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MNMocunaHHA Ha AucTaHLUinHKI pecypc (Google classroom - K00 docmyny
Hadaemobca 8UKAAO0aYeM Ha nepuwomy 3aHAmMmi).

Po3amilieHHA Kypcy

Mporpama HaB4YaNbHOI AUCLUNAIHU
1. Onwuc HaBYanbHOI AUCUMNAIHMK, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYaHHA

OCHOBHOI MeTO HaB4Ya/bHOI AUCUMNNIHN «BUPOBHMLTBO TENNOBOT i eNeKTpUYHOI eHeprii 3 biomacw.
BupobHMuTBO biorasy i biomeTaHy» € OTPMMaHHA acnipaHTamMu 3HaHb B 061acTi BMKOPUCTaHHA
Bi4HOB/IIOBAHUX AXKepen eHeprii B eHepreTuLi i NaAMBHO- eHepreTMMHOMY Komnnekci. Kypc cknagaeTbca
3 ABOX pO3AiniB: «BUpobHULTBO TEN/IOBOI i €1eKTPMUUHOI eHeprii 3 6iomacu» Ta «BupobHMUTBO bBiorasy i
biomeTaHy».

B nepwomy posaini po3rnagaoTbCsl OCHOBHI BNAcTMBOCTI TBepAoi biomacu ik nanvea Ta HaNPAMKM i
eHepreTMYHOro BUKOPUCTAHHA, TEXHONONIYHI aCNeKTM CnantoBaHHA 6iomacy B eHepreTMYHMX yCTaHOBKAX.
HaBeaeHi npuknagm BNpoBaAKeHHA NPOEKTIB EHEPreTUYHOro BUKOPUCTAHHA TBepAoi biomack B YKpaiHi
Ta iHWWX KpaiHax, NpoaHani30BaHi OCHOBHI TEHAEHL,i Ta NePCNeKTUBU PO3BUTKY BUPOBHMLTBA Tenn0BOi
Ta €N1eKTPUYHOI eHeprii 3 biomacu.

Y ppyromy posgini posrnagaloTbCA TEOPeTMUYHi OCHOBM MpoLecy MeTaHoBOro 6pogiHHA, BMAM Ta
XapaKTEPUCTUKN CUPOBUHU ANs BUPOOHMUTBA biorasy, TEXHONOrIYHI cxemn 6iorasoBmx yCTaHOBOK Ta ix
OCHOBHi enemMeHTH, TUMWU Ta KOHCTPYKLii aHaepobHux depmeHTepiB, CKNag Ta BAACTMBOCTI biorasy,
MeToAM OYUCTKKU Ta 36arayeHHna biorasy Ao HGiomeTaHy, a TAaKOXK NepPCneKTUBHI iHHOBAUiMHI TexHonoril
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BUPOOHULTBA BigHOB/OBAHOrO MeTaHy. HaBegeHo npuKNagM NPOEKTIB BUMPOOHMUTBA 6Giorasy Ta
6iomeTaHy B YKpaiHi Ta B CBITi.

TaKoX B KypcCi pO3rnafatoTbCa TEOPETUYHI OCHOBU EKOHOMIKW eHepreTUYHUX NPOeKTiB. 30Kpema NUTaHHA
€KOHOMIKM NpPOEeKTiB BMPOOHULTBA TEN/OBOi Ta eNeKTPUYHOI eHeprii Ta BMKOPUCTAHHA eHeprii Ha
TpaHcnopTi. Po3rnagaerbca NOpPIBHAHHA TEXHONOriM BUMPOOHMUTBA eneKkTpoeHeprii 3a npuBeAeHO
BapTicTIO BUPOOHMLTBA eHeprii (LCOE).

MpocnyxaBlwm Kypc acnipaHTX NOBMHHI BMiTM camoCTiMHO dopmyntoBaTH 3a4adi, BUKOHYBATM AOCAIAHO-
KOHCTPYKTOPCbKi po60TK Ta aHaNITUYHI AOCNiaKeHHA, pobuTn obrpyHTOBaHI BUCHOBKM LLOAO TEXHOOTIN
eHepreTMYHOro BUKOPUCTAHHA Giomacu, Giorasy Ta HiomeTaHy, a TaKOX EKOHOMIKM eHepreTMyHuXx
NPOEKTIB.

HaByaHHA Ma€ po3BUHYTK y acnipaHTiB HACTYMHI KOMMNETEeHTHOCTI:
30ATHICTb:

- NPOAYKYBATM HOBI iAel, po3B'A3yBaTM KOMMNIEKCHI Npobaemun y TenNoeHepreTUYHil ranysi, npodecinHin
Ta/abo AoCNiAHULBbKO-IHHOBALLiMHIN AisNbHOCTI;

— npoBOoAnNTU BJ1aCHE HAayKOBeE ,CI,OC/'IiLI,)KEHHﬂ, Pe3ynbTath AKOro MakoTb HayKOBY HOBU3HY, TEOPETUYHE Ta
NPAaKTUYHE 3HAYEHHA,

3K01. 3aaTHicTb A0 abCTPAKTHOrO MUC/IEHHS, aHai3y Ta CMHTEe3Yy;
3K02. 3gaTHicTb NpautoBaTU B MiXKHAapPOAHOMY KOHTEKCTI;

3K03. 3aaTHicTb po3B’A3yBaTM KOMMNAEKCHI Npobiemun y chepi TenoeHepreTMkM Ha OCHOBI CUCTEMHOTO
HAYKOBOTO CBITOrNAAY Ta 3ara/lbHOrO Ky/JbTYPHOrO KPyro3opy i3 4OTPUMAHHAM NpUHUKUNIB NpodeciinHol
eTUKM Ta aKaZemiyHoi JobpoyecHoCTi;

CKO1. 3paTHiCTb BUKOHYBATU OPUriHaNbHI AOCNIAXKEHHA, AOCAraTU HAYKOBI pe3y/ibTaTu, AKi CTBOPIOIOTb
HOBI 3HaHHA Y chepi TENNOEHEPTETUKM Ta AOTUYHUX 0 HET MiXANCLUNAIHAPHMX HAaNnpAMaX;

CKO4. 3paTHicTb BMABAATM, CTaBUTU Ta BUPiIYBaTM nNpobsemun AOCNiAHULBKOrO Xapaktepy y coepi
TEeNN0EeHepPreTUKM, OLLIHIOBATU Ta 3abe3neyyBaTh AKICTb BUKOHYBAHUX AOCNIAKEHb.

Micnha 3acBOEHHA HaB4YaNbHOI AMCUMMAIHM acCnipaHTUM MalTb NPOAEMOHCTPYBATM TaKi pe3ynbTatu
HaBYaHHA:

3HAHHA:
— TEXHONOTIYHMX ACNEKTIB CNantoBaHHA 6iomacK B eHepreTMYHMX yCTaHOBKaX;

- MeTOoAjiB PO3paxyHKy Ta MPWUHLMMIB ynpasBaiHHA npouecom BMpobHMUTBa biorasy B aHaepobHMx
dbepmeHTEpax.

YMIHHA:

- OpraHi3oByBaTW pe3ynbTaTUBHY NPOdECiHY AiANbHICTb IHAUBIAYANbHO i K YeH KOMAHAW;
- BMKOHYBaTW NowyK, 06pobneHHA Ta aHani3 iHpopmalii 3 pi3HUX axxepen.

