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NMPEAMBYJIA/PREAMBLE

PO3POBJIEHO/ELABORATED:
KepiBHUK rpynu/Team leader:
Ka3mipeHko BikTop AHaToninioBuY, K.T.H., BOLUEHT, AOLEHT Kagheapun eNeKTPOHHOI IHXKeHepIi
Victor KAZMIRENKO, Cand. Sc., Docent, Assoc. Prof., Electronic Engineering Dept.
YneHu rpynu/Team members:
Butasb Oner OnekcivioBnd, K.T.H., BOLEHT, AOLUEHT Kagheapun eNeKTPOHHOI iHXeHepil
Oleg VITYAZ, Cand. Sc., Docent, Assoc. Prof., Electronic Engineering Dept.
IeaHbkO KaTepuHa OneriBHa, K.T.H., AOLUEHT, AOLUEHT Kaheapu eNeKTPoHHOI iHXeHepil
Kateryna IVANKO, Cand. Sc., Docent, Assoc. Prof., Electronic Engineering Dept.
Cayposa TeTaHa A3afiBHa, K.T.H., AOLEHT, JOUEHT Kapeapu eNleKTPOHHOI iHXeHepil

Tetiana SAUROVA, Cand. Sc., Docent, Assoc. Prof., Electronic Engineering Dept.

NOroa>XeHO/AGREED:

HaykoBo-MeToAUYHa KOMICiA YHiBepcuTeTy 3i cneuianbHocTi 176 Mikpo- Ta HaHOCUCTEMHa TexHika

(npoTokon NeZ gip «& » 05 2024 p.)
The Scientific and Methodological Commission of the University on speciality 176 Micro- and
Nanosystem Engineering

(minu%es of meeting Ne 2 of 08:05. 202} )
MKY-HG Bonogumup TUMO®EEB / Chairman of the SMCU-176 Volodymyr

TYM@IEYEV

MeToaunyHa paga Kll im. Irops Cikopcbkoro (npoTokon NEZ BiA o7 L5 ZOf%p.)

The Methodological Council of Igor Sikorsky Kyiv Polytechnic Institute (minutes of meeting N.o; of

(5 2040 o

%TOHMHHOT paau AHaTtonin MEJIbHUYEHKO / Chairman of the Methodological
iTAnatoliy MELNYCHENKO

BPAXOBAHO/CONSIDERED:

lanpo6auito Ta haxosy ekcnepTu3y CTEMKX0sAepiB:

A, . Muciopa,

LAMpPEKTOp IHCTUTYTY NpuknanHux npobnem dizuku i 6iodisvku, 4.6.H.
MasnioyeHko AHApiA Banepitosuy,

[AupekTop AHAOLL HP «Alcbepr», K.T.H.

pyaaHoe Mukona Bopucosuv,

reHepanbHU aupekTop TOB «MEHECIC» K.T.H.

A, |. BOpOHIH,

[TBO aupekTopa TOB «YkpCeMi»
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0. 4. Cambopchbka,

[OupekTop TOB «JllokcohT-YKpaiHa»

BiArykn gaxisuis HaB4anbHo-MmeToan4Horo Bigainy KMl im. Iropsi Cikopcbkoro

MpoekT Haka3y MOH YkpaiHn «[po BHECEHHSA 3MiH A0 OeSKMX CTaHAapTiB BULLOI OCBiTW», @ CaMe B YaCTUHI JOMOBHEHHA NMepeniky 3aralibHUX
KOMMNeTeHTHOCTeN 15 NyHKTOM
https://mon.gov.ua/news/mon-proponue-do-gromadskogo-obgovorennya-proekt-nakazu-pro-vsesennya-zmin-do-deyakikh-standartiv-vishchoi-osviti
PeueH3ii-BiArykr CTEMKX0AAepiB [OAATHLCS.

approval and professional expertise of stakeholders:

A. H. Mysyura,

IDirector of the Institute of Applied Physics and Biophysics, D.Sc.
Andriy Valeriyovych Pavlyuchenko,

IDirector of the Iceberg National Research Center, Ph.D.

[Mykola Borisovych Grudanov,

General Director of "GENESIS" LLC, Ph.D.

A. |. Voronin,

IDeputy director of "UkrSemi" LLC

0. Ya. Samborska,

IDirector of Luxoft-Ukraine LLC

reviews of specialists of the Educational and Methodological Department of Igor Sikorsky Kyiv
|Polytechnic Institute

The draft order of the Ministry of Education and Science of Ukraine "On Amendments to Some
Standards of Higher Education", namely, in the part of supplementing the list of general
competencies with 15th points

Stakeholders’ reviews & suggestions attached

Esonwouia OMN/Evolution of the EP

2018 p. - 3aTBEPAXXEHO OCBITHLO-NMPOGECINHY NporpamMy 6bakanaBpa «ENeKTpoHHI Mikpo- i
HaHOCUCTEeMN Ta TeXHOOrii»

2020 p. - BpaxoBaHO NPOBaAXXEHWN CTaHA4APT BULLOI OCBITK 3a CneuianbHICTIO, BNIPOBaA)XXeHO
Wwurpokui Bubip BUBIPKOBUX ONCLMMJIIH, BPaXOBaHO BiAryKn CTENKXONOEPIB

2021 p. - BpaxoBaHO peKoMeHAaLii LLoa0 OHOBNEHHS OCBITHIX NporpamM Ta ocobnmeBocTen
po3pobaeHHsa HaB4YaNbHUX NNaHiB Niarotoeskn 6akanaspis (Hakas KIl im. Iropa CikopcbKoro Big
30.11.2020 p . Ne HOH/35 /2020 «[Mpo BOOCKOHaNEHHS OCBITHIX NporpamM NepLuoro
(bakanaBpCbKOro) piBHA BMULLOT OCBITU») Ta BiAMNOBIAHO 3MiHEHO Nepenik 060B'A3KOBMX Ta
BUBIPKOBUX OCBITHIX KOMMOHEHTIB.

2022 p. - peTanisoBaHo cknag 6araToceMeTCpPoOBMX AUCLMMIIH, BPaXx0BaHO BiAryKu cTenkxonnepis

2023 p. - BpaxoBaHO NepeHeCceHHs creuiasbHOCTI A0 rany3i 3HaHb 17 EneKkTpoHika, aBToMaTu3auis
Ta e/IeKTPOHHI KOMYHiKaLii Ta 3MiHy Wngpy cneuiajbHOCTI

2018 - the educational and professional bachelor's program "Electronic micro- and nanosystems and
technologies" was approved

2020 - the established standard of higher education in the specialty was taken into account, a wide

selection of optional disciplines was introduced, feedback from stakeholders was taken into account

2021 - recommendations on updating educational programs and features of the development of
curricula for bachelors are taken into account (Order of the Igor Sikorskyi KPI of November 30, 2020
No. HOH/35/2020 "On the improvement of educational programs of the first (bachelor) level of
higher education") and the list of mandatory and optional educational components has been
changed accordingly.

2022 - the composition of multi-semester disciplines is detailed, feedback from stakeholders is
taken into account

2023 - the transfer of the specialty to the field of knowledge 17 Electronics, automation and
electronic communications and the change of the specialty code are taken into account


https://mon.gov.ua/news/mon-proponue-do-gromadskogo-obgovorennya-proekt-nakazu-pro-vsesennya-zmin-do-deyakikh-standartiv-vishchoi-osviti

4/20

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», ®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
6akanaBp 3 Mikpo- Ta
HaHOCUCTEMHOI TEXHIKN

Bachelor Degree
Bachelor in micro- and
nanosystem engineering

OdiuinHa Ha3Ba OM/Educational
programme official title

ENneKTpOHHI MiKpO- i
HAHOCUCTEMM Ta TEXHONOTIT

Electronic Micro- and
Nanosystems and
Technologies

Tun gunnomy Ta obcar Ol/Diploma
type and EP scope

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

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

HasaBHicTb akpeguTauii/Prior
accreditation

AkpeguntoBaHo HA34BO,
cepTudikat 5402 Big
2023-07-06 gincHmnnm go
2028-07-01

Accredited by NAQA,
cetificate No 5402 from
2023-07-06 valid to
2028-07-01

LUwnkn, pieeHb BO/Education cycle, level
of HE

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

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

MepepnymoBun/Prerequisites

HasBHICTb MOBHOI 3arasibHOI
cepenHbOl OCBITHU

Complete general secondary
education

dopmun 3006yTTa ocBiTU/ Forms of
Education

O4yHa (peHHa); O4Ha (aHrn);

full-time; full-time;

MoBa(u) BnknagaHHs/Language (s) of
instruction

YKpaiHCbKa, AHrNiNnCbKa

Ukrainian, English

IHTepHeT-agpeca po3MiweHHsa O /URL
of the educational program

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

[=] s ]
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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
NMPaKTUYHNX Ta TEXHOJIOMYHNX 3a8a4 po3pobku,
MPOEKTYBaHHSA, BUPOOHML TBA, MOHTaXYy,
ekcnayaTauii, TexHiYyHoro ob6cnyroByBaHHS,
PEMOHTY Ta MOAEpPHi3aLil eNneKTPOHHUX
npunagis iandyHoro Ta biomegmyHoro
MPU3HAYeHHS, MIKPO- Ta HAHOCUCTEMHOI TEXHIKN
i reslioeHepreTuKu, Lo XapaKTepusyoTbCs
KOMMJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB,
hopMyBaHHS BUCOKOT afanTMBHOCTI 3406yBayviB
BULLLOT OCBITU B YMOBaXx TpaHcgopMaLlii pUHKY
npaui Yepes B3aemMogito 3 poboTogaBusaMn Ta
iHLWWMMW CTenkxongepamu.

