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of the Educational and Scientific Physical and Technical Institute

MNOTIOA’KEHO/AGREED:
HaykoBo-meronnuHa kowmicisi yHiBepcuTeTy 31 crneuianbHocTi Fl1  Ilpuknanna
Matemaruka (mpotokon Ne BT «  » 20 p.)/ The Scientific and
Methodological Commission of the University on speciality F1 Applied Mathematics
(minutes of meeting N of 20 )

T'omosa HMKYVY- F1 /Chairman of the SMCU- F1
Oner YEPTOB/ Oleg CHERTOV

Metoanuna paga KIII im. Irops Cikopcbkoro (mpotokon Ne  Bix p.)/
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research center
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Ivan KOVALETS,
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Xaps Imutpo,

CTyzeHT 1 Kypcy MaricTpatyp 3a criemianbHicTio 113 [Tpukinangna maremaruka /
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EBouronis OII/Evolution of the EP:
3asnauaroms Kopomky icmopito 3anouamxysanuns OIl, emanu nacmynuux oHo81eHb
3a  pesyromamamu nepeansdy OIl ma s3minu axi Oyiu eumeceni oo OIl 3a

pe3yiemamamu. makux OHO6/1EeHb.
Bnepme OINIT “MareMaTndHi METOIM MOJIETIOBaHHS, PO3ITi3HABAaHHS 00pa3iB Ta OE3MeKH JaHuX 3a

cnemianpHicTio 113 “IlpuknagHa maremaruka” Oyma po3pobmena y 2018 pori y 3B’SI3Ky 3
3aTBEP/KEHHSIM CTaHAapTa BUIIOI OCBITH 3a crnerianbHicTio 113 “TlpuknagHa maremaruka” Juis
nepuioro (0akanaBpChbKOT0) PiBHS BHUIIOI OCBITH, KU Oyno 3arBepkeHo HakazoM MOH VYkpainu
Bin 13 mucromama 2018 poky Ne 1241 rta yBemenuit B giro 3 2018/2019 HaBuanbHOTO POKY
(https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/12/21/113-prikladn
a-matematika.bakalavr-1.pdf). Yci monoxxenns ta Bumoru Oyio BpaxoBano B OINIT.

[Tounnatouu 3 2018 poky, npoBoaunack nociigoBHa moaepHizauist OOII 3 BpaxyBaHHSIM TeHIEHIIIN
PO3BHUTKY Tajy3i, PO3IIMPEHHS MOXUJIMBOCTEH (hOpMyBaHHS 1HAMBIAYalbHOI TPaEKTOpii HABYAHHSI
3100yBadyiB. Y 2021 pomi mporpamy Oyno mepediMEHOBaHO Ha ‘‘MareMaTuyHi METOIH
MOJICITIOBaHHS, pO3Mi3HaBaHHSA o0pa3iB Ta KoMIO'toTepHOro 3opy”. Jlo mepeniky OCBITHIX
KOMIOHEHTIB Oyno nomano “Mogeni cydacHoi (i3uku”, A0 KaTajgory BHOIPKOBUX TUCIMILIIH
nepeHeceHo “Jlocnimpkenus onepauiii”’. B 2021 poui cTtBOopeHo HOBY Kadenpy ‘“MareMaTHUHOTO
MOJICTIIOBAaHHS Ta aHamizy naHux’. 3 2022 poky Ans pO3MIHUPEHHS MOXIJIMBOCTEH HAOyTTS
npodeciiHuX HaBUYOK CTYJACHTAMH HOBOCTBOPEHOIO Kadeapy Oyiio 3ampoBakeHO CepPTUdIKaTHY
nporpamy «Mogeni aHanizy paHmx gna KOMM'IOTEPHOro  30py» ANs  MepLuoro
(bakanaBpCbKoOro) piBHA BULLOT OCBITU. BBegeHO OCBITHIN KOMMNOHEHT “Komm toTepHa
rpadika”.

3 2023 poky [uisl BIOCKOHAJIEHHS MPOQeCiiHUX MUCIUILTIH, MO0 (HOPMYIOTh OOIUYUS MPOTPAMH,
BBEJCHO A0 LUKy IMpodeciifiHoi MmiaroroBku «BcTym 10 KOMI'IOTEPHOTO 30py» (3aMicTh
Maremaruusi Mozeni Gi3uKn) Ta «AJTOPUTMHU 1 METOAM POHOBOTO IHTEIICKTY».

V¥ 2024 poxi go OIIII Oynu BHeceH1 Taki 3MIHH:

- BHECEHO 3MiHM y BianmoBiaHocTi 10 Hakasy HO/1/263/24 Bix 08.04.2024 «IIpo opranizarito
Ta TUIaHyBaHHS OCBITHBOTO mporecy Ha 2024-2025 HaBuajabHHUM pik» (30UIBIIEHO 00CAT OCBITHIX
KOMIIOHEHTIB, BHUBUCHHS SKHX 3aBEpIIYETbCS EK3aMEHOM, TapMOHI30BaHO 0OCAT OCBITHIX
KOMITOHEHTIB MKy 3arajibHoi Ta npodeciiiHol MiAroTOBKH) ;

- BBEJICHO OCBIiTHI KOMIIOHeHTH “Beryn mo cremianpHOCTI”, “lHTENekTyansHi 009MCIeHHS”,
“OCHOBHU KOMII'FOTEPHOTO 30Dy’

- 70 KaTajory BHOIpKOBHX IHCLUILIIH nepeHeceHo "®PyHKUioHanbHWUA aHanis", "Teopito
KepyBaHHSA", "MopentoBaHHS MNPUPOOHUYNX, E€KOHOMIYHUX Ta couiasibHUX npouecis”,
“AJNTOPUTMH 1 METOIN POMOBOTO 1HTETIEKTY .

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-prikladn


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

a-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
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.



1. IPO®LJIb OCBITHBOI MIPOT'PAMMH/ EDUCATIONAL PROGRAMME PROFILE

1 — 3araabHa indgopmanisi/General information

ITosua Hassa 3BO Ta
HABYAJIBHOTO MiIPO3/iny/
Full name of HE institution
and faculty/institute

HarionansHMil TEXHIYHUN
yHiBepcuTeT Ykpainu “KuiBcbkuii
MOJIITEXHIYHUI 1HCTUTYT IMEHI1
Irops Cikopcebkoro”,
HapuansHO-HayKOBHI
Di3UKO-TEXHIYHMI IHCTUTYT

National Technical University of
Ukraine "Ihor Sikorsky Kyiv
Polytechnic Institute", Educational
and Research Institute of Physics
and Technology

CrymiHb BUIIOI OCBITH Ta
Ha3Ba kBamidikamii/ Higher
education degree and
qualification title

Cryninp — 0akanaBp
Kaamidikarris OakamaBp 3
MPUKIIATHOT MaTeMaTHKH

The degree is bachelor

Qualification — bachelor's degree 1
Applied Mathematics

Odiniiina vazea OI1/
Educational programme
official title

“MaremMaTH4Hi METOIU
MOJICITIOBAHHS,  PO3Ii3HAaBaHHS
o0pa3iB Ta KOMI FOTEPHOTO 30py”’
MEPIIOTo

(OCBITHBO-IPO(DECIHHOT0) PiBHS

“Mathematical methods of
modelling, pattern recognititon and
computer vision” first (educational
and professional) level

Tun gummomy ta oocsr OI1/
Diploma type and EP scope

Juniom GakanaBpa, OMUHUYHUML;
Ocsimus___cknadosa: 240 kpen.
€KTC, wHopmaruBHMI  TepMiH
miaroToBku 3 poku 10 micsIis.

bachelor's degree, single;
Educational component: 240 Final
tests , the standard training period i
3 years and 10 months.

