E HauioHanbHUi4 TEXHIYHKIA yHiIBEpCUTET YKpaiHK

a «KWUIBCbKMUW MOMITEXHIYHUMA IHCTUTYT EKonorii Ta TexHonorii

imeHi ITOPA CIKOPCbKOIO» POCAMHHMX Nonimepis

OCHOBM BIOXIMIYHOI TA ®13U4HOT KOHBEPCII NITHOLE/IKONI03HUX MATEPIANIB
Po6oua nporpama HaB4yanbHOI gucuunniium (Cunabyc)

PeKBi3anTK HaBYaZIbHOI AUCLUUNNIHN

PiBeHb BULLOi OCBiTH Mepwuii (6akanaepcoKuli)

Fanysb 3HaHb 16 XimiyHa ma 6ioiHxeHepis

CneuianbHicTb 161 XimiuyHi mexHono02ii ma iHxceHepin

OcBiTHA Nnporpama lMpomucnosa ekonozis ma pecypcoedhekmusHi Yucmi mexHonoaii

Cratyc gucumnniim Bubipkosa

dopma HaBuaHHSA o4YHa(0eHHa)/ducmaHuyiliHa/3miwaHa

Pik niarotoBkun, cemectp 3 Kypc, 8ecHAHuUl cemecmp

O6car aucumnninm 4 kpedumu (120 200uH)

CemecTtpoBuii 3anik

KOHTPO/Ib/ KOHTPONbHI

3axoam

Po3Knag 3aHATb 3 200UHU Ha MuM0eHb (2 200UHU AeKYiliHux ma 1 200UHA MPAKMUYHUX
30HAMb)

MoBa BUKNagaHHA YKpaiHcbKa

IHbopmauis npo NekTop: https://eco-paper.kpi.ua/pro-kafedru/vykladachi/vizytky/qgalish-

KepiBHMKa Kypcy / vita-vasilivna.htm/

BUKNapgauis MpakTnyHi /CemiHapcbKi: https.//eco-paper.kpi.ua/pro-
kafedru/vykladachi/vizytky/galish-vita-vasilivna.html

Po3milleHHA Kypcy https.//do.ipo.kpi.ua/

Mporpama HaBYa/IbHOI AUCLMNAIHN
1. Onuc HaBYa/bHOI AUCUUNAIHMK, iT MeTa, NnpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

nobansHuUll npupicm HaceneHHA nNPuU38oo0UMs 00 36inbWEHHAM MONUMY HAQ eHepa2eMmuYHi pecypcu,
Yy 38'A3KYy 3 4YUM BUKOPUCMAHHA HAMU 3pPOCMAE 3 KOMHUM poKom. Hagpma Hanewums 080
HeB8iOHOB8/108AGHOI CUPOBUHU, MOMY 8aM(/IUBO PO3PobaAAMU HOBI AsnbMepHAMUBHI Oxcepena eHepeil,
Hanpuknaod, b6ionaauso 3 B8i0OHOB/OBAHUX POCAUHHUX mamepianie. bionanueo, make AK 6ioemaHos,
biosyeinna, 6io2a3z MoOMCHa ompumysamu 3 Pi3HUX Murnie POC/AUHHOI CUPOBUHU 3d OOMNOMO20H
mepmi4yHO20, MmepmoKamanimu4yHo2o ma bioximiyHo2o nepemeopeHHA. @i3uyHi ma bGioximiyHi
rnepemeopeHHa WUPOKO 30CMOCO8YIOMbCA Y MEXHO02IYHUX MPOUECaX, CIPAMOBAHUX HA BUPIWEHHA
HA2asbHUX MA GKMyasabHUX 3080aHb MOWYKY Ma BUKOPUCMAHHA HOBUX A/1bMepPHAMUBHUX CUPOBUHHUX
oxcepes 0718 00ePHCAHHA XIMIYHUX pe408UH Ma eHepeil, po3pobraeHHA Npo2pecusHUX Memoodis ymusnizayii
POCAUHHUX 8i0x00i8. 3acmocy8aHHA Nocai0o8HUX cmadili ¢izu4HoI, XimiyHoi ma 6iosoziyHoi 06poKu 3
POCAUHHOI CUPOBUHU MOXMHA ompumamu, Kpim 6ionanusa, pao UiHHUX NpooyKmie makxux SK UyKpu,
baeamoamomMHi cnupmu, op2aHivYHi Kucaomu, gypehypon, amiHOKUCAOMU, HU3bKOMOAEKYAAPHUU figHiH
ma 6a2amo iH. npodykmis.

Ha cbo2o0HiwHili OeHb 6ioKoHBepCis 8iOHOB/108AMbHOI POCAUHHOI CUPOBUHU PO32/1900EMbCA AK
00Ha i3 Knrouosux aasy3seli biomexHonoeaii.



Mpedmem Has4yanvbHOi OAucyunaiHu «OcHosu bioximiyHOi ma  ¢i3uyHOi  KOHeepcii
fni2HOYentnn03HUX mamepianie» — peanizauyia nioxodie ¢izuyHo2o ma 6GioxiMiyHo20 MOOUQIKY8AHHSA
POCAUHHOI CcuposuHU, W0 3abe3zneyams BUCOKOeheKmusHy mnepepobKy pocauHHoi 6iomacu 3
OMPUMAHHAM WUPOKO20 CrieKmpy npooyKmis, a came rnasued, UyKpis, emus08020 crupmy, opeaHiyHUX
Kucsiom, apomMamu4HUX CrioayK ma iH.