The purpose of the educational program is to
train specialists in micro- and nanosystem
engineering and micro- and nanoelectronics,
who are able to solve complex tasks in the
application of materials and technologies,
solving specialized complex practical and
technological problems of development, design,
production, installation, operation, technical
maintenance, repair and modernization of
electronic devices for physical and biomedical
purposes, micro- and nanosystem technology
and solar energy, which are characterized by
the complexity and uncertainty of conditions,
the formation of high adaptability of students of
higher education in the conditions of
transformation of the labor market through
interaction with employers and other
stakeholders.
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3 - XapaKkTepucTuKa OCBiTHbOI NporpaMm

/ Educational programme characteristics

NpenmeTHa obnactb/Subject area

O6’ekTaMu BUBHEHHA Ta AiS/IbHOCTI haxiBLIB 3 MiKPO- Ta HAHOCUCTEMHOI TEXHIKK €:
i3nyHi Npouecy i ABMLLA, Ha AKUX I'PYHTYETLCS (YHKLIOHYBaHHSA MiKpo- Ta
HaHOCUCTEM; BIaCTUBOCTI MaTepianiB MiKpo- i HAHOENEKTPOHIKKN, TEXHOMOriYHI NpoLecu,
NPUHLMN Aii €N1eKTPOHHNX KOMMOHEHTIB, TUMOBUX CXeM (PYHKLIOHaIbHUX NPUCTPOIB;
maTepianu i TeXHONorii ANA BUrOTOBNIEHHS eIeKTPOHHUX Mpuaagis, Mikpo- Ta
HaHOCUCTEMHOI TEXHIKM PI3HOMAHITHOr0, y TOMY YUCHi (Di3NYHOrO, renioeHepreTUYHoOro
Ta 6ioMeaAnYHOro NpusHaYeHHs; ob4ncoBanbHa TeXHIKa Ta crneuianizoBaHe nporpaMHe
3abe3neyeHHs, MeToan, iHpopMaUiiiHi TexHonorii Ta TexHi4Hi 3acobu Ana po3paxyHkis
napameTpiB, XapakTepuUCTUK Ta MoAe/loBaHHS BUPOBIB MiKpO- Ta HAHOCUCTEMHOI
TeXHiku, MeToan, iHhopMaLiiHi TEXHONOTii BU3HAaYEeHHS Ta NPOrHO3yBaHHS CTaHy
6i006’€KTIB MiKpPO- Ta HAHOENEKTPOHHUMW CUCTEMAMU, NMPOEKTYBAHHSA i TeXHOOriT
BWIOTOBJIEHHS MiKPO- i HAHOCUCTEMHOI TEXHIKU MOABINHOrO NPU3Ha4YeHHs.
TeopeTu4HWUI 3MICT NpeAMeTHOI 061acTi yTBOPIOE MOHATTA Ta NPUHLMNK
yHOaMeHTaNbHUX MOJI0KeHb MaTepiano3HaBCTBa, i3uKn TBepAoro Tina,
TBEPAOTINIbHOI €NeKTPOHIKY, Biothi3nku, Teopii eNeKTPOHHUX Kifl, hi3NYHNX OCHOB MiKpO-
Ta HAHOCUCTEMHOI TeXHiku, 6ioMeanYHNX eNeKTPOHHUX CUCTeM, Teopii curHanis, Teopii
AMOBIPHOCTI Ta MaTEMaTUYHOI CTaTUCTUKK, 064NCAOBaNbHOI MaTeMaTuKK, Teopii
iH(hopMaLii, MaTeMaTU4YHOrO MOLENOBaHHS | ONTUMI3aLii, Teopii anropuTmis,
nporpamyBaHHs Ta iHpopMaLiNnHNX TEXHONOTIiN.

MeToro HaB4aHHS € HabyTTS KOMMETEHTHOCTEeN, AOCTaTHIX ANs NpodecinHol AisNbHOCTI
y cpepi 3acTocyBaHHA MaTepianiB Ta TEXHOJIOTIN, PO3B'A3aHHA Creuiani3oBaHNX
CKNaAHUX NPaKTUYHNX Ta TEXHOJIOMYHUX 3a4a4 Po3pobKM, NPOEKTYBaHHS,
BMPOBHULTBA, MOHTAXY, eKCrlyaTauii, TEXHIYHOro 06CnyroByBaHHs, PEMOHTY Ta
MoJepHi3auii eneKTPOHHUX NpuAaaiB isnyHoro Ta 6ioMeanyHOro NPU3HaYEHHs, MiKpo-
Ta HAHOCUCTEMHOI TeXHIKWN | renioeHepreTuKu, Lo XapakTepusyloTbCa KOMMIEKCHICTIO
Ta HEBM3HAYEHICTIO YMOB.

3n06yBa4 BALLOI OCBITY BYNTHCH BUKOPUCTOBYBATWN METOAMN Ta TEXHONOTIT
KOHCTPYIOBaHHSA Ta 3aCTOCYBaHHA y NpodecifiHii AisNbHOCTI Npunaais, NPUCTPOIB Ta
CUCTEM MiKpPO- Ta HAHOCUCTEMHOI TEXHIKUN Pi3HOMaHITHOro, y ToMy 4yucni 6iomeanyHoro
NpU3HaYeHHs, 3aCTOCOBYBaTV KOMM'IOTEPHY TeXHiKy Ta BUMiptoBasibHe obnafHaHHs.
Mporpama BktOYaE BUBIPKOBI ANCUMMIHM 33 TaKUMUN HanpsiMamu:

*EnekTpoHHi 6ioMeanyHi cuctemm i TexHonorii

*IH(hOpMaLLiiHi TeXHONOr il NPOEKTYBaHHA B @NeKTPOHIL|i Ta HaHocucTeMax

The objects of study and activity of specialists in micro- and nanosystem technology are:
physical processes and phenomena on which the functioning of micro- and nanosystems
is based; properties of micro- and nanoelectronics materials, technological processes,
principle of operation of electronic components, typical schemes of functional devices;
materials and technologies for the manufacture of electronic devices, micro- and
nanosystem equipment for various, including physical, solar energy, and biomedical
purposes; computing equipment and specialized software, methods, information
technologies and technical means for calculating parameters, characteristics and
modeling products of micro- and nanosystem technology, methods, information
technologies for determining and forecasting the state of bioobjects by micro- and
nanoelectronic systems, design and manufacturing technology of dual purpose micro-
and nanosystem equipment.

The theoretical content of the subject area forms concepts and principles of fundamenta
provisions of materials science, solid state physics, solid state electronics, biophysics,
theory of electronic circuits, physical foundations of micro- and nanosystem technology,
biomedical electronic systems, signal theory, theory of probability and mathematical
statistics, computational mathematics, theory information, mathematical modeling and
optimization, theory of algorithms, programming and information technologies.

The goal of education is the acquisition of sufficient competences for professional
activity in the field of application of 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 technology and solar energy,
which are characterized by the complexity and uncertainty of conditions.

A student of higher education learns to use methods and technologies of construction
and application in professional activity of instruments, devices and systems of micro-
and nanosystem technology of various, including biomedical purpose, to use computer
technology and measuring equipment.

The program includes optional disciplines in the following areas:

« Electronic biomedical systems and technologies

* Design information technologies in electronics and nanosystems

OpieHTauis

OnN/Aspect

AKLIEHT Ha NpOoeKTyBaHHs, NobynoBy Ta MpPorpaMyBaHHS i3 3aCTOCyBaHHAM
iH(OPMaLLINHUX TEXHONOTIN Cy4aCHUX eIeKTPOHHUX MIKpPO- | HAHONPUAAAiB Ta CUCTEM,
BKJIIO4atlo4n BioMeaunyHi, po3pobneHHs, NPOEKTYBaHHA i BUPOBHWNLITBO €/1eKTPOHHUX
npunaais i cnctem ¢isnyHoro Ta 6ioMmeaANYHOro NpU3HaYeHHs, MiKpPo- Ta HAHOCUCTEMHOT
TexHiKW, a TakoX ix ekcrnayaTauito, TexHiyHe obcnyrosyBaHHS i MoAepHi3aLiito.

Emphasis on the design, construction and programming with the use of information
technologies of modern electronic micro- and nanodevices and systems, including
biomedical, development, design and production of electronic devices and systems for
physical and biomedical purposes, micro- and nanosystem equipment, as well as their
operation, maintenance and modernization.

OCHOBHUI (POKY!

c OMN/Main focus

OCBIiTHA Nporpama cnpsiMoBaHa Ha (hOpMyBaHHA y 3800yBa4iB KOMNETEHTHOCTENR,
HabyTTs TEOPETUYHUX | NPaKTUYHNX 3HaHb, BMiHb Ta HaBMYOK, HEOOXiAHUX Ana
3aCTOCyBaHHA iHOPMaLINHNX TEXHOMONIN NPOEKTYBaHHA y NpoLeci po3B’s3aHHSA
NPaKTUYHWX Ta TEXHOOMYHNX 3afay po3pobneHHs, BUpobHULITBa, ekcriyaTaLii i
MoJepHi3aLii eNeKTPOHHUX NPWNaAiB i CUCTEM, MIKPO- Ta HAHOCUCTEMHOT TeXHIKK,
eleKpPOHHMX BioMeanYHNX cucTeMm.

