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NMPEAMBYJIA/PREAMBLE

PO3POBJIEHO/ELABORATED:
KepisHUK rpynu/Team leader:

BonoTHun Mukona MeTpoBUY, KaHANMAAT TEeXHIYHUX HayK, AOUEHT, CTapuwui Bukianay Kapeapu
BigHoBoBaHux axepen eHeprii / Mykola BOLOTNYI, Candidate of Technical Sciences, Associate
Professor, Senior Lecturer of Department of Renewable Energy Sources.

YneHu rpynun/Team members:

OcTanyyk OnekcaHap BonoAvMUpOBUNY, JOKTOp TEXHIYHUX HayK, AOUEHT, npogecop Kagpenpu
BigHoswoBaHux axepesn eHeprii / Oleksandr OSTAPCHUK, Doctor of Technical Sciences, Associate
Professor, Professor of Department of Renewable Energy Sources.

bapOunk €BreH IBaHOBWY, KaHAUAAT TEXHIYHUX HayK, AOUEHT, AOLUEHT Kagdenpu BigHOBAOBaHNX
Axepen eHeprii'/ Yevgen BARDYK, Candidate of Technical Sciences, Associate Professor, Associate
Professor of Department of Renewable Energy Sources.

Tpay Irop BacunboBuY, KaHAWAAT TEXHIYHUX HayK, CTapluunii Haykosudi crniBpobiTHUK Biaainy
MofenoBaHHsA e/leKTpoeHepreTudHnx ob’eKTIB Ta CUCTeM IHCTUTYTY enekTpofAnHamiku HAH
Ykpainn / Ilgor TRACH, Candidate of Technical Sciences, Senior Research Officer of Institute of
Electrodynamics of National Academy of Sciences of Ukraine.

OmutpuwnH Jannno Bonoanmuposud, 3a006ysayd 1-ro poky HasyaHHsA / Danylo DMYTRYSHYN, 1rd
year student.

NMOrofoXXEHO/AGREED:

HaykoBo-MeToaun4Ha komicis KNI im. Irops Cikopcbkoro 3i crneuianbHocTi 141 «EnekTpoeHepreTuka,
efleKTpoTexHika Ta eflekTpomexaHika» (NpoTokon Ne3 Big « 22» KBiTHA 2024 poky)

/ The Scientific and Methodological Commission of the University on speciality 141 Electric Power
Engineering, Electrotechnics and Electromechanicsy(Protocol Ne3 dated April 22, 2024)

Nonosa HMKY-141/Chairman of the SMCU-141
YANDULSKY!

ap AHAYILCHKUW / Oleksandr

MeToau4dHa paga KMl iM. Irops Cikopcekoro {(npoTokon NE_ZBU:L <<(?_j» 03 2024 poky) / The
Methodological Council of Igor Sikorsky Kyiv Polytechnic Institute (Protocol Ne_%¥ dated

09.05 2024)

MNonosa MeToaunyHoi paaun/Chairman of the Methodological Council
MEJIbHWYEHKO / Anatolii MELNYCHENKOQ

BPAXOBAHO/CONSIDERED:

- Haka3 NeHO/[1/263/24 i 08.04.2024 p. «[Mpo opraHizauito Ta naaHyBaHHA OCBITHLOrO Npouecy Ha
2024-2025 HaBYanbHUA pik»;

- MoN0OXKeHHA Npo PO3pob/eHHS, 3aTBEPAXKEHHS, MOHITOPUHI Ta Nepernsag oCBiTHIX Nnporpam B KMl
iM. Iropsa CikopCbKoOro;
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- MonoxxeHHA Npo peanisauito NpaBa Ha BifibHUN BUBIp HaBYalbHUX AUCLUNAIH 3800yBavYamMum BULLOI
ocsiTu KTl iM. Iropsa CikopCbKoro;

- Knacugikatop npodecin OK 003:2010 (3miHMW BHeceHO Haka3oM MiHekoHOMiKM Ne1410 Bip
16 ciyHa 2024 p.);

- pe3ynbTaTW rpomMafAcbkoro obroBopeHHS: 3ayBa)KeHHs Ta MNPOMNO3ULLIN CTenkxonaepis,
BUMYCKHUKIB Ta 3406yBayiB BMLLOI OCBITK, AKi HaBYalOTbCHA 3a OCBITHbLO-MPOMECINHOK MPOrpamMoto
I[HXKNHIPUHE iIHTEeNeKTYyaIbHUX e/IeKTPOTEXHIYHUX Ta MexaTPOHHUX KOMMEKCiB crnelianbHocTi 141
EnekTpoeHepreTuka, esleKTpOTEXHIKa Ta efleKTpoMexaHika, haxiBuis ranysi;

- peKkoMeHpauil ekcnepTHOI rpynu Npu NpPoXoa>XeHHi akpeauTadii.

- order No. NOD/263/24 dated April 8, 2024 "On the organization and planning of the educational
process for the 2024-2025 academic year",;

- Regulations on the development, approval, monitoring, and revision of educational programs of
Igor Sikorsky Kyiv Polytechnic Institute;

- Regulations on the exercise of the right to free choice of academic disciplines by higher education
applicants of Igor Sikorsky Kyiv Polytechnic Institute;

- of the classifier of professions DK 003:2010 (amended by Order of the Ministry of Economy No.
Ne1410 dated January 16, 2024); results of public discussion; comments and suggestions of
stakeholders;

- results of public discussion: comments and suggestions of stakeholders, graduates, and students of
higher education, who are studying under the educational and professional program Engineering of
intelligent electrotechnical and mechatronic complexes, specialty 141 Electric Power Engineering,
Electrotechnics and Electromechanics, industry specialists;

- recommendations of the expert group during accreditation.
EBoniouia OlN/Evolution of the EP

OcBiTHbOI-NpogecinHa nporpamMa “EnekTpuyHi CcTaHUil” 3a Apyrum (MaricTepCbKuM) piBHEM
BULLOT OCBITU creuianbHOCTI 141 «EnekTpoeHepreTuka, efieKTpOTEXHIKA Ta efleKTpoMexaHika»
byna po3pobneHa B 2018 p. Ha Kadeapi BigHOBAIOBAHUX OXKEpPes eHeprii Ta BBeAeHa B Ait0 HAKa3oM
pekTopa KTl imeHi Irops CikopcbKoro.

Y 3B’SAA3KY i3 pecTpyKTypu3aui€to Kadgenpn enekTpu4yHux ctaHuin ON € nogaabwnM PO3BUTKOM
faraTopidyHOi NporpamMmm NiArOTOBKM BUCOKOKBaNihikoBaHUX paxiBLUiB 3a cneuianbHicTio 141
“EneKTpoeHepreTuka, efieKTpoTexHika Ta efleKTpoMexaHika” B ranysi NPOEKTYBaHHSA, ekcnayaTauii
Ta OLiHKW TEeXHIYHOro CTaHy efnekTpoobnagHaHHS | peXXuMiB poboTn eNneKTPOCTaHLLA.

B 2024 poui 6yno npoBeneHo oHoBAeHHSA Ol «EAeKTpuYHi CTaHUii» 3a pe3ynbTaTaMyu MOHITOPUHIY
OMM 2023 p., BpaxyBaBLUW NPOMO3unLLii y4aCHUKIB OCBITHbOI0 NpoLecy, BUMYCKHUKIB, poboToaaBLiB
Ta IHWKUX 30BHIWHIX CTENKXONAEPIB, @ TaKOXK 3ayBa)KeHHS eKCMepTHOT rpynu rnpu NpoxXon>XeHHi
akpeguTauiiy 2022/2023 H.p.:

e OK «HaykoBa po60oTa 3a TeMoOl MaricTepcbkoi gucepTauii» nepeimeHoBaHo B «OCHOBM
HayKOBUX OOCAIOXEHb» 3i 3MEHLUEHHAM KpeauTiB 3 4 oo 3;

® KinbkKicTb KpeaunTiB 3a OK «[MIpoEKTYBaAHHA €NeKTPUYHUX CTaHLUin» Ta «[pOEKTYBaHHSA
eNeKTPUYHNX CTaHLUin. KypcoBUM NMPOEKT» NpUBELEHO Yy BIAMNOBIAHICTE 40 HakKa3y pekTopa Kl
iM. Iropsa Cikopcbkoro NeHO[1/263/24 Big 08.04.2024 p. «[po opraHizauito Ta naaHyBaHHS
OCBIiTHbOr 0 npotecy Ha 2024-2025 HaBYabHUIN PiK»;
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e nna obos’'a3koBux OK «OCHOBM HayKOBUX AOCAIAXEHb», «BMKOHAHHSA MaricTepcbKoi
ouncepTauii» gogaHo NMPH8. Ona OK «OCHOBW HayKOBUX OOCAIAXeHb» gogaHo NMPH12, MPH13.
Onsa o60B’'a3koBUX OK «[MpOEKTYBAHHS €NeKTPUYHUX CTaHUIN», «[TPOEKTYBAHHSA eNeKTPUYHNX
cTaHuin. Kypcosuin npoekT» goaaHo NMPH20 ta ®K17. OAna OK «[1pOEKTyBaHHA eNeKTPUYHUX
CTaHuin. Kypcosunm npoekT» gogaHo NMPH22.

The educational and professional program "Power Plants" at the second (master's) level of higher
education in the specialty 141 "Electric power engineering, electrical engineering and
electromechanics" was developed in 2018 and put into effect by order of the rector of the National
Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute".

