O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHIH HOMeP: 0825U000705
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peectpaunii: 03-03-2025

Craryc: 3amaHoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KoBanboBa Inona BacunisHa

2. llona Kovalova

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs
Bupg, pucepranii: nokrop dinocodii

IIIudp HayKoBOi ceniaIbHOCTI: 101

HasBa HayKoBoi crneniaJbHOCTI: Exonoris
T'any3b / rasysi 3HaHB: NpuUpoOHNYI HAyKN
OcBiTHBO-HayKOBa Mporpama 3i creniaJabHOCTi: ExoJoris
Jara 3axHcTy: 10-04-2025

CreniaJbHICTh 32 OCBITOXO: Exosoris

Micue po6oTu 3400yBayva:

Kopg 3a €1PIIOY:

Micue3Haxoa KEeHHSI:

dopma By1acHoOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro

Iudp cnenianizoBaHOi BYEHOI pagH (Pa30Boi CIeNiaai30BaHOI BY€HOI pagu). PhD 7821
IloBHe HaliMeHYBaHHSI IOPHUAUYHOI OCOOH: PiBHEHCHKUIA lePKABHMUIA TyMaHIiTApHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 25736989

Micuesnaxo;perHﬂ: ByJ. CrenaHa BaHgepy, 6ya. 12, PiBHe, PiBHeHCBKUI p-H., 33028, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUI

IV. BizomocTi ripo miznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: PiBHEHCHKMIA lePKABHUI [yMaHITAPHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 25736989

MicueSHaxo,q)KeHHﬂ: ByJ. CrenaHa Bangepy, 6ya. 12, PiBue, PiBHeHCbKUI p-H., 33028, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

CeKTOp HayKH: YHIBEPCUTETCHKUI

V. BimomocTi npo gucepraniio

MoBga auceprTaliii: Vkpaincoka

Koau TemaTHYHHUX PYOPHK: 34.35, 87.19, 39.29.17

Tema gucepranii:

1. EKOJ10riYHI HAaCIigKy NOpyLeHb LUKy HiTporeny B pi3HUX TUIAX TigPOEKOCUCTEM

2. Ecological consequences of violations of the Nitrogen cycle in different types of hydroecosystems

Pedepar:

1. Incepraniiina po60Ta IpUCBIYEHA JOCiIKEHHIO IIPOSIBY €KOJIOTTYHMX HACIAKIB 117151 PIiTONIaHKTOHY BHACJIIIOK
NOpylUIeHHS LMKy HiTporeHy y pisHUX TUIIax rizpoekocuctem: 3MiHeHii (p. CTy6esika), icTOTHO 3MiHEHiN
(XpinHMLIbKE BICX.), IPUPOIHIN (03. 3aCBiTChKE) TA WTYYHiH (BogoriMa MoposiBcbKkoro Kap’epy). [lopymeHHs UKy
Hitporeny Haii6inbl1 BUpaskeHO IPOSIBIISIETHCS NEPEBUILEHHSIM IOIYCTUMUX 3Ha4Y€Hb BMICTY HITPOr€HBMiCHUX
CIIOJIYK Y BOJI, IOTipLIEHHM ii IKOCTi, 3MIIIEHHAIM PiIBHOBaru B CUCTEMi aMOHIl O HITPUTHU O HITPaATH, 1O 3yMOBJIIOE
Pi3HOMaHITHI €KOJIOTiYHI HACIIKA IJIs1 TipOoeKoCUCTeM. JlyXKe J4yTJIMBOIO 10 TAKMX 3MiH Y BOJIi € aBTOTPO(HA
JIaHKa, a came PiTormmaHKTOoH. [JOCHiIKeHHSIMY BUSIBJIEHO, IO B PI3HUX TUIAX TiIPOEKOCHUCTEM MTePEBAKAIOYO0I0
criosykoro Hitporeny e HitporeH amoHiniHui. [lepesuimenns I'JIK HiTporeHy aMOHIMHOTO XapaKTEPHO 1JI 3MiHEHO]

rinpoexocucremu (y 1,2-4,4 pasu), icToTHO 3MiHeHO1 (y 1,2-4,2 pa3u), mrty4Hoi (y 1,6 pas3u) Ta npuponHoi (y 1,5 pasu).



