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1. MIPO®LJIb OCBITHHOI IPOI'PAMU / EDUCATIONAL PROGRAMME PROFILE

1 — 3araabHa ingopmaunisi/General information

[ToBHa Ha3Ba 3akJaay BUILOI
OCBITH Ta HaBYAJIbLHOT'O
migposainy / Full name of
higher education institution and
faculty / educational and
scientific institute

HanioHansHM TEXHIYHUN
YHIBEPCHUTET Y KpaiHu
«KuiBChKHIA MOMITEXHIY-
HUH IHCTUTYT iMeHi [rops
CiKOpChKOTOY,
HapuanbHO-HayKOBUH
IHCTUTYT eHepro3oepe-
KCHHS Ta EHEPrOMECHE K-
MEHTY, XiMiKO-
TEXHOJIOTTYHUN
(bakynbTeT

National Technical University of
Ukraine «Igor Sikorsky Kyiv
Polytechnic Institute», Educational
and Research Institute of Energy
Saving and Energy Management,
Faculty of Chemical Technology

Cryminp BUIIOT OCBITH Ta Ha3Ba
ocBiTHBOI KkBauiikarii / Higher
education degree and education
qualification title

Cryminp marictpa
Marictp 3 cranoi
€HEePreTUKU: HAyKOBI
OCHOBH Ta BIPOBAIKEHHS
Ol0ITaJIMBHUX 1 BOJHEBUX
TEXHOJIOT1H

Master Degree

Master in Sustainable Energy:
Scientific Basis and
Implementation of Biofuel and
Hydrogen Technologies

Odimiiina Ha3Ba OCBITHHOT
nporpamu / Educational
programme official title

Crana CHepreTHKa:
HayKOBI OCHOBH Ta
BIIPOBA/IKCHHS

OlOITAJIMBHUX 1 BOJHEBUX
TEXHOJIOTII

Sustainable energy: scientific
foundations and implementation of
biofuel and hydrogen technologies

Tun nuninomy ta odcsr
ocBiTHbOT nporpamu / Diploma
type and educational
programme volume

Jumiom marictpa, 90
kpeautiB EKTC, Tepmin
HaBYyaHHA | pik 4 Micsi

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

Indopmartis po akpeauraitizo /
Accreditation information of
the educational programme

HeaerI{I/ITOBaHa

Introduced for the first time

[{uks1, piBeHb BUIIOI OCBITH /
Education cycle, level of higher
education

HPK Vkpainu — 7 piBeHb
QF-EHEA — npyruit
LUK

EQF-LLL — 7 piBenb

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

[TepenymoBu/Prerequisites

HasiBHicTh cTymens
OakanaBpa

Bachelor Degree

®dopma 3700yTTs OCBITH/
Forms of education

Ouna (neHHa), 3a09HA

Full-time (daytime), part-time

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

YkpaiHcbKa

Ukrainian

[HTepHET-aMpeca po3MIIICHHS
OIT /URL of the educational
program

Po3mimieno y Bigkputomy
JOCTYTI1 Ha calTax:

https://osvita.kpi. ua/,

Posted in the public domain on the
websites: https://osvita.kpi.ua/,
section "Educational Programs”




po3ain «OcBiTHI

MIPOrpaMu»

2 — MeTa ocBiTHBOI mporpamu/Educational programme purpose

[TinroroBka BUCOKOKBaIi(hiKOBaHMX (DaxiBIIiB,
3IaTHUX PO3B’A3YBaTH CKJIAHI CIIelliaTi30oBaHi
3a7a4i Ta mpoOieMu y cepi MpOeKTyBaHHH,
eKCIDTyaTallii Ta MOJepHi3alii eHeproomaIHoro
o0nagHaHHs 010NAJIMBHUX Ta BOJHEBUX
texHooriil. [Iporpama cripsmoBana Ha
(hopMyBaHHS KOMILJIEKCY KOMIETEHIiH 00
BIIPOBAHKCHHS 1HHOBAIIITHIX
eHeproe(p)eKTUBHUX pillIeHb, PO3POOKH
IHTETPOBAHUX CHCTEM aBTOMATHU3aIlil Ta
IHTENIEKTyaJIbHOTO YIPABIiHHS TEXHOJIOTIYHUMHI
MpoliecamH, M0 3a0e3MeUyr0Th IeKapOoHi3aIlio
SHEePTeTHKH Ta CTaIMi po3BUTOK ramysi. [1lo
BignoBigae crparerii po3sutky KIII im. Irops
Cixopcpkoro Ha 2025-2030 pokn
[https://kpi.ua/strategy]

Training of highly qualified specialists capable of
solving complex specialized tasks and problems in the
field of design, operation and modernization of energy-
saving equipment of biofuel and hydrogen technologies.
The program is aimed at forming a set of competencies
for the implementation of innovative energy-efficient
solutions, the development of integrated automation
systems and intelligent control of technological
processes, ensuring the decarbonization of the energy
sector and sustainable development of the industry/
What corresponds to the development strategy of Igor
Sikorsky Kyiv Polytechnic Institute for 2025-2030
[https://kpi.ua/strategy]

3 — XapakTepucTuka ocBiTHb0I nporpamu/ Educational programme characteristics

IIpenmerna odsacTs/Subject area

00°ckm OianvHocmi:. TexHOIOTIUHI MPOLIECH,
TEXHIYHI CUCTEMH Ta CIIEIIAII30BaHE
€HeproouIaaHe 00JIaHAHHS JUIsl BAPOOHHIITBA,
MIEPETBOPEHHS, 30epiraHHs Ta BAKOPUCTaHHS
€HEeProHOCIiB 3 6ioMacH i BOJHIO;
TEIIOMacoOOMiHHI anapaTd, peakTopy Ta
CHEProreHePYIOUi YCTAHOBKH BiTHOBJIFOBAHOT
CHEePreTHKH; aBTOMATH30BaHi CUCTEMHU
IHTETIEKTYaIbHOTO YIPABIiHHS Ta MPOrPaMHO-
TEXHIYHI KOMITJIEKCH MOHITOPHHTY
eHeproeeKTHBHOCTI; HOPMATHBHO-TIPOEKTHA
JOKYMEHTAIlisl Ta METOJMKH TIPOBEICHHS
SHEPreTHYHOI0 ayIUTy 00’ €KTiB O10MAJUBHUX 1
BOJHEBUX TEXHOJIOTIH 3 METOO 1X
nexapOoHi3allii Ta onTuMizarii
€HEePTOCIIOKUBAHHS

