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BPAXOBAHO / CONSIDERED:
Daxosy exchepmusy :

leop CIHII[UH — oupexmop Incmumymy npoepamuux cucmem HAH Yxpainu, uien kopecnonoenm
HAH YVkpainu, 0.m.H., npo.

Hamanias MAKCUMEHKO — oupexmop TOB «Egongicy

Cmanoapm suwoi oceimu 3a cneyianvhicmio 121 «Inoicenepis npoepamuoeo 3abe3neyeHnsy 2anysi 3Hans 12
«Ingpopmayiiini mexnonoeiiy 015 Opyeoeo (mazicmepcbkozo) pieHs euwoi oceimu, 3ameepddicenoco Haxazom
Minicmepcmea ocgimu i nayku Yxpainu 17.11.2020 p. Ne 1424

Ilpo 3ameepOdicenns nepenixy 2anysell 3HaHb [ CneyianbHOCmel, 3a AKUMU 30TUCHIOEMbCS NI020MOBKA
3000y6auis euwoi ma gaxosoi nepedsuwoi ocsimu: Ilocmanoea Kabinemy Minicmpis Ykpainu Ne 266 6i0
29.04.2015 p. y wunniti peoaxyii (3i sminamu i 0ONOSHEHHAMU 32i0HO NOCAHOBU

KMY Ne 188 6i0 21.02.2025 p.). URL: https://zakon.rada.gov.ua/laws/show/266-2015-%D0%BF#nl 1
Hayionanenuii knacugivamop Yxpainu. Knacughixamop npogeciii JIK 003:2010, 3amseeposcenuti Hakazom
Lepoccnoocuscmarndapmy Yrpainu 6io 28.07.2010 p. Ne 327 y uunnin pedaxyii. URL:
https://zakon.rada.gov.ua/rada/show/va327609- 10#Text

Honooicenns npo ocsimui npoepamu KI1I im. lzops Cixopcoroeo (Haxaz «Ilpo sameepoocenns [lonosicenms

npo ocsimui npozpamu KIII im. lzops Cikopcvrkoeoy HOH/232/25 6i0 24.03.2025 p.). URL:
https://osvita.kpi.ua/node/137.

IIpo nnanyeanns ma opeanizayiio oceimuvoeo npoyecy 2025/2026 n.p. (Haxaz KIII im. l2ops Cikopcvkozco
HOH/362/25 6i0 25.04.2025 p.). URL: https://document.kpi.ua/2024_HOD-263

Cmpameeis pozsumxy KIII im. leopst Cikopcewvroeo na 2025-2030 poxu URL: https.//kpi.ua/strategy

OIl 062060peno nicra HAOX00HCeHHs 8CiX nOOadxicans i npono3uyit 6io cmyoenmis i eunycknuxie Ol ma
CXBANEHO HA POWUPEHOMY 3ACIOAHHI Kapheopu npoepamHoeo 3abe3nedents Komn 10mepHux cucmem
(npomoxon Ne 10 6io 28 ciuna 2026 poky).

Expert examination:

Thor SINITSYN — Director of the Institute of Software Systems of the National Academy of Sciences of
Ukraine, Corresponding Member of the NAS of Ukraine, Doctor of Sciences (Engineering), Professor.

Nataliia MAKSYMENKO — Director of EVOLVIS LLC

Higher education standard in specialty 121 “Software Engineering” field of knowledge 12 “Information
Technologies” for the second (master’s) level of higher education, approved by the Order of the Ministry of
Education and Science of Ukraine dated 11/17/2020 No. 1424

On approval of the list of fields of knowledge and specialties in which applicants for higher and professional
pre-higher education are trained: Resolution of the Cabinet of Ministers of Ukraine No. 266 dated
04/29/2015. in the current version (with amendments and additions in accordance with the Resolution of the
Cabinet of Ministers of Ukraine No. 188 dated 02/21/2025). URL: https://zakon.rada.gov.ua/laws/show/266-
2015-%D0%BF#nl1



National Classifier of Ukraine. Classifier of Professions DK 003:2010, approved by the Order of the State
Committee for Consumer Protection and Standardization of Ukraine dated 07/28/2010 No. 327 in the
current version. URL: https://zakon.rada.gov.ua/rada/show/va327609-10#Text

Regulations on Educational Programs of Igor Sikorsky Kyiv Polytechnic Institute (Order “On Approval of
the Regulations on Educational Programs of Igor Sikorsky Kyiv Polytechnic Institute” NON/232/25 dated
03/24/2025). URL: https.//osvita.kpi.ua/node/137.

On planning and organization of the educational process 2025/2026 academic year (Order of Igor Sikorsky
Kyiv Polytechnic Institute NON/362/25 dated 04/25/2025). URL: https.://document.kpi.ua/2024_HOD-263

Development strategy of Igor Sikorsky Kyiv Polytechnic Institute for 2025—-2030 URL: https://kpi.ua/strategy

The Educational program was discussed after receiving all the wishes and suggestions from students and
graduates of the Educational program and approved at an extended meeting of the Department of Computer
Systems Software (protocol Ne 10 dated 28.01.2026).

EBOJIIOLIA OCBITHBOI TIPOT'PAMHU / EVOLUTION OF THE EDUCATIONAL
PROGRAMME:

loes cmeopenns oceimuvo-Haykoeoi npoepamu (OHII) eunuxna 6Hacnioox ycniwHoi cnienpayi HayKkoeoi
epynu nio kepienuymeom 0ookmopa mexuiunux nayk Cynemu €.C., sika npayioe Hao po3pooieHHAM Memooie
ma npocpamuux 3acodie 00pobdenHs 0aHUX 01 MEXHON02il MyTbmumedia, yugposux O8itiHUKIE ma
asmomamuunoi ioenmughixayii 06 exmis. Kpim moeo, sasxcausoio 6yia aoanmayis nepedosoco 00csioy
nposioHux yHieepcumemis €eponu, 3o0kpema, Yuisepcumemy Jlomapuneii (Opanyis) ma Cnosayvkoeo
mexHon02iuHo20 yHigepcumemy @ bpamucaasi. Konyenyia niocomoexu cmyoenmis ons yici OHIT
PO38UBANACH HA OCHOGI MAMepianbHO-mexHiuHoi bazu Hasuanvrno-naykoeoi nabopamopii mynemumedia,
Mynbcemedia ma iMepcusHux mexnonoeitl, axka oyna cmeopena y 2017 poyi na 6a3si kageopu [13KC.

o 2020 poxy na kagedpi npoepamro2o 3abe3nevuents KOMR IOMEPHUX CUCMeM 30TUCHIOBANACH NIO20MOBKA
mazicmpie 3a OHII “Inocenepis npoepamnozo 3ab6e3neuentss KOMn 1omeprHux ma ingopmayitino-nouyKkosux
cucmem”, ane nouunarouu 3 2020 poxy Ha kageopi npoepamro2o 3abe3neyeHHss KOMn 10MmepHUX CUcmem
AKMUBHO NOYANA NPOBOOUMUCH HAYKOBA OiANbHICIG 3a HANPAMOM Mylbmumedia ma myivcemeoid, a came
8i00yn0Ca 8IOKpUmMms Haykogoi wikoau « Memoodu ma npoepamui 3acodu 06podIeHHA OaHUX 0I5l MEXHOA02IU
mynvcemedia, yuhposux 0GIIHUKIG MA A8MOMAMUYHOI idenmuixayii 06 ekmiey nio KepiGHUYMEoM O.m.H.
Cynemu €.C., naykosoi nabopamopii « Myremumeodia, myabcemedia ma imMepcusHux mexHoao2iny,
NPOBOOUNOCH aKmueHe NYONIKYBaHHS HAYKOBUX cmametl, o N0 sI3aHi 3 MeMamuKoio MyabmMuMeOitiHux
cucmem. Bpaxosyrouu nanpsimox naykogozo possumky kageopu y 2020 poyi na 3acioanni xagpedpu, 6yio
NPUiHAME PIEHHs 3MIHUMU HA38Y 0CEIMHbO-HAYK060I npocpamu Ha ‘‘[Hoicenepis npoepamnozo
3a6e3neyeHHs MyabIMUMeOTUHUX A IHGOPMAYIUHO-NOULYKOBUX cucmem”’” ma nposecmu OHOGIEHHS
OCBIMHbO-HAYKOBOI NPOSPAMUL.

Bpaxosyouu onumysanns 3000ysauie euwoi oceimu ma eunycxkuuxis, 23 epyous 2020 poxy 6yno
3aNPONOHOBAHO 30LTLUUUMU KLTLKICMb OCEIMHIX KOMNOHEHM YUKILY MACICMePCbKoi ni020mMOo8KU, 3210HO
pexomenoayiti Memoouunoeo 8i00iny ynisepcumemy — ¢ OHII sudinumu 00CaioHuybKUll KOMNOHEHM ma
SMeHwUmu 00cse 3a2aibHux, haxosux KOMNEMeHMHOCMeEN Ma NPOZPAMHUX Pe3YIbMAamie HAGYAHHS 32I0HO
Cmanoapmy suwoi ocgimu.



Ocnognoro memoro OHII € nidcomoska xeanigpixosanux gaxisyis 0t iHPOPMAYIUHO-MEXHOLOSTUHO20
cexmopa, 30amHux ehexmuerHo nPayIo8amu 8 yMosax weuoKo2o po3eUmKy ma noCmiuHux 3min Ha punxy IT.
Bona cnpamosana na cmeopenta ma 8npoeadiceHHs HOBUX IHHOBAYIIHUX piulenb, maxux aK Metaverse,
Digital Twins, Mulsemedia ma Digital Humans, saxi cmanognsims ocHo8y yugposoi mpancgopmayii
cycninocmsa. Ilpu o6206openni Ol ompumano no3umusHi 8i02yKu ma npogeoeHo ¢axosy excnepmuszy
ocsimnvoi npoepamu Anopiem Ileuepcokum — oupexmopom TOB «llenmp biznec Texnonoeitiy ma Cepeiem
Pooickom — cenepanvrum oupexmopom TOB « EIIAM CUCTEM3». 32i0H0 npogedeHux onumyeams
3000y6ayie ma pobomooasyis, 3anPoNoHOBAHO 68eCMU OCBIMHI KOMNOHeHmU « TexHono02ii wmyyHozo
iHmenexkmy 075 IHOPMAYIIHO-NOWYKOBUX cucmemy, «IHpopmayiliHo-nOULYK08I cucmemu ma cepsicuy,
«Memooonoeis inocenepii npoepamuozo 3abesneuenusny, «Kypcosa poboma 3 mynomumedilinux inmepgeticie
ma 3D-eizyanizayiiy.

Y 2021 poyi OHII onogneno 6ionogiono 0o pexomeHoayill HaguaibHO20 GIO0ILY YHIGEPCUmMemy 3
8PAX0BAHHM 8I02YKi6 ma peyeH3ili ekcnepmie 2any3i ma 8ioeykie pobomoodasyis (0o exnepmuszu OHIT
0o0amkoso 6yno 3anyuerno I eopeis Yepruuwosa — pecypc-oupexmopa TOB « Ci-Kvio-I]ocu-Ati Yrpainay),
Pe3yIbmamis yCHo20 ORUMYBaHHs ma NUCbM0O8020 aHKemyegants 30006ysavie OHII 32iono pexomenoayii
Memoouunozo 6i00iny, ¢ OHII euokpemneno obcsae 0ceimuix KOMNOHEHMI8, wWo 3abe3neyyroms 3000ymms
xkomnemenmuocmeti gusnavenux CBO, a maxosic 6udineHo ma 0HOGAEHO IHpOPMayito NPo MIHCHAPOOHY
Kpeoumuy mobinbHicms. OHO8IEHHS OMPUMANO cX8allenHs Ha 3acioanti kagedpu [I3KC, 6yno
s3ameepoxceno Hayxoso-memoouunoro komicieio ma Memoouunorw padoio KIII im. l2ops Cikopcvkozo.