Mema HasuanwbHoOi ducyunainu « OcHosu bioximiyHoOi ma ¢pizu4HoOi KOH8epCii nicHoyenno03HUX
mamepianie»

Memoto 8uB4eHHA HABYAMALHOI OucyunaiHu € npogeciiHa nid2comoska ma GopMy8aHHA Yy
cmyoeHmie KOMMAeKcy 3HAaHb, HeObXiOHUX 018 yrnpaessiHHA ICHYRYUMU MeXHOA02iYHUMU rpoyecamu
nepepobseHHA POC/AUHHOI CUPOBUHU Ma YOOCKOHA/EHHA YuX rfpouecie i cmeopeHHA Hoeux, binbuw
eheKmuBHUX, eKOo102iYHO Yucmux eupobHuUumse, AKi 00380/a80Mb PAUIOHALHO BUKOpUCMosysamu
CUPOBUHY, Mpyoos8i pecypcu, eHepaopecypcu, a MAKOX MAKux, Wo 3MeHWymo 306pyOHeHHsA
HOBKO/IUWHbBO20 cepedosuwa pisHUMU sioxodamu supobHuymea. BidnogidHo 0o memu nid2omosKa
cmydeHmie 3a OGHOK  CreyianbHICMo  B8UMO2AE  MOCUAEHHA COPMOBAHUX Yy  cmydeHmis
KomnemeHmHocmel:

- 30amHicmb s8uKopucmosysamu memoou CrocmepexceHHs, onucy, ideHmudikauii, Knacugikayii
06’ekmis ximiyHOI mexHon02ii ma npomucio80i NPOOYKuUii;
- 30amHicmb 8u3HaYamu HAMNPAMU BUKOPUCMAHHA POCAUHHOI CUPOBUHU mMA B0/A0KHUCMUX
- 30amHicmb B8UKOpuCmMoOBy8amMU MeopemuyHi OCHOBU €KOos02ii, O0XOpOHU 008KinAd ma
360/10HCOBAHO20 MPUPOOOKOPUCMYBAHHSA, OCHOBHI MPUHYUNU ma CKAadosi eKoso2iYyHo20
yrpassiHHA.
32i0HO 3 s8uMoO2aMu rpo2pamu HasyanabHoi oucyunniHu «OcHosu 6ioximiyHOi ma dpizudHoi
KOHeepcii nizHoyenrn03HUX mamepianie», cmyoeHmu nicas i 30C80EHHA MaAOMb NMPooeMoHcmpysamu
maki npo2pamHi pe3ynbmamu HaOB8YAHHSA:
- PO3yMimu OCHOBHIi €eKO/02iYHi 30KOHU, npasund ma [MpPUHYUNU OXOPOHU O08Kinaa ma
MnpupoOOKOPUCMYBAHHSA;
- 06rpyHmysamu 8ubip mexHos02iYHUX CcxeM 8upobHuUymea Ha niocmasi pPayioHAAbHO20
BUKOPUCMAHHA CUPOBUHU, eHepeii, 00epHaHHA AKICHOI NpoOyKuii, 00CA2HEHHA BUCOKOI
npodyKmMu8HOCMi 3 0OHOYACHUM PilUeHHAM €KOs02iYHUX MUMAaHb, pO3paxo8ysamu MamepiansHi i
mennosi 6aaaHcu npoyecis, HA iX 0CHOBI 3HAXOOUMU 8UMPAMU CUPOBUHU MA eHepa2opecypcis;
- 6pamu yuyacmes y po3pobui ma peanizayii npoekmis, HANPA8sAEHUX Ha ONMUMAsbHE YrNpPasAiHHA
ma rnogoodMeHHsA 3 8UPOOHUYUMU 8i0X00aMU.

2. TMpepeKsi3nuTu Ta NOCTPEKBI3UTU JUCLUUNAIHU (Micue B CTPYKTYPHO-/I0TiIYHIA cXeMi HaBYaHHA 33
BigNOBiAHOIO OCBITHLOIO NPOrpPamolo)

BueyeHHs OucuunniHu «OcHoeu bGioximiyHOi ma ¢hi3uvHoi KoHeepcii nicHoyenrn03HUX mamepianie»
basyemobca Ha 3acadax iHmeepauyii piBHOMAHIMHUX 3HAHb, OMPUMAHUX CMyOGeHmamu npomsa2om
bakanaspiamy npu sug4YeHHi OUCYUNAIH YUKAY 3ae2dabHoi ma npogpeciliHoi nidcomosku. Aucyunaida
«OcHoeu bioximiyHOi ma ¢pizu4HoOi KOHBepCii nicHoyenn03HUX mamepianie» 3a6e3rnevyye BUKOHAHHA
6aKa1a8pPCbLKO20 MPOEKMY.

3. 3micT HaBYa/IbHOI gUCUUNNIHK

Po30in 1. 3azanbHa xapakmepucmuka bioeHepzemuku.

Tema 1. HeobxioHicmb po3sumKy bioeHepeemuku.

Tema 2. CyyacHuli cmaH ma rnepcrnekmusu po3sumky bioeHepeemuku 8 YKpaiHi ma csimi.
Po30in 2. 3azanbHa xapakmepucmukKa biomacu ma bionanuea.



Tema 3. Buou 6iomacu 011 eHepaemu4HuUx nompeo6.
Tema 4. OuyiHKa eHepeemu4YHUX pecypcis nieHouyenrno3Hoi biomacu.

Tema 5. Buou b6ionanusa.
Tema 6. Teepde bionasuseo.
Tema 7. Pioke 6ionanueo.
Tema 8. azonodibHe bionanuso.
Po30in 3. OcHosu ¢hi3uyHOI KOHBepCii nizHoYenrno3u.
Tema 9. TepmoximiuHO KOHBePCiA Mi2HOUEesH0/103HOI CUPOBUHU.
Tema 10. ®yHOameHmManeHi ocHosu 2a3sugikayii biomacu.
Tema 11. lpakmuyHi ocHosu 2a3udikayii biomacu.
Po30in 4. OcHosu bioximiyHOi KOHBepCii nicHoYyentA03HUX mamepianis.
Tema 12. depmeHmHuli 2i0poni3 nizHOUen103u.
Tema 13. lNonepedHa 06pobKa ni2HOUEN103HOI CUPOBUHU.
Tema 14. ®epmeHmu 014 bioximiyHOT KOHBepCil nieHouentn03HUX Mamepianis.

4. HauanbHi matepianu Ta pecypcu
baszoea nimepamypa

1. bioeHepzemuyHi npoekmu: 8i0 idei 0o emineHHA. [MpakmuyHul nocibHUK / [0 3a2aabHO
pedakuieto Topmocosa P.HO. — K. : TOB «[loniepagh natoc». —2015. — 208 c.

2. IHHosauiliHi mexHonozii pocnuHHo20 pecypco3bepexceHHsa/ bapbaw B.A. Hasu. nocibHuk,Kuis:
Kapasena, 2016.- 288 c.

3. OpeaHizayis i eKoHOMIKa 8UKOPUCMAHHA Giopecypcis: niOpy4yHUK: 2-2e 8UOAHHSA, nepepobeHe i
donosHeHe — BiHHUysA: TOB «/pyk», 2020. — 372 c.

