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DAVYBIDA L. (UKRAINE, IVANO-FRANKIVSK)

WATER BALANCE CALCULATIONS USING GOOGLE EARTH ENGINE
(THE CASE OF THE DNIESTER RIVER BASIN)

Ivano-Frankivsk National Technical University of Oil and Gas
76019, 15 Karpatska St., Ivano-Frankivsk, Ukraine, lidiia.davybida@nung.edu.ua

Abstract. The research investigates the water balance of the Dniester River Basin using Google
Earth Engine (GEE) to assess the impacts of recent drought conditions on water availability. By
leveraging satellite-derived precipitation and evapotranspiration data, we aim to quantify water
distribution and consumption within the basin. This study is novel in its application of GEE to this
region. The results will contribute to a better understanding of water resources dynamics and inform
sustainable water management strategies.

A reliable and sustainable water supply is crucial for drinking, washing, cleaning, cooking, and
agriculture. However, water is frequently a limited resource that requires careful and fair management.
The Dniester River Basin, with its significant role in agriculture, hydropower generation, and water
supply, is particularly vulnerable to water scarcity and climate change impacts. Using satellite data
products in GEE, we can map water distribution over space and time.

The water balance in a hydrological system includes both input (P — precipitation (rainfall and
snow)) and extractions (Q — runoff and ET — evapotranspiration) of water. AS indicates water balance
changes in groundwater and soil storage. In its simplest form, the water balance can be defined as

P—ET=0Q+AS. (1)

In the research simple water balance calculations using remote sensing-derived products related
to precipitation and evapotranspiration was carried out on GEE platform. The input datasets used in the
research were:

1) precipitation (P) — The Climate Hazards Center InfraRed Precipitation with Station data
(CHIRPS) — 30+ year quasi-global rainfall dataset that combines 0.05° resolution satellite imagery with
in-situ station data to provide gridded rainfall time series for trend analysis and seasonal drought
monitoring;

2) evapotranspiration (E7) — The MOD16A2 Version 6.1 Evapotranspiration/Latent Heat Flux
product — 8-day composite dataset with a 500-meter pixel resolution. It utilizes the Penman-Monteith
equation, incorporating daily meteorological reanalysis data along with MODIS remotely sensed data
products such as vegetation dynamics, albedo, and land cover.

A script has been developed to produce water balance maps at the river basin scale and to perform
time series analysis to estimate potential drought impacts across the region. The script allows to calculate
and add a monthly mean water balance to the map and calculate the monthly water balance (fig. 1).
Negative numbers in the map indicate regions with an overall surplus of £E7, whereas negative monthly
average water balances on the time series indicate a surplus £7 for the whole region.

Monthly water balance

L h‘llhl|||nll.||||1|.1|“u|ll I hn.llmlllhﬂ ‘mlllnl al] IHII..| || |I1

Fig. 1. Mean Water balance in the Dniester River Basin (left) and the monthly average water balance (right)

The developed script is adaptable to other territories, allowing for wider application of the
methodology.

Ceminap 1 Seminar 1
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HEBUPILIEHI MIUTAHHSA EKOJOTTYHOI JIATHOCTUKU TA MOHITOPUHIY
3ABPYIHEHHS IPYHTOBOI'O IIOKPUBY HA 3EMJISIX PI3BHOI'O
MPU3HAYEHHS B YKPAIHI

léano-Dpankiecokull HAYIOHATLHUL MEXHIYHULL YHIgepcumem Hagdmu i 2a3zy,
76019, syn. Kapnamcwvka, 15, Iéano-@pankiecok, Yrpaina; mmtecoifl@gmail.com

Abstract. The problems and unresolved issues of environmental diagnostics and environmental
monitoring of soil pollution are emphasized. The system of issues (areas) that require detailed scientific
study exclusively in the environmental aspect is presented. It is expected to prepare comprehensive
solutions for the development of the state system of environmental diagnostics and monitoring of soil
contamination on lands of various uses on the basis of the interrelationships between the elements
(components) of the ecosystem.

3acTapimicTe MiAXOAIB A0 BHMIPIOBaHHS BIACTHBOCTEH Ta TapaMeTpiB IPYHTIB, SKi
3aCTOCOBYIOTBCS B YKpaiHi, By3bKHiA 1 HE JOCTATHBO PENPE3EHTATUBHUI CIIEKTP MOKA3HHUKIB B YACTHHI
OLIIHKK 3a0pyJHEHHS Ta OLIHKM MOB’S3aHUX PU3WKIB, 1HCTUTYIIHA HECIIPOMOXKHICTH, BIJCYTHICTh
EKOJIOTIYHUX  JTabopaTopid Ta  aHANITHYHUX IEHTPIB, HOPMAaTHBHO-METOOJOTIYHOTO Ta
METPOJIOTIYHOTO 3a0e3MeYeHHs € OJHI€I0 3 TOJOBHUX MNPUYMH (HAaKTUIHOI HENMPHUIATHOCTI Ta
HEJOCTYITHOCTI AHANITUYHMX JAaHWUX JJIS 371MCHEHHS e(QEKTUBHUX VIPABIIHCHKUX 3aXOJiB 3
€KOJIOTIYHOTO BPETYJIOBaHHS MPOMAaXiB TEpII 32 BCE Yy THUX MPAKTHKaX arpo, - YW iHIIMX BHIIB
3eMJIEKOPHUCTYBaHHS B KpaiHi, sIKi € HOCISIMA BHCOKOTO TIOTEHITITHOTO PU3UKY JJIsi BOMHUX MAacHBIB Ta
Ha3eMHUX exocucTeM. PakTH4Ha GLIBIIICTH CUCTEMHO HAPAIlbOBAHOTO BITYU3HSHOTO TOCBIAY B cdepi
PO3BHTKY MOHITOPUHTY TIPYHTIB (3€MeNb), OpraHizamii CHCTEeMH OXOPOHH IPYHTOBOTO IOKPHUBY,
30aJ1aHCOBAaHOTO BUKOPHMCTAHHS W YHpaBIiHHA IPYHTOBHMHU pecypcamMu B YKpaiHi € pe3yibTaToMm
TPUBAJIOI KOMIUIEKCHOI Tpalli YKpaiHCbKHX BUYEHHX B Taily3i CUIBCHKOTO-TOCIIONAPCTBA, arpoximii, Ta
arpoxiMigHOTrO IPYHTO3HABCTBA 1 B MEHIIIIM Mipi 1Ie aHaJITHYHA MisUIbHICTh HAYKOBIIIB €KOJIOT1YHOTO
HarpsMKy. Mo)ke iCHyBaTH KOHIEMIII{HA PI3HUIIS MiXkK €KOJIOT0- T2 arpOrpyHTO3HAYNMH TTOTIISIaMH Ha
OKpeMi THTaHHS po30ynOBH Mi€l cUCTeMH. BuYeHHM NPHPOIOOXOPOOHOI Trally3i Ta BITYM3HSIHHM
eKoJioraMm, SIKi MPOBAAATh MPUKIAJIHY J0 MOHITOPUHTY aJanTallif0 €KOJOTIYHOTO IMIIEPaTUBY CIiJ
HEBi/IKJIa/IHO 320e3MedyBaTH aHAI THYHE ONPAIFOBAHHS YHCICHHUX HE OTNPAllbOBAaHUX YU HE JOCTATHHO
OIpaIboBax MUTaHb, IKI MOYKEMO 00’ €/IHATH Y TaKi HAPSIMKH:

1) OOGrpyHTyBaHHS €KOJIOTIYHHMX IPHHIMIIB, MiJXOAIB, KPUTEPiiB Ta METOJIB (opMyBaHHS
CIIOCTEPEKHOI MEpEeXi JIUISHOK (30H), BU3HAYEHHS IXHIX TOJOBHUX Ta JIOJATKOBUX aTPHOYTHBHUX
O3HaK.

2) Po3pobka Ta BUTIPOOYBaHHS BiJIIOBIHOTO MPOIENYPHO-aHATITHYHOTO 3a0e3MeUeHHs s
TIOKPUTTSI €KOJIOTIYHHUX 3aBJIaHb 1 [iJIel eKOJIOTiYHOr0 MOHITOPHHTY I'PYHTOBOTO IMOKPUBY Ha 3EMIIIX
PI3HOT'O IPU3HAYCHHS.

3) Cneuudika iHCTpYMEHTaJIbHO-Ta00paTOPHOTO 3a0€3MeUeHHSI.

4) IigroroBka HaIIWCHOI CUCTEMHU CTAHIAPTIB Ta HOPMATUBIB JJII KOMIUIEKCHOTO OLIHIOBaHHS
pe3y/bTaTiB €KOJOTIYHOI AiarHOCTUKM Ta MOHITOPHHIY B MEXax IUISHOK (30H) CIIOCTEPEXHOT
€KOJIOTIYHOI MepeXi 3 ypaxyBaHHSIM MNPIOPUTETHUX HANPSIMKIB NPUHHATTS pillleHb B KOHTEKCTI
€KOJIOTYHOTO YIPaBIiHHS 3€MIIEKOPUCTYBAHHSIM 32 €KOCUCTEMHUM MTPHHITUIIOM.

5) OOrpyHTyBaHHS Ta PO3IOMIN HANpPSMKIB YHOPABIiHHS E€KOCHCTEMHHUMH pHU3HKaMH 3a
pe3yJibTaTaMu €KOJIOTTYHOT IIarHOCTUKH Ta MOHITOPHHTY B MEXax CIIOCTEPEKHOT MEpexXi JISHOK.

Cril miaKpecauTH, MO0 CUCTEMa 1IHCTPYMEHTAIBHO-Ta00paTOPHOTO 3a0€3MeYCHHST Mae
OyTH 31aTHa 3a0€3MeYNTH OCTaBIEH1 €KOJIOTIUHI L1, Y TOBHOMY 00Cs31 BUKOHATH CKJIQJOBI
3aBJlaHHsl JIarHOCTHKM Ta MOHITOPUHTY IPYHTIB (3€Melb) B MEPCHEKTUBI Ha KOXHOMY
okpemomy etari. CydyacHU# JOCBiJ 1aOOpaTOPHO-AIarHOCTHYHOT AaHATIITUKU Ta MPOTUCTOSHHS
MDK TIOJIbOBOMH 1 CTaHIAPTHUMHU (TUMOBUMH) aHATITHYHUMH TPAKTHKaMHU TTOBHHHI
BpPaxOBYBaTHCh IMiJ Yac CKJIQAAHHS 1 3aTBEP/DKEHHS IEpelliKy AIarHOCTHYHUX MapaMeTpis,

POLIEAYD.
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JIESAAKI OCOBJIMBOCTI OPT'AHI3AIIILI CUCTEMU JIATHOCTUKHU TA )
MOHITOPUHI'Y 3ABPYJJHEHHS rlf'YHTIB 3 BUKOPUCTAHHSAM HIJIbOBOI
IMPOCTOPOBO-JUHAMIYHOI MEPEXI AIJIAHOK (ITOJIII'OHIB)

lsano-Dpankiscokull HAYIOHATLHUL MeXHIYHUL YHIgepcumem Hagdmu i 2azy,
76019, syn. Kapnamcwoka, 15, lIeano-@pankiecvk, Ykpaina; mmtecoifl@gmail.com

Abstract. The article proposes a concept for the creation and development of a state system of
environmental diagnostics and monitoring of soil contamination on lands of various purposes, which
provides for the targeted establishment of a spatial and dynamic network of sites (landfills). Diagnostics
and monitoring are considered as a system of information collection for the purposes of nature
restoration in Ukraine.

[IpvHIMIIOBOIO BIJMIHHICTIO y MiAXO0JaX 0 3aKJIaJaHHAM MEPEkKi CIOCTEPSIKHUX [IISTHOK
(TIOMIroHiB) 7151 €KOJIOT1YHOT A1arHOCTHKH T2 MOHITOPUHTY 3a0pyJHEHHS IPYHTIB Ta MPOMO3UIiSIMH, 110
Oyan TmomaHi IIOAO Takoi MEpeXi JUIA Iiedl  arpoXiMidHOrO MOHITOPHHTY  3€MEIb
CLIBCHKOTOCIOAAPCHKOr0 MPU3HAYCHHS, SIKMM TAKOXK HE BUKJIIOYAE OL[IHKY 332 OKPEMUMH MOKa3HUKAMHU
3a0pyIHECHHS BapTO BBaKaTH JaOiIbHICTH a00 MPOCTOPOBHIA JUHAMI3M ((YHKIIOHANBHY PYXJIUBICTD).
[TpocTtopoBa AuHAaMiKa MiarHOCTUYHOI Ta MOHITOPMHIOBOI MEpEKi AINISHOK (30H) SK MEPCIEeKTHBHUN
aTpuOyT po30yIOBU CHUCTEMH JEPKABHOTO EKOJIOTIYHOTO MOHITOPWUHTY TPYHTIB (3€MeNb) B Pi3HUX
yMOBaX 3EMIJICKOPUCTYBAHHS O3Ha4a€, MO IS Mepeka 3MIHIOBAaTHMEThCS Oe3lmepepBHO MO Mipi
OTIpAIIOBaHHS OTPUMAHMUX AHANITUYHUX JaHWX 1 MO Mipi BUKOHAHHS pillleHb MO0 YMPaBIiHHSI
EKOJIOTIYHOI0 CHUTYAIli€l0 Ha KOXHIA 3 HUX, TOMI AK IJIs arpOXiMIYHMX HAyKOBHX IUIEH TOCIiAHI
JIUISTHKA B OCHOBHOMY CTPOTO TIOCTiiHI (He3MiHHI). Pi3HUIM cripianHeHa BiIMIHHICTIO TOJIOBHOI I
BUOKpPEMIICHHSI EKOJIOTIYHOT CKJIaJ0BOI MOHITOPUMHTY TIpPYHTIiB B YKpaiHi (TOJOBHHUM YHUHOM
MOHITOPHHTY 3a0pyJHEHHS Ta MOHITOPHHTY pPHU3WKIB TIOB’S3aHMX 13 3a0pyJHEHHsSM), a came
NpOLENYPHO-aHATITUYHE IMIATBEP/PKEHHS Ta OTPUMAaHHA OOIPYHTOBYIOUMX MaTepiamiB s
PO3IIMPEHHS MPUOESPESIKHUX BOJOOXOPOHHHUX Ta MOJIC3aXUCHUX CMYT, CKOPOUCHHS PiJlIi, BiJIHOBJICHHS
TIPUPOJIY, 3aMOBITaHHS.

ToOTo Haml KOHLENT-BapiaHT NEPCHEKTHB PO3BUTKY CHCTEMH AIarHOCTUKU Ta MOHITOPHHIY
3a0pyTHEHHS TPYHTIB BapTO PO3YMITH SIK MOHITOPHHT JUIsI IiJIEH BiTHOBJIEHHS Ta OXOPOHH MPHUPOIH B
YkpaiHi, 110 BAKOPUCTOBYBATUME BIJIOBIJIHI PillIEHHS B CUCTEMi YIIPABIiHHS TEPUTOPISIMH, 3EMIISIMH,
exocucteMaMu. Takuil HanpsiM MOHITOPHHTY — i€ TaKOX LUISAX J0 MONEPEHKEHHS Ta BUMPABICHHS
OUiKyBaHUX (TPOTHO30BAaHWX) HEMOJNIKIB IHIIMX HANPSAMKIB MOHITOPHHTY JOBKULIA, IO
IMIUIEMEHTYIOTBCS B JIeprKaBi, HAPUKIIAA MOHITOpUHT BoJ 3a Jupektuoto 2000/60/€ (BP) Tomy,
mo Oe3nepepBHa MIKKOMIIOHEHTHa KOHTAaKTHA B3a€MOMisl B JOBKULI CHpPUYMHSIE PSAA CYTTEBUX
HETOYHOCTEH 1 HU3BKMI piBEHb PO3YMiHHS YMHHMKIB 3a0pyJHEHHS y BHIAIKY, SKIIO OKPEMHUI
KOMITOHEHT JOCIIJIKYEThCS Ta OILIHIOETHCS «i30JbOBAHO» BiJl IHINUX. SICKpaBUM MPHKIIAOM MOXHA
BB2)XAaTH 4acTKy AM(Qy31HHOTO MECTUIMIHOTO Ta MOCTHECTUIIMIHOTO 3a0pyTHEHHS, IO MOXOJIUThH 3
PO30paHKX TEPUTOPIiA, Ta 3HUIIYE MOTEHIlia] CTIHKOCTI MAaCHBIB MOBEPXHEBUX BOJ IlIe HA PiBHI HOTO
HaWPiOHIIIOr0 TBIPHOTO MacIITady - HAWMEHITNX BOJOTOKIB B OaCeifHI TOJIOBHOT PiKH.

Taky MoOzelb PO3BUTKY JAEP)KABHOI'O EKOJOTIYHOIO MOHITOPHMHIY B YaCTHHI JiarHOCTHKH
3a0pyIHHEHHS Ta CIIOCTEPEXKEHHS 332 CTAHOM I'PYHTIB CIIiJl pO3IJISLIATH SIK IPIOPUTETHY.

[nsx cTaHOBJIEHHS MOJENI BUMArae MpUKJIaJHUX JAOCIIIKEHb Yy MUTAaHAX MDKCEPEAOBUIIIHHOTO
TpaHchepy Ta EKOCHCTEMHUX PHU3WKIB BiJl MECTUIMIHOTO Ta TOCT-NECTUIMIHOTO 3a0pyJaHEHHS,
HAJIXO/DKEHHS CTHMYJISITOPIB POCTY, MIHEPaJbHUX Ta OPraHiuyHUX JOOPHB, BUKOPUCTAHHS SIKHX
Oe3mpeneeHTHE 1 HEKOHTPOJIbOBAaHE Ha PO30PaHMX CLIbCHKOTOCIONAPCHKUX 3eMIlsiX. JleTaabHOro
BHUCOKOTOYHOTO OTPAIfOBaHHs MOTPeOyIOTh PUIbTpaliiiHO-cOpOIiiiHI POIIECH Ta TPAHCIIOPT BOJIOTH B
rpyHtax (nemorpancdepni ¢ynkumii). [ToBeninka pizHUX THIIIB 3a0pyJHEHb B PI3HUX JaHAMIA(THO-
cnenn(iYHUX YMOBax Ta B PI3HHX IPYHTax MOBHHHAa OyTH aHAIITUYHO IMEpeBipeHa Ta YiTKO
kiIacu(ikoBaHa 3a XapakTepoM MOTEHLIMHOrO BIUIMBY Ui Lijdeld JIarHOCTHKH TIPYHTIB Ta
€KOCHCTEMHHUX PH3UKIB B PI3HOMaHITHUX YMOBax 3€MJICKOPHUCTYBAHHSI: 3eMJIi arpOCEKTOPY, 3eMIIi 3
TEXHOTCHHUM HaBaHTAXEHHSIM (TepUTOpii 3Banuil, mnepudepiiHi 30HU MiANPUEMCTB), MPUMICHKI
TepuTOpii Ta iH.
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MAITL AJI., MITPSICOBA O.I1., CMUPHOB B.M. (YKPAIHA, MUKOJIAIB)
SIKICTh HIOBEPXHEBUX BO/I B AKBATOPII MICTA MUKOJIAEBA

Yopromopcovkuti HayionanvHutl yHieepcumem imeni Ilempa Moeunu, m. Muxonais
54029, syn. 68 Jlecaumnuxis, 10, Muxonais, Yxpaina, eco-terra@ukr.net

Abstract. Surface water monitoring was carried out within the city of Mykolaiv at observation
points. It was determined that the values of mineralization and alkalinity significantly exceed the norms,
tend to decrease in the winter months with peak values in autumn, and then sharply decrease in April,
which is associated with natural changes. The trends of changes in indicators in time and space have
been determined. Mineralization and alkalinity are limiting factors that prevent the use of surface water
near the city as a source of not only drinking but also technical water.

[Ipobiema Oe3nekn BOAHUX PECYpPCIB € aKTyalbHOIO Uis Micta MwuKomaeBa, SKe Il dac
POCIHCHKO-YKPaTHChKOT BIHH 3aJIMIIMIOCH 0€3 CTaiol CUCTEMH IICHTPai30BaHOIO BOAOIMOCTAYaHHS.
Jlo Toro BoAHI €eKOCHCTEMH TIOTEPITAIOTH Bijl 30pOHUX KOH(IIIKTIB B pE3yNIbTaTi MOMAJaHHS TOKCHIHIX
OTPYHHUX PEUYOBHH.

JocnipkeHHs TakoX BUKOHaHO Y pamkax npoekty 101081525 — JM EUGD — ERASMUS-JMO-
2022-HEI-TCH-RSCH (“Funded by the European Union. Views and opinions expressed are however
those of the author(s) only and do not necessarily reflect those of the European Union or [name of the
granting authority]. Neither the European Union nor the granting authority can be held responsible for
them”) y cmiBopami 3 ynpaBmiHHSAM €KOJOTil Ta TNpHpogHHX pecypciB MukomaiBcbkoi OBA 3a
nigrpumkn [Iporpamu pozsutky OOH.

Mera: oliHIOBaHHS CTaHy MIOBEPXHEBUX BOJ B aKBaTopii Micta MuKkomaesa.

Metoau pociipkeHHs: (OTOMETPUYHMKA METOJ BU3HAYCHHS ITOKA3HHMKIB SKOCTI BOIM 3a
JIOTIOMOTO0 JIOBIOXBHJILOBOI (hoTOMeTpruyHOI cuctemu eXact Strip Micro 20. MaremMaTu4Hi MeToIu
OXOIUTIOBAJIM CTATHCTHYHY OOpOOKY MaHWX, METOA CEpeIHiX BEeNWYMH IpH BHU3HAYCHHI pIBHA
3a0pyAHCHHS TIOBEPXHEBUX BOJ, rpadiuHe BIIOUTTS AaHUX 3a/jIs SIKICHOTO HAOYHOI'O OIIHIOBaHHS
pe3ybTaTiB 3 BAKOPUCTAHHSAM MPOrpamMHOro mpoaykry MS Excel.

MOHITOPHHTOBI JIOCHI/DKEHHSI TOBEPXHEBHX BOJA Yy Mexax Micta MUKONaeBa IO IyHKTaM
CIIOCTEpeKeHb 3aCBiTYIIIH, 0 piBeHb pH € cTabinpHUM, 1 BapiroeThes Bix 7,5 1o 7,9, 1m0 BignoBinae
HOpMi (6,5—8,5); )KOPCTKICTh 3HAYHO TiJIBUIILYE€ HOPMHU; PiBEHBb CynbdariB BapiroeTrses Big 140 mo 590
MT/IM?, IO € y MeXaX HOPMHU, alieé MaloTh MiCIle ITOOIMHOKI TIepeBUIIIeHHS; KOHIIeHTpallis ¢ocdartiB B
OCHOBHOMY BI/IIIOBiZIa€ HOPMI, ajie NMOKa3ye KOJIHMBAHHS; CIIOCTEPIraloThCsl TOOANHOKI MEPEBUIICHHS
HiTpaTiB. PiBeHb HITPUTIB HM3BKHH Ta BIANOBiJa€ HOpPMI; piBEHb 3aji3a 3arajibHOrO HE3HAYHO
KOJIMBAEThCS, 3JIUINAIOYUCh B MEKaxX HOpMH. 3HAYCHHs MiHepamizamii (puc. 1) 1 Jy)KHOCTI 3HAYHO
HEePEBUIIYIOTh HOPMH, MAalOTh TEHJCHIIIO 10 MiJBUIICHHS B XOJIOJHHH NEpiof POKy 3 MIKOBUMH
3HAYEHHSIMH BOCEHH, a MOTIM Pi3KO 3HMKYIOTHCS Y KBITHI, 1110 MOB'S3aHE 3 IPUPOJHUMH 3MIHAMHU.
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Puc. 1. lunamika minepasi3anii BOAU 110 IMyHKTaX CIOCTEPEIKEHb.
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MAKAPEHKO 1.0., CEPIIEHIHOBA 10.C., ©°OMIHOB P.M. (YKPAIHA, CYMU)

3BITHICTb IIPO CTAJIUM PO3BUTOK: )
BUKJIMKU J1JIA YKPAIHU HA IIJIAXY IHTET'PALIL 10 €C

Cymcoxuii 0eparcasnuil yHisepcumem
40007, eyn. Xapxiecoka, 116, Cymu, Yrpaina,; i.makarenko@biem.sumdu.edu.ua

Anoranisi.. The Sustainable Development Goals, established by the United Nations in 2015,
serve as a global blueprint for addressing critical challenges such as poverty, inequality, climate change
and environmental degradation. Through 17 interconnected SDGs, they aim to achieve a more
sustainable, just and prosperous world by 2030. Reporting on progress towards these goals is essential
for tracking global and national efforts, allowing governments, businesses and civil society to assess
their contributions and identify areas for improvement. By promoting transparency and accountability,
sustainability reporting plays a vital role in promoting environmental protection, social justice and
economic sustainability.

Jnst Ykpaiau BaXXIIMBICTh 3BITYBaHHS PO CTAIMH PO3BUTOK CTa€ OCOOIMBO MMOMITHOIO, OCKLIBKU
BOHA IPOCYBAETHCSA HA CBOEMY HUIAXY 10 iHTerpamii y €Bpomneiicbkuii Corosz (€C). Tak, kpaina
CTHKAETHCS 31 3HAYHUMH BUKJIMKAMHU Yy I[bOMY HANpsIMKY, 30KpeMa y cdepi 3BITHOCTI Tpo cramuit
PO3BUTOK. Y3TOKEHHS 13 CYBOPUMH €KOJIOTIYHUMH, COIIATbHIMU Ta YIIPABIiHCHKUMH CTaHJApTaMHU
(ESG) €C Bumarae Bij Hei NeEperisHyTH CBOIO MOTOYHY MPAKTHKY, SKii 4acTO MEpeuIKOKAIOTh
CylepewInBi aHi, oOMeXeHU TeXHIYHWA JOCBiM 1 Opak pecypciB. baraTboM KOMMaHisIM Ba)KKO
BITPOBAUTH KOMIUIEKCHI MEXaHi3MH 3BITHOCTI, ¥ TOH 4ac, sIK MPO30PICTh 1 MyOIiYHAN TOCTYI 0 3BiTiB
3a]MIIaOThCs cnabkuMu. KpiM Toro, 3amydeHHS TPOMAASHCHKOTO CYCHUIBCTBA Ta KJIFOUOBHX
3allikaBJIeHUX CTOPIH JIO0 MpOIecy 3BiTyBaHHS € HegocTaTHiM. Lli mporanwHu BKa3yloTh Ha MOTpeOy
YkpaiHu y 3MiIHEHHI CUCTEMH YNpPaBJiHHS, MOKPALICHH] CIIBIpaLi MiX AEpKaBHUM 1 HNPUBATHUM
CEKTOpaMU Ta BIPOBADKEHHI YiTKMX HOPMATHUBHO-TIPABOBUX aKTiB, AKi OyIyTh BIAMOBIIaTH BUMOTaM
€C 110/10 CTANOT0 PO3BUTKY.

[Tonpu Bce, YkpaiHa Bce-Tak JOCSIJIA TIEBHHX YCIIXiB y CTBOPEHHI PaMOK i MPAKTHK IS
3BITHOCTI MPO CTaWil PO3BHUTOK, NMPUHHSBINK Pi3HI 3aKOHU Ta HOPMATWUBHI aKTH, CIIPSIMOBaHI Ha
TIOCWJICHHSI 3aXWCTY HABKOJUIIHBOTO CEPEAOBUINA, CIPHUSIHHS COILIalbHOMY 3alydeHHIO Ta
eKOHOMIUHIH cTiiikocTi. Hanpukian, ykpailHCBKHMI ypsii TPUBIB CBOIO HAIIOHAJIBHY MOJITHKY Y
BianmoBigHicTh 10 Ilopsaky neHHOro cramoro po3BUTKY Ha mepiox a0 2030 poky, Ta mepiogudHO
OTIPHWITIOIHIOE MOHITOPUHTOBUI 3BIT MPO BUKOHAHHA wijei craimoro po3sutky (LICP), skuit Oyino
po3pobineHo JlepkaBHOWO cityx00t0 craructukd Ykpainu 3a miarpumku FOHICE®. 3Bincw,
Posnopsupkennsm Kabinery MinictpiB Ykpainu Big 21 cepnust 2019 poky Ne 686-p Bu3HaueHo 3acaan
MOHITOPHHI'Y HalllOHANbHUX iHAuKaTopiB. CtanoM Ha 2024 pik KiIbKa YKpailHCBKUX KOMIIaHiH, akmii
SKHX KOTUPYIOTBCS Ha €BponeichkuX poHmoBux Oipikax, Takux sik BaprraBceka Ta JIoHIOHCEKA Ta Ha
TPAHCKOPAOHHY AiSUIBHICTB SKUX HomuproeThes Ais CSRD cucreMaTnyHO ONMpUITIOHIOIOTH 3BITHICTH
Opo CTanuil PO3BUTOK. 30KpeMa, L€ MiANPHEMCTBA CUILCHKOrO T'OCHOAApPCTBA, XapyoBOi 1
ripangono0yBHoi mpommcioBocti — Kernel Holding S.A., Astarta Holding N.V., Industrial Milk
Company (IMC), Mlk Foods Public Company Ltd, Agroton, MHP SE, UkrProduct ta Ferrexpo PLC.
Bonu 3aiiMaioTh IeHTpalbHE Miclie B €KOHOMIilll YKpaiHH Ta CTBOPIOIOTH MPELEJEeHT AJIsl MINUPIIOro
BITPOBAJKCHHSI CTAJIOT 3BITHOCTI.

Otxe, YkpaiHa TOBWHHA 3IHCHUTH LUIECHPSIMOBAHI TIONITHYHI Ta PETYISATOPHI pedopMmH,
BKIIIOUAIOYM HAIIOHAILHUI 3aKkoH, 10 Bigm3epkamoe CSRD, diTki BKa3iBKM MIOJO0 PO3KPUTTA
iH(popMaLii PO HABKOJIMIIHE CEPEIOBHILE Ta MOCWINTH MIXKHAPOIHY CHiBIpallo, 30kpema 3 €C, ams
TMOoCSTHEHHS ToBroctpokoBux L[CP.

Pobora Bukonana B pamkax mpoekty «Transparency. Accountability. Responsibility.
Governance. Europe. Trust. Sustainability» 101085395 — TARGETS — ERASMUS-JMO-2022-HEI-
TCH-RSCH. Funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or the European Education
and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held
responsible for them.
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YBEPMAH B.1.!, BACLKOBEILIb J1.A.2 (YKPATHA, XAPKIB)

MPOBJEMM 'APMOHI3BAIIIL BOJHOI'O 3AKOHOJABCTBA YKPAITHU TA €C
I CTAJIE BUKOPUCTAHHA BOAHUX PECYPCIB

THITY « Vxpaincokuil Hayko80-00CioHuil iHCmumym eKojio02iuHux npoonem»
61166, syn. baxynina, 6, Xapkie, Ykpaina, viad.uberman@gmail.com
’Hayionanvruii mexuiunuii ynigepcumem «XapkiecbKuil noaimexuivHuil inCmumymy
61002, syn. Kupnuuosa, 2, Xapxis, Yrpaina; ludmilavaskovets2@gmail.com

Abstract. The article examines the basic conceptual and terminological principles of sustainable
use of surface waters related to the implementation of EU water legislation. Inconsistencies in the
terminology and concepts of the Ukrainian environmental quality standards established in 2024 which
are the main instruments for regulating the substance composition of surface waters were revealed. It
was determined that the Ukrainian term "ecological standard of water quality”" does not correspond to
the European "ecological quality standards". The consequences of such inconsistencies are considered
and changes to the water legislation of Ukraine are proposed.

3mict 3-x 3 17-m BCcTaHOBIGHWX Ui YKpaiHU IiJiel CTajoro po3BHUTKY: 6) 3a0e3ledeHHS
JOCTYITHOCTI Ta CTaJIOTO YIMpPaBIiHHA BOJHMMHU pecypcaMH Ta caHiTapiero; 14) 30epekeHHS Ta
patioHaJbHe BUKOPUCTaHHS OKeaHiB, MOPIB i MOPCHKHX PECypCiB B iIHTepecax CTajloro Po3BUTKY; 15)
3aXHMCT Ta BIJHOBJIECHHS €KOCHCTEM CYILIi Ta CHPUSHHS 1X paliOHAJILHOMY BHKOPHUCTAHHIO < ... >,
OB’ SI32HO 31 CTAJIMM BHKOPHCTAHHSAM BOIHHX PECYPCIB, 3aIIOPYKOIO SIKOTO € IMIUIEMEHTAIIisI BOJHOTO
3akoHogaBcTBa €C. Taka iMIUIeMeHTalisl 3AIHCHIOETBCS HA MIJCTaBi 3acaJHUYMX JOKYMEHTIB
JIep>KaBHOTO BOJIHOI MOJIITHUKY 1 TOMITHKH Y cepi exororiunoi 6e3neku. Hapasi 3aiiicHIOeThCS Iepexi
YKpPaiHCBKOI'O BOJHOI'O 3aKOHOJABCTBA y (ha3y NMPaKTUYHOI peasnizauii eBponeichbKoro MEHEHKMEHTY
piukoBUMH OaceiiHaMHM 3a IJIaHaMHU YIPaBIiHHS, SIKI BAMaralOTh BUKOPUCTAHHS E€KOCHCTEMHOI'O
MiAX0y, 30KpeMa, MeplroueproBoi rapMonizamii i3 Bumoramm €C 0a30BHX MOHATH (KaTeropi,
TEPMiHIB) YKPaiHCHKOTO BOJTHOTO 3aKOHO/IaBCTBA.

MeTor0 TOCIiPKeHHS € BU3HAYEHHS TEPMiHOJIOTIYHOI KOPEKTHOCTI i TIOHATTEBOT BiIIOBITHOCTI
€KOJIOTTYHUX HOPMATHBIB JUIs 3a0e3MeveHHs] YKpaiHChKHX TUIAHIB yIpaBIiHHS PIYKOBUMH OaceiiHaMu
€BPOMNEHCHKUMH BiIIOBITHUKAMH 3aKOHO/IaBYMX 3aC001B Ta IHCTpyMEHTaMU OOPOTHOH 13 TIOTipIICHHSIM
€KOJIOTYHOrO CTaHy 1 3a0pyJHEHHSM IIOBEPXHEBUX BOJ, 30KpeMa BHACIIIZIOK BIJTUBY TOUKOBUX JKEPEI.

BusiBIeHO YHMCJICHHI HEBIIIOBIIHOCTI, SKi MEPENIKOKAI0Th TapMOHI3alii 3aKOHOJABCTR.
Haif3HayHima 3 HHMX CTOCYEThCS HelonaBHO cTBOpeHoi (y 2024 p.) 3a €KOCHCTEMHUM MiJIXOI0M
yYKpaiHChKOi 0a3u HOpPMATHBIB €KOJIOTIYHOTO Ta XiMIYHOTO CTaHy (Ta BiAMOBIIHWX KiIachQikailii)
MacHBiB OBepxHeBUX BoJ (MeTomuka BigHeceHHs < ... > https://zakon.rada.gov.ua/laws/show/ z0127-
19#n115). Lsa 6aza i meronuka i BUKOPUCTAHHS MarOTh iCTOTHI TEPMiHOJIOTIUHI HEKOPEKTHOCTI Ta
HEBIAMOBIIHOCTI BOJHOMY 3aKOHOJABCTBY YKpaiHM B YaCTHHI KJIIOUYOBOTO IOHATTA €KOJOTiYHOTO
HopmatuBy skocti Boam (EHSIB) (Exomoriuni HopmatmBm < ... > https://zakon.rada.gov.ua/
laws/show/z0789-24#Text) i He no3BoJsie O€3 3MiH Y 3aKOHOAABCTBI IMIUIEMEHTYBAaTH €BPOTEHCHKE
peryJroBaHHA CKHIAaHHS 3a0pyIHIOBAIBHUX pPEYOBMH. Bu3HaueHo, 1m0 yKpaiHCBKHMH TEpMiH He
BIJIMOBiZa€ €BPOIEHCHKOMY MOHSTTIO €KOJIOTiYHMX cTaHnaptiB sikocti (ECS), a ocraHHe He MoOxe
IMIUIEMEHTYBATHUCS Y BOJIHE 3aKOHOABCTBO YKpaiHu 6e3 Horo icTtoTHUX 3MiH. KpiM Toro, 3a3HauyeHnMU
HEBI/IMOBITHOCTSIMA ~ CTBOPIOIOTBCST  3HAYHI  TEPEIIKOAM JIOTPUMAHHIO BHMOT  YKpPaiHCBKOTO
3aKOHOJABCTBA Y cpepi MUTHOT BOAU Ta MUTHOTO BOJOIIOCTAUYAHHS.

Busnaueno, mo mMpUHOWI MOOYAOBM YKPAiHCBKOTO aHaiora eBpomeicbkoi cuctemu ECH,
OpIEHTOBAaHOI Ha MICIIeBY CHEU(IUHICTD (THIMOCTIENM(IUHICTE) MACUBIB TIOBEPXHEBHX BOJ| Ta CTalle
KOPUCTYBaHHSI BOJHUMH €KOCHCTEMaMH, € 3MICTOBHO NPOTHJIC)KHUM MOJITHILI 3araibHOJEpKaBHOL
yHiikanii BUMOT 0 AisUTBHOCTI y cepax eKOoJOriyHoi Oe3MeKH Ta roCroAapChbKOro KOPUCTYBAaHHS
BOJIHUMH €KOCHCTEMaMH, SIKa Peali3yeThCsl 1HIMUMH BUJIaMHU YKPaiHCHKMX HOPMATHUBIB €KOJIOTiYHOT
6e3nexku BogokopuctyBanHs: ['JIK (BogHHX 00'€KTiB, BOJa SIKUX BUKOPHUCTOBYETHCS JUISI 3a10BOJICHHS
NUTHUX, TOCHOAAPCHKO-TOOYTOBMX Ta IHIIKMX TNOTpe® HaceleHHA, a TakKoX BOJA SKHX
BHKOPHCTOBYETHCS IS TIOTPEO pHOHOTO TocmoaapcTB). Po3po0iieHo MPOEKTH BiAIOBITHUX 3MiH.
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CUJIOPEHKO B.JI., JEMKIB A.M. (YKPAIHA, KUIB)
AHAJII3 CYYACHHUX METO/IIB MOJEJIIOBAHHSI B EKOJIOTI'TYHIN BE3IEII

Inecmumym 0epocasHo20 ynpasiiHka ma HAYKOBUX 00CAI0NCEHb 3 YUBLIbHO2O0 3AXUCHLY
04074, éyn. Buweopoocwvka, 21, Kuis, Yxkpaina, generals2007@i.ua

Abstract. It is shown that modern modeling methods in environmental security include numerical
models, geoinformation systems, models of agent systems, and dynamic models that allow forecasting
environmental risks and assessing their impact on natural systems. The use of artificial intelligence and
supercomputers helps to process large volumes of data and create more accurate forecasts, which
contributes to the adoption of effective decisions for the preservation of the environment.

Exonoriuna Oe3mneka € OHUM 13 HaWBaKJIMBIIIINX BUKJIUKIB CHOTOCHHS, 1[0 BUMAara€ CHCTEMHOI'O
MiIXOAy 1O BUSBICHHS, aHANi3y Ta MiHIMI3amii pPU3WKIB I HABKOJNWIITHHOTO CEPEJOBHINA Ta
HaceneHHs1. CydacHi METOIM MOJETIOBAHHS CTAIOTh €()EKTHBHUM iHCTPYMEHTOM JJISl BUPIIICHHS X
3a7a4. BoHu gonomararoTh 3p0o3yMiTH CKIIa/iHI €KOJIOTIYHI IPOLIECH, CIIPOTHO3YBATH MOKIIMBI HACIIJIKU
HETaTUBHOTO BIUIMBY JIIOAWHA Ha TPHPOAY Ta pPO3pOOUTH e(eKTWBHI cTparerii 3amobiraHHs
HAJA3BUYAHNAM CUTYAIIisIM i KaTacTpodam.

MopentoBaHHS — I1€ IHCTPYMEHT, IO J03BOJISE OLIIHUTH BIUIMB Pi3HUX YMHHUKIB Ha JTOBKLLIA, a
TAKOK MepenbauuTH PO3BHTOK EKONOTIUHMX CHTyaliif 3 HPOTHOSHHMH OIiHKaMu. Moro
BUKOPUCTOBYIOTh IS aHalli3y MPUPOJHUX TMPOIECiB, aHTPOIOTEHHUX BIUINBIB, €()EKTUBHOCTI
NPUPOIOOXOPOHHUX 3aXOMiB Ta YNpaBIiHHA pHU3UKaMH. EQeKThBHE yHpaBlliHHSI €KOJIOTTYHHMHU
pPHU3MKaMU Ta 3arpo3aMH HEMOXKJIMBE 0e3 3aCTOCYBaHHS BiAMOBIIHOI MOAETI TOCIIIKYBAHOTO MPOLECY
Ta MoTpedye MMOOKMUX 3HAHD Ta CYy9aCHUX ITiTXOiB JI0 IIPOLIECY MOICTIOBAHHS CTaHY JOBKIJIIS, a TAKOK
BOJIOAIHHS OCHOBHMMH METOAAaMH MOJEJIOBaHHSA B EKOJOTi4HINA Oe3meri. MoaentoBaHHS 0IIOMarae
npuiMaTH 00TPyHTOBaHI pillleHHsI HA OCHOBI HAYKOBUX JIAHUX Ta MPOTHO3IB.

[cHYIOTH pi3HI MIXOMM 0 MOIETIOBAaHHS B €KOJOTIUHIM Oe3rmeli i KOKeH 3 SKUX Ma€ CBOi
0co0MBOCTI Ta cdepu 3acTocyBaHHs. Jl0 HUX HaJeXaTh: YHCIOBE MOJEITIOBaHHS, reoiH(opMarliiii
cuctemu (I'IC), MonentoBaHHS ar€HTHUX CUCTEM, JAMHAMIYHE MOJICITIOBAHHS CUCTEM 1 MOJICIII OLIIHKH
pu3HKiB. UncenbHi MOjiei BHKOPUCTOBYIOTHCS JIJIsl IPOTHO3YBAHHS TIOBE/IIHKY CKIIAHUX €KOJOTTUHHX
CHCTEM 1 OLHKH BIUIMBY Pi3HMX YMHHUKIB. BOHH IPYHTYIOTbCS Ha MaTeMaTHYHUX PIBHSIHHSAX, IO
onucyroTh npupoaHi nponecu. ['IC — e texHosoris st 300py, 30epiranHs, aHami3y Ta Bizyamizarii
NPOCTOPOBHX JaHMX. Lleil IHCTpYMEHT MIMPOKO BHUKOPHUCTOBYETHCS IS MOJETIOBAHHS €KOJOTTYHHX
NPOLECiB Ta YNPAaBIiHHSA NPUPOJHUMH pecypcaMu. BUKOpHCTaHHS areHTHHX CHCTEM — I MiAXia 1o
MOJZIEJIIOBaHHS, B IKOMY CHCTEMA CKJIAJA€ThCS 3 aBTOHOMHHX «areHTiB», L0 B3a€MOAIIOTH M COOO0I0
Ta HAaBKOJMIIHIM cepefioBuIleM. KoKHUI areHT MOBOAUTHCS IO-CBOEMY, IO JIO3BOJISIE MOJICIIOBATH
CKJIaJHI CHCTEMH Ta IXHIO TUHaMIiKy. JJMHaMi4HE MOJEMOBaHHS CUCTEM BUKOPUCTOBY€ETHCS AJIS1 aHAITIZY
CKJIaJHUX CHCTEM, L0 BMILIYIOTh 0araro B3a€MOIIOB’13aHIMX KOMIIOHEHTIB. BOHO 1103BOIIsA€ OLiHUTH SIK
3MiHa OJJTHOTO KOMITOHEHTA BIUIMBAE Ha 1HIII €JIeMEHTH cUCTeMHU. MoJIeli OI[IHKY PU3HKIB IOTIOMAaraloTh
OILIIHMTH PU3UKH JIJIS 30POB'St HACEJICHHS 1 HABKOJIMIITHBOT'O CEPEIOBHILIA BiJl BILTUBY 3a0pyIHIOBAYIB Ta
IHIIMX HECHPUSATIMBUX MoAii. CydacHi MOz CTaloTh AeAalli CKIAAHIIINMU 1 TOTPEOYIOTh MOTYKHUX
OOUUCITIOBATLHUX MOXIIUBOCTEH. TOMy CynepkOMI'toTepr Ta MITyYHHH I1HTEJEKT € BaKIMBUMHU
IHCTPYMEHTaMHU JIJIsl BIIOCKOHAJICHHS METO/IIB MO/ICITFOBAHHSI.

B sxocti mpukiamiB 3acTOCYBaHHSA MOAETIEH MOXKHA HABECTH HACTYIHI: MPOTHO3YBaHHS
KIIMaTUYHUX 3MiH — YHCENbHI KJIIMAaTHYHI MOJENI MOXYTh JOMOMOITH TepeAdaunTH HACITIIKH
I00aTbHOTO TOTEIUTIHHS, BKJIIOYAIOYM ITiBUIICHHS PIBHS MODS, 3MIHM B ONaJax Ta eKCTpPEeMalbHi
TIOTOJTHI SIBHIIA; MOJIetoBaHHsI sikocTi Bomu — ['IC Ta yrcenbHi Mojiesi BUKOPHCTOBYIOTHCS JIJISI aHAI3Y
AKOCTI BOIM Yy Ppiukax, o3epax Ta BOAOCXOBUIIAX, NPOTHO3YBAaHHA HACTIAKIB aHTPOIOICHHOIO
3a0py/IHEHHS; OIlIHKA PU3HKIB TIOXKEXK — MOJIEIIi OIIIHKH PU3UKY BUKOPHCTOBYIOTHCS JJIsl TPOTHO3YBAHHS
MOLIMPEHHS JIICOBHUX MOXKEX Ta pO3pOOKH 3aX0JIiB 3aM00IraHHS.

OTxe, cyyacHI METOAW MOJAEJIOBAHHS BiJIrpaloTh BaKJIMBY POJb y 3a0e3MeueHHi eKOJIOTriyHOol
Oe3nexku. BoHM 103BOJISIOTH OLIHIOBATH, TPOTHO3YBATH Ta MiHIMI3yBaTH €KOJIOT1YHI PU3HKHU, CIPUSIOUN
MPUHHATTIO OUIBIN OOIPYHTOBAaHUX PillleHb IS 3aXUCTy AOBKULIA. [HHOBaIii y cdepi MITYy4HOTO
intenekty, I'IC Ta 4YmcenbHOr0 MOAETIOBAHHS CTBOPIOIOTH HOBI MOMJIMBOCTI A1 €(EKTUBHOTO
yIpaBiHHS €KOJIOTIYHUMHU MIPOLIECaMHU Ta BUPILICHHS TI00AIEHUX MPOOJIEM.
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JIYKAIIIOB J1.B., TECBOJIKIHA T.C. (YKPATHA, KUIB)

OCOBJIMBOCTI ®YHKIIOHYBAHHSA BIOT'EOXIMIYHOI CUCTEMUA
MITPAIIIl BAXKKHX METAJIIB B YMOBAX IMUPOKOJIUCTSIHUX JIICIB
CEPEJHBLOI'O TPUHIITPOB'SA

Kuiscokuti nayionanvuuil ynieepcumem imeni Tapaca lllesuenka
01601, éyn. Bonooumupcoka, 64/13, m. Kuis, Yxkpaina, lukashov@knu.ua

Abstract. Through the analysis of the annual dynamics of heavy metal stocks in the biotic and
abiotic components of model hornbeam forest ecosystems, the main pathways of heavy metal migration
were identified, and their fluxes were quantified throughout the year. The results indicate that the
biogeochemical systems of the hornbeam forest in the Kaniv Nature Reserve exhibit a high degree of
balance for all studied heavy metals. In this ecosystem, the input of heavy metals from atmospheric
deposition and leaf litter is counterbalanced by losses due to leaching via vertical groundwater flow to
the eluvial soil layer. This equilibrium suggests an absence of heavy metal retention and accumulation
in the Kaniv ecosystem. Conversely, the hornbeam oak forest ecosystem of the Holosiivskyi National
Nature Park shows an imbalance in the biogeochemical cycles of Cu, Pb, Zn, and nickel Ni. In this case,
the inputs of these heavy metals from atmospheric deposition and leaf litter are not adequately offset by
their losses through leaching, leading to the retention and accumulation of heavy metals within the
ecosystem.

IIporiecn akymynsii Ta Mirpaifii BaKKUX METaJiB y JICOBHX €KOCHUCTEMAax € KPUTUYHUMU
¢akTopamu, IO BIUTMBAIOTh HA IXHIO CTIHKICTh. YpOaHi3alis Ta aHTPOIOT€HHA JiSIBHICTh MOXYTh
MOPYIIUTH NPUPOTHUM OaslaHC 010reOXIMIUYHUX IUKIIB, IO MPU3BOIUTH JO TOJAaTKOBOTO HAKOITMYCHHS
TaKMX XIMIYHHX €JIEMEHTIB B €KocHcTeMax. ¥ JAaHOMY JOCHi/DKeHHI OyJIo MOPIBHAHO OloreoXiMidHy
JMUHAMIKY Ba)KKUX METATIB Y JABOX rpabOBO-AyOOBHX JIICOBUX €KOCHCTEMaX: BIJIHOCHO HEMOPYIICHIH
tepuropii KaniBcekoro npupoaHoro 3anosigauka ta B HIIIT «["onociiBcbkuii», 0 po3TanioBaHuil B
ypOaHizoBaHOMY cepeoBHuiii MicTa Kuesa.

[TopiBHSAHHS BEJIUYHH 3arajbHOIO PIYHOTO HAJIXO/KEHHS METalliB (3 aTMOC(EPHUMU OTaJaMHU Ta
OMaJIMM JIUCTSIM) Y AOCIHIIKEHUX €KOCHCTEMax Ta OOCSTiB PiYHOIO IPYHTOBOIO CTOKY ITOKa3alo, IO
CIIOCTepiraeTbest 30aaHcoBaHICTh PyHKIIOHYBaHHS Oioreoximiunmx cucrem Mirpamii Ni, Cu, Pb, Cd
Ta Zn B ymoBax rpaboBoi niopoeu KaniBchkoro mpupomHoro 3amnoBigHuka. OOCATH HaIXOKEHHS
BAXKHX METaJliB 3 aTMOC(EPHUMH ONaJaMy Ta ONAJIUM JHCTSAM BPiBHOBAXKEHO KIJIBKICTIO iX BTpar B
nporeci BUMHUBAaHHS BEPTUKAIBHUM CTOKOM IPYHTOBHX BOZ [0 €IOBIJIBHOIO IIApy IPYHTY, LIO
CBIZIYUTH TPO BIJICYTHICTh 3aTPUMKH T4 HAKOIMYCHHS METaTiB B eKOCHCTeMi. bioreoxiMiuHa cucrema
Mirpamii  3a3HA4eHWX XIMIYHHX €JIeMEHTIB B yMOBax €KOCHCTEMH TpaboBoi  iOpOBH
HITIT «I"onociiBceKkuil»y Mae O3HAKM HE30aJIaHCOBAHOCTI, IO MPHU3BOAMTH 10 HAKONMYEHHS BAXKKUX
MeTaiB B ekocuctemi rpabdoBoi aioposu HIIIT «[onociiBebkuii». HaliOinbIn cyTTeBa pi3HUIS Mik
HAJXOJKCHHSIM Ta BUBLIbHEHHM (y 6 pa3iB) Oysa BcTaHOBjIeHA s Ni, 00CSITH HaJIXOHKCHHS SIKOTO
cradoBuu 108 rxra’'xpik’!, y Toil 4ac sk HOro BUMHBAHHs TPYHTOBMMHU BOJAMH JI0 ENIFOBIAILHOIO
ropHM30HTy ckiagana amme 18 rxra'xpix!. V mimomy mns exocucremu rpabosoi miGposu HITIT
«["osociiBChbKUIY € XapaKTepHOIO OlIbIa PoJib 0I0JOrIYHOT CKIaI0BOI CUCTEMH «IPYHT-POCIUHAY Y
¢yHKUiOHYBaHHI 010reoXiMiYHMX HUKIIB BaKkux MeTaiiB Ni, Cu, Pb, Cd ta Zn, xonu Bix 21% no 73%
MOTOKY HaJXOJUKEHHS METaJliB 3a0e31euy€eThCs TUCTSHUM OIaJ0M.

BcraHoBiieHO, 110 OCHOBHOK MPUYHMHOIO 3aTPUMKH BKKHX METAB B €KOCHCTEMI rpaboBoi
nioposu HIIII «"onociiBcbkuid» € TOBUIBHILI TEMIM PO3KIAJAaHHS IMIACTWIKH y TOPIiBHSHHI 3
exocructemoro KaniBcbkoro npupoaHoro 3amnoBigHuka. KoedimieHT posmangy miaCTHIKK k A
exocucremu HIIIT «["onociiBebkuity cranoButh 0,57-0,74 kr/ce3oH, 110 JaeMoHCTpye y 1,5 pasu
MOBUIBHIIII MPOLECH PO3KIAJaHHS MIACTHIKY, HDK Y KaHIBCbKOMY HPHUPOIHOMY 3aIlOBIIHHKY, IS
skoro k popiBHioe 0,90-1,08 kr/ce3oH. 3HW)KEHHS TEMITIB PO3KIQJaHHS IIJICTHIKH B YMOBax
HIIIT «["osociiBebkuity Moxe OyTr 3yMmoBiieHo HakornuueHHsM Cu, Zn, Cd, Pb y koHIeHTpaIifx, st
SKHX IOKAa3aHO MPHUTHIYyBaJIbHUK e(eKT MiHepamizallil JHUCTIHOrO OmMaay y 3B’SA3KY 3 HEraTHBHUM
BIUIMBOM Ha (YHKLIOHYBaHHS I'PYHTOBOI'O MiKpoOOLEHO3y. |HIIMMU YMHHUKaMU HU3BKUX TEMIIiB
PO3KJIafaHHs MiACTWIKKA € BIICYTHICTH B3UMKY CTiHKOTO CHITOBOTO IMOKpHMBY Ta MeHma y 1,7 pasu
KUTBKOCTI aTMOC(EpPHUX OTAIiB, III0 3yMOBJICHO KIIMaTHIHHMH YMOBaMH MeTarojicy micta Kuega.
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CAKYH A.O., TIITAK P.O., UIKIPSIKIH K.B. (YKPAIHA, XAPKIB)

OIITHKA EKOJIOI'TYHUX 3BUTKIB 3ABJJAHUX
JICOBOMY ®OHJY YKPATHHM ITIJ] YAC BIMHA

Hayionanenuit mexniunui ynieepcumem « Xapkiecokuti nonimexuiunuti incmumymy 61002,
eyn. Kupnuvosa 2, Xapxis, Ykpaina, Antonina.Sakun@khpi.edu.ua

Abstract. The war in Ukraine has had catastrophic consequences for the environment, including
the forestry sector. Forests are one of the main elements of the ecosystem that ensure climate stability,
biodiversity and water balance. Military operations, intensive use of explosives and fires have a serious
impact on the state of forests. Therefore, assessing the damage caused to forest resources is critical to
restoring the country's natural resources.

J10 OCHOBHUX aCIIEKTIiB, MOKHA BiIHECTH:

1. Ipsami empamu nicosux macusie. Ilig yac OOWOBMX il 3HAYHI IUIONI JICIB HiJJAIOTHCS
Mo’kekaM, BUOyXaM Ta MEXaHIYHUM IIOIIKOKEHHIM. BilichkoBa TeXHika Ta 0OCTPLIA CIPUYHHSIOTH
pYHHYBaHHS JEPEBHMX HAca/[PKeHb Ta Jlerpajiallifo TPYHTIB. 3a TMOMEpeAHIMU OIIHKAMH, y 30HaX
OorioBux mii ypakeHo Big 10 g0 15% micoBux tepuropiii. [loxkexi, BHKIMKaHI BUOyXaMu Ta
oOcTpilaMu, € OTHAM 3 OCHOBHUX (paKTOpPiB 3HUIIICHHA JiciB. Lle He nmuiie 3HAIIYE eKocucTeMy, ane i
301bLIye BUuknau CO:2 B atMocdepy.

2. Towxooacennsn epynmie i exocucmem. BHachmimok OOMOBMX Al 3HAYHO MOTipPIIYIOTHCS
BJIACTHBOCTI JICOBMX TPYHTIB. |HTEHCHBHE BHKOPHUCTaHHA BHOYXOBUX PEYOBHH NPU3BOIUTH [0
YTBOPEHHS TJIMOOKMX KpaTepiB, IO 3HIDKYE POTIOYICTh TPYHTIB. TakoX BilOYBa€ThCS 3MHUBAHHA
BEPXHBOTO IIapy IPYHTY, IO MOPYIIyE HOpMallbHE (GYHKIIOHYBaHHS €KOCUCTEM. BiTHOBICHHS TaKHX
3eMellb € TPUBAINM 1 BUMArae 3Ha4YHUX 3yCHJIb 1 PECypCiB.

3. Bmpama 6iopiznomanimms. Jlicu € qoMiBKOIO Jtst Oaratbox BUiB (diopu ta daynawn. [1ig gac
BilfHM YaCTHHA TBAPUHHOTO 1 POCITMHHOTO CBIiTY 3HHIYETHCS a00 BUMYIIIEHa MITPYBATH B iHIII pailoHU.
Brpara J1icoBUX MacHBIB HETaTHBHO BIUTMBAE HA PIAKICHI BUIH, 0araTo 3 KX MOXKYThb OITHHUTHCS Ha
Mexi 3HuKHeHHs. KpiMm Toro, BiOyBaeThCs Aerpanaliis cepeoBHINa iCHYBaHHS, 110 TPU3BOIUTH 10
HOPYIIECHHS IPUPOTHHUX JAHIIOTIB XapuyBaHHSI.

O1iHKa eKOJIOTIYHHX 30UTKIB 3aBJIJaHHX JIiCOBOMY (DOHIY 3[IIICHIOETHCS 3a JIOTIOMOT OO CYy4acHHX
METO/IIB JTUCTAHIIIHHOTO 30HAYyBaHHS 3eMJIi, aHai3y CYIMyTHUKOBUX 3HIMKIB Ta €KCIIEPTHHUX OILIIHOK.
BukopucranHs IpOHIB J03BOJISIE OTPUMYBATH TOYHI JIaHi IIONO CTaHY JIICOBUX MACHBIB Ha BEIHKHX
Teputopisix. KpiM  TOro, BHKOPHCTOBYIOTBCS KOMIT'FOTEpPHI MOJAETl Uil NPOTHO3YBAaHHS
JIOBTOCTPOKOBHMX HACHIJIKIB BIHCHKOBUX il JUIsl JTICOBUX PECYPCIB.

Exomnoriuni 36uTku, 3aBAaHi jgicoBoMy (OHIY, MArOTh JOBTOTPUBANII HACHiIKu. BimHOBIEHHS
JiciB motpeOyBaTuMe He nuile (piHAHCOBUX PECypCiB, aie i yacy. 3 oIy Ha HOLIKOKEHHS TPYHTIB
Ta BTpaTH 010pi3HOMAHITTS, JJIs BITHOBJICHHS JIICOBUX €KOCHCTEM HEOOXIIHO PO3POOJIATH KOMILICKCHI
NporpaMu 3 BiIHOBJIEHHS, L0 BKJIIOYAIOTh 3aJiCHEHHS, MOHITOPUHI CTaHy OiOpi3HOMAaHITTA Ta
MOKpAILEHHS YMOB JIsl HOro 30epekeHHs. BaknuBUM acleKToM € TakoX 3ajly4eHHS MDKHapOAHOL
CHIILHOTH JI0 TIPOIIECY BiIHOBIICHHS, 1[0 MOXK€E 3HAYHO ITPUCKOPUTH IeH TpoIiec.

Orinka 30UTKiB, 3aBIaHUX JTicOBOMY (OHIY YKpaiHu BHACIIIOK BiifHH, TOKa3ye, 1110 MacTadu
pyHHYBaHb € KpUTHUHUMH. HeoO0XiAHO TepMiHOBO BXKUTH 3aX0/iB AJIs1 30€PEKEHHS 3aIHLIKIB JTiICOBUX
€KOCHCTEM Ta BiJJHOBJIICHHS ONIKO/PKEHUX Teputopiil. Lle motpedye He nuine hiHaHCOBHX 1HBECTHIIIH,
a ¥ BIPOBAKCHHS CYYaCHHX TEXHOJIOT1H MOHITOPHHTY Ta YIPaBIiHHS JIICOBUMH PECYpPCaMHU.

Ceminap 1 Seminar 1


mailto:Antonina.Sakun@khpi.edu.ua

26

AJIAMEHKO $1.0., AJAMEHKO C.5. (YKPATHA, IBAHO-®PAHKIBCHK)

OIIHKA MMOTEHIIMHOI' O PU3UKY 310POB’I0 HACEJIEHHS ITIJI YAC
BIIJIUBY 3ABPYJHEHHA ATMOC®EPHU

léano-Dpankiecokuli HaAYiOHAILHUL MEXHIYHUL YHIGepcumem Hagmu i eazy
76019, eyn. Kapnamcoka 15, 94, Isano-@panxiscok, Yrpaina, yaroslav.adamenko@nung.edu

Abstract. The paper presents the results of disease risk assessment of the population of Ivano-
Frankivsk region depending on the influence of atmospheric air pollution with solid particles (PM2.5,
PM10). For this, EcoCity public monitoring data were used. Calculation methods have been used in the
work to prove that the probable risk of developing chronic non-specific effects at the average
concentration of the air quality index is minimal.

Kopucryrounck pecypcamu MOHITOPUHTY Saveecobot Ta aqicn.org Oyiio 3i0paHO JaHi OLIHKH
AQIL PM10 ta PM 2.5. Bpanucs cepenHi MOKa3HUKU MPOTIATOM JHs. 3a IOMOMOTroro nporpamu Surfer
CTBOPCHO KapTy OIIHKM TOIIMPEHHS KOXXHOTO 3 TMOKA3HHKIB Ta CTBOPEHO 3araibHy KapTy ycCix
nokasHukiB (puc. 1).
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Puc. 1. Ominka AQI IBano-®pankiBcskoi 06macti (Ha mpukmagi 2022 p.).

B poGoTi Oyiia mpoBejieHa OIiHKa MOTEHI[ITHOIO PU3KUKY 30POB’10 HACEJCHHS MPU MOCTIHHOMY
BILIMBI 3a0pyaHeHHsT atMochepu. IMOBIPHICT PO3BUTKY HECHEHU(PIYHUX TOKCHYHUX €(EKTIiB MPH
XPOHIYHIN IHTOKCHKAIIi] B 33JJaHUX YMOBaX BH3HAYAETHCS 32 (DOPMYIIOHO:

(m0,84)>{a§{ Jb

0

Risk=1-exp

>
’ )
ne C — KOHIEHTpAaLlisl peYOBHHH, 110 pOOUTH BIUIMB 3a 3ajaHuii epiof yacy; I /[K., — cepenHp01000Ba
FPaHUYHO JOMYCTHMAa KOHIEHTpalis; K3 — KoeQIllieHT 3amacy B 3aJIeXKHOCTI BiJ Kiacy HEOE3NeKH
peUOBUHH TAOIUIIS; b — KOe(DILIEHT, 1110 JO3BOJISE OLIHIOBATH 130€(DEKTUBHI €PEKTH JTOMIIIOK PI3HUX
KJiaciB HeOe3IeKu.

3a mpoBeJCHUMH PO3paxyHKaMu OYyJI0 BU3HAYCHO, IO MPU IMOCTIHHOMY BIUIHBI aTMOC(hepHOTro
TOBITpPs1, 3a0pPyAHEHOTO TBEPAMMH YacTMHKaMu PM2.5 3 konnentpamicto 0.021 mr/m® y 4 4omnoBik 3
1000, mo mocTiHHO MPOXHMBAIOTh HA NOCHIIKYBaHIH TEPUTOPii MPOTATOM CBOTO >KUTTS, MOXYTb
MPOSIBUTUCS TOCTPI peCHipaTopHi 3aXBOPIOBAHHS.

K
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CA®PAHOB T.A., IbSTYEHKO M.IO. (YKPAIHA, OJIECA)

EKOCHUCTEMHI ITIOCJIYT'H HHIBHIYHO-3AXITHOI'O IHEJb®Y
YOPHOI'O MOPs: CTAH I ITPOBJIEMH BUKOPUCTAHHA

Ooecvruil Hayionanvruil yHisepcumem imeni 1.1 Meunukosa,
65000, syn. {eopsincoxa, 2, Odeca, Ykpaina, webmaster@onu.edu.ua

Abstract. The characteristics of the resource, regulatory, supporting and cultural components of
the ecosystem services of the northwestern shelf of the Black Sea are given. The possibilities of using
these component ecosystem services are limited by the impact of various forms of anthropogenic
activity, and from February 2022, by the direct or indirect impact of hostilities within the water area and
adjacent parts of the coast.

BigHOCHO 710 MPUPOAHUX CUCTEM MiBHIYHO-3aXiHOTO HIeiabdy YopHoro mopst ([I3LLTYM) moxkHa
BUJIUTUTH PECYPCHI, PETYIIIO0Ui, MiATPUMYIOUi Ta KyJIbTYpHI CKiIaj0Bi ekocucteMHux nociyr ( ECIT).

Pecypcui ECII. Mopceke cepenoBuiie 3abe3nedye (yHKI[IOHYBAaHHS MOPE-TOCIOAPCHKIX
KOMITJIEKCIB, TMPOMHCIOBE PUOAIBbCTBO, MAPHUKYJIBTYPY, TEXHIYHE BOAONOCTAYaHHS, TAIACOTEPAIIiIO
romo. JIOHHI BimKIaauW € JOKEpenoM OYHIBEIIbHUX MarepialliB, PO3CUIHMX KOPUCHUX KOIAJIVH,
JMKyBaIBHUX TPs3EH, a TaKOXK CEPeNOBHINEM MeIKaHHS OeHrocy. OcoOnMMBOCTI BOAHOI TOBIII Ta
JIOHHUX BiJIKJIA/IiB 3YMOBIIOIOTH TPOCTOPOBO-YACOBHIA PO3ITOIIT CEPEIOBHII MEITKAHHS TiApOOiOHTIB,
a TakoX IX BHJOBe Ta TeHeTHuHe po3maittsa. [I3IIIUM e BaxiauBuM paiioHOM pHOAIbCTBA 1
MapuKyJIbTYpH, IO 3a0e3ledye MiclieBe HacelIeHHS NPOAYKTaMH XapuyBaHHsS Ta € MPUOYTKOBOIO
crarrero exkoHomiku. Jms [I3IIYM xapakrepri yHiKambpHI pecypcu «dimodopHOTro momnst 3epHOBay.
Boano-6onotHi yrigas (BBY) y30epexoks MaroTh yHiKalIbHI 010JI0TI4HI PECYpCH, a TAKOXK JIIKYBaJIbHI
rps3i, poIy, MiHEpasibHi JIIKyBaJlbHI BoJa Ta eHepreTuyHi pecypcu. Baximsoi ckmagoBoi ECII €
pecypcH ByTJIEBOJIHEBOI CHPOBHHH; JIMILIE MPOTHO3HI 3aracy HPUPOIHOIO ra3y CKIaaarTh Oins 2,3
TPIIH. M°.

Pecymioroui  ECII — perynroBaHHS B3a€EMOMil pi3HUX TPOQIUYHUX PiBHIB, IO JOTIOMArae
MiATPUMYBATH 30aJIaHCOBAHY €KOJIOTIYHY mipaMinay. ATMOC(EpHHUN BILTUB BUSBISIETHCS Y TOMY, IO 3
NOBITPSIHUMH MacaMu 10 MOPCBKOro OaceliHy MOTpaIuIsiioTh 3a0pyJHIOI0Yi PEUOBHMHH, a TaKOXK
0loTreHHI eNeMeHTH, sIKi MPOBOKYIOTh PO3BHTOK IpoIeciB eBTpodikalii. Bruiie Temmoro Mopchbkoro
OaceliHy perynoe KiiMaTu4Hi yMOBU mpuOepexxHoi 30HH. BBY y30epexoksi, BUCTYMawTh SIK
PETYIATOp aKyMYJTFOBaHHs Ta 30epiraHHs npicHOi Boau, GinbTpallii BoA, MOTIIMHAHHS 3 aTMOchepH Ta
HAKOIIMYEHHS BYTJIEII0, TIOBEPHEHHS B arMoc(epy KHCHIO, pETYJIIOBaHHS MOBEPXHEBOI'O CTOKY,
cTabimizamist piBHS I'PYHTOBHX BOJI, 3aII00IraHHs Ta CTPUMYBaHHS €pO3idHHUX MPOIIECiB, MiATPUMAaHHS
30epexkeHHs1 010JI0TiYHOI PiI3HOMAHITHOCTi, MMOM'AKIIYIOTh TIOBEHI, 3aXHINAIOTh OEpPEeTroBy IiHIIO Ta
HiABUILIYIOTH OMIp HACEIEHHs 10 CTUXIHHMX JIMX, a TAaKOX BiAIrPalOTh BaXIIUBY PETYIIOI0YY POJIb Y
crabumizanii KiIiMaTHYHUX yMOB. KpiM TOro, BOHU BIJirparoTh BaKJIMBY POJIb Y BHPOOHHIITBI
NEPBUHHOT MPOAYKLIi Ta POTOCUHTES], a TAKOXK € JXKEPEJIIOM MPOJOBOJILCTBA, CAPOBUHH, TEHETHUHHUX
pecypcis.

IHliompumyroui ECII. TI3IIIUM e cepenoBuinieM MEIIKaHHS 1 JDKEPEIOM XapuyBaHHS YHCICHHUX
oprani3zmiB. Oco0yinBo BakiuBa posib BBY, 1110 MaroTh BeMYe3HEe 3HAYCHHS SK MICIE MPOKUBAHHS
HaBKOJIOBOJIHHMX 1 BOJIOIUIABHUX MTax Ta XapaKTepU3yeThcs 010J0TiUHO0 pisHOMaHITHICTIO. Haiibinbm
IHTCHCUBHHI KPYrooOir 010reHHUX PEYOBUH BiJIOYBAETHCS Y IPUTHPIIOBUX 30HAX.

Kynemypni ECII. TI3IIIUM Binirpae BaxIJIMBY poJjib Y HaJIaHHI peKpeaniitaux mocayr. KomdoptHi
OloKIIIMATUYHI YMOBH, 3HaYHA MPOTSKHICTH IJISHKHOT 30HM Ta iHII HMPUPOAHO-PEKpealliiiHi pecypcu
JO3BOJIAIOTHE TOBOpUTH Tpo mepcrnektuBHicTh [I3IIYUM s pisHux ¢opm pekpeanii, BKIIOYAIOUN
TajacoTepariio.

MoxumBocti BukopuctanHsi ECII oOMexyloTbcs BIUITMBOM pi3HUX (OPM aHTPONOT€HHOI
JisutbHOCTI, a 3 mortoro 2022 poky npsMUM abo HENPsIMUM BIUTMBOM OOMOBHX il y MeKaxX akBaTopii
Ta MPUIETINX YaCTUHAX Y30EePEerKKsl.

Ceminap 1 Seminar 1


mailto:webmaster@onu.edu.ua

28

MASIKEVYCH Yu., MASIKEVYCH A., BURDENYUK I. (UKRAINE, CHERNIVTSI)

MONITORING STUDIES OF THE SANITARY AND HYGIENIC CONDITION OF
THE DNISTER RIVER AS A NECESSARY CONDITION FOR ENVIRONMENTAL
SAFETY OF THE REGION

Bucovyna State Medical University
58002, Theater Square, 2, Chernivtsi, Ukraine. office@bsmu.edu.ua

Abstract. There is no doubt that microbiological indicators of fecal pollution are one of the most
important parameters for determining water quality. However, the use of these indicators for monitoring
the state of surface water in the river basins of Ukraine has not yet been properly applied. For the first
time, we made an attempt to initiate monitoring studies of the Dniester River based on the analysis of
microbiological pollution of its waters.

Research was conducted in the spring-summer and autumn-winter periods of 2023-2024 in the
laboratory of the microbiology department of Bukovyna State Medical University in accordance with
the Cooperation Agreement between Bukovyna State Medical University and NPP "Khotynskyi". Water
sampling for analysis was carried out upstream, according to standard methods, at six points in the water
area of the Dniester River. As a reference water area, observation points within the National Nature Park
“Khotynskyi” (NPP) were selected. Microbiological indicators were lactose-positive coliforms, "coli-
index" and "coli-titer" indicators, which are widely used to assess possible fecal contamination of the
water environment. The classification of fecal and organic pollution of the surface waters of the Dniester
River was carried out according to Kavka (2006). The obtained results were processed statistically.

The obtained results indicate the growth of microbiological pollution downstream of the Dniester
River within the NPP “Khotynskyi”. In some points of water sampling, the exceedance of the accepted
Standards was 1,5 times - 6 times. Significant microbiological contamination of water (by 4 times) is
also observed in the area of dachas of the village Hrushivtsi (item 2). The minimum value (less than the
norm, 75% of the Standard value) occurs in the area of the mouth of the Surzh River (item 3), which
can be explained by dilution and a relatively safe drainage system in the area of settlements (Kelmentsi,
Lenkivtsi, etc.) located in the Surzh river basin. The conducted studies indicate a significant level of
microbiological pollution of the waters of the Dniester River in the areas of urbanized territories and
places of anthropogenic load within the NPP “Khotynskyi”. During the period between the two water
intakes, summer and autumn-winter (6 months), the number of bacteria of the Escherichia coli group
(BGKP) increased by 3,5 times at the upper sampling point in the Rukhotyn settlement area (item 6).
This indicator increased up to 10-20 times in the area of the settlement of Anadola (point 4) and in the
mouth of the Surzh River (point 3). Thus, over a period of six months, the indicators of microbial
contamination increased from 3,5 to 20 times in all investigated water intake points. Moreover, it is
precisely in points 3 and 4, where the maximum increase in the number of BGKP was recorded, that the
maximum increase in the indicator of fecal coliforms took place.

Resolution No. 758 of the CMU dated September 19, 2018 (https: //zakon.rada.gov.ua /laws/
show/758-2018) approved a new procedure for state monitoring of waters, including surface waters. The
list of biological indicators of diagnostic monitoring is detailed in regulatory documents. However, this
list does not contain the definition of microbiological indicators. At the same time, Directive 2006/7/EC
of the European Parliament and of the Council of February 15, 2006 provides for the determination of
microbiological indicators during the surface water monitoring procedure. On the basis of the analyzed
normative legal acts regarding the implementation of surface water monitoring, it is possible to
unequivocally state that there are discrepancies in the implementation of state water monitoring in
Ukraine and their adaptation in accordance with the requirements of the EU Water Directives. That is
why the involvement of microbiological indicators in environmental monitoring becomes especially
relevant.

The conducted studies indicate a significant level of microbiological pollution of the waters of
the Dniester River in the areas of urbanized territories and places of anthropogenic load and indicate the
need for constant monitoring of surface waters according to these indicators.
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MNETPYIIKA K.I, IETPYIIIKA LM. (YKPATHA, JIbBIB)

ITEHTU®IKALISA BAJKKUX METAJIIB TA IX CIIOJIYK ¥V TPYHTI IICJIA
BUBYXY CKAHYIOUYOIO EJIEKTPOHHOIO MIKPOCKOIIIEIO

Hayionanvnuii ynisepcumem «Jlvgiscoka nonimexwnikay, petim@ukr.net

Abstract. The ingress of heavy metals and their compounds into the soil as a result of military
operations is a complex environmental problem. The microstructure of soil samples was analyzed by
scanning electron microscopy using a scanning electron microscope SEM (Quanta 250 FEIL,
Netherlands) with tungsten. Additionally, SEM equipped with energy dispersive EDS spectrometry
(Octane Elect EDAX TEAM) was used to confirm the presence of heavy metals on the soil samples.
The presence of hexavalent chromium in the samples collected after the explosion was identified.

Cronyku XpoMy y IPyHTI MOXYTh OyTH TPHCYTHI B pi3HUX (hopmax, 3alie)kHO Bia JpKepena
3a0pyIHEHHS, OKMCITIOBAIFHUX YMOB Ta IHIMUX XiMiYHUX ¢akTopiB. Halimommupeninn ¢opmu xpomy B
npupoai — 1e TpuBaieHtHid xpoM (Cr**) Ta mectuBanenTHH XxpoM (Cr®?), siki MarOTh pi3Hi XiMiuHi
BJIACTUBOCTI 1 CTYNEHI TOKCHYHOCTi. XpOM MOTpAaIUisi€ B HABKOJHINHE CEpeJOBUIIC yepe3 pi3Hi
BIICHKOBI aKTHBHOCTI, BKIIIOYAIOYH BHKOPHUCTaHHA OO€mpHUMaciB, BUOYXOBHX PEUYOBHH, MAIHB Ta
IHIIOTO BiWCHKOBOTO OOnamaHaHHA. Jleski Bunn OoenmpumnaciB i BUOYXOBUX PEYOBHH MICTSTH XPOMOBI
CTIOJIYKH, SIKi BUBUIBHSIOTBCS IMiJ] Yac BUOYXiB, CTBOPIOIOYM 3a0pyIHEHHS IPYHTY 1 BOIHUX PECYPCiB.
3a0pyaHeHHS XpPOMOM MOXE TMPH3BOIUTH A0 Jerpajalii IpyHTY, 3MIHIOIOYH HOro (i3uKo-XiMidHi
BJIACTHBOCTI Ta 3HWKYIOUH POMIOYICTb.

JocnipkyBaHuii 3pa30K TOKCHYHOTO TPYHTY 300paskeHui Ha puc. 1.
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Puc.1. ExcnieprmMenTanbHi 1aHi Ha 0OpaHuX AistHKax (1-3) 3paskiB IpyHTY

OO0pana ginsHKa XapakTepU3YEThCs MiIBUIIEHUM BMicTOM KBapiy (Si), ane peHTreHo(a30BUi
aHaJi3 BKa3y€e Ha HAsBHICTb Y IPYHTI CIOJIYK y BHUIVIAI OKCHIIB 3 T€KCaroHAIbHOIO KPHUCTAJiYHOIO
CTPYKTYPOIO, B OCHOBI SIKHX JIe)KaTh 10HU TaKMX BAXXKKHUX METAJIIB, IK XpOM, MapraHeilb, HiKellb, [IMHK 1
TUTaH (PO IO CBiMYMTH MiK 3 iHTeHcuBHiCcTIO 10,9. Jlo Hux BigHOCcsaThes Ti, Ni, Sr, Cu, Cr, Zn, Zr.
PeHTreHOCTpYKTYpHMIA aHaJIi3 MOKa3aB, 10 OCHOBHOIO KpHCTaIiYHOIO (a3oto € xpomatut CaCrO4, Fe
BusiBiieHo y BUrisiAi FeOHCrO4. Bimnmosigao no pH (6,5-8,5) emoaTiB npu BHIYrOBYyBaHHI XpoMy i3
3a0pyIHEHOr0 IPYHTY OYJIO MiATBEPHKEHO, 1110 3ai1i30 0y/10 He okcuaoM, a riapokcuaoM FeOHCrOq,
110 BKa3ye Ha Te, IO LS XiMiYHa pEUOBHHA HE TIOBUHHA YTBOPIOBATHCS B PO3UMHI, 8 BUIIAAATH B OCAL.
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HETPYIIKA LM, [JIYXOBELIBKHUU S1.B.,
MYIIMHCBKWM B.O. (YKPATHA, JIbBIB)

BIIJIMB KOMITIOHEHTIB PAKETHOTI'O ITAJIUBA B YMOBAX
BIMCBKOBOI'O YACY HA CTAH ATMOC®EPHOI'O ITOBITPSI

Hayionanvnuu ynisepcumem “Jlvgiecoxa nonimexwnika’
79000, éyn. Cmenana banoepu, 12, m. Jlveis, Yrpaina, ihor.m.petrushka@lpnu.ua

Abstract. The diverse qualitative and quantitative composition of chemical substances and their
compounds enters the lower layers of the atmosphere as a result of military operations on the territory
of our country. Our research is aimed at establishing the degree of toxicity of the main components of
rocket fuel after the explosion and the ways of their distribution in the atmosphere.

[Ipu excruryarartii Ta 60OBOMY 3aCTOCYBaHHI 1 00CITyrOByBaHHI BIICHKOBOI TEXHIKH 1 030pOEHHS
HIMPOKO BUKOPHCTOBYIOTHCSI PI3HOMAHITHI MaJMBO 1 PiAUHM, SIKi MAIOTh BUCOKY TOKCHYHICTh, & TIPU
MOPYIIEHH] TeXHIKK Oe3MeKkHu MpH iX BHTOTOBJICHHI, TPAHCIIOPTYBaHHI, 30epiraHHi Ta 3aCTOCYBaHHI
MOJKJIMBI OTPy€HHS. mepcoHany. HalOunpm mommpeHnMu 1 HeOe3NeUHUMHU € KOMITOHEHTH PaKeTHOTO
NaJiMBa, 10 BUKOPUCTOBYETHCS B PAKETHUX BIMChKaX, TEXHIYHI PiIAMHH, 10 BUKOPUCTOBYIOTHCS B
po0OTi BICHKOBOT TEXHIKHM, 1 Pi3HI OpraHiuHi PO3YMHHHKH, SIKI BUKOPUCTOBYIOTHCS B MOOYTOBHX
poboTax. SIKIIO NOMKOAKEHHS KOMIOHEHTaMH PAKETHOTO NAIMBA 0OMEKY€ETHCSI HEBEIMKUM KIJIBKOCTI
JIHOJICH, OTPYEHHS TEXHIYHUMH PIAMHAMHU OXOIUTIOE BIICHBKOBOCITYKOOBIIIB yCiX CIIEIIaIbHOCTEH 1 MOYKE
O0ytu macoBuM. Ilpu npomy cMeptHicTh ctaHoBUTH 50% 1 Oinbiie. [llupoke 3acTocyBaHHS pakeTHOT
TexHiku B 30poitHnx CuiiaX IMOCTaBHIO TIepel] MEAUYHOI CITYy:KOOI0 TPOoOIeMH 3aXHCTy 0COOOBOTO
CKJIQ/Ty BiJI TOKCUYHOI JTii paKeTHOTO ITajiNBa, BUBYEHHS TOKCHUKOJIOTII Ta pO3POOKH METO/IIB JIIKyBaHHS
nopaneHux. TBepJie pakeTHE MaJMBO BUKOPUCTOBYETHCS B pakeTax 3 TBEPAOMAIMBHUMH JBUTYHAMH
pi3HOro Kjacy i NMpu3HAueHHs. IX 3alpaBIsIOTh HA 3aBOJAX, a OTPYEHHS MOXKE CTATHCA TilbKH
TOKCHUYHHMMH T'a3aMu Mij yac iX 3amycky. Pinke pakeTHe majJuBO BUKOPHUCTOBY€EThCS B pakerax 3 PP/,
SKHMMH B OCHOBHOMY OCHAIILYIOTBCSI CTpaTeriyHi pakeTH i KOCMiuyHi amapatu. Piaki pakeTHi maivBa
MOXYTh OYTH OJHOKOMIIOHEHTHHMH (Ha OCHOBI BYIJICBOJHIB - OCH3WHYy, racy Ta iH.) 1
JIBOKOMITOHEHTHUMH, JI0 CKJIaJy SKUX BXOAHTH ONMu3bko 25% manpHOTO 1 75% OKHMCIIIOBaya, sKi
30epiraroThcsl B Pi3HUX pe3epByapax, 3BiIKM HAJAXOATh B KaMepy 3TOpsiHHA. , A€ IMij| 4ac TOPIHHA
3MIIYThCsI. OJTHOKOMITIOHEHTHI PaKeTHI MMajuBa MEHII TOKCHYHI. TOKCHKOJIOTIB OLIbIIE I[IKABIISAThH
JIBOKOMITOHEHTHI pPaKeTHI TaJluBa, SKi BHUKIMKAIOTH (YHKIIOHAIBHI Ta MOP(OIOTIYHI MOPYIICHHS
(moapa3HeHHs1, 3amaiieHHs, HeKpo3). Edekr Bu3Ha4daeThCs iX (i3MKO-XIMIYHUMH BIACTHBOCTSIMH -
30aTHICTIO 3MiHIOBaTH PH TKaHWH 1 TUM camMuM JieHaTypyBaTH MakpomousieKynu. Jlns BiChbKOBOT
TOKCHKOJIOTii HaWOiNbllle MpaKTUYHE 3HAYCHHS MaroTh a30THA KHUCIOTa, TEPeKUC BOJHIO, (TOp,
rigpaszuH. KiiHika ypaXeHHS KOYKHOIO 3 IIUX CIONYK CKJIAJA€ThCs 3 TPhOX KOMITOHEHTIB: MicIieBa s,
3aralibHa peaxlilisi OpraHi3My Ha MiCIEBY JIif0, pe30pOTHBHA Jiisl. XiMi4HiI OMIKK OyBarOTh JIBOX BH/IiB:
JeriapaTaiiiai (KucnoTHi) 1 ciamu3oBi (yxkHi). [lepini, BUKITMKaHI OKHCITIOBAYaMH PAaKETHOTO IMaJMBa,
XapaKTepU3yIOThCSl 3HEBOJHEHHSM YPaKEHOI TKaHWHH, y BaKKMX BUIAJKaX 3 YTBOPEHHSIM CTpYyIa,
SAKMHA 00pe BiIAUISETHCS BiA 340poBOi TKaHWHU. Jlpyri, BUKIMKaHI pEUOBHMHAMHM, IO BOJIOJIIOTH
JTY>KHUMU BJIACTHBOCTSAMHU (T1Ipa3uH), XapaKTePU3yIOThCSl 3MEHIIIEHHSIM HIITBHOCTI YPAXKEHOT JIUISTHKA
1 IOTaHUM BIJUTUICHHSIM BiJl 3I0pOBOi TKAaHWHHU.
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JINTBUH A.O., CMUCJIOBA A.E. (YKPAIHA, XAPKIB)

EKOJIOI'TYHI ACIIEKTH BUPOBHUIITBA HUTKOIIOAIBHUX KPUCTAJIIB:
SMEHUIIEHHS BIIJIMBY HA HABKOJIMIIHE CEPEJJOBHUIIE TA
3ACTOCYBAHHSA EKOJIOTTYHO YMCTHUX TEXHOJIOT' T

Hayionanvnuii mexniunuii ynigepcumem « XapKieCoKuii nOIIMEeXHIYHULL IHCIUMYMm»
syn. Kupnuuosa 2, Xapxis, Yxpaina, omsroot@kpi.kharkov.ua

Abstract. The production of whisker crystals (WC) plays a vital role in sustainable technologies
but must be environmentally conscious. This paper explores eco-friendly synthesis methods, including
non-toxic reagents and low-temperature processes, to minimize waste and emissions. It also highlights
the use of renewable energy and resource optimization in WC production. Despite challenges, WC
applications in energy-efficient technologies like solar cells and energy storage reduce CO» emissions
and energy consumption, supporting sustainable development goals.

[HHOBAIIHiHI TexHOJOTI] Y BUPOOHHUIITBI MaTepialiB BiNirpaloTh BaXIWBY pPOIb Yy MiHIMizallii
HETaTHBHOTO BIUIMBY Ha HaBKOJUINHE cepepoBuie. HutkonoaiOHi kpucramu (HK), 3aBnsku cBoim
VHIKQTHbHAM BIIACTUBOCTSM, aKTHBHO JOCIHI/DKYIOTBCS IUII BUKOPHCTAaHHS B EKOJOTIYHO CTIHKHX
TexHONOTisX. OJHaK BUPOOHUYI IPOIIECH IIOBUHHI BiIMOBIIaTH Cy9aCHUM E€KOJIOTIYHUM BUMOTaM, 100
3MEHIIUTH 3a0pyJHEHHS Ta CHEPTeTUYHI BUTPATH.

TpamuiliiiHi METOM CHHTE3y HUTKOIOIIOHMX KPUCTAJIIB, TaKi SK XiMiYHE OCA/PKCHHS 3 MTapOBOi
¢azu (CVD), MoXyTh OyTH €HEpProMiCTKHMH i IPU3BOAMTH IO YTBOPEHHS MIKiTMBUX Bigxomis. 100
3HU3UTH €KOJIOTIYHHUI BIUTMB, Cy4acHi MiXOIU 30cepe/KeH] Ha po3poOlli TEXHOIOTiH 3 MiHIMATEHUM
BUKOPUCTAHHSIM TOKCHYHMX PEareHTIB Ta ONTHMI3alli€l0 EHEeproclokuBaHHA. Hampukian,
BUKOPHUCTAaHHS HU3bKOTEMIIEPATYPHOTO CHHTE3y abo OiOCYyMICHMX XIMIYHHAX areHTiB JO3BOJISE
CKOPOTHUTH BUKH/IH IIKiUTHBUX PEYOBUH Ta ITiIBUIIUTH €(PEKTUBHICTH ITPOIIECIB.

[Tix yac BUPOOHMIITBA HUTKONOJAIOHUX KPUCTAJIB Ba)KJIIMBO MIHIMI3yBaTy BHKHIU MAPHUKOBHX
rasiB, TBEpIMX BiXOJiB T4 TOKCHYHUX pedoBHH. OJHUM 3 TIEPCIEKTUBHUX PIIIEHb € 3aCTOCYBaHHS
BiJTHOBITFOBAHMX JDKEpeNl eHeprii Ha eramax BUPOOHUWIITBA, a TAKOX PEIHKIIHT BiTXOMIIB IpOIECy
cuHTe3y. Bukopucranus "3eneHux" MeToiB 0OpOOKH MOBEPXHI KPUCTAIIB TAKOXK JJO3BOJISE 3MEHIIIUTH
BUKOPUCTAHHS arpecMBHUX XIMIYHHX PEYOBWH, IO CKOPOYY€E 3arajlbHUi HETaTWBHUHA BILUTUB Ha
EKOCHCTEMY.

BupoOHUIITBO HUTKOMOAIOHNX KPUCTAJIB YaCTO BUMAarae 3HaYHUX PeCypcCiB, 30KpeMa PiJIKiCHUX
MeTamiB. J[isi 3MeHINCHHS HaBaHTa)KEHHS Ha JIOBKULIS BaXKIMBO PO3POOINISATH cTparerii Oiibmi
pauioHaJIbHOTO BUKOPUCTaHHS CUPOBUHU. Lle Moke BKIIIOYATH MepeXi] A0 BUKOPUCTAHHS BTOPUHHHUX
MaTepiaiiB Ta po3poOKy TEXHOJOTiH, M0 JO3BOJISIOTH CTBOPIOBATH KPUCTAIH 3 OLTBII MPOCTHX i
MOLIMPEHNUX PECYPCIB, IO MiJUIATAI0Th JIESTKOMY OTPUMAaHHIO Ta Mepepooili.

[Torpu mOTEHMIHI BUKIMKA y BHPOOHMITBI, HUTKOIOJIOHI KpPHCTAIM MArOTh 3HAYHUU
MIO3UTUBHHUI €KOJIOTTYHUH €eKT i Yac IXHBOro 3acTocyBaHHs. BoHM MOKYyTh OyTH BUKOPHCTaHI AJIs
MiJIBUIICHHS €HEProeeKTUBHOCTI B COHSYHUX OaTapesx, cucreMax 30epiraHHs eHeprii Ta
CJIEKTPOHHUX TMPHUCTPOSIX. 3aBISKH I[bOMY 3MEHIIYEThCS 3araabHuii o0csar Bukuaie CO, Ta
€HEProCIOKUBaHHS.

[lonmanpie BIOCKOHAJNEHHS EKOJOTIYHO YHMCTHX TexHojorid s cuatesy HK Bimkpusae
MOJKJIMBOCTI IS CTBOPECHHS MaTepialliB, sIKi He TIILKYA MAIOTh BUCOKI €KCILTyaTalliifHi XapaKTepUCTHKH,
ane ¥ MiHIManbHUH BIUIMB Ha OpUpoAy. BrpoBa/pKeHHS HOBITHIX METOAIB KOHTPOJIIO SKOCTiI Ta
3MEHIICHHS €HEPreTHYHUX BUTpPAT Y BHPOOHMYMX MpoLecax NO3BOJMUTH AOCIITH BHUILOTO PiBHSA
€KOJIOTYHOI CTIHKOCTI.

Po3po0Oka eKoJOriyHO YMCTUX TEXHOJIOTIH CHHTE3y HHUTKOMOAIOHMX KPHUCTANIB € BaXKIMBUM
KPOKOM Ha IIUIAXY /10 CTAJIOr0 PO3BUTKY. MiHiMi3allisl BIUIMBY Ha JOBKLUIS Y TOEIHAHHI 3 BUCOKOIO
eHeproeeKTUBHICTIO IUX MarepiamiB pPOOHUTh IX TEPCIEKTUBHUM BHOOPOM Il  E€KOJOTIYHO
OpPIEHTOBAaHUX TEXHOJIOT1M MaOyTHHOTO.
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[TPUXO/IbKO B.1IO., CAOPAHOB T.A. (YKPAIHA, OJJECA)

JOCIIIDKEHHSA CYYACHHUX 3MIH YTBOPEHHA
MOBYTOBUX BIJIXOIIB B PETTOHAX YKPATHA

Ooecvkuii nayionanvrul yrisepcumem imeni 1.1. Meunuxosa
65016, syn. Jlvsiscoka, 15, Ooeca, Yrpaina, vks26@ua.fm

Abstract. The paper presents an analysis of data on household waste generation in the regions of
Ukraine for the period 2018-2021 (2023). On average, the volume of waste generation decreased by
4.38%, but the weight increased by 3.52%. Waste collection rates increased by 12% compared to the
period before 2018. An analysis of specific waste generation rates for 24 regions shows heterogeneity
and inconsistency in the data.

s anamizy crany cdepu MOOYTOBHMX BiXOMIiB B YKpaiHi BaKJIMBUM € BHUBYCHHS I'€HEpallii
BIIXONIIB Ha perioHaJbHOMY Ta MicueBoMy piBHiIX. Cepex TMOKa3HWKIB, 3a SIKUMH MOXHA
OXapaKTepu3yBaTH CTaH cepH BIAXOIIB € IHIUKATOPH YTBOPEHHS BiTXOMIB — II€ TIMTOME 30MpaHHSI
1100y TOBUX BiaxoaiB (M*/mo1. ab0 B T/1IK0/1.) Ta HOPMATHB HAJAHHS [OCIYTH 3 BUBE3EHHs (yIIPaBIIiHHS)
BiZIXOJIaMH, SIKHH €, TT0 CyTi, HOpPMATUBOM yTBOPEHHS BiJXO/IB Y IIEBHOMY HACEIICHOMY ITYHKTI.

AHai3 BUXiTHUX JTaHUX TTOKAa3aB, M0 HAHOLIbII 00CATH 30MpaHHs Ta 3aXOpOHEHHS XapaKTepHi
JUTSL HAWO1MBIITNX 32 TUIOMICI0 Ta HacelleHHIM perioHiB Ykpainu — KuiBcbkoi (3 M. KuiB) ta JIpBiBChKOT
obmacreii. HaiiMeH1ni 3HaueHHs 30MpaHHs Ta 3aXOPOHEHHS MOOYTOBHUX BIAXOIB 32 O0OCSITOM — ISt
UYepHnienpkoi Ta yactuau Jlyrancekoi obmacteid, a 3a macoro — i KipoBorpancekoi Ta CyMchKOl
obnacreii BiamoBigHO. OmNpamtoBaHHS MacWBY NaHUX 3 KUTBKICHUX ITOKa3HHWKIB YTBOPEHHS BiIXOIIB
M0KAa3aJio, IO € MMEBHI HeY3roKEHOCTi Y BUXIIHUX JaHUX, sIKi YCKIIaIHIOIOTh aHali3 1 iHTeprnpeTario
nanux. Hanpukinan, aHamiz TUHaMikd KiJibKocTi TBepaux modytoBux Biaxonai (TIIB) 3a mepiog 2011-
2021 pp. 3 BUKOPUCTAHHIM JABOX JIKEpesl NaHUX — CTATUCTHYHOTO MIopivyHMKa «JloBKims Ykpainu
2011» (ogmHMIII BUMIipIOBaHHA — TOHHM) Ta <«HamioHambHOI JOMOBiAI MPO CTaH HABKOJIHUIIHBOTO
npupoHoro cepenopumia y 2011» (oaunuii BUMiproBanHs — M®) — 1okasas, o s 9 3 24 obnacreit
CIIOCTEPIra€ThCsl HEY3TO/DKEHICTh Pe3yNbTaTiB BHU3HAYCHHS JIMHAMIKH YTBOPEHHS BiTXOJIB.
JocmipkeHHsT MWHAMIKK KiUTBKOCTI YTBOpeHUX BimxomiB 3a 10-piunuii mepion mokasano, mo B
cepeHbOoMY 0 YKpaiHi Maca 310paHuX NoOYTOBUX BIAXO/iB 301bIHIKCs Ha 9,8%, a 00’eM — Ha 5,6%.

3 IO4aTKOM MOBHOMACIITA0OHOTO BTOPIHEHHS HAMO1IBII iIHTEHCUBHUM CTIaJ1 Y KUTbKOCTI 310paHux
noO0yTOBUX BiIX0/iB BitOyBcs y XepcoHChKil (- 97%) Ta Honeupkiit (-63%) obnacTsx, TepUTOPIT SIKUX
3HAYHOKO MIpOI0 OKYIOBaHI ab0 Ha HHMX BEIYThCs aKTUBHI OOWOBI Jii. 3a3HaYyMMO, IO 3HU3WIIACS
KUTBKICTB 310paHux BinxomiB y JninponerpoBerkiit ( -42% 3a 06’emoM) Ta TepHominbebkii (-35% 3a
00’emoM 1a -70% 32 Macoro) obnactsax. HaromicTs 3pocia KiUTbKicTh 3i0paHux Bigxo/iB B Onechkiil (Ha
67,7%), KipoBorpancekiit (40,6 Ta 84,8%), Kuicekiit (33% 3a 006’emoMm) obnactax. B cepeqapomy B
VYkpaini 00’eM 3i0panux Binxo/iB Bnas Ha 13,7%, a maca — Ha 10,7%.

[Mutome yrBOopenus TIIB TakoX MOKHa OLIHUTH Yepe3 NMOKAa3HUK HOPMHU HAJaHHS MOCTYT 3
BUBE3€HHA BiIxoaiB (ympasniHHS Biaxozamu). Lle ¢akTHuHO HOpMaTtuB ab0 MHTOME YTBOPEHHS
BigxomiB. Ile iHAUKATOP YTBOPEHHS BiAX0IIB Ha MiciieBoMy piBHI. CepeaHe 3HaUCHHS HOPMH HaJaHHS
TIOCITYT 3 BUBE3CHHS BIIXO/IiB, pO3paxoBaHe 3a NaHUMU JUts 23 o0IacHUX IeHTIB YKpainu, ckiaio 2,20
M3/mron. abo 355 kr/moa. 3a pik. MakcuMainbHe 3HadeHHs xapakrepHo mis Oxecu — 3,3 M*/mon.,
minimanbhe — 1,558 m¥/mon. s Cym. 1o crocyeThest HOpMH HajaHHs MOCHIyT 3 BuBeseHHs TIIB B
OJIMHUILIX MacH, TO CepeJHe 3HaueHHs ckiano 355,5 kr/mon. Koedimient Bapiamii ckias 0,161, 1o
JI03BOJISIE 3pOOUTH BUCHOBOK LIOJI0 OHOPIAHOCTI BUOIPKH JaHUX.

Jis aHanizy 4acoBHX 3MiH HOPMAaTHBY HaJaHHS MOCIYT 3 BHUBE3CHHS BiIXOIiB PyOIXHHUM
oOpanwmii 2018 p. Tak, cepeHe 3HAYEHHS HOPMH HaaHHA nociayT 3 BuBe3eHHsa T1IB no 2018 p. ckiano
1,93 M¥/mon., mo Ha 12% HipKYe 3HAaYeHHS 3a Cy4YacCHHI TIEPioz.

TakuM 4YMHOM, aHaNi3 MOKa3HUKIB-1HANKATOPIB YTBOPEHHsI MOOYTOBHX BiXO/iB € HEOOXIAHUM 3
nepeNiKy MOKa3HUKIB JUIS OI[IHKKM CHUTYaIlil 3 TBEPIUMH IMOOYTOBHUMH BiJIXOJIaMH Ha PETiOHAIBHOMY
piBHI.
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BJIAXKIBCBKA 0.51. (YKPATHA, JIbBIB)
MPUPOJHO-3ANIOBLIHUI ®OHJ] Y MEJKAX BACEIHY P. PATH

JIvgiscokuil nayionanvuull yHieepcumem imeni leana @panka
79000, eyn. Ynisepcumemcoxa, 1, Jlveie, Yrpaina, zag kan@Ilnu.edu.ua

Abstract. The Rata River Basin Nature Reserve Fund (Vistula River Basin area) plays an
important role in preserving the unique natural resources and ecosystems of this region. The study of
this topic focuses on the need to protect rare species of plants and animals, as well as on environmental
problems caused by human activity. The article emphasizes the need for further development of
environmental protection measures to maintain the ecological stability of the river basin.

B ymoBax iHTEHCHMBHOIO NEPETBOPEHHS HABKOJIHUIIHBOTO NMPHPOJHOTO CEPENOBUINA B MeEKax
Oaceiiny p. Patu (1iBoi mputoku p. 3axigauii byr — paiion piukoBoro Oaceliny Biciu) akTyanbHUM €
MOLTYK LUISAXiB 30€peeHHs] O10THYHOTO 1 JaHAMA(QTHOTO Pi3HOMAHITTS Ta 3a0e3MeUeHHs YMOB IS
CTaJIOTO TIPUPOTOKOPUCTYBAHHS B MeKax TEPHUTOpii HOCHIHKeHHS Ta B YKpaiHi 3aragoM. CphOrofHi
OIHUM 13 Haie()eKTUBHIIINX CIOCO0IB JOCATHYTH Ili€l MeTH € (OPMyBaHHA EKOJIOTIYHHX MEpex
pi3HOTO piBHSI.

OcHOBHE 3aBIaHHS 3aKOHOAABCTBA YKpaiHM m0A0 MpupoaHo-3amnoBimHoro ¢oumy (II3D) e
pETYIIIOBaHHS CYCIIIBHUX BITHOCHH B OpraHi3amii OXOPOHH 1 BHKOPHUCTAaHHI TePUTOPiil Ta 00'€KTiB
MPUPOIHO-3aNI0BITHOTO (POHITY, BIATBOPEHHI iXHIX MPUPOAHUX KOMILICKCIB, YIIPABIiHHI Yy Iii ramys3i.

HaiinaBHimum 06’extom [13® Ha Teputopii Oaceitny p. Patu € «Bomunpkuit» O6oTaHidyHHN
3aKa3HUK 3aralbHOJCP)KABHOTO 3HaudeHHS. Tepuropis 3akazHUKa — 1e Me30TpodHe O0010TO, e
MEPEeBAKAIOTh OCOKOBO-C(AarHOBI YTPYNOBaHHSA 3 THUMOBOK (proporo. OXOpOHSAETHCS SIK MicIe
3pOCTaHHS PIAKICHUX Ta JIIKAPCHKUX BUIIB POCIHH, Cepel SIKUX: JKypaBlMHa 3BHYaiiHa, pOCHYKA
KpYTJIOJIKCTA, BajepiaHa.

Cranom Ha 2023 p. Ha TepuTopii piukoBo-0aceiiHoBoi cuctemu Patu po3ramoBano 19 00’ exTiB
IPHUPOIHO-3aII0BIHOTO (OHIY 3aralbHOK IUIomer 271,62 kM2, mo cTaHoBHUTH 15 % Bix 3aranbHOI
wioni OaceliHy. BoHH BKITIOUAIOTH 3eMITi SIK IPUPOJIHUX, TAK 1 IITYYHO CTBOPEHUX ITPUPOJO0XOPOHHHX
00’exrtiB. [lo ckiany Oaceitny p. Patu BXonsaTh: 1 HallioHATBHHUN PUPOJHUHN MapK «SIBOpiBCHKHINY, |
perioHaneHui naHmmadTHUN mapk «PaBchke Posrouus», 7 3aka3HUKIB PIi3HOTO TUIYy (3 HUX 2
0oTaHiuHi, 2 JICOBI Ta MO OAHOMY T1JIPOJIOTIYHOMY, JTaHIIA()THOMY, EHTOMOJIOTIYHOMY ), 4 3aNOBi/IHI
ypounma, 3 OoTaHiuyHI mam’ATKH NPUPOIH, 2 NEHAPOJOriuHI mMapku Ha Teputopii Ykpainum; 1
nanamadTanid napk «lliBgenne Po3rouus» Ha TepuTopii [lombmi.

[MepeBaxkHiit Ginbirocti 06’extiB [13® Oaceitny (89,5 %) HamaHO cTAaTyC MiCLIEBOTO 3HAYECHHS,
IO TOKJIaJa€ 000B’SI3KM MIOA0 iXHBOT OXOPOHM ITEpeayCciM Ha OpTaHH MICIIEBOI'O CaMOBPSTyBaHHS.
oo 3anmoBiTHUX TEPUTOPIH Ta 00’ €KTIB 3arajJbHOAEPKABHOTO 3HAYCHHS, TO TAKMX Y MeXax OaceiiHy
p. Patu cranom Ha 2023 p. HapaxoByoTh 2. [le Hanionansauii npupoannii mapk (HIIIT) «ABopiBchKuing
Ta OOTAHIYHUHN 3aKA3HUK «BOIULBKUN.

AHaJi3 IpocTOPOBOTO MOIIMPEHHS Ha TEPUTOPIT OaceiiHy NPUPOTOOXOPOHHUX 00’ €KTIB MOKA3YeE,

3a HAIlTUMHA JIOC.HiJI)KeHHSIMI/I 3a3HAIOTH IHTEHCHBHOTO AHTPOIIOI'CHHOI'O BILJIUBY.
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CKUBA T.K. (YKPATHA, JIbBIB)
EKOJIOTTYHI ACHEKTH MOBO’)KEHHS 3 BLIXOJJAMU

JIvgiecokuii Oepoicasruil yHieepcumem 0e3neKu HCUmmeoisibHoCmi
79007, eyn. Knenapiscoka, 35, Jlveis, Ykpaina, ldubzh.lvivi@dsns.gov.ua

Abstract. The problem of waste management in Ukraine requires specific solutions and
compliance with regulations. Increasing waste volumes and the lack of perfect methods for their disposal
cause landfills to become overloaded and unauthorized dumpsites to form. The environmental hazard of
landfills is the formation of landfill gas and leachate. Therefore, in addition to the daily pollution of
environmental components, fires and spontaneous combustion are common at landfills, which increase
the existing environmental risks.

Exomoriuni 3arpo3u Ta HeOe3mnedHi (akTOpW, MO0 BUHUKAIOTH B PE3YNbTaTi aHTPOMOTEHHOI
JiSUTBHOCTI, 3pOCTAI0Th 3 KOXKHUM AHeM. KoxkeH BU AiTIbHOCTI CIIPUYUHSIE YTBOPEHHS Pi3HOTO 00csTY
BiJIXOZIiB, IO MOTPEOYIOTh KOHKPETHHUX IIJISXIB YTHIII3AIlli Ta IOBOKEHHS 3 HUMH.

[IpoGiiemMa TOBOKEHHS 3 BiAXOIaMH, SIK MPOMHCIOBHMH, TaK i MOOYTOBUMH, € OIHIEID 3
TOJIOBHHUX B YKpaiHi Ta y cBiTi. Ik Bigomo, HaliHeOe3MeuHIIMMI YUHHUKAMH Ha CMITTE3BAJIHUILAX €
3BaJIMIIHKUN Ta3 (OCHOBHUI KOMIIOHEHT — METaH) Ta (iIbTparT.

Ille omHier0o MacmTaOHOIO TMPOOIEMOrO sl YKpaiHH € BiIXOAW pyWHaIlii BHACIIIOK
noBHoMacIiTabHoi arpecii pd Ha TepuTopii Ykpainu. 3a naHuMu MiHicTepcTBa 3aXHCTy JOBKULIS Ta
NPUPOJHUX pecypciB YKpaiHu iX Bxke yTBopuiiocs noHan 607 tucsid ToHH. BasknuBoro € nomomora y ix
nepepoOIIi Ta MoATBIIOMY BUKOPHUCTAHHI.

VY 3B’A3Ky 3 TMepeBaHTAKEHHSIM YK€ ICHYIOUHX BIPOJOBXK [ECATKIB pokiB momironis TIIB
BUHUKA€E BCE OLIBIIE HECAHKIIIOHOBAHMX CMITTE3BAIUII HA PI3HUX TEPUTOPIAX. 3BANHUINA BiIXOMIB €
JUKepelaMHi HacTYIHHX HeOe3leK: yTBOpeHHS (iIbTpaTy Ta 3BaJIHMIIHOTO ra3y, PO3MOBCIOJIKECHHS
iH(eKIifHUX XBOPOO, 3a0py/THEHHS TPYHTOBHUX TOPU30HTIB, IMiJI3EMHUX BOJ, OBITPs. HemoTprumaHHs
BUMOT 111010 O€3MeYHOi eKCIUTyaTtallii MICIlb BHJAJICHHS BiAXOIiB (BIJACYTHICTh CHCTEM jera3ailii,
30MpaHHA Ta BiJ[BeJICHHs (QiIbTpaTy Ta iHINE) CIPUYNHSE BUHUKHEHHS TOXKEXK, 110 BUKIMKAE IIBUIKE
NOLIMPEHHSI TOKCUYHUX ra3iB, TOPU30HTAIbHY Ta BEPTHKAJIbHY MIirpalito HeOe3eYHuX KOMIIOHEHTIB
Ha TIPWJIETITi TEPUTOPIi Ta MiBUIIICHHS TEMIIEPaTypH MOBITPS Ta IPYHTY.

ToMy BaXKIMBAMHE 3aX0JIaMH 111010 Oe3redHoro pyHKIIIOHYBaHHS 00’ €KTIB MiCI[b PO3MIILICHHS Ta
3aXOpOHEHHS TBEPAHMX MOOYTOBHX BINXOJIB € MPOBEICHHA 1X PEKyJIbTHBAIll Ta (iTOMETIOpaTUBHAX
3ax0/iB. Yci CMITTE3BANININA Ta TOJIIMOHU IOBUHHI OyTH peKyJIbTHBOBaHI 3a paBUIaMHt, 00 YHUKHYTH
€KOJIOTTYHOI KaTacTpo(H, a BiIHOBIICHI TPYHTH MOTPEOYIOTH SIKICHOTO 03€JICHEHHSI.

BaxnmuBuMm crmocoO0M BHUSIBICHHS Ta NPOTHO3YBaHHS 3MiH Yy TEBHOMY CEpEIOBHII abo
eKkocucteMi € OioiHaWKamis. 3aBISKH TEBHUM BHJAM POCIWH, T'pHUOIB, MIKPOOPTaHi3MiB MOXHa
BU3HAYUTH CTaH 3a0py/JHEHHS MeBHOT AiIsTHKU. OCOOIMBO €PEKTUBHUM € 3aCTOCYBAaHHS MaKpOMIIIECTIB
JUTSL BUSIBJICHHSI TIEBHUX 3a0pyIHIOBAYiB HA TEXHOTEHHO MOPYIICHUX JIaHAmadTaXx.

EdexTuBHI ciocodu 60poTh0H 3 NOPYLICHHIMH IPH MOBOKEHHI 3 BiIX0aMH, SIK TOOYTOBUMH,
TaKk MTPOMHUCIOBHUMH, B TOMY 4YHCIi HeOe3meyHuMH, € mTpadHi caHKIil, fK IOKa3ye IOCBif
€BPOIEUCHKUX KpaiH.

TakoX Ba)KIMBUMH acleKTaMHU € BPETYJIOBAHHS 3aKOHOJaBuoi Oa3u Ta JOTPUMAaHHSA ii BUMOT
cy0’ekTaMHM YTBODEHHS BiIXOMiB, HY 1 , 3BHYaiHO, 3aKOpAOHHMH IOCBiA y cdepi NMOBOMKEHHS 3
Bigxonamu. Jlani 3axoau B YKpaiHi 3apa3 B akTUBHIHN cTafil y 3B’ 13Ky 3 EPCIIEKTUBOIO EBPOIHTErpaLlii.
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CKUBA B.IL.! (YKPAIHA, 3ATIOPIXKS),
BO3HIOK H.M.2 (YKPAIHA, PIBHE)

SAKICTb BOJAUA SAK IHAUKATOP CTAJIOI'O PO3BUTKY

ITaspiticokuti depacasnuii azpomexronoziunuii ynieepcumem imeni JImumpa Momoprozo,
69063, eyn. Yuieepcumemcwka, 66, m. 3anopisxcocs, Ykpaina,
’Hayionanvnuii ynieepcumen 6001020 20Cno0apcmea ma npupoOOKopUCHYE6aHH3,
33000, eéyn. CobopHna, 11, m. Pisue, Yxpaina

Abstract. Abstract: Water pollution remains a significant issue in the modern world, and its
resolution has become a top priority for sustainable development. The 2030 Agenda for Sustainable
Development prioritizes water quality in international actions by establishing a specific goal (SDG 6:
"Ensure availability and sustainable management of water and sanitation for all"), aimed at addressing
the urgent challenges related to water pollution.

[Iporpama miarpumku LICP 6 «IHTerpoBane ympaBiiHHA BomHHUMH pecypcamm» (IWRM)
ctBopeHa mia kepiBauTBoM FOHEII 1 koopaunyetsest [mobansaum BogauM naptaepctBoMm (GWP) 3
METOI0 IPUCKOPEHHS MIPOTPECy I JOCATHEHHS LiJel CTaJoro po3BUTKY, Y TOMY YHCIi OB’ SI3aHUX 3
BOJIOIO, BIJIMOBI/THO JI0 HAIlIOHAJILHUX TPIOpUTETIB. JlaHa MporpamMa € KOOPAUHYIOYO0 IHII[IaTHBOO JIJIS
y3araibHEHHs BCiX YUHHUX MeToaouorii. [lana iHimiaTiBa 6a3yeThbesl Ha KIIOYOBUX iHAMKaTOpax: 6.1.
IIutHa Boma; 6.2. Canitapis Ta ririeHa; 6.3.1 Criuni Bomu; 6.3.2 Sfxicte Boam; 6.4.1 EdexrtuBHicTh
BUKOpUCTaHHS Boau; 6.4.2 Boanuii ctpec; 6.5.1 VYmpasniHHA BogHMMH pecypcamu; 6.5.2
TpanckopnonHe coiBpoOiTHHLTBO; 6.6.1 Exocucremu; 6.a.1 MixnapoaHne chiBpoOiTHHUITBO; 6.b.1
YyacTp 3a1ikaBI€HUX CTOPIH.

Hine 6.3 nepenbauae rinodanbHi 3yCHIUIS CIIPSIMOBaHI Ha MOKPAILEHHS SIKOCTI BOAM IUISIXOM
3MEHIIICHHS 3a0pyJHEHHS, YCYHEHHS CKHMJAHHS Ta MIiHIMI3amii CKUIB Ta BHUKHJIB HeOE3MeYHHMX
XIMIYHUX PEYOBHH 1 MaTepialliB, CKOPOUCHHsS BJIBiYl YaCTKM HEOUHUIIECHHX CTIYHMX BOJ 1 3HAYHOTO
3011bLIeHHS Iepepo0IIeHHs Ta 0€31MEeYHOr0 MOBTOPHOTO BUKOPUCTAHHS B YCHOMY CBITI.

CouianbHO-NOANITUYHA CTabiNbHICTD
3p0poBe Ta OcBiYeHe HaceNeHHA

g =0
) M S |
3aiHATicTb Ta CKOpPO4Y€eHHA 5IAHOCTI

®diHaHCK gna onnatn

SOCIETY R ECONO MY

nocayr

T | BopaHi pecypcu Ta T

iHWi
Crane BUKOPUCTAHHA BOAU Ta .
EKOCUCTEMHI
KOHTPOAb 3a6pyAHEHHA .

nocayru

| OcBiTa Ta 3aKOHOAABCTBO

i iHWi Crane BuKkopucra BO a
BoaHi pecypt.:u Ta iHWi ENVIRONMENT Ta/ie BUKOPUCTaHHA BOAU T:
€KOCUCTEeMHI nocnyru KOHTPOAb 3a6pyAHEHHA

®iHaHCK AnA AOBKI R R

Puc. 1. B3aemo3s’si3xu LICP 6 B Tpuazi cranoro po3BUTKY

Ha ceoroani [Iporpama OOH 3 noskiyuis (UNEP) npaittoe Hat po3poOKOI0 Y3ro/[KEHOTO i AX0Ly
JI0 BCTAHOBJICHHS ITPOOJIEM, TOB’SA3aHUX 3 BOJOIO, 1[0 MA€ MMOBHOI MIpOI0 3a0€3MEUUTH peai3alliio
HCP 6 (IMI-SDG6). UN-Water po3pobneno mopran ganux «UN-Water SDG 6 Data Portaly Tta
BIIpoBaKeHO [ o0anbHy iHiniaTHBY KoMILeKcHOTo MoHiTopuHTY 171t LICP 6. Cranom Ha 2021 pik 96
KpaiH CBITY JOJYYHIUCH JI0 €T iHI[IaTuBH, a Bxke y 2023 polli 11e MoKa3zHuK ocAarHyB 123 kpaiHu cBiTY.
IMokasnuk LICP 6.3.2 cranom Ha 2023 p. BizoOpaxae, mo 56 % MOBepXHEBUX BOAHHUX 00 €KTIB CBITY
BiJINIOBIJAIOTH KPUTEPIIO «H00pay SIKICTh BOIIH.
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BYHIK C.B. (YKPAIHA, KUIB)
3MIHU TEMIIEPATYPHU BOJIU, KJIIMATY TA METOJAUKUA BUMIPIOBAHb

Lenmpanvha eceogizuuna obcepsamopis im. bopuca Cpesnescvroeo,
03028, Ilpocnexm Hayku, 6.39, kopn.2, m.Kuis, Ykpaina, svetlana budnik@ukr.net

Abstract. Changes in climate are caused by changes in water temperature in rivers. An increase
in both the average and maximum water temperature across the river is guarded against. These changes are
more noticeable at the hour, lower down the river. The maximum water temperature can be attributed to that
which is recorded at 8 to 20 years of age of the skin.

Temmnepatypa BoAM y pidkax € OJHMM 3 BaKIMBILIMX IIOKAa3HUKIB ii cTaHy, BOHA BXOAUTH A0
nepesiKy 000B’ A3KOBHX MMOKa3HUKIB IIPU KOHTPOII ii sKocTi. TemmepaTrypHuil peskuM pidoK Ma€ CyTTeBe
3Ha4YCHHS I (DYHKI[IOHYBaHHS MICIIEBUX OIOIICHO3IB, BIUIUBAE Ha (hi3MKO-XIMiuHI, B TOMY YHCII H
OKHCHO-BIJJTHOBHI IIPOIIECH B HUX TOIIIO.

AHami3 wmartepiamiB crioctepekeHs Mo piumi ['opuHb mokasaB, IO CEpefHs TeMIlepaTypa BOAN
3a piK 3pOCTaEe i MPUUOMY BOHA y OIJBIIOMY CTYICHI 3MIHIOETHCS B Yaci HDK IO JOBXHHI PIYKH
Halimenia temmepartypa CrocTepiraeThcs OJIMKUE 0 BUTOKY PivukH ¥ J0 11 TUpa, 10 BiAMI4al0Th i
iHm pocmigaukn. OpHAK, TpeGa BMITH BHUPI3HATH TIACHO MPUPOJHUN BILTMB HAa 00’ €KT ITOCIIKEHb,
BiJl aHTPOTIOTEHHUX BIUIMBIB Ta MOMIJIOK BHUMIpIOBaHb a00 MOPYIIEHHAMH X perjaMmeHty. lTak, y
6.07.2020 p. Ha rigpornoriunomy mocty p. Manuit Kanpunk — . KpemeHiBka BiMiu€HO TMIIEpaTypy
Boau y 38,2 °C npu Temnepatypi nositps y nei yac 39,5 °C. Temmeparypy Bojau y piukax BUMIPIOIOTh
y 8 roguH paHky Ta 20 roauH Bedopa (puc.a). Ockinpku n.KpemeHiBka — 11e € mocT (Mae 0OMeXeHUH
nepenik BiMIpIOBaHUX MapaMeTpiB), IUIsl YTOYHEHb Oyna B3siTa MeTeocTaHmis M.BomHoBaxa, mio
posramoBana nmoonusy. Ha (puc.6) mpeacraBieHo Xia TemmepaTrypu MOBITPS W MOBEPXHI TPYHTY 3a
nepiog 3 01.07.2020 1o 9.07.2020 mo meTeocTanii BomHoBaxa 3 SKOT0 BHIHO, [0 MaKCUMAaIIbHA 32
o0y TeMIiepaTrypa MmoBiTps W MOBEPXHI TPYHTY BiaMidanachk y 12 roArH KOKHOTO JTHS IIOTO Tepioay
criocTepekeHb. T00-To MakcHMallbHA TeMIIepaTypa BOAH i MOBITPs o mocty KpeMeHiBka Malli MaTu
MicIie y 1ie#t ieHb, ane He y 20 ToauH Bedopa.
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Puc. a) Xix remneparypu Boau p. Manuii Kanpunk- Kpemeniska 2020 p. (Bumipu y 8 ta 20 roaun); 6) xix remmeparypu
HOBITpPsI Ta TOBEPXHi TPYHTY 1o MeTeocTaHii Boianosaxa 3a 1-9.07.2020 p. (Bumipu uepe3 3 TOIUHH).

MakcumaibHa TeMIeparypa Boju IiHcHO Moske (M moBHHHA) OyTH BHIIOKO 32 TY, IO (BiKCYETHCS
y 8 un 20 roguH KOXHOI 100M W 3 SKMX HAaBOAWUTHCA 3HAYCHHS HAMBMIIOI TeMIIEpaTypH BOAMU Y
TIPOJNIOTIYHKX IOPIYHUKAX 3a MoTouHui pik. [lell MokasHWK BaKIMBHHA Ui PHOOTOCHIOAAPCHKUX
HiANPUEMCTB (3aMOp pUOU), EKOJOTIYHUX YCTAHOB (OCOOIUBOCTI MPOTIKAHHS MPOIECIB CAMOOYHCTKU
BOIHUX 00’€kTiB) H iHm. ToO-TO 3MiHM KJiMaTy MOXYTh BHMKIMKAaTH HETaTUBHI sIBHUIIA dYepe3
MiBULICHHS caMe TeMIepaTypd BOAM y BOOHHMX OO0’eKkTax i (ikcamis IIHCHO MaKCHMalIbHOL
TeMIIepaTypyd BOAM BUSBIISAETHCS BAXIIUBOIO CIPABOIO, ajleé IPU LBOMY CJiI BKa3yBaTH I uac
CIOCTEpEKeHb (SKIIO Le 3aiKCOBAaHO HE Y 3BUYAWHUM CTPOK CIIOCTEPEKEHB ).
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IBAHEHKO M.K., PUJIbCHKUI O.®. (YKPATHA, 3ATIOPTIXIK )

KPUTUYHU AHAJI3 IIJIXOAY MOHITOPUHI'Y SIKOCTI
ATMOC®EPHOT O ITOBITPS B YKPATHI

Jlenapmamenm 3axucmy 008xinisa 3anopizbkoi 001acHoi 0epaicasHoi aominicmpayii
69107, np. Cobopnuii, 164, 3anopixcocs, Yrpaina, dzd@zoda.gov.ua
3anopizbKuii HAYiOHALHUL YHI8EepcUmen
69600, syn. JKykoscvrozo, 66, 3anopidcocs, Yrpaina, znu@znu.edu.ua

Abstract. The Complex Air Pollution Index (CAPI) is widely used in Ukraine to monitor air
quality, but this study reveals significant limitations in its methodology and application. This research
explores the shortcomings of CAPIL, including its inability to accurately compare air quality across
different regions and its failure to account for the combined effects of pollutants. The study advocates
for the development of more robust and comprehensive approaches to air quality assessment.

Orminka sKOCTI aTMOC(EpHOTO TOBITPS € KPUTHYHO BaXKIMBOIO IS 3a0€3MEYEeHHS 370POB'S
HaceJIeHHs Ta 30epeXeHHs JOBKULIS, 0COOIMBO B MICHKHX arioMeparisx, /e piBeHb 3a0pyAHEHHS 4acTo
€ BHCOKMM. Y OaraTboX MicTax YKpaiHM Al MOHITOPUHTY CTaHy IOBITPSI BHKOPHCTOBYETHCS
Kommiekcanii ingexc 3a0pymHeHHs atmocdepu (KI3A). Lleit inmexkc mpu3HadeHuil anst iHTerpamii
JaHUX TPO KOHIIEHTPAIiI0 3a0pYJHIOIOYMX PEYOBHH Y €AMHUI MOKA3HUK, IO JTO3BOJSIE CIIPOCTUTU
OLIIHKY SIKOCTI MOBITPsI Ta MOPiBHSHHS MK Pi3HUMHU HACEICHUMH ITYHKTaMHU.

[IpoTe, He3BaXkalOUM HA MOMYISAPHICTH i momupene Bukopuctanusa KI3A, melt iHaexc mMae psi
CYTTEBUX OOMEXEHbB, SIKi CTaBJISTH MiJ CYMHIB HOTO e(peKTHBHICTH SK IHCTPYMEHTA I KOMIIEKCHOT
OLIIHKH SIKOCTi aTMOC()EPHOTO TOBITPAL.

MerToro 11b0T0 JOCTIHKEHHS € aHami3 ocHOBHUX HemolikiB KI3A Ta oOrpyHTYBaHHS HEOOX1THOCTI
PO3pOOKHM 1 BUKOPHCTAaHHS aIbTEPHATUBHUX MIiIXOMIIB, SKi MOXYTh 3a0€3[eYuTH OULTBII TOYHY 1
KOMILJIEKCHY OIIHKY CTaHy aTMOC(epHOTro MoBiTpsl B MicTax.

Poszpaxynoxk KI3A 3nificHIOETECS BIiAMOBIAHO 110 hopMmymu (1), sika BpaXOBY€ CYKYITHUH BIUTUB / PEYOBHH,
1110 3HAXOJISITHCS B aTMOC(EPHOMY MOBITPI:

-3 _ 3 7 |°
Il i=1 Il i=1 [FﬂKca]i s (1)

OnauMm 3 ocHoBHHX HepouikiB KI3A € mpunymieHHss mpo Te, mo Oyab-sfika KiTbKICTh
3a0pyIHIOIOY0] PEYOBUHM Ma€ LIKiJIMBHUHA BIUIMB Ha JIIOAUHY. Lle cynepednTs BU3HAYEHHIO TPaHUYHO
nmoryctumoi korneHTpanii (I'IK), 3rimHo 3 skuM Tpu KOHIEHTpamisx, 3HauHO Hmkuux 3a ['JIK,
3a0pyIHIOIOYI PEYOBHHM HE MArOTh IIKIJUIMBOTO BIUTUBY HA 370POB'S JIOJWHH, HE3AJIEKHO BiJ] Klacy
HeOe3IeKu.

KI3A po3paxoByeTbcsi Ha OCHOBI Pi3HOT KUIBKOCTI 3a0pyAHIOIOUYMX PEUOBHH JUIs piHUX MicT. Lle
MIPU3BOIUTH JI0 MTPOOIEeMHU TIOPiBHAHHS PiBHS 3a0pyAHEHHS MiXK HACEJICHUMH ITYHKTaMH, OCKLUTBKH JJIS
JIESIKUX MICT 1HJIEKC BU3HAYAETKLCS JIMIIIE 32 TPhoMa 3a0pyIHIOBaYaMH, TOI SIK JJIs iHITUX BPaXOBYETHCS
JO OIMHANUATH peyoBHMH. Taka BapiaTHUBHICTh Yy CKJali 3a0pyJHIOBauYiB pPOOUTH pe3yiabTaTh
HETOPIBHAHHUMU 1 YCKJIQJHIOE 00'€KTUBHY OL[IHKY 3arajbHOr0 CTaHy aTMOC(EPHOTO MOBITPSI.

BincyTHicTh wiTkMX MeX 1 kareropid jans ominku piBHiB KI3A He n03BONs€ OJHO3HAYHO
kiacu(ikyBaTu gKicTh noBiTps. Lle yckiagHioe po3poOKy KOHKPETHUX PEKOMEHAALIH Ta 3aX0/iB s
3MEHIIICHHS 3a0py/THEHHSI, OCKLIEKM HEMAE YiTKUX OPIEHTHPIB JJIs1 BUBHAYCHHS HEOOX1THUX JIill.

IcHyroua mMertoJomnorist po3paxyHKy Ta 3actocyBaHHs KI3A morpeOye cyTTeBOro meperisjy Ta
BJIOCKOHaeHHs. HeoOXiTHO O1ITbIII KOPEKTHO BpaXOBYBAaTH HAYKOBI JiaHi IO/I0 BILTUBY 3a0pYIHIOIOYHX
PEUOBHH Ha 37I0pPOB'S IIOAUHHU, 0COOJIMBOCTI iX KOMOIHOBaHOI Aii Ta YaCOBI XapaKTEPUCTUKU BILIUBY.

ANBTEpHATHBHI METOAM, TaKi SIK PO3PaXyHOK PH3HKIB JUIS 3JIOPOB'S, MOJICIIOBAHHS
MPOCTOPOBOTO PO3MOJTY, aHaTi3 JUHAMIKKA KOHIIGHTpAIliil Ta ypaxyBaHHsS METEOPOJIOTiUYHHX YMOB,
MOXYTh CYTTEBO IOKPALIUTH TOYHICTH OLIHKM SIKOCTI MOBITPS 1 CIIPHATH PO3poOLi epeKTHBHIIINX
NPUPOJTOOXOPOHHUX 3aXO/IiB.

3anporoHOBaHi 3MiHM Ta aTbTEPHATHBHI METOIN JTO3BOJIATEH MiABUIIUTH 00'€KTHUBHICTH OIIHKH
SAKOCT1 aTMOC(EPHOTO MOBITPsI Ta €(EKTUBHICTh MPUHHATTS pillleHb HI0A0 Horo oxopoHH. Ilomanbri
JOCHTI[DKEHHSI MaioTh OyTHM CHOpsMOBaHI Ha EKCIIEPUMEHTAJIbHY TMEPEBIPKY 3alpOIOHOBAHHUX
moaudikamii KI3A ta po3poOKy OiIbIll KOMILICKCHUX IIAXOIIB.
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KPUXOBEILb O.B., CJIOBOJSHYK B.I. (YKPAIHA, JIbBIB)

MEXAHIYHI BJIACTUBOCTI BIOPO3KJIAJHHUX IIVIIBOK HA OCHOBI
IMOJIIBIHIVIOBOI'O CITUPTY I KPOXMAJIIO JIAA EKOJIOT'TYHOI'O
ITAKYBAHH

Hayionanvnuii ynisepcumem «JIvgiecoka nonimexwnixay, ILIMT
79020 Jlvsis eyn. nio I'onockom, 19 Oleksandra.V.Krykhovets@Ipnu.ua

Abstract. Replacing plastic packaging with biodegradable materials is a requirement of our time.
Biodegradable films based on polyvinyl alcohol and starch are practically transparent, soft and elastic,
durable and can be used as ecological packaging.

3pocTanHs 00 €MiB BiIXO/iB, 30KpeMa BiIX0/IiB MAKyBaHHs, y CY9aCHOMY CBITi CTa€ aKTyaJbHOIO
npobaemoro. 3rigno dupektuBu €Bponeiickkoro [lapmamenty i Pagu 94/62/€C Bin 20 rpynas 1994
POKY IIpO MaKyBaHHS Ta BIIXOAM MAKyBaHHS, IEPLUIOYEPIOBUM € MONEPEHKEHHS YTBOPEHHS BiAXOIIB
BiJl YIAKOBKH{, ITOBTOPHE BUKOPHUCTaHHS VIIAKOBKH, TNepepoOka Ta iHmi (GopMH TOBTOPHOTO
BUKOPHCTaHHS BIAXOJMIB BiJl YINAKOBKH, CKOPOUYEHHS OOCATY KIHIIGBOI yTWIIi3alii BiIXOMiB;
peryiroBaHHsA CKJaly Ta BiJHOBIIOBAHMI XapakTep YIakoBKU. BiaMoBa Bix BHKOPHUCTaHHS
IUTACTUKOBOTO TAaKyBaHHS, «TPUBAJICTH JKUTTA» SIKOTO IOCATa€ KUIBKOX NECSTKIB POKiB, JO3BOJIUTH
3MEHIIUTH HABaHTAKCHHS Ha OTOYYIOYE CepeOBHIIC. 3pOCcTaE MOTpeda B EKOMOTIUHUX MaKyBaIbHIX
MaTepiajiax, 3JaTHUX 10 O0iopo3kiamaanHs. OKpiM MO3UINT CBIIOMOIO CIIOKWBaHHS, 3pOCTAaHHIO PUHKY
Oiopo3kiagHOi MaKyBalIbHOI MPOAYKIi CIpHSE€ 3pOCTAaHHS TOMUTY y XapyoBiii MPOMHCIOBOCTI,
CLIIBCHKOMY TOCIIOJAPCTBI Ta CaAiBHUITBI, Il TOOYTOBUX MOTPed HACEICHHS.

Y xap4oBiii MPOMHCIOBOCTI BXKE 3HANIILIN 3aCTOCYBAaHHS 010pO3KIIa IHi iCTiBHI TUTIBKM HA OCHOBI
TaKUX TPHUPOJHUX TMIONIMEPIB SK KPOXMajb, IENI0N03a, OUTOK. 3 CHHTETHYHUX Oi0pO3KIaJTHUX
MmarepiaiiiB HaiOinbIuMi iHTepec npeacrasisie noniBiHuIoBHH ciimpt (IIBC). ITniBku Ha ocHosi [IBC
MaroTh Xopolii 6ap’epHi XapaKTEpUCTUKH, a B MOEAHAHHI 3 MOTU(IKaTOPaMH Ta IHIIMMHU T0OOAaBKaMH 3
€KOJIOTIYHO CYMICHHMX MaTepialliB MOXKYTh TOKpallyBaTH CBOi EKCIUTyaTalliiHI XapaKTepPUCTHKH 1
PO3LIMPIOBATH CHEKTP 3aCTOCYBaHb.

MeTtoto Hamioi po0oTH OyJo ojiep)KaHHS Oi0pPO3KJIAAHHMX IUTIBKOBHX MaTepialiB Ha OCHOBI
TIOJIIBIHIJIOBOTO CHUPTY 1 KPOXMAIIO JIsl EKOJIOTIYHOro TakyBaHHs. Sk BHXiIHI Marepiann
BukopucroByBanu IIBC Polyviol 6 04/140, raninepun @C 42-2202-84, kpoxmaib BOAOPO3UMHHHU.
ITniBKHM OTPUMYBAJIM METOJIOM IIOJIUBY.

BcranoBieHo, 0 MpHU pO3YMHEHHI MOJIBIHUIOBOTO CIUPTY 1 KPOXMAJIO y CITIBBIJHONICHHI B
Mexax 2:1 — 2:0,5 ke mpu KiMHATHIM TEMIIEpaTypi CIOCTEPIracThCsl JKEISYTBOPEHHS 1 3aryCTiHHS.
BcraHoBIIEHO, IO ONTUMAIFHUM JUIsl OTPUMAaHHSI ITUTIBKOBUX MatepiamiB € cmiBBigHomeHHs [IBC i
kpoxMamo 5:1-5:2. OxeprkaHi TUTIBKK OJHOPIIHI, M’sIKi, €JaCTHUYHI Ha JOTHK, JOOPE TATHYTHCS.
ToBinHa MIIBOK 3HaX0AUThCA B Mexkax 0,15-0,17 mm. Po3puBHe 3ycuiuis 3Haxoauaoch B Mexax 300-
490 H, a postsar — 114-129 mm. 3a i3uKko-MeXaHIYHUMH BIACTHUBOCTSMU ILTIBKH, 110 MicTats [IBC i
KpOXMaJib, TPOSIBJISAIOTH Kpallli XapaKTepUCTHUKH , HDK IUIBKM Ha ocHOoBI IIBC 06e3 momaBaHHS
kpoxmairo. OepaHi TUTiBKH PAKTHYHO TPO30Pi, JOCUTh MIllHi 1 MOXKYTh OyTH BUKOPHCTAHI B SIKOCTI
€KOJIOT1YHOT0 TTaKyBaHHS.
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CAJIAMAXA LIO.!, TOPAINYYK JLM.2, TOPAINYYK H.M.2,
JIUCAK I'.A.' (VKPATHA, JIbBIB)

HJISIXH YTUIBALI BIAXOAIB PYHHALI IHOPACTPYKTYPH,
YTBOPEHUX YHACJIIJIOK BIMHU B YKPAIHI

! Tvsiscoruii nayionansuuii ynisepcumem npupoooKopUCmy6anHs,
80831, syn. B. Benuxoeo, 1, /[yonanu, Yxpaina: salamakhairyna@ukr.net
2 JIvgigcoruii nayionanbHuil yHigepcumem eemepunHapHoi Meouyun ma 6iomexnono2iii imeni
C.3. Iocuywrozo, 79010, syn. Ilexapcvra, 50, Jlvsis, Yipaina: lagordiychuk@gmail.com

Abstract. The large-scale russian armed aggression against Ukraine has led to a sharp increase
in the amount of specific waste, including damaged and abandoned vehicles and equipment, shell debris,
construction waste, and household waste. Some of the waste is quite toxic, especially shell fragments,
medical waste, and construction debris containing asbestos and heavy metals. The work of clearing the
debris caused by the hostilities and cleaning up the settlements from the remains of destroyed structures
is already underway today.

Opniero 3 HaHOUTBPIIMX HACHIAKIB BOEHHUX i € BIAXOAW BiA py#Hamii iHPpPaCTpyKTypH.
Pociticeki Bitichka 3HmIIUM B YKpaiHi moHan 200 tuc. xutnoBux OyanHkiB. e mo moBHOMacmTabHOT
BiliHM OyAiBEJIbHI BIIXOIW CKJIaJlaii OCHOBHY YaCTKY BIJIXOJIB HA CMITTEBUX MOJITOHAX, aJ)KE€ BOHU
MAaIOTh BEMKHA 00'€M, a i1 4ac peKOHCTPYKIIIi i Oy IiBHUITBA 3AJIAIIAETHCS TyKe 0araTo BiJXOiB.

Curyarlis Ha TIONITOHAX TMOTIPIIYETBCS, amKe W OO0 BIHHM BHpPINIyBaTH MPoOIeMHU
HECAHKI[IOHOBAaHUX CMITTE3BAJIMII HIXTO HE MMOCIHIIIAB, a I BiHU 30UIBIIYETHCS KIIBbKICTh HE JIUIIS
TBEpAUX NMOOYTOBUX BIAXO[IB, a W BIIXOIB MICISIBOEHHHUX i, BUPILIYBATH MPOOJIEMY SIKUX TaKOXK
JIOBEACThCS HaIIild KpaiHi. 30KpeMa OymiBeNbHI yIIaMKH, SIKi HEMOXJIMBO BHKOPHUCTATH ITOBTOPHO —
TepMoJIe)OPMOBaHI Ta Ti, IO MICTATH a30ecT, BIpOTiAHO MOTPAILISATH Ha 3BAJIHIIIA.

Jesiki OyniBenbHI BiXOIUM MOXHA TEPEpOOUTH Ha CHPOBUHY JJs BUPOOHWIITBA 1HINHX,
JemeBmux MarepiaiiB. OpHak e norpedye 1a00opaToOpHUX JOCIIIKEHb Ta IPOLECY caMol epepoOKH,
SKa MOXe OYTH JJOCUTbH JOPOTOI0.

Hlomo yrumizamii BigxonaiB Bif py#HaIii, y mepury 4epry ix HeoOximHo BijcopTyBatH. BoHu
BiJIPI3HSIOTECS BiJ OYIIBENbHUX BIAXOJIB, a/Pk€ METAIOIUIACTHK 1 CKJIO, MaTepiaiau O3100JeHHS
dacamy, apmyBaiabHa CiTKa, MiHepajdbHa Bara, Marepialidi BHYTPIIIHBOTO O03/100J€HHS, CTiHOBI
Marepiaiii, MOKpiBJs, MOOYTOBI peyi ¥ ylIaMKH JepeBHHA — OKPEMO BCi IIi 3aJHMIIKH MOTJIH O OyTH
BUKOPHCTaHI, aJie B HASBHOMY CTaHi, KOJIM BC1 BOHH 3MilllaHi B PO3BajiaX, MOTPEOYIOTh AYKE PETSIILHOTO
coptyBaHHs. Bee 11e mae OyTr po3iOpaHo Bpy4HY, MEXaHIYHHM CTIOCOOOM, OCKIJIbKH BCEPEINHI MOXKYTh
3HAXOJINTUCH HEPO3ipBaHi CHapsAau abo HaBiTh Tina mojel. [licns copTyBaHHS HEOOXiTHO BU3HAUNTH
rpylu MatepiaiiB, SIKi MOXKYTh OyTH BHUKOPHCTaHI NMOBTOPHO (HANpHKIAJA, CKJIO, MeTal, IJIACTHK,
0eToH), a AKi He miasararTh nepepoOIli # moTpeOyroTh yTHii3alii (Harnpukias, TepmMoehopMoBaHi
€JIeMEHTH TernIoi3oii dacamy).

MiHicTepcTBO PO3BUTKY TpOMaj Ta TEPUTOpid YKpaiHU chiibHO 3 MIiHICTEPCTBOM 3aXHCTY
JIOBKIIUISA Ta PUPOJHHX pecypciB Ykpainu ta Kondenepamiero OyniBenbHUKIB YKpaiHU po3po0IIsioTh
MEXaHi3MH yTHWJi3alii Ta MOBTOPHOTO BHMKOPHUCTaHHS OyIiBENbHUX BIOXOIIB, IO YTBOPWIIKCS
BHACITIZIOK MacOBHX pyHHYBaHb iHQPACTPYKTYPHU 3 METOKO HEIOMYIIEHHSI €KOJIOTYHOTO JINXA.

3BICHO, CHOTOJIHI BEIETHCS POOOTA 3 PO3OUPAHHS 3aBalliB, 110 YTBOPUJIMCS BHACIIIIOK OOHOBUX
Iill, Ta OUYMILEHHS HACEJNCHUX MYHKTIB BiJ yJlaMKiB 3pyiHOBaHMX 00’ €KkTiB. Taki OyaiBesbHI Bigxonu
MOXYTh MaTH MOBTOPHE BUKOPUCTAHHS HE TUIBKH NMPH BiAHOBIIECHHI IMOIIKOIXEHNUX 00 €KTIB, a i MpH
BUPOOHUIITBI OyAiBeNbHUX MaTepialiB. Bigxoam, 1o HenpuaaTHi Ui nepepoOKr Ta BUKOPUCTAHHS K
BTOPHHHA CHPOBUHA, MiAJSraTUMYTh CKJIa{yBaHHIO Ta NOJaNbIIild Oe3MeuHil 3 TOUKH 30py BILUIUBY Ha
JTOBKIJUTSL yTHITI3aIlil.

B kK0opoTKOCTPOKOBI TepCIIeKTHRI 1151 eEKTHBHOTO TIOBOJDKEHHS 3 BIIXO/IaMU BiliHH YKpaiHa
Ma€ 30CepeIUTUCS Ha YCYHEHHI Ta 3MEHIICHHI Oe3rmocepelHiX PHU3MKIB ISl 37I0pOB’sl JIIOAMHU Ta
JoBking. IliarotoBka Ta NpPOBEOCHHS KOMIUIGKCHUX 3aXOJiB 3 OYHMINEHHS HABKOJIUIIHBOTO
CepeoBUINa, OCOOIMBO TOB’SI3aHUX 31 30MpaHHSAM, OC3MEYHUM BHIAJICHHSM Ta ITOBODKCHHSIM 3
BEITMYC3HOIO KIJTBKICTIO BOEHHHX Ta 1HIHMX BiAXOMIB, JaCTh 3MOTY 3MEHIITUTH O€3IT0CEPETHI PU3UKH JJIS
3I0POB’sI HACETICHHSI.
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RADOMSKA M., HUZ V. (UKRAINE, KYIV)

THE PROSPECTS OF FORMATION OF ECOLOGICAL
NETWORK FOR THE CITY OF KYIV

National Aviation University
1, L. Huzar Ave., Kyiv, Ukraine; m.m.radomskaya@gmail.com

Abstract. The perspectives of preventing environmental quality degradation in the city of Kyiv
through the support and conservation of urban biodiversity was considered. Four key eco-corridors were
developed to help connect green areas with each other and increase the number of local bird and small
mammal species, reduce summer temperatures, and reduce the concentration of fine particulate matter.
Theoretical locations for the creation of new green areas have been identified in Obolon and Desnianskyi
districts, which are intensively built up and require the integration of new green areas to form an
ecological network.

Formation of ecological networks involves the creation and management of interconnected
natural or semi-natural areas that facilitate the movement of species, maintain biodiversity, and provide
ecosystem services. These networks are vital for conserving biodiversity, promoting ecological
resilience, and mitigating the impacts of habitat fragmentation and climate change.

The key aspects of forming ecological networks is the identification of core areas, corridors,
buffer zones and transition areas. In case of urban areas, it is possible to identify core areas are regions
with high ecological value and significant role in supporting ecological balance in a city. However,
corridors and buffer zone are quite often hard to delineate due to dense development of the area conflicts
with other land uses. Thus, the creation of an ecological network in a city should make use of all possible
variations of green spaces, water systems, recreational and sports facilities, as well as open spaces like
sanitary protection zones.

Kyiv, as one of the largest cities in Ukraine, faces numerous environmental challenges resulting
from intensive urbanization and industrialization. The main environmental threats that affect the
functioning of ecological networks in Kyiv include environmental pollution, habitat fragmentation,
invasive species, climate change, and overuse of natural resources. Still, the area of the city possesses a
range of valuable natural features, including National natural park, botanic gardens, a range of protected
areas with official status and vast parks of recreational purpose.

Having analyzed the available data, four eco-corridors were offered, connecting the Dnipro
waterfront to the green areas in Voskresensky area, the Park Nyvky neighborhoods and the verdant
surroundings of Vozdvyzhenka, the forests of the Svyatoshinsky and Goloseevsky districts, and the
coastal zone of the Dnipro with forests in the Darnytskyi district. Their configuration helps in mitigating
such problems as habitat fragmentation, loss of green spaces and human-wildlife conflicts. Positive side
effects, such as reduction of air and noise pollution, as well as contribution in adaptation to climate
changes are also valuable benefits of the developed ecological network.

Despite their advantages, the corridors encounters challenges such as railroad tracks, industrial
zones, and numerous garages, necessitating careful planning and environmental protection measures.
Areas lacking vegetation due to technogenic characteristics require enhancement through well-designed
greening initiatives to improve corridor efficiency and environmental sustainability. Thus, we offer to
create new green areas in Obolonskyi and Desnyanskyi districts for the provision of the corridor’s
integrity.

Overall, the proposed eco-corridors present a significant opportunity to enhance the urban
environment and improve ecological connectivity. With careful planning and implementation of
greening initiatives, it has the potential to become a valuable asset for both the local community and the
surrounding ecosystem.

The project includes a number of activities, such as planting native plant species, creating water
bodies, installing green roofs and walls, and implementing green infrastructure for wastewater
management. An important aspect is also the ongoing monitoring and adaptive management of the
ecological network, which will allow for a rapid response to challenges and ensure the sustainable
development of ecosystems.
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3IHYVK /J.B., BPOHCBKA L.1IO., 'VBAPUK B.A., MACJIOBCbHKA O./1,
THATVYII C.O. (YKPAIHA, JIbBIB)

®ITOCTUMYJIOBAJLHI BIACTUBOCTI BAKTEPI, BUJIJIEHUX 3
EHJIOC®EPU COLOBANTHUS QUITENSIS (KUNTH) BARTL.
(O. KIHT-)KOPJI’K, MOPCBKA AHTAPKTHKA)

JIvsiscokuil HayionanvHuu yHieepcumem imeni leana @panka
syn. I pywescovkozco, 4, m. Jlvgis, 79005, YVrpaina, diana.zinchuk@Inu.edu.ua

Abstract. The work aimed to investigate the influence of endophytic microbiota Colobanthus
quitensis on the growth parameters of seedlings of wheat Triticum aestivum L. cultivar Tybalt. The
endophytic oligotrophic and copiotrophic isolates, which were resistant to NaCl and heavy metal
compounds, and were able to synthesise siderophores and auxin-like compounds, isolated from
C. quitensis (King George Island, Maritime Antarctia), were used in the study. The germination of wheat
seeds of T. aestivum L. cultivar Tybalt was improved by isolates K-640 and O-637. All studied isolates
had a positive effect on the development and growth of the root system of wheat plants. Isolates O-480,
0-637, 0-622, K-648, 0-481 and O-635 had a positive effect on the pigment content in wheat leaves.
The results obtained are promising in terms of the development of biological products to improve plant
growth on soils contaminated with heavy metals.

Ennoditn  aHTapKkTHYHMX  POCIMH  TO3WUTHBHO  BIUIMBAIOTH HA  NPOAYKTHUBHICTH
CITECHKOTOCTIOAAPCHKUX POCIIMH MOMipHHX IHPOT [Prekrasna et al., 2021]. Bonn He nuie CupusiOTh
POCTY ¥ BpOXKAMHOCTI POCIIHH, a i IOKPAIYIOTh POIIOYICTh Ta SKICTh IPYHTY, ITOTJIMHAHHS TOKUBHUX
PEYOBHH, CTUMYJIIOIOTH CTIHKICTh POCIIMH J0 HECTIPHATINBUX YHMHHHUKIB HABKOJIHIIHBOTO CEPETOBHIIA
[Santos et al., 2018].

MeTtoto pobotu OyJ0 gociiauTH BIUTMB €HIO(ITHOT MikpoGiotu Colobanthus quitensis Ha
MOKa3HUKH POCTy sipoi mmeHutti Triticum aestivum L. copty Tybalt. Y po6oTi Bukopuctanu eHnoditHi
omnirorpo(Hi Ta KomioTpodHi 1305sTH, sKi € criikumu 10 NaCl i cnodyk BaKKMX METaliB, & TaKOX
3/IaTHI CHHTE3yBaTH cuaepodopH i aykcnHonoAiOHi cnomyku, BugineHi 3 C. quitensis (0. Kinr-Jxopmxk,
Mopcrka AHTapKTHKA).

Hacinus mmennni 3amMouyBaiw y cycneHsii OakrTepiii Ha 100y i BHCIBald y TONEPETHBO
HiIrOTOBNICHWIT ~ Boyormd  TIpyHT.  HaciHHA  WIIeHWIi, 3aMOYeHe Yy  CTEPWIBHOMY
0,9 % po3zuuni NaCl, 0ys10 kouTposieM. HaciHuHY MOMIIIaIM y TOBILY I'PYHTY, CKPOILUTFOBAJIA BOJIOKO Y
piBHEX ii 00’eMax Ta BUpoLTyBaIX BIpooBxk 14 n1i6 3a Temmnepatypu +20+1 °C. [IpopocTanHs HaciHHS
NIISHUI] BU3HAYaIM Ha 5 100y pocTy ninenuni. Halikpare npopocTaHHs HaCiHHS BUSBUIIN Y pasi HOTo
00po6enns i3osaTamMmu K-640 1 K-465. CxoxicTh HaciHHS MIIEHUIl, 00po0iieHoi i3omsTamu K-638,
0-481, K-470, K-473 Ta O-637, Oyjia JeII0 BHILIOK, IMOPIBHSIHO 3 KOHTPOJEM. BOJOriCTh JHMCTKIB
TIIICHHUIl, HACIHHSA K01 00poOniu eHaodiTHUME 130msTamu, Oyma 89+4 %, a cyxa maca — 11£1 %.

JoBxuHa  KOpEeHIB  MIIEHWLi, HaciHHA  sAkoi  oOpoOmnu  i3omsaramu  O-636,
K-638, K-619 ta K-640, ctanoBwmia 24+2 cM, 110 3HAYHO TIEPEBUIINYE MOKa3HUKH KOHTPOIto (151 cm).
Pocnunu, HaciHHS sikux 00poOunm i3omarom K-468, manu naiiBuimy Bucoty maroHa (2141 cm). Yci
JOCHIDKEH1 130JI1TH MO3UTHBHO BIIMBAJIM HAa PO3BUTOK Ta PICT KOPEHEBOI CUCTEMH POCIIHMH MIIEHHII],
XO04a BHCOTA IaroHiB Maibke He BiJIPi3HSUIACS BiJl BUCOTH IAroOHIB MIIEHUIN, HACIHHS KO 00pOOHIH
0,9 % pozunaom NaCl. Binbiricte eHTOQITHUX 130JI4TIB MPOSBWIA MMO3UTUBHUM BIUTUB HA BMICT
HIrMEHTIB y JMCTKaxX mineHuui. HaliBuiuii 3aransHuii BMIicT XJ10poginy BUSBUIN Y IMCTKaX MIICHHMLI,
HACIHHS sKOi 00poOmiau ojirotpoduumu izomsramu 0-622, 0-480 ta O-481 (1426+200 MKI/T,
1320£190 mkr/r, 1250£180 MKr/r cupoi Macud POCIWHH BIAMOBIIHO), MOPIBHSAHO 3 KOHTPOJIEM
(935+140 mkr/r cupoi Macu pocnuHH). BecTaHoBuiM, mo BMIiCT xJopodildy y pOCINH, HACIHHSA SKHX
00poOuian oNmroTpoHUMHK i305ATaMHM, €0 BHUILIMKA, HIK Yy POCIHH, HAaCIHHS SKHX 0OpoOHIN
KOMIOTPO(QHUMHU 130JIATAMH.
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KOTUK C.A1., IIONIOBUY O.P. (YKPAIHA, JIbBIB)
3ATAJIBHUI CTAH BPA3JIMBOCTI MICT 10 KJIIMATUYHHUX 3MIH

Hayionanvuuu ynisepcumem «JIvgiscoka nonimexuixkay
79013, syn. Cmenana banoepu, 12, Jlvsis, Yrpaina

Abstract. Climate change has significant impacts on urban infrastructure, ecological
sustainability, and the well-being of urban residents. Rising temperatures and erratic precipitation pose
challenges to water supply and quality, threatening agriculture and urban life as a whole. Frequent floods
and heavy rains demand modernization of drainage systems to prevent property damage and risks to
public safety. Climate change will also negatively impact urban economies, as agriculture and food
industries will become more vulnerable and require significant financial investment in infrastructure
development. Urban green spaces, which play an important role in regulating the microclimate and
mitigating the effects of urban heat islands, are also at risk. Without appropriate adaptation measures,
climate change may exacerbate environmental disasters, affecting quality of life and overall urban
resilience.

3MiHH B KJTiMaTi MOXXYTh MaTH 3HAUYHUH BIUTUB Ha Pi3HI aCMIEKTH XKHUTTS Ta iHOPACTPYKTypy MicTa,
BKITIOYAIOYH EKOHOMIKY, 3/I0pOB'S HACEJICHHS, O€3MEeKy Ta EKOJIOTIUHY CTIHKICTB.

[MTo-nepie, MicTa CTHKA€THCS 3 PI3KMMHU 3MiHAMHU TEMIIEPATyp Ta OIaJaMH, 10 MOXKE TPU3BECTH
0 cepio3HMX TpobieM y cdepi 3a0e3ledeHHs BOAOMOCTAYaHHA Ta 30epiraHHs BOIHUX pPECypCiB.
[Nepionu 3acyxu MOXYTh NMPU3BECTH J0 3HIKCHHS PIBHA BOJM B piuKax Ta CTaBKax, IO 3arpOXKYeE
SIKICTEO MIUTHOT BOJM Ta CUILCHKOMY TOCIOJIAPCTBY.

