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NMPOEKT
BPAXOBAHO / CONSIDERED:

EBOJIFOLISI OCBITHBOI ITPOT'PAMM / EVOLUTION OF THE EDUCATIONAL
PROGRAMME:

OcBiTHBO-HayKoBa Tporpama «lH)keHepiss MporpaMHOro 3a0e3MEUCHHS IHTENEKTYalIbHUX KiOep-(izuuHux
CHCTEM B CHEPIeTHIN» APyroro (MariCTepchKOTO) PIBHS BHINOI OCBITH 3a cremianbHicTIO 121 [mkeHepis
mporpaMHoro 3adesnedeHHs Oyina po3pobnena B 2021 poui ta BBeaeHa B 1ito HakazoM pekropa KIII im.Irops
Cikopcrroro B motomy 2022 poky (Haka3s Big 15.02.2022 Ne HOH/75/2022).

Po3pooky OHII posmouato B 2021 pomi (mpoTokos posimpeHoro 3acimanus kadempu ITI3E Ne 6 Big
05.11.2021) y 3B'si3Ky i3 peoprasizalli€lo TEIUIOEHEPTreTUYHOro (aKyJbTeTy NUISIXOM NEPETBOPEHHS B
HaBYATbHO-HAYKOBUM I1HCTUTYT aTtoMHOi Ta TeruioBoi eHepretuku (HY/247/2021 Bim 11.11.2021) Ta
crBopenHs kadenpu [II3E. OHII Gyno po3risHyTO Ha 3acifjaHHI HAyKOBO-METOIUYHOI KOMICii YHIBEPCUTETY
3a cneniaibHicTio 121 [HxkeHepis nmporpamuoro 3abe3neuenss (mporokon Ne 3 Big 02.12.2021), 3aciganni
Metonmuanoi paau KIII im.Iropsa Cikopeskoro (mpotokon Ne 2 Bixg 09.12.2021) Ta 3arBepmkeHo Ha Bueniit
paxi KIII im.Irops Cikopcekkoro (mporoxon Ne 10 Bix 13.12.2021) i BBeneHo B firo 3 2022/2023

The educational-scientific program "Software Engineering of Intelligent Cyber-Physical Systems in Energy”
of the second (master's) level of higher education with the specialty 121 Software Engineering was developed
in 2021 and put into effect by the order of the rector of Igor Sikorsky Kyiv Polytechnic Institute in February
2022 ( order dated February 15, 2022 No. HOH/75/2022).

The development of the ONP was started in 2021 (minutes of the extended meeting of the IPZE department
No. 6 dated 05.11.2021) in connection with the reorganization of the thermal energy faculty through
transformation into an educational and scientific institute of atomic and thermal energy (NU/247/2021 dated
11.11.2021) and establishment of the IPSE department. ONP was considered at the meeting of the Scientific
and Methodological Commission of the University in the specialty 121 Software Engineering (protocol No. 3
dated 02.12.2021), the meeting of the Methodical Council of Igor Sikorsky Kyiv Polytechnic Institute
(protocol No. 2 dated 09.12.2021) and approved by the Academic Council of Igor Sikorsky Kyiv Polytechnic
Institute (protocol No. 10 dated 13.12.2021) and entered into force from 2022/2023
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1. MPO®LJIb OCBITHBOI ITIPOI'PAMM / EDUCATIONAL PROGRAMME PROFILE

1 — BaraanHa indopmanist / General information

IToBHa Ha3Ba 3aKJIay BUIIOI OCBITH Ta
HaBJabpHOTO miaposainy / Full name
of higher education institution and
faculty / educational and scientific
institute

HanioHansHUN TEXHIYHUAN
yHIBEpCUTET YKpaiHu
«KuiBchkuii moNMiTeXHIYHAN
IHCTUTYT iMeHi [rops
Cikopcbkoro», HapuaiapHO-
HAyKOBUI IHCTHTYT aTOMHOI Ta
TEIJIOBOI EHEPTETHKU

National Technical University
of Ukraine «lgor Sikorsky
Kyiv Polytechnic Institute»,
Educational and Research
Institute of Institute of Nuclear
and Thermal Energy

Crymiap BHUIOI OCBITH Ta Ha3Ba
ocBiTHROI KBamidikamii / Higher
education degree and education
qualification title

Crymiap MaricTpa
Marictp 3 iHxKeHepii
MIPOrPaMHOT0 3a0€3MeYeHHS

Master Degree
Master in Software
Engineering

[Ipodeciitna xkBamidikaris (3a
nassHocTi) / Professional qualification

Odimittna Ha3Ba OCBITHHOI IpPOTpaMu /
Educational programme official title

Imxenepis mporpaMHOTO
3a0e3IeueHHs
IHTEJIeKTyaIbHUX Kibep-
(hi3MYHUX CUCTEM B CHEPTETHITI

Software Engineering of
Intelligent Cyber-Physical
Systems in Energy Industry

Tun qummromy Ta 06CsIT OCBITHROT
nporpamu / Diploma type and
educational programme volume

Hunnom marictpa, 120
kpeautiB €KTC, Tepmin
HaBYaHHA | pik 9 MicsIiB

Master diploma, 120 credits
ECTS, training period 1 year 9
months

IHdopmaris mpo akpeauraiio /
Accreditation information of the
educational programme

Axpennroano HA34BO,
ceprudikar 8544 Bix 2024-05-
28 miticHuit 1o 2029-07-01

Accredited by NAQA,
cetificate No 8544 from 2024-
05-28 valid to 2029-07-01

uki, piBeHb BUIIOI OCBiTH /
Education cycle, level of higher
education

HPK VYxkpainu — 7 piBeHn
QF-EHEA — npyruii miuki
EQF-LLL — 7 piBenn

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

[Tepenymosu / Prerequisites

HasBHicTb cTymeHs OakanaBpa

Bachelor Degree

dopwma 3100yTTs ocBiTH / FOrms of
education

Ouna (nenHa); OuHa (aHrn);

full-time; part-time (in English)

Mosa(u) Bukianganns / Language(s) of
instruction

VYkpainceka, AHTJiCbKa

Ukrainian, English

IaTepHeT-anpeca po3MilIeHHS
ocsitaboi iporpamu / URL of the
educational programme

https://osvita.kpi.ua/121_ONP
M_IPZIKFSE

2 — Mera ocBiTHboi mporpamu / Educational programme purpose

Merta OCBITHBOI MpOrpamMy TOJSATAE Y MiArOTOBII
BHUCOKOKBaNi(PIKOBAaHMX  KOHKYpPEHTOCIPOMOKHHUX
¢daxiBmiB y ramy3i iHXeHepii MPOTrpaMHOTO
3a0e3nedYeHHS, 3JaTHUX BUPINIYBATH CIEIliaTi30BaH1
3a1avi Ta MPaKTHUYHI MpoOieMH, Mo TOB’s3aHi i3
PO3POOICHHSIM, CYIIPOBOKEHHSIM Ta
3a0e3MeueHHAM SIKOCTI MPOrpaMHOTro 3a0e3MeYeHHH,
IHHOBaLiHOT OisUTBHOCTI y cdepi iHTeNeKTyaTbHUX
Kibep-Qi3nuHuX cucTteM, MOOUTLHUX HPUCTPOIB Ta
Be0-TEeXHOJIOTIH, 30kpeMa y cepi eHepreTukH, 1o
nepeadavae TICHY B3aEMOJII0 3 TIPEICTABHUKAME
aKkageMidHOl Ta HayKOBO-TEXHIUYHOI O0i3HEcCOBOi
CHUIBHOT B YMOBaXx:

