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NPEAMBYJIA / PREAMBLE

PO3POBJIEHO / DESIGNED
KepisHuk poboyoi rpynu / Head of the project team:

Enyapa MAPIKOB, LOKTOp TeXHIYHWUX HayK, npodecop, 3asigysay Kacheapu iHoOpMaTUKW Ta
nporpamHoi iHxeHepii / Eduard ZHARIKOV, Head of the Department of Informatics and Software
Engineering, Doctor of Technical Sciences, Professor of the Department of Informatics and Software
Engineering, '

YneHu poboyoi rpynu / Project team members:

Mukona CULOPOB, 4OKTOP TEXHIYHMX HaykK, npodecop, npodecop Kageapn iHhopMaTuKn Ta
nporpamHoi iHxxeHepii / Mykola SYDOROV, Doctor of Technical Sciences, Professor, Professor of the
Department of Informatics and Software Engineering

KaTepura JIILLYK, kKaHANAAT TEXHIYHUX HAayK, OLEHT Kadelpy iHpOpMaTUKK Ta nporpaMmHoi
iHxeHepii / Kateryna LISCHUK, candidate of technical sciences, associate professor of the
department of informatics and software engineering

FOnis MONYMNAH, KaHAVMAAT TEXHIYHUX HAaYK, AOLEHT, foUueHT Kadeapu iHhopMaTrku Ta nporpamMmHoi
iHxeHepii / Yulia POLUPAN, Candidate of Technical Sciences, Associate Professor, Associate Professor
of the Department of Informatics and Software Engineering

IHHa CTELLEHKO, LOKTOP TeXHIYHUX HayK, mpodecop, npodecop Katenpu iHhopMaTku Ta
nporpaMHoi iHxeHepii / Inna STETSENKO Doctor of Technical Sciences, Professor, Professor of the
Department of Informatics and Software Engineering

OnekcaHap 3APIYKOBWN, PhD, acucTeHT Katheapy iHOPMaTMKK Ta NPOrpamHol iH>XeHepil /
Oleksandr ZARICHKOVY, PhD, Assistant Professor of the Department of Informatics and Software
Engineering

Bnaaucnas COKONOBCHKUN, PhD, acncTeHT Kadeapw iHhopMaTUKn Ta nporpamHoi iHXXeHepii /
Vladyslav SOKOLOVSKYY, PhD, Assistant Professor of the Department of Informatics and Software
Engineering

BorpaH KACIOOVK, cTyaeHT 1 kypcy PhD 3a cneuiansHicTio F2 IHXeHepis nporpamMHoro
3abe3neyeHHs / Bohdan KASIUDYK, first year PhD student majoring in F2 Software Engineering
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NOroa>eHO / AGREED:

HaykoBo-mMeToAWYHA KOMicCist yHiBEpCUTETY 3i cneuianbHocTi F2 IHXXeHepisa nporpamMHoro
3abesneyenHs / The Scientific and Methodological Commission of the University on speciality F2
Software Engineering (npoTokon / minutes of meeting Ne 3 Bin/datedpd O/ 204AY%

ronosa, HMKY-F2 / Head of the SMCU-F2

Esrenis CYNEMA/Yevgeniya SULEMA

MeToganyHa paaa KNl im. Irops CikopcbKoro / The Methodological Council of Igor Siko_rsky Kyiv
Polytechnic Institute (npoTokon / minutes of meeting Ne . 8ia / dated 03 0% 2036

Fonosa MeTtoanyHoi paau / Head of the Methodological Council

TeTsiHa YKEJIACKOBA / Tetiana ZHELIASKOVA
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BPAXOBAHO / CONSIDERED:

1. Haka3s pekTopa Kl iM. I.Cikopcbkoro Ne HO[1/215/26 Big 18.03.2026 Ne «[po niaHyBaHHA Ta
opraHizauito ocBiTHboro npouecy 2026/2027» 3i 3MmiHamun 3rigHo Haka3y NeHO/[1/479/26 Big
29.05.2026

2. PekomeHpauii Ta npono3uuii BUKnagadie, CTyaeHTiB, poboTomasuis Ta poboyoi rpynu i3
nepernagy ®-katanory BnbipkoBMx HaB4asIbHUX SUCLUMIH LMKAY NpodeCinHOT NiAroTOBKU 414
3006yBadiB cTyneHsa MaricTtpa 3a OIMN, OHM kadenpwu iHhopMaTUKK Ta NPOrpamMHoi iHXxeHepil ®I0T,
crneuianbHoCTi F2 IHXXeHepis nporpamHoro 3abe3snedyerHHsa y 2025, 2026 pokax.

3. Hakas MiHicTepcTBa OCBiTK i Haykn YKpaiHu "T1po 3aTBepO)XeHHSs MeTOAUYHUX peKoMeHau i
040 BiAMNOBIAHOCTI OCBITHIX NpoOrpam cneuiasibHOCTAM, 3a AKUMU 34INCHIOETLCA MIArOTOBKA
3006yBayiB BMLLOT OCBITY, Ta AeTaNi3oBaHUM rany3am MixkKHapoAHpPI CTaHAapTHOI Knacudikauii
ocBiTK ISCED-F 2013 Ta onucie npeamMeTHMx obnacten cneuiasbHOCTEN, 3a AKUMU 30iNCHIOETLCSA
nigrotoeka 3006yBaviB BMWOX ocBiTU" Nel734 Big 31.12.2025.

4. PekomeHpaauii EknepTHoi rpynun Ta NEP HauioHanbHOro AreHcTBa i3 3abe3nevyeHHs SKOCTi BULLLOT
OCBIiTW 3a pe3y/sibTaTaMM akpeanTaLinHOl eKCMepTU3M OCBITHbO-HAayKOBOI MporpamMm MaricTpiB y
2026 pouii.

5. PekoMeHpAauii Ta npono3uuii cTenkxonnepis 3a pesysabTaTaMu eKCcnepTusun, rPOMaaCcbKoro
06roBopeHHS, aHKeTyBaHHSA: YIeHiB HayKOBO-MeToAnYHOi KoMicii KMl iM. Iropsa CikopCbKOro 3i
crneuianbHOCTI F2 «IH)XXeHepis nporpaMHoro 3abe3sneyeHHs»; HAyKOBO-NedaroriyHMxX rnpauiBHUKIB
Kadedpw iHhopMaTNKM Ta NPOrpamMHoi iHXXeHepii; 3400yBadiB BULLOI OCBITK, IKi HaB4YalOTbCA 3a
OCBITHBLOIO MpPoOrpamoto cneuianbHOCTI F2 IHXXeHepia nporpamHoro 3abesnevyeHHs; daxisuis
HaB4asibHO-MeToamn4Horo Bigainy Kl im. Iropsa Cikopcbkoro; (axiBuis B ranysi iHhopMaLinHmnx
CUCTEeM Ta TEXHOJIOTIN.

Ol byna oHoBNeHa. B Hel BHeceHi HacTyMnHi 3MiHW:

® OHOBJIEHO MepesiiK OCBITHIX KOMMOHEHTIB 3 LUKy NpodecinHoi NigroToBKM, a came AoaaHo
OCBIiTHIN KOMMNOHEHT "KBaHTOBE MalUMHHE HaB4YaHHS B NpPOrpaMHuUX cmctemax";

® OHOBJIEHO 3MiCT OCBIiTHIbOrO KOMMOHEHTY "lporpamMHe 3abe3neyeHHss KBaHTOBUX 064nCNEHb";

* OHOBJIEHO Nepenik ancunnnid P-kaTanory 3 Unkay npodecinHoi NiaroToBKK, AKi
nepepnbayaloTb OTPUMAHHA haxOBUX KOMMNETEHTHOCTEN B ranysi iHXeHepii nporpamMHoro
3abe3nevyeHHs.

® OHOBJIEHO (haxOBi KOMNETEHTHOCTI Ta NPOrpamMHi pe3ynbTaTh HaBYaHHA OKPEMUX AUCLUMNIIIH

OcBiTHIO NporpamMy o6roBopeHo nNicas HaAXo4XKEeHHSA BCiX NobarkaHb i MPONo3unLin Bif CTYAEHTIB i
BUMYCKHUKIB Ta CXBaJZIEHO Ha 3acifaHHi Kadedpw iHpopMaTUKK Ta MNPOrpaMHOI iHXXeHepii (MPOTOKO
Ne 12 Big 13 kBiTHA 2026 p.).

1. Order of the Rector of Igor Sikorsky Kyiv Polytechnic Institute No. NOD/215/26 dated 18 March
2026 “On the Planning and Organization of the Educational Process for 2026/2027", as amended by
Order No. NOD/479/26 dated 29 May 2026.

2. Recommendations and proposals of teachers, students, employers, and the working group on the
revision of the F-Catalogue of elective academic disciplines of the professional training cycle for
Master’s degree students under the educational-professional and educational-scientific programmes
of the Department of Informatics and Software Engineering, Faculty of Informatics and Computer
Science, specialty F2 Software Engineering, in 2025 and 2026.

3. Order of the Ministry of Education and Science of Ukraine “On Approval of the Methodological
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Recommendations on the Compliance of Educational Programmes with the Specialties in Which
Higher Education Students Are Trained, and with the Detailed Fields of the International Standard
Classification of Education ISCED-F 2013, as well as Descriptions of the Subject Areas of Specialties
in Which Higher Education Students Are Trained” No. 1734 dated 31 December 2025.

