E€pPBYBaHHS Ta PEXKUMIB POOOTH 5
Mmikpomepexi 3 BJIE ¥ HakonnuyBaueM eHeprii




Ne 3/

Ha3zBa temn

KinekicTh ronun

Amnani3 naaux nudpoBOro MOHITOPUHTY JUIS AIarHOCTUKU CTaHy

7 . . 2
oOalHaHHS Ta BUSIBJICHHS NIEPEBIIMOBHUX CUTYyaL1i
g Po3po0neHHs pu3nK-0piEHTOBAHOTO TUIaHY MOJEpHi3allii )
eJleKTpoeHepreTuyHoro o0’exra 3 BJIE
Bcroro ronun 15

Temu camocTiiiHOI podoTH

Ne 3/m

Ha3zsa temu

KinbkicTh ronun

OnpartoBanHs 6a30BUX MOHSATH, TEPMiHIB 1 HOPMATUBHHUX TOJIOKEHb
Teopii HaAIMHOCTI; MArOTOBKA A0 JIEKI[iH, MPaKTUYHUX 1 Ta00PaTOPHUX
3aHATh 32 TEMaMM HaIiMHOCTI, BUAIB BIIMOB Ta MOKA3HHMKIB HaAIHHOCTI
€JIEKTPOOOIIaTHAHHS

CamocrTiiiHe ompalfoBaHHs HaBYAIBHUX 1 ITUPPOBUX MaTEPialliB MO0
noka3HuKiB OesnepepBHOCTI enekrponocradanas SAIDI, SAIFI, CAIDI,
ASAI Ta ENS; miarotoBka BUXiJHUX JaHHX 1 JOBIIKOBHX MarepiatiB 10
MPAKTHYHOTO Ta JJA0OPAaTOPHOTO 3aHATTS

OmnpairroBadHs MaTepialliB MO0 CTPYKTYPHO-JIOTIYHUX METO/IB aHATI3y
HaziiHoCTI, AepeB BigmMoB, FMEA/FMECA ta metony Monte-Kapo;

IiITOTOBKA 10 BUKOHAHHS 1 3aXUCTY MPAKTHYHUX 1 JIAOOPATOPHUX POOIT

AHaJi3 IpuKIIaJiB pe3epByBaHHs, ceKIlionyBaHHs, ABP, mokamizamii
MOUIKO/KEHbB 1 BI/IHOBJICHHSI €JIEKTPOIIOCTaYaHHs; ONPAIIOBaHHS
pe3ybTaTiB MPaKTUYHUX Ta JJa0OPAaTOPHUX POOIT 1 MIATOTOBKA 0
MOAYJIBHOTO KOHTPOJIIO |

OmnpairroBadHs MaTepialliB MO0 0COOMMBOCTEHN (HYHKITIOHYBaHHS CUCTEM
13 COHSTYHOIO Ta BITPOBOIO Te€HEpaIi€ro: mpogiiai BUPOOITKY,
MPOTHO3yBaHHS, OaTaHCyBaHHS, THYYKICTh, TEXHIYHI OOMEKEHHS

inTerpanii BJIE; miaroroBka g0 mpaktuyHoi Ta 1abopaTopHOi podoTH

10

CamocriiiHe BUBYEHHS CTPYKTYpPH, pEXKUMIB pOOOTH Ta 3aC001B
MiIBUIIEHHS HaIIHHOCTI MikpoMepex 13 B/IE, HakonmmuyBauamu eHeprii
Ta pe3ePBHUMH JHKEPETaMU; MiATOTOBKA BUXITHUX JTaHUX 0

MOICJIITOBaAaHHA

10

OmnpamroBanHs marepianis mozao 3acrocyBanis SCADA, [oT, ACKOE,
U(PPOBUX ABIMHUKIB, JIarHOCTUKU TEXHIYHOTO CTaHy Ta MPOTHO3yBaHHS
BIIMOB; aHaJli3 MPUKJI/IiB aBapiiHUX 1 MicIsSaBapiiiHUX CLIEHAPIiB;
MiJITOTOBKA J0 MIPAKTUYHUX 1 JA0OPAaTOPHUX 3aHATH