HayKOBO-TCXHi‘lHOFO TEXHOJIOTIYHOIO nmporpecy Ta

The purpose of the educational program is to prepare
highly qualified competitive specialists in the field of
software engineering, capable of solving specialized
tasks and practical problems related to the
development, maintenance and quality assurance of
software, innovative activities in the field of
intelligent cyber-physical systems, mobile devices
and web technologies, in particular in the field of
energy, which involves close interaction with
representatives of the academic and scientific and
technical business communities in the conditions of:

scientific and technical technological progress and
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CTaJIOro PO3BUTKY CYCIIJIbCTBA;
IHTepHAaIliOHaJi3a1lii OCBITH;

TpaHcopmanii puHKY Tpaii HUITXOM B3aeMOIl 3i
CTEHKXONIEpaMu;

BceOiyHOro  mpodeciiHoro,  IHTENEeKTYyaJlbHOTO,
COLIIJIBHOTO Ta TBOPYOTO PO3BUTKY OCOOMCTOCTI B
OCBITHHO-HAYKOBOMY CEpPEIOBHIIII.

sustainable development of society;
internationalization of education;
transformation of the labor
interaction with stakeholders;
comprehensive professional, intellectual, social and
creative development of the individual in an
educational and scientific environment.

market through

3 — Xapakrepucrtuka ocBiTHbOI mporpamu / Educational programme characteristics

Ipeomemna obnacmo / Subject area

O0’ekT BHBUYEHHS Ta JISUIBHOCTI:  TPOILIECH
po3pobieHHs, MoaudiKarii, anaizy, 3a0e3meueHHs
AKOCTi,  BIPOB/DKEHHS 1  CYNIPOBODKCHHSA
MPOTPAMHOTO 3a0e3MeUYeHHS.

Iini HaBYaHHS: MiAroTOBKAa (haxiBIliB, sKi 3IaTHI
CTaBHUTH PO3B’sI3yBaTH CKJIaJHI 3a/1a4i i MpoOIeMH 3
po3po0sIeHHS, 3a0e3MeYCHHS SKOCTI, BIIPOBAKCHHSI
Ta CYHIpOBOAY ITPOrpamMHUX 3aco0iB, IO nepeadavae
MPOBEACHHS  JOCHIIDKCHh Ta/abo  3MIHCHEHHS
IHHOBAIlIf Ta XapaKTepU3yEThCS HEBU3HAYCHICTIO
YMOB 1 BUMOT.

TeopeTuunmii 3MicCT TpeAMeTHOI obOnacTi: 0a3oBi
MaTeMATHUYHI, iH(OIIOTIYHi, JIIHTBICTUYHI,
€KOHOMIYHI KOHIENTYyalbHI TIOJOXCHHS I0J0
pO3pOONIEHHST 1 CYNpOBOLY  MPOrPaMHOTO
3a0e3IeueHHs Ta 3a0e3neUeHHs KO0 SIKOCTI.

MeTtoau, METOMKH Ta TEXHOJIOTIi: METOAHN aHAII3Y
Ta MOJICTIOBAHHS MPHUKIAAHOT 00NACTI, BUSBICHHS
iHpopMaLiiHuX noTped, Knacudikamii Ta aHamizy
JTAHUX JUTSI MIPOEKTYBAHHSI MPOTPaMHOTO
3a0e3MeUYeHHs; METOJAH PO3POOJICHHS BUMOT JIO
MPOrpaMHOr0 3a0e3MeYeHHs; METOAM aHamizy i
MOOYyZIOBH MOJENICH TMPOrpaMHOTO 3a0€3MeUCHHS;
METOAM IPOEKTYBAHHS, KOHCTPYIOBaHHS, IHTETpaIlii,
TeCTyBaHHA  Ta  Bepu(ikamii  mporpaMmHOTro
3a0e3reyeHHst; MeTo i MoAu(iKaiii KOMIIOHEHTIB 1

JaHWX [porpaMHOro 3abe3nedyeHHs; MoAeni 1
METOAW HAAIHHOCTI Ta SKOCTI B NIpPOrpamMHii
IHKeHepii; MEeToAW  YOpaBIiHHA  HPOEKTaAMH

MPOTPaMHOTO 3a0€3MeUCHHS.

[HCTpYyMEHTH Ta O0NamHaHHS: MPOTPaMHO-aImapaTHi
Ta XMapHi 3acO0M MIATPUMKH TIPOIIECIB iHXKCHEepil
MPOTPAMHOTO 3a0e3MeUYeHHS.

Object of study and activity: processes of software
development, modification, analysis, quality
assurance, implementation and maintenance.

Learning objectives: training of specialists who are
able to solve complex tasks and problems in the
development, quality assurance, implementation and
support of software tools, which involves conducting
research and/or implementing innovations and is
characterized by the uncertainty of conditions and
requirements.

Theoretical content of the subject area: basic
mathematical, infological, linguistic, economic
conceptual provisions regarding the development
and maintenance of software and ensuring its quality.

Methods, techniques and technologies: methods of
analysis and modeling of the application area,
identification of information needs, classification
and analysis of data for software design; methods of
developing software requirements; methods of
analysis and construction of software models;
methods of software design, construction,
integration, testing and verification; methods of
modifying software components and data; reliability
and quality models and methods in software
engineering; software project management methods.

Tools and equipment:software and hardware and
cloud tools to support software engineering
processes.

Opienmayist oceimuvoi npoepamu / SCOPe

OCBITHBO-HAYKOBa

Educational and scientific

Ocnognuii poxyc oceimuvoi npocpamu / Main focus

CremianpHa ocBiTa Ta mpodeciiiHa MiATOTOBKAa Yy
raigy3i 1iHKeHepii TPOrpaMHOTO  3a0e3MeueHHs
IHTEJEeKTyaIbHUX kiOep-dizuaHux CHUCTEM,
MOOUTPHMX TNPHUCTPOIB Ta BeO-TEXHOJIOTIH 3
BpaxyBaHHSM cHenudikd mOpeAMeTHOi o00macTi
€HEepreTUYHOI Tamys3i.

Special education and professional training in the
field of software engineering of intelligent cyber-
physical systems, mobile devices and web
technologies, taking into account the specifics of the
subject area of the energy industry.
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IIporpama cnpsimoBaHa Ha (OpMyBaHHS TaKuX
KOMIIETEeHTHOCTEH 3100yBaviB BHIIOi OCBITH, IIO
YMOXIIMBIIOIOTE X BceOiUHMIA mpodeciitHui,
IHTENeKTyaIbHUH,  COWIaNbHUM  Ta  TBOPYMH
PO3BHTOK 13 YpaxyBaHHSIM HOBHX peaiil i BUKIHKIB
CHOTOJICHHSI.

3m00yBadi BWINOI OCBITH MAlOTh MOXIIHUBICTh
3100yTH 3HAHHS 3 IHIIUX Taldy3ei, OmaHyBaTH iHIII
OCBITHI KOMNOHEHTH, (OPMYIOUM IHIUBITyaJbHY
TPAEKTOPIO HABYAHHSI.

KirouoBi  crmoBa:  iHXKEHepiss ~ MPOrPamMHOTO
3a0e3MeyeHHs, KOMIT IOTEepHI CHCTEMH,
iHpopMaIiiHi TEXHOJIOT1i, porpaMHe
3a0e3neYeHHS PO3MOIUICHUX CHUCTEM,

IHTEJIEKTyalbHI CUCTEMH, IIPOTpaMHe 3a0e3MeUCHHS
KiOep-pI3MIHAX CHUCTEM, MOOUTLHUX TPUCTPOIB Ta
BeO-TEXHOJIOTIH.

The program is aimed at the formation of such
competencies of higher education students that
enable their ~ comprehensive professional,
intellectual, social and creative development, taking
into account the new realities and challenges of
today.

Students of higher education have the opportunity to
acquire knowledge from other fields, master other
educational components, forming an individual
learning trajectory.

Keywords: software engineering, computer systems,
information  technology, distributed  systems
software, intelligent systems, cyber-physical systems
software, mobile devices, and web technologies.