4. bioKoHeepcis opeaHiyHUX 8idxodie: meopia i npakmuka // M. C. Cnobo0sHuK, K. O. Yebomeoko, /1.
B. BolimeHko, B. A. Koninesuy, B. B. }{upHos, B. €. Kocmamulii. — HixcuH: Budaseub I J/luceHKo
M.M., 2015. — 208 c.

Aodamkoea nimepamypa

5. B.A. bapbaw, .M. AdelikyH Ximia pocauHHux nosimepis. HasyanbHuli nocibHUK. 2-2e 8UOAHHSA
nepepob. i donosH. — Kuis.: Kapasena, 2018. — 440 c.

6. O.M. l'ynano, O.I1. TywHuybkul. Ximia depesuHu. — Jlbgis. — 1979. — 228 c.lomena M. ., LLlabili
T. O., PadoseHyuk A.B. ®izuko-ximiuHi ocHoguU npouyecie oyuweHHa 800u: niopy4yHuK. — K.: KoHoop-
BudasHuymeo, 2019. — 256 c.

7. Kynuk M.I. EHepezemuyHi Kyaemypu: Has4yanbHuUl nocibHuk / M.l. Kyauk. — lMoamasa: «Acmpas»,
2016.-110c.

IHpopmayiliHi pecypcu 8 IHmepHemi

8. Biomass, Biofuels, Biochemicals. BIOFUELS: Alternative feedstocks and conversion processes for
the production of liquid and gaseous biofuels. 2™ edition / edited by A. Pandey, C. Larroche, C.-G.
Dussap et al. - Elsevire. Academic Press. - 2019. - 869 C.
(https://books.google.com.ua/books?hl=uk&Ir=&id=2vabDWAAQBAJ&oi=fnd&pg=PP1&dqg=Biom
ass,+Biofuels,+Biochemicals&ots=hTJhOPIEOo&sig=F6/YwBg14mSUzzqeadxvyal flE&redir_esc=y#
v=onepage&q=Biomass%2C%20Biofuels%2C%20Biochemicals&f=false)

9. Heiderich S., Muller M., Foscolo P.U. ADVANCED BIOMASS GASIFICATION: New concept for the
efficiency increase and product flexibility. — Elsevire. Academic Press. — 2016. — 135 c.
(https://books.google.com.ua/books?hl=uk&Ir=&id=XwNKCgAAQBAJ&oi=fnd&pg=PP1&dq=Adva



10.

11.

nced+Biomass+Gasification&ots=RpxoQsfTIX&sig=FnlcGNjJaC3NFBCtLIhchnitB3I&redir_esc=y#v=
onepage&q=Advanced%20Biomass%20Gasification&f=false)

Biomass, Biofuels, Biochemicals. Advance in enzyme technology. 1" edition / edited by R.S. Singh,
R.R. Singhania, A. Pandey, C. Larroche. — Elsevire. Academic Press. — 2019. — 511 c.
(https://books.google.com.ua/books?hl=uk&Ir=&id=cg2GDwWAAQBAJ&oi=fnd&pg=PP1&dq=Biom
ass,+Biofuels,+Biochemicals&ots=yGhgPH2jFA&sig=dRIYbLStvV3BqVPiuXOublVe5mc&redir_esc=y
#v=onepage&q=Biomass%2C%20Biofuels%2C%20Biochemicals&f=false)

Biofuels production / edited by V. Babu, A. Thapliyal, G.K. Patel. — Wiley. Scrivener Publishing. —
2013. - 250 C.
(https://books.google.com.ua/books?hl=uk&Ir=&id=iezBAAAAQBAJ&oi=fnd&pg=PT11&dq=Biofu
els+production+vikash+babu&ots=oeaxE7k9eX&sig=54yNNIHvaYHHphhgMGOkV-
M2Rd0&redir_esc=y#v=onepage&q=Biofuels%20production%20vikash%20babu&f=false)

12. Minicmepcmeo enepeemuxu Yxpainu —

http://mpe.kmu.gov.ua/minugol/control/uk/publish/article?art 1d=245614698&cat

10=245183225

13./[eparcasna acenmcemeo nicosux pecypcie Ykpainu - https://forest.gov.ua/napryamki-

diyalnosti/lisi-ukrayini/zagalna-harakteristika-lisiv-ukrayini

14, [leporcasne acenmcmeo 3 enepeoeghexmuenocmi ma enepeo3oepedxcenus Yxpainu —

https://saee.qov.ua/uk/ae/bioenerqy

15./]epacasna cnyxrcoa cmamucmuru Yrpainu - http://www.ukrstat.gov.ua/



http://mpe.kmu.gov.ua/minugol/control/uk/publish/article?art_id=245614698&cat_id=245183225
http://mpe.kmu.gov.ua/minugol/control/uk/publish/article?art_id=245614698&cat_id=245183225
https://forest.gov.ua/napryamki-diyalnosti/lisi-ukrayini/zagalna-harakteristika-lisiv-ukrayini
https://forest.gov.ua/napryamki-diyalnosti/lisi-ukrayini/zagalna-harakteristika-lisiv-ukrayini
https://saee.gov.ua/uk/ae/bioenergy
http://www.ukrstat.gov.ua/

HaB4anbHUA KOHTEHT

5. MeTtoauKa onaHyBaHHA HaBYa/bHOI AUCUUNANIHK (OCBITHBOrO KOMMNOHEHTA)

JNeKuinHi 3aHATTA
JleKyiliHi 3aHaMmMA cnpamos8aHi Ha:

HAOAGHHA CYy4YacHUX 3HAaHb 3 OucyunaiHu «OcHosu 6ioximiyHOi ma dpizuuHoi KoHeepcii
fi2HoYenton103HUX mamepiani», pieeHb AKUX BU3HAYAEMbLCA UinbOBOK YCMAHOBKOIO 00 KOMCHOI
KOHKpemHoi memu;

3a6e3ne4yeHHs 8 rnpoyeci nexkyii meop4oi pobomu cmydeHma crifbHO 3 8UKAAOAYEM;
gidobpaxeHHA memodu4Hoi 0bpobku mamepiany (8udineHHA 20/M108HUX MOI0HEHb, BUCHOBKIB,
pekomeHOayili, yimke i a0eksamHe ix popMy08AHHAX);

opmysaHHA y cmydeHmis HeobxiOHO20 iHMepecy ma HAOAHHA HANPAMKY 074 camocmiliHoil
pobomu;

BUKOPUCMAHHA 0711 0eMOHCMpauyii HA0OYHUX Mamepianie, MOEOHAHHA, MO MOMIUBOCMI iX 3
deMoOHCMpayiero pezyanbmamie i 3paskis;

BUKAAOAHHA Mamepiany 4imkow | AKICHOK MOB0H 3 O0OMPUMAHHAM CMPYKMYpPHO-102i4HUX
38’A3Ki8, p03’ACHEHHSA 8CiX HOBOBBEOEHUX MEPMIHI8 | MOHAM®b;

docmynHicmbe 0718 crnpuliHAMMmMA 0aHOK ayOumMOopieto.

