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NMPEAMBYJIA/PREAMBLE

PO3POBJIEHO/ELABORATED:

KepiBHUK rpynu/Team leader:
Koponesuy Jllobomup MukonaoBuy, K.T.H., aCUCTEHT Kaeapn MiKpoeneKTPOHIKN
Liubomyr KOROLEVYCH, Cand. Sc., Assistant, Microelectronics Dept.

YneHu rpynu/Team members:

JineHko KOpivi BikTopoBuY, K.T.H., LOUEHT, AOLEHT Kagheapn MIKpOeNeKTPOHIKM

Yurii DIDENKO, Cand. Sc., Docent, Assoc. Prof., Microelectronics Dept.

LUesnsakoBa aHHa BikTopiBHa, AOKTOP hinocoii, acUCTEHT Kageapu MiKpPOENEKTPOHIKU
Hanna SHEVLIAKOVA, PhD, Assistant, Microelectronics Dept.

Kosasnb BikTopisi MuxavinisHa, K.T.H., AOLUEHT, AOLUEHT Kapeapu MiKpoeneKTpoHIiKn
Viktoriia KOVAL, Cand. Sc., Docent, Assoc. Prof., Microelectronics Dept.

Tatapyyk AmnTpo AMUTPOBUY, A.T.H., BOLUEHT, npogecop Kapeapy MiKpoeneKTPOHIKN
Dmytro TATARCHUK, Dr. Sc., Docent, Prof., Microelectronics Dept.

MauynsaHcekui OnekcaHap BikTopoBuY, A.T.H., AOLUEHT, Npogecop Kagheapu MiKpoesneKTPoHIKU
Oleksandr MACHULIANSKYI, Dr. Sc., Docent, Prof., Microelectronics Dept.

Opnos AHaTonivi TuMohivioBNY, K.T.H., AOUEHT, NMpPoghecop Kagpeapn MiKpoeNeKTPOHIKN
Anatolii ORLOV, Cand. Sc., Docent, Prof., Microelectronics Dept.

ObyxoBa TeTsAHa KOpiiBHa, K.T.H., OLUEHT, AOLUEHT Kageapu MikpoeneKTPOHIKu

Tetiana OBUKHOVA, Cand. Sc., Docent, Assoc. Prof., Microelectronics Dept.

NOron>XeEHO/AGREED:

HaykoBo-MeToAM4YHa KOMiCia yHiBepcuTeTy 3i cneuianbHOCTi 176 MiKpo- Ta HaHOCUCTEMHa TexHiKa
(npoTokon NeZ Big «08 » 05~ 2024 p.) / The Scientific and Methodological Commission of the

University on speciality 176 Micro- and Nanosystem Technology (minutes of meeting Ne £ of
08, 05, 2004 )

FonoBa HMKY-176/Chairman of the SMCU-176

V) Bonoaumup TUMO®EEB / Volodymyr TYMOFIEIEV

MeTonunyHa papna Kl im. Iropa Cikopcbkoro (MpoTokon st Biﬂﬂfﬂ/}zf/

The Methodplogical Council of Igor Sikorsky Kyiv Polytechnic Institute (minutes of meeting Nef of
905 207%)

lonesa MeTogun4yHoi pagun/Chairman of the Methodological Council
oni|7| MEJIbHUYEHKO / Anatolii MELNYCHENKO

BPAXOBAHO/CONSIDERED:

BpaxoBaHo
30BHiLWHI0 anpobauito Ta haxoBy eKCnepTU3y CTENKXONAEPIB:
O. . Xon4yeHko, NeHepanbHUIN aupekTop TOB «HaykoBo-BUpobHUYa hipMma «Moaynb»

B. I. CtagHUK, 3aCTyNHWUK ro/IoBM NpasaiHHSA 3 NUTaHb BUpobHuMuTBa MpAT «Mo BUpobHULTBY
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iHCYniHiB «IHOap»
M. B. Kyxap, AnpekTtop TOB «HaykoBo-BUpObHMYe NignpUeEMCTBO «TepMikc»
Biarykm cdaxisuis Has4anbHo-meTogunyHoro sigainy Krl im. Iropsa Cikopcbkoro

MNocTaHoBy KabiHeTy MiHicTpiB YKpaiHu Bif 16 rpyaHa 2022 poky Ne 1392 «[1po BHECEHHS
3MiH 00 nepeniky rajysen 3HaHb Ta cneuiajibHOCTEeN, 3a AKUMN 34iIACHIOETLCS NiArOTOBKa
3006yBayiB BULLLOT OCBITU».

MpoekT Haka3y MOH YkpaiHn "lpo BHeCeHHS 3MiH A0 AesSKUX CTaHOapTiB BULOI oCcBiTK", a
caMme B YaCTUHiI JOMNOBHEHHS Mepeniky 3arajbHUX KOMMNEeTEHTHOCTEN 15 NnyHKTOM
https://mon.gov.ua/news/mon-proponue-do-gromadskogo-obgovorennya-proekt-nakazu-pro-vs
esennya-zmin-do-deyakikh-standartiv-vishchoi-osviti

Taken into account

external validation and professional expertise of stakeholders:

0. I. Khodchenko, General Director of LLC "Scientific and Production Firm "Module"

V. |. Stadnyk, Deputy Chairman of the Board for Production Issues of PJSC "Indar Insulin Production"
M. V. Kukhar, Director of LLC "Scientific and Production Enterprise "Termix"

Feedback from experts of the Educational and Methodical Department of Igor Sikorsky Kyiv
Polytechnic Institute

Resolution of the Cabinet of Ministers of Ukraine dated December 16, 2022, No. 1392 "On
Amendments to the List of Fields of Knowledge and Specialties for which Training of Higher
Education Applicants is Conducted".

The draft order of the Ministry of Education and Science of Ukraine "On Amandements to Some
Standards of Higher Education”, namely, in the part of suplementing the list of general competencies
with 15th points
https://mon.gov.ua/news/mon-proponue-do-gromadskogo-obgovorennya-proekt-nakazu-pro-vsesenn
ya-zmin-do-deyakikh-standartiv-vishchoi-osviti

Esonwouia OMN/Evolution of the EP

He anBnsynch Ha nosiBy cnewlianbHOCTI Mig HoMepoM 176 nuwe y 2022 poui, LS OCBITHSA Nporpama
Ma€ OaBHIo iCTopilo. BunyckoBa Kadhenpa o4HOIO 3 Nepwmnx B YKpaiHi NnoYana NiarotoBky 3406yBadviB
BO 3a HanpssMKaMu NoB’A3aHUMN 3 MIKPO- Ta HAHOENEKTPOHIKOK | HAHOTEXHOIOriIAMU Ta
nigrotyeana noHag 6000 daxisuis, 10

JokTopis i noHan 100 kKaHANAATIB HayK, Y TOMY 4YUCAi AOKTOpPIB ifocodii. 3 nanHom vacy
3MiHIOBaJs1acsa He TifIbKWU Ha3Ba cneuianbHOCTI («MikpoeneKTpoHika i HaniBNpoBiAHWUKOBI NMpuiagn» 3
1997 poky, «MiKpO- Ta HaHOeNeKTpPoHika» 3 2006 poky Ta «Mikpo- Ta HAHOCUCTEMHA TEXHIiKa») Ha 1
3MIiCT HaB4YanbHOI Nporpamu. ToxX novynHaw4um 3 2016 poky kadenpa rotye 34006yBadiB nepLuoro
(6bakanaspcbkoro) PBO 3a ocBiTHLOI nporpamoto (Ol) «Mikpo- Ta HAHOENEKTPOHiIKa» crnewLiafbHOCTI
«MiKpO-Ta HAHOCUCTEMHA TeXHiKa» .

0o 2019 poky ancuunniHu BinbHoro Bubopy 6ynn po3saineHi Ha 2 610k «Mikpo- Ta HaHOENEeKTPOHHI
npunaaum i NpucTpoi» Ta «MikpoenekTpoHHI iHhopMaLUinHi cuctemn». ObpaHHA 610Ky peanizyBanocs
nicnsa 3aBeplueHHs 3006yBadYamMm BMLLOT OCBITH | KypcCy.

B Ol 2020 poky Bxe nepeabavyanacsa HasBHICTb 3Y- Ta ®-kKaTanorie, 3 AKNX CTYAEHT MOXXe
30iNCHNTY 0BpaHHA ANCUMNAIH, WO PO3LWNPUIIO MOXXJIMBOCTI CTYAEHTIB Y POPMYyBaHHI
iHOVBIiAYaNnbHOT OCBITHBLOI TPAEKTOPII.
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Y 2021 poui 6yno npoBefeHo peopraHizavuito HOpPMaTUBHUX ANCLUMAIH, OHOBNIeHO ®P-KaTanorun Ta
OHOBJIEHO CTPYKTYPHO-f0riyHy cxemy Orl. Lle go3sonnno nigkpecnmtn ocobnmsocTi Ol, a came -
npuainuTn ocobnmney yBara MmaTepiaslo3HaBYOMY Ta TEXHOJIOMNYHOMY acnekTaMm MiKpo- Ta
HaHOCUCTEMHOI TEXHIKN.

