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BPAXOBAHO / CONSIDERED:

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

OcgiTHBO-TIpOdeciiiHa mporpama “ITHkeHepis MPOrpaMHOro 3a0e3MeUeHHS IHTEICKTyalIbHUX Kibep-(i3nuanx
CHCTEM B eHepreTHii” mepmoro (0akamaBpchKOTO) PiBHS BHUIOI OCBITH 3a cremianbHicTIo F2 “TmkeHepis
mporpaMHoOro 3adesnedeHHs” Oyna Bnepiue po3podiieHa B 2021 pori.

BunyckoBa kadenpa imkeHepii mporpamHoro 3abe3medeHHss B eHepretumi (mo 2022 poky kadempa
aBTOMAaTH3allil MPOEKTYBaHHS €HEPreTHYHUX MPOLECIB 1 CHCTEM) Ma€ OaraTopiuHuil JOCBiA BUKJIAJaHHA 3a
HampsiMoM 1H(pOpMaLifHUX TEXHOJOTiH Bix cTBOpeHHS y 1984 pomi y ckimafl TemaoeHepreTHYHOIrO
¢dakynpTeTy Ha 0a3i BHMKIAJAIBKOTO KOJEKTHBY 3arajbHOYHIBEPCUTETCHKOI Kadeapu oO04YHMcIroBaibHOI
TEXHIKA B IH)KEHEPHMX Ta E€KOHOMIYHMX pPO3paxyHKax Ta IMPOBIIHWX HAYKOBUX MpAI[iBHUKIB HayKOBOI
nmaboparopii “ABTOMAaTH30BAaHOTO MPOCKTYBAaHHS JWHAMIYHUX 00 €KTIB Ta CHCTEM”’, TOYATKY MiATOTOBKH
cremiaicTiB 3a crerniansHicTio [HhopmaniiiHi TexHooril mpoekTyBaHHs B 1986 polli Ta BiAKpUTTS IpUiioMy
Ha HOBY Ul YKpaiHU Ta €IMHY Ha TOM Yac B YHIBEPCHTETI CIEHiaJbHICTh 3 iHXKEHepii mporpaMyBaHHSI
[Iporpamue 3a0e3neueHHs aBTOMaTH30BaHUX cucTeM B 1990 pori.

Jo po3pobmnenns OIIIl 6yno 3amydeHo BucokoksamidikoBanux (axiBmiB kadenpu II13E, crefikxonmepis,
30kpeMa, qupektopa TOB “Imxenepna snorika” Onera PasymoBcrekoro, nupekropa TOB “Ksainitex” Imurpa
JlpomiHa Ta 1HIIHX.

Kpim Toro, Oynu BpaxoBaHi MO3UTHBHI TPAKTHKY iHO3EMHHX OCBITHIX ITpOrpaM 0akalaBpChbKOTO PiBHS TaKUX
3aKJaJiiB BUINOI OCBiTH, sk YHiBepcuteT Manaru (Kopomniecteo Icnanis), [Momitexniunuii inctutyT M. ToMap
(Pecmy6mika Iloptyramnis), [lonitexniuanii inctutyT M.Jleipis (Pecmy6Omika [lopryramis), a Takox OCHOBHIi
nonoxenHs: Curriculum Guidelines for Undergraduate Degree Programs in Software Engineering ta Guide to
the Software Engineering Body of Knowledge.

VuikaneHicTio OIIIl € MbkaucuumininapHa Tta OararompodiibHa MiAroToBKa (axiBUiB 3 iHXKEHepil
MIpOTpaMHOTO 3a0e3MeUYCHHs] Ha OCHOBI IHHOBAITIHHO-IOCTITHUIIBKOT MISTIBHOCTI 32 HANMpPSMOM pPO3pOOKH
KiOep-Qi3MUYHUX CUCTEM, TOOTO IHTEJEKTyaJllbHUX CHUCTEM, Yy SKi BXOAATH Mepexi ¢i3uYyHHX Ta
00YHCIIOBAIFHUX KOMITOHEHTIB, IO I1H)KEHEPHO B3a€EMOMIIOTH HA BCHOMY TEXHOJOTIYHOMY JIAHITIOTY
OB’ I3aHUX MPOLECIB, 30KpeMa, B CHEPTeTHUHHUX CUCTEMAX.

The educational and professional program "Software Engineering of Intelligent Cyber-Physical Systems in
Energy" of the first (bachelor's) level of higher education in specialty F2 "Software Engineering" was
developed for the first time in 2021.

The Graduate Department of Software Engineering in Energy (until 2022, the Department of Automation of
Energy Process and System Design) has many years of experience in teaching in the field of information
technology since its establishment in 1984 as part of the Faculty of Thermal Energy on the basis of the teaching
staff of the University Department of Computer Engineering in engineering and economic calculations and
leading scientists of the scientific laboratory "Automated design of dynamic objects and systems", the
beginning of training specialists in the specialty Information technologies of design in 1986 and the opening
of admissions to the new for Ukraine and the only one at the time in the University specialty in programming
engineering Software support of automated systems in in 1990.

Highly qualified specialists of the IPZE department, stakeholders, in particular, Oleg Razumovskyi, director
of Engineering Logic LLC, Dmytro Dyomin, director of Kvalitek LLC, and others were involved in the
development of the OPP.
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In addition, the positive practices of foreign bachelor's degree educational programs of such institutions of
higher education as the University of Malaga (Kingdom of Spain), Polytechnic Institute of Tomar (Republic
of Portugal), Polytechnic Institute of Leiria (Republic of Portugal), as well as the main provisions of the
Curriculum were taken into account Guidelines for Undergraduate Degree Programs in Software Engineering
and Guide to the Software Engineering Body of Knowledge.

The uniqueness of the OPP is the interdisciplinary and multidisciplinary training of software engineering
specialists based on innovative research activities in the direction of developing cyber-physical systems, i.e.
intelligent systems that include networks of physical and computing components that engineeringly interact
on the entire technological chain of connected processes, in particular, in energy systems.
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1. IPO®LIIb OCBITHLOI ITPOT'PAMM / EDUCATIONAL PROGRAMME PROFILE

1 — BaraanHna indopmanist / General information

[ToBHa Ha3Ba 3aKiiay BUIIOI OCBITH Ta
HaBuaibHOTO Tiapo3ainy / Full name
of higher education institution and
faculty / educational and scientific
institute

HarioHanpHMil TEXHIYHUNA
yHiIBepcHUTeT YKpaiHu
«KuiBChKUl TOMITEXHIYHAN
THCTUTYT iMeHi Irops
Cikopcrekoroy, HaBuanpHo-
HAyKOBHH IHCTUTYT aTOMHOI Ta
TETIJIOBOI EHEPTETUKH

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

CryImiHp BUIIOi OCBITH Ta Ha3Ba
ocBiTHBOI KBamiikaii / Higher
education degree and education
qualification title

Cryninb OakanaBpa
Bakanasp 3 imkeHepii
MIPOTPaAMHOTO 3a0e3MeUeHHS

Bachelor Degree
Bachelor in Software
Engineering

[Mpodeciiina kBamidikaris (3a
HasieHocTi) / Professional qualification

OdiniitHa Ha3Ba OCBITHBOI Iporpamu /
Educational programme official title

[mKeHepist mporpamMHOTro
3a0e3MeyYeHHs
IHTEJNIeKTyaIbHUX Kibep-
(Hhi3UIHUX CUCTEM B CHEPTETHIT

Software Engineering of
Intelligent Cyber-Physical
Systems in Energy Industry

Tun gumiomy Ta 00Csr OCBITHBOT
nporpamu / Diploma type and
educational programme volume

Juruiom Gakanaepa, 240
kpeautiB €CKTC, Tepmin
HaB4aHHA 3 poku 10 MicsarmiB

Bachelor diploma, 240 credits
ECTS, training period 3 years
10 months

Indopmarnis npo akpeauTamiro /
Accreditation information of the
educational programme

AxpenutoBano HA3BO,
ceprudikar 8167 Big 2024-05-
16 niticauit no 2029-07-01

Accredited by NAQA,
cetificate No 8167 from 2024-
05-16 valid to 2029-07-01

[{ukm, piBeHb BULIOT OCBITH /
Education cycle, level of higher
education

HPK VYkpainu — 6 piBeHb
QF-EHEA — nepmii nukn
EQF-LLL — 6 piBenn

NQF of Ukraine - 6 level
QF-EHEA — 1 cycle
EQF-LLL — 6 level

[TepemymoBu / Prerequisites

HasiBHICTB TOBHOT 3arajbHOL
CepeHbOI OCBITH

Complete general secondary
education

dopwma 3100yTTst ocBiTH / FOorms of
education

Ouna (menHa); 3a04.; O4yHa
(anrm);

full-time; part-time; part-time
(in English)

