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Pedepar:

1. Y nuceprauii npeACcTaBIeHO PO3B'SI3aHHS aKTyaJlbHOI HAYKOBO-TIPAKTUYHOI 337ja4i, 110 T0JISIrae B pO3pO0JIeHHi
KOMILJIEKCHOTO METO/y OL[iHIOBAaHHS PiBHS €KOJIOTiYHOI 6e31eKy PerioHy Ha OCHOBI OCIiPKEHHS TIOKa3HUKIB
6iOTMYHUX KOMIIOHEHTIB il BOOGHUX €KOCHUCTEM SIK OCTaHHbOI JIAHKW B HABKOJIMIIHbOMY CEPEeJIOBUII, Ha SIKY
HaKJIaJIA€ThCS BCSI CYKYIIHICTh TPaHC(OPMaLiMHUX NIPOLECIB IIPSIMOTO Ta OIIOCEPEIKO-BAHOT0 6araTo(akTOpPHOro
BIIJIUBY. BOJHI €KOJIOTIYHI CUCTEMU BU3HAYEHO ONTHMAJIb-HUM iHTETPaJIbHUM NTOKa3HUKOM CTaHy B3a€MOBIZHOCUH
JIIOJVMHY | IPUPOAY B KOHKPETHIN COLi0eKOJIOTiYHil CMCTeMi PerioHaJIbHOro abo JIOKaJIbHOTO PiBHS. B 0CHOBY
OlIiHIOBaHH Ta 3a0€3I1eYeHHsI €KOJIOTIYHOi 6€31eKU perioHy MOKJIaZeHO KiJIbKiCHI TOKa3HUKY CTEHOOIOTUYHUX
KOMIIOHEHTIB BOJTHUX €KOCUCTEM, TEOPETUYHI OCHOBU 6ioCc(EPHUX 3aKOHIB TOJIEPAHTHOCTI (ONTUMAJILHOCTI),
YCKJIa[IHEHHS Ta PO3MOJily eHeprii y JaHIorax XusjieHHs. Ha 6a3i 03HaueHuX CKIal0BUX PO3PO6IEHO METO

TOKCHUKO-€HEPreTUYHOTO BifI'yKy, SIKUH Ollepye BBeLEeHNMU [TOHSATTSMU «II0Ka3HMKA [IOTEHLIHOI CMEPTHOCTI» Ta



«EHepreTUYHOI Hillli», CIIOPiIHEHO]I 32 IIEBHOIO O3HAKOIO IPYIY OPraHi3MiB. 3alIPOIIOHOBAHO METOIUKY iXHHOTO
BU3HaYeHHS. EKCITIEpUMEHTANbHO JOBEIeHO MIKiAIMBUIM BIJIMB CTIYHUX BOJ, HAa CTEHOOIOHTHI OpraHiamMu, 30Kpema
poaunu Gammaridae. Ha 0cHOBI 110J1b0BUX Ta KAMEPAIbHUX JOCIiIP)KEHb BUBHAYEHO TOKCUKOJIOTIYHY Ta
eHepreTnyHy (yHKIIi0 BiATYKy rifpo-0iOHTIiB piuKu Ha [Iil0 KOMIJIEKCY IPUPOJHUX Ta aHTPOIIOTE€HHUX YMHHUKIB.
BcTaHOB/IEHO 3aKOHOMIPHOCTI peakliii, sIKi BAKOPUCTAHO IIiJl 4ac pO3paxyHKy iHAEKCY €KOJIOTiYHOI 6€3eKN PiuKu
[TliBnennuit byr Ta iHTerpoBaHoO B YKMceJbHE 3HAUE€HHS PiBHS eKOJIoriyHoi 6e3nexku periony. Ha npukinani
MuKkosaiBCbKOro periony YKpaiHu npoaHasi3oBaHO IPUYMHHO-HACJIIIKOBI 3B'I3KA MK IPOMHUCJIOBUM KOMIIJIEKCOM
Ta IPUPOJHUM CEPENOBUILEM, SIKi BUBHAYAIOTh HU3bKE MTOTOYHE 3HAUYE€HHS PO3POOJIEHOrO iHIEKCY €KOJIOTiYHOI
6e3rexu. BcTaHOBJIEHO, 1110 BU3HAYAJIbHUM YNHHUKOM (GOPMYBaHHS €KOJIOTiYHOI 6e311eKH BOJHOI eKOCUCTEMU i
IIPUJIETJIAX COLiOEKOJIOTIYHMX CUCTEM € piBE€Hb 3aperyJIloBaHHs O6aceliHy. Y cepefoBulli nporpamysaHHs R Ta MS
Excel BU3HaUY€HO CTYyMiHb KOPEJISLiITHOTrO 3B'13Ky MXK BOJIHICTIO PiuKu Ta ii rifpoxiMiyHMMU OKa3HUKaMU. 3
BUKOPUCTAHHSIM METOLIB CTATUCTUYHOIO aHAJi3y JOBENEHO, 10 BOLHICTh AOCIIIKYBAHOI BOLHOI EKOCUCTEMU
3MeHIyeTbCs. PO3p06sieHO AeB sITUCTYIIeHeBUIT aJITOPUTM BU3HAYEHHSI PiBHS €KOJIOTYHOI 6€31eKU IPUPOAHUX Ta
COLi0€KOJIOTIYHUX CUCTEM Ha OCHOBi BUKOPUCTAaHHS METOAY TOKCUKO-€HEPreTUYHOro BiAryKy. OGrpyHTOBaHO
IIJIAHOBO-CUTYaTHUBHUI aJITOPUTM 3a6€3M€4eHHS €KOJIOTTYHOI 6e3MeKu. BU3HaueHO TeXHOTr€HHUI PU3UK 1S
IIPOMUCJIO-BOTO 00'€KTY B 6aceiiHi piuku (Ha npukiazi FO>kHO-YKpaiHChbKOrO aTOMHOTO €HEProOKOMILIIEKCY).
3aIpoIrOHOBaHO METOAVKY BU3HAYEHHS PO3MIPY €KOJIOTIYHOI IKOAY AJ1s1 BOLHOI EKOCUCTEMU B EHEPIETUYHOMY
eKBiBajIeHTi. OGIPYHTOBaHO MEXi IPUPOJOKOPUCTYBAHHS Ta BUBHAUYEHO OPi€HTOBHI 00’€MU IIEBHUX €KOCUCTEMHUX
nocJ1yr piuku. JlocifiskeHo e(peKTUBHICTb BUKOPUCTAHHS [TOKAa3HMKA OKMCHO-BiJHOBHOTO MOTEHLiay IPUPOJHUX
BOJ, IJIS1 OLIiHIOBAHHS IXHBOI IKOCTI 1 CTaHy €KOCUCTEMHU 3arajloM. Pe3ysibTaTH aHajli3y MDKHaApOJHOTO €KOJIOTIYHOTO
IIpaBa JI0BeJIY, 10 3a6€e3Ie-4€HHS €KOJIOTIYHOI 6e311eKy Mae 3alfHTH IPiIOPUTETHE MiClle B CUCTEMI CTaJIOro
PO3BUTKY colioekocucTeM. KitouoBi c10Ba: piBeHb €KOJIOTIYHOI 6€311eKH; BOJHA €KOCUCTEMA; METO/], TOKCUKO-