PHO1. MaTtn nepefoBi KoHUeNTyanbHi Ta MeTOAONOrYHI 3HAHHA 3 TenJIoEHepreTUKU i Ha MeXKi
npeaMeTHUX rany3emn, a TakoX A0CNiAHULbKI HAaBUYKKM, AOCTATHI 415 NPOBeAeHHA HAYKOBUX i NPUKNAAHUX
AOCNIAXKEHb Ha PiBHi OCTaHHIX CBITOBUX AOCATHEHb 3 TEN/JI0EHEPreTUKM, OTPMMAHHA HOBUX 3HaHb Ta/abo
3[iMCHEeHHSs iHHOBAL,i.



PHO2. BinbHO npe3eHTyBaTM Ta obrosoptoBaTn 3 daxiBuAMK i HepaxiBUAMM pe3ynbTaTh AOCNIOKEHD,
HAyKOBI Ta NPMKAaAHI Npobaemu TennoeHepreTUKM AeprKaBHOK Ta IHO3EMHOK MOBaMM, KBanipikoBaHO
BinobOpaxkaTM pe3ynbTaT AOCAIAKEHb Y HAayKOBMX Mybnikauiax y NpoBigAHUX MiXHAPOAHWUX HAyKOBMUX
BUOAHHAX.

PHO4. Po3pobnATv Ta AOCNiAXKYBATM KOHUENTYasbHi, MaTeMATUYHI i KOMN'IOTEPHI MoAeni Npouecis i
cuctem, ePeKTMBHO BUKOPUCTOBYBATH IX AN OTPMMAHHSA HOBMX 3HaHb Ta/abo CTBOPEHHSA iHHOBALNHUX
NPOAYKTIB Yy TEN/I0OEHepreTmLi Ta AOTUYHUX MIXKAUCUMUNNAIHAPHUX HaNPAMaX.

PHOS. MnaHyBaTH i BUKOHYBaTK eKCNepMMeHTanbHi Ta/abo TeopeTnyHi AOCNIAYKEHHS 3 TEN/I0eHEPreTUKN
Ta AO0TUYHUX MIKAUCUMNAIHAPHUX HANPAMIB 3 BMKOPUCTAHHAM CYYAaCHUX [HCTPYMEHTIB, KPUTUYHO
aHani3yBaTU pe3yabTaTuM BAACHUX AOCAIAMEHb i pe3ynbTaTu iHWKUX AOCNIAHWUKIB Y KOHTEKCTI yCbOro
KOMMNAEKCY Cy4aCHUX 3HaHb WOA0 A0CNIAXKYBAHOI Npobaemu.

PHO6. Po3pobnatn Ta peanizoByBaTU HayKoBi Ta/abo iHHOBaUjiMHI iHXeHEpHi NPOeKTW, AKi AaloTb
MOX/IMBICTb MEPEOCMUCIUTU HasiBHE Ta CTBOPUTU HOBE LjilicHe 3HaHHA Ta/abo npodeciliHy NPaKTUKY i
pO3B’A3yBaTU 3Haudylli HAyKOBi Ta TEXHONOrIYHIi NpobaeMn TEenNOeHEepPreTUKU 3 A0TPUMAHHAM HOPM
aKageMivyHOI eTUKM i BpaxyBaHHAM cOLiaIbHUX, EKOHOMIYHUX, EKONOTIYHUX Ta NPaBOBUX aCMEKTIB.

PHO7. 3acTtocoByBaT Cy4acHi iHCTPYMEHTU i TEXHONOTII MoLIyKy, 06pobneHHA Ta aHanisy iHbopmalir,
30Kpema, CTaTUCTUYHI MeToaM aHanisy pgaHux Benukoro obcary Ta/abo cKnafHOi  CTPYKTYpW,
cneuianizoBaHi 6asn gaHuX Ta iHGOPMaLLiNHI cuctemum.

2. MpepekBi3anT Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NOTIUHIN CXeMi HaBYaHHSA 33
BigNoBigHOI0 OCBITHLOIO NPOrpPamolto)

BuBueHHsA Kypcy «BupobHMUTBO TennoBoOi i enekTpuyHoi eHeprii 3 6iomacu. BupobHuurso 6iorasy i
6iomeTaHy» 06a3yeTbCA Ha TaKWUX CMeLiaZibHOCTAX, WO BK/AKYEHI A0 Nepeniky Hanpamis, 3a AKMMU
3[iMCHIOETbCA NiAroToBKa ¢axiBuiB y BULLMX HAaBYa/IbHMX 3aKNaAax 3a OCBITHbO-KBaJlidiKaUiMHMM piBHEM
marictpa: «TennoeHepretuka», «Tennodizmka», «Tennosi enekTPUYHI CTaHLii», « TexHonorii TeNNOHOCIIB
Ta Na/sMBa Ha TEN/IOBUX ENEeKTPOCTAHLIAX», KEHEePreTUYHUIN MEHEKMEHT».
OTpuMmaHi NPaKTUYHi HaBWYKWM Ta 3aCBOEHI TEOPETMYHI 3HAHHA Mig 4ac OnaHyBaHHA HaBYa/NbHOI
ANCUMNNIHN «BUPOBHMLTBO TEnnoBOi i enekTpuyHoi eHeprii 3 biomacu. BupobHuuTBO biorasy i
b6iomeTaHy» MOXXHa BMKOPWUCTOBYBATU B MOAANbLIOMY Nig Yac BUMBYEHHS cneuianisoBaHWUX AMCUMNANIH
di3nKo-eHepreTMYHOro UMKAY, Wo 3abesneyye iHAMBIAYabHY HAYKOBY pobOTY acnipaHTiB.

3. 3MmicT HaBYaNbHOI AUCUUNNIHN
Po3gin 1 BukopucraHHA TBepAaoi 6iomacu K nasiMBa Ha KOTE/IbHUX
Tema 1.1 OCHOBHi HaNPAMKKN eHepreTMYHOro BUKOPUCTAaHHA TBepaoi biomacu

Tema 1.2 OcHOBHI BNacTMBOCTI TBepA0i Biomacu AK NanuBa, Wo BNANBAOTb Ha 1l BUKOPUCTAHHA

Tema 1.3 MigrotoBKa 6iomacu A0 cnantoBaHHA B €HEPreTUYHMX YCTaHOBKAX Ta KOHTPO/Ib AKOCTi Na/IMBHOI
CUPOBUHU

Tema 1.4 BukopucTaHHA TBEpAOi 6iomacy B aBTOHOMHOMY Ta LLEHTPaNi30BaHOMY TEN/I0ONOCTaYaHHi
Tema 1.5 Tennosi akymynatopu Ta TennoyTtuaisaTopm
Tema 1.6 BUKkopuctaHHs TBepoi biomacK B MPOMMUCAOBOCTI Ta CiIbCbKOMY rocnoAapcTBi

Tema 1.7 NpuKnagu BNpoBagKeHUX NPOEKTIB EHEPreTUYHOIO BUKOPUCTAHHSA TBepAoi biomacu

Po3pgin 2 BukopucraHHA TBepaoi 6iomacu ak nanmsa Ha TEL, i TEC

Tema 2.1 OCcHOBHIi TexHOoJIorii BUPOOHULITBA eNeKTPUYHOI eHeprii 3 BUKOPUCTaHHAM TBepaoi biomacu



Tema 2.2 OcHoBHi TMNK 6a30BMX eHeproycTaHoBOK anA TELL

Tema 2.3 MNepeBarn Ta HeAONiKN HaNbiINbL PO3NOBCIOAMKEHMX TEXHONOTIN

Tema 2.4 OcobamsocTi 3actocyBaHHA TEL, Ha 6iomaci B LeHTpani3oBaHOMY TEM/IONOCTaYaHHi
Tema 2.5 TEL, i TEC Ha 6iomaci- npuKknagm BNpoBagKeHHA B YKpaiHi