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

Ykpaincbka, AHTITIHCEKA

Ukrainian, English

IaTepHeT-aapeca po3MillieHHS
ocitapoi iporpamu / URL of the
educational programme

https://osvita.kpi.ua/121_OPPB
_IPZIKFSE

2 — MeTta ocBiTHBOI mporpamu / Educational programme purpose

Meta OCBITHBOI MpOTrpaMy TOJSATA€ Y MiArOTOBII
BUCOKOKBaTi(PiKOBaHMX  KOHKYPEHTOCIPOMOXKHUX
¢axiBUiB y Tady3i IHXEHEpii MPOrpamMHOTrO
3a0e3MeyeHHs, 3MaTHUX BUPIIIYBATH CIIeliali30BaHi
3amayi Ta MpakTH4HI MpobjaeMu, Mo IMOB’sA3aHi i3
PO3POOICHHSIM, CYIIPOBOKEHHSIM Ta
3a0e3MeueHHSM SIKOCTI MPOrpaMHOTr0 3a0e3MeUeHHS,
IHHOBAIIIHOT MiSUTPHOCTI Y cepi IHTeNeKTyalbHIX
KiOep-(i3nuHuX cucTeM, MOOUIBHUX HPHUCTPOIB Ta
BEO-TEXHOJIOTIH 30KpeMa y cdepi eHepreTHKH, 110
nependavae TICHY B3a€EMOJII0 3 MPEACTaBHUKAMHU
aKaJIeMidHOl Ta HAyKOBO-TEXHIYHOi Oi3HECOBOI
CITUTEHOT B YMOBaX:

HayKOBO-TEXHIYHOTO TEXHOJOTIYHOTO IPOTPecy Ta

The purpose of the educational program is to train
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 community under conditions of:

scientific and technical technological progress and
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CTaJIOr0 PO3BUTKY CYCIIbCTBA;
IHTepHAaIlIOHAJI3allii OCBITH;

TpaHcopmanii pruHKY IMpami HUITXOM B3aeMOii 3i
CTeMKX0JIepaMu;

BceOiuHOTO  TpoeciiHOrO,  IHTENEKTyalbHOTO,
COIIAJIFHOTO Ta TBOPYOTO PO3BUTKY OCOOHCTOCTI B
OCBITHBO-HAYKOBOMY CEpEIOBHIII.

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 — XapakrepucTtuka ocBiTHboI nporpamu / Educational programme characteristics

Ipeomemna obnacms / Subject area

OO0'exToM BUBYEHHA Ta HpodeciiiHOi HisITBHOCTI
OakanaBpa 3 iH)KeHepii MporpaMHOro 3a0e3neueHHs
porpaMHe 3a0e3meyeHHs, poLecH,
IHCTPYMEHTAJIbHI 3aCO0M Ta PECypcH pPO3pOOKH,
CYIPOBOJKEHHS Ta 3a0e3neYCHHS SIKOCTI
MIPOTPaMHOTO 3a0€3MeUCHHS.

inp HaBYaHHA: miArotroBka (HaxiBIiB, 3IaTHUX
CTaBHUTH 1 PO3B’SI3yBaTH 3aBJaHHs, IO MOB’sI3aHI 3
PO3pOOKOI0, CYNPOBO/HKCHHSM Ta 3a0€3MCUCHHSIM
SKOCTi IPOTPaMHOTO 3a0e3MeYeHHSI.

Teopernunuii 3MicT TpenMeTHOI oOiacTi: 0a3oBi
MaTeMaTu4Hi, iHpOopMaIiiHi, Gi3udHi, eKOHOMIUHI
MOJIOXEHHST [IOZI0 CTBOPCHHS 1 CYMPOBODKEHHS
MPOTPaMHOro 3a0e3NeueHHs; OCHOBH JIOMEHHOTO

aHaizy, MOJEIIOBAHHA, MPOCKTYBAHHS,
KOHCTPYIOBaHHS, CYIPOBO/DKEHHS MPOrPAMHOTO
3a0e3IeyeHHs.

Mertoau, METOOMKHM Ta TEXHOJOIIl: METOAu Ta
TEXHOJIOTii pO3pOOKH MPOTrpaMHOTO 3a0e3MeUCHHS;
30upaHHs, OOpOOKH Ta IHTEpIpeTarlii pe3ynbTaTiB
JIOCTTDKEHB 3 iHXeHepii MPOrPaMHOTO
3a0e3MeueHHS.

[HCTpyMEHTH Ta 0OnamHaHHA: MPOTrpaMHO-amapaTHi

Ta THCTpYMEHTAIBHI 3acobu PO3pOOKH,
CYNPOBOJDKEHHSI Ta eKcIuTyaTalii MporpamMHOTO
3a0e3MevYeHHs.

The object of study and professional activity
bachelor's degree in software engineering software,

processes, tools means and resources of
development, support and provision software
quality.

Learning goal: training of specialists capable of
setting and solve tasks related to development,
support and software quality assurance software.

Theoretical content of the subject area: basic
mathematical, informational, physical, economic
provisions regarding the creation and maintenance of
software; basics of domain analysis, modeling,
design, construction, software support software.

Methods, techniques and technologies: methods and
technologies software development; collection,
processing and interpretation of engineering research
results Software.

Tools and equipment: software and hardware and
instrumental means of development, support and
operation of the software.

Opienmayis oceimuboi npoepamu / SCOpe

OcaiTHBO-TIpOdeciiiHa

Education and professional

Ocnosnuil hokyc oceimuwvoi npozpamu / Main focus

CrenianbHa ocBiTa Ta mpodeciiiHa MiAroToBKa Y
rajy3i  iHXKEHepii MpOrpaMHOro 3a0e3IedeHHs
IHTEJEeKTyaIbHUX Kibep-(iznaHuX CUCTEM,
MOOUTEHHX TIPUCTPOIB Ta BEO-TEXHOJOTIH 3
BpaxyBaHHSAM crHenudikd mpeaMeTHoi oO0macTi
€HEepreTUYHOI Tamys3i.

[Iporpama chopsiMmoBaHa Ha (OPMYBaHHS TaKHX
KOMIICTCHTHOCTEH 3/7100yBaviB BHUIIOi OCBITH, IO
YMOXJIMBIIIOIOTE ~ iX  BceOiuHMi  mpodeciitHui,
IHTeNeKTyalbHUI,  COWIaJbHUA Ta  TBOPYHH
PO3BUTOK 13 ypaxyBaHHSM HOBUX peasliii i BUKIUKIB
CHOTOJICHHSI.

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.

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.
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3mo0yBavi BHINOI OCBITH MAalOTh MOXIIUBICTh
3000yTH 3HAHHS 3 IHIIMX Tally3el, OMmaHyBaTH iHII
OCBITHI KOMIOHEHTH, (OpPMYIOUM IHIUBITYyaJIbHY
TPAEKTOPII0 HABYAHHS.

KimowoBi  cimoBa:  iHKeHepiss ~ mPOrpamMHOrO
3a0e3MeueHHs, KOMIT IOTEpHI CHCTEMH,
iHpopMaLiiHi TEXHOJIOTI, MporpaMHe
3a0e3MeYCHHS PO3MOIiICHUX CUCTEM,

IHTENeKTyallbHi CCTEMH, IporpaMHe 3a0e3neueHHs
Kibep-Qi3nuHUX cucTeM, MOOUTLHUX HPUCTPOIB Ta
BE0-TEXHOJIOTIH.

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 technologies, distributed systems
software, intelligent systems, cyber-physical systems
software, mobile devices and web technologies.

Ocobrusocmi oceimuvoi npoepamu / Features

MixaucuumutiHapHa Ta OaratonpodiapHa
miarotoBka (axiBuiB 3 iHXEHEpil MporpamMHOro
3a0e3meyeHHs Ha OCHOBI iHHOBaIIiiHO-
JIOCTITHALIBKOT JISUTBHOCTI B HANpPsSIMi PO3POOKHU
nporpamMHoro  3abesnedeHHs  Kibep-(izmuHMX
CHUCTEM, TOOTO IHTENEeKTyaJbHUX CHCTEM, Y SKi
BXOMATh Mepexi (ismyamx (amapaTHUX) Ta
00YHCITIOBAIbHUX KOMIIOHEHTIB, WIO iHXXEHEPHO
B3a€MOJIIOTH Ha BCbOMY TE€XHOJIOTIYHOMY JIAHIIOTY
NOB’sI3aHUX MPOIECIB, 30KpeMa, B CHEPreTHYHUX
cUCTEMaXx.

OcBiTHS porpamMa 3ade3rnevye HaBYaHHS CTYICHTIB
KJTFOUOBHM TEXHOJIOTTYHUM TEHJICHIISIM, TIO JIKATh
B OCHOBI (PYHKITIOHYBaHHS KiOep-(hi3MIHUX CHCTEM,
a came, (i3u4HI OCHOBH KiOep-(i3UIHHUX CHUCTEM,
00poOKa JaHWX y peaNbHOMY 4Yaci, alrOpUTMH Ta

CTPYKTYpHM  JaHUX, KOMIIOHEHTH IMPOTPaMHOI
IH)KeHepii, KOMIT'IOTEPHI CHUCTEMHM Ta MeEpexi,
mporpamHe 3a0e3TeUCHHS IHTEJIEKTyaJIbHUX
MOOUTBPHUX  TPUCTPOIB, CHUCTEMHE TMPOTPaMHE
3a0e3MedyeHHs,  IHTeNeKTyaslbHi  1H(OopMaIliifHi
TEXHOJIOTil,  30KpeMa  MallMHHE  HaBYaHHS,
BipTyaJdbHa Ta JOMOBHEHAa pPEaNbHOCTI, SKi

130J1b0BaHO BUKOPHCTOBYIOTHCSI B PI3HUX CHCTEMaX,
ane came Yy Kibep-pi3MUHUX CcHCTEMax BOHH
IHTETPYIOTBCS B €JJUHE IIiJIE.

