National Technical Em HauioHanbHu# TexHiYHMKA
University of Ukraine YHiBepcuTteT YKpaiHu

"lgor Sikorsky "KMiBCbKUM1 NOJNITEXHIYHUN IHCTUTYT
Kyiv Polytechnic Institute" imeHi Irops Cikopcbkoro"

3ATBEPOXEHO / APPROVED

ByeHotw pagoto Kl im. Irops Cikopcbkoro /

by the Academic Council

of Igor Sikorsky Kyiv Polytechnic Institute

(npoTokon / minutes of meeting Ne

Bin / dated 20 p.

Fonosa ByeHoi paaun / Head of the Academic Council
Mwuxanno IJIbYEHKO / Mykhailo ILCHENKO

CUCTEMHUW AHANI3 | YIIPABJTIHHS
SYSTEM ANALYSIS AND CONTROL

OCBITHbO-MPO®ECINHA NMPOrPAMA /
PROFESSIONAL EDUCATIONAL PROGRAMME

Opyrun (MaricTepCbKuin) piBeHb BULLOT OCBITU

CneuianbHicTb: F4 CUCTEMHUI aHani3 Ta HayKa npo
naHi

Fany3b 3HaHb: F IHQopMauinHi TexHonorii

Keanicikauia: MaricTp 3 cucTeMHOro aHanisy ta
HayKu Npo AaHi

Second (master) level of higher education
Speciality : F4 System analysis and data science
Knowledge branch: F Information Technologies

Qualification: Master of System Analysis and Data
Science

ID: 83568

BeegneHo B gito 3 / Enacted since

2025/2026 HaBYanbLHOro poky / academic year
Haka3oM pekTopa / by rector’s order

Ne Bif / dated 2025

Kwuis / Kyiv
2025

Y pa3i HasiBHOCTi B onuci ocBiTHbOI nporpamu 6y ab-skux po36iXXHOCTEN, nepeBary Ma€ TEKCT yKpaiHCbKolo MoBoto / In case of any differences in interpretation of the
information in the educational programme, the Ukrainian text shall prevail



2/24

NMPEAMBYVYJIA / PREAMBLE

PO3POBJIEHO / DESIGNED

KepiBHuK pobo4oi rpynu / Head of the project team:

HepalwkiBcbka Hagis IBaHiBHa, rapaHT OCBITHbLOI NMporpamu, npogecop Kadgeapmn MmaTeMaTUYHUX
MeTOoAiB CUCTEMHOI0 aHani3y HaB4YasIbHO-HAayKOBOro iHCTUTYTY NPUKIAAHOMO CUCTEMHOIO aHanisy,
OOKTOp TexHi4YHMX HayK, goueHT / Nadiia Nedashkivska, associate professor of the Department of
Mathematical Methods of System Analysis of the Educational and Scientific Institute of Applied
System Analysis, doctor of technical sciences, guarantor of educational and professional programme.

YneHu pobouoi rpynu / Project team members:

PoMaHeHKo BikTop OeMnaoBuy, 3aCTYNHUK OUPEKTOPa 3 HAYKOBO-MeAaroriyHoi poboTn HaBYaIbHO-
HaYKOBOI0 iHCTUTYTY NPUKAAOHOr0O CUCTEMHOIO aHanily, AOKTOP TeXHIYHUX HaykK, npodecop/ Viktor
Romanenko, deputy director for scientific and pedagogical work of the Educational and Scientific
Institute of Applied System Analysis, doctor of technical sciences, professor.

Tumowyk OKcaHa JleoHigiBHa, 3aBigyBayka Kadenpn MmaTeMaTUYHUX METOLAIB CUCTEMHOIO aHanisy
HaB4aJIbHO-HAayKOBOr0 iHCTUTYTY MPUKJaAHOr0 CUCTEMHOIO aHani3y, KaHANAAT TEXHIYHUX HayK,
poueHT/ Oksana Tymoshchuk, head of the Department of Mathematical Methods of System Analysis
of the Educational and Scientific Institute of Applied System Analysis, candidate of technical
sciences, associate professor.

MaHkpaToBa HaTania OMUTpiBHa, 3aCTYNMHUK AUPEKTOPA HaBYaslbHO-HAYKOBOIrO iHCTUTYTY
NPUKNaAHOro CUCTEMHOIO aHanily, LOKTOP TEXHIYHUX HayK, npodecop / Nataliya Pankratova,
deputy director of the Educational and Scientific Institute of Applied System Analysis, doctor of
technical sciences, professor, Corresponding Member of the NAS of Ukraine.

Minascbkuin FOpin JleoHifoBMY, AOLEHT Kadenpn MaTeEMaTUYHNX METOLIB CNCTEMHOIO aHanisy
HaB4aJIbHO-HAayKOBOIr0 iIHCTUTYTY MPUKAAAHOMO0 CUCTEMHOIO aHani3y, AOKTOP TEXHIYHMUX HayK / Yurii
Miliavskyi, associate professor of the Department of Mathematical Methods of System Analysis of the
Educational and Scientific Institute of Applied System Analysis, doctor of technical sciences.
CaByeHkKo Inna OnekcaHApOBUY, AOLEHT Kadeapn MaTeMaTUYHUX METOLIB CUCTEMHOIO aHanisy
HaBYaJ/IbHO-HAYKOBOIO iIHCTUTYTY NPUKIAAHOr0 CUCTEMHOIO aHaisy, KaHangaT TeXHIYHNX HayK /
lllia Savchenko, associate professor of the Department of Mathematical Methods of System Analysis
of the Educational and Scientific Institute of Applied System Analysis, candidate of technical
sciences.

MOroa>XeHO / AGREED:

HaykoBO-MeToAM4YHa KOMICifl yHiBepcuTeTy 3i cneuianbHOCTi F4 CucTeMHU aHani3 Ta HaykKa npo
baHi / The Scientific and Methodological Commission of the University on speciality F4 System
Analysis and Data Science

(npoTokon / minutes of meeting Ne 4 Big / dated 05.05.2025)

Fonosa HMKY - F4 / Head of the SMCU - F4
BikTop POMAHEHKO / Viktor ROMANENKO

MeToaun4dHa paga Kl iM. Iropa Cikopcekoro / The Methodological Council of Igor Sikorsky Kyiv
Polytechnic Institute
(npoTokon / minutes of meeting No___ Bif / dated 20 )

Fonosa MetognyHoi paaun / Head of the Methodological Council

TetsaHa XEJIACKOBA / Tetiana ZHELIASKOVA
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BPAXOBAHO / CONSIDERED:

1. PiwweHHs HauioHanbHOro areHTCTBa i3 3abe3ne4yeHHs AKOCTi BULLOI OCBIiTM NP0 3pa3koBy
akpeaouTauito OMNM CucteMmHmnim aHanis (2020p.) https://public.naga.gov.ua/v0/form/527?index=3 Ta
BucHoBoK EP https://public.naga.gov.ua/v0/form/5277index=2

2. CTaHgapT BULLOI OCBITU 3i cneuianbHOCTI 124 CucTtemMHUI aHanis
(maricTp) https://mon.gov.ua/osvita-2/vishcha-osvita-ta-osvita-doroslikh/naukovo-metodichna-rada-m
inisterstva-osviti-i-nauki-ukraini/zatverdzheni-standarti-vishchoi-osviti

3. MeToaun4Hi pekoMeHaLil ceKTopy BULLOT OCBITU HayKoBO-MeTOANYHOI paaun MiHicTepCcTBa OCBITH i
Hayku YKpaiHn (npoTtokon Big 06 noToro 2020 p.

N.7) https://mon.gov.ua/storage/app/media/vishcha-osvita/rekomendatsii-1648.pdf https://zakon.rad
a.gov.ua/rada/show/v0584729-20+#Text

4. A Tuning Guide to Formulating Degree Programme
Profiles http://tuningacademy.org/wp-content/uploads/2014/02/A-Guide-to-Formulating-DPP_EN.pdf

5. JOKyMeHTN EBPONENCBLKOro MPOCTOPY BULLOT OCBITU
(EPBO) https://erasmusplus.org.ua/opportunities/mozhlyvosti-dlya-organizaczij/proyekty-akademichn
oyi-mobilnosti-u-sferi-vyshhoyi-osvity/

6. Bioryku, peueHsii, npono3uuii Ta pekoMeHaauii CTENKXONAEPiB, OTPUMaHI BiAryKN Ta peueHsii
36epiraloTb CBOKO aKTyalbHICTb.

7. MNMonoxxeHHs npo ocBiTHI nporpamu Kl iM. Iropsa Cikopcbkoro https://osvita.kpi.ua/node/137

8. Pe3ynbTaTn camoaHanily oCBiTHbLOI Nporpamn y 2024 poui.

9. Haka3s K[l iM. Iropsa Cikopcbkoro Ne HO1/362/25 Bif 25.04.2025 «[Mpo opraHizauito Ta
nJjaHyBaHHSA OCBITHLOro npouecy Ha 2025-2026 HaBYaIbHUN
pik» https://document.kpi.ua/2024 HOD-263

OcBiTHIO NporpamMy o6roBopeHo nicns HaAXo4 KeHHSs BCix Noba)kaHb i Mpono3unuin Big
CTENKXO0J1IAEPiIB Ta CXBaJIEHO Ha PO3LIMPEHOMY 3acifaHHi Kaheopn MmaTeMaTUYHUX METOAIB
cucTtemHoro aHanisy (npotokon Nell Big 02 TpasHa 2025 p.)