Tema 2.6 TELL i TEC Ha 6iomaci- npuKnagm BNpoBagKEeHHA B iHWKMX KpaiHax

Tema 2.7 Naposi KoTan ana peanizau,ii npoektis TEL, Ta TEC Ha 6iomaci

Po3ain 3 TexHONOriYHiI acneKTH cnantoBaHHA 6iomacu B eHepreTMYHMUX yCTaHOBKax
Tema 3.1 Pi3nKo-ximiuHi OCHOBM cnantoBaHHA biomacu

Tema 3.2 [iBocTagiiHe cnantoBaHHA biomacu

Tema 3.3 Knacudikauia TexHonorin cnantoBaHHA 6iomacu

Tema 3.4 OcobnMBOCTI CNantoBaHHA CONOMM

Tema 3.5 OcHOBHi NnepeBaru Ta HeL,0NIKM TEXHOOTi CNaNtOBAHHSA

Tema 3.6 TexHonOri4HI Npobaemun Npu cnantoBaHHi iomacu

Tema 3.7 EHepreTnyHa epeKTUBHICTb Ta perytoBaHHA KOTANiB Ha biomaci

Po3gin 4 BupobHMUTBO Ten0BOi Ta eNeKTPUYHOI eHeprii 3 6iomacu B EC

Tema 4.1 CratuctmKa 3 po3suTtky BAE B EC.

Tema 4.2 BupobHMUTBO eneKTpUIHOI eHeprii 3 6iomacu B EC.

Tema 4.3 BupobHuuTtBo TennoBoi eHeprii 3 biomacu B EC.

Tema 4.4 YcnilwHi npuknaan BUpobHULTBA TEN/IOBOI Ta e/IEKTPUYHOIT eHeprii 3 biomacu B EC.

Tema 4.5 MNepcneKkTnsu po3BUTKY bioeHepreTnkm B EC.

Po3gin 5 CuposuHa gna supobHuuTBa 6iorasy

Tema 5.1 Buam ta knacudikauis cMpoBUHM Ans BUPOOHULTBA biorasy

Tema 5.2 XapaKTepUCTUKKM Ta BNACTUBOCTI CUPOBUHMU, LLLO BNANBAOTb HA BUPOOHMLTBO Hiorasy
Tema 5.3 MeToau OLiHKM NOoTeHLiany BUPOOHULITBA biorasy 3 oOKpemMunx BUAiIB CUPOBUHM

Tema 5.4 MeToau Ta epeKTUBHICTb NnonepeHboi 06pobKN CMpPOBUHKU Nepes, 36poaKYyBaHHAM
Tema 5.5 MeTtoan KoHcepBau,ii Ta 36epiraHHA Ce30HHUX TUMIB CUPOBUHMU

Tema 5.6 EKoNorivyHi Ta arpoTexHiyHi acCNeKTU BUKOPUCTAHHA Pi3HUX BUAIB CUPOBUHMU

Tema 5.7 CTaTUCTMKA BUKOPUCTAHHA CUPOBUHU AN BUPOObHMUTBA 6iorasy B YKpaiHi Ta B EC

Po3gin 6 Metoaum i cnopyau ana BupobHuuyrtea biorasy ta 6iomeraHy
Tema 6.1 TeopeTU4Hi OCHOBM TEXHO/IOTiT METAHOBOIO BpoAiHHA

Tema 6.2 Buam 1a ocobamsocTi aHaepobHux epmeHTepis

Tema 6.3 TeXHONOrIYHI CXemu CTaHLi BUpobHMUTBA 6iorasy Ta biomeTaHy

Tema 6.4 OCHOBM TEXHOIOTIYHOIO NPOEKTYBAHHA 6iora3oBumx ycTaHOBOK. MaTepianbHi 6anaHcu



Tema 6.5 NMapameTpu Ta KOHTPOAb Npouecy. IHribiTopn Ta aKkTUBaATOPM Npouecy

Tema 6.6 MeToan Ta cnopyaun nonepeaHboro ounuLeHHaA biorasy

Tema 6.7 MeTtoaun Ta cnopyan 36arayeHHa 6iorasy o 6iomeTtaHy

Po3ain 7 BUKOpUCTaHHA OCHOBHMUX Ta NO6iYHMX NPOAYKTIB TexHoNOrii BUpobHMLTBA Biorasy

Tema 7.1 CKknag, ¢isnyHi Ta NannBHI XapaKTepucTMku biorasy Ta biometaHy

Tema 7.2 BUpobHULTBO eNeKTPUYHOI Ta TENI0BOI eHeprii 3 6iorasy

Tema 7.3 BUpOOHMLTBO Ta BUKOPUCTAHHA CTUCHEHOTO Ta 3pigKeHoro biomeTtaHy

Tema 7.4 BukopuctaHHa CO; Big npouecy 36aradyeHHa 6iorasy go 6iometaHy

Tema 7.5 MeTtoan ob6pobKM Ta BUKOPUCTAHHA gurectaTty

Po3ain 8 CtaH Ta nepcneKTUBMU PO3BUTKY TEXHONOTiA BUpOobHMLTBA Biorasy Ta 6iomeTtaHy

Tema 8.1 MNoTeHuian Ta NOTOYHWUI piBeHb BUPOOHULTBA Biorasy Ta biomeTaHy B YKpaiHi

Tema 8.2 MNMoTeHUian Ta NOTOYHMI piBeHb BUPOOHULTBA Biorasy Ta 6iomeTaHy B EBponi

Tema 8.3 IHHOBAL,HI TexHoNOTiT BUpobHMLTBaA biorasy Ta biomeTaHy

Tema 8.4 Ponb biorasy Ta biomeTaHy y NOM’siKLLIEHHI HacNigKiB 3MiHW KnimaTy

Tema 8.5 TexHiKo-eKOHOMIiUYHi NOKa3HWKKM PoboTH BiorazoBmnx Ta BiomeTaHOBUX CTaHLLiN

Po3ain 9 EKOHOMiIKa eHepreTU4MHUX NPOEKTIB

Tema 9.1 EKOHOMIKa NPOEKTiB BUPOOHULTBA eIeKTPUYHOT eHeprii

Tema 9.2 EKOHOMIKa NPOEeKTiB BUPOOHMLTBA TENNOBOT eHeprii

Tema 9.3 EKOHOMiIKa BUKOPUCTAHHA eHeprii Ha TPaHCNopTi

Tema 9.4 MNopiBHAHHA TEXHONOTiM BUPOOHULITBA e/IeKTpoeHeprii 3a NpuBeAeHOo0 BapTiCTIO BUPOOHMLTBA
eHeprii (LCOE).
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MPaKTUYHMIA MNOCIOHMK 3 BUKOPUCTAHHA Biomacu y MyHiUMNaAbHOMY cekTopi YKpaiHu (anAa
npeacTaBHUKIB AepKaBHMX Ta KOMYHaNbHWUX yCTaHOB) AHTOHeHKo B’ayecnas, 3ybeHko BiTtanin,
OninHuK EBreH, PagyeHko CeitnhaHa // Mporpama po3sutky OpraHisauii 06’eaHaHmx Hauin. — K.:
2017, 62 c. https://uabio.org/wp-content/uploads/2018/01/jkhfin.pdf