BcranosneHo nepesumeHHs ['IIK HITpUTIB y 3MiHeHil rigpoekocucreMi (y 2,3 pasu), icToTHO 3MiHeHi (y 1,1-1,8
pasu) Ta npuponHii (y 3,9-24,6 pasu). [lopiBHSHHS BMicTy criosyk HiTporeHy B ripoekocuctemax pisHUX TUIIIB
OIMCYETHCS HACTYITHMM YMHOM: NH4+ - 3MiHeHa > iCTOTHO 3MiHeHa > Ty4Ha > npupogHa; NO2™ - nmpupogHa >
3MiHEHa > iCTOTHO 3MiHeHa > mTy4yHa; NO3™ - icTOTHO 3MiHeHa > 3MiHEHa > IITy4YHa > IPUPOAHA. 3'5ICOBAHO, 10
[IOMITHMM €KOJIOTIYHMM HACJIiAKOM IOPYIIEHH UMKy HiTporeny y rizpoekocrucreMax, € 3MiHM CTPYKTYPHO-
dyHKIiOHAIBHUX II0KA3HUKIB (piTonnaHKkToHy. InenTudikosaHo 114 Buzis (115 BHYTPIilIHbOBHUIOBUX TaKCOHIB)
(DiTONIAHKTOHY Y iCTOTHO 3MiHeHiH rinpoekocucremi, 109 Bupis (111 B.B.T.) y 3miHeHil, 87 BUfiB (88 B.B.T.) y IUTYy4HIN
Ta 61 Bup, (62 B.B.T.) y IpupoHiil. TicHUI 3B'I30K BUSIBJIEHO MiX KisbKicTiO BuAiB Ta BMicTom NO3™ (r= -0,70, p<0,05)
y WITYy4YHiN rinpoekocucTtemi. CepeHIO KOPeJsiLiilo BCTAaHOBJIEHO: MiX KisnbKicTio BUiiB Ta BMicToM NO2™ (r= 0,50, r=
-0,53 ir=-0,69, p<0,05) y 3MiHeHii1, iCTOTHO 3MiHEHIl Ta NPUPOLHIil rifpoekocucTemMax, a 3 BMictom NH4+ (r=
0,64, p<0,05) y icToTHO 3MiHeHilt; MiX KibKicTio BUfiB Ta BMictom NO3™ (r= 0,60, p<0,05) y npupoaHiit
rigpoekocucrteMi. BctaHoBieHO, o HaiiBule iHdopMaliliHe pis3HOMaHITTS QiTOIIAHKTOHY 32 YMCEJIBbHICTIO Ta
6ioMacolo XxapakTepHO [1Jis1 3MiHEeHO] rifpoekocrucTeMy, a HaliMeHIe — 1J1s1 Ty4Hoi. [TokasaHo, 1110 3a cepegHiMu
3Ha4YEHHSMU BilHOMEHHS N : P PO3BUTOK (iTOINIAHKTOHY Y 3MiHEHIH Ta iCTOTHO 3MiHEHI ripoeKocucTeMax
inTeHcuBHile perynoetbcst BMicTom Gocdopy, a y IpupoHiil Ta ITy4Hii — KOHLeHTpauieto Hitporeny. ¥V
Pe3yJIbTaTi KOMILJIEKCHOTO aHasli3y BMICTy rifpoxiMiuyHuK, 6i0/10TiYHUX, iIHAMKALIHHNX Ta CTEXIOMeTPUIHUX
IIOKa3HMKIB IOCIiI>)KyBaHUX TiIpOEKOCUCTEM BUSBIIEHO, 110 (pOpMyBaHHS LMKy HiTporeHy Ta 3MiHU piBHOBaru B
CUCTEMi aMOHIN O HITPUTU O HITPATH BiIOYETHCA 3 NOPYLIEHHAMY Y 3MiHEHI Ta iCTOTHO 3MiHEHIl TiIpOEKOCUCTEMAX.
Y WITy4Hii Ta IPUPOIHIN TiIpOEKOCUCTEMAX Lii ITPOLECH 3a3HAIOTh MEHIINX IIOPYIIE€Hb. BpaxoByl04u OTpUMaHi
Pe3yJbTaTUu JOCHIIKEHHS HaJaHO PEKOMEH ALl 1715 Pi3HOTrO TUIY TiAPOEKOCUCTEM 3 METOIO PEryJII0BAaHHS
nopyueHHs uuki1y HiTporeny, amillieHHs piBHOBard B CUCTEMi aMOHIl 0 HITPUTH O HITpaTu Ta 3aM06iraHHs
HEraTUBHUM €KOJIOTIYHUM HACJigKaM 1151 PiTOIIaHKTOHY. 30KPEMA, 3alIPOIIOHOBAHO: ONITUMI3yBaTU CUCTEMY
VIPaBJIiHHS BOOGHUMU pecypcaMu 6aceiiHy 3MiHEHOi TiipoeKoCHUCTeMU; KOHTPOJIIOBATH HAIXOAKEHHS 10 iCTOTHO
3MiHEHOI riJpoeKOCUCTEMY TOCIIOAAPCHKO-TIOOYTOBUX CTiYHUX BO[I, BEIEHHS CiJIbCbKOTO rOCIOIAPCTBA, 3MiHY
[IO>KMBHUX PEXKMMIB BOLOCXOBUILA [1J15 301bIIEHHS PUOHOI IPOYKIii; peryyioBaTy pekpealiiiiHe HaBaHTaKEHHS Ha