1. Decision of the National Agency for Higher Education Quality Assurance on the exemplary
accreditation of the EPP System Analysis (2020) https://public.naga.gov.ua/v0/form/527?index=3 and
the conclusion of IEC https://public.naga.gov.ua/v0/form/527?index=2

2. Standard of Higher Education for specialization 124 System Analysis
(Master) https://mon.gov.ua/osvita-2/vishcha-osvita-ta-osvita-doroslikh/naukovo-metodichna-rada-mi
nisterstva-osviti-i-nauki-ukraini/zatverdzheni-standarti-vishchoi-osviti

3. Methodological recommendations from Scientific and Methodological Council on Higher Education
of Ministry of

Education and Science of Ukraine (minutes of Ne7 06 February 2020) https://mon.gov.ua/storage/ap
p/media/vishcha-osvita/rekomendatsii-1648.pdf https://zakon.rada.gov.ua/rada/show/v0584729-20#
Text

4. A Tuning Guide to Formulating Degree Programme
Profiles http://tuningacademy.org/wp-content/uploads/2014/02/A-Guide-to-Formulating-DPP_EN.pdf

5. Documents of European Higher Education Area
(EHEA) https://erasmus-plus.ec.europa.eu/opportunities/opportunities-for-organisations/learning-mob
ility-of-individuals/higher-education-students-and-staff



https://public.naqa.gov.ua/v0/form/527?index=3
https://public.naqa.gov.ua/v0/form/527?index=2
https://mon.gov.ua/osvita-2/vishcha-osvita-ta-osvita-doroslikh/naukovo-metodichna-rada-ministerstva-osviti-i-nauki-ukraini/zatverdzheni-standarti-vishchoi-osviti
https://mon.gov.ua/osvita-2/vishcha-osvita-ta-osvita-doroslikh/naukovo-metodichna-rada-ministerstva-osviti-i-nauki-ukraini/zatverdzheni-standarti-vishchoi-osviti
https://mon.gov.ua/storage/app/media/vishcha-osvita/rekomendatsii-1648.pdf
https://zakon.rada.gov.ua/rada/show/v0584729-20#Text
https://zakon.rada.gov.ua/rada/show/v0584729-20#Text
http://tuningacademy.org/wp-content/uploads/2014/02/A-Guide-to-Formulating-DPP_EN.pdf
https://erasmusplus.org.ua/opportunities/mozhlyvosti-dlya-organizaczij/proyekty-akademichnoyi-mobilnosti-u-sferi-vyshhoyi-osvity/
https://erasmusplus.org.ua/opportunities/mozhlyvosti-dlya-organizaczij/proyekty-akademichnoyi-mobilnosti-u-sferi-vyshhoyi-osvity/
https://osvita.kpi.ua/node/137
https://document.kpi.ua/2024_HOD-263
https://public.naqa.gov.ua/v0/form/527?index=3
https://public.naqa.gov.ua/v0/form/527?index=2
https://mon.gov.ua/osvita-2/vishcha-osvita-ta-osvita-doroslikh/naukovo-metodichna-rada-ministerstva-osviti-i-nauki-ukraini/zatverdzheni-standarti-vishchoi-osviti
https://mon.gov.ua/osvita-2/vishcha-osvita-ta-osvita-doroslikh/naukovo-metodichna-rada-ministerstva-osviti-i-nauki-ukraini/zatverdzheni-standarti-vishchoi-osviti
https://mon.gov.ua/storage/app/media/vishcha-osvita/rekomendatsii-1648.pdf
https://mon.gov.ua/storage/app/media/vishcha-osvita/rekomendatsii-1648.pdf
https://zakon.rada.gov.ua/rada/show/v0584729-20#Text
https://zakon.rada.gov.ua/rada/show/v0584729-20#Text
http://tuningacademy.org/wp-content/uploads/2014/02/A-Guide-to-Formulating-DPP_EN.pdf
https://erasmus-plus.ec.europa.eu/opportunities/opportunities-for-organisations/learning-mobility-of-individuals/higher-education-students-and-staff
https://erasmus-plus.ec.europa.eu/opportunities/opportunities-for-organisations/learning-mobility-of-individuals/higher-education-students-and-staff
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6. Feedback, reviews, suggestions and recommendations of stakeholders, received feedback and
reviews remain relevant.

7. Regulations on the educational programs at Igor Sikorsky KPI https://osvita.kpi.ua/node/137

8. Recommendations on updating educational programs (order of Igor Sikorsky Kyiv Polytechnic
Institute dated 22.10.2021 No. HOH 248/2021 “On updating educational programs of Igor Sikorsky
Kyiv Polytechnic Institute”) and the list of mandatory and elective educational components has been
changed accordingly.

9. Order of Igor Sikorsky KPI Ne HO1/263/24 of 08.04.2024 «About organizing and planning
educational process for 2024/25 academic year» https://document.kpi.ua/2024 HOD-263.

The educational program was discussed after receiving all wishes and proposals from stakeholders
and was approved at an extended meeting of the Department of Mathematical Methods of System
Analysis (protocol dated 02 May 2025 Ne11).

EBOJIIOLIA OCBITHbOI MPOrPAMU / EVOLUTION OF THE EDUCATIONAL PROGRAMME

OcBiTHbO-NpochecinHa nporpama «CUCTEMHUI aHani3 i ynpaBaiHHA» Apyroro (MarictepcbKoro) pisHs
BULLOI OCBITU po3pobneHa Ha niacTasi 3akoHy YKpaiHu «lMpo BuLLy ocBiTy». Ol po3pobneHo
MPOEKTHOIO rPyrno HayKoBoO-nedaroriyHux npauisHukis (HMM) y cknagi kepiBHMKa

rpynu HepawkiBcbkoi Hagii IBaHiBHM, OOKTOpPa TEXHIYHUX HAyK, OOLEHTa, Ta YeHiB rpynu
PomaHeHKa BikTopa [leMnaoBmnya, 4OKTOpa TEXHIYHMX HayK, Npodecopa, Tumowyk OKcaHu
JleoHifgiBHM, KaHAMOaTa TEXHIYHNX HayK, AoueHTa. 1o po3pobneHHsa Bynn fony4eHi
agMiHiCTpaTUBHUI cknapn YHIBEPCUTETY, akaAeMiyHa cninbHoTa Ta poboTonaBsui 3a dhaxom. Ol byna
3aTBepa)xeHa ByeHoto pagoto Kl im. Iropa Cikopcbkoro (npoTokon Big 30.03.2017 Ne 7).

OrMnM oHoBntoBanackb y 2021, 2022, 2023 1a 2024 poui.

2024 p.: KiNbKiCTb KpeauTiB i POpMM KOHTPOJIKO OCBITHIX KOMMNOHeHTIB Ol npuBefeHi y
BiAMNOBIAHICTL 0 MN0N0XKEHHSA NPOo PO3pPO6NEHHS, 3aTBEPOKEHHSA, MOHITOPUHI Ta Nepernsag oCcBiTHIX
nporpam B KII im. Irops Cikopcbkoro (3i 3amiHamMmun 3aTBepa)XeHnMu ByeHo paaoto yHiBepcnTeTy Bif
01.04.2024 p. npoTokon Ne4) https://osvita.kpi.ua/node/137.

Y 2025 poui nporpama nepeeefeHa Ha iHWY raaysb Ta cneuiaibHiCTb 3rigHo noctaHoBu KabiHeTy
MinicTpiB YkpaiHu Big 30 cepnHa 2024 p. Ne1021 «[1po BHECEeHHS 3MiH 00 nepeiky rasy3en 3HaHb i
cneuianbHOCTEN, 3a AKMMU 34iINCHIOETLCS MiAroToBKa 3400yBayiB BULLOT Ta (hax0oBOi NepeaBULLOl
ocBiTU». 36inbweHo 06csar OK "BukoHaHHA MaricTepcbKoi aucepTauii”.

Educational professional programme “System analysis and control” of the second (master) level of
higher education was developed based on the Law of Ukraine “On Higher Education”. EP was
developed by the project group of scientific and pedagogical workers consisting of group leader
Nadiia Nedashkivska, doctor of technical sciences, associate professor, and members of the project
group Viktor Romanenko, doctor of technical sciences, professor, Oksana Tymoshchuk, candidate of
technical sciences, associate professor. The administrative staff of the University, the academic
community and employers by profession were involved in the development. EP was approved by the
Academic Council of Igor Sikorsky Kyiv Polytechnic Institute (minutes of Ne 7, March 30, 2017).

The programme was renewed in 2021, 2022, 2023 and 2024 years.

