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NMPEAMBYJIA/PREAMBLE

PO3POBJIEHO/ELABORATED:
KepisHuK rpynu/Team leader:

TepelyeHko IBaH MukonavioBud, kKaHanAaT Qi3nko-MmaTeMaTUYHNX HaykK, AOUEeHT Kageapu
MaTemMaTUYHOro MoOAENOBAaHHS Ta aHani3y AaHuX, 3aCTyNHUK AUPEKTOopa HaB4albHO-HayKOBOIro
@i3NKO-TEXHIYHOrO IHCTUTYTY, rapaHT OCBITHbLOI Nporpamn /

Ivan TERESHCHENKO, PhD, Associate Professor of the Department of Mathematical Modeling and
Data Analysis of the Educational and Scientific Physical and Technical Institute, Deputy Director of
the Institute of Physics and Technology, guarantor of the educational

YneHun rpynu/Team members:

Hosikos Onekcivi MnkonanioBuny, OKTOP TEXHIYHUX HAYK, Npogecop, ANPEKTOP HaB4YaslbHO-
HaykoBoro ®@i3nko-texHiyHoro iHcTuTyTy /Oleksiy NOVIKOV, Doctor of Sciences, Professor, Director
of the Institute of Physics and Technology

CmupHos Ceprivi AHaTonivioBnY, KaHANAAT (Pi3NKO-MaTeEMaTUYHUX HayK, C.H.C., JOUEHT Kagdeapu
iHpopmaUuiviHoi 6e3nekn, 3aCTynHNK ANPEKTOPa HaBYaibHO-HayKoBOro @i3nKo-TexHIYHOro

IHCTNTYTY /

Serhiy SMIRNOV, PhD, Senior Research Fellow, Associate Professor of Information Security, Deputy
Director of the Institute of Physics and Technology

Kyccynb HaTanis MukonaiBHa, AOKTOP TEXHIYHUX HayK, Npogecop, 3asigysBady kagpeapu
MaTeMaTuYHOro MoAeNoBaHHS Ta aHanily aaHux Has4anbHO-HayKoBOro @i3nKo-TeXHIYHOro

iHCTUTYTY /

Nataliia KUSSUL, Doctor of Sciences, Professor, Head of the Department of Mathematical Modeling
and Data Analysis of the Educational and Scientific Physical and Technical Institute

Wenectos AHApPIV KOpivioBnY, [OKTOP TEXHIYHUX HayK, npogecop, npogpecop kagdeapu
MaTeMaTudHOro MOAENNOBAHHSA Ta aHanily fgaHux /

Andrii SHELESTOV, Doctor of Sciences, Professor, Professor of the Department of Mathematical
Modeling and Data Analysis of the Educational and Scientific Physical and Technical Institute

JlaBpeHioK Anna MukonaiBHa, KaHAWAAT TEXHIYHUX HayK, AOUEHT, AOUEHT Kapenpu
MaTeMaTUYHOro MOAEMOBAHHA Ta aHanizy aaHux /

Alla LAVRENIUK, PhD, Associate Professor, Associate Professor of the Department of Mathematical
Modeling and Data Analysis of the Educational and Scientific Physical and Technical Institute

XavigypoB Bnaancnas BonogumMunposuy, KaHANAAT TEXHIYHUX HAyK, CT. AOCA., AOUEHT Kageapu
MaTemMaTUYHOro MoAeNtoBaHHS Ta aHanisy aaHwx /

Vladyslav KHAIDUROQOV. PhD, Senior Research, Associate Professor of the Department of
Mathematical Modeling and Data Analysis of the Educational and Scientific Physical and Technical
Institute

Haka3Hou lMaBno OnekcaHapoBuy, CTaplumy Bukaagady Kagpeapu maTemMaTuyHOro MogenoBaHHS Ta
aHanisy paHunx /Pavio NAKAZNOY, Senior lecturerof the Department of Mathematical Modeling and
Data Analysis of the Educational and Scientific Physical and Technical Institute
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NOroa>XeHO/AGREED:

HaykoBO-MeToAMYHa KOMICis yHiBepcuTeTy 3i cneuianbHocTi 113 NpuknagHa matemaTtuka/ The
Scientific and Methodological Commission of the University on speciality 113 Applied Mathematics

(npoTtokon/ minutes of meeting Ne__ 3 Bin/ of __ 26.04._2024__ )
Fonosa H_MK)’— '13/ Chairman of the SMCU-113
7 | 4
[ [ Muxaiiio CABYYK/ Mykhailo SAVCHUK

)

MeToaunyHa paga KNl iM. Iropsa Cikopcekoro/ The Methodological Council of Igor Sikorsky Kyiv
Polytechnic Institute

(npoTokon/ minutes of meeting Ne %-’/ Bia/ of QQ. 05 20 Zl/ )

Fonosa Metogu4yHoi pagu/ Chairman of the Methodological Council

LT =

BPAXOBAHO/CONSIDERED:

AHaTonin MEJIbHUWYEHKO/ Anatolii MELNYCHENKO

Haka3 HO[1/263/24 sig 08.04.2024 «[po opraHi3auito Ta nnaHyBaHHA OCBITHbOr O Npouecy Ha
2024-2025 HaB4YanbHUN pik»;

haxoBy ekcrnepTnly CTEeNKXonnepis:

®icyHeHKo AHApin JleoHigoswnY, BiLe-npe3naeHT 3 po3pobok i gocnigeHb Samsung R&D Institute
Ukraine, UeHTp po3pobok i gocnigxeHb /

Kosaneup IBaH Bacunbosuy, 4. T. H., CTapLUMin HAyKOBUIA CiBpobiTHUK, 3aBigyBay Bigginy
IHCTUTYTY NnpobneM maTeMaTUYHUX MawnH Ta cucteM HAH Ykpainum /

NaHyeHko IsaH Bonogumuposud, ampekTop TOB AnepcenT, npeactasHuk Apostera GmbH B YkpaiHi /
Ky3iH Bonoaumup, ctyaeHT 1 KypcCy MaricTtpaTypw 3a cneuianbHicTio 113 MNpuknagHa matemaTtuka /
BiTeHko Irop, cTyneHT 4 kypcy bakanaspaTy 3a cneuianbHicTio 113 MNpuknagHa matemaTuka /

Xapb OMuTpo, cTyaeHT 4 kypcy 6akanaBpaTy 3a cneuianbHicTio 113 MpuknagHa MmaTemaTuka /

The order NOD/263/24 dated 04/08/2024 "On the organization and planning of the educational
process for the 2024-2025 academic year" (the amount of educational components, the study of
which ends with an exam, was increased, the amount of educational components of the cycle of
general and professional training was harmonized

Expert expertise of stakeholders:

Andriy FISUNENKO, Vice President of Development and Research Samsung R&D Institute Ukraine,
Development and research center

Ivan KOVALETS, Doctor of Sciences, senior researcher, head of the department of the Institute of
Problems of Mathematical Machines and Systems of the National Academy of Sciences of Ukraine
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Ivan PANCHENKO, director Apercept LLC, representative of Apostera GmbH in Ukraine

Volodymyr Kuzin, a 1st year master's student in specialty 113 Applied mathematics

lhor Vitenko, 4th year undergraduate student in specialty 113 Applied mathematics

Dmytro Khar, 4th year undergraduate student in specialty 113 Applied mathematics
EBoniouis Ol/Evolution of the EP

Briepwe OMM “MaTeMaTn4Hi MeTOAN MOAeNOBaHHA, po3ni3HaBaHHSA obpasie Ta 6e3nekn gaHmnx” 3a
cneuianbHicTio 113 “MpunknagHa MmateMmaTmka” 6yna po3pobneHa y 2018 poui y 3B’A3Ky 3
3aTBepO)KeHHSAM CTaH4apTa BMLWLOI OCBITY 3a creuianbHicTio 113 “lMpuknagHa MmateMaTunka” ons
neplioro (bakanaBpCbKOro) piBHSA BULLOI OCBIiTU, SKKUIA Byno 3aTBepa)xeHo Haka3dom MOH YkpaiHu
Big 13 nuctonana 2018 poky Ne 1241 Ta yBeaeHui B Aito 3 2018/2019 HaB4YasbHOro poky
(https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/12/21/113-prikladna
-matematika.bakalavr-1.pdf). Yci nono>xeHHs Ta Bumoru 6yno BpaxosaHo B OlNM.

MoymHatoum 3 2018 poky, npoBogmaacb NocnigoBHa MoaepHisauis OOl 3 BpaxyBaHHAM TeHAEHLUIN
PO3BUTKY ranysi, po3LLMPEHHA MOXANBOCTEN (hOpMyBaHHSA iHOMBIAYaIbHOT TPAEKTOPIT HaBYaHHSA
3p06yBayiB. Y 2021 poui nporpamy 6yso neperMeHOBaHO Ha “MaTeMaTUYHi MeToaAM MOAEIOBaHHS,
po3ni3HaBaHHSA obpa3iB Ta komn'toTepHOro 3opy”. [1o Nnepesiky OCBiTHIX KOMMNOHEHTIB 6y10 AooaHo
“Mopeni cy4acHoi isnkn”, 0o Katanory BubipkoBuUx AMcUUnNiH nepeHeceHo “Jocnia)xeHHs
onepauin”. B 2021 poui cTBopeHoO HOBY Kadeapy “MaTeMaTUYHOro MOAEsIOBaHHA Ta aHanily
daHux”. 3 2022 poky AN po3WMPEHHSA MOXKINBOCTEN HabyTTa NpoeCinHNX HaBUYOK CTyAeHTaMun
HOBOCTBOpEeHOI0 Kateapy 6ysio 3anpoBad)xeHo cepTuUdikaTHy nporpamy «Mogeni aHanizy gaHux
0J15 KOMMN'IOTEPHOro 30py» A4 nepLoro (bakanaBpCbKoro) piBHA BMULWLOT OCBITU. BBeAEHO OCBITHIN
KOMMOHeHT “Komn’toTepHa rpacdika”.