Hini naeéuanns: po3podka eHEProoIIa HOTO
oOnagHaHHs 3 BUKOpUCTaHHSIM cydacHux CAIIP-
CHCTEM Ta METO/[IB MATEMAaTUIHOTO
MOJIETIIOBaHHS, 110 3a0e3nedyroTh Bucoknid KK/]
YCTaHOBOK, (hOpMyBaHHs KOMIIETEHIIIH 11010
CTBOPEHHS Ta BIPOBAPKEHHS aBTOMATH30BaHHX
CHUCTEM YyIpaBIiHHS, 1110 3a0€31eUyI0Th
Oe3neyny Ta ONTHMi30BaHy poOOTY Oi0TaIMBHUX
Ta BOJHEBUX KOMILJIEKCIB, OBOJIOIHHS
METO/I0JIOTIEI0 HAYKOBUX JOCIIKEHD JIJIs
BJJOCKOHAJICHHS ICHYIOUMX Ta CTBOPEHHS HOBHX
TEXHOJIOTiH eHeproreHeparii, 3a0e3ne4eHHs
(haxoBoI MArOTOBKHU Y Chepi TEXHIYHOTO
perymoBaHHs, Mo 0a3yeThCs Ha BIPOBAKCHHI
MDKHApOIHUX MPOTOKOJIB Oe3neKky (HampuKIIai,

Obiject of activity: Technological processes, technical
systems and specialized energy-saving equipment for
the production, conversion, storage and use of energy
carriers from biomass and hydrogen; heat and mass
exchangers, reactors and renewable energy power
generation plants; automated intelligent control systems
and software and hardware complexes for energy
efficiency monitoring; regulatory and design
documentation and methods for conducting energy
audits of biofuel and hydrogen technology facilities
with the aim of decarbonizing them and optimizing
energy consumption.

Learning objectives: development of energy-saving
equipment using modern CAD systems and
mathematical modeling methods that ensure high
efficiency of installations, formation of competencies in
the creation and implementation of automated control
systems that ensure safe and optimized operation of
biofuel and hydrogen complexes, mastering the
methodology of scientific research to improve existing
and create new energy generation technologies,
providing professional training in the field of technical
regulation, based on the implementation of international
safety protocols (for example, ISO/TC 197 for
hydrogen technologies) and European biofuel quality
standards (EN Plus, DIN Plus.




ISO/TC 197 anst BOAHEBUX TEXHOJIOTIH) Ta
€BPOIEHCHKUX CTaHAapTiB sikocTi 6iomanms (EN
Plus, DIN Plus.

Teopemuunuii 3micm npeomemnoi
oonacmi:

- eNIEKTPOXiMiUHi OCHOBH IreHeparlii Ta KOHBepcil
BOJIHIO,

- MaTeMaTHYHe MOJCTIOBaHHS
ripora3olMHAMIYHUX MPOIIECIB B
CHEPreTHYHOMY O0JIaJHAHHI,

- IPUHIIAITY OO0y I0BH "PO3yMHHX" MEPEK
(Smart Grids) Ta inTerparii B HuX BOJHEBHX
HAKOMUYyBauiB,

- METOJIM CUCTEMHOTO aHalli3y CKIaTHUX
CHEPreTHYHUX KOMILUICKCIB.

Memoou, memoouku ma mexmonozii:

- METO/IX MaTeMaTUYHOTO Ta KOMII FOTEPHOTO
MOJICJIIOBaHHSI: 3aCTOCYBaHHS YMCEIbHUX
METO/IiB ISl aHAJTi3Y TEeIJIOMAaCOOOMIHHUX
MPOIIECIB,

-MeTo[ cCKiHueHHUX erreMeHTiB (FEM): s
PO3paxyHKy HaIIHHOCTI Ta MIITHOCTi
KOHCTPYKIIif €eHeproo0IafHaHHS, 10 TPAII0E
ITiJT THCKOM (0COOJIMBO JJIT BOTHEBUX CHCTEM),
-BOJTHEBI TEXHOJIOTII: METOAM EICKTPOJIi3y BOJIU
(nmy>xuuit, PEM, BucokoTemnepaTypHuil),
TEXHOJIOT11 30epiranHs BOJHIO (KOMIIpeMyBaHHS,
3p1KEHHS, METAIOTLIPUIIN) Ta MATUBHUX
€JIEMEHTIB.

-CHEProoNIaiHI TEXHOJIOTI: METOAMKH TJIUOOKOT

yTHITi3aMmii TEIUIOTH BIIX1THUX rasis,
TEIUIOHACOCHI ~TEXHOJIOTii Ta KoTreHeparliitHi
LUKIIH.

Incmpymenmu ma oonaonanusn:

- OCHOBHE Ta JOTIOMI)KHE 00J1aJHAHHSI,

3ac00M aBTOMATH3AIlis Ta KEPYBaHHS
BUPOOHUYMMHU TIpOIIecaMy O10€HEPTeTHYHUX Ta
BOJIHEBUX TEXHOJIOTiH, 3aCO0M TEXHOJIOTTYHOTO,
IHCTPYMEHTAJIbHOT0, METPOJIOTIYHOTO,
JiarHOCTUYHOTO, iH(pOpMaLiiHOTO Ta
opranizauiifHoro o0nagHaHHsI BUPOOHUIHUX
MIPOLIECIB;

- IPUCTPOI Ta MPHUJIaIH JUIA aHaJIi3y CUPOBHHH,
MPOMIKHUX 1 HIIbOBUX POIYKTIB, KOHTPOJIBHO-
BUMIpIOBaJIbHE O0JIQIHAHHS, CIIeIialli30BaHe
TEXHOJIOTIYHE 00Ia HAHHS, CIIEIiai30BaHe
nporpamHe 3a0e3MneueHHs.

HasBHicTh HaBUaNILHO-HAYKOBOT JTabopatopii
TEPMOMOJIEKYJIIPHOI EHEPreTUKH, O10TaTMBHHUX 1
BoaneBux TexHonoriit HH IEE KIII im. Irops
CikopchKOTro

Theoretical content of the subject area:

- electrochemical fundamentals of hydrogen generation
and conversion,

- mathematical modeling of hydro-gas dynamic
processes in energy equipment,

- principles of building "smart™ networks (Smart Grids)
and integrating hydrogen storage devices into them,

- methods of system analysis of complex energy
complexes.