Ocobnusocmi ocsimnvoi npoepamu / Features

MixaucIIIiHapHa Ta OaraTonpodiabHa
miarotoBka (axiBImiB 3 iHXKEHEpil MPOrpamMHOro
3a0e3MeYeHHs Ha OCHOBI IHHOBAIIHO-
JIOCITITHUTIBKOT Ta HAYKOBOI AISUTBHOCTI B HAIPsIMIi
po3pobku  kibep-hi3MYHUX  CHCTEM,  TOOTO
IHTEJNIEKTYaIbHUX CUCTEM, Y SIKi BXOHATH MEpPEexKi
¢i3MYHUX Ta OOYMCIIOBAIBHUX KOMITOHEHTIB, IO
1H)KEHEPHO B3a€MOJIIOTH Ha BCHOMY
TEXHOJIOTIYHOMY JIAHIIOTY IOB’SI3aHUX MPOLECIB,
30KpeMa, B EHEPTeTHYHNX CUCTEMAaX.

OcBiTH# mporpama 3abe3rnedye HaBYaHHS CTY/ICHTIB
KITIOYOBUM TEXHOJIOT1YHAM TEHJICHIISIM, 110 JIS)KATh
B OCHOBI Kibep-(i3WYHHX CHUCTEM, a came, BEIHKi
JaHi Ta aHaJITUKA, MOJEIIOBAHHA Ta CUMYJISTOPH,
XMapHi oOuucieHHs, [HTepHeT pedel, MamMHHE
HaBYaHHsI, JIOMIOBHEHA DPEAJBHICTh, 1H(OpMAaIliiiHa
Oesmeka, SKi 1301bOBAaHO BUKOPHCTOBYIOTHCS B
pi3HHX cHUCcTeMaX, aje came Yy Kibep-Qi3nuHux
CHCTEMax BOHH IHTETPYIOTHCS B €TUHE ITLIE.

Kpim TOrOo, 0COONMBICTIO OCBITHBOI TIpOTpamMu €
CIpSIMyBaHHS ~ pO3pOOKM  Ta  BIPOBADKCHHS
OpOrpaMHOro  3a0e3leUYeHHs  HacaMmepea B
EHEepreTHYHil ramysi.

st 3abe3rnedueH s OCBITHBOTO MPOIECY CTBOPEHO
BIZIITOBITHI HABYAJILHO-HAYKOBI JJabopaTopii, a came,
KiOep-CHEPreTHIHNX CHCTEM Ta KOMIT IOTEPHOTO
MOJICTIOBAaHHS B EHEPreTuIli, sKi 3a0e3medyroTh
BTIJICHHSI OCOOJIMBOCTEN OCBITHBOT MPOTPaMH.

[Iporpama nependoaydae TaKoK 3aTyueHHS MPOBITHUX
(axiBI[iB Ta IHIIUX CTEHKXOJAEPIB J0 OCBITHBOTO
IpoILIECYy.

Interdisciplinary and multidisciplinary training of
software engineering specialists on the basis of
innovative research and scientific activities in the
direction of development of cyber-physical systems,
i.e. intelligent systems that include networks of
physical and computing components that
engineeringly interact on the entire technological
chain of related processes, in particular , in energy
systems.

The curriculum provides students with training in
key technological trends underlying cyber-physical
systems, namely, big data and analytics, modeling
and simulation, cloud computing, Internet of Things,
machine learning, augmented reality, information
security, which are used in isolation in various
systems, but it is in cyber-physical systems that they
are integrated into a single whole.

In addition, a feature of the educational program is
the direction of development and implementation of
software primarily in the energy industry.

To ensure the educational process, appropriate
educational and scientific laboratories have been
created, namely, cyber-energy systems and computer
modeling in energy, which ensure the realization of
the features of the educational program.

The program also involves the involvement of
leading specialists and other stakeholders in the
educational process.
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Yyacte 3100yBaviB BUIIOi OCBITH Yy JITHIX IIKONIAX,
CTYIICHTCBKMX HAayKOBHX TypTKaX, HayKOBO-
TEXHIYHUX TPAHTOBHX Ta JIOTOBIPHUX MPOEKTaX Ta
MPOEKTaX MDXHAPOAHOI aKaAeMi4HOT MOOLTBHOCTI.

Participation of students of higher education in
summer schools, student scientific circles, scientific
and technical grant and contractual projects and

projects of international academic mobility.

4 — TlpuaaTHICTh BUIMYCKHHUKIB 10 MpaneBJalITyBaHHs Ta noaajabimoro napuauus / Eligibility of
graduates for employment and further study

IIpuoamuicms 0o npayeenawmysanns / Eligibility for employment

Marictp 3 iHXeHepil mporpamMHoOro 3a0e3leucHHS,
30KpeMa B cepi eHEPreTHKU MOXKYTh IPAIIOBATH SIK
¢axiii 3 pO3poOKH MaTeMaTHYHOTO,
iHpopMaIliiiHOTO Ta TPOTPaMHOTO 3a0e3TmeueHHs
iHpopMaITiHHIX CHUCTEM, MPOEKTYBAHHS,
po3poOJIeHHs ~ Ta  TECTyBaHHS  IPOrPaMHOTO
3a0e3neueHHs y rany3i iHpopMaiiftHuX TEXHOIOT1H.

3rigno 3 HamioHansHUM KiacugikaTopoM npodecii
JK 003:2010, BUMMYyCKHUKHM MOXXYTh MpAIIOBAaTH 32
npodeciamu:

2132.1 Monoammii
(TIporpamMyBaHHSI)
2132.1 HaykoBwii criiBpoOITHHK (ITpOrpaMyBaHHS)
2132.1 HaykoBuii  CHiBpOOITHUK-KOHCYJIbTAHT
(nporpamyBaHHS)

2132.2 ImxeHep-nporpamicT

2132.2 TIporpamict (6a3a 1aHuX)

2132.2 TIporpamict IpHKIaTHAN

2132.2 IIporpamicT CHCTEMHHMA

HAayKOBHU  CIIBPOOITHHK

Masters in software engineering, in particular in the
field of energy, can work as specialists in the
development of mathematical, information and
software of information systems, design,
development and testing of software in the field of
information technology.

According to the National Classifier of Professions
DK 003:2010, graduates can work in the following
professions:

2132.1 Junior researcher (programming)

2132.1 Researcher (programming)
2132.1 Consultant researcher (programming)

2132.2 Software engineer
2132.2 Programmer (database)
2132.2 Applied programmer
2132.2 System programmer

Hooanvue nasuanns / Further study

MOXIHBICTh TPOIOBXKEHHS OCBITH 3a TpPETiM
(OCBITHBO-HayKOBUM) PIBHEM BHILOi OCBITH.

The possibility of continuing education at the third

(educational and scientific) level of higher education.

5 — Buxksiaganns Ta ominoanns / Teaching and assessment

Buknaoanns ma nasuanns / Teaching and studying

HpOI‘paMOIO nepen6aqu0 CTYACHTOLUCHTPOBAHE
HaBYaHHA.

®dopmu opraHizalii HaBYaHHS: JIEKIIil, MPaKTHYHI Ta
CeMIHApChKi 3aHATTA, KOMII' FOTepHI MPaKTHKYMH 1
mabopaTopHi poOOTH; IHIWBITyaJIbHI 3aBIAHHS,
KOHCYJIbTAIlll, caMoOCTiifHa po0oTa CTYACHTIB,
TypTKOBa po0O0Ta, KypcoBi pPOOOTH; CTYAEHTCHKa
IHHOBAIIfHA Ta HAYKOBO-JIOCIITHUIbKA JTisSUTBHICTD,
30KpeMa BUKOHaHHS KBajidikauiiHoi poboTh
(BUKOHAHHS MariCTEPChKOI AMCepTallii).

TexHONOTiI 3MINIAHOTO HABYAHHS, CTa)XKyBaHHS,
eKCKypcil Ta MpakTHKa, IO IEePeAyeE HalUCAHHIO
MaricTepchKoi AucepTartii.

The program provides for student-centered learning.