3 2023 poKy OJ18 BOOCKOHaNeHHA NMPOoEeCinHNX ONCUUMAIH, WO opMyoTb 06/11M44a nporpamu,
BBEAEHO 4O UWKIY NpodecCinHol NiAroToBKN «BCTyn 00 KOMM'IOTEPHOro 30py» (3aMicTb
MaTemMaTu4Hi mogesni i3nkn) Ta «ANropuTMIM i METOON PONOBOI0 iIHTENEKTY».

Y 2024 poki go OMNM 6ynn BHeceHi TaKi 3MiHK:

* BHeCeHO 3MiHM Yy BignoBiaHOCTI Ao Haka3sy HOJ/263/24 sin 08.04.2024 «[Ipo opraHisauito Ta
nJjaHyBaHHS OCBITHLOro npouecy Ha 2024-2025 HaB4YanbHUN pik» (36inbweHo 06cAar OCBITHIX
KOMIMOHEHTIB, BUBYEHHSA SIKMX 3aBEPLUYETLCSA EK3aMEHOM, FrapMOHiI30BaHO 06CAr OCBITHIX
KOMMOHEHTIB LMKJY 3arasibHOl Ta NnpodecinHoi NigroToBKN) ;

¢ BBELleHO OCBITHIi KOMMOHEHTUN “BCTyn 00 cneuianbHOCTI”, “IHTenekTyasbHi 064ncneHHs”,
“OcHoBM KOMN'IOTEPHOro 30py”

e 10 KaTasory BubipkoBmMx aUCUUNiH nepeHeceHo "®yHKLUioHanbHWUI aHanis", "Teopito
KepyBaHHS", "MoaentoBaHHSA NPUPOLAHUYNX, EKOHOMIYHUX Ta couiasibHUX nNpouecis”,
“ANropuTMU i METOAM PONOBOrO iIHTENEeKTYy”.

For the first time, an educational and professional program (EPP) "Mathematical methods of
modeling, pattern recognition and data security" in specialty 113 "Applied mathematics" was
developed in 2018 in connection with the approval of the standard of higher education in specialty
113 "Applied mathematics" for the first (bachelor's) level of higher education, which was approved
by order of the Ministry of Education and Culture of Ukraine dated November 13, 2018 No. 1241 and
implemented from the 2018/2019 academic year
(https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/12/21/113-prikladna
-matematika.bakalavr-1.pdf). All provisions and requirements were taken into account in the EPP.

Starting from 2018, a consistent modernization of the EPP was carried out taking into account the
development trends of the industry, expanding the possibilities of forming the individual training
trajectory of the applicants. In 2021, the program was renamed to "Mathematical methods of


https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/12/21/113-prikladna-matematika.bakalavr-1.pdf
https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/12/21/113-prikladna-matematika.bakalavr-1.pdf

5/22

modeling, pattern recognition and computer vision". "Models of modern physics" was added to the
list of educational components, "Operations research" was moved to the catalog of elective
disciplines. In 2021, a new department of "Mathematical Modeling and Data Analysis" was created.
From 2022, to expand the opportunities for students to acquire professional skills, the newly created
department introduced the certificate program "Data analysis models for computer vision" for the
first (bachelor's) level of higher education. The educational component "Computer graphics" was
introduced.

Since 2023, to improve the professional disciplines that form the face of the program, "Introduction
to computer vision" (instead of Mathematical models of physics) and "Algorithms and methods of
swarm intelligence" have been introduced into the cycle of professional training.

In 2024, the following changes were made to the EPP:

- changes were made in accordance with the order NOD/263/24 dated 04/08/2024 "On the
organization and planning of the educational process for the 2024-2025 academic year" (the amount
of educational components, the study of which ends with an exam, was increased, the amount of
educational components of the cycle of general and professional training was harmonized ) ;

- educational components "Introduction to the specialty"”, "Intelligent computing", "Fundamentals of
computer vision" were introduced

- "Functional analysis", "Control theory", "Modelling of natural, economic and social processes",
"Algorithms and methods of swarm intelligence" were transferred to the catalog of selective
disciplines.
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1. NIPO®JIb OCBITHbOI MPOrPAMWU/ EDUCATIONAL PROGRAMME PROFILE

1 - 3aranbHa iHdopmauina/General information

MoBHa Ha3Ba 3BO Ta HaBYasbLHOro
nigpo3ainy/Full name of Higher
education institution and
faculty/institute

HauioHanbHU TEXHIYHWUNA
yHiBepcuTeT YKpaiHu
«KWIBCbKUI MONITEXHIYHNN
IHCTUTYT iMeHi Irops
Cikopcbkoro», HaB4abHO-
HayKOBUN (Pi3NKO-TEXHIYHMIA
IHCTUTYT

National Technical University
of Ukraine «lgor Sikorsky Kyiv
Polytechnic Institute»,
Educational and Research
Institute of Physics and
Technology

CTyniHb BULLOT OCBITW Ta Ha3Ba
KBanidikauii/Higher education degree

CtyniHb 6bakanaBpa
bakanaBp 3 NpukaagHoi

Bachelor Degree
Bachelor of Applied

and qualification title MaTeMaTUKKn Mathematics
MaTeMaTu4Hi MmeTogun Mathematical Methods of
OdpininHa Ha3ea Ol/Educational MOLeNtoBaHHS, Modelling, Pattern

programme official title

po3ni3HaBaHHA obpa3iB Ta
KOMM'toTepHOro 30py

Recognition and Computer
Vision

Tun gunnomy Ta obcar Ol/Diploma
type and EP scope

Ounnom 6akanaspa, 240
kKpeauTtie EKTC, TepMiH
HaB4YaHHSA 3 pokun 10 Micauis

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

HasaBHicTb akpeguTauii/Prior
accreditation

AkpeguntoBaHo HA34BO,
cepTudikaTt 5483 Big
2023-07-07 pincHmnnm go
2028-07-01

Accredited by NAQA,
cetificate No 5483 from
2023-07-07 valid to
2028-07-01

LUwnkn, pieeHb BO/Education cycle, level
of HE

HPK YkpaiHn - 6 piBeHb
QF-EHEA - nepwwnin unkn
EQF-LLL - 6 piBeHb

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

MepepnymoBun/Prerequisites

HasBHICTb MOBHOI 3arasibHOI

Complete general secondary

cepenHbOl OCBITHU education

dopmun 3006yTTH O.CBITI/I/ Forms of OuHa (aeHHa); full-time:
Education

MoBa(wn) BVlKn.auaHHﬂ./Language (s) of YKpaiHCbka Ukrainian
instruction

IHTepHeT-agpeca po3MiweHHsa O /URL
of the educational program

https://osvita.kpi.ua/113_OPP
B_MMMROKZ

2 - MeTa ocBiTHbOI nporpamu/Educational programme purpose

MeTa oCBiTHbLOI MporpamMu: NiAroToBka axisLs,
30aTHOro BUpilWlyBaTK MaTeMaTUYHI 3adadi
LWMPOKOro CNeKTpy B ranysi cy4acHux
3aCTOCyBaHb KOMM'IOTEPHUX TEXHOJOTIN;
BUKOPUCTOBYBATW i BMPOBaAXyBaTw
MaTeMaTU4YHi MeToAW Ta HOBITHI TexHoNoril B
ranysi NiaTPUMKN NPUAHATTS pilleHb,
po3ni3HaBaHHSA 0b6pa3iB Ta KOMMN OTEPHOro
30py; 3abe3neyvyeHHA pyHOaMEHTasbHOI
NiAroTOBKM Ta HaBN4OK Be3snepepBHOI OCBITH
(life-long learning); rapMoHIiNHICTb,
6araToBMMIpHICTb OCBITW; iIHTErpauis HayKoBO-
iIHHOBALIMHOI Ta NPAaKTUYHOT OiANbHOCTI i
HaBYaJIbHOrO MpPoLecy; OpiEHTaLIa Ha
Mi>KHapoaHi Bumoru B ranysi (ACM Curriculum
Committee); opieHTaUiA Ha BUMOIM PUHKY npaui
Ta AyasibHY OCBITY.

The purpose of the educational program:

training of a specialist capable of solving a wide
range of mathematical problems in the field of
modern applications of computer technologies;
use and implement mathematical methods and
the latest technologies in the field of decision
support, pattern recognition and computer
vision; provision of fundamental training and
skills of continuous education (life-long
learning); harmony, multidimensionality of
education; integration of scientific, innovative
and practical activities and the educational
process; orientation to international
requirements in the field (ACM Curriculum
Committee); orientation to the requirements of
the labor market and dual education.
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3 - XapakTepucTuka ocBiTHbOi nporpamu/ Educational programme characteristics

NMpenmeTHa obnacTb/Subject area

O6’eKTN BUBYEHHSA Ta OiSNbHOCTI: MaTEMATUYHI
MeTonun, Mogeni, aNropuTMn Ta NporpaMHe
3abe3neyeHHs, WO NpU3HaYeHi ans
OOCNig)XeHHSs, aHanily, NPOeKTyBaHHA NMpoLecis
i CUCTEM B PiI3BHOMAHITHUX KOHKPETHUX
npegMeTHux obnacTsx.