Knto4osi cnoBa:

IHhopMaLiiHi TexHONOrii NPOEeKTYBaHHA B €NEKTPOHIL, MiKpO- Ta HAHOENEKTPOHHI
npuaaamn i KOMNOHEHTU, HU3bKOPO3MIPHI CTPYKTYPW, MiKPOENeKTPOHHI iHthopMaLiiHi
CcUCTeMU, eNeKTPOHHI bioMmeanyHi cucTemm i TexHonorii

The educational program is aimed at the formation of competences in acquirers,
acquisition of theoretical and practical knowledge, abilities and skills necessary for the
application of design information technologies in the process of solving practical and
technological problems of development, production, operation and modernization of
electronic devices and systems, micro- and nanosystem technology, electronic
biomedical systems.

Keywords:

Design information technologies in electronics, micro- and nanoelectronic devices and
components, small-scale structures, microelectronic information systems, electronic
biomedical systems and technologies

OcobaumsocTi

Of/Features

Mporpama 6a3yeTbCcs Ha OCHOBI BUMOI EBPOMNENCHKOT paMKK KBaniikaLin s HaBY4aHHA
BNpoAoBX XuUTTA EQF-LLL (European Qualifications Framework for Lifelong Learning).
[ina peanisauii Mi>kHapoAHOi MO6iNbHOCTI 3 OTPMMaHHAM NOABIKHOIO AMMNIOMY
yHiBepcuTeTiB 3a ABOCTOPOHHIMI A,OrOBOPaMy OCBITHSA NMporpamMa y3rofKyeTbCs 3
yHiBepcuTeTamu-napTHepamu. MepenbavyeHa MOXXAMBICTb peanisauii AyanbHOI OCBITK Ta
cepTUdikaTHUX Nporpam.

The program is based on the requirements of the European Qualifications Framework for
Lifelong Learning EQF-LLL (European Qualifications Framework for Lifelong Learning).

In order to implement international mobility with obtaining a double diploma of
universities under bilateral agreements, the educational program is coordinated with
partner universities. It is possible to implement dual education and certificate programs.
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4 - NMpupaTHiCTb BUNYCKHUKIB A0 NpaueBsiallTyBaHHA Ta noganbworo HaB4yaHHsA/ Eligibility
of graduates for employment and further study

MpupaTHicTb A0 npauesnawTyBaHHA/Eligibility for employment

BUnyCKHUKN MOXXYTb npaLtoBaTu Ha
nignpnemcTBax 6yab-AKoi opraHisauinHo-npaBoi
dopMun Ha nocagax (3rigHo kKnacudgikaTopa
npodecin YkpaiHmu K 003:2010).

KBanidpikauisa BignoBiAHO A0 Aep>XaBHOIro
KnacudikaTopa npodecin Ha paxoBy
MigroTOBKY Ha iKY CNPAMOBAHO OCBIiTHbLO-
npodecinHy nporpamMy 3a crnewiasabHiCTIO
«Mikpo- Ta HaHOCUCTEMHa TexHika» Ta Ol
«ENeKTpoHHI MiKpo- i HAHOCKUCTEMU Ta
TEeXHONOrii»:

3114 TexHiyHi haxiBui B ranysi eNeKTPoHiKM Ta
TenekoMyHikauin;

3119 IHWIi TexHivHi daxisui B rany3si izandHmx
HayK Ta TexHiku;

- iHXKeHep 3 ekcnnyaTauii (0bcnyroByBaHHS)
MiKPO- i HQHOCUCTEMHOI TEXHIKW.

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

311 Physical and Engineering Science
Technicians

3211 Medical Imaging and therapeutic
equipment technicians

3252 Medical Records and health information
technicians

3114 Electronics Engineering Technicians

Graduates can work at enterprises of any
organizational and legal form in positions
(according to the classification of professions of
Ukraine DK 003:2010).

Qualification according to the state classifier of
professions for professional training aimed at
the educational and professional program in the
specialty "Micro- and nanosystems engineering"
and OPP "Electronic micro- and nanosystems
and technologies":

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 (maintenance) of
micro- and nanosystem equipment.

According to the International Standard
Classification of Occupations 2008, graduates
can work in positions corresponding to groups:
311 Physical and Engineering Science
Technicians

3211 Medical Imaging and therapeutic
equipment technicians

3252 Medical records and health information
technicians

3114 Electronics Engineering Technicians

MNMopanbLie HaBYaH

HA/Further study

Bakanaep 3 MiKpo- Ta HAHOCUCTEMHOI TEXHIKK
Ma€ MOXJIMBICTb OCBOEHHS MaricTepcbKux
nporpam 3 MikKpo- Ta HAHOCUCTEMHOT TEXHIKMW.
HabyTTa fofaTKoBMX KBaniikauin y cnctemi
OCBITW AOPOCAMX Ta NICAAAMMNIOMHOI OCBITW.
MNpoOoBXXeHHA HaBYaHHA Ha Apyromy
(MarictepcbkoMy) piBHI BULLLOT OCBITU Ta/abo
HabyTTa foOaTKOBMX KBaniikauin y cncremi
nicna94unaoMHOI OCBITH.

A bachelor's degree in micro- and nanosystem
engineering has the possibility of pursuing
master's programs in micro- and nanosystem
engineering. Acquiring additional qualifications
in the system of adult education and
postgraduate education. Continuation of studies
at the second (master's) level of higher
education and/or acquisition of additional
qualifications in the postgraduate education
system.
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5 - BuknapaHHsA Ta ouiHloBaHHA/Teaching and assessment

BuknapaHHa Ta HaBYaHHA/Teaching and studying

Jlekuil, npakTU4Hi Ta CeMiHApPCbKi 3aHATTS,
KOMM'I0TEepPHI MpakTuKyMu i nabopaTopHi
poboTu; KypcoBi NpoekTu i poboTun; TeXHONOTIN
3MillaHOro HaBYaHHS, NPAKTUKN; BUKOHAHHS
OUMJIOMHOro NMPoeKTY i ANNJOMHOI poboTu.
CamocTiriHa poboTa 3 MOXXJIMBICTIO
KOHCY/bTaLin 3 BUKNa4ayYeM, iHaMBiayasbHi
3aHATTS, 3aCTOCYBaHHS iHHOpPMaLUINHO-
KOMYHiKaUinHNX TexHonorin (e-learning,
OHNnanH-nekuii, OCW, gncrtaHuinHi Kypcu) 3a
OKPEeMUMIN OCBITHIMN KOMMOHEHTaMN.

Lectures, practical and seminar classes,
computer workshops and laboratory works;
course projects and works; blended learning
technology, practices; completion of the diploma
project and thesis. Independent work with the
possibility of consultations with the teacher,
individual classes, application of information and
communication technologies (e-learning, online
lectures, OCW, distance courses) for individual
educational components

OuiHloBaHHA/Assessment

BignoBigHO 00 T0A0XXEHHA NPO CUCTEMY
OLiHIOBaHHA pe3yabTaTiB HaB4YaHHA B KMl im.
Irops CikOpCbKOIro OLiHIOIOTBLCS YCHI Ta
MNCbMOBI eK3aMeHn, Towo. MoToYHMIN Ta
CeMeCcTpOBUN KOHTPOJIb Y BUrNaLi
nabopaTopHUX 3BiTiB, MOAYIbHUX KOHTPOJIbHUX
pobiT, po3paxyHKoBO-rpadi4HNx pobiT,
KypCOBUMX pobIiT Ta NpoeKTiB, Mpe3eHTauin,
MNCbMOBUX i YCHUX €K3aMeHiB Ta 3aXucTt
kBanigikauinHoi poboTu.

In accordance with the Regulation on the system
of evaluation of learning results at KPI named
after Igor Sikorsky's oral and written exams are
evaluated, etc. Current and semester control in
the form of laboratory reports, modular control
works, calculation and graphic works, term
papers and projects, presentations, written and
oral exams and defense of qualification work.
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6 - NMporpamMHi kKoMmneTeHTHOCTI/Programme competencies

IHTerpanbHa KoMmneTeHTHicTb/Integral competence

340aTHICTb PO3B'sAAI3yBaTU CreLianizoBaHi 3agadi Ta
NpakTUYHi Npobnemu, Wo XxapaKTepm3yrTbCs
KOMMJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB, Mif 4ac
npodecinHoi AiSNbHOCTI Yy ranysi Mikpo- Ta
HaAHOCUCTEMHOI TEXHIKW, BKOYA04YN eIEeKTPOHHI
cuctemm biomegmnyHoro npusHadeHHs, abo y
npoueci HaB4YaHHS, Wo rnepenbayvya€e 3aCcToCyBaHHSA
Teopin Ta MeToAiB MiKpPO- Ta HAHOENEKTPOHIKM,
aBToMaTm3auil, iHHOPMaLINHNX TEXHOOTIN

The ability to solve specialized tasks and
practical problems, characterized by
complexity and uncertainty of conditions,
during professional activities in the field of
micro- and nanosystem engineering,
including electronic systems for biomedical
purposes, or in the learning process, which
involves the application of theories and
methods of micro- and nanoelectronics ,

MPOeKTyBaHHA. automation, information technology design.
3aranbHi komneteHTHOCTI (3K)/General competencies
3K01 30aTHICTb 3aCTOCOBYBaTU 3HAHHA Y Ability to apply knowledge in practical

MPaKTUYHNX CVITyaLI,iHX.

situations.