Forms of training organization: lectures, practical
and seminar classes, computer workshops and
laboratory works; individual tasks, consultations,
independent work of students, group work,
coursework; student innovative and scientific
research activities, in particular, performance of
gualification work (master's thesis).

The technology of blended learning, internships,
excursions and practice preceding the writing of a
master's thesis.

Oyinrosanns

/ Assessment

OuiHrOBaHHS 3HAaHb CTYJCHTIB 3AIHCHIOETBCSH Yy
BignoBimHocTi g0 [loNokeHHS TPO  cHUCTEMY
OIIIHIOBaHHS pe3yJIbTaTiB HaBuaHHs cTyAeHTiB KIII
im. Irops Cikopchkoro 3a yciMa BUAaMU ay TUTOPHOT
Ta T03aayauTOpHOI poOOTH (BXIMHWM, MOTOYHHH,
KaJleHJapHAUN, IMiJCYMKOBAN KOHTPOJIb); MOIYJbHI

Assessment of students' knowledge is carried out in
accordance with the Regulation on the system of
assessment of student learning outcomes of KPI
named after Igor Sikorsky for all types of classroom
and extra-auditory work (incoming, current,

calendar, final control); modular tests, homework




NPOEKT

KOHTPOJBHI POOOTH, TOMAIIHI KOHTPOJIbHI pOOOTH,
TECTYBaHHS, 3aJIiKH, YCHI Ta THCHMOBI €K3aMEHH,

3BITH TIPO MPOXOKCHHS TPAKTUK, BHKOHAHHS
KBaJiQikamiinoi pobotu (Marictepcbkoi
JUcepTarii).

tests, tests, assessments, oral and written exams,
reports on the completion of practices, performance
of a qualification work (master's thesis).

6 — IIporpamui komnerenTHOCTI / Programme competencies

Inmezpanvna xomnemenmuicme / Integral competence

31aTHICTh pO3B’sI3yBaTH CKIIAJHI 3a/1a4i 1 mpolieMu
y Tanmy3i IHXeHepii MporpaMHOro 3a0e3NeyYCHHs

pPO3MOIIEHUX ~ CUCTEM Ta  BeO-TexHOJOriH,
IHTEJNIEKTyanbHUX  KiOep-(i3uyHUX  CHUCTEM 3
BpaxyBaHHSAM crnenudiku mnpeaMeTHOi oOmacTi

SHEepPreTUYHOI raiysi, o nepeadadae MPOBEACHHS
JOCIIDKEHb 3 €JIeMEHTaMH HAayKOBOI HOBH3HH 13
3aCTOCYBaHHSM TEOpill Ta MeToAIB iH(pOpMaLiHHIX
TEXHOJIOT1H Ta/a00 3A1CHEHHS 1HHOBALIIH.

The ability to solve complex tasks and problems in
the field of software engineering of distributed
systems and Web technologies, intelligent cyber-
physical systems, taking into account the specifics of
the subject area of the energy industry, which
involves conducting research with elements of
scientific novelty using theories and methods of
information technologies and/ or innovation.

3acanvui komnemenmuocmi

(3K) / General competencies

3K 01

31aTHICTh 10 a0CTPaKTHOI'O MHUCIJICHHS, aHAIi3y Ta
CHHTE3Y.

Ability to abstract thinking, analysis and synthesis.

3K 02

3aTHICTh CIUJIKYBAaTUCS 1HO3EMHOI0 MOBOIO SIK
YCHO, TaK i MMCbMOBO.

Ability to communicate in a foreign language both
orally and in writing.

3K 03

3n1atHicTh POBOIUTH JIOCITiKEHHSI Ha | Ability to conduct research at an appropriate level.
BIIITOBITHOMY PiBHI.

3K 04

3MaTHICTh CHUIKYBATHUCS 3 MPEICTABHUKAMHE 1HIIIHX
npodecifHUX TPym pi3HOTO PiBHA (3 eKcrepTaMu

Ability to communicate with representatives of other
professional groups at different levels (with experts
from other fields of knowledge/types of economic

iHIMX - ranysei 3HAHBL/BUIIB  E€KOHOMIYHOI activity).
JUSITBHOCTI).
3K 05

31aTHICTH TeHEpYBATH HOBI i€l (KpeaTUBHICTD).

Ability to generate new ideas (creativity).

Daxosi komnemenmnocmi (OK) / Professional competencies

DK 01

3patHicT,  aWamisyBatm  mpeameTHi  obmacri, | Ability to analyze subject areas, form, classify
dbopmyBaTH, KIacu(ikyBaTu BUMOTH no | software requirements.

MPOrPaMHOTO 3a0e3MeUYCHHSI.

DK 02

3aTHICTE PO3POOJSITH 1 peani3oByBaTH HAayKOBI
Ta/ab0 TpUKIagHI TpoeKkTH y cdepi iHxeHepil
MIPOTPAMHOTO 3a0€3MeUCHHS.

Ability to develop and implement scientific and/or
applied projects in the field of software engineering.

DK 03

31aTHICTh POEKTYBATH apXiTEeKTypy HMPOrPaMHOTO
3a0e3IeueHHs, MOJICITIOBAaTH nporecu
(YHKITIOHYBaHHS OKPEMHX ITiJICUCTEM 1 MOJTYJIiB.

Ability to design software architecture, to model the
functioning processes of individual subsystems and
modules.

@K 04

3maTHICT, PO3BUBAaTH 1 peayizoByBaTH  HOBI
KOHKYPEHTOCIIPOMOKHI inei B iHXeHepil
MPOTPAMHOTO 3a0€3MeUCHHS.

Ability to develop and implement new competitive
ideas in software engineering.

OK 05

Ability to develop, analyze and apply specifications,

standards, rules and guidelines in the field of




NPOEKT

3maTHICTh pO3pO0IISITH, aHai3yBaTu Ta
3aCTOCOBYBATH crienu(ikaiii, CTaHIapTH, IpaBuIia i
pexomenmanii B cdepi iHkeHepii MporpaMHOTO
3a0e3MeueHHs.

software engineering.

DK 06

3naTHICTE  €QEeKTHBHO KepyBaTh (HiHAHCOBHMH,
JIFO/ICBKUMH, TEXHIYHUMHU Ta 1HIIMMH MPOCKTHUMH

Ability to effectively manage financial, human,
technical and other project resources in the field of

pecypcamu y cdepi imkenepii mporpamuoro | software engineering.
3a0€e3MeYeHHS.
OK 07

3MaTHICTh KPUTHYHO OCMUCIIOBATH MPOOIEMH Yy
ramy3i iHGOpMaIlilHMX TEXHOJOTIM Ta Ha MEXi
rajgys3eil 3HaHb, IHTETpyBaTH BIIIOBiAHI 3HAHHS Ta
pPO3B’sI3yBaTH CKJIAAHI 3a4a4i y IIUPOKUX abo
MYJIbTUAMCUUIIIIHADHUX KOHTEKCTaX.

Ability to think critically about problems in the field
of information technology and at the boundaries of
fields of knowledge, integrate relevant knowledge
and solve complex problems in broad or
multidisciplinary contexts.

OK 08

3IaTHICTH PO3POOJIATH 1 KOOPIMHYBAaTH IPOIECH,
eTany Ta iTeparii XUTTEBOTO IUKIY MPOTPaAMHOIO
3a0e3MevYeHHs Ha OCHOBI 3aCTOCYBAaHHS Cy4YacCHHX
MOJENIe, METOIIB Ta TEXHOJOTIH pO3pOOICHHS
MIPOTPAMHOTO 3a0€3MeUCHHS.

Ability to develop and coordinate processes, stages
and iterations of the software life cycle based on the
application of modern software development
models, methods and technologies.

OK 09

3naTHICTh 3a0e3nedyBaTH SAKICTb MPOTPAMHOTO
3a0e3MeUCHHS.

Ability to ensure software quality.

