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NPEAMBYJIA/PREAMBLE

PO3POBN EHO/ELABORATED:

KepiBHUK NPOEKTHOI rpynu (rapaHT OCBITHbLO! NporpamMu):

MoHacTupcekuii N'eHHain €8reHoBmnY, 4OKTOP Gi3nKo-MaTeMaTUYHUX HaYK,
DOUEHT, 3aBigyBad Kaeapu NpuknagHoi dizvkn

YneHW NpoeKkTHoOI rpynu:

FinbYykK AHAPIN BonoanMunpoBuY, KaHANnAaT Qi3nKo-MaTeMaTUYHUX Hayk,
OOUEHT Kadheapu NpuknagHol diznkn

IBaHOBa BiTa BikTopiBHa, kKaHANAAT TEXHIYHWUX HayK, OOUEHT Kadeapu
npuKnNagHoi dizuku

3a niarotoeky 34506yBa4iB BULLLOT OCBITK 3@ OCBITHLO MPOrpaMolo BianoBigae kadenpa NpukIagHoi
3aBsigyBad Kadeapu NpuknagHoi gisnkn

MoHacTupcbokuin FeHHaaiin €EBreHoBuY, OKTOP Pi3NKo-MaTeMaTUYHUX HayK, AOUEeHT

Developed by the project group:

Head of the project group (guarantor of the educational program):

Gennady Evgenovich Monastyrskyi, Doctor of Physical and Mathematical
Sciences, Associate Professor of the Department of Applied Physics

Team members:

Andrie GILCHUK, Candidate of Physical and Mathematical, Associate
Professor, Associate Professor of the Department of Applied Physics

Vita IVANOVA, Candidate of Technical Sciences, Associate Professor,
Associate Professor of the Department of Applied Physics;

The department is responsible for the training of higher education students according to the
educational program

Head of the Department of Applied Physics

Gennady Evgenovich Monastyrskyi, Doctor of Physical and Mathematical Sciences, Associate
Professor of the Department of Applied Physics

NOrop>XXeHO/AGREED:

HaykoBO-MeTOAMYHa KOMICia yHiBepcuTeTY 3i crneuiansHOCTi 105 «MpuknagHa dizvka Ta
HaHoMaTepianu» (npotokan Ne_ 4 Big «__ 13 » kBiTHA 2024p.) / The Scientific and Methodological
Commission of the University on speciality 105 Applied Physics and Nanomaterials (minutes of
meeting Ne_ 4 of 13 april 2024).

Frram~ DiMIArAnE  Chairman of the SMCU-105
eprin BOPOHOB / Serhii VORONOV
melogmydHa paga kit iM. Iropga Cikopcekoro (mpoTokon N BiO ¢ 21 )

The Meth~dn~la~icgl Conncil of Igor Sikorsky Kyiv Polytechnic Institute (minutes of meeting Ne
of 2

»aau / Chaiman of the Methodological Council

1aTonin MENbHWYEHKO / Anatolii MELNYCHENKO
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BPAXOBAHO/CONSIDERED:

(haxoBy eKCrnepTn3ly CTENKXONAEpIB:
IHCTUTYTY (pi3ukn HaniBnpoBiaHUKIB iM. B.E. JlawkapboBa HAH YkpaiHu,
ConHues Badecnas Ceprinosud, 4.¢.-M.H., 3aCT. ANMPEKTOpPa

IHCTUTYTY cpisionorii im. 0.0. boromonbua HAH YkpaiHn,
Becenoscbkuin Mukonan Ceprinosud, A.6.H., Akagemik HAH YKpaiHu, AnpeKTop iHCTUTYTY
MypHMHBL O.€. K.6.H., C.H.C., lykbaAHeub O.0. 4.6.H,, N.H.C.

IHCTUTYTY enekTpo3BaptoBaHHA iM. €.0.MaToHa HAH YKpaiHn,
KOp>xeHko M.B., 4.T.H., 3aB. Big4inNy 3BaptoBaHHA niacTmac, emyeHko B.J1. o.x.H., c.4.

IHCTUTYTY TexHi4YHoi Tennogiznku HAH Ykpainn,
MNaH4yeHKO H.®. K.T.H. C.H.C.

TOB «XYABEW YKPATHA»,
Fnbyyk A.B., K.(p-M.H., NPOB. iHX.

TOB «EnBaTex»
Bucoubkuni IN.B. cTakep-gocnigxHuK, bakanaep Kadenpu NnpuknagHoi gisnku

Kyniw Bonognmmp BikTopoBuY,BUNYCKHUK OOKTOopaHTypun «KIl iMm. Iropsa CikopCbKOro», 4OKTOp
hi3nKo-MaTeMaTUYHNX HAYK, AoueHTKadenpn 3arajsbHOl Ta eKkcnepuMmeHTanbHOI isnkn MO «Krl
iM. Iropsa CikopCbKoro»,

OnbxoBUK Innsa BonognmMmposuny, acnipaHT Kadeapu npuknagHoi ismkn HHOTI «KMI im. Irops
Cikopcbkoro» 3a crneuianbHicTio 105 MNMpuknagHa isnka Ta HaHOMaTepianu.

OpexoB AMuTpo OnekcaHApOBUY, acnipaHT kadenpun npuknagHoi qisnkm HHOTI «KTl iM. Irops
Cikopcbkoro» 3a crneuianbHicTio 105 MNMpuknagHa isnka Ta HaHOMaTepianu.
A TakoX pe3ysibTaTun ONMNTYBaHHA CTYAEHTIB 4-6 KypcCy, LWOA0 KOMMN'IOTepHOoi Nigrotosku 3a OHI.

Bynn BHeCeHi HacTyMnHi 3MiHW:

3amicTb OK «CamoopraHi3auisa BiaKpUTmMXx cCucteMm» BeefeHo «MeToan MalMHHOIO HaB4YaHHSA B
Qi3NYHNX OOCAIOXKEHHAX

OK «®i3mKa cyuinbHUX cepenosuLl» i3 Bubipkosux KomnoHeHTIB Ol nepeseneHo B OK uukny
npocdecinHoi niarotToBkn. HatoMmicTe OK «®i3nyHa KiHeTMKa» nepeseneHo A0 BNHIpKOBMX
KoMroHeHT Ol

Ha3By OK «MaTemMaTu4yHe MoOesitoBaHHA CUCTEM i NpoueciB» 3MiHEHO Ha «Komn'toTepHe
MOOeNIIoBaHHSA Ta cumynauii B gisunui»

OHoBJIEHY OCBITHIO Nporpamy obropopeHo Ha 3acigaHHi Kagenpu NpuknagHoi isnkm Haes4anbHoO-
HayKOBOIro qdi3nKo-TexHi4YHOoro iHcTuTyTy (HH®TI) (NnpoTokon Ne 16 Big «09» nnuctonaga 2022 p.),

PeueH3ii-BiArykn CTeENKX0N4epPIB A04AOTHCA
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expert expertise of stakeholders:
V.E. Lashkarev Institute of Semiconductor Physics of the National Academy of Sciences of Ukraine,

Vyacheslav Solntsev, Ph.D.-M.Sc., Deputy. Director

0.0. Bogomolets Institute of Physiology National Academy of Sciences of Ukraine,

Veselovsky Mykolai, Doctor of Science, Academician of the National Academy of Sciences of
Ukraine, director of the institute

Purnyn Olena Ph.D., S.R., Lukyanets 0.0. d.b.s., l.r.s.
E.O. Paton Institute of electric welding of the National Academy of Sciences of Ukraine,

Yurzhenko M.V., Doctor of Technical Sciences, head plastic welding department, Demchenko V.L.
Ph.D., Ph.D.

Institute of Technical Thermophysics of the National Academy of Sciences of Ukraine, Panchenko
Ph.D. s.r.

"HUAWEI UKRAINE" LLC, A.V. Hilchuk, Ph.D., prov. Eng.
"Elvatech" LLC, Vysotsky Pavlo intern-researcher, bachelor of the department of applied physics

Volodymyr Kulish,graduate of the doctoral course of " Igor Sikorsky Kyiv Polytechnic Institute ",
Doctor of Physical and Mathematical Sciences, Associate Professor Department of General and
Experimental Physics of the FMF " Kyiv Polytechnic Institute ",

llya Olkhovyk, graduate student of the department of applied physics of of "Igor Sikorsky Kyiv
Polytechnic Institute " in specialty 105 Applied physics and nanomaterials.

Dmytro Orekhov, graduate student of the department of applied physics of NNFTI "KPI named after
Igor Sikorsky" in specialty 105 Applied physics and nanomaterials.

As well as the results of the survey of students of the 4th-6th year regarding computer training for
the ESP.

The following changes were made:

"Machine learning methods in physical research" was introduced instead of EC "Self-organization of
open systems"

EC "Continium Physics " from selective components of the OP was transferred to EC of the cycle of
professional training. Instead, the EC "Physical kinetics" has been transferred to the selective
components of the OP

The name of the EC "Mathematical programming of systems and processes" was changed to
"Computer modeling and simulations in Physics"

The updated educational program was discussed at the meeting of the Department of Applied
Physics of the Educational and Scientific Physical and Technical Institute (ES PhTI) (protocol No. 16
dated November 9, 2022),

Stakeholder reviews are attached
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Esonwouina OMN/Evolution of the EP

NinroToBka MaricTpis 3a cneuianbHicTio 105 MNMpuknagHa di3dnka Ta HaHoMaTepianu byna BigkpuTa
2018 p.