€HepreTUYHOro BiITYKy; CTEHOOIOHTH, EHepreTUyHa Hillla; eKOJIOTIYHUN PUBKK; aJITOPUTM 3a0e3eyeHHs..

2. The dissertation presents the solution of the actual scientific and practical task, which consists in developing a
comprehensive method for assessing the level of ecological safety in the region. It is based on the study of
indicators of local water ecosystems biotic components, as the last link in the environment, which is imposed on
the entire set of transformational processes of direct and indirect multifactorial influence. Aquatic ecological
systems are considered the most objective integral indicator of the relationship between man and nature in a
specific socioecological system of the regional or local level. Quantitative indicators of the stenobiotic components
of aquatic ecosystems, the theoretical foundations of the Biosphere Laws such as tolerance of Shelford’s, the
complexity and energy distribution in food chains are determined as the basis of assessment and provision system
of the region ecological safety. Using the mentioned constituents, a method of toxic-energy response is developed,
which operates with the concepts of «indicator of potential mortality» and «energy niche» related to a certain
feature of a group of organisms. The methodology of their determination is also developed. The harmfulness of the
sewage factor on the stenobionous organisms, in particular the Gammaridae family, has been experimentally
proved. Based on field and cell research, the toxicological and energy response functions of river hydrobionts to
the complex of natural and anthropogenic factors action was determined. The established regularities of the
reaction are used in calculating the ecological safety index for the Southern Bug River. On the example of the
Mykolaiv region of Ukraine, the causal relationships between the industrial complex of man and the natural
environment, which determine the low current value of the proposed index, are analyzed. It was established that
the determining factor for the formation of ecological safety of the water ecosystem and the surrounding
socioecological systems is the level of damming in the basin. In the R environment and MS Excel, the degree of
correlation between river water flow and its hydrochemical parameters is determined. Using the methods of
statistical analysis, it has been proved that the water content of the investigated aquatic ecosystem is reduced. A
nine-step algorithm for determining the level of ecological safety of natural and socioecological systems, using the
method of toxic-energy response, was developed. The plan-situational algorithm for ensuring environmental
safety was substantiated. The man-made risk for an industrial object in the river basin (for the South-Ukrainian
Nuclear Energy Complex) was determined. The methodologies of calculating the size of ecological damage for



water ecosystems in the energy equivalent are proposed. The limits of nature use are grounded and the estimated
volumes of ecosystem services of the river are determined. The efficiency of using the index of oxidation-
reduction potential of natural waters for the estimation of their quality level and the state of the ecological system
in general was investigated. The results of the analysis of international environmental law prove that the providing
of ecological safety should take a priority place in the system of socioecosystems sustainable development.
Keywords: ecological safety level; water ecosystem; method of toxic-energy response; stenobionts; energy niche;
ecological risk; providing algorithm.
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