Hpyra mpobiiema mnossrae y 301IbIIEHA]I YaCTOTH Ta iIHTEHCHBHOCTI €KCTPEMabHUX MOTOTHUX
SIBUIL, TAKUX SIK 3JIUBH Ta IMOBeHi. MicTa MaroTh HEJOCTaTHHO PO3BUHYTY CHCTEMY BOJIOBIIBE/ICHHS Ta
3aXHUCTYy BiJl IOBEHEH, 1110 MPU3BOAMTH JIO 3HAYHUX MaTepialibHUX 30MTKIB Ta 3arpo3u Oe3Melll KUTTsI
HaCeJICHHSI.

Kpim Toro, 3MiHa KJliMaTy MOKE€ BIJIMBATH HA €KOHOMIUYHHH PO3BUTOK MicTa. 3MiHH B YMOBax
BUPOIIYBaHHS  CLIBCHKOTOCMOJAPCHKUX  KYJNBTYp  MOXYTh  BIUIMHYTH  Ha  JIOXiJHICTb
CLIBCHKOTOCTIOIAPCHKUX TOCIIONAPCTB Ta CIPUYMHUTH 3pPOCTaHHS I[iH Ha MPOAYKTH XapuyBaHHs. Kpim
TOTO, IH(PACTPyKTypa MiCTa MOXKe MOTpeOyBaTW 3HAYHMX BKIAZCHb JUIS ajanTamii 10 HOBHX
KJIIMaTUYHUX YMOB, TaKUX SIK MIJABHILECHHS 3aXUCHUX JaM0, MOJICPHi3allisi CHCTEM BOJOIOCTAa4YaHHs Ta
KaHaJi3amii.

Hacenenns micta Takoxx Moxe OyTH Bpa3IMBHM J0 HACIIAKIB 3MiHU KJIIMATy, 0COOJIUBO TPYIIH 3
HHU3bKHM PiBHEM JJOXOJy Ta OOMEXEHHM JOCTYIIOM JI0 pecypciB. ExcTpeMalbHi MOroHi yMOBH MOXKYTh
CTaBHTH IIiJ] 3arpo3y XHUTTS Ta 370pPOB'S UX JIFOJCH, a TAKOX MPHU3BOJAMTH JI0 3pOCTAHHS BUTpAT Ha
JKyBaHHS Ta BiTHOBIICHHS ITiCIs KaTacTpod.

3perToro, eKOJIoriuHa CTIHKICTh MiCTa TAKOXX MOKe OyTH Mij 3arpo3010 yepe3 3MiHU B KIIIMaTi.
3MeHIIEHHSI PiBHS JIICOBOTO MOKPUBY Ta 3a0pYy/IHEHHS HABKOJIMITHBOTO CEPEIOBHUINA MOXKE ITPH3BECTH
JI0 3pDOCTaHHS pU3UKY NPUPOJIHUX KATACTPOd, TAKKX SIK JIICOBI TIOXKEXKI Ta 3CYBU IPYHTY.

TakoX Bpa3iIMBICTH MICBKHMX 3€JICHHMX 30H 10 3MiHM KJIIMaTy € BaXXJIMBUM AacIEKTOM JJis
MOJANIBIIOTO PO3BUTKY MicT. OCKIJIBKH 3elieHi 30HU BiJIrpaloTh KPUTHYHY pOJb y 3abe3reueHHi
3JIOPOB'S Ta OJIArOMOTYyYdst MICHKOTO HACEJIECHHs, a TAKOXK Y MOAYJISALIT MiKpokimiMaTy mict. OCHOBHI
BUKJIMKH, 3 SKHMH 3iIITOBXYIOTHCS MICBKi 3€JIeHI 30HM Y KOHTEKCTiI KIIIMaTUYHUX 3MiH, BKIIIOUAIOTh
iHTeHCU(]IKalLiI0 MiCBKUX "TEIUIOBHX OCTPOBIB", 3MiHYy pEXHUMY ONaiB Ta MiJBUILIECHHS TEMIIEpaTyp,
10 MO’K€ HETaTUBHO BIUIMBATH Ha BHYKMBAHHS POCIIVH Ta 370POB'SI MiCbKUX €KOCHCTEM.

Jlo 3eneHUX HAca/PKEHb 3arajbHOTO KOPUCTYBaHHS HANeXKaTh: IMAapKH, CKBEPH, BYJIMYHI
O3€JICHEHHS, MpHUOepekHI 30HU, JicomapkoBi 30HM. OCHOBHI TepeBard 3eJICHUX HacaJHKEHb:
MOKPAIIYIOTh SKICTh MOBITPSI, 3MEHIIYIOTh PiBEHb IIIyMY, PETYIOIOTh MIKPOKIIIMAT, 3HIKYIOTh PH3HK
BUHUKHEHHS IOBEHEH, CTBOPIOIOTH MICIIS JJIsl BIIMOYMHKY Ta peakcariii.
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BIJIOVC P.1, [IOIIOBUY O.P. (YKPAIHA, JIbBIB)
BILJIUB KJIMATY HA 3/I0POB’SI JITEN

Hayionanvnuii ynisepcumem «JIvgiscvka nonimexuikay
79013, m. JIvsis, 6yn. Cmenana banoepu, 12

Abstract. Environmental degradation and climate change critically impact children's health and
development, particularly in underdeveloped regions. Disabled children are especially vulnerable during
disasters. Pollution and resource depletion exacerbate health risks, while climate-related displacement
affects mental well-being. Addressing child health, WASH, protection, and education is vital in
mitigating these interconnected challenges.

3a0pyIHEHHS HABKOJIMIIHBOIO CEPElOBHINA, HaAMIpHE BUKOPUCTAHHS MPUPOIHUX PECYPCIB Ta
MOTIPIIEHHST CHUTYyallii, CIpPUYMHEHEe 3MIHOK KIiMaTy, HETaTHBHO BIUIMBAaIOTb HAa PO3BHUTOK 1
Onmaromosryyus gitedt. Yacto ciMT 3 IITBMH B OKpEMHUX €KOHOMIYHO CJaOKO PO3BHHEHUX OO0JIACTSIX
3aleXarhb BiJ JOXOMIB, OJIEP)KYBAaHUX BiJl €KCILTyaTallil MPUPOIHUX pecypciB. 3MiHA KIiMaTy YHHHUTAME
NOJANBIINH BIJIMB Ha JOCTYIHICT IPUPOAHUX PECYPCIB.

CoriaibHI HaCiIKM 3MIiHM KJIIMaTy 1 TIOB'A3aHi 3 HHUM CKCTPEMallbHI IIOTOJHI SIBHINA
MOJUISIOTHCS HA TaKi, 110 YHHATH MPSIMUH BIUIMB Ha JiTeH(HANPHUKIA/I, IIOPYIIEHHS JOCTYITY O OCBITH
Ta IHIIUX OCHOBHUX TIOCHYT TIiClA CTHXIHHHX IUMX), Ta Taki, IO BIUIMBAIOTh Ha JiTel
orocepeIKOBaHO(HAPUKIIA, TiIBUIIEHHS PU3UKY HACHILCTBA HAJ AITBMHU Yepe3 HEraTUBHHUI BILIUB
Ha TICUXIYHE 3/I0pOB's 0Ci0, sKi 3MIHCHIOIOTh JOJISA] 32 HUMH).3 OTJIAIy Ha OaraTOBUMIPHHIA XapakTep
BIUIMBY PO3BUTOK KOMIUIEKCHOI CHCTEMH COLIaJbHOIO 3aXHCTy IiTeH Mae KIOYOBE 3HAYCHHS IS
MOM'SIKIIICHHST HETATUBHUX HACIIAKIB 3MiHU KJIIMaTy Ha JiTeH, HE3aIeKHO BiJ| THITY BILIUBY.

JliTH 3 IHBAJIJHICTIO CTalOTh OCOOJMBO BPa3IMBHUMM BHACIIJIOK CTUXIHHHMX JIUX, IO MOXE
BIUIMHYTH Ha TPaBO TaKWX JIiTEH 3pocTaTH B ciMeiHOMY oTo4YeHHi. OCOOIHMBO 11 CTOCYEThCS JTEH i3
0COOJIMBUMU TIOTpeOaMH, SIKi MalOTh BUCOKY WMOBIPHICTh OYTH MOMIIIEHUMH JI0 CIEIiaIbHUX YCTaHOB
MICJIsl CTUXIHHOTO JINXa.

Jiti cXuibHI 0 3aXBOPIOBaHb, CIIPUYMHEHUX 3a0pYAHEHHSIM HABKOJIUIIHBOTO CEpPE/IOBHINA, i
HaBiTh BKpail HU3bKI PiBHI BIJIMBY 3a0pyJHIOIYMAX PEUYOBHH B  Ypa3lHBI  TepioaH
BHYTPILIHBOYTPOOHOTO W PaHHBOTO PO3BUTKY MOXYTb IIPH3BECTH 10 3aXBOPIOBaHb, 1HBAIIJHOCTI Ta
JeTalbHUX BUTIAJIKIB Y AUTUHCTBI YU MPOTATOM YCHOTO iIXHBOTO KHUTTSI.

3MiHa Micus OpOKUBaHHS, CIPUYMHEHA 3MIHOIO KJIIMaTy, MOXKE TAKOK HEIaTUBHO BIUIMHYTH Ha
NICUXI4HE 3740poB's HiTed. lle muTaHHS € HEeAOCTaTHHO BUBUEHHM B YKpaiHi, OCKIJIBKH JOCIIHKEHHS
B3a€MO3B'A3KY MK HQJI3BHYAHAMH CHUTYallisIMH 1 TICHXIYHUM 30pOB'SIM JiTe€ll OOMEKYIOThCS
KOH(TIKTOM Ha cxo/ii Ykpainu. OHak, 3 oriisiiy Ha HMOBIpHICTh BUHUKHEHHS HAA3BUYAHUX CUTYaIlii
MIPUPOJTHOTO XapaKkTepy B MaHOYTHHLOMY Ta HEOOXiTHICTh PO3POOKH HAYKOBO OOTPYHTOBAHHX CTpATeriit
JUTSI TTIBUIIIEHHS CTIMKOCTI IiTeH 1 rpoMaj, NOTPiOHO BUBYMTH BILIMB €KCTPEMAJIbHUX MTOTOIHUX SIBHII]
Ha TICUXIYHE 3/I0pOB'S JiTeH Ta IXHIX OIIKYHIB, a TaKOX OUIBII YBa)KHO BHBYUTU II€pPECEIICHHS,
CHPUYMHEH] CTUXIHHUMH JIMXaMH.

[loTeHuiifHu# BIJIMB KITIMAaTHYHUX Ta €KOJIOTTYHUX HEOE3MeK, MOTPSCIHb 1 CTPecoBUX (hakTopiB
Ha KUTTSI Ta 100poOyT JiTel B3aeMoIoB’si3aHi Ta ckiaiHi. Cepell HaOUTbIIMX MPodiieM — 3JI0pOB’ st
JIiTeH, BOAONOCTAYaHHs, CaHITApPis Ta Tiri€Ha, 3aXUCT JITeH Ta OCBITH.
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TPETSK C.I0., MAKCUMIOK A B., IIOIIOBUY O.P. (YKPAIHA, JIbBIB)
ITPOBJIEMA 3ABPYJHEHHS BOJHOI'O CEPEJOBUIIA MIKPOIIVIACTUKOM

Hayionanvnuu ynisepcumem “Jlvgiecoxa nonimexuika”,
eyn. C.banoepu, 12, Jlveis, 79013 Vrpaina, coffice@lpnu.ua

Abstract. The mass production of plastic and its long period of decomposition have led to the
global problem of microplastic pollution of the aquatic environment. These small particles, as a
persistent pollutant, accumulate in water, harming biodiversity and pose a serious threat to the ecosystem
as a whole.

MIKpOIIITIaCTUK CTa€ BcE OUIBII CEPHO3HOI0 MPOOJEMOI0 UYepe3 IOCTIMHE 3pOCTaHHS MHOTO
BUPOOHUIITBA B €BporIi Ta B ycboMy cBiTi (monaa 300 MinbiioHIB TOHH Ha pik). BonHoyac Ha 3BanuIax
BXKE 3HAXOJUTHCS TUIACTHK, OPIEHTOBHUHN OOCAT SKOTO OI[IHIOETHCS MPUOIU3HO y 5 MITBSPAIB TOHH. 3
4acoM BiH HOTPAIUIS€ B HABKOJHILIHE CEPEAOBHILE Y BUITISA1 MIKPOIUIACTHKY.

MikpormiacTuk, 1o 3a0pyJHIOE IPUPOHI BOAM, MOYKHA PO3JIUIUTH Ha JIBi MIATPYIH — NIEPBUHHUHT
1 BTOpUHHMA. J{0 MEPBUHHOTO MIKpPOIJIACTUKY BiJJHOCSTHCS MIKPOCKOMIUHI YaCTHHKH MPOMHUCIOBOTO
BUPOOHUIITBA — BiJl TpaHyJl, MPU3HAYSHHX JII BUPOOHHUIITBA TIIACTMAC IO ChepuIHUX abo aMophHUX
YaCTHHOK CHHTETUYHHUX ITOJIIMEPIB, SIKi BAKOPHUCTOBYIOTHCS MTPH BUPOOHUIITBI JTIKAPCHKHX, TIT1€HITHAX
1 KOCMETHYHUX 3aco0iB. Jlo BTOPMHHOTO MIKpOIUIACTHKY — TEKCTHJIbHI MIiKPOBOJIOKHA, a0pa3uBHi
MaTepianu JaKo(apOoBOi MPOMHCIOBOCTI 1 (pparMeHTH OibII BETHKUX IUTACTUKOBHX MPEIMETIB.
3HaYHy YaCTHHY 1X CKJIaJal0Th YITaKOBKA 1 OTHOPa30Bi BUPOOH, BKITFOUAIOUYH «010pO3KIaIHI» MTOTIMEPH.
I'mobanpHOI0 MPOOJIEMOI0, TIOB’SA3aHOK 3 MIKPOIUIACTHKOM, BUSBISIEThCSA Bennka THXOOKeaHChKa
CMIiTTeBa TUIsAMa, «Apeidyrounii ocTpiB» y MiBHIYHIA 4YacTUHI THXOro okeaHy, SIKMH CKJIaJa€ThCs
puOIM3HO 3 3,5 MINBHOHIB TOHH IIACTHKY. Ll TEpUTOpist CTAHOBUTH BEIMYE3HY 3aTPO3Y ISl MOPCHKOT
¢opu i (ayHu depe3 Te, IO ITUIACTUK HE INBHUIKO PO3KJIANAETHCS, a JIMIIE 3MIHIOE CBOIO (hopMmy,
PO3Maialoyrch Ha OLIbII IPiOHI YaCTHHKH. 1[i YaCTHHKY NOTIMHAIOTHCS (DITOTUIAHKTOHOM, SIKUH € TKEI0
uid prd 1 MOPCBHKHX MTaxiB, 1 MOTPAIISIIOTh y XapuOBHMU JIAHLIOT. 3a OLiHKaMu, mpubiusHo 86%
MOPCBKHX depenax, 36% MopchbkuX nTaxiB i 23% MOpPCHKUX CCaBLiB BKUBAIOTh MIKPOIJIACTUK Yepe3
ky. Lle cTaHOBUTH 3arpo3y JUIS MUTUX €KOCHCTEM.

MikpormacTuK TakoXX 3a0pyJHIOE TPiCHI TOBEPXHEBI BOJIM, SIK MPOTOYHI, Tak i crosui. Ha
YaCTHHKAX MIKPOIUIACTUKY MOXYTh PO3BHBATHCS BOJOPOCTI Ta OaKTepii, B TOMY YHCIIi XBOPOOOTBOPHI.
Ha HHMX TakoX MOXYTh IOTJIMHATHCS OPTaHiuHI Ta HEOopraHiuHi Mikpo3adpynHioBadi. Dpaxiii
MIiKpOIUIACTHKY, IPUCYTHI B MOBEPXHEBUX BOJAX, 3HAYHOIO MIPOI0 BUAAISIOTHCS IIijl Yac MPOIECiB
OUMIIIEHHS BOJH, 30KpeMa: mia 9ac ¢impTparii. [I[pore MikpormacTuk mommpeHnii y TUTHIN BOAI, K
OyTHIIBOBaHiM, Tak i BOJMOMPOBiAHINA. Y OyTWILOBaHY BOAY BiH IOTpAIUISE B pe3yabTaTi BUMHUBAHHS
CTIHOK 1 KPHIIIOK 3 TJIACTUKOBOT TUISIIIKKA. A Y BOJIONPOBIHY Yepe3 HEe3JaTHICTh BHIAIUTH JEsIKi HOoro
JpiOHI GpaKIii miJ1 4ac OYHIIEHHS.

[Ipobnema 3a0pyaHeHHs BOOHHMX PECYpCiB  MIKPOIUIACTHKOM  IOTpPeOye PETeNbHOro
nociipkeHHs. [InacTuk Bxe € HaUIOMUPEHIUM BHJIOM MOPCBKOTO CMITTS B OK€aHax, i Iis mpodiieMa
JMIIE TOTIpHIyeThCs. 3pPOCTaroue 3aHENOKOEHHS MIOA0 BIUIMBY IUIACTHKY Ta MIKPOIUIACTHKY Ha
JIOBKIJUIS TTiJIBUIIMIIO PIBEHb CYCIIUILHOI B3a€MOIIT Ta MONITHYHUX 3000B’s13aHb. [Tlonan 60 kpaiH Bxke
BBEJIM MOJATKH 200 3a00POHMIIH BUKOPUCTAHHS TUIACTHKY, 30KpeMa TIACTHKOBHUX NakeTiB. CTpareris,
CIpsIMOBaHa Ha 3MEHIICHHS KUIBKOCTI IUJIACTHKY B JOBKULI, € HaJ3BMYaliHO BaxJnBoio. HaBiTh
HEBEJUKI 3yCWUIS MOXYTh 3MEHIIMTH KiNBKICTh IUIACTUKY B NPHUPOIi. SIKIIO BUKHIW IJIACTHUKY
3aJMIIAThCS Ha HUHILIHBOMY piBHi, TO mpoTsaroM 100 pokiB pU3UKH, NOB’S3aHi 3 MIKPOIUIACTHKOM Y
BOJIHUX E€KOCHUCTEMaX, CTaHyTh MOIIMPEHINUMH, 10 MiABHIIUTh PU3MK Ui JIOAWHU. J[keperaom
MIiKPOIUIACTHKY € MU CaMi, KOJIM BUKOPHCTOBYEMO BUPOOH 3 Pi3HUX IUIACTMAC i CHHTETHYHHUX TKaHUH.
VY upoMy BUNAIKy Taka MepeBara IojiMepiB, sIK JOBIOBIYHICTh, CTa€ iXHIM HeqodikoM. KoxkeH 3 Hac
MOJKE€ 3MEHIIUTH OCOOMCTE CIIOXKMBAHHS IUIACTUKOBHX BHPOOIB, IO 3MEHIINThH 1X HAJIXO/KCHHS B
npUpoay. A TakoX MPUPOJIA 3aTHA BiTHOBIIOBATUCS cama, SIKIIIO i JaTH TaKy MOKIJIHUBICTb.
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IIETPYIIKA K.I., MAKCUMIOK A.B., CKYPYAHCBHKUI P.O. (YKPATHA, JIbBIB)
BILJIUB PAKETHUX OBCTPLIIB HA CTAJIMA PO3BUTOK

Hayionanvuuu ynisepcumem «JIvgiscoka nonimexuixkay
79013, syn. C. banoepu, 12, Jlvsis, Yrpaina, kateryna.i.petrushka@lpnu.ua

Abstract. The impact of the russian invasion on the ecology of Ukraine is complex and diverse.
Military activity causes large-scale and long-term environmental degradation. The experience of the
countries on whose territory military operations were conducted or are being conducted, testifies to their
powerful influence on all components of the natural environment, in particular on soils. Studies have
shown that military action has a powerful effect on the resilience of soils to combat-induced pollution.
It is currently impossible to fully assess the impact of military and terrorist actions on the environment
due to the lack of accurate information.

OcranHi BificbkoBi Aii B YKpaiHi 3poOWiu Hamly KpaiHy OIHI€0 3 HaiOinmbm 3a0pymaHEeHHX
OoenpumacamMu KpaiH cBity. Arpecop (pociiiceka ¢eneparisi) yxe 3aBIaB i IPOJOBXKYE 3aBIaBaTH
BEJIMYE3HOT IIKOM HACENIEHHIO Ta iH(PaCTPYKTypi HACEICHHUX MYHKTIB, JIe TPUBAIOTH 00IOBI 1ii. AJe
BilfHa TaKOX BIUIMBAE Ha JOBKIUIA.. OCKUIBKH BiifHA TpUBa€e, MM HE MOYKEMO 3HATH PO MOBHUI CHIEKTP
1 CepHO3HICTh 11 €KOJIOTIYHUX HACIIAKIB, OCKUIBKU 30ip MaHUX Ui MOJAIBIIOI MEPEBIPKH Ta OLIIHKH
noTpedye MOCTIHHOTO JOCTYIy. [3 BIEBHEHICTIO MOXKHA CKa3aTH, IO THCAYi BXKE 33JOKYMEHTOBaHUX
BUTIAJIKIB 3a0pyJHEHHS IPYHTY, MOBITPSI i BOJAM Ta MOTIPUICHHS CTaHy €KOCHCTEMH, Ha JKallb, OYAyTh
TIJIBKY 301JIbIITYBATHUCh.

3a BH3HAYEHHSM, CTAIICTh PO3BUTKY, CIiJl pO3yMITH SIK HOro Oe3MepepBHICTh Ta HECIIMHHICTS;
BiH HE MOJIMBH, SKIIO HOMY Ha 3aBajli CTa€ BiliHa. BiifHa 3a0paia >KUTTS AECATKIB THCAY YKpaiHIIiB,
3MyCHJIa MiTBHOHU TPOMAJISH CTaTH BUMYILICHUMH TTEPECENICHISIMU, 3HULIMIA MEPHI TPOMaJIH, 3aBaja
CEPHO3HOT IIKOJM SKOHOMIIl Ta JOBKULII. CTaIiCTh, HE KOXy4d BXKE MPO CTAJIUN PO3BUTOK, JIHCHO
BUTJISIIAE TTO-1HILIOMY.

OxkpiM HACHIJIKIB Bijl BIy4YaHHs, paKeTa cama 1o co0i CTBOPIOE HEraTUBHUHN €(DEKT 11 JOBKULISL.
Bynp-sika pakera MiCTUTh TajibHE, BUOYXiBKY Ta ieToHaTOp. HaBiTh y BUNIaiky 3HUILIEHHS BiI0OYBA€THCS
ximiuHe 3a0pyaHeHHs atMocdepu XIMIYHMMHU CIHONIYKaMH LMX KOMIIOHEHTIB. Y peallbHUX yYMOBAax
NPOAYKTH BHOYXY pakeTH Ta ii majauBa MOXYTh B3a€MOAISTH MK c0000, 3 TPYHTOBHMHU BOJAMH, 3
BOJIOTOIO TIOBITPSL Ta KHCHEM. Bilomo, 10 TUMOBUMH pPEYOBHHAMH SIKi BUKOPUCTOBYIOTHCS JIJIS
JIETOHAIT1, € Pi3HI CIIONYKH CBUHIO. SIK caM CBHWHEIb, Tak 1 Horo cnoxyku (taki sk PbO, PbO,) €
TOKCUYHMMH JUISl OpraHi3My JIIOOUHM Ta BiTHOCSATHCA 10 BHUCOKOHEOE3NeYHHX pedoBHH. HapiTh
BUOYXOBI MPHCTPOI, sIKi HE 3JETOHYBaIM MiJ Yac OOCTpUTy, 3aJIMINAIOYNCh B HABKOJIUIIHBOMY
CEPEIOBHIL, MOXYTh BCTYHNATH B XIMIUHY pEakilif0 3 IHIIMMH €JIEMEHTaMH, 0 NPU3BOIUTH [0
3a0pyIHEHHS IPYHTY Ta aTMocdepH. Lli peuoBHHHU TaKOK MOXXYTb OTPAIIMTH B I'PYHT Ta MIrpyBaTH 10
IPYHTOBHX BOJI, BIULTMBAIOYM Ha O10TY 1 JII0IeH uepe3 XapuoBHH JIAHIIFOT.

OjHak BiZIOMO, IO TiJl Yac BUOYXY pakeT i apTHIEPIHCHKUX CHAPSIIB YTBOPIOETHCS MIMPOKUI
CHEKTp XIMIYHUX CHOJIYK, BKIrouatoun okcup Byriemoo (CO), Byrnekucinit ra3 (CO,), BogsHa nmapa
(H20), 6ypuii ra3z (NO), 3akuc azoty (N20), niokcug azoty NO»), popmansuerig (CH20), napu nianoBoi
kuciaord (HCN), azor (N;), 1 3HaYHY KIJIbKICTH TOKCHYHHX OpraHidyHMX cronyk. LI pedoBuHH
OKHCIIIOIOTh HaBKOJIMIIHI IPYHTH, IepeBHHY, Topd Ta Oyaiimi. MeraneBi yigaMKH CHapsfiB, sKi
NOTPAIUIAIOT Y HABKOJUILHE CEPENOBHIIE, TAaKOXX HECYTh PH3MK 1 MOXYTh OyTH HEOE3NEUYHHMHU.
3a3BHUyUaii, YaByH 3 JIOMIIIKAMH CTaJli BAKOPHCTOBYETHCS JIISl BAPOOHUIITBA OOENPUIIACIB 1 BKIIIOYAE B
ceOe He JuIIe 3aJ]i30 1 ByIJielb, ajle TAaKOXK CIpKy 1 Mijib. Lli pe4oBUHM MOXKYTh MOTPANMTH Y TPYHT 1
HaBiTh MIrpyBaTu JO IPYHTOBUX BOJA, IO MOXKE BIUIMBATH HA €KOCUCTEMY 1 OTEHLIHHO BIIMBATH Ha
TBApUH 1 JIIo/Iel yepe3 xapuoBuil JaHwior. Ha MeHmux macmrabax, ane 3 OiIbIIOI0 Pi3HOMaHITHICTIO
BIUIMBIB, JDKEepelaMu 3a0pYIHEHHS MOXXYTh OYTH IOINKO/DKEHA BIMChKOBAa TEXHIKA, JIITAKA Ta I1HIII
3Ky 00HoBUX Niii. ToOTO MOKEMO CTBEpAXKYBATH, 110 BC1 BUSBJICHI €JIEMEHTH B IPYHTI CTBOPIOIOTh
3HAYHUH 1 Jy’Ke BUCOKUHN piBEHb 3a0pyIHEHHS IPYHTY Y MICISX paKeTHUX OOCTPiiB.
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DZHUMELIA E., DZHUMELIA V., KOCHAN O. (UKRAINE, LVIV)

CORRELATION ANALYSIS OF WATER QUALITY INDICATORS IN THE
BORDER AREAS OF ZAKARPATTIA, LVIV AND VOLYN ADJACENT TO
SLOVAKIA AND POLAND

Lviv Polytechnic National University
Lviv, 12, Stepan Bandera St., 79013, Ukraine, elvira.a.dzhumelia@Ipnu.ua

Abstract. This article presents the findings of a correlation analysis conducted on water quality
indicators in the border areas of Volyn, Lviv, and Zakarpattia, Ukraine, focusing on areas adjacent to
Poland and Slovakia. The study aims to identify relationships between various hydrochemical
parameters, including nitrates, ammonium ions, biochemical oxygen demand (BOD:s), total suspended
solids (TSS), dissolved oxygen (DO), sulphates, phosphates, and chlorides. Understanding these
correlations is crucial for assessing the impact of anthropogenic activities on water quality and informing
effective water management strategies.

Introduction. Water quality is a critical environmental indicator, especially in regions affected
by human activities. The border areas of Volyn, Lviv, and Zakarpattia are characterized by diverse
anthropogenic influences that can impact surface water quality. This study aims to analyse the
relationships between key water quality indicators to identify patterns and potential sources of pollution.
In recent years, the ecological state of surface waters in these border areas has been under increased
scrutiny due to the pressures of human activities. Agriculture plays a significant role, with the
widespread use of fertilizers leading to nutrient loading in local water bodies. Additionally, industrial
activities and insufficiently treated wastewater can introduce harmful pollutants, exacerbating the
decline in water quality. Given these challenges, this study seeks to analyse the correlation between key
water quality indicators to better understand the relationships among various pollutants and the potential
sources of water contamination in the border areas of Volyn, Lviv, and Zakarpattia. By identifying these
correlations, the research aims to provide valuable insights for policymakers and stakeholders involved
in water resource management.

Results. The study utilized hydrochemical data collected from various sampling points over the
15-years period. Key parameters analysed included: Total Nitrogen, Ammonium Ions, BODs, TSS, DO,
Nitrates, Nitrites, Sulphates, Phosphates, Chlorides. The Pearson correlation coefficient was calculated
to determine the strength and direction of relationships between these parameters. The correlation
analysis revealed notable findings. A strong positive correlation was observed between Total Nitrogen
and Nitrates (r = 0.814), indicating that increased nitrogen levels contribute to elevated nitrate
concentrations, likely due to agricultural runoff. Ammonium lons showed a moderate positive
correlation with Nitrates (r = 0.639), suggesting that both parameters are influenced by similar pollution
sources. A significant negative correlation was found between DO and BOD:s (r = -0.305), highlighting
the detrimental impact of organic pollution on oxygen levels in the water. Sulphates and Phosphates
also exhibited positive correlations with other indicators, pointing to the complex interplay between
various pollutants in water bodies. The results of the correlation analysis underscore the influence of
anthropogenic activities on water quality in these border regions. The strong correlations between
nitrogen, nitrates, and ammonium ions suggest that agricultural practices are significant contributors to
nutrient loading in local water bodies. The negative correlation between DO and BOD:s indicates that
higher organic matter content leads to decreased oxygen availability.

Conclusions. This correlation analysis provides valuable insights into the relationships between
key water quality indicators in the border areas of Volyn, Lviv, and Zakarpattia adjacent to Poland and
Slovakia. Understanding these correlations is essential for developing effective strategies to manage
water resources and protect local ecosystems from the adverse effects of anthropogenic influences.
Further research is needed to explore causal relationships and inform targeted interventions for
improving water quality.

Acknowledgment. This paper is supported by the National Research Foundation of Ukraine,
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MIHSIJIO A.A.' (YKPAIHA, KUIiB), APTUIIIKO M.B.> (YKPAIHA, JIbBIB)

IIKOJA TA 3bUTKHU 3ABJAHI HABKOJIMIIHBOMY IIPUPOJHbOMY
CEPEJOBHUIY BIMCBKOBUMMU AISAIMU P®

YWikpaincokuii naykoeo-0ocnionuii incmumym cneyianbHoi mexuixu
ma cyoosux excnepmuz CBY, ma.anatoliy@gmail.com
2 /Ivgiscvruii Haykoeo-0ocnionuii exchepmuo-kpuminanicmuunuil yenmp MBC
Jlvsiscokuut HIEKL], 79000, éyn. Konwowunna, 24, Jlvsis, Yrpaina; ndekc@lv.police.gov.ua

Abstract. The problem of combating environmental crimes has always been acute, because it had
a complex and integrative nature, which causes the destructive impact of these encroachments on the
environment with harmful consequences for people's lives and health, property, production safety, and
the state's economic system.

[Mounnatoun 3 2014 poky i 0COOIMBO BMIPOAOBXK MOBHOMACIITAOHOTO BTOPTHEHHS, BilChKa
KpalHH-arpecopa HaMararoTbCs MaKCHMANBHO 3aBIaTth IIKoau YkpaiHi. Lle crocyerbcs He mnwmie
iHQpacTpyKTypH Ta EKOHOMIKH, 3arapOHUKH I[UIECHIPSIMOBAHO TMOTIPIIYIOTH CTaH JOBKUIIS Ta
3HUIYIOTH YKpaiHChKy Tpuponay. Taki Hii € MOpyHmIeHHSM SIK YKpaiHCBKOTO TaK i MIXHapOAHOTO
3aKkoHOJaBcTBa Il BCTAHOBJICHHS XapakTepy, BEJIMYMHH Ta 3HAYYIIOCTI BIUIMBY HAa HAaBKOJIMIIHE
MIPUPOJTHE CEPENOBUIIIE, OB’ I3aHOTO 3 KOH(IIKTOM, 1 BUMOT 10 BiTHOBJICHHS MOTPeOyBaTHME MIMPOKA
OLIIHOYHA po0OTa, BKIIOYAIOYH JUCTAHIIMHE 30HAYBAaHHA 3€MJI Ta INUPOKE MOCTIIKCHHS TPYHTIB.
[TouaTkoBOO TIPOOIEMOLO /TS TOYATKY ITi€1 BXKIINBOT POOOTH € BiJICYTHICTh ICHYFOUNX CHCTEMaTHIHUX
JOCHI/DKEHB BIUIMBY Ha HABKOJUIIHE MPUPOJIHE CEPEIOBUIIE Ta PU3HKIB, SIKi MMOB’s3aHi 13 THUIMaMH Ta
CKJIQ/THICTIO €KOJIOTIYHOI IIKOU 3a3HAHOI B YKpaiHi.

Pocis MycuTh 3ammaTuTH 3a yce, 0 3HUMMIA. Y TOMY YHCHII 3a 3pyHHOBaHE NOBKiLISA. Aue
3aMaJIo CKa3aTu «POcCisi BAMHSIE €KOJIOTiuHi 3mounHmy». Lle Tpeda noBoantu. ®akramu. Ludpamu. Gaxtu
Tpeba ¢ikcyBat, undpu — odpaxysartu. Came 1bOMY — SIK paxyBaTu 30MTKH, 3aBAaHi POCIHCHKOIO
arpeciero TOBKI/LIIO, IPUPOIi — OCHOBHE 3aB/IaHHS MI>KHAPOIHOI CITUTBHOTH.

Hapasi tpuBae pobota 3 oTpumanHs penapauiil 3a Bci 3anofistHi Ykpaini 30utku. ns uporo
MiHOBKUIIS Tpalioe 3 0araTbMa MIKHAPOJHUMH OpraHi3arisMu. 30MparoThCs Ta TOKYMEHTYHOThCS
JIOKa3W TOPYIIEHb EKOJOTIYHOTO 3aKOHONABCTBAa. MIiHAOBKUIIS AOKIagae OaraTo 3yCwiib, 100
BiI0Opa3UTH HOBI MiIXOM y METOAMKAX BU3HAYEHHS ITKOAM Ta 30MTKIB BHACTIIOK 30pOiHOI arpecii
Ta OoloBuX fiif. [IpoTe yMOBHU ChOTOJIeHHS MOTPEOYIOTh CTBOPEHHS HOBUX 1 BIIOCKOHAJICHHS ICHYIOUHX
METOAMK AOCIiIKEHHS HACiAKIB MOPYIIEHb E€KOJIOTiYHOr0 3aKOHOAABCTBAa YKpaiHu. 30KkpeMa, CTaHOM
Ha KiHenp 2023 poKy 3aTBEpIKEHO 7 METOAMK, SIKi JO3BOJIAIOTH BU3HAYATH IIKOIY Ta 30MTKH 3aBlaHi
3eMJIi, IpyHTaM, aTMOC(EepHOMY MOBITPIO, BOJIHUM pecypcaM, MPUPOIHO-3aMOBITHOMY (OHIY 100
BTpArt JicoBoro (GpoHIy, aKBaTOpiil Ta HaJIp, a came:

[Mopsimox BU3HAYEHHsI IIKOAWM Ta 30MTKIB, 3aBAaHUX YKpaiHi BHACHiJOK 30poiiHOi arpecii
Pociiicbkoi ®exepariii; Meroanka BU3HAUCHHS INKOAM Ta 30UTKIB, 3aMOAiSIHUX JIICOBOMY (GOHIY
BHACiIOK 30poiiHoi arpecii Pociiicbkoi ®eneparii; Meronuka BH3HaueHHS 30WTKIB, 3aIOJiTHUX
HABKOJIMITHHOMY MPHPOJHOMY CEPEJIOBUINY B MEKaX TEPUTOPIATIBHOTO MOPSI, BHUKIIOYHOT MOPCHKOT
(exOHOMIYHOT) 30HM Ta BHYTPIMIHIX MOpPCHKMX BOJ YKpaiHu B A30BCbKOMYy Ta YOpHOMY MODSX;
Meronuka BU3HAYEHHs 30WMTKIB, 3alOAISIHMX BHACTIIOK 3a0pyaHEHHS Ta/a00 3acMIYEHHS BO/I,
CaMOBIIBHOTO KOPUCTYBaHHS BOJHUMH pecypcamu; MeToinka BU3HAUEHHS PO3MIipy HIKOJH, 3aBJaHOl
3eMJIi, [PYHTaM BHACIIIOK HAJ3BUYAWHUX CUTYyaIlill Ta/abo 30poiiHoi arpecii Ta 00HOBHUX MiH ImiJT 9ac Jil
BOEHHOTO CTaHy, MeTo/uka po3paxyHKy HEOpPraHi30BaHWX BHKHJIIB 3a0pyIHIOIOYHX PEYOBUH a00
CyMIIIl TAKMX PEYOBHH B aTMOc(epHe MOBITPs BHACIIIOK BUHUKHEHHSI HaI3BUYaliHUX CUTYyalliid Ta/abo
i1 9ac Jii BOEHHOTO CTaHy Ta BU3HAYECHHS PO3MIpIB 3aBJJaHOT IKOM; MeTo I1Ka BU3HAYSHHS PO3MipiB
BIJIIKOyBaHHs 30MTKIB, 3alOAIsIHMX JEp)KaBl BHACTIIOK CaMOBLIBHOTO KOPUCTYBaHHS HaJIpamH;
MeTtoarka BU3HaUEHHS MIKOAM Ta 30UTKiB, 3aBIaHUX TEPUTOPISM Ta 00’ €KTaM MPUPOAHO-3aMI0BITHOTO
donay BHacHi oK 30poitHoi arpecii Pociiickkoi Deneparrii.

Tox, Ykpainy yekae Hellerkuid IIJISIX BiAHOBJICHHS B yCiX cdepax (QyHKUIOHYBaHHS AEPKaBH, ¥
ToMy uucii y cdepi 30epekeHHS Ta BiIHOBIEHHS HABKOJIMWIIHBOTO IMPHUPOAHOTO CEPElOBHLIA.
BaxunBoro JaHKOK B LIbOMY IIPOIECI 3alIHUIIAETbCA €(EKTHBHE BUKOPHUCTAHHS CIIELaJIbHUX 3HAHb
CYJIOBUX EKCIIEPTiB B Taily3l €KOJOrii, 0 Mae€ 3HaYyHy pPOJIb Y KPUMiHAJILHOMY CYIOYHHCTBI 3
PO3CIIiyBaHHS 3JIOYMHIB, CIPSIMOBAHUX MTPOTH JOBKIJUIS.
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OMEJINY LIO., CABOTYEHKO O.M., HEIIOILIMBAMJIEHKO H.O.,
MUMXAJIEBUY C.C. (YKPAIHA, KAM’STHCBKE)

BILIUB CTUXIHHUX CMITHUTKIB TA 3BAJIMII HA CTAH JJOBKLLJIA Y
MPUBPEXHINA 3AXVCHIA CMY3I PIYKHA OPLIIb

Jninpoecokuii 0eparcasnuii mexniuHuil yHigepcumem
51918, syn. /[ninpobyoiscevka, 2, Kam’aucvke, Ykpaina, science@dstu.dp.ua

Abstract. The article discusses the misuse of the protective buffer zone of the Oril River in the
Dnipropetrovsk region and the impact of unauthorised landfills on its ecological state. Using remote sensing
methods, 86 violations have been identified over an area of 60.7 hectares, which constitutes 1% of the total
buffer zone area. The impact of uncontrolled waste disposal on soils, water resources, and biodiversity has
been analysed. It has been shown that pollution of the riparian zones leads to soil degradation and poses a
threat to aquatic life. The authors emphasise the need for a comprehensive approach to solving this issue,
including enhanced control and environmental education for the local population.

30epekeHHsT BOJHUX PECypCiB — OJIHA 3 OCHOBHHMX CKOJIOTIYHHMX MPOOJIEM CY4YacHOCTI, IO
0COOJIMBO aKTyalhbHa B YMOBAaX IHTEHCHBHOTO aHTPOIIOT€HHOTO BIUIMBY Ta KIIMAaTHYHUX 3MiH.
BaxmBuM acnekToOM OXOpOHM BOJHHMX PECYPCIB € 3aXUCT MPHUOEPE)KHUX 3aXUCHUX CMYT, SKi
BUKOHYIOTh POJIb MPUPOAHUX Oap'epiB, 3amobiratroun 3a0pyJHEHHIO Ta MiATPUMYIOYH EKOCHCTEMH
BOJIHUX 00'eKTiB. [IJIs1 KOHTPOJIO CTaHy WX CMYT HIMPOKO BUKOPUCTOBYIOTHCS METOAH AUCTAHIIITHOTO
30HYBaHHS 3eMIIi.

BignoBigHo 10 3aKOHOAABCTBAa YKpaiHW, MPHOEPEKHI 3aXHCHI CMYTH — I TPUPOIOOXOPOHHI
TepuTopii 3 OOMEXKEHHSIMH Ha TOCHOAAPCHKY MisibHICTh. nst piuku Opijb, IO MPOTIKae yepes
XapkiBcbky, [lontaBcbky Ta JIHIIpomeTpoBChbKY 00acTi, IMUPUHA CMYTH CTAHOBUTH 50 M.

3 MeTor BWSBJIECHHS MOpYLIEHb Yy mNpuOepexHid cmysi p. Opine Oyno mpoBeneHO aHaNi3
CYIyTHUKOBHX 3HIMKIB 3a foromoror [13 ArcGIS. Buseneno 86 BunajkiB mopyiieHs, cepes SKHX
po30paHi 3eMJIi, IPUBaTHI JIOMOBOJIOAIHHS Ta 1HIIE HEIlIIbOBE BUKOPHUCTAHHS 3eMelb. 3araibHa IJIoma
nopyueHs ckinazaae 60,7 ra, mo craHoBUTh 1% Bix 3aranbHOi MuI0Ii TPHOEPERHOT 3aXHUCHOT CMYTH.

Kpim Toro, BaxJiMBOIO MpoOJEMOI0 € CTUXIHHI CMITTE3BAIIMINA, SKI BaXKO IeHTH(IKYBATH 3a
noromororo /133. Bonn HeraTuBHO BIUIMBAIOTh HA €KOCHCTEMH, 3a0pyAHIOIOYH IPYHT 1 BOJY BaXKKHMHU
MeTajaMH{, IJIACTUKOM Ta TOKCHYHUMH PEYOBMHAMH, L0 NPHU3BOOUTH A0 Jerpajamii IPyHTIB i
3HIDKEHHS 1X POAFOYOCTI, @ TAKOX 110 3arudeni quiopu Ta payHu.

Ockinbku MpUOEpPEeKHI 3aXMCHI CMYTH PIiYOK BiJirparoTh pPOJIb TMPUPOTHHUX (UIBTPIB, SKi
3aTPUMYIOTh 3a0pyAHEHHs Nepes NOTPAIUITHHIM Y BOJY, HAsBHICTh CTUXIMHUX 3BAJIMIL Y IIMX 30HAX
3HAYHO 3HIXKYE iX epekTuBHICTH. OTHUM 13 TOJIOBHUX JIXKepell 3a0pyIHEHHS € OpraHiuHi Ta HeOpraHiuHi
BiJIXOJH, IO IOTPAIUISIOTE Y IPYHT 1 BOJY BHACIIIOK OMaiB Ta IOBEPXHEBOTO cTOKY. Lle mpru3BoanTh
JIO0 Jerpajiallii IpyHTIB, 3MEHIIICHHS TX POJIIOYOCTI, @ TAKOXK J0 3a0pyIHESHHS BOAM BaXKKUMHU METaJIaMH,
TUTACTHKOM, TOKCUYHUMH XIMIYHHUMH CIIOJTyKaMH.

3Banuia TaKOX 3arpoXKyIOTh PIYKOBHM €KOCHCTEMaM: TOKCHYHI PEYOBHHH HETaTHBHO
BIUIMBAIOTh Ha BOJIHI OpTraHi3MH, OPYIIYIOUM XapyoBi JAHIIOTH Ta CIPHYUHSIOUH 3arudens (iopu i
¢dayHn. OcoOnuBy HeOe3leKy CTAaHOBIATH BaKKI METald Ta MIiKPOIUIACTHK, SIKi HAKONUYYIOTHCS B
opranizmax. KpiM Toro, 3Bajquina BUAUISIIOTh METaH — MApHUKOBHUHN Ta3, IO CIPHUSE TII0OATBHOMY
MOTETUIIHHIO, & CHaJlIOBaHHS BIJXOJNIB 3a0pyqHIOE TOBITPS W MOXKE BUKIMKATH 3aXBOPIOBAHHS
JUXAJIBHOI CUCTEMH Y JIFOJIEH, SIKi IPOKUBAIOTh MOOIHU3Y.

st BupimeHHs 1i€l npoOiemMu HEOOXiTHO BXUTH KOMIUIEKCHUX 3aXO[(iB, 110 BKJIIOYAIOThH
CTBOpEHHS 0(illiHHMX TOJITOHIB JUISl BiIXOJIiB, TOCWJICHHS KOHTPOIIIO 33 MPUOEPESIKHUMU CMYT'aMU Ta
NIPOBEJICHHS PETYISPHUX EKOJOTIYHMX MOHITOPHHIIB. BaXJIMBHM KpPOKOM € TaKOX IiJBHIICHHS
€KOJIOTYHOI CBIZIOMOCTI HAaCEJICHHS Ta 3Iy4YeHHS TPOMaICHKOCTI /10 3aXO/iB 3 OUMIIECHHS JOBKIJUIA.

TakuM YUHOM, BIUIMB CTUXIMHHUX CMITHHMKIB Ta 3BaJIMI HA €KOJOrIYHUN cTaH piuku Opiib €
BKpail HeraTUBHUM. 3a0pyIHEHHS BOIW Ta IPYHTIB, JETpajaalis MPUPOTHUX EKOCHCTEM Ta 3arposa
3/I0pOB’I0 HACEJICHHSI BUMAraloTh HETafHOI yBaru Ta CACTEMaTHYHUX Jiii 3 00Ky SK MicLIeBOi BIaaH, TaK
i rpoManu.
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BPOHCBKA LIO., 3IHUYK I.B., BYHAK B.I'., KOMIUIIKEBHY C.A1.,
MACIJIOBCBKA O.1.,THATVYII C.O. (YKPAIHA, JIbBIB)

BIIJIUB I30JIATIB 3 30HU PUBOCPEPU COLOBANTHUS QUITENSIS (KUNTH)
BARTL. (O. KIHI'-I?KOP/I7K, MOPCBKA AHTAPKTHUKA) HA IOKA3HUKHU
POCTY INIIIHIEHUIII

JIvgiscokuil Hayionanvuull yHisepcumem imeni leana @panka
syn. I pywescokoeo, 4, m. Jlvsis, 79005, Vkpaina, e-mail: iruna.vronska@gmail.com

Abstract. The aim of the work was to characterize the influence of halotolerant, resistant to the
influence of heavy metal compounds isolates of microorganisms from the rhizosphere zone of
Colobanthus quitensis on growth indicators of seedlings of wheat Triticum aestivum L. cultivar Tybalt.
Among the studied 13 isolates from the rhizosphere of C. quitensis, 7 isolates improve the germination
of wheat seeds, 2 isolates improve the morphometric indicators of wheat, and in the case of seed
bacteriization with isolate R-584, an improvement of all investigated wheat growth indicators was found
compared to control.

BakTepii puzocdepun 3a6e3nedyroTh COMOOLTI3aIl0 MiHepanLan CIIONTYK, BUUISIFOYX OpPTaHIgHI
KHCIIOTH (4acTO TIIOKOHOBY KI/ICJ‘IOTy) cnuepo@opn abo miaHiaK, 3a0e3Medyoun pociuHy 010JI0TiYHO
JOCTYIHIMH CIIOTyKaMH ¢docdopy i meTaris. M11<p0610Ta pmoc@epn TaKoX 3a0e3mnedye 0i0KOHTPOJIb
MATOTCHIB, HABHUX y IPYHTI, IIIIXOM KOHKYPCHILI 32 [OKHBHI PEUOBHHH 1 CHHTE3y aHTUMIKPOOHHX
CIOJYK, 30KpeMa, OaKTEepiOLMHOMOMIOHMX NENTHAIB, PI3HUX KIaciB aHTHOIOTHKIB 1 JHTHYHHX
¢depmeHTiB, Hampukian, XxiThHa3 abo P-1,3-rmokaHa3. BukopucTaHHS MIKpOOPTaHi3MIB IS
PO iaKTHKY, JTIKyBaHHS iH(EKIIHHUX 3aXBOPIOBaHb POCIUH 1 TTiABUIIIEHHS BPOKaHHOCTI BCe OLbIe
[IKaBHUTh IJIFOJICTBO SIK albTePHATHBA XIMIYHHM 3ac00aM 3aXHUCTY, 30KpeMa ClIbCHKOTOCTIOAAPCHKUX.
Bimomo, 1m0 CcHMOIOHTM aHTAPKTUYHUX POCIHWH IIOKPAIIYOTh  (i3i0NOTIYHI  TOKa3HUKH
CLITBCHKOTOCIIONAPCHKUX COPTIB B YMOBax abiOTHYHOTO CTPECY.

Mertoro po6oTH OyJi0 cXapaKTepu3yBaTH BIUIUB rajlOTOJIEPAHTHUX, CTIHKUX 10 BIUIMBY CIIOJIYK
BaYKKUX METANIB 130JI5TIB MIKPOOPIaHi3MiB, BUIIJICHUX 3 30HU pusochepu Colobanthus quitensis, Ha
MOKAa3HUKH POCTY sIpoi mmenu 1riticum aestivum L. copty Tybalt.

Marepianom s pochimpkens Oynu 3pasku  C.  quitensis (o. Kinr-/Ixopmxk, Mopchka
AHTapKTHKa), OTPUMaHi B YKPaiHCbKUX aHTApKTHUHHUX EKCHequisax ynpoaosxk 2021/2022 pokis. Y
nornepeiHix podortax 3 30HH puzochepu C. quitensis MA BUALTAIN 13 130M14TiB, SIKi BiAPIZHSIIUCS 32
MopdOJIOTi€r0 KONOHIH Ta Oynu criikumu g0 BrumBy NaCl 1 cronmyk BaXKUX MeTamiB. baktepu3aiiro
HacinHs nureHuti 7. aestivum L. copty Tybalt mpoBoauiu NuUissXoM 3aMOYyBaHHSI HACIHHS YIPOJIOBK
12 rogun y cycrneHsii mociimkyBaHux Oaktepiii (ryctuHa cycnensii 5,0 3a Mak®apnangom). s
NPUTOTYBAHHS cycnensii BukopuctoByBanu 0,9 % po3umH NaCl i kynbTypy MiKpOOpraHi3MiB 3i
craionapoi $asu pocry. Iliciis 3aMOUyBaHHs HACIHHS BHCIBATM y BOIOTHii IDYHT (Maca IPyHTY Ul
kokHOi mpobu 450+£20 r). UlogenHo y rpyHT BHocwim 50 mi BojomnpoBigHoi Boau. [lmenuiio
BUPOIIyBaJK BIpo1oBxK 14 1i6 3a Temmnepatypu +20+1 °C. [Toka3HukH TpOPOCTaHHS HACIHHS TIICHUII
BH3HAYAIH YIPOIOBXK TPEThOi—BOCKMOI 1i6 pocty. Ha BoceMy 100y pocTy BH3HAYaTH BMICT CyXoi
PEHOBHHH 1 BOJIOTICTh y JIMCTKAX MIICHAIL BUCYIIYBAHHAM POCIIHHHOIO MaTepiay BIPOJIOBIK 72 TOMH
3a temneparypu 60+1 °C. Jlns BU3HAYEHHS BMICTY XJIOpOQiNy JHCTKH TIICHHI MEpEeTHPATU Y
dapdoposiii cTymii i roTryBaaud ekcTpakT y 96%-HoMmy eTaHomi. Bu3Hayald ONTHYHY TYCTHHY
EKCTpaKTy 3a 665 ta 649 HM (MaKCHUMYMHU TIOTJIMHAHHS XJ10podiny a, XnopO(blny b).

YnponoB:k nepuux 4-ox i pocTy MOKa3HHKH NPOPOCTAHHS HACIHHS MIICHUL, AKe 06pOOHIH
yciMa JOCIIDKCHIMH i30I5TaMH MIKPOOPraHi3MiB, HE 3HAYHO BIAPI3HSTMCA BiJl KOHTPOIIO, OJHAK,
YIPOJOBXK 5-Toi 100M POCTy MIIEHULI BUSBIEHO 3pOCTaHHS BiICOTKaA Ipopocioro Hacinusg Ha 30-35%
y pasi Oakrepu3anii HaciHHs i3omsaTtamu R-508, R-431, R-570, R-571, R-515, R-512, R-584, R-599.
JloBx1Ha KOpEHIB Ta MaroHiB mMiieHUNi, oopodieHoi i3omstamu R-571 ta R-584, mepesuuryBana
JIOBKHHY KOpeHiB Ta TAroHiB MIIEHHII], 06p06neH0'1' 0,9 % pozunnom NaCl. Bonoricte aHCTKIB
MIICHHIl, HACIHHA AKOi 0OpOOMIM PU30CHEPHUMH 1301TaMH, Oyia JEmOo BHINOK, MOPIBHSHO 3
KOHTPOJIEM, & CyXa Maca JHMCTKIB — HE BIAPI3HAIAcA BiJ KOHTpOm. HaifBHiumii BMICT 3araibHOro
xsopodiny, X10podiniB a Ta b, MOPIBHIHO 13 KOHTPOJIEM, BUSBICHO y JIMCTKAX MIIEHHIII, HACIHHS SIKOT
00po6wu i3omaramu R-584 Ta R-505.

OTxe, cepen mochimkeHux 13-tu 1307sT1iB 3 pusochepu C. quitensis 7 i30J4TiB TOKPALIYIOTh
MpOpOCTaHHs HAacCiHHA nuueHuti 7. aestivum L. copty Tybalt 2 130J15ITH — IOKPAIYIOTh Mopq)OMeTquHi
MOKA3HUKU MIICHAUI, a y pa3i Oakrepusallii HaCiHHS i30/1AToM R-584 BHABICHO MOKpAIICHHS yCiX
JOCHIDKYBaHUX MOKAa3HUKIB POCTY MIICHUII, MOPIBHSIHO 3 KOHTPOJIEM.
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MALYNOVSKY V., MITINA N. (UKRAINE, DNIPRO)

PRODUCTION OF SOIL MICROBIOME IMPROVER
BY AEROBIC COMPOSTING

Ukrainian State University of Science and Technology Educational Scientific Institute
"Ukrainian State University of Chemistry and Technology" 49005, ave. Nauky, 8, Dnipro,
Ukraine: opibgd@gmail.com

Abstract. The impact of intensive agriculture on the rate of reduction of the fertile soil layer is
considered. Examples of the main methods of processing cattle manure are given. A solution to the issue
of restoring the fertile soil layer is proposed.

The destruction of small biological cycles of the circulation of substances disrupts the ecological
balance of the agricultural landscape, increasing water and wind erosion and further reducing soil
fertility. Every year, 600 million tons of fertile soil, including up to 20 million tons of humus, are lost
in the world. To compensate for humus, 300 to 350 million tons of conventional organic fertilizers are
needed. The area of eroded lands increases by 100000 — 120000 hectares every year. The humus content
decreased on average from 3,2% to 2,6 — 2,8%. Agriculture in Ukraine is conducted with partial
disregard for the laws of returning nutrients to the soil. The waste of animal complexes is cattle manure,
which in its original state is an aggressive mixture with the possible inclusion of pathogenic microflora
and pests (Schlotera M. Indicators for evaluating soil quality / M. Schlotera, O. Dillyb, J. C. Munch //
Agriculture, Ecosystems and Environment. — 2003.— Ne 98.— P. 255-262 ). Therefore, in its original
state, manure should not be used as an organic fertilizer by farmers. Composting is one of the methods
of processing manure and other organic livestock waste. Currently, three main composting technologies
are used: anaerobic, aerobic, and vermiculture. The method of aerobic composting was chosen for the
study. The experiment of industrial aerobic composting was controlled by indicators of oxygen, moisture
and temperature regime. Compost was obtained from two types of substrate: the first based exclusively
on cattle litter manure (substrate 1), the second based on cattle litter manure with the addition of peat
(substrate 2). The conducted analysis of the compost showed it to be a valuable soil improver according
to the indicators given in Table.

Table 1
Analysis of indicators of compost obtained by aerobic composting of cattle manure

Indicators Compost from the substrate 1 Compost from the substrate 2
% mg /kg % mg/kg
Mass fraction of dry matter 44,68 446,8 51,68 516,8
Mass fraction of organic matter 45 450 45 450
Cgen 19,47 194,7 21,01 210,1
N 0,84/1,24 8,4/12,4 0,81/1,57 8,1/15,7
P120s 0,52/0,78 5,2/7,8 0,45/0,87 4,5/8,7
K.0 1,44/2,14 14,4/21,4 1,26/2,44 12,6/24,4
Fe 6 978,40 8 692,10
Mn 377,5 3252
Zn 68,9 63,1
Cu 36,3 39,2
Cr 17,1 21
Pb 6,9 29,3
Co 34 10,1
Ni 4,9 7,3
Cd 0,3 2,7
C:N 16:1 13:1
pH 8,8 8,6

Therefore, the processing of livestock waste by aerobic composting will reduce the risk of
contamination of soils, groundwater, and reservoirs and will contribute to the production of organic
fertilizer for the restoration of the fertile soil layer.
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JIMHHMK [J.0. TPULIYJISIK I'. M. (YKPATHA, IBAHO-®PAHKIBCEK)
ITPOBJIEMA 3ABPYJHEHHS IMTOBITPA TOHKOAUCIIEPCHUM IINJIOM

Isano-Dpankiecokuil HAYIOHATLHUL MEXHIYHUL YHIgepcumem Hagdmu i 2azy
76019 Vkpaina, m. leano-@panxiscok, eyn. Kapnamceoka, 135,
diana.lynnyk-eko211@nung.edu.ua

Abstract. Atmospheric air pollution is a serious problem today. Inhaling polluted air can cause a
wide range of diseases. In recent years, special attention has been paid to the content of fine dust in the
air. Particles with a size of 2.5-10 pg in excessive concentration pose a threat to the well-being of the
population. The first step to solving this problem is to monitor the state of atmospheric air at the local
level. The paper considers the problem of atmospheric pollution with fine dust. The results of measuring
the concentration of fine dust in the air near sources of possible pollution are presented.

3a0pyaHEeHHS aTMOC(EPHOrO TMOBITPSI TOHKOAUCIEPCHUM MUIOM € (haKTOpOM HETraTHBHOIO
BIUTMBY Ha JOBKU/UIS. [loTpanuBIM y MOBITPS YaCTHHKU MHJTY HOCTYIIOBO OCITAOTh, III0 MOXKE TaKOX
MPU3BECTH 1O 3a0pyJHEHHS TPYHTOBOTO TOKpHBY. [0 OCHOBHHX JpKEpen aHTPOIIOTEHHOTO IHITY
HaJIe)kKaTh BTOPUHHI aepo30J1i, BUI00YBHA IIPOMHUCIIOBICT, IiJIPUEMCTBA 110 epepodii OyAiBeTbHUX
MarepialliB, IPOAYKTH HEHNOBHOTO 3TOPSHHS TBEPAOTO IaluBa. BIuXaHHS TOHKOIMCHEPCHOTO ITHITY
CIpHYMHAE BUHUKHEHHS Ta PO3BHTOK 3aXBOPIOBAHb CEPIEBO-CYIMHHOI Ta JHUXaJbHOI CHCTEM
opranizmy. YacTHHKY NIy MOXYTb BOJIOJIITH KaHIIEPOT€HHUMH BIIaCTUBOCTAMHU. [10Ka3HUK 3arajabHOI
CMEPTHOCTI Ype3 BILIMB TOHKOIUCIIEPCHOTO aHTPOIIOTeHHOTO Mty ckiagae 800 Tuc. cMepTeit Ha pik.

B pamMkax TOJIROBOTO JOCHTIDKEHHS OyJO0 TPOBEASHO BHMIPIOBAaHHS KOHIICHTpAIii
TOHKOAMCIIEPCHOTO TMMWIy OIS JpKeped IMOBIpHOTO 3a0pyAHEHHsS (3ali3HMYHA KOJIis, MIOcCe,
BUPOOHUITBO OpyKiBKHM). BUMiproBaHHSI MPOBOJUIIKCS 32 JOIIOMOTO0 aHaiizaropa mositps Qingping
Air Detector Lite, sskuii 3a0e3rnedye m'STh BUMIpIOBaHb JaHUX, BKIodaroun PM2.5, PM10, C02,
TeMIieparypy Ta BoJjoricTs. Ha Tabmmi 1 BimoOpaskeHO pe3ynbTaTH BUMipPIOBaHb.

Tabnuys 1
Ioka3HUKH AKOCTi NOBITPSI
Micue Binoopy | PM10(mkr/m?) | PM2.5(mxr/M?) | CO2(ppm) | Temnepatypa(°C) | Bomnoricts(%)
VYcepenneni (15 xB)
Kouist 18 17 416 14,94 46,8
BupoOHHIITBO OpYKIBKH 30 29 417 6,28 86,6
occe 12 12 401 11,5 67
MaxkcuMalTbHI 32 9ac BUMipPIOBaHHS
Koist 21 24 416 15,1 54
BupoGHHIITBO OpYKiBKH 40 41 417 6,3 87
Ilocce 14 13 401 11,6 67

[pumitka* PM -TOHKOIUCIIEPCHI YaCTUHKH.

3rigHo Tabmuui | KOHUEHTpalis TOHKO AMCIEPCHUX YAaCTHHOK 3aJ0BIBHOTO PiBHS 1 MOXKYTh
BUKJIMKATH HE3HAYHHUHA TUCKOM(OPT y UyTJIMBHX JI0/IeH Npy BAuxaHHi. HaiBuin koHUeHTpanii numy
3aikcoBaHO Ha TEPUTOPIT MiIIPUEMCTBA 110 BUPOOHUITBY OPYKiBKH.

OTxe, 3a0pyIHEHHS IOBITPS TOHKOAUCIIEPCHUM IHJIOM € CEpHO3HOIO 3arp03010 sl HACEICHHS.
ToHKO IUCTIEPCHI YaCTUHKH, IOTPANKBIINA B OPraHi3M, 3yMOBJUTIOTH BUHUKHEHHSI PSAAY 3aXBOPIOBAHb.
Ha nmocnimkyBaniii TepuTOpii He BUSBIECHO CYTTEBHX IepeBHIICHb. [IpoTe, HEOOXIMHUM € MOCTiHHHUN
MOHITOPHHI' 32 CTaHOM aTMOC(EpHOTrO TOBITPS, 30KpeMa, B 30HI BIUIMBY IIiJIIPUEMCTBA TIO
BUPOOHUITBY OPYKiBKH.
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BOPJIYH M.L!, COKOJIOBCbKUI £1.1.2 (YKPATHA, JIbBIB)

THO®OPMAIIIMHA TEXHOJIOI'TSA AHAJIIBY TA NPOIHO3YBAHHS
3ABPYJHEHHSA BOAOUM PIYOK 3 BUKOPUCTAHHAM
MYJIbTH®PAKTAJIBHOI'O METOAY

! Ivgiecvkuii nayionanvnuii ynisepcumem imeni leana @panxa
79000, syn. Yuisepcumemcoka, 1, Jlveis, Ykpaina, webmaster@Inu.edu.ua
2 Hayionanvnuii ynisepcumem Jlvsiscoka nonimexuixa
79013, eyn. C. banoepu, 12, Jlvsis, Yrpaina, coffice@lpnu.ua

Abstract. This paper explores multifractal analysis for the selected time series water pollution
data set and further prediction based on BOD measure with ARFIMA fractal model. MMDFA algorithm
is applied for estimating the fractal differentiation parameter of the ARFIMA. The obtained results are
compared with similar obtained with autoregressive ARIMA model using RMSE and MAPE metrics.
The study reveals an enhancement in accuracy with the use of combination of multifractal analysis and
fractal methods for water pollution prediction.

I'ociomapcbka AisSIBHICTH JIOAWHHM 3MIHIOE BOJHE CEPEINOBHUINE, CHPUYMHSIOYM IOIMIMPEHHS
3a0pyaHuKiB. OCHOBHI JKepena — MPOMHUCIIOBI, TOOYTOBI Ta CIIbCHKOTOCTIONAPCHKI CTOKH, SIKi IOPOKY
BUKHJIAIOTH 15 mMipa. ToHH 3a0pyaHeHs. [IpuponHi dhakropu, Taki sk BUBITPIOBAHHS, 3MiHA KIIIMaTy Ta
CTUXIiWHI JHXa, TaKOXX BIDIMBAIOTh Ha SKICTh BOJAW, TOMY PO3YMIHHS UYMHHHKIB Ma€ BHpIIIabHE
3HAYCHHS JUIS YIPaBIiHHS LI€I0 SKICTIO B PIYKOBUX OacelHax, a TaKoX MPOTHO3YBaHHS IHX 3MiH y
MaiiOyTHBOMY.

[louaTkoBuME naHuMH, siki Oymm B3sTi 3 data.gov.uk, 3 manumu 1990-2018 pokiB, BuCTynamm
HeoOpOOJICH] JIaHl 3 MOHITOPUHTY PIivOoK, Jie 3aMipu poOwimncs 1-2 pa3u Ha MICAIb 1 OXOILUIIOIOThH TaKi
napaMeTpH, SK JIy)KHICTh, Oioximiune cioxuanus kucHio (BCK), kuceHb, Mijib, 3aJ1i30, HITPAaTH, aMiak
tomo. st mocmimkenus BuOpano piuky Kyoiin (IliBniuna Ipnanmis) 3 458 3amipamu. Sk Kio4oBy
XapaKTepUCTUKY AJIsl OLIHKK 3a0pyneHocTti piuku Oyno obpano BCK, ognak momepenHbO 10BeEIOCs
OYMCTHUTH JiaHi Yyepe3 BiJICYTHICTh IIbOr0 TIOKa3HHUKA B JISAKUX 3aMipax.

Ilepen MonenroBaHHSIM HEOOXiAHO BHU3HAYMTH BIACTHBOCTI YacOBUX pSAIIB s BHOOPY
BianoBimHOI Mozeni. OCHOBHUM KPOKOM Oyja JIEKOMITO3HIIIS PsIy, SKa MOKa3aia HasBHICTh TPEHY,
BiJICYTHICTh CE30HHOCTI Ta Oistoro mymy B 3anumkax. 3 rpadixy ACF, To6to rpadiky aBTOKOpesIiit
4acOBOI'0 Psjy, MOKa3aHO, M0 ACSIKI YacOBiI 3aTPUMKH BUXOASATH 3a MEXI IHTEpBaJy JOBIpPH, IO
BUpaXKa€ 3aJICKHICTh 1 TOUKOBHH edekT moBroi mam’sTi. A 3aBISKH JBOM B3a€MOJOIOBHIOIOUUM
cratuctnyanM TectamM ADF ta KPSS BuBeneno, mo dacoBuit psg cramioHapHui. OmiHEHO
MYJIbTA(QPAKTAIBHI BJIACTUBOCTI YacoBoro psay 3a gomomororo MFDFA (MultiFractal Detrended
Fluctuation Analysis). 3 pe3ynbTaTiB bOro METOAY BH3HAUEHO, IO HAII YaCOBUH Psa Mae JOBOII
BEJIMKY CTyHiHb MynbTH(pakTambHOCTI 1 mokazHuk BCK mis Hamoro wacoBoro psay € HOBOdi
HEYyTJIMBUN JI0 OUTBININX BEJMYMH JIOKATbHUX (UIyKTyariid. Takok OTpUMaHO MOKa3HHK XepcTa, 3
AKOTO OyJI0 OTpHMaHo mapamerp ¢pakrtaipHoro nudepennitoBands (d) a1  TOAAIBIIOTO
MO/JICITIOBAHHSI.

Jns Bu3zHaueHHsT ontuMaiibHOI (paktanpHoi mozmeni ARFIMA (AutoRegressive Fractionally
Integrated Moving Average) cnepiny Oyino (paktaibHO Au(EPEHIIHOBAHO YacOBUH psij, 1100
MIOBHICTIO YHUKHYTH BIUIMBY TpeHy B HamoMy dacoBomy pafi. [lo 3nauennto pynkuit ACF ta PACF
BU3HAYEHOTO JU(EPEHLIHOBAHOTO DSy MOXKHA BUAUIUTH KUIBKICTh THX 3HAYyLIMX 3aTPUMOK, IO
3HAYCHHIO SKHX MOXKHa OyJie BU3HAYATH MaKCHMallbHe 4nciio s napamerpiB AR(p) 3 rpadiky ACF
ta MA(q) 3 rpadixy PACF BinnosigHo. Ilicns Bu3HaueHHS MOXKJIMBHX 3HaueHb Hopsaky AR(p) Ta
MA(q) npoBoauBcst BUOip onTUMainbHOI GpakTanbHOi Mozeni o ouinni RMSE 3 ornsigy Ha pisHUIIO
MIXK TECTOBMMHM JaHUMH 3 BUKOPHCTAHHAM OIliHeHOro MetogoM MMDFA mokasHuka d.

ExcrniepuMeHTH 3 pPi3HMMH 00CATaMd TPEHYBAJIBHHX 1 TECTOBHX JAHWUX IMIATBEPIWIH, IO
¢pakraneHa mozenb ARFIMA nae kpamii pe3ysibTaTH NPOTHO3YBaHHS 3a0pyIHEHOCTI BOAONM
nopiBHsAHO 3 ARIMA (AutoRegressive Integrated Moving Average). Lle BUAHO 3 OLIIHOK TOXHOOK,
takux sk RMSE i MAPE, mo mokasye mepesary ARFIMA HaBiTh aJis cTamioHapHUX PSIIiB 3
MiHIMaJIbHO BUPAKEHOIO TOBrOIO MaM'SITTIO.
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XJIOBUCTOB €.B., COBA JI1.O. (YKPAIHA, K1IB)

JNHAMIKA EKOCUCTEMHMUX IHOCJIYT BIOTOIIIB
KOPOCTHIIIBCHKOI'O KAP’EPY TA MOT'O IPUBEPEKHUX CUCTEM

Hayionanvnuii ynisepcumem «Kueso-Moeunsancoka akademisy
046535, syn. I pucopis Crxosopoou, 2, m. Kuis, Ykpaina, e-mail: l.sova@ukr.edu.ua

Abstract. Peculiarities of key ecosystem services of artificial non-flowing reservoirs of Ukraine
have been studied and systematized. It was established that the ecosystem services of flooded quarries
are the least researched among them. Emphasis is placed on the study of the dynamics of ecosystem
services of the biotopes of the Korostyshiv quarry and its coastal systems.

B VYkpaini kpiM NOpuUpoaHUX, € Oararo INTYYHHX BOJOWM, J0 SKHX HAaJCKaTh CTaBKH,
BOJIOCXOBHIIIA, KaHAIH, IITY4HI 03epa (3aToIuieHi Booto Kap'epr). OCHOBHI XapaKTEPUCTHKH ITYTHAX
HENPOTOYHHX BOJIOWM CHCTEMAaTH30BaHO B Tabmui 1.

Tabnuys 1
IITy4yHi HempoTo4YHi BofoliMu YKpaiHu®
Buan Busznauenns Oco0auBocTi Mpuxnaau
CraBku [eperopomxeni rpedasimu yactuHu | BukopucroByrotbess | B Ykpaini HamiuyeTbcs Maibxe 29 THCId
HEBEJIMKNX PIiYOK abo 3amoBHEHI | Uit PO3BEJICHHS
BOJIOIO GaJIKu puOH Ta BIIIOYNHKY
BopmocxoBuma | Benuki mTy4Hi BOZOHMH, CTBOpEHi | YTBOPIOIOTH HaiiGinpmri 3 HUX CHOpPYIKEHO Ha
JUIL  HarpoMa/UKEHHS  BOAM 1 | Kackam: rpyny, | dninpi (Kwuisceke, KaniBceke,
MOJANBIIOrO ii BHUKOPHCTaHHSA Ta | PO3MIIICHY Kpemenuyupke, [IHIIpoa3epKUHCHKE,
PETYJIIOBaHHS CTOKY PIUKHM NPOTSArOM | ycTynamu 3a Tediero | JIHinpoBcbke); snuwyene Kaxoscvke
poky piuxu 8000Cx08ULe
HItyyni o3epa | 3aToruieHi Bojamu Kap’epu, B sikux | Halfuacrime CoJIOTBHHCBKI COJISHI o3epa,
(3aromeHi MPUMTUHEHO BHUIOOYTOK KOPHUCHUX | BUKOPHCTOBYIOTBCS | SIBOpiBCHKE 03epo (Ha MICII cipyaHOTO
BOJIOIO KOIaJINH K JoKawii it | xap’epy), KopoctuiiBcbkuii
Kap’epn) BiZIMTOYHHKY (3aToruleHni BOJOIO IPaHITHUI Kap'ep)

*/ocepeno: cucTeMaTH30BaHO Ha 0cHOBI [Boau cyxonomy Ykpainu. URL: https://geografiamozil2.jimdofree.com/]

Cepell WITyYHHX HEMPOTOYHUX BOJOHM HalMEHIN MOCHiIPKEHHMH € €KOCHCTEMHI MOCITyTd
Kap’€epiB, 3aTOIICHUX BOJIOKO. X OCHOBHI XapaKTEPHUCTHKH MPECTABICHO B TaOJIHUII 2.

Tabauys 2
ExocucTeMHi mocJyru liTy4yHux osep (kap'epis)*
Buau mocayr OcobauBocTi
3abe3neuyroui MOCTauaHHs TPYHTOBHUX PECYPCiB, AOCTYI IO TPaHITy, MICKY, KAMEHIB TOIIO; MOCTaYaHHSI BOJHUX
MOCITYTH pecypciB: [K JLKepeso BoAU abo JUIs IPOMUCIOBOTO BUKOPUCTAHHS; PUOOIIOBIIS
Perymoroui Ta KOHTPOJIb €pOo3ii Ta 3aTpUMaHHs BOIM; YIOOpEeHHS IPYHTY; OUHILEHHS MOBITPS Ta BOIU POCIHHHICTIO,
MATPAMYOY1 [0 POCTEe HABKOJIO Kap'epy; KOHTPOJIb MIKPOKIIMATy; MiATPUMKA MICIIEBOTO OIOPI3HOMAHITTS 5K
HOCJIYTH YHIKQJILHOTO CePEIOBHUINA TSl PO3BUTKY Pi3HOMAHITHUX BUIB (GJopu i payHu
KynbTypHi pekpeariiiiHa WiHHICTB: Kap'ep MO)Ke OyTH BHKOPHCTaHHH SK MiCIe Uil BIAMOYMHKY, MiKHIKIB,
HOCJIYTH HPOTYJISTHOK Ta CIIOCTEPEKEHHS 3a AUKOIO IPHUPOJIOI0, TPEHYBAHHS AJBIIHICTIB;
€CTeTHYHA IIHHICTh: JTAaHAMA(THICT Kap'epy MOXKE CTBOPIOBATH KPACHBI KPa€eBUIH

* [lxxepeno: po3podneno Ha ocHosi [CICES. 2023. URL: https://cices.eu/]

Busnavenns Oioronis KopocTumiiBcbkoro kap’epy Ta ioro npuOepexHuX CUCTEM 3A1HCHIOBAIN
BianoBiHO 10 HamionanmeHOTO Karanory OioTomiB YKpaiHu. 3araibHE OIIHIOBAaHHS E€KOCHUCTEMHHX
nocayr npooawiu BianosigHo mo kinacudikamii CICES, i3 ypaxyBaHHSIM METOIMKH Ta OLIHOK P.
Kocransu. 3a pesynbraTaMd  NIPOBEACHOTO  JOCTIDKCHHS  BapTICHUX  OIIHOK  OloTomiB
KopocrumriBcbkoro kap’epy (3a 5 KaTeropisMud €KOCHCTEMHHUX IOCIYT) BHU3HAYEHO, IO HAWOiIbII
HEePCIIEKTUBHUMU TIOCIYTaMK MOXKYTh OyTH moBokeHHs 3 Binxxomamu (3 351,6 §) ta pexpeartis (1 159,2
$). Tlomampimni MOCHIPKEHHS MAalOTh TMEPCICKTHBH B HANMPSIMKY MOTJIHOICHOTO TEOPETHUKO-
METOAOJIOTIYHOTO ~ OOTPYHTYBaHHA ¥  PO3pOOJEHHS BITYM3HSHOTO MEXaHI3My  OIIHIOBaHHS
€KOCHCTEMHHUX MOCIIYT TIOBEPXHEBUX BOJI, 30KpeMa MPICHOBOJHUX €KOCHCTEM HEMPOTOYHHUX BOAOIM, B
YMOBaX BiJTHOBJICHHS ITiCJISI MIJTITAPHOTO BTPYYaHHS 13 MO3HINIH €KOCHCTEMHOTO MiAX0AY B KOHTEKCTI
3arajabHOI €KOJIOTIYHOT OIIHKH.
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KOJIMAKOBA B.M. (YKPAIHA, KUIB)

OBI'PYHTYBAHHS BAPTICHOI'O BUMIPY OLIHIOBAHHSI 3bUTKIB
IMPUPOJHUM PECYPCAM BHACJIITOK BIMCBKOBOI AT'PECII

Incmumym oemoepagpii ma npobaem saxocmi scummsa HAH Ykpainu
01032, oynveap T. Lllesuenka, 60, Kuis, Yxpaina; e-mail:vnkolmakova@gmail.com

Abstract. The assessment of damage to natural resources as a result of military aggression is one
of the key issues in the process of the future post-war reconstruction of Ukraine. However, in the current
methods when calculating the amount of damage to natural resources, the emphasis is only on the actual
cost of losses, real damages and lost profits. It is proposed to take into account direct and indirect losses
of destroyed or disturbed ecosystem services in the context of the ecosystem approach when
substantiating the cost dimension of assessing damage to natural resources.

BapricHe oniHOBaHHS 30MTKIB IPUPOTHIM pecypcaM BHACIHIIOK BICHKOBOI arpecii € OHUM 13
KIFOYOBHX IHTaHb y TMPOIECi MaiOyTHHOTO IICISIBOEHHOTO BiTHOBIEHHS YkpaiHu. CydacHUM
HOPMATUBHO-TIPABOBUM HIATPYHTAM JUIS PO3pOOKH CTPATETIYHOTO IUIaHY MaiOyTHBOTO MOBOEHHOTO
BiJTHOBJICHHS JTOBKLJUIS, HAcaMIIepe/l, OI[IHKK PO3Mipy €KOHOMIYHHMX 30UTKIB NPUPOJIHUM pecypcam,
3aB/IaHUX ITiJl 9ac BifHW, € YMHHI MeTOAMKH (Hapasi ix 7), ski Oymo po3pobieHo 3rigHo [loctanoBm
Kab6inety MinictpiB Ykpainu «lIpo 3arBepmkenns [lopsaky BU3HauYeHHs IIIKOIN Ta 30MTKIB, 3aBIaHAX
VYkpaini BHacIiok 30poiiHoi arpecii Pociiicbkoi @enepamnii» Big 20.03.2022 p. Ne 326. BiamnosigHo 10
3aTBEPIKEHUX METOAMK, JlepikaBHOIO EKOJNOTIYHOK I1HCHEKI[iero YKpaiHM 3 T[OYaTKy BiifHH
MIPOBOMIATHCS OPIEHTOBHI pO3paxyHKH 30WTKiB, 3aBJIaHUX MPUPOTHUM pecypcam (Tabdm.1)

Tabruys 1
30MTKN NPUPOIHUM pecypcaM BilIOBiHO 10 3aTBEepAKEHUX METOIMK, MJIPA I'PH.
3aBnani 30MTKH Y Tomy umcai B po3pi3i KaTeropiii BIVIMBY Ha JOBKIJUIS
ATtmocdepHe 3eMelnbHI pecypcu Bogani pecypcu 3o
HOBITPsI
Bceboro 2638 774 1150 85 628
BT. 4., % 100,0 29,3 43,6 3,2 23,8

>xepeno: po3paxoBano aBTopom 3a Exo3arposa. O¢imiitanii pecypec MiHicTepcTBa 3aXUCTY AOBKULIS Ta IPHPOJHUX PECYPCiB
VYkpainu. [Enexrponnnit pecypc] — Pexxum moctymy: https://ecozagroza.gov.ua/.

Otxe, sik BUIHO 3 Ta0J1. 1, 32 HAIMMU PO3paxyHKaMu, HAWO1IbIIe 30UTKIB 3aBIaHO 3eMEIbHUM
pecypcam (43,6%), atMmochepHOMy TMOBITPIO Ta HpUpPOAHO-3anoBigHOMY GoHay — 29,3 ta 23,8 %,
BIZMIOBIAHO, HaliMeHILIe — BOAHUM pecypcam (3,2 %).

3riIHO TPAAMIIMHOTO MiAXOMYy, TEPMIH 30UTKH — 1€ BaPTICTh BTPAYCHOTO, MOMIKOKEHOIO Ta
(ab0) 3HMIIEHOTO MaiiHa, IO 3a3HAI0 PYHHIBHOTO BILTUBY BHACTIAOK OOMOBUX Iil, TEPOPUCTHIHUX
aKTiB, JUBEPCiid, pakeTHO-O0OMOOBUX yAapiB B Xoai 30poiiHoi arpecii P®, a takoxx po3mip BUTpar,
HEOOXIJIHUH JUTS BiJTHOBJICHHsI MOPYIICHOTO TpaBa (peaibHi 30MTKH); Ta/abo po3Mip J0XOay, SKWH
MOCTPaKIAIUN MIT O OJIepKaTH 38 YMOBH BiICYTHOCTI 30poiiHOoi arpecii P® (ymyiena urona). Omxe,
NpY BU3HAYCHHI TEPMiHYy 30MTKH aKLEHT 3p00JIeHO Ha TPHOX MOTO KIIFOYOBUX CKIAIHUKAX: (pakTHUHIN
BapTOCTI BTpaT, BUTpaTax (peajbHUX 30MTKAX) Ta yIylieHiid Buroi. ToOTo 1o CyTi YMHHA METOI0JIOT s
OIIIHKH 30MTKY I'PYHTYEThCS Ha KOHIEIIT IIUBIIBHOT BIJMOBIIANIBHOCTI 3a «TPATUIIIHHY IIKOLY», TOII
SK BTPAaTH €KOCHCTEMHHUX MOCIYT Ta €KOCUCTEMHHUH MiJXiJ HE BPAaXOBYIOTBCS.

[Ipote, Ha Hamly AyMKY, BpaxyBaHHS BTPAaT €KOCHCTEMHHUX MOCIYT, 3alOJiTHUX MPUPOTHUM
pecypcaM BHACIi0K 30pOiHOT arpecii pd, 3Ha4HO MOMIMOJIIOE i TOTIOBHIOE 3arajibHy OLIHKY 30UTKIiB
3a paxyHOK BKJIFOUEHHS [0 ii CTPYKTYpH BTpAau€HUX BIACTUBOCTEH/(PyHKLIH MPUPOAHUX pECYPCiB, SIKi
HE BPaxOBYIOTbCS 32 YMHHUMH OQIIIMHUMH METOIMKaMH. 30KpeMa, L€ CTOCYETbCA MNPSMHUX Ta
OTIOCEPEIKOBAHUX BTpAT 3HUINCHUX YW IMOPYIICHUX EKOCUCTEMHHX IOCIYT Y HaTypalbHOMY Ta
MOHETapHOMY BUPa3i, BApTICHUX IMOKA3HUKIB Ta PUHKOBUX MO3HIIIH KOHKPETHUX MIPUPOIHUX PECYPCIB
y mporieci BIHCBKOBHX [ii TOLIO.
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COYEHIHOBA 1.0., MATACH H.I. (YKPATHA, MUKOJIAIB)

AHAJII3 CTAHY ATMOC®EPHOI'O MOBITPS Y M. MUKOJIAIB JIO TA HICJIS
IOBHOMACIHITABHOI'O BTOPTHEHHS P® HA TEPUTOPIIO YKPATHH

Hayionanvnuii ynisepcumem xopabaedyoyeanns imeni aomipana Makaposa
54025, np. I'epois Yrpainu, 9, Muxonais, Yxpaina; nataly.magas@gmail.com

Abstract. Monitoring the state of the atmospheric air during military operations is particularly
relevant. After all, new sources of pollutant emissions have emerged, and the spatial distribution of
emission sources related to the destruction of infrastructure and industrial facilities and the use of
ammunition has changed. The analysis of changes in air quality in Mykolaiv after massive shelling and
bombardment revealed a clear dependence of changes in pollution indicators on the impact of hostilities.

BiiicpkoBi KOHUTIKTH € 3HAYHUM (PaKTOPOM 3a0pYIHEHHS HABKOJUIIHBEOTO cepefoBUia. Born
MalOTh SIK TMPSMHIA, TaK 1 OMOCEPEIKOBAaHWI BIUIMB Ha CTaH IOBITPs, BOIXHUX PECYpCiB, IPYHTIB Ta
OiopizHomaniTTs. CydacHi 30pOoiHI KOHQUIIKTH YacTO CYNPOBOKYIOTHCS BHKOPHCTAHHSM Ba)KKOTO
030po€eHHs, 00cTpinamu iHGPACTPYKTYPHUX 00'€KTIB, XIMIYHIMU BUKUIaMU Ta TIOKEKAMH, 1110 ICTOTHO
BIUIMBAIOTh Ha SIKICTh MOBITPs. B YkpaiHi B yMoBax BiiiHH, ska TpuBae 3 2014 poxy Ta 3aroctpuiacs B
2022 poii, CHIOCTEPIraeThCs IMOCTiIHHE 3a0pyAHEHHS aTMOC(EPHOrO0 TOBITPS, OCOOJIUBO Y
npupOHTOBUX pErioHax, TakWx AK MwukomaiBcbka o00nacte. 3a0pyaHEHE TOBITPS MiCTUTh
npibnomucnepcHi wactku (PM), okcuam a3oTy, 4agHWI ra3, cipyaHi CIONYKHM Ta 1HINI TOKCHYHI
PEUOBHHH, SIKi MOXYThb IMPHU3BECTH JO CEpHO3HUX 3aXBOPIOBaHb JUXAIBHOI Ta CEpPIEBO-CYAMHHOI
cucteM. MeTO [aHOTO MOCHiPKEHHS € BH3HAUEHHS Ta aHaji3 3MiHM pIiBHIB 3a0pyIHEHHS
aTtMoc(epHOro oBiTpst y M. MUKOIaiB BiJl BIUIMBY BOEHHUX Iiil.

Micto MukonaiB € OJHMUM i3 THX, IO ONHHWIKNCS B CHIlEHTpI OOMOBUX il micis
MMOBHOMAIIITA0OHOTO BTOPrHEeHHs pd Ha Teputopito Ykpainu. Perion HeoqHOPa30BO 3a3HaBaB 00CTPLIIIB
i 6ombapayBaHb, L0 NPU3BEJIO 10 CYTTEBOro 3a0pyaHeHHs aTrMoc(epHOro MoBiTps. 3a JaHUMHU
€KOJIOT1YHOTO0 MOHITOpHHTY 3a mepiox 2022-2024 pokiB, piBeHb KOHIEHTpaIlil IpiOHOINUCIIEPCHOTO
ity (PM2.5 1 PM10) y noBiTpi MukonaeBa 3pic y Kiibka pa3iB OPIBHSIHO 3 JOBOEHHUM TIEPiOIOM.

3a pe3ynbTaTaMu aHali3y CTaTUCTUYHUX JAaHUX, 3HAYHI OOCATM BHMKHIIB 3a0pyAHIOIOUHX
PEUOBMHHU Y JIOBOEHHUX NEpioJ HAaIXOAWIM BiJl CTAL[iOHAPHUX JpKepell. 3 MOYaTKy BOEHHHMX [ii
3arajibHAK 00’€M BUKHIIIB IIMMHU JDKEpEIaMi 3HAYHO 3MEHIIMBCA, 10 MOXKHA TOSICHTH OOMEXCHHSIM
eKCIuTyaTallii BUpOOHNYOro 001 JHaHHS Ta IPUITMHEHHSM IXHBOI POOOTH.

Y n1oBoeHHMH Tepiof Yy MOBITPSIHOMY MNpocTopi M. MukomaeBa OyiaM XapaKTepHHUMHU
NIepeBUILIEHHS TpaHYHO JonycTuMux koHnenTpaniil (I'/IK) popmanbaeriny, TiokcHIy a30Ty, OKCHILY
BYTJICIIO. XapaKTepHUM OYJIO He JIUIIIE TIEPEBUIICHHS PiBHSA cepennbono0oBux ['JIK, a it MakcuMaibHO
pazoBux KoHueHTpauii. HaiiOinema xpatnicte nepeuiieHHs I'JIK (mo 8 pasiB i Bume) Oyna
xapakTepHa ais popmansaeriny. [lepesumenns I'IK 611 xapakTepHe 715 TEIJIOro nepioay poky. B
3araJlkHOMY, CTaH HOBITpAHOrO OaceiiHy y M. MukomaiB xapakTepu3yBaBcsl SIK «3a0pyIHEHHN» Ta
«CWJIBHO 3a0pyTHEHUI.

s mocmiJpkeHHs BIUIMBY BiICBKOBHUX [JIill Ha CTaH aTMOC(EpPHOro MoBiTps OyJiM BUKOPUCTaHi
JaHi 3 ycix craHuidi MoHiTopuHry B pagiyci 100 kM Big wmicus iHOounaeHty. Yepes3 moTeHUiiHY
00MEKEHICTh 3aralbHOJIOCTYIHOT iH(opMaIlii mpo pakeTHi 0OCTPIIM Ta MOMKEXKI, aHAII3 TPYHTYBABCS
BUKJIFOYHO Ha albTEPHATHBHUX BUMIpax Ta JAHWX CTaHIIH rpOMajiCbKOro MOHITOpUHTY. Pe3ynbraTu
aHaJizy JaHMX CIIOCTepEeXEHHs, sIKi (hiKCyBaJCh MICIsl MacOBaHMUX OOCTpiNiB Ta BUOYXiB BHACHIIOK
BOEHHHX JIii, MATBEPAMIN 30UIbIIEHHS KOHIEHTPAII He JuiIe ApiOHOANCIIEPCHOTO NIy, ale i iHmi
3a0pyIHIOIOYI PEYOBUHHM, TAKUX SIK aMiak, (popMalbaerij Ta okcua Byriemto. [Iporsrom HacTynmHuX 12,
24 148 ronuH KOHLEHTpais 3a0pyTHIOIOUMX PEUOBHH MOCTYIOBO 3MEHILTYBaIacs, 110 MOXKHA OSICHUTH
X pO3CilIOBaHHSIM BITPOM 1 OCAIKEHHSM.

e cBiAUUTH MPO JIOKAIGHUIA XapakTep MOJil, siIKa CIPHUYMHMIA BHKHJ BEIUKOI KiILKOCTI
JPiOHOIMCIIEPCHOTO MUy Ta 1HIMMX 3a0pyaHIo0urnx pedoBrH. [ToniOHa nuHamika Oyna 3adikcoBaHa
Ha BCiX CTaHLISX, HE3AIEXKHO BiJl MICIs PO3TAlIyBaHHS, ale piBHI 3a0pyAHEHHS MOTJIM BiJIPi3HITUCS
yepes pi3Hy BiAMaJICHICTh BiJ MICITI aBapii.

Otpumani pe3yabTaTH JOCITIHKEHHS € BAXIMBUMHU Ta MOXYTh OyTH BHKOPHCTaHI s (ikcarlii
3JI0YMHIB, TOB'SI3aHUX 13 3a0pyAHEHHSIM aTMOC(EPHOTO MOBITPS BHACHIIJJOK BOEHHHX JIiH.
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TAHUYK M.M., TAHUVK K.O., IIABAHOB J1.1. (YKPATHA, 3ATTIOPIIOKST)

AHAJII3 TEILIOBUX AHOMAJIIM HA TEPUTOPII 3AITIOPI3BKOI OBJIACTI
METOJAMU CYITYTHUKOBOI'O MOHITOPUHIY

Taspiticokuti OepocasHull azpomexnonociunuil ynisepcumem imeni JImumpa Momoprnozco
690006, syn. Kykoscvrozo, 66, 3anopidcocs, Yrpaina, ganchukmn@gmail.com

Abstract. Ha ocaoBi qanux FIRMS npoxykry MODIS (Terra, Aqua) 6y710 CKJIaIeHO KapToCXeMy
MIOIIUPEHHST TOXKEeX Mo Tepuropii 3amopizpkoi obmacti B mepiong 18-25.09.2024 poky. Amnamis
KapTOCXEMH [1aB 3MOTY BH3HAYUTH OCOOJMBOCTI MOIIMPEHHS MOXKEX B Yaci Ta mpocTopi. B ymoBax
BEJICHHsI OOMOBHUX il 3aCTOCYBaHHS 3aCO0IB CYNMyTHUKOBOTO MOHITOPHHTY MOXKHA BBa)KaTH YW HE
€IMHIM aIbTEPHATUBHAM CITIOCOOOM OTPHMAHHS OUTBII-MEHII JOCTOBIPHUX JTAaHUX.

B pe3ynbTati BeJicHHS aKTUBHUX OOHMOBHX JIiii B MeXax 3amopi3bkol 00JacTi 3HaUHUX 30UTKIB
3a3HAIOTh HA3eMHI EKOCHCTEeMH. Y TOMY YHCII 1 B pe3yibTaTi MOXEX, 110 BUHHUKAIOTH 4Yepes3
3aCTOCYBaHHS MiHOMETIB, apTriepii Ta 6oMOapyBaHb. e mpu3BOANTE 10 BUHUKHEHHS MOXKEX MO BCii
TEepUTOPIi perioHy (puc. 1).
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Puc. 1. [omupenHs noxesx 1mo Teputopii 3amopisspkoi obmnacti 3a manumu FIRMS (MODIS) y nepion 3 18.09 mo 25.09.24 p.

AHai3 TONIMPEHHS TEIUIOBUX aHOMAJiM a€ MOKJIMBICTH 3pOOMTH HACTYITHI BHCHOBKH: 3a
JAHUMH CYITYTHHKOBOTO MOHITOPHHTY Yy mepiox 3 18.09 no 25.09.2024 poky 3adikcoBano 21 TemioBy
aHoOMaJIifo (T.a.); y BCTAHOBJIICHUH NeEpioJl Ma€MO HACTYNHMH PO3MOMIN y Yaci: 2 TeIUIoBi aHOMaii
3adikcoBaHo y mepmriii mojoBuHi q06m 24.09; 6 — y apyriit nonosuHi no6u 24.09; 3 — y nepurii
nonoBuHi j0o6u 23.09; 2 — y npyriit nonoBuHi n1ob6u 23.09; 8 — y apyridt nonoBuHi 106u 22.09;
301IbLICHHS] TEIUIOBUX aHOMAJii y Apyriii mojoBuHI JOOM MOB’s3aHE 13 aKTHBi3awi€lo OOCTPiTiB
TEpUTOPii PerioHy 31 CTOPOHM OKyHaLilHUX BIMCHK; TEpUTOpiajdbHE MOMIMPEHHS TEINIOBUX aHOMAil
(BiicyTHE HaKJIAJaHHS IMIKCENIB PI3HUX YaCOBHUX MPOMIXKKIB) BKa3y€e Ha KOPOTKOCTPOKOBICTh MOKEK;
TETUIOBI aHOMAaJIii pO3TalllOBaHi B MeXaX HacelleHWX MYyHKTIB (5 T.a.), JicoBkpuTuX Twion (3 T.a.),
3eMelb CUTLCHKOTOCTIONApChKOTO npu3HaveHHs (13 T.a.); 3 21 TeruioBoi aHoMaii 18 3HaX0AThCS Ha
MIIKOHTPOIBHIN YKpaiHi Tepuropii.

Inentudikarris TeIIOBUX aHOMATiH 3ac00aMM CYITyTHHKOBOTO MOHITOPHHTY Ma€ Psijl HEAOTIKiB:
3aTpUMKa B Yaci; HEAOCTaTHE MPOCTOPOBE PO3PI3HEHHS CYITyTHUKOBUX CUCTEM; HEAOCTATHS Uy TIUBICTh
CEHCOPIB Ta IHIII.
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MATACH H.I. (YKPATHA, MUKOJIAIB)

OIIHKA BIIJIUBY BOAOI QCHOI[APCI)KOi JIAJIBHOCTI HA
I''aAPOJIOI'TYHUU CTAH PIYKU CUHIOXA

Hayionanvuuii ynieepcumem xopabaedyoysanns imeni aomipanra Maxaposa
54025, np. I'epois Ykpainu, 9, Muxonais, Ykpaina; nataly.magas@gmail.com

Abstract. The issue of water conservation and protection has always been a topical one in
Ukraine. The situation is particularly catastrophic in the lower Pobuzhzhia, where the main source of
water supply is the Southern Bug River and its tributaries. The most powerful tributary of the Southern
Bug, which significantly affects the flow of the main river in the lower reaches, is the Syniukha River.
However, like most rivers in the steppe zone, the Sinyukha River is constantly affected not only by
anthropogenic activities but also by climate change. A characteristic feature of the river is its significant
use in various fields: domestic and industrial water supply, irrigation, and recreation.

Piuka CuHIOXa € KIIOYOBUM JIPEHYIOYMM BOJOTOKOM BCi€i MiBIEHHO-3aXiHOT YaCTHHH
VYkpaincekoro kpuctajiunoro Illura, 3a0e3meuyroud MOBHOLHHE BOJIOBIIBEICHHS 3 MIiBICHHOTO
cermenty lliBgenno-IIpunuinposcrkoi Bucounnu B 6aceitn [liBnennoro byry. Ls piuka € HaiO11p110F0
3a TUTOMIEIO 1 BOMHICTIO MpuTOoKOoto p. [liBmennnii byr. {unamika BogrocTi CuHIOXH (QOPMYETHCS Tix
BIUTMBOM KOMILIEKCY (i3uKo-reorpadidaux (HakTopis 1 3aJeKUTh BiJ] KIIIMaTHYHUX, T1POTCOTOTTYHHX
YMOB Ta rOCIIO/IapCHKOI AisTbHOCTI. Jl0 HassBHOTO Yacy piuka CHHIOXA € BaXKJIMBUM JDKEPETIOM ITUTHOTO
BOJIONIOCTAYaHHS JIUIsl HACCJICHHSI 1 KITFOYOBUM 3aC000M ITOTIOBHEHHS Ta PETYJIAIIT CTaHy IMi3eMHUX BO/I.
IIpote, sk OLTBIIICTH PIYOK CTEMOBOI 30HH, MiAJAETHCA 3HAYHOMY THCKY MPUPOAHO-KITIMATHYHHX 1
AHTPOIIOTEHHUX JIECTPYKTOPIB.

Mertoro maHoi poOOTH € OLiHKAa BIUIMBY BOJOTOCIIOAAPCHKOI AisUTBHOCTI Ha CydYacHUH
rigpoexonoriyanii cTaH piukn CHHIOXA y 11 TOHU331.

HeraTuBHuii XapakTep aHTPONOTCHHOI'O BIUIMBY Ha BOAHICTE CHHIOXH CKIIAAETHCS 3 BiIOOPY
MMOBEPXHEBHUX BOJ, 3apPETYIIbOBAHOCTI CTOKY TiAPOTEXHIYHUMH CHOPYIamMH Ta 30iIBIICHHSM IUIOLI
BOJTHOTO JI3€pKaja 3 BiAMOBIIHUMU BTpaTaMy HA BUIIAPOBYBAHICTb.

[{opiuHo B HIDKHIM ingHLi Gaceliny piuku CUHIOXA 3a0UpacThes 6aM3bKOo 2,5-3,0 MIH. M> BOIH.
OcHoBHa YacTKa 3a00py BOJM 3IIHCHIOETHCS 3 TIOBEPXHEBUX kepel (95 — 97%). OOmexeHuit nedit
CBEPJ/IJIOBHH Ta IOPIBHSIHO BHUCOKA MiHEpai3allis IMiJ3¢éMHUX BOJ{ CYTTEBO OOMEXKYIOTh IMOTEHIIIAN
BOJ103a0e3MeueHHs 32 PaXyHOK X BUIOOYTKY, CIPUYUHSIOUN HEOOX1IHICTh TOCHUIIEHOTO BUKOPUCTAHHS
piYKOBOI BOJTH.

AHaJ1i3 BOJOr0CIOIaPChKOI AisUTbHOCTI Y MOHU331 p. CHHIOXA CBIJYUTH PO CYTTEBE, OUIBIIE HIK
y 2,4 pa3u, 3MeHIIeHHS 00’eMiB 3a00py IMOBEpXHEBOI BOIM. 3arajbHi BTpaTH MPH TPAHCIIOPTYBaHHI
3a0paHol BOJU CTaHOBJIATH 0J113bK0 21 %.

binpme 60 % 3abpanoi moBepxHeBoi Boau 3 p. CHHIOXa BHUKOPHCTOBYETHCSI Ha TMUTHI Ta
caHiTapHO-TirieHiuHi norpedu, Ginbiie 22 % — 3pomenHs, 19 % — BupoOHuYiI morpeOu. OCHOBHI
MOKAa3HUKHA BUKOPHCTaHHS BOAM CBiAYaTh, IO CTPYKTYpa BOJOCIIOKHMBAHHS B OaceiHi MPakTUYHO HE
3MIHIOBAJIaCh NPOTIAroM ocTaHHiX 45 pokiB. OmHak, 3a octaHHi 10 pOKIB, CIIOCTEPITra€ThCs 3MEHIIICHHS,
Mmaitke Ha 60 %, Bo103a00py Ha MUTHI Ta caHiTapHO-Tiri€HiuHi moTpedu. CepeaHni odcsru Bindopy Boxu
3 p. CHHIOXH Ha MHTHOMY BOj03abopi micta [lepBomalichkka Ckiaaar0Th Tpoxu Ouibine 1% Bim ii
3arajbHOr0 CTOKY Y MajOBOJHI pOKH. Pi3ke 30ijIblIeHHS 3arajibHUX 00’€MiB 3a0paHOi MOBEPXHEBOT
BOJIM CIIOCTEPIraeThecsi 3 TMOSBOIO 3pOLICHHS. 3MEHIIEHHs Boa03abopy B 90-x pokax mMoB’s3aHO 3i
3MEHIICHHSIM 3arajibHOi KUTBKOCTI BOJIOKOPHCTYBaYiB Ta 00 €MIB BOJOINOCTAYaHHS Ha BUPOOHWYI
notpebu, 30KpemMa HalOLIbII BOAOCIIOKUBAIOYO] raily3i — MaluHOOY 1yBaHHSI.

Junamika ckuiy 3BOPOTHHMX BOJI CBITYHTH MPO 3HIKECHHS 32 OCTaHHI POKH aHTPOIOr€HHOIO
HaBaHTaXeHHs y MoHK331 p. CruHIOXA.

Pesynmpratn aHamizy cBim4arh, IO pIiBEHb BIUIMBY BOJOTOCHOJAPCHKOI JISUTBHOCTI Ha
TiApocUcTEeMy PIiYKH SIBHO MOCTYMAETHCS MOTY)KHOCTSAM MPUPOJHO-KIIMATHYHHUX NECTPYKLIH, X04a i
Oe3nepeuHo Mocuimoe ix moteHmian. CydacHUi piBeHb BUKOPHCTAHHS PIYKOBOTO CTOKY HE MOPYIIYE
EKOJIOT1uHU# cTaH piuku CHHIOXA Ta OIIHIOETHCS K «IO0pUI».

Takum unHOM, piuka CHHIOXA 3aJIMINAETHCS BAKIMBUAM E€IEMEHTOM €KOCHCTEMH PETioHY, IPOTe
moTpeOy€e ACTANBHINIOTO MOCHIMKEHHS Ta MOHITOPHHTY IJIs 3a0e3MeUeHHs i CTIHKOCTI y CydacHUX
YMOBax.
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BACIOTUHCBKA K.A. (YKPAIHA, OJIECA)

OLIHKA ACUMLISILHINHOI 3JIATHOCTI MICBKHX
3EJJEHUX 30H OBJIACTEM YKPATHHU PI3HOI'O PIBHSI
EKOJIOI'O-IEMOI'PA®IYHOI YPBAHI3ALIT

Hayionanvnuii ynisepcumem «Ooecbka nonimexuikay
65044 np. lllesuenxo, 1, m. Odeca, Yxpaina, mail@op.edu.ua

Abstract. To assess the capacity of urban green areas to mitigate atmospheric pollution, a
correlation analysis was performed. This included examining environmental load indices from pollution
and vegetation coverage at the administrative region level, alongside their relationship with ecological
and demographic urbanization. The study showed that green areas can impact air pollution levels in
regions with low to medium urban pollution.

Miceka 3enena iH¢pacTpykrypa (3IM) BBakaeThCsl KIIOYOBHM €JIEMEHTOM B CTBOPEHHI
HEOOX1THUX YMOB CTaJIOTO PO3BUTKY MICT, BAKOHY€E HalO1IbIII BArOMi ekocucTeMHi ocayru. Ha ocHOBI
PO3paxyHKiB TUTOMOI TUIOIII 3arajJbHUX 3eJCHUX HacamkeHb (33) po3pobiieHi iHAeKCH 3a0e3MeUeHHs
Micbkoi TepuTOPii (GTrmoma)” Ta Micbkoro HaceneHHsS (GTue) ™ (QyHKIISAMH 3eleHHX HacaKeHb. B
CyJaCHHX yMOBaX OCOOJHMBO BaXKIMBO OIIHATH MIiATPUMYIOYI TOCIYTH Ta 3IaTHICTh 3€JIeHOi
POCIIMHHOCTI acHMiNIOBAaTH 3a0pyqHEHHs MoBiTps.. Ha choroni BiiicbKOBI il mpu3BenH A0 Pi3KOTO
MiABUIICHHS HEOE3MEYHOT0 CTaHy aTMOC(EPHOT0 TOBITPsI BHACIIAOK BUOYXiB, YACICHHUX BUKHUIIB Ta
BUTOKIB HEOE3NEYHWX PEYOBHH MpH pyHHAaIil mpoMucioBux o00'exTiB. HammipHa 3a0pynHEHICTH
aTMocQepH MPOSIBISETHCS 3 MAKCUMAILHOIO 1HTEHCHBHICTIO Ha TEPUTOPIi BCiX obnactel YKpaiHu.

Omninka piBHA HeOE3MEKH MOBITPSIHOTO OaceifHy MICT MpOBEJEHA 13 3aCTOCYBaHHSIM MUTOMHX
MOKa3HUKIB HaBaHT)KEHHS 3a0pyAHEHHSM aTMOC(epH BiJ CTaliOHApHUX JDKEped B PO3PAXyHKY Ha
OJIMHUITI0 TepUTOpii Ta Ha | MicTIHWHA, AKi OyJaM HOpPMAalli30BaHI 32 JBOX KPOKOBOI CXEMOIO
norapu@mivHOi 1 MiHIMaJIbHO-MaKCHMaIbHOI HOpMalli3allii 3 OTPUMaHHSM iHTErpaibHUX TOKa3HUKIB
(Liep)™,  (Locosa)™. YpOOreHHe HaBaHTaKEHHs PETIOHIB OIIHIOBAIOCH iHAEKCAMH  €KOJIOTO-
nemorpadiunoi yp6anizamii (leq)”, po3paxoBaHMX Ha OCHOBI JaHUX MIOAO MIUIBHOCTI MICHKOTO
HaCeJICHHs, YaCTKH ypOaHi30BaHOI TEPUTOPIii PETiOHIB Ta CTPYKTYPH CHCTEMH PO3CEIIEHHS MiChKOTO
HaCeJICHHSI.

[IpoBenennii GpyHkuionanbHo-rpadiunmii ananis nokasHukiB (Locosa)” Ta (GTuac) ™ BimmoBiaHO
(Lequ)" TOKA3aB CITiBMAMiHHS PAHTIB 001acTel 3a PIBHAMH €KOJOTIYHOTO HAaBAaHTAXKEHHS aTMOC(EPHOTO
3a0pyIHEeHHs Ta 3a0e3neueHHsM 33 HacelneHHs TUTbKH Y BUTaKy JIbBiBCbKOi Ta Yepkachkoi oOnacTei.
Bci iHmI perioHM TOMIISIOTHCS HA JBI Tpymu: 3a0e3nedeHicTh (YHKIISAMH 3€JIeHUX POCIUH
nepebinbIinye HaBaHTaKEHHS aTMOC(epHOTO 3a0pyaHEHHS 32 YMOBHU (G Tuac)™ > (Locosa)™. [0 mi€i rpymu
BITHOCATBCSA BCi oOmacTi (32 BHKIIOYCHHSM XEPCOHCHKOI) 13 3HAUEHHSM 1HJIEKCY €KOJOro-
nemorpadiunoi ypOaHizallii Hux4ue a0o Ha piBHI Horo menianHoro 3HaueHHs (0,405). I3 30inbHICHHSIM
3HaueHHs (lequ)” CIIBBIZHOIIEHHS PAHTIB «IEPEBEPTAETHCA», MO Bimnosigae ymoBaM (Locosa)” >
(GT o)™, JIiHii TPEH/IiB MOKA3HKKIB 3 iICTOTHOIO WMOBIPHICTIO MiTBEPKYIOTH IO TEHIEHILIO.

Takox KOpemsIiiiHuiA aHai3 11 000X BUITA/IKIB CITiBBIIHOIICHHS TOKa3HHUKIB OYyB IPOBEACHUI
i3 BUKOpUCTaHHsIM cepepoBuma Python Ta mimkmoueHHsm 6i0miorex Pandas 3.0. Y 3arambHOoMy
BunaaKy Kopeasamis Mixk (Iedu)" Ta (Locosa)™ € JOCTaTHBO MO3UTHBHOIO (0,545), 5K i 6yJI0 BCTAHOBJIEHE 3a
pesynbratamMu pyHKIioHansHO-rpadiunoro anamisy. g Bunaaky (GTuac)™ > (Locosa)” 3’ SBISETHCS
JocTaTtHs no3uTuBHa Kopensuis (R = 0,319) mixkx mumu nokasHukamu, a y BUNaiky (Locosa)” >
(GT noma)™ KOpENSALiHHUIA 3B'130K cTae TOMiTHO no3uTUBHUM (R =0, 511) Ha (OHI CHIILHO TO3UTHBHOTO
3B’SI3KY MIXK (Locoﬁa)nl Ta (Lequ)" (R =0,702). Takum 4rHOM BCTaHOBJICHUI O€3MI0CEPE/IHIH BIUIMB YNHHUKA
ekostoro-gemorpadiunoi ypOaHizaimii Ha MOXIIMBICTh 3a0€3MeYyBaTH 3HMKCHHS HABaHTAKCHHS BiJ
3a0pyIHEHHS TOBITPSA Ha HACEJCHHS 3a PaxyHOK AaCUMULALINHOI 31aTHOCTI 3€JE€HUX POCIHH IS
pETiOHIB HU3BKOTO a00 CepeJHhOro piBHSA YpOOTeHHOrO HaBaHTakeHHS. [IpojeMoHCTpoBaHWI
HEraTUBHUH BIUIMB ypOaHizamii Ha po3puTok (yHKIiiH 3IM. Oco0NMBO BHUCOKHI piBeHb ACQIIUTY
3€JIeHOT POCIMHHOCTI JEMOHCTPYIOTh XepcoHChbKa, Yepkacbka, [BaHO-DpankiBcbka, 3amopizbka,
JHonenpka obmacti. Lle o3Hauae, Mo HaceJIeHHs MiCT He OTpUMae Nociayru 33, a iX HiHHICTh 3pOCTaE.
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GERASIMENKO O., BOHACHOVA O., DELIIA N. (UKRAINE, KHARKIV)

LICHENO-BIOMONITORING OF ATMOSPHERIC AIR POLLUTION AS A
METHOD FOR PREVENTING ENVIRONMENTAL RISKS

Kharkiv National Medical University
61022, Nauki av.,4, Kharkiv, Ukraine; meduniver@knmu.edu.ua

Abstract. To assess the levels of atmospheric air pollution in populated areas of Poltava and
Kharkiv regions, we employed the method of lichenoindication, determining the species composition of
lichens, their frequency of occurrence, and the degree of tree trunk coverage. The lichenoindication
method allowed us not only to evaluate the state of atmospheric air in specific populated areas but also
to identify general trends and issues in the field of atmospheric air protection in Ukraine. The obtained
results can be utilized for developing effective strategies to improve the ecological situation and protect
public health.

Air pollution remains one of the most acute environmental problems of our time. It negatively
impacts public health and the state of the environment. In conditions of increasing anthropogenic
pressure on ecosystems, bioindication methods, particularly lichenoindication - the assessment of air
quality using lichens, which, due to their high sensitivity to pollutants, serve as reliable bioindicators -
are becoming especially relevant. Their ability to accumulate pollutants and specific reaction to changes
in the chemical composition of air allow for their use in long-term monitoring of the ecological state of
the atmosphere.

To assess the levels of atmospheric air pollution in populated areas of Poltava and Kharkiv
regions, we employed the method of lichenoindication, determining the species composition of lichens,
their frequency of occurrence, and the degree of tree trunk coverage.

In the Poltava region, 30 lichen species were identified, including Xanthoria parietina, Lecanora
conizaeoides, and Cladonia rangiferina. In the Kharkiv region, 22 species were recorded, with
Hypogymnia physodes and Parmelia sulcata predominating, indicating a higher level of pollution,
especially in areas affected by military actions. The Lichen Biodiversity Index (LDI) in Kharkiv region
was 2.5, indicating moderate pollution, while in Poltava region, this indicator equaled 3.8, suggesting a
better state of ecosystems. A correlation was found between air pollution monitoring data and LDI. In
the Kharkiv region, a direct relationship is observed between increased pollutant concentrations and
decreased lichen species diversity. An increase in pollution is observed due to military actions, emissions
from equipment, and destruction. Analysis of changes in lichen species composition shows significant
deviations before and during the state of war, particularly a decrease in sensitive species such as Lobaria
pulmonaria and Usnea.

Based on the conducted research and data analysis, it is recommended to strengthen control over
emissions from industrial enterprises, especially in areas with high pollution levels, promote the
transition to environmentally clean fuels in industry and the transport sector, and stimulate enterprises
to implement modern emission purification technologies and energy-efficient production technologies.
Additionally, it is advisable to conduct regular monitoring of atmospheric air quality using the
lichenoindication method as a supplement to instrumental methods, as well as implement educational
programs to increase environmental awareness among the population and involve the public in
environmental biomonitoring.

Thus, the lichenoindication method enabled not only the assessment of atmospheric air quality in
specific populated areas but also the identification of general trends and issues in the field of atmospheric
air protection in Ukraine. The obtained results can be utilized for developing effective strategies to
improve the ecological situation and protect public health.
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JIIUVK ILIT.,, AHTOHIOKOB O. B. (YKPAIHA, Y)KUTOMUP)

HACAJIKEHHS MEJOHOCH B JIICAX ® LI «<KOPOCTEHCBHKE
JICOMHUCJIMBCBKE 'OCIIOJAPCTBO» JICT'TI «JIICH YKPATHN»

Tlonicoxkuil HayionanebHul yHigepcumem
10008, syn. Cmapuii Bynvsap, 7, Kumomup, Yrpaina mail@polissiauniver.edu.ua

Abstract. This study focuses on the identification and analysis plantations of honey trees within
the forests of the Korosten Forestry Branch of the State Forest Management Enterprise "Forests of
Ukraine". Based on data from the "Forest Land Inventory" database (2008, 29,7 ha) and the "Forests of
Ukraine" Geoportal (2018, 126,3 ha), the area of honey trees plantations increased by 96.3 hectares over
a 10-year period. Key species include Robinia pseudoacacia L. and Tilia cordata Mill., both of which
are significant for local beekeeping.

[Momyx O3JI[] «HacamkeHb-MeIOHOCIB» Ha TepuTopii ¢inii «KopocTeHChKe T1iCOMUCINBCHKE
rocriogapctBoy» JCI'TI «Jlicu Ykpainu» mHpoBOAuBCSA 3a JaHUMH pensiiiiHoi 0asu «TakcariiiHa
XapaKTepUCTHKA 3eMENbHUX MUITHOK JticoBoro (hoHmy» BO « YKPAEPXKIIICITPOEKT (2008 p.) Ta 3a
JoroMoror iHpopmariitnoro pecypey ['eomopran: «Jlicm Ykpainm» https:/forestry.org.ua/ (2018 p.).
Bapro BiAMITHTH, IO AaHI HAaca/KEHHS PO3TAIOBaHI y PI3HUX TEPUTOPiaIbHO-aMiHICTPATUBHHX
paitonax — Kopocrencekomy ta JKutomupcekomy, B mpupoHiii obnacti XXuromupcerskoro Ilomices,
30HH MIIIaHUX JICIB.

Bussneni O3J1/] nacamkennst meoHocu cranoM Ha 2008 pik 3atimanu 29,7 ra, a va 2018 pik —
126,3 ra (tab6m.1). 3aragpHa 3MiHa TUTOIII Ha TepPUTOPIi ¢inii TaKWX Haca/pKeHb 30imbImIachk Ha 96,3 ra
3a 10 pokiB, mepio Mi>k TOBTOPHUMHE 0a30BUMH JIiCOBIIOPSIKYBAHHIMH.

Tabnuys 1
Po3noaij 0co0uB0 3aXxucHUX JicoBHX JaisiHOK «HacajakeHHsA MeIOHOC», Ta
JlepeBHuit BU 2008 2018 3MiHa IO
Po0inis 3Buyaiina (Robinia pseudoacacia L.) 4,9 13,1 8,2
JIuma mupoxommcta (Tilia platyphylos Scop.) 33 0,0 -3.3
Jluna npiduomnucta (Tilia cordata Mill.) 21,5 113,2 91,7
Bceboro 29,7 126,3 96,3

36inpmrenns o O3J1]] MemoHOoCIB BiIOYIIOCH 32 paxyHOK Jdmu JpidHomMcTOi — HA 113,2 Ta
Ta poOiHii 3BMUaifHOi — Ha 8,2 ra. Haif0inpie 1mion Takux IUISTHOK CKOHIIEHTPOBAaHO B bepesiBchkoM
ta KopobanpHoMy nicHuIITBaxX (Tabmn. 2) y 6aratux THnax jicopocanHHux ymoax (TJIV).

Tabruys 2
Posnogia ginsnok O3J1J «Hacan:kennsi menonocy» 3a TJIY, nani 2018 poky, ra
TIIY Po0iHis 3BHuaiiHa Jlumna nmpiGHOMHMCTA Pazom
JlicHuLTBO B> C> Cs 3 Ca Cs Ca D> D3 D4
bepesiBcbke 0,5 9.3 7,0 3,4 30,6 2,0 52,8
BexiBceke 0,9 0,9
BoryHncbke 4.5 0,5 5,0
Kopabenpue 0,6 0,1 12,8 33 20,5 373
JIeBKiBChbKE 1,1 1,6 2,7
HoBo3aBoachke 0,1 0,2 0,3 0,6
ITunumiBceke 0,5 1.4 2.4 4,6 6.4 15,3
Tpuripcbke 7,7 7,7
Yiomupchbke 0,3 0,3
[IepiHiBChKE 3,7 3,7
Pazom 0,5 6,8 5,7 0,1 4,6 41,3 7,0 6,7 51,6 2,0 126,3

3HauHe 30UTBIICHHS TUIONI HAcaJKeHb MEJOHOCIB, 30KpeMa 3a PaxyHOK JIMIK JPiOHOIHCTOT,
KU € a0OpPUTEHHUM BHUJIOM, MOXE CTBOPIOBATH CIIPUATIMBI YMOBU JUIS PO3BUTKY OJDKUTLHUIITBA B
perioni. OgHak depe3 iHBa3idHICTh POOIHII ICeBAOaKallii HEOOXiMHUIH MOCTIHHUNA MOHITOPHUHI Ta
YIpaBIiHHS, TI00 YHUKHYTHA HETATUBHUX €KOJIOTIYHUX HACIIKIB JJII MICIIEBUX €KOCHCTEM.
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HWXXHUK T.JO.!, CTPIKAJIEHKO T.B.2 (YKPAIHA, KUIB, OJIECA)

AJITOPUTM BUKOPUCTAHHSA NOXIJTHUX III'MI" JIA
YHHPABJIIHHA PUBNKAMMAX Y BOJOITIOCTAYAHHI

THTTY «Kuiscoxuii nonimexuiunui incmumym im I. Cikopcoko2oy
03056, np. bepecmeiticoruii, 37, kopn.4, Kuis, Ykpaina, taren8@gmail.com
200ecvruil HayionanbHUll MeXHON02IYHUL YHIGepCUmem
eyn. Kanammna, 112, m. Ooeca, Yrpaina, 65039, alpha.water.55@ gmail.com

Abstract The results of scientific research carried out with the participation of the authors
substantiated the possibility and effectiveness of improving the operation of water supply systems by
using one of the guanidine polymer derivatives («Aquaton-10»/PHMG- gch). This use of the polymeric
reagent of complex action «Aquaton-10» creates conditions for obtaining normatively safe drinking
water that meets the requirements of state legislation, and the technology is environmentally friendly
and to some extent energy efficient.

Konueniiist ctanoro po3BUTKY BKIIOYa€e Ta 00 €IHYE €KOHOMIYHY, COLialbHY Ta EKOJOTIYHY
CKJIaJ0Bi, MOTpeOye NPHUHHATTS BIANOBIAHUX YIPABIIHCHKUX pillleHb, 3AaTHUX «3aJ0BOJBHATH
MOTpeOH HIHIITHHOTO TTOKOTiHHSA 0€3 IIKOIH I MOXKIIMBOCTI MaifOyTHIX IMMOKOJIHB 32I0BOJBHSTH CBOT
BiacHi moTrpeOu». CHCTEeMHUI aHami3 cTparerii pO3BUTKY MiINPUEMCTB, 30KpeMa raimysi
BOJIONIOCTA4YaHHS, CBITYNUTh, IO 3 MOMIMOJICHHSAM HAIIMX 3HAHb KUIBKICTh PU3MKIB JIMIIE 3POCTaE, a
TOMY TIOTPEOYETHCS 3MiHA TIOTJISA/IIB, BiTHOCHH, OI[IHOK TOIIO, TIPUCTOCYBAHHS JI0 HOBUX TEXHOJIOTIH,
IHHOBAIIMHUX pillleHb, 0 IMIBHAKOCTI IHMX 3MiH, OCOONMBO B yMOBaxX II€BHOI HEBHU3HAYEHOCTI
ChOTOZICHHS. ICHy€e HOCUTh BENIMKa KiNBKICTh TEOPETHYHUX HATPAIFOBAHb MO0 TAKOTO aHaji3y, MpoTe
BTUJICHHA iX y POOOTYy MiANPHUEMCTB, 3HOBY JK TaKU «OTpeOye 3MiHU TOTISIIB, BiTHOCHH, OIIIHOK,
MPUCTOCYBAaHHS JO HOBHX TEXHOIOTiH, IHHOBaIliHHMX pilleHb...». ToMy akTyaJapHICTH 3amadi
MiHiMi3amii PU3KMKIB Y BOJOINOCTAaYaHHI HE BHKIIMKAE CYMHIBIB, a ii pilleHHS MOTpe0ye CHCTEMHOI
OIIIHKK PHU3MKIB JUIs 3J0POB’sl CIIOKMBa4iB BoJau (CoIliajibHA CKJIAZOBa) 1 JUIsl HABKOJIHUIIHBOTO
cepesoBHILA (€KOJIOT1UHA CKJIa/I0Ba), BKIIOYAa€ EKOHOMIUHI Ta EHEPTeTHYHI PU3UKH.

Meroro Hamroi poOoTH TakoX OyB aHAITI3 PU3UKIB y CUCTEMI BOJIOTIOCTAYaHHS Ta OOTPYHTYBaHHS
BUKOPUCTaHHS JUId MiHIMi3allii NpWHAMHI YaCTWHU PH3WKIB Ha MiAMPUEMCTBI BOJHHUX PO3UMHIB
MOXIHUX TOJireKcameTrineHryaniquay rigpoxiopuay ([II'MI'-rx). AnroputM sK CyKYIHICTB i
MOPSZIOK NI JUTS PillIeHHsI KOHKPETHOT 3aj1adi BKIIF0UaB po3poOKy 5 HanpsimkiB: (1) oOpoOieHHs Bou
3 JpKepena BojonoctadaHHs, (2) BukopuctaHHs po3unHiB [II'MI-rx Ha ertamax 30epiranHs i
TpPaHCIOPTYBaHHS BO/H, (3) Bukopuctanus [II'MI y ckiaji BOIOOYUCHHUX MPUCTPOIB JJIS JOAATKOBOTO
OUUIICHHS BOJU Ta (4) MPUTOTYBaHHS BOIM MUTHOI SIKOCTI, a TakoX (5) 0OpOOJNIEHHS CTIYHWUX BOJI,
MOBEPXOHb Ha MIANPUEMCTBAX, JJsI HMPUTOTYBaHHS TKi y TOJBOBHX YyMOBax Tolmo. HaykoBummu
JOCHIDKEHHSIMH, BUKOHAHIUMH HU3KOK TBOPYHMX KOJEKTHBIB 3a y4acTi aBTOpiB 1i€i podotn y 1997-
2023 pp., OOTpYHTOBAaHO BHUKOPHCTAaHHS TOJIMEPHOTO OIOIMIHOTO peareHTy KOMIUIEKCHOI il
“AxBaToH-10" (mitoua pedoBuHa - [II'MI'-rX 3 HU3bKHM BMIiCTOM 3aJIMIIKOBHX MOHOMEPIB, pO3POOHHK
— HTI «YxpBouaoe3smneka», M. KuiB), 110 IpOMIIOB CaHITAPHO-TITI€HIYHY 1 TOKCHKOJIOTIYHY €KCIIEPTH3Y
Ta MPHU3HAYCHUH, 30KpeMa, AJISi BUKOPUCTAHHS B TEXHOJOTiSX OOpOOJICHHA BOOM Ta BOJOOYHMCHOTO
oOnagHaHHS, B XapyoBid NPOMHUCIOBOCTI, B MEAMLMHI, Ui OE3MEYHOr0 BOAOCHOXHMBAaHHSI B
EKCTpEeMAIIbHUX CHUTYAIlisIX, JUIsi OOpOOJIEHHS OCajiB, IO YTBOPIOIOTHCS B TIPOIECax OYHCTKU
NPUPOJHUX 1 CTIYHHX BojA Tomio. OCHOBHI pe3yNnbTaTH JOCIIJDKEHb MOJSTAl0Th y HACTYITHOMY: SIK
KOMILJIEKCOYTBOpIOBau «AKBaTOH-10» 3B'si3ye 3a0pyAHIOBayi opraHiuHOi i HEOpraHiyHOI MPUPOAU B
HEPO3YMHHI KOMIUIEKCH, BUJIAISIOUH 1X 3 TIPUPOJIHOI BOJU Ta CTiyHUX BoJl. OOpobIeHHs eMKocTei (y
TOMY YHUCITi — TPAHCTIOPTHUX ) BOJHUMHU PO3YHHAMHE peareHTy «AKBaTOH-10» BHKOHYETHCS BXKE ITOHA]T
20 pokiB npu ekcruryaranii PUB, a Takox cucTeM/mpuCTpoiB A JOAATKOBOTO OYMIIEHHS BOIU
LHEHTPAJi30BaHOTO0 IHUTHOI'O BOJOINOCTayaHHA, MO (QYHKUIOHYIOTh Yy JAWTSYHX, MEIUYHUX 1
TOPTiBEJbHUX 3aKJafax, y TOTeNsX. AHTHKOpO3iifHI BIACTHBOCTI IIOTO PEAreHTy, BiJICYTHICTh
(hopMyBaHHS PE3UCTEHTHOCTI y MiKPOOPTaHI3MIB JIO I[bOTO OIOIUAY Ta 3HIKEHHS MYTareHHOCTI BOJH,
3/IaTHICTh MPOSIBIATH €()EeKTHUBHICTh IPH 00POOIIEHH] BOAM SIK HU3BKOI, TaK 1 MiABUILEHOT TEMIIEpaTypu
BIJIPI3HSIOTH HOTO BiJl iICHYIOUHX PEareHTIB IJIs1 00poOIeHHs BOIU. MeTOMNIHU CYyTIpOBi Ta HEOOX1THI
KOHTPOJIBbHI 3aXOAM IIOAO TMEPEeBIPKH MOKA3HHKIB SIKOCTI BOoaHM, 00pobienoi moximgaumu [1I'MI-rx,
BUKJIaJICHI Y BIAMOBIIHNX JOKYMEHTaX, PO3po0JICHUX 3a HAIIO1 y4yacTi Ta 3aTBepaxeHnx MO3 Ykpainu.
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PUYAK T.JI., APXUIIOBA JL.M. (YKPAIHA, IBAHO-®PAHKIBCEK)

OCOBJIMBOCTI CAMOOYMIIEHHA BOJ
BYPHITUHCBKOI BOJOUMU-OXOJOI/KYBAYA

léano-Dpankiecokuli HaAYiOHAILHUL MEXHIYHUL YHIGepcumem Hagmu i eazy
76019, eyn. Kapnamcoka, 15, Isano-@panxiscok, Vrpaina, taras_rychak@ukr.net

Abstract. Using Ruffel's method, in the case of pollutants entering the upper third of the reservoir
and its spreading along the shore of the reservoir under the influence of wind waves, the dilution factor
was calculated and the self-cleaning capacity of cooling reservoirs was determined. A spatial model of
the distribution of fuel and lubricant materials in an artificial reservoir was created, taking into account
natural and anthropogenic factors. There search is part of the development of an appropriate
management system for the environmental safety of significantly altered surface water bodies.

BypmtiuHchka BOOMMa—0X0J10/KyBay, 1m0 o0ciayroBye Bypmrunceky TEC, 3a xapakrepom
BOI000MiHY BiZIHOCUTBCS 10 HEMPOTOYHOI 3 000POTHUM BOJOKOPHCTYBaHHAM, 00’ eMoM 50 miH. M. 11e
JOCTaTHLO BEIIMKA BOJOWMA, B sIKiil TIPOIIECY CaMOOYMIIIEHHSI CIIPUSIE aHTaroHi3M MikpoOiB BOAOHMH,
ISl COHAYHMX TMIPOMEHIB, MPHUTIK YWUCTHX BOJ, BITPOBE XBHWIIIOBAHHS, TOOTO CAaMOOYHIICHHS
BiIOYBa€ThCS B Pe3yibTaTi il MeXaHIYHUX, (Pi3MKU-XiMivyHUX 1 Olomoriuamx mporecis. [Ipore, okpim
MIPOIIECIB CAaMOOYHINIEHHS BiJl IOCTIHHO ICHYIOUMX 3a0pyAHIOBAIbHUX pedoBHH (3P), sKi BiTOyBarOThCS
y BOZOIMI, €Mi30IU4HO BiAOYBarOThCs MOTPAIUIIHHS crienudiuanx 3P, He xapakTepHUX A AaHUX
BojoiM. 3 mororo 2022 poky, B pe3yibTaTi POCIiChKO-YKPaTHCHKOTO 30pOHHOTO KOH(QIIIKTY, BOEHHI
3II0YMHU B YKpaiHi IPHU3BENH 0 MOTPAIUITHHS 3HAYHOI KUTBKOCTI MaJTMBHO-MACTHIILHIX MaTepiais,
HaQTONPOAYKTIB y BoAHI exocucteMu (YopHoro i A30BChbKOro MOpiB, pidok /JIHimpo i CiBepchkuii
Jonenp, 03ep, CTaBOK, BOJOCXOBHIL), BKIIOUAIOYH BypIITHHCEKY BOAOHMY—0X00pKyBad. [IpoBeneHi
JOCHIDKEHHS 3a0pyAHEHHS 1€l BOJOMMHU-OXOJIOMXKYBauya B PE3yJbTaTi OJHOTO 3 PAaKETHUX YAapiB
BecHOO 2024 p., M0 CHPUYMHUB PO3TUB IMMAJTUBHO-MACTHIIFHUX MarepiamiB (HaAQTOMPOAYKTIB) y
BOjIOkMI (Tadi1.).

Tabnuys 1
Pe3ysbTaTH BUMIPIOBaHb MOKAa3HMKIB CKJIALY TAa BJIACTHUBOCTEN BO, BixiOpanux 12.04.2024 ,
BypuTnHCbEKa BOA0IIMA-0X0J10KYyBaY

Hazpa PesynpTati BUMipIOBaHb BimoMocTi mpo METOIMKH BUKOHAHHS BUMIPIOBaHb
mpodu Bemmuna pH, Hadronpomykru, Mr/mm? Hludp INoxnbka Bumip 9§,
BOJIU P=0,95

1 7,42 16,36 MBB 081/12-0317-16 A=+-0,1

Bu3HaueHHs pH

2 7,17 0,61 MBB 081/12-0230-05 A=+-40%

3 6,96 0,84 BUMipIOBAaHHS

4 7,10 1,74 HaQTONPOIYKTIiB

5 7,51 0,19

JlocmipkeHHsT YCKITaJHIOBaJIOCh TUM, IO IUISMH HAQTOMNPOJYKTIB y pe3yNbTaTi BiTPOBOTO
XBUJIIOBaHHS TPOTATOM [HS TEPECyBaJMCh IO TIOBEPXHI BOAHOTO OO'€KTy Ta MO TEpUMeTpy.Y
BifiOpaHux mpobax BHUSBICHO MEPEBUIICHHs KOHIEHTpauii HagTonpoayKTiB y BomoiiMi Bix 2 go 163
pasiBHopiBHAHO 3 TpaHn4HOK HOpMOIO (0,1 Mr/mm?). TlpuGepexHa yacThHa BOAONME  OyJia MOKpUTa
IUTIBKOIO HadTonpoayKTiB. [IpoBesieHO po3paxyHOK KpaTHOCTI pO3BEACHHS 3a0pY/AHIOBAYIB Y BOIOMMI
- OXOJIOJKYBaui 3a noroMororo Metosa M.A. Pyddenst y Bunajiky noTparsisiHHS 1X Y BEPXHIO TPETHHY
BOJIOWMH Ta MiJ Ji€l0 BITPOBOrO XBHJIIOBAaHHSA PO3TIKAHHA B3IOBXK Oepera. Ha ocHOBI oTpuMaHHX
pe3yabTaTiB BU3HAYCHI MIJAXOIU 100 OCOOJIMBOCTEH MOIIMPEHHS HAJIMBHO - MACTUIBHUX MaTepiajiB
3 MOMJIMBICTIO TOJAJBIIOTO TPOTHO3yBaHHS SKOCTI TOBEPXHEBUX BOJI. Pe3ynbraTH po3paxyHKIB
CBiuaTh, 110 BOJIOWMA Ma€ HU3bKY 3/1aTHICTh JJ0 CAMOOYHIICHHS, KPaTHICTh PO30aBieHHS 3a0py IHEHUX
Box craHoBUTH121,44 (n,~120,4; n,=1,04). CrBopeHa mpocTopoBa MOAEIb MOLIMPEHHS
HaQTONMPOAYKTIB Y BOAOHMI HaJae MOKJIMBICTh MPUAMATH YIPABIIHCHKI PillIeHHS ajis1 yOe3rneYeHHs
BOJIHOI Ta HA3€MHOT €KOCHCTEM BiJ] 3a0pyIHIOBATbHUX PEYOBHUH.
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INEPEEMHOC A.P. (YKPAIHA, KUIB)

MOPIBHSAJILHUM AHAJII3 METOJUYHUX PEKOMEHIAIIN 3 BUSHAYEHHSA
MOP®OJIOI'TYHOI'O CKVIALY NIOBYTOBUX BIAXOAIB

Kuiscokutl nayionanvrutl ynisepcumem 0yO0ieHUymea ma apximexkmypu
03037, npocn. Hosimpsnux Cun, 31, Kuis, Yxpaina,; perebynos.ar@knuba.edu.ua

Abstract. Studying the morphological composition of mixed municipal waste is an important
component of a sustainable waste management system. This short study offers a comparative analysis
of methodological recommendations for conducting such studies in Ukraine. The findings show the need
for a deeper evaluation of different present municipal waste composition research methodologies.

3 2022 poky BigOyBa€eThcs aKTHBHA aIalTallisl YKpaiHCHhKOTO 3aKOHOIABCTBA JI0 3aKOHO/IaBCTBA
€Bporneiicbkoro Coro3y y 3B'I3Ky 3 IOYATKOM iHiliamii mporecy Berymy Ykpainu 1o €C Ta oTpUMaHHSIM
cTaTrycy KaHauaara. 3aKOHOAaBCTBO cepH yNpaBIiHHS BigXOJaMH HE CTAlIO BHHATKOM Ta 3a3HAJO
IPYHTOBHHX 3MiH. Y 4epBHi 2022 poky OyB mpuiiHATHI pamkoBHii 3akoH Ykpainu “IIpo ynpaBmiHHS
Bixonamu”’, 0 Ha0yB unHHOCTI 9 numHs 2023p. Ta miciis sskoro 0yJI0 BHECEHO 3MIHM JI0 HU3KU 3aKOHIB
Ta HOPMaTHBHO-TIPABOBUX aKTiB, & TAKOX MiJATOTOBIICH]I HOBI 3aKOHOMPOEKTH.

“MeToamuHi peKOMeHAamii 3 BH3HAUYEHHS MOPQOIOTIYHOTO CKJIaxy TBEPAHX TOOYTOBHX
BimxomiB”, mo Oymu mpuitaati y 2010 pori (https://zakon.rada.gov.ua/rada/show/v0039662-10), Oynu
3amiHeHi y 2024 poui Ha “MeTonu4Hi peKoMeHaii 3 BU3HaYeHHsI MOP(OJIOTIYHOTO CKIIay MOOYTOBUX
BimxomiB” (https://mtu.gov.ua/documents/2485.html). 3aramom cTpykTypa Ta Ha3BH pO3AUIIB Ta
JIONIATKIB Y HOBUX pEKOMEHMAAllid HE BIAPI3HAEThCS BiJ TOMEPENHIX, alleé 3MiHWIacs Jorika
posramryBanHs (Tab. 1).

Tabnuys 1
IHopiBHsuIbHA Ta0JMLSI CTPYKTYP METOAUYHUX PeKOMeHA ANl
Metoauuni pexkomenaanii 2024 poxky Metoauuni pekomengauii 2010 poxy
Po3nin 1. 3araneHi noNOXKEHHS Po3znin 1. 3aranbHi MOJI0KEHHS
Po3nin 2. BusnaueHHst MopdooriyHoro ckiaay nooyroBux | Posmin 2. BuzHaueHHS MOpQOIOTIYHOTO CKIaay TBEpANX
BiZIXOJIiB, 310paHuX Ta MepeBe3eHUX CMITTEBO3aMHU no6yroBux Bigxoxis (TIIB) y konTeiiHepax
Po3zin 3. BusHaueHHs MopdooriqHoro ckinany modyrosux | Posnmin 3. BusHauenns mopdomnorigoro ckmany TIIB, mo
BiJIXO[IiB, BIIIYYEHHX 3 KOHTECHHEPIB JIOCTABIISIIOTBCSL CMITTEBO3aMH Ha OO'€KTH IMTOBOKCHHS 3
BIIXOJaMH
Po3zin 4. BusHaueHHs ITbHOCTI MOOYTOBUX BiXOiB Posnin 4. Buznauenus miisaocti TIIB
Honatok 1. dopma BimomocTi peectparii mooyroBux | Jlomatok 1. 3pasok ¢opMu i1 3aMOBHEHHS JaHHX
BIJIXO/IiB, 1[0 HAJXOSATh Ha 00’ €KT 0OPOOJICHHS BIIXO/IiB JMOCTiDKEHHST ~ Mopdonoriyaoro  ckmagy  TIIB  y
KOHTeHHepax

Homarok 2. dopma Mg 3alOBHEHHS NaHWX AochikeHb | Jlomatok 2. 3pa3ok ¢opMmMu  Ans 3alOBHEHHS JaHHUX
MOpGOJOTIYHOTO  CKIamy MOoOyTOBHX  BIOXOHIB 13 | AOCHIIKEHb MOP(OIIOTIYHOTO CKIIAMy TBEPAHMX MOOYTOBHX
CMITTEBO3IB BIIXOJIIB 3 CMITTEBO3iIB

Honarok 3. ®opma i 3amoBHEHHS NaHUX jgociipkeHb | Jlomatok 3. 3pa3ok BigomocTi peectparii TBepaux
Mop¢oJoriyHoro  ckiaxy — MoOyTOBHX — BIAXOMIB  y | MOOYTOBHX BiIXOJIB, L0 HAAXOATH Ha 00'€KT MTOBOIKEHHS
KOHTeIHepax 3 BigXomamMu

Mopdonoriyae nocmimkeHHs! MOOYyTOBHX BiXOIiB € BaXKIMBUM IHCTPYMEHTOM B CHCTEMI
yIpaBIliHHS BiIX0JIaMH, OCKIIBKH HaJae iHpopMaliro moao 06’ eMiB yTBOPIOBAaHHUX BiXOiB Y rpoMai
1o (ppaxiisx i 3arajoM, a TAKOXK OIIHIOE BIUTMB CE30HHOCTI Ha TeHepallito BiaxoiB. UMHHI METOINYHI
peKoMeHaLi] Halal0Th YiTKE PO3YMIHHSA 11010 METOI0JIOT1] MPOBEACHHS TOCTIIKEHHS 15 TOOYTOBUX
BiZIXO/IiB MIEPEBE3EHNX CMITTEBO3aMH UM 310paHUX y KOHTEHHEPH, a caMe BKa3yeTbCsl 4aCTOTA, KIIBKICTh
Ta 00’ emu BiiOpanux npo6. KpiM Toro, crimcok ¢pakiiii, Ha sKi TOBUHHI PO3COPTOBYBaTHCS BiAiOpaHi
nmpoOu, OyJI0 PO3LIMPEHO Ta PEKOMEHIOBAHO HE OOMEKYBATHUCS TUIBKM HAsSBHUM IIEPEITIKOM Y
JonaTtkax.
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BOJIIBAY T.1., IETPYIIIKA LM. (YKPAIHA, JIbBIB)

BUKOPUCTAHHA METOIIB JUCTAHIIHHOI'O 3OHAYBAHHSI 3EMJII V1A
JOCJIIKEHHS IPYHTIB YKPAIHU

Incmumym cmanoeo poszeumky im. B.HYoprnosona, Hayionanvruii ynisepcumem «Jlvgiecoka
noaimexuixay, 79013 Jlveis, éyn. C.banoepu, 12, istr.dept@lpnu.ua

Abstract. The soils of Ukraine are facing significant degradation, particularly due to industry,
agriculture, and the ongoing war. This investigation focuses on assessing the extent of damage and
selecting appropriate recultivation strategies using remote sensing technologies. By leveraging Google
Earth Engine (GEE), geoinformation systems are being developed to compile critical soil data, such as
pH levels, soil density, soil moisture estimation, soil type, land degradation. This comprehensive
approach aims to facilitate the identification of regions most affected by heavy metal pollution and
support the creation of precise soil pollution maps.

[pyHTH € OfHMM i3 HAMBaKIMBINIMX KOMIIOHEHTIB €KOCHCTEMH YKpaiHH, sKi 3a0€3IeuyroTh
(YHKIIOHYBaHHSI CIIbCBKOTO TOCHOAApPCTBa Ta MNpUPOAHHMX JaHamadriB. OgHaK, 3pOCTaHHS
iHaycTpiamizamii, iHTCHCHBHE CLIbChKE TOCIOJNAPCTBO Ta BIHCHKOBI Jii 3HA4YHO 301IBIIMIN
AaHTPOTIOTEHHWY BIUIMB Ha TIPYHTOBI pecypcu. llepemiueHi YWHHUKK TPU3BOASTH IO 3a0pyIHEHHS
IPYHTIB, IXHBOI Nlerpajaamii Ta 3HIDKEHHS pPOMIOYOCTi. 3a0pyIHEHHS TPYHTIB BaXXKUMH METalaMH,
XIMIYHAMH PEUOBMHAMHU, NOOPUBAMU Ta IMECTHIMIAMH — II€ KJIFOUOBI MPOOJeMH, SIKi BIUTUBAIOTh Ha
CTaOUTBHICTh arpPOEKOCHUCTEM.

CydJacHi METOAM NWCTAHIIIMHOTO 30HAYBaHHS 3eMIli HaJalOTh MOXJIHMBICTH OUTBII TOYHO Ta
OTIEPAaTUBHO OIIHIOBATH CTaH IPYHTIB Ha BEIUKIH TepUTOpii. 3aBASKM BHKOPUCTAHHIO XMapHHX
iatdopm s aHai3y Ta 00poOKu reorpadiunux aanux, 30kpema Google Earth Engine (GEE), moxHa
OTpUMATH JaHi Mpo piBeHb pH, MiNBbHICTE, BOJOTICTD, THII IPYHTY, PiBEHB JIErpajallii Ta epo3ii 3eMelb.
Ili MOKa3HUWKM € BAXJIMBUMH JJISI BU3HAUEHHS 3arajibHOrO CTaHy IPYHTIB 1 PO3pOOKH MOAAIBLIMX
PEKOMEHIAIH JIs IXHBOTO PalliOHAIbHOTO BUKOPUCTAHHS Ta BiTHOBJICHHS.

Mertomu AOCHTIKEHHS IPYHTY Ta TUCTAHIIMHOTO 30HIyBaHHS TiCHO TIOB’s3aHi MiXK COOOF0, TOX
X MOXHa PO3AUTUTH HA HACTYIIHI KaTeropii:

1. KaprorpadyBaHHs TEKCTypH TPYHTY: MPOCTOPOBHH PO3MO/IN TEKCTYpH IPYHTY € LIHHUM JUIS
3eMJIEYCTPOIO, CIITbCHKOTO TOCIOJAPCTBA Ta €KOJIOTIYHOTO TIaHYBaHHSI.

2. OuiHKa BOJIOTOCTI IPYHTY: BMICT BOJIOTH B IPYHTI Ta iH(pOpMaLlisi PO TEKCTYPY IPYHTY MOXKYTh
Kpaile 3p0o3yMiTH HasiBHICTh BOAH, TIOTPEOU B 3pOIICHH] Ta MOHITOPHHT MTOCYXH.

3. Epo3is TpyHTY Ta mepeHoc ocaly: iHTerpaiis iHpopMaiii mpo TeKCTypy IPYHTY 3 JAaHUMH
JUCTAHIIIMHOTO 30HAYBaHHA MOXXE OLIHMTH BpAa3JUBICTh PI3HUX CTPYKTYp IPYHTY A0 €po3ii Ta
BU3HAYUTH 30HHU PU3HKY.

4. Jlerpanmaiis 3eMeib 1 OIYCTEIIOBAHHS: aHaNi3 JaHUX JUCTAHIIIHOTO 30HIYBaHHS MOXE
JIOTIOMOT'TH BUSIBUTH TEPUTOPIi, e BinOyBaeThCs Aerpajallisi IPYHTIB, BTpaTa POMIOYOCTI Ta MPOLECH
OITyCTEJIIOBAHHSL.

OnHMM 3 OCHOBHUX 3aBlIaHb JOCJIDKEHHS € CTBOPEHHS reoiH(OpMAIliiHOI CHCTEMH, SKa
a00 MOBOKECHHS 3 TAKUMH TepUTOpisiMH. JIJ1sl OLIIHKU CTaHy IPYHTIB BUKOPHCTOBYIOTHCS KOMIUIEKCHI
MOKa3HUKH, OTPUMaHI [UISTXOM JHCTAHIIHHOTO 30HIYBAaHHS 3 JaHUX PI3HUX CYNYTHHKIB, OCHAIEHHX
ONTUYHUMH, 1HPPAYCPBOHUMH, PaIiOIOKAIIHHUME KaMepaMu. KpiM Toro, JJis MiABUIICHHS TOYHOCTI
aHaJli3y BUKOPUCTOBYETHCS allpOKCUMALlisl TaHUX 3a JOIOMOT0I0 METO/IB MAIIMHHOTO HABYaHHS, 1110
JIO3BOJISE Kpallle iHTepIPeTyBaTH CYIIyTHUKOBI 3HIMKH, Ta BU3HAYATH MPOCTOPOBI 3aKOHOMIPHOCTI.

3acTocyBaHHS €MHOTO IJXOJMy O MOHITOPHHTY CTaHy IPYHTIB i iX €KOJOTIYHOI OIIHKU
JIO3BOJIUTH CTBOPHUTH CTilKi arpolieHO03H, sKi 3a0e3nedaTs JOBroTpuBaie 30epekeHHs 010pi3HOMaHITTS
a TaKO)XK BUKOPUCTOBYBAaTH ONTHUMaJIbHI CTpaTerii BiTHOBJICHHS 3a0pyAHEHUX IPYHTIB.
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I'PUTA M.1IO. (YKPAIHA, KUIB)

IMPOCTOPOBO-HACOBI 3MIHU I'I JPOXIMIYHUX ITOKA3ZHUKIB
3ABPYJHEHHS ITIOBEPXHEBUX BO/I IHIITPA

Inemumym eeoximii, minepanoeii ma pyooymeopernnst im. M.11. Cemenenxa HAH Ykpainu,
03142, np. Axao. llannadina, 34, Kuis, Ykpaina, office.igmr@gmail.com

Abstract. Based on the conducted hydrochemical studies of the Dnipro River during 2015-2023,
a systematic deterioration of surface water quality has been established. For most monitoring points,
trends of increasing ammonium, phosphate, and biochemical oxygen demand (BOD) were identified. In
more than 70% of cases, the maximum values were observed in 2023 and were on average 45% higher
than the minimum values within the studied area.

3pocraroui Temmu ypOaHizamii 1 PO3BUTOK MPOMUCIOBOCTI CHIPHUSIOTH 30UTBIICHHIO
AHTPOIIOTEHHOTO HABAaHTA)KCHHS Ha TIOBEPXHEBI BOIW. 3i CTOKaMH KOMYHAJIBHO-TIOOYTOBOTO,
MPOMHCIIOBOTO Ta CiJIbCHKOTOCIIONAPCHKOTO XapaKTepy Yy PIKH MOTPAIUISIIOTh XiMiYHI CHOJYKH, SKi
NPU3BOAATH A0 MOTipieHHs AkocTi Boau. IloBepxHesi Boau JlHimpa, sKi 3aA0BOIBHSIOTE Oinbie 70%
noTped CIOKUBaviB B TOU e Yac 3a3HAIOTh OCTIHHOTO 3a0pyAHEHHS Ta MAIOTh MiAJISATaTH BCEOIYHOMY
JOCHIDKEHHIO 3 METOIO 3all00iraHHS HE3BOPOTHUX HETATUBHUX 3MiH.

Cepen TiIpoXiMiYHUX TOKA3HUKIB, SIKi HECYTh MaKCHMANbHY iH(OpMaIio mpo 3MiHH BOJHOI
CHCTEMH, MOXXHA BiIMITUTH CHOIYKH a30Ty, ¢ochopy i OioximiuHe criokmBaHHSA KUCHIO. CIOITyKH
a3oty i pochopy € OIOrTeHHUMH PEUOBHHAMH Ta, MOTPAILIAIOYH Y IIOBEPXHEBI BOU, HE JIUIIIC 3a3HAIOTh
XIMIYHHX TIEpEeTBOPEHb, aje i 3aJlisHi B MPOIEecax KUTTEMISIIFHOCTI BOMHUX OpraHi3MiB. bioximiuHe
cnoxkuBanHs kucHIO (BCK) € mokasHukoM, mo BigoOpaka€ BHUTpaTH KHCHIO Ha PO3KIAJaHHSI
OpraHiYHUX CHOJYK, IO B CBOIO YEPry CBIIYHUTH MPO BiAOMPAHHS KHUCHIO 3 BOJHOTO CEpEelOBHIINA HA
noTpeOMn pPO3KIaJAy a He JKMBJICHHS Ta POCTYy. 30iJHEHI KUCHEM Ta IMepeHacH4yeHi OlOreHHUMH
peuoBHHAMH NOBEPXHEBI BOJM 3a3HAIOTH MPOLECIB eBTpodiKalii, 110 BUCHAKY€e BOAHY CUCTEMY Ta €
HeOe3neuHuM 1S 11 JKUBUX OpTaHi3MiB.

BcranoBiieHHST 0cOOJIMBOCTEH MPOCTOPOBO-Y4ACOBOTO PO3MOUTY TiJPOXiMIYHUX TMTOKa3HUKIB
3a0pyIHEHHS TMOBepXHEBUX BoA /JlHIpa € OCHOBHOIO METOI0 IPEICTABICHOIO JOCIIIKCHHS.
Momicsuni KoHUeHTpauii OiorenHux crnonyk ta BCK Oynu orpumMani yepe3 cucteMy MOHITOPHUHTY
Jep>kaBHOTO areHTCTBa BOJHHUX pecypciB Ykpainu 3a mnepion 3 2015 poky mo 2023 pik. 3B’S3KH Mix
TiIPOXIMIYHUMH TIOKa3HUKaMH OYJIM BCTAHOBJICHI 3 BUKOPHUCTAHHSIM KOPEISIIHHOTO Ta (hakTOPHOTO
anamiziB. JlocmimkeHHs 3a0pyTHEHHS IOBEPXHEBUX BoA [IHiNpa mpoBOIMIIOCH B MeKaxX 7 BO03a00piB
BEJIMKUX MICT YKpaiHU Ta OXOILTIOBAJIO TEPUTOPItO Bij M. Burropon 10 m. JHinpo.

Sk mokazanu JOCIiKeHHs, OaraTopiuHi TpeHAH 3MiH 3a0pyJHEHHs MoBepXHEeBUX BOA JIHimpa
Kpalle 3a Bce IiIal0ThCs aHajli3y depe3 OLIHKY 3MiH KOHLEHTpalii aMoHio, Gocdar-ioniB Ta BCK.
Byno BcranoBieHO, mo A OLTBIIOCTI BOA03a0O0pIB MOCIHIIKEHUX TEPUTOPIA MPOCIiIKOBYETHCS
3pOCTaHHSl KOHIIGHTpAIliil IIMX TOKa3HWKIB 3 POKy B PiK, mpuuomy y Oinbme Hixk 70% BUMankiB
MaKCHUMaJbHI 3HaueHHs npunanaoTs Ha 2023 pik. PisHUISM MK MiHIMaTbHEUMH 1 MaKCUMaJbHUMHU
plUHUMH MeiaHHUMU MOKa3HUKaMu i Gocdaris ckianae 40-55%, anst BCK 35-50%, ta m1st amoHito
ckianae 25-65%.