Y 2018 p. 6yno 3aTBepa)xeHo nepwy pegakuito OHM y BignoBiAHOCTI 3 3aTBepAXeHnMun B KMl im.
Irops Cikopcbkoro chopMoto OMUCY OCBITHIX MporpaM; CTPYyKTypoto Ta 3mictom 3K, ®K, TPH.

Y 2020 p. 6yno 3aTBepaKeHO apyry (oHoBneHy) penakuito onmncy OHIM, wo 6yao 3yMOBNEHO TaKnMU
YMHHMKaMW: Nepernsag i BHECEHHS CYyTTEBUX 3MiH A0 CTPYKTypu Ta 3MicTy 3K, ®K, MNMPH; BHeceHHaM
CYTTEBUX 3MiH A0 cKNaay Ta/abo hopMoo ceMeCcTpPOBOro KOHTPOJIO 32 OCBITHIMU KOMMNOHEHTaMU;
MeTa bifblW ckoperoBaHa i po3wunpeHa. byno nponaHo abo 3MiHEHO Ha3BM MNoMNepeaHix OCBITHIX
KOMIMOHEHTIB: «KBaHTOBA XiMisl i KBAHTOBO-MeXaHi4Hi MeToan obyncneHHsa», «HoBi pe4oBUHM i
MaTepianm ANa HAYKOEMHUX TeXHONOrin», «CamMoopraHisauis BigKpUTux cuctemMm». BuganeHo ocCBIiTHI
KOMMNOHEHTU: «MaT MmeToam onTuMmisauii», «OCHOBN HayKOBUX OOCAIOXKEHb>.

Pepnakuis OHIM Bigbynaca 2021 p. y 3B’A3Ky 3i 3MiHaMn HPK Ta BHECEHHSAM KOPEKTUBU LWo[0 obcaris
OK BigBeaeHUX Ha O0CiAHNUBbKUIA (HayKOBUIN) KOMMNOHEHT. byno nonaHo abo 3mMiHeHO Ha3BuU
rmonepenHix OCBITHIX KOMMOHEHTIB: «OCHOBM iH)XXeHepii Ta TEXHONOrIiT CTasoro po3BUTKY»,
«MeHen>KMeHT CTapTan-npoekTiB», «[legaroriyHa MancTepHICTb».

HacTtynHa pepakuis OHMN Bigbynaca y 2022 poui y 38'a3Ky 3 HabyTTaM Di3nKO-TEXHIYHUM
IHCTUTYTOM CTaTycy HaB4anbHO-HayKoBUN Di3NKO-TEXHIYHUIN iIHCTUTYT. Binbysca po3nogin Ha
YaCTUHW OCBITHLOIO KOMMOHEHTY «[1pakKTUYHNI KypC iIHO3EMHOI MOBUW AJ19 HAyKOBOI KOMYHiKaLii» Ta
0OCNigHNUBKOro (HayKoBOro) KOMNoHeHTy «HaykoBa poboTa 3a TeMO0 MaricCTepcbKoi gucepTauii».

Penakuis OHM 2023 poky 6ynn BHECEHi 3MiHWN Yy 3B’A3KY 3 BHECEHHAM CYTTEBUX 3MiH 40 CKAany
Ta/abo hopmMOo CEMECTPOBOro KOHTPOJIIO 3@ OCBITHIMN KOMMNOHEHTAMW. 3aMiCTb OCBITHbOIO
KOMMNOHEHTY «CaMoopraHi3auisa BigKpUTNX CNCTeM» BeefeHo «MeToam MallMHHOMO HaBYaHHS B
PI3NYHNX OOCTIOXKEHHAX>.

OCBITHIN KOMMNOHEHT «di3MKa CyUiNbHNX cepeanoBuLLl» i3 BUbipkoBmnx komnoHeHTIiB OHIN nepeseneHo
B OCBIiTHi KOMMOHEHTU LMKy NPOgeCinHOI NiArOTOBKWU. HaTOMICTb OCBIiTHIN KOMMOHEHT «®i3nyHa
KiHeTMKa» nepeBeneHo A0 BnbipkoBmx koMnoHeHT OHIM. Ha3By OCBITHLOr0 KOMMNOHEHTY
«MaTeMaTn4yHe NporpamMmyBaHHA CUCTEM i NpoueciB» 3MiHEHO Ha «Komn'toTepHe MOOeNOBaHHSA Ta
cuMynAuii B ismui».

Y 2024 poui go OHIM 6ynun BHecCeHi Taki 3MiHu:

e BHECEHO 3MiHN y BignoBigHOCTI A0 Haka3ly HO/263/24 Big 08.04.2024 «[1po opraHizauito Ta
nJjaHyBaHHSA OCBITHLOro npouecy Ha 2024-2025 HaBYalbHUN Pik»;

Preparation of masters for specialty 105 Applied physics and nanomaterials was published in 2018.

In 2018 was approved by the first edition of the ONP in accordance with those approved in the KPI
im. Igor Sikorsky will describe the lighting programs in a form; structure and substitution of ZK, FC,
PRN.

In 2020 was confirmed by a friend (updated) editor of the description of the SNP, which was agreed
upon by such officials: review and introduction of essential changes to the structure and replacement
of the ZK, FC, PRN; making essential changes to the warehouse and/or using the form of semester
control over lighting components; The meta is more structured and expanded. The names of the
most advanced components were added or changed: “Quantum chemistry and quantum mechanical
methods of calculation”, “New words and materials for scientific technologies”, “Self-organization of
liquid systems”. The following components have been removed: “Mathematical methods of
optimization”, “Fundamentals of scientific research”.
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The editorial office of the ONP was published in 2021. in connection with the changes made to the
NRC and the adjustments made to ensure the commitments of the OK introduced to the pre-
scientific (scientific) component. The names of the advanced components were added or changed:
“Fundamentals of engineering and technology of steel development”, “Management of start-up
projects”, “Pedagogical mastery”.

The current edition of the SNP was published in 2022 in connection with the Physico-Technical
Institute's status as the Primary Science Physico-Technical Institute. | divided into parts the main
component “Practical course of foreign language for scientific communication” and the last
(scientific) component “Scientific work on the topic of the master’s thesis.”

Revision of the ONP 2023 when changes were made in connection with the introduction of essential
changes to the warehouse and/or a form of semester control over the lighting components. Instead
of the main component “Self-organization of liquid-critical systems”, “Methods of machine learning in
physical research” was introduced.

The light component “Physics of Social Media” has been transferred from the selective components
of the SNP to the light components of the professional training cycle. The physical component of
“Physical Kinetics” has been transferred to the selective components of SNP. The name of the
component “Mathematical programming of systems and processes” has been changed to “Computer
modeling and simulation in physics”.

In 2024, the following changes were made to the educational and scientific program:

¢ changes were made in accordance with the order NOD/263/24 dated April 8, 2024 «On the
organization and planning of the educational process for the 2024-2025 academic year»;
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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

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

HCTUTYT Technology

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

CTyniHb MaricTpa
MaricTp 3 NnpuknagHoi
di3nkn Ta HaHOMaTepianis

Master Degree

OdiuinHa Ha3Ba OM/Educational
programme official title

MpuknagHa gisnka

Applied Physics

Tun gunnomy Ta obcar Ol/Diploma
type and EP scope

Ovnnnom maricTtpa, 120
kKpeauTtie EKTC, TepMiH
HaB4YaHHSA 1 pik 9 MicAuis

Master diploma, 120 credits
ECTS, training period 1 year
9 months

HasaBHicTb akpeguTauii/Prior
accreditation

AkpeguntoBaHo HA34BO,
cepTudikaTt 5489 Big
2023-07-07 pincHmnnm go
2026-07-01

Accredited by NAQA,
cetificate No 5489 from
2023-07-07 valid to
2026-07-01

LUwnkn, pieeHb BO/Education cycle, level
of HE

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

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

MepepnymoBun/Prerequisites

HasaBHICTb CTyneHs
bakanaspa

Bachelor Degree

dopmun 3006yTTa ocBiTU/ Forms of

Education O4Ha (poeHHa); full-time;
MoBa(wn) BVlKn.auaHHﬂ./Language (s) of YKpaiHCbka Ukrainian
instruction
]
IHTepHeT-aapeca po3miweHHsa O /URL | https://osvita.kpi.ua/105_ONP r.g.rl.

of the educational program

M_PF A

2 - MeTa ocBiTHbOI nporpamu/Educational programme purpose

MigroToBKa KBajsipikoBaHMX PaxiBLiB, 34aTHUX
B YMOBaXx CTaJloro iHHOBaLiMHOIo0 HayKOBO-
TeXHiYHOro po3BUTKY CyCMiNbCTBa Ta
nepMaHeHTHOI TpaHcdopMaLil pUHKY npaLi
34incHIOBaTHU

npodecinHy AianbHICTb B Chepi HayKn, oCcBiTH,
HayKOEMHOro BnpobHuuTBa Ta bisHecy, Wwo
hopMy€e HOBI NPUPOAHNYO-HAYKOBI 3HAHHSA NpPO
CBIiT, LO3BONAE pOo3pobNATY | BNpoBaAXyBaTH
iHHOBALiMHI HAaYKOMICTKi TeXHOosOorii B ranya3i
KBAHTOBOI iHXXeHepii, POTOHIKN, HAHOCTPYKTYpP
Ta

HaHoMaTepianiB, Qi3NKN XUBUX CUCTEM,
Hewnpodisionorii, Pi3nKN eHepreTU4YHNX CUCTEM,
aNbTEepHAaTUBHNX Ta HOBITHIX A)Kepen eHepril.