Ne 3/ Ha3Ba Temu KinekicTh ronun

OmnparroBaHHsI HOPMATUBHIX, HABYAJLHHUX 1 HAYKOBUX JDKEPET 3
€HepreTUUHOi Oe3MeKH, CTANIOTO PO3BUTKY Ta HajaiHOCTI cucteM i3 BJIE;
8 HiATOTOBKA /10 MOYJIbHOTO KOHTPOJIIO 2 Ta BUKOHAHHS 1HAMBIIyaJIbHOTO 10

KOMILJICKCHOI'O 3aBAaHHA 3 06TPYHTyBaHH$I SaXOI[iB l'IiI[BI/IIJ_IeHHH

HaJIHHOCTI 00paHOTO €HEPro0d’ €KTa

Bceboro roqun 75

MeTtoau HABYAHHA

MeToau Ta 3ac00M iIarHOCTUKM Pe3yJbTATIB HABYAHHSA:
- YcHe onuTyBaHHS JJIA TIEPEBIPKA TEOPETUYHUX 3HAHB 3 OCHOBHUX IMOHSATH 1 TTOKa3HUKIB
HAWHOCTI
- TectyBaHHS A1 OI[IHIOBAHHS 3HaHb WLIOJO IMOBIPHICHO-CTaTUCTUYHHUX Ta PHU3UK-
OpPIEHTOBAHUX METOIIB aHATI3Y
- Po3B’s13aHHS MIPaKTUYHKMX 33]1a4 3 PO3PAXYHKY MOKA3HHMKIB HAIIHHOCTI Ta MOJICITIOBAHHS
aBapiiHUX PEKUMIB
- AHaumi3 Keic-cTajl o0 3acTOCyBaHHs ITU(POBUX 3aCO0IB MOHITOPUHTY Ta KEpyBaHHS

- [ToTouyHe OLIIHIOBaHHS BUKOHAHHA JA0OPAaTOPHUX Ta MPAKTUYHUX POOIT 3 MOIEIIOBAHHS
CUCTEM

- MonynbHMil KOHTPOJIb JUIsl TEPEBIPKM 3aCBOEHHS MaTeplaay 3 KOXKHOIO MOIYJs
JTUCHUILTIHU

- [lincymKoBHiT €K3aMEH, IO OXOILIIOE BECh 0OCAT AUCITUTIIIHH

MeToau HAaBYaAHHS:
- JlekmifiHi 3aHATTS 3 BUKOPUCTAHHSAM MYJIBTUMEMINHUX TpPE3CHTAIll Uil BUKIIAJICHHS
TEOPETUYHUX OCHOB Ta Cy4YaCHUX IT1XO/IIB

- IlpakTuyHi 3aHATTS 3 PO3B'A3aHHSAM 3a7ad Ta MOJCTIOBAHHSIM aBapIMHHUX CHUTYyaIlld y
creniagi3oBaHuX porpamax

- JJaGoparopni poOOTH 3 aHaII3y MOKa3HUKIB HAAIMHOCTI Ta MojietoBaHHs cucteM 3 B/IE

- OOroBOpeHHs KEHCIB 13 3aCTOCYBaHHAM ITU(POBUX 3aC00IB MOHITOPUHTY Ta KEPYBaHHS

- IIpoextHa pobGoTa 3 pO3pOOKH pEKOMEHIAIIM OO IMJABUINEHHS HaIIMHOCTI
CHEPTOCUCTEM

- I'pynoBi auckycii Ta nedaru moa0 CydYacHUX BHKJIMKIB Ta PINICHb y raiy3i HaIIHHOCTI
CIICKTPOCHEPTETUYHUX CHCTEM

- CamocrTiiiHa po0OoTa 3 aHaJ3y HayKOBUX JDKEpEN Ta pO3pOOKM IHHOBALIMHMX IIIXOAIB J0

