OIIUC HABYAJIBHOI JUCHUILJITHA
1. Kox: BK3.1
2. Ha3Ba: O61a0nanns ma npoexmyeants 6 bioenepeemuyi ma 600004 UWeHH]
3. Tun: subiprosuii
4. PiBeHnb BUIOI OCBiTH: /] (MacicmepcbKutl),
5. Pik HaBYaHHS, KOJIM NPONOHYETHCS JUCHHUILIIHA: 1,
6. CemecTp, KOJIM BUBYAETHCS AUCIHUILIIHA: 2
7. KinbkicTs BecTranoBaenux kpeautiB EKTC: 5
8. IlpizBuine, iHiniaan JeKTOpPa/JIEKTOPiB, HAYKOBHI CTYNiHb, IOCa/A:
Kgaptenko O.M., 1.1.H., npodecop kadeapu BoJONOCTaYaHHs, BOJOBIIBEACHHS Ta OypoBOi CIIpaBH
9. Pe3yabTaTH HABYAHHS: NiC/IA BUGUEHHS OUCYUNILIHU CIYOeHm NOSUHEH OYMU 30aAMHUM.!

. 30IUCHI08AMU  PO3PAXYHKU MA  KOHCMPYIOBAHHA  CYYACHO20 MEXHON02IYH020 OONAOHAHHA  SIKe
3acmoco8yemucs 8 bioenepeemuyi ma 0000YUUEHHI,

. nputimamu  eqekmueHi npoeKmHi PilueHHs. 8paxo8yroyU 0coOnusocmi 00’ekma y 8ionosioHocmi 00
ICHYI040i HOPMAMUBHO-NPABOBOL ba3uL;

. 3abe3neuysamu Oeznepediliny podomy 0ONAOHAHHS 13 PO3YMIHHAM MEXHOIOIYHUX PedHCUMi8 pobomu
0102a308uUx YCMaHo8oK i cnopyo 0Jisk B0000HUUEHHSL,

. sUpiuLy8amu 3a80aHHs NOB SA3aHI 3 eKCHIYamayieto cnopyo y bioenepeemuyi ma 600004 ULEHHI;

. 8NPOBAOHCYBaMU HA 00 €KmuU Cnopyou 0Jia Oi0N02IYHOT OUUCKU CIIYHOT 800U HOB020 NOKOJIIHHSL.

10. ®@opmu oprauizamii 3aHATh: 1eKyiliHi, NPAKMUYHI, CAMOCMIUHA poOOMA, MOOYIbHI KOHMPOI, 3aJliK;
11. o JIucuMiuIiHU, 110 MEePeIYITh BUBYEHHIO 3a3HAYEHOI TUCHUILTIHM: [HO3eMHa Mo8a npogecitinoeo
cninkysanus, CyuacHi 6iomexHon02ii 6 2any3i ouUeHHs 800U.

12. 3mict kypcey: 3micToBuii moayn 1: Tema 1. Onepxanns GioBogHto. Tema 2. OxepkanHs Giorasy.
Tema 3. Onepxannsa Oioguzento. Tema 4. Onepkanns Oioeranomy. Tema 5. Ilipomiz Giomacu. Tema 6.
[linroTroBKa Ta BIPOBAKECHHS IMPOEKTIB 3aMIIMICHHS MPUPOIHOTO razy 010Macor TpH BHUPOOHHUIITBI B
VYkpaiHi.

