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NPEAMBYJIA/PREAMBLE

PO3POBJIEHO/ELABORATED:
KepiBHuk rpynu/Team leader:

Cas4yeHko [apia BikTopiBHa, AOKTOP i3NKO-MaTeMaTUYHNX HayK, B.O. 3aBigyBa4a kagpeapw
3ara/lbHoi @i3nku Ta moaentoBaHHA pizndHnx npouecis/ Dariya SAVCHENKO, Doctor of Physical and
Mathematical Sciences, Acting Head of the Department of General Physics and Modelling of Physical
Processes.

YneHwn rpynun/Team members:

Fopobeub OkcaHa KOpiiBHa, AOKTOP Di3nKO-MaTeEMaATUYHNX HayK, Npogecop, npogecop Kagpeapun
3aranbHoI i3nku Ta mogentoBaHHA @diznyHnx npouecis/ Oksana GOROBETS, Doctor of Physical and
Mathematical Sciences, Professor, Professor at the Department of General Physics and Modelling of
Physical Processes.

Hazapos Onekcivi Mukonaviosnd, AOKTOP i3nKO-MateMaTUdIHNX HayK, npogecop, 3asigysady sianiny
i3k NOBEPXHI | HAHOMOTOHIKWN IHCTUTYTY HaniBNPoBIiAHWKIB iM. B.€. JlalwkapboBa HAH YkpaiHu/
Oleksiy NAZAROV, Doctor of Physical and Mathematical Sciences, Professor, Head of the department
of surface physics and nanophotonics in V.Ye. Lashkaryov Institute of semiconductor physics NAS of
Ukraine.

lMoHomapeHko Jlinis MNeTpiBHa, kaHAWAAT Di3nKO-MaTeEMaTUYHNX HaYK, AOLUEHT, AOUEHT kaheapun
3aranbHoi ¢iznkwn/ Liliia PONOMARENKO, Candidate of Physical and Mathematical Sciences,
Associate Professor, Associate Professor at the Department of General Physics.

MaTtBeeBa TeTsaHa BaagnmiBHa, kaHAWAAT neaaroridyHnx HayK, QOUEHT, AOLUEHT Kagpenpun 3araibHoi
i3nkn Ta mogentoBaHHA QiznyHux npouecis/ Tetiana MATVIEIEVA, Candidate of Pedagogical
Sciences, Associate Professor, Associate Professor at the Department of General Physics and
Modelling of Physical Processes.

Uinaxosep PomaH Cepriviosnyd, ctyaeHT rpynn O@-31mn pi3nKo-mMaTeMaTmnyHoro pakynbtety/
Roman SHLIAKHOVER, student of OF-31mp group of the Faculty of Physics and Mathematics.

NOron>XeHO/AGREED:

HaykoBo-MeTOAMYHA KOMICiA yHiBEpCUTETY 3i cneuianbHOCTi 104 ®i3nka Ta acTpoHoMmisa/ The
Scientific and Methodological Commission of the University on speciality 104 Physics and Astronomy

(npoTokon/ minutes of meeting Ne 3 Bia/ of 29.04.2024)

Tonosa HMKY-104/ Chairman of the SMCU-104

(2*{\.“« -
C/ Ceprin PELLUETHAK / Serhii RESHETNIAK

MeToaun4dHa paga Kl im. Iropsa Cikopcbkoro/ The Methodological Council of Igor Sikorsky Kyiv
Polytechnic Institute

(npoTokon/ minutes of meeting Ne # gin/ of R2AD3 2024 )

Fonoga oi pagu/ Chairman of the Methodological Council

AHaTonin MEJIbHUYEHKO / Anatolii MELNYCHENKO
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BPAXOBAHO/CONSIDERED:

1. Haka3 Kl iM. Iropsa Cikopcbkoro «[po opraHi3awito Ta naaHyBaHHA OCBITHLOMO NpoLecy Ha
2024-2025 HaB4YanbHuM pik» NeHO[1/263/24 Big 08.04.2024.

2. PilueHHA BYEHOI paaun i3anko-MaTeMaTUYHOIrO pakKybTeTy WoA0 3MiHKM rapaHTa Ol (mpoTokon
Ne5 Big 10.04.2024).

3. 3ayBa)KeHHS Ta Npono3unuii CTENKXoNAepiB 3a pe3ysbTaTaMu rPOMafCcbKoro obroBopeHHs.

4. 3ayBa)KeHHS, OTpUMaHI Mnif Yac akpeguTauii oCBITHbOI MporpamMu.

1. Order of KPI named after Igor Sikorsky "On the organization and planning of the educational
process for the 2024-2025 academic year" No. NOD/263/24 dated 04/08/2024.

2. Decision of the Academic Council of the Faculty of Physics and Mathematics regarding the change
of the guarantor of the EP (protocol No. 5 dated April 10, 2024).

3. Remarks and proposals of stakeholders based on the results of the public discussion.

4. Remarks received during the accreditation of the EP.

Esonwouia OMN/Evolution of the EP

OcBiTHbO-NpodecinHy nporpamy «KoMmn'totepHe MoaeiloBaHHA i3nYHUX npoLecie» byno Bnepule
3anpoBag)eHo B 2018 p. OHoBneHHsA OI1MN B 2020p., 2021, 2022 Ta 2024 p.