MpPaKTUYHUIA NOCIOHUK 3 BUKOPUCTAHHA BiomacK K NasiMBa B MYHiLMNAa/JbHOMY CEKTOpPi YKpaiHu
(Ana npeactaBHMKIB AEprKaBHUX YCTaHOB Ta FPOMAJCbKMX OpraHisauin, Wo npaupotote y coepi
ekonorii) Feoprii Fenetyxa, KOpit Matsees, €EsreH OninHKK, eHuc Kyunit // Mporpama po3sutky
OpraHizaujii  06’egHaHmx  Hauin. - K. 2017, 54 «c. https://uabio.org/wp-
content/uploads/2018/01/ecofin.pdf

MPaKTUYHUIM NOCIBHMK 3 BMKOPUCTAaHHA Biomacu B AKOCTI MasMBa y MYyHILUMMNAZAbHOMY CEKTopi
YKpaiHu (ana npeacraBHUKIB arponpommucaoBoro kKomnnekcy) leopriit Nenetyxa, CemeH [parHes,
MeTpo Kyyepyk, KOpiint MaTteees // Mporpama po3sutky OpraHisauii O6’eaHaHux Hauin. — K.: 2017,
70 c. https://uabio.org/wp-content/uploads/2018/01/biofin.pdf

MiaroToBKa Ta BNPOBaAKEHHA NPOEKTIB 3aMilLleHHA NPMPOAHOro rasy 6iomacoto npu BUPOOHMUTBI
TennoBoi eHeprii B YKpaiHi OniiHnk €.M., AHToHeHKo B.O., Yanaurin C.M., 3ybeHko B.l. //
MpakTU4yHMA nocibHMK 3a pea. . Tenetyxu. — K.: «[Monirpap nnwoc», 2016, 104c.,
http://uabio.org/img/posibnyk-onovlenyi-2016.pdf

renemyxa ., Kpamap B., Enik O., AHmowyk T., Timkose B. KOMNNeKCHWA aHani3 yKpaiHCbKOro
puHKY nenet 3 6iomacu/Comprehensive analysis of the Ukrainian biomass pellets market.
Mporpama po3BuTKY OpraHisauii O6’egHaHux Hauin, 2016. https://uabio.org/wp-
content/uploads/2016/11/kompleksnii_analiz_ukrayinskogo rinku pelet z biomasi.pdf
leopeiti Ffenemyxa, €szeH OniliHuk, B’ayecnae AHmoreHko, Cepeili Yannauzid, Bimanili 3ybeHko,
CeimnaHa PadvyeHko MNpoBeneHHA KOMMNNEKCHOro AOCNIAXKEHHA PUHKY KOTAIB, WO NpaLooTb Ha
biomaci B YKpaiHi // Mporpama po3suTky OpraHisauii O6’egHaHmx Hauih. — K.: 2016, 212 c.
(nocnigykeHHA B paMKax NpoeKTy «Po3BUTOK Ta KomepLiani3auisa 6ioeHepreTMYHMUX TEXHONOTIN Y
MYHiLUMNanbHOMY CeKTopi B YKpaiHi»), https://uabio.org/wp-
content/uploads/2020/04/a _comprehensive study of the market of boilers of biomass in
ukraine.pdf
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https://www.amazon.com/EXPERIMENTAL-RESEARCH-METHANE-FERTILIZATION-PROCESS-ebook-dp-B0BHQNY2TG/dp/B0BHQNY2TG/ref=mt_other?_encoding=UTF8&me=&qid
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Irini Angelidaki, Lars Ellegaard, Anders Hay Sgrensen and Jens Ejbye Schmidt (2002). The anaerobic
process // Environment & Resources, The Technical University of Denmark, Building 115, 2800
Lyngby, Denmark. — 114 p.

Teodorita Al Seadi, Dominik Rutz, Heinz Prassl, Michael Koéttner, Tobias Finsterwalder, Silke Volk,
Rainer Janssen (2008). Biogas handbook // University of Southern Denmark Esbjerg, Niels Bohrs
Vej 9-10, DK-6700 Esbjerg, Denmark. — 126 p.

Knumenko B. H., Masyp A. WU., Cabawyk M. M. KoreHepaunoHHble CUCTEMbI C Tena0BbIMU
ABUraTenamu: cnpaBovHoe nocobue. — B 3-x yacTtax / Yactb 1: O6wme Bonpochkl KoreHepaLMOoHHbIX
TexHonorun. — K.: UMNLU ANKOH HAH YKpauHbl, 2008. — 560 c. ISBN 978-966-8449-26-0
https://uabio.org/wp-

content/uploads/2020/12/T1 zagalni pytannia kogeneratsiinyh tehnologii.pdf

KnumeHko B.H., Masyp A.N., Curan A.U. KoreHepauMoHHble CUCTEMbI C TEMI0BbIMU ABUraTENIAMM:
cnpaso4Hoe nocobue. — B 3-x yacTtax / YacTb 2: Ma30TypbUHHbIE KOTEHEPALMOHHbIE TEXHONOTUN.
— K.: UNU, ANKOH HAH YKpauHbl, 2011.—792 c. ISBN 978-966-8449-27-7 https://uabio.org/wp-
content/uploads/2020/12/T2 gazoturbinni kogeneratsiini tehnologii 07.2011.pdf

KnumeHko B.H., Ma3yp A.U., NMucemeHHbin E.H., Barpuit N.U., Tenetyxa I'.I. KoreHepauMoHHble
CUCTEMbI C TENNOBbIMW ABUraTeNsIMU: cnpaBoyHoe nocobue. — B 3-x yactax / Yactb 3:
MHHOBaAUMOHHbIE TexHoNOrnMK ana koreHepauumn. — K.: UML, A/IKOH HAH YkpauHsbl, 2016.-528 c.
ISBN 978-966-8449-28-4 https://uabio.org/wp-
content/uploads/2020/12/T3 innovatsiini_tehnologii dlia _kogeneratsii.pdf

HaByanbHUiIA KOHTEHT

MeToguKa onaHyBaHHA HaBYa/IbHOT AUCUMNAIHU (OCBITHbOrO KOMNOHEHTA)

Ne HasBa Temu nekuii Ta nepenik OCHOBHUX NUTaHb

3/n (nepenik OuGaKMu4YHUX 3acobis 3 NOCUAAHHAM HA Aimepamypy, 30800HHA HA
camocmiliHy pobomy acnipaHmis (CPA))

1 BUKOpUCTaHHA TBepAaoi 6iomacu AK NnannBa Ha KOTeNIbHUX
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https://uabio.org/wp-content/uploads/2020/12/T3_innovatsiini_tehnologii_dlia_kogeneratsii.pdf

Bctyn. MnaH i 3micT Kypcey.

1. OCHOBHi HAaNPAMKM eHepreTUYHOro BUKOPUCTAHHA TBEPA0i Biomacu

2. OcHOBHi BlacTMBOCTI TBepA0i 6iomacu AK Nanunea, WO BNANBAIOTL Ha il BUKOPUCTAHHA
3. MigroTtoBka 6iomacu A0 cnantoBaHHA B eHEPreTUYHMX YCTaHOBKAX Ta KOHTPO/b AKOCTI
NasMBHOI CUPOBUHU

Jlimepamypa

1. Thomas Nussbaumer. Combustion and Co-combustion of Biomass: Fundamentals,
Technologies, and Primary Measures for Emission Reduction. Energy & Fuels 2003 17 (6),
1510-1521 DOI: 10.1021/ef030031q.