The professional educational program "Power Plants" after restructuring of department of electric
power plants is a further development of a long-term program of training highly qualified specialists
in 141 "Electric power engineering, electrical engineering and electromechanics" for design,
operation and technical condition assessment of electrical equipment and power plant operating
modes.

In 2024, PEP "Power Plants" was updated based on the PEP monitoring 2023, taking into account the
suggestions of participants in the educational process, graduates, employers, and other external
stakeholders, as well as the comments of the expert group during the accreditation process in the
2022/2023 academic year, on the following points:

e EC "Scientific research on the topic of master's thesis" was renamed to "Fundamentals of
scientific research", the number of credits have been reduced from 4 to 3;

e the number of credits for the EC "Design of electric power plants", "Design of electric power
plants. Course project" has been translated following the order of the rector of Igor Sikorsky
Kyiv Polytechnic Institute No. NOD/263/24 dated 04/08/2024 "On the organization and planning
of the educational process for the 2024-2025 academic year";

e PLO8 have been added in "Fundamentals of scientific research”, "Preparation of master's
dissertation". PLO12 and PLO13 has been added in "Fundamentals of scientific research".
PLO20 and PC17 has been added in "Design of electric power plants", "Design of electric
power plants. Course project". PLO22 have been added in "Design of electric power plants.
Course project".
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1. NIPO®JIb OCBITHbOI MPOrPAMWU/ EDUCATIONAL PROGRAMME PROFILE

1 - 3aranbHa iHdopmauina/General information

MoeBHa Ha3Ba 3BO Ta HaBYaJIbLHOro
nigpo3ainy/Full name of Higher
education institution and
faculty/institute

HauioHanbHUM TEXHIYHNN
yHiBepcuTeT YKpaiHu

«KNiBCbKUM NoniTexHiYHnIN

IHCTUTYT iMeHi Irops
Cikopcbkoro», ®akynbTeT
e/lIeKTPOEHepProTexXHikM Ta

aBTOMaTUKKN

National Technical University
of Ukraine «lgor Sikorsky Kyiv
Polytechnic Institute»,
Faculty of Electric Power
Engineering and Automatics

CTyniHb BULLOT OCBITW Ta Ha3Ba
kBanidikauii/Higher education degree
and qualification title

CTyniHb MaricTpa
MaricTp 3
eneKTpoeHepreTuku,
eNeKTPOTEXHIKM Ta
eNeKTpoMexaHiku

Master Degree
Master of electrical power
engineering, electrical
engineering and
electromechanics

OdiuinHa Ha3Ba OlM/Educational
programme official title

EnekTpuyHi cTaHuil

Power Plants

Tun gunnomy Ta obcar OlM/Diploma
type and EP scope

Onnnom maricTpa, 90
KpeauTtis EKTC, TepMiH
HaB4YaHHSA 1 pik 4 Micaui

Master diploma, 90 credits
ECTS, training period 1 year
4 month

HaaBHicTb akpeguTauii/Prior
accreditation

AkpeaunTtoBaHo HA34BO,
cepTugikaT 6762 Bif
2023-12-26 agincHuin go
2029-07-01

Accredited by NAQA,
cetificate No 6762 from
2023-12-26 valid to
2029-07-01

Lnkn, pieeHb BO/Education cycle, level
of HE

HPK YkpaiHu - 7 piBeHb
QF-EHEA - ppyruii Lmkn
EQF-LLL - 7 piBeHb

NQF of Ukraine - 7 level
QF-EHEA - 2 cycle
EQF-LLL - 7 level

HasBHICTb CTyneHs

Bachelor Degree

MepenymoBu/Prerequisites 6akanaspa
Popmm 3000y TTH OFB'TM/ Forms of O4Ha (aeHHa); 3a0M4.; full-time; part-time;
Education
MoBa(wn) BVlKn'a,uaHHﬂ'/Language (s) of YKDaIHCbKa Ukrainian
instruction

IHTepHeT-agpeca po3miweHHsa Ol /URL
of the educational program

https://osvita.kpi.ua/141_OPP

M_ES

10
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2 - MeTa ocBiTHbOI nporpamu/Educational programme purpose

MigroToBKa BMCOKOKBaNihikoBaHNX
npodecioHanis, 34aTHUX 00 iIHHOBALiNHOIO
PO3B’A3aHHA CKJagHUX 3adad i npobnem
MPOEKTYBAHHSA e/IeKTPNYHOT YaCTUHUN HOBUX i
BAOCKOHAJIEHHA Ta eKcrnayaTauii iCHy4Ymnx
e/IeKTPUYHUX CTaHUin, po3pobneHHs Ta
BMPOBaO)XEHHA 3axX04iB 3 NiABULLEHHSA
HaAiNnHOCTI, edheKTUBHOCTI Ta be3neku npu
MPOEKTYBaHHI Ta eKcrnyaTauii eNeKTpnYHnX
CTaHUin, 30aTHUX OO opraHi3auii Ta
NpoBefeHHS NPOEKTHO-TEXHOJOMYHUX,
BUPOBHMNYO-TEXHONOrIYHUX POBIT, AKi
nepepnbayatoTb BUKOPUCTAHHSA CUCTEM
aBTOMaTN30BaHOIr0 NMPOEKTYBaHHSA, HOBUX
MeTOAiB i Cyd4aCHUX iH(POPMALLIMHNX TEXHONOT N
0S8 OLiHKN TEXHIYHOro CTaHy
enekTpoobnagHaHHA Ta ekcrislyaTauinHux
pu3KKiB, NporpamHoro 3abesnevyeHHs gns
KOMM'IOTEPHOro MOoAesIloBaHHSA peXxumiB poboTn
eNeKTPOoCTaHLUIn i nigcucrem 3
€NeKTPOCTaHLIAMM Pi3HUX TUMIB B yMOBaXx
CTasioro po3BUTKY CyCMifibCTBa, BCebiyHOro
npodgecinHoro, iHTeneKTyasibHOro Ta TBOPYOro
PO3BUTKY 0COBMCTOCTI B NpodhecinHomy
cepefoBuLLi Ta TpaHCHOpPMaLLii pUHKY npaLi
yepes B3aEMoOAito 3 poboTogaBUAMN Ta iHWNMUN
cTenkxongepamu.

Training of highly qualified professionals capable
of innovative development of complex tasks and
problems of the design of the electrical part of
new and improvement and operation of existing
power plants, development and implementation
of measures to increase reliability, efficiency
and safety in the design and operation of power
plants, capable of organizing and design-
technological, production-technological works
that involve the use of automated design
systems, new methods and modern information
technologies for assessing the technical
condition of electrical equipment and
operational risks, software for computer
modeling of power plant operating modes and
subsystems with power plants of various types
in conditions of sustainable development of
society, comprehensive professional, intellectual
and creative development of personality in

a professional environment and transformation
of the labor market through interaction with
employers and other stakeholders.
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3 - XapakTepucTuka ocBiTHbOI nporpamu/ Educational programme characteristics

MpeameTHa obnactb/Subject area

Fany3b 3HaHb: 14 - «EneKTpuYdHa iHXXeHepia»
CneuianbHicTb: 141 - «<EnekTpoeHepreTuka,
eNeKTPOoTEXHIKa Ta eNnekTpoMexaHika»

O6’eKTV BUBYEHHSA Ta AiA/IbHOCTI:

- HAayKOBIi 3aKnagwu, yCTaHOBWM Ta opraHisauii
ranysi eNeKTpoeHEePreTnKn, eNeKTPOTEXHIKM Ta
eneKTpoMexaHiku, NnignpruemcTea
eNeKTPoeHEePreTUYHOro KOMMAeKcy,
€NeKTPOTEXHIYHI Ta eNeKTpoOMeEXaHIiYHi
KOMMaHiT;

- npouecu BnpobHMyTBa, Nepenadi,
PO3MNOA4iNIEHHS Ta CNOXKUBAHHSA e/IeKTPUYHOT
eHepril Ha efleKTPUYHUX CTaHUiaX, B
eNeKTPUYHMNX Mepexxax Ta cucTtemax; npouecu
rnepeTBOPEHHS eNleKTPUYHOI eHeprii B
eNeKTpPoMexaHiYHNX cucTemax; aHanis 6esnekun,
nigBMLWEHHS HadiNHOCTI Ta 36iNblUEHHA TEPMIHY
ekcnayaTauii eNleKTpoeHepreTnyHoro,
€NeKTPOTEXHIYHOIrO Ta e/IeKTPOMEXaHIYHOro
obnagHaHHA.

Llinb HaB4YaHHSA: NiAroToBKa paxiBUiB, 30aTHUX
KOHCTPYIOBaATU, MPOEKTYBATU, EKCNyaTyBaTH,
3abe3nevyBaTu KysbTypy 6e3nekun, BUKOHYBaTuU
MOHTa>)X, Hanarog>XeHHs Ta PeMOHT,
CTBOpPtOBATU HOBEe obnagHaHHSA Ta
BMpoOBag>XyBaTW HOBITHI TEXHOJIOTIN,
NPOBOANTU HAaYKOBI AOCNIAXKEHHSA Ta
30iNCHIOBATU BUKNagaubKy OiANbHICTb.
TeopeTuUYHUV 3MICT NpeaMeTHOI 061acTi:
yHOoaMeHTaNbHi 3HaHHA Teopil
€NeKTPOTEXHIKK, MOOesOBaHHA Ta oNTUMi3auil
€NeKTPOEHEPTreTUYHUNX, ENIEKTPOTEXHIYHMX Ta
eNeKTPoOMeXaHIYHUX CUCTEM i KOMMJIEKCIB, 1X
BUKOPUCTaHHA 014 iHHOBaLiM Ta A0CNIAXKEHb
pexxnmiB poboTn eNnekKTPUYHNX CTaHUIN, Mepex
Ta CUCTEM, eNEKTPUYHMX MaLUUH Ta
eneKTponpmnseoais.