3micTroBuii Mmoayab 2. Tema 7. Ilpuctpoi mans mpuroTyBaHHS, MEpPEMINTyBaHHS Ta JO3yBaHHS PEarcHTIB.
Tema 8. Ciopyau st BiICTOIOBAHHS MPUPOJIHMX, TEXHOJOTTYHUX Ta CTIYHUX BojA. Tema 9. Cropymu st
010JIOTTYHOI OYMCTKHM CTIYHOI BOJHW aepalliiHoro Tumy - aeporeHku. Tema 10. Cropymu nist GiojorigyHol
OYHCTKHU CTIYHOI Boju inbTpariitHoro tumy - 6io¢pumeTpu. Tema 11. Crnopyau uist 610JI0TTYHOI OYHUCTKH
CTIYHOI BOJM HOBOTO TOKOJiHHSA - Oiopeaktopu. Tema 12. KowmruiekcHe BomoOYMCHE OOJaHAHHS
3aBOJICBKOTO BUTOTOBJICHHS JUIsi  (PI3MKO-XIMIUHOT Ta OI0JOTIYHOI OYHCTKHA CTIYHUX BOJI Ta OOpPOOKH
ocamiB. Tema 13. IIpoexTyBaHHS CTaHII BOJOMIATOTOBKH Ta KaHAII3AIIHHUX OYMCHHUX CIOPYI. 3arajbHa
KOMITOHOBKA CIIOPY/ BOJOOYMCHUX CTAHIIIMH.

13. PexoMeH10BaHI HABYAJILHI BUTAHHSA:

1. 3anonbchkuii A.K., MimkoBa-Kmimenko H.A., Actpenin .M., bpuk M.T., I'Bo3msxk I1.1., Kaszpkosa T.B.
®Di3uK0 — XIMIYHI OCHOBU OuYMINECHHS cTiuHMX BoA. [liapyunuk. Kuis, Jliopa, 2000. — 367c. 2. Degremont.
Water Treatment Handbook, 7th Edition - 2 Volume Set. Lavoisier, 2007, P. 2539. 3. KoBansuyk B.A.
Ounctka ctiyHuX BoJ: HaB4y. 1moci0./ PiBae: BAT «PiBHeHcbka npykapHs», 2002. 622 c. 4. OOnagHaHHA Ta
MPOCKTyBaHHS B 010€HEPTETHIIl Ta BOJOOYMINCHHI Ta ynpaBiiHHs Oe3mnexoro mparti / Cabmiid JI.A., Bynuak
O.M., Kykosa B.C., Kononner C.B. // ITigpyunuk mist crya. BH3 cnert.«bioTexHomorii Ta 6101HXeHEpis»,
pexomenn. Buenoto pamoro KIII im. Iropst Cikopebkoro / [Tix pen. JI.A. Cabmiii - 2-e Buj., mepepo0. 1 gom. —
Piene: HYBITI, 2018-377 c. 5. Opnos B.O., JlutBunenko JI.JI., KBaprenko O.M. OG6namnanHs Ta
eKCIUTyaTallisi CHCTEM BOJIOTIOCTaYaHHs Ta BoAoBiABeAeHH. HaBuansHuii mociOnuk.- Pibae: HYBI'TI, 2011-
288c.

14. 3an1anoBaHi BUAM HABYAJLHOI JiJILHOCTI TA MEeTOIM BUKJIANAHHSA:

26 200. nexyiu, 24 200. npakmuunux, 100 200. camocmitinoi pooomu. Pazom — 150 200.



Memoou: Jlexyii ma npakmuyni 3aHAMmMA NPOBOOAMbCA I3 3ACMOCYBAHHAM MEXHIYHUX 3AC00i8 HABUAHHA
(komn’romep, npoekmop) y cynpogoodi HaguaibHux gideomamepianie (npezenmayiil, ciauois, 8i0eoinbmis).
2. Koncynomayii. 3. Camocmiiina poboma.
15. ®opmu Ta KpUTEPii ONIHIOBAHHA:
Ouyintosanns 30iticnioemovcs 3a 100-6anvHoio wKanoro.

ITiocymrosuii konmponw (40 banis): 3anik mecmosuii, 8 Kinyi 2 cemecmpy.

Tlomounuti koumponw (60 6anis): mecmyeants, ONUMYBAHHSL.