M IBUILIEHHS HAAIHHOCT1



OuiHIOBaHHSA Pe3yJbTATIB HABYAHHS

OriHroBaHHS 3HaHb 3700yBaua BHINOI OCBITH BiAOyBaeThcsi 3a 100-0anpHOIO IIKAIOK 1
MEPEBOAUTHLCS B HAI[IOHAJIbHY OILIHKY 3riAHO YMHHOTO «Il0M0KEeHHS MPO €K3aMEeHU Ta 3aJ1KH
y HYBill Ykpainu»

Po3moais 6asiB 3a BUAaAaMu HABYAJILHOI JiIJILHOCTI

Bua naBuaJnHOI JilJILHOCTI Pe3yibTaTu HaBYaAHHS OuinoBaHHA

Monyab 1. AHaqi3 i OniHIOBaHHS HAliHHOCTI eJIeKTPOeHePreTHYHUX CHCTEM

TIPH 1, [IPH 4, IIPH 6, TIPH 26. Moayns

CIpsIMOBaHUM Ha OpPMYBaHHS y CTY/ICHTIB

[Ipaktuuna po6ora. [IpakTrune CHCTEMHOTO TIXOy 10 aHAJI3y Ta OLIHIOBAHHS
3aHsTTA 1. Po3paxyHOK MOKa3HUKIB HAQTIMHOCEHEePTETUIHHUX CHCTEM Ta O0JIaTHAHHS.
0€3B1IMOBHOCTI, IHTEHCUBHOCTI Crynentu 3100yAyTh 3HaHHS 11010 METO/IIB 10
BiIMOB, CEPEIHbOTO HAIIPAIIOBAaHHS | OI[IHKK HAAIMHOCTI, aHali3y BiAMOB,

JI0 B1IMOBH Ta KoeilieHTa pe3epBYBaHHA Ta CTPYKTYPHOTO MOJICITIOBAHHS.
TOTOBHOCTI €JIEKTPOOOJIaTHAHHS BuBuare cydacHi miaxoau 10 MiBULIEHHS
HAA1MHOCTI CUCTEM 13 BpaxyBaHHAM 1HTerparii
BJIE Ta un¢poBuX TEXHOJOTIH.Ti €lEKTPO

JlaGopatopHa po6ora. JlabopatopHa
po6ota 1. OuiHroBaHHs 0a30BUX

MIOKa3HUKIB HAIHHOCTI 10
€JIEKTPOEHEPTeTUYHOTO 00IaIHAHHS

Ta CUCTEM

Camocriiina po6ota. CamocriitHa
pobora 1. TeopeTnuHi OCHOBH,
TEPMiHOJIOT1s Ta HOPMaTHBHI

MOJIOKEHHSI TeOpii HaTiHHOCTI

[IpakTnuna po6ora. [IpakTuyne
3aHATTS 2. OLiHIOBaHHS HAAIHHOCTI
CHCTEM EJIEKTPOIIOCTAYaHHS 32 10
nokazaukamMu SAIDI, SAIFI, CAIDI,
ASAI ta ENS

JlaboparopHa pobota. JlabopaTopHa
pobota 2. AHani3 HagiltHOCTI
EJICKTPUIHOI MEPEXKi METOIOM 10
CTaTUCTUYHOTO MOJEIIIOBAHHS
Momnte-Kapno

Camocriitna po6ota. CamocriiiHa

pobota 2. [TokazHUKH HaIIMHOCTI Ta
0e31epepBHOCTI EJIEKTPOIOCTAYaHHS: 5
M1JrOTOBKA JI0 MTPAKTUYHUX 1

71a00paTOpHUX 3aHAThH




Bua HaBYaJILHOI AiAILHOCTI

Pe3yJ'll)TaTl/l HaBYaHHHA

OuiHOBaHHA

[IpakTnuna po6orta. [IpakTuyne
3aHATTA 3. [ToOymoBa CTPyKTypHHUX
CXEM HaJIIHHOCTI Ta JepeBa BIIMOB