KpiM TOro, ocoONMBICTIO OCBITHBOI MpOrpamMu €

CIIpSIMYBaHHS  pO3pPOOKM  Ta  BIPOBAHKCHHS
NPOrpaMHOro  3a0e3lEeUeHHsT  HacaMIepea B
EHepreTHYHill Tamy3i, IO pO3MIIAJAETECA Ha

MPHUKIJIaaX B JICKIIIHHOMY MaTepialli, Tpu BUKOHAHHI
3aBlIaHb nabopaTopHUX KOMIT FOTEPHHUX
MPaKTUKYMiB, KypCOBHUX IPOEKTIB Ta AMIUIOMHHUX
poOiT.

s 3a0e3neueHHs] OCBITHBOT'O IPOIIECY CTBOPEHO
BIZIITOBITHI HABYAJILHO-HAYKOBI JJabopaTopii, a came,
KiOep-CHEPreTHIHNX CHCTEM Ta KOMIT IOTEPHOTO
MOJICTIOBAaHHS B CHEPreTuIli, sSKi 3a0e3medyroTh
BTIJICHHSI OCOOJIMBOCTEN OCBITHBOT MPOTPaMH.

[Iporpama nepenboaydae TaKoK 3aIyueHHs MPOBITHUX

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

The curriculum provides students with training in the
key technological trends underlying the operation of
cyber-physical systems, namely, the physical
foundations of cyber-physical systems, real-time
data processing, algorithms and data structures,
software engineering components, computer systems
and networks , software for intelligent mobile
devices, system software, intelligent information
technologies, including machine learning, virtual and
augmented reality, which are used in isolation in
different 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, which is
considered by examples in the lecture material, when
completing the tasks of laboratory computer
workshops, course projects and diploma theses.

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
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(axiBI[iB Ta IHIIUX CTEHKXOJAEPIB J0 OCBITHBOTO
MPoIIECy.

3MIHCHIOETRCS yJacTh 3M00yBadiB BHINOI OCBITH Y
JTHIX IIKOJIAX, CTYJCHTCHKHX T'ypTKax, HAyKOBO-
TEeXHIYHUX TPAHTOBHX Ta JIOTOBIPHUX HPOEKTaxX Ta
MPOEKTaX MDXHAPOAHOI aKaAeMi4HOT MOOLTBHOCTI.

leading specialists and other stakeholders in the
educational process.

Higher education students participate in summer
schools, student groups, scientific and technical
grant and contractual projects, and international
academic mobility projects.

4 — TlpuaaTHICTHh BUIMYCKHUKIB 10 MpaneBJIalITYBaHHs Ta noaajabimoro napuanus / Eligibility of
graduates for employment and further study

Ipuoamnicms 0o npayesnawmysanns / Eligibility for employment

BakanaBpu 3 iHkeHepii mporpaMHOro 3abe3nedeHHs
30KpeMa B c(hepi CHepreTHKU MOKYTh IPALIOBATH K

¢axiii 3 pO3poOKH MaTeMaTHYHOTO,
iHpopMaIliiiHOTO Ta MPOTPaMHOTO 3a0e3rmeueHHs
iHpopMaIiiHIX CHUCTEM, MIPOCKTYBAHHS,
pPO3pOOJIECHHST Ta  TECTYBAaHHSI  IPOrpPaMHOIO

3a0e3reyueHHs y rary3i iHpopMaIifHuX TEXHOIOT 1.

3rigno 3 HamionansHUM KnacugikaTopoM npodecii
JK 003:2010, BUMMYyCKHUKH MOXXYTh MpAIIOBAaTH 32
npodecisamu:

3121 TexHiK-TIpOTpaMicCT;

3121 daxiserp 3 iHGOpMAIIHHAX TEXHOJIOTIH;

3121 daxiBenp 3 pPO3pOOJICHHS Ta TECTYBaHHS
IPOTrPaMHOro 3a0e3MeYeHHS;

3121 @axiBeup 3 pPO3pOOJCHHS KOMI IOTEPHUX
mporpam.

Bachelors in Software Engineering in particular in
the field of energy can work as specialists on the
development of mathematical, information and
software of information systems, design,
development and testing of software in the field of
information technologies.

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

3121 Technician-programmer;

3121 Specialist in information technologies;

3121 Software development and testing specialist;
3121 Specialist in the development of computer
programs.

Tooanvue nasuanns / Further study

HapuanHs 3a mporpaMoro Apyroro (MaricTepchbKoro)
piBHss  Bumoi ocBitH HaOyTrs  momaTkoBHX
KBalTi(hiKaImii B CUCTEMI MICISITUTIIIOMHOL OCBITH

Studying according to the program of the second
(master's) level of higher education Acquisition of
additional qualifications in the postgraduate
education system

5 — Buxksiaganns Ta ominoanns / Teaching and assessment

Buknaoanns ma nasuannsa / Teaching and studying

[Iporpamoro mependadeHo
HaBYaHHS.

CTYACHTOUCHTPOBAHC

®dopmu opranizallii HaBYaHHSI: JIEKIIil, MTPaKTUYHI Ta
CeMIHApChKi 3aHATTA, KOMII IOTepHI MPAaKTUKyMH 1
mabopaTopHi poOOTH; IHIWBIMyaJbHI 3aBIaHHA,
KOHCYJIbTAIlll, caMoOCTiifHa po0oTa CTYACHTIB,
TypTKOBa po0oTa, KypcoBi pPOOOTH; CTYyAEHTCHKa
IHHOBAIIIfHAa Ta HAYKOBO-JIOCIITHUIbKA JTisSUTBHICTD,
30KpeMa BUKOHaHHS KajidikauiiHoi poboTh
(BUKOHAHHS JUIJIOMHOTO ITPOEKTY (PpoOOTH)).

TexHoMOTiE 3MINIAHOTO HABYAHHS, CTa)XXyBaHHS,
eKCKypcii Ta TpakTHKa, IO Tepeay€e HAIMCAHHIO
OakamaBpPCHKOi POOOTH.

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
qualification work (performance of diploma project
(work)).

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

Oyinrosanns

/ Assessment

OuiHrOBaHHS 3HAaHb CTYJCHTIB 3AIHCHIOETBCSH Yy
BignoBimHocTi 10 [loNokeHHS TPO  CHUCTEMY
OI[IHIOBaHHS pe3yJbTaTiB HaBuaHHs cTyAeHTiB KIII
im. Iropst CikopcbKoro 3a yciMa BUZaMu ayIMTOPHOT

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
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Ta T033ayJUTOPHOI POOOTH (BXiTHHHA, MOTOYHUH,
KaJeHJapHHUH, MiJICYMKOBUH KOHTPOJb); MOIYJIbHI
KOHTPOJIbHI POOOTH, TOMAIIHI KOHTPOJIBHI poOOTH,
TEeCTYBaHHS, 3aJiK{, YCHI Ta NMHCHMOBI €K3aMEHHU,
3BT TPO IPOXOMKECHHS IPAKTUK, BUKOHAHHS
kBati(ikamiifHo1 podoTu (O6akamaBpchKoi poOOTH).

and extra-auditory work (incoming, current,
calendar, final control); modular tests, home tests,
tests, assessments, oral and written exams, reports on
the completion of practices, performance of
qualification work (bachelor's thesis).

6 — Iporpamui kommeTenTHOCTI / Programme competencies

Inmeepanvha xomnemenmnuicms / Integral competence

3naTHICTh pO3B'S3yBaTH CKIAIHI CIEIiali3oBaHi
3aBJaHHsI 1 MpaKTHYHI MpobJeMu y Taiy3i iHkeHepil
IPOTrpaMHOro 3a0e3MeUeHHs] PO3MOALIEHUX CHCTEM
Ta BeO-TexHoMNOri, iHTENEKTyaJbHHX Kibep-
GI3UYHUX CHCTEM 3 BpaxyBaHHIM crienudiku
MpeaMETHOI 00J1acTi EeHEepPreTHYHOl Tamy3i, IIIo
XapaKTepU3yIOThCS KOMIIJIEKCHICTIO Ta
HEBH3HAYEHICTIO YMOB 1 BUMOT, i3 3aCTOCYBaHHSM
Teopiii Ta MeTOiB iH(OPMAIIHHUX TEXHOJOTIH, B
npotieci mpodeciiHol MisTbHOCTI 200 HaBYaHHS, IO
nepenbavae  MPOBEAEHHS  JOCHIIKEeHb  Ta/abo
3M1CHEHHS IHHOBALII.

The ability to solve complex specialized tasks and
practical 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 are characterized by
the complexity and uncertainty of conditions and
requirements, with the application of theories and
methods of information technologies, in the process
of professional activity or training, which involves
conducting  research  and/or  implementing
innovations.

3acanvui komnemenmuocmi

(3K) / General competencies

3K 01
3naTHICTh 10 aOCTPaKTHOTO MHCIEHHS, aHaTi3y Ta
CHHTE3Y.

Aptitude for abstract thinking, analysis and synthesis

3K 02
3MaTHICTh 3aCTOCOBYBATH 3HAHHSI y TPAKTHYHUX
CUTYyaITisIX.

Ability to apply knowledge in practical situations.

3K 03
3MaTHICTh CHIKYBAaTHCA JEP KaBHOIO
YCHO, TaK i MICHMOBO.

MOBOKO K

Ability to communicate in the national language both
orally and in writing.

3K 04
3MaTHICTh CHIUIKYBaTUCA 1HO3EMHOIO
YCHO, TaK i MICHMOBO.

MOBOKO K

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

3K 05
31aTHICTh BYUTHUCS 1
3HAHHSIMU.

OBOJIOJIIBATH CYYaCHUMH

Ability to learn and master up-to-date knowledge.

3K 06
3maTHICTH A0 TMOLIYKY, OOpOOJIeHHS
iH(pOpMallii 3 pi3HUX JKEPEIL.

Ta aHajizy

Ability to search, process and analyze information
from various sources.