Llini HaBYaHHSA: NiarotoBka axiBLiB, 34aTHUX:
- hopMmytoBaTH, PO3B'A3yBaTU 1N
y3araJibHloBaTWN NPaKTUYHi 3agadi 3
BUKOPUCTAHHAM PYHOAMEHTaNbHUX Ta
cneuianbHNX NPUKAaAHUX METOAIB
MaTEMATUYHUX | KOMM'IOTEPHUX HaAYK;

- PO3B’AA3yBaTW 3afa4i MaTeMaTU4YHOIO
MOAEe0BaHHSA MPOLECIB i ABULL, B YyMOBaXx
HEeBM3HAYeHOCTi Ta HENOBHOTU iHhopMaLil
woao hyHKLIOHYBaHHA cucTtemun 06'eKTiB;

- bynyBaTu, [OCNig)KyBaTK Ta 3aCTOCOBYBaTH
MaTeMaTU4Hi Moaeni, Wo rpyHTYOTbCS Ha
OaHUX Ta Ha 3HaHHSAX, CTBOPIOBATU Ta
eKkcrnayaTyBaTu nporpamMHe 3abe3neyeHHs.
TeopeTndHni 3MicT npegmeTHoi obnacTi:
MaTeMaTu4HiI MeToau, Lo 3aCTOCOBYHOTLCS B
Hayui, iHXeHepil, 6i3Heci Ta NPOMNCNOBOCTI, a
TaKOoXX aJiropuTMK i NporpamMHi 3acobu ix
peani3auii.

MeToaun, METOOUKN Ta TEXHONOTIi:

- NIpUKIagHi MaTeMaTUYHI MeToaun Ta
anropuTmu;

- METOOUNKN BUPILLEHHS iIHXEHEPHNX, HAYKOBUX,
CouiaNIbHO-eKOHOMIYHMX 3a4a4y 3a JONOMOroo
creuianizoBaHnX NporpamMHux 3acobis;

- iHbopMaUinHi TeEXHOMOrIT NpoBeAEHHS
KOMMN'IOTEPHOro MOAENIOBAaHHA Ta
004MCNI0OBaNIbHOr0 EeKCNEPUMEHTY,
iHTesleKTyasIbHOro aHanisy gaHux.
IHCTpyMeHTHM Ta obnagHaHHA: KOMMN'loTep,
KOMMN'IOTEPHI Ta couianbHi Mepexi,
creuianizoBaHi nporpamHi 3acobu

Objects of study and activity: mathematical
methods, models, algorithms and software
designed for research, analysis, design of
processes and systems in various specific
subject areas.

Training goals: training of specialists capable of:
- to formulate, solve and generalize practical
problems using fundamental and special applied
methods of mathematical and computer
sciences;

- solve problems of mathematical modeling of
processes and phenomena in conditions of
uncertainty and incomplete information
regarding the functioning of the system of
objects;

- build, investigate and apply mathematical
models based on data and knowledge, create
and operate software.

Theoretical content of the subject area:
Mathematical methods used in science,
engineering, business and industry, as well as
algorithms and software tools for their
implementation.

Methods, techniques and technologies:

- applied mathematical methods and
algorithms;

- methods of solving engineering, scientific,
socio-economic problems using specialized
software tools;

- information technologies for conducting
computer modeling and computational
experiments, intelligent data analysis.

Tools and equipment: computer, computer and
social networks, specialized software tools

OpieHTauis

Ol/Aspect

OcBiTHbO-NpodecinHa

Educational and professional

OcHoBHu# ¢okyc OMN/Main focus

ba3zosuui pokyc Ol -maTeMaTUYHE
MOLENOBaAHHSA Ta ONTUMI3aLis CUCTEM i
rnpoLecis, KOMM'toTepPHE PO3B’'A3aHHSA LUMPOKOIro
CNeKTpy NpUKIagHUX 3aha4y, B TOMY YUCIi B
rany3sax nigTPUMKM NPUNHATTS pilleHb,
po3ni3HaBaHHs 0bpa3iB Ta KOMM IOTEPHOro 30py

Knto4osi cs10Ba: maTeMaTUYHI MeToau,
anropuTMm, MaTemaTU4He MOAENOBAHHS,
onTuMi3auis, po3nizHaBaHHA 06pa3iB, MaLLUNHHE
HaBYaHHSA, aHaNi3 AaHWX, BENUKI OaHi,
KOMM'toTepHUN 3ip

The basic focus of OP is mathematical modeling
and optimization of systems and processes,
computer solution of a wide range of applied
problems, including in the fields of decision
support, pattern recognition and computer
vision

Keywords: mathematical methods, algorithms,
mathematical modeling, optimization, pattern
recognition, machine learning, data analysis, big
data, computer vision

Ocob6nusocTi ON/Features
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OcobnmBICTIO OCBITHLOI NporpamMu
"MaTeMaTU4Hi MeToan MOLEeNtOBaHHS,
po3ni3HaBaHHsA obpa3iB Ta KOMM'IOTEPHOro
30py" € hyHOaMeHTa lbHa NiAroToBKa 3
MaTeEMaTUKN, Pi3UKN | KOMM' IOTEPHUX HaYK,
nigcuneHa npakTU4Ha NiAroToOBKa,
CNPSAMOBAHICTb Ha NOEAHAHHA MaTEMaTUYHOIr O
MOLEJIIOBAHHSA 3 MepefoBMMM TEXHOOMiAMN
KOMM'IOTEPHOro 30py Ta po3ni3HaBaHHA obpasis.
Lls nporpama Haja€e cCTyaeHTaM MOXJUBICTb
3aCBOEHHSA rMNBOKMX 3HaHb 3 MaTeMaTUYHUX
MeTOonAiB, HeobXiAHNX AN MoAetoBaHHSA
CKNagHUX NpoLeciB, a TaKOXX OBONOAIHHSA
HaBn4kamMm poboTn 3 Cy4aCHUMU
iIHCTPyMEHTaMM KOMM'tIOTEPHOro 30py Ta
po3ni3HaBaHHSA obpa3iB. Take NOEAHAHHSA
[03BOJISE BUMYCKHNKAM MporpamMmm epeKTUBHO
BUPiLLYBaTK 3aBAAHHA Y pi3HUX cepax, Bif
HayKOBUX A0CAIAXKEHb 00 po3pobKku
iIHHOBALINHNX TEXHONOTIN Y cdepi LWTYYHOro
iHTeNeKTy, KOMM'toTEPHOro 30py, aBTOMaTMU3aUii
BUPOBHMLTBA Ta iHWNX raay3en.

TicHa HaykoBa cniBnpaus 3 NPoBiAHNMU
yHiBepcMTeTamMmm i HAyKOBUMU yCTaHOBaMu CBITYy
n YKpaiHW, 3any4eHHa 00 peanisauii 0CBiTHbOI
nporpaMu BUKMagavis i3 yncna nposigHUx
HayKoBLiB i paxiBLiB B chepi aHanizy AaHUX i
KOMM'IOTEPHOr0 30pY, MOXJIMBICTb NPOBEAEHHS
6akanaBpCbKUX AOCAIAXXEHb B paMKax
peasibHUX Mi>XHapPOAHUX NPOEKTIB [O3BONAE
CTyOeHTaM OTpMMaTKU LiHHUM AOCBIA y4acTi B
Mi>KHapPOOHUX HAaYKOBUX KONEKTUBAX,
PO3BMBATU MiXKKYNbTYPHI KOMYHiKaLiHI
HaBU4YKWN Ta OTPUMYBATWN AOCTYN A0 HOBITHIX
TEXHOOriN Ta MeToAiB OOCNiAXKeHb Y CrniBnpaLi
3 BYEHUMMU 3 Pi3HUX KpaiH.

The special feature of the educational program
"Mathematical methods of modeling, pattern
recognition and computer vision" is fundamental
training in mathematics, physics and computer
science, enhanced practical training, focus on
combining mathematical modeling with
advanced technologies of computer vision and
pattern recognition. This program provides
students with the opportunity to acquire in-
depth knowledge of mathematical methods
necessary for modeling complex processes, as
well as to master the skills of working with
modern computer vision and pattern recognition
tools. This combination allows graduates of the
program to effectively solve tasks in various
fields, from scientific research to the
development of innovative technologies in the
field of artificial intelligence, computer vision,
production automation and other fields.

Close scientific cooperation with leading
universities and scientific institutions of the
world and Ukraine, the involvement of leading
scientists and specialists in the field of data
analysis and computer vision in the
implementation of the educational program, the
possibility of conducting bachelor's research
within the framework of real international
projects allows students to gain valuable
experience of participation in international
scientific teams, develop intercultural
communication skills and get access to the
latest technologies and research methods in
cooperation with scientists from different
countries.