2024: the number of credits and forms of control of the educational components of the EP are
brought in accordance with the Regulation on the development, approval, monitoring and revision of
educational programs at Igor Sikorsky Kyiv Polytechnic Institute (with changes approved by the
Academic Council of the university from April 1, 2024, minutes of Ne

4) https://osvita.kpi.ua/node/137.



https://osvita.kpi.ua/node/137
https://document.kpi.ua/2024_HOD-263
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https://osvita.kpi.ua/node/137
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2025: the program was updated due to the change of the specialty name according to Cabinet of
Ministers of Ukraine Resolution No. 1021 dated August 30, 2024, “On Amendments to the List of
Fields of Knowledge and Specialties for which Higher and Professional Pre-Higher Education
Applicants are Trained”. The scope of the educational component 'Preparing Master’s Thesis' was
increased.
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1. NPO®JIb OCBITHbOI MPOrPAMM / EDUCATIONAL PROGRAMME PROFILE

1 - 3aranbHa iHdopmMauia / General information

MNoBHa Ha3Ba 3akjiafy BULLOI OCBiTK Ta

HaB4asbHoOro nigposainy / Full name of

higher education institution and faculty
/ educational and scientific institute

HauioHanbHU TEXHIYHWUNA
yHiBepcuTeT YKpaiHu
«KWIBCbKUI MONITEXHIYHNN
IHCTUTYT iMeHi Irops
Cikopcbkoro», HaB4abHO-
HayKOBUN iHCTUTYT
NPUKNAaAHOro CUCTEMHOIO
aHanisy

National Technical University
of Ukraine «lgor Sikorsky Kyiv
Polytechnic Institute»,
Educational and Research
Institute for Applied System
Analysis

CTyniHb BULLOT OCBITW Ta Ha3Ba

0CBiTHbOI KBanidikauii / Higher

education degree and education
qualification title

CTyniHb MaricTpa
MaricTp 3 CUCTEMHOro
aHanisy Ta HaykKn npo AaHi

Master Degree
Master of System Analysis
and Data Science

OdpiuinHa Ha3Ba OCBITHLOI NMporpamm /
Educational programme official title

CUCTEMHMUIM aHani3 i
ynpasiHHA

System Analysis and Control

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

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

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

IHdbopMauisa npo akpeguTadito /
Accreditation information of the
educational programme

AkpegntosaHo HA34BO,
cepTudikaT BiNnCHMA [0
2030-07-01

Accredited by NAQA,
cetificate No valid to
2030-07-01

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

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

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

Mepepnymosun / Prerequisites

HasaBHICTb CTyneHs

Bachelor Degree

bakanaspa
dopmun 3006yTTA OCBITY / Forms of OuHa (aeHHa): full-time;
Education
MoBga(n) BVIK}'I.a)J,aHHﬂ./ Language(s) of YKpaiHCbka Ukrainian
instruction

IHTepHeT-aapeca po3MilleHHS
ocBiTHbOI nporpamu / URL of the
educational programme

https://osvita.kpi.ua/F4_OPPM
_SAU
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2 - MeTa ocBiTHbOI nporpammu / Educational programme purpose

MigroToBKa BMCOKOKBaNihikoBaHUX
KOHKYPEHTOCMPOMOXXHUX, iIHTErpoOBaHMX y
€BPONENCbKUN Ta CBITOBUM HAayKOBO-TEXHIYHUNN
npocTip NpodecioHaniB opyroro
(MaricTepcbkoro) piBHs 3 iHhopMaLinHUX
TEXHOOriN, 34aTHMUX A0 CAMOCTINHOI HAayKOBO-
00CNiQHOI, HayKOBO-iHHOBALINHOI,
OopraHizauinHo-ynpaBaiHCbKOI, NefarorivyHoil
OiNbHOCTI y rasysi 3a cneuiasbHicTio F4
«CUCTEMHNI aHaNi3 Ta HayKa Npo AaHi» y
3aKJlajax BULLOT OCBITU Ha 3acafax
iHTepHauioHani3auii oCBiTHLOro Npouecy B
yMOBax CTanoro iHHOBaLiNHOIro HayKoBO-
TeXHIYHOro Po3BUTKY i peanisy€eTbCs Yepes:

- rapMoHiHe | baraToBMMipHE BUXOBaHHS
ManbyTHIX BUCOKOKBaNiPikOBaHNX TEXHIYHNX
haxiBLiB, 34aTHUX KOMMNJIEKCHO | CUCTEMHO
aHanizysaTun npobnemu B ranysi iHpopMaLinHMNX
TEXHOJOriN Ta CYMiDKHUX Fany3sax,
YCBigOMJIIOOYM NPUPOAY OTOYYOUYMX NPOLECIB i
AaBuLL, 3abe3nedyoyn i MPOLOBXKYYN
Mi>XKKYJIbTYPHY KOMYHiKaLlito;

- bOpMyBaHHSA BUCOKOI adanTUBHOCTI
3000yBayiB BULLOI OCBiTM B YMOBax
TpaHchopMauil pUHKY Npaui 4yepes B3aEMOLIto 3
poboTonaBLAMN Ta iHWUMU CTENKXO4EpaMU.
MeTa 0oCBiTHbO-NpodecinHoi Nporpamu
Bignosigae cTpaTterii po3suTtky Kl iM. Irops
Cikopcbkoro Ha 2025—2030 pp. wono
DOCAMHEHHS Uifien CTanoro po3BUTKY
CyCninbCTBa, BUCOKOTEXHONONYHOI
TpaHcdhopMaulil oep>xaBn Ta 3MiLHEHHS Ti
060pOHO3AaTHOCTI. YHIKaNnbHICTIO OCBITHBLOI
nporpam € NOEAHAHHA TEOPETUYHUX 3HaHb,
ChopMOBaHMNX Ta PO3BUHYTUX Y BiAMOBIiAHNX
HayKOBUX LWKOJIAX iIHCTUTYTY Ta Bigobpa>keHunx
B OCBITHI CKNafoBin NigroTOBKM MaricTpis
(Hanpuknapn, Teopia KepyBaHHSA i
MPOrHO3YBaHHSA Yy CKNaAHUX CUCTEMAX Ha OCHOBI
Moesien iMmNyabCHUX NPOLLECIB KOTHITUBHMX
KapT), 3@ NPaKTUYHUMUN HABUYKaMU, SAKi
nigTpumytoTbca HaykoBum napkoM “Kniscbka
rnosiiTexHika” (ekocuctema “Sikorsky
Challenge”), CBiTOBMM LIEHTPOM AaHUX 3
reociHopMaTNKK Ta CTANIOr0 PO3BUTKY.

To prepare highly qualified, competitive,
integrated into the European and global
scientific and technological space, professionals
of the second (master's) level in information
technologies, capable of independent scientific
research, scientific and innovative,
organizational and managerial, pedagogical
activities in the field in the specialty F4 "System
Analysis and Data Science" in institutions of
higher education on the basis of the
internationalization of the educational process in
the conditions of sustainable innovative
scientific and technical development. It is
implemented through:

- harmonious and multidimensional education of
future highly qualified technical specialists
capable of complex and systematic analysis of
problems in the field of information technologies
and related fields, aware of the nature of
surrounding processes and phenomena,
ensuring and continuing intercultural
communication;

- formation of high adaptability of students of
higher education in conditions of transformation
of the labor market through interaction with
employers and other stakeholders.

The purpose of the educational and professional
program corresponds to the development
strategy of Igor Sikorsky Kyiv Polytechnic
Institute for 2025-2030 regarding the
achievement of sustainable development of
society, high-tech transformation of society, and
strengthening its defense potential. The
uniqgueness of the educational programs is the
combination of theoretical knowledge formed
and developed in the relevant scientific schools
of the institute and reflected in the educational
component of the master's training (for
example, the theory of control and forecasting in
complex systems based on models of impulse
processes of cognitive maps), with practical
skills supported by the Science Park "Kyiv
Polytechnic" (ecosystem "Sikorsky Challenge"),
World Data Center for Geoinformatics and
Sustainable Development.
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3 - XapaKTepucTUKa OCBiTHbOI MporpamMm

/ Educational programme characteristics

MpeameTHa o6nacTtb / Subject area

O6’ekT(1) BUBYEHHS Ta/abo AisiZIbHOCTI:
MaTeMaTU4YHi MeToan Ta iHPOopMaLiHi
TexXHONOoril iHTenekTyasbHOro aHanisy gaHux,
MOOEIIOBaHHS, MPOrHO3YBaHHS, MPOEKTYBAHHSA
Ta NPUAHATTSA PilleHb CTOCOBHO CKAaAHUX
CUCTEeM pi3HoI Npupoan.

Linb HaB4YaHHSA: NiAroToBKa npodecioHanis,
30aTHUX NPOEKTYBATU CKAaAHi iHpopMaLinHi
cucTeMu, iHTerpyBaT CUCTEMHUI aHanis i
HayKwn Npo AaHi, po3pobnsaTn HoBi Ta
3aCTOCOBYBaTM ICHYIOYi METOAN CUCTEMHOIO
aHani3y onsa BUpilLeHHs cknagHux npobnem B
pi3HUX chepax OigNbHOCTI.

TeopeTUYHWI 3MICT NpeagMeTHOI 0bnacTi: Teopin
KepyBaHHSA Ta MPUNHATTS PilLUEHb,
MaTeMaTU4He i KoMN'loTepHe MOAENOBAHHS
CUCTeM Ta MPOLECiB, iIHTeNeKTyaslbHUI aHanis
BEJIMKMX OaHUX, OOCNiOXEHHS onepauin,
onTuMi3auia cnctem, ynpasniHHsa IT npoekTamu
Ta IT npoaykTamu.

MeToau, meToanKa Ta TEXHOJIOrII: MeToAN
MaTEMaTUYHOIro Ta KOMMN'IOTEPHOro
MOLENOBaHHS, iIHTeNeKTyasIbHOro aHasnisy
OaHUX, MALLMHHOIO HaBYaHHS, Bi3Hec-
aHaniTUKM, oNnTUMI3auii Ta 4OCNIAXKEHHS
onepalin, NporHo3yBaHHSA Ta OLiHIOBaHHS
PU3KKIiB, Teopil KepyBaHHA Ta MPUNHATTSA
pilleHb, TeOpil CTanNoro po3BUTKY, EKCMEPTHOro
OLiHIOBaHHS.