3K 07
31aTHICTH MpaIFOBATH B KOMaH/II.

Ability to work in a team.

3K 08
3IaTHICTH OiSITH HA OCHOBI €THYHUX MIpKyBaHb.

Ability to act on the basis of ethical considerations.

3K 09
[Iparuenns
CEpEeIOBUILA.

36ep6)K6HH$I HaBKOJIMIITHLBOTO

1o

Desire to preserve the environment.

3K 10
3MaTHICTG [MISITH  COLaJIbHO BIAMOBIZAJIBLHO Ta
CBigOMO.

Ability to act socially responsibly and consciously.

3K 11
3maTHICTh pealizyBaTH CBOI mpaBa i 00OB’SI3KH 5K

YJieHa CYCHUIBCTBA, YCBINOMIIIOBATH IIHHOCTI
TPOMAJSHCBHKOTO  (BUIBHOIO  JIEMOKPATHYHOTO)
CyCIUILCTBA Ta HEOOXIJHICTh WOro CTajoro

Ability to realize one’s rights and responsibilities as
a member of society, to be aware of the values of a
civil (free democratic) society and the need for its
sustainable development, the rule of law, the rights
and freedoms of a person and a citizen of Ukraine.
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PO3BUTKY, BEPXOBEHCTBAa INpaBa, IpaB 1 CBOOOJ
JIIOJIMHHM 1 TPOMaJiTHUHA B Y KpaiHi.

3K 12

3naTHicTh 30epiraTu Ta MPUMHOXKYBATH MOPANbHI,
KyJbTypHI, HAyKOBI IIHHOCTI 1 JOCATHCHHS
CYCIIIIBCTBA Ha OCHOBI PO3yMiHHS icTopii Ta
3aKOHOMIPHOCTEH PO3BUTKY MpPEeIMETHOI 00JIacTi, ii
MiCIIsl Y 3arajbHId cHCTeMi 3HaHB TPO TPHPOIY i
CYCITITECTBO Ta Y PO3BUTKY CYCHIIBCTBA, TEXHIKH 1
TEXHOJIOT1¥, BHKOPUCTOBYBATH Pi3Hi BUIHU Ta popmu
PYXOBOi aKTUBHOCTI AJIsl aKTUBHOTO BiIMOYMHKY Ta
BEJICHHS 370pPOBOrO CHOCOO0Yy JKUTTS. 3AaTHICTBH
YXBaJIOBATH pIlICHHS Ta MiATH, AOTPUMYIOUHCH
NPUHIUITY HEMPHITYCTUMOCTI Kopynuii Ta Oylib-
SKHUX 1HIINX MPOSIBiB HETOOPOUECHOCTI

Ability to preserve and enhance moral, cultural,
scientific values and achievements of society based
on understanding of the history and development
patterns of the subject area, its place in the general
system of knowledge about nature and society and in
the development of society, technology and
technologies, to use various types and forms of motor
activity for active recreation and leading a healthy
lifestyle. The ability to make decisions and act in
accordance with the principle of inadmissibility of
corruption and any other manifestations of
dishonesty

3K 13

3HaTH OCHOBU BilICHKOBOI CIIpaBH, OpraHizamii Ta
BEJICHHS OOWOBMX JIii, TPHHIMIN BIHCHKOBOT
TUCIUIUTIHU Ta cTatyTH 30poitHmx Cun Ykpainw.
Bytn crnpoMoXxHUM miATH B YMOBaX BIHCHKOBHX
(6oitoBux) miid, 30KpemMa 3a0e3medyBaTH OCOOUCTY
0e3meKy, Ta BOJIOMAITH HaBUYKAMU HaJaHHS HepIIol
JOMEANYHOT JOTTOMOTH.

Know the basics of military matters, organization
and conduction of combat operations, principles of
military discipline and statutes of the Armed Forces
of Ukraine. Be able to act in conditions of military
(combat) operations, in particular, ensure personal
safety, and possess the skills of providing first aid.

Daxosi komnemenmuocmi (PK) / Professional competencies

DK 01

3pathicTs  inenTudikyBatu, knacudikysatu Ta | Ability to identify, classify and formulate software
gopmymroBaTM  BUMOTM 0  HporpamHoro | requirements.

3a0e3MeUYeHHsI.

®K 02

3natuicts,  Gpati 6yqam’ Y TIPOCKTYBAHHL | apifity to participate in software design, including
TPOrPaMHOTO —  3aDC3TCHCHHA, BRIMOHAIONI | o delling  (formal description) of its structure,
MPOBC/ICHHA  MOJICIIOBAHHA ((OPMANBHMIT OMHC) | popaviur, and functioning processes.

HOTO  CTPYKTYypH, TIOBEHIHKM Ta  IIPOIECiB ’

(YHKIIIOHYBaHHS.

DK 03

3MaTHICTh PO3POOIIATH  ApXITEeKTYpPH, MOIYJl Ta
KOMIIOHEHTH MTPOTPaMHUX CHCTEM.

Ability to develop architectures, modules and
components of software systems.

OK 04

3naTHicTh (GOpMyITIOBaTH Ta 3a0€3MEUyBaTH BUMOTH
MIOZI0  SIKOCTI  IPOTPaMHOTO  3a0e3leYCHHS Y
BIAMOBIAHOCTI 3 BUMOTAMHU 3aMOBHHKA, TEXHIYHUM
3aBJJAHHSM Ta CTaH/IapPTaAMH.

Ability to formulate and implement software quality
requirements in accordance with customer
requirements, specifications and standards.

DK 05

3maTHICTD JIOTPUMYBATUCS criertuikarii,
CTaHIAPTIB, IPABIII 1 peKOMEHIAIlIH B TIpodeciiHiii
raiy3i Ipy peasizallii mIpoIeciB JKUTTEBOTO IIUAKITY.

Ability to adhere to specifications, standards, rules
and recommendations in the professional field when
implementing life cycle processes.

DK 06

31aTHICTh aHANi3yBaTH, BUOUPATH 1 3aCTOCOBYBATH
METOAM 1 3acobu 115 3a0e3neueHHs iHdopMariifHol
Oe3neku (B ToMy 4McIIi KibepOe3nekn).

Ability to analyze, select and apply methods and
tools to ensure information security (including
cybersecurity).

OK 07
Bononinag 3HaHHAMH Tpo iHQOpMAaIiiHI Mozaen
JMaHWX,  3/JaTHICTh  CTBOPIOBATH  MpPOTpPaMHE

3a0e3nedeHHa Ui 30epiraHHsd, BUAOOyBaHHS Ta

Knowledge of data information models, ability to
create software for data storage, extraction and
processing.
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OIIpanOBaHHA JaHUX.

OK 08

3parhHicTh  3acTocoByBatH  (yHaamentanshi i | Ability to apply fundamental and interdisciplinary
MDKIUCHMIUIIHAPHI  3HaHHs s yemimmboro | knowledge  to  successfully  solve  software
pO3B’s3aHHS  3aBJaHb iHKeHepil mporpamuoro | engineering problems.

3a0e3neYcHHS.

DK 09

3/aTHICTh OIIHIOBATH 1 BPaXOBYBAaTH E€KOHOMIYHI,
COIlaJIbHI, TEXHOJOTIYHI Ta CKOJOTIYHI YMHHUKH,
110 BILUTUBAIOTH Ha cepy NpodeciiHoil AisIbHOCTI.

Ability to evaluate and take into account economic,
social, technological and environmental factors
affecting the field of professional activity.

OK 10

3aTHICTh HAKOMMYYyBaTH, 00pobsaTH Ta
cUcTeMaTH3yBaTH MpodeciiiHi  3HAaHHS  II0JO
CTBOPEHHSI 1  CYNPOBOJDKEHHS  MPOTPAMHOTO

3a0e3MeUeHHs] Ta BU3HAHHS Ba)KIMBOCTI HaBYAHHS
IIPOTSATOM BCHOTO YKHUTTS.

Ability to accumulate, process and systematize
professional knowledge regarding the creation and
maintenance of software and the recognition of the
importance of a lifelong learning.

DK 11
3naTHiCTh  peamizoByBaTH dazu Ta  iTeparii
JKUTTEBOTO  [HMKIY  OPOTPAMHUX  CHCTEM  Ta

iH(OopMAaIIHHUX TEXHOJIOTM HAa OCHOBI BiATIOBITHIX

Ability to implement phases and iterations of the life
cycle of software systems and information
technologies based on appropriate software

Mozeneli 1 mimxomis  po3pobku mporpamuoro | development models and approaches.
3a0e3MeueHHsl.
OK 12

31aTHICTb 3/1CHIOBATH TPOILIEC IHTErPaIlii CHCTEMH,
3aCTOCOBYBATH CTAHAAPTH 1 MIPOLICTYPH YIIPABITIHHS
3MiHAMH JUTSI MATPAMKH IIUTICHOCTI, 3arajibHOi
(GYHKITIOHATBHOCTI 1 HAIIHHOCTI TPOTPAMHOTO
3a0e3MeyeHHs..

Ability to carry out the system integration process,
apply change management standards and procedures
to maintain the integrity, overall functionality and
reliability of the software.

OK 13

31aTHICTh OOIPYHTOBAHO OOMpPATH Ta OCBOKOBATH
IHCTpYMEHTapiii 3 pO3pOOKH Ta CYIPOBOKEHHS
MPOTPAMHOTO 3a0€3MCUCHHS.

Ability to reasonably choose and master software
development and maintenance tools.

OK 14

31aTHICTh
MUCJIEHHS.