4. Recommendations of the Expert Group and the Sectoral Expert Council of the National Agency for
Higher Education Quality Assurance based on the results of the accreditation review of the Master’s
educational-scientific programme in 2026.

5. Recommendations and proposals of stakeholders based on the results of expert review, public
discussion, and surveys, including: members of the Scientific and Methodological Commission of Igor
Sikorsky Kyiv Polytechnic Institute for specialty F2 “Software Engineering”; academic staff of the
Department of Informatics and Software Engineering; higher education students enrolled in the
educational programme of specialty F2 Software Engineering; specialists of the Educational and
Methodological Department of Igor Sikorsky Kyiv Polytechnic Institute; and specialists in the field of
information systems and technologies.

The educational programme was updated. The following changes were introduced:

¢ the list of educational components of the professional training cycle was updated, namely the
educational component “Quantum Machine Learning for Software Systems” was added;

¢ the content of the educational component “Quantum Software” was updated;

¢ the list of disciplines in the F-Catalogue of the professional training cycle, which provide the
acquisition of professional competencies in the field of software engineering, was updated;

¢ the professional competencies and programme learning outcomes of individual disciplines
were updated.

The educational programme was discussed after all comments and proposals from students and
graduates had been received and was approved at the meeting of the Department of Informatics
and Software Engineering (Minutes No. 12 dated 13 April 2026).

EBOJIIOLLISA OCBITHbOI MPOrPAMU / EVOLUTION OF THE EDUCATIONAL PROGRAMME

OcBiTHS nporpama «IHXeHepis KBAaHTOBOro nNporpaMHoro 3abesneyeHHa» Byna 3ano4YaTKoBaHa Yy
2025 poui. Ha MOMeHT NigroTtoBkM AaHoi nporpaMun B YKpaiHi BiACYTHI MOBHOLIHHI MaricTepcbKi
Mporpamm, OpiEHTOBaHI CaMe Ha iH)XXeHepilo KBaHTOBOIro NporpamMHoro 3abesnevyeHHs, a He ULLE Ha
hyHOaMeHTanbHY i3uky. Lle no3sonse:

e CTBOPUTU OCBITHIN NPOAYKT CBITOBOrO PiBHSA, OPIEHTOBAHUN Ha MiXXANCLUUMNIIHAPHICTb;

® 33KJ1IaCTW OCHOBY A1 (POPMYBaHHS BITYN3HAHOI LUKON iHXeHepil KBAHTOBOIO NMporpaMHoOro
3abe3neyeHHs;

* CAPUATN MiXKHAPOLHOMY BU3HAHHIO YKpaiHCbKMX 3BO;

e CTaTV NAATPOPMOI0 AN 3as5ly4eHHsA rpaHTiB, cnisnpaui 3 IT-koMnaHisMu, y4acTi B
Mi>KHapogHuX iHiuiaTneax (Horizon Europe, Quantum Flagship, Digital Europe.

OHoBJsIeHHA 2026 POKY MICTUTb YTOYHEHHS POpMYyJItOBaHb METU OCBITHLOI MPOrpamMm; BNOPAOKOBaHO
nepenik OCBiTHIX KOMMOHEHTIB;, OHOBJIEHO MaTpPMULi BiAMOBIAHOCTI MPOrPaMHNX KOMMNETEHTHOCTEN
Ta NMPOrpamMHUX pe3ysibTaTiB HaBYaHHS.

The educational programme “Quantum Software Engineering” was launched in 2025. At the time of
preparing this programme, Ukraine does not have full-fledged Master’'s programmes focused
specifically on quantum software engineering rather than solely on fundamental physics. This makes
it possible to:

¢ create a world-class educational product focused on interdisciplinarity;
¢ lay the foundation for the development of a national school of quantum software engineering;
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e promote the international recognition of Ukrainian higher education institutions;
e serve as a platform for attracting grants, cooperation with IT companies, and participation in
international initiatives such as Horizon Europe, Quantum Flagship, and Digital Europe.

The 2026 update includes clarification of the wording of the aim of the educational programme; the
list of educational components has been systematized; and the matrices of correspondence between
programme competencies and programme learning outcomes have been updated.
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1. NPO®JIb OCBITHbOI MPOrPAMM / EDUCATIONAL PROGRAMME PROFILE

1 - 3aranbHa iHdopmMauia / General information

MoBHa Ha3Ba 3akKJlady BULLOI OCBITU Ta

HaB4YasibHOro nigposainy / Full name of
higher education institution and faculty
/ educational and scientific institute

«KniBCbKUM NoniTexHiYHNIN

dakynbTeT iHhOPMaTUKK Ta

HauioHanbHUI TEXHIYHNN
yHiBepcuTeT YKpaiHu

IHCTUTYT iMeHi Irops
CikopcbKoro»

ob4ncnoBaNbHOT TEXHIKUN

National Technical University
of Ukraine «lgor Sikorsky Kyiv

Polytechnic Institute»
Faculty of Informatics and
Computer Science

CTyniHb BULLOT OCBITW Ta Ha3Ba

0CBiTHbOI KBanidikauii / Higher

education degree and education
qualification title

nporpamMHoro 3abe3neyeHHs

CTyniHb MaricTpa
MaricTp 3 iHXXeHepii

Master Degree
Master of Software
Engineering

OdpiuinHa Ha3Ba OCBITHLOI NMporpamm /
Educational programme official title

nporpamHoro 3abesneyeHHs

IH>)XeHepisa KBaHTOBOr 0O

Quantum Software
engineering

Tun gunnaomy Ta 06cAr OCBiTHLOI
nporpamu / Diploma type and
educational programme volume

Ounnnom maricTpa, 90
kKpeauTtie EKTC, TepMiH
HaBYaHHSA 1 pik 4 micaui

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

IHdbopMauisa npo akpeguTadito /
Accreditation information of the
educational programme

He akpeanTtoBaHoO

Not accredited

Linkn, piseHb BULLOI 0CcBiTK / Education
cycle, level of higher education

HPK YkpaiHn - 7 piBeHb
QF-EHEA - npyruni unkn
EQF-LLL - 7 piBeHb

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

HasaBHICTb CTyneHs

Bachelor Degree

MepenymoBu / Prerequisites 6akanaepa
®opmu 3000yTTA ocsitu / Forms of OuHa (meHHa): full-time:
Education
MoBa(v) BuknanatHs / Language(s) of YKpaiHCbKa Ukrainian
instruction

IHTepHeT-aapeca po3MilLleHHS
0CBiTHbOI Nporpamu / URL of the
educational programme

https://osvita.kpi.ua/F2_OPPM
_IKPZ
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2 - MeTa ocBiTHbOI nporpamu / Educational programme purpose

MigroToBka axiBuUiB, 34aTHNX CTBOPIOBATH,
BMNPOBaA XyBaTW Ta CyNPOBOAXYBaTWN KBaHTOBE
nporpamMHe 3abesnevyeHHs Ta NOB'A3aHOI 3 HUM
OOKyMeHTaUil, ke nepenbavae npoBeneHHs
OOCNig)XeHb y MiXKANCUMNAIHAPHNX Fany3ax i3
3aCTOCYBaHHSIM KBAaHTOBUX aJIrOPUTMIB,
MeTOoAiB MallMHHOIO HaBYaHHSA Ta
KOoMbBiHaTOpHOI onTMMi3aUii, 3 MeToto
NPOAYKTUBHOIO OTPMMaHHSA KBaHTOBOIO
nporpamMHoro 3abe3neyeHHs, sKe € HaOinHUM i
e(heKTUBHO MPaLIlOE Ha KBaHTOBUX
KoMn'toTepax, a TakoXX 30aTHUX 34iNCHIOBATMU
iHHOBaUiNHY NpodecCinHy OiSNbHICTD,
iHTerpyBaTu iHHOBaUil B peasibHUN CEKTOP
€KOHOMIKW, Wo 3abe3nevye
KOHKYPEHTOCMPOMOXHICTb Ha Cy4aCHOMY PUHKY
npaui BUNMYCKHUKOBI AaHOI OCBITHbOI Nporpamu.
MeTa oCBiTHbLOI MporpamMu BignoBsigae
MPIOPUTETHUM HaNpsMaM PO3BUTKY HaYKN i
TexHikun, cBiToBMM Hanpamam Industry 5.0,

Micil Ta cTpaTerii po3BuTKy KIl iM. Irops
Cikopcbkoro Ha 2025-2030 poku wono
hopMyBaHHA cycnifibCTBa ManbyTHbLOro Ha
3acajax KOHUenLuii CTaaoro po3BnTKy,
undpoBoi TpaHchopMaLil.

Training specialists capable of creating,
implementing, and maintaining quantum
software and related documentation, involving
research in interdisciplinary fields with the
application of quantum algorithms, machine
learning methods, and combinatorial
optimization, with the aim of efficiently
producing quantum software that is reliable and
operates effectively on quantum computers, as
well as specialists capable of carrying out
innovative professional activities and integrating
innovations into the real sector of the economy,
thereby ensuring the competitiveness of
graduates of this educational programme in the
modern labour market.