Haszea memu neKyii ma nepenik 0CHOBHUX MUMAHb

Ne 3/n (nepenik dudakmuyHux 3acobie, nocunaHHA Ha Aimepamypy ma 3a80aHHA FroduH
Ha CPC)
1 HeobxioHicmb  po3eumky 6ioeHepeemuKu. Po38umoK c8imosozo 1

eHepa20crnoxusaHHA. Caimosuli po38umokK bioeHepaemuku.

Jlimepamypa: [1, 2, 3, 6].

3as80aHHA Ha CPC:

KomnneKkcHe eukopucmaHHA OepesHoi ma HedepesHOi CUpPOBUHU 014
nompeb eHepaemu4Hoi 2anys3i.

CyyacHuli cmaH ma nepcrnekmusu po3eumky bioeHepzemuku e YKpaiHi ma 1
ceimi. EHepeemuuHi pecypcu YKpaiHu. CmaH 6ioeHepeemuKu. [lpobaemu
po3s8uUMKy 2anysi. [lepcnekmusu po3sumky bioeHepaemuku.

Jlimepamypa: [1, 2, 8, 10].

3a80aHHsA Ha CPC:

MepenoHu y po3sumky bioeHepaemuKu ma wiaaxu ix mo00AaHHS.




Budu 6iomacu 0na eHepeemu4Hux nompeb. Lljo make biomaca? [xcepena
b6iomacu. [MomeHyian biomacu 8 YKpaiHi.

Jlimepamypa: [1, 2, 3, 4].

3as80aHHA Ha CPC:

Jlicosi 3anacu YKkpaiHu.

OyiHKa eHepzemuy4yHuUXx pecypcie snicHouenno3Hoi biomacu. Cmpykmypa
nieHoyenwnosHoi  biomacu.  [locmayaHHA ~ Giomacu.  BuKopucmaHHA
eHep2emuyYyHuUX Kysemyp.

Jlimepamypa: [2, 5, 6, 7].

3as80aHHA Ha CPC:

OpeaHizayiliHo-mexHiYHi piweHHs 3 nocmayvyaHHa 6Giomacu. 3azomiena
cinbcbKkoz2ocnodapcoKoi biomacu. TpaHcnopmysaHHA biomacu.

Budu b6ionanuea. Teepde, pioke ma ea3ysame bionanuso. bionanuso
rnepwoao MnoKoniHHA. bionanueo Opy2o02o nokoniHHA. bionanueo mpemobozo
MoKoniHHA. bionasnuseo yemeepmozo noKoMiHHA.

Jlimepamypa: [2, 6].

3as80aHHA Ha CPC:

Brnisiue sono2ocmi ni2HOYeM0M03HOI CUPOBUHU HO Menaomy 320PaHHA.

TeepOde bionanueo. EnemeHmHuli cknad bionaausa. XimiyHi ma ¢pi3uyHi
enacmusocmi 6ionanusa. TexHiuHi, hiHaHcO8i Ma eKono2iuHi obmexceHHa npu
8UKOpUCMAHHI meepdozo bionanuea. EKOHOMIYHI acnekmu BUKOPUCMAHHA
pi3Hux sudis biomacu. TosapHi popmu meepdozo bionanusa.

Jlimepamypa: [1, 3].

3a80aHHsA Ha CPC:

BusHayeHHA 8apmocmi mMIOKOBAHOI conomMu. BusHayeHHA eapmocmi
depesHux mpicok. ®opmy8aHHA 8apMOCMIi NAAUBHUX 2PAHYI.

Pidke 6ionanueo. bioemaHon. biomemaHon. biobymaHon. biodusens.
biomacno.

Jlimepamypa: [1, 5].

3a80aHHsA Ha CPC:

TexHiKO-eKOHOMIYHI ma eKoa02ivYHi acriekmu e8upobHuUUMea pioKozo
bionanusa.

FazonodibHe 6ionanueo. bio2as. biomemaH. biosodeHs.

Jlimepamypa: [1, 3, 5].

3as80aHHA Ha CPC:

TexHiIKO-eKOHOMIYHI ma eKos02i4YHi acrnekmu 8upobHuUUMea piodKoz20
bionanusea.

TepmoximiuHa KOH8epCin ni2HOYenA03HOI cUPOBUHU. TexHOM02iA Niponi3y
POCAUHHOI cuposuHuU. Cxema niponizy. [Mpodykmu mepmiyHoi nepepobKu i
o0bsacmi ix sukopucmaHHA. O0epHaHHA AKMUBOBAHO20 8Y2ifNA.

Jlimepamypa: [3].

3as80aHHA Ha CPC:

Knacugpikauia pemopm.




10 PyHOameHmManbHi ocHosu 2a3zugikayii 6iomacu. Ximis easugpikauii. Cknaod 2
2a3y. 3a2an1bHA mexHos102ia 2a3ugikayii.

Jlimepamypa: [3].

3as80aHHA Ha CPC:

lideomoska cuposuHU 00  2a3ugikKauii:  NPOMUBAHHSA,  CYWIHHS,
noopibHeHHs.

11 Mpakmuy4Hi ocHosu 2a3udpikayii biomacu. Tunu 2azozeHepamopis. Cxemu 2
easugpikauii. Peakmop easughikayii pocuHHOI cUPOBUHU Yy HU3XIOHOMY nomoui
2aszy. Peakmop easzucpikayii pocauHHOI cUpo8UHU y rnonepeyHoMy nomoui easy.
Peakmop 2a3ughikayii pocaUuHHOI cupo8uUHU y rorepeYHOMy Momoui 2aasy.
Peakmop 2a3udpikayii 3 6apb60mMaxcHUM Kunaa4yum wapom cuposuHu. Peakmop
2a3ugikauii 3 YUPKYAOYUM KUMASYUM WAPOM CUPOBUHU.