JI0  aJrOPUTMIYHOTO Ta JIOTIYHOIO

Aptitude for algorithmic and logical thinking.

OK 15

3MaTHICTh CTBOPIOBATH I1HTEPAKTHBHI, KOMITAKTHI
Be6-3actocynkn Ta  BeO-cuctemm,  BomomiTh
METOJUYHUMH  OCHOBAMH Ta  TEXHOIOTIIMHU
CTBOpEHHS 1H(QOpMALIHHIX CUCTEM Ta MEPEKEBOTO
MPOrpaMHOro 3a0e3rnevyeHHs.

Ability to create interactive, compact Web
applications and Web systems, to possess
methodological foundations and technologies for
creating information systems and network software.

DK 16 . . .
. To know script and declarative programming
BOJ’IOI{ITI/I CKpPUIITOBUMHA Ta JACKJIapaTUBHUMU Iang uag es
MOBaMH TIPOrPaMyBaHHS. '
DK 17
3maTHICTh peaiizoByBaTH sactocynku | Ability to implement applications of corporate

KOPIIOPAaTUBHUX CHCTEeM, iH(OpMarliitHoi Oe3mexu
mporpam 1 JaHHX, 30KpeMa, B KiOep-(Qi3muHUX Ta
CHEPreTHYHHUX CHCTEMaX.

systems, information security of programs and data,
in particular, in cyber-physical and energy systems.

DK 18

3n1aTHICTD pearizoByBaTu 3aCTOCYHKHU 3
BUKOPUCTAHHSIM KOHIETII IITY4YHOTO iHTENEKTY,
IH)KeHepii JaHMX Ta MAIIMHHOTO HaBYaHHS, 30KpeMa

Ability to implement applications using artificial
intelligence, data engineering and machine learning
concepts, particularly for cyber-physical and energy
systems.
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JUIs Kibep-(i3uuHNX Ta CHEPTETUYHHUX CUCTEM.

OK 19

3patHicTh  3acTocoByBaTH  TpaHcasTopu — mos | Ability to use translators of programming languages
nporpaMyBaHHs Opu  peanmizamii nporpamumx | when implementing software systems.

CHCTCM.

OK 20

31aTHICTh PO3pPOOIATH Ta KOHCTPYIOBATH MOOLIBHI,
KpOC- Ta MyJIbTH-TIIIAT(OPMHI 3aCTOCYHKH, 30KpeMa,
i kiOep-(i3MYHUX CHCTEM 3 BpaxyBaHHSIM

Ability to develop and construct mobile, cross- and
multi-platform applications, in particular, for cyber-
physical systems, taking into account the specifics of

cnenudiky mpeameTHoi  obmacti  emepretuunoi | the subject area of the energy industry.
ramysi.
DK 21 . .
. : Knowledge of the physical foundations of energy
BosiofinHsg ~ 3HaHHAMM 3 (i3MYHUX ~ OCHOB

EHEePreTHYHUX 1 Kibep-(i3nIHUX CUCTEM.

and cyber-physical systems.

OK 22

3MaTHICTh MOJEIIOBATH MPOIIECH B Kibep-Ghi3maHmx
Ta CHEPreTHYHUX CUCTEMAX.

Ability to model processes in cyber-physical and
energy systems.

OK 23

31aTHICT NMPOEKTYBATH INPOTpaMHE 3a0e3NeueHHs
KiOep-(i3MYHUX Ta CHEPTETUYHUX CUCTEM.

Ability to design software for cyber-physical and
energy systems.

7 — Iporpamui pesyastatu HaBuauus (ITPH) / Programme learning outcomes

ITPH 01

AHaITi3yBaTH, IIJICCTIPSIMOBAHO IITYKATH 1 BUOUPATH
HeoOXimHI 1y BUpilleHHs mpodeciiHuX 3aBIaHb
iHpopMaLiHO-TOBITHUKOBI pecypcu 1 3HAHHS 3
ypaxyBaHHSM CYYaCHUX JIOCSATHEHb HAYKH 1 TEXHIKH.

To analyze, purposefully search for and select the
information and reference resources and knowledge
necessary for solving professional tasks, taking into
account modern achievements of science and
technology.

ITPH 02

3HaTH KOAEKC MpodeciiHol eTHKH, PO3YMITH
ColLlialbHy 3HAYMMICTh Ta KYyJBTYPHI acCHeKTH
IHXeHepii MPOTPAMHOTO 3a0e3MeueHHs i
JMIOTPUMYBATHUCH X B IpodeCiiHiN MisITHFHOCTI.

To know the code of professional ethics, understand
the social significance and cultural aspects of
software engineering and adhere to them in
professional activities.

I1PH 03

3HaTH OCHOBHI TporecH, ¢a3m Ta iTeparii
JKUTTEBOTO IUKITY TPOrPaMHOro 3a0e3MeueHHS.

To know the main processes, phases and iterations of
the software life cycle.

ITPH 04

3Haty 1 3acTocoByBaTH NpodeciiiHi cTaHgapTd 1
iHIII HOPMATUBHO-TIPaBOBI JOKYMEHTH B Trairysi
1HKeHepii mporpaMHoro 3a0e3neueHHs.

To know and apply professional standards and other
regulatory documents in the field of software
engineering.

ITPH 05

3HaTH 1 3aCTOCOBYBATH BIJIMOBIAHI MaTeMaTHYHI

To know and apply relevant mathematical concepts,

MOHATTSA, METOAM JOMEHHoro, cuctemuoro i | Mmethods of domain, system and object-oriented
00’ €KTHO-0PiCHTOBAHOTO aHasizy ta | analysis and mathematical modeling for software
MaTeMaTHYHOTO ~MOJETIoBaHHA i pospobku | development.

nporpaMHoOro 3a0e31eYeHHs.

ITPH 06

VYMiHHS BUOMpATH Ta BUKOPUCTOBYBATH BiNOBIAHY

Ability to choose and use a software development

3aaui  MeTOJOJOril0 cTBOpeHHs mporpamuoro | methodology appropriate to the task.
3a0e3meyeHHsI.

ITPH 07 Know and apply in practice the fundamental
3HaTtH i 3aCTOCOBYBATH Ha npaktuui | concepts, paradigms and basic principles of the
(ynmamenTanbHi KoHuenuii, napagurmu i ocuoni | functioning  of  linguistic, instrumental  and
HPUHIHIH (GyHKLIIOHYBaHHS MoOBHHX, | computing tools of software engineering.
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IHCTpYMEHTaJbHUX 1 OOYHMCIIOBAILHUX 3ac00iB
IHKeHepii mporpaMHOro 3a0e3neueHHs.

ITPH 08
BwMiti po3po0iisiTa 0 IMHO-MAIIMHHNH iHTEpdeFiC.

To be able to develop a human-machine interface.

ITPH 09

3HaTH Ta BMITH BUKOPHUCTOBYBATH METOIH Ta 3aCO0H
300py, GOpMyIIOBaHHA Ta aHali3y BHUMOI [0
MPOTrPAMHOTO 3a0e3MeUYeHHS.

To know and be able to use methods and tools for
collecting, formulating and analyzing software
requirements.

ITPH 10

IMpoBoauTH MepeANPOSKTHE 00CTEKEHHS
MpeIMeTHOI OoO0JIacTi, CUCTEMHHUH aHami3 00'ekTa
MPOCKTYBaHHSI.

To conduct a pre-project survey of the subject area,
system analysis of the design object.

ITPH 11

Bubuparn BuxigHi JaHi s OPOEKTYBaHHS,
Kepyo4nuch GopMaNbHIMUA METOJIAMU OIIHCY BUMOT
Ta MOJICTIFOBAHHS.

To choose the initial data for design, guided by
formal methods of describing requirements and
modelling.

I1PH 12

3acTocoByBaTH Ha MPAKTHI €(EKTUBHI MiAXOIU
1010 MTPOSKTYBAHHSI TPOTPAMHOTO 3a0€3MeUYeHHSI.

To apply efficient approaches to software design in
practice.

IIPH 13

3HaTH 1 3aCTOCOBYBaTH METOAU  PO3POOKH
AITOPUTMIB, KOHCTpPYIOBaHHS MIPOrpaMHOr0
3a0e3MeyeHHs Ta CTPYKTYp JaHHX 1 3HaHb.

To know and apply methods of developing
algorithms, designing software, data and knowledge
structures.

I1PH 14

3acTocoBYBaTH Ha TIPakTHIl 1HCTPYMEHTaJbHI
porpaMHi 3aco0u JIOMEHHOTO aHaizy,
IIPOEKTYBaHHS, TECTYyBaHHS, Bi3yasizarii,

BUMIPIOBaHb Ta JIOKYMEHTYBAHHS IPOIPAMHOIO
3a0€e31eueHHs.

Apply in practice tools for software domain analysis,
design, testing, visualization, measurement and
documentation of software.

ITPH 15

MOTHBOBaHO OOHMpATH MOBH MPOTPAMYBAHHS Ta
TEXHOJIOTIT PO3pOOKH JUTs PO3B’SI3aHHS 3aBJaHb
CTBOPEHHS 1  CYNPOBOJDKCHHS  MPOTPAMHOTO
3a0e3meueHHs.

Reasonably choose programming languages and
development technologies to solve the tasks of
creating and maintaining software.

IIPH 16

MaTu HaBHYKH KOMaHJIHOI pO3pOOKH, TTOTO/DKEHHS,
oopMIIeHHSI 1 BHITYCKY BCiX BHIIB IPOTPamMHOi
JIOKyMEHTAITi.