@K 10

3patHicT TaHyBaTH 1 BukoHyBatu Haykosi | Ability to plan and perform scientific research on
JOCTi/UKEHHsT 3 imKeHepii  mporpamuoro | Software engineering.

3a0e3IeYCHHSI.

®OK 11

3/1aTHICTh 3aCTOCOBYBAaTH i possusaru | Ability to apply and develop fundamental and
ynmamenTanpHi i MbkaucuuLtinapHi 3Hanns gns | interdisciplinary knowledge to successfully solve
ycmimHoro — poss'azaHHs — HaykoBux rpobnem | scientific problems of software engineering.
IHXeHepii IPOrpaMHOro 3a0e3neueHHs.

DK 12

31aTHICT  PO3pOOIATH  IpOrpaMHi
IHTEpHETY peyeil Ta CCHCOPHUX MEPEK.

34CTOCYHKH

Ability to develop software applications of the
Internet of Things and sensor networks.

OK 13

3IaTHICTh MPOEKTYBATH Ta PO3POOISATH MPOrpamMHi
CUCTEMH 3 BUKOPUCTaHHIM METO/IiB
IHTENeKTyalIbHOTO aHAITI3Y IaHUX.

Ability to design and develop software systems using
methods of intelligent data analysis.

OK 14

3MaTHICTh MMPOEKTYBATH Ta PO3POOIISATH PO3IMOIIICHI
MporpaMHi ~ CHUCTEeMH Ha  OCHOBI  CydYacHOi
METOJIOJIOTI1 IHXKEHEPii TPOrpaMHOTo 3a0e3MeUeHHS.

Ability to design and develop distributed software
systems based on modern software engineering
methodology.

DK 15
31aTHICTD peaizoByBaTH 3aCTOCYHKHU 3
BUKOPHCTAHHSM KOHIEMI[IH IHXeHepil naHux Ta
3HAHb.

Ability to implement applications using data and
knowledge engineering concepts.

DK 16

3/aTHICTh MPOEKTYBATH Ta PO3POOISATH TPOTrpaMHe
3a0e3nevyeHHs A1 poboTH B XMapi.

Ability to design and develop software for working
in the cloud.

OK 17

Ability to develop and design software to work in a




NPOEKT

3MaTHICTh PO3POOIIATH Ta TMPOSKTYBATH ITPOTPaMHE
3a0e3reueHHs uig poOoTH B [ pix-cepenoBuii.

Grid environment.

OK 18

31aTHICThP MOJIENIOBATH EHEePreTHYHi TporecH i
CUCTEMHU

Ability to model energy processes and systems

7 — Iporpamui pe3yasTaTn Hapuanus (ITIPH) / Programme learning outcomes

ITPH 01

3HaTH 1 3acTOCOBYBaTH Cyd4acHi mpodeciiiHi
CTaHJAPTH 1 1HIII HOPMATUBHO- IPABOB1 JOKYMEHTH
3 IHXKeHepii MPorpaMHOTro 3a0e3MeYeHHS

Know and apply modern professional standards and
other regulatory and legal documents on software
engineering

ITPH 02
OuiHtoBaty i BUOHpaT e()EKTUBHI METOJIH 1 MOJIEITi

Evaluate and choose effective methods and models

po3po0IIeHHs, BIIPOBADKCHHSI, cynposony | of software development, implementation, support
nporpamMHoro  3abesmedeHHs Ta  ympasainag | and management of relevant processes at all stages
BigmoBigmumu  mporecamum Ha  Beix  eramax | Of the life cycle.

KUTTEBOTO HUKITY.

ITPH 03

BynyBatu i mocmimkyBaTi Mozeni iH(GopMaIiiHIX
MPOLIECIB Y NIPUKIAHINA 00JIaCTi.

Construct and research models of information

processes in the applied field.

ITPH 04

Busiisatu indopmaniiini notpedu i xnacudikyBatu
JaHi JUTISt MIPOCKTYBaHHS MPOTPaMHOTO
3a0e3MeueHHS.

Identify information needs and classify data for
software design.

ITPH 05

Po3pobinsiti,  anamizyBaTH,
CUCTEMATHU3yBaTH BUMOI'n
3a0e3reyeHHs.

OoOIpyHTOBYBaTH Ta
0  TPOrPaMHOTO

Develop, analyze, justify and systematize software
requirements.

ITPH 06

Po3pobmnsiTi 1 omiHIOBaTH cTpaTterii MpOeKTyBaHHS
IPOrpaMHUX 3ac00iB; OOIPYHTOBYBATH, aHATI3yBaTH
1 OLIIHIOBAaTH BapiaHTW MPOCKTHUX PIlICHb 3 TOUKH
30py SIKOCTI KiHIIEBOTO HPOTPaMHOrO MPOAYKTY,
peCypCHHX OOMEKEHb Ta IHIIMX QaKTOPiB.

Develop and evaluate software design strategies;
substantiate, analyze and evaluate options for project
solutions from the point of view of the quality of the
final software product, resource limitations and other
factors.

ITPH 07

AHajizyBaTd, OI[IHIOBAaTH 1 3aCTOCOBYBaTH Ha
CHCTEeMHOMY pIiBHI CydYacHi MpOTpaMHi Ta amapartHi
miaThopMu  UIST  PO3B’S3aHHS CKIATHUX —3a]ad
IHXKeHepii IPOrpaMHOTo 3a0e3neueHHS.

Analyze, evaluate and apply modern software and
hardware platforms at the system level to solve
complex software engineering problems.

ITPH 08

Po3pobnsitn 1 MoaudixyBath  apXiTEKTypy
IPOrpaMHOro 3a0e3nevyeHHs Ul peaiizauii BUMor
3aMOBHHKA.

Develop and modify software architecture to meet
customer requirements.

ITPH 09

OOrpyHTOBaHO BHOMpATH MapagurMH 1 MOBH
NpOTrpaMyBaHHsl JUIsI PO3POOJICHHSI MPOrPaMHOTO
3a0e3MevYeHHs; 3aCTOCOBYBATH Ha MPAKTHUIIl CydacH1
3aco0u po3pOOICHHS MTPOTPAMHOTO 3a0€3ICUCHHS.

Reasonably choose programming paradigms and
languages for software development; apply modern
means of software development in practice.

ITPH 10

MomudikyBaTi icHyIO4Yi Ta po3poOISATH HOBI
QITOPUTMIYHI PIIICHHS JETAIBHOTO MPOCKTYBAaHHS
IPOrpaMHOro 3a0e3rnevyeHHsl.

Modify existing and develop new algorithmic
solutions for detailed software design.

ITPH 11

Ensure quality at all stages of the software life cycle,




NPOEKT

3abe3medyBaTH SKICTh Ha BCIX CTaisIX YXHUTTEBOTO
UKy TPOrPaMHOTO 3a0€e3MEeUeHHS, Y TOMY YHUCII 3
BUKOPUCTAHHSIM PEIICBAHTHUX MOJICTCH Ta METOJIIB
OI[IHIOBaHHS, a TaKOX 3aco0iB aBTOMAaTH30BAHOTO
TECTYBaHHS i Bepudikamii MIPOrpaMHOro
3a0e3IeYCHHSI.

including using relevant models and evaluation
methods, as well as means of automated software
testing and verification.

ITPH 12

[Mpuiimatu eeKTHBHI OpraHi3amiiHO-yIpaBIiHCHKI
pillIeHHd B yMOBaX HEBH3HAUEHOCT] Ta 3MiHU BHMOT,
MTOPIBHIOBATH aJTbTEPHATHBH, OI[IHIOBATH PU3UKH.

Make efficient organizational and management
decisions in conditions of uncertainty and changing
requirements, compare alternatives, assess risks.

ITPH 13

Kondirypysartu nporpaMHe 3abesneuenns, | Configure software, manage its changes and
KepyBaTd Horo 3mimamu Ta pospobnennam | development of software documentation at all stages
nporpaMHoi  JoKyMeHTauii Ha Bcix  eramax | Of the life cycle.