JUISL €JIEMEHTIB €NIEKTPUYHOT MEpEexki

JlabopartopHa pobota. JlabopaTopHa
pobota 3. MonentoBaHHS
CTPYKTYpPHOTO pe3epBYBaHHS
€JIEMEHTIB CUCTEMHU

CJICKTPONOCTAa4YaHHA

CawmocriitHa po6ota. CamocTiiiHa
pobota 3. Meronu aHamizy
HAQTIHOCTI Ta OLIHIOBAHHS PU3UKIB!
MiArOTOBKA J0 MPAKTUYHUX 1
71a00paTOPHUX 3aHSATh

[IpakTnuna po6ora. [IpakTuyne
3ansatTs 4. FMEA/FMECA-anani3
KPUTUYHUX €JICMEHTIB
€JIEKTPOEHEPreTUYHOT CUCTEMH Ta
dbopMyBaHHS KapTH PU3UKIB

JlaboparopHa pobota. JlabopaTopHa
poGota 4. JlocmiKeHHs HACTIAKIB
BiIMOB O0NIaHAHHSI Ta PO3POOICHHS
MEPBUHHUX 3aXO/1B 3 ITiIBUIICHHS

HaIIHHOCTIiS OLIHIOBAHHS

Camocriiina po6ora. CamocTiiiHa
pobora 4. Pe3epByBaHHS,
BiJTHOBJICHHS €JICKTPONOCTaYaHHs,
OTIpAIIOBAHHS PE3YNbTATIB 3aHATH 1
MiTOTOBKA JI0 MOJTYJIBHOTO
koHTposto 1 HoBa no3urtis

OLIIHIOBAHHSA

MonynbHa KOHTpoJbHA. MoynbHa

KOHTpOJbHa poboTa 1

20

Bceboro 3a monyJaiem 1

100




Bua HaBYaJILHOI AiAILHOCTI

Pe3yJ'll)TaTl/l HaBYaHHHA

OuiHOBaHHA

Monyas 2. HapilinicTs esekTpoeHeprernuyHux cucreM 3 BJE ta nugposi 3acodu 3ade3nedeHHst

HaxiliHOCTI

[Ipaktuna po6ora. [IpakTuune
3aHATTA 5. AHaNI3 BIUIMBY IpoQiiiB
COHSIYHOI Ta BITPOBOI reHeparii Ha
MOKA3HUKH HAAIHHOCTI CUCTEMHU
€JIEKTPOIIOCTaYaHHS

JlaboparopHa pobota. JlabopaTopHa
pobota 5. JlociimKkeHHs BIUTUBY
IHTerparii COHIYHOi Ta BITPOBOI
TeHeparlii Ha HaJ(IHHICTh
€JIEKTPOIIOCTaYaHHS

Cawmocriitna po6orta. CamocTiitHa
poGota 5. OcobauBOCTI 1HTErpaLii
B/IE, nporHo3yBaHHs Ta
3a0e3MeYeHHs THYYKOCT1 CUCTEMHU:
MiJrOTOBKA JI0 MTPAKTUYHUX 1

1abopaTOpHUX 3aHATH

[Ipaxtuyna pobora. HoBa mo3uis
ouiHtoBaHH:Al[pakTHUHE 3aHATTA 6.
OOrpyHTYBaHHS CTPYKTYpH
pe3epByBaHHS Ta PEKUMIB pOOOTH
Mmikpomepexi 3 BJIE i

HAKOIMYyBa4yeM eHeprii

JlabopatopHa po6oTta. HoBa mo3uttis
omintoBa"HsJ[aboparopHa pobora 6.
MogentoBaHHs peXUMIB pOOOTH,
pe3epByBaHHs Ta KePyBaHHS
mikpomepexeto 3 BIE i
HAKOMUYyBayeM eHeprii