Methods, techniques and technologies:

- methods of mathematical and computer modeling:
application of numerical methods for the analysis of
heat and mass transfer processes,

- finite element method (FEM): for calculating the
reliability and strength of structures of power
equipment operating under pressure (especially for
hydrogen systems),

- hydrogen technologies: methods of water electrolysis
(alkaline, PEM, high-temperature), hydrogen storage
technologies (compression, liquefaction, metal
hydrides) and fuel cells.

- energy-saving technologies: methods of deep
utilization of waste gas heat, heat pump technologies
and cogeneration cycles..

Tools and equipment:

- main and auxiliary equipment,

means of automation and control of production
processes of bioenergy and hydrogen technologies,
means of technological, instrumental, metrological,
diagnostic, information and organizational equipment
of production processes;

- devices and instruments for the analysis of raw
materials, intermediate and target products, control and
measuring equipment, specialized technological
equipment, specialized software.

Availability of an educational and scientific laboratory
of thermomolecular energy, biofuel and hydrogen
technologies of the NN IEE Igor Sikorsky Kyiv
Polytechnic Institute




OpienTanis ocBiTHLOI mporpamu / Scope

OcBiTHBO-TIpOdeciiiHa

Educational and professional

OcHoBHHuii dokyc ocBiTHLOI mporpamu /Main focus

[ToemnanHs MpoLIeciB TEPMIYHOT Ta 610XiIMIYHOT
nepepoOku 010MacH 3 Cy4aCHUMU METOIaMU
BHPOOHMIITBA Ta 30epiraHHs «3€JICHOT0» BOJHIO,
MPiOPUTET HAJAETHCS BIPOBAIKEHHIO
MIiKpOIPOLIECOPHUX CUCTEM KEpyBaHHs, Ta
AITOPUTMIB IITYYHOTO IHTENEKTY IS

ITi IBUIIICHHS eHEePTroe(EeKTHUBHOCTI Ta OS3ITEKH
oOnaHaHHs, BUKOPUCTAHHS CyYaCHUX
IHCTPYMEHTIB KOMIT FOTEPHOTO MOEIIOBaHHS Ta
po0oTy 3 peanbHIM 00JIaTHAHHAM
ABTOMATH30BaHUX CHEPrOKOMILIEKCIB.
KurouoBi ci1oBa: crana eHepreruka,
BYTJIEBO/IHI, OOJIAJHAHHS, TIPOIIEC,
MPOEKTYBAHHS, TEXHOJIOT11, BOJIEHb, 010MaNBO,
IHKeHepis, MOEIOBaHHS, KOHCTPYIOBaHHS,
MOJIepHi3aIlis.

Combining the processes of thermal and biochemical
processing of biomass with modern methods of
production and storage of "green" hydrogen, priority is
given to the implementation of microprocessor control
systems and artificial intelligence algorithms to
increase energy efficiency and safety of equipment, the
use of modern computer modeling tools and work with
real equipment of automated energy complexes.

Keywords: sustainable energy, hydrocarbons,
equipment, process, design, technologies, hydrogen,
biofuels, engineering, modeling, design, modernization.

Oco0smBocTi ocBiTHBOI Mporpamu /Features

3anmy4eHHs 10 BUKJIaJaHHS HaBYaJIbHUX
JUCLUIUTIH CIIELIaJIiCTiB XiMiKO-T€XHOIOT4HOT
Ta EHEPreTUYHOI rajry3ei; MpoBeICHHS MPAKTHKA
Ta 3aHSTh CTYIEHTIB HA BUPOOHUIITBAX TaTy3eiH.
[Iporpama Hazae 3100yBayaM MOKIIUBICTh
(hopMyBaHHS IHIUBIAyaIbHOT OCBITHBOL
TpaeKTOPii uepe3 BUIbHUI BUOIP OCBITHIX
KOMIIOHEHT Ta MOKJIUBICTh HABUaHHS 32
cepTu(iKaTHUMU MPOTPAMUMHU.

Involvement of specialists from the chemical-
technological and energy industries in teaching
academic disciplines; conducting internships and
classes for students at industry production facilities.
The program provides applicants with the opportunity
to form an individual educational trajectory through a
free choice of educational components and the
possibility of studying under certificate programs.

4 — IlpuaaTHicTh BUNYCKHUKIB /10 NPaleBJIAIITYBAHHS Ta MOJAIbIIOI0 HABYAHHS/
Eligibility of graduates for employment and further study

IMpuaathicTs 10 npauesnamrysanus/Eligibility for employment

3rigno 3 knacudikaropom npodeciit
JIK003:2010 (31 3minamMu MiHicTepcTBa
exoHOoMikH Ykpainu Ne810-21 Bix 25.10.21)
BUITYCKHUKH MOXXYTh BUKOHYBATH TaKi BUIH
npodeciiHux pooiT:

2113.2 Ximik, XiMiK-aHaIITHK

2146.2 Imxenep-ximik, [HxKeHEp-TEXHOIOT
(ximivHi TexHOJOTIT), [HKeHep (XimiuHi
TEXHOJIOT1T).

2149.2 ImxeHep 13 BOPOBAKEHHS HOBOT TEXHIKH
1 TexXHOJIOT11

21058 I'onoBHUI XiMiK

MoxinuBa npoceciifia cepTudikaris.

According to the classifier of professions DK003:2010
(as amended by the Ministry of Economy of Ukraine
No. 810-21 dated 25.10.21), graduates can perform the
following types of professional work:

2113.2 Chemist, Analytical Chemist

2146.2 Chemical Engineer, Process Engineer
(Chemical Technology), Engineer (Chemical
Technology).

2149.2 New Technology and Equipment
Implementation Engineer

21058 Chief Chemist

Possible professional certification

IMopanbiie HaB

yanus/Further study

[TponoBxeHHS HABYAHHS 32 IPOTPAMOI0
MiATOTOBKH JOKTOpa (ijocodii Ha TpeTbOMY

Continuing education under the Doctor of Philosophy
program at the third educational and scientific level of




OCBITHBRO-HaYKOBOMY PiBHI BHIIIOI OCBITH.
HalyTTs momatkoBux kBasmidikariii B cuctemi
MICIISIAUIUIOMHOT OCBITH

higher education. Acquisition of additional
qualifications in the postgraduate education system.