MeToaun, MeToanNKn Ta TEXHOJIOrII: METOOM i
3acobu gocnig>KeHHs npouecis B o6nagHaHHI B
eNeKTPOEHEPIreTUYHUX Ta eNeKTPOMEXaHIYHNX
cucTemax i KoMmnsekcax, aBToMaTM30BaHOro
KOHCTPYIOBAHHSA, MPOEKTYBaHHSA i BUpOOHML TBA.
IHCTpyMeHTU Ta obaaaHaHHA: 3acobun, NpUCTpPOi,
CUCTEeMU, TEXHONOTIT KOHCTPYIOBaHHS,
ekcryaTauii, KOHTPOJO, MOHITOPUHTY.

Field of knowledge: 14 - "Electrical engineering"
Specialty: 141 - "Electric power engineering,
electrical engineering and electromechanics"
Objects of study and activity:

- scientific institutions, institutions and
organizations of the field of electric power,
electrical engineering and electromechanics,
enterprises of the electric power complex,
electrotechnical and electromechanical
companies;

- processes of production, transmission,
distribution and consumption of electric energy
at power stations, in electric networks and
systems; electrical energy conversion processes
in electromechanical systems; safety analysis,
increasing reliability and increasing the service
life of electric power, electrotechnical and
electromechanical equipment.

The purpose of training: training specialists
capable of designing, designing, operating,
ensuring a safety culture, performing
installation, debugging and repair, creating new
equipment and implementing the latest
technologies, conducting scientific research and
teaching.

Theoretical content of the subject area:
fundamental knowledge of the theory of
electrical engineering, modeling and
optimization of electric power, electrotechnical
and electromechanical systems and complexes,
their use for innovations and researches of
operation modes of power stations, networks
and systems, electric machines and electric
drives.

Methods, techniques and technologies: methods
and means of researching processes in
equipment in electric power and
electromechanical systems and complexes,
automated construction, design and production.
Tools and equipment: means, devices, systems,
construction, operation, control, monitoring
technologies.

OpieHTauisn

Oon/Aspect

OcBiTHbO-NpoOdECiNHa

Educational-professional

OcHoBHUM okyc OlN/Main focus
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CneuianbHi ocBiTa Ta NpodeciiHa NigroToBKa B
obnacTi BOOCKOHaNEHHA MPOEKTYBAHHA Ta
eKkcnayaTauii eNeKTPUYHOT YaCTuHM
eNeKTPUYHMX CTaHLUiN 3a creuiasbHICTIO
eNleKTpPoeHepreTmKa, eleKTpoTexHika Ta
eNleKTpoMexaHiKa 3 MOXXJIMBICTIO HabyTTH
HeobXigHUX NPOMECINHNX KOMNETEHTHOCTEN
0J18 noaanblWoi NpogecinHoi AiaNbHOCTI.
Mporpama opieHTOBaHa Ha Cy4YacCHi HayKOBI
OOCNig>KeHHS B rany3i NPOEKTYBaHHS,
eKcnayaTauii Ta OLiHKN TeXHIYHOro cTaHy
enekTpoobnagHaHHSA i pexxmnmis poboTu
eneKTpoCcTaHLin.

Kno4oBi C/ioBa: eNleKTPUYHI CTaHuil Ta
nigCcTaHUii, enekTpoeHepreTn4yHi cncrtemmn
,enekTpoobnagHaHHSA, MPOEKTYBAHHS,
HaLiNHICTb, ePeKTMBHICTb, ekcnayaTaulis ,
iHpopMaLinHi TexHonoril, 6e3neka, TeXHIYHUN
CTaH, KOMMN'IOTEepHE MOAEsOBaHHA, PU3NK

Special education and professional training in
the field of improving the design and operation
of the electrical part of power stations in the
specialty of power engineering, electrical
engineering and electromechanics with the
possibility of acquiring the necessary
professional competences for further
professional activities. The program is focused
on modern scientific research in the field of
design, operation and assessment of the
technical condition of electrical equipment and
power plant operating modes.

Keywords: power plants and substations,
electrical power systems, electrical equipment,
design, reliability, efficiency, operation,
information technologies, safety, technical
condition, computer modeling, risk

OcobnuBocTi

OlN/Features

MixxgucumnnniHapHa Ta 6baraTonpodinbHa
niagroToBKa (paxiBUiB esleKTpoeHepreTukiB Ha
OCHOBI iIHHOBaULiNHO-A0CAIAHULBKOI AiSIbHOCTI.
Mporpama nepenbavya€e TakoX 3anyyeHHS
npoBiAHMX (haxiBLiB Ta iIHWKX CTENKXONAEPIB
00 OCBITHLOIO MpoLecy.

OnaHyBaHHA 0o04AaTKOBUX (pyHOAMEHTalbHUX Ta
npodecinHo-OpiEHTOBAaHNX AUCLUMNAIH, WO B
CYKYynHoCTi 3abe3neyye HabyTTa HeobXigHNX
KOMMNEeTEeHTHOCTEeN ANsa noaanbLluol npodecinHol
LissNbHOCTI.

MpoBedeHHS NMPaKTUKN CTYOEHTIB Ha
BUPOBHMUTBAX rasnysi.

Interdisciplinary and multidisciplinary training of
power engineering specialists based on
innovative and research activities. The program
also involves the involvement of leading
specialists and other stakeholders in the
educational process.

Mastering of additional fundamental and
professionally oriented disciplines, which
collectively ensures the acquisition of the
necessary competencies for further professional
activity.

Conducting students' practice at the industry's
production facilities.
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4 - NMpupaTHiCTb BUNYCKHUKIB 0,0 NpaueBsialuTyBaHHA Ta nopanbwioro Has4yaHHs/ Eligibility
of graduates for employment and further study

MpupaTHicTb ao npauesnawtyBaHHA/Eligibility for employment

BunyckHUKM crnipoMoyxHi obinmaTun nocaaw,
kBanidikauinHi BUMorn skux nepenbadatoTb
HaABHICTb CTyNeHs MaricTtpa 3
eNeKTpoeHepreTuKn, eNeKTPoTeEXHIKN Ta
e/leKTpoMexaHikn. BUNYCKHUKN MOXKYTb 6yTn
npauesBsalIToOBaHi Ha Nnocagax (3a YNHHUM
KnacudikaTopom npocecin YkpaiHm OK
003:2010):

2143.2 AvucneT4yep UeHTpanizoBaHoOro
ONCrneT4epCbKOro yrnpasniHHA 06'egHaHO0
eHeprocmcTemMmoto YkpaiHu

2143.2 AnucneT4yep UeHTpabHOI
ancneTyepcbKoi cnyxbu eHeprocucteMmm
2143.2 IHXKeHep 3 HaNnarog>XeHHs,
YOOCKOHaJ/IeHHA TeXHOOoril Ta ekcnayaTauil
eNeKTPUYHNX CTaHUIN Ta Mepex

2143.2 IHXKEHEepP-KOHCTPYKTOP (enekTpoTexHika)
2143.2 TlpodecioHan 3 ekcrnayaTauii
eNeKTPUYHNX CTaHLUiN, eHepreTU4HuX
YCTaHOBOK Ta Mepex

Graduates are able to hold positions, the
qualification requirements of which require a
master's degree in electrical power engineering,
electrical engineering and electromechanics.
Graduates can be employed in positions
(according to the current Classifier of
Professions of Ukraine DK 003:2010):

2143.2 Dispatcher of centralized dispatch
control of integreted power system of Ukraine
2143.2 Manager of central dispatching service
of power system

2143.2 Engineer for commissioning, technology
improvement and operation of power plants and
networks

2143.2 Design engineer (electrical engineering)
2143.2 Professional operating power
equipments, power plants and networks

Mopanbwe HaB4yaHHA/Further study

MpoOoB)XeHHs HaBYaHHS Ha TPETbOMY
(oCBITHbO-HayKOBOMY) piBHI BULLOI OCBiTK Ta/abo
HabyTTa 0OAaTKOBUX KBalipiKaLin B CUCTEMI
OCBiTWN OOPOC/INX.

Continuation of studies at the third (educational
and scientific) level of higher education and/or
acquisition of additional qualifications in the
adult education system.
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5 - BuknapaHHsA Ta ouiHioBaHHA/Teaching and assessment

BuknapaHHsa Ta HaB4aHHA/Teaching and studying

CTyhoeHTHO-UeHTpOBaHe HaB4YaHHS, 3aBAAHHS-
OpiEHTOBaHE HaBYaHHA Yepes NPakTUKy.

YciM y4aCcHUKaM npoLecy CBOEYACHO Hafa€ETbCA
OOCTyMHa i 3po3ymina iHdopmauisa wono uinen,
3MICTYy Ta NporpamMHuMx pesysbTaTiB HaBYaHHS,
MopsAAKY Ta KPUTEPIIB OLiHIOBaHHSA B MeXXax
OKpPEeMUX OCBITHIX KOMMOHEHTIB.

3arajsibHUN CTUJIb HaBYaHHSA - TBOPYO-
OpiEHTOBAHUN.