3K02

3HaHHSA Ta PO3yMiHHA NpegMeTHOI obnacTi Ta
PO3yMiHHSA NpodecinHOol AianbHOCTI.

Knowledge and understanding of the subject
area and understanding of professional
activity.

3K03

30AaTHICTb CNiNIKYBAaTUCA AEP>KaBHOK MOBOIO
AIK YCHO, TaK i NMCbMOBO.

Ability to communicate in the national
language both orally and in writing.

3K04

3[4aTHICTb CMiNIKYBaTUCA iIHO3EMHUMMK MOBaMMW.

Ability to communicate in foreign languages.

3K05

HaBn4YKn BUKOPUCTaHHSA iIHHOPMALLINHUX i
KOMYHIKaLiMHUX TEXHOMOrIN.

Skills of using information and communication
technologies.

3K06

30aTHICTb BYMTUCS | OBOJIOAIBATU CyHaCHUMM
3HaHHSAMN.

Ability to learn and master modern knowledge.

30aTHICTb A0 nowyky, obpobneHHs Ta

Ability to search, process and analyze

3K07 o Sl , . !
aHanizy iHpopMauii 3 pi3HUX gxxepen. information from various sources.
3K08 HaBunykn mi>kocobucTicHoi B3aemogii. Interpersonal skills.
3K09 30aTHICTb NpaLoBaT B KOMaHAI. Ability to work in a team.
3K10| HaBun4uku 3gincHeHHs 6e3neyHoi OianbHOCTI. Skills of performing safe activities.
3K11 30aTHICTb ouiHoBaTK Ta 3abe3nevyyBaTu The ability to evaluate and ensure the quality
AKICTb BUKOHYBaHUX pobiT. of performed works.
3K12 Bu3Ha4veHicTb i HaNONerAMBICTb Woa40 Determination and persistence in relation to

MoCTaBJIEHUX 3aBAaHb | B3ATnX 060B'A3KiB.

assigned tasks and assumed responsibilities.

3K13

34aTHICTb peanisyBaTyn CBOi NMpaBa i 060B’'A3KMK
AK Y4JIeHa CycninbCTBa, YCBiAOMIOBATHU
LIHHOCTi rpOMaAsAHCLKOro (BisIbHOrO
[eMOKpaTMYHOro) cycninbCcTBa Ta
HeobXigHICTb NOro CTasnoro po3BUTKY,
BEpPXOBEHCTBA Mpaga, NpaB i ceobon NOAUHMN i
rpomMagsaHuHa B YKpaiHi.

The ability to realize one's rights and
responsibilities as a member of society, to
realize the values of a civil (free democratic)
society and the need for its sustainable
development, the rule of law, the rights and
freedoms of a person and a citizen in Ukraine.

3K14

30aTHICTb 36epiraT Ta NPUMHOXYBaTU
MOpaJsibHi, Ky/bTYPHIi, HAYKOBI LLIHHOCTI i
OOCArHEHHSA CYCNisibCTBa Ha OCHOBI PO3YMiHHSA
iCTOpIi Ta 3aKOHOMiIpHOCTEN PO3BUTKY
npeamMeTHoOi obnacTi, Ti Micus y 3aranbHin
CUCTEeMi 3HaHb NPO NpMpoAY i CYyCniNbCTBO Ta
Y PO3BUTKY CYCMiNIbCTBa, TEXHIKN i
TEXHONOrin, BUKOPUCTOBYBATU Pi3Hi BUAU Ta
hopMUn pyXoBOT aKTUBHOCTI AJ19 aKTUBHOIO
Bi4MOYMHKY Ta BEAEHHS 340P0OBOro cnocoby
KUTTS.

Ability to preserve and multiply moral,
cultural, scientific values and achievements of
society based on understanding the history
and patterns of development of the subject
area, its place in the general system of
knowledge about nature and society and in
the development of society, technology and
technology, use different types and forms of
motor activities for active recreation and
leading a healthy lifestyle.

3K15

30aTHICTb yXBaslOBaTU PilUEHHSA Ta 4iATw,
OOTPUMYIOYNCH MPUHLNMY HENPUNYCTUMOCTI
Kopynuii Ta 6y ab-AKMX iHWKWX NMPOABIB
HenobpoyecHOCTi.

The ability to make decisions and act in
accordance with the principle of inadmissibility
of corruption and any other manifestations of
dishonesty.

daxosi komneteHTHOCTI (PK)/Professional competencies
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30aTHICTb BUKOPUCTOBYBATU 3HAHHS i
PO3YyMiHHA HayKOBUX PaKTiB, KOHLLENUin,

Ability to use knowledge and understanding of

®KO Teopilt, IPMHLMNIB | MeToaiB ANS scientific facts, concepts, theories, principles
1 ! ) and methods for the design and application of
MPoOeKTyBaHHSA Ta 3aCTOCYBaHHSA MiKpo- Ta .
n X micro- and nanosystem technology.
HaHOCMCTEMHOT TEXHIKN.
30aTHICTb BUKOHYBaATK aHani3 NpeaMeTHOI The ability to perform an analysis of the
OKO obnacTi Ta HOPMaTUBHOI AOKYMeHTauUii, subject area and regulatory documentation
> HeobXxigHOI ONA NPOeKTyBaHHA Ta necessary for the design and application of
3aCTOCyBaHHSA NpuiadiB Ta NPUCTPOIB Mikpo- |devices and devices of micro- and nanosystem
Ta HAHOCUCTEMHOI TEXHIKW. technology.
30aTHICTb BUKOPUCTOBYBATN MaTEMaTUYHI . . o
A i P y Ability to use mathematical principles and
KO | npuHUWMKW | MeToan 0N NPOEKTYBaHHA Ta . e
. .. methods for the design and application of
3 3aCTOCYBaHHSA MiKpPO- Ta HAHOCUCTEMHOI .
. micro- and nanosystem technology.
TexXHIKN,
340aTHICTb 3aCTOCOBYBATW BiAMOBIAHI HAYKOBI Ability to apply appropriate scientific and
Ta iHXXeHepHi MeToaun, cy4acHi iHpopMaLinHi engineering methods, modern information
OKO TEXHONOrii i KOMM'IoTEPHE MporpamHe technologies and computer software,
4 3abe3nevyeHHs, KOMN'IOTEPHI Mepexi, 6a3u computer networks, databases and Internet
[aHuX Ta IHTepHeT-pecypcn Ana po3B'a3aHHA | resources to solve professional problems in
npodecCinHux 3agad B ranaysi Mikpo- Ta the field of micro- and nanosystem
HaHOCUCTEMHOI TEXHIKMW. engineering.
3paTHIiCcTb ineHTUdiKyBaTn, KnacudikysaTn, | The ability to identify, classify, evaluate and
DKO OUiHIOBaTK | onncyBaTu npouecn y Mikpo- Ta | describe processes in micro- and nanosystem
5 HaHOCMCTEMHIN TexHiui 3a 4ONOMOroto engineering using the construction and
nobynoBu i aHanisy ix QisnyHUX i analysis of their physical and mathematical
MaTeMaTU4HUX MoLenen. models.
30aTHICTb 3aCTOCOBYBaTU TBOPYUIM Ta s . . .
A o yBa P . The ability to apply creative and innovative
iHHOBaALINHMM NOTeHLUian B CUHTE3I ) ) . .
. . . . potential in the synthesis of engineering
®KO iHXXEeHepHUX pilleHb i B po3pobui . .
. : solutions and in the development of structural
6 |KOHCTPYKTUBHUX eNeMeHTIB refioeHepreTumku, !
o . elements of solar energy, physical and
npunagis gisn4Horo ta biomeanyHoro . . ;
biomedical devices.
MPU3HAYEHHS.
30aTHICTbL pO3B'A3yBaTU iHXeHepHi 3afadi B | The ability to solve engineering problems in
OKO ranysi Mikpo- Ta HAHOCUCTEMHOI TEXHIKMN 3 the field of micro- and nanosystem
7 ypaxyBaHHSAM BCiX acrneKTiB po3pobku, engineering, taking into account all aspects of
NpoekTyBaHHS, BUPOOHMLUTBaA, ekcnnyaTauii | development, design, production, operation
Ta MoAepHisauil. and modernization.
30aTHICTb BM3Ha4YaTy Ta OuiHOBaTH Ability to determine and evaluate
®KO | X@PaKTepnCTUKn Ta napameTpu MaTepianie |characteristics and parameters of materials of
8 MiKpO- Ta HAHOCMCTEMHOT TEXHIKN, micro- and nanosystem technology, analog
aHaNIoroBux Ta LMMPOBNX €NEeKTPOHHNX and digital electronic devices, microprocessor
MPUCTPOIB, MiKPOMPOLLECOPHUX CUCTEM. systems.
OKO 30aTHICTb 3aCTOCOBYBATWU Ha NpakTuLi Ability to apply in practice industry standards
9 rajslyseBi CTaHOapTV Ta CTaHA4APTU AKOCTI and quality standards for micro- and
WOA0 MiKpPO- Ta HAHOCUCTEMHOI TEXHIKN. nanosystem technology.
30aTHICTb PO3yMiTK Ta 3aCTOCOBYBaTU Ability to understand and apply the
oK1 TEXHONOriYHI NpuHUMNK BMpPOobHNLTBA, technological principles of production, testing,
0 BuNpobyBaHHSA, ekcnsyaTauil Ta peMOHTY operation and repair of micro- and
MiKpO- Ta HAHOCMCTEMHOI TEeXHIKN Ta nanosystem equipment and biomedical
biomeamnyHoro obnagHaHHA. equipment.
30aTHICTb BpaxoByBaTK couialibHi, The ability to take into account social,
€KOJIOTi4Hi, €TUYHi, EKOHOMIiYHi Ta KOMepLinHi environmental, ethical, economic and
@K1 | MipKyBaHHS, WO BMJMBAOTb Ha epeKTUBHICTbL| commercial considerations that affect the
1 Ta pe3ysibTaTu iHXXeHepHOT AiANbHOCTI B efficiency and results of engineering activities

ranysi Mikpo- Ta HAQHOCUCTEMHOI e/IeKTPOHHOI
TEeXHiKW.