LLlopiyHo OI1 3a KO0 peani3yeTbCs LU NiArOTOBKA OHOBJIIOETLCA | MOKPALLYETLCS, LLO CAPUYNHEHO
PO3BUTKOM MiKpPO- Ta HAHOEJIEKTPOHIKN Yy BCbOMY CBIiT Ta PO3BUTKOM OCBiTK B YKpaiHi. OHOBNIEHHA
MPOBaAXKYETbCA K YAOCKOHAIEHHSAM OKPEMUX OCBITHIX KOMMOHEHTIB Ha ocHoBi goceigy HIM, Tak i
BMPOBaA>XeHHSM HOBUX BUBIpKOBUX

ONCLUNNIIIH.

Y 2023 poui Ol ycniwHO nponwna akpeguTauito Ta oTpumana ceptudikat Ne5403 Big 06.07.2023,
Aaknn gie 0o 01.07.2028 poky.

3a pe3y/ibTaTaMu HaBYaHHSA CTyaeHTiB Habopy 2020 poky B OMN 2024 poky 6ynn BHECEHi 3MiHN B
pO3MoAin AUCUWNIIH 3a CEMeCcTpaMmn Ta Nepepo3nonis HopMaTUBHUX Ta BUBIPKOBUX ANUCUWMIH

Despite the appearance of specialty number 176 only in 2022, this educational program has a long
history. The graduating department was one of the first in Ukraine to start training applicants for
higher education in the fields related to micro- and nanoelectronics and nanotechnologies, and it has
prepared over 6000 specialists, 10 doctors, and over 100 candidates of sciences, including PhDs.
Over time, not only the name of the specialty changed ("Microelectronics and Semiconductor
Devices" since 1997, "Micro- and Nanoelectronics" since 2006, and "Micro- and Nanosystem
Engineering"), but also the content of the educational program. Therefore, starting from 2016, the
department has been training applicants for the first (bachelor's) higher education degree under the
educational program "Micro- and Nanoelectronics" in the specialty "Micro- and Nanosystem
Engineering".

Until 2019, elective disciplines were divided into 2 blocks: "Micro- and Nanoelectronic Devices and
Instruments" and "Microelectronic Information Systems". The choice of block was implemented after
the completion of the first year of higher education by the applicants. In the educational program of
2020, the existence of UA (compulsory) and F (elective) catalogs was already provided, from which
students could choose disciplines, expanding students' opportunities in forming an individual
educational trajectory.

In 2021, a reorganization of normative disciplines was carried out, UA catalogs were updated, and
the structural and logical scheme of the educational program was updated. This allowed
emphasizing the features of the educational program, namely - paying special attention to the
materials science and technological aspects of micro- and nanosystem engineering.

Annually, the educational program, under which this training is implemented, is updated and
improved, driven by the development of micro- and nanoelectronics worldwide and the development
of education in Ukraine. Updates are carried out both by improving individual educational
components based on R&D experience and by introducing new elective disciplines.

In 2023, the educational program successfully passed accreditation and received certificate No. 5403
dated 06.07.2023, valid until 01.07.2028.

Based on the results of training the students of the 2020 intake, changes were made in the
distribution of disciplines by semesters and the redistribution of normative and elective disciplines in
the educational program of 2024.
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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», ®akynbTeT
eNIeKTPOHIKK

National Technical University
of Ukraine «lgor Sikorsky Kyiv
Polytechnic Institute»,
Faculty of Electronics

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

CtyniHb 6bakanaBpa
bakanasp 3 Mikpo- Ta
HaHOCUCTEMHOI TEXHIKN

Bachelor Degree
Bachelor of micro- and
nanosystem engineering

OdiuinHa Ha3Ba OMN/Educational
programme official title

Mikpo- Ta HaHOeNeKTPOoHiKa

Micro- and Nanoelectronics

Tun gunnomy Ta obcar Ol/Diploma
type and EP scope

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

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

HasaBHiCcTb akpeguTauii/Prior
accreditation

AkpeguntosaHo HA34BO,
cepTudikaTt 5403 Big
2023-07-06 pgincHunm oo

Accredited by NAQA,
cetificate No 5403 from
2023-07-06 valid to

2028-07-01 2028-07-01

LUwnkn, pieeHb BO/Education cycle, level
of HE

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

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

MepepnymoBu/Prerequisites

HasBHICTb MOBHOI 3arasibHOI

Complete general secondary

cepenHbOl OCBITHU education

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

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

IHTepHeT-agpeca po3MiweHHsa O /URL
of the educational program

https://osvita.kpi.ua/176_OPP

B_MNE

2 - MeTa ocBiTHbOI nporpamu/Educational programme purpose

MeTol OCBITHBOI MporpamMm € NigroToBKa
(axiBUiB 3 MiKPO- Ta HAHOCUCTEMHOI TEXHIKN i
MiKpPO- Ta HaHOENEKTPOHIKK, 34aTHNX
pO3B’A3yBaTW KOMMJIEKCHI 3aBAaHHS i3
3acTOCyBaHHA MaTepianis Ta TEXHONOTIN,
pO3B’A3aHHS creuianizoBaHUX CKAagHUX
MPaKTUYHNX Ta TEXHOJIOMYHNX 3a8a4 po3pobku,
MPOEKTYBaHHSA, BUPOOHUL TBA, MOHTaXYy,
ekcnayaTauii, TexHiYyHoro ob6cnyroByBaHHS,
PEMOHTY Ta MOAEpPHi3aLil eNneKTPOHHUX
npunagis iandyHoro Ta biomegmyHoro
MPU3HAYeHHS, MiKPO- Ta HAHOCUCTEMHOI TEXHIKN
i reslioeHepreTuKy, WO XapaKTepusyoTbCs
KOMMJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB,
(OpPMYyBaHHS BUCOKOI aAanTUBHOCTI

3000yBayiB BMLLOI OCBITM B yMOBaXx
TpaHchopMauii pMHKY Npaui 4Yepes B3aEMOLito
3 po60oTOAaBUSAMM Ta iHWMMN CTENKXONIAEPAMMN.

The aim of the educational program is to
prepare specialists in micro- and nanosystem
engineering and micro- and nanoelectronics
capable of solving complex tasks using materials
and technologies, solving specialized complex
practical and technological problems of
development, design, production, installation,
operation, maintenance, repair, and
modernization of electronic devices for physical
and biomedical purposes, micro- and
nanosystem engineering, and solar energy,
characterized by complexity and uncertainty of
conditions, forming a high adaptability of higher
education applicants in the conditions of labor
market transformation through interaction with
employers and other stakeholders.




6/21

3 - XapakTepucTuka ocBiTHbOi nporpamu/ Educational programme characteristics

NMpenmeTHa obnacTb/Subject area

006’ekTaMm BUBYEHHSA Ta AiANbHOCTI daxiBLUiB
3 MiKpO- Ta HAHOCUCTEMHOI TEXHIKU €:

* (hi3nM4HI Npouecn i aBuLLA, Ha SKNX
FPYHTYETLCSA PYHKLIOHYBaHHSA MiKpO- Ta
HaHOCUCTEM;

* BJIACTUBOCTI MaTepianiB MiKpo- Ta
HaHOENEKTPOHIKK, TEXHOJOrIYHI mpouecw,
MPUHUWN AiT eNeKTPOHHNUX KOMMOHEHTIB,
TUNOBUX CXeM PYHKLIiIOHaNIbHUX NPUCTPOIB;

* MaTepianu i TeXHONOrii AN9 BUrOTOBJIEHHS
€NeKTPOHHUX Npuaagis, Mikpo- Ta
HaAHOCUCTEMHOI TEXHIKN Pi3HOMAHITHOro, y ToMy
ynchi isn4HoOro, renioeHepreTU4YHOro Ta
6ioMeanyHOro NpmM3HavyeHHs;

* obyncnioBasibHa TexHiKa Ta cneuiasnizoBaHe
nporpamMHe 3abe3nevyeHHs ONa po3paxyHKiB
napamMeTpiB, XapaKTEPUCTUK Ta MOAESOBAHHS
BMPOBIB MiKpO- Ta HAHOCUCTEMHOI TEXHIKW.
MeTolo HaB4YaHHA € HabyTTH
KOMMNEeTEeHTHOCTEN, AOCTaTHIX Ana npodecinHol
OiNbHOCTI y chepi 3acToCyBaHHA MaTepianiB Ta
TexXHOJI0riN, po3B’sA3aHHA cneuianizoBaHUX
CKNaOHUX NPaKTUYHMUX Ta TEXHONOTIYHNX 3a4aY
po3p0obKK, NPOEKTYBaHHSA, BUpObHULTBA,
MOHTa)Ky, eKcrnayaTauil, TEXHIYHOro
obcnyroByBaHHS, PEMOHTY Ta MoAepHi3aLii
€NeKTPOHHUX npunaagis isndHoro Ta
biomeanyHOro NpmM3HayYeHHs, Mikpo- Ta
HaHOCUCTEMHOI TEXHIKW | reslioeHepreTmku, Wwo
XapaKTepu3yTbCA KOMMJIEKCHICTIO Ta
HEeBM3HAYEHICTIO YMOB.

TeopeTUYHMM 3MICT NpegmeTHOI obnacTi
YTBOPKOKTb MOHATTA Ta NPUHLMNN Qi3nKn
TBEpAoro TiNa, TBEPAOTI/IbHOI ENEKTPOHIKMN,
$i3NYHNX OCHOB MIKpPO- Ta HAHOCUCTEMHOI
TEeXHIKN.