OCBIiTHIN Npouec 34iNCHIOETLCA Ha OCHOBI
aKMeOoJIoriYHOro, akCiosioriYyHoro, CUCTEMHOr 0,
KOMMEeTEeHTICHOro, 0CObUCTICHO-OpPiEHTOBAHOI O
nigxony. 3aCTOCOBYETLCHA TBOPYUIN CTUJIb
HaBYaHHS, CTUMYJIIOYMA 00 TBOPYOCTI B
nisHaBasibHIN AiANbHOCTI Ta iHiLiaTUBHOCTI,
HaB4YaHHS Yepe3 NpakTuUKy. MeToan HaBYaHHS:
KOMYHIKa@TUBHO-KOIHITUBHUI, Npob1eMHOoro
BUKaQy, EBPUCTUYHNIN (HaCTKOBO-MOLLYKOBUN),
ONCKYCINHWIA.

BuknapaHHA NpoBOAMTLCA Y hopMi: nekuir,
ceMiHapu, NPaKTUYHI 3aHATTS, nabopaTopHi
3aHATTS; KypcoBi poboTu | MPOEKTK;
pO3paxyHKOBI, pO3paxyHKOBO-rpadiYHi,
OOMaLlHi KOHTPONbHI poboTu, pedepaTn,
TEXHONOriA 3MiLLaHOro HaBYaHHSA, NPaKTUKMU i
€KCKYpCii, BUKOHaHHA OUMJIOMHOIO MPOEKTY,
CaMOCTiHa poboTa 3 MOXJINBICTIO
KOHCYJ/IbTYBaHHS BUKagavyeM, iHOuBigyasnbHi
3aHATTS, 3aCTOCYBaHHS iHHOpMaLiNHO-
KOMYHIKaUinHNX TexHonorin (e-learning,
OHNAWH-NeKuil).

Student-centered learning, task-oriented
learning through practice.

All participants in the process are provided with
accessible and understandable information on
time regarding the goals, content, and program
results of training, the procedure, and
evaluation criteria within individual educational
components.

The general learning style is creatively oriented.
The educational process is carried out based on
acmeological, axiological, systemic,
competence-oriented, and person-oriented
approaches. A creative learning style is used,
stimulating creativity in cognitive activity and
initiative, learning through practice. Teaching
methods: communicative-cognitive, problem
presentation, heuristic (partial search),
discussion.

Teaching is conducted in the form of lectures,
seminars, practical classes, laboratory classes;
term papers and projects; calculation,
calculation and graphics, homework tests,
essays, mixed learning technology, practices
and excursions, completion of a diploma project,
independent work with the possibility of
consulting a teacher, individual classes,
application of information and communication
technologies (e-learning, online lectures).

OuiHloBaHHsA/Assessment

OUuiHOBaHHS 3HAHb CTYAEHTIB 30iNCHIOETLCA Y
BiAMOBIiAHOCTI 00 «[M0N0XXEHHS NPO CcUCTEMY
OUiHIOBaHHSA pe3yibTaTiB HaB4aHHA B K[l im.
Irops CikopCbKOro» 3a ycima Bnaamm
ayauTOpPHOI Ta No3aayauTopHoi poboTun
(MOTOYHUIN, KaNeHOapHNN, CEMeCTPOBUIA
KOHTPOJ1b); YCHUX Ta NMMCbMOBUX €K3aMEHIB,
3asiKiB, 3BiTW 3 MPaKTUKWN, 3aXUCT
kBanidikauinHoi poboTu.

Assessment of students' knowledge is carried
out in accordance with the "Regulations on the
system of assessment

of learning outcomes at Igor Sikorsky Kyiv
Polytechnic Institute" for all types of classroom
and extracurricular work (current,

calendar, semester control); oral and written
exams, assessments, practice reports, defense
of qualification work.
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6 - NMporpaMHi KoMmneTeHTHOCTI/Programme competencies

IHTerpanbHa KoMneTeHTHicTb/Integral competence

30aTHICTb po3B’A3yBaTU CKAaAHi npobnemu i The ability to solve complex problems and
3a4adi nig Yac npodecinHol QigNbHOCTI Yy ranya3i tasks during professional activity in the field
€N1IeKTPOEHEPIreTUKIN, eIEKTPOTEXHIKM Ta of electric power, electrical engineering and
enekTpoMexaHikn abo y npoueci HaB4YaHHS, LWO electromechanics or in the learning process,
nepepnbayae NnpoBeaeHHS AochigeHb Ta/abo which involves conducting research and/or
30iNCHEHHSA IHHOBALLI Ta XapaKTepPU3yeTbCA implementing innovations and is
HEeBM3HAYEHICTIO YMOB i BUMOT. characterized by uncertainty of conditions

and requirements.

3aranbHi komneteHTHOCTi (3K)/General competencies

3K 3[aTHICTb A0 nowykKy, obpobneHHs Ta Ability to search, process and analyze

01 aHanisy iHpopMauii 3 pi3HUX oxxepen information from various sources

3K |3[8aTHICTb 40 BUKOPUCTaHHSA iHopMauinHux i| Ability to use information and communication
02 KOMYHiKaUiNnHUX TEXHOOrin technologies

3K 3[aTHICTb 3aCTOCOBYBATU 3HAHHA Y Ability to apply knowledge in practical

03 MPaKTUYHUX CUTYaLLiAX situations

30aTHICTb BUKOPUCTOBYBATW iHO3EMHY MOBY

3K 151 3ICHEHHS HaVKOBO-TEXHIYHOI Ability to use a foreign language to carry out
04 A A . yKo scientific and technical activities
DisgNbHOCTI
3K . . oo . . .
05 34aTHICTb NpunMaTn 0brpyHTOBaHI pilleHHs Ability to make informed decisions
3K 3AATHICTL BYMTNCA Ta 0BONOAIBATY Ability to learn and master modern knowledge
06 Cy4aCHUMU 3HAHHAMMW
‘Z’; 30aTHICTb BUABASATU Ta OLHIOBATN PU3UKN Ability to identify and assess risks
3K 3AATHICTL NpaLliosaTh GBTOHOMHO Ta B Ability to work independently and in a team
08 KOoMaHai
3K 30aTHICTb BUABASATI 3BOPOTHI 3B'A3KU Ta Ability to detect feedbacks and adjust your
09 KoperyBaTW CBOI fii 3 IX BpaxyBaHHAM actions taking it into account
3K | 3paTHicTb cninkyBaTucsa 3 npeactasHnkamm |Ability to communicate with representatives of
10 IHWNX NpodecinHnx rpyn pisHOro piBHA other professional groups at different levels
daxoBi komneteHTHOCTI (PK)/Professional competencies
30aTHICTb 3aCTOCOBYBAaTW OTPUMaHI Ability to apply acquired theoretical
oK TeopeTUYHi 3HaHHSA, HAaYKOBI | TEXHIYHI knowledge, scientific and technical methods to
01 MeToAWn AJ1A BUPILLEHHS HAaYKOBO-TEXHIYHUNX solve scientific and technical problems and
npobnem i 3aay eNleKTPoOeHepreTuKku, tasks of electric power, electrical engineering
€NeKTPOTEXHIKWN Ta esIeKTPoOMEXaHiKun and electromechanics
30aTHICTb 3aCTOCOBYBATK iCHYIOYI Ta Ability to apply existing and develop new
oK po3pobsaTN HOBI MeTOAN, METOANKMN, methods, techniques, technologies and
02 TexHoJorii Ta Npouenypn 419 BUPILLEHHS procedures to solve engineering tasks of
iHXeHepHNX 3aBAaHb e/IeKTPOEHEepPreTuKy, electric power, electrical engineering and
€/IeKTPOTEXHIKN Ta efleKTPOMeXaHiku electromechanics

340aTHICTb NaHyBaTW, OpraHi3oByBaTu Ta

®K | npoBOAMTWN HAayKOBi A0ChigXeHHs1 B 06nacTi
03 €/IeKTPOEHEPIreTUKN, eIEKTPOTEXHIKM Ta

eNleKTpoMexaHiku

Ability to plan, organize and conduct scientific
research in the field of electric power,
electrical engineering and electromechanics

30aTHICTb po3pobnaTu Ta BNpoBaAXyBaTu
3axo4u 3 NiaBULLEHHS HaOiNHOCTI,
@K | eheKTUBHOCTI Ta 6e3nekn Npu NpPoeKTyBaHHI
04 Ta ekcnayaTauii obnagHaHHsa Ta 06’ekTiB
eflIeKTPOEeHepreTUKN, eNeKTPoOTEXHIKN Ta
eNeKTpPoOMeXxaHiKu

Ability to develop and implement measures to
increase reliability, efficiency and safety in the
design and operation of equipment and
objects of the power industry, electrical
engineering and electromechanics

30aTHICTb 34IMCHIOBATK aHani3 TEXHIKO- Ability to carry out analysis of technical and
oK E€KOHOMIYHUNX NMOKa3HUKIB Ta eKcnepTusy economic indicators and examination of
05 MPOEKTHO-KOHCTPYKTOPCbKUX PilleHb B design and construction solutions in the field

obnacTi enekTpoeHepreTnkmn, enekTpoTexHikn| of electric power, electrical engineering and
Ta eNeKTpoMexaHiku electromechanics
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30aTHICTb AEMOHCTPYBATW 3HAHHA i
PO3YyMiHHA MaTeEMaTUYHUX NPUHLUNIB i

