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MMPO®LJIb ITPOTPAMMU / PROGRAMME PROFILE

1. 3araabHa indopmanis / General information

Hassa nporpamu / Programme name

bioeHepreTHYHI CHCTEMH Ta IUPKYJISIpHA
E€KOHOMIKa: THTETpallis BIAHOBIIOBAHUX JKEPET
CydYacHI IiIXO/IH, TEXHOJIOT1] Ta iIHHOBAIIii /
Bioenergy systems and circular economy:
integration of renewable sources — modern
approaches, technologies and innovations

Tun nporpamu 3a 3mictom / Programme type by
content

3aranpHa mporpama MiABUIICHHS KBamidikamii /
General professional development programme

@®opma HaBuanHs / Form of study

3mimana (JIeKUiHHII MaTepian AUCTaHIIHO,
npakTU4Hi poboTH aynutopao) / Mixed (lecture
material remotely, practical work in the classroom)

L{inboBa rpyna / Target group

CIIyXaui 3aKJIaJiB BUIIOI OCBITH;

NpaliBHUKY Ta IEPCOHAN MiANPUEMCTB arpapHoi
ranysi, eHepreTHYHol ramysi, ramysi
MaIInHOOY/TyBaHHS;

¢i3ngHMIX 0Ci0 MiATPHEMHUIIBKOT TiSUTBHOCTI. /
students of higher education institutions; employees
and staff of enterprises in the agricultural, energy,
and machine-building industries; individuals
engaged in entrepreneurial activities.

OO6c¢sr nporpamu / Programme scope

60 roauH, 2 kpeaut EKTC

TpuBamicTh IpOrpaMu Ta Opraxi3allis HaBYaHHSI
/ Programme duration and study organisation

10 naBuanpHux aHIB / 10 training days

Moga(u) Bukiananus / Language(s) of
instruction

Ykpainceka MmoBa / Ukrainian language

Hampsim(u) miaBuieHHs kBaiikariii, sskui
(s1xi) oxoruttoe porpama / Area(s) of
professional development covered by the
programme

["'muboki rexHomorii /Deep Tech General

[lepenik npodeciiHMX KOMIIETEHTHOCTEH, Ha
[T1IBUIIICHHS PIBHS SKUX CIPSIMOBAHO MPOTPaMy
/ List of professional competencies that the
programme aims to improve

31aTHICT aHAJI3yBaTH €HEPreTHYHI CUCTEMH Ha
OCHOBI B1IHOBIIIOBaHUX JKEPET €Heprii,
OLIIHIOBATH 1X CHEPTeTHUHY €()EeKTUBHICTb,
€KOJIOT14HI NIepeBaru Ta MOKJIMBOCTI iHTErpaii y
CyYacHi EHepreTU4HI MEPexi.

YMIHHS 31HCHIOBATH TEXHIKO-EKOHOMIYHE
0oOTpyHTYBaHHS O10€HEPTETUYHUX TEXHOJIOT1H,
BKJIFOYHO 3 BUOOPOM THUITYy CUPOBUHH, 00JIaJTHAHHS
Ta NMUISIXIB YTUJII3aIli1 BIIXO/IIB.

KoMIieTeHTHICTh Y 3aCTOCYBaHHI CUCTEMHOTO
M1IX0y Ta OIIHKH XKUTTeBOro UKy (LCA) mst
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BU3HAYEHHS CTAJOCTI 010€HEPTreTUYHHX MPOLECIB 1
TEXHOJIOT1i.

KommereHTHICTh Yy BHUKOpPUCTaHHI 1HHOBALIMHUX
TEXHOJOTI Ta 1HXEHEpHOro JAu3aiiHy Ui
MIJBUINCHHS  €(QEeKTUBHOCTI, HAIIMHOCTI  Ta
cTajocTi OloeHepreTuyHUX mporeciB. / Ability to
analyse energy systems based on renewable energy
sources and to assess their energy efficiency,
environmental benefits, and integration potential
into modern energy networks.

Ability to carry out the technical and economic
justification of bioenergy technologies, including
the selection of raw materials, equipment, and
waste disposal methods.

Competence in applying a systematic approach and
life cycle assessment (LCA) to determine the
sustainability of bioenergy processes and
technologies.