The purpose of the educational program
Training of qualified specialists capable of
carrying out professional activities in the field of
science, education, knowledge-intensive
production and business in the conditions of
sustainable innovative scientific and technical
development of society and permanent
transformation of the labor market, which forms
new natural and scientific knowledge about the
world, allows to develop and implement
innovative knowledge-intensive technologies in
the field of guantum engineering, photonics,
nanostructures and nanomaterials, live physics,
neurophysiology, physics of energy systems,
alternative and new energy sources.
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3 - XapakTepucTuka ocBiTHbOi nporpamu/ Educational programme characteristics

NMpenmeTHa obnacTb/Subject area

O0’eKTN BUBYEHHA Ta AIANBHOCTI: Qi3NYHI
npouecu, SBULLA | CUCTEMU, HAYKOEMHI
TexHonorii, Pi3nkKo-xiMivHi npouecun B
BioNoriyHnx Ta eHepreTUYHNX CUCTEMAX,
Gi31NYHI B TOMY 4YMCNi KBAHTOBO-MEXaHiYHi
MPUHLUMMN PYHKLUIOHYBaHHS | po3pobku
npunagis, anapatypu Ta obnagHaHHA oS
iMnnemeHTauii iHpopMauinHux Ta
eHepreTUYHMX NPoLEeCiB, OTPUMAHHS i
3aCTOCYyBaHHSA HaHOMaTepianiB Ta
HaHOCTPYKTYp.

LLini HaBYaHHA: NigroToBka daxiBLUiB
iHTerpoBaHMUX B EBPOMNENCLKNIN OCBITHLO-
HayKOBWW MPOCTip, 34aTHUX B YMOBaXx CTasioro
iHHOBALiMHOI0 HAayKOBO-TEXHIYHOIrO PO3BUTKY
CyCninbCTBa Ta NepMaHeHTHOI TpaHcdhopMauil
PUHKY Mpaui ouiHloBaTN NOTEHLUiaNl HayKOEMHUX
TeXHOJIorin Ta BUpiWyBaTN KOMMAIEKCHI
NMPaKTUYHI NpobneMun gocnigxeHHs di3ndHNX
06’ekTiB, CUCTEM, NpoLeciB i ABULL, Ta iX
iHHOBaALiNHOIO 3aCTOCYBaHHA.

TeopeTU4HMA 3MICT NnpeaMeTHOI obnacrTi:
[ocnigeHHs HOBUXMIi3NYHUX Ta i3nKo-
XiMIYHMX BULL, Ta IX 3aCTOCyBaHHA Ans
pO3p06KM iIHHOBALLIMHUX HAYKOEMHUX
TexHONorin i MaTepianiB (BKAKOYaOYM
HaHoMaTepiann), Nnpunagis, anapaTtypu Ta
obnagHaHHSA

MeTtoam, MeTOAMKM Ta TEXHOJNOrIi: MeToaun
Cy4acHOro Yi3N4HOr0eKCrnepmmMeHTy, MeToamn
nocnigxeHHsa QisndyHNX Ta Pi3nKo-XiMivYHKX
BJIACTUBOCTEN MaTepianiB Ta BUMIPIOBaAHHSA
KPUTNYHUX i3NYHNX MapaMeTpiB MaTepianiB Ta
06’€eKTIiB (FrpaHNYHO ManuXx, WBUAKNX TOLLO),
0bpobka pe3ynbTaTiB eKCNEPUMEHTIB B yMOBaX
3Ha4YHOI HEBU3HAYEHOCTI MOro napameTpis,
MeToan obuymcntoBanbHOI Qi3NKM Ta XiMmil,
MeToAu cUMynauil Ta MogentoBaHHA i3NYHNX
06’ekTiB i NpoueciB, NnporpaMHi 3acobun
NMPOEeKTYBaHHS i KOHCTPYIOBAHHS.
IHCTpyMeHTM Ta oGnapgHaHHA: MaTepiann ans
Qi3NYHNXO0CNIOXKEHb, B TOMY YUCI
HaHOMaTepiasnm Ta HAHOCTPYKTYpH,
YCTaTKyBaHHA ONS eKCNepMMeHTaNbHUX
JocnigeHb Ta XxapakTepu3auil QizanyHmnx
06’€KTIB, PEYOBMH i TEXHOJIOMYHNX NPOLLECIB,
KOMM'IOTEPHI NakeTn MmoaentoBaHHA Qi3NYHNX
06’ekTiB, Npouecis

Objects of study and activity: physical
processes, phenomena and systems, science-
intensive technologies, physico-chemical
processes in biological and energy systems,
physical, including quantum-mechanical
principles of functioning and development of
devices, apparatus and equipment for the
implementation of information and energy
processes, obtaining and using nanomaterials
and nanostructures.

Training goals: training of specialists
integrated into the European educational and
scientific space, able to assess the potential of
science-intensive technologies and solve
complex practical problems of researching
physical objects, systems, processes and
phenomena and their innovative application.
Theoretical content of the subject area:
research of new physical and physico-chemical
phenomena and their application for the
development of innovative science-intensive
technologies and materials (including
nanomaterials), devices, apparatus and
equipment

Methods, techniques and technologies:
methods of modern physical experiments,
researching methods of the physical and
physico-chemical properties of materials and
measuring critical physical parameters of
materials and objects (extremely small, fast,
etc.), processing the results of experiments in
conditions of significant uncertainty of its
parameters, methods of computentional physics
and chemistry, methods of simulation and
modeling of physical objects and processes,
software tools for design and construction.
Tools and equipment: materials for physical
research, including nanomaterials and
nanostructures, equipment for experimental
research and characterization of physical
objects, substances and technological
processes, computer packages for modeling
physical objects and processes.

Completion of research practice and
implementation of joint projects commissioned
by research institutions of the National Academy
of Sciences of Ukraine, state, commercial and
leading international institutions in the field,
contains elements of dual education

OpieHTauis

Ol/Aspect

OcCBiTHbO-HayKoBa

Educational and scientific

OcHoBHu# ¢pokyc OMN/Main focus




9/24

dyHAaMeHTaNbHi | NpuKNagHi 4OCNiOXXEeHHS
BN1ACTUBOCTEN i 3aKOHOMIpHOCTEN (Pi3NYHNX
06’ekTiB, NpoueciB i cMCTEM, WO A03BOJIAIOTb
po3pobnsaTM i BNpoBaAXXyBaTU HAYKOMICTKi
TEeXHONOrii Ta MaTepianun, 30KpeMa,
HaHoMaTepiann, NPUCTPOI Ta CMCTeMH, Ta
hopMy0Tb HOBi MPUPOLHNYO-HAYKOBi 3HaHHS
npo CBIT, B T.4. y (bi3nui iHpopMaLinHMX Ta
KBAHTOBMX TEXHOJOrIN, Pi3nLi XXNBUX CUCTEM
Ta Qi3nLi eHepreTUYHUX CUCTeM.

Knto4oBi cnoBa: isnyHa cuctema, QisnvHum
06’€KT, eKCNeprMMEHT, KOMMN'loTepHe
MOOEeII0BaHHSA, MaTeMaTU4YHa MOAESb,
HaHOMaTepianwn, Qi3nYHi TEXHONOTII, XKUBI
cUcTemMu, oxxepena eHeprii.

Fundamental and applied research of the
properties and regularities of physical objects,
processes and systems, which allow the
development and implementation of science-
intensive technologies and materials, in
particular, nanomaterials, devices and systems,
and form new natural and scientific knowledge
about the world, including in physics of
information and quantum technologies, physics
of living systems and physics of energy systems.
Keywords: physical system, physical object,
experiment, computer simulation, mathematical
model, nanomaterials, physical technologies,
living systems, energy sources.

