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NMPEAMBYJIA / PREAMBLE

PO3POBJIEHO / DESIGNED
KepiBHUK po6o4oi rpynm / Head of the project team:

Cynema €BreHia CtaHicnaBiBHa, JOKTOp TEXHIYHUX HAyK, AOLUEHT, 3aBigyBad Kadpeapu
MpPOrpamMHoOro 3a6esnevyeHHsa KOMM’IOTEPHUX CUCTEM, FapaHT OCBiTHbOT Nporpamm

/ Sulema Yevgeniya, doctor of technical sciences, associate professor, head of the Department of
Computer Systems Software, Director of the Educational Program

YneHu pobouoi rpynm / Project team members:

XapikoB Egyapp B’A4yecnaBoBMY, JOKTOp TEXHIYHMX HayK, npodecop, 3aBigyBay Kadeapu
iHdpopMaTHKKM Ta nporpamHoi iHxeHepii / Zharikov Eduard, doctor of technical sciences, professor,
head of the Department of Informatics and Software Engineering

KoBanb OnekcaHap BacnnboBuY, JOKTOP TEXHIYHUX HayK, nNpodecop, 3aBigyBay kadbeapu
iH)XKeHepiT nporpamHoro 3a6e3snevyeHHsa B eHepreTuui / Koval Oleksandr, doctor of technical
sciences, professor, Head of the Department of Software Engineering in Energy

HoBoTapcbkuit Mnxanno AHaATONIMOBUY, AOKTOP TEXHIYHMX HayK, npodecop, 3aBigyBau
Kadeapu obumcnioBanbHoi TexHikn / Novotarskyi Mykhailo, doctor of technical sciences,
professor, Head of the Department of Computer Engineering

CteuyeHKo IHHa BauecnaBiBHa, JOKTOp TeXHiYHMX HaykK, npodecop, npodecop Kadeapu
iHdbopmaTHKKM Ta nporpamHoi iHxeHepii / Stetsenko Inna, doctor of technical sciences, professor,
professor of the Department of Informatics and Software Engineering

lN'yceBa IpuHa IropiBHa, KaHAMAAT €EKOHOMIYHUX HayK, AOUEHT KadeapH iHXKeHepil nporpamHoro
3abe3neyveHHs B eHepreTuyi / Husyeva Iryna, candidate of economic sciences, associate professor
of the Department of Software Engineering in Energy

OHa MuKona BonogumMupoBmy, KaHaMaaT TEXHIYHUX HayK, AOLEHT, AOUEHT Kadeapu
nporpamMHoro 3abesne4yeHHA Komn’toTepHMx cnuctem / Onai Mykola, candidate of technical sciences,
associate professor, associate professor of the Department of Computer Systems Software

3asidysay Kagedpu iHpopmamuku ma npo2pamHoi iHxeHepii / Head of the Department of Informatics
and Software Engineering

XKapikoe Epyapp B’AdecnaBoBMY, JOKTOp TeXHiYHUX Hayk, npodecop / Zharikov Eduard,
doctor of technical sciences, professor

3asidysay Kagedpu iHxkeHepii npoepamHo20 3abe3nevyeHHs 8 eHepeemuuyi / Head of the Department
of Software Engineering in Energy

KoBanb OnekcaHap BacuaboBMY, JOKTOp TeEXHiYHMX HayK, aoueHT / Koval Oleksandr, doctor of
technical sciences, professor

3asidysay Kagedpu obyucnosaibHoi mexHiku / Head of the Department of Computer Engineering

HoBoTapcbKkuit Muxamno AHaToniMOBMY, AOKTOP TeXHiYHMX HayK, npocdecop / Novotarskyi
Mykhailo, doctor of technical sciences, professor
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3agidysay kagedpu npozpamHozo 3abesnedeHHs Komn'tomepHux cucmem [/ Head of the Department
of Computer Systems Software

Cynema €preHia CraHicnaBiBHa, [OKTOp TeXHiYHMX HayK, goueHT / Sulema Yevgeniya, doctor of
technical sciences, associate professor

NnoroA:eHo / AGREED:

HaykoBo-meToaM4Ha Komicia yHiBepcuTeTy 3i cneuianbHocTi F2 IHKeHepia nporpamHoro
3abesneueHHa / The Scientific and Methodological Commission of the University on speciality F2
Software Engineering (npotokon / minutes of meeting Ne5 Big / dated 25.04.2025)

MNonoea HMKY-F2 / Head of the SMCU-F2
il €sreHia CYJIEMA / Yevgeniya SULEMA
MeTtofmyHa paga KMl im. Iropa Cikopcekoro / The Methgdological Council of Igor Sikorsky Kyiv
Polytechnic Institute (npotokon / minutes of meeting Ne d Big / dated (5’ (,'j 204
lonoBg. MetoanyHoi pagu / Head of the Methodological Council

Tetana KME/IACKOBA / Tetiana ZHELIASKOVA

BPAXOBAHO / CONSIDERED:
3ayBaKeHHs Ta Npono3sumuii cTenkxonaepis 3a pesynbTataMm rpoMagCbKoro 06roBopeHHs:

¢ HayKOBO-MeAaroridHmMx npauieHUKIB kKadeapm nporpamMHoro 3abesneyeHHs KOMMN' lTepHMX
cHUCTEM

¢ 3106yBaYviB BMLLOT OCBiTH, AKi HABYAKOTbLCA 3a OCBITHBOK NPOrpamMoto cneuyiasibHoCTi
IH¥eHepia nporpaMHOro 3atesne4veHHs

¢ ¢haxiBuiB HaBYasbHO-MeToam4Horo Bigainy Kl im. Iropa Cikopcbkoro

¢ dhaxieuiB 3 ranysi IHxxeHepil nporpamMHoro 3abesneyeHHs (BiAryKu Ta IMCTU NIATPUMKK
AojarTbCA)

¢ Mpo 3aTBEpPAXKEHHA Nepeniky rasaysen 3HaHb i cneyiasibHOCTEM, 3a AKMMM 34IMCHIOETLCA
nigrotoeBka 3806yBadviB BMLOT Ta paxoBoi nepeaBmuoi ocBiTH: MNMocTtaHoBa KabiHeTy MiHicTpiB
YKpaiHM Ne 266 Big 29.04.2015 p. y YMHHIM pegakuii (3i 3MiHaMM i JOMNOBHEHHAMM 3rigHO
noctaHoBu KMY Ne 188 Big 21.02.2025 p.). URL:
https://zakon.rada.gov.ua/laws/show/266-2015-%D0%BF#n11

» HauionanbHui knacudikatop Ykpainu. Knacudikatop npodecin AK 003:2010, 3aTBepaxeHmm
Haka3om JepKCnoxMBCTaH4apTy YKpainu Big 28.07.2010 p. Ne 327 y 4mHHik pegakuii. URL:
https://zakon.rada.gov.ua/rada/show/va327609-10#Text

¢ CtaHaapT BMLLO1 OCBiTH 3i cneuiasibHocTi 121 IHXKeHepia nporpamHoro 3abesneyeHHA A0
TpeTboro (OCBiTHbO-HAaYKOBOro) piBHA BMLLOT OCBiTH, 3aTBEpAXKEHMIM HaKasom MiHicTepcTBa
OCBiTH i HayKK YKpaiHu Big 25.05.2022 p Ne 481

¢ [lonoxeHHa npo ocsBiTHi nporpamu Kl im. Iropa Cikopcbrkoro (Haxka3s «[lpo 3aTBep/KeHHA
MonoxeHHs npo oceiTHi nporpamu KM im. Iropsa Cikopcbkoro» HOH/232/25 Big 24.03.2025 p.).
URL: https://osvita.kpi.ua/node/137

¢ [Ipo nnaHyBaHHA Ta opradisauito ocBiTHboro npouecy 2025/2026 H.p. (Haka3s KIll im. Iropsa
Cikopcbkoro HOH/362/25 Big 25.04.2025 p.). URL: https://document.kpi.ua/2024_HOD-263.

DdaxoBy eKCNEPTHU3Y NPOBOSMIIM:

Irop CIHILWH, aoKTop TEXHIYHMX HAYK, CTApLUMI HAYKOBUIM CNiBPOGITHUK, AMPEKTOP IHCTUTYTY
nporpamHmx cuctem HAH YkpaiHu

Ceprirt CEMEHOB, koopgmHaTop ocBiTHiX nporpam TOB «EMAM CMCTEM3»
Oner PA3YMOBCBbKUHA, ampekTtop TOB «lHeHepHa norika»
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Remarks and proposals of stakeholders based on the results of the public discussion as well as the
official documents:

+ Scientific and pedagogical staff of the department of software for computer systems;

» Postgraduates who are studying in the educational program of the specialty Software
engineering;

* Specialists of the educational and methodical department of Igor Sikorsky Kyiv Polytechnic
Institute;

* Specialists in the field of software engineering (feedback and letters of support are attached)

* On the Approval of the List of Fields of Knowledge and Specialties for the Training of Higher
Education and Vocational Pre-Higher Education Students: Resolution of the Cabinet of Ministers
of Ukraine No. 266 dated April 29, 2015, as amended by the Resolution of the Cabinet of
Ministers of Ukraine No. 188 dated February 21, 2025. URL:
https://zakon.rada.gov.ua/laws/show/266-2015-%D0%BF#n11

* National Classifier of Ukraine. Classification of Professions DK 003:2010, approved by the order
of the State Consumer Standards of Ukraine dated July 28, 2010, No. 327, as amended. URL:
https://zakon.rada.gov.ua/rada/show/va327609-10#Text

+ Higher Education Standard for the Specialty 121 Software Engineering for the Third
(Educational-Scientific) Level of Higher Education, approved by the order of the Ministry of
Education and Science of Ukraine dated May 25, 2022, No. 481

+ Regulations on Educational Programs of KPl named after Igor Sikorsky (Order "On the Approval
of the Regulations on Educational Programs of KPl named after Igor Sikorsky” No. NON/232/25
dated March 24, 2025). URL: https://osvita.kpi.ua/node/137

+ On the Planning and Organization of the Educational Process for the 2025/2026 Academic Year
(Order of KPI named after Igor Sikorsky No. NON/362/25 dated April 25, 2025). URL:
https://document.kpi.ua/2024_HOD-263

Expert examination was carried out by:

Ihor SINICYN, doctor of technical sciences, senior researcher, director of the Institute of Software
Systems of the National Academy of Sciences of Ukraine

Serhiy SEMENQV, coordinator of educational programs of EPAM SYSTEMS LLC
Oleg RAZUMOVSKY, director of Engineering Logic LLC

EBOJIIOLIA OCBITHbOI MPOrPAMMU / EVOLUTION OF THE EDUCATIONAL PROGRAMME

MigrotoBka acnipaHTiB 34iMCHI0ETbCA Ha Kadeapi nporpamMHoro 3a6e3neyeHHA KOMMN’ IoTepHUX
cuctemM dakysbTeTy NPUKAALHOT MaTeMaTuKU, Ha BCix Kadegpax dakynbTeTy iHDOpMATHMKKM Ta
o6uMctoBa/ZIbHOT TEXHIKM (Kadeapa aBTOMaTMKM Ta ynpaBJliiHHA B TEXHIYHMX cuUcTeMax, Kadegpa
o6uuMcoBasIbHOT TEXHIKU, Kadbeagpa aBTOMATU30BaHUX CUCTEM 0BPO6KM iHOopMaLii Ta yrnpaB/aiHHA,
Kacpegpa TexHi4yHOi KibepHeTMKM) Ta Ha Kadepgpi iHXKeHepii nporpaMmHoro 3abes3neyeHHA B
eHepreTumui HaB4Ya/IbHO-HAYKOBOro iHCTUTYTY aTOMHOT Ta TEMNJIOBOT EHEPreTUKMU.

Jo BiAKpUTTA ui€el ocBiTHLOT nNporpamu B acnipaHtypi KMl iM. Iropa CikopcbKoro 3giMicHoBanacb
nigrotoBka KaHAamAaTiB Hayk 3i cneuianbHoctert 01.05.02 MaTteMaTuMuyHe MoOJeE/NIoBaHHA Ta
o6uumcaoBanbHi Metoam, 01.05.03 MaTtemaTuyHe Ta nporpamHe 3a6e3neyvyeHHA 06YMC/IoBaIbHUX
MallMH Ta CUCTEM.