Camocriiina po6ota. CamocriitHa
pob6ota 6. Mikpomepexi,
HAKOIMYYyBa4i EHEPrii, pe3epByBaHHs
Ta KepyBaHHS HABAaHTKCHHSIM:
HIATOTOBKA 10 MOIEIFOBAHHS

ITPH 6, ITPH 14, ITPH 19, ITPH 20, ITPH 26.
Mogynb Opi€eHTOBaHUN Ha O3HAWOMIICHHS
CTYJICHTIB 13 Cy4YaCHUMHU MiAXOAAMHU JI0
3a0e3neueHHs HaaiiHOCTI cucteM i3 BJIE Ta
uudpoBux TexHosorid. CTyneHTu 3100y1yTh
3HaHHs Mmoo BruBy BJIE Ha HaziliHICTB,
BUKOPHCTaHHS LU(POBUX 3aC00IB MOHITOPHUHTY,
MPOTHO3YyBaHHS Ta ynpaBliHHSA. BuBuats metonu
anamizy maaux SCADA/IoT, monentoBaHHS
peXuMIB poOOTH Ta 3aXOAIB 13 MM ABUIIICHHS
HATITHOCTI MIKpOMEPEK.

10

10

10

10




Bua HaBYaJILHOI AiAILHOCTI

Pe3yJ'll)TaTl/l HaBYaHHHA

OuiHOBaHHA

[IpakTnuna po6orta. [IpakTuyne
3aHATTS 7. AHaJI3 MaHUX IUGPOBOTO
MOHITOPHHTY JUIsl 1IarHOCTUKH CTaHy
oOnaHaHHS Ta BUSIBIICHHS

NePeIBIIMOBHIX CUTYAIlil

JlaGopatopHa pobora. JlabopatopHa
poborta 7. Anami3 gaanx SCADA/IoT
JUISL 11arHOCTUKU TEXHIYHOTO CTaHy,
MPOTHO3YBaHHS BIIMOB 1 MIATPUMKH
BIJTHOBJICHHSI €JICKTPOTIOCTAYaHHSI

Cawmocriitna po6ota. CamocTiiiHa
po6ota 7. lludpoBuit MOHITOPUHT,
J1arHOCTHKA, IPOTHO3YBAHHS BiJIMOB
1 aHaJTi3 aBapiiHUX CLIeHaPIiB

[IpakTnuna po6ora. [IpakTuyne
3aHATTS 8. Po3poOnenns pusnk-
OpIEHTOBAHOTO TUIaHY MOJEpPHI3aLii
€JIEKTPOEHEPreTUYHOro 00’ €KTa 3
BIE

JlaboparopHa pobota. JlabopaTopHa
po6ora 8. KomIiekcHe IpOoeKTyBaHHS
3aXO/1B 13 MABUIIECHHS HAAIHHOCTI
Mmikpomepexi 3 BIE, HakonnuayBauem
1 CHCTEMOIO aBTOMAaTUYHOTO

KEepYBaHH:

Camocriiina po6ota. Hoa no3wuiist
omintoBaHHsCamocTiitHa pobora 8.
Enepreruuna 6e3mneka, CTamicTh i
HOPMAaTHBHI BUMOTH; TiITOTOBKA J10
MOJYTHHOTO KOHTPOIIO 2 Ta
1HAMBIAYaTbHOTO KOMIUIEKCHOTO
3aBIaHHs

[ame. [HnuBigyanbHe KOMIUICKCHE
3aBJIaHHs 3 OOTPYHTYBAaHHS 3aXOMiB
[T ABUINEHHS HAIIMHOCTI
eJIEKTPOCHEPTeTHYHOTO 00’ €KTA 3
BIE