Ability to demonstrate knowledge and

OK ; . understanding of mathematical principles and
MeTonAiB, HeOBXioHNX 019 BUKOPUCTAHHSA B . ' :
06 . o methods required for use in electrical power,
eJIeKTpOoeHepreTuLi, eIeKTPoTEXHILi Ta . . : :
o electrical engineering and electromechanics
eJleKTpoMexaHiLi
30aTHICTb 4eMOHCTpyYBaTu 06i3HaHICTL 3 Ability to demonstrate awareness of
0] ¢ MNTaHb iIHTEeNeKTYyasIbHOI BNACHOCTI Ta intellectual property and contract issues in
07 KOHTPaKTIB B eNeKTpoeHepreTul,, electricity, electrical engineering and
e/IeKTPOoTEXHILi Ta eneKTpoMexaHiui electromechanics
34aTHICTb JoCnigXKyBaTK Ta BU3HAYNTU . . . .
A A AXY Ability to investigate and define problem and
npobnemy i ineHTudikyBaTn obMe)xeHHs, . . ) . X
! , ) identify constraints, including those related to
BKJIIOMA0YM Ti, WO NoB’a3aHi 3 npobnemammn . .
OK OXOPOHI NPUPOaM, CTANOFO PO3BUTKY environmental, sustainable development,
08 D ' . ! health and safety and risk assessments in
300poB's i 6e3nekn Ta oUiHKaMN PU3NKIB B . . )
. - electrical, electrical and electromechanical
eJIeKTpoeHepreTuLi, eIeKTPoTEXHILi Ta : .
L engineering
efleKTpoMexaHiLli
. o . . | Ability to understand and take into account
30aTHICTb PO3yMiTK | BpaxoBYyBaTU CoLUiabHi, . . . ;
EKOIOri4HI, €TVHHI, EKOHOMINHI T8 KOMEPLIiHI social, environmental, ethical, economic and
oK MiDK BaH’HFI o E;nnMBame Ha eani3gu,ito commercial considerations that affect the
09 PKYE - P . implementation of technical solutions in
TeXHI4YHUMX pilleHb B efleKTpoeHepreTuLi, : X ' )
o L electrical power, electrical engineering and
eNeKTPoTEeXHIUi Ta enekTpoMexaHiui .
electromechanics
@K | 3paTHICTb KepyBaTn npoekTamu i ouiHoBaTh | Ability to manage projects and evaluate their
10 IX pe3ynbTatin results
30aTHICTb OUiHIOBaTU NOKa3HMKK HagdinHocTi | Ability to evaluate indicators of reliability and
OK Ta epeKTUBHOCTI PYHKLIOHYBaHHSA efficiency of the functioning of electric power,
11 |enekTpoeHepreTnyHux, eNekTpoTexHi4HnX Ta |electrotechnical and electromechanical objects
enekTpoMexaHiyHux 06'ekTiB Ta cucTem and systems
30aTHICTb po3pobaATK NAaHW | NPoeKTn oNna - .
A PO3p P A Ability to develop plans and projects to ensure
3abe3nevyeHHs OOCATHEHHS MOCTABJIEHOI ) e L
" . . the achievement of a specific goal, taking into
NMeBHOI METU 3 ypaxyBaHHAM BCiX aCcneKkTiB ;
; account all aspects of the problem being
OK npobnemu, Lo BUPILLYETLCS, BKAOYAO4YN . X . )
) : solved, including production, operation,
12 BUPOOHMUTBO, eKCrlyaTalito, TEXHI4YHEe : ; :
i . maintenance and disposal of equipment of
obcnyroByBaHHSA Ta yTunisauito obnagHaHHA . .
: electric power, electrotechnical and
€NeKTPOEHEPIreTUYHUX, EIEKTPOTEXHIYHUX Ta i
: . electromechanical complexes
eNeKTPOMEXaHIYHNUX KOMMJIEKCIB
30aTHICTb AeMOHCTpyBaTK 06i3HaHICTbL Ta - o
Aat A Py Ability to demonstrate awareness and ability
BMiHHS BUKOPUCTOBYBATU HOPMATUBHO- :
OK : - to use normative legal acts, norms, rules and
NnpaBoOBi aKTW, HOPMW, MpaBuaa N CTaHAapPTU B . . .
13 . A standards in electric power, electrical
eJIeKTpoeHepreTuLi, eIeKTPoTEXHILi Ta . ; .
o engineering and electromechanics
eJleKTpoMexaHiLli
30aTHICTb BUKOPUCTOBYBaTU NporpamMHe
3abe3nevyeHHs A4ns9 KOMM'IOTEPHOro - .
A P Ability to use software for computer modeling,
MOOeNioBaHHSA, aBTOMaTU30BaHOIr 0 . ;
automated design, automated production and
OK NpoeKTyBaHHSA, aBTOMaTNU30BaHOrro :
i - automated development or construction of
14 BUPOBHULTBa i aBTOMaTM30BaHOI po3pobku . .
; elements of electrical power, electrotechnical
ab0 KOHCTPYIOBaHHSA eNeMeHTIB )
X and electromechanical systems
€NeKTPOEHEPreTUYHUX, €IEKTPOTEXHIYHUX Ta
eNeKTPoMeXaHiYHNX CUCTEM
OK 34aTHICTb NybnikyBaTu pe3ynbTaTu CBOIX Ability to publish the results of their research
15 | pocnip)XeHb y HAYKOBUX (DaxoBUX BUOAHHAX in specialized scientific publications
30aTHICTb roTyBaTK TEXHIYHi 3aBAaHHA Ha o .
A y . Az Ability to prepare technical tasks for programs
po3pobKy NporpaM i MPOEKTHUX pilleHb, . )
. . and project solutions development, to apply
DK 3aCTOCOBYBaTW HOBIi CyYacHi MeToamn ;
: . new modern methods of developing
16 pO3p0bKM TEXHONOrYHNX NPOLLECiB, Ta

pexunmis poboTun enekTpoobnagHaHHS
eneKTpocTaHUin

technological processes and operation of
electrical equipment modes at power plants
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30aTHICTb opraHi3oByBaTh poboTy KONEKTUBIB
BMKOHaBLiB, 3abe3nevyyBaTu aganTaulito

Ability to organize the teams work of
performers, to ensure the adaptation of

oK . :
17 CYYaCHUX CUCTEM KepyBaHHS modern electrical equipment management
enekTpoobnagHaHHAM eNleKTPUYHUX CTaHLUIN |systems at power plants to specific production
N0 KOHKPETHUX YMOB BUPOBHMLUTBA conditions
30aTHICTb pPO3B’A3yBaTM 3aja4i 3
DK MPOEKTYBAHHA €NEeKTPUYHUX CTaHLIN 3 Ability to solve problems of power plants
18 | BMKOPUCTAHHSM CMCTEM aBTOMaTWU30BaAHOIO design using an automated design system
MPOEKTYBaHHSA
oK 30aTHICTb pO3paxoByBaTU CTINKICTb Ability to calculate the power systems stability
19 |eHeprocncTem ans Bubopy Ta HanawTyBaHHIO| for selection and adjustment of emergency
npoTuaBapinHOI aBTOMaTUKN automation
oK 30aTHICTb BUKOHYBATU MOLESII0OBaHHS, Ability to support modeling, calculations and
20 |PO3PaxyHkn Ta aHani3 nepexigHMX NpoLeciB B analysis of transient processes in electric

€JIEKTPOEHEPIrEeTUYHUX CNCTEMAX

power systems
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7 - NMporpamMHi pesynbtTatyu HaB4aHHA (MPH)/ Programme learning outcomes