HaykoBa aianbHicTb 3406yBayiB cTyneHAa AOKTop (isiocodii BegeTbca y TakKMX HayKOBMX rpynax:
®rMNM-03 ABTOMaTH4Ha iaeHTMUdiKauia 06’ekTiB, A4.T.H., Nnpod. Auyka IBaH AHApiMioBUY

O®OIMM-04 Undppose o6pobneHHA MYyAbTUMMOAANbHMUX AaHUX, A4.T.H., pgou. Cynema €BreHin
CranicnasiBHa

®I0T-04 IHdopmMauinHi TexHoNoriT i cucTtemmn ynpasniHHs IT-iHppacTpyKTypoto xmapHux LOA, A.T.H.,
npod. Kapikos Egyapa B’avyecnaBsoBuy

®IOT-05 CucTeMM MOHITOPUHIY, MoAesitoBaHHA Ta ynpaBAiHHA, A.T.H., npod. CrteueHKo IHHa


https://zakon.rada.gov.ua/laws/show/266-2015-%D0%BF#n11
https://zakon.rada.gov.ua/rada/show/va327609-10#Text
https://osvita.kpi.ua/node/137
https://document.kpi.ua/2024_HOD-263
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BadecnaBiBHa

®IOT-06 Komn’toTepHa /AiHrBiCTMKA, aHani3 Ta o6pobKa TeKCTiB, ANIHMBiCTMYHE MOAEeNOBaHHA,
po3nisHaBaHHA aHOMail B AaHMX, K.T.H., gou. ®iHoreHoB Onekcitt AMUTpoBMY

®IOT-07 LWTy4yHiM iHTEeNnekT Ta po3yMHi npucTpoi (MaliuHHEe HaB4YaHHA, [/IM6MHHE HaB4YaHHA,
Komn’toTepHui 3ip, AHani3 i po3nisHaBaHHA 306parkeHb, Po3po6Ka Ta nporpaMyBaHHA BO6YAOBaHMX
cucTtem), A.T.H., npod. CrtipeHko Ceprin puroposmy

®IOT-10 IHdhopmMaLinHi TexHoorii Ta cucTteMmM ynpabiiHHA IT-iHDpacTpyKTypaMu. IHTenekTyasbHi
BOYOBaHi CUCTEMM Ta iHTEpHEeT peyen, A.T.H., npod. Ponik OnekcaHap IBaHoBUY

®I0T-11 MeToan i TexHosorii BUCOKOMNPOAYKTMBHUX OBYMUCNEHb, A.T.H., npod. JOpOoLUEHKO
AHaTtonin FOxmmoBmY

TE®-13 |HTeneKTyanbHMI aHani3 BEJIMKMX MacuBiB gaHux, A.T.H., npod. Kosanb OnekcaHap
BacunboBumy

NigrotoBka goKTopiB dinocodii 3a cneuiasnbHicTioO 121 IHXeHepia nporpaMHOro 3abesneyeHHs i
nepwa pegakuia PhD 6yan BiakpuTti Ta 3anovaTtkoBaHi y 2020 p y BignoBigHOCTiI 3 3aTBEpPAKEHUMMU
B Kl iM. Iropsa CikopcbKoro ¢dopmoto onmcy oCBiTHIX Nporpam.

Y 2022 p. 6yno 3aTBepAarKeHo apyry pegakuito onucy PhD, 1o 6y/10 3yMOBNEHO TaKMMU YMHHUKAMMU:
nepernsagom Ta BHECEHHAM 3MiH B 3MicT Ta KinbKicTb 3K T1a MPH; HabyTTAM IHCTUTYTY aTOMHOT Ta
TEN/I0BOT eHepreTUKU ctaTycy HaB4aslbHO-HAYKOBUM iHCTUTYT aTOMHOI Ta TENJIOBOT EHEPreTUKM.
BigbyBcsa po3nogin Ha YaCTUHM OCBiTHIX KOMMNOHEHTIB «|lHO3eMHa MoBa AJ11 HAYKOBOT AifA/IbHOCTi»,
«®PinocodcbKi 3acaan HaykoBoi AifsnbHOCTI», «OpraHisauifa HayKoBo-iHHOBaUiMHOT AiANbHOCTi».
BupaneHo gucumnniHy «TexHonorii aBToMaTM30BaHOIO NPOEKTYBaHHSA i Bepudikayii nporpam»,
A0AaHO aucumnnidy «dopmMasibHi MeToaM NporpamMHoi iHXeHepii».

Y 2023 poui Bigbynocs oHoBsieHHs PhD y 3B’ A3Ky 3aTBepAXeHHAM HakazomM MOH Ykpainu Big
25.05.2022. Ne 481 CtaHAapTy BMLWOT OCBiTHU TpeTboro piBHA 3a cneuiasnbHicTio 121 «|H>XeHepiA
nporpamMHoro 3abesneyeHHs». byan nepernaHyTi, po3wmMpeHi Ta npmMBeAeHi y BianoBigHicTb A0
ctaHaapTy 3K, ®K, MNPH. BHeceHi 3MiHM A0 ckagy Ta/ab6o (hopMoto CEMECTPOBOIrO KOHTPOJIO 3a
OCBiTHIMM KOMNOHeHTaMuU. byna gogaHa gucumniiHa «AKTyasibHi Ipo6aeMn nejarorikv BULWLOT
LIKOIN> .

Y 2024 poui NpoeKTHa rpyna neperiaaHysa 36asaHCOBaHiCTb, palioHasibHe NpU3HAYEeHHSA KpeauTis,
3JaTHiCTb 3400yBaYiB BULLOT OCBITM e(PEeKTUBHO ONaHOBYBATU Ti OCBiTHI KOMMNOHEHTU Ta BCIO OCBiTHIO
nporpamy, NMOBHOTY AOKYMEHTa/IbHOro, KaapoBoro, iHpopmaLirMHoro Ta iHWOro i 3a6e3nevYeHHsa Ta
BianoBiAHiCTb JliLeH3iMHMM yMoBaM. 36iNblLUEeHO 06CAr KpeaAUTiB KOMMNOHEHT Ta 3arasjibHMM o6CAr
KpeauTtie PhD B uinomy. bynm BHeceHi 3MiHM BignoBigHo o Hakasy pektopa HO/,/289/24 Big
17.04.2024 p npo nepernag oCBiTHiIX Nporpam.

Y 2025 poui BigéyBca nepexia Ha HOBMIM nepenik ranysen 3HaHb Ta cneliasbHoCcTelM (MocTaHoBa
KMY Big 30 cepnHa 2024 p. Ne 1021).

Postgraduate students are trained at the Department of Computer Systems Software of the Faculty
of Applied Mathematics, at all departments of the Faculty of Informatics and Computer Engineering
(Department of Automation and Control in Technical Systems, Department of Computer Engineering,
Department of Automated Information Processing and Management Systems, Department of
Technical Cybernetics) and at the Department of Software Engineering in Energy of the Educational
and Scientific Institute of Nuclear and Thermal Energy.

Before the opening of this educational program in the postgraduate school of Igor Sikorsky Kyiv
Polytechnic Institute was trained for candidates of sciences in specialties 05.01.02 Mathematical
modeling and computational methods, 05.01.03 Mathematical and software support of computing
machines and systems.

The scientific activity of the postgraduates of the Doctor of Philosophy degree is conducted in the
following scientific groups:


https://osvita.kpi.ua/tef
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FPM-03 Automatic identification of objects, doctor of technical sciences, prof. Ivan Dychka

FPM-04 Digital processing of multimodal data, doctor of technical sciences, assoc. prof. Yevgeniya
Sulema

FIOT-04 Information technologies and IT infrastructure management systems of cloud data centers,
doctor of technical sciences, prof. Eduard Zharikov

FIOT-05 Systems of monitoring, modeling and management, doctor of technical sciences, prof.

Inna Stetsenko

FIOT-06 Computer linguistics, text analysis and processing, linguistic modeling, recognition of
anomalies in data, Ph.D., assoc. prof. Oleksiy Finogenov

FIOT-07 Artificial intelligence and smart devices (Machine learning, Deep learning, Computer vision,
Image analysis and recognition, Development and programming of embedded systems), doctor of
technical sciences, prof. Serhiy Stirenko

FIOT-10 Information technologies and IT infrastructure management systems. Intelligent embedded
systems and the Internet of Things, doctor of technical sciences, prof. Oleksandr Rolik

FIOT-11 Methods and technologies of high-performance computing, doctor of technical sciences,
prof. Anatoly Doroshenko

TEF-13 Intellectual analysis of large data sets, doctor of technical sciences, prof. Oleksandr Koval

Preparation of Doctors of Philosophy for the specialty 121 Software Security Engineering and the first
edition of the PhD were published in 2020 in the form approved in KPI im. Igor Sikorsky will describe
the lighting programs in a form.

In 2022 it was approved by a friend of the editors of the PhD description, which was understood by
such officials: a review and changes made to the replacement of the ZK and PRN; At the Institute of
Atomic and Thermal Energy the status of the Basic Scientific Institute of Atomic and Thermal Energy.

”»” [

He divided into parts the main components “Foreign language for scientific activity”, “Philosophical
ambushes of scientific activity”, “Organization of scientific-innovative activity”. The discipline
“Technologies of automated design and verification of programs” was added, the discipline “Formal
methods of software engineering” was added.

In 2023, the renewal of PhD was announced in accordance with the order approved by the Ministry of
Education and Science of Ukraine dated May 25, 2022. No. 481 Standard of high level third-level
training for specialty 121 “Software Security Engineering”. They have been revised, expanded and
brought into conformity with the standards of ZK, FC, PRN. Changes are made to the warehouse
and/or in the form of semester control over lighting components. The discipline “Current problems of
pedagogy in high schools” was added.

In 2024, the project group reviewed the balance, rational recognition of loans, the availability of
important information, the effective organization of its information components and the entire
information program, the completeness of documentary, personnel information, valuable and other
things are ensured and provided to licensed minds. The obligation of credits in the component and
the overall obligation of PhD credits in general have been increased. Any changes made must be
submitted to the Order of the Rector NOD/289/24 dated 04/17/2024 regarding the revision of
educational programs.

In 2025, a transition took place to a new list of fields of knowledge and specialties (Cabinet of
Ministers of Ukraine Resolution No. 1021 dated August 30, 2024).
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1. MPO®I/Ib OCBITHbOI MPOrPAMM / EDUCATIONAL PROGRAMME PROFILE

1 - 3arasbHa iHpopmauisa / General information

MNoBHa Ha3Ba 3aK/slady BMULOT OCBITM Ta

HaB4asbHoro nigposainy / Full name of

higher education institution and faculty
/ educational and scientific institute

HauioHanbHUI TEXHIYHMM
yHiBepcUTeT YKpaiHu
«KUTBCbKMM NONiTEXHIYHUM
iHCTUTYT iMeHi Iropsa
CikopcbKoro»
HaBu4a/ibHO-HayKOBUM
iHCTUTYT aTOMHOT Ta
TENI0BOT €HEPreTUKH
daKkynbTeT iHPOpPMaTHMKM Ta
064MCNoBasIbHOT TEXHIKM
®daKkysibTeT NpUKAagHOT
MaTeMaTUKH

National Technical University
of Ukraine «lgor Sikorsky Kyiv
Polytechnic Institute»
Educational and Scientific
Institute for Institute of
Nuclear and Thermal Energy
Faculty of Informatics and
Computer Science
Faculty of Applied
Mathematics

CTyniHb BULLOT OCBiTM Ta Ha3Ba

ocBiTHbOT KBanidikauii / Higher

education degree and education
qualification title

CtyniHb gokTopa dinocodii
JokTop ¢inocodii 3
iHXXeHepii NnporpaMHoro
3ab6e3rneyeHHA

PhD Degree
Doctor of Philosophy in
Software Engineering

OdiuirHa Ha3Ba oCBiTHbOT Nporpammu /
Educational programme official title

IHXXeHepisa nporpamHoro
3ab6e3ne4vyeHHs

Software Engineering

Tun gMnaomy Ta o6CAr OCBiTHLOT
nporpamu / Diploma type and
educational programme volume

Annnom goktopa ¢inocodii,
oCBiTHA cknagoBa 50
KpeauTtiB EKTC 3
npoBeAEeHHAM BJlaCHOIo
HayKOBOro AOCNig)KEeHHA Ta
oopM/IEHHS MOro
pe3ynbTaTiB y BUrnaai
avceprTauii, TepMiH
HaBYaHHA 4 POKU

PhD diploma, 50 credits ECTS
with scientific research in the
form of a dissertation,
training period 4 years

IHdbopMaLia npo akpeauTtauito /
Accreditation information of the
educational programme