OcobnusBocTi

ON/Features

MpoxoO)XeHHS HayKOBO-AOC/IAHOI NPaKTUKN Ta
BUKOHaHHSA CMiflbHUX NMPOEKTIB Ha 3aMOBJIEHHS
HayKoBO-OOCNiAHUX ycTaHoB HAH YKpaiHu,
Oep>XaBHUX, KOMEpPLUiNHUX Ta NPOBigHNX
Mi>KHapoOOHMX YCTAHOB B ranysi, MiCTUTb
efleMeHTUn AyaJibHOI OCBITHU

Research practice and execution of joint projects
commissioned by research institutions of the
National Academy of Sciences of Ukraine, state,
commercial and leading international institutions
in the field, contains elements of dual education

4 - NMpupaTHiICTb BUNYCKHUKIB A0 NpaueBJsialiTyBaHHA Ta noganbworo HaB4yaHHs/ Eligibility
of graduates for employment and further study

MpupaTHicTe po npauesnawtyBaHHA/Eligibility for employment

BignosigHo 0o dep>XaBHoro knacudgikatTopy
npodecin OK 003:2010 BUNYCKHUKN MOXYTb
npautoBaTy Ha nocagax, Wo BianosifatoTb
KnacuikauinHUM yrpynoBaHHAM

21 lMpodecioHanun B ranysi QisnyHuX,
MaTeMaTUYHUX Ta TEXHIYHUX HayK

211 lMNpodecioHann B ranysi Qi3ankKn, acTpoHOMIT,
MeTeoposiorii Ta ximil 2111 lNMpodecioHann B
ranysi isankm Ta acTpoHOMiIi

2111.1 Haykosi cniBpo6iTHMKK (hi3nKa,
aCTpPOHOMISA)

2111.2 ®i3uKKN Ta aCTPOHOMMU

23 MpodecioHann B rasysi OCBIiTU Ta HaB4YaHHA
231 Buknapgadi 3akKNaniB BULLLOI OCBITU

2310 Buknapgaui 3aknagis BULLOI OCBITHU
2310.2 IHWi BUMKNagaYdi 3aK1aaiB BULLOI OCBITU

According to the State Classifier of Professions
DK 003:2010, graduates can work in positions
corresponding to the classification groups

21 Professionals in the field of physical,
mathematical and technical sciences

211 Professionals in the field of physics,
astronomy, meteorology and chemistry 2111
Professionals in the field of physics and
astronomy

2111.1 Research staff (physics, astronomy)
2111.2 Physicists and astronomers

23 Professionals in the field of education and
training

231 Teachers of higher education institutions
2310 Teachers of higher education institutions
2310.2 Other teachers of higher education
institutions

Mopanbwie HaByaHHA/Further study

MpoaoB>XeHHs OCBiTY 3a TpeTiM (OCBITHBLO-
HayKOBMM) piBHEM BULLOI OCBITH

Continuation of education at the third
(educational and scientific) level of higher
education
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5 - BuknapaHHsA Ta ouiHloBaHHA/Teaching and assessment

BuknapaHHa Ta HaBYaHHA/Teaching and studying

3aranbHUiA CTUAb HaBYaHHSA - 3aBOaHHS-
OpieEHTOBaHWUIN. BuknagaHHa NpoBOANTLCA Y
GopMi neKkuin, NPakTUYHUX Ta CEMIHAPCbKUX
3aHATb, BUKOHAHHS po3paxyHKoBMX pobiT Ta
HanucaHHs pedepaTiB, iIHAMBIAYaNbHI 3aHATTS
3a OKPEMUMUN OCBITHIMN KOMIMOHEHTaMMN,
KOHCYJ/IbTYBaHHS, peanisauil iHTepakTUBHOIO
HaBYaHHSA Yy BUrNS4i Kenc-3aBAaHb Ta ANCKYCIi
Ha 3afaHy TeMaTKKYy. BUKOpUCTOBYOTbLCS
OKpeMi eNemMeHTN 3MillaHoro HaB4YaHHSA Ta
AyanbHOI OCBITH, iIHHOPMALINHO-KOMYHIiKaLinHi
TexHonorii (MaTepian MoXe HagaBaTUCb
OHNlaH, ANCTaHUINHO). NpakKTNU4YHa NiAroToBKa
peanizyeTbCs y BUrNsa4i HayKOBO-O0CAI OHOI
poboTu CTyAeHTIB, NepeaannioMHOT NPaKTUKN,
y4acTi y ceMiHapax, y4acTi y HayKOBMUX
KOH)EepPEHLiSX, HaNMnCaHHi CTaTen Ta Te3 3a
pe3syabTaTaMun OOCNigXeHb, BUKOHAHHI
MaricTepcbKoil gncepTauil.

The general learning style is task-oriented.
Teaching is carried out in the form of lectures,
practical and seminar classes, performance of
calculations and writing essays, individual
classes for individual educational components,
counseling, implementation of interactive
learning in the form of case tasks and
discussions on a given topic. Separate elements
of mixed education and dual education,
information and communication technologies
are used (the material can be provided online,
remotely). Practical training is implemented in
the form of scientific research work of students,
pre-diploma practice, participation in seminars,
participation in scientific conferences, writing
articles and theses based on the results of
research, execution of a master's thesis.

OuiHloBaHHA/Assessment

OUuiHIOBAHHSA 34iNCHIOETLCSA BiANOBIAHO 00
MoNoXXeHHs NPo CUCTEMY OLiHIOBaHHS
pe3ynbTaTiB HaB4YaHHA B Kl iM. Irops
Cikopcbkoro

Evaluation is carried out in accordance with the
Regulation on the system of evaluation of
learning results at Igor Sikorsky Kyiv Polytechnic
Institute
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6 - NMporpamMHi kKoMmneTeHTHOCTI/Programme competencies

IHTerpanbHa KoMmneTeHTHicTb/Integral competence

30aTHICTb pO3B'sAA3yBaTW CKNagHi 3agadvi i
npobnemun B cchepi NpuknagHoi isvku B
npodecinHin gisnbHOCTi abo y npoueci HaBYaHHS,
wo nepenbavae NpoBefeHHS OOCNIAXKEHb,
BMPOBag)XEHHS iHHOBALLI Ta XapaKTepU3yeTbCS
HEBM3HAYEHICTIO YMOB i BUMOT.

The ability to solve complex tasks and
problems in the field of applied physics in
professional activity or in the learning
process, which involves conducting research,
implementing innovations and is
characterized by the uncertainty of
conditions and requirements.

3aranbHi komneteHTHOCTI (3K)/General competencies

30aTHICTb 00 abCTpaKTHOro Ta aHaniTUYHOr o

Ability to abstract and analytical thinking,

g}l( MUCSIEHHS, PO3YMiHHSA OCHOBHUX KOHUenuin, | understanding of basic concepts, paradigms
napagurmMmun Ta igen npuknagHoi gisnkn and ideas of applied physics
3MATHICTL 10 HAaBYaHHA Ta caMOHaBHaHHA Ability to study and self-study by searching,
3K LWNAXOM MOLWYKY, aHani3y Ta . . -
: analyzing and constructively synthesizing
02 KOHCTPYKTUBHOIO CUHTE3Y iHhopMaLil 3 ; : .
. information from various sources
pi3HUX Dxepen
3K 30aTHICTb Ao BepbanbHOI KOMyHiKaLii Ha Ability to verbal communication at a
03 haxoBOMY pPiBHi YKpPAIHCbKOI Ta iHO3EMHOI0 professional level in Ukrainian and foreign
MoBaMu languages
. 3ﬂaTH'C.Tb 3aCTOCOBYBATN HABNHKN The ability to apply the skills of interpersonal
Mi>KO0CcOBUCTiCHOI Ta couiasbHOI B3aEMOLIi B o S : o
3K o . and social interaction in pedagogical activities
negarorivyHin gisnbHOCTI Ta haxoBoMy . 2 .
04 ) . . and professional communication with non-
CMifIKyBaHHI 3 HenpocdecioHanamu B X . . .
VAL . professionals in applied physics
npuknagHin gisnui
3K 30aTHICTb BUKOPUCTOBYBATU iHPOPMaLLiNHI Ta The ability to use information and
05 KOMYHiKaUinHiI TexHoNoril 4N BUpilleHHS communication technologies to solve
33434 B OOCAIAHNUBKINA OiSNbHOCTI problems in research activities
3K | 3paTHICTb NMpauloBaTy SK aBTOHOMHO, Tak i B | Ability to work both autonomously and in a
06 |koMmaHgAi npodecioHaniB 3 NPUKNAAHOT Qi3NKN team of applied physics professionals
30aTHICTb iHiLiaTMBHO 3acToCcoBYyBaTKU 3HaHHA| The ability to proactively apply knowledge in
3k | B obnacTi npuknagHoi iznku npu supiweHHi | the field of applied physics when solving work
07 pobo4nx NTaHb, opraHisavii KoMaHOHOI issues, organizing teamwork, evaluating and
poboTu, ouiHui Ta 3abe3neyeHHi AKOCTI ensuring the quality of work performed,
BUKOHYBaHMX pobiT, peanisauii NpoekTiB implementing projects
3ﬂ3;gﬁ£;éi:i‘?éﬂﬁgi?:ﬁga npiOBBH??_ﬁ:Hﬂ The ability to conduct research at an
\ S yp . appropriate level under the guidance of
3K | KepiBHMUTBOM (paxiBLiB, BKJOYAO4YM aHani3 c . . : .
S -~ |specialists, including problem analysis, setting
08 | npobnem, NOCTAHOBKY Linen i 3aBOaHb, BUBIp o !
. . ; goals and objectives, choosing research
MeTOAiIB O0C/iOKEeHHS Ta aHai3 OTPUMaHMX .
. methods and analyzing the results
pe3ynbTaTiB
30aTHICTb aflanTyBaTWCA Ta 4iaTu B HOBUX | The ability to adapt and act in new situations
3K CUTyauiax nig Tuckom obcTtaBuH, 30KpeMa, under the pressure of circumstances, in
09 30aTHICTb 40 CaMOCTINHOro 0CBOEHHSA HOBUX | particular, the ability to independently master
MeTOAIB AOCNIAXKEHHS, 3MiHN HAYKOBOIro 1 new research methods, change the scientific
BUPOBHMYOro Npogyinto CBOET AisANIbHOCTI and industrial profile of one's activity
3K 30aTHICTb FreHepyBaTW HOBI igei The ability to generate new ideas and non-
10 HecTaHOapTHI Nigxoam o ix peanisauii standard approaches to their implementation
(KpeaTuBHICTb) (creativity)
Bﬁil:fgsﬁ?cgﬁcfaz}'{r@awnB EngpE;LMMHXM The ability to apply in professional activity the
Al Aell AV NPUPOAHVIHNX, ideas and methods of natural, social,
couiasibHO-ryMaHiTapHMX Ta eKOHOMIYHNX o . .
3K HAYK, LLIO NPUMHOXKYIOTb MOPABHI, KYLTYPHI humanitarian and economic sciences that
11 YK, P y P » KYJIBTYPHLI i crease the moral, cultural, and scientific

