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NMPEAMBYJZIA / PREAMBLE
PO3POBJIEHO / DESIGNED
KepiBHuK pobouoi rpynu / Head of the project team:

Aptem MuKonaiiosud BOJIOKUTA, KaHAMAAT TEXHIYHMX HaYK, AOLEHT, A0OLEHT Kadeapun
obumncntoBanbHoi TexHikM / Artem VOLOKYTA, Candidate of Technical Sciences, Associate Professor,
Associate Professor of the Computer Engineering Department

YneHu pobouoi rpynu / Project team members:

Mwuxaiino AHatoniioBuy HOBOTAPCbKUM, foKTOp TeXHiUHMX HayK, npodecop, npodecop Kadeapu
obumcntoBanbHoi TexHikn / Mykhailo NOVOTARSKYI, Doctor of Technical Sciences, Professor, Professor
of the Computer Engineering Department

AHaTtoniii Muxaiinosuu CEPTIEHKO, noKTop TexHiuHWUX Hayk, npodecop, npodecop Kadbeapu
obumcntoBanbHoi TexHiku / Anatolij SERGIYENKO, Doctor of Technical Sciences, Professor, Professor of
the Computer Engineering Department

BikTop Mukonaiosuu NMOPEB, KaHAMAAT TEXHIYHUX HAYK, AOLEHT Kadeapn 06UNCNOBaNbHOI TEXHIKN /
Viktor PORIEV, Candidate of Technical Sciences, Associate Professor of the Computer Engineering
Department

Ceatocnas Cepriviosuu LUECTEPOB, 3106yBay BULLOI OCBITU 3a chnewjianbHicTio F2
«IH}KeHepisa nporpamHoro 3abesneyeHHaA» / Sviatoslav SHESTEROV, student of higher education in
specialty F2 "Software engineering"

NOroAXEeEHO / AGREED:

HayKkoBo-MeToaM4YHa KoMicia yHiBepcuTeTy 3i cneyianbHoCTi F2 IH)KeHepisa nporpamMHoro
3abe3nevyeHHa / The Scientific and Methodological Commission of the University in the specialty F2
Software Engineering (npotokon /minutes of meeting Ne Big / dated 20_ )

Nonosa HMKY-F2 /Chairman of the SMCU-F2

€sreHia CYJIEMA / Yevgeniya SULEMA

MeTtoanuHa paga KIl im. Iropa Cikopcbkoro / The Methodological Council of Igor Sikorsky Kyiv
Polytechnic Institute

(npoTtokon /minutes of meeting Ne Big /dated 20 )
Fonosa Metoam4dHoi pagu /Head of the Methodological Council

TetraHa KEJIACKOBA / Tetiana ZHELIASKOVA
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BPAXOBAHO / CONSIDERED:

CtaHaapT BMWOT 0CBiTM 3a cneuiasnbHiCcTO «IHXeHepia NnporpaMHoro 3abesneyeHHa» 4714 NEPLIOr0
(6akanaBpCbKOro) piBHA BMLLOT OCBiTM (3@ aKTyaJIbHMM MOCUIAHHAM)

JliueHsirHi yMOBM NpoBajKeHHA 0CBiTHbOT AiANbHOCTI, 3aTBepAXeHi nocTaHoBotl KabiHeTy
MinicTpiB Ykpainuu Big 30 rpyaHsa 2015 p. Ne 1187, 3i 3MiHaMM B UMHHIN pegakuii
https://zakon.rada.gov.ua/laws/show/1187-2015-%D0%BF#n11

[HWi JOKYMEHTHM (3a HasIBHOCTI)

3ayBaXeHHA Ta Npono3unuii cTeMKxonaepiB 3a pe3ynbTaTaMM FPOMaACbKOro 06roBoOpeHHs:

- HayKOBO-NeAaroriyHMx npauiBHMKiB Kaheapu 064YNCAOBANIbHOT TEXHIKM;

- 3406yBayviB BMLWOT OCBiTM, AKi HABYalOTbCA 3a OCBiTHIMM NporpamMamu cneuyianbHocCcTi «|IHXKeHepin
NpOrpamMHOro 3abesneyYeHHa»;

- haxisyis B ranysi iHbopmaLifHUX CUCTEM Ta TEXHOJIOTIN;

- pbaxiBuiB HaB4YanbHO-MeToaMuYHOro Bigainy Kl im. Iropa Cikopcbkoro

daxoBy eKcnepTm3y NpoBOAMAM:

BpaxoBaHo Taki npono3unuii cTerMkxonaepis:

OcBiTHIO NporpamMy 06roBopeHo nicaa HaAXoAXeHHA BCix no6aaHb i Npono3uMuin Big cTyAeHTiB i
BMMYCKHMKIB Ta CXBa/NeHO Ha 3acigaHHi kKadbeagpu 064MCAOBaNbHOT TEXHIKHK
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EBO/IIOLIA OCBITHbOTNMPOTPAMM / EVOLUTION OF THE EDUCATIONAL PROGRAMME

OcBiTHbO-nNpodecinHa nporpama (OMNM) «IH}KeHepia nporpamMHoOro 3a6esneyvyeHHA KOMM'IOTEPHMX
cucteM» Ana 6akanaepiB 3a cneyianbHicTio 121 |HXKeHepia nporpaMHoro 3a6e3sneyeHHs
3anovaTtkoBaHay 2018 poui. KOMNOHEHTH O0CBiTHbOT NporpamMm NOAINAAMCA HA LUK 3arajbHoi
NiAroToBKM, UMKA npodecinHoi NigroToBKU, AKUIM BKAOYaB 0608’ A3KoBi KOMNoHeHTH OM Ta
BMOGipKoBi KomnoHeHTH OI1, aki 6ynu po3gineHi Ha 2 6,10Ka.

OHoBneHHA OMNM y 2020 poui. 3MeHWeHa KiNbKicTb haxoBMX KOMNETEHTHOCTEMN 3a PaxyHOK 6inbLl
YiTKOro iXHbOro opMmyntoBaHHA. BMKAOYEHO NoAin nporpaMHUX pe3yanbTaTiB HaBYaHHA Ha 3HAHHA
Ta YMiHHA. BuaydyeHo 3 Ol nepenik Ha3B BUGiIpKOBUX AMcuMNAiH i BigToAi daxoBi BUGiIpKOBI
AVMCUMNATHU A8 KOMNOHEHT 06MpalTbCA CTyaeHTaMM 3 paKyibTeTCbKOro KaTasory.

OHoBnieHHA ONMM y 2021 poui MicTUAO 3MiHM Yy NepeniKy OCBiTHIX KOMMNOHEHT Ta NOCMAAHb Ha
BMGipKOBi AMcumMnaiHM. 3aMicTb 4 BUOIpKOBMX 3arasibHOYHiBEPCUTETCbKUX AUCLUMIH 3a/IMWKUINCA
nvwe 2, npote 36inbwunnaca 4o 14 KinbKicTb haxoBUX BUGIPKOBUX KOMMNOHEHT.

HacTtynHe oHoBAaeHHA ONMN Bigbynocay 2022 poui, AKe BKAYANO0 3MiHU Yy Nepeniky oCBiTHiX
KOMMNOHEHT, NPOAMKTOBAHI pe3ynbTaTaMMu rPOMaACbKoOro o06roBopeHHa gaHoi nporpamu. ¥ 2023
poui Bigbynaca ycniwHa akpegutauyia gaHoi OIM.

Y 2024 poui B OcBiTHIO NnporpaMy BHECEHO HaCTYMHi 3MiHM: OHOBJIEHO Mepenik NporpaMHMX
KOMMNETEeHTHOCTEN Ta pe3y/ibTaTiB HaBYaHHA; OHOBAEHO MNepenik, 06CAr Ta CEMECTPOBUIM KOHTPOJIb
060B’A3KOBMX OCBITHIX KOMNOHEHTIB; OHOBJIEHO CTPYKTYPHO-/I0Ti4YHY CXeMmy, 30Kpema, BU6ipKoBUH
0CBiTHiM KomnoHeHT MB01 nepeHeceHo Ha 4 ceMecTp 3aA/A y3roaKeHHa ®-KaTanory; oHOBAEHO
maTpuui BignoBigHOCTi NporpaMHMX KOMMNETEHTHOCTEN Ta NPOrpaMHUX pe3y/ibTaTiB HaBYaHHSA
OCBiTHIX KOMNOHEHTIB

OHoBneHHA OMM 2025 poky BKAOYAE HACTYNHi 3MiHK:

- OHOBJIEHO Nepeiik NporpaMHUX KOMMNETEHTHOCTEN Ta pe3yabTaTiB HaBYAHHS;

- OCBiTHIM KOMNOHEHT 6a30B0Oi 3ara/ibHOBiIMCbKOBOT NiArOTOBKM BHECEHO Y MepesiiK 3arajbHuX
060B’A3KOBMX;

- 060B’A3KOBi KOMMOHEHTHM 3 BUBYEHHS aHTiIMCbKOT MOBM 30CepeAXeHo Ha 1 Ta 2 Kypcax;

- OCBIiTHIM KOMNOHEHT «[pynoBa gMHaMiKa Ta KOMYHiKauii» nepeHeceHo y KaTeropito 3arajbHux
060B’A3KOBMX KOMMOHEHTIB, OCKiZIbKMU BiH 3ab6e3neyye 3arasbHy KOMNETEHTHICTb, 3aNMCaHy y
cTaHAapTi BMLWOT OCBiTH;

- yperynboBaHO NUTAaHHA NPaKTMYHMX 3aHATb B HABYaJIbHUX KypcaX, A0 AKMX AOLAETbCA KypCcoBa
po6oTa, 30KpeMa A0 BCiX TaKMX AMCLUMUNATH NnepeabayvyeHi NpakTUYHI 3aHATTA.