B mpomeci gochimkeHHs OyJI0 BHUSBICHO P OCOOJMBOCTEH PO3MOALTY 3a0pyIHCHHS
noBepxHeBux Box Muinpa. Bogozabopu m. Kam’sHceke Ta M. JIHiNpo, 1m0 po3TamioBaHi y BUTOKY
Kam’stHcbKOTO Ta B Mekax JJHIMPOBCHKOTO BOJOCXOBHIIL, XapaKTePU3YIOTHCS 0araTOpiuHUMHU TPEHIaMHU
3pocTtaHHs KoHIeHTpalliii amoHito Ta BCK. B Mexxax Bojo3abopis M. KpemeHuyk ta M. [opimai [TnaBHi
NpOCTeXYIOTbca MakcuMmanbHi 3HaueHHs BCK, sxi y 80% BumagkiB mnepeBUIIYIOTb TI'PaAHUIHO
JIOITyCTUMI KOHLIEHTpALlii, Ta MiHIMAJbHI MOKa3HUKH (ocdat-ioHiB cepen yciel TepuTopii JOCTiPKEHHS.
Tpennu 3pocTaHHst 3a0pyTHEHHS IIOBEPXHEBUX BOJI 32 aMOHIEM OYJIM BCTAHOBIICHI JUISI BOJI03a00PIB M.
Yepkacu i M. KueBa. Ins Bomozabopy M. Uepkacu, posramoBaHoro B Mexax KpemeHdylbKoro
BOJIOCXOBHINA, TAKOXK € XapaKTepHUM HaWOUIbIIMI piBeHb KOHLEHTpauii ¢ocdariB Ta aHOMallbHA
HIBUAKICTH 1mopiuHoro 3poctands BCK, 10 B CyKyHmHOCTI XapaKkTepH3ye 1[I0 TEPUTOPIiI0, 5K Ty, IO
moTpeOye T01aTKOBOTO MOHITOPHUHTY Yepe3 CUCTEMHE 3a0pyTHCHHS BOIH.
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KY3bMIIINWHA LI, MEPJIEHKO H.O., IAKIB C.B., MEPJIEHKO 1L.M.,
BE3CMEPTHA 0.0. (YKPAIHA, JIYLbK-KIBEPLII-KUIB)
3BEPEXXEHICTD ®JIOPU KIBEPIIBCHbKOI'O HAINIOHAJIBHOT'O
NPUPOJHOI'O TAPKY «IYMAHCBKA ITYLIA»
Bonuncoxuii nayionanvnuti ynieepcumem imeni Jleci Yxkpainku
Kisepyisecokuii hayionanvruil npupoorutl napk «L{ymancoxa nyway
JIhyybkuti HayioHAbHUL MEXHIYHUL YHIgepcumem
43025, syn. banxosa, 9, kopnyc C, m. Jlyyvk, Yrpaina, irikuz6 1 @ukr.net

Abstract. According to the results of field research during the vegetation period of 2022 and
review of literary sources, 887 species of vascular plants were found in the black alder forest of the
Tsuman Forestry of the Kivertsi National Nature Park "Tsumanska Pushcha" in the Volyn Region. The
remoteness of the research area from the urban-type settlements Tsuman and highways contributed to
the significant preservation of vegetation cover — the absolute majority of plant species represent
aboriginal flora— 795 species (89,6 %). The synanthropic fraction is represented by only 10,4% species,
which indicates significant preservation of the spontaneous flora.

BuBueHHS1 O0iOpi3HOMAHITTA OKpPEMHUX TEPUTOPI € MPIOPUTETHUM HAMpPIMKOM OOTaHIKK
ceoroneHHs. Bommucrke [lomices € oqauM 13 HAWOLTBI 3aTiCHEHNX 1 3a00JI09€HUX PIBHUHHUX PETiOHIB
VYkpaiHu, SKUil XapaKTepU3yeThCS YHIKAIBHUM TOEAHAHHAM O3€PHO-JIICOBUX 1 JYYHO-OONOTHHX
nanamadTie. Ilorpeba 3HaHb Mpo (IIOPY 3pOCTaE B acHekTi mojiokeHb KOHBEHIT Mpo 30epeKeHHs
oiopiznomanitTs (Pio-ne-XKaneiipo, 1992). ToMmy HaraJbHOIO MOTPEOOI0 CHOTOICHHS € IHBEHTapU3aLlis
¢dnopu 1 GayHu 00’€KTIB MPUPOTHO-3AMOBIAHOTO (POHAY MU MTOAATBIIOTO MOHITOPHHTY 32 CTaHOM
010TH pe3epBarTiB.

®nopa llymaHchkol mymni 31aBHA CTAHOBWJIA BEIMKUN HAYKOBUU I1HTEpEC JJIsi JOCIIIHUKIB,
OpUYoOMy B JIiTepaTypi OCHOBHa yBara HpHUAULLIACH piakicHUM BumaMm ¢uiopu. Y 1984-1993 pp.
cniBpoOiTHUKaMu Kadeapu OotaHiku Jlyupkoro neniHctutyty iMm. Jleci Ykpainku (Huni — CHY) B.K.
Tepnenpkum 3i cmiBaBropamu, [1.]1. Mapuenkom, H.3. Pomanrok, O.A. Brnaxko, mi3Hilie ynpogoBx
2000-2006 pp. — H.3. Pomantok, JI1.O. Kouys, B.I1. Boiitiokom, I.I. Ky3pmimmnoro, A.b. @ininenko 3i
criiBaBTOpaMu OyJ YTOYHEHI, BUSBJICHI Ta OMUCAHI HOBI MiCIIE3HAXOKEHHS PIJIKICHUX Ta 3HUKAFOUAX
BUIiB pocinH LlyMaHCBKOTO JTiCOBOrO MacHBy.

Ha nmoyatky HOBOTO THCSYONITTSI HOBI JIOKQJITETH PIIKICHUX JUIS IIbOTO PETi0OHY BUIIB POCIWH
Oyno BusiBneHo HaykoBusMH IHcTturyry M.I. Xomomnoro HAH VYkpainm T.JI. AnapieHxo,
B.A. Onimenkom i O.1. Ilpsanako, Buennm HarionansHoro 6oranivyHoro camy iMm. M.M. I'pumika HAH
VYxpaian O.P. bapancekum. [lincymkom crana y3aranbHiorous npans «biopizHoManiTTs Llymancbkoi
NyLIl Ta HTUTAHHS HOro 30epeeHHs», aBTOPAaMH SIKOi BCTAHOBJIEHHH BiTHOCHO MOJIOAMH BiK (i1opu Ta
HWMOBIpHICTB QuioprucTUaHOro OararctBa moHaa 700 BUIIB CyTMHHUX POCIIHH.

Hamu 3a pe3ysibpraraMu MOJIBOBUX OOCTEXKEHB 3a OIJISAY JIITEPATypHUX JDKEpes BUsABICHO 887
BUJIIB CYIMHHHUX POCJIVH, 3HAUYHY YaCTUHY SIKUX CKJIaJIa€ papuTeTHA KOMIIOHEHTa (3arajioMm 128 BUIIB,
14,4 % Bin 3aranpHoi kimbkocTi KHIII, a came: qBa i3 criucky Mi>kHapOTHOT'O COFO3y OXOPOHU IIPUPOTU
(IUCN) (Aldrovanda vesiculosa, EN; Aesculus hippocastanum, VU), nsa Buam i3 €BpOneicbKoro
gepBoHoro cuucky (ERL) (Chimaphila umbellata, VU), (Neottianthe cucullata, EN, wotupu — i3
monatky | Bepucekoi kowBenuii (BK); 19 — mo oxopoHstoTkcs monoxeHHsMH KoHBeHIii mpo
MDKHapOAHY TOPTiBIIO BUIaMH AMKOI (ayHu 1 ¢uiopu, siKi nepeOyBaloTh Mif] 3arp030i0 3HUKHEHHS
(CITES); 45 — 3aneceHi jio nepenikiB BunanHs YepBoHOi KHUTH YKpaiHu; 82 — i3 00JacHOTO Mepetiky
PETiOHANBHO PIIKICHUX BHUIIB).

Binnanenicts paifoHy TOCTIKEHb Bijl ceMUINa MicbKOro Tumy LlymaHb Ta aBTOMOOUTBHUX JIOPIT
cripusuIa 3Ha4YHIN 30epexenocti pociauHHOro mokpuBy KHIIIT — abconmtoTHa OLIBIIICTh BHIIB POCITHH
npejcTaBieHa abopureHHow ¢oporo — 795 Buais (89,6 %). CunantponHa (paxiiis mpeacTaBiieHa
me 10,4% BuaiB, 10 CBIAYUTH NPO 3HAYHE 30€PEKEHHS CIIOHTaHHOI (IIopH.
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F'OPBAU B.B. (YKPATHA, JIVLIbK)

AHAJII3 IIIAXOAIB 10 TPAKTYBAHHSA INIOHATTS
HU3bKOBYIJVIEHEBOI'O PO3BUTKY

Bonuncokuii nayionanenuil ynieepcumem imeni Jleci Ykpainku
43025, np. Boni, 13, JIyyox, Yrpaina; Horbach.Viktoriia@vnu.edu.ua

Abstract. The article is devoted to the study of approaches to defining the concept of low-carbon
development. Ehe article analyzed world and domestic scientific views on the interpretation of the term
low-carbon development, in particular, the works of British, Chinese, Japanese and Ukrainian scientists.
Based on our research, we identified the main idea that unites the analyzed approaches to the definition
and proposed our own definition of low-carbon development.

[lepexin [0 HHU3BKOBYIJIELEBOI MOJEN PO3BUTKY € OJHMM 13 MPIOPUTETHUX HANPSMIB
TpaHchopmallii CycniibcTBa Ha 3acajiyd CTAJIOr0 3pOCTaHHS, TOMY BUHUKA€ HEOOXITHICTh MPOBEICHHS
aHaNi3y CYTHOCTI MOHSTTS HU3bKOBYTJIENEBOTO pO3BUTKY. CIif 3a3HAYUTH, IO MiAXOIW BYCHUX Ta
KOMITETEHTHUX OpraHi3amiiiHiuX CTPYKTYp 0 TPAKTyBaHHs MOHSATTS JOBOJII PI3HOMAaHITHI.

Tax, GpuTaHchki HaykoBui @. Vpban Ta . HopreHcBepa po3IisfaloTh HU3BKOBYTIELEBHil
PO3BUTOK SIK MOJIENb PO3BUTKY, sSKa IPYHTYEThCS Ha O€3MeuHil M KIIMaTy HU3BKOBYTIEIEeBiit
EHEePTeTHIN, JOTPUMYETHCS TIPUHIIUIIIB CTAJIOTO PO3BUTKY, CIIPHSIE 3aI00iraHHI0 HeOe3MeyHNM 3MiHaM
KIIIMaTy Ta BUKOPHCTOBYE MOJEJ HU3BKOBYTJICIIEBOTO CIOKWBaHHA Ta BupoOHHITBa (Low Carbon
Development: Key Issues / edited by Urban F, Nordensvird J. 2013. London: Routledge. P. 5).

Kuraiiceki Bueni Xy HOanp, Ilen Uxoy ta Jlemons Uxoy BHAUISIOTH TPH MOCTiAOBHI (a3u
HU3BKOBYTJICIIEBOTO PO3BUTKY: HU3BKOBYTJICIIEBa eKOHOMIKa (paHHs (a3a, METOIO SIKOT € CKOPOUYEHHSI
BukuziB CO, B CKOHOMIIli), HHU3BKOBYIJICIICBE CYCHIIBCTBO (CYCHIIBCTBO 3 HHU3BKOBYIJICIICBOIO
€KOHOMIKOI0, TIOJIITUKOFO, TOBCSAKJIECHHUM XUTTSM, Ta KyJIbTYPOI0) Ta HU3bKOBYTIICIIEBUH CBIT (3pLITHiA
eTar, sSIKHi BUHUKAE, KOJIM OUTBIIICTh KpaiH copMyBaau HU3bKOBYTIIeneBe cycninbero) (Hu Yuana,
Peng Zhoua, Dequn Zhou. What is Low-Carbon Development? A Conceptual Analysis. Energy
Procedia. 2011. Vol. 5. P. 1707).

B Snonii mommpeHNM € TepMiH «HH3BKOBYIJICLEBE CYCIIJIBCTBOY». MIiHICTEPCTBO OXOPOHU
HaBKOJIMIITHBOTO cepenoBuiia SAmoHii po3risgae HU3bKOBYTJICIEBE CYCHIILCTBO SK €KOHOMIYHO Ta
€KOJIOTTUHO 3/I0pOBE CYCIIIBCTBO MaliOyTHBOT'O, JIJIsl TIOOY/IOBH SIKOTO HEOOX1THO JIOKJIaIaTH MOCTIHHI
3YCHILIS IIOJI0 BUKOHAHHS 3000B’s13aHb KiOTCHKOTO IPOTOKOITY 3 METOO CTa0iTi3allii MapHUKOBUX T'a3iB
B atMoc(depi, aKTyali3ytouH 3J10POBUH PO3BUTOK SKOHOMIKHU 3 HU3bKUM €KOJIOTTUHUM HaBaHTAKECHHIM
1 BHCOKOI sKicTIO HUTTS (Annual Report on the Environment in Japan 2005 / Ministry of the
Environment. 2006. P. 5, 7, 8).

Cepen ykpaiHchkux BueHHX, B.M. Ky3pMuH HazuBae HHU3BKOBYTJICIIEBY EKOHOMIKY HOBOIO
COIIAJIbHO-CKOHOMIYHOIO 1 TEXHOJIOTIYHOK CHUCTEMOI0, HAIIJICHOK Ha CKOPOYCHHS BHUKHJIIB
NAapHUKOBUX Ta3iB (MEpeayciM AIOKCUIy BYIJIENI0), 00’€qHaHa LIHHOCTSMU 1 NPUHLIUIAMU CTAJIOTO0
po3Butky (Kysemur B.M. Crpareriuni acnekTd HH3bKOBYIJICLIEBOIO PO3BUTKY >KUTJIOBO-
KOMYHaIILHOTO rocriojapctsa micra. [Hdpactpykrypa pusky. Po3nin 5. PO3BHTOK MPOAYKTUBHUX CHII i
perionanbHa ekoHoMika. 2020. Bum. 42. C. 219). O.M. Ps0unH BU3HaYa€ HU3bKOBYTIICIIEBY EKOHOMIKY
SIK BUPOOHUIITBO, TOPTIBIIIO Ta CHOXHUBAHHS, K1 HE IPUBOASATH A0 3HAUHMX BUTPAT €HEPTii Ta BUKHUIIB
NMapHUKOBUX Ta3iB, 1 HE 3arpOKYyIOTh CTAOUILHOCTI KIIIMaTy Ta 3a3Hayae, 110 BOHA € MOINEPEIHUIICHO
E€KOHOMIKH HYJIbOBUX BHKHIIB (Ps0unH O.M. Cranuii po3BHTOK i €KOJIOTO-eHepreTudHa Oe3reka B
ymoBax riobanizamii. [Ipobiembl u mepcneKTHBbI Pa3BUTHsI COTPYIHUYECTBAa Mexay cTpaHamu HOro-
Bocrounoii EBpomnsl B pamkax YepHOMOPCKOTO 3KOHOMHYECKOTo coTpynHudectsa u ['YAM, 2011.
Y. 1. C. 628-632. C. 630).

TakuM YMHOM, HE3BaKAIOUM HA PI3HOMAHITHICTH MiIXOAIB J0 TPAaKTyBaHHS HOHSTTA, iXHBOIO
CHUIHOIO 1JIe€I0 € CIPSIMOBAaHICTh HHU3BKOBYIJICLIEBOTO PO3BUTKY Ha JMAOCSITHEHHS KIiMaTHYHOT
HEUTPaILHOCTI CYCIUIbCTBA. TOMY, HU3bKOBYTJIEIIEBY EKOHOMIKY JIOLITBHO PO3TILSIATH SIK CAMOCTIHHY
€KOJIOTOOPIEHTOBAHY CYCITUIFHY KOHIICTIIII€I0, TIPOBIIHOIO 17ICE€T0 SIKOT € JOCATHEHHS HYJTHOBUX BUKHIIB
MapHUKOBHX ra3iB aHTpomocdeporo npy 30epeKeHH] TEMIIIB COLiaIbHO-eKOHOMIYHOTO PO3BUTKY.
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BOSPUH M.B., LIbOCbh 0.0. (YKPAIHA, JIVIIbK)

OIIHKA E®OEKTUBHOCTI I13® BEPXIB’A
BACEWHY PIYKH IPUIT’SAATH HA BOJIMHI

Bonuncokuii nayionanvhuil ynieepcumem imeni Jleci Ykpainku
43025, mp. Bomi 13, JIynpk, Ykpaina; mariasun140314@gmail.com

Abstract. The upper part of the Pripet River basin in the Volyn region is marked by various
nature-reserved objects that belong to the pan-European, national and regional eco-networks. The river
basin contains 314 objects of the nature reserve fund (NRF) with a total area of 164,735.7 hectares. In
the upper Pripet River basin, there is an uneven distribution of protected areas across the territory, which
indicates the need to increase their size in the Styr, Turia, Vyzhivka, and Korostyanka river basins to
achieve an optimal ratio of areas and conserve species biodiversity based on a basin approach.

VYnopsinkyBanHsT Ta MeToam onTumizamii mepexi [13® BuBuanumcs 3a3Buuaili y Mexax
aZMIHICTPaTHBHUX TEPUTOPIaIbHUX OJWHUIG (paiioHIB, 00NMAcTei, KpaiHHW 3araliom), ChOTOJHI BCe
O1ITbIIIOT aKTyallbHOCTI Ha0yBae OaceHHOBUI MiJXiJ MPH OLIHIOBaHHI MEPEXKi MPUPOAHO-3aMIOBITHOTO
¢onay. Tomy BuHUKAaE HEOOXiHICTh moaanbioro BuBueHHs [13®0 y Mexax okpeMux OacelHIiB pivuok
Bonmacpkoi  obmacti, 30kpema pidok OaceitHy Ilpum’sari, OCKITBKM TEpPEeBaXHY YaCTUHY
BOJIOTOCIIONIAPCHKOTO KOMIUIEKCY Ha BonmHi cTraHOBHTH ii OacelH, KWW Mae€ 3HAYHUHN CTYIiHbB
OCBO€HHSI.

Y poboTi mijg 9ac BU3HAYEHHS TEPHUTOpiadbHOTO po3moairy 06’ extiB [13d y BepxiB’i Oaceliny
piuku  [lpum’sate Oynmo BukopucTaHo Marepianu PerioHampHOi nomoBimi  BommHCBKOI oOmacHOI
nepxkaBHoi agminicTpanii. s kinbKicHOT Ta sikicHOI ouiHku ctany [13® y mexax OaceliHy piuku
[Tpun’sate y BosMHChKiH 001aCTI BUKOPHCTAHO MTOKA3HUKH, 110 BioOpakeHi y Tabmui 1.

Tabnuys 1

Iloxa3HuKkM oWiHKM cTaHy Mepeski TepuTopiii Ta 00’ ekTiB II3® 3a OaceifHamu pivok

BepxiB’s p. [Ipun’are y Boaunncekkiii odaacti (2023 p.)

3aranpHa dakTruHa . [TokazHuk
. 3aranpHa Cryminp . .
o . KUIBKICTB mwioma [13D . IIIBHOCTI,
Baceitn piuku . Ioma 3aIoBiHOC ,
00’€KTIB, Sz parm.), . 06 exmu/10
3o (S]'[3¢D), ea Ti Ssan. 2
Nsao ca 0 km
Bomo36ip p. [lpun’sts 41 33548,22 32057,2 62,9 6,05
Baceitn p. CToxin 55 19 890,4 19 890,4 6,36 1,76
baceiin p. Ctup 115 65 074,162 53214,7 10,56 2,28
baceiin p. Typis 78 26 606,38 26 246.,4 9,05 2,69
baceiin p. BixiBka 13 329481 32948 2,59 1,02
Baceitn p. Lnp 11 13795,4 11 957,1 23,58 2,17
Baceiin p. Kopoctsnka 8 2525,8 2525,8 5,30 1,68
BepxiB’s [Ipun’sti (Bcboro) 314 164 735,17 149 186,4 10,17 2,14

VY Oacetini piuku lpumn’ste 3Haxoauthes 314 06’ exktu 13D 3aransHor0 wiomiew 164735,7 ra,
poTe (aKTHYHA IJI0IIA € MEHIIIOK0, OCKIJIBKHU ICHYE Psifi 00’ €KTIB, SIKI BpaXOBYIOThCS Y 3arajibHy IUIOILY
NPUPOAHO-3aNI0BIAHOTO (GOHAY, aje (PaKTUYHO PO3TAIIOBAHI y MeXax iHIIMX, 3HAYHO OUIBIIMX 3a
wiomero, 00’extiB 13D, abo kinbkox OaceiHiB. Y Oaceitni piuku Ilpun’sare Takux 00’ €KTiB
HapaxoByeTbest Ounbrre 40, manpuknan: ampkwit HIIIT (wactkoso), HIII «IIpun’sate—Croxiny,
KiBepuiBcbkuii HIIIT «llymaHchka mymia», 3arajbHO300JIOTIUYHMH 3aKa3HUK MICIEBOTO 3HAYEHHS
«CTapoBWKIBCBKHNY, JaHAA(QTHUH 3aKa3HUK MICHEBOro 3Ha4deHHs «CBITOOY3aKiBCHKHUID»,
3arajibHO300JIOTIYHHN 3aKa3HUK M/3 «JlyOedHiBchKuit» Ta iH. JIJisi OLIHKK €EeKTUBHOCTI MPUPOIHO-
3amoBigHOI Mepexi OaceitHy piuku [Ipumn’sath Bu3HadeHo, 110 ¢akTtuuHa rmioma [13® craHoBUTH
149186,4 ra, minsHicTh 00’ exTiB — 2,14 06./100 ¥M?, nokasuuk 3anosigHocti — 10,17 %, koedimieHt
incymspuzoBaHocTi — 0,32. BukoHaHa OIliHKa Cy4aCHOTO CTaHy NPHUPOJHO-3AMOBITHOTO (OHIY
Oacetiny llpum’sari y wMekax BomwmHCBKOI oOmacti  Hajganma MOXIIMBICTH OOTPYHTYBAaTH Ta
PEKOMEHAYBaTH NPOMOBKEHHS IOCHI[PKEHb 3 METOI0 BHSBJICHHS  pPapUTETHHUX BHUAIB OioTH Ta
po3tmpeHHs Mepexi 00’ ekTi [13D.
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MYJIPAK O.B.! (VKPAIHA, BIHHULS),
MATJIINUVK A.I1.2 (VKPATHA, XMEJIbHULIbKU)

3BEPEKEHHSI BIOPI3BHOMAHITTSA I TPHUYO-ITPOMUCJIOBHUX
JJAHAITA®TIB B KOHTEKCTI €EBPOIIEMCBKOI'O 3EJIEHOI'O KYPCY

'K3BO “Binnuyvka axademis 6eznepepsnoi oceimu”,
Byn. I'pywescokoeo, 13, m. Binnuysa, 21050, Ykpaina
2 Xmenvruybruii HayionansHuii yrigepcumen
eyn. Incmumymcoka, 11, m. Xmenonuyoruu, 29000, Yrpaina
mahdiichuk(@gmail.com

Abstract. The European Green Course envisages measures to reduce losses and protect
biodiversity, restore the number of species of natural flora and fauna, in particular migratory species of
animals and birds, their habitats, etc. A modern integral concept on the way to sustainable development
is the creation and improvement of an ecological network. Prospective objects for use as reserve
territories for further inclusion and expansion of the eco-network are quarry-dump complexes for the
extraction of minerals.

[porec €BpoinTerpalii € BaxJIMBUM KPOKOM Ha IIIAXY 0 Peajtizallii KOHIEMIiT Ta OCHOBHUX
IiJIe CTANIOTO PO3BUTKY CYCHIIBCTBA. BiOpI3HOMAHITTS € BaKJIMBUM KOMITOHEHTOM HaBKOJHIIHBOTO
MPUPOIHOTO CEepelIOBHIIA, SKe 3a0e3Meuye Taki eKoJoriuHi QyHKII, sIK MiATPUMAHHS SIKOCTI MOBITPS
Ta BOJU, O10pO3KIIaJaHHs BIIXO/IB, MATPUMAHHS POAIOYOCTI IPYHTY, KOJIOOOITY PEUYOBHH Ta €HEprii,
perymoBaHHA KiiMaTy Tomio. [Ipobmema 30epekeHHS Ta OXOpPOHU OiOpi3HOMAHITTS BH3HAY€Ha B
KoMmIoHike po €Bporneticekuii 3enennit Kypc (€3K), B [Iporpami aiif 3 HABKOJIHITHROTO CEPEIOBHUIIA
Ta €Bpornelchkiit crpaterii 2030 p.

Cepen 3aBaanb, Bu3HaueHux Ctparerieto y pamkax Llimi 2 «3a0e3neueHHs cTaloro po3BUTKY
NPUPOAHO-PECYPCHOTO MOTEHLiay YKpaiHW», € 3MEHIICHHA BTPaT OI0TMYHOIrO Ta JaHImagdTHOTO
PI3HOMAHITTS, 30€pEKEHHs Ta BIJIHOBJICHHS YMCEIBLHOCTI BUIB IPUPOAHOI ¢uiopu Ta hayHH, 30KpemMa
MITPYIOUMX BUJIB TBApUH Ta MTaXiB, CEPEJOBUI 1X iCHYBaHHsI, MPOTHIis HE3aKOHHOMY OOIry Ta
TOpriBm 00’ekTamu UKol (ayHM 1 (rmopu, 30iIbIIEHHS Ta PO3MUPEHHS TEPUTOPIA MPUPOIHO-
3aIroBIAHOTO (OHTY.

CyyacHOIO IHTErpaJbHOI KOHIENI€I0 Ha MUIAXY J0 CTaJOTO PO3BUTKY € CTBOPEHHS
KOMIIJIEKCHOT TPUPOJIOOXOPOHHOI CHUCTEMH — eKoJsioriyHoi mepexi. Ilan’eBpomeiickka exoJjoriuHa
Mepexa, K €JMHa MPOCTOPOBa CHCTEMa NMPUPOJHUX Ta HAMiBIPUPOAHUX TEPUTOpiH, Oyina BU3HaUYEHa
TOJIOBHHM HAIIPSIMOM peauizallii BceeBpomnelicbkoi cTparerii 30epesxeHHst 010 THYHOTO 1 IaHAa(THOTO
PI3HOMaHITTS, IPUHHATOI Ha KoH(pepeHiii «okimis aiis €Bporm» (M. Codist, 1995 pik).

OpHuUM 13 NUIAXiB ONTUMI3alii eKOMEPEXi € MOLIYK NePCIEKTUBHUX TEPUTOPiH Ta iX BKIIOYEHHS
JI0 CTPYKTYPHHX €JIEMEHTIB, SKi 3a0€31e4yBaTUMYTh 1 TPOCTOPOBY LITICHICTH Ta PEIIPE3CHTATHBHICTb.
[ToTeHIIHHUMI TEPUTOPISIMU JIJISI BKIIIOYCHHS B CTPYKTYPY EKOJIOTIYHOT Mepexi € TepuTopii siKi
noTpeOyIOTh J0JATKOBUX 3axOJiB 3 peHaTypalizauii, peKyJbTHBalii, pemarpiauii, 3aJiCHEHHS,
3ay’KEHHSI TOIIO — BiJHOBJIIOBAJIbHUX TEPHUTOpPiH, sIKI B CKJIaii eKoMepexi 3maTHi 3abesmedyBaru
MIPOCTOPOBY LIIICHICTh Ta JOCATHYTH €KoJioriuHoro OajnaHcy. IlepcriekTHBHUMHU 00’€KTaMu Jyis
BUKOPHUCTaHHS Y SIKOCT1 pE3epBHUX TEPUTOPIH ISl MOJATIBIIOTO BKIIOYEHHS 1 PO3LIMPEHHS EKOMEPEexKi
€ Kap’€pHO-BiBAJIbHI KOMIUIEKCH 3 BUJOOYTKY KOPUCHUX KOTIAJIHH.

[omyk onTUManbHUX €KOJIOT0-30aJIAHCOBAHHUX pIllleHb YIS TOAANBIIOTO BiJIHOBICHHS i
BUKOPUCTAHHS TiPHUYO-TIPOMHCIOBUX JaHAMA(TIB, Po3poOKa HOBHX METOJIB JJISI TOKpPAaIIeHHS
3arajlbHOr0 €KOJIOTIYHOTO CTaHy IIOCT-MaiHIHTOBHUX TEPUTOPIH B KOHTEKCTI 30epekeHHS Ta
BITHOBJICHHSI OiOpi3HOMaHITTS B KoHuemnuii €Bpomnelickkoro 3enenoro Kypcy (€3K) e Hapasi
aKTyaJbHUM Ta BOKJIMBUAM IATAHHSIM.
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JJOUMHEL B.B., LIYIUJIAT T.L, IIOIIOBUY B.B. (YKPAIHA, JIbBIB)

ITPOBJIEMA IMOBO/I’KEHHSA 13 TBEPIUMMU ITOBYTOBUMHM BIIXOJAMU
YV 3AKAPIIATCBHKIN OBJIACTI: IPUYUHUA, HACJIIJIKA
TA IIJIAXW BUPIIIEHHSA

Jlvgiscokuii Oeporcasruil yHieepcumem 0e3neKu HCUmmeoisibHoCmi
79007, syn. Knenapiscoka, 35, Jlveis, Ykpaina, ldubzh.lvivi@dsns.gov.ua

Abstract. The main aspects of the emergence of waste management problems in Ukraine, as a
whole, and in Zakarpattia region in particular, are revealed. Attention is focused on the formed complex
of dangers that cause the deterioration of the quality of environmental components and create threats to
the vital activities of society. The state of loading with solid household waste in the studied landfills of
the region, was analyzed. The main measures aimed at optimizing the waste management system of the
region have been revealed.

[IpoGiiema ympaBiiHHS BiAXOIaMH CHOTOIHI € OJHIEI0 3 HaWaKTyalubHIMIHAX IS Cy4acHOTO
monctBa. Kpainn €Bpomneiicekoro Coro3y yke 0araTo JSCATHIITH SIK BUOYIyBaldM Ha YCiX PiBHSX,
MOYMHAIOYH Bil MOOYTOBOTO, palioHalbHY 1 €(peKTUBHY MOJENb YIPAaBIiHHS BiIXOJaMH, B SIKid Ha
YiTPHUX TIO3WIIAX € MiHIMI3allisl CKJIaayBaHHA MOOYyTOBMX BIIXOJIB HAa TMOJIrOHaX, MOOYTOBe
COPTYBaHHS, IEPETBOPEHHS HA €JIEKTPOCHEPTII0 Yepe3 CHATIOBAHHS, PEIMKIIIHT.

B cyuacHiit Ykpaini naHa npo0iema € OfiHi€l0 i3 HaltMacITaOHINIKMX 1 HEBUPIIICHUX. 3a TaHUMH
MiHicTepcTBa pETiOHANBHOTO PO3BUTKY, OYHIBHUIITBA Ta >KUTIOBO-KOMYHAJILHOI'O TOCIIONAPCTBA
VYkpaiam, B KpaiHi HATIIYETHCS MOHAN 5 THCSY IMOJITOHIB, 3araJIbHOIO TUTOIICIO IMOHAM 8,5 THCSY Ta, 3
skux noHax 90% He BiAMOBIAAIOTH MIFOYUM CEKOJOTIYHMM BHMOraMm. 30KpeMa y 3akapHaTchbKii
o0OyacTi HamiyyeTbcs 62 MiCI BHJIAICHHS BIIXoaiB, 59 — s TBepaux IOOYTOBUX, a Ha
HECAHKI[IOHOBAHUX CMITTE3BAIMIIAX 3HAXOIUTHCA OJIU3bKO OIHOIO MUIBMOHA TOHH BIIXOJIIB.

[IpucyTHIi KOMIUIEKC IPUYHH, SKi CIPHYMHIIIN 0 TaKOTO 3arpO3JIMBOTrO CTaHy. B meprry yepry
MUTAHHS [TOKW HE TMOBCIOJIHOTO COPTYBAHHS BIJXOJIB BIIMOBIAHO J0 NEBHUX KATETOPIl, 1110 MOB’A3aHO
13 TUTAHHAM EKOJIOTIYHOTO TPOCBITHHUIITBA Ta iHGOPMYBAaHHS HACEIICHHS, PO3IIOYMHAIOUH 13 3aKJIaIiB
JOIIKIJTBHOI Ta 3arajibHOI CepeaHbOI OCBITH, CTOCOBHO IMUTAHHS BAa)KIIMBOCTI COPTYBaHHS BiJIXO/IIB,
HUISXiB 1 mepeBar ix nepepoOku, mepes CKIaayBaHHsM, K e 1 nepembadae 3akoH Ykpainu “IIpo
yIpaBiiHHS Bigxoaamu”, skuid HaOyB yuHHOCTI 9 numHs 2023 p., 3aBIAHHAM SKOTO € CTBOPEHHS
CHUCTEMH YIIPaBIiHHS BiXOJaMH, y BiAMOBITHOCTI O €Bporelchkux npuHIumIiB. KpiM Toro 3HadHa
mpo0JieMa y PerioHi i 3 MiANMPUEMCTBAMH 13 COPTYBaHHS, CIIAIOBAHHS Ta MEePepOOKH BiIXOMIB, SIKi €
BRKIIMBUMH CTPYKTYPHHMH JIAHKAMH y Taly3i YIIPaBIiHHS BiIXOJaMH.

B perioHi 0inblIicTh MOJITOHIB CYTTEBO BUYEPHald CBOI MOTYKHOCTI 1 3amoBHeHi Ha 80-95%.
30kpeMa JIOCHIJDKYBaHUH IIOJrOH B YXropoAcbkoMmy paiioHi (c. bapsinok), miometo 3,7 ra
3arnoBHeHM Ha 95%, MykauiBcbkuii (¢. Bepxwiit Kopomnenp), miomieto 12,5 ra — Ha 80%. [Toka3uuk
YTBOpEHHsI BIJIXOJIiIB Ha OJIHY JIOJIMHY CTaHOBUTH 116 Kr/pik. Y 3B’A3Ky 3 TUM, IO MicCIs
MOBHOMAcCIITaOHOTO BTOPTHEHHsI pociiichkkoi Qeneparii, o0nacTh crajia MPUXUCTKOM AJsi OaraTbox
JIECSTKIB THUCSY BHYTPIIIHBO TEPEMINEHUX TPOMAJSIH, TO JIAHMH TOKa3HWK CYTTEBO 301TBIIMBCA.
Oco00IMBO roCcTpa CUTYAIis y TIPChKKX Ta MEePEAripChbKUX palioHax, Jie He CKpi3b HAJIaroPKeHa CHCTEMa
300py 1 BUBO3Y BiIXOJIiB Ta IX MOJAIBIIOTO COPTYBaHHS.

ITonironn TBepAUX TOOYTOBUX BIAXOMIB € JpKepenamMu HeOe3meK s JIOBKUIISA Ta
HaceleHHs: 3a0pyJHEHHS MiJ3eMHUX BOJX 1 efadoTomiB, yTBOpeHHS (iNbTPaTiB, PO3MOBCIOKEHHS
iH(pEeKIiHNX 3aXBOPIOBAaHb Ta IIKIJHUKIB, YTBOPEHHS 3BAJMLIHOTO Ta3y, caMo3aiiMaHHsI 1 3a0pyJHEHHS
aTMOC(EepHOTo NOBITPA, BKIIOUEHHS Y MirpauiifH1i LUK peYOBHH, yTBOPEHUX BHACIIOK PO3KJIaIaHHs
PI3HUX BHIIB BIXO/IB, 3arp03a 30POB 10 1 KUTTIO HACEJICHHS.

V kinmi 2021 poky, OyB npuiiHsaTHii “PerioHansHuiA IIaH YIpaBIiHHS BiIX01aMU 3aKapiaTchbKoi
obnacti Ha mepiog mo 2030 p.”, 3aBAaHHSAM SKOTO € ONTHUMI3allisl MPOIEeCy YIPaBIiHHS BiIXOJaMH
obmacri. Y perioni jo kiHng 2027 poky, MIaHYIOTh TOOYAYBaTH 11 ATh CMITTENEPEPOOHIX 3aBOJIIB, B
YxkropoacbkoMmy, MykadiBcbkomMy, XycTcbkomy, TsdiBchko-PaxiBchkoMy Ta beperiBcbkoMy paiioHax,
Ha noHay 600 poOoYMX MiCITh, IHBECTHIIIHHOIO BapTicTiO 152 MitH. eBpo. Peamizartis 1miel kKoMIieKCHOT
CTpaTerii, J03BOJIUTD 3MiHIMI3yBaTH iCHYIOUYy IpOOIeMy 1 pHU3UKH 715 JOBKIJUIS TA HACEJICHHS, CyTTEBO
MIBUINUTH PIBEHb €KOJIOTIYHOT O€3MeKH 3aKapnaTchKol 00JIacTi.
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IBAHLIIB $1.B., ®EJJOHIOK B.B., ®EJJOHIOK M.A. (YKPATHA, JIVLIbK)

PO3POBKA IHTEPAKTUBHOI KAPTU «KJIIMATHUYHI 3MIHU B
YEPEMCBHKOMY ITPUPOJHOMY 3ANOBITHUKY TA IX BILIUB HA
BIOPI3BHOMAHITTS»

JIhyybkuti HayioHAbHUL MEXHIYHUL YHIgepcumem
43018, syn. Jlvsiecoka, 75, Jlyyvk, Yrpaina; ecolutsk@gmail.com

Abstract. The principles of development and the structure and filling of the interactive map
"Climate changes in the Cheremsk Nature Reserve" were considered. The purpose of developing this
interactive application was to assess the regional manifestations of global climate changes within the
most valuable object of the nature reserve fund of the Volyn region - the Cheremsky Nature Reserve
and their impact on the biota of the reserve, including on the rare component of biodiversity.

3amoBigHUKKN — 1€ HAWIIHHINIA CKJIAJ0Ba MPUPOAHO-3amMoBiqHOTO (GoHAY YKpaiHu, smpo
EKOJIOTIYHOI Mepexi, BOHH € €TAJIOHHUMH TNPUPOJHHUMH KOMIUIEKCAMH, II0 Ha3aBXKIH BIIYYCHI 3
rOCHOJAPChKOTO BHUKOPUCTAHHS Ta TpHU3HAuYeHI st 30epekeHHs Oiopi3HOMaHITTS, HayKOBOI
TSUTBHOCTI, eKosorivHoro MoHiTopuHTY. [IpupomHi komrmiekcr 3anoBimHuKiB B Ykpaini y XXI cr.
3a3HAIOTh BIUIMBY TPHOX YMHHUKIB, SIKi MOKYTh 3MIHUTH YH MOPYIIMTH iX JNaHAmadTHO-Oionoriune
PI3HOMAHITTS: aHTPOIIOTeHHA JisUTbHICTD JIFOJIUHH, 3MIHH KIIIMaTy Ta, Ha JKajb, BiicbKoBi Aii. YacTrHa
3aMmoBiTHUKIB YKpaiHu 3apa3 nepedyBac Ha OKYIIOBaHUX TEPUTOPISAX YU y 30HI BeJICHHS OOMOBUX JiH.
Tomy 0cobmMBO BakIMBO 30epiratv i NMPUMHOXKYBATH NPUPOIHO-3amoBimHUN (oHA YKpaiHW Ha
TEPUTOPISIX, SIKUX HE TOPKHYJacs BiiHa. [{ns 30epexxeHHs 610pi3HOMAaHITTS B 3aII0BiTHMKAX, 30KpeMa,
y Uepemcbkomy 113, akTyanbHUM € aHami3 BIDIMBY 3MiH KJIiMaTy Ha MPHUPOIHI KOMIUIEKCH. ABTOpaMu
po3pobneHo iHTepakTuBHY Kapty "Kmimartnuni 3miam B Yepemcbkomy [13". Meroro po3poOku
IHTEpaKTHBHOTO 3aCTOCYHKY OyJia OIliHKa PEeriOHAILHUX MPOSABIB 3MiH KiIiMary B Uepemchromy [13, ix
BIUIMBY Ha OIlOTy 3aloBiJIHWKa, B TOMY YHCIi - Ha pPapUTETHY KOMIIOHEHTY OiOpi3HOMAHITTS, i
Hpe/ICTaBICHHS OJICpyKaHNX pe3yibTatiB. [HTepdeiic po3podieHoi kapT mpeacTaBiIeHo Ha puc. |.

[lorenuiiiHuii BIuIMB 3MiH KJIiMaTy Ha 6iopisHOMaHiTTs Uepemcbkoro [13 3ailicHIOBaBCS LITSIXOM
CKJIaJJaHHsI OI[IHOYHUX TabJWIlb, y sKil 3rpynoBaHi yci BuIu ¢uiopu Ta (ayHH 3aroBiHUKA, IIO
nepeOyBarOTh ITiJT OXOPOHOIO, 1 I KOXKHOT TPYITM BUIB BU3HAYEHO MOJKIIMBI TIO3UTHUBHI Ta HETATHBHI
BUIM BIUIMBY 3MiH KIiMaTy, IO CIIOCTEPIralOThCs, MPH YMOBI, SKIIO BUSBJICHI TEHIEHIII 3MiH
NpOIOBKaThes. [0 BU3HAUSHUX OCHOBHUX MTOTEHIIIHHUX BIUTMBIB HErATUBHOTO XapaKTepy BiHOCATHCS:
BTpaTa 1 Jerpajailis CepeloBHUINA iCHYBaHHS PapUTETHUX OOJIOTHUX BHUIB BHACTIJIOK 3apOCTaHHS
0oI0Ta J1icoM; pU3UK 301 AHEHHS eKOCUCTEM BHACIILZIOK 3pOCTAHHS IIOCYIIIIUBOCTI, SIKA CTUMYJIIOBAaTHME
TIOLIMPEHHST MOCYXOCTIHKNX 1HBA3WBHHUX BWJIB, MOTIPIICHHS OCHOBHHUX XapaKTEPHUCTHK CEPEeIOBHINA
iCHYBaHHS BWJIiB; HETATHBHI ()EHOJIOTIYHI 3MiHU B IPUPOJI (HANIPUKIIAJ, TIPH MiABUIICHHI CepPEeaHbOT
temreparypu Ha 2°C, 1110 BKe CIIOCTEPIraeThes y 3aIlOBiIHUKY, POCIMHU TIOYUHAIOTH BICTH Ha 5-25
JHIB paHillle, KOJIM € 3arpo3a 3aMOpO3KiB Ta BIJICYTHI KOMaxu-3alMjIOBadi, TOMy He (OPMYETHCS
3aB’s13b, T/, HACIHHS; MOXKJIMBI 3MIHM B PO3CEJICHHI BUJIIB Ta 3MIHU apealliB iX MOIUPEHHS; NIBHU/IKE
MOLIMPEHHs Oyp’sIHIB, AJIEPreHiB, OTPYHHUX BH/IB Ta IHBA3UBHHUX BHIIB.

KniMaTiui Mk B Hepemcsxo.

Puc. 1. InTepdeiic inTepaktuBHOiI kKapTu «KiiMaTruHi 3MiHE y UepeMCbKOMY IPHPOIHOMY 3alOBITHHKY.

OCHOBHI  pe3yJIbTaTH IMPOBEACHOTO JIOCHIHKCHHS: BH3HAYEHO OCOOIMBOCTI JIMHAMIKH
KJIIMAaTHYHUX MOKa3HUKIB Ha Teputopii Uepemcokoro 113 mpotsrom 2016-2020 pp. y mopiBHSHHI 3
KJIIMaTUYHO HOPMOIO; OI[IHEHO MOTCHIIHHUI BIUIMB BUSBIICHUX 3MiH KJIIMaTy Ha 0i0TYy; pO3pO0JICHO
iHTepakTUBHY KapTy «KimiMaTtudhi 3MiHu y YUepeMChKOMY TIPUPOIHOMY 3aIOBITHUKY» (ITOCHIJIAHHS Ha
pecypc: http:/surl.li/nnwps ), ska MO)Xe BHUKOPHUCTOBYBATHCS SK JOJATKOBHH CJIEMEHT BEICHHS
JliTonmciB pupoau Ta po3poOKH iIHTEPaKTUBHOTO TEONOPTAaTy.
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BOI'OJIIOBOB B.M., BOHJIAPB B.1., KJIETIKO A.B. (YKPAIHA, KUIB)
CTAJIMHM CLUIbCKHWHI PO3BUTOK I BIZIHOBJIEHHS ITPUPO/IU B YKPATHI

Hayionanvnuil ynisepcumem 6iopecypcis npupodoxopucmysants Yrpainu,
m. Kuis, eyn. I'epoie Oboponu, 15, https.//nubip.edu.ua/

Abstract. Global climate change and the country's environmental security require the government
and the public to realize the need to transition to sustainable development, in particular, to sustainable
rural development. The main principles of such a transition for Ukraine should be the principle of self-
limitation in crop production, decarbonization of energy, and reduction of man-made risks to natural
ecosystems and public health. Modernization of the air quality monitoring system, in particular, is
important to preserving public health and the state of natural ecosystems.

Konmnemnist cranmoro cinmschkoro po3Butky (Sustainable Rural Development) mepen6adae Taxy
OpTraHi3alliio KXUTTEAISUTBHOCTI CLIIBCHKOT TPOMAaIH, TIPH SKil 32a0€31eUyI0ThCs Cy4acHi MMOTpedH 1 AKiCTh
JKUTTS i MEIIKAHIIIB 1 30€piraroThesi MOMKIIMBOCTI MaiiOyTHIM OKOJIIHHSIM 3a0e31evyBaTi CBOi IOTpedu
1 BHCOKY SIKiCTB XUTTA. [y 30epekeHHsT CydacHUX MOTped HACeNeHHs CUTbCHKOI TPOMaii He0O0XiTHO
MiATPUMYBAaTH BHCOKY SIKICTh CITBCHKOTOCIIONAPCHKUX TEPUTOpPi, BKIIOYHO 3 TIPYHTaMH,
MOBEPXHEBUMH BOJaMH 1 aTMocepHUM NOBITpsIM. OIHUM i3 NUISAXiB 30€peKEeHHST TPUHHSTHOI SIKOCTI
CLIIBCHKOTOCTIOAPCHKUX TEPUTOPI €, Ha JYMKY aBTOPIB, 3MCHIICHHS iHTEHCHBHOCTI BHPOOHHYHX
MPOIIECiB, 30KpeMa, NUIAXOM 30UTBIIEHHS OOCATIB OPraHivHOTO BHUPOOHWIITBA, BUKOPHUCTAHHA
TEXHOJIOT1M TOYHOTO 3eMJIEPOOCTBa 1 CUCTeMH HYyJIbOBOro 00po0iTky IpyHTY (No-Till TexHoorii) st
3MEHIIIEHHS BiJICOTKY OPHHX ILJIONI B YKpaiHi.

[licnsiBOeHHE BiAHOBJICHHS TEPHUTOPIi 1 MPUPOAN YKpaiHU MOBUHHO Bi0OYBAaTHChH HA IPUHITUIIAX
CTajoro cinbchkoro po3sutky (Hamami [Ipuamunu CCP), sxi y3romkyroTses 31 CTpaTeriero eKoJIOTIHO
oe3nekn Ykpainu 1o 2030 poky, 3arBepmxenoro Posmopsmkenasm KMV Big 20.10.2021 poky Ne 1363-
p. Mo [punnunis CCP BimHOCATH MPUHIMITA CAMOOOMEKEHHS CIIOKUBAHHS 1 BUPOOHUIITBA, «3€JICHOT
E€KOHOMIKI» 1 00poThOU 3 ormycremtoBaHHAM. [[pHHIIMTT caMOOOMEXeHHsI CTIOKUBAHHS 1 BUPOOHUIITBA
Yy KOHTEKCTI Mepexoiy A0 CTaJoro CUILCHKOI'O PO3BUTKY Ma€ BPaxOBYBaTH ONTHMI3AIil0 CTPYKTYpH
MOCIBHUX IUION[ 1 3MCHIICHHS BHUKOPHCTaHHSA XIMIYHMX 3aco0iB  TpW  BHUPOIYBaHHI
CUTBCBKOTOCIIOAAPCHKUX POCIMH Ha TEPUTOPIsiX 00’€IHAHMX CUIBCBKHX Tpomaj, IIpobmema
30epexeHHs 010pPi3HOMAHITTSI IPH MEPEXO/Ii IO CTAIOTO CUTHCHKOTO PO3BUTKY MMOBUHHA BHPIIIYBATHCH
HUIIXOM npueaHands Ykpaiau g0 [Inany €C 1110710 BIIHOBJICHHS NPUPOAHUX eKocucTeM 110 2050 poky.
3rizHo 3 M [InmanoM koXkHa KpaiHa po3poOusie cBoi HamioHanbHI IUTaHU BiJHOBJICHHS NPHPOH, B
SKUX TepeI0AUYNTH ISl CLTBCHKOTOCIIONAPCHKUX TEPUTOPIN MOKPAIIUTH 3aI1aCH OPTaHiYHOTO BYTJICIIIO
y IpyHTaxX Ta MOKa3HUKH JaHIIAPTHOTO GiOpi3HOMAaHITTS. €BpONEHCHKUHN 3eNIeHUH Kypc CTaBHTh 3a
METY JOCSTHEHHS B KOXKHiH KpaiHi 30inbmenHs 10 30% JacTku 30epeKeHNX 1 BITHOBICHUX IPUPOTHIX
€KOCHCTEM.

[MepcniekTHBU “‘3eyeHOi” TMOBOEHHOI BiOYMOBH YKpaiHM Ha MPHHIMIAX CTAJOr0 CiILCBKOTO
PO3BHTKY MarOTh BUKOPHCTOBYBATH MOIJIMBOCTI OioTpaHchopMalliii arpoceKTopy IUITXOM MEPEeX0oay
0 BUPOOHHMIITBAa €HEPrii 3 MicueBUX pecypciB OiomacH, 30KpeMa, LUIIXOM OioTpaHcdopmariii
POCIIMHHHX, TBAPUHHUX 1 KOMYHAJIbHHUX BiAX0[iB. OCKUIBKH CIILCHKOTOCIIONAPCHKI YTiqs 3aiMaloTh
omuspko 70% Tepuropii YKpaiHi 1 Ha HUX IMOPOKY (GopMyroThes Omu3bko 120 MIIH. TOH BiAXOJIB
pociIMHHHULTBA 1 Maibke 50 MJIH. TOH BiaxoaiB TBapuHHHMLTBa (3a gaHumu 2019 poky). Ykpaina mae
MOJJIUBICTh BUKOPHCTAaTU AOCBiA KpaiH €C, 1e Ha eHepreTH4Hi noTpedr BUKOPHCTOBYIOTH 25-50%
POCIMHHMX PEIITOK 1 B3STH aKTUBHY y4acTh B 3eieHoMy Kypci €C, 1m0 3a0e3ne4uTh 0JHOYaCHOIO
BUKOHAHHS IPUHITUITIB «3€JIEHO» SHEPTEeTHKH 1 OOPOTHOH 3 OITyCTEIOBAHHSIM.

3a cnoBamu npodecopa Epncra Vibpixa don Baiinzekepa cyuacHi iHaycTpiajJbHI METOAM B
arpoceKTopi € HaJ3BHYaiHO WIKIAJMBUM JUisl O1Opi3HOMAaHITTS 1 3MiH KJiMaTy, TOMy B YKpaiHi
HEOOXiJIHO B TEpIly Yepry 3MIHUTH MiJXiJ JO MIATPUMKH 1 PO3BUTKY OPraHIYHOTO CiJIbCHKOTO
rOCHOJAapCTBa, SIK OCHOBH JJISl PO3BUTKY CLIBCHKOTO TOCIIONAPCTBA HA MPUHIMIIAX CTAJIOr0 PO3BUTKY
(Sustainable Agriculture Development).
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UIALIEBUY B.B., LIVIUIAT T.I., IIONIOBUY B.B. (YKPAIHA, JIbBIB)

OCOBJIMBOCTI HOCTHIPOI'EHHOI'O BITHOBJIEHHA POCJIMHHOI'O
MOKPHUBY JIICOBUX EKOCHUCTEM 3AKAPHATCBKOI OBJIACTI

JIveiscokuil Oepaoicasrnutl yHisepcumem Oe3nexu HCUmmeoisiibHOCmi
79007, eyn. Knenapiecoka, 35, Jlvsis, Yrpaina,; ldubzh.lvivi@dsns.gov.ua

Abstract. The main factors of the occurrence of fires in natural ecosystems and their
consequences for the environment and the population that they cause are highlighted. Aspects of the
influence of hostilities as a factor causing fires in natural ecosystems in Ukraine are considered
separately. The peculiarities of the formation of local post-pyrogenic territories and their characteristic
features are considered.

Ioxexi y MpUPOTHUX €KOCHUCTEMaX MPHU3BOMAATH JI0 TPUBAJIOI CTPYKTYPHOI mepeOymoBU yCixX
CKJIaJJOBUX KOMIIOHECHTIB HAaBKOJIMIIHLOTO TPUPOIHBOTO CEPEJOBHUINA, BIIHOBICHHS SIKHX, MOXE
TpUBaTH HE ofHe JecATumiTTs. Lle cTocyeTbes SK JICOBHX, Tak 1 CTEIOBHX, IIOXKEX Ha
CLIIBCBKOTOCIIOAPCHKUX YT1ISMX Ta TOP(OBHUILAX.

[MpucyTHi pi3Hi dakTopH, SIKi CIPUYUHSAIOTH Ii CTPaIIHI IJIi €KOCUTEM HACIiJIKW: TMPUPOJHi
(6muckaBKH, BUBEP)KEHHS BYJIKaHIB, iCKpH BiJl CKENMBHHX IaJiHb i caMO3aiiMaHHS) i aHTPOIOTEHHI,
CIIPUYMHEHI JFOJCHKUM (DaKTOpoM (HETOTPUMAHHA 3aXOIiB IMOXKEKHOI Oe3MeKd, Oe3KOHTPOIHHUMA
TpaB’sTHUM ITiIaJ, SKWI TATHE 332 COOO00 BiIIIOBIAIBHICTD MEPE]] 3aKOHOM, BUKHU]T Y JIICOCMY3i CKJISTHOT
Tapw, M0 CHPaIbOBYE SK JIiH3a NPU COHSYHOMY HAarpiBaHHI, 3aCTOCYBaHHS (peepBepKiB, BUOYXOBUX
PEYOBUH Ta JETKO3aWMHUCTHX MaTepiaiiB, 3aropaHHs CTUXIMHUX CMITT€3BaJWIN, HABMUCHUHN Tiarman).
CaMe 3 IpUYHMH aHTPOMOTeHHOTO BIUIMBY, BUHUKaIOTh 110 80-90% noxkex y MpUPOJHUX eKOCHCTEMaAX,
Pi3HOT IHTEHCHBHOCTI, MicLisl JTOKaJi3alii (BepXoBi, HU30B1 a00 K MiI3eMHi).

B Vkpaini 3 mororo 2014 poky i ocobnuso 3 24.02.2022 poky, yacy moBHOMacIITaOHOI arpecii
pociiickkoi Qeneparrii, JoAaBcs IIe OAWH 3HAYHUH (aKTOp BILTUBY — MIJIITAPHUH, aJke B Pe3yNbTaTi
JIETOHAIlii paKeT Ta apTHIEPiHCHKUX CHAPSIIIB, BUOYXOBHUX MPHUCTPOIB, YTBOPIOETHCS 3HAYHA KIIBKICTh
HeOe3MeuyHnX XIMIYHUX CIIONYK, Takux sik: Byriekuciui ra3 (CO»), BogsHa napa (H>O), yagauii ra3
(CO), oypmii raz (NO), dopmansaeria (CH.0), miokcua azoty (NO»), 3akuc azory (N,O), azot (N»),
napu mianuctoi kucinotu (HCN), Bakki MeTanu i HU3Ka KaHIEPOTEHHHX CIIONYK, a TAaKOX BeJTUKa
KUIbKICTh TOKCUYHOT OpPraHiKu, OKUCIIIOIOTHCS HABKOJIUINHI IPYHTH, JePEBUHA, TPUPOIHS MiJCTHIIAI0Ya
noBepxHs. BHacHiiok nmpoxopxeHHs: BUOYXOBOro yAapy Ta XBHJII, sika HOTrO CYIPOBOKYE, PEUOBUHHU
MPOXOJISATH NOBHE OKUCHEHHS, a MPOJYKTH XIMIYHOT peaKilii iIHTEHCHBHO BUBUIBHSIOTHCS Y HUKHI IIAPH
aTMocdepH, y JIICOBUX IPYHTaxX MIrpylOTh 1 HAKONMMYYIOThCSI HEOe3MeUHi XiMiuHI PEYOBUHH, B TOMY
YHCIl BaKKI METalH, 10 NPU3BOAUTH 0 3HAYHOI Aerpajanii ekocucreM. 3a0pyIHEHHS IPYHTOBHX Ta
BOJIHAX PECYpCiB MPOAYKTaMH TOPIiHHS BiJ TOXKEX BHACHIJOK OOWOBWX il Ta 0OCTpiNiB, CTBOPIOE
yuMaJli PU3MKU JUIs TIPOBEJICHHS IMOCIBHOT KaMIlaHil, 110 BiJOMBAa€ThCS Ha MPOJOBOJIBYIN Oe3mel,
HaHOCHUTD LIKOAY JIICOBOMY OCHOJAapCTBY, 3MEHIIYIOUH IUIOILY JIICiB Pi3HOTO MPU3HAYEHHS Ta PiBEHb
JICHUCTOCTI, KWK Y TOBOEHHUH nepiox cTaHoBuB 15,9%.

Ha wmicisx moxex Yy NPUPOJIHUX EKOCHCTEMaxX BHHUKAIOTH IOCTIIIPOTEHHI TEpUTOPIi, Je
CIIOCTEPITAEThCSl TPUBAJIA TEHJCHIIST 10 3pPOCTaHHS BapiabENbHOCTI Ta BHJO3MIHHM CTPYKTYpH
(biTOLEHO3IB TpaB’sSHOTO TOKPUBY Ta JAEPEBHO-YarapHUKOBHUX HAacaKeHb, BIPOJIOBXK KUIBKOX
MOCJIZOBHUX CYKIECIHHUX eTamiB. 30Kpema IIe CIOCTepirajoch Ha JAOCTIKYBaHUX IISHKAX
3akapnarchekoi obiacti. BuropanHs opraHivHOI YaCTKHU IPYHTIB, aKyMYJILOBAHOI Y IIapi MiJICTHII Ta
¢iTomaci, MABUIIYE BMICT 30JbHHX €JEMEHTIB, MiHEpali30BaHOTO a30Ty, MOCHIIOE HarpiBaHHS
MOBEPXHI IPYHTY Ta CHPUYMHSE MiJBUILEHHS HOTO KHUCIOTHOCTI, IO BIUIMBA€ HAa HACIHHEBE 1
BEreTaTHBHE ITOHOBIICHHSI POCIMHHUX YTpyrnoBaHb. KpiM TOro rvHe 3Ha4YHa KUIBKICTh T'PYHTOBHX
MiKpOOPTaHi3MiB-IECTPYKTOPIB Ta KOMaxX, KOTpl 3UMYIOTh Y BEpXHIX Iapax rpyHTy. B pesynbrati
nepedir XiMiYHMX MPOLECiB y IPYHTI 3MIHIOETHCS Ta CYHPOBOIKYETHCS IMOCHUJICHHSIM JE€PHOBOTO
npoIecy YTBOPEHHS IPYHTY, MO3ai4YHHM YTBOPEHHSM Ta PO3BUTKOM TpaB’SHUCTOI POCIHMHHOCTI,
BIJTHOBJICHHSIM MOXOBOI'O IOKpHUBY, SIK CKJIQJIOBUX MiJ30JMCTOr0 LUKIy. B pe3ynpraTi 3MHUKaHHS
TpaB’sSTHOTO SIPYCY, MIKPOKIIIMaT TEPUTOPii CTabUIi3yeThCs, a MiCis MOCTYNOBOTO 3MUKAHHS JEPEBO-
YarapHUKOBOI POCIMHHOCTI, Ha0yBa€e XapaKTEepHUX AJI JTICOBUX €KOCUCTEM BIACTUBOCTEH.
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MOKPUMH B.1.', APYCTAMSIH E.M.%, BOH/IAPbH B.L,
METPYIIKA I.M.!, IMJIMIT’IOK 10.B.! (YKPATHA, JIbBIB, K1IB)

I'IC-TEXHOJIOT'TI 3ABE3IIEYEHHSI CTAJIOT'O PO3BUTKY
INPUPOJHO-3AIIOBIJHUX TEPUTOPIA IIIBHIYHOI'O NOAVIVIA

'Hayionanvnuii ynisepcumem «JIvsiscora nonimexuixay
79000, syn. Cmenana banoepu, 12, Jlvsis, Yrpaina, volodymyr.i.mokriy@lpnu.ua
’Minicmepcmeo 3axucmy 006KinIA ma npupoOHuX pecypcie Ykpainu
03035, eyn. Mumponoauma Bacuns Jlunxiscokoeo, 35, Kuis, Yxpaina, info@mepr.gov.ua
SHayionanvruii ynieepcumem biopecypcie i npupoookopucmysanns YKpainu
03041, eyn. I'epois Oboponu, 15, Kuis, Ykpaina,; plantprotect dean@nubip.edu

Abstract. On the basis of GIS technologies, the concept of the monitoring and management
system of nature-reserved territories of Northern Podillia was developed. The proposed system ensures
balanced resource use, based on developed and tested technologies for monitoring, modeling and
forecasting the functioning of ecosystems. Monitoring of forest, water, soil and anthropogenic
ecosystems involves the determination of existing and projected connections and impacts to ensure the
sustainable development of the ecological network of Northern Podillia.

MOHITOPHHT CTaJIOTO PO3BHUTKY TNPHUPOJHO-3AOBITHUX TEpUTOpil moTpedye GdopMyBaHHS
HAI[IOHAJILHOTO 1H()OPMALIIHHOIO CepPEeIOBUIINA, IKE aKyMYyJIIOBAaTMME HAasBHI iH(pOpMaIliiiHI pecypcu.
Bupimenas 1mi€i mpoONeMH MOXIJIHMBE 3aBASKH IHTEHCHBHOMY PO3BHTKOBI Ta MIMPOKOMY
3aMmpoBaHKEHHIO TeoiH(opMaIlifHIX TexHoJorii. 3acTocyBanHs reoindopmainiianx cucteM (I'IC) mms
MOHITOPHHTY Ta VIpaBIiHHSA 00 €KTiB mnpuponHo-3anoBigHoro ¢ouay (I[13®) mnependauae
BUKOPHUCTaHHS AMHAMIYHOIO MOHITOPUHTY ¥ aepokocMiuHOi iH(opMmanii y nudpoBomy dopmari ta ii
OTIPAITIOBAaHHS, 4 TAKOXK Bi3yalli3allifo TeMaTUYHOTO KapTOorpadiqHOro 300paKeHHS.

O0’exToM pocmimkenHs: € tepuropiss HamionansHoro mpupogHoro mapky (HIII) «IliBHiuHe
[Mominmst», sKuil CTBOPEHUH A7 30epekeHHs IIHHUX TIPUPOTHUX Ta ICTOPHKO-KYJIBTYPHUX KOMILIEKCIB
['onoropo-BopoHAIBKOTO KpsbKy, pPO3MILIEHOTO y cepeaHiii dvactuHi [onoropo-KpemeHupbkoro
CTPYKTYpPHO-€pO3iHHOTO KpsDKy Ha miBHiYHOMY ycrymi [lominbchkoi BucounmHu. MatepianamMu Iis
JOCHI/DKEHHST CTalli BIIKpHTI TeoiHdopmamiiini ukepena — KML-¢aiinm kiactepiB 3amoBigHOT,
rOCIIO/IapChKOT Ta peKpeaniiHol (YHKIIOHAJBHUX 30H MapKy Ta CYIyTHHKOBI JaHI €BpPOICHCHKOI
KOCMiuHOI porpamu Sentinel-2.

Pe3ynbTaT BHKOHAHHMX JOCTIJKEHb TOJSTAIOTh y BiJNpalbOBaHI aIrOPUTMIB, METONIB i
TEXHOJIOT1# iH(opMaIlliifHOro 3a0e3neueHHst MOHITOPUHTY Ta popmyBanHs 6a3u ganux HIIIT «[liBHiuHe
[onmimnsa». ba3yrounch Ha 3araibHOHAIIOHAIBHIA KOHIIEMINI €KOMEepeXi, po3pO0IeHO KOHIICTIIiI0
cucTeMd MOHITOpuHry exocucteM IliBHiunoro Ilomimns. Y cucteMi HaliOHaJLHOTO MOHITOPHHIY,
po3podka exosoro-indpopMaliiiaux pecypcie Ta Monitoputr [13® Iligniunoro IMoaimisg mocigae oxxe
3 BY3JIOBHX MiCIlb, OCKIJIbKHA 3HaXOAUTHCS Ha Boxonim YopHomopcerkoro i banrilicekoro OaceiiHis.
MOHITOPHHT CTAHOBUTH CUCTEMY iIHBEHTapH3aLiHHIX 00CTEXEeHb 00'€KTIB, iHPOpMaLiiiHO-aHAIII THYHOT
00poOKH PEe3y/IbTaTiB BHMIPIOBaHb, CTPYKTYPH3allil0, CTaHIAapTH3allil0 Ta HogaHHs iH(opmamii y
JIOCTYITHOMY JUIsl IPUAHSITTS PillleHb BUTIISL, CTBOPEHHS 3aC001B TpuBasioro 30epexxeHHs iHpopmarrii
Ta po3MWHUpeHHs i emmipuyHoro 0aszucy. Ha ocHOBI pacTpoBOTro Ta BEKTOPHOTO reoinpopManiiHOro
ananizy HIIIT «IliBaiune [Togimisy Ta mpUIeriuX TEPUTOPiH, 3aKIaJeHO OCHOBH KOMIUIEKCHOTO, alie
BOJHOYAC 1 (YHKIIOHAJILHO CTPYKTYPOBAaHOTO MOHITOPHUHIY JOBKULISA. Taka KOHICMIsS Ma€
iepapxiuHUi XapakTep, BMIIIYIOUM Ha Pi3HUX PiBHAX KOHLENTYaJIbHI 3acajyd MOHITOPHUHTY JiCOBHX,
BOJIHUX, IDYHTOBHUX Ta aHTPOIIOI'€HI30BaHUX €KOCHCTEM, 3 KOOPAMHALIE€I0 BUMIPIOBAaHb Ta IHTETPALIIEI0
pe3ynbTaTiB yepe3 iHPopMaIliitHuH eHTp.

BucHOBKHM Ta epCcneKTHBHY MOJANIBIINX TOCIIIKEeHb MepeAdavaoTh peani3alilo 3aponoHOBaHOT
1€papXivHOi CXEMHU MOHITOPUHTOBUX 00'€KTIB €KOCHUCTEM, II10 JIO3BOJISIOTh BU3HAUMTH SIK HAasIBHI 3B'SI3KH
MK 1l YacTHHAMM, TaK 1 IPOTHO30BAHMX, U1 3a0€3MCUEHHS IMOBHOLIHHOIO (YHKIIOHYBaHHS
ekomepexi IliBaiunoro [lomimmsa. JlomimeHe (OpMyBaHHS CO30JOTIYHUX 0a3 JaHMX HA TPUHIIAIIAX
CYMICHOCTI 3 aHAJOTiYHUMH eKoiHpopMaliiiHuMu cuctemMamMu €Bpomelicekoro Corozy Ta i3
3aCTOCYBaHHSM HOBITHIX 0101H(pOpMAIIHHIX TEXHOJIOTIMH.
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MEJILHUK €.€.!, (YKPAIHA, XAPKIB), FOHJAP O.5.2 (YKPAIHA, TEPHOIILJIb)

BAXKJIMBICTb JOCIIUKEHHA HACJIJKIB ITOKE?K HA TEPUTOPIAX
MNPUPOJHO-3AITIOBIJHOI'O ®OHAY JOHEIBKOI OBJIACTI

IVipaincokuii opoena «3nax nowanuy Hayko8o-00CLiOHUL IHCMUMYM 1iCO8020
eocnodapcmea ma azponicomeniopayii imeni I'. M. Bucoywvroeo, m. Xapxis, Yxpaina
Wudckij1985@gmail.com
?3axionoykpaincoruii nayionanvnuii ynisepcumem, m. Teproninw, Yrpaina;
olexandr.bondar91@gmail.com

Abstract. The publication analyzes the significance of the reviews issued on the territory of the
natural reserve fund of the Donetsk region. The possibility of developing large-scale projects for 2024
on natural plots of ideological objects of the natural reserve fund area, the conservation area of the «Holy
Mountains» NNP, was analyzed. There was a change in trends and scale of local changes during the
period with successful dates.

Ha mpuponni mapku ta 6GiocepHi 3amoBiIHUKK sSK 0a30Bi MPHPOTOOXOPOHHI TEPUTOPIl Y
MiATPUMII KOHIIEMIl CTajJoro pO3BHTKY TIOKIaJAeHO (QyHKIi0 30epekeHHs Oi0JIOTiyHOTO Ta
NaHIIAPTHOTO Pi3HOMAHITTS, IPOBEJCHHS EKOMPOCBITHUIILKOI Ta TYPHCTHYHOI AistmbHOCTI (Pubak Ta
iH. 2019). 30epexxeHHA TakuX TEPUTOPId B YaC BOEHHOI arpecii pocii Ta MOCHIECHOTO DPH3HKY
BUHUKHEHHS TIOKEX Yepe3 TelepilllHi HeCIPUATINBI IOTOHI YMOBH 3aCTaBJISIFOTH 1€ OiTBII aKTHBHO
3aliMaTUCS JOCIIDKEHHSIMY JaHUX IMUTaHb HABITh B HEBEJIMKUX MaciiTabax. 3a oQiliiHUMH JaHUMH
I'Y ICHC VYxkpainu y ceprni Ta BepecHi 2024 poky 3a BITpsSHOI Ta CyXOi MOTOM, TaKk SIK HACTiIOK
BHCOKOTO PiBHS IOXKEKHOT HeOe3MeKH 0/jpa3y B KIJTbKOX 00JIacTsIX Ha cXo/i YKpainu OyIo 3adikcoBaHO
BEJIMYE3HI 32 TUIOIEI0 MacHITaOHI MOXKEKi He JIMIIE B XBOMHUX, a 1 TMCTAHUX JicaX. Takoxk depe3 HUX
CEPHO3HO MOCTPaX 1Al HaBITh HaceaeHI MyHKTH. JlogaTkoBuM (hakTOpoM 3aliMaHb Ta YCKJIAJIHEHHS 3
TaCiHHS TOXEX 3aJHUINAEThCS TOCTIMHI BOEHHI il pociiickkoi (emepariii, a TakoX OOMEKEHICTbH
JIOCTYIIY TPAIiBHUKIB JIICOBOI OXOPOHHM, TaK SK HACIIJOK BiJICYTHICTh MPOTHUIIOKEKHUX 3aXOJiB HA
npupOHTOBIH TepUTOPIi Ta 3aX0iB OOPOTHOM 3 HUMU BXKE JOCUTH TPUBAIUH MEPioI.

Ha rtepuropii HamionansHoro npupoaunoro napky «Cssti ['opn» Jlonenpkoi o0nacti B poku
BIICEKOBOI arpecii Bike 0arato pokiB (iKCyeThCs BENMKA KUIBKICTh 3aliMaHb HE JIMIIE B YACTHUX Ta
MIlIaHUX COCHSIKaX, a 1 YHCTHX JIMCTSHUX HACA/PKEHHSX Ta Ha BIJKPUTHX CTEMOBHX TEPUTOPISIX.
CyTTeBa CKIAJHICTh TOYHHX JOCIIKEHb Ha MOIIKOKEHUX BOTHEM TEPUTOPISAX TAKOXK Yepe3 BOCHHY
HeOe3MeKy Ta OOMEKEHHUH TOCTYII.

Oco0nmBo MacmTabHI Mokexi cranmucs came B nbomy 2024 pori. Tak mo nanum Ha caiiti ['Y
JICHC VYkpainu y [doneupkiit obmacti Ha tepuropii HITIT «Crsati ropu» 8 Bepecus 2024 p Oyina
3adikcoBaHa MacIITabHa IMOKeXa, 0 BUpyBaja MPOoTAroM 8 MHIB 1 momkoamia miomt y 6000 ra. J{is
TIOPIBHSIHHS B3TO AOCIIKEHHS JicoBUX noxkex Ha Tepuropii HIIIT «Cesri 'opu» B 10BOEHHI pokH y
nepioz 3 1998 o 2013 pp (Iaayuens 2014). [To npoBeaeHOMY 1X 4aCOBOMY Ta IIPOCTOPOBOMY aHAI3y
BCTAHOBJICHO ITI0 B CEPEIHHOMY Ha PIK 3arajbHa IJiomia moxex cranosuia 101,3 ra. [TopiBHIOOUYH BCi
i aHi OYEBHIHO, IO TUIONIA OJHi€l MacmTaOHOI MOXKEXI LBOTO POKY MEPEBUIIMIA CEPEAHbOPIYHY
3arajipHy IUIONLY B JIOBOEHHI POKH B JIECSTKH pa3iB. Taki Mudpu MiATBEPIKYIOTh PO CEPHO3HICTH
MacITa0iB BIUIMBY BOTHIO Ha JIaHI TEPUTOPIT Ta BAXKIMBICTh HMPOBEACHHS IIJIOr0 PsIIy JOCIHIHKEHD 110
TEHJEHIIISIM Ta HACTIIKaM TaKUX MOXKeX. TaKoK MO AaHWUM JOCIiKEHHSAM OyJI0 BCTAaHOBJIECHO, L0
NEPi0JIOM MOXKEKHOTO MaKCUMYMY € KBIT€Hb — BEPECEHb, a IMOXKEKHUM I1IKOM — CEpIIeHb, BEPECeHb 1
tpaBenb ([magynens 2014). Came i B boMy polli KaTacTpo(diuHa MOXKEKa BUHUKIIA Y BEPECHI MICAILII,
TOOTO B Yac MOKEKHOTO MiKy. Taki AaHi 000B’I3K0BO CJIiJ BPaXOBYBATH B HACTYITHI POKU KOJIH 3arpo3a
Ta PU3HUK Bijl MOXKEK MOXKYTh OYTH HE MEHILIUMH.
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BYHSK B., 'VBAPUK B., BPOHCbHKA 1., KOMIUIIKEBHY C.,
MACJIOBCBKA O., THATY1I C. (YKPAIHA,JIbBIB)

BJIACTABOCTI BAKTEPII, BUJIJIEHUX I3 PU3OCHEPU
COLOBANTHUS QUITENSIS (KUNTH) BARTL.
(O. ZECEIIIIH, MOPCBKA AHTAPKTHKA)

JIvsiscokuil HayionanvHuu yHieepcumem imeni leana @panka
syn.l pywescvkoeo,4, m. Jlveie, 79005, Vrpaina
e-mail: vasylyna.buniak@lInu.edu.ua

Abstract. The aim of the study was to investigate the properties of bacteria from the rhizosphere
of Colobanthus quitensis (Deseption Island, Antarctic Maritime). In the course of our work, we isolated
pure cultures of bacteria from the rhizosphere of C. quitensis, which are able to synthesize siderophores,
auxin-like compounds and are resistant to NaCl and heavy metal compounds, therefore, can potentially
be used to create drugs to improve plant growth under the influence of these factors.

YMOBH cepeZioBUINA BIUTMBAIOTH HA Ha3eMHY 010Ty AHTapKTHKH, IO BiJOOpakaeThes il HU3BKUM
pizHOMaHITTAM. llOKpHUTOHACIHHI POCIMHH y [HOMY CEPENOBUINl IPEICTaBICHI JBOMA BHIAMHU:
Deschampsia antarctica E. Desv. Ta Colobanthus quitensis. EKoTOTi4Hu#H YCIIiX IMX POCIMH B yMOBaxX
AHTapKTHKH TIOB’S3aHUH 3 ajanTamiero o Oaratbox QaktopiB. OKpiM aganTaiiii aHTapKTHYHHX
POCTHH 70 YNHHHKIB CepPeIOBHINA, 3HAYHY POJIb Y IXHROMY BHKHBAaHHI Bifirpae MikpoOioM puzocdepu.
Buninenss y 4uCTiil KynbTypi 1 JOCHIHKEHHS CTIMKUX A0 YAHHUKIB CEPEOBHIA MiKPOOPTaHi3MiB, SKi
30aTHI TIOKpallyBaTH PICT POCIHH, € aKTyalbHUM 3 OTJSILy Ha TOCTpy MOTpe0y CTBOPEHHS
OlompenapaTiB AJs MiABUILECHHS POIOYOCTI TPYHTIB, IO 3a3HAIM aHTPOTIOI€HHOTO BILIMBY a00 Oyiu
MOITKO/KEH1 Y pe3ynbTati 00HOBHX Mil.

MeToro po6oTH OyJi0 JOCTIIUTH BIACTUBOCTI Oaktepiit 3 puzochepu Colobanthus quitensis. Y
pOOOTI BUKOPHUCTANH 130JIATH OaKTepiid, ki OyM BUIIIEHI criBpOOiTHUKaMH Kadeapu Mikpoobiosorii
JIHY imeni IBana ®panka i3 3paskiB C. quitensis (0. decenmn, Mopcbka AHTapKTHKa), sIKi Oynu
BiZliOpaHi mix yac ce3oHy y 27-if YKpaiHChKi aHTapKTUYHIN eKcrenuiii. [[isi BusiBIEHHS 31aTHOCTI
1305TiB OakTepiil cHHTE3yBaTH CHAECPO(OPH BUKOPHUCTOBYBAIM CEPEAOBHILE 13 XpoMasypoyioM S i
TreKCaICITPUMETHIIAMOHIA ~ OpoMifoM, st 3°sICyBaHHS 3/aTHOCTI OakTepid CHHTE3yBaTH
AYKCHHOIIOIOHI CIOMYyKH — MOAM(IKOBAaHY METOJHMKY 3 JOAaBaHHAM peakTHBy CajbKOBCBHKOTO.
3nmaTHiCTh i30MATiB OakTepili pocth 3a pizHMx KoHueHTpamidi NaCl Ta crmoilyk BaXKKMX MeTamiB
BU3HAYAIN, BUKOPUCTOBYIOUH po3BefieHn y 10 paziB mokuBHUIA arap, 1o sikoro BHocuiu NaCl (2,0—
30,0, MnCl;x4H.O (1,0-20,0 mM), CuClLx2H,O (1,0-6,0 mMM), K.Cr,O; (0,1-10,0 mMM),
CdCl>x2,5H,0 (0,002-0,5 mM), CoClx6H,O (0,5-5,0 mM), FeSO.x7H.O (0,5-20,0 MM).
bakrepu3zanito Hacinas mmenuni 7. aestivum L. copty Tybalt mpoBoannu 3amMo4yyBaHHSIM HaCiHHS
yrponoBxk 12 roauH y cycrieHsii gociikyBannx Oakrepiid. [licns 3amouyBaHHS HaciHHS BUCIBaIM y
BOJIOTHH IPYHT. YTIPOJOBK TPETHOI—BOCHMOI /110 pOCTY BU3HAYAJIM: TOKA3HUKH IPOPOCTAHHS HACIHHS
MIICHHUIII, BMICT CyXOT pEYOBHHH 1 BOJIOTICTb y JTUCTKAX IIIEHHUI[, BMICT XJIopodiny a i xjaopodiny b.

Cepen nociimkyBanux 33 i3oasTiB 3 puszochepu C. quitensis, 18 i30asaTiB Oyau 37aTHI
cuHTe3yBatu cuzaepodopu. Yci 33 izomaru 3 pusocdepu C. quitensis CUHTE3yBall ayKCHHONOIIOH1
crofiykd. HaiiBummii BMICT aykcuHOMOMIOHMX cronyk (26,46+0,5 wmkr/mi, 19,2840,1 Mkr/mi,
18,16+0,25 mxr/mi,17,36+0,45 MKI/MJ1) BUSIBJIICHO Y CEPEIOBHILI KYIbTHBYBaHHs i301s1TiB D338, D383,
D342, D357. Cepen nociiukeHUX y poOOTI MiKpOOPraHi3MiB BHSBJICHO 130JISITH, CTiHKi IO CIIOJIyK
Baxkux MetaniB. [3omat D338 pic 3a BBy 20 MM MnClxH,0O, 6,0 MM CuCl>x2H,0, 0,01 MM
CdCI>x2,5H>0 Ta 0,5 MM K,Cr207. [30msatu pusochepu C. quitensis Oyau HOMIpHUMHU rajnodiiaMu.
Haii6inbw crilikumu BusBuinck i3omstu D338 ta D335, siki pocnu y cepenosumti 3 15 % NaCl. leski
i3osaTH 3 pusochepu C. quitensis CTUMYIIOBaIHM picT sipoi mieHuui 7. aestivum copty Tybalt.
OO0poGiiennst HaciHHA mmieHuI i3onstamu D330, D331, D357 3ymoBmioBaJio 3poCcTaHHS BMICTY
xJopodiiay a i by TUCTKaX 1 CyX0i MacH POCIIHHH.

OTxe, y X011 Hamoi podboTH 0yJI0 BUALICHO YHCTI KyJIbTypH Oaktepiit 3 pusochepu C. quitensis,
SIKI 37]aTHI CHHTE3yBaTH CHIACPOGOpH, ayKCHHOMOMIOHI cronyku 1 € crifikumu 1m0 BruiuBy NaCl ta
CITOJIYK BaXKKHUX METaJIiB, TOMY, TIOTEHIIIHHO MOXYTh OYTH BUKOPHUCTAaHI JJII CTBOPEHHS IpeTapaTiB sl
MOKpAILEHHSA POCTY POCIKH 328 HECTIPUSTIMBUX YMOB.
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[IOIIOBUY B.B., KOIIMJIOB B.I1., [IOTIOBUY H.II. (YKPAIHA, JIbBIB)

AHAJII3 BMICTY BAKKHUX METAJIB Y T'IZIPOJIOTTYHIA CUCTEMI
BEJIUKOI'O MICTA

JIveiscokuil Oepaoicasrnutl yHisepcumem Oe3nexu HCUmmeoisiibHOCmi
79007, eyn. Knenapiecvka, 35, Jlvsis, Yrpaina, ldubzh.lviv@dsns.gov.ua

Abstract. The research shows the state of pollution in the waters of the Styr River (Ukraine). It
has been established that the water is polluted as a result of effluents from industrial enterprises and
waste collection facilities. To prevent water pollution, it is necessary to install purification systems and
prevent dangerous substances from entering the water.

Hocmimkenns mpoBoamiucs B Mexkax wicta Jlymek. [imporpadiuny mepexy w. JIynek,
oesnocepentbo, hopmye piuka Ctup. Ha sikicTh ii Boau BIUIMBarOTH NMPUTOKHM — piku CamanaiBka,
Owmensiauk, XKunyska, YopHoryska. 3i cxinHoi croponn micta Jlynpka Ha p. CanamniiBka criopyakeHi
TepemniBchki craBku (6is Bys1. Tepemnisebka). Ix muoma — 5,91 ra. CTaBu BifirpaioTh 3Ha4HY POIIb B
perymsuii rigponoriuHoro pexumy piuku CananaiBku. CTaryc mam’ ITKH IPUPOIA MiCIIEBOTO 3HAYCHHS
«TepeMHIBCBbKI cTaBKU» HamaHO y 1993 pori. Takox rigposoriyHo 3’eauyerhes 3 p. CTUp KaHAIaMU
I'nimaBchknid OOJIOTHUI MACHB, SIKUM BUMarae J€TaTbHAX TiAPOJIOTIYHAX JOCTIKEHD B TIOJAITBIIIOMY Y
3B’SI3KY i3 CBO€IO CTIENU(DIYHOI0 €KOCHCTEMOK0. Y TOMEPEIHIX JOCHTIHKEHHIX HAaMH 3IHCHEHO aHai3
HAYKOBHX Ta JIITEpaTyPHHUX JKEPEI 00 XapaKTEPUCTHKH SKOCTi BoAM piku CTHP Ta poaHaIi30BaHO
IHTEpaKkTHBHY KapTy «Ymcra Bojga» momo MuHaMiku il 3a0pymHeHHs. Takok BCTAaHOBIEHO OCHOBHI
YUHHUKN TEXHOTeHHOro BIUIMBY Ha sAKicTh Boam (IlomoBmu B. B. (2012). ®i3uko-mexaniuHi
BJIACTMBOCTI €Ja(OTOMIB JOBKOJIA TEXHOI'CHHUX BOJONM CMITTE3BAIMII Ta IOJITOHIB TBEPIUX
noOyTOBUX BiJIX0AiB y Mexax 3axigHoro Jlicocremy Ykpainu. Haykosuii Bichuk HJITY VYkpainwm,
22 (14), 106-110). dns ananizy BMIicTy BaXKMX MeTaniB y BoAi p. Ctup Ta emadronax npudepesxkHoi
30HM HAMH 3/1CHEHO Bia0ip npob y 8-Mu AiIsHKAX, 6 3 IKUX — Oe3nocepeanbo pika Ctup, 7-a ainsHKa
— T'mimaBcbke Oomoto, 8-a gminsHka — TepemuiBcbke o03epo. [Ipoou Nel-6  BimOupanucs
25 yepBHs 2023 poky, nmpobu Ne7-8 BinmOupanucs 26 uepsusa 2023 poky. Enadoronu BinOupanu i3
rmmbuan 0-15 oM, a Takok TpoOy BOIM i3 LIEHTPY 3a pycioMm piku. [Ipodu emadoromniB BimiOpaHo
BignoBiaHo a0 cranmapry (JICTY ISO 10381-1:2004). OnpartroBanHs npo0 3xaiiicieHo B Jlabopatopii
MIPOMUCIIOBOT TOKCHKOJIOTIT JIbBIBCHKOrO HaIliOHAJBLHOIO MEIWYHOrO YHiBepcuteTy iMm. JlaHuia
lamumproro (M. JIsBiB, Ykpaina), cBigourBo Ne PJI 068/22 Bixg 01.12.2022 p. mpo BiAMOBigHICT
CUCTeMHM KepyBaHHs BuMiproBaHHsIMH BiaAnoBinHo 10 JJCTY ISO 10012:2005. AHaiiz BMICTY BaKKHX
MeTajiB y Boji piku CTHp Moka3aB, 0 HaHOUIbII 3a0pyIHEHUMH € JUISTHKH y Mekax [ HiZaBchKOro
Oomora Ta TepemHiBChbkHX cTaBiB. Lli 00’€KTH XapaKTepH3YIOTHCS CTOSYOI BOJOIO Ta MAlOTh
HE3HAYHWH BUTIK Oe3nocepenuso y piky. Bwmict Cu mepesuurye T'JIK (0,005 wmr/am®) cepen
JOCKYyBaHUX JUISHOK SIKpa3 y IUX Micusax — 1y [HigaBcekoro 6omnora cranosus 0,012 mr/om?, s
TepemuiBcbkux ctasis — 0,005 Mr/am’. [lepenamu 3a6pyJHEHHS BOM € IPOMUCIIOBI 06’ €KTH Ta MiCLIs
HakonnueHHs 1moOyToBux BimxoxiB ([lomoBmu, B. B. (2012). MakpoMineTs CMITTE3BAIAN] SK
010IHIUKATOPH CTaHy TeXHOreHHOTro enadorony. Ukrainian Journal of Ecology, (3), 59-70). Bona B p.
Crtup Ta BozioliMax i rigporpadiunoi Mepexi € 3a0pyJHEHOI TaKUMHU BaXXKUMHU MeTanamu sk Cu, Zn,
Cr, Co, Mn, Ni. besnocepennro nepesuiienss I'IK Cu y Boxi cipuunHsie y pud aHOMatii CKeJIeTHO-
CYJMHHOI CHCTEMH (aHeMis, KPOBOBWJIMBH), 3MCHIIICHHS MIrMEHTaIlil, BiJICYyTHICTh OYeH, 3HIKCHY
KMBYYICTh €MODIOHIB, JIMYMHOK, CKOJIO3 1 BUKPHBJICHHS XBOCTAa. ZNn CHPUYMHIE HU3BKUHA piBEHb
BUIIYIJICHHS, BUCOKY CMEPTHICTh, aHOMaJIbHY MIIMEHTaLlil0, FauyKyBaTUil XBicT, Jedopmarito xpeora.
IlepeBumennst y Boxi I'’IK Cr mpusBoguTh 10 3HMXKEHOI >KMBYYOCTI €MOpIOHIB 1 JIMYMHOK,
mopdosoriuni 3Mminu (C-momiOHe Tiyo). be3yMOBHO, 1110 Ba)kKi MeTajid BIUIMBAIOTh Ha BOJHI Ta
npudepekHO-BOAHI (iToneHo3U. 30KpeMa, MiJBUILEHHS KOHIEHTPALi BaXXKUX METATIB Y POCIMHAX
NPU3BOAUTH A0 AedopMalii ix opraHis, 3HHKEHHS IUIOJOHOLICHHS Ta PO3BUTKY 1 B KIHIIEBOMY BUIIAIKy
— 110 3arubeui.
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MAEP T., OJJHOPIT 3. (YKPAIHA, JIbBIB)

3JINCHEHHSA EKOJIOTTYHOI'O KOHTPOJIIO SIKOCTI
INOBEPXHEBUX BO/I PIYKH BEPEIIUILIA

National University “Lviv Polytechnics”
79013, S. Bandery Str., 12, Lviv Ukraine: maier.tanial 2(@gmail.com

Abstract. The economic activity of enterprises can lead to the depletion and pollution of surface
waters, disruption of their hydrological and hydrochemical regimes. The State Ecological Inspectorate
in Lviv Oblast has identified areas of possible pollution of the Vereshchytsia River.

3a pe3yibpTaTaMu 0araTopivHUX CIOCTEPEKEHb KOHTPOIIOIOUYNMH OpraHaMHU, OJTHAM 13 OCHOBHUX
YMHHUKIB 3a0pyIHEHHS MTOBEPXHEBUX BOJOHM € CKHOM HEOYMIICHHUX Ta HEIOCTATHHO OUMIIECHHX
KOMYHaJIbHO-TIOOYTOBHUX 1 IPOMUCIOBHUX CTIYHHMX BOA Y BOJHI 00’ exTH. Kitacudikairisi Ta OLIHKH SKOCTI
TIOBEPXHEBHX BOJ| B €KOJIOTIYHOMY acreKTi 0azyeThest Ha MeTOAMII eKOJIOT1YHOT SIKOCTI MOBEPXHEBHX
BOJ 3a BimmoBigamMu karteropisimu (Hakas MinekobOe3neku Ykpainu 3a Ne 44 Big 31.03.1998 p.).
Onwuparounch Ha pO3yMIHHSA BHPa3y «IKICTh BOAM» SK €KOJIOTiYHA Ta BOJOTOCHOJApChKa CKIIAJ0BA,
cucteMy kiacugikaiiii Ta HOPMaTHBIB OLIHKK SIKOCTI TIOBEPXHEBHUX BOJA YKpaiHM po3aijieHa Ha 3
OCHOBHI TPYITH: €KOJIOTiUHY, CaHITapPHO-TITIEHIYHY Ta BOJOTOCIIOAAPCHKY. Y KOXKHIN i3 TPyH € BIacHi
BH3HAYallbHI XapaKTePUCTHKH, IO BiMIOBIIal0Th IPU3HAYCHHIO HOPMAaTHBIB.

Opniero 13 MOCTaBICHUX 3aaad s JepkaBHOI ekosoriunoi incmekuii (JEI) € oxopowna,
palfioHabHe BUKOPUCTaHHS BOJI Ta BIITBOPEHHS BOJHUX PECYPCIB, 30KpeMa HassBHOCTI Ta JT0IePIKaHHS
YMOB JI03BOJIIB, YCTQHOBJICHHX HOPMAaTHBIB I'PaHWYHO MAOIYCTHMOTO CKHIAHHS 3a0pyIHIOIOYHX
pEUOBHH, JiMITIB 3a00py 1 BUKOPUCTAaHHs BOAM Ta CKHIAaHHS 3a0pyaHrorounx pedoBuH (IlomoxkeHHs
npo [lepkaBHy ekosnoriuny iHcrekuito Ykpainu // [IKMY Bix 19 kBitas 2017 p. Ne 275).

[pamiBanku JIEI 3#ifiCHIOIOTH IIOKBAapTAaNbHO EKOJOTIYHWN KOHTPOIb ITOBEPXHEBHX BOI.
IIporpama Binoopy mpod BU3HAYAETHCS MTOCTABIEHOO METO10. 30kpema, npauiBauku JEl y JIbBiBCBKil
o0yacTi 3AiMCHIOBAJIM BUi3]l HAa TEPUTOPi0 cMT. Benukuii JIt00iHb Ta i3 3ailydeHHSIM NpeICTaBHUKA
Oprafy MiICIIeBOT'0O CAMOBPSyBaHHS IPOBOIMIH OTJIsi (0OCTEXKEHHS) MICIIsl MOXKIIUBOTO 3a0py/THEHHS
piuku Bepemuis. BusiBneno 6etonny TpyOy 3 K01 BUTiKaja ped4oBUHA Oyporo KOJIbOpy 3 HEIPUEMHUM
3araxoM y BOJIOBIJBIIHMI KaHaJ, 3 MOJAJIBIINM MOTPAIUISIHHSIM B piuky Bepemuiis.

[paniBHMKaMH 1HCTPYMEHTAILHO-JIA00PATOPHOTO KOHTpOIrO [HCmekIii BixiOpani mpodu BojH,
10 BUTIKAJIX 3 BKa3aHOI TpyOu Ta ipodm Bou 3 piuku Bepemmii: B cMT. Benukuit JIto6iHb (3 MocTy Ha
aBToziopo3i JIbBiB-Cam6ip — nmpoba Nel), B ¢. [Topiuus (Hmxue mo Teuii Big cMT. Benukuit JIro0ine —
npoba Ne2) ta y c. MaBkoBuui (Buie o Teuii Big cMT. Benukuii JIro6ine — mpoba Ne3). JlabopatopHhi
JOCHIDKEHHS TpoOH BOJAM MPOBOAMIIMCS Ha BU3HAYEHHS XIMIYHHMX MOKa3HHUKIB: BOJAHEBUM MOKAa3HHUK,
XJIOPU[H, CYTb(PaTH, CYXUH 3aJTUIIOK, 3aBUCIi pEYOBUHH, 30T aMOHIMHMN, HITPATH, HITPpUTH, Pocdar,
OioxiMiUHE CIIOKMBAHHSA KHCHIO, XIMIYHE CIIOKMBAaHHS KHCHIO, 3aii30 3aranbHe, aHioHHi CIIAP,
HaQTONPOIYKTH.

3a pe3ynabTaTaMy NPOBEACHUX J1a0OpAaTOPHUX NOCHTIHKEHB BiliOpaHux mpod BOJ BUSBIIEHO, L0
KOHIICHTpAIlisl 3a0pyAHIOI0YHX pedoBrH y mpo0Oi Ne 1 ta mpobi Ne2 nepeBuIinye omycTiMe HOpMaTHBHE
3naueHHs ([Ipo 3aTBepKeHHS Tri€EHIYHUX HOPMATHBIB SIKOCTI BOJ| BOJHUX 00’ €KTIB JJIs 3a7[0BOJICHHS
NUTHUX, TOCHOAAPCHKO-MOOYTOBUX Ta iHIIMX MOTpeO HacenenHs // Hakas MinicTepcTBa 0XOpOHU
3nopoB’st Ykpainu Bixg 02.05.2022 poky Ne721), mo BCKs — y 2,67 pasu. [IpoBeneHi 10cCiipKeHHS
JEMOHCTPYIOTh 3HAYHHI PiBEHb 3a0pyTHEHHS piku Bepeniuiis 3a riipoXiMivHUM TTOKa3HUKOM.
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IOPYEHKO B.O.!, IPOCKYPHIH 0.A.2, ITATIKO H.C.?,
MEJIBHUK C.B.! (YKPATHA, XAPKIB)

BIIJIMB I'A30BUX BUKH/IB HA CTAH BOAHUX OB’€EKTIB
YEPE3 3ABPYJHEHHA ATMOC®EPHHUX OITIAAIB
HITPOI'EHBMICHUMU PEHOBUHAMM

! Xaprisecvkuii nayionansuuil ynigepcumem micokozo 2ocnodapemsa im. O. M. Bexemosa,
61002, syn. Yopnoenasiscvka, 17, Xapxis, Ykpaina, sergey.melnikl9977@gmail.com
2HIY «Vrpaincokuii HI{I exonoziunux npobiemy
61165, syn. €eecenisn €nina,6, m.Xapkis, Yrpaina, proskurnin_o@ukr.net

Abstract. The problem of water bodies pollution by rainwater runoff is considered. It is noted
that assessing the impact of rainwater on the state of a water body through laboratory measurements of
its composition does not allow predicting the peak of pollution. An algorithm for calculating the
pollution of rainwater runoff through the atmosphere by gas emissions is given. Algorithm can be used
in developing water protection programs.

3abpynaenns BogHuX 00’ekTiB (BO) momosumu crivanmu Bogmamu (CB) € omHi€r0 3 CyTTEBHX
EKOJIOTTYHUX TMPOOJIEM SIK Yy CLIBCBKOI MICIIEBOCTi, TaK i y MicTax. 30kpema notpamuisaHs qo BO
HITPOTEHBMICHUX PEYOBHH MOXE CIPHUATH iX E€BTPOBYBAaHHIO, IO 3pOOUTH BOJAY TOKCHYHOIO Ta
HENPUJATHOIO ISl KOPUCTYBaHHS. AJle, SIKIIO Y CLIBCHKOT MICIIEBOCTI caMa J0MIOBa BOJIA, SIK TIPABUIIO,
JOCUTHh YUCTa i 3a0pyAHIOETHCS JHIIE Ha TOBEPXHI IPYHTY, TO y MPOMHUCIOBHX MicTax omaau
3a0pYAHIOIOTHCS 1IIE JI0 MOTPAIUISIHHS 0 36MHOI IMTOBEPXHI BiJl aTMOCHEPHOTO MOBITPSL.

Ilpyu nnanyBaHHI BOZOOXOPOHHMX 3aXOMIB BIUIMB [JOLIOBOTO CTOKY OLUHIOETBCS dYepe3
nmaboparopHi 3amipu CB Ta yepe3 po3paxyHok obOcsry momoux CB 3a moBimkoBuMHU maHUMHU (SIK
npaBuio, 3a gomomoror JBH B.2.5-75:2013 «Kananizamis»). Alle jgeski €KOJIOTi4HI 3amadi
MOTPEOYIOTH OLIBII TOYHOTO PO3PaXyHKY 3a0pYyIHEHHS BOJHUX 00’ €KTIB Uepe3 MOTPAILISHHS JI0 HUX
JomoBux Boj. Hampuknan, mpu HOpMyBaHHI CKUIaHHS 3a0pynHIOIOYMX pedoBuH 31 CB HeoOximHO
BU3HAUYUTH MAaKCHMaJbHy BEIMYMHY 3a0pyqHEHHs. TOMYy € aKTyalbHHM pO3po0Ka alropuTMmy
BU3HAUYEHHSI MaKCUMaJbHOI 3a0pyIHEHOCTiI JOIIOBOI BOJM, SKA CTiKA€ JO BOJHOTO 00’€KkTy. Y
NPOCTILIOMY BHINAAKY, KOJH MM PO3IJISAAEMO OAHE JDKEpeno 3a0pyAHEHHs aTMOC(EpHOro MOBITPs
MOCTIMHOT MIIIHOCTI, @ TAKOX HEXTYEMO 3a0pyJAHEHHS 3 OOKY IPYHTY, MiJ3aadyaMu JIaHOT 3a/1a4i €:

1) BU3HAuYCHHS XapaKTEPHOTO HAMPSIMKY BITPY Ta HOTO MIBUKOCTI;

2) pO3paxyHOK MO KOHIEHTpAIlil peYOBUHU Y TIOBITPi;

3) BH3HauYEHHs KOHIIEHTpAIlil HITPOreHBMICHUX PEYOBHHU y AorioBii CB.

HecnpusatiuBi eKOJI0OTiYHI YMOBH Y TUIaHI HANPSMKY Ta IIBUAKOCTI BITPY MOXKIUBO BH3HAYHTH
3a goromororo JIBH «byiBenbHa K1iMaToIoTish».

Po3paxyHOK moist KOHLEHTpaLii MOXKIMBO BUKOHYBaTH O€3MIOCEpPEIHBbO LUIIXOM PO3B’SI3aHHS
PIBHSHHS TYpOYJIEHTHOT Tudy3ii YMCenbHUM METOJIOM, abo 3a noroMororo Metoanku OHJI-86.

Bu3HavyeHHsT KOHIEHTpaIllii PeYOBUHH HITPOreHHOI rpynu y aomoBiii CB MoxiuBo 3poOuTH
HACTYITHUM YHHOM. BBoimMoO 710 po3risyty GyHKINi0 iHTeHCHBHOCTI abcopOIii (t,C ), ne t —4ac, C—
KOHIIEHTpallis pedoBUHU y HoBiTpi. Hexaii ¢ — wac pyxy enemeHnty omajis 3 BucotH, e C=0. Toni
KOHIIEHTpaIlis Ha moBepxHi C; 3eMJIi 3 ypaXyBaHHSM MPSIMOTO 3B’ 53Ky ¢ Ta C Oyzie TOpiBHIOBATH:

C3=]f(t)dt.

LIinbpHICTE TPOCTOPOBOTO PO3MOMAITY PEYOBUHM Ha TIOBEpXHiI ¢ Oyzae [OpiBHIOBATH
nepeMHo)keHHI0 C; Ha BEPTUKAJIbHY IMBUAKICTH omamiB v. Tomi 3 Mailimanumka iuiomero S 3
koedimieHTOM cTOKY Y 3a yac 7' 1o BO Hapxilize HacTymHa Maca HITPOT€HBMICHUX PEYOBHUH:

sz-T-'[q(x,y)ds.
s

BucnoBok. HapenmeHwii airopuT™M JJO3BOJISIE TMPOTHO3YBATH SKICHWM Cckiayn momoBoi CB,
3a0pyJHEHOI ra30BUMH BUKHIAaMU. HaBeneHui anroputM Moxe OyTH BUKOPHCTAHWH MPU PO3poOIl
HOPMATHBIB CKUIaHHS PEYOBHH 3 jonioBumu CB, a Takox mpu po3po0Ili BOJOOXOPOHHUX MPOTPaM.
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MOXOHbBKO B.1., KOPUYTAHOBA O.M., HOBIKOBA A.M. (YKPATHA, KUIB)

EKOJIOI'TYHI PU3UKU 3BEPITAHHA
IMPOMHUCJIOBUX BIAXOAIB HA ITOJII'OHAX

Cxionoyxpaincokutl HayioHanvHul yHieepcumem im. Bonooumupa Jans
010042, éyn. loanna Ilaena 11, 17, Kuis, Ykpaina; mohonko@snu.edu.ua

Abstract. The composition and properties of industrial waste from chemical industry enterprises,
which are stored at industrial waste landfills in the Luhansk region, were studied. It has been established
that some waste components that have toxic properties and harm the environment can serve as secondary
raw materials for producing critical materials and renewable energy. Industrial waste processing will
significantly reduce environmental risks from waste storage in landfills.

V¥ Bepecni 2020 poky €Bpomneiicbka koMicis yxBanuia [loBigzomienHs «CTIHKICTh KPUTHYHO
BOKJIMBUX CUPOBHHHUX MaTepialliB: MJIaHYBaHHS OUIAXY A0 OLIBIIOT OE3MEeKH Ta CTIHKOCTI», y SIKOMY
BU3Ha4YeHO mepelnik KputudHoi cupoBuHU (KCM), Ky pexoMeHI0oBaHO BHIO0YBaTH i3 BTOPHUHHOI
CUPOBUHU. [l0 CIUCKY KPUTHYHUX MaTepiajiB BXOASTh, 30KpeMa, MarHiid, koOanbT, BaHaAId, METaIH
IaTHHOBOI TpynH Ta [Ipornosyerses, mo a0 2030 poky piunuii monut Ha KCM 3Ha4yHO 3pocTe. iH.
Oxpim KCM nns 3abesmedeHHS CTIMKOCTI TIOOANIBHWX JIAHIIOTIB TIOCTAa4aHHS TPOMHCIOBOCTI
HeoOXiTHI MaTepianu A1 BUPOOHHIITBA BiTHOBIIOBAHOI €HEPTii.

VYkpaina € KpaiHOO 31 3HaYHOIO KUTBKICTIO MOJIITOHIB TBEpAMX MpoMucioBux Binxonis (TIIB),
AKi TEPUTOPIATFHO HAOMIKEHI 10 TMPOMHUCIOBO PO3BUHEHHUX 1 TIpHHYOIOOYBHUX PETIOHIB 3 BUCOKUM
piBHEM TEXHOTEHHOTO BIUIMBY Ha TeojoriuHe cepemoBuine. [IpoMucnoBi Bimxomu XimidHOI Ta
HaTOXIMIYHOT TPOMHUCIIOBOCTI, 110 30€PIiraloThCs Ha TAKUX TMOJTIrOHAX, MOXKYTh CIIYT'YBaTH BTOPUHHOIO
cuposuHO0 111 orpuManasg KCM. Citiff 3a3Ha4uTH, M0 BMICT KPUTUYHOI CHPOBHHH Y BiZIX0JIaX 4acTo
BUIIWA, HIK Yy PUPOJTHUX POJoBHIIAX. JJOCUTh BETMKHUI BMICT TaKUX METANIB K KOOAIbT, BaHAIIH,
HiKeNb BJIACTUBMHM BiINpalbOBAaHUM KaTajli3aTopaM BHPOOHMUTB a30THOI MPOMHUCIIOBOCTI, Ta
OpraHi4HOTO CHHTE3Y.

Y JlyraHcbkiil 0o6nacTi € KijbKa IOJIITOHIB MPOMHUCIIOBHX BiAXOMIB, SIKI MICTATH KaTalli3aToOpH
pi3HUX XiMidHUX BUPOOHHUITB. OauH 3 Hailbinbmmx — moniroH IIpAT «CeBepomoHenpke 00’ €THAHHS
Azor». Ha Ttepuropii MONIrOHYy HAKONMWYEHO BIIXOAM MiIPUEMCTB XIMIYHOT MPOMHCIOBOCTI
PyGixxaHchKo-JIMCHUaHCEKOTO TPOMHCIIOBOIO paiioHy 3arajibHa KiJbKICTh BiJIXO/MIB CTaHOBHTH
375268749 ToH. CrabijbpHICTh XIMIYHOTO CKJaay, OOMEXeHa KUIbKICTh KOMIIOHEHTIiB, NPOCTOTa
30epiranHs i TPaHCIIOPTYBaHHS POOUTH BiANpPAIbOBaHI KaTami3aTopu 3pYYHUMH ISl TIepepoOKu. Mix
THAM, KOMIIOHEHTH IMX KaTali3aTOpiB, € HEOS3NCYHUMH PEUOBHMHAMM, SKI BOJIOJIIOTH TOKCHUHUMHU
BJIACTUBOCTSIMU 1 HETATUBHO BILUIMBAIOTH HA HABKOJUILHE cepepoBuie (Tadm.1).

Tabruys 1
Knacu He(e3neKkHU JessKMX KOMIIOHEHTIB NPOMUCJI0BHX BiIX0/1iB, HAKOMUYEHHUX HA MOJIIrOHi
Tum Bigxomy [MigmpuemcTBO Kommonent (KCM) Kimac
HebOe3meKu
BinmparnpoBanuii cpiOHUI KaTamizaTop HBII «3opsi» Ag II
Binnpaneosani karanizaropu ABK-10, IK-1-6 HBII «3ops» V205 I
BiamnpaiisoBaHi KatanizaTopu BUPOOHHIITB IIpAT «CeBepomoHeIbKe Co, Mo, Ni, V205 I[-11
amiaky, METaHOITy, OLITOBOI KHCJIOTH, HITpaTHOT 00’enHaHHSI A30T»

KUCJIOTHU

[IpoBeneHi gociiaKeHHS MOKa3aly, o TpUBaja ekciutyaranis (38-52 poku) npussena 10 BTpaTH
TiAPOI30IAIIHHIX BIACTUBOCTEH CHIOPYH IIOJITOHY, 1, SIK HACTIJOK, JO HAJIXOPKCHHS IIKiITUBUX
PEUYOBUH PI3HUX KJIACIB HEOE3INEKH y HE3aXUIICHI BOJOHOCHI TOPH30HTH, SIKI BUKOPHCTOBYBAIIUCH Y
SIKOCTI MICIIEBHX JDKEPEJ TOCHOAapChKO-IMTHOIO BOAONOCTaYaHHsA. Bee 1€ morpedye po3poOku Ta
3aMpOBa/KEHHS] TEXHIYHUX Ta YIPaBIIHCHKHUX 3aXOAiB, AKi NPUBEAYTHh A0 MiHIMi3alii eKOJOTi4HOT
3arpo3u MOJIrOHa MPOMHUCIOBHX BiJXOJiB HABKOJHIIIHEOMY cepeAoBuIly. OIHUM i3 TakMX 3aX0JiB
MOJKe OyTH ITOBTOPHE BUKOPHCTAHHS Ta/ab0 HeHTpai3allis BiAX0IiB.
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TEPEBYX A.A., POIK O.P., TIAHBKIB H.€.,
UIbHULBKA-TUKABUVYK I'.51. (YKPAIHA, JIbBIB)

OIIHKA CTPATEI'TYHUX EKOJIOI'TYHUX HAITPSAMIB
CTAJIOT'O PO3BUTKY YKPAITHU B YMOBAX BIMHH

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuikay,
79013 Jlvsis, eyn. C.banoepu, 12: oksana.r.obervan@lpnu.ua

Abstract. This article assesses the strategic environmental directions for Ukraine's sustainable
development in the context of war. It emphasizes the importance of ecosystem restoration, biodiversity
conservation, and “green” reconstruction based on circular economy principles. Key areas include
reducing greenhouse gas emissions, developing renewable energy, and improving waste management.
The article highlights the need for international cooperation and funding to support post-war ecological
recovery and sustainable development, focusing on long-term environmental and economic security for
future generations.

Biitna B YkpaiHi mpu3Bena 10 3HAYHOTO IMOTIPIICHHS €KOJIOTIYHOI CUTYyaIlii uepe3 pyHHyBaHHS
iHGpacTpyKTypH, 3a0pyAHEHHS TPUPOJHUX pecypciB Ta BTpaTy OiopizHoMaHiTTsa. HuHI B ymoBax
MOCTIHHO] 3arp03H JOBKIIITIO, 0COOIMBO BAXKIIMBO 3HAXOIUTH PIllIEHHS, SIKi CIIPUATAMYThH BiJHOBJICHHIO
€KOCHCTEeM Ta €KOHOMIKH KpaiHW Ticiis 3aBepiineHHs OoioBux miid. CTanmmii po3BUTOK mependadae
30alaHCOBAHE TMOEJHAHHS CKOHOMIYHMX, COI[IAJIbHUX Ta €KOJIOTIYHUX IHTEpEeCiB Ui 3a0e3MeUcHHS
JI0OpOoOYTY SIK TEIEpillIHIX, TaK 1 MaHOyTHIX MOKOJIiHb. BiiiHa nmopyiye neii OanaHc yepe3 3HHKEHHS
TEMITiB €eKOHOMIYHOTO PO3BHTKY, BTPATH JIFOJICHKUX PECYPCiB, pyHHYBaHHS €KOCHCTEM Ta 3POCTAHHS
couianbHUX BUKIHKIB. Lle moTpeOye po3poOKHM HOBUX CTpaTerid, CIpsIMOBAHWUX HAa BiJHOBIICHHS
€KOJIOTYHOI0 TIOTEeHIliATy KpaiHH, IHTErpOBaHMX 13 HAI[IOHAIEHOI0 EKOHOMIYHOIO IO THKOIO.

[IpioputeTHuM 3aBHaHHIM UIsi YKpaiHW € BIJHOBJICHHS 3pYWHOBAHHWX BIHHOIO TPUPOTHHIX
exkocucteM 1 30epexenHs OiopisHOMaHITTS. lle mepenbavae peabimiTallifo MOIMKOMKEHUX TEPUTOPIH
Yyepe3 BiJHOBJICHHS JIiCiB, OUUINEHHsSI BOJOWM Ta BiJIHOBJICHHS MPHPOJOOXOPOHHHX 30H. Barknneum
HaAIpsSMOM € “3ejieHa” BiIOY/I0Ba, SKa Ma€ 3A1MCHIOBATUCS 3 ypaXyBaHHIM €KOJIOTIYHUX CTaHIAapTIB Ta
BIPOBA/DKCHHS IIMPKYJISIPHOI €KOHOMIKHM, IO Tepeadadae nepepoOKy Ta MOBTOPHE BHKOPUCTAHHS
MaTepiajiiB 31 3pyiiHOBaHUX 00’€KTiB. CKOpPOYCHHS BUKHUIB MAPHUKOBHX Ta3iB Ta aJamTallis 0 3MiH
KJIIMaTy 3aUINAOThCS OJHUMHU 3 KJIIOYOBUX 3aBIaHb MICASIBOEHHOrO BiJHOBICHHSA. HeoOXximHO
PO3pOOUTH TONITHKY IIOAO BIPOBADKEHHS ‘‘3€JICHUX” TEXHOJIOTIH Y MPOMHCIOBOCTI, CHEPreTHI Ta
TPAHCIIOPTi, MOJIEPHI3YBaTH €HEPreTUYHY 1HPPACTPYKTypy 3 aKIIEHTOM Ha BiJTHOBIIOBaHI JpKepela
EHEeprii, 1110 3MEHIINTh 3aJIS)KHICTh BiJl BUKOITHOTO MajuBa. PO3BUTOK BiJHOBJIIOBAHOI EHEPIETHUKHU €
HEePCIIEKTHBHUM HAIPSIMOM, IO MiIKPECITIOE BAXKIMBICTh 3MEHIICHHS 3aJISKHOCTI BiJ ra3y Ta HaTH.
OCHOBHI 3ycWiIss MalTh OyTH CHIpSMOBaHI Ha CTBOPEHHS HAIIOHAJIBHOI IMPOTPaMH PO3BHUTKY
BiJTHOBJIIOBAHOI E€HEPreTHKH, OYAIBHHUIITBO BITPOBMX 1 COHSYHUX €JEKTPOCTAHIIH, a TaKoxX
MOJIEpHI3aIlif0 EHEePreTHYHUX MEpPEeX JJIs iHTerpamii BiJHOBIIOBAaHUX JOKEpeNl Yy 3arajibHUN
eHepreTuuHui O6ananc kpainu. EdextuBHe ynpaBiiHHS BiAxXogaMu, OCOOIMBO TUMH, IO YTBOPHIIMCS
BHACNIJIOK BIMHM, € Ba)XJIMBUM 3aBJaHHSAM CTaJOTO PO3BHTKY. HeoOXimHO BIPOBaIANTH CHCTEMY
nepepoOKy OymiBeNbHUX BIAXOMIB Ta O€3MEeYHOi yTWIi3alil 3aJMIIKIB BIHCHKOBHUX MaTepialiB.
Oco6nuBy yBary ciiJ MpUIUIMTH PeKyIbTHBaLil 3a0pyIHEHUX I'PYHTIB 1 BOIHUX pecypci. MikHapoaHa
MiJTPUMKa Ta CIIBIpAId € HEBiJ'€MHOIO CKJIQJIOBOK MICISIBOEHHOI BiOYMOBH Yepe3 MiKHApOIHi
nporpaMu (piHAHCYBaHHS Ta CIIUIBHI TPOEKTH 3 BIJIHOBICHHS EKOCHCTEM 3a Y4YacTIO CBITOBHX
€KOJIOTYHUX OpraHi3amii CpuATUMYTh BiJHOBJICHHIO IPUPOAHUX PECYPCIB Ta 3a0€3MEUEHHIO CTaJIOr0
po3BUTKY YkpaiHu. TakuM 4YMHOM, BiliHa CTBOPIOE 3HA4YHI BUKIMKH ISl €KOJIOT1YHOTO PO3BHUTKY
VYxpainu. [HTErparisi NpUHIUIIB CTAIOr0 PO3BUTKY B MPOIECH BiJHOBIICHHS, 30KpeMa PO3BHTOK
BIJTHOBJIIOBAHOI ~ CHEPreTHWKH, 3€JIeHOI PEKOHCTPYKINii, yIpaBIiHHS BIIXOJaMH Ta 3aXHUCT
010pi3HOMAHITTS, CTaHE KJIIOYOBHUM JJIsl €KOHOMIYHOTO BiJHOBJICHHS Ta 3a0e3MedeHHs! eKOJOTidHOL
0e3neKn B TOBIOCTPOKOBIH MEPCTIEKTHBI.
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KOPOJIb K.A., [IOIIOBUY B.B. (YKPAIHA, JIbBIB)

AHAJII3 BILIUBY CMITTE3BAJINI HA EKOCUCTEMHU TYPUCTHYHO-
PEKPEAIIMHOI'O KOMILIEKCY

JIveiscokuil Oepaoicasrnutl yHisepcumem Oe3nexu HCUmmeoisiibHOCmi
79007, eyn. Knenapiecoka, 35, Jlvsis, Yrpaina; ldubzh.lvivi@dsns.gov.ua

Abstract. Waste management is a critical environmental issue, especially in the Lviv region,
where landfills near tourist areas threaten ecosystems. This study examines the impact of Bronytske,
Stryiske, and Boryslavske landfills on local biodiversity and soil quality. Heavy metal concentrations in
nearby soils exceed safety limits (Pb 250 mg/kg, Cd 1.5 mg/kg, Cu 40 mg/kg, Co 10 mg/kg), reducing
species diversity by 40-60%. Elevated substrate temperatures (25-32°C) further harm plant growth, with
crops showing 60-80% growth reduction. The findings highlight the need for improved waste
management to protect the region's ecosystems.

[IpoGiema yTBOpEHHS Ta YIIPaBIiHHS BiAXOIaMH € OJTHUM 3 HAHOIIIBII aKTyalIbHUX €KOJIOTT9HIX
BUKJIMKIB Cy4acHOCTi. 3pOCTaHHs HACEJICHHS Ta PO3BHTOK MICT MPHU3BOAATH A0 301bIIECHHS 00CATIB
BIJIXOJIiB, 1[0 HETATHBHO BILUTUBAE HA IOBKL/LIA Ta Oiopi3HoMaHiTTs. Y JIbBiBCHKi 001acTi, 3 i GaraTum
TYPUCTHYHUM TIOTEHIiaoM, po3TamioBaHi cMmiTrespanuma (bpornmeke, Ctpuiicbke, bopucnasceke),
SAKi CTaHOBJIATH 3arpo3y JUII €KOCHUCTeM 1 310poB's mroaei. JlocmipkeHHS MoOKasanmd, MO0 IIi
CMITT€3BANMINA Pi3HOIO MIpOI0 HETaTMBHO BIUIMBAIOTh HAa MPUPOJIHE CEPEAOBHINE Yepe3 HeHaJekKHi
METO/I! YIIPaBIIiHHS BiAXO0aMU Ta HEAOCTATHIO PEKYIbTHBAIIIIO 3€MEITb.

3rifHO 3 OTPUMAHHMMH pPE3yJbTaTaMH, OCHOBHI BUCHOBKH 3 TPOBENCHHX JOCIIHKEHb MOXHA
3BECTH JI0 HACTYIHHUX acleKTiB (Tabmurd 1):

Tabnuys 1
Bruiue cMiTTE3BAIMII HA €KOCHCTEMH TYPHCTHYHO-PEKpealliiHoro KoMiiekcy JIbBiBcbKoi
obJiacTi
NMOKA3HUKHA PE3YJbTATU
Bumict Bakix MeTaris Pb: 150-250 (mg/kg); Cd: 0.5 1.5 (mg/kg); Cu: 20-40 (mg/kg); Co: 5-10
(mg/kg).
PiBeHp 3a0pyIHEHHS TPYHTY 3MiCT OpraHiYHUX PEYOBHH: 3-5; 3araNbHUi BMIicT BaKKUX MeTatiB: 350-500 (r/m?).
Temnepatypa cyocTpary B cepennpomy 25-32°C Ha pI3HHX CMITTE€3BAJMINAX, IO CHPUSE ITiBHUIICHHIO
TOKCHUYHOCTI.
DITOTOKCHYHICTD 3HWKeHHsI pocTy pociivH Ha 60-80% y 30Hi BIUIMBY CMITTE3BAJIMILL.
ditomeniopaTuBHa Bucoxwnit Krm (5,5) croctepiraetscs Ha miBAeHHOMY 0OoOIi, TOAI SK Ha IEHTPaNbHIN
e(EeKTHBHICTD gacTuHI — e 2,1.
3abpymHeHHss — atMocepHuX | HasBHICTH BaXKKHX MeTaliB y cHiroBux omagax: 0.2-0.5 r/m>.
onajisB
JocaipkenHst 6iopisHOMaHITTSL | 3MeHIIeHHs BUIOBOT0 pisHOMaHITTs Ha 40-60% B MOpiBHSHHI 3 KOHTPOJIBHIMH 30HAMHU.

BusiBieHO, 10 KOHIIEHTpAIlish BRKKUX METAIIB Y IPYHTI MOOIM3Y CMITTE3BAIUI TEPEBUIILYE
JormyctuMi HopMmu: BMicT Pb nocsirae 250 mr/kr, Cd — 1.5 mr/kr, Cu — 40 mr/kr, a Co — 10 mr/kr, 1110
CBIJTYHUTH PO MOKIIMBI PU3UKH TSI 370POB'st POCIHH 1 mtoziei. CriocTepekeHHs OKa3aId 3MEHIIICHHS
BUAOBOrO pisHOMaHITTS Ha 40-60% B palioHax, MPUIETIMX IO CMITTE3BAIMIL, L0 € CEPHO3HOIO
3arpo30i0 IS €KOCHCTEM TYpPUCTHUYHO-PEKpealiiHoro kKomiuiekcy. Temmeparypa cyOcTpary Ha
CMITTE3BAIUIIAX KOJMUBAETHCSA B Mexkax 25-32°C, mo crpusie miABUINEHHIO TOKCHYHOCTI CepeIoBUIIA
Ta HETATHBHO MMO3HAYAETHCS HA 3POCTAHHI POCIUH. 3HMKEHHSI POCTY TECTOBHX KyinbTyp Ha 60-80% y
MOPIBHSIHHI 3 KOHTPOJHHUMU 3pa3kaMU BKa3y€ Ha 3HAYHHMH BIUIMB TOKCHUYHHX yYMOB Ha OioJIOTivHI
MPOLIECH POCTIHH. Pe3ynbraTi HOCIiHKEeHb MATBEPIKYIOTh HEOOXIHICTh PO3POOKH Ta BIPOBAKCHHS
e()eKTUBHUX 3aXOJiB YIPAaBIiHHI BiXOJaMH, 30KpeMa B pailoHaX 3 PO3BUHYTOK TYPUCTHUYHO-
PEeKpealiiHo THPPACTPYKTYPOIO, MO JO3BOJUTH 3MEHIIWTH HETATMBHHN BILIMB CMITTE3BAJIMIN Ha
HABKOJIMIITHE CEPEJOBHIIEC. TakuM YHUHOM, PE3yJIbTaTH IMPOBEJACHOIO JOCIIPKEHHS ITiIKPECIIIOITh
CEpIO03HI €KOJIOTIUHI PU3HKH, TIOB'SI3aH] 3 AiSUTbHICTIO CMITTE3BAJIHII, i BUMAratoTh TEPMiHOBHX 3aXO0IiB
JUTSI TIOKPAIIEHHS CTaHY €KOCHCTEM TYPUCTUIHO-PEKPEAIiTHOTO KOMITIeKCY JIBBIBChKOT 00JIacTi.
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YYT'All A.B., HEJIOCTPEJIOB M.B. (VKPATHA, OZIECA)

XAPAKTEPUCTUKA TEXHOTI'EHHOI'O BILIUBY
HA TIOBITPSIHUI BACEMH PEI'TOHIB 3AXIJTHOI YKPATHH

Ooecvkuil Hayionanvruil yuisepcumem imeni 1.1. Meunuxosa,
8y1. Bcesonooa 3mienxa,2, m. Odeca, avchugai@ukr.net

Abstract. The paper presents some results of the assessment of technogenic impact on the air
basin of the regions of Western Ukraine. The regions with the highest load indicators include Ivano-
Frankivsk and Lviv oblasts.

TexHOTeHHUI BIUIMB Ha MOBITPSHUN OaceiiH B OCTaHHI POKH CYTTEBO 301NIBIITYETHCS BHACIHTIIOK
BIICHKOBUX [iii Ha Teputopii Ykpainu. [Ipore BiacyTHicTh ¢akTudHOI iH(POpMAIii PO MOKA3HUKH
BIUIMBY Ha TOBITPSIHUN OaceiiH, NeTalbHI SKICHI NMOKa3HUKH YCKJIATHIOIOTh MOXJIUBICTH OIIHKH
Cy4acCHOI'O CTaHy PiBHS TEXHOTEHHOTO HaBaHTaKEHHS.

3a odimiitHoi iHpopMariiero LIT'O
iM. b. Cpesnencrkoro y 2022 — 2023 pp.
cepen perioHiB 3aximHol YKpaiHu 0 MicT
3  BHCOKMM  piBHEM  3a0pyJHEHHS
atmocepu yaiiitu Jlypk, JIbBiB, PiBHE
i Yxropog (puc. 1). Sk BugHo,
BiJI3HAYAETHCS JIesKe 30UTBIICHHS PiBHA
3abpynaenns Y Jlympky (2022 p.), JIbBOBI
(2023 p.) i Yxropomui (2022 — 2023 pp.).
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OLIIHKY PpIBHS TEXHOT€HHOIO BIUIMBY Ha 4% &OQQ‘ & Qq;z* o
TIOBITPsIHUI OaceliH y TOBOEHHUH mepion %*@ QQ'&
(2017 — 2021 pp.) HA OCHOBI PO3pPaxyHKY &

IHTErpaJbHOTO TIOKa3HHUKa CTaHy
atMocepHoro ToBITPSt [lumy. [lokazHuK
BpPaxOBYy€ PIBEHb €KOHOMIYHOI O€3MeKH i
CTaH HaBKOJIMIIHBOTO CEPEJOBUIA B
perioni. Sk Bimomo, 3 2016 p. dpakTruHO
BiICYTHA 1H(OpMAIlsl TPO BHUKHIU BiJ

m2021 m2022 m2023

Pucynok 1 — 3nauenns Ki34 y micrax 3axigHoi YkpaiHu
y 2021 —2023 pp.

MepecyBHUX JoKepea. Taka >k cUTyallis 0,035
BiJ3HAuasach i A8 3axifHUX obnacreii, 0,03
TOMY TIpH BUKOHaHHI PO3PaxyHKIB OyJo 0,025
BUKOPHCTAHO METOJ| IHTEpIOJALIl Ha 0,02

OCHOBI HasiIBHUX TMONEPEIHIX TaHUX.
Otpumano, 10 MiHIMaJIbHi

3HAYCHHS MOKa3HHUKA [ 1y, BII3HAYAINCE Y 0,01

YepHiBelpKid 00yacTi, MakCUMajbHI — B 0,005 " "

IBano-®pankiBerKii (puc. 2). 0 " i
Takox 3a paHille BUKOHAHHUMU

OIIHKAMU 32  3HAYCHHSIM  MOJYJS

0,015
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TEXHOT€HHOI'O HAaBaHTAaXECHHS Ha 0‘5& c}"% ) 63&, & o“’\L & &"& &%
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MOBITpsiHUN ~ OaceitH ~ Mps  IBaHoO- Q>°$ Q«é‘ & & & < QQ,\
®pnakiBecbka 1 JIpBiBchbka  obmacri (,)q;@ x,@Q T &

BiJTHECEHI JI0 PETiOHIB 3 MaKCHUMaJIbHUMHU m2017 ®2018 =2019 m=2020 =2021
3HAYCHHAM M5, Pucynok 2 — 3HaueHHs NOKa3HUKA  [Tamu
y 3aXigHUX obnacTsax YKpaiHu
CphOrojiHi MOYHMHAIOTH ONPHIIIOHIOBATH YACTKOBO 1H(GOpPMAIliI0 PO MOKAa3HWKHM BILIMBY Ha
JoBKiLIA. To ) HacTymHUM KPOKOM poOOTH Oyle KOMIUICKCHA OIiHKa CTaHy 1 SKOCTi MOBITPSHOTO
OaceliHy 3aXxigHUX PETiOoHIB YKpaiHH 3 ypaxyBaHHIM BiiCEKOBOTO 4acy.
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YYT AU A.B., BEJIALIIEBA JI.P. (VKPATHA, OJIECA)

BU3HAYEHHS HEKAIIEHPOT'EHHOI'O PU3HUKY AJIA 310POB’ S
HACEJIEHHSA M. JHIITPO

Ooecvruil Hayionanvuuil yHisepcumem imeni 1.1 Meynukosa,
8y1. Bcesonooa 3mienxa,2, m. Odeca, avchugai@ukr.net

Abstract. The paper presents the results of the assessment of non-carcinogenic risk due to air
pollution in the city of Dnipro. The pollutants, the content of which contributes to an increase in the
likelihood of harmful effects, are identified.

IIpum omiHmi exomoriyHoi HeOe3mekw A 37A0POB’S JIOAWHHM BHACHIIOK 3a0pyIHEHHS
aTMOC(EepHOTO MOBITPSI BU3HAYAETHCS J1BA BUIU PU3UKY — KAHIIEPOTEHHHUN 1 HEKaHIeporeHHuH. Jlns
BU3HAYCHHS HEKAHIIEPOIC€HHOTO PU3MKY MOXHA 3aCTOCOBYBATH TakKy (popmyiy:

HQ = Ci/ Ceoxk, (D)

ne Ci — cepeiHs KOHLEHTpawis i-oi 3P, Mr/m>.
Tomi oIiHKY PU3UKY PO3BUTKY HEKaHIIEPOTEHHUX €(PEeKTiB IS OMiHKH KOMOIHOBAaHOTO BIUIMBY
XIMIYHHX pEYOBHH MPOBOATH HA OCHOBI PO3PAaXyHKY iHAEKCY HeOe3meKn:

HI=YHQi, (2)

ne HQi — xoedinienTn Hebe3neku amns okpemux 3P.

Hamu Oyno mpoBeaeHO BiANOBiMHI po3paxyHKW Ais M. JIHIIpO 3a JaHUMU MOHITOPHHTY
aTMOoc(epHOro MOBITPsl y N0BOeHHHH mnepion (tabm. 1). 3 Tabmumi BuAHO, WO 110 TEpeENiKy
3a0pYIHIOIOYNX PEYOBUH, JUIS SKUX € BipPOTiMHICTH 3POCTaHHS IMOBIPHOCTI PO3BUTKY MIKiNTMBUX
e(eKTiB, BITHOCATHCS MOCTIMHO MU, IIOKCH a30TY 1 (hopMabIeriI.

Tabruys 1
Pe3yjbTaTu BU3HAYEHHS] HEKAHIEPOTeHHOT0 PU3HKY AJis1 M. /IHinpo

HQO

3a0pyaHio4Ya pe4yoBHHA

2013 | 2014 | 2015 2016 2017 | 2018 2019 | 2020 2021

TTun

Hiokenn a3oty

Oxkcun a3oty

OKCHJT BYTJICIIIO 1 0,7 0,7 1 0,7 1 0,7 0,7 0,7

dopmanpaerin

denon 1 1 1 1 1 1 1 1

bymo  Takok  po3paxoBaHO  iHJIEKC
HeOesneku HI (puc. 1). 3 puCyHKY BHIHO, ILO
MaKCHUMaJbHI 3HAa4YeHHS 1HIOEKCY HeOe3neKH \/v\/\
BinzHauamch y 2016 — 2018 pp. B ocranHi poku 10
JIOBOEHHOT'O TMEPiOAy 1HAEKC 3MEHIIUBCA JI0 =
noka3HukiB 2013 p.

AHAaIOTI4HI PO3paxyHKH Oy MpOBeIeHi
st M. 3amopixoxs.  Ciify  BiA3HAYWTH, 0
BpPaxOBYIOUM 3HAYHUH MPOMHCIOBUI MOTEHIIAT 0
000X MiCT, OTpHMAaHi MOKa3HUKH y M. 3aMOPLKKS

3HAYHO MEHIIE, HiXK y M. JliHmpo. Pucynox 1 — 3naueHns iHneKcy HeOe3MeKH
it M. Iuinpo y 2013 — 2021 pp.

201320142015201620172018201920202021
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'OHTAPYK M.B., KOBWJIELIBKA T.B., 'YMEHIOK I'.b.,
COKUI B.b. (YKPAIHA, TEPHOIIUJIb)

AHAJITAYHUHA OIJIAJT JITEPATYPHUX JIXKEPEJI ITPU JTOCJIJXKEHHI
AKOCTI IIOBEPXHEBUX BO/JI

Tepuoninvcokutl HAYIOHANLHUL NE0A202IUHULL YHIBEpCUmem
46027, syn. Maxcuma Kpusonoca,2, Tepnonine, Yxpaina, info@tnpu.edu.ua

Abstract.Intensive use of water resources causes sharp changes in their quality parameters,
especially the discharge of pollutants of anthropogenic origin into reservoirs. Small rivers deserve
special attention, changes in the regime of which affect the hydrological chain of the main river. The
use of such waters by the population for economic, drinking or cultural and household needs can lead
to negative consequences for human health. Therefore, there is an urgent question of the state of the
surface waters of small rivers, namely the Ikva River, which flows within the Ternopil region.

AHayi3 YHCICHHHUX JOCHIDKCHb, 110 BUKOHAHI BITUM3HSIHUMH Ta 3aKOPJOHHHUMH BUCHUMH,
CBITYHUTH TPO TE, MO 00 €KTUBHA OI[iHKA €KOJOTIYHOTO CTaHy BOJHHX OO0 €KTIB MOJIJIHBA JIHIIE 32
CYMICHOTO BHKOPHUCTaHHS TiAPOXIMIYHHX 1 TiIpOOiONOTiYHUX HaHWX. BUKOpHCTaHHS KOMIT FOTEpHOL
NporpaMu Scopus TakoXK ONTHMI3ye peJeBaHTHHI MOUIYK HAYKOBOI JIiTepaTypH 3 MEBHOI MpoOiIeMu.
Jst oIiHFOBaHHS aKTYyaJIbHOCTI JOCTI/DKEHh METOJIB MAIIMHHOTO HaBYaHHsS Ta X BUKOPHUCTAaHHI B
JOCHIDKEHH1 SIKOCTi BOAW B HAyKOMeTpHUHii 0a3i Scopus Oyno copMyab0BaHO aHATITHYHHNA 3aIUT:
TITLE-ABS-KEY ( "Water quality methods" ) OR TITLE-ABS-KEY ( "water evaluation methods" ).
3a pe3yiabpTaTaMu TONIIYKY B HAyKOMETPHYHIM 0a3i Scopus crocrepiraeMo 3pOCTaHHS KUTBKOCTI
nmyOJTiKalii IpOTATOM OCTaHHIX JecsATH pokiB. Lle Takoxk M0JaTKOBO MiATBEPIKYE BUCOKHH HAYKOBHIMA
IHTEpeC 10 MOCTiKyBaHOI TeMaTWKH, a caMe JI0 METOJIB OIIHIOBaHHA SKOCTI Boau. Ha Hamr
MOIITYKOBHIA 3aITUT IO JaHi TeMi B HayKOMeTpHuUHil 0a3i Scopus 3HaiineHo 35 HaykoBux mpais 3 2014
10 2023 poky. Haiibinbia KiIbKiCTh JIiTEpaTypHHUX JKepelt 0 AOCHIiIKyBaHi i TeMaTHIli pUIagac Ha
ocrtanHi 3 poku. 30kpema B 2023 porii Oyno omyoikoBaHo 7 myomikamiid, 2022 p. ta B 2021 p. — 5, mo
MiJTBEP/PKYE aKTyalIbHICTh TOCII/PKEHHS JIaHOT Mpo0ieMu

Piuka [kBa — oj1Ha 3 HalBaXXJIMBIIINX BOJHUX apTepiit y KpemenenpkoMy paitoHi TepHOMIIbCHKOT
oOmacti, YkpaiHa. Mae nomxuny Oinst 50 kiUIOMeTpiB Ta BHTIKa€ 3 MiBHIYHO-CXiJHOI YaCTHHHU
Kpemenenpkux rip. [IpoTikae yepe3 KpemeHenp Ta iHII HaceleHi MyHKTH Ta Bhajaae y piuky Ceper.
Piuka IkBa BakimBa Ui MICHEBOTO HACENEHHS, OCKUJIBKM BOHA 3a0e3ledye BOJOIOCTAYaHHS Ta
3poueHHsl. Y OepesHi 2023 poky Oyio HmpoBeNEHO IOCIIMIKEHHS SKOCTiI BOIM PiukM IkBa Ha BMICT
HITpaTiB Ta iOHIB aMOHIIO, BUMIPIOBaHHS J>KOPCTKOCTI BOAM Ta BOJHEBOTO mokazHuka (pH).
JocmimkeHHs TPOBOIMIIOCH Yy TPHOX Pi3HUX Micisix cena Jlyraie Kpemenenpkoro paitony. Biniopano
npoOu BOJIU 3 IOBEPXHEBOTO TOPU3OHTY BojolMu. [lepma Touka BinOOpy 3HAXOAWUTHCS Ha MOYATKY
cena OLIs CUIBCHKOTOCIIONAPChKUX yrifanh. Jpyre micie Owkuye 70 aBTOTPAHCIOPTHOI MaricTpali.
Tpets Touka — HaBNIPOTH CBUHO(epMH. PesynbraTu [oCiKeHHs ToKa3aiH, 0 KOHIEHTpAIlis HiTpaTiB
y mepiriit Touni cknana 5,12 mr/n, y apyrii — 5,13 mr/n, a B Tperiii — 5,2 mr/n. CepeHe 3HaYSHHS IS
TPHOX TOYOK JOPIBHIOBAJIO 5,15 Mr/i1. B ycix nociipkeHux BoJOWMaX piBeHb HITPaTIB HE IEPEBHUIILYBaB
puborocnonapceky I'JIK (50 mr/im). Konnenrparist #oHiB aMoHiro B piuii [kBa cranoBwia 0,14 mr/n y
nepurii touni, 0,1 mr/nm y apyriit i 0,01 mr/n y Tperiii, mo takox He nepesumye ['JIK (0,5 mr/n).
TBepaicTs BoaM B MepuIiii Touwi ckiasa 5,3 MMoJIb/J, y Apyriid — 6,1 MMOITB/I1, a B TpeTid — 5,4 MMOJIB/ 11,
mo kinacuikyeTbcs Ak M’sika Boja. Bonnesuii mokasHuk (pH), mo xapakTepusye KUCIOTHO-TYKHUAN
Oananc, y piumi [kBa craHoBuB: 6,9 B mepmiit Toui, 6,7 — y npyrii, Ta 6,8 — y TpeTiii, mo Bka3ye Ha
cnabo-kucue cepepoBumle. Hu3bki MOKa3HWKH, a caMe KOHLEHTpaulii HITpaTiB 1 HOHIB aMOHII0 y
BECHSIHUN CE30H MOXYTh OyTH IOB’si3aHi 3 Kinbkoma (akropamu. [lo-neprre, mix yac BECHSHOTO
TaHEHHS CHIr'Y Ta JIOIIIB BiI0YBa€ThCS 3HAYHE PO30aBJICHHS BOIM Yy piukax i BOJOWMAaXx, 0 3HUXKYE
KOHIICHTpALiI0 3a0pyJHIOIOUMX pedoBHH. [lo-Ipyre, BecHa XapaKTepU3yeTbCsS aKTUBHUM 3POCTaHHSIM
POCIIMHHOCTI, SIKa IMOTJIMHAE 3HAYHY KiJIbKICTh HITPATIB 1 aMOHIO 3 BOJIM, BHKOPHCTOBYIOUH iX JIJIsl CBOTO
po3Butky. llo-Tpere, y 1eil mepioJ He CIOCTEpPIraeTbcs iHTEHCHBHOTO CLIBCHKOTOCIOAAPCHKOTO
BUKOPUCTaHHS JOOpPUB, IO 3MEHIIYE HAAXOHKEHHS 3a0pyIHIOIOYMX PEUOBHH Y BOJOWMH 3 IOJIIB.
TakuM YMHOM, TIPUPOJIHI MPOIIECH CAMOBITHOBIICHHS €KOCUCTEMH CIIPHSIIOThH MiTPUMAHHIO BiTHOCHO
HU3BKOTO PiBHS 3a0pyAHEHHS Y BeCHSHHMI mepioA. s mokpaiieHHs: eKOJIOTiYHOro cTany piuku IkBa
HEOOXITHUH MOCTIMHII MOHITOPHHT BOJIH H PO3poOKa HOBHX TEXHOJIOTIH ounteHHs. Takox BaKIINBO
KOHTPOJIIOBATH BUKOPUCTAaHHS BOIHUX peCcypciB, OOpOTHICS 3 HE3aKOHHHM 3a00pOM BOAM Ta
BIIPOBADKYBAaTH 3aXOAW Ul 30€pEeKeHHS EKOCHUCTEM, BKIIOYAIOUM PEKYJIbTHBALil0 Oeperis,
03€JICHEHHS Ta COPTYBAaHHS BiIXOIB.
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MAJIETUY P.M., JIIOTA O.B. (YKPAIHA, JIbBIB)
HALIOHAJIBHUM TIPUPOJHUM TAPK «BOMKIBILIUHA»

Hayionanvuui ynisepcumem «JIvgiscvka Ilonimexuixay,
eyn. Cmenana banoepu 12,JIveis , Yxkpaina

Abstract. On February 20, 2018, the Cabinet of Ministers of Ukraine decided to establish a
national nature park "Boykivshchyna". In 2018, the Borinsky and Turkivsky state forestries proposed to
include the lands of the state forest fund with a total area of 7.9 thousand hectares, including 6.3 thousand
hectares with withdrawal and 1.6 thousand hectares without withdrawal, in the projected park, provided
that the Boykivshchyna National Park operates within the structure of the State Agency of Forest
Resources of Ukraine.

[TpupomauMEN peKpeaniiHUMI pecypcaMy BUCTYIAIOTh M'SKHI KIIiMaT, JIICOBI MacWBH, BOJHI
peKpealliifHi pecypcu, JiKyBajlbHI MiHEpaJbHI BOAM, YMCIICHHI IPUPOAOOXOPOHHI 00'€KTH, 1CTOPUKO-
KyJNbTYypHI TaM'aTku. Penbed TepuTopii Ta TpHBAIICTh CHITOBOTO MMOKPHUBY CIIPUATINBI IJIST PO3BUTKY
PI3HUX BHIIB TIPCHKONIMKHOTO CHOPTY. B JMTHRO-OCIHHIN mMepioj] BiAMOYMBAIOYNM MPOTIOHYETHCS
1iKaBa TypUCTHYHO-CKCKYPCiiiHa IIporpama.

Jo TepuTopii HalliOHATBHOTO MPUPOAHOTO TapKy BKIOUeHO 12 240 rekrapiB 3eMenb AepiKaBHOI
Ta KOMYHaJIbHOI BIACHOCTI, a came: 10 623 rexrapiB 3eMeib JepKaBHOI Ta KOMYHAIBHOI BIIACHOCTI, SIKi
HA/AIOThCSl HAIlOHAJIbHOMY TNPUPOJHOMY MapKy B IMOCTiHHE KOPUCTYBAaHHS, y TOMY 4YHCI 3
BUIIYUCHHSM Yy 3€MIIEKOPUCTYBauiB, Ta 1617 TekTapiB 3eMelb JIepKaBHOI BIACHOCTI JEPKABHOTO
mignpueMcTBa « bOpUHCHKE JTiICOBE TOCHOMAPCTBO», SIKi BKJIIOYAIOTBCA JO TEPHUTOpii mMapky 0Oe3
BUJTyYCHHS.

[Mapk BigHeceHo 1o cdepu ynpasiinHs JlepxaBHOT areHil JicoBUX pecypciB YKpaiHu. 3rigHo i3
3akoHoM Yxkpainn «[Ipo mpupoaHo-3amoBinHUi GoHA YKpaiHW», HalliOHANIBHI MPHUPOJHI MAPKU €
PUPOAOOXOPOHHUMH, PEKPEALIMHUMH, KyJIbTypHO-OCBITHIMH, HAYKOBO-IOCTIIHUMH YCTaHOBaMHU
3arajibHO/ICP’KaBHOTO 3HAYCHHS, 1[0 CTBOPIOIOTHCS 3 METOO 30epeKeHHS, BIITBOPEHHS 1 €()eKTHBHOTO
BUKOPUCTAHHS MPHUPOJAHUX KOMIUIEKCIB Ta OO'€KTIB, SKi MAalOThb OCOOJHBY NPHPOJOOXOPOHHY,
03/10pOBUY, ICTOPUKO-KYJIBTYPHY, HAYKOBY, OCBITHIO Ta €CTETUYHY L[IHHICTb.

3Ha4yHy YaCTUHY MapKy 3aiiMaroTh JIICOBI MacuBH (IIEpEBa’KHO SUTML, SIMHA). 3pocTae noHaz 30
BUJIB TpPaB'SHUCTUX POCIUH, cepel SKUX OapaHelb 3BUYAMHMN, JyHapis OXHBaloya, YMHA
TIIajieHbKa, MICHDKHUK OinocHiKHUE. Ha Teputopii 3amoBigHunka pocre 402 BUAM pocivH. 3Ha4HA
yacTUHA BUJIB PiKiCHI, eHAeMiuHi i penikToBi. OcobiuBy rpymy (20 BuaiB, ado 5 %) cTaHOBISATE BUAH,
aki 3aHeceHi N0 YepBoHOi KHMTHM YKpainu. HalpiAKiCHIIMMH 3 HUX € 303YJIMHII YOJNOBIUMH Ta
HIOJIOMOHOCHHH, 303yJIMHI CIbO3M SIMIIEBU/IHI, SI3MYOK 3€JICHUH, JIyHapis 0)KWBarova.

V ¢ayHi 3amoBigHIKA 3yCTPI4atOTHCS TaKi ITAXH K TETEPYK, OPSOOK, AATEI CTPOKATUH 1 HOPHUH,
CHHHIIS YOpHA i uyOaTta, jieleKa 4opHa, opes, OepKyT, MIUIIKap SUIMHOBWH, 3Mi€i, carcaH, mIyiika
pyamii, coBa cipa, IUIMCKa TipchKa, Myrad, a Ha BepIIMHAX - NIEBPUK TiPCHKHA, THHIBKA ANbITiHCHKa,
Oararto cIiBOYMX MEPeNTiTHUX NTaXiB.

OcHoBHUMU 3aBAaHHsIMU [lapky e:

-30epeKeHHS IIIHHUX TPUPOTHIX KOMIUIEKCIB CTENIOBOT 30HH Ta ICTOPUKO-KYJILTYPHHX 00’ €KTIB,
IO 3HAXOIAThCS HAa HOro TEpUTOpii, BKIIOYAIOYM MiATPUMAaHHS Ta 3a0e3MeueHHS EKOJIOTiYHOI
piBHOBaru B perioHi;

-CTBOPEHHS YMOB JIJIsl OPraHi30BaHOT'O TYPH3MY, BiJIIIOYMHKY Ta iHIINX BHJIB peKpeariiiHol
JUSUTGHOCTI B MPUPOJHUX yMOBax 3 JOJEPXKAHHSIM PEKUMY OXOPOHH 3alOBIJHUX KOMILIEKCIB Ta
00’ €KTIB;

-oprasizatii Ta mpoBeAeHH: HAyKOBO-IOCIITHUX POOIT 3 BUBYECHHS IPUPOAHUX KOMIUIEKCIB Ta 1X
3MIHH B YMOBaX pEKpeamiiHOr0 BHKOPUCTAHHS, pO3POOJICHHS Ta BIPOBAKCHHS HAYKOBHX
pEeKOMeHIalil 3 NMUTaHb OXOPOHM HABKOJMIIHBOIO MPHUPOAHOTO CEPElOBHINA Ta PaLiOHAIBLHOTO
BUKOPUCTaHHS NPUPOIHUX PECYpCiB, OpraHizamii Ta NpPOBENEHHS MOHITOPHHTY JaHAIIAPTHOTO Ta
010JIOTI9HOTO PI3HOMAHITTS;

-30epexKeHHS TeHO(GOHIY PIAKICHHMX, 3aHeceHHX a0 YepBoHOI KHHUIM YKpalHM Ta THIIOBHX
POCHHMH 1 TBapuH.
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UIBIHA A.O. (YKPAIHA, OJIECA)
OIIHKA PIBHA O3EJIEHEHHSI OKPEMUX PAMOHIB MICTA OJIECU

Hayionanvnuu ynisepcumem imeni 1.1. Meunuxoesa
65082, eyn. Bcesonooa 3mienka, 2, Odeca, Ykpaina, rector@onu.edu.ua

Abstract. Green spaces are an integral part of a modern city. The state of urban green spaces is
one of the most acute environmental problems. Assessing the level of comfort of greening facilities in
urbanized areas is an important task these days, especially for large metropolises. And the practical
results of the specified assessment should be used in areas related to territorial planning, territory
planning, cadastral assessment of the lands of settlements, individual assessment of real estate objects,
as well as when making various management decisions.

3enenHi 30HU € OydepoM MiXK ypOaHOKOMIUIEKCAaMH Ta MPUPOJHAMH €KOcHcTeMaMu. B sikocTi
BUXITHAX JaHWX Oy7a B3sTa iHQOpMAIis 3 iHTepaKTHBHOI KapTH 3elleHuX HacapkeHb M. Omeca, 3a
JIOTIOMOT OO SIKOT MOYKHA 3HANTH JIaHi PO IepeBa, KyIili, ra3oHu abo napku. KoxeH 00'eKT Ma€e macmopr,
Jie BKa3aHO HOro po3TallyBaHHs, BiK i cTaH. byno po3risiHyTo YoTupu paiionu M. Oneca, 1o KOXKHOMY
3 SIKOMY OYJIO B3ATO KUTBKICTh 3€JICHUX 30H, 3arajibHa IUIOMNIA JUJITHKY 3€JIeHUX HacaHKeHb Ta SKiCHUI
CTaH 3eJICHUX HACa/IKCHb.

[MopiBHsTPHUN aHaMi3 3€lIeHUX 30H paiioHiB M. Opmeca 3a SKICHAM CTaHOM II0OKa3aB, IO
HaWKpamuil sSIKICHII CTaH 3eJIeHUX HacaKeHb crioctepiraeTses y [lpumopcrkoMy paiioHi.

[Nobpuii ctaH 3a[0BiNbHUM CTaH HesaposinbHUi cTaH

2,1

m NIPUMOPCHKUM PAIOH  m KMIBCbKMA PAIOH
m XAZKUBEMCBKMIA PANOH m NEPECUNCbKUIA PAVOH

Puc. 1. SIxicHuii cTaH 3eneHNX HacaKeHb 10 paifoHaM M. Oneca

Tak, y [lpumopcekomy paiioni 38,3 % 3eneHHUX 30H 3HaXoAAThCs y nobOpomy crani. Lle
HaBHUIIMI MMOKa3HUK 10 paiionam. Ha apyromy micii #tne KuiBcekuit paiion 3 nokasaukom B 23,8 %,
Ha TpeTboMy Micli Xamkubenchkuii paiion — 5,8 % 1 Ha ocraHHbOMY MicLi [lepecurncekuii paiioH, B
SIKOMY y 100poMy crtani smiie 2,1 % 3enenux 30H. (puc. 1).

3rigao BcTaHoBineHMM BOO3 HOpMaTHBaM O3€EHEHHS MICT, TUIOIIA 3€JIEHUX TEPUTOPId Mae
ckiamati 50 M Ha moauHy. 3rigHo 10 3akony Ykpainu "IIpo 3eneHi Haca/pKeHHsS MICT Ta iHIIMX
HAaCeJIeHWX MYHKTIiB", IUIOLIa O3€JIECHEHUX TEPUTOPiH 3araJbHOr0 KOPUCTYBAaHHS JUIS MICT MOBHHHA
CTAHOBUTH He MeHH 25 M’ Ha OJHy JIIOAMHY. AHaii3 3a0€3MeYE€HOCTi 3EJEHMMH HACA/UKEHHAMH
3araJlbHOr0 KOPHCTYBaHHs o paiioHam M. Opeca Ha OJHOTO MEIIKAaHLS IOKa3aB, L0 TEPUTOPil
peanpHUX HapKiB 1 ckBepiB mo paiionam M. Opeca He Biamosizae pexomenpamisivm BOO3 Tta
MicToOymiBHUM HopMaM. Tak, y KuiBckkomy paiioHi 3a0e3neueHicTh HACeNeHHS 3eJICHUMH 30HAMH €
HaliHmKIMM i cTanoBuTh 1,85 M2 / moauny. Ha gpyromy micui e [Mepecunchbkuii paifioH 3 TOKa3HUKOM
3abe3neuenocti 2,0 M* / JOaMHY, a Ha TPEThOMY Micii XaKUOEHCHKUH palioH 3 TOKA3HUKOM
3abe3neueHocTi 5,46 %. HaiiBummii moka3HHWK 3a0e3neueHiCTh HaceleHHsS 3eJICHHMMHU 30HAMH Y
[IpuMOpCHKOMY palioHi, KU CTAHOBHTE 7,89 M? / JIIOIMHY, aJie BCE OJIHO BiH € HEJOCTATHIM BiMOBIIHO
JI0 HOPMATHBIB.

HenoctaTHe o3eneHeHHsI MiCHKUX TEPUTOPIN MOXKE MPU3BECTH A0 HU3KH MPOOIIeM, BKIIOYAI0UN
MOTIPIIEHHS €KOJIOTTYHOI'O CePElIOBHINA, 301IbIICHHS 3a0pyAHEHHS MOBITPS, BIICYTHICTh MICIb IS
BIJIIIOYMHKY Ta HEAOCTATHE OXOJIOMKEHHS Y CIIEKOTHI JHI.
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MY3UYEHKO O.C. (YKPATHA, JIYLIbK)

JIYB YEPBOHUM (QUERCUS RUBRA DU REI) ¥ JIICOBAX
HACAJIKEHHAX ®LIIT «KAMIHb-KAIIAPCBKE JIICOBE
IroCrnogAPCTBO» AlII «JIICH YKPAIHN»

Bonuncoxuii nayionanvnuti ynieepcumem imeni Jleci Yxkpainku
43025, np. Boni, 13, Jlyyvk, Yxpaina, muzychenko.oksana@vnu.edu.ua

Abstract. One of the ways to increase the productivity of tree stands is the introduction of fast-
growing introduced species, in particular, Quercus rubra, into the composition of forest crops. Forestry
and taxation characteristics of tree stands with the participation of Quercus rubra are analyzed in the
«Kamin-Kashyrskyi Forestry» Branch — distribution by forest types, age groups, and density. In
plantations with the participation of Quercus rubra, there is practically no grass cover. Moss, ferns, and
herbaceous plants grow on the areas where the grass cover is up to 30% dense in the composition of tree
stands of the main species Quercus robur.

OpnHuM i3 JIEBUX CITOCOOIB MiABUINICHHS TPOAYKTUBHOCTI ICPEBOCTAHIB € BIIPOBAHKCHHS Y CKJIa]l
JCOBUX KYJNBTYp HIBUAKOPOCTYYUX IHTPOAYHEHTIB. ONTHManbHE 3aCTOCYBaHHS IHTPOIYIEHTIB Y
JICOBITHOBIICHHI Ta IICOPO3BEACHHI 3abe3redye CTIMKICTh JCIB O KIIMAaTHYHUX 3MIH 1 CHpuse
BUKOHAHHIO JIICOBUMH €KOCUCTEMAaMH SKOJIOTIYHHX, COLIIAJIbHUX, CKOHOMIYHHUX (PYHKIIIH.

Jo umcna mupoKo pPO3MOBCIOMKEHHX IHTPOAYHEHTIB B ymoBax [lomiccsi BigHOCHTBCS 1y0
uepBoHUil (Quercus rubra Du Rei). B Ykpaini Ta €Bpomni #oro BU3Ha4YarOTh SIK 1HBa3iiHUIN B, TAKUI
SKHI CTBOPIOE 3arpo3y AJIsl aDOpUTEHHUX BUIB A€PEB, OCKIIBKH CXMIIBHHIM /IO €KCTIaHC11 B HABKOIHUIIHI
NPUPOJHI YIPYNOBaHHs, BHUTICHSIOYM MiCLEBI JepEeBHO-UYarapHUKOBI Ta TpaB’SHUCTI BUJH,
KapAWHAIHHO 3MIHIOE JIICOBE CEPENOBUIIIE.