Y 2024 poyi OHII 6yno onosneno 3 ypaxysanusm nodadxcansv excnepmie Hayionanbhoeo acenmemaa iz
3abe3neyenHs AKocmi suwoi oceimu nio yac akpeoumayii oceimusoi npoepamu y 2023 p. 6i0HOCHO
KIIbKOCMI KPeOumis 015t OCEIMHIX KOMNOHEHM Mad PO3NOOLTY HABAHMANCEHHSA HA NePuUull ma Opyeutl
HAaB4anbHUll PIK Ma HA BUKOHAHHA Mazicmepcubkoi ducepmayii. Taxooc 6y10 8pax08ano 3ay8adiceHHs ma
NPONO3UYii cmelkxondepis 3a pe3yibmamamil 2pOMAOCbK020 002080PEHH. Y MOMY YUCTT HAYKOBO-
neoazoeiunux npayienuxie kapeopu I3KC; 3000ysauie suwoi oceimu, siki nasguaiomovcs 3a OHII; gaxisyie
HA8YanIbHO-MemoouyHo2o 6iooiny KIII im. lzops Cikopcokozco (6s6edeno posoin OHII «Esonoyisn ocgimuboi
npocpamuy) ma ¢haxieyis 3 indicenepii npoepamnoco 3abe3nedenns, ki nPoeooUNU paxosy eKCnepmusy.

Y 2025 poyi OHII onoeneno y ionogionocmi do naxazy Ne HOL/232/25 6io 24.03.2025 "IIpo
3ameepocenns Tonooicennsa npo oceimui npoepamu KIII im. l2ops Cixopcvkozo.

Y 2026 poyi 6io6ynace 3mina Hazeu oceimuboi npocpamu 3 «Indcenepis npoepammnoco 3abe3nedeHHs
MYTbMUMEOTUHUX MA IHGOPMAYTTHO-NOULYKOBUX cucmemy Ha «IHocenepis npoepamnoeo 3abe3neyenns
iMepCusHUX cucmem ma naamgopm yupposux 0GIIHUKIE», WO € J02IUHUM KPOKOM, 3ACHOBAHUM HA
Hacmynnux nepedymosax. (1) y 2020 poyi 3asioyeauem xaghedpu npoepamnozo 3abe3neyeHmsi

komn tomeprux cucmem Cynemoro €.C. 3axuwyeno oucepmayiro Ha 3000ymmsi HAYKO8020 CMYNeHs OOKMopa
Hayk Ha memy «Memoou, modeni ma 3acobu 06poOKU MYTbMUMOOANLHUX OAHUX YUDPOBUX OIUHUKIE
docnidocysanux 06 ’ekmisy, (2) y 2021 poyi na xagheopi npocpamnozo 3abe3neuents KoMn 10mepHux
cucmem 3an04amKo8ano HAyKo8y wKony «Memoou ma npoepamui 3acobu 06pobdaenHs OaHux 0.4
MexHoN02IU Mybcemedia, Yupposux OGIUHUKIE Ma A8MOMAMu4Hol idenmugikayii 00’ exkmisy (Haykosui
kepienux 0.m.n. Cynema €.C.); (3) y 2023-2026 poxax na 6a3i kagedpu npocpamnozo 3abe3nedens

KOMN TOMEPHUX CUCMEM SUKOHYEMbCIL MIdCHAPOOHUL npoekm npoepamu Epazmyc+ KA2 « NEXT — LHugpposi
mpauc@opmayii 0ns8 niompumxyu punky npayi Hacmynnoezo noxoninua (Digital Transformations for
Supporting Next-Generation Labour Market)», 6 pamxax K020 8 0c8imHiti npoyec 3anposaoicyiomscsl
MYTbMUMEOTUHI cucmemu, iMepcusii mexHoaozii, 2iopudHi Komynikayii ma konyenyis Memaececsimy
(Metaverse), (4) y 2024 poyi acnipanmom kageopu npocpamHozo 3abe3neuents KOMn omepHux cucmem
Psauem /[mumpom B aueciasosunem 3axuwyeno oucepmayiio Ha 3000ymms HAyK08020 CMYNeHs OOKMopa
Ginocoii na memy «Aneopummiune ma npoepamue 3a0e3neyeHHs: MexXHOA02H Yupposux OGIlHUKIG



MynbcemediuHux 06 ekmigy, (J) 8i0n06i0HO NOCUNUIACL POOOMA HABHATILHO-HAYKOBOI 1abopamopii
«Mynvmumedia, myrbcemedia ma iMEpCUBHUX MEXHOA0LTNY, NPOBAOUMBCS AKINUGHE NYONIKYBAHHA HAYKOBUX
cmameti, Wo NO8 A3aHI 3 MeMAMUKOI MYTbMUMEOIHUX CUCTNEM, IMEPCUBHUX MEXHOL02II ma Yupposux
ogitinukie. Taxooic, sMiHa QoKycy 0ceimuboi npoepamu € 06 EKMUBHOI HEOOXIOHICMIO, WO 3YMOGIeHA
CIMPIMKUM pO38UMKOM mexHo02iti Inoycmpii 4.0. Ilonepeons nassea 3nauno miporo 8idobpadicana
MexXHON02TYHULL eman, 0e OCHOBHA Y8a2a NPUOIIALACA CMAMUYHOMY KOHMEHM) ma mpaouyitiHum mMemooam
00pOoONIeHHs OAHUX, SIKI CbO2OOHI 8Jice CMAU OA308UM THCIMPYMEHMAPIEM | He 8USHAYAIOMb YHIKATIbHICMb
Gaxieys na punxy npayi. Cyuacnui IT-cexmop sumazac 8i0 iHoCeHepi6 6MIHHA NPOEKMYBAMU CKAAOHI
exocucmemu, 0e GipMyaibHull ma Qiz3uyHul C8Imu MiCHO THMEe2POBAHI Yepe3 CUCTNEMU POUUPEHOT
peanvHocmi ma inmenekmyanivHi Mooeni 00’ ekmis.

Bnpoesaooicenns y nazey mepminy «imepcusHi cucmemuy 003607158€ OXONUMU 8€Cb CHEKIMP MeXHON02il
8ipMyanbHoOi, 00NOBHEeHOI ma 3mianoi pearvbrHocmi. Lle nanpsim, aKutl cb0200HI AKMUBHO BRPOBAONCYEMbCS
He quwe y cghepi possas, a il y MeOUyuHi 011 NPOBEOeHHs CUMYTAYIUHUX onepayil, 8 0C8Iimi 01 CIMBOPEHHS.
IHMEePAKMUBHUX HABUATILHUX cepedosuly ma y GiticbKogili cnpasi. Boonouac goxyc na «yugpposux
OBIUHUKAXY UBOOUMb NPOSPAMY HA NPUHYUNOBO HOBULL PI6EHb, OCKLIbKU NI020MOBKA (haxieyie marKoeo
npoinio € KpUMU4HO0 01 CYYACHOT NPOMUCIOB0CI, eHeP2eMUKU MA MICbK020 Ynpasiinus. Lugdposi
OBIUHUKU 00380510Mb CIMEOPIEAMU OUHAMIYHI NPOSPAMHI KONIL peaibHUX npoyecis, uwjo 3abesneyye
MOACIUBICIB NPOSHO3YBAHH 300i8 Ma OnMuUMI3ayii pecypcia y peaibHOMY 4aci, Wo € OOHUM i3
HA0opoXsCHUX ma Hau3ampeoy8aHiuux cecMenmia po3pooKy npocpamMHO20 3abe3neyeHHs.

Baoicnusum niotpynmsam 0151 maxoeo oHOGAEHHs € GIOKPUMMA HA KApedpi Ha8UATbHO-HAYK080T 1abopamopii
Mynvmumeoia, myivcemedia ma iMepcusHUx mexHoa02ii ma CMmeopeHHs HayKog8oi wkonu «Memoou ma
npoepamti 3acodu 0opobIeHHs Oanux OJisk MEXHOL02TU MyTbcemedia, YUuMposux OGIUHUKIE ma
aemomamuunoi idenmughixayii 06 ’exmiey. Haasnicmos cneyianizosanoi mamepianoHo-mexHiunoi ma
HAYK080I 6a3u 00380€ NIOKPINUMU HOBY HA38Y PEAbHON NPAKMUYHOK MA HAYK080I0 nideomoskor. Tenep
HA364 NPOSPAMU NOGHICMIO 8ION0GI0AE NPo@into Kagdedpu, wo 003605€ CMYOeHMAM NPOEBOOUNU NOGHOYIHHI
00CHI0IHCEHHS MA PO3POOIAMU NPOSPAMHI NPOOYKMU came 8 2aLy3i IMePCUBHUX MEXHOL02IT ma Yudposux
osiinuxis. Lle cmeopioe cunepeito Midic HABUATLHUM NAAHOM, HAYKOB0IO OISIbHICMIO MA NPAKMUYHUM
00C8I00M.

The idea of creating an educational and scientific program (ESP) arose as a result of the successful
cooperation of a scientific group under the leadership of Doctor of Technical Sciences Sulema Yevheniia,
which is working on the development of methods and software tools for data processing for multimedia
technologies, digital doubles, and automatic object identification. In addition, it was important to adapt the
best practices of leading universities in Europe, in particular, the University of Lorraine (France) and the
Slovak University of Technology in Bratislava. The concept of training students for this ESP was developed
on the basis of the material and technical base of the Educational and Scientific Laboratory of Multimedia,
Mulsemedia and Immersive Technologies, which was created in 2017 on the basis of the PZKS department.

Until 2020, the Department of Computer Systems Software was conducting master's training under the ONP
"Software Engineering of Computer and Information and Search Systems", but starting from 2020, the
Department of Computer Systems Software actively began conducting scientific activities in the field
multimedia and mulsemedia, namely the opening of the scientific school "Methods and software tools for
data processing for mulsemedia technologies, digital doubles and automatic object identification" under the
leadership of Dr. Sulema Yevheniia, Scientific Laboratory "Multimedia, Mulsemedia and Immersive
Technologies", actively published scientific articles related to the topic of multimedia systems. Taking into
account the direction of scientific development of the department in 2020, at the meeting of the department, it
was decided to change the name of the educational and scientific program to "Software engineering of
multimedia and information and search systems" and to update the educational and scientific program.



Taking into account the survey of higher education applicants and graduates, on December 23, 2020, it was
proposed to increase the number of educational components of the cycle of master's training, according to
the recommendations of the Methodological Department of the university — to allocate a research component
in the ESP and reduce the amount of general, professional competencies and program learning results
according to the Standard of Higher Education. The main goal of ESP is the training of qualified specialists
for the information technology sector, able to work effectively in conditions of rapid development and
constant changes in the IT market. It is aimed at creating and implementing new innovative solutions, such
as Metaverse, Digital Twins, Mulsemedia and Digital Humans, which form the basis of the digital
transformation of society.

During the discussion of the OP, positive feedback was received and expert examination of the educational
program was carried out by Andrii Pecherskyi - Director of Center Business Technologies LLC and Serhiy
Rozhko — General Director of EPAM SYSTEMS LLC. According to the conducted surveys of applicants and
employers, it is proposed to introduce educational components "Artificial intelligence technologies for
information and search systems", "Information and search systems and services", "Software engineering
methodology", "Course work on multimedia interfaces and 3D visualization".

In 2021, the ESP was updated in accordance with the recommendations of the educational department of
the university, taking into account the feedback and reviews of industry experts and feedback from employers
(Gheorhiy Chernyshov, the resource director of COGI Ukraine LLC, was additionally involved in the expert
review of the ESP), the results of an oral survey and a written questionnaire of ESP applicants. According to
the recommendations of the Methodological

Department, the scope of educational components that ensure the acquisition of the competencies of the
identified Higher Education Standard has been singled out in the ESP, as well as information on
international credit mobility has been highlighted and updated. The update was approved at the meeting of
the PZKS department, was approved by the Scientific and Methodological Commission and the Methodical
Council of the Igor Sikorsky Kyiv Polytechnic Institute.

In 2024, the ESP was updated taking into account the wishes of the experts of the National Agency for
Quality Assurance of Higher Education during the accreditation of the educational program in 2023
regarding the number of credits for educational components and the distribution of the workload for the first
and second academic year and for the completion of a master's thesis. The comments and suggestions of
stakeholders based on the results of the public discussion were also taken into account: including scientific
and pedagogical workers of the PZKS department, applicants of higher education who are studying under
the ESP; specialists of the educational and methodical department of Igor Sikorsky Kyiv Polytechnic
Institute (the section of the ESP "Evolution of the educational program" was introduced) and software
engineering specialists who conducted professional expertise.