Competence in using innovative technologies and
engineering design to improve the efficiency,
reliability, and sustainability of bioenergy

processes.
Vxianau(i) mporpamu / Programme Tperyo Muxkosa [mapioHOBHY, TOKTOP TEXHIYHHUX
developer(s)/ HayK, mpodecop

Uy6a B’siuecnaB BomonumupoBud, KaHauaaT
TEXHIYHUX HAYK, JOICHT

Masyp Tersna ['puropiBna, qupexrop IITH BHAY,
noreHT, ipncsvm@btsau.edu.ua

2. 3aranbHa meta / General objective

[Iporpama HampaBieHa Ha TIiABUINEHHS €()EKTUBHOCTI OCBITHM 3a paxyHOK IHTErparii BHUIIMX
HABYAJBHUX 3aKJIaJiB B I1HHOBAIliiHI E€KOCHUCTEMH Ta JIAHIIOTH CTBOPEHHS BapTOCTi €Bporu.
@dopMyBaHHS y CIIyXadiB CHCTEMHOI'O PO3yMIHHS CyYaCHHMX HiJAXOJIB 0 PO3BUTKY O010€HEPTeTUUHUX
CHCTEM y KOHTEKCTI IUPKYJISIPHOI EKOHOMIKH, 03HAHOMJICHHSI 3 TEXHOJIOT1IMU [IEPETBOPEHHs OioMacH
Ta BIJIXOAIB Yy €HEprilo, a TakoX HaOyTTs 3HaHb 1 MPAKTUYHUX HABUYOK 3 OLIHKH €(EeKTUBHOCTI,
€KOJIOT1YHOCTI Ta iHHOBAIiMHOCTI 6ioeHepreTnuHuX cucteM. / The programme aims to increase the
effectiveness of education by integrating higher education institutions into innovative ecosystems and
value chains in Europe. It seeks to provide students with a systematic understanding of modern
approaches to the development of bioenergy systems in the context of the circular economy, familiarise
them with technologies for converting biomass and waste into energy, and equip them with the
knowledge and practical skills required to assess the efficiency, environmental performance, and
innovativeness of bioenergy systems.

3. OuikyBaHi pe3yabTaTn HapuyaHHs / Expected learning outcomes

3a pe3ynbTaTaMM HaBUYaHHS ClyXadl MaroTh JeMOHCTpyBatu: / As a result of the training, participants
should demonstrate:

3HaHHs / knowledge OCHOBHMX MOHSITh, NPUHIIUMIB Ta KOHUEMIii
0ioeHepreTHKM i HMPKYJIAPHOI €KOHOMIKH, 1X
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B32€MO3B’ 30K 1 POJIb y 3a0€3MeUeHHI CTaIOT0
[PO3BUTKY;

TUMIB OioMacu Ta BiAX01iB, NPUAATHUX I
eHepreTHYHOI0 BUKOPHUCTAHHS, iXH1 Pi3UKO-
XIMIYHI BIACTUBOCTI, TOTCHITIAN 1 MUISXH 3aTyYeHHS
y BUPOOHHUIITBO €HEPTi;

CY4YaCHi TE€XHOJIOTII epeTBOPeHHA OiomacH B
eHepri — aHaepoOHe 30pOKyBaHHS,
razudikaiis, mposmi3, 6ioau3enb, 6i0eTaHo,
KOMOIHOBaHI IPOIIECH;

MeTO/iB OI[IHIOBAHHSI €eHEPIreTHYHOI 0,
€KOHOMIYHOI0 Ta €KOJOTIYHOI0 MOTEHIiaay
DioeHepreTHYHUX CHCTEM.

Cy4acCHHX TeHJeHUil, IHHOBaliiilHuX HANPAMIB
Ta NEePCHeKTHBH PO3BUTKY 0i0CHEPreTHKH B
Ykpaini Ta y cBiTi. / basic concepts and principles
of bioenergy and the circular economy, their
interrelationship, and their role in ensuring
sustainable development;

types of biomass and waste suitable for energy
use, their physical and chemical properties,
potential, and pathways for their use in energy
production;

modern technologies for converting biomass into
energy, including anaerobic digestion, gasification,
pyrolysis, biodiesel, bioethanol, and integrated
processes;

methods for assessing the energy, economic, and
environmental potential of bioenergy systems;
current trends, innovative directions, and
prospects for the development of bioenergy in
Ukraine and worldwide.