MonynsHa KOHTposIbHA. MonyiibHa
KOHTpOJIbHA po0oTa 2

15

Bceboro 3a moaysiem 2

100




Bua HaBYaJILHOI AiAILHOCTI Pe3yibTaTu HaBYAHHS

OuiHOBaHHA

MoxIHUBICTh OTPUMaHHS JI0aTKOBUX 0aliB. 3100yBad BUIIO OCBITH MOXE OTPUMATH
JOZIATKOB1 Oaii 32 BUKOHAHHS HABYAJIbHUX, HAYKOBO-IOCITHUX, IPOEKTHUX 200
npodeciifHO OpIEHTOBAHUX 3aBJIaHb, [0 BIAMOBIIAIOTH TEMATHII HABYAIHHOT JUCITUTUTIHH.
JlomaTkoBi 6aay HapaxOBYIOTHCS 3a MOTOKSHHSM 13 BUKJIa1adeM, 32 YMOBH MTOJaHHS
3100yBayeM MiATBEPIKYBaJIbHUX MaTepialiB i JOTPUMaHHS BUMOT aKaJeMi4HO1
TO0OpOYECHOCTI. 3araibHa KUIbKICTh JOJATKOBUX OaiB HE MOke nepeBuiyBatu 10 6anis,
a MJICYMKOBHI PEUTHHT 3 HABYAJIBHOI JUCIIUILIIHN HE Moyke niepeBunryBaru 100 Gamis.
[TlinroToBKka Ta MpeACTaBICHHS TOMOBII 32 aKTyaJIbHOO TEMATHKOIO HAIIMHOCTI
esiekTpoeHepreTnyHux cucreM, BJIE, mikpomepex, HakonnuyBavis, Smart Grid,
SCADA/IoT abo enepreruunoi 6e3neku | [Iporpama 3axony, ceprudikar, Te3u J0MOoBi i
abo npesenTanid | 3 6anu | | YyacTb y CTYAEHTCHKIM HayKOBill KOH(epeHIlii, onimMmiai,
KOHKYPC1 HayKOBHX a00 iHyKeHEepHUX MpoeKTiB | CepTrdikar, AUILIIOM, IporpaMa 3axo.y,
Haka3 a0o IHIIWN MIATBEpAHUI ToKyMeHT | 5 6anu | | [TinrotoBka Te3, ctarTi, moctepa adbo
1HIIIO0T Ty OUTiKaIii 3a TeMaTHKO quciuiuIing | Buximgni nani myomnikarii, DOI/URL, komis
te3 abo crarti | 20 6aniB | | Po3pobienns Ta anpoobartist iudpoBoro HaB4aILHOTO 200
1HKEHEPHOTO MaTepiaiy: alropuTmy, pparmMmeHTa Mojieni, Habopy JaHuX, iHGopMaIiftHOT
naHeJi, IeMOHCTpalliiHoro Kercy 3 HagiitHocTi cucteM 3 BJIE | [Tocunanus Ha maTepiail,
¢aiin Mozeni, KOpoTKa MPEe3eHTAalllsl Ta MOSCHEHHS! aBTOPCHKOTO BHECKY | 5 0aiB | |
[TigroroBKa aHAJIITUYHOTO OIVISTY YHHHUX HOPMAaTUBHUX JOKYMEHTIB, CTaHAAPTIB 200
Cy4YaCHUX HAyKOBUX MyOJiKaIliil i3 TeMaTUKy AUCLUUIUTIHY | AHAJIITUYHA 3allUCKa, CTUCOK
JDKeped, mpe3eHTalis abo KOpoTKUi 3aXucT | 2 6anu | | Y4acTh y BUKOHAHHI
KadeapaabHOr0 HayKOBO-I0CITHOTO, TOCTIOTOBIPHOTO YU TPAHTOBOTO MPOEKTY 3a
TEMaTHUKOIO €JIEKTPOEHEPreTUKH, HadiitHocTi a6o BJIE | [linTBepakeHHs KepiBHUKA
MIPOEKTY Ta ONMUC BUKOHAHOIT poboTH | 10 GaniB | YMoBH HapaxyBanHs JlogaTkoBi 6amu citif
HapaxoBYBATH 3a TAKMMU MPABUIIAMU: aKTUBHICTh Mae OyTH Oe3MocepeIHbO OB’ A3aHa 3
TEMaTHKOIO AUCLHUILIIHY; 3100yBay MoAa€e MaTepiai 10 3aBEPIICHHS CEMECTpy, 0akaHo He
Mi3HIllEe OCTAHHBOTO HABYAJILHOTO THXKHS; BUKJIAZay OLIHIOE HE NuIle (PpakT ydacTi, a if
3MICTOBUH BHECOK 3700yBaua; 3a KOMaHAHY pOOOTY BU3HAYa€ThCs 1HIUBIya IbHII BHECOK
KOXKHOTO yYaCHUKA; MaTrepiai MaloTh BiJIIOBIIaTH MPUHITUTIAM aKaJIeMidyHOT
nobpouecHocTti; Bukopuctanss LI y miaroroBii 101aTkOBUX MaTepialiB JOMYCKAETHCS
JIMIIE 3 TPO30PHUM 3a3HAUEHHSIM HOro BUKOPUCTAHHS Ta 32 YMOBH CaAMOCTIHHOTO aHaMi3y U
BIJIMOBIIAJILHOCTI 3/100yBaya; Ti cami pe3yJIbTaTH HE TIOBMHHI TTIOBTOPHO OITIHIOBATHCS SIK
OCHOBHE 3aBJIaHHS, TabopaTopHa poOOTa, IHAWBIAyaTIbHE 3aBaHHS Ta JOJATKOBA
AKTUBHICTb.