AkpegntoBaHo HA3ABO,
ceptudikar 14546 Big
2025-06-18 piricHMIM Ao

2027-07-01

Accredited by NAQA,
cetificate No 14546 from
2025-06-18 valid to
2027-07-01

Lumkn, piBeHb BMWoOT ocBiTH / Education
cycle, level of higher education

HPK Ykpainu - 8 piBeHb
QF-EHEA - TpeTilt umkn
EQF-LLL - 8 piBeHb

NQF of Ukraine - 8 level
QF-EHEA - 3 cycle
EQF-LLL - 8 level

MepeaymoBu / Prerequisites

HaaBHiCcTb cTyneHa marictpa

Master Degree

®opmu 3806yTTH ocBiTH / Forms of
Education

OuHa (peHHa); O4yHa (aHrn);
3aoy.(aHrn); 3aoyHa; OyHa
(Beu.);

full-time; full-time; part-time;
part-time; full-time evening;

MoBa(1) BuKknagaHHa / Language(s) of
instruction

YKpaiHcbKa, AHraiMcbKa

IHTepHeT-agpeca po3MileHHA
ocBiTHbOT Nporpamun / URL of the
educational programme

https://osvita.kpi.ua/F2_ONPD
_IPZ
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2 - MeTa ocBiTHbOT nporpamu / Educational programme purpose

MeTa OCBiTHLOT MpOrpamm NoAAra€e y niagrotosui
BMCOKOKBanidikoBaHUX,
KOHKYPEHTOCMPOMOXKHUX, iHTErPOBaHUX Y
€BPONEMNCLKMIM Ta CBiTOBUM HAYKOBO-TEXHIYHUM
npocTip daxiByiB ctyneHa goKktopa dinocodii 3
iH)XeHepiT NporpaMHoOro 3a6besneyeHHA 34aTHUX
[0 CaMOCTiIMHOT HayKOBO-A40CNiAHOT, HayKOBO-
iHHOBaUiMHOT, opraHisayiHoynpaBAiHCbKOT,
neaarorivyHoi AianbHOCTi B rasysi TeXHiYHMX
HayK 3a cneuianbHicTio F2 IHXeHepia
MporpamMHoro 3abesneyvyeHHs Ta CyMiXKHMX
ranysemn y 3aksagax BMLLOT OCBIiTH, LLJIAXOM
iHTepHauioHaniszalil ocBiTHbOro npouecy B
yMoBax cTaJsioro iHHoBaLiMHOro
HayKOBOTEXHIYHOIro pO3BMTKY CyCMniNbCTBA i
peanisyeTbca Yyepes:

e rapMoHiliHe i 6araToBuMMipHe BUXOBaHHA
MaMBYTHIX BUCOKOKBaNidhiKoBaHUX TEXHIYHMX
daxiBuiB, 3JaTHMX KOMMJIEKCHO M CUCTEMHO
aHanizyBaTH Npob61emMu iHXKeHepii NporpamMHoro
3a6e3neYeHHs Ta CYMiXKHUX ranysen,
YCBiZOMJIIOIO4YUM MPUPOAY OTOYYHOUYMX NpoueciB i
ABMLL, 3abe3nedvyBaTH i NpoBagUTH
MIXKY/IbTYPHY KOMYHiKauito;

* (PbOpMyBaHHA BUCOKOT aganTUBHOCTI
37106yBa4iB BMLLOT OCBiTM B YMOBaXx
TpaHcdhopMmaLii pMHKY npayi yepes B3aeEMoaito 3
po6oToAaBUAMM Ta IHLWIMMM CTEMKXOSIAEPAMM.
MeTa oCBiTHbLOT NporpamMu Bignosigae cTparterii
po3BuTKY KTl iM. Iropa Cikopcbkoro Ha 2025-
2030 pokun woao opMyBaHHA CycniNibCTBa
MaMbByTHbOro Ha 3acajax KoHuenuii ctasoro
PO3BMTKY.

Purpose of the educational program is to train
highly qualified, competitive, integrated into the
European and global scientific and technical
space, specialists with the degree of Doctor of
Philosophy in software engineering capable of
independent scientific research, scientific,
innovative, organizational, managerial and
pedagogical activities in the field of technical
sciences within a specialty F2 Software
engineering and related fields in higher
education institutions, through the
internationalization of the educational process in
the conditions of sustainable innovative
scientific and technical development of society
and is implemented through:

« harmonious and multidimensional education of
the future highly qualified technical specialists
who are able to comprehensively and
systematically analyze the problems of software
engineering and related fields, aware of the
nature of the surrounding processes and
phenomena, provide and conduct intercultural
communication;

« formation of high adaptability of
postgraduates in the conditions transformation
of the labor market through interaction with
employers and other stakeholders.

The purpose of the educational program
corresponds to the strategy of development of
Igor Sikorsky Kyiv Polytechnic Institute for
2025-2030 regarding the formation of future
society based on the sustainable development
concept.
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3 - XapakTepMcTUKa oCcBiTHbOT nporpamu / Educational programme characteristics

NMpeameTHa o6nacTtb / Subject area

06’eKT foCNigKeHHA: npouecH aHanily BUMOT,
po3pob6/ieHHA, 3abe3neYyeHHs AKOCTi,
BMNpoOBaAXeHHA i CynpoBOAKEHHA NMPOrpamMHoOro
3a6e3rneyeHHs.

Lini HaBYaHHA: HabyTTA 34aTHOCTI
npoAayKyBaTK HOBi iael, npoBoAUTH
dyHAaAMEHTasIbHi Ta NMPpUKIAAHI A0CAiaXKEeHHS,
34iMCHIOBATU HayKOBO-NeAaroriyHy AianbHicTb,
po3B’A3yBaTM KOMMJIEKCHI Npo6iemu
npodecinHoi Ta/abo gocnigHMLUbKOIHHOBaLiMHOT
AianbHocTi y cdepi iHxeHepil nporpamHoro
3abe3neveHHs, Wo nepegbavac ramMooke
NnepeoCcMUCIEHHA HaABHUX Ta CTBOPEHHA HOBMUX
LinicHMX 3HaHb Ta/a6o npodeciMHOT NPaKTUKMU.
TeopeTHuHMM 3MIiCT NpeAMeTHOI ranysi: moaeni,
MeToaM, TEXHOJIOriT, Npouecu Ta crnocoom
po3pob6sieHHA i cynpoBoAy NMporpamMHoro
3ab6e3ne4dyeHHs Ta 3a6e3neYeHHs Moro SAKOCTi.
MeTtoam, METOAUKM Ta TEXHOOriT: 06'EKTUBHI
mMmeTtoam dbeHomeHonorisauii, cuctemartmsadii,
KOPUIryBaHHA OTPMMaHMX paHille Ta CTBOPEHHA
HOBMX 3HaHb B iHXeHepil NnporpaMmHoro
3abe3nevyeHHA, TEXHOJIOrii po3pob6/ieHHA,
cyrnpoBoay Ta 3abe3rneyeHHs AKOCTi
nporpamMHoro 3ab6esnevyeHHs, cy4vyacHi umdposi
TexXHoNorii, MaTeMaTuyHi MeToau iHxKeHepil
NnporpamMHoro 3a6esneYyeHHs.

IHCTpyMeHTM Ta 06/1aHaHHA: NPOrpamMHo-
anapaTHi Ta XxMapHi 3acobu NigTpMMKM npouecis
iHXKeHepiT NnporpaMHoOro 3abesneyeHHs.

Research object: processes of requirements
analysis, development, quality assurance,
implementation and maintenance of software.
Learning objectives: acquiring the ability to
produce new ideas, conduct fundamental and
applied research, carry out scientific and
pedagogical activities, solve complex problems
of professional and/or research and innovation
activities in the field of software engineering,
which involves a deep rethinking of existing and
creation of new integral knowledge and/ or
professional practice.

Theoretical content of the subject area: models,
methods, technologies, processes and methods
of developing and supporting software and
ensuring its quality.

Methods, techniques and technologies: objective
methods of phenomenologicalization,
systematization, correction of previously
obtained and creation of new knowledge in
software engineering, technology of software
development, support and quality assurance,
modern digital technologies, mathematical
methods of software engineering.

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

OpieHTauia ocBiTHbLOT nporpamu / Scope

OcBiTHbO-HayKoBa. AKLEHT Ha nNpoBeAeHHA
HayKOBOro AOCNigXKeHHA y cepi iHXeHepil
NporpamMHoro 3abesnevyeHHs, pe3y/ibTaToM
AIKOro € po3pobJieHi HoBi Mogeni, apxiTeKTypu
nporpamMHoro 3a6esnevyeHHsA, cydacHi TexHonorii
NMporpamMyBaHHA Ta PO3LWMPEHHSA METOZO0J10TiM
A1 CTBOPEHHSA HaAiMHoro, 6e3neYyHoro Ta
AKICHOro NporpaMHoOro 3a6esneyeHHs.

Educational scientific. Accent on carrying out
scientific research in the field of software
engineering, resulting in the development of
new models, software architectures, modern
programming technologies and expanding
methodologies for creating reliable, secure, and
qualitative software.

OcHoBHMM hOKyc OcBiTHbOT Nporpamu / Main focus

Buwa ocsita 3 HayKOBO-A40CNiAHULBKOT Ta
HayKoBoO-iHHOBaLiMHOT Aia/IbHOCTI 3a
cneuianbHicTio F2 IH}KeHepia nporpaMHoro
3abe3nevyeHHA. lNporpama 6a3yeTbca Ha
HOBITHiX AOCArHEHHAX B iHpopMaLiMHUX
TEXHO0rifax Ta iHXXeHepii NporpamMHoro
3ab6e3neYeHHs.

Knwo4oBi csioBa: iHXXeHepia nporpamHoro
3abe3ne4vyeHHA, NnporpaMHe 3abes3rneyeHHs,
pO3p06/1IeHHA NPOrpamMHOro 3abesneyeHHs,
CYyNnpOBOAKEHHA NMPOrpaMHOro 3abesneyeHHs,
3abe3neYyeHHA AKOCTi NporpamMHoOro
3a6e3nedeHHs, iHdopMaLilHi TeXHoNOr T,
KOMN’IOTEPHi cUCTEMM.

Higher education in scientific-research and
scientific-innovative activity within the specialty
F2 Software engineering. The program is based
on the latest advances in information technology
and software engineering.

Keywords: software engineering, software,
software development, software maintenance,
software quality assurance, information
technology, computer systems.
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Oco6mBoCTi OCcBiTHbOT Nporpamu / Features

BrKOHaHHA OCBiTHbO-HayKOBOiT Nporpamu B
Mexax cnisnpaui 3 NpoBiAHMMM HAYKOBMMMU
yCcTaHOBaMM Ta IT-KoMnaHiamMu.

Implementation of the educational scientific
program within the framework of cooperation
with leading scientific institutions and IT
companies.

4 - NMpupaTHiCTb BUNYCKHUKIB A0 NpaueBsialuTyBaHHA Ta noja/iblioro HaB4aHHA /
Eligibility of graduates for employment and further study

MpuaaTtHicTe Ao npauesnawTtysaHHA / Eligibility for employment

JokTopu dinocodii 3 iHKeHepii nporpaMmHoro
3abe3nevyeHHs MOXKYTb npauyoBaTH AK daxiBui 3
MPOEKTYBaHHA, PO3pO6/IeHHA Ta TeCTyBaHHA
NporpamMHoro 3abesnedyeHHsa y ranysi
iHdbopMaLiMHMX TeXHOsOr M.

3rigHo 3 HauioHanbHUM Knacmdikatopom
npodecint AK 003:2010, BUNYCKHUKU MOXKYTb
npautoBaTH 3a npodeciamm:

2131.1 HaykoBuiM cniBpo6iTHUK (064YMCOBaIbHI
CUCTEMM)

2132.1 HayKoBuI cniBpoOGiTHUK
(nporpamyBaHHA)

2310 Buknapgayi 3aknagis BULLOT OCBITH

PhDs in software engineering can work as
specialists in design, development and testing of
software in the field of information technology.