Y 2024 p. HayKoBO-NeparoriyHy NpakTuky (9 kpeauTiB) i3 MeTOl0 MOCUJIeHHA nefarorivyHoi
cknagosoi O 6yno 3MiHEHO Ha MeaaroriyHy NPakTuky (6 KpeauTis), a Ancunnniny «MeTtoamnka
HaB4YaHHSA (Pi3VKKU y 3aKagax BULLOT OCBITU» (6 KpeauTiB) NepeHeceHo A0 LUKy npodecinHoi
MigroTOBKM 3aMiCTb AUCUUNAiHKM «MeToan eKcnepuMeHTanbHUX JocnigXeHb» (5 KpeauTis).
OuncunnniHy «Komn'toTepHe MoOesntoBaHHSA KONEKTMBHUX NpoLuecis B TBepOoMy Tini» (7 kpeauTis)
3MiHEHO Ha «Komn'toTepHe MoaesntoBaHHA i3NYHNX CUCTEM i npoueciB» (6 kpeauTiB). OBi YaCTUHK
ancunnniHnm «Haykosa poboTa Hag TEMOKO MaricTepcbKoi gucepTauii» 06’egHaHo B oaHy (5
KpeaunTiB). O6car OK «ligroToBka MaricTepcbkoi gncepTauii» 36inbweHo 3 12 oo 14 kpeaouTis.
3MiHEHO KepiBHMKa Ta ABOX YJIeHiB NpoekTHOoI rpynu ONM.

The educational professional program "Computer modelling of physical processes" was approved for
the first time in 2018. The EP was updated in 2020, 2021, 2022 and 2024.

In 2024, scientific and pedagogical practice (9 ECTS credits) in order to strengthen the pedagogical
component of EP was changed to pedagogical practice (6 ECTS credits), and the discipline "Physics
Teaching Methodology in Higher Education Institutions" (6 credits) was transferred to the cycle of
professional training instead of the discipline "Methods of experimental research" (5 ECTS credits).
The discipline "Computer modeling of collective processes in a solid state" (7 ECTS credits) was
changed to "Computer modeling of physical systems and processes" (6 ECTS credits). Two parts of
the discipline "Scientific work on the topic of the master's thesis" are combined into one (5 ECTS
credits). The volume of the educational component"Preparation of a Master's Dissertation" has been
increased from 12 to 14 ECTS credits. The head and two members of the EP project group have been
changed.
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1. NIPO®JIb OCBITHbOI MPOrPAMWU/ EDUCATIONAL PROGRAMME PROFILE

1 - 3aranbHa iHdopmauina/General information

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

HauioHanbHU TEXHIYHWUNA
yHiBepcuTeT YKpaiHu
«KWIBCbKUI MONITEXHIYHNN
IHCTUTYT iMeHi Irops
Cikopcbkoro», ®i3nko-
MaTeMaTUYHUI hakynbTeT

National Technical University
of Ukraine «lgor Sikorsky Kyiv
Polytechnic Institute»,
Faculty of Physics and
Mathematics

CTyniHb BULLOT OCBITW Ta Ha3Ba
KBanidikauii/Higher education degree
and qualification title

CTyniHb MaricTpa
MaricTp 3 i3nkn Ta

Master Degree
Master of Physics and

aCTPOHOMiIl Astronomy

OdiuinHa Ha3Ba OMN/Educational
programme official title

Komn'toTepHe MoaesnitoBaHHSA
isnyHMX npouecis

Computer Modelling of
Physical Processes

Tun gunnomy Ta obcar Ol/Diploma
type and EP scope

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

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

HasaBHicTb akpeguTauii/Prior
accreditation

AkpeguntosaHo HA34BO,
cepTudikaTt 5494 Big
2023-07-07 pincHnm o

Accredited by NAQA,
cetificate No 5494 from
2023-07-07 valid to

2027-07-01 2027-07-01

LUunkn, pieeHb BO/Education cycle, level
of HE

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

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

MepepnymoBu/Prerequisites

HasaBHICTb CTyneHs

6 Bachelor Degree
aKasnaBpa

dopmun 3006yTTa ocBiTU/ Forms of

Education OuHa (neHHa); full-time;
MoBa(n) BuknagaHHsa/Language (s) of VKpaitchka Ukrainian
instruction

IHTepHeT-agpeca po3mMiweHHsa O /URL
of the educational program

https://osvita.kpi.ua/104_OPP

M_KMFP

2 - MeTa ocBiTHbOI nporpamu/Educational programme purpose

MigroToBka npodecioHanis y ranysi
KOMM'IOTEPHOro MoAesItoBaHHA i3nNYHNX
npouecis, 34aTHNX PO3B’A3yBaTu CKNafHi, B
TOMY 4YUCJi iIHHOBALiNHI, crewianizoBaHi
KOMMJIEKCHI 3aaaYi po3pobsieHHA HOBUX Ta
MoLEepHi3auil i ekcnayaTauil iCHYI4YUX CUCTeM
aBTOMaTU30BaHOIro KepyBaHHS TEXHOOMIYHNMMN
npowuecamu, 34iNCHIOBaTU opraHisauinnHy
OiANbHICTb, BUKOHYBATW OOC/iOXXEHHS,
pe3ysibTaTh SKUX MaloTb HAYKOBY HOBU3HY,
TeopeTuyHe Ta NMpakKTUYHe 3HaYeHHS i3
3aCTOCYBaHHAM CyYaCHUX MPOrpaMHO-TEXHIYHUX
3acobiB Ta iHpoOpMaLUiNHUX TEXHOMOrIN; Ta,
LWJIAXOM FapMOHINHOI0 NOEAHAHHSA
dhyHOaMeHTaNbHUX 3HaHb Ta HAYKOBUX
IHCTPYMEHTIB 3 NiArOTOBKOI Y FyMaHiTapHin
Chepi, CNPOMOXHUX YCMILLHO KOHKYpPYBaTW Ha
PUHKY rpaui B yMOBax CTasoro iHHOBaLiMHOIo
HayKOBO-TEXHIYHOIr0 PO3BUTKY CYCMiJIbCTBa.