OHoBneHHA OTM 2026 poKy BKAYA€E HACTYMHI 3MiHM:
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The educational and professional program (EPP) "Computer Systems Software Engineering” for

bachelors in the specialty 121 Software Engineering was launched in 2018. The components of the
educational program were divided into a general training cycle, a professional training cycle, which
included mandatory EP components and optional EP components, which were divided into 2 blocks.

Update of the EPP in 2020. The new program has reduced the number of professional competencies
due to their clearer formulation. The division of program learning outcomes into knowledge and skills
has been eliminated. The list of names of elective disciplines has been removed from the EPP and
since then, professional elective disciplines for components are selected by students from the faculty
catalog.

The update of the EPP in 2021 included changes to the list of educational components and
references to elective disciplines. Instead of 4 elective general university disciplines, only 2
remained, but the number of professional elective components increased to 14.

The next update of the OPP took place in 2022, which included changes to the list of educational
components dictated by the results of the public discussion of this program. In 2023, this OPP was
successfully accredited.

In 2024, the following changes were made to the Educational Program: the list of program
competencies and learning outcomes was updated; the list, scope and semester control of
mandatory educational components were updated; the structural and logical scheme was updated,
in particular, the elective educational component PV01 was moved to the 4th semester to coordinate
the F-catalog; the matrices of correspondence of program competencies and program learning
outcomes of educational components were updated.

The update of the OPP in 2025 includes the following changes:

- the list of program competencies and learning outcomes was updated;

- the educational component of basic military training has been included in the list of general
mandatory components;

- mandatory components for studying the English language are focused on the 1st and 2nd courses;
- the educational component "Group Dynamics and Communications” has been transferred to the
category of general mandatory components, since it provides general competence recorded in the
higher education standard;

- the issue of practical classes in educational courses, to which coursework is added, has been
regulated, in particular, practical classes are provided for all such disciplines.

The 2026 program update includes the following changes:
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1. NPO®I/Ib OCBITHbOTNMPOrPAMM / EDUCATIONAL PROGRAMME PROFILE

1 - 3aranbHa iHpopmauia / General information

MoBHa Ha3Ba 3aK/slagy BMLUOT OCBiTU Ta

HaB4YasabHoro nigposginy /Full name of

higher education institution and faculty
/ educational and scientific institute

HayioHanbHUM TEXHIYHMM
yHiBepcuteT YKpaiHu
«KWiBCbKMIM NONITEXHIYHMM
iHCTUTYT imeHi Irops
CikopcbKkoro»
QakynbTeT iHDOpPMATHKHM Ta
064YMCIIOBAIBHOT TEXHIKM

National Technical University
of Ukraine «lgor Sikorsky Kyiv
Polytechnic Institute»
Faculty of Informatics and
Computer Science

CtyniHb BMWOT OCBiTK Ta Ha3Ba

0CBiTHbOT KBanidikauii /Higher

education degree and education
qualification title

CtyniHb 6akanaBpa
bakanaBp 3 iHXeHepil
NporpamMHoOro 3a6esneyvyeHHs

Bachelor Degree
Bachelor in Software
Engineering

OdiyiftHa Ha3Ba 0CBiTHBOT Nporpamu /
Educational programme official title

IHXXeHepia NnporpamMHoOro
3abesnevyeHHsA
KOMM'IOTEPHUX CUCTEM

Computer Systems Software
Engineering

Tun anMnnomy Ta 06CAr 0CBiTHLOT
nporpamu /Diploma type and
educational programme volume

Annnom 6akanaBpa, 240
KpeantiB EKTC, TepMmiH
HaB4yaHHA 3 poku 10 Micauis

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

IHpopMmauia npo akpeguTauito /
Accreditation information of the
educational programme

AkpegutoBaHo HA3ABO,

ceptudikat 14512 Big

2025-06-18 AaincHMM A0
2028-07-01

Accredited by NAQA,
cetificate No 14512 from
2025-06-18 valid to
2028-07-01

Unkn, piBeHb BMW0i ocBiTK /Education
cycle, level of higher education

HPK YkpaiHu - 6 piBeHb
QF-EHEA - nepwmi uuKkn
EQF-LLL - 6 piBeHb

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

NepepgymoBu / Prerequisites

HaaBHiCTb MOBHOT 3arajibHO1
cepeaHboi 0CBiTH

Complete general secondary
education

®opmu 3506yTTA ocBiTK /Forms of
Education

OuyHa (geHHa); AucTaHUiMHa;

full-time; distance;

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

YKpaiHCbKa

Ukrainian

IHTepHeT-azpeca po3MilleHHA
ocBiTHbOT nporpamu / URL of the
educational programme

https://osvita.kpi.ua/F2_OPPB

_IPZKS

2 - MeTa ocBiTHbOT nporpaMu / Educational programme purpose

MeTa ocBiTHbOT NporpamMu nondrae y nigrotosui
BMCOKOKBaniikoBaHmMx daxiBuiB y ranyasi
iHXXeHepii nporpamMHoOro 3abesne4vyeHHsA, 34aTHMX
BMpilyBaTH CKAaZHi cneuiani3zoBaHi 3agavi Ta
NpakTU4YHi Npob6aeMu, AKi NoB’A3aHi 3
NPOEKTYBAHHAM, PO3POGJIEHHAM,
3abe3neyvyeHHAM AKOCTi Ta CYNPOBOAXKEHHAM
nporpamHoro 3abesneyeHHA y cdepi iHXeHepii
NporpamMHoOro 3abe3neyeHHA KOMM'IOTEPHUX
CMCTEM, a TaKoX nigrotoBui 3406yBayiB BULLOT
0CBiTM 4O NOAaNbLIOro HaBYaHHA 3a 06paHoto
crieuianbHicTiO, WO BignoBigae Mmicii Ta cTpaTterii
KMl im. Iropa CikopcbKoro.

The purpose of the educational program is to
train highly qualified specialists in the field of
software engineering, capable of solving
complex specialized tasks and practical
problems related to the design, development,
quality assurance and maintenance of software
in the field of software engineering of computer
systems, as well as preparation of higher
education seekers for further study in the
chosen specialty, which corresponds to the
mission and strategy of Igor Sikorsky KPI.
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3 - XapaKTepMCTHMKa OCBiTHbOT Nnporpamu

/ Educational programme characteristics

NMpeaMmeTtHa o6nactb / Subject area

06’ekmom OiasbHOoCcmi 6akanaBpa 3 iHXeHepii
nporpamMHoro 3abe3sneyeHHA € NporpamHe
3abe3neyeHHs, npouecH, iHCTpyMeHTaNbHi
3acobuM Ta pecypcu po3po6KM, CYynpoBOAKEHHA
Ta 3abe3neyeHHA AKOCTi NporpamHoro
3abe3neyeHHs.

Uinbe HasyaHHA: niagrotoBka daxiBuiB, 34aTHMX
CTaBMTW i po3B’A3yBaTM 3aBAaHHA, WO NOB’A3aHi
3 PO3pO6KOI0, CYNPOBOAXKEHHAM Ta
3abe3neyvyeHHAM AKOCTi MPOrpaMHoOro
3abe3neyvyeHHA KOMM'IOTEPHUX CUCTEM.
TeopemuyHull 3Micm npedMemHoi obnacmi: 6a30Bi
MaTeMaTuyHi, iHbopmauinHi, disuuHi,
€KOHOMiYHi MONOXKEHHA WOAO CTBOPEHHSA i
CYNpOBOAXEHHA NPOrpamHOro 3abesneyeHHs;
OCHOBM AOMEHHOr0 aHanisy, MoaeloBaHHA,
NPOEKTYBaHHA, KOHCTPYOBAHHA,
CYNpOBOAXKEHHA NPOrpamMHOro 3abesneyeHHs.
Memodu, MemoduKu ma mexHoJio2ii: MeToamn Ta
TexHonorii po3po6KM NporpamHOro
3a6e3neyeHHA; 36MpaHHA, 06pO6KM Ta
iHTepnpeTauii pe3ynbTaTiB 4OCAiAXKEHD 3
iHXXeHepii nporpamMHoro 3abesneyeHHs.
IHcmpymeHmu ma 061a0HAHHA: NPOrpamMHo-
anapaTHi Ta iHCTpyMeHTasibHi 3aC06U pO3pO6KMY,
CYNpPOBOAEHHA Ta eKcnayaTauii nporpaMHoro
3abe3neyeHHs.

The object of the bachelor in software
engineering is software, processes, tools and
resources for software development,
maintenance and quality assurance.

The purpose of training: training of specialists
capable of setting and solving tasks related to
the development, maintenance and quality
assurance of software of computer systems.
Theoretical content of the subject area: basic
mathematical, informational, physical, economic
provisions regarding the creation and
maintenance of software; basics of domain
analysis, modeling, design, construction,
software support.