The aim of the educational programme
corresponds to the priority areas of science and
technology development, global trends of
Industry 5.0, and the mission and development
strategy of Igor Sikorsky Kyiv Polytechnic
Institute for 2025-2030 regarding the formation
of the society of the future based on the concept
of sustainable development and digital
transformation.
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3 - XapakTepucTuKa ocBiTHbOI nporpamu / Educational programme characteristics

MpeameTHa o6nacTtb / Subject area

O6'eKTOM BUBYEHHS Ta NMPOGECIiViHOI Aisi/IbHOCTI
MaricTpa 3 iH>XeHepii NporpamMHoro
3abe3neyvyeHHs € npouecn po3pobneHHs,
Moaundikauii, aHanily, 3abesnevyeHHs AKOCTI,
BMNPOBAaAKEHHS i CyNpPOBOO)XEHHS MPOrpaMHoOro
3abe3neveHHs.

Lini HaB4aHHS: NigroToBKa axiBuUiB, AKi 34aTHI
CTaBUTN pO3B’A3yBaTW CKAaOHI 3agavi i
npobnemu 3 po3pobneHHs, 3abesneyeHHs
AKOCTi, BNPOBaA )XEHHSA Ta CynpoBoay
nporpamMHux 3acobie, wWo nepenbayac
npoBeAeHHA gocniaXeHb Ta/abo 30inCcHEHHS
iHHOBaLiN Ta XapaKTepPU3YyeETbCA
HEeBM3HAYEHICTIO YMOB i BUMOT.

TeopeTUYHWI 3MICT npeagMeTHOI obnacTi: 6a30Bi
MaTeMaTWUYHi, iIHPONOriYHi, NiHrBICTUYHI,
€KOHOMIiYHi KOHUEeNTYyasibHi MOJIOXKEHHS Wo40
po3pobsieHHSA | cynpoBoAy NPOrpaMHoOro
3abe3nevyeHHs Ta 3abe3neyeHHs NOro sIKOCTI.
MeToau, MeTOANKN Ta TEXHOJIOrII: MeToaun
aHanizy Ta MonentoBaHHSA NpuknagHoi obnacTi,
BUSABNEHHSA iHHOopMaUinHMX noTpeb,
Knacudikauii Ta aHanisy gaHux ans
MPOEKTYBAHHA NPOrpaMHoOro 3abesneyvyeHHs;
MeToaun po3pobsieHHS BMMOr 40 MPOrpaMHoOro
3abe3nevyeHHs; meToau aHanisy i nobynosu
Mopenen nporpaMHoro 3abesnevyeHHs; metoam
MPOEKTYBaHHSA, KOHCTPYIOBaHHS, iHTerpauil,
TecTyBaHHSA Ta BepugikaLil nporpamMHoro
3abe3nevyeHHs; meToan Mmoaudikauii
KOMMOHEHTIB i 4aHUX MPOrpaMHoOro
3abe3nevyeHHs; Modeni i MeToan HafinHOCTI Ta
AKOCTIi B MpOrpaMHiln iHXXeHepii; meToaun
yrnpaB/iHHA MPOEKTAaMN NPOrPaMHOro
3abe3neveHHs.

IHCTpyMeHTU Ta obs1aaHaHHA: NPOrpPaMHo-
anapaTHi Ta XxMapHi 3acobu NiATPUMKK NPOLLECIB
iH>XXeHepii NnporpamMmHoro 3abesnevyeHHs

The object of study and professional activity of a
Master of Software Engineering comprises the
processes of development, modification,
analysis, quality assurance, implementation, and
maintenance of software.

Learning objectives: training specialists capable
of formulating and solving complex tasks and
problems related to the development, quality
assurance, implementation, and maintenance of
software tools, involving research and/or
innovation and characterized by uncertainty of
conditions and requirements.

Theoretical content of the subject area: basic
mathematical, infological, linguistic, and
economic conceptual principles related to
software development and maintenance, as well
as software quality assurance.

Methods, methodologies, and technologies:
methods of analysis and modelling of the
application domain, identification of information
needs, classification and analysis of data for
software design; methods of software
requirements development; methods of analysis
and construction of software models; methods of
software design, construction, integration,
testing, and verification; methods of
modification of software components and data;
models and methods of reliability and quality in
software engineering; methods of software
project management.

Tools and equipment: software, hardware, and
cloud-based tools supporting software
engineering processes.

OpieHTauina ocBiTHLOI Nnporpamm / Scope

OcBiTHbO-NpodecinHa

Educational-professional programme

OcHoBHUM (pOKYC OCBiTHbOI nporpamu / Main focus
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OcCHOBHUI (hOKYC OCBITHBLOI NporpamMm -
npouecu popMytoBaHHS BUMOI, MPOEKTYBaHHS,
KOHCTPYIOBaHHSAY, TeCTYyBaHHS, BNPOBaL XEHHS
i CynpoBOA>KEHHS KBAaHTOBOIr0 MPOrpaMHOro
3abe3neyeHHs i3 BUKOPUCTAHHAM
MaTeMaTUYHUX 3acaj KBaHTOBMX 0B64YMCIEHD,
hyHOaMEeHTaNbHUX CTPYKTYpP AaHUX ANS
KBaHTOBMX 064MCNeHb, TEOpii KBAaHTOBOI
iHopMaLii, KBAHTOBUX arOpPUTMiB, KBA@HTOBOI
CKNaJHOCTI, NIOriKN KBaHTOBMX 064YNCNEHD,
KBaHTOBMX MOB NpOrpaMmyBaHHA ANs
NpakTUYHOI peanisauii Ta 3aCTOCyBaHHSA
KOHLeNuin i MeToAiB KBAHTOBMX 064NCIEHb NpU
PO3B'A3aHHI CKNaAHMX HaYKOBO-MPAKTUYHUX
Mi>XKONCUUMIiHAPHNX 3a4aM.

[aHa ocBiTHA NporpamMa 3abesnevye HabyTTA
OCBIiTHbOI KBanigikaLil 4159 BUKOHAHHS
npodecinHol AiSNbHOCTI, MOB'A3aHOI 3
BUPILLEHHAM CKaQHUX HAYKOBO-MPAaKTUYHNX
3apad i npobnem 3 MmogentoBaHHS,
KOHCTPYIOBaHHS, BNPOBaA XXEHHS Ta CynpoBoay
KBaQHTOBOIO nMporpamMHoro 3abesneyeHHs,
anropuTMiyHoro 3abesneyeHHsa KBaHTOBUX
ob4yncneHb, MeToiB KBaHTOBOI ME@XaHiKW Ta
Teopii kBaHTOBOI iHopMaLii.

Mpwv nigroToBLi 3a AaHO NporpamMoto
3006yBayi BULLOI OCBITU MalOTb MOXJIMBICTb
OTPUMATN 3HAHHS 3 IHWNX rany3en 3HaHb
3aBAAKN (POPMYBaHHIO MTHYYKOI iHAMBIAYaNbHOI
TPa€EKTOPIi HABYaHHS.

Kno4oBi c/ioBa: iHXXeHepisa KBaHTOBOI O
nporpamMHoro 3abesnevyeHHs, KBaHTOBE
nporpamMHe 3abe3nevyeHHs, KBAaHTOBI MOBU
nporpaMmyBaHHS,, KBAHTOBI 064NCNEHHS,
KBaAHTOBMI aJirOPUTM, KBQHTOBE MaLUNHHE
HaB4YaHHS, KBAQHTOBA MexaHika, KBaHTOBa
iHpopMaLis, KBQHTOBA CUMYNALiS, KBAHTOBI
3acobu mogentoBaHHS.

The main focus of the educational programme is
on the processes of requirements formulation,
design, construction, testing, implementation,
and maintenance of quantum software using the
mathematical foundations of quantum
computing, fundamental data structures for
quantum computing, quantum information
theory, quantum algorithms, quantum
complexity, quantum computing logic, and
guantum programming languages for the
practical implementation and application of the
concepts and methods of quantum computing in
solving complex scientific, practical, and
interdisciplinary problems.

This educational programme provides the
acquisition of an educational qualification for
professional activity related to solving complex
scientific and practical tasks and problems in the
modelling, construction, implementation, and
maintenance of quantum software, algorithmic
support for quantum computing, methods of
guantum mechanics, and quantum information
theory.

During their studies under this programme,
higher education students have the opportunity
to acquire knowledge from other fields through
the formation of a flexible individual learning
trajectory.

Keywords: quantum software engineering,
guantum software, quantum programming
languages, quantum computing, quantum
algorithm, quantum machine learning, quantum
mechanics, quantum information, quantum
simulation, quantum modelling tools.

OcobnuBocTi ocBiTHLOI nporpamu / Features
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I'PyHTOBHa MaTeMaTU4YHa MiAroToBKa y
MOEOHAHHI i3 Cy4YaCHO NpodecinHoto
NiAroTOBKOI, IKa [O3BOISAE MPOBOAUTM
OOCNiAHNUBbKY Ta iIHHOBALINHY AiSNIbHICTb i
npauoBaTu K 3 NepenoBMmMum 3acobamu
peani3auii KBAHTOBUX 064YMCNEHb, TaK i 3
Cy4aCHUM KBaAHTOBMM MpPOrpamMHuUM
3abe3nevyeHHaAM Ta hpernMBOpPKaMWU.

OcBiTHA nporpama nepenbavae Takox
BMBYEHHSA KBAaHTOBO-KJAaCUYHUX FibpnaHunx
NigxoAiB 3 ypaxyBaHHAM Cy4aCHUX [OCATHEHb
KBAHTOBOI iIHPOPMATUKN, BUCOKOrO PiBHSA
MiDKONCUNNIHAPHOCTI, @ TakKoX
HEBWU3HA4YeHOCTi yMOB, 0BMeXeHb i
TEXHOJIOM4YHUX BUMOI Ha eTani BNpoBaO )XXeHHS
piweHb.