In 2025, the educational and research program was updated in accordance with Order No.HO/[/232/25
dated March 24, 2025, 'On the Approval of the Regulations on Educational Programs at Igor Sikorsky Kyiv
Polytechnic Institute.’

In 2026, the educational program's name was changed from “Software Engineering of Multimedia and
Information Retrieval Systems” to “Software Engineering of Immersive Systems and Digital Twins
Platform”, which is a logical step based on the following prerequisites: (1) in 2020, the Head of the
Department of Computer Systems Software, Ye. S. Sulema, defended a dissertation for the degree of Doctor
of Sciences on the topic “Methods, Models, and Tools for Processing Multimodal Data of Digital Twins of
Studied Objects”; (2) in 2021, the scientific school “Methods and Software Tools for Data Processing for



Mulsemedia Technologies, Digital Twins, and Automatic Object Identification” (scientific supervisor: Dr.
Sc. Ye.S. Sulema) was established at the Department of Computer Systems Software, (3) in 2023-2026, the
international Erasmus+ KA2 project “NEXT — Digital Transformations for Supporting Next-Generation
Labour Market” is being implemented at the Department of Computer Systems Software, within which
multimedia systems, immersive technologies, hybrid communications, and the Metaverse concept are
introduced into the educational process, (4) in 2024, the PhD student of the Department of Computer
Systems Software, Dmytro Rvach, defended a dissertation for the degree of Doctor of Philosophy on the
topic “Algorithmic and Software Support for Digital Twin Technology of Mulsemedia Objects”; (5)
accordingly, the activities of the “Multimedia, Mulsemedia, and Immersive Technologies” Research and
Training Laboratory have intensified, and scientific articles related to the topics of multimedia systems,
immersive technologies, and digital twins are actively published. Also, the shift in the focus of the
educational program is an objective necessity caused by the rapid development of Industry 4.0 technologies.
The previous name largely reflected a technological stage where the main focus was on static content and
traditional data processing methods, which today have already become a basic toolkit and do not define the
uniqueness of a specialist in the labor market. The modern IT sector requires engineers to be able to design
complex ecosystems where the virtual and physical worlds are closely integrated through extended reality
systems and intelligent models of objects.

Incorporating the term "immersive systems" into the title encompasses the full spectrum of virtual,
augmented, and mixed reality technologies. This field is currently being actively implemented not only in
entertainment but also in medicine for surgical simulations, in education for creating interactive learning
environments, and in defense. Simultaneously, the focus on "digital twins" elevates the program to a
fundamentally new level, as training specialists in this profile is critical for modern industry, energy, and
urban management. Digital twins enable the creation of dynamic software replicas of real-world processes,
providing the capability to predict failures and optimize resources in real time, making it one of the most
high-value and sought-after segments of software development.

An important foundation for such an update is the opening of the Research and Training Laboratory of
Multimedia, Mulsemedia, and Immersive Technologies at the department and the creation of the scientific
school “Methods and Software Tools for Data Processing for Mulsemedia Technologies, Digital Twins, and
Automatic Object Identification”. The presence of a specialized material-technical and scientific base allows
for supporting the new name with real practical and scientific training. Now the name of the program fully
corresponds to the department's profile, which allows students to conduct full-fledged research and develop
software products specifically in the field of immersive technologies and digital twins. This creates a synergy
between the curriculum, scientific activity, and practical experience.



1. IPO®LJIb OCBITHHOI ITIPOIT'PAMU / EDUCATIONAL PROGRAMME PROFILE

1 — 3araanna indopmairisi / General information

[ToBHa Ha3Ba 3akjaxy BUIIOI OCBITH Ta
HaBYaIbHOTO miapo3ainy / Full name
of higher education institution and
faculty / educational and scientific
institute

HamioHansHui TEXHIYHUAN
YHiBEpCHTET YKpaiHU
«KuiBCHKHM O TEXHITHII
THCTUTYT iMeHi Iropst
CiKOpCBKOTO»

@DakynbTET MNPOrPaMHUX
CUCTEM 1 MPUKJIATHOT
MaTeMaTHKU

National Technical University
of Ukraine «lgor Sikorsky
Kyiv Polytechnic Institute»
Faculty of Software Systems
and Applied Mathematics

CrymiHp BUIIOI OCBITH Ta Ha3Ba
ocBiTHBOI KBamidikaii / Higher
education degree and education
qualification title

Crymiap Marictpa
Marictp 3 imkeHepii
MIPOrPaMHOro 3a0e3MeYCHHS

Master Degree
Master in Software
Engineering

[podeciiina kBamidikamis (3a
HassBHOCTI) / Professional qualification

Odinifina Ha3Ba OCBITHBOI IPOrpamu /
Educational programme official title

[mxenepist MporpaMHOro
3a0e3reyeHHs iIMEPCHBHIX
CUCTEM Ta TIaThopM
UU(pPOBHUX IBIHHUKIB

Software Engineering of
Immersive Systems and Digital
Twins Platforms

Tun mumiomMy Ta 00CsT OCBITHBOT
nporpamu / Diploma type and
educational programme volume

Jurmmom marictpa, 120
kpeaurie €CKTC, Tepmin
HaBuaHHs 1 pik 9 micAwiB

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

Iadopmariis mpo akpeaurarito /
Accreditation information of the
educational programme

Hukn, piBeHb BUIOT OCBITH /
Education cycle, level of higher
education

HPK Vkpainu — 7 piBeHb
QF-EHEA — apyruii niuxn
EQF-LLL — 7 piBens

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

[lepemymoBu / Prerequisites

HasBHicTh cTyneHs OakanaBpa

Bachelor Degree

®opwma 3100yTTs ocBiTH / Forms of
education

Ouna (nenna); Ouna (aurmn);

full-time; full-time;

Moga(u) Buknaganss / Language(s) of
instruction

VYkpainceka, AHTTICbKa

IHTepHeT-aapeca po3MileHHs
ocBitHBOI iporpamu / URL of the
educational programme

https://osvita.kpi.ua/F2_ ONP
M_IPZMIPS

2 — Meta ocBiTHBOI Iporpamu / Educational programme purpose

MerTa 0CBITHBOI IPOrpaMH NOJISTae y MiArOTOBII
(axiBIiB y raiy3i iHkeHepil MporpaMHOro
3a0e3MeueHH s, 30KpeMa porpaMHiil imkeHepii
IMEpCUBHHX cUCTEM Ta TuiaTGopM udpoBux
IBIHMKIB, 34aTHUX BUPILIyBaTH CKJIQJHI HAYKOBO-
TeXHIYHI, IHHOBAI[IHHO-OpiEHTOBaHI 3a/1a4i i
npodeMu iHKeHepii mMporpaMHOro 3a0e3neyeHHs
IMEpCUBHHX CHUCTEM Ta HU(PPOBUX BIIHUKIB,
31aTHUX (OPMYJIIOBATH BUPOOHUYI Ta HAYKOBI
3a/1a4i o010 po3pOOIICHHS, CYyIIPOBOIKCHHS Ta
3a0e3MeUYeHHS SIKOCTI MPOrPaMHOT0 3a0€3ECUeHHH,
3HAXOAUTH paIlioHAIbHI Ta ONTHUMAJIbHI METOIH i

The purpose of the educational program is to train
specialists in the field of software engineering, in
particular software engineering of immersive
systems and digital twins platforms, capable of
solving complex scientific and technical,
innovation-oriented problems and problems of
software engineering of immersive systems and
digital twins, capable of formulating production and
scientific tasks for software development,
maintenance, and quality assurance, of finding
rational and optimal methods and means of their
solution, to solve complex specialized problems and




3aco0u iX po3B’s3aHHS, PO3B’A3YBATH CKIIATHI
crerianizoBaHi 3a7a4i Ta MPaKTHIHI HAYKOBI
po0JIeMH 3 iHXKeHepii mporpaMHOro 3a0e3MeYCHHS,
3a0e3nevuyBaTH cTanuii po3BuTok IT- koMmnawiid, a
TaKOX MiITOTOBII 3/100yBadiB BUIIOI OCBITH 710
MOIJIBIIIOTO HABYAHHSI 32 00PAHOI0 CIEIANILHICTIO.
Merta OCBITHBOI IPOrpaMH BiAMOBiAa€ cTpaTerii
po3Butky KIII im. Irops Cikopcekoro mHa 2025-2030
pOKH o010 (hopMyBaHHS CyCHIIBCTBA MaiiOyTHEOTO
Ha 3acajax KOHIEMLii CTaloro pO3BUTKY.

practical scientific problems in software
engineering, to ensure sustainable development of
IT companies, as well as training of applicants
higher education to further study in the chosen
specialty.

The purpose of the educational program
corresponds to the development strategy of Igor
Sikorsky Kyiv Polytechnic Institute for
2025-2030 on the formation of the society of the
future based on the concept of sustainable
development.

3 — XapakTtepucTuka ocBiTHLOI mporpamu / Educational programme characteristics

Ilpeomemna obracms / Subject area

O0’exT BUBYCHHS Ta JiSUIBHOCTI:  IMPOIECH
po3pobieHHs, Moaugikaiii, aHaTizy, 3a0e3MeUeHHsI
SIKOCTi,  BOPOBDKEHHS 1 CYNPOBOKEHHS
MPOrPaMHOT0 3a0e3MEeYCHHSI.

Lini HaBYaHHA: MiArOTOBKAa (axiBIiB, sSKi 3MaTHI
CTaBUTH PO3B’sI3yBaTH CKIIA/IHI 3a/1a4i 1 mpobiemu 3
po3pobeHHs, 3a0e3MeYeHHS IKOCTI, BIIPOBAKCHHS

Ta  CYImpoBOAYy  MNpOorpaMHUX  3aco0iB, IO
mependadae  TPOBEACHHS  JOCHIKEHb  Ta/abo
3MIACHEHHS IHHOBAIIi Ta  XapaKTepU3YEThCA

HEBU3HAYCHICTIO YMOB 1 BUMOT.

Teopernunuii 3MicT THpeAMETHOI 00JyacTi: 0a30Bi
MaTeMaTH4Hi, iH(oIOTIYHI, JIIHIBICTUYHI,
CKOHOMIYHI KOHICITyaJIbHI TOJIOKEHHS  I110JI0
po3poOJIeHHsT 1 CympoBOLy  HPOTPaMHOTO
3a0e3redyeHHs Ta 3a0e3meueH s HOTO SIKOCTI.
MeTtoau, METOAMKH Ta TEXHOJIOTIi: METOJIU aHAIli3y
Ta MOJICIIIOBAHHS MPHUKIIaTHOI 00J1aCTi, BUSBICHHS
iHdopMamiitanx motped, Kimacudikalii Ta aHalizy
JAHUX VTS MPOEKTYBAHHS POTrPaMHOTO
3a0e3MeUeHHs; METOJM PO3pOOJIEHHS BUMOT JIO
MPOrpaMHOro 3a0e3MEYCHHs; METOAU aHali3y 1
noOyI0BU MOJIeNieii TPOrpaMHOro 3a0e3reueHHS;
METOH MPOEKTYBAHHS, KOHCTPYIOBaHHS,
iHTerpanii, TEeCTyBaHHSA Ta Bepudikarii
MporpaMHOro 3abe3mneueHHs; METOAN Moaudikarii
KOMITOHEHTIB 1 JJaHUX MPOTPaMHOTO 3a0e3IeYCHHS;
MOZENl 1 METOOM HamiMHOCTI Ta SAKOCTI B
MpoTrpaMHill  IHXKEHepii; MeTOoIu  yIpaBJiHHS
MPOEKTAMH MPOrPAMHOTO 3a0€3IEeYECHHSI.
[HCTpy™MeEHTH Ta 006NaiHAHHS: TPOTPaMHO-aNapaTHi
Ta XMapHi 3acO0U MiITPUMKH MPOIIECiB iHXKeHepil
MPOTPaMHOro 3a0e3Me4YeHHs.