HayKOBIi LIiHHOCTI BiIbHOr0, 4EMOKPATUYHOI O
cycninbcTBa, 3abe3nevyoTb NOro CTannn
PO3BMTOK

values of a free, democratic society, ensure its
sustainable development
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3K
12

30aTHICTb A0 30iNCHEHHS AOigNbHOCTI,
b6e3neyHoi onsa cebe Ta cycninbCTBa,
HeobxiaHoCTI 36epe)xeHHs HaBKOJINLLHLOIO
cepepnoBuila Ta BNIPOBAAXKEHHS TEXHOON N
CTasioro po3BUTKY

The ability to carry out activities that are safe
for oneself and society, the need to preserve
the environment and the implementation of

sustainable development technologies

3K
13

30aTHICTb y3rogy)KyBaTu Aii Ta pilleHHA 3
HOpMaMW 3aKOHOAABCTBa Ta CTaHAapTM3auii,
L0 rapaHTYyoTb NMpaBa i pernaMeHTyTb
0608’53k 3006yBava BULLOI OCBITK AK
cyb’ekTa iHTeNneKTyanbHOI AiSNbHOCTI

The ability to coordinate actions and decisions
with the norms of legislation and
standardization, which guarantee the rights
and regulate the duties of a student of higher
education as a subject of intellectual activity

daxosi komneteHTHOcTi (PK)/Professional competencies

OK
01

30aTHICTb BUKOHYBATW aHani3 cneuianbHoOi

niTepaTypu Ta Ha Uin ocHoBI hopmytoBaTH

HaykoBYy abo HayKOBO-TeXHiI4YHY npobnemy,

obupaTn MmeToam ii po3B’A3aHHSA, CKNagaTun

nJjaHM HayKOBUX OOCAiIAXKEHb Ta HayKOBO-

TeXHiYHUX po3pobokK y ranysi npuknagHoi
$i3nKn Ta HaHOMaTepianis

The ability to perform an analysis of special
literature and, on this basis, formulate a
scientific or scientific-technical problem,

choose methods for its solution, draw up plans
for scientific research and scientific-technical
developments in the field of applied physics
and nanomaterials

3paTHIicTb o 6e3nepepBHOro NoranbaeHHs
yHOAMeHTalIbHMX 3HaHb Ta CUCTEMATUYHOIO

The ability to continuously deepen
fundamental knowledge and systematically

oK ! . L S .
02 |BVIBYEHHSA Ta aHani3y HOBOI HAyKOBO-TEXHI4HOI study and analyze new scientific and technical
iHpopMaLii, CBITOBOro AOCBigYy B ranya3i information, world experience in the field of
npuknagHoi hisukn Ta HaHoMaTepianis applied physics and nanomaterials
30aTHICTb 3aCTOCOBYBATN TEOPETUYHI 3HAHHS Ability to apply theoretical knowledge to
OK ONs aHanizy Qi3anyHUX cucTem, 9BuLL, i analyze physical systems, phenomena and
03 npouecis B ranysi npukaagHoi Qisnku Ta processes in the field of applied physics and
HaHoMaTepianis nanomaterials
3AaTHICTL PO3pobuTY Cxemy CbI3VI‘.-|HOFO The ability to develop a scheme of a physical
ekcnepumeHTy Ta obpaTu HeobxigHe ;
experiment and choose the necessary
nabopaTopHe obnafHaHHA oA NpoBeAeHHS . ;
0] ¢ laboratory equipment for conducting an
eKCrnepumMeHTy, NPOBOANTU . )
04 K experiment, conduct an experimental study of
eKcrnepuMeHTasibHe A0CNiOXXEeHHS , .
o . . the properties of a physical system,
BN1ACTUBOCTEN (hi3UYHOT CUCTEMU, ABULL i
. phenomena and processes
npowecis
30aTHICTb aHanizyBaTu Ta 06pobnaTu
®K |pe3ynbTaTu eKCNnepuMeHTY i3 BUKopuctaHHam| Ability to analyze and process experimental
05 Cy4YacHOro npukaagHoro rnporpamMmHoro results using modern application software
3abe3neyeHHs
3[4aTHICTb Npe3eHTyBaTU pe3ynbTaTu The ability to present the results of research
oK [ocnipxeHb Ta po3pobok daxiBuam Ta and development to specialists and non-
06 HenpodecioHanam y ranysi npuknagHoi professionals in the field of applied physics, to
i3nKKM, oopMatOBaTK HayKOBI CTaTTi Ta draw up scientific articles and scientific and
HayKOBO-TEXHIiYHi 3BiTK technical reports
oK 3AaTHICTL LIBUAKO OraHoByBaTH | The ability to quickly master and operate
eKcnayaTyBaTu CKNagHe HayKOMICTKe : . . i
: : complex science-intensive equipment, both
07 obnagHaHHA 9K AOCNIAHNLbBKE, TaK i :
. research and technological
TEXHONOorivyHe
oK 30aTHICTb BUKOPUCTOBYBaTN MeToau i 3acobu Ability to use methods and means of
08 MaTEMaTU4YHOIr0 MoAesitoBaHHA 419 onucy mathematical modeling to describe physical
i3nyHMx 06'eKTiB Ta Npouecis objects and processes
‘j’iﬂngCTZ BM”KSEMCOTGQSZ_?;;TM 3';2;'::)(”53 The ability to use knowledge about the
0] ¢ y npnpoay Y P physical nature of objects in the creation of
CTBOPEHHIO HOBUX MpUNagiB, anapaTtypwu, . .
09 . S new devices, apparatus, systems, equipment,
cuctem, obnagHaHHA, pe4oBUH | MaTepianis . )
o substances and materials (nanomaterials)
(HaHoMaTepianiB)
340aTHICTL A0 aHanizy disndyHux npmHunnie |The ability to analyze the physical principles of
OK iMnnemeHTauil iHpopMauinHMX npouecis B the implementation of information processes
10 Pi3NYHNX CNCTEMaAX, B TOMY 4YUCAi B in physical systems, including in energy and

eHepreTuui Ta biodisunui

biophysics
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OK

11

CTPYKTYpU, CKNlagy Ta BIaCTUBOCTEN
MaTepianie (HaHOMaTepianiB), WO
BUKOPUCTOBYIOTbLCA ab0o 3aCTOCOBYOTLCS B
diznyHmx, 6ioiznYHNX Ta eHepreTU4HnxX

AOCNio)XeHHS | pO3YMiIHHA rpaHnLUb
3acTocyBaHHsA obpaHoro metoay

30aTHICTb 40 BUBopy MeToAiB A0CAiA)KEeHHS

cucTeMax, Bubopy onTUMasnbHUX MapaMeTpiB

he ability to choose methods for studying the
structure, composition, and properties of
materials (nanomaterials) used or applied in
physical, biophysical, and energy systems,
choosing optimal research parameters, and
understanding the limits of the chosen method

DK
12

30aTHICTb roTyBaTu 06'eKTU ANs

CUCTEM Ta HOBITHIX A>Xepen eHeprii

OOCNiAXeHHA BNacTUBOCTEN, ABULL i npoLecis
y Qi3nyHin, 6ioiznydHin cnctemax, B obnacTi
BUCOKUX PI3NYHMX TEXHOSONIN, (PI3NKN XKNBUX

The ability to prepare objects for the study of
properties, phenomena and processes in
physical, biophysical systems, in the field of
high physical technologies, physics of living
systems and the latest energy sources
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7 - NMporpamMHi pesynbtTatn HaB4aHHA (MPH)/ Programme learning outcomes