Mpw NigroToBLi 3a AAHOK OCBITHLOO
nporpamoto yBara NpuAainaeTbcsa HabyTTO
CTyYAEeHTaMN PO3BUTKY MPaKTUYHUX HAaBUYOK
poboTu, o 3abe3nevynTb BUNYCKHUKY LLUBUOKE
BKJIlOYEHHSA B pobo4nii npouec 6e3 o0AaTKOBOro
HaB4YaHHSA. 3abe3nevyeHHs rapaHTOBaHOI0O PiBHSA
TEXHOOrYHOI NiAroTOBKN CTYAEHTIB
BignoBigHO 00 NoTpeb ranysi AocAraeTbCs
LWIAXOM MPOoBeAEeHHS HaBYasIbHUX 3aHATb Ha
6a3i nabopaTopii iHXKeHepii KBAHTOBOIro
nporpamMHoro 3abesnevyeHHs, sKa CTBOpPEHa Ha
hakynbTeTi iHhopMaTUKK Ta 064MCNoBanbHOI
TEeXHIKN.

Peanizauis nporpamu nepepnbayac 3anyvyeHHs
00 ayOUTOPHUX 3aHATb NpodecioHanis-
NpakTUKiB, eKCNepTiB ranysi, NpeaCcTaBHUKIB
poboTonaBuiB..

Mpoxoa>keHHs nepeannaoMHOT NPakKTUKK Ha
H6a3ax NpoBiAHMX KOMMaHIN 3a haxomM.
Y4aCcHUKM OCBITHBOrO NpoLLecy MalTb
MOXXJIMBICTb [OAY4YUTUCA A0 Nporpam
Mi>KHapoAHOI akaaeMivyHOi MOBiNbLHOCTI.

Thorough mathematical training combined with
modern professional training enables students
to conduct research and innovative activities
and to work both with advanced tools for
implementing quantum computing and with
modern quantum software and frameworks.
The educational programme also provides for
the study of quantum-classical hybrid
approaches, taking into account current
advances in quantum informatics, a high level of
interdisciplinarity, as well as the uncertainty of
conditions, constraints, and technological
requirements at the stage of solution
implementation.

In the course of training under this educational
programme, attention is paid to the
development of students’ practical skills, which
will enable graduates to quickly become
involved in the workflow without additional
training. A guaranteed level of students’
technological training in accordance with the
needs of the field is ensured through conducting
classes at the Quantum Software Engineering
Laboratory established at the Faculty of
Informatics and Computer Science.

The implementation of the programme involves
the participation of professional practitioners,
industry experts, and representatives of
employers in classroom activities.
Pre-graduation internship is carried out at
leading companies in the relevant field.
Participants in the educational process have the
opportunity to take part in international
academic mobility programmes.
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4 - MpupaTHICTb BUNYCKHUKIB A0 NpaueBsialuTyBaHHA Ta NOAaNbLIOro HaB4aHHSA /
Eligibility of graduates for employment and further study

MpupaTHicTe g0 npauesnawtyBaHHsa / Eligibility for employment

MaricTpu 3 iHXXeHepii nporpamMHoro
3abe3neyvyeHHsa MOXYTb NpaLuoBaTh
pPO3p0BHUKaMN KBaHTOBMX NPOrpaMHUX CUCTEM
y pPi3HMX chepax AiaNnbHOCTI JI0AMNHN, Y TOMY
YNCNi KBAHTOBOrO NPOrpaMyBaHHS,
iHTenekTyanbHux IC (Intelligent Systems
Developer), apxiTekTopamu iHhopMaLinHUX
cuctem, paxiBusMM 3 XMapHUX 064YnUCNEHb
(Cloud Engineer), po3pobHukamMmum NporpamMHoOro
3abe3nevyeHHs (Software Developer),
apxiTeKkTopamu nporpamMHoro 3abesneyeHHs
(Software Architect).

Buon eKoHOMIYHOT AiafbHOCTI: 62
KomMmn'toTepHe nporpamMyBaHHA,
KOHCY/NbTYBaHHS Ta MNOB’'A3aHa 3 HUM
DiSANbHICTb;

63 HapaHHA iHopMaLinHmux nocnyr; 72
HaykoBi focnig>eHHs Ta po3pobku.

Ha3swu npodecin 3rigHo HauioHanbHOro
knacugikatopa YkpaiHu (Knacudgikatop
npodecin (OK 003:2010)): 2131.2
ALMIHICTpaTop AaHuXx;

2131.2 AHaniTUK 3 KOMMN'IOTEPHUX
KOMYHiKaLin;

2131.2 IHXeHep 3 NnporpaMHoro 3abe3snevyeHHs
KOMM'I0TEepIB;

2131.2 IHXXeHep-NporpamicT,;

2131.2 MporpaMicT (NnpnknagHun);

2132.1 MonoALWmnn HayKoBUiA

CcniBpobiTHMK (MporpamMmyBaHHS);

2132.1 HaykoBum

CcniBpobiTHMK (MporpamMyBaHHS);

2132.1 HaykoBun cniBpobiTHUK-

KOHCY/IbTaHT (NporpamMyBaHHA);

2132.2 IHXKeHep-NporpamicT;

2132.2 MporpamicT npuknagHum;

2132.2 lMporpamicT CUCTEMHUN;

2139.2 IHXKeHep i3 3aCTOCyBaHHA KOMN'OTEPIB;
2149.2 AHaniTMK cuctem.

Masters of Software Engineering may work as
developers of quantum software systems in
various fields of human activity, including
quantum programming, intelligent information
systems (Intelligent Systems Developer),
information systems architecture, cloud
computing (Cloud Engineer), software
development (Software Developer), and
software architecture (Software Architect).
Types of economic activity: 62 Computer
programming, consultancy, and related
activities;

63 Information service activities; 72 Scientific
research and development.

Occupational titles according to the National
Classification of Ukraine (Classification of
Occupations DK 003:2010): 2131.2 Data
Administrator;

2131.2 Computer Communications Analyst;
2131.2 Computer Software Engineer;

2131.2 Software Engineer;

2131.2 Application Programmer;

2132.1 Junior Researcher (Programming);
2132.1 Researcher (Programming);

2132.1 Research Consultant (Programming);
2132.2 Software Engineer;

2132.2 Application Programmer;

2132.2 Systems Programmer;

2139.2 Computer Applications Engineer;
2149.2 Systems Analyst.

NMopanbwe HaB4aHHA / Further study

MaricTpu MatoTb MOXJ/IUBICTb MPOAOBXNTHU
HaB4YaHHA Ha TPeTbOMY (OCBITHbLO-HAaYKOBOMY)
PiBHi BULLOI OCBiTK A4 3006yTTAa CTyneHs
[oKTopa dinocodii. HabyTTa foaoaTKoBUX
KBasNidikauin B cncTemi NicnsagunaoMHoOI OCBIiTH.

Master’s graduates have the opportunity to
continue their studies at the third educational-
scientific level of higher education to obtain the
Doctor of Philosophy degree. They may also
acquire additional qualifications within the
system of postgraduate education.
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5 - BuknapaHHA Ta ouiHioBaHHA / Teaching and assessment

BuknapaHHa Ta HaBYaHHA/Teaching and studying

OcBiTHbOW NporpamMoto nepenbaveHe
CTYyOEHTOLLeHTPOBaHE HaBYaHHSA. 3arajbHuUN
CTW/b HaBYaHHSA - 3aBOAaHHAOPIEHTOBAHWA.
Jlekuil, npakTU4Hi Ta CeMiHApPCbKi 3aHATTS,
KOMM'I0TEePHI MpakTuKyMu i nabopaTopHi
poboTu; KypcoBi poboTu i iHOUBIAYyaNbHI
3aBOaHHS; KOHCYIbTalil i3 BUKNagadamu,
TEXHONOriA 3MillaHOro HaB4YaHHSA 3a AeAKUMU
OCBIiTHIMM KOMMOHEHTaMM, NPaKTUKW | EKCKYPCIT;
BMKOHAHHSA MaricTtepcbKoi gncepTauil.

The educational programme provides for
student-centred learning. The general learning
style is task-oriented.

Lectures, practical and seminar classes,
computer workshops and laboratory work;
course papers and individual assignments;
consultations with teachers; blended learning
technology for certain educational components;
internships and excursions; completion of a
Master’s thesis.

OuiHloBaHHA / Assessment

OUuiHIOBaHHSA 3HaHb CTYAEHTIB 34iNCHIOETLCA Y
BiANOBIAHOCTI A0 MNMONOXXEHHSA NPO CUCTEMY
OLUiHIOBAHHA pe3y/ibTaTiB HaBYaHHSA CTYAEHTIB
KMl im. Irops Cikopcbkoro 3a ycima Bugamu
ayaMTOpPHOI Ta Nno3aayanTopHOi poboTu
(BXigHWN, NOTOYHUNA, PYBIXKHMIA, NiACYMKOBUIA
KOHTPOJIb); YCHUX Ta MMCbMOBUX €K3aMeHiB,
3ahikiB..