Training of professionals in the field of computer
modelling of physical processes capable of
solving complex, including innovative,
specialized, complex tasks of developing new
and modernizing and operating existing systems
of automated control of technological processes,
carrying out organizational activities, conducting
research, the results of which have scientific
novelty, theoretical and practical significance
with the use of modern software and technical
tools and information technologies; and, through
a harmonious combination of fundamental
knowledge and scientific tools with training in
the humanitarian field, capable of successfully
competing on the labor market in conditions of
sustainable, innovative scientific and technical
development of society.
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3 - XapakTepucTuka ocBiTHbOi nporpamu/ Educational programme characteristics

NMpenmeTHa obnacTb/Subject area

O6’eKT: hi3n4Hi Ta/abo aCTPOHOMIYHI OB'EKTHU i
MpoLecn Ha BCiX CTPYKTYPHUX PiBHAX
opraHisauii MaTepii Big enemMeHTapHNx
YaCTUHOK a0 BcecBiTy, Hanbinbl 3aranibHi
3aKOHOMIPHOCTI, SKi ONMUCYOTb BAAaCTUBOCTI,
pi3Hi hopmun pyxy i BynoBy MaTepii Ta
OPMYIOTb HOBI MPUPOOHNYO-HAYKOBI 3HAHHSA.
Lini HaB4aHHSA: NigroToBKa axiBuiB, 34aTHUX
30iNCHIOBATWN HAYKOBI AOCNIAXKEHHS i
pO3B’'A3yBaTW CKNaAHi 3adadi Ta npobnemu 3
i3nkn Ta/abo acTpoHOMIi, a TaKoX iX
3aCTOCyBaHb Y Pi3HUX Cchepax HayKu Ta
TEexXHiKu.

TeopeTUYHUV 3MICT NpeaMeTHOI 06.1acTi:
OCHOBHI NOHATTSA, MPUHUWMN, KOHUENUIi Ta
MeTOoAN TEOPETUYHOI Ta EKCNEPMMEHTaJIbHOI
isvkn Ta/abo acTpoHOMIi 1 acTpodiznkuy, ix
3aCTOCYBaHHS A9 BUPILLEHHS HAYKOBUX i
NpUKNagHUX 3agau.

MeToau, MeToANKN Ta TEXHOJIOrII: MeToaun
EKCMepuMeHTaNbHNX Qi3NYHUX Ta
ACTPOHOMIYHUNX OOCAIAXKEHb, MaTEMATUYHI
MeTOAN TeOPEeTUYHOI i3k Ta/abo acTpoHOMIT,
MeToaun hi3nYHOro i MaTeMaTUYHOr o
MoAeNtoBaHHSA (Pi3NYHUX CUCTEM | NpoLECiB,
MeTOoOMN KOMMN'IOTEPHOro eKCNePMMEHTY, MeToAMN
CTaTUCTUYHOI 06pobKK pe3ynbTaTiB
EKCMepUMEHTY Ta aHani3y fAaHux.
IHCTpyMeHTU Ta obnaaHaHHA: HaykoBi npunaan
ang iznyHmMx Ta/abo acTPOHOMIYHMX
nocnig)KeHb | BUMiptoBaHb, ob4ymncntoBasbHa
TexHika, creuianizoBaHe nporpamMHe
3abe3neveHHs.

Object: physical and/or astronomical objects and
processes at all structural levels of the
organization of matter from elementary particles
to the universe, the most general laws that
describe the properties, various forms of
movement, and structure of matter and form
new natural and scientific knowledge.

Learning goals: training specialists capable of
carrying out scientific research and solving
complex tasks and problems in physics and/or
astronomy, as well as their applications in
various fields of science and technology.
Theoretical content of the subject area: Basic
concepts, principles, concepts, and methods of
theoretical and experimental physics and/or
astronomy and astrophysics, as well as their
application for solving scientific and applied
problems.

Methods, techniques and technologies: methods
of experimental physical and astronomical
research, mathematical methods of theoretical
physics and/or astronomy, methods of physical
and mathematical modelling of physical systems
and processes, methods of computer
experiments, methods of statistical processing
of experimental results and data analysis.

Tools and equipment: Scientific instruments for
physical and/or astronomical research and
measurements, computing equipment,
specialized software.

OpieHTauis

Ol/Aspect

OcBiTHbO-NpodecinHa

Educational professional

OcHoBHu# ¢okyc OMN/Main focus

BrnByeHHA i3n4HMX 06’€KTIB i MpoLeciB Ha BCiX
CTPYKTYPHUX PIBHAX OpraHisauii maTepii Big
efleMeHTapHUX YaCcTUHOK 10 BcecsiTy,
HanbiNbLW 3arasbHMX 3aKOHOMIPHOCTEN, WO
OMNUCYIOTb BJACTUBOCTI, Pi3HUX DOPM PyXY i
6ynosun maTepi.

Knio4vosi csioBa: ®disnka, acTpoHOMIsA, MaTepis,
BCECBIT, KOMMN'IOTEpPHE MOAesIl0BaHHSA, Qi3NYHI
npowuecwu.

The study of physical objects and processes at
all structural levels of the organization of matter
from elementary particles to the universe, the
most general patterns describing the properties,
various forms of movement and structure of
matter.

Keywords: Physics, astronomy, matter, the
universe, computer modelling, physical
processes.

OcobnuBocTi

Ol/Features

CnpaMyBaHHS Ha NiAroToBKy axisus-
po3pobHMKa MaKeTiB HAYKOBUX Mporpam, SkKumn
BOJIOAITUME FNBOKNUMU 3HAHHAMN 3 i3NKK Ta
ob4ncnoBaNbHOT MaTeMaTUKKN B MOEAHAHHI 3
BVWCOKOIO MalCTEPHICTIO B HAMMCaHHI
MPOrpaMHOro Kogy po3pobneHnx isnvyHmux
MoLenen.