3p00yBay BULLLOI OCBITU BUUTHCH
BUKOPUCTOBYBATU METOAWN Ta TEXHONOFIT
KOHCTPYIOBaHHSA Npuaagis, NpUCTPOIB Ta CUCTEM
MiKpPO- Ta HAGHOCUCTEMHOI TEXHIKN
pi3HOMaHITHOro, y ToMy 4ncni biomegnyiHoro
NMPU3HAYEHHS, 3aCTOCOBYBATU KOMM'IOTEPHY
TeXHiKy Ta BMMiptoBanbHe obnagHaHHS.

The objects of study and activity for specialists
in micro- and nanosystem engineering include:
- Physical processes and phenomena underlying
the functioning of micro- and nanosystems;

- Properties of materials for micro- and
nanoelectronics, technological processes,
operating principles of electronic components,
typical functional device circuits;

- Materials and technologies for manufacturing
electronic devices, micro- and nanosystems of
various purposes, including physical, solar
energy, and biomedical applications;

- Computing equipment and specialized software
for calculating parameters, characteristics, and
modeling products of micro- and nanosystem
engineering.

The goal of education is to acquire
competencies sufficient for professional
activities in the field of material and technology
application, solving specialized complex
practical and technological tasks of
development, design, production, assembly,
operation, maintenance, repair, and
modernization of electronic devices for physical
and biomedical purposes, micro- and
nanosystems, and solar energy, characterized
by complexity and uncertainty of conditions.
The theoretical content of the subject area
includes concepts and principles of solid-state
physics, solid-state electronics, and the physical
foundations of micro- and nanosystem
engineering.

A higher education seeker learns to use
methods and technologies for designing devices,
devices, and systems of micro- and nanosystem
engineering of various purposes, including
biomedical, and to apply computer technology
and measurement equipment.

OpieHTauisa OM/Aspect
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OcBIiTHbO-NpoOdecCiiHa Nporpama opieHTOBaHa
Ha ¢i3n4Hi Npouecn i

ABULLA, HA AKX I'PYHTYETLCSA (PYHKLIOHYBaHHS
MiKpO- Ta HAHOCUCTEM; BNAaCcTUBOCTI MaTepianis
MiKPO- i HQHOENEKTPOHIKN, TEXHONONiYHI
npouecu, NPUHUKNN Aii eNeKTPOHHUX
KOMMOHEHTIB, TUNOBUX CXeM (pyHKLIOHANbHUX
MPUCTPOIB; MaTepiann i TeXHONOrIi gns
BUrOTOBJIEHHS €1eKTPOHHUX MpUNagaiB, Mikpo-
Ta HAHOCUCTEMHOI TEeXHIKN pPi3HOMaHITHOro, y
TOMY 4Yucni Pi3N4HOro, reslioeHepreTUYHoOro Ta
6ioMmean4YHOro Nnpm3sHavyeHHs; ob4ncnioBanbHy
TeXHiKy Ta nporpamHi 3acobu npuknagHoro
XapakTepy OS89 poO3paxyHKiB mapaMeTpis,
XapakKTepucTuK Ta MoAentoBaHHA Bupobis
MiKpPO- Ta HAHOCUCTEMHOI TEXHIKN.

The educational-professional program is focused
on physical processes and phenomena
underlying the functioning of micro- and
nanosystems; properties of materials for micro-
and nanoelectronics, technological processes,
operating principles of electronic components,
typical functional device circuits; materials and
technologies for manufacturing electronic
devices, micro- and nanosystems of various
purposes, including physical, solar energy, and
biomedical applications; computing equipment
and applied software for calculating parameters,
characteristics, and modeling products of micro-
and nanosystem engineering.

OcHoBHu# ¢okyc OMN/Main focus

OcBiTHSA Nporpama cnpsMoBaHa Ha opMyBaHHSA
y 3006yBayiB KOMNEeTeHTHOCTen HeobxigHWX
Ond: HabyTTSa TEOPETUYHUX | MPAKTUYHNX 3HAHb
Ta BMiHb, HABMYOK Ta iHWMNX KOMMETEHL,N,
OOCTaTHIX Oa1g 3aCTOoCyBaHHSA MaTepianiB Ta
TexXHON0riN, BUPILLWEHHS cneuiani3oBaHnX
NPaKTUYHUX Ta TEXHOJONIYHUX 3a4a4y po3pobku,
NMPOeKTYBaHHS, BUPOOHULITBA, MOHTaXY,
ekcnsyaTauii, TexHiYHoro obcnyrosyBaHHA,
PEMOHTY Ta MOAEpHiI3aLil eIeKTPOHHMNX
npunagiB Mikpo- Ta HGHOCUCTEMHOI TEXHIKN.
Knro4osi csoBa:

TexXHONOril NMPOeKTyBaHHA B eNeKTPOHiLi, MiKpo-
Ta HAHOENEKTPOHHI Npunaan i

KOMMOHEHTW, HU3bKOPO3MIpPHI CTPYKTYpWH,
MiKpOeNeKTPOHHI iHpopMaUinHi cucTtemn

The educational program aims to develop
competencies in learners necessary for
acquiring theoretical and practical knowledge,
skills, and other competencies sufficient for
applying materials and technologies, solving
specialized practical and technological tasks in
the development, design, production, assembly,
operation, maintenance, repair, and
modernization of electronic devices for micro-
and nanosystem engineering.

Key words:

design technologies in electronics, micro- and
nanoelectronic devices and components, low-
dimensional structures, microelectronic
information systems.

OcobnuBocTi

Ol/Features

Mporpama 6a3yeTbCcA Ha OCHOBI BUMOT
€BpONencLKOI paMKM KBanidikauin gns
HaB4YaHHSA BNPoOoBX XnTTA EQF-LLL(European
Qualifications Framework for Lifelong Learning)
Ona peanisauii Mi>kHapogHoOi MOBiINbLHOCTI 3
OTPUMAHHAM MOABINHOrO ANMAIOMY
YHIiBEPCUTETIB 3a 4BOCTOPOHHIMK AOroBopamMm
OCBITHS MporpamMa y3roa>XyeTbca 3
YHiBEpCUTETaMM- NapTHepamun. Lilo4mmn €
norosopu 3 TexHiYHMM YHIBEPCUTETOM M.
Ope3pneHa (HimevynHa) i Kopencbkum
YHiBepcuTeToM TexHonorin M. Ceyn (Pecnybnika
Kopes).

MepepnbayeHa MOXNMBICTb peani3auil oyanbHOI
OCBITW.

The program is based on the requirements of
the European Qualifications Framework for
Lifelong Learning (EQF-LLL). To facilitate
international mobility and the attainment of a
dual diploma through bilateral agreements, the
educational program is aligned with partner
universities. Currently, agreements are in place
with the Technical University of Dresden
(Germany) and the Korea University of
Technology in Seoul (Republic of Korea).

The program also offers the possibility of
implementing dual education.
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4 - NMpupaTHiCTb BUNYCKHUKIB 0,0 NpaueBJsialiTyBaHHA Ta noganbworo HaB4YyaHHsA/ Eligibility
of graduates for employment and further study

MpupaTtHicTb Ao npaueBnawTtyBaHHA/Eligibility for employment

PekomeHpaoBaHi npodecinHi Ha3em pobiT 3rigHo
3 YMHHOIO pedakuieo HauioHanbHoro
KnacudikaTopa Ykpainn: Knacudikatop
npodecin (AK 003:2010), Ha daxoBy
MiArOTOBKY 3 AKMX CNPAMOBaHi OCBITHbO-
npodecinHi nporpamm 3a cneuianabHICTIO
«MiKpO- Ta HAGHOCUCTEMHA TEXHIKa»:

3111 JlabopaHTK Ta TeXHiKK, NOB'sA3aHi 3
XiMIYHUMK Ta QiZUYHUMIN OOCAIOXKEHHAMMU;
3114 TexHiyHi haxiBui B ranysi eNIeKTPoHiKM Ta
TenekoMyHikauin;

3119 IHWi TexHivHi daxisui B rany3si isandHmx
HayK Ta TeXHiKu; iHXXeHep 3 eKkcnayaTauil
(obcnyroesyBaHHS) MiKpO- Ta HAHOCUCTEMHOI
TEexXHiKu.

3rigHo 3 International Standard Classification of
Occupations 2008, BUNYCKHUKN MOXYTb
npautoBaTK Ha nMocagax, Wo BianosigatoTb
rpynam:

3111 Chemical and Physical Science Technicians
3114 Electronics Engineering Technicians

3119 Physical and Engineering Science
Technicians Not Elsewhere Classified

Recommended professional titles according to
the current edition of the National Classifier of
Ukraine: Classifier of Professions (DK 003:2010),
for which educational-professional programs in
the specialty "Micro- and Nanosystem
Engineering" are oriented:

- 3111: Laboratory assistants and technicians
associated with chemical and physical research.
- 3114: Technical specialists in the field of
electronics and telecommunications.

- 3119: Other technical specialists in the field of
physical sciences and technology; Engineer for
the operation (servicing) of micro- and
nanosystem engineering.