JKUTTEBOI'O LIUKITY.

I1PH 14

[TporHo3yBaTH PpO3BHTOK NPOTrPaMHHUX CHUCTEM Ta
iH(pOpMaIlIHHIX TEXHOIOTIH.

Forecast the development of software systems and
information technologies.

ITPH 15
3nificHIOBaTH peIHKUHIPUHT IIPOrPaMHOrO
3a0€e31eueHHs BIAMOBIIHO JO BUMOT 3aMOBHHKA.

Carry out software reengineering in accordance with
customer requirements.

I1PH 16

[Inanysatu, opraHizoByBaTd Ta 3piiichroBatu | Plan, organize and carry out software testing,
TecTyBaHHs,  Bepudixamito  Ta  Bamigamito | Verification and validation.

IIPOrPaMHOro 3a0e3eUeHHs.

I1PH 17

30upaTH, aHali3yBaTH, OLIHIOBATH HEOOXiOHY IS
pPO3B’si3aHHS HAYKOBUX 1 MNPHUKIAAHUX 3a7ad
iH(pOpMallil0, BUKOPUCTOBYIOUH HAayKOBO-TEXHIYHY
JiTepatypy, 0a3u JaHUX Ta IHIII JpKepea.

Collect, analyze, evaluate information necessary for
solving scientific and applied problems, using
scientific and technical literature, databases and
other sources.

ITPH 18

Pozpobmsatu MaTeMaTHIHE i mporpamMHe
3a0e3reyeH st Il HAyKOBUX JOCII/DKeHb B Taiy3i
IHXeHepii TPOrpaMHOro 3a0e3neueHHs.

Develop mathematical and software for scientific
research in the field of software engineering.

ITPH 19

@dopmymoBaTH, EKCIIEPUMEHTAJIBHO —TIEPEBIPATH,
OOIpyHTOBYBaTH 1 3aCTOCOBYBAaTH Ha MpPAKTHI B
Mpoleci po3poOICHHS MPOrPaMHOTO 3a0e3MeYCHHS
IHHOBaIifiHI METOJM Ta KOHKYpPEHTOCIIPOMOIXKHI
TEXHOJOTil po3B’s3aHHS TNpodeciiHuX, HAyKOBO-

Formulate, experimentally verify, justify and apply
in practice in the process of software development
innovative methods and competitive technologies for
solving professional, scientific and technical
problems in multidisciplinary contexts.

TeXHIYHHX 337a4 y  MYJIBTHIMCHUIUTIHAPHUX

KOHTEKCTaX.

ITPH 20

[InanysaT i BUKOHYBaTH HaykoBi nochimkxenns B | Plan and perform scientific research in the field of
chepi imxeHepii mnporpamnoro 3abesmeuenns, | Software engineering, choose methods and tools,

0o0MpaTH METOAMKU Ta IHCTPYMEHTH, aHali3yBaTH
pe3yibTaTH, OOTPYHTOBYBAaTH BUCHOBKH.

analyze results, justify conclusions.

IT1PH 21

Be able to develop software applications of the

Bt pospobnati  nporpamui - 3aCTOCYHKH | |yernet of Things and sensor networks.
iHTEpHETY peueii Ta CEHCOPHUX MEPEXK.
ITPH 22 Be able to design and develop software systems

BMmitn mpoekTyBaTH Ta pO3pOONATH TpPOTrpaMHi

using methods of intelligent data analysis.




MPOEKT

CHUCTCMU 3 BUKOPHUCTAHHAM MeTOHiB
iHTeJ’IeKTyaHLHOFO aHani:sy JaHHUX.
I1PH 23

BMit TpoekTyBaTH Ta pO3pOOIATH PO3MOAINEHI
OporpamMHi  CUCTEMH Ha  OCHOBI  CydYacHO{
METO0JIOTI] iIHKeHepii MporpaMHOro 3a0e3MeYeHHsI.

Be able to design and develop distributed software
systems based on modern software engineering
methodology.

I1PH 24

Develop applications using data and knowledge

Po3p06ngfl/{ 34CTOCYHKH 3 BUKOPUCTAHHAM | opoinearing concepts.
KOHIIETIIiH 1HXeHepii JaHuX Ta 3HaHb.
ITPH 25

Bwmitu mpoextyBaTH Ta pO3pOOISATH TPOTpaMHE
3a0e3neYeHHS I pOOOTH B XMapi.

Be able to design and develop software for working
in the cloud.

ITPH 26

3HaTH OCHOBH [ PiI-TEXHOJIOTIH, BMITH PO3POOIISTH
Ta TMPOCKTYBATH IPOrpaMHe 3a0e3MCUeHHs ISl
pobotu B I'pin-cepenoBuiii.

Know the basics of Grid technologies, be able to
develop and design software for work in the Grid
environment.

I1PH 27

BMmiTu  mopenroBaTtu
CUCTEMH

EHEepreTHyHi mpouecu i

Be able to model energy processes and systems

8 — PecypcHe 3a0e3nevennst peaiizauii nporpamu / Resource provision for programme
implementation

Kaopoese 3abesneuenns / Staffing

BigmosigHo 1o KaJpOBUX  BUMOT  IIOJO
3a0e3MeUeHHs] TPOBAKEHHS OCBITHBOI MiSITEHOCTI
Uil BigmoBimHOTO piBHS BO, 3aTBepmkeHHX
IlocranoBoro Kabinery MinicTpiB YkpaiHu Bix
30.12.2015 p. Ne 1187 B unHHIN penakiii

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

Mamepianeno-mexniune 3a6esneuenns / Material-technical support

BignoBigHO [0 TEXHOJOTIYHUX BUMOI MO0
MaTepiaJbHO-TEXHIYHOTO 3a0e3IeUeHHsT OCBITHBOI
ISTTEHOCTI BiAmoBigHOTO piBHSI BO, 3aTBEpmKeHUX
IToctanoBoro KabGimery MinicTpie Ykpainm Bin
30.12.2015 p. Ne 1187 B ynHHIN pemaKxiIii

In accordance with the technological requirements
for the material and technical support of educational
activities of 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

Ingpopmayiiine ma nasuanvno-memoouune sabesneuenns / Information and methodological support of the

educational process
BigmosigHno g0 TexHojoriuHMX BuMoOr oo | In accordance with the technological requirements
HaBYAIBHO-METOAWYHOTO Ta  iHdopmariitaoro | for educational, methodological and informational

3a0e3IeUYeHHs] OCBITHBOI JISVIBHOCTI BIiJIOBIJHOIO
piBas BO, 3atBepmkenux I[locranoBoro Kabinety
MinictpiB Ykpaian Big 30.12.2015 p. Ne 1187 B
YUHHIN penakiii

support of educational activities of 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

9 — Akagemiuna mobinsnicTs / Academic mobility

Hayionanena kpeoumna mobinsnicms / National credit mobility

MOoXMUBICTh yKIaJaHHS yYroj Ipo aKaJeMidyHy
MOOLUIBHICTD, TOABIHHE AUTIIIOMYBaHHSI.

It is possible to conclude agreements on academic
mobility

Mixcnapoona kpeoumna mobinenicms / International credit mobility

Yyacte CTyOeHTIB B MDKHApOIHIA mporpami
akagemiuaux oomiHiB €C Erasmus+ (KA1) B Mmexax
JOTOBOPIB 3 TAKUMH YHiBepCHUTETaMU-TIApTHEPAMHU:
BinbHIOCEKHIT ~ TeXHIYHUH  yHIBEpCHTET  iM.
I'equminaca (Jlutea), YHiBepcutet M. JItokcemMOypr

Participation of students in the international
academic exchange program of the EU Erasmus+
(KAZ1) within the framework of agreements with the
following partner universities: Vilnius Technical
University named after Gediminas (Lithuania),




MPOEKT

(JTrokcemOypr), YuiBepcuter Jlotapuurii — Loria
Lab  (®panmis), HopBespkuii  yHiBepcUTET
npuponHuUMx 1 TexHivHMX Hayk (Hopseris),
Vuiepcurer Manarn (Icmanis), [lomiTexHiyHUN
inctuTyT M. Tomap (Iloptyraiis)

Hapuanns 3100yBauiB BO B Mexax TpuBaimx
MDKHAPOIHUX MTPOEKTIB:

1. Horosip NeDLN-20-DP-01 Bim 15.12.2020 3
HamanHs [locmyr 3 po3poOKH  MPOrpaMHOro
3abe3neueHHs (3apeectpoBano B KIII im. Irops
Cikopcbkoro 3a Ne J1/0201.01/0204.02/55/2020 Bing
23.12.2020 p.).