Assessment of students’ knowledge is carried
out in accordance with the Regulation on the
System for Assessing Students’ Learning
Outcomes at Igor Sikorsky Kyiv Polytechnic
Institute for all types of classroom and
extracurricular work, including entrance,
current, mid-term, and final assessment, as well
as oral and written examinations and pass/fail
assessments.
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6 - NMporpamMHi KoMmneTeHTHOCTI / Programme competencies

IHTerpanbHa KOMMNETEHTHICTb

/ Integral competence

30aTHICTb PO3B'sAI3yBaTW 3adadi i BMpillyBaTK
npobaemun y pisHUX rasayssax i3 3aCTOCYyBaHHAM
iH>XXeHepii KBaHTOBOIr0 NMPOrpaMHOro
3abe3nevyeHHs, Wo nepeabayvyae NpoBeeHHs
nocnigxxeHb Ta/abo 34iNCHEHHS iIHHOBAUIN i3
3aCTOCYyBaHHSAM MeTofiB Ta 3acobiB KBAHTOBUX

Ability to solve complex tasks and problems
in various fields using quantum software
engineering, involving research and/or
innovation through the application of
methods, models, algorithms, and tools of
quantum computing.

ob4ncneHs.
3aranbHi komneteHTHOCTI (3K) / General competencies
3K |3paTHiCTb 00 abCTPaKTHOro MUC/IEHHS, Ability to abstract thinking, analysis and
01 |aHanisy Ta CMHTe3y synthesis
3K |3paTHicTb cninkyBaTUCA iHO3eMHOK MOBOO SK |Ability to communicate in a foreign language
02 |yCHO, TaK i NMCbMOBO. both orally and in writing.

3K |3[aTHICTb NPOBOANTU O0CNIAXXEHHSA Ha Ability to conduct research at an appropriate
03 |BiANOBIOHOMY pPIiBHI. level.

30aTHICTb CcnifikyBaTnCA 3 NnpeacTaBHnkamm  |Ability to communicate with representatives of
3K |iHWnx npodecinHnx rpyn pi3HOro pieHA (3 other professional groups at different levels
04 |ekcnepTaMu iHWKWX rajay3en 3HaHb/BUAIB (with experts from other fields of

€KOHOMIiYHOI AOiiNbHOCTI).

knowledge/types of economic activity).

3K |3paTHicT, FenepyBatui HOBI IA€l Ability to generate new ideas (creativity).
05 |(KpeaTuMBHICTb).
daxoBi komneteHTHOCTI (PK) / Professional competencies
OK ;’J%aLH';;::Hf;;ﬁ?iTKM Bnaailﬂ:;;g:_v?ﬁgad" Ability to analyze subject areas, form, classify
01 My ! y A software requirements.

nporpamMHoro 3abe3snevyeHHs.

30aTHICTb po3pobnsAaTu i peanizoByBaTu

Ability to develop and implement scientific

cg;( HayKoBi Ta/abo npuknagHi NnpoekTn y cpepi  |and/or applied projects in the field of software

iHXXeHepii NnporpamHoro 3abesnevyeHHs. engineering.

3AATHICTL MPOEKTYBAT aPXITEKTYPY Ability to design software architecture, to
®K |nporpamHoro 3abesnedyeHHs, MOOENIOBATH L .

. model the functioning processes of individual
03 |npouecn PYHKLIOHYBAHHA OKpeMNx
; ) . subsystems and modules.

nigcucrtem i mogynis.
OK 3AaTHICTL PO3BMBATH | P€anisoByBaThl HOBI Ability to develop and implement new

KOHKYPEHTOCMNPOMOXXHI ifei B iHXeHepii o ; ) .
04 competitive ideas in software engineering.

nporpamMHoro 3abesnevyeHHs.

30aTHICTb po3p06nﬂTm,.aHa{_1_|3yBaTm Ta Ability to develop, analyze and apply
@K |3acTocoByBaTu cneuundikauii, ctTaHgapTy, P s

) . specifications, standards, rules and guidelines
05 |npaBuna i pekoMmeHgauil B cepi iHXeHepil ; : . :
in the field of software engineering.

nporpamMHoro 3abe3sneyeHHs.

3£."aTH'CTb €peKTNBHO KepyBaTti Ability to effectively manage financial, human,
OK |piHaHCOBUMWN, NIOACLKUMU, TEXHIYHUMW Ta

06

iHLWMW MPOEKTHMMN pecypcamu y cdepi
iH>XXeHepii nporpamHoro 3abesne4vyeHHs.

technical and other project resources in the
field of software engineering.

30aTHICTb KPUTUYHO oCMUCOBaTU Npobnemu
y ranysi iHpopmMaLinHNX TeXHONOriN Ta Ha

Ability to think critically about problems in the
field of information technology and at the

@K |Mexi ranysemn 3HaHb, iHTerpyeaTu BignosigHi |boundaries of fields of knowledge, integrate
07 |3HaHHA Ta po3B’A3yBaTW CKNaAHI 3agadiy relevant knowledge and solve complex
LWNPOKUX abo MynbTUAMNCUNNIHAPHUX problems in broad or multidisciplinary
KOHTEeKCTax. contexts.
30aTHICTb po3pobasATK | KOOpAWNHYBaTKU . .
A Po3p . OpANHY Ability to develop and coordinate processes,
npouecu, eTanu Ta iTepauii XXUTTEBOIr0 LUKNY i . :
) stages and iterations of the software life cycle
®K |nporpamHoro 3abesne4yeHHs Ha OCHOBI L
~ . based on the application of modern software
08 |3acToCcyBaHHSA Cy4YacHUX Moenen, MeToLiB Ta
" development models, methods and
TexHosOorin po3pobneHHa NporpaMHOro )
technologies.
3abe3neveHHs.
@K |3paTHicTb 3abe3nedyyBaTy AKiCTb . :
Ability to ensure software quality.
09 |nporpamMHoro 3abe3snevyeHHs.
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30aTHICTb po3pobnsATu, aHanisyBaTn Ta
yOOCKOHa/IloBaT! KBAHTOBI anropuTMun ons
BUPILLEHHSA MPUKNaAHNX 3aBOaHb 3

Ability to develop, analyze, implement, and
improve quantum algorithms for solving
applied problems, taking into account the
specific features of quantum computational

OK axyBaHHAM Creungikm KBAHTOBUX . ; . . )
ypaxy L - models, including single- and multi-qubit
10 |ob4umcnoBanbHUX Modenen (oaHo- Ta . . .
! 2 . operations, unitary transformations, quantum
baraTokybiTHUX onepauin, yHiTapHUX o
X measurements, as well as the capabilities of
nepeTBOPEHb Ta BUMIpOBaHb), KBAHTOBUX .
. . ; quantum simulators and modern quantum
CUMYNATOPIB Ta PPENnMBOPKIB. .
programming frameworks.
30aTHICTb CaMOCTINHO hopMytoBaTH . . .
A popmy Ability to independently formulate applied
npukKnagHe 3aBOaHHA, gke noTpebye .
problems that require the use of a quantum
3aCTOCYBaHHSA KBAHTOBOIro 0641MCAOBaNbLHOIO . S L
; : o computing approach, justify the feasibility of
@K |nioxopy, Ta peani3oByBaTu UOro . )
. : applying quantum methods, and implement
11 |anropuTMivyHe po3B'A3yBaHHA 3 . . ; .
7= . algorithmic solutions using the tools and
BUKOPUCTaHHAM 3acobiB i MeToAiB KBaHTOBUX . ) ;
. methods of quantum computing, including
ob4ncneHb, B TOMY YNCAI CyHaCHUX ;
- . ; modern quantum simulators and frameworks.
CUMYNATOPIB | hpenMBOpKiIB.
30aTHICTb onepyBaTu 6a3zoBMn noHATTAMK  |Ability to operate with the basic concepts of
KBaHTOBOI iHopMaLii (KkBaHTOBI 6iTw, quantum information, including quantum bits,
oK cynepnosuuis, 3anayTaHiCTb), 3aCTOCOBYBaTU [superposition, and entanglement; to apply
1> |MeToan NiHinHOT anrebpn ong onncy linear algebra methods to describe quantum
KBaAaHTOBUX CTaHiB i baraTtokybiTHMX cnctem Talstates and multi-qubit systems; and to model
MOLENOBATU iX Y KOHTEKCTi KBAaHTOBUX them in the context of quantum computing
ob4ncneHb i KOMyHiKaLin. and communications.
30aTHICTb NPOEKTYBATU, pO3pobNATH Ta . . .
AaT! P y posp Ability to design, develop, and implement
peanisoByBaTu NporpamMHe 3abesneyeHHs ans . .
. software for quantum computing using
KBAHTOBUX 0BYNC/IEHb i3 BUKOPUCTAHHSAM :
DK modern programming languages, quantum
Cy4YaCHMX MOB NpOrpaMyBaHHS, KBAaHTOBUX . o
13 DPEAMBODKIB | CUMYNSTODIB 3 ypaxyBaHHAM frameworks, and simulators, taking into
P PKIB y P ypaxy account the specific features and limitations of
ocobnmBocTen Ta obMexxeHb KBaHTOBUX . .
. quantum computing architectures.
ob4ncnoBaNbHUX apxiTEKTYP.
34aTHICTb NOEgHYBaTU MeToaun KnacmdHoro  |Ability to integrate classical machine-learning
MaLINHHOI0 HaB4YaHHSA 3 KBAHTOBUMU methods with quantum approaches to build
®K |nipxonamu ans nobynosu ribpnaHux moaenenfhybrid models and algorithms that leverage
14 |Ta anropmuTMmiB, WO BUKOPUCTOBYIOTb KBAHTOBI [quantum advantages in classification,

rnepesaru y 3agadax Knacudikauir,
onTUMi3auii Ta 3MEHLIEHHS BUMIPHOCTEN.

optimization, and dimensionality-reduction
tasks.
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7 - NMporpaMHi pesynbtatyu HaB4aHHA (MPH) / Programme learning outcomes

3HaTKM i 3aCTOCOBYBATU Cy4acHi NpodecinHi

Know and apply modern professional

[PH |cTaHgapTW i iHWi HOPpMaTUBHO- NPaBOBI
Aap i PMg P standards and other regulatory and legal
01 |ODOKYMEHTW 3 iHXXeHepii MporpaMHoOro ) .
documents on software engineering
3abe3neyeHHs
OuiHtoBaTN i BUBMpPaTK eheKTUBHI MeToaMN i Evaluate and choose effective methods and
fPH Moperni po3pobneHHs, BNpoBaO XeHHS, models of software development,

02 |CYNPOBOAY NpOrpamHoro 3abe3neyvyeHHs Ta implementation, support and management of
ynpaB/iHHA BigMOBIiAHMMN NpouecaMun Ha BCix |relevant processes at all stages of the life
eTanax XUTTEBOrO LUKIY. cycle.

b BaTW i AoCnigKyBaTu Mogeni . .
rPH iH@g Mauiﬂﬁmx nﬂoZeciB n 'D'I/IKJ'Ia,EI,HiI7I Construct and research models of information

03 pM P y np processes in the applied field.
obnacTi.