Y ®inii «Kaminb-Kammpcebke j1icoBe rocnoaapcTBo» HacaJLKEHHS 3a ydacTio Quercus rubra
CTBOpeHI B § Tumax Jicy, ix mioma craHoBuTh 39,9 ra. Haiibinblne aepeBocTaHiB 3 yd4acTio
iHTponyueHTa B [[HiBHeHChKOMY JicHUNTBI — 18,1 Ta.

binbrricts micoBuX KynbTyp 3a ydacTio Quercus rubray ®imii cTBOPEHO y CBIKMX Ta BOJOTHX
CYATpyaAax, siKi € OJHAMH 3 HAWMOIIUPEHIINX THUITIB JIICOPOCINHHUX YMOB Y Jicrocmi (25,5 ra abo
88,98%). IlepeBaxkHa KiIbKICTh JiepeBOCTaHiB Ma€ Bik 10 60 pokiB, pu bOMY yuacTtb Quercus rubra
piBHa 3-10 omuHmMusM. Y AepeBocTaHax 3a yuyacTio Quercus rubra 3a rpynmaMu BiKy IE€peBa)kalOTh
mononusiku (45,12%), dacTka cepeaHBhOBIKOBUX HacapkeHb — 23,3%, mpucturarounx — 31,58%.
YepBoHOy0OBI HAacaPKEHHSI € CePEeTHHO- | BACOKOTIOBHOTHHMH 1 BiTHOCSThCS MepeBakHo j10 [-11 kmacy
oonitety (29,9 ra abo 74,94%).

OntumaneHUil Bik pyOaHb T'OJOBHOIO KOpHCTyBaHHS Quercus rubra, po3paxoBaHuil Ha
OTpPUMaHHsI KPYITHUX Ta CEPEHIX JUJIOBUX aCOPTUMEHTIB Y CyIiOpOBax, Yy HOPMaIbHUX Ta 3pLIKEHUX
HacapkeHHsIx Oinii — 71-80 pokis.

3 MeTOI OLIHKM NPOAYKTUBHOCTI AEPEBOCTaHIB 3a yd4acTio Quercus rubra Ta TOXiIHUX
JISPEBOCTAHIB 3a ydacTio ay0a 3suuaiiHoro (Quercus robur L.), Oyau DOCHIIKEHI IO OPiEHTOBHO
onuoro Biky (51 ta 56 pokis), TJIY — Bosoruii cy6ip (C3).

AHalni3 BHJIOBOTO Pi3HOMAaHITTSI TiJHAMETOBOTO TpaB’SHOTO IOKPHUBY JOCIIIKYBaHUX
JIepeBOCTaHIB 3aCBiIYMB, 110 Y HACAIKCHHSX, Jie Quercus rubra TOI0BHA IOPOA MPAKTUYHO BiACYTHIN
KUBHUH HAJIPYHTOBUH MMOKPUB, PparMeHTapHo 3ycTpivaerbest Pleurozium schreberi (Brid.) Mitt.

Ha nnomax, ne y ckiaji AepeBOCTaHiB roJOBHOIO MOPOAOI0 € Quercus robur TpaB’sHAN IOKPUB
Mae 3IMKHYTIicTb 710 30%, 3pOCTaloTh BUAN, THITOBI ISl TAaHHUX JIICOPOCIMHHUX YMOB, BKITIOYal0UH MOXH,
MarnopoTi Ta TpaB’SHUCTI POCIWHHU. TpaB’SHHUCTI POCIMHM TpejacTaBiieHI 23 BUIaMu, cepell HHUX
HalOIbIn TotmMpeHuMu € Dryopteris filix-mas (L.) Schott, Dicranum polysetum Sw., Carex sylvatica
Huds, Aegopodium podagraria L., Stellaria holostea L., Vaccinium myrtillus L. Ta in.

[IpoayKTHBHICTD JOCIIIKYBaHUX HACAPKEHb B YMOBaX BOJIOTHX CYTpYMIB 3a y4actio Quercus
rubra cranosuts 124 M° 3 ra, Quercus robur — 140 m> Ha ra. HaBezneni maHi cBimgaTh 1mpo Te, 10
BBEICHHS Yy CKJIaJ CTBOPIOBAHUX JepeBocTaHiB Quercus rubra He Bele NO 3HAYHOTO MiIBUIICHHS iX
NPOAYKTUBHOCTI. Quercus rubra sk iHBa3iiHUNA BUA HEOOXiTHO BMIIyYaTH 3 HACa[UKEHb 3a PaxyHOK
TOJIOBHUX pyOaHb 1 CTBOPEHHS KYJIBTYP 3 aBTOXTOHHHUX BHJIIB 3 YPaxXyBaHHSIM YMOB MICII€3POCTaHb.
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THATVYII C.O., MACJIOBCHKA O.J1., KOMITJIIKEBUY C.51. (YKPAIHA, JIbBIB)

3MIHA MIKPOBIOTH ITIOIKO/?’KEHUX B PE3YJIbTATI
BOEHHUX I ITPYHTIB

JIvsiscokuil HayionanvHul yHieepcumem imeni leana @panka
79005, éyn. Ynieepcumemcoka, 1, m. Jlvsis, Yrpaina,; svitlana. hnatush@lnu.edu.ua

Abstract. The content of heavy metal compounds and the changes in the composition of the
microbiota in samples of gilded chernozem, damaged as a result of military operations from near the
village Rudak (Sumy Oblast, Ukraine) were studied. Differences in the relative quantity of
representatives of Proteobacteria, Actinobacteriota, Verrucomicrobiota, Firmicutes, Acidobacteriota
and others were revealed. The enumeration of oligotrophic, nitrogen-fixing, and nitrifying bacteria
increased in the the soil from projectile crater. Among the isolates, it was revealed that the ones from
the projectile crater were more resistant to CdCl, and CuCl,. Isolates resistant to metal salts are
promising for the development of technology for bioremediation of damaged soils.

YHacniIok BOEHHUX il Ha TepUTOpii YKpaiHu y IPYHTH MOTPAILISLE BeJIUKa KUTbKiCTh TOKCHYHUX
NPOAYKTIB, 30KpeMa BaKKMX METAJIB, CHOIYK CYJib(]ypy, HITPOTEHOBMICHMX pedoBHH ToImo. Lle
NPU3BOANTH J0 3MEHIICHHS IUIONI CITbCHKOTOCTIONAPCHKUX YTib NPUIATHUX TSI BUKOPHCTAHHS, L0
MOPOJKY€E THOOAbHI E€KOJIOTiYHI TMpoOieMH Ta €KOHOMIYHI BTpaTH. BumineHHS 1 JOCTiMKEHHS
KYJIbTUBOBAaHMX MIKPOOPIaHi3MiB, CTIHKHUX JO 0arath0X CIOJIYK BaXKHX METAJiB 1 3JaTHUX
MEPETBOPIOBATH X y MEHII TOKCHYHI (OpMH, TMEpPCHEeKTHBHE I PO3POOJIEHHS TEXHOJOTIH
Olopememniartii JOBKIJIISL.

JocmimkeHo 3pa3ku OIiA30JeHOr0 YOpHO3eMy O0NIH3y ¢. Pynak, ske 3HaXoauThes 3a 1,5 kKM Bij
micta Cepenuna-byna (Cymcrbka 00:1.), BigiOpani y kBiTHI 2024 poky 3 BUPBHU Bia cHapsady (IPUIIT y
BepecHi 2023 poKy) Ta KOHTPOJIBHOI IUISHKH, SIKa He 3a3Hajia BIUIMBY i 3Haxoamnacs nopsa (50 m). ¥V
3pa3Kkax 3 BUPBU BUSBJICHO BHIUI BMiCT Kyripymy (y 2,1 pa3m), kaamiro (y 2,1 pas3u), mumomobymy (B 1,4
pasm), ceneny (B 1,3 pasu), mepkypito (B 1,3 paszu), apceny (B 1,2 pa3u), HOpiBHSIHO KOHTPOJILHUMH. 32
pe3yinpTaTaMl METareHOMHOTO aHallizy OUTBIICTh aHANi30BaHWUX TOCIIJOBHOCTEH OmepariitHiux
TAKCOHOMIYHMX OAMHUIB NpokapioT (91-95 %) Oynu izenTudikoBaHi sk 6akrepii, a 5—9 % — sk apxei.
Y koHTponi Oyno Maibke BABiWi Oinbiie OakTepii Ta Maiike BABIUI MEHINE apXeil, MOPIBHSHO 3
JocimigHuM. HalurcenbHIMMU  BiAJIaMH  MIiKpOOPTaHi3MiB y KOHTPOJBHOMY IpPYHTI Oyiu
Proteobacteria (58,3k), Actinobacteriota (43,3K), Verrucomicrobiota (29,0K), Acidobacteriota (23,4k),
aKi craHoBuiu 75,5 % cepen imenTrdikoBaHUX OakTepii. Y IPyHTI 3 BUPBU HAHYMCENBHIIIUME OyIU
MpeJICTaBHUKU BiAUIB Proteobacteria (35,7k), Firmicutes (22,5k), Actinobacteriota (19,4k),
Acidobacteriota (12,3k), saxi cranoBumnu 73,7 % Bij 3araibHOT KUTBKOCTI iIeHTH(hiKOBaHUX OakTepiii. 3a
pe3yibTaTaMu IOCIBY 3pasKiB I'PyHTY Ha WIUIbHI cepeloBHINA (TPHITOH-cOoeBHU arap, R2A arap,
IPYHTOBHI €KCTpaKT, cepefoBuiie Emidi, kpoxmanbHo-amiauHmii arap, cepemoBuile [likoBCHKOI,
cepenoBuiie MeHkiHoi, cepemoBuma Bunorpancekoro anst I i Il ¢asu wirpudikauii, cepenosuie
Calypo) BCTaHOBHMJIM, L0 Y KOHTPOJII YHCENBHICTh KOMIOTPOPHUX 1 OMTOTPOYHUX MIKpOOpraHizmiB
MaJo BiapizHsacs Ta cranoBuna 7,5-9,2x10% KYO/r cyxoro rpyHTy. Y IPyHTI 3 BUPBU YHCENBHICT
ONroTpo@HUX MIKpPOOPTaHi3MiB BTPUUI MEpPEBUIyBala YHCENBHICTh KomioTpoduux. Ilomibny
TEHJIEHIII0 BHABICHO M U1 a30TO(IKCYBaTbHUX Ta HITPU(DIKYBUIBHUX MIKpOOpraHizmis. 3
JOCHI/DKEHUX 3pa3KiB BHJIUIEHO 58 1305TiB, sKi Ha KUBHJIBHUX CEpeJOBHIAX (OpPMYyBaIH
MopostoriuHo BiaMiHHI koJioHii. [Tonax 50 % i3osatiB Oynu critikumu 10 15 MM MnClz-5H,0, 15 MM
FeSO4-7H,0, 5 MM CoCl,-6H,0, 5 MM K>Cr,07. o 0,2 MM CdCl,-2,5H,0 Oynu criikumu 36,7 %
130JIATiB, BiIiIOpaHHUX 3 KOHTPOJBLHOTO IpyHTY Ta 50,0 % — 3 rpyHTY 3 BUpBH, 10 4,0 MM CuCl,-2H,0 —
33,3 % Ta 50,0 %, BigmoBigHo. I30/19TH, SIKi BUSABJISIIN CTIMKICTH 10 BCIX JOCIIIHKEHNX CONEH METAIIIB,
a BIAMOBIIHO € MEPCHEKTUBHUMH ISl PO3POOJICHHS TEXHOJIOTi OiopeMeaialii MOMKOKEHUX IPYHTIB,
3a CYKYIHICTIO (i3i0J10r0-0i0XiMiYHUX O3HAK Ta IOCIiJOBHICTIO KOHCEPBATUBHOI AUISHKA reHa 16S
pPHK inentudikysanu sik Streptomyces sp. 253, Bacillus sp. 304, Microbacterium sp. 307 1 Kocuria sp.
309.
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TUMYEHKO L B.!, KPUCIHCBKA . 02,
I'YJIEBEL B. B.? (YKPATHA, MUPTOPOJI, MUKOJIAIB, KUIB)

CYIIYTHUKOBHUI MOHITOPUHT HACJIIAKIB BOEHHUX JIHA 1A
OCOBJIMBO NIHHUX TEPUTOPIN MUKOJIAIBCBKOI OBJIACTI

13 JIyeancokuii nayionansuuil yuieepcumem imeni Tapaca Illesuenxa, Mupaopoo, Yrpaina
2Yopromopcwxuii nayionanshuil ynigepcumem imeni Iempa Mozunu, Muxonais, Yrpaina
SMiscpezionanvua axademis ynpasninusa nepconanom, Ykpaina

Abstract. The authors of the study emphasize the need and obvious advantages of implementing
satellite monitoring materials to analyze the impact of military actions on the environment. As a result
of the conducted research, a procedure for the use of satellite monitoring in assessing the impact of
military actions on particularly valuable territories was developed and its practical significance was
proven.

Ominka 30MTKIB TOBKIJUTIO BiJi BOEHHHMX il pocCificbkoi (emepallii Ha CHOTOMHI € OTHIEIO 3
HaWBaKIIMBIIIMX 3a/ay, SKa BUPINIYEThCS Ha JCPKAaBHOMY Ta perioHampbHUX piBHAX. Cepen
MPOOJIEMHUX THUTaHb 3AIHIIAKOTHCS, SK MHTAHHSA METOJOJIOTIYHOTO 3a0e3IeUeHHS OI[IHKU 30UTKIB
JTIOBKIJUTIO, TaK 1 OTPUMAaHHS JOCTOBIPHUX BXIJHUX JaHUX JJIs TPOBECHHS OIIHKH, 0COOJIMBO B paiioHax
TUMYACOBO OKYIOBAHUX TEPHUTOPiil abo TuX, Ae BeayThcs 60oBi aii. Kpim Toro, yactuHa nmpupogHux
KOMITJIEKCIB MPU(POHTOBUX TEPHUTOPIH € MAIONOCTYIMHUMH 4Yepe3 3aMiHyBaHHSA 1 MPOBOJUTH TaM
MOBHOI[IHHI TIOJILOBI JIOCII/PKCHHS 4acTO CTa€ HEMOXUJIMBHM. IIpH 1IbOMY OJHHUM 3 METOJIB, SKHIi
JIO3BOJISIE OTPUMATH OTIEPATHBHI JIaH1 100 3MiH €KOCUCTEM BHACIIIOK OOMOBHUX Jili € CYyIyTHUKOBHIA
MOHITOPHHT. 3aCTOCYBaHHS MPOIEAYPH CYIIyTHHKOBOTO MOHITOPHHTY Ja€ MOXJIHBICTH OTpUMATH
HeoOXiIHI BXiJHI JaHi U1 pO3paxyHKy 30UTKiB HOBKIILTIO. Pa3oM 3 ThM, 710 CHOTO/HI HE pO3pOOIEHO
MPOLEAYPY 3alydeHHsS CYMyTHUKOBUX 3HIMKIB Ta ACMU(POBAHUX [NaHUX SK JIOKAa30BOi 0asm
€KOJIOT1YHHUX 3JI0YHHIB.

Mertoro J0CTiKeHb € po3po0Ka JOCTYITHOI Ta AOKa30BOi MPOLEIYypPH CYIMYTHUKOBOTO aHAJi3y
HACJIiJIKiB BITHU JIJ1S1 TOBKIIUIsSI. ABTOpaMU MPHIIIIEHO 0COOIUBY YBary JOCTiKEHHIO HACITIIKIB TOXKEK,
SKi BUHUKIIM 4epe3 BOEHHI Nii Ha TepuTopii MuKkomaiBchkoi o0macTi, 30KkpemMa, B3JJOBXK MPaBOTO Ta
niBoro OeperiB J{Hinpo-by3pkoro naumany. [IprpogHi 0COOMMBOCTI MUX TEPUTOPIH MPEACTABISIOTH
0COOJIMBY IIHHICTbH Ta A0CI JOCTIKYIOThCs. JJHInpo-By3bkuii muMan € 06’ extom CMaparioBoi Mepexi,
TaKOX BaXITUBUM THTAHHAM 3aJIMIIAETHCS MaOyTHE 3amoBiaHHsS OCOONHMBO IIHHAX TPUOEpeKHHUN
JIJISTHOK, Cepejl sSIKUX IiHHI NpupoaHi komiuiekcu: «OunbBiiicbka xopa» (KyiypyOchka TepuTopiajibHa
rpomana) 1 «[anunuHiBebKi mmicku» ([anWIuHIBChKa TepUTOpiaNbHAa TpoMaaa. 3 IMOYaTKOM
MOBHOMACIITAOHOTO BTOPTHEHHSI I1i 3eMJIi 3HAXOISTHCS il MOCTIHHUMU 00CTpijiaMy 3 00Ky OKYITaHTIB.

Y mporieci JOCHIPKEHHST HACHIIKIB Mmokex Oynu Bukopucrani cepBicu NASA FIRMS (Fire
Information for Resource Management System), Planet, EO Browser, miardopma Google Earth Pro, a
takox nporpamue 3a0e3neueHas QGIS i ESRI ArcGIS. [locaimkeHHs TpOBOIMIOCEH JUTS TPUPOIHUX
KOMITIEKCIB «[ alMuHIBChKI MicKu», «OnbBiiicbka XOpa» Ta MOJIE3aXUCHUX JIICOCMYT [ amumHiBCbKOT
ta KymypyOcbkoi rpoman. [lns npuxiany e(eKTHBHOCTI 3aCTOCYBaHHS MAaHUX CYIYTHHKOBOTO
MOHITOPHHTY, HaBEeIEHO pe3yJbTaTH aHai3y IUION[ TOpiHHA JUIs | alWIuHIBCHKOI TepUTOpialbHOI
rpomaju (puc. 1.).

a 0
Puc.1 Cyl‘lyTHleOBPlﬁ aHaJII3 HACIIIIKIB IMOXKEX B MEXKaxX Fa?nnunﬂiscmo'f rpomanu Ha 31.12.22:
a — IUIoIIa 30POBHX (3eIeHI KOHTYPH) Ta MOIIKO/PKEHUX (YepBOHI KOHTYPH) JIicOCMYT, 6 — MJIOIa BUTOPIIUX AiISHOK
ITnoma rpomanu ckianae 34320,32 ra, 3aranpHa TUIoMIa JicocMyr ctaHoM Ha 2021 pik ckiagae
553,62 ra, muionia BUTOPIBIIUX JlicocMyT cTaHoM Ha 31.12 2022 pik - 207,42 ra, mo cknangae 37,5% ,
3arajibHa IJI0IIa TOPiHHS Ha TepuTopii rpomanu ctanoM Ha 31.12. 2022 pik - 3622,63 ra, mo cknagae
10,5 % Big mTomti TpoMaIy.
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I'YMEHIOK I' 5., KOBUJIELIbKA T.B., TPAY O.1. (YKPAIHA, TEPHOIILIb)

AHAJITUYHHUA OTJISA] MYBJIKAIIMA IO METOJAX MAIIIMHHOI'O
HABYAHHA ITPU JOCJIIKEHHI SKOCTI IPYHTIB

Tepuoninvcokutl HAYIOHANLHUL NE0A202IUHULL YHIBEpCUmem
46027, eyn. Maxcuma Kpusornoca,2, Tepronine, Ykpaina, gumenjuk(@chem-bio.com.ua

Abstract. Scopus scientometric database indexes peer-reviewed scientific articles, dissertations,
monographs and conference proceedings from more than 24,000 scientific journals. An analysis of
works belonging to experiments in soil sciences and approaches to the study of soil quality was carried
out by year in the scientometric database Scopus using machine learning methods.An analysis of
publications related to research in soil science and approaches to soil quality assessment was conducted
by year in the Scopus scientometric database using machine learning methods.

st OIiHIOBaHHS aKTyaJIbHOCTI JOCTIDKEHh METOJaMH MAIllMHHOTO HaBYaHHSI Ta IX
BUKOPHUCTaHH IIPY BUBYCHHI SIKOCTI I'PYHTIB Ha 0a3i Scopus Oyio copMyab0BaHO aHATI THYHUIA 3aIUT:

(ALL("soil quality") OR ALL("elements of fertility") OR ALL("soil acidity") OR
ALL("exchangeable potassium") OR ALL("exchangeable calcium") OR ALL("mobile phosphorus")
OR ALL("soil organic matter") OR ALL ("ammonia and nitrate nitrogen in the soil")) AND
(ALL("Artificial Intelligence") OR ALL("machine learning") OR ALL("decision-making") OR
ALL("forecasting methods") OR ALL("forecasting models") OR  ALL("monitoring") OR
ALL("regression analysis") OR ALL("PCA method") OR ALL("cluster analysis") OR ALL("decision
trees") OR ALL("neural network") OR ALL("predictive factors")).

3a ocranHe gecatupivus (3 2014 p. mo 2023 p.) Oymo omyOmikoBano 61,127 mokymMeHTH, sKi
CTOCYBAJIHCS JIOCIIKEHHS SIKOCTI IPyHTIB. BipogoBxk octanHix 10 pokiB cTpiMKO 3pocTae iHTEpec /10
SIKOCTI TPYHTIB CLIBCHKOTOCIIOJIAPCHKOIO BUKOPUCTAaHHS. 30kpema, y 2014 pori Oyio HaapyKOBaHO
3214 mybnikamid, y 2018 — 4979,y 2022 — 9409, aBxe y 2023 — 10079. Ha puc. 1 HaBeneHO HallOLIbITY
KUTBKICTh IyOJIiKaIii cepes pi3sHUX yCTAHOB CBITY, SIKI HaiyacTimle 3aiMancs JOCIIDKEHHI SKOCTI
rpyHry. Lli nani HaBeneni y 6i0miorpadivniii 6a3i gaHux Scopus 3a pe3yJbTaTaMH MOIIYKY METOAaMu
MAIIMHHOTO HABYAHHSI.

Documents by affiliation ®

Compare the document counts for up to 15 affiliations.
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Puc. 1. Haii6inpmma KinpKicTh MyOTiKalii cepel HAyKOBHX yCTaHOB y Oibmiorpadidniit 6a3i maHnx Scopus 3a pe3ynbTaTaMu
MOIIYKY METOJaMH MAIIMHHOTO HaBUaHHSI [TPU JOCIIHKEHHI SIKOCTI IPYHTIB.

YMine BHUKOPHCTaHHS TOIMIYKOBUX MOXIIHBOCTEW JI03BOJSIE OTPUMATH 3MICTOBHUN HaOip
0i0miorpadivHxX HKEped.
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KAPAVJIOB B.Jl., IOPACOB C.M. (YKPATHA, OJIECA)
BJAOCKOHAJIEHHSI OLIHIOBAHHS SIKOCTI IPUT ALIITHUX BOJI

Ooecvruii nayionanvuuil ynisepcumem im. 1.1. Meunuxosa
65082, eyn. Bcesonooa 3mienka, 2, Odeca, Yrpaina, rector@onu.edu.ua

Abstract. The study is aimed at improving the assessment of irrigation water quality, taking into
account the temporal variability of its composition and properties. The paper shows the shortcomings
of the existing approach to assessing the quality of these waters. Based on the study of the irrigation
characteristics of water bodies in Odesa region, the authors propose to determine the risk of water quality
deterioration by individual irrigation indicators, taking into account their temporal variability, and to
improve the DSTU 2730:2015 methodology.

3HayHa dYacTWHA TIBJACHHUX pETiOHIB YKpaiHM po3TamioBaHa B CTEMOBIM 30HI 3 MyXke
MOCYIUIMBUMH KIIMaTUYHUMH YMOBAMHU 1 CYTTEBUM Je(IiIIMTOM BOJOTH JJSl CIIbIOCHKYIBTYD, IO
BUKITNKAa€ HEOOXITHICTh PO3BUTKY 3pOIITYBAILHOTO 3eMJIEPOOCTBA HA IMX TEPUTOPISLX. AKTYyalbHICTb
Mpo0OJIeMu ipurarii CUTbroCHyTih Ha 3raJJaHiX TEPUTOPISIX OOYMOBIIEHO HE TIIHKH HEPIBHOMIPHICTIO
PO3MOILTY JUKEPEN MOJIMBHUX BOJI, @ TAKOXK HEJOJIIKAMHU ICHYIOYMX METOMK OIIHIOBAHHS 1X SKOCTI.

VY BITUM3HSHIN TPaKTHII MOKJIMBICTH TOJUBY CUIBIOCHYTiAb Y MalilOyTHHOMY OIHIOIOTH 32
CepenHIMHU 3HAYeHHSIMH IMOKa3HWKIB 3a JESIKHI IMONepeaHid Mepiox Jacy i He BPaxOBYIOTH IXHIO
MIHJIMBICTh y Yaci. Takull miaxig Moke MPHU3BECTH JI0 TOTO, IO MPOTATOM 3POIIYBAJILHOTO MEPioTy
POKY JIOCHTB YacTO TOJMBU OYyAyTh MPOBOJUTHUCS BOZOIO 3 MOPYIICHHSIM JIOyCTUMHUX CITiBBi1IHOIIEHB
TOJIOBHHMX 1OHIB i3 JBOX TPWYHMH: TIO-TIEpIIe, KOJIM CepedHi 3HAYEHHS CITiBBIIHOIIEHh 10HIB
HaONMMKATUMYTBCA /O IXHIX TpPaHUYHUX 3Ha4deHb (KUIBKICTh TIIEPEBHINEHh HOPMATHBY Oyze
HaOmmxarucs 10 50%); mo-apyre, Mpu HAIBHOCTI MO3UTHBHOIO YaCOBOT'O TPESH/LY CIiBBIIHOIICHD 10HIB.
B 000x Bumajgkax HeoOXiJlHa OLlIHKA PU3UKY MOTIPIICHHS SIKOCTI BOJ. TYT 3’sBIS€ThCS HEOOXIHICTh
00MEKEHHS ILOT'O PU3UKY. Y BITUM3HAHUX HOPMAaX TaKMX OOMEXEHb HEMAE.

3rajane Buile oOMexeHHs 3pobisieHo B kpainax €C. Y mupekruBax €C HalaeTbCsl HE TUIBKU
HOPMATHUB MOKa3HUKA, & TaKOX 1 JIOMycTUMa 4acToTa WOro rnepeBulieHHs. Hampukian, 3a neskum
MOKa3HWKOM SIKICTh BOJ BIJATNOBIZa€ BHMOTAaM CaHITAPHUX HOPM, SIKIIO KUTBKICTh TE€PEBHIIECHb
HOpPMAaTUBY 3a MUHYJIUH mepion He nepesBuinyBaia 10% Bin 3aranbHOi KUIBKOCTI crocTepekeHs. Lle
0oOMEKeHHSI MOKHA TPAaKTyBaTW TakKUM 4YUHOM: y KpaiHax €C pU3MK TOTIpIIEHHS SIKOCTI BOJ 3a
OKpEMHUMH NIOKa3HUKaMH BCTaHOBJIEHO Ha piBHi 10%.

IMoBipHiCHMIT TiAXi TPH OIIHII SIKOCTI ipUTaliiHUX BOJI OyII0 apoOOBaHO Ha BOJHUX 00’ €KTax
Opnecpkoi obnacti. JlochipkeHHs: BUKOHAHO 3a JaHWUMHU baceiHOBOTO YyIpaBIiHHS BOJHUX PECYPCIiB.
Crnocrepexxenns npoBogwincas Ha 20 BogHux o0’ektax y 25 myHktax 3 2007 mo 2019 poxwm.
[lokazHuKaMu SKOCTI ipHTamiiHUX BOX OyJl0 0O0paHO MiHepamizamis, pH, CHiBBiIHOMIECHHS
KOHIICHTpAIIi1 10HIB, CyMa TOKCUYHHX COJICH B €KBiBaJIeHTaX XJopui-ioHis e(rCl).

B pesynbTarti qociipkeHb aBTOpaMU 3aPOITIOHOBAHO: | — PU3HK MOTIPIICHHS SKOCTI ipUTaIliitHAX
BO/JI 32 OKPEMHUM MOKa3HUKOM OLIIHIOBATH 32 IMOBIPHICTIO NEpeBUILEHHA (3a0e31eueHICTIO) HOpMaTUBY
LBOT'0 MOKa3HHUKA; 2 — PO3MOALT ipUrauiiHUX MOKa3HUKIB allPOKCUMYBATH JIOTHOPMAJIbHUM 3aKOHOM; 3
— YaCOBHWH TPEeH/I OKAa3HUKIB SIKOCTI BOJI AIPOKCHMYBATH €KCITIOHEHITIaIbHOIO 3aJISKHICTIO, HA BIJIMIHY
BiJ JNiHil perpecii BOHa HIKOJIM HE MEPETHHAE BiCh Yacy, TOMY IPOTHO3HI 3HAU€HHS ipHUTraLidHUX
MIOKA3HMKIB 3aBX/IM MIO3UTHBHI; 4 — ciuparoyrch Ha A0cBijg kpain €C oOMexXeHHs pU3UKy NOTipIICHHS
SIKOCTI IpUrallifiHuX BOJ BCTAHOBUTH Ha piBHI 10%; 5 — BIIOCKOHAJICHHS. METOJAMKH OI[IHKYA HEOC3MEKH
ipuramiiinoro 3aconexss rpyaty (JACTY 2730:2015) Ha ocHOBI JeTanbHOT THITI3AIlT ipUTaIliiHUX BOI.

CytreBuM HenomikoM Metoauku JICTY 2730:2015 € HeoOXiIHICT aHANI3Y TIMOTSTUYHHUX COJICH
npyd KOXXHOMY BH3HaueHHI mnokasHuka e(rCl). Ilpu MacoBHX po3paxyHKax Lie TyXe He3py4HO.
3anpornoHoBaHa JAeTajibHa THITi3allisl ipUraiiHuX BOJ Hajgajaa MOMJIIUBICTh JUIS KOYKHOTO ITiITHITY BOJI
31 cBOiM crneuuM@piuHUM HAOOpPOM TIMOTETHYHUX COJEeW OTpUMaTH (GOpPMYNy PpO3paxyHKY
kiacugikaniitnoro nokaszuuka e(#Cl). Lle 3Ha4HO crpo1ye pO3paxyHKH 1 HaIa€ MOXKIIUBICTD OTPUMATH
napaMeTpH 3aKOHY PO3IOAITY LBOTO IOKA3HMKA, IO Y CBOIO YEPry JA03BOJISIE BU3HAUUTH PU3HK
TIOTIPIIICHHS KJIACiB SIKOCT1 IpUTAIIHUX BOA JUISI PI3HUX THITIB TPYHTIB. AmpoOaris BIOCKOHAJICHOT
METOAMKH Ha BOIHUX 00’ exTax Onechbkoi 00nacTi Hajana 3a10BUIbHI pe3yIbTaTH.
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SIKOBJIEB B.B., IMUTPEHKO T.B. (YKPATHA, XAPKIB)

BUBYEHHSA HITPATHOI'O 3ABPYJHEHHSA KOJIOAA3HUX BOJA Y
XAPKIBCBKOMY PEI'TOHI

Xapxkiscokuil HAYioHANbHUU YHIBEpcUumem micbko2o cocnodapcmea imeni O.M. Bexemosa
61002, syn. Yopnoenasiscvka, 17, Xapxkis, Ykpaina, tetyana.dmytrenko@kname.edu.ua

Abstract. Given the fact that rapid aridization of the climate occurs and the threat of terrorism
and belligerent activities is growing, the significance of water supply from decentralized sources in
water consumption increased. These sources are mainly based on the unconfined aquifer. Nitrate
pollution of groundwater in Ukrainian villages is largely determined by the lack of sewage systems.
Spatial and statistical analyses, performed on the example of Kharkiv region, showed that stratification
of nitrate content by depth is regular, and a comparison of water quality in natural springs shows that
nitrate content increases in the captation structures themselves. These conclusions need to be verified
by isotopic research methods.

BincyTHICTE CHUCTEM BOJOBIABEICHHS 1 Ximizallisi 3eMiIepoOCTBa B CLIBCBHKIH MICIEBOCTI €
TOJIOBHUMH (haKTOpaMu 3a0pyJHEHHS IPYHTOBUX BOJ, SIKi BUKOPHCTOBYIOTBCS ISl TOCTIOAAPCHKHX 1
nuTHUX [inedl. Boma 3 mkepen IHAWBIAyallbHOTO BOOIOCTAYaHHS Yy OUTBIIOCTI BHITAAKIB He
KOHTPOJIIOETHCSI OpraHaMu CaHITapHOT'O KOHTPOJIIO, 1 YKpaiHChKE 3aKOHOAABCTBO HE Ilepeadadae Takoro
koHTpoto. [IpoOiieMa yCKIAIHIOEThCS W HEOOI3HAHICTIO HACEJCHHsI 1 BTPATOK TPAJMIIi YUCTKH
KalnTaXiB 1HIUBIAyalIbHOTO KOPHCTYBAaHHA, SIKUMH HaiuacTime € koioissi. Bce me € mpuamHamu
Jlerpajarii AeeHTPpaTi30BaHuX HKEPE BOJOIIOCTaYaHHS.

xepenamu 3a0pyqHEHHST MOXKYTh OyTH (QiNbTpallis CTIYHMX BOJl y HEKaHAIIi30BaHUX cejax i
NepeAMICTSX, OpraHiyHe 3a0pyAHEHHs BiJi JOMAIIHbOI XyJ00H, TBAPHHHUIIBKUX (pepM, OpraHiyHHX
JoOpHB Ta XiMi3allii 3eMiIepoOCcTBa B3arai.

OpHi€l0 3 TOJOBHUX MpoOJeM SKOCTI NHUTHOI BOAM 3 MACLEHTPATi30BaHUX JUKEpel
BOJIOTIOCTA4YaHHS € HiTpaTHe 3a0pyAHEHHS, sike MOKe OyTH, HaBiTh, IPUYHHOIO TUTAYOI CMEPTHOCTI.
Tomy, npoGema HiTpaTHOTO 3a0pyIHEHHS BOJIY 3aJUILIAETHCS AKTYAIbHOIO.

Hitparu, sxi MO’KHa BU3HAUUTH y BOJIi BIIHOCHO MPOCTUMU aHANI3aMH, € TpacepaMH i 1HIIIOTO
3a0pyAHCHHS MiA3€MHUX BOZ, JUIsl BUSBJICHHS SKOIO MOTPIOHI CrellialbHI KpPOMITKI ¥ KOIITOBHI
nociipkeHHs. e € 1o1aTkoBUM pe30HOM 1Sl BUBUCHHS HITPATHOTO 3a0py/THEHHS BOJIH.

B pesynbTaTi BUKOHAHWX JOCTI/DKEHb BCTAHOBJICHA 3QJICKHICTH KOHIEHTpAIll HITpPaTiB Bij
TTUOWH KaNTaXHUX CIIOPY/. 3arajlbHOI0 3aKOHOMIPHICTIO € 3MEHIIICHHS BMICTY HITPaTiB 3 TIHOUHOIO.
OxpeMi BHIIQJIKM 3HAXOJPKCHHS TEXHOTEHHHMX HITpaTiB Ha riuOuHax Oinbaie Hix 50 M BiporigHo
MOB’s13aHI 3 BIACYTHICTIO 130Msmii Bix 3a0pyJHEHHX TIPYHTOBHX BOJ, SKi IEPETIKalTh B
eKCIUTyaTallifHUi TOPHU30HT Y3IO0BX O0OCaZHUX KOJOH cBepMIoBHH. OKpiM TOro, BCTaHOBIIEHA
3aJIeKHICTh Bl THIy KanTaxiB. HiTpaTiB CHOCTEpIracTbCsi CYTTEBO OiNbIIE B KOJOAS3SIX, HIXK Y
CBEP/UIOBHHAX, 1110 MOSCHIOETHCS HAsSBHICTIO HA JTHI Ta CTIHKAX KOJIOJA31B 010JIOTIYHOr0 MaTepiany.

Ha Benmukomy marepiani BUSBICHA KOPEJALIis BMICTY HITPATiB i3 BMICTOM XJIOPHIIB, Cyab(aris,
COJIeH YKOPCTKOCTI ¥ BETMYHHOIO CyXOT'0 3AJIUIIIKY.

Haiikpammii noisix 60poThOHM 3 HITPaTHUM 3a0pYIHEHHSM — YCYHYTH HOTO NMPHYHMHY, TOOTO
3ano0irTi NOTPAIUIIHHIO a30THHUX CIIOJIYK AO IPYHTIB 1 IPYHTOBHX BOJ. 3a JyMKOIO aBTOPIB, IUIS
NPOSICHEHHsI KApTHHU 3a0pyIHEHHS Ha JIOJIATOK J0 TPAIUIIIHHUX METO/IiB BUBUEHHS (JKepe, NIISIXIB,
yacy 3a0pyIHEHHsI) TOL[JIbHO BUKOPUCTATH 130TOIHI METO/IU 3 BU3HAYCHHSM CITiBBIHOIICHHS 130TOIIB
KHCHIO i 30Ty, a TAKOXK BOJIHIO, LII0 BKAXKe Ha BiK 1, TOJIOBHE, HAa IOXO/KEHHS 1li€i 3a0pyJHEHOT BOAN.
BukopucTanHs JaHOTO METOIY AO3BOJIMIIO 3pOOUTH OOIPYHTOBAaHMH BUCHOBOK IPO JIOKANIBHI JKepena
1 HEBENHMKHU BIK a30THOrO 3a0pyJHEHHS y JDKepenax JCIeHTPalli30BaHOTO BOJONOCTAaYaHHsS Ha
NpuKiIaai XapKiBCbKOTO PErioHy, A€ B LIJIOMY CIIOCTEPIra€ThCsi XaOTUYHUN PO3MOiN KOHIEHTpALil
HiTpaTiB 3a omero. Llell pesynbraTr € 100por0 OCHOBOIO AJIsi OOTPYHTYBAaHHsSI KOHKPETHUX 3aXO[iB
1010 MIABHMINEHHS SIKOCTI BOJIU Y JDKEpeiax JISHEHTPalIi30BaHOT0 BOJAOIOCTAYaHHS.
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KAPAMVYIIKA B.L, IIMATKO A.L (YKPAIHA, K1IB)

JTUCTAHIIITHIAI MOHITOPHUHT MOKEK HA 3AITIOBLIHUX TEPUTOPISIX
XEPCOHCBHKOI OBJIACTI 2021-2022 pp.

Hayionanvnuii ynisepcumem «Kueso-Moeunsancorka akademisy
04070, syn. Crosopoou, 2, Kuis, Yxpaina, karamushka@ukma.edu.ua

Abstract. The article presents data and discusses the dynamics and scale of fires in the natural
protected areas of the Kherson region for the period from August 2022 to November 2023. The number
of fires increased many times in 2022 compared to 2020, and heat maps show a significant spread of
fires into protected areas. These data are part of the monitoring of the fire situation in the south of
Ukraine after the invasion of Russian troops.

[Toxkexi B MPUPOTHUX CUCTEMAX € JOCUTH HOMIUPEHNM SIBUIIEM IPAKTUYHO Ha BCIX KOHTHHEHTAX
IUIaHeTH. Bix mokexx moTepmaroTh i MPUPOIHI CUCTEMU YKpaiHHU, MPUYOMY TYT BHSBICHO TPEHI JIO
3pOCTaHHs KIJIbKOCTI BEJTMKHUX MOKEX BUCOKOI IHTCHCUBHOCTI. JIMIlle HE3HAUYHUH BiJICOTOK iHIIUCHTIB
€ pe3ynbTaTOM BIUIMBY NPUPOAHUX (DaKTOpiB, TOAI SK NPUYMHH TEPEBAXHOI OIIBIIOCTI TOXKEXK
OB’ s13aHi 3 MOJCHEKAM (hakTopoM. OCcOOIMBO MOTYKHUM HipOTeHHUM (akTopoM € BoeHHI fii. Came
00HOBI il COPUYMHUIIN 3HAYHY KUIBKICTh MOXKEX, SIKi ypasuiau TepuTopii Jlyrancekoi Ta JloHeubkoi
obmacreii y 2014 p. Buacnizok 00#oBHX [1ii, BAKITUKAHUX TOBHOMACIITAOHUM BTOPTHEHHSIM BIHCBK P
B YKpainy y motomy 2024 p., Oynu ypakeHI BOTHEM 3Ha4HI ypOaHi30BaHi, CiIbCHKOTOCIIOIAPCHKI Ta
MpHUPOJTHI TepuTopii. XepcoHchka 007acTh, Y SKid HAWBHIUI B KpaiHi BiICOTOK 3aIllOBITHUX 3€MeEIb,
CTaJla OJJHUM 3 HaWOUIbII MOCTPaXKJAJIMX BiJi BOTHIO perioHiB. Merta 11i€ei poOOTH — BiJICTEKUTH
MOKEXXHY CUTYAII0 Ha 3allOBIAHUX TepuTopisx 3 Apyroi monoBuau 2020 p. mo xoBteHs 2023 p. B
poOOTI BUKOPUCTAHI JIUIIIE JaHI TUCTAHIIIMHOTO 30HAyBaHHS 3emui. [lafi mpo MoKeXHi 1HIMASHTH 32
noBoennmii (01.08.2020 - 01.02.2022) ta noBoennwmii (01.02.2022 — 01.10.2023) nepionn 3aBaHTa)XeH1
3 cepBicy NASA Firms ta onpaitsoBasi y cuctemi QGIS. Pesynbraru, npeacraBiieHi Ha y3araibHECHOMY
PHCYHKY, HE CTaJIl HEOUiKyBaHHMHU.

400 Puc. 1. KinpkicTs moxex, 3apiKCOBaHUX
cepBicom NASA Firms, 3a mnepiogu
301 01.08.2020 — 01.02.2022 (miBopyu) i
01.02.2022 — 01.10.2023 (npaBopyu) Ha
3aMOBITHUX TEPUTOPIAX.

77
JlaHi o0 KIIBKOCTI IMOXKEXK €
91 JUCKYCIHHUMH, ajieé TEHICHIIIT
3337 6154 ” BOHHU BiJJOOPaXKYIOTh aJIeKBaTHO.
0 BuaHo, 1110 KIABKICTh MOXKEKHUX

= IHIWICHTIB y  3allOBiJHUKAX

B OJ1emIKiBChKi MiCKH binobepexoxs Carociasa 3pocia B pas3u MICIIA JIFOTOTO
YopHOMOpPCHKUI HyKHBOIHITPOBCHKU T 2022 p
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HITIT «OnemkiBebKi MiCKW» MEPEXUB HAHOIIBIITY KUTBKICTh Mokexx y 2022 p. Temsosi kaptu
teputopii HIIIT cBiguaTh mpo Te, M0 3apeecTpoBaHi Y BOEHHI MICSI MOKeXi OyJU JOKaIi30BaHi 1Mo
nepumeTpy napky. IlycrenpHa yacTrHa napky € 0iJHOI0 Ha POCIMHHICTB, ajleé BOHa OTOYEHA JIiICOBUM
NosICOM, SKHH 1 OyB Hai0inblIe BpakeHni BorHeM. TemIoBi KapTH SIK JIokajiTeTu noxex b3 «Ackanis-
HoBay nokazanm, 1o B JOBOEHHHH MEPio/1 TTOXKEXKI TPAILISUTACS MPAKTUYHO 11032 MEXKaMU 3aIlOBiTHHKA,
TOJIi SIK TICJISE BTOPTHEHHsI p HEOJHOPA30BO Bij MipOreHHOro (hakTopa CTpakaana came 3aroBijHa
30Ha. HeypaxeHoto, 3rigHo 3 nanumMu NASA Firms, 3anummnacs numre Teputopist A30Bo-CHBacbKoro
HIIII, Toxi sik Best Teputopis Jxapunranskoro HITIT HeogHopa3oBo Oyiia oxormieHa BoraeM y 2022 p.
TermnoBi KapTH JaIOTh 3MOTY BCTAHOBUTH HAWOIIBIT MOCTPaXK ATl 3aIlOBIIHI Ta MPUIIETII TePUTOPii, a
JUHaMiKa TOKEeXHHUX 1HIUICHTIB BKa3ye Ha ix moctymnoBe 3HmxkeHHs y 2023 p. Lli nani € yactuHOIO
Pe3yAbTaTiB MOHITOPUHTY MOKEKHOI CUTYallii Ha MiBAHI YKpaiHH MicIisi BTOPTHEHHS BICHK pa.
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KARAMUSHKA V., DEREVSKA K., SOVA L. (UKRAINE, KYIV)

ENVIRONMENTAL CONSEQUENCES OF THE RF MILITARY
ACTIONS FOR THE OZERSKY QUARRY

National University "Kyiv-Mohyla Academy"
04070, 2 Skovoroda Str., Kyiv, Ukraine; karamushka@ukma.edu.ua

Abstract. The article presents the results of the analysis of the influence of military and natural
factors on the condition and operation of the quarry at the Ozersky clay deposit. It is shown that, in
addition to the destructive influence of the Russian aggressors, the main threat to the operation of the
quarry at the moment is hydrological factors. The quarry was flooded as a result of the increased inflow
of groundwater from the feeding area of the tributary of the Irpin River. The level of these waters rose
significantly after the flooding of the Irpin valley. These data are part of the results of the study of the
ecological state of the quarry and the succession of its ecosystem.

As a result of the extraction of sand, clay, gravel and other mineral resources in an open way,
quarry and dump types of the landscape are formed. After the cessation of quarries, non-flowing
reservoirs are formed in their place, and purposeful reclamation or natural succession leads to the
formation of whole ecosystems. Such ecosystems are considered as an important site of conservation of
local biodiversity, but the set of their ecosystem services is much wider. An important place among them
is occupied by socio-cultural ecosystem services.

The intervention of the external forces and the loss of control over natural processes during the
exploitation of quarries can cause significant ecological and economic consequences for such objects.
The purpose of this study is to analyse the impact of military activity on the state and functional
characteristics of the Ozersky quarry in the Kyiv region. The Ozersky clay deposit is located in the
Buchansky district 30 km away from Kyiv. The license for its operation (clay and sand extraction) was
obtained by the company "Slobozhanska Building Ceramics". The company built and in 2009 put into
operation the plant "SBK-Ozera" producing ceramic blocks and ordinary bricks. The plant received raw
materials for the production of such building materials from the nearby Ozersky quarry, the area of
which reached 40 hectares.

On February 22, 2022, the plant, as well as the territory of the district, was occupied by the RF
troops and ceased its activities. After the liberation of Kyiv region from the occupiers at the end of
March 2022, it turned out that the plant and quarry equipment had been looted and mutilated.

On February 26, 2022, the forced detonation of the Kozarovytska Dam, which separated the Irpin
River from the Kyiv Reservoir, caused the flooding of a large part of the Irpin Valley, which in turn
contributed to an increase in the level of groundwater in the area of the quarry’s location. This area is
the feeding zone of watercourses flowing into Irpin, therefore the level of underground water in this
territory is relatively high. All these circumstances, as well as the state of war, power outages, lack of
equipment did not allow the plant and the quarry to resume operation after the liberation of the region
from the occupiers at the end of March 2022. The pit and the lower ledges of the quarry began to fill
with water, as a result of which a significant lake-type standing body of water was formed. The analysis
of satellite images shows a significant increase in the area of the reservoir in the quarry in April 2022
compared to the data of 2021. Currently, in the quarry, which has significant clay reserves, only the sand
accumulated in the dumps earlier can be extracted.

The analysis of threats and risks affecting the restoration of the quarry shows that the main threats
are hydrological. These threats are associated with an increase in the groundwater level in the left-bank
water intake area of the Irpin River as a result of the dam being blown up. Thus, the costs of pumping
water from the quarry site, where clay was mined, have increased significantly, and the calculations of
the necessary investments to restore the productive operation of the quarry and the plant associated with
it indicate the problem of economic feasibility.

However, the survey of the quarry indicates a slow but steady succession of this anthropogenic
ecosystem. The slopes of the quarry are overgrown with pioneer species, in places where there is no
work of heavy machinery, there are areas with woody species dominated by Robinia pseudoacacia,
white poplar (Populus alba), black poplar (Populus nigra) and some other trees and shrub species.
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YEPHSK JI.M.! (YKPATHA, KUIB), MAHEIIKI T.2 (TTOJIBLIA, JIOJI3b), MIXEEB
O.M.!, IMUTPYXA T.I.!, JIATIAHb O.B.2 (YKPATHA, K1IB)

EKOJIOI'TYHA CKJIAJOBA Y 3ABE3IIEYEHHI CTAJIOI'O PO3BUTKY
AEPOITIOPTIB

'Hayionanvnuii asiayitinul ynisepcumem,
03058, npocnexm Jlrooomupa I'yzapa, 1, Kuis, Ykpaina larysa.cherniak@npp.nau.edu.ua
2 Jloo3uncoruii mexuiunuii ynieepcumen,
Cmedghana Kepomckoeo 114, 90-543 Jlooszw

Abstract. Based on the theory of differential equations in partial derivatives (unsteady Navier-
Stokes equations for compressed gas) created a mathematical model of the generation and application
of multiphase dispersed structures to ensure an acceptable level of technogenic and ecological safety for
broad spectrum of certain natural and anthropogenic danger factors. The numerical modeling of these
processes is carried out. The research is part of the creation and implementation of an appropriate
environmental safety management system.

3abe3neyeHHs CTaIoro PO3BUTKY aepPOMOPTIB € OJHUM i3 KIFOUYOBHX 3aBJIaHb IS 3a0e3MeYeHHS
CTaJIOTO PO3BUTKY IIMBUILHOI aBiallii. ACpONOPTH € BAXKIIUBOIO CKJIaI0BOO 3a0€3IICUCHHS SIK aBialliiHOT
Oe3nmekr, Tak 1 eKOJOTriYHOI Oe3meKH aBiaTpaHCIOPTHUX IMpoleciB. lle BakiMBe miAPHEMCTBO
aBiallifHOl Tamy3i, Ha TEPUTOpPii SIKOTO BUKOHYIOTHCSA OIiNbIIEé CTAa TEXHOJOTIYHHX MPOIECIB 3
00CIyroByBaHHs, pEMOHTY, 3allpaBJICHHs, eKCIIyaTallii aBialliiHoi, HA3eMHOT TEXHIKH Ta iHIIL Yci I
MPOLIECH CYNPOBODKYIOTHCS PI3HUMHM BHJAMH BIUIMBY Ha JOBKUUIA: (i3MYHUM, XIMIYHAM Ta
OilomoriyHUM. [HTEHCHBHICTh BIUIMBY Ha CTaH aTMOC(EPHOTO MOBITPs, BOJHUX 00’€KTiB abo IPyHTY,
3aJICYKUTD BiJl TUITY TEXHOJOTTYHOTO MPOIIECY Ta eKCIUTyaTalliiHAX MaTepiatiB, 0 BUKOPUCTOBYIOTHCS.
Tomy, nuTaHHs 3a0e3MeUeHHsT eKOJIOTIUHOI Oe3MeKH JaHuX IMIANPUEMCTB B YMOBaX MPOTHO30BAaHOTO
3pOCTaHHS NacaXMPOIOTOKIB y CBITI B HACTYNIHUX POKax Ta B YKpaiHi y MIiCISBOEHHWH Mepiof, €
aKTyaJlbHUMH Ta BHUMAararoTb BIIPOBA/DKECHHS YNPaBIIHCHKUX, OPraHi3allilHUX Ta TEXHOJOTTYHHX
pillieHb JJis TiJABUIICHHS PIBHS €KOJOrIYHOT Oe3leKH JaHuX MiJIPUEMCTB Ta 3a0e3MeueHHsS ix
€KOJIOTYHO 30aJaHCOBAHOT'O PO3BUTKY. ¥ OCHOBY Cy4YacHOI CTpaTerisi CTajJoro pPo3BUTKY LUBLIBHOI
asiarii ICAO moknaneHo 15-Tb i3 CIMHAANATHY LiJIEH CTAIOTo pO3BUTKY. BaxkiuBy poiib cepen iHIINX
IIJICH COLIaIbHOIO Ta EKOHOMIYHOT'O CIIPSIMYBaHHS BiIIrpatOTh €KOJIOTIYHI 11111 TTOB’3aHi 31 3HUKCHHS
BIUIMBY (DYHKIIOHYBaHHS aepoOIOPTIB NUBLIBHOI aBialii Ha MoBKULIL. HackoromaHi JBa 3 4OTHPHOX
KITFOYOBHX 3aBJaHb 13 3a0€3MeUeHHs CTaJoro PO3BUTKY IUBLIBHOI aBiallii MPUCBAYEHI BUPINICHHIO
exosoriunux npodiuem. [lepiie — 3MeHIIEHHIO BUKUIIB MAPHUKOBHUX Ta3iB, Ipyre — BIPOBALKEHHIO
aNbTEpHATHBHUX NaJMB. BpaxoByroun 3araibHy €KOJIOTIYHY TEHJICHIIIIO y CTPATETil CTAIOro pO3BUTKY
MDKHapOIHOI IMBLIBHOI aBiallii, MPOBIHI aepOMOPTH CBITY BIPOBAKYIOTh KOHIIEIIIO «3eIeHHI
aeporopT» 3 IUPOKUM BUKOPUCTAHHAM 3€JICHUX Ta €KOJIOTIYHO APYKHIX TEXHOJIOT1H npu Oy 1iBHUILTBI,
PEKOHCTPYKIIii YM POBEJICHHI TIAHOBOI JisUTFHOCTI aeporopTiB. BaxuBuM, Ha Hamy AyMKY, GakTomM
€ Te, MO BIOPOBADKEHHS eHEProeeKTUBHUX Ta EHEProolaJHUX TEXHOJIOTIH B aepornoprax,
YIOCKOHAJICHHS MPOLECIB YIPABIiHHS BiX0JaMH, YIOCKOHAJIEHHS TEXHOJIOTIH 300py Ta OYHMIIEHHS
NPOMHCIIOBUX CTIYHUX BOJ| MiANPUEMCTB Ta iHIII, SK MPABHJIO, CYNPOBOJUKYIOTHCS TO3UTHBHUMHU
E€KOHOMIYHMM e(eKTOM. Y CHillHI IPUKIaJAA MO3UTHBHOIO €KOHOMIYHOIO e(DeKTy B aeporopTax, Iio
IIMPOKO BOPOBAIWIM JaHI TEXHOJOTii, BiANOBIAHO, CIIPUATUME OilbII IIMPOKOMY BIPOBAIKEHHIO
JaHOT KOHIIETi1 eKOJIOTIYHO CTIHKOro aeponopTy B OLIBLIIN KiMBKOCTI aepoIopTiB CBITY Ta YKpaiHu
Ta cripustuMe 3abe3nedeHHo CTanoro po3BUTKY JaHUX ITiJITPUEMCTB.

VY pe3ynbTati aHalli3y Cy4acHHX HAIpPSAMIB 3a0€3MEUEHHs CTAaJoro PO3BUTKY IUBIIBHOI aBiallii
BCTaHOBJICHO, II0 E€KOJOTIYHI acleKTH Y 3a0e3ledeHi CTaJoro PO3BUTKY aepoONOpPTIiB € OJHUMH i3
BU3HAYANBHUX TpU (opMyBaHHI KOHIIEMIIii CTAIOTO PO3BUTKY IMBIIBHOI aBiallii. 3a pe3ysibraraMu
aHaJIi3y eKOJIOrYHOI HOJITHKH CYYacCHHUX aepOIOPTIB, BCTAHOBJICHO, 1110 KJIFOYOBUMHU 1151 3a0€3ICYCHHS
€KOJIOT14YHOI O€3MeKH € MUTAHHS, OB’ sI3aHi 3 YMHHUKAMHU BIUIMBY Ha aTMOC(epHE TIOBITPS Ta YHHHHUK
myMmy. Y TOH dHac, sIK ITPYHTH BiHIrparoTh BaKJIIMBY POJIb Yy 3a0e3IMedYeHHI €KOJIOTIYHOI Oe3meKu
i ITPUEMCTBA.
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BEJIOKOHD K.B., )KABOPOHKOB M.A., TOPJIEHKO J.P. (YKPATHA, 3AITIOPIIOK )

OPI'AHIBALIA CUCTEMUA MOHITOPIHI'Y 3A BMICTOM
IMPIOPUTETHUX 3ABPYJHIOIOYUX PEHOBHUH B
ATMOC®EPHOMY HHOBITPI MICTA 3AITIOPIAKA

3anopizbkuti HayioHAILHUL YHI8EepCUmem
69011, eyn. Yuieepcumemcwka, 66, 3anopioicocs, Ykpaina, kv.belokon@gmail.com

Abstract. The organization of the air quality monitoring system in the Zaporizhzhia city is
considered. It is proposed to establish four new observation points for atmospheric air pollution for the
following pollutants: sulfur dioxide, nitrogen dioxide, nitrogen oxide, carbon oxide, solid dust particles
(PM10 and PMZ2.5), benz(a)pyrene, ozone, formaldehyde and phenol. It is proposed to include
mandatory monitoring of emissions of carbon sulfide, hydrogen sulfide, and benzene at planned points
with fixed measurements in the automated observation network on the Zaporizhzhia city.

[IpoGmema opranizarii Ta yJOCKOHAJEHHS CHCTEMH MOHITOPHHTY 3a SKICTIO aTMochepHOro
MOBITPsT y MIcTi 3amopikksi € BKpall akTyadpHOK. Ha choromHi nepaBHHH MOHITOPWHT SIKOCTI
atMoc(epHOTOo TOBITPS y M. 3amopixoks mpoBoautsesi Y «3amopizpkuit OLIKIIX MO3» Ta
3amopizpkuM 00JaCHUM IIEHTPOM 3 Ti[poMeTeopotorii. Takox y MICTi MIMPOKOI MOMyISIpPHOCTI Ha0yB
TPOMaJICEKHI MOHITOPHHT SIKOCTI aTMOC(EpHOTO TMOBITPs, peani3oBaHui Ha miaTdopMax aKTUBHHX
TPOMaJICEKHX OpraHizaiiii, mo Oe3yMOBHO CHpHs€ PO3BUTKY JAEPKaBHOI CHCTEMH MOHITOPHUHTY
atMoc(epHOro TOBITps, aje, Ha JKajdb, HAa CTaHIIIX BCTAaHOBJICHO CEHCOpHI TpWIaaH, SKi He
BIJIMOBIal0OTh BHMOTAaM METOMIB OIIHIOBAHHS DiBHIB 3a0pYyAHIOIOUUX PEYOBHH TPU IMPOBEACHHI
¢ikcoBaHux BUMipIoBaHb 3rifHO 3 [ToctanoBoto KMV Big 14 cepnnst 2019 p. Ne 827.

Y wmicrti 3anopixoki Ha migcrai BuMor [loctanoBn KMY Bin 14.08.2019 p. 3a Ne827 ta Haka3zy
MBC Vkpainu Big 21.04.2021 p. 3a Ne300 3arBepxena [Iporpama aep>kaBHOro MOHITOPHHTY Y rairysi
0XOpOHM aTMoc(epHOro MOBITPs ariomepallii 3amnopixoks Ha 2022-2026 poku, KO MPOINOHYETHCS,
OKpIM iCHYIOUHX ITYHKTIB 3amopi3bKoro 00JIACHOTO IIEHTPY 3 rigpomeTeoporiorii Ta 1Y «3anopi3pkuit
OLIKIIX MO3», BCTaHOBIEHHS HOBHMX YOTHUPbOX IIYHKTIB CIIOCTEPEXKEHb 3a 3a0pyIHEHHSIM
aTMocdepHoro NoBiTps. [IponoHyeThCst 3IHCHIOBATH MOHITOPUHT 33 HACTYITHUMH 3a0pyIHIOIOYHMHU
pPEUOBHHAMH: CIpKH JTIOKCHJI, a30TY JIOKCH/, a30TY OKCH/I, ByTJICIIO OKCHI, TBEPAl YacTku mury (PM10
ta PM2.5), 6en3s(a)mipeH, 030H, (opManb/eria Ta GeHoI.

Bigmosigao o Hupextusu €C 2008/50/€C, IloctanoBu KMYVY Big 14.08.2019 p. Ne§27 Ta
Hakazy MBC Vkpaiau Big 21.04.2021 p. 3a Ne300 oOrpyHTyBaHHS METOJUYHHUX IiIXOJIB JIO
opraizamii cucTeMH aBTOMATH30BAaHMX CIIOCTEPEKEHb PEKOMEHIOBAHO INPOBOAUTH Ha IMiAcTaBi
MPOTHO3YBaHHs PiBHIB 3a0pymHEHHS aTMOC(hEepHOro TOBITPS Ha JOCTIKYBaHUX TEPUTOPILX
BUKOPUCTOBYIOUH JIaHI MaTEeMaTHYHOT'O MOJICIIOBAHHS MPOCTOPOBOTO TOMIUPEHHS 3a0pyJHEHHS Y
NPU3EMHOMY Iapi arMocdepH, 1o J03BOJISE OMIHUTH THTAUTAIIHHANA PU3UK [T 370POB’ sl HACEICHHS
BiJl pKepen 3a0pyJHEeHHS 110 BCii TepuTopii Micta. Ha mizicTaBi [bOro BU3HAYAIOTHCSI TOYKH HAMBUIIIMX
piBHIB 320pyHEHHSI, BPaXOBYIOUH MPHUB’I3KH JI0 MICI[b HAWBUINOT IUTBHOCTI TIPOXKMBAHHS HACEICHHS
Ta pO3TallyBaHHS HABYAIBHUX 3aKJIAJIiB, 1[0 CIPUSTHME ONTHMI3allil ICHYI040T MEpexi CriocTepekeHb
Ta €KOHOMIi KOILITIB PY NPUHHATTI yNPaBIiHCHKUX PillIEHb.

3riiHO 3 BMMOTaMHM [Iil0YOro 3aKOHOJIABCTBA YCi IMYHKTH IOBHHHI PO3TAlIOBYBAaTHCA TAaKUM
yiHOM, 100 Tpoba MOBITPS Oyja penpe3eHTATHMBHOIO MO0 SIKOCTI TMOBITPS CETMEHTY BYIIHII
JOBXHHOIO He MeHiIe Hik 100 M Ha AiisHKax OpieHTOBaHUX Ha TPAHCIOPTHHH PyX Ta MaTH pO3Mip
npuHaiiMHi 250 M Ha 250 M Ha mpommucnoBux AinsHKax. 3rizHo 3 [dupextuBoio €C 2008/50/€C;
2004/107/€C, TocranoBoro KMV Bin 14.08.2019 p. Ne 827 Ta Hakazom MBC VYkpainu Big 21.04.2021
p- 32 Ne300 mpomoHyeEMO BKJIFOUUTH JIO aBTOMATH30BaHOT MEpEXi CIOCTEpEKEHb HAa TEPUTOPIl M.
3anopixoksi 000B’SI3KOBUH MOHITOPUHI 32 BHKHJIAMH CipKOBYIJIELIO, CIPKOBOJHIO Ta OEH307y Ha
3aMpPOEKTOBAHMX MyHKTaX 3 (pikcoBaHMMHU BUMiptoBaHHsIMH. KpiM ToT0, Tepei0avunTy Ha iHMKATUBHUX
IYHKTaX CIIOCTEPEKEHb, 10 OyIyTh PO3TAIIOBaHI HA TUISHKAX IHTEHCHBHOTO PyXy aBTOTPAHCIIOPTY,
MOHITOPHHT 32 BHKHIAMH MOJIIMKIIYHUX apOMAaTUYHUX BYTJIEBOIHIB Ta (POpMaNbIETiAy 3 METOIO
OLIIHKM Ta BpaxyBaHHS BIUIMBY Ha 3I0pOB’S HACEJCHHS MiCTa MOMJIMBHUX PH3HKIB, OOYMOBIECHHUX iX
BUKUAMHU.
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WISNIOWSKA E.!, KRYLOW M .2,
POPENDA A.' (POLAND, CZESTOCHOWA, CRACOW)

MICROPLASTICS IN FINE FRATIONS OF ROAD DUST AND SOIL
OF SELECTED TOWNS IN SOUTHERN POLAND

ICzestochowa University of Technology, Faculty of Infrastructure and Environment,
Department of Sanitary Networks and Installations ul. J.H. Dgbrowskiego 73, 42-201
Czestochowa agnieszka.popenda@pcz.pl, *ewa.wisniowska@pcz.p!
2Cracow University of Technology, Faculty of Environmental Engineering and Energy,
Department of Environmental Technologies, ul. Warszawska 24, 31-155 Cracow,
malgorzata.krylow@pk.edu.pl

Abstract. Microplastics are common environmental pollutants. Fine plastic particles have been
confirmed, among others, in surface waters, sediments, air, and soil. Since then, research has focused
on concentrations of microplastics in the natural environment, identification of the sources of pollution,
and changes in the level of plastics in the environment. Also, the removal technologies of microplastics
from various matrices are of interest. Biological methods are not effective in microplastic removal, but
some physical separation techniques can be effectively applied for these purposes, e.g., filtration.
Another effective method is coagulation.

The health effects of microplastics on living organisms, including humans, have not been well
investigated. It was confirmed that invertebrates and vertebrates can absorb microplastics, especially
fine ones, into intestinal tracts. They are not digested in intestinal tracts and are excreted into the
environment. Some damages can occur during digestion in the structure of plastic debris causing them
more suitable for defragmentation. However, it was confirmed that microplastics are slowly degraded
in the environment; they can be transferred over long distances, e.g., with dust particles. The smaller the
dust and microplastic particles, the easier the transfer is due to, e.g., wind.

Concentrations of microplastics in fine fractions of road dust and soils taken from the areas
located near the roads in cities have yet to be investigated well. It was confirmed that plastics are present
at the surface layer of soils near the roads, but there are only a few studies on this research area. The
authors have undertaken this research work to investigate concentrations, types, and sizes of fine
microplastics present in the dust collected at the roads' surface layer of soil located near the roads. As
the research area, several cities located in southern Poland were chosen. They differed in the number of
citizens as well as the type of industry. Microplastics were separated from dust/ soil samples and, after
that, counted and identified under an optical microscope (magnification 200 — 300 x). Such types of
microplastics as pellets, fibers, and foil fragments were identified. The results of the studies showed that
concentrations of microplastics in road dust were up to 0.1% of the dry mass of dust. In soil samples,
the concentrations were higher. It was probably connected with the grass vegetation and catching fine
plastic particles in the roofs.

In contrast, microplastics were removed from the road's surface, e.g., on rainy days with storm
wastewater. Probably also the ones present on the surface of road were transferred easier with wind, or
on the surface of tires. The research concludes that fibres are the dominant fraction of plastics in road
dust. The fibers are caught also in the soil. They probably originate from cloths or other fabrics. Some
foil fragments were also present; however, they were not dominant. In some samples plastic pellets were
also found. A dominant fraction of plastics correlated with the place in the city, but no dominant fraction
typical for individual cities was identified.
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POPENDA A.', KRYLOW M2,
WISNIOWSKA E.! (POLAND, CZESTOCHOWA, CRACOW)

ECOLOGICAL RISK ASSESMENT OF TRACE METALS AND PAHs IN
SEDIMENTS

LCzestochowa University of Technology, Faculty of Infrastructure and Environment,
Department of Sanitary Networks and Installations ul. J.H. Dgbrowskiego 73, 42-201
Czestochowa agnieszka.popenda@pcz.pl™, ewa.wisniowska@pcz.p!
2Cracow University of Technology, Faculty of Environmental Engineering and Energy,
Department of Environmental Technologies, ul. Warszawska 24, 31-155 Cracow,
malgorzata.krylow@pk.edu.pl

Abstract. Sediment is formed at the bottom of lakes, rivers, river channels and dam reservoirs as
a result of sedimentation of mineral and organic suspended solids from erosion, as well as precipitating
components. In many locations, material brought in with industrial and municipal wastewater and
surface runoff from urban, industrial and agricultural areas also contributes to sediment formation. Most
of the potentially harmful metals including zinc, copper, chromium, cadmium, lead, nickel, mercury and
persistent organic pollutants (POPs) such as polycyclic aromatic hydrocarbons (PAHs) and
polychlorinated biphenyls (PCBs) entering surface waters are retained in water sediments.

Contaminated sediments can have detrimental effects on the biological resources of waters and
often indirectly on human health. Precipitating heavy metals and other hazardous substances in
sediments can accumulate in the trophic chain to levels that are toxic to aquatic organisms, especially
predators, and can also pose risks to humans. Some of the harmful constituents contained in sediments
can be recycled back into the water as a result of chemical and biochemical processes taking place in
the sediments, as well as mechanical agitation of previously deposited contaminated sediments due to
natural processes or during transport or dredging. Thus, evaluating the heavy metals and PAHs presence
in sediments is very important, considering their ecological risk to the environment.

The investigations were carried out based on current data originating from strategic program of
state environmental monitoring for 2020-2025. The afore mentioned program concerns the Polish state
in the area of short- and medium-term studies of the state of the environment. This program includes
tasks arising from the State Environmental Policy 2030 and the State development strategy, as well as
from international obligations, including the process of monitoring of the UN Sustainable Development
Goals.
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BOI'OMAS3 O.B., I'JIEBOBA A.O. (YKPAIHA, IIOJITABA)

MOHITOPHUHI EKOJIOTTYHHUX IMTOKA3HHUKIB CTAJIOT'O PO3BUTKY B
YKPATHI ITIJT YAC TOBHOMACHITABHOI BIMHH

Hayionanvnuii ynisepcumem “Ilonmascoka nonimexuixa imeni FOpiss Konopamioxa’
36011, npocn. Bimanis I puyaenxa, 24, Ilonmasa, Yrpaina; kanc@nupp.edu.ua

>

Abstract. The war in Ukraine is affecting environmental state of our country and achievement of
the sustainable development goals. Monitoring of environmental indicators is a tool in creating
preventive policy of the environmental consequences of war. The use of monitoring tools in modern
environmental practice can help in creating necessary environmental support programmes for our
country.

Oco06MBOi aKTyanbHOCTI TiJ Yac BiiiHM HaOyBae MOHITOPUHT €KOJIOTTYHMX TTOKAa3HUKIB CTaJIOr0
PO3BUTKY, OCKUIBKM aKkTHBHI Oo#oBi nmii Ha Tepuropisx JloHempkoi, Jlyrancekoi, XepCOHCEHKOI,
3anopi3pkoi, XapKiBChbKoi Ta MUKOIAiBCHKOI 001aCTel Ta aTaku BOpPOTra Yy MOBITPSHOMY IIPOCTOPI IO
BCill KpaiHi YMHSATH IIKOAY eKOJIorii Hamoi AepkaBu. [loCTiiHUI MOHITOPHHT €KOJOTTYHHUX MMOKa3HHUKIB
JorioMarae mo0aYnTH pealibHy CUTYaIlif0 Ta BYXKUTH HE0OX1THUX 3aX0/IiB 010 MiHIMi3aIlii HETAaTHBHOTO
BIUIMBY €KOJIOT1YHHMX HACIIJKIB JUIsI HACTYIHHUX IOKOJIiHb. 30KpeMa, L€ MOXIIUBO IIPOAEMOHCTPYBATH
Ha TPHUKIAAI OKpEeMHX KeiciB, IO TMOB'I3aHi i3 MPAaKTUKOI peaji3alii Lijdel cTanoro po3BHUTKY,
30KpeMa IiJ] 9ac aKTUBHUX OOHOBHX JIiH.

Lims 6. 3a0e3nedeHHs JOCTYITHOCTI Ta CTAJIOTO YIIPABIIiHHSA BOJHIMHE PECypcaMH Ta CaHITapiero.
3rigHo 3 HalioHanbHOI JOMOBIIIA0 MPO SKICTh MUTHOI Boau, y 2023 p. Oausbko 10 MiybHOHIB
yKpaiHIliB, 30KkpeMa Maibke 1,7 MinbioHa IiTeH, HE Malld JOCTYIY JO IEHTPATi30BaHOTO IMHTHOTO
BojionoctayanHsa, a 20 MINBHOHIB TOAeH, 30KkpemMa Maibke 3,4 MIIH JiTei, — A0 IEHTPalli30BaHOTO
BOJIOB1/IBEICHHSI.

Harowmicte onuryBanus, nposegene KOHICE® y tpaBni 2024 poky y BCiX perioHax, Mmokasalo,
o 55% onuraHUX HE BUKOPUCTOBYIOTH BOJOMPOBIIHY BOMY JJIsl MUTTS Yepe3 il HU3bKY SKicTh. Tox
0arato 3 HUX MOKJIAJAIOThCS Ha ANbTEPHATHMBHI JPKepena, Taki SIK B IUILIKax Boja, (ibTpoBaHa
BOJIOTIPOBIJIHA BOJIa 200 TIPUPOJTHI JHKepeTia MUTHOT BOJIH.

ine 13. BWTTA HEBIAKIAJHUX 3aXOMdiB I0J0 OOpPOTHOM 31 3MiHAMHU KJIiMaTy Ta IXHIMH
Hacniakamu. 3a naaumu cirykom Copernicus Climate Change Service (C3S), nito 2024 poky noOuiio
TOTOPIYHUI PeKOpXA 1 CTajlo HaWTeInimuM B icTopii. AHOMajbHa CHEKa LBOTO POKY HEraTUBHO
BIUIMHYJIAa Ha Bpoxkai pepMepCchKUX JOMOTOCIOAAPCTB.

Llinp 14. 30epexxeHHs Ta paunioHaJbHE BUKOPUCTAHHS OKEaHiB, MOPIB 1 MOPCBHKHX PECypCiB B
iHTepecax crajoro po3BuTKy. Bracmimox 3numenHs Kaxoscbkoi 'EC y YopHe Mope morpanmuiu
KOJIOCaJIbHI 00CSTH MpPICHOI BOJM, 3a0pyAHEHOI Jo0OprBaMu, aTMBHO-MACTIIIFHAMU MaTepiaiaMu Ta
CTIYHUMHM BOJaMHU. AHAJII3 IaHUX 13 CYITyTHUKA J]aB 3MOTY HAYKOBIISIM PO3paxyBaTH, HIO MiCHIs MiIpUBY
Kaxoscrkoi 'EC 3a0pyaHeHi piukoBi BoIu CSArHynIM ax rupna Jynaro, oxonusiuu noHan 7300 km2
MoOpchbKoi akBaropii. KpiM Toro, BHacmijiok OOWOBHX Jii HAa MOPCHKil TepuTopii, 3a OIlIHKaAMHU
HAYKOBIIIB, HAQ)TOBA IITiIBKA BKPHUJIA JIECSITKH THCSY KBaJJPATHUX KIIOMETPiB MOPCHKHUX OXOPOHIOBAHHX
TEepUTOpi YKpaiHu.

Line 15. 3axuct Ta BIOHOBIEHHS €KOCHCTEM CyIIi Ta CHPHAHHS IX palioHAILHOMY
BUKOPHUCTAHHIO, paIliOHAIFHE JIiICOKOPUCTYBaHHS, OOpoThOa 3 OIYCTENIOBAHHSM, HPUIIMHEHHS 1
noBepHeHHs Hazaz. Tak, moxexi 2022 poky cranu HanOinpmmmMu Ha KiHOypHCBKill Koci 3a ocTaHHI
JECSATUIITTS W ypaswid TOHAA 5 THCSY TEKTapiB, BKJIIOYHO 31 CTENOBUMH I HPUMOPCHKUMH
€KOCHCTEeMaMHU Ta MiCIIsIMH THi31yBaHHs npubin3Ho 100 BUAIB nTaxis.

Ili exoJyioriuHi 3MiHM, CIPUYMHEHI BIMHOK, BMMAararTh IIe OLIBII PETEILHOrO MiAXOIY 0
IUTaHYBaHHsS Ta 3A1MCHEHHS MOHITOPMHTY EKOJIOTIYHHMX IIOKa3HMKIB Hamoi aepkaBu. CBoedacHe
3MIMCHEHHS aHali3y TOKa3HMKIB Ta BXKMBAHHS NPEBEHTHUBHHUX 3aXOJIB 00 MOIIMPEHHS HACIIIKIB
BIUTUBY BIMHM Ha EKOCHUCTEMH JOIIOMOXKE 30€perTd eKOJOTil0 I HACTYIMHHX ITOKOJiHb.
[HCTpyMEHTaMH AT BOTO MOXYTh OYTH CTBOPEHHS HAI[iOHAIBHUX MPOTpaM MiATPUMKH €KOJIOTii,
BIIPOBAKCHHS IPEBEHTUBHOT €KOJIOTIYHOT MOJIITHKH 30€peKeHHs IPUPOIHUX PECYPCIB.
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BOJIOILMH B.C., BYTEHKO E.O. (YKPAIHA, MAPIYIIOJIb, JIHITIPO)

KOHKYPEHTHI CIIPOMOHOCTI B CYYACHIN CUCTEMI «JIFOJUHA-
MAIIINHA-HABKOJIMIIIHE CEPEIOBHUILIE»

JIBH3 «IIpuazoscokuti 0epaicasHutl mexHiuHuil yHieepcumemy
49005, np. [Im. Asopruyvroco, 19, /[ninpo, Ykpaina,; butenko e o@pstu.edu

Abstract. The most valuable thing in a person is his mind. Its weakest link is a short period of
the life cycle and the ability to self-remove. Specific forms of the inorganic world are already close to
possessing the first and protected from the second. And this is the most important thing in the
competition between these two components of the ecosystem.

[lopiBHIOBaHHIO TiANATAIOTH OITKOBO-BYTJENeBa 1 crenudivyHi HEOpraHiuHI YaCTHHU 3€MHOI
exocucTeMd. Mo)KHa YSIBUTH NIEBHY CYKYITHY TOBEPXHIO YIIPABIiHHSI CY4aCHIMHU CUCTEMaMH «JTI0IHHA-
MmamuHay» («ch-M») y xkoopaunatax (IgAP,lgAl, T) (puc. 1).T —4ac Bumipy; AP — muTOMAa MTOTY>KHICTB,
NPUBECHA 10 OJMHUIII Bard KO>KHOTO €JIEMEHTY CHCTeMH; Al — IHTeIeKTyalIbHUI PiBEHb, 10 3aJICKUTD
Bi 00’ema mam’sTi L, mBHIKOCTI ii 00poOKku w;, Ta 1Ie i Bix crmoco0y BuOOpy pimennas S: Al =
f(L,wy, S).

chienay|  'EAP |

[IpencraBusroTh iHTEpEeC MTOBEPXHI
. v YIOpaBIiHHS B LHMX KOOpIMHATAX AJSl KOXKHOTO 3
) P eneMeHTiB cucteMu.Ha rpagikax po3paxyHKOBUM
= T croco0oM BimMideHi [1Bi ToUku «B» 1 «4», ki 3a
‘ /;7,*7?7"” - 4acOBOIO MIKATOI0 MOXKHA JaTyBaTH .HpI/I6J.'II/I3HO
3 700-800 p. no PX 1 kinnem XX cromitrs Big PX
/ BignoBiaHo. Lli Touku, po3ramoBaHi Ha MepeTHHI
/%? KPUBHX ABOX 3aJISKHOCTEH, IO BiZOOpa)karoTh
Vi o PO3BUTOK <UIIOJMHU» 1 «MallMHU» B dYaci IO
Puc.1. MgcmTa6OBa§i CIIiBBIJIHOIIEHHS NOPiBHAHHUX IXIOTYXHOCTI «B» 1 YMOBHOMY IHTENEKTY «A»»,
mapaMeTpiB eIEMEHTIB €KOCHCTEMH «ch-M»: a) - 30HU . . .
KoM(bOPTHOTO cTany moman (AgBoCoDy): 6) — Bubipkosi  BIATOBIIHO. JBi Toukn 6yno B3AITO 32 OCHOBY JUIA
06macTi mepeBar crenupidHIX HEOPTaHIYHNX YACTHH aHam3 1 1Bl To4kH «C» 1 «D» B TpUBHMIPHOMY
€KOCHUCTEMH HaJ O1TKOBUMH (TIO3HAUCHHS B TEKCTI) HpOCTOpi Ha IO HI (l gAP, l gAl) B
koopauHartHil citui (lgAP, IgAlL T)..

Otpumana ¢irypa € nepekuHyTa TPUKyTHa IipaMiJa, OCHOBA SKOi PO3TAIIOBaHa MapajeibHO
TOPU3OHTAJBHIN TUIOIIMHI B CUCTEMI KOOPJMHAT, ii BepIInHA HANKUTH il montuHi. Taka mipamina
PO3MONIIsiE KOOPIAUHATHUH MPOCTIp YMPaBIiHHSA MEBHUMU YaCTHHAMHU €KOCHUCTEMH Ha J[BI HEpiBHi
YaCTUHH — BHYTPIIIHBO Ta Mo3a 1ier ¢iryporo. LlikaBuM € cTaH cucTeMH B 33JJaHUX NapameTpax, 3a
MeXaMH 00’€My TMepeKHHyToi mipaMigu. BiH MoXe MOSICHHTH, SK 1 4YOMY TNEeBHHH CHeIialli3oBaHui
HEOPTaHiuYHUHA «CBIT» 3AaTHUH NEPEXONHUTH Y JIFOJWHH IHIIaTUBY B PO3BUTKY iHTENEKTY, 3pOOHTH
MIPOLICCH I3HAHHS 1 PO3BUTKY OLJIbII TUHAMIYHUMHU 1 €peKTUBHUMHU. Pe3yIbTaTOM JIOCIIKEHD € KiIbKa
riNOTEeTUYHUX Te3. 3amporpaMoOBaHUM BIIXi[d JIIOAWHA 3 MPUPOAHOrO OUIKOBO-BYTJICLIEBOTO
CepeloBUILA, i ICHYBaHHS B HEIPUPOAHOMY CIIEIiali30BAHOMY HEOPraHiuHOMY CBITI ab0 31a€ThCs
EBOJIIOIIITHO TTOMUJIKOBUM, a00 TIOB'SI3aHH 3 iHIIMMH, 1€ He CPOPMOBAHUMH, OpPMaMHU EBOIIOIIIT
pOo3yMy. 3aJHMIIA€THCS EMITIPUYHUM MPUITYLIEHHSIM Te, 10 €BOJIOLIMHNN PO3BUTOK pO3yMYy Ha Halllii
TUTAaHET1 MOXe MPOIOBKYBaTHUCs 1 B OiK crienianizoBaHux (opM HeopraHiuHoi MaTepii, a JIIOANHA MOXKE
OyTH JIHIIe TPOMDKHOIO JIAHKOIO B IIbOMY Ipolieci. bionmoriune xuTTs Oyno MOTpiOHE TPUPOI SIK
niepeyMoBa Jiis 1 OLIbIn HamiifHUX (OPM — KPEeMHiI0, a00 1HIINX, aJie 3a TIOCePEeTHHUIITBA JIFOIUHH, SIK
reHeparopa Ta HOCiS po3yMmy. 3MiHa MOTHBaLii caMOro >KUTTS JIIOAMHU: BiJ mapaaurmMu (ismuHOro
BW)KMBaHHS JI0 TAapajMIMH IHTEIEKTyalIbHOTO KoM(popTy, crpuse Gi3W4HIA 3MiHI JTHOACHKOTO
Oprafi3aMy - OCJIa0JICHHIO KICTKOBOI'O CKeJeTa, 3MiHI BUIIB HAaBAHTAKECHHS Ha M'SI3U, 3MEHIICHHIO
M's130Bo1 Macu. Jlorika mizkasye, 1o, JIIOJUHA HE € CaMHM 1€aJIbHUM E€BOJIIOLIMHUM TBOPIHHSIM B
NPUPOL, aJKe CTa€ CHO, IO KPiM BYTJIELI0, ajie 3 HOro TOIOMOT 010, MOXKJIHBI 1 1HII (popMu iHTETEKTY
1 CBiZIOMOCTI HaBiTh Ha 3emii. [lo mepesar crerudidaux (GopM HEOPraHIYHOIO CBITY, K aJbTePHATHBH
JIOACBKOMY PO3yMy, Hac MiJIITOBXY€E 1 €KOJOTisA, CTaH SIKOi Ha IJIAHETI 3aJEeXHUTh Bil PO3BUTKY
Creniani30BaHNX HEOPraHIYHUX CHCTEM, CTBOPEHUX JIIOJUHOIO, 1 Ma€ CHCTEMHI MOT1pIICHHS.
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TAYKEBHY A.O. (YKPATHA, JIbBIB)
EKOJIOTTYHI ITPABA JIIOJUHU: OHOBJIEHA IOCTAHOBKA ITPOBJIEMU

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuikay,
79005, eyn. Knaza Pomana, 1/3, andrii.o.hachkevych@Ilpnu.ua

Abstract. The issue of understanding environmental human rights, which are meant to guarantee a safe
environment for life and health, is becoming increasingly important. This abstract discusses the current relevance
of substantiation of these rights and ensuring their implementation in the modern context. There is ongoing debate
about the concepts and types of environmental rights, especially as different environmental threats and hazards
increase. As environmental rights gain more attention in the human rights system and as international obligations
of states expand, there is a growing need to enhance the mechanism for protecting them. We have noticed two
interesting trends that indicate the situation is already starting to improve and also help to clarify the specifics of
environmental rights. First, the right to a favorable environment has been affirmed. Second, environmental
requirements can be justified by other rights with rich traditions of protection. Central to the environmental rights
system is the right to a favorable environment, which requires the state to ensure proper environmental conditions.

[Ipobnema po3yMiHHS €KOJOTIYHHX [PaB JIIOAWHHU, IOKIMKAHUX CEpel IHIIOro 3abe3medyBaTH
CIPHATIMBUIA JUIS JKUTTS Ta 3/I0pOB’sI CTaH JOBKULIA, Ha0yBae HOBOTO 3HAUCHHS Ha cydyacHoMYy etari. [loHaTTs
Ta BUJIU TAKHUX TPaB HAAaJl 3aJIMIIAIOTHCS AUCKYCITHUMH, 0COOIMBO 31 3pOCTAHHAM Pi3HOTO POJIY EKOJOTIYHUX
3arpo3 Ta HebOe3mek. BinmoBigHO, BU3HAYEHHS 3MICTY SKOJOTIYHHX IpaB MOTPeOye MONANBIIOrO YTOYHCHHS.
Pazom 3 TiMm, 3 paay MpUIHH, 30KpeMa BiICYTHOCTI €(peKTHBHOTO MEXaHI3MY 3aXHCTY, IPOOJIEMHOIO € i peai3alis
MOXITHBOCTEH, 1110 BUILIMBAIOTH 3 €KOJIOTIYHMX MpaB. CKIaJHICTh PO3yMiHHSA CYTHOCTI TAaKMX IpaB MOTIHOMIOE 1
iXHIf JUHAMIYHAN PO3BUTOK, BOJHOYAC, TO3BOJISIE TOMITUTH NIEBHI TEHACHIIII.

Ha momnepennix eramax 3aBIsikd MbKHapoaHuUM aokymeHTam ([lexmapamis Pio-me-XKaneiipo, Opxychka
KOHBEHIisT Ta iH.) chopMmoBaHuWil kapkac ais (OpPMyBaHHS IpaB JIIOAMHU LIOAO JOBKULISA, JOIOBHEHHM
MDKHApOJIHUMH 3000B’SI3aHHSAMH JEpKaB 3 HPUBOAY MPOTHAI 3MIHM KIiiMatry, 30epeeHHs 0i0pi3HOMaHITTs,
OYMIICHHS IPYHTY, BOJH Ta MOBITPs Tomio. ChOro/Hi TpuBae podOTa Ha/l Yro0K0 PO 3a0pyIHEHHS IJIACTHKOM,
sKe Oe3I0CepeIHbO IOB’s3aHEe 3 EKOJOTIYHUMHM IpaBaMH JIIOJAWHHU. 3 BpaxyBaHHSIM MIKHapOIHO-TPABOBOIO
aCIeKTy, OKpeMi MpaBa IOI0 JOBKULIS 3aKpIlICHI B OCHOBHHX 3aKOHAX DI3HHUX JIEPXKAaB CBITY, BKIIOYAIOUU
VYkpainy (ct. 50 Koncturymii Ykpainu), a Tako)k KOHKPETH30BaHI y Tally3eBHX 3aKOHaX, SK-OT CT. 9 3akoHY
Yxpainu «[Ipo 0XopoHy HaBKOJHITHEOTO IPHUPOIHOTO CEPEIOBHUILAY.

3 BHOKPEMJICHHSM €KOJIOTIYHHX MpaB y CHCTEMi IpaB JIOJUHM Ta PO3MHMPEHHSIM MIKHAPOJHUX
3000B’s13aHb JIepKaB MOCTae HeOOXiTHICTh BIOCKOHAJICHHS MEXaHi3My IXHBOTO 3aXUCTy. Binm3HauaeMo 1Bi mikaBi
TEHJEHI], sKi MOKa3yloTh, IO CHUTYyalis BXe Ioyaja 3MIHIOBATHCh B Kpally CTOPOHY, a TaKOX CIIPHSIOTH
KOHKpETH3alii 3MicTy Npas 11010 J1oBKiIs. [To-niepiie, yTBepyKeHHS MTpaBa Ha CIPUATIINBE JOBKLIIIS BHACIIOK
npuitHaTTsa Pesomonii «I1po npaBo nroIuHM Ha YKHCTE, 3I0POBE Ta cTaie NOBKIL ['eHepaibHOIO AcaMbieero
OOH (2022) Ta iHmMX MDKHApOAHUX AOKYMeHTIB. [lo-apyre, oOrpyHTYBaHHsS BUMOI LIOJO CTaHy AOBKIJLIS
IHIIUMHU TIpaBaMu 3 OaraTMMHU TPaJMLIsSMH 3aXHCTY, 30KpeMa rnepenideHuMH y KoHBEHIIT mpo 3axucT mpas
JIFOJIUHU Ta OCHOBOIIOJIOXXHHUX CBOOO/I.

Posnoyartuii y 2020 p. posrisg €BporneiickkuM cyaoM 3 mpas jioauau cripasu Verein KlimaSeniorinnen
Schweiz nporu 1lBeiinapii (pimenns — 2024 p.) mokasas, MmO I 3aXUCTY CBOIX IPaB, MOPYIICHUX BHACIIJOK
HE3JIaTHOCTI AepXKaBU 3a0€3MeUNTH CHPUSTINBE JOBKULIS, O3MBadi BUKOPHUCTAIIH MOJIOKEHHS CT. 2 («1paBo Ha
JKHUTTSI») Ta CT. 8 («IIpaBo Ha MMOBary J10 MPUBATHOTO Ta CIMEHHOT0 XUTTs») BHIIe3raganoi KoHBeHmii.

LlenTpanbHe Miclie B CHCTEMI €KOJOTIYHUX IpaB 3aiiMae MpaBO Ha CIPHSTINBE JOBKULIA, SKE€ TATHE 3a
co0o10 HeoOXigHICTh 3a0e3MedYeHHs HaJIeKHOTO EKOJIOTIYHOro cTaHy jepxkaBoro. CaM TepMiH He €
3araJbHOIIPUIHATHUM B IOpUIMYHIN JIITEpaTypi Ta Jpkepeax npasa. BogHovac, 3a 3MicTOM, Ha Hally TyMKY, BiH
Halikpale NUBIXOM y3aradbHeHHS BimoOpakae (GopmysroBaHHsS 3 BHUIIE3rafaHoi Pe3omrorlii, a Takox pillieHHs
Pann OOH 3 nipaB moamau 2021 p. (Pe3omtoris 48/13). Tlpu 1ipoMy peaizaliisi MOKIHBOCTEH, SIKi BUTUTMBAIOTH 3
ILOTO MpaBa, MOBUHHA OYTH MiAKPIIJICHOO BiIMOBIAHUMH TPABOBUMHU 3aC00aMU — «TaM Jie TIPaBo, TaM 1 3aXUCTY.
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IBAHOB JI.B. (YKPAIHA, KUIB)
IHAEKCY EKOJIOI'TYHOI E®FEKTUBHOCTI SIK IHIUKATOP YCHIXY KPATHA

Incmumym aepoexonocii i npupoooxopucmysannsi HAAH
03143, eyn. Memponoeiuna, 12, agroecologynaan@gmail.com

Abstract. The importance of the ecological component in the development of Ukraine in the post-
war period is emphasized. The economic growth of the country can acutely raise the question of the
ecological state of the environment. The assessment of the current situation with ecology in Ukraine
compared to other states was carried out through the use of the ecological efficiency index. It was
established that in 2023, Ukraine took 41st place among 180 countries.

Bineiie nBOX pokiB TpuBae 30poiiHa arpecis pd mpoTu Hamioi aepkaBu. BiifHa mpusBena no
BEJIMYE3HNX EKOHOMIYHUX Ta JIOACHKMX BTpaT. ChOTOAHI TOJOBHOIO 3aBIAaHHSAM HAIIOi HaIlil €
3aBJIaHHS MTOPa3KH BOPOTY Ta BiTHOBIICHHS TEPUTOPIAIBbHOI ILTICHOCTI KpaiHu. OmHaK, pa3oM 3 TUM, He
MEHIII TOCTPO Ha TMOBICTKH CTOSTH MUTaHHS, sIKi TOB’si3aHHI 3 (QopMyBaHHSIM MailOyTHHOTO HamIOl
JICpKaBH TICIIs 3aKiHYCHHSI BIHCHKOBUX M.

B sxocTi kpuTepis OmiHKK e()eKTUBHICTh AaHOI TMOMITHKHA MOXHa BHKOPHCTOBYBATH 1HJEKC
exosoriunoi epexruBHocTi (EPI)]. Janwmii iHAEKC pPO3paxoBYETHCSA EHTPOM €KOJOTIUHOI MONMITUKH Ta
npaBa npu C€IbChKOMY YHiBepcHTeTI chnuibHO 3 KomymOiiicbkuMm yHiBepcuTeToM 1 BceecBiTHIM
ekoHOMiuHUM (QopymoM nounHatoun 3 2000 poky. Y BiAMOBITHOCTI 0 JaHOTO pEHTHHTY YKpaiHa 3a
maaumu 2023 poky mocigana 41 micue cepen 180 xpain cBity. Ha mepmmii morsia, e He MOTaHMA
pe3ynbrar. Hama kpaina onuHmiack Ha OiIbII BHCOKOMY MicIie TODPIiBHSHO 3 TaKMMHU KpaiHaMu sK
Cinranyp, Kazaxcran, Cep0is, MongoBa. OqHak, aBTOpU JAHOTO 3BITYy pOONSTH YTOYHECHHS, IO
OTpUMaHi Pe3ylbTaTH MAXyTh HE TOYHO BiOOpakaTH €KOJOTIUHY CHTYAIiF0 Yepe3 BTOPTHEHHS pd Ta
3HWKCHHSI €KOHOMIUHOI aKTHBHOCTI. He3Bakaroum Ha Iie, Micisl 3aBEepIICHHS OOHOBHX [l € BCi
MiICTaBU CIIOIIBATUCS Ha CTPIMKE BiTHOBJIEHHS €KOHOMIYHOTO 3pOCTaHHsI YKpaiHW, IO B CBOIO YepTy
MOJKE CTBOPHUTH JIOJATKOBI €KOJIOTi4HI mpoOieMu. Buxonsun 3 1mporo Oyino BHPIMIEHO JOCITIIUTH SK
MOB’s13aHI MK COOOK0 TIOKa3HWKH PIBHS EKOHOMIYHOTO PO3BUTKY KpaiH Ta 3HA4YeHHS I1HAEKCY
eKoJIoTiYHOT e()eKTUBHOCTI. BCTaHOBIEHO, 1110 JAaHUN IHJACKC Ma€ YiTKy TCHJICHIIO JO 3POCTaHHS
BojHOYac 3 30umbmeHHsM piBHs BBIl nHa omnoro memkanums. lle € CBim4eHHSAM NpOBeIEHHS
BIJITOBIIAIHOI ITOJIITHKH KpaiHAMM 3 OUTBIT BUCOKHUM PIBHEM JKHUTTS.
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Puc. 1. 3anexxHicTh iHIEKCY €KONOTIYHOT eeKTUBHOCTI Bix BemmunHu BBII
Ha OJTHOTO MEIIKaHIIA B KpaiHax cBity y 2023 pomi (180 kpain)
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KOJIOILA B.II. (YKPATHA, KUIB)
IHAUKATOPHU B CUCTEMI IUPKYJISAPHOI EKOHOMIKHA

Incmumym aepoexonoeii i npupoooxopucmysannsi HAAH
03143, eyn. Memponoeiuna, 12, agroecologynaan@gmail.com

Abstract. It is emphasized that in the conditions of growing environmental problems, the circular
economy is attracting more and more attention as one of the possible ways of transition of countries to
sustainable development. A system of indicators of the level of development of the circular economy is
proposed. There is a system of indicators that make it possible to assess the level of cyclical use of
materials and to assess the life cycle of resources.

INosiBa exonoriyHux mpoOieM cTajla BHKIWMKOM Juis BChoro JironctBa. Ha pisai OOH Oyna
3armovyaTkoBaHa Iijda HU3bka 3axoniB. Y 1992 pomi. Kordepenmis OOH 3 mpobiem 30BHIIIHBEOTO
cepeoBHINa Ta pO3BUTKY B Pio-me-Kaneipo 3aknmkana KpaiHu CBITY MEPEUTH IO CTAJIOTO PO3BHUTKY,
MOETHABIIA CKOHOMIYHMH PO3BUTOK 3 30€peKEeHHs EKOJOTii Ta COLiallbHUM pPO3BUTKOM. JlaHuUM
MPUHIIMIIAM JyKe 10o0pe BiANOBIIa€ KOHIEMINS IUPKYJISIPHOI €KOHOMIKH. BoHa cmpsiMoBaHa Ha
3armo0iraHHs YTBOPEHHIO BiIXOiB, CTBOPEHHS POOOYMX MiICIlb y perioHax, e)eKTHBHE BUKOPHCTAHHS
pecypciB. HaBaHTa)keHHsI Ha HAaBKOJIMIIHE CEPENOBHILE Ta 3MiHA KJIIMaTy MPU3BOAATH A0 TOTO, LIO
KOMIIaHIl Ta JIaHIIOTH MOCTaBOK PO3TJISLIal0Th HOBI MOJENI 3aXHMCTy HABKOJIMIIHBOTO CEPEIOBHIIA.
LlupkynsipHa eKOHOMIKa BUHUKIJIA SIK IapaJurMa cTajoro po3BUTKY, 34aTHA BIZOKPEMUTH €KOHOMIUHE
3pOCTaHHS BiJ| CTIO)KMBAHHS PECYPCIB 1 YTBOPEHHS BiJXO/IIB.

CydacHe po3yMiHHS HUPKYJISIPHOT EKOHOMIKH Ta i MPaKTHYHOTO 3aCTOCYBaHHS B €KOHOMIYHHX
CUCTEMax 1 MPOMHCIOBHX IMPOIECAaX PO3KUHYJIOCH, OO0 BKJIFOUUTH Pi3HI OCOOIMBOCTI Ta BHECKH
PI3HOMaHITHHX MiAXOiB, SKi TOUIIOTH 1/1€10 3aMKHYTOTO UK. 3 HAIlIOi TOYKH 30py, IMUPKYIALiHA
€KOHOMIKa € CKJIQJIOBOIO KOHIIEMIII1 CTAJIOTO PO3BUTKY, SIKa TaKa sika 00’ €IHye EeKOHOMIYHUI PO3BUTOK
Ta (OPMYBaHHS PUHIIMITIB BiJJTHOBIIOBAHOI €KOHOMIKH, B TIEPIIY YEPry 3 TOYKH 30pY BUTPAT €HEPTii.
B cinbcpkoMy TOCTIONApCTBI el MPUHIM MOXKe OYTH TOMIMPEHU Ha BiTHOBIEHHS POJIIOYOCTI IPYHTIB
Ta 30epexeHHs O10pi3HOMAaHITTSI.

OHUM 3 TOJIOBHUX ITUTaHb BIJIHOCHO BU3HAYEHHS PIBHS [IUPKYJIAIIAHOT €KOHOMIKH € mpodieMa
ii ingukaropiB. CripaBa B TOMY, IO iCHYIOTh Pi3HHM IOTJISIIM BiTHOCHO BH3HAYEHHS CaMOTO MOHSTTS
«IHPKYISpHA €KOHOMiKa». BilMmoBigHO, ICHYIOTh 1 CHCTEMH TIOKa3HUKIB IS X OI[IHKU SIKi € JJOBOJI
PI3HUMHU Ta XapaKTEePH3YIOTh Pi3Hi acleKTH IUPKYISPHOI EKOHOMIKH. Y3arallbHIOIYH MPOMO3UIT
pi3HUX aBTOPIB MOXKHA 3pOOHUTH HACTYIHY KiacH(iKaIlilo MiXOIB OIIHKK PiBHS IUPKYISIPHOCTI
E€KOHOMIKH.

1. HukmiaHAi maxi;

e OI[IHKA €KOJOTTYHUX HACIIIIKIB:

® IMPKYISIPHICTH MaTepialiiB (OIliHKA KUTFKOCTI MaTepiaiiB a00 KOMITOHEHTIB 3a Macol0).
2. OriHKa )XUTTEBOTO UKITY:

e aHasi3 MOTOKY MaTepiasis;

® aHAIITUYHE MOJICITIOBAHHS Ta MOJIC/IFOBAHHS ITOTOKIB PECYPCIB;
e aHai3 ClleHapiiB BUKOPUCTaHHS PECypCiB.

KoskeH 3 jaHuX MPUHIUIIB BKIFOYAE 0AraTo iHIINX, SKi 0a3yI0ThCS HA KOHKPETHUX MOKAa3HUKAX.
TakoX OKpemi aBTOpH MPOMOHYIOTh BWIUISATH HACTYIHI TPYNH 1HIWKATOPH PIBHS IMPKYJISPHOCTI
€KOHOMIKH: 00CSATH BUPOOHHIITBA T CIIOKUBAHHS PECYPCiB, MOBOKEHHS 3 BIAXOAaMHU, BUKOPUCTAHHS
BTOPUHHOI CHPOBHHA, KOHKYPEHTOCITPOMOXKHICTh T4 IHHOBAII].
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IWSH J1.B. (YKPAIHA, XAPKIB)

CIJIBCBKE I'OCIIOJAPCTBO B CUCTEMI ®OPMYBAHHS
EKOJIOTTYHOI BE3NEKHA

Xaprxiscokuu nHayionanvHut ekoHomiunuu yHieepcumem im. Cemena Kysneys
61166, np. Hayku, 9-A, post@hneu.edu.ua;

Abstract. It is emphasized that one of the most pressing problems of humanity now is the
emission of greenhouse gases. The dynamics of greenhouse gas emissions in agriculture per 1 ha of
agricultural land in Ukraine, Poland, and Denmark are analyzed. It is concluded that the level of
greenhouse gas emissions in Ukraine was significantly lower and tended to decrease.

CporonHi, Konu TpuBae BilicbkoBa arpecis pd MpOTH Hamoi KpaiHH, MpoOIEeMH EeKOJIOTii,
3Ma€ThCs, TMMOBUHHI BifiiiTh Ha Apyruil tuaH. OmHak, YKpaiHa, HE3BaKAlOYW Ha BiHY TPOIOBXKYE
3aJIMIIATUCS YICHOM MDXHApPOIHOTO CIIBTOBAPHCTBA Ta BUKOHYE B3sTI Ha cebe 3000B’s3anHi. Lle
CTOCYETBCS 1 3000B’513aHb 3 €KOJIOTii, ki Oynu 3adikcoBani [lapusbkoro kiniMatuaHoO yrogoro 2015
poky. OnHi€ro 3 HaHOUTBII TOCTPUX MPOOJIEM € BHKH MAPHUKOBUX TasiB. Hacigkom mporo € giTka
TEHICHIIISA /IO MiBUIICHHS TeMIIepaTypy Ha Hamrii maneTi. lle Moxe MaTh katacTpodidHi HACTiAKH
JUTst 0araThbOX KpaiH CBITYy, BUKJIMKATH BIHU Ta rojiofl. Buxons4u 3 1bOro, OYyJIO BUPIIICHO OLIHUTH
CHUTYaIlil0 3 IWHAMIKOIO BUKU/IiB MMAPHUKOBHX T'a3iB B CUTLCBKOMY FOCHOAAPCTBI YKpaiHU MOPIiBHSHO 3
OKpeMHMHU PO3BUHYTUMHU KpaiHamu cBiTy (Tabm.l.). B AKOCTI MOKa3HHKH OyJ0 OOpaHO BETHMYHUHY
BukuAy Byriekucnuit ra3 (CO2)ra meran (CH4) Bin cinbCchKOTo rocrogapcTBa B po3paxyHky Ha 1 ra
ClmbehKOrOCoaapchKux yriab 3a 2012-2021 poku. B sikocTi kpaiH amns nopiBHAHHS Oyio oopano JlaHito
Ta [lonbury.

Tabruys 1
JAunamika BUKMIIB NAPHUKOBHUX ra3iB B CiIbCbKOMY rocnoapcTBi B po3paxyHky Ha 1 ra
CUIbCHKOroCNnoAapPChKHUX YTilb B OKpeMHUX Kpainax cBity y 2012-2021 pp, T

Poxu Janis [Tosba Ykpaina
BYIJIEKUCIUH metaH (CHa4) BYTJIEKUCIIUN metan (CHa) BYTJICKUCIIUH metaH (CHa)
ra3 (CO2) ra3 (CO2) ra3 (CO2)

2012 15,5 3.3 224 3,1 7.4 2,0
2013 16,4 3.3 223 32 7,1 1,8
2014 14,7 3,2 21,5 3,1 6,1 1,6
2015 13,8 3,2 21,7 3,2 5,3 1,5
2016 14,6 3.3 22,5 32 5,6 1,6
2017 13,7 3.3 232 32 5,3 1,5
2018 13,8 3.3 23,1 32 5,5 1,6
2019 12,4 3,2 21,8 3,0 5,3 1,7
2020 11,4 3,3 20,5 2,9 4,9 1,7
2021 12,0 3.3 22,8 2,9 5,0 1,7

Jxepeno: https://www.oecd.org/en/data/dashboards/climate-action-dashboard.html

Buxos19u 3 OTpUMaHUX pe3yNbTaTiB, MOXKHA CTBEPIPKYBATH, 1110 Y KpaiHa 3HAYHO IMOCTYAEThCS
3a piBHEM BHKHJIB napHukoBux raziB [lompmii ta Janii. Tak, y 2021 poui B cepeanbomy Ha 1 ra
CLIBCBKOTOCIIOJAPCHKUX YTiAb B YKpaiHi BEJIMUMHA BUKUIIB BYIJICKHCIHMHA ra3 Ta MeTaHy BiJIIOBiTHO
nopiBHioBajnia 5,0 T/ra ta 1,7 1/ra. B Jlanii 1ieii nokasHuk gopieHioBas 12,0 T/ra Ta 3,3 1/ra BiAMOBIAHO,
B [Tonbi 22,8 1/ra ta 2,9 1/ra. KpiM Toro, BIpo0BK aHaII3yeEMOro epioay YKpaiHa 3HauHO OijbIile,
NOPIBHSIHO 3 IHIIMMM KpaiHaMy, CKOPOTWJIA BUKMIM NMapHUKOBUX TasiB. Lle nae MOXIUBICTH MaTu
3Ha4YHi PE3E€PBH BiIHOCHO NOTEHLIHHOTO 3pOCTaHHS BUKH/IIB TAPHUKOBHUX Ta3iB B MaHOyTHbOMY, KOJIU
piBEHb IHTEHCUBHOCTI BUPOOHUIITBA B CUITLCBKOMY TOCIIOIAPCTBI 301IbITUTHCS.
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3AJIIPAHOB B.C. (YKPATHA, XAPKIB)

3ACTOCYBAHHA EHEPTETUYHUX I'EOCTPYKTYP JJIsA OITAJIEHHSA TA
OXOJIO)KEHHS BY IIBEJIb

Xapxiscokuil HayioHaNbHUL YHIGEpCUmMem MiCbK020
eocnooapcmea imeni O.M. bexemosa
61002, eyn. eyn. Yopnoenasziscoka, 17, Xapxis, Ykpaina; office@kname.edu.ua

Abstract. Given the current challenges associated with climate change and environmental issues,
the introduction of heat pump heating systems in construction using low-potential soil heat from the
Earth's surface layers is considered an effective way to use the heat from the ground.

Currently, one of the ways to use the Earth's low-potential heat is to use energy geostructures that
combine the functions of a load-bearing and heat-exchanging element to collect soil heat.

Eneprernuni reoctpykrypu (EI'C) € iHHOBaIlifHUM pIllIEHHSM TS OTIAJICHHSI Ta OXOJIOKEHHS
OyniBenb, 0 BUKOPHUCTOBYE ITOHOBIIOBaHE M EKOJOTIYHO Oe3ledyHe HKeperno eHeprii i3 3emum -
reoTepMajbHy CHEprito, M0 Ja€ 3MOTy 3HU3UTU 3arajbHi BUTPATH MOPIBHAHO 3 TPAAMIIIHHUMU
MTOBEPXHEBUMH TETUIOOOMIHHHKAMH.

YcepenuHi KOHCTPYKINI MOHTYIOTBCS aOCOpOmiliHI TPyOH, 3aIllOBHEHI PiIWHOIO-TEIUIOHOCIEM,
YTBOPIOKOYHM TUM CAMUM IIEPBUHHUNA KOHTYpP I'€OTEPMAJIbHOI eHeprocucremu. IIpupoana temneparypa
IPYHTY MOTJIMHAETHCS OETOHOM, Jalli - TeroHocieM. [lepBUHHMI KOHTYD 3'€JHYEThCS Yepe3 TEIIOBUI
HACOC i3 BTOPHHHAM KOHTYPOM, PO3TaIlIOBaHUM Y Oy/iBJi. BroprHHUIT KOHTYp ABIIsIE€ COOOI0 3aMKHYTY
CHCTEMY OlaJieHHst 200 0XOJIOIKEHHS OYiBIi, IO CKIAJAETHCS 3 MEPEKI TPYOOIIPOBO/IiB, 3aIIOBHEHUX
pinuHOIO-TeruIoHOCiEM. TakuM YMHOM, 3BUYaiiHI NaboBi PyHIAMEHTH, TYHENI, CTIHU, IEPEKPUTTS Ta
IHII TiA3EMHI CIOPYIU TIEPETBOPIOIOTHCS Ha HOBI €HEPreTHYHI MaNboBi (PYHIAMEHTH, EHEpreTHIHI
TYHEJll, eHepreTHyHi cTiHn Tomo. Hampukiazn, 30ipHi Ta MOHOJITHI Tali MOXYTh 3abe3neunt 70-80
kBT - rog/m? nporsrom 180 [HIB B 3aI€KHOCTI BiJ 6araTboX YMHHHKIB, BKIIOYHO 3 KIJIBKICTIO METENh
ycepeauHi Tmajib, KOH(QITypalield TMeTellb, IPYHTOBOK TEIUIOMPOBIIHICTIO 1 TEIUIOEMHICTIO,
TEMIIEPaTypOIO Ta TUIIOM IPYHTY, PIBHEM IPYHTOBUX BOJI.

B eneprernuHnx majisix BifOyBa€eThCs MOMITHHUI TEILIO- 1 X0JIOI00OMIiH, a IXHs (DyHKIlIOHAJIbHA
e(eKTHBHICTh K JDKepella YHCTOl BIJHOBIIOBaHOI eHeprii 3HauyHa. [loyaTkoBi BUTpatH Ha
BCTAHOBJICHHSI €HEPTeTUYHMX Talb MEHII, HDK JJI51 IHIIMX CUCTEM BHIIyYEHHS €Hepril.

ITopiBHSHO 3 iHIIMMU crIOCOOaMu BUAOOYTKY €HEpPrii, BUKOPUCTAHHS €HEPTeTUYHUX Majlb 3HAYHO
MEHIIIe 3a0pYAHIOE HABKOJIMIITHE CEPEIOBUINE Ta ICTOTHO 3HMXKYye BUpoOHHMITBO CO,. Hampukian, y
2016 poui y Benukiit bpuranii O6yno 3adikcoBaHo 3HmwkeHHs BUpoOHunTBa CO;z Ha 1,36 TOoHHM npu
BUKOPUCTAHHI €HEPreTUUHHX Majb.

3 2021 poky denepanbna nomitexHiuHa mkosa Jlo3anuu y llBeiinapii BAKOPUCTOBYE CUCTEMY
OTIAJTFOBAHHS 32 JJOTIOMOTOIO TETUIOBMX HACOCIB Ta €HEPreTUYHUX Majlb JJIsl O0IrpiBy Ta OXOJIOJKCHHS
HoBoi "JlabopaTopii HaBuanHsa Discovery" Ha TepuTopii cBoro kamirycy. EHepreTryHi nasmi, a Takox yci
CTIHM 1 TUIMTH, 110 CTUKAIOTHCSA 13 3eMJICIO, OCHAIlEH] TEeII000OMiHHMMH TpyOkamu. BoHu 30epiraroTh
TEIIO i XOJIO/ B 3aJIeXKHOCTI Bijl ce30Hy. 3aranom O6yno obnagaano 450 M? mwmr i cTiH, a Takox 176 M
€HEpPreTUYHUX ANl 3arajibHOI0 JIOBKMHOIO [1Ba KiJloMeTpH. PimenHs no3Boimio 3aomaautu 2 884
JITPU MazyTy Ta 3MEHIINUTH KUIbKicTh BUKHIIB CO> ( 89,5 TOH BUKUIB HA PiK).

biomioreka B Broponi (kanron JltouepH, lIBeiiiapis) sisie coboro OyaiBiio, moOymnoBaHy Ha
o 18 000 kBagpaTHUX METPIB, IO CTOITh HA 216 MOPOKHUCTHX IIIITHAPUIHUX naisax (25 m X 450
MM), 60 3 sKUX OyiIM TEpPMOAKTHBHUMH NaisMHu. Lli manmi TakoX MOXXHAa BHUKOPHCTOBYBATU MIJIS
oxotomkeHHs. [TuToMuii KoedilieHT TeIIOBIAaaYi i1 BCTAHOBJICHHX Majib CTaHOBUTH 40 B1/M.

TakuM 4YWHOM, BUKOPUCTaHHS CHCTEMH TEOTEpPMAIbHUX TEIUIOBUX HACOCIB pa3oM 3
€HEPreTUYHUMH TEOCTPYKTypaMH SIBJIsie cO00I0 HaiiiHe JDKepeno eHeprii Ta J03BOJISE 3a0IIagUTH
BUTPATH Ha €JIEKTPOSHEPTII0, a TAKOXK 3HAYHO CKOpOTUTH BUKUIH CO».
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XAJIIH B.IL. (YKPATHA, XAPKIB)

MNOTEHIIAJ AJJTbTEPHATUBHUX JUKEPEJ EHEPTII JIJISA CTAJIOT'O
PO3BUTKY TEPUTOPII

Xapxkiscokuil HAYioHANbHUU YHIBepcumem micbko2o cocnodapcmea imeni O.M. Bexemosa
61002, syn. Yopnoenasiscvka, 17, Xapkis, Vkpaina, office@kname.edu.ua

Abstract. Based on the analysis of the energy balance and assessment of the use of renewable
energy sources in the region by type - solar thermal, solar electric, wind generation, waste water -
recommendations have been developed on the use of local opportunities for alternative energy sources
for sustainable development and ensuring an acceptable level of technogenic and environmental safety
for a wide range of certain natural and man-made hazards. A study of the possibilities of using renewable
energy sources in terms of existing and promising technologies was conducted. The research is part of
the creation and implementation of an appropriate environmental safety management system for the
region.

[Tpu anamizi 3amaciB €eHEpreTMYHHUX PECYPCiB HAIIOI JAEpKaBH, BH3HAYCHO, IO 3allach Maike
BUYEPIAINCh HAsBHI Ta PO3BiJlaHi poI0BHILA HAPTH 1 Ta3y, a MOKJIAAN BYT'JUIA Hapa3i B TOHKUX IIapax.
BiitHa mnpusynwHHIa aKTUBHUA eKOHOMIYHHMH pict Ykpainu. [lnaH BimHOBmIOBaHHA YKpaiHH,
BAUMaratuMe 30iNBIICHHS TIOKa3HWKIB CIIOKMBAaHHS EHEpPropecypciB. [ OMOBHHM TMIIAXOM €
camo3a0e3MeyeHHICTh KpaiHu eHepropecypcamu, sika 1opiBHioe 52%. Ha ocHOBI mpoBe1eHOT OLIIHKY Ta
TIOPIBHSHHS CITIBBiTHOIIIEHh MOKHA 3pOOUTH BUCHOBKH, 10 HEBUIIPABIaHO BUCOKA YACTKa MPUPOTHOTO
ra3y B €HepreTHYHoMy OanaHci Ykpainu, HeBUNpaBaaHo Hu3bka dactka BJIE B Ykpaini. Bracmigok
YOro BUHHMKae HEOOXigHicTh muBepcudikamii mxepen eHeprii B Ykpaini. Tpeba BiAMITHTH BeNHKUN
MOTEHIIIaJ Ta MepcreKTHBHICTh BUKopucTanHs BJIE ta AJIE.

Ha ocHoBi mpoBeneHOTO aHamizy pi3HWX BUIIB €HEPreTHYHHUX pecypciB B YKpaiHi, a came
TpPaIWIiHHUX, BITHOBIIOBAaHUX Ta HE TPAIUIIIHIX (ATbTEPHATUBHUX), 3 ypPaXyBaHHSIM JOCBIiTy, SKOTO
oTpuMana YKpaiHa BHACHIIOK BifiCbKOBOi arpecii, BU3HA4€HO OCHOBHI IEpeBaru Mpu BIPOBaHKEHH1
aThTEPHATHBHUX JDKEPEI EHEeprii: eHepreTHIHa He3aJIeKHICTh (3MEHIIEHHS a00 BiIMOBa CIIOKUBAHHS
BYTIJUISA, HAQTH Ta ra3y IpH BUPOOHMIITBI €IEKTPUIHOI €HEeprii; MiHiMi3allis HETAaTUBHUX BIUIMBIB Ha
HAaBKOJIMIITHE CEPEJIOBHUIIE; TPUCKOPEHUH PO3BUTOK IHHOBAI[IHHUX TEXHOJOTIH MEepeTBOPEHHS
HETPaIUIIfHOT €HepreTUKN — IIe BEeJIMKI 3amacy €Heprii, MO TOCTIHHO BiJHOBIIOIOTHECS Ta HE €
BUYEPITHUMHU; 3MEHIIIEHHsI COIliaJIbHUX THUCKIB, 3aBJSTKM CTa01Ti3a1lii BAPTOCTI EIeKTPUIHOT EHeprii, sKa
OTPUMY€ETHCSI 3 albTEPHATUBHHUX JDKEpEN; YHUKHEHHS CKYIUSHHS, 30CEpe/DKEHHsS JhKepel
aNbTEpHATHBHOI eHeprii mo Bcid TepuTopii KpaiHW, MIO CHOPOIIYI0 CHCTEMY JIOTICTHKH —
TPaHCTIOPTYBAHHSA, JUCTPUOYIIFO Ta Oy IIBHUIITBO JIiHIH repenadi miei eHeprii, OCKiIbKH €HepTist MOXKe
BUPOOJIATHCS B OY/Ib IKOMY MIiCIIi.

BypxnmuBuii po3Butok puHKy AJIE BHKpuBae Takox i HEJONIKHM, a came: HEBelMKa T'yCTHHA
MOTOKY eHeprii, To0To misa mepepodku BJIE HeoOXimHI BenwKi MOBEpXHi; 3HAYHA 3AIEKHICTH Bif
YacOBOTO Ta CE30HHOTO (akTopiB (BiJ 4acy HOOU Ta MOPU POKY 3aIEKUTH PiIBHOMIPHICTH BUPOOIICHHS
eHeprii). /{7 3MeHIIIEHHsT HETraTUBHOTO BIUIMBY JaHUX (PaKTOpPiB BUKOPUCTOBYIOTH CKIIAJIHI Ta JAOPOTi
CHUCTEMH aKyMYJIIOBaHHSI €Heprii abo Iie BUMaraTtume y MoJaiblIoMy TyONIOBaHHS MOTYKHOCTEH 3a
pPaxyHOK TpaJUIiiHIX €HEePropecypciB; OCOOIMBOCTI BUKOPHCTAaHHS 3aJIeXkaTh BiJl PO3MIIICHHS B
HAMOIBII CIPUATIMBUX 32 KOHIICHTPAIIEI0 paiioHaX, 10 00YMOBJICHO HEPIBHOMIPHICTIO PO3MIIIICHHS
B/IE; mijBHIeHA KalliTAJIOEMHICTh €HEPreTHYHHUX YCTAHOBOK M CIIOPY/I, IO HABITH HE 3AJIC)KUTH BiJ|
CHPUSATIUBHUX EKCIUTyaTalliiHUX XapaKTePUCTHUK IKepe Ta eheKTHBHOMY CIIOCO01 HOro BUKOPUCTaHHS.

3a yMOB MOBHOrO BUKOpHCTaHHS mnoTeHuiasy BJIE 1 migBUIEHHA Cyd4acHOTO piBHA
EHEProCIIOKMBaHHS Ha PiBHI periony, moxHa 3amictutu BJIE maibke 60 % criokuBaHHS MIPUPOIHOTO
rasy, mo BHIOOYBA€ThCA 3 HANpP, i THM CaMUM MiJBUIIUTH PiBEHb PETiIOHAIBHOI Ta HAI[lOHAIBHOI
eHepreTuuHoi Oe3neku. Po3poOseHi pekoMmeHaawii MO0 iMIJIEMEHTAalii aJbTepHATUBHHUX JHKEpes
eHeprii y perioHaJbHUN E€HepreTUYHUi OaliaHC Ta MPHUPOJOOXOPOHHI 3aXO0J]H, MPEBEHTUBHI, MO0
CTpaTerii pO3BUTKY pEeTiOHAJIbHUX €HEPreTUYHUX OajlaHCiB Ha MPHKIAJAl PEerioHy € 0a3ucoM CTajoro
PO3BUTKY Ta peajtizalii 3eIeHOro Kypcey.
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HNETPYK B.I'., ITOJIMB’AHYVYK A.IL, IIETPYK P.B., ITOJINB’AHYYK H.M.,
TOHYAPVYK B.C. (YKPAIHA, BIHHULIA)

IHHOBAIIAHI TOHKOIVIIBKOBI FEJTIOTEXHOJIOI'Ti JEKAPBOHI3ALI TA
EKOJIOTIBALILI IHOPACTPYKTYPH YKPATHH

Binnuyvkuiti nayionanvHutl mexuiunutl yHigeepcumem, 8yn. XmenvHuyvke wioce,95, m. Binnuys,
21021, E-mail petrukvg@gmail.com

Abstract. To date, the most common semiconductor material, including for the production of
solar panels, is silicon (silicon), the compounds of which in the earth's crust are about 30% (quartz, sand,
silica, salts of silicic acid and many other silicon-containing compounds). At the same time, scientists
around the world are studying the search for other affordable and energy-efficient solar technologies, in
particular thin-layer and thin-film composite semiconductor compounds, which are quite promising.

Ha manomy eTtarni iCHYIOTH Taki TEXHOJIOTii BUTOTOBJICHHS COHSAYHHUX Oartapeii: 1- kpemHiesi (1
MTOKOJIIHHS); 2-TOHKOTUTIBKOBI (TOHKOIIAPOBi) (2 MOKOIIHHSA); 3- CHHTE3 Ha OPTaHIYHHUX CIIONYKax, Y
TOMY 4yHcTi KapOoHBMicHUX (3 mokouiHHs). [Ipu mboMy KpeMHi€BI TEXHOJIOTIT Ha CHOTOJIHI CKIIAIal0Th
noHax 95 % pUHKY COHSYHOI TeHepallii eHeprii.

OkpiM 9YHCTO KPEMHI€BHX TEXHOJOTiH ICHYIOTh TaHAEMHI Ta IHII OUTBII CKIAIHIII
HAITBIPOBITHUKOBI MaTepiaiu, HajJ BIPOBAIKCHHAM SKHX Y TeTiOTEXHIKY MpalioTh BUEHI CBITY, a
came: cnonyku tumy AUBY, AUBYL AVBYL AMB;VY A'B VGV, AVBY ta immi. Ilupuna ix
3abopoHenoi 30au B okoii 0-3 eB. BurortoBnstorecs abo mpsMuUMH, a00 HENPSIMUMH METOJaMU
CHHTE3y, TOOTO 3 JOMOMOTOI0 XIMIYHHMX peaklidi, abo raps4uM MpecyBaHHIM IOPOIIKiB, abo
CIUIABJICHHSM, HAIIPUKJIIa]l y KBapIIOBUM aMITyiax. MaroTh ab0 YMCTO KOBaJICHTHUH 3B’ S130K, a00 10HHO-
KOBaJICHTHUH, a00 TepeBaXHO i10HHWH. PeamizyloTbcs y pI3HMX KPHCTATIYHUX CTPYKTYypax, aie
nepeBayKHO canepury i B’ ropuuty (KyOiuHi, OpTOpOMOiIUHI Ta reKcaroHallbHi CHCTEMH) Ta iH. MOXYTh
YTBOPIOBATH Oe3MepepBHUIA Psil TBEPAUX PO3UYHMHIB, Y TOMY YHCII 1 3 HECTEXIOMETPHYHOIO CTPYKTYPOIO
Ta BIAMOBIIHUMH TOYKOBMMHU JAc(eKTamMH, sKi MOXYTh MaTH 3Ha4YHy CJEKTPUYHY IPOBIAHICTH
(eneKTpUUHy aKTUBHICTB), IO BAXJIUBO IS IPOLIECY IEPETBOPEHHS COHSAYHOI Y €NIEKTPUUHY €HEPTiIo.
Hatisickpagimni npencraBiuku: GaAs, InSb, CdTe, CdS, ZnS, PbS, PbSe, PbTe, GasSes;, In,Tes,
CdSnAs;, CdGeAs; Ta in.

Ilpu 1pOMy, SIKIIO CHHTE3 iX HIKYE TOYKH IUIABJICHHS, TO OTPUMYETHCS CKIJIQJHA CIOIyKa
HECTEXiOMETPUYHOTO CKII Ty 3 BiIMOBITHUMHU CTPYKTYPHUMH Ae(PEKTaMH Y BUTIISIII TPiOHUX KPUCTATIB
abo emiTakciajdbHOI IUTBKH. J[g JesKUX HamiBIPOBIIHUKOBUX OiHAPHUX YW CKIAQIHIMIMX CIIOJIYK
BUKOPHUCTOBYIOTh METOJl 30HHOI IJIAaBKH, HAPUKIA[: JUIsI aHTUMOHIy 1HZi10, a00 METOJ BUTSTYBaHHS
MOHOKPHUCTAIY i3 po31uiaBy (MeToj] YoXpallbChKOT0) - IS CYMIIIeH, SIKi MICTSITh KPEMHIi Y1 TepMaHii.
B pesynbraTi OTPUMYEThCS MOHOKPUCTAJ II€BHOI IUIOIIMHHOI Opi€HTAIil Ta 3 BiANOBIIHUMH
aKIENTOPHAMH Y1 JIOHOPHUMH JIOMIlIKaMK 3 KOHLIEHTPAI[IMH HOCIiB 3apsay B Mexax 10'8-10" cm.
i TaHZEMHHMX CHOJNYK Ta IEpPOBCKITHUX IUIIBKOBUX TEXHOJIOTIH € mpolnema CKIagHOCTI iX
BUTOTOBJICHHS, IIHOYTBOPEHHS Ta MIIHOCTI i TepMiHy poOoTu Komipok. Tomy iX po3poOka Ha
cy4yacHoMy etarri 3HaxonuThes Ha ctanii HAJIKP, minoTHUX npoekTiB, a00 HaBiTh YaCTKOBOTO BUXOAY
Ha PHUHOK. 3 €KOJIOTIYHOi TOYKH 30py HeoOXimHo Oyme 3amoOirTw mporecam Aerpaiaiii COHSYHUX
naHesnel i, 0coOIMBO, YIPaBIiHHS Y BiIJaJIeHi i IEPCIIEKTHBI 00cATaMi BUBEACHHS iX 3 eKCILTyaTallii,
nepepoOKH Ta MOBTOPHOT'O BUKOPUCTAHHS, 00 YTHITi3aIii.

€ crnofiBaHHs, 10 Y HEJAIEKOMY MailOyTHbOMY 3aBISIKH aJlOTPOITHUM MoAudikaiisM KapOoHy,
a came: rpadeHy, KapOiHy, QyrepeHy, HAaHOTPYOOK Ta HAHOKLUICUb JIFOJICTBY BIACTHhCS BUPIIINTH
npobiemu cyrreBoro migsuieHas KKJI coHsaHOT reHepanii ekosorivHo 4mcToi eHeprii. Tak camo
MOJJIMBI HOBI BIJIKPHUTTS 1 y HECTEXIOMETPHUHIN Kepamilli, TAaHJIEMHAX KOMipKax TiOpWIHOTO THUIY,
reTepOCTPYKTYPHHUX €JIEMEHTaX 3 OJHOYACHUM BHKOPHCTAaHHAM MOHOKPHUCTAJIYHOIO KPEMHIIO,
JIBOCTOPOHHIX COHSYHHMX eJieMeHTax Ha OCHOBI (GaAs, K Ha KOCMIYHHX CTaHINSIX, a TaKOXK
MIEPOBCKITHUX TOHKOIUTIBKOBHX TEXHOJIOTISX Ta iH. Y OyJb-IKOMY pas3i, TOJIOBHE 3aBJIaHHS HAYKOBIIIB
CBITY HE TIJIbKH CIIPOLIEHHS €HEpro3aTpaTHOCTI CyYaCHHMX TIeJIiOTEXHOJIOTiH, ane, y Meplly 4epry,
cyrreBoro migsuiieHHs KK/ conssunnx naneneit, ta i B iiomy BJ/IE.
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SOROKINA K. (UKRAINE, KHARKIV)

PERSPECTIVES OF AN INTEGRATED APPROACH
TO ORGANIC WASTE PROCESSING

O. M. Beketov National University of Urban Economy in Kharkiv
17, Chornohlazivska St., Kharkiv, Ukraine, 61002; kbsorokina@ukr.net

Abstract. The process of anaerobic fermentation of organic substrates to produce biogas is a
complex biotechnological process that requires further improvement to maximize biogas output and
increase the economic efficiency of processing organic sewage sludge, plant biomass and manure into
organic fertilizers. One of the most promising ways to improve methane production is to increase the
energy content of recycled waste by combining different types of organic substrates. It will optimize the
process and increase efficiency of biogas production.

Biogas is one of the most efficient sources of bioenergy due to its production from organic waste
using relatively inexpensive and environmentally friendly methods. The accumulation of sewage sludge
in wastewater treatment plants can cause serious environmental problems, such as fires, greenhouse gas
emissions, and groundwater contamination. Sludge has the potential to be used as a fertilizer or substrate
for biogas production. Modern, intensive technologies should be implemented when designing new
wastewater treatment plants and modernizing existing wastewater systems. Sludge processing projects
should focus not only on stabilizing organic substance, but also on improving the quantitative and
qualitative characteristics of the biogas produced.

The issue of waste treatment should be approached comprehensively, considering the need to treat
different types of waste, such as municipal solid waste, solid and liquid organic industrial waste, as well
as animal and plant waste, forestry waste, and others.

The main factors that determine the efficiency of the anaerobic digestion process are the chemical
composition of the sludge, temperature and duration of digestion, organic substance load, sludge
concentration, as well as the mode of loading and mixing the contents of the digestion chamber.

One of the key factors affecting methane fermentation is the carbon to nitrogen (C/N) ratio in the
processed feedstock. Insufficient nitrogen limits the methane fermentation process, while excess
nitrogen in the form of ammonia can be toxic to methane-producing bacteria. The low C/N ratio in
wastewater sludge causes its low efficiency in anaerobic digestion, which leads to relatively low
methane (CH4) output. To improve the productivity of digesters, it is necessary to increase or balance
the C/N ratio by mixing sewage sludge with other substrates richer in carbon. This allows not only to
increase methane output, but also to manage organic waste more efficiently.

Co-fermentation of organic substrates, or co-digestion, involves the treatment of several types of
waste in one reactor. This combination is expected to have a positive impact on both the anaerobic
digestion process and its cost-effectiveness. This effect is achieved through changes in quantitative and
qualitative parameters, such as increased methane output and improved process stability.

When considering wastewater sludge as the main organic substrate for anaerobic digestion, it is
important to take advantage of the possibility of using different co-substrates. The choice of co-
substrates should be based on several criteria: the productivity of wastewater treatment plant, chemical
composition of wastewater, fermentation mode, type and condition of the equipment used, and the
prospects for utilizing fermented mixture and resulting biogas. In addition, regional peculiarities,
availability of substrate suppliers, their cost and regularity of supply, as well as other factors that may
affect the efficiency of the process and economic aspects should be taken into account.

Co-fermentation of sewage sludge, food waste, manure and municipal solid waste will improve
process stability and increase methane output due to the synergistic effect that arises from a more diverse
microbial community. This combination of different types of organic substrates not only improves the
efficiency of the anaerobic digestion process, but also produces a sludge with better properties. This, in
turn, increases the efficiency of using the digestate as a fertilizer for agricultural purposes. In addition,
co-fermentation helps solve several environmental problems. It reduces the need for land for waste
storage and disposal, which in turn helps to reduce air and water pollution. Thus, the implementation of
an integrated approach to organic waste processing can have a significant positive impact on the
environment and ensure more efficient waste management.
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COKOJIOBA T.I, KPYCIP I'.B., MAJIbOBAHUI M.C.,
COKOJIOBA B.L (YKPAIHA, OJIECA)

BIOYAPH 3 BIITPAIIbOBAHOI KABOBOI I'YII[I: OTPUMAHHS,
XIMIYHI TA CTPYKTYPHI BJJACTUBOCTI

OoecvbKkuil HAYIOHATLHUL MEXHOJI02IUHULL YHIGepcUumem
65000, eyn. Kanamna, 112, Ooeca, Ykpaina; taiasokolowa041@gmail.com

Abstract. The coffee industry is a significant producer of waste, which increases the
anthropogenic burden on the environment. The production of biochar from coffee grounds is a promising
secondary raw material with added value, which has significant potential due to its physicochemical
properties, well-structured composition and abundance of raw materials. The specific surface area can
range from 500 to 1500 m 2 -g-1, the diverse range of functional groups includes carboxylates,
carbonyls, hydroxyls and amines, and the pore size distribution is in the range of 1 to 100 nm.

3a marnMu Mi>KHApOIHOT OpraHi3allii KaBu CBITOBHIA €KCIOPT KaBH y MUMHI 2024 poKy CTaHOBHB
11,29 mutH MimIKiB, B To# 4ac sk y numnHi 2023 poky meii mokazauk - 10,06 mura. Excriopt 3a mepmri 10
Mics1iB kKaBOBOTo poky 2023/24 (:xoBTenb 2023 - uepBens 2024 poky) 36inbmuBcest Ha 10,5% 0 115,01
MJTH MITIKiB mopiBHAHO 3 104,05 MutH MiIIKiB 3a To# xxe mepion y 2022/23 porri. 3a ABaHAIIATH MICSIIB,
o 3akiHumiucs B yumHi 2024 poky, ekcropT apadiku ckiaB 82,26 MITH MINIKIB Y MTOpPiBHSHHI 3 74,37
MJTH MIIIIKiB MUHYJIOTO POKY; TOJI SIK €KCIIOPT pOOYCTH CTaHOBHUB 51,62 MITH MIlIKiB MMOPiBHSHO 3 49,75
MJIH MIIIKiB. BpaxoBytoun 3pocTaiouy KilbKiCTh CIIOKUBAHHS KaBH B CBITi, HECOIMHHO 301BIIYETHCS
MMOKa3HUK YTBOPEHHS BIIXO/IB 3 BiAMpanboBaHoi kaBoBoi rymii (SCQG), sfika € miIxosor CHPOBHHOIO
UL OTpUMaHHS OiOBYTi/UIs, IO MOXKHAa BHKOPHCTOBYBAaTHM B pI3HHUX cdepax isUIbHOCTI, SIK
aNnbTEpHATHBY 3BUYHUM BHJIAM MMaJMBa, a00 K J00aBKY Ui Mpoliecy aHaepoOHOro 30pOKyBaHHS 3
METOI0 OTpuUMaHHs Oiora3y. B paMkax maHoOTro HOCHiKeHHS oTpuMyBaiu Oiodap 3 SCG mipoiizoM npu
300 ta 500°C Tta mikpoxBuiboBUM ompomineHHs (230°C), BH3HauYanmW TrpaHyTHOBAaHHWHA CKIAA Ta
CTPYKTYPHi XapaKTEepUCTUKN OTPUMAaHHX 3pa3KiB MOPIBHIHO 3 CHPOBHHOIO.

3amis 30iNblICHHS] aKTUBHOI TOBEpXHiI Oiovyapy Marepian micis KapOoHizalii mijmaBaBcs
MONpiOHEHHIO B KyJTHOBOMY MIIMHI 3 TIOJANBIIOI KiIacH(iKami€lo YacTHHOK 3a po3MipoM. [lami
JIOCITIJDKEHHS pO3Mipy YaCTHHOK HaBeJeH1 B Ta0I. 1.

Tabnuys 1
I'panyaomerpuuHuii ckiaaja 6iouapy-500 micast noapiOHeHHs

Po3mip
YaCTHHOK, MM

Bwicr, % mac. | 0,3+£0,02 | 0,1+0,01 | 0,7+0,05 | 3,8+0,08 | 0,1+0,01 6,9+0,1 4,6 £0,08 | 83,5+0,43 | 100

>1 1-0,61 | 0,61-0,45 | 0,45-0,30 | 0,30- 0,25 | 0,23—-0,17 | 0,17-0,10 <0.1  |Bcporo

3a pesynbTaTaMH JOCIIDKCHHS TPaHYJIOMETPUYHOTO CKiany Oiodapy HaiOLIBIIMM BMiCTOM
(83.5 % mac.) y kapOoHi3arti micis noIpiOHEHHs XapaKTepU3yeThesl (paKilis YaCTUHOK 13 po3MipoM <
0,1 mm.

biononiMepHuii ckmag i CTPYKTYpHO-MEXaHIUHI BIACTHBOCTI TMOBEpPXHi OiodapiB HaJalOTh
CYTTEBUH BIUIMB Ha (PYHKI[IOHAJBHI BIacTHUBOCTI OiouapiB. Lle i Oyno mepeayMoBOIO JJisi BUBYEHHS
BKaszaHux nokasuukiB. Cepenniii pamiyc nop Xe — cepenniit pagiyc mop rep, 107'° M; X7 — nuroma
TOBEPXHSA Spur, M/T.

Tabauys 2
CTpyKTypHi XapakTepucTHKH Oiouapis
CTpYKTYpHi XapaKTePUCTHKH
3pasox Z cp*10"°, (Xo) S ya., M2/r B (X7)
Biouap-500 24,77 155,22
Biouap-300 27,01 134,04
Biouap-MX 2427 189,59
CupoBuHa 27,19 122,51

TakuM YUHOM, MPOBEIACHI JOCTIIKEHHS Ta OTPUMaHI Pe3yjIbTaTH IIOJ0 iX BIIACTUBOCTEH
CBiYaTh MPO MEPCHEKTHBHICTh BHUKOPHCTaHHS 0iovapiB 3 BiANpalbOBaHOI KaBOBOI Tyl B SIKOCTI
IHTeHCU(IKATOPIB POIIECIB METAHOBOTO OPOJIIHHS OPraHIYHUX BIIXOJIIB.
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KO3IH B.M., MAPYEHKO A.IO. (YKPATHA, CYMU)

TEXHOJIOT'Ti BAPOBHUIITBA T'EJIIONNAHEJIEN:
CYYACHHM CTAH I HIEPCIHIEKTABHA PO3BUTKY

CymcobKull HaYioHAIbHUU A2papHutLl YHieepcumem
40021 eyn. I'epacuma Konopamowesa, 160, m. Cymu, e-mail: kvn.kon82@gmail.com

Abstract. The review of existing technologies for the production of solar panels is carried out
from the moment of discovery of the photoelectric effect, invention of the semiconductor and
widespread use of silicon and substances based on it, as well as organic polymers, mixtures of gallium,
copper, indium and selenium salts in modern industrial samples of photocells, to the creation of modern
high-efficiency photocells based on hybrid multilayer technology with a combination of III-V
semiconductors. The review is carried out through the prism of energy efficiency of each technology.

IcTopist MacoBOro BUKOpUCTaHHA relionaHeneil Hamiuye Tpoxu Oinbire 70 pokiB. Ha mouatky
IPOMHMCIIOBOTO BHPOOHMLTBA €(EeKTHBHICTh TeionmaHeneld ckinazana He Outbme 6 %. Po3Butok
TEXHOJIOTIM OyB TMOB’S3aHMI i3 BUHAWJEHHSM Ta BIPOBAKCHHSIM HAMIBIOPOBITHUKIB. Sk Marepian
CBITJIOUYTIIMBOI 30HU (poTOENeMeHTiB BiJl cepeanHu 50-x pokiB XX CTOMITTS BUKOPUCTOBYIOTH CEJICH
(Se), xpucramigauii kpemHiii (Si), amophHUi kpemHiit (SiGe), a mi3HiNIe — OpraHivHI HOTIMepH, CyMiITi
CcoIlel raiiro, Mifi, iHAIf0 Ta ceJeHy Tomo. BinToal HalOibIIe MOMUPEHHS OTPUMAIH TelliomaHeN i 3
aMOpQHOT0 KpEMHil0, sIKi HE3Ba)XKaloUl Ha HU3bKY eQEKTHBHICTh KOPUCTYIOTHCS BEJIHUKOO
MIOITYJIAPHICTIO ¥ A0ci. Y TOM caMuil 9ac 3’ IBIITUCS Ta TIOIIMPHIIKCS 1B HAWMACOBIIII TEXHOJIOTIi: MOHO-
Ta TIOJIKPHUCTATIYHA, a JeMIo Mi3Hile 3’ IBUINCSA TOHKOILTIBKOBA Ta TiOpUIHA.

VY Ham yac MakCUMaJibHI 3Ha4eHHs e()EeKTHBHOCTI TellioNaHeseii Ha OCHOBI amopgdHOro abo
HaHOKPHUCTAIYHOTO KPEMHIIO, 1110 OyJIM OTpHMaHi y 1abopaTOPHUX YMOBaxX He epeBHIIyIoTh 9,51 10,1
% BIAMOBIAHO, /IS MONMIKPUCTATIYHIX Ta TOHKOITIBKOBUX TTaHeJe Ha OCHOBI KpeMHito — 1o 24,7 %.
HabGmmxaroThest 32 e(heKTUBHICTIO 10 HAX TOHKOIUIIBKOBI Ta KPHUCTAJidHI TAHEJl Ha OCHOBI acTaHaTy
ramito (KK mo 25,1 %). Iloku He HOCTaTHBO ceOe BHIpPaABAAIO 3aCTOCYBAaHHS TOHKOIUIIBKOBUX
TexHoorii Ha ocHoBi xanbkoreHiniB (CIGS i CdTe), siki Ha qaHwMii MOMEHT MTOKa3yIOTh €()eKTUBHICTh
mo 19,9 %. He BumpaBmamu takox ceOe (OTOXiMiYHA Ta OpraHiYHAa TEXHOIIOTIi, SIKI JO3BOJIHIH
oTpuMaTH e(eKTHUBHICT Ha piBHi 10 10,4 1 5,15 % BiamosixHo.

Heo0ximHOo 3a3HaYUTH, 110 IPOAYKTUBHICTH KPEMHIEBUX COHSIUHUX MaHENCH BXKe Marike Tocsria
TEOPETUYHOI MEXi, ajie BUEH] OyJH BIEBHEHI, IO MPH 3’ €THAHHI 3 1HIIIOI0 PEYOBUHOIO ISl MEKa MOXKE
OyTH mijBUIeHa. Takor PEYOBHMHOIO BUSBUBCS TOPIBHSHO PIAKICHUN Jisi HAIIOl IUIAHETH MiHepam
KJIacy OKCHJIiB, TUTaHAT Kaiblito KapkacHoi Oymosu (CaTiOs3), mo oTpumaB Ha3By mepoBChbKiT. Lli
CydJacHI COHSYHI MaHelli 3a pe3yJIbTaTaMH JOCHTI[HKEHb YHIBEPCUTETY HAyKH 1 TEXHOJIOTIH Xya/KyH
(KHP) y 2024 poui Bxe matorb KK/ no 28,49 %. InkancynboBaHi TaHIEMHI KOMIpPKM Ha OCHOBi
MIEPOBCHKITY TMOKA3alHd YyA0BY CTaOiIbHICTh, IO BKpail Ba)IIMBO JUIsl KOMepIiamizaiii npoekry. Le
NEePCHEKTUBHUI HAPSMOK JAOCIiIKEHb, IKUI OyAe MPOIOBKEHHUH.

Y 2017 pori kuTaiiChKi BYEHI CTBOPHIIN TaK 3BaHI BCEMOTOJIHI COHSYHI OaTapei, 0 MPaIoTh
HE TITBKH 32 Oy /1b-sIKOT TIOTO/IH, ajie 1 BHOUI. CeKpeT po3poOKH Y TOMY, IO CKJIO MMOKPUTE JTFOMIHO(GOpOM
tpuBanoro micisicBitinasg (LPP), mo 30epirac ingpadepBoHuii Ta ynabTpadioneTOBUH CHEKT,
HEBUJIMMUIA JUIsI TIOJICBKOTO oKa. BHoui LPP BUBiNbHSIE MOHOXpOMATHYHE CBITJIO, 110 IEPETBOPIOETHCS
B €JIEKTPOCHEPTit0. 3aBJISIKN TaKii TEXHOJIOTIT TTAHEeb MOXKe MIPAIFOBATH I11J10/J000BO.

[Ile omHi€IO MEPCIIEKTUBHOIO Ta CYYaCHOIO TEXHOIIOTIEIO € Ti0puaHa 6araTomapoBa TEXHOJIOT IS
Ha OCHOBi KOMOiHyBaHHs HaniBnpoBinHUKIB GalnP/GaAs/Ge, GalnP/GaAs a6o GalnP/GaAs/ GalnAs.
Hanecenns Ha TpanuiiiHuil KpucTaniyHuil eneMeHT actaHaty rajiiro GaAs, Hanpukiag, mwapy dpocigy
ramio-inaio GalnP no3sonse orpumatu KK mo 30,3 %. A 3a yMOBM A0JaTKOBOIO HAHECEHHS APy
repmadito Ge edeKTUBHICTH 3pocTae J0 32 %, 0 € HaWBUIIMM Y Hall 4Yac MOKa3HUKOM
eHeproeeKTUBHOCTI remonaneneil. 3a yMoBU BUXOJy TaKOi TEXHOJIOT1] y IPOMHUCIIOBE BUPOOHUITBO,
0 J03BOJIUTH 3HAYHO 11 3A€MIeBUTH, €()EKTUBHICTh COHSYHOI CHEPTETUKH 3PIBHAETHCS 3 HAHOUTBIIT
e(eKTUBHUMH 3pa3kaMH TPJAMIIHHUX METOIIB BUPOOHUIITBA enekTpoeHeprii, Takumu sk TEC abo
AEC, mo y mepcHekTHBI MOXK€ NPU3BECTH [0 CYTTEBOIO MNEPEpO3NOAiNy DKepena BUPOOHHUITBA
€JIEKTPOCHEPTii y CBITi.
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KOROVUSHKIN V., DUBOVYK V. (UKRAINE, KYIV)

PHOTOVOLTAIC POWER OUTPUT FORECASTING USING LSTM RECURRENT
NEURAL NETWORKS

National Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic Institute», 03056,
Beresteisky Avenue, 37, Kyiv, Ukraine; mail@kpi.ua

Abstract. The paper outlines the main parameters, characteristics, and classification of
photovoltaic (PV) power plants. It includes a description and comparative analysis of current methods
and models for predicting solar irradiation, temperature, and photovoltaic power, which helps to identify
factors that enhance the accuracy of software-based calculation methods.

As aresult of the research, it was found that the peculiarity of systems using PV is the variability
of the generated electricity in time, caused by partial or complete eclipse of the solar cell (SC), which is
caused by the accumulation of water vapor with small solid particles in the atmosphere and the daily
movement of the Sun across the celestial sphere.

The dataset of temperature and insolation in Kyiv for January-April 2019 with a resolution of 2x2
km?2 obtained in 15-minute increments was used, which was divided into training (90% of the sequence)
and test data (10%). For better matching and to prevent discrepancies, the training data was standardized
to have zero mean and unit variance. For prediction, the test data was standardized using the same
parameters as the training data.

To predict the values of the future time steps of the sequence, the LSTM regression network was
trained on a sequence-to-sequence (seq2seq) basis, where the training sequences with values shifted by
one time step were used as the answers. That is, at each time step of the input sequence, the LSTM
network learns to predict the value of the next time step.

An LSTM network model for insolation prediction with 300 hidden layers and 250 iterations was
built, and for temperature prediction with 300 hidden layers and 200 iterations.

Graphs of predicted insolation, air temperature, output PV power were constructed, where the
root mean square errors RMSE for an insolation = 56.8616 and RMSE for an air temperature = 0.20283
were determined, respectively.

Simulations were conducted using the PV power plant model "power PVarray grid det,"
producing a detailed five-day electric power forecast (fig. 1). These results can be applied to planning,
dispatching, and enhancing the safety of the electrical grid.
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Fig. 1. Oscillogram of the initial data of the PV power plant based on the predicted parameters:
1) Predicted insolation; 2) Predicted temperature; 3) Output power of the model;
4) Voltage at the output of the model; 5) Duty cycle of the voltage regulator
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JUIYTOITOJIbCHKHI O.B., TVPHIII B.€., 131X O.I. (YKPAIHA, TEPHOIILIb)

PO3BUTOK BII[HPBJIIOBAHLHOi EHEPIETUKHU B KPATHAX €C:
IHCTUTYHINMHA IIATPUMKA TA IIEPIII PE3YJIbTATH

3axionoykpaincoxuii HayioHaibHUll YHigepcumem
46009, eyn. Jlvsiscoka, 11, Tepuonine, Yrpaina, dlugopolsky77@gmail.com

Abstract. The authors analyzed key documents at the EU level regarding the formation and
development of the renewable energy market: Renewable Energy Directive, European Green Deal, EU
Emissions Trading System, Recovery and Resilience Facility, National Renewable Energy Action Plans.
It was concluded that thanks to institutional support, the share of renewable energy in the total energy
balance of the EU increased from 11.75% in 2007 to 27% in 2023.

Ha piBni €C icHye KibKa KIIFOYOBHX JOKYMEHTIB, COIPSIMOBAaHIX Ha PO3BUTOK BiHOBIIOATBHUX
JoKepen eHeprii. JlupextuBa npo BigHOBMIOBaHI Hkepena eHeprii (Renewable Energy Directive — RED)
€ KJIFOYOBHM MPaBOBUM akToM €C, SIKUi CIpsSIMOBaHMI Ha CITPUSHHS PO3BUTKY BiTHOBJIIOBAHUX JIKEepel
€Heprii Ta 3MEHILEHHS 3aJIE)KHOCTI Bi BuKonHux nanus. RED He nuie BCTaHOBIIOE METY TOCATHEHHS
nioHalimenie 42,5% 4acTky BiTHOBIIOBAHUX JDKEPEI y 3aralbHOMY eHeprocmoxkuBanHi 1o 2030 p.,
ane W 3000B’s3ye KkpaiHu-wienn €C perymspHO MeperisagaTd Ta KOPHTYBaTH HaIliOHAJIbHI
3aKOHOJABCTBA IJIsl MIATPUMKH PO3BUTKY BiAHOBIIIOBAIBHUX JXKEPEN €HEprii.

€poneiicbkuii 3enennii kype (European Green Deal — EGD) € ctpareriuHoto nmporpamoro, ska
nonoBHioe RED Ta nepenbadae riobanbHi 3ax0au A1 00poTh0H 31 3MiHOI0 KiaiMary. EGD craButh 3a
METy JOCSrTH KiimMaTudHoi HeWTpamsHocTi €C mo 2050 p., mo mependadae MOBHY AeKapOOHi3aIliio
€HEePreTUYHOro cekTopa. OCHOBHOIO METOIO 3€JIEHOT0 KypCy € 3MEHILECHHS BUKHU/IiB TAPHUKOBUX I'a3iB
Ha 55% nmo 2030 p. mopiBHAHO 3 piBHeM 1990 p., OUIIXOM 3HAYHOTO 30UIBIICHHS 4YacTKH
BiJTHOBJIIOBAJIbHUX JPKEPEN €HEPTii Ta BIPOBAIKCHHS CHEProe()eKTHBHUX TEXHOJIOTIH.

Mexanizmu punky ByrieneBux kBoT (EU Emissions Trading System — ETS) € ogamm i3
OCHOBHHUX iHCTpyMeHTiB momitukun €C, chpsmoBaHuXx Ha O0O0poThOy 31 3MiHOK KIiMaTy Ta
CTUMYJIFOBAHHS TIEPEXOAy JO BiIHOBIIIOBaHMX jpKepen eHeprii. ETS € mepmioro Ta HaiOinbIno
MDKHapOJHOI0 CHCTEMOIO TOPTiBJi KBOTAMH Ha BUKHAM NMapHUKOBHX ras3iB. OCHOBHA iies monsrae B
TOMY, IO A Ko)KHOI TOHHU BHKHAIB CO> a00 eKBiBaJIEHTHHX Tra3iB MiANPHUEMCTBA MOBUHHI MaTh
BIJIIOBI/IHY KUIBKICTh JI03BOJIIB HAa BUKUAM. SIKIIIO KOMIIaHisi 3HHXKY€E CBOI BUKU/IU, BOHA MOKE TPOJIATH
HAJIJIMIIKOBI JI03BOJIM HA PUHKY iHIIMM KoMmaHisiM. e cTBOproe puHKOBI CTUMYIIU AJIsl iHBECTYBaHHS
B eHeproeeKTHBHI TEXHOJIOTiI Ta BIJHOBIIOBaHI JiKepena eHeprii, OCKUIBKH MiJIpUEMCTBA
3MEHINYIOTh CBOi BUKU/IW, OO0 YHUKHYTH KYIIiBJi JJOJAaTKOBUX KBOT.

®ony BigHoBieHHS Ta criiikocti (Recovery and Resilience Facility — RRF) € me ogaum
BXJIMBUM (iHAHCOBUM iHCTpyMeHTOM €C, CIpSIMOBaHUM Ha BiIHOBJICHHSI €KOHOMIKH MICIIs MaHAeMil
COVID-19, 3 akuenrom Ha 3eneHi iHBectumii. Lledt Qona crnpuse MomepHizalii HTpPOMHCIOBHX
MIJIPUEMCTB JUTsl TIJBUIINEHHS IXHBOI €HEProeEKTHUBHOCTI, 10 B KIiHIICBOMY PE3YJbTaTi CIPUSE
CKOPOYEHHIO BUKHU/IiB NAPHUKOBUX T'a3iB.

HarmionaneHi mmaHu Aiil 3 pO3BUTKY BiTHOBIIOBAIBHUX pkepen eHeprii (National Renewable
Energy Action Plans — NREAPS) € kiito4oBuMH IOKyMEHTaMH, Yepe3 siki Kpainu-wienn €C BU3HAYAI0Th
CBOi BIIACHI cCTpaTerii MIOJO0 PO3BUTKY BiJHOBIIOBaHOI eHepreTnkd. KokHa KpaiHa TOBHUHHA
MiTOTYBATH IUIaH, SIKUH BpaxoBye ii reorpadivyai Ta eKOHOMIYHI 0COOIUBOCTI, 1 Iepeidayae KOHKPETHI
3aX0M JUIS JIOCSTHEHHS HAllOHAJIBHUX IIUJIeH, HampHKiIal, 4epe3 cyOcumii, MoaaTKoBi IMiIbIU abo
PETYISATOPHI 3aXO0/IH.