5 — Bukaagannsa ta ouinoBanHsi/Teaching and assessment

Bukianannsa ta HapyanHs/Teaching and studying

[Iporpamoro nepemdavdeHo
CTYIECHTOLICHTPOBAHUI THUIl HaBYaHHA. Metoau
HaBYaHHSI: MOSICHIOBAIBHO-1TIOCTPAaTHBHI,
MPaKTU4HI, MPOOJIEMHO-TIOLTYKOBI,
TOCIHTITHUTIEKI. DopMu opraHizarii HaBYaHHS:
JICKIIii, IPAKTUYHI Ta CEMIHAPCHKi 3aHATTS,
KOMIT IOTepHI MPaKTHKYMH 1 1aOOpaTOpHi
po0OoTH; KypcOBi pOOOTH; TEXHOJIOTIS 3MIIIIAHOTO
HaBYaHHA, IPAKTHKH 1 €KCKYPCii; iHIUBIAyaNbHi
3aBJlaHHs1, KOHCYJBTAIli1, caMocTiliHa po0oTa
CTY/ICHTIB, CTYACHTChKa HAYKOBO-IOCIiIHA
TSUTBHICT; HABYAaHHS 32 CepTU(IKaTHUMHI
mporpaMamMu, AyajlbHe HaBYaHHS, HAaBUaHHS 32
cepTH]iKaTHUMH IpOrpaMaMu; AUCTaHIIHHE
HaBYaHHS 32 OKPEMHUMH OCBITHIMHA
KOMITOHEHTaMH{ Ta BUKOHAHHS aTeCTaIlifHO1
poboTwu.

The program provides for a student-centered type of
learning. Teaching methods: explanatory and
illustrative, practical, problem-solving, research. Forms
of organization of learning: lectures, practical and
seminar classes, computer workshops and laboratory
work; course works; blended learning technology,
practices and excursions; individual tasks,
consultations, independent work of students, student
research activities; training in certificate programs, dual
training, training in certificate programs; distance
learning in individual educational components and
completion of certification work.

OuinroBannsa/Assessment

OniHtoBaHHS 3HaHb CTY/ICHTIB 3IHCHIOETHCS Y
BiIMOBIAHOCTI 710 [T0JI0’KEHHS PO CUCTEMY
owiHIOBaHHs pe3ynbraTiB HaB4aHHs B KIII im.
Iropst Cikopcbkoro 3a yciMa BUAaMH ay TUTOPHOL
pobotu (oTOYHUH, KaJleHNAPHHIA, CEMECTPOBHI
KOHTpOJIb). CHcTeMa OLliHIOBaHHS Tiepedayae
YCHI Ta TUCHMOBI €K3aMEHH, 3aTIKH, OKpeMe
OIIIHFOBaHHSI KYPCOBUX MPOEKTIB 1 POOiT,
TECTYBaHHsI, CEMECTPOBUH KOHTPOIIb, 3aXHCT
JUIIJIOMHOTO TIPOEKTY.

Assessment of students' knowledge is carried out in
accordance with the Regulations on the system of
assessment of learning outcomes at Igor Sikorsky Kyiv
Polytechnic Institute for all types of classroom work
(current, calendar, semester control). The assessment
system provides for oral and written exams, tests,
separate assessment of course projects and papers,
testing, semester control, and defense of the diploma
project.

6 — IIporpamui komnerenTHOCTI/Programme competencies

InTerpannna komnerentHicTs/Integral competence

31aTHICTH BUPIIIYBAaTH CKIA/HI CrienianizoBaHi
3aBJlaHHs y cdepi npodeciitHoi aisuibHOCTI 200 y
Mpolleci HaBYaHHS, O Nepeadayae
3aCTOCYBaHHS TEOpiil Ta METOAIB MPOLECIB 1
o0Jj1aiHaHHS XIMIYHMX TEXHOJIOTIH Ta iHKeHepil,
0 XapaKTePU3y€EThCSI KOMILIEKCHICTIO Ta
HEBU3HAUYCHICTIO YMOB.

Ability to solve complex specialized tasks in the field
of professional activity or in the process of learning,
which involves the application of theories and methods
of processes and equipment of chemical technology and
engineering, characterized by the complexity and
uncertainty of conditions.

3araabni komnerenTHOCTI (3K)/General competencies

3K01  3parHicTb
(kpeaTHuBHICTB)

TeHepyBaTH  HOBI

el

Ability to generate new ideas (creativity).

3K02 3naTHiCTh 3aCTOCOBYBATH 3HAHHSA Y
MPAaKTHYHNAX CHTYAIisIX.

Ability to apply knowledge in practical situations




3K03 3gaTHiCTb 10 HOIIYKY, 00pOOICHHS Ta
aHaizy iHhopMaIii 3 pi3HUX IKEPET

The ability to search, process and analyze
information from various sources

®axoBi koMneTeHTHOCTI (P

K)/Professional competencies

®KO01 3gatHicTb gOCTiAKYBaTH, KIacuikyBaTy i
aHaIT3yBaTH MMOKa3HUKH SKOCTI XIMIgHOT
MIPOJYKIIii, TEXHOJIOTIYHUX MPOIIECiB i 00Ia HaHHS
XIMIYHUX BUPOOHUIITB

Ability to investigate, classify and analyze the
quality indicators of chemical products,
technological processes and equipment of chemical
production

®KO02. 31aTHiCTh OPraHi3oByBATH 1 YIIPABIIATH
XIMIKO-TE€XHOJIOTIYUHUMH MPOLIECAMH B YMOBax
IIPOMHCJIOBOTO BUPOOHUIITBA Ta B
HayKOBOIOCTITHUX Ta00paTopisix 3 ypaxyBaHHIM
COLIAJIBHUX, EKOHOMIYHUX Ta €KOJIOTTYHUX
ACIIEKTIB

Ability to organize and manage chemical and
technological processes in industrial production and
research laboratories, taking into account social, econ

®KO03 31aTHICTH BHKOPUCTOBYBATH PE3yIbTaTH
HayKOBHX JIOCJIIJDKCHB 1
JOCTTHOKOHCTPYKTOPCHKHX PO3POOOK ISt
BJIOCKOHAJICHHS ICHYIOUHX Ta/a00 pO3pOOKH HOBUX
TEXHOJIOTiH 1 00NagHaHHs XIMIYHIX BUPOOHHIITB

Ability to use the results of research and
development to improve existing and / or develop
new technologies and equipment for chemical
production

®KO04 31aTHICTH BHKOPUCTOBYBATH CydacHe
crielnianbHe HayKOBE 00JIaJIHAHHS Ta MPOTPaMHe
3a0e3TeUeHHs TIPU MPOBEICHHI
eKCIIePUMEHTANBHAX TOCIIKEHb 1 3AiiiCHEeHH]
JOCTITHO-KOHCTPYKTOPCHKUX pO3po0oK y chepi
XIMIYHHMX TEXHOJIOTIH Ta iHXeHepil

Ability to use modern special scientific equipment
and software in conducting experimental research
and research and development in the field of
chemical technology and engineering

®KO5 31aTHICTh MPOEKTYBATH CKIIATHE
EHEeProoInaaHe 00aaHaHHS JIJIs O10TAJTMBHUX Ta
BOJIHEBUX CHCTEM, BKIIFOUAIOYN PEAKTOPH,
TETUIOOOMIHHUKH Ta CUCTEMH 30epiraHHs, 3
BUKOPUCTAHHSIM METOJIIB KOMIT FOTEPHOTO
MO/IEJTIOBaHHS.