IHCTpyMeHTU Ta obsiagHaHHSA: cneuianizoBaHe
nporpamMHe 3abesnevyeHHs.

Subject(s) of study and/or activity: mathematical
methods and information technologies of data
mining, modeling, forecasting, design and
decision-making regarding complex systems of
various nature.

Educational objectives: training of professionals
capable to design complex information systems,
integrate systems analysis and data sciences,
develop new and apply existing methods of
system analysis to solve complex problems in
various spheres of activity.

Theoretical content of the subject area: control
and decision-making theory, mathematical and
computer modeling of systems and processes,
intellectual analysis of Big Data, operations
research, system optimization, management of
IT projects and IT products.

Methods, techniques, technologies: methods of
mathematical and computer modeling,
intelligent data analysis, machine learning,
business analytics, optimization and operations
research, forecasting and risk assessment,
control and decision-making theory, sustainable
development theory and mathematical methods
of expert evaluation.

Tools and equipment: specialized software.

OpieHTauina ocBiTHLOI Nnporpamm / Scope

OcBiTHbO-NpodecinHa. AKLUEHT Ha po3pobky
CUCTeM i MeToAIB NIATPUMKN MPUAHATTS
pilWleHb, iIHTeNeKTyanbHOro aHanily AaHuXx,
MeTOonAiB YrpaBsiHHA | NPOrHO3yBaHHS B
CKIagHMX cuctemax, nobynoBy iHCTPyMeHTapito
CUCTEMHOro aHani3y 3 BUKOPUCTAHHAM
iHbOpMaLINHNUX TEXHOMOTIN.

Educational and professional. Emphasis on the
development of decision-making support
systems and methods, intelligent data analysis,
control and forecasting methods in complex
systems, building system analysis tools using
information technologies.

OcHoBHUM (POKYC OCBITHb

oi nporpamum / Main focus

CneuianbHa oCBiTa 3 iHHOpMaLUINnHUX
TEXHOOriN aHani3y i yrnpasiiHHA CKJagHUMUN
cucTteMamu 3a cneuianbHicTio F4 «CuctemMHun
aHani3 Ta HayKa Npo JaHi».

Kno4oBi csioBa: NPUAHATTSA pilleHb, ynpaBaiHHSA
i MPOrHO3yBaHHS, iIHTeNeKTyalbHUW aHani3
JaHNX, CUCTEMHUI aHanis.

Special education in information technologies for
the analysis and control of complex systems in
specialty F4 "System Analysis and Data
Science".

Keywords: decision-making, control and
forecasting, intelligent data analysis, system
analysis.

Oco6nBOCTI OCBITHLO

i nporpamm / Features
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Ob6oB’s3k0Ba cnelianbHa NpakTuka B IT-
KOMMaHifx, 3aJly4eHHS A0 ayAUTOPHUX 3aHATb
BiooMUX npodecioHanis i3 HauioHanbHOI
akKapemii Hayk YkpaiHu Ta IT-komnaHin. B
ocHoBy Ol noknageHo CTaHAapT BULLLOT OCBITU
3a cneuianbHicTO 124 «CNCTEMHUIN aHani3»
ranysi 3HaHb 12 «lHhopMaLinHi TexHonorii» ang
Opyroro (Marictepcbkoro) piBHs BULLOI OCBIiTH,
L0 3aTBEPO)XEHUN | BBEOEHUN B Ail0 HaKa30M
MiHicTepcTBa OCBiTU i HAYKN YKpaiHW Bif
18.03.2021p. Ne 331.

Required special practice in IT companies,
involvement of well-known professionals from
the National Academy of Sciences of Ukraine
and IT companies in auditory lessons. The
Programme is based on the Higher Education
Standard for the speciality 124 "System
Analysis" of the field of study 12 "Information
Technologies" for the second (master's) level of
higher education, which was approved and put
into effect by decree of the Ministry of Education
and Science of Ukraine dated March 18, 2021,
No. 331.

4 - MpupaTHICTb BUNYCKHUKIB 0,0 NpaueBNaluTyBaHHA Ta NOAANbLUIOro HaB4aHHA /
Eligibility of graduates for employment and further study

MpupaTtHicTh po npauesnawTtyBaHHA / Eligibility for employment

YcTaHOBM Ta 3akNaau HauioHanbHoOI akagemii
HayK YKpaiHu; 3aKnagn BULLOT OCBITU Pi3HUX
hopM BNACHOCTI (Mi>XHApOAHI Ta BITYN3HSAHI);
opraHm Aep>XaBHOro i MicLLeBOro cCaMoBpsAY-
BaHHS; IT-koMnaHii, aHaniTU4Ho-iHhopMaLinHi
IHCTUTYWLIT.

Buan eKoHOMIYHOT OisiNIbHOCTI:

72 fianbHicTb y cepi iHhopMaTu3aLii;

73 JocnipXeHHSA Ta po3pobkuy;

80 OcsiTa.

MpodecinHi Hazem pobiT (OK 003:2010):
2149.2 AHaniTuUK cucTem;

2131.1 HaykoBuin cniBpobiTHUK B ranysi 064m-
C/NIOBaIbHNX CUCTEM;

2121.2 MaTeMaTUK-aHaNITUK 3 OOCAIOXKEHHS
onepauin;

2139.1 HaykoBui cniBpobiTHUK (rany3b 064um-
CJIEHb).

2131.2 AgMiHicTpaTOop OaHuUX;

2131.2 AHaniTuk komn'totepHoro 6aHkKy aa-
HUX;

2433.1 HaykoBui cniBpoBIiTHNK-KOHCYIbTaHT
(iHopMauinHa aHaniTMKa);

2433.2 AHaniTUK KOHCONiAoBaHOI iHhopMaLii.
1238 KepiBHMK NPOEKTIB Ta nporpam

2447 MpodecioHan y cdepi ynpaBaiHHA NPOEK-
TaMu Ta NporpamMamu.

Institutions of the National Academy of Sciences
of Ukraine; institutions of higher education of
various forms of ownership (international and
Ukrainian); public administration and local self-
government bodies; IT companies; analytical
and information institutions.

Types of economic activity:

72 Activities in the field of informatization

73 Research and development

80 Education

Professional job titles:

2149.2 Systems analyst

2131.1 Researcher in the field of computer
systems

2121.2 Mathematician-analyst in operations
research

2139.1 Researcher (computing industry)
2131.2 Data administrator;

2131.2 Computer data bank analyst;

2433.1 Scientific consultant (information
analytics);

2433.2 Analyst of consolidated information.
1238 Project and program directory

2447 Professional in the field of project and
program management.

Mopanbwe HaByaHHA / Further study

MOXXNBICTb ANS NPOOOBXEHHSA HaB4YaHHSA Ha
TpeTbOMY (OCBITHbO-HayKOBOMY) PiBHI BULLOT
OCBITW Ang 30006yTTA CTyneHs AOKTOpa
hinocodpii. HabyTTa fOoAaTKOBUX KBanigikauin y
cucTeMi NicnaaunaoMHOI OCBITH.

An opportunity to continue studying at the third
(educational and scientific) level of higher
education to obtain the degree of Doctor of
Philosophy. Obtaining additional qualifications in
the postgraduate education system.
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5 - BuknapaHHA Ta ouiHioBaHHA / Teaching and assessment

BuknapaHHa Ta HaBYaHHA/Teaching and studying

Jlekuil, npakTU4Hi Ta CeMiHApPCbKi 3aHATTS,
KOMM'I0TEepPHI MpakTuKyMu i nabopaTopHi
pob0oTUn; TEXHONOrISA 3MiLLAHOr0 HaBYaHHS;
BMKOHAHHS MaricTepcbKoi KBasidikauinHoi
poboTu.

3arasbHUin CTUAb HaBYaHHA — NpobneMHo-
OpiEHTOBAHUN.

Lectures, practical and seminar classes,
computer workshops and laboratory works;
mixed learning technology; writing a master's
qualification work.

The general learning style is problem-oriented.

OuiHloBaHHA / Assessment

YCHi Ta NUCbMOBI eK3aMeHN, TeCTyBaHHS,
NOTOYHWUN, KaNeHJapHWUN, ceMecTPOoBUI
KOHTPOJb Y BigNOBIiAHOCTI A0 MN0s0)XeHHA Npo
CUCTeMYy OLiHIOBaHHA pe3ynbTaTiB HaBYaHHSA B
KMl im. Iropsa CikopcbKoro.

Oral and written examinations, testing, current,
calendar and semester control in accordance
with the Regulation on the system of evaluation
of study results at the National Technical
University of Ukraine "Igor Sikorsky Kyiv
Polytechnic Institute".
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6 - NMporpamMHi KoMmneTeHTHOCTI / Programme competencies

IHTerpanbHa KOMMNETEHTHICTb

/ Integral competence

30aTHICTb PO3B'sAA3yBaTW 3adadi A4OCNIAHULBKOIO
Ta/abo iHHOBALINHOIoO XxapakTepy y ranaysi
CUCTEMHOr0 aHanisy.

The ability to solve problems of a research
and/or innovative nature in the field of
system analysis.