3aranpHi pesynpTatu nodituku €C y cdepi po3BHTKY BiIHOBIIOBAIBHUX DKEpEN €HEprii €
3HaYHUMU. 30KpeMa, 4acTKa BiJHOBIIIOBAHOI €HEPrii y 3arajJbHOMY €HepreTHuHoMy OanaHci 3pocna 3
11,75% y 2007 p. no 27% y 2023 p. Pesynbrarom nocuienns nomituku €C y chepi po3BUTKY
BiTHOBJIIOBAJIbHUX JDKEpeNl €HEprii cTaso CTBOPEHHs OiNbII cTaOiIbHUX YMOB JUIsl iHBECTOPIB depe3
ninerosi tapudu, cyOocunii Ta iHm (iHaHCOBI MexaHi3MH. 3arajoM, IJisi MPUCKOPEHHS PO3BUTKY
BiIHOBJItOBaHOT eHepreTukn €C Mae NPOJOBKYBaTH BIOCKOHAJIIOBATH 3aKOHOZABYI 1HIIIATHBH,
CIPSIMOBaHI Ha MIATPUMKY BiHOBIIIOBAJILHHUX JIKEPEJI EHEPrii, 30KpeMa uepe3 CKOOPANHOBAHI 3yCHILISA
Ha piBHI €C Ta HaUIOHAIBHUX YpSAAIB AJs 3a0€3Me4YeHHS CTIMKOro PO3BUTKY BiIHOBIIIOBAHOI
€HEPreTUKH B YMOBAX CHEPIreTHYHUX Ta EKOHOMIYHUX BHKIIMKIB.
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MAHJIPUK C.T., ASIYOK B.B., I'YTJINY C.I. (YKPAIHA, JIbBIB)

3ACTOCYBAHHA MIKPOBQI[OPOCTEﬁ Y BIJHOBJ/IIOBAJIbHUX TA
HETPAJMIIMHUX KEPEJAX EHEPI'TI

Hayionanenuu ynieepcumem "Jlvgiscoxka nonimexuixa"
eyn. C.banoepu 12, 79013, Jlvsis, Ykpaina,dyachokvasil@gmail.com.

Abstract. In order to use microalgae as a fuel the algae should be of high calorific value and must
be capable of growth in large volumes. The highest calorific value was obtained with C. vulgaris
(28kJg/g) grown in low nitrogen medium. However, the biomass productivity was 24mg dry in the low
nitrogen medium which was lower than in Watanabe's medium (40mg dry) and represents a reduced
energy recovery.

BinHoBnIoBaHMM /KEepesioM €HEPTii € eHeprisl, Sika OTpuMaHa 3 010JIOTIYHOr0 MaJIMBa, TAKOTO 5K
Oiomaca, a OHUM i3 MOXKIIMBHX JDKEpel 010JIOTriYHOro majauBa € MiKpoBOAOPOCTi. MikpoBomopocTi
BUKOPHUCTOBYIOTh CBITJIO Ta BYIJIEKUCIMHN ra3 Uil OTPUMAaHHS €Heprii Ta MOCTadaHHs BYIJICLIO, TOMY
BOHH € IMOHOBJIIOBAHUM pecypcoM. MIiKpOBOJOPOCTi € OUIbIN (HOTOCUHTETUYHO €(DEKTUBHINIUMH, HIK
Ha3eMHI POCIMHH, i € ePeKTHMBHUMH (iKcaTopamMy BYTJIEKHUCIOTO ra3y. 30aTHICTh BOJOPOCTEH
¢bikcyBaTH Byriekuciaui raz Oyia 3alpornoHOBaHa K METOA BUAAJICHHS BYTJIEKHCIIOTO ra3y 3 IMMOBUX
ra3iB eleKTpocTaHIii. TakuMm YHHOM, MIKpPOBOJOPOCTI MOXYTh OyTH BHKOPHCTAHI I 3MEHIICHHS
BUKU/IIB IAPHUKOBHX Ta3iB.

MikpoBO0pOCTI MOKHA BUKOPHUCTOBYBATH KiIbKOMa CITIOCOOaM¥ JJisl BUpOOHHUIITBA nanwBa. [1o-
nepite, MiKpOBOAOPOCTI MOXKYTh OyTH aHaepoOHO PO3MIETUIEHI MO0 OTPHMAaHHS METaHy, a MO-Apyre,
NPSAMOI0 EKCTPAKII€l0 JKUPIB HAKOMUYEHUX Y MEBHUX BUAAX MIKPOBOIOPOCTEH, IO € TOTYKHUM
JDKEPEJIOM CHEpTii.

KpiMm 1mporo, mesiki MiKpOBOJOPOCTI MOXKHAa BHKOPHCTOBYBAaTH M (DOTOCHHTETHIHOTO
BAPOOHUITBA BOAHIO. | HapemITi, AesIKi MIKpOBOJOPOCTI POCTYTh Y BHUIJISIII OKPEMHUX IPIOHUX KIITHH
nmiamerpoMm 5—10 mMxMm. Bucymieni mMikpoBogopocTi y BUTIsAI 4acTHHOK naepeBuHH (30-70 MKM) Ta
MIOBYTIIBHOTO TOMeNy (5—9 MKM) 3aBHSKH iX MaJoMy pPO3MIpy MOXYTh TaKOX CIATIOBATHCS B
CTalliOHAPHUX JU3EJbHUX JBUTYHAX, a OTXKE, L€ L1 OJ{HE BiTHOBIIOBAJIbHE JXKEPENIO EHEPTii.

Ockinbky OioJI0riuHME MaTepiai MicTuTh 10 90% BojU, HEOOXITHO, 1100 MIKPOBOIOPOCTI MaJTH
BUCOKY TEIUIOTBOPHY 3AaTHICTh, SIKIIO BOHH OyAyTh BUKOPHCTOBYBATHCS SIK 3aMiHa JWU3EIBHOMY
nanuBy. OCHOBHHMI BHECOK y TEIJIOTBOPHY 3JaTHICTh KJIITHUH BHOCUTH BMICT B HUX BYIJIEBOJIIB, O1JIKIB
ta mimigiB. [TokazaHo, Mo BUPOIIEHi B HOPMAJIbHUX YMOBaX MiKPOBOJOPOCTi MAtOTh KaJIOPIHHICTD BiJl
18 1o 21 x/Ix/r MOPIBHIHO 3 TEIUIOTBOPHOKO 3IATHICTIO Ju3eiabHOro namuea 42 kJDx/r. OmHak mpu
3HIDKEHHI PiBHS a30Ty B CEpEAOBUII KYyJIbTHBYBAaHHS, JESIKi MIKPOBOJOPOCTI HAKOMMHYYIOTh BHUCOKI
piBHi ninigiB. bymo mokazano, 1o 3HaueHHs 10 58% nimiaiB HakonuayroThes y Buaax Chlorella 3a ymos
HU3bKOTO BMicTy a3zory, a Chlorella emersonii mictuth 63% nimigiB 3 KanopiiHicTIO 29 KJX/T.
IlepenbauaeTbcsi, M0 MajJMBO 3 MIKPOBOAOPOCTEH MOXE BHMKOPUCTOBYBAaTHCS IJIsi BHPOOHMLITBA
€JIEKTPOCHEPTil 3a JOMOMOI0I0 CTATUYHUX AW3EIbHUX ABUI'YHIB. TakuM YMHOM, BOAOPOCTI HOTPiOHO
OyJie BUPOIIYBAaTH y BEJIUKUX MacIITadax, 3 BACOKOIO MPOJAYKTUBHICTIO Ta BUCOKAM BMICTOM JIiITi/IiB.

Ockinbka picT y 6iopeakTopax € GOTOCHHTETUYHHUM, TOMY [TOCTA4aHHs CBITJIa Ta BYTJICKUCIOTO
ra3y, iMOBipHO, Oylie Ti€I0 CTaji€lo, U0 OOMEXYe LIBHIAKICTb POCTY MIKPOBOAOPOCTEH. Y HESIKUX
BUTIAJIKaX TI0Jaya BYIVIEKUCIIOTO Ta3zy Oylla JONMOBHEHAa JOAaBaHHSIM JIOJATKOBOI KUTBKOCTI
BYIJIGKHCIIOTO Ta3y Ha CTajil Iojadi MOBITPS, a B IHIIOMY BHIAAKY OyJO MPHUITYIIEHO, IO
MiKPOBOJOPOCTI MOKHa BHKOPHCTOBYBAaTH ISl BUAAJICHHS YACTUHH BYTJIEKUCIIOTO Ta3zy 3 JAUMOBHX
rasiB ejexkrpoctanuiil. [logiOHMM YMHOM BOZOPOCTI TaKOK MOKHA BUKOPUCTOBYBATH JIJIsl BUAATICHHS
OpraHi4HOTO MaTepiaiy 3 BiJ[XOJIiB, OCKIJIBKH OUIBIICTh MIKPOBOJOPOCTEH MAIOTh 3JIaTHICTh POCTH HA
psizii OpraHiuHUX CIIOJYK.

Pict mikpoBomopocteir Chlorella vulgaris Ta Chlorella emersonii Ta HakONUYEHHS BHCOKHX
piBHIB IiMmijiB OyJio oJepKaHO B HEBEIMKUX OlopeakTopax i3 MINIANKOI, MOAIOHHX JIO OMHCAaHUX
Watanabe, omHak picT, NPOAYKTHUBHICTH Ta HAKONMUYEHHS JIIMIAIB I1€ HAJICKHTh BH3HAYUTH Ta
JOJATKOBO AOCHIANTH Yy OLIbLIOMY IIMPOKOMY MamITadi.
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YJIAHOB M.M. (YKPATHA, K1IB)

JOCJIIKEHHSA JONIVIBHOCTI BEJIMKOMACIITABHOI'O BUPOBHULITBA
HU3BbKOBYTJIEIIEBOT'O BOJHIO B YKPAIHI

ITncmumym mexuiunoi mennoghizuxu HAH Ykpainu
03057, eyn. Mapii Kanunicm, 2a, Kuis, Yxpaina, e3therm@gmail.com

Abstract. Based on an analysis of the current situation in the energy market of Ukraine, the
advantages of both technological, environmental and economic production of low-carbon hydrogen
using electricity from existing nuclear power plants are presented in comparison with the use of
renewable energy sources. Low-carbon hydrogen obtained from electrical energy from operating nuclear
power plant units has undeniable advantages over hydrogen obtained using renewable energy sources.

SlnepHa eHepreTmka MOKe 3a0e3ledyBaTH SIK CICKTPOCHEPri€ro, Tak 1 TemioM 24/7 nns
MiATPUMKHA €()EeKTUBHOTO BHPOOHMIITBA BOJTHIO 3a JOIOMOTOI0 pi3HOMaHITHMUX TpoueciB. IcHyroui
ATOMHI €JIeKTPOCTaHIlii CHOTOMIHI CTHUKAIOTHCS 3 MPOOIIEMOI0 POOOTH B €HEPreTUYHHUX CHCTEMax 3i
3pOCTAIOUOI0 YACTKOIO 3MIHHOI BiZJHOBIIIOBaHOI eHeprii. BoaeHb 3a0e3neuye MOKIMBICTh HAKOTTHYCHHS
eHeprii Ta MiABHMINEHHS THYYKOCTI IHX TiOpuaHWX cucteM. Kpim Toro, BoJcHb, BUPOOJICHUHN mist
30BHIIIHBOIO MPOJAXyY, MOXKE CTaTH LIHHUM aJbTEPHATHBHUM [DKEPEJIOM IOXOIIB A aTOMHHUX
enextpoctaniiii (AEC) 3 HamHIIIKoM eIeKTpoeHeprii.

Buxonsuu 3 aHaiizy JaHUX, IIOAO0 BapTOCTI €ICKTPUYHOI eHeprii B YKpaiHi OTPUMaHOi 3
BiTHOBITFOBAJIFHUX JKEPEIT €Heprii TaKuX SK COHIIE Ta BiTep (mitouuii Ha 2024 p. «3eneHuit Tapud») Ta
BapTOCTI BUPOOHUIITBA eNeKTpHYHOI eHeprii Ha mirounx O6mokax AEC B Ykpaiau (cranom Ha 2024 p.)
OyJI0 BHKOHAaHO aHaJi3 IIOJI0 MOPIBHSIHHS TEXHOJOTIYHUX, CKOJOTIYHUX Ta BapTICHUX IOKA3HHUKIB
BUPOOHUIITBa HU3bKOBYTJICIIEBOT'O BOAHIO HA €JIEKTPOJII3HOI YCTAHOBIII €IEKTPUYHOIO MTOTYKHICTIO |
I'Bt. OTpumaHi xani npeacrasieHi B Tadmuii 1.

Tabnuys 1
IlopiBHAHHS TEXHOJIOTIYHUX, EKOJOTIYHMX TA eKOHOMIYHHMX MOKA3HMKIB BUPOOHMITBA
HHU3bKOBYIJIEIIEBOT0 BOJHIO HA €JIEKTPO.Ii3Hii YCTaHOBIII eleKTPUYHOI0 NOTY:KHicTIO 1 I'BT
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CEC 205,02 13-16% 21466 12686 1,404 14,70
BEC 127,46 33-38% 52556 34495 0,572 7,68
AEC 41,94 77 -81% 116955 337 0,624 3,12

Sx BuAHO 3 TaONHULi, TUTBKYM BUPOOHHUILITBO HU3BKOBYTJICLIEBOTO BOJHIO 3 €IEKTPUYHOI SHEPTii 3
nitounx 6mokiB AEC 1o3BosIsie oTprMaTH niepeBary ik B TEXHOJIOTYHOMY (IPOJYKTUBHICTD Yy ABa pa3u
BUIIIE HIXK Y BUIAJIKy BUKOpUCTaHHS eylekTpudHoi eHeprii 3 BEC i B ’s1h pa3iB BHIlle B TOPIBHSHHI 3
BUKOpUCTaHHIM enekTpuuHoi eHeprii 3 CEC), exonoriunomy (BMmicT III" nmpu BupoOnunTsi 1 kr H»
HallMEHIIWH, cepel BCiX PpO3MISIHYTUX JUKEpell BUPOOHMITBA €JIEKTPUYHOI eHeprii) Tak 1 B
E€KOHOMIYHOMY (HaiMeHIa I[iHa BHPOOHMITBA | KI' HH3BKOBYIJIELIEBOTO BOJHIO 33 IMOKa3HHUKOM
ycepennenoi Baptocti LCOH, sikuii € iHIUKaTOpoM KOHKYPEHTOCIPOMOXKHOCTI OTPUMAHOTO BOJIHIO,
YUM MEHIIE LiHa, TiM OUIBIIUI JOXiJ MOXKHA OTPUMATH IIPH HOTO Mpofaxi Ha pUHKY) ceHci. Takum
YMHOM, HU3BKOBYTJICIIEBUI BOJICHb OTPHMAaHHI 3 eJEKTpHYHOI eHepril Bix airounx Omokie AEC mae
He3arepeyHi IepeBard TIepe] BOJHEM OTPUMaHUM 3a JIOTIOMOTOI eJEKTPUYHOI eHeprii Bif
BiZTHOBIIOBAJIbHUX JPKEPEN — COHLIS Ta BITPY.
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LOPACHAK M., HAVRYLYAK N., HERTSYK O., BOICHYSHYN L. (UKRAINE, LVIV)

HYDROGEN EVOLUTION USING AMORPHOUS METAL ALLOY ELECTRODES
IN RENEWABLE AND UNCONVENTIONAL ENERGY SOURCES

Ivan Franko National University of Lviv
79000, Universytetska str. 1, Lviv, Ukraine, zag kan@Inu.edu.ua

Abstract. The hydrogen evolution reaction (HER) is a critical process for sustainable hydrogen
production, a key component in the transition to a hydrogen-based economy. As a fuel, hydrogen offers
several advantages, including high energy density and the production of water as the only byproduct
when used in fuel cells, making it an attractive alternative to traditional fossil fuels. However, the
efficiency of hydrogen production through electrolysis is heavily influenced by the electrocatalysts
employed in the process. While platinum-based catalysts are known for their high efficiency, their
scarcity and high cost have motivated researchers to search for more abundant and affordable
alternatives (https://doi.org/10.1016/j.jpowsour.2021.229708).

Amorphous alloys have emerged as promising candidates due to their unique disordered structure,
which provides high catalytic activity and structural flexibility. In particular, heat-treated amorphous
alloys, where nanocrystals are formed within an amorphous matrix, have garnered attention for their
enhanced electrocatalytic performance. Such nanocrystalline-amorphous composites allow for fine-
tuning of the catalyst's properties, offering a pathway to optimize both activity and durability in
hydrogen evolution reactions (Li, J., Doubek, G., McMillon-Brown, L., Taylor, A. (2018) Recent
Advances in Metallic Glass Nanostructures: Synthesis Strategies and Electrocatalytic Applications. Adv.
Mater., 31(7), 1802120. Doi:10.1002/adma.201802120).

Among various amorphous materials, Co-based alloys, including compositions like Co77Si11B12
and Co7nFesSiiiBiz, have demonstrated significant potential as electrocatalysts for HER. These alloys,
modified through heat treatments, were investigated for their performance as electrodes in alkaline
aqueous KOH solutions. The analysis of data presented in Figure 1 indicates that the initial amorphous
samples exhibit superior hydrogen evolution performance. Notably, alloying with iron enhances the
amount of hydrogen produced by a factor of 1.6 at a potential of E = -1.33 V, compared to non-iron-
doped counterparts. This insight is valuable for the ongoing optimization of the composition and
properties of amorphous metallic alloy electrodes, contributing to the development of more efficient
water electrolysis technologies.
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Figure 1 — Amount of hydrogen evolved on AMG electrodes from a 1 M aqueous KOH solution
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STEPENKO S. (UKRAINE, CHERNIHIV)

ENSURING THE MAXIMUM EFFICIENCY OF THE AUTONOMOUS
PHOTOVOLTAIC SYSTEMS

Chernihiv Polytechnic National University
95, Shevchenka str., Chernihiv, Ukraine; serhii.stepenko.ua@ieee.org

Abstract. The topic devoted to the renewable energy based system, particularly photovoltaic
system, is crucial in the frame of the sustainable development. It becomes even more important taking
into account the current situation caused by russian terroristic attacks on the Ukrainian energy
infrastructure. This work directly addresses the need for energy-saving solutions and sustainable
environmental management by aim to optimize the renewable energy systems.

Maximizing the efficiency of autonomous photovoltaic systems (Fig.1) supports environmental
protection efforts by reducing reliance on fossil fuels and minimizing carbon emissions. It aligns with
global sustainability goals by promoting clean, reliable energy sources for both developed and remote
regions. Considering not only peak efficiency but also California Energy Commission (CEC) efficiency
and EU efficiency is essential for a holistic evaluation of inverters in PV systems (1)-(2). CEC and EU
efficiency metrics provide a more accurate representation of real-world performance, accounting for
variable load conditions and partial load operation, which are common in daily solar energy production.
Focusing on these comprehensive efficiency measures, system designers can ensure reliable energy
output and maximize long-term performance in diverse operating conditions.

Nepe =0.04-Eff10%+ 0.05- Eff20%+ 0.12- Eff30%+ 0.21- Eff50%+ 0.53- Eff75%+ 0.05- Eff100%, 0]
Ny =0.03-Eff5%+ 0.06- Eff10%+ 0.13- Eff20%+ 0.10- Eff30%+ 0.48- Eff50%+ 0.20- Eff100%, 2)
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Fig. 1. Experimental setup structure, operational diagrams and efficiency dependencies of the tested PV inverters

This work directly reflects the core objectives of the young scientists’ research project, supported
by the Ministry of Education and Science of Ukraine. The mentioned project focuses on enhancing the
efficiency of autonomous photovoltaic systems. The development of advanced methods and tools for
optimizing solar energy generation and conversion is one of the most important parts in the reliable
operation of such systems. The resulting efficiency improvements principles aim to set new standards
for future autonomous electric power systems based on photovoltaic converters.
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HRETSKYTI I.12, MOKROUSOVA 0.2, OLESHKO A.%,
BUDYAKOVA 0.2, FOMINA M.! (UKRAINE, KYIV)

INFLUENCE OF GLUCOSE AND XYLOSE ON THE ETHANOL
PRODUCTION OF XYLOSE-FERMENTING YEASTS

'D.K. Zabolotny Institute of Microbiology and Virology of NAS of Ukraine,
154, Akademika Zabolotnoho Street, 03143, Kyiv, Ukraine
’Kyiv National University of Technologies and Design,
2 Mala Shyianovska Street, 01011 Kyiv, Ukraine; igorgretsky@gmail.com

Abstract. The conversion of agro-biomass into ethanol represents a promising approach for
sustainable biofuel production. To assesment potentail of ethanologenesis, mathematical statistical
methods were employed to identify significant factors and their optimal values. This analysis allows for
a more comprehensive understanding of the fermentation process and enhances overall efficiency. By
optimizing the fermentation parameters, the potential for increased ethanol yields can be realized, further
supporting sustainable energy initiatives.

Lignocellulosic plant biomass (LCB), which is available in large quantities around the world, is
considered an urgent feedstock for biofuel production. However, unlocking the full potential of
lignocellulosic waste for bioethanol production is not without its challenges. The primary hurdle is the
complex process of hydrolyzing lignocellulose into simple sugars like glucose and xylose, which can
then be fermented into ethanol. The inclusion of this microorganism in the bioethanol production process
can significantly enhance the efficiency of LCB conversion and increase ethanol yields.

The objective of this study was to analyse the effect of glucose, xylose and time concentrations
on the efficiency of ethanologenesis, using Scheffersomyces stipitis UCM Y-2810 and to determine the
most optimal values for the highest ethanol yield.

The use of statistics methods to determine of significant factors and optimal values of significant
factors was used for a more in-depth study of the process of ethanologenesis of the yeast Sc. stipitis
UCM Y-2810 during cultivation on mixtures of xylose and glucose. We used three-factor three-level
experimental design (Table 1) according to Box-Behnken design (Statistica 14.01, TIBCO Software
Inc., 2022)

Table 1.
Optimization factors and their values used in Box-Behnken design.
. . Minimum value Average value Maximum value
Factor designation Factor
«“«» «O» «t»
Xi Xylose, g/L 3 16.5 30
X2 Glucose, g/L 1 5.5 10
X Duration, day 1 2 3

The significance levels of the effects—linear, quadratic, and interaction—were determined
through analysis of variance (ANOVA). This analysis revealed that each of the optimization factors
studied, namely xylose concentration (X;), glucose concentration (X:), and yeast cultivation duration
(X3), were considered statistically significant (p<0.05) on both the concentration of viable yeast cells
(Y:) and the ethanol concentration (Y>).

In the course of analyzing the raw data, a regression equation is obtained which has the form of a
second order quadratic polynomial taking into account only statistically significant effects:

Y=9,218 + 0,686 X3 (1)
Y=2,586 +2,126 X; + 2,757 X5 + 2,839 X/° X; 2)

Weak effect of glucose concentration on ethanologenesis observed at the onset of cultivation
significantly diminished as the cultivation period extended. This trend may suggest a rapid initial
assimilation of glucose by S. stipitis UCM Y-2810, compared to xylose. However, it was noted that the
lowest xylose concentration at the conclusion of the cultivation period led to a decrease in ethanol
concentration. The amount of the highest ethanol yield was 7.738 g/l, with the optimal factors being:
xylose concentration - 16.5 g/1; glucose concentration - 7.75 g/l and time - 3 days.
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THIZIELS A., MAJTbOBAHUI M. (YKPATHA, JIbBIB)
EKOJIOTTYHA BE3NEKA HASEMHUX COHSIYHUX MMAHEJIEN

Hayionanvnuii ynisepcumem Jlvgiecoka nonrimexmixka
79013, eyn. C. banoepu, 12, Jlvsis, Yrpaina, coffice@lpnu.ua

Abstract. Alternative sources of electricity are becoming more and more relevant and available
in household and industrial use. Since in the near future it will be quite difficult to meet the needs of
mankind at the expense of non-renewable energy sources, mankind is increasingly paying attention to
alternative energy, one of the most promising areas of which is solar energy.

AJBTEepHATHBHI JKepella elIeKTPOeHepTii CTaloTh BCe OUNbII aKTyalbHUMH Ta JAOCTYIHUMH Y
moOyTOBOMY 1 MTPOMHUCIOBOMY BHKOpPHCTaHHI. OCKUIBKH y HeAallekoMy MailOyTHbOMY Oyie JOCHTh
Ba)KKO 3aJI0BOJIBHATH ITOTPEOH JTFOJICTBA 32 PaXyHOK HEBITHOBITIOBAIBHUX JDKEPET €HEprii, JII0ACTBO BCE
OinbIIe 3BepTa€ yBary Ha aJlbTepHAaTHBHY €HEPIeTHKY, OJJHUM 13 HAHIepCIIeKTUBHIIINX HATIPSMKiB SKOT
€ COHSYHA CHEPTeTHKA.

CoHs4HI eNeKTPOCTaHIII i1 9ac poOOTH HE 3a0pyTHIOIOTH HABKOJHUIITHE IPHPOTHE CEPETOBHIIIE.
Ane y acmekTi yTwii3alii COHSYHHMX TMaHeJed CIOCTEepIracThCsl KapAWHAIBHO IHINA CHUTYaIlis.
YTumizanis 3Ha4HUX 00CATIB COHSYHUX MOJYJIiBHA KOHKPETHil TepuTopii MpU3BOAUTE A0 301IbIICHHS
pU3UKY 111 MicuieBoi (iopH, ¢payHu i a7 3M0poB's Jiroiel. BUTIK XiMiYHUX peareHTiB i3 yTHIi30BaHUX
MOJIYJIIB CTBOPIOE HeOe3neKy 3a0pyJHEHHsS MiICIIEBOIO IPYHTY Ta NHOBepxXxHeBHUX Boia. HeoOximgHo
BUJIUTUTH JIEKiTbKA acTEKTiB MO3UTUBHOTO BIUIMBY Ha JOBKILIA Y pa3i 301IbLICHHS] TUHAMIKYA 3aMiHU
TpaIUIiHHUX BUIIB €HEPTii COHTYHUMH €JIEKTPOCTAHIIISIMU:

Minimizauia Bukuaie CO:: HasemHi COHsSYHI NaHedl OO3BOJSIOTH 3MEHIIUTH BUKUAU
MApHUKOBUX Ta3iB y TOPIBHSAHHI 13 TPaAULIHHUMHU JPKEpElTaMu EHEprii, M0 € BaKJIMBUM KPOKOM y
00poTh0i 31 3MIHOIO KIIIMATY.

3axucrt OGiopiznomanirTs: [lpy OyIiBHUITBI COHAYHHUX €IIEKTPOCTAHINIH BaXKJIMBO BPaXOBYBAaTH
BIUIMB Oy[iBHHITBA Ha MicleBy (iopy Ta ¢dayHy, ocOOMMBO mpHu BHOOpI 3eMeNb MiJl YCTaHOBKY
MaHEJIEH.

BniiuB Ha IPYHTH Ta BOAHI pecypcu: HempaBuiibHa yCcTaHOBKA COHSYHHX ITaHEJEH MOXe
MIPU3BECTH JIO JIETpaiallii IPYHTIB Ta 3MiH Y BOJHUX PeKUMaX. BakITMBO IPOBOUTH €KOJIOTIYHI OIIHKH
niepe]; OyIiBHUILITBOM.

[lnanyroun 3aMiHy YacTHHM TIOTY)KHOCTEH  TpaaMUiHHOI  €HEPreTWKH  COHSYHUMHU
EJIEKTPOCTAaHIIIIMU HEOOXiJHO BPaxOBYBaTH PsiJ aCIIEKTiB, a caMe:

e [lepepoOka Ta yrumizanis manesneii: CoOHs4HI TaHesi MatoTh 0OMEXEHHH TePMiH eKCIITyaTaLlii,
11X yTuizailiss Moxxe BUKJIMKATH €KOJIOTIYHI MPOOJIEeMH Yepe3 BMICT y 1X CKJIaJi TOKCHYHUX PEUYOBHH.
HeoOxigHO pO3BHBAaTH MPOTpaMH E€KOJIOTIYHO Oe3MevHoi MepepoOKH BiNpanboBaHUX COHSYHHX
TIaHEJIEH.

e Eneprernyna edekTHBHICTb: BIpoBa/pKeHHS CyY4aCHHMX TEXHOJIOTIH JO3BOJISE MiJBUIIUTH
e()eKTUBHICTh TIaHEJeH Ta 3MEHIIUTH IO, HeOOXI/IHI JUIS YCTaHOBKH, 1110 TIO3UTHBHO BIUIMBAE Ha
€KOJIOTIIO.

e MiniManpHuii BB Ha JaHgmadT: COHSYHI TaHed i MOXHAa BCTAHOBIIOBATH Ha
JIeTpaloBaHNX a00 HENPHUIATHUX U CUIBCHKOTO TOCHOJApCTBA 3€MIISIX, MiHIMI3YIOUM BIUIMB Ha
CLIBCHKOTOCIIOAPChKE BUPOOHUIITBO Ta MPUPOIHI €KOCUCTEMHU.

e ArpoBonbraika: Ilin0ip crmemiasbHUX KyJabTYp Ta arpoTeXHOJOTiH, sKi O J103BOJHIN
BUPOIIYBATH I1iJ]] COHSTYHHMH ITaHEJISIMU BpOKai, BUIII HIXK Y 3BUYAHHUX YMOBaX.

[lepeuncieni acnekTH MiJKPECIIOIOTh SIK €KOJIOTIUHI MepeBaru, Tak i MOXJIHMBI PU3UKH BiX
BUKOPHUCTaHHS HA3eMHHUX COHSYHUX IaHeJIeH, HaroJIoIyI0ud Ha BaKIMBOCTI 30aJJaHCOBAHOTO MiAXOAY
1S 3a0e31e4eHHs eKOJIOTIUHOT Oe3MeKn.
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CYXUI1 M.K., HE®EJIOB B.I'., IIOJIIIIYK [O.B. (YKPATHA, JTHITIPO)

TEXHOJIOI'TA EKOJIOI'TYHO YUCTOI'O OTPUMAHHA BOJAHIO,
EJJEKTPOEHEPTIII 1 KOAT'YJISIHTIB

Ykpaincoxuii oeporcasnuii ynisepcumem HayKu i mexHon02ill
49010, eyn. Jlazapsna, 2, /[ninpo, Ykpaina, yu.v.polishchuk(@gmail.com

Abstract. The paper presents the concept of simultaneous production of hydrogen, electricity and
coagulants for water purification. It consists in the electrochemical production of hydrogen by dissolving
household and industrial waste of electronegative metals, such as aluminum in an alkaline or iron in acid
medium. Hydrogen is obtained in an electrochemical reactor, which uses a soluble anode, and hydrogen
is released at an additional cathode made of a material with a low value of H, release overvoltage. The
anode dissolution products, after additional processing, can be used as coagulants in water treatment
processes.

Sk oJMH 3 HalIepPCIIEKTUBHINIIMX BapiaHTIB, CIPSIMOBAaHHUX Ha 3HW)KEHHS TEXHOT'€HHOTO TUCKY Ha
Oiochepy 3emiti, MPOMOHYETHCS BOJHEBA CHEPreTMKAa — 3aMiHa a00 3MEHIICHHS BUKOPHCTaHHS
BUKOITHOT'O BYT1JUIS T2 BYTJIEBOJHIB SIK €HEPTOHOCITB. 3aCTOCYBaHHS BOJIHIO 00YMOBICHO HOTO BUCOKOIO
TETUTOTBOPHOKO 3AATHICTIO; YTBOPEHHSM Yy TIPOIECI 3TOpPSHHS TapiB BOJH, SKi He 30UIBIIYIOTH
KapOoHizallii aTMochepu.

OTpuMaHHS BOJHIO MOXKJIUBE JCKUIBKOMa CIOocO0aMHu: 3 TMPHUPOJHOTO Tazy, Byriuis ado
SJIEKTPOITi30M BoIH. JIBa mepii criocoOH CyNMpOBOIKYIOTECS YTBOPSHHSM BYIJIEKHCIIOTO Ta3y, IO 3
TOYKH 30pYy €KOJIOTIYHOTO HABAHTAXKEHHS € HeNPUUHATHIM. ENeKTpoti3 Bou BUMarae 3Ha9HUX BUTPAT
eJIEKTPOCHEPTii Ta € EHEePreTHYHO HeeQEeKTHBHUM. BUKOpHCTaHHS IS ENEKTPOJI3y «3EIeHOi»
EJICKTPOCHEPTii 00YMOBIIIOE BIICYTHICTh CTa0IIbHOCTI BUPOOHUIITBA BOJHIO.

Hamu 3ampomoHOBaHO 1 pO3pOO0NIEHO €NEeKTPOXIMIYHY TEXHOJOTiI0 OJHOYACHOTO OTpHUMAaHHS
BOJIHIO, €NIEKTPOCHEPrii Ta KOaryJIsHTIB Ul OYMINEHHS BOAM. BoHa monsrae B OTpHMaHHI BOJHIO
PO3UMHEHHSIM B JIY’)KHOMY CEPEJOBHIIN MOOYTOBMX Ta BHUPOOHWYMX BIJXOJMIB €JICKTPOHETaTUBHUX
METalliB, HANpPWKIAJ, ajioMiHilo. BomeHb OTPUMYIOTH B ENEKTPOXIMIYHOMY PEaKTOpi, B SIKOMY
QTIOMIHIH BUKOPUCTOBYETBCS SIK PO3UMHHUI aHOJ, a BOJICHb BUJAUIAETHCS HA JOJATKOBOMY KaToli 3
MaTepiajy 3 HU3bKUM 3HaYCHHSIM rnepeHanpyru BuaiieHHs H,. [ToTeHiian aioMiHito, 0 pO3YHHSIETHCS
y JIy’)KHOMY CEepPEIOBHIIl, CTAHOBUTH OJin3bKo -1,2B, a moTeHMian BUAIICHHS BOAHIO npuoau3Ho -0,8B.
TakuM YHMHOM, pEaKkTOp IMPAIIOE K XIMiYHE JDKEPEJIo CTPyMy 3 Hanpyrot 01amu3bko 0,4 mpu miisHOCTI
crpymy 10 0,2A/cm>.

[Tpu po34yrHEHHI aJTIOMIiHIIO B TY)KHOMY CEPEIOBHIL YTBOPIOETHCS AIOMIHAT JIY)KHOTO METaITy,
KU B pe3yNIbTaTi Tipoizy 3a MmetooM baiiepa mepeTBoproeThCs Ha TiApoKcH T amtoMiHito. ['igpokcu
AITIOMIHIIO € BIIOMHM KOaryJsIHTOM y Ipomuecax BoAOmiAroroBku. OKpiM TOro, miciisi TepMooOpoOKu
T1IPOKCHU]T ATIOMIHIIO MOKe OyTH CHPOBUHOIO JIJIsl OTPUMAaHHS aJTFOMIHIIO.

VY npyromy BapiaHTi, MaTepiazoM pO3YMHHOIO aHOy € OpyXT 3aii3a. IIpu 3acTocyBaHHI KHCIOTO
SJIEKTPOJIITY BEIMKOI KOHIIEHTPALil Ta 0JaTKOBOTO KaToMy 3 MaTepialliB MiArpyNy IUIATHHA MOYKHA
OJTHOYACHO OTPUMYBATH BOJICHb Ta EIEKTPHYHY €HEprito 3 Harpyroro 0mu3bko 0,4B. [Ipote BriydeHHs
10HIB 3aJ1i3a 3 PO3YMHY IIPU ILOMY YCKIIAIHEHO.

[Tpy BUKOpHCTAaHHI KUCIHUX XJIOPUIHUX PO3UHHIB MAJIMX KOHIEHTPAIIN U1l OTPUMaHHS BOJHIO 3
I'yCTUHOK cTpyMy Oibine 0,05A/cM? moTpiOHa 01aTKOBA ENEKTPOEHEPT s, TOOTO PEAKTOP TPALIOE K
enextposizep. OHAK y IMX yMOBAaxX HANMpyra Ha OJMHMYHINA KOMipii mpu rycturi crpymy 0,1 A/cm?
craHoBuTh O61u3bK0 0,5-0,6 B, 110 BTpU4i MeHIIE, Hi>K IPU KJIACHYHOMY eJIeKTpoi3i (onm3bko 1,8B).

BukopucTtanHs po3BeEHUX KUCIUX XJIOPUIHHUX PO3YMHIB TO3BOJISIE BHIYYATH 3 €JIEKTPOIITY
XJIOpUIH (T1APOXIIOPHIIN) TPUBAICHTHOTO 3aJ1i3a 1 BAKOPHCTOBYBATH 1X SIK KOAryJISTHTH JJIsl OYHIICHHS
BOJIU.
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HEUYUIIOPYK T.A., JSIUOK B.B., CTAJIHUK O. (YKPATHA, JIbBIB)
BIOJIOTTYHA ®IKCALISI CO: MIKPOBOJOPOCTSIMM

Hayionanvnuu ynisepcumem Jlvsiecoka Ilonimexuixka
79013, Byn. C.bannepu, M. JIbBiB, YKpaina: tetiana.nechyporuk.eo.2021@lpnu.ua

Abstract. Climate change caused by carbon dioxide (CO2) emissions is one of the most important
topics of concern in science, the environment, and the global economy. Carbon dioxide emissions have
increased dramatically in recent years, and this trend is likely to continue with a projected increase in
both global energy consumption and CO2 emissions of 51% in 2050 compared to 2005. To mitigate the
negative consequences, the strategy of reducing bio-CO2 emissions is receiving more and more attention
as an environmentally friendly method. In this regard, microalgae have attracted worldwide attention
due to their exceptional growth rate, resistance to harsh environments, and low production cost.

MikpoBOAOPOCT] BifirpaioTh BH3HAYalbHY pOJb Yy PETYIIOBaHHI KIiMary Hamoi IUIaHETH.
®doTocHHTE3 € OCHOBOIO MiKpoBomopocTeil mist (ikcamii Ta 30epiranas CO,. B imeanpHHX ymoBax
MIKpOBOZOPOCTI MOXKYTh OyTH B 50 pa3iB e()eKTUBHIIIMMHA Hi)K Ha3eMHI POCIHHH, aJKe Ti 3MEHIIYIOTh
BUKUY BYIJICIIO Jiniie Ha 3-6%.

BaxnupuM € Te, o0 BUOPATH BiIOBIIHI BUIU MIKPOBOIOPOCTEH AJIs TOCSTHEHHS €()EKTUBHOTO
nporecy (ikcamii. Pi3Hi THmM MikpoBomopocTed MmaroTh pizHy (ikcamito CO,. Ha nmanmii wac
Halle(pekTUBHIIIOW B MOTIMHAHHI Byriekucnoro ra3y € Chlorella vulgaris. L{s MikpoBomopicTh 31aTHa
JIy’Ke IIBUAKO PO3MHOKYBATHCS, CTBOPIOIOUM BENHMKiI Oiomacu 3a KopoTkuid vac. Lle nosBomsie ii
normuHaTy 3HadHi 00csaru CO,. Mae BUCOKY e(heKTHBHICTh POTOCHHTERY, IO O3HAYAE, 1[0 BOHA 3/[aTHA
MIEPETBOPIOBATH COHSYHY €HEPTil0 B OPTaHIYHY PEUOBHHY Ta KUCEHb IIBHIIE 32 iHII pocnuHU. Kpim
toro Chlorella vulgaris Mo)ke aganToByBaTHCh JI0 Pi3HMX YMOB CEPEAOBUIIA, IO JO3BOJISIE BUPOLTYBATH
iX y pi3HUX perioHax i HaBiTh B €KCTPEMAIBHUX YMOBAX, aJKe I KyJIbTypa MIKpOBOIOPOCTEHl 31aTHA
BIDKUBATU TIpH Temneparypax no 47°C, 3 HaWBHUIIOIO cepeqHBOI0 MBUAKICTIO pocTy nipu 37°C. Ilpu
BUCOKIii Temneparypi abo IpsMOMY COHIII LIeH BU BOAOPOCTEH Mae BHINMKA BUXij JimiaiB Ha 44,51%
MOPIBHSHO 3 KIMHATHOIO TEMIIEPATYPOIO.

MikpoBOIOPOCTI MOXKHA JIETKO iHTETpyBaTH B €(heKTUBHUH 1 MacITaOHUI KPYTOBHA MPOIEC 3
HYNbOBUM BUKUAOM C, siKuil BUKOpUCTOBYE ixHIO (ikcanito CO; i MOXIMBOCTI BiTHOBJIEHHS CTIYHUX
BOJI 1 O/IHOYACHOTO BUKOPHCTAHHS iX BIIXO/IB SIK JKEpea eHeprii Ta Gionanrsa A7l OTpUMaHHS €Heprii.

[Hoemnannas @ikcamii CO, 3 AUMOBUX Ta3iB, BUIAIEHHS JOMIIIOK 3i CTIYHMX BOJ, Ta
KyJBTUBYBaHHS MIKPOBOIOPOCTEH Yy CTIYHMX BOAax 1 BUPOOHHMITBO OiOMacH 3 BHUKOPUCTAHHIM
MIKPOBOZIOPOCTEH MOXKE HE TIJIbKHA €KOHOMIUHO KOHKYpyBaTH 3 CCS, ajie Takox OyTH 0araroo0ilsouor0
anbpTepHaTUBOIO BiIoBIOBaHHIO CO).

Ilepcnexmusu. B ocTaHHI POKH MIKPOBOAOPOCTI CTalHM TapsSdol TOYKOK JOCIiKEHb, 1
3’SCyBaHHS T€HOMIB MIKPOBOIOPOCTIB JOCSIIIO 3HAYHOTO MPOTPECY B OCTaHHE ACCATWIITTA. Byio
po3pobieno Hoei mTamu Chlorella vulgaris Taki, sik: Chlorella vulgaris ESP — 31 283 1 359, BianosiaHo,
AKi ctany me epexkTuBHIUME B monmuHaHHI CO».

[[o6 mpuckopuTH pearizallito MacTady MOTTMHAHHS BYIIIEII0 MIKPOBOAOPOCTIMH, MOTPiOHO
crpusaty TexHouorisaM ¢ikcarii CO, MiIKpOBOIOPOCTIMU. BUXOISA4YM 3 1[bOIO, TEXHOJIOTIS MOTTTMHAHHS
BYIJIEIF0 MIKpOBOAOPOCTEH TOTpeOye iHHOBAIiW Ta BIOCKOHAJCHHS BIAMOBIAHO JO HACTYITHUX
ACIEKTiB: BUKOPUCTAHHS BiAMOBIIHUX TEXHOJIOTIN i1 BUOOPY OUNbII epeKTUBHUX IITaMiB, MpOLECy
BUPOIIyBaHHS MIKPOBOJOPOCTEH Oiisi TEIUIOBMX YW aTOMHHUX CTaHIli, aJhke, Io-TepIie,
MIKpPOBOZIOPOCTI 3MOXKYTh 3pa3y BiositoBard CO; 3 BUKHIIB, TO-APYTe, TEIUIO, SIKE BOHU CKUIAIOTh, 10
75% Morke OKpUTH NOTpedy B TEILT, Sika HeoOXiAHa JIJIsl BUPOLILYBaHHS BOJOPOCTEH.

BucHoBku. MiKpoBOAOPOCTI € HaI3BUYaHO BaXXJIMBUMHU opranizMamu Juis ikcanii CO; 3aBAsIKH
iXHI BHCOKIM TMPOIYKTUBHOCTI, 3IAaTHOCTI aJanTyBaTUCs JIO PI3HOMAaHITHMX YMOB 1 MOXIIMBOCTI
BUKOPHCTaHHS B IPOMUCIIOBUX Mpolecax. Bonu 31aTHi cyTTeBo 3MeHIINTH KibKicTh CO; B atMocdepi,
10 pOOUTH TX BXJIMBUMHU JIJII OOPOTHOM 3 TIIOOATFHUM MOTEIUTIHHSM Ta 3MiHOIO KiiMarty. [loganbmi
JIOCIII/DKEHHST B Trajy3i OIOTEXHOJOril Ta TEeHETHMKH MOXYTh 3HAYHO IMiJABMIIUTH €()EKTUBHICTh
BUKOPHUCTAHHS MIKPOBOIOPOCTEH Y MalOyTHIX €KOJIOTIYHUX 1 IPOMHUCIOBUX MTPOEKTAX.
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KI3€€B M.JL., HPOLIEHKO C.b., KPABYEHKO H.B., HOBUIIbKA O.C.,
JIEBEJIMM M.B. (YKPAIHA, PIBHE)

OIIHKA EISOHOMI‘IHOi E®EKTUBHOCTI BYIBHULITBA BIOT'A30BOI
CTAHIII HA KAHAIIBAOIMHUX OYUCHUX CIIOPYJAX M. JIbBIB

Hayionanvuuii ynieepcumem 800H020 20cnodapcmea ma npupoOOKOPUCTYEAHHSL
33028, syn. Cobopna, 11, Piene, Ykpaina; m.d.kizieiev@nuwm.edu.ua

Abstract. The results of the analysis of the efficiency of the adjusted project of the biogas plant
for the production of electricity and thermal energy from the sludge produced at the Lviv WWTP are
given. Loans and grants from international financial institutions and money from the Lviv City Council
are used to implement the project. In the new investment project, an ego financial model was built, and
indicators of its economic efficiency were determined. The necessity of the proposed measures for the
successful and timely completion of the started construction is substantiated.

OCHOBHOIO METOIO POOOTH € eKOHOMIYHA OIfiHKa €()eKTUBHOCTI BUPOOHHUIITBA €Heprii i3 cymimri
ocajly TIEpBUHHMX BIJCTIHHUKIB Ta HAUTUIIKOBOTO aKTHBHOTO MYNy aepOTEHKIB HA KaHATI3aIiiHHAX
ouriciux cnopyaax (KOC) m. JIBiB. IlignpueMcTBa BOMOMPOBIAHO-KAHATI3ALIHHOTO TOCIOAAPCTBA
(BKT") HecyTh 3HauHi BUTpaTH Ha eleKTpoeHeprito Ta Teruio ans podoru KOC. Tomy Gararo Takmx
MiAIPUEMCTB B YKpaiHi B3AJIM KypC HA IMIJBUIICHHS eHeproeeKTUBHOCTI. MOXIHMBICTh peamizarii
eHeproedektuBHIX MpoekTiB Ha KOC mocrana 3aBOsSKy 3alpoBaKEHHIO «3€JIEHOTO» TaphUdy Ha
EJICKTPOCHEPTiI0, BUPOOJICHY 3 0iorasy, 1o CTUMYIIOE BIPOBAHKEHHS 010ra30BUX YCTAaHOBOK i pOOUTH
TEePMiH OKYITHOCT] TaKUX MPOEKTIB IPUHHATHUM JIJIS 32 Ty9ICHHS 1HBECTHIII.

Y nonepenni poku mBezchki kommnaHii «SVEKO International» (y 2008 poi) Ta «kxABANOR AB»
(y 2015 powi) mpoBenu AOCTIDKEHHS Ta PO3POOMIHM TEXHIKO-€KOHOMIUHI OOTpYyHTYBaHHS ISt
OyniBHuITBa Oiora3oBoi ycraHoBku Ha IbBiBChkHX KOC, a TOB «TEKOC» (M. Kuis) y 2016 pori
po3poduno inBectuniitHuii poekT (II1) «PexoHCTpyKIis ounMcHUX cropyn Ta OyMiBHHIITBO CTaHIIT
nepepoOKy MYy JIJIsi OYMCTKH Ta YTUJII3allii CTIYHUX BOJ i BUPOOHMIITBA Oiora3y Jis KOTeHepallil y M.
JIsBoBi». B npomy II1 3po0nieHa ekOHOMIUHA OIliHKA 3alpONOHOBaHUX (NiIHAHCOBUMH YCTaHOBAMHU
KpenuTiB Ta rpaHTty. BimHocHO HmM3bKa edexTuBHICTH III 0OyMOBIE€Ha HasSBHICTIO B HBOMY, KpiM
Oiora3oBoi craHIlil, 00’ €KTiB, [0 MMOB’s13aHi 3 pekoHCTpyKIliero KOC, a Takok THM, 110 [T BUILIAT 110
KpenuTax Tapud Ha BOJOBIIBEACHHS HE ITiIBUIIYBABCS.

IIpoekT mepenbadaB CTBOPEeHHS 010ra3oBOi yCTAHOBKM Ui 30pODKYBaHHS CHPOrO Ocamgy Ta
HaJIMIIKOBOTrO akTuBHOro Myiry Ha KOC 1 BuKopucTanHs 6iorasy Juisi BAPOOHHLITBA €NEKTPOeHEpri 1
Temia B KOTeHepaliiHuX yCTaHOBKax. ENeKTpoeHeprito nepeadadanocs pealizoByBaTH 3a «3EICHUMY
TapruoM, OCHOBHY YaCTHHY TEIJIOBOT €Heprii — Al miAirpiBaHHA Ocady B METAaHTEHKAX, a 11 HaJJIUIIOK
— I71s1 OTaJIeHHs Ta rapsiyoro BoponoctayanHs B Oyaisisax KOC 1 y BupoOHHYMX Iporiecax.

IaBectuii Ha cymy €3 1,5 MiTH. Tepedadanocs: OTpUMary 3a paxyHok kpeautis — €15 muia. €E6PP
ta €5 miua. HEDKO, rpanty ®onny ESP — €7,5 mun. Ta €4 muiH. Big JIBBIBCBKOT MICHKOI pajiu.
Peamizanis [Ipoexty mouanacsi y 2017 porti. [lepmri Tpanmi kpenuti Ta rpanty Hagidmum y 2021 1 6ymu
npusynuHeHni y 2022 pori yepe3 BToprHeHHs pocii. BpaxoBytoun pesymsrat II1 2016 poky Oys
nepersiHyThi ckiiaa cropy [IpoekTy 1 BUIydeHi 3 HbOIO Ti 3 HUX, SIKI HE 1al0Th EKOHOMIYHOTO €(eKTY,
Ta npuiiHATa edexkTuBHima TexHosoria koHcopuiymy «RIKO-CAMBI» i3 nonepeaniM o0poOieHHIM
ocaJly METOZIOM TepMidHOro riapomisy. st Hel po3pobiieHa mpoeKTHA JOKyMeHTauis Ha cymy €75 MIIH.
OTtxe morpeba y 30inbmieHH] iHBecTHIINH y [IpoekT cknanma €43,5 MIH., SKi TUIAHYETBCS OTPUMATH
YacTKOBO 32 PaxyHOK JOJATKOBHUX TPAHTIB, TapaHTii SKUX Bke oTpuMaHi. Takox «JIbBiBBOmOKaHam»
3MIiHMB KOHIIETIIiI0 BUKOPUCTAHHS BHPOOJIEHOI Ha Oiora3oBill CTaHLil eNeKTpOeHeprii — juiie yis
BHyTpimHIX 1oTped KOC, Ta o0ciyroByBaHHS KpEeIUTIB — NUISAXOM IJIBHIIEHHS Tapudy Ha
BOJIOBI/IBEJICHHS 3a PaXyHOK BKJIFOUEHHS IHBECTHUIIIHOI CK1amgoBoi. J{ist IbOoro HEOOXiAHO 3BEPHYTHCS
B HKPEKI], sixa, mounnatoun 3 2023 poky, peKOMEHIY€E BKIIIOUaTH MOKa3HUKH 1HBECTULIHTHUX TPOEKTIB
B InBecTHmiiiHi nmporpamu mignpuemcts BKI. Uepes 1ie BuHuKIa HeoOXiaHicTh akTyamnizamii 1T 2016
poky. IIpu po3pobienni HoBoro II1 BpaxoBaHi Haaxo/keHHs 1 BuTpaTu KowTiB [Ipoekty y 2017-2024
pp. 1 JOBeneHa MOXKJIMBICTh NOTALICHHS KPEOUTIB 1 BiZICOTKIB IO HUX BYACHO 32 YMOBH OTPUMAaHHS
JIOAATKOBUX TPpaHTiB y cymi €15 MuH. 1 migBuineHHs Tapudy Ha BOIOBiIBEACHHS IS IOPUINYHUX OCi0
Ta HACEJIEHHSI TPOTATOM IePiojy BUILIAT 110 KPeInUTaXx.
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PSICHA O.B., TUMOILEHKO I''A., TOJICTOHOI'OB [I.P.,
HOBIKOB M.T. (YKPAIHA, CYMN)

THHOBAIIIL U151 BITPOYCTAHOBKH 3 HU3bKUMHU OBEPTAMU

CymcoKuil HAYiOHANbHUL a2PapHUtl YHigepcumem
40000, syn. I'epacuma Konopamwesa, 160 Cymu, Vrpaina, admin@snau.edu.ua.

Abstract. The researched development is an innovative solution for an electric generator intended
for operation in wind turbines with a low rotation speed. Wind power stations (WES) operating at low
speeds are equipped with electric generators capable of operating at low rotation frequencies. The most
common types of such generators are asynchronous with a multipole rotor and synchronous generators
with permanent magnets. An innovative type of control for electric generators is control based on
intelligent systems. Such systems use technologies such as machine learning and artificial intelligence
to analyze data and predict the operation of the power generator. This allows for more effective
management compared to traditional approaches.

BitpoeHepreTuka € OfHWUM i3 HaWOUTBII MEPCHEKTHBHUX HAMpPAMIB Yy cdepi BiIHOBIIOBAHOI
enepretuku. [Ipore BiTpoBi enextpoctanmii (BEC) maroTe meBHI 00MeXEHHs, TOB'sI3aHiI 3 iXHBOIO
ekcrutyaTaifiero. OHUM i3 TaKUX € Te, 10 BITEp HE € CTa0IbHUM JIKEPETIOM SHEprii — HOro MBUIKICTh
1 HampsIMOK MOXXYTh 3Ha4HO BapiroBaTucs. Lle 3ymoBmioe HeoOximHicTe TOro, mo6 BEC mormm
(GYHKIIOHYBAaTH Ha HU3bKUX 00epTax i e(eKTUBHO BUPOOIIATH €NEKTPOCHEPTiI0 HaBiTh IPH HEBEJIHKIH
MIBUIKOCTI BITpY.

ACHMHXPOHHI TeHEpaTOpH 3 0araToMoIIOCHUM POTOPOM MalOTh KiJIbKa BRXKJIMBHX TIEpPEBar, cepes
SKHUX [IPOCTOTAa KOHCTPYKILIi Ta BiIHOCHO HEBHCOKa BapTicTh. OJHAK BOHU TAKOXK XapaKTEPU3YIOTHCS
MIEBHUMH HEJIOJIIKaMH, TAKMMH K HU3bKa e(DEKTHBHICTh 1 HECTAO0UIbHUH KOC(DILIEHT MOTYKHOCTI.

EQexTuBHICT TakMX TEHEpaTopiB 3a3BHYail CTAaHOBUTH OMM3bKO 83%, IO MOSCHIOETHCS
BUKOPUCTAHHIM MOBITPSHOTO 30y/DKEHHS, sSKEe CTBOPIOE 3HauHe TepTs. Kpim Toro, koedimieHT
MOTY)KHOCTI B aCHHXPOHHHX TeHepaTopax 3 0araTOIONIOCHHM POTOPOM € HECTaOITbHUM 1 MOXKe
3MIHIOBATHCS 3aJISKHO BiJI IIBUIKOCTI BITPY.

CHHXpOHHI reHepaTtopu 3 IMOCTIHHMMH MarHiTaMud MaroTh HU3KY II€peBar, TaKUX sK BHUCOKA
e(eKTUBHICTh Ta CTaOUIbHUN KoeQillieHT moTykHOCTI. OnHak, iX HEJOoJiKaMu € BHIIa BapTiCcTh 1
oOMexeHHid Jiama3oH 4acToT o0epTaHHA. EQeKTHBHICTh TakWX TeHepaTopiB 3a3BHYail CTAHOBUTH
05u3bK0 92% 3aB/ISKH BHKOPUCTAHHIO IEKTPOMArHITHOTO 30y DKeHHS 3 HU3bKUM KOe(illiEHTOM TepTsI.
KpiM Toro, CHHXpOHHI reHepaTOpH 3 MOCTIHHUMU MarHiTaMH MiATPUMYIOTh CTaOlTbHHUN KOe(hilieHT
MOTY)KHOCTI, SIKMI HE 3MIHIOETHCS 3aJISKHO BiJI IIBUIKOCTI BITPY.

OcHOBHMMH TpoOJIeMaMH iCHYIOUHX €JIEKTPOr€HEpaTopiB Uil BITPOYCTAHOBOK 3 HHU3BKHMHU
o0epTaMu € TaKi:

1.Hu3pka eeKTHBHICT aCHHXPOHHHUX T'€HEPATOPIB 3 0araTOMOMIOCHUM POTOPOM, LI0 0OMEKY€
iX BUKOpUCTaHHS y BITpOyCTaHOBKax. X04a CHHXPOHHI T€HEpaTOPH 3 MOCTIHHAUMHU MarHiTaMu MaroTh
BUITY €eKTHUBHICTb, IX BUKOPUCTAHHS 00MEXKYETHCS OUTHIIIOI0 BAPTICTIO Ta MAJIUM J11alla30HOM YacTOT
o0epTaHH.

2.Hecta0inpHuii KOEQII€HT MOTY)KHOCTI ACHHXPOHHUX T€HEepaTopiB 3 0araToNoJIOCHUM
pOTOpPOM, SIKHH MOXE NPHU3BOJUTH [0 HECTaOLIBHOCTI eJleKTponocTadanHa. HesBakarounm Ha
CTaOUIBHICTh KOe(]illieHTa MOTYKHOCTI Y CHHXPOHHHMX T€HEPaTOpiB 3 MOCTIHHMUMH MAarHiTamH, IXHs
BHCOKA BapTICTh 1 0OMEXEHHI Jiama3oH 00ePTiB 3aIUIIAI0THCS BEIMKOIO MTPOOIIEMOFO.

[IpuknagomM iHHOBAIlIHHOTO YNPAaBIiHHS € CHCTEMa, PO3po0iieHa KommaHiero Siemens. Bona
BUKOPUCTOBYE MalllMHHE HABYaHHS JUIS MPOTHO3YBaHHS IMIBHIKOCTI BITPY Ta iHIHKX (HaKkTOpiB, L0
BIUIMBAIOTh Ha pOOOTY TeHepaTopa. Ha 0CHOBI ITUX MPOTHO31B CHCTEMa aBTOMATUYHO KOPHUTYE POOOTY
reHeparopa, CTBOPIOIOUM ONTUMaJIbHI YMOBH AJis Horo (yHKuioHyBaHHs. [lepeBaru 1iei cuctemu Hax
TPaIUIIHHAMH METOJIAMH YIIPABIIiHHS BKIIOYAIOTh:

1.binbi TOUHE MPOrHO3yBaHHS POOOTH, IO TO3BOJISIE 3MEHIIIUTH BTPATH €HEPTii.

2.ABTOMaTHYHE PETYJIOBaHHS, SIKE MiIBUIIYE e(EKTHUBHICTh BUKOPUCTAHHS €HEPTil BITPY.

3.3HMKEHHS eKCIUTyaTaliiHIX BUTPAT 3aBASKH ONTUMI3allil MPOIIECiB Y PEKUMI PEabHOro Jacy.

Herpamuuiiini  mkepena eHeprii CKIajal0Th CydacHY OCHOBY CIIEKTPOCHEPIeTUKH, SKi
noTpeOYIOTh BUBUEHHS 1 YAOCKOHAJICHHSI, BPAXOBYIOUM iHHOBALi] iHTEIEKTyaJIbHOTO yHpaBiiHHs. | e
npuBesie 10 30UTbIICHHST BUPOOHUIITBA €JIEKTPOCHEPTIl Ta 3MEHIIUTh 3aJICXKHICTh BiJI iIMIIOPTOBAHHX
EHEePrOHOCITB.
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SHEVCHENKO D., HORAK Y., OBUSHAK M.,
PYSHNA D., SOBECHKO I. (UKRAINE, LVIV)

ECOLOGICAL UTILIZATION OF PHARMACEUTICAL PRODUCTS
AS AN NON-TRADITIONAL ENERGY SOURCE

Lviv Polytechnic National University
79013, % St. George's Sq., Lviv, Ukraine; dmytro.s.shevchenko@Ipnu.ua

Abstract. The problem of incomplete wastewater treatment of expired pharmaceutical products
causes environmental pollution. Combustion is a safe alternative to their utilization. The availability of
reliable combustion energy data will ensure optimized calculations of the heat exchange process for
technological purposes.

Utilization of expired pharmaceutical products by combustion solves the problem of
environmental pollution. Part of pharmaceutical compounds may not be completely removed in the
process of wastewater treatment, which leads to the release into the environment and causes the
emergence of drug-resistant bacteria. The approach to transforming pharmaceutical products into a
source of energy minimizes this harm, thereby supporting the trend of “energy efficient technologies”.
Every year, new organic compounds with a wide range of physical and chemical properties are
synthesized, which must be eventually recycled or utilized. Among them are 3-(1,5-diaryl-1H-pyrrole-
2-yl)propanoic acids (Fig. 1), which are pyrrole derivatives capable of exhibiting biological activity and
are potential components of drugs with predetermined pharmacophore properties. However, the lack of
reliable information about their combustion energy values (A.H3og, kJ/mol) does not allow optimizing
technological calculations for an efficient heat exchange process involving these compounds as an
unconventional energy source.

OH
Figure. 1. Structure of 3-(1,5-diaryl-1H-pyrrol-2-yl)propanoic acids:
R = H; Ph; 4-CHsPh; 4-OCHsPh; C4Ho; 2-Furylmethyl; 3-Pyridyl; Allyl.

For this purpose, we conducted a series of experimental studies using the combustion calorimetry
method with a precision combustion calorimeter B-08-MA with an isothermal shell (= 0.003 K) and a
static calorimetric bomb. The energy equivalent of the calorimetric system (W = 10347+7 J/V) was
determined with an accuracy of +0.07 % by burning reference benzoic acid of grade K-1. At the
beginning of the experiment, all acid samples were ground in a chalcedony mortar, tableted, and placed
in a platinum cup. Then the tablet was tied with a cotton thread. The cup with the tablet was placed in a
calorimetric bomb, which was filled with oxygen to 30 atmospheres. In each experiment, the samples
were burned by discharging capacitors through a nichrome wire, which ignited a cotton thread. After
each experiment, a quantitative gas analysis of combustion by-products was performed to detect the
presence of mono- and dioxide, soot, and nitric acid. The amount of carbon dioxide formed during
combustion was determined by the standard Rossini method with an accuracy of £2-10** g. The presence
of HNO; was determined by titration with 0,1 N KOH. The amount of soot formed on the walls of the
platinum cup after the acid burning experiment was determined by weighing with an accuracy of £5-10
6 g Thus, the determined combustion energies (Table 1) can be used for the technological purpose of
optimizing thermal processes, and are also an environmentally friendly option for the utilization of
expired pharmaceutical products that would otherwise accumulate in the environment.

Table 1

Combustion energies of the studied compounds (kJ/mol)

Substitute R H Ph 4-CH3Ph 4-OCH3Ph C4Ho 2-
Furylmethyl

AH%s  |-6595,6+2,3|-9618+3,5|-10226,5+3,1 | ~10120,8+4,2 |-9218,3+4,3 |-9083,9+3,0|-9140,2+4,6 |-8405,6+2.8

3-Pyridyl Allyl
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KULKO T., BODUNOV V., TERNOVSKYI R. (UKRAINE, CHERNIHIV)

TOPOLOGICAL TASK OF DISTRIBUTED GENERATION PLACEMENT
ACCORDING TO ENERGY-SAVING CRITERION

Chernihiv Polytechnic National University
14035, Shevchenko str., 95, Chernihiv, Ukraine; cstu@stu.cn.ua

Abstract. It is suggested to use the topological task (TT) for select the placement of distributed
generation (DG). A TT can't be solved by methods of functional analysis, because it is a problem with
variable parameters. It is shown that TT can be described analytically, provided that the conduction
cross sections are unchanged in the domain of admissible solutions. This situation will be observed with
considerable resistance of the power electrical system source both at autonomous feeding of consumers
from DG, and at work of DG in parallel with the power system. Changing the cross sections of
conductors due to the implementation of technical limitations on emergency modes causes the first-
order gap in the target function. This should be taken into account when making a final decision on the
placement of the DG.

Increasing the efficiency of electricity supply to consumers and reducing the negative impact on
the environment in the conditions of scarce resources is possible due to the introduction of DG, modern
methods of managing the operation modes of electrical installations and the rational placement of
electric energy objects on a plan of area.

The topology of the electric network is proposed to understand as the space-geometric location of
the set nodes of the electrical network and the connections between them fixed on the plan. This
interpretation corresponds to the mathematical content of the identification the centers of electrical
loads; therefore this task can be called the TT of the electric network.

As target function we suggest to use the annual losses of active power during transmission over a
three-phase power grid:

n
AW =33 1o b Tz (8760 =Ty ) . (1)
i=1

On the fig.1 are shown simulation results of criteria function surface.

Fig.1. The electricity losses in electrical installations of the section electrical network

As can being seen, the electricity losses surface has the function break. It appears owing to the
change in the cross section of the wires due to the technical limitations of the fault current. On the other
side TT can be described analytically, provided that the conduction cross sections are unchanged in the
domain of admissible solutions. This situation will be observed for the considerable resistance of the
source of the system as with the autonomous feeding of consumers from the DG, as well as the work of
the DG in parallel with the power system.
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KICHURA D. (UKRAINE, LVIV)

PROSPECTS OF RENEWABLE AND NON-TRADITIONAL
ENERGY SOURCES IN UKRAINE

National University “Lvivska Polytechnic”
12, Stepana Banderu Str., Lviv, 79013, Ukraine; dariia.b.kichura@lpnu.ua

Abstract. Today, many countries of the world are intensively increasing the share of renewable
energy sources in the energy balance. Such alternative sources of energy as solar, wind, energy systems,
using the possibilities of biomass of various origins, production of biogas from landfills of household
waste, geothermal installations, etc. are widely used. A characteristic feature of Ukraine's modern energy
industry is the development of ecologically clean energy based on non-traditional and renewable energy
sources. In order to assess the energy potential of energy from renewable and non-traditional sources
and establish the possible volumes of its practical use and the volumes of replacement of traditional fuel
and energy resources, there is a division into three types: general, technical and expedient-economic.

Ukraine has powerful wind energy resources: the annual technical wind energy potential is 30
billion kWh. As a result of the processing of statistical meteorological data on the speed and repeatability
of the wind speed, the territory of Ukraine was zoned according to wind speeds, and the specific energy
potential of the wind at different heights was determined according to the zone zones. The given data
are basic for the implementation of wind power equipment and are intended for use by designers of wind
power facilities to establish the optimal power of wind units and back energy (electrical or mechanical)
for its effective production in a specific area. In the conditions of Ukraine, with the help of wind turbines,
it is possible to use 20% of the annual volume of wind energy that passes through the cross section of
the surface of the windmill. The average annual amount of total solar radiation entering 1 m of surface
on the territory of Ukraine ranges from 1,070 kWh/sq.m in the northern part of Ukraine to 1,400 kWh/m
in the rest. The potential of solar energy in Ukraine is high enough for wide implementation of both heat
energy and photoenergy equipment in almost all regions. The term of effective operation of solar energy
equipment in the southern regions of Ukraine is 7 months (from April to October), in the northern
regions it is 5 months (from May to September). Photoelectric equipment can be operated efficiently
throughout the year. In the climate-meteorological conditions of Ukraine, the use of flat solar collectors,
which use both direct and scattered solar radiation, is effective for solar heat supply. Ukraine has
powerful hydropower resources of small rivers the total hydropower potential of small rivers is about
12.5 billion kWh, which is up to 30% of the total hydro potential of all rivers of Ukraine. A database
has been created on the distribution of the energy potential of small rivers in the regions of Ukraine. The
main advantage of small hydropower is the cheapness of electricity generated at hydroelectric power
stations; the absence of a fuel component in the process of obtaining electricity when implementing
small hydroelectric power plants gives a positive economic and environmental effect. Ukraine has
significant resources of geothermal energy, the total potential of which in the state support program for
the development of non-traditional and renewable energy sources and small-scale hydro- and thermal
energy is estimated at 4,380 kWh per year, which is equivalent to fuel reserves of 5010 tons of fuel.
In addition, resources of heated underground water, which are extracted with oil and gas by operating
wells of oil and gas fields, can be attributed to promising for use on an industrial scale. The energy
efficiency of bioenergy is high enough to allocate it to a separate direction of the energy economy; in
Ukraine, there is sufficient energy potential of almost all types of biomass and a scientific, technical and
industrial base is necessary for the development of this branch of energy. Indicators of the energy
potential of biomass differ from the potential of other renewable energy sources in that, in addition to
climate-meteorological conditions, the energy potential of biomass in the country largely depends on
many other factors, primarily on the level of economic activity. The main biomass processing
technologies recommended for wide implementation are: direct combustion, pyrolysis, gasification,
anaerobic fermentation with the formation of biogas, production of alcohols and oils for obtaining motor
fuel.
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KICHURA D. (UKRAINE, LVIV)
ECOLOGICAL INDICATORS OF TRADITIONAL AND RENEWABLE ENERGY

National University “Lvivska Polytechnic”
12, Stepana Banderu Str., Lviv, 79013, Ukraine,; dariia.b.kichura@Ipnu.ua

Abstract. Energy security is the state of readiness of the country's fuel and energy complex
regarding the maximally reliable, technically safe, environmentally acceptable, economically efficient
and reasonably sufficient energy supply of the state economy and population, as well as regarding the
guaranteed provision of the ability of the state leadership to form and implement a policy of protecting
national interests in the sphere of energy without external and internal pressure. In view of this
definition, the following components of energy security are distinguished: energy supply, energy
independence, environmental acceptability and social stability. It should be noted that the division into
components is conditional, so some mechanisms and strategic priorities for ensuring energy security
will be common to its various components. This is understandable due to the multifaceted nature of the
very concept of energy security, the mutual influence of its various components. The current state of
energy security in Ukraine is unsatisfactory. One of the main reasons for this is the low efficiency of
production, transportation and consumption of fuel and energy resources, the lack of an active energy
conservation policy in the country. The impact of energy efficiency measures on energy security is
multifaceted and significant, which is reflected in the state of energy security.

The main components of the global environmental problem are: complications associated with
obtaining the necessary substances, energy, and information from the natural environment; pollution of
the environment by production waste. On average, one inhabitant of the Earth throws away 1 ton of
household waste per year. The largest amount of harmful and toxic waste is produced in developed
countries (for example, in the USA — 6 times more than in other countries); disruption of information
connections in nature, impoverishment of biological and landscape diversity; deterioration of the health
of the population, the state of the economy, and social stability. The difficult environmental situation in
Ukraine, caused to a large extent by the harmful emissions of traditional energy enterprises, also requires
the implementation of energy-saving measures. There is a certain dependence between the consistent
implementation of a policy aimed at increasing energy efficiency (through the implementation of
energy-saving measures) in all areas of the national economy, and environmental protection (through a
positive impact on the environment). Effective energy consumption in the sectors of the economy and
by the population will reduce the overall use of energy resources, which will, accordingly, lead to a
decrease in environmental pollution, in particular, a reduction in gas emissions into the atmosphere that
occur in industrial processes of energy production. The improvement of the ecological state of the
environment will also be facilitated by the introduction of energy-efficient technologies, equipment,
appliances, household energy devices; the use of non-traditional and renewable energy sources,
alternative types of fuel that will ensure savings or replacement of energy resources, extraction
technologies, the production and use of which are environmentally unacceptable. Therefore, during the
planning and implementation of the policy of energy saving and increasing the energy efficiency of
production in Ukraine, it is necessary to combine these issues with the problems of ecology into a single
state policy for the development of the state's economy. Energy-saving measures should have a positive
ecological impact on the environment, and, conversely, in the process of evaluating the costs of reducing
harmful emissions, it is necessary to take into account the economic benefits from energy saving, i.e.
the payback of these costs. Problems of the industrial and fuel-energy complex. The current ecological
situation in Ukraine can be characterized as a crisis that was formed over a long period of time due to
the neglect of the objective laws of development and reproduction of the natural resource complex of
Ukraine. Structural deformations of the national economy took place in the state, during which priority
was given to the development of raw materials and mining, the most ecologically dangerous branches
of industry. If we consider this issue in more detail in relation to Ukraine, then it got an unnatural,
artificially created system of industry, where a hypertrophied high share is occupied by the mining,
metallurgical and chemical industries, consisting of "supergiants" with outdated production technologies
that are extremely material- and energy-intensive, which pollutes heavily environment.
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KEBAJIO 110., JUKYPA H.M. (YKPATHA, JIbBIB)

BIIJIMB TEXHOI'EHHO 3ABPY/THEHUX I'PYHTIB I T'YMATIB
HA PICT KYKYPY3U (ZEA MAYS L.) T'IBPUAY JOCTATOK 300 MB

JIvsiscokuil Hayionanvhuil yHigepcumem imeni leana @panka
syn. Caxcazancokoeo, 1, m. Jlvsis, 79005, Vkpaina,
e-mail: ira.boretska2017@gmail.com

Abstract. Emphasis is placed on energy culture Zea mays L. of Dostatok 300 MV hybrid. The
peculiarity of Z. mays is that it has a high potential for use in biogas production due to the significant
content of biomass and energy capacity. Z. mays can become an important source of biomass for biogas
production.

3a0pyJHEHHS IPUPOTHOTO CEPEIOBUIIIA BHACIIIOK BiliHU B YKpaiHi € OHI€0 3 0araTOrIaHOBUX
Mpo0OIJIeM OXOPOHH JOBKLLIS. BiHOBIEHHS pOIIOYOCTI TEXHOTEHHO 3a0pyAHEHUX IPYHTIB € CKJIaTHUM
HAyKOBHM 3aBJaHHSM CYYaCHOCTI, TOTPeOy€e MPOBEICHHS KOMIUIEKCY (Di3MKO-XIMIYHHX 1 O10JOTIIHIX
3axoAiB. MU JOCHiKyeMO THUTaHHS QiTopemeniamii 3a0pyJHEHUX TEPUTOPIH Ta MOXKIHMBI IIISIXU
MiJBUIIEHHS CTPECOCTIMKOCTI POCIMH Yy TEXHOTeHHO 3MiHEHMX yMoBax. Ha ykpaiHChKOMY pHUHKY
3 SIBIJTUCS TIPETIapaTH Ha OCHOBI TYMIHOBHIX 1 (DyJIBBOBHUX KHCIOT 3 HM3HKHM BMICTOM JIOMIIIIOK Ta
BUCOKUM CTymneHeM Oionoriunoi akTtuBHOCTi. L[i mpemapatm MarmTh TMOMUT B YCbOMY CBITI SIK
AHTHUCTPECAHTH 1 CTUMYJISITOPH POCTY, BOHH 3a0€3MeUyIOTh TPHUBAIy MOOLTI3aLIII0 y TPYHTI OCHOBAaHHX
eneMmeHTiB MiHepanpHOro XuBieHHA (N, P, K) i mokpamryrors BomHuii pexkxum TpyHTY. ['yMiHOBI
mpenaparu, 30kpema, rymiging Qopre € mnomipyHKIiOHAIBHAM MpenapaTtoM 3 0i03aXUCHUMH
BJIACTHBOCTSAMH, IO 3a0e3leuye aKTUBHUH PICT 1 PO3BUTOK KYJIbTYPH, (POPMYyBaHHS BHUCOKOTO 1
SKICHOTO BPOYKAlo, MiIBHIYE CTPECOCTIHKICTh POCIHH 0 HECIPHUATINBUX YMOB HOBKULIA. KyKypym3a
SK 3€pHOBA KyJbTypa IIMPOKO BHKOPUCTOBYETHCS B CLIBCBKOMY TOCIIONAPCTBI, a TaKOX MPOSBIISE
aKyMyJISITUBHUH 1 peMeaialiiHuid moTeHian; 0ioMaca KyKypya3u MOXKE CTaTH BaKIMBUM JDKEPEIIOM
JUTsl BUPOOHUIITBA Oiora3y. 3 OrJIsily Ha aKTyallbHICTh IPOOJIEMHU, METOIO TOCITI/DKEHHS OyJIO BUBUCHHS
BIUIMBY T€XHOTE€HHO 3a0pyIHEHUX IPYHTIB 1 TyMaTiB Ha PiCT €eHEPTeTUYHOI KYJIbTypH KYKypy3u (Zea
mays L.) riopuny Jocratok 300 MB.

IToanoBi mOCTIMKEHHS 3aKiafgad Ha JOCHIAHINA miasHmi cMmT. Bemwkwmit JIo6inb, mo Ha
JIeBiBOIHMHI. J{71s1 MOCTiKEHh BUKOPUCTOBYBAIIM TEXHOT€HHO 3a0pyAHEHI IPYHTH, SKi BinOupanu Oins
aBTOTpacH 3i criosryyeHHsM JIbBiB — Cambip (Ne2), 3 Tepuropii, ne Bnanm ynamku paker y 2023 poui
(Ne3) 1 3 repuropii criupr3aBoay (Ned). Konrposiem 0yB ymoBHO uncThii rpyHT (Nel). Ha migrorosieny
JUISHKY po3MipoM 1x1 M? BHOCHIIM 110 9 KT IPYHTY, BifiOpaHOro 3 BKa3saHUX TEPUTOPIii i BUCAIKyBaIK
HaCiHHA Z. mays, TIONepeHhO 3aMOYEHEe Y BOJI Ta B po3unHHI rymiding ¢opre (0,2 r Ha 1 1 Boam) 3a
cxemoio: Nel- koHTpousb (yMOBHO yrcTuii rpyHT Nel) + Z. mays; Ne2 - KOHTpOJIb (YMOBHO YUCTHH TPYHT
Nel) + Z. mays + rymiding dopte; Ne3 - TexHoreHHo 3a0pynHeHud IpyHT Ne2 + Z. mays; Ned -
TEXHOT€HHO 3a0pyaHeHuid ipyHT Ne2 + Z. mays + rymiding dopre; NoS - TexHOTeHHO 3a0pyIHEHHUN
rpyHT Ne3 + Z. mays; Ne6 - TexHoreHHo 3a0pyaHenuii rpyHT Ne3 + Z. mays + rymiding dopre; Ne7 -
TEXHOTEHHO 3a0pyaHeHuid IpyHT Ned + Z. mays; Ne8 - TexHOTeHHO 3a0pyaHeHui IpyHT Ned + Z. mays
+ rymiding dopre.

PicT € ogHUM 3 HAMBaXJIMBIIIKX MAPaMETPIB, SIKUI XapaKTepU3ye BiAMOBiAb POCIMHHU Ha CTPEC.
Pesynbrat gociipkeHb BUSIBHIIM, IO BUKOpUCTaHHs ryMidinm doprte y BapianTi Ned crpusiio
301IBLICHHI0 MOP(OMETPUYHMX MOKAa3HUKIB POCIUH Z. mays: BUCOTH NAaroHa, JOBXHHU 1 IIMPUHU
JIMCTKIiB, HATPOMA/KEHHIO OGioMacH Maibke yABidi; pOCIMHHI OyJIM CTIHKIIINME 1 MILTHILIIMMH TTOPiBHSHO
3 BapiantoM Ne3. OrpuMmani pe3ynbraTH € iHGOPMATUBHHMHU IpH PO3polIli QiTopememiaiitHux
TEXHOJIOTIH NIl BITHOBJICHHSI JErPaJOBaHUX IPYHTIB. 3aCTOCYBaHHS mpemnapaty rymiding ¢opre He
Jaio OaxaHoro eeKTy Ha pOCTOBI MMOKa3HUKH Z. 1ays, K1 pOCIH HAa TEXHOT€HHO 3a0pyTHEHOMY IPYHTI
(Bapiant Ne6 i1 Ne8). IlpoBesmeHi NOCHiPKEHHS JalOTh 3MOTY 3pOOWUTH BHUCHOBOK, IO TEXHOTEHHO
3a0pyaHEHI IPYHTH MOTPEOYIOTh AETaJLHOIO JOCIIKSHHS 1 BIIPOBAKCHHS 3aX0IiB, SAKi 3a0€3MeYrin
0 MoMinIIeHHs IXHBOIO AKICHOTO CTaHy, 30KpeMa BH3HAYCHHS ONTHUMAJIbHUX YMOB JUIS MPOBEACHHS
¢iTopemenianmii.
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BJILOK B.M., KAPAUVH M.C., TUMUVYK L.C. (YKPATHA, JIbBIB)
BIOBOJIEHB, HOBE EKOJIOTTYHE TAJINBO

Hayionanvuuu ynisepcumem «JIvgiscoka nonimexuixkay
79013, syn. Cmenana banoepu, 12, Jlvsis, Yrpaina.

Abstract. The depletion of fossil fuel reserves and their harmful effects, such as air pollution and
greenhouse gas emissions, underscore the urgent need for renewable energy sources. Hydrogen is
emerging as a promising alternative, offering flexibility and low carbon emissions. It can be produced
from various methods, including fossil fuels, natural gas, water electrolysis, and biological processes
like biomass utilization. Electrolysis powered by renewable energy is particularly notable for generating
clean hydrogen, or green hydrogen, with zero emissions. Biohydrogen, produced from biomass or
biogas, provides a sustainable approach, potentially achieving carbon neutrality when sourced from
waste materials. While 96% of global hydrogen is still derived from fossil fuels, the 2020 Hydrogen
Strategy highlights hydrogen's role in achieving climate neutrality by 2050. Utilizing local biogas for
biohydrogen production can enhance energy independence and reduce reliance on imports, offering an
eco-friendly and cost-effective energy solution. Ongoing investment in research and development is
essential for advancing hydrogen technologies and meeting sustainable energy goals.

BuuepmanHs 3amaciB BUKOITHOTO MalidBa Ta HETaTWBHI HACTIJKK HOTO CHANIOBaHHS, Taki sIK
3a0pyJHEHHS TIOBITPS Ta BHUKHUIW NApHUKOBUX Ta3iB, IMIJKPECIIOIOTh HATalbHICTh MEPEXOAY 0
BiJTHOBJIIOBAHUX JDKEpeN eHeprii. Y 3B'3KYy 3 3aTOCTPEHHSIM EKOJIOTIYHUX MPOOJeM 1 HEOOXiAHICTIO
Mepexo1y 0 CTINKUX EHePreTHYHMX PillleHb, MOITYK e)EeKTHBHUX 1 YUCTUX EHEPreTHYHMX TEXHOJIOTiH
CTa€ MepIIoYeproBuM 3aBaaHHsIM. OTHUAM i3 HAHOITBI MEPCIIEKTUBHAIX HAMPSAMKIB € PO3POOKa BOITHIO
SK aJbTEPHATUBH BUKOITHOMY NanvBy. BojeHp MOKHa pO3IIISAATH K MaJIMBO, SIKE MOEIHYE IepeBaru
BUKOITHOTO MaJIMBa (THYYKiCTh, €)EKTUBHICTh) 13 HU3bKUM BMiCTOM BYTJIEII0. BiH He BUIIsE KOJHUX
BUKHIIB 200 TTAPHUKOBUX Ta3iB i/ Yac MEePEeTBOPEHHS B €HEPTilo, M0 POOUTH HOTO MEPCIEKTUBHIM
KaHAMJATOM Ha aJbTEpPHATHBHE JKEPEJIO EHEPTii.

CyuacHi JOCHIIKEHHS aKTHUBI3YIOTbCA MJIsl CTBOPEHHS BOJHIO SIK Ba)KIIMBOIO €JIEMEHTa B
eHepreTuuHii iHppacTpykTypi. BojmeHb BUpOOISETCS 3 PI3HHUX KEpet, BKIIOYal0Ur BUKOITHE TATUBO,
MPUPOJHUIN Ta3, ENEeKTPOIi3 BOAM Ta OIOJOTiYHI MpOIecH, TakKi SIK BHKOPHCTaHHS OioMacwu.
HaiinomynsipHiluM METOAO0M 3IMIIAETHCS KaTaTiTHYHAN prudOpMIHT METaHy Ta iHIINX BYTJIEBOJIHIB,
NpOTe BiH Ma€ CYTTEBI HEAONIKH, 30KpeMa BHUCOKY BapTiCTh Ta HEraTUBHHW BIUIMB Ha HABKOJMIIIHE
cepemoBuile. Enexkrpoini3 Boau, 110 BUKOPHUCTOBYE BiZHOBIIIOBAJIbHI JpKEpena eHeprii, cTae aenani
nomyssipHimmM. Lleit nmpouec BupoOIsie ynMCTU BOAEHBb 1 KUCEHb, HE 3aBIAIOYM LIKOAM JOBKIIIIIO.
3esieHui BOJICHbD, 110 OTPUMYETHCSI B PE3YJIBTATI €JIEKTPOIIi3y, 3a0e31euy€e CHEPreTUYHY IIIbHICTb, 1110
TIEPEBHUIIY€ TIOKA3HUKH JIITiH-IOHHUX OaTapei, SKi aKTHBHO BUKOPUCTOBYIOTHCSI HA ChOTOJTHI.

BupoOHUIITBO OIOBOJHIO € TEPCHEeKTHUBHUM HAMpsIMOM Ui JeKapOoHi3alii BOJHEBOTO
BUpOOHMITBA B €Bpormi. bioBoneHs — 1ie 3eneHa ¢opma BOJHIO, 10 BHPOOISEThCA 3 Oiomacu abo
Oiorasi, i MoXxe OyTH BYIJIEIIEBO HEUTPAILHUM 200 HaBiTh HETATHBHUM IPH BUKOPHUCTaHHI CUPOBHHHU
3 BimxoniB. B mporeci BupoOHHIITBA O10BOIHIO YTBOPIOIOTHCS MOOIYHI MPOTYKTH, Taki K O10r€HHUI
COs, aurectat abo BYTiUIS, IO CIPHUSIOTH CTAIOMY PO3BHUTKY i 30epiratoTh Byriens y rpyHTi. [lonpu
Te, Mo 96% CBITOBOIO BOJHIO JOCI BUPOOJSETHCS 3 BUKOITHOIO MMaKMBa, O10JIOTIUHI TEXHOJIOrIT Ha
OCHOBI 0ioMacH cTaJii €KOJIOTiYHOIO anbTepHaTHBor. Ctpaterisi BoxHeBoi ekoHoMiku 2020 poky
i IKPECITIOE BAXIIMBICTH BOJHIO JUISl JOCSATHEHHS KIiMaTuyHOi HedTpanbHOCTI 10 2050 poky. Ilpote
3MEHIICHHSI BYTJIELIEBOTO CIIiJTy BOJHEBOTO BUPOOHUIITBA 3AIUIIAETHCS 3HAYHUM BUKITHKOM.

BukopucranHs MiciieBoro 0iorasy /s BAPOOHHIITBA 0I0BOIHIO MOKE 3HHU3UTH 3aJICKHICTh BijI
IMIOPTY ra3y Ta HiIBUIIMTH EHEPreTUYHY HEe3aJIekHiCTh. BioBOIEHb Moke 3a0e3NeunuTH 3eJeHY
EHEPTII0 ISl CUIbCHKHMX PAMOHIB 1 3MEHIIIMTH BPa3JIMBICTh JI0 KOJIMBAHb IiH HAa IPUpOaHui ra3. Llek Bus
NaJLHOTO HE TUILKK €KOJIOTIYHO YUCTWH, a W Mae TMOTeHmian OyTH JCMEeBIIUM Yy BUPOOHHUIITBI B
NOPIBHSIHHI 3 iHIIUMH (OPMaMU 3€JICHOTO BOJHIO. Bi0OBO/IEHB 1 BOAEHB 3arajioM MPeICTaBIsSIOTh CO00I0
BXJIMBI €JIEMEHTHU Ui MEPEXOAy A0 CTAIMX JKepen eHeprii. He3Baxarounm Ha 4MciieHHI BUKJIMKH,
MOB'AI3aHI 3 TEXHOJOTISIMH BUPOOHUIITBA Ta EKOHOMIYHUMH YMOBaMH, iXHE BUKOPHUCTaHHS MOXE
CYTTE€BO 3HM3MTH BYIJICLIEBUH CIiA 1 MiATpUMATH €KOJOTiuHy cTidkicTs. [lomampmii iHBecTHLii B
JOCIIDKEHHS Ta PO3BUTOK TEXHOJIOTH BUPOOHULITBA BOJIHIO TA 010BOIHIO € KPUTUYHO BaXKJIMBUMH IS
JIOCSTHEHHSI [IIJIEH CTAIIOT0 PO3BUTKY Ta KIIMATUYHOI HEUTPaIbHOCTI B HAWOIMKIOMY MaiiOyTHBOMY.
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BYUKA A.B., IPUXO/IbKO B.IO. (YKPATHA, OJIECA)

®OTOEJEKTPUYHI ITAHEJII B KOHTEKCTI BIAXOAIB EJIEKTPUYHOI'O TA
EJIEKTPOHHOI'O OBJIAJIHAHHSA: AHAJII3 TA HEPCIIEKTUBH

Ooecvruil HayionanvHuil yrisepcumem imeni 1. 1. Meunuxosa, 65082, éyn.. Bcesonooa
3mienka, 2, Ooeca, Yrpaina; andriibuchka@gmail.com

Abstract. The increasing use of photovoltaic panels as a source of electricity contributes to the
sustainable development of the energy sector, but at the same time, it creates growing challenges in the
management of waste electrical and electronic equipment. The share of photovoltaic panel waste in the
overall mass of electronic waste is steadily increasing. This issue becomes even more pressing due to
the intensive implementation of new solar power plants in the context of policies aimed at reducing
fossil fuel consumption and transitioning to alternative energy sources.

CoHsiuyHa eHepreTHKa € HalOIIbII 3pOCTAI0YUM CEKTOPOM BiIHOBIIOBAIBHOI EHEPTETHKH B CBITI,
10 00YMOBJICHO TIOCTIHHMM 3HIDKEHHAM BapTOCTiI BUPOOHUIITBA Ta 3pOCTaHHIM OOCATIB iHBECTHUIIIH Y
BUPOOHHIITBO Ta BIIPOBAPKEHHS B eKkcIuTyartaiito (otoenexkTpuunnx maneneir (DEIT). 3a ocranni 14
pOKiB cymapHa BcraHoBieHa noTyxHicTh DEII 3pocna 3 40 I'Bt no nonan 1,4 TBT, mo ekBiBajJeHTHO
35 kpartHocTi pocty. I 3a mporrozamu 1o 2050 poky, cymapHa NoTykHicTs BctaHOBIeHUX DEIT Moxe
caraytu 4,5 TBrt. Tak, cranom Ha 2022 p. B €C 18,2% cnoxuToi BiZHOBIIOBaJIBHOI eHeprii Oyio
OTPUMAaHO BiJ COHSYHOI eHepreTuku. B YkpaiHi nel moka3HUK 3HAXOOUTHCS Ha PiBHI 5%.

OpHak Taka TEHJCHLIISl POCTY Ma€ i 3BOPOTHUH OiK — 1€ CTPIMKE 3pOCTaHHsI 0OCATIB YTBOPEHHS
BimxomniB MEII. Cepenniit Tepmin ekcruryaramii @EII ctanoButs Omu3pko 30 pokiB, micis 4oro ix
eKCIDTyaTallisl BBa)KA€ThCS HEPEHTAOCNBHOI 1 BHHHKAE MUTAHHS ix yrwmizarmii. OKpiM 3HOIIEHHS
naHeJel, BHACIIOK 3aKiHUCHHsI TEpMiHy eKCIUTyaTallii, € e W mepeayacHi BTpaTu, siKi CIIPHYMHEH1
MEXaHIYHUMH MOMIKOPKEHHSAMH YU 1HITAMHU (aKTOpaMH.

He 3Baxatoun Ha Te, mo DEII mo3umiroeThesl SK €KONOTIYHO-APYKHE JDKEPENo eHeprii, 1o
BUKOPHCTOBYE BiJTHOBIIOBaHI JpKepela eHeprii, mpobiemMa yTuiizamii BiIXodiB MOCTiitHO 3pocTae. Taxk,
OUiKy€eThCsI, Mo 10 2050 poKy 0OCSATH BIIXO/IB €JICKTPUYHOTO Ta eIeKTPOHHOTO obnanHanHs (BEEO)
(6e3 BpaxyBanus OEII) 3poctyTs 10 120 MIH TOHH, B TOW 4ac, K KUTBKICTh BimmpampoBanux DEIL
MoOe JOcsATHyTH 60-78 MJIH TOHH, IO CTAHOBUTH NMIPHOJIN3HO NMOJIOBUHY Bix yTBopeHoi macu BEEO.

Taki Temnu pocty yrBoperns BEEO Ta BianpansoBanux OEII 30kpema, CTBOPIOIOTH BUKITUK JUIsT
ICHYIOUMX CHCTEM YNpaBliHHS BiAxoJamMu. BaXTMBUM aclieKTOM € TWTaHHS [OBOKEHHS 3
Mmarepiajlamy, 3 SKMX CKJIaJaloTbCs MaHeni. TunoBa KpucTajiuHa (OTOENeKTpUYHA MaHelb, Ha SKY
npuranae 97,5% Bin 3aranpHoi kinbkocti ®EI, mictuth 76% cxia, 10% nonimepy, 8% amrominiro, 5%
kpemHito Ta 1% wmigi. Kpim Toro, y cknaai maHeneil MicTATbCS PiKiCHI Ta TOKCHYHI METaNH, SIK-OT
cpibro, iHAiM, ramiii Ta CBUHEIb, KaaMiil, OJ0BO, SKi MOXYTh CHPWYMHHATH IOJATKOBI €KOJOTidHi
3arpo3d 3a BIJCYTHOCTI KOMIUIEKCHOTO MiAXOLy WIOAO OOpOOKM Ta MOXKIIMBOTO IOAAJIBIIOrO
perukimiary Metani. Omke, Bigxoau OEII — 1ie, 3 ogHoro 060Ky, HeOE3MeUHI BIIX0/AH, a 3 1HIIOTO —
NOTEHILiHA BTOPUHHA CHPOBHHA.

Hapasi Oimpma dactuHa BigxoniB ®EIl He mepepoOnserbcs uepe3 BIACYTHICTE CHCTEMH
NepepoOKy, IO CIPUYMHSAE TICBHI HACHIJKH Y JOBTOCTPOKOBIM mepcrekTuBi. i 3MEHIICHHS
HEraTUBHOTO BIUIMBY Ha JIOBKULIA, MOTPIOHO BKJIQJATH IHBECTHUINI HE JIMIIE B BUPOOHHUIITBO Ta
eKCIUTyaTallifo, ajie i B pO3BUTOK cTparerii yrwmizamii Bimxonis ®EII, BpaxoByroun NOCTIHHWH
3pocrarounx ix oOcsr. SIk BapiaHT, MOXXHa PO3TJSAATH TOMIMPEHHS TPUHIUIY PO3LUIHPEHOT
BiamnoBiganpHOCTI BUpoOHUKa (PBB) Ha Bigxoaun OEIL.

Takum yuHOM, 3poctaHHs Kinbkocti PEII € BaxknuBuM akropom y ¢opmysanni BEEO, mo
notpedye aIeKBaTHOTO BPETYJIIOBAaHHA Ha Iep>KaBHOMY piBHI. Po3po0ka HalioHaIbHUX 1 MIXKHApOIHUX
nporpam 3 yrwmizamii ®EIl, a Takox IOCHIIPKEHHS MOMXKJIMBOCTEH IOBTOPHOTO BHUKOPUCTAHHS
MarepiajiiB, € KpUTUYHO BOXKJIMBUMU JUIS MiHIMi3allil €KOJIOTIYHUX PU3UKiB y MailOyTHROMY. [{0 TOTO %
HasBHICTH PIJKO3EMEIbHUX €JIEMEHTIB B CKiIaal pisHoBuay BinmpansoBaHux @OEIl, pobmsats ix
MOTEHIIHHUM JDKEPEJIOM KPHUTHUYHOI CUPOBHHH, SIKA € BU3HAYAIBHUM (PAKTOPOM EKOHOMIYHOTO
PO3BHTKY.
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TOKARCHUK D. (UKRAINE, VINNYTSIA)

THE USE OF THE ENERGY POTENTIAL OF AGRICULTURAL WASTE TO
INCREASE THE SUSTAINABILITY OF THE ENERGY SUPPLY OF
ENTERPRISES

Vinnytsia National Agrarian University
21008, 3, Soniachna Str., Vinnytsia, Ukraine; tokarchyk dina@ukr.net

Abstract. Today, Ukraine is going through a difficult period of martial law, temporary occupation
of territories. Among the problems in the functioning of the production sphere, next to global security
problems, there is the task of sustainable supply of energy resources. It’s necessary to use all available
internal potential for this. A separate role in this process is occupied by the use of alternative energy
sources, in particular, biofuels. One of the most optimal options, given the agrarian orientation of our
country, is the use of the energy potential of agricultural waste.

It is the organic part of the agricultural waste that has energy potential, and an anaerobic
fermentation with the biogas production is the most available technology of obtaining energy from it is.
Organic waste of different types: of plant origin, of animal origin, waste from food and beverage
industries, waste of anthropogenic origin can be used as a feedstock for biogas production.

Biogas and biomethan production from organic waste is actively developing in Europe.
Investigating production of biogas and biomethane concerning the overall gas consumption in 2022 in
the fifteen largest European countries showed that Denmark and Sweden are leaders in this area.

Biogas and biomethane has become a key component of global energy and climate policy in 2022-
2023. Factors such as: the reaction to energy security concerns due to russia’s war against Ukraine and
the global energy crisis, the urgency of solving the problem of climate change, have led to the creation
of new strategies in Europe, the USA, Brazil, India.

Since Ukraine is an energy-deficit country the use of biogas and biomethane has a great economic
importance. The production of own energy carriers for the decentralization of energy supply becomes
critical for Ukraine during the hostilities.

Our country has a great potential for the production of biogas and biomethane. The data of the
Bioenergy Association of Ukraine shows that the potential for biomethane production in Ukraine is
concentrated mainly in the Central, Southern and Eastern regions (Fig. 1). When evaluating it, such
sources of feedstock as post-harvest residues, corn silage, manure and litter, wastewater from the food
industry, organic fraction of municipal solid waste were considered.

Fig. 1. Regional structure of biomethane potential in Ukraine

Summarizing we have developed proposals for Ukrainian companies regarding the increasing
the sustainability of the energy supply: guaranty the availability of feedstock; provide minimal price
feedstock (consider logistics, in particular); choose the optimal composition of feedstock that is loaded
into the biogas reactor, based on waste potential of the enterprise (if necessary, contact specialists for
help); ensure the biogas production with using the most modern technologies: energy- and
resourcesaving; the use the potential of digestate to enhance the yield of cultivated crops or sell it on the
market; with large volumes of production of biogas, purify it to biomethane, which will make it possible
to expand the scope of its application.
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BUIOKIHHA LJI. (YKPATHA, BIHHULIA)

«3EJIEHI» EHEPTETUYHI KOONNEPATUBH SIK KJIIOUOBUMH EJTEMEHT
3ABE3IIEYEHHS EHEPT'OHE3AJIEZXKHOCTI TA CTAJIOTO PO3BUTKY
CLIbCbKHX TEPUTOPIN

Binnuywvkuii nayionanvHutl acpapuuil ynieepcumem
21008, syn. Conauna, 3, Binnuys, Yxpain, rector@yvsau.org

Abstract. The article is devoted to the actual problem of energy dependence of rural areas and
offers energy cooperatives as an effective tool for its solution. The author analyzes the advantages of
such cooperatives, in particular, reducing energy dependence, increasing energy efficiency, developing
the economy, reducing greenhouse gas emissions, and strengthening communities. At the same time,
the author identifies barriers to the development of energy cooperatives in Ukraine, such as an
insufficient legal framework, limited access to financing, and a low level of public awareness. Based on
the analysis, the author suggests ways to develop energy cooperatives

CydacHi BUKIMKA B CHEPreTHIl Ta EKOJOrii BHUMAararOTh IOIIYKY HOBUX MIiAXOMIB JJIs
3a0e3MeueHHs eHePTOHE3ANEKHOCTI CLTHCHKUX TePUTOPiid. OIHIM 13 HAHOUTBIT TEPCHEKTUBHUX PIillIeHb
€ CTBOPEHHS Ta PO3BUTOK CHEPreTHYHWUX KOOTEPATHBIB, SKi CIPHUAIOTh HE TITbKHA EHEPreTHUHIH
aBTOHOMII, ajie ¥ CTIHKOMY COIliaTbHO-€KOHOMIYHOMY PO3BUTKY IPOMAJIH.

Eneprernunnii xoomepatuB — 1e 00 €IHAHHA (i3UYHUX Ta IOPUAMYHHUX 0CI0, SIKi CTBOPHIIN
KOOTIEPAaTHB KOLITOM BJIACHHX MaiOBHX BHECKiB. BOHM ympaBisiOTP KOONEPATHBOM Ta OTPUMYIOTH
npuOyTKH Bif #Woro misutbHOCTI. HezamexxHo Bif po3Mipy Mar0 OIWH WIEH Mae€ OAWH TOJIOC, OJIHAK
NpUOYTKH PO3MOIUISIIOTHCS MPOMOPLIHHO A0 pO3MipiB maiB.

Eneprernyni KOOHepaTHBH JTO3BOJIIIOTH CUTBCHKMM T'pPOMAJIaM CTAaTH €HEPrOHE3aJCKHUMH 32
paxyHOK CIIUJIBHOTO BHPOOHHIITBA i BUKOPUCTAHHS BiTHOBIIOBAHHX PECYpCiB, TaKMX SK COHSYHA
eHepris, BiTep, biomaca Ta TilpoeHeprisl.

EnepreTruHi KoonepaTuBy BiJirpaloTh BaXKIUBY POJIb Y 3MILIHEHHI COIIaJIbHOI Ta €eKOHOMIYHOT
CTIHKOCTi CiTbCHKHX TEPHTOPIii. IX BIMB MOXHA OXapaKTepH3yBaTH HACTYIHUMH ACTIEKTAMH:

- CTBOPEHHS pOOOYHX MiCIIh;

- 3MIITHEHHSI TPOMaJI: CIJIbHE YIPABIIHHA EHEPreTUYHUMH PECypcaMH CIIPHSE 3MIiI[HCHHIO
COIIaNIbHOI €IHOCTI Ta 3aTyY€HHIO MEIIKAHIIIB JI0 IPUHHATTS PillleHb;

- PO3BHUTOK IJINPHEMHUIITBA: EHEPreTUYHI KOONEPATHBH MOXYTh CTBOPUTH JOJATKOBI
MOJJIMBOCTI JUISl MICIICBHX MIJIPUEMIIIB, SKI 3aJIy4alOThCS 10 BUPOOHHUIITBA, IPOIAXKY Ta TEXHIUHOTO
00CITyroByBaHHS €HEPTeTUIHUX 00’ €KTIB.

bap’epu 1 po3BUTKY €HEPreTHUYHUX KOONEPATUBIB B YKpaiHi: HeIOCTATHS 3aKOHOJaBYa 0aza
(BIACYTHICTh YITKMX Ta 3pO3YMIMX MpPaBWJI JUI CTBOPEHHS Ta (YHKIIOHYBAaHHS KOOIIEPATHBIB),
oOMexeHMid TOCTYN 10 hiHaHCYBaHHSI (BiJICYTHICTh JOCTYITHUX KPEAUTHUX MIPOrpaM st fiHaHCYyBaHHS
EHePreTHYHUX IPOEKTiB), HU3bKUN piBE€Hh OO0I3HAHOCTI HacelleHHS (HeQOCTaTHs iHQopMaris mpo
MOJJIMBOCTI Ta TI€peBard CHEePreTHYHHX KOOTEPATUBIB), OIOPOKpaTHUYHI mepemKkoau (KiamHi
NpOLeypH OTPUMAaHHS J03BOJIIB Ta MIKIIOUYEHHS JJO EHEPrOMEPEexi).

HInsxu PO3BUTKY «3€JCHUX)» CHEPreTUYHMUX KOOIIEpaTHBiB B YKpaiHi:

- CIIPOILEHHS 3aKOHOJIAaBCTBA: PO3po0Ka Ta MPUIHATTS 3aKOHY IPO €HEPreTHdHi KOONepaTHUBH,
KW OW PEeryIioBaB IXHIO JisIbHICTh Ta CTBOPIOBAB CIIPHUSITIMBI YMOBH JUISI PO3BUTKY;

- marpuMka 3 OOKy JAepkaBH: HaJaHHS (PiHAHCOBOI MiATPUMKH, TEXHIYHOI IOMOMOTH Ta
iH(pOopMaLifHOT MATPUMKH Il CTBOPEHHSI Ta PO3BUTKY KOOIIEPATHBIB;

- TIpoBeJIeHHS iH(OPMAaIlIHHIX KaMITaHiii: mommpeHHst iHGopMarlii mpo repeBard eHepreTHIHNX
KOOTIEPaTHBIB CepeJl HaceJICHHSI.

EnepreTnuHi  KoomepaTHMBM €  TEPCIEKTUBHUM  1HCTPYMEHTOM Jjsl  3a0e3ledyeHHs
€HEeProHe3aJIeKHOCTI Ta CTAIOTO PO3BUTKY CUTLCHKUX TEPUTOPiN. BOHM JJ03BOJISIOTH 3aTydaTy TpoMau
JI0 BUPINICHHS SHEPreTHYHHX MpoOJeM, CTBOPIOBATH HOBI po0OYi MiCIsl Ta CIPHATH PO3BUTKY
E€KOHOMIKH.
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OXOTA 10.B. (YKPAIHA, BIHHUII)

BUPOBHUIITBO BIOMETAHY B YKPAIHI — IUIAX JIO
EHEPTOHE3AJIEXKHOCTI CLIbCbKHUX TEPUTOPIN

Binnuyvkuti HayionanvHuti acpapuutl yHieepcumem
21008, éyn. Consiuna, 3, m. Binnuys, Yrpaina, yuliaokhota2017@gmail.com

Abstract. The research is related to the need for domestic production of biofuels and the
disclosure of the country's potential in this direction in order to ensure energy independence of rural
areas. The advantages of introducing biomethane production as a full substitute for natural gas are
described. Taking into account the domestic potential and raw material base for the production of
biomethane, the forecast of its production in Ukraine in 2030 and 2050 is indicated.

biomannBo crae Bce OLTBIN BaXKIMBUM HKEPEIIOM €HEprii, o 00yMOBIEHO HOTO €KOJIOTIYHICTIO,
CTIWKICTIO Ta TOTEHINAJIOM IS 3aMiHM BHKOITHOTO NanmBa. Ha rioGampHOMY piBHI eHeEpris 3
BiJTHOBJIIOBAHUX JIKEpEN € OJHIEI0 3 HaOLIbII OOroBOpIOBaHMX TeM y €BpoOIi Ta B YChOMY CBITI,
OCKUTBKM OYIKY€TBhCS, IO OCHOBHI BiJJHOBNIIOBaHI JDKEpeda CHEeprii BUYEPMalOThCS MPOTATOM
40-50 pokiB. 3rigHo 3 Mporao3oM CBiTOBOI eHepreTHyHOI panu, 1o 2050 poky crioKuBaHHS eHeprii Ha
TUTaHeTi 3eMits 3pocTe OLTbII HiXK yaBivi, mpH 1iboMy 40% eHepreTnyHNX MoTped Oy1e 3a0e3meqyBaTuCh
3a paxXyHOK ITOHOBJIFOBAHUX JKEPEN eHeprii, B T.4. 31% 3 HUX npurnajie Ha 010CHEPreTHKY.

ATponpoMICIOBHI KOMITIEKC YKpaiHH, 3 HOr0 3HAYHUM ITOTEHIIaJIOM CHPOBHHHOT 0a3u, MOXe
CTaTH KJIIOYOBHM (DAaKTOpOM y BHPIIICHHI TTPOOIEMH €HEPIeTHYHOI 3aJIeKHOCTI aepkaBu. OcoOanBol
yBaru 3aciyroBye OioMeTaH sIK ra3omojiOHe OiomajavBO, SKE BHCTYIA€ MOBHOLIHHUM 3aMiHHUKOM
MPUPOIHOTO Tazy Ta € abCOJTIOTHO TOTOBUM JJISl 3aKadyBaHHS B ra30By MEPEXy BxkKe ChOrofHi. Sk
BiJIOMO, HAHOLIBIIT ¢(heKTHBHOIO CHPOBHHHOIO 0a3010 TSI BUPOOHHIITBA OioMEeTaHy B YKpaiHi CIIyTye
arpobiomaca. 3okpema, 1e TBapuHHI pemTku (THiii BPX Ta cBuHeil, mrammHuil mocmia), pociauHHI
PEIITKH (CooMa 371aKOBUX, cTe0Ja KYKypy/I31 Ta COHSIITHUKA, KoM OypsKiB, Mensca Ta iHiie).

bioMeTan Mae moTeHIIia He JHIIe 3SMEHITUTH BUKOPUCTaHHS IPUPOIHOTO ra3y Ta iMnopT HadTH,
ajie f CTBOPUTH HOBI MOKIIMBOCTI JISl PO3BUTKY CITLCHKHX TEPUTOPIH Ta M ATPUMKHA €KOHOMIKH KpaiHH,
IO € BKpail BaXKJIMBO B Mepioj] BIHCHKOBOTO CTaHy Ta MOBOEHHOI BiIOYZOBH JepkaBu. Bupobiene
JOKAJIILHO OIOMaMBO MOXK€ BHKOPUCTOBYBATHCS [UISi ONAJCHHs, €Hepro3ade3NedeHHS MiCIeBHX
HiATPUEMCTB Ta JIOMOTOCIONAPCTB. 3arajoM OcoOJMBICTIO OlOMETaHy € HOro MIMPOKUH CHEKTp
3acTocyBaHHsI, 30kpeMa Oiometan aist TELL, 6Giomeran s TpaHcopTy, OioMeTaH Jisi BAPOOHHIITBA
TETIOBOT €HEePrii 1 /Il BAKOPHCTAHHS B MPOMHUCIIOBOCTI, OiOMETaH ISl eKCIIOPTY.

OKpiM eHepreTUYHO1 HE3aIEKHOCTI, HE MEHII BAXJIMBUMH IIepeBaraMy BUPOOHULITBA OioMeTaHy
JUTSL CUTECBKUX TEPUTOPIH €:

- eKOHOMIYHI BUTOJIM: CTBOPEHHS pOOOUYUX MiCIlb, TOYMHAIOYH BiJ (PepMEPCHKUX TOCTIOAAPCTB 1
3aKiHYYIOUH ITiIIPUEMCTBAMH 3 TIepepoOKw; quBepcudikaris arpapHoi IPOAYKIIii; J0JaTKOBI HKepena
JOXOZY;

- eKOJIOTiuHI e(eKTH, SIKi MOJSATalTh Yy CKOPOYEHHI BHUKHIIIB MApPHUKOBHX Ta3iB, BUPILICHHI
mpoOiieM yTwii3amii CiTbChKOTOCTIONAPCHKUX BIAXOJIB, 3MEHIIEHHI 3a0pyJHEHHS TOBITpS Ta
HOKpAIIEHH] SKOCTI HABKOJIMIITHHOTO CEPEOBUIIA B IIJIOMY;

- COIIaJIbHO-€KOHOMIYHA CTa0IbHICTD, KA CIPUATHME IMiJBUIECHHIO PiBHS XKHUTTS y CUTBCHKUX
rpomajaax, 3a0e3leuyroud CTaOUIbHUEM JOXiJ Ta PO3BHTOK MICHEBOI IH(PPACTPYKTYpH, a TaKOK
3HIKEHHIO Mirpauii HaceJleHHS 3 CUIBCBKUX TEPUTOPIK 1O MICT KpaiHu a0o IHIMIMX KpaiH, 30epiraoun
TPYZIOBi peCypcH B CiJIbCbKOMY TOCIOJAPCTBI.

3a mporHo3amu ekcriepTiB bioeHepreTnyHol acomianii YkpaiHu, MoTeHIiiiHO, YKpaiHa Moxke
BupoOsTr 1o 10 mapa m® GioMeTaHy/piK, MEPEeBaXKHO 3 arpapHUX BiAXOMIB 1 3aJHILKIB, a TAKOXK
noOyTOBUX BIIXOAIB Ta iHII. 3a iX OLiHKaMH, peaJibHO JOCSITH BUpOOHHLTBA OiomeTaHy B YKpaiHi
obcsirom 1 mpx M2 y 2030 p. 14,5 mpa m2 y 2050 p. 3 vux mus cnokuBadds Ha TEL] mmanyeTsest
0,23 mapa M3 y 2030 p. 1 0,79 mapa M3 y 2050 p.

OTxe, yKpaiHCBKUM arpapisiM HEoOXiJJHO aKTHBHO JIOJMYYHMTHCS 10 BUPOOHMITBA OioMeTaHy 3
BpPaxyBaHHSM CBITOBOTO MPAKTHYHOI'O JIOCBIAY I[bOTO HAINPSIMY, OCOOJIUBO SIKIIO BOHH BOJIOJIIOTH
BEJIMKUMH 36MEJIbHUMH YTiIIMH a00 3aiiMar0ThCsl TBAPMHHHUIITBOM, 3a )15 3a0€3eUeHHs CTa0lIbHOTO
JOXOAY 1 CTaIoro PO3BUTKY CUTBCHKUX TEPUTOPIi.
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TOHUYAPYK LB. (YKPATHA, BIHHULIS)

E®EKTHBHICTb BUKOPUCTAHHA TUI'ECTATY BIOI'A30BUX CTAHIIN
JJIsA ®OPMYBAHHSA BIOOPTTAHIYHUX TEXHOJIOI'IN ¥ CIJIBCBKOMY
I'OCIIOJAPCTBI

Binnuywvkuii nayionanvHutl acpapuuil ynieepcumem
21008, syn. Conauna, 3, Binnuys, Yxpaina, vnaunauka2024@gmail.com

Abstract. The research is devoted to the study of the potential of biogas plants’ digestate as a
high-quality organic fertilizer that can provide environmentally friendly development of the agro-
industrial complex. The essence of the European Green Deal, the role of biogas production and the use
of digestate in achieving a climate-neutral economy have been considered. The agricultural greening
index has been calculated on the basis of calculating the ratio of the amount of the active substance, the
rate of mineral fertilizers; its levels have been determined according to the regions of Ukraine and
strategies for the use of digestate have been developed depending on the level of environmentalization
of the region.

Jns Ykpainu sik arpapHoi KpaiHi 0COOJIMBO BaXJIMBUMH € Taki Hanpsimu European Green Deal
K CTiika arpapHa TOJNITHKA, KIiMaTHYHA [ Ta uncta eHepris. [{o6 mocsartu eko-minen
€spomneiicekoro 3eneHoro Kypcy mo 2030 p. moTpiOHO 3aMiHUTH BHECEHHS MiHEpalbHHX JOOpUB,
OpraHiYHUMH, IO COPHUSTHME 3POCTAHHIO POAIOUOCTI IPYHTIB Ta 3HIKEHHIO iX MiHepauizalii. OaHum
13 BapiaHTIB 301IbIICHHS 00CATIB OTPUMAaHHSI BJIACHUX OpraHIYHUX JOOPUB B YKpaiHi € HapOIIlyBaHHS
OiorazoBux motyxHocTed. Y 2022 pomi B YkpaiHi QyHKmioHyBamo 61 mimnpueMcTBO y cdepi
BUPOOHMITBA Oiorazy Ha OayaHci sikux nepeOyBaio S50 Oiora3oBux OO0’€KTIB i3 CyMapHOIO
BCTaHOBIICHOIO TOTYXHIcTIO 127,219 MBT, siki 3a0e3neynsii  BUPOOHHUITBO €JIEKTPOCHEPTii Ha
piBH1183,643 muH kB1*ToA. ¥V Takumx 0i0ora3oBHxX yCTaHOBKAxX IIi/I 4ac peaxilii yTBOPIOEThCs Oioras i
qurectaT. JlurecTar, mo YTBOPIOETHCA B 010ra30BHX YCTaHOBKAX, — 3AJIAIIKH CHPOBHUHH, MOOIYHUX
MPOAYKTIB Ta BIIXO/iB TBAPUHHOTO 200 POCIMHHOIO TIOXO/XKEHHS, B CyMill a0o Hi, 10 YTBOPIOIOTHCS
B Pe3yJIbTaTi KOHTPOJIHOBAHOTO MPOLIECY aHACPOOHOTO 30POIKYBaHHS 3 BUAUICHHAM Oiorasy. 3 orysimy
Ha TIOXOJDKEHHsI TIEPBUHHOI CHPOBHHHM METaHOTeHe3y Ta OioJIoTiuHuX mporeciB i1 TpaHchopMarii,
JIUTECTaT BUKOPHUCTOBYIOTH B SIKOCTI aJbTEPHATUBHHUX OPTaHIYHUX JAOOPHB Ta MOKpAIlyBadiB IPYHTY,
IO BiJIMOBiJJa€ BUMOTaM, BCTAHOBJICHUM €BPOINEHCHKAM 3aKOHOJIABCTBOM.

VY cepeanbomy, Ha 1 MBT notysxHOCTi 6i0ora3oBoi ycTaHOBKH 3a pik yTBOproeTbes 40-50 tuc. T
nmurectaTy. BiamosinHo, Ha BCiX AiF0UnX 0i0ra30BHX YCTAHOBKAX YKpaiHU MOXKHA OTPUMATH TUTECTaTy
npuOIU3HO 5 MJIH T Ha pik. Jlurecrar MICTHTh BCi MakpoeneMeHTH (a30T, ¢ochop, Kaiii, Kaiblii);
MiKpoeneMeHTH (MiJb, IIUHK, MarHiii, 00op, MOIiOaeH, MapraHellb, 3a1i30, KOOANbT). 3aleXHO Bif
BXimHO1 cupoBuHU B 1 T aurectary mictuthes 103-129 xr girouoi pedounu (NPK): azory (N) — 20-
22 kr; dpochopy (P) — 81-101 kr; kamito (K) — 2-6 kr. 1 TonHa aurecrary (1o06puBa) Biamnosigae 3,5-5,5
T MiJJCTUIIKOBOT'O THOKO 332 BMICTOM JIiF0UOI pEYOBHHHU, TOOTO PiYHUI 00CST AUTECTATy, BUPOOJIEHOTO Ha
0iora3oBUX KOMIUIEKCAaX YKpalHH MOKe 3aMiHUTH NOHAJ] 17 MJIH T THOIO.

st Toro, 11100 BifPi3HATH CUCTEMH 3eMIIEPOOCTBA 3a PIBHEM iX €KOJIOori3allii, 3ampornoHOBaHo iX
knacuQikaliio 3a 03HaKOI HOPMHU OpPTaHIYHUX JOOPHB Y NMPUPOJHUX 30HAX, T/Ta 1 BU3HAYCHO PiBHI
eKoJiorizaifii  3emyiepoOCTBa:  IHTEHCHBHHH, HApOCTANbHUM, CHAQAHUA 1  EKCTEHCHBHHU.
[IpoanamnizyBaBuIM PO3paxyHKOBHH I1HIAEKC €KOJIOTi3alii Ta piBeHb eKoJorizamii 3emiepoOcTBa IO
obOmactsix YKpaiHM, MOXKHA JIHTH BHCHOBKY, 10 Yy OimbimocTi objacTeil piBeHb eKoJorizarlii
3eMJIepo0CTBa EKCTEHCUBHUH, IO € BKpail HETaTHBHUM Ta 3acBildye cTaH Ximizauii 3emiepoOcTBa i
JKOJICH PETiOH HE JOCST iHTEHCHBHOTO PiBHS €KoJorizamii 3eMJepoOCTBa, 110 € BKpail 3arpo3IrBOIO
TEHJICHIII€I0, SIKa HE CIIPHSIE BiJJHOBJICHHIO TYMYCY Y IpyHTaX. Po3paxyBaBiiy MpoOrHO30BaHUM 1HIIEKC
€KOJIOri3arlii Ta piBHs €KOJIoTi3allii 3eMiIepoOCTBa B 001acTAX YKpaiHU 3 BUKOPUCTAHHAM MOTEHITIATY
JUrecTaTy sIK OpraHiuHoro no0puBa, MU JIMIUIM BHUCHOBKY, IO BHKOPHCTOBYIOUM IIOTEHLial
JIUTECTaTy, SIK OpraHivHOTO JTOOPHBA, 1]l Yac BUPOIIYBAHHS CLIBCHKOTOCTIONAPCHKUX KYIbTYP, MOXKHA
JIOCSAITTH CTaHY €KOJIOTTYHOTO 3eMIIepoOCTBa Maiike y BCiX perioHax YKpaiHH, 3a BUKIIOYCHHSIM TUX, Y
SKUX BiZICYTHI Jitodi Oiora3oBi craHiii. Takum 4YMHOM, 3aCTOCYBaHHS JTUTECTaTy SIK OPraHIYHOTO
JI00puBa CIPUATHME €KOJI0T13alii ClIbChKOr0 rocoIapcTBa Ta JOCSATHEHHIO eKko-11iiei European Green
Deal.
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KPVIIEU K.C., BOBPOBCHKA O.JI., KPABUEHKO I'.B. (YKPATHA, 3ATIOPIXK )

KAPOTHHOCHUHTE3YBAJIbHI IPIKIUKI SIK MOJAEJbHI OPTAHISMHU Y
BIOIHAUKALII COJIEX KYITPYMY (1I) B TIPICHUX BOJONMAX

3anopizvkuil 0eparcasnuii meOuKo-papmayeemuunull yHisepcumem
69035, npocn. Masxoscvkozo, 26, m. 3anopigicoics, Yrpaina, mail@mphu.edu.ua

Abstract. A study was conducted to identify the indicative features (pigment color intensity) of
Rh. glutinis YKM-1333 and R. sphaerocarpum YKM-44 under the influence of Cu (II) salts. RA. glutinis
was effective for the indication of Cu(NOs)2, and R. sphaerocarpum was informative for the indication
of CuS0+-5H:0, since these cultures gradually reacted with a change in the indication sign with
increasing salt concentration. A strong correlation (r = 0.8) was found between the visual assessment of
yeast pigment color and the concentration of carotenoids in cells under the influence of Cu ions.

BuBueHHs1 0ioiHIMKAIIHUX BIACTUBOCTEH MIKpOOPraHi3MiB Ta MOIIYK HOBUX O3HAK IS iX
BUKOPUCTAaHHS $K IHAMKATOPIB € B@KJIMBUM 1 aKTyaJbHMM 3aBAAHHSIM, CIPSMOBAaHMM Ha
BJIOCKOHAJICHHSI €KOJIOTIYHOTO MOHITOPHHTY Ta 30€peKeHHS HaBKOJIMIIHBOTO cepefoBHINa. MeToro
po6otu Gyno mocmiauru BB conel Cu®’, Sk OOHMX 13 HAWPO3MOBCIOMKEHINIMX MOIFOTAHTIB Y
MIPOMUCIIOBOCTI, Ha MIT'MEHTOCHHTE3YBAIbHY aKTHBHICTD JPIXKIKIB.

[lirMeHTOCHHTE3YBANbHY aKTUBHICTh BU3HAYANN BI3yaJlbHO, TMOPIBHIOIOYH JOCTIAHI 3pa3Ku 3
KOHTPOJIEM, 33 5-THOATBFHOIO CHCTEMOIO: PICT — HASBHICTD POCTY KYJIBTYpH (++++ — cynibHul, +++ —
noOpwif, ++ — moMipHUH, + — CTa0Kui, - — BiJICYTHIN); MMIT'MEHTOYTBOPEHHS — HASBHICTh MIrMEHTAIIi]
KOJIOHiH (++++ — iHTeHCHBHE, +++ — no0pe, ++ — moMipHe, + — ciabke, - — BiZICYTHE, = — HasIBHICTb
MITMEHTHUX Ta allirMEHTHUX KOJIOHiH). [l KiTbKiCHOrO BUPa)XEHHS 3MiH B KOJBOP1 MIrMEHTIB 3a il
cnonyk Kynpymy (II) pozpaxoBysanu 3aadenns dE (tabm. 1). PesynbraTu JOCHiKEHHS TOKa3aH, 0
3 MiJIBUIIEHHAM KOHIIEHTpamii HoHiB Kympymy, ApixkIKi BTpayainu 34aTHICTh CHHTE3yBaTH MIrMEHTH
(xapoTHHOiaM) 1 pi3HUII B IHTEHCHBHOCTI KOJILOPY MIrMEHTIB, po3paxoBana y nporpami CIEDE 2000
Ha OCHOBI MTOKa3HUKIB KaHAIB KOJIbOpoBoi Mozeni Lab, mo O6ynu orpumani B Adobe Photoshop 2021,
3pocraina [[lat. Ha BuHaxiz Ne 108287 Ykpaina].

Tabruys 1
Pe3yabTaTtu po3paxyHky dE Mik KOHTpoJIeM Ta T0CTiTHUMHU 3pa3KaMu APiKIKIB,
siki 3a3Hanm BIJIMBY coJieid Kynpymy (IT)

CuCb2H:0 [  CuSO+5H.0 [ Cu(NO3) CuCh2H0 | CuSOs+5H0 | Cu(NOs)
Cu?, Rh. glutinis YKM-1333 R. sphaerocarpum YKM-44
M/’ PizHuns B iHTeHCUBHOCTI KoJbopy nirMeHTiB (dE) mix konTpoem (K)

K Ta TOCIITHUMH 3pa3KaMH, YMOBHI OJTUHHUIT

50 3,4+0,02 12,01+0,1 20,0+0,8 5,9+0,02 8,8+0,01 9,7+0,05
100 6,0+0,04 12,2+0,04 26,6+1,3 7,6+0,03 8,8+0,09 13,4404
200 17,4+0,3 18,8+0,2 27,7+1,0 8,2+0,03 8,5+0,1 16,5+0,8
300 17,6+0,9 21,741,2 - 14,3+0,4 10,6+0,04 18,7+0,8
350 24,4+1,2 23,6+0,9 - 16,240,8 13,840,3 -

Hdns  migrBepikeHHss ~— eDEKTUBHOCTI  BUKOPHCTAaHHS  INKaIW  BIi3yalbHOI  OIIHKH
HNIrMEHTOYTBOPEHHSI MIKPOOPTaHi3MiB 0yJo NpoBeeHe JOCHiHKEHHS 00 CIEKTPO()OTOMETPUYHOTO
BU3HAYEHHsI KUJIKICHOTO BMICTy KapOTHMHOIAIB y Ipixmkax [€npuimesa F0.B., 2018]. [TopiBHioroun
Bi3yallbHY OIIIHKY KOJILOpPY MIrMEHTIB JPiXkJDKIB Ta KOHIEHTpAIlil KapoOTHHOINIB B KJIITHHAX OYyIIO
BCTaHOBJICHO HAsBHICTH CHJIBHOTO KOpessiliidHoro 3B°s3Ky (r-Cmipmena = 0,8). 3anexHicTh 03HaK
cratucTuyHo 3Hauyma (p<0,05). Pe3dynbpraTté mociipkeHHS BKa3ylOTh Ha Te, IO Bi3yasJbHa OL[iHKa
KOJIbOPY IMIFMEHTIB MOXe OyTH €()EKTUBHO BUKOPUCTAHA sl O101HAMKAIIT BAXKKMX METaiB Ta 1HIINX
3a0pyHeHb Y BOJHHUX ekocucTemax. OTpruMaHi JaHi TaKoX MAalOTh MOTEHIAT JUIS TTOJATBIIHX
HAYKOBHX PO3POOOK y Tamy3i O10iHUKAIIi] Ta EKOTOKCUKOJIOT1, pO3MIMPIOI0YH 3HAHHS PO 1HIUKATOPHI
BJIACTUBOCTI JPIXJIXKIB Ta CIIPHUSIOYH PO3POOIIl HOBUX METO/IIB OIIHKU €KOJOTIYHOTO CTaHy JIOBKLILIS.
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['JIIKIHA LM., 3YBLIOB €.1. (YKPAIHA, KUIB)

TEXHOJIOI'TAA AEPO30JIBHOT'O HAHOKATAJII3Y SAK METO/L
SHEHIKO/’KEHHSA BIAXOAIB XIMIYHUX BUPOBHUIITB

Cxionoykpaincokuil HayionanvHull yHieepcumem im. B. [ans
02000, syn. loanna Ilasna 11, 17, Kuis, Yxpaina, irenne5555@ukr.net

Abstract. The technology of aerosol nanocatalysis has shown its potential for chemical processes
in relation to the ecological direction, especially in the disposal of industrial and household waste.
Aerosol nanocatalysis technology has no analogues in the world. It is promising for the development of
chemical, oil refining and other types of industry. The technology may also be considered a resource-
saving technology.

Binbmie 100 pokiB BiTOMUM HaNpsSIMKOM XiMiYHOTO MIEPETBOPEHHS € reTeporeHHuid katami3. Llei
HanpsM BUKOPUCTOBYE Te€TEPOrSHHMIA KaTali3aTop, /e aKTUBHUI KOMIIOHCHT HAaHECCHHI Ha MTOPUCTHMA
HOciif. Jly>ke pO3MOBCIO/DKEHI XiMiUHI TIEPETBOPEHHS Yy peaKkTopax 3 TICEBJO3PIMKEHUM IIapoM
KaTajgizaTopy. 3aBXIM iCHyBaJIM TPYIHOII y BUKOPUCTAHHI MOAIOHOTO Karajizatopy. OCHOBHUMU 3
HUX € IIBUJIKE CTUPaHHsI TIOBEPXHI KaTali3aTopa, 3aKynopka nop Hocis. Lle B nepiry 4epry npu3BOanTb
JI0 3MEHIICHHS 4acy poOOTH KaTaji3aropa Ta IIBHAKOMY HOro nesaktuBamii. /s rereporeHHOro
Karaji3aTopy Ha HOCIi y TICEBAO3PIIPKEHOMY IIapi iCHYIOTh TpPYAHOINI BUKOPUCTAaHHS SK 3
TEXHOJIOT1YHOT, TaK 1 JIHAHCOBOT IOLUILHOCTI.

VY 80-x pokax OyB 3HalfieHHi CcIIOCiO BHPIIIEHHS TPYAHOIIIB T€TEPOTeHHOTO KaTali3y Ha HOCII.
[liznime mannii croci® OyB BH3HAUEHWH SK MEPCIEKTHBHA TEXHOJOTIS aepO30JbHUN HAHOKATali3.
Texnooris Oyia po3pobiieHa rpynow yKpaiHChbkuX BUeHUX (M. CeBepomoHelbK, JIyranchka o0.) mia
kepiBHUITBOM mpod. ['mikina M.A. /laHa TexHOJIOTIs BUKOPUCTOBYE T€TEPOrCHHUI KaTtamizaTop 0e3
HOCIsI, TIJIPKU aKTUBHUHA Matepiai. Lle mo3Boisie BUPIMIUTH yCi TPYTHOII BUKOPUCTAHHS KaTai3aTopy
Ha HOCIl y TIceBIo3pi/ukeHOMY Imapi. TeXHOJorist aepo30JIbHOrO HaHOKaTai3a II0Ka3ajga CBOIO
NEPCIEKTUBHICTh y XIMIYHUX TPOIIecax OKUCHEHHS OPraHiYHUX M HEOpraHiYHUX PEYOBHH, MPOIECcax
yTriizanii ¥ 3HENIKOJDKeHHS MPOMUCIOBHX W TMOOYTOBHX BiJIXOIIB Pi3HOTO arperaTHoro CTaHy,
nporecax CHHTe3y i nmepepoOKu HaTOBUX MPOIYKTIB.

Byno BusiBIEHO OCHOBHI OCOOJIMBOCTI mHepediry XiMIiYHMX peakiii B aepo30Jii Karaii3aTopy:
EHEpris MaTepiajlbHUX MOTOKIB € JOCTATHBOI IS aKTHBAIll XIMIYHOI B3a€MO/IT; PiBHOJAOCTYITHICTh
peareHTiB 10 TOBEpxHI KaTajizaTopa. OCHOBHiI cTaiil TEXHOJOril aepo30JbLHOTO HAHOKATaNi3y
npeJicTaBieHi 0Jok-cxemoro (puc. 1).

2
L‘>I—l>II—(>III—!>IVii>
3

Puc. 1. Biok-cxema OCHOBHHUX cTajiif mepediry XiMi4HUX MepeTBOPEHb 3a TEXHOJIOTIEI0 aepO30JIbHOI0 HAHOKATATI3Y
[ — cranis miaroroBku cupoBuny; I — peaxuiiina cranis; 111 — cTazis BigaineHHs KaTai3aTopy BijJ ra30BOro
noToKy; [V — cTajis OuHIIeHHs ra30BOT0 MMOTOKY BiJl 3aJIMIIKIB CHPOBHHHHUX TPOAYKTIB YK HPOIYKTIB
HEJJOOKUCHEHHSI; | — BUXi/IHA CHPOBHHA; 2 — PEIUKII KaTali3aropa; 3 — PelrKII MPOIYKTiB HEJOKUCHEHHS,

4 — ra3oBuii MOTIK y aTMochepy

3a pe3ynbTaTaMy HAyKOBHX JIOCIIIKEHb OYJI0 po3po0JIEHO Ta BBEIEHO B EKCILTyaTalil0 YOTHPH
JOCHiTHO-TIPOMHUCIIOBUX ~ YCTAaHOBKM, y TOMY 4HCIi MOOiIBHOro 3pasky. JlaGopaTtopHumu
JOCHI/DKEHHSIMA BCTAHOBJICHI CITOCOOW 3pI/DKEHHSI aepo30JIi0  KaTalizaTopy: ICEeBIO3PIIKEHHS,
BiOpO3piKEHHA Ta OO0epTaNbHUN mIap. BLIBIICTE TpoIeciB OyIIO CIPSAMOBAHO Ha 3HEIIKOHKCHHS
BiJIXO/[IB TIPOMHCJIOBUX BUPOOHHUIITB ¥ MOOYTOBUX BIJXOJiB, & TaKOX PO3POOKY TPOIIECIB CHUHTE3Y
eHepro- i pecypco30eperatouoro Harpsmy.
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KOJIOJUEHKO A.!, CAKAJIOBA I'.B.2, BACUJIIHMY T.M.! (YKPATHA, BIHHUIIS)

3ACTOCYBAHHA BIAXOAIB ITIOJITAKPHJIOBUX BOJIOKOH JJISA
OJEP/KAHHSA ®IJIbTPYBAJIBHUX MATEPIAJIIB

! Binnuyoxuii depoicasnuti nedazoziunuii ynigepcumem imeni Muxaiina Koytobuncokozo
21001, eyn. Ocmposvkoeo 32, m. Binnuys, Yxpaina, Kafedra. Chemistry@vspu.edu.ua
’Binnuybxutl HayioHanbHutl mexHiynutl yHisepcumem
21000, Xmenvnuywvre woce, 95, Binnuysa, Yrkpaina

Abstract. The work is devoted to the solution of an important task of increasing the sorption
capacity of chemisorption composite materials based on chemical fiber waste for the purification of
aqueous solutions from heavy metal ions.

HarpomamkeHHsI BOJOKHHCTHX BiIXOIB CTall0 aKTyallbHOIO MPOOJIeMOI0, M0 0OyMOBIEHA
3pOCTaHHAM YHCEIbHOCTI HACEICHHS IUIAHETH, MIABUILICHHAM PiBHS KUTTS Ta CIOKMBAaHHIM 3HAYHOI
KUTBKOCTI TEKCTHJIBHHUX MatepiaiiB. Lli BiAXomu € pe3ysnbTaToM iHAYCTPiadbHUX Ta CIIOXKHUBYHX
MPOIIECIB 1 BKIIIOYAIOTh B ce0¢ 3ajMIIKM TKaHWH, HUTOK Ta IHIIMX MaTEpiajiB, IO BTPATHIIMCBOIO
[IHHICTH IMiCIs BUPOOHUIITBA 200 BUKOPHUCTaHHS.

BONOKHHUCTI BiIXOAM CKJIaJAlOThCS 3 HATYPAIbHHMX Ta XIMIYHUX BOJIOKOH a00 BOJOKHHCTHX
yacTUHOK. CHHTETHYHI BOJOKHA (TOJIIaKpPHUJIOBi, TONIaKPHJIOHITPWIBHI Ta 1H.) BHUTOTOBISIOTH 3
HU3bKOMOIIEKYJIIPHUX PEYOBHH B pE3yNbTaTi peakilii momiMepus3amii abo MONKOHJeHcalii, B
OCHOBHOMY 3 TIPOAYKTIiB IepepoOKH HAPTH 1 KaM’STHOTO BYT1JLIS.

st edeKTUBHOTO BUKOPHCTAHHS HAKOIMWYCHUX BOJIOKHHUCTHX BIAXOMIB  PO3pPOOIICHO
Pi3HOMaHITHI TEXHOJOTI] IepepoOKH, TaKi SIK MOBTOPHE BUKOPUCTAHHS, CIIATIOBAHHS Ta 3aXOPOHEHHS,
a TaKOX PO3YMHEHHS Ta JCTONIiMEPH3aIlisl.

Ha ocHOBI BOJIOKHHCTHX BiIXOJ[IB MOKITMBO OJIEpXKaTH HETKaHHI (QUIbTPYyBaIbHI MaTepiany Jis
ouuileHHS TOBITps. [IpW OYMINEHHI BOAM Taki Marepiajd BHKOPUCTOBYIOTh JUIS MEXaHIYHOTO
BUIAJICHHS JIOMIIIIOK; TAKOX BOHU € OCHOBOIO JUIsl apy (iIbTpy - HA HUX HAHOCATH copOeHT. Bei BoHn
MPAIOIOTH 32 MPUHIUAIIOM (ibTpaii CTOKiB yepe3 CiTKy 3 Qinbrpyrounm miamapom. [Ipudomy inoxi
B SKOCT1 ()IbTPa BUKOPUCTOBYIOTHCSI BOJIOKHHUCTI JOMIIIKH, IO MICTSTHCSI O€3MOCepeIHbO B CTIYHHX
BOJIAX.

[lepcnekTMBHUMHM COpOCHTAMHM € TaKOX BYIJIELEBI BOJOKHHCTI Marepiald 3a pPaxyHOK
MOETHAHHS B OJIHY OIEPAIii0 QUIBTPYIOUYMX 1 COPOIIIHUX BJIIACTUBOCTEH, a TAKOXK TX BUCOKOI MATOMOT
MOBEPXHI 1 PO3BUHEHOT MIOPUCTOCTI.

B nanwuii yac HalOLIBIIOTO MOMIMPEHHS HAOYTM TTOJIIMEPHI KOMITO3UIIIIHI MaTepiany, apMoBaHi
BOJIOKHHCTHM HAIlOBHIOBAaYeM, 3aCTOCYBaHHS SKHX JIa€ TaKiiCTOTHI TepeBard SK TEXHOJOTIYHICTb,
3HW)KEHHS MaTepiaIOMiCTKOCTi, TMOJIMIIEHHsS eKCIUTyaTalliiHuX XapaKTePHCTHK, IiABHIICHHS
HAJIHOCTI.

B acopTuMeHTI KOMITO3MLIHHUX MaTepialiiB B OKpeMy Ipylly MOXHA BHIUIMTH Ti, B SIKHX, SK
apMyBaJibHa OCHOBA, BAKOPHCTOBYIOTHCSI TEKCTHIIbHI €JIEMEHTH — BOJIOKHA, HUTKU Ta NPsDKA, TKAHUHH,
TPUKOTAX 1 HETKaHi MaTepiajH.

TakoX TEKCTHIIBHI €JIeMEHTH B KOMOIHOBaHOMY MaTepiali MOXYTh HaJaBaTu HOMY MIITHOCTI Ta
JIEKOPAaTHBHI BIACTUBOCTI, CTBOPIOBATH HE3BUUANHY CTPYKTYPY, & TAKOXK Pi3HI CrelianbHi BIACTHBOCTI
(BOTHE-, TEPMOCTIHMKICTh, BOJO-, MAacio-, OpYIOBIIIITOBXYBaHHS, aHTHOAKTepianbHi, COpPOMiiHI,
TEIJI03aXUCHI, MAarHiTHI Ta iHI).

Hamu po3risiHyTa MOXKIIMBICTh BHKOPHUCTAHHS BOJIOKHUCTHX BIJIXOJiB Ha OCHOBI IOJIiaKpPHJIIATIB
y CKJaal HETKaHHX COPOLIHHO-(PIIbTPYBAIBHUX MaTepiaiiB, a TaKOX JOCIipKeHa e()EeKTHBHICTh
BUKOPHUCTaHHS TaKuX (UIBTPIB AJIs1 OYUILIEHHS CTIYHUX BOJI IPOMHUCIIOBHX MiIPHEMCTB.
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MAJIAHI M.M. (YKPATHA, OJIECA)
MNOLIUPEHHS ITAJTY Y BUPOBHUYUX ITPUMILHEHHAX
JAEPEBOOBPOBHUX MIAITPUEMCTB
OoecvKutl HAYIOHATLHULL MEXHO02IUHULL YHIBepcUumen,
65039, syn. Kanammna, 112, Ooeca, Yrpaina, madanikader50@gmail.com

Abstract. The distribution of dust in the production premises of woodworking enterprises was
investigated. The research was conducted with two methods of supplying fresh air to the room - supply
from a height of up to 4 m and supply directly to the working area. It was established that during the
cold and transitional periods of the year, the dustiness of the air environment at workplaces decreases
when air is supplied directly to the work area compared to air supplied from a height of up to 4 m.

Jnst mocmipkeHHST TPOIIECiB  PO3MOBCIOJDKEHHS MY TI0 BHCOTI BHPOOHWYMX TMPUMIIICHB
JIEPeBOOOPOOHMX MIAPUEMCTB BiOIp mpoO 3/ificHrOBaBCsA 4depe3 KoxkHI 0,5 M BHCOTH TpPU JBOX
Croco0ax Mmoiavi CBiXOTo MOBITPsI B MPUMIIIEHHS — [T0/1a4ya 3 BUCOTH 710 4-X M 1 mogada 0e3rmocepeHb0
B poOouy 30Hy. OcepeHeHI pe3ynbTaTH TOCTiKEHb Y BUTIISIII TpadiqHNX 3aJIeKHOCTEH MpeICTaBIeHI
Ha puc. 1. [Ipu npboMy NpUITHATI HACTYITHI TO3HAYEHHS: /1 — BUCOTA 3aMipHOTO Mepepily, BiiHECEHA 10
BUCOTH mpuMimenns; C; — KOHIEHTpaLis NWIy B i-TOMy 3aMmipHoMy nepepisi, mr/m*; Cun —
KOHLIEHTPALIisl ATy B MOBITPI, 10 BUAAISETHCSA B aTMOC(EPY 3 BEPXHBOI 30HM IPUMIIIEHHS, MI/M>,

[Tpu mopmawi moBiTps Oe3mocepeHbO B pobouy 30HY (puc. 1, a) BiIOyBaeThCs BUTICHEHHS
BiJIPaIbOBAHOTO MOBITPS 32 11 MEXKi 1 BUKIIIOYAETHCS 3aTy4YeHHSI B IUPKYJIALI 0 3a0pyAHEHOTO TTOBITPS
3 BEpXHBOI 30HM NPUMIIIEHHS. Pa3oM 3 TUM BiI3HAYA€THCS TIOCTYIIOBE 3pOCTAHHS 3aIMICHOCTI TTOBITPS
3a Mexamu pob0Y0i 30HM, i B aTMochepy 3araabHO-0OMIHHUMH CHCTEMaMH BEHTHIIAIT BUKUAAETHCS
MOBITPSI 3 BEJIMKUM BMICTOM THJTY, OUTBIIMM Hi’K B pOOOYii 30HI.

Jns Bunanky mopadi moBiTpst 3 BUCOTH 10 4-x M (puc. 1, 6) XapakTepHO pi3Ke 3pOCTaHHS
KOHIICHTpAIIi1 Ty Ha PiBHI pO3TallyBaHHS MOBITPO-PO3aBAITBHOTO MPUCTPOrO. [IoTiM KOHIIEHTparTist
MAJTY 110 BHCOTI [[EXy 3aJIMIIA€ThCS Maike HE3MIHHOI0, aie B aTMOoc(epy TaKoK BUKHIAETHCS MOBITPS
3 BEJIMKUM BMICTOM MTHITY, O1IBIIMM HiXK B poO0oUiii 30Hi.

h

1
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Pucynok 1 - 3MiHa KOHIEHTpAIi] NIy O BUCOTI IIEXy IIPHU MOJadi MOBITPS:
a - OesmocepeIHBO B poO0Uy 30HY; O - 3 BUCOTH 110 4-X M.

BceranoBieHo, mo y XONOAHME Ta TEpexXiJHUN MEepioJnd POKY 3alHICHICTh  IOBITPSHOTO
cepeioBHIa Ha poOOUYMX MICISIX 3HMIKYETHCS TIPU T0JIadi MOBITPsL Oe3mocepeiHbo B pobody 30HY
MOPIBHSIHO 3 ITOJIAY€IO0 TIOBITPS 3 BUCOTH 10 4-X M.
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IPUHYAK P., CAKAJIOBA T'.B. (YKPATHA, BIHHUILIS)

KOMIIVIEKCHA TEXHOJIOI'TA OYUIIEHHSA CTIYHUX BO/JL
MOJIOKOIIEPEPOBHUX IITANTPUEMCTB

Binnuybkuii HayionanbHul mexHivHUll yHigepcumenmn,
21000, Xmenvnuyvre woce, 95, Binnuys, Yrpaina

Abstract. An integrated technology for the treatment of dairy wastewater is proposed, which
involves the stages of coagulation and adsorption with the removal of polutants at each stage.

B poboTi mpexactaBieHi TeXHIYHI pilIEHHS 3 OYMLICHHS CTiYHMX BOJ MOJIOKOINEPEpOOHUX
MiAIPUEMCTB, AKi BIAPI3HAIOTHCS BHCOKMM BMICTOM JOMIIIOK OITKOBO - JIMIZHOTO XapakTepy B
TucTiepcHiit dasi.

Y BUPOOHMYOMY IIMKJII B BOJYy HAJAXOMAATh Pi3HI MOJIOTAHTH, B YHCHII SKUX MEPEBAXKAIOTh BiIXOIH
BUPOOHUIITBA, BiTHECEHI BOJOI0 KOMIIOHEHTH CHUPOBHMHH i MarepiajiiB. B ocCHOBHOMY, ILi¢ opraHiyHi
PEYOBMHHU TBApPUHHOTO i POCIMHHOTO TOXOKEHHS. Y CTIYHUX BOAAX MICTATBCS 3aIUIIKA KOPMY,
KyXOHHA Cilb, MUIOYi, Je3iH(IKYIOYl pPEYOBUHM, HITPUTH, Qocdaru, JIyrH, KUCIOTH 1 pi3Hi
MikpoopraHizmMu. TakuM YMHOM TONIYK HAaWOiNbII e(pEeKTHBHUX METOMAIB OUYMWILIEHHS CTIYHUX BOJ
XapyoBOTO BUPOOHUIITBA 3ATNIIAETHCS AKTYaIbHUM.

Haii6inpmmii iHTepec B IOCIIHKEHHI BUKJIUKAE CTIHKICTh KOJOITHUX CUCTEM, [0 MICTATh JOMIIIIKH
O1TKOBO-JIIMITHOTO XapaKTepy, BIUIMBH HA CHCTEMH Pi3HUX (DaKTOpPIB (TeMIlepaTypa, TUCK), a TaKoX
KOMIUIEKCHA OIlIHKa TEXHOJOTIYHMX CXEM OYHINEHHS CTiYHUX BOJ, B SKHX HPUCYTHIA MPOIEC
KOATyJISIIii.

B po0orti npecTaBieHi TeXHIYHI PIIICHHS 3 OYUIICHHS CTIYHHUX BOJI, IO BIJAPI3HAIOTHCS BUCOKHM
BMICTOM JIOMIIIIOK O1TKOBO - JIMiJHOTO XapakTepy B AUcTepcHOi (azi. 3ampornoHOBaHO KOMILIEKCHA
TEXHOJIOT1s] OYUIIEHHS CTIYHHUX BOJI, JIe OCHOBHUMHU €TallaMu € KOaryJsiiitHe i aacopOIliiiHe OUnIeHHS
CTIYHUX BOJI.

3rigHo 3amponoHoBaHOi TexHonorii (Puc.l), Ha mowaTkoBOMy erami BifOyBaeTbcs MeEXaHIYHE
OYMIICHHS CTOKIB 3 METOI0 MaKCUMAJILHOTO BHIIUJICHHS KPYITHO AMCIEPCHUX >KUPOBHX YAaCTHHOK Ta
3aBUCIMX pedoBUH. Jlani mpoBoauMo mporec Koaryisuii 3 Burparor 5% -ro posuuny depym (11
xyopuny. [licns ocamkenns crokis uepes 20-30 XBUIIHH iX QUIBTPYIOTH Bijl OCaly, a MOTIM iX 3MIIIYIOTh
JUTSL TIOAAJIBIIOro jJoouuineHHs. Ha mporec copOrii cTiuHi BoaM MojarTh udepe3 10 XBHIMH, iX
BiJICTOIOFOTH JIJIsl BUPIBHIOBAaHHS KOHIIEHTpAIlil. AZCOPOILif0 MPOBOATH Y CHCTEMI 3 HEPYXOMHM IIapOM
copOLiifHOro Marepiany, 10 JOCATHEHHS MPOCKOKY, SIKMH KOHTPOJIIOIOTH IIISIXOM BU3HadeHHs pH

¢inbTparty.

OCHOBHE OMMILEHHA [loounLeHHs

aHHA wiA CTOKIB

Puc. 1. Cxema OYHIICHHS CTIYHUX BOJ TEXHOJOTIYHUX JiHI BUPOOHUIITBA

3a BigcyTHOCTI y 3MilIaHuX cTokax (ocdaris, iX MOKHA BUKOPUCTATH K BTOPUHHUHA CHPOBUHHUI
pecypc, HalpHUKIaz, SIK KOPMOBY 100aBKy, 0e3 MpOBEIeHHS CTafil JoouuIleHHs. Takox ancopOeHT,
HACHYCHUH OpPTaHIYHUMHU KHCIOTaMH 1 HEOCAaPKEHUMH O1IKaMU MO>KJIMBO BUKOPHCTOBYBATHU B SIKOCTI
KOpMOBOI1 cymimi Juis miarozisii BPX.

Bapro ouikyBaTH, 110 3ampOIIOHOBaHA CXE€Ma OYHMIICHHS CTIYHHX BOJA MOJIOKONEPEpOOHUX
MIIIPUEMCTB BiJi KOMIIOHCHTIB OPTaHIYHOTO TIOXO/DKEHHS 3a0€3MeYUTh HE JIUIIE 3aI0BUILHY SKICTh
CTIYHOI BOJIH, @ TAKOXK 3HIDKCHHS BUTPAT HAa MaTepiay Ayl OYMIICHHS Ta eHePreTHYHI BUTPATH.
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TIUTIUNNYK H. (UKRAINE, ODESA)

INNOVATIVE SOLUTIONS FOR FOOD SAFETY IN
UKRAINE'S AQUACULTURE AMID MODERN CHALLENGES

SO «Institute of Market and Economic&Ecological Research NAS of Ukraine»
65044, French blvrd., 29, Odesa, Ukraine, ecoregnaturres@ukr.net

Abstract: The current geopolitical situation, particularly the ongoing military conflict in Ukraine,
has significantly impacted the aquaculture industry, crucial for ensuring food safety. Destruction of
infrastructure and contamination of water bodies pose long-term threats to public health and the
environment, especially in the Black Sea region. This requires the development and implementation of
innovative organizational and economic solutions to maintain food safety and improve the aquaculture
sector’s resilience and productivity.

Key challenges:

1. Environmental pollution: Combat operations have resulted in the release of toxic
substances, threatening aquatic ecosystems and the safety of aquatic products.

2. Infrastructure damage: The destruction of critical infrastructure has hindered the
efficient functioning of aquaculture facilities, increasing the risks to food security.

3. Economic disruption: The war has reduced investments in the sector, particularly in

intangible assets such as patents and software, limiting innovation potential.
Innovative solutions for food safety:

1. Water resource management: Developing advanced technologies for cleaning and
monitoring polluted water is essential for maintaining safe and sustainable aquaculture practices.
2. Investment in snnovation: Increased capital investment in modernizing production

facilities, combined with focused spending on intangible assets, is necessary to enhance efficiency and
ensure safe food production.

3. Recirculating aquaculture systems (RAS): Implementation of these systems will
improve resource management, reduce environmental impact, and ensure a stable supply of aquatic
products, vital for global food security.

4, Diversification of species: Expanding the range of species cultivated through
innovative methods, such as integrated multitrophic aquaculture, enhances resilience and contributes to
safer, more sustainable food production.

Economic impact and food security: The strategic allocation of investments in both physical
and intangible assets is critical for enhancing the aquaculture sector’s contribution to food safety. The
development of a state strategy to support aquaculture innovations, coupled with regulatory frameworks,
will strengthen competitiveness and ensure a consistent supply of safe, high-quality aquatic products.
By reducing dependence on wild fish stocks and increasing domestic production, Ukraine can better
meet the growing global demand for seafood, a key element of food security.

Conclusion: Addressing the challenges posed by environmental degradation and economic
instability requires a comprehensive approach that integrates innovative technologies, improved
infrastructure, and strategic investment. Ensuring food safety in the aquaculture sector is not only a
matter of immediate survival but also a long-term strategy for sustainable development, economic
growth, and global food security.
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JAOIOK 4.0., IIOJKOITAEB C.B., IIOB3VH O.L,
BIPUY C.O., KAJJMHUYEHKO B.B. (YKPATHA, JIVIIbK)

KOHCTPYKUIMHO-TEILIOI3OJIAIIIMHUMA MATEPIAJIL 3 BUKOPUCTAHHAM
BIAXO/IB NIIPUEMCTB TEIVIOEHEPTETUKH TA METAJIYPIIi
®EPOCILJIABIB

Jloneyvruu HayioHanbHUU MEXHIYHUL YHIGepCUumem
43003, eéyn. I[lomebni, 56, Jlyyox, Yrpaina; maill@donntu.edu.ua

Abstract. Processes of structural formation of aerated concrete mixtures using fly ash from the
Kurakhiv thermal power plant and ferrosilicon production waste from the Zaporizhzhia ferroalloy plant
were studied. The specific electrical conductivity and speed and completeness of heat release in silicate
mixtures were determined. The method of mathematical modeling of the experiment, the optimal
compositions of aerated concrete using the specified waste were calculated.

Jo miampueMcTB eHepreTukn Hanexarth TemioBi enekrpoctanii (TEC), sxux mo aktupizarii
OotioBux 1t 3 1roToro 2022 poky B Ykpaini Oyino 15. Jlnsg Hux XapakTepHUi OPiBHSHO HU3bKUH PiBEHB
€KOJIOT0-eKOHOMIYHHX TOKa3HUKIB. Y TBOpIOBaHi mij yac cnamoBaHHs Ha TEC Byriuist 307101U1aK0BI
BiIXOIW y BigBajax € OararoToHaXHUMH. [l iX TpaHCHOPTYBAaHHS 3aCTOCOBYIOThH, IEPEBAXKHO,
cucTeMH rigpo3onopuaneHss. Ha ceoroani y Bigsanax TEC Ykpainu HakonudeHo noHaz 358,8 MiTH.
T 30JI0IIJIAKOBUX BiIx0/1iB Ha 1wion 3170 ra. CepeIHbOPIYHMIA BUXiJ] 30JIOILIAKIB JOCAT 14 MIIH.T, IKUH
Ma€ TEHCHIIIO IO 3pOCTaHHS.

OparMHA 3 HAaUOUTBIIT MTMPOKO 3aCTOCOBYBAHHUX (PepOCIUIABIB, SIKi HUHI BUPOOJISIOTH B YKpaiHi, €
KPEMEHHUCTI CIUIaBU, CBITOBUI OOCST BHUTOTOBJICHHS SIKMX CTaHOBUTH ~ 18 % 3arampHoro 00’emy
BUpOOIeHNX (epocruaiB. Jlo KpEMEHHCTHX CIUIABIB BiTHOCHUTHCS (hepocuiminiid (CIUIaB KPEMHIIo i3
3aJ1i30M), IKM{ BUILJIABIISIIOTH B €IEKTPO- Ta JOMEHHUX I1€YaXx.