Orientation to the training of a specialist
developer of scientific program packages, who
will have deep knowledge of physics and
computational mathematics combined with high
skill in writing the software code of developed
physical models.
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4 - NMpupaTHiCTb BUNYCKHUKIB A0 NpaueBsiallTyBaHHA Ta noganbworo HaB4yaHHsA/ Eligibility
of graduates for employment and further study

MpupaTHicTb Ao npauesnawTyBaHHA/Eligibility for employment

OcBiTHA Ta npodecinHa KBanidikauis
BMW3HAYaETbCHA BiANOBIAHO 00 3aKOHOA4aBCTBa. A
came: 1K 003:2010 y 4nHHIN pepgakuii

23 - «[lpodhecioHann B ranysi oceitn Ta
HaBYaHHS»

231- «Buknagadi 3aksiaais BULLLOI OCBITU»

2310 «Bunknapgadi 3aknafiB BULLOI OCBITU»;

232 «Buknapgadi 3aknagis ¢axoBoi nepenBuLLOi
OCBiTW, NpodecinHoi (MpodeCinHO-TEXHIYHOT)
OCBiTW Ta BYMTEN 3aKafiB 3arajbHoi
cepenHbOoi OCBITU»;

235 «lHwWi npodecioHann B ranysi oceiTn Ta
HaBYaHHS»

Educational and professional qualifications are
determined in accordance with legislation.
Namely: DK 003:2010 in the current edition

23 - "Professionals in the field of education and
training"

231- "Teachers of higher education institutions"
2310 "Teachers of higher education
institutions";

232 "Teachers of institutions of professional
preliminary education, professional (vocational
and technical) education and teachers of
institutions of general secondary education";
235 "Other professionals in the field of
education and training"

Mopanbwe HaBYaHHA/Further study

MpaBo NPOAOBXUTW HaBYaHHSA Ha TPETbOMY
(0CBiTHBO-HayKOBOMY) pPiBHi BULLLOT OCBITU.
HabyTTa fofaTKoBMX KBaniikauin B cucteMi
nicnaannaIoOMHOI OCBITWN.

The right to continue studying at the third
(educational and scientific) level of higher
education. Acquisition of additional qualifications
in the postgraduate education system.

5 - BuknapgaHHA Ta ouiHioBaHHA/Teaching and assessment

BuknapaHHa Ta HaBYaHHA/Teaching and studying

MpobnemMHo-opieHTOBaHe HaBYaHHA Yy OpPMi
nekuii, NpakKTUYHNX Ta CEMIHAPCbKNX 3aHATD,
KOMM'IOTEPHUX NPaKTUKYMIB i nabopaTopHUX
pobiT; KypcoBi poboTn; TeXHOMOriA 3MilLaHOro
HaBYaHHA, MPAKTUKN | EKCKYPCii, 3ay4eHHs 00
BUK/aJaHHSA HAaYKOBLIB Ta MPaKTUKIB HAYKOBUX
yCTaHOB Ta NiAMNPUEMCTB; BUKOHAHHS
MaricTepcbKoi gucepTauii.

Problem-oriented learning in the form of
lectures, practical and seminar classes,
computer workshops and laboratory works; term
papers; the technology of mixed learning,
practices and excursions, involvement of
scientists and practitioners of scientific
institutions and enterprises in teaching;
execution of a master's thesis.

OuiHloBaHHA/Assessment

MOTOYHUI Ta CEMECTPOBMIA KOHTPOJIb Y BUrNadi
nabopaTopHMX 3BITiB, 3aiKiB, YCHMUX Ta
NMUCbMOBUX €K3aMEHIB Ta 3aXuUCT
kBaniikayinHoi poboTn OLiHIOITLCA
BiANOBIAHOCTI A0 MNONOXXEHHSA NPO CUCTEMY
OLiHIOBaHHSA pe3yabTaTiB HaB4YaHHA B Kl im.
Irops CikopcbKoro.

Current and semester control in the form of
laboratory reports, assessments, oral and
written exams and the defense of the
qualification work are evaluated in accordance
with the Regulations on the system for
evaluating learning outcomes at Igor Sikorsky
Kyiv Polytechnic Institute.
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6 - NporpamHi komneTeHTHOCTI/Programme competencies

IHTerpanbHa KoMneTeHTHicTb/Integral competence

30aTHICTb pO3B'A3yBaTW CKNafHi 3adadi i npobnemn The ability to solve complex tasks and problems of a
pocnigHmubkoro Ta/abo iHHoBaUinHOro xapakTepy y isunui | research and/or innovative nature in physics and ast
Ta aCTPOHOMil. ronomy.

3aranbHi komneteHTHOCTI (3K)/General competencies

30aTHICTb 3aCTOCOBYBATMW 3HAHHS Y NPAKTUYHMX

3K 01 cUTyauinx. Ability to apply knowledge in practical situations.
3K 02 3HaHHA Ta po3yMiHHS NpeaMeTHOI obnacTi Ta Knowledge and understanding of the subject area
PO3yMiHHSA NPOGECIAHOT AiANbHOCTI. and the professional activity.
3K 03 34aTHICTb A0 nowykKy, 06pobneHHs Ta aHanily Ability to search, process and analyze information
iHopMaUil 3 pi3HUX axxepen. from various sources.
3K 04 SAATHICTL BYMTUCH | 0BOJIOAIBATY CyHACHUMM Ability to learn and master modern knowledge.
3HaAHHAMMN.
3K 05 30aTHICTb BUKOPMCTOBYBATK iHpOpMaLinHi Ta Ability to use information and communication
KOMYHiKaUinHi TexHonoril. technologies.
3K 06 3AATHICTL BUABNATY, CTABUTY Ta BUPILIYBaTY Ability to identify, pose and solve problems.
npobnemu.
®daxosi komneteHTHOcTi (PK)/Professional competencies
3”“(';)22;';:ﬁ';?ggg;%iyi?_‘?hdﬁaKon';'g Tﬁa:z'i/”i*?’”'mn” Ability to use the laws and principles of physics and /
®K 01 P Y A or astronomy combined with the necessary

NOTPIOBHMMM MaTEMATUYHUMN IHCTPYMEHTaMN 4Ns

mathematical tools to describe natural phenomena.
onuncy NpUpPOaHNX ABULL.

34aTHICTb hopMysitoBaTU, aHanisyBaTu Ta
@K 02| cnHTe3yBaTK pilleHHsA HaykoBux npobiem B obnacTi
i3nkn Ta/abo acTpoHoOMii.