3HaxoaAnTn BapiaHTW NigBULLEHHS
eHeproedeKTUBHOCTI Ta HaZINHOCTI

Find options for increasing energy efficiency
and reliability of electric power,

rPH : . .
01 | €1€KTPOEHEPreTN4HOro, eNeKTPOTexXHIYHOro electrotechnical and electromechanical
Ta esleKTpoMexaHiYHoro obsagHaHHA equipment and corresponding complexes and
BigMOBIOHNX KOMMJEKCIB i CUCTEM systems
BigTBOptOBaTK Npouecu B . .
A P poul . Reproduce processes in electric power,
[1PH |eneKTpoeHepreTUYHnNX, eIeKTPOTEXHIYHNX Ta . .
. .. electrotechnical and electromechanical
02 e/IeKTPOMEXaHIYHNUX CUCTeMax rnMpun ix . . ) .
, . systems during their computer simulation
KOMM'I0OTEPHOMY MOAENIOBaHHI
OnaHoByBaTW HOBi Bepcii abo HoBe nNporpamMmHe
3abe3neyvyeHHn, NpnsHavyeHe AN Master new versions or new software designed
PH | koMn’loTepHOro MoaentoBaHHsA 06’'eKTIB Ta for computer modeling of objects and
03 MpoueciB y eNeKTpoeHepreTuyHux, processes in electric power, electrotechnical
eIeKTPOTEXHIYHUX Ta eNeKTpoOMexXaHi4YHUX and electromechanical systems
cucTtemax
OkpecsoBaTy NiaH 3axoAiB 3 MigBULLLEHHSA . .
pect . A ABULL Outline a plan of measures to increase the
HaginHOCTI, 6e3nekn ekcnayaTauii Ta Y )
reliability, safety of operation and prolong the
[1PH NnPoOoOBXXeHHSA pecypcy . -
. resource of electric power, electrotechnical
04 | eneKTpOeHEepPreTU4YHoOro, eNeKTPOTEXHIYHOrO X .
: . and electromechanical equipment and
Ta eNeKTPOMEXaHiYHOro obnagHaHHS i
. . g relevant complexes and systems
BiAMNOBIAHMX KOMMJIEKCIB | CUCTEM
AHanizyBaTn npouecu B Analyze processes in electric power,
[1PH | enekTpoeHepreTnyHoMy, eNeKTPoTEXHIYHOMY electrotechnical and electromechanical
05 Ta enekTpomexaHiYyHoOMy obnafHaHHi i equipment and corresponding complexes and
BiAMOBIiAHWNX KOMIMJIEKCAX i CMcTeMax systems
PekoHCTpyloBaTW iCHYIO4i eNleKTPUYHiI Mepexi, _— .
Py . yto? P nepe Reconstruct existing electrical networks,
CTaHLii Ta NiaCTaHUIi, eNeKTPOTEXHIYHI i : : .
S stations and substations, electrotechnical and
[IPH | enekKTpoOMexXaHi4YHi KOMMJIeKCN Ta CUCTEMU 3 . .
. N s . electromechanical complexes and systems in
06 MeTO MigBULLEHHS TX HALINHOCTI, . ) RO -
. order to increase their reliability and efficiency
eheKTUBHOCTI eKcnayaTaLil Ta NPOLOBXEHHS e . )
exploitation and continuation of the resource
pecypcy
Bonogitn meTofgaMn maTeMaTUYHOrO Ta .
1o A o Possess methods of mathematical and
isnyHoro moaentoBaHHA 06’eKTiB Ta ; : ) .
rpPH . physical modeling of objects and processes in
npoueciB y eNeKTpoeHepreTUyHux, . .
07 ; : electric power, electrotechnical and
eNeKTPOTEXHIYHUX Ta efleKTPoOMeXaHiYHNX :
electromechanical systems
cucrtemax
fPH BpaxoByBaTu NpaBoOBi Ta eKOHOMIiYHi acnekTn | Take into account the legal and economic
08 HayKOBUX A0CAIAXKEHb Ta iHHOBALiNHOI aspects of scientific research and innovative
LiStNbHOCTI activities
fPH 34iNCcHIOBaTW NOWYK O)Xepen pecypcHOoi Search for sources of resource support for
09 NiATPUMKN AN AO0OAaTKOBOro HaB4YaHHA, additional training, scientific and innovative
HayKOBOI Ta iHHOBALLINHOI OiSNbHOCTI activities
Mpe3eHTyBaTN MaTepiann AOCNIAXKEHDb Ha Present research materials at international
fPH Mi>KHapOAHUX HAaYKOBUX KOH(epeHLUisax Ta scientific conferences and seminars devoted
10 ceMiHapax, MPUCBAYEHUX CyHaCHUM to modern problems in the field of electric
npobrnemam B 061acTi eneKTpoeHepreTnku, power, electrical engineering and
€/IeKTPOTEXHIKN Ta efleKTpoOMeXaHiku electromechanics
O6brpyHToBYBaTK BUbip HanpaMmy Ta meToankn| To substantiate the choice of direction and
rPH HaYyKOBOI0 AOC/IiAXKEHHS 3 ypaXyBaHHSAM methodology of scientific research taking into
11 cydacHux npobnem B obnacTi account modern problems in the field of
€NIeKTPOEHEPreTUKN, eIEKTPOTEXHIKM Ta electric power, electrical engineering and
eneKTpoMexaHiku electromechanics
MnaHyBaTK Ta BUKOHYBATU HAaYKOBI Plan and carry out scientific research and
[PH | pocnip»eHHsa Ta iHHOBaUIiNHI MpoeKTu B cdepi innovative projects in the field of electric
12 eNeKTPOEHEPreTNKN, eNeKTPOTEXHIKN Ta power, electrical engineering and

eNeKTpoMexaHiku

electromechanics
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BpaTun y4acTb y CyMiCHUX OOCNiIOXXEHHSAX i

Participate in joint research and development

rpPH po3pobkax 3 iHO3eMHMMN HAYKOBLSIMU Ta with foreign scientists, professionals and
13 dhaxiBusAMUM B rany3i eNleKTpoeHepreTuku, specialists in the field of electric power,
€NEeKTPOTEXHIKN Ta esIeKTPoOMEXaHiKun electrical engineering and electromechanics
fPH OoTpumMyBaTUCA NPUHLUKUMIB Ta HanNpsAMiB To adhere to the principles and directions of
14 CTpaTerii po3BUTKY eHepreTn4Hol 6esneku the energy security development strategy of
YKpaiHu Ukraine
MoegHyBaTn pi3Hi opmm HaykoBo-gocigHol | To combine various forms of research work
fPH po60TK i MPaKTUYHOI OiANbHOCTI 3 MeToto and practical activities in order to overcome
15 MoAO0JIaHHS PO3PUBY MiXK TEOPIEID i the gap between theory and practice,
MPaKTMKO, HAYKOBMMU OOCATHEHHAMM i iX scientific achievements and their practical
MPakKTMUYHOIO peasizaui€to implementation
OTPUMYBaTUCA NPUHLMNIB Ta NpaBun - .
MPH Aotp MyB¢ prHLATI pasv Adhere to the principles and rules of academic
aKageMivyHol obpoYecHOCTi B OCBITHIN Ta |, oo ) L S
16 o . integrity in educational and scientific activities
HayKOBIl AisAIbHOCTI
JeMoHCTpyBaTK PO3YyMiHHSA HOPMaTUBHO- Demonstrate understanding of regulations,
[TPH | npaBoOBUX aKTiB, HOPM, NpaBu/a Ta CTaHAapTIB norms, rules and standards in the field of
17 B 001aCTi eNleKTpoeHepreTnky, electricity, electrical engineering and
e/IeKTPOTEXHIKN Ta eNeKTpoMeXaHiku electromechanics
BinbHO cninKyBaTUCA YCHO | MMCbMOBO Communicate freely orally and in writing in
fPH OEep>XaBHOIO Ta iHO3eMHOIO MOBaMI 3 national and foreign languages on modern
18 CYYaCHUX HAYKOBUX i TEXHIYHUX Npobrem scientific and technical problems of electric
eNeKTPOEHEPreTUKN, eNeKTPOTEXHIKN Ta power, electrical engineering and
eNeKTpoMexaHiku electromechanics
Bussntun npobnemn i ineHTUdikyBaTn . . e e
P f Ac DKy Identify problems and identify limitations
obMe)XeHHs, Wo nos’a3aHi 3 npobnemammn / . .
OXOPOHU HABKONLLHLOIO CEpenoBMLLa related to issues of environmental protection,
rPH CTaFJ)'IOFO 03BUTKY, 300 OB'ﬂpi 663I‘IeKI/I, sustainable development, human health and
19 P TKY, P . . safety and risk assessments in the field of
JIOONHW Ta OUiHKaMW pU3NKiB B rasnysi . . . ,
. electric power, electrical engineering and
e/IeKTPOEHEPreTUKN, €NEeKTPOTEXHIKN Ta .
) electromechanics
enleKTpoOMexaHikun
BusABAATM OCHOBHI YMHHUKN Ta TEXHIiYHi Identify the main factors and technical
fPH npobaemu, Lo MoOXXyTb 3aBa)kaTu problems that may hinder the implementation
50 |BMPOBAAXKEHHIO CyHacHUX MeTOfiB KepyBaHHS of modern methods of controlling electric
eNeKTpoeHepreTNYHUMN, enekTpoTexHiyHuMu [power, electrotechnical and electromechanical
Ta esleKTpoOMeXaHiYHNMKN cncTemMamm systems
BukoHyBaTn aBTOMaTU30BaHE NPOEKTYBaHHSA : .
y - P y Perform automated design of electrical part of
eNeKTPUYHOI YaCTUHUN TENJIOBMX, aTOMHMUX, .
. ) . . .. | thermal, nuclear, hydraulic and other types of
[IPH |rigpaBniyHUX Ta iHWWX TUNiB €NeKTpoCcTaHLUin
. power plants based on modern CAD/CAM/CAE
21 | Ha ocHoBi cy4acHux CAD/CAM/CAE cuctem Ta . . X
) . systems and advanced experience in the field
nepefoBOro [OCBIAY B ranysi . ;
of electric power industry
efleKTpoeHepreTnkmn
BuKOHYyBaTW pO3paxyHKW Ta aHanis npu
peryntoBaHHi YaCTOTU | aKTUBHOI MOTY>KHOCTI Perform calculations and analysis when
rpPH Ha efleKTpoCTaHLUiax, i3 3abe3nedyeHHsaIM adjusting frequency and active power at
22 |onTuMaNbHOro pexxnumy poboTn enekTpudHux | power plants, ensuring optimal operation of
CTaHUiN Ta iHWNX eNleKTPoeHepreTUYHnNX power plants and other energy facilities
06’eKkTiB
BmiTn 3acTocoByBaT! MeToAM Ta 3acobu
y A . To be able to apply the methods and means of
[PH aBTOMATU30BaHUX CUCTEM yrnpaBiliHHSA .
X automated control systems for technological
23 TEeXHOJIOFIYHUMUN npoL.ecamMu . i
P processes of electric power facilities
eflekTpoeHepreTnYHNX ob’eKTiB
BnsHavyaTu ethekTUBHI BUpOBHUYO- . . .
.qj. P To determine effective production and
rPH TEXHONOriYHI pexxumm poboTun . : .
. technological operation of electrical
24 | enekTpoobnagHaHHSA eNeKTPUYHUX CTaHLUin

Pi3HUX TUNiB

equipment at various types of power plants
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Po3p06/1SiTU 3aX04M Ta BUKOHYBATM

1PH eKCnepTu3y NPOEKTHMX pPillleHb, LLIO

25

eNeKTPUYHNX CTaHLUIn

cnpsiMoBaHi Ha 3abe3neYyeHHs 4ONyCTUMNX
napamMeTpiB e/IeKTPOEHEPreTUYHOI0 PEXUMY

Develop measures and take an examination of
project decisions aimed at ensuring
acceptable mode parameters of power plants

8 - PecypcHe 3abe3ne4yeHHs peanisauii nporpamu/ Resource provision for programme
implementation

KappoBe 3abe3sneuyeHHsa/Staffing

BignoBigHO 00 KagpoBMX BUMOT LLLOOO
3abe3nevyeHHs NpoBagXeHHS OCBITHbLOI
OianbHOCTI onsa signosigHoro pisHA BO,
3aTBepOxeHux MNoctaHoBoto KabiHeTy MiHicTpis
YkpaiHn Big 30.12.2015 p. Ne 1187 B YMHHIN
penakuii.