Subject area (Object of study and activity):
processes of software development, modification,
analysis, quality assurance, deployment, and
maintenance.

Educational objectives: training of specialists
capable of formulating and solving complex tasks
and problems in software development, quality
assurance, deployment, and maintenance, which
involves conducting research and/or implementing
innovations and is characterized by the uncertainty
of conditions and requirements.

Theoretical content of the subject area: fundamental
mathematical, infological, linguistic, and economic
conceptual provisions regarding software
development, maintenance, and quality assurance.
Methods, techniques, and technologies: methods for
analysis and modeling of the application domain,
identification of information needs, data
classification and analysis for software design;
software requirements engineering methods;
methods for analysis and construction of software
models; methods for software design, construction,
integration, testing, and verification; methods for
modification of software components and data;
models and methods of reliability and quality in
software engineering; software project management
methods.

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

Opienmayist oceimuboi npoepamu / Scope

OcBiTHBO-HayKOBa

Educational and scientific

Ocnosnuii poxyc oceimmvoi npoepamu / Main focus

OcgiTHs iporpama 3a0e3neyye OTpUMaHHS
CHeliaNbHOT OCBITH Y Taimy3i iHKeHepil
MIPOTPaMHOTO 3a0e3MeYeHHS IMEPCUBHUX CHCTEM Ta
uudpoBux nBidHKUKIB. [Iporpama crpsimoBana Ha
(hopMyBaHHS TaKUX KOMIIETEHTHOCTEH 3700yBadiB
BHIIIOT OCBITH, IO POOJIATH MOKIIUBHM iX

The educational program provides specialized
education in the field of Software Engineering of
Immersive Systems and Digital Twins. The
program is aimed at developing such competencies
in higher education students that enable their
comprehensive professional, scientific, intellectual,




BceOiuHuit podeciifHmii, HAyKOBUH,
IHTeNIeKTyallbHUH Ta COLiaJhbHUNA PO3BUTOK Y cdepi
MPOCKTYBaHHS IHTCPAaKTUBHHX BiPTyaJIbHUX
CepeIOBHIL Ta CTBOPEHHS BUCOKOTEXHOJIOTIYHUX
nudpoBux Mozenel peanbHEX 00’ €kTiB. [Iporpama
3a0e3nevye HaOyTTs OCBITHBOT KBaipiKkaIii st
(hopMyITIOBaHHS! KOMIUIEKCHHX 3a]1a4 HaAyKOBO-
npoeciitHol AisSUTBHOCTI Ta IX BUKOHAHHS B yMOBax
rgpoBoi Tpancopmarii Ta po3BUTKY [HAYCTpIl
4.0. 3100yBaui BUIIOI OCBITH MalOTh MOXKITUBICTh
3100y TH 3HAHHSA 3 IHIIHX Taxy3en Ta
orIHOIIOBaTH CBOI (haxoBi 3HAHHS Y cepi
1HKeHepil MporpaMHOTro 3a0e3NeUeHHS IMEPCUBHUX
cucTeM Ta IH(POBUX ABIHHUKIB 3aBISKH
MOJXKITUBOCTI ()OpMYBaHHS THYYKOI 1HIUBIAyaIbHOT
TpaekTOpii HABYAHHSI.

KirodoBi cioBa: mporpamHi 3aco0u, mporpaMHe
3a0e3nedyeHHs, iIMEpCHUBHI CCTeMH, TU(POBi
IBIHHUKY, BIpTyalibHA Ta JOMIOBHEHA PEalTbHICTb,
MOJIEJIIOBaHHSI, KiOep(i3uiHi CHCTEMH,
iH(opMariitHi TEXHOJIOTi{, pO3pOOIECHHS,
CYTIPOBOKEHHS Ta 3a0€3MEYEeHHS TKOCTI
MPOrPaMHOT0 3a0e3MeYCHHSI.

and social development in the area of designing
interactive virtual environments and creating high-
tech digital models of real-world objects. The
program ensures the acquisition of an educational
qualification for formulating complex tasks in
scientific and professional activities and their
execution within the context of digital
transformation and the advancement of Industry 4.0.
Higher education students have the opportunity to
acquire knowledge from other fields and deepen
their professional expertise in software engineering
of immersive systems and digital twins, thanks to
the possibility of forming a flexible individual
learning trajectory.

Keywords: software tools, software, immersive
systems, digital twins, virtual and augmented
reality, modeling, cyber-physical systems,
information technology, development, maintenance,
and quality assurance of software.

Ocobausocmi ocsimnvoi npoepamu / Features

OcoONHMBICTIO OCBITHBOT IPOTPAMH € MiATOTOBKA
(haxiBIIiB, SIKi 31aTHI IPOEKTYBATH MPOTPaMHE
3abe3neueHHs1, kopucTtysaipki inTepdeticu (UX/UI)
Ta MO JUIsl IMEPCHBHUX CHCTEM Ta IH(POBUX
JBIHHUKIB CKIIQJIHUX 00’ €KTIB 3 BUKOPUCTAHHSIM
MEePeOBUX TEXHOJIOTIN ITYYHOTO IHTEJEKTY IS
aHaJIi3y Ta MOJICJIIOBaHHS MMOBEIHKU 00 €KTIB y
peanbHOMY 4Yaci. YHIKaJIbHICTh IPOrpaMu MOJIsTrae
Y CHHEpTii MOrIu0IeHo] IHKEHEPHOT MiITOTOBKH 3
apXiTEKTypH MPOTrPaMHOro 3a0e3MeYeHHS 3
THHOBAI[IITHUMH METOaMH IIPOCTOPOBUX
o04rcIeHb, po3po0ICHHIM iIMEPCUBHUAX
iHTEepQEHCIB Ta 3aCTOCYBAaHHAM TEXHOJIOTIH
Myisibcemenia (Mulsemedia). Ocransi
3a0e3MeuyI0Th 3aJTyYeHHS PI3HUX OPTaHiB UyTTs
KOPHCTYBay4a i € KpUTUYHO BAXKIIMBUM €JIEMEHTOM Y
cTBOpeHHI ekocucteM MeTaececBiTy (Metaverse) Ta
uudposux komiit moaei (Digital Humans), mo
Hapasi GOopMYIOTh HalO1IbII BUCOKOTEXHOIOTTYHUH
CErMEHT CBITOBOI'O PUHKY IIPOTPaMHOTO
3a0€e3IeUeHHSI.

Jia peaizaliii 0CBITHbO-HAyKOBOI CKJIaJIOBOI Ta
MPOBEJICHHSI EKCIIEPUMEHTAITLHHUX JIOCIIJKEHb
BUKOPHUCTOBYEThCS NOTYXHA 0a3a HaBuanbHo-
HayKoBa JlabopaTopis MyJIbTUMelia, MyJIbceMeaia
Ta IMEPCUBHUX TEXHOJIOTIH, 10 JT03BOJISIE
CTYJEHTaM OIIaHOBYBaTH POOOTY 3 001aTHAHHIM
BIpTyaJIbHOI Ta JOMMOBHEHOI peanbHocTi. [Iporpama
no0yaoBaHa HA MPUHLIMIAX TiCHOI CHiBIpai 3
IHIyCTpi€to, MO TIepeadadac 3aIyIeHHS 10
OCBITHBOTI'O MPOILIECY MPOBIIHUX MPOodhecioHaiB-

A key feature of the educational program is the
training of specialists capable of designing
software, user interfaces (UX/UI), and models for
immersive systems and digital twins of complex
objects, utilizing advanced artificial intelligence
technologies for real-time analysis and modeling of
object behavior. The program's uniqueness lies in
the synergy of in-depth engineering training in
software architecture with innovative methods of
spatial computing, the development of immersive
interfaces, and the application of mulsemedia
technologies. The latter ensure the engagement of
various user senses and are a critical element in
creating Metaverse ecosystems and Digital Humans,
which currently form the most high-tech segment of
the global software market.

To implement the educational and scientific
component and conduct experimental research, the
program utilizes the extensive resources of the
Research and Training Laboratory of Multimedia,
Mulsemedia, and Immersive Technologies,
allowing students to master work with virtual and
augmented reality equipment. The program is built
on the principles of close cooperation with the
industry, which involves engaging leading
practitioners from international IT companies
specializing in the development of complex
software solutions. Students and faculty have ample
opportunities to participate in international
academic mobility programs, facilitating integration
into the global scientific community. Furthermore,




MIPaKTHKIB i3 MibkKHapoaHUX I T-KoMmaHil, SKi
CHEeTiaTi3yIOThCS Ha PO3POOIICHHI CKIIaTHUX
nporpaMHux pimens. CTyIeHTH Ta BUKJIagadi
MAalOTh IIMUPOKI MOXIIUBOCTI [ y4acTi y
IporpamMax Mi>KHapOIHOT aKaAeMITHOi MOOITEHOCTI,
IO CTIpHse€ iHTerpamnii y rnodansHui HayKOBHI
rpoctip. OKpiM TOTo, 3MICT HaBYaHHS 0a3y€eThCs Ha
aKTyaJIbHUX MDKHAPOTHUX (PaXxOBHUX CTaHAAPTAX
IIKeHepil IporpaMHOTo 3a0e3IeUeHHS Ta
MEHEDKMEHTY MPOEKTIB, IO TapaHTY€E BUCOKY
KOHKYPEHTOCTIPOMO>XKHICTh BUITYCKHHKIB Ha
CBITOBOMY piBHI.

the curriculum is based on current international
professional standards for software engineering and
IT project management, guaranteeing the high
competitiveness of graduates on a global scale.

4 — IlpuaaTHicTh BUMYCKHUKIB 10 MpaneBJalITYBaHHSA Ta noaaiabiuoro HaguanHs / Eligibility of
graduates for employment and further study

Ipuoamnicme 0o npayesrawmyesanns / Eligibility for employment

Oo6nacTh npodeciiHOl MiSITBHOCTI BUITYCKHUKIB
OXOIUTIOE pO3POO0IIEHHS IHHOBAI[IHHUX MPOTPaMHUX
MIPOJYKTIB ¥ cpepi iIMEPCUBHUX TEXHOJOTIMH,
MIPOEKTYBAHHS CKJIAIHUX CUCTEM LU(PPOBUX
JBIITHUKIB, CTBOpEHHS 3aC00iB pO3pOOICHHS
MIPOTPaMHOI0 3a0€3MeUYEHHS], @ TAKOXK IPOBEICHHS
HAyKOBUX JIOCIHI/DKEHD y Tally31 KOMII FOTEPHHIX
Hayk. BoHa BKIIIOUae BUKIAJanbKy, EKCIEPTHY Ta
KOHCYJBTaTUBHY AiSUTBHICTB Y cdepi cydacHol
imKeHepii mporpaMHoOro 3abe3nedeHns. Marictpu 3
1H)KeHepil MporpaMHOTo 3a0e3MeUeHHsT IMEPCUBHUX
cucTeM Ta IH(POBUX JABIHHUKIB MOXKYTh
MPALIOBATH SIK apXITEKTOPH CUCTEM PO3IIUPEHOT
peanbHOCTI, PO3POOHUKH CKIIaJIHUX MOAEIEH
nuPOBUX JBIMHUKIB, (haxiBIli 3 MPOEKTYBaHHS,
KOHCTPYIOBAaHHS Ta TECTYBaHHS 1HTEIEKTYaJIbHOTO
porpaMHoOro 3adesnedeHHs B nmposigaux IT-
KOMIIaHisIX, IHKEHEPHHX [IEHTPaxX Ta HAYKOBHX
IHCTUTYIIsIX. 3riIHO 3

Harioransaum kiacudikaropom mpodeciit JJK
003:2010, BUITYyCKHUKU MOKYTh IPalOBaTH 32
npodecisMu:

2131.2 AnminictpaTop 6a3u manux; 2131.2
AnMiHICTpaTOp JaHHX;

2131.2 AnminicTpaTop JOCTyIY;

2131.2 AnminicTparop cucTeMu;

2131.2 AHaniTUK 3 KOMIT FOTEPHUX KOMYHIKaMii;
2131.2 AHaniTuk porpaMHoro 3a0e3neueHHs Ta
MYJIBTHMEIA;

2131.2 ImxeHep 3 nporpaMHoro 3a0e3neueHHs
KOMII IOTEPIB;

2131.2 Imxenep-nporpamict; 2131.2

[Iporpamicr (6a3a manux); 2131.2 [Iporpamict
(mpuknamHUi);