Iadopmanis npo
akpenuTariito / AcFinal
testation information of EP

Jara Bumaui cepTudikara mpo
aKpeIUTAIlI0 OCBITHBOI MPOTPaMU
07.07.2023 Ne 5483

Crpok nmii  ceprudikara mpo
aKpeIUTallil0 OCBITHBOI MPOrpaMu
01.07.2028

Date of issuance of the educational
program acFinal testation
certificate 07.07.2023 No. 5483

The validity period of the
educational program acFinal
testation certificate is 07/01/2028

wuxn, piseas BO/ Education
cycle, level of HE

HPK VYkpainu — 6 piBeHb
QF-EHEA — nepuuii nukn
EQF-LLL — 6 piBenn

NRK of Ukraine - 6th level
QF-EHEA — the first cycle
EQF-LLL — 6th level

[epemxymoBu/Prerequisites

HasBuictb IOBHOI 3arajabHOT

CepeNHbOI OCBITH

Availability of complete general
secondary education

®dopma 3100yTTS OCBITH/
Forms of Education

Jlenna ¢hbopma HaBUaHHS

Full-time education

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

VYkpaiHcbka

Ukrainian

InTepHer-anpeca
po3mimenHs OIT /URL of the
educational program

https://osvita.kpi.ua/113_ OPPB M
MMROKZ

https://osvita.kpi.ua/113_ OPPB M
MMROKZ

2 — Meta ocBiTHbOI nporpamu/Educational programme purpose

Merta oCBITHBOI HpOTrpamMu: MiAroTOBKa (axiBI,
MaTreMaTu4Hi

3J1aTHOTO
HIMPOKOTO
3aCTOCYBaHb

BUPINIyBaTH
CIEeKTpy B

METOIU Ta HOBITHI

KOMIT'FOTEPHHX
BUKOPHCTOBYBATH 1 BITPOBA/KYBAaTH MaTeMaTHYHi
TEXHOJIOTil B

3a1a4i
CYYacCHHX
TEXHOJIOTIH;

ramxysi mathematical

rajysi

The purpose of the educational program: training
of a specialist capable of solving a wide range of

problems in the field of modern

applications of computer technologies; use ang
implement mathematical methods and the lates]
technologies in the field of decision support




HIATPUMKH TPUHHATTS pIlIeHb, PO3IMi3HABAHHS
0o0pa3iB Ta KOMI FOTEPHOTO 30pYy; 3a0e3MedeHHs

dbyHIaMEHTAIbHOT ~ MIATOTOBKKM Ta  HaBHYOK
oesnepepBuoi  ocitu  (life-long  learning);
TapMOHIHHICTh,  0araTOBUMIpHICTb  OCBITH;

IHTerpaIlisi HayKOBO-1HHOBAIIMHOI Ta MPaKTHYHOI
TSUTPHOCTI 1 HABYAJIIBHOTO TPOIIECY; OpIE€HTAIlis
Ha MDKHapomHi BuMorm B TrTamy3i (ACM
Curriculum Committee); opieHTalisi HA BUMOTH
PHHKY TIpalll Ta AyajbHYy OCBITY.

pattern recognition and computer vision; provisior
of fundamental training and skills of continuous
education  (life-long  learning);  harmony
multidimensionality of education; integration of
scientific, innovative and practical activities ang
the  educational process;  orientation  tc
international requirements in the field (ACM
Curriculum Committee); orientation to thg
requirements of the labor market and dua
education.

3 — XapakTepucTuka ocBiTHLOI nporpamu/ Educational programme characteristics

IIpeomemna obnacmu/Subject area

OO0’ €KTH BUBYEHHS Ta AISIILHOCTI: MaTeMaTUYHI
METOJIH, MOJIE1, AJITOPUTMHU Ta IPOTrPaMHE
3a0e3mnedyeHHsl, 0 MPU3HAYEH] TS 0 CIIKEHHS,
aHaJi3y, MPOEKTyBaHHS MPOIIECIB 1 CUCTEM B
PI3HOMaHITHUX KOHKPETHHUX MPEIMETHHX
oOnacrsx.

[ini HaBYaHHS: MiArOTOBKA (axiBIliB, 3MATHHUX:

- QopMynroBaTH, PO3B’S3yBaTH ¥ y3arajabHIOBATH
NPaKTUYHI 3ajaul 3 BUKOPUCTaHHSIM
(dyHIaMEHTAIBPHUX Ta CHEIaNbHUX MPHUKIAJIHUX
METO/IiB MAaTeMaTHYHHX 1 KOMIT FOTEPHUX HaYK;

- pO3B’A3yBaTH 3amadi MaTeMaTH4YHOTO
MOJICTIOBAaHHSI MPOIECIiB 1 SIBUII B YMOBax
HEBU3HAYCHOCTI Ta HEMOBHOTH iH(opMaIii om0
(YHKITIOHYBaHHSI CHCTEMH 00’ €KTIB;

- OynmyBatH, JOCHiDKYBaTH Ta 3acTOCOBYBAaTd
MareMaTU4Hi MOJIENi, U0 IPYHTYIOThCS Ha JaHUX Ta

Ha 3HaHHSX, CTBOPIOBATM Ta EKCIUTyaTyBaTH
nporpamMHe 3a0e3MeUeHHS.
Teopernunmii 3MIiCT ~ mpenMeTHoi  oOnacTi:

MaremaTu4Hi METOJH, [0 3aCTOCOBYIOTHCS B HayIli,
imKeHepii, Oi3HeCi Ta NPOMHCIOBOCTI, a TaKOX
AITOPUTMH 1 IpOTpaMHi 3aco0u 1X peasizarii.
MeTtoan, METOOMKH Ta TEXHOIOTI:

- IPUKJIA/IHI MaTEMAaTHYHI METOAM Ta aJTOPUTMHU;

- METOOWKH BHPIIIEHHS IHXEHEPHUX, HAYKOBHX,
COIIaJIbHO-€KOHOMIYHMX ~ 33/ad 32  JJOIIOMOTOIO
CHelliayli30BaHuX MPOrpaMHUX 3ac001B;

- iHbopMarliitai TEXHOJIOT1i MPOBEICHHS
KOMIT FOTEPHOT'O MOZEIOBAHHS Ta
00YHCITIOBAIEHOTO eKCIIEpUMEHTY,
IHTETIEKTYyaJIbHOTO aHaI3y JTaHHX.

[HCTpyMeHTH Ta oOnagHaHHS: KOMII IOTEp,
KOMII'FOTEpPHI Ta COIiabHI MEepexi,
Ccrieriagi3oBaHi MporpaMHi 3acoou

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




Opicnmauyis

Oll/Aspect

OcsiTHBO-TIpO(heciiiHa

Educational and professional

Ocnoeruil ¢hoxyc

Oll/Main focus

baszosuii ghoxyc OI1 —maremaTnaHe MOJICITIOBAHHS
Ta ONTUMI3AIlisl CHCTEM 1 TTPOIIECiB, KOMITIOTEPHE
PO3B’sI3aHHS IHUPOKOTO CIIEKTPY MPUKIIATHUX
3a/1a4, B TOMY YHUCIIi B TTY35X MiATPUMKH
NPUAHATTSA pillIeHb, PO3ITi3HaBaHHs 00pa3iB Ta
KOMIT IOTEPHOTO 30PY

Knrouoei cnosa: mareMaTHUHI METOIH, aJITOPUTMH,
MaTeMaTHYHE MOJCIIOBAHHS, OIITHMI3allis,
po3Mi3HaBaHHS 00pa3iB, MallTMHHE HABYaHHS,
aHaJi3 JaHUX, BEJIMKI JaHi, KOMIT IOTepHUH 31p

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

Ocobnusocmi

Oll/Features

Oco06nuBiCTIO OCBITHBOI IporpaMu "MareMaTuyHi
METOAM MOJICIIOBAaHHS, pO3Mi3HaBaHHs 00pa3iB Ta
KOMI'IOTEpHOTr0 30py" € pyHIaMeHTaIbHA
MiArOTOBKA 3 MaTEMaTUKHU, (13UKH 1
KOMII'FOTePHUX HayK, IMiJICUJIEHA TPaKTUYHa
MiArOTOBKA, CIIPSIMOBAHICTh HA OE€JHAHHS
MaTeMaTUYHOTO MOJICITIOBAHHS 3 IIEPEJOBUMHU
TEXHOJIOT1SIMH KOMITFOTEPHOTO 30Py Ta
posmi3HaBaHHs 00pa3iB. Ls nporpama Hanae
CTYJIEHTaM MOXJIUBICTb 3aCBOE€HHS INIMOOKHUX
3HaHb 3 MATEMATUYHUX METO/IIB, HEOOX1THUX IS
MOZICTIOBAHHSI CKIIQJIHUX MPOIIECIB, 8 TAKOXK
OBOJIOJIIHHS HABUYKAMU POOOTH 3 Cy4YaCHUMHU
IHCTpYMEHTaMHU KOMITFOTEPHOTO 30py Ta
posmizHaBaHHs 00pa3iB. Take moegHAHHS
JI03BOJISIE BUITYCKHUKAM MPOrpamMu e(peKTUBHO
BUPILIYBaTH 3aBJaHHA y Pi3HUX cdepax, Bif
HAyKOBHX JIOCIIIKEHb /10 pO3pOOKH 1HHOBAIIIHUX
TEXHOJIOT1H y cepi TYyUHOTO IHTENEKTY,
KOMIT'FOTEPHOTO 30pYy, aBTOMAaTH3aIlii BUPOOHUIITBA
Ta HIIUX TaTy3ei.