Ability to formulate, analyze and synthesize solutions
to scientific problems in physics and / or astronomy.

30aTHICTb NMpe3eHTyBaTW pe3ynbTaTu nposBeneHnx | Ability to present the results of research, as well as

@K 03| pocnipeHb, a TAaKoX CyYacHi KoHuenuii y disnui modern concepts in physics and / or astronomy to
Ta/abo acTpoHOMIi haxiBuaM i HedaxiBLAM. specialists and non-specialists.
30aTHICTb KOMYHIiKYBaTW i3 KOJ1leramu yCHo i Ability to communicate with colleagues orally and in

OK 04 NMNCbMOBO OEPXKABHOK Ta aHINiINCbKOK MOBaMu writing in the state and English languages on
LLOA0 HAaYKOBUX OOCATHEHb Ta pe3ybTaTiB scientific achievements and research results in the

pocnigxeHb B 06nacTi izmkm Ta/abo acTpoHOMI. field of physics and / or astronomy.

30aTHICTb cnpuiAiMaTy HOBO3A06yTi 3HaHHSA B o6nacTi
iznkn Ta/abo acTpoHOMIi Ta iHTerpyBsaTm ix i3 yxe
HasiBHUMMW, a TAaKOXX CaMOCTIAIHO OMaHOBYBaTH
3HaHHA | HaBMYKKU, HeOBXiAHI AN PO3B’A3aHHA
CKJagHux 3agad i npobnem y HoBux ons cebe
heTanizoBaHUX NpeaMeTHUX obnactax isnku Ta/abo
ACTPOHOMIi 1 AOTUYHUX A0 HUX MiXXKAUCUUTMAIHAPHUX

Ability to perceive newly acquired knowledge in the
field of physics and astronomy and integrate them
with existing ones, as well as independently master
the knowledge and skills needed to solve complex
problems and problems in new detailed subject areas
of physics and / or astronomy and related
interdisciplinary areas.

@K 05

obnacTtax.
30aTHICTb po3pobaATn HayKoBi Ta NpUKAagHi Ability to develop scientific and applied projects,
®K 06| npoekTun, KepyBaTW HUMM i OLLIHIOBATMU iX Ha OCHOBI manage them and evaluate them on the basis of
hakTiB. facts.
30aTHICTb OpraHi3oByBaTW OCBITHIM NpoLec Ta The ability to organize the educational process and
OK 07 NPOBOANTWN NPAKTUYHI i NabopaToOpHi 3aHATTS 3 conduct practical and laboratory classes in physical
i3nyHUX Ta/abo acTPOHOMIYHMX HaBYaJIbHUX and/or astronomical educational disciplines in

OVUCUWMNIH B 3aKNagax BULLLOI OCBIiTHU. institutions of higher education.
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7 - NMporpamMHi pesynbtTatn HaB4aHHA (MPH)/ Programme learning outcomes
BMiT BUKOPUCTOBYBaTWN KOHLENTYabHi Ta .
KOp y HLEMTY: Be able to use conceptual and specialized
cnevianizoBaHi 3HaHHA | PO3YMiHHS .
aKTYaNbHUX NPOBEM | NOCArHEHb 0BPAHMX knowledge and understanding of current
MPH . . L problems and achievements of selected areas
HanpsMiB Cy4aCHOI TEOPETUYHOI i ; .
01 . of modern theoretical and experimental
ekcnepumeHTasbHOI isnkn Ta/abo .
, physics and / or astronomy to solve complex
aCTPOHOMIT ANs po3B’A3aHHA CKNagHUX 3a4ad .
. problems and practical problems.
i MPaKTNYHUX npobnem.
BmiT npoBoaAnTM ekcnepuMeHTaNnbHi Ta/abo Be able to conduct experimental and / or
TeopeTUYHi nocnigxeHHs 3 i3nkun Ta/abo |theoretical research in physics and astronomy,
fPH aCTPOHOMIT, aHani3yBaTn OTPUMaHI analyze the results in the context of existing
02 pe3yaibTaTu B KOHTEKCTi iCHY4YMX Teopin, theories, make reasoned conclusions
pobuTnM aprymeHToBaHi BUCHOBKW (BKJ1lOHAKO4N (including assessment of the degree of
OLiHIOBAHHS CTYMeHs HEBU3HAYEeHOCTI) Ta uncertainty) and suggestions for further
research.

BmiT 3acTocoByBaTu cy4acHi Teopii Be able to apply modern theories of scientific
fPH HAYKOBOr0O MeHe)KMeHTY Ta _F,inosoro _ managemenﬁ ar)d busin(_ass gdministratiqn for
03 | @BMIHICTPYBaHHA AN opraHizauii Haykosux i the organization of scientific and applied
NpUKNagHUX focnigeHb B 06nacTi i3ukn research in the field of physics and / or
astronomy.
Select and use appropriate methods for

npono3unuii Wwoao noganblnx AOC/iIOXKEHb.

Ta/abo acTpoHOMIl.
ObupaTw i BUKOPUCTOBYBaATW BiAMNOBIiAHI
[MPH | meToan 06p0obKK Ta aHanisy AaHUX Qi3n4YHUX processing and analyzing physical and / or
04 Ta/abo aCTPOHOMIYHUX OOCNIAXKEHD i astronomical research data and evaluating
OLLiHIOBAHHSA TX OOCTOBIPHOCTI. their reliability.
34incHIoBaTU (heHOMEHOOTYHUIA Ta Carry out a phenomenological and theoretical
[PH | TeopeTu4HU onnc focnigxysaHux gisndHux | description of the studied physical and / or
05 Ta/abo acTpOHOMIYHUX ABULY, O6'EKTIB i astronomical phenomena, objects and
npowecis. processes.
BMMe':g' %625?:$§¢Meami';i?'T'Zi;grg:i?:g' Be able to choose effective mathematical
rPH A pMall o methods and information technologies and
3aCTOCOBYBaTU iX ANSA 3LiINCHEHHS : S
06 . . Do . apply them to research and / or innovation in
nocnigxxeHb Ta/abo iHHOBaUi B obnacTi .
. physics and / or astronomy.
i3ukn Ta/abo acTpoHOMii.
Evaluate the novelty and reliability of scientific

