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OITUC HABYAJIBHOI JUCHUTILJITHA
1. Kox: BK.2;
2. Ha3Ba: [HTerpoBana MynbTUTpOdivHA aKBAKYIbTYpPa;
3. Tun: BuGipkoBa
4. PiBenb BU0i ocBiTH: I] (Maricrepcbkuii)
5. Pik HaBYaHHS, KOJIM NPONOHYEThCS AUCHUILIIHA: 2
6. CemecTp, KOJIM BUBYAETHCA Aucumiuiina: I11;
7. KiabkicTs BecranoBJaeHux kpeautiB EKTC: 4,5;
8. [Ipi3Buine, ininiaan JexkTopa/jieKTopiB, HAYKOBHH CTyNiHb, mocaga: Kononmer Cepriit Biktoposud,
I.T.H., TOIeHT, ipodecop kadenpu BogHUX OiopecypciB
9. Pe3yabTaTi HABYAHHS: NiC/1A BUGUEHHS OUCYUNTIHU CIYOEHM NOBUHEH 0YMU 30aAMHUM.:
® TIPOGKTYBAaTH 3aMKHYTI Ta BIIKPUTI CHUCTEMH IHTETPOBAHOI MYJIBTHTPO(DIUHOI aKBaKyJIbTYpH,
3I1CHIOBAaTH TiNOIp ycTaTKyBaHHA A1 BUpolyBaHHs 00’ekTiB IMTA y akBatopii MopiB, cucTemax 3
PELMPKYIALIEIO Ta IPOTOYHUX CUCTEMaX aKBaKyIbTypH
e 3a0e3mevyyBaT HAJICKHI YMOBH JUIsI BUPOLIYBAaHHS OCHOBHHMX Ta J0AaTKoBUX 00’e€kTiB IMTA,
BIIPOBA/PKYBAaTH 1HHOBAIIIMHI TEXHOJOTII Ta YCTaTKyBaHHA Y TIPOIEC BHUPOOHMIITBA TPOMYKIIi
AKBaKyJIbTYPH.
10. ®opmu opranizauii 3aHsTh: HaBYAIbHE 3aHATTS, CAMOCTIfHA POOOTa, MPAKTHYHA ITiITOTOBKA,
KOHTPOJIbHI 3aX0/I y BUTJISII TOTOYHOTO TECTYBaHHS Ta M1JCYyMKOBOTO MOIYJILHOTO 3aJIiKY;
11. JucuurmutiHd, MmO MepeiylTh BHBYEHHIO 3a3HA4YE€HOI MAUCHUILTIHM: [HTeHCHBHI TexHoJOrii B
aKBaKyJIbTypi
12. 3mict kypcy: 3micToBHuii MoayJb 1. IHTerpoBana myabTHTPO(diuyHA aKBaKyJbTypa BiAKPHTHX
BoaHUX cucreM. Tema 1. ComiaJibHe Ta €KOJIOTIYHE 3HAYEHHS CYYaCHHX TEXHOJOTIH BUPOOHHUIITBA
npoaykuii akBakynbTypu. Tema 2. TeopeTnyHi OCHOBM Oprasizaiiii IHTETPOBaHHMX MYJIBTUTPODIYHUX
KOMILJIEKCIB B MeXaxX pi3HuX GopM akBakynbTypu. Tema 3. [Ipomecu GioTpancdopmairii, siki BiiOyBatOThCSI
B KOHTYpi IMTA, Ta ponb y HuX pizHUX Tpyn rigpobionTiB. Tema 4. Kputepii Bubopy BuziB pub Ta pociuH
JUISl CIIJIBHOTO BHUPOIIYBAaHHsS B iHTerpoBaHoMy komruiekci. Tema 5. IIpocTopoBa cykiecis TiapoOiOHTIB
IMTA y BiAKpUTHX BOJOKWMAaxX Ta CrocoOH 3abe3rneyeHHs Tpadiky NOKUBHUX PEUOBHH J0 CHEIiali30BaHUX