[Tix uyac BWIUIABNSHHS KPEMEHUCTHUX (EpOCIUIaBiB YTBOPIOIOTHCS TBEPIi BIAXOJH: IUIAK,
KPEMHE3EMUCTUN THJI-BUHECCHHS T'a300YMIICHHS, BIICIB 1 APIOHIK IIUXTOBUX MaTepiaiiB, BiIXOAH
(hyTepOBKH KOBIIIB Ta evuei. KinbKicTh TBEpAMX BiIXOAIB CTAHOBUTH MOHAT 70 % Macu BUTOTOBIIEHOTO
¢epocuinito. [Ipu BupoOHUITBI (hepocuimimiro Ha 1 T KpeMHito, 10 BUTUIABIISAETHCS, YTBOPIOEThCs 300-
900 xr nuny (uwiamy). I[iHHMI 3a CBOIMH BJIaCTUBOCTSIMH KPEMHE3EMMCTUH IMHJI-BUHECCHHS (TaK
Ha3BaHUH MIKPOKpEMHE3eM), SKOr0 IIOPOKY Ha YOTHUPbOX (epoCIUIaBHHX 3aBOAaX B YKpaiHi
YTBOPIOETHCA ~ 20 THC. T, PAKTUYHO HE YTUII3YIOTh.

bararo BimxoiB MOXyTh OyTH IIHHOIO CHPOBHHOIO JIsl 1HIIMX Taiy3eld MPOMHCIOBOCTI SIK
TEeXHOTeHHI pojoBuIa. Brucoka ehekTHBHICTE BUKOPUCTAHHS MOOIYHUX MPOAYKTIB Ta MPOMHUCIOBUX
BiZIXOJIiB MpPHU3BEE IO CYTTEBOTO IiJIBUILEHHS iX MUTOMOI Bard y 3arajbHOMY OajaHCi CHPOBUHHHMX
pecypcis. Le, B cBoOIO uepry, cipusiTuMe 30epekeHHIO IPUPOTHOT CHPOBHHHU Ta PO3B’SI3aHHIO IPOOIeM
3aXHMCTY HaBKOJIMIIHBOTO CepPeIOBUIIA. Y 3B’SI3KY 3 IIMM e(DEKTUBHE BiIHOBICHHS BTOPUHHOT CUPOBHHHU
€ O/IHI€I0 3 HAHBAXKJIMBILIMX 3aBJIaHb CyYacHOCTI.

Metoro poOOTH € AOCHiIKEHHS NPOLECIB CTPYKTYPOYTBOPEHHsS MOPH30BAHOIO MaTepiaiy 3
BUKOPHCTaHHAM 30JM-BUHECEHHS MOKporo BuaaneHHs Kypaxiscbkoi TEC ([lonerpka o6macTts) Ta K
aKTUBHY 100aBKy KPEeMHE3eMHUCTOrO MUITY BiJIX0/iB BUPOOHUITBA (pepocuimito 3anopi3pKoro 3aBoay
¢epocrnasis.

Xapakrep 3MiHH MUTOMOI €JIEKTPOIPOBITHOCTI ra300eTOHHUX CyMillleld TOKa3aB, M0 30Jia-
BHHECEHHSI Ta IIJTAK PearyroTh BXKe Ha CTail MIHATTS TUCKY BOJITHOI MapH B aBTOKJIaBi (OPi€HTOBHO 32
0,4-0,5 MIIa). ITotim BigOyBaeTbcs CTpiMKE 3HMKEHHS KUIBKOCTI BalHAKOBOI'O KOMIIOHEHTA y PiIKii
¢aszi. JIiMiTOBaHOIO CTAJIIEF0 PEAKIlii CTa€ PO3YMH OKCUAY KaJIBIIIFO, 1 MPOIEC CYTTEBO YIOBLILHIOETHCS.
Ha i3oTepmiuHOMYy miepioai aBTOKIaByBaHHs (py TUCKY mapu 1,0 MIa) ckimagHuKy 3071 Ta UTAKy He
MaloTh [lepeBary MOPiBHSHO 3 KBApILIOM 3 ITiCKY.

AHali3 mpoleciB TEMJIOBUAIJICHHS B CHJIKaTHUX CyMilIax, AOCIHiIKyBaHHUX 3a JOMOMOTOIO
JudepeHiianbHoro apromatuuHoro kanopumerpa JAK-1-1A, moBoauTh , IO aBTOKIABHY OOpPOOKY
KOMITO3HUIIIi MOYKHA MMOYMHATH MiCJsl CKIHYEHHS! OCHOBHHX TEIUIOBUIICHB, TOOTO dyepe3 2-3 ToAuHU
MiCJIsl HACTaHHS OCTAHHBOTO TEPMOCQEKTY.

3a momomMoror MoOyIOBaHMX y TPUBUMIPHOMY HPOCTOPI IOBEPXOHb (YHKIN BIATYKY
BH3HAYCHO ONTHMAJIbHI CKJIATH T'a3030JI00€TOHIB 3 T0OABKOIO BiIXOTy BUPOOHHUIITBA (hEPOCHITIITITO.
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I3MOJIEHOBA T.I, ILIETIETA K.O., BAKAJI B.C. (YKPATHA, CYMM)

E®EKTUBHICTD 30JIbHUX IOBPUB Y ®IKCAILIIT
BYIVIEKUCJIOTHU POCJIMHAMM 3 ATMOC®EPHU

Cymcoxuii 0eparcasnuil yHisepcumem
40007, eyn. Xapxiecoka, 116, m. Cymu, Yrpaina; info@sumdu.edu.ua

Abstract. The conducted studies have shown the feasibility of using modified ash fertilizers in
increasing the fixation of CO, from the atmosphere by plants. It has been proven that when ash fertilizer
enriched with water-soluble phosphorus is included in the fertilizer system, the efficiency of feeding
was equivalent to the system using traditional fertilizers.

OCHOBY CydYaCHHX CHCTEM >KUBIICHHS IpPU BUPOLIYBAaHHI CUITBCHKOTOCHOAAPCHKUX KYIBTYP
CKJIaJaroTh 100pHBa, OTPUMaHHI 3 BUKOPUCTAHHSM KHCIOTHHUX TEXHOJIOTiH NMpH 100yBaHHi 1 mepepoOii
CHUPOBHHH, TpaHCPOPMAILlil eIEMEHTIB KUBJICHHsI B JOCTYITHI JJIsl pOCIHH (OPMH 1 IX TpaHyIIOBaHHI Ta
MiATOTOBII pPiAKuX J0OpuB sl e(EeKTUBHOTO 3aCTOCYBaHHS B POCHMHHUNTBI. llpu 1poMYy,
BUPOOHUIITBO XIMIYHHUX JOOPHB 3aIUIIAE€THCS CHEPIETUYHO BUTPATHUM Ta €KOJIOTTYHO HEOE3MEeUHUM.
B 3B’A3Ky 3 pO3BUTKOM aJIbTEPHATHBHOI €HEPreTUKH, CIIOKMBAaHHsS OiomanuBa pPOCIWHHOTO
MTOXODKEHHSI 3HAYHO 3pOocio. SIK HACHIIOK, KUTBKICTh 30JIM BiJl CHIaJieHHs OiomanmiBa 301BIIYETHCS 3
poKy B pik. [locimKeHHSIMI BCTaHOBIIEHO, IO POCIMHHA 30J1a MOXKE MaTH BHCOKHN BMICT Kallifo Ta
netro Menie — pochopy. ToMmy BoHA MOKE PO3TIIAIATUCS SIK CHPOBHHHUI MaTepial st BAPOOHHUIITBA
MepPeBAKHO KaniiHux moOpuB. Bxe choromni B YkpaiHi po3poOieHi TEeXHOJOTii Ta HalaroKeHO
BAPOOHUIITBO TAKUX JOOPHUB 13 30JIH.

Sk mpaBuio HEBHCOKHH BMIcT (ocdopy B 301pHHX H0OpHBax oOMeEXye iX eQEeKTHBHICTH. 3
METO MIiJIBUIICHHS IIHHOCTI 30JIbBHUX JOOPUB Oy po3poOJicHI TEXHOJOrIT 30arayeHHs 30JIH
MoHoamoHilpocpatom (MAD) Ta BHPOOHWITBA MOAM(IKOBAHWHA 30JBHUX JOOPUB METOJIOM
OKaTyBaHHS Ha TapiJilli i KOMIIAKTYBaHHs Ha BAJIKOBOMY TPaHYJISTOPI.

B nonsoBHX yMOBax Ha 03UMiii MIIEHUIII OyJia BUBUYEHA €EKTUBHICTh MPOCTHX 1 MO (PIKOBAHUX
MA® 30;bHUX IOOpPHB Ta iX CHCTEM B CTHMYIIOBaHHI pOCIWH 10 (hikcallii BYTJIEKHUCIOro Tazy 3
atMocdepH 1 MiIBUIIEHHS POIOYOCTI IPYHTY.

B 3anexxHocTi Bij Buay 100puB 1 ix kibkocTi, mpupict CO, B 6iomMaci 03uMOi NIIIEHHUI]I CTAHOBUB
Bin 211,13 1o 19393,65 kr/ra. Pocnuau HaiOibIle HAKOMMYYBaIH BYTJICKUCIINIA ra3 MPU BUKOPUCTAHH1
¢dochoprux 1 KamiiHUX 700puB Ha (OHI a30Ty. EQeKTHBHICTH TiAbKH HeMOAM(IKOBAHUX 30JHHUX
JOOpUB 3 BUCOKUM BMIiCTOM Kallito 0e3 IMO€HAaHHS 3 IHIIMMHU, JI0 CKIIaJy SIKUX BXOJATH a30T 1 pocdop,
y 3aCBOIOBAHHI BYTJICKHCIIOTO rasy Oyja HaliMEHIIOK 1 He nepeBuilyBaia 2,61-6,17% BiIHOCHO
HeynoOperux pocimH. Ha ¢oHi amodocy i amiayHOi cemiTpu ePeKTHUBHICTh IUX 30JIbHUX T0OpUB
30impmryBanacs BignosimHo Ha 3,19-7,77 ta 5,49-8,05%. Haitbinema dikcaris CO, Giomacoro i3
301IBIIEHHSIM TPOJYKTUBHOCTI O3MMOi MIIEHWI Oyla MpW MiKUBICHHI POCIWH 30aJIaHCOBAHUMHU
KUTBKOCTSIMH a30Ty, (pocdopy i kainito. BigHocHO poHY BHECEHHS TiIBKH a30THOrO JOOpMBa cUCTEMa
ynoOpeHHs 3 aMmiayHoi cemiTpu, aModocy 1 HeMOIU(IKOBAaHOTO 30JbHOTO 3 BUCOKMM BMICTOM Kallilo
no0puB Oyia edekTrpHimow Ha 17,83 - 21,47%.

[lpu BKIIIOYEHHI B CHCTEMY YIOOpEeHb 30aradeHoro BOJOPO3YMHHUM (POchOpOM 30JIHOTO
n00puBa, eQEeKTHBHICTh Hi/KUBJICHHA Oyja pIBHOLIHHOI CHCTEMi 3 BUKOPHCTAaHHAM B Hill
Tpanuiiinoro amodocy. Tak, npupict CO, y 6iomMaci BiIHOCHO TUIBKH a30THOrO (JOHY IPU BHECEHI
amiagHoi cenmitpu, HemoaudikoBanuXx (PsKsz) 1 30arauennx MA® (NsP3,K 2) 301bHHX 700pUB CTAHOBHB
16,41 - 21,41%.

3a piBHeM e(EeKTUBHOCTI CHUCTEMH YAOOpDEHHsS Ha OCHOBI aMmiadHOi CENiTpU 3 30JbHUMHU
(HemoaudikoBaHMMH 1 30aradeHMMHU Ha BOJIOPO3UMHHUE Pochop) noOpuBamu Oyiid Ha PiBHI CUCTEM 3
BUKOPUCTAaHHIM Tpaauuiiinux (amiauna cemitpa) i xoMmiuieKcHUX (NisPisKis Ha MA®) nobpus B
€KBIBaJICHTHUX KIUJIBKOCTSX IO BMICTY €J€MEHTIB >kuBjieHHS. OTxke, 30araueHHsl 30JbHHUX JOOpUB
¢dbochopoM, B TOMY YHCIi BOJOPO3YMHHHUM, ITO3BOJISIE HE TUIBKM OTpUMATH iX Moaudikarii, siki B
MOEJHAHHI 3 a30THUMH J0OpHMBaMH MOXKYTh IOBHICTIO 3aMiHHUTH amMOo(OoC Ta KOMIUIEKCHI CKIIaHi
noOprBa 0e3 3MiHM €(QEKTHBHOCTI CHUCTEM >KHMBICHHS POCIHH, aje W MiABUINUTH (DiKcalliro
BYTJICKUCIIOTH POCIMHAMU 3 aTMOC(EpH 1 pOJIOUiCTh IPYHTY.
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[IOIUK O.0., IETPOBChKA M.A. (YKPATHA, JIbBIB)

OPI'AHIYHE BUPOBHUILITBO BIHHUIIbKOI OBJIACTI
AK IPIOPUTETHA CKJIAJOBA CTAJIOI'O PO3BUTKY

Hayionanvnuu ynieepcumem imeni leana @panka
79000, eéyn. Ynisepcumemcoka, 1, Jlveie, Yxpaina, data6566(@gmail.com

Abstract. The factors of formation of organic production, the area of agricultural land with
organic status, the number of organic operators and the type of their activities within Vinnytsia region
are traced.

V BepecHi 2015 poky Ha Camiti OOH 3i cranoro po3sutky npuiinsuiu Hopsinok nennunii Ha 2016—
2030 poku i 3aTBepamun 17 Lineii cranoro po3BUTKY, SKi MOEAHYIOTh TPU HOTO acMeKTH: EKOHOMIYHE
3pOCTaHHS, COIiaNbHY IHTErpamito Ta oxXopoHy AoBKUDIA. [Ipaktwuno yci 17 mineir moB’s3ani 3i
CLITBCHKHM TOCITIOAAPCTBOM, aKe BOHO TAaK UM 1HAKIIIE BIUTMBAE HA yCi C(hEepH KUTTS.

3Bakal0Ud Ha Te€, IO BIHHWYYKMHA € OJHHMM 13 IPOBIJHHX PETiOHIB 3 BHUPOIIYBaHHSI
CLTBCHKOTOCHOMAPCHKUX KYIBTYP, 3a0€3MEUEHHS CTAJIOr0 PO3BUTKY OPraHIYHOI'0 BUPOOHUIITBA CTAHE
KITFOYOBMM YHHHUKOM JIJISi €KOHOMIYHOI CTabibHOCTI B TICISBOEHHI POKH. LIpOMY CIPHSATHMYTH
KIJIIMaTUYHI YMOBH, POJIIOUi IPYHTH, HASIBHICTH JOCBITY 1 TpaauIliil, 3pOCTal0umii iHTEpEC A0 OpPraHiqHOL
MPOAYKIIii, MATPUMKa 3 OOKY MIXHAPOTHUX OpraHizaiiii. 3arajibHa TUIOMIA CUTECHKOTOCTIOAAPCHKUX
3eMens (OpraHigHuX 1 MePeXiTHOTOo Mepiofy), cepTu(iKOBaHMUX BiJIMOBIAHO 0 BUMOT 3aKOHOJIABCTBA
VYkpainu, cranom Ha 2023 p. v Bigammekiii obmacti ckmama 3 379 ra, y TiM 4HCHi 1mioma
cinncnxorocnonapcmnx 3eMellb 3 OpraHiYHUM cratycom — 2433 ra (0,12 % Bin 3aranpHOi TUIOLI
cmncnxorocnouapcmnx yriae obmacti). 3aranbHa KinbKiCTh oreparopis — 25. Cepell HUX: 6UpoOHUKU
coi' —pomoBonbua kommnaHis «llogimmsy, OI KPAI/IAFPO TOB TAC AI'PO 3AXI/ Ta iH., opeaniune
pocaunnuymeo — OI': Jlon O. I1.. Ilpomicox KammniBmuan; OOIL: [Tocsamok 1. I1. KOTJI;{p 0. B,
Xomenko H. B., Kapnam O. O.; TOB: I'JIOPIA IHBECT; opeaniune meapunnuymeo — q)OH: I[eMI/Iz[I/IK
B. €., Koroniit B. A.; npodyxmu pocaunnuymea, wo ne niodasanucs nepepooyi — TOB: KusHiBka,
I[IGAHHEP BAP, I®GAHHEP AI'PO, KomapiBui, CAHI-JIOI'ICTUK, ITOAUIIIAAI'POBIZHEC,
JIAKH-2017, OJIbI'A, AT'POABIC, HYTTO I ®PYTTO, JIO30BA AT'POITPOI'PEC, T'JIOPIA
IHBECT; ®I': Jou O. II.; 3EJIIHCBKOI'O, PAHUO APY3IB, BUTBIPHS, Arpo-Cenc; ®OII:
Iepemer 1. B., [TocBaniok 1. I1., Terepyk C. B., lllanosamtox M. B., 3a6onothiok I'. I1., [losrass O. 1,;
Topoxriii b. B., Mazyp B. B., lllyneran C. B., bognap B. A., Jlesna T. B., Kotnsp O.B., Xomenko H.
B., Cremuyk A. 1., BEPEC OJIEI' BOI' IAHOBWUY, Poransceka JI. B., Kapmam O. O., JliBincekuii O.
B., Xnmamos B. O., Teepmoxni6 B. b.; IIIl: Kieuko B. B., KPYIIOCBIT; TIpAT BIHHUIIbKA
XAPYOCMAKOBA ®ABPUKA; supobnuymeo opeaniunux xopmie — ®OI Tlponicok KanuniBumau;
Jcusl  meapuru  abo NpoOyKmu MEAPUHHUYMEd, wWo He nidoasanrucs nepepobyi (npodykyis
oo0xcinonuymea) — ®OIT: Kotowiii B. A.. CKOpOHaHCBKHﬁB 10., lemunuk B. €. Ta in.

Jns cnpusiaus epexoxy Ha opra}ane CLIbCBKE rOCIOAAPCTBO, MOUIMPEHHS JIOKATEHOTO
BUPOOHUIITBA 1 CIIOKMBaHHS OPTaHIYHOI MPOAYKIIi JOIIGHO MiJABHIIMTH piBEHb O00I3HAHOCTI
HaCeJIeHHsI II0/I0 OPraHIYHOT0 BUPOOHUIITBA. 3ac000M KOMYHIKAIIi] € OpraHi3ailis BACTaBOK 1 SpMapKiB.
3 METOI0 PO3KPHTTS MOXKITUBOCTEH 1 MOTeHIlialy BiHHHIIbKOT 00J1acTi B OpraHivyHOMY BHPOOHHMIITBI, a
TaKOX OOMIHY JIOCBIJIOM Ta 0OTOBOPEHHS IIUISIXiB PO3BUTKY OpraHivHOro BupoOHuITBa y 2021 p. BTpeTe
NPOBENM OHJIAHH-QOPYM, SIKHI OpraHizyBaiu JlemapramMeHT MiKHAPOJHOTO CITIBPOOITHUITBA Ta
PErioHaILHOTO PO3BHTKY obnaepsxkaaminicTpartii criyibHo 3 I'C «Opraniuna Ykpaina». Y ToMmy 5 poii
BifiOyacs mepia perioHaisHa arponpoMHCIIOBa BUCTaBKA «AT'PO-Binnuis». Bona 3i0pana 01u3bK0
200 ykpailHCHKMX BHPOOHHKIB 1 JUIIEpiB cm},cmorocno;[apcwm TEXHIKH, SIKi JIEMOHCTpYyBaiH ii B
NOJLOBUX YMOBax. 3axiJi OTpMMaB MO3WUTHBHI BIATYKH, OpraHi3aTopd IUIaHYBajJlW 3pOOUTH HOTO
IIOPIYHMM, ajie 3aBajiuiia oBHOMacmTabHa BiitHa. Bapyre [lens [lons «AI'PO-Binnunsy BinOyaeThest
y BepecHi 2024 poky. Ha 3axozi Oyne NPEJICTABIICHO Oinprre 180 ywyacHUKIB, sKi TIOKaXKYTh OCTaHHi
JOCSATHEHHSI arpoCeKTOpY, BKIIOYHO 3 TEXHIKOIO, TBAPUHHHITBOM, arpOTPAHCIIOPTOM Ta JIOT1CTHKOIO.
OpHUM 13 KIIFOYOBMX MOMEHTIB IOJi1, 5IK 1 B JOBOEHHI POKH, 6yz[e ,I[eMOHCTpaL[H/IHI/II/I MOKa3 TEXHIKH B
peabHHUX TOJILOBUX YMOBaX. 3 METOI0 HPOCYBAaHHS OpPraHiuHOi MPOAYKIii HA MiKHAPOJHI PHUHKH,
Binnunpki miampuemctBa Opanmu ywacth y BuctaBui B [ixoni (Byprynmis, ®panuis). Cepen
NpEeACTaBICHUX Ha CTEHIl Oy/M OpraHiuHi Xap4oBi HPOJIYKTH, BUHO, MenoBi Hamoi. o 2026 poky y
Binnuni 3ammaHoBaHO 30yAyBaTd «XapyoBY CHIIIKOHOBY JOJIMHY» — iHHOBAaUiMHUI iHAYCTpiadbHHUN
napKk 3 BHPOOHHWITBA EKOJOTIYHO YHCTHUX Ta OPraHIYHUX XapUyOBHX NPOAYKTIB 3 MOMIIUBICTIO
CTBOPEHHS MIOHA]] ABOX THCAY poOOYHX Miclb. [IpO€EKT HallineHNH HAa PO3BUTOK arpapHoro CeKTopy Ta
3aJly4eHHS 1HBECTOPIB I epepoOIeHHS CIIbChKOTOCIIONAPCHKOT MPOAYKIIi.
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BOPJIVH IL.M., MAprBAHHﬁ M.C., BOPUCIOK A K.,
HAT'YPCBKHUU H.O. (YKPAIHA, JIbBIB)

CHUHTE3, CTPYKTYPA I AJICOPEIINHI BTACTUBOCTI MATHITOUYYTJIUBHUX
BYIVIEHEBUX KOMIIO3UTIB HA OCHOBI APIBHOAUCIIEPCHHUX
IOPOIIKIB OKCHIIB 3AJII3A PI3HOI BAJTEHTHOCTI

Hayionanvnuu ynieepcumem Jlvgiscoka nonimextika
79013, eyn. C. bandepu, 12, Jlvsis, Yrpaina,; coffice@lpnu.ua

Abstract. In this work, carbon composites based on hydrolysis lignin and iron oxide powders
were synthesised. The structure, magnetic, and adsorption properties of the composites were
investigated. Both composites have a high value of specific magnetisation. It is shown that the
adsorption capacity for the Methylene blue dye is almost the same, and that for Congo red correlates
with the difference in the parameters of the porous structure.

HayxoBo-TexHIYHHIA TIpOTpeC i Tocrmoapchka MisUTbHICTH JIIOAWHU HEYHUKHO MPHU3BOIUTH IO
BUHHUKHEHHS PI3HOMaHITHUX €KOJIOTTYHUX podiieM. Cepes HUX KIFOUOBOIO 3aIMIIAETHCS 3a0pyTHEHHS
JIOBKIJUIS TAKUMU 3a0pyAHIOBaYaMH, SIK BayKKi METaJM, OPraHiuHi CIIOYKH Ta 1HIII IIKiJTUBI PSYOBUHH.
P03BUTOK OYMCHHUX TEXHOJIOT1H CTUMYIIOE MOIIYK Ta BIPOBAPKEHHS y MPAKTUKY HOBHUX aICcOpOCHTIB
Ta aacopOIliiHuX mpoleciB. BukopucranHs aicopOSHTIB 3 MarHiITHUMHU BJIACTUBOCTSMHU 3HAYHO
MOJICTIIYE 3aBJAaHHS BHUIUICHHS, TMONUTYy Ta KOHLUEHTPYBAaHHS pedoBHH. MonudikyBaHHS
MAarHiTOYyTJUBUX YaCTUHOK BYIJICLIEBUMHU IOKPUTTSMHU [IO3BOJISIE OTPUMYBAaTH BHUCOKOE(EKTHBHI
a7IcOpOeHTH.

s cuHTe3y 3paskiB 3a ocHOBY Oyio B3sTo okcuau FeO i Fe;Os. [Ipu temnepatypsiii 06po0i
IIPY HasBHOCTI BYTJIELIEBOI OCHOBH BOHU NEPETBOPIOIOTHCS Y MAarHETUT, 1110 € IPUYMHOIO MOSIBU 100pOT
HaMarHiue€HOCTI TaKUX BYIJICLEBO-3AJII3HUX KOMIIO3MTIB. SIK [DKepeno BYyIJemo BHKOPHCTAHO
rizponizauii  mirHiH. CHiBBIIHOIIEHHS KOMIIOHEHTIB y CyMillli Ui CHHTE3Yy CKJIaJalio
JirHiH:okcu = 3:2. CUHTEe3 BYIJICLIEBUX KOMIIO3MTIB 3 TAKOT CyMillli IIPOBEICHO 33 HACTYITHOK CXEMOKO
—HarpiB 110 250 °C 3i mBuaxkictio 5 °C/xB, ButpumMka 20 xB — Harpis g0 800 °C 3i mBuakictio 10 °C/xs,
ButpuMKa 1 rox. Kommosut Ha ocHoBi FeO noznagarumemo BK1, a Ha ocHoBi Fe,O3 — BK2.

®dotorpadii CHHTE30BaHUX KOMIIO3UTIB OTPUMAHO 32 JOMOMOTOK) CKaHYKOUOTO €JIEKTPOHHOTO
Mmikpockoria Phenom ProX. PerntreHogmdpakmiliHi KpuBi BYTJIEHEBUX MaTepialliB OTPUMaHO 3a
nornomororo nudpakromerpa JPOH-3 B Cu K,-Bunpominroanni (A=0,1542 um). Ilopucty cTpykTypy
BU3HAYaJId Ha OCHOBI 130TepM azcopOIii/necopOirii a30Ty. MarHiTHi BUMIPIOBaHHS MPOBOIWIN 3a
JIOTIOMOTO0  BiOpalliiiHoro marHeromerpa. PeecTpyBany KpHBi NepeMarHiqyBaHHS JOCIIIKYBaHHX
3pasKkiB y MarHiTHuX monsx Bix -300 kA/M 1o +300 kA/Mm.

Ha ocHOBI aHaizy peHTTeHIBChbKHX AMMPAKTOTPaM y CHHTE30BaHUX BYTJICIIEBUX KOMIO3HTAaX
BCTaHOBJICHO HAsIBHICTB BYTJIeNIeBOI aMOp(HOT CTPYKTYpH. Y HU3bKOKYTOBIH 00J1aCcTi MAaEMO 3pOCTaHHS
IHTGHCUBHOCTI PO3CISIHHS PEHTTeHIBCBKHX IPOMEHIB, MI0 MOXE CBiIYMTH 0po (QOpMyBaHHS
MiKpPOMOPHUCTOI CTPYKTYpH Komno3uTiB. [lon0 ¢a3oBoro ckmamy, To OKCHIHA CKIIaJ0Ba 3a3HAE 3MiH. Y
3pa3ky BK1 crioctepiraerscs sik Buxigauit okcun FeO y He3MiHHIN GhopMi, Tak 1 101aTKOBUH MarHETUT
Fes04. YV 3pasky BK2 e Buxinnauii okcup FeoOs, ane mosBIsitoThCS JiHii, sKi BignosigaoTs FeO. Takox
3poctae BMicT MarHeTuTy FesOs. Cepen ineHtu¢ikoBaHuX JiHIH € TakoX JiHii, SKi BiJIOBiZalOTh
®epym Merarigpokcuny FeO(OH).

[Mutoma HamarHidenicth HacudyeHHs Kommo3uty BKI1, BumipsHa B MardiTHOMy 1o
nanpyxenictio 800 KA/M, craHoBUTH G5 =40 A-M*kr!. Tluroma HaMarHiyeHiCTb HACHYEHHS
otpuManoro komnosuty BK2 cranosuts 65 = 34 A-m*-kr'.

Ha ocHoBi anaizy i30TepM ajacopOiii/mecopOiii a30Ty BCTAHOBJICHO, 1110 32 PAXYHOK BEJITUKOTO
BMICTY METAJIE€BO-OKCHIHOI CKJIaJ0BOI IIMTOMA ILIOIIA MMOBEPXHi € HeBenukorw: 116 M*/r nus BK1 i
167 m*/r st BK2. Tlpu ibomy cepesiniii pajiiyc nop BUSBUBCS iI€HTHYHUM — 2,63 HM.

AncopOIiiiHI BIaCTUBOCTI CMHTE30BaHUX KOMIIO3MTIB JOCTIIKEHO 3 BUKOPUCTAHHSIM BOJHHUX
po3uuHiB 6apBHUKIB MeTuineHOBUH cuHii (MC) i konro ueponuii (KHU). Ha ocHoBi ananmizy i3otepm
azcopOI1ii BCTaHOBIIEHO, 10 aacopouiiHi eMHocTi Mo MC € npaktuyHo ineHTHyHUMHE. [To KY Kommo3uT
BK2 mae apcopOuiiiny emuicts Ha 25% Oinpiry, HibKk kommo3ut BKI1. Lle moxe OyTu 3yMOBIEHO
PI3HHIICIO TUTOMHX 00’ €MIB 3pa3KiB KOMITO3HTIB.
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IIEBYEHKO T.O., CAMOXIH €.1. (YKPAIHA, XAPKIB)
o0 IIMTAHHA 3HEBOJHEHHSA OCAIIB ITIOBYTOBHUX CTIYHUX BO/I

Xapxiscokuil HayionanvbHull yHisepcumem micbko2o 2ocnooapcmea imeni O.M. bexemosa
61002, syn. Yopnoenasiecoka, 17, Xapkie, Yxpaina, yevhenii.samokhin@kname.edu.ua

Abstract An urgent issue today is the accumulation of large volumes of sludge, which are formed
during the treatment of urban sewage at sewage treatment plants. During the development of a
technological scheme for dewatering sludge, it is necessary to study the object on which this sludge is
formed. The technological scheme of sludge treatment must be developed taking into account the
features of sludge formation, their types and the selected sludge stabilization treatment technology. Also
important is the information about the following ways of realization of the obtained final product -
dehydrated sludge. The cost of the mechanical sludge dewatering shop depends on this.

AKTyaJIbHUM TIMTaHHSAM ChOTOJICHHS € HAKOITUYCHHS BEJIMKUX OOCSTIB 0CaIiB, SIKI YTBOPIOIOTHCS
i Yac OYUCTKU MICBKHMX CTIYHHMX HA OYMCHHUX CIIOpYyax CUCTEM BOAOBiABeneHHs. Lle muranHs € moci
HEBUPIMIEHUM He TUTbKH I YKpaiHw, a i 1 kpaid yceoro Ceity. TexHIYHMI Ta TEXHOIOTIUHHMA
PO3BHTOK KpaiH, 3MiHa 3BMYOK Yy XapuyBaHHI Ta 3MiHa TEXHOJOTIYHHX IPOIECIB Y BHUPOOHHIITBI
MIPU3BENH 10 3MiHU SIKICHHX 1 KiIbKICHUX TIOKa3HUKIB OCa/IiB, 1[0 YTBOPIOIOTHCS HA OUUCHUX CHOPYAax
KaHaJi3aIii Oy/Ib-sIKOT0 HACEIEHOTO MyHKTY. /|0 OCHOBHHIX BHIB OCaJliB CTIYHUX BOJ, SIKi 3aliMarOTh
OiNBIIYy yBary cepell iHKeHepiB, HaJIeKaTh:

1. Cupuii ocan i3 MEepBUHHUX BIJICTIMHUKIB / MEPBHHHUHA ocaja (OCTaHHIN eTam MeXaHIYHOTO
OYMIIICHHS CTOKIB) — HEOAHOPIMHUH 3a CKJIAJOM OCaJl, YTBOPEHHUH Y MPOIECi BiICTOIOBAHHS CTIYHUX
BOJI Tiepell eTanoM 0ioJoriyHoro ouriieHHs. Bonoricte cuporo ocany cranoButs 94-96 %, posmipu
TBEPIUX YACTHHOK Yy TaKOMY OCajli CKJIaAaloTh: KpymHicTio 7-10 MM — 5-20%, kpymHicTio 1-7 MM —
9-33%, kpynHicTio MeHmie Hixk 1 MM — 50—-88% Bij Macu cyxoi peq4OBHHH.

2. AKTHBHHIA MYII TicJs O10JIOTIYHOTO OYHINEHHS CTOKIB — 3a (PpaKIiiHUM CKJIaJIOM IIeH BHI
ocafy OUTbII ofHOPiAHUI, 98% MacH YaCTHHOK aKTHBHOT'O MYJTy MalOTh pO3Mip MeHIle | MM, BOJIOTiCTh
aKTHBHOTO MYJy CTaHOBHUTH 98,0-99,5%.

3. Cymim cuporo ocagy Ta akTHBHOTO MyJIy Mae BoJoricte 98-99%, tak sik npubmmnsao 70% Bifg
0CaJliB, 0 YTBOPIOIOTHCS HA OYMCHUX CIIOPY/IaX CTAHOBHTH AKTUBHUI MYIL.

Tomy min yac po3poOKH TEXHOJIOTIYHOT CXEMH 3HEBOJHEHHS 0CajliB Tpeba BUBUUTH 00’ €KT, HA
SIKOMY IIi 0CaJil YTBOPIOIOTHCS. Tpeba BUKOHATH (PpaKIiiHWI Ta XiMIYHUIN aHANi3M TUX 3a0pyJIHEHb,
SKi TICIJIA eTariB OYMIICHHS OYIyTh BiOKpPEMJICHI Y BUTIISAII ocajiB. BU3HAYNTH 32 TEXHOJIOTiYHOO
CXEMOI0 OYHIICHHS CTIYHUX BOJ, JI€ 1 sIKi THIIU OcafiB OyAyTh YTBOPIOBATHCS Ha OYHMCHIN CTaHIIII.
BaxnuBum € nutanHs, i OyayTh Il ocaand oOpoOISATHCS pa3oM YM OKpeMo. 3a3BHYail Ha OUYMCHHX
CriopyJax 3akjaJieHa CITibHa 00poOKa OcajiB i MepIuM eTaroM OOpOOKH Y HOBHX TEXHOJOTIYHUX
cxemax 00poOKHM OCajIiB MIPOIMOHYIOTH aHaepOOHE 30poKyBaHHs. [IpoTte, Bike OaraTbMa J0CIITHUKAMHU
BCTAHOBJICHO, IO 30pOJ/UKYETHCS Kpaille 3 OUIBIIMM BHXOJOM 0iorazy CHpHWil ocaj 3 MEepBUHHHUX
BifcTiitHUKIB. CHpHil 0caj BiIpi3HAETHCS BiJ] HAIUIIKOBOTO AKTUBHOTO MYy OUIBIINM BMiCTOM
OpraHiYHMX PEYOBHH, SIKi JIETKO OKHCIIOIOTHCS, 1 TOMY JIETmIe MiANaroThcs 30pOpKyBaHHIO. Takox
BCTAHOBJICHO, 1110 aKTUBHUHI MYJI IIiJ] 4ac aHaepoOHOro 30poKyBaHHS y TepMOPiIbHUX yMoBax (53-55
°C) 30inpLIye KUTBKICTD 3B’3aHO{ BOJIOTH, IO MOTIPIIYE Yy MOAAIBIIOMY 3JaTHICTh aKTUBHOTO MYILY
3HEBOJIHIOBATHCA.

TexnonoriyHa cxema 0OpoOkHM ocagy Mae OyTH po3poOiieHa 3 BpaxyBaHHSIM OCOOJMBOCTEH
YTBOpEHHsI OcCaiB, 1X BUIIB Ta 00paHOi TexHOJOTrii cralbimizamiiiHol o0poOku ocaniB (aepoOHa,
aHaepoOHa, cIiibHAa 00poOKa CHUPOro ocaay i aKTMBHOTO MYJIy 4M OkpeMma). Takok 3aMOBHHK Mae
HazjaTH iHpopMalio npo Oa’kaHi IUIIXH peanizalii OTPUMAaHOTO KiHIIEBOTO MPOLYKTY — 3HEBOAHEHOTO
ocaay. 3HEBOJHEHI OCaad MOXYTh BHKOPHUCTOBYBATHCS Yy BHIUIAOI J0OpUB JUIA CLIBCHKOTO
roCHoJapcTBa y pasi BiACYTHOCTI B ocagaxX TOKCHYHHX PEUYOBHH Ta BaXXKMX MeTaliB. Takoxk ocamu
MOXYTh 3aCTOCOBYBATHUCS y OyYAIBHMUUTBi, JUIS TOAAJBIIOIO CIAIIOBAHHS Ta BHPOOJICHHS
eJIeKTpOeHeprii To10. Bix mporo Oye 3ajiexxaT BUOIp TEXHOJIOITYHOTO 00IaTHAHHS JIJ1s1 3HEBOJHCHHS
OoCaaiB, THUIM Ta KOHIEHTpPAIil pEarcHTiB, fAKI 3aCTOCOBYIOTHCA IS IIOKPAIICHHS IIPOIECY
BOJIOTOBIJ|/1ayi, a OTXKeE, 1 BAPTIiCTh IEXY JUIs 3HEBOJHCHHS 0CAJiB TOOYTOBUX CTIYHUX BOJ.

Ceminap 3 Seminar 3


mailto:yevhenii.samokhin@kname.edu.ua

148

BACWJIIHWY T.M., ITYPJIMK A. B., KABEIIBKA M. B., IIAPAMKO A.B.,
BUHOKYPOBA 10.€. (YKPATHA, BIHHULLS)

JOCIIKEHHSA IMTPOLECIB OYMIIIEHHSA BOAU
I'N'IMHUCTUMU AJCOPBEHTAMMU

Binnuyvxuii deporcasnuii nedazociunuti ynisepcumem imeni Muxatina Koyobuncokozo, 21001,
syn. Ocmpo3svkoeo, 32, Binnuys, Yxpaina, info@yvspu.edu.ua

Abstract. To purify wastewater from heavy metal ions, as well as organic and other toxic
compounds, it is promising to use adsorption methods using natural dispersed minerals as adsorbents.
Modification of sorbents allows to improve their equilibrium-kinetic characteristics: increase the
maximum sorption capacity and shorten the time to reach sorption equilibrium.

AKTyaJbHOIO MPOOJIEMOI0 CY4acHOT'O CYCIHiJIbCTBA € OXOPOHA JOBKIUIS Ta 3[OPOB'S JTFOAWHH.
OpnHAM 13 IPIOPUTETHHX 3aBJIaHb y TAITy31 0XOPOHH HABKOJIHUIITHBOTO CEPEAOBHUIIIA € MOMIYK €(heKTUBHUX
Ta OE3MeYHWX TEXHOJIOTi OYHMINEHHS CTIYHMX BOX. ICHyroui XiMmiuHI Ta (i3MKO-XIMIYHI METOau
OUMILEHHS 3a0pyIHEHOT BOJM (peareHTHE OCa/PKEHHS, KOaryJloBaHHS, 030HYBaHHsI, XJIOPYBaHHS), IO
MOJIATAOTh Y aKTUBHIN XiMi4HIN [ii un (i3MYHOMY BIUIMBI Ha BOMY, MO3BOJSIOTH BUIATUTH 3 HEi
BU3HA4YeHI 3a0pyJHUKH, HEPIAKO TOTIpHIYIOYH TPU [OMY (i3UKO-XIMiUHI BIIACTUBOCTI BOIU Ta
MOPYLIYIOUX PUPOTHUI OajaHC pO3UNHEHUX Y Hill comeil.

3 MeToAiB BUAAJCHHS TOKCHUKAHTIB HaiyacTille BUKOPHCTOBYETHCS aACOPOIIHNMN, OCKIIBKA
BiH J03BOJISI€ JOCSTHYTH HU3BKUX 3aJMIIKOBHX KOHLCHTpAI IIOMIOTAHTIB, aX O IOBHOTO iX
BUJAJICHHS 3 BOJIU. AKTyaJbHHM € PO3pOOKa HOBHX, HEJOPOTHUX COPOCHTIB Ha OCHOBI NMPHPOIHOT
CUpOBHHHU. SIK COpOEHTH BHKOPHUCTOBYIOTHCS: CHHTETHYHI COpOCHTH, aKTHBOBAaHE BYT1JUIS, @ TAKOXK
JIesIKi BiTX0/1M BUPOOHMIITBA, TaKi K 1K, THPCa, 3011a Ta iH. HaltbineIn yHiBepcaTbHUMU 3 COPOSHTIB
€ aKTUBOBaHE BYT'JUIA, SIKE XapaKTepU3y€EThCS BUCOKO PO3BHHYTOIO MOBEPXHEIO 1 mopucticTio. OgHak
OJIHMM 3 OCHOBHHX ITHTaHb, 110 BUHUKAIOTH MPHU aJCOPOIIHOMY OYMIIEHHI CTIYHUX BOJ aKTHBHUM
BYTiIsIM, € #oro pereHepamis. [lpomec pereHepaiiii Ta akTuBalii BYriUis € €KOHOMIYHO- Ta
PECYpCOBUTPAaTHUM METOIOM. Y TOH K€ Yac aKTHBOBaHE BYTiIs €()EKTUBHO OYMILAE BOAY Bil
OpraHiyHuX i HAQTOBMICHHUX POIYKTIB, IPOTE HOr0 e()eKTUBHICTH 0 BiTHOIIEHHIO JI0 BAYKKUX METAIIIB
HeBenuKka. [TTMHUCTI Matepiany, a TakoX Topd 3aaTHI copOyBaTh JIOMIIIKH OPTraHIYHOTO Ta
HEOPraHIYHOTO MOXO/KeHHs. J{aHi MaTepiany He AedinuTHI Ta JelieBi, y MOPIiBHAHHI 3 aKTHBOBAHUM
ByrijursiM. MonudikyBaHHS  COpOEHTIB  JIO3BOJISIE  TOKPAIIMTH  iX  PIBHOBAXKHO-KiHETHYHI
XapaKTepUCTUKU: TIJBUIIUTH TPAaHUYHY COPOLIMHY €MHICTh 1 CKOPOTHTH 4ac JAOCSITHEHHS
COpOIiifHOT piBHOBArH.

Jnst cTBOpeHHs cOpOLitHOr0 MaTepiady BUKOPHCTOBYBAIH IIIMHY i3 ABOX pOAOBHII BiHHHUIIBKOT
obmacti. BuxisiHy rimHy monepeqHbpo NOApiOHIOBanM cnovatky y dapdopoBii crymii, a motiM y
kynsoBoMy MimHI Retsch PM 100, 31 mBunkictio obepranns 3000 o6/xB mporsrom 20 XBWIKH.
AHaJOTiYHUM YMHOM OyJHM MiArOTOBIEH] iHII Martepianu: Topd, AepeBHa 3o0ia. [licns moapiGHEHHS
Top® MiJIaBAIY MiPOJITHYHOMY BUNIAIOBAHHIO Oe3 nocTtymny kucHio npu 600 °C npotsirom 20 XBHITUH.
[ligroroBneHi KOMIIOHEHTH 3MINIYBAJIM y HACTYITHOMY CHIBBIJIHOIICHHI: INIHA 1: TTIMHA 2: JepeBHa
3oma : Topd : Boga = 1:1:1:1:2. Otpumany macy dopmyBanu B KyOiuHy ¢opMy 3 po3Mipom pebpa 3-5
MM, ipoBoaniK BucyuryBaHHus npu 100 °C 1 mignaBany BUNAIOBaHHIO B MydenbHii meui npu 800 °C
MPOTATOM 2 TOJUH.

AmHani3 ckiiaay BUXIIHMX TJHMH TI0Ka3aB, IO XIMiYHUI CKJIaJ BUKOPHUCTOBYBAaHMX 3pa3KiB
BiZJPI3HAETHCS, IPOTE B OCHOBHOMY MiCTSITHCS OJJHAKOBI KOMIIOHEHTH, aJie pi3HOi KOHLEeHTpawii. Takum
YHHOM, BapilOIOYH CITiBBITHOIICHHS TJIMH B COPOEHTI, MOKHA KOHTPOJIFOBATH KOHIICHTPAIIIO TaKHX
KOMITIOHEHTIB sIK: OKCHJ] KPEMHI0, OKCHJI 3aJ1i3a, OKCHJI KaJIbI[if0, OKCUI aatOMIiHiI0 1 T.1. B pe3ynbraTi
TEpMOOOPOOKH BiIOYBA€THCSI BUTOPAHHS OPraHIYHUX KOMIIOHEHTIB 1 YTBOPIOETHCS TIOPUCTA CTPYKTYpa
COpOECHTY.

IIpoBeaeni DocHiKeHHs TO3BOJIAIOTh PEKOMEHIYBATH METOMWKY OTpPHUMaHHS COPOEHTIB IS
OYMILEHHS CTIYHMX BOJ BiJl 10HIB BaKKMX METaNiB, @ TAKOK OPTaHiYHHUX Ta IHIIMX TOKCHYHHUX CIIOJYK.
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PUJIBCHKHII O.®.!, TOMBPOBCHKMI K.O.!, TOPBAHb B.B.!,
IIETPYIIA 10.10.2 (YKPAIHA, 3ATIOPDXK )

BUKOPUCTAHHS HOBITHIX BIOTEXHOJIOT'TH JIJISI IHTEHCU®IKAIIIL
IMTPOLECIB OYHUINEHHSA BOAU MAJIUX PITHOK

I3anopizvruii nayionanvruii ynieepcumem
69011, eyn. Yuieepcumemcoka, 66, 3anopigicocs, Ykpaina,; znu@znu.edu.ua
’Hayionanvnuil ynieepcumem «3anopizvka nonimexmixay
69063, 3anopixcoics, syn. Yuisepcumemcoxa, 64, 3anopiscocs, Yrpaina, rector@zp.edu.ua

Abstract. For restore the water quality of small rivers and scientifically and practically justify of
the proposed biotechnology, in 2021 we started a study of the purification of the small river Kapustyanka
in Zaporizhzhia. A fibrous carrier «VIY A» type was installed in this watercourse in the form of kapron
halyards. Stationary constructions with artificial fibrous carrier «VIY A» were mounted below the mini
hydroelectric power station, where after aeration the water immediately enters the Kapustyanka River.

Jnst epeKTUBHOTO OYMIICHHS IMOBEPXHEBUX BOJ, a CaMe, BOJ MaJHMX PIUOK, HEOOXITHO
CTBOPIOBATH B YMOBAX iCHYIOUHX BOJIOTOKIB JTOJATKOBI MTY4YHI €KOCUCTeMH. J[JI1s1 CTBOPEHHS IITYIHUX
€KOCHCTEM BHKOPHCTOBYIOTH PI3HOMAaHITHI IJIaBalO4i HECydi €JIEMEHTH, N0 SKHX 3aKpIiTUTIOOThH
BOJIOKHUCTHH HOCIH «BISI». BomOKHUCTHI HOCI# i IBUIIYE 3aTHICTh JI0 010JIOTIYHOTO OYHUIIICHHS BOAH
3a paxyHOK INBHIKO HApOCTal04oi Ta IIIJIFHO iMMOOimi30BaHOT OiomMacH MiKpPOOpraHi3MiB —
JIECTPYKTOPIB OPTaHiYHUX 3a0pyAHEHb BOAM, Ta BUMIMUX (OPM TiIpoOioHTIB (Mikpo3oonepudiToH Ta
MakKpo3001epuQiTOH).

st BiHOBICHHS SKOCTI Boau Manol piuku Kamycrsnka Hamu 3 2021 poky Oyiio po3mnodaTo
JIOCITI/DKEHHS III0/I0 OYHMIIEHHS! TTIOBEPXHEBUX BOJI IIHOTO BOJOTOKY 3a CydacHOK OioTexHojorier. B
piuni KanyctsiHka Oyny BCTaHOBIICHI (HATATHYT1) KalpOHOBI (alii MepreHANKYIISIPHO Tedii BOJOTOKY,
JI0 SIKMX MPUKPITUTIOBAIN €1eMEHTH 010JIOT1YHOTO OUYMILEHHS BOAM Y BUTJISII TIOJIOTHA BOJIOKHHCTOTO
Hocis tumy «BISI». Taki cranionapni koHcTpykuii 3 «Bl€wo» Oyno 3moHTOBaHO Hmxk4e MiHi-I'EC B
TOMY MicIli, e BOAA [y’e 100pe HACHUYEThCsl PO3UYNHEHUM KHCHEM (pHC. 1).

5
Is1» B p. KanycTsnka.

o

Puc. 1. BcTaHOoBNEHE TONIOTHO MITYYHOTO HOCis «B

[lepeBaru HOBITHKOI 0IOTEXHOJIOTI TONATAIOTH B HACTYITHOMY: BOJIOTOKH, B JIAHOMY BHIIQJIKY
MaJli piukd, MOXYTbh OyTH BUKOPUCTAaHI AK JIOKaJIbHI OYMCHI CIIOPYAU. 3allporoHOBaHa 010TEXHOJIOT1s
He IoTpedye MPUMYCOBOT aepallii BOJW Ta BUTPAT eJIEKTPUYHOI eHeprii Ha i BUKOpUCTaHHS. [HTeHCUBHE
HACHYCHHS BOJM KHCHEM IIOBITpS BIOYBA€TbCS BHACHIJOK TOro, IO IITY4HUH HOCIH «BLS»
posTamoBaHuil y Bogoroui Bigpasy micist MiHi-I'EC. Takox 3anpornoHoBaHuil cioci® OYUILIEHHS BOIU
MaJIUX PiUOK peani3yeTbes 3a MPUHLIUIIOM «010KOHBEEPay, 1€ Y IOKAJILHOMY IIPOCTOPi CKOHLIEHTPOBAaHA
MakcHUMalbHa OiomMaca MIKpOOPTaHi3MIB — JIECTPYKTOpIB Ta IHIMMX TiApOOIOHTIB, siKi TpodidyHO
YTPUMYIOTbCS Ha BOJIOKHHCTOMY HOCi€Bi. B mizomy, 010TeXHOJIOTIS 103BOJISIE IPOBECTH JIECTPYKLIIO
O1JIBIIOCTI CHOTYK OPraHiYHO-CHHTETHYHOT IPUPOAU Ta 3HU3UTH KOHLEHTPAaLil0 HAaQTONPOIYKTiB, IO
NOTPAIUISIOTH Y BOJY PiYOK 3 IPOMHUCIIOBUX a00 3TMBOBUX CTOKIB.

3a mocnimkenuit nepioa (2021 — 2024 pp.) Ha BOJOKHHCTOMY HocieBi «BIS» Oyno BUsABICHO
YIPYHOBaHHA 300MepU]ITOHY, sSKE MNPEACTABICHO TPhOMAa CHCTEMAaTHYHUMH TpynamMu —
MPOTHUCTOTIEPUGITOHOM, MIKPO300NIEpU(PITOHOM Ta MakposoorepuiToHOM. B 1iomMy yrpynoBaHHs
300nepuGiTOHY HamiuyBao Oibi Hixk 20 TakcoHiB. Tpodidna CTpyKTypa yrpyrnoBaHb 3000epu(iTOHY
mryyHoro Hocist «BISI» mpencraBnena 6-ma TpodiuHUMH Tpynamu: OakTepio-IeTpUTOodaramu,
Oaktepio-anbpro-gerputodaramu, nerpurodaramu, oOmMHiparamu  (BCEIIHUMH  OpraHizMammu),
anprodaraMu Ta XmwKaKkaMu.
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BAKAJI C.B. (YKPAIHA, CYMN)
POJIb 3B’SI3AHOI'O BYTIJIEIIO Y ’)KUBJIEHHI POCJINH

Cymcokuil 0epacagnuil yHigepcumen
40007, syn. Xapxiscoka, 116, m. Cymu, Ykpaina, svvakall@gmail.com

Abstract. One of the approaches to solving the current problem of reducing greenhouse gas
emissions from the soil has been developed. A variant of carbon deposition in the soil by introducing
biochar as a nanoporous modifier into the composition of fertilizers has been shown. An increase in
yields and an improvement in the quality of crops and soil fertility have been noted. Based on the
research results, it has been determined that the most effective modifier is biochar made from hardwood.

3a OmiHKaMH €KOJIOTiB, J0 3HAYHUX 3a0pyIHIOBadiB aTMochepr MapHUKOBHMH Ta3aMu
BIJTHOCHUTBCS CUIBChKE TOCIOAAPCTBO, HA JOMIO SIKOTO Mpunaaae oinpime 12 % 3aranbHuxX ria00ambHUX
BUKM/IiB TAPHUKOBHX raziB, skumu € CO,, MeTaH Ta 3aKHC a30Ty. IX 1078 OLIHIOIOThCA B 5,1—
6,1 riratonH exBiBaneHTa CO, Ha pik. [Ipu mboMy HalOLTBIINI BYTJICIIEBHIA ITyJI Ma€ OKEaH — OJIM3HKO
38 400 GT, armochepuuii Byrienesuit myn ckiranae 800 GT, BMicT Byrremio B IpyHTi ckiagae 560 GT.
BoaHouac, ofHUM i3 HAHBaXKJIUBIIIMX €JIEMEHTIB Ha 3eMIIi, IO MOB’SI3aHUI 3 ICHYBaHHSIM JKUTTSI — €
BYyTJCIb, KM € OCHOBHOK CKJIaJ0BOI (oTocuHTe3y. Byriemp y ckiaai IyKpiB, BYTJICBOJIB Ta
aMIHOKHICIIOT 3HAXOAUTHCS Y JINCTAX, cTe0IaX, IUIoJaX, KOPeHIX; TOOTO Y BCIX HAM3EeMHUX 1 TII3EMHHUX
YaCTHUHAX POCIUH. TaKoXK BiH € OCHOBHHM €JIEMEHTOM JJIs )KUBJICHHS TIEBHUX MiKpPOOPTaHi3MiB IPYHTY.
OpraniyHuii ByTJIelb IPyHTY BiJlirpac MPOBiAHY POJIb y UK BYTJIEIIO, TOMY ACTIOHYIOUH Ha JTUIIKOBY
KUTBKICTh BYTJIEHIO B IPYHTaX IUTAHETH MOXKHA JOMOTTHUCS TIOM’SIKIIIEHHS 3MiH KJIiMary.

KinpkicTp ByrIiemnro, BUABIECHOTO B )KHUBUX POCIHMHAX 1 TBAPHHAX, BIIHOCHO MaJia y TIOPiBHSIHHI 3
BMICTOM BYIJIEII0 y IpyHTi. B opHOMYy miapi micocremy JliBobepexHoi YKpaiHU BMICT OpraHiqYHOTO
BYTJICITIO B cepeTHboMY ckiianae 2,89 %. [IpoBeneHi HaMu JOCIiIPKEHHS 3 BU3HAUEHHS BMICTY BYTJICIIIO
B MiHEpPAJIbHUX 1 OpraHiyHUX JOOpHBax IMOKA3alH, M0 HOTO BMICT, 3aJIEXKHO BiJl BUIY MOOpHBa, MOXKE
konuBatucs Big 0,5 mo 1,56 % ta no 30 % BignosimHo. OTXKE, IPU PEKOMEHI0BAHUX arpoXiMiKaMH
HOpPMax BHECEHHs MiHEpPaJIbHUX Ta OPraHIYHUX JOOPUB 0€3 3MiHH arpo3axo/(iB CyTTEBE HAKOMYCHHS
BYIJICLI0 B IPYHTI BWIUIAAA€ MpoOJeMaTHUHUM. Posrisgaroum JpKepena HaaxO[DKEHHS Ta BTpaT
BYTJICIIIO i3 TPYHTY, MOXKHA BiIMITUTH IIEPIIOYEPTOBY HEOOXiHICTh 3aCTOCYBaHHS IIOKPUBHUX KYIbTYP
JUTSL 3HIDKEHHS BUKHJIIB BYTJICIIIO BiJI IMXaHHS IpyHTY. [lo-npyre, HeoOXiaHe 301IbIICHHS BPOXKAWHOCTI
CLIbCBKOTOCIIOJAPCHKUX KYJIBTYP, OCKIJIBKHM 3HAYHO MiJBUILYETHCS HAAXOIKEHHS BYTJICLIO B POCIMHU
3 atMocepu 3a paxyHok (oTtocuHTe3dy. [lo-TpeTe, BaknuBa iHTeHCH]IKaIls OI0JOTIYHHUX MPOIECIB Y
IpyHTI (pO3KJIafaHHs OioMacu IPYHTOBUMH MiKpoOaMH MPU3BOAUTH JIO YACTKOBOI BTPATH BYTJICIIO Y
Burnsiai COz 3 TPyHTY uyepe3 MiKpoOHe JUXaHHS, Y TOH Yac sIK iHIIA YacTWHA BHXIJHOTO BYTJIEIIO
30epiraeThbCs 3a J0MOMOIOI0 YTBOPEHHS T'yMyCy — MPOAYKTY, SIKUH 4acTO HaJa€ IpyHTaM, OaraTUM Ha
BYTJICIb, XapaKTePHUI TEMHHI KOJIIp).

Hami  mociifpkeHHST JTOBEJIM MOYKIJIMBICTH 30UIBIICHHS BPOXKAHHOCTI POCIMH 3a PaxyHOK
MOIU(IKyBaHHS MiHEpaJbHUX NOOPUB PSIIOM MPUPOAHUX COPOEHTIB Ta yMariB JY)KHHUX METalliB, a
TaKOK PO3pOOKH HOBHX PELENTyp OpraHo-MiHepadbHHX a00puB. BuBueHHs BIUMBY Moau(ikaTopiB
JIOOPHB HA IPYHT Ta SKICHI MOKa3HUKH BPOKAIO MMOKA3aJIH, 1110 3aCTOCYBaHHs COPOEHTIB HAHOIOPUCTOT
CTPYKTYPH J03BOJISIE HE TUIBKK 30€pertu, ajie i MiABUIUTH poArodicTs piuti. [Ipu nupomy, Halikpami
MOKAa3HUKHM €MHOCTI KaTiOHHOTO OOMiHYy IPyHTY MaB 3pa30K 0iouapy 3 TBepAMX Nopoj AepeBuHu. Ha
¢oHi #oro BHeceHHs 3 po3paxyHKy 100 kr/ra 30inbmryBanack Ha 60 %, y TOpIBHSIHHI 3 KOHTPOJIEM, TIPH
onHoYacHOMY 30ubIIeHHI Ha 40 % moctynHoro gocdopy 1 npu 30inblIeHH] 3acBO€HOTO hochopy y
pociuH suMeHro Maibke Ha 19 %, a mpu BBeZieHHI 0iouapy B peleNTypy CKIAQAHUX JOOPUB IPHUPICT
CYXOi peYOBHHH Yy TOCiBaX SPOTo SYMEHIO cKiagas Oinbiie 26,0 % B 3a1eXHOCTI BiJf MapK JOOpUBa y
TIOPIBHSIHHI 3 KOHTPOJIEM.

OTxe, 301MbIIEHHS BPOXXAMHOCTI POCIMH 1 MiABUIIEHHS POMIOYOCTI IPYHTY CBiAYUTH, IO
3B’A3aHUIl BYIJIEb CTa€ peajbHUM IHCTPYMEHTOM OinbIl e(eKTHBHOI 3aCBOIOBAHOCTI IMOKUBHHX
€JIEMEHTIB Ta BUPIIIye 3aBIaHHs 3HIWKEHHS BUKUAIB CO; 3 TPYHTIB.
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KOUYYBEU B.B.lv, SIPEMYVK $.B.2, MAJIbOBAHUI M.C.!,
BYTANUVK H.IO.!, (YKPAIHA, JIbBIB)

COPBIINHI BTIACTUBOCTI AKTUBOBAHMX YJIbTPA3BYKOM BEHTOHITIB
NIBHUIbKOI'O TA YEPKACBKOTI'O POAOBUIL

' Hayionanonuii ynieepcumem «JIvgiecoka nonimexnikay
2Inemumym 2eonoeii i 2eoximii 2oprouux konanun HAH Yrpainu
79013, nn. Ce. FOpa, 3/4, Jlveie, Ykpaina, viktoriia.v.kochubei@lIlpnu.ua

Abstract. X-ray diffractometric and comprehensive thermal analyses indicate that the primary
rock-forming mineral in the bentonite clay from the Ilnytskyi and Cherkasy deposits is alkaline earth
montmorillonite. X-ray spectral analysis indicates that ultrasonically activated and sedimentation-
enriched bentonite from the coarse-dispersed phase of the Ilnytskyi deposit exhibits enhanced sorption
capacity for copper ions. Bentonite from this deposit is considered a promising natural sorbent for the
purification of wastewater from heavy metal ions.

B poGoti mocmijkeHi copOIlifiHi BJIACTMBOCTI MOHTMOPWJIOHITIB, SIKi € OCHOBHHMU
MOPOJIOYTBOPIOIOUMMH  MiHEpaJlaMi OCHTOHITOBUX TIWH IMRHUIIBKOTO pOjOBHINA 3aKaprnaTchbKoi
obmacri Ta Jamykisebkoi ainsaku (11 map) YUepkacbkoro popoBuiia. 306aradeHas OCHTOHITOBUX TIIMH
MOHTMOPWJIOHITOM TPOBOJIWIM METOJOM CEIUMEHTalii TpyOoaucnepcHoi ¢a3u. AKTHBAIIiO
30aradyeHoro MOHTMOPHIIOHITOM OSHTOHITY (3B) MPOBOIMIN Ti€I0 YIBTPA3BYKOBUX XBUJIb Y BOJHOMY
CepeloBHIII BIPOIOBXK 4 — 5 xBuiauH. YacroTa BHmpomiHioBaHHS ckiagama 40 x['1, MOTYyXHICTH
mkepena BunpoMinioBanus 60 kBrt, intencusmicts 3 Br/cm’. Hemosrotpupana jis ynbTpasByKy
BUKJIMKAaJa TUCTIEPTryBaHHS YaCTHHOK TJIMHHU, PO3KPUTTA OazanbHUX NoBepxoHb MMT Tta 3pocTanHs
KUTBKOCTI IOCTYITHUX COPOIIIHHUX TIEHTPIB.

3a pesyapTaraMu X-IIPOMEHEBUX AU(PPaKTOMETPHUYHUX AOCHiKkeHb (nudpaktomerp AJII-2.0,
FeK,, Mn-¢inetp; I-12 MA, U-30 kB) 3pa3ku 3b Oynu 6nu3bkumMu 1o MoHo(da3HUX i pencTasieHi Ca,
Mg- dhopmoro MmoaT™MOpmitonity (MMT). Mikimaposi npoMikku aeskux naketie MMT Yepkacbkoro
pojioBHIIa 3amoBHEHi rigparoBanumu kationamu K i Na®. MMT giarHocTOBaHO 3a iHTEHCHBHUM
0azanpHuM peduiekcom (001) B qiamazoni Manux KyTiB (20 = 6—-10°). Ha audpakrorpaMi opieHTOBaHHX
Tperaparis boMy pedJIiekcy BilMOBigana MixKIaposa Biggamns 1,54HM.

Pesynpratn peHTreHoda3zoBoro aHamizy MiATBEPIKYBAIW JTaHUMH KOMIUIEKCHOTO TEPMiUYHOTO
anamizy (nepuBarorpad Q-1500 cucremu “Ilaynik - [laynmik—Epneii”). Brpara macu 3paskie 3b B
obmacti Temmeparyp 20-320°C BigmoBimana BHIUICGHHIO MDKIIAPOBOI BOAHM, KOOPIWHOBAHOI
oOMiHHMMHU KaTioHamu MMT. 3HauHa BTparta Macu 3pa3kiB 3b B TemreparypHomy intepBaii 320—
850°C Bimmosimana pyiHyBaHHIO cTpykTypu MMT 3 BuaineHHAM KOHCTUTyLiiiHOI Boau. B
temreparypHux inTepBaiax 320—617°C (Inpauibke pogouiie) Ta 320—572°C (Uepkachbke pOIOBHIIIE)
pyrinyBanmuchk maketu MMT, B OKTaeqpUYHUX TO3WIIAX SKUX €Ki KaTiOHW aIOMIHIFO 130MOpGhHO
3amiieHi kationamu 3aiiza. MMT LIbHHUIIEKOTO pOIOBHINA BiA3HAYABCS OLTBIIIMM BMICTOM 3aJII3UCTHX
MaKeTiB.

CopOuiiiny 3maTthicts 3paskiB 3b BigHocHO KariomiB Cu?’ omiHIOBaIM Ha OCHOBI  JaHUX
€HEepProuCIepciftHoro X-MpoMEHEBOr0 CIEKTPAJIbHOTO aHamidy i3 BUKOpucTaHHsIM mpuiaxy INCA
Energy 350, mo iHTerpoBaHHi B CUCTEMY CKaHJyBaJbHOTO €JEKTPOHHOIO Mikpockomy Zeiss EVO-
40XVP. Cop6uiro ionip Cu?' 3paskamu 35 NpoBOAWIM i3 BOXHMX PO3YMHIB BIIPOJOBK IBOX Ji0 3a
temneparypu 25°C i pH 4,1. 3a mouaTkoBoi KoHuIeHTpauii HoniB kympymy 0,8 mr/mn B MMT
[IEHMIEKOTO POJOBMINA Bif0yBaIOCh MOBHE 3aMillleHHs oOMiHHMX HoHiB Ca?' Honmamm Cu?’. Bmict
ioniB kynpymy B MMT cknagas 31,95 mr/r. 3a moyarkoBoi konuenrpauii Cu?* 1,5 mr/min 8 MMT
YepkacbKoro poJoBHIIa BiAOyBaJOCh YaCTKOBE 3aMilllEHHS HPUPOTHOIO OOMIHHOTO KOMILIEKCY
fionamu Cu?*, Bwmicr Hori kynpymy B MMT cknanas 19,28 mr/mir. ExsiBanenTre 3amiieHHs HOHIB
IpUPOIHOTro 06MiHHOTO KomIuiekcy MMT honamu Cu®* cBiTumsIo mpo HOHHMI MeXaHi3M copOLii.

[Migsuinena copOuiiina saarricts 36 LibHMIBKOrO pomoBumia BigHocHO HoHie Cu®’ 3ymoBieHa
XapakTepoM 130MOpHHX 3aMillleHb B oKTaeapuyHii citii MMT, siki 31aTHI BIUIMBaTH Ha CTPYKTYPHUIR
3apsm  MiHepany. 3HIKEHHS copOriiiHoi 3matHocTi 3b  Uepkachkoro poIoBHINAa BHUKIMKaHA
MIPUCYTHICTIO B 0OMiHHOMY KoMmIuiekci MMT omHO3apsimHUX KaTiOHIB, SIKI BiI3HAYAIOTHCS] HU3BKOIO
3/IaTHICTIO JI0 HOHHOT'O OOMIiHY.
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JIALIMIK H.B. IETPYIIKA LM. (YPAIHA, JIbBIB)

ITPOI'HO3YBAHHSA NIOINUPEHHS ITNJIY B ATMOC®EPI IIJIAXOM
MOJAEJIIOBAHHA ITPOLECY

Hayionanenuu ynieepcumem “Jlvgiecoka nonimexuixka”
79000, syn. Cmenana banoepu, 12, m. Jlvsis, Yrpaina; nataliia.v.latsyk@lpnu.ua

Abstract. The cement industry is a significant source of air pollution due to cement dust
emissions, which negatively impact human health and the environment. To ensure sustainable
development, it is important to implement effective measures for monitoring and reducing industrial
load, particularly by improving dust collection equipment, which can reduce cement dust emissions by
10-15%.

3a0pyaHeHHS aTMOC(EpHOro IMOBITPS € CEpHO3HOI0 3arpo30i0 JUIS EKOJIOTiUHOi Oe3IeKH,
0CO0JIMBO Yepe3 MUIOBI BUKUIU [IEMEHTHUX MIANPUEMCTB. TOHKOIUCIICPCHI MOMIOTAHTH, IO MICTAThH
pI3HOMaHITHI KOMIIOHEHTH, 3/[aTHI BUKJIMKATH CHHEPIeTHYHI e(eKTH 1 MOPYIIyBaTH EKOJOTIYHY
piBHOBary B ekocucteMax. Po3noBcio/pkeHHsI 3a0py THIOBaUiB 3aJICKUTH BiJl 0araTboxX (PakTopiB, TAKHX
SIK METEOPOJIOTIYHI YMOBH, Pelibe() MiCIIEBOCTI, @ TAKOXK HASBHICTh MPUPOIHUX 1 IITYy4HHUX Oap'epis. Lle
BIUIMBA€E Ha SKICTh MOBITPS, OCOOJIMBO B XHUTIOBHX pallOHAX, PO3TAMIOBAHHWX MOOJM3Y IIEMEHTHUX
3aBOJIB.

MogentoBaHHS MOIUPEHHS THJIOBUX BUKHUIIB € BAYKIMBUM iIHCTPYMEHTOM JIJIS OLIIHKY 1X BIUTMBY
Ha NOBKULIA. J7s IIbOTO BHUKOPHUCTOBYIOTHCA Taki mojeni, sk AERMOD, ski BpaxoBYIOTH pi3Hi
(akTopH, 30KpeMa METEOPOJIOTIYHI YMOBH, pelbed) Ta XapaKTEPUCTHKH JPKEpen BUKHIIB. Momenb
AERMOD, po3po6iena HaykoBusmu CLIA Ta Kanaau, € TOUHUM 1HCTPYMEHTOM JAJISl HPOTHO3YBAaHHS
BUKHUIB Ta TX pO3MOBCIOIKCHHSI.

Po3poOka MareMaTHYHHUX MOJENEH MOMMPEHHS IIEMEHTHOTO MY € KIFOYOBUM KPOKOM JUIS
NOKpPAIIEHHS €KOJIOTIYHOT OE3MeKH Ta 3aXMCTy 3I0pOB'S HACEJECHHs, IO MPOXUBAE MOOJIU3Y TAKUX
MIPOMHCIIOBUX 00'EKTIB.

JlocnipkeHHs TOKa3yroTh, MO APIOHOANCIIEPCHI YaCTUHKH MUY CTAHOBJIATH CEPHO3HY 3arpo3y
JUISL 3/I0pPOB'SL JIFOIMHM, OCOOJIMBO Yepe3 IX 3aTHICTh NPOHUKATH TNIMOOKO B JIET€HI Ta BHKIHMKATH
3axBoproBaHHs. 1100 3MeHmMTH 3a0pyAHEHHs, BAXKIMBO PO3POOJIATH MaTeMaTHYHI MOJEN st
MPOTHO3YBaHHsI PO3MOBCIO/DKCHHS My B atmochepi. OjHi€l0 3 TakuxX MOJCICH € pIBHSIHHS
Mg y3iiHOTO TIEpeHeCceHHs], SIKe BPaXxOBY€E IBHUIKICTh BITPY, MOTYXKHICTh JDKEpena BUKUIB, Ta 1HIII
¢daxTopu. Jlns BUpIMIEHHS IIbOTO PIBHAHHS BUKOPHCTOBYETHCS METOJ JUCKpETH3allii MPOCTOpy Ta
CKIHYCHHHX PI3HHUIIb.

Pe3ynpraTi MOzeIOBaHHS MOKA3yIOTh, 0 HAHOLIBIIA KOHIICHTPALIiS MY CIIOCTEPIraeThesl Ha
JesIKifi BiJCTaHI BiA [pKepena dvepe3 BIUIMB MOBITPSHUX Mac. 3a JONOMOIOI0 3alMpOIIOHOBaHHMX
TEXHOJIOTIM OYMILECHHS TOBITPsST MOXKHA 3MEHIIMTH KOHIIEHTpaito nmuiry Ha 10-15%. Maremarnyna
MOJIeJIb TOKa3alia BiAXWICHHS BiJ PealbHUX EKCIIEPUMEHTANBHUX JaHUX He Oubiie Hix Ha 20%, mo
CBITYHUTH TIPO i1 TOUHICTB.

TakyuM YWHOM, 3alpoNOHOBaHA MOJENb E(PEKTUBHO ONKCYE MPOIEC PO3MOBCIOJKEHHS
[EMEHTHOTO NIy B atMocdepi 1 Moxke OyTH BUKOpUCTaHA JIJIsl TIOKPAICHHST €KOJIOTIYHOT CHTYaIlil Ta
3aXUCTY 3[J0POB's MOEH.

BucnoBku. MarematniHa MOJENb EPEHECCHHs 3a0pPYAHIOIOUUX PEYOBHUH Y MICBKHX YMOBax
BpaxoBye sIK TUQYy3iiHI, Tak 1 TypOyJIeHTHI MEXaHi3MHU TPaHCIOPTyBaHHSI. Mojeib Takoxk Oepe 1o
yBard B3a€MOJIi10 OBITPSHOTO MOTOKY 3 MiCbKOIO 3a0yI0BOIO, 1[0 CYTTEBO BILIMBA€E HA BEPTUKAIBHUI
po3nojin 3a0pyaHerb. OCHOBHI acIeKTH MOJE BKIIOYAKOTH: NU(y3idHNA MexaHi3M (TOIMMpeHHs
3a0pylHEHb Yepe3 MOJICKYJSIpHY IUQY3il0 3 ypaXyBaHHSM TypOYJIEHTHOCTI MOBITPSHUX IOTOKIB);
B3aeMoAil0 3 OyniBasiMu (edeKkT "BYJIMYHOTO KaHBHOHY', KOJIM BHCOKI OyZiBIIi OOMEXKYIOTH
TOPU30HTAJIbHI Ta BEPTUKAJIbHI TOTOKH); T 3aJ€KHICTh PO3IOILTY 3a0pYJHIOIOUMX PEUOBHH I10 BHUCOTI.
Bucokuii koedirient kopemsmii Ilipcona (0,92-0,94) miaTBeppkye afeKBaTHICTH Ii€l Mozaeni B
MIPOTHO3YBaHHI PO3MOAUTY 3a0pyIHEHL IO BHCOTI 3 ypaxyBaHHSIM IIBHAKOCTI BITPY 1 3IaTHOCTI
3a0y0BU 3a0e3MeuyBaTi NPUPOIHY IUPKYIISIII0 TOBITPA.
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IOPYEHKO B.O., TKAYEHKO C.O., MEJIbHIKOBA O.I'. (YKPAIHA, XAPKIB)

KOPEJIAIIA BIOTUYHOI'O IHAEKCY AKTUBHOI'O MVYJ1Y 3 TAPAMETPAMU
TA TOKA3HAUKAMM BIOJIOTTYHOI OUMCTKH CTIYHUX BOJ|

Xapxkiscokuil HayioHanbHUll yHigepcumem micbkozo eocnooapcmea im. O. M. Bexemosa,
61002, syn. Yopnoenasiscoka, 17, Xapkis, Ykpaina, valentyna.yrchenko@kname.edu.ua

Abstract. The results of a long-term study of activated sludge and the determination of its biotic
index using the Madoni method at existing city sewage treatment plants are presented. The analysis of
the obtained data made it possible to determine a reliable positive correlation of the sludge index with
the concentration of NO;™ in the wastewater leaving the facility, and, therefore, with the depth of the
nitrification process, a negative correlation of the index with the filament index, temperature, as well as
the concentration of NH4+ and H,S at the entrance to the treatment facilities.

st eeKTHBHOTO KOHTPOJIIO Ta yNpaBiliHHs 0i0TEXHOJOTISIMH OUYUCTKH CTIYHUX BOJ HEOOXiIHI
METOJU IIarHOCTUKH CTaHy aKTHBHHX MiKpOOiOIIeHO3iB — 00’ €KTHBHI iHIEKCH. bioTHuHUil iHAEKC
aktuBHOrOo Myny (SBI), 3amponoHoBanuii MajoHi, € 00’€KTUBHUM ITOKa3HUKOM 1 )K€ KOPHUCHUM
THCTPYMEHTOM JIJIsI IHTETrpalibHO1 OLIHKK (DYHKIIOHATBHOCTI MYy TIPH MOHITOPUHTY, & OCOOIHMBO IS
ineHTH(dIKAI] KPUTHIHUX CUTYaIliH.

SBI BCTaHOBNIOIOTH Ha OCHOBI pE3yNbTaTiB, OTPUMAHUX TMpPH IOCIDKEHHI MikpodayHH
akTuBHOTO Myny. Merox SBI mepenbauae, mo MoMiHyBaHHS KJIIOUOBHX IPYIN Ta iX YHUCEIBbHICTH, a
TaKOXX KITBKICTh TaKCOHIB-IHAWKATOPIB MIKpO(ayHH aKTUBHOTO MYJIY 3MIHIOIOTHCS 3aJIe)KHO Bif
(h13UKO-XiMIYHUX 1 TEXHOJOTIYHUX MMapaMeTpiB Ta epeKTiB mporecy ounieHHs. TepMiHOM «KITFOU0BI»
a00 «(yHKIIOHANBHI» TPYNH MO3HAYAIOTH TPYNH HAWMPOCTIIINX, BUAUICHI Ha OCHOBI CHOCOOY ix
NepecyBaHHs Ta PO, sIKy BOHH BIAITPaloTh y 0i0LEHO31 akTHBHOTO Myny. KirodoBuMHU rpynamu €
BUTPHOITJIABAIOYi, TOB3al0¥i Ta NPUKpIIUIeHi iH(Yy30pii, pakoBWHHI ameOu, Maii rerepoTpodHi
JOKTYTHKOBI, 1HQY30pii poay Opercularia spp. Ta Vorticella microstoma. Ha mincrasi KinbkicHOToO
o0paxyBaHHS KJIFOYOBUX TPYII iHJICKC BU3HAYAIOTH 32 JIOTIOMOT'OI0 JIBOCTOPOHHBOT TabuIli. Lls Tabmuis
OIIIHIOE AKICTh aKTHBHOTO MYJIy Ha OCHOBI Pi3HO{ UyTJIMBOCTI MEBHHX TPYI MiKpodayHH 0 YMOB
HaBKOJIMIIHBOI'O CEPEJOBHINA, Ta BIUIMBY LMX YMOB Ha YHCEIbHICTH HaWmpocTtimmx. B poborax
3aKOPJOHHUX aBTOPIB II0M0 Jocii/pkeHHs SBI BH3HAue€HO KOPEIAII0 KOHICHTpAIil pPi3HUX
HAUMPOCTINIUX B aKTUBHOMY MYJII 3 IMOKa3HUKAMHU CKJIaJly CTIYHHMX BOJ[ IO OYMCTKHU 1 MIiCJsA OYHUCTKH
(bCK, XCK, po3unHHHI KUCEHb, aMOHIHHUI a30T, HITPUTH, aKTUBHICTh HiTpH(]iKaIlii, KOIbOPOBICTb,
BiK aKTUBHOTO MYJTy, KOHIICHTPAIlisl 3aBUCITUX PEYOBHH).

Mertoro poboTH € Bu3HaueHHs1 SBI akTHBHOTO MyJly MiCbKUX OUYMCHHX CIIOPY/ Ta BCTAHOBJICHHS
KOpeJLii HbOro MOKAa3HMKA 3 MapaMeTpaMH Ta MOKa3sHUKaMU OYUCTKU. J[OCIiIKEeHHs! BUKOHYBaJIU Ha
MIiCBKUX OYMCHHUX criopyax Ne 2 M. XapkoBa MpoTsIroM 6 MicsiB Py KOHTPOJIi IOKA3HUKIB OYMCTKH.

Ha mincraBi 0OpoOKM OTpUMaHMX JIaHWX BCTAHOBIIOBATW Kopelsiiii Mik SBI Ta HacTymHuMH
MOKAa3HUKAaMH SKOCT1 aKTUBHOTO MYJy (MYJIOBHH iHAEKC, IHOAEKC HUTYATOCTi) Ta CKIIaly CTIHHHUX BOJ
(KOHLIEHTpaLlisl CIPKOBOJIHIO B IOCTYHArO4iid BOJi, KOHUEHTpALis HITpaTiB Ta aMOHIHHOTrO a3oTy B
OUMINEHI BOAI, CONEBMICT), a TakoX Temreparyporo. CraTHCcTHUHMIA aHani3 3HadeHb SBI Ta
MOKA3HHUKIB AKOCTI CTIYHUX BOJI JOBIB, 1110 iICHY€E BUCOKA HEraTHBHA KOpeJsLis 3HadeHb SBI 3 iHaexcom
Hutyarocti (-0,981) Ta remneparyporo (-0,949). Bucoka HeraTuBHa KOpemsList TaKox OyJia BUSBIICHA
mik SBI Ta xonnentpamiero NH4" (-0,826) Ha BUXOMi 3 aepOTEHKY, IO 00’ €KTHBHO BiI3EPKAITIOE
3aJeKHICTh eeKTy TIMOOKOi 010JIOTiYHOT OYHMCTKU (3 BHIAJICHHSM CIOIYK HITPOT€HY) BiJ| SIKOCTI
akTUBHOTO Myiy. [Ipu pomy Oysio BusiBieHo nmo3uTuBHy Kopeisiuito (0,842) mix 3nauenHsm SBI Ta
koHueHTpanieto NOs~ B CTIYHHX BOJAX, 110 BUXOMAATH 3 CHOPYAHM), 4, OTXKE, 3 TIMOMHOIO IMpOLecy
HiTpUdiKaIli Ta epeKTHBHICTIO BUIAJICHHS aMOHIHHOTO a30Ty. BusiBieHa BUCOKa HEraTUBHA KOPEIISITist
(-0,791) SBI 3 konnenTpariero H>S Ha BXOA1 B OYMCHI CIIOPY/IH.

OTxe, B pe3ynbTaTi MPOBEIEHUX AOCII/KEHb MOKHA NMPHWUTH 0 BHCHOBKY, IO OlOTWYHUI
ingeke myiny SBI jgemMoHCTpye CTIMKHIA JOCTOBIpHME B3a€MO3B'SI30K 3 KIFOYOBUMH TOKAa3HUKAMU
OYHCTKH CTIYHUX BOJ Ta SIKOCTI aKTHBHOTO MYITY, &, 0T)KE, € 3HAUYIIINM iIHCTPYMEHTOM IIPH ONITAMI3aIlil
TEXHOJIOT1] 01070T1YHOTO OUMIIEHHS CTIYHUX BOJ.
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VLADIMIRSKY A., VLADIMIRSKY I., ARTEMCHUK V. (UKRAINE, KYIV)

PECULIARITIES AND DEVELOPMENT OF LEAK DETECTION TECHNOLOGIES
FOR HEAT AND WATER SUPPLY PIPELINES UNDER MILITARY IMPACTS

G.E. Pukhov Institute for Modelling in Energy Engineering of the NAS of Ukraine
03164, 15 General Naumov St., Kyiv, Ukraine; avl000000@ukr.net

Abstract. The paper analyzes the current condition of underground heat and water supply
pipelines in Ukraine under significant wear and military impacts. Challenges in promptly detecting
hidden leaks and possibilities of applying known methods to identify damaged sections and leak
locations are examined. Developing acoustic and correlation leak detectors is considered promising for
more accurate pipeline diagnostics in war conditions and network deterioration. Innovations such as a
new parametric correlation method and spatial-frequency selection of useful leak signals are proposed
to enhance critical infrastructure diagnostics, ensure essential services, and support energy system
resilience amid contemporary challenges.

In the approved Energy Strategy of Ukraine for the period until 2050 (Cabinet of Ministers of
Ukraine, Order No. 373-r of April 21, 2023), the renewal and modernization of the energy infrastructure
are envisaged. A critically important component of this infrastructure is the heat and water supply
systems, including central heating and hot water pipelines. The strategy considers the consequences of
the full-scale war against Ukraine, emphasizing energy security and strengthening the energy system's
resilience. Ensuring the operational technical state of heat and water supply systems requires diagnostic
methods and tools that correspond to the critical situation that has developed. It is advisable to analyze
the current state and peculiarities of diagnosing heat and water supply systems, the most effective known
scientific and practical approaches to operational detection of damages, and to identify the most
demanded and feasible tasks for implementing relevant improvements.

According to statistics, a significant portion of water supply and heat pipelines in Ukraine are in
an emergency state due to wear and tear. In large cities, daily search and elimination of leaks have
become an integral part of water and heat supply technology. The war has exacerbated this situation,
adding military destruction to the destructive impact on the energy system due to wear. The application
of existing diagnostic methods is complicated by factors such as low pressure in pipes, powerful acoustic
and electromagnetic interference, and the need for increased operational efficiency due to military
conditions. Despite the availability of various diagnostic methods—acoustic, thermal, electromagnetic,
etc. — the diversity of leak search conditions is still significantly broader than the capabilities of existing
pipeline diagnostic methods. Considering the experience in instrument development and production leak
search, it is determined that the most promising is the development and expansion of the capabilities of
existing acoustic and correlation leak detectors. These devices are currently the most effective, sensitive
to leaks, and versatile. They have many untapped reserves for significant improvement, which are being
implemented at the G.E. Pukhov Institute for Modelling in Energy Engineering of the National Academy
of Sciences of Ukraine.

Conclusions. The conducted analysis of scientific and practical approaches to the operational
detection of damages in heat and water supply systems showed the presence of many diagnostic methods
using visual, acoustic, thermal, electromagnetic, moisture-metering, chemical, manometric, and flow-
metering signs of damage. However, the diversity of leak search conditions is still significantly broader
than the capabilities of existing pipeline diagnostic methods. This problem is not unique to Ukraine but
is significantly aggravated in our country due to the accumulated wear of most networks and the war.
The operational detection and elimination of leaks, unlike in many other countries, are not a service
maintenance but an integral, daily part of the technology of heat and water supply to the population.
This imposes much higher requirements on the instrumental support of relevant production teams since
critical infrastructure must ensure the livelihood of the population under any conditions. The research
was conducted within the framework of project 2023.04/0022, "Development of a Hardware-Software
Complex and Methodology for Rapid Detection of Damages in Heating and Water Supply Systems
Considering Their Wear and Tear and Military Impacts," funded by the National Research Foundation
of Ukraine (NRFU).
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AHJIPEEB M.C., CTOJISIPEHKO I'.C. (YKPAIHA, YEPKACH)

3ACTOCYBAHHA SABUIIIA ISABITAI_[Ii I KABITAI_II.I:/'IHOF O PEAKTOPY V1A
IHTEHCHU®IKALIII MPOLECIB XIMIYHOI TEXHOJIOI'TI

Yepracvkuii 0epaicagHull mexHoL02IYHULL YHIsepcumem
180006, oyn. Llesuenka, 460, Yepracu, Yrpaina, chdtu@chdtu.edu.ua

Abstract. A significant challenge in the field of chemical engineering is to enhance the rate of
physicochemical processes. The slow kinetics of these processes result in elevated capital expenditures
for the construction of process flowsheets and increased consumption of feedstocks and energy during
operation.

The goal of this research was to expedite physicochemical transformations within a
heterogeneous system through the exploitation of the cavitation phenomenon in a cavitation reactor.

SBuie kaBiTalii WUPOKO BiZoMe B JiTepaTypi. BOHO 4acTo BUKOPUCTOBYETHCS B TEXHIIl Ta
TEXHOJIOTISIX JIsl TPOBEJCHHSI Ta MPUCKOPEHHS PI3HUX MPOIECiB: AUCIEPryBaHHSA, 3MIIIYBaHHS Ta
HarpiBaHHS peYOBHH, OYHCTKH MTOBEPXOHB, TEIJIOTeHEpAIlil Ta iH.

3aBasky KaBiTalii B rerepodasHiii cymiii 1Box pinuH, ado piakoi Ta TBepaoi pa3u BiiOyBaeThCs
IHTCHCUBHE Ta peTeNbHE IX 3MIIIyBaHHs, [IBUAKE HAarpiBaHHs (HAHOIIbII IHTEHCHBHE B 30HI
KaBiTamiHoi Oynmp0amkw) Ta MakKcHManbHe aucnepryBaHHsS ¢a3. llpm 1mpoMy MakcUMalbHO
MIPUCKOPIOIOTECS. MAacOOOMIHHI TPOIIECH Ta IIBHAKOCTI XIMIYHUX peakdid (0coOIMBO i
BHUCOKOMOJICKYJISIPHUX CIONYK).

Po3pobneno kaBiTamiiHWUN peakTop IO BUKOHAHWN Y BHUTIAILI pe3epByapy, HACOCy IS
MepeKadyBaHHS PIAMHY 1 KaBITAIIITHOTO TIPUCTPOIO.

PeaxTop npuzHaueHmii 715 MPOBEIEHHS XIMIYHUX IEPETBOPEHB B EMYJBCISIX Ta CYCHEeH31sX (TIpH
JOCTaTHLOMY JUCTIEPTYBaHHI TBEP/Oi (a3u, Ta JErKoMy MepeKadyBaHHI PiIuHH).

Hamwu 6y7o cTBOpeHO Ta T0CIiHKEHO CTEH/IOBY KaBiTalliiHy YCTaHOBKY (pHC. 1) MPOIyKTHBHICTIO
— 6J1 32 OIUH 1IUKII.
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Puc.1. CrennoBa kaBitariiina ycTaHOBKa

3a 10TIOMOT 010 IaHOI CTEHA0BOT YCTAaHOBKHM AOCIiIKyBaiacs iHTeHCU(IKallisl IpoLecy CUHTE3y
Oilou3ero 3a paXyHOK SIBHINA KaBiTallii.

Y aockoHaneHHs croco0y OTpUMaHHs 010/IM3eIi0 38 PaXyYHOK BUKOPHCTAHHS SIBUIIA KaBiTaIlil y
KaBiTaI[IHHOMY PEaKTopi JI03BOJSE 30UIBIIMTH IIBUIKICTH MPOBEACHHS IPOIeCy, BUKOPUCTOBYBATH
pi3HI BUAM OJNIMHOI CHPOBMHM, METHJIOBMU Ta ETHJIOBHH CIHMPT, 3HHU3UTH CHEPrOBUTPATH  Ta
METaJIOEMHICTh TEXHOJIOTTYHOT CXEMH.

[epcrieKTHBHUM € JIOCIIDKEHHST BUKOPHCTAHHS SIBUINA KaBiTallil B3arali, Ta JTAHOTO METOJY
30KpeMa Juid inTeHcudikanii XiMiuHUX Ta Pi3UKO-XiMIYHMX MPOLECIB y TeTepodasHuX cyMilax piguHa
— TBepaa ¢aza, HANPUKIAJ] NMPH BUIYTOBYBaHHI LIHHUX KOMIIOHEHTIB i3 TBEpAMX BiAXOIIB pi3HUX
MIIIPUEMCTB: IIIJIaMiB, ITyCTOI TTOPOH, Ta iH.

Hocnigauii 3pa3oK y BHIVIAAI MUIOTHOI yCTAaHOBKM BHUIOTOBJICHHH 1 BUNPOOYBaHHWH B
YepkacbKoMy Aep>KaBHOMY TEXHOJIOTIYHOMY YHIBEpCHUTET.
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TKAYEHKO A.O. I, CATIEECBAO.A. !, KPYCIPT B.',
MAJIBOBAHUU M.C.? (YKPATHA, OJIECA, JIbBIB)

OTPUMAHHS TA COPBIIVHI BJACTUBOCTI BIOYAPY
3 I'PEYAHOI'O JIYIIIIMHHA

TO0ecvruii nayionanvnuii mexnonoziunuii yuieepcumemn
65039, eyn. Kanamna, 112, Ooeca, Yxpaina
’Hayionanvnuii ynieepcumem «J/Ibgiecoka nonimexnikay
79000, syn. Cmenana banoepu, 12, Jlvsis, Yrpaina

Abstract. Buckwheat husk is a valuable raw material to produce biochar. This work obtained
biochar from buckwheat hulls by pyrolysis and microwave irradiation at different temperature
conditions. The sorption properties of biochar for lead ions were investigated. The results showed that
the sorption capacity of biochar is significantly higher than the original plant material due to the
difference in chemical composition and surface properties. Increasing the pyrolysis temperature has a
favourable effect on the sorption properties of the samples, increasing their ability to bind heavy metal
ions.

VYkpaina € oJHIM i3 TPOBiTHUX BUPOOHUKIB IPEUKHU Y CBITi, IO 3yMOBIIIOE AKTYaIbHICTh TUTAHHS
yTHITi3amii Bigxo/iB ii mepepoOKH MUISIXOM iHTETparlii B 3aMKHEHUH BUPOOHWIHI ITUKI. MEeTO0 JaHOTO
JOCITDKEHHST € OTpUMaHHs 0iodapy SK (YHKIIOHANBHOI MOOABKH I KOMIIOCTYBAaHHS OpraHIYHUX
XapYOBUX Ta CIJIbCHKOIOCIOMAPCHKUX BIAXOMIB, a TaKOXK JOCIHIDKEHHS HOTO COpOIiHMX
BJIACTUBOCTEM.

biowap orpumyBanu 3 TpedaHOro TYMIMUHHS 13 3aCTOCYBaHHIM ITiPOII3y Ta MIKPOXBHIEOBOTO
OMPOMIHEHHS MPH Pi3HUX yMoBax: pu Temnepatypi 300°C 1 500°C, Ta 230°C BianoBiaHo. 3pa3ku micis
KapOOoHi3allii mianaBaircs noApiOHEHHIO B KyJIbOBOMY MJIHHI.

BusHayeHHs COpOIIHNX BIACTHBOCTEH 3pa3Kku Oioyapy Ta BUXIJTHOT CUPOBHHU MPOBOIMIH MPH
rigpomonyni 20. CopOuiro mpoBOIMIM TPOTATOM 17 TOAMH, MO BiANOBIAE YaCy IOCSITHEHHS
copOriitHoi piBHOBaryu, npu Temmneparypi 37°C. Ilicias 1pOro BU3HAYAIM 3aJIMIIKOBY KOHIICHTPALIIO
10HIB CBHHIIIO METOJIOM cHekTpodoromerpii. BenmuumHy copOIii oOUMCIIIOBaIM 32 PI3HUICIO MK
MOYATKOBOIO Ta 3ATMIITKOBOIO KOHIIEHTPAI[ISIMH 10HIB CBUHIIIO Y PO3YHHI.

Bigomo, mo Oiouap € edekTUBHUMHU COpOEHTaMHU JUIS LIMPOKOTO CIIEKTpa 3a0pyIHIOBadiB
HABKOJIMIITHLOT'O CEPE/IOBUIIA, BKITFOUAIOUU 10HU BAXKKUX METaJIiB, HAPTY Ta HAPTONPOAYKTH, & TAKOXK
3a0pynHIOBa4l MiKpOOiOJOri4HOrO MOXOKEHHS Tomo. Y Tabn. 1 HaBeAeHO AaHi, XapaKTepU3YyIOTh
3MaTHICTH 0iovapy 10 3B'sI3yBaHHS 10HIB CBUHIO. BuXoasuu 3 pe3ynbTariB MO0 3B'A3yBaHHS i0HIB
CBUHIIIO, MOKHA 3pOOUTH TOTIEPEIHIO OIIHKY COPOIiiiHOT 3AaTHOCTI 6iovapy A0 iHIINX 10HIB BAXKKHX
METAJliB, SKi MICTSATHCS B OPTaHIYHUX BiJIXOZaX.

Tabnuys 1
XapakTepucTuKa copOIiiiHUX BJACTHBOCTEH CHPOBUHM Ta §ioyapy 3 rpeyaHoro JymmuHHA
3pasox Copb6uis Pb**
Mmr/T % BHXIJHOI Macu
['peyane qyMINUHHES 21.5+04 578+1.1
Bioyap-MX 18.6 0.3 50.0£0.9
biouap-300 21.1+04 56.7=+1.1
Biouap-500 7.1+0.5 19.0+1.3

VY Xomi OCHIJKEHHS B3a€EMOJIii 10HIB CBHHIIO 3 CHPOBHHOIO (TpeYaHWM JYIITIMHHAM) Ta ii
MoaudikoBanumMu (opmamu (O6iogapom) Oyno BH3HAYEHO 3aKOHOMIPHOCTI ix copOuii. Otpumani
pe3yibTaTH IOKa3ylTh, IO cOpOMidHA 34aTHICTh MOJM(IKOBaHMX (OPM 3HAYHO TIEPEBUILYE
aHaJIOT14H1 MOKAa3HUKH JUIS BUX1THOT pOCTMHHOI CHPOBWHH, 10, HMOBIPHO, OB’ SI3aHO 3 BiIMIHHOCTSIMU
B XIMIYHOMY CKJIaJli, CTPYKTYPi MOBEpXHi Ta iHIINX BIaCTHBOCTSIX.

[TopiBHSIHHSA JaHMX 1100 COPOIii 10HIB CBHHINIO OioYapaMu J03BOJISE 3pOOUTH BUCHOBOK IIPO
ICTOTHH# BIUIUB METOJY OTPUMAaHHS Ha e¢(EKTUBHICTH COpOIlii. 30kpeMa, IMiIBUIICHHS TeMIIepaTypH
miposizy Oioyapy CHpPUSTIMBO BIUIMBAaE HAa COPOLIMHI BIACTHBOCTI 3pa3KiB, 30UIBIIYIOUH TXHIO
copOLiiiHy 3AaTHICTB 31 3pOCTaHHIM TEMIIEPATYPH.
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BAJIABAH C.M., KACIIPYK B.B. (YKPAIHA, TEPHOIILIb)

IHOBTOPHE BUKOPUCTAHHSA TEIIVIA BIAITPAIIbOBAHUX
TEXHOJIOTI'TYHUX I'A3IB SIK 3ACIBb 3IVIBIIEHHSA EKOJIOTO -
EKOHOMIYHOI EPEKTUBHOCTI EHEPIT'OIT'EHEPYIOUUX YCTAHOBOK

Tepnoninvcokuil HayionanbHuu mexuiuHuu ynisepcumem im. 1.11ynios
46001, syn.Pycvka,56, Tepuonine, Ykpaina, tntu.edu.ua

Abstract. The issue of heat pollution from industrial emissions and heat utilisation is particularly
relevant for the food industry. To increase the economic interest of business entities in reducing
greenhouse gas emissions and the use of fossil fuels, the EU has introduced rules for international carbon
trading. Therefore, the selection of promising technologies for reducing greenhouse gas emissions is of
paramount importance for ensuring environmental safety.

B ocraHHI necATWIITTS TJ00ajibHI 3MIHM KIIMAaTy BB)KAIOTHCS OJIHIEI 3 HAHBaKIUBIIIMX
mpoOiieM, sKi HEOOXiTHO BHPINIyBaTH IOACTBY. Jl0 OCHOBHMX TNPHYMH TAaKUX 3MIiH BiJTHOCSTH
30UTBIICHHST TTAPHUKOBUX ra3iB B aTMocdepi 3emii Ta TeruioBe 3a0pyaHeHHs AOBKULISA. KinbKicTh
BUKH/IIB TAPHUKOBUX Ta3iB oliHIOITh y CO; eKkBiBaJieHTI. 32 OJMHUI0 BUMIPIOBAHHS PEKOMEHI0BAHO
BUKOPHCTOBYBATH BYTJICLIEBY KBOTY, SIka piBHA BHKWAAM OfHI€] TOHW BYTJIEKUCIOro razy. OmHuM 3
HaNOUTBIT €PEeKTUBHUX 1 POCTUX METO/IiB EKOHOMI1 BYTJICIIEBIUX KBOT € TIOBTOPHE BUKOPUCTAHHS TETlIa
BIJIIPAlbOBAaHMX TEXHOJIOTIYHUX Ta3iB. 3alPONIOHOBAHE TEXHOJIOTIYHE PIIICHHS JTO3BOJISE OJHOYACHO
CKOPOTHUTH BHKOPHCTAHHS EHEPrOHOCIIB 1 3MEHIIMTU TEIUIOBE 3a0pyaHEHHS AOBKULIA. KinbKicTh
OpPTraHivHOTO TAaliiBa, SKYy HEOOXiMHO CIaJUTH MO0 OAEpKAaTH TaKy KUTBKICTh TEIUIOBOi €Heprii
3aJIeKUTh BiJl HOTO TEIUIOTBOPHOI 31aTHOCTI. CKiaj 1 BIACTUBOCTI MPUPOJHOTO Ta3y 3MIHIOIOTHCA Y
Jy’Ke BEJIMKOMY Jiama3oHi. ToMy Ui po3paxyHKiB 0OpaHO MPUPOAHUI Ta3 3 MapaMeTpaMu: TyCTHHA
cyxoro rasy p=0,78kr/m’; teruorBopHa 3aatHicTh Q,=33100k/K/HM*=4243 5K JIK/KT; CKIIaL CyXOro
razy CHs - 91,6%; C,Hg — 1,6%; C3Hs — 0,8%; CsHio — 0,4%; CsHiz — 0,2%; CO, — 0,6%. BpaxoByrouu
aTOMHY Macy BYTJICIIIO 1 BOJHIO BU3HAYAEMO, 1110 CYMapHHiA BMICT BYTJICIIO Y BYTJICBOJHEBUX CIIONYKax
0 BXOIATh JIO CKIaay OOpaHOro MpHpoaHOro raszy craHoBuTh 71,8%. Ilin wac mnpoBemeHHS
PO3paxyHKiB KiTBKOCTI BYTJIEKHCIIOTO Ta3y, MI0 BUAUISETHCA B PE3YNBTATi CITATIOBaHHS HEOOXiTHOT
KUTBKOCTI OPTaHIYHOT'O EHEPTOHOCISI BpaXOBYEMO, 110 32 YMOB ITOBHOTO OKHCIJICHHSI, IIPH CIaJltoBaHi |
KT BYTJIELIO YTBOPIOETHCA 3,67 KT BYTJIEKHCIIOTO Ta3y.

Jns mpukianxy BUKOPHCTAHHS pe3yJbTaTiB NPHBEACHUX PO3PAaXyHKIB HPOBEIEMO aHai3
OUiIKYBaHOTO €KOJIOTIYHOTO 1 €KOHOMIYHOTO e(eKTy Bij peaii3amii OXOJIOJKEHHS BiAIpanbOBaHUX
TexHoyoriunux rasie neui A2IIBI. [{nst TexHOoIOrIYHMX TOTPeO y THedl CaiioTh TPUPOIHU ra3. B
YMOBaxX ONTUMAJIBHOIO PEXHMY pOOOTH 3 TIe4i BHAUIAETbCA B aTrMocdepy BiANpalbOBaHUMA
TEXHONOrYHMiA ra3 B KimbkocTi L=1955M°/rom 3 temneparyporo T;=433°K. Buxopucranus
TUTACTHHYATOTO MPOTHTOKOBOTO TETNIOOOMIHHHKA «ITOBITPSl - MOBITPS» 3 MOBEPXHEIO TEIJIOOOMiHY
F=25M? 103BOJIUTH OXOJIOIUTH JaHY KUIBKICTh BiAIIPalbOBAHUX TEXHOJIOTIYHUX Ta3iB 10 TeMIEpaTypu
T,=313°K.

3 ypaxyBaHHSM BHIIE BUKJIAJCHOTO I OOYHMCICHHS KUTBKOCTI M 3€KOHOMJICHOI'O IIPUPOHOIO
ra3y B pe3yJibTari IOBTOPHOTO BUKOPUCTAHHS OTPUMAHOI TETIOBOI €HEepPrii BUKOPHCTOBYEMO (OPMYITY:

M =0T - 3 06x10+4(433-313)/10=7,18xr/rox, (1)
Jiist 00uHnCIIeHHS! €KOHOMIT BUKHJIIB BYTJIEKHUCIIOTO Ta3y BUKOPUCTOBYEMO (hOPMYJIY:
M.y, = mcole(gl_TZ)—8,06><10'4><1955><(433—313)/10=18,9Kr/r0}1, 2)

TakuM 4YWMHOM, Ha MPOTA3i 53 ToAMH POOOTH CHCTEMH IOBTOPHOTO BHKOPHCTaHHS TeIUIa
BIJIIPAIbOBAaHMX TEXHOJIOrUHUX ra3iB Ha nedi A2IIIBI" 103BOMUTHE 3MEHIIMTH BUKUIM BYTJICKUCIIOTO
ray Ha | TOHy, w0 piBHe OnHiN ByrieueBidi kBoTi. Ilpm mbOMy eKOHOMIs HMPHUPOAHOrO Taszy
cranoButime 380 Kr aGo 488 M.

AHAIOTI4HI pO3paxyHKH MOKHA BHKOHATH JUIsI MIPOIIECY 3TOPSIHHS 1HINUX BUJIIB OpPTaHIYHUX
E€HePTOHOCIIB.
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KOHOBAJIOB 0.B., CABAJIAILI B.B. (YKPAIHA, JIbBIB)

BUBYEHHS IMPOIECY AJICOPELII IJTII®OCATY
3A TOHHOMOTI'OIO BYTJIEHEBUX COPBEHTIB

Hayionanvnuit ynisepcumem «J/Ivgiscoka nonimexuikay
79013, eyn. C. banoepu, 12, Jlvgis, Yxpaina, vira.v.sabadash@Ipnu.ua

Abstract. This study focuses on the adsorption of glyphosate from aqueous solutions using
carbon-based sorbents, particularly Multi-Walled Carbon Nanotubes (MWCNTs) with diameters of 5-
15 nm. The results indicate that carbon-based sorbents, particularly MWCNTs, hold significant potential
for the removal of glyphosate from water. This research provides valuable insights into optimizing the
water treatment process and reducing pesticide contamination, contributing to improved environmental
safety and water quality. Further studies are recommended to develop industrial-scale applications for
carbon sorbents in water purification systems.

3a0pyaHEeHHS BOJHHUX PECYPCIB MECTUIMAAMHU € ONHIEI0 3 HAMOIIBII aKTyallbHUX €KOJIOTIYHIX
npoOsieM cydacHocTi. OHMM 13 HaAWOLIBII MOIIMPEHUX 1 BOJHOYAC HEOE3NEUHUX IECTUIUIIB €
riidocaT, SKHH BUKOPHCTOBYETHCS B CIIIBCBKOMY TOCIIONAPCTBI 1i1st 60poThOu 3 Oyp'sHamu. ['midocar,
HOTPAIUISIFOYH Y BOAHI CEpeIOBUINA, MOYKE 3aBJIaBATH IIKOH HE JIUIIE eKOCHCTEMaM, aje i 3710pOB'Io
JOJIeH, OCKLTBKHM WOTO 3aIMIIKKA MOXYTh HAKOTIMYYBATHCS B MHUTHIA BOML. 3 OTJISAY HA 11, BUHUKAE
HEOOXI1THICTh Yy PO3po0Ili epeKTUBHUX METOIIB OYMILICHHS BOJI Bij ITi€l HeOe3neuHoi pedyoBuHU. OIHUM
13 IEPCTIEKTUBHUX ITiIXO/IiB IO BUPIIIEHHS i€l TPOOIEeMH € BUKOPUCTAHHS BYTJICIIEBUX COPOSHTIB st
aacopOii rmdocary. Y 11bOMy TOCIHIHKEHHI OCHOBHUH aKIIEHT 3pO0JICHO Ha BUBYCHHI aJCOPOLIHHNX
BJIACTUBOCTEH BYIJIELEBUX COPOEHTIB, 30KpeMa ByrieneBux HaHOTpyOok Multi Walled Carbon
Nanotubes (MWCNTSs) miametpoMm 5-15 HM. Bylio mpoBeieHO cepit0 €KCIEPUMEHTIB JJis OIliHKU
edexkTuBHOCTI ancopOuii rmidocary Ha WX Marepiajax MpH Pi3HUX YMOBAax, BKIFOYAIOYH 3MiHY
TEMIIEpaTypH, KOHIEHTpAIlil MeCTUIUAY Y BOJI Ta (Di3MKO-XIMIYHMX BIACTHBOCTEH copOeHTiB. s
OIIIHKK KIHETHKH aJCcopOIlii BUKOPUCTOBYBAJIM METOJIH, IO JO3BOJSUIM BIJICTEXKYBAaTH 3MIiHY
KOHIIeHTpaIllii TiidocaTy B po3umMHI 3 YacoM. byio Takox MpOBENEHO aHali3 TePMOJUHAMIYHUX
nmapaMeTpiB TpoIlecy Ui BH3HAUEHHS NPUPOAM B3aeMonii MiK rimiocatomMm Ta copOeHTamu.
JlocimipkeHHsT TIOKa3aJid, 10 BYIJICHEBl COPOCHTH € e(pEeKTUBHMMH MaTrepiajlaMu Jijisi BUIAJICHHS
riiocary 3 BoAHUX cepenoBuil. 30kpema, BukopuctaHnHI MWCNTS 103BOJISIE JOCATTH BHCOKOTO
piBHS agcopOIii Mpy ONTUMATEHUX YMOBaX. BaknmuBumu akTopamu, sSiKi BIUTMBAIOTh Ha €()eKTUBHICTh
npoliecy, € TeMiepaTypa Ta Qpi3uKo-XiMidHi BIaCTHBOCTI COpOeHTiB. [Ipu miBUIIIEHH] TeMIIepaTypH 10
+20 (£0,5) °C 6yno 3adikcoBaHO MOKpaIIeHHS aCOPOIIHHNX BIaCTUBOCTEH MaTepiaiy, O BKa3ye Ha
MOXKJIMBUH €HIOTEPMIYHMI XapakTep mpouecy. AHani3 KiHETHKH ajcopOuii Mmokasas, IIO HpOIec
BiIOYBa€ThCs IIBHJKO HA MOYATKOBHX €Tamax, IMICJIA 4Oro JocATaeThcs piBHOBara. Lli maHi MOXyTh
OyTH KOPUCHMMHU JJISi PO3POOKHM €(PEKTUBHHUX METOJMIB OUHIICHHS BOJU HA IPAKTHIl, OCKUIbKH
MIBUIKICTH acopOLii € BaKJIMBUM MapaMeTPOM JJIsl CTBOPEHHS COPOLIHHUX CUCTEM Y MPOMHUCIIOBHX
MmacmTabax. TepMoauHAMIUHMIA aHaNi3 Mpolecy MOoKasas, M0 afcopOuis riaidocary Ha BYIJIELEBHX
HAHOTPYOKaX € CIOHTAHHUM MPOIIECOM, SIKHI CYIPOBOIKYEThCS 3HIDKEHHSIM BUIBHOI €HEPTii CHCTEMHU.
Bcranosieno, mo BHyTpimHs audy3ist riidgocary B HAHOTPYOKH € KIIFOUOBHUM €TaroM TPoLeCy, 1 st
YaCTUHOK LIEONITY AiamMeTpoM | MM edekTuBHMIA KoedinieHT BHYTpiHbO1 Andy3ii ckiagae 2,8x107!
M?/c. PesyapTath MOCIHI/PKEHb CBIIYAaTh HMPO BUCOKHMM TOTEHIAN BYIJICHEBUX COPOEHTIB, 30KpeMa
MWCNTSs, st BugaieHHs riidocaty 3 BOJHUX cepenoBulll. EGexkTuBHICTh acopOiii 3aIe)uTh Bif
pany QakTopiB, TaKMX SK TeMIIEpaTypa, KOHIEHTpALisl MEeCTHUUAY Ta BIACTUBOCTI COpPOEHTIB, MO
JO3BOJIIE ONTUMI3yBaTH IPOLEC OYMIIEHHS BOAW. 3aCTOCYBaHHA LMX MaTepialliB MOXE CTaTh
BROXIUBUM KPOKOM y OOpOTHOi 13 3a0pyIHEHHSM BOJHUX PECYpPCiB MECTHIUAAMH Ta IOKpaIleHHi
exosoriunoi Oe3nexu. [lonmampmn MOCHIKEHHS A03BOJNSATH PO3POOUTH €(EKTHBHI CHUCTEMH IS
BUKOPHUCTaHHS B MPOMHCIOBUX MacmTadax. 3acTOCYBaHHSI BYIJICLIEBUX COPOEHTIB Y MPOMHCIOBHX
CUCTEMax OUYMIIEHHS BOJHUX PECYPCIB MOKE OYTH KOPUCHHM JUIS arpapHUX PETIOHIB, JIe BUKOPUCTAHHS
HECTHLUIB € TIOMHNPEHUM SBUIIEM. 3 YpaXyBaHHAM OTPUMAHHX JAHUX MOXKHA PO3POOUTH MPaKTHYHI
pexoMeHaanii 1uis cCUCTeM BOAOOUYHILEHHS, 30KpeMa JUIsl 3HIKEHHS piBHS TTidocaTy B IUTHIHM BOI, 10
JIO3BOJIUTH 3MEHIIMTH PU3UKH JUIS 300POB'sI HACEJICHHS Ta HABKOJHUIIHHOTO CEPEOBHUILA.

Ceminap 3 Seminar 3


mailto:nuczu@mns.gov.ua

159

KPUKJIMBUI P.JI., BOT'OJIIOB [0.10., KPUMHSK A.B.,
MJUTYIIAK B.M. (YKPATHA, BIHHULIS)

BUKOPUCTAHHA HEKOHIUIIMHAX XJIOPBMICHUX CIIOJIYK
Y HPOIECI OYUCTKH KAOJIIHY

Binnuyvkuil oeporcasnuii nedazociunuil ynisepcumem imeni Muxaiina Koyobuncokoeo
21001, syn. Ocmpo3svroeco, 32, Binnuysa, Yrpaina, info@yvspu.edu.ua

Abstract. The possibility of using substandard chlorine-containing compounds as chlorinating
agents in the process of purifying kaolin using the example of hexachlorobenzene is shown. The
effectiveness and feasibility of the technology of decomposition of natural alumina-containing minerals
with tetrachloromethane for the purification of clay material from iron compounds is experimentally
investigated. An unconventional complex approach is proposed for solving the problems of purifying
aluminosilicate ores through the interaction of kaolin clays with tetrachloromethane.

Ha cydacHomy erami pO3BHTKY MPOMHCIOBOTO BHPOOHHIITBA TMPOOIIEMH OXOpPOHH
HABKOJIMIITHBOT'O ~ CEPEIOBHUINA Ta YTWIi3alii BIAXOMIB CTaJd OJHUMH 3 HaWBaKJIMBIIINX
3arajibHO/ICP’KaBHUX 3aBJIaHb, BUPILICHHS IKUX HEPO3PUBHO IMOB'sI3aHE 13 3MIIIHEHHSIM 37I0POB'S JTr0ACH
Ta i3 3a0e3MeveHHsIM HEYXHIBHOTO 3pOCTaHHs iX 106po0yTy. Po3poOka Ta BpoBakeHHS Ha 0araTbox
MIPOMUCIIOBUX TiIMPHEMCTBAX MAaJIOBIIXOMHUX 1 O€3BiMXOJHUX TEXHOJOTIYHUX IPOIECIB, a TAKOX
YTHJIi3alLlis BiIXOIB, MOPSI 3 MOJIMIICHHSM CTaHy HABKOJIMIIIHBOTO CEPEOBHUIIA, J03BOJISE OTPUMATH
3HAYHUI €KOHOMIUHUH e(DeKT 32 paxyHOK OUIIBIN PaIlioHAIEHOTO BUKOPUCTAHHS IPUPOJHIX PECyPCiB i
MIPOMUCIIOBUX BiJIXOZIIB.

CrIagHicTh TJIMOOKOTO OYMIINCHHS TJIMHO3EMBMICHOI CHPOBMHHM BijJl CIOJIYK 3ajiza y
TPaIUIiHHUX crioco0ax OJiep)KaHHS TIMHO3EMY 3yMOBJIIOE HEOOXITHICTh YAOCKOHAJICHHS 1CHYFOUHMX
TEXHOJIOTIH, 1110 O JO3BOJIHMIO KOMIUIEKCHO BUKOPHCTOBYBAaTH KOMIIOHEHTH CHPOBUHH IIPH MEHIINX
3aTpaTax eHeprii.

Meta poOoTu monsirana B JIOCHIHKCHHI MOXJIMBOCTI BHKOPHUCTAHHS HEKOH UL MHUX
XJIOPBMICHHX CIONYK, Y SIKOCTI XJIOPYIOUMX areHTiB, B MPOIECi OYNUCTKU KaONiHy Ha MPHUKIAIL
rekcaxiopoensony. s mocmikens BukopucroByBamu CCls, sikuil oTpuMyBanu Oe3rnocepenHiM
XJIOPYBaHHIM TEKCaxXJIOPOSH30Iy a TaKOXK KaoJiHOBY TJIMHY [ TyXiBCBKOTO POJIOBHUIIIA.

Kaoninu ['myxiBchKOro poioBHIIa yTBOPHIUCH IPY BUBITPIOBAHHI IPaHITIB 1 MIrMaTHUTIB, MaIOTh
0inuii, cipyBaTo-0in1ii, KpEeMOBO-KOBTHH KoJip. [ muHMCTa yacTuHa ckianae 52-60 %, mimjanucTa - 40-
48 %. XiMIYHUH CKIIa]l KaONiHy-CHPITIO 1 30aradeHoro KaoJiiHy HaBeJeHO y Taod. 1.

Tabnuys 1
XimMiyHMIi CKJIaJ KA0JiHY-CHPIIO i 30ara4eHoro KaoJiHy
KomnonenTu: SiO» AlLO3 Fe O3 TiO> CaO
Kaomnin-cupernpb 46,09-63,26 24.99-39,26 Cnigu-4,72 0,05-4,27 0,3-0,65
30araucnuii 45,9-493 35,0-39,3 0,1-4,7 Crizu-4,6 Criu-0,9
KaoJI1H
KomrmonenTu: MgO >R20 SOz Jiiniil
Kaosin-cupenb Cnigu-0,22 Cnigu-0,36 Cnigu-0,27 13,2-13,78
30araucHuii 0-1,2 Crin-1,0 - 12,8-13,8
KaoJ1H

30aravenuii kaoiin Ha 95-98 % ckinagaeTses 3 KaoiHiTy. JJOMILIKK peACcTaBIeH] IEHKOKCEHOM,
kapOOHATaMH, TiAPOCIIOIaMHt, T1APOKCHIAMH 3aJ1i3a.

[IpoBeneni AOCHiKEHHS JO3BOJNIMJIM BHU3HAYHTH ONTHMANBHI YMOBH TPOIECY PO3KIaLy
NPUPOAHUX TIIMHO3EMBMICHUX MiHEPaIiB TETPaxXJIOPOMETaHOM, a came: TeMiepaTypa sumairy — 600 °C,
Temreparypa xjopyBaHHs — 350-600 °C, TpuBanicTs xiopyBaHHs — 60 XB., BUTpaTa TETPaxJIOpOMETaHy
- 105 %.
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JIITBAK O.A., IJAHBIINH A.C. (YKPATHA, MUKOJIAIB)

EKOJIOTTYHA IMTAPKOBKA SIK BA’KJINBU EJJEMEHT
CTAJIOT'O PO3BUTKY MICTA

Hayionanvnuii ynisepcumem kopabaedyodyeanns imeni aomipana Makaposa
54007, Ilpocnexm I'epoie Yxpainu, 9, Muxonais, Yxpaina, university@nuos.edu.ua

Abstract. In today's environment, the creation of ecological car parks in cities can solve two
problems at once: organizing car parking and landscaping. Ecological parking is created using
environmentally friendly materials and preserving natural vegetation. The development of ecological
car parks involves the use of a variety of modern technologies that ensure environmentally efficient and
cost-effective use of limited urban space. The implementation of ecological parking requires planning
and investment, but its long-term benefits for the environment and society make it an important element
of sustainable urban development.

Y BenmmKuX MicTax, e KITbKICTh OCOOMCTOrO Ta CIY>KOOBOTO aBTOTPAHCIOPTY MOCTIHHO
301IBIIYETHCSA, BCE TOCTpIlIe IOCTae MpodjeMa HecTadi MapKyBaHb. MacoBi aBTOCTOSHKH Ta
HeopraHizoBaHe 30epiraHHs aBTOMOOINIB Pi3KO MOTIPHIYIOTh SIKICHUH CKJIaJ MPH3EMHOTO MIapy
aTMoc(epH, 110 HETaTUBHO BIUIMBAE Ha 37I0POB'A MICHKOTO HaceleHHA. TOMy B CyYaCHHX yMOBax
CTBOpPEHHS EKOJIOTIYHUX IMapKyBaHbh y BEIIMKHX MICTaX MOXE BHPIIIUTH OXpa3y MBI MpOOIeMH:
opraHizallisi CTOSHKH MallliH Ta 03eJICHEHHS TEPUTOPIi.

ExornorivHa mapkoBKka (3eleHa MapKoBa, €KOCTOSHKA) — BimoOpaskae CyTh TEXHOJOTII, 3a SKOi
MalTaHYUK ISl TTApPKyBaHHS aBTOMOOLUTIB CTBOPIOETHCS 3 BHUKOPUCTAHHSAM EKOJIOTIYHO Oe3MedHuX
MaTepiajiiB, 3a PaxyHOK 30€peKEHHS IMPHPOIHOTO POCIMHHOTO MOKPUBY. ['OJOBHHUM €IEMEHTOM
€KOJIOTTYHOI MaPKOBKH € 3HOCOCTIHKUMN T'a30H, MPU3HAYCHUH 7151 IHTEHCUBHOI ekciuryaTallii. OCHOBOO
ra3oHy € ocoONHMBa peIiTKa 3 OCepeKaMH, B SIKi 3aCHUIIAETHCA TPYHTOBUI CyOCTpar, 1 BHCIBa€ThCS
HACiHHS Ta30HHHX TpaB. PemriTka nmpuitMae HaBaHTKEHHS, PIBHOMIPHO PO3IIOAUISIOUN HOTO 1O BCiit
MOBEPXHI, 1 3aXMIIA€ Ta30H Bijl MPSIMOI0 KOHTAKTY 3 KOJecaMu. | 'a30HHE MOKPUTTS IMPOIyCKae BOMY,
MOBHICTIO 30epirae eKOCUCTeMY JUISHKH Ta 3aXUINAE IPYHT BiJ pyldHyBaHHA. KpiM ra30HHHX perriTok
oOJIAIITYBaHHS TakMX  MApKOBOK Tependadae 3aCTOCOBYBAaHHSl PI3HOMaHITHHX CyYaCHHX
eHepro30epiralounx Ta IHTEJIEKTyaJbHUX TEXHOJIOTIH, 110 3a0€3MeUyl0Th SKOJIOTIYHO SEKTHUBHE Ta
€KOHOMIYHO JIOIIJIbHE BUKOPUCTAHHSI 0OMEKEHOI0 MICBKOTO IPOCTOPY.

Tomy opranizarisi eKOIapKOBKH Iepe10adae BIIPOBAHKEHHS KOMILIEKCY 3aXOJliB 1 TEXHOJOTIH,
JI0 SIKMX MOYKHA BIJIHECTH HACTYITHI:

- BUKOPHCTaHHS BOJIOTIPOHMKHUX MaTepiajliB, TAKHX SK Ta30HHI PEUIITKH, IpaBiii abo crierianbHi
OpykiBKHM 3 mopucTux marepianiB. lle mo3Boinsie nOmIOBii BOJII BOMpATHCS B 3€MIIIO, 3MEHIIYIOYH
HaBaHTA)XEHHS Ha 3JIMBOBY KaHAJI3allil0 Ta 3a100iraroyi yTBOPSHHIO KAJIIOK;

- BKJIFOUEHHS 3€JICHHX HACa/KCHb, TAKHX SIK Ta30HH, JIepeBa, 10 CTBOPIOE JOJATKOBHH MPOCTIp
[t nornuHanHsa CO,, MOKpallye MiCbKHA MIKPOKITIMAT 1 MiABUILYE KOM(OPT AJIsI MIIIOXOiB;

- BIPOBAKEHHS €HEProe)eKTHBHOTO OCBITJIEHHS — BCTAHOBJICHHS CBITJIONIOJHMX JIIXTapiB 3
JATYUKAMH PYXY;

- CTBOpEHHS CIeliadbHUX 30H IS 3aps/PKAHHS eIeKTPOMOOLITIB;

- BCTAaHOBJICHHSA Ha HaBicax Ta IHIIMX KOHCTPYKLISX COHSYHMX HaHeJed, sKi 3a0e3MeuyloTh
EHEPTiIo JJIsl OCBITICHHS 200 3apsIJIKH eNeKTPOMOOITIB;

- BUKOPHCTaHHS CYyYaCHHX TEXHOJIOTiH, TAKUX SIK CEHCOPHU T4 CUCTEMH KepYBaHHS TapKyBaHHSIM;

- posmimeHHs iHpopMaLiitHuX Tabo, sKi iHPOPMYIOTH BOJIIB MPO KUIBKICTh BUIBHUX MICIb,
piBeHb 3ara3oBaHOCTI Ta SIKICTh MOBITPS, MPO MepeBard Ta IpaBUIa BUKOPUCTAHHS EKOJOTiYHOT
MAapKOBKH, a TAKOX PO HEOOXIAHICTh IOAHIMBOTO CTABICHHS JI0 HABKOJIMIIHLOTO CEPEIOBHIIA.

[lapkoBKK MOKYTh OYTH iHTETPOBaHi B €IEMEHTH JIaHAIA(QTHOTO JU3aiHYy, IO CIIPUSE PO3BUTKY
MICIIEBUX €KOCUCTEM Ta 30epeKeHHI0 010pI3HOMAaHITTSI.

Exonoriuni mapkoBKH CTalOTh Bce OLTBIN IMOMYJSPHUMH 4epe3 iXHi repeBaru B MOKpaIIeHHI
€KOJIONYHOr0 CTaHy ypOaHi30BaHHMX TEPHUTOPiH. BIpoBamKeHHS €KOJOIiYHUX MapKOBOK IMOTpeOye
TUTaHYBaHHsI Ta 1HBECTHLIN, POTE iX JOBrOCTPOKOBI MepeBard AJsl AOBKILIS Ta CyCHiJIbCTBA POOIISTS
X BayKIIMBUM €JIEMEHTOM CTaJIoro PO3BUTKY MicTa.
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KOHJIPATIOK JI.B., IITBAK C.M. (YKPAIHA, MUKOJIAIB)

HEPCHHEKTUBH BUKOPUCTAHHS TEPMOPO3IIUPEHOI'O I'PA®ITY SAK
COPBEHTY IIPU ABAPIHHUX PO3JINBAX HA®TH

Hayionanvnuii ynisepcumem kopabaedyodyeanns imeni aomipana Makaposa
54007, Ilpocnexm I'epoie Yxpainu, 9, Muxonais, Yxpaina, university@nuos.edu.ua

Abstract. The use of thermally expanded graphite for the sorption of petroleum products in soil
is a promising technology aimed at cleaning contaminated soils. Thermally expanded graphite is a
graphite material obtained through thermal treatment of pre-intercalated graphite. Thermally expanded
graphite has several advantages that make it an effective means for removing petroleum products from
the environment. These advantages include: high adsorption capacity, environmental safety, cost-
effectiveness, ease of application, high resistance to chemical compounds, and fire resistance.

Hadta € nepeBaxxHOIO CHPOBHHOIO I BAPOOHHIITBA TPAHCTIOPTHHUX IaJIHMB 1 3aiiMa€e BaXKJIMBE
MICIle Y CTPYKTYpi MaJIMBHO-CHEPTreTHYHWX OallaHCiB KpaiH cBiTy. Pa3om 3 TUM Ha BCiX CTamisx
Ha)TOKOPUCTYBaHHS MOXKe BifOyBaTHCS 3a0pyJHEHHS KOMITOHEHTIB JOBKULIA. LllopiuHo y CBITI B
JOBKIILIA HAIXOAUTH B 5 10 10 MutH. T HahTOMPOAYKTIB, IO CTAHOBUTH 5—7% Bif yciel BUA0OyTOl T2
nepepoOIeHoi CHpOBHMHHA. TOMy TOMIYK i po3po0Ka AOCTYITHUX METOMIB 1 TEXHOJOTiH 00poThOU 3
po3nuBaMy HaTH € aKTyaJIbHUM 3aBIaHHSM.

[TepcrieKTHBHUM HANPSIMKOM € TEXHOJIOTis1, 3aCHOBaHA Ha BUKOpHUCTaHHi copOeHTiB. [Tpu BubOopi
COpOEHTIB BAXKIIMBO BPaXOBYBATH TaKi ()aKTOPH, SIK THUI PO3TUTOI PEUOBHHH, YMOBH JTOBKLJIJIS, MACIIITA0
PO3IIMBY Ta MOKJIMBICTH ITONAJBIIO] YTHIi3a1lii BUKOPHCTAHUX COPOEHTIB.

Bukopucranus TepMmopo3mupeHoro rpadity ais copOuii HadTONPOAYKTIB Ha TIPYHTI €
MEPCIEKTUBHOIO TEXHOJIOTIE0, CITPSIMOBAHOIO Ha OYHIIICHHS 3a0pyJHEHUX I'PYHTIB. TepMopo3mpeHnit
rpadit — me rpadiToBWil Marepiall, SKH OTPUMYIOTh NUISIXOM TEepMi4HOI OOpPOOKM IOTEepEeaHBO
iHTepKanoBa”oro rpadity. [Ipomec BupoOoHuITBa (MOAHQiKaIlil) BKIFOYAE JBa OCHOBHI €TaIlu:

- IHTepKaJsLis — e BBEJICHHS XIMIYHUX peareHTiB (HaiyacTilie KUCIOT a00 OKHCIIOBAYiB) MiXk
mapamu rpadirty, mo 301IbIIy€e BiICTaHh MiX HAMU;

- TepMmiuyHa 0O0poOKa — pi3Kke HarpiBaHHS IHTEPKAIOBAaHOTO rpadiTy 10 BHUCOKHX TEMIIEpPaTyp
(monan 800°C). Ilpu oMy BiIOYBAE€ThCS HIBHJIKE BUIIAPOBYBAHHS 1HTEPKASIIMHUX areHTiB, IIO
NPU3BOAUTHL JI0 pi3koro 30iibmeHHs 00'eMy rpadity. Lle sBUIIE CYNMpPOBOKYETHCS YTBOPECHHSM
HOPHUCTOT, JIETKOT Ta 00'€EMHOT CTPYKTYPH, BiJIOMOI SIK TEPMOPO3IIUPEeHNit rpadir.

Tepmopo3iupeHuii rpadiT Mae BUCOKY aJcOPOIiiHY 31aTHICTb 1 CTIHKICTh 10 XIMIYHUX BIUIUBIB,
o poOuTh #HOro eQeKTHBHUM 3aco00M sl BHIAIECHHS HA(TOMPOAYKTIB 3 HABKOJIUIIHBOTO
cepenoswuia (tadm. 1).

Tabruys 1
IlepeBaru BUKOPMCTAHHS TepMOpO3MIMpeHoro rpagity s copouii HadgTu i HagTONMPOAYKTIB
[TepeBaru [TosicHeHHs
Bucoka ancopOmiitHa I'paditori MaTepiani MaroTh BUCOKY IUIOILY TIOBEPXHI Ta IOPUCTY CTPYKTYPY, IO
3JIaTHICTh J103BOJIsI€ IM e()eKTUBHO MOTIIMHATH HA(QTONPOIYKTH

MoaucdikoBauuii rpadit He € TOKCHYHUM i HE CTAHOBHUTH 3arPO3H [UIsl HABKOJIMIIIHBOTO
CEepEeIOBHIIIA, 110 POOUTH HOro Oe3MEYHUM JUIsi BAKOPUCTAHHS B IPUPOJHUX YMOBAX.
BHpOoOHUIITBO Ta 3aCTOCYBaHHS TEPMOPO3LIMPEHOro IpadiTy € BiTHOCHO HEIOPOTHMH
MPOLIECaMH MOPIiBHSHO 3 iHIIUMHI METOJIAMH OYHILECHHS IPYHTY
TepMopo3IupeHnii rpadiT MOXKHa BUKOPHCTOBYBATH SIK Y BUIJISII MOPOLIKY, TaK 1 y
BUIISII TPaHyJL, 110 MOJIETIIYE HOro 3aCTOCYBaHHsI B Pi3HUX YMOBaX.
Bucoka crifikicTb g0 BBy | ['padit criiikuit 1o pisHuX XiMi4HKX Ta Qi3WYHUX BIUTHBIB, 110 JO3BOJISE

XiMIYHHX CIIOJYK BHKOPHCTOBYBATH #oro bararopa3oBo 0e3 3Ha4HOT BTpaTH e()eKTHBHOCTI.
Tepmoposimpenuii rpadiT BATpUMY€E BHCOKI TeMrepaTypu 0e3 3aiiManHs i 30epirae
CBOIO CTPYKTYPY HaBiTb IIijl Ai€10 BIAKPUTOTO MONTyM's. Y pasi moxexi Matepian
PO3IIMPIOETHCS, CTBOPIOIOYH 130JALIIHHMIH 1Iap, 10 0OMEXYE TOCTYI KUCHIO Ta
3MEHIIYE TOPIOYICTb.

Ekonoriuna 0e3mneka

ExoHOMiuHA €)EeKTUBHICTH

[Tpocrora 3acTocyBaHHs

IToxexHa CTIMKICTD

TakuM YHHOM, BHKOPMCTAHHS TEPMOPO3IIMPEHOrO rpadiTy mias copOIii HadTOMPOIYKTIB €
IHHOBAIIMHAM TiXOIOM, SKHH MOXE 3HAYHO 3HHM3UTH PiBEHb 3a0pyIHEHHS IPYHTY Ta CIPHUITH
BiJTHOBJICHHIO HABKOJIUIITHEOTO CEPEIOBUIIIA.
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KVJIJIAU B.T. (YKPAIHA, KUIB)

METOAM 3bEPEXEHHS TA BITHOBJIEHHSA BOJHUX PECYPCIB
IHEPIOY BOEHOTI'O YACY

Hayionanvnuii ynisepcumem «Kueso-Moeunsancorka akademisy
04655, syn. I pucopis Crxosopoou, 2, Kuie, Yrpaina, viadyslava.kudlail@gmail.com

Abstract. The main methods of preserving and restoring the country's water resources during
military operations are emergency water purification, restoration of water supply infrastructure,
protection of natural water sources, rational use of water resources, international assistance and
cooperation. An integrated approach can reduce the negative impact of hostilities on the ecological state
of water bodies.

Bilina B VYkpaiHi CTaBHTh THepea HaMu Oe3NpelefCHTHI BHKIWKH, Cepell SKUX OIHUM 3
HalicepHO3HIMNX € 30epeKeHHs Ta BiJHOBJICHHS HAI[lOHAIILHUX BOAHUX pecypciB. Pocilickka arpecis
IpU3Beia 0 3HAYHOTO PYHHYBAaHHS BOAOTOCIIONAPCHKOI iHGPACTPYKTYpH, 3a0pyIHEHHS BOAOHM Ta
TIOTipIICHHS SIKOCTi MUTHOT BOAM. BiaTak, po3poOka eeKTHBHUX METO/IiB 30€pEKEHHS Ta BiTHOBJICHHS
BOJIHUX PECYPCIB € HaA3BUYAHO BaXKIIMBUM 3aBJaHHSIM.

OCHOBHMMH METOIAMH Y il Tay3i €:

1) Ekctpene ouwmimeHHs BOAW. 3a0pyIHEHHS BOAW Yy BIHCHKOBHI Yac MOXE CTaTH
KaTacTpO(iYHUM JIJIsl IUBIIBHOTO HACEICHHS. TOMY METOJIOM IIBUAKOIO OYHILIEHHS BOAM € MOOIIbHI
GITPTpYBaNmbHI  CHCTEMH, SIKi TIPAIIOIOTh HAa AaKTHBOBAaHOMY BYTLNI, YIbTpadioleToOBOMY
BUIIPOMIHIOBaHHI Ta 1H. TEXHOJIOTisIX. BOHU 03BOMNSAIOTE 320€3MEUNTH JOCTYII 10 IUTHOI BOIX TAKOXK Y
BiJIZIAJICHUX PETIOHAX 13 MOIIKOHKEHOI 1HPPACTPYKTYPOIO.

2) BigHoBneHHs iH(pacTpyKTypu BojomocTadyaHHs. Y OaraThbox MicTax 1 cenmiiax YKpaiHu
TMOIITKOIPKEHO BOZOIPOBITHI CHCTEMH depe3 00HoBi aii. s IBUIKOTO BiTHOBIICHHS BOJOIIOCTAYaHHS
BUKOPHCTOBYIOTh TUMYACOBI iIHXKEHEPHI PIllIeHHS, TaKi SK MPOKIAJaHHS THMYaCOBUX TPYOOITPOBOIIB i
PEMOHT HAacOCHHX cTaHmid. OJHUM i3 MPUKIAIiB € poOOTa KOMYHAIBHUX CITy’KO y M. MHKONaiB, e
nocTadyaHHs BOAM OyJi0 BiJHOBJIEHO 32 JONOMOIOI0 MOOUIBHMX HACOCHUX CTaHLIM Ta TMMYaCOBHX
TPYOOITPOBO/IB.

3) 3axucT NpUPOJHHUX BOJHUX JPKEped. 3aXHMCT BOJOCXOBHII, PIYOK i 03ep BijJ 3a0pyIHEHHS
XIMIYHMMH PEUOBHMHAMM, YM MMAJUBOM ITiJI Yyac OOMOBUX il BaXKJIMBHUI JJIs 3aro0iraHHs CepHO3HHMX
€KOJIOT1YHUX MpoOieM. J{Jis I-OT0 BCTAHOBIIOIOTHCS Oap'eput s HAdTH Ta iH. MIKIIJIMBAX PEYOBUH Y
BOJIOWMAX, a TaKOX IMPOBOJUTHCS PETYJISAPHUNA MOHITOPUHT CTaHy BOJHM, a TaKOX 3aCTOCYBaHHS
peareHTiB /ISl OUMIIEHHS TOBEPXHEBHUX BOJ, OCOOIMBO Jisl 3AMKHYTHX BOJIOWMM.

4) ParionanpHe BUKOPWUCTaHHA BOIHUX pecypciB. Ilix wac BifiHM HEOOXiIHO BIIPOBAKYyBaTH
3axonu 3 eKoHoMii Boau. L{uBinbHE HACENEeHHS MOBMHHO MaTH JOCTYII 10 iHQOpMAaIii mpo crmocodu
3MEHIIIEHHS CIIOKMBAHHS BOJIM: BUKOPUCTAHHS MEHIIIOT KUIBKOCTI BOJIM y MOOYTI, mepepodKa JIomoBol
BOJIM JUTS TEXHIYHUX MOTPeO TOIIO.

5) MixHapogHa JomoMora Ta criBOpars. BaxJImBuUM € 3aimydeHHs] MiKHApOJHHUX OpraHi3aii
JUIE HaJaHHs JIOTIOMOTH Y BIJIHOBIICHHI BOJHHMX pPECypCiB y HajaHHI TexHi4HOi Ta (hiHAHCOBOI
MiATPUMKH Yy CTIpaBi BiJIHOBJICHHS BOJONIOCTAYaHHS B TIOCTPKAAIMX pErioHax YKpaiHu.

Otxe, anst 30epekeHHS Ta BiJHOBJIEGHHS BOJHHMX pECypCiB MiI Yac BiHM HeoOXiaHe
BIIPOBAKCHHS €(DEKTUBHUX TEXHIYHUX PIllleHb, MOHITOPHHT CTaHy BOJU Ta MIXXHApOJHA CITiBITpaIls.
Jluiire KOMITIEKCHUIM M1 IX1/1 T03BOJINTh 3a0€3MeYMTH HaIHHUI TOCTYI 0 BOJU Y BOEHHHI Yac Ta Mmicys
HOro 3aBepLICHHS.
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KPYCIP I'.B.!, KOPKAUY O.1.!, MAJIbOBAHMI M.C.> (YKPATIHA, OJIECA, JIbBIB)

IEPEPOBKA BTOPUHHUX BIIXO/IB XJIBONEKAPCHKOI I'AJTY31
BEPMUKOMIIOCTYBAHHSAM

T00ecovrutl HayionanvHutl mexnono2iunuil yHigepcumem,
65039, eyn. Kanammna, 112, Ooeca, Yxpaina
’Hayionanonuil ynisepcumem «JIvgiscbka nonimexuixay,
eyn. Cmenana banoepu, 12, Jlveis, Yrpaina, 79000

Abstract. The vermicomposting technology for processing secondary bread waste is a reasonable
approach to solving the problem of organic waste in the bakery industry, contributing to efficient
resource management and ensuring sustainable development. Food waste was collected in a bakery. The
experiment consists of peat soil as a base, earthworms, and food waste. The concentration of N, P, and
K in the soil is higher in the test sample than when using chemical fertilizers, which allows for more
rational use of resources.

Xnibonekapcbke BUPOOHHUITBO - OJHE 3 HAHBaKIMBIIIMX Taly3ed Xap4yoBOi MPOMHCIOBOCTI
Maibke BCiX KpaiH cBiTy. XITi0 € MpORYKTOM TepIIoi HEOOXiTHOCTI, BiH MOTPiIOEH yCiM BepcTBaM
HACEJICHHS — BiJ| AiTel 110 Jiroei moxmioro Biky. Il{opoky B YkpaiHi Ha 3BajiIiaX OMUHIETHCS OIH3BKO
7 MIIH TOH OpPraHiYHHMX BiJXOJiB, 3HaAYHA YaCTHUHA 3 IKUX — XJIi0. X110 1 XJ11000yI04HI BUPOOH MArOTh
HEBEJMKHUI TEPMiH IPUIATHOCTI. Uepes KibKa JHIB MPOIYKIIis BTpavyae CBOi CMaKOBi AKOCTI 1 TOBapHY
¢opMy. 3rimHO 3 YMHHUM 3aKOHOJIABCTBOM, MPOCTPOUYEHI BHUPOOM BHIYYAIOTHCS 3 TPONAXKY 1
BUKOHYETBCS YTHIIi3alisl xJiba. 3a OliHKaMHU €KCHepTiB y XJIi000yno4Hii ramysi piBeHb BTOPUHHHX
BiJIXOZIiB, 1110 BKIIFOYAIOTh BUPOOH, SIKi HE BIATIOBIAAIOTH CTAaHAAPTAM SKOCTI, 200 3aJUIIKH MPOIYKIIi,
sKa He Oyna peali3oBaHa BYaCHO, CTAHOBUTH NPpHOIK3HO 5-10% Bif 3arasibHOrO 00CSry BUPOOHHUIITBA,
10 CKJIAJIa€ COTHI TOH Y piK. XapuoBi BIAX0/IU € INI00aIbHO0 MPOOJIEMOI0, KA 3aB/Ia€ 3HAYHOT IKOIH
HaBKOJIMITHLOMY CEPEJIOBHIIY Ta MPH3BOJWUTH IO CYTTEBUX E€KOHOMIUHHMX BTpaT y BCbOMY CBiTi. B
YMOBaX CTAJIOTO PO3BUTKY BUKOPHCTAHHS BTOPMHHUX BiIXOIIB XJTi0ONEKAPCHKOI rairy3i CTUKA€ThCS 3
KiIbkoMa Mpo0JieMaMu, SKi BKIIFOUAIOTh €KOJIOT14HI, EKOHOMIYHI Ta TEXHOIOTIYHI aCreKTH. 30Kpema,
OisbIlIa YacTHHA MIAPUEMCTB HE MAIOTh TOCTYITY JI0 CYYaCHUX TEXHOJIOTIH JJIs epepoOKH BTOPUHHHIX
BIIXOMIB, IO TPHU3BOAWTH MO IiX yTwii3amii abo BiampamieHHs Ha cwitre3Baiuma. llepepoOka
BTOPUHHUX BIIXOJiB BHMarae J0JaTKOBHX €HEPreTUYHHX PECypciB, IO MOXKe OyTH NpoOieMoro B
yMOBaX OOMEXECHUX SHePropecypciB Ta BUCOKMX BHTPAT HA €HEPril0, OCOOJIMBO B MEPIOAN KPU30BHX
curyaniid. CydacHi TeXHOJOTii mepepoOKr BiIXOMAIB XJIiOOMEKapChKOi raiy3i, Taki sk BUPOOHHUIITBO
Oiora3y 4u KOMIIOCTYBaHHS, I1I€ HE MIOBHICTIO IHTETPOBaHi B OLIBIIICTh XJII0OMIEKAPCHKUX MIATPUEMCTB
yepe3 iX BHCOKY BapTicTh ab0 HEJOCTATHIO TEXHIUHY MIATPUMKY. TOMy, BaXKIMBUM 3aBIaHHSM IS
XJI10OTNEeKapChKOi rairy3i € po3poOJIeHHs Ta BIPOBAKEHHS TEXHOJIOT11 TepepoOKU BTOPUHHKX BiIXOJIiB.

Y poboTi BUBYEHO Ta OOrPYHTOBAHO TEXHOJIOTIIO IE€PEpOOKH BTOPUHHMX BiAXOIIB
BEPMUKOMIIOCTYBaHHSIM 3 BUKOPHCTaHHSM YEPBOHUX Kasli(hOPHIMCHKHUX 4epB'sIKiB Ui 010JIOT1YHOTO
PO3KJIalaHHs OpPraHiYHUX BIAXOMIB. Bigxomu xji0a, siki MICTATh 3aJIMIIKH KPOXMAJIIO, BYTJICBOIIB Ta
KIIITKOBUHH, OYyJlM JIETKO TeperpaBieHi yepBsikamu. [Ipomec mepeTBOpeHHS XIiOHUX BiOXOHiB y
0iorymMyc € BiTHOCHO IIBMAKMM 1 €(EKTHBHHUM, MOPIBHSIHO 3 TPAAMLIHHUM KOMIIOCTYBaHHSM, €
PO3KIIQJIaHHs MOXKE TPUBATH 3HAYHO JIOBIIIE.

XapuoBi Biixoau Oyiv 3i0paHi B iekapHi. B X011 mpoBeieHHs eKCIEPUMEHTY CKIIaJIAIA KOMIIOCT
3 TOpQ'STHOTO TPYHTY SK OCHOBH, JOIIOBUX YEPB'SIKIB Ta Xap4oBUX BiaxoniB. Piens pH i BoJoricTh
KOXKHOTO KOHTeWHepa KOHTpoioBanucs Ha piBHiI 7,0-7,2 1 60-80% st MIATPUMKH CHPUSTIMBOTO
cepeloBHIIA ISl YepB'aKiB. Macy 3pa3ky BUMIipIOBAIIM Yepe3 TPH JIHI MiCIs BIUTUBY JOIIOBHX YEPB'SIKiB.
JocnipkeHHs: BEpPMUKOMIIOCTYBaHHSI MPOBOJIMWIIOCS NPUONIM3HO uepe3 aBa TixKHI. Ilicns oOpobku
3pa3oK IPYHTY AOCHTiKyBainu Ha BMIcT a3oTy (N), ¢pochopy (P) Ta xaniro (K). Ha ocHOBI oTpumannx
pe3yibTaTiB  BUJIHO, MIO BEPMUKOMIIOCTYBaHHS 3MEHIIMIIO Macy JOCITI/DKyBaHOTO 3paska, a
koHueHTpauist N, P i K y rpyHTi € BUIIOI0, HIX IPH 3aCTOCYBaHHI XiMIYHUX JOOpHB. TakuM 4nHOM,
BEPMHUKOMIIOCTYBAaHHS € NEPCHEKTUBHUM aJbTEPHATHBHUM CIIOCOOOM IMEpEepoOKH XITIOHUX XapuOBHX
BIIXOMIB IS OACPXaHHS SKICHOTO OPraHiYHOTO IOOpWBAa Ta BHPIMICHHS MPOOIEMH YTHIIi3amii
BTOPHHHMX BiJIXOJIIB XTi00TIEKapChKOi ramysi.
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CABA K.O., TTTAMA3/IIH I1.M. (YKPAIHA, KUIB)

EKCIIEPUMEHTAJIBHE JOCJI/UKEHHSA TEIIVIO®PI3UMYHUX
BJJACTABOCTEHM BOJHUX PO3UAHIB MOJUPIKATOPA TEAEXKK

Kuiscokuii nayionanvruil ynisepcumem 0yoisHUymea i apximexkmypu
03680, np-m. Iogimpanux cun, 31, Kuis, Yxpaina,; tsykal ko@knuba.edu.ua

Abstract. An energy-efficient method of water treatment for heat supply systems is the
modification of the coolant with film-forming surfactants (surfactants). To assess the influence of
surfactants on heat exchange in heat supply systems regimes, a series of experimental studies of
thermophysical properties of aqueous solutions of film-forming low molecular weight surfactants -
triethanolamine ester of fatty acids was conducted.

Pe3ynbTaTi eHEpreTHYHUX ayUTiB MOKAa3yIOTh, IO CTaH OCHOBHUX (OHIB TEILUIONOCTAYA0YNX
MiANPUEMCTB LieHTpadizoBanux cucreM  TteruionocradanHs (LICT) VYkpainum HaOmmkaeThcs 10
KPUTHYHOTO. 3HOIIEHICTh KOTEILHOTO 00IaTHAHHS Ta TPYOOIIPOBO/IiB TETIOBUX MEPEX HAOIIMKAETHCS
10 85%. OOnamHaHHSA 4acTO BUXOAMTH 3 JIaday, LI MOPYIIY€E HAMIHHICTh CUCTEMHU TEIUIOMOCTAYaHHS
BliIoMy. OCHOBHHUMM TPUYMHAMH € KOPO3iHI IOIIKOKEHHS Ta HAKWUMHI BiAKIaJeHHS
TeII000MiHHOTO 00NaAHaHHA 1 TpyOompoBoAiB. Kopo3sis i BiIKIaJeHHS € MPUYHHOIO TOTipIICHHS
TEII000MiHY, IEPEBUTPATH MATNBA, TIOTIPIIICHHS €KOJIOTIYHIX XapaKTepUCTHK Ta iH.

Sk BimOMO, KOpO3isl Ta HAKUTIOYTBOPEHHS BHHHMKAE Yepe3 3MILICHHS KapOOHATHOI piBHOBAru
BOJM Ta TIOB’si3aHi €NIEKTPOXiMiuHI mpomecd. s momepemKeHHs TaKuX SBHIN OOOB’SI3KOBOIO €
MiATOTOBKA KOTENBHOI Ta MepexHOoi Bomu. Jyis HaiOinbIl MOMMPEHOI CXEMH  BOJOIIATOTOBKH
10HHOOMIHHOTO TIOM’SIKIIIEHHS 3 HACTYITHOIO TEPMIYHOIO JIeacpallielo TeIUIOHOCISI XapaKTepHi BHCOKI
eKCIUTyaTalliifiHi BATPATH Ta 3HAYHUH BIUIMB Ha HABKOJHIITHE CEPEIOBHILIE.

EneproedekTHBHUM METOJIOM BE/IECHHS BOIHO-XIMIYHOTO PEKUMY CHCTEM TEIUIONOCTaYaHHS €
MonM(iKyBaHHSI TEIUIOHOCIS IUTIBKOYTBOPIOIOYMMH TIOBEPXHEBO-aKTUBHUMHU pedoBuHamu (ITAP).
CdopmoBanuii Ha MOBepXHi MeTally 00JaJHaHHS MIap-TUTiIBKa 3 MOJIEKY) Moudikaropa € 6ap’epoM 1o
BiTHOIIIEHHIO /IO 30BHimMHIX BIUWBIB. IlpucytHicts y Bomi [IAP BmnmBae Ha iHTEHCHBHICTB
temnoobMiny. OfHak JaHuX Mpo Tem1ooOMiH y npucytHocTi [TIAP B ymoBax pexumiB podotu LICT y
JiTepaTypHHUX JDKepenax BiACyTHi, ToMy Oyno chOpMOBaHO HayKOBY 3ajady. 3 M€ METow Oyio
MPOBENIEHO CEPIl0 EKCIEPUMEHTALHUX JOCIHipKeHb Terodiznunux BiactuBocteid (TPB) BogHHX
PO3YMHIB ITIBKOKOYTBOPIOIOYOTO HU3bKOMOJIEKYIsipHOTO [TAP - TpreranonamiHoBoro edipy KUpHHUX
KHCI0T. MeTonu excnepuMeHTalbHOTo Aociipkerns TOB Haseneni y Tadi. 1.

Tabnuys 1
ExcnepuMeHTaNbHE N0CTIIKeHHS Te10(Gi3MUHNX BJIACTHBOCTE
[Mapametp Metoau TOCHiHKEHHS Poboua hopmyna
: o _ m,-m
T'yctuna p, Kr/cm? IliknomerpuuHuit Meton MeHzeneeBa Pp = ﬁ PsPu
. . ) . . _ &
KinemaTnuHa B’sI3KiCTh V, MM/C Meroj KaninspHoi Bicko3UMeTpii V=5g07 K"
, o y Q
IMutoma TerutoemkicTs ¢, Jx/kr°C KanopumeTpryHHiA METOA C=Fr—
Gp(ta — )
KoedimieHT TemonpoBiqHOCTi A, . . . QIn(d,/dy)
MeTon KoakcialbHUX IUITIH/IPIB ==
Br/m rpan 2nl(ty — t,)

Jie m - Maca MKHOMETpa, T, /1, - Maca IKHOMETpa 3 BOJIOIO, T, 7112- Maca MIKHOMETpa 3 JI0CHiPKyBaHOIO PiAMHOIO,
T; pe— 3HaueHHs rycTuHH Bomu npu 20°C; p, — ryctuHa noBitps mpu 20°C i GapoMeTpHUYHOMY THCKY
760 MM prt. cT.; K- cranma Bicko3umerpa, 7- 4ac BUTIKaHHS PIAMHM 3 Kamsipy, c; ti,tz — TeMIeparypa piJuHU Ha
BXOAI Ta Ha BHXOAI 3 Kamopumerpa, Q — KimekicTe Terutotd, k/Dk; Gp, — BuUTpara pigwHH, KI/C;
t1, t, - cepenni temmeparypu nosepxHi,°C.

3a pe3ynbTaTaMy JIOCIHI/DKEHHS BCTAHOBJICHO, 1[0 HE 3BAXKAIOYM HA HU3bKI KOHIICHTpAITii
monudikaropa TDdB 3MIHIOIOTBCA: T'YCTHHA y MeEKaxX  I[MOXHOKH BHMIPIOBaHHS, KOEQIIEHT
TETUIONPOBITHOCTI Ta IMUTOMA TETUIOEMKICTh 3MEHIIY€EThCS Ha 3 %; KiHeMaTu4yHa B’ I3KICTh 3pOCTAE Bif
3 no 16%. Kpim Toro Bu3HaueHo, 0 Ha 3MiHy TDB icTOTHO BIIIMBa€E TeMIepaTypa PO3UHHY.
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JOPOIIEHKO 41.B., BOHJAPEHKO P.B., IBAHOB O.B.,
MAPKEBHWY M.B. (YKPATHA, IBAHO-®PAHKIBCHK)

PO3POBJIEHHA TEXHOJIOI'TI BHYTPIIIHLOTPYBHOI'O PEMOHTY
TPYBOIPOBIJJTHUX MEPEX JIJIS1 3AIIOBITAHHS BTPAT EHEPTOHOCIIB

Isano-Dpankiscokuil HAYIOHATLHUL MEXHIYHUL YHIgepcumem Hagdmu i 2azy
76019, eyn. Kapnamcoka, 15, léano-®pankiecvk, Yrpaina,
varoslav.doroshenko@nung.edu.ua

Abstract. In order to carry out intra-pipe repair of a local defect in the gas, heat or water pipeline
network the "Pulling pig®" technology has been developed. The technology consists in pulling a bypass
pig from the silicone compound of the repair system into a hard-to-reach place of the pipeline. In the
place of a local defect of the pipe wall, air is injected into the elastic shell of the repair system, as a result
of which it inflates and presses the repair bandage impregnated with a special resin to the inner wall of
the pipeline.

B VYkpaini 3HayHa KUIBKICTH TpyOONPOBOIIB MeEpeX ra30-, TEIUIO-, BOJOIOCTAYaHHS
eKCIUTYaTyI0ThCs OhIne Hixk S0 pokiB i MaroTh 0araTo pisHOMaHITHUX Ie(eKTiB, 30KpeMa KOpO3iHHUX.
Hedextr npu3BOASTE 10 aBapiii TpyOOIPOBOIiB Y pe3yibTaTi YOT0 BUHUKAIOTh BUTOKH 1 BiIOYBAtOThCS
3HaYHI BTPAaTH €HEPrOHOCITB. BUTOKH 3 Ta30BUX MEPEX J0 TOTO K MPU3BOIATH 0 BUKHIIB Y aTMOC(Epy
MeTaHy, SKUH € MapHUKOBHUM razom. l1lo0 MiHIMI3yBaTH KiNBKICTh aBapiii TpyOompoBomu Tpeda
nepiogudHO 00CTEKYBATH 1 CBOEYACHO BUKOHYBAaTH PEMOHTHI POOOTH.