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

Tools and equipment: hardware and software
development, maintenance and operation of
software.

OpieHTauia ocBiTHbOT Nnporpamu / Scope

OcBiTHbO-NpodeciiHa

Educational and professional

OcHOBHMM POKYC OCBiTHb

oi nporpamu / Main focus

OCHOBHMM OKYC 0CBiITHbOT Nporpamm
30Cepe/KyeTbCA Ha OCBITi Ta NpodecinHin
nigrotoBui y ranysi iHxeHepil nporpamMHoro
3abe3neyvyeHHA KoMn'loTepHux cuctem. Le
3a6e3neyYyeTbCAa WAAXOM NOELHAHHSA
KJTACMYHOrO aKaJeMiYHOro yYHiBEpCUTETCbKOr O
BMKNAJaHHA Ta y4acTi Yy KOHTpaKTHuUX IT-
npoeKTax.

Mporpama opieHToBaHa Ha POpPMYBaHHA TaKMUX
KOMMNEeTEeHTHOCTeN 3406yBaydiB BMLLOT OCBIiTH, WO
po61ATb MOXJIMBMM iX BCEOIYHMIM NpodeciMHuM,
iHTeNneKkTyanbHMI Ta couiasbHUM PO3BUTOK Y
ranysi iHxeHepii nporpamMHoro 3abesneyeHHs.
MepepbavyaeTbCs MOXKAMBICTb 3406yBayYam
BMLLOT OCBiTM CAMOCTiMHO hOpMYBaTH OCBITHIO
TPAEKTOPil0 HaBYaNbHOTO npouecy AN
oMaHyBaHHA HOBMX TEXHO/IOTIM Ta HAaYKOBMX
3HaHb.

Knw4osi cnosa: nporpamHe 3abesneyeHHs,
KOMN'IOTEPHI CUCTEMM, iHXKeHepisa, aHanis,
po3po6Ka, NporpamMyBaHHA, KOHCTPYIOBaHHA,
moaentoBaHHA, IT-NpoeKTn

The main focus of the educational program is on
education and professional training in the field
of computer systems software engineering. This
is achieved through a combination of classical
academic university teaching and participation
in contract IT projects.

The program focuses on developing the
competencies of higher education students that
enable their comprehensive professional,
intellectual, and social development in the field
of software engineering.

It is envisioned that students in higher education
will be able to independently shape their
educational trajectory to master new
technologies and scientific knowledge.
Keywords: software, computer systems,
engineering, analysis, development,
programming, design, modeling, IT projects

Oco6aunBocTi ocBiTHbOTi Nnporpamu / Features
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Peanizauyia nporpamu nepeabavac 3anyvyeHHsa
A0 ayAUTOPHMX 3aHATb NpodecioHanis-
NpakTMUKiB, ekcnepTiB ranysi, npeaAcTaBHUKIB
po6oToAaBLiB. YYaCHMKiI OCBiTHbOro npouecy
AONyYalTbCA A0 MiXHapOAHMX Nporpam
aKajgemiyHoi Mo6inbHOCTI.

The implementation of the program involves the
involvement of practicing professionals, industry
experts, and representatives of employers in
classroom classes. Participants of the
educational process join international programs
of academic mobility.

4 - NpupaaTHicTb BUNYCKHUKIB A0 npaues

NNaWWiTYyBaHHA Ta Noga/iblioro HaB4aHHA /

Eligibility of graduates for employment and further study

MpuaatHicTb Ao npayeBnawTyBaHHA / Eligibility for employment

bakanaBpM 3 iHXeHepil nporpamHoro
3abe3nevyeHHA MOXYTb nNpayoBaTH Ak daxiBui 3
NMPOEKTYBAHHA, PO3pP06/IEHHA Ta TECTYBaHHA
nporpamMHoOro 3a6esneyvyeHHa y ranysi
iHbopMaUinMHMX TexHonorin. 3rigHo 3
HauioHanbHMM Knacudikatopom npodecin AK
003:2010, BMUNYCKHUKM MOKYTb NpaLBaTH 3a
npodeciamu:

3121 daxiBeub 3 iHboOpMaLiMHMX TEXHONOTIN;
3121 ®axiBeub 3 pO3p0O6KM Ta TECTYBaHHA
nporpamMHoro 3abesnevyeHHs;

3121 ®axiBeub 3 po3po6EHHA KOMN IOTEPHMX
nporpam.

Bachelors in software engineering can work as
specialists in the 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:

3121 Specialist in information technologies;
3121 Software development and testing
specialist;

3121 Computer program development specialist

NMopanbwe HaB4YaHHA / Further study

MOXAMBiCTb HAaBYAHHA 3a NPOrpamoto ApYyroro
(Marictepcbkoro) piBHA BMLWOT OCBiTM. HabyTTA
J0AAaTKOBMX KBanidikaLin B cuctemi
nicnagnMnaoMHOT OCBIiTH

The possibility of studying in the program of the
second (master's) level of higher education.
Acquisition of additional qualifications in the
postgraduate education system

5 - BuknapgaHHAa Ta oyiHoBaHHA / Teaching and assessment

BuknapgaHHA Ta HaBYaHH

A/Teaching and studying

Jlekuii, npakTUYHi Ta ceMiHapCbKi 3aHATTA,
KOMM’l0OTEPHi NpaKTUKyMM i nabopaTopHi
po60TH; KypCcoBi po60TH; TEXHOJIOriS 3MillaHoro
HaBYaHHA, MNPAKTMKKM i €eKCKYpCil; AMnAoMHe
NpoeKTyBaHHA. 3acTocyBaHHA iHdOpMaLiiHO-
KOMYHiKaLifMHUX TEXHONOTiM (OHNaMH-NeKUil,
AMCTaHUIMHI KypcH)

Lectures, practical and seminar classes,
computer workshops and laboratory works; term
papers; the technology of mixed learning,
practice and excursions; diploma design.
Application of information and communication
technologies (online lectures, distance courses)

OuiHBaHHA

/ Assessment

MOTOYHUMN Ta CEMECTPOBUIM KOHTPOJIb
BiANOBiAHO O BM3HAYEHUX KpPUTEPIiB
MonoXeHHA Npo CUCTEMY OLiHIOBAHHS
pe3ynbTaTiB HaB4YaHHA B K[l iM. Irops
CikopcbKoOro, ycHi Ta NMCbMOBi €K3aMeHM,
TecTyBaHHA TOWoO.

Current and semester control by the defined
criteria of the Regulation on the system of
evaluation of study results at Igor Sikorskyi KPI,
oral and written exams, testing, etc.
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6 - NMporpaMHi KoMneTeHTHOCTi / Programme competencies

IHTerpanbHa KoMneTeHTHicTb / Integral competence

34aTHiCTb po3B’A3yBaTM CKAAAHI cneuianizoBaHi
3aBAaHHA abo NpakTUYHi Nnpob6aemun y ranysi
iHXXeHepii nporpamMHoOro 3abesne4vyeHHs
KOMM'IOTEPHUX CUCTEM, LLO XapaKTepM3yTbCA
KOMMJIEKCHICTIO TA HEBM3HAYEHICTIO YMOB, i3
3aCTOCYBaHHAM Teopii Ta MeToaiB iHpopmMauiiHMx
TEeXHOJ0riM

The ability to solve complex specialized tasks
or practical problems in the field of software
engineering of computer systems
characterized by complexity and uncertainty
of conditions, using theories and methods of
information technologies

3aranbHi kKomneteHTHocTi (3K)