TicHa HaykoBa cmiBHpals 3 MPOBIIHUMU
YHIBEpCUTETaMH 1 HAyKOBUMH YCTaHOBaMH CBITY i
Vkpainu, 3amydeHHs 10 peasizaiii OCBITHBO1
IpOrpaMy BUKJIAIauiB i3 4UCIIa IPOBIAHUX
HayKOBIIIB 1 (axiBLIB B cepi aHaTI3y JaHUX 1
KOMII’FOTEPHOTO 30pY, MOXKIIUBICTb IPOBEICHHS
0aKamaBpChKUX JTOCIIKEHb B PAMKaX peaJbHUX
MDKHapOIHUX MPOEKTIB T03BOJISIE CTYICHTaM
OTpUMATH LIHHUH T0CBIJl y4acTl B MIKHAPOIHUX
HAayKOBUX KOJIEKTHUBAaX, PO3BUBATU MIKKYJIBTYpHI
KOMYHIKaI[1l{HI HAaBUYKHU Ta OTPUMYBATH JOCTYII
JI0 HOBITHIX TEXHOJIOT1H Ta METOAIB AOCTIIKEHD Y

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 cooperatior
with scientists from different countries.

CITIBITpaIli 3 BACHUMH 3 PI3HUX KPaiH.




4 — IlpupaTHicTh BUNMYCKHUKIB 10 NPANEBJAIITYBAHHS Ta NMOJAJBIIOT0 HABYAHHS/
Eligibility of graduates for employment and further study

IIpuoamnicmo 0o npauesnawmysanns/Eligibility for employment

BinnmosigHo g0 JlepxaBHoro kiacugikatopy
npodeciii 1K 003:2010 BUIYCKHUKH MOXYThb
IpaIlOBaTH Ha 10Caax, M0 BiANOBIIaI0Th
KJacuQiKaliiHUM yTpyHOBaHHSIM:

3121 daxiBerp 3 iHPOPMAIIITHUX TEXHOIOT1H
3439 daxiBeup (MpUKIaJHA MaTeMaTHKa)

BurmmyckHHKHM OCBITHBOT IPOTPaMU MOXYTh
npamoBaru cnerianicramu 3 [T-rexHomnorii,
CHCTEMHUMH aHAIITUKAMHM, aHAITHKAMH TaHUX,
PO3pOOHUKAMHU POTPaMHUX 3aC001B,
NPUKIaJHUMHU POTrpamMicTaMu, KOHCYJIbTAHTAMH 13
3aCTOCYBAaHHS METOJ[IB MAaTEMAaTHKH 1 CTATUCTUKHU
JUTSL PO3B’ SI3aHHS IPHUKJIATHUX 33149 [ITHPOKOTO
CIIEKTPY, aaAMiHiCTpaTopaMy 0a3 JaHUX.

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, datz
analysts, software developers, application
programmers, consultants on the application of
mathematics and statistics methods for solving a
wide range of applied problems, database
administrators.

Tooanvwe nasuanus/Further study

[TponoBKEHHS OCBITH 3a APYTUM MaricTepChbKuM
piBHEM BHUIIOi OCBITH. HAOYTTS JTOIaTKOBUX
KBaMiiKaIii B CACTEMI MICISTUTIIOMHOT OCBITH.

Continuation of education at the second master's
level of higher education. acquisition of
additional qualifications in the postgraduate
education system.

5 — BukJjaaanns ta oniHoBaHHs/Teaching and assessment

Buxnaoanns ma nasuanns/Teaching and studying

[Tporpamoro nependa4eHo CTyIeHTOIEHTPOBAHE
HaBUYaHHS. BUKIanaHHs MPOBOTUTHCS y TAKUX
dopmax: neKIii, MpaKTU4YHi Ta CeMiHAPChKi
3aHATTS, KOMIT I0OT€PHI IPAKTUKYMHU 1 J1abOpaTopHi
po0OoTH; KypcOBi pOOOTH; TEXHOJIOTisI 3MIIIIAHOTO
HaBYAHHS 32 JACSIKHUMH OCBITHIMU KOMIIOHEHTAMH,
MPAKTHKHU; BUKOHAHHS JUTUIOMHOT pOOOTH
(6aKaaaBpPCHLKOI TUIIJIOMHOI pOOOTH)

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)

Ouiniosanns/Assessment

O1iHIOBaHHS 3HaHb CTYICHTIB 31HCHIOETHCS Y
BinoBigHOCTI A0 [lonoxeHHs PO PEUTHHTOBY
CHUCTEMY OIIIHIOBAaHHS PE3yJIbTaTiB HABYaHHS B
KIII im. Iropst Cikopebkoro 3a ycima BUIaMH
ayJIMTOPHOI Ta M03aayIUTOPHOI poOOTH (BX1THHIM,
MOTOYHU, KaJleHAAPHUH, IMiICYMKOBUI
KOHTPOJIb); YCHHUX Ta MHUCHhbMOBUX €K3aMEHIB,
3aJTiKiB

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

6 — Ilporpamui komnereHTHOCTI/Programme competencies

I[umezepanvra komnemenmuicmyv/Integral competence

31aTHICTh PO3B’A3yBaTU CKJIAHI CIIeliani3oBaHi

3a/1a4l  Ta TPAKTUYHI MPOOJIEeMU TPHUKIATHOL
MareMaTtuku y mnpodeciiiHiii IisabHOCTI abo y
MpoIleCci HaBYaHHS, 10 Nependadae 3acTOCyBaHHS
MaTeMaTUIHHUX Teopin Ta METO/IB i
XapaKTePU3YETHCS KOMIUIEKCHICTIO Ta
HEBU3HAYEHICTIO 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.




3aecanvui komnemenumnocmi (3K)/General competencies

3K 1 3MaTHICTD YYUTHUCS 1 OBOJIO/IIBATH Ability to learn and master moderr
CYYaCHUMH 3HAHHSIMH. knowledge.

3K 2 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y Ability to apply knowledge in practica
MPAKTUIHUX CUTYAIlisX. situations.

3K 3 3n1aTHICTh TEHEpYBaTH HOBI 1/1€1 Ability to generate new ideas (creativity).
(KpeaTHBHICTB).

3K 4 3natHICTh OyTH KPUTHYHUM i The ability to be critical and self-critical.
CaMOKPUTHYHHM.

3K 5§ 3MaTHICTD TPOBECHHS TOCITIDKCHD Ha Ability to conduct research at the
BIJINOBITHOMY PiBHI. appropriate level.

3K 6 31aTHICTD 1O aOCTPAaKTHOTO MHUCIIEHHS, Ability to abstract thinking, analysis and
aHaJi3y Ta CHHTE3Y. synthesis.

3K 7 31aTHICTD JI0 MOIIYKY, 00pOOJIeHHs Ta Ability to search, process and analyze
aHami3y iHbopMalii 3 pi3HUX JHKEPEIL. information from various sources.

3K 8§ 3HaHHS Ta PO3YMIHHS MPEAMETHOT 00IacTi Knowledge and understanding of the subjec
Ta po3yMiHHS PO eciitHOl AISTBHOCTI. area and understanding of professional

activity.

3K 9 3naTHICTh CIIKyBaTHCs 3 ipeacTaBHukamMu | Ability to communicate with representative
iHImuX npodeciitHux rpym pizHoro piBHA (3 | of other professional groups of different
EKCTIepTaMU 3 1HIIUX Taly3ei 3HaHb/BUIIB levels (with experts from other fields of
€KOHOMIYHOI JiSNILHOCTI). knowledge / types of economic activity).

3K 10 | HaBuuku y BukopucranHi indopmariitaux i | Skills in the use of information and
KOMYHIKAI[IHHUX TEXHOJIOTIH. communication technologies.

3K 11 | 3narHicTh mpamroBaTH B MIKHAPOIHOMY Ability to work in an international context.
KOHTEKCTI.