Buasnatu iHchopMauinHi notpebn i e . .
rpPH . ®op H P Identify information needs and classify data
KnacugikyBaTu AaHi AN NPOeKTyBaHHSA )

04 for software design.
nporpamMHoro 3abe3sneyeHHs.

Po3pobnatun, aHanizysaTtn, obrpyHTOBYBaTH A .
rPH P y Py y Develop, analyze, justify and systematize
Ta cuctemMaTusyBaTy BMMOrM 40 NPOrpamMHOro )

05 software requirements.
3abe3neveHHs.

Po3pobnaTu i ouiHoBaTK CcTpaTerii Develop and evaluate software design
NMPOEKTYBaHHSA NPorpaMHNX 3acobis; strategies; substantiate, analyze and evaluate
lPH |0o6r'pyHTOBYBaTN, aHani3yBaTu i OLiHIOBATH options for project solutions from the point of

06 |BapiaHTV NPOEKTHUX pilleHb 3 TOYKN 30pYy view of the quality of the final software
AKOCTI KIHLLEBOIr0 NPOrpamMHOro NPoaykTy, product, resource limitations and other
pecypcHMx obMexxeHb Ta iHWKX (haKTopiIB. factors.

AHanisyBaTwn, OLiHIOBATW i 3aCTOCOBYBATU Ha
fpH |EMCTEMHOMY PiBHi Cy4acHi NnporpamMHi Ta Analyze, evaluate and apply modern software

07 anapaTHi nnaTdopmMn oasa po3B’A3aHHSA and hardware platforms at the system level to
CKJIaAHNX 3afay iHXXeHepii nporpamMHoOro solve complex software engineering problems.
3abe3neveHHs.

Po3pobnatn i MoandikyBaTn apxiTekT . .
rPH P Andiky P ypy Develop and modify software architecture to
nporpamMHoro 3abesnedyeHHsa ong peanisauii .
08 meet customer requirements.
BMMOI 3aMOBHUKa.
O6brpyHToBaHO BUbupaTn NnapagurmMmm i MoBm . .
Reasonably choose programming paradigms
nporpaMmyBaHHS a4 po3pobsieHHsA ’
rPH and languages for software development;
nporpamMHoro 3abesnevyeHHs; 3aCTOCOBYBaTU

09 . . apply modern means of software development
Ha MpaKTuLi cy4acHi 3acobu po3pobaeHHS in practice
nporpamHoro 3abesnevyeHHs. P '

MoaundikyBaTn iCHy4Yi Ta po3pobnsaTn HoBI . - . .
rPH Ang yBaTh ICHY PO3p Modify existing and develop new algorithmic
aNropuUTMIYHI pilleHHs OeTasIbHOro . . .

10 solutions for detailed software design
NMPOEKTYBaHHA NPOrpaMHoOro 3abesne4vyeHHs
3abe3nevyBaTu SKICTb Ha BCiX CTamdisax
XNTTEBOIO LNKY NPOrpamMHOro . .

H Yy Nporpamx Ensure quality at all stages of the software life
3abe3mneYyeHHs, y TOMy 4uchi 3 . . .
rpPH - cycle, including using relevant models and
BUKOPUCTaHHAM pesieBaHTHUX Moaenen Ta .
11 . . . evaluation methods, as well as means of
MeTOAiB OLUiHIOBaHHSA, a TakoX 3acobis ; o
: . .. [automated software testing and verification.
aBTOMaTM30BaHOIr0 TeCTyBaHHSA i Bepudikawii
nporpamMHoro 3abe3sneyeHHs.
MpunMmaTn edheKTUBHI OpraHi3auinHo- - N
I‘FI) aBniHCbK(ip iLIeHHS Bp MOBaI; Make efficient organizational and
rpH |Y1P pil BY management decisions in conditions of
HEeBWU3HA4YeHOCTi Ta 3MiHW BUMOT, . : :
12 . : uncertainty and changing requirements,
NMOPIBHIOBATK afibTEPHATMBY, OLiHIOBATU : :
compare alternatives, assess risks.
PU3NKW.
KoHgpirypyBaTu nporpamMHe 3abesnevyeHHs, ) .
P YPYE porp Configure software, manage its changes and
[MPH |kepyBaTu Noro 3amiHaMmn Ta po3pobsieHHAM g
" : development of software documentation at all
13 |nporpaMHOI AOKYMeHTaLil Ha BCiX eTanax X
stages of the life cycle.
XUTTEBOIO LUKAY.
[PH |MporHo3yBaTn po3BUTOK MporpaMHux cnctem |Forecast the development of software systems
14 |Ta iHopMaLiNnHUX TEXHONOTIN. and information technologies.
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34iNCHIOBATN PEIHXUHIPUHT NPOrpaMHOro

[1PH : . Carry out software reengineering in
3abe3mnevyeHHs BiANOBIAHO A0 BUMOIr X .
15 accordance with customer requirements.
3aMOBHMKa.
MnaHyBaTK, OpraHi3oByBaTu Ta 34INCHIOBATHU . .
[1PH TecT B(BaHHF; Bpe I/I(biKaBI/_l,iiO T3 BanJil,u,aLl,iro Plan, organize and carry out software testing,
16 y » BEP verification and validation.
nporpamMHoro 3abesnevyeHHs.
36bupaTn, aHanizyBaTun, ouiHOBaTN HEOOXiOH . .
JJ,J'IFIppOBB"FBaHHﬂyHa K'OBII;IJ.X i anKnaumeﬂ y Collect, analyze, evaluate information
rPH . | Hay necessary for solving scientific and applied
3a4ad iHbopMaLio, BUKOPUCTOBYHOHN . L2 .
17 HAYKOBO-TEXHI4HY NITEPaTYpy, 6331 AaHUX Ta problems, using scientific and technical
Hay! y ypy, literature, databases and other sources.
iHWIi g>xepena.
. . Ability to develop, analyze, improve and appl
BmiTn po3pobnatu, aHanizysaTw, y op, analyze, Imp , PPly
. |[quantum algorithms, including Shor’s,
yOO0CKOHaNoBaTy Ta 3aCTOCOBYBATUN KBAHTOBI , e
ANIFODUTMU. B TOMY Ynci Loba. F'bosepa Grover’s, VQE (Variational Quantum
rPH P ! y -opa, 1 poBepa, Eigensolver), and QAOA (Quantum
VQE, QAOA, Ta ouiHOBaTKN IX CKAaAHICTb, . et .
18 . . . : Approximate Optimization Algorithm), and to
e(heKTUBHICTb i MPUAaTHICTb A0 peani3auii Ha . ,
, evaluate their complexity, performance, and
Cy4aCHUX KBaHTOBUX KoMn'toTepax abo o . .
feasibility for implementation on modern
cumynsTopax. ;
quantum computers or simulators.
Po3pobnaTn KBaHTOBI aIrOPUTMK Ta .
: . Develop quantum algorithms and apply
3aCTOCOBYBaTM Ha NPaKTULIi CyYacHi 3acobu . ;
. X modern tools and frameworks in practice for
Ta hpenMBOpPKN 4N1A MOLENOBAHHSA, aHaNi3y . . ! .
rpPH . ; modelling, analyzing, and implementing
Ta peanizauil KBAHTOBMX aaropuTMiB Npu X ; .
19 . quantum algorithms when solving a specific
BUPILLEHHSA KOHKPETHOro NpuKaagHoro . AR .
N applied problem, as well as justify the choice
3aBAaHHs, obrpyHTOBYBaTN BUbIp . .
! . . of algorithmic approaches.
ANropuUTMIYHUX MiAXOA4IB.
3HaTU pyHAaMEHTaNbHi NOMIOXKEHHS o
pr.. A . . . Know the fundamental principles of quantum
KBAHTOBOI MexaHikn Ta C(hopMOBaHi Ha iX . : N
) A - mechanics and the theoretical foundations of
OCHOBi TeopeTUYHi 3acai KBaHTOBOI ; )
) ) quantum information based on them; apply
[1PH |iHgpopMaLii, 3aCTOCOBYBATU Lii 3HaHHA O . . )
) oy : this knowledge to model information
20 |MopgentoBaHHS iHOPMaLINHNX NPOLECIB Y : .
processes in quantum systems and explain the
KBaAHTOBMX CUCTEMAX Ta MNOSACHIOBaTU X
AR . fundamental differences between quantum
dyHOoaMeHTaslbHi BiAMIHHOCTI KBAHTOBMX . ; )
. computing and classical computing.
ob4uncneHb Bif KNAaCUYHUX.
BMiTn po3pobnaTu, TecTyBaTu, CUMYJIOBATH .
VM posp yBar| Y Be able to develop, test, simulate, and debug
Ta BiANaro4>XyBaTu KBaHTOBI Mporpamm 3 ;
. quantum programs using open SDKs, modern
BUKOPUCTaHHAM BiakpuTmnx SDK, cy4yacHux .
[PH KBAHTOBMX CUMYSISITODIB | (hPEMMBOPKIB quantum simulators, and frameworks,
21 Y P P PKIB, applying the acquired knowledge to the
3aCTOCOBYO4YM HabyTi 3HaHHA Ans : . !
\ " modelling, analysis, and practical
MOOEIIOBaHHS, aHaNi3y Ta NPaKTUYHOI . . .
: implementation of quantum computing.
peanisauii KBaHTOBUX 064YNCNEHD.
BmiTn peanizoByBaTu 6a3oBi moaeni . . .
P Y A Be able to implement basic quantum machine
KBaAHTOBOI0 MalLUMHHOIO HaBYaHHS, ! . . .
. . learning models, including parameterized
[1PH |BKNIOHMalo4M napaMeTpmn3oBaHi KBAHTOBI oo
. i quantum circuits, and evaluate the
22 |cxeMu, Ta oLUiHOBaTN eheKTUBHICTb . ; .
. . effectiveness of hybrid quantum-classical
ribpnOoHMX KBAHTOBO-KJACUYHMX aJIrOPUTMIB )
algorithms on real datasets.
Ha peasibHMUX Habopax AaHuX.
3HaTn iHO3eMHY MOBY AnA 3abe3neyeHHs Know a foreign language to ensure
[1PH |mMiXXHapo4HOI KOMYHiKaLil B paMmKax BefeHHs |international communication in the context of
23 |HayKoOBO-NpoecinHol AiaNIbHOCTI; eTUKeTy scientific and professional activities, as well as