4 - NMpupaTHICTb BUNYCKHUKIB 00 NpaueBsallTyBaHHA Ta noaanbwioro HaB4aHHs/ Eligibility
of graduates for employment and further study

MpupaTtHicTh po npauesnawTtyBaHHA/Eligibility for employment

BignosigHo no ep>xaBHoro knacudikaTopy
npocecin OK 003:2010 BUNYCKHUKK MOXYTb
npautoBaTu Ha Nocagax, Wo BianosifawTb
KnacugikauinHUM yrpyrnoBaHHAM:

3121 daxiBelb 3 iHHOPMaLINHMUX TEXHOIOrIN
3439 daxiBeub (NpuUKNagHa MaTeMaTUKa)

BnnycKHMKK OCBITHBLOI NPOrpaMm MoXXyTb
npautoBaTu cneyianictamm 3 IT-TexHosorin,
CUCTEMHUMU aHaNiTUKaAMMN, aHaNiTUKaMN OaHUX,
po3pobHMKamm nporpamHmx 3acobis,
NPUKNagHMMN NporpaMicTamu,
KOHCYJIbTaHTaMM i3 3aCTOCYyBaHHA METOLIB
MaTeMaTUKW i CTaTUCTUKN 018 PO3B'A3aHHS
MPUKNagHMX 3a4a4y LUMPOKOro CreKTpy,
agMiHicTpaTopamn 6a3 gaHux

According to the State Classifier of Professions
SC 003:2010, graduates can work in positions
corresponding to the classification groups:
3121 Specialist in information technologies
3439 Specialist (applied mathematics)

Graduates of the educational program can work
as IT technology specialists, system analysts,
data analysts, software developers, application
programmers, consultants on the application of
mathematics and statistics methods for solving
a wide range of applied problems, database
administrators.

Mopanbwie HaByaHHA/Further study

MpoOoBXXeHHs OCBITK 3a APYrUM MariCTepCbKnM
piBHEM BULLOT OCBIiTW. HabyTTS LOAATKOBUX
KBafidpikauin B cucteMi nicnagnnaoMHoi OCBiTH.

Continuation of education at the second
master's level of higher education. acquisition of
additional qualifications in the postgraduate
education system.
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5 - BuknapaHHsA Ta ouiHloBaHHA/Teaching and assessment

BuknapaHHa Ta HaBYaHHA/Teaching and studying

Mporpamoto nepeabayeHo
CTyOEeHTOLleHTpOBaHe HaBYaHHSA. BuknagaHHs
MPOBOANTLCA Yy Takux hopMax: nekuii,
MPaKTU4YHi Ta CEMIHAPCbKi 3aHATTS,
KOMM'I0TEePHI MpakTuKyMu i nabopaTopHi
poboTu; KypcoBi poboTK; TEXHONOrIS 3MiLLAHOr0
HaB4YaHHSA 3a AeAKNUMU OCBITHIMU
KOMMOHEHTaMW, MPaKTUKN; BUKOHAHHS
annnomHoi poboTun (bakanaBpCbKOi ANMIOMHOI
po6oTn)

The program provides for student-centered
learning. Teaching is carried out in the following
forms: lectures, practical and seminar classes,
computer workshops and laboratory works; term
papers; mixed learning technology for some
educational components, practices; completion
of a thesis (bachelor's thesis)

OuiHloBaHHA/Assessment

OUuiHIOBaHHSA 3HaHb CTYAEHTIB 34iNCHIOETLCA Y
Bi4ANOBIAHOCTI A0 MNON0OXXEHHA NPO PENTUHIOBY
CUCTeMYy OLiHIOBaHHA pe3ynbTaTiB HaBYaHHSA B
KMl im. Irops Cikopcbkoro 3a yciMa Bugamu
ayaMTOpPHOI Ta Nno3aayanTopHOi poboTu
(BXigHWM, NOTOYHWN, KaNeHd4apHUN,
NiACYMKOBUA KOHTPOJIb); YCHUX Ta MUCbMOBUX
eK3aMeHiB, 3aikiB

The assessment of students' knowledge is
carried out in accordance with the Regulation on
the rating system for evaluating the results of
studies at KPI named after Igor Sikorsky for all
types of classroom and extra-auditory work
(incoming, current, calendar, final control); oral
and written exams, tests
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6 - NMporpamMHi kKoMmneTeHTHOCTI/Programme competencies

IHTerpanbHa KoMmneTeHTHicTb/Integral competence

30aTHICTb pO3B'A3yBaTU CKNadHi cneuianizoBaHi
3a4aui Ta NpakTU4YHi NpobneMun NnpuknagHoi
MaTeMaTUKWN y NpodecCinHin aisnbHocTi abo y
npoueci HaB4YaHHS, Lo rnepenbayvya€e 3aCcToCyBaHHSA
MaTEMaTUYHUX TEOpPin Ta METOAIB i
XapaKTepU3YyETbLCA KOMIMJIEKCHICTIO Ta
HEeBM3HAYEHICTIO YMOB.

The ability to solve complex specialized tasks
and practical problems of applied
mathematics in professional activity or in the
learning process, which involves the
application of mathematical theories and
methods and is characterized by the
complexity and uncertainty of conditions.

3aranbHi komneteHTHOCTI (3K)/General competencies

3K | 3RaTHICTL y4UTNCA | 0BOJIOAIBATY CY4aCHNMM Ability to learn and master modern knowledge.
01 3HaHHSAMN.
3K 30aTHICTb 3aCTOCOBYBATW 3HAHHA Y Ability to apply knowledge in practical
02 MPaKTUYHNX CUTYyaUisx. situations.
3K 3paTHICTL rFeHepyBaTit HOBI IAE! Ability to generate new ideas (creativity).
03 (KpeaTuBHICTb).
‘zg 30aTHICTb BY TN KPUTUYHUM | CAMOKPUTUYHUM. The ability to be critical and self-critical.
3K 30aTHICTb NpoBEeAEHHSA AOC/IAXKEHb Ha Ability to conduct research at the appropriate
05 BiAANOBIAHOMY PiBHI. level.
3K 30aTHICTb 40 abCTpakKTHOrO MUC/IEHHS, Ability to abstract thinking, analysis and
06 aHani3y Ta CMHTe3y. synthesis.
3K 30aTHICTb A0 nowyky, obpobneHHs Ta Ability to abstract thinking, analysis and
07 aHanisy iHgopMauii 3 pi3HNX g)xepen. synthesis.
. . . Knowledge and understanding of the subject
3K | 3HaHHSA Ta po3yMiHHA MpeaMeTHOI obnacTi Ta ; .
! MO : area and understanding of professional
08 PO3YyMiHHA nMpodecinHol Ois/IbHOCTI. o
activity.
3.ﬂaTH'CTb CMIKYBATACA 3 MPEACTaBHKaMI Knowledge and understanding of the subject
3K iHLMX npodecinHuX rpyn pi3HOro piBHA (3 . .
. 9 : area and understanding of professional
09 ekcrnepTaMu 3 iHWKWX rasay3en 3HaHb/BNAIB activit
€KOHOMIYHOI AifANIbHOCTI). y:
3K HaBn4Kkn y BUKOPUCTaHHI iHhopMaLinHKX i Skills in the use of information and
10 KOMYHiKaUiNnHWUX TEXHOJOriN. communication technologies.
3K 3AaTHICTL NpauiosaTy B MPXHApOAHOMY Ability to work in an international context.
11 KOHTEKCTI.
3K Bu3Ha4veHicTb i HaNONerAMBICTb WOoa40 Definiteness and perseverance in terms of
12 nocTaB/IeHMX 3aBAaHb i B3sTUX 060B's13KiB. tasks and responsibilities.
3K . L .
13 HaBun4ykn mMixkocobuncTicHOI B3aeEMoLii. Interpersonal skills.
3paTHicTL peanisysati cBol npasa | 0608"A3KM The ability to exercise their rights and
AK YNleHa CyCninbCTBa, YCBiAOMIOBATH Y )
. . . responsibilities as a member of society, to
LiHHOCTI rPOMaAAHCLKOr O (BifIbHOro X o .
3K eMOKpPATUYHOI0) CyChinbCTBa Ta realize the values of civil (free democratic)
14 AEMOKD o y society and the need for its sustainable
HeobXigHICTb NOro CTasnoro PO3BUTKY, .
. .| development, the rule of law, human and civil
BEepXOBEHCTBa MNpaBa, npas i cBobon NognHu i . . '
g rights and freedoms in Ukraine.
rpoMagsiHuHa B YKpaiHi.
34aTHICTb 36epiraTn Ta NPUMHOXXYBaTH
MOpaJibHi, Ky/NbTYPHi, HAYKOBI LLiHHOCTI i Ability to preserve and multiply moral,
OOCArHEHHS CyCcninbCTBa Ha OCHOBI po3yMiHHA| cultural, scientific values and achievements of
iCTOpIi Ta 3aKOHOMIPHOCTEN PO3BUTKY society based on understanding the history
3K npegmeTHol obnacTi, it Micusa y 3aranbHin and patterns of development of the subject
15 CUCTEMi 3HaHb NPO NPMPOAY i CYyCNiNbLCTBO Ta area, its place in the general system of

Yy PO3BUTKY CyCMiNbCTBa, TEXHIKN i
TEXHONOrin, BUKOPUCTOBYBATW Pi3Hi BUAK Ta
dopmMuM pyxoBOT aKTUBHOCTI A/19 aKTUBHOIO
BiAMOYUHKY Ta BEOEHHS 340P0OBOro cnocoby
KUTTS.

knowledge about nature and society and in
the development of society, techniques and
technologies. active recreation and a healthy
lifestyle.
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30aTHICTb yXBaJlloBaTW pPilUeHHA Ta AiaTn,

The ability to make decisions and act in

3K | AOTPUMYIOYUCh MPUHLXMY HENPUNYCTUMOCTI [accordance with the principle of inadmissibility
16 Kopynuii Ta 6yab-AKNX iHWKWX NPOsBIB of corruption and any other manifestations of
Heno0bpoYeCHOCTI dishonesty
daxosi komneteHTHOCTI (PK)/Professional competencies
THICTb BUKOPUCTOBYBATU 1 nTyBaTU - .