yIpyInoBaHb. 3MICTOBHUIA MOAYJIb 2. [HTerpoBana MyJbTUTPO(PiuHA aKBAKYJIbTYPa PeUPKYJISAMiHHUX
cucreM. Tema 6. IcTopis po3BUTKY aKBalOHIKM Ta Cy4acHI MPUHIMIIK OpraHi3alii BUpOOHUYHUX MPOLECIB Y
cucreMi. Tema. 7. JKuBneHHs pOCIIMH B yMOBaX aKBaIllOHIKH Ta OaJlaHC MIKPO- i MAKPOEJIEMEHTIB y CHCTEMI.
Tema 8. IlopiBHsUIBHA XapaKTepUCTHKA CYYaCHHUX CHCTEM TigpomoHiku. Tema 9. XapakTepuCTHKH
cyOcTpaTiB Ta OCOOJIMBOCTI BHKOPHUCTaHHA ixX y cuctemax rigpomnoniku. Tema 10. Ilianrpumka OGamancy
CHCTEMH
«pUOHUIIBKUH OacelH-aKBaNoOHIKa» Ha PIBHI CKJIATy TOKUBHUX €JIEMEHTIB Ta (PI3MKO-XIMIYHUX MTOKAa3HUKIB.
Tema. 11. Opranizamisi pamioHaJIBHOTO PEXHMY Ta MPOCTOPOBOi CyKuecii 00’€KTiB KyJIbTUBYBaHHS M
ouncHux opranizmiB B IMTA. Tema 12. [HHOBarliiiHi pillIecHHS y IHTETPOBAHUX CHUCTEMaX aKBaKYJIbTypH.
13. PekoMeH10BaHI HABYAJILHI BHIAHHA:
1. Goddek S., Joyce A., Kotzen B., Burnell G. M. Editors Aquaponics Food Production Systems:
Combined Aquaculture and Hydroponic Production Technologies for the Future : Springer Nature
Switzerland AG, 2019. 619 p.
2. Ridler N., Hishamunda N. Promotion of sustainable commercial aquaculture in sub-Saharan Africa :
Policy framework, vol 1. Rome : FAO Fisheries Technical Paper No. 408 (1), 2001. 67 p.
3. Beyond Fish Monoculture — Developing Integrated Multi-Trophic Aquaculture in Europe / Hughes
A. et al. : IDREEM Final Report, 2016. 24 p.
4. Dong S., Fang J., Jansen H.M., Verreth, J. Review on integrated mariculture in China. Workpackage:
support the application of integrated multi-trophic aquaculture (IMTA) : ASEM Aquaculture Platform,
2013.
5. Vilmin L., van Duren L. A. Modelling interactions and feedbacks between Integrated Multi-Trophic
Aquaculture and the receiving environment in the North and Aegean Seas [Abstract] : Aquaculture
Europe, 2020.
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14. 3an1aHoBaHi BUIM HABYAJBLHOI JiJILHOCTI TAa MeTOIH BHKJIATAHHSA:

24 rox. nekmin, 22 Toj. MpakTHIHUX poOdiT, 89 roa. camoctiitHoi pobotu. Pasom — 135 rog.
Metoau: IHTEpaKTUBHI JIEKLii, €JIeMEHTH MpOoOJEeMHOI JIeKIii, 1HAWBIAyalbHI 3aBIaHHS, BIPOBAKEHHS
KEeMC-METO/IB, 1HAMBIAyaldbHI Ta TPYMOBI HAYKOBO-IOCIIJIHI 3aBJIaHHs, BUKOPUCTaHHS MYJIbTUMEIINHUX
3aco0iB.
15. ®opmu Ta KpUTEPii OUIHIOBAHHA:
OuinoBaHHS 301MCHIOETHCS 32 100-0a/IbHOIO HIKAIOO.

[TincymkoBuit KOHTPOIH (40 6aniB): 3aIiK y TECTOBIM GopMi.

[Totouynwnii koHTpOIH (60 OaliB): TECTYBaHHS 3a JBOMA 3MiCTOBHHUMH Moaysimu (30+30)

16. MoBa BuKJ/JIagaHHs: YKpaiHChKa

3aBigyBau Kadenpu [TonraBuenko Tersina BiktopiBHA, K.BET.H., TOIEHT
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DESCRIPTION OF EDUCATIONAL DISCIPLINE

. Code: BK.2;

. Title: Integrated multi-trophic aquaculture;

. Type: Selective;

. Higher education level: II (Master’s)

. Year of study, when the discipline is offered: 2;

. Semester when the discipline is studied: III;

. Number of established ECTS credits: 4,5;

. Surname, initials of the lecturer / lecturers, scientific degree, position: Konontsev Serhii, Doctor of
Technical Sciences, Associate Professor, Professor of the Department of Water Bioresources

9. Results of studies: after studying the module, the student should be able to:

* design closed and open systems of integrated multitrophic aquaculture, select equipment for growing IMTA
objects in the sea water area, systems with recirculation and flow-through aquaculture systems

* to ensure proper conditions for the cultivation of the main and additional objects of IMTA, to introduce
innovative technologies and equipment into the production process of aquaculture products.

10. Forms of organizing classes: educational session, independent work, practical training, control
measures in the form of ongoing testing and final modular exam;

11. Disciplines preceding the study of the specified discipline:

«Intense technologies in aquaculture»

12. Course contents: Content module 1. Integrated multitrophic aquaculture of open aquatic systems.
Topic 1. Social and ecological significance of modern technologies of production of aquaculture products.
Topic 2. Theoretical foundations of the organization of integrated multitrophic complexes within different
forms of aquaculture. Topic 3. Biotransformation processes that occur in the IMTA circuit and the role of
different groups of hydrobionts in them. Topic 4. Criteria for selecting species of fish and plants for joint
cultivation in an integrated complex. Topic 5. Spatial succession of IMTA hydrobionts in open water bodies
and ways to ensure the traffic of nutrients to specialized groups. Content module 2. Integrated
multitrophic aquaculture of recirculating systems. Topic 6. The history of the development of aquaponics
and modern principles of the organization of production processes in the system. Topic 7. Plant nutrition in
aquaponics and the balance of micro- and macroelements in the system. Topic 8. Comparative
characteristics of modern hydroponics systems. Topic. 9. Characteristics of substrates and features of their
use in hydroponics systems. Topic 10. System balance maintenance "fish pond-aquaponics" at the level of
composition of nutritional elements and physical and chemical indicators. Topic 11. Organization of a
rational water regime and spatial succession of objects of cultivation and purification organisms in IMTA.
Topic 12. Innovative solutions in integrated aquaculture systems.

13. Recommended educational editions:

1. Goddek S., Joyce A., Kotzen B., Burnell G. M. Editors Aquaponics Food Production Systems:
Combined Aquaculture and Hydroponic Production Technologies for the Future : Springer Nature
Switzerland AG, 2019. 619 p.

2. Ridler N., Hishamunda N. Promotion of sustainable commercial aquaculture in sub-Saharan Africa :
Policy framework, vol 1. Rome : FAO Fisheries Technical Paper No. 408 (1), 2001. 67 p.

3. Beyond Fish Monoculture — Developing Integrated Multi-Trophic Aquaculture in Europe / Hughes
A. et al. : IDREEM Final Report, 2016. 24 p.

4. Dong S., Fang J., Jansen H.M., Verreth, J. Review on integrated mariculture in China. Workpackage:
support the application of integrated multi-trophic aquaculture (IMTA) : ASEM Aquaculture Platform,
2013.

5. Vilmin L., van Duren L. A. Modelling interactions and feedbacks between Integrated Multi-Trophic
Aquaculture and the receiving environment in the North and Aegean Seas [Abstract] : Aquaculture
Europe, 2020.
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14. Planned types of educational activities and teaching methods:
24 hours lectures, 22 hours practice work, 89 hours independent work. Total — 135 hours.
Methods: interactive lectures, problem lecture elements, individual tasks, implementation of case methods,
individual and group research tasks, use of multimedia tools.
15. Forms and assessment criteria:
Evaluation is carried out on a 100-point scale.
Final control (40 points): credit in test form.
Current control (60 points): testing for two meaningful modules (30+30)
16. Language of teaching: Ukrainian language.

Head of the Department of Water Bioresources.
Ph.D., Associate Professor Tatyana Poltavchenko