0iNoBOro NMCTyBaHHA

the etiquette of business correspondence.
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8 - PecypcHe 3abe3nevyeHHs peanisauii nporpammu / Resource provision for programme
implementation

KappoBe 3abe3n

euyeHHsn / Staffing

BignosigHO A0 KagpOBUX BUMOT LLOAO0
3abe3neyvyeHHs NPoBag)XeHHS OCBITHbLOI
OiNbHOCTI ong BignosigHoro piBHA BO,
3aTBepa)xeHux MNoctaHoBoto KabiHeTy MiHicTpis
YKpaiHu Big 30.12.2015 p. Ne 1187 B YMHHINR
peaakuii.

3anyyeHHs 0o BUKIagaHHsa daxisuis IT-
KoMnaHin, 3okpema, EPAM Systems, Infopulse
TOLLO.

In accordance with the staffing requirements for
ensuring the provision of educational activities
at the relevant level of higher education,
approved by Resolution of the Cabinet of
Ministers of Ukraine No. 1187 dated 30
December 2015, as amended.

Involvement of specialists from IT companies,
including EPAM Systems, Infopulse, and others,
in teaching.

MaTepianbHO-TexHiYHe 3ab6e3ney

eHHA / Material-technical support

BignoBigHO 00 TEXHONOrMIYHMX BUMOT LL,OA0
MaTepiasbHO-TeXHi4YHOro 3abesnevyeHHs
OCBITHbOI AiSANILHOCTI BiAMoOBiAHOro piBHA BO,
3aTBepoxeHux MNoctaHoBoto KabiHeTy MiHicTpis
YkpaiHu Bif 30.12.2015 p. Ne 1187 B YMHHIn
penakuii, CnifibHi HaBYabHI LEHTPK 3
koMmnaHieto EPAM Systems Ta TOB HBIM
«lHopMaLinHi TexHONOorii».

MpoBeneHHA nabopaTOpPHUX 3aHATb, BUKOHAHHS
KypCOBUX pobIiT Ta MaricTtepCcbKux

AucepTauin y HaB4YanbHO-HayKoBin nabopaTopii
iH>XXeHepii KBaHTOBOIro NPOrpaMHOro
3abe3nevyeHHs.

In accordance with the technological
requirements for the material and technical
support of educational activities at the relevant
level of higher education, approved by
Resolution of the Cabinet of Ministers of Ukraine
No. 1187 dated 30 December 2015, as
amended; joint training centres with EPAM
Systems and Information Technologies Research
and Production Enterprise LLC.

Laboratory classes, course papers, and Master’s
theses are carried out in the Educational and
Research Laboratory of Quantum Software
Engineering.

IHdbopMauiHe Ta HaBYasIbHO-MeToAUYHe 3abe3neuyeHHs / Information and methodological support of the

education

al process

BionoBigHO 4,0 TEXHOJIOTIYHUX BUMOI LLOA0
HaBYaJIbHO-MEeTOANYHOr0 Ta

iHpopMaLinHoro 3abe3nevyeHHs OCBITHbLOI
AiNbHOCTI BignoBigHoro pisHs BO,
3aTBepa)xeHux MNoctaHoBoto KabiHeTy MiHicTpis
YkpaiHu Big 30.12.2015 p. Ne 1187 B YMHHIR
penakduii.

HaB4yanbHO-MeTOOMNYHE 3abe3neYvyeHHs
(cnnabycun, KOHCMEKTW NeKLin, HaBYasbHi
MOCiBHMKW, Npe3eHTaL,il Towo) 3HaxXoAATbCS Ha
ancTaHuinHin nnatgopmi CikopCbKuni
(www.sikorsky-distance.org).

Pecypcun HaykoBo-TexHi4YHoi 6ibnioTekn Kl
iMm.Irops CikopcbKkoro.

In accordance with the technological
requirements for educational, methodological,
and information support of educational activities
at the relevant level of higher education,
approved by Resolution of the Cabinet of
Ministers of Ukraine No. 1187 dated 30
December 2015, as amended.

Educational and methodological materials,
including syllabi, lecture notes, textbooks,
presentations, and other resources, are
available on the Sikorsky distance learning
platform (www.sikorsky-distance.org).
Resources of the Scientific and Technical Library
of Igor Sikorsky Kyiv Polytechnic Institute.



http://www.sikorsky-distance.org/
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9 - AkapemMiyHa MobBinbHicTb / Academic mobility

HauioHanbHa kpeguTHa MobinbHicTb / National credit mobility

Mo>XNMBICTb y4acCTi CTYAEHTIB Y nporpamax
aKaneMiyHoi MobinbHOCTI

Possibility of student participation in academic
mobility programs

MixxHapoaHa KpeauTHa MobinbHicTb / International credit mobility

MoXXNUBICTb YKNaAaHHA yro npo Mi>XHapoaHy
akageMivyHy MobinbHicTb (Erasmus+ KAL),
noaBinnHe AMNJIOMYBaHHS.

The possibility of concluding agreements on
international academic mobility (Erasmus+
KA1l), double degree.

HaB4yaHHA iHO3eMHMX 3800yBayiB BULLLOI OCBiTH /

Study of foreign applicants of higher education

HaB4yaHH$ iHO3eMHUX 3006yBadiB BO, Ki
onaHoBytoTb Ol 3a NnporpamMmamMy Mi>KHapogHOI
akKageMivyHoi MobiNbHOCTI, HaBYaHHA MOXKe
MPOBOANTUCH aHININCbKOI abo yKpaiHCbKOLO
MOBOIO, 3@ YMOBM BONOAiIHHA 3006yBavYeM MOBOIO
HaBYaHHS Ha PiBHI He HuxX4e B2.

Training of foreign citizens for higher education
who master the educational program in
international academic mobility programs,
training may be conducted in English or
Ukrainian, provided that the applicant speaks
the learning language at a level not lower than
B2.