2. M. Kaltschmitt, H. Hartmann, H. Hofbauer (Hrsg.), Energie aus Biomasse, DOI
10.1007/978-3-662-47438-9_11.

3as0aHHa CPA:

Bnauns Boa0Orocti Ta XiMiYHOro cknagy Ha TennoTy 3ropAHHA 6iomacu

BuKopuctaHHA TBEpA0i 6iomacu AK nannBa Ha KOTeNIbHUX

1. BukopucTaHHsA TBepaoi 6iomac B aBTOHOMHOMY Ta LLeHTpani3oBaHOMY
TenaonocTavyaHHi

2. TennoBi akymynATopu Ta TeNJ0yTUAI3aTOPH

3. BuKopuctaHHA TBEpAOi Hiomacn B NPOMMCAOBOCTI Ta CiIbCbKOMY rocnogapcTBi

4. NpuKNaan BNpoBaAXKeHUX MPOEKTIB eHePreTMYHOro BUKOPUCTaHHA TBepaoi biomacu

Jlimepamypa

1. Jenkins, Bryan & Baxter, Larry & Koppejan, Jaap. (2011). Biomass Combustion.

10.1002/9781119990840.ch2.

2. John Vos. Biomass Energy for Heating and Hot Water Supply in Belarus. Best Practice

Guidelines. Part A: Biomass Combustion. UNDP/GEF.

3. Kpalui 3 40CTYyNHUX TEXHONOTIM ANA }UTNOBO-KOMYHaAbHOIO rocnogapctea YKpaiHu

// KepiBHunuTBeo 3 Biabopy TexHonoriii/MNig peaakuieto C. Epminosa. — K.: «Monirpad

natoc», 2016. —134 c.: in.

3as0aHHa CPA:

3acTocyBaHHA yTUI3aTOPiB TENNOTM NPOAYKTIB 3ropAHHA

BuKopuctaHHA TBepa0i 6iomacu AK nanusa Ha TEL, i TEC

1. OcHOBHIi TeXHONOTii BUPOOHMLITBA €/1IeKTPUUYHOI eHeprii 3 BUKOPUCTaHHAM TBepaoi
biomacu

2. OcHOBHi TMNX 6a30BUX eHeproycTaHoBOK AnA TEL,

3. MNepeBaru Ta HeAONiKM HalbiNbLL PO3MNOBCIOAMKEHNX TEXHONOTIM

Jlimepamypa

1. Van Loo, S. and J. Koppejan (2008). The Handbook of Biomass Combustion and Co-

firing: Earthscan. https://doi.org/10.4324/9781849773041.

2. Arasto, A. (2016). Biomass combined heat and power lessons learned and best

practices from Finland. Paper presented at Rural Energy Conference, Fairbanks, Alaska,

United States.

http://www.akruralenergy.org/2016/2016_REC_Biomass_Combined_Heat_and_Po

wer_Lessons_Learned_and_Best_Practices_from_Finland-Antti_Arasto.pdf.

3. Alakangas, E., & Flyktman, M. (2001). Biomass CHP technologies. VTT Technical

Research Centre of Finland. VTT Energy Reports No. 7/2001

https://publications.vtt.fi/julkaisut/muut/2001/ENE_Alakangas.pdf

3as0aHHa CPA:

CniBBigHOLWEHHA BiANYCKy TENN0BOI Ta enekTpu4Hoi eHeprii TEL, Ha 6iomaci

BuKopuctaHHA TBepa0i 6iomacu AK nanusa Ha TEL, i TEC

1. OcobausocTi 3acTocyBaHHA TEL, Ha 6iomaci B LeHTpanisoBaHOMY TENA0NOCTa4YaHHi
2. TEU i TEC Ha 6iomaci- NpuKnaam BNpoBaasKeHHA B YKpaiHi

3. TEL,i TEC Ha 6iomaci- npuKiaamn BNpoBaaKeHHA B iHWNX KpaiHax

4. NMaposi KoTan ana peanisauii npoekris TELL Ta TEC Ha 6iomaci




Jlimepamypa

1. Obernberger, | 2010. The present state and future development of industrial biomass
combustion for heat and power generation (keynote lecture). in Proc. of the ASME-AIT-
UIT 2010 Conference on Thermal and Environmental Issues in Energy Systems. ., Pisa,
pp. 9-25, ASME-AIT-UIT 2010 Conference on Thermal and Environmental Issues in Energy
Systems, Sorento, Italy, 16/05/10.

2. Torben Skgtt, BioPress. Mpon3BOACTBO 3HEPTUM U3 CONOMbI. MON0XKEHNE, TEXHOOTUN
n nHHosaumn B [laHmm/ Agro Business Park A/S, Niels Pedersens Allé 2, 8830 Tjele,
www.agropark.dk.

3. Fouad Al-Mansour, Jaroslaw Zuwala, An evaluation of biomass co-firing in Europe,
Biomass and Bioenergy, Volume 34, Issue 5, 2010, Pages 620-629, ISSN 0961-9534,
https://doi.org/10.1016/j.biombioe.2010.01.004.

3ae0aHHa CPA:
TELL Ha ocHoBI ra3udikau,ii biomacu

TexHO0riuHi acneKTu cnanBaHHA 6iomacu B eHepreTUUHUX YCTaHOBKax

1. ®i3MKo-xiMi4Hi OCHOBM cnantoBaHHA Biomacu

2. [JlBocTagiliHe cnantoBaHHA biomacu

3. Knacudikauis TexHonorii cnantoBaHHA 6iomacu

4. Ocob6amnBOCTi cnantoBaHHA COIOMM

Jlimepamypa

1. Hupa, Mikko & Karlstrém, Oskar & Vainio, Emil. (2015). Biomass combustion
technology development - It is all about chemical details. Proc Combust Inst. 36.
10.1016/j.proci.2016.06.152.

2. Dahlquist, E. (Ed.). (2013). Technologies for Converting Biomass to Useful Energy:
Combustion, Gasification, Pyrolysis, Torrefaction and Fermentation (1st ed.). CRC Press.
https://doi.org/10.1201/b14561.

3. lenemyxa I., Kpamap B., Enik O. ma iH (2016). KomnneKcHUI aHani3 yKpaiHCbKOro
PUHKY nenet 3 6iomacw. https://uabio.org/wp-
content/uploads/2020/04/kompleksnii_analiz_ukrayinskogo_rinku_pelet_z_biomasi.pdf.
3ae0aHHsA CPA:

ETanu ropiHHA 6iomacu Ta KOHCTPYKL,ii KOTAiB

TexHON0riuHi acneKTu cnanBaHHA 6iomacu B eHepreTUUHUX YCTaHOBKax

1. OcHOBHI nepeBaru Ta HeJONKN TEXHO/OTiN cnantoBaHHA

2. TexHonoriyHi npobaemun npu cnantoBaHHI biomacu

3. EHepretnyHa epeKTUBHICTb Ta peryatoBaHHA KOTAiB Ha biomaci

Jlimepamypa

1. Kavalov B, Peteves S. Bioheat Applications in the European Union. An Analysis and
Perspective for 2010. EUR 21401 EN. OPOCE; 2004. JRC2911.

2. Biomass Combustion Science, Technology and Engineering ([edition unavailable]).
Elsevier Science. Retrieved from https://www.perlego.com/book/1832789/biomass-
combustion-science-technology-and-engineering-pdf (Original work published 2013)
3ae0aHHa CPA:

MeToau 3anobiraHHA npobiemam npu cnantoBaHHi 6iomacu

Bupo6HULTBO TeNN0BOI Ta eNeKTPUYHOI eHeprii 3 6iomacu B EC
1. Cratuctumka 3 po3suTtky BAE B €C.