yminns / skills

aHaJIi3y Ta MOJENIOBaHHS 010€HEPreTHYHUX
MIPOIIECIB;

BUKOPUCTAHHS IIU(PPOBUX TEXHOJIOTIN i CHCTEMHOTO
MiIX0/Ty B YIIpaBIiHHI 010€HEPreTHYHIUMHU
yCTaHOBKaMH;

[PO3pO0JIEHHS IHTETPOBaHUX pillIeHb Y chepl
B1JIHOBJTIOBAaHO1 €HEPTETUKU BIAMOBITHO 10
[PUHLIMIIIB CTAJOr0 PO3BUTKY Ta HUPKYJISPHOCTI; /
analysis and modelling of bioenergy processes;
application of digital technologies and a systems
approach to the management of bioenergy facilities;
development of integrated solutions in renewable
energy in line with the principles of sustainable
development and circularity.
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HaBUuKHM / abilities

OLIIHIOBAaHHS TIOTEHIIATy OiomMacH;

BUOOPY TEXHOJIOTIH ;

BH3HAYEHHS! €KOHOMIYHOI JOLIJIBHOCTI
BIIPOBAKEHHS 010€HEPreTUYHUX MPOEKTIB. /
assessment of biomass potential;

selection of technologies;

determination of the economic feasibility of

implementing bioenergy projects.

4. Buki1agaHHs Ta HABYaHHS (MeTOAU HABYAHHSA, (JOPMM NPOBEEHHS HABYAJIbHUX 3aHATH)

HaBuanHs Moxe 37iiicCHIOBaTHCS Ha HaBYanbHiK matgopmi Moodle BNAU, YouTube, Google caiit
BHAY, sike BKJIIOYa€ OnpalfoBaHHs IHTEPAKTUBHUX JIEKI[il, BAKOHAHHS MTPAKTUYHUX 3aHSTh,
CcaMOCTil{HE OTpAaIfOBaHHS 3alPOINIOHOBAHKUX PECYPCiB, TECTOBHI KOHTPOJIbh 3HAHB

5. OuinoBaHHs i GopMH MOTOYHOT 0, MiICYMKOBOI0 KOHTPOJIIO

KpuTepii oriHIOBaHHSA Ta X MUTOMa Bara y
I11/ICYMKOBI# ortiHii (%)

[IpoxomkeHHs AucTaHIiitHOrO HaBYaHHA — 70%
[TincymkoBuit KOHTPOIL — 30%

dopma miICyMKOBOTO KOHTPOJIIIO

TecryBaHHs
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CTPYKTYPA IPOTPAMHU

Ha3zBa po3ainy Ta Ttemu /
Section title and topics

KinekicTb rogun /
duration in hours

y TOMY 4HCi /

including

JlexTop / Lecturer
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1 [3arampHi BiJOMOCTI PO MPOEKT 12/0,4| 2 8 Vice-Rector for

COPILOT, mo peamnizyeTbcs B paMKax
[rimiatueu EIT HEI «Po30ymoBa
IHHOBAIIIMHOTO MTOTEHITIATy BHIIO1
OCBITHY./

General information about the
COPILOT project, implemented as part
of the EIT HEI Initiative ‘Building the
Innovation Capacity of Higher
Education’.

Tema 1: Beryn 1o GioeHepreTtuxku ta
HHMPKYJIAPHOI EKOHOMIKH

(ITonsiTTst 6ioMacu, Oi0OCHEpPreTHKA,
6i0cHUpOBHHA, X POJIb Y TNI00ATBHIN
eHepreTuyHii Tpanchopmartii.
KoHnrernirist IUPKyJISPHOT eKOHOMIKH:
3aMiHa JIHIHHOI MOIeNi «BHI00yTOK-
BUTOTOBJICHHS-BUKHU» Ha MOJICIIb
3aMKHYTHX IIHKJIiB.

bioenepreTuka sk iHCTpYMEHT
peaizallii MpUHIIMITB CTaNIOCTI.) /
Theme 1: Introduction to Bioenergy
and the Circular Economy

(This theme introduces the fundamental
concepts of biomass, bioenergy, and bio-
based raw materials, emphasizing their
role in the global energy transition. It

examines the principles of the circular|

Educational,
Educational and
International Activities,
Bila Tserkva National
Agrarian Universit
Doctor of Agriculture,
Professor,
Tetiana Dyman




economy, focusing on the transition
from the linear
extract-manufacture—dispose model to
closed-loop systems. Special attention is
given to bioenergy as a key instrument]
for implementing sustainability
principles in the energy sector.)