3K 12 | Busnauenicth i HAIOJENIMBICTD 100 Definiteness and perseverance in terms of
IIOCTABJIEHNUX 3aBJAHb 1 B3ITUX 000B’A3KIB. tasks and responsibilities.

3K 13 | HaBuuku mi>kocoOucTicHOT B3a€MOii. Interpersonal skills.

3K 14 | 3natHicTh peanizyBaTu CBOI IIpaBa i The ability to exercise their rights and
000B’SI3KH SIK YICHA CyCITUILCTBA, responsibilities as a member of society, to
YCBIJOMITIOBATH LIHHOCTI TPOMASTHCHKOTO realize the values of civil (free democratic)
(BLIBHOTO IEMOKPATHYHOTO) cycmiiabcTBa Ta | society and the need for its sustainable
HEOOX1/IHICTh HOT0 CTAJIOr0 PO3BUTKY, development, the rule of law, human and
BEPXOBEHCTBA TpaBa, Mpas i cBoOo monuHu | civil rights and freedoms in Ukraine.
1 TpoMajsTHUHA B YKpaiHi.

3K 15 | 3amarnicTh 30epiratu Ta NpUMHOXYBaTu Ability to preserve and multiply moral,
MOpaJibHi, KyJIbTypHi, HAyKOBI IIIHHOCTI 1 cultural, scientific values and achievements
JOCSITHEHHSI CYCIUIHCTBA HA OCHOBI of society based on understanding the histor
PO3YMIiHHS iICTOPIT Ta 3aKOHOMIPHOCTEH and patterns of development of the subject
PO3BHUTKY MPEAMETHOI 001acTi, il MicIs y area, its place in the general system of
3araJibHil CUCTEMI1 3HaHb PO NMPHUPOAY 1 knowledge about nature and society and in
CYCTUIBCTBO Ta Y PO3BUTKY CYCILIIbCTBA, the development of society, techniques and
TEXHIKU 1 TEXHOJIOT1, BUKOPUCTOBYBAaTU technologies. active recreation and a healthy
Pi3H1 BUJIU Ta GOPMH PYyXOBOI1 aKTUBHOCTI lifestyle.
JUTSL aKTUBHOTO BiATIOYMHKY Ta BEICHHS
340POBOTO CIIOCOOY JKUTTS.

3K 16 | 3narHicTh yXBamtoBaTH PIllICHHS Ta ISTH, The ability to make decisions and act in

JOTPUMYIOYHUCH TPUHITUITY HETIPUITYCTHMOCTI
KOpYyHIii Ta Oyab-SKUX 1HIIMX MPOSIBIB
HEJT00POYECHOCTI

accordance with the principle of
inadmissibility of corruption and any other
manifestations of dishonesty




3K 17 | 3narnicTs 3axuinatu baTbkiBIIMHY Ability to defend the Motherland
Daxoei komnemenmuocmi (PK)/Professional competencies
®K 1 | 3parHicTh BUKOpUCTOBYBAaTH i ajantyBatu | Ability to use and adapt mathematica
MaTeMaTUy4Hi Teopii, MeTonu Ta npuiiomu ais| theories, methods and techniques to prove
JIOBEICHHS MAaTEMAaTUYHUX TBEP/KEHb 1 mathematical statements and theorems.
TEOPEM.
®K 2 | 3naTHICTH BUKOHYBAaTH 3aBIaHHS, Ability to perform tasks formulated ir

chopMyIIbOBaHI y MaTeMaTu4Hii popmi. mathematical form.

DK3 31aTHICTh 0OMPATH Ta 3aCTOCOBYBATH The ability to choose and apply mathematica
MaTeMaTH4HI METOIH ISl O3B’ sI3aHHS methods for solving applied problems
MPUKIATHUX 3a/1a4, MOJICNIIOBaHHs, aHami3y, [ modeling, analysis, design, management
IIPOEKTYBaHHsI, KEPYBaHHs, IpOrHo3yBaHHs, | forecasting, decision-making.

NPUMHATTS PIllICHb.

DK4 31aTHICTb PO3pOOISATH ANTOPUTMH Ta Ability to develop algorithms and datz
CTPYKTYpPH JaHUX, IPOrPaMHi 3aCO0H Ta structures, software tools and softwarg
MPOrpamMHy JTOKYMEHTAIIIIO. documentation.

DKS5 31aTHiCTh MPOEKTYBaTH Oa3u JIaHUX, Ability to design databases, informatior]
iHpOpMaIliiiHiI CHCTEMH Ta PecypCH. systems and resources.

DK6 3naTHicTb po3B’s3yBaTH npodeciiini 3anaui 3a | The ability to solve professional tasks with
JIOTIOMOT'0}0 KOMII'FOTEPHOI TEeXHIKH, the help of computer equipment, computel
KOMIT'FOTEPHUX MEPEX Ta [HTepHETY, B networks and the Internet, in the environmen
CCPCAOBHIIIL CyqaCHHUX OINCPALIMHUX CUCTEM, 3 | of modern operating systems, using standarg
BUKOPHUCTAHHSM CTaHAAPTHUX O(iCHUX office applications.

JIO/1aTKIB.

DOK7 31aTHICTB eKCILTyaTyBaTH Ta o0ciyroByBatd | Ability to operate and maintain software of
IpOrpamHe 3a0€3IEeYEeHHs aBTOMaTU30BanuX Ta [ automated and information systems of
iHpOpMAIIHAX CUCTEM PI3HOTO MPU3HAYEHHS. | various purposes.

DKS 31aTHICTh BUKOPUCTOBYBATH Cy4acHi Ability to use modern programming and
TEXHOJIOTIi MporpamMyBaHHs Ta TECTYBaHHS software testing technologies.

MPOTpaMHOTO 3a0€3MEUCHHS.

DK 9 31aTHICTH 10 MPOBEICHHS MATEMaTHYHOTO 1 Ability to conduct mathematical ang
KOMII’ FOTCPHOTO MOJICIIFOBAHHSI, aHAII3Y Ta computer modeling, data analysis and
00poOKH IaHNX, OOYHCITIOBATILHOTO processing, computational  experiments
eKCIIEPHMEHTY, PO3B’A3aHHs ‘1}0pMaﬂ130BaHHX solving  formalized  problems  using
3aj1a4 3a JIONIOMOTOI0 CIeliali30BaHUX specialized software tools.

MpOrpaMHUX 3ac00iB.

®K 10 | 3marHicTh CTBOPECHHS TOKYMEHTIB Ability to create established reporting
BCTAHOBJICHOI 3BITHOCTI, BUKOPUCTAHHS documents, use regulatory and lega
HOPMAaTHBHO-TIPABOBHX JOKYMEHTIB. documents.

®K 11 | 3parnicts 10 oprasizauii po6oTu konektuBy | Ability to organize the work of a team o

BHUKOHABIIIB, IPUIMaHHA JOLUIIBHUX Ta
€KOHOMIYHO OOTPYHTOBAHUX OpraHizaliiHuX
Ta YIPABIIHCHKUX PillleHb, 3a0€3MeUEHHS

performers, make appropriate and
economically justified organizational anc
management decisions, ensure safe working
conditions.




0e3neyHuX yMOB Mpalli.

@K 12 | 3paTHiCcTh 10 MONIYKY, CHACTEMaTUYHOTO The ability to search, systematically study
BHUBYCHHS Ta aHAI3y HAYKOBO-TEXHIYHOL and analyze scientific and technica
iH(opMmallii, BITYU3HAHOTO i 3aKOPIOHHOTO information, domestic and foreign experiencd
JIOCBiLYy, TIOB’3aHOTO 3 3aCTOCYBaHHSIM related to the application of mathematica
MaTeMaTHaHIX MeTOIlil% JUTSL TOCITIJDKCHHST methods for the study of various processes
PI3HOMAHITHUX TPOLIECIB, SBUII[ T CUCTEM. phenomena and systems.

®K 13 | 3pmarHicTh 3po3ymiTi HocTaHOBKY 3aBmaHHsA, | The ability to understand the statement of thg
copMynb0BaHy MOBOIO TIEBHOI ITPEIMETHOT task, formulated in the language of a certai
rajysi, 31iHCHIOBATH MONIYK Ta 30ip subject area, to search and collect thg
HEOOX1IHMX BUXITHUX TaHHUX. necessary initial data.