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

2131.1 Researcher (computer systems)

2132.1 Researcher (programming)

2310 Teachers of institutions of higher
education

Mopanblie HaB4YaH

HA / Further study

MpogoB*KeHHA 0CBiTU B AOKTOpPaHTYypi Ta/a6o
y4yacTb Y NOCTAOKTOPCbKMX NpoOrpamax,
37106yTTA AoAaTKOBUX KBaslidikauiM y cuctemi
OCBiTM AOPOC/IMNX

Continuation of education in doctoral studies
and/or participation in postdoctoral programs,
obtaining additional qualifications in the adult
education system

5 - BuknapgaHHa Ta ouiHwoBaHHA / Teaching and assessment

BuknapgaHHA Ta HaB4aHHA/Teaching and studying

Mpo61eMHO-0OpiEHTOBaHE HaBYaHHA 3 HAOYTTAM
KOMMNEeTEeHTHOCTEN, HeobXigHUX ans
npoAyKyBaHHS HOBMX iael, po3B’s3aHHSA
KOMMJIEKCHMX NpobaeM y ranysi iHxeHepii
nporpamMHoro 3abesneyeHHs, AKe BKJOYAE
NeKuii, NpakTU4Hi Ta ceMiHapCbKi 3aHATTA,
KOMM’OTEPHi MPpaKTUKYMM i nabopaTopHi
po6oTH, NnegaroridyHy NpakTUKy, NigroToBKy Ta
3axXMCT AucepTauinHoi po6oTH

Problem-oriented teaching with

acquisition competencies necessary for the
production of new ideas, solving complex
problems in the field of software engineering,
which includes lectures, practical and seminar
classes, computer workshops and laboratory
work, pedagogical practice, preparation and
defense of a dissertation.

OuiHlOBaHHA

/ Assessment

CeMecTpoBUIM KOHTPOJIb OCBiTHLOT CK1aA0BOT
nporpamu 34iMCHIOETbLCA Y (pOpMi MMCbMOBUX Ta
YCHMX 3aNikiB abo eK3aMeHiB Ta OUiHIOETbCA
BignoBigHo A0 lMo/10)KEHHA NPO CUCTEMY
OuiHIOBaHHA pe3y/bTaTtiB HaB4YyaHHA B Kl im.
Iropa Cikopcbkoro. Anpob6auia pe3ysbTaTtiB
JocnigXKeHb NpoBOAUTLCA HA HAYKOBMX
KOHdepeHLuiax Ta Npy BUKOHaHHI HayKOBO-
pocnigHmx po6it. MNy6aikauia pesynbTaTtis
HayKOBMX AOC/iAXKeHb 3iMCHIOETbCA Y dhaxoBUX
HayKoBMX BMAaHHAX. Ha 3aBepwasibHOMy eTani
niaroToBku AoKTopa dinocodii BinbyBaeTbCsa
Ny61i4HMIM 3aXMCT HAYKOBUX AOCATHEHDb Y hopMmi
Aauceprauii y cneuianizoBaHin BUYeHi paai
BiANOBiAHO A0 BMMOI 3aKOHOZAaBCTBa

Semester control of the educational component
of the program is carried out in the form of
written and oral tests or exams and is evaluated
in accordance with the Regulation on the system
of evaluation of study results at Igor Sikorsky
Kyiv Polytechnic Institute. Approbation of
research results is carried out at scientific
conferences and during the performance of
scientific research works. The results of scientific
research are published in specialized scientific
journals. At the final stage of the preparation of
the Doctor of Philosophy, the public defense of
scientific achievements in the form of a
dissertation takes place in a specialized
academic council in accordance with the
requirements of the law.
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6 - NMporpaMHi KoMneTeHTHOCTi / Programme competencies

IHTerpasibHa KoMneTeHTHicTb / Integral competence

3p4aTHICTb NpoAyKyBaTH HOBI iael, po3B'a3lyBaTu
KOMMJIEKCHi Nnpo6aemmn npodecinHoi Ta/a6o
AOoCNiAHULbKO-iHHOBaLiMHOT AianbHOCTi y cdhepi
iH)XKeHepii NnporpaMHoOro 3abesne4vyeHHs Ta 3
AOTUYHUX A0 HET MiXKAUCUMIJTIHAPHUX HanpAaMax,
3aCTOCOBYBaTHU METOAO0JI0ri10 HAyKOBOT Ta
neparorivyHoi AianbHOCTi, NPOBOAUTH BNlACHE
HayKoBe [OC/NiAXeHHSA, pe3y/ibTaTh SKOro MalTb
HayKOBY HOBU3HY, TEOPETHMYHE Ta NPaKTUYHE
3HAYEHHA.

Ability to produce new ideas, to solve
complex problems of professional and/or
research and innovation activities in the field
of software engineering and

with interdisciplinary areas related to it,
apply the methodology of scientific and
pedagogical activity, conduct own scientific
research, the results of which have scientific
novelty, theoretical and practical
significance.

3arasnbHi KoMneteHTHOCTI (3K)

/ General competencies

34aTHICTb po3B’A3yBaTH KOMMJ/IEKCHi
npo6saemu y cchepi iHxKeHepii nporpaMHoro
3a6e3neydyeHHA Ta 3 JOTUYHUX A0 HeT

The ability to solve complex problems in the
field of software engineering and related
interdisciplinary areas on the basis of a

3K |[MixancumniaiHapHMX HanpAMax Ha OCHOBI . R .
- systematic scientific worldview and a general
02 |cMCTeMHOro HaykoBOro ceiTornaay ta . . .
3ArabHOrO Ky/IbTYPHOFO KPYro3opy i3 cultural outlook in compliance with the
. o . principles of professional ethics and academic
AOTPUMAHHAM NPUHLMNIB NpodeCciMHOT eTUKK integrit
Ta akageMivyHoi J0obpoyecHOCTi. y
3K |3paTHicTb A0 NOLWYKY, 06pPO6JIEHHA Ta The ability to search, process and analyze
01 |aHani3y iHdpopMmauii 3 pi3HUX gxxepen information from various sources
3K |3paTHicTb NpautoBaTH B MiXKHapOgHOM - . . .
A > Npail poA y The ability to work in an international context.
03 |KOHTeKcTi.
3K 3/aTHicTb Npe3eHTyBaTH igei, iHHoBaLiMHi The ability to present ideas, innovative
04 pPO3pO6KM i pe3ybTaTh AOCNigKEHb AK B developments and research results both in the
HayKoOBiM Tak i B npodecirHiM cnifbHOTI. scientific and professional community.
34aTHICTb NEpEeO0CMMC/IIOBATU HaABHE Ta - . .
A P A The ability to rethink existing and create new
CTBOpPIOBATM HOBE LiNlicHe 3HaHHA Ta/abo . . -
3K npodeciiiHy NPaKTUKY i po3s’A3yBaTH 3Havyll holistic knowledge and/or professional practice
05 |MPO! tHY NPaKTUKy 1p 13y ; YW ond solve significant social, scientific, cultural,
couiasibHi, HayKOBi, KyJ/IbTYpHi, eTMYHi Ta iHwWi -
ethical and other problems.
npoéaemu.
3K 34aTHiICTb BUKOPUCTOBYBATK cy4vacHi metoam i|The ability to use modern methods and
06 TeXHoNOorii HAYKOBOT KOMYHiKauil yKpaiHCcbKoto|technologies of scientific communication in
Ta iIHO3E€MHOIK MOBaMM. Ukrainian and foreign languages
3p4aTHICTb NpautoBaTH B KOMaHAi, dopMmyBaTH - . -
A . fpall Ai, OpMY The ability to work in a team, to form positive
MO3MTMBHI BigHOLWIEHHA 3 KOJIeramm, . - . .
3K : relationships with colleagues, to communicate
CMiJIKyBaTUCA 3 LUMPOKOI HayKOBOIO . ) s ;
07 . - . with the wider scientific community and the
CnifIbHOTOK Ta rPOMAaACbKicTO B cepi L . . .
. public in the field of software engineering.
iH>KeHepiT NnporpaMHOro 3abesneyeHHs.
3AaTHicTb 3a6e3nevyyBaTH 6e3nepepBHUM The ability to ensure continuous self-
3K |caMOpO3BMUTOK i CAMOBAOCKOHA/IEHHA, Ta development and self-improvement, and to
08 |cnpuAaTK akageMiyHOMY i npodecitHoMy contribute to the academic and professional
PO3BUTKY KOJIEKTUBY development of the team
®daxoBi KomneteHTHOCTi (PK) / Professional competencies
3paTHiCTb iHTerpyBaTtu 3HaHHA 3 pi3HUX - -
A < Py PI3HMX The ability to integrate knowledge from
raaysemn, 3aCTOCoByBaTM CUCTEMHUM Niaxia Ta | . .
L different fields, apply a systems approach and
@K |BpaxoByBaTM HETEXHiYHI acneKkTu nNpu . - .
, - - ... |consider non-technical aspects when solving
01 |po3B’A3aHHiI KOMMJIEKCHUX NPOBJIEM iHXKEHePIl . -
o . complex software engineering problems and
nporpamMHoro 3abesne4vyeHHa 1M NpoBeAeHHi .
) conducting research.
JocniaxeHb
34aTHICTb BUABAATU, CTAaBUTM Ta BUpilLyBaTH - . .
n§o6neMM AOCﬂi,D,HM,LI,bI-(OFO xapaKTeF;’)y g The ability to identify, set up and solve
DK .. research-related problems in the field of
cdepi iHKeHepil NnporpaMHoOro 3a6e3neyeHHs, . .
02 software engineering, to evaluate and ensure

ouliHIOBaTK Ta 3a6e3nedyBaTH AKiCcTb
BMKOHYBaHUX AOC/iXKEHb.

the quality of performed research.
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PK

34aTHICTb OTpMMYyBaATKM HOBi HayKOBI
pe3yabTaTH, AKi CTBOPIOKOTb HOBi 3HAaHHA Ta
CTAHOBAATb OpUriHa/IbHUIM BHECOK Y PO3BMTOK

The ability to obtain new scientific results that
create new knowledge and make an original
contribution to the development of software

03 |iHXKeHepiT NporpaMHOro 3abesrneyeHHs Ta : - . .
SR . engineering and related interdisciplinary
OOTUYHMX A0 HET MixAUCUMNAIHAPHUX areas
HanpsMmiBs. )
3paTHiCcTb BiacTeXyBaTH TeHAEHLIT PO3BUTK - . .
oA b BlA M AEHUIT P Y IThe ability to monitor trends in software
@K |iHXeHepii NnporpamMHoro 3abesneyeHHsa Ta . . . . ..
. engineering and critically rethink existing
04 |[KPUTMYHO NEPEOCMMC/IIOBATH HAABHI .
technologies.
TexHonorii.
34aTHICTb A0 pO3pO6/IEHHA HOBMX Ta s .

A AO posp o . |The ability to develop new and improve
BAOCKOHAJIEHHSA iCHYIOUYMX Moaeneun, MeTosis, o .
3aco6iB, npoliecis y chepi iHweHepii existing models, methods, tools, processes in

OK ’ . the field of software engineering, which
NMporpamMHoro 3a6esneyeHHs, fKi . .
05 - provide development or give new
3abe3rnevylTb PO3BMTOK ab0 HaZaloTb HOBI ..
. - opportunities for software development and
MOXJIMBOCTi TEXHOJ1I0MiAM pO3pO6KHK Ta . .
maintenance technologies.
CYNnpoOBOAKEHHA MPOrpaMHOro 3abesnevyeHHs.
34aTHICTb A0 3aCTOCYBaHHA CyYacCHMX -