3naTHIC MKopncToBYyBa afarryea Ability to use and adapt mathematical
®K | MmaTemMaTW4Hi Teopii, MeToOan Ta NpUNoMun ans . .
01 [0BEEHHA MAaTEMaTUHHNX TBEPIKEHD | theories, mgthods and techniques to prove

mathematical statements and theorems.
TeopeM.

OK 30aTHICTb BUKOHYBaTW 3aBAaHHS, Ability to perform tasks formulated in
02 chopMyniboBaHi y MaTeMaTU4HIN hopmi. mathematical form.

THICTb 06MpaTM T TOCOBYBaTU . .
3AaTHic 0.6 pa a sac oco’ yBa The ability to choose and apply mathematical
MaTeMaTU4Hi MeToan oNsa po3B’A3aHHSA i )

DK i methods for solving applied problems,
NPUKNagHWX 3agad, MogesitoBaHHSA, aHanisy, ; : '
03 modeling, analysis, design, management,
MPOEKTYBaHHSA, KEPYBaHHSA, MPOrHO3yBaHHSA, . o ,
o . forecasting, decision-making.
MPUAHATTSA pillEeHb.
oK 30aTHICTb po3pobaaTy anropuTMm Ta Ability to develop algorithms and data
04 CTPYKTYpPU OaHUX, MporpamHi 3acobu Ta structures, software tools and software
NporpaMmHy AOKYMeHTaLito. documentation
DK 30aTHICTb NpoekTyBaTu 6a3u faHux, Ability to design databases, information
05 iHpoOpMaLiNHI cnctemmn Ta pecypcu. systems and resources.
3AaTHICTL po3B ;ByBaT,V' npoq)e__cuAHl 3anadl 33| o ability to solve professional tasks with the
[O0MOMOrrol KOMM'I0TEPHOT TEXHIKW, ;
\ help of computer equipment, computer
OK KOMMN'IOTEPHUX MepexX Ta IHTepHeTy, B . .
. . networks and the Internet, in the environment
06 |cepepoBuULLi Cy4acHMX onepauinHnux cucTtem, 3 . .
: of modern operating systems, using standard
BUKOPUCTAHHSAM CTaHAapPTHUX 0PiCHUX : L
; office applications.
nonaTkis.
3MATHICTL eKCnyaTyBaTy Ta 06C/yroByBaTy Ability to operate and maintain software of
®K | nporpamMHe 3abe3nevyeHHA aBTOMaTU30BaHMX ) : .
. Lo . automated and information systems of various
07 Ta iHpopMaLUiNnHUX CUCTEM Pi3HOro
purposes.
MPU3HAYEHHS.
OK 3ﬂ'aTH'ETb BIKOPWNCTOBYBATI CyHacH Ability to use modern programming and
TEXHONOrii NporpaMyBaHHS Ta TeCTyBaHHS . :
08 software testing technologies.
nporpamMmHoro 3abesnevyeHHs.
30aTHICTb A0 NPOBEAEHHSA MaTEMATUYHOrO i
KOMMN'IOTEPHOro MoAesIloBaHHS, aHasi3y Ta
DK 06pobkKn paHux, ob4yncnoBanbHOro Ability to use modern programming and
09 |ekcnepuMeHTy, pOo3B'A3aHHSA popManizoBaHUX software testing technologies.
33434 3a A0MNOMOrow crnevianizoBaHUX
nporpaMmHmux 3acobis.
OK 30ATHICTb CTBOPEHHS OOKYMEHTIB Ability to create established reporting
10 BCTAHOBIEHOI 3BiTHOCTI, BAKOPUCTAHHS documents, use regulatory and legal
HOPMaTMBHO-NPaBOBMX AOKYMEHTIB. documents.
30aTHICTb 00 opraHisauii poboTn KoNekTuBy Ability to organize the work of a team of
oK BVMKOHAaBLIB, MPUAMAHHSA AO0LUiJIbHUX Ta performers, make appropriate and
11 €KOHOMIYHO 0br'pyHTOBaHUX opraHisauinHnX economically justified organizational and
Ta ynpaB/liHCbKMX pilleHb, 3abe3nevyeHHs management decisions, ensure safe working
6e3neyHUx ymMOB Mnpaui. conditions.
3[0aTHICTb 40 MOWYKY, CACTEMAaTUYHOrO The ability to search, systematically study and
BMBYEHHS Ta aHasi3y HAayKOBO-TEXHIYHOI analyze scientific and technical information,
®K | iHgopMaLii, BITYM3HAHOrO 1 3akopaoHHOro [domestic and foreign experience related to the
12 [0CBiAy, NOB’3aHOr0 i3 3aCTOCYBaHHSAM application of mathematical methods for the
MaTeMaTUYHNX METOLIB ANA OOCAIAXKEHHSA study of various processes, phenomena and
pi3HOMaHITHMX NpoLeciB, SBULL, Ta CUCTEM. systems.
30aTHICTb 3p03yMiTN MOCTAHOBKY 3aBAaHHA, | The ability to understand the statement of the
®K | cchopmynboBaHy MOBOIO NeBHOI NpeaMeTHoi | task, formulated in the language of a certain
13 ranysi, 3giicHioBaTK NoLyK Ta 36ip subject area, to search and collect the

HEeoOXiAHUX BUXiOHUX OaHUX.

necessary initial data.
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OK
14

34aTHICTb chopMyItOBaTU MaTeEMATUYHY
MOCTaHOBKY 3ajadi, CnMpalyncb Ha
MOCTaHOBKY MOBOI NpegMeTHOIl ranaysi, Ta
obupaTn mMeTon ii po3B’'A3aHHS, L0
3abe3neyvye NOTPiIOHI TOYHICTb | HAAINHICTL
pesynbTaTy.

The ability to formulate a mathematical
statement of a problem, based on a statement
in the language of the subject field, and to
choose a method of its solution, which ensures
the required accuracy and reliability of the
result.

DK
15

30aTHICTb BpaTyh y4acCTb Y CKNadaHHi
HayKOBUX 3BiTiB i3 BUKOHAHUX HayKOBO-
0OCNigHNX pobiT Ta y BNPOBaAXEHHI
pe3ynbTaTiB NpOBeAEHUX AOCAIAXKEHD i
po3pobok.

The ability to formulate a mathematical
statement of a problem, based on a statement
in the language of the subject field, and to
choose a method of its solution, which ensures
the required accuracy and reliability of the
result.

OK
16

30aTHICTb 00 eheKkTnBHOI NpodecinHoil
MNCbMOBOI N YCHOI KOMYHiKaLii yKpalHCbKOIO
MOBOIO Ta OAHi€0 3 odilinHMx moB EC.

Ability to effective professional written and
oral communication in Ukrainian and one of
the official languages of the EU.

DK
17

3[aTHICTb 3aCTOCOBYBaTU MeTOAMN
po3ni3HaBaHHA 0bpa3iB Ta KOMMN'IOTEPHOro
30py A0 NPUKAaAHUX 3adad

Ability to apply pattern recognition and
computer vision methods to applied problems

OK
18

30aTHICTb OUiIHIOBATM KOPEKTHICTb
3aCTOCYyBaHHSA MaTEMATUYHUX MOLENIEN Ta
MeToAiB A0 NpobaeMHNX cuTyauin

The ability to assess the correctness of
applying mathematical models and methods
to problem situations

DK
19

34aTHICTb 3aCTOCOBYBaTU MeTOAM MiATPUMKN

NPUNHATTS pilleHb B MPUKAaAHMUX 3a4a4ax

Ability to apply decision support methods in
applied tasks
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7 - NMporpamMHi pesynbtTatn HaB4aHHA (MPH)/ Programme learning outcomes

[1PH
01

[IeMOHCTpYBaTU 3HAHHSA N PO3YMIiHHS
OCHOBHUX KOHLLENLi, NpuHUKUNIB, Teopin
NPUKNagHOI MaTeEMaTUKM i BUKOPUCTOBYBATK
iX Ha NpakTuui.

Demonstrate knowledge and understanding of
basic concepts, principles, theories of applied
mathematics and use them in practice.

[PH
02

Bononitn 0CHOBHMMM MOJIOXKEHHAMU Ta
MeToOaMN MaTEMAaTUYHOIr0, KOMIMJIEKCHOrO Ta
(hYHKLUIOHaNbHOro aHanisy, niHinHoi anrebpun
Ta Teopii Yncen, aHaniTUYHOI FreoMeTpil, Teopii
andepeHuiasibHNX PiBHAHb, 30KPEMa PiBHSAHb
Y YaCTUHHUX MOXiOHUX, TeOpil NMOBIPHOCTEN,

MaTeMaTU4YHOI CTaTUCTUKN Ta BUNALKOBUX
npoueciB, YNCENbHUMN METOA4AMMU.

To have basic principles and methods of
mathematical, complex and functional
analysis, linear algebra and number theory,
analytical geometry, theory of differential
equations, in particular partial differential
equations, probability theory, mathematical
statistics and random processes, numerical
methods.

[1PH
03

dopmanizyBaTn 3adadi, COOPMYJIbOBaAHI
MOBOIO MeBHOI MpeaMeTHOoI ranysi,
opMynoBaTK IX MaTEMATUYHY MOCTAHOBKY
Ta obupaTn pauioHasNlbHUA MeTOL BUPILLEHHS,
pO3B’A3yBaTU OTPUMaHi 3afadi aHaNi TUYHNMN
Ta YNCeNnbHUMN MeToAaMun, OLiHIOBATH
TOYHICTb Ta AOCTOBIPHICTb OTPUMAHUNX
pe3ynbTaTiB.

Formalize tasks formulated in the language of
a specific subject area; formulate their
mathematical statement and choose a rational
solution method; to solve the obtained
problems by analytical and numerical
methods, to evaluate the accuracy and
reliability of the obtained results.