To have skills in team development, approval, design
and release of all types of software documentation.

I1PH 17

BwMmiT 3acTocoByBaTH METOOM  KOMIIOHEHTHOI
PO3POOKH IPOTPAMHOT0 3a0€3IIEUCHHSI.

To be able to apply methods of component software
development.

ITPH 18

3HaTH Ta BMITH 3acTOCOBYBaTH iH(OpMaLiiiHi
TEXHOJIOT1l 00poOKH, 30epiraHHs Ta nepeaayi JaHuX.

To know and be able to apply information
technologies for data processing, storage and
transmission.

ITPH 19

3HaTH Ta BMITH 3aCTOCOBYBATH METOIM BepHQiKaii
Ta BaJiallii NporpaMHOro 3a0e3neueHHs.

To know and be able to apply software verification
and validation methods.

I1PH 20

3HaTH IAXOOM IMOA0 OIUHKK Ta 3a0e3ledeHHs
SIKOCTI1 TIPOTPaAMHOTO 3a0e3TeUCHHSI.

To know approaches to evaluation and quality
assurance of software.

I1PH 21

3HaTtH, aHamilyBaTH, BUOHMpaTH, KBaJi(ikoBaHO

To know, analyze, choose, competently apply the
means of ensuring information security (including
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3aCTOCOBYBATH 3acoou 3a0€3IMeueHHS
iHpopmaniiiHoi ~ Oe3meku (B TOMy  uHMCIHi
KibepOe3nekn) 1 MUTICHOCTI MaHWUX BiATOBITHO IO
PO3B'sI3yBaHUX MPUKJIAHUX 3aBlIaHb Ta

CTBOPIOBAHUX MTPOTPAMHUX CHUCTEM.

cybersecurity) and data integrity in accordance with
the applied tasks being solved and the software
systems being created.

I1PH 22

3HaTH Ta BMITH 3aCTOCOBYBaTH METOIM Ta 3aCO0H
YIPaBIiHHS IPOCKTAMH.

To know and be able to apply project management
methods and tools.

ITPH 23

BMiTi 1OKyMeHTYBaTH Ta IPE3CHTYBATH PE3yIbTaTH
PO3POOKH MPOTPAMHOTO 3a0€3MEUCHHSI.

To be able to document and present the results of
software development.

I1PH 24 . .

Bui ... | Tobeable to conduct the calculation of the economic
MITH HPOBOIUTH  pO3pAaXyHOK  CKOHOMITHOL | otficiency of software systems.

e(eKTHBHOCTI IPOTPAMHHUX CHUCTEM.

I1PH 25

3HaTH 1 BMITH BUKOPHUCTOBYBATH (PyHIaMEHTaTHHITI

To know and be able to use fundamental

MaTeMaTH4HMH iHCTpyMmeHTapiii npu mobynosi | mathematical tools when building algorithms and
anroputMiB  Ta  pospobineHHi  cywacHoro | developing modern software.

TIPOrPaMHOro 3a6€3MeUCHHS.

ITPH 26

BMiT BUKOPHCTOBYBAaTH METOIM 1HXKEHEPii TaHUX.

Be able to use data engineering methods.

ITPH 27

Bmitn  opranizoByBaTH, HajalITOBYBaTH  Ta
MPOrpaMyBaTH y KOMIT IOTEPHUX MepeKax.

Be able to organize, configure and program in
computer networks.

ITPH 28

Bonomitn metomamu  Ta 3acobamMu  CTBOPECHHS
MOOLTHPHMX  3aCTOCYHKIB, KpOC- Ta MYJbTH-
m1atGopMHOTO TIpOTpaMyBaHHS, 30KpeMa, s
KiOep-pI3MYHAX Ta CHEPTCTHIHNUX CHCTEM.

Possess the methods and means of creating mobile
applications, Cross- and multi-platform
programming, in particular, for cyber-physical and
energy systems.

ITPH 29

BwMmitu cTBOproBaTH iHTEpPaKTHBHI, KOMIAKTHI BeO-
3aCTOCYHKH Ta Be6-cuctemu, BOJIOJITH
METOAUYHHMH  OCHOBaMH  Ta  TEXHOJIOTiSIMH
CTBOpEHHS iH(QOpMAIIHHIX CHCTEM Ta MEPEKEBOTO

To be able to create interactive, compact Web
applications and Web systems, to possess
methodological foundations and technologies for
creating information systems and network software,

nporpamHoro 3abesmeueHHs 3 BpaxysauusaM | taking into account the specifics of the subject area
cnemudiky  mpeaMetHoi  obmacti  enepretuunoi | Of the energy industry.

raysi.

ITPH 30

AHanizyBaTH, BUOHWpATH, 3aCTOCOBYBATH 3aco0H
3a0e3reueHHs iH(OpMAIliiHOI Oe3MeKH, 30KpemMa B
EHEePreTHIIl

Analyze, select, apply means of ensuring
information security, in particular in energy.

ITPH 31

PeasizoByBaTH 3aCTOCYHKH KOPIIOPATUBHHUX CHCTEM
3 iHQopMaliiHOi Oe3nmexku mporpam 1 JaHHX,

Implement applications of corporate systems for
information security of programs and data, in

30kpeMa, B Kibep-(isuunux Ta eHepreruunux | particular, in cyber-physical and energy systems.
cucreMmax.

ITPH 32

3uaTu 1 BMmiTH 3acTocoByBatH (opmaneHi Ta | Know and be able to apply formal and informal

HedopMabHi MeTOIU criernikaIlii CHHTaKCHYHUX,
CEMaHTHUYHHUX Ta ornepaninHux ACTICKTIB
MpPOrpaMHUX CHCTEM Ul TPOEKTYBaHHA  Ta
PO3POOKH MPOTPAMHOTO 3a0€3MEUCHHSI.

methods of specification of syntactic, semantic and
operational aspects of software systems for software
design and development.

ITPH 33

Be able to create software for intelligent cyber-
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BwMiTi cTBOproBaTH mporpamHe 3a0e3rmedeHHs s
IHTEJIEKTyaIbHUX KiOep-(pi3UYHUX CHCTEM, B TOMY
9HuCli 3 BpaxyBaHHAM crenu@ikd MpeaIMeTHOl
00JacTi eHepreTHYHOT rary3i.

physical systems, including taking into account the
specifics of the subject area of the energy industry.

I1PH 34

Bwmiti po3poOnsTH 3aCTOCYHKH 3 BHKOPHCTAHHSIM
KOHIETII IITyYHOrO IHTENEeKTYy Ta MAIIUHHOTO
HaBUYaHHS 3 BPaxyBaHHSIM CHEUU(IKH MPeAMETHOT
00J1aCTi eHepreTHYHOT rajys3i.

Be able to develop applications using the concepts of
artificial intelligence and machine learning, taking
into account the specifics of the subject area of the
energy industry.

ITPH 35

BwmiTi MozpenroBaTH mpouecu B Kibep-(i3udyHuX Ta
EHEePreTHYHUX CHCTeMax

Be able to model processes in cyber-physical and
energy systems.

I1PH 36

BMmitn mpoekTyBaTH mporpaMHe 3a0e3nmedeHHs
Ki0ep-(i3MUHUX Ta eHEPTETUYHUX CHCTEM.

Be able to design software for cyber-physical and
energy systems.

8 — PecypcHe 3a6e3neueHHs peasizamii mporpamvu / Resource provision for programme
implementation

Kaopoge 3abe3neuenns / Staffing

BigmoBimHo 10 KampoBHMX ~ BHUMOT OO
3a0e3reyeHHs] TPOBaPKEHHST OCBITHBOI IiSTBHOCTI
uis  BignoBimHoro piBHA BO, 3arBepmkeHUX
[locranoBoro Kabinery MinicTpiB Ykpainu Big
30.12.2015 p. Ne 1187 B unHHiii B pegaxuii

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

Mamepianono-mexniune 3a6esnevenns / Material-technical support

BinmoBimHO 10 TEXHOJOTIYHMX BHMOT OO
MaTepiadbHO-TEXHIYHOTO 3a0e3MeYeHHS OCBITHBOI
IUsUTBHOCTI BimnoBimHoTro piBHSA BO, 3aTBepmKeHNX
ITocranoBoro KaGinery MinicTpiB VYkpaiHu Bix
30.12.2015 p. Ne 1187 B unHHii B pegaxuii

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

Inpopmayiiine ma nasuanvro-memoouune 3abesneuenns / Information and methodological support of the

educational process
Bigmosizno mo Texmomoriunmx Bumor 1momo | In accordance with the technological requirements
HaByYaJbHO-MeTOMYHOrO  Ta  iHdopmariitroro | for educational, methodological and informational

3a0e3MeUeHHs] OCBITHBOI MISIBHOCTI BIiATIOBIOHOTO
pias BO, sarBepmxenux Iloctanosoro Kabinety
Minictpie Vkpainu Big 30.12.2015 p. Ne 1187 B
YUHHIN B pelaKiii

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

9 — AkazemiuHa MoGinbHicTs / Academic mobility

Hayionanena kpeoumna mobinenicms / National credit mobility

MoOXIHBICTh YKIaJaHHA Yrofl HpO aKaJeMiuHy
MOOLIBHICTD, IOJIBIHE AUTIIIOMYBaHHS.