2. JloroBip Ha BHUKOHAHHS HAYKOBO-IOCIIIHOI
pobotn  «JlochmipkeHHS ~ Ta  BIPOBAKCHHS
KIIIOYOBUX TEXHOJIOTi MOHITOPHHTY PO3BHTKY
MDKHApOJHOTO CHiBPOOITHUIITBA Ta CTBOPEHHSA
CHUCTEM HiATPUMKH NPUIHSTTS PillleHb y HayKOBO-
TexHiyHil cdepi» (3apeectpoBaHo B KIII im. Irops
Cikopcbroro 3a Ne 0305/53-M Bin 27.12.2019 p.)

3. JloroBip Ha BHWKOHAHHS HAYKOBO-IOCIIiTHOT
pobotn  «JloCTHimKeHHSI CHUCTEMH OIlIHKH PIBHSA
IHTepHAaIIOHATI3aIlii HAyKOBO-AOCTITHIUX YCTAaHOBY
(3apeectpoBano B KIII im. Irops Cikopcbkoro 3a Ne
J1/0201.01/0306.01/59/2020 Bix 23.12.2020 p.)

4. JloroBip Ha BUKOHAHHS HAyKOBO-IOCIIHOL
poboTu «JlocImiKeHHS IHTEJIEKTyaJIbHUX
KOMIT IOTEpHHUX MOJICJICH Ta ajIrOpUTMIB aHai3y
CUTHAJIIB MOPCHKOTO CEPEIOBHINA» (3apEECTPOBAHO
B KIII im. Irops Cikopcekoro 3a  Ne
J1/0201.01/0204.02/58/2020 Bix 23.12.2020 p.)

University of  Luxembourg  (Luxembourg),
University of Lorraine — Loria Lab (France),
Norwegian University of Science and Technology
(Norway), University of Malaga (Spain),
Polytechnic Institute of Tomar (Portugal)

Studying students as part of long-term international
projects:

1. Contract No. DLN-20-DP-01 dated 12/15/2020
for the provision of Software Development Services
(registered at Igor Sikorskyi KPI under No.
D/0201.01/0204.02/55/2020 dated 12/23/2020).

2. Contract for the performance of scientific research
work "Research and implementation of key
technologies for monitoring the development of
international cooperation and creating decision
support systems in the scientific and technical
sphere" (registered at the Igor Sikorskyi KPI under
No. 0305/53-M dated 27.12.2019r.)

3. Contract for the performance of scientific research
work "Study of the system for evaluating the level of
internationalization ~ of  scientific research
institutions™ (registered in the Igor Sikorskyi KPI
under No. D/0201.01/0306.01/59/2020 dated
12.23.2020)

4. Contract for the performance of scientific research
work "Research of intelligent computer models and
algorithms for the analysis of signals of the marine
environment" (registered at the Igor Sikorskyi KPI
under No. D/0201.01/0204.02/58/2020 dated
12.23.2020)

Hasuanns inozemnux 3000ysauis suwoi oceimu / Study of foreign applicants of higher education

HaBuanus ino3zemHux 3m00yBauiB  BO, ski
omanoByoTh OIl 3a mporpamamu MiKHApPOAHOI
aKajgeMiyHoi MOOUIBHOCTI, HaBYaHHSI MOXE
MPOBOJUTHCE  AHTIIIHCHEKOI0 a00  YKpaiHCBKOIO
MOBOIO, 332 YMOBH BOJIOAIHHS 3100yBayeM MOBOIO
HABYaHHsI Ha PiBHI He HIDKYe B2.

The training of foreign higher education students
who master the OP under international academic
mobility programs can be conducted in English or
Ukrainian, provided the student has a command of
the language of study at a level not lower than B2.

10 — ITpoueaypa npucBoeHns npodeciitnnx kBamidikauiii / Procedure for awarding professional
gualifications

|

2. HEPEJIIK OCBITHIX KOMIIOHEHTIB / EDUCATIONAL COMPONENTS

Kox /
Code

Ocgitni komnonenty / Educational components

®opma
ITiICYMKOBOTO
kouTtporo / Final
control form

Kpeaut EKTC /
ECTS credits




NPOEKT

O6oB’s3Ko0Bi (HopmaTuBHI) KoMnoHeHTH / Required (standard) components

Iuka 3araasHoi miarorosku / General training cycle

30 01 | [gHOBaLifHMII MEHEPKMEHT Ta IHTEJIEKTyalbHa BIACHICTb Y 4.0 Ex3amen / Exam
rany3i IT / Innovative Management and Intellectual Property
inIT

30 02 | Cranuii iHHOBaIliitHMIT po3BUTOK / Sustainable Innovative 2.0 3aiik / Final test
Development

30 03 | IlpaktuuHnii Kypc I1HO3€MHOI MOBH JUIS HAyKOBOI 5.0 3amik / Final test
komyHikamii / Practical Foreign Language Course for
Scientific Communication

30 04 | ImxenepHa negarorika / Engineering Pedagogy 2.0 3amik / Final test

30 05 | bizuec-ananis B IT / Business Analysis in [T 4.0 Ex3amen / Exam

Huxa npodeciiinoi minroroBku / Professional training cycle

ITO 04 | MeTomororis iH)KEHepii TporpaMHOro 3a0e3medycHHS / 4.0 3auik / Final test
Software Engineering Methodology

ITO 05 | Po3poOka 3acTtocyHKIiB IHTEepHETY pedeil Ta CEHCOPHHUX 5.0 Ex3amen / Exam
Mepex B eHepreturi / Development of Internet of Things
and Sensor Networks Applications in Energy Industry

I1O 06 | Po3poOka 3acTocyHKiB IHTepHETy pedell Ta CEHCOPHHX 1.0 3anik / Final test
Mepexx B eHepreruili. KypcoBa po6ora / Development of
Internet of Things and Sensor Networks Applications in
Energy Industry. Course Work

1O 07 | InTenekTya pbHHMI aHAII3 JAHUX JJIS 3a/a4 CHEPreTUKH / 6.0 Ex3amen / Exam
Intelligent Data Analysis for Energy Industry Tasks

I1O 08 | Imxenepis manumx Ta 3HaHb / Data and Knowledge 5.0 3amik / Final test
Engineering

1O 09 | XwmapHi ta ['pig-rexnoorii / Cloud and GRID Technologies 5.0 3aunik / Final test

ITIO 10 | MonenroBaHHS CHEPTETHYHUX TIPOIECIB 1 CHCTEM / 6.0 Ex3amen / Exam
Modeling of Energy Processes and Systems

Hocaignunbkuii (HaykoBuii) komnoneHT/Research component

IO 01 | HaykoBo-mociiHa po0OoTa 3a TEMOK MaricTepchbKoi 11.0 3auik / Final test
nucepranii / Researching and Writing a Master's Thesis

I1O 02 | HaykoBo-mocmigna mpaktuka / Scientific and Research 14.0 3aiik / Final test
Practice

I1O 03 | Bukonanust Marictepchkoi mucepramii / Execution of 14.0 3axucrt /
Master's Thesis Defence

Bu6ipxoBi kommonentu / Elective components
Iukn npodeciitnoi minrorosku / Professional training cycle