[PH
04

BukoHyBaTu MaTeMaTUYHUA ONUC, aHaNi3 Ta
CUHTE3 ONCKPETHMX 06'EKTIB Ta CUCTeEM,
BUKOPUCTOBYIOYN MOHATTS N METOAN
ONCKPETHOI MaTeMaTUKKM Ta Teopil
anropuTmMiB.

Perform mathematical description, analysis
and synthesis of discrete objects and systems,
using the concepts and methods of discrete
mathematics and the theory of algorithms.

[1PH
05

YMiTK po3pobnaTtm Ta BUKOPUCTOBYBaTU Ha
MpakTULi anropuTMm, rNoB’A3aHi 3
anpokcumauiero pyHKLioOHanbHUX

3aJ1eXXKHOCTEN, YUCeSIbHUM
AnNdepeHLiloBaHHAM Ta iIHTerpyBaHHAM,
pPO3B’'A3aHHAM CUCTEeM anrebpaidHux,
andepeHuianbHUX Ta iHTerpajbHUX PiBHSAHb,
pO3B’A3aHHAM KpPanoBMX 3aa4, NOLLIYKOM
ONTUMaNbHUX PilleHb.

Be able to develop and use in practice
algorithms related to approximation of
functional dependencies, numerical
differentiation and integration, solution of
systems of algebraic, differential and integral
equations, solution of boundary value
problems, search for optimal solutions.

[PH
06

BonodiTn 0OCHOBHUMUN MeToOaMun Po3pobKu
ONCKPETHUX | HEMepepBHUX MaTeMaTUYHUX
Mogenen ob’ekTiB Ta Npouecie, aHaNiTUYHOIrO
OOoCNio)XeHHSA unx mogenen Ha npegmeTt
iCHyBaHHSA Ta €AMHOCTI TX pO3B’A3KY.

To have the basic methods of developing
discrete and continuous mathematical models
of objects and processes, analytical research

of these models for the existence and
uniqueness of their solution.

[1PH
07

BMiTK NnpoBOANTW NPaKTUYHI AOCNIAXKEHHA Ta
3HAXO0AUTK PO3B’'A30K HEKOPEKTHMX 3aau.

Be able to conduct practical research and find
solutions to incorrect problems.

[PH
08

MoegHyBaTM MeToaM MaTeMaTUYHOI O Ta
KOMM'IOTEPHOr0 MOAEesIIOBaHHSA 3
HedopManbHUMKU NpoLefypaMu eKCrnepTHoro
aHanisy onsa nowyky onTuMasbHUX pilleHb.

Combine mathematical and computer
modeling methods with informal procedures of
expert analysis to find optimal solutions.

rPH
09

byayBaTn epeKTUBHI WOA0 TOYHOCTI
ob4uncneHb, CTINKOCTI, WUBNOKOAII Ta BUTpaAT
CUCTEMHUX PecypcCiB afropuTMun gns
YyncesibHOro JOCNiAXXEeHHSA MaTeMaTUYHUX
MoAenen Ta po3B’'A3aHHS NPaKTUYHNX 3a4av.

Build algorithms that are effective in terms of
calculation accuracy, stability, speed, and
system resource consumption for numerical
research of mathematical models and solving
practical problems.

[1PH
10

Bonogitn meToankammn Bnbopy pauioHasnbHUX
MEeTOLIB Ta aNropnTMiB po3B’A3aHHS
MaTeMaTUYHMX 3a4a4 onTUMi3aLil,
JocnigXeHHsa onepalin, oNTUMalbHOro
KepyBaHHS i NPUNHATTSA pilleHb, aHanily
OaHnX.

To know the methods of choosing rational
methods and algorithms for solving
mathematical problems of optimization,
operations research, optimal management and
decision-making, data analysis.
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BMiTK 3acToCOBYBaTU CyYaCHi TEXHONOTIi
MporpamMyBaHHA Ta po3pobsieHHS

To be able to apply modern technologies of

rpPH . programming and software development,
nporpamMmHoro 3abe3neyeHHs, NPOrpaMHoi . : !
11 . . software implementation of numerical and
peanisauii YNCeNnbHUX | CUMBOJIBHUX . .
. symbolic algorithms.
anropuTmMmiB.
Po3B’A3yBaTWn OKpeMi iHXXeHepHi 3agadi Ta/abo| Solve individual engineering problems and/or
lPH | 3apadvi, WO BUHUKAOTb NPUHANMHI B OQHIN problems arising in at least one subject area:
12 | npenMeTHIN ranysi: B couUionorii, EKoOHOMiL,, in sociology, economics, ecology, and
eKosiorii Ta MeQULMHI. medicine.
BukopuncToByBaTuh B MPaKTUYHIn poboTi T
puc yB: paK’ P To use specialized software products and
[1PH cneuianizoBaHi NporpaMHi NPoAyKTM Ta L
. , " software systems of computer mathematics in
13 NnpPorpamMHi CUCTEMU KOMIM'IOTEPHOI ;
practical work.
MaTeMaTuKN.
[IPH | BwuABNAaTWM 34aTHICTb 40 CaMOHaBYaHHA Ta Demonstrate the ability to self-study and
14 MpPoOoBXeHHS NMPodeCinHOro po3BMUTKY. continue professional development.
YMiTn opraHizyBaTu BNacHy AissbHICTb Ta . . -
[PH oue%m Bami pes anayT'u paMKax To be able to organize one's own activities and
15 y Y y obtain a result within a limited time.
obme)keHoro 4acy.
lPH | leMOHCTpyBaTN HAaBUYKM B3AEMOAIT 3 iHWIMMK Demonstrate the skills of interaction with
16 NIoAbMN, YMiIHHSA MpauioBaT B KOMaHAi. other people, the ability to work in a team.
YMiTn 3pincHioBaTK 36ip, onpautoBaHHS, Be able to collect, process, analyze,
[IPH | aHani3, cncteMaTu3aLito HayKoOBO-TEXHI4YHOI systematize scientific and technical
17 iH(hopMaLii, YHUKa4YuM rnpu LboMy information, while avoiding academic
aKapeMivyHoi Hegobpo4vecHOCTI. dishonesty.
fPH EdpekTnBHO cninkyBaTUCS 3 NUTaHb Communicate effectively about information,
18 iHpopMaLil, inen, npobnem Ta piweHb 3i ideas, problems and solutions with specialists
cneuianicTamMum Ta CyCcnifibCTBOM 3araJsioMm. and society in general.
36upaTyn Ta iHTepnpeTyBaTW BiANOBIAHI AaHi 1 .
patn PrpeTy A BIA AHI Aa Collect and interpret relevant data and
aHani3yBaTW CKJAAHOCTI B MeXaX CBOEI o e : L
rPH chewianizaLii AN NOHECEHHS CYKEHb, SKi analyze complexities within their specialization
19 . ; e HA CYL * 7. | to make judgments that reflect relevant social
BinbmBalOTb BiANOBIAHI COLianbHi Ta eTUYHI o
and ethical issues.
npobnemu.
LeMOoHCTpyBaTnN HaBNYKM NMPOGECIiNnHOro Demonstrate professional communication
lMPH | cninKyBaHHS, BKJIIOYA04YM YCHY Ta MUCbMOBY skills, including oral and written
20 KOMYHiKaLil0 YKpaiHCbKOIO MOBOIO Ta communication in Ukrainian and at least one
MPUHaMMHI OAHi€l0 3 odilinHMx mos EC. of the official languages of the EU.
YMiTK 3aCTOCOBYBaTU Ha NpakTULi MeToan w . .
YBs P H A To be able to apply in practice the methods
aNropuUTMM aHanily AaHux, po3ni3HaBaHHSA . )
[1PH . , and algorithms of data analysis, pattern
obpasiB Ta KOMN'IOTEPHOro 30pY, e L
21 recognition and computer vision, to model

30INCHIOBATN MOAENIIOBAHHA AUHAMIYHNX
cncrTem

dynamic systems
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8 - PecypcHe 3abe3nevyeHHsa peanisauii nporpamu/ Resource provision for programme
implementation

KappoBe 3abe3neuyeHHs/Staffing

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

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

MaTepianbHO-TexHiYHe 3abe3ney

eHHs/ Material-technical support

BignoBigHO 00 TEXHONMOrMIYHMX BUMOT LL,OAO
MaTepiasbHO-TeXHi4YHOro 3abesnevyeHHs
OCBITHbLOI AiANBHOCTI BignoBigHoOro pisHa BO go
JNliueHsinHMx ymoB, 3aTBepAXeHMX MocTaHOBOIO
KabiHeTy MiHicTpiB YkpaiHu Big 30.12.2015 p. Ne
1187 (B YMHHIN pepakuii) 3 KoMN'lOTEePHUX
Knacu, noniroH 3 Kibepbesneku
MaTepianbHo-TexHi4Ha 6a3za Samsung R&D
Institute Ukraine

In accordance with the technological
requirements for the material and technical
support of the educational activity of the
corresponding level of HE to the Licensing
conditions approved by the Decree of the
Cabinet of Ministers of Ukraine dated
12.30.2015 No. 1187 (in the current version) 3
computer classes, a Cyber Security training
ground