/ General competencies

3K |3paTHicTb A0 a6CTPAaKTHOr0 MUCJIEHHS, Aptitude for abstract thinking, analysis and
01 |aHani3sy Ta CMHTe3y. synthesis
3K |[3paTHiCTb 3aCTOCOBYBATH 3HAHHA Y Ability to apply knowledge in practical
02 |npaKTUYHUX cUTyauiax. situations.
3K |[3paTHicTb cninkyBaTtMcA gepxaBHol MoBot  |Ability to communicate in the national
03 |AK ycHO, TaK i MMCbMOBO. language both orally and in writing.
3K [3paTHicTb cninkyBaTmMca iHO3eMHO MOBO fK |Ability to communicate in a foreign language
04 |ycHo, TaK i NMMCbMOBO. both orally and in writing.
3K |3paTHicTb BUMTUCA i oBONoAiBaTH cyvyacHummM |[Ability to learn and master up-to-date
05 |(3HaHHAMM. knowledge.
3K |3paTHicTb A0 NoWwyKy, 06po6aeHHA Ta Ability to search, process and analyze
06 |aHani3zy iHdopMauii 3 pi3HMX Axepen. information from various sources.
‘;;{ 34aTHICTb NpauloBaTU B KOMaHAi. Ability to work in a team.
3K |3paaTHiCcTb AiATM HAa OCHOBi €TUYHUX Ability to act on the basis of ethical
08 |MipKyBaHb. considerations.
3K |MparHeHHA fo 36epexXeHHA HaBKOJIUMLWHbLOTO . .
Desire to preserve the environment.
09 |cepepoBuLia.
3K |[3paTHicTb AiaTu couianbHo BignosiganbHo Ta |Ability to act socially responsibly and
10 |[cBigomo. consciously.
3A4aTHICTb peanisysaTu cBoOi NpaBa i 060B’A3KM Ability to realize one’s rights and
AK Y/JleHa cycninbcTBa, yCBiJOMAOBATH e .
. ) . responsibilities as a member of society, to be
LuiHHOCTi rpoMagAaHCbKoOro (BifibHOro .. -
3K . aware of the values of a civil (free democratic)
AEMOKpPaTMYHOro) cycninbcTea Ta . . -
11 N < society and the need for its sustainable
HeobXigHiCTb MOro CTanoro po3BUTKY, .
: . |[development, the rule of law, the rights and
BEPXOBEHCTBA NpaBa, NpaB i CBO6OA NOAMHMU i .o .
s freedoms of a person and a citizen of Ukraine.
rpomMaZfaHuHa B YKpaiHi.
ip'oa;:]:gib i6}e151TraTHv; TSan?(;‘:iHoi):ﬁziTT?i Ability to preserve and enhance moral,
OEHFHGH’HHyC CI')I/ip}'Ib(".TBayHa OCth-IOBi 03VMiHHS cultural, scientific values and achievements of
AocAar yen o po3y society based on understanding of the history
icTopii Ta 3aKOHOMipHOCTEN PO3BUTKY .
. AR - and development patterns of the subject area,
npeamMeTHOT obnacTi, ii micua y 3aranbHiu . .
3K . . - its place in the general system of knowledge
cucTeMi 3HaHb Npo Npupoay i cycninbCcTBo Ta . .
12 - N about nature and society and in the
Yy PO3BMUTKY CyCninbCcTBa, TEXHIKMU i .
.3 - development of society, technology and
TeXHONorin, BUKOPUCTOBYBATH Pi3Hi BUAM Ta : .
. . technologies, to use various types and forms
dOopMM pyxoBOT aKTUBHOCTI AN aKTUBHOTO ). . .
BiANOYMHKY Ta BEAGHHA 30POBOFD CHOCOBY of motor activity for active recreation and
leading a healthy lifestyle.
KNUTTA.
34aTHICTb yXBa/lOBaTH pilleHHA Ta 4iATH, Ability to make decisions and act in
3K |poTpuMMyluYMCb NpUHLMNAY HeENnpunycTUMOCTi  |accordance with the principle of inadmissibility
13 [kopynuiiTa 6yAb-AKMX iHWKMX NpoOABiB of corruption and any other manifestations of
Hefo6poYecHOCTI. dishonesty.
ig:;:‘:ﬁ“ $°ng‘:‘;*'61”s*!:3is°rz o saxuct Ability to fulfill the constitutional duty to
3K Bl'T‘-Il/I3Hl}1/U‘Ha iOHaano-naTy I#)Tﬂqu'f y protect the Motherland, uphold national-
14 » Hay P patriotic attitude, devotion to the Ukrainian

HasawToBaHOCTi, BigAaHOCTi yKpaiHCbKOMY
HapoJaoBi

people

daxoBi komneteHTHocTi (PK) / Professional competencies
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®K
01

3aaTHicTb igeHTUdiKyBaTH, KnacudikyBaTm
Ta dopMynoBaTM BUMOTM A0 NPOrpamMHOro
3abe3neyeHHs.

Ability to identify, classify and formulate
software requirements.

®K
02

34aTHICTb 6paTH y4yacTb Y NPOEKTYBaHHi
nporpamMHoOro 3abesneyvyeHHs, BKJAKYAOYN
npoBeAeHHA MoAestoBaHHA (opmMaabHUM
OMMC) MOro CTPYKTYPM, NMOBEAIHKMU Ta
npoueciB GyHKLiOHYBaHHA.

Ability to participate in software design,
including modelling (formal description) of its
structure, behaviour, and functioning
processes.

®K
03

34AaTHICTb pO3p0o6aATH apxiTEKTypHu, Moayni
Ta KOMMNOHEHTM NMPOrpaMHUX CUCTEM.

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

®K
04

3paTHicTb dopMmynoBaTH Ta 3abesnevyBaTtu
BMMOTM WOAO AKOCTi MpOrpamHoro
3abe3nevyeHHs y BignoBigHOCTi 3 BUMOramu
3aMOBHMKaA, TEXHIYHUM 3aBAaHHAM Ta
CTaHAapTaMM.

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

®K
05

3paTHiCcTb AOTpMMYyBaTUCA cneundikalin,
cTaHAapTiB, NpaBMA i peKoMeHaalin B
npodecinHin ranysi npu peanisayii npouecis
KUTTEBOMO UMKAY.

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

OK
06

3AaTHICTb aHanilyBaTu, BUOGUpATH i
3acToOCOByBaTU MeToAM i 3acobu ans
3a6e3nevyeHHs iHpopmauinHoi 6e3neku (B
TOMY 4MChHi Kibepbe3neku).

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

®K
07

BonoaiHHA 3HaHHAMM Npo iHDopMaUiMHi
mozeni faHMX, 34aTHICTb CTBOpPOBATH
nporpamHe 3abesnevyeHHA AnA 36epiraHHA,
BMAO0OYBaHHA Ta OonpauloBaHHA AaHUX.

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

®K
08

34aTHICTb 3acTOCOBYBAaTU PyYHAAMEHTAbHI i
MixgucumnniHapHi 3HaHHA ANA yCNiWHOro
po3B’A3aHHA 3aBAaHb iHXeHepil nporpaMHoOro
3abe3nevyeHHs.

Ability to apply fundamental and
interdisciplinary knowledge to successfully
solve software engineering problems.

®K
09

34aTHICTb ouiHOBaTH i BpaxoByBaTH
€KOHOMiYHi, couianbHi, TEXHONOriYHI Ta
€KOJIOMiYHi YMHHMKM, WO BNAMBAKOTb Ha cdepy
npodeciiHoi gianbHocTi.

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

®K
10

34aTHICTb HAaKONMYyBaTH, 06pPO6NIATHU Ta
cucteMaTtmsyBaTu npodecinHi 3HaHHA Woao
CTBOPEHHA i CyNnpoBOAXKEHHA NMPOrpamMHOro
3abe3neyeHHA Ta BU3HAHHA Ba*KJIMBOCTI
HaB4YaHHA NPOTArOM BCbOT 0 XMUTTA.

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

®K
11

34aTHiCTb peanizoByBaTH pa3m Ta iTepauii
XUTTEBOrO LUKAY NPOrPaMHUX CUCTEM Ta
iHpopMaUiMHUX TEXHONOTiM HA OCHOBI
BianoBigHMX Moaenen i nigxoais po3pob6KM
nporpamHoro 3abesneyeHHs.

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

®K
12

3paTHicTb 34iMCcHIOBATM Npouec iHTerpauii
CUCTEMM, 3aCTOCOBYBATHM CTAaHAAPTH i
npoueaypu ynpaBaiHHA 3MiHaMK Ans
nNiATPUMKM UiNnicHOCTi, 3arasbHOi
¢dyHKUioHanbHOCTI i HagiMHOCTI NporpamMHoro
3abe3nevyeHHs.

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

®K
13

34aTHICTb OGI'PYHTOBAHO 06MpaTH Ta
OCBOIOBATH iIHCTPYMEHTapii 3 po3pobKU Ta
CYNpOBOAXEHHA NPOrpamMHOro 3abesneyeHHs.

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

®K
14

34aTHICTb A0 aNrOPUTMIYHOrMO Ta JIOrivyHOro
MMCIEHHS.

Aptitude for algorithmic and logical thinking.

®K
15

34aTHICTb po3po6aATU Ta BUKOPUCTOBYBATH
MeperKHi TexHonorii

Ability to develop and use network
technologies
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34aTHICTb pO3po6GAATHM MOBINbHI CUCTEMM,

OK . Ability to design mobile systems, embedded
BOY/OBaHi CUCTEMM Ta CUCTEMM peasibHOro .

16 yacy systems, and real-time systems

OK 3‘D‘aTH]CT.b PO3POGAATH Ta BUKOPUCTOBYBATH Ability to develop and use methods and
MeToAM i anropnuTMM BUCOKONPOAYKTUBHMX . . .

17 algorithms of high-performance computing
ob4yncneHb

OK 3AaTHICTb PO3POBNIATH Ta BUKOPUCTOBYBATH Ability to develop and use software for high-
nporpamHe 3abe3sneyvyeHHA AN

18 y performance computer systems
BMCOKOMPOAYKTUBHMX KOMM’ IOTEPHUX CUCTEM

®K |[3paTHicTb po3pobnAaTn Ta BUKopuctoByBaTtu  |Ability to develop and use artificial intelligence

19 [CUCTEMM WITYYHOrO iHTENEKTY systems

®K |3paTHiCTb NporpamyBaTu KOMN'IOTEPHY - .