16. MoBa BUKJIaJaHHS: YKpaiHChKA.

3aBiqyBad kadeapu BOJIOMIOCTAYaHHS,
BOJIOBIJIBEJICHHS Ta OYpPOBOi CIIPaBH Mapmunosg C.IO., 0.m.H., npoghecop



DESCRIPTION OF EDUCATIONAL DISCIPLINE
1. Code: BK3.1

2. Title: Equipment and design in bioenergetics and water treatment

3. Type: is selective

4. Higher education level: /I (master's degree),

5. Year of study, when the discipline is offered: /,

6. Semester when the discipline is studied: 2

7. Number of established ECTS credits: 5

8. Surname, initials of the lecturer / lecturers, scientific degree, position: O.M. Kvartenko, Doctor of
Technical Sciences, Professor of the Department of Water Supply, Drainage and Drilling

9. Results of studies: Afier studying the discipline, the student should be able to:

* carry out calculations and design of modern technological equipment used in bioenergy and water
purification;

*  make effective design decisions taking into account the features of the object in accordance with the
existing regulatory and legal framework;

*  ensure uninterrupted operation of equipment with an understanding of the technological modes of
operation of biogas plants and water treatment facilities;

* solve tasks related to the operation of facilities in bioenergetics and water treatment,

» implement facilities for biological wastewater treatment of a new generation at the facilities

10. Forms of organizing classes: lecture, practical, independent work, modular controls, test;

11. Disciplines preceding the study of the specified discipline: Foreign language of professional
communication; Modern biotechnologies in the field of water purification.

12. Course contents: Topic 1. Production of biohydrogen. Topic 2. Production of biogas. Topic 3.
Production of biodiesel. Topic 4. Production of bioethanol. Topic 5. Biomass pyrolysis. Topic 6.
Preparation and implementation of projects to replace natural gas with biomass in production in Ukraine.
Topic 7. Devices for preparation, mixing and dosing of reagents. Topic 8. Structures for protection of
natural, technological and waste water. Topic 9. Structures for the biological treatment of wastewater of the
aeration type - aeration tanks. Topic 10. Structures for biological treatment of wastewater of filtration type -
biofilters. Topic 11. Structures for the biological treatment of wastewater of the new generation -
bioreactors. Topic 12. Complex factory-made water treatment equipment for physical, chemical and
biological wastewater treatment and sediment treatment. Topic 13. Design of water treatment stations and
sewage treatment facilities. General layout of water treatment plant facilities.

13. Recommended educational editions:

1. Zapolskyi A.K., Mishkova-Klimenko N.A., Astrelin .M., Brik M.T., Gvozdyak P.I., Knyazkova T.V.
Physico-chemical basics of wastewater treatment. Textbook. Kyiv, Libra, 2000. — 367p. 2. Degremont.
Water Treatment Handbook, 7th Edition - 2 Volume Set. Lavoisier, 2007, R. 2539. 3. Kovalchuk V.A.
Sewage treatment: education. guide./ Rivne: JSC "Rivnenska dokratranya", 2002. 622 p. 4. Equipment and
design in bioenergetics and water treatment and occupational safety management / Sabliy L.A., Bunchak
O.M., Zhukova V.S., Konontsev S.V. // Textbook for students. Special University "Biotechnology and
Bioengineering", recommendation. Academic council of KPI named after Igor Sikorskyi / Ed. L.A. Saber -
2nd ed., revised. and additional — Rivne: NUVHP, 2018-377 p. 5. Orlov V.O., Lytvynenko L.L., Kvartenko



O.M. Equipment and operation of water supply and drainage systems. Study guide. - Rivne: NUVHP, 2011-
288p.
14. Planned types of educational activities and teaching methods:
26 hours lectures, 24 hours practical, 100 hours independent work. Total - 150 hours.
Methods: Lectures and practical classes are conducted using technical teaching aids (computer, projector)
accompanied by educational video materials (presentations, slides, video films).
2. Consultations. 3. Independent work.
15. Forms and assessment criteria:
Evaluation is carried out on a 100-point scale.
Final control (40 points): testing, credit test, at the end of the 2th semester
Current control (60 points): testing, survey.

16. Language of teaching: Ukrainian.

Head of the Department of
Water Supply, Sewage and Drilling S. Martynov, Doctor of Technical Sciences, Professor