10 - NMpouenypa NnpucBoeEHHA npodecinHiux kBanicgikauin / Procedure for awarding
professional qualifications

He nepenbayeHo NpuCBOEHHS NpodecinHoi

No provision for the award of professional

KBanidikauii

qualifications
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2. MEPEJIIK KOMMOHEHTIB OCBITHbOI MPOrPAMMN / COMPONENTS of EDUCATIONAL

PROGRAMME
Kpeauris nip,ccp(:/l?(hgaaoro
Koa/Code OcBiTHI kKOMNoOHeHTK nporpam/Components EKTC/ECTS Y ;
: KoHTposto / Final
credits
control form
HOPMATWBHI ocBiTHi komnoHeHTU/Required (standard) components
O60B’5A3KOBi KOMMOHEHTW LMKY 3arasbHoi nigrotoBkun/General training cycle
IHHOBaLINHNN MEHEeO)XKMEHT Ta iHTeNeKTyasibHa BNacHICTb y ranysi IT /
3001 Innovative Management and Intellectual Property in IT 4.0 Ek3ameH / Exam
CTanuin iHHOBaUINHWA PO3BUTOK / . .
3002 Sustainable Innovative Development 2.0 3anix / Final test
MpakKTUYHNI KypC iIHO3eMHOT MOBW ANSA AiNIOBOI KOMYHiKaLii / . .
3003 Foreign language for business communication 3.0 3anix / Final test
0O60B’A3KOBIi KOMMOHEHTW UMKy NpodecinHoi niarotoeku /Professional training cycle
MeTopnonoris iHXeHepii nporpamHoro 3abesneyeHHs / . .
fo o1 Software Engineering Methodology 4.0 3anix / Final test
AnroputmiyHe 3abesneyeHHs KBaHTOBUX 064MCneHb /
no 02 Algorithmic means of Quantum Computing 3.0 Exsamen / Exam
AnroputmiyHe 3abesnevyeHHs KBaHTOBUX 064ucneHb. Kypcosa poboTta / . .
o 03 Algorithmic means of Quantum Computing. Coursework 1.0 3anik / Final test
Teopia KBaHTOBOI iHhopMaLii Ta o64ncneHsb /
no 04 Quantum Information and Computation Theory 3.0 Eksamen / Exam
MporpamHe 3abe3nevyeHHA KBaHTOBUX 064mnCieHb / . )
10 05 Quantum Software 4.0 3anik / Final test
KBaHTOBE MalUMHHE HaBYaHHS B MPOrpaMHUX cuctemax / . )
1o 06 Quantum Machine Learning for Software Systems 5.0 3anix / Final test
HaykoBa poboTa 3a TeMolo Marictepcbkoi gucepTtauii / . )
no o7 Scientific Work on the Master’s Thesis Topic 4.0 3anix / Final test
MpakTuka / . .
1o 08 Practice 14.0 3anik / Final test
BukoHaHHA MaricTepcbkoi gncepTauii /
1o 09 Completion of the Master's Thesis 16.0 3axuct / Defence
BUWBIPKOBI ocBiTHI koMmnoHeHTW/Elective components
BnbipkoBi KOMMOHEHTW LMKy npodeciiHoi niarotosku/Professional training cycle
OCBITHIn KOMNOHEHT 1 ®-KaTanory /
1B 01 Educational Component 1 from P-Catalogue 5.0 Eksamen / Exam
OCBITHIn KOMNOHEHT 2 ®-KaTasnory /
1B 02 Educational Component 2 from P-Catalogue 5.0 Eksamen / Exam
OCBITHIn KOMMNOHEHT 3 ®-kaTasnory /
I8 03 Educational Component 3 from P-Catalogue 5.0 Eksamen / Exam
OCBITHin KOMNOHEHT 4 ®-KaTanor / . .
18 04 Educational component 4 P-Catalogue 4.0 3anix / Final test
OCBITHin KOMNOHEHT 5 ®-KaTanor / . .
1B 05 Educational component 5 P-Catalogue 4.0 3anik / Final test
3aranbHui 06csar 060B’A3K0BUX KOMMNOHeHTIB / Total volume of the required 67
components:
3aranbHuii obcsr BubipkoBnx komnoHeHTiB / Total volume of the elective components: 23
O6car ocBiTHIX KOMMNOHEHTIB, W0 3abe3neyytoTb 3400yTTA KOMNETEHTHOCTEN
BU3Ha4YeHNX CTaHAapToM BuLLoi ocBiTu / Total volume of the educational components 45
aimed at acquisition of competencies specified in the Higher Education Standard:
3ATFAJIbHWIA OBCAT OCBITHLOI MPOrPAMU / TOTAL VOLUME OF THE EDUCATIONAL
PROGRAMME 20
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3. CTPYKTYPHO-JIOINYHA CXEMA OCBITHbOI MPOrPAMU / STRUCTURAL-AND-LOGICAL
SCHEME OF THE EDUCATIONAL PROGRAMME

1 cemectp 2 cemecTp 3 cemecTp

[HHOBaUiHHUH MeHe/PKMEHT Ta iHTeJIeKTyalbHa
BJacHicTb B IT

Cranuii iHOBaLiliHUA PO3BUTOK )

TMpPaKTUYHWIA RypC IHO3eMHOT MOBM A4 AiN0BOT KOMYHIKaL

MeTozoJtoris iHKeHepil MporpaMHoTro 3a6e3neYeHHs J

TpaKTHKa )

HaykoBa po60Ta 3a TeMOI0 MaricTepcbKoi AucepTattii BuKOHaHHA MaricTepcbKoi AucepTauii J

fii

Bubipkosa gucuumiina P-Karanory

Bubipkosa gucuumnina ®-Katanory

Bubipkosa gucuumiina ®-Karanory

( Bubipkosa gucuumiina P-Karanory
C Buéipkosa gucuumiina ©-Karanory

AN RN
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1 semester ! 2 semester ! 3 semester

Innovative Management and Intellectual Property in IT‘)

Sustainable Innovative Development J

Foreign language for business communication

Software Engineering Methodology )

Scientific Work on the Master’s Thesis Topic

fé
\ Completion of the Master's Thesis )

Educational Component from P-Catalogue

Educational Component from P-Catalogue

Educational Component from P-Catalogue

)
)
Educational Component from P-Catalogue )
)
)

Educational Component from P-Catalogue

N NN\
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4. ®OPMA ATECTALLIi 340B5YBAY4IB BULLLOi OCBITU / THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauifa 3n06yBayiB BULLOT OCBITW 3a OCBITHbO-NPOGECiNnHO Nporpamoto "IHXXeHepis KBaHTOBOIroO
nporpamHoro 3abesnevyeHHA" NpoBOAUTLCA Yy (OpPMi 3axMUCTy KBasigikayinHoi poboTm Ta
3aBepLYETbCHA BMAAYe0 AOKYMEHTa BCTAaHOBAIEHOr0O 3pa3ka Npo MPUCYAXXEeHHS NOMY CTyrneHs
MaricTpa 3 NPUCBOEHHAM KBanigikauii: maricTp 3 iHXeHepil nporpaMHoro 3abesneyeHHs 3a
OCBITHbO-NpOecinHOW Nporpamoto "IHXeHepia KBAHTOBOIro MporpamMHoro 3abesneyvyeHHa".

KBaniikauinHa poboTa Ma€e po3B’A3yBaTu CKAagHy 3agady abo npobnemy iH>XeHepii MporpamMHOro
3abesnevyeHHs i nepenbayaT NpoBedeHHSA OOChioXeHb Ta/abo 34iNCHeHHs iHHOBaUIN.

KBanicikauinHa poboTa He MOXXe MICTUTU akadeMmiyHoro nnariaty, abpukauii Ta panbcndikauii.
KeanidikauinHa poboTa nepeBipseETbCA Ha AOTPUMAHHA NPUHLUWNIB akageMiyHOl obpoYeCcHOCTI
BignosigHO Oo0 lMonoXeHHsA Npo cuctemy 3anobiraHHA naariaTty, dabpukauii, panbcudikauii B
HauioHanbHOMY TexXHiYHOMY YHiBepcuTeTi YKpaiHu «KMIBCbKNI NONITEXHIYHUIA IHCTUTYT iMeHi Irops

CikopcbKkoro».,

Micna 3axucTy po3MillyeTbCca B peno3nTopii HaykoBo-TexHiyHOT 6ibnioTtekn KMl im. Irops
Cikopcbkoro ans BifibHOro gocTtyny. OnpuntoaHeHHs KBafidikauinHux pobiT 3 obmMexeHUM
0OCTYyNnoM 3AiNCHIOETbLCA BigMNOBIAHO OO BMMOI 3aKOHOOaBCTBaA.

ATecTauif 34INCHIOETLCA BIAKPUTO i ny6nivHoO.

Attestation of higher education students under the educational-professional programme “Quantum
Software Engineering” is conducted in the form of a defence of a qualification thesis and is
completed by the issuance of a document of the established form certifying the award of the
Master’'s degree with the qualification: Master of Software Engineering under the educational-
professional programme “Quantum Software Engineering”.

The qualification thesis must address a complex task or problem in software engineering and involve
research and/or innovation.

The qualification thesis must not contain academic plagiarism, fabrication, or falsification. The
qualification thesis is checked for compliance with the principles of academic integrity in accordance
with the Regulation on the System for Preventing Plagiarism, Fabrication, and Falsification at the
National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”.

After the defence, the qualification thesis is placed in the repository of the Scientific and Technical
Library of Igor Sikorsky Kyiv Polytechnic Institute for open access. Publication of qualification theses
with restricted access is carried out in accordance with the requirements of legislation.

Attestation is conducted openly and publicly.
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5. MATPULA BIANOBIJHOCTI NPOrPAMHUX KOMMNETEHTHOCTEA KOMMOHEHTAM
OCBITHbOI MPOrPAMU / COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS

30 01|30 02|30 03|10 01|10 02|10 03|10 04|10 05|10 06|10 07|10 08|10 09
3K 01 X X X X

3K 02 X
3K03| X
3K 04
3K05| X X
PK 01 X
PK 02 X X
®K 03 X
DK 04 X X X
®K 05 X X
DK 06| X
@K 07 X X X X
PK 08 X X
®K 09 X
PK 10 X X
PK 11 X
PK 12 X
PK 13 X
DK 14 X

>
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XXX > |X

x| x| x|
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6. MATPULA 3ABE3NEYEHHA MPOrPAMHUX PE3YJIbTATIB HABYHAHHA BIANOBIAHUMMU

KOMMOHEHTAMU OCBITHbOI MPOrPAMMN / COMPLIANCE MATRIX OF PROGRAMME

LEARNING OUTCOMES WITH PROGRAMME COMPONENTS

30 01

3002

30 03

Mo 01
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