in the field of micro- and nanosystem
electronic engineering.
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30aTHICTb BUKOPUCTOBYBATU 3HAHHSA
enekTpodi3ndYHMX NpoLiecis, ski BinbyBaloTbCA

Ability to use knowledge of electrophysical

OK1 ; processes that occur in solid-state devices and
B TBEPAOTINIbHUX MPUCTPOSIX, Ta TEOPETUYHMX . X .
2 . . theoretical foundations of construction of
OCHOB NoBy0BM MIKPOENEeKTPOHHUX NpUagis X . .
. microelectronic devices and systems.
i cncrem.
oK1 30aTHICTb po3pobnaTn npunagun Ability to develop microelectronics devices,
3 MiKPOENeKTPOHIKUN, MIKPO- i HAHOENEKTPOHHI micro- and nanoelectronic systems,
CUCTEMU, 3aCOBM MIKPOXBUIBOBOI TEXHIKMN. microwave equipment.
30aTHICTb po3pobAATN TEXHIYHI Ta NporpamHi . .
A PO3p . borp Ability to develop technical and software tools
3acobu eNneKTPOoOHHMX cucTtem biomegunyHoro . . .
for biomedical electronic systems, methods of
OK1 npusHaveHHs, metoan obpobneHHsa Ta ; . )
. . ; . signal processing and analysis, development
4 aHanily cMrHanies, po3pobneHHs i aHanizy

MaTeMaTU4YHUX Modenen, 3aCTOoCOBYBaHHA
MeTOofiB MalUMHHOIO HaBYaHHS.

and analysis of mathematical models,
application of machine learning methods.
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7 - NMporpamMHi pesynbtTatn HaB4aHHA (MPH)/ Programme learning outcomes

[PHO

3acTocoByBaTW 3HAHHSA MPUHLUMMIB Aii
MPUCTPOIB i CUCTEM MiKPO- Ta HAHOCUCTEMHOI
TEXHIKN Npu iIXHbOMY MPOEKTYBaHHI Ta
ekcrnayaTaduii.

Apply knowledge of the principles of operation
of devices and systems of micro- and
nanosystem technology in their design and
operation.

[PHO

3acTocoByBaTU 3HAHHS i PO3YMiHHSA
MaTeMaTUYHUX METOAIB A1 PO3B'sA3aHHS
TEOpPEeTUYHUX i MPUKAAOHNX 3a4a4y MiKpo- Ta
HaHOCMCTEMHOI TeXHIKW.

Apply knowledge and understanding of
mathematical methods to solve theoretical
and applied problems of micro- and
nanosystem technology.

l1PHO

3acToCcoByBaTW 3HAHHSA | PO3YMiHHSA (i3nKu,
BiAMOBIAHI Teopii, MOOgeni Ta MeToaun Ang
pPO3B’sA3aHHSA MPaKTUYHUX 3a4a4 CUHTe3y

MPUCTPOIB MIKPO- Ta HAHOCUCTEMHOI TEXHIKN.

Apply knowledge and understanding of
physics, relevant theories, models and
methods to solve practical problems of
synthesis of micro- and nanosystem
technology devices.

OUuiHIOBaTN XapaKTeEPUCTUKN Ta NapaMeTpu
MaTepianiB NpUCTPOIB MiKpo- Ta
HaHOCUCTEMHOI TEXHIKW, 3HaTK Ta PO3yMiTun

Evaluate the characteristics and parameters of
materials of devices of micro- and nanosystem
technology, know and understand the basics

lPHO . . . 4 ) i
4 OCHOBW TBEPAOTINIbHOI Ta ONTUYHOI of solid-state and optical electronics,
€NEeKTPOHIKN, HAHOENEKTPOHIKMU, nanoelectronics, electrical engineering, analog
€NeKTPOTEXHIKK, aHa/oroBol Ta undpoBoi and digital circuitry, microprocessor
CXEeMOTEXHIKU, MiIKpONpPOLLEeCOPHOT TEXHIKN. technology.
BukopuncTtoByBaTu iHpoOpMaLinHi Ta
KOMYHiKaUiNHi TexHooril, NpuknagHi Ta Use information and communication
[1PHO cneuianizoBaHi NnporpaMHi NpoaykTn onsa |technologies, applied and specialized software
5 pO3B’'si3aHHSA 3a4a4 NPOEKTYBaHHA Ta products to solve the problems of designing
Hanarog)xeHHsa obnagHaHHA and debugging solar energy equipment,
refnioeHepreTukun, Npuiagis gisnyHoi Ta physical and biomedical electronics devices.
6ioMeAnYHOT eneKTPOoHIKN.
3acToCOBYBaTU HaBUYKW NJIaHYBaHHSA Ta : : .
Y Y . Apply the skills of planning and conducting an
rnpoBefeHHA eKCrePUMEHTY A NepeBipku )
FiNOTe3 Ta NOC/IMKEHHS ABMLL MIKpO- Ta experiment to test hypotheses and research
rMPHO . . phenomena of micro- and nanoelectronics, be
HaHOENIEKTPOHIKN, BMiTU BUKOPUCTOBYBATHU .
6 able to use standard equipment, draw up

CcTaHpapTHe obnagHaHHA, CKNagaTu CXeMU
MPUCTPOIB, aHanizyBaTu, MogenloBaTn Ta
KPUTUYHO OLiHIOBATN OTPUMaHI pe3ynbTaTu.

device diagrams, analyze, model and critically
evaluate the obtained results.

HdocnigXXyBaTn XxapakTepucTUKN i napameTpu
MiKpO- Ta HAHOCUCTEMHOI TEeXHIKW, Npunaais

To study the characteristics and parameters of
micro- and nanosystem technology, devices of

I'IP7HO i3n4HOoi Ta biomegnyHOT eNeKTPOoHIKK 3 physical and biomedical electronics, taking
ypaxyBaHHAM Uinen gocnigXeHHs, sumor Ta | into account the research goals, requirements
cneundikm BMbpaHnx TexHiYHNX 3acobiB. and specifics of the selected technical means.
byanysaTu Ta ifeHTUdiKyBaTu MaTeMaTUYHI Build and identify mathematical models of
[PHO Moaeni TeXHOJjI_OFi‘-IHVIX o6’eKT_iB, ) technological objec’gs, use them in the
8 BUKOPUCTOBYBaTK iX Mpun po3pobui HOBOI development of new micro- and nanosystem
MiKpPO- Ta HAHOCUCTEMHOI TEXHIKN Ta BUBOPI technology and the selection of optimal
ONTUMaNbHUX PillEHb. solutions.
MpoekTyBaTU NPUCTPOI MiKpO- Ta Design devices of micro- and nanosystem
[TPHO| HaHOCNCTEMHOI TEXHIKN Y BifOMOBIAHOCTI A0 technology in accordance with the
9 BMMOI 3aMOBHUMKa i HASABHUX peCypCHUX requirements of the customer and available
obmexeHb. resource limitations.
Po3pobnaTu TexHiyHi 3acobu piarHocTyBaHHA | Develop technical means of diagnosing the
[IPH1| TexHi4HOro cTaHy Mikpo- Ta HaHocucteMHoi | technical condition of micro- and nanosystem
0 TexHikn, Nnpunagis ianyHoi Ta biomeamnyHoi |equipment, devices of physical and biomedical
€NIeKTPOHIKN. electronics.
OpraHizoByBaTu Ta NPOBOAUTW NJIAHOBI Ta Organize and carry out scheduled and
fPH1 rMo3anJiaHoBi TEXHIiYHI chnyrpsyBaHHﬂ, ynscheduled technica! mainte.nance, .
1 Hasarog)XeHHs TEXHOJIOri4YHOro adjustment of technological equipment in

YyCTaTKyBaHHS Yy BiAMOBiAHOCTI 4O NOTOYHUX
BMMOI BUPOOHULITBA.

accordance with current production
requirements.