2132.1 Monomii HayKOBUH CHIIBPOOITHUK
(mporpamyBaHHS);

2132.1 HaykoBuii criiBpoOiTHUK
(mporpaMyBaHHS) ;

2132.1 HaykoBwuii ciiBpoOITHUK-KOHCYITAHT
(mporpamyBaHHA);

The field of professional activity encompasses the
development of innovative software products in the
realm of immersive technologies, the design of
complex digital twin systems, the creation of
software development tools, and scientific research
in the field of computer science. It includes
teaching, expert, and consultancy activities within
modern software engineering. Masters in Software
Engineering of Immersive Systems and Digital
Twins are qualified to work as extended reality
system architects, developers of complex models of
digital twins, and specialists in the design,
engineering, and testing of intelligent software in
leading IT companies, engineering centers, and
research institutions. According to the National
Classification of Occupations SC 003:2010,
graduates can work in the following professions:
2131.2 Database administrator;

2131.2 Data Administrator;

2131.2 Access Administrator;

2131.2 System administrator;

2131.2 Computer Communications Analyst;
2131.2 Software and Multimedia Analyst; 2131.2
Computer Software Engineer; 2131.2 Software
Engineer;

2131.2 Programmer (database);

2131.2 Programmer (applied);

2132.1 Junior Researcher (Programming) 2132.1
Researcher (programming)

2132.1 Researcher-consultant (programming)
2132.2 Software Engineer

2132.2 Programmer (database)

2132.2 Application programmer

2132.2 System programmer

2139.2 Computer Application Engineer.




2132.2 Imxenep-nporpamict; 2132.2
[Iporpamict (6a3za manux); 2132.2 Ilporpamict
MPUKJIaIHUY;

2132.2 [IporpaMicT CHCTEMHHIA;

2139.2 Imxenep i3 3acTOoCyBaHHS KOMIT IOTEPIB.

Hooanvue nasuanns / Further study

MOKIIUBICTh TIPOJTOBKEHHS OCBITH 32 TPETIM
(OCBITHPO-HAYKOBUM) PiBHEM BHIIOI OCBITH.
Habytts nomaTkoBux kBamidikaliil y cucremi
OCBITH JOPOCTHX.

Opportunity to continue education at the third
(educational and scientific) level of higher
education.

Acquisition of additional qualifications in the adult

education system.

5 — Buksnananns ta ouiHoBanHsi / Teaching and assessment

Buknadauna ma nasuanus / Teaching and studying

[Iporpamoro nependavdeHo CTYACHTOLECHTPOBAHE
HaBYaHHS, KOMIETECHTHICHHMH MigX1d, a TAKOX
peaizamiro TeXHOJIOTii MPoOIeMHO-0PiEHTOBAHOTO
HaBdaHHsI. CTHIL HaBYaHHS — aKTUBHUM, 1110 Ja€
MOKJIMBICTh MaricCTpaHTy OOMpAaTH MPEIMETH Ta
OpraHi30BYBaTH Yac.

3arajqpHUN CTUIb HABYAHHS —
3apiaHHsopieHTOBaHui. [1in yac HaBYaHH:
3aCTOCOBYIOThCS iHPOPMAIiTHO-KOMYHIKaIliifHi
TeXHOJOTii (e-learning, oHnmaifH-nexmii, riopuaHi
KOMYHiKaIii).

®opmu opranizaiii HaBYaHHS: JIEKLii, MPAKTUYHI Ta
CEeMIHApCHKi 3aHATTS, KOMIT IOTEPHI MPAKTHKYMH 1
mabopaTopHi POOOTH; KyPCOBI IMTPOEKTH 1 poOOTH;
TEXHOJIOTIS 3MIIIAHOTO HABYAHHS, TIPAKTHKH 1
€KCKypcii; caMocTiiiHa poO0Ta Ha OCHOBI
MiJPYYHUKIB Ta KOHCIIEKTiB, KOHCYJIbTAIII] i3
BuKIagauamu. [1ij yac mepiioro cemectpy
HaBYaHHs MaricTpaHT oOupae HanpsM
JOCIIDKEHHSI. BIpooBsk Apyroro, TpeTboro ta
YEeTBEPTOTO CEMECTPY BiH BUKOHYE KBai(iKaliiHy
po0OTY MaricTpa, siKy MPe3eHTYE Ta 3aXHIIAE ITePe
€K3aMEHALIITHOIO KOMICIEIO.

VYciM yyacHHKaM OCBITHBOTO MPOLIECY CBOEYACHO
HaJa€ThCs JIOCTYITHA 1 3p03yMijia iHPOpMAIIis 11010
IiJIel, 3MICTY Ta MIPOTPAMHUX PE3yJIbTaTiB
HaBYaHHSI, OPSIKY Ta KPUTEPiiB OLIHIOBaHHS B
MeXaX OKpPEMHUX OCBITHIX KOMITOHEHTIB.

The program provides for student-centered learning,
a competency-based approach, as well as the
implementation of problem-oriented learning
technology. Learning style - active, which allows
the graduate to choose subjects and organize time.
General learning style - task-oriented.

Information and communication technologies
(elearning, online lectures, hybrid communications)
are used during the training.

Forms of training: lectures, practical and seminar
classes, computer workshops and laboratory work;
course projects and works; technology of blended
learning, practice, and excursions; independent
work based on textbooks and abstracts,
consultations with teachers. During the first
semester of study, the undergraduate chooses the
direction of research. During the second, third, and
fourth semesters, the undergraduate performs a
master's thesis, which the undergraduate presents
and defends before the examination board.

All participants in the educational process are
provided with timely and understandable
information on the goals, content, and program
learning outcomes, the procedure, and evaluation
criteria within the individual educational
components.

Oyiniosanns

/ Assessment

O11iHIOBaHHS 3HaHb CTYJICHTIB 3JIHCHIOETHCS Y
BiMOBIAHOCTI 710 [10JI0KEHHS PO CUCTEMY
OLIIHIOBaHHSI pe3ynbTaTiB HaB4aHHs cTyaeHTiB KIII
im. Iropst CikopchKOTro 3a yciMa BUIaMH
ayJIMTOPHOI Ta 1M03aay IUTOPHOT POOOTH.

Assessment of students' knowledge is carried out in
accordance with the Regulation on the system of
assessment of student learning outcomes of Igor
Sikorsky Kyiv Polytechnic Institute for all types of

classroom and nonclassroom work.

6 — IIporpamui komnereHTHOCTI / Programme competencies

IHmeZpCZJZbHa KomnemeHnH

icmw / Integral competence

3naTHICTE pO3B’A3yBaTH CKIAIHI 3a1a4i

JIOCITI THUATIEKOTO Ta iIHHOBAI[IHHOTO XapakTepy y
cdepi IpoeKTyBaHHs, PO3pOOICHHS Ta
CYIIPOBOKEHHSI IMEPCUBHHUX CUCTEM 1 HU(PPOBUX
IBIAHUKIB CKIAIHUX 00’ €KTIB, 1110

The ability to solve complex problems of a research
and innovative nature in the field of design,
development, and maintenance of immersive
systems and digital twins of complex objects,

characterized by environmental dynamics, the




XapaKTEPHU3y€EThCS TMHAMIYHICTIO CEPEIOBHIIA,
KOMIUTIEKCHICTIO IHTETpaIlii BipTyaJlbHOTO Ta
(i3UYHOTO CBITIB 1 HEBU3HAYECHICTIO YMOB.

complexity of virtual and physical world
integration, and uncertainty of conditions.

3azanvni Komnemenmuocmi

(3K) / General competencies

3K 01 3martHicTh 10 abcTpakTHOrO MUCIeHHs, | Ability to abstract thinking, analysis and synthesis
aHaJIi3y Ta CUHTE3Y

3K 02 3/1aTHICTh CIIJIKYBaTHCS 1HO3EMHOIO Ability to communicate in a foreign language both
MOBOIO SIK YCHO, TaK i MHUCHbMOBO orally and in writing

3K 03 3maTHiCTh MPOBOANTH AOCTiKeHHS Ha | Ability to conduct research at the appropriate level
BiJNIOBITHOMY piBHi

3K 04 31aTHICTh CIIJIKYBaTHCA 3 Ability to communicate with representatives of
MpeCcTaBHUKaMHM 1HIIUX TpodeciiHux other professional groups of different levels (with
TPyI Pi3HOTO PiBHS (3 EKCTIEpPTaMH 3 experts from other fields of knowledge / types of
IHIIMX Tay3el 3HaHb/BUIB economic activity)
€KOHOMIYHOI JisSIIbHOCTI)

3K 05 31aTHICTh TeHepYBaTH HOBI i1€i . . .

A reHepy A Ability to generate new ideas (creativity)
(KpeaTUBHICTB)
Daxoei komnemenmuocmi (PK) / Professional competencies

OK 01 31aTHICTh aHAJI3yBaTH MTPEeIMETHI Ability to analyze subject areas, form, classify
o0Jacti, popmyBatH, KnacuikyBaTH software requirements
BHUMOTH JI0 TIPOTPaMHOT0 3a0€3MeUeHHS

®K 02 | 3gaTHICTH PO3POOIATH i peai3oByBaTH Ability to develop and implement scientific and
HayKoBi Ta/ab0 NPUKIAIHI IPOEKTH y / or applied projects in the field of software
cdepi imxeHepii mporpaMHOTO engineering
3a0e3neueHHs

OK 03 3/1aTHICTh MPOEKTYBATH apXITEKTYPy Ability to design software architecture, model the
MPOrpaMHOT0 3a0e3MeYeHHS, operation of individual subsystems and modules
MOJIEJTIOBATH MpoIiecH QYHKI[IOHYBaHHS
OKPEMUX MiJICUCTEM 1 MOJTYJIiB

OK 04 31aTHICTH PO3BUBATH 1 peani3oByBaTH Ability to develop and implement new competitive
HOBI KOHKYPEHTOCIPOMOXHI iJ1e1 B ideas in software engineering
iHXKeHepil mporpaMHOro 3a0e3neyeHHs

®K 06 3natHicTh po3po0sIATH, aHami3yBatu Ta | Ability to develop, analyze and apply specifications,
3aCTOCOBYBATH crieiudikariii, standards, rules and guidelines in the field of
CTaHJIAPTH, IPABWIIA i peKOMEH/IaIlii B software engineering
cdepi imxeHepii mporpaMHOTO
3a0e3neyeHHs

DK 07 3naTHiCTh €DEeKTUBHO KEpyBaTH Ability to effectively manage financial, human,
(hiHaHCOBHMMH, JIIOJICBKUMH, TeXHIUHUMH | technical and other project resources in the field of
Ta IHITUMH TPOEKTHIUMH PECypcaMu y software engineering
cepi iHKeHepii MporpaMHOro
3a0e3MeyeHHs

OK 08 31aTHICTh KPUTHYHO OCMHCIIOBATH Ability to critically comprehend problems in the
po0OJieMu y Tairy3i iHpopMamiiHux field of information technology and at the frontiers
TEXHOJIOTi# Ta Ha Mexi ranysei 3uanb, | of knowledge, to integrate relevant knowledge and
IHTETpyBaTH BIIMOBIHI 3HAHHS Ta solve complex problems in broad or
PO3B’sI3yBaTH CKIAIHI 3a7a4i y multidisciplinary contexts
HIAPOKKX 200 MYJIbTHANCIUILTIHAPHUX
KOHTEKCTax

®K 09 3naTHicTs po3po0ATH 1 KoopauHyBaTu | Ability to develop and coordinate processes, stages
MPOLICCH, €TalH Ta iTepaiii skutreBoro | and iterations of the software life cycle based on the
LUKy TPOrpaMHOro 3a0e3eueHHs Ha application of modern models, methods and
OCHOBI 3aCTOCYBaHHSI Cy4yacHUX technologies of software development




MoOJIeNieli, METOIIB Ta TEXHOJIOT1H
pO3pO0ICHHS IPOTPaMHOTO

3a0e3MeYeHHs

®K 10 3maTHicTh 3a0e31meuyBaT SKiCTh Ability to ensure software quality
MPOTPaMHOTO 3a0e3MeYeHH

OK 11 31aTHICTh JIaHYBATH 1 BAKOHYBATH Ability to plan and perform research in software
HAyKOBI1 OCIPKEHHS 3 1HKeHepii engineering
MPOTPaMHOTO 3a0e3MeYeHHS

OK 12 3/1aTHICT 3aCTOCOBYBATH 1 PO3BUBATH Ability to apply and develop fundamental and
¢dbyHIaMEHTabHI 1 MDKAUCHUIITIHAPHI interdisciplinary knowledge to successfully solve
3HAHHSI JJIs1 YCHIITHOTO O3B’ A3aHHS scientific problems of software engineering
HayKOBHX Mpo0JeM imKeHepii
MIPOTPaMHOTO 3a0e3MeUCHHS

DK 13 31aTHICTh MPOEKTYBATH CKIIAIHI
IMEpCHBHI CUCTEMH Ta apXiTeKTypH Ability to design complex immersive systems and
UUPPOBHUX JIBIHHUKIB IS digital twin architectures for industry and the socio-
MTPOMUCJIOBOCTI Ta COI[IOKYJIBTYPHOT cultural sphere.
chepm.