3HaHHA OKpeMnx po3ainis NpUKNaLHOI hi3nKn
Ha piBHi, HEOOXiAHOMY AN BUKOHAHHSA

Knowledge of individual sections of applied
physics at the level necessary for performing

[PH | ekcnepuMeHTaNbHUX AOCAIAXKEHb Ta aHani3y | experimental studies and analyzing results in
01 | pe3ynbTaTiB B KOHTEKCTI iCHYO4YUX TEopin 3a the context of existing theories under
YMOB HEBW3HA4YeHOCTi i HENOBHOTU conditions of uncertainty and incompleteness
eKcrnepnMeHTasibHUX OaHUX of experimental data
3HaHHA MEeTOA4IB TEOPETUYHOI (i3nKuy, Knowledge of the methods of theoretical
creuiaibHMX PO3A4iniB BULWOT MaTeEMaTUKN, physics, special sections of higher
rPH MpOorpaMyBaHHSA, NPUKIAAHUX NPOrpam i mathematics, programming, applied programs
02 |meTopiB obuyncneHsHa piBHi, HeobxionHOMy Ons and computational methods at the level
aHanisy i mogentoBaHHA i3NYHNX MPOLECIB i necessary for the analysis and modeling of
cucTem physical processes and systems
3HaHHA Cy4YacHUX TEXHOJOrin Ta MeToAiB Knowledge of modern technologies and
[1PH eKCrnepuMeHTaNbHOro A0CAIAXKEHHS methods of experimental research on the
03 BJIAaCTUBOCTEN PEYOBUH i MaTepianis properties of substances and materials
(HaHOMaTepianiB) Ta iIXHiX 3aCTOCOBYBaHb (nanomaterials) and their applications
BHaHHH METOAIB TEOPETNHHOI Pizmkn, Knowledge of the methods of theoretical
cneuiasnbHUX Po34iniB BULOT MaTeMaTUKUHA . ; X ;
T ‘ . physics, special sections of higher
rpPH P1BHI, HEOBXIAHOMY NS PO3YMiHHSR . mathematics is at the level necessary for
04 myHKu'o.HyBaHHﬂ Ta MolenioBaHHA NpoLiecis, understanding the functioning and modeling of
Wo BigbyBalOTLCA B TEXHOJIONYHNX Ta S .
TeXHIYHUX cucTemMax, B TOMYy YUCHI Processes occurring in teghnqlogmal qnd
\ o technical systems, including information
iHpopMaUINnHUX
3HaHHA OCHOB NPOMECINHO-OPIEHTOBAHMX Knowledge of the basics of professionally
AVCUMNAIH cneuianbHOCTI, 30KpeMa,BUCOKUX oriented disciplines of the specialty, in
i3NYHNX TEXHONOTIiN, Cy4acHOro particular, high physical technologies, modern
rPH MaTepiano3HaBCTBa, 6ioiznkm Ta Qiznkn materials science, biophysics and physics of
05 |eHepreTuU4HUX CUCTEM (3a/1eXKHO Bif OCBITHbLOI energy systems (depending on the
TPaEKTOPIl) Ha piBHIi, HeobxigHOMY Ons educational trajectory) at the level necessary
ycniwHoi poboTn B HayKOBUX KoslekTuBaXx, Wwo | for successful work in scientific teams working
npaulooTb B ranysi npuknagHoi gisnkm in the field of applied physics
3HaHHA NefaroriyHMX Teopin Ta NPakTUK, Knowledge of pedagogical theories and
fPH ,J'J,OCTaTHiX AN KPUTU4HOTO aHanisy prgctices sulfﬁcient.for critical apalysis of
06 nitepatypu B obnacTi BuKNnagaHHA Ta literature in the field of teaching and
rnegaroriyHoi MancTepHoOCTI, WO A03BONTb pedagogical skills, which will allow
npaueBiallTyBaHHSA B OCBITHIX 3aKnagax employment in educational institutions
OnaHyBaHHSA YKpaiHCbKOI Ta iHO3eMHOI MOB Ha | Mastery of Ukrainian and foreign languages at
[PH |piBHi, HeobxigHOMY ANna BinbHOro cninkyBaHHsA|the level necessary for free communication on
07 | 3 npodhecinHux NuTaHb 3 haxiBuamMmM B ranysi | professional issues with specialists in the field
NpUKNagHoi isnkn of applied physics
3HaHHSA 3aKOHOMIPHOCTEN PO3BUTKY Knowledge of the laws of the development of
rPH I'IpI/IKJ.'Ia,D,HO'I' Cbi3I/IKI/!,V'I-I' MiCUS B PO3BUTKY applied physics, its place i_n the deveI(_)pment
08 TeXHiKW, TeXHOJIOriN CTasoro po3BUTKY of technology, tec_hnologle_s of sus_tamable
CYCninNbCTBa, PO3B'A3aHHI €KOJIOTIYHUNX development of society, solving environmental
npobnem problems
BMiHHA 3acTocoByBaTW hi3nyHi, MaTeMaTun4Hi | The ability to apply physical, mathematical
Ta KoMM'toTepHi mopeni pna gocnigxeHHsa |and computer models for the study of physical
fPH q)i3qum>§ ABMLL, po3pobkun npunagis, HOBMX phenomena, the glevelo.pmen?: of devices, new
09 MaTepiasiB i HayKOEMHMX TeXHOOr il B matgrlals apd saen.ce—lntgnswe technologies
obnacTi 6iodizankn, eHepreTUYHUX Ta in the field of biophysics, energy and
iHpOpMaUINHUX CNCTEM (3aNeXHO Bif information systems (depending on the
OCBiITHbOI TPaEKTOPIT) educational trajectory)
BMiHHS BUBupaTn MeToan Ta iHCTPYMEHTaslbHi The ability to choose methods and
3acobu npoBeaeHHA AOCNIAXeEHb B OA4HIN i3 | instrumental means of conducting research in
[IPH | rany3en npuknagHoi i3nkn (3anexHo Bif one of the branches of applied physics
10 OCBITHbLOI TPAEKTOPIT), KOPUCTYBATUCH (depending on the educational trajectory), use

obnagHaHHAM Ta yCTaTKyBaHHAM 414
30INCHEHHSA (i3UYHOr0 eKCNepUMEHTY

equipment and facilities for conducting a
physical experiment
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BM'.HHH 3HAXOAUTN HayKOBO-TEXHIYHY The ability to find scientific and technical
[1PH iHpopMaUito 3 pi3HUX OXKepen 3 , d . .
. " information from various sources using
11 BMKOPUCTAHHSAM CyYacHUX iHopMaLinHNX . . .
" modern information technologies
TEeXHOOorin
BN.”HHﬂ Knacugikysatu, aHanisyeatui Ta Ability to classify, analyze and interpret
[PH IHTEpPNpeTyBaTU HAayKOBO-TEXHIYHY,
12 | naTeHTHY, NONynapHy iHQopMaLito B ranyasi

scientific and technical, patent, popular
NpUKNagHoi isnku.

information in the field of applied physics.

. . . The ability to use modern methods and
BMiHHA BUKOPUCTOBYBATU Cy4acCHi MeToan i . o S
. . - technologies of scientific communication in
[MPH | TexHonorii HAyKOBOI KOMYHiKaLil YKpalHCbKOO o ) -
! . Ukrainian and foreign languages, the ability to
13 Ta iIHO3eMHOK MOBaMU, BMiHHA YnTaTu Ta . .
. i . read and understand professional English-
pO3yMiTn (haxoBi aHMIOMOBHI O)xepena

language sources
BMiHHA cnnaHyBaTw i opraHisyBaTu

The ability to plan and organize effective
fPH pe3ynbTaTUBHY NpPoecinHy AifANbHICTb professional activities individually and as a
14 iHOMBIAYaNbHO i AK YN1€H KOMaHau npu team member in the implementation of
peani3auii HayKOBMX, HAYKOBO-TEXHIYHUNX scientific, scientific and technical projects,
MpoeKTiB, CTapTanis startups
BMiHHS OLIHIOBATY (hIHAHCOBI, MaTepianbHi Ta The ability to estimate financial, material and
g \ ! -p1ar other costs associated with the
iHWIi BMUTpaTK, NOB'si3aHi 3 peani3auli€to : : . .
. ; . . |implementation of projects and startups in the
[IPH | npoekTiB Ta CcTapTanis y cepi NpuKIagHoI : ) :
. : L ; ) field of applied physics, to assess the
15 i3VKN, OLIHIOBATN €KOHOMIYHI, couiasibHi, ; . .
L Co i . . economic, social, environmental and other
€KOJIOMiYHi Ta iHWIi MOTEeHLINHI HacniakKM ix ) X
. potential consequences of their
peanisauii ; :
implementation
BMiHHS 34inCcHIOBaTYM MaTeHTHUN nowyk Ta | Ability to conduct patent searches and submit
[PH CKJ1a4aTWu 3as9BKN Ha BUHaXid, 3HaHHS
16

invention applications, knowledge of patent
MaTeHTHOro 3aKOHOAaBCTBa YKpaiHU Ta OCHOB

legislation of Ukraine and the basics of
Mi>KHapOo4HOro MaTeHTHOro 3aKOHO4AaBCTBa international patent legislation
3arasibHi yaBAEHHA Ta PO3YMiHHSA Teopin B . . L
Y PO3y P General ideas and understanding of theories in
obnacTi HAyKOBOro MEHEAXKMEHTY Ta : L
NINOBOrC AAMIHICTDYBAHHS Ha PIBH the field of scientific management and
rPH . Py P1BHI, business administration at the level necessary
17 HeobxigHOMY O/ KPUTUYHOIO aHanisy
niTepaTypHuUX oxxepen B uin obnacTi,

for critical analysis of literary sources in this
. ! . S field, development of startup projects in
pO3p0obKM MPOEKTIB CTapTaniB B iHHOBALIMHNX ; L !
innovative industries
ranyssx BupobHuuTBa
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8 - PecypcHe 3abe3nevyeHHsa peanisauii nporpamu/ Resource provision for programme
implementation