12/20

AHanizyBaTu HOpMaTUBHO-MPaBOBi 3acagun

Analyze the regulatory and legal foundations
of the introduction of micro- and nanosystem

[IPH1| BNpoOBaA>XEHHS MIKPO- Ta HAHOCUCTEMHOI
) . . technology, evaluate the advantages of
2 TEXHIKW, OUiHIOBATK NepeBaru iHXXeHepHnx ) : ,
. Lo . engineering developments, their
pPo3p0oboK, iX EKONMOriYHICTb Ta 6e3neYHicTb. . ) !
environmental friendliness and safety.
BinbHO CninKyBaTUCA YCHO | MNCbMOBO Communicate freely orally and in writing in the

PH1 0Eep>XaBHOIO Ta iIHO3eMHOIO MOBaMu 3 state and foreign languages on professional

3 NPogEeCinHUX MUTaHb 3 4OTPUMAHHAM HOPM matters in compliance with the norms of

Cy4YacHOI YKpaiHCbKOI AiN0BOI Ta NpodeCinHoi
MOBMU.

modern Ukrainian business and professional
language.

MPH1

BMiTn 3acBotoBaTM HOBI 3HAHHS, NPOrPECUBHI
TexHOoJIorii Ta iHHOBALil, 3HAaXO04AUTN HOBI

To be able to learn new knowledge,
progressive technologies and innovations, to

4 A ) A .o find new unconventional solutions and means
HewabnoHHiI pilleHHs i 3acobun ixX 3aiNCHEHHS. - .
of their implementation.
3acTocoByBaTU PO3yMiHHA Teopil Apply the understanding of the theory of
MPH1 CTOXaCTUYHUX MNpoLuecis, MeToaun stochastic processes, methods of statistical
5 | ctatnctnyHoi 06pobkm Ta aHanizy gaHUX npwu processing and data analysis when solving
pO3B’si3aHHI NpodecinHNX 3aBAaHb. professional tasks.
BukopucrtoByBaTu iHhOpPMaLinHi TEXHONOTIT i . . .
P Y popmal Use information technologies and automated
CUCTEMUW aBTOMATM30BAHOIr0 NMPOEKTYBAHHS . :
lPH1 . , design systems to develop and solve design
nns po3pobneHHs i po3B’s3aHHA 3a4au L .
6 . . problems of analog and digital micro- and
MPOEKTYBaHHS aHa/OroBMX i LMPPOBUX MiKPO- . )
X . nanocircuits and electronic systems.
i HQHOCXEM i eNIeKTPOHHUX CUCTEM.
BukopucrtoByBaTu iHhOpPMaLinHi TEXHONOTIT i . , .
P y (popmaul Use information technologies and automated
CNCTEMUW aBTOMATM30BAHOI0 MPOEKTYBaAHHA . :
- , design systems to develop and solve design
l1PH1 Ans po3pobneHHs | po3B’A3aHHSA 3a4au L .
. . problems of analog and digital micro- and
7 |NpoeKTyBaHHS aHANIOroBuUX i LNGPPOBUX MiKPO-

i HaHOCXeM BioMeNYHOT eNIeKTPOHIKN i
bioHaHoCKCTeM.

nanocircuits of biomedical electronics and
bionanosystems.
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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
nisnbHOCTI gng signosigHoro piBHa BO (oo
JliueHsinHnx ymos), 3aTBepa)xeHux NocTaHOBOO
KabiHeTy MiHicTpiB YkpaiHn Big 30.12.2015 p. Ne
1187 B 4MHHIN pepakuil.

Peani3zauis nporpamu 3abe3nevyyeTbCcs
3aJ/lydeHHAM KapiB HanBuLLOT KBaniikauii 3
HayKOBUMUN CTYMNEHSAMMN Ta BYEHNUMUN 3BAHHAMMU,
BKJIIOYAOYW 3a/ly4EHHS BUK/IagadiB 3
3aKOPOOHHUNX YHIBEPCUTETIB-MapTHEPIB, AKi
MaloTb BE/INKMN 0OCBiL HaBYa/lbHO-MeTOAMNYHOI,
HayKoBO-A0C/igHOI poboTn Ta BiAMoBigaTb
KBafidpikauii BiANoBigHO A0 cneuiasbHOCTI Ta
3a3Ha4YeHMX KagpoBMX BUMOT .

In accordance with the staffing requirements for
ensuring the implementation of educational
activities for the corresponding level of HE (up to
the Licensing conditions), approved by the
Decree of the Cabinet of Ministers of Ukraine
dated 12.30.2015 No. 1187 in the current
version.

The implementation of the program is ensured
by the involvement of highly qualified personnel
with scientific degrees and scientific titles,
including the involvement of teachers from
foreign partner universities who have extensive
experience in educational and methodological,
scientific research work and meet the
qualifications in accordance with the specialty
and the specified personnel requirements.

MaTepianbHO-TexHiYHe 3ab6e3ney

eHHs/ Material-technical support

BignoBigHO 00 TEXHONOrMIYHMX BUMOT LL,OAOO0
MaTepiasbHO-TeXHi4YHOro 3abesnevyeHHs
OCBITHbLOI AiANBHOCTI BignosigHoro piBHa BO (go
JNliueHsinHMX ymoB), 3aTBepAXKeHnX MocTaHOBOIO
KabiHeTy MiHicTpiB YKkpaiHu Big 30.12.2015 p. Ne
1187 B YMHHIN pepakuii

HasfBHa cneuvianizoBaHa cepTudikoBaHa
nabopaTopia 3 aBTOMaTN30BaHOIroO
MPoOeKTyBaHHSA MiKpo- i HaHocxeM, obnagHaHa
nporpamMHum 3abesnevyeHHam CADENCE, 3
MOXXJIMBICTIO OTPMMaHHSA KBanihikauinHux
cepTudikaTiB BUpobHUKaA.

In accordance with the technological
requirements for the material and technical
support of the educational activity of the
corresponding level of HE (before the Licensing
conditions), approved by the Resolution of the
Cabinet of Ministers of Ukraine dated
12.30.2015 No. 1187 in the current version
There is a specialized certified laboratory for the
automated design of micro- and nanocircuits,
equipped with CADENCE software, with the
possibility of obtaining manufacturer's
qualification certificates

IHdbopMauiHe Ta HaBYaNIbHO-MeTOoAUYHe 3abe3neueHHs/ Information and methodical support of the

education

al process

BignoBigHO 00 TEXHOMOMYHMX BUMOT OO0
HaBYaJIbHO-MEeTOANYHOro Ta iHopMaLinHOro
3abe3nevyeHHs OCBITHLOI OisiNIbHOCTI
BignosigHoro pisHa BO (go JliueH3inHnx ymos),
3aTBepaxeHux NoctaHosoto KabiHeTy MiHicTpis
YkpaiHu Big 30.12.2015 p. Ne 1187 B YMHHIn
penakuii, a TakKox:

- HasiBHICTb €/IeKTPOHHOIr0 pecypcy
yHiBepcuTeTy i Kapeapu enekKTpoHHOI
iH>XeHepii, AKUN MiICTUTb HaB4YaJIbHO-METOANYHI
MaTepianm 3 AUCUMNIH HaBYabLHOIO NaaHy, B
TOMY YUCAi Yy CUCTEMi ANCTaHUINHOIo
HaBYaHHS;

- HasABHICTb gocTyny Ao 6as3 gaHux
nepiognyYHNX HayKoBUX BUAAHb aHIJIiINCbKOLO
MOBOIO BignoBigHoro abo cnopigHeHoro
npodinto.

In accordance with the technological
requirements for educational, methodical and
information support of educational activities of
the corresponding level of HE (before the
Licensing conditions), approved by Resolution of
the Cabinet of Ministers of Ukraine dated
12.30.2015 No. 1187 in the current version, as
well as:

- the availability of an electronic resource of the
university and the department of electronic
engineering, which contains educational and
methodological materials from the disciplines of
the curriculum, including in the distance learning
system;

- availability of access to databases of periodical
scientific publications in English of the relevant
or related profile.
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9 - AkapeMiyHa MobinbHicTb/Academic mobility

HauioHanbHa kpeauTHa MobinbHicTb/National credit mobility

Mo>knmBa, 3a yMOBU YKNaAeHHS BigNOBiAHNX
yron

Possible, subject to corresponding agreements

MixxHapoaHa kpeauTHa MobinbHicTb/International credit mobility

Mporpama CTBOPIOE YMOBU, LU0 3abe3neydyoTb
peani3auito Mi>XHapoAHOI MOBiIIbHOCTI 3 MiKpO- i
HaHOE/IEKTPOHIKM Ta HAHOTEXHOJIOr N, a TaKoX
e/IeKTPOHHUX cncTeM BioMeanyHoro
NPU3HaAYeHHSa y NPOBIAHUX YHiBepcuTeTax CBiTY,
CTa)KyBaHHSA Ta OTPMMaHHSA NOABINHOIO
annaomy.

MOXX/INBICTb BKJIIOYEHOr0 HaBYaHHSA Ta
CTa)kyBaHHSA Ha OCHOBI yrof nNpo MiXKHapoaHy
akageMivyHy MobinbHicTb (Erasmus+ K2),
NnoABiNHe OMNAOMYBaHHSA y cniBnpaLi 3
TexHi4YHnM YHiBepcmTeToM M. [lpe3neHa
(Hime4y4nHa), Kopencbkum YHiBepCcUTeToM
TexHonorin M. Ceyn (Pecnybnika Kopes),
KaTonuubkum yHiBepcnteTom M. JIboBEH
(benbrisa), YHiBepcuTeToM JloTapiHria M. HaHci
(PpaHuin), YHiBepcuTeToM M. 'paHaga
(lcnanina), YHiBepcuTeToM M. Ocaka (AnoHis).