20 |rpadiky Ability to program computer graphics
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7 - NporpaMHi pe3ynbTtatM HaB4aHHA (MPH) / Programme learning outcomes

AHanisyBaTu, LinecnpAMOBaHO WYKaTH i
BMOMpPATM HEOOXigHI AnA BUpiWEHHA

To analyze, purposefully search for and select
the information and reference resources and

n0P1H npodeciiHMx 3aBaaHb iHbopmaLiMHO- knowledge necessary for solving professional
AOBiAHUKOBI pecypcH i 3HaHHA 3 ypaxyBaHHAM [tasks, taking into account modern
CYYaCHMX JOCATHEHb HAYKM i TEXHIKM. achievements of science and technology.
3HaTH KogeKkc npodecitHoi eTMKM, po3ymitn  |To know the code of professional ethics,
[PH |couianbHy 3Ha4YMMIiCTb Ta KynbTypHi acnektu |understand the social significance and cultural
02 |iHXeHepii nporpaMHOro 3a6esneyeHHs i aspects of software engineering and adhere to
AOTPUMYBATHCH iX B npodecinHii gianbHocTi. [them in professional activities.
NMPH i:ﬂTT:QJFOOB:IKZPO#GS:"aq;a:OMr;a 'Tepaun To know the main processes, phases and
03 » y nporp iterations of the software life cycle.
3abe3neveHHs.
1PH i::;”; 3Tamc:?:L?.?ﬁawaﬁﬁﬂwggosi To know and apply professional standards and
Aap P 0-np other regulatory documents in the field of
04 |AOKYMEHTM B ranysi iHxeHepii nporpaMHoro . .
software engineering.
3abe3neveHHs.
3HaTH | 3aCT.OCOByBaTM BIAMOBIAHT To know and apply relevant mathematical
MaTeMaTM4YHi MOHATTA, METOAMU AOMEHHOrO, .
NMPH R . concepts, methods of domain, system and
CUCTEMHOrO i 06’€EKTHO-OPiEHTOBAHOIO . ’ . .
05 - object-oriented analysis and mathematical
aHanizy Ta MaTeMaTUYHOro MoZesiloBaHHSA .
modeling for software development.
ANA po3po6KKM NPOrpaMHOro 3abesneyvyeHHs.
PH YMiHHA BUOGUpPATH Ta BUKOPUCTOBYBATH Ability to choose and use a software
06 BigNoBiAHY 3aayi METOA0NOri0 CTBOPEHHA development methodology appropriate to the
nporpamMHoro 3abesneyvyeHHs. task.
3Hatu i 3acTocoByBaty Ha rpakThul . Know and apply in practice the fundamental
dyHAaMeHTanbHi KoHUenuii, napagmMrmu i . . L
MPH . : concepts, paradigms and basic principles of
OCHOBHi NPUHUMNU PYHKLIOHYBAHHA MOBHMX, Y R
07 |. . > |the functioning of linguistic, instrumental and
iHCTpYMEHTaNlbHMX i 064YMCNOBaIbHUX 3aC06iB . . .
. computing tools of software engineering.
iHXXeHepii nporpamMHoro 3abesnevyeHHs.
[1PH |BMiTK po3po6aaTH NIOANMHO-MaLWUHHWUIA To be able to develop a human-machine
08 |iHTepdeiic. interface.
PH 3HaTH Ta BMiTM BUKOpUCTOBYBaTU MeToaM Ta |To know and be able to use methods and tools
09 3acobu 360py, popMyOBaHHA Ta aHanisy for collecting, formulating and analyzing
BMMOT A0 NMPOrpamMHOro 3abesnevyeHHs. software requirements.
nPH HPOBOAMTM..nepeA”.poeKTHe °6CvTe)KeH.Hﬂ To conduct a pre-project survey of the subject
npeameTHOT o6nacTi, CUCTEMHUM aHanis . . .
10 . area, system analysis of the design object.
06'€KTa NPOEKTYyBaHHA.
PH Bubupatun BUXigHi gaHi gna npoeKTyBaHHA, To choose the initial data for design, guided by
11 |Kepytwuuco dopmanbHUMK MeToaamu onucy  |formal methods of describing requirements
BMMOT Ta MOJeJIlOBaHHA. and modelling.
NMPH 3.aCTOCOByBaTM Ha NPaKTUUT ePEKTUBHI To apply efficient approaches to software
nigxoAmM WOAO0 NPOEKTYBAHHA NMPOrpamMHOro o .
12 design in practice.
3abe3neveHHs.
PH 3HaTH i 3aCTOCOBYBAaTM METOAM PO3POOKHU To know and apply methods of developing
13 aNrOpPUTMIiB, KOHCTPYOBAHHS NPOrpamMHOro algorithms, designing software, data and
3abe3neyeHHs Ta CTPYKTYpP AAaHMX i 3HAHb. knowledge structures.
3acTocoByBaTHU Ha NpakTULi iIHCTpYMEHTabHi
PH nporpamHi 3acobu JOMEHHOro aHanisy, Apply in practice tools for software domain
14 NpoeKTyBaHHA, TeCTyBaHHA, Bidyanizauil, analysis, design, testing, visualization,
BMMiploBaHb Ta AOKYMEHTYBaHHA measurement and documentation of software.
nporpamMHoro 3abesneyeHHs.
MoTuBOBaHO 06MpPaTM MOBM NpOrpamMyBaHHA .
, Reasonably choose programming languages
MPH |Ta TexHONOrii po3pO6KKN ANA PO3B’A3aHHA .
- and development technologies to solve the
15 (3aBAaHb CTBOPEHHA i CYNPOBOAXEHHA

nporpamHoro 3abesne4vyeHHs.

tasks of creating and maintaining software.
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[PH
16

MaTn HaBMYKM KOMAHAHOT pO3pPO6KM,
norofeHHsa, opopmJieHHA i BUNYCKY BCix
BMAiB NpOrpaMHOT AOKYMeHTauii.

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

[PH
17

BMmiTH 3acTocoByBaTU METOAM KOMIOHEHTHOI
pPO3pOOKM NMPOrpamMHOro 3abesneyeHHs.

To be able to apply methods of component
software development.

[PH
18

3HaTu Ta BMiTM 3acTocoByBaTH iHdOpMaLinHi
TexHonorii o6pobku, 36epiraHHA Ta nepegadvi
AaHUX.

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

[PH
19

3HaTHM Ta BMiTM 3aCTOCOBYBaTH METOM
Bepudikauii Ta Banigauii nporpaMmHoro
3abe3neveHHs.

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

[PH
20

3HaTK NigxoA4M WoOA0 OLUiHKM Ta
3a6e3neyYeHHA AKOCTi NporpamMHoOro
3abe3neyeHHs.

To know approaches to evaluation and quality
assurance of software.

[PH
21

3HaTH, aHanisyBaTu, BMOUpaATH,
KBaniikoBaHO 3acTOCOBYBaTM 3aCO6MU
3a6e3neyeHHs iHdopmauiHoi 6e3neku (B
TOMY uMuCni Kibepbe3neku) i yinicHocTi AaHux
BiANOBiAHO A0 pPO3B'A3yBaHUX NMPUKAALHUX
3aBjaHb Ta CTBOPIOBAHMX MPOrpamMHMX
CUCTEM.

To know, analyze, choose, competently apply
the means of ensuring information security
(including cybersecurity) and data integrity in
accordance with the applied tasks being
solved and the software systems being
created.

[PH
22

3HaTH Ta BMiTM 3aCTOCOBYBATU METOAM Ta
3aco6u ynpaBAiHHA NpoeKTaMM.

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

[PH
23

BMiTM AOKYMEHTYBATM Ta Npe3eHTYBATH
pe3ynbTaTh pO3pO6KM NPOrpamMHOro
3abe3nevyeHHs.

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

nPH
24

BMiTM NnpoBOAUTM pOo3paxyHOK €eKOHOMiIYHOT
e®deKTMBHOCTi NpOrpamMHUX CUCTEM.

To be able to conduct the calculation of the
economic efficiency of software systems.

[PH
25

3HaTH Ta BMiTU BUKOPUCTOBYBATU OCHOBHi
3aC06M 3aXMCTy Ta 06OPOHM JEepKaBMH,
CNiBBiTYM3HMKIB, MaTepiaslbHUX LiHHOCTEN Ta
TepuTopianbHOT LiNiCHOCTI geprKaBu,
30KpeMma, Yy pasi BiMCbKOBMX i Ta
HaA3BMYaAMHMX CUTYyaLin

Know how to use and be able to apply basic
means of protection and defence of the state,
fellow citizens, material assets, and the
territorial integrity of the state, particularly in
the event of military actions and emergency
situations

[PH
26

3HaTH NporpamHe 3a6esneyeHHn
BMCOKOMNPOAYKTUBHUX KOMMN’IOTEPHUX CUCTEM

To know the software of high-performance
computer systems

[PH
27

3HaTM NPUHLUMNKM NOBYA0BU Ta
¢dYHKUIOHYBaHHA BUCOKONPOAYKTUBHMUX
KOMMN’IOTEPHUX CUCTEM

To know the principles of building and
functioning of high-performance computer
systems

[PH
28

3HaTHM MeTOoAM i anropuTmmn
BMCOKOMNPOAYKTUBHUX 0OYUCIEHD

To know the methods and algorithms of high-
performance computing

[PH
29

3HaTM Ta BMiTUM 3aCTOCOBYBATU METOAM Ta
3aCO6M WITYYHOTO iHTENEKTY

To know and be able to apply methods and
means of artificial intelligence

[PH
30

3HaTH Ta BMiTU CTBOpPIOBATHM NPOrpamMHi
3acobu KoMn'toTepHOi rpadiku Ta BipTyanbHOi
peanbHOCTI

Know and be able to develop computer
graphics and virtual reality software
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8 - PecypcHe 3a6e3neyeHHA peani3zauii nporpamu / Resource provision for programme
implementation

KapgpoBe 3a6e3nevyeHHAa / Staffing

BignoBifAHO O KaApOBUX BUMOT WOA0
3abe3neyvyeHHA NpoBajXeHHA OCBiTHbOI
AianbHoCTi anAa BignosigHoro piBHA BO,
3aTBepaxeHux NMoctaHoBot KabiHeTy MiHicTpiB
YKpainu Big 30.12.2015 p. Ne 1187 (B YMHHMM
peaakuir).