Jlimepamypa: [3].

3as0aHHsA Ha CPC:

Mob6iuHi npodykmu 2a3udpikayii. [lnasmosa easughikayis biomacu.

12 ®depmeHmHuli 2idponi3 nizHoyentono3u. 3a2as16HA MexHOM02iA bioXiMmiYHOI 4
KOH8epCii nicHoyentnn03HUX mamepianie. 3a2a76HA CMPYKMypa Uesnrs103u,
2emiuesntonos, sizHiHy. 3anexcHicms WeUOKocmi epmMeHmHo20 2idponisy
uesntoso3HUx cybcmpamie 8i0 ix cknady. 3miHa peakuiliHoi 30amHocmi yenoao3u
npomsaz2om gpepmMeHMHOo20 2i0ponisy.

Jlimepamypa: [4, 5].

3as80aHHA Ha CPC:

Egpekm cyrnipomusy biomacu nio yac pepmeHmHo20 2idponisy.

13 MonepedHsa 0b6pobKa nicHoyenno3Hux mamepianis. Kucnomya o6pobka. 2
Jly#cHa 06pobka. OpeaHoconbeeHMHA 0b6pobKa. Aemozioponis.

Jlimepamypa: [4, 5].

3as0aHHA Ha CPC:

Brnnue mexaHiyHOi 06pobKU Ha egheKmusHicmb hepmeHmMHo20 2idponisy
ni2HOUenton03HUX mamepiasis.

14 PepmeHmu 0na bioximiuHOi KOHeepcii ni2Hoyenno3HUx mamepiasnis. 4
Lenronasa. EHOo2nt0KaHa3a. Llenobiozioponasa. Exkcoentoko3udasa.
Inroko3udasza. Adcopbuia hepmeHmis Ha Uentonosi.

Jlimepamypa: [4, 5].

3as80aHHsA Ha CPC:

Mpupoda cuHepeizmy 8 Oii hepmeHmMi8 yentna3Ho20 Komnaekcy. Memoodu
KynbmueyB8aHHA hepMeHMHUX KOMIIAeKcis.

15 Bcbozo 36

MpaKTUYHi 3aHATTA

Y cucmemi npogpeciliHoi nideomoeku 6akanaspie rno O0aHili OucyunaiHi NPAKMUYHI 3aHAMMA
3alimaroms 50 % ayOumopHO20 HABAHMAMCEHHA. 3Micm Yux 3aHAMb | MemoouKa ix nposedeHHA
3a6e3ne4yyroms po38UMOK MBOPYOi aKmusHocmi ocobucmocmi. BoHU po38uBaromMb HaAYyKO8E MUC/EHHA |
30amHicmb Kopucmysamucs creyianbHOK mMepMiHOA02i€rn, 00380aA0Mb nepesipumu 3HAHHA. [aHull
8u0 pobomu sucmynae 8axaUBUM 30CO060M 0MepamuBHO20 380POMHO20 38'A3KY.



OCHOBHi 3a80aHHA YUKAY NPAKMUYHUX 3aHAMb!
- donomozmu cmydeHmam cucmemamusysamu, 3akpinumu i no2aubumu 3HAHHA MeopemuYHO20
xapakmepy 8 o6s1acmi mexHosnozili KoMmnaeKcHo20 nepepobeHHA 0epesuHU;
- Has4umu ix npayreamu 3 HAyKosow ma 008i0KO8OK saimepamypoto, OOKymeHmauiewo i
MexHO102iYHUMU CXeMamu;
- opmysamu BMIHHS 84Yumuca camocmiliHo, mobmo onaHosysamu memooamu, crocobamu i
npuliomamu camoHAB8YAHHSA, CAMOPO38UMKY i CAMOKOHMPOIO.

Ne Haszsa memu FoouH
3/n
1 OUuiHKa eHepzemu4HUX pecypcis nicHouenton03Hoi biomacu 2
2 Pioke 6ionanueo 2
3 TepmoximiyHa KOH8epCiA Mi2HOY,esnM03HOI CUPOBUHU 2
4 ®yHOameHManbHIi 0CHoB8U 2a3udgikayii Giomacu 3
5 bepmeHmHull 2i0poni3 nizHouenrn03u 3
6 | Bucmynu 3 donogiddr Ha obpaHy memy 3
7 | BUKOHGHHA MOOY1bHOI KOHMPOAbHOI pobomu 1
8 3anik 2
Bcbozo 18

6. CamocrTiliHa poboTa cTyaeHTa/acnipaHTa

CamocmiliHna poboma 3almae 55 % yacy sug4eHHA KpeoumHo20 MOOYA, 8KAOYAKOYU i Ni020MOBKY
00 3aniky. [onosHe 3a80aHHA camocmiliHoi pobomu — ornaHy8aHHA HAYKOBUX 3HAHb 8 061aCMAX, W0 He
yeiliwnau y nepesnik AeKUiliHUX MNUMAHb WaaxoMm ocobucmoao rnowyky iHgpopmauii, chopmMyBaHHSA
aKMUBHo20 iHmepecy 00 meop4oz20 nioxody y Has4yanbHili pobomi. Y npoueci camocmiliHoi pobomu 8
PAMKAX 0C8IMHbO20 KOMMIOHEHMY cmyoOeHm Mo8UHEH Ha84amucA 21UubOKOo aHAsI3y8amu Cy4acHi nioxoou
00 KOMM/AEKCHo20 nepepobieHHS POC/AUHHOI CUPOBUHU.

Ne Kinbkicmb 200UH

/ Haszsa memu, w0 sBuHocumbcA Ha camocmiliHe ornpayroeaHHA CPC
3/n

Po30in 1. 3azanvHa xapakmepucmuka 6ioeHepzemuKu

1 HeobxidHicmb po3sumkKy bioeHepzemuku.

KomnnekcHe sukopucmaHHA 0epesHoi ma HedepesHOoI cupo8UHU 015
nompeb eHepaemu4Hoi 2anya3i.

Jlimepamypa: [1, 2, 3, 6]

2 CyuacHuii cmaH ma nepcnekmuseu po3eumky bioeHepzemuKku 6
YKpaiHi ma ceimi.
lepenoHu y po3sumkKy bioeHep2emuKu ma WiAsaxu ix noooAaHHS.
Jlimepamypa: [1, 2, 8, 10].