The program creates conditions that ensure the
implementation of international mobility in
micro- and nanoelectronics and
nanotechnologies, as well as electronic systems
for biomedical purposes in the world's leading
universities, internships and obtaining a double
diploma.

Possibility of included study and internship
based on agreements on international academic
mobility (Erasmus+ K2), double degree in
cooperation with the Technical University of
Dresden (Germany), Korea University of
Technology in Seoul (Republic of Korea),
Catholic University of Leuven (Belgium) ,
University of Lorraine in Nancy (France),
University of Granada (Spain), University of
Osaka (Japan).

HaB4aHHs iHO3eMHux 3p06yBadiB BO/Study of Foreign applicants of HE

HaB4yaHHS iHO3eMHUX 3006yBaviB BO, SKi
onaHoBytoTb Ol 3a NnporpamMamMn MiXKHapoOHOI
aKageMivyHoi MobifIbHOCTiI, HaBYaHHSA MOXXe
NPOBOANTUCHL AHIINCbKOO abo yKpaiHCbKO
MOBOIO, 3@ YMOBM BOIOAiIHHA 3006yBavyem
MOBOIO HaB4YaHHS Ha PiBHI He HMXX4Ye B2.

The training of foreign higher education students
who master the OP under international academic
mobility programs can be conducted in English
or Ukrainian, provided that the student has a
command of the language of study at a level not
lower than B2.
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2. NEPEJIIK KOMMOHEHTIB OCBITHbOI MPOrPAMWU/COMPONENTS of EDUCATIONAL

PROGRAMME
dopMa
KpeguTiB | nigcymMkoBoro
Kopn/Code OcBIiTHI kOoMMoOHeHTU NporpamMu/Components EKTC/ECTS| koHTponto/Final
credits |control measure
form
HOPMATWBHI ocBiTHi koMnoHeHTU/Required (standard) components
0O60B’5A3KOBi KOMMOHEHTW LMKY 3arasibHoi nigrotoBku/General training cycle
30 01 SF(S?;L?Z:Ka MOBa 3a npodecinHmm cnpamyBaHHaMm / Ukrainian Language for Professional 2.0 3anik / Final test
3002 IcTopia Hayku i TexHikn / History of Science and Technology 2.0 3anik / Final test
30 03 OcHoBu 3p0poBoro cnocoby xutTts / Fundamentals of a Healthy Lifestyle 3.0 3anik / Final test
30 04 MpakTnyHM Kypc iHo3eMHoi moBu / Practical Foreign Language Course 6.0 3anik / Final test
30 05 ExkoHoMmiKa i opraHisauia BupobHuutea / Economics and Production Organization 4.0 3anik / Final test
30 06 OxopoHa npaui Ta umsinbHWUn 3axucT / Labor Safety and Civil Defense 4.0 3anik / Final test
30 07 leri]gcx:lc;cé)g:l(i OCHOBM HayKoBoro nisHaHHA / Philosophical Foundations of Scientific 2.0 3anik / Final test
30 08 EKo.n.o'rqua 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 |HO3eMHa' MoBa npodecinHoro cnpsimysaHHs / Foreign Language of Professional 6.0 3anik / Final test
Communication
3011 AHaniTn4Ha reomeTpisa / Analytic Geometry 4.0 Ek3ameH / Exam
3012 MaTemaTuyHuM aHani3 / Mathematical Analysis 17.0 Ek3ameH / Exam
3013 ®isnka / Physics 11.0 Ek3ameH / Exam
30 14 IHchopmaTuka / Informatics 10.0 3anik / Final test
O60B’A3KOBI KOMMOHEHTW LMKy NpodecinHoi niarotosku /Professional training cycle
o 01 BcTyn no TexHiku BuMiptoBaHb / Introduction to Measurement Techniques 5.0 3anik / Final test
002 | nants of Micro- and Nanosyatem Endineering - oo 40 | 3anix /Final test
1o 03 IH>XKeHepHa rpadika / Engineering Graphics 4.0 Ek3ameH / Exam
10 04 KBaHToBa MexaHika / Quantum Mechanics 5.0 Ek3ameH / Exam
10 05 YncenbHi meToaun Ta nporpamysaHHs / Numerical methods and programming 5.0 3anik / Final test
110 06 migz,ﬁlinngnouemosamﬂ BUNagkoBux npouecis / Methods of random processes 4.0 3anik / Final test
o o7 Teopis eneKTPoHHUX Kin / Theory of electronic circuits 12.0 Ek3ameH / Exam
10 08 Teopis eneKTpoHHUX Kin. Kypcosa poboTa / Theory of electronic circuits. Course work 1.0 3anik / Final test
110 09 tI\)/IiiFT)(;,%icn/lsaTeMaT|/|L|Ho'l' hisnku Ta b6iodizmkn / Methods of mathematical physics and 50 3anik / Final test
o 10 ®isunka TBepaoro Tina / Solid State Physics 6.0 Ek3ameH / Exam
no i1 TBepAoTiNbHa eNekTpoHika / Solid-state electronics 6.0 Ek3ameH / Exam
no 12 Teopisa nons / Field Theory 5.0 Ek3aMeH / Exam
no 13 Teopis nonsi. Kypcoa poboTa / Field theory. Course work. 1.0 3anik / Final test
o 14 disnka enekTpoHHUX npoueciB / Physics of electronic processes 6.0 3anik / Final test
no 15 Teopia curHanis / Theory of signals 5.0 Ek3ameH / Exam
1o 16 ;);ggSB;S::;Ht?C%EL:\ggso Ta HaHoCMCTeMHoOI TexHikn / Fundamentals of micro- and 4.0 Exsamen / Exam
no 17 CxemoTexHika / Schematic engineering 13.0 Ek3ameH / Exam
o 18 CxemoTexHika. Kypcosuin npoekT / Circuitry. Course project 2.0 3anik / Final test
o 19 MepepannnomMHa npakTuka / Pre-diploma Practice 6.0 3anik / Final test
1o 20 OunnomMHe npoekTyBaHHSA / Diploma Design 6.0 3axucT / Defence

BUBIPKOBI ocBiTHI komnoHeHTuW/Elective components

BubipkoBi KOMNOHEHTM UMKy 3aranbHoi niarotoekn/General training cycle

3B 01 |OCBiTHi17| KoMnoHeHT 1 3Y-KaTanory / Educational component 1 GU-Catalogue | 2.0 | 3anik / Final test
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®dopma
KpeowuTiB | miaCyMKoOBOro
Kon/Code OcBIiTHI kOoMMoHeHTK nNporpamu/Components EKTC/ECTS| koHTponto/Final
credits |control measure
form
3B 02 OCBIiTHIn kKoMnoHeHT 2 3Y-KaTanory / Educational component 2 GU-Catalogue 2.0 3anik / Final test
BubipkoBi KOMNOHEHTW UMKNY npodecinHoi nigrotoBku/Professional training cycle
rnB 01 OCBITHIn KoMNoHeHT 1 ®-KaTanory / Educational Component 1 from P-Catalogue 4.0 3anik / Final test
rnB o2 OCBITHIn KOMNOHeHT 2 ®-KaTanory / Educational Component 2 from P-Catalogue 4.0 3anik / Final test
B 03 OCBITHIn KOoMNoHeHT 3 ®-kaTanory / Educational Component 3 from P-Catalogue 4.0 3anik / Final test
B 04 OCBIiTHin KOMNOHeHT 4 ®-kaTanory / Elective Educational Component 4 from P- 4.0 3anik / Final test
Catalogue
B 05 OCBIiTHin KOMNOHeHT 5 ®-kaTanory / Elective Educational Component 5 from P- 4.0 3anik / Final test
Catalogue
1B 06 OCBIiTHin KOMNOHeHT 6 ®-kaTanory / Elective Educational Component 6 from P- 4.0 3anik / Final test
Catalogue
g 07 OCBITHin KOMNoHeHT 7 ®-kaTanory / Elective Educational Component 7 from P- 4.0 3anik / Final test
Catalogue
1B 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
nB 10 OCBITHIn KOMNOHeHT 10 ®-kaTanory / Elective Educational Component 10 from P- 4.0 3anik / Final test
Catalogue
nB 11 OCBITHIn KOMNOHeHT 11 ®-kaTanory / Elective Educational Component 11 from P- 4.0 3anik / Final test
Catalogue
fB 12 OCBITHIn KOMNOHeHT 12 ®-kaTanory / Elective Educational Component 12 from P- 4.0 3anik / Final test
Catalogue
fB 13 OCBITHI KOMNOHeHT 13 ®-kaTanory / Elective Educational Component 13 from P- 4.0 3anik / Final test
Catalogue
B 14 OCBITHIn KOMNOHeHT 14 ®-kaTanory / Elective Educational Component 14 from P- 4.0 3anik / Final test
Catalogue
3aranbHun obcar HopMaTUBHUX KoMMnoHeHTiB Ol/Total scope of the required 180
components:
3aranbHuin obcar Bnbipkosmnx komnoHeHTIB OlN/Total scope of the elective 60
components:
O6car ocBiTHIX KOMMNOHEHTIB, W0 3abe3neyytoTb 3400yTTA KOMNETEHTHOCTEN
BMU3Ha4veHnx CBO/Total scope of the educational components aimed at acquisition of 180
competencies specified in the Higher Education Standard:
3ATAJIbHUI OBCAr OCBITHBOI MPOMPAMU/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