results in the chosen field of physics and / or

OuiHloBaTN HOBU3HY Ta AOCTOBIPHICTb
astronomy, published in the form of a

HayKOBMX pe3ynbTaTiB 3 06paHOro Hanpsamy

rPH
07 | gi3nkm Ta/abo acTpoHOMIi, oNpuItOOHEHUX Y
dhopmi nybnikauii 4 ycHoi gonosifai. publication or oral report.
Mpe3eHTyBaTW pe3ynbTaTu AOCAIOKEHb .
P yB PESYyE AOCNIA Y | Present research results in the form of reports
dopMi fornosigen Ha ceMmiHapax, :
. " at seminars, conferences, etc., make a
[1PH KOH(pepeHUuiax Towo, 34iNCHIOBaTH . . e
O 4 professional written description of research,
08 npodecinHn NNCbMOBUA ONUC HAaYKOBOIO o !
. taking into account the requirements, purpose
DOCNiA>XKEeHHSs, BPaxoByoyM BUMOrK, MeTy Ta .
! . and target audience.
LiSIbOBY ayANTOPItO.
AHanisyBaTu Ta y3arasabHIOBaTU HayKOBI . L .
o3 J'IbYI'aTVI 3 o6yaHoro HAMDSM q)?lsvmm Analyze and summarize scientific results in the
rPH P Tg/a6o act OHF(;M” BiﬂcniupKOBy BaTY chosen field of physics and / or astronomy,
09 - 0 acTp ' y . track the latest developments in this area,
HaWHOBILUi 4OCATHEHHS B LLbOMY HanpsMi, L .
) . mutually communicating with colleagues.
B3AEMOKOPUCHO CMiJIKYIOYUCh i3 KoNleramu.
BigwykoByBaTu iHhopMauito i aaHi, HeobxigHi| Search for information and data needed to
solve complex problems of physics and / or
astronomy, using various sources, including

ANS po3B’A3aHHA CKNagHUX 3a4ay isnkm
IPH | Ta/abo acTpoHOMIi, BUKOPUCTOBYHOYN Pi3Hi
10 |p>xepena, 30KpeMa, HaykKoBi BUAaHHs, Haykosi| scientific publications, scientific databases,
6a3n faHMX TOLWLO, OLiHIOBATM Ta KPUTUYHO etc., evaluate and critically analyze the
aHanisyBaTu oTpUMaHi iHopMaLito Ta gaHi. information and data obtained.
YMiTn 3aCTOCOBYBaTW TEOPIl, MPUHLWMN i Be able to apply theories, principles and
rpPH MeToaun ismkn Ta/abo acTpoHoMIT gns methods of physics and / or astronomy to
11 | po3B’'sI3aHHSA CKJagHUX Mi>KancuunaiHapHux | solve complex interdisciplinary scientific and
HayKOBUX i MpUKIagHMUX 3agad. applied problems.
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Po3pob6ssiT Ta 3aCTOCOBYBaTK €PEKTUBHI - .
P OcoBy ® Develop and apply efficient algorithms and
aJIrOPUTMKM Ta ChneLliani3oBaHe NporpaMHe L
. - specialized software to study models of
MPH | 3abe3ne4yeHHs Ons OOCHIOXXEeHHA Moaesien . . .
! , AR physical and / or astronomical objects and
12 i3ndHMX Ta/abo acTPOHOMIYHUX 00'EKTIB i .
. . processes, process the results of experiments
npouecis, 06pobkn pesynbTaTiB .
- and observations.
EKCMEPUMEHTIB i CMOCTEPEXKEHD.
CtBoptoBaTW i3NYHI, MaTEMATUNYHI i . .
[TBOpIoB ® . o Create physical, mathematical and computer
KOMM'I0TepHi Moaeni npmpogHnx o6’ekTiB Ta .
. . : models of natural objects and phenomena,
rPH ABULL, NepeBIipAaATU IX afeKBaATHICTb, . .
. . check their adequacy, study them to obtain
13 OOCNig>KyBaTW iX AN OTPUMAHHSA HOBUX . .
\ . new conclusions and deepen understanding of
BWUCHOBKIB Ta NOrnbaeHHsa po3yMiHHSA T
) nature, analyze limitations.
npupoaun, aHanisyBatn obMe)xeHHs.
Po3pobnaTu Ta BUKNagaTu qiznyHi Ta/abo .
P R Aatl ® . / Develop and teach physical and / or
ACTPOHOMIYHI HaBYasbHI AUCLUUMIHN B ) Lo AP
. S " astronomical disciplines in institutions of
3aKJlajax BULLOI, haxoBOi nepen BULLOI, . ; . )
e e : » higher, professional higher, professional
npodecinHoi (MpodecCinHO-TEXHIYHOT), !
rPH B .. . . . (vocational), general secondary and
3arasbHoOI cepeHbOi Ta NO3alUKiNbHOI OCBITH, : .
14 : o extracurricular education, apply modern
3aCTOCOBYBATM Cy4YaCHi OCBITHiI TexHonorii Ta . )
oo . educational technologies and methods,
MeTOOUKMW, 34INCHIOBAaTN HEOOXiOAHY : :
; provide the necessary advisory and
KOHCY/IbTaTUBHY Ta METOANYHY MiOTPUMKY .
. . methodological support to students.
3006yBayiB OCBITH.