Material and technical base of Samsung R&D
Institute Ukraine

IHdbopmMauinHe Ta HaBYaIbHO-MeTOoAUYHe 3abe3neueHHs/ Information and methodical support of the

education

al process

BigonoBigHO A0 BUMOr LW,OA40 HaBYaJibHO-
MEeTOANYHOro Ta iHHOPMaLINHOIO
3abe3nevyeHHs OCBITHbOI AiA/IbHOCTI
BianoBigHOro piBHa BO, 3aTBEpAXEHUX
MocTaHoBow KabiHeTy MiHicTpiB YKpaiHu Bif
30.12.2015 p. Ne 1187 (B 4MHHIN penakuii)
Pecypcu HaykoBo-TexHi4YHoi 6ibnioTekn Kl
imeHi Irops Cikopcbkoro, 6ibniotekn HaB4YasIbHO-
HaykoBOro ®Pi3aMKo-TeXHIYHOro iIHCTUTYTY

In accordance with the 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 (as amended)
Resources of the scientific and technical library
of Igor Sikorsky KPI, the library of the
educational and scientific Physical and Technical
Institute

9 - AkapeMiyHa mobGinbHicTb/Academic mobility

HauioHanbHa KpeauTHa Mo6in

bHicTb/National credit mobility

Y4yacTb CTyOEHTIB y MporpaMax akageMmiyHoi
MOBINbHOCTI, MOXXJIMBICTb YKJIaAEHHS yrof rnpo
akageMivyHy MobinbHICTb

Participation of students in academic mobility
programs, the possibility of concluding
agreements on academic mobility

MixHapogHa KpeguTHa MoOinbHicTb/International credit mobility

MOXXNUMBICTb YKNAAEHHA yrof npo Mi>XHapoaHy
akageMiyHy MobinbHICTb, Mpo TpuBani
Mi>KHapOAHi NpoeKTu

The possibility of concluding agreements on
international academic mobility, on long-term
international projects

HaB4yaHHs iHO3eMHuX 3p00yBaviB BO/Study of Foreign applicants of HE

HaB4yaHHS iHO3eMHUX 3006yBadviB BO, ki
OMNaHOBYIOTb OCBITHIO NporpamMy 3a nporpaMamMmu
Mi>KHapoAHOI akaaeMivyHoi MOBINIbHOCTI,
HaBYaHHS MO>XXe NMPOBOAUTUCHL aHMINCbKO abo
YKPaiHCbKOK MOBOIO, 3@ YMOBW BOJIOLIHHSA
3000yBaYyeM MOBOI HaBYaHHSA Ha PiBHI HE
HXYe B2.

Education of foreign higher education graduates
who master the educational program under
international academic mobility programs can
be conducted in English or Ukrainian, provided
the applicant has a command of the language of
study at a level not lower than B2.
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2. NEPEJIIK KOMMOHEHTIB OCBITHbOI MPOrPAMWU/COMPONENTS of EDUCATIONAL

PROGRAMME
dopMa
KpeguTiB | nigcymMkoBoro
Kopn/Code OcBIiTHI kOoMMoOHeHTU NporpamMu/Components EKTC/ECTS| koHTponto/Final
credits |control measure
form
HOPMATWBHI ocBiTHi koMnoHeHTU/Required (standard) components
0O60B’5A3KOBi KOMMOHEHTW LMKY 3arasibHoi nigrotoBku/General training cycle
30 01 SF(S?;L?Z:Ka MOBa 3a npodecinHmm cnpamyBaHHaMm / Ukrainian Language for Professional 2.0 3anik / Final test
3002 IcTopia Hayku i TexHikn / History of Science and Technology 2.0 3anik / Final test
30 03 OcHoBu 3p0poBoro cnocoby xutTts / Fundamentals of a Healthy Lifestyle 3.0 3anik / Final test
30 04 MpakTnyHM Kypc iHo3eMHoi moBu / Practical Foreign Language Course
30 04.1 EgiK]:erHHVIVI Kypc iHo3eMHoi MmoBu. YacTuHa 1/ Practical Foreign Language Course. 3.0 3anik / Final test
30 04.2 EapliKszquﬁ Kypc iHo3eMHoi MoBK. YacTuHa 2 / Practical Foreign Language Course. 3.0 3anik / Final test
30 05 OcHoBM ekoHOMiKK / Foundations of Economics 2.0 3anik / Final test
30 06 BXX[ Ta umsinbHWn 3axucT / Safety of Life and Civil Defence 2.0 3anik / Final test
3007 MpakTu4HUM Kypc iHO3eMHO'I"MOBVI npodecinHoro cnpsamysaHHs / Practical Foreign
Language Course for Professional Purposes
30071 | e Couran or reroasno ooy pare ™ 1
30072 | pE e Foreigh Language Course for Professional Purposes. Part 3. 3.0 | Exsamen/Exam
3008 i)ri‘gc;vclc:é)gc:Ki OCHOBM HayKoBoro nisHaHHA / Philosophical Foundations of Scientific 2.0 3anik / Final test
30 09 IHpopmauinHa 6e3neka / Information Security 2.0 3anik / Final test
0O60B’A3KOBIi KOMIMOHEHTW LMKy NpodecinHoi niarotoeku /Professional training cycle

o 01 MaTemaTnyHuM aHani3 / Mathematical Analysis
o 01.1 MaTemaTuyHuM aHani3. YactmHa 1 / Mathematical Analysis. Part 1 6.0 Ek3ameH / Exam
rno 01.2 MaTemaTuyHUM aHani3. YactmHa 2 / Mathematical Analysis. Part 2 5.0 Ek3ameH / Exam
o 01.3 MaTemaTuyHuM aHani3. YactmHa 3 / Mathematical Analysis. Part 3 4.0 3anik / Final test
o 02 OundepeHuianbHi piBHAHHS / Differential Equations 4.0 3anik / Final test
1o 03 Teopia pyHKLIN KoMmnaekcHoi 3MiHHOI / Theory of Functions of a Complex Variable 4.0 3anik / Final test
1o 04 Anrebpa Ta reometpis / Algebra and Geometry
M0 04.1 Anrebpa Ta reomeTpisa. YactuHa 1 / Algebra and Geometry. Part 1 4.0 3anik / Final test
1o 04.2 Anrebpa Ta reometpis. YacTtuHa 2 / Algebra and Geometry. Part 2 5.0 Ek3ameH / Exam
10 05 IOunckpeTHa MaTemaTuKa / Discrete Mathematics
0 05.1 OuckpeTHa MmaTeMaTuka. YacTtuHa 1 / Discrete Mathematics. Part 1 7.0 Ek3ameH / Exam
o 05.2 OuckpeTHa MaTeMaTuKka. YacTuHa 2 / Discrete Mathematics. Part 2 3.0 3anik / Final test
10 06 MaTeMaTun4Ha norika Ta Teopia anroputmis / Mathematical Logic and Algorithm Theory 4.0 3anik / Final test
1o 07 Teopis nMoBipHocTew / Probability Theory 5.0 Ek3ameH / Exam
ro 08 MaTemaTunyHa cTaTucTuka / Mathematical Statistics 5.0 Ek3ameH / Exam
1o 09 OcHoBYM knacn4Hoi i3nkm / Fundamentals of Classical Physics 4.0 3anik / Final test
1o 10 gs;snn?sgtl?::%nésﬁoe;srosaHHﬂ Ta MeTOoAM onTuMi3auii / Mathematical Modeling and 7.0 Exsamen / Exam
rno 11 MporpamyBaHHs / Programming
[0 11.1 ngggscmhysawﬂ. YactuHa 1. CTpykTypHMI nigxig / Programming. Part 1. Structural 4.0 3anik / Final test
o 11.2 (r)lg?ercpt?c:ar?:r?tg‘:jﬂb:)agcr;ﬁ:qi2n§06 EKTHO-OpiEHTOBaHWM Niaxin / Programming. Part 2. 4.0 3anik / Final test
no 12 MporpamHe 3abe3neyeHHsa ob4ncnoBanbHUx cnctem / Computer Systems and Software 4.0 3anik / Final test
no 13 ANropuTMun Ta CTPYKTYpu aaHux / Algorithms and Data Structures 4.0 3anik / Final test
o 14 Ba3wn paHnx Ta iHhopMauinHi cuctemn / Databases and Information Systems 4.0 3anik / Final test
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®dopma
KpeowuTiB | miaCyMKoOBOro
Kon/Code OcBIiTHI kOoMMoHeHTK nNporpamu/Components EKTC/ECTS| koHTponto/Final
credits |control measure
form
rno 15 CneuianbHi po3ainn nporpamysaHHs / Special Topics in Programming 5.0 Ek3ameH / Exam
o 16 BcTyn po cneuianbHocTi / Introduction to Speciality 5.0 Ek3ameH / Exam
rno 17 OcHoBu KoMmn'toTepHoro 3opy / Fundamentals of computer vision
o 17.1 OCHOBUW KOMM'IOTEPHOr O 3op¥._‘-IaC'rv|Ha 1. Bagosl anropuTMu KOMM'toTEPHOro 30py / 3.0 3anik / Final test
Fundamentals of computer vision. Part 1. Basic computer vision algorithms
no17.2 OcHoBwu KOMM'l0TEPHOT 0 30pY. YacTtuHa 2_. Komn'toTepHa rpadika / Fundamentals of 50 ExksaMeH / Exam
computer vision. Part 2. Computer Graphics
ro 18 Mogeni npocTopoBo-po3nogineHux cuctem / Models of Spatially Distributed Systems 5.0 Ek3ameH / Exam
o 19 MeTonmn obyncnenb / Computational Methods 5.0 Ek3ameH / Exam
o 20 Mopeni Ta MeToan NpUNHATTA pieHb / Decision Making Methods 5.0 Ek3ameH / Exam
MaTemMaTu4Hi MeToAM po3ni3HaBaHHA obpasiB Ta KoMn'toTepHoro 6aveHHs /
Mo 21 Mathematical Methods of Pattern Recognition and Computer Vision >0 Ex3amen / Exam
o 22 CucteMHMn aHanis / Systems Analysis 5.0 Ek3ameH / Exam
o 23 CuctemHuin aHani3. KypcoBa poboTa / Coursework in Systems Analysis 1.0 3anik / Final test
0o 24 IHTenekTyanbHi o64ncneHHs / Intelligent calculations 6.0 Ek3ameH / Exam
o 25 AHani3z paHux / Data Analysis 4.0 3anik / Final test
ro 26 MNepenaunnomHa npakTuka / Pre-diploma Practice 6.0 3anik / Final test
o 27 OunnomMHe npoekTyBaHHA / Bachelor Thesis 6.0 3axucT / Defence
BUWBIPKOBI ocBiTHi komnoHeHTW/Elective components
BnbipkoBi KOMMOHEHTM LMKy 3arajibHoi NniarotoBkun/General training cycle
3B 01 OcBIiTHIn koMnoHeHT 1 3Y-KaTanory / Educational component 1 GU-Catalogue 2.0 3anik / Final test
3B 02 OCBIiTHIn koMnoHeHT 2 3Y-KaTanory / Educational component 2 GU-Catalogue 2.0 3anik / Final test
BnbipkoBi KOMMOHEHTW LMKy npodeciiHoi niarotTosku/Professional training cycle
B 01 OCBIiTHIn koMnoHeHT 1 ®-KaTanory / Educational Component 1 from P-Catalogue 4.0 3anik / Final test
B 02 OCBITHIn KOMNOHEHT 2 ®-kaTanory / Educational Component 2 from P-Catalogue 4.0 3anik / Final test
B 03 OCBIiTHIn koMNoHeHT 3 ®-kaTanory / Educational Component 3 from P-Catalogue 4.0 3anik / Final test
B 04 OCBIiTHIn kKOoMNOHeHT 4 ®-kaTanory / Elective Educational Component 4 from P- 4.0 3anik / Final test
Catalogue
B 05 OCBITHIn KOMNOHeHT 5 ®-kaTanory / Elective Educational Component 5 from P- 4.0 3anik / Final test
Catalogue
B 06 OCBITHIn KOMNOHEHT 6 ®-kaTanory / Elective Educational Component 6 from P- 4.0 3anik / Final test
Catalogue
B 07 OCBIiTHIn koMNoHeHT 7 ®-kaTanory / Elective Educational Component 7 from P- 4.0 3anik / Final test
Catalogue
B 08 OCBIiTHIn koMNOHeHT 8 ®-kaTanory / Elective Educational Component 8 from P- 4.0 3anik / Final test
Catalogue
B 09 OCBITHIn kKOMNOHEHT 9 ®-kaTanory / Elective Educational Component 9 from P- 4.0 3anik / Final test
Catalogue
fB 10 OCBIiTHIn koMNoHeHT 10 ®-kaTanory / Elective Educational Component 10 from P- 2.0 3anik / Final test
Catalogue
B 11 OCBIiTHIn KoMNoOHeHT 11 ®-kaTanory / Elective Educational Component 11 from P- 4.0 3anik / Final test
Catalogue
M8 12 OCBITHIn KOMNOHeHT 12 ®-kaTanory / Elective Educational Component 12 from P- 4.0 3anik / Final test
Catalogue
fB 13 OCBIiTHIn KoMNOHeHT 13 ®-kaTanory / Elective Educational Component 13 from P- 4.0 3anik / Final test
Catalogue
fB 14 OCBIiTHIn KOMNOHeHT 14 ®-kaTanory / Elective Educational Component 14 from P- 2.0 3anik / Final test
Catalogue
3arajibHuii obcar HopMmaTuMBHUX KoMnoHeHTiB OMN/Total scope of the required 180
components:
3aranbHuii obcsar BubipkoBux komnoHeHTiB Ol/Total scope of the elective 60
components:
O6cAr 0CBITHIX KOMMOHEHTIB, WO 3abe3nevyoTb 3400yTTA KOMNETEHTHOCTEN
Bu3Ha4veHux CBO/Total scope of the educational components aimed at acquisition of 130
competencies specified in the Higher Education Standard:
3AFANTBHUI OBCAr OCBITHBLOI MPOrPAMU/TOTAL SCOPE OF THE EDUCATIONAL
PROGRAMME 240
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3. CTPYKTYPHO-JIOTN4YHA CXEMA OCBITHbOI MPOrPAMU/STRUCTURAL-AND-LOGICAL
SCHEME OF THE EDUCATIONAL PROGRAMME