A AS Y Acy . The ability to apply modern software

MeToZo/0rin, MeToaiB Ta iIHCTPYMEHTIB . . .
OK |. engineering methodologies, methods and tools
iHXKeHepiT NnporpamMHoro 3abesne4vyeHHA B ) s e . S
06 s o in scientific-pedagogical and scientific
HayKoBO-MnezaroridHin Ta HayKoBiu A
- . activities.
AifanbHOCTI.
3aaTHicTb iHiyitoBaTH, po3po6aATU Ta - . .
pganisoByBaTLIL p,OCﬂi,E’alMLI,EKi Ta iHHOBaWiHHi The ability to initiate, develop and implement
OK D research and innovation projects in the field of
NPOEKTH y cepi iHKeHepii NnporpaMHoro . . .
07 o . software engineering, plan and organize the
3abe3neYvyeHHsA, naaHyBaTU M opraHizoByBaTH
. . work of research teams.
po60Ty AOCNIAHULBKUX KOJIEKTUBIB.
OK 3A4aTHicTb 3A4iMCHIOBATM Ta opraHisoByBaTu The ability to carry out and organize scientific
08 HayKoOBO-NegaroridHy AianbHicTb y 3aks1agax |and pedagogical activities in institutions of
BMLLOT OCBITH. higher education.
34aTHICTb YCHO i NMMCbMOBO npe3eHTyBaTH Ta |The ability to orally and in writing present and
06roBoproBaTH pe3ysibTaTW HAYKOBMX discuss the results of scientific research and/or
@K |pocnigeHb Ta/a6o iHHoBaLiMHMX po3po6oK |innovative developments in Ukrainian and
09 |yKpaiHCbKOlo Ta iHO3eMHOIO MOBaMM, IIMboKe |foreign languages, a deep understanding of
pO3yMiHHSA iHLWWOMOBHMX HAayYKOBMX TEKCTIB 3a [foreign language scientific texts in the
HanpAMOM AOCAiAXEHb. direction of research.
34aTHICTb NPOBOAMTH eKCNepUMEHTaJIbHi - . .
oK [>AaTh P A¥ P . The ability to conduct experimental studies to
AOocCnigXeHHs 3 ouiHoBaHHA e(peKTMBHOCTI Ta . .
10 - evaluate the efficiency and safety of software.
6e3nevyHoCTi NporpaMHoOro 3abesneyeHHs.
34aTHICTb po3po6nATH AKicHe Ta HaAilHe s . . .
A po3p A The ability to develop high-quality and reliable
nporpamMHe 3abe3nevyeHHsA CKJAagHMX
OK - . |software for advanced software complexes
NMPOrpamMHMX KOMIJIEKCIB Ta CUCTEM HA OCHOBI .
11 LI o . and systems based on the latest technologies
HOBIiTHiX TexHoJsiorin Ta cTaHAapTiB
and software development standards.
pO3p06/1IEHHA NPOrpamMHOro 3abesneyeHHs.
34aTHICTb po3po6aATHU TEXHIYH - . .
A Po3p Y . The ability to develop technical documentation
AOKYMEHTAaL,ilo A0 HayKOBMX MPOEKTIB, o . o
.. . for scientific projects, scientific reports and
@K |HayKoBi 3BiTHM Ta Nyb6siKayii 3 HayKOBMX N P .
12 |nocnipkens y signosiaHocTi ao icHytoumx publications on scientific research in
CTaHAAPTIE T2 ¥ BiANOBIAHOCT] 40 HOPM accordance with existing standards and in
PTIB Ta y . P accordance with norms of academic integrity.
akagemidyHoi JobpoyecHOCTi.
34aTHICTb 4OTPMMYBATUCh €TUKM The ability to adhere to research ethics, as
@K |pocnipgyKeHb, a TaKoXX NpaBu/1 akageMivyHoi1 well as the rules of academic integrity in
13 |po6pouecHOCTi B HayKOBUX AOCNiAXKEHHAX Ta [scientific research and scientific-pedagogical
HayKoBO-NneAaroridyHiv AiaabHOCTI. activities.
3aaTHicTb 3acTocoByBaTH popMasibHi MeToam [The ability to apply formal methods of
@K |npoeKTyBaHHA, po3pobaeHHA Ta gocnigkeHHa |designing, developing and researching
14 |[NnporpaMHMX CUCTEM Ta TEXHOJIOTIM Y software systems and technologies in

HayKOBMUX AOCNiaXKEeHHAX.

scientific research.
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PK
15

34aTHICTb NpUMMATK CcTpaTeriyHi pilleHHA,
wo nepeabayarTb Ta HGOPMYIIOIOTE MaMBYTHI
HanpAMM PO3BUTKY MOAE/IbHO-OPiEHTOBAHUX
npoueciB, HOBMX Gi3HEC-NPOAYKTIB Ta
cepsiciB.

The ability to make strategic decisions, which
predict and formulate future directions for the
development of model-oriented processes,
new business products and services.
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7 - NporpaMHi pe3ysabTtath HaB4aHHA (MPH) / Programme learning outcomes

MaTu nepefoBi KOHUEeNTyabHi Ta
METOA010rYHi 3HaHHA 3 iHXXeHepiT
NMpPOrpamMHoOro 3abesneyeHHsa 1a AOTUYHMUX 40
Hel MiXXaucumnaiHapHMUX HanpsamiB, a TakKoX

To have advanced conceptual and
methodological knowledge of software
engineering and related interdisciplinary

lMPH |pocnigHUUbKi HaBUYKM, AOCTaTHi A1 areas, as well as research skills sufficient to
01 |npoBegeHHsA HayKoOBMUX i NpMKAagHUX conduct scientific and applied research at the
AoCnigXeHb Ha piBHi OCTaHHiX CBiTOBMUX level of the latest world achievements in the
AOCArHEeHb 3 BiAMoOBiAHOro Hanpamy, relevant field, obtain new knowledge and/or
OTPUMaHHA HOBMX 3HaHb Ta/a6o 3aiMcHeHHA |implement innovations.
iHHOBaLiM.
MnaHyBaTH i BUKOHYBATHU €KCMEPUMEHTAJIbHI
Ta/abo TeopeTUYHi gocnigyKeHHsa 3 iHXeHepii |To plan and carry out experimental and/or
NporpamMHoro 3a6esnevyeHHsa Ta AOTUYHUX theoretical research in software engineering
MiXXAUCUMNIIHAPHMX HanpAMiB 3 and related interdisciplinary areas using
MPH BMKOPUCTAHHAM CYYaCHMX iHCTPYMEHTIB Ta modern tools and observing the norms of
02 AOTPMMAHHAM HOPM aKageMidHoT i academic and professional ethics, critically
npodeciiHoT eTMKU, KPUTHUYHO aHanisyBaTu |analyze the results of own research and the
pe3ynbTaT BAACHUX AOCNiAXKEHD i results of other researchers in the context of
pe3yabTaTH iHWKWX JOCAIAHMKIB Y KOHTEKCTI the entire complex of modern knowledge
YCbOIro KOMIJIEKCY CyYaCHMX 3HaHb LOA0 regarding the problem under study.
AocniaxyBaHo1 npo6iemu.
MponoHyBaTH HOBi edbeKTUBHI MeToaM i .
P i ® A To propose new effective methods and models
moaeni po3pobaeHHs, BNPOBaAXKEHHS, - .
. for the development, implementation,
lPH |cynpoBoay Ta 3a6e3nevyeHHsA AKOCTi . .
. maintenance and quality assurance of
03 [nporpamHoro 3abesneyeHHA Ta ynpasJliHHA
: - - software and management of relevant
BigMOBiAHMMM MpoLEecaMmn Ha BCix eTanax .
processes at all stages of the life cycle.
*KUTTEBOIO LMKAY.
BifibHO Npe3eHTyBaTH Ta 06roBOptoBaTU 3
daxiBuammn i HedaxiBUAMU pe3ynbTaTH To freely present and discuss with specialists
JocnigxeHb, HayKoBi Ta npuKkaagHi npo6aemu [and non-specialists the results of research,
[1PH |iHXXeHepii nporpamMHoOro 3abesne4yeHHs scientific and applied problems of software
04 |peprkaBHOMO Ta IHO3EMHOIO MOBaMM, engineering in national and foreign languages,
OMpPUIOAHIOBATU pe3yNbTaTH AOCNIAXKEHDb Y publish the results of research in scientific
HayKoBux ny6aikauisx y npoBigHMx HayKoBux |papers in leading scientific journals.
BUAAHHAX
3acTocoByBaTH CyYacHi iHCTPYMEHTH i .
A Y Py . To apply modern tools and technologies for
TexHoJsorii NowyKy, 06po6aeHHA Ta aHanizy . . .
. 3 searching, processing and analyzing
iHdopmauii, 3o0kpema, CTaTUCTUYHI MeToaMU . > . . s
: information, in particular, statistical methods
MPH |aHanisy gaHux BesMKoro obcary ta/a6o .
" .. - of analyzing data of a large volume and/or
05 |cKnagHoi CTPYKTYpH, crieuianisoBaHi 6a3mu 2
. Jo . complex structure, specialized databases and
AaHuX Ta iHpopmauinHi cuctemMn ansa . . . .
- information systems to improve the efficiency
NoKkpaleHHA ePeKTUBHOCTI NporpaMHmUX
of software systems.
CUCTEM.
dopMmyntoBaTH i NepeBipATU rinoTesu;
PMy pPEBIP ’ To formulate and test hypotheses; use
BMKOPMCTOBYBaATU AJ19 OOGIPYyHTYBaHHA . . .
. . appropriate evidence to substantiate the
BMCHOBKiIB HaJIeXHi JOKa3n, 30Kpema, . . .
MPH E3VIbTATH TEODETHUHONO AHATIS conclusions, in particular, the results of
o6 |PE3Y P . Ys theoretical analysis, experimental studies and
eKCnepUMEHTa/IbHUX AOC/iAXKEeHb i . .
) mathematical and/or computer modeling,
maTtemaTMyHoro Ta/abo Komn’lTepHOro . .
.. : - available literature data.
mozesitoBaHHA, HaABHi niTepaTypHi gaHi.
Po3pobnaTtu Ta gocnigxKysatu
P L A AXKY . , . |To develop and research conceptual,
KOHUEeNTya/lbHi, MaTeMaTM4Hi i KoMn’toTepHi .
Moaeni NPOLECB | CUCTEM ANA OTPMMAHHS mathematical and computer models of
rPH - ‘v processes and systems to obtain new
HOBMX 3HaHb Ta/abo CTBOPEHHA iHHOBALiMHMX . .
07 knowledge and/or create innovative products

NPOAYKTIB Y iHXKeHepil nporpaMHoOro
3abe3nevyeHHa Ta JOTUYHMX
MiXXaMcuMnaiHapHUX Hanpsamax.

in software engineering and related
interdisciplinary areas.
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FNMMBGOKO pO3yMiTH 3arasibHi NPpUHUMNIU Ta
MeToaMm iHXKeHepil NnporpamMHoro

To deeply understand the general principles
and methods of software engineering, as well

lPH |3ab6e3ne4YeHHA, a TaKOXX MeToA0J10rito 2
. . as the methodology of scientific research,
08 |HayKOBMX AOCNiAXKEHb, 3aCTOCOBYBATU X Y . . .
. .3 apply them in own research and in teaching
BJIAaCHUX AOCNiAXKEHHAX Ta Y BMKagalbKin ractice
npaKkTHLi. P )
dopmyoBaTH Ta BMpillyBaTHM 3a4adi To formulate and solve problems of
onTuMmisauii, aganTtauyii, NporHo3yBaHHA, optimization, adaptation, forecasting,
MPH |KepyBaHHA Ta NPUMHATTA pillleHb WoA0 management and decision-making regarding
09 |npoueciB, 3aco6iB Ta pecypciB po3po6KH, the processes, tools and resources of software
BNpoBaAXeHHA, cynpoBoAy Ta eKcnayartauii  |development, implementation, maintenance
NporpamMHoro 3abesnevyeHHs. and operation.
AHanizyBaTM Ta ouiHIOBATM CTaH i To analyze and evaluate the state and
lPH |nepcneKkTmnBU pO3BMUTKY iHXKeHepiT perspectives of development of software
10 [nporpaMHoOro 3abesnevyeHHsa Ta engineering and information technologies in
iHdopMaLiMHUX TEXHOJIOTIN Y Li/IoMy general.
Po3po6s1aTH Ta peasiizoByBaTM HayKoBi Ta/abo . sl
r 03pOONATY P yBar Y To develop and implement scientific and/or
iHHoBaUiMHi IT-NpoeKTH, AKi JaloTb 3mory . . . . -
innovative IT projects that make it possible to
NnepeocMUCIMTU HassBHE Ta CTBOPUTH HOBE . . .
T . rethink the existing and create new integral
LinicHe 3HaHHA Ta/abo npodecinHy NpakTUKY . .
- , . - . |knowledge and/or professional practice and
lIPH |i po3B’A3yBaTH 3Ha4yLli HayKoBi Ta NpMKaagHi NP S .
. solve significant scientific and applied
11 |npo6siemu iHxKeHepii NporpamMHoro . N
problems of software engineering in
3a6e3nevyeHHs 3 JOTPUMaHHAM HOPM . 3 . .
. . . compliance with the norms of academic ethics
aKageMidHOT eTUKM i BpaxyBaHHAM . . -
- . and taking into account social, economic and
couiasibHMX, EKOHOMiIYHMX Ta NpaBOBUX
- legal aspects.
acrnekTiB.
3abe3snevyBaTH 3axXMUCT iHTENEKTYaIbHOT . .
NnPH Y L. Y To ensure the protection of intellectual
B/IACHOCTi y cdepi iHXeHepii nporpaMHoro . . . .
12 property in the field of software engineering.
3abe3neYeHHs.
OpraHiszoByBaTH i 3ZiMCHIOBATU OCBITHIM . .
P Y 1134 To organize and carry out the educational
npouec y chepi iHKeHepii nporpaMHoro . . - . .
- process in the field of software engineering, its
3a6e3nevyeHHs, MOro HayKoBe, HaB4YasIbHO- S . .
TPH scientific, educational-methodical and
MeToaM4YHe Ta HOpMaTUBHeE 3abe3neyveHHs,
13 - . - regulatory support, to develop and teach
po3po6aATH i BUKNagaTu cneuianbHi . - . N
. h . special educational disciplines in institutions of
HaB4YaJIbHi AUCUMNANIHM Y 3aKNajax BULLOI - .
. higher education.
OCBiTH
YMiTH 3acTOoCOBYyBaTH, pO3pobAATU Ta .
rPH yp,OCKOHaﬂ}OBaT)l//I MeT’OZM Bpepmcbikau,i'f To be able to apply, develop and improve
14 software verification methods.
NporpamMHoro 3a6esnevyeHHs
YMiTU po3po6IATHM Ta YAOCKOHAlOBaTU .
po3p YA To be able to develop and improve the
MeToaM MoJe/IbHO-OPiEHTOBAHOIO - .
. -~ methods of model-oriented design of
lPH |npoexkTyBaHHA iHPOpMaLiMHUX CUCTEM ANA . . . .
- - information systems for solving theoretical
15 |BMpiWEHHA TeopeTUYHMX | NpUKNagHMX 3a4au . o
) and applied problems under the condition of
3@ YMOBM CTBOPEHHSA 06’ EKTHMX, CLLEHApPHUX h . .
. creating object, scenario models.
mozenen
lIPH |3HaT MeTOAMU PEiHXKMHIPUHIY MPOrpamMHoOro . .
An p PUHTY Nporp To know software reengineering methods
16 |3a6e3ne4veHHsA
fPH 3HaTU NMPpUHUMNU NOOYA0BM CLEHAPHUX To know the principles of scenario models
17 mogzenen Ta Bepmdikauii cueHapiiB aHanisy building and information analysis scenarios
iHdopmauii verification
BMiTH gocnigxKyBaTtmn poboyi napameTpu ] . .
A AKY P P P To be able to investigate the operating
npoLeciB XMTTEBOIO LMKJY NPOrpamMHOro .
- . parameters of the software life cycle
[IPH |3a6e3neYyeHHs, a TaKoX 34iMCHI0OBATH aHai3
. L processes, as well as to analyze the selected
18 |BMOpaHMX MeToAiB Ta 3aco6iB NiATPUMKU LIMX 3
. methods and means of supporting these
npouecie Ta 6yTHU CMIPOMOXHUM O6I'PYyHTYBaTU L .
v . processes and to be able to justify the choice.
cBin BUOGIp.
YMiTH 3acTOCOBYBaTU iIHCTPYMEHTa IbHi
npH .
19 3aco6bu nposeaeHHA pedaKTOPUHIY To be able to apply software refactoring tools.