KappoBe 3abe3neuyeHHsn/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 YMHHINR
penakuii

In accordance with the personnel requirements
for ensuring the implementation of educational
activities for the relevant level of HE, in
accordance with the Licensing conditions
approved by the Decree of the Cabinet of
Ministers of Ukraine dated 12.30.2015 No. 1187
in the edition of the PCM of Ukraine dated March
24, 2021 No. 365.

MaTepianbHO-TexHiYHe 3abe3ney

eHHs/ Material-technical support

BignoBigHO 00 TEXHONMOrMIYHMX BUMOT LL,OAO
MaTepiasbHO-TeXHi4YHOro 3abesnevyeHHs
OCBITHbOI AiSANILHOCTI BiAMoOBiAHOro piBHA BO,
3aTBepoxeHux MNoctaHoBoto KabiHeTy MiHicTpis
YkpaiHu Big 30.12.2015 p. Ne 1187 B 4YMHHIR
penakuii

B npoueci NiaroToBkM CTyoeHTHU
BUKOPUCTOBYIOTb 061agHaHHA gns
TennoBi3inHnx pgocnigXxeHb (ThermaCam E300)
Ta TeMnepaTypHUx gocnigxeHo BAX i JIAX H/n
npunagie, a TakoXX MaloTb AOCTYM A0
obnagHaHHA LEHTPIB KOJIEKTMBHOIO
KOPUCTYBaHHA HayKoBMM obnagHaHHAM
yHiBepcuTeTy (Rigaku Ultima IV, P3M 106U,
M3M-Y, EXPERT 3L) Ta LueHTpiB KOJIEKTUBHOIO
KopuCTyBaHHA npunaais HAH YkpaiHu
«[liarHOCTMKa HaniBMpoBiAHMKOBUX MaTepianis,
CTPYKTYp Ta npuiagHux cnctem», «LleHTp
CKaHyBaJIbHOI 30H0BOI MiKpOCKoNii Ta
pPEe30HaHCHOI CNeKTPOCKoMii», «JlazepHui
heMTOCEKYHAHUN KOMMEKC», «JoCnigXeHHS
MeXaHi4YHMX BnacTueocTen», «LleHTp
CUHXPOHHOIrO TEPMIYHOIr0 aHanisy», «TEM-
SCAN», «Mpunagwn i obnagHaHHA KAiTUHHOI
biohismkn Ta isionorii», «JlabopaTopis
i3NYHNX METOLIB AOCNIOXKEHb»

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

In the process of training, students use
equipment for thermal imaging studies
(ThermaCam E300) and temperature studies of
VAC and LAC of n/p devices, and also have
access to the equipment of centers for the
collective use of scientific equipment of the
university and centers of collective use of
instruments of the National Academy of
Sciences of Ukraine "Diagnostics of
semiconductor materials, structures and
instrument systems", "Center of scanning probe
microscopy and resonance spectroscopy",
"Laser femtosecond complex", "Research of
mechanical properties", "Center of synchronous
thermal analysis", "TEM- SCAN", "Devices and
equipment of cellular biophysics and
physiology", "Laboratory of physical research
methods"

IHdbopMauinHe Ta HaBYaIbHO-MeTOoAUYHe 3abe3neuyeHHs/ Information and methodical support of the

education

al process

BionoBigHO 4,0 TEXHOJIOTIYHNUX BUMOI OO0
HaBYaJ/IbHO-METOANYHOIro Ta iHpopMaLiNHOro
3abe3neYeHHs OCBITHbLOI AiA/IbHOCTI
BianoBigHOro piBHa BO, 3aTBEpAXEHUX
MocTaHoBow KabiHeTy MiHicTpiB YKpaiHu Bif
30.12.2015 p. Ne 1187 B 4MHHIN pepakuii
KopucTtyBaHHs HaykoBo-TexHiYHow 6ibnioTekoto
KMl im. Irops Cikopcbkoro

In accordance with the technological
requirements for the material and technical
support of the educational activity of the
corresponding level of HE, in accordance with
the Licensing conditions approved by the
Resolution of the Cabinet of Ministers of Ukraine
dated 12.30.2015 No. 1187 in the edition of the
PCM of Ukraine dated March 24, 2021 No. 365.
Use of the Scientific and Technical Library of KPI
named after Igor Sikorsky
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9 - AkapeMiyHa MobinbHicTb/Academic mobility

HauioHanbHa kpeauTHa MobinbHicTb/National credit mobility

Y4yacTb CTYAEHTIB y NMporpaMax akaaeMmiyHoi
MOBINbHOCTI, MOXXJIMBICTb YKJIaAaHHSA yrog rnpo
akageMivyHy MobinbHICTb

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

MixxHapoaHa kpeauTHa MobinbHicTb/International credit mobility

MoXXNUBICTb YKNaAaHHA yro npo Mi>XHapoaHy
aKageMmiyHy MobinbHICTb, Npo TpmuBani
Mi>DXHapOo4Hi NpoeKTn

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

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

B okpeMux akagemivyHuUx rpynax, npu ubomy
YKpaiHCbKa MOBa BMBYA€ETbLCA AK iHO3eMHa abo
YKPaiHCbKOO MOBOIO MPW HaBYaHHI y CRiNIbHUX
akageMiyHnX rpynax 3 yKpaiHoMOBHUMU
3pobysavyamm BO

In separate academic groups, while the
Ukrainian language is studied as a foreign
language or in Ukrainian when studying in joint
academic groups with Ukrainian-speaking higher
education students
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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 |HT€HEKTyaﬂbHa BNIACHICTb Ta NaTeHTO3HaBCTBO / Intellectual Property and Patent 3.0 3anik / Final test
Science
3002 _(I?ec;?:glgg);i?eézgtg?n;iﬁg?:\glg;;neonzo po3BuTKY / Fundamentals of Engineering and 2.0 3anik / Final test
3003 MpakTUYHUM Kypc iHO3e.MHQ'I'.MOBM ons I-.|ayK.OBO'I' KOMYHiKauii / Practical Foreign
Language Course for Scientific Communication
30031 | D e o e Commonmcsnon o1 " LTPRteal | 50 | ani il test
30032 | Lo ingtage Course for Scientifc Communication. Part2 o/ Lo | 20| 3anik/ Final test
30 04 MeHem>KMeHT cTapTan npoekTiB / Management of startup projects 3.0 3anik / Final test
30 05 MeparoriyHa MmancTepHicTb / Pedagogical Mastery 2.0 3anik / Final test
30 06 JlokanbHi MmeToan gocnigxeHb / Local research methods 4.0 3anik / Final test
30 07 SKichnMurllargiLizr;ﬁ npaﬁy,useig;oaaHHﬂ Ta cumynauii B ¢isnui / Computer modeling and 4.0 3anik / Final test
0O60B’A3KOBIi KOMMOHEHTW LMKy NpodecinHoi niarotoesku /Professional training cycle
o o1 gs:ggl?r;iar;(ggﬁaln}i(::lHcTaochSI:t?(;(r?m;%gggomd ob64mcneHHs / Quantum chemistry and 50 Exsamen / Exam
1o 02 HeniHinHa onTuka / Nonlinear optics 3.0 3anik / Final test
110 03 Ig);l;:;%rclgluL::CTOCyBaHHﬂ HaHOCTPYKTYp / Technology and application of 4.0 3anik / Final test
10 04 disnka cyuinbHUx cepeposuLy / Physics of continuous environments 5.0 Ek3ameH / Exam
1005 | o Fals for sclence-ntensive technologies o o Sbstances and 5.0 | Exaamen/Exam
110 06 :\ggtr?#]g ?;a;uhv;ré?coaﬁor::ea;raczm B (hiznyHnx gocnigxeHHax / Methods of machine 4.0 3anik / Final test
DocnigHnubknin (HaykoBuin) KoMnoHeHT/Research component
10 07 HayK.OBa pp60Ta 3a TeMOIo MaricTepcbkoi ancepTauii / Scientific Work on the Master’s
Thesis Topic
HaykoBa poboTa 3a Temoto Marictepcbkoi gncepTtauii. YactuHa 1. OCHOBM HayKOBUX
o 07.1 nocnipxeHb / Scientific Work on the Master’s Thesis Topic. Part 1. Fundamentals of 2.0 3anik / Final test
the Scientific Research
HaykoBa poboTa 3a Temoto MaricTepcbkoi ancepTauii. YacTnHa 2. HaykoBo-
10072 | R aeis Topic. Part 2. Scientific anc Ressarch Work on the Maser's Thesis 6.0 | 3anix/Final test
Topic
o 08 HaykoBo-pocnigHa npakTuka / Scientific and Research Practice 12.0 3anik / Final test
10 09 BukoHaHHA MaricTepcbkoi ancepTauii / Execution of Master's Thesis 16.0 3axuct / Defence
BUWBIPKOBI ocBiTHi komnoHeHTW/Elective components
BnbipkoBi KOMMOHEHTU LMKy npodeciiHoi niarotosku/Professional training cycle
B 01 OcBiTHA KoMMoHeHTa 1 ®-KaTanory / Educational component 1 from P-Catalog 5.0 Ek3ameH / Exam
B 02 OcCBiTHA KOMMOHeHTa 2 ®-KaTanory / Educational component 2 from P-Catalog 4.0 3anik / Final test
B 03 OcBiTHA KOMMOHeHTa 3 ®-KaTanory / Educational component 3 from P-Catalog 4.0 Ek3ameH / Exam
B 04 OcBiTHA KOMMoOHeHTa 4 ®-KaTanory / Educational component 4 from P-Catalog 4.0 3anik / Final test
B 05 OcBiTHA KOMMOHeHTa 5 ®-KaTanory / Educational component 5 from P-Catalog 4.0 3anik / Final test
B 06 OcBiTHA KOMMNoHeHTa 6 ®-KaTanory / Educational component 6 from P-Catalog 5.0 Ek3ameH / Exam
rnB 07 OcBiTHA KoMnoHeHTa 7 ®-KaTanory / Educational component 7 from P-Catalog 5.0 Ek3ameH / Exam
B 08 OcBiTHA KoMMNoHeHTa 8 ®-KaTanory / Educational component 8 from P-Catalog 4.0 3anik / Final test