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

KappoBe 3abe3neueHHsn/Staffing

BignoBigHO 00 KagpoBMX BUMOT LLLOOO
3abe3neyvyeHHs NpoBagXeHHS OCBITHbLOI
OianbHOCTI ona signosigHoro pisHsA BO,
3aTBepO)xeHux MoctaHoBoto KabiHeTy MiHicTpis
YkpaiHu Big 30.12.2015 p. Ne1187 B YMHHINK
penakuii, 3a/y4eHHA 00 BUKNaAaHHA HayKOBLIB
Ta NPaKTUKIB.

In accordance with the personnel requirements
for ensuring the implementation of educational
activities for the appropriate level of higher
education, approved by the Resolution of the
Cabinet of Ministers of Ukraine dated
30.12.2015 Ne1187 in the current version, the
involvement of scientists and practitioners in
teaching.

MaTepiasnbHO-TexHi4YHe 3abe3ney

eHHsa/ Material-technical support

BionoBigHO 4,0 TEXHOJIOTIYHNX BUMOI LWOA0
MaTepiaslbHO-TeXHIYHOro 3abesnevyeHHs
OCBITHbLOI AisNbLHOCTI BignosigHoro pisHsa BO,
3aTBepa)xeHux NoctaHoBot KabiHeTy MiHicTpis
YkpaiHu Big 30.12.2015 p. Ne1187 B YMHHIN
penakuii,, a TakoXx cnevianizoBaHe isn4He
nabopaTopHe obnagHaHHS.

In accordance with the technological
requirements for material and technical support
of educational activities of the appropriate level
of higher education, approved by the Resolution
of the Cabinet of Ministers of Ukraine dated
30.12.2015 N.1187 in the current edition, as well
as specialized physical laboratory equipment.

IHbopMauihHe Ta HaBYaSIbHO-MeTOoAMYHe 3ab6e3ney

education

eHHs/ Information and methodical support of the
al process

BionoBigHO 40 TEXHOJIOMIYHNX BUMOI LLOA0
HaB4aJIbHO-MeTOANYHOr o Ta iHhopMaLiNnHOro
3abe3neyvyeHHs OCBITHLOI AiANILHOCTI
BianosigHoro pisHa BO, 3aTBepaxeHux
MocTaHoBo KabiHeTy MiHicTpiB YKpaiHu Big
30.12.2015 p. Ne1187 B YNHHIN pegaKLUil.

In accordance with the technological
requirements for educational and
methodological and informational support of
educational activities of the relevant level of
higher education, approved by the Resolution of
the Cabinet of Ministers of Ukraine dated
30.12.2015 Ne1187 in the current version.
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9 - AkapeMiyHa MobinbHicTb/Academic mobility

HauioHanbHa kpeauTHa MobinbHicTb/National credit mobility

MOo>XXNMBICTb YK/IaAEHHSA Yyrod Npo akageMidHy
MOBiNbHICTb Ta NPO NOABINHE AUNIOMYBaHHS.

Possibility of concluding agreements on
academic mobility and double graduation.

MixxHapoaHa kpeauTHa MobinbHicTb/International credit mobility

MOXXNUBICTb YKNaAEHHA Yrof rnpo MiXXHapoOHy
akageMivyHy MmobinbHicTb (Epasmyc+ K1), npo
noABiNHe oMNAOMYBaHHS, Npo TpuBani
Mi>DXKHapoHi npoekTwn, aki nepeanbayvaoTb
BKJIIOMEHEe HaBYaHHA CTYAEHTIB.

Possibility of concluding agreements on
international academic mobility (Erasmus + K1),
double graduation, on long-term international
projects that include inclusive education of
students.

HaB4yaHHsa iHO3eMHuXx 3p060yBadiB BO/Study of Foreign applicants of HE

HaB4yaHH$ iHO3eMHUX 3006yBadiB BO, Ki
onaHoBytoTb Ol 3a NnporpamMamMn Mi>KHapogHOI
aKaneMmiyHoi MobBiNIbHOCTI, MOXXe NPOBOANTUCH
aHrnincbko abo ykpaiHCbKOK MOBOIO, 3@ YMOBWU
BONOAiHHA 3006yBavyeM MOBOIO HaBYaHHSA Ha
piBHI He HUX4e B2.