3aranbHi kKomneteHTHocTi (3K)

/ General competencies

3K 30aTHICTb 00 abCTPaKTHOro MUC/IEHHS, Ability to abstract thinking, analysis, and
01 aHanisy Ta CMHTe3y synthesis
3K |3pmaTHiCTb cninkyBaTUCs iHo3eMHO MoBoto K| Ability to communicate in a foreign language
02 YCHO, TaK i MNCbMOBO both orally and in writing
3K 30aTHICTb A0 nowyky, obpobneHHs Ta Ability to search, process and analyze
03 aHanisy iHpopMauii 3 pi3HMX oxxepen information from various sources
3[aTHICTb ChifKyBaTUCA 3 npeacTtaBHuUKamum |Ability to communicate with representatives of
3K iHWKNX NpodecinHnX rpyn pi3HOro piBHA (3 other professional groups at different levels
04 ekcrnepTaMu 3 iHWKWX rany3en 3HaHb/BMAIB (with experts from other fields of
€KOHOMIYHOT AisNbHOCTI) knowledge/types of economic activity)
3K |3maTHICTb po3pobnsaT MPOEKTU Ta YNPaBAsaTH Ability to develop and manage projects
05 HUMN
daxoBi komneteHTHOCTI (PK) / Professional competencies
30aTHICTb iHTEerpyBaTW 3HaHHA Ta Ability to integrate knowledge and carry out
oK 30iNCHIOBATN CUCTEMHI OOCNIAXKEHHS, systematic research, to apply methods of
01 3aCTOCOBYBaTM METOAMN MaTeMaTUYHOro Ta mathematical and informational modeling of
iHhopMaLiNnHOro MoAeNtoBaHHA CKAaaHNX complex systems and processes of various
CUCTEeM Ta NpoLeciB pi3HOI Npupoamn nature
0] ¢ 30aTHICTb NPOEKTYBATN apXiTEKTYpPY Ability to design the architecture of
02 iHoOpMaUINHUX cncTem information systems
OK 3ﬂaTH[CTb po3po6n;|T|/| CMCTEMN NIATPUMKM Ability to develop decision support systems
MPUNHATTSA pilleHb Ta PEKOMeHAaLinHi
03 and recommender systems
cnucTemm
oK 30aTHICTb OLiIHIOBATU PU3MKKW, PO3pobaATH Ability to assess risks, develop risk
04 |27TOPUTMN ynpasniHHA pU3nkKamu B cknagHmux| management algorithms in complex systems
cucTeMax pi3Hoi Nnpupoan of various nature
3maTHICTL MOAENIOBATN, MPOrHO3yBaTh Ta Ability to model, forecast and design complex
@K | NPOEKTYBATU CKMAaQHIi CUCTeMU i Mpouecn Ha
. . \ .| systems and processes based on the methods
05 |ocHoBi MeToAiIB Ta iIHCTPyMeHTaNbHUX 3acobiB )
. and tools of system analysis
CUCTEMHOro aHanisy
34aTHICTb 3aCTOCOBYBaTW Teopito i MmeToAn Ability to apply the theory and methods of
oK Data Science ons 34iNCHEHHSA Data Science to perform intelligent data
06 iHTeNeKTyanbHOro aHanisy gaHnx 3 MeTo analysis in order to identify new properties
BUSBNIEHHSA HOBUX BJIAaCTUBOCTEN Ta reHepadii| and generate new knowledge about complex
HOBUX 3HaHb NPO CKNaAHI cucTemMm systems
BAaTH'CT.b. ynpasnati Po6o4MMy npouecaminy Ability to manage IT workflows that are
OK Ccepi iHpopMaLiIMHNX TEXHONOTrIN, AKi € . .
complex, unpredictable and require new
07 CKnagHuMmu, HenepepbavyyBaHMMU Ta .
; . . strategic approaches
noTpebyloTb HOBUX CTpaTeriyHux nigxonis
30aTHICTb po3pobasAaTu | peanizoByBaTh Ability to develop and implement scientific and
DK HayKOBi Ta NpUKAafHi NPOEKTK B ranysi applied projects in the field of information
08 |iHhopMaLuinHMX TeXHONOrih Ta A0TUYHI Ao Hei| technologies and related interdisciplinary
Mi>KONCUUMIIHAPHI NPOEKTN projects
OK |. 3paTHicTy 3AINCRIOBATI 3axucT Tpas Ability to protect intellectual property rights,
iHTeneKTyasIbHOI BACHOCTI, KoMepuianizauito L . .
09 . : : o commercialize research and innovation results
pe3ynbTaTiB [OCAIAXKEHb Ta iHHOBaLn
®K | 3paTHICTb 4O CAMOOCBITU Ta NpodecinHoro Ability to self-education and professional
10 pPO3BUTKY development
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30aTHICTb CTBOPIOBATU KOMHITUBHI KapTun
CKJlagHNX CNCTEM pPi3HOI Mpupoan Ta

Ability to create cognitive maps of complex
systems of various nature and to design

K NPoeKTyBaTN CUCTEMUN KEpPYBAHHS . :
. . control systems for impulse processes in
11 iMMYJIbCHUMW NpoLuecamMn B KOrHITUBHUX .,
X ) cognitive maps based on methods of
KapTax Ha OCHOBi MeToAiB Teopii .
automatic control theory
aBTOMAaTUYHOIO KEPYBAHHSA
30aTHICTb po3pobnaTu Ta peanisoByBaTn . .
DK A posp P yBatl Ability to develop and implement start-up
CTapTan NPOEKTN Ta CTBOPIOBATU KOMMaHIi Ha . ,
12 . . projects and create companies based on them
X OCHOBI
OK 30aTHICTb A0 NegarorivyHoil AianbHOCTI y Ability to conduct pedagogical activities in
13 3aKjlagax BULLOI OCBITK higher education institutions
34aTHICTb NpauoBaTy 3 BEJIMKUMU aHUMU
oK (Big Data), onep>xyBaTu peneBaHTHi 3HaHHA 3| Ability to work with Big Data, obtain relevant
14 Bennkunx obcaris gaHux, obupatn metoam |knowledge from large volumes of data, choose
iHTeNeKTyaNlbHOro aHanizy Benuknx obcsris methods of intellectual analysis of Big Data
OaHux
3paTHicTb ByayBaTu Moaesii MalWHHOIO Ability to build machine learning models of
HaBYaHHS Pi3HUX KNacie (NiHiNHI Mmoaeni, various classes (linear models, models based
oK MoZesii Ha OCHOBI MeTo4y OMOPHMX BEKTOPIB, | on the support vector machines, based on the
15 Ha OCHOBI MeToaOy HambAMXX4YnxX cyciais, nearest neighbors method, decision trees,
hepeBa pilleHb, aHcambnie Mmogenen, ensembles of models, neural networks,
HENPOHHUX MepeX, MeToay NPOrHO3yBaHHA forecasting methods based on Gaussian
Ha OCHOBI Npouecis Naycca) processes)
30aTHICTb CKNajaTu anropuTMmn po3Bs’'a3aHHSA - . .
A A P P Ability to create algorithms for solving
3ajay MaLINHHOIO HaBYaHHS4 . . . X
DK |. o machine learning problems of intelligent
16 |HTENEKTyanbHUX MoAenei Ta y3araabHeHoro

a/IrOpUTMY PO3B’sI3aHHSA 3adadi
iHTEeNeKTyasIbHOro aHanisy gaHux

models and a generalized algorithm for solving
data mining problems
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7 - NMporpaMHi pesynbtatyu HaB4aHHA (MPH) / Programme learning outcomes

CneuianizoBaHi KOHUENTYabHi 3HaHHS, WO
BKJIIOYAOTb Cy4acCHi HayKoBi 3006yTku y ccepi

Specialized conceptual knowledge, which
includes modern scientific achievements in the