According to the International Standard
Classification of Occupations 2008, graduates
may hold positions corresponding to the
following groups:

- 3111: Chemical and Physical Science
Technicians

- 3114: Electronics Engineering Technicians

- 3119: Physical and Engineering Science
Technicians Not Elsewhere Classified

NMopanbLie HaB4Ya

HHA/Further study

MNpoOoB)XXeHHA HaBYaHHA Ha Apyromy
(MaricTepcbkoMy) piBHI BULLLOT OCBITU Ta/abo
HabyTTa [oOaTKOBMX KBaniikauin y cncremi
nicnaannaIoOMHOI OCBITWN.

Continuing education at the second (master's)
level of higher education and/or acquiring
additional qualifications within the system of
postgraduate education.

5 - BuknapaHHA Ta OLWiHIOBAH

HsA/Teaching and assessment

BuknapaHHsa Ta HaBYaHH

f/Teaching and studying

Jlekuii, NpakTU4Hi Ta ceMiHapCbKi 3aHATTA,
KOMM'IOTEPHI MpakKTUKyMu i nabopaTopHi
poboTu; KypcoBi npoekTu i poboTun; camocTinHa
po6oTa Ha OCHOBI NiAPYYHUKIB, HABYANbHUX
MOCIBHMKIB Ta KOHCMNEKTIB JIeKLUil; KOHCYnbTauii
i3 BUKJ1aJa4aMun; eNeMeHTUn ANCTaHLUinHoro
(oHNaH, eNneKTPOHHOIr0) HaB4YaHHS;
MPOXOA>XKEHHS NMPaKTUKK Ha NPOQiNbHNX
nigNpMeEMCTBax Ta B HayKOBO-

OOCNigHNX yCTaHOBaX; MiAroTOBKa
kBanigikauinHol poboTu.

The educational process includes lectures,
practical and seminar sessions, computer labs,
and laboratory work; course projects and
assignments; independent study based on
textbooks, instructional materials, and lecture
notes; consultations with instructors; elements
of distance (online, electronic) learning;
undertaking internships at specialized
enterprises and research institutions; and
preparation of qualification works.

OuiHIOBaHHSA

/Assessment

OcBIiTHI Npouec 3a nporpamMoto nepenbayvace
MOTOYHUIN Ta CEMECTPOBUN KOHTPOJIb Y BUTNAL4I
MOTOYHOr0 OMUTYBAHHSA, KOHTPOJIbHUX POBIT,
nabopaTopHux 3BiTiB, pedepaTiB i Mpe3eHTauUin,
3anikiB i ekzameHiB. OUiHIOBaHHS 3HaHb
CTYOEHTIB

30iNCHIOETLCA Y BiANOBIOHOCTI A0 MNoN0XXeHHA N
PO CNCTEMY OLIiHIOBaHHA pe3y/bTaTiB HaBYaHHSA
B KMl iM. Iropsa CikopcbKoro.

The educational process according to the
program involves continuous and semester
control in the form of quizzes, tests, laboratory
reports, essays and presentations, credits, and
exams. The assessment of students' knowledge
is carried out in accordance with the Regulations
on the assessment system of learning outcomes
at Igor Sikorsky Kyiv Polytechnic Institute.
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6 - NMporpamMHi kKoMmneTeHTHOCTI/Programme competencies

IHTerpanbHa KoMmneTteHTHicTb/Integral competence

30aTHICTb pO3B'A3yBaTU CKNafdHi cneuianizoBaHi
3a4adi Ta NpakTUYHi npobnemnu, wWo
XapaKTepu3yTbCA KOMMIEKCHICTIO

Ta HEBU3HAYEHICTIO YMOB, Nifg 4Yac npodecinHoi
OiNbHOCTI y rasy3i MiKpo- Ta HAGHOCUCTEMHOI
TexHikn, abo y npoueci HaBYaHHSA, WO Nepenbadvace
3aCTOCYBaHHS TeOopin Ta MeTOAIB aBTOMaTM3auil Ta
€NeKTPOHIKMN.

The ability to solve complex specialized tasks
and practical problems characterized by
complexity and uncertainty during
professional activities in the field of micro-
and nanosystem engineering, or during the
learning process, which involves the
application of theories and methods of
automation and electronics.

3aranbHi komneteHTHOCTi (3K)/General competencies

3K 30aTHICTb 3aCTOCOBYBATW 3HAHHA Y The ability to apply knowledge in practical
01 MPaKTUYHUX CUTyaLiax. situations.
. . . Knowledge and understanding of the subject
3K | 3HaHHSA Ta po3yMiHHA npegMmeTHol obnacTi Ta : .
! MO : area and understanding of professional
02 PO3YyMiHHSA NpodecinHOol AiA/IbHOCTI. A
activities.
3K | 3paTHICTb CNiNKyBaTUCA Oep>XaBHOO MOBOIO The ability to communicate in the state
03 AIK YCHO, TaK i NMCbMOBO. language both orally and in writing.
3K . . . The ability to communicate in foreign
3[4aTHICTb CMiNIKYBaTUCA iIHO3EMHUMMK MOBaMM.
04 languages.
3K HaBn4YKn BUKOPUCTaHHSA iIHHOPMALLINHUX i Skills in using information and communication
05 KOMYHIiKaLINnHUX TEXHOJIOriN. technologies.
3K | 3paTHICTb BYUMTKCSA | oBosloaiBaTu cydacHuMuM | The ability to learn and acquire contemporary
06 3HAHHAMMN. knowledge.
3K 30aTHICTb A0 nowyky, obpobneHHs Ta The ability to search for, process, and analyze
07 aHani3y iHopMauii 3 pi3HNX o)xepen. information from various sources.
3K . L o .
08 HaBunykn mi>kocobucTicHoi B3aemogii. Interpersonal communication skills.
3K . . . .
09 34aTHICTb NpautoBaTN B KOMaHAI. The ability to work in a team.
‘?0( HaBunykun 3aincHeHHA 6e3neYyHoi isnbHOCTI. Skills in conducting safe operations.
3K 30aTHICTb ouiHOBaTK Ta 3abe3nevyyBaTu The ability to assess and ensure the quality of
11 AKICTb BUKOHYBaHUX pobiT. work performed.
3K Bu3Ha4veHicTb i HaNoONerAMBICTb Woa40 Determination and persistence in achieving
12 nocTaB/lIeHMX 3aBAaHb i B3sTUX 060B's13KiB. set tasks and fulfilling obligations.
3AaTHICTb pEani3yBaTil CBOI Mpasa | 060B’A3KM The ability to exercise one's rights and fulfill
AK YJleHa CycninbCTBa, YCBiAOMIOBATHU : .
. . ) duties as a member of society, to understand
LiHHOCTI rpOMaAAHCLKOro (BiflbHOro o . :
3K . the values of a civil (free democratic) society,
AeMOKpaTM4YHOro) cycninbCTBa Ta ) . ;
13 e - and the necessity of its sustainable
HeobXigHICTb NOro CTasnoro po3BUTKY, | h e of | d the righ
BEpPXOBEHCTBA Mpasa, NpaB i ceobon NOAUHMN i development, the ru'e ot law, an t €rng ts
’ g and freedoms of individuals in Ukraine.
rpoMagsHuHa B YKpaiHi.
30aTHICTb 36epiraT Ta NPUMHOXYBaTU The ability to preserve and enhance moral,
MOpaJsibHi, Ky/IbTYPHIi, HAYKOBI LLIHHOCTI i cultural, and scientific values and
OOCArHEHHS CYCNisibCTBa Ha OCHOBI PO3YMiHHSA achievements of society based on an
iCTOpiT Ta 3aKOHOMIPHOCTEN PO3BUTKY understanding of the history and patterns of
3K npeamMeTHOi obnacTi, Ti Micus y 3aranbHin development in the field, its place in the
14 cucTeMi 3HaHb Npo npupoay i cycninbCcTBo Ta |overall system of knowledge about nature and
Y PO3BUTKY CYCMiNbCTBa, TEXHIKN i society, as well as in the development of
TexXHONI0rin, BUKOPNCTOBYBaATU Pi3Hi BUOWM Ta | society, technology, and techniques; to use
dopmMuM pyxoBOT aKTUBHOCTI ANS aKTUBHOro |various types and forms of physical activity for
BiAMOYUHKY Ta BeOeHHS 340poBoro cnocoby | active recreation and maintaining a healthy
KUTTA. lifestyle.
30aTHICTb yXBaslOBaTU PilUEeHHSA Ta 4iATw, The ability to make decisions and act in
3K15| AOTPVMYIOYMCEL MPUHLMIY HenpunycTumocTi |accordance with the principle of inadmissibility

Kopynuii Ta 6y ab-aKMX iHWKWX NMPOABIB
HenobpoyeCcHOCTi.

of corruption and any other manifestations of
dishonesty.
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daxoBi komneteHTHOCTi (PK)/Professional competencies