19/24

®dopma

KpeowuTiB | miaCyMKoOBOro
Kon/Code OcBIiTHI kOoMMoHeHTK nNporpamu/Components EKTC/ECTS| koHTponto/Final
credits |control measure
form
3aranbHun obcar HopMaTMBHUX KoMMNoHeHTIB Ol/Total scope of the required 85
components:
3aranbHuin obcar BnbipkoBmnx komnoHeHTIB OlN/Total scope of the elective 35
components:
O6csAr oCcBiTHIX KOMMOHEHTIB, WO 3abe3nevyyoTb 3400yTTA KOMNETEHTHOCTEN
BMU3Ha4veHnx CBO/Total scope of the educational components aimed at acquisition of 0
competencies specified in the Higher Education Standard:
3ATAJIbHUI OBCAr OCBITHBOI MPOMPAMW/TOTAL SCOPE OF THE EDUCATIONAL 120

PROGRAMME
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3. CTPYKTYPHO-JIOIN4YHA CXEMA OCBITHbOI MPOrPAMU/STRUCTURAL-AND-LOGICAL

| semester

Practical foreign language course
far scientific communication

SCHEME OF THE EDUCATIONAL PROGRAMME

Il semester

Practical foreign language course
for scientific communication

11l semester

Practical foreign language course
for scientific communication

Computer modeling and
simulations in physics

Local research methods

Physics of continuous media

Educational component 1
of P-catalogue

Educational component 2.
of P-catalogue

Intellectual property and patent law

Basics of ing and
development technology

: Machine learning methods in \

‘. Quantum chemistry and quantum
mechanical calculation methods

Nonlinear optics

im Technology and application of

nanostructures

I
|

Educational compenent 3
of P-catalogue

Educational component '

~ Educational onmpnnentﬁf:
of P-catalogue

Management of startup projects i--A,L ek

physics research
Advanced and cutting-adge materials

for science-intensive technologies 1

Pedagogical skill

Educational component 5
\ of P-catalogue r

Educational component 6
of P-catalogue

Educational component 7.
of P-catalogue

IV semester

Master's thesis work

—d

Selective educational
components from the
P-catalogue

The dashed line -
collateral connection
between ECs



| cemectp

MpaKTUUHKIA Kypc iHO3eMHOT MOBU
ON1A HAYKOBOT KOMYHiKaLii

Il cemecTp

MpaKTUYHMI Kypc iHO3EeMHOT MOBU

LA HayKOBOT KOMYHiKaLii

|

®isuka cyuinbHux cepegosvw, SN

Hili KOMNOHeHT 1 ®-KaTa.

Hili KOMNOHEHT 2 ®-KaTa

IHTeNneKTyanbHa B/ACHICTb Ta
NaTeHTO3HaBCTBO

OCHOBM iHXXeHepii Ta TexHonorii

CTanoro po3BUTKY .

Hilt KOMNOHEHT 3 ®-KaT

iii KOMNOHeHT 4 ®-KaTa

THili KOMNOHEHT 5 -

MeHe K MeHTy CTapTan-npoeKTis i

Il cemecTp

MpaKTMYHMI1 KypC iHO3EMHOT MOBU
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IV cemectp

ANA HAayKOBOT KOMYHiKaLLT

MeToan MalMHHOTO HaBYaHHA B
di3MYHUX A0CNiKEeHHAX
Hosi peyoBuHU | maTepianu ana

HAyKOEMHMX TEXHOAOFiH

MepgaroriyHa maiicTe pHicTb

BiTHI KOMNOHEHT 6 ®-KaTan

Pob6oTa Hag,
MarictepcbKoro
AucepTauieto Ta

3aXuUCT

BubipkoBi oCBITHI
KOMMOHEHTH i3
®-katanory

MNyHKTUP —
no6iyHmnin 38'A30K
mixx OK
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5. ®OPMA ATECTALLII 30B5YBAYIB BULLLOi OCBITWU/ THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauis 3n006yBadiB BULLOT OCBITU 3a OCBITHbO-HAaYKOBOIO Nporpamoto «MpuknagHa gismka»
NPOXoANTb Yy (hOPMi 3aXMCTY KBanihikaLiNHOI MaricTepCcbkoi poboTn Ta 3aBEpPLUYETLCA BUOAYOHO
OOKyMeHTa BCTaHOBJIEHOr 0 3pa3ka npo NMpuUcyaXXeHHa NoMy CTYNeHsA Marictpa 3 NPUCBOEHHSAM
KBasidikauii: MmaricTp 3 NnpuMkKAagHoi isnkm Ta HaHOMaTepianiB NpW 3a cneuianbHicTio 105
MpuknagHa gi3Mka Ta HaHOMaTepianu. KeanicikauinHa poboTa nepeBipseTbCA Ha NaariaT Ta
nicns 3aXMCTy PO3MilLY€ETLCA B perno3nTapii HTb YHiBepcuTeTy AN4 BiIbHOrO A0CTYMY.

ATecTauis 34INCHIOETBLCA BiAKPUTO i nybniyHO

The attestation of applicants for higher education under the educational and scientific program
"Applied Physics" takes place in the form of the defense of a qualifying master's thesis and ends with
the issuance of a document of the established model awarding him with a master's degree with the
qualification: master's degree in applied physics and nanomaterials with the specialty 105 Applied
physics and hanomaterials. The qualification work is checked for plagiarism and after protection is
placed in the repository of the Scientific and Technical Library 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|30 05|30 06|30 07|10 01|10 02|10 03|10 04(I10 05|10 06|10 07|10 08|10 09
3K 01 X X X X X X X X X X X
3K02| X X X X X X X X X X X
3K 03 X X X X
3K 04 X X X X
3K05| X X X X X
3K 06 X X X X X
3K 07 X X X X X X X X X X X
3K 08 X X X X X
3K09| X X X X X X X X X X X X X X X X
3K 10 X X X X X
3K 11 X X X X
3K 12 X X X X X X X X
3K 13 X X
@K 01 X X X X X X X
oK 02 X X X X X X
®PK 03 X X X X X X X
PK 04 X X X X X X
®PK 05 X X X X X
®PK 06 X X X X
PK 07 X X X X X X X
®K 08 X X X X X
DK 09 X X X X X X
®PK 10 X X X X X X
OK 11 X X X X X X X
PK 12 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 01|30 02|30 03|30 04|30 05(30 06|30 07|10 01|10 02|10 03|10 04|10 05|10 06|10 07|10 08|10 09
MPH 01 X X X X X X X X X
MPH 02 X X X X X X
MPH 03 X X X X X X X
MPH 04 X X X
MPH 05 X X X X X X X X X X X
MPH 06 X
MPH 07 X X X X
MPH 08 X X X X X
MPH 09 X X X X X X X X X X X
MPH 10 X X X X X X X
nprH 111 X X X X X X X X X X
npH 12| X X X X X X X X X X X X
MPH 13 X X X X X X X X X X
MPH 14 X X X X X
MPH 15 X X X X
nrPH 16| X X X
MPH 17 X
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