MIPUPOIHY TAPOEKOCUCTEMY; 30iJIbIITUTU KiJIbKICTh 3€JIEHUX HACAMPKEeHb MM00JIM3Y HMITYYHOI FiIpOeKOCUCTEMU.
y y; 30 613y Ty

2. The dissertation is devoted to the study of the manifestation of ecological consequences for phytoplankton due
to the violation of the Nitrogen cycle in various types of hydroecosystems: altered (Stubelka River), significantly
altered (Khrynnitsky Reservoir), natural (Lake Zasvitske) and artificial (reservoir of the Morozivsky quarry).
Violation of the Nitrogen cycle is most clearly manifested by exceeding the permissible values of the content of
nitrogen-containing compounds in water, deterioration of its quality, a shift in the balance in the ammonium o
nitrite o nitrate system, which causes various ecological consequences for hydroecosystems. The autotrophic link,
specifically phytoplankton, is very sensitive to such changes in the water. Studies have shown that in various types
of hydroecosystems, the predominant nitrogen compound is ammonium nitrogen. Exceeding the MPC of
ammonium nitrogen is typical for the changed hydroecosystem (by 1.2-4.4 times), significantly changed (by 1.0-4.2
times), artificial (by 1.6 times) and natural (by 1.5 times ). Exceeding the MPC of nitrites was established in the
altered hydroecosystem (by 2.3 times), significantly altered (by 1.1-1.8 times) and natural (3.9-24.6 times).
Comparison of the content of Nitrogen compounds in hydroecosystems of different types is described as follows:
NH4+ - changed > significantly changed > artificial > natural; NO2™ - natural > changed > significantly changed >
artificial; NO3™ - significantly modified > modified > artificial > natural. It was found that a noticeable ecological
consequence of the disruption of the Nitrogen cycle in hydroecosystems is changes in the structural and
functional indicators of phytoplankton. 114 species (115 intraspecific taxa) of phytoplankton were identified in a
significantly modified hydroecosystem, 109 species (111 taxa) in a modified one, 87 species (88 taxa) in an artificial
one, and 61 species (62 taxa) in a natural one. A close relationship was found between the number of species and
the content of NO3™ (r= -0.70, p<0.05) in an artificial hydroecosystem. The average correlation was established:
between the number of species and the content of NO2™ (r= 0.50, r= -0.53 and r= -0.69, p<0.05) in the modified,
significantly modified and natural hydroecosystems, and with the content of NH4+ (r= 0.64, p<0.05) in the
significantly modified; between the number of species and the content of NO3™ (r= 0.60, p<0.05) in the natural



hydroecosystem. It was found that the highest information diversity of phytoplankton in terms of abundance and
biomass is characteristic of the modified hydroecosystem, and the lowest - for the artificial one. It is shown that
according to the average values of the N : P ratio, the development of phytoplankton in changed and significantly
changed hydroecosystems is more intensively regulated by the content of Phosphorus, and in natural and artificial
ones by the concentration of Nitrogen. The most effective regulation of the Nitrogen cycle and the natural ratio of
NO37, NO2 and NH4+ was found in artificial and natural hydroecosystems, and less effective in altered and
significantly altered ones. As a result of a comprehensive analysis of the content of hydrochemical, biological,
indicator and stoichiometric indicators of the studied hydroecosystems, it was found that the formation of the
Nitrogen cycle and changes in the equilibrium in the system ammonium o nitrite o nitrate occurs with disturbances
in modified and significantly modified hydroecosystems. In artificial and natural hydroecosystems, these processes
are subject to smaller disturbances. Taking into consideration the results of the study, recommendations for
different types of hydroecosystems are provided in order to regulate the violation of the Nitrogen cycle, shift the
equilibrium in the ammonium o nitrite o nitrate system and prevent negative environmental consequences for
phytoplankton. In particular, it was proposed to: optimize the water resources management system of the basin of
the modified hydroecosystem,; control the flow of domestic wastewater into the significantly modified
hydroecosystem, agricultural activities, change the nutrient regimes of the reservoir to increase marketable fish
production; regulate the recreational load on the natural hydroecosystem,; increase the number of green spaces
near the artificial hydroecosystem.
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