30aTHICTb BUKOPUCTOBYBATU 3HAHHS i
PO3yMiHHA HayKOBUX PaKTiB, KOHLENLin,

The ability to use knowledge and
understanding of scientific facts, concepts,

OK L e ) . 2
01 Teopin, NnpuHUMNiB i MeToAiIB AN theories, principles, and methods for the
NPOeKTYBaHHSA Ta 3aCTOCYyBaHHA MiKpO- Ta design and application of micro- and
HaHOCMCTEMHOI TeXHIKN. nanosystem technology
30aTHICTb BUKOHYBATK aHani3 NnpeaMeTHOI - . .
A . M . peAMETF The ability to perform analysis of the subject
obnacTi Ta HOpMaTUBHOI AOKYMeEHTaLlii, .
oK : 8 area and regulatory documentation necessary
HeobXioHOT ANS NPOeKTyBaHHA Ta 7 S .
02 X . for the design and application of micro- and
3aCTOCYyBaHHS NpuaagiB Ta NPUCTPOIB MiKpPO- . .
. . nanosystem devices and instruments
Ta HAHOCUCTEMHOI TEXHIKW
30aTHICTb BUKOPUCTOBYBATN MaTEMaTUYHI . - . o
A i P y The ability to utilize mathematical principles
K MNPUHLWMWX | MeToau N5 NPOEeKTYyBaHHA Ta : .
. .. and methods for the design and application of
03 3aCTOCYBaHHSA MiIKPO- Ta HAHOCUCTEMHOI .
. micro- and nanosystem technology
TeXHiKun
3[aTHICTb 3aCTOCOBYBATW BiAMOBIAHI HAYKOBI . D e
Aa ) y ATOBIA yKoB The ability to apply relevant scientific and
Ta iHXXeHepHi MeToaun, cy4acHi iHpopMaLinHi . ) \ .
, engineering methods, modern information
TEexXHOOorii i KoMn'toTepHe nporpamMHe .
DK , . . technologies and computer software,
3abe3nevyeHHs, KOMM'lIOTepHI Mepexi, ba3n
04 , computer networks, databases, and Internet
[aHuX Ta IHTepHeT- pecypcu Ana po3B’a3aHHS : :
" o resources to solve professional tasks in the
npodecinHnx 3agay B ranysi Mikpo- Ta . .
. . field of micro- and nanosystem technology
HaHOCUCTEMHOI TEeXHIKMN
30aTHICTb ineHTUdikyBaTn, kKnacudikysaTtu, . . . .
A A Piky ® KY The ability to identify, classify, evaluate, and
OLiHIOBaTW i ONMMUCYBaATK NpoLEecn y MiKpo- Ta . . .
0] ¢ 2 L describe processes in micro- and nanosystem
HaHOCUCTEMHI TexHiui 3a LOMoMOoroto ; . .
05 . Lo T . technology by constructing and analyzing their
nobynoBu i aHanizy ix QisNYHUX i . .
- physical and mathematical models
MaTeMaTU4YHUX Moaenen
30aTHICTb 3aCTOCOBYBaTW TBOPYMiA Ta - . . .
A A yBa P . The ability to apply creative and innovative
iHHOBaALINHMIM NOTeHLUian B CUHTE3I L ) ; . .
. . . . potential in synthesizing engineering solutions
0] ¢ iHXXeHepHUX pilleHb i B po3pobui . .
X X and in the development of constructive
06 |KOHCTPYKTUBHUX €/IeMEHTIB reflioeHepreTnku, )
s . elements for solar energy systems, physical
npunagis gisn4Horo ta biomeanyHoro . . e
devices, and biomedical instruments
NPU3HaYeHHS
30aTHICTbL po3B'A3yBaTW iHXeHepHi 3afaydi B | The ability to solve engineering problems in
OK ranysi Mikpo- Ta HAQHOCUCTEMHOI TEXHIKMN 3 the field of micro- and nanosystem
07 ypaxyBaHHAM BCix acnekTiB po3pobku, technology, considering all aspects of
MpoeKTyBaHHS, BUPOOHMUTBA, eKcnyaTauii development, design, manufacturing,
Ta MoLepHi3auii operation, and modernization
30aTHICTb BM3HA4YaTW Ta OLiHIOBATU The ability to determine and evaluate the
OK | X@PaKTepUCTMKn Ta napameTpu MaTepianis characteristics and parameters of materials
08 MiKpO- Ta HAHOCMCTEMHOT TEXHIKW, used in micro- and nanosystem technology,
aHaNIoroBUx Ta LMMPOBNX €NEKTPOHHNX analog and digital electronic devices, and
MPUCTPOIB, MiIKPOMPOLLECOPHUX CUCTEM microprocessor systems
OK 30aTHICTb 3aCTOCOBYBATWU Ha NpaKTuLi The ability to apply industry standards and
09 ranysesi CTaHOApPTW Ta CTaHA4APTM SKOCTI quality standards in practice regarding micro-
o400 MiKpo- Ta HAHOCUCTEMHOT TEXHIKKN and nanosystem technology
30aTHICTb PO3YMIiTK Ta 3aCTOCOBYBaTH The ability to understand and apply
oK TeXHOJIOTi4YHI MPUHUWNM BUPOobHULTBA, technological principles in the production,
10 BUNPobyBaHHSA, eKcnyaTalil Ta pEMOHTY testing, operation, and repair of micro- and
MiKpO- Ta HAHOCUCTEMHOI TEXHIKWX Ta nanosystem technology and biomedical
biomeonyHoro obniagHaHHA equipment
30aTHICTb BpaxoByBaTK couialibHi, The ability to consider social, environmental,
€KOJIOTi4Hi, €TUYHI, EKOHOMIiYHI Ta KOMepL,inHi ethical, economic, and commercial
@K |MipKyBaHHS, WO BNJMBalOTb Ha epeKTMBHICTb | considerations that impact the effectiveness
11 Ta pe3ysibTaTu iHXXeHepHOT AiANIbHOCTI B and outcomes of engineering activities in the

ranysi MiKkpo- Ta HAQHOCUCTEMHOI e/IeEKTPOHHOI
TexHiKun

field of micro- and nanosystem electronic
technology
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OK
12

30aTHICTb BUKOPUCTOBYBATWU 3HAHHS NpoO
0CcobNMBOCTI TepMogNHAMIKW, KIHETUKN
XiMIYHMX NepeTBOpPEHb, CTPYKTYPHUX
acnekTax, 0CO6MBOCTAX CUHTE3Y Ta
OCHOBHMX 3aKOHOMIPHOCTSIX CTBOPEHHS
PYHKLiOHa/NbHUX HEOPraHiYHUX MaTepianis 3
3afaHNMKN BNAaCTUBOCTSMMU

The ability to utilize knowledge of
thermodynamics, kinetics of chemical
transformations, structural aspects, synthesis
peculiarities, and fundamental principles in
creating functional inorganic materials with
specified properties

DK
13

30aTHICTb eheKTUBHO BUBMpPaT! HaNneXHi
HampaMu i BignoBigHi MmeToan ons
pO3B’A3yBaHHA 3a/a4 MOAENIOBaHHS,
MPOeKTYBaHHSA Ta KOHCTPYtOBaHHA B 06nacTi
MiKPOENEeKTPOHHUX iHPOPMaLINHUX CUCTEM

The ability to effectively select appropriate
directions and corresponding methods for
solving modeling, designing, and constructing
tasks in the field of microelectronic
information systems
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7 - NMporpamMHi pesynbtTatn HaB4aHHA (MPH)/ Programme learning outcomes