OK 14 31aTHICTh MPOEKTYBATH,

BITPOBA/IXKYBATH Ta MiATPUMYBaTH Ability to design, implement, and maintain software
MpOrpaMHi CHCTEMH JIJIs Bizyauizamii systems for big data visualization in 3D space.
BEJIMKUX MacHBiB aHuX y 3D-mpocropi.

OK 15 31aTHICTh BIPOBAKYBATH Ta Ability to implement and maintain information
MiATpUMyBaTH iH(OpMAITiiHI cHcTeMu systems for managing digital copies of real-world
yIpaBiHHI TUPPOBUMH KOITiSIMH objects.
peaNbHUX 00'€KTIB.

DK 16 31aTHICTB 10 PO3POOJICHHS TPOTrPaMHHUX
MIPOEKTIB, SIKI IHTETPYIOTh CEHCOPHI AaHi | Ability to develop software projects that integrate
(IoT) Ta BipTyanbHi cepeoBUINA A5 sensor data (IoT) and virtual environments to solve
PO3B'sI3aHHS 3HAYYIINX TEXHIYHAX Ta significant technical and social problems.
COLIIAJIbHUX TPOOJIEM.

DK 17 31aTHICT 3aCTOCOBYBATH TEXHOJIOT{ Ability to apply Al and computer vision
HITYYHOT'O 1HTENEKTY Ta KOMI'IoTepHOTo | technologies to create intelligent immersive systems
30pYy Ui CTBOPSHHSI IHTEIEKTYaIbHUX and autonomous digital twins.

IMEpPCHUBHHX CHCTEM Ta aBTOHOMHHX
1 pPOBUX JIBIHHUKIB.

PK I8 3nataicTs 3aCTOCOBYBATH Ha HpAKTHil Ability to apply Agile and DevOps methodologies
metozoutorii Agile Ta DevOps y . . ) .
CHIELIITHOMY KOHTEKCT] po3poBICHHS in the specific context of graphics-oriented software

. . development.
rpagivyHo-opieHTOoBaHOTO [13.

OK 19 3naTHICTE pO3pOOIATH KOMIUIEKCHI
cTparerii kibep3axucTy Ta MpOBOJUTH
HAYKOBI IOCIII/IPKEHHS BPa3IMBOCTEH Ability to develop comprehensive cybersecurity
IMEpCUBHHX CEpEeAOBUIL 1 TN(PPOBUX strategies and conduct scientific research on
IBIAHUKIB, BKIIOYAIOYH aHaIi3 vulnerabilities in immersive environments and
IUTICHOCTI IaHUX Y KibepdizmuHux digital twins, including data integrity analysis in
KaHalax, 3aXUCT KOH(iIeHIiHHOCTI cyber-physical channels, protection of biometric
01OMETPUYHKX MMapaMeTpiB Ta parameter privacy, and verification of intelligent
BepHdiKaIlito cTiiKocTi model resilience against targeted attacks.
IHTEJIEeKTYaJIbHUX MOJAEJEH 10
IIJIECTIPSIMOBAaHHX aTaK.

®OK 20 31aTHICTh MPOEKTYBATH IMEPCHUBHI Ta Ability to design immersive and mulsemedia

Mynbscemeniiiai inrepdeiicu (HCI -
Human-Computer Interaction), mmo

interfaces (HCI) that engage multiple sensory
channels.




‘ 3QIy9ar0Th Pi3HI KaHATN CIPHAHSTTS.

7 — IlporpamHi pedyiabTtaTi HaB4yaHHsA (IIPH) / Programme learning outcomes

IIPH 01 | 3marwm i 3acTOCOBYBAaTH Cy4acHi
npodeciiini crangapty Ta HopMaTHBHO- | Know and apply modern professional standards and
MPaBOBI JJOKYMEHTH 3 1HXKeHepii regulations on software engineering
MIPOTPaMHOTO 3a0e3MeYeHHS
ITPH 02 | OuintoBatu i BuUOUpaTH epeKTUBHI Evaluate and select effective methods and models
METOJT! 1 MOZIEITi pO3pO0IICHHS, for the development, implementation, maintenance
BIIPOBA[)KEHHS, CYITPOBOIY of software and management of relevant processes
MPOTPaMHOTO 3a0e3MeYeHHS Ta at all stages of the life cycle
yIpaBIiHHS BiINOBITHUMH MPOLIECAMHU
Ha BCIX eTarax )KHTTEBOTO [TUKITY
ITPH 03 | Byaysatu i mociipKyBaTH MOACITI . . .
DYAY | AAOCILLKYBaT 5 .. | Build and research models of information processes
iHpOopMaLiHHUX TIPOLIECIB Y MPHUKIIAHIN in the application field
obmacri
I1PH 04 | BusBiaru indopmartiiiai motpeou i n . .
. Gbop ! p Identify information needs and classify data for
KIacu]iKyBaTu aHi JUIT TPOEKTYBAHHS software desien
MIPOTPaMHOT0 3a0e3MeYeHHS &
[TPH 05 | Po3pobnsiTh, aHanizyBaTH L .
p ’ Y ’ Develop, analyze, justify and systematize software
OOTPYHTOBYBATH Ta CUCTEMaTH3yBaTH .
requirements
BHUMOT'H JIO IPOTPaMHOTO 3a0e3MeueHHs
ITPH 06 | Po3po0umsita i omiHIOBaTH CTpaTeTii
MIPOEKTYBAHHS IPOTPaMHUX 3ac00iB; . .
ogr H¥OB Bamp aHI:mi3 I ’ Develop and evaluate software design strategies;
o igiBaTHyBa ia’HTI/I I (})]€KTHI/IX —— substantiate, analyze and evaluate design solutions
3?0111(1/1 50 }:KOCTi Kig CBOLO p in terms of quality of the final software product,
Py " resource constraints and other factors
MPOTPAMHOT0 TPOJIYKTY, PECYPCHUX
oOMesxeHb Ta iHIHX (pakTopiB
ITPH 07 | Anani3yBartu, OILIIHIOBATH 1
3aCTOCOBYBaTH Ha CUCTEMHOMY DiBHI
cvaacHi ny orDAMHI Ta ana aT}i]ip Analyze, evaluate and apply at the system level
HiaT o nfn /:[1?1 a OSB’HSaHIiI O — modern software and hardware platforms to solve
op AP complex problems of software engineering
3a]a4 iHKeHepii mMporpaMHOro
3a0e3neyeHHs
[TPH 08 | Po3pobumsitu i MogudikyBaTH
apxiTeKTypy NporpaMHOro Develop and modify software architecture to meet
3a0e3redyeHHs Ui peaizailii BUMOor customer requirements
3aMOBHHKA
IMTPH 09 | O6rpyHTOBaHO BUOMPATH MapaUTMH i
MOBH MPOTPaMyBaHHs JUIs pO3POOICHHS . .
oo aEIHOI;O 3}:16e3netfeHHI$)1' p Choose reasonable paradigms and programming
3£CT ECOB BATH HA IDAKTH i,c qacHi languages for software development; apply in
Y p ey practice modern software development tools
3ac00HM po3pOOIIEHHS TPOrPaMHOT0
3a0e3MeyeHHs
IMPH 10 | MomudikyBaTH icHyt04i Ta po3po0saTi
HOBI aNropuTMiuHi piteHHs aetanbHoro | Modify existing and develop new algorithmic
MPOEKTYBAHHS IPOTPAMHOTO solutions for detailed software design
3a0e3neyeHHs
I[MIPH 11 | 3abe3neuyBaru SKiCTh Ha BCIiX CTAIisX

JKUTTEBOT'O LMKy MPOTPaMHOTO
3a0e3neUYCHHS, Y TOMY YHCI 3
BUKOPHUCTAHHSM PEJICBAaHTHUX MOJICIICH
Ta METOJIB OI[IHIOBAHHS, a TAKOXK
3ac00iB aBTOMATHU30BaHOTO TECTYBaHHS

Ensure quality at all stages of the software life
cycle, including the use of relevant models and
assessment methods, as well as automated software
testing and verification tools




1 Bepudikarii
MIPOTPaMHOTO 3a0e3MeUCHHS

IIPH 12 | [IpuitmaTu edeKTUBHI
opraHizamiifHOyTIpaBIiHCEKI pileHHs B | Make effective organizational and managerial
yMOBaX HEBH3HAYEHOCTI Ta 3MiHH decisions in conditions of uncertainty and changing
BHMOT, TOPIBHIOBATH allbTEPHATUBH, requirements, compare alternatives, assess risks
OIIIHIOBATH PU3NUKH

ITIPH 13 | Kondirypysaru nporpamue
3abe3neueHHs1, kepyBatu ioro 3Minamu | Configure software, manage its changes and
Ta PO3POOJICHHSIM ITPOTPaMHOL develop software documentation at all stages of the
JIOKYMEHTAIIil Ha BCiX eTanax life cycle
KHUTTEBOTO LUKITY

[1PH 14 | IIporHo3yBaTé pO3BUTOK MPOTPaMHUX Predict the development of software systems and
cucreM Ta iHpopManiifHux TexHonorid | information technology

IIPH 15 | 3giiicHOBaTH peiH>KUHIPHHAT . L
HPOrPaMHOro 3a6e3TedeHHs BiMOBIHO Ce_lrry out software reengineering in accordance

with customer requirements

JI0 BUMOT 3aMOBHHKa

IIPH 16 | [InanyBaTu, opraHi3oByBaTH Ta
3IIHACHIOBATH TecTyBaHHs, Bepudikamito | Plan, organize and perform software testing,
Ta BaJIiAaLiI0 IPOTPaMHOTO verification and validation
3a0e3neueHHs

IIPH 17 | 30upaTu, aHa/Ii3yBaTH, OI[IHFOBATH
HeoOXimHy st po3B’si3anHst HaykoBux i | Collect, analyze, evaluate the information needed to
MIPUKJIaTHUX 33724 iHpopMaIlito, solve scientific and applied problems, using
BUKOPUCTOBYIOUH HAYKOBO-TEXHIUHY scientific and technical literature, databases and
niTeparypy, 6a3u JaHUX Ta HIII other sources
JpKepena

ITPH 18 | Po3polisiTt MaTeMaTHYHE i IPOTpaMHe
3a0e3redyeH s Ui HAyKOBHX Develop mathematical and software for research in
JOCTI/DKEHb B TaITy3i iHKeHepii software engineering
MPOrPaMHOro 3a0e3MeYeHHS

I[IPH 19 | ®opmymroBaTh, eKCIEPUMEHTAIBHO
MepeBipsITH, OOTPYHTOBYBATH 1
3aCTOCOBYBATH Ha MPAKTHUII B IPOIIEC Formulate, experimentally test, substantiate and
PO3pOOIIEHHS POTPAMHOTO apply in practice in the process of software
3a0e3MeUeHHs 1HHOBAIlIHI METOIN Ta development innovative methods and competitive
KOHKYPEHTOCITPOMOXKHI TEXHOJIOT11 technologies for solving professional, scientific and
pO3B’s13aHHS MpodeciifHnX, technical problems in multidisciplinary contexts
HAYKOBOTEXHIYHUX 33]a4 y
MYJbTHIUCIUIUIIHAPHUX KOHTEKCTaX

[IPH 20 | [InanyBaTu i BUKOHYBaTH HAYKOB1
JOCIIDKEHHS B cdepi imkeHepil Plan and perform research in the software
MPOTPaMHOT0 3a0e3Me"eHHs, O0upaTH engineering area, choose methods and tools, analyze
METOAMKH Ta IHCTpyMeHTH, aHanizyBatu | the results, justify the conclusions
pe3ysbTaTH, OOTPYHTOBYBAaTH BUCHOBKH

[PH 21 232;:;2%?}3:;;;;3?ﬁ;ﬁ;ﬂ;ﬁ?ﬂx Know the theoret.ical foundgtiops of imme':rsﬁve

e systems and architectural principles of building
moOyI0BY IU(PPOBUX ABIHHHUKIB - . .
B digital twins of complex objects.