The possibility of concluding agreements on
academic mobility, double graduation

Midxcnapoona kpeoumna mobinenicms / International credit mobility

Yyacte CTYHNEHTIB B MDKHApOIHIA mporpami
akanemiuanx ooMiHiB €C Erasmus+ (KA1) B Mmexax
JOTOBOPIB 3 TAaKUMH YHiBepCHUTETaMHU-TIapTHEPAMHU:
BinbHIOCEKMH ~ TeXHIYHMH  YHIBEPCHTET  iM.
I'eguminaca (JIutea), YHiBepcuret M. JltokcemOypr
(JTrokcemOypr), YuiBepcuter Jlotapuurii — Loria
Lab  (®panmis), Hopees3pkuii  yHIBEpCHUTET
NpUPOTHUYMX 1 TeXHiuHMx Hayk (Hopseris),
VYuiBepcurer Manarun (Icmanig), [lomitexHiuHMIA
iHcTUTYT M. Tomap (ITopryranis)

Participation of students in the international
academic exchange program of the EU Erasmus+
(KAL) within the framework of agreements with the
following partner universities: Vilnius Technical
University named after Gediminas (Lithuania),
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)
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Hapuanus 3mo00yBauiB BO B Mexax TpUBaInX
MDKHAPOIHUX MTPOEKTIB:

1. Horosip NeDLN-20-DP-01 Bim 15.12.2020 3
HamanHs [locmyr 3 po3poOKH  IPOrpamMHOro
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
podotn  «JlocmimkeHHS ~ Ta  BIPOBAHKCHHA
KJIFOUOBHX TEXHOJIOTI MOHITOPHUHTY PO3BUTKY
MDKHApOJHOTO CHiBPOOITHUIITBA Ta CTBOPEHHSA
CHUCTEM HIiATPUMKHU NPUIHSTTS PillleHb Y HayKOBO-
TexHiyHil cdepi» (3apeectpoBaHo B KIII im. Irops
Cikopcrkoro 3a Ne 0305/53-M Big 27.12.2019 p.)

3. JloroBip Ha BHKOHaHHS HayKOBO-IOCIIIHOT
pobotn «JloCHimKEeHHSI CHUCTEMH OIlIHKH PIBHS
IHTepHaIllOHaJi3a1lii HAyKOBO-IOCHTITHIUX YCTaHOBY
(3apeectpoBano B KIII im. Iropst Cikopcrkoro 3a Ne
J1/0201.01/0306.01/59/2020 Bix 23.12.2020 p.)

4. JloroBip Ha BUKOHAHHS HAayKOBO-JOCIITHOL
pobotu «JlocmimKkeHHs IHTEJIEKTyaJIbHUX
KOMIT IOTEpHUX MOJICTICH Ta aJIrOpUTMIB aHaTi3y
CHTHAJIIB MOPCHKOTO CEPENOBHUIIAY (3apeecTPOBAHO
B KIII im. Irops Cikopcekoro 3a  Ne
J1/0201.01/0204.02/58/2020 Bix 23.12.2020 p.)

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 3006ysauis suwoi oceimu / Study of foreign applicants of higher education

Hapuanns iHo3emHux 3mo0OyBauiB  BO, ski
omanoBytoTh OIl 3a mporpamamu MiXHApPOAHOT
aKaJeMidHOi MOOUIBHOCTI, HaBYaHHSI MOXE
MPOBOJIUTUCH ~ AHTIIHACHEKOI0 a00  YKpaiHCHKOIO
MOBOIO, 32 YMOBH BOJIOIIHHS 3100yBaueM MOBOIO
HaBYaHHS Ha piBHI He HIk4Ye 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 that the student has mastery of
the language of study at a level not lower than B2.

10 — ITpoueaypa npucBoeHus npodeciitnnx kBamigikauiii / Procedure for awarding professional
gualifications

|

2. IEPEJIIK OCBITHIX KOMIIOHEHTIB / EDUCATIONAL COMPONENTS

®opma
Kon / o . Kpeautu EKTC / i ICYMKOBOTO
Code OcsgitHi kommonenTy / Educational components ECTS credits ———Ta
control form
O6oB’s3Kk0Bi (HopMaTuBHi) KomnoneHnTH / Required (standard) components
Ik 3araasnoi miarorosku / General training cycle
30 01 Komm'torepHa auckperHa matematnka / Discrete Mathematics for 5.0 Ex3amen / Exam
Computer Science
30 02 Maremarnunuii aHami3 / Mathematical Analysis
30 02.1 Marematnunuii aHami3. Yactuna 1. [ludepermiansae Ta iHTerpansHe 5.0 Ex3amen / Exam
yncineHHst QyHKuii oxHiel 3MinHOT / Mathematical Analysis. Part 1.
Differential and Integral Calculus Functions of One Variable
30 02.2 | Maremaruunuii anami3. Yactuna 2. [lndepeHmianbHe Ta iHTerpansHe 5.0 Ex3amen / Exam
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yrcineHHs QyHKUii 6arateox 3MiHHNX / Mathematical Analysis. Part 2.
Differential and Integral Calculus of Functions Multimultiple Variable

30 03 JliniiHa anreOpa Ta aHamiTiaHa reometpis / Linear Algebra and 4.0 3amik / Final test
Analytic Geometry

30 04 Teopis fimoBipHOCTET / Probability Theory 4.0 Ex3amen / Exam

30 05 VYkpainceka MoBa 3a nipodeciiianM crpsimyBanasaM / Ukrainian 2.0 3anik / Final test
Language for Professional Purposes

30 06 Exonoriuna 6e3neka Ta ruBinpHuUiA 3axuct / Ecological Safety and Civil 2.0 3anik / Final test
Protection

30 07 [MpakTranmii kypc iHo3emMHOi MoBH / Foreign Language 6.0 3ainik / Final test

30 08 [MpakTH4HMA Kypc iHO3eMHOI MOBH IPOQECiiiHOro CrpsiMyBaHHs / 6.0 3anik / Final test
Foreign Language for Professional Purposes

30 09 OcHoBu 310poBoro criocody xutts / Fundamentals of a Healthy 3.0 3anik / Final test
Lifestyle

30 10 Icropis Haykw i Texniku / History of Science and Technology 2.0 3anik / Final test

30 11 ®dinocodcerki ocHOBU HaykoBoro mi3HaHHs / Philosophical Foundations 2.0 3anik / Final test
of Scientific Knowledge

30 12 [paBa i cBo6oau moquan / Human Rights and Freedoms 2.0 3aiik / Final test

3013 Exonomika IT-iamycTpii Ta mimnpuemuniTso / Economics of the IT 3.0 3anik / Final test

Industry and the Entrepreneurship

30 14 BbasoBa 3araiapHOBIICHEKOBA ITIArOTOBKA 3.0 3auik / Final test

Huxa npodgeciiinoi mixrorosku / Professional training cycle

10 01 Anroputmu Ta cTpyKTypu nanux / Algorithms and Data Structures

MO 01.1 | Anropurmu Ta ctpykrypu qanux. Yactuna 1. OcHoBH anropurMizamii / 4.0 3aiik / Final test
Algorithms and Data Structures. Part 1. Basic of Algorithmization
MO 01.2 | Anropurmu Ta ctpykrypu qanux. Yacruna 2. CTpyKTypH JaHUX / 4.0 3aiik / Final test
Algorithms and Data Structures. Part 2. Data Structures
10 02 OcHoBu nporpamysanHs / Programming Fundamentals
10 02.1 OcHoBu nporpamyBanssi. Yactuna 1. ba3oBi koHCTpyKILiT / 5.0 Exk3amen / Exam
Programming Fundamentals. Part 1. Basic Constructions
[10 02.2 | OcuoBu nporpamyBanss. Yactuna 2. MeToos10rii mporpamMmyBaHHs / 6.0 Ek3amen / Exam
Programming Fundamentals. Part 2. Programming Methodologies
10 03 OcHoBu nporpamysanHs. Kypcosa po6ota / Programming 1.0 3anik / Final test
Fundamentals. Course work
[10 04 OcHOBH KOMIT'IOTEpHHX cucTeM 1 Mepex / Computer Systems and 5.0 Ex3amen / Exam
Networks Fundamentals
I10 05 basu nanux / Databases 5.0 Ex3amen / Exam
10 06 basu nanmx. Kypcosa po6ota / Databases. Course work 1.0 3amik / Final test
10 07 I'pynoBa munamika Ta komyHikanii / Group Dynamics and 4.0 3aiik / Final test

Communications

10 08 Komnonentu nporpamHoi imxkeHepii / Software Engineering
Components

I10 08.1 | Komnonentu nporpamHoi imkenepii. Yactuna 1. Beryn 1o nporpamuoi 4.0 3aik / Final test
imkenepii / Software Engineering Components. Part 1. Introduction to
Software Engineering

110 08.2 | KommoneHTn nporpamuoi imkeHepii. YactuHa 2. MopentoBaHHs Ta 4.0 3amik / Final test
aHaJIi3 BUMOT JI0 porpaMHoro 3abe3nedeHns / Software Engineering
Components. Part 2. Modeling and Analysis of Software Requirements

10 08.3 | Kommonentu nporpamuoi imxeHepii. YactuHa 3. ApxiTekTypa 4.0 3amik / Final test
nporpaMHoro 3abesneuenns / Software Engineering Components. Part 3.
Software Architecture

I10 08.4 | Komnonentu nporpaMHoi imkenepii. Yactuna 4. SIKicTh Ta TeCTyBaHHs 5.0 Ex3amen / Exam
nporpaMHoro 3abesnedeHnst / Software Engineering Components. Part 4.
Software Quality and Testing

110 09 Kommnonentu nporpamuoi imkeHepii. Kypcosa po6ora / Software 1.0 3anik / Final test
Engineering Components. Course work