MPH . . o , ; . .
01 CUCTEeMHOro aHanisy Ta iHpopMauinHnx field of system analysis and information
TEXHOJIOri | € OCHOBOIO ANA OPUTiHaNBHOIrO technologies and is the basis for original
MWC/IEHHSA Ta NMPOBEeAEHHS OOCAiIAXKEHb thinking and conducting research
b BaTW Ta OOCNIAXXYBaTU MoAeni CKNagHuxX |, .
YAY raa AXKY A A Build and research models of complex systems
CUCTEM i NpoLecCiB 3aCTOCOBYIOYM MeToAN .
rPH ! and processes using methods of system analy-
CUCTEMHOro aHanisy, MaTemMaTU4HOro, . X . )
02 , . . sis, mathematical, computer and information
KOMMN'l0OTepHOro Ta iHdopmauinHoro .
modeling
MoAeNtoBaHHSA
3acTocoByBaT! METOAUN PO3KPUTTH . I
yBarl Al poskp Apply the methods of revealing uncertainties
HeBM3Ha4YeHOoCTen B 3ajja4ax CUCTEMHOr 0 . .
aHani3y, POSKPUBATU CUTYALIAH] in the problems of system analysis, reveal
rPH Y, PO3KP Y . situational uncertainties and uncertainties in
HEeBMN3HAYeHOCTi Ta HEBU3HAYEHOCTI B : ; "
03 ; the problems of interaction, opposition and
3afaYvax B3aeMOLil, NpoTuaii Ta KOHMNIKTY ; : : .
. . conflict of strategies, find a compromise when
cTpaTerin, 3HaXoANUTKM KOMAPOMIC nNpwn . :
i . . revealing conceptual uncertainty
PO3KPUTTI KOHLEeNTYaNlbHOT HEBU3HAY€HOCTI
Po3pobnatn Ta 3acTocoByBaTM MeToau, Develop and apply methods, algorithms and
[IPH | anropnTMmmn Ta iHCTPYMEHTW NMPOrHO3yBaHHA tools for forecasting the development of
04 | po3BUTKY CKJIaQHNX CUCTEM i MpoueciB pi3Hoi [ complex systems and processes of various
npupoamn nature
BukopuncToByBaTWN MipW OLIHIOBaHHS PU3NKIB .
P y pwv ol P Use measures of risk assessment and apply
[1PH Ta 3aCTOCOBYBaTWU IX NpW aHani3i : : . s .
. them in the analysis of multifactorial risks in
05 HaraTohakTOPHUX PU3UKIB B CKIaLHUX
complex systems
cucTemax
3acTocoByBaTM METOAMN MALUMHHOIMO HaBYaHHS . . . .
BY A . Apply methods of machine learning and intelli-
Ta iHTeNneKTyasIbHOro aHanisy gaHux, . . .
o T : .| gent data analysis, mathematical techniques
[TPH \MaTeMaTN4YHUW anapaT HeYiTKOI JIOriku, Teopii ; o
. : . of fuzzy logic, game theory and distributed
06 | irop Ta poO3MoOAiNEeHOro WTYYHOro iHTeNneKTy P .
) artifi-cial intelligence to solve complex
0N pO3B’'A3aHHA CKAagHMX 3ajad .
. problems of system analysis
CUCTEMHOro aHanisy
Po3pobnaTu iHTenekTyasbHi cUCTEMU B . . : o
[1PH Mosag cnabo CTOVKT gBame NEHNX PI3HOT Develop intelligent systems in conditions of
07 | Y PyKTYP P loosely structured data of various nature
npupoan
3aincHIoBaTY ifeHTUdIKaLuilo Ta ouiHIOBaHHA .
npPH | >4 . A (bikau Hif Rl Identify and evaluate parameters of
napaMeTpiB MaTeMaTUYHUX Moaenen o6’'exTiB ; .
08 mathematical models of control objects
KepyBaHHS
Po3pobnaTu Ta 3acTocosyBaTu Moaeni, Develop and apply models, methods and
PH | meToAWn Ta airOPUTMMK MPUNRHATTA pPillEHb B decision-making algorithms in conditions of
09 YyMOBaX KOHMNIKTY, HeYiTKoi iHhopMmauil, conflict, unclear information, uncertainty and
HEeBU3HA4YeHOCTi Ta pPU3NKiB risks
3pO3yMifo i HeABO3HAYHO AOHOCUTU BAACHI Clearly and unambiguously communicate
[PH 3HaHHSA, BACHOBKW Ta apryMmeHTaLiio Ao knowledge, conclusions and arguments to
10 | opaxiBuiB i HehaxiBLiB, 30KpeMa 80 0Cib, aki | specialists and non-specialists, in particular to
HaB4alOTbCA people who are studying
BinbHO npeseHTyBaTK Ta obroBoptoBaTn YCHO . .
X P y P y Freely present and discuss orally and in
i NTMCbMOBO pe3ynbTaTu [OCAIAXKEHb Ta o . .
rpPH . oo .. writing the results of research and innovation,
iHHOBaUiN, iHWI NMTaHHA NpodecinHoi . . S
11 : . . other issues of professional activity in the
OiANbHOCTI Aep>XaBHOIO Ta aHrinCbKOoK . ;
national and English languages
MOBaMu
3HaTM 3aKoHOA4aBui akTW Woao 3abe3neyeHHs Know the legislative acts on ensuring the
fpH | 3@xucTy iHTenekTyafbHOI BNacHoCTi, BuMoru |protection of intellectual property, compliance
12 00 LOTPUMaHHSA YCTaHOBNEHUX BUMOI MNpu with established requirements when filing

0(hOpPMJIEHHI 3as1BOK 3 MAaTEHTIB Ha BUHAaxXoau;
JOTpuMyBaTUCS akafeMiyHol L,o6poYeCHOCTI

applications for patents for inventions; adhere
to academic integrity
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3HaTW NPO HOBITHI MOHATTSA W MPUHUWMN Ta
aKTyaJlbHi JOKYMEHTN CBITOBOI CMiJIbHOTK 3i

Know about the latest concepts and principles
and relevant documents of the world

[TPH | cTanoro po3BuUTKY; OPiEHTYBATUCA Y Nigxodax| communi-ty on sustainable development; to
13 N epeKTUBHUX 3axodax 3 NigBULLEHHS understand approaches and effective ways to
CTaNoCTi NPOEKTIB Ta Aito4nx o6’ekTiB i increase the sustainability of projects and
cucTem existing objects and systems
3HaTu MeToonorii po3pobneHHs Ta Know the methodologies for the development
lPH | peani3auii cTapTan NpPOEKTIB, NE€PCNEKTUBK and implementation of start-up projects, in-
14 iHBECTYBaHHSA Ta akcesnepauii ctapTan vestment prospects and acceleration of start-
MPOEKTIB up projects
3HaTV NPUHLUMNN | METOAN CUHTE3 o .
1 nprAL A y Know the principles and methods of synthesis
[1PH yrpaBaiHHA iMMY/IbCHUMKW NpoLecamMin B : . -
. _ .| of control of impulse processes in cognitive
15 | KOFHITUBHUX KapTax CKAaAHUX CUCTEM Pi3HOI )
maps of complex systems of various nature
npupoan
YMiTn 3aCTOCOBYBaTW HaykKn Npo OaHi ona | Be able to apply data science to analyze large
lPH | aHanizy Benmkux obcaris gaHux i BussneHHsa | volumes of data and identify new patterns,
16 HOBMX 3aKOHOMIPHOCTEN 3 YpaXyBaHHAM taking into account social and environmental
couiasibHNX Ta €KOJIONiYHNX aCcnNeKTiB aspects
YMiTn BUKOHYBaTK nobynoBy Ta aHanis . . .
- M yAnosy Be able to build and analyze machine learning
MoAenen MalMHHOroO HaB4YaHHSA, CTBOPIOBATU : :
. o models, create ensembles of machine learning
aHcaMbsi Mmogenen MallMHHOINO HaBYaHHS: .
: ; . models: randomized ensembles of trees,
IPH | paHOoMi3oBaHi aHcaMbni oepes, ByCTUHIK : .
- . _ | boosting models, ensembles of a given type of
17 | mopenen, aHcambni 3agaHoOro TMny Moaenen, .
BUKOHYBATW HaBYaHHA riNeprapaMeTpis model, be able to train hyperparameters of
o ; models, and check the effectiveness of their
Mopenen, NMpoBOANTK NMeEpPEBIPKY e
o training
eheKTUBHOCTI iX HaBYaHHS
YMiTV BUKOHYBATW iHTENEeKTYyaNbHWUA aHani3
306paxkeHb Ta Bifleo, 3aCTOCOBYBaTW cknafHi | Be able to perform image and video mining,
apXxiTeKTypu 3ropTKOBUX HEMPOHHUX MepeX | apply complex convolutional neural network
MPH . ; 4 ) e
18 | AnA knacuoikauii 306paxeHb, mogeni YOLO architectures for image classification, YOLO
05 BnsBseHHA 06'eKTiB Ha 306paXkeHHi, models for object detection and tracking,
MoAeni aBTOKoAYyBaslbHUKIB AN autoencoder models for image reconstruction
PEKOHCTPYKLUIT 306pakeHb
fPH YMiTK 4iTKO hopMyntoBaTh pekoMeHaauii ang |Be able to clearly formulate recommendations
19 Bi3Hecy , Aep>KaBHMX OpraHiB Ta iHWNX for business, government agencies and other

3aMOBHWUKIB

customers
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8 - PecypcHe 3abe3nevyeHHs peanisauii nporpammu / Resource provision for programme
implementation

KappoBe 3abe3neuyeHHs / Staffing

OcHoBHUI cknapg Buknapayis Ol cknapnaeTbcs 3
npoecopCbKo-BNKIaAaLbKoOro cknaay
Kacdenpn MaTEMaTUYHNX METOLIB CUCTEMHOIO
aHanizy HHIMCA, aki BianoBigaloTb KagpoBmMM
BMMOraMm, BU3Ha4YeHUM JliLeH3inHNMKN yMOBaMU,
3aTBepa)xeHux MNoctaHoBoto KabiHeTy MiHicTpis
YKpaiHu Big 30.12.2015 p. Ne 1187 B YMHHINR
pefakuii. TakoX 00 BUKNagaHHSA OKpeMUxX
KYpPCiB [Oly4alOTbCS AOKTOPU HaykK, Y1€eHU-
KOpecrnoHaeHTn 3 HaykKoBux Bigainis HHK
«INCA» KIl im. Iropsa CikopcbKkoro, IHCTUTyTYy
KOCMidHUX gocnigxeHb HAHY. JlekTopu, fKi
BUKJIa[aloTb Y paMKax NporpaMu, € akTUBHUMU
i BUSHAHUMW BYEHUMU; BOHU NYOBNiKYyIOTb
HayKoOBi Npaui y BiTYN3HAHUX Ta 3apybiKHUX
BUAAHHAX, MalOTb BiAMOBiAHY aKageMidHy
KBafidpikauito Ta A4OCBIA Yy HAYKOBUX
JOCNig>KeHHaX | nefarorivyHin gianbHOCTI.
MpakTU4HO-0OpiEHTOBHUN XapakTep Ol
nepenbayac 3a7y4eHHS 00 BUKNAOAHHS
(axiBUiB BITYN3HAHUX Ta MiXKHapoaHuX IT-
KOMMaHin.