3acTocoByBaTW 3HAHHSA MPUHLUMMIB Aii

Apply knowledge of the principles of operation

lPH | npucTpoiB i CUCTEM MiKPO- Ta HAHOCUCTEMHOI of devices and systems of micro- and
01 TEeXHIKN Npu IXHbOMY MPOEKTYBaHHI Ta nanosystem technology in their design and
ekcnayaTaui exploitation
3acToCcoBYyBaTU 3HAHHS i PO3YMiHHSA Apply knowledge and understanding of
rPH MaTeMaTU4YHUX METOLIB 419 PO3B'A3aHHS mathematical methods for solving theoretical
02 | TeopeTnyHuX i NpuKIagHUX 3agad Mikpo- Ta and applied problems of micro- and
HaAHOCUCTEMHOI TEXHIKWN nanosystem technology
. . . Applying knowledge and understanding of
3acToCcoByBaTW 3HAHHSA | PO3YMiHHSA (i3nKu, . .
) A : physics, relevant theories, models, and
[1PH BiAMNOBIOHI Teopil, Mogeni Ta MeToaun Onga : .
) methods to solve practical problems in the
03 pPO3B’A3aHHA NPAaKTUYHUX 3aJa4 CUHTe3y . !
el . ) synthesis of micro- and nanosystem
NPUCTPOIB MIKPO- Ta HAHOCUCTEMHOI TEXHIKU .
technology devices.
OuiHloBaTN XapaKTepucTukm Ta napameTpun | Evaluating the characteristics and parameters
MaTepianiB NpUCTPOIB MiKpo- Ta of materials for micro- and nanosystem
fPH HaHOCUCTEMHOI TEXHIKW, 3HaTK Ta PO3yMiTun technology devices, understanding the
04 OCHOBW TBEPAOTINILHOI Ta ONTUYHOI fundamentals of solid-state and optical
€NeKTPOHIKN, HAHOENEKTPOHIKMU, electronics, nanoelectronics, electrical
€NeKTPOTEXHIKK, aHa/oroBol Ta undpoBoi engineering, analog and digital circuitry, and
CXEMOTEXHIKN, MiIKpOMPOLLECOPHOT TEXHIKK microprocessor technology
BukopuncTtoByBaTu iHhopMaUinHi Ta el . —
opncrosy cbmp H ; Utilizing information and communication
KOMYHiKaUinHi TeXHONOorii, NpuknagHi Ta . ;
creuianizoBaHi MporpamMHi NpoaykKTn s technologies, as well as applied and
rPH , specialized software products, for solving
pO3B’A3aHHSA 3a/a4 NPOEKTYBaHHA Ta : ) :
05 design and debugging tasks in solar energy
Hanarog>eHHs obnagHaHHA ; . ) ; .
. A . equipment, physical and biomedical electronic
renioeHepreTukn, npunagis gisanyHoi Ta devices
bioMeaAnYHOT eNneKTPOoHIKK
3acTocoByBaTW HaBUYKWM NJIaHYBaHHA Ta : ; . .
. Applying planning and experiment skills to test
MpoBeAeHHsA eKCMEPUMEHTY AN NepeBipKu ; ) .
FNOTE3 Ta NOC/IMKEHHS ABMLL MIKpO- Ta hypotheses and investigate phenomena in
rPH . . micro- and nanoelectronics, being able to
HaHOENIeKTPOHIKN, BMiTN BUKOPUCTOBYBATH s . .
06 utilize standard equipment, develop device
CTaHAapTHe obnaAHaHHA, CKNafaTu CXeMHU . e
. . schematics, analyze, model, and critically
NPUCTpPOiB, aHanizyBaTun, MOAENIOBATU Ta .
; ) evaluate obtained results
KPUTUYHO OLIHIOBATN OTPMMaHIi pe3ynbTaTu
. . Researching the characteristics and
HdocnigXXyBaTn XxapakTepucTUKN i napameTpu ;
X . . : parameters of micro- and nanosystem
MiKpO- Ta HAHOCUCTEMHOI TeXHIKW, Npunaais . : .
MPH ! . : . . technology, as well as physical and biomedical
isnyHol Ta BioMeANYHOT eNeKTPOHIKM 3 . . yo
07 L . electronic devices, considering the research
ypaxyBaHHSAM Uinen Aocnif>XeHHs, BUMOr Ta o ) .
, ) . objectives, requirements, and specifications of
cneumndikm BubpaHnx TexHivYHUx 3acobis .
the selected technical means
byanysaTu Ta ifeHTUdiKyBaTu MaTeMaTUYHI Developing and identifying mathematical
rPH MoAeNi TeXHONOriYHNX 06’eKTiB, models of technological objects, utilizing them
08 BUKOPUCTOBYBaTK iX Mpu po3pobui HOBOI in the development of new micro- and
MiKpO- Ta HAHOCUCTEMHOI TexXHiKK Ta Bnbopi [nanosystem technology, and selecting optimal
ONTUMaNbHUX pilleHb solutions
MpoekTyBaTV NPUCTPOI MiKPO- Ta _ :
P yB pnerpc PC . Designing micro- and nanosystem technology
[TPH | HAHOCUCTEMHOI TEXHIKN Yy BiAOMNOBIAHOCTI [0 . ; . .
. devices in accordance with the requirements
09 BMMOI 3aMOBHUKAa i HASBHUX peCcypCHUX . o .
of the client and existing resource constraints
obmexeHb
Po3pobnaTm TexHiyHi 3acobu giarHocTyBaHHA |Developing technical means for diagnosing the
[IPH | TeXxHi4HOro CTaHy MiKpO- Ta HaHOCUCTEMHOI condition of micro- and nanosystem
10 | TexHikn, npunagie giznyHoi Ta biomeaunyHoi |technology, as well as physical and biomedical
eNeKTPOHIKK electronic devices
OpraHizoByBaTn Ta NPOBOAUTW NJIAHOBI Ta Organizing and conducting scheduled and
fPH rno3ansaHoBi TexHi4YHi obcnyroByBaHHS, unscheduled technical maintenance, as well as
11 Hasnarog)XeHHs TEXHOJIOri4YHOro tuning of technological equipment in

YyCTaTKyBaHHS Yy BiAMOBiAHOCTI 40 NOTOYHUX
BMMOI BUPOOHMLITBA

accordance with current production
requirements
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AHanizyBaTu HOpMaTUBHO-MPaBOBi 3acagun

Analyzing the regulatory framework for the
implementation of micro- and nanosystem

rpPH BMPOBag>XEHHS MiKPO- Ta HAHOCUCTEMHOI .
; ; . technology; evaluating the advantages of
12 TexXHiKW; ouiHIOBaTU NepeBarun iHXXeHepHNx . : ;
" .ot . engineering developments, their
po3pobokK, iX eKoNOorivyHiCTb Ta 6e3neyHicTb . ) !
environmental friendliness, and safety
BifibHO CMifIKyBaTUCA YCHO i MNCbMOBO Communicate freely orally and in writing in
fPH 0Eep>XaBHOIO Ta iIHO3EMHOIO MOBaMu 3 national and foreign languages languages on
13 NPogEeCinHUX MUTaHb 3 4OTPUMAHHAM HOPM professional issues in compliance with the
Cy4acCHOI YKpaiHCbKOI AinoBoi Ta npodecinHoi norms of modern Ukrainian business and
MOBW professional language
. . . To be able to learn new knowledge,
BmiTK 3acBooBaTM HOBI 3HaHHS, NPOrpPecuBHi . . . -
rPH S ; progressive technologies and innovations, to
TexXHOsOorii Ta iHHOBaUii, 3HaX0ONTWN HOBI . . . .
14 oo ; N o find new unconventional solutions and their
HelwwaboHHI pilleHHs i 3acobun ix 30iNCHEHHSA . .
means implementation
3acTocoByBaTU PO3yMiHHA Teopil Apply understanding of the theory of
MPH CTOXaCTUYHMX NpoLecis, MeToau stochastic processes, methods of statistical
15 | cTaTmncTmnyHoi 06pobku Ta aHanizy gaHux npm | processing and data analysis when solving
pO3B’A3aHHI NpodecinHnX 3aBAaHb professional tasks
3acToCOBYBaATU 3HAHHA CTPYKTYPHUX
ocobnuBocTen, npupoan ximivHoro 3B's13Ky Ta |Apply knowledge of structural features, nature
fPH enekTpodizanyHMX BNacTUBOCTEN MaTepianis of chemical bonding and electrophysical
16 €NeKTPOHIKK 019 CTBOPEeHHS pyHKLUiOHanbHUX| properties of electronics materials to create
MaTepianiB Ta CTPYKTYp TBEPLAOTISIbHOI, functional materials and structures of solid-
ONTUYHOI, MiIKPOXBUJIbOBOI Ta state, optical, microwave and nanoelectronics
HaHOENEKTPOHIKKN
BukopucToByBaTV 3HaAHHA NPUHLMWNIB i Use knowledge of principles and methods of
MeToAiB NobynoBKM Ta 3aCTOCYBaHHSA CyHaCHUX construction and application of modern
fPH iIHPOKOMYHIKaLINHNX Mepexx, HAaBUYKN information communication networks,
17 |nporpamysaHHs Ta creuianizoBaHi nporpamHi | programming skills and specialized software

NPOAYKTWN ANS BUPILLEHHSA 3a4au
NPOeKTYBaHHS Ta KOHCTPYOBaHHSA
MiKPOENeKTPOHHUX iIHPOPMaLINHUX CUCTEM

products for solving the problems of design
and construction of microelectronic
information systems
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8 - PecypcHe 3abe3ne4yeHHs peanisauii nporpamu/ Resource provision for programme
implementation

KappoBe 3abe3sneueHHn/Staffing

BignoBigHO 00 KagpoBMX BUMOT OO0
3abe3neyeHHs NpPoBaAXXEHHSA OCBITHbOI AiSA/IbHOCTI
Ons signosigHoro pieHsA BO, 3aTBepOXeHNX
MocTaHoBo KabiHeTy MiHicTpiB YKpaiHu Big
30.12.2015 p. Ne 1187 B YMHHIN pepakuii.
Peani3zauis nporpamu 3abe3nevyyeTbCs 3a5y4eHHAM
KaApiB HamBuULWOI KBanidikaLii 3 HayKoBUMHK
CTYMEHSAMN Ta BYEHUMMN 3BAHHAMU, BKJIKOYAOUN
3aJly4eHHs BUKlagaviB 3 3aKOPOOHHUX
YHIBEPCUTETIB-NApPTHEPIB, AKi MaloTb BEJINKUN
OOCBiA HaBYalbHO- METOAMNYHOI, HAYKOBO-
pocnigHoi poboTu Ta BiANoBiAalOTb

KBaicikauii BignoBigHO A0

CreuiasbHOCTI Ta 3a3HaYeHUX KaapoBUX BUMOT.

According to the staffing requirements for ensuring
educational activities at the respective level of
higher education, approved by the Resolution of the
Cabinet of Ministers of Ukraine dated December 30,
2015, No. 1187 in the current edition.

The implementation of the program is ensured by
engaging highly qualified personnel with academic
degrees and titles, including the involvement of
lecturers from partner foreign universities who have
extensive experience in educational and
methodological, scientific research activities and
meet the qualifications corresponding to the
specialty and the specified staffing requirements.

MaTepianbHo-TexHiYHe 3abe3ney

eHHsa/ Material-technical support

BignoBigHO 4O TE@XHOMNOrYHUX BUMOT LLOAO
MaTepiasbHO- TEXHIYHOro 3abe3nevyeHHs OCBITHbLOI
bianbHOCTI BignosigHoro pisHa BO, 3aTBepaxeHUx
MoctaHoBow KabiHeTy MiHicTpiB YKpaiHu Big
30.12.2015 p. Ne 1187 B YMHHIN pepakLii.