TpaHmeiiHnH peMOHT TPYOONPOBOJIB y MICTax CYNPOBOJKYETHCS BEJIHKOIO KiNBKICTIO
PI3HOMaHITHUX HE3PYIHOCTEH, YCKIaIHEHb 1 ISt HOT0 BUKOHAHHS MOTPiOHI 3HAYHI (JiHAHCOBI BUTPATH.
AJNBTEpPHATUBOIO € BHYTPIMIHHOTPYOHMH PEMOHT, OAHAK, A HOro BHUKOHAaHHS, OCOONHBO Y
BaYKKOJIOCTYITHUX MICIISIX, IOTPiOHI CHeiaabHI TEXHOJIOTI] Ta TEXHIYHI 3aCO0H.

{06 BHKOHATH JOKAIBHUI PEMOHT TPyOOIpPOBOMY Y Ba)KKOJOCTYMHOMY MiCIli PO3pOOJICHO
TexHosorito  “TsaroBuit mopiieHs””. JOCTaBKy PEMOHTHOI CHCTEMH Y BaXKOJOCTYIIHE MicCIe
TpyOompoBoay, Uil MPHUKIAAy, 32 KPyTOBUTHYTHH BB a00 TpiHHMK 3alpOIIOHOBAHO BHUKOHYBATH
OaiilacHUM MOPIITHEM i3 TilepIpy>KHOT0 MaTepiany. ExcriepuMeHTanbHO BCTaHOBIICHO, 110 HAHKpaIM
rinepnpyHUM MaTepiaioM Ui BUTOTOBJICHHS TaKMX MOPIIHIB € CHJIIKOHOBMHA KommayHI. Taxuid
MaTepiai € MIITHUH i HAA3BUYAWHO eJTaCTHYHUM, 110 3a0e31euy€e BEeNUKY MPOXiIHYy 31aTHICTh MMOPIITHS i
BiH 0€3 IMMOIIKO/PKEHb MOXE JIETKO MPOXOIUTH Pi3HI MEPEIIKOIH, SKi 3yCTPIYarOThCsl y TPYOOIIPOBOIaX,
30KpeMa KpYTOBUTHYTI BiIBOJH 1 TpiHUKH. [1[00 3ynuHnTH OalinacHuit mopiieHs y HeoOXiTHOMY MicIli
(3a nokanbHUM JIe)€KTOM CTIHKH TPYOH) HOTO TATAMH KpIIUIAThH 0 THYYKOi TpyOku. IIpormnexuuit
KiHel[b THYYKOi TPyOKH JI0 BUKOHaHHs pOOIT MIIHO KPIIUIAThH 10 ocepist OapabaHa 1 HAMOTYIOTh Ha
Hporo. Toji OapabGaH i3 HAMOTAaHOIO THYYKOIO TPYOKOIO TIOMIIAIOTh y TEPMETHUYHY KaMmepy, SIKY
KpiIUIATH /10 PEMOHTOBaHOrO Tpybomposoay. [lo maTpyOka repmMeTHdHoi Kamepu A €IHYIOTh
kommpecop. Ilinm THCKOM TOBITps, sKe IOJae KOMIpecop, OallacHU MOpIIEHb PYyXaeThCs
TpybompoBogom. [Ticis TOBHOTO po3MOTYBaHHS THYYKOi TpyOKH 3 OGapabaHa i 3ynmuHKHM OaifrracHOTro
MOPILHS B HEOOXiTHOMY MiCLli TOBITPsl NPUXOIUTh Yepe3 HACKPi3HUK OTBip B HHOMY, a L€l MOMEHT
(biKCyIOTh 3a MOKa3aMH MaHOMETA.

BHYTpIlIHEOTPYOHUI PEMOHT 3alPONIOHOBAHO BHKOHATH MPOCSKHYTHM ETIOKCHHOK CMOJIOO
OaHnaxeM 13 ckioBosiokHa. 1100 micis foctaBky OaHgaka OallaCHUM MOPIITHEM JIO MICIIS JIOKAITbHOTO
JIe(eKTy CTIHKY TpyOu BUKOHATH HOT0 BCTAHOBICHHS PO3POOJIEHO PEMOHTHY CHCTEMY, SIKY 3aKPiIsIeHO
Ha MMOYaTKy THYYKOi TpyOKH (0irst OainmacHOTo mopirHst). Y oMY Miclli THy4Ka TpyOka nepdopoBaHa.
PeMoHTHa cucTemMa CKIIaa€Thesi 3 OOTOPHYTOT TONIETHIICHOBOIO TUTIBKOIO eNacTH4HOI obosonku. Ha
MOJIIETUIICHOBY IUTIBKY HACYBAalOTh PEMOHTHHIA OaHIaX.

Komnpecopom y rHyuky TpyOKy NOAalOTh MOBITpA, SIKE Yepe3 OTBOpU B HiM mocrymae y
eNacTYHy OOOJIOHKY. Y pe3ysbTaTi 4Ooro BOHA PO3YBAETHCS 1 MPUTHCKAE PEMOHTHHUI OaHIaX JI0
BHYTpILIHBOI CTIHKH TpyOompoBoay y wMicui JokaimbHOTO aAedekty. [lpununannio OaHnmaxa a0
€JIaCTHYHO1 OOOJOHKH 3a1100irae moylieTHICHOBA IITiBKA.

ExcrieppuMeHTanpHO  MEpPEBIPEHO  TEXHOJIOTIYHICTh  BHUKOHAHHS  yciX  omepamii i3
BHYTPIIIHBOTPYOHOTO JIOKATLHUN PEMOHTY TPYyOOIIPOBOIY PO3POOICHOIO TEXHOJIOTIELO.
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MAKAPEHKO O.B., MAPIIEBA €.0. (YKPAIHA, XAPKIB)

EKOJIOI'TYHE BYAIBHUITBO: IEPEPOBKA BYAIBEJIBHOI'O CMITTH,
EKOMATEPIAJIN TA COHAYHI ITAHEJII

Xapxkiscokuil HayioHANbHUU YHIBepcumem micbko2o cocnooapcmea imerni O.M. Bexemoasa,
61002, syn. Yopnoenasiscovka, 1, Xapxis, Yrpaina, office@kname.edu.ua

Abstract. Construction is one of the oldest spheres of human activity, but its environmental
performance has not improved significantly since the Stone Age. Modern technologies have contributed
to the development of the construction industry, but at the same time have led to a significant negative
impact on the environment. There is a high level of air, water and soil pollution at construction sites and
in places where building materials are produced, which negatively affects ecosystems and reduces
biodiversity. The article presents opportunities to reduce the negative impact of construction activities
on the environment through the implementation of environmental practices, such as recycling of
construction waste, use of environmentally friendly materials, and the use of renewable energy sources,
including solar panels and other innovative solutions.

Exosioriune OyIiBHUIITBO — II€ CyYaCHUH MiAXiJ 10 3BEACHHSA OydiBellb, SIKUM BpaxoBYe
MIHIMI3aIlil0 HETaTUBHOTO BIUTUBY Ha NOBKULIA. OCHOBHI TPHUHIIUIM EKOJOTIYHOTO OYIiBHHUIITBA
BKJIIOYAIOTh €()eKTHBHE BHUKOPHCTAHHS IPHPOJHHUX PECYpCiB, 3HIDKCHHS BHKHUIIB PEYOBHH, IO
3a0pYAHIOIOTH HABKOJIMIIIHE CEPEOBHIIE, 1 3aCTOCYBAaHHS BIJHOBIIOBAHUX JKepen eHepril. Jeskumu
KITFOYOBHMH aCTIEKTaMH I1i€1 TEMH € BTOPHHHE TIepepoOIItOBaHHS OyAiBEIIEHUX BiIXO/IiB, BUPOOHHIITBO
€KOJIOT1YHO YMCTUX OyiBeIHHHX MaTepialiB, 3aCTOCYBaHHs COHSIYHHUX IMaHEIeH TOIIO.

Exonoriune OyIiBHUIITBO BKJIIOYAE MIEPEPOOTIOBAHHS TAKMX MaTepiajiB, sIKk OETOH, CKIIO, METal
Ta IUIACTHUK, 10 JO3BOJISIE HE JIMIIE 3MEHIIIUTH KUTBKICTh BiJIXO/IB, a i MOBTOPHO BUKOPUCTOBYBATH I1i
Marepialli B HOBUX NpoekTax. [lepepoOroBaHHs TaKoXK JOroMarae 3HH3UTH BHIOOYTOK MPHPOIHUX
pecypciB. IcHYIOTH pi3HI MeTomW yTWIi3allii Taki SK MeXaHi4He, TepMiyHe, XiMiuHe Ta OioyoTiuHe
nepepoO:roBanHs. Harpukian, 3aHIIKY MHOIIIACTY MOXKYTh OYTH YTHII30BaHi 32 paXyHOK JIOJIaBaHHS
J0 HBOTO PO3YMHY AalleTOHY Ta OTPUMAaHHS 3 HBOTO KJeo, ado B KCWION ISl OTPUMAHHSI
TiAPOI30IIAIIHOTO MaTepiay.

BupoOHUIITBO eKkoIoTiyHuX OyiBEIbHUX MaTepialiB BKIIOYA€E KiTbKa IPYIl: MepepoOIoBaHHS
BiZIX0JIiB OETOHY, CKJIa, METAJTy Ta iHIIUX Oy/AiBEIbHUX MaTepiajiB Uil CTBOPEHHS HOBUX OYIiBEIbHHX
€JIEMEHTIB, BATOTOBJICHHs MaTepialiB 3 BIIHOBIIOBAaHUX PECyPCiB J0 SKUX MOXKHA BiJHECTH JIEPEBUHY,
0aMOyK, KOCTpHIIO TOIIO, @ TaKOXX BHKOPHUCTAaHHS OIOTUIACTHKIB Ta KOMIIO3HTIB i3 MPHPOJHHX
KOMITOHEHTIB 1 pO3pOOKYy albTepHATUBHHUX B’SDKyYMX Juis 3MeHmIeHHs BukuaiB CO:. Jlo Tpymu
€KOJIOT1YHUX MaTepialliB HaJIeXaTh NiepepoOIIeHni OETOH, HaTypaibHI yTeIUTIoBadi (BOBHA, IIEI0JI03a),
ceprudikoBaHa JiepeBHHA, O1OMIACTUKY Ta AIbTEPHATUBHI B sKYU1 JUTsl SMEHIIIEHHS BYTJIEIIEBOTO CIIi Ty
B TIOPIBHSHHI 3 TPaIUIIIHHUM [IEMEHTOM.

3acTocyBaHHS COHSYHUX MaHeled — 1e edeKTUBHE pilleHHA Juisd 3a0e3medyeHHs OymiBii
€KOJIOTIYHO YHCTOI0 eHeprieo. BoHM MOXyThb BUKOPHCTOBYBaTHCS Ha Jaxax sl TeHeparii
eJleKTpoeHeprii abo x iHTerpyBatucs y gacaau OyzaiBens, mo HaszuBaeThest BIPV (Building-Integrated
Photovoltaics). Consiuni maneni Ha ¢acagax He TUIBKH BUPOOJISIFOTH €IEKTPOCHEPTito, ane i MOXKYTh
BUKOHYBATHU JIEKOPATHBHY a00 130J1iiHYy (QyHKILI0, 3HIKYIOUH TEIIOBTPAaTH Oy IiBIi.

Buroma Bijg Takoro 3acTOCyBaHHs IIOJsrae B TOMy, 10 (acaiHi maHesli MOXYTh 3HAYHO
3MEHIIUTH 3aJIeKHICTh OYIiBII BiJ 30BHINIHIX JDKEPEI €HEPrii, IM0 CKOpOYye BUTPaTH Ha
elleKTpoeHeprito. Takox 1€ copusie 3MEHIICHHIO BHKHIIB NapHUKOBUX TasiB, MiABHILYE
eHeproeeKTUBHICTh OyaiBeNb 1 MOKpallye iX eKOJOriyHy CTilKicTh. IHTerpauis manenel y gacan
TaKOK €eKOHOMHUTb MPOCTIp, IO € KOPUCHUM JUTS OY/IiBeIb Y MICbKUX YMOBaX.

Exonoriune OyAiBHMLTBO, SIKE BKIIOYAa€ BUPOOHUITBO €KOJIOTIYHHUX OYyJIiBeNbHUX MaTepialiB i
BUKOPUCTaHHS COHSYHHMX IaHeNeH, CYyTTEBO 3HIXKYE HETaTWBHUH BIUIMB OyIiBesNbHOI iHAYCTpii Ha
noBkiuiA. [lepepoOioBaHHs BIAXOIB Ta IHTErpailisi COHSYHHUX MaHeled y ¢acaau J0MOMararoTh
3MEHIIUTH BHMKHAM INApPHUKOBUX TIa3iB, MiJABHUIIUTH €HEProe()eKTUBHICTh 1 3HMU3UTH BHUTPATH Ha
enekTpoeneprito. Lleit miaxia cipusie 30epexkeHHI0 NPUPOIHUX PECYPCiB 1 3a0e3Medye cTaauidi pO3BUTOK
JUT MaOyTHIX TIOKOJIiHb.
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YATSYSHYN T. "2, KUNDELSKA T.'(UKRAINE, IVANO-FRANKIVSK),
LIAKH V-D.? (SLOVAK REPUBLIC, PRESOV)

RESEARCH ON WATER EXTRACTION TECHNOLOGIES FROM THE
ATMOSPHERE IN THE CONTEXT OF CLIMATE CHANGE

"Ivano-Frankivsk National Technical University of Oil and Gas, 76019, 15 Karpatska Str.,
Ivano-Frankivsk, Ukraine, teodoziia.yatsyshyn@nung.edu.ua
2 Center for Information-analytical and Technical Support of Nuclear Power Facilities
Monitoring of the National Academy of Sciences of Ukraine, 03142, 34a Palladin Ave., Kyiv,
Ukraine; teodoziia.yatsyshyn@nung.edu.ua
3Technical University of Kosice, Faculty of Manufacturing Technologies with a seat in
Presov, 080 01, Bayerova 1, Presov, Slovak Republic, vasyl-danylo.liakh@student.tuke.sk

Abstract. In the context of climate change and military conflicts, humanity faces serious
challenges in ensuring access to potable water, which are exacerbated by pollution and overexploitation
of water resources. The uneven distribution of water leads to shortages in developing countries, while
developed nations suffer from overconsumption. In conditions of water scarcity, there is an urgent need
to implement technologies for extracting water from the air. It is also important to integrate purification
systems that ensure the removal of microplastics and other pollutants. The widespread use of such
technologies can help remove excess moisture from the atmosphere amid climate change and reduce
environmental pollution levels.

Due to climate change and local military conflicts, humanity faces new challenges regarding
access to drinking water. The problem is exacerbated even in regions with sufficient water resources
due to their pollution, uncontrolled waste management, and excessive use. The uneven distribution of
water resources leads to overconsumption of water in wealthy countries and shortages in developing
countries. Glaciers, which are important reservoirs of freshwater, are rapidly diminishing, and the area
of glacial lakes is shrinking due to pollution and climate change. Due to these alarming trends, there is
a need for alternative methods of obtaining water, especially in conditions of scarcity.

Methods of obtaining water from the air can be divided into two groups: devices for absorption
or desorption of vapor (dehumidifiers, membranes, fog nets) and equipment for cooling air below the
dew point. Scientists at Texas University have developed a polymer film, SHPF, based on plant
cellulose, which is capable of absorbing water from the air. The film, weighing 1 kg, can accumulate 13
liters of water per day at 30% humidity. The American company Tsunami Products uses condensation
technology to collect water from the air in arid California. The equipment condenses water vapor by
cooling the air to the dew point, and the water passes through filters, becoming suitable for drinking.
The technology is mobile and can be transported on a trailer with a generator for uninterrupted operation,
but the high cost and energy consumption limit its use among the civilian population. In this regard,
there is a need to develop energy technologies and optimize existing solutions for obtaining water from
the air.

It is important to note that technologies for obtaining water from the air are not new. However,
technological improvements allow them to become more effective. To obtain a quality product,
technologies for extracting water from the air require the integration of purification modules. A specific
component that must be captured and removed is microplastic. Purification systems for removing
microplastics during air water extraction are best installed at the pre-condensation stage to eliminate
pollutant particles and improve air quality. Additional purification after condensation but before water
accumulation allows for the removal of residual pollutants, ensuring water purity. Combining both
purification stages will ensure the highest quality final product.

Further development of innovative materials, like polymer films for moisture absorption, and
improved water condensation methods can enhance efficiency and lower energy costs. Integrating
purification systems to remove microplastics and pollutants will ensure high-quality water. Widespread
implementation of these technologies can help eliminate excess moisture from the atmosphere amid
climate change and reduce microplastic levels, which is vital for restoring the planet's health.
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TAMJIYYOK og.l, KAHVHHIKOBA H.0.2, TOMAIIIEBCHKHI P.C .2,
BOPOBIOB B.B.2, CAKYH A.O.2 (YKPAIHA, XAPKIB)

3ACTOCYBAHHSI IIPUCTPOIB AJIS1 OYUINEHHS TA Z[E3I/IH<I>EKIJIT BO/JU B
YMOBAX HAZIBBUYAUHUX EKOJIOI'TYHUX CUTYAIIN

! Xapriecokuii nayionanvuutl ynisepcumem micoko2o 2ocnooapemesa imeni O.M. Bexemoea
61002, eyn. Yopnoenasiscoka, 17, Xapkie, Yxpaina, oleksandr.haiduchok@kname.edu.ua
’Hayionanvnuii mexuiunuil ynigepcumem «XapiecoKutl RONIMexHiuHutl iHcmumymy
61002, eyn. Kupnuuosa, 2, Xapkie, Yxpaina, Nadiia. Kanunnikova@khpi.edu.ua

Abstract. The article examines the pollution problem of Ukraine's surface water bodies in the
context of military operations and economic activity. The primary attention is paid to the impact of
anthropogenic factors, in particular industrial and agricultural effluents, on water quality. Modern
technologies of autonomous water purification, which can be used to prompt drinking water provision
in emergency situations, are considered. The advantages of mobile water purification systems and their
efficiency and speed of response to crisis situations are described. Various treatment methods, such as
filtration, UV disinfection, and ozonation, have been investigated to ensure the safety and quality of
drinking water.

B ymoBax BiiicbkoBUX KOH(IIKTIB, pyHHYBaHHA iH(QPACTPYKTYpU CHpHsi€ 3a0pyJHEHHIO
MIOBEPXHEBUX BOJ HEOE3NEUHUMM PEYOBHMHAMH, L0 POOUTH HOCTYN IO Oe3MeyHOi MUTHOI BOIU
BXIMBUM 3aBJaHHSAM. 3a0pyAHEHHS BOJHHX JDKEPEN BigOYBaeThCS depes3 MaliBa, BaXKKi MeTalu,
TOKCHYHI BiJXOJY Ta iHII HIKiJJTMBI CHOJYKH, IO MOTPAIUISIFOTH Y BOJOWMH BHACIHIZIOK pPyHHYBaHHS
1HGPACTPYKTYpH Ta AisIILHOCTI BIHCHKOBOT TEXHIKH.

3HayHa YacTHHA BOJHUX PECYpCiB YKpaiHU MiJAa€THCS BIUIMBY aHTPOIIOTEHHIX (PAKTOPIB, TAKUX
SK TIPOMHCIIOBE 3a0pyJHEHHS Ta CiIBCHKOTOCIIONIAPChKA AisUTBbHICTh. [IpOMHUCIIOBI BHUKHIM Ba)KKHX
MeTaiiB, (eHodiB, HAPTOMPOAYKTIB Ta IHIIMX TOKCHYHHX PEYOBHH MPHU3BOAATH JIO Jerpajaiii
eKocucTeM BoJoWM. BoenHi aii mie Oinplue yCKIagHIOIOTH CHUTYalilo, AOAAI0YM A0 BOIAHM 3aJIHILKH
BIICHKOBHX OOEMPUIIACIB, 110 CTBOPIOE TOBTOTPUBANI 3arpo3u I BOJAHHUX PECYpPCiB 1 370pOB'S
HaCeJICHHSI.

OpHuM 13 KIIOYOBHX pilleHb Ui 3a0e3nedeHHs Oe3neyHOi MUTHOI BOAM € BHUKOPUCTAHHS
MOOITPHUX CHCTEM OYMIIEHHS BOJH, SIKi MOXKHA IIBHJIKO PO3TOPHYTH B KPH30BUX yMOBax. MoOiibHI
BOJIOOYHCHI YCTAaHOBKHM, SIK IOKa3aB JOCBiA 3actocyBaHHs y Texaci ta [lepy, 3maTHi edeKkTHBHO
OUMIIYBaTH BOAY JI0 OE3MEYHNX CTAHAAPTIB HABITh y BUNIAJIKAX MACOBUX PYHHYBaHb iHOPACTPYKTYPH.
Ili cucremu BHUKOPHCTOBYIOTH (inmbTpallito, yiabTpadioleTOBy Ae3iH(EKIiI0 Ta O030HYBaHHS, IO
3a0e3mneuye MBUAKE Ta AKICHE OYHIIECHHS BOAM.

JlocmipkeHHsT pi3HUX TOPTATUBHUX CHCTEM JJIS OYMIICHHS BOJAM I0KAa3ajo, 110 (GiIbTpu Ha
OCHOBI CYOMIKpOHHMX MeMOpaH MOXYTh BHAAIUTH MoHal 99,9% OGaxTepiil 3 Boau, TOAI AK XiMiuHi
3ac00M MPOJEMOHCTPYBAIM XOPOLIl pe3yibTaTH, 3MEHIIYIOUM KiIbKiCTh Oaktepiit Ha 99%. Ilpote,
e(EeKTHBHICTh XIMIYHUX METOJIB 3HW)KYETHCS MPH 3HAYHOMY OPraHiyHOMY 3a0pyJHEHHI BOJIH, IO
MiIKPECITIOE BaXITUBICTh BUKOPUCTAHHSI 0araToCcTyleHEBUX CHCTEM OUHUINICHHS.

3amponoHoBaHa AaBTOHOMHA MOPTAaTUBHA CHCTEMa OYMLICHHS BOAU TOEJHYE TPU KIIOYOBI
MpoLeCH: (iNbTpalliio, 030HYBaHHS Ta YyibTpadiosneToBy aesiHdekiio. Boma mpoxomuts uepes
GIIBTPH, 10 3aTPUMYIOTh 3aBHCII 3a0pyIHEHHS, ITIC/IS 40r0 00pOOISETHCS 030HOM JIJIsl HEeMTpastizarii
HIKIJIMBUX PEUOBHH 1 3aBEpIIye OUMILEHHS 3a JOMOMOTrOI0 YIbTpadioleToBoro onpomineHHs. Taka
TEXHOJIOTISl T03BOJISIE OTPUMATH BOJY HHUTHOI SIKOCTI HaBiTh 32 HASBHOCTI 3HAYHOTO 3a0pyIHEHHS
Jokepen. [lepeBaroro 3amporoHOBAaHOTO MPHCTPOIO € 3acTocyBaHHS Y®-mioan 3 JIOBXKWHOK XBHII
220 HM Ta iHTeHcuBHicTIO 16 MBT/cM?, 1m0 [03BOJSE 3MEHILUTH EHEpreTUYHi BUTpPATH Ta
BUKOPUCTOBYBATH Pi3Hi [Kepesia KUBJICHHS.

TakuM YMHOM, KPUTHYHHH piBeHb 3a0pyJHEHHS BOJ B YKpaiHi, 0OCOOIMBO MicIsl pyHHYBaHHS
iHQPACTPYKTYypH Iiji 4ac BiiiHM, BUMAara€e BIIPOBAKCHHS CyYacHHUX TEXHOJIOTIH OYMIIEHHS BOJIH.
Mo0inpHI Ta aBTOHOMHI CHCTEMH OYMILEHHS BOAHU 3[aTHI 3a0e3leUnTH HaIliiHE BOIOIIOCTAYaHHS B
eKCTpeMaJbHUX yMOBax. 3ampoIlOHOBaHA CHCTEMa, IO TOeAHYye (inbTpallifo, O30HYBaHHS Ta
yIbTpadioseToBe BHUIPOMIHIOBAHHS, MOXE €()EeKTHMBHO (YHKIIOHYBAaTH B KPH30BHX CHTYaIlisX,
3a0e3neuyroun 0e3neyHy MUTHY BOAY AJIs HACEJICHHS.
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SLYUZAR A.!, CHELYADYN L.2(UKRAINE, LVIV, IVANO-FRANKIVSK)

INVESTIGATION OF LEACHATE CLEANING OF THE SOLID DOMESTIC
WASTE LANDFILL IN IVANO-FRANKIVSK

"Lviv Polytechnic National University 79013, 12 S. Bandery str., Lviv,
Andrii.V.Siuzar@lpnu.ua
2Ivano-Frankivsk National Technical University of Oil and Gas, 76019, 15 Carpatska str.
Ivano-Frankivsk

Abstract. Based on the analysis of the available impurities in the solid household waste landfill
of Ivano-Frankivsk, it is proposed to use the technology of physical-electrochemical wastewater
treatment for the purification of the infiltrate, which includes their purification in electrocoagulators and
the separation of coagulated impurities in a thin-layer settling tank. Our studies have shown that during
the purification of the infiltrate, the normative indicators of its discharge into the treatment facilities are
not reached, and it is worth applying additional treatment of the infiltrate with oxidizing agents. As a
result of laboratory studies, it is proposed to carry out additional treatment with hypochlorite ions, which
can be obtained during the electrolysis of chloride ions from the infiltrate on an inert anode.

The municipal solid waste landfill of the territorial community of Ivano-Frankivsk is located in
the area of the village Rybne, Tysmenytsky district, [Ivano-Frankivsk region. The results of studies of
the composition of the infiltrate showed that the infiltrate is strongly colored, has a saturated brown
color, and is characterized by a high content of organic substances, among inorganic substances sodium
chloride dominates (up to 3 g/dm?), which is a significant part of the amount of dissolved mineral salts.
The chemical oxygen demand (COD) indicator of the infiltrate (up to 7000 mg/dm?) is more than an
order of magnitude higher than the permissible values for discharge into the sewer. The concentrations
of ammonium and nitrate nitrogen, heavy metal ions, etc. were also exceeded.

To clean the infiltrate, it was decided to apply the physical-electrochemical technology of
wastewater treatment using electrocoagulation. To improve this technology, complex studies of leachate
purification using coagulation and oxidation were carried out. Infiltrate with the following indicators
was used for research: COD 5934.3 mg O»/dm?; ammonium nitrogen 936.0 mg/dm?; chlorides 2372.6
mg/dm?; sulfates 808.6 mg/dm°.

Based on the previous results of the studies of the doses of the coagulant (5% FeSO,), the lime
milk, and the oxidant (alkaline chloride-hypochlorite solution), a study of the sedimentation/clarification
rate was carried out in parallel for two technologies of coagulation and coagulation-oxidative. Therefore,
during coagulation with oxidation, a higher speed of clarification of the solution is observed, and the

Color of the solution is much lighter than during coagulation without oxidation.
0,25

0,2
0,15 —e—coagulation

coagulation with
0,1 S
oxidation

0,05
Time, min
0

0 20 40 60 80 100 120 140
Fig. 1 The rate of clarification of the infiltrate by coagulation and coagulation-oxidative processes

Rate or clarification, cm/min

The use of an oxidizer together with a coagulant makes it possible to achieve sufficient indicators
of infiltrate purification. The analysis of the clarified layer showed that values lower than the normative
580 mg/dm’ are reached according to the COD, which makes it possible to discharge the already cleaned
infiltrate into the city sewer without disrupting the operation of the city treatment facilities. For this, in
the physical-electrochemical technology, it is worth using an additional stage of electrochemical
oxidation of the filtrate.
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CTPIKAJIEHKO T.B. (YKPATHA, OJIECA)
MPOBJEMH TEXHOJIOI'TI PO3JIUBY MIHEPAJIBHUX BO/]

OoecvKuil HAYIOHANLHUL MEXHOI02IYHUL YHIGepCUmem
eyn. Kanammna, 112, m. Oodeca, Yrpaina, 65039; alpha.water.55@gmail.com

Abstract The paper analyzes the state of technological support for the bottling of mineral waters
at enterprises of the relevant profile in our country and measures to improve it. The basis for this work
was analytical materials from information sources and the results of our own surveys of a number of
bottled mineral water. The necessity of developing modern technological instructions and training
specialists in educational institutions of Ukraine is substantiated.

MiHepanbHa BOJa 3 MPUPOAHUX MiIA3EMHUX BOJOWM € Ba>KIMBUM KEPENOM HEOOXiIMHUX Ui
3I0pOB’sI IOJMHHA MiHEPaJiB, 30KpeMa Kalbllit0, MarHilo, HATPit0, MIKPOEIEMEHTIB TOIIO. biipmricTs
€BpONEHChKMX 1 BiTUM3HAHUX 0310poBunX 1 CIIA-KypopTiB TpamuilifHO BKJIIOYAIOTh IHTTS
MiHepaJIbHOI BOJM B CBOI TPOTpaMH O370POBJICHHS, JIKYBaHHS 4YHM peaOuriTamii mpu pisHHX
3axBoproBaHHsX. [HimiaTuBa «IluTTst mst 3mopos's” (2023p - €Bpomnelickkuii KOHTpec 3 KypopToJIorii Ta
bampHeororii, Kapnosi Bapu) Oyna mocuts mBuako tpanchopMoBaHa B iHimiatuBy «llinmfoma Boma»
(2024p - Mixunaponuuii gectuBanb Boau, biem). Takuii miaxij CHiB3BYYHHH Ta BIAMOBITAE IISIM
CTaJIOTO PO3BHUTKY - «PO3BUTKY, IO 33J0BOJIBHSIE MOTPEOM TEMEPINIHBOTO Yacy, HE CTaBISYM IIij
3arpo3y 37aTHICTh MaHOYTHIX MOKOJIHB 33J0BOJILHATH CBOi BIACHI MOTPeOM». AKTyalnbHICTh, TAKUM
YMHOM, 3a/a4 30epeKeHHS SKOCTi Ta Oe3MeYHOCTi MiHepalbHUX BOJ, BIPOBAPKCHHS HaAIHHHX
TEXHOJIOTIM PO3NHMBY 1 BUKOPHCTAaHHS MiHEpalbHUX BOJ (30KpeMa, iX CIIOKMBadaMH B 3aKJIagax
TOCTHHHOCTI, Ha KypOopTax TOIIO0) HE BUKJIMKAE CYMHIBIB. 3Bakarouu, Mo (acyroTs B YKpaiHi Oinbiie
MOJIOBMHA MIHEpPAIbHUX BOJl 1 peami3yloTh iX y TOpPTiBEeNbHIN Mepexi, akTyalbHOIO € 3aJada
3a0e3MeUCHHs] HAJICKHOTO PIiBHS SKOCTI PO3JIUBY TaKWX BOJ, TOOTO 30epeeHHs JiKyBaJIbHUX 1
CMaKOBHUX BJIACTUBOCTEH, IKUMHU HaJIiJIHIIa X IPUPO/IA.

Mera poboTH - aHami3 CTaHy TEXHOJIOTIYHOTO PIiBHS SKOCTI PO3JIMBY MiHEpabHUX BOJIl HA
MiIPUEMCTBAX BiANIOBIIHOrO MPOdiat0 B Halllil KpalHi Ta 3aX0JIiB 1010 HOro mokpaiieHHs. B podoTi
BUKOPHUCTaH1 aHATIITHYHI MaTepiany iHpopMaliifHuX JHDKepes Ta pe3yIbTaTh BIaCHUX 00CTEKEHb HU3KU
MiJIPUEMCTB PO3IUBY MiHepalbHUX Boxa. Kpwurepissmu posrmsimy Oymu (1)  BiIHOBigHICTB
BUKOpUCTOBYBaHMX TexHosorid Bumoram [ACTY 878-93 («Boxmm minepanbhi ¢acoBaHi. TexHiuHi
YMOBU») Ha BCiX e€Tarax MpoIecy po3JIHBY MiHEpaIbHOI BOM: KalTyBaHHS, TPAHCIIOPTYBAHHS JI0 MiCIIst
0e3nmocepeTHLOT0 PO3INIMBY, 30epiraHHs J0 pPO3JIWBY, (QiIBTPYBaHHS, OXOJOJDKEHHS, carypallis 4d
crabimizalis CKiaay, po3NMB y TUIAIIKK 1 KOPKYBaHHS TOIIO, a TaKoXK (2) eQeKTUBHICTh TEXHOJOTI],
TOOTO TPOIIECIB, SKi 320€3MeUyI0Th HEOOXiHY AKICTh MiHEPaIbHOT BO/IH, (3) Oe3MedHiCTh AJist 00'€KTIB
JOBKIILIA, (4) KOMIIAKTHICTh Ta €HeproeeKTHBHICTh. OTprMaHi pe3yabTaTH JO3BOJISIOTh BBAXKATH, 110
HAUOUTBII TEXHOJIOTIYHO NpobiIeMHnMH € eTanu (1) KanTyBaHHA (IigHOMy BOJIM Ha TOBEPXHIO), (2)
TPAHCIIOPTYBaHHS MiHEpAJIbHUX BOJ JIO MicClld IX Oe3mocepenHboi o0poOku i posnuBy Ta (3)
BUKOPHUCTAHHS/HEBUKOPUCTAHHS €)EKTUBHUX CyYacHHUX 3ac00iB i crtoco0iB 00pOOIeHHS/3He3apaKeHHS
TEXHOJIOTIYHOrO O0JIaJIHAHHSA, METOJUK HOro MpOBEACHHS Ta 3aco0iB KOHTPOMIO e(EeKTHBHOCTI.
Indopmaniro mogo Takux 3acobiB 1 CHOCOOIB MOXKHA OTPUMATH JIMIE 3 PEKJIaMHUX MaTepiajiB
(nmepeBaXkHO 3aKOPAOHHHUX (ipM), IO MOXKYTh MICTHTH MajOJOCTOBIpHI JaHi. 3aMiHy MOpPaJbHO i
(Gi3MYHO 3HOLICHOTO0 TEXHIYHOIO YCTAaTKyBaHHS Ha HHM3LI MJNPUEMCTB 3IIHCHEHO NiIOOpOM
oOnagHaHHS, LIO OpIEHTOBAaHE JIMIIE Ha CYMICHICTh NPOXYKTUBHOCTI OKPEMHX CKJIaJOBHX
TeXHOJIOT14HOI JiHil (PinbTpiB, caTypaTopiB TOWIO - 3TiJHO MPUHIMIIOBIH CXeMi KOMIUIEKTAIN JIiHiT
po3iuBy) — 0e3 ypaxyBaHHs (i3MKO-XIMIYHHUX OCOOJMBOCTEH KOHKPETHOI MiHEepalbHOI BOJIM, il
MIiKpOOiOTH Ta OCOOJMBOCTEH YTBOPEHHS, SKi BH3HAYalOTh, 3PEIUTOI0,  LTIOMy (0340pOBYY,
JiKyBaJbHY) [i10 Ha OopraHi3M crnoxuaua. [lotpedye po3poOku i cyyacHa TEXHOJIOT1YHA IHCTPYKIIS 3
00pOoOKHY Ta PO3JIUBY MiHEPaIbHUX BOJ. [IpakTU4HO BiaCyTHs mmiaroroska y 3BO TexHOJIOrB MUTHOI
BOJIM, 3laTHUX 3a0€3MEYMTH Ha BITYM3HSIHUX BHUPOOHUITBAX BHUTOTOBJICHHS SIKICHOI HPOMYKLii —
(acoBaHMX MiHepaJBbHHUX BOJ, IO 30€piraloTh 03J0POBYI/IiKyBajIbHI Ta CMaKOBi BIaCTHBOCTI, SIKUMH
Haaimmna ix npuponaa. Takux ¢axiBLiB MOTpeOye 1 caHATOPHO-KypOpPTHA Trajiy3b, IO € CKJIaI0BOO
rajgysi TOCTHHHOCTI Ha KypopTax 1 BH3HAYa€, 3HAYHOK Mipoi0, €()EKTHBHICTb BHUKOPHCTAHHS
HaceJIeHHSM (pacoBaHUX MiHEpaJbHUX BOJI.
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MYJIPAK K.B., BEPE3IHA H.O. (YKPAIHA, KUIB)
OINTUMI3ALISA BIUIMBY HA JOBKLJLISI MIPOTUOXKEJEIHUX MATEPIAJIIB

Hayionanvuuti mpancnopmuuii ynisepcumenm,
02000 eyn. M. Omensnosuua-Ilasnenka 1, m. Kuis, Yxpaina, pkntu@ntu.edu.ua

Abstract. All active substances that are effective against ice and snow cannot be called absolutely
safe for people and the environment. In the conditions of Ukraine, it may be optimal, from the point of
view of reducing the negative impact on the environment, to use combinations of different anti-icing
materials (AIM). Periodic control of the content of aggressive AIM components prevents the destruction
of concrete structures in the autumn and winter period. The most promising direction is the creation of
road surface materials that already have anti-icing properties.

SIkicTh JOPOXHBOTO MOKPUTTS B KIIMAaTHYHUX YMOBaxX YKpaiHH B OCIHHHO-3UMOBHH IEpiof
CYTTEBO 3AJIEKUTH BiJl BAKOPUCTAHHS MTPOTHUOXKEIESTHUX 3aC001B. Y TPUMAaHHS aBTOMOOITBHUX JOPIT Y
3a3HauYCHUI Mepiojl Mae€ HEraTUBHUM BILIMB Ha AOBKULIA. HalOinbin BxkuBaHUM 3aCO00M OOpOTHOU i3
3MMOBOIO CIIM3BKICTIO Ha Joporax B YKpaiHi € xiMmiuHui. [Ipodimaktuka Ta yCyHEHHS OXKelemuIl
XIMIYHIM 3aco00M TMependadae OOpOOKy TOKpPHUTTS TBepAuMmu abo pimkumu peareHTamu. llpum
BUKOPHUCTaHHI XIMIYHHUX MpoTHOXKeNeAHUX MaTepiaiiB ([IOM) icHyIOTh TEXHOJIOTII, SIKi CIPSIMOBaHi Ha
3a0e3rneyeHHs] OBl EKOJIOTIYHOTO 1X BHKOPHUCTAHHS: 3aCTOCYBaHHS e€KoJIoTiuHO Oesmevynux [1OM,
obmexene 3actocyBaHHs [IOM, mikpokancynsoBani [IOM, yrumizaris Ta mepepoOka BiAmpa-OBaHuX
Mmarepiaiis, nomnepeane posnonaiienHs [IOM, BUKOpHCTaHHS albTEePHATUBHUX MaTepialliB, MOHITOPHHT
Ta TOCTIIKCHHSI.

Hacninku 3uMoBOro mepioay moB’si3aHi sIK 3 CYTTEBUM 301MBIIEHHIM JTOPOKHBO-TPAHCTIOPTHAX
MIPHUTOJI, TaK 1 3 HEOOXIMHICTIO MPOBENEeHHS MPO(ITAKTUIHNX 3aX0/[iB, HACTYITHUM PEMOHTOM JOPiT, i
0CcOOJIMBO 1€ CTOCYETHCS PEMOHTY MOCTIB, SIKi HalOlIbIIe cepe TOPOXKHIX 00’ €KTIB MOTEPHAIOTh B
npoIieci eKCIuTyaTarii.

IHTEeHCHBHICTH 00JIEICHIHHS TOBEPXHI MOCTIB 3HAYHO OiNIbIA 32 OJJHAKOBUX TOTOAHUX YMOB B
TIOPIBHSIHHI 3 aBTOMOOUILHOIO IOPOTOt0. TOMY MepioAMYHUI KOHTPOJIb BMICTY arpeCUBHHUX CKIIaIOBHX
ITOM € HeoOXiTHUM caMe B IIEMEHTOOCTOHHUX KOHCTPYKI[ISIX MOCTIB.

byno mpoBeneHO BH3HA4YEHHS BMICTy BOJOPO3YMHHUX XJIOPUIIB Yy I[I€MEHTOOETOHHIMN
KOHCTPYKIIii MOCTOBOTO Tiepexoy. Bigdip mpob rieMeHTo0eToHy Ta iX KOHCEpBYBaHHS BHUKOHYBAJIHChH
32 CTaHAAPTHOI METOJMKOI. BwmicT ioHIB Xiopy B mpo0ax BHU3HAYalId TOTCHIIOMETPUIHUM
TUTPYBaHHSIM. Po3paxyHOK MPOLIEHTHOI KOHIIEHTpallii 10HiB IPOBOIUBCS 32 (HOPMYJIOLO:

Cy, = (NVE/10g) % (50/a) D,

ne N — HopmanbHicTe AgNO3 MOJIB/JT;

V' — ekBiBaJIeHT XJIOpU-iOHY;

E — 00’eM TUTpaHTy B TOYIIl €KBiBaJICHTHOCTI, MJL;

g — HaBaXKKa 3pasKy, T;

50 — 00’eM pO34HHY, MIT;

a — aJlKBOTA, MIL.

3a JaHUMU BHIIPOOYBaHb MO0 BU3HAYEHHIO HASBHOCTI XJOPHU/-IOHIB B 3pa3kax IIEMEHTOOETOHY
Oy0 3po0iIeHO BUCHOBOK, 1110 MAKCUMaJIbHA KIJIBKICTh 10HIB XJIOPY 3HAXOAUTHCS y 3aXHCHOMY LIapi.

JlomyCTHMICTh CTYNIEHIO arpeCHBHOCTI XJIOPHIIB B iepepaxyHKy Ha Cl™ juist 6eTOHIB HOpMYEThCS
JACTY BB.2.6 — 145:2010.

KoHTposnps BMicTy XJOpUAIB MiABHUILYE NOBIOBIYHICTH IOPOXKHIX MOKPUTTIB. 3acTOCYBaHHS
HEBENUKUX KibKocTei Takoro IIOM e Ge3neyHuM [uis JOBKULIA. BHUKOpUCTaHHS XJIOpUAY HATPiro
MIOBUHHO OYTH IMOCTYITOBO 3aMiHEHE Ha peareHTH OUTBII EKOJIOTTYHO Oe3MeyH] Ta MEHIII arpECHBHI OO0
KOHCTPYKTHBHHUX MatepiamiB. IlomepemkeHHS yTBOPEHHS OXeJeIull 3a paxyHOK CTBOPEHHS
MaTrepialliB HOKPUTTIB aBTOMOOUIBHUX JOPIT, SIKi B)KE€ MAtOTh aHTHOXKEJIEHI BIACTUBOCTI, € HaHO1LIbII
HEPCIEKTUBHUM HAIPSIMKOM.
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KVIIPIIIIKIHA O.B.!, KPVCIP r.B.I{, MAJIbOBAHUM M.C.3
(YKPATHA, OJIECA, JIbBIB; IIIBEMIIAPIS, MYTTEHII)

IOHOOBMIHHI TA AJICOPBIIMHI BJACTUBOCTI
BIOYAPY 3 PUCOBOI'O JIYIUIIMHHA

TO0ecvruii nayionanvhuli mexnonoziunuii yuisepcumemn,
eyn. Kanammna, 112, Ooeca, 65039, Vrpaina
Incmumym exonionpuemnuymea, ILllxona nayk npo scumms,
Yuieepcumem npuxnaounux nayx i mucmeyms Ilisniuno-3axionoi lllseiiyapii,
Xoghaxepwmpacce, 30, 4132, Mymmeny, [llsetiyapis
SHayionanvnuii ynisepcumem «JIvgigcoka nonimexmixay,
eyn. Cmenana banoepu, 12, Jlveis, Yxpaina, 79000

Abstract. Various methods have been proposed to purify water from oil products, including
chemical methods such as coagulation, oxidation, membrane filtration, extraction with various solvents,
and ion exchange. However, an urgent problem is the search for effective ecosorbents that can reduce
environmental pollution from oil and oil products and meet the basic requirements - harmlessness and
non-toxicity, high adsorption capacity, selective sorption of toxic compounds and complete absence of
side effects. One of the promising areas is the production of carbon sorption materials (biofuels) from
lignocellulosic waste. The use of new types of renewable raw materials, including agricultural waste, to
produce sorbents for oil and oil products detoxification is relevant from both a scientific and practical
point of view.

Y 3B'A3KY 31 301JIbIIIEHHSIM 00CSTiB BUAOOYTKY MOPCHKUX HA(TOBUX PECYPCIB i TPAHCIIOPTYBAHHS
HaQTOMPOIYKTIB MOPEM, PO3ITHUBH HapTH a00 aBapii 3 BUTOKAMH 3aJIMIIAIOTHECS OCHOBHOIO 3arpo30k0
JUTSL CTIHKOCTI MOPCBHKOTO CEpelOBHUIIAa B YChOMY CBIiTi. bionmoriuamii (0i0TE€XHOJOTIYHHIA) METOI
PO3MIISIAETECS K EKOJIOTIYHO YHCTa 1 €KOHOMIYHO e(eKTHBHA TEXHOJIOTisl OYHUINEHHS MOPCHKHX
Ha)TOBUX PO3IHBIB. I3 3a0pymHeHOro HAPTO TPYHTY HaMH OYJIO BUIIIEHO BEIUKY KiIBKICThH
MICIIEBUX INTaMiB, WIO BOJIOMIFOTh 3JAaTHICTIO [0 Jerpajailii BYyTJIEBOAHIB, NpPOTE BTpara
MIiKpOOPTaHi3MiB 1 3HIKEHHSI MIKpPOOHOT aKTHBHOCTI € OCHOBHUMHU MpoOiieMaMu Jijisi OioayrMeHTanii B
MOPCBKOMY cepeZoBHIIi. IMMOOTI3aMs ITUX MIKPOOHHMX KJIITUH HAa MIITHUX HOCISX MOJXE IiJIBHIUTH
BI)KHMBAHHS 1 3a00irTH iX pO3MHMBaHHIO Y BIIKPUTOMY NMPOCTOPi. ONTUMaILHUM HOCIH TIOBUHEH MaTH
BiAnoBiHI (i3uuHi Ta OIOJIOTIYHI BJIACTHUBOCTI Ui IMMOOLTI3aIii MIKPOOpPraHi3MiB, a TaKOX
pO3MilllyBaTHCh Ha TMOBEpXHI OiopeakTopy, IO BHCTaBJSE TAaKOX BIJIIOBIJHI YMOBH [0
KOHCTPYKTHBHHX 0COOIMBOCTEH OiopeakTopy.

OparMH 3 HAOUTBIT TIEPCTIEKTUBHUX HOCITB JIUIs iMMOO1ITi3alii 010J0T19HO aKTUBHUX PEYOBUH €
ByTJICIeBl copOIiiiHi MaTepianu (OionajivBa) 3 JICHOIETIOJIO3HUX BiJIXOIB. 3aydeHHsI HOBUX BHJIIB
BIJTHOBJIIOBAHOT ~CHPOBHMHH, TaKMX SIK HOBHX BHWJIIB BIJJHOBJIIOBAHOI CHPOBWHH, 30KpeMa
CLIIBCHKOTOCITOIAPCHKUX Bi/IXO/IiB, 3 METOI OTPUMAHHS HOCITB JIJIs iMMOO1Ti3a1ii 0i0JI0TiYHO aKTHBHUAX
PEUOBHH € aKTyalbHUM SIK 3 HAYKOBOI, TaK 1 3 IPAKTHYHOI TOYKHU 30py. POCIMHHI BiX0aH, 0cOOIHBO
pucoBa JIy3ra, € MPIOPUTETHUM HPHPOJHUM BIIHOBIIIOBAHMM MaTepiaioM Ui €KOHOCIIB.
IlepeTBOpeHHsT UX BigXOHiB y COpPOLIMHO-aKTUBHI PEUYOBHMHM OJHOYACHO [O3BOJIIE OTPUMYBATH
JKUTTEBO BAXJIMBI MaTepiaid, Taki SK aKTUBOBAaHE BYriUs, 1 Bupimye npobiemy 3a0pyIHEHHS
HABKOJIMIITHHOT'O CEPEJIOBHUIIIA CIITLCHKOTOCTIONAPCHKIMH BiIXOAaMH CIITbCBKOTO TOCIIOJIAPCTBA.

B poboti nmochimxyBanuch 10HOOOMiHHI Ta cOpOLiKHI BIACTHBOCTI 0io4apiB, OTPHUMaHHX
TEPMIYHUM MipOJIi30M Ta MIKPOXBHJIBOBUM OIPOMIHEHHSM, sIKi CBiI4YaTh MPO NEPCHEKTHUBHICTH iX
BUKOPHCTAaHHS B SIKOCTI HOCIIB JjIs IMMOOLTI3aIlii MIKpOOPraHi3MiB 3 JOLUIBHICTIO ITOAaJIbIIOTO
BUKOPHCTaHHS IMMOOIII30BaHUX MIKPOOPIraHi3MiB K OCHOBHOI'O CTPYKTYPHOI'O €JI€MEHTY 0io(inbTpa
JUTSL OYMILIEHHSI MOPCHKOT BO/IM Bi HAQTOBUX 3a0pyAHEHD.
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JISIK B., MAJTbOBAHUI M. (YKPATHA, JIbBIB)

TBAPUHHULILKHUIA KOMILJIEKC 110 PETPOAYKIII CBUHEM 13
YTUIIBALIETIO BIIXOAIB Y BIO'A30BOMY BUPOBHUIITBI

Hayionanvnuu ynieepcumem Jlvsiscoka nonimexuika
79013, eyn. C. bandepu, 12, Jlvsis, Yrpaina; coffice@lpnu.ua

Abstract. The strategy of environmentally safe functioning of the pig reproduction complex is
considered. An analysis of the environmental hazard from environmental pollution by pig manure is
carried out. A review of promising technologies for manure utilisation was carried out. It is proposed to
carry out utilisation at biogas plants by means of multicomponent fermentation, several types of
substrates of plant and animal origin.

3a0pyaHEeHHS TOBKIJUIA Y TBAPHHHUIITBI 0arato B YoMy BU3HAYAETHCS CKIIaI0M THOMOBUX CTOKIB,
K1 3aJIC)KUTH Bil TakuX (PakTOpiB sIK: BHJ CUILCHKOIOCTIOAAPCHKHUX TBAPHUH, iX YUCENBHICTD, SKICTh Ta
KUTBKICTh KOPMiB, PIiCT, CTaTh Ta Maca TBapWH, HAIpsM TBAPUHHHUIITBA, CIIOCIO YTPUMAaHHS Ta Crocid
BUJAJICHHS THOKO. Pifkuii THIM MICTUTHh 3HAYHY KUTBKICTh MATOTCHHHUX OpPTaHi3MiB, B MpPOIECi HOTo
aHaepOOHOTO PO3KJIaNy YTBOPIOIOTHCS IIKIJUIMBI ra3u (CIpKOBOJCHb, aMiaK Ta 1H.), a TaKOX >XUPHI
KHCJIOTH, aMIHH Ta 1HIIII CTIOJIYKH 13 HEPUEMHHUM 3araxoM. ToMy 3a BiICYTHOCTI HAJIEKHOTO KOHTPOJTIO
3a Horo 30epeXeHHSIM Ta BUKOPHUCTAHHSIM CTBOPIOETHCS peajbHA 3arpo3a MOIMUPEHHS 1H(EKIiTHIX
XBOpOO y 30HI TBAPUHHHUIIBKIX KOMILIEKCIB.

CBHHApPCTBO Jla€ OuIbIIE TPETHHU 3arajlbHOr0 BUPOOHMIITBA M’sca. Po3MillyeThcsi BOHO
MOBCIO/THO 13 HAWOLIBIIOI KOHIIEHTPAIlIE Y IPUMICHKUX 30HAX, 1[0 3yMOBJIEHO XapaKTepOM KOPMOBOI
0a3u. Y 30HI CBUHAPHUX KOMIUIEKCIB OCHOBHHUMH MpOOJIeMaMH, SKi MAaOTh €KOJOTiYHE 3HAUYEHHS, €
eBTpodikamis BOAOHM, MOXJIHMBE HAarpOMa/DKEHHs MATOTeHHUX MIKpOOpraHi3MiB, 3a0pyJHEHHS
aTMoc(epHOro MOBITPS CIPKOBOHEM, aMiaKOM, MOJICKYJIIPHAM a30TOM Ta IHIIUMU crionykamu. Limuit
psAA uX TpoOJeM BH3HAYAETHCA NPOOJIEMOI0 THIMHUX CTOKIB: X KUIBKICTIO, CHCTEMOIO 300Dy,
OCOOJIMBICTIO JIOKAIlii, MuIsixaMu yTumizarii. Hamu npoBouBCs aHali3 TEXHIYHOT JOKYMEHTAIIIi 10/10
Oy;iBHUIITBA TBApUHHHUIILKOTO KOMIUIEKCY pernpoaykuii cBuHel (c. Kymukie, UepBoHOrpagcbKkoro
paitony, JIpBiBCBbKOi OOyacTi) 3 MO3WIlT MiHIMI3alii BIUIMBY Ha JOBKIJUIS MUISIXOM BIPOBA/KEHHS
TEXHOJIOTIM yTHiIi3amii THIMHUX CTOKIB NUISIXOM BUKOPUCTAHHS iX SK CUPOBWHH JUIsl BUPOOHHUIITBA
Oiora3y. B mportieci aHani3zy BCTaHOBJICHO, 110 IIPOSKTOBaHA CHCTEMa THOEBUJAJICHHS — CaMOILIUBHA
nepionuuHoi aii. [HIl Kpi3hb OTBOpM y pelITKax MOTparuisic y OSTOHHI BaHHH, Ji¢ HAKOMUYYETHCS
JIeSTKAN Yac, TMICIs [bOTO 3JMBAETHCS ¥ pe3epByap (THOE301pHUK), IO 3aIPOSKTOBAHUNAO Ha TepUTOPii
rocrogapcTsa, 00’emoM 150 M> i mepekauyeThbest B THoeCXOBHMILE. [t KOHIEHTPYBAHHS BHIIIEHUX
THIHHUX CTOKIB mepen0adacThesi OyAiBHUITBO JBOX TUIIBKOBUX THOECXOBHIN (JIATYH) 3aKPUTOTO THUITY
o6’emom V = 10000 M koxHe, ki OyayTh MmoOymoBaHi 3a TexHosoriero kKommanii «CTiHOepren
Iarepuemrnn bB» (Iommanrmis) moist 30epiranHs Ta 6i0JI0TiYHOT aHaepOOHOT yTHITI3allii THOIO.

I'Hi#t xyno0u — 11e opraHiuHe T0OPHBO, 1110 MOTPeOye yBaru Ta BIAMOBIIHOI MIJATOTOBKHU, allXKe
4acTO MiCTUThH NATOT€HHE CEPENOBHUIIIE, 10 CIPUYUHSIE 3a0pyTHEHHS IPYHTOBHX BOJl y pa3i BHECEHHS
THOIO Ha MOJS, 1 JaHIIOTOBO YMHUTH HeOE3MeKy 370pOB’I0 JIIOAEH 1 TBapHH. 3riJHO HOPMAaTHBIB
€pporneiicbkoro Coro3y, THill Xya00HM BIIHOCHTHCS J0 BiIXOJIB KaTeropii 2, BAKOPUCTAHHS SIKHX 5K
JIOOPUB JI03BOJISIETHCSI BUKITIOUHO 32 TIOTOPKEHHS YIIOBHOBAXKEHUX 0CI0 1 32 OTPUMAaHHS €KOJIOT1YHOTO
cepTudikary, SIKHi 03HauYa€ BUKOHAHHS PsLy AiM 100 3HEMIKOIKEHHS IMaTOTEHHOTO CepeIoBHIIA Y
OpraHiuYHUX BIJXO/ax TBapHH.

YucTy THOTBKY CBHHEH NMPaKTHYHO HE BUKOPHCTOBYIOTH JIJIsl BUpOOHMIITBA Oiorazy. [Ipuunna
NOJISirae 'y JIy’Ke BHCOKOMY BMICTI Boam — Maibke 95%. ToMy ONTHMaJbHUM pIIICHHIM €
0araToOKOMITOHEHTHE 30pOKyBaHHS, TOOTO 30pOKyBaHHS JIEKUIBKOX BUIIB CyOCTpaTiB, POCIMHHOTO
i TBaApMHHOTO MOXOpKeHHS. B VkpaiHi moci BiACyTHI NpHMKIaAM peaizaiii 010ra3oBHUX CTaHI
IIPOMHMCIIOBOTO THUITY, IO IPUHMAIOTh OPraHiyHi BiIXOAM HABITh AEKIJIBKOX ()epMEPCHKUX FOCIIOIAPCTB,
Toli sk B €BponelicekoMy Coro3i Giorasosi cranmii 00’eanyoTh A0 100 depm i3 00CIyroByrounmM
TIEPCOHAJIOM BiAMOBIMHOI BHCOKOI KBamidikarii. [IepeBaroro Takoro mimaxoay € MOXJIHBICT CKOHOMIl
3a paxyHOK pOCTy BHUPOOHHWIITBA, a BIiJMTOBITHO IHBECTYBAaHHS y IHHOBAIlIHHI TEXHOJOTIi BHCOKOI
edpexTuBHOCTI. CaMe TaKui MiAXil MM PEKOMEHAYEMO AJIs TUIAHOBAHOTO 10 OYAIBHUIITBA KOMIUIEKCY
penpoaykuii CBUHEH.
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KBAC €., MAJIbOBAHUIA M., CJIIOCAP B. (YKPAIHA, JIbBIB)

AJICOPBUINHI METOH OUHNIIEHHS BIJI HA®TOITPOIYKTIB
CTIYHUX TA IMIOBEPXHEBHUX BO/JI

Hayionanvnuu ynieepcumem Jlvsiscoka nonimexuika
79013, eyn. C. bandepu, 12, Jlvsis, Yrpaina; coffice@lpnu.ua

Abstract. The state of surface water pollution by oil products is analysed. Sorption methods of
purification of industrial oil-containing waters using adsorbents based on widespread carbonate-
containing bentonite clays are proposed. To increase their efficiency, it is advisable to modify the
sorbents. A set of measures has been developed to improve environmental safety against environmental
pollution by oil products through the use of sorption methods.

3a0pyaHeHHs BOA HA(TOMPOIYKTAMH € OIHIEI0 3 HaWaKTyalbHIIINX MpOOJeM CHOTOACHHS B
rajry3i 0XOpOHHM HaBKOJIMIIIHBOTO cepenopuiia. Jxepenamu BTpaT HaTOMPOIYKTIB € COTHI HahToOa3
Ta aBTO3aNpaBHUX CTaHLIH, THCAYl KiTOMETpiB Ha(TONMpOBOIiB, BUAOOYBHI Ta HadTOomepepoOHi
MiAIPUEMCTBA. 3POCTAar0di TEMMU BUAOOYBaHHS, TpPAaHCIOPTYBaHHS Ta TMepepoOkn HadTH,
CHIOPY/IXKEHHSI HOBUX MOTY>KHUX TPYOOTPOBIIHUX CHCTEM MiIBUIIYIOTH PiBEHb €KOJIOTIYHOT HeOe3MeKn
Ta 301TBIIYIOTH €KOJIOTiYHE HABaHTKEHHS Ha BOJY, OBITPS, IPYHTH, POCIMHHHUN Ta TBAPUHHUI CBIT.
Bimomo 6arato MeTo1iB OUHMIEHHS BOAM BiJl HAQTH Ta ii OX1THUX, KOKEH 3 IKUX Ma€ sIK TIepeBart, TaK
1 Hepomiku. [lo HemOMiKiB CNiJl BiJHECTH 3HAYHI €KOHOMIUHI Ta €HEPreTUYHI BUTPATH, Ne(IIUTHICTH
MaTepialliB Ta CKJIaJHICTh TEXHOJIOTIYHOTO mporecy. Tomy moctae morpeda y po3poOiieHHI HOBHX
e()eKTUBHUX Ta AOCTYITHUX METOIB OYHIICHHS, Cepell SKUX YUTbHE MICIE IMOCIAl0Th COPOIiitHi.
[lepcriekTHBHUMU € COPOIiifHI METOIH OYHIIEHHS IPOMHCIOBHX HA(TOBMICHUX BO/JI i3 BHKOPHCTAHHIM
a7IcOpOCHTIB Ha OCHOBI HIMPOKO PO3IMOBCIOKEHUX KapOOHATOBMICHMX OCHTOHITOBUX IiuH. [[is
MiIBHIICHHS X e()eKTUBHOCTI COPOCHTH NOUITbHO MOAMUGDIKYBaTH po3drHOM xyopuay 3amiza (III) —
BiTXOZlaMH, SIKi YTBOPIOIOTHCS B IIPOLECi XJIOPYBaHHS (DEPOCHITIIIEBOTO CIUIaBy HAa BHPOOHUIITBI
BHUCOKOJANCIEPCHOT0 miporenHoro kpemuezemy TOB «Opicin» (m.Kamym). Hamu mocnimxysannchk
MPOIIeCH 3HENIKO/PKEHHS TOHKMX Ha()TOBHX IUTIBOK MPUPOJIHUX BOJOWM IUIIXOM HAaHECEHHS Ha HHUX
COpOIiifHOTO MaTepialy Ha OCHOBI OEHTOHITOBMX TJIMH Ta 4YepemalrHuKa, Tiapodo0i3oBaHUX
BUCOKOJMCIIEPCHUM KpeMHe3eMoM. llepeBaroro mNpONOHOBaHMX TEXHIYHHUX pIlIeHb € Te, II0
JOCHIJDKYBaHi cOpOLiiiHI MaTepiaqu 03BOJSIOTH e(pEeKTHBHO JIKBiAyBaTH Ha(TOBEe 3a0pyIHEHHS,
Oe3meyHi y BUKOPHCTaHHI, iX CKJIaJIOBI € JIOCTYIHUMH MartepiajaMy, a BUTOTOBJICHHS HEe MOTpedye
3HaYHMUX MaTepiajlbHUX Ta €eHEPreTUYHUX BUTPAT.

MeTor0 JOCIIHKEHD 0yJI0 PO3pOOJICHHS KOMIUICKCY 3aXO/IB 3 LU0 MiJABUIIEHHS €KOJIOTTYHOT
Oe3meku Bifl 3a0pyIHEHHS JOBKIJUIS HAQTOMPOAYKTAMHU IIUISIXOM 3aCTOCYBAaHHS COpPOILIHHMX METOJiB
OUMILEHHS CTIYHHUX Ta MOBEPXHEBHX BOJ MOIU(IKOBAHUMM TUCIIEPCHUMH COpOEHTAaMH Ha OCHOBI
OCHTOHITOBUX IJIMH Ta YepenamHuKky. [IpoBeeHo MOHITOPUHT 3a0pyAHEHHS, 33 pe3yIbTaTaMH SIKOTO
MOJKHA CTBEP/KYBATH, IO BOJOMMHU YKpaiHU € 3HAYHO 3a0pyJTHEHUMH HA(TOMPOILYKTaMH, HAHOUITBII
3a0pyIHEHUMH PIUKOBUMHU OaceifHaMu Y KpaiHH 110,10 HaTonpoayKTiB € Oacelinu piuku CsH, JnicTep
ta Oaceitn piuku CiBepchkuii JloHeupb. 3anponoHOBaHO HOBY METOAMKY MOAM(IKYBaHHS MPUPOIHUX
cOpOEHTIB 3 METOI0 TMOKpalleHHS iX COpOLIHHMX Ta METOMUKY BH3HAYCHHS (Hi3UKO-XIMIYHHX
BJIACTUBOCTEH TPUPOJHUX Ta MOAU(IKOBAaHUX CcOpOeHTIB 1moa0 HadronpoaykriB. Ilmsaxom
MOIU(IKyBaHHS MOXXHa OTPHUMATH TJIMHUCTI COPOCHTH 13 HAHECEHUMH Ha 1X MMOBEPXHIO HEPO3UMHHHX
rigpomnizoBanux mMetanopopm Fe*', ki mposBIsioTs aKTHBHICTE B Iporecax copOwii HaGTOIPOIYKTiB.
JlocimpKeHo CTPYKTYPHI 0COOJUBOCTI MPUPOAHHUX Ta MOAU(DIKOBaHUX copOeHTiB. [IpoBeieHO OIiHKY
copOLiifHOT €MHOCTI MPUPOJHHUX Ta MOAM(DIKOBAHMX COPOEHTIB 100 HAa(TONPOAYKTIB (IM3EsbHE
NaJMBO, cupa HadTa) B CTATUYHUX YMOBaX, sIKa CTAHOBUTH JJIsl IPUPOTHOI INIMHM 25MI/T 1 52MI/T,
3aJ1i30BMiCHOr0 copOeHTy 381Mmr/r i 151Mr/r quis nu3naiuea Ta CUpoi HAQTH BIAMOBIAHO. AHAIOTIYHI
BEJIMYMHU I YepernaliHuKa CKiIafaoTs 238 Mr/r ta 102Mr/T BignoBiIHO JJisl JU3NAIKMBA Ta CHPOI
Hadtu. [Tokazano, o MoaudiKyBaHHS TIIMHUCTOT MaTPULIi 3HAYHO TMOKPALIye COpOLiiiHi BIaCTUBOCTI
Marepiary.

3anporoOHOBAaHO  TPHWHIIMIIOBI  TEXHOJOTIYHOI CXEMH OYMINEHHS CTIYHMX BOXI  BIT
HaQTONPOIYKTIB, a TaKOX TEXHOJOTiI0 3aCTOCYBaHHA Tigpodo0i30BaHMX COPOEHTIB Ui OYHILCHHS
NPUPOAHUX BOJIOWM Bi HAPTONPOIYKTIB.
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KPUCIOK B., MAJTLOBAHUI M., BPOHCBKA H. (YKPATHA, JIbBIB)

BUKOPUCTAHHA ITPUPOJHUX JTUCIIEPCHUX COPBEHTIB
JJIs1 OYMIIEHHSA CTIYHUX BO/I BI/I BAPBHUKIB

Hayionanvnuu ynieepcumem Jlvsiscoka nonimexuika
79013, eyn. C. banoepu, 12, Jlvgis, Yrpaina, vkrys@gmail.com

Abstract. The analysis of promising technologies for wastewater treatment from dyes is carried
out. The analysis has shown that the technology of adsorption wastewater treatment from organic dyes
using natural sorbents (glauconite and palygorskite) allows solving the problem of protecting the
hydrosphere. A basic technological scheme of the process of wastewater treatment from dyes by using
natural dispersed sorbents has been developed.

3i 3pocTaHHAM BUPOOHUIITBA CHHTETUYHUX MPOAYKTIB T4 OPTaHIYHUX PEUOBUH 3pOCTAE 1 PiBEHb
3a0pyaHEHHST HUMHU CTIYHMX Ta TMOBEpXHEBUX BoA. AOM 3amoOirtu macmrabHoMy 3a0pyAHEHHIO
HABKOJIMIITHBOTO CEPEJOBHUINA IIMMH TPOIYKTaAMH, HEOOXiTHO 3ampoBaJKyBaTH HOBI 0e€3BiIXOIHI
TEXHOJIOTI] Ta 3aMKHEHI CHCTEMH BOJOKOPUCTYBAaHHS, KOMIUIEKCHI TEXHOJIOTIi OUMILEHHS CTIYHUX BOJ
HiANPUEMCTB Pi3HOTO MPOPLITI0: MAITMHOOYIIBHUX, XIMiKO—(DapMaleBTHYHUX, XJIOPHUX BUPOOHHIITBA
OapBHUKIB Ta 1HIIUX BHPOOHUIITB, & TAKOX CTIYHUX Ta MOBEPXHEBHX BOJ HACEJCHHUX MyHKTIB. Tomy
JUTSL BUPIIIIEHHS MTPOOJIEM OYHWIIEHHS WX BOJ Bif 3a0pyIHEHb PO3BUBAIOTHCS BIATIOBITHI TEXHOJIOTIT
OUMILEHHS BiJi MECTUIMIIB Ta OTPYTOXiMIKaTiB, Ha(TONPOAYKTIB, 3ami3a, QTOpy Ta MapraHiyo,
CIPKOBMICHHX CHOJNYK, CHHTETHYHHUX OapBHUKIB Ta iHIIHX 3a0pyAHeHb. JloCTiTHIKaMU IS IIUX IiTeH
MIPOTIOHYIOTh TEXHOJOTi (IOKYIsIMii, 0OpOOKM BOAM ENEKTPUYHUM IIOJIEM, 3BOPOTHOTO OCMOCY,
030HYBaHH:, 0I0XiIMIYHOTO OouuIeHHS. Ha AyMKy psy MOCHITHHKIB JUIS BHIAJICHHS 13 CTIYHMX BOJ
HU3KW OPraHivHUX PEYOBHH MEPCHCKTUBHUM € JBO- UM TPUCTYICHEBE OiOXiMidHE OYMIICHHS. Psi
aBTOpIB BBaXKAIOTh, IO JJISI OYUIICHHS CTOKIB Biff CyMIIlli OpraHiYHUX pPEYOBHUH (PO3UYMHHHKIB)
e(heKTUBHUM € METO/]T XpOMaTOrpaiuHOro OUHIIICHHSI.

sl 3HMKEHHST KOHIIEHTpAIlii OpPraHiYHUX PEYOBHH Y CTIYHUX BOJAX JIOKAJHHUM OUYHUIIECHHIM
JIOCITIITHUKY TIPOTIOHYIOTh BUKOPHCTOBYBAaTH 3BOPOTHHI OCMOC, yIbTpadilbTpallito, i0HHHHA O0OMiH,
enexTponiani3, ajgcopOuito. Tak, 3a maHUMU PSAAY IOCHITHUKIB OKHCHEHHS CTIYHMX BOJ| KHCHEM Ta
030HOM JIa€ 3MOTy BHIIydHUTH 10 99% amiHiB Ta 75% MepkanTaHiB. Jleski TOCTIJHUKN NPONOHYIOTH
BUJIYYaTH 31 CTIYHUX BOJ CMOJIUCTI PEYOBHHHU LUIIXOM (iIBTPYBaHHS Yepe3 aKTHBOBAaHE BYTilIs abo
KOKC. 31 CTIYHMX BOJ| aKTHBOBAaHUM BYI'ULISIM afcOpOYIOTh Taki OpraHiyHi CIIOJNYKH, SIK aHLIH,
Hadtamid, ¢eHon Ta iHmi. g OEH30i1y, TOJNYOJdYy, CMOJI, albJCrigiB Ta mapadiHiB YacTo
BUKOPUCTOBYIOTh TEPMiYHI METOAN OYHIICHHSI.

VYeci Bitomi B miTeparypi MeToau Pi3uKO-XiMIYHOTO OYUIIEHHS CTIYHUX BOJI B/l 0apBHUKIB MOYKHA
HNOAUTMTH Ha TpH OCHOBHI rpymu. [lepma rpyma mertoxmiB 3abesneuye BHIyYeHHS 3a0pyIHEHB
MIEPETBOPEHHSM iX B 0caj] IUITXOM copOIlii Ha YaCTUHKAX TiPOKCUIIB METAJB, SKi YTBOPIOIOTHCS B
npolieci peareHTHOI 0OpOOKH CTIYHUX BOA.

[pyra rpyna o0’ eiHye JeCTPYKTHBHI METO/IM, B OCHOBI SIKHX € TJIMOOK] EPETBOPEHHS OPTraHiYHUX
MOJIEKYJT YHACITIIOK PEIOKC-TIPOIIECIB.

Tpets rpymna OXOIUTIOE CErapaTHBHI METOJIM, TaKi, sSIK cOpOIlis Ha aKTHBOBAHOMY BYTULI Ta
MaKpONOPHUCTHX 10HITaX, IHIIMX BUJaX COPOCHTIB, y TOMY YMCIIi Ha IPUPOIHUX COPOEHTaX, 3BOPOTHUI
ocMoc, yabTpadiabTpallis, MHHA cenapaiis, eiaekTpoduioTamis. 1li MeToan, OKpiM JBOX OCTaHHIX,
3a0€e3MeuyoTh BUCOKHUI CTEIHIHb OUMIIECHHS CTIYHUX BOJI.

[IpoBereHMM HaMu aHai30M BCTAHOBJICHO, IO TEXHOJIOTIS aJCcOopOLiHHOrO OYHUILEHHS CTIYHMX
BOJ BiAg opraHiuHMX OapBHUKIB 13 3aCTOCYBaHHSAM MPHPOJHHX COpPOEHTIB (TIayKOHITY Ta
NAMTOPCHKITY) Ja€ 3MOTY BUPINIMTH aKTyalbHY NpoOiieMy 3axuCTy Timpocdepu Bij 0coOIHBO
HeOe3nevyHux 3a0pyIHeHb Yepes IXHii KOMIUIEKCHUH BILTMB Ta HEMPOrHo30BaHi Haciiaku. [Iposenennit
MOHITOPHHI' CTOKIB, 3a0pynHeHuX OapBHUKamu akTUBHUM anuM 4XXT Tta anionHum depBonum 8C, B
pe3yibTaTi aHaji3y JaHHWX SIKOTO BCTAHOBJICHO, IO TUTLKU JUIs (papOyBaIbHO-00POOHHX MiIMPUEMCTB
VKpainu ixHil IOroIMHHMIA 06cAT cTaHOBHTE 4800 M.
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I'VBAPUK B., 3IHYVK [I., BYHSK B., KOMIUIIKEBUY C.,
MACJIOBCBKA O., THATVYII C. (YKPAIHA, JIbBIB)

BJIACTHUBOCTI I30JIATIB BUAIVIEHUX 3 EHAOC®EPU COLOBANTHUS
QUITENSIS (Kunth) Bartl.TA DESCHAMPSIA ANTARCTICA E. Desv.

JIvgiscokuil nayionanvuull ynisepcumem imeni leana @panka
syn. I pywescokoeo, 4, m. Jlvsis, 79005, Vrpaina, valentyn.hubaryk@lIlnu.edu.ua

Abstract. The work aimed to study the properties of bacteria isolated from the endosphere of
Colobanthu squitensis (Kunth) Bartl. And Deschampsia antarctica E. Desv. And to determine the iron
fluence on the growth parameters of seedlings of wheat Triticum aestivum cultivar Tubalt. As a result
of the work, the plant-growth-promoting properties of halotolerantand heavymetal-resistant
bacteria,isolated from the endosphere of D. antarctica and C. quitensis, were elucidated.

3MEeHIIeHHS OPHUX 3eMeJTh BUMArae OiIbI epeKTHBHOT'O BHKOPUCTAHHS ClITbCHKOTOCITOIAPCHKUX
yrige. OTHUM 13 IEPCIIEKTUBHUX PIIIEHb € 3aCTOCYBAHHA eHI0}iTHUX OakTepiii sik 6iomoopus. Lli
OakTepii MiIBUIIYIOTh BPOXKAHHICTD 1 CTIMKICTH POCIMH /0 HECHPUSATIMBUX YMOB 3aBISKU
CUHTE3y BTOPMHHUX METa00ITIB, K1 COIPUSIOTH CTIHKOCTI POCINH 0 O10TUYHUX 1 a010THYHUX
ctpeciB. OCKUIBKH B TIOMIPHOMY KJIiMaTi BECHA 4acTO OyBa€ XOJOHOIO, NICHXpodiibHi GakTepii
3 AHTapKTHKH MOXYTbh OyTH €(DEeKTUBHUMH Ui CTHUMYJISALII POCTYy POCIHHH y Ieil mepion.
JlocmikeHHsT MIKpOOpPraHi3MiB 3 AHTApKTHAM JOMOMOXYTh PO3POOMTH HOBI OioJOTivHI
mpenapaTH JiIsl CUTbCHKOTO TOCTIONAPCTRa, IKi OYIyTh MPALOBATH B EKCTPEMAIBHUX YMOBaX.

Metoro poGoTu OyJsi0 JOCHTITUTH BIACTUBOCTI OakTepiit BuumineHux 3 eHpochepu Colobanthus
quitensis (Kunth) Bartl. Ta Deschampsia antarctica E. Desv. Ta BU3HaYNTH iXHil BIUIMB Ha TIOKa3HUKH
pocrty spoi nienuti Triticum aestivum copty Tybalt.

Y po0oTi BHKOPHUCTOBYBAJM 130JSITH MIiKPOOPTaHi3MiB, sIKi OyJIM BUJIJICHI CHiBpPOOITHHUKaMU
kaeapu mikpobiosorii JIHY imeni IBana ®panka i3 3paskiB D. antarctica (0. Kinr-xopmx, [liBaenni
Iernannceki octpoBu, Oazuc [oitat Tomac, 6ins morunu B. [lyxanscekoro, -62.163491, -58.468756)
i C. Quitensis (0. [ecemnmen, -62.982130, -60.518980). 3pa3ku pociun Oyiu BiiOpaHi Mmij] 4ac Ce30HYy
y 27-i1 VYkpaiHCbKii aHTapkTHuHil ekcneauuii. Y poGori OyiaM BHUKOPUCTAaHI CTaHAAPTHI
MiKpOO10JIOTiYHI METOM (BU3HAUYEHHS POCTY 3a Pi3HUX TemiiepaTyp, konuentpauiit NaCl (2,0-30,0 %),
cnioiiyk Baxkkux MetaiiB (MnCl,x4H>0 (1,0-20,0 MM), CuCl,x2H,0 (1,0-6,0 MM), K»>Cr,O7 (0,1-10,0
MM), CdCl>*x2,5H,0 (0,002-0,5 mM), CoCl,x6H20 (0,5-5,0 mM), FeSO+x7H20 (0,5-20,0 MM)).
31aTHICTE 130JIATIB  CHHTE3yBaTh CHACPOGOpPH BH3HAYAIHM, BUKOPHCTOBYIOYM CEpENOBHUINE i3
XpoMaszyposioM S 1 rekcaJleluATPUMETHIAMOHINH OpomizoM. BwmicT aykcHHOMOJIOHM XCHONYK Y
cepeloBUIi BU3HAYaMd MeTojoM CallbKOBCHKOTO. BB i3075TiB Ha mapaMeTpd pocCTy IIICHUII
BH3HAYAIlM 32 CXOXKICTIO HACIHHS IIIEHHUII, 0OpOOICHOTO i30JIsITaMH, JOBKHWHOK TaroHiB i KOPEHiB
POCIIHH 1 BMICTOM XJIOpO]iny y JTHUCTKAX.

Vi i3omstu 3 enpochepu C. quitensista D. antarctica 6ynu noMipHumu rajodinamu. Haioimbrm
ctiikumu cepen eanoditis C. quitensis Oymu 3ot DR315 1 DL311, a cepen ennodiris D. antarctica
— Haloinbw crifikumu Oynu 3oyt E94, E104, E114. [3omstr 3 ennocdepu C. Quitensis BiIpi3HsITUCS
3a CTIHKICTIO JI0 BAXKKHUX METaIliB, IOPIBHSHO 13 i30J1s1TaMu 3 engocdepu D. antarctica. Cepen eHI0(DITIB
C. quitensista D. antarctica BUSBIEHO 130JISTH, CTIHKi JI0 CIIONYK BaXKHUX MeTtauiB. [3omst DL379 pic
3a BimuBy MnCl,xH»0, FeSO4x6H»0, CuCl,x2H,0, CdCl,x2,5H,0, CoClx6H,0, K>Cr,O7.

Cepen 35 nocnimxenux i3onati C. quitensis 18 13015TiB mpoayKyBanu cugopodopH, a cepen 16
JIoCHipKeHux eHmodiTie D. antarcticaix npoaykyBanulQ i30maTiB. Yci JOCHIDKEHI 130JATH 3
ennochepu C. quitensis Ta D. antarctica cuHTe3yBalny ayKCHHOINOMIOHI crionyku. HaiiBummii BMicT
ayKCHHOIOIOHUX CHOJYK BHUSIBJICHO Y CEPEIOBHILII KyJIbTUBYBaHHA i30s1Ty DR317.

[3onsTr, ski Oynmu CTIHKUMH JI0 HATPid XJIOPHIY, COJed BaKKHUX METaJiB, CHHTE3YyBaIlU
cugepodopu 1 ayKCUHOMOMIOH] CIIOMYKH, O0paad i JOCIHIPKEHHS TXHBOTO BIUIMBY Ha IMOKa3HUKH
pocty mmenwnmi. Cepel TOCTipKyBaHUX 130JATiB, i301aT DR320 3ymMOBIIOBaB 3pocTaHHs CyXOi MacH
POCIHHM, JOBXHUHHM KOPEHS 1 MAaroHIiB Ta BMICTY XJIOPOQITY Y JIUCTKAX.
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TITOBA A.O., LIMAH/III B.M., XAPJIAMOBA O.B., PUTAC T.€.,
BE3JICHC)KHUX JLA. (YKPATHA, KPEMEHUVYK)

IMPOBJIEMMU NOBO/’KEHHA 3 BIIXOJAAMHU B YMOBAX BOEHHOI'O CTAHY

Kpemenuyyvkuii nayionanvruil ynisepcumem imeni Muxaiina Ocmpoepaocvkozo, M.
Kpemenuyx, ayn. Yuisepcumemcoka, 20, office@kdu.edu.ua

Abstract. Based on the results of research, we have proposed a scenario for handling waste
generated under martial law (demolition waste) using the example of the city of Kremenchuk. The place
of waste removal and its capacity have been investigated, the possibility of disposal at the landfill of
destruction waste has been considered. It is proposed to improve the monitoring system for the state of
the environment in the zone of influence of the landfill. Also, waste compaction measures are proposed.
This will make it possible to extend the operational life of the landfill and ensure safe handling of waste
in wartime conditions.

B pesynbTari 0OHOBHMX Miii YTBOPIOIOTBCS BIIXOAW PYHHYBaHb, SIKi MOTPeOyIOTH OCOOIUBOI
yBaru. BoHH BiZIpi3HSIOTHCS BijJ 3BUYAHOTO OYyMiBEIEHOTO CMITTS, iX CKJaJ HEOTHOPIAHHM, 4acTo
pi3HMIA 3a CTPYKTYpOIO i TMOXOJpKEHHSM. HalOiNpIl CKIagHUMH € BifXOAHW, sKi Oynu TepMidyHO
nedopmoBani. UacTo MOXOPKEHHS TaKUX BIAXOJIIB Bi3yaJIbHO BCTAHOBUTH HE MOXKIINBO. [10BOIKEHHS
3 HUMH TIepe1dadae KOMIUIEKC OpTaHi3aliifHO-TeXHIYHUX 3aX01B Ta POOiT, M0 3MIHCHIOIOTHCS 3 METOIO
3a0e3MmeyeH s eKOJIOTITHO Oe3MeYHOT0 30UpaHHs, IepEeBE3eHHs, COPTYBaHHsI, 30epiranHs, 00poOIeHHsS
(BiIHOBIICHHS, BUIAIICHHSI ), 3HELITKO)KCHHSI.

[IpoananizyBaBIy CKJIa] BiXOIB, SKi YTBOPWIKCH i yac pyiHaIlii 00’ €KTiB iH)PACTPYKTYpH
B M. KpeMeHUyK (ITpOMHCITOBI MiAMPUEMCTBA, TOPTiBEILHUN IICHTP, MPUBATHI OYAMHKH), MH 3POOHITH
BHCHOBOK II[0 OCHOBHY Macy CKJIaJalOTh CTiHOBI Ta MeTajeBi Biaxoau. Xoda, BiIXOAHU CKJIa €
XapaKTepHUMH JUISI BCIX KaTeropiii 00’€KTIB MOIIKOIKCHHS, BOHH HE CTAHOBJIATH 3HAYHOI MacH y
3B’SI3Ky 13 TPYyIHONIAMH, IO BWHHUKAIOTH IPH 30MpaHHI OWTOTO CKJa, JAPiOHI OCKOJIKH SIKOTO
MEPEeMIITYIOThCA 3 IHIIMMHU BiXoJamu Ta 3emuieto. BincopryBaru npiOHi (pakiiii Ha MicIli YyTBOPEHHS
BIIXOIB  MPAKTHYHO HEMOXJHMBO. [lepeBakHa  OUIBLIICTH  BIAXOJIB  BiJ  TOIIKOKEHHS
HagTorIepepoOHOTO 3aBOTy TepMidHO nedopMoBaHa. [3-3a BETHMKUX pPO3MIpiB METAIEBUX KOHCTPYKITIH
iX copTyBaHHS Ta CKJIaJyBaHHS MOKJIMBE JIMIIE 13 3aCTOCYBaHHSAM CIICLTEXHIKH.

3a pe3yabTaTaMy MPOBEACHOrO JAOCIIKCHHS, BCTAHOBJICHO IO BIAXOJW pyHHAIIii, sIKi MOAi0HI
3a CBOIMH (PI3MYHMMHU BJIACTUBOCTSIMH JI0 OYIIBEIBHOIO CMITTS Ta BIIXOAU MOJIOHI 10 MOOYTOBHX,
MiUIATaI0Th 3aXOPOHEHHIO Ha TOJITOHI s BiAXOMiB, 0 He € HeOesrmeynnmu. [lpu mipomy, Bimxoau
000B’SI3KOBO MAlOTh MPOXOJUTH TONEPEIHIN pamialliiHii KOHTPOJb. YJIaMKu OyiBellb MOXKIHBO
BUKOPUCTOBYBATH B SIKOCTI 130JIFOFOUOTO MaTepiary, ado JUIs POKIaJaHHs IOpIiT Ha MOJITroHi. Takum
YUHOM MOJKe OyTH BHUpillieHa npo0ieMa yiliIbHeHHS Mmoilirony. i BinxoiB pyiHaiii, 1o He MaroTh
TUMYAacOBOI'0 3aCTOCYBaHHS 1 He € HeOe3NEeYHUMHM, NPOMOHYETHCS BHIUIMTH MaWAaH4YMK JUIst
THMYaCOBOT0 30epiraHHsi.

OuiHMBIIM TEXHIYHMHA CTaH Ta IMOTY>KHICTh MICBKOTO MOJIrOHY sl TTOOYTOBHX BiJIXOJiB,
NPOBIBIIM aHali3 MaTepiaiiB 3BiTy 1HKEHEPHO-TEOJOTIYHHX BHIIYKYBaHb, HaMH 3alpOIIOHOBAHO
o0iamTyBaTd THMYacoBe Miciie JJIsl TUMYacoBOro 30epiraHHs BiJXOJIB pyHHaIil Ha TepHUTOpil
nojiirony. Jljis 1bOro HEOOXIAHMM € BHIUICHHS MJUISHKM ONM3bko 1 Tra Ta yjalliTyBaHHS
npoTU(IIBTPaLifHOTO 3aXHCTY, BHKOPUCTOBYIOUH reoMeMOpaHy abo IpyHTOBHM eKpaH 3 Koe]iieHTOM
¢inprpanii He Oinbine 10-9 M/c. [l 30upanHHs Ta BiJBeICHHs CTIYHOT BOJIM C TEPUTOPIi MalijaHINKA
BB2)XKa€EMO JIOMITHHUM 00JIaTHATH JIOKAJIbHY MEPEXY 3JIMBOBOI KaHami3alii 3 OSTOHHUMH KOJIOJSA3IMU
JUTs 30MpaHHs Ta BiICTOIOBAHHS 371MBOBOI BoAM. Tak sk MaligjaHuMK OyJe 3HAXOIUTHCh Ha TEPUTOPIl
MIOJIITOHY, JOJAATKOBOI'O OCBITJIEHHS 1 OXOpPOHHU HE MOTpeOyeThes. BpaxoByroun HasBHICTh Ha MOMITOHI
BariB, Oy/ic MOXKJIMBUM 3JIMCHIOBATH TOYHHH KOHTPOJIb 32 00’€MaMH BIAXOMIB, IO HAAXOIATh Ha
TUMYacoBe 30epiraHHs.

He MeHI BaXIMBUM €TamoM y TiATOTOBI[ MiCIs JUIS THMYacOBOTO 30epiraHHsS BiAXOIIB €
PO3pO0JIEHHsI CUCTEMH MOHITOPUHIY 3a CTaHOM HAaBKOJMIIHBOIO cepelfoBuila. BpaxoByrooun
crieniiky BITXOIiB pyHHYBaHb, HAMH OYJI0 PO3TIISTHYTO iICHYIOUY CHCTEMY MOHITOPHHTY Ha IOJIITOHI
Ta 3alPOMOHOBAHO JOMOBHUTH MEPETiK NOKAa3HUKIB, IO MiUIATal0Th KOHTPOJIIO, TAKUMH PEYOBHHAMU
K HaTONPOIYKTH, MapraHeus Ta (eHOI.
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IIEBYEHKO A.O.! (IIOJIbLIA, [TAHCBK), IIIEBUEHKO T.0.2 (YKPAIHA, XAPKIB)
BAJKJIMBI MUTAHHSI YIIPABJIIHHSI OCAJIAMHU CTIYHUX BO/J

LLPP S.A., ul. Lgkowa 39/44, Gdarsk, Poland, 80-769; andrii.a.shevchenko@gmail.com
? Xapxiecokuil Hayionanbrull yrisepcumem micoko2o 2ocnooapcemea imeni O.M. Bexemosa
61002, syn. Yopnoenasiscvka, 17, Xapkis, Ykpaina, tamara.shevchenko@kname.edu.ua

Abstract It has been established that the management of sewage sludge is a critically important
problem. The authors considered the purpose and main goals of sewage sludge management. The main
stages of sewage sludge management are given. Problems in the management of sewage sludge are
analyzed.

YrpaBiiHHSA O0cagaMH, IO YTBOPIOIOTHCSA Ha PI3HUX eTamax OYHWIICHHS MoOyToBUX Ta / abo
MPOMHCIIOBUX CTIYHHUX BOJI, € KDUTHYHO BaXKIIUBUM KOMITOHEHTOM OYHILNEHHS CTiYHMX BoA. OCHOBHA
yBara 30CepelKyeThCsl Ha e(peKTHBHOMY MOBOJKEHHI 3 Biaxogamu, o0poOLi Ta yTuiizalii ocary, oo
YTBOPIOETHCS SIK HA MYHIIMIIAIBHAX OYUCHUX CIIOPYAAX, TaK 1 Ha MPOMHUCIIOBUX MIANIPUEMCTBAX. MeTa
yIpaBIiHHS OCaJaMH MOJISATae B MiHiIMi3allii BIUTUBY Ha HABKOJIMIITHE CEPEIOBHIIE, 3MEHILICHHI 00CSITiB
1, JIe 1Ie MOXKJIMBO, BiTHOBJICHHI IIIHHUX PECYPCIB, a caMe: CHEeprii, HOXUBHUX PEYOBUH a00 BOJIH.

OCHOBHHMU IIUISIMH YTIPABIiHHS 0CaJaMH CTIYHHX BOJI €:

— 3MEHIIEHHS 00’ MY 3a IOTIOMOT OO TAKUX MPOIIECiB, IK 3HEBOIHEHHS Ta CYIIiHH, 00’ €M ocamy
MOYKHa 3HAYHO 3MEHIIUTH, 3MEHIIYIOYH BUTPATH Ha TPAHCTIOPTYBAHHS Ta YTHIIi3aIliIo;

— BIAHOBJIEHHA pecypciB: Oarato MeTOIIB YIIPABIIHHS MYJIOM CIIPSIMOBaHI Ha BiTHOBIICHHS
[IHHUX PpecypciB, TakuxX SK Oiora3 3 aHaepoOHOTO 30pOKyBaHHS ab0 TOKWBHI PEYOBHHU JUIA
CLIBCHKOTOCTIOAPCHKOTO BUKOPHCTAHHS;

— 3aXMCT HaBKOJIMIIHLOTO CEPEIOBUINA: HaJe)KHA o00poOka TapaHTye BHAAJICHHS abo
ctabiizarito 3a0pyIHIOIYNX PEUYOBHH B 0CaJi, 3aI00iraloyu MIKiNTMBOMY BILUTUBY Ha IPYHTH, BOIHI
00’€KTH Ta TIOBITPSI.

YnpaBiiHHS OcalaMy 3a3BHYal CKIIaJa€ThCsl 3 HACTYITHUX €TalliB:

1. 3rymeHHs: ocaj KOHLUEHTPYETHCS IUIIXOM BHIAJICHHS YaCTUHU BOJIOTH, 3MEHINYIOYH HOTO
3arajabHHNA 00’ €M.

2. Crabinizamis: Taki mpolecH, ik anaepoOHe 30poKyBaHHs a00 XiMiuHa 00pOOKa, 3MEHIIYIOTh
3arax, BMIiCT IaTOI'€HIB Ta OPraHIYHUX CKJIAJJOBHX OCAJIB.

3. 3HeBOIHEHHS: MeXaHi4Hi 00 XiMiYHI MPOIIecH 1ie OiIbIlle 3MEHITYIOTh BMICT BOJIOTH B OCai,
CTBOPIOIOYM OLTBII KEPOBaHUI TBEPAUN MaTepial.

4. Ocrarouna yruimizaiisi abo TOBTOpPHE BUKOPHCTaHHS: Micis oOpOOKH ocaa Moxe OyTH
BUKMHYTHH Ha 3BaJHIIE, CHAJCHUH a00 MOBTOPHO BHKOPUCTAHHH Yy CLIBCHKOMY TOCIIOJApCTBI 4H
OYIiBHUIITBI, 3aJI€)KHO Bifl HOTO CKIIaIy Ta CaHITAPHO-TITiEHIYHOI OE3MeKH.

[IpoGyieMu B yrpaBiiiHHI OcagaMu:

1. IIpoGneMu 3 HaBKOJIMIIHIM cepeoBUIIeM: 0e3 HalleKHOi 00pOoOKHM oca MOXe 3a0pyJHIOBATH
TPYHT Ta BOJAHI 00 €KTH, MOLIMPIOIOYM NAaTOT€HH Ta BaxKi Mmetanu. Lle pobuth 0OpoOKy ocamxy
Ha/I3BUYAIHO BaXXITUBOIO, 00 YHUKHYTH HETATHBHOTO BIUIMBY Ha JTOBKIJLISL.

2. BapTictb: 00poOKa ocafiB 10pOroBapTicHa, BUMarae iHBECTHIIH B iHG)PACTPYKTYpY, BUTPAT
Ha CHEeprilo Ta peareHTH. Bce Oinplie mnpiopuTeTiB Hagae€TbCsl E€KOHOMIYHO e()EeKTUBHHM Ta
eHeproepeKTHBHIUM METO/IaM, 00 3pOOUTH YIPABIIHHS MYJIOM O1JTBII CTAJIM.

3. BinnoBijiHiCTF HOPMAaTHBHUM BUMOTaM: YPSM PI3HUX KpaiH BCTAHOBIIOIOTH CYBOpPI NpaBUIia
0710 00poOKH Ta yTHITi3aMii Myiy, 00 3a0e3nednTy Oe3MneKy IS TOBKIUIS Ta 310POB'S HACEIICHHS.
Lli HopMu BIITMBAIOTH Ha BUOIp TEXHOJIOTiH OUMIIEHHS Ta METOIB yTHIIi3aii.

[MigBoasuM MiJICyMOK MOXKHA CTBEPXKYBATH, 1[0 YIPABIIHHS OCaJIOM CTIYHUX BOJI Nepeadadac
00poOKy ocaziB K MYHIIUNAIBHOTO, TaK 1 MMPOMHCIOBOTO BUPOOHHUITBA AJISI 3MEHLICHHS IXHBOT'O
00’eMy, BIHOBJICHHS pecypciB i 3a0e3meueHHs] eKOJOri4HO Oe3rmeuyHoi yTuiizarii abo MOBTOPHOTO
BUKOpHUCTaHHS. BHOIp TeXHONOTIi 3aNeXuTh BiJi Takux (aKTOpPiB, SK MOXOPKEHHS OCaxy, BMICT
3a0pyIHIOBAYiB Ta TOKCHYHUX PEUOBHH Ta HOpMaTHUBHA 6a3a perioHy.
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JIOITYIIAHCBKUI O.M. (YKPATHA, JIbBIB)

TAHAMIKA AJICOPBIII BYTJIEHEBOT'O JIOKCHUIY
3A JOIIOMOT' OO BYIJIELIEBUX HAHOTPYBOK

Hayionanenuu ynieepcumem "Jlvgiscoxka nonimexuixa"
79013, m. JIvgis, eyn. C. banoepu, 12, Ykpaina

Abstract. This study explores the adsorption of carbon dioxide (CO:) using multi-walled carbon
nanotubes (MWCNTs) in a fluidized state. Experiments at different temperatures (20°C, 50°C, 100°C)
show that adsorption efficiency decreases with higher temperatures, with the best results at 20°C.
Surface modification of the nanotubes, through defects and functional groups, enhances adsorption. The
research highlights the potential of MWCNTs for industrial CO: capture, offering opportunities for
optimization in future applications, including nanotube regeneration and reuse.

OpHi€0 3 OCHOBHUX IMPOOJIEM CydYacHOi €KOJIOTil € 3MCHIIEHHS BUKUIIB MapHUKOBUX Ta3iB,
3okpema CO2, m10 HeraTUBHO BIUIMBAE HAa KJIIMAaTUYHI 3MiHU. Byrnenesi HaHOTPyOKH, 3aBASIKH CBOTi
VHIKQJIBHIN CTPYKTYpi, BEIMKIN MUTOMiI MOBEPXHI Ta BUCOKIH XIMIUHIM CTIMKOCTI, € MEPCIIEKTUBHUM
MaTepiajoM /sl BAKOPUCTAaHHS y TPOMHUCIIOBUX CUCTEMaxX OYMIICHHS Ta30BHX MOTOKIB.

JocmimkeHHs Mae Ha MeTi BUBUUTH IUHAMIKy agcop61iii CO2 B yMOBax ICEBI03PIMHKEHOTO apy
OpH PI3HUX TEMIIEPATYpPHUX PEKMMaX 1 MIBUAKOCTAX MOTOKY rasy. Y paMKax eKCHepHMEeHTY Oyio
MPOBENIEHO CEpil0 TECTiB i3 BUKOPHCTAHHSIM 0araTolmapoOBHX BYTJICIIEBHX HAaHOTPYOOK, sKi Oymu
migmadi BIumBy pizHux Temmepatyp (20°C, 50°C, 100°C). Pe3ynpraté moka3zaiu, mo aacopOriitHa
€MHICTh HAHOTPYOOK 3HIKYETHCA 31 30IIBIIEHHSM TEMIEpPaTypH, IO MOSICHIOETHCS UIBUAIIONO
JiecopOlIi€ro ra3y mpH BUINUX TemrepaTypax. MakcumaibHa e(heKTUBHICTh aacopOllii crocTepiranacs
npu remnepatypi 20°C, Toxai sik ipu 100°C npouec aecopOuii BinOyBaBcs 3Ha4HO HIBH/IIIE.

ExcriepuMeHTH TakoX BKa3ylOThb Ha MOXJIMBICTh TMiJBUIIEHHS aJCOPOMiiHOI 31aTHOCTI
HAHOTPYOOK 3a paXyHOK CTBOpEHHS Je(eKTiB Ha iX OBEPXHI Ta JOAaBaHHS (YHKIIIOHATBHUX TPYII, 110
JIO3BOJISIE 30UTBIIMTH KibKICTh aKTUBHHX IICHTPIB Ui 3B’ s13yBanHs Moniekyn CO2. Okpim Toro, Oyio
JOCITI/DKEHO BIUIMB MIBHAKOCTI T'a30BOTr0O MOTOKY Ha Tporec aacopOuii. BussieHo, mo npu neBHUX
MIBUIKOCTSX IPOLIEC aicopOIlii BiOyBaeThes OUIbII epeKTHBHO, 10 A€ MOXIINBICTH ONTHMI3yBaTH
TEXHOJIOTIYHI MapaMeTpy [T IPOMUCIOBUX CHCTEM OUYHIICHHS BUKHUIIB.

HaykoBa HOBH3HA MOJSrac y JeTaJbHOMY JIOCTIJDKCHHI BIUTUBY TEMIIEpaTypH Ta LIBHIKOCTI
ra3oBOro MOTOKY Ha JWHAMIKy aJcopOIlii BYTJIEKHCIOTO ra3zy y ICeBAO3piIkeHoMy cTadi. Pobora
MiIKPECITIOE TIEPCIIEKTUBHICTh BUKOPHCTAHHS BYTJICIIEBUX HAHOTPYOOK Ui e(peKTHBHOI ancopOrii
CO2, 110 BiIKpUBAE HOBI MOMJIMBOCTI JIJIsl 3SMEHIIICHHS BUKHJIIB TAPHUKOBUX Ta3iB y MPOMHUCIOBOCTI.

[lomanpmri TepCrEeKTUBU JTOCHIDKEHHS BKIIOYAIOTh PO3POOKY METOIB BiAHOBJICHHA Ta
MOBTOPHOTO BHKOPHUCTaHHS HaHOTpYOOK micnga ix HacuueHHs CO2, a TakoX MOXJIHMBICTh
MacmTadyBaHHs MpoIecy Ui peajbHUX MPOMHCIOBUX YCTaHOBOK. Lle mocmipkeHHS € KpoKoM 0
CTBOPEHHS HOBUX €KOJIOTIYHO O€3MEeYHNX TEXHOJOT1 OYHMIIICHHS TPOMHCIOBUX BUKUIIB Ta 3MEHIICHHS
BIUIMBY NApPHUKOBHX r'a3iB Ha HABKOJMIIHE CEPEIOBUIIIE.
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CABJIIN JI.A., )KYKOBA B.C., KO3AP M.1O., TPUHEBHY A.O. (YKPATHA, KUIB)

IHOPIBHAHHS XAPAKTEPUCTHUK BIOIJIIBKH PI3BHUX
THUIIIB HOCIIB VIS OYUMIIEHHSA CTIYHUX BO/J{

Hayionanonuu mexniunuu ynieepcumem Yxpainu « Kuigcokuti nonimexniunutl iHcmumym
imeni leopst Cikopcokoeoy, Yrpaina, zhukova.veronika@lll.kpi.ua

Abstract. OnnuMm i3 nUAXiB iHTeHcHpikawii poOoTH criopy 0i0JI0TiYHOTO OYMIIEHHS CTIYHUX
BOJI € 301TbIIIEHHS B 00’ €Mi CITOPY/IM KOHIIEHTpaIii OioMacu MikpoopraHi3miB. byio BcTaHoBIeHO, 110
KOHIICHTpaIliss 6ioMacH, iMMO01Ti30BaHOl Ha TTOBEPXHI HOCIIB pi3HUX (OPM Ta pO3MipiB, CTAHOBUTH Bill
5425 mr/nm® no 138 mr/om’.

OpanM 13 TUIAXiB iHTEHCHdiKalii poOoTH cropya OiONIOTIYHOTO OYMINEHHS CTIYHHX BOJ €
301BIIEHHS B 00 €M CIIOpYIU KOHIIEHTpaIil OioMacu MiKpOOpPraHi3MiB — OYHCHHKIB CTIYHOI BOAM. 3
I[I€F0 METOIO B TEXHOJIOTISAX 010JIOTIYHOrO OYUIICHHS CTIYHUX BOJ BCE YACTIIIE BUKOPUCTOBYIOTh HOCIT
3 IMMOOLITI30BaHUMH MiKpOOpTraHi3MaMH K CITOCiO MOKpAIIeHHs! OYMCHUX BIACTUBOCTEH aepOTEHKIB.
[Tpu Boamomy BUOOPI HOCIS A iMMOOLTI3alii MIKpOOPTaHi3MiB 3 ypaxyBaHHSIM KOHKPETHHUX YMOB
MpoIiecy MIKpOOHOI TpaHcopMallii OpraHiuYHUX PEUOBHH, AKI MICTATHCS Yy CTIYHHMX BOJAX, BIH MOXE
aKTWBHO BIUTMBATH Ha HABKOJUIIHE CEPEIOBHIIE, CTUMYJIOBATH MiKpOOHWUH MeTaboIi3M, 3aXHINaTH
KIIITUHY Bif A1l HECHPUATIMBUAX (DAaKTOPIB 1 CIPHUATH JOBTOTPUBAIOMY 30€pEKEHHIO 1X 0i0XiMigHOL
aKTUBHOCTi. bionoriuna miiBka — Iie¢ O0IiOIEHO3 MIKPOOpPraHi3miB, IO CKIAJAETbCs 3 OakTepi,
HalmpocTimmX, TpubiB, MO KUBYTH CIUIBHO HA TBepIill moBepxHi. Lli MikpoopraHizmu BHPOOISIIOTH
nmo3akiaiTiHHI TonmiMepHi pedoBuHH (IIIIP), sxi cTabimizyloTe MIKpOOHY CIITBHOTY, a TaKOX
afcopOyIOTh 1 HAKONWYYIOTh OpraHi4Hi Ta HEOpraHiuHi pEYOBMHM (HANPUKIAJ, IECTUIUIH,
xJIop(eHoIH, ToTiapOMaTUYHI BYTJICBOIHI, HOHM BaXKHX MeTaliB). OcHoBHI komnonenTH I1I1P, Taki
AK JIIMIW, HYKIETHOBI KHUCIIOTH, OLIKM Ta IONicaxapuaW, BH3HAYAIOTh METaOONYHY aKTHUBHICTH,
€aCTUYHICTh, MIIHICT, TU(Y3iHHY 3IaTHICTh, TOPUCTICTH Ta IIIBHICTH O10TLTIBKH.

Byno pocnmipkeHO HACTYIHI XapaKTEPUCTHKH HOCIIB OIOIUIIBKU: KOHIICHTpallis OiomacH,
IMMOO1TI30BaHOI Ha MOBEPXHI HOCIiS, Ta MATOMAa OioMaca Ha OAMHHIIIO TUIOMNI MOBEPXHI JJIS Pi3HUX
THITiB 3aBaHTAXKCHHS ISl OYHMILEHHS TOCIIOIapChKO-TTOOYTOBHUX CTIYHHUX BOJI.

HapomryBanHst 6ioMacu Ha HOCISIX MPOBOJMIN 3 BUKOPHUCTAHHSIM MiKpOOPTaHi3MiB aKTUBHOTO
MyJTy i3 3a0€3MeUYeHHSM X IOBITPSIM (cUcTeMa aepallii) i 6ioreHHIMHU peuoBHHAMH (ITiPKUBIIOBATbHUN
po3unH). Byino mpoBeneHo MOCHTiPKEHHS XapaKTePHCTHK OI1OIUTIBKM HA IUIACTHKOBHX €JIEMEHTaX —
HOCISIX JIJISl IPUKPITIICHHS O10TITiIBKM YOTHPHOX Pi3HUX POpM Ta po3mipiB: chepuunoi giametpom 47,09
MM; AMCKOBOT — 125,93 mMMm; KkoJticHOT Aiamerpamu 9,95 MM 1 9,34 MM 3a 0IHAKOBUX YMOB.

B pesympraTi Oymo oTpumaHO, MmO JUIA HOCIiB ycepeAHEHa KOHIIGHTpallis Oiomacw,
iMMOGinTi3oBaHOi Ha TMOBepXHi, Oyna Big 5425 mr/am® (s komicHoi Gopmu miamerpom 9,95 Mm) 10
138 mr/nm® (st uckoBoi popmu). [TuToma GiomMaca Ha OJMHHMIO TUIONI TTOBEPXHI HOCIsA CTAHOBHUIIA
Bix 0,83 mr/cm? (m1sa Hocis giamerpom 9,95 mm) o 0,11 mr/cm? (s muckoBoi Gpopmu). HaitGinbimy
KOHIIEHTpaLi0 0ioMacu Ha IJIACTUKOBOMY HOCIT MOXKHA MOSICHUTH BHCOKOPO3BHHEHOIO 30BHILIHBOIO
MIOBEPXHEI0 HOCIs (HAMOiMbIIy TUIONLy Mae HOCIH KomicHoi ¢opmu miameTpom 9,95mm — 20,83 cm?),
CKJIaJTHOIO KOH(QITYypaIli€lo ereMeHTa Hocisi (6arato meperopojiok, opeOpeHHs TOBEPXOHb), MaTHUMU
pO3MipaMu Ta BEITMKOKO KUTBKICTIO eleMeHTiB B 00’ emi OiopeakTopa (350 mit.). [lepeBara takoro Hocis
KOJIICHOI ()OPMH TaKoX 3yMOBIICHAa iHTCHCUBHHM PYXOM OKPEMHX €JIEMEHTIB HOCISl B TOBIII BOJHU
«3BEpPXY-BHU3» 1 HABIAKH Mij Jii€l0 OyNb0AIoK MOBITPs, 32 paXyHOK YOTO BOHH J0OpE OMHBAIOTHCS
AKTUBHMM MYJIOM, IO CHpUSIE IHTEHCHUBHIIIOMY KOHTaKTy MiKpPOOPTaHi3MiB aKTHBHOIO MYINy 3
MOBEPXHEI0 HOCIs Ta MIBUJIKOMY YTBOPEHHIO i HAPOCTAHHIO Iapy OiomiiBku Ha Hocii. Takum unHOM,
HOCii KojicHOi (opmu giamerpoM 9,95 MM MOXyTh OyTH BiamToBaHi B cuctemMax MMBR s
e(eKTUBHOTO0 OYMILECHHS CTIYHUX BOJ, a TAKOK BUKOPUCTaHi JJIsl BAOCKOHAJICHHS! POOOTH aepOTEHKIB
HIISIXOM iX MOJEpHi3alii — CTBOPEHHS B HUX 30H 3 HOCISIMH 151 IiABUILECHHSA €()eKTUBHOCTI OUMIICHHS
CTIYHUX BOJ BiJI OpPraHiYHMX PEUOBHH, CIOIYK a30Ty, OCOOJHMBO Ha CTajil HiTpUdIKaIlii, CIoIyK
dochopy Ta IHIIMX 3a0pyIHIOBATLHUX PEYOBHH.

Ceminap 3 Seminar 3



181

YEPHULI €.10. (YKPAIHA, CYMI)
CTAJIMI NIIXIJ OO YTUIABALI ®OCPOTIICY B BIOMPOIECAX

Cymcokutl Oepaicasrull yHisepcumem
40007, syn. Xapxiecoka 116, m. Cymu, Yxpaina, y.chernysh@ecolog.sumdu.edu.ua
Yecvkuil yHigepcumem npupooHuyux Hayxk 6 Ilpasi
16500, Kamuywvxa 129, m. Ilpaca, Yecvka Pecnybnixa

Abstract. An overview of phosphogypsum (PG) utilization within the framework of the
Sustainable Development Goals (SDGs) was provided. It is determined that an important area is the
extraction of useful PG components and its environmentally friendly processing in biotechnologies for
environmental protection in the SDGs context. This will expand the possibilities for processing PG
dump and reduce the anthropogenic impact on the environment in places of PG storage and in the
environment.

HacroronHi B ychOMy CBiTi 00TOBOPIOIOTHCS MOKIMBOCTI PEIUKITIHTY Ta yTHMi3alii ¢pocdorincy
(®I'), mo € BiAX010M XiMi4HOI TPOMHCIOBOCTI, UIsl 3MEHIIICHHSI HETATUBHOT'O BILTUBY HAa EKOCUCTEMHI
KOMIIOHEHTH. AJ)Ke TpaIuIliitHO BiAOyBa€eThCS HOTO CKIIaAyBaHHS Ha 3HAYHUX TUIOMIAX Y BijBajax. Bin
MICTUTH YIABTPAAUCIICPCHI YACTKU CyNb(haTy Kanblito, GTopuIy KpeMHit0, HaTpiro i Kamito, ocdaris
MIOJYTOPHUX OKCHIIB, CIIONYK CIpPKH, PI3HHMX arperartiB, aJicOpOOBaHHMX Ha TOBEPXHSAX PI3HUX Horo
YaCTUHOK, SKi MPOSBIISIOTH KOAryJIIOI0Ul BIACTHBOCTI MPH IMOEAHAHHI IIMX BIiIXOIB 3 OPraHIYHUMH
cyOcTparamu. JloCHipKyIOTh pi3HI HampsMu HOTO BHKOPHUCTAHHS B CHCTEMaxX peMesiallii TpyHTIB Ta
Oilomporecax mepepoOKH BiAXoAiB. 30KpeMa Taki acleKTH € BaKIMBUMH: YTBOPEHHS OpraHo-
MiHepaJIbHUX KOMIUIEKCIB 32 PaXyHOK 3B'I3yBaHHS JIa0UIbHUX OPTaHIYHUX PEYOBHUH Yy CTilKi arperatHi
YTBOpEHHS 3 MikpouacTiHKaMu KonoiniB @I'; @I € mxepemom Makpo- i MIKpOEJIEMEHTIB I PO3BUTKY
Pi3HUX eKOJIOTO-TPO(IYHUX TPy MiKpOOpTraHi3MiB; Kucia peaxiis @' cTBOPrOE CIPUSATIMBI YMOBH IS
pylHYBaHHS TIOBEPXHEBO-aKTWBHI PEYOBMHH, BYIJIEBOJAHI Ta IHINI PEYOBHHH, IO JIO3BOJISIE
KOMIIOCTYBaTH WOT0 3 BiJIXOAaMHu; aHaepoOHe 30pO/UKEHHS OpraHiYHMUX BIAXOJIB B YMOBax
cynedarpenykiii pazom i3 @I 3HAUHO OKpAaIIye CaHITAPHO-EMiAEMIONIOTIYHY CUTYAIIiIO B ITO€THAHHI 3
BUPOOHHUIITBOM 010-OCHOBHHX MPOJIYKTIB.

Orunsan 3acan yrunizamii @I B Mexkax peanizarii wineii cramoro po3Butky (ILICP) HaBeneHo Ha
puc.l.

Toward the Sustainable
Development Goals

production

Biofertilizer,
Biogas,
Hydrogen production

13 S

Puc. 1. Cranmii miaxiza 1o HanpsmiB yTuitizawii ¢ocdorincy i3 3amydeHHsM OionporieciB

OTxe, MEepUIOYEProBUM 3aBJAaHHAM PO3BUTKY CTAJIOTO MiAXOMy MO0 BHIIYUYCHHS KOPHCHHX
koMmroHeHTiB @I € peaizalfisi eKOJOTiYHO OE3MEYHOI HOro MepepoOKH B OI0TEXHOJIOTISAX 3aXHCTY
TOoBKULISA B KoHTEKCTI 1[CP, 1m0 103BOMUTE PO3IMHUPUTH MOKIMBOCTI TSI TIEpepOOKH Ta 3MEHIICHHS
TEXHOTEHHOTO BIUIMBY Ha JOBKULIS B MICIISIX HOTO CKJIayBaHHs Ta HAKOMMYCHHS B JOBKIJLII.

Acknowledgement. This project has received funding through the MSCA4Ukraine project, which
is funded by the European Union.
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®EJIB I.C., CTEIIOBA K.B., KOHAHELIb P.M. (YKPATHA, JIbBIB)

HOEOJIITU TA I'VIMHU AK AJCOPBEHTHU IOBEPXHEBO AKTUBHUX
PEYOBHUH 31 CTIYHHUX BO/J

JIveiscokuil Oepaoicasrnutl yHisepcumem Oe3nexu HCUmmeoisiibHOCmi
79007, eyn. Knenapiecvka, 35, Jlvsis, Yrpaina, ldubzh.lviv@dsns.gov.ua

Abstract. The issue of cleaning water resources from surfactants (SAs) is becoming increasingly
relevant due to their harmful effects on aquatic ecosystems. SAs cause foaming, eutrophication, and
increase the solubility of pollutants, negatively impacting biodiversity and water quality. Particularly
dangerous are perfluorinated compounds that accumulate in the environment and human bodies.
Effective removal of SAs from water requires the use of natural sorbents such as glauconite and zeolites.
To enhance their efficiency, sorbent modification techniques are employed, significantly improving
cleaning results and reducing the toxicity of pollutants. These findings are crucial for developing
environmentally safe wastewater treatment technologies.

Jlst 3a0e3MeveHHs CTajloro PO3BUTKY Ta €KOJIOTIYHOI 0€31eKH HeOOX1THO HE JIMIIE PalioHAIEHO
BUKOPUCTOBYBAaTH TPUPOJHI PECYpCH, CBOEYACHO MPOBOAMUTH ACMiHEpANi3allil0 Ta PEKYIbTUBAIIIIO
MOPYIIEHUX 3eMeITh, iTOMETIOpaIlifo, aje i BIpoBaKyBaTh e(peKTHBHI TEXHOJIOTIT OUUIIIEHHS CTIYHIX
Boa. OcoOMMBO MEPCIIEKTHBHUM € BHKOPHCTAHHS MPHPOIHUX COPOEHTIB, TAKUX AK KIIHONTHIIOMNIT i
rIaykoHit. Lle 103BONMTh 3HM3UTH BUKHIW 3a0pYAHIOIOUMX PEUOBHH B HABKOJUIIHE CEPEIOBHIIE,
MTOKPAITUTH SKICTh BOJIU Ta 3a0e3MeYnTH CTabIIbHICTh EKOCHCTEM.

3a mannMu MuXaiinoBa Ta iH., TIAYKOHIT € OJHUM i3 EePCIEKTUBHIUX HEMETANIYHIX MiHEpalliB
VYkpainu, BaXJIMBHX JJIs HPOMHCIOBOCTI. HaTomicTh II€OJITH BIAHOCATHCS 10 MIHEpaiB 3
HEBU3HAYCHUMH TEPCIICKTUBAMH, 1110 BUMArae J0JaTKOBUX OCIiKeHb. Lle miakpeciitoe HeoOXiqHICTh
MOJAJBIIOT0 BUBYCHHS LIEOJITIB VIS BUSIBJICHHS MOK/IMBUX HAIPSAMKIB 1X €()eKTUBHOTO BUKOPUCTAHHS,
HaNpHUKIAM, Y TEXHOIOTIAX OUUILEHHS BOJIH.

[ToBepxHeBo-akTuBHI pedoBuHH ([1AP) € mkijymBuME criodykamu, sKi 1ecTaOili3yr0Th BOJHI
exocucteMd. BoHM CIpHUMHSIOTH IHOYTBOPEHHS B piuKax, IO BeAe A0 eBTpodikamii o3ep, a TaKox
HiABULIYIOTh PO3YMHHICTH JESIKMX 3a0pyIHIOBadiB, I10 HETaTHMBHO BIUIMBA€ HA IUIAHKTOHHI BUAM.
Hanmipna mnpucytHicts [TAP 3HWXKye SKICTh BOJM, CIPHYMHSE HENPUEMHUM 3amax i BUKIHUKAE
JIOBTOCTPOKOBI 3MiHM B exocucreMax. [IAP Takok MpaIifoloTh CHHEPTivyHO 3 IHIIMMH TOKCHYHHMH
peuoBuHamu y Boai. €Bponeiiceka aupektuBa 2006/122/EC  3a0opoHMIa BHKOPHUCTAaHHS
nepdropoBanux [TAP miciis BUSBICHHS X Y BOJII Ta KPOBI JIFOJIUHH.

Leonitn € epexkTuBHUME ajgcopOeHTaMu it BujpaneHHs [IAP 3i criunumx Boa. Hampukian,
MIPUPOTHUH BIPMEHCHKUH IIEOTIT MA€E BUCOKY acOpOIiliHy 31aTHICTh 10 KaTioHHOI [1AP.

ExcniepuMeHTalbHI pe3ynbTaTh 31HCHEHI HAMU ITiITBEP/HKYIOTh, 10 MOAUDIKAIisI TPUPOTHIX
cOpOEeHTIB, TaKUX SK KIMHONTHIIOJNIT 1 IJIayKOHIT, CYTTEBO BIUIMBAE HA iX 3JIATHICTH aacopOyBaTH
MOBEPXHEBO-aKTHUBHI pe4oBUHHU. Moudikallis 3a JOMOMOTOI0 Pi3HUX METaliB, 30KpeMa 3ailiza Ta Mi/i,
3HaYHO MiABuUIIYye epeKTHBHICTh ancopOuii IIAP, mo poOuth mi MaTepiaqu NEepCHEKTUBHUMHU IS
BUKOPUCTAHHS B TEXHOJOTISIX OYMINEHHS CTIYHMX BOA. Llell miAxix po3mIMpIOE MOMXKIUBOCTI
3aCTOCYBaHHS SIK IIEOJIITIB, TaK 1 TTIAYKOHITOBHX IJIHH Y MPAKTHYHUX €KOJIOTIYHHUX PIICHHSX.

Knunontuionit, monudikoBanuii 3amizoM 1 Migal, JAEMOHCTPYE HaWBHUILY aAcopOUiliHY
3natHicTh 10 [TAP, nepesepiyroun He 00poOiieHi 3pa3ku. Lle migBUIEHHS 3MaTHOCTI HOSCHIOETHCS
BBEJICHHSIM METAJICBUX I1OHIB, sKi CTBOPIOIOTH [OJATKOBI aKTHUBHI LEHTPH JuIs ancopOuii. OmHak
TEpMiYHa Ta MIKPOXBWJIbOBa 0OpOOKa, SIKI 4YacTO BHKOPHCTOBYIOTBCA Il MoaM(ikauii cTpyKTypu
aJIcOpOEHTIB, HE TPHU3BOIATH 10 3HAYHHUX 3MiH y aACOpOUiKHIN 34aTHOCTI KIMHONTWIONITY, IO
CBITYMTH PO T€, 1110 I1i METOU HE MOJIIIIYIOTh HOro epeKTUBHICTh y BuaaieHHi [TAP.

AncopbuiiiHa 31aTHICTh riaykoHity 1o IIAP mae iHmmi xapakrtep: 3pasku, MoaudikoBaHi
3aJ1i30M, MMOKa3yIOTh HalKpallli pe3ynbTaTH, 38 HUIMH CIIAYIOTh MIKPOXBUIIbOBI 00p00JIeHi, MPpUpOHi,
MOIU(IKOBaHI MU0 Ta KaJbIIMHOBaHI TNAyKOHITH. [IpUPONHUI TJIAyKOHIT BUSBISETHCS OLIBII
e(exTuBHUM copOeHTOM Jtst [TAP, HiXK KIMHOIITHIIONIT, 1 HOr0 MPOXYKTUBHICTh 3HAYHO ITiIBUIIYETHCS
3aBASKH MoJU(iKaIlii CIIOyKaMH, 10 MICTATh 3aJ1i30, IO ITiIBUIIYE HOTO 3AaTHICTh 3aXOILTIOBATH Ta
yrpumyBatu [TAP 3 BomHUX po34nHiB.
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MALIYCBKA O.B. (YKPAIHA, JIbBIB)

KIHETUKA CEYOBUHH HA TOP®I ITPU PIBHUX HIBUAKOCTAX
HNEPEMIIIYBAHHSA BOAHUX PO3YMNHIB

JIvgiscokuti HayioHanbHULL YHIGEPCUMEm 8eMePUHAPHOT MeOUYUHU ma OI0mexHoI02ii
imeni C.3. Iocuyvroeo, 79000 Jlvsis, syn.. [lekapcoka, 50, kasanam@meta.ua

Abstract. The efficiency of urea extraction by peat of the Vereshchytsia-Yanivskoye deposit
from aqueous solutions at different speeds of their mixing at certain intervals of time was studied and
compared. Kinetic curves of changes in urea in solutions versus time were obtained, which show better
dynamics of reducing its content at 200 rpm, where a decrease in urea content by 46% was observed in
20 minutes of contact of the solution with the sorbent.

ArporpomucioBi komiuiekcu (AIIK) € omHMMH 3 TOJOBHHX BOIOKOPUCTYBadiB, SIKi HECYTb
3HaYHWH HeratMBHUN BIMB Ha JoBkiuiL. Croku AIIK mpencrapinsioTe co00K  CKIIaAHI
OaraTokoMIOHEHTHI cuctemu, ne mepeBumneHHs [JIK cmocrepiraeTscst 3a OararbMa IMOKa3HUKaMHU.
30kpeMa, BMICT CEUOBUHM Yy IIMX CTOKaX KonmBaeThes Bif 1500 mo 7200 mr/n. IcHye 6e3mnid criocoliB
OYHCTKH JIAHUX CTIYHUX BOJ, CEPeJI IKUX — aJIcopOLis 13 BAKOPUCTAHHIM MPUPOTHUX COPOCHTIB.

Metoto po6otu Oyl0 JOCTHIAWTHA Ta MOPIBHATH €(EKTHUBHICTh BHIIyUYEHHS CEUYOBHHH TOP(HOM
Bepemmns-SHiBCEKOTO pOMOBUINA i3 BOJHUX PO3YMHIB MPHU PI3HUX IIBHIKOCTAX iX MEPEMIillTyBaHHS
(100 06/xB Ta 200 06/XB) 3a MEBHI MPOMIKKH Yacy.

OcHOBy OpranigHoi CKJa/I0BOi TOp(dy CTaHOBJIATH TYMIHOBI PEUOBHHH, SKi CIIPUYUHIOIOTH JO
COpOIIHUX Ta iI0HOOOMIHHUX BIACTUBOCTEH TOpdy. MaKpOMOIEKYITH TYMIHOBHX PEUOBHH 32 PaXyHOK
BOJHEBUX 3B’S3KiB Ta TMONIBaJCHTHUX HOHIB MOXYTh (GIIMBAaTHCS» 3 YTBOPEHHSM MPOCTOPOBHX
CTPYKTYp, SIKi 3[aTHi MOIIMHATH Ta YTPUMYBaTH BEIHMKY KUTbKICTh BOAW 3 PO3YMHEHHMHU B Hiif
PEUOBHHAMH, 1110 ITiIKPECITIOE X afcopOIliiiHi BIACTHBOCTI.

ITonepeaHbO CIOCTEPEKEHO, 110 HU3MHHUHN B TOP(Y AaHOTO POAOBUILA Ma€ Kpally copOuiiHy
37aTHICTB 0 CEYOBWHH HiX BepXoBUH BUJ Topdy. Y pe3ynsraTi cymiHHsS HU3MHHOT ipoou Topdy (T—
60£3°C) Brpara Bonoru csrae nmo 70%. Jnst gociimkeHs B3SATO J1BA PO3YMHM 13 MOYATKOBHMH
KOHIIeHTpamisMu cedyoBuHU — 1306,23 mr/m ta 1406,4 Mr/m, mo sKWX MOJAHO OHAKOBI HABAKKH
MoTepeIHL0 BHUCyleHuX Mmpo6 Topdy (mo 10 r). B pesynbraTi eKCHIEPUMEHTAIBHUX JOCIIIKEHb
oJIep KaHO 3aJIKHOCTI 3MIHU CEYOBHHH Y PO3YHHAX BiJl Yacy MpPHU Pi3HUX MIBUAKOCTAX MEPEMilllyBaHHS
po3uuHy i3 mpodamu copoenty: 100 06/xB Ta 200 06/xB (puc. 1).
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Yac KOHTAKTYBaHHSI PO34YMHY i3 cOpOEHTOM, XB

Puc. 1. Kinerrka ceuoBunu Ha Topdi (Bepenuisa-SIHiBCbKOr0 pooBHILa)
MIPH Pi3HUX MIBUAKOCTAX MEPEMIITyBaHHSA PO34HHIB i3 copoeHToM: 1 — 100 06/xB; 2 — 200 006/XB.

Amnanizyroun JaHi KiHeTHUHI KpuBi mpouecy azncopOuii (puc. 1), cmocrepiraerbcs OuUHaMika
3HIDKCHHSI BMICTY CEUOBMHM Yy IOCITIJDKYBaHHX PO3YMHAX, MPUYOMY 3HA4HA KiIBKICTH CEUOBHHHU
3HIKYETHCS YKE 3a TSI iHTepBaJId Jacy (5-7 XB) Ta IMOCTYIIOBO 3MECHIITYETHCS il BMICT 3a HACTYITHI
JOCHIDKYBaHi MPOMIKKY Yacy. 3a 5 XB KOHTAKTyBaHHs PO3YHMHIB 13 mpobamu copbenty npu 100 06/xB
ta 200 00/XB KOHIIEHTpAIlisl CCYOBUHU 3HU3UJIACH BiJTHOCHO Mo4YaTKoBOi Ha 24 % Ta 36 % BiAMOBiAHO.
3a 20 xB — #aHi noka3HUKY 3011bIMINCh 10 33 % T1a 46 %.
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MOJTYAHOB JI.C., TOJIVE T.C. (YKPATHA, JTHITIPO)

METOIM ®I3UYHOI'O MOJAEJIIOBAHHSA SIK 3ACIb SMEHIIEHHS
HETATHUBHOT' O BILTUBY METAJYPITAHUX ITPOIECIB HA TOBKLJLIIA

Incmumym wopnoi memanypeii im. 3.1. Hekpacosa HAH Ykpainu
49050, nn. Ax. Cmapooybosa, 1, /[ninpo, Ykpaina, office.isi@nas.gov.ua

Abstract. The possibility of reducing the negative impact on the environment at the stage of
implementation of innovative technological operations of metallurgical production due to the use of
modeling methods is analyzed. It is shown that the methods of high-temperature physical modeling are
the most successful for complex technological processes.

B cyuacHmx ymMoBax MeTadypriiiHi MpomecHu € OJHMM 3 HaWOUIBIINX Kepen 3a0pyIaHEeHHS
noBkiig. Take 3a0pyAHEHHS HOCHTh CUCTEMHHM XapakKTep i JA€Tbcs B3HAKH Ha piBHI jitochepw,
atMocdepu, riapocdepu Ta Oiochepu. HaitOinbine 3a0pyaHEHHS 3IIHCHIOETHCS 32 YMOB OCBOEHHS
IHHOBAIIMHAX TEXHOJOTIYHUX TpOIeciB ab0 BIOCKOHAIECHHS ICHYIOUHX TIOKH PEXHM poOOTH
MIPOMHCIIOBUX arperariB He CTa0lmi3yeThesl.

B 3asnauenux YMOBax CyTT€BO 3HU3UTU HEraTUBHUM BIIJINB Ha I[OBKiJ'IJ'ISI MOKJIMBO 3a PaxXyHOK
BIIPOBA/DKEHHS METOJ[IB MOJETIOBAHHS TEXHOJOTIYHMAX TIPOIECiB. 3araimbHa CXeMa TEXHOJOTIH
MOJIEJTIOBaHHS TEXHOJIOTIYHUX TPOIIECIB, IO 3aCTOCOBYETHCS y METAIypTii IIpecTaBlIeHa Ha puc. 1.

MopgentoBaHHA
TEXHOJ/IOTIYHMX NPOLIECiB B
MmeTanypriniHomy
BMPOBHULTBI

MaTematunyHe

®iznyHe mogentoBaHHA
MOAE/OBAHHA

HusbkoTemnepatypHe BucokotemnepatypHe

Puc. 1. 3aranpHa cxema kiacudikaiii TEXHOJOTIH, 10 3aCTOCOBYIOTHCS
U MOJICTIFOBAHHS TEXHOJIOT1YHHX MPOIIECIB B METANYPTiifHili POMHUCIOBOCTI

MatreMaTryHe MOJICTIIOBaHHSI HE IOTPeOye IOBHOTO BiATBOPEHHSI TEXHOJIOTIYHOTO TIPOIIECY, TOM
YUHUTh HAWMEHIIMA HEraTUBHUN BIUIMB Ha JOBKLLIS, MPOTE, HOTO pe3yjbTaTH Ul YMOB CKJIaTHHX
TEXHOJIOTIYHUX IPOLECIB € 3AeOLIBIIOro IKICHUMH 1 He MOXKYTh Y TIOBHIN Mipi OyTH IepeHeceHi Ha
peanbHi BUpoOHHIITBA. [le npu3Bene y MOAaIbIIOMy JI0 IIKOBOTO 3pOCTaHHS HETAaTHBHOTO BILUIMBY Ha
JIOBKUUT BUPOOHUIITBA, XO4Ya 1 B MEHIIH CTENHI HDX y BHUIAJIKy MPSIMOTO BiJIpaIfOBaHHS
IHHOBAL[IITHUX TEXHOJIOTi B yMOBAax peajibHOr0 METAIypriiHOr0 BUPOOHUITBA. Y3arajibHEHHH CTYIIiHb
HETaTHBHOTO BIUIMBY Ha BCl CKJIAJIOBI JIOBKULISA Oyzae ckianatd Ha piri 30% y MOpIBHSHHI 3 IPIMUAM
BiJIIPAIFOBAHHSM Ha BUPOOHHIITBI.

3 MeTo OTpUMaHHs OUIBII TOYHHMX PE3YJIbTaTiB BiATBOPEHHS TEXHOJOTIUYHHX OINepawii
METaJTypriiHOro BHPOOHUITBa BUKOPHCTOBYIOTHCS METOAM (PI3SMUHOTO MOJAETIOBAHHS, MPUIOMY B
3aJIe)KHOCTI BiJ| TEMIIEpaTypd MOJICIILHOTO CEpEelOBHINA iX MOJUISIOTh HAa HU3bKOTEMIIEpaTypHE
(31e01IPIIOr0 BUKOPHCTOBYIOTBCS PiAKi a3y MpH HOPMAIbHUX YMOBax) Ta BHCOKOTEMIIEpaTypHe
(BUKOPUCTOBYIOTBCS PIiJKI MeETaJeBi Ta NIIAKOBI pO3IUIaBM). 3a3Hau€Hi METOAU MOJISIIOBAHHS
0a3yI0ThCsI Ha BIITBOPEHHI TEXHOJIOTTYHOTO MPOIECy Y MEHIIIOMY MacIITadl y MOPIBHIHHI 3 pealbHUM.
V3aranbHEHUH CTYMiHb HETaTUBHOI'O BIUIMBY HA BCl CKJIQJOBI  JOBKLUIA JIJII  BHITQJKY
HU3BKOTEMIIEPaTypHOIO Ta BUCOKOTEMIIEpaTypHOI0 MOJIeNIOBaHHs Oye cknanaty Ha piHi 20% 1a 10 %
BIJIITOBITHO Y TIOPIBHIHHI 3 TIPSIMUM BiIIIPAIFOBAHHSIM Ha BUPOOHHIITBI.
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TOJIVE T.C., MOJTYAHOB JI.C., APEHJIAYU H.A. (YKPATHA, JTHITIPO)

IMPOLHEC OKHUCJIEHHA BYI'VIEHIO ITPU BUPOBHUIITBI CTAJII 3A PAXYHOK
MMPOAYBKHU CYMIINIIO TEXHOJOI'TYHUX I'A3IB CUCTEMMU «<KUCEHb —
HEUTPAJIbHUI T'A3», IK 3AIIOPYKA PECYPCO3BEPEXEHHSI

Inemumym wopnoi memanypeii im. 3.1. Hexpacosa HAH Ykpainu
49050, nn. Ax. Cmapooybosa, 1, [{ninpo, YVrpaina, office.isi@nas.gov.ua

Abstract. A high temperature laboratory study of the process of carbon oxidation in steel during
blowing with a 30/70 O»-N, mixture in a steel ladle was conducted. It was established that the use of
this carbon removal technology below 0.12% reduces the amount of metallurgical slag by 25-30%.

[Mommpeni B cydacHOMY CBIiTi TEXHOJOTii BHPOOHMITBA CTaleld MacoBOTO COPTaMEHTY
0a3yloThCsl Ha OKHCJICHHI HA/UIMIIKOBUX JOMIIIOK, 30KpeMa BYTJICLIO, Y BUXITHIH MeETalomMXTi
(MeTaneBuil OpyXT Ta PiAKUIA YaBYH) Ta JOCSTHEHHS PO3IUIABOM 33/1aHOT TEXHOJOTIYHIM PETIaMEHTOM
BUIUTABKU CTalli TemmepaTypu. [Ipum mpoMy y SIKOCTI OCHOBHOTO areHTy JUIs 3MiHCHEHHS MpOIIECiB
OKHCJICHHSI BUKOPUCTOBYEThCS Ta30MOMIOHUN KUCEHb. 3 MPAKTHKH CTAICIUIABUIBHOTO BHPOOHHIITBA
BiZIOMO, 1110 BBEACHHS Y METaJIEBY BaHHY I'a30I0i0HOr0 KUCHIO IPUBOIUTH A0 TOTAIBHOIO OKHCICHHS
BCIX JTOMIIIOK, 30KpeMa i 3aii3za. BiamoBigHO 10 3a3HAaYEHOTO MEXaHi3My BinOyBaeTbes (hOpMyBaHHS
METaTyprifHUX [UIaKiB.

MeTanypriiiHi NUIAKA € OJHIEI0 31 CKJIAJOBUX, SIKA YAHUTh HETaTHBHUN BIUIMB Ha JTOBKIJUIAL
Buxoznsuu 3 npakTHKH CTaleIIaBUIBHUX MIPOLECIB 17151 BUPOOHHUIITBA CTaJli B KHCHEBUX KOHBEpTEpax 3
BEPXHBOIO MPOAYBKOKO KiTBKICTh METANyPriiHOTO HuIaKy oniHieTses y 10-15 % Bix mMacu crai, mo
BUPOOIsieThCs. [Ipy IbOMY OCHOBHUMH CKJIQJIOBUMH IIUIAKY € OKCHIM KaJbllilo, 3aj1i3a Ta MapraHIIo.
BwicTt okcnpiB 3amiza Ta MapraHIfio B IUIari 00epHEeHHH 10 BMICTy ByTJIeL o B po3iuiasi. [Ipu BuganenHi
ByTJIeIo 3 po3ruiaBy Hiwkde 0,12% BMicT 3a3HaueHNX OKCHIIIB ckianae Oinmbiae 50%.

3 METOI JIOCTIKCHHS TEXHOJIOTIYHUX IapaMeTpiB TPOLECY OKHCICHHS BYIVICHIO B
CTaJlepO3JIMBHOMY KOBIII OYyJI0 IMPOBEJCHO BHUCOKOTEMIIEpATYypHE MOJCTIOBAHHS 3 ypaxyBaHHIM
MapaMeTpiB peabHOTO MPOIECY Ta 3 MOBHOIO BiOBITHICTIO CITIBBIAHONICHHS MapaMeTpiB 00poOKH
peanbHOrO TPOMHUCIIOBOTO TIPOLIECY MPOMYBKM METally Y CTaJbKOBIIl JIO MOJENbHOro. BoHO
nepenbadano posmiaenerHs 500 r ByriemeBoi crali B iHAYKLIWHIN TMedi 1 MOJaNbUly MPOAYBKY
CYMIIIIIIO TEXHOJOTTYHHUX ra3iB CUCTEMHU «KHCEHb — HEUTpaJIbHUI ra3) CIiBBiTHOLIEHHSIM KHUCHIO J0
HiTporeny 30% na 70% Ta Butpatoro 0,075 1/xB, siKi monepeIHbO 3MIIIyBaIUCs Y KaMepi crieniaabHol
KOHCTPYKII1 i OTpUMaHa CyMilll Ta3iB BBOAMIACS Oe3MMocepe/THhO y PO3IUIaB Ha PiBEHb — JHO THTJIS 32
PaxyHOK IPUCTPOIO MOTPY>KHOTO TUITY, 1110 iMITYBaB KaHaJl JOHHOT'O POyBHOT'0 OJIOKY HPOMHUCIIOBOTO
3pazka. Kamepa mis 3MilmyBaHHS TEXHOJOTIYHMX Ta3iB Oylia po3poOiieHa Ha OCHOBI IOTIEPEIHBO
NPOBEJIEHNX Ja0OPaTOPHUX JOCHI/PKEHb 3 YpaxyBaHHAM 3a0e3edeHHS MOBHOTO 3MIIIyBaHHS JBOX
ra30BUX MOTOKIB i3 pO3TallyBaHHSIM KaHAiB BBEJICHHS ra3iB y KaMepy Miji KyTOM JI0 BEPTUKAIBHOT Bici
B Mexkax 25- 40°, a cama xkamepa — 3MilllyBad IOBUHHA MaTH BiTHOLIEHHS BUCOTH 110 AiameTpy l:1.
Koxni 40 cekyHI NpoayBKu BimOupanacs mnpoba merany. BizyadbHO KOHTPOJIOBAaBCS XapakTep
PO3IIaBy Ha OBEPXHI Ta HASSBHOCTI HA HHOMY IIIJIAKOBOI CKJIaJI0BO.

BinnoBigHo 10 mpoBeAeHMX JIAOOPAaTOPHUX AOCIIIKEHD 3A1HCHEHHS MIPOLIECY 3HEBYTJICIIIOBAHHS
PO3ILIaBY y CTAJIEPO3IMBHOMY KOBIIi 32 PaxyHOK JIOHHOI MPOAYBKH CYMIIIIIIO TEXHOJOTIYHHX Tra3iB
CUCTEMH «KHUCEHb — HEWTpaJibHUH Ta3» BCTAHOBJEHO, IO npH cmiBBigHomeHHi O»/N, = 30/70 Ta
sutparoro 0,075 JI/XB CHOCTEPIraeThesl BUAAIEHHS BYIUIEHI0 3 posmaaBy 547-10°%/c. Tlpu mpomy
KUTBKICTh MapTaHIi0 Ta KPEMHII0 3aJUIIAE€THCS HE3MIHHOIO, 10 Bi0OpakaeThCs HA MPONOPIIHHOMY
301IBIICHHI X KOHIIEHTpAIIil B PO3IIIaBi.

TakuM YUHOM, MOXKHA CIPOTHO3YBATH IIO BIPOBAKCHHS HAa METATYPriHHUX MiJIPUEMCTBAX
JIBOCTAJIITHOT TEXHOJIOT11 OKMCIIEHHS BYTJICIIO IPH BUILIABII CTalTi (OKUCIEHHs 0 KoHneHTpatii 0,15%
Mac. y KHCHEBOMY KOHBEPTEpi Ta MOAaiblle OKUCICHHS Y CTaJepO3TUBHOMY KOBIII 32 TEXHOJIOTIEO
JIOHHO1 TPOMYBKHM CYMIMIIIIO TEXHOJOTIYHMX Ta3iB, IO BKIIOYAE€ KHCEHb Ta HEUTPAIBHHUH Tra3)
JIO3BOJIUTH 3HU3UTH 3arajbHUN BUXiJ METaTypriiHUX IUIaKiB mpuOiIn3Ho Ha 25-30% 10 BiIHOLICHHIO
JI0 KJIACUYHOI TEXHOJIOT1i BUINIABKHU CTali y KUCHEBUX KOHBEpTEpax.
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YEPHSIBCBHKUI B. (ITOJIBIIIA, KOHIH)

IHHOBALITHA MOJEJIb PEMEAIALIL IOCTPAXKIAINX
TEPUTOPIN YKPATHW: THTETPAIISI CYYACHUX TEXHOJIOT T
JUIS EKOJIOTTYHOT O BIHOBJIEHHS

Axaodemis Ilpuxnaonux Hayk y Konini
62-510, éya. Iwusoicni, 1, Konin, Ionvwa,; bohdan.cherniavskyi@konin.edu.pl

Abstract. The author's research presents an innovative remediation model for war-affected
territories of Ukraine, which integrates modern technologies for effective environmental restoration.
The model focuses on an adaptive approach that allows for the selection of optimal methods and tools
depending on the nature and scale of contamination, as well as the composition of contaminants. The
article explores in detail the possibilities of implementing such innovative approaches as bioremediation,
phytoremediation, nanotechnology, the use of drones, and GIS for maximum cleanup and ecosystem
restoration. Special attention is given to the importance of a comprehensive approach for the rapid
recovery of natural resources and sustainable environmental development of the country.

AKTyallbHICTh HayKOBHX JOCIIIKEHb C(HOKyCOBAaHMX HAa BHHAWICHHI ONTHMAaIbHAX METOIIB i
Croco0iB peMeniallii 3a0pyTHEHUX Pe3yJIbTaTaMH BilICBKOBOI JisLTIbHOCTI TEPUTOPIH 3pOCTAE 3 KOKHUM
nIHEM Bce Oinpine. Tak, OmprITfoiHEH] TaHHI CBiTYaTh MO Te, M0 BHACHIJIOK i arpecopa TepuTopil
VYkpainu Oymo 3aBaaHO 3HAYHOI MIKOAX AOBKULTIO. CTaHOM Ha moyaTok 2024 p., Mi>KHapO/IHi eKCTIepTH
BKa3YIOTbh Ha Te, 1o Oinbine Hixk 30% Tepuropii kpainu 3a0pyIHEHO Yepe3 BiHChbKOBY MisUIbHICTE. MOBa
Wae mpo 3a0pyAHEHHS TPYHTIB BOKKHMH MeETajaMH, TaKUMH SK CBHHEIb 1 KaaMil, XiMIYHUMH
pedoBHHaMH, 30Kkpema TpuHiTpoTomyosoM (TNT), sikuii Mae KaHLEpOTEHHI BIACTHBOCTi, Ta iHIII
BUOYXOBI PEUOBHHH, IO 3a0pyAHIOITH Boxmy 1 IpyHT (https://www.kyivpost.com/post/39949). Kpim
BHIIIC HABEICHOTO, OYJIO MOIIKO/HPKCHO 3HAYHY YaCTHHY €KOJIOTTYHO BAXKIIUBUX 00'€KTiB. OCOOIUBO CITij
3a3HA4YUTH PO PaKT eKouuay, mos's3anuii 3 migpuBoMm Kaxoscwekoi ['€C. PylinyBaHHs qjamOu crao
katactpodoro g Gioneno3y [uinpa ta foro nmpubepekHoi 30HH. 32 JaHWMH HAILllOHAIBHOI BIaly,
BHACIIZIOK KaTacTpo(u MOCTpakAaly JECATKU TUCSIY TOH PUOH, BKIIFOUYHO 3 MMPOMHUCIIOBUMHU BHJIAMH,
OpuuoMy OUTBIIICTH 13 HHX - YHAcHiIOK BUcHXaHHA KaxoBchkoro BojocxoBumia. HesumpaBHoi
PYHHIBHOT IIKOJIM TOBKIJUTIO 3aBJIaJIM TaKoxX moxkesxki. Tak, monaza 183,000 rekrapis JiiciB 3ropijia uepes
BOEHHI JIii arpecopa, 1o CIPUYMHUIO BUKH]I IIKIUTMBUX PEUOBUH B atMochepy. OKpiM 1boro, uepes
BIICEKOBI yJiapu Ta pyWHYBaHHs iH(QPacCTpyKTypH, y BogoiMHu Oyno ckuHyTOo Oinst 20,7 MinbspmiB
KyOOMeTpiB 3a0pyTHEHUX CTIYHUX BOJ, IO CIPUYMHUIIO CEPHO3HI MPOOIEeMH 3 JOCTYIOM JI0 YHCTOL
Boqu Ui npubmuzHo 6 wminbioHiB  smronmedt  (https://www.worldbank.org/en/news/press-
release/2024/02/15/updated-ukraine-recovery-and-reconstruction-needs-assessment-released).

Bce Buille HaBeieHE BKa3ye MPO 3arpo3y He JIMIIE EKOCUCTEMI, ajie i 3710poB’ s HacelleHHs. ToMmy,
BXE 3apa3 HeoOXiJHO KOHIIEHTPYBATH yBary i 3yCHJUIS BiJIOBITHUX BIIaJHUX CTPYKTYP, OCEPEIKiB
HAyKOBOI Ta MPAKTUYHOI isJIbHOCTI ISUIBHOCTI Ha TMOIIYKY ONTUMAJbHUX MOJEICH pememiaril
NOCTpaXXIaInX TepUTOpiid. Moaens pemenianii, IKy IPOIIOHY€ aBTOP, JO3BOJIUTH 0OMPATH ONTHUMANIbHI
pilIeHHS Ha OCHOBI aHaJi3y KOHKPETHUX YMOB, KOMOIHYIOUHM €JIEMEHTH, SIKi HalOIbII MIXOAATh A
KOHKpeTHOI 3a0pymHeHoi Tepuropii. KoMIulekcHUH amanTUBHUM miaxia 3a0e3nedynTh MaKCHMAaJbHY
e(eKTHBHICTh SK y KOPOTKOCTPOKOBIM mepcrekTHBi (IIBWAKA JiKBigauis 3a0pyAHeHb), Tak 1 B
JIOBFOCTPOKOBIH (CTiliKe BiHOBJIEHHsS ekocrcTeM). KpiM Toro, Mojels MO)kKe BKJIFOUATH HaWKparii
CBITOBI IPAaKTUKU Ta TEXHOJIOTi, 0 OyJM BXKE YCHIIIHO anpoOoBaHi B MOAIOHMX CHTYaLisiX, LIO0
3a0€3MeYUTh MIBUKE OTPUMAHHS PE3yJIbTATIiB 1 103BOINUTH MiHIMI3yBaTH PU3UKH.

3a3HaunMMO, 110 €PEKTUBHICTh BIPOBAKEHHS MOJENI peMeiaiii 0e3mocepeiHb0 3aJICKHUTh Bill
IMIUIEMEHTAIIi1 B Hel iIHHOBAIIHUX ITiIXO[iB Ta TEXHOJIOT1H 3 METO JOCATHEHHS ONTUMAIILHOTO PiBHS
BIJTHOBJICHHSI, TAKHX SIK: METOJIH «3eJIeHOI» peMeiaii (0iopememnialtii, pitopemesiarii), 3aCTOCyBaHHS
HAHOTEXHOJIOTIi, BUKopucTaHHs reoindopmaniiaux cucreM (I'IC), nponiB Ta 6€3MUIOTHUX JTATBHAX
amaparis, PpOOOTH30BaHUX CUCTEM Ta aJUTUBHUX TEXHOJIOT1H (3D-gpyxk)
(https://www.rand.org/pubs/articles/2024/postwar-ukraine-planning-for-a-successful-and-secure.html).

Taxum unHOM, YKpaiHa, COpsSMOBYIOUi CBOT 3yCHIIIS 10 €BPONEHCHKOT iHTErpaiii, Mae 10aTu mpo
eKoJIoTiuyHy Oe3meKy Ta BiAmoBimanmpHicTh. CamMe TOMY, BHKOPHCTAHHS IIEPEIOBHX I1HHOBAIIMHHMX
TEXHOJIOTIM IMIUIEMEHTOBAaHUX B MOJENH peMeidiallii, JOMOMOXYTh MOCSTTH i TMOCTABJICHHUX ITLICH,
BITHOBUTH €(PEKTHBHUH 1 CTIMKHUI PO3BUTOK NOCTPAKAAIMX BiJ BilHH TEpUTOPIH.
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KIKA JI.C., CABJIIM JI.A. (YKPAIHA, KHIB)

BU3HAYEHHSA ECEKTUBHOCTI BUJAJIEHHA XJIOPAM®EHIKOJIY
31 CTTHHUX BO/ B 3AJIEZKHOCTI BIIl BIOMACHU LEMNA MINOR

Hayionanonuu mexniunuu ynieepcumem Yxpainu « Kuigcbkuti nonimexnidvHut iHcmumym
imeni lzops Cikopcwvkozoy, 03056, bepecmeticokuii npocnekm, 37, Kuis, Yxpaina,
mail[at] kpi.ua, webmaster[at] kpi.ua

Abstract. The article is dedicated to studying the effectiveness of wastewater treatment
contaminated with chloramphenicol using Lemna minor with a specific biomass of 36 and 50 g/L.
Purification of model solutions with an antibiotic concentration of 2-20 mg/L continued for 1-72 hours.
According to the obtained results, the rational parameters of the cleaning process were established: time
48 hours and specific biomass 36 g/L allowed to achieve 29.4% efficiency of chloramphenicol removal
from wastewater at its initial concentration of 10 mg/L.

®dapMarieBTHYHI MiAMPUEMCTBA IMOPIYHO CKUIAIOTH Y BOJOWMHU MITBHOHH KyOOMETpiB CTIUHUX
BOJI, 1[0 MiCTATh PI3HOMAHITHI JTIKapChKi 3aCO0U: aHTHOI0THKY, TOPMOHAJIBHI IpenapaTty Tomno. L{e Hece
3arpo3y eKOCHCTeMaM Ta MPU3BOJUTH IO PO3BUTKY CTIMKUX MIKpOOPraHi3MiB. 3 JiTepaTypHHUX JKEPET
BiJTOMO, IO JUTS OYWIIICHHS CTIYHUX BOJ Bi/l aHTHOIOTHKIB BUKOPUCTOBYIOTH (hi3W4HI, XiMiuHi, (i3UKO-
XiMi4HI Ta O10JIOT14YHI METO/TH, SIKI YaCTO HEC(PEKTURHI, TOPOTI Ta CKJIaaHi. OCTaHHIM YaCOM JIOCIITHUKH
NPUAUISIOTh 3HAYHY yBary OioJIOTIYHOMY METOJYy OYMILIEHHS CTIYHMX BOJ BijJ pi3HHX 3a0pyAHEHBb
(conyk a3oty, pocdopy, HOHIB METaIIiB TOIIO) 3 BUKOPHCTAHHSIM BOJHIX POCIUH, 30KpeMa PSICKOBHX.
Metoto po0OoTH € BH3HAYCHHS ©(MEKTHMBHOCTI OYMILNEHHS CTIYHUX BOJ BiJl aHTUOIOTHKA —
xyopaMeHikoy, 3a JONMOMOIOK Lemna minor B 3aJIe)KHOCTI BiJi TOYATKOBOI KOHIICHTpAIlii
aHTHOI0THKA, TPUBAIIOCTI MPOIIECY Ta MUTOMOI 0iOMacH PSCKH.

st mocnmimpkeHb BUKOPUCTOBYBAIM MOJENBHI PO3YMHM, SIKi IMITyBaJd CTi4HI BOIH, 3
KOHIIEHTpaIlisiMu Xxiopamdenikony 2, 5, 10 i 20 mr/am®. Konnentpaii xsmopamMdeHikory B OUUIIEHIX
pO3UMHAX BH3HAYaIM 3a JOMOMOTOK piMHHOI Xpomarorpadii Ta xamiOpyBaibpHOi KpuBoi. [Iporec
OYUIICHHS MOJIEIbHUX PO3YHHIB JOCHIPKYBAIH B CTATHYHOMY PEXMMi B 0iOopeakTopax 3 IMHUTOMOIO
6iomacoro Lemna minor — 36 ta 50 r/mm°, 3 Binbopom 1mpo6 oumieHoro po3uunHy uepes 1, 2, 4, 6, 21,
24,48 Ta 72 roauHM.

OTpuMaHi pe3yNbTaTH TMOKa3alld 3HIKEHHS BMICTY XJIopaM(eHIKOIy 3 YacoM BiJ| IOYaTKY
mporiecy 3a nmutomoi Macu Lemna minor 36 i 50 r/nm®. BeTaHoBIIEHO, 1110 e(EeKTUBHICTh BUIAJICHHS
aHTHOIOTHKA 3aJIeKUTh BiJ] TPUBAJIOCTI OYMIICHHS PO3YMHIB, MMOYATKOBOTO BMICTY aHTHOIOTHKA Ta
Oiomacu L. minor. HaiiGinbe 3HIWKEHHS BMICTy aHTHOIOTHKA CIIocTepiranu mpoTsarom 24-48 roauH,
MICJIsI YOTO TMPOIEC CIIOBUIBHIOETHCS, 1 BMICT CTa€ MPAKTUYHO HE3MIHHUM TMPOTATOM 72 TOIMH
ounitieHHs. [Ipy HMKYMX KOHIEHTpAIAX aHTUOIOTHKA 2 Ta 5 Mr/aM® e(pEeKTHUBHICTH OYMIICHHS 3a
nuToMOi Giomacu L. minor 36 r/gM® MOCTYIIOBO 3pOCTa€ MPOTATOM IEpmMX 24 rogMH i jocsrac
MaKCHMyMY, BilloBiqHo, 23,2 Ta 26,8% uepe3 72 roaunu, a 3a 50 r/nm> gocsrae 17 ta 19 %. Jlns Bunux
KOHLEHTpanii antubiotnka 10 ta 20 Mr/mm® 3a nmuTomoi Giomacu Lemna minor 36 r/mm° Takox
CIIOCTEpITaNN IMMOCTYIIOBE 3pOCTaHHs €(PEeKTUBHOCTI, sika Yepe3 72 TOJIMHH JIocsTia Makcumymy 33 % 3a
BMicTy xnopamenikoiy 10 mr/mam?® Ta 29,5% — 3a Bmicty 20 mr/am?. s nuromoi Giomacu 50 r/am?
CTYIIiHb BUJAJIEHHS aHTHOIoTHKA cTaHoBUB 23,6% ams 10 mr/mm® ta 21 % — s 20 mr/mm®. Takum
YUHOM, BUKOPHUCTaHHA L. minor 3 MATOMOKO 6ioMacoro 36 /v’ ciipusie 6inbin e(eKTUBHOMY HPOLIECY
ounnieHHs. 30inbenns 6iomacu psacku 10 50 I/AM° O4EBMIHO NPU3BOJMTH 0 3HUKEHHS ancopOLii
aHTHOIOTHKA yepe3 Mally IUIOILy KOHTAKTy KOPEHIB BEPXHIX IIApiB PSICKH 3 MOBEPXHEIO PO3UMHY.
Taxox 30UTBIICHHS IUTBHOCTI PSACKYU MPHUTHIYYE POTOCHHTETHYHY aKTHBHICTh B HIDKHIX 11 Iapax.