The main staff of EP teachers consists of
academic staff of the Department of
Mathematical Methods of System Analysis
ESIASA, who meet the personnel requirements
determined by the Licensing conditions,
approved by Resolution of the Cabinet of
Ministers of Ukraine dated 12.30.2015 N. 1187
in the current version. Also, doctors of science,
corresponding members from the scientific
departments of ESC "IASA" of Igor Sikorskyi KPI
and Institute of Space Research of the National
Academy of Sciences are involved. The lecturers
who teach within the framework of the program
are active and recognized scientists; they
publish scientific works in domestic and foreign
publications, have appropriate academic
qualifications and experience in scientific
research and teaching activities. The practical-
oriented nature of the EP leads to the
involvement of experts from domestic and
international IT companies.

MaTepianbHO-TexHiYHe 3ab6e3ne4yeHHn / Material-technical support

BignoBina€e TexHOMOriYHMM BMMOram Loa0
MaTepiasbHO-TeXHi4YHOro 3abesnevyeHHs
OCBITHbOI AiANIBHOCTI Y chepi BNLLOT OCBITU 414
Apyroro (MarictepcbkKoro) piBHs BiAMoBiAHO 40
Bumor logaTka 4 oo JliueHsinHnx ymos,
3aTBepo)xeHux MoctaHoBoto KabiHeTy MiHicTpis
YkpaiHu Bif 30.12.2015 p. Ne 1187 B YMHHIN
penakuii.

HaB4anbHuin npouec 3a Ol BinbyBaeTbca B
ayauTopiax Ta nabopaTtopisax, obnagHaHux
aynioBi3yasibHOI anapaTypoto i HeobxigHMMN
TexHiYHumMM 3acobamu. JTabopaTopHi 3aHATTA,
BUKOHaHHA KYypCOBMX Ta AUMJIOMHUX MPOEKTIB
MpPoBOASATbLCSA Y HaB4YaJIbHO-HAYKOBIN
nabopaTtopii «<EMAM-KII». € Wi-Fi noKpuTTS BCiX
HaBYaJIbHUX ayaAnTOPiA, 6E€3KOWTOBHUN AOCTYNM
00 HaykoMeTpuniHux 6as3 gaHux Scopus, Web of
Science aona 3apeecTpoBaHMX KOPUCTYBaUiB,
30HM KOBOPKIHIy TOLW,O.

Meets the technological requirements for the
material and technical support of educational
activities in the field of higher education for the
second (master's) level in accordance with the
requirements of Appendix 4 to the License
Terms, approved by Resolution of the Cabinet of
Ministers of Ukraine dated 12.30.2015 N. 1187
in the current version.

The educational process according to EP takes
place in classrooms and laboratories equipped
with audiovisual equipment and the necessary
technical means. Laboratory classes,
implementation of course and diploma projects
are held in the educational and scientific
laboratory "EPAM-KPI". There is Wi-Fi coverage
in all classrooms, free access to scientometric
databases Scopus, Web of Science for registered
users, coworking areas, etc.

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




16/24

BignoBigHO 00O TEXHOMOMYHMX BUMOT OO0
HaBYaJIbHO-MEeTOANYHOro Ta iHPOpPMaLiNHOIro
3abe3neYvyeHHs OCBITHbLOI AisA/IbHOCTI
BignoBigHoro pieHs BO, 3aTBepaXeHUX
MocTaHoBo KabiHeTy MiHicTpiB YKkpaiHu Big
30.12.2015 p. Ne 1187 B 4YMHHIN pepakuii.
IHpopMaUuinHe 3abe3neyeHHs 30iNCHIOETLCS
yepe3 canT Kaeapn MMCA, Tenerpam-KaHaam
Kahenpu Ta AekaHaTy, HPencbyk-CTOpPiHKYK
kapenpwu Ta IMCA.

Ha canTi kadenpwu http://mmsa.kpi.ua/
3HAXO04ATbCH OCBITHA MporpamMa, HaB4YabHi
naaHw, po3kfag, KkaTtanorm sBubipkosux
ANCUWMIH 3 ONMCAMN OCBITHIX KOMMOHEHTIB
TOLO.

HaB4asnbHO-MeToOMNYHe 3abe3nedyeHHs
(cnnabycun, KOHCMEKTW NeKLUi, HaBYabHi
MOCiBHMKW, Npe3eHTaLil ToWO0) 3HaXoaAATbCA B
EnekTpoHHOMY KaMnyci (ecampus.kpi.ua) Ta Ha
AUCTaHUinHin nnatdopmi CikopCbkui
(www.sikorsky-distance.org). CTyaoeHT\ MaloTb
0OCTyn A0 APYKOBaHMX BUAAHb Y HaykoBo-
TexHi4Hin 6ibnioTeui KMl im. Iropsa CikopCbkoro.
MeToan4HMN MaTepian NepioanyHo
OHOBJIIOETbLCA Ta afanTYETbLCA A0 Uinen
OCBITHbLOI MPOrpamu.

In accordance with the technological
requirements for educational, methodological
and informational support of educational
activities at the relevant level of HE, approved
by Resolution of the Cabinet of Ministers of
Ukraine dated 12.30.2015 Ne 1187 in the current
version.

Information provision is carried out through the
website of the MMSA department, telegram
channels of the department and the dean's
office, facebook pages of the department and
IASA.

The department's website http://mmsa.kpi.ua/
contains the educational program, curricula,
schedule, catalogs of elective disciplines with
descriptions of educational components, etc.
Educational and methodological support
(syllabuses, lecture notes, study guides,
presentations, etc.) are available in the
Electronic Campus (ecampus.kpi.ua) and on the
Sikorsky distance platform
(www.sikorsky-distance.org). Students have
access to printed publications in the Scientific
and Technical Library of Igor Sikorsky KPI.
Methodical material is periodically updated and
adapted to the goals of the educational
programme.



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

HauioHanbHa kpeguTHa MobinbHicTb / National credit mobility

Mo>XNMBICTb YK/IaAaHHA yrod Npo akageMidHy
MOBiNbHICTb Ta NOABIMHE ANNIOMYBaHHS.

The possibility of agreements on academic
mobility and double degree programs.

MixxHapoaHa KpeauTHa MobinbHicTb / International credit mobility

YKnageHi yroan npo Mi>xHapoaHy akageMidyHy
MObBinbHiCcTb (Epa3zmyc+KAL) 3 yHiBepcutTeTamu:
YHiBepcuTeT Mnkonasa KonepHuka B TOpPYHi
(Pecny6bnika MonbLua)

BAn3bKOCXiAHNI TEXHIYHNN YHiBEpPCUTET
(Typeubka Pecnybnika)

YHiBepcuTeT M. poHiHreH (KoponiBCcTBO
Hinepnangn)

JNlenpeHcbknn yHiBepcuTeT (KoponiBcTBO
Hinepnangn)

€EHCbKMI yHiBepcuTeT imeHi ®pigpixa Wnnnepa
(PepepaTtuBHa Pecnybnika Himev4unHa)
YHiBepcuTeT Jliokcembypr (Benuke NepuorcTteo
Jllokcembypr)

KaTonunubknii yHiBepcuteT JlIboBeHa
(KoponiscTBo benbris)

YHiBepcuTeT JloTapuHrii, Jlopia (PpaHuy3bka
Pecny6nika)

YHiBepcuTeT JloTapuHrii, Buwa wkona Min
HaHci (PpaHuy3bka Pecnybnika)

Buwia wkona micta HaHT (PpaHuy3bka
Pecny6nika)

YHiBepcuTeT N'paHagu (KoponiBcTsBo IcnaHis)
MinaHcbka MoniTexHika (ITaninceka Pecnybnika)
YHiBepcuTeT JloTapuHrii, MiH-HaHCci
(PpaHuy3bka Pecnybnika)

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

Nicolaus Copernicus University in Toruh (the
Republic of Poland)

Middle East Technical University (the Republic of
Tarkiye)

University of Groningen (the Kingdom of the
Netherlands)

Leiden University (the Kingdom of the
Netherlands)

Friedrich Schiller University Jena (the Federal
Republic of Germany)

University of Luxembourg (the Grand Duchy of
Luxembourg)

Katholieke Universiteit Leuven (the Kingdom of
Belgium)

University of Lorraine, Nancy (the French
Republic)

University of Lorraine, Ecole des Mines de Nancy
(the French Republic)

Centrale Nantes (the French Republic)
University of Granada (the Kingdom of Spain)
Polytechnic University of Milan (the Italian
Republic)

University of Lorraine, Min-Nancy (French
Republic)

HaB4yaHHA iHO3eMHMX 3800yBayiB BULLLOI OCBiTH /

Study of foreign applicants of higher education

HaB4yaHHS iHO3eMHUX 3006yBadviB BO, ki
onaHoBytoTb Ol 3a NnporpamMamMy Mi>KHapogHOI
akKageMivyHoi MobifIbHOCTi, HaBYaHHA MOXXe
MPOBOANTUCH aHMNINCbKOI abo yKpaiHCbKOLO
MOBOIO, 3@ YMOBM BONOAiIHHA 3006yBavYeM MOBOLO
HaBYaHHS Ha PiBHI He HuxX4e B2.