®K 14 | 3aarHicTh CHOPMYITIOBATH MAaTEMATHUHY The ability to formulate a mathematica
IIOCTaHOBKY 3a/iadi, CIMPalOYHCh Ha statement of a problem, based on a statemen
TIOCTAHOBKY MOBOIO IPEIMETHOI ray3i, Ta in the language of the subject field, and tq
obuparu MeToz il po3B’s3aHHsL, o 3a0e3neuye | choose a method of its solution, whick
NOTPiOHI TOYHICTH 1 HAAIHHICT PE3YJIBTATY. ensures the required accuracy and reliability

of the result.

®K 15 | 3parnicts Opary yuacTs y CKiIaJaHHI The ability to participate in the preparation o
HayKOBUX 3BITiB 13 BUKOHAHHX scientific reports from the performec
HAYKOBO-JIOCIIIHKUX POOIT Ta y BIPOBAUKEHHI | scientific  research works and in  thg
Pe3yJIbTaTiB NPOBEICHHUX AOCIIKEHb 1 implementation of the results of thg
PO3poGoK. conducted research and development.

®K 16 | 3narHicTh 10 ePeKTHBHOI podeciitHoT Ability to effective professional written and
IHMCHMOBOI i yCHOT KOMyHIKalii yKpaiHcbkoro | oral communication in Ukrainian and one of
MOBOIO Ta OiHI€r0 3 odiniiHux Mo €C. the official languages of the EU.

®K 17 | 3pmaTHICTH 3aCTOCOBYBAaTH METOAU Ability to apply pattern recognition ang
po3mi3HaBaHHS 00pa3iB Ta KOMIT IOTEPHOTO computer vision methods to applied
30py [0 NMPpUKIaTHHUX 3a1a4 problems.

@K 18 | 3maTHICTD OLIHIOBATH KOPEKTHICTh The ability to assess the correctness of
3aCTOCYBaHHS MAaTeMaTHYHNX MOJEIICH Ta applying mathematical models and methodj
METO/IIB JI0 MPOOJIEMHUX CUTYaIlii to problem situations.

@K 19 | 3patHicTh 3acTOCOBYyBaTH MeToAM MiATpuUMKH | Ability to apply decision support methods it
NPUAHATTS PIlIeHb B MPUKIATHUX 3a/1a49aX applied tasks.

7 — lIporpammui pe3yasratu Hap4anHs (IIPH)/
Programme learning outcomes (PLO)
ITPH | /lemoHcTpyBaTH 3HaHHS ¥ po3yMiHHS ocHOBHUX | Demonstrate knowledge and understanding

1 KOHIIENIIH, TPUHIMIIB, TEOPil NpUKIagHOT of basic concepts, principles, theories of

MAaTeMAaTHUKH 1 BHUKOPHCTOBYBATU iX Ha HpaKTI/ILIi.

applied mathematics and use them ir

practice.

ITPH 2

BosnozitH 0CHOBHUMHU MOJNOXKEHHIMU Ta
METOJJaMH{ MaTeMaTU4HOr0, KOMIIJIEKCHOTO Ta
(byHKI10HAIBHOTO aHaJi3y, JTiHIMHOT anreOpH Ta
Teopii YKces, aHaJITHYHOT reoMeTpii, Teopii
nudepeHiaIbHUX PiBHAHb, 30KpeMa pIBHIHb Y
YaCTUHHMX TOXIIHUX, TeOpii HMOBIPHOCTEH,
MaTeMaTHYHOI CTATUCTUKH Ta BUIIAIKOBHX

To have basic principles and methods of
mathematical, complex and functiona
analysis, linear algebra and number theory
analytical geometry, theory of differentia
equations, in particular partial differentia
equations, probability theory, mathematica




HpO]_ICCiB, YHUCCIIbHUMH MCTOJaMHU.

statistics and random processes, numerica
methods.

IIPH 3

®dopwmarnizyBaru 3aaa4i, cOpMyJIbOBaHI MOBOIO
MEBHOI MPEIMETHO] raiysi; GopMysIroBaTH ix
MareMaTUYHy MMOCTaHOBKY Ta 00MpaTH
parioHaJIbHHUIA METO BUPIIIICHHS;, PO3B’sI3yBaTH
OTpUMaHi 3a/1a4i aHATITHIHUMH Ta YHCEITLHUMHI
METO/IaMH, OIIIHIOBATH TOYHICTh Ta
JIOCTOBIPHICTh OTPUMAHKUX PE3YJILTATIB.

Formalize tasks formulated in the languagg
of a specific subject area; formulate thei
mathematical statement and choose a rationa

solution method; to solve the obtained
problems by analytical and numerica
methods, to evaluate the accuracy ang

reliability of the obtained results.

ITIPH 4| BukonyBaTH MaTeMaTU4HUH OMKC, aHATI3 Ta Perform mathematical description, analysig
CHHTE3 IMCKPETHUX 00’ €KTIB Ta CUCTEM, and synthesis of discrete objects and systems
BHKOPHCTOBYIOYH HOHSTTSI i METOAM XUCKPETHOT| using the concepts and methods of discretq
MaTeMaTHKH Ta TCOP1l aIrOPUTMIB. mathematics and the theory of algorithms.

IIPH 5| Ymitu po3po0nsaTi Ta BUKOPUCTOBYBATH Ha Be able to develop and use in practicg

MPAKTHULI AJITOPUTMH, NIOB’3aH] 3
anpoKcUMalli€ro (PyHKIIOHATBHUX 3aJI€KHOCTEH,
YHCENbHUM IU(EPEeHIIIIOBAaHHIM Ta
IHTErpyBaHHIM, PO3B’SI3aHHSIM CUCTEM
anreOpaiyHux, quQepeHiaIbHuX
TaiHTErpajbHUX PIBHSIHb, PO3B’SI3aHHAM
KpaoBHUX 337134, MOIIYKOM ONTHMAJIbHUX
pIllICHB.

algorithms related to approximation of
functional dependencies, numerica
differentiation and integration, solution ol
systems of algebraic, differential and integra
equations, solution of boundary valug
problems, search for optimal solutions.

ITPH 6

Bonoaitu ocHOBHHMHU MeTO1aMu pO3pOOKHU
JUCKPETHHUX 1 HEMEPEePBHUX MAaTEeMaTUYHUX
Mojieniel 00’ €KTIB Ta MPOLECiB, aHATITUYHOTO
JOCITI/DKEHHS IIUX MOJIeNIel Ha MpeIMeT
ICHYBaHHS Ta €IUHOCTI iX pO3B’S3KY.

To have the basic methods of developing
discrete and continuous mathematical models
of objects and processes, analytical research
of these models for the existence ang
uniqueness of their solution.

ITPH 7| Bwmitu npoBoauTH mpakTU4Hi gociaimkeHHs Ta | Be able to conduct practical research and find
3HAaXOIUTH PO3B’ 30K HEKOPEKTHHUX 3a/1a4. solutions to incorrect problems.

IIPH 8| [loeanyBaru MeTOIM MaTEMATUYHOIO Ta Combine  mathematical and computer
KOMIT’ FOTEPHOTO MOJICTTIOBAHHS 3 modeling methods with informal procedures
HedopMaTbHUMHU TporieypamMu ekcriepTHoro | of expert analysis to find optimal solutions.
aHaI3y IS MOITYKY ONTHMAJIbHUX PIllICHb.

ITPH 9| bynyBaru eekTHUBHI 11010 TOYHOCTI Build algorithms that are effective in terms of
oOuncneHsp, CTINKOCTI, MBUAKOMAIT Ta BUuTpar | calculation accuracy, stability, speed, and
CHCTEMHHX PECYPCIB aITOPUTMU IS system resource consumption for numerica
YHUCEIBHOTO JOCIIKEHHS MaTeMaTUIHUX research of mathematical models and solving
Mojiesiel Ta po3B’sI3aHHsI MPAKTHYHMX 3a1ad. | practical problems.

ITPH | Bonogitu MeTogukamMu BUOOPY To know the methods of choosing rationa

10 pamnioHaJIbHUX METOJIIB Ta aJTOPUTMIB methods and algorithms for solving
PO3B’s3aHHS MaTEMaTUYHHX 33124 mathematical problems of optimization
OTITUMI3aIlil, TOCIIDKCHHSI OTIepalliid, operations research, optimal managemen
ONTUMAJIBHOTO KEPyBaHHS 1 TPUHHATTS and decision-making, data analysis.
pillieHb, aHATI3y TaHUX.