2. BupobHnuTBO enekTpuryHoi eHeprii 3 6iomacu B EC.

3. BupobHuuTBO TENNOBOI eHeprii 3 6iomacu B EC.

Jlimepamypa ma do0amkKosi Oxcepena 0aHux
https://bioenergyeurope.org/articles/366-bioelectricity-2022.html|
https://bioenergyeurope.org/article/429-bioheat-4.html
3as0aHHa CPA:



http://www.agropark.dk/
https://doi.org/10.1201/b14561
https://bioenergyeurope.org/articles/366-bioelectricity-2022.html
https://bioenergyeurope.org/article/429-bioheat-4.html

KoHuenuia «smart energy” B LeHTPani3oBaHOMY TEM/IONOCTaYaHHi

Bupo6HULTBO TEeNN10BOI Ta eNeKTPUYHOI eHeprii 3 6iomacu B EC

1. YcniwHi npuknagy BMpobHULTBA TENI0BOI Ta eNeKTPUYHOI eHeprii 3 biomacu B EC.
2. MepcneKTuBM po3BUTKY bBioeHepreTukm B €C.

Jlimepamypa ma do0amkKosi Oxcepena 0aHux
https://clever-energy-scenario.eu/#launch-event
https://www.irena.org/Publications/2023/Jun/World-Energy-Transitions-Outlook-2023
3as0aHHA CPA:

BHecok bioeHepreTnkn y 6opoTbby 3i 3MiHOIO KnimaTty

CupoBuHa anAa BupobHuuTea b6iorasy

1. Bngm Ta knacudikaLis cMpoBMHU aAna BUpobHuULTBa Biorasy

2. XapaKTepuUCTUKM Ta BNACTMBOCTIi CUPOBUHM, L0 BMNMBAIOTb Ha BUPOOHULTBO biorasy

3. MeToau ouiHKM NoTeHLjiany BUPpObHMLTBA biorasy 3 oKpemunx BUAiB CUPOBUHM

Jlimepamypa ma 000amKosi Oxcepena 0aHux

1. Tomac AmoH, XapTBuK ¢poH Bpenos, n ap. PykoBoacTso no 6uorasy: ot nosy4eHns Ao
ncnonb3zosaHua // Fachagentur Nachwachsende Rohstoffe e. V. (FNR), Glilzow, 2010.
— 215 c. https://mediathek.fnr.de/guide-to-biogas-from-production-to-use.html

2. Geletukha, G., Kucheruk, P., Matveev, Y. (2022). Prospects and Potential for
Biomethane Production in Ukraine. Ecological Engineering & Environmental
Technology, 23(4), 67-80. https://doi.org/10.12912/27197050/149995

3. P.P. Kucheruk, Y. B. Matveev, D.S. Komarchuk, S.A. Shvorov, V.E. Lukin, O.0.
Opryshko, N.A. Pasichnyk, R.S. Rakhmedov EXPERIMENTAL RESEARCH OF THE
METHANE FERTILIZATION PROCESS: Monograph — Amazon Kindle, 2022. - 233 p., ISBN
978-82-693070-0-9. https://www.amazon.com/EXPERIMENTAL-RESEARCH-
METHANE-FERTILIZATION-PROCESS-ebook-dp-
BOBHQNY2TG/dp/BOBHQNY2TG/ref=mt other? encoding=UTF8&me=&qid

4. 3Ha4yeHHs 6aTy-TecTiB ANA aHani3y noteHuiany. MopiBHAHHA meToAiB Ta Npobnemun
OLHKM cybcTpaTy Ta edeKTUBHOCTI HiorazoBMX YCTaHOBOK
https://task37.ieabioenergy.com/wp-

content/uploads/sites/32/2022/02/Batch tests web END.pdf
3a80aHHA CPA:

MeToAMYHI NiaxoAun A0 OLHKM NoTeHLiany BUpobHuuTBa 6iorasy
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CupoBuHa anAa BupobHuuTea b6iorasy

1. MeToau Ta edpeKTUBHICTb NonepeaHboi 06PO6KN CMPOBUHK Nepes 36poaKyBaHHAM

2. MeToau KoHcepBallii Ta 36epiraHHA C@30HHUX TUMIB CUPOBUHMU

3. EKonoriyHi Ta arpoTexHivyHi acnekTn BUKOPUCTAHHA Pi3HUX BUAiIB CUPOBUHU

4. CTaTUCTMKa BUKOPUCTAHHA CUPOBUHM ANA BUPObHMUTBA biorasy B YKpaiHi Ta B €EC

Jlimepamypa ma do0amkKosi Oxcepena 0aHux

1. Giuntoli J, Agostini A, Edwards R, Marelli L, Solid and gaseous bioenergy pathways:
input values and GHG emissions. Calculated according to the methodology set in
COM(2016) 767, EUR 27215 EN, d0i:10.2790/27486.

2. https://www.iea-biogas.net/files/daten-
redaktion/download/Technical%20Brochures/pretreatment web.pdf

3asdaHHA CPA:

Bnaus pisHMXx meToAiB nonepeaHboi 06pobKM cMpPOBUHM HA BUXig, CHa

11

MeTtoaum i cnopyau ana BupobHuurea 6iorasy ta 6iomeraHy

1. TeopeTnyHi OCHOBW TeXHONOTii MeTaHOBOro 6poAiHHA

2. Buau T1a ocobamnsocti aHaepobHux pepmeHTepiB

3. TexHONOriYHi cXemu cTaHLiM BUPOOHULITBA biorasy Ta biomeTaHy
Jlimepamypa ma 0o0amkoei 0xcepesna 0aHux



https://clever-energy-scenario.eu/#launch-event
https://www.irena.org/Publications/2023/Jun/World-Energy-Transitions-Outlook-2023
https://mediathek.fnr.de/guide-to-biogas-from-production-to-use.html
https://doi.org/10.12912/27197050/149995
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1. Tomac AmoH, XapTeuk ¢oH bpenos, n ap. PykoBoactso no 6uorasy: ot nony4eHuns 4o
ncnonb3osaHua // Fachagentur Nachwachsende Rohstoffe e. V. (FNR), Gulzow, 2010.
— 215 c. https://mediathek.fnr.de/guide-to-biogas-from-production-to-use.html

2. https://webarchive.nationalarchives.gov.uk/ukgwa/20130402151656/http:/archive.d
efra.gov.uk/environment/waste/residual/newtech/documents/mbt.pdf

3a80aHHA CPA:

MexaHiko-6ionoriyuHa obpobka TINB 3 BUpoObHMLTBOM biorasy

12 Metoaum i cnopyau ana BupobHuurea biorasy ta 6iomeraHy

1. OCHOBM TEXHONOTYHOrO NPOEKTYBAHHA BiorasoBmMx ycTaHOBOK. MaTepianbHi 6anaHcu

2. MapameTpu Ta KOHTPOAb Npouecy. IHribGiTopM Ta akTMBaTOPM NpoLecy

3. MeToau Ta cnopyAn nonepeaHbOro ovnieHHA biorasy

4. MeToau Ta cnopyam 3b6arayeHHaA 6iorasy Ao 6iomeTaHy

Jlimepamypa ma 0o0amkKosi Oxcepesna 0aHux

1. Irini Angelidaki, Lars Ellegaard, Anders Hay Sgrensen and Jens Ejbye Schmidt (2002).
The anaerobic process // Environment & Resources, The Technical University of
Denmark, Building 115, 2800 Lyngby, Denmark. — 114 p.