NporpamHoro 3a6esneyeHHs.




16/27

rPH
20

3HaTM MeTOoA0/10riT KOMMN’ IOTEPHOIro
MoAeNtoBaHHA CKAAgHUX CUCTEM

To know the methodologies of computer
modeling of complex systems
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8 - PecypcHe 3a6e3ne4vyeHHA peanisauii nporpamu / Resource provision for programme
implementation

KagpoBe 3a6e3snedyeHHsa / Staffing

BignoBigHO A0 KagpoBMX BMMOT WOA40
3abe3nevyeHHa NpoBaAKEeHHA OCBiTHbOT
AianbHoCTi Ana BignosigHoro pisHA BO,
3aTBepaxeHux MNMocrtaHoBot KabiHeTy MiHicTpiB
Ykpaiuu Big 30.12.2015 p. Ne 1187 B YMHHIN
peaakuii. 3any4eHHA Ao BMKNagaHHA daxiBuiB
MixkHapogHo1 IT-komnaHii EPAM Systems

In accordance with the personnel requirements
for ensuring the implementation of educational
activities for the corresponding level of HE,
approved by the Resolution of the Cabinet of
Ministers of Ukraine dated 30.12.2015 No. 1187
in the current version. Involvement of experts
from the international IT company EPAM
Systems in teaching.

MaTepiasibHO-TexHiYHe 3a6e3ne4vyeHHA / Material-technical support

BianoBigHO A0 TEXHONOMiYHMX BMMOT LLIOAO
mMaTepiasibHO-TEXHIYHOro 3a6e3neYyeHHs
OCBIiTHbOT AianbHOCTI BignosigHoro pisHA BO,
3aTBepAarkeHunx MoctaHoBoto KabiHeTy MiHicTpiB
Ykpainu Big 30.12.2015 p. Ne 1187 B YMHHIN
peaakuii.

MpoBeaeHHA 3aHATL V:

1. HaB4YanbHO-HayKoBiM naGopaTtopii "EMAM-
KMI", HaBYaNbHO-HayKoBiM nabopaTopii
MyJZibTUMEAia, My/ibcemeia Ta iMepciHux
TexHoJsiorin, cneuianizoBaHin naéopartopii
MiXKHapoaHoro npoexkTy MEDIS.

2. YKpaiHCbKO-KOPEMCbKOMY LIEHTpi
iHdbopMmauiriHmx TexHonorin (YKUIT) (yroaa mix
HTYY ,,KMNI” Ta KopeMcbKMM areHTCTBOM
MixkHapogHoro cniBpo6itHMyTBa KOICA npo
CTBOPEHHS YKPATHCbKO-KOPEMCBKOrO LEHTPY
iHpopMaLlirHmMx TexHonorin B HTYY , KMI”).
3. BiptyasibHOMY HaB4Ya/lbHOMY LEeHTpi Ta
LeHTpi KoMNeTeHLUiM nporpaMHmx pilleHb
KomnaHii Accantum GMBH.

4. Akagemii Cisco Academy Department of
Computer-Aided Management and Data
Processing Systems (CAMDPS) of Igor Sikorsky
Kyiv Polytechnic Institute.

5. HayKkoBo-HaB4a/ibHil 1abopaTtopii KoMnaHii
Samsung.

6. HaykoBo-HaB4YasbHilM la6opaTopii KoMnaHii
HewlettPackard.

7. CninbHiM 3 HiMeLbKolo KomnaHieto Helasoft
(Hamburg) HaykoBo-HaB4a/bHiM laGopaTopii.
MNepepbayeHo BapiaHT AMCTAHUIiMHOIoO
oTpuMaHHSA iHdopmauii Ta B3aemoaii 3
BMKJIaZavyamu.

In accordance with the technological
requirements for the material and technical
support of educational activities of the
corresponding level of HE, approved by the
Resolution of the Cabinet of Ministers of Ukraine
dated 30.12.2015 Ne 1187 in the current version.
Conducting classes in:

1. Educational and scientific laboratory "EPAM-
KPI", educational and scientific laboratory

of multimedia, and immersive technologies, a
specialized laboratory of the MEDIS international
project.

2. Ukrainian-Korean Center for Information
Technologies (UKCIT) (agreement between
NTUU "KPI" and the Kore anagency for
international of cooperation COISA on the
creation of Ukrainian-Korean Center for
Information Technologies at NTUU "KPI").

3. Virtual training center and software solutions
competence center of Accantum GMBH
company.

4. Cisco Academy Department of Computer-
Aided Management and Data Processing
Systems (CAMDPS) of Igor Sikorsky Kyiv
Polytechnic Institute

5. Scientific and educational laboratory of
Samsung company.

6. Scientific and educational laboratory of the
Hewlett-Packard company.

7. Joint scientific and educational laboratory with
the German company Helasoft (Hamburg). There
is an option to remotely receive information and
interact with teachers.
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IHpopMauiliHe Ta HaBYa/ZIbHO-MeTogM4He 3a6e3neye
education

HHA / Information and methodological support of the
al process

BignoBigHO A0 TEXHONOMiYHMX BMMOT LLIOAO
HaB4YaJIbHO-MeToAMYHOro Ta iHpopmauilMHoro
3abe3neYyeHHA OCBiTHbOT Aisi/IbHOCTI
BignosigHoro piBHA BO, 3aTBepAXeHMX
MoctaHoBo KabiHeTy MiHicTpiB YKpaiHu Big
30.12.2015 p. Ne 1187 B UMHHiIM pegakuii, nig
yac BMKJaAaHHA BUKOPUCTOBYIOTbCA HayKOBi
npayi B ranysi iHxeHepii nporpaMmHoro
3abe3nevyeHHsA, maTtepiasan Ha cneyianizoBaHMX
nopTtasax, BebiHapu, npe3eHTauii, ctaTti y
daxoBmX BUOAAHHAX.

YHiBepcuTeT Haga€e AoCTyn 3406yBaYyam [0
iHpopMaLirHMX pecypciB Ta e/IeKTPOHHOro
peno3unTapito HaykoBo-TexXHi4YHOO 6i6s1ioTEKO
iMm. T.1. AeHunceHka Kl im. Iropa CikopcbKoro
ANA opraHisayii HAyKOBMX A0C/iAXKEHb,
6€e3KOLITOBHMIM AOCTYN A0 iHTepHeT-
iHcTpyMeHTapito B4yeHoro ORCID, Scopus, Web
of Science Towo, aBTOPCbKUX PO3POBOK
HayKOBO-NeZaroriuyHmx npayiBHUKIB
yHiBepcuTeTy.

HaByasibHO-MeTogMYHEe 3a6e3nevYeHHA:
OCBiTHbO-HayKOBa NMporpamMa, HaB4aJibHi NJaHu,
po6o4i NnporpamMu 3 HaB4YaJIbHUX AUCLMMNIIH.

According to the technological requirements for
educational, methodical and information support
of educational activities of the corresponding
level of HE, approved by Resolution of the
Cabinet of Ministers of Ukraine dated
30.12.2015 Ne 1187 in the current version,
scientific works in the field of software
engineering, materials on specialized portals,
webinars, presentations, and articles in
professional publications are used during
teaching.

The University provides postgraduates with the
access to information resources and an
electronic repository of the Scientific and
Technical Library of the Igor Sikorsky Kyiv
Polytechnic Institute for the organization of
scientific research, free access to the scientist's
online tools ORCID, Scopus, Web of Science,
etc., author's research of scientific and
pedagogical personnel of the university.
Educational and methodological support:
educational and scientific program, curricula,
work programs for academic disciplines.

9 - AKageMiyHa Mo6iNbH

ictb / Academic mobility

HauioHasnbHa KpegmnTHa Mo06inb

HicTb / National credit mobility

MoXXNUBiCTb YKNaZlaHHSA yrog npo akagemidHy
MOOGiNIbHICTb.

The possibility of concluding agreements on
academic mobility.

MixkHapogHa KpeguTHa Mo6inbHicTb / International credit mobility

Yroam npo MirKHapoAHy akagemiyHy
MO06isbHiCcTb (Epa3smyc+ KA1) ykiageHo 3
yHiBEpcHUTeTaMM:

1. MenapaaneHcbKui yHiBepcuteT (LUBeuis).
2. ManbTilcbKuM yHiBepcuTeT (MasbTa).

3. YHiBepcuteT Manaru (KoponisctBo IcnaHin)
YknageHo Jlorosopu npo niarotosky PhD Ta
yroau Ha BUKOHaAHHA HayKOBO-A0CAigHMX pPo6iT
3 lHCcTUTYTaMM AKagemii HayK npoBiHLiT
WaHbayH (Kutan).

Agreements on international academic mobility
(Erasmus+ KA1) have been concluded with the
following universities:

1. Malardalen University (Sweden).

2. University of Malta (Malta).

3. University of Malaga (Kingdom of Spain)
Concluded Agreements on PhD training and
agreements on the performance of research
works with the Institutes of the Shandong
Academy of Sciences (China).

HaB4yaHHA iHO3eMHMX 306yBaYviB BULWOT ocBiTHU / Study of foreign applicants of higher education

HaB4aHHA iHO3eMHMX 3806yBadiB BO, aki
OMaHOBYOTb OCBiTHIO MPOrpamy 3a nporpamamu
MiXKHapoAHOT akageMidHOT MO6i/IbHOCTI,
HaB4YaHHA MOXKe NPOBOAUTUCH aHr NiMCbKo abo
YKPAiHCbKOIO MOBOIO, 3a YMOBM BOJIO4iHHSA
3406yBa4YeM MOBOI HaB4YaHHSA Ha piBHi He
HUXK4e B2.

The training of foreign applicants of HE who
master the educational program under
international academic mobility programs can
be conducted in English or Ukrainian, provided
that the student has a command of the
language of study at a level not lower than B2.