Ability to design complex energy-saving equipment
for biofuel and hydrogen systems, including reactors,
heat exchangers, and storage systems, using
computer modeling methods.

®KO06 3natHicTb po3po0IsITH Ta BOPOBAKYBaTH
TEXHOJIOTI4HI CXeMH IiepepoOKu Oiomacu Ta
BUPOOHHMIITBA BOJIHIO (€JICKTPOITi3, Ta3udikaris
TOILO) 3 MiHIMAJIILHUMH €HEPreTUYHUMHU BTPATAMU

Ability to develop and implement technological
schemes for biomass processing and hydrogen
production (electrolysis, gasification, etc.) with
minimal energy losses

®KO7 31aTHICTh pO3POOJIATH apXiTEKTypy Ta
BITPOB/KYBATH AITOPUTMH IHTENIEKTYTbHUX
CHCTEM aBTOMATHYHOI'O KepYBaHHS ISl
OIITUMI3allii PeXXUMIB POOOTH EHEPreTHYHHX
KOMILIIEKCIB.

Ability to develop architecture and implement
algorithms for intelligent automatic control systems
to optimize the operating modes of energy
complexes.

®KO08 3narHicTs 3a0e3neuyBaru Oe3neuny
EKCIUTyaTallif0 BOJHEBUX Ta 010TaTMBHUAX
YCTaHOBOK BIJIMOBIAHO 10 MI>XKHAPOIHHUX
cragnapris (ISO, EN) Ta HamioHanbHIX

Ability to ensure safe operation of hydrogen and
biofuel plants in accordance with international
standards (ISO, EN) and national regulations

pErJIaMeHTIB.




7 — IIporpamui pe3yabratu HaBuanHsa (IIPH)/
Programme learning outcomes

IMPHO01 KputnyHO OCMHCITIOBATH HAyKOBI
KOHIIETIII] Ta cy4acHi Teopii XiMiYHHUX MPOLECIB Ta
XIMI9HOT 1H)KeHepii, 3aCTOCOBYBATH IX MPH
MIPOBEIEHHI HAYKOBUX JOCIIKEHb Ta CTBOPEHHI
IHHOBAIH

Critically comprehend scientific concepts and
modern theories of chemical processes and chemical
engineering, apply them in research and innovation

IMPHO2 3niticHroBaTy MOMyK HEOOXiTHOT
iHpopMalii 3 XiMi4HOT TEXHOJIOT1i, IpOoLeCiB i
oOyagHaHHs BUPOOHUITB XIMiYHUX PEUYOBHH Ta
MaTepiajiB Ha iX OCHOBI, CHCTEMAaTH3yBaTH,
aHaJIi3yBaTH Ta OIIHIOBATH BiINOBIIHY
iHpOpMaIlito.

Information retrieval on chemical technology,
processes, and equipment to produce chemical
substances and materials based on them, systematize,
analyze and evaluate the relevant information

IMPHO3 Oprani3zoByBaTH CBOIO poOOTY 1 poOOTY
KOJICKTUBY B YMOBaX ITPOMHCIIOBOTO BUPOOHUIITBA,
MPOEKTHUX ITiPO3/IiIiB, HAYKOBO-TOCIIIHUX
nmabopaTopiid, BU3HAYATH IIiJTi i ePeKTUBHI CTIOCOON
iX TOCATHEHHS, MOTUBYBATH 1 HABYATH MIEPCOHAI

Organise professional work processes and teamwork
of the project units and research laboratories under
industrial production conditions to determine goals
and effective ways of achieving them, motivate and
train personnel

ITPHO4 OriHroBaTH TEXHIYHI 1 EKOHOMIYHI
XapaKTePUCTUKHU Pe3yJIbTATIB HAYKOBUX
JIOCTIDKEHB, TOCIITHO-KOHCTPYKTOPChKUX
PO3pO0OOK, TEXHOIOTIH Ta 001aTHAHHS XiMIYHHX
BHPOOHUIITB.

To assess the technical and economic characteristics
of the scientific research, research and development,
technologies, and equipment of chemical industries .

IPHO5 BinbHO CHiJIKYBaTUCS IEPKABHOIO Ta
1HO3€MHOI0 MOBaMH YCHO 1 IIMCHMOBO IS
00TOBOPEHHS 1 Ipe3eHTallil pe3ybTaTiB.

Communicate fluently in national and foreign

languages orally and in writing to discuss and present

the research and projects results and professional
activities.

IPHO6 Po3pobmnsaT Ta peanxizoByBaTH MPOESKTH B
cdepi XIMIYHUX TEXHOJIOTIH Ta JOTHYHI 10 Hel
MIKTUCIUTUTIHAPH] TIPOEKTH 3 YpaxyBaHHIM
COLIAJIBHNX, EKOHOMIYHMX, EKOJIOTYHUX Ta
MPABOBHX ACIICKTIB

Develop and implement projects in chemical
technologies and related interdisciplinary projects
with consideration to social, economic,
environmental, and legal aspects

ITPHO7 3nificHioBaTy Yy HayKOBO-TEXHIUHIN
JiTepaTypi, mareHTax, 0a3ax JIaHuX, iHIIAX
JDKepesax MomykK HeoOXijaHol iHdopmarrii 3
XIMIYHOT TEXHOJIOT1, MPOLECiB 1 00 HAHHS
BUPOOHHUITB XIMIYHMX PEUOBHH Ta MaTepialiB Ha iX
OCHOBI, CICTEMaTU3yBaTH, i aHaTi3yBaTH Ta
OILIIHIOBATH BiJNOBIIHY 1H(QOPMAIIiO

Information retrieval in scientific and technical
literature, patents, databases, and other sources on
chemical technology, processes, and equipment for
the production of chemical substances and materials

based on them, systematize, and analyze and evaluate

the relevant information

IMPHO8 3acrocoByBaru NOrIUOJICHI 3HAHHS 3
TEPMOJIMHAMIKH, TETUIOMAacOOOMiHY Ta XiMii maiuBa
JUIs aHaJi3y Ta ONTUMI3alii mpoueciB y
OlonaJMBHMX Ta BOAHEBUX CHCTEMAax

Apply advanced knowledge of thermodynamics, heat
and mass transfer, and fuel chemistry to analyze and
optimize processes in biofuel and hydrogen systems

IMPHO09 CaMOCTiliHO MPOEKTYBATH SHEPrOOIIATHE
obnagHaHHs (PEaKTOPH, SNEKTPOITI3EPH,
TEIIO0OMIHHHKH), BAKOPUCTOBYIOUH CYYaCHi
CAD/CAE cucremu Ta METOAM KOMITFOTEPHOTO
mozemtoanus (CFD).