Bix 2 1o 10
0aJiB, B
3aJ1€KHOCTI
BiJI BHITY
BHUKOHAHUX

3aBlIaHb

HaguyauabHa poGoTa (pa3om 3a cemecTp)

70

IlincymxoBuii ek3ameH

30

Pa3zom 3a kypc

100

IlIkajna oniHIOBaHHSA 3HAHD 3100yBa4a BUIIOI OCBITH

PejiiTunr 3100yBaua BUIIIO1 OCBITH, 0a/1H OuiHka 32 HAIOHAJIBHOK CHCTEMOI) (eK3aMeH/3aJliK)

90-100 BIZIMIHHO

74-89 nobpe




PeiiTuHr 3100yBaya BUIIOI OCBiTH, 621 Ouinka 32 HAIOHAJIBHOKO CHCTEMOIO (eK3aMeH/3aliK)

60-73 3a0BUIBHO

0-59 HE3a0BIJIBHO

ITosiTuka oiHIOBaAHHSA

] o . JlaGopaTopHi, caMOCTIlHI Ta MOAYJIbHI pOOOTH HEOOX1THO 3/1aBaTh y
IMoaiTuka mono AeniaiiHiB . . .
3arsiaHoBaH1 TepMiHU. [lepeckiiaganHs MOAYIbHUX POOIT AOMYCKAEThCA
TA NMePecKJIATaHHS: i i

3a HasBHOCTI TIOBKHUX MPUYMH y BU3HAYCHI Ka)eIPOIO CTPOKH.

IToaiTuka moxo CrniucyBaHHSI, BUKOPHCTAaHHS CTOPOHHIX MarepialliB i HECAHKIIIOHOBAaHUX
aKajeMi4HOl HPUCTPOIB MiJl YaC BUKOHAHHS KOHTPOJIBHUX POOIT, 3aiKy a00 eK3aMeHy
A00POYeCHOCTI: 3a00pPOHEHO.

IMoaiTuka mono BinBigyBaHHs 3aHATH € 000B’s13k0BUM. [Ipormycku BimpabOBYOThCS
BiIBiTyBaHHs: 3TiTHO 3 IHAUBIIyaTbHUM TpadikoM Ta mpaBuiIamMu kadenpu.

HaByajbHO-MeTOAMYHE 3a0e3neueHHs

-eJICKTPOHHUHN HaBUAJILHUU KypC HABYAIBHOI AUCIUILTIHYU (HAa HaBuaibHOMY noprtaini HYbill

VYkpainu eLearn - https://elearn.nubip.edu.ua/course/view.php?id=4511);
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