CKJIQIHUX 00'EKTIB.

I1PH 22 | Bmitu po3po0isiTi MeTOIH Ta

ITOPUTMH 00POOKH JaHUX Y
peaTpHOMY Yaci I CHHXPOHI3aIii
¢i3nyHNX 00’ €KTIB 3 IXHIMH
A(GPOBUMHU KOITiSIMH.

Be able to develop methods and algorithms for real-
time data processing to synchronize physical objects
with their digital copies.




IIPH 23 | 3uatu Ta 3acTocoByBatu cremniaiizopani | Know and apply specialized design patterns and
mabIOHN IPOEKTYBaHHS Ta tools (VR/AR SDK, game engines) for creating
incrpymenrapiii (VR/AR SDK, irposi immersive software.
py1uii) amst crBopenHs imepcuBHoro [13.

[1PH 24 | Bmitu npoekTyBaTH Ta BpoBajKyBaTi | Be able to design and implement mulsemedia
MyJIbCEMeIiiHI iHTepdericH, 1o interfaces that engage multiple user sensory
3aTy4aroTh Pi3HI KaHAJIHM CIIPHHHATTS channels in immersive environments.
KOpPHCTyBaya B IMEpPCHBHHX
cepeIoBHILAX.

ITPH 25 | Bmitu po3po0naru nporpaMHi MOAyi .

posp TH TIPOTp y Be able to develop software modules for high-
IUIs1 BUCOKOpeanicTuyHoi 3D- ) ARSI .
. N . fidelity 3D visualization and physical process
BizyaJtizawii Ta MOJCTIOBaHHS (i3UUIHUX S .
. " modeling in simulation systems.
MPOLECIB y CUMYJISIMIHHUX CHCTEMAaX.

IIPH 26 | 3acTocoByBaTH METOAM IITYYHOTO Apply Al methods for digital twin state analysis and
IHTEJIEKTY JUIsl aHAIi3y CTaHIiB predictive management of complex systems.
r(POBUX BIMHUKIB Ta MPEAUKTHBHOTO
yIpaBIiHHS CKJIaJHUMUA CHCTEMaMHU.

IIPH 27 | 3maTHicTh 3aCTOCOBYBAaTH METOIOJIOTIO
MOJIeJIe-OPi€EHTOBAHOT CUCTEMHOT . . .
MO op Ability to apply model-based systems engineering
TH)KeHepil s MPOEKTYBAHHS CKJIATHUX . .

. . methodology to design complex architectures of
apXiTeKTyp IMEPCHBHUX CHCTEM Ta . ) . .
e immersive systems and digital twin platforms,
mwiatopm U poBUX MBIHHUKIB, . g e .
- . ensuring their scalability, high performance, and
3a0e3Mevyroun X MacIITaboBaHICTh, ) . .
. . integrated cybersecurity of cyber-physical
BUCOKY TPOJYKTHBHICTb Ta IHTETPOBaHY o
. . . . communication channels throughout all stages of
kibepbesneky kibepdi3nIHuX KaHaTiB .
, . the lifecycle.
3B’5I3Ky Ha BCIX eTarax >KHTTEBOTO
UK.
[1PH 28 | BmiTu ynpaBisiTH )KUTTEBUM ITUKIOM .
yrip ! Be able to manage the development lifecycle of
PO3pOOIICHHSI CKIIaJHUX MPOTPaAMHUX . )
HIPOJYKTIB HA MesKi BipTyaIbHOi Ta complex software products at the intersection of
. N . virtual and physical reality (XR/IoT).
¢izuunoi peanmsHOCTI (XR/I0T). Py v ( )

I1PH 29 | Bmitu peanizoByBaTH iHHOBAIIiiHI
MIPOEKTH B TaTy3i IMEPCUBHUX Be able to implement innovative projects in the
TexHoJori# Ta mudpoux moseneii Big | field of immersive technologies and digital models
KOHIIEMIIIT 10 KOMEPIIHHOTO from concept to commercial implementation.
BIIPOBAKCHHSI.

ITIPH 30 | 3naru i 3actocoByBatu npodeciiiui . .

ypaTH 11p ¢ Know and apply professional standards and ethical
CTaHIAPTH Ta ETHYHI HOPMH OE3TEeKH . .
. user safety norms when creating digital presence
KOpHMCTYyBaya IPHU CTBOPECHHI CUCTEM svstems
IU(POBOi NPUCYTHOCTI. Y '

8 — PecypcHe 3a0e3neuenns peasizanii mporpamu / Resource provision for programme
implementation

Kaopose 3a6esneuenns / Staffing

BiarmoBigHo 10 KaApOBHX BUMOT MO0
3a0e3MeYeHHs TPOBAPKEHHS OCBITHBOT IisTIbHOCTI
JUIs BijnoBigHoro pisHsa BO, 3aTBeppkeHuX
[Tocranosoro Kabinery MiHicTpiB YKpainu BijJ
30.12.2015 p. Ne 1187 B unHHIN pemakiiii.
3arydeHHs 10 BUKJIaaHHs (PaxiBIliB MIXKHAPOIHOT
IT-kommanii “EPAM CHUCTEM3”.

Following the personnel requirements for ensuring
the implementation of educational activities for the
relevant level of higher education, approved by the
Resolution of the Cabinet of Ministers of Ukraine
dated 30.12.2015 Ne 1187 in the current version.
Involvement of specialists from the international IT
company EPAM Systems.

Mamepianeno-mexuniune 3abesneqenns / Material-technical support

BiAmoBiIHO 10 TEXHOJIOTTYHUX BUMOT II[OJI0
MaTepiabHO-TEXHIYHOTO 3a0e3MeueHHs OCBITHBOT
TisITEHOCTI BiATOBiAHOTO piBHSA BO, 3aTBepmKeHNX

Following the technological requirements for
material and technical support of educational
activities of the relevant level of higher education,




[Toctanororo Kabinety MiHicTpiB Ykpainu Bix
30.12.2015 p. Ne 1187 B unHHIN peAaKIIii.
[IpoBenenHs 1a0OpaTOpHUX 3aHITh, BAKOHAHHS
KYPCOBHX Ta TUIUIOMHUX HPOEKTIB Y
HaBYAIIbHOHAYKOBIi# maboparopii "EITAM-KIII",
HaBYaIbHOHAYKOBIH JlabopaTopii MyJIbTHMEIA,
MyJibCEMeia Ta IMEPCUBHUX TEXHOJIOTIH,
criertiaizoBaHii Jabopatopii MiXKHApOIHOTO
npoekty MEDIS.

approved by the Resolution of the

Cabinet of Ministers of Ukraine dated 30.12.2015
Ne1187 in the current version. Conducting
laboratory classes, course, and diploma projects in
the educational and scientific laboratory "EPAM-
KPI", educational and scientific laboratory of
multimedia, multimedia, and immersion
technologies, specialized laboratory of the
international project MEDIS.

Ingpopmayitine ma naguanbHo-wemoouune 3abesneuwenns / Information and methodological support of the

educationa

[ process

BiAmoBiIHO 10 TEXHOJIOTTYHUX BUMOT {010
HaBYaJILHO-METOAMYHOTO Ta iHGOPMAIIHHOTO
3a0e3nedeHHs OCBITHBO1 isITFHOCTI BIATIOBITHOTO
piBas BO, 3arBepmxenux [loctanoBoto Kabinety
MiwnictpiB Ykpainu Bix 30.12.2015 p. Ne 1187 B
ynHHINA penakmnii. KopuctyBanus Haykoso-
TexHiuHOo0 Oi0mioTekoro KIII im. Irops
CikopchKOT0, HABYAILHO-METOTUIHUMH Ta
iH(hopMaIitHIMH pecypcamu, SKi Hajae Kkadenpa
MPOTPaMHOTO 3a0e3Me4YeHHs KOMI IOTEPHUX
CHCTEM.

Following the technological requirements for
educational and methodological and informational
support of educational activities of the relevant
level of higher education, approved by the
Resolution of the Cabinet of Ministers of Ukraine
dated 30.12.2015 Ne1187 in the current version.
Use of the Igor Sikorsky Kyiv Polytechnic Institute
Scientific and Technical Library, educational,
methodical, and informational resources provided
by the Department of Computer Systems Software.

9 — AkaemiuHa MoOiTbHICTH / Academic mobility

Hayionanvna kpedumna mobinw

nicms / National credit mobility

MOoXJIHMBICTh YKJIaJaHHS YTOJ PO aKaaeMidHy
MOOUIBHICTb, TTOJIBIHHE JUIIOMYBaHHS.

Possibility of concluding agreements on academic
mobility, double diplomacy.

Midcnapoona kpedumuna mooOinbHi

cmo / International credit mobility

VY4acTh CTYJCHTIB Y MI>KHAPOJIHIH mporpami
akajeMidHuX OOMiHIB B paMKax JIOTOBOPIB 3
By3aMHU-IIapTHEPAMH, 30Kpema:

1. BinbHIOCEKHI TEXHIYHHUN YHIBEPCUTET IMEHI
I'enumina (JIutsa).

2. YHiBepcUTET NPUKIAAHUX HayK X0
(Himeuuuna).

3. Vuiepcuret [liBgennoi Janii (danis).

4. Iomitexuiuanit yHiBepcuter KaTamonii
(Icnanis).

5. YuiBepcurer Manaru (Icrianis).

Agreements on international academic mobility
have been concluded with universities:

1. Vilnius Gediminas Technical University
(Lithuania).

Hof University of Applied Sciences (Germany).
University of Southern Denmark (Denmark).
Universitat Politécnica de Catalunya (Spain).
University of Malaga (Spain).

nhkwb

Hagsuanus inozemnux 30006yeauis suwoi oceimu / Study of foreign applicants of higher education

Hapuanns ino3emHux 3700yBayiB BO, ski
onaHoBytoTh Ol 3a mporpamamu MixkHapOAHOT
aKaZeMIgyHOT MOOLIHLHOCTI, HABYAHHS MOKE
MIPOBOAUTUCH AHTTIMHCHKOI0 a00 YKPATHCHKOIO
MOBOIO, 38 YMOBH BOJIOJIiHHS 3400yBa4eM MOBOIO
HaBYaHHs Ha piBHI He HIK4Ye 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 — IIpoueaypa npucBoeHus npodeciiinux kBajiigikaniii / Procedure for awarding professional
qualifications