10 - NMpouegypa NnpMcBoeHHA NpodeciHmnx KBanigikauyin / Procedure for awarding
professional qualifications

He nepea6a4yeHo NpMUCBOEHHSA NpodeciMHOoT
KBasiikauyii

The awarding of a professional qualification is
not provided
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2. NEPEJIIK KOMMOHEHTIB OCBITHbOI MPOrPAMU / COMPONENTS of EDUCATIONAL

PROGRAMME
Kpeauris nmg/c:ﬂgzoro
Koa/Code OcBiTHi KOMNoHeHTH nporpam/Components EKTCQI;CTS koHTpoito / Final
credits control form

HOPMATMUBHI ocBiTHi KomnoHeHTH/Required (standard) components

0O60B’A3KOBi KOMMOHEHTH LMKAY 3arasbHoi nigrotoBku/General training cycle

HaB4yanbHi gMcumnaiHM Ana oBoNI0AIHHA 3arasibHOHayKoBMMM (dinocodcbKkmMMm) KomneTeHTHocTAMM/ Disciplines for
mastering general scientific (philosophical) competences

dinocodcbKi 3acagm HayKoBoi AianbHOCTI / 6.0

Philosophical Foundations of Scientific Activities Exsamen / Exam

HK 01

HaB4yanbHi gucumnainm gns 3806yTTa MOBHMX KoMneTeHTHocTel/ Disciplines for acquiring language competences

IHO3eMHa MoBa AN1A HayKOBOi AiAbHOCTI /

HK 02 Foreign Language for Scientific Activity
IHO3eMHa MoBa ANA HayKoBOi AianbHocTi. YacTmMHa 1. HayKoBi gocnigxeHHa / . .
HK 02.1 Foreign Language for Scientists. Part 1. Academic Research 3.0 3anik / Final test
HK 02.2 IHO3eMHa MoBa ANA HayKoBOi AiAnbHOCTI. YacTuHa 2. HaykoBa KoMyHiKauia / 3.0 3anik / Final test

Foreign Language for Scientific Activity. Part 2. Scientific Communication

HaB4anbHi gvcumnainm ana 3406yTTAa rAMO6UMHHMX 3HaHb 3i cneuianbHocTi/Disciplines for acquiring in-depth
knowledge of the specialty

dopmasnbHi METOAM NporpaMHoi iHXeHepii /
HK 03 Formal Methods of Software Engineering 3.0 Exsamer / Exam
MopenbHo-opieHTOBaHe NPOEKTYBaHHA MPOrpamHUX CUCTEM /
HK 04 Model-Driven Design of Software Systems 3.0 Exsamer / Exam
HK 05 MeToan peiHxMHipiHry nporpamHoro 3a6esneveHHs / 50 Exsamen / Exam

Software Reengineering Methods

HaByanbHi agvcumnaiim ans 3406yTTA YHiBepcasibHMX KoMneTeHTHocTer gocnigHmka/Disciplines for the acquisition
of universal competences of the researcher

OpraHizauis HayKoBo-iHHOBaLiMHOT AisnbHOCTI / . .
HK 06 Organization of Scientific and Innovative Activity 2.0 3anik / Final test
AKTyanbHi Npo61eMu negaroriku BULWLOT LUKON / X .
HKk 07 Current Issues of Higher Education Pedagogy 2.0 3anik / Final test
MNeparoriyHa npakTuka / X .
HK 08 Pedagogical Practice 4.0 3anik / Final test
BMBIPKOBI ocBiTHi KomnoHeHTH/Elective components
B16GipKoBi KOMMOHEHTH UMKy npodecirHol nigrotoBkm/Professional training cycle
OcBiTHi¥M KoMnNoHeHT 1 ®-Karanor / X .
BK 01 Educational component 1 P-Catalogue 5.0 3arik / Final test
OCBiTHi¥M KOMMOHeHT 2 ®-Karasnor / . .
Bk 02 Educational component 2 P-Catalogue 3.0 L
OcCBiTHi¥M KOMMOHeHT 3 ®-Karasnor / . .
Bk 03 Educational component 3 P-Catalogue 3.0 L
3arasibHui 06cAr 060B’ A3KOBUX KomnoHeHTiB / Total volume of the required 35
components:
3aranbHuM o6cAr BMGipKoBUX KOMMNOHeHTIB / Total volume of the elective components: 15
O6cAr oCBiTHIX KOMMOHEHTIB, WO 3a6e3ne4YyoTb 3406yTTA KOMNETEHTHOCTEN
BM3HAYEeHMX CTaHAapPTOM BMLWoT ocBiTH / Total volume of the educational components 35

aimed at acquisition of competencies specified in the Higher Education Standard:

3ATAJIbHUM OBCAr OCBITHLOI MPOMPAMM / TOTAL VOLUME OF THE EDUCATIONAL

PROGRAMME >0
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3. CTPYKTYPHO-JIOMNYHA CXEMA OCBITHbOI MPOFPAMM / STRUCTURAL-AND-

LOGICAL SCHEME OF THE EDUCATIONAL PROGRAMME

3 cem
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4. HAYKOBA CKJIAAOBA / SCIENTIFIC COMPONENT

Pik . .
. 3MicT HayKoBOT pob60oTH acnipaHTa dopma KoOHTpoJIIo
niaroToBKU y P P P P
CknagaHHAa iHaMBigyasibHOro niaHy HayKoBoOT
po60TH acnipaHTa Ta MOro 3aTBepArKEHHS Ha
BUYEHiM paai pakynbTeTy. BUGip Ta 06rpyHTYBaHHA |Meplue 3BiTyBaHHSA: A0OMNOBigb
TEMM BJIACHOIO HAYKOBOIro AOCNAiAXKEHHA, Ha 3acigaHHi kKadpeapu npo
BM3HAYEeHHA 3MiCTy, CTPOKiB BUKOHAHHA Ta 06CAry |3aTBepAXKEeHHA TeMM
HayKOBMX poO6iT; BUGip Ta 0OrpyHTYBaHHSA aucepTauii Ta nsiaHy HayKoBOi
meTogonorii npoBeAeHHSA B/IaCHOIr0 HayKoOBOro po60TH acnipaHTa Ha TEPMiH
AOCNigrKeHHsA, 34iMCHEHHS ornsay Ta aHanisy niAroToBKM B acnipaHTypi 3
iCHy4YMX nornaais Ta niaxoAis, WO PO3BMHY/IMCA B |NpeaCcTaB/IEHHAM
Cy4acHil Hayui 3a o6paHMM HarNpAMOM. 3aTBEpPAXKEHOro
OdopMieEHHA OTPUMAHMX pe3y/ibTaTiB B TEKCTI iHAMBigyaNIbHOrO N1aHy.
1 biK auMcepTauiHoro AocnigsKeHHs. Apyre 3BiTyBaHHA: AoMNoBiab
P MigrotoBka Ta ny6nikauia He MeHLwe 1-1 cTaTTiy Ha 3acigaHHi Kadeapu npo xig
HayKOBMX BMAAHHAX, BKJIIOYEHUX 0 Nepeniky BMKOHAHHA iHAMBiAyanbHOro
HayKoBMX axoBMX BUAAHb YKpaiHu (kaTteropii b), |nnaHy HaykoBoi po60oTu
abo y nepiogMyHMX HayKOBMX BUAAHHAX acnipaHTa 3 npeacraB/IEHHAM
npoiHAeKcoBaHMX Yy 6a3ax gaHux Web of Science nigTBEpPAXKYOUYMX MaTepianiB
Core Collection Ta/a60 Scopus (A0 TaKMX MOXYTb |NpO HayKOBi pe3yJ/ibTaTH
6yTH 3apaxoBaHi 04HOOCi6Hi MoHorpadii, wo (ny6nikauii, naTteHTH TOLO,
pekoMeHaoBaHi A0 ApYKY BueHoto pajgoto ane He meHwe 1 ny6aikauyii
YHiBEpCcHTETY Ta NPoOMLLIU peLeH3yBaHHA abo BignoBigHOro piBHA 3a TEMOIO
naTeHT Ha BMHaxi, o npoMwoB KeanidikauiMHy |amcepTauii).
eKcrnepTm3y Ta 6e3nocepeiHbo CTOCYETbCA
HAayKOBMX pe3ynbTaTiB gucepTtauii).
Meplwe 3BiTYBaHHA: AONOBigb
. . Ha 3acigaHHi kadeapu npo xi
NMpoBeaeHHA Nig KepiBHULTBOM HAayKOBOIo AanH cb. APy P A
- . BMKOHAHHA iHAMBiAyaNbHOro
KepiBHMKA BJlaCHOro0 HayKOBOIo AOC/IiAXEHHA, WO -
- - nJjaHy HayKoBOT po60TH
nepeab6ada€e BUpilEHHA JOC/TiIAHMLUBKMX 3aBAaHb -
acnipaHTa 3 NnpeAcTaB/IEHHAM
LWJTAXOM 3aCTOCYBaHHA KOMMJIEKCY TEOPETHUYHMUX Ta | . .
. . niaTBepAXKyo4Ymx maTtepianis
emMnipnyHmnx Mmetogis. OdpopMaeHHA OTpUMAaHMX -
. . <o npo NiAroToBKY MNPOEKTY
pe3y/bTaTiB B TEKCTi guceprayinHoro . AV . .
. ny6nikauin BignosigHoro piBHA
LOCNiAXKEHHA.
MigroToBka Ta ny6nikauia He MeHwwe 1-1 cTaTTiy 3a TEMoio Anceptau, npo
- y4yacTb Y HayKOBMX
HayKOBMX BMAAHHAX, BKJIIOYEHUX 0 NepeiiKy :
. . KOHepeHuiax.
2 pik HayKoBMX paxoBMX BMAaHb YKpaiHM (KaTteropii b),

ab6o y nepiogMyHMUX HAYKOBMUX BMAAHHAX
npoiHaeKcoBaHmx y 6a3ax gaHmx Web of Science
Core Collection Ta/a60 Scopus (A0 TaKUX MOXYTb
6yTH 3apaxoBaHi 0gHOOCiI6Hi MoHorpadii, Wwo
peKkomMeHZoBaHi A0 ApYKY BueHoto pagoto
YHiBepcUTETY Ta NPOMLLIM peleH3yBaHHA abo
MaTeHT Ha BMHaxia, Wo nNpomwoB KBasidikauinHy
eKcnepTm3y Ta 6e3nocepeiHbo CTOCYETbCA
HayKOBMX pe3ynbTaTiB AucepTauii.

Apyre 3BiTyBaHHA: AoNoBiadb
Ha 3acigaHHi kaegpm npo xig
BMKOHAHHA iHAMBiAYyaIbHOIO
nJsaHy HayKoBOi po60Tu
acnipaHTa 3 npeAcTaB/IEHHAM
nigTBEpAXKYUYMX MaTepianiB
npo HayKoBi pe3y/bTaTH
(ny6nikauii, naTeHTH ToLO,
aJjle He MeHuwe 2 ny6aikauin
BiANOBiIAHOro piBHA 3a TEMOIO
Anceprauii).
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Pik
. 3MicT HayKoBOT po60TH acnipaHTa dopMa KOHTpoOJItO
niaroToBKU y P P P P
MNMepwe 3BiTYyBaHHA: AONOBiAb
Ha 3acigaHHi Kacdegpu npo xig
- . BMKOHAHHA iHAMBiAyanbHOro
AHani3 Ta y3arasibHEHHA OTPMMAaHMX pe3y/bTaTiB -
. nJjaHy HayKoBOT po60TH
BJIACHOIr0 HayKOBOI 0O AOCiAXKEHHA; O6r'pyHTYBaHHA -
. .l acnipaHTa 3 npeacTaB/I€EHHAM
HayKOBOT HOBM3HU OTPUMaHUX pe3ysibTaTiB, iX - s
niaTBepaXyymx maTtepianis
TeopeTMYHOro Ta/a6bo NpakTMYHOro 3HAYEHHS. -
- . npo NiAroTOBKY MPOEKTY
OdopMiEHHA OTPUMAHMX pe3y/ibTaTiB B TEKCTI - e . .
- . ny6nikauii BignosigHoro piBHA
AucepTayinMHOro AoCNigKeHHA.
f - - . . 3a TeMolo amucepTauii.
MigrotoBka Ta ny6aikayia He MeHwe 1-i cTaTTi y - -
- Apyre 3BiTyBaHHA: A0oNOBiAb
HayKOBMX BMAAHHAX, BKJIKOYEHUX 0 Nepeniky - - .
. Ha 3acigaHHi Kacdegpu npo xig
. HayKoBMX paxoBMX BUAAHb YKpaiHu, abo y - -
3 pik BMKOHAHHA iHAMBiAya/IbHOro

nepiogMyHMX HAYKOBMX BMAAHHAX
npoiHAeKCcoBaHMX Yy 6a3ax gaHux Web of Science
Core Collection Ta/a60 Scopus (40 TaKMX MOXKYTb
6yTH 3apaxoBaHi 04HOO0CiI6Hi MoHorpadii, wo
peKkomMeHZoBaHi A0 ApYKY BueHoto pagoto
YHiBepCcHTETY Ta NMPOMLWIU peLeH3yBaHHA a6o
naTeHT Ha BUHaxij, Lo npoMiuoB KBanidikayirHy
eKcnepTm3y Ta 6e3nocepeiHbo CTOCYETLCA
HaYKOBMX pe3ynbTaTiB AucepTrauil.

nJsiaHy HayKoBOi po60Tu
acnipaHTa 3 NpeacTaB/IEHHAM
nigTBEPAXKYHOUYMX MaTepianiB
Nnpo HayKoBi pe3y/ibTaTH
(ny6nikauii, naTteHTu,
pe3ynbTaTi anpobauito
JOoC/ligXeHb Towo, ajie He
MeHwe 3 ny6aikauin
BiANOBiAHOro piBHA 3a TEMOIO
aucepTauii) Ta TeKkCcT
AucepTrauii.