“eMecTp ceMecTp cemecTp cemecTp ceMecTp ceMecTp cemecTp cemecTp
semester semester semester semester semester semester semester semester
{ [IpakTHIHHiT KypC iHoZeMHOI MOBHM / Practical course of a foreign language ]—{ A e o oo T IaVian e g s BracFACHl ouiitas Foy T Ofaeshina: Pmo il AETL ]
Exosoriuna Geaneka LI0CODCLKI OcHOBM . Exoloniia | opranizanis
QCHOBH 31 TOBOEY CTIOCOLY KHTTA iisketepiol giboeri ndyh‘ua:ru niswanin T :
Basics of a healthy lifestyle Environmental safety of Philosophical foundations of Ly i) Economics and organization of

engineering activitie: scientific knowledge Business law production

Viepaincera wosa 5
npogeciiin crpAMyBaKHIH

Marepiany { kosioeHTH Miupn-w
o 5

ey
Materials and components of
micro- and nanosystem

Ukrainian language for
professional purposes

technology,

Oxopoka npaii Ta MBLIRHKA

Ocuosu Texnonorii mikpo
Ta I TeXHIKH

Tuepaotinbia enercrpol
Solid state electron

aaxHeT
Labor safety and civil defense

[ Maremaruunnii anaiis / Mathematical analysis J

AHAIITHIHA reoMeTpin

Teopist curnanis CxemoTexHika Tepesiunaomna
Hicenbhi MeTOMN T2 MeToaH MaTeMaTI O] Sicmal theo Circuitry NpaKTHKA
8 Y Pre-diploma practice

plsmicn Ta Blodlamkn

Analytical geometry

{ Indopmaruia / Informatics

hmuinpua rpadika
gl ing graphics

Beryn o TexHikk
BHMIpIORaHL

Methods of mathematical

Numerical methods and
i physics and biophysics

rogrammin;

OcpiThif KOMTIOHeHT 3
is ®-xatanc
Elective Subject 3
from P-Catalogue

Kypcasmii npoexr ai
CXEMOTEXHIKK
Course project on circuitry

JMIIOMHE IPOeKTYBAHH:
Diploma work preparatiol

Field theory

[

Kypeona potota
a Teopii noas
Course work on field theory

Teopia noss J

Teopist eIeKTPOHHUX KiJl
Electronic circuits theory

Kypcosa poGata 3 Teopil
Kin
Course work on the electronic.

OcwiTaifi Komnorent 11
is b-katanory
Elective Subject n
from P-Catalogue

OcaiTHIR KoMitoHeHT 8
is dexaazory
Elective Subject 8
from P-Catalogue

OcaiTaifi xommonesT 1
s P-ratanory
Elective Subject 4
from P-Catalogue

MeTom MorenBaREA
BHAAROR HE NPOILECB
Methods of random processes
modelling

cireuits theor

[ntroduction Lo
measurement techniques.

{ ®izuka / Physics

Elective Subject 5
KBanToBa MexaHiKa from P-Catalogue

Quantum mechanics

DisHia eAEKTPOHHHX NPoLecis
- Physics of electronic processes
Dizuka TREpIOrO TiNA
Solid state physics

Otsimiﬁmnnuueﬂr 1 Otmrnmlmmmneﬂ‘rm

Tazory

OcpiThift KoMnoHenT 6
i ®-carano

a b-xararory

IcTopia HayKH | TeXHIKH
History of science and
technology

Hlective Subject 13
from P-Catalogue

Elective Subject 1
from P-Catalogue

ot Subject 10
from P-Catalogue

Elective Subject 6
from P-Catalogue

OcsiTHifl KoMnoHeHT 1
i3 3V-garanory
Elective Subject 1
from GU-Catalogue

J
OcoiTHii KOMIOHeHT 5 OcBITHIN KoMToHENT 9 Ocuiili KoMmonenT 12
i3 d-raranory ’ i3
Elective § E
from P-Catalogue from P- rmlnguc

G, G

OcpiThili KoMNOHEHT 1 }

A g G5 S

Elective Subject 2

OcBiTHI KOMMTOHEHT 2
ia 3Y-karanory
from GU-Catalogue

OceiTHii KoMnoHenT 14
i3 d-kataiory

OchiTHif KOMITOHEHT 7
is -scatanory

Ocaituli KoMmonenT 2
ia d-gaTanory

Elective Subject 2
from P-Catalogue

Elective Subject 14
from P-Catalogue

Elective Subject 7
from P-Catalogue
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5. ®OPMA ATECTALLII 30B5YBAYIB BULLLOi OCBITWU/ THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauisa 3006yBadiB BULLOT OCBITK 3@ OCBITHbO-NPOdeCinHOW nporpamoto «EneKTpoHHI Mikpo- i
HaHOCUCTEMM Ta TeXHOJOrii» crneuianbHOCTI 176 «Mikpo- Ta HAHOCUCTEMHa TEXHiIKa» NMPOBOAUTLCS
y opMi 3axncTy kBasidikauinHoi poboTn Ta 3aBepPLUYETHCA BUAAYED AOKYMEHTa BCTAaHOBJIEHOIO
3pa3kKa Npo NpUCya>XeHHs cTyneHsa «bakanaBp» 3 NPUCBOEHHAM KBanidikauii «bakanaBp 3 Mikpo- Ta
HAaHOCUCTEMHOT TeXHiKU» 3a OCBITHbOK NporpamMolo «ENeKTpoHHiI MiKpo- i HaHoCUCTeMU Ta
TEeXHONOrii».

KBanigikauiniHa poboTa nepeBipaEeTLCA Ha NaariaT Ta Nicna 3aXUCTY PO3MIlLYETLCSA B perno3nTopil
HTB yHiBepcnTeTy 014 BilbHOrO AOCTYyny.

ATecTauis 30iNCHIOETLCA BiAKPUTO i ny6sivHo.

Certification of applicants for higher education in the educational-professional program "Electronic
micro- and nanosystems and technologies" of specialty 176 "Micro- and nanosystem technology" is
carried out in the form of defense of qualifying work and ends with the issuance of a standard
document on the award of bachelor's degree in “micro- and nanosystem technology” according to
the educational program “Electronic micro- and nanosystems and technologies ".

Qualification work is checked for plagiarism and after the defense is placed in the repository of
University Library for free access.

Certification 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|30|30|30|30(30|30|30|30|30|30|30|30|30|r0|n0o|rMo|no|no|no|no|no|no|no|rno|no|no|no|no|no|ro|no|no|no
01(02|03|04 (05|06 |07|08|09|10|11|12|13|14|01 [02 |03 |04 |05 |06 |07 |08 |09 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20
3K01 X|X X[ X|X|X[X|X|X|X X|X|X X X|X|X|X|X|X]|X X| X
3K02 X|X[X|X|X|X X[ X|X|X X[ X|X[X|X]|X[X]|X]|X X| X
3K03| X X X|X
3K04 X X X
3K05 X X X X| X
3K06 X X X[ X|X X X | XX X|X|X|X
3K07 X X | X X|X|X|X|X X| X
3K08 | X XX X X
3K09 X
3K10 X X X X X
3K11 X X| X
3K12 X X X| X
3K13 X X X
3K14 X X | X
3K15| X X
®KO1 XXX X[ X|X|X X[ X|X[X|X]|X[X X| X
DKO2 X X| X
®KO3 X|[X|X X|X|X|X X|X|X|X|X|X|X X
DKO4 X X X X X X X
DKO5 X|X|X X|X|X|X X
DKO6 X X X | X X| X
®KO7 X | X X| X
®KO8 XX X|X X X
®K09 X X| X
®K10 X X
PK11 X[ X|X|X X
PK12 X | X X|X|X X|X
DKI13 X | X X|X|X X| X
®K14 X X X
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7. MATPULUA 3ABE3NEYEHHA MPOrPAMHUX PE3YJIbTATIB HABYHAHHA BIANOBIAHUMU
KOMMOHEHTAMU OCBITHbOI MPOrPAMN/ COMPLIANCE MATRIX OF PROGRAMME
LEARNING OUTCOMES WITH PROGRAMME COMPONENTS

30|30[30]30]30][30]30]30[30]30]30[30]30|30]|M0|0]|N0]MOo|rO|MOo]Ro|NOo|MOo|Mo|no]Nolno|nolrolnolnolnolnolno
01|02 |03[04|05|06|07|08|09|10|11|12|13|14 |01 |02 |03 |04 |05 |06 |07 |08 |09 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20
MPHO1 XIX|X|X|[X X XX
rMPHO2 XX X|X|X|[X X X|X|X[X[X
MPHO3 X X XX X X X X
rPHO4 XX X X X X X
rPHO5 X X[ X X X X XX
rPHO6 X XX X|X|X X XX
MPHO7 X X X | X
rPHO8 X X X X X
rPHO9 X X XX
MPH10 X X X | X
MPH11 X X
nPHI12| [X|X X|X XX XX
MPH13| X X X X XX
MPH14 X X X X XX XX
MPH15 X X X X
MPH16 X X X| X
MPH17| X X X| X
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