Independently design energy-saving equipment
(reactors, electrolyzers, heat exchangers) using
modern CAD/CAE systems and computer modeling
methods (CFD).
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IPH10 I[TnanyBatu Ta MPOBOAMTH HAYKOBI
JOCTIKEHHS, 00pOOISTH pe3yIbTaTh
EKCIICpUMEHTIB Ta BIPOBA)KyBaTH 1HHOBALlIHHI
TEXHIYHi PillIEHHs] Y BAPOOHHIITBO.

Plan and conduct scientific research, process
experimental results, and implement innovative
technical solutions in production.

IMPH11 3a6e3neuyBaTi BUCOKHI piBEHb OE3MEKH
MIPU eKCIUTyaTalii BOXHEBOro 00JIaiHaAHHS,
PO3pOOIAIOYH TIPOTOKOIM KOHTPOJIIO Ta 3aXUCTY
BIIOBITHO 10 MikHapoauux cranmapris (1SO,
EN)..

Ensure a high level of safety during the operation of
hydrogen equipment by developing control and
protection protocols in accordance with international
standards (ISO, EN).

IMPH12 Ipe3enTyBaTh pe3yybTaTH CBOET
npodeciiiHol AISUTBHOCTI, TEXHIUHY Ta HAYKOBY
iHpopMalito SK QaxiBIsIM, TaK 1 LIUPOKOMY 3araiy
(B TOMy YHCITI QHTITIHCHKOIO MOBOIO)..

Present the results of their professional activities,
technical and scientific information to both
specialists and the general public (including in
English)

8 — PecypcHe 3a0e3me4eHHs1 peaJiizanii nporpamu/
Resource provision for programme implementation

Kanpose 3a6e3neuenns/Staffing

BinmoBigHo 10 KaAPOBUX BUMOT MO0
3a0e3neyeHHs MPOBaPKEHHS OCBITHBOT
JUSTBHOCTI JUTsI BIIMTOBITHOTO PiBHSA,
3aTBepPKEHNX MocTaHoBoro Kabinety MiHicTpi
VYxpainu Bix 30 rpyanas 2015 p. Ne 1187 B
YUHHIA pelaKiii.

Peanizaris mporpamu nepepdadae 3aaydeHHs J10
OCBITHBOTO TPOIIECY BUKJIAIadiB Kadenpu
aBTOMATH3alli] €JIEKTPOTEXHIYHHUX Ta
MEXaTPOHHUX KOMIUIEKCIB (6 mpodecopis, 5
JIOIICHTIB, 2 CTapIINX BHUKJIAJadi), eKCIIePTIB B
XIMIKO-TE€XHOJIOT1UHIH Ta eHepreTHYHii ramys3sx,
MPEJICTAaBHUKIB POOOTOIABIIIB Ta CTEHKXOJICPIiB
(Ykpratnadra, TOB «Boaenp Ykpainu», TOB
«ITamvBHI TEXHOIIOTIi»).

In accordance with the personnel requirements for
ensuring the implementation of educational activities
for the relevant level of HE, approved by the
Resolution of the Cabinet of Ministers of Ukraine dated
30.12.2015 Ne 1187 in the current version.

The implementation of the program involves the
involvement of teachers of the Department of
Automation of Electrical and Mechatronic Complexes
(6 professors, 5 associate professors, 2 senior lecturers),
experts in the chemical and technological and energy
industries, representatives of employers and
stakeholders (Ukrtatnafta, Hydrogen of Ukraine LLC,
Fuel Technologies LLC) in the educational process.

MarepianbHo-TexHiuHe 3a0e3neuenns/Material-technical support

BukopucToByeThes 001aJHaHHS Ta MPOTPaMHE
3a0e3rneueHHs JabopaTopiit kadeapu
aBTOMAaTH3aLlil eNEKTPOTEXHIYHUX Ta
MexaTpoHHuX kominiekciB HH THctuTyTy
eHepro30epekeHHs Ta EHeProMeHEeKMEHTY;
TEXHIYHI MOXKJIMBOCTI MiIMTPUEMCTB, Ha TKUX
3100yBadi MPOXOAATH MPAKTUKY, a caMe
Yxpraraadra, TOB «Bonens Ykpainn», TOB
«[lanuBHi TexHoINOTI», [HCTUTYT TpaHCIOPTY
HadTH, YKpTpaHcras, TOLIO.

The equipment and software of the laboratories of the
Department of Automation of Electrical and
Mechatronic Complexes of the Institute of Energy
Saving and Energy Management are used; the technical
capabilities of the enterprises where applicants undergo
internships, namely Ukrtatnafta, Hydrogen of Ukraine
LLC, Fuel Technologies LLC, Institute of Qil
Transport, Ukrtransgaz, etc.
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Indopmaniiine Ta HaBYAJIBLHO-MeTOAHYHE 3a0e3NeYeHHs/

Information and methodical

support of the educational process

[Ipu opramnizartiii Ta mpoBeIeHI OCBITHEOTO
MPOLIECY 3aCTOCOBYIOTHCS PECYPCU HAYKOBO-
TexHIuHOI 010mioTeku im. I'.1. Jlerncenka KIII
iM. Iropst CikopchKkoro
(https://www.library.kpi.ua), indopmarriini
pecypcu kadenpu aBToMaTH3aiii
EIEKTPOTEXHITHUX Ta MEXaTPOHHUX KOMILICKCIB,
JUCTAHIIMHI KypCU IUCIUILTIH, eJIEKTPOHHA 0a3a
HayKOBO-METOJAUYHUX JIKEPETI.