3any4vyeHHA Jo BUKNagaHHA daxiBuiB
MiKHapoaHoi IT-koMnaHii SoftServe Ta iHWMX
npodecoHaniB-npakTHKiB.

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

Involvement of experts from the international IT
company SoftServe and other practicing
professionals in teaching.

MaTepianbHo-TexHiYHe 3a6e3neyeHHs / Material-technical support

BignoBiAHO 4O TEXHONOTNiYHMX BMMOT LW,O0A0
MaTepiasibHO-TEXHIYHOro 3abe3nevyeHHs
OCBIiTHbOT AisnbHOCTI BignoBigHoro pisHAa BO,
3aTBepAXeHux MoctaHoBow KabiHeTy MiHicTpiB
Ykpaium Big 30.12.2015 p. Ne 1187 (B YUMHHUM

peaakuii)

In accordance with the technological
requirements for the material and technical
support of educational activities of the
corresponding level of HE, approved by the
Resolution of the Cabinet of Ministers of Ukraine
dated 12.30.2015 No. 1187 (in the current
edition)

IHbopMayiMHe Ta HaBYaJibHO-MeToAMYHe 3a6e3neyvyeH

Ha / Information and methodological support of the

educational process

BignoBigHO 4O TEXHONOTiYHMX BMMOT WO0A0
HaBYa/lbHO-METOAMYHOro Ta iHdopmauirnHoro
3abe3neyeHHsa 0CBiTHbOT AiANbHOCTI
BiagnosigHoro piBHA BO, 3aTBepaxXeHux
MocTtaHoBot KabiHeTy MiHicTpiB YKpaiHu Big
30.12.2015 p. Ne 1187 (B YMHHMUM peaakLii)
Pecypcu HaykoBO-TexHi4YHOT 6i6ioTEKM KITI iMm.
Iropa CikopcbKoro.

By the technological requirements for
educational, methodological, and informational
support of educational activities of the
corresponding level of HE, approved by
Resolution of the Cabinet of Ministers of Ukraine
dated 12.30.2015 No. 1187 (in the current
edition)

Resources of the Scientific and Technical Library

of Igor Sikorsky Kyiv Polytechnic Institute.

9 - AKageMiyHa M06inbH

ictb / Academic mobility

HayioHanbHa KpeguTHa Mo6inb

HicTb / National credit mobility

MOXAMBICTb YKNA4aHHA yrog Npo akagemiyHy
MOG6iNbHICTb, NP0 NOABiMHE AMNIOMYBAHHSA
TOLWoO

The possibility of concluding agreements on
academic mobility, double graduation, etc

MixxHapopgHa KpeaguTHa Mo6inbHicTh / International credit mobility

MOXAMBICTb YKNaZaHHA YroA4 Npo MiXKHapoAHYy
akaaeMiyHy Mo6inbHicTb (Erasmus+ K1),
noABiMiHe AMNIOMYBaHHA.

The possibility of concluding agreements on
international academic mobility (Erasmus+ K1),
double degree.

HaB4yaHHA iHO3eMHUX 3406yBayYiB BULWOT oCcBiTH /

Study of foreign applicants of higher education

HaB4aHHA iHO3eMHMX 3406yBa4iB BO, aki
onaHoBytTb Ol 3a nporpamamMu MixHapoaHO1
aKagemMivyHoi MOBiNIbHOCTi, HaBYaHHA MOXKe
NPOBOAMTMCH AHIIMCbKO ab0 YKPaiTHCbKO
MOBOI0, 3@ YMOBM BOJIOAIHHA 3400yBaYeM MOBOIO
HaB4YaHHA Ha piBHi He HMX4Ye B2.

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

10 - Mpoueaypa NPUCBOEHHA NpodecinHu

x KBanidikayin / Procedure for awarding

professional qualifications

He nepea6ayeHo NpUCBOEHHSA NpodecilHoi
KBanidikauii

The awarding of a professional qualification is
not provided




15/24

2. MEPEJIIK KOMMNOHEHTIB OCBITHbOI MPOFPAMU / COMPONENTS of EDUCATIONAL

PROGRAMME
Kpeauis niag;(z/\[i("ggoro
Koa/Code OcBiTHi KOMNOHeHTH nporpam/Components EKIriéﬁEtSTS KoHTpoao / Final

control form

HOPMATMUBHI ocBiTHi kKomnoHeHTU/Required (standard) components

060B’A3KOBi KOMMNOHEHTHM LUMKANY 3aranbHoi nigrotoBkn/General training cycle

30 01 Komn'loTepHa aucKkpeTHa matematuka / 5.0

. ) . Exk3ameH /Exam
Discrete Mathematics for Computer Science

MaTemMaTU4YHUI aHanis /
2
300 Mathematical Analysis

MaTeMaTMuyHMM aHanis. YactuHa 1. AudepeHyianbHe Ta iHTerpasbHe YUCAEHHSA
30 02.1 dyHKUiN oAHi€T 3miHHOT / Mathematical Analysis. Part 1. Differential and Integral 5.0 Exsamen /Exam
Calculus Functions of One Variable

MaTtemaTuuHMI aHani3. YacTmHa 2. AundepeHuianbHe Ta iHTerpasbHe YUCIEHHA

30 02.2 yHKUiM 6araTbox 3MiHHMX / Mathematical Analysis. Part 2. Differential and Integral 5.0 Exsamen /Exam
Calculus of Functions Multimultiple Variable
JliHiHa anre6pa Ta aHaniTM4Ha reometpis / . -
4. /F

3003 Linear Algebra and Analytic Geometry 0 3anix /Final test
Teopis /imMoBipHocTeN /

30 04 Probability Theory 4.0 Exk3ameH /Exam

30 05 pra_lH_CbKa MoBa 3a _npoqoecmwM cnpsAMyBaHHAM / 2.0 Sanik /Final test
Ukrainian for Professional Purposes

30 06 EKonor.qua 6e3neka Ta.Ll,.MBianMl./i 3axmct / 2.0 3anik /Final test
Ecological Safety and Civil Protection

30 07 AHm.iMCbKa mosa / 5.0 3anik /Final test
English Language

30 08 AHFﬂIiﬁCbKa moBa |?|p0d)eciﬁHoro cnpAMyBaHHA / 5.0 3anik /Final test
English for Professional Purposes
OCHOBM 340pOBOr0 CNOCOBY KMUTTA / . -

3009 Fundamentals of Healthy Lifestyle 30 3anix /Final test
IcTopia Hayku i TexHiku / . .

3010 History of Science and Technology 20 3anix /Final test
dinocodpcbki OCHOBM HAyKOBOro ni3HaHHA / . .

3011 Philosophical Foundations of Scientific Knowledge 20 3anix /Final test

30 12  |[P2Ba i cBoGoAM noAnnn / 2.0 3anik /Final test
Human Rights and Freedoms
EkoHomika IT-iHgycTpii Ta nignpMemMHuyTeo / . .

3013 Economics of the IT Industry and the Entrepreneurship 30 3anix /Final test

30 14 [pynoBa AuHaMika Ta KOMyHiKauii / 3.0 3anik /Final test

Group Dynamics and Communications

ba3oBa 3aranbHOBiMCbKOBa NiAroToBka /
30 15 . i -
Basic General Military Training

MpakTMyHa nigrotoBKa 6a30BOi 3ara/bHOBIMCbKOBOI MigrotoBkm / Practical Course 7.0

30 151 of Basic General Military Training

3anik /Final test

TeopeTnyHa nigrotoBka 6a30BOi 3ara/bHOBIMCbKOBOI NigroToBKM / LIMBiAbHUMI
30 15.2 3axMcT, o6opoHa Ta naTtpioTMyHe BuxoBaHHA / Theoretical Course of Basic General 3.0 3anik /Final test
Military Training / Civil Protection, Defence and Patriotic Education

060B’A3KOBi KOMMNOHEHTH UMKAY npodeciiHoi nigrotoBku /Professional training cycle

1o 01 ANTOPUTMKU Ta CTPYKTYpU AaHux /
Algorithms and Data Structures

ANropuTMM Ta CTPYKTypu JaHux. YactuHa 1. OcHoBM anroputmisauii / Algorithms . .
no o1.1 4. /F
00 and Data Structures. Part 1. Basic of Algorithmization 0 3anix /Final test
10 01.2 ANropuTMM Ta CTPYKTYpM fJaHux. YacTuHa 2. CTpyKTypu faHux / Algorithms and 4.0 3anik /Final test