Po30in 2. 3azanvHa xapakmepucmuka 6iomacu ma 6ionanusea.

3 Budu 6iomacu 021a eHep2emu4yHuUx nompeeé.
Jlicosi 3anacu YKpaiHu. 3

Jlimepamypa: [10].




4 OuyiHKa eHepzemu4yHUX pecypcie ni2Hoyenono3Hoi bGiomacu.
OpeaHizayiliHo-mexHiyHi piwieHHa 3 nocmavyaHHA 6iomacu. 3azomiens
cinbcbKo20cnodapcoKoi biomacu. TpaHcnopmysaHHA biomacu.

Jlimepamypa: [2, 5, 6, 7].

5 Budu b6ionanusa.

Bnaue 8on1020cmi si2HOUE/1H0/03HOI CUPOBUHU HO Mersa0my 320PAHHA.
Jlimepamypa: [2, 6].

6 Teepde b6ionanueo.

BusHauyeHHA sapmocmi mroKosaHoI conomu. BusHayeHHA sapmocmi
OdepesHux mpicok. PopmysaHHA 8apMOCMi NasnuUBHUX 2pPAHY.
Jlimepamypa: [1, 3].

7 Pidke b6ionanueo.

TexHiKO-eKOHOMIYHI ma eKos102iYHi acnekmu supobHuUymea pidkKoeo
bionanusa.
Jlimepamypa: [1, 5].
8 FazonodibHe 6ionanuso.
TexHiIKO-eKOHOMIYHI ma eKos02iYHi acreKkmu supobHuymea pidKozo
bionanusa.
Jlimepamypa: [1, 3, 5].
Po30in 3. OcHosu pi3u4HOi KOHBepCii niczHoyennosu

9 TepmoximiuHa KoH8epcia ni2HOYenrn03HOI CUPOBUHU.

Knacugikauia pemopm.
Jlimepamypa: [3].

10 dyHOameHManbHi ocHosu 2a3ugpikayii biomacu.

Mideomoska cuposuHu 00 ea3ugikauii: MNPOMUBAHHSA, CYWIiHHS,
MnoopibHeHHs.
Jlimepamypa: [3].

11 MpakmuyHi ocHosu 2a3ugikayii biomacu.

Mob6iuHi npodykmu ea3ugikauii. [Tnazmosa 2a3ugikayis biomacu..
Jlimepamypa: [3].
Po30in 4. OcHosu bioximiyHOi KOHBepCii nizHoyentA03HUX Mamepianie

12 depmeHmHuli 2ioponiz nieHoyenronosu.

Egpekm cyrnipomusy biomacu nio yac ghepmeHmMHoz20 2i0ponisy.
Jlimepamypa: [4, 5].
13 lMonepedHsa 0b6pobKa nizcHoyenon03HUX mamepianie
Brninue mexaHiyHOi 06pobKU Ha egekmusHicmb epMeHmMHo20
2idponiszy nieHoyentono3HuUx mamepianis. /limepamypa: [4, 5]

14 ®epmeHmu  Ona  bioximiyHoi  KOHeepcii  ni2HoOYenrno3HUX

mamepiasnis.
Mpupoda cuHepzizmy 8 Oii hepmeHmMie Uenna3Ho20 KOMIIIEKCY.
Memodu Kyanbmugy8aHHA (hepMeHMHUX KOMIIIEKCI8.
Jlimepamypa: [4, 5].
15 | [Midcomoska 00 Mmodys1bHOI KOHMPOALHOI pobomu




16 | Midecomoeka domnogioi 10
17 | BukoHaHHA [AKP 10
18 | Midcomoska 00 3aniKy 2

19 | Bcbo2o 200uH 66

MoniTuka Ta KOHTpONb
7. NMoniTMKa HaBYaNbHOI AUCLUNAIHM (OCBITHDOrO KOMMNOHEHTA)

MpaBuna BiaBiAYBaHHA 3aHATb Ta NOBEAiIHKU Ha 3aHATTAX

BidgioysaHHA 3aHAMb € 0608°93KOBUM KOMIMOHEHMOM OUiHI08AHHA. CmydeHmu 30608°3aHi bpamu
OKMUBHY y4acmb 8 HA84YAs/1bHOMY MPOYECi, He Cri3HIB8AMUCA HA 3aHAMMSA ma He npornyckamu ix 6e3
M0BAMCHOI MPUYUHU, HEe 3a8aXamu 8UKAaoayy nposooumu 3aHAmMms, He g8iogonikamucs Ha 0ii, uo He
1108°A3aHi 3 HABYANLHUM MPOYECOM.

MpaBuaa NnprMsHaueHHA 3a0X04YyBaJ/IbHUX Ta WTpadHUX banis

° 300x04y8asnbHi 6anU MOXYMb HAPAX0BYBAMUCH BUKAAOAYEM BUK/HOYHO 30 BUKOHOHHA MBOPYUX
pobim 3 ducyunaiHu, @ Makox 000amMK0B8020 MPOXOOH eHHA OH-/1alH NMPOoinbHUX KypCi8 3 0MPUMAHHAM
gionosioHo2o cepmugpikamy. Cyma 3aoxouysanbHux banie He moxce nepesuwysamu 10 % ei0
pelimuHz2080i WKanu.

o wmpacgHi 6aau 8 paMKax HaB84YA1bHOI OUCYUNAIHU He nepedbayeH.

MNoniTuka aepnaiiHiB Ta nepecknagaHb

Y pasi suHUKHeHHA 3a6opzaosaHocmell 3 HABYAAbHOI OucyunaiHu abo 6yOb-aKUX (OPC-MAHOPHUX
obcmasuH, cmydeHmu Marme 38°93amucs 3 euknadayem o 0ocmynHuUx (HaOaHux euKaada4yem)
KaHanax 38°A3Ky 014 po368°’A3aHHA MNpobaemMHUX NMUMAaHb ma y32004(eHHA anzopummy O0ili 014
8i0NpaytO8aHHS.