Tema 2: TexHoJI0Til IEepeTBOPEeHHS
O0ioMacu Ta BigXoaiB y eHepriio
(Tunu 6ioMacu (3aJIMIITIKOBA, BIAXOIU
arpo/JicoBOro rocrnoAapcTBa, XapuoBi
BiJIXOJIN) Ta X XapaKTEPUCTHUKHU.
OcCHOBHI TEXHOJIOT1i: aHaepOOHE
30poKkyBaHHs (6iora3), razudikaris,
ipoJi3, KOMOIHOBaHI MPOLECH,
0loau3enb, 010€TaHOI.
BuMoru 10 cupoBUHH, €HEpreTHYHA
e(eKTHBHICTh, TPOOJIEMH Ta
oOMexeHHs. ) /
Theme 2. Technologies for
Converting Biomass and Waste into
Energy
(Types of biomass, including residual
biomass, agricultural and forestry
waste, and food waste, and their main
physical and chemical characteristics.
Overview of key  conversion
technologies such as anaerobic
digestion (biogas production),
gasification, pyrolysis, combined and
hybrid processes, as well as liquid
biofuel = production  technologies
(biodiesel and bioethanol). Analysis off
feedstock requirements, energy
efficiency indicators, technological
challenges, and limitations of biomass
and  waste-to-energy  conversion
systems).

12/0,4

AcwucteHT kadeapu
€JIEKTPOCHEPIeTUKH,
EIeKTPOTEXHIKH Ta
€IeKTPOMEXaHIKH,
Owmapos I.C.

Kannunar Oiooriaaux
HayK, JOIEHT Kadeapu
CaJI0BO-ITAPKOBOTO

roCIo/1apcTBa,
Kpyna H.M.-

Assistant,
Department of electric
power, electrical
engineering and
electromechanics
Ivan Omarov

Associate professor,
Department of
landscape gardening
Natalia Krupa




Tema 3: InTerpauisi OioeHepreTH4HMX
CHCTEM Y IUPKYJISAPHi JAHIIOTH

( Konnemnmii: kackajgHe BUKOPUCTaHHS,
«BIIXOM SIK PECype», IHAYCTpiaTbHUN
cum6io03. [Tpukmanu cucrem: Giorazosi
YCTaHOBKH 13 BUKOPHCTAHHSIM Xap4OBUX
1 arpo-BiIXoIiB, MOBEPHEHHS 3aJIHIIKIB
y IPYHT (emKecTat, 6iouap) TOIIO
Moneni 6araroakTOpHO1 iHTeTparii:
€HepreTuka + CuUTbChKe rocIoIapcTBo +
Bixomau.) /

Theme 3. Integration of Bioenergy
Systems into Circular Value Chains
(This theme focuses on the integration
of bioenergy systems into circular value
chains within the framework of
sustainable development. Key concepts
include cascade use of resources, the
principle of “waste as a resource,” and
industrial symbiosis. Students examine
practical examples such as biogas plants
utilizing food and agricultural waste,
with particular attention to the return of
process residues (e.g., digestate and
biochar) to the soil. The theme also
explores models of multifactorial
integration that combine energy
production, agricultural systems, and
waste management).

12/0,4

Jouent xadenpu
€JICKTPOCHEPTETHKH,
€JIEKTPOTEXHIKH Ta
€JICKTPOMEXaHIK!
Uy6a B.B.

JloneHT xadenpu
3arajbHOI €KOJIOTII Ta
ekoTpodoJtorii
Maszyp T.T.