The training of foreign students who master the
EP under international academic mobility
programs can be conducted in English or
Ukrainian, provided that the student has
mastery 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 kKOoMMoOHeHTU NporpamMu/Components EKTC/ECTS| koHTponto/Final
credits |control measure
form
HOPMATWBHI ocBiTHi koMnoHeHTU/Required (standard) components
0O60B’5A3KOBi KOMMOHEHTW LMKY 3arasbHoi nigrotoBku/General training cycle
30 01 ISHcTisgngyaana BNIACHICTb Ta NaTeHTO3HaBCTBO / Intellectual Property and Patent 3.0 3anik / Final test
OcCHOBW iH>XeHepil Ta TexHonorii ctanoro po3suTKky / Fundamentals of Engineering and . .
3002 Technology of Sustainable Development 2.0 3anik / Final test
MpakTn4HMA Kypc iHO3eMHOT MOBIY AJ1A AifIoBOi KOMYHiKaLii / Practical Foreign . .
3003 Language Course for Business Communication 3.0 3anik / Final test
30 04 Po3pobka cTapTan-npoekTiB / Startup Project Development 3.0 3anik / Final test
0O60B’A3KOBIi KOMIMOHEHTW UMKy NpodecinHoi niarotoekun /Professional training cycle
1o 01 Makpockoni4yHi kBaHTOBI aBuLWa / Macroscopic Quantum Phenomena 5.0 Ek3ameH / Exam
Komn'toTepHe MogentoBaHHS hisnyHmMx cuctem i npouecis / Computer Modelling of
1o 02 Physical Systems and Processes 6.0 Eksamen / Exam
MeToavnka HaB4YaHHSA i3MKK y 3aknagax BuLLoi ocsiTK / Methods of Teaching Physics in
1o 03 Higher Education Institutions 6.0 Eksamen / Exam
1o 04 MeparoriyHa npakTuka / Pedagogical Practice 6.0 3anik / Final test
110 05 HayK.OBa p960Ta 3a TeMOIo MaricTepcbkoi ancepTauii / Scientific Work on the Master’s 50 3anik / Final test
Thesis Topic
10 06 MpakTuka / Practice 14.0 3anik / Final test
o 07 BukoHaHHA MaricTepcbkoi ancepTauii / Execution of Master's Thesis 14.0 3axucT / Defence
BWBIPKOBI ocBiTHI komnoHeHTuW/Elective components
BubipkoBi KOMNOHEHTU UKKNY npodecinHoi nigrotoBku/Professional training cycle
B 01 OCBITHIn KOMNOHeHT 1 ®-KaTanory / Educational Component 1 from P-Catalogue 4.0 3anik / Final test
B 02 OCBITHI KOMNOHeHT 2 ®-kaTasnory / Educational Component 2 from P-Catalogue 5.0 Ek3ameH / Exam
B 03 OCBIiTHIn KoMNoHeHT 3 ®-kaTanory / Educational Component 3 from P-Catalogue 5.0 Ek3ameH / Exam
B 04 OCBITHIn KOMNOHeHT 4 ®-kaTanory / Elective Educational Component 4 from P- 50 ExksaMeH / Exam
Catalogue
B 05 OCBITHIn KOMNOHeHT 5 ®-kaTanory / Elective Educational Component 5 from P- 4.0 3anik / Final test
Catalogue
3arasnbHu 06car HopMaTMBHUX KoMMNoHeHTiB Ol/Total scope of the required 67
components:
3aranbHuin obcar Bnbipkosmnx komnoHeHTIB OlN/Total scope of the elective 23
components:
O6csAr oCcBiTHIX KOMMOHEHTIB, WO 3abe3nevyyoTb 3400yTTA KOMNETEHTHOCTEN
BMU3Ha4veHnx CBO/Total scope of the educational components aimed at acquisition of 67
competencies specified in the Higher Education Standard:
3ATAJIbBHW OBCATr OCBITHBbOT MPOIrPAMW/TOTAL SCOPE OF THE EDUCATIONAL 90
PROGRAMME
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3. CTPYKTYPHO-JIOIN4YHA CXEMA OCBITHbOI MPOrPAMU/STRUCTURAL-AND-LOGICAL
SCHEME OF THE EDUCATIONAL PROGRAMME

=N Pospobia Maspo- Komn'worepHe Meromna Meparcrissa Hayrosa pobora Tpasmircanit
E crapTan crortiHi MOTETIOBAHHA Gz HABMAHHS MIpaETIEA A TEMOKO Kype osemHol
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= 1 l BHENG] OCBITH KoM yHiKaani
|
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2 Ha BAACHKTE || Bowesepd Ta MOMTEOHEHRT | BOMMOHEHT 2 KOMTTOHEHT 3 BOMITOHEHT 4 OMIIOHEHT 5 KYPC iHoseMHO
= Ta MaTeHTo- TexHomord $-Karanory &-Karanory P-Karanory P-Karanory ®-Karanory MOBH 148
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. 1 - 1
& . .
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3
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- education
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5. ®OPMA ATECTALLII 30B5YBAYIB BULLLOi OCBITWU/ THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauis 3006yBadiB BULLOT OCBITU 3@ OCBITHBO-NPOGECINHOW NporpamMoto cneuiasabHocTi 104-
hi3vkKa Ta aCTPOHOMIiSAA MPOBOANTLCA Y hopMi NybaivHOro 3axncTy KBanidikauinHoi poboTn Ta
3aBepLIYETLCA BUAAYE0 JOKYMEHTA BCTaHOBJIEHOIO 3pa3Kka Npo NPUCyo)XeHHSA NOMY CTyneHs
MaricTpa 3 NPMCBOEHHAM KBasidikauii: MmaricTp 3 (i3viku Ta acTPOHOMII 3a OCBITHbO-NpodecinHow
nporpamoto «Komn'toTepHe MoaentoBaHHA isndHmMx npouecis». KeanigikauinHa poboTa
nepeBipsAETbCA Ha nfariaT Ta Nicaa 3axXUCcTy po3MilLlyeTbCa B peno3uTopii HTB YHiBepcuTeTy ons
BiIbHOr0 A0CTYMNy. ATecTalia 30iINCHI0ETLCS BiAKPMUTO Ta nybniyHo.

Attestation of applicants of higher education in the educational and professional program of the
specialty 104- Physics and astronomy is carried out in the form of a public defense of the
qualification work and ends with the issuance of a document of the established model on awarding
him a master's degree with the qualification: master in physics and astronomy in the educational
professional program "Computer modelling of physical processes". The qualifying work is checked for
plagiarism and after defense is placed in the STL repository of the University for free access.
Attestation is carried out openly and publicly.
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6. MATPULA BIAMNOBIAHOCTI MPOrPAMHUX KOMMNETEHTHOCTEA KOMMOHEHTAM
OCBITHbOI MPOrPAMU/COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS

30 01|30 02|30 03|30 04|10 01|10 02|10 03|10 04|10 05|10 06|10 07

3K01| X X X X X X X X X
3K02| X X X X X X X X
3K03| X X X X X X X X
3K 04 X X X X X X X X X
3K 05 X X X X X X
3K 06 X X X X X X X
®K 01 X X X X X
PK 02 X X X X X
PK 03 X X X X X X
DK 04 X X X X X X
PK 05 X X X X X X X
oK 06| X X X
®K 07 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 01|30 02|30 03[30 0410 0110 02|10 03|10 04|10 05|10 06|10 07

MPH 01 X X X X X
MPH 02 X X X X X
[PH 03 X X X

MPH 04 X X X X X
MPH 05 X X X X
MPH 06 X X X X X X
npHo7) X X X X X
MPH 08 X X X X X X X
nPH 09| X X X X X X
MPH 10 X X X X
MPH 11 X X X X
MPH 12 X X X X X
MPH 13 X X X X X
MPH 14 X X X X X X X
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