MoniTuKa akagemiuHoi gobpouecHOCTI

Mnaeiam ma iHWi ¢opmu HedobpovecHoi pobomu Henpunycmumi. [o nnaziamy e8i0HOcumecs
8i0CymHicmb MocusnaHb Npu BUKOPUCMAHHI OPYKOBAHUX MA eneKmpPoHHUX Mamepianis, yumam, 0yMoK
iHwux asmopis. Henpunycmumi niGKa3Kku ma crnucy8aHHA mi0 4ac HAMuUCaHHA mecmis, rnposedeHHs
3aHAMSb,; 30a4a 307iKy 30 iHWO20 CMyO0eHmMa; KOMikB8AHHA Mamepianie, 3axXUuWeHUX Ccucmemoro
asmopceKozo npasa, 6e3 0o3sony asmopa pobomu.

Monimuka ma npuHyunu akademiyHoi O0obpoyecHocmi eu3Ha4veHi y po30dini 3 KodeKkcy uecmi
HayioHanbHo20 mexHiYHO20 yHisepcumemy YkpaiHu «KuiscbKulli nonimexHiyHul iHcmumym imeHi lzopsa
Cikopcbkozo». lemansHiwe: https://kpi.ua/code

Monimuka akademivyHoi NosediHKU i emuKu

CmydeHmu marome 6ymu mosnepaHmMHUM, nosaxamu OYMKYy 0moYyr4ux, 3arnepedeHHa hopmynoeamu
8 KOPEKMHIll hopmi, KOHCMPYKMUBHO MiIOMPUMYy8aMU 3860pOMHUL 38'A30K HO 3aHAMMSIX.

Hopmu emuyHoi noesediHKuU cmydeHmis | npayieHUKie eu3Ha4yeHi y po30ini 2 KodeKkcy uvecmi
HauioHanbHo20 mexHiuHo20 yHisepcumemy YKpaiHu «KuiscoKuli monimexHiyHul iHcmumym imeHi lzopsa
Cikopcbkozo». emansHiwe: https://kpi.ua/code

8. BuAu KOHTPO/IIO Ta PEATUHIOBa CMCTEMA OLHIOBaHHA pe3y/bTaTtiB HaByaHHA (PCO)

Po3n00in Has4asnbHO20 Yacy 3a 8UOAMU 3aHAMSb | 3a80aHb 3 OUCUUNAIHU 32i0HO 3 PO6OYUM HABYANbHUM
NAAHOM:

HasyaneHuli yac Po3nodin HasyasnbHUX 200UH KoHmponbHi 3axo0u
Cemecmp 5
Kpedumu akao. Jlekuii | MpakmuyHi /1a6. CPC | MKP | OAKP Cemecmposuu
200. pob. KOHMpOsb
5 4 120 36 18 - 66 1 1 3aniK



https://kpi.ua/code
https://kpi.ua/code

PeiATUHT cTyaeHTa 3 AUCUUNAIHU CKNAAA€eTbeA 3 6ani., WO BiH OTpUMYE 3a:

1) sucmynu 3 00M08i00t0 Ha memy, W0 BUHOCUMbCA HA MPAKMUYHI 3aHAMMA. [11a KOXHo20 cmydeHma
nepedbayaemoca 1 sucmyrn;

2) akmusHy yyacme 8 pobomi NpaKkmMu4yHUX 3aHAMb — 3 OUiHKU;
3) BUKOHAHHA MOOYsIbHOI KOHMPOAbHOI pobomu.
Cemecmposum KOHMpPOosemM € 3aiK.
Cuctema penTUHrosux (Barosux) 6anis Ta KpuTepii oLiHIOBaHHA

1. Poboma Ha nMpakmMu4yHUX 3aHAMMSAX

1.1. Bucmyn 3 06rpyHmogaHoto 00rnosiooro:

Bazosuli 6an — 30. MaKcumanbHa KinsbKicme 6anai8 HA 8CiX MPAKMUYHUX 3AHAMMAX O0PIBHIOE
30 6anis x 1 =30 banis.

Kpumepii oyiHro8aHHA 0onosioi:

Akicmb donoeidi ma ii 3axucm Bbanu

lMoeHicmio po3kpumo memy 00rogidi; cmyoeHm rpyHMoB8HO MOACHIOE YCi acrekmu 30
8i0nogidHoi memu, pobume HeobXiOHi BUCHOBKU Ma y3a2asbHEeHHS, A MAKOX YimKo
gidnosidae Ha nocmasseHi 3anNUMaHHA

Y Oonoegidi He HasedeHO OocmMamMHbOI Kinbkocmi ¢hakmie ma npuknadis;, He | 29...26
nposedeHo HAMexHo20 aHani3y; He00CMAMHbO YiMKO CEHOPMYMbOBAHI BUCHOBKU;
8i0n08idi Ha NUMAHHA Hedyimki abo marome OesKki Hemo4YHocmi

Tema 0onoesidi po3kpuma HedoCMamMHb0, 8i0CYMHIi BUCHOBKU; Hemae gionosideli Ha | 25...15
OKpemi 3anumaHHA

Jlonosiob He 8i0nogidae cgopmynvosaHili memi; yci nocmasneHi 3anUMaHHSA 0
3anuwunuca 6e3 8ionosioi. Jonosios He 3apaxosaHa

1.2. Yyacmoe y pobomi Ha NPAKMUYHUX 3GHAMMAX:

Bazosuli 6an — 5. MakcumanbHa Kinbkicme 6anie Ha 8CiX MPAKMUYHUX 3AHAMMAX O0PIBHIOE
5 6anie x3 =15 6anis.

Kpumepii oyiHro8aHHA 3HaGHb cmydeHmia:

lMosHoma ma o3HaKu eionoeioi banu

AKmMuBHa yyacme y 062080peHHI 8Cix NUMAHbL, NPABUAbHICMb MA KOPEKMHicmMb 5
gidnosioeli ma B8UKOHAHHA B8CiX MOCMAassAeHUx 3a800Hb

JonyweHi oKpemi Hecymmesi MOMUMAKU MpPU BUKOHAHHI 3a80aHb abo npu | 3..4
obzosopeHHi mamepiany

ZaHa Hevyimka 8i0nosiob; donyuwieHo 2pybi NOMUMKU; KOHKpemHe ¢opmynoeaHHa | 1...2
30KOHI8 ma mepmiHie 8i0cymHe

Bidnogidb He 3apaxosaHa, 8i0cymHA akmusHicme abo nidzomossieHicmes 00 0
MPAKMUYHO20 3aHAMMA

2. [lomMawHA KOHMposabHA poboma:

Bazosuti 6an — 15. MaKcumasnbHa Kinbkicms 6asie Ha 6Cix MPpaKmMu4YHUX 3aHAMMAx 0opieHroe 15 banie x
1=15 6anis.