2. Teodorita Al Seadi, Dominik Rutz, Heinz Prassl, Michael Kottner, Tobias Finsterwalder,
Silke Volk, Rainer Janssen (2008). Biogas handbook // University of Southern Denmark
Esbjerg, Niels Bohrs Vej 9-10, DK-6700 Esbjerg, Denmark. — 126 p.

3. Bauer, F., Hulteberg, C., Persson, T., & Tamm, D. (2013). Biogas upgrading - Review of
commercial technologies. (SGC Rapport; Vol. 270). Svenskt Gastekniskt Center AB.
http://www.sgc.se/ckfinder/userfiles/files/SGC270.pdf

4. Atelge, Rasit & Senol, Halil, et al. A Critical Overview of the State-of-the-Art Methods
for Biogas Purification and Utilization Processes. Sustainability 2021, 13, 11515.
https://doi.org/10.3390/su132011515.

5. Angelidaki, Irini & Xie, Li & Luo, Gang, et.al (2019). Biogas Upgrading: Current and
Emerging Technologies. DOI:10.1016/B978-0-12-816856-1.00033-6.

3a80aHHA CPA:

MeTtoam cTabinisauii Ta onTMMisaLii TexHonoriYHoro npouecy BUpobHMUTBA Biorasy

13 BMKOpPMUCTaHHA OCHOBHUX Ta NO6iYHMX NPOAYKTIB TexHoNOrii BUpo6HMLTBa biorasy

1. Cknag, ¢isnyHi Ta NAaNMBHI XapaKTepUCTUKKM bioraly Ta biomeTaHy

2. BMpobGHMUTBO eneKTpun4HOi Ta TENI0BOI eHeprii 3 6iorasy

3. BUpPOOHULTBO Ta BUKOPUCTAHHA CTUCHEHOTO Ta 3piaKeHoro biomeTtaHy

Jlimepamypa ma 0o0amKosi Oxcepena 0aHux

1. Teodorita Al Seadi, Dominik Rutz, Heinz Prassl, Michael Kottner, Tobias Finsterwalder,
Silke Volk, Rainer Janssen (2008). Biogas handbook // University of Southern Denmark
Esbjerg, Niels Bohrs Vej 9-10, DK-6700 Esbjerg, Denmark. — 126 p.

2. Catalog of CHP Technologies. U.S. EPA Combined Heat and Power Partnership.
September 2017. www.epa.gov/

3. Sustainable Heat Use of Biogas Plants. A Handbook 2nd edition. 2015 by WIP
Renewable Energies, Munich, Germany www.biogasheat.org

4. Ammenberg J., Gustafsson, M., O’Shea, R., Gray, N., Lyng, K-A., Eklund, M. and
Murphy, J.D. (2021). Perspectives on biomethane as a transport fuel within a circular
economy, energy, and environmental system. Ammenberg, J; Murphy, J.D. (Ed.) IEA
Bioenergy Task 37, 2021:12.

3ae0aHHa CPA:
TpaHcnopTyBaHHA Ta 36epiraHHA 3piaxeHoro biomeTaHy. 3anpasHi ctaHuii CNG/LNG
14 BMKOpPMUCTaHHA OCHOBHUX Ta NO6iYHMX NPOAYKTIB TexHoNOrii BUpo6HULTBa biorasy

1. BukopuctaHHsa CO2 Big npouecy 36arayeHHs biorasy go 6iometaHy
2. MeToam 06pobKKN Ta BUKOPUCTAHHA Aurectaty
Jlimepamypa ma do0amkKosi Oxcepena OaHux
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CO2-from-the-biogas-industry Sept2022-1.pdf

2. David Wilken, Stefan Rauh, Ramona Fruhner-WeiR, et al. Digestate as fertilizer //
Fachverband Biogas e. V. —64 p.

3. Utilization of digestate from biogas plants as biofertilizer (IEA Bioenergy) Clare T.
LUKEHURST, Peter FROST, Teodorita AL SEADI, 2010
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content/uploads/2010/06/Digestate Brochure Revised 12-2010.pdf

3ae0aHHsA CPA:

TexHonorii 3pigxeHHA CO>
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CTaH Ta nepcneKTUBU PO3BUTKY TeXHONOrI BUpobHULUTBA Biorasy Ta 6iomeraHy

1. MNoTeHuian Ta NOTOYHUI piBEHb BUPODOHMLTBA biorasy Ta biomeTaHy B YKpaiHi

2. NoTeHUjian Ta NOTOYHMN piBeHb BUPOBHUMLTBA Hiorasy Ta biomeTaHy B EBponi

3. IHHOBAaL,iHI TexHoorii BUpobHMLUTBA Biorasy Ta biomeTaHy

Jlimepamypa ma 0o0amkKosi Oxcepena 0aHux
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potentials in the EU. Feasibility of REPowerEU 2030 targets, production potentials in
the Member States and outlook to 2050 // Guidehouse Netherlands B.V. — 35 p.
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6. Klimenko, V., & Suprun, T. (2022). TexHonorii meTaHaLiii 419 OTPUMAHHSA
CMHTETUYHOTO BigHOB/IOBaHOro meTaHy. Tennodisunka ta TennoeHepretuka, 46(3), 63-
72. https://doi.org/https://doi.org/10.31472/ttpe.3.2022.6

3ae0aHHa CPA:

TexHonorii P-t-L

16

CTaH Ta nepcneKTUBU PO3BUTKY TeXHONOri BUpobHULUTBA Biorasy Ta 6iomeraHy

1. Ponb b6iorasy Ta 6iomeTaHy y oM’ AKLWEHHI HAaCNigKiB 3MiHK KnimaTy

2. TexHiKO-eKOHOMIiYHi MOKa3HMKK pob0oTKN BiorazoBmx Ta GiOMETAHOBMX CTAHLIN

Jlimepamypa ma do0amkKosi Oxcepena 0aHux

1. Solid and gaseous bioenergy pathways: input values and GHG emissions (JRC, 2017).
https://publications.jrc.ec.europa.eu/repository/handle/JRC104759

2. ERA-NET Bioenergy, DBFZ, Evaluation and reduction of methane emissions from
different European biogas plan concepts — EVEmBIi, ERA-NET Bioenergy Thematic
Online Seminar, October 2022. https://eranetbioenergy.net/wp-
content/uploads/2022/01/ERA-
NET Bioenergy 18012022 Highlights EVEmBi Wechselbe

3. Guidance for feasibility analysis covering biomethane investment projects.
https://www.regatrace.eu/work-packages/wp6-support-for-biomethane-market-
uptake/

4. Beyond energy — monetising biomethane's whole-system benefits
https://www.europeanbiogas.eu/beyond-energy-monetising-biomethanes-whole-
system-benefits/
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3ae0aHHsA CPA:

EKOHOMIYHi acnekT BUPOO6HMLUTBA Ta BUKOPUCTAHHA CTUCHEHOTO Ta 3PiAXKeHOoro

H6iomeTaHy Ha TpaHCNOPTI

17

EKOHOMiKa eHepreTMYHMUX NPOEKTIB

1 EKOHOMIiKa NPOEeKTiB BUPOOHMLTBA ENEKTPUYHOT eHeprii
2 EKOHOMIiKa NpoeKTiB BUPOOHMLTBA TENNOBOI eHeprii

3 EKOHOMIiKa BUKOPUCTAHHA eHeprii Ha TPaHCNOopPTi

4 TlopiBHAHHA TEXHO/OrM BUPOOHWULTBA eneKkTpoeHeprii 3a nNpuBeAeHO BapTICTIO
BUPobHULUTBa eHeprii (LCOE).

Jlimepamypa ma 0o0amkKosi Oxcepena 0aHux

1. AdnxkoBuir B.O. TlopiBHANBHMI aHaNi3 BaXAMBIWLMX EKOHOMIYHUX KpUTepiiB
iHBECTULIMHUX NPOEKTIB KOMNaHii // BiCHUK coliaibHO-€eKOHOMIYHUX AOCNIAMKEHD,
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2. Technology Data for Energy Plants for Electricity and District heating generation.
March 2018. Danish Energy Agency.
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3. Kofoed-Wiuff, A., Pasquali, A., Karlsson, K., Bosack Simonsen, M., Lindroos, T.J.,
Tennbakk, B. & Lund Eriksrud, A. (2021). Nordic Clean Energy Scenarios:
Technology Catalogue. Nordic Energy Research.
https://www.nordicenergy.org/wordpress/wp-
content/uploads/2021/09/Technology-Catalogue.pdf

4. Subsidies and costs of EU energy. Annex 4-5.
https://energiatalgud.ee/sites/default/files/images sala/0/0f/Euroopa Komisjon.

Subsidies and costs of EU Energy. Lisa 4-5. 2014.pdf

5. Lazard. LEVELIZED COST OF ENERGY+. June 2024.
https://www.lazard.com/media/xemfey0k/lazards-lcoeplus-june-2024- vf.pdf.

6. Foster, John & Wagner, Liam & Bratanova, Alexandra. (2014). LCOE models: A
comparison of the theoretical frameworks and key assumptions.
https://www.researchgate.net/publication/264311516 LCOE models A compar
ison of the theoretical frameworks and key assumptions.

3as0aHHA CPA:
MopiBHAHHA TEXHONOTI BUPOOHMLTBA eNeKTPOeHeprii 3a NpMBEAEHOIO BAPTICTIO
BMpO6HMLUTBA eHeprii (LCOE) B YKpaiHi.

Temu NpaKTUUYHUX 3aHATb (Temu cemiHapiB)

1.

W N

© N oW,

ManunsHi BhacTusocTi biomacu, meToam Ti NiAroTOBKM A0 CNaNtOBaHHA.

Bnauve 3miHm Bonorocti nanmea Ha KK/, Ta NOTYXHicTb

YTunizauia sBucokotemnepaTypHOi TENJA0TU AUMOBUX rasis.

BapiaHTn BnpoBaaxeHHa TELL Ha biomaci - TypbiHa 3 NPOTUTUCKOM, UM KOHAEHCcaliiHa 3
Bisb6opom napu?

TexHiKo-eKOHOMIYHa OLiHKa BUPOOHMLTBA TEN/IOBOI Ta e/IEKTPUYHOT eHeprii 3 biomacu

OuiHKa nuToMmoro Buxoay biorasy 3 cMpoBUHM

BW3HaYeHHA ONTUMANIbHOTO CKAAAy CyMilli Pi3HUX BUAIB CUPOBMHW ans BUpobHMLUTBA Biorasy

Po3paxyHoK TpuBanocTi npouecy 36poakyBaHHA B CSTR peakTopax
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9. CKnagaHHA maTtepianbHUX 6anaHCiB KCMPOBMHA-NPOAYKTMY» Yy Npouecax BUpobHMUTBa Hiorasy
Ta biomeTany
10. NMpuKknNaaun po3paxyHKy EKOHOMIYHMX NOKA3HMKIB MPOEKTY BUPOOHULTBA BiomeTaHy
11. MopiBHAHHA TEXHO/OTI BUPOBHULTBA €/1IeKTPOEHEeprii 3a NPUBEAEHOI0 BAPTICTIO
BUpObHULTBA eHeprii (LCOE).

6. CamocrTiiiHa pob6oTa acnipaHTa

Ha camocTiliHy poboTy BiABOAATLCA HACTYMHI BUAM 3aBAAHb:

* 06pobKa i ocMUcneHHs iHpopMalLlii, oTpMMaHOi be3nocepeaHbo Ha 3aHATTAX;

* poboTa 3 niTepaTypHMMM A)Kepenamu Ta 3 cydacHumu 6BibniorpadiyHmmum i pedepatmsHumm
6asamu gaHuX, a TaKOX HAayKOMeTpUYHMMKM nnaTdopmamum (Hanpuknag, Scopus, Web of Science,
Index Copernicus, Web of Knovledge, PubMed, Mathematics, Springer, Agris, GeoRef Ta iH.).

* NiAroToBKa A0 CKNALAHHA eK3aMeHYy.

MoniTMKa Ta KOHTPO/Ib
7. MoniTMKa HaBYaNbHOI AUCUUNNIHW (OCBITHBOrO KOMMOHEHTA)

Cnctema BMMOT, AKi BUKIa4ay CTaBUTb Nepes acnipaHToOM:
- BiABiAYBaHHA NEKLiM Ta CEMIHAPCbKUX 3aHATb (32 06’EKTUBHUX NPUYMH HAaBYAHHA MOXKeE

BifibyBaTMCb B OH/1aliH-POPMaTi 33 NOrOAMKEHHSAM i3 KEPIBHUKOM Kypcy);
- AKTUBHICTb HA CEMIHAPCbKMX Ta NEKLIMHUX 3aHATTAX, perynapHa camocTiiHa poboTa;
- JOTPUMaHHSA CTaHAapTIB akaAeMidyHOoi J06poYeCcHOCTI;

8. Buau KOHTPOJIO Ta peMTUHIOBa CUCTEMA OLIHIOBAaHHA pe3yabTaTiB HaBYaHHA (PCO)

MomoyHuli KOHMPpOsb: eKCnpec-onuTyBaHHA, OMUTYBAaHHA 3a TeMOl0 3aHATTA. MakcMmanbHa KiNbKiCTb

6anis — 20.
KaneHoapHuli KOHMPOb: NPOBAAUTLCA ABIYi Ha CEMECTP AK MOHITOPUHI NOTOYHOrO CTaHy BUKOHAHHSA

BUMOT cunabycy.
Ymosu 0onycKy 00 cemMecmposo20 KOHMPOK: MiHIManbHO MNO3WTMBHA OLjiHKA 3a iHAMBIQyaNbHe

3aBAaHHA. CemecTpoBuit penTuHr Big, 30 6anis.
Cemecmposuli KoHmposb: eksameH — Bia, 30 6anis.

Tabnuus BignoBigHOCTI peMTUHroBmMx 6aniB OLUiHKam 3a LWKaNoo:

Kinekicmes 6anie OuiHKa
100-95 BiamiHHO
94-85 [yxe pobpe
84-75 Oobpe
74-65 3a[0BiNbHO
64-60 JocTaTHbO
MeHwe 60 HesagosinbHO
He BMKOHaHi ymoBM 4onycky He ponyuwieHo

9. [JopaartkoBa iHpopmauia 3 gucumnniiHm (0CBITHbOro KOMNOHEHTA)

Hemae

Po6ouy nporpamy HaB4YanbHOi gucumnninm (cunabyc): '

CKknapeHo 3aB. Bigainy, 4.7.H., C.H.C., leneTyxoto I'.T.

YxBaneHo ByeHoto pagoto ITTO® HAH Ykpainu (npotokon Ne _ Big,
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