Data Structures. Part 2. Data Structures

1o 02 OcHoBM MpOrpamyBaHHs /
Introduction to Programming

OcHoBu nporpamysaHHA. YactmHa 1. ba3oBi KOHCTpyKLiT /Programming 5.0

no 02.1
0o Fundamentals. Part 1. Basic Constructions

Ek3ameH /Exam
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. dopMma
Kpeawtis niACyMKOBOro
iTHi TC/ECT .
Koa/Code OcBiTHi KOMNoHeHTH nporpam/Components €K Cd.tC S KOHTpoio /Final
credits control form
1o 02.2 OcHoBM nMporpamyBaHHA. l-Iacwﬂ-!a 2. MeTvonqrii‘ nporpamyBaHHA / Programming 6.0 Exsamen /Exam
Fundamentals. Part 2. Programming Methodologies
no 03 OcHosM nporpamysaHHs. Kypcosa po6oTa / 1.0 3anik /Final test
Programming Fundamentals. Course work
10 04 OCHOBM KOMM'IOTEPHUX cuCTeM i mepex / 50 ExksameH /Exam
Computer Systems and Networks Fundamentals
noos [Pasn mamnx/ 5.0 ExsameH /Exam
Databases
0 06 Basu manmx. Kypcosa poGota / 1.0 3anik /Final test
Databases. Course work
KoMNoHeHTU nporpamHoi iHxeHepii /
no oz . h
Software Engineering Components
1o 07.1 KoMnoHeHTH _npor.paMHo'i iHXeHepii. YacTmnHa 1. Bchyn ao nporpaMHom. 1H)K?H€pﬁ / 4.0 3anik /Final test
Software Engineering Components. Part 1. Introduction to Software Engineering
KoMnoHeHTM nporpamHoi iHxeHepii. YacTMHa 2. MogentoBaHHA Ta aHani3 BUMOr A0
no 07.2 nporpaMHoro 3a6esnedyeHHa / Software Engineering Components. Part 2. Modeling 4.0 3anik /Final test
and Analysis of Software Requirements
10 07.3 KoMnoHeHTM nporpamHoi iHxeHepii. YacTuHa 3. ApxiTeKTypa nporpamHoro 4.0 3anik /Final test

3abe3neyeHHa / Software Engineering Components. Part 3. Software Architecture

KoMnoHeHTM nporpamHoi iHxeHepii. YacTuHa 4. fKicTb Ta TecTyBaHHA
no 07.4 nporpaMHoro 3a6esnedyeHHa / Software Engineering Components. Part 4. Software 5.0 Exk3ameH /Exam
Quality and Testing

no 08 KomMnoHeHTH nporpamHoi iHxeHepii. KypcoBa po6oTa /

Software Engineering Components. Course work 1.0 3anix /Final test

10 09 be3neka nporpaMHoro 3abe3neyeHHa / 5.0 Exzamen /Exam
Software Security

no 1o  [ll€PeAAunsoMHa npaktyka / 6.0 3anik /Final test
Pre-diploma Practice

no 11 AnnniomHe NpoeKTyBaHHA / 6.0 3axuct /Defence
Degree Project

no 12 06.€KTHO-.0p1€HTOBaHe NpOrpamyBaHHs / 5.0 ExzameH /Exam
Object-oriented Programming

no 13  [PaKTMkym 3 Linux / 40 3anik /Final test
Practical Linux Course

no 14 Cucremue MPOrpamyBaHHA / 5.0 Exk3ameH /Exam
System Programming

no 15 Mepexi i MepexHi inof)pmauimﬁ TeXHOﬂOI’i'l"/ 5.0 3anik /Final test
Networks and network information technologies

no 16 TexHosorii po3ropTtaHHA NporpamHoro 3a6e3neyeHHss KOMN'ITEPHUX cucteM / 5.0 ExzameH /Exam
Software deployment technologies of computer systems

no 17 OnepauinHi cuctemu. MpoekTyBaHHA Ta peanisauia / 5.0 ExzameH /Exam

Operating Systems. Design and implementation

o 18 YnpaBaiHHA pU3MKaMM Ta AKiCTIO NpoekTiB /

4, ik /Final
Project risk and quality management 0 3anix /Final test

MaTeMaTMyHi OCHOBM i MporpamMyBaHHA KOMN’tOTepHOT rpadiku Ta BipTyanbHOT
no 19 peanbHoCTi / 5.0 Exk3sameH /Exam
Mathematical foundations and programming of computer graphics and virtual reality

MaTeMaTMyHi OCHOBM i MporpamMyBaHHA KOMN’tOTEpHOT rpadiku Ta BipTyanbHOT
peanbHocTi. KypcoBa po6oTta /

fo 20 Mathematical foundations and programming of computer graphics and virtual reality. 10 3anik /Final test
Course work

no 21 MporpamHe 3a§e3nequHﬂ BMCOKOMPOAYKTUBHUX KOMN’IOTEPHUX CUCTEM / 6.0 ExsameH /Exam
Software for high-performance computer systems

no 22 lMpoekTyBaHHA CKnagHWx cuctem / 5.0 3anik /Final test

Design of complex systems

TexHosorii WTy4YyHOro iHTenekty /
no 23 eXHo0 y4YHOTO eneKkTy

. E /E
Technologies of artificial intelligence >0 K3amen ftxam

i3MYHi HOBU KOMM'IOTEPHMUX T /
1o 24 (O} OCHO omn'totep cMcTem

A . 4.0 3anik /Final test
Physical foundations of computer systems

BUBIPKOBI ocBiTHi KomnoHeHTH/Elective components

Bn6ipkoBi KOMNOHEHTM LMKAY 3aranbHoi niagrotoBkm/General training cycle
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. dopMma
Kpeautis niACyMKOBOro
- TC/ECT .
Koa/Code OcBiTHi KOMNoHeHTH nporpam/Components €K Cd.tC S KOHTpoio /Final
credits control form
OcBiTHiI KomnoHeHT 1 3Y-Katanory / . .
B o1 2. / Final
380 Educational Component 1 from GU-Catalogue 0 3anix /Final test
OcBiTHiI KomnoHeHT 2 3Y-Katanory / . .

B 02 2. / Final
380 Educational Component 2 from GU-Catalogue 0 3anix /Final test
Bu6ipkoBi KOMNOHEHTHU UMKAY npodecinHoi nigrotoeku/Professional training cycle
B 01 OCBiTHi.M KoMnoHeHT 1 ®-Kartanory / 4.0 3anik /Final test

Educational Component 1 from P-Catalogue
B 02 OCBiTHi.l‘/i KOMMOHeHT 2 ®-kaTtanory / 40 3ani /Final test
Educational Component 2 from P-Catalogue
B 03 OcsiTHi_M KOMMoOHeHT 3 ®-kaTtanory / 4.0 3anik /Final test
Educational Component 3 from P-Catalogue
B 04 OcsiTHi_M KOMMOHeHT 4 ®-kaTtanory / 4.0 3anik /Final test
Educational Component 4 from P-Catalogue
B 05 OcsiTHi_m KOMMOHeHT 5 ®-kaTtanory / 4.0 3anik /Final test
Educational Component 5 from P-Catalogue
B 06 OcsiTHi_m KOMMOHeHT 6 ®-kaTtanory / 4.0 3anik /Final test
Educational Component 6 from P-Catalogue
OcBiTHiM KOMNoOHeHT 7 ®-kaTanory / . -
ng 07 Educational Component 7 from P-Catalogue 40 3anik /Final test
OcBiTHi KOMNOHeHT 8 ®-KkaTanory / . .
nB 08 Educational Component 8 from P-Catalogue 40 3anik /Final test
OcBiTHiM KOMNOHEHT 9 ®-KkaTanory / . .
ng 09 Educational Component 9 from P-Catalogue 40 3anik /Final test
OcBiTHi KOMNoHeHT 10 ®-kaTanory / . .
ng 10 Educational Component 10 from P-Catalogue 40 3anik /Final test
OcBiTHi KOMNOHeHT 11 ®-kaTanory / . .
nB 11 4. /F
B Educational Component 11 from P-Catalogue 0 3anix /Final test
OcBiTHiI KOMNOHeHT 12 ®-kaTanory / . .
nB 12 4. /F
B Educational Component 12 from P-Catalogue 0 3anix /Final test
OcBiTHi KOoMnoHeHT 13 ®-katanory / . -
nBs 1 4. /F
B 13 Educational Component 13 from P-Catalogue 0 3anix /Final test
OcBiTHi KOMNOHeHT 14 ®-katanory / . -
rnB 14 4. /F
B Educational Component 14 from P-Catalogue 0 3anix /Final test

3aranbHui o6cAar 060B’A3K0OBUX KomnoHeHTiB / Total volume of the required

components: 180
3aranbHuiM o6cAr BMG6ipKOBMX KomnoHeHTiB / Total volume of the elective components: 60
O6cAar ocBiTHiIX KOMMOHEHTIB, W0 3a6e3neyvyoTb 306yTTA KOMNETEHTHOCTEN
BM3HaYeHMUX cTaHAapTom Buwoi ocBitn /Total volume of the educational components 177
aimed at acquisition of competencies specified in the Higher Education Standard:
3ATA/IbHUM OBCAT OCBITHLOT MPOTPAMM /TOTAL VOLUME OF THE EDUCATIONAL 240

PROGRAMME

MpuMiTku / Notes:

1) HaBYyanbHa gucumnaiHa <ba3oBa 3arasbHOBiIMCbKOBa NiAroToBKa», AKa CKAAaAa€ETbCA 3 OCBiTHLOrO
KOMMOHEHTY «TeopeTMyHa nigrotoska 6a30B0i 3ara/ibHOBiMCbKOBOT NiAroTOBKM» 06CATOM 3
KpeauTn EKTC Ta 0CBiTHbOro KOMMNOHEHTY «[IpakKTU4YHa NiarotoBKa 6a30B0i 3ara/ibHOBiNCbKOBOT
nigrotoBku» o6csarom 7 kpeantie EKTC, BKAWYAETHCA 40 iHAMBIiAYaNbHMX HaBYa/lbHUX MNaHiB
3406yBaYiB BULWOT OCBiTU- rpoMaaAaH YKpaiHM 4yonoBivoi ctaTi (3KiHo4Yoi cTaTi - AOBPOBiNbHO), fAKi
HaBYalTbCA3a AEHHO abo AyanbHO dOpPMOL0 3406YTTA OCBiTH, 3rigHo 3 NMopAAKOM NpoOBeAEHHA
6a30B0i 3ara/ibHOBiMCbKOBOT NiAroTOBKM rpoMaaaH YKpaiHu, AKi 3406yBaloTh BMILY OCBiTY, Ta
noniuencbKMx, 3aTBepAXeHoro noctaHoBoto KabiHeTy MiHicTpiB YKkpainu Big 21 yepsHa 2024 p.