Mepwe 3BiTYBaHHA: AOMOBiAb
Ha 3acigaHHi kadpeapu npo
3aBepLleHHA gucepTauii, npo
HaABHICTb HE MeHLe 3
ny6nikauin BignosigHoro piBHA
3 NpeAcTaB/IEHHAM
niagTBepaXyynx martepianis
Ta 3aBEpLUEHOro TeKCTY
Aunceprauii.

Apyre 3BiTyBaHHA:
MNpeseHTauia gMcepTauiriHoro
JocniayKeHHA Ha 3acigaHHi
Kadeapu y TepMiHm
BCTaHOBJIEHi HOPMAaTUBHUMM
AOKYMEHTaMM, HaJaHHA
BMCHOBKY MpO HayKOBY
HOBMU3HY, TEOpPETHUYHE Ta
MpakTHUYHE 3HaAYEeHHSA
pesynbTaTiB AMceprauii.
ATtecTauia - ny6idyHUM 3axXmUcCT
AavcepTauii B pa3oBin
crneuianisoBaHil BYeHil paai.
OTpMMaHHA AUNIOMY JOKTOpa

dinocodii.

MigBegeHHA NiACYMKiB LWOA0 NOBHOTM BUCBIT/I€HHA
pe3yabTaTiB guceprauii B HAyKOBUX CTaTTAX
BiANoBiAHO YMHHUX BMMOr. BnpoBaarKeHHA
oJeprKaHMX pe3ynbTaTiB Ta OTPUMAHHA

4 pik niaTBepArKyBasibHUX JOKYMEHTIB.

lNMpoxoaxXeHHAa npoueaypu aTecTtal,il pa3oBoto
cneuianizoBaHoO BYEHOK pajol Ha nigctaBi
ny61i4HOro 3aXMCTy HAYKOBUX A0CATHEHb Y hOopMi
Aucepraduii.
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Year The content of the graduate student’s Form of control

preparation research work
Compilation of an individual plan of a graduate
student's scientific work and its approval by the
academic council of the faculty. Selection and First reporting: report at the
justification of the topic of one's own scientific department meeting on the
research, determination of the content, deadlines approval of the dissertation
and scope of scientific works; choosing and topic and the postgraduate
justifying the methodology of conducting one's own |student’s scientific work plan
scientific research, conducting a review and analysis |for the period of training in
of existing views and approaches that have postgraduate studies with the
developed in modern science in the chosen presentation of the approved
direction. Presentation of the obtained results in the |individual plan.

1 year text of the dissertation research. Second reporting: report at the
Preparation and publication of at least 1 article in department meeting on the
scientific publications included in the list of progress of the postgraduate
specialized scientific publications of Ukraine student’s individual scientific
(category B), or in periodical scientific publications |work plan with the presentation
indexed in the Web of Science Core Collection of supporting materials on
and/or Scopus databases (these may include scientific results (publications,
individual monographs that are recommended to be |patents, etc., but not less than
printed by the Academic Council of the University 1 publication of the appropriate
and have undergone peer review or a patent for an |level on the topic of the
invention that has passed a qualification dissertation).
examination and is directly related to the scientific
results of the dissertation).

First reporting: report at the

department meeting on the
Under the guidance of a scientific supervisor, progress of the postgraduate
conducting one's own scientific research, which student’s individual scientific
involves solving research problems by applying a work plan with the presentation
complex of theoretical and empirical methods. of supporting materials on the
Presentation of the obtained results in the text of preparation of a draft
the dissertation research. publication of the appropriate
Preparation and publication of at least 1 article in level on the topic of the
scientific publications included in the list of dissertation, on participation in

2 year specialized scientific publications of Ukraine scientific conferences.

(category B), or in periodical scientific publications
indexed in the Web of Science Core Collection
and/or Scopus databases (these may include
individual monographs that are recommended to be
published by the Academic Council of the University
and have undergone peer review or a patent for an
invention that has passed a qualification
examination and is directly related to the scientific
results of the dissertation.

Second reporting: report at the
department meeting on the
progress of the postgraduate
student’s individual scientific
work plan with the presentation
of supporting materials on
scientific results (publications,
patents, etc., but not less than
2 publications of the
appropriate level on the topic
of the dissertation).
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Year
preparation

The content of the graduate student’s
research work

Form of control

3 year

Analysis and generalization of the obtained results
of own scientific research; substantiation of the
scientific novelty of the obtained results, their
theoretical and/or practical significance.
Presentation of the obtained results in the text of
the dissertation research.

Preparation and publication of at least 1 article in
scientific publications included in the list of
specialized scientific publications of Ukraine, or in
periodical scientific publications indexed in the Web
of Science Core Collection and/or Scopus databases
(these may include individual monographs that are
recommended to be published by the Academic
Council of the University and have undergone peer
review or a patent for an invention that has passed
a qualification examination and is directly related to
the scientific results of the dissertation.

First reporting: report at the
department meeting on the
progress of the postgraduate
student's individual scientific
work plan with the presentation
of supporting materials on the
preparation of a publication
project of the appropriate level
on the topic of the dissertation.
Second reporting: report at the
department meeting on the
progress of the postgraduate
student's individual scientific
work plan with the presentation
of supporting materials on
scientific results (publications,
patents, results of research
testing, etc., but not less than 3
publications of the appropriate
level on the topic of the
dissertation) and the text of the
dissertation.

4 year

Summarizing the completeness of the coverage of
the results of the dissertation in scientific articles in
accordance with current requirements.
Implementation of the obtained results and receipt
of supporting documents.

Passing the attestation procedure by a one-time
specialized academic council on the basis of public
defense of scientific achievements in the form of a
dissertation.

First reporting: report at the
department meeting on the
completion of the dissertation,
on the presence of at least 3
publications of the appropriate
level with the presentation of
supporting materials and the
completed text of the
dissertation.

Second reporting: Presentation
of the dissertation research at
the department meeting within
the time limits established by
regulatory documents,
provision of a conclusion on the
scientific novelty, theoretical
and practical significance of the
dissertation results.
Certification - public defense of
the dissertation in a one-time
specialized academic council.
Obtaining a Doctor of
Philosophy diploma.
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5. ®OPMA ATECTALII 3106YBAYIB BULLOI OCBITU / THE FORM OF
ATTESTATION FOR DEGREE PURSUERS

ATtecTauia 3506yBadiB BMLLOT OCBiITHM 3a OCBiTHbO-HAYKOBOIO Nporpamoto IHXeHepisa nporpaMHoro
3a6e3nevyeHHsA cneuiasnbHocTi F2 IHXeHepis nporpaMHoro 3a6esneyvyeHHs 34iMCHIOETLCA Y DOPMI
3aXUCTY gMcepTauiiHol po60TH Ta 3aBEPLUYETLCS BUJAYEK JOKYMEHTA BCTAHOBJ/IEHOIO 3pa3Ka npo
NpUCyAXKEHHA MOMY CTyNneHA AoKTopa dinocodii 3 npucBoeHHAM KBanidikauii “Aoktop dinocodii 3
iHXXeHepiT nporpamMHoro 3abesneveHHA”. AucepTauia Ha 3400yTTA CTyneHA AoKTopa dinocodii €
CaMOCTiMHUM pO3rOPHYTUM AOCAIZAXKEHHSAM, L0 NPOMOHYE PO3B’sA3aHHA KOMIMJIEKCHOT Npo6ieMu B
cdepi iHXXeHepii nporpaMmHoro 3a6esnevyeHHA Ta/abo Ha Ti MeXi 3 JOTUMYHUMM cneuliaslbHOCTAMM,
pe3ysbTaTh AKOro MatoTb HAayKOBY HOBM3HY, TEOpPETHUYHE Ta NPaKTMYHe 3HavyeHHA. O6cAar
AvcepTauii Ma€ CTaHOBUTHM 5-7 aBTOPCbKMX apKylliB (04MH aBTOPCbKUIM apKyl AopiBHIoE 40 TUC.
OPYKOBaHMX 3HaKiB, BPaxoBYO4YM UMMPU, PO3aiNI0BiI 3HAKU, NMPOMIXKKM MiX C/Zl0OBaMM, WO CTAHOBUTb
6/1M3bKO 24 CTOPiHOK APYKOBAHOIo TEKCTY NpU opopMAEHHT gucepTtauii 3 BUKOPUCTAHHAM
TeKcToBoro peaaktopa Word, wpmdT - Times New Roman, po3mip wpudty - 14 pt). AmMcepTauiriHa
pob6oTa nepeBipAETbLCA Ha NaariaT Ta Nicaa 3axmcTy po3MmilyeTbca B peno3uTtopii HTB YHiBepcutety
ANA BiflbHOro AocTyny. ATecTtauis 34iMCHIOETbCA BiAKPUTO Ta NMy61i4HO.

Attestation of degree pursues in the educational and scientific program Software engineering

of specialty F2 Software engineering is carried out in the form of the defense of a dissertation and
finishes with the issuance of a document of the established model awarding the degree of the Doctor
of Philosophy with the qualification "Doctor of Philosophy in Software Engineering”. Dissertation for
the degree of Doctor of Philosophy is an independent detailed study that offers a solution to a
complex problem in the field of software engineering and/or on its border with related specialties,
the results of which have scientific novelty, theoretical and practical significance. The volume of the
dissertation should be 5-7 author’s sheets (one author's sheet is equal to 40 thousand printed
characters, taking into account numbers, punctuation marks, spaces between words, which is about
24 pages of printed text when designing the dissertation using the Word text editor, font - Times
New Roman, font size - 14 pt). The dissertation is checked for plagiarism and after the defense is
placed in the repository of the Scientific and Technical Library of the Igor Sikorsky Kyiv Polytechnic
Institute for free access. Attestation is carried out openly and publicly.
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6. MATPULA BIANOBIAHOCTI NMPOTPAMHUX KOMMNETEHTHOCTEM KOMMOHEHTAM
OCBITHbOI MPOrPAMMU / COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS

HK 01|HK 02|HK 03|HK 04|HK 05H
3K02| X
3ko1| X | X
3K 03 X
3K 04 X
3Ko5| X X X X
3K 06 X
3K 07 X
3k08| X
®K 01
oK 02| X
®K 03| X
®K 04 X
®K 05
DK 06| X
oK07| X
®K 08
®K 09 X
@K 10 X | X | X
oK 11
K 12
oK 13| X X X
OK 14 X
@K 15 X

X
@]

6|HK 07|HK 08

X

X|X|Xx|X*

X|X|Xx|Xx|X*

x

x| x|
x| x|
x| x|

x| x|
x| x|
x| x|

XXX X X X | X[ X[ X<
x
x

x
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7. MATPMUA 3ABE3MNEYEHHA NMPOrPAMHUX PE3YJIbTATIB HABYHAHHA BIANMOBIAHNMHA
KOMMNOHEHTAMM OCBITHbOI MPOrPAMU / COMPLIANCE MATRIX OF PROGRAMME

LEARNING OUTCOMES WITH PROGRAMME COMPONENTS

HK 01|HK 02|HK 03|HK 04|HK 05|HK 06|HK 07|HK 08
MPH 01 X X X X X
nPHO2| X X
rPH 03 X X X
nPH o4 X X X X
TPH 05 X X
nPH o6 X X
TPH 07 X X X
neH o8| X X X X X X
rPH 09 X X X
TPH 10 X X X
MPH 11 X
TPH 12 X X
TPH 13 X X X
MPH 14 X X X
TPH 15 X
MPH 16 X
TPH 17 X X
MnPH 18 X X X
TPH 19 X
MPH 20 X X X