Training of foreign higher education graduates
who master the EP under international academic
mobility programs can be conducted in English
or Ukrainian, provided the applicant knows the
language of study at a level not lower than B2.

10 - NMpouenypa npucBoeHHA npodecinimx kBanidikauin / Procedure for awarding
professional qualifications

He nepenbayeHo NpucBo€EHHA NpodecinHol
KBanigikauii

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

PROGRAMME
KpeauTis . Popma
N nigcyMKoBoOro
Koa/Code OcBiTHI kKOoMMoHeHTK Nporpamu/Components EKTC/ECTS .
: KoHTposto / Final
credits
control form
HOPMATWBHI ocBiTHI koMmnoHeHTU/Required (standard) components
O60B’5A3KOBi KOMMOHEHTW LMKY 3arasbHoi nigrotoBkun/General training cycle
IHTenekTyaNbHa BNACHICTb Ta NaTEHTO3HABCTBO / . .
3001 Intellectual Property and Patent Science 3.0 3anix / Final test
CTanuin iHHOBaUINHWA PO3BUTOK / . .
3002 Sustainable Innovative Development 2.0 3anix / Final test
MpakKTUYHNI KypC iIHO3eMHOT MOBW ANSA AiNIOBOI KOMYHiKaLii / . .
3003 Practical foreign language course for business communication 3.0 3anix / Final test
Po3pobka cTapTan-npoekTis / . .
3004 Development of Startup Projects 3.0 3anik /[ Final test
Meparorika BMLWOI WKoAN / . .
30 05 Pedagogy of higher school 2.0 3anik / Final test
0O60B’A3KOBIi KOMMOHEHTW UMKy NpodecinHoi niarotoeku /Professional training cycle
CuctemMu i MeTOAM NIATPUMKN NPUAHATTA pilleHb / . .
fno o1 Decision support systems and methods 4.0 3anik / Final test
MeToaw i TeXHONOrii iIHTeNeKTyasNbHOro aHanisy gaHux /
no 02 Methods and technologies of intelligent data analysis 3.0 Eksamen / Exam
O6pobka i aHani3 HaaBeNnKMUx MacueiB gaHux (Big Data) /
1o 03 Processing and analysis of extremely large data sets (Processing and analysis of Big 5.0 Ek3ameH / Exam
Data)
IHTenekTyanbHWUI aHani3 BEIMKNX MacuBiB fAaHnX. MixxgucumnniHapHa Kypcosa poboTa
o 04 / 2.0 3anik / Final test
Intelligent Big Data Analysis. Interdisciplinary coursework
110 05 MeToawn ynpasiHHs Ta NPOrHO3yBaHHA B CKNIaIHNX CnCTeMax / 4.0 3anik / Final test
Methods of control and forecasting in complex systems
no o6  |MawwHHe HasuaHHA / 4.0 3anik / Final test
Machine Learning
nooy |pakmka/ 14.0 3anik / Final test
Practice
BukoHaHHA MaricTepcbkoi gncepTauii /
1o 08 Completion of a Master’s Thesis 16.0 3axuct / Defence
BUWBIPKOBI ocBiTHi komnoHeHTW/Elective components
BnbipkoBi KOMMOHEHTW LMKy npodeciiHoi niarotTosku/Professional training cycle
OCBITHIn KOMNOHEHT 1 ®-KaTanory /
18 01 Educational Component 1 from P-Catalogue >0 Ek3samen / Exam
OCBITHIn KOMNOHEHT 2 ®-KaTanory /
18 02 Educational Component 2 from P-Catalogue >0 Ek3samen / Exam
OCBITHin KOMNOHEHT 3 ®-kaTasnory /
18 03 Educational Component 3 from P-Catalogue >0 Ek3samen / Exam
OCBIiTHin KOMNOHEHT 4 ®-kaTasnory / . .
18 04 Educational Component 4 from P-Catalogue 4.0 Sanik / Final test
OCBIiTHin KOMNOHEHT 5 ®-kaTaJsory / . .
18 05 Educational Component 5 from P-Catalogue 4.0 Sanik / Final test
3aranbHui obcar o6oB’a3k0BMX KOMNOHeHTIB / Total volume of the required 67
components:
3aranbHuii obcsar Bubipkosnx KomnoHeHTiB / Total volume of the elective components: 23
O6cAr 0CBITHIX KOMMOHEHTIB, WO 3abe3nevyyoTb 3400yTTA KOMNETEHTHOCTEN
BMW3Ha4YeHMX CTaHAapToM BuLLOi ocBiTK / Total volume of the educational components 67
aimed at acquisition of competencies specified in the Higher Education Standard:
3ATFAJIbHWIA OBCAT OCBITHLOI MPOFPAMU / TOTAL VOLUME OF THE EDUCATIONAL
PROGRAMME 20




20/24

3. CTPYKTYPHO-JIOTIYHA CXEMA OCBITHbOI MPOrPAMM / STRUCTURAL-AND-LOGICAL
SCHEME OF THE EDUCATIONAL PROGRAMME

1 cem 2 ceMm 3 cem

rnB 01

MnB 02

MnB 03

rnB 04

MNB 05
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4. ®OPMA ATECTALLIi 340B5YBAY4IB BULLLOi OCBITU / THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauis 3006yBadiB BMLLOI OCBITW 3a OCBITHBOI NMPorpamMoto «CUCTEMHUN aHani3 i ynpaBaiHHA»
creuianbHoOCTi F4 «CucTeMHUIN aHani3 i Hayka Npo AaHi» NPOBOAUTLCA Y (POPMIi 3aXUCTY
KBaniikauinHol poboTn Ta 3aBEPLUYETHLCA BUAAYE0 AOKYMEHTa (AnnaoMa) BCTaHOB/IEHOI 0 3pa3ka
MpPOo NMPUCYO)XEHHSA CTYMNEeHs MaricTpa 3 NPUCBOEHHAM KBaniikauii «MaricTp 3 CUCTEMHOI0 aHasli3y».

ATecTauis 34iNCHIOETBLCA BiAKPUTO i MybaidyHO.

KBanigikauinHa poboTa He MOXXe MICTUTU akadeMivyHOoro nmaariaTy, dasabcndikauii Ta CnMcyBaHHS.
KeanigikauiiHa poboTa nepeBipAeTbLCA Ha NiariaT 3rigHo 3 [MosoXKeHHAM Npo cuMcTeMy 3anobiraHHs
akazemivyHoro nnariaTty (https://osvita.kpi.ua/node/47) Ta nicnsa 3axuUcTy PO3MILLYETbLCA B
peno3uTopii HaykoBo-TexHiyHOT 6ibnioTekn Kl im. Irops CikopCbKOro ass BilbHOro A0CTYMy.

Attestation of students of higher education in the educational program "System analysis and control"
specialty F4 "System analysis and data science" is carried out in the form of a defense of the
qualification work and ends with the issuance of a document (diploma) of the established form on
awarding a master's degree with the qualification "Master of systems analysis".

Attestation is carried out openly and publicly.

The qualification work cannot contain academic plagiarism, falsification or cheating. The qualification
work is checked for plagiarism in accordance with the Regulations on the Academic Plagiarism
Prevention System (https://osvita.kpi.ua/node/47) and after defense is placed in the repository of the
Scientific and Technical Library of Igor Sikorsky KPI for free access.


https://osvita.kpi.ua/node/47
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5. MATPULA BIANOBIJHOCTI NPOrPAMHUX KOMMNETEHTHOCTEA KOMMOHEHTAM
OCBITHbOI MPOrPAMU / COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS

30 01|30 02|30 03[30 04|30 0510 01|10 02|10 03|10 04|10 05|10 06|10 07|10 08
3Ko01| X X X X X X X X X X X X
3K 02 X
3K03| X X X X X X X X X X X X
3Ko4| X X X X X X X X X
3K 05 X X X
@K 01 X X X X X X X
PK 02 X X X X X
®K 03 X X X
DK 04 X X
®PK 05 X X X X
DK 06 X X X X X
®K 07 X X X X X
®PK 08 X X X X X X
®K 09| X
PK 10 X X X X X X X X X
PK 11 X
PK12 X
PK 13 X X
PK 14 X X X X X
PK 15 X X
PK 16 X X X
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6. MATPULA 3ABE3NEYEHHA MPOrPAMHUX PE3YJIbTATIB HABYHAHHA BIANOBIAHUMMU
KOMMOHEHTAMU OCBITHbOI MPOrPAMMN / COMPLIANCE MATRIX OF PROGRAMME
LEARNING OUTCOMES WITH PROGRAMME COMPONENTS

30 01|30 02|30 03(30 04|30 05|10 01|10 02|10 03|10 04|10 05|10 06|10 07|10 08
lPH 01 X X X X X
rPH 02 X X
rPH 03 X
rPH 04 X
rPH 05 X X
rPH 06 X X
rPH 07 X X X X
lPH 08 X X
rPH 09 X X
MPH 10 X
MPH 11 X X X X X X X X
nPH 12| X
MPH 13 X X
MPH 14 X
MPH 15 X X
MPH 16 X X X X
MNPH 17 X
rPH 18 X X
rPH 19 X X

XXX XX > | X[ > >

b3
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