Ne 734 / The academic discipline «Basic General Military Training», which consists educational
component "Theoretical Course of Basic General Military Training” in the amount of 3 ECTS credits
and educational component "Practical Course of Basic General Military Training" in the amount of 7
ECTS credits, is included in the individual study plans of higher education students - male citizens of
Ukraine (female citizens - voluntarily), who study full-time or dual form of education, in accordance
with the Procedure for Conducting Basic General Military Training for Citizens of Ukraine Pursuing
Higher Education and for Police Officers, approved by the Resolution of the Cabinet of Ministers of
Ukraine Ne 734 of 21 June 2024.
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2) OcBiTHiM KOMMNOHEHT «lpaKTU4YHa NiArotoBKa 6a30B07 3ara/lbHOBIMCbKOBOT MNiArOTOBKW»
opraHisoByeThcA i NpoBoAMTbLCA MiHicTepcTBOM 060poHM YKpaiHM, a Moro o6car (7 kpeamTis EKTC)
He BPaxOBYETbCA B 3arasibHoOMYy 06ca3i KpeantiB EKTC, Heo6xigHOMY AN ONaHYBaHHA OCBiTHbO-
npodecinHoi nporpamu / The educational component “Practical Course of Basic General Military
Training” is organized and conducted by the Ministry of Defence of Ukraine, and its amount (7 ECTS
credits) is not taken into account in the total volume of ECTS credits of the educational and
professional programme.

3) OcBiTHiIM KOMNOHEHT «L|MBiNbHUI 3aXUCT, 060pOHA Ta NAaTPiOTMYHE BMXOBAHHA» 06CATOM 3
Kpeantn EKTC BKAOYAETBCA A0 iHAMBIAYalbHUX HABYaJIbHUX MJ1aHiB 3400yBaYiB BULWOT OCBITH,
3Bi/IbHEHUX Bif NpoOX0oAXKeHHA 6a30BOT 3ara/ibHOBiMCbKOBOT NiAroTOBKM 3rigHo 3 MopAAKOM
npoeegeHHsA 6a30BOi 3arasibHOBiIMCbKOBOT NiArOTOBKU rpoMaasH YKpaiHu, siki 3406yBat0Tb BULLY
OCBiTY, Ta NoniueMcbKux, 3aTBEpPAKEHOro nocTaHoBot Ka6iHeTy MiHicTpiB YKpaiHu Big 21 yepBHA
2024 p. No 734, Ta 3506yBaviB BMLWOT OCBiTH, A0 iHAMBIiAYa/IbHUX HABYA/bHMX NJAHIBAKUX HE
BKJ/IlO4EHO OCBIiTHIM KOMNOHEHT «TeopeTMYHa NigrotoBKka 6a30BOi 3ara/ibHOBiMCbKOBOT Ni4rOTOBKM» /
The educational component "Civil Protection, Defence and Patriotic Education” in the amount of 3
ECTS credits is included in the individual study plans of higher education students exempted from
basic military training in accordance with the Procedure for Conducting Basic General Military
Training for Citizens of Ukraine Pursuing Higher Education and for Police Officers, approved by the
Resolution of the Cabinet of Ministers of Ukraine No 734 of 21 June 2024, and of higher education
students whose individual study plans do not include the educational component "Theoretical Course
of Basic General Military Training”
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3. CTPYKTYPHO-/10TNYHA CXEMA OCBITHbOI MPOTPAMMU / STRUCTURAL-AND-LOGICAL

SCHEME OF THE EDUCATIONAL PROGRAMME
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4. DOPMA ATECTALIT 3406YBAYIB BULOT OCBITU / THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauia 3a06yBayiB BMWOT OCBiTM 3a ocBiTHbo-npodecitHol nporpamoil "lHXeHepin
nporpaMHoro 3a6esneyeHHsa KOMMN’OTEPHUX cUCTeM” 34iMCHIOETBCA ¥ opmi Ny6aivYHOro 3axmcTy
KBanidikayiMHOT po6oTH.

KBanidikauitHa po6oTa nepeabadae po3B’sisaHHA creuianizoBaHoro 3aBAaHHA a6o nNpakKTMYHOIT
3ajavi iH)XeHepii nporpamMHoro 3ab6e3ne4vyeHHA, WO XapaKTepM3yKTbCA KOMMNAEKCHICTIO Ta
HEeBM3HAYEeHICTIO YMOB, i3 3aCTOCYBaHHAM Teopil Ta MeToAiB iHPOPMALIMHMX TeXHONOriN.

Y kBanidikauinHii poboTi He Moxe 6yTM akaaemiyHoro nnariaty, danbcudikayii Ta cnMcyBaHHA.
KBanidikauitHa po6oTa nepej 3axMCTOM NepeBipAETbCA HAa HaABHicTb nnariaty, danbcudikauii Ta
CNUCyBaHHA.

Micna 3axucTy KBanidikauiMHa po6oTa po3miuwyerbca B penosutopii HTB YHiBepcuTeTy ana
BifibHOro Aoctyny. OnpuaaHeHHA KBanidikauiMHMx po6iT, wo MicTaTh iHpopMauilo 3 o6MeEXKEHUM
AOCTYNOM, 34iMCHIOBATH y BigNOBiAHOCTI 40 BMUMOI YMHHOIO 3aKOHOAABCTBA.

ATecTauia 3aBeplyeTbCA BUAaYetlo 3400yBavy BMLLOT OCBiTM AOKYyMeHTa BCTAHOBJIEHOIro 3pa3ka npo
NpMCYAXeHHA MOMY cTyneHs 6akanaBpa 3 NPUCBOEHHAM KBanidikauii: 6akanaBp 3 iHxeHepii
nporpaMHoro 3a6e3nevyeHHs 3a OCBiTHbO-MpodecifHol nporpamoto "lHXeHepia nporpamHoro
3a6e3nevyeHHA KOMN’IOTEPHMUX CUCTEM".

The attestation of applicants for higher education under the educational and professional program
"Computer Systems Software Engineering” is carried out in the form of a public defense of the
qualification work.

The qualification work involves the solution of a specialized task or a practical problem of software
engineering, characterized by complexity and uncertainty of conditions, with the application of
theories and methods of information technologies.

There can be no academic plagiarism, falsification, or plagiarism in the qualification work. The
qualifying work is checked for plagiarism, falsification, and plagiarism before the defense.

After the defense, the qualification work is placed in the repository of the University for free access.
Publication of qualification works containing information with limited access shall be carried out in
accordance with the requirements of current legislation.

The attestation is completed by issuing to the applicant of higher education a document of the
established model awarding him a bachelor's degree with the qualification: bachelor's degree in
software engineering under the educational and professional program "Computer Systems Software
Engineering”.



22/24

5. MATPULA BIANOBIAHOCTI MPOrFPAMHUX KOMMNETEHTHOCTEN KOMMNOHEHTAM

OCBITHbOI MPOTPAMMU / COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS
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6. MATPULUA SABE3NMEYEHHA NPOTPAMHUX PE3Y/ZIbTATIB HABYAHHA BIANOBIAHNUMMH
KOMMNOHEHTAMMW OCBITHbOI MPOFPAMM / COMPLIANCE MATRIX OF PROGRAMME
LEARNING OUTCOMES WITH PROGRAMME COMPONENTS

30[30[30[30]30[30[30[30[30[30 30 [30[30 [30 30|10 [0 M0 |0 [MO [MO [0 [HO M0 MO RO A0 [HO N0 MO [RO A0 MO [Ho [Ho RO Ao MO MO
01 (02 |03 04 [05 |06 [07 [08 |09 |10 (17|12 |13 [14 |15 |07 |02 |03 |04 |05 |06 |07 |08 |09 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24
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e x| x| [x|x X

i X x| x| |x|[x]|x

e X x| x| |x|[x]|x X

e x| x{x| Ix|[x|x|[x| [x]|x

e x| x| |x|x

e x| x x| x| [x|x|x| |x

e X x| x| |x|x

fi x| x| |x|x|x| |x

e X x|x|x| |x|x|x X

e x| x| |x|x

oo x| x| |[x|x

R X x| x| x

e X X X

ner X |x X x| |x|x

B : :

5 :

oo x| x| |x X

K x| x| x| x| |x|x|x X

5 : ;

B : ;

o X x| x