HasBHa cneuianizoBaHa cepTugikoBaHa
nabopaTopid 3 aBTOMAaTU30BAHOIO NMPOEKTYBaHHSA
MiKpo- Ta HaHocxem CADENCE 3 moXXnusicTio
OTPUMaHHSA cepTUdikaTib.

In accordance with the technological requirements
for the material and technical support of
educational activities at the respective level of
higher education, approved by the Resolution of the
Cabinet of Ministers of Ukraine dated December 30,
2015, No. 1187 in the current edition.

There is a specialized certified laboratory for
automated design of micro- and nanochips
CADENCE with the possibility of obtaining
certificates.

IHndopmauiiHe Ta HaB4YanbHO-MeToaAUYHe 3ab6e3neueHHs/ Information and methodical support of the educational
process

BionoBigHO 0O TE@XHOJOMYHMX BUMOT LLOAO
HaBYaJIbHO-METOANYHOrr 0 Ta iHhopMaLinHOro
3abe3neyeHHs OCBITHBOI AiANIbHOCTI BiAMNOBIAHOrO
piBHS BO, 3aTBepp)xeHunx MNoctaHoBo KabiHeTy
MinicTpiB YKpaiHu Big 30.12.2015 p. Ne 1187 B
YUMHHIN pefakLil, a TaKoX:

1. 3abe3neyeHicTb 6ibNioTEKN BITYN3HAHMMM Ta
3aKOPOOHHMMU (haXOBMMU NEPIOANYHUMU
BMOAHHAMM BignosigHoro abo crnopigHeHoro
npoginto, B TOMY YMUCAi B €N1eKTPOHHOMY BUF A4,
2. HasBHicTb gocTtyny go 6a3 gaHux rnepioanyHmx
HayKOBUX BMAAHb aHr iNCbKO MOBOIO
BignoBigHOro abo cnopigHeHoro npodisto.

3. HasBHiCcTb ogiyiiHoro Beb-canTy 3aknany
OCBiTW, Ha SKOMY pPO3MillleHa OCHOBHa iHhopMaLis
Mpo NOro QisNbHICTb (CTPYKTYpa,

niueHsii Ta cepTudikaTn NPo akpeguTaLito, OCBITHSA
/OCBiTHbO-HayKoBa/ BUAaBHN4Ya/ aTecTauinHa
(HayKoBMX KaapiB) QisNbHICTb, HaB4asbHI Ta
HaYKOBiI CTPYKTYPHI Nigpo34inm Ta ix cknag,
nepenik HaBYaJIbHUX ANCUUMJIIH, MpaBuaa
NMPUNOMY, KOHTaKTHa iHopMaLis).

4. HasABHICTb eNeKTPOHHOI0 pecypcy 3aknany
OCBIiTW, AKUA MICTUTb HaBYaJIbHO-METOONYHI
MaTepianu 3 ANCUMMNJIH HaBYaJIbHOrO MJaHy, B
TOMY YUCJi B CUCTEMi AUCTaHUINHOIMO HaBYaHHS.

In accordance with the technological requirements
for educational and methodological as well as
informational support of educational activities at
the respective level of higher education, as
approved by the Resolution of the Cabinet of
Ministers of Ukraine dated December 30, 2015, No.
1187 in the current edition, as well as:

1. Availability of domestic and foreign professional
periodicals of the corresponding or related profile in
the library, including in electronic format.

2. Access to databases of periodic scientific
publications in English of the corresponding or
related profile.

3. Presence of an official website of the educational
institution containing basic information about its
activities (structure, licenses and accreditation
certificates, educational/scientific/publishing/
certification activities, educational and scientific
structural units and their composition, list of
disciplines, admission rules, contact information).
4. Availability of an electronic resource of the
educational institution containing educational and
methodological materials on subjects of the
curriculum, including in distance learning system.
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9 - AkapeMiyHa MobinbHicTb/Academic mobility

HauioHanbHa kpeauTHa MobinbHicTb/National credit mobility

Mo>knmBa, 3a YMOBU YKNaAeHHS BigNoOBiAHNX
yroa.

Possible, provided that the appropriate
agreements are concluded.

MixxHapoaHa kpeauTHa MobinbHicTb/International credit mobility

MOXXNBICTb YKAaAaHHSA yron npo Mi>KHapoaHy
akageMiyHy MmobinbHicTb (Erasmus+ K2),
NnoABiNHe OMNAOMYBaHHSA y cniBnpaLi 3
TexHi4yHnM YHiBepcuTeToM M.[lpe3neHa
(Himey4nHa), Kopencbkum YHiBepCcUTeToM
TexHonorin M. Ceyn (Pecnybnika Kopes).

The possibility of entering into agreements on
international academic mobility (Erasmus+ K2),
dual diploma programs in cooperation with the
Technical University of Dresden (Germany), and
the Korea University of Technology in Seoul
(Republic of Korea).

HaB4yaHHs iHO3eMHuXx 3p060yBadiB BO/Study of Foreign applicants of HE

HaB4yaHH$ iHO3eMHUX 3006yBadviB BO, ki
onaHoBytoTb Ol 3a NnporpamMmamMy Mi>KHapogHOI
akageMivyHoi Mo6iNbHOCTI, HaBYaHHA MOXKe
MPOBOANTUCH aHININCbKOK abo yKpaiHCbKOLO
MOBOIO, 3@ YMOBM BONOAiIHHA 3006yBavYeM MOBOIO
HaBYaHHS Ha PiBHI He HuxX4e B2.