1 cem 2 cem 3 cem 4 cem 5 cem 6 cem 7 cem 8 cem

3005
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5. ®OPMA ATECTALII 30,06YBA4IB BULL,OI OCBITU/ THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauia 3006yBadiB BULLOT OCBITU 3a OCBITHBOIO NporpamMoto crevianbHOCTi 113 MNMpuknagHa
MaTeMaTuKa NPOBOANTLCA Y OpMi 3aXUCTy KBanihikauinHoi poboTn Ta 3aBepPLUYETLCA BUAAYEIO
OOKYyMeHTa BCTaHOBJIEHOIr0 3pa3Ka Mpo NPUCYAXKeHHS oMy CTyrneHs 6akanaBpa 3 NPUCBOEHHAM
OCBITHbOI KBaNihikauii “6akanaBp 3 NpMKIaAHOI MaTeMaTUKKN” 3a OCBITHLOK NPOrpPamMoto
“MaTeMaTun4Hi MeToan MOAENOBaHHSA, po3ni3HaBaHHA 0bpa3iB Ta KOMM'IOTEPHOro 30py”.

KeanigikauiiHa poboTa Mmae nepenbayaTi po3B’'A3aHHA CKAAAHOMO CreLiani3oBaHOro 3aBAaHHs
NPUKNaAHOI MaTeMaTUKMU, WO XapaKTEPUIYETLCA KOMMNIEKCHICTIO Ta/abo HEBU3HAYEHICTIO YMOB, i3
3aCTOCYyBaHHAM MaTeMaTU4YHMX MeTOAIB Ta/abo nporpamMHux 3acobis.

ATecTauis 30inCHI0ETLCA BiakpuTOo i nybnivyHo. KBanidikauinHi poboTu nepeBipatoTbCA Ha 03HAKN
MopyLleHHs akagemiyHoi obpovecHOCTi Ta nicna 3axmcTy nybnikyoTbca B peno3nTtopii HTb
YHiBEpCUTETY ANS BiSIbHOrO AOCTYyny.

Attestation of students of higher education according to the educational program of the specialty
113 Applied mathematics is carried out in the form of a defense of the qualification work and ends
with the issuance of a document of the established model awarding him with a bachelor’s degree
with the assignment of the educational qualification “bachelor in applied mathematics” according to
the educational program “Mathematical methods of modeling, image recognition and computer
vision".

The qualification work should involve the solution of a complex specialized task of applied
mathematics, characterized by the complexity and/or uncertainty of the conditions, using
mathematical methods and/or software tools.

Attestation is carried out openly and publicly. Qualification papers are checked for signs of violation
of academic integrity and after defense

are published in the Scientific Technical Library (STL) repository of the University for free access.
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6. MATPULA BIAMNOBIAHOCTI MPOrPAMHUX KOMMNETEHTHOCTEA KOMMOHEHTAM
OCBITHbOI MPOrPAMU/COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS

30(30]30|30(30(30]30|30(30|no|rno|rojno|no|no|rno|(rno|rno|\no|rno|rno|no|no{rno|rno(rno|no|rno|rno|no|no|no|no|(rno|rno|rno
01|02103(04|05|06|07|08(09|01 |02 |03 |04 (05|06 (07|08 109110111 112(13(14|15(16|17|18|19|20|21 (22 (23|24 (25|26 |27
S x| x| x [ x fx o[ x x x| |x X
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o« x| IxIx|x|x|[x|x|[x|x| |x X X|x|x
o x| Ix|x|x|x|x|x|x|x| |x X X x| x|x
o X x|Ix x| x| x|x|[x|x|x|x|x
o x| | x|x|x|x X | x| x|x X x| x|x| |x|x|x|x| |x| |x
Kx|x| |x x| |x X X x| x| x| x|x
o xIxIx|x|x|x|x|x|x|x|[x| [x]|x x| x| x x|x|x|x|x|x
x| x x| x| x| x| x|x X X X | x
i X x| x|x|x|x|x x| x|x
i X X x| x
o X[
K x x| |x|x x| x
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K x| x x| |x X

e
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oK x| x|x X | x
o x| x x| |x|x
o x| x x| Ix|x|x|x x| x|x|x
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7. MATPULUA 3ABE3NEYEHHA MPOrPAMHUX PE3YJIbTATIB HABYHAHHA BIANOBIAHUMU
KOMMOHEHTAMU OCBITHbOI MPOrPAMN/ COMPLIANCE MATRIX OF PROGRAMME
LEARNING OUTCOMES WITH PROGRAMME COMPONENTS

30|30|30|30|30|30(30|30|30(r0|rOo|rno|rno|ro|rno|(rno|ro|rno|rno|ro|rno|ro|ro|rno|rno|ro|rno|no|ro\rno|rno|rnoj|rno|rno|rnoj\rno
01(02]0304(05[06]07(08[09]01 |02 [03 |04 |05 [06 |07 |08 [09 |10 |11 |12 |13 |14 |15(16|17 (1819|2021 |22 |23 |24 |25|26 |27
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