Peanizauis nporpamu nepepnbayac 3asnyvyeHHs
[0 OCBITHLOI0 NpoLecy npodecioHanis-
NpakTUKiB, eKCnepTiB ranysi, NpeACTaBHUKIB
poboTonaBLiB Ta iHWWX CTENKXoNOepis.

In accordance with the personnel requirements
for ensuring the implementation of educational
activities for the corresponding level of HE,
approved by the Resolution of the Cabinet of
Ministers of Ukraine dated 12.30.2015 No. 1187
in the current version.

The implementation of the program involves the
involvement of practicing professionals, industry
experts, representatives of employers, and other
stakeholders in the educational process.

MaTepianbHO-TexHiYHe 3abe3ney

eHHAa/ Material-technical support

BionoBigHO 40 TEXHONOTIYHNX BUMOI OO0
MaTepiaslbHO-TeXHIYHOro 3abesnevyeHHs
OCBITHbLOI AisnbLHOCTI BignosigHoro pisHa BO ,
3aTBepO)xeHux MNoctaHoBoto KabiHeTy MiHicTpis
Ykpainu Big 30.12.2015 p. Ne 1187 B YMHHIN
penakuii.

Mpwv nigrotosui haxiBLiB BUKOPUCTOBYETLCSA
obnagHaHHA nabopaTopi KadheLpu | TEXHIYHI
MOXKJINBOCTI MiANPUEMCTB, Ha AKX 3000yBavi
NnpPoXo4saTb NPaKTUKY, @ TAKOX CyYacHe
nporpamMHe 3abesnevyeHHs.

In accordance with the

technological requirements for material and
technical support of educational activities of the
corresponding level of HE, approved

by Resolution of the Cabinet of Ministers

of Ukraine dated 12.30.2015 No. 1187 in

the current version.

During the training of specialists, the equipment
of the department's laboratories and the
technical capabilities of the enterprises where
the applicants undergo practice, as well as
modern software, are used.

IHcbopMauiiHe Ta HaBYaNbHO-MeTOoAMYHe 3ab6e3ney

education

eHHs/ Information and methodical support of the
al process

OuncuunniHm OMNM noBHicTlo 3abe3neveHi
HaBYasIbHUMK NocCibHMKaMn. HaBYanbHoO-
MeToau4YHe 3abe3neyeHHs po3MilLeHHO B
€/IeKTPOHHOMY apXiBi HAYKOBUX Ta OCBITHIX
maTepianis KMl im. Irops Cikopcbkoro
(https://ela.kpi.ua/) Ta B cuctemi EnektpoHunni
Kamnyc (https://ecampus.kpi.ua/). HaykoBo-
TexHi4yHa 6ibnioteka KIl im. Iropsa Cikopcbkoro
(https://www.library.kpi.ua/) okpimMm nocCTinHOro
OHOBNEHHSA cBo€i 6a3un, Hapae onsa 3000yBadis
NOCAYrn 3 3aMOBJIEHHA €-KOMi KHUT,
OTPUMaHHSA KOHCYbTaLin AN AOCHIAXKEHb,
3aMOBJIEHHS HaBYaHHSA 418 AOCNIAXKEHHS,
34incHioe niabip o)xepen 3a TeEMOO AMMNJIOMHOIO
NPoeKTY. OncTaHuUinHe HaBYaHHSA 3400yBaYiB
30iNCHI0ETLCA Ha nnaTgopmi CikopCbKui
(https://www.sikorsky-distance.org/).

The disciplines of the EPP are fully provided with
textbooks. Educational and methodological
support is placed in the electronic archive of
scientific and educational materials of Igor
Sikorsky Kyiv Polytechnic Institute
(https://ela.kpi.ua/) and the Electronic Campus
system (https://ecampus.kpi.ua/). The Scientific
and Technical Library of Igor Sikorsky Kyiv
Polytechnic Institute
(https://www.library.kpi.ua/), in addition to
constantly updating its database, provides
services for applicants to order e-copies of
books, receive consultations for research, order
training for research, and select sources for the
topic of the diploma project. Distance learning is
provided on the Sikorsky platform
(https://www.sikorsky-distance.org/).
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9 - AkapeMiyHa MobinbHicTb/Academic mobility

HauioHanbHa kpepguTHa MobinbHicTb/National credit mobility

MOo>XXNMBICTb YK/IaAEHHSA Yro4 Npo akageMidHy
MOBiNbHICTb, MPO NOABINHE ANMJIOMYBaHHS
TOLLO.

The possibility of concluding agreements
on academic mobility, on double graduation, etc

MixxHapoaHa kpeguTHa MobinbHicTb/International credit mobility

Mo>xnnBe yknafeHHs yrog npo Mi>KHapoaHy
akageMivyHy MobinbHICTb, MPo NoAaBiNHe
OUMAOMYBaHHSA, NPO TpMBasi MiXXHapo4Hi
MPOEKTMU, AKi NnepenbavaroTb BKIOYEHE
HaB4YaHHSA CTYOEHTIB TOLLO.

Mi>KHapoOHi MPOEKTK:

MpoekT Erasmus+ (KA1l) 3
3aXxiAHOMOMOPCbKUM TEXHOOTiYHNM
yKHiBepcuteTom M. LLleumnH, Monbwa (West
Pomeranian University of Technology in
Szczecin)

MpoekT DAAD 3 BuLLOIO TEXHIYHOIO LLKOJIOK
ecceHa - YHiBepcUTeT NpUKNagHNX Hayk,
Mm.[ecceH, Himey4nHa (Technische Hochschule
Mittelhessen - University of Applied Sciences)
MpoekT Erasmus+ (KA1l) 3 YHiBepcuTeToM
NoTapwuhrii Buwol wkonu MiH HaHci, micTo
HaHci, ®paHuisa (Universite de Lorraine Ecole
Nationale Superieur des Mines Nancy, ville
Nancy, France)

MpoekT Erasmus+ (KA1l) 3 YHiBepcuTeToMm Jle-
MaH, MicTo Jle-MaH, ®paHuis (Université du
Maine, ville Le Mans, France)

MpoekT Erasmus+ (KA1l) 3 YHiBepcuteTom
MpuknagHunx Hayk M. FicceH, Himevy4unHa
(Technische Hochschule Mittelhessen)

It is possible to conclude agreements

on international academic mobility, on

double graduation, on long-term

international projects that provide for inclusive
education of students, etc. International
projects: Erasmus+ project (KAL) with the
West Pomeranian University of Technology

in Szczecin, Poland (West Pomeranian University
of Technology in Szczecin) DAAD project with
Hessen University of Applied Sciences -
University of Applied Sciences,

Hessen, Germany (Technische

Hochschule Mittelhessen - University of
Applied Sciences) Erasmus+ project (KA1) with
the University of Lorraine Ecole

Nationale Superieur des Mines Nancy, ville
Nancy, France Erasmus+ project (KA1) with
the University of Le Mans, city of Le

Mans, France (Université du Maine, ville Le
Mans, France) Erasmus+ project (KA1) with
the University of Applied Sciences of

Hesse, Germany (Technische

Hochschule Mittelhessen)

HaB4yaHHA iHoO3eMHuX 3p00yBayviB BO/Study of Foreign applicants of HE

HaB4YaHHS NPOBOANTBLCA Ha 3arasbHUX
nigcTaBax 3a YMOBW BOJIOAIHHSA YKPATHCbLKOIO
MOBOIO.