Kpumepii ouiHroeaHHa 00nosioi:



Akicmb 0donoeidi ma ii 3axucm baau

MosHicmio po3kpumo memy AKP; cmydeHm rpyHmMoBHO MOACHKE ycCi acrnekmu 15
8idnosioHoi memu, pobume HeobXiOHi BUCHOBKU MQA yY3a20Ab6HEHHSA, O MAKOX YimKO
gidrnosidae Ha NnocmasneHi 3aNUMaHHA

Y [IKP He HasedeHO docmamHbOi KifbKocmi ¢hakmie ma npuknaadis; He nposederHo | 10...14
HO/1eXHO20 aHAsI3Y; HEOOCMAMHbLO YiMmKO ChOPMYb08AHI BUCHOBKU; 8i0n108i0i Ha
MUMAHHA HevyimKi a6o marome 0eaKi Hemo4yHocmi

AKP po3kpuma HedocmamHbo; 8i0CYmHi 8UCHOBKU;, HeMae sionoesidell Ha okpemi | 5...9
3anuUMaHHA

AKP He gidnosidae cepopmynvosaHrili memi; yci nocmassneHi 3anuMaHHA 0
3anuwunucs 6es gionosidi. JKP He 3apaxosaHa

3. ModynabHa KOHMpPosabHA poboma:
MoOdyneHa KOHMposnbHa poboma nNposodumeca y hopmMi mecmy8aHHA.
Ycbo2o0 cmydeHmu marome gidnosicmu Ha 80 numaHs, W0 8i0HOCAMbLCA 00 Pi3HUX pP0o30inie ma mem
HaB4asbHOI QUCY U iHU.

Bazosuli 6as 3a KOXHY npasusnbHy 8i0noeios cknadae 0,5. KoxcHa 3 8idnosioeli oUiHIOEMbCA OKPeMo,
nicsaa 4020 ompumaHi 6aau cymyromecs.

MaKcumanbHa KinbKicme 6a1i8 30 HanucaHHA Mooys1bHOI KOHMposabHoi pobomu dopisHioe 0,5 6anie
x 80 =40 6anis.

Po3paxyHok wKanu (R) pelimuHey

PelimuHeoea wkana oucyunaiHu (RD) cknadae 100 6anie ma ¢hopmMyemosCa AK Cyma 8cix pelimuHaosux
6anie, ompumMaHuUx cmyO0eHmom 3a pe3ysnemamamu 3ax00i8 MOMO4YHO20 KOHMPOAHO:

R =30x1+5%x3+15x1+0.5x80=100 6anis.

HeobxidHowo ymoeoro 0ornycky 00 3as1iKy € 3apaxy8aHHA 00M08idi, BUKOHAHHA OOMAWHbLOI KOHMPOAbHOI
pobomu, BUKOHOHHA MOOYs/1bHOI KOHMPOALHOI pobomu, @ makox« cmapmosuli pelimuHe He meHwe 40%
8i0 R, mobmo 40 6anis.

CmydeHmu, fAki Habpanu npomszom cemecmpy pelimuHe meHwe 0,6 R, 8UKOHyomMb 3asnikosy
KOHMposasHy pobomy. [lpu ybomy 6ci 6anu, wo 6yau HUMU OMPUMAHIi NPOMA20M cemecmpy
cKacosyromsocs. 30800HHA KOHMPOsbHOI pobomu micmume 3arnumaHHA, AKi 8i0HOCAMbCA 00 Pi3HUX
po30dinie npozpamu.

Ana ompumaHHA cmydeHmoMm 30n1iKo80i OUiHKU, Cyma 8cix 3apobsieHUx MnpomsA2oM cemecmpy
pelimuHzosux 6anie R nepesodumscsa 32i0HO 3 mabauyero:

Kinokicmo 6anis OuiHKa
95...100 8IOMIHHO
85...94 Odyxe dobpe
75...84 dobpe
65...74 30008i1bHO
60...64 8ocmamHb0
RD <60 He3a008i71bHO
He suxkoHaHi ymosu 0onycKy He donyuweHo




9. [opaTtkoBa iHpopmauifa 3 gucumnaiHM (OCBiTHbOro KOMNOHEHTA)

Mpu6baunsHUi nepenik NUTaHb, AKi BUHoCcATbCA Ha MKP

1. biomaca depesuHU CKNaBAEMbCA 3 MPbLOXOCHOBHUX YACMUH, 0 caMe:
a) KpoHa, cmosbyp i KopeHesa cucmema;

6) einns, KpoHa, cmosbyp;

8) KPOHa, cmosbyp, OepesHa 3eseHbs.

2. AKi 3 HagedeHuUX 8UPOBHUUMB Hanexams 00 /iCoXiMii:

a) yenonosHe;

6) 2ioponizHe;

8) mebsese;

2) KaHighonbHO-mepneHmMuHHe.

3. OCHOBHUM MPOUECcoM, Ha AKOMY 30CHOBAHE 2i0posi3He sUpobHUUMEO, €:
a) Kamanimu4yHe nepemeopeHHA NPUPOOHUX rosicaxapudi 8 MOHOCAxXapuou;
6) sudineHHs nicHiHy;

8) 2i0posi3 2eKco3aHi8 00 2eKcos.

MpubaunsHi 3aBaaHHA, WO BUHOCATLCA Ha AKP
1. Akuli meopemuyHuli 8uxio ma ckinbku nimpie cnupmy (p=0,7893 2/cm?) moxcHa ompumamu 3 100 K
MOHOcaxapudy 30 PiBHAHHAM Peakyii:
CsH12,06 = 2C2Hs0OH +2C0O; +Q.
2. Po3spaxysamu sKy macy 2aarKo3u HeobxiOHo e3amu 014 ompumaHHa 200 Ke cnupmy. AKWo euxio
npooykmy cknadae 83%.
3. Onucamu mexHos02iuHy cxemy 00epXHaHHA bioemaHony nepuio2o NOKOsIHHA.

Pobouy npoz2pamy Has4yanbHOi ducyunaivu (cunabyc):
CknaodeHo Oou. K.X.H., 0ouy. laauw B.B.

YxeaneHo Kagedporo E ma TPI1 (npomokon Ne 14 gid 08 .06.2022)

MozodxceHo MemoduyHoro Komicieto IXP (npomokon Ne10 sid 24.06.2022 p.)
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