When organizing and conducting the educational

and Technical Library of Igor Sikorsky Kyiv
Polytechnic Institute (https://www.library.kpi.ua),

of Electrical and Mechatronic Complexes, distance
learning courses, and an electronic database of
scientific and methodological sources are used.

process, the resources of the G.I. Denysenko Scientific

information resources of the Department of Automation

9 — AkanemiuHa MoOiIbHicTH/Academic mobility

Hanionanbna kpeautHa MobinbHicTh/National credit mobility

MOoXJIHBICTh YKJIaIEHHS YTOJ PO aKaJaeMidHy
MOOLIBHICTb.

Possibility of concluding academic mobility
agreements.

MixHapoaHa KpeAuTHAa MOOLI

bHicTh/International credit mobility

Ha ocHOBi IBOCTOPOHHIX yroJ Mix
HarioransHUM TEXHIYHUM YHIBEPCHTETOM
VYxpainn « KuiBChbKUI MOMITEXHIYHUH iTHCTUTYT
imeHi [ropst CikopchbKoro» Ta HaB4aIbHUMH
3aKJIaJjaMu KpaiH-TIapTHEPiB, YTOJI PO
MDKHApPOJIHY aKaJIeMidYHy MOOLITBHICTB.

On the basis of bilateral agreements between the
National Technical University of Ukraine " Igor

institutions of partner countries, agreements on
international academic mobility.

Sikorsky Kyiv Polytechnic Institute™ and educational

HaBuaHHsi iH03eMHUX 3100yBa4iB BUIIIOI OCBiTH/
Study of Foreign applicants of higher education

INepenbaveHa MOKITUBICTh HABYAHHS
AHMTIUCHKOI0 MOBOIO.

The possibility of studying in English is provided.

12
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2. IEPEJIIK OCBITHIX KOMIIOHEHTIB/ EDUCATIONAL COMPONENTS
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®opma
Ko/ o . Kpenutu I ICYMKOBOTO
Code Ocgitni komnonenTn/Educational Components €KTC/ _ IfOHTpomo/
ECTS credits Final control
measure form
O00B’s3k0Bi (HopmaTuBHi) koMnoHeHTH/Required (standard) components
Huxka 3araabHoi nigroroBku/General training cycle
3001 | IaTenekTyalbHa BIACHICTH T4 TATCHTO3HABCTBO 3 i_%amK /
Final test
: Baik /
3002 | OcHoBH iHXKEHEpIii Ta CTAJIOTO PO3BUTKY 2 Final test
3003 HpaKTI./I‘lHI/.II\/'I Kypc 1HO3eMHOi MOBM s J1JIOBOI 3 i_%aniK /
KOMYHIKaIii Final test
) Baik /
30 04 | MeHeIKMEHT CTapTal-MPOEKTIB 3 Final test
Huxa npodeciiinoi minrorosku / Professional training cycle
: Baik /
[TO 01 | MonenroBaHHS EHEPrETHYHUX MPOIIECIB 4 Final test
ITO 02 | Smart Grid Ta aBTOMaTH3AaI11is1 EHEPTOCUCTEM 5 EKéiI;I;H /
I10 03 GDYHI[al\./ISHTaII.I)Hi OCHOBH PalliOHATBEHOTO BUKOPHCTAHHS . Exzamen /
Tpa,Z[I/II_IlI/IHI./IX 1 aJIbTEPHATUBHUX JKEpE]] €HEeprii B €HEpreTuLl Ta 6 Exam
TPaHCIIOPTI
@yHaaMeHT@LHi OCHOBH PalliOHATBEHOTO BUKOPHCTAHHS ' Sarix /
ITO 04 | TpaguIiiiiHKX i abTEPHATHBHUX JKEPE]] CHEPTii B €HEPreTHIIi Ta 1 -
tpancmoprti. Kypcosa pobora Final test
[TO 05 | TpancnopTyBaHHS Ta 30epiraHHs BOAHIO 5 EK;?(Z[;H /
[0 06 CucremHa iHmeHepif[, €HEeprooIaHICTh Ta HOBi‘THSI 5 3ani1</
eHeproedexTrBHa OioNalMBHA Ta BOJHEBA TEXHIKA Final test
10 07 | Mpaxruka / Practice 14 3aix /
Final test
. . 3axuct /
[TO 08 | BukoHaHHS MaricTepchbKOl IUCepTallii 16 Defence
Buo6ipkosi komnonenTu/Elective components
Huka npogeciiinoi mixrorosku/Professional training cycle
IIB 01 OCBiT_HiIZ KOMITOHEHT 1 3 ®-Karanory/ 5 Ex3amen /
Elective Subject 1 from P-Catalogue Exam
1B 02 OCBiT_HiIZ KOMITOHEHT 2 3 ®-Karanory/ 5 Ex3amen /
Elective Subject 2 from P-Catalogue Exam
IIB 03 OCBi_THiﬁ KOMITOHEHT 3 3 ®@-Karanory/ 5 Ex3amen /
Elective Subject 2 from P-Catalogue Exam
IIB 04 OCBiT_HiIZ KOMITOHEHT 4 3 ®-Karanory/ 4 3ani1< /
Elective Subject 2 from P-Catalogue Final test
IIB 05 OCBiT_HiIZ KOMITOHEHT 5 3 ®@-Karanory/ 4 3ani1</
Elective Subject 2 from P-Catalogue Final test
3aranbpHUN 00CST 000B’I3KOBUX KOMITOHEHTIB/ 67
Total volume of the required components:
3aranpHuil 00CsAT BUOIPKOBUX KOMIIOHEHTIB/ 23
Total volume of the elective components:
OOcHT OCBITHIX KOMIOHEHTIB, 110 3a0€3MeUyI0Th 3400yTTsI KOMIIETEHTHOCTEH 59

susHaueHux CBO/
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Total volume of the educational components aimed at acquisition of competencies
specified in the Higher Education Standard

3ATAJIbHUHM OBCAT OCBITHHOI ITPOI'PAMUA/
TOTAL VOLUME OF THE EDUCATIONAL PROGRAMME

90




3. CTPYKTYPHO-JIOTTYHA CXEMA OCBITHHOI ITIPOTPAMM/
STRUCTURAL-AND-LOGICAL SCHEME of THE EDUCATIONAL PROGRAMME

[ 1 cemectp | 2 cemectp | 3 cemectp |
f N
IHTenekTyanbHa BIACHICTh Ta
MIATEHTO3HABCTBO
\ S