ITPH | Bwmitu 3acTocoByBaTH CydacHi TEXHOJIOTIT To be able to apply modern technologies of

11 IporpaMyBaHHs Ta po3po0iIeHHs IporpaMHoro | programming and software development




3a0e3MedeHHs1, MpOorpaMHoi peastizamii
YUCENBHUX 1 CHMBOJIBHUX aJITOPUTMIB.

software implementation of numerical anc
symbolic algorithms.

ITPH | Po3p’s3yBaru okpeMmi iHkeHepHi 3a1aui Ta/ado | Solve individual engineering problems

12 3a/1a4i, 1110 BUHUKAIOTh IPUHANMHI B OfIHIH and/or problems arising in at least ong
TPEJIMETHIN Trays3i: B COLIONOri, EKOHOMIII, subject area: 1in sociology, economics
CKOJIOT1l Ta MCAUIIUHI. ecology, and medicine.

IIPH | BukopucroByBaTH B IPaKTHYHIii poOOTI To use specialized software products and

13 crieniaai3oBaHi IPOrpaMHi IPOAYKTH Ta software systems of computer mathematics ir
HporpaMHi CHUCTEMHU KOMIT FOTEPHOT MaTeMaTHKH. practical work.

IIPH | BusBisiTé 34aTHICTH 10 CAMOHABYAHHS Ta Demonstrate the ability to self-study and

14 IPOJOBXKEHHS MPodeciHiHOro pO3BUTKY. continue professional development.

ITPH | VYwmiTu opraHi3yBaTy BiacHY JisUIbHICTH Ta To be able to organize one's own activities

15 OJIepP>KYBaTH PE3yJbTAT Y paMKax and obtain a result within a limited time.
00MEXEHOTO Yacy.

IIPH JleMOHCTpYBaTH HABHUKH B3aEMOII 3 Demonstrate the skills of interaction with

16 IHIITMH JIIOIEMH, YMIiHHS [TPAIFOBATH B other people, the ability to work in a team.
KOMAaH/Il.

IPH | Ywmitu 3ailicHioBaTH 301p, ONpaIlOBaHHS, Be able to collect, process, analyze

17 aHaJji3, CUCTEMAaTHU3allll0 HayKOBO- TEXHIYHOI systematize  scientific  and  technica
iH(OopMallii, YHUKAIOuM IPU [OMY aKaieMivHoi | information, while avoiding academig
HEZ00POYECHOCTI. dishonesty.

IMPH | EdextuBHo cninkysarucs 3 nurass iHpopmarii,| Communicate effectively about information

18 imei, mpo6eM Ta pileHs 3i cnenianicramu Ta | ideas, problems and solutions with specialistg
CYCHUIBCTBOM 3arajioM. and society in general.

IIPH | 30uparu Ta inTepnperyBatu Binnosigui gani i | Collect and interpret relevant data ang

19 aHaJli3yBaTH CKIAJHOCTI B MEXKaxX CBOET analyze  complexities  within  thei
crieran3arii Juist JOHECCHHs CY/XKCHb, SIK1 specialization to make judgments that reflec
B1IOMBAIOTH BiAIIOBIIHI COIIAJIBHI Ta €TUYHI relevant social and ethical issues.
poOIeMH.

IIPH | /lemoHCTpyBaTH HaBUYKH MPOQeECiitHOTO Demonstrate professional communicatior

20 CHUIKYBaHHS, BKJIIOUAIOUH YCHY Ta MUCbMOBY skills, including oral and  writter
KOMYHIKAIIII0 YKPATHCHKOIO MOBOIO Ta communication in Ukrainian and at least ong
NpUHANMHI OHI€0 3 0(iwiiiHnx MoB €C. of the official languages of the EU.

ITPH | VYwmitu 3acTOCOBYBaTH Ha MPAKTHUII METOAN i To be able to apply in practice the methods

21 aJITOPUTMH aHaI3y JaHHUX, PO3MI3HABAHHS and algorithms of data analysis, pattert
00pasiB Ta KOMII’FOTEPHOTO 30y, 3MIHCHIOBATH | recognition and computer vision, to mode
MOJCJIIOBaHHA I[I/IHaMi‘-IHI/IX CHCTCM. dynamic Systems_

IIPH | 3Hatu OCHOBH BiliCbKOBOI CIIpaBH, Know the basics of military affairs,

22 oprasizariii Ta BeZlcHHs1 O0MOBHX i, organization and conduct of combat

MIPUHIIUIN BifiCHKOBOI TUCIUILTIHU Ta
crarytu 30poinux Cun Ykpainu. byt
CIIPOMOXKHHM JIIITH B YMOBaX BiICHKOBUX
(601OBHX) JTiH, 30KpeMa 3a0e31eTyBaTH

operations, principles of military discipline
and statutes of the Armed Forces of Ukraine.
Be able to act in conditions of military
(combat) operations, in particular, ensure




HaJaHHS IEPHIO] JOMEANYHOI JOITOMOTH.

0COOHUCTY O€3MeKy, Ta BOJOIITH HABHYKAMU

personal safety, and possess the skills of
providing first aid.

8 — PecypcHe 3a0e3ne4yeHHs peaJizanii mporpamMu/
Resource provision for programme implementation

Kaopoese 3abesneuenns/Staffing

BinmoBigHO 10 KaapoBUX BUMOT IIIOJIO
3a0€3Me4YeHHS MPOBAKEHHS OCBITHBOI JisSTILHOCTI
JUIs BigmoBigHoro piBHs BO, 3aTBeppxkeHNX
[TocranoBoro Kabinery MinicTpiB Ykpainu Bij
30.12.2015 p. Ne 1187 (B unHHIN pemaxiii)

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)

Mamepianvno-mexniune 3abesnevenns/Material-technical support

BiamoBigHO 4O TEXHOJOTTYHUX BUMOT MO0
MarepiaJbHO-TEXHIYHOTO 3a0€3Me4UeHHs OCBITHBOT
JIsITBHOCTI BiamoBigHoro piHa BO mo
JlineH3iifHUX yMOB, 3aTBepkeHux [locTanoBoiO
KabGinety MinictpiB Ykpainu Bix 30.12.2015 p. Ne
1187 (B umHHIN penaxiii) 3 KoMIT IOTEpHUX KJIacH,
noJtiron 3 KiGepbesneku

MarepianbHo-TexHiuHa 6aza 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

Inghopmayitine ma naguanbHo-memoouune 3abe3neveHus/
pport of the educational process

Information and methodical su

BiamosigHO 10 BUMOT MO0
HABYAJTLHO-METOAMYHOTO Ta iH(HOPMAIIHHOTO
3a0€e3[eYeHHs OCBITHHOI TISUIBHOCTI
BinoBiHOTO piBHS BO, 3aTBepmKeHIX
[Toctanootro Kabinery MinicTpiB Ykpainu Biz
30.12.2015 p. Ne 1187 (B umHHIH penaxirii)
Pecypcu naykoBo-texHiuHOi 610mioTexu KIII
imeni Iropst Cikopcbkoro, 610mioTexkn
HaBYaJIbHO-HAYKOBOTO D13UKO-TEXHIYHOTO
IHCTUTYTY

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 — Akagemiuna moOlIbHICTH/Academic mobility

Hayionanvna xpeoumna mobinonicms/National Final test mobility

Y4acTh CTYIEHTIB y MPOrpaMax aKaJaeMidHOl
MOOITBHOCT1, MOKJIMBICTh YKIAACHHS YTO/ TIPO
aKaJeMiuHy MOOUTbHICTH

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

Miscnapoona kpeoumna mooinvricmo/International Final test mobility

MOXJIHMBICTD YKJIQZICHHS YTO/ IPO MI>KHAPOHY
aKaJieMiuHy MOOUTBHICTb, PO TPUBAJI
MDKHAPOJIHI TPOCKTH

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

Haeuanus inozemnux 3000ysauie BO/ Study of Foreign applicants of HE

HaBuanns inozemuux 3100yBauiB BO, sxi
OITAHOBYIOTh OCBITHIO ITPOrpaMy 3a MporpaMamMu
MDKHApPOIHOT aKaIeMivHOI MOOUTBHOCTI,
HaBYaHHS MOKE IMTPOBOAUTHUCH aHTITIHCHKOIO 200
YKpaiHCHKOIO MOBOIO, 32 YMOBHU BOJIO/IHHS

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.




3100yBayeM MOBOIO HaBYaHHS Ha PiBHI HE HUXKYE

B2.