Associate professor,
Department of electric
power, electrical
engineering and
electromechanics,
Viacheslav Chuba

associate professor of
the Department of
General Ecology and
Ecotrophology
Tetiana Mazur

Tema 4: InnoBauii, uudposizauis Ta
cucTeMHM# nmiaxia y 0OioeHepreruui
( HoiTHi TexHOMIOTI{: MOAYIIBHI
ra3zugikatopu, BUpOOHUITBO Oiouapy,
Oiometany, yrmmizaiis COo.
Ponb nudposux texnosnorii, [oT,
MITYYHOTO 1HTEJEKTY Y KOHTPOJTI,
orntuMmizanii 010eHepreTHYHNX
YCTaHOBOK.
CucreMHUH MiIXiA: aHAI3 KUTTEBOTO
nukiny (LCA), mOKa3HHKH pecypcHOT
e(eKTHUBHOCTI.) /
Theme 4: Innovation, Digitalisation,
and a Systematic Approach in
Bioenergy
(This theme focuses on modern
technological and digital innovations in
the bioenergy sector and the application
of a systemic approach to the design,
operation, and assessment of bioenergy
systems.
Topics include:

e Advanced bioenergy

12/0,4

AcmnipaHTka Kadenpu
3eMIIepoOCTBa,
arpoximii ta
I'PYHTO3HABCTBA,
Humans H.O.

Kaumunar texaiyHux
HayK, JOIEHT Kadeapu
CJICKTPOCHEPIeTHKH,
CJICKTPOTEXHIKH Ta
eJIEKTPOMEXaHIKH,

Yy6a B.B.

Postgraduate,
Department of
agriculture,
agrochemistry and soil
science
Natalia Dyman,

Associate professor.




technologies, including modular
gasifiers, biochar production,
biomethane production, and CO>
utilisation.

e Application of digital
technologies, the Internet of
Things (IoT), and artificial
intelligence for monitoring,
control, and optimisation of
bioenergy plants.

e Systemic and holistic
approaches to bioenergy
systems, including life cycle
assessment (LCA) and resource
efficiency indicators).

Department of electric
power, electrical
engineering and
electromechanics

Viacheslav Chuba

Tema 5: Ctanuii po3BHTOK Ta
€KOHOMiKa 0ioeHepreTHYHHUX CHCTEM
Y KOHTEKCTI HUPKYJISIPHOCTI
(ExoHOMIYHI acrieKTH: Oi3HEC-MOJICTI,
MYJIBTHIOXOJIHI CHCTEMH (€HepTis +
I00puBO + OIOMPOAYKTH) Ta
(dhiHaHCYBaHHS.

[ToniTrKa Ta HOPMAaTUBH: MiATPUMKA
BiJTHOBJTFOBAHHX JKEPET,
CTUMYJIIIOBaHHS 010€HEPTeTHKH,
1HTEerpaIlis y TUPKYISIPHY €KOHOMIKY.
[lepcrieKTHBH CTAIOTO PO3BUTKY:

3B 30K 3 KJIIMAaTUYHUMH LIIIMHU,
BIIHOBIIEHHS €KOCHUCTEM, COLIaIbLHI
acrekTH.) /

Theme 5: Sustainable Development
and Economics of Bioenergy Systems
in the Context of Circularity
(Economic aspects: business models,
multi-income systems (energy +
fertilisers + bioproducts), and financing.
Policy and regulations: support for
renewable energy sources, promotion of
bioenergy, and integration into the
circular economy.

Prospects for sustainable development:
links to climate goals, ecosystem
restoration, and social aspects.)

10/0,34

JlonieHT Kadenpu
reoiesii, 3eMJIeyCTPOrO
Ta 1HXeHepii
0e3MiIOTHUX
TEXHOIOT1H
Kaminenska O.B.

Associate professor
Department of geodesy,
land management and
engineering of
unmanned technologie
Oksana Kaminetska,

[TizcyMKOBHUI1 KOHTPOJb PE3YIbTATIB
HaBuaHHs / Summative assessment of
learning outcomes

2/0,06

3aBiqyBau Kadenpu
€JIEKTPOCHEPIeTUKHY,

EJIEKTPOTEXHIKH Ta

€IeKTPOMEXaHIKH,
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npodecop
Tpery6o M.I.

Head of department
electric power, electrical
engineering and

electromechanics,
professor
Mykola Trehub
PA3OM 60/2 | 10 10 40

3aBigyBad kadeapyu eICKTPOCHEPTETUKH,
€JIEKTPOTEXHIKU Ta EJIEKTPOMEXaHiKu, Ipodecop Mukoaa TPEI'YB
JoneHT kadeapu eneKTpoeHEePTreTHKH,
€JIEKTPOTEXHIKHU Ta €IEKTPOMEXaHIK1 B’siuecaaB HYBA
JIMpeKTop IHCTUTYTY HICJIAIUIIIOMHOTO
HaBuyaHHsi BHAY, monenrt Teraua MA3YP