OCHOBH iH)XEHEpii Ta CTaJIoro
DO3BHUTKY

TIpakTruHMiA KYPC 1IHO3EMHOT MOBHM /IS ALIOBOT KOMYHIKAITL

MeHemKMEHT cTapTan- | |
IIDOEKTIB 4 . ) )
CucTeMHa iHXeHepis,
7 ~ €HEeProONIaIHICTh T HOBITHS h 4
DyHIaMEHTAIEHI OCHOBU _eneproedexTuBHa
palioHATBHOTO | | OionajMBHA Ta BOJHEBA HpaKTI/IKa
TEXHIKa
BHKODHCTaHHS
\ J \_ J
_____________________________ .
Kypcosa poGora 7 :
i OCBiTHii KOMITOHEHT | i !
1
i 3 ®-Karamnory |
1
MonentoBaHHS €eHEPTETUIHUX | !
3 = i Bukonanus
npomecis ! s .
i . .
' OCBITHI!I KOMIIOHEHT 2 : MaFICTepCLI(Ol
7 \ i 3 ®-Karanory '
. . : ! Jnucepranii
Smart Grid Ta aBTOMaTH3aIlisg - |
. T 1
€HEProCHUCTEM KOMILIEKCIB i 8 o !
' OcBiTHI} KOMIIOHEHT 3 !
i 3 ®-Karanory [
! 1
TpaHcropTyBaHHS Ta | | 7 :
. 1 . o
30epiraHHs BOJHIO ! OcCBiTHI! KOMIIOHEHT 4 i
A - G J
HopmatusHi OK unkny 3aranbHoi NigrotoBku ! 3 @-KaTanory i
1 S :
! 1
HopmatumeHi OK uukny npodeciinHoi nigrotosku T . ) A
: OCBITHIH KOMITOHEHT 5 |
1
BuGipkosi OK ! 3 ®-Karanory )i
! 1
1

V pasi nasenocmi 6 onuci oceimuvoi npoepamu 6y0b-aKux po3didicHocmell nepesazy mae mexkem ykpaincwykoio mogoio / In case of any differences in interpretation of the information in the educational programme, the Ukrainian text
shall prevail



4. POPMA ATECTAIII 3JOBYBAYIB BUIIIOI OCBITH/
THE FORM OF ATTESTATION FOR DEGREE PURSUERS

Arecraris 3700yBaviB BHIOi OCBITH 32 OCBITHBOIO Mporpamoro «Crajia eHepreTHka: HayKoBi
OCHOBHM Ta BIIPOBADKCHHS O10MAJMBHHUX 1 BOJHEBUX TEXHOJIOTiH» MPOBOAUTHCSI Y (OpMI 3aXHCTY
KBaJiQikamiiHoi poOOTH Ta 3aBEepIIYETHCS BUAAYCI0 JIOKYMEHTY BCTAHOBJIGHOTO 3pa3ka Mpo
MIPUCYDKEHHS HOMY CTYNEHS MaricTpa 3 IPHCBOEHHSIM KBaji(ikallii: Marictp 3 CcTajoi eHepreTHKHU:
HAYKOBI OCHOBH Ta BIPOBA/DKCHHs OlOMAJMBHUX 1 BOJHEBUX TEXHOJIOTIH 3a cmenianbHicTio Gl —
XimivHi TexHoJorii Ta imxkeHepis. Kpamidikariiina poOoTa ONPHIIIOJHIOETHCS IMICIA 3aXHUCTYy Y
peniozutopii 6i6miorexkn KIII im. Irops Cikopcbkoro abo Ha eJNEKTpOHHHX pecypcax Kadempu
aBTOMATH3aIlil eJIEKTPOTEXHIYHUX Ta MEXaTPOHHUX KOMILICKCIB.

OnpumronHeHHs KBami(ikamiifHuX poOiT, MO0 MICTIATH iHPOPMALi0 3 00MEKEHUM JOCTYIIOM,
3MIIACHIOETHCS Y BIATOBITHOCTI 10 BUMOT YHHHOTO 3aKOHOAABCTBA. ATeCTallisl 311HCHIOETHCS BIIKPUTO
1 my6niuno. KBamigikariitna po6oTa He TOBUHHA MICTUTH aKaJeMidyHHH tutariat Ta ¢anscudikarii.

Certification of higher education applicants under the educational program "Sustainable Energy:
Scientific Foundations and Implementation of Biofuel and Hydrogen Technologies" is carried out in the
form of defense of a qualification thesis and is completed by issuing a document of the established
sample on awarding him a master's degree with the assignment of the qualification: Master in Sustainable
Energy: Scientific Foundations and Implementation of Biofuel and Hydrogen Technologies in the
specialty G1 - Chemical Technologies and Engineering. The qualification thesis is published after the
defense in the repository of the Igor Sikorsky Kyiv Polytechnic Institute library or on the electronic
resources of the Department of Automation of Electrical and Mechatronic Complexes.

The publication of a qualification thesis containing information with limited access is carried out
in accordance with the requirements of current legislation. Certification is carried out openly and
publicly. The qualification thesis must not contain academic plagiarism and falsification.

V pasi nasenocmi 6 onuci oceimnvoi npoepamu 6y0b-aKux po3odidicHOCmell nepesazy Mae mekcm ykpaincobkoio mogoio / In case of any differences in
interpretation of the information in the educational programme, the Ukrainian text shall prevail
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5. MATPUIIA BIAIIOBIJTHOCTI IPOTPAMHUX KOMIETEHTHOCTEM
KOMIIOHEHTAM OCBITHbOI IIPOI'PAMU/
COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS
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3K01 + +

3K02 +

3K03 +

DKO1 + + + +

DK02 ¥ +

DKO03 + +

DOKO04 + + +

DKO5 + +

DKO06 + + +

DKO7 +
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®KO08 +

6. MATPULIA 3ABE3IIEYEHHSA ITPOTPAMHUX PE3YJIbTATIB HABUAHHA
BIJINOBIJITHUMU KOMIIOHEHTAMMU OCBITHbOI IPOIT'PAMUW/ COMPLIANCE
MATRIX OF PROGRAMME LEARNING OUTCOMES WITH PROGRAMME

COMPONENTS
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TIPHO1 + + + +
TIPHO02 + +
[IPHO3 + +
TIPHO4 + + +
TTPHO5 + +
TIPHO6 + +
TIPHO7 + + + +
TTPHO8 + + +
TTPHO09 + + +
IIPH10 + + + +
TPH11 + + +
[IPH12 + +