Pozaia 2 pis OI1 6akasiaBpiB Ta MmaricTpiB

2. I[TEPEJIIK OCBITHIX KOMIIOHEHTIB / EDUCATIONAL COMPONENTS

Kon/
Code

OcsitHi kommoHeHTH Tporpamu/ Educational Components

Kpenutu
€KTC/
ECTS Final
tests

®dopma
I ICyMKOBOTO
KOHTPOIIO/
Final control measure form

Oo0oB’s13k0Bi (HopMaTuBHi) koMmnoHeHTH/ Required (standard) components

Iuka 3araabHoi niaroroBkn/General training cycle

301 VYkpaincbka MoBa 3a npodeciiHum 2 3amik/
CIpsIMyBaHHSIM/ Final test
Ukrainian for Specific Purposes

302 IcTopis Hayku 1 TeXHIKH/ 2 3amik/
History of Science and Technology Final test

303 OcHOBH 3I0pPOBOTO CIIOCOOY KUTTS/ 3 3amk/
Healthy Lifestyle Basics Final test

30 4.1 | IIpakTuunuii kypc iHo3eMHoi MoBH. YacTuHa 1/ 3 3amik/
Foreign language. Part 1 Final test

30 4.2 | IIpakTnunwuii Kypc iHo3eMHOi MoBH. YacTuHa 2/ 3 3amik/
Foreign language. Part 2 Final test

305 OcHOBU €KOHOMIKH/ 2 3amik/
Foundations of Economics Final test

306 BXXJ] Ta nuBiIbHMIM 3aXHCT/ 2 3amik/
Life Safety and Civil Defence Final test

30 7.1 | Ilpaktu4yHuii Kypc 1IHO3€MHOI MOBH IpodeciiiHoro 3 3auik/
crnpsimyBanHs. Yactuna 1/ Final test
Foreign Language for Professional Purposes. Part
1

30 7.2 | [IpaktnuHuii Kypc iH0O3€MHOT MOBHU TTPOdeciHHOTO 3 Exzamen/
crnpsimyBanHs. Yactuna 2/ Exam
Foreign Language for Professional Purposes. Part
2

308 dinocodchKi OCHOBU HAYKOBOTO Ti3HAHHSI/ 2 3amik/
Philosophical Foundations of Scientific Cognition Final test

309 [adopmariitna 6e3nexa/ 2 3amik/
Information Security Final test

30 10 | TeopeTnuHa miaroToBka 6a3oBoi
3arajgbHOBIMCHKOBOT ITiITOTOBKH / . .
Theoretical training of basic combined arms 5 SN st
training
Huka npodeciiinoi migroroBku/Professional training cycle
IO 1.1 | Maremaruunuii anamni3. Yactuna 1/ 6 Exzamen/
Mathematical Analysis. Part 1 Exam
IO 1.2 | Maremarnunuii anamnis. Yactuna 2/ 5 Exzamen/
Mathematical Analysis. Part 2 Exam
I10 1.3 | Maremaruunuii ananis. Yactuna 3/ 4 3aunik/
Mathematical Analysis. Part 3 Final test
110 2 Jndepeniiannbai pIBHIHHS/ 4 3amk/




Differential Equations

Final test

I10 3 Teopis GyHKITIH KOMITJIEKCHOT 3MIHHO1/ 3amik/
Theory of Functions of a Complex Variable Final test
ITO 4.1 | Anre6pa Ta reometpis. Yactuna 1/ 3amik/
Algebra and Geometry. Part 1 Final test
I10 4.2 | Anre6pa Ta reomerpis. Yactuna 2/ Ex3amen/
Algebra and Geometry. Part 2 Exam
I10 5.1 | duckperna maremaruka. Yactuna 1/ Ex3amen/
Discrete Mathematics. Part 1 Exam
I10 5.2 | Auckperna maremaruka. Yactuna 2/ 3amik/
Discrete Mathematics. Part 2 Final test
10 6 | MaremarndHa JIoTiKa Ta TEOPisl AITOPUTMIB/ 3amik/
Mathematical Logic and Theory of Algorithms Final test
[IO 7 [ Teopis iimoBipHOCTEH/ Ex3zamen/
Probability Theory Exam
[0 8 | Maremaruyna craTucTuka/ Ex3amen/
Mathematical Statistics Exam
I[TO9 | OcHoBM Knacu4HOI (hizuku/ 3amik/
Models of Classical Physics Final test
10 10 | MaremaTnuHe MOIEIIOBAHHS Ta METOIU Ex3zamen/
orTuMizarii/ Exam
Mathematical Modeling and Optimization
Methods
I10 11.1 | IIporpamyBanus. Yactuna 1. CTpyKkTypHMii 3amik/
miaxin/ Final test
Programming. Part 1. Structural Approach
I10 11.2 | IIporpamyBanus. Yactuna 2. 3aunik/
O06'ekTHO-OpiEHTOBAHUH miaxia/ Final test
Programming. Part 2. Object-oriented
Programming
I1O 12 | [IporpamHue 3a6e3nedeHHs] OOUUCITIOBATBHUX 3amik/
cucrem/ Final test
Computer Systems and Software
I10 13 | AnropuT™mu Ta CTPYKTYpH JaHHUX/ 3amik/
Algorithms and Data Structures Final test
I10 14 | ba3mu nanux ta indopmamniiiHi cucTeMu/ 3amik/
Databases and Information Systems Final test
I10 15 | CneniasibHi po311iaH IpOrpamMyBaHHs/ Ex3zamen/
Special Topics in Programming Exam
I1O 16 | Berym no criemianbHOCTI/ Exzamen/
Introduction to the specialty Exam
ITO 17.1 | OcHoBu KoMmIT'FOTepHOTO 30py. YacTuHa 1. ba3zosi 3amik/
QJITOPUTMH KOMIT'FOTEPHOTO 30pYy/ Final test
Fundamentals of computer vision. Part 1. Basic
computer vision algorithms
ITO 17.2 | OcHoBu KOMIT'TOTEpHOTO 30py. YacTuHa 2. Exzamen/
Komr'torepHa rpadika/ Exam
Fundamentals of computer vision. Part 2.
Computer Graphics
I10 18 | Mogeni mpocTOpOBO-PO3NOAIICHUX CHCTEM/ Ex3amen/
Models of Spatially Distributed Systems Exam




I1O 19 | Mertoau oO4uCIIeHB/ 5 Ex3amen/
Computational Methods Exam
10 20 | Mogeni Ta MeTONM MPUHHSATTS PillIeHb/ 5 Ex3amen/
Decision Making Methods Exam
10 21 | MaremarnyHi MeTOAM PO3ITi3HABaHHs 00pa3iB Ta 5 Ex3amen/
KOMIT'TOTEPHOTO OadeHHs1/ Exam
Mathematical Methods of Pattern Recognition and
Computer Vision
I10 22 | Cucremuuit anamiz/ 5 Ex3zamen/
Systems Analysis Exam
I10 23 | Cucremuutii ananis. Kypcosa po6ota/ 1 3amik/
Coursework in Systems Analysis Final test
I1O 24 | InTenexTyanbHi 0OYMCICHHS/ 6 Exzamen/
Intelligent calculations Exam
10 25 | Amnamni3 napux/ 4 3amk/
Data Analysis Final test
I10 26 | IlepenaumniomMHa npakTuka/ 6 3amik/
Pre-diploma Practice Final test
I10 27 | AunsioMHe NpOeKTyBaHHs/ 6 3axuct/
Diploma Project Graduation
BubipkoBi komnonentu OlIl/Elective components
Iuka 3arajabHoi migroroBku/General training cycle
3B1 Bubipxosa aucrumtina 1 13 3Y-Karamnory/ 2 3anmix/
Elective Subject 1 from GU-Catalogue Final test
3B2 Bubipkosa aucrumutina 2 i3 3Y-Karamnory/ 2 anix/
Elective Subject 2 from GU-Catalogue Final test
Iuxa npodeciitnoi miazrorosku/Professional training cycle
[1B1 Bubipkosa qucuuruiina 1 3 ®@-Karanory/ 4 3amik/
Elective Subject 1 from P-Catalogue Final test
[1B2 BubipkoBa aucuurutina 2 3 ®@-Karanory/ 4 3amik/
Elective Subject 2 from P-Catalogue Final test
I1B3 BubipkoBa auctumuiina 3 3 ®-Karanory/ 4 3amik/
Elective Subject 3 from P-Catalogue Final test
[1B4 BubipkoBa qucuuutina 4 3 @-Karamory/ 4 3amik/
Elective Subject 4 from P-Catalogue Final test
[1B5 Bubipkosa aucuumniina 5 3 @-Karanory/ 4 3aunik/
Elective Subject 5 from P-Catalogue Final test
I[1B6 Bubipkosa aucrumutina 6 3 d-Karanory/ 4 anix/
Elective Subject 6 from P-Catalogue Final test
[1B7 Bubipkosa aucrumutina 7 3 ®-Karanory/ 4 anix/
Elective Subject 7 from P-Catalogue Final test
[1B8 Bubipkosa aucuumniina 8 3 @-Karanory/ 4 3anix/
Elective Subject 8 from P-Catalogue Final test
I1B9 Bubipkosa aucuuruiina 9 3 ®@-Karanory/ 4 3amik/
Elective Subject 9 from P-Catalogue Final test
I1B10 | BubGipxoBa aucuurutina 10 3 d-Karamnory/ 4 3amik/
Elective Subject 10 from P-Catalogue Final test
[1B11 | BubipkoBa aucuurmuiina 11 3 ®@-Karanory/ 4 3amik/
Elective Subject 11 from P-Catalogue Final test
[1B12 | BubGipxoBa aucuurutina 12 3 d-Karamnory/ 4 3amik/
Elective Subject 12 from P-Catalogue Final test