1O 10 Besneka nporpamuoro 3adesmneucHHs / Software Security 5.0 Ex3amen / Exam

1o 11 IMepepnumiomua npaktuka / Pre-diploma Practice 6.0 3anik / Final test

o 12 Junnomue npoextyBanHs / Diploma Design 6.0 3axwuct / Defence

I10 13 O0'ekTHO-OpIEHTOBAHMI aHAaJi3 Ta KOHCTPYIOBAHHS IIPOrPAMHUX CHCTEM 5.0 Ex3amen / Exam
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/ Object-Oriented Analysis and Software Systems Construction

I10 14 ®i3nuHi ocHOBY Kibep-¢isnunnx cucrem / Physical Fundamentals of 5.0 Ex3amen / Exam
Cyber-Physical Systems

10 15 [Iporpamue 3abe3medeHHs iHTENEKTYaIbHUX Kibep-(i3naHuX cucrem / 4.0 3aiik / Final test
Intelligent Cyber-Physical Systems Software

1o 16 Mertou Ta 3aco0u MPOCKTyBaHHs nporpamMuux cuctem / Methods and 4.0 3anik / Final test
Tools of Software Systems Design

1o 17 ApXITeKTypa CHCTEMHOT0 TIPOTpaMHOro 3ade3nedeHHs / System 5.0 Ex3amen / Exam
Software Architecture

10 18 OcnoBu Be6-nporpamysanns / Web Programming Fundamentals 5.0 Ex3amen / Exam

1o 19 KypcoBa po6ota 3 ocHoB Be6-niporpamysannst / Web Programming 1.0 3anik / Final test
Fundamentals. Course Work

110 20 OcHoBu po3poOku Tpancisitopis / Translator Development 6.0 Ex3amen / Exam
Fundamentals

10 21 Mopeni Ta 3acobu ynpasninas IT-npoextamu / IT Project Management 5.0 Ex3amen / Exam
Models and Tools

10 22 Mertonomnorii po3poOku iHTENEeKTyaIbHUX KOMITTOTEPHUX porpam / 5.0 Ex3amen / Exam
Methodologies for the Intelligent Computer Programs Development

10 23 Mertonomnorii po3poOku iHTENEeKTyaIbHUX KOMITTOTEPHUX MPOrpam. 1.0 3amik / Final test
Kypcosa po6ota / Methodologies for the Intelligent Computer Programs
Development. Course Work

10 24 Po3po0ka mporpaMHOro 3abe3nedeHHs MoOiTbHIX MPUCTPoiB / Mobile 7.0 Ex3amen / Exam
Devices Software Development

I10 25 KypcoBa poboTa 3 po3poOKu ImporpaMHOro 3ade3rnedeHHs MOOLIBHIX 1.0 3anik / Final test
npuctpois / Mobile Devices Software Development. Course Work

110 26 [TobynoBa MaciTaboOBaHUX CHCTEM OOPOOKH JaHUX Y pealbHOMY Yaci / 5.0 Ex3amen / Exam
Scalable Real-Time Data Processing Systems Construction

Bubipkosi komnonenTu / Elective components
Iuka 3araasHoi minrorosku / General training cycle

3B 01 OcgitHiit kommorenT 1 3Y-Karamnory / 2.0 3aiik / Final test
Educational Component 1 from GU-Catalogue

3B 02 OcgitHiit kommorenT 2 3Y-Karamnory / 2.0 3aiik / Final test
Educational Component 2 from GU-Catalogue

Iuxa npodeciiinoi mixrorosku / Professional training cycle

1B 01 OcsiTHiii kommnonenT 1 ®-Katanory / 4.0 3auik / Final test
Educational Component 1 from P-Catalogue

1B 02 OcsiTHiii kommnonent 2 ®-Katanory / 4.0 3auik / Final test
Educational Component 2 from P-Catalogue

1B 03 OcsiTHiii kommnonent 3 ®-Katanory / 4.0 3auik / Final test
Educational Component 3 from P-Catalogue

1B 04 OcsiTHiii kommnoneHT 4 ®-Katanory / 4.0 3auik / Final test
Educational Component 4 from P-Catalogue

I1B 05 OcgitHiii komnonent 5 ®-Karanory / 4.0 3anik / Final test
Educational Component 5 from P-Catalogue

I1B 06 OcgitHiii komnonent 6 ®-Karanory / 4.0 3anik / Final test
Educational Component 6 from P-Catalogue

I1B 07 OcgitHiii komnonent 7 ®-Karanory / 4.0 3aik / Final test
Educational Component 7 from P-Catalogue

I1B 08 OcgitHiii komnonent 8 ®-Karanory / 4.0 3aik / Final test
Educational Component 8 from P-Catalogue

I1B 09 OcgitHiii komnonent 9 ®-Karanory / 4.0 3aik / Final test
Educational Component 9 from P-Catalogue

I1B 10 OcgitHiii komnonent 10 ®-Katasnory / 4.0 3aik / Final test
Educational Component 10 from P-Catalogue

1B 11 OcgitHili komnoHeHT 11 ®-Kartanory / 4.0 3anik / Final test
Educational Component 11 from P-Catalogue

1B 12 OcitHilt koMnoHeHT 12 ®-Kartamnory / 4.0 3amik / Final test
Educational Component 12 from P-Catalogue

I1B 13 OcgitHiii kommnonent 13 ®-Karamnory / 4.0 3aik / Final test
Educational Component 13 from P-Catalogue
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TOTAL VO

LUME OF THE EDUCATIONAL PROGRAMME

I1B 14 OcgiTtHilt koMmnoHeHT 14 ®-Kartanory / 4.0 3amik / Final test
Educational Component 14 from P-Catalogue

3araneHHR 00CcAT 000B’ I3KOBUX KOMIIOHEHTIB / 180
Total volume of the required components:

3araneHu 00cAT BUOIPKOBUX KOMITOHEHTIB / 60
Total volume of the elective components:

OO0csT OCBITHIX KOMITOHEHTIB, 10 3a0€3MeYyI0Th 3100y TTs KOMIETEHTHOCTEH BU3HAYCHHUX CTAHAAPTOM 240
BHUIIIOT OCBITH /
Total volume of the educational components aimed at acquisition of competencies specified in the Higher
Education Standard

3ATAJIBHUM OBCSII' OCBITHBOI ITIPOI'PAMM / 240

3. CTPYKTYPHO-JIOTTYHA CXEMA OCBITHbOI IPOI'PAMM / STRUCTURAL AND

LOGICAL SCHEME OF THE EDUCATIONAL PROGRAMME

1 cem 2 cem 3 cem

4 cem 5 cem 6 cem T cem 8 cem

\
Y
(o)
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4. HAYKOBA CKJIAJJOBA / SCIENTIFIC COMPONENT

Pik migrorosku / Year 3mict HaykoBoi poboTH acmipanta / The content of the ®DopMu KOHTPOJIIO /
of preparation postgraduate student's research work Control forms

1 pik / year

2 pik / year

3 pik / year

4 pix / year

5. POPMA ATECTAIIII 3/IOBYBAYIB BHIIIOI OCBITH / THE FORM OF
ATTESTATION FOR DEGREE PURSUERS

Artecrariiss 3700yBauiB BHIIOI OCBITH 33 OCBITHBO-NIPO()ECiiHOK mporpaMoro "IH)KeHepis MPOrpaMHOro
3a0e3MeYeHHs IHTEeNeKTyallbHIX KiOep-(hi3MYHUX CHCTEM B €HEpreTuIli" MPOBOIUTHCS Yy (QOpMi 3aXUCTy
KBaJiQikamiiftHoi poOOTH Ta 3aBEPUIYETHCS BHIAYCIO JOKYMEHTa BCTAHOBJICHOTO 3pa3ka Mpo MPHCYIHKEHHS
oMy cTyneHs OakaiaBpa 3 IPUCBOEHHM KBasmiikarrii: 6akamaBp 3 iHKEHEpil MporpaMHOTO 3a0€3MeUeHHS 3a
OCBITHBO-TIpOpeciiiHOI0 TporpaMoro «IHkeHepiss MporpaMHOro 3a0e3MeyYeHHs! IHTEJNeKTyaJlbHHX Kibep-
(IBUYHIX CUCTEM B CHEPTETHII».

VY xBanmidikamiiiHiii poboTi He Moxe OyTH akajeMidHOro Iuiariary, Qanbcudikarlii Ta cnucyBaHHs. s
MepeBipKH AOTPUMAaHHS MPUHIIMITIB aKaJeMidHOI JOoOpodecHOCTI KBamidikamiiHa poOoTa mepesa 3aXHCcToM
nepeBipseThes Ha HasIBHICT TUIAriaTy Ta Micis 3aXuCTy po3MilnyeTbes B pemozutopii HTB YHiBepcutety nist
BUTBHOTO JIOCTYIIY.

ATecrTaltis 3MIHCHIOETHCS BIIKPHUTO 1 MyOIIivHO.

Attestation of students of higher education according to the educational and professional program "Software
Engineering of Intelligent Cyber-Physical Systems in Energy" is conducted in the form of the defence of a
qualifying thesis and ends with the issuance of a document of the established model awarding him with a
bachelor's degree and with the qualification: Bachelor of Software Engineering under the educational and
professional program "Software engineering of intelligent cyber-physical systems in the energy industry".

There can be no academic plagiarism, falsification, or plagiarism in the qualification work. To check to
adherence to the principles of academic integrity qualification before the defence, the work is checked for

plagiarism and after the defence is placed in the NTB repository of the University for free access.

Attestation is carried out openly and publicly.
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