He nependadeno nmpucBoeHHs mpodeciiHoi
kBautiikarii

The awarding of a professional qualification is not
provided




2. IEPEJIIK OCBITHIX KOMIIOHEHTIB / EDUCATIONAL COMPONENTS

dopma
Kox / .. . K €KTC/ i
C(())ille Ocgithi komnoHeHTy / Educational components %e é[flI"TSHcre dits Kgliﬁ;}(;;{;of;l;r?al
control form
O00B’s13Kk0Bi (HopMaTuBHI) KoMnoHeHnTH / Required (standard) components
uxka 3aranabnoi ninroroBku / General training cycle
3001 | IHHOBamiitHHMII MEHEKMEHT Ta IHTEJIeKTyalbHa BIACHICTh
y ramy3i IT / Innovative Management and Intellectual 4.0 Exzamen / Exam
Property in IT
3002 | Cranuii iHHOBaNIMHUN PO3BUTOK / . .
. LA P 2.0 3amik / Final test
Sustainable Innovative Development
3003 | IlpakTuyHMiA Kypc iHO3€MHOI MOBH ISl HAYKOBOI
komyHikarii / Practical Foreign Language Course for
Scientific Communication
30 03.1 | IlpakTryHMUA Kypc iHO3EMHOI MOBH ISl HAYKOBOI
komyHikarii. Yactuna 1 / Practical Foreign Language 3.0 3auik / Final test
Course for Scientific Communication. Part 1
30 03.2 | IlpakTryHMUI Kypc iHO3eMHOI MOBH ISl HAYKOBOI
komyHikanii. Yactuna 2 / Practical Foreign Language 2.0 3amik / Final test
Course for Scientific Communication. Part 2
30 04 | ImkenepHa nemarorika / Engineering Pedagogy 2.0 3auik / Final test
30 05 | biznec-ananiz B IT/
isuec-an B 4.0 Ex3amen / Exam
Business Analysis in IT
Huxa npodeciiinoi miaroroBku / Professional training cycle
10 01 | HaykoBa poboTa 3a TEMOIO MaricTepchKoi aucepraii /
Scientific Work on the Master’s Thesis Topic
IT1O 01.1 | HaykoBa poboTa 3a TEMOIO MaricTepchbKoi AucepTarii.
Yacruna 1. OcHOBY HayKOBHUX AOCHTiKeHb / Scientific . )
. . . 4, Final
Work on the Topic of Master's Dissertation. Part 1. 0 3anix / Final test
Fundamentals of Scientific Research
I10 01.2 | HaykoBa po0oTa 3a TEMOIO MaricTepChKOi AUCepTallii.
Yacruna 3. HaykoBogociigna po6oTa 3a TEMOIO
Mmarictepcbkoi aucepranii / Scientific Work on the Topic of 4.0 3anik / Final test
Master's Dissertation. Part 3. Research Work on the Topic
of Master's Dissertation
1O 02 | HaykoBo-nmocmingHa mpakTika / Research practice 14.0 3auik / Final test
1O 03 | Bukonanus maricrepchkoi aucepranii / Completion of 16.0 3axwucr /
Master’s Dissertation Defence
110 04 MeToz[onorisI.iane'Hepi'f MPOTpaMHOro 3a0e3reveHHs / 40 Sarix / Final test
Software Engineering Methodology
1O 05 Hpc:rpaMHe 3g6§3neqegﬂﬁ TEXHOJIOTIT HU(PPOBUX 40 Sanix / Final test
neirinukie / Digital Twin Technology Software
10 06 K16ep6e3r1e1<‘a IMEPCHBHUX CHCTEM Ta uH(l)popgx JIBIHHUKIB 50 Exsanen / Exam
/ Cybersecurity of Immersive Systems and Digital Twins
1o 07 MyngnM;)JiﬁHi iHTepdeiich Ta iM.epCI/IBHi cucremu / 40 Saix / Final test
Multimedia Interfaces and Immersive Systems
I1O 08 | MyneTuMenitiHi iHTepdeicH Ta IMEPCUBHI CHCTEMH.
Kypcosuii npoext / Multimedia Interfaces and Immersive 2.0 3amik / Final test
Systems. Course project
1O 09 | ApxiTeKTypHu iMEpCHBHHUX CHCTEM Ta MIaT(hopM HUPPOBUX 5.0 Ex3amen / Exam




neiiHukiB / Architectures of Immersive Systems and
Digital Twin Platforms

1O 10 | EBodmtorifiHi 0OYMCIICHHS Ta IHTENEKTYaIbHI areHTHI
cuctemu / Evolutionary Computing and Intelligent Agent 6.0 Exzamen / Exam
Systems
IO 11 | Mogpene-opieHTOBaHA iHXKEHEPisl IMEPCUBHUX CHUCTEM Ta
K?(%z??g?ieﬁlep(li}lgﬁzéeering of Immersive Systems and 4.0 3anic/ Final test
Digital Twins
Bubipkogi komnonenTu / Elective components
Huxa npodeciiinoi minrorosku / Professional training cycle
O e e g
1B o ggﬁ::tlilgni(lméréﬁ;:;eitq; Iézinaji’o-rga{[alogue 4.0 3anix / Final test
I1B 03 OCBiTH.iI)'I koMmmoneHT 3 d-karanory / 50 Exsamen / Exam
Educational Component 3 from P-Catalogue
I1B 04 OCBiTH.iI)'I koMmmoHeHT 4 d-karaiory / 50 Exsamen / Exam
Educational Component 4 from P-Catalogue
I1B 05 OCBiTH.iI\/'I KOMIIOHEHT 5 D-kaTanory / 50 Exsamen / Exam
Educational Component 5 from P-Catalogue
e ggﬁzz}‘clil:nﬁhégﬁlgggeitqz I;rzfriﬂg—r(};e{talogue 4.0 3anix / Final test
o ggllj;}tlilgnﬁ?hégﬁgggeitq; I;fcjr?lﬂlg-r(}éz:talogue 4.0 3anic / Final test
3arampHuil 00cAaT 000B’I3KOBUX KOMITOHEHTIB / 89
Total volume of the required components:
3aranpHui 00CST BUOIPKOBUX KOMIIOHEHTIB / 31
Total volume of the elective components:
OO6csr OCBITHIX KOMITOHEHTIB, 1110 320€31MeUy0Th 3100y TTS KOMIIETEHTHOCTEH &9
BHU3HAYCHHUX CTAHJIAPTOM BHUIIIOT OCBITH /
Total volume of the educational components aimed at acquisition of competencies
specified in the Higher Education Standard
3ATAJILHUM OBCAT OCBITHBOI IPOT'PAMMU / 120

TOTAL VOLUME OF THE EDUCATIONAL PROGRAMME




3. CTPYKTYPHO-JIOI'TYHA CXEMA OCBITHbOI TIPOT'PAMM / STRUCTURAL AND
LOGICAL SCHEME OF THE EDUCATIONAL PROGRAMME

1 cemecTtp

Cranuil 1HHOB Iy IHIIT
PO3BHTOK

2 cemecTp

3 cemecTp

[HKeHepHa [Tearorika

IHHOBALIITHNIT MEHEKMEHT
Ta 1HTeIeKTyalbHa
BJIacHICTh y ramysi [T

I1BO1 | |TIBO2 | | IIBO3

11B04

T1IBO5

Mopemne-opieHTOBaHa

1H)KeHepis IMepcl IHIX

CHCTEM Ta IHPPOBUX
JIBITHIIKIB

4 cemecTp

TIpakTiaHmii Kype 5 : . IIpakTuaHUII Kype
1HO3eMHOI MOBU UL TIpaKTirHin kype HHOSEMHOL| | inosemmoi MoBH 11
" : > MOBH JJI1 HAyKOBOI X 2 :
HayKOBOI KOMYHIKaIlii. s HayKOBOI KOMYHIKarlii.
KoMyHiKami. YactuHa 1
YactuHa 1 YacTuHa 2 HayKoBo-
— JOocTigHA
ApXITEKTYpH IMepCiilHIX L
cucTeM Ta Iwathopm Bi3nec-anams B IT
1uppoBUX ABIITHIKIB
| A
I1B06 11B07
MynsTiMeniiHi iHTepdeticn
Ta IMepciiiHi ciucTeMu
A}
MynsTuMeniiHi iHTepdeiicn BuxoHanHI
Ta IMepCiiiHi CHCTEMIL. MaricTepchKol
Kypcosa pobora JcepTaii
MeTtonomnoris iHKeHepii
IIPOTPAMHOTO 3a0€3M1eIeHHS
IIporpamHe 3abe3nedeHH]
TexHomori mIdppoBIX
JIB1ITHUKIB
|
EBomrorm itai
Kibepbesneka iMepciiiHIX OB T
CHCTEeM Ta II(pPOBUX iHTeIeKTyanbHi
JUBIHHITKIB areHTHI CHCTEMU

HayxoBo-mociHa po60oTa 3a TEMOIO MaricTepchKoi aucepTarii




1 semester 2 semester 3 semester 4 semester
Sustainable Innovative Engineer?ng
Development Pedagogics
Model-Oriented
— Engineering of
PS2 PS3 -
Innovative Management and Immelslved
Intellectual Property in IT S.ys.tems an
PS4 PS5 Digital Twins
I I
_ 4
Foreign Language
Foreign Language Scientific | | Foreign Language Scientific Scientific
Communication. Part 1 Communication. Part 1 Communication.
Part 2 AT
S tifl d
cienti 1<? an
Research
Practice

Architectures of Immersive

Business analysis

Master Thesis

Systems and Digital Twin in IT
Platforms
I I
PS6 PS7
Multimedia Interfaces and
Immersive Systems
Course Project in
Multimedia Interfaces and
Immersive Systems
Software Engineering
Methodology
Digital Twin Technology
Software :
Evolutionary
Computing and
Intelligent Agent
Artificial Intelligence Systems

Technologies for
Information Retrieval
Systems

Scientific Work on the Master’s Thesis Topic




4. DPOPMA ATECTAIIII 3JIOBYBAUIB BUIIIOI OCBITH / THE FORM OF
ATTESTATION FOR DEGREE PURSUERS

ArecTaris 3700yBadiB BUIIOT OCBITH 32 OCBITHHO-HAYKOBOIO MPOTPaMOI0 «IHXKeHepis MPOrpaMHOTO
3a0e3neYeHHS] IMEPCUBHUX CUCTEM Ta MUGPOBUX JBIMHHUKIBY CIICIAIBHOCTI «IHKeHepis
MIPOTrPaMHOTO 3a0€3MEeUCHHS» MTPOBOAUTHCS Y (hopMi MyOIiYHOr0 3aXKMCTy KBaidiKaiiHoi podoTH
Ta 3aBEPUIYETHCS BUAAYCIO IOKYMEHTA BCTAHOBJICHOTO 3pa3Ka PO MPUCY/DKEHHS HOMY CTYIICHSI
MaricTpa 3 IpHUCBOEHHSIM KBasli(pikallii: MaricTp 3 iHKeHepii MporpaMHOTo 3a0e3eUYeHHS.

Kpamidikariitna poboTa Mae po3B’s3yBaTy CKIaJIHY 3a7a4y a0o mpodiaeMy iHKeHepii mIporpaMHOro
3a0e3mneueHHs 1 mepeadayaT MPOBEICHHS HAYKOBHX JOCHIKEHb Ta 3/11HCHEHHS IHHOBAIIIi.
Kpamidikarniitna po6oTa He TOBUHHA MICTUTH aKaJEMidHOTO mariary, ¢padpukaiii, panpcudikarii.
[Ticns 3axucty kBawmigikamiitHa podorta po3mimyerscs B peniozutopii HTh YHiBepcuTery mst
BIUJIBHOTO JIOCTYILY.

Final certification of applicants for higher education under the educational and scientific program
"Software Engineering of of Immersive Systems and Digital Twins", Program Subject Area
"Software Engineering" is conducted in the form of public defense of the qualification work and
ends with the issuance of a standard document on awarding a master's degree in software
engineering.

Qualification work should solve a complex problem or problem of software engineering and
involve research and innovation. The qualification work should not contain academic plagiarism,
fabrication, or falsification. After the defense is placed in the repository of the Scientific and
Technical Library of the University for free access.



5. MATPULSA BIIIOBIJITHOCTI TIPOI'PAMHUX KOMIIETEHTHOCTEM
KOMIIOHEHTAM OCBITHbOI TIPOI'PAMM / COMPLIANCE MATRIX OF
PROGRAMME COMPETENCIES WITH PROGRAMME COMPONENTS
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6. MATPULIA 3ABE3IIEYEHHS ITPOI'PAMHUX PE3YJIBTATIB HABYAHHSA
BIIMMOBIITHUMU KOMIIOHEHTAMM OCBITHbOI TIPOI'PAMM / COMPLIANCE

MATRIX OF PROGRAMME LEARNING OUTCOMES WITH PROGRAMME

COMPONENTS
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