[1B13 | BubGipxoBa aucuurutina 13 3 d-Karamnory/ 3amik/
Elective Subject 13 from P-Catalogue Final test
[1B14 | BuGipxoBa qucuurutina 14 3 ®-Karamnory/ 3amik/
Elective Subject 14 from P-Catalogue Final test
3arajgbHuR 00cIr 000B’I3KOBHX KOMIIOHEHTIB 180

Total scope of the required components!

3aranpHuil 06cAr BUOIPKOBUX KOMIIOHEHTIB 60

Total scope of the elective components:

OO6csr ocBITHIX KOMIOHEHTIB, IO 320€3Me4yIOTh 3100y TTSI KOMIIETEHTHOCTEH 130
Bu3HaueHux CBO/Total scope of the educational components aimed at acquisition of
competencies specified in the Higher Education Standard

3ATAJIBHUM OBCAT OCBITHBOI TIPOI'PAMHU 240

TOTAL SCOPE OF THE EDUCATIONAL PROGRAMME




3. CTPYKTYPHO-JIOTTYHA CXEMA OCBITHBOI
ITPOI'PAMU/STRUCTURAL-AND-LOGICAL SCHEME OF THE EDUCATIONAL
PROGRAMME
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4. ®OPMA ATECTALII 310BYBAUIB BUILIOI OCBITH/
THE FORM OF ATTESTATION FOR DEGREE PURSUERS

Arecranis 3100yBadiB BHIOi OCBITHM 3a OCBITHBOIO MpOrpamoro cremianbHocTi 113
[TpuknagHa MaTeMaTHKa MPOBOAUTECS y (OpMi 3axXUCTy KBaJi(iKaliifHOT poOOTH Ta 3aBEpIIyETHCS



BUJAYEI0 JOKYMEHTa BCTAHOBJIEHOIO 3pa3ka IpO TNPHUCYLKEHHS HOMy CTymeHs OakajaBpa 3
MIPUCBOEHHSAM OCBITHBOI KBamiikamii “OakanmaBp 3 NPHUKIATHOI MaTeMaTHKH~ 32 OCBITHBOIO
nporpamoro “MareMaTuyHi METOAM MOJIENIOBAHHSA, PO3II3HABaHHS 00pa3iB Ta KOMII IOTEPHOIO
30py”.

Kpanidikamiiina pobGora Mae mnepembauaTd poO3B’sI3aHHS CKIAAHOTO CIEIiani30BaHOTO
3aBIaHHS MPUKIATHOI MaTEMaTHKH, IO XapaKTEPU3YETHCS KOMIUIEKCHICTIO Ta/ab0 HEBU3HAYCHICTIO
YMOB, 13 3aCTOCYBaHHSIM MaTeMaTUYHUX METOAIB Ta/ab0 mporpaMHuX 3aco0iB.

Artecrartisi 30iiCHIOETBCS BIIKpHTO 1 myOmiyHo. KBamigikariitHi poOoTH NepeBipsrOThCs Ha 03HAKU
MOPYIIEHHS aKaJeMI4HOi TOOpOYEeCHOCTI Ta Micis 3axHUCTy myOdikyroThes B pemnosutopii HTh
VHIBepCUTETY VIS BUTBHOTO JJOCTYIIY.

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.






5. MATPUILS BIZIIOBIJTHOCTI IPOT PAMHMUX KOMIETEHTHOCTENW KOMIIOHEHTAM OCBITHBOI ITPOT'PAMU/
COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH PROGRAMME COMPONENTS

3K DK
1 21 3 4] 5| 6 71 & 9| 1| 1| 1| 1| 1] 1| 1] 1 1 21 3| 41 51 6 7] 8| 9 1| 1| 1] 1| 1] 1| 1 1
1 3] 4 3| 4 9
301 + |+ + + + + + + +
302 + + +
303 +
304 + |+ + + + + + + +
305 +|+ + + + +
306 + [+ + + |+ |+ +
307 + |+ + + + + + + +
30 8 + + [+ + + +
309 + + + |+ +
30 10 +
110 1 + + |+ + + + |+ +
110 2 + + |+ + + + |+ +
10 3 + + [+ + + + [+ +
110 4 + + |+ + + + |+ +
Ios |+ + [+ + |+ [+ + [+ |+ +
o6 |+ + [+ + |+ [+ + [+ |+ +
o7 |+ + [+ + + + |+ +
Ios§ |[+|+ |+ |+ + |+ [+ + [+ |+ +
o9 |+ + + |+ + + |+ |+ + +
Imo1o [(+(+ [+ [+ [+ [+ [+ [+ |+ [+ + |+ |+ + + |+
o 11 [+ |+ + |+ [+ + + |+ |+ + |+ +
IO 12 [+ |+ + + |+ |+ |+
IMmoi13 |+|+ |+ |+ + |+ |+ + + |+ [+ + |+ +
o114 | +|+ + |+ + + |+ |+ |+ |+
110 15 + + + + +
o 16 |+ |+ + |+ |+ + |+ + |+ + + |+




3K DK
I 2 3 41 5| 6| 7| 8 1] 1] 1 1| 1} 1f 1 | 2 3| 4 6 & 9 1 1] 1] 1] 1 1| 1| If 1
0] 1 2 4] 5[ 6] 7 o] 1] 2] 3| 4 6 71 8] 9
110 17 + |+ + + | + +
110 18 + + |+ + + | + + +
110 19 + + + + | + + + | + +
I10 20 + + |+ + | + + + | +
110 21 + + |+ + |+ + + |+
110 22 + |+ + + [+ |+ + |+
110 23 + |+ |+ |+ + [+ [+ + + | +
1024 [+|+ |+ + + |+ + + [+ + +
Mo25 |+|+ |+ [+ [+ [+ ]|+ ]|+ + + |+ |+ + + | + +
110 26 + [+ |+ |+ + |+ + [+ + + [+ [+ + |+ + [+ |+ |+ + [+ [+ + | +
110 27 + [+ |+ |+ [+ [+ [+ + [+ + + |+ |+ + |+ + [+ |+ + |+ |+ + | +
6. MATPULIA 3ABE3INEYEHHS ITPOI'PAMHUX PE3VYJIBTATIB HABYAHHSA BIAITOBIIHNUMHAX
KOMIIOHEHTAMM OCBITHBOI TPOT'PAMH/ COMPLIANCE MATRIX OF PROGRAMME LEARNING
OUTCOMES WITH PROGRAMME COMPONENTS
[TPH Im )| m) o)) moj|Ii|Imo|IiI|] I IT II IT II II IT Im| II IT II Im| II
pppP|P|P|P|P|[P|P|[P]|P P P P P P P P P P P P | P
HH|H|H|H|H|H|H| H| H H H H H H H H | H H H H| H
1] 2 3 4 5 6 7 8 9 1 1 1 1 1 1 1 1 18 1 2 2 (2
0 1 2 3 4 5 6 7 9 0 1 2
301 + + + + + +
302 + + +
303 + +
304 + + + + + +
305 + + + + +
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