1B 01 | Ocsitniit komnoHent 1 ®-Karanory / 4.0 3anik / Final test
Educational Component 1 from P-Catalogue

I1B 02 | OcgitHiit kommnoHeHT 2 ®-Karamory / 4.0 3auik / Final test
Educational Component 2 from P-Catalogue

IIB 03 | OceiTtHiit komnoneHT 3 d-Karasory / 5.0 Ex3amen / Exam
Educational Component 3 from P-Catalogue

I1B 04 | OcgitHiit kommnonenT 4 ®-Karanory / 5.0 Ex3amen / Exam
Educational Component 4 from P-Catalogue

I1B 05 | OcgitHili komrnoHeHT 5 @-Karanory / 5.0 Ex3amen / Exam
Educational Component 5 from P-Catalogue

1B 06 | OcsitHiit komnoHeHT 6 ®-Karanory / 50 Ex3amen / Exam

Educational Component 6 from P-Catalogue




MPOEKT

I1B 07 | OcgitHit kommnoHeHT 7 d-Karamory / 4.0 3aumik / Final test
Educational Component 7 from P-Catalogue

3arajapHUN 00CAT 000B’I3KOBUX KOMIIOHEHTIB / 88
Total volume of the required components:

3aranpHuii 00CsT BUOIPKOBIUX KOMITIOHEHTIB / 32
Total volume of the elective components:

O6csr 0CBITHIX KOMIIOHEHTIB, 110 3a0€3MeUy0Th 3100y TTSl KOMIETEHTHOCTEH 53
BHU3HAYCHUX CTAHJAPTOM BHIIO1 OCBITH /
Total volume of the educational components aimed at acquisition of competencies
specified in the Higher Education Standard

3ATAJIBHUAM OBCSIT OCBITHBOI IPOT'PAMM / 120

TOTAL VOLUME OF THE EDUCATIONAL PROGRAMME




NPOEKT

3. CTPYKTYPHO-JIOTTYHA CXEMA OCBITHbOI TIPOI'PAMM / STRUCTURAL AND
LOGICAL SCHEME OF THE EDUCATIONAL PROGRAMME

1cem 2 ceM 3 cem 4 cem

3001 30 04




NPOEKT
4. HAYKOBA CKJIAJOBA / SCIENTIFIC COMPONENT

Pik migroroBku / Year 3mict HaykoBoi poboTr acmipanta / The content of the Dopmu KOHTPOIIO /
of preparation postgraduate student's research work Control forms

1 pik / year

2 pik / year

3 pik / year

4 pik / year

5. ®POPMA ATECTAIIII 3JIOBYBAUIB BUIIIOI OCBITH / THE FORM OF
ATTESTATION FOR DEGREE PURSUERS

ATtecTamis 3700yBaviB BHIOi OCBITH 32 OCBITHRO-HAYKOBOIO TMporpamoro "[HkeHepis NIporpamMHOTO
3a0e3MeUeHHs] IHTENEKTya bHUX KiOep-(Pi3MUHMX CUCTEM B €HEpreTuli" NpPOBOAUTHCS y (OPMI 3aXUCTY
KBaTiQiKamiiHOi poOOTH Ta 3aBEPITYETHCS BHAAYCIO JTOKyMEHTA BCTAHOBJICHOTO 3paska PO MPHCYHKEHHS
HoMy CTyIleHsl MaricTpa 3 MPUCBOEHHSM KBaui(ikalii: MaricTp 3 iHkeHepii mporpaMHOro 3ade3nedyeHHs 3a
OCBITHBO-HAYKOBOIO IMPOTPaMoI0 «IHKeHepis IpOorpaMHOro 3a0e3MeueHHs IHTEeICKTyaIbHUX Ki0ep-Ghi3naHuX
CHUCTEM B €HEPIeTHL».

Kpanigikariiina poboTa Mae po3B’s3yBaTh CKIAAHY 3ajady abo mpoOiieMy iHXKEHepii MporpaMHOro
3a0e3IedyeHHs i mepeadavaT NpoBeACHHS JOCiKeHb Ta/a0o 3aiicHeHHs iHHOoBanil. KBamidikamiiHa po6oTta
NepeBipseThes Ha TJIariat Ta Mmicis 3aXUCTy po3MinlyeTbes B peno3utopii HTB YHiBepcuteTy 1ist BiTBHOTO
nmoctyry. OnpiurronHeHHsT KBali(iKamiifHUX poOiT 3 0OMEXEeHHM JOCTYIIOM 3IHCHIOETHCS BiIIIOBITHO IO
BHMOT 3aKOHOJIaBCTBA.

ATecrTaltis 3MIHCHIOETHCS BIIKPHUTO 1 MyOIIivHO.

Attestation of students of higher education in the educational and scientific program of the specialty "Software
Engineering of Intelligent Cyber-Physical Systems in Energy" is carried out in the form of defence of the
qualification work and ends with the issuance of a document of the established model on awarding him with a
master's degree with the qualification: master's degree in software engineering for educational - scientific
program "Software engineering of intelligent cyber-physical systems in the energy industry".

The qualifying work must solve a complex software engineering problem or problem and involve research
and/or innovation. The qualifying work is checked for plagiarism and after protection is placed in the NTB
repository of the University for free access. The publication of qualifying works with limited access is carried
out in accordance with the requirements of the law.

Attestation is carried out openly and publicly.



MPOEKT

6. MATPULIA BIINOBIJTHOCTI IPOI'PAMHUX KOMIIETEHTHOCTEM
KOMIIOHEHTAM OCBITHBOI IPOI'PAMHU / COMPLIANCE MATRIX OF
PROGRAMME COMPETENCIES WITH PROGRAMME COMPONENTS

3001 3002 3003 3004 3005 IIO 01 ITIO 02 ITIO 03 IIO 04 TIO 05 IIO 06 ITIO 07 I1IO 08 IIO 09 II0 10
3K 01 X X X X X X X
3K 02 X
3K 03 X X
3K 04 X X X X X X
3K 05 X X X X
DK 01 X
DK 02
DK 03
DK 04
DK 05
DK 06 X
DK 07 X X X
DK 08 X
DK 09
DK 10 X
DK 11 X
DK 12 X X
DK 13 X
OK 14 X X
DK 15 X
DK 16 X
DK 17 X
DK 18 X

X
X

X
X
X
X
X

X X X X X X X X X X X X X X
X X X X X
X

X X X X X X X X X X X X

7. MATPULIA 3ABE3IIEYEHHSA ITPOI'PAMHUX PE3YJIBTATIB HABYAHHSA
BIAMMOBITHUMHA KOMIIOHEHTAMM OCBITHHOI ITIPOT'PAMH / COMPLIANCE
MATRIX OF PROGRAMME LEARNING OUTCOMES WITH PROGRAMME
COMPONENTS

3001 3002 3003 3004 3005 IIO 01 ITO 02 IT1O 03 TIO 04 IIO 05 ITIO 06 IT1O 07 IIO 08 I1I0 09 TIO 10
ITPH 01
I1PH 02
[1PH 03
[1PH 04
[TPH 05
ITPH 06
[1PH 07
[1PH 08
[TPH 09
ITPH 10
ITPH 11
I1PH 12 X X
[TPH 13
[1PH 14 X X
ITPH 15

X X X X

X
X X X X X X X X X X X X
X X X X X X X X X X X
X

X X X X X X X X X X X X X X
X
X

X X



NPOEKT

3001 3002 3003 3004 3005 IIO 01 ITO 02 IT1O 03 IIO 04 IIO 05 IIO 06 IT1O 07 IIO 08 I1I0 09 TIO 10
ITPH 16 X X X
ITPH 17 X X X X X X X
ITPH 18 X
ITPH 19 X
ITPH 20 X X
ITPH 21 X X
ITPH 22 X
ITPH 23 X X
ITPH 24 X
ITPH 25 X
ITPH 26 X
ITPH 27 X
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