Training is conducted on a general basis, subject
to proficiency in the Ukrainian language.
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2. NEPEJIIK KOMMOHEHTIB OCBITHbOI MPOrPAMWU/COMPONENTS of EDUCATIONAL

PROGRAMME
®dopma
KpeguTiB | nigacyMKoBoro
Kopn/Code OcCBIiTHI kKOoMMOHeHTU Nporpamu/Components EKTC/ECTS| koHTpoato/Final
credits |control measure
form
HOPMATWBHI ocBiTHI komnoHeHTU/Required (standard) components
O60B’513KOBi KOMMOHEHTW LMKY 3arasabHoi nigrotoBku/General training cycle
30 01 ISHTeneKTyaana BJIaCHICTb Ta NaTeHTO3HaBCTBO / Intellectual Property and Patent 3.0 3anik / Final test
cience
OcHOoBW iHXeHepii Ta TexHonorii cTanoro po3suTKy / Fundamentals of Engineering and . .
3002 Technology of Sustainable Development 2.0 3anik / Final test
MpakTUYHUI KypC iHO3eMHOI MOBW ANA AiNoBOI KOMyHikauii / Practical Foreign . .
3003 Language Course for Business Communication 3.0 3anix / Final test
30 04 MeHef )KMeHT cTapTan-npoekTie / Management of Start-up Projects 3.0 3anik / Final test
0O60B’A3KOBIi KOMIMOHEHTW LMKy NpogecinHoi niarotoeku /Professional training cycle
MepexifHi enekTpoMexaHiyHi Npouecn B eNeKTpoeHepreTuYHnX cnctemax / Transient
fo o1 Electromechanical Processes in Electric Power Systems 6.0 Ek3amer / Exam
o 02 MpoeKTyBaHHA eNneKTpUYHUX cTaHuin / Design of Electric Power Plants 5.0 Ek3ameH / Exam
ABTOMaTU30BaHi CUCTEMM YNPaBAIHHA Ta ONTUMI3aLis PEXNMIB eNeKTPUYHUX CTaHUuin /
o 03 Automated Control Systems and Optimization of Power Plants Modes >.0 Ek3amer / Exam
EHepreTunyHa 6e3neka Ta HaLiHICTb 06'eKTiB enekTpoeHepreTukn / Energy Security . .
1o 04 and Reliability of Power Facilities >0 3anik / Final test
MepexifHi enekTpoMexaHiyHi Npouecun B enekTpoeHepreTUYHUX cnctemax. Kypcoea . .
no 05 pob6oTa / Transient Electromechanical Processes in Electric Power Systems. Coursework 1.0 3anix / Final test
MpoeKTyBaHHA enekTpUYHMX cTaHuin. Kypcosui npoekT / Design of Electric Power . .
1o 06 Plants. Course Project 2.0 3anik / Final test
no 07 OcHOBW HayKoBuUX gocnigeHb / Fundamentals of Scientific Research 4.0 3anik / Final test
1o 08 MpakTuka / Practice 14.0 3anik / Final test
1o 09 BrvkoHaHHS Marictepcbkoi gucepTalii / Execution of Master's Thesis 14.0 3axuct / Defence
BUBIPKOBI ocBiTHI komnoHeHTu/Elective components
BubipkoBi KOMNOHEHTW UMKy npodecinHoi nigrotoBku/Professional training cycle
rnB 01 OCBITHIn KoMNoHeHT 1 ®-KaTanory / Educational Component 1 from P-Catalogue 5.0 Ek3ameH / Exam
B 02 OCBITHIn KOMNOHeHT 2 ®-KaTanory / Educational Component 2 from P-Catalogue 5.0 Ek3ameH / Exam
B 03 OCBIiTHIn KOMNoOHeHT 3 ®-kaTanory / Educational Component 3 from P-Catalogue 5.0 Ek3ameH / Exam
B 04 OCBIiTHIn KOMNOHeHT 4 ®-kaTanory / Elective Educational Component 4 from P- 4.0 3anik / Final test
Catalogue
B 05 OCBIiTHin KOMNoOHeHT 5 ®-kaTanory / Elective Educational Component 5 from P- 4.0 3anik / Final test
Catalogue
3aranbHum o6cAar HopMaTUBHUX KoMMNoHeHTIB Ol/Total scope of the required 67
components:
3aranbHuin obcar Bnbipkosmx komnoHeHTIB Ol/Total scope of the elective 23
components:
O6csAr OCBITHIX KOMMOHEHTIB, Lo 3abe3neYyloTb 3000yTTS KOMNETEHTHOCTEN
Bu3Ha4veHux CBO/Total scope of the educational components aimed at acquisition of 0
competencies specified in the Higher Education Standard:
3AFANIbHUIA OBCAT OCBITHLOI MPOrPAMU/TOTAL SCOPE OF THE EDUCATIONAL 90

PROGRAMME
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3. CTPYKTYPHO-JIOINYHA CXEMA OCBITHbOI MPOrPAMUN/STRUCTURAL-AND-LOGICAL
SCHEME OF THE EDUCATIONAL PROGRAMME

1 cemectp / semester : 2 cemectp / semester 3 cemectp [ semester

JIETEH OceiTHii KomnoHeHT 1 B-katanory Educational i

component 1 of the P-catalogue
| [ Ocsihil komnoHenT 2 ®-katanory / Educational
component 2 of the P-catalogue

[ OcBiTHil KomMnoHeHT 3 d-katanory / Educational ]

component 3 of the P-catalogue

|I|||

OcBiTHIA KomnoHeHT 4 @-katanory / Educational
i component 4 of the P-catalogue |

BnBipKOBi OCBITHI KOMNOHEHTM UMKNY NPOQGECiHHOI NiATOTOBKM /
Elective components of professional training cycle

[

—

OcBiTHil KomnoHeHT 5 ®-katanory / Educational
1 component 5 of the P-catalogue |
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5. ®OPMA ATECTALLII 340B6YBAYIB BULLLOi OCBITWU/ THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauisa 3406yBayiB BNLLOT OCBiTM 3a OCBITHbLOI MPOrpamoto «ENeKTpu4Hi cTaHuii» cneuiasbHOCTI
141 "EnekTpoeHepreTunka, eNeKTpoTEXHIKa Ta efleKTpoMexaHika" NMpoBOANTLCA Y OPMi 3aXUCTY
KBanicikauinHoi poboTn Ta 3aBEepLUIYETLCA BMAAYED AOKYMEHTa BCTAHOBJIEHOrO 3pa3ka Mpo
MPUCYAOXEHHHA WNOMYy CTyMneHs Marictpa 3 NPUCBOEHHAM KBanidikauii: marictp 3
e/IeKTPOEeHEepreTuku, eJsIeKTPOoTexXHiKM Ta eJleKTPpOMexaHiKM 3a OCBIiTHbO-NpodecinHolo
nporpamoto «ENeKTpuyHi cTaHuii».

KeanihikauinHa poboTa Mae nepenbaynTun po3B’'a3aHHA CKJaAHOMO CrewuianizoBaHoro 3asaaHHs abo
MpakTUYHOI NpobneMn y ranysi eNnekKTPoeHepreTUKN, eIeKTPOTEXHIKM Ta/abo enekTpoMexaHiku, Lo
nepenbavya€e npoBegeHHA AocChigXeHb Ta/abo 34iNCHEHHSA iHHOBALIM Ta XapaKTepU3yeTbCH
HEeBWU3HAYeHICTIO YMOB i BUMOT.

KBanihikauinHa poboTa nepeBipaeTbCA Ha BIACYTHICTb akageMivyHoro nnariaty, gpabpukauii Ta
hanbcn@ikadii, Ta Nicaa 3axXnUcTy Po3MillyeTbCA B peno3nTopii HTB YHiBepcnTeTy ANS BisIbHOro

focTyny.

ATecTauis 30iNCHIOETLCA BiAKPUTO i ny6nivHo.

Attestation of students of higher education in the educational program "Power plants" specialty 141
"Electrical power engineering, electrical engineering and electromechanics" is carried out in the form
of defense of a qualification work and ends with the issuance of a document of the established model
awarding him with a master degree with the qualification: Master of electrical energetics,
electrical engineering and electromechanics under the educational and professional program
"Power plants".

The qualifying work is checked for the absence of academic plagiarism, fabrication and falsification
and after protection is placed in repository of the Scientific and Technical Library of the Igor Sikorsky
Kyiv Polytechnic Institute for free access.

Attestation is carried out openly and publicly.
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6. MATPULA BIANOBIAHOCTI MPOrPAMHNX KOMMNETEHTHOCTEA KOMMOHEHTAM
OCBITHbOI MPOrPAMU/COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS

30 01|30 02(30 03[30 0410 0110 02|10 03|10 04|10 05|10 06|10 07|10 08|10 09
3K0o1| X X X X X

3K 02 X X X X X X X X X X

3K03| X X X X X
3K 04 X X
3K 05 X X X X X X X X X
3Ko06| X X X X
3K 07 X X X X X X
3K 08 X X X X
3K 09 X X X X X X X
3K 10 X
K 01 X
®K 02 X X
®K 03 X
®PK 04 X X
®K 05 X X X
®K 06 X
®K07] X
®K 08 X
®PK 09 X
®K 10 X
OK 11 X
PK12 X X X
®K 13 X
PK 14 X X
®K 15 X X
PK 16 X
PK 17 X X X
PK 18 X X X
PK 19 X
DK 20 X X

>

XXX | XXX
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7. MATPULUA 3ABE3NEYEHHA MPOrPAMHUX PE3YJIbTATIB HABHAHHA BIiANOBIAHUMMU

KOMMOHEHTAMU OCBITHbOI MPOrPAMIN/ COMPLIANCE MATRIX OF PROGRAMME

LEARNING OUTCOMES WITH PROGRAMME COMPONENTS

30 01

30 02

30 03

30 04

o 01

rno oz

0 03

ro 04

0o 05

o 06

rno 07

0 08

o 09

lPH 01

X

X

X

X

lPH 02

X

X

l1PH 03

l1PH 04

l1PH 05

lPH 06

rPH 07

lPH 08

x| %

x| x>

rPH 09

MPH 10

lMPH 11

lPH 12

x| x|

lPH 13

XXX |>

l1PH 14

l1PH 15

lIPH 16

MNnPH 17

x| x| x|

lPH 18

lPH 19

>

lPH 20

<

lPH 21

lPH 22

x|

lPH 23

l1PH 24

l1PH 25