Foreign students studying under programs of
international academic mobility may receive
education in either English or Ukrainian,
provided that the student has proficiency in the
language of instruction 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 SF(S?;L?Z:Ka MOBa 3a npodecinHmm cnpamyBaHHaM / Ukrainian Language for Professional 2.0 3anik / Final test
3002 IcTopia Hayku i TexHikn / History of Science and Technology 2.0 3anik / Final test
30 03 OcHoBu 3p0poBoro cnocoby xutTts / Fundamentals of a Healthy Lifestyle 3.0 3anik / Final test
30 04 MpakTnyHM Kypc iHo3eMHoi moBu / Practical Foreign Language Course
30 04.1 EgiK]:erHHVIVI Kypc iHo3eMHoi MmoBu. YacTuHa 1 / Practical Foreign Language Course. 3.0 3anik / Final test
30 04.2 EapliKszquﬁ Kypc iHo3eMHoi MoBW. YacTuHa 2 / Practical Foreign Language Course. 3.0 3anik / Final test
30 05 EkoHoMmiKa i opraHisauia BupobHuutea / Economics and Production Organization 4.0 3anik / Final test
30 06 OxopoHa npaui Ta umsinbHWMn 3axucT / Labor Safety and Civil Defense 4.0 3anik / Final test
3007 E;;;c\:\zzcéogc:ﬂ OCHOBM HayKoBoro nisHaHHA / Philosophical Foundations of Scientific 2.0 3anik / Final test
30 08 EKO.J'I.OI.'iHHa 6e3neka iHXeHepHoi aianeHocTi / Environmental Safety of Engineering 2.0 3anik / Final test
Activities
30 09 NipnpnemHnubke npaso / Business Law 2.0 3anik / Final test
30 10 MpakTu4HUM Kypc iHO3eMHO'I"MOBVI npodecinHoro cnpsamysaHHs / Practical Foreign
Language Course for Professional Purposes
3010.1 npaKTMHHMVI Kypc iHO3eMHOi MOBM npoq)ecithpro cnpsMyBaHHA. YacTuHa 1/ 3.0 3anik / Final test
Practical Foreign Language Course for Professional Purposes. Part 1
30102 | p e orelan Language Course for Professional Purposes. Part 3. 3.0 | Exsamen/Exam
3011 AHaniTnyHa reometpia / Analytic Geometry 4.0 Ek3ameH / Exam
3012 MaTemaTnyHuM aHani3 / Mathematical Analysis
3012.1 MaTemaTuyHuM aHani3. YactmHa 1 / Mathematical Analysis. Part 1 6.0 Ek3ameH / Exam
3012.2 MaTemaTuyHUIM aHani3. YactuHa 2 / Mathematical Analysis. Part 2 6.0 Ek3ameH / Exam
30 12.3 MaTemaTuyHUM aHani3. YactuHa 3 / Mathematical Analysis. Part 3 5.0 Ek3ameH / Exam
3013 ®i3nka / Physics
30 13.1 ®i3nka. YactuHa 1 / Physics. Part 1 5.0 Ek3ameH / Exam
30 13.2 ®i3nka. YactuHa 2 / Physics. Part 2 6.0 Ek3ameH / Exam
30 14 IHpopmaTuka / Informatics
B0 L4 | et compiors and Fanaamentan o oromming """ |50 | ey ina tes
30 14.2 Lr:téa;&h::;vilﬁs.a‘;l]e:jc;rgrgarigﬁﬂiogggg:s::ﬂ Ta anropuTMmiyHi mosu / Informatics Il. 5.0 3anik / Final test
O60B’A3KOBI KOMMOHEHTU LMKy nNpodecinHoi nigrotoeku /Professional training cycle
o 01 BcTyn po TexHiku BuMiptoBaHb / Introduction to Measurement Techniques 5.0 3anik / Final test
1002 | vhers. ot Nemosyacom coneoneg. | Mo 20
1o 03 IH>XeHepHa rpadika / Engineering Graphics 4.0 Ek3ameH / Exam
10 04 OcHoBM KBaHTOBOI Teopii / Fundamentals of Quantum Theory 4.0 3anik / Final test
10 05 ObuyucnoBanbHa MaTeMaTuka / Computational Mathematics 5.0 3anik / Final test
o 06 CtaTncTtuyHi meToam obpobkun gaHumx / Statistical Methods of Data Processing 4.0 3anik / Final test
no 07 Teopis eneKTpPoHHUX Kin / Theory of electronic circuits
o 07.1 Teopis eneKTPOHHUX KiN. YacTuHa 1 / Theory of electronic circuits. Part 1 6.0 Ek3ameH / Exam
o 07.2 Teopia eneKTPOHHUX KiN. YacTuHa 2 / Theory of electronic circuits. Part 2 6.0 Ek3ameH / Exam
10 08 Teopis enekTpoHHUX KiN. KypcoBa poboTa / Theory of electronic circuits. Course work 1.0 3anik / Final test
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®dopma
KpeowuTiB | miaCyMKoOBOro
Kon/Code OcBIiTHI kOoMMoHeHTK nNporpamu/Components EKTC/ECTS| koHTponto/Final
credits |control measure
form
1o 09 Ximia maTepianis enekTpoHikn / Chemistry of Electronic Materials 6.0 Ek3ameH / Exam
o 10 di3nka KoHaeHcoBaHoro ctaHy / Physics of Condensed Matter 6.0 Ek3ameH / Exam
no 11 HanisnpoBifHNKOBa enekTpoHika / Semiconductor electronics 6.0 Ek3ameH / Exam
no 12 EnekTtpoaunHamika / Electrodynamics 5.0 Ek3ameH / Exam
o 13 HaHoenekTpoHika / Nanoelectronics 6.0 Ek3ameH / Exam
o 14 di3nka maTepianis enekTpoHiku / Physics of electronics materials 4.0 3anik / Final test
o 15 TexHOoNoriyHi OCHOBU eneKkTpoHiku / Technological basics of electronics 5.0 Ek3ameH / Exam
10 16 TeXHono_rNHl OCHOBM eNIeKTPOHIKN. Kypcosui npoekT / Technological basics of 1.0 3anik / Final test
electronics. Course project
rno 17 CxemoTexHika / Schematic engineering
noi7.1 CxeMOTeXH_lKa._‘-IaCTVlHa 1. AHanoroBa cxemoTexHika / Schematic engineering. Part 6.0 Ek3ameH / Exam
1. Analog circuits
Mo 17.2 C).(e.MOTe.XHI!(a. YactuHa 2. Undposa cxemoTexHika / Schematic engineering. Part 2. 7.0 Ek3ameH / Exam
Digital circuits
o 18 CxemoTexHika. Kypcoeuii npoekT / Schematic engineering. Course project 2.0 3anik / Final test
o 19 MNepepnaunaomHa npakTuka / Pre-diploma Practice 6.0 3anik / Final test
o 20 OunnomHe npoekTyBaHHs / Diploma Design 6.0 3axucT / Defence
BUWBIPKOBI ocBiTHi komnoHeHTW/Elective components
BnbipkoBi KOMMOHEHTM LMKy 3arajibHoi NiarotoBkun/General training cycle
3B 01 OcBIiTHIn koMnoHeHT 1 3Y-KaTanory / Educational component 1 GU-Catalogue 2.0 3anik / Final test
3B 02 OcCBIiTHIn koMnoHeHT 2 3Y-KaTanory / Educational component 2 GU-Catalogue 2.0 3anik / Final test
BnbipkoBi KOMMOHEHTU LMKy npodeciiHoi niarotosku/Professional training cycle
B 01 OcCBIiTHIn koMNoHeHT 1 ®-KaTanory / Educational Component 1 from P-Catalogue 4.0 3anik / Final test
B 02 OCBITHIn KOMNOHEHT 2 ®-kaTanory / Educational Component 2 from P-Catalogue 4.0 3anik / Final test
B 03 OCBIiTHIn KoMNoOHeHT 3 ®-kaTanory / Educational Component 3 from P-Catalogue 4.0 3anik / Final test
B 04 OCBITHIn KoMNOHeHT 4 ®-kaTanory / Elective Educational Component 4 from P- 4.0 3anik / Final test
Catalogue
B 05 OCBITHIn kKOMNOHEHT 5 ®-kaTanory / Elective Educational Component 5 from P- 4.0 3anik / Final test
Catalogue
B 06 OCBITHIn KOMNOHEHT 6 ®-kaTanory / Elective Educational Component 6 from P- 4.0 3anik / Final test
Catalogue
B 07 OCBIiTHIn koMNoHeHT 7 ®-kaTanory / Elective Educational Component 7 from P- 4.0 3anik / Final test
Catalogue
B 08 OCBIiTHIn KOMNOHeHT 8 ®-kaTanory / Elective Educational Component 8 from P- 4.0 3anik / Final test
Catalogue
B 09 OCBITHIn KOMNOHEHT 9 ®-kaTanory / Elective Educational Component 9 from P- 4.0 3anik / Final test
Catalogue
fB 10 OCBIiTHIn koMNoHeHT 10 ®-kaTanory / Elective Educational Component 10 from P- 4.0 3anik / Final test
Catalogue
B 11 OCBIiTHIn KoMNOHeHT 11 ®-kaTanory / Elective Educational Component 11 from P- 4.0 3anik / Final test
Catalogue
fB 12 OCBIiTHIn KOMNOHeHT 12 ®-kaTanory / Elective Educational Component 12 from P- 4.0 3anik / Final test
Catalogue
fB 13 OCBIiTHIn KOoMNOHeHT 13 ®-kaTanory / Elective Educational Component 13 from P- 4.0 3anik / Final test
Catalogue
fB 14 OCBITHin KOMNOHeHT 14 ®-kaTanory / Elective Educational Component 14 from P- 4.0 3anik / Final test
Catalogue
3arajbHuii obcar HopMmaTuMBHUX KoMnoHeHTiB OlN/Total scope of the required 180
components:
3aranbHum obcar Bubipkosmx komnoHeHTiB Ol/Total scope of the elective 60
components:
O6cAr 0CBITHIX KOMMOHEHTIB, WO 3abe3nevyoTb 3400yTTA KOMNETEHTHOCTEN
BM3Ha4veHux CBO/Total scope of the educational components aimed at acquisition of 180
competencies specified in the Higher Education Standard:
3AFANBHUI OBCAr OCBITHBLOI MPOrPAMU/TOTAL SCOPE OF THE EDUCATIONAL
PROGRAMME 240
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3. CTPYKTYPHO-JIOIN4YHA CXEMA OCBITHbOI MPOrPAMU/STRUCTURAL-AND-LOGICAL
SCHEME OF THE EDUCATIONAL PROGRAMME
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5. ®OPMA ATECTALLII 30B5YBAYIB BULLLOi OCBITWU/ THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauisa 3006yBayiB BULLOT OCBITU 3a OCBITHLO-NPOGECinHOW0 NporpamMmoto «Mikpo- Ta
HaHoeNeKTPOoHiKa» cneuianbHOCTi 176 «MiKpo- Ta HAHOCUCTEMHA TeXHiIKa» NpoBOAUTLCA Y hopMi
3aXUCTy KBaslidpikaLinHOi poboTK Ta 3aBepLUYETLCA BUAAYe0 JOKYMEHTa BCTAaHOBJIEHOr0O 3pa3ka
Mpo NPUCYAXXEHHSA NoMYy CTyneHs «bakanaBp» 3 NPUCBOEHHAM KBanidikauii «bakanasp 3 Mikpo- Ta
HaHOCUCTEMHOI TEXHIKM» 3a OCBITHLOIO NMpPorpamMoto «MikKpo- Ta HaHOENEKTPOHIKa».

KBanicikaninHa poboTa nepeBipAeTbCA Ha NnariaT Ta Nic/a8 3aXUCTY PO3MILLLYETLCA B peno3nTopii
HTB YHiBepcuTeTy A1 Bi/IbHOrO AOCTYMY.

ATecTauis 34INCHIOETBLCA BiAKPUTO i nybnivHo.

Students in the "Micro- and Nanoelectronics" educational-professional program, specializing in 176
"Micro- and Nanosystem Engineering," undergo certification through the defense of a qualification
work. This process culminates in the issuance of a standard document conferring the bachelor's
degree with qualification as a "Bachelor of Micro- and Nanosystem Engineering" under the
educational program "Micro- and Nanoelectronics."

The qualification work undergoes plagiarism verification and, after defense, is archived in the
University Library's repository for open access.

The certification process is conducted openly and publicly.
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6. MATPULA BIAMNOBIAHOCTI MPOrPAMHUX KOMMNETEHTHOCTEA KOMMOHEHTAM
OCBITHbOI MPOrPAMU/COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS
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7. MATPULUA 3ABE3NEYEHHA MPOrPAMHUX PE3YJIbTATIB HABYHAHHA BIANOBIAHUMU
KOMMOHEHTAMU OCBITHbOI MPOrPAMN/ COMPLIANCE MATRIX OF PROGRAMME
LEARNING OUTCOMES WITH PROGRAMME COMPONENTS
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