VY pe3ynbTari BCTAHOBIICHO pallioHaIbHI TapaMeTpH OYHUILEHHS: TPUBAIICTh — 48 TO/I Ta TUTOMY
Giomacy Lemna minor 36 r/qM?, 110 103BOJISIIOT JIOCATTH €(PEKTUBHICTL BUJAIEHHS XJI0paM(EHiKOITy
31 cTiuHuX Box — 29,4 % 3a foro mouaTkoBoi koHIeHTparii 10 mMr/mm3,
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TUMUYYK B.C., MAJTLOBAHUIA M.C., TUMUYVK L.C.,
CEPEJIA A.C. (YKPAIHA, JIbBIB)

PO3BUTOK KOMIIOCTYBAHHS B YKPAIHI:
EKOJIOI'TYHI NIEPEBAI' TA IIEPCIIEKTUBU

Hayionanenuu ynieepcumem «Jlvgiscoka nonimexixay
79013, syn. Cmenana banoepu, 12, Jlvsis, Yrpaina.

Abstract. Waste management in Ukraine is a growing issue, driven by increasing population and
urbanization. Composting offers a sustainable solution for organic waste by converting it into valuable
fertilizer. Each year, Ukraine generates approximately 13 billion tons of municipal solid waste, a
significant portion of which is organic. Composting reduces the need for landfill space, cuts greenhouse
gas emissions, and enhances soil fertility without chemical fertilizers. Successful local projects, like
Lviv’s composting station, demonstrate the viability of this approach. However, challenges remain in
waste sorting and managing emissions. Expanding composting infrastructure could be crucial for
sustainable development and environmental protection in Ukraine.

IIpoGiiema ympaBiaiHHSA Bigxogamu B YKpaiHi cTae Bce OUIBII TOCTPOIO 4Yepe3 3POCTAHHS
KUTBKOCTI HaceNeHHsI Ta iIHTeHCU(iKaIlito MiChKOTO XKUTTSI. OTHUM 13 HAHOLIBII IEPCIIEKTUBHUX PIIlICHb
JUTSL yTHTi3aMii OpraHiYHUX BiIXOIB € KOMIIOCTYBAaHHS — MIPOIIEC IEPETBOPEHHS OPraHiuHUX MaTepialiB
Ha LiHHWHA TponykT. KoMnocTyBaHHS B YKpaiHi MOXKE CTaTH BUPIIIAIBHAM KPOKOM Ha IUIIXY A0
CTaJIOTO YIIPABIIiHHS BiTXOJaMH Ta PO3BUTKY IUPKYIISAPHOT EKOHOMIKH. 32 OIliIHKaMH, IOPOKY B YKpaiHi
YTBOPIOETHCS OMM3BKO 13 MinmbspaiB TOH TBepauX moOyTosux BimxoxiB (TIIB), 3HauHa yacTKa SKUX €
opraniunumu. CydacHi TEXHOJOTi] KOMIIOCTYBaHHSI JO3BOJIIOTH IEPETBOPIOBATH IIi BiAXOOM Ha
BUCOKOSIKICHHI KOMITOCT, SIKHH MOKe OyTH BUKOPUCTAHW JJIsl BITHOBJICHHS I'PYHTIB Ta IiIBUIICHHS
BPOKalHOCTI CUIBCHKOTOCIIOAAPCHKUX KYIbTYp. 1Ipu 11boMy, KOMIIOCTYBaHHS 3HAYHO 3HW)KY€E BUKUIH
NapHUKOBHX Ta3iB, 30KpeMa METaHy, 110 YTBOPIOETHCS MIPH TPAAULIIHOMY 3aXOPOHEHHI OpPraHiKu Ha
nonironax. OIHUM 3 TIPUKIAIIB YCHOINIHOI peaii3amii KOMIIOCTYBaHHS B YKpaiHi € mepma
KOMIIOCTyBalibHa cTaHIlist y JIbBOBi, cTBopeHa B pamkax mnpoekty JIKIT "3emene wmicro". Lle
MiJIPUEMCTBO  3aiMa€ThC TMEPEPOOKOI0 OpraHiYHUX BIAXOMIB MiCTa, JEMOHCTPYIOUH, IO
KOMIIOCTYBaHHS MOXe OyTH e(peKTHBHHM 1 B yMOBaxX YKpaiHChKMX peamiid. TexHomorii, ski
BUKOPUCTOBYIOTBCSl Ha TaKMX CTaHISX, JO3BOJSIOTH BHPOOJSATH EKOJIOTIYHO YUCTUH KOMIIOCT,
30arayeHuil MOKMBHUMHU PEUOBHHAMH JJIsl IPYHTIB.

OCHOBHI €KOJIOT14HI IIepeBard KOMIOCTYBaHHS BKJIIOUAIOTh:

e 3MeHIIIEHHS KiJIBKOCTI BiIXO/AIB Ha CMITTE3BaNMIaX. KOMIOCTYBaHHS 3HAYHO 3HHMXKYE OOCATH
OpraHiYHMX BiAXOAIB, IO MiJUIATAlOTh 3aXOPOHEHHIO, IO JIO3BOJISIE 3MEHIIMTH HABAaHTA)KEHHS Ha
CMITT€3BANIMINA Ta YHUKHYTH LIKIJIUBOTO BIUIMBY Ha JOBKIJUIAL.

o CKOpOUYeHHS BHKH/IIB TAPHUKOBUX ra3iB. KoMmnocTyBaHHS € aepOOHUM MPOIIECOM, TIPU SIKOMY He
YTBOPIOETHCS METaH, IO € OAHUM i3 HaWNOTYXHIIIMX MAapHUKOBHX TrasiB. Lle crpuse 3HMKEHHIO
HETaTHUBHOTO BIUIMBY HA KIIIMAT.

o [Joxpamennas poarovocTi rpyHTiB. KomnocT 30aradye rpyHTH TOKUBHUMH PEUYOBHHAMH, TAKIMH
AK a30T, ¢ochop Ta Kaiii, 0 HO3UTHUBHO BILUTUBAE Ha BPOKAWHICTD CUIBCBKOTOCHOAAPCHKHUX KYJIBTYP.
BaxunBo, 1110 KOMIIOCTYBaHHSI HE IOTpeOye BUKOPUCTAHHS XIMIYHUX JOOPUB, 110 POOUTH Horo OibIn
EKOJIOTTYHO OE3MEeYHNUM JUTS TPUPOJIH.

OpHak, iCHYIOTh 1 BUKJIMKH, ITOB’sI3aHI 3 KOMIIOCTyBaHHIM. Harpukmnan, ogHiero 3 npoOiieM €
HEOOXiAHICTh HAJIGKHOTO COPTYBaHHS BiAXO/IiB Ha paHHIX eTanax. be3 sikicHOro nonepeaHboro Bindoopy
opraHiku e(eKTUBHICTh MPOIeCy KOMIIOCTYBAHHS 3HIIKYEThCA. TakoXK HEOOXIJHO BHPINIyBaTH
NUTAaHHS HENPUEMHUX 3alaxiB Ta KOHTPOJIO BHKHJIB TAPHUKOBHX Tra3iB Ha KOMIIOCTHHX
mianpueMcTBax. [HHOBalifiHI TeXHOJOrii, Taki SK BUKOPUCTAaHHS OIOBYriyii Ta MEMOpPaHHOTO
MOKPHUTTS, MOXKYTb 3HAUHO 3HU3UTH LI HEraTUBHI (pakToOpH.

TakuM YMHOM, KOMITOCTYBAaHHS Ma€ 3HAYHUI MMOTEHINAJ JUIsl BUPIMICHHS IPOOIeMH OpraHiyHuX
BiJIXOiB B YKpaiHi. BipoBa»keHHS KOMITIOCTYBaJIbHUX CTAHIIM Ha HAIIOHAJIbHOMY PiBHI JO3BOJIUTH HE
JIMIIE 3MECHIINTY HEraTUBHUIN BIUIMB HA JOBKULIA, ajie i CTBOPUTH OJATKOBI PeCypcH AJs CUTLCHKOTO
rocroJapcTBa. 3 ypaxyBaHHSIM CBITOBOTO JIOCBiy, YKpaiHa MOXKe pO3BHHYTHU BIIACHY 1H(YpacTpyKTypy
KOMITOCTYBaHHSI, IT[0 CTAaHE BOKJIMBAM KPOKOM JI0 CTAJIOTO PO3BUTKY KPaiHH Ta 3aXUCTY 11 €KOJIOTIIHOTO
Oamancy.
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IBAHIB I0.I1., TUMUVYK 1. C. (YKPAIHA, JIbBIB)
TAHEHHA JIbOJOBHUKIB SAK I''IOBAJIBHA EKOJIOI'TYHA ITPOBJIEMA

Hayionanvnuu ynisepcumem «JIvgiscoka nonimexuixkay
79013, syn. Cmenana banoepu, 12, Jlvsis, Yrpaina.

Abstract. Glaciers play a vital role in regulating Earth's climate and providing freshwater.
However, due to global warming, they are rapidly melting, losing 335 billion tons of ice annually. This
contributes to rising sea levels, altered ocean currents, and other environmental changes. Key drivers
include atmospheric and oceanic warming. The impacts include biodiversity loss, freshwater shortages,
and methane release from melting permafrost, which worsens global warming. Addressing glacier melt
is critical and requires immediate action to reduce emissions and limit its environmental effects.

JIbOJTOBUKH, SK KJIIOUOBI CKJIAJOBI IJIOOANBHOI KIIMAaTHYHOI CUCTEMH, € 1HJUKATOPOM
KIIIMaTHYHUX 3MiH 1 OJIHOYaCHO BaXXHMBHM (akTopoM ix momudikamii. JIboqoBukum 3a06e3meuyroTh
BaYXJIUBY POJIb y MIATPUMII €KOJIOTI9HOI piBHOBAry Ha HAIIIH TUTAHETI, PETYIIIOIYX KIIMAaTHYHI YMOBH
Ta 3a0e3MevyI04r MPiCHOI0 BOIOIO MIILHOHU JIIOJIeH 10 BcboMy CBIiTY. [IpoTe riobanbpHe NOTEeTUTiHAS,
BUKJIMKaHE Ti/IBUIIEHHsIM KOHIIEHTpAIlil MapHUKOBHX ra3iB B aTMoc(epi, B pe3ybTaTi 10 MiABHIICHHS
TEMIIepaTypH, 10 CIPUYUHSIE CTPIMKE TAHEHHS JILOAOBUKIB. B cepeqHbOMy, KOXKHOTO POKY Ha 3emili
po3tae npubau3Ho 335 MIpH T MHOMY. 3TIAHO 3 pe3yNbTaTaMH JOCHTIKEHb HAYKOBIIIB, OCHOBHUMH
NPUYMHAMHA TaHEHHSI JIbOJOBHKIB CTaJlM: MOTEIUTIHHS aTMOC(epH, siKa 3a IECATUIITTS Harpiiacs Ha
0,26°C ;narpiBanHs okeaHiB B cepeqapoMy Ha 0,12°C mopoky. Bueri Takox AifIUTA BUCHOBKY, IO Y
MiTHATTI PiBHS CBITOBOTO OKeaHy Ha 22 caHTUMeTpH 3a octaHHi 100 pokiB BUHHI HE JIHIIE PO3TOIIICHI
THOZOBUKHM, a i caMm QakT HarpiBaHHA atMocdepu. Pid y TiMm, 110 OKeaHH MOTJIMHAIOTh YaCTHHY
HAJIJTMIIIKOBOTO TeIlIa, BUKIMKAHOTO MapHUKOBUM e(DEeKTOM, 1 pO3IIMPIOIOThCS caMocTiiiHo. Hacmiaku
TaHEHHS JTFOJIOBUKIB JAIMICHO KaTacTpo(iuHi HE TINBKH TS IJIAHETH, a U IS CAaMHX JTFOJIEH.

[MputiBHIIEHHS TaHEHHS Mepeadayac:

Hiosuwenns pieusi Ceimosoeo okeany. OKpiM 301IbIICHHS PIBHS CBITOBOI'O OKEaHY, TaKOX
3MIHIOETbCA TEMIIEPATypa, PyX Tedild, MMOJIOKEHHS TEKTOHIYHUX IUIMT. Y PE3yJbTaTi Le BCE MOXKE
NPU3BECTH J0 TOTO, IO piBEHb MOPS MiTHIMETHCS Maibke Ha 2 M 10 KiHLS CTONMTTA. TakuM 4uHOM,
JIFO/IM, SIKI MEIIKAIOTh Ha TPUOEPEKHUX TEPUTOPISIX, 3aIMIIATECS 03 1aXy Haj FOJIOBOIO.

TaHeHHs JTHOJOBUKIB 3MiHIOE COJIOHICTh OKEaHCHKO BOJAM, IO BIUIMBAE HA T'yCTHHY BOIM 1,
BIJINIOBI/THO, HAa PyX OKeaHIYHMX Teuiil. lle Moke mpu3BecTH 70 MOPYIIEHHS KIIMATUYHUX TATEPHIB,
3MiHU PO3MOJLITY ONaJiB Ta EKCTPEMATBHHUX IMOTOTHHX SBUIIL.

[MligBuiieHHs TemnepaTypu 3emii. JIbOIOBUK SK CBOEPIIHE J3EpKaso, sIKE BiJIOMBAE COHSYHI
npomeHi. ToMy KOJM 3MEHIIYeThCS IUIOIA KpiocdepH, BOIHOYAC 3MEHIIYETHCS 3HATHICTH 3eMII
BiJIOMBATH COHSYHI MPOMEHi. 3eMJIsl TOUMHAE TIOTJIMHATH OlJIbIlIe TEIUIa, AKTUBHIIIIE BiJaBaTH HOro B
atMocdepy, 1 TAKMM YUHOM TeMIIepaTypa 3pOCTae MIBUIIIIE.

3MeHIIeHHs Oiopi3HOMaHITTS. TaHEHHS JIbOJOBHKIB 3MIHIOE TEMIIEPATYpy BOJH, COJOHICTh Ta
JOCTYIHICTh 11 B OKeaHi, 10 MOpYILy€e XapuoBi JaHutord. bararo BUAiB TBapuH, SIKi 3ajJeKaTb Bif
THOAY JUI PO3MHOKEHHS a00 TONIOBAaHHS, MOXYTh 3HUKHYTH. KpiM TOro, BTpara 0iopi3HOMaHITTS
MOJKE MTPU3BECTH O BTPATH LIHHUX F€HETHYHHUX PECYPCiB Ta NOTECHUIHHUX JIIKaPCHKUX 3aCO01B.

Hediuut nutHOi Bogu. Y nbom0OBHKaxX MICTUTHCS 85 % mpicHOI Bogu. Y 3B’A3KYy 3 TaHEHHAM
301IBIIYETBCS KUTBKICTh TIPICHOT BOJM, IO aKTHBHIIIE 3MIIIYEThcs 13 Mopchbkoro. Lle He nuime
MOCTYTIOBO 1M030aBJIsIE MIJIBHOHHM JIFOJICH MMTHOI BOJIH, a U pyiHye 0ajJaHC MOPCHKUX €KOCHUCTEM.

VY BiyHIA Mep3JOTI MICTATBCS BENMKI 3alacd MeTaHy y BHUIJISAI Ta3oBHX TigpaTiB, sKi
iABULICHHSM TEMIIEPAaTyPH CTAIOTh HECTAOUTLHUMHU 1 IOYMHAIOTH PO3KIIAATUC, BUBIILHIIOUM METAH.

[NosiBa HOBHX OakTepiii Ta Bipycis. Bueni 31 CLLIA BusiBuIM HeBitoMi Bipycu Bikom maiixke 15 000
POKiB B JBOX 3pa3Kax JIbOAY, B3ATHX 3 Tubercrkoro miarto B Kurai. BuBinbHeHHs IMX MiKpoopraHizmis
MOKE€ TPHU3BECTH N0 HemependauyBaHUX HACTIAKIB, TaKUX SK BHHUKHEHHS HOBHX 1H(QEKLIHHMX
3aXBOPIOBAaHb

TaHeHHs! Tb0JIOBUKIB, CIPUYMHEHE 3MIHOKO KIJIIMATY, € OJIHIEI0 3 HAWCEPHO3HIIINX EKOJOTTYHHX
MpoOJIeM CYYacHOCTI, sIKa BUMarae HeralHUX 3aXOJiB Ha BCIX PIiBHSX, BiJ INIOOATbHHUX JIO MiCIICBHX.
Po3BuTok crTpareriii amamTartii 10 3MiHM KJIiMaTy Ta 3MCHIICHHS BUKHIIB MAapHUKOBUX Ta3iB €

Ta JIOACTBO.
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KBAC M.B., MATBIIB I1.B., TUMUVK L.C. (YKPAIHA, JIbBIB)
BIOBIJIXO/IU SIK PECYPC: IEPCIIEKTUBH JIJISI YKPATHU

Hayionanvuuu ynisepcumem «JIvgiscoka nonimexuixkay
79013, syn. Cmenana banoepu, 12, Jlvsis, Yrpaina.

Abstract. The issue of organic waste disposal is becoming increasingly relevant in Ukraine due
to the rise of urbanization and waste production. Traditional disposal methods, such as landfilling, pose
environmental risks, creating the need for more sustainable approaches. Promising alternatives include
biological methods like anaerobic digestion and composting. Anaerobic digestion breaks down waste in
oxygen-free conditions, producing biogas as an energy source and digestate for fertilizer. Composting,
involving aerobic microorganisms, generates high-quality fertilizer. While these methods offer
environmental and economic benefits, challenges such as inadequate infrastructure and high investment
costs hinder implementation. Nevertheless, these technologies could significantly improve waste
management and renewable energy production in Ukraine.

Y cywyacHOoMy CBITI mpoOiema yTWii3alii oOpraHiuHUX BiIXOIiB HaOyBae Bce OiIBIIOL
aKTyaJIbHOCTI, 30KpeMa B YKpaiHi, ¢ pO3BUTOK MICHKHX ariioMepaliiii mpu3BOJUTH A0 301bIICHHS
KiTbKOCTI BimxomiB. Tpaauiifiai MeTonu ix yTuiizallii, Taki sIK 3aXOPOHEHHS Ha IOJIIrOHAX, 3aBIAIOThH
3HAYHOI IIKOJM JOBKIJUTIO, a OT)KE BHHHMKAE HEOOXITHICTH y BIPOBAIKCHHI OUIBII EKOJOTIYHO
0e3nedHnx miaxonaiB. OMHUM i3 HAHOUTBIN EPCIIEKTUBHUX HAMPSAMIB € 010JIOTI9HI METOIN YTHIIi3aMii
OpraHivHUX BiTXOiB, 30KpeMa aHaepoOHE 30POIKYBaHHS T4 KOMIIOCTYBaHHSI.

AHaepoOHe 30po/KyBaHHS — II€ TPOIEC PO3KJIaJaHHsI OPraHIYHMX PEUOBHH Yy OC3KHCHEBUX
YMOBaX, IO MPU3BOIUTH JI0 YTBOPEHHS 0ioraszy (Cymill MeTaHy i BYTJIEKHCIIOTO Ta3y) Ta TUrecTary —
MoOIYHOTO MPOAYKTY, KU MOKe OyTH BHKOPHCTAaHUH SIK opraHidHe noO0puBo. OMHIEIO 3 KIFOYOBUX
nepeBar IbOro METOJy € MOMJIMBICTh HE JIMIIE 3MEHIIMTH KUIbKICTh OpPraHIYHMX BIIXOMIB, aje i
OTpUMAaTH allbTePHATUBHE JpKepeno eHeprii. Hampuknax, 3a pesymbraTaMu AOCIHIIKEHb, CIUIbHE
30pOKyBaHHS 0cay CTIYHHX BOJI 3 OPTaHIYHUMH BiIX0/JaMH, TAKFMH SIK COJIOMa YH TIOOYTOBI BiXO/H,
MO’K€ 3HAYHO MiIBUITUTH e()EeKTUBHICTh MPOIIECy Ta BUXix Oiorasy.

KomnocryBaHHs — iHIIKH 010JIOTTYHHMA METO yTHITI3aIlil OpraHiuHUX BiJXO/IB, 1110 0a3y€ThCs Ha
iX po3KiIazaHHi 3a y4acTIO aepoOHMX MIKpOOpraHismiB (B yMOBax JOCTYNY KHCHIO). Y pe3yJibTari
NPOLIECY YTBOPIOETHCS] KOMIIOCT — BUCOKOSIKICHE OpraHiuHe J0OpHBO, SIKE MOKPAILy€e CTPYKTYPY IPYHTY
1 fioro poarouicTs. B YkpaiHi Bce Oiibllie yBaru npuIuIsI€ThCss KOMIIOCTYBaHHIO, OCKUTBKY 1IEH METOJ €
HE JIMIIE €KOJIONIYHO OC3IMEYHUM, ajie i eKOHOMIUHO JOLIIbHUM. 32 JaHUMU HAYKOBUX JIOCIII/DKEHb,
IpoIec LIBHIKOTO KOMIIOCTYBaHHS OpPraHiYHMX BiAXOJIB MOXHA 3HAYHO IPUCKOPHTH 33 PaxyHOK
OTITUMI3allii TEMIIEPaTYPHOTO PEKUMY Ta BUKOPUCTAHHS CIIELiAIbHUX PEaKTOPIB.

[Ipote, HE3BAKAIOUN HA TIEPCIIEKTUBHICTH O10JIONTYHUX METOJIIB YTHJIi3allii, iX BIPOBaIKCHHS B
VYkpaiHi CTUKa€TbCA 3 HU3KOK BHUKIMKIB. OJHMM 3 TOJIOBHUX Oap’epiB € HEOOCTaTHI PO3BUTOK
1HQPaCTPYKTypH sl MEpepoOKH OpraHiYHUX BiAXOXiB Ta Opak cydacHuMX TexHosorid. Kpim Toro,
€KOHOMIYHA JOLIBHICTh 3aCTOCYBaHHS IIMX METOJIB BHUMAara€ pETEJIbHOI0 aHajidy, OCKIJIbKH,
HaNpHUKIaj, MpoLec aHaepoOHOro 30pO/KYBaHHS BHMAara€ 3HaUYHUX IHBECTULIM Yy CTBOPEHHS Ta
oOciayroByBaHHs 0i10ra30oBHX YCTaHOBOK. BojaHOYac, pO3BUTOK OiONOTIYHMX METOJIB YTHITi3aIii
OpraHiYHUX BIJXOJIB Ma€ 3HAYHHU IOTEHIIAJ JJIsi CTBOPEHHS HOBUX POOOYMX MICIh Ta PO3BHTKY
CEKTOpPY BIJHOBIIIOBaHOI eHepreTuku. Tak, y kpaiHax €C Taki TEXHOJOrIT BXE aKTHBHO
BUKOPUCTOBYIOTBCS, IO [O3BOJISIE 3MEHIIWTH 3aJICKHICTh BiJ BHUKOIMHHUX JKEpen eHeprii Ta
3a0€3MEeYUTH CTAIHN PO3BUTOK.

3riZiHO 3 JIOCIPKEHHSIMH, PO3BUTOK TEXHOJIOTIH MIKpOOHOT pepMeHTallii OpraHiyHUX BiJIXO/IB B
VYKpaiHi MOKE CTaTH KIIFOUEM JI0 BUPIILIEHHS HAllIOHAIBHOI Tpo0ieMH ynpaBiliHHs Bigxoaamu. CydacHi
TexHoJorii ¢epmeHTanii JO3BOJSIOTH OTPUMYBATH BHUCOKOSIKICHI OlONMPOAYKTH, SIKI MOXYTb OYyTH
BUKOPHUCTaHI B PI3HUX TalIy3sX MPOMHUCIOBOCTI, & TAKOX JJIsi BUPOOHHUITBA OiomanuBa, M0 3HAYHO
MOKPAIUTh CKOJIOTIYHY CHTYallil0 Ta CHPUSTHME EKOHOMIYHOMY PO3BHUTKY. TakuM YHHOM,
BIIPOBAKCHHS 010JOT1YHMX METOMAIB YTHIIi3allil OpraHiyYHUX BiAXOIIB B YKpaiHi Mae CTaTH OAHUM i3
MIPIOPUTETHUX HAIPSAMIB €KOJIOTIYHOI MOMITHKH. 1le JO3BOMUTE HE JUIIEC 3HU3UTH HETATUBHUN BIUINB
BIIXO/IiB HA TOBKUIJISA, aJie ¥ CTBOPUTH HOBI MOKITUBOCTI JIJIsI BHPOOHMIITBA €KOJIOTIYHO YHUCTOI €HEpril
Ta JT00pUB.
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KOBAJIbOBA C.O.,TOJIYB H.B. (YKPATHA, KUIB)

BIIJIUB CIIEKTPIB CBITJIA TA PI3HUX CIIOJIYK 3AJII3A HA PICT 1
BIOMACY MIKPOBOJIOPOCTEM CHLORELLA VULGARIS

Hayionanonuu mexniunuu ynieepcumem Yxpainu « Kuigcokuti nonimexniunutl iHcmumym
imeni leops Cikopcokozo» 03056 bBepecmeticokuii npocnexkm, 37, Kuie mail@kpi.ua

Abstract. This study examines the effects of Fe** and Fe*" on the growth and biomass production
of Chlorella vulgaris under various light spectra. Results show that cultivation with 20 mg/L Fe*" under
bright natural light and red-blue LEDs significantly improved cell count and biomass yield compared to
the control, indicating that iron in Fe*" is more effective for enhancing microalgae growth.

Meranu, 30kpemMa 3aii30, € OJHUM i3 KIFOUYOBHX MiKPOEIEMEHTIB U POCTY MIKPOBOZOPOCTEH.
Pisni ¢opmu 3amiza (Fe** ta Fe*") mo-pizHOMY BIIIMBarOTH Ha OIOJOTiYHI MPOIECH Yy KIITHHAX
MiKpPOBOJIOPOCTEM, a CBITJIO PETYIIOE (POTOCUHTE3 1 TAKOXK BIUIMBAE HA KOMIIOHEHTHUH CKJIaJl KIiTHH.
BuBdeHHS BIITMBY CHIEKTPY CBITJIa Ta MeTaliB Ha 0ioMacy MIKpOBOJOPOCTEH € Ba)XJIMBUM IS
onTuMizailii 610TeXHOJIOTTYHUX MPOILIECIB.

KynerusyBanus Chlorella vulgaris npoBoawim y TpyouaTux (GoTopeakTopax, KyJIbTypalbHOMY
cepenosuii BG-11 3 HaamumkoBuM BMicToM cionyk 3amiza Fe?* (3amizo (1) 6icrminunaar) 1 Fe** (3amizo
(III) muTpart) 3a BMicTy ¢epymy: 0 (koHTposb) Ta 5, 10, 20 MI/n mpu pi3HHUX KEpenax OCBITICHHS:
NPUPOJHOMY SICKPAaBOMY, TPUPOTHOMY MPUTIYHICHOMY, OiIMX Ta 4epBOHO/CHHIX cBiTioaiomax 2:1
(pexum: 4 TOOUHM CBITJIO — 4 TOMWHU TeMpsiBa), 3a Temnepatypu 2042 °C 3 Bukopuctanasm CO: sk
JoKepena KapOoHy.

[Tpu xyneTHBYBaHHi 3 Fe**, HailOinbmmii npupict 6ioMacu Ta KIiTHH (B 2 pa3H MO BiTHOLICHHIO
JI0O KOHTPOJIIO) CIIOCTEpIrajav MpH OCBITJIICHHI NPHPOIHHUM SICKPABUM CBITJIIOM 1 BMIiCTOM (epymy
20 Mr/n. 3a yMOB YEepBOHO-CHHBOT'O OCBITJICHHS 30UIbIIEHHS KiNbKOCTI KiiTuH Oyno y 1.5 pasm
BiTHOCHO KOoHTpoto. Ilpn mpomy nipupicT 6iomacu migsummees y 1.1 pasu, mo CBiqYATH PO OLIBIT
JpiOHI PO3MipH KIIiMH IO BIHOLIEHHIO /IO OCBITIICHHS MPUPOJHUM CBiTIOM. [IpH ocBiTIEeHHI OimrnMu
CBITJIOJIOAMH KIJBKICTh KJIITHH miaBummiack y 1.2 pasm, a OioMaca BigmoBinana MOKa3HUKAM
KOHTPOJIBHOTO J0ciiay. OCBITICHHS NPHPOAHUM IPHUTIYIIEHHMM CBITIOM B yCiX KOHIIEHTpAMisX
MOKAa3aJl0 aHaJIOT14HI KOHTPOJIBbHI POCTOBI XapaKTePUCTUKH.

Hns Fe** Haiibinpun npupoctn 6iomMacu Ta KIITHH CHOCTEPIrand TakoX NpU BMICTi Gepymy
20 Mr/11 32 OCBITIICHHSI IPUPOIHUM SICKPaBUM CBiTIOM. KibKiCTh KIITHH 3pocia B 2 pasu, a 6iomaca —
B 2.5 pa3u 1O BIJHOIICHHIO JI0 KOHTPOJI. 33 BHUKOPUCTAHHS YEPBOHO-CHHBOI'O OCBITIICHHS BHIIII
MOKa3HUKH OyJIM OTpUMaHo 3a BMicTy ¢epymy 10 mr/n Fe*'. KinbkicTs kiIiTHH 1 6ioMaca OyJin BHIII 32
koHTposb y 1.1 pasm. Ilig miero Oimux cBitimomioniB 3a BMicty 10 mr/m Fe’* kinmbKicTh KIITHH
30uteImIacs Ha 1.1 pas, a cyxa 6iomaca — Ha 1.5 pasu. [IpupoHe npuritynieHe CBIiTJIO TAKOXK MOKA3aJIo0
pe3yabTaTH, OII0HI 10 KOHTpouto Juist Fe’',

[linBumenns cyxoi 6iomacu Chlorella vulgaris Ta KidbKOCTI KJIITHH ][ €K MPHUPOIHOTO
SICKPaBOTO 1 YePBOHO-CHHLOTO OCBITJICHHSI MPH IIiIBUIICHIN KOHIIEHTpAIlii i0HIB ()epyMy 3yMOBIICHE
yuacTio 3amiza B (oTocHHTE3l Ta HOro cuHepreTHyHHM e(eKTOM 3 IHTCHCUBHHM OCBITICHHSIM.
30inbIIeHHsT 0ioMacl 3a BUKOPUCTAHHS KOMIUIEKCY TPHOXBaJICHTHOTO (epyMy MOXKHA TIOSCHHTH
O1IBIIMM PO3MIpOM KJIITHH, IO MiATBEPAKYIOTh AaHi, OIepKaHi 38 BUKOPUCTAHHS JIIYMIbHUKA KIITHH
Countess 2 FL. Ockinbku crionyku ¢epyMmy BBOJMIN Yy (QOTOPEAKTOp NEPIOAMYHO, TO IIiJ| Yac
KyJIIbTUBYBaHHS BiJIOYBalOCh OKHCHEHHS JIBOBAJICHTHOI'O (epyMy KHCHEM, SKUH BUALISIIN
MikpoBonopocTi. Lle BMBae Ha npolec HaJXOKEHHS 10HIB B KIIITUHH, MEXaHI3MH SIKUX XapaKTepHi
IUTSL TPHOXBAJICHTHOTO (epyMmy.

MoxHa CTBEpKYBATH, IO JJIsI pO3pO0OKH GIOTEXHONOTIi OTPUMAHHS MiJBUIIEHOTO MPHPOCTY
Oiomacu MIKpOBOAOPOCTEH 1, BiATIOBIAHO, KOMIIOHEHTIB KIIITHH (HAIPUKIaJ, KAPOTHHOIiB) HEOOXiAHO
IiBUIIYBaTH BMICT 10HIB (epyMy B KyJIbTYpaJbHOMY CEpENOBHIII Ta 3aCTOCOBYBATH NPHUPOIHE
OCBITJICHHS Pa30M 3 OCBITJICHHSM Y€PBOHMMHU Ta CHHIMHU CBITJIOMIOAaMH.
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MO3I'OBHH B.B., BAPAH C.A., KYIIMAH O.M. (YKPATHA, KUiB)

IIPUKJIATHI ACHEKTH YTUIIBALI BIAXO/IIB TEL JJIA 3AMIHHU
KOHANININHUX MATEPIAJIIB MIHEPAJIBHOI YACTUHU
BITYMOMIHEPAJIbHUX CYMIIIENR

Hayionanvnuuii mpancnopmmuuti ynisepcumem,
01010, Yxpaina, m. Kuis, eyn. M. Omensnosuua-Ilasnenka, 1. mozgoviy@gmail.com

Absrtact. One of the ways to utilise ash and slag mixtures is to replace the mineral part of
bitumen-mineral mixtures with CHP waste as conditioning materials. However, for the use of such
materials, it should be taken into account that the particles of ash and slag mixtures have lower strength
compared to traditional aggregates for bitumen-mineral mixtures. On the basis of the conducted studies,
it is possible to ensure the required quality of bitumen-mineral mixtures using waste from CHP plants
by means of targeted adjustment of formulation and technological parameters.

3arajxbHOBIZIOMO, IIO CYTTEBE €KOJIOTiYHE HAaBaHTaKEHHS Ha TEPUTOPil YKpaiHH CTBOPEHO 30J10-
nutakoBumu Bimxogamu TEL[. Ha manuit gac y BigBamax ix HakomudeHo Oinmbre 1,5 mupa. ToH. [pu
FOMY PiBEHb YTHJIi3aIlil TAKUX MaTepiajiB 3HaXOAUTHCS Ha piBHI nume 10%. 3ycuis, HanpasieHi Ha
BUKOPHCTaHHS 30JIM Ta IUIAKIB Ja€ €KOHOMII0 MaTepiaJbHHX PECypCiB Ta BHUpINIyE MpoOieMy
3pocTaruoro 3a0pyIqHEHHS HABKOJHMIMHROrO ceperoBumia. OmHUM i3 eQeKTHBHHX IIJISAXiB
0araTOTOHHAYKHOI YTHIIi3aIlii 30J10-IIJTAKOBUX B1IX0O/IIB MOTJI0 O OyTH JOpOoXxHE OyniBHUIITBO. Ha nanmit
Yac iCHy€ 3HaYHUN 00CAT OTPUMAHUX 3apYOI’KHUX 1 BITYM3HIHHUX PE3yJIbTaTiB HAYKOBUX TOCIIKEHB 1
MPAKTHYHOTO BIIPOBA/HKEHHS MPHU OYIIBHHUIITBI 1 pEMOHTI aBTOMOOIMBHHX Aopir. OcTaHHIMU pOKaMH
TaKi poOOTH MPOIOBKYIOTHCS BITYM3HIHUMH HayKOBLSIMH 3 BAKOPUCTAHHSM PE3YJIbTaTiB O3UTUBHOTO
MPaKTUYHOTO JTOCBiy MUHYJIHMX POKiB, 3aCTOCYBaHHSIM HOBITHIX 3HaHb, TEXHOJIOTiH 1 MaTepiamiB. a
TaKOXX 3 ypaxyBaHHSIM 3MiHHU KIIIMaTy, 3pOCTaHHS IHTEHCHBHOCTI PyXY 1 TPaHCITIOPTHOTO HABaHTAKEHHSI.

B HTYVY na xadenpi mopoxHb0-OyIiBEeTbHUX MaTepiaiiB i XiMii MPOBOAMINCH MOCITIKEHHS
CTOCOBHO MOXKJIMBOCTI YaCTKOBOI 3aMiHM JIEIIIUTHUX MiHEpATbHUX CKIaJ0OBUX ac(atbTOOETOHHUX 1
0iTyMOMIHEpaTbHUX CyMIIllel Ha 30JI0ILTAKH, OTPUMaHI TiJpOBHIAICHHSM.

BpaxoByroun, 110 YaCTHHKH 30JIONIIAKOBUX CYMIIIEH MAarOTh HWXKYY MIIHICTh B MOPIBHAHHI 3
TPaaUIiHHUMH 3aTIOBHIOBaYaMHU JIJIsi OITYMOMIHEpaJIbHUX CyMIIlIeH, JI01aBald TPAHITHUHN IIeOIHb JIJIs
CTBOpEHHs Kapkacy. [Ipu nmpomy, 0a3yrounch Ha pe3yibTaTax JAOCIHiIKeHb, OTPUMaHKUX Tpodecopom
b.C PajgoBchbKMM TpM BHpILNICHHS 3aJadi NPO IIUIBHICTh YMAKOBKH BHIIAJKOBO PO3TAalIOBaHUX
HOJTI3ePHUCTUX TUCTIEPCHUX YaCTHHOK, OYyJI0 BpaxOBYBaTH, 110 00'€MHA YacTKa MIIJHOTO IIEOEHI0, TIPH
AKI 3'ABISETHCS MPOCTOPOBUI KapKac, 3laTHUH TepellaTH 30BHIIIHE BEPTUKAIbHE HaBaAHTAKEHHS,
PIBHOMIPHO pO3MO/IiIEHE 10 BCil BEpXHIH MeXi HIDKYE PO3TAIIOBAHOTO MIApy, HOBUHHA OyTH OlNIbIIe
BiJIIIOBITHOTO MTOPOTOBOTO 3HaueHHsI. 1111 3a0e31evueHHs BOIO- Ta MOPO30CTIHKOCTI acaibToOOETOHY 3
TakuX OITYMOMIHEpaJbHHX CyMIllell BHUKOPHCTOBYBAJIM BIAMOBIAHI Tifpodo0i3yroui Marepiaiu.
Po3pobiieHo psij perentyp Juisi MPaKTHYHOTO BIPOBAKEHHs. 3a OCHOBHUMH (Di3UKO-MEXaHIYHUMHU
xapaktepuctukamu (tabm. 1) Taki mMaTepiajad BiANOBiAal0OTh BUMOTaM HOPMAaTHBHUX JOKYMEHTIB:
ACTY B B.2.7-305:2015 Cymimi O6iTyMOMiHEpaJIbHI JIOPOXKHI. 3aralbHi TEXHIYHI YMOBH,
JACTY b B.2.7-119:2011 Cywmiun acdansToberonHi 1 acanbroOeTOH NTOPOXKHIA Ta aepoAPOMHHUIA.
Texniuni ymosu ta JICTY-H b B.3.2-5:2016 HacTtanoBa 3 mikBigaiiii BUOOiH MOKPUTTS HEKOPCTKOTO
JOPOKHBOT'O OJITY aBTOMOOIIBHUX JOPIr.

Tabauys 1
®DizuKko-MexXaHiuHi BJaCTUBOCTI yIIJILHEHOT 6iTyMOMiHepabLHOI cyMillli rpaHyJI0MeTPUYHOTO
TNy B i b 3 MakcuMaJbHOI0 KPYNHicTIO 3epeH 3anoBHIOBa4a 10 mm Ha 6itymi BH/I 70/130

Tun rpanynomerpii B b
Bwmict B’ soxydoro, % 7 6,3
[opwucricts, % 3,1 2,17
Bononacuuenns, % 2,14 2,99
[panuust MinHOCTI 1pH cTUcKyY, MIa, 32 Temneparypu 20°C 3,9 3,7
I'panuns MinHoCTi npu ctucky, MlIla, 3a temneparypu 50°C 1,15 0,98
Koeoiuient Bogocriiikocti/ KoediuieHT JOBroTpruBaioi BOJOCTIHKOCTI 0,92/0,99 0,97/0,85
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KRYLOW M. (POLAND, CRACOW),
POPENDA A., WISNIOWSKA E (POLAND, CZESTOCHOWA)

THE OCCURRENCE OF PER- AND POLYFLUOROALKYL (PFAS) COMPOUNDS
IN THE AQUATIC ENVIRONMENT AND METHODS OF THEIR REMOVAL

Cracow University of Technology, Faculty of Environmental Engineering and Energy,
Department of Environmental Technologies,
ul. Warszawska 24, 31-155 Cracow, Poland; malgorzata.krylow@pk.edu.pl
Czestochowa University of Technology, Faculty of Infrastructure and Environment,
Department of Sanitary Networks and Installations
ul. J.H. Dgbrowskiego 73, 42-201 Czestochowa, Poland

Abstract. EU Directive 2020/2184 of 16 December 2020 on The quality of water intended for
human consumption introduces concentration limits for organic substances that are not included in the
current Minister of Health Regulation (item 2294 of 7 December 2017) on the quality of water
intended for human consumption. Due to their widespread occurrence in the natural environment and
recognized toxicity, per- and polyfluoroalkyl substances (PFAS) are included in the directive.

Per- and polyfluoroalkyl substances (PFAS) are pervasively utilized in both industrial and
domestic products. The physicochemical properties of PFAS and their pervasive use are the primary
factors responsible for the presence of these compounds in all environmental compartments. The
majority of per- and polyfluoroalkyl compounds are estrogenic, toxic and exhibit cytotoxic properties.
These compounds are referred to as 'perennial chemicals' due to their inability to degrade under natural
conditions or the slowness of their degradation process.

This paper presents an overview of current knowledge regarding the content and transformations
of PFAS, including PFOS (perfluorooctanesulfonic acid) and PFOA (perfluorooctanoic acid) in surface
and groundwater. The contamination of surface and groundwater by per- and polyfluoroalkyl
compounds can be attributed to a number of sources, including industrial facilities such as firefighting
ranges, military bases and airports, municipal landfills and sewage treatment plants. A literature review
revealed that the concentration of PFOA and PFOS in the surface water is several times higher than the
recommended limit for drinking water (70 ng/L). As a consequence of the Stockholm Convention, the
utilization of long-chain PFAS, including PFOS and PFOA, has been diminished. In contrast, the
deployment of short-chain PFAS, such as perfluorobutanoic acid (PFBA) and perfluorobutanesulfonic
acid (PFBS), has increased markedly. Furthermore, the article offers a concise overview of the efficacy
of the current methods employed to remove these compounds from water during treatment, along with
an examination of the recent research developments in this field.
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YEPHIOK I'.B. (YKPATHA, KAM’ SIHELTb-TIOIUTLCBHKIIN)
OLIIHKA KOM®OPTHOCTI KJIMATY I OI'OJIY OIS

Kam aneywv-Ilooinecokuii Hayionanvrutl yHieepcumem imeni leana Ozienka
32300, syn. Ocieuka, 61, Kam saneyv-Ilodinbcokuil, Yrpaina, heography@kpnu.edu.ua

Abstract. The climate maps of Podolia composite for the analyses and appraisement of the
climate influence at the human organism. The maximum number of days with comfortable weather is
observed in July. The comfortable period is not only in summer, but also in autumn and spring. In
summer, there are days of hot subcomfortable and uncomfortable weather. Cool subcomfortable weather
has recurrence maxima in fall and spring.

o akTyanbHUX MPOOJIeM palioHATEHOTO BUKOPUCTAHHS IPUPOTHUX PECYPCiB HAJISKUTH aHAII3
Ta OIliHKA KJIiMaTy i HOroJu JUIs pekpearltii. 3 1iero MeTor Oyiiu NoOy10BaHi KJIIMaTHYHI KapTH, CXEMHU
PO3MOJTy COHSYHOI pajiaiii, TPHMBAJIOCTI COHSAYHOIO CSSTHHS Ta CEPEIHBbOI MIBHUAKOCTI BITPY IS
tepuropii [loximms, TepHOMiTBCHKOT Ta XMENTFHUIIBKOT 00IACTEH.

Jnst oninku crymnens ¢i3ionorigHoi KoM(OPTHOCTI KJIIMaTy BBEACHI MOHSTTS MPO €PEKTUBHY
TEeMIIeparTypy, sKa BU3HAYAE€THCSI HA OCHOBI TEMITEpaTypH i BOJIOTOCTI MOBITPS Ta MBUAKOCTI BiTpy. Ha
teputopii [loainis cepeAHbOMICSYHA BiTHOCHA BOJIOTICTH MOBITPs 3pocTae Bif 61-69% BuiTky mo 80-
90% B3MMKYy, 110 Maibke He BIUIMBA€ Ha TeIoBi yMoBU. KoM(opTHI yMOBH TyT 3ajekaTh TOJIOBHUM
YMHOM BiJI TEMIIEpaTypH MOBITPs 1 IBUAKOCTI BiTpY. BOHU BiJICYTHI, SIK TPaBUIIO, 3 )KOBTHSI O KBITCHB,
10 00OYMOBJICHO B OCHOBHOMY CHJIOIO BIiTpY. 3UMOIO MepeBaxkae ¢1abo MOpO3HA Ta MOMIPHO MOpPO3HA
Morojia, a TaKOX TepexigHa XMapHa BIEHb IMOrojna. BimiTky HaWOiMBIIy TOBTOPIOBAHICTH Ma€
MaJIOXMapHa 1 XMapHa MOMIpHO Terria i Tera noroga. [loBToproBaHiCTh XMapHOI AOMIOBOT IOTOIU Ha
3axoni [Momimns 3poctae 1o 30%, a Ha ¢XOJi 3MEHIIYeThCs 1 crocTepiraerbes a0 10-15% Bumanakis
KOM(OPTHOI TMTOMIPHO-TIOCYIITUBOI MMOTOAM 3 TeMIiieparyporo moHaa 22°C Ta NEKOMH MOXKIIHBA
cyxoBiiiHa morona (1-2%). B3umky Ha cxoxi Ilogiuis MoknuBa AMCKOMQOpPTHA CHIBHO MOpPO3HA
norojia, a Ha 3axoxi A0 50% JHIB 3 XMapHOW MOroj0K0, Bijyiuramu Ta omagamu. Ce30HHI BUAH
JiSUTBHOCTI JIFOAMHU BUMAraloTh HEOJHO3HAYHOI OLIIHKU CTYTIEHS CIIPUATIMBOCTI KIIiMaTy.

Ho reodizwvyHMX pecypciB KIIiMaTy HaJjeXaTh OCBITIEHICTh, CyMapHa Ta YJibTpadiolieToBa
pamiarisi, oOyMOBJIEHI BHCOTOIO COHIIS, CHIFOBHI TOKpHB Ta XMapHicTh. Ha Tepuropii [Tomimns
HaANOLUTBII BUCOTH COHIIS CIIOCTEPIraroThes B nonyaeHb 20-24 yepBHs (64-66°), a HaiimeHmni — 20-24
rpynsst (16-19°). TpuBaiicTh THS 3MiHIOETHCS Big 16 1 16r0.30xBui. B uepBHi 10 8§ 1 8roa.24xBui. B
rpyaHi. TpuBanicTb COHSYHOTO CsisTHHS 30umbIIyeThes Bing 1800 rogud Ha miBHOYI 10 1950 rogwn Ha
nisaHi [lomimsa, Bim 42-34 romuHuM 3a rpyaeHb 1m0 259-294 roamHn 3a nwrneHb. MakcumalibHa
MOBTOpIOBaHicT, xMapHoi moroam (8-10 GamiB) cmoctepiraetbest B rpynHi (75-81%). Y numHi
MOBTOPIOBAHICTh Takoi moroau HaiviMenina, Bij 40-43% wHa 3axoni a0 39-40% Ha cxoxi [Momims.
Cymapna coHs4Ha pamiamis 36iabmyerses Bim 4000 go 4300 MJk/M? 3 MIBHIYHOTO 3ax0[y Ha
MiBACHHMIA CXif. 3a JITHI Micslll mpsMa CoHs4HA pamiamis 3poctae Big 1200-1300 mo 1500-1700
MJIx/M? 3 iBHIYHOTO 3aX0/y Ha miBaeHHMH cxin. Ha tepuropii [loximns yasTpadionerosa pamiaris
MOCTYIIAa€ TIPOTATOM BCHOI'O POKY, a Mepioa remiorepamii TpuBae 5-6 micsauiB. ['pannuny no3y
ONPOMiHEHHS BIIITKY MOXXHa OTPUMATH B MOJNYyAEHb 3a | TOAMHY, a ONTUMAabHY 103y 32 MiBrOJUHH.
Henocraya Y® papiariii OyBae Ha MPOTATOM TPYAHS 1 CiYHsI, @ H/ITUIIOK 3 YEPBHS [0 CEPIICHb.

Ha TToxinmi MakcuMyM JTHIB 3 KOM(QOPTHOO TIOTO/I0I0 criocTepiraeThes B unHi. Kamdoprauii
nepiog OyBae He TINbKM JITOM, ale W B oceHi 1 HaBecHi. JliToM OyBalwTh JHI CHEKOTIMUBOL
cyoxomoptHoi 1 auckomdoprtHoi noroau. [IpoxomonHa cyOxomdopTHa moroga mMae MakCUMyMH
MOBTOPEHHS B OCeHi Ta BecHOw. Kynansuuii ce3oH TpuBae 70-80 mniB. OriHKa MOTOAU IS 3MMOBUX
BWJIB peKpealnii MOBHHHA BPaxOBYBATH TEIUIMH OJsr. [OMOBHUM TIOKAa3HUKOM ISl OLIHKU
JUCKOM(OPTY BBaXKAIOTh IPUBEACHY TEMIIEpaTypy MOBITPs HpW BiACYTHOCTI BITpYy, NpH SKii
TEII000MiH BiIKPUTHX YAaCTHH Tilla TaKHH K€, SIK MPH CIOJYyYEHHI MEBHOI TeMIlepaTypH HOBITPA,
HIBHJIKOCTI BITPY 1 pamiamiiiHoro 6anancy. Tak, mpuseaeHi Temneparypu mpu -10°C BiinoBigar0Th Npu
HIBHKOCTI BiTpY 4M/c - -26°C; 9 m/c - -34°C; 16 m/c - -43°C. 1151 3MMOBUX BH/IIB CIIOPTY 1 BiIIOYHHKY
Ma€ 3HAa4YEeHHS CTIMKICTh CHIMOBOTO MOKpUBY BHCOTOIO moHan 10 cm. Ha Iloxinni cmoctepiraerscs B
cepeaabomy 80-90 nHiB 3i cHirouMm mokpuBoM. Ha 3axoni Ioxmimns go 15-25% 3um OyBaroTe 6e3
CTIAKOTO CHITOBOTO TTOKpHUBY. CIIiJ BIIMITHUTH, III0 HA CAMOITOYYTTS JIF0IeH, 0COOJIUBO XBOPHX, CHIIEHO
BILTUBAIOTH 3MIHH MTOTOAM MPH IPOXOKEHH] aTMochepHUX (BPOHTIB.
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KYJIPSILIOBA K.O., TYMEHHA B.B., XJIOIIULIBKUI 0.0.,
KJIMMOBA H.A.(YKPAIHA, JHIIIPO)

EOEKTUBHICTb BUKOPUCTAHHSA TEXHOI'EHHUX BIAXOAIB SAIK
BTOPUHHOI CHPOBUHU

Ykpaincokuii oepacasnuii ynisepcumem nayx i mexnoaoziu. Haguanvno-naykosuil incmumym
Ykpaincoxuii 0eparcasnuii ximixo-mexuonociunuil ynisepcumem, npocn. Hayxku, 8, m. [{ninpo,
49005, kseniakudryashova2003@gmail.com

Abstract. The text delves into the challenges of efficient natural resource utilization and the
management of technological waste. It places particular emphasis on the significance of waste recycling,
especially of slag and ash materials, and the enrichment of mineral resources such as iron ore. The text
underscores the imperative of integrating economic, social, and environmental aspects into production
processes to ensure sustainable development. Additionally, it proposes potential solutions to existing
problems, such as developing government programs, investing in scientific research, and implementing
advanced technologies.

EdextnBHa mepepoOka TeXHOTEHHHX BIiIXOJIB Ta palliOHANFHE BHKOPHCTAHHS MiHEpaJTbHUX
pecypciB, 30KpeMa 3ajJi3HUX Py, € KIOYOBMMHU (DaKTOpaMu i 3a0€3MEUYCHHS CTaJIOr0 PO3BUTKY
cycminbcTBa. [HTEerpaliss eKOHOMIYHUX, COIIaJIbHUX Ta EKOJIOTIYHUX aCIIEKTIiB y MPOIecd BUPOOHHIITBA
Ta CIIOKUBAHHS JO3BOJIUTH 3MEHIITUTH TUCK Ha JOBKLIIS, CTBOPUTH HOBI poO0Yi MicIls Ta 3a0e3mednTn
cTabUTFHUI PO3BUTOK EKOHOMIK.

TexHOreHHI BiIX0au — aKTyaibHa npodiemMa. OCKiIbKU BEJIUKI 00'€éMHM TEXHOTEHHUX BiJXOJIB,
30KpeMa 30JI0MIIAKOBUX MarepialliB Ta MUIaKiB METANypPTriHHUX KOMOIHATIB, CTBOPIOIOTH €KOJIOTiUHI
3arpo3” Ta BUMAraloTh TEPMiHOBOTO BUPIMICHHS.

ExoHOMIiuHMI MOTEHIIad Ta eKojoriuni mnepeBard: IlepepoOka BIJIXOMIB MOXKE CTaTH
JIOJIATKOBUM JDKEPEJIOM JOXOMIB JUIS IMiJIPUEMCTB Ta CIPHUITH PO3BUTKY €KOHOMIKH. Y THIIi3allis
BIZIXOMIB JI03BOJISIE 30€perTW JOBKULISA, 3MEHIIUTH O00'€MH 3aXOpOHEHHS Ta 3HU3UTH PH3HK
3a0pyIHEHHS.

[Nepeurkoau 1yist epeKTUBHOT yTHITI3AMIT: BiCYyTHICTh Cy4acHUX TEXHOJIOTIH, HU3bKa 0013HAHICTh
MiIPUEMCTB, HEOCTATHE 3aKOHOJABCTBO Ta BUCOKI TIOYATKOBI iHBECTHIII.

Insaxu supimenns ta [loTenmian BukopuctanHs Po3poOka nepxaBHOI MporpaMu, iHBECTHIIIT B
HAYKOBI JTOCTIJDKCHHS, CTBOPECHHS CIPHUSTIMBAX YMOB JJIsl iHBECTOPIB, MOCWIICHHS KOHTPOJIIO Ta
MPOCBITHUIIbKA PoO0Ta. 30JI0ILTAKH MOXKYTh OyTH BUKOPUCTaH1 y OyIiBHUITB1, BAPOOHUIITBI [IEMEHTY,
PEKyIbTUBAIIIT 3eMEITb Ta HABITh JJI1 BUPOOHHIITBA €HEPTii.

30araueHHs 3amiza. 30araucHHS 3ai3HUX PyJa JO3BOJISE IMIJBUIIMTA KOHIICHTPAIID 3ai3a,
3HU3UTH BUTPATH Ha MOJIANIBIIY MIEPEpOOKY Ta OTPUMATH I[iHHI MOOI4HI TPOYKTH.

Icnye Gararo meronis 30araueHHs, BUOIp AKUX 3aJI€KUTH BiJl BIACTHBOCTEH PYIH.

3ami30 Ta WOro CIUIABM € OCHOBOIO ISl OaraTboX Tajy3edl NPOMHCIOBOCTI, BKIIOYAIOUH
METayprito, OyIiBHUIITBO, aBTOMOOLICOYIyBaHHS Ta eHepreTuky. [10CTIHUN pPO3BUTOK TEXHOIOTiH
30aradeHHs Ta HOBUX MaTepiajiiB Ha OCHOBI 3aJi3a.

CydJacHa TpPOMHCIOBA MisUTGHICT CTBOPIOE 3HAYHI OOCSTH TEXHOTEHHUX BIiAXONIB, SKi
CTaHOBIIAITh SIK €KOJIOTIYHY, TaK i eKOHOMIYHY IpobieMy. HepaiioHanbHe BUKOPHCTAHHS IPHUPOTHIX
pecypciB MPU3BOUTH J0 BUCHAKEHHSI POJIOBUII KOPHCHUX KOIAINH Ta 3a0py/THEHHS JOBKIJLIA.

[lepepoOka TEXHOTEHHUX BiIXOMIB € TMEPCIECKTUBHUM HANPSMOM, SIKUH JO3BOJISAE 3MEHIIUTH
HETaTVBHUU BIUTMB Ha JIOBKUIIS, OTPUMATH I[iHHI KOMIIOHCHTH Ta 3a0€3MEYHTH CTaJle TOCTaYaHHsS
peCypCiB ISl EKOHOMIKH, OCOOJIMBO B YMOBaxX BOEHHUX KOH(IIKTIB.

30araueHHs pyJI, 30KpeMa 3ajli3HUX, € HEOOXiTHIUM TMPOLECOM JUIS ITiBUIICHHS €(eKTUBHOCTI
BUKOPHUCTaHHs MiHEPaJIbHUX PECYPCiB Ta 3MEHIIIEHHS] HETaTUBHOT'O BIUIMBY Ha JOBKIJUISL. 3aCTOCYBaHHS
CY4YaCHUX TEXHOJIOTIH JI03BOJISIE ONITHMI3YBaTH IEH MPOIIeC Ta 3HU3UTH BUTPATH.

TakuM 4YWHOM, paliOHAIbHE BUKOPHCTAHHS NPUPOTHHUX pPECypciB, IepepoOKa BiIXOHiB Ta
BIOCKOHAJIECHHS! TEXHOJOTTYHUX NPOLECIB € KIOYOBMMHU (pakTopamu uisi 3a0e3MedeHHs CTajoro
PO3BUTKY CYyCIIIBCTBA.
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KVJIIU-TIEJJEHCBKA B.I, KEUVP JL.L, KATPYK I.C,,
MACIOK A.C., JJEBULILKUU B.€. (YKPAIHA, JIbBIB)

BIOJEI' PAJIABEJIbHI TOJILIAKTHIHI MATEPIAJIA SIK IHHOBAIIMHE
PIINEHHA JJUIA 3SHUKEHHA HE'ATUBHOI'O AHTPOIIOI'EHHOI'O BIIVIMBY
HA HABKOJIMIIIHE CEPEJOBUMIIE

Hayionanvnuu ynieepcumem «JIvsiscoka nonimextikay,
eyn. C. banoepu, 12, Jlveis, Ykpaina, 79013 andrii.s.masiuk@lpnu.ua

Abstract. Biodegradable composites based on polylactide modified with native starch and
epoxidized soybean oil were developed. On the basis of instrumental methods of analysis, physico-
chemical interactions between components and morphological changes in the structure of polylactide
were established. The influence of modifiers on the physico-mechanical, thermophysical and elastic-
deformation properties of polylactide was investigated. The influence of the nature and content of
additives on water absorption, chemical resistance and biodegradability of the developed composites
was revealed.

CphOrojiHi MiBUIICHUN 1HTEPEC BUKJIMKAIOTH MOJIMEPHI MaTepiaiy 13 3HI)KEHUM C€KOJIOTIYHUM
HABAaHT)KEHHS HA HABKOJMIIHE cepefoBHINe sKi 3maTHi mo Oiomerpamamii. [lomimaktun (IUUIA) e
HANOLUIBII JTOCIHIHPKCHUM Ta Ma€ 3HaYHE MPAKTUYHE 3aCTOCYBAHHS CEpPeJl TAKMX MaTepiaiiB. Y 1eh ke
gac, cepel METOAIB OTPUMaHHs MOJIMEPHOTO MaTepiany 3 HEeOOXiJHUMH BJIACTHBOCTSIMH HAHOUIBII
MOIIUPEHUMH € CTBOPEHHS MOJIMEPHUX KOMITO3WIIIHIX MaTepialiB y pe3yiabTaTi MOAu(iKyBaHHS
BUX1THOTO TIONIMepY J00aBKaMu pi3HOI npupoan. B maHiit poboTi s onepskanHs OiogerpagadenbHIX
MarepialliB BUKOPUCTOBYBaJIM KpPOXMalb — SIK aKTHMBHUI HAIOBHIOBad, peryisTop Oiomerpanaiii ta
3matHocTi [IJIA 1o rigpomizy B HAaBKOJIMIITHROMY CEPEOBHIII Ta enoKkcuaoBany coeBy onuBy (ECO) sk
rractuikaTop KOMIaTuoOLII3aTop.

Bcranosiieno, mo piBHOBaxkHe BojgonorinHaHHs [1JIA marepiaiiB € 3HaYHUM 1 CTAHOBHUTH 3,3-
4,4 % Mac, a mpoliec BOJONOTIIMHAHHS BiOyBaeThes y ABi cTafii. Po3paxoBano koedimienT nudysii
Ta €Hepriro aKTUBAIlil MPOIECiB BOIOIMOTIMHAHHS TOJUIAKTHIHUX MaTepiamiB. BusBieHo BIIHB
KOMIIOHEHTIB CHCTEMH Ha XiMiuHy cTilkicTb [IJIA xoMmo3uTiB, 30kpema, micis 13 1i6 excrio3utii B 0,5
% 15 %-my pozumnni H,SO4 TIJTA MaTepiany BiI3HAYaIOTHCS IBOCTAAIHHOIO TU(Y3iHHOI0 TOBEAIHKOIO
1 KoedinieHT HaOpsiIKaHHA 3pa3KiB cTaHOBUTH 1,0-1,5 % mac. BBeneHHs KpoXMaito Cipusie HE3HAYHOMY
3POCTaHHIO XiMIYHOi CTIHKOCTI y KHCIIOMY CepelOBHIIi, 10, WMOBIPHO, TOB'I3aHO 31 3MiHAMH B
MOpQOJIOTii MOMNIAKTHIY: 3POCTAHHSIM CTYIEHS HOTO KPHCTAIIYHOCTI Ta YHIUTBHEHHSIM CTPYKTYPH.
BcraHoBiieHo, 1110 He 3aJIe)KHO BiJl KOMIIOHEHTHOTO CKJIaay Iij yac ekcro3uilii [TJIA kommno3uris y 0,5-
5% po3uuni NaOH st Beix 3paskiB xapakTtepHa 3HauHa BTpatu Macu 20-80 % mac., 1110, O4eBUIHO,
00yMOBIICHO BWIJIyTOBYBaHHSIM HAIlOBHIOBa4Ya Ta BOJOPO3YMHHHUX MPOJYKTIB i3 KOMIIO3UTY IIiJ| HYac
Jierpajianii moaiIakTHIy y JTYKHOMY CEePEIOBHIIIL.

3a momomororo [Y-criekTpockormii BHSBICHO 3MiHM B IHTEHCHBHOCTI CMYT MOTJIMHAHHSA, LI0
MiATBEPPKYE B3aEMOJIII0 Mi>K KOMITOHEHTamu, 30kpemMa [1JIA 3 kpoxmanem Ta ECO, 1m0, oueBUIHO, €
HACITIIKOM 3MIHH CTepeoXiMil mosiMepy i GopMyBaHHS HOBUX (Di3HKO-XIMIYHHUX 3B'SI3KIB.

BimzHaueHo 3MiHy NOBEpXHEBOI TBEPAOCTi, TeruiocTiiikocTi 3a Bika 1 TepMoMmexaHIYHUX
XapaKTepUCTUK MOJIAKTUIHUX MaTepiajiiB, 30KpeMa, MaKCUMalbHi 3HaYEeHHsI IOBEPXHEBOI TBEPIOCTI
1 TEIUIOCTIHKOCTI CIIOCTEPIraroThesl JUIS 3pa3KiB 3 MakCHUMalbHUM HamnoBHeHHsM. [Ipu mpomy, Ha
TEPMOMEXaHIYHUX KPUBUX MOAN(DIKOBAHHUX 1 HATIOBHEHUX TIOUJIAKTHIHIX MaTepiajliB ClIOCTEPIraeThest
HIMNPOKE IJIaTO BUCOKOENACTHYHOCTI, L0 MOB’A3aHO 3 OCOOIMBOCTSAMH HPOLIECY OAEp>KaHHA BUPOOIB 1
K

Bcranosieno, mo Mopdororis noBepxHi 3pas3kiB nomnaktuay, [1JIA 3 5% mac. kpoxmaio Ta
TJIA 3 5% mac. kpoxmaiio i 10% mac. ECO nemMoHcTpye pi3Hi cTyneHi Oiogerpaamnii mcist BATPUMKI
B 1pyHTi. 30kpema, [IJIA mae rmagky i OZHOpIAHY MOBEPXHIO, IO CBIAYMTH MPO HOTO MiABHILEHY
KPUXKICTh. Bim3Ha4yaeThcs, 110 BBEACHHS B mojimakTui Kpoxmaimo ta ECO crpuse mprCKOPEHHIO
nporecy 6iogerpaaanii Ta Oiab1I IMTUOOKOMY i1 MPOXOHKEHHIO.

OTtpumaHi pe3yabTaTH BiAKPUBAIOTh MOXIIMBICTh CTBOPEHHS ITOJIIMEPHUX MaTepiaiiB Ta BAPOOiB
Ha IX OCHOBI, O OyIyTh MaTH 3MEHIICHUH HETaTUBHUI BIUIMB Ha HABKOJIMIIHE CEPENOBUILE IiCIL
3aKIHUCHHS IX KUTTEBOTO LIUKITY.
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KBATEPHIOK C.M., MAH/IEBYPA C.B., JIATVIIA JI.P., MAKCUMEHKO M.IL,
MUXAJIBYVYK O.B. (YKPAIHA, BIHHUILIA)

BUKOPUCTAHHA ITYYHUX BOJHO-BOJIOTHUX YI'LAb AJISA OYUIIIEHHSA
CIVIBCBKOI'OCITIOJAPCBKUX JIPEHAXKHUX BO/{

Binnuyvkuii nayionanbHuti mexHivHuil yHigepcumem
8yn. XmenvHuyvke woce,95, m. Binnuys, 21021, E-mail: kvaternuk@vntu.edu.ua

Abstract. Constructed wetlands are wastewater treatment systems that consist of one or more
treatment chambers in a facility built for wastewater treatment. Wetlands are classified into two types:
Free-surface wetlands (also known as surface-flow wetlands) closely resemble natural wetlands because
they contain aquatic plants rooted in the soil layer at the bottom of wetlands. Water flows through the
leaves and stems of plants. Subsurface flow wetlands, known as vegetated submerged bottom systems,
are unlike natural wetlands because they do not have a free water surface.

Ityuni  Bomno-OomotHi yrimms (ILIBBY) — me cucreMu oOd4MINEHHS CTIYHHUX BOJ, SKi
CKIIQIal0THCA 3 OJHi€T a00 KITBKOX OYMCHHUX KaMep y CIOpY.i, TOOYIOBaHOI ISl OYUIICHHS CTIYHUX
Boa. IIIBBY xmacugikyoThCs Ha JBa THUIH: BOAHO-OOJIOTHI YTiAMSA 3 BUTFHOIO BOJHOKO MOBEPXHEIO
(Takox BimOMi SIK BOJHO-OOJOTHI YTimasd 3 TOBEPXHEBHUM ITOTOKOM) 32 30BHIIIHIM BHTIIAIOM OyXKe
HaraayrTh IPUPOIHI BOJHO-O0NOTHI YT/, OCKUTEKE BOHH MICTSTh BOJIHI POCIIFHH, SIKi BKOPiHEHI B
nrapi IpyHTy Ha JHi BOJHO-OOJIOTHUX YTillb, 1 BOJHI MOTOKH 4epe3 JucTs i crebna pocnud. [IIBBY 3
MiJIOBEPXHEBUM IMOTOKOM a00 BiJIOMi SIK CHCTEMH 3aHYPEHOTO JIHA 3 POCIUHHICTIO HE CXOXi Ha
MPUPOIHI BOJHO-00JOTHI yTiA/s, OCKIILKA BOHM HE MalOTh BUTLHOI BOAHOI MoBepxHi. BoHH MicTATh
map cepefoBuIla (HAIpUKIAA, TPaBii, MCOK), SIKUI 3acCisTHHIA MOBITPSIHO-BOAHUMHU pociuHaMu. [Ipu
MPaBIIILHOMY TIPOEKTYBaHHI Ta €KCILTyaTallii CTiYHI BOJIU 3aJIMIIAIOTHCS i/l MOBEPXHEIO CePEIOBHINA,
TEYyTh Y KOHTAKTi 3 KOPIHHSM MOBITPSHO-BOAHUX POCIHH.

[oripureHHss SKOCTI BOAM y BOJHUX OO0 ’€KTaxX BHACTIIOK 3a0pyAHEHHS HITPOTEHHHUMH
CIIOJIyKaMM BHMAarae IOINYKYy HOBHX CIOCOOIB €KOHOMIYHO €(PEKTHMBHHMX METOIB OYMILIECHHS BOJIU.
HIBBY € npupoHiM i €eKOHOMIYHO e()EeKTHBHUAM HPOLIECOM OUYHILEHHS Ta MOKPAIIEHHS SIKOCTI BOIH 1
3MEHIIEHHS 3arajbHOi eBTpOQ)iKaui'f HIBBY BukopuctoByroThes 3 50-x pOKiB i 3a0e3medyr0Th Kpamy
OYHMCTKY Pi3HMX BUAIB CTI4HHX BOJ, TAKHMX 5K MIiCbKi CTOKH, MyHILIUIIa/IbHI CTI4HI BOH, IIPOMUCIIOBI
CTi4HI BOIH, CUIBCBKOrOCIOAAPCHKI BIAXOMHM Ta APEHAX KHCIOTHUX IIAXT, NPA LBOMY, IMITyloun
Oionoriuni, ¢i3uuHi Ta XiMiYHI IpoLecH, sIKi BiIOYBalOTbCS B NPUPOIHUX BOJHO-OOJOTHUX YTiIIsX.
BukopucTaHHS IITYYHUX BOAHO-O0JIOTHUX YTiAb Il OYMIIEHHS CTIYHUX BOZ Pi3KO 3pOCIO 3a OCTaHHI
poku. IIIBBY BBaxaloThCS EKOJOTIYHOI CHCTEMOKO [UIsl 3aMiHA TPAJWIIHHAX BTOPUHHUX Ta
TPETUHHUX MYHIIIUMAJIbHUAX Ta IPOMHUCIOBUX MPOIIECIB OYHIICHHS CTIYHUX BO/I.

IIBBY s ouMileHHS CTIiYHUX BOJ 3aMIiHWIM 3BHYaiiHI MPOLECH OYMINEHHS CTIYHUX BOJ 1
CTBOPHWIN HaaiﬁHy CHCTEMY O4YHILIEHHA Ha OCHOBI CKJIaJIHOT HpnpoaHo'l' ekocucremu. LIIBBY sk
HETpAJMUiHHA TEXHOJOTIS OYMIUCHHS CTIYHMX BOJX MAOTh BEIMKHMH IOTCHIUan y KpaiHax, IO
PO3BHBAIOTHCS, MO 3a0e3medye JCSKy IHepeBary Iepej 3BHYailHMMH, MEXaHI30BAHHMH IIPOIECaMH
OYUILEHHS 1 € EKOHOMIYHO JIOLIIEHHUM.

IIBBY HamexaTs 10 HEIIOZAaBHO MPOJACMOHCTPOBAHMX TEXHOJOTIH, SIKI MarOTh BEIHKHIA
TMOTEHIIA it epeKTUBHOTO OUMIICHHS Ta yr[paBJ'[lHHSI CTIYHMMH BOJIAMH B CLIBCBKIii MictieBocTi. IIpu
MPaBWJILHOMY MPOCKTYBaHHI Ta ekcrutyartaiii IIIBBY maroTh Benuki nepeBard mnepeia 3BHUAHHUMHU
OYUCHUMH CUCTEMaMH Yepe3 X BIJIHOCHO HU3bKY BapTICTh, JETKICTh EKCIUTyaTallii Ta 00CITyrOByBaHHSI.

BracTuBicTh BOJOOYHIIEHHS BOJHO-OOJOTHHX VTiJhb BHKOPHUCTOBYE B3a€EMO3B’SI3KM  MIX
MEBHUMH POCIAMHAMH Ta Makpo(iTaMH POCIMHHOCTI, MIKpPOOpraHi3MaMu Ta TIPYHTOM Yy
cucremMatndHoMy mnpoueci. Lle 3anexuTs Big Takux (hakTopiB, SIK NPUPOJHUN KOHTEKCT, MiCLEBUI
KJIiMat, AM3aliH MPOEKTY, THITK POCIIMH 1 MiKpoOHi QPyHKLII. Y mpoleci OUHIeHHs! pOCIUHHI Makpoditu
MOTJIMHAIOTh Pi3HI 3a0pyIHIOIOYI PEYOBHHHU 31 CTIYHHUX BOJ, HAKONMMYYIOUHM IX y CBOiX TKaHHWHAaX.
OpHOYACHO 1Ie MiATPUMYE BiAMIOBIIHE CEPeIOBULIE I POCTY MiKPOOPIaHi3MiB, SIKi BiIIrpatoTh 3HAYHY
POJIb Y BUIATICHHI 3a0pYAHIOIOUNX pedoBUH. KpiM TOro, KOPiHHS POCITUHHUX MakpoQiTiB IEPEHOCHTh
KHCEHb Yepe3 BOJly, MOKPaIIylound aepoOHi YMOBH, HEOOXIHI JIJIsl IPOIIECy OUYMIICHHS. Y pe3yibTaTi
IIUX KOMOIHOBaHMX IIPOIECIB SIKICTh CTIYHHUX BOJ IMOKPAIYETHCS, 1100 BIAMOBIAATH CTaHAApPTaM
TIOBTOPHOTO BUKOPHUCTAHHS BOJIH.

B pesymbraTi mpoBEAEHOrO MOCTiMKEHHS MOXKHA 3poOuTH BUCHOBOK, mo IIBBY narote
MOJJIUBICT 3a0€3MEUNTH HEBEJMKI IPOMaJH BJIACHUMH CHCTEMaMH OYHILIEHHS CTiYHMX Bol. llpm
BOMY TaKi TPOMa/IH, K IPaBUIIO HE MAaIOTh Ha JaHUH Yyac e)eKTUBHUX CUCTEM OUYHMIICHHS CTIYHUX BOJ
Ta HE MAKIIOYEHI IO IEHTPATi30BaHUX CUCTeM KaHamizallii. 3aranom BukopuctaHHs IIIBBY nae
MOJJIUBICTh CTBOPUTHU JCLIEHTPAI30BaHy CUCTEMY OYMIIEHHS CTIUHHMX BOJ, sIKa MEHII Bpas3jiuBa /0
HaJ3BUYAWHUX CUTYAIlIH SK ITiT 9ac BIHCHKOBHX JiH, TaK 1 y MUPHHI Jac.
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JKJIAHIOK H.B. (YKPAIHA, KUIB)

YTUIIBALIA BIJITPAIIbOBAHUX 3AJII3OBMICHHUX COPBEHTIB
HA OCHOBI MOHTMOPUWJIOHITY

Hayionanonuit mexniunuu ynieepcumem Yxpainu
«Kuiscoxuu nonimexuiunuil incmumym imeni leops Cikopcbko2o»
03056, bepecmeticokuti Ilpocnexm, 37, Kuis, Yxpaina, zhdanyukn.kpi@gmail.com

Abstract. The paper examines one of the most promising methods of processing sorbents based
on clay raw materials - high-temperature processing with the formation of ceramic materials with
increased physical and mechanical properties and high chemical resistance and resistance to leaching of
heavy metals - chromium(VI) and cobalt(II). It has been proven that at 950-1000 °C, a three-dimensional
frame is formed, which ensures strong fixation of heavy metal ions in the ceramic matrix.

VY mocnimKeHHI BUKOPUCTOBYBAIM BiANpalboBaHUK COPOSHT HA OCHOBI MIAPYBaTOTO CHUJIKATy —
MOHTMOpWJIOHITY  Yepkacekoro  pomoBuima  (YKpaiHa) 3 CTPYKTYpHOWO  (hOPMYIIOO
(Cao.12Nag.03K0.03)0.18(Al1.30Mgo.13F€0.44)1.96(S13.88Alo.12)4.0010(OH)2 - nH2 0. [ToBepxHto MiHepany
JOJATKOBO MOJM(IKYBalIM IUIIXOM HAaHECEHHS HaHOPO3MIPHOTO HYJb-BaJeHTHOro 3ainiza (nZVI).
CopOeHTH BUKOPUCTOBYBAJIH ISl BIITyYeHHs 10HIB Baskkux MetaiiB xpoM(VI) ta kobansTy(Il).

Jns yrumizamii BiampambOoBaHUX COpPOCHTIB BUKOPHCTAHO BHCOKOTEMIIEpaTypHY OOpOOKy i3
BUKOPHCTAaHHSIM KE€PaMidyHOi TEXHOJIOTIi. 3a JAHUMHU TepMIYHOTO aHami3y (puc. 1) Oyio miaTBepmKeHo,
o 3a temneparypu Buine 700 °C crioctepiraerbes pyiHHYyBaHHS KPUCTATIYHOI PEIIiITKH MiHepany i

3aJIMIIAETHCSI TUIBKH JIesIKa BIIOPSIKOBAHICTh B PO3MIILIEHH] 10HIB.
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Puc. 1. PesynbraTn TepmiuHoro ananizy copoenty: 1 — kpusa TI'; 2 — xpusa JITI'; 3 — xpusa JITA

VY inTepBani temmeparyp 850-960 °C npucyTHIN eK30TepMIiuHUI e(eKT, 110 BiANOBIAE TOYATKY
KpHcTanizallii HoBUX (a3: yrBopeHHs Mg-Al-cuitikaTy 3 meBHOO KiJIbKicTio KiniHOeHcTaTuTy (MgSiOs)
Ta YTBOPEHHS P-KpUCTOOATITY 3 HESKOI0 KiIbKicTio Kopuieputy. Ilpm Temmepatypi Bume 950 °C
BiZIOyBaeThCS 3MiHA CTPYKTYpH MiHepasly, IO NPHBOJWTH 10 BHHUKHEHHS HOBHX (pa3: KBapily,
KOPJIEPUTY, €HCTATHUTYy, MEPUKIIa3y, HIMiHeNi. TakoX yTBOPIOIOTHCS 3ali30BMICHI ()a3u — reMaTuT
(Fe203) Ta eripunit (NaxO-Fe 03-4S10,) mo niarBepmkeHo pesynbpratamu POA.

Binnpanrsoani copbenTu Oynu nmianani TepmiuHiii 00pooui (puc. 2) Ta mignaHi BUNIpoOyBaHHIM.

Puc. 2. TepMoo06po0biteHi 3pa3ku BignpaipoBanoro copbenty: 1- 950 °C; 2 - 1000 °C; 3- 1050 °C; 4 - 1100°C

3HaueHHs MIIHOCTI Ha CTUCK 3paskiB, BunajieHux mpu 950-1000 °C nepeBumrysanu 45 Mlla.
3pa3ky BUTIANICH] 3a BUIIMX TEMIEpaTyp IMOKa3alld HIDKYE 3HAYCHHS MII[HOCTi, TaK SK BiIOYIOCs
CIIy4yBaHHS KEPaMiK{ Ta yTBOPHJIACS BEJIMKA KiJIbKICTh BIAKPUTHX 1 3aKPUTUX TOP.

Y po6oTi Takoxk OyJ0 AOCHIKEHO BIUIMB HA IpollecH BUMuBaHHA 3 marpulli ioHiB Cr(VI) ta
Co(ID) mig mieto Bogu, kuciot (0,1 M HCI) ta nyris (0,1 M NaOH). [locmipkeHHs TITBEPMIH, 10
BUWJIYTOBYBAHHS 10HIB BaXKKHX METAJIB y 3pa3Kkax TepMooOpobieHux npu Temmeparypax 950-1000 °C
He niepesuirye 0,1%.

TakuM 4MHOM, YTHII3allisl BigNpalbOBaHUX COPOCHTIB MO KepaMiyHiid TEXHOJOTii Ja€ 3MOTy
MIIIHO 3ahiKCyBaTH 10HH Ba)KKMX METAJiB B CHJIIKATHIM MaTpHIl 1 HE JOMYCTHTH iX BHUIIYTOBYBaHHS
HABITh MiJT JI€I0 IOCTATHHO arpPECUBHUX CEPEIOBUII.
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CKUBA B.I1.,, TAHYYK M.M., AIOBOBA E.M. (YKPAIHA, 3ATIOPDXXX )

POJIb 3AKJIAJIIB BUILIOI OCBITH Y BIPOBA)KEHHI OCBITH JIJIA
CTAJIOT'O PO3BUTKY (OCP)

Taspiticokutl OepocasHull azpomexnoociunuil yrisepcumem imeni [mumpa Momopnozo
69063, syn. Yuisepcumemcwra, 66, m. 3anopiocoics, Yrpaina, office@tsatu.edu.ua

Abstract. Higher Education Institutions (HEIs) play a fundamental role in the implementation of
environmental education and the shift of educational paradigms within Education for Sustainable
Development (ESD). HEIs are foundational in preparing the intellectual workforce for the country's
development, as their primary functions focus on teaching, research, and the dissemination of
information. HEIs not only contribute to the training of professionals across various sectors of the
economy but also create, preserve, and transmit cultural and scientific heritage, which is essential in
shaping societal values. ESD represents a modern process of lifelong learning and is an indispensable
part of quality education.

[TpoBinHi HayKOBi Ta OCBiTHI ycTaHOBH CBIiTY pazoM 3 KOHECKO Bu3HauatoTh BUILYy OCBITY SIK
KPUTUYHO BaXIMBUH cekTop s fpocsrHeHHS LICP. 3aans mocsSTHEHHS NEBHHUX YCIHIXiB CTaBKa
poOUTHCS caMe Ha CHUCTeMY BHINOI OCBITH, JTOCATHEHHS i€l MeTH MoTpeOye HeaObWAKNX 3yCHIIb,
KpPEaTHUBHOCTI, PO3BUTKY HOBHX 3HaHb 1 PI3HOMAaHITHUX CTPATETiYHUX MiAXO0/iB, 0COOIUBO B KpaiHax 3i
c1a0KO PO3BMHEHOI0 €KOHOMIKO0. Lle Takok BUMarae moBHOI 3alIy4eHOCTI YCiX YYaCHHKIB OCBITHBOTO
nporecy. IpumiTHO, 1m0 el 3B’s30K € ABOCTOpPOHHIM (puc. 1): 3 ogHoro 6oxy 3BO e pymiitHuM
iHCTpyMeHTOM peaizanii Konremnii cranoro po3BUTKY; 3 iHIIOTO 00Ky, (DaKTHYHI €Tary JOCATHEHHS
LICP B Mexax KOHKPETHOI KpaiHM BIUIMBalOTh Ha YIPaBIiHHSI YHIBEPCHUTETOM, BHUKJIAJaHHS,
JOCIIDKEHHS Ta 3aJTy4YeHHS TPOMAaJIH.

BaxumBicTb OCBITH Ta JOCHTIHKEHB YiTKO BHOKpeMieHa B nepeiniky LICP, 3BO BinirpatoTs un He
HalBaXUIMBINIy poJib B peaiizamii uux 3aBaaHb. [Ipuxiagamu BHecky 3BO B peamizauito LICP e:
HaBYAHHS Ta BUKJIAJAHHS; HAyKOBI JIOCTI/KCHHS; BHYTPIIIHE YIPAaBIiHHS, KYJbTYPY Ta JisUIbHICTb
YHIBEPCHUTETIB B LIIOMY; KJIt040oBa poiib 3BO B cuctemi popMyBaHHS CyCHiJIBHUX LiHHOCTEH (puc.1).

PAAN
000

IlepcnexTnBu 1ist 3BO Bin focsirneHHs HeooxignicTs 3anydyenns 3BO nas
ncCp nocsirnenns LICP
CTBOpPEHHS 3pOCTAI0YOrO0 MOMUTY HA OCBITY B 3HAHHA Iarencudikamis gocsraensst LICP 3nanmsIMHy,
cdepi CTanoro po3BUTKY IHHOBAIISIMU T4 MIPAKTUYHAMH PilICHHSIMH
®DopMyBaHHS MO3UTUBHOTO IMiKY HABYAHHA [ligroroBka TenepiniHix Ta MaiiOyTHIX JigepiB
BIIMIOBITAJILHOTO YHIBEPCUTETY BripoBaxeHHs LICP
CtBOpeHHs yMOB st feMoHcTpaiiii By = JIEMOHCTPAIIIS = JlemoHcTpaliist poiiecy miATPHUMKH,
[Momryk 101aTKOBUX (hiHAHCOBHX BITJIIB BrpoBapkerHs L[CP B ynpapmiHHs, OyaeHHI
MOYKJTHBOCTEH 3BUYKH Ta CYCIUIbHI LIHHOCTI
PosnmpeHHst MOXKIIMBOCTEH CITIiBITpaIli 3 CIIIBITPALLA P03BUTOK Mi>KCEKTOPAITEHOTO JiIEPCTBA IS
30BHINIHIMH Ta BHYTPIITHIMI YIpaBiIiHHA IporiecoM gocsrHeHHs [[CP
CTEHKXOIIepamMu -
NS /'
GO ‘ALS

’\)

s

Puc.1. 3amydenicTs Ta 3anikaBICHICTh YHIBEPCHTETIB /10 BpoBapkeHHs L[CP
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SAIENKO T., DUDAR T. (UKRAINE, KYIV)

UKRAINE IS FACING ENVIRONMENTAL AND ETHICAL PROBLEMS
OF THE WORLD

National Aviation University
03058, Lubomir Huzar avenue, 1, Kyiv. Ukraine; dudar@nau.edu.ua

Abstract. It is pointed out the expediency of the transformation of the system of upbringing,
education, thinking of people, especially young people, to anticipating and predicting the future; the
confirmed role of environmental education, noospheric education for the conscious implementation of
the Laws of Nature, the provisions of the Pedagogical Constitution of Europe, the Code of New
Civilization, where awareness of the ecology of the soul, the inner world of man, the spiritual sphere in
general, leads to a harmonious, environmentally safe, nature-compliant existence and development.

After two years of war, we can say for sure, without exaggeration: Ukraine is in the center of
attention of the whole world thanks to the stability, courage, and professionalism of the soldiers of the
Armed Forces of Ukraine. The country suffers from shelling, the loss of the economy, infrastructure,
the flower of the nation - young patriots who have been defending their country from the Russian
invasion for 10 years. At the same time, Ukrainians are confident in Victory and are actively
thinking about the future! They are closely connected with Nature, aware of their place in the
Universe, created according to the program of the Creator (generating center - gecen). This network is
wave and wave Mechanics states that we are able to influence the World, manage our development by
making Choices through the definition of Goals, and harmonize our progress. The goal of the country
is to preserve itself as an element of the anthroposphere; the goal of the nation is to carry its national
idea; the goal of the elite (real) is to reflect the will of the nation, the people and their hopes, belief. The
vector of the movement will depend on the dominance of honest people devoted to the national cause.
The people of Ukraine desire justice in the distribution of natural wealth, profits, spiritual and physical
flourishing, conscious freedom, creative expression of will, an optimally modern, scientific, traditionally
balanced system of upbringing and education, health care for noospheric development with ecological
thinking, consciousness, worldview, ethics, culture in general.

Thus, Ukraine joined a new planetary process that began with the Age of Aquarius, where a new,
"spiritual person", new relations in society for the prosperity of morality and rights should be formed;
establish a new socio-cultural process with a new management mechanism, a system of political, state
power under the leadership of national highly professional elites of high culture, a new noospheric
worldview that reflects the synthesis of science and religion, which was dreamed of by the enlighteners
of the past, in particular G.S. Skovoroda and V. I. Vernadsky. On this basis, the ideas of G.S. Skovoroda
echo the teaching of V.I. Vernadsky about the noosphere and noospherogenesis, in which the
academician indicates the transformation of man into a "powerful geological force" that changes the
planet and the nearby Cosmos with the "power of thought".

A person lives in the World of waves and is, first of all, a wave structure, and only then the atomic-
molecular and carbon-oxygen structure of his biobody - the space suit of the soul. The basic law of the
wave environment (the Law of Resonance) is reflected in the ancient proverb "As you shout, you will
receive such an echo", that is, communication concerns the moral sphere, ethics - the core of human
health. At the same time, 3 strategies are implemented, based on: 1) deception, lies and violence; 2)
freedom, respect and love; 3) "reasonable egoism" - a mixed form. Currently, a critical mass of new
people is accumulating in society, after which there will be a leap to a new state and understanding of
the World. Unfortunately, modern education does not always ensure the harmonious development of the
individual, providing only professional training for specific social activities. It is spirituality that
"makes" a person a person, civilization - a humanity, educates a personality in the dimensions of a social
ideal. Higher education, in particular, should be based on the processes that will determine the image of
the 21st century: globalization, ethno-renaissance, digitalization, the development of qualitatively new
technologies, the formation of a world culture: reasonable limitation of consumption and mechanization.
Noospheric education should form such consciousness, thinking, worldview, which will contribute
to the transition of the individual and society to a new level of existence.
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SILUIINH 51.P., KAMJJAHOBCBKA 0.0. (YKPATHA, JIbBIB)

EKOJIOI'TYHA 3bAJIAHCOBAHICTbD TA IHK/IIO3UBHICTb MICBKOI'O
IMPOCTOPY HA IPUKJIAAI M. MIOHXEH (HIMEYYHHA)

Hayionanonuii ynisepcumem «JIvgiecvka nonimexnikay
79013, eyn. C.banoepu, 12, Jlvsis, Ykpaina, Yaryna.Yatsyshyn.AR.2024@lpnu.ua;,
olena.o.kaidanovska@lpnu.ua

Abstract. Modern urban planning concepts integrate ecological and social functions, as
exemplified by the district along Ruth-Drexel-Strae in Munich, Germany. In this area, biodiversity
zones have been preserved, and eco-efficient solutions such as solar panels and underground parking
have been implemented. A key feature is the preservation of natural conditions to support the
development of local flora and fauna. This is an example of integrating sustainable development with
architectural solutions for the harmonious coexistence of humans and nature.

VY NOBOEHHOMY BiTHOBJEHHI MiCbKOI iH(QPACTPYyKTypu YKpaiHH BaKIMBUM € BpaxyBaHHS
MPOTPECUBHUX CBITOBUX TEHACHIII MPOEKTYBAHHS Ta IU3aiiHYy TPOMAICBKUX Ta XKHUTIOBUX MPOCTOPIB,
30KpeMa y OHOBJICHHI 03€JIEHCHUX TepUTOpii. 3anadero (axiBLiB € HAMOBHEHICTh 3€JIEHUX MIPOCTOPIiB
3MicToM Ta (yHKLI€0, 3a0e3MeueH s MIIOXiIHOI JOCTYIHOCTI JUIsl MEIIKaHLiB MicTa. Baxnusa posb
3€JIeHNX HacCaJLKEHb y 3AaTHOCTI MiATPUMYBATH MPOBITPIOBAHHS MiChKOi 3a0y10BU. MicbKHIA MTPOCTIp
TIOBUHEH CTBOPIOBATH YMOBH JJISI TOIIMPEHHSI CBiIOMOTO TPUPOJOKOPUCTYBAHHS Ta EKOJIOTiYHOL
OCBITH.

CyuacHi KOHIEMIil pO3BUTKY MICBKUX TEPUTOPIH TOEMHYIOTh pi3HOMaHITHI (QyHKIIT.
[MpuknamoM cydacHOTO TJIaHYBaHHSI € HOBHI paiioH micta Mronxen (HimeuunHa), 110 3HaXOJUTHCS
B310BXK Bymuui Ruth-Drexel-Strafle. XapakrepHoro 0coOJMBICTIO € HH3BKOIOBEpXOBa 3a0yI0Ba,
rapMOHINHO 1HTErpOBaHa 13 3eJICHO0 30HOI IPOMAJICHKUX MPOCTOPIB. (puc.1).

Puc. 1. Teputopis nocnimkens (Mronxen, Himeuunna):
a - 3araJbHUM I1aH TepuTopii gocmimkens (GpoTo 3 Binkputoro pecypcy Google Map);
0 — IUTSYMI MaiiJaHuUK 3 NPUPOAHIX MaTepianiB ($hoTo aBTOpa);
B — TPOTYapH 3 BpaxyBaHHAM noTped iHkimro3ii (poTo aBTOpa);
1, 3 — 30HM 30epekeHHs 610pI3HOMAHITTS; 2 - ANTAYUI MalIaHINK 3 IPUPOAHIX MaTepialiB.

OCOO0JMBICTIO TOCII/PKYBAHOI TEPHUTOPIi € HasABHICTh HEIOTOPKAHMX 30H JJISI PO3BUTKY
Oiopi3HOMaHITTS, o3HaYeHUX Hudpamu 113 Ha puc. la. 3aBasKK TaKOMY PIIICHHIO, HA 1[Il TEpUTOPIl
OyB 3adikcoBanmuii [lsgren OinmocniHHui (Dendrocopos leucotos) Ta okpemi 3emuoBonHI. [lopyd
po3ramoBana iHdopMaliiiHa Tabauusg 3 JOBIAKOBUM MaTepiajloM NMPO TBAPUHHHUN CBIT Ta POCIHHHU.
Bapro 3a3HauuTH, 110 B JaHid 30HI JepeBa Ta Kylli He OOpi3alOThCs, a TpaBa HE 3ICTPUTAETHCS
MYHIIUTIAJIBHUMH CITy:kO0amu. Takok 10 eKoe()eKTHBHHX 3aXOJIiB JKUTIOBOTO KOMIUIEKCY HaJeXaTh
COHSIYHI TTAHEeJI Ha JaxaX i CTBOPEHI YMOBH JUIS PO3IIIJIBHOTO COPTYBAHHS CMITTS.

[IpuHIKIIOM ITi€T TEpUTOPIT € BUIbHI BiJl TPAHCIIOPTY IPOCTOPH, 3aBASKH IMIA3EMHOMY HapKiHTY
JUTSE MEIIKAHINB Ta JOJaTKOBHM IAapKOMICIIIM JUIS TOCTeH. YCi TepUTOpii amanToBaHi A 1HKIFO3i1
pi3HHX KaTeropiii HaceneHHs. KOXeH eTanm CTBOPEHHS JKHTIOBOTO KOMIUICKCY Y3TOJDKYBaBCS 3
MaiOyTHIMY MEIIKaHISIMH, 30epirarouu IUTICHY apXiTeKTypHY KoHIuemmito. 1{ei kuTtnoBuit Macus €
NPUKIIAIOM apXiTEKTYPHOTO PIllIeHHS, 110 BPaXOBY€E CYCIIbHI Ta MPHUPOJHI MOTPeOU ¥ BiJIMOBIIae
NPUHLUIIAM CTaJIOr0 PO3BUTKY.
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BOBRO N. (UKRAINE, SWITZERLAND)
DIGITAL UNIVERSITY IN THE CONTEXT OF SUSTAINABLE DEVELOPMENT

Private higher education institution "European University"
03115, Academician Vernadsky br., 16-B, Kyiv, Ukraine; nataliabobro787@gmail.com

Abstract. The article considers the strategic role of universities in implementing the principles of
sustainable development through the integration of digital technologies. The main focus is on five key
concepts of a sustainable university, including environmental safety, rational use of resources,
inclusiveness, and cultural diversity. It is established that the digital university helps to optimize
educational processes and reduce environmental impact while expanding access to education and
improving the quality of training to meet global challenges.

Universities play a strategic role in implementing the principles of sustainable development, in
particular through the active integration of digital technologies into their curricula. The main elements
of a sustainable university, i.e. a university operating on the principles of sustainable development, are
five interrelated concepts: environmental safety through green initiatives, rational use of resources
within a smart university, support for a healthy lifestyle, preservation and development of cultural and
social diversity, and management of historical and cultural heritage.

A digital university is able to effectively integrate key concepts of sustainable development,
providing wide access to knowledge and resources through the use of modern technologies. The
introduction of digital tools will help to optimize important processes such as energy conservation,
resource management, and automation of administrative operations, which not only increases the
efficiency of the university but also reduces its environmental footprint by reducing energy and resource
consumption.

It is important to note that one of the key advantages of a digital university in the modern world
is the ability to expand opportunities for inclusive and equitable access to education. Digital platforms
facilitate the integration of students from different cultural, social, and economic backgrounds,
eliminating barriers caused by geographical distances. As a result, universities are able to effectively
implement the concept of social diversity, developing an inclusive educational environment that meets
the modern challenges of globalization.

Digital educational platforms can also contribute to the formation of new models of learning and
professional development that meet the current needs of the labor market and the requirements of
sustainable development. The integration of innovative educational technologies, such as artificial
intelligence, big data analysis, and adaptive learning, will help prepare students for future challenges
related to solving global environmental and social problems. Thanks to these approaches, the digital
university will contribute to the growth of the quality of education and improve the level of professional
training,.

It is important that university management on the basis of sustainable development involves not
only the implementation of environmental and digital initiatives but also a change in approaches to
management and development strategy. Thus, universities that follow the principles of social and
environmental responsibility contribute to improving the quality of life of society through active
participation in solving social and environmental problems. This includes, in particular, contributing to
the achievement of the UN Sustainable Development Goals (SDGs), which cover such aspects as
inclusion, gender equality, education for all, and environmental protection.

So, today, a digital university is not only a tool for modernizing the educational process but also
an important platform for implementing the principles of sustainable development. It can not only
improve the quality of education and reduce environmental impact, but also create conditions for
sustainable economic growth, social equality, and environmental sustainability. By integrating digital
tools and innovations, such a university becomes an important participant in the global processes of
society transformation, ensuring the training of new generations that will be able to meet the current
challenges of sustainable development.
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XPYTBEA B.O., KPFOKOBCBHKA J1.1., HOJIIOXOBUY T.0. (YKPAIHA, KUIB)

YAOCKOHAJIEHHSA BIIPOBA/’KEHHSA EJIEMEHTIB CTAJIOI'O
PO3BUTKY B CUCTEMI BUIIIOI OCBITA

Hayionanonuu mpancnopmuuii ynisepcumem
01010, syn. M. Omensanosuua-Ilasnenxa, 1, Kuis, Yrpaina, general@ntu.edu.ua

Abstract. The relevance of the topic of sustainable development in the system of higher education
was considered. Emphasis is placed on the need to develop environmental responsibility, financial
literacy and the habit of rational use of natural resources in the younger generation. The importance of
integrating elements of sustainable development into education for the formation of critical thinking and
a responsible attitude towards nature is substantiated. The experience of Ukrainian and foreign higher
education institutions in implementing the principles of sustainable development through energy-
efficient technologies, the development of green transport, and research activities was analyzed.

BrnipoBakeHHS CTaIoro po3BUTKY € aKTyaJIbHUM IMUTaHHAM HE JIUIIE B YKpaiHi, alie i B yChbOMY
CydyacHOMY CBiTi. JIFOJICTBO TMOCTIHO CTHKA€ThCA 3 YHCICHHHMMH NpOOJieMaMH B COIliaJIbHIH,
EKOHOMIUHIH Ta exonoriuHiil chepax. [lepea MaiiOyTHIM MOKONIHHSAM TOCTae 0araTo MepeuIKo]| Ha
NUIAXY 10 TAPMOHIHHOTO PO3BHUTKY CYCHIIBCTBA. TOMY MOJIOAb HEOOXITHO MPUBYATH 10 €KOJIOTigHOL
BiJIMIOBiIaTBHOCTI, (hiHAHCOBOT IPaMOTHOCTI Ta /IO PaIliOHATBHOTO BUKOPHUCTAHHS MIPUPOTHUX PECYPCiB.
BripoBaKeHHs €IeMEHTIB CTAJIOTO PO3BHUTKY Y BUILY OCBITy CIIPHATUME OTPUMAHHIO MEBHUX 3HAHb 1
HaBHYOK B MOJIOJIOTO MOKOJIIHHSI KPUTHYHOT'O MHUCJICHHS, BIIOBINAIbHOCTI, OEPEKHOTO CTaBJICHHS 10
HPUPOJHUX PECYPCIB, a TAKOXK, 3 IKUMH BOHH 3MOXKYTh OyAyBaTH cTaie Maiil0yTHe. BuBueHHs muTaHHS
1IOI0 BMIPOBAPKEHHS MPUHIMIIB CTAJOTO PO3BUTKY B CHCTEMY YHIBEPCUTETY 3allUIIAETHCS
aKTyaJbHUM Ta OTPeOy€ AOCIiIKEHHS.

[IpoBeneHwmii aHai3 MIXKHAPOIHOTO Ta BITYU3HSHOTO JIOCBITY IEMOHCTPYE YCHINIHY 1HTETpaIlito
MIPHUHILIMIIIB CTAIIOTO PO3BHUTKY B OCBITHIH MpoIIec, JOCTITHAIBKY AisUTEHICTh Ta YIPaBIiHCHKI PAKTHKH.
BaxMBUM €JIEMEHTOM € IIMPOKE 3aJlyudeHHS CTEUKXOJICPIB, MDKIMCIUIUIIHAPHUN MiAXiA 10
JIOCHI/DKEHB, a TAKOXK MPO30PIiCTh Ta MOMYJApHU3aLis CTaTuX NpakTuk. HaBuanpHUX 3akianiB YKpaiHnu
aKTHBHO BIPOBA/DKYIOTH NPHHIMIT CTAJIOTO PO3BUTKY Y CBOKO TiSUTBHICTH, CIIPUSIOUN (POPMYBaHHIO
SKICHOTO Ta CIIPaBeUIMBOTO OCBITHHOTO CEPEJOBUINA Ta PO3BUTKY JIFOJCHKOTO KalliTally BHCOKOTO
piBHS, 30KpeMa KOPUCTYIOUHCH JOCBIZIOM 1 JIOTIOMOTOIO iHO3eMHHMX mHapTHepiB. JlocBin iHO3eMHHX
YHIBEPCHUTETIB CIy)XaTh TNPHUKIAJOM ISl YKPaiHCBKUMX 3aKJIaJIiB BHUILNOI OCBITH, IiJAKPECIIOIOYH
BaYIMBICTh CHCTEMHOIO MIIXOAY IO CTAJIOr0 PO3BUTKY Ta IHTErpallii €KOJOTiYHHUX, COIabHUX 1
E€KOHOMIYHHX aCIeKTIiB Y CBOIO JIisSUTBHICTb.

Ha mepuiomy erani gociikeHb 100 BIPOBA/KEHHS €JIEMEHTIB CTaJOr0 PO3BHTKY B CUCTEMY
BUIIOi OCBITH YHIBEPCHTETYy 3allpONIOHOBAHO IPOBE/ICHHS aHKETYBaHHs 3100yBadiB, SKE JIONMOMOXKE
BU3HAYCHHIO ICHYIOUOTO CTaHy 1X 0013HAHOCTI 3 TUTAaHb CTAJIOr0 PO3BUTKY Ta CIIPUSITUME PO3POOJICHHIO
KOHKPETHHX PEKOMEHJAI]l 100 BAOCKOHAIEHHS HOPMAaTHBHO-NPABOBOI 0a3W, MiIBUIIEHHIO PiBHS
00i3HAHOCTI Ta KOMIIETEHIIi BUKJIa/laviB, CTYJCHTIB Ta CIiBPOOITHUKIB, MOKPAILICHHIO MaTepialbHO-
TEXHIYHOT 0a3¥ YHIBEPCUTETY, a TAKOK PO3IIUPEHHIO CITIBIIPAIli 3 IHITUMH 3aI[iKaBICHAMH CTOPOHAMH.
BaxmBumu 3ax0/1aMu € BIPOBAKEHHS HEProeeKTUBHIX TEXHOJIOTIH, pallioHaAIbHE BHKOPUCTAHHS
NPUPOAHUX PECypCiB, CTUMYJIIOBAaHHS PO3BUTKY 3€JICHOIO TPAHCIOPTY Ta aKTUBIi3allis HAYKOBO-
JIOCITI THUIIBKOT isSUTBHOCTI y chepi CTaioro po3BUTKY.

CroinpHa po0OTa CTYACHTIB, BHUKIAJaviB Ta aJMIHICTpallii, a TaKOX TICHa CHiBOpalsd 3
JepKaBHUMH OpraHaMu, Oi3HECOM Ta TPOMAaJACHKMMHU OpTaHi3alisiMHM, € 3alOpPYKOI YCHIIIHOTO
BIIPOBA/DKCHHS MIPUHIMIIB CTAIOTO PO3BUTKY B OCBITHIO CHUCTEMY yHiBepcHTeTiB. Takuii migxin He
JIMIII MTiIBUIIHUTh €KOJIOTTYHY CBIIOMICTh YHIBEPCUTETCHKOI CIJILHOTH, ajie i cripusiTuMe GOpMyBaHHIO
MO3UTUBHOTO IMIJUKY SIK COLIalIbHO BiANOBIAJILHOTO 3aKjagy BWIIOI OCBITH, 3AaTHOTO BIUIMBAaTH Ha
CTaJIMi PO3BUTOK CYCHIIBCTBA B L1JIOMY.

OTxe, 3anpONOHOBAHMN TIJIX1Jl [0JI0 BIPOBA/PKEHHSI €JIEMEHTIB CTATOT0 PO3BUTKY B CHCTEMY
BHUIIO1 OCBITH YHIBEPCHUTETY CHPUATHME 0013HAHOCTI 3100yBaviB OCBITH 3 MUTaHb CTAJIOTO PO3BUTKY Ta
O1NTBII 3aIiKaBICHUMHU Y TOMY, 00 BIIPOBAIXKYBAaTH HOT'O €IEMEHTH y CBO€E TOBCSIKACHHE KHUTTS, L0 B
CBOIO Yepry HabJIKae CyCHiIBCTBO 0 JOCSTHEHHS LJIEH CTAIOro PO3BUTKY.
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01062 Dresden, Germany, markus.ahnert@tu-dresden.de

Problem description

Teaching involves different levels of complexity. Simple facts can be explained directly and communi-
cated verbally. This can be supported by simple visualisations, such as slides and presentations. As soon
as the content becomes more complex, other educational methods can be used. In these cases in
particular, direct and individual student engagement with the subject matter is more likely ensure
learning success. This also applies to contexts that play a significant role in the field of urban water
management.

Various software tools can be used for this purpose, such as simulation programmes or material flow
balances. Most of these tools are subject to a licence fee, require a special installation or can only be
used in computer university labs. A PC or notebook is often a prerequisite. All of this makes it difficult
for students to easily access and use the tools.

Digital extensions in urban water management university education
The problems described can be solved by using open

source software in general and scripting languages in Client User
particular. The use of specialised software is not
recommended, especially for getting started with
dynamic simulation topics, but rather distracts from the
actual focus of learning. Therefore, tools that actually
support the learning experience should be used. These
include scripting languages such as Python or R (to
name but a few). These languages are easy to use and
at the same time offer a wide range of possibilities for
a variety of educational applications.

A special feature is that they can be used not only Remote server

locally on your own computer, but also for developing
web applications. These are platform independent and
can be used regardless of the device (e.g. smartphone
or tablet). By hosting them on a server (either locally or in the cloud; see Fig. 1), the application can be
used by many students at the same time, at any time of day and from any location with internet access.

Figure 1: scheme of app deployment and use on
local or remote server

Practical example

A possible application scenario is illustrated below using the example
of modelling biodegradation in a batch reactor. Text (markup language)
The model is based on a system of differential equations. It is difficult
to convey the complexity of the subject to students with a purely verbal ’
explanation of the equations. The direct insights that can be gained are
also rather limited. It would be possible to use a simulation programme. | [ WA ER SRS
However, this requires not only installation but also an introduction to ’

the software. This can distract from the actual learning task. These

disadvantages can be avoided by a combination of content-based

explanation and direct dynamic calculation in a web-based tool. The

scripting language R (R Core Team 2024) is used for this example. The Quarto document
code is written in the special structure of a Quarto document (Allaire et Figure 2: structure of a Quarto
al. 2022; see Figure 2). This document combines descriptive text,  document as base of a web app

images, videos and the actual code. This document can be stored and
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used directly as a standalone web
application on your own computer as a
local server or in a cloud repository. The
shiny library (Chang et al. 2024) available
in R is used for this purpose.

The example application shown in Figure
3 can be found at
https://swwdigit.de/BATCH/. At the top
of the application, which can be accessed
in a browser without installing any
additional  software, there 1is an
explanation of the following calculations
and visualisations.

The model parameters can be actively
changed and the effects directly evaluated.
In this case, the model parameters must be
adjusted manually to achieve the best
possible agreement with the measured
values. The entire document is only 145
lines long and includes the model code and
visualisation as well as the full text. This
means that the document can not only be
used directly as an application, but can
also be analysed in source code if required
or if there is interest in learning how to
create such applications.

The use of such applications in university
teaching is conceivable across the
curriculum. Complex relationships can be
taught in a practical way in undergraduate
lectures. They can also be easily used for
self-study, with appropriate introduction
and explanation.

In more advanced courses, the theory
behind biological or chemical processes
can be explained in detail by jointly
creating the apps. Finally, the
development of new models can be
integrated into traditional teaching.

Conclusions and Outlook
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Calibration of a batch experiment with activated
sludge and some subtrate addition

Markus Annert, Dresden University of Technology. Institute for Urban Water Managsment
‘markus ahnert @tu-dresden de dresden
dresden.de))

System description
A batch reactor is. filled with activated sludge At different imes some readily biodegradable substrate 1s added The orygen uptake rate.
OUR was measured until all substrate 18 uthsed Below you find the model parameters and itial states Try 1o calibrate this model
manuaidly
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Model practice

The following parameters and initial states can be used 1o modify the model results. Try to find the sensitive parameters and get & good
model fit
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This plots show the dynamics of all state varisbles of the model. Remark: The oxygen is anly modsiied for OUR calculstion and the state
varisble SO shows accumuisted consumed cxygen.

so

Figure 3: example of a web app with description text, pictures
and dynamic diagrams with real time calculation based on
parameter modifications

This example shows the possibilities of

using web-based tools to support teaching in the field of urban water management. The application in
other subject areas is easily possible. The barrier to use is estimated to be very low. The low technical
hurdles mean that even less IT-oriented students and lecturers can use the tool.
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Abstract. Sustainable development is impossible without «greening» education, shaping
environmental awareness, gaining both theoretical knowledge and practical skills. Such competences
are necessary to be developed throughout life. Master's degree is aimed at deepening students'
knowledge and making it hands-on and relevant for the jobs. The abstract provides examples of activities
used in the process of studying the subject «Sustainable Development and Environmental Educationy
of the educational programme «Ecology».

Exomnoriuny 6e3meKky CyCHibcTBa TICHO IOB’SI3YIOTh 3 PIBHEM OCBIY€HOCTi, KyJIBTYpH Ta
BHUXOBaHHs. [ J100abHI €KOJIOTI4HI IPOOJIEMH Y CBITi CIOHYKAJIH A0 HporosolneHHs CTpaTerii cTajioro
po3Butky (Koudepenmiss OOH 3 HaBKOIMIIHBOTO cepenoBHINa i po3BUTKY B Pio-me-XKanetipo, 1992).
Cranmif poO3BHTOK HEOOXITHO pO3TMANaTH SK TPOIEC Y3TO/KEHHS 1 TapMOHI3amii CcomiaibHOI,
E€KOHOMIYHOI Ta EKOJIOTIYHOI CKJIaJOBUX 3 METOI0 3aJOBOJICHHsS TOTped cydacHHX i MalOyTHIX
nokomiHb. Y pamkax KoHmenmii crajoro po3BUTKY peani3ylOThCSl OCHOBHI HampsiMH Cy4acHOI
exonoriyHoi momituku Ykpaian go 2030 poxy. Y BepecHi 2017 poxy ypsinm YKpaiHu TpencTaBUB
HarionansHy monosins «Llini ctanoro po3BUTKy: YKpaina», ne Oyio 3aaekiapoBano 17 rioOanbHHX
el 3 ypaxyBaHHsM clieli]iKu HalliOHANBHOTO pO3BUTKY. CTEpiKeHb, SIKUI MPOXOJUTh Yepes yci i
— sxicHa ocsita (Llinp 4), — me iHCTpYMEHT, SIKWH JO3BOJISIE BIPOBAKYBATH B JKHUTTS 1HII I
YkpalHChKe CYCITIITECTBO BUCYBa€ HOBI BUMOTH JIO Cy9acHOI OCBITH, OCKLIBKH IMTOTPEOYE 0COOMCTOCTEH,
3JaTHUX CAMOCTIMHO pO3B’S3yBaTd PIi3HOTO PoAy MpoOJieMH, MpUAMATH BiAMOBIAaJbHI PIMICHHS Y
CUTYyaIlisX BUOOPY, CHiBIpairoBaty 3 iHmMMU. CaMe sSKiCHa OCBITa MOXE HaJaTH IHCTPyMEHTapii i
MEXaHi3M IePexXo/y /10 CTAIOr0 PO3BUTKY CYCIIIbCTBA.

ExonoriuHa ocBiTa y BUIIIii mIKoJi Mae OyTH AudepeHIiioBaHOI0, Pi3HOIIIAHOBOIO, BPaXOBYBAaTH
noTpedu 0COOMCTOCTI, perioHy, JAepkaBu Ta CBITy. HalieeKTHBHINIOW € 3MilllaHa MOJIENb, y SKIii
EKOJIOT1YHUI 3MICT HEOOXiIHO TPEACTABIATH y KOXHIN HaBYANBHIN AMCIMWILTIHI, CITEI[iali30BaHUX
Kypcax, BAXOBHHX MIPUPOJIOOXOPOHHUX 3aX0/aX TOILIO.

BignoBigHo 10  ocBiTHBO-po(eciiiHOl mporpamMu  MIATOTOBKH — 3400yBadiB  JPYroro
(MmaricTepchkoro) piBHs BUIIOi ocBiTH crierianbHOcTi 101 «Exonoris» y JIbBiBcbkOMy HalliOHAITEHOMY
yHiBepcuTeTi iMeHi IBana @panka Ha kadeapi exoorii 6ionorigHOro (haKyIbTETy CTYJEHTH BUBYAIOTh
HOPMAaTUBHY HaBYAJIbHY AUCHUILTIHY «CTauii PO3BUTOK 1 €KOOCBITHS isIbHICTEY». 3MICT TUCIUILTIHU
PO3pO0JICHO TaKUM YMHOM, 1100 HajaTH 3100yBauaM HEOOXI/IHI 3HAHHS TOJIOBHHMX 3acaj KOHIISIIIIT,
IiJIeH 1 IPUHIIAIIIB CTAIIOTO PO3BUTKY, IMIXOMAIB 1 CIIOCO0IB MEPEX0 Iy IO CTAIOTO PO3BUTKY Y CBITOBIM
NpakTUIl Ta B YKpaiHi, a TAKOX METOJIiB, 3ac0o0iB i ()opM Opranizailii eKOOCBITHBOI JisSUTBHOCTI JIJIs
(dopMyBaHHS EKOJIOTIYHOT CBIJIOMOCTI MOJIOJIOTO TIOKOJIIHHS, 3HAHHS IPO EKOJIOTIYHY OCBITY K
IHCTpYMEHT IJisl IPUHHATTS pilieHb, (OPMYBaHHS €KOJOTIYHOTO CBITOTJISNY 1 MOTHBaWii 10 Al B
1HTepecax CTajJoro PO3BUTKY JUIsl 30€peKeHHs TOBKIJUIA.

3100yBayi OCBITH HAOYBAIOTh KOMIIETEHTHOCTEH 3HAXOUTH HOBI TBOPYI IMiIXO/H 10 BUPIIICHHS
npodeciiHuX 3aBIaHb, MpoOJIeM B3a€MOJii JIOAWHM 1 JOBKULISA 3TiAHO 3 MPUHLHUIIAMH CTajoro
PO3BHUTKY Ha IJ100aIbHOMY, PETiIOHAIIEHOMY 1 JIOKAJTbHOMY PiBHSX; YCBIIOMJICHHS II100aNbHUX (Y TOMY
YHCIIl €KOJIOTIYHUX) MPOOJIeM JIFOCTBA i MOKITMBOCTEH BIIACHOT y4yacTi y TX po3B's3aHHI; YCBIIOMIICHHS
BaXKITMBOCTI €KOJIOTIYHOT KYJIbTYPH JIJISl TAPMOHIHHOTO PO3BUTKY CYCIIJILCTBA Ta OCOOUCTOCT!I.

OTxe, eKkoJoriyHa OCBiTa JUIsI CTaJOr0 PO3BUTKY Ma€ Ha METI BHUXOBATH OCOOHCTICTD,
30pi€EHTOBaHY Ha CUCTEMY €KOJIOTIYHMX I[IHHOCTEH, sika BMi€ IpUIMaTH PillIeHHS 1 IiATH B iHTepecax
30epeIKEHHS JTOBKIJLIS.
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POJIb EKOJIOTTYHOI'O MAPKETHUHI'Y Y IPOCYBAHHI
OPI'AHIYHOI MPOAYKIIII B YKPATHI

Hayionanvnuu ynieepcumem imeni leana @panka
79000, eéyn. Ynieepcumemcowka, 1, Jlveis, Yrpaina, sv.petrovskyi@gmail.com

Abstract. The knowledge about organic products and the general values of the target audience
was found out. The benefits of environmental certification and labelling are highlighted.

OCHOBHA MeTa €KOJIOTIYHOIO MApKETHHIY — IMPOCYBATH MPOJYKTH YU MOCIYTH, SIKi CIPHUSIOTH
OXOpOHI JIOBKIJUIS Ta CYCIIIIBHOTO 0J1aromoaydds, 1 TPy bOMY CTBOPIOBATH KOHKYPEHTHI ITepeBary IJIst
Openay. Sk BijoMo, YacTka OpPraHiYHHMX MPOJYKTIB HA PUHKY Ykpainu He nepeBuirye 0,1 %. s
MOPIBHSHHS, HA aMEPUKAaHCHKOT'0 pUHKY — 3 % BiJ 3araJibHOro 00cCAry, a B €BpONEHChKUX KpaiHax — 1—
7 %. 3a pganumu pociipkeHHS €Bpobapomerpy y 2016 poui 26% eBpomneicbKHX BHPOOHHKIB
MPONOHYBAJIU €KOJOT1YHO cepTr(iKOBaHi TOBApH i mociayru, a 77% croxuBadiB OyJau rOTOBI IUVIATUTH
OinbIlie 32 HUX, SIKIIO BOHM MAaTUMYTh BiINOBIOHMH cepTu(ikaT i MapKyBaHHS. Y Mipy iHTerpamii
YkpaiHH /0 €BPONEHCHKOi CITIJIPHOTH, PO3BUTKY EKOJIOTIYHOI CBIZJOMOCTI CITOKHMBad4iB Oyze
MOCWITIOBATUCH YCBIZIOMJIGHHSI POJIi €KOJOTTYHOTO MAapKETHHTY, SK iHCTPYMEHTY MiJBHIICHHS PiBHS
EKOJIOT19HOI Oe3meKH.

KnrouoBumMu ipobiieMaMu PO3BUTKY PUHKY OPraHigyHOI MPOAYKIIT 3aIHIIAI0THCS HU3bKUI PIBCHD
MOIH(GOPMOBAHOCTI IIILOBUX CIIOXKMBAYiB 1 BIJICYTHICTh TapaHTii BHUCOKOi SKOCTI OpraHIYHHUX
MPOAYKTIB Xap4yBaHHS B MICIX HPOJAXKy, HE3BAXKAIOUH Ha MOITYJISIPU3ALII0 3J0POBOI0 CIIOCO0Y KUTTS
Ta Xap4yyBaHHS B Cy4yaCHOMY CYCHUIbCTBi. L[t0 IyMKy MiATBEp/UKYIOTH MPOBEACHI MapKETHHIOBI
pocmimkennsa. Y pocmimkeHHsx I'C «OpranidHa iHimiatuBa» y TpaBHlI 2024 poKy KIIOUOBHMH
LIHHOCTAMU € ciM’a y 72%, MIOIsSHICTb, 30POB’s, IiTH 1 poauHa — o 64% onuranux. TypOora mpo
JOBKIUIISA HAJICKUATD IO APYTOPSIHUX IIIHHOCTEH 1 CTAHOBUTH 39% Ha piBHI 3 MaTpioTH3MOM. Y TpeHIl
3aJTMINAIOTHCS 3J0POBHI CIOCIO KUTTS 1 XapuoBa MOBEIHKA — OJIMH 3 FOJIOBHHMX HOTo MposBiB. Maiixke
MOJIOBMHA IUTFOBOI ayIUTOpii CTabiIbHO NEKJapye, Mo JOTpUMYEThes oro (47%). Haltwacrime me
MPOSIBIISIETECST B MPABUILHOMY xapuyBaHHI (66%), akTHBHOMY croco0i skuTTs (66%), BiACYTHOCTI
IIKIJIMBAX 3BHUOK (62%), BiAMOBI BijI «HE30pOBUX MPOAYKTiB» (54%). He moTpumMytoThCs 310pOBOTO
crroco0y xkuttsa 27% omutanux. pemra (25%) — Baxkko ckaszatd. ITopiBHSHO 13 JOBOEHHHM YacoOM
MOYajd OLNBIIe IMKIYBaTHCS MPO CBOE 3J0POB’S 1 KYIyBaTH HATypalbHI / OpraHidHi / €KOJOTiduHi
npoAykTu 45% pecnoHJieHTiB. 3HaHHS PO OpPraHIYHI NPOAYKTH OOMEXYIOTHCS PO3YMIHHSAM IIPO
BIJICYTHICTB IIKIUTMBUX XIMIYHAX PEYOBHUH, a APyTa iXHS CKJIaI0Ba — CepTHMIKAIliS Ta iIHCIICKTyBaHHS
— He akKTyali3oBaHa y CBiJoMOCTi omuTaHuX. [Ipo opraniuny ceprudikamio 3Ha0Th 27 %, a mpo
opraniuHe MapkyBaHHs — 43% onuTtanux. KoxeH m’saTuii nexiapye HeoBipy 1o cepTudikaitii (22%).

3 iHmoro OOKy MparHeHHs 10 €KOHOMIYHOTO PO3BHUTKY CYIPOBOJKYETHCS IMOIIYKOM IUISXiB
3MEHIICHHS BHKHUJIIB BYIJIGKHCIOrO Tra3y, IMOIIMPSHHSIM aJbTePHATUBHUX JDKEPENl eHepril,
BIIPOBAPKCHHIM HOBHX METO/IiB BUPOOHHIITBA Ta PO3IIOALTY, a TAKOK CTUMYJTIOBAaHHSIM 3MiH Y CII0c00i1
SKATTS Ta crioskuBanHi, CaMe eKOJOTIYHMM YMHHHUK 34aTHHH 00’ €IHATH IHHOBALIHHICTE 1 SKICTEL, X04a
CIIOKMBAYl 4YacTO BHCIOBIIOKTH IO3UTUBHE CTABJICHHS 0 CTaJOro PO3BUTKY Ta EKOJOTIYHUX
MPOAYKTIB, 1 BIJYYBalOTh CTYpOOBAHICTH CTAHOM IIPUPOJHOIO CEPEAOBMINA, L€ HE 3aBKIU
Bi}.‘[06pa)Ka€TI>C$I Ha TXHIA KyniBenLHiﬁ noBeaiHIy. JJocmimKeHHs CBiIaTh, 0 TOHaJ 30% ykpaiHCBKUX
CIIO)KMBAYiB TOTOBI 00MpaTH €KOJIOTIYHO CepTU(hiKOBaHI TPOIYKTH, Mo3HaueH1 YKPaiHCBKHUM 3HAKOM
€KOJIOT1YHOTO MapPKyBaHHS «3eJIeHUM KYPABITHK. KOpI/ICHI/IM IHCTPYMEHTOM JIJIsl TiIBUILIEHHS JIOBipH
BUPOOHHMKA, aJKe JAEMOHCTPYE, 110 NPOAYKIliS BiAMOBIAae MmoTpedaM CroXKWBaya, € cepTHdikarlis.
VYkpalHChKe 3aKOHOMABCTBO, IO peryitoe chepy ceprudikarii, 30KkpemMa €KOJIOTiYHOI, MPUBEIEHO Y
BIJIIOBIIHICTh 70 MI>)KHAPOJIHUX Ta €BPOIEHChKUX HOpM. Ekooriune MapkyBaHHs B YKpaiHi € OJJHUM
3 IHCTPYMEHTIB JIep>KaBHOI €KOJIOTIYHOI MONITHKHU 3TiAHO 3 3aKoHOM Ykpainu «IIpo ocHOBHI 3acamu
(cTparerir) AepaBHOI €KOJIONYHOI HOJMITHKM YKpainu Ha mepiog g0 2030 poky», 10 peaiisye
MiHiCTEpCTBO 3aXUCTY JOBKIJUIA Ta MIPUPOTHUX PECypciB YKpaiHH, 1 BIPOBAIKYETHCS 32 €TUHOO 3 €C
cxemoro MixHapomHoro ctanmapry | tumy JCTY ISO 14024. BupoOHukH, yui TOBapH MHpOHILIH
eKOJIOTIuHy ceprh(dikaiiio ab0 MapKOBaHI €KOJOTIYHMMH 3HAKAMHU, KOPHUCTYIOTHCS KOHKYPEHTHOIO
MIEPEBAror Ha YKPaiHCHKOMY, €BPONEHCHLKOMY Ta MIXKHAPOIHOMY PHHKAX; MAtOTh MOXJIMBICTh OpaTH
aKTUBHY y4YacTh y 3€JCHOMY IEepPEXOJii, CIPHUIIOYN JOCATHEHHIO aMOillii YKpaiHu SK KaHauzaTa y
yieHn €C 11010 HyJI50BOr0 3a0pyAHEHHS TOIIO.

OTOX, EKOJOTIYHMM MAapKeTHHI € IEePCHEKTHBHUM IHCTPYMEHTOM €KOJIOT0-€KOHOMIYHOTO
YIpaBIiHHS, 30KpeMa Y IPOCYBaHHI OpPraHivHOT MPOIYKIIil 3 ypaxXyBaHHIM €KOJIOT1YHOTO YMHHUKA.
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JSTYEHKO B.K. (YKPAIHA, KUIB)

HUPKYJISIPHE HIOCTAYAHHA SIK IHCTPYMEHT YIIPABJIIHHSI
BIIXOJAMM B YKPAIHI

Hayionanvnuii ynisepcumem «Kueso-Moeunsancorka akademisy
04655, syn. I pucopis Crxosopoou, 2, Kuis, Yxpaina, vkd@ukma.edu.ua

Abstract. For Ukraine’s future development, it is essential to separate economic growth from the
unlimited resource consumption. Today the issue of environmental pollution and the significant
generation of waste is a real concern. One of the solutions to these problems is proposed through the
promotion of a business models based on “circular supple”. Such enterprises have demonstrated positive
results in domestic businesses.

IToBHOMacmiTabHe BTOprHeHHS Pocii B YKpaiHy BIUHHYIIO, 30KpeMa, Ha CTPIMKE 30UTbIICHHS
00CsTiB YTBOPEHUX BIJIXO/IiB, CEpe IKUX MOXHA BUALIMTH 00CSATH pyiHallii, Ta 0co0nMMBO Hebe3neyHi:
yIaMK{ CHapsIiB Ta MeAWYHi Bimxoau. BomHowac, 3a cydacHHX YMOB, YHEMOXKJIHMBIIOETHCS
JMIOTPUMAHHS MPABUIT YTHUJII3aIlil TAKUX MaTepiajiB, IO IIe OUIBIIE 3aroCTPIOE MpooIeMy 3a0pyTHEHHS
HaBKOJIMIITHHOTO CEPEIOBUILA.

3a manumu JlepxkaBHOI cayXOM cTaTUCTHKH YKpainu, npotrsroM 2020 poky B YkpaiHi Oyio
yTBOpeHo moHaxa 462,4 MiIH TOHH BiaxoniB. 3a manumu MinaoBkimis ta Mindpactpykrypu, va 2023
piK, 3aranbHHUNA OOCST BIAXOMIB BiA pyHHYBaHHS, CTaHOBHUB Onm3pko 607 THC. TOHH, Ta, HAa Xallb, 3
KO>KHUM JIHEM TPOJOBXKY€E 3pocTaTi. OMHUM 3 BapiaHTiB e()eKTUBHOTO YIPABIIHHS BiJXOJIaMH, MOXKE
CTaTH iX IOBTOPHE BUKOPHCTAHHS.

CpOrofiHi, BXKJIMBUM CTAJIO 3ATHIITUTH TI03a1y JTiHIITHY €KOHOMIYHY MOJIENb, 3MICT SIKO{ MOJISATAE
B TOMY, 00 «BUPOOUTH — BUKOPUCTATH — BUKHHYTW», Ta 3AIMCHATH NIepeXij] 10 NUPKYISIPHOI MOJIEi,
gKa JacTh MOXIIMBICTh TOBHICTIO YHHKHYTH, a00 MiHIMI3yBaTH CTBOPEHHS BiIXOJiB, a TaKOX
NOJOBXHUTh BUKOPUCTAaHHA PECYpPCiB, OTPUMYIOUYM 3 HHUX MAaKCHUMajJbHY LIHHICTb. 3’SBISETHCS
HEOOXiTHICTh TIEPEOCMUCITUTH JKUTTEB] IIUKJIA MPOAYKTIB, 10, B CBOIO Uepry, BUMAarae iHHOBaIliii Ta
3MiH. SIK BiJIlIOBiJIb HAa BWKJIMKH, BIJIKPUBAIOTHCS HOBI MOYJIMBOCTI BEACHHs Oi3HECY, HAIPHUKIIA],
CTBOpEHHS Oi3HEeC-MOAeNl «UUPKYJSIpHE MmocTadaHHs». nsg Ykpainu, iMIuieMeHranist Takux Oi3Hec-
MOJIEJIeH, € OTHUM 3 pillleHb €PEKTUBHOTO YIIPABIiHHS BiJIX01aMHU.

OCHOBHI 1Jie1 IIUPKYJIIPHUX JIAHIIOTIB TIOCTAYaHHS TOJISTal0Th:

1) y 3MeHIIeHHI JIaHI[fora MMoCTa4aHHsl, 32 paXyHOK PEMOHTY;

2) y BUKOPUCTaHHI BiTHOBIIOBAJIHHHUX MaTepialiB, a00 BTOPHHHUX PECYPCIB;

3) y CTBOpEHHI JIHIIE «ITOTOKIB IIHHOCTEW», 32 paXyHOK MEPETBOPEHHS BIIXOIB B HOBI JKepena
npuOyTKyY 4epe3 iHHOBalliliHe BUKOPUCTAHHSI PeCypCiB;

4) B yTBOpPEHHI B3a€MOIIOB’S3aHOI CHCTEMH MK IUPPOBUMH TEXHOJIOTISIMH 1 IUPKYISIPHOIO
€KOHOMIKOIO0 17151 ehekTUBHILIOro ynpasminasa marepianamu (Circular Supply Chain Network).

IMrieMenTaliss TUPKYISPHUX JIAHIIOTIB ITOCTA4aHHsI, JO3BOJIUThH MiMPUEMCTBAM CTaTH OibII
CTIMKMMH, Ta HE 3aJie)XKaTH BiAg BUIOOYTKY MEPBHHHUX PECypciB 1 KONMBaHb iX LiH, OKpPiM TOrO,
3MEHIINTHCS TUCK HA PUPOJHI PECypCH.

B Vkpaini, Bke iCHye YCHIIIHHHA JOCBIT BIPOBAKCHHS i7ied HMUPKYJISIPHOTO MOCTaYaHHS Y
0i3Hec-Mozenb, A0 npukiany, KIT «/1o6pobyr», sike 3HaxomuThes Ha Teputopii Lmminenproi OTT.
OCHOBHOIO [iSUIBHICTD MiANPUEMCTBA € COPTYBAaHHS CMITTS, NMPOTE JOJATKOBO BHUTOTOBISETHCS
TPOTyapHa IUIUTKA, 3 MOAPIOHEHHX TOTIETUICHOBUX MakeTiB Ta micky. PodoTa KII Bupirrye npobiemy
HAKOIIMYEHHS BiIXO/IiB, Ta BOJHOYAC 3a0e31euye rpoMa1y OUTBII JSeBIUM MaTepialloM JUIsi BAKOHAHHS
pobit Ha micueBomy piBHi (FOHIZLO, 2024).

HupkynsipHe noctayaHHs Ma€ MEePCIEeKTUBH Y MaHOyTHEOMY EKOHOMIYHOMY PO3BHUTKY YKpaiHu,
ajpKe Jae 3Mory OyTH HE3aJe)KHUM B IMIIOPTY CHPOBHHH, IIEPBHHHOTO BHJOOYTKY, CHpHSE
e(eKTUBHOMY BUKOPUCTAaHHIO PECYPCiB Ta 3MEHIIEHHIO 00CATiB YyTBOPEeHHS Binxoxis. He 3Baxkatoun Ha
NEBHUH JIOCBiJ YKPaiHCBKUX MiANPHUEMCTB, IILOTO BCE II€ HE JOCTaTHHO, TOMY 3aJUILAETHCS
aKTyaJbHUM IMOIyJISIpU3allisl LUPKYJSIpPHUX 1ied cepen HaceneHHs. KioyoBy posib Ma€e BUKOHATH
JeprkaBa, depe3 (hiHaHCOBE CTHMYIIOBAHHS JIOMOTOCIOAAPCTB COPTYBAaTH BIAXOMM Ta 3[aBaTH iX Y
crenianbHO CTBOpeHi myHKTH. Ha piBHI MicueBoi Biagu mae OyTH Oprai3oBaHa BilIOBigHA
iH(ppacTpyKTypa Ta 3a0X04eHHs Oi3HECiB, sKi O 3alimanucs nepepoOKO0 CMITTSL.
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METPSAIIEB L1, XAPJIJAMOBA O.B. (YKPAIHA, KPEMEHUYK)

OIIIHKA CTAHY EKOJIOT'TYHOI BE3IEKHU 3A 1151
3ABE3IEYEHHS CTAJIOT'O PO3BUTKY KPEMEHUYYIIBKOI
COLIAJIbHO-EKOHOMIYHOI 30HA

Kpemenuyyvkuii nayionanvruil ynieepcumem imeni Muxaiina Ocmpoepadcvkozo, Y.
VYuieepcumemcoka, 20, Kpemenuyx, 39600, Vrpaina, office@kdu.edu.ua

Abstract. In order to implement the components of sustainable development, the city of
Kremenchuk was considered as a separate socio-economic zone (SEZ). Using modern methods of
information analysis, modeling and forecasting, we determined the dynamics of changes in indicators
in various areas of the region's development over a certain period of time, as well as cause-and-effect
relationships among the set of factors that form, in particular, environmental hazards for the
Kremenchug SEZ. Based on the received data, we have developed a strategy to include the components
of sustainable development and increase the level of environmental safety in the region.

Komnremnitist cTaioro po3BUTKY 3yMOBJICHA 3arajibHOI0 HEOOXIHICTIO BCTAHOBIICHHS OallaHCY MiX
3a/IOBOJICHHSIM Cy4YaCHHX TOTpeO IOACTBA 1 30epekeHHs Oe3MeYHOro AOBKULIS Uit MaiOyTHIX
nokoninb. [lomiTuka po3Butky KpemeHdyka, Sk MOZEPHOBOTO €BPOICHCHKOTO MiCTa, CIIPSIMOBAaHA,
30KpeMa, Ha 3a0e3MeUeHHs CTaJIoro PO3BUTKY PETIOHY.

Ha tepuropii Kpemenuynpkoi CE3 po3MillytoThCsl MPOMHCIOBI MiANPHEMCTBA, OyIliBENbHI
opramizamii pi3HEX (OpM BIACHOCTI Ta CYO €KTHM WIANPUEMHHUIBLKOI AismbHOCTI. CTpyKTypa
MIPOMHCIIOBOCTI BKJIIOYAE Pi3HI Taly3i TOCIIOAaPIOBAHHS.

Hamu Bu3HaueHi Ta mpoaHali3oBaHi y AMHAMII 3MiHU 3Ha4eHb 0a30BUX noka3HUKiB (BI1) piBHs
PO3BUTKY PETIOHY Y €KOHOMIUHIH, COiaibHIN Ta eKOJOTiYHINA cepax, TAKUX SIK 00CIT peayi3oBaHOl
MIPOMUCIIOBOI TIPOYKITii (TOBapiB, MOCIYT); KUTBKICTh 3apEECTPOBAHUX 0E3pO0ITHUX; 3aralibHi 00CATH
YTBOPIOBaHUX Ta HAKOITMYEHHX BiIXOJIB Ta iH.

VY pe3yabTati aHami3y Juist KOXKHOI 31 cep PO3BUTKY OyiIM 3rpyIIOBaHi B arperoBaHi MOKa3HUKH,
IO JaJi0 3MOTY CIIepIy pO3paxyBaTH iHTETPOBaHI MOKA3HUKH, a B MOJAIBIIOMY H iHAEKC COIio-
ekosoro-ekoHoMigHoro po3Butky (ICEEP) periony, BiAmoBigHo 10 yHipiKOBaHOI NIKaK OI[iHFOBAHHS
(tabun. 1) BcranosneHo, mo [CEEP Kpemenuynpkoi CE3 Bignosizae He3aJ0BITbHOMY CTaHy.

Tabruys 1
YHipikoBaHa IIKaJIA OWIHIOBAHHS
YucnoBe 3HAYCHHSI IOKA3HUKA N CraH moKa3HHKa
X, <0 HesanoBinbHuit
0<X, <1 3a10BUILHAN
X, >1 ETanonnuit

[licns BCTaHOBIEHHA OCHOBHMX NPOOJEMHHX NHTaHb, XapaKTEPHUX JJS JAHOTO DETiOHY,
3aMpONOHOBAaHO PEKOMEH/IAIlii, SIKi PU3BaHi MOJIMIINUTH CUTYAIII0 Y MICTi:

1) 36inbmienHss MaciuTaOiB BUKOPHCTaHHSA BITYM3HSAHO! MPOAYKLIl HUIAXOM BUAUICHHS ii Ha
TeH/epax, KOHKypcax i T. 0.

2) HagaHHS ~ TepeBarM  MOJOAMM  NpAaliBHUKAMH Ta  CleliamsicraM, 3a0e3ledyeHHs
NpaleBIalITyBaHHS CTY/ICHTIB-BUITYCKHHKIB 1 T.JI.

3) 30inbmuTH mWTpadu, ado kK HABMAKU — IMUTBTH, JUIS IMiIPUEMCTB, SKi, BIAOBITHO, CTa0iIFHO
301IBIIYIOTH 200 HAMATaloTHCSI 3SMEHIIUTH KUTBKICTh BIACHUX YTBOPIOBAHHX BiJIXOJIIB.

4) miABUIICHHS PIBHS €KOJIOTIYHOT CBIZIOMOCTI TPOMAJISH.

Konu MoBa fizie mpo miABUIIEHHS PiBHS €KOJIOTTUYHOI O€3MEeKH BaXKIIMBO BCTAHOBUTH MPHUYUHHO-
HACJI1IKOBI 3B’ 13KH MiX Pi3HUMH cpepaMu po3BUTKY. PO3yMiHHS TaKHX aclieKTH B3a€MOIii pi3HUX cdep
MiXk c00010 (HAIIPUKIIAJ, BiJl SKHX MMOKa3HHUKIB IIEBHOI CepH, 3a1exarh BiAMOBIIHI MOKa3HUKH y cdepi
€KOJIOTrYHOI Oe3IeKH ) ABJIsiE COO0K0 HE IO 1HIIE SIK BaXK1JIb BIUTUBY. TOOTO 3MIHIOIOYH 3HAYCHHS [TEBHUX
MOKAa3HUKU B OAHIN cdepi, MU aBTOMATHYHO 3MIHIOEMO 3HAYCHHS BiIOBIAHMX 3aJIC)KHUX MTOKA3HUKIB
y 1HIIIH cdepi, 3 TUM JuiIe GaKToM, 110 Il 3MiHH, TOTPeOYIOTh MMEBHY KIIBKICTh Yacy Ha pealizallito.
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PYJIA M.B. (YKPAIHA, JIbBIB)
POJIb EKOIHHOBALII ¥ 3EJIEHII TPAHC®OPMALII NIITPUEMCTB

Hayionanvnui ynisepcumem "Jlvsiscoka nonimexuixka”
79013, eyn. banoepu, 12, Jlvsis, Ykpaina; mariana.v.ruda@lpnu.ua

Abstract. The role of eco-innovations in the process of green transformation of enterprises in
terms of achieving the goals of sustainable development is substantiated. The main advantages and risks
associated with the implementation of eco-innovations are highlighted. The research provides adaptation
of circular economy principles in the management system of Ukrainian companies.

ExonoriuHa kpu3a, O OXOIMWJIA TUIAHETy, BUMArae BiJ YCiX HAaC TEPMiHOBHX 1 KapAMHAIBHUX
3miH. [limmpreMcTBa, K KITFOYOBI TPaBIli eKOHOMIKH, HE MOXYTh 3aJTUIIATUCS OCTOPOHB IIHOT'O MPOIIECY.
Came ToMy KOHIIENIIist 3e1eHoi TpancdopMarii 6i3Hecy HabyBae Bce OLIBIIOT aKTyanbHOCTI. [T AApoM €
€KOJIOTIYHI 1HHOBAallli — HOBI TEXHOJOTil, MPOIECH Ta MPOAYKTH, SKi CIPHUAIOTH 3MEHIICHHIO
HETaTHUBHOT'O BIUIMBY Ha JOBKULISA Ta 3a0€3M€UyI0Th CTAIUN PO3BUTOK.

ExoinHoBaIlii MaroTh cTaTh BaXMWBHM (PAKTOpOM il 3pOcTaHHS Oi3Hecy, IO TIparHe
30aaHCyBaTH €KOJOTiYHI Ta €KOHOMIYHi TepeBard JOCSITHEHHS CTaloro po3BHUTKYy. ExoinHoBamii
OXOILTIOIOTH NIMPOKUH CIIEKTP HANPSMKIB JisUTBHOCTI MiAIPUEMCTB: Bill pO3pOOKH HOBHX MaTepialiB 3
MiHIMaJTBHAM BILTUBOM Ha IIPUPO/IHI PECYPCH JI0 BIIPOBAKEHHS eHeproe(heKTHBHUX TeXHOIOTiH. BoHH
JO3BOJIAIOTH MIANPHUEMCTBAM OINTHMIi3yBaTH BHPOOHHYI MPOLECH, 3HWU3UTH CIIOKMBAHHS €HEprii Ta
BOJIM, MiHIMI3yBaTH KUIbKICTh BIJIXO/IB T4 BUKUIB IIIKIIJIMBUX PCUOBHH.

BnpoBamkeHHs misiei cTajioro po3BUTKY Ta Iepexia Ha 3acaiy UUPKYIISIPHOI EKOHOMIKH HIISIXOM
BIIPOBA/DKCHHSA E€KOIHHOBAIli BaXIWBI s 3eineHoi Tpancopmamii MiANPHUEMCTB, OCKLIBKH
3a0€3MeYyIOTh:

1. KOHKYpeHTOCTIPOMOXHICTB: CBIJIOMi CIIO)KMBadi BCE dYacTillle OOMPAIOTh MPOJYKTH Ta
NOCIYTH KOMIIaHIM, sKi 10ar0Th NpPO HABKOJUILHE CepeAoBHILE. BIpoBajyKeHHS EKOJIOITYHHX
IHHOBAIIIH JIO3BOJISIE MIIPUEMCTBAM 3aBOIOBATHU J0BIPY KJIIEHTIB Ta OTPUMATH KOHKYPEHTHY IepeBary
Ha PUHKY Y TTEePCIIEKTUBI.

2. CouianpHa BiANOBiAaIbHICTh: Oi3HEC Ma€e OpaTy aKTHUBHY Y4acTh Y BUPILICHHI ITIO0ATBHUX
npo0OsieM. ExosoriuHi iHHOBaMii AEMOHCTPYIOTh COLIalIbHY BiAMOBIAANBHICTh MIANPUEMCTB Ta XHIO
TOTOBHICTB JI0 3MiH.

3. ExoHOMiuHa eeKTHBHICTh: Ha MEPIIAN MOTISAA, €KOJIOTIUHI IHBECTHUIIIl MOXKYTh 3/1aBaTUCS
HaaTo noporuMu. OfHAK, JOBFOCTPOKOBA MEPCIEKTHBA ITOKA3ye€, 110 BOHU € €EKOHOMIYHO BUTiTHUMHU.
3MEHIIEHHSI BUTPAT Ha €HEPrilo, BOJY Ta CUPOBUHY, a TAKOXX YHWKHEHHs mTpadiB 3a 3a0pyTHEHHS
JIOBKIJUIS — 1I€ JIMIIIE JSSKI 3 TIepeBar eKOJIOTYHUX 1HHOBAIIIH.

4. CrilikicTh Ta pe3UCTEHTHICT Oi3HeCy: 3MiHa KIIiMaTy Ta BUUEPIIAHHS IPUPOIHUX PECYPCIB
CTBOPIOIOTH 3HAYHI PU3UKU Uil Oi3Hecy. Ekojoriuni iHHOBalii J0MOMAararTh MiIIPUEMCTBAM
a/IarTYBaTHCS JIO HOBUX YMOB Ta 3a0e3MeuyBaTH CBOIO JOBTOCTPOKOBY CTaOLIBHICTb.

3enena Tpanchopmalis MIIPUEMCTB — LI€ HE MPOCTO MOMYJISIPHUHN TPEHA, a HEOOXiAHICTD A
BI)KMBaHHs B CydyacHOMY cBiTi. ExoJioriuni iHHOBAMLI € pyLIiiiHOIO CHIIOI0 IBOTO MPOLIECY, aJKe TAI0Th
3MOTY MiJIPUEMCTBAM HE TiJIbKH 3MEHIINTH CBid HETaTWBHHWH BIUIMB Ha JIOBKUUISA, alleé W iCTOTHO
MiABULIUTH KOHKYPEHTOCTIPOMOXHICTh, BUWTH Ha HOBUH PiBEHb PO3BHUTKY.

OpHak, BIPOBAKEHHS €KOIHHOBAIIINW — I1e CKJIaJHUHI 1 OaratorpaHHuil POIEeC, KUK BUMarae
3HAYHUX IHBECTHIIIM, 3MIHM MHUCJICHHS Ta CHIBIpALl PI3HUX CTEHKXOJAEpiB (3alliKaBICHUX CTOPIH).
JlepkaBa MOBHHHA CTBOPIOBATH CIPHSATIMBI YMOBH IS PO3BUTKY 3€JICHUX TEXHOJIOTIH, HajaBaTh
¢iHaHCOBY MIiATPUMKY MajoMy W cepeaHbOMY Oi3HeCy, a TaKOX PO3poOIATH e(EeKTHBHI €KOJIOTidHi
CTaHJapTH, TAPMOHI3yBaTH iX 3 BuMoramu €C.

[MignpueMcTBa, B CBOIO 4epry, MOBHHHI iHBecTyBaTH B R&D (mocmimkeHHsS Ta po3poOKH),
3aimyvaty KBaliikoBaHHX (haxiBIiB, a TAKOXK CIIBIPALIOBATH 3 HAYKOBUMHU YCTAHOBaMHM Ta 1HIIMNMH
KOMITaHisIMU.
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JIIOBUHCBKUI 0.1, JJIOBIHCBKA JL.T. (YKPATHA, KAM'SIHEL[b-TTOIUILCBHKUIT)

OCHOBHI ACIIEKTH CTAJIOT'O PO3BUTKY
KAM’STHEIb-MOILJTbCHLKOI MTT

Kam'saneyo-Iloodinvcokuil nayionanvuuu yuisepcumem imeni leana Ocienka,
32300, syn.Oczienxa, 61, m. Kam'aneyo-Ilodinvcokuil, Yrpaina, post@kpnu.edu.ua

Abstract.The effective development of the countries of the world is based on the concept of
sustainable development aimed at the integration of economic, social and environmental components of
development. Cities are the largest consumers of all types of natural resources. The growth of the urban
area leads to the reduction of valuable agricultural land, the hydrological regime of huge areas, the
climate and atmospheric circulation are disturbed, and the influence on the lithosphere increases. Cities
are increasingly the focus of biodiversity inventories.

CydacHull po3BUTOK KpaiH CBiTy 0a3yeThCs Ha KOHIICIII CTAJIOTO PO3BUTKY, CIIPSIMOBAHOI Ha
IHTErpalilo eKOHOMIYHOi, COI[iaIbHOI Ta EKOJOTiYHOI CKJIaJOBHX PO3BUTKY. MicTta — HaHOUIbIIi
CMIOKMBAaYl BCIX BUJIB MPHPOIHUX pecypciB. Po3pocTaHHS MiChKOI TEpUTOPIi Belle 1O CKOPOUYCHHS
IHHHUX CITbCHKOTOCTIONAPCHKUX YTilb, TOPYIIYETHCS TiAPONOTIYHUN PEXXUM BEMUE3HUX TEPUTOPIH,
KIIIMAaT 1 HUPKYJSLis aTMocdepH, 3pocTae BIUIMB Ha JiTocdepy. MicTa Bce yacTile nepedyBaoTh y
[IEHTP1 yBaru KaaacTpiB O10pi3HOMAHITTS.

Kam'seens  Ilominmbchka Michbka TepHTOpiadbHa Tpomana po3TamoBana B Kam'sHemb-
[NonminbchbkoMy paiioHi XMeIbHUIILKOI 00JIacTi Ha 3aXoiAi YKpaiHu, B PETiOHI 3 ICTOPUYHOIO HAa3BOIO
«llomimns». IlpomucnoBuit morenmian Kam’sHenb-Iloninbchkoi MiCBKOT TEPHTOPiaTbHOI TPOMAIH
dbopmyroTh 236 miampueMcTB. HaiiOinpnry muromy Bary B 00cCs3i peani3oBaHOi MPOIYKINl CKIaaae
nepepoOHa mpoMucioBicTh — 88,4 %. HalOiunbIny 4acTKky B CTPYKTYpi 00Csry peaitizaiii MpoMHUCIOBOT
NPOAYKIil epepoOHOi MPOMUCIOBOCTI 3aiiMae MeTanypriiiHe BupoOHunTBo (55,0 %). Ha Tepuropii
rpoMajgy apaxoBYBaIOCh 36 CUILCHKOTOCHOAAPCHKUX IMiAIPHEMCTB.

IlepeBaxkHa KiNmbKICTh ycix BUKHAIB B aTMmocthepHe moBiTps Kawm’suens-lIlogineepkoi MTT
(bopMy€EThCS TIEPECYBHUMH JIKEpPENIaMU, Yy MEpIIy uepry aBToMoOiIBHUM TpaHcnopToM. Ha TepuTopii
BCTaHOBJICHO CTaHIIi T'POMaJICBKOT0 MOHITOPHHTY SKOCTI aTMocdepHoro moBiTps Air Fresh Max.
CepenHsi HOTYXHICTh €KCHO3ULIMHOI J03M ramMMa-BHIIPOMIHIOBaHHS y MOBITpi craHoBmia 11-13
MKkP/roguny. IllymoBe 3a0pyanenns Kam’sHeub-Iloginbebkoi MTIT 0OyMOBIEHO BITMBOM TaKHX
OCHOBHHX JDKEpell: aBTOMOOUTLHHI TpPaHCIOPT, MPOMHCIIOBI 1 KOMYHaJbHI MiANMPHEMCTBA, 00’ €KTH
OyxmiBHMITBA 1 pexiaMu Ta iH. HalOinbimuil piBeHs myMy cTBoproeTsesi Tpancnoprom (70-80 nb). ¥V
MeXax ceniTeOHoi 3a0ymoBu piBeHb IyMmMy ckmagae  45-60 ab. 3miHM KiiMaty 3yMOBJICHI
aTMOC(epHHMH SIBUIIAMH 1 IpOIlecaMH, 30KpeMa, 3MIHAMH CepeAHbOMICSYHOI Ta CepeAHbOPITHOL
TeMIlepaTypH MOBITPs, il MiHIMATEHIMHU Ta MaKCUMaJIBHHUMHU TOKa3HUKAaMH, TPOSBOM KIIMAaTHYHHX
aHOMAJIiH 1 eKCTPEeMalTbHHX SBHII] ITOTO/IM; 3MiHAMH KLIBKOCTI OMa/IiB MPOJOBXK BCIX CE30HIB, 1 30KpeMa
B 3MMOBHI TIEpioJ]; BOAHUM PEXHMOM PidOK, MPOSBOM HaJIMIpHOI MOCYXH.

Micro 3a0e3meuyroTh MUTHOIO BOJIOKO 25 apTe3iaHChKUX CBEPJIOBHH ITiJ36MHUX BOI03a00piB, a
TakoXX moBepxHeBe — p. Huictep. KomyHanpHMII BOAONpOBiA MicTa MiANOPSIKOBYETHCS OpraHam
MICIIEBOTO caMOBpsiTyBaHHs. [IMTHOIO BOJIOI0 3 MICBKOTO BOJIOIIPOBOJY KOPUCTYETHCSI HACEIICHHS M.
Kam’ssretip-IToMibchKOTO Ta MPUIIETIIUX HACETICHUX MYHKTIB.

KoHTposb 3a SKICTIO BOAM MUTHOI 3IHCHIOETHCS BIIOMYOIO J1a00paTOPIEr0 MiAMOPSIKOBAHOO
KIT «MichKTEIIOBOACHPTIS», @ TakoX NmpoBoauThes Kam’sHerb-I101i15ChKUM paliOHHUM B1JIILIIOM
Y «XMeNnpHUIBKIA 00JIACHHUH TIEHTP KOHTPOITO Ta MpodinakTuku xBopod MO3 Ykpaiamy.

KonTtponp 3a mismibHicTIO cy0’ekTiB rocmnonaptoBanHs Ha Teputopii Kam’sHeus-Iloginscekoi
MIiCBKOI TepUTOpiaibHOI TpoMaau y cepi MOBOIKEHHS 3 BiIXOAaMHU 3IMCHIOE BIII MYHIIUIAaIbHOT
iHcnekii JlemapraMeHTy *KHUTI0BO-KOMyHalIbHOTO rocroaapctsa ta KIT «CrielikoMyHTpaHC».
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IIEBYMK-KOCTIOK J1.3., POMAHIOK O.1. (YKPAIHA, JIbBIB)
EKOJIOI'O-EKOHOMIYHA OIIIHKA PEMEJIIAIIIL 3AGPYITHEHUX IPYHTIB

Biooinenns gizuxo-ximii coprouux konanun Incmumymy ¢izuxo-opeaniynoi ximii i gyeneximii
im. JI. M. Jlumeunenka HAH Yxpainu,
79060, eyn. Haykosa, 3a, Jlvsis, Yrpaina; lesyashevchik@gmail.com

Abstract. An ecological-economic assessment of remediation of contaminated soils using sea
buckthorn was carried out. The economic evaluation of the remediation site consists only of the costs of
biological remediation, which in our case consist of the purchase of seedlings and the cost of work
related to their planting in the prepared soil. Sea buckthorn plantations on contaminated soils perform
anti-erosion, water protection, sanitary-hygienic, reclamation and soil restoration roles. The economic
effect will be much higher if we take into account not only the above-mentioned roles of remediation
plantations, but also the profit from the realization of plant biomass for fuel.

3HayHa 4YacTWHA 3eMejb YKpaiHM, BHACIIOK BOEHHUX Jii, 3a3Hana OioJIOTIYHOI, (Hi3uKO-
XIMIYHOI, CTPYKTypHOi pyHHamii Ta KOMIUIEKCHOTO 3a0pyaHEHS MIKI[UIMBUMH pedoBHHaMHU. Yepes
TIOLIKO/DKEHHS MIANPUEMCTB Ta CKJIagiB MeTalypriiHoi, HadTOBOI, XiMi4HOI, (apMaleBTHYHOI
MPOMHCIIOBOCTI B JIOBKUIIS MOTPANWIM MPOAYKTH Ta HAIMIBIPOMYKTH TOHKOTO Ta 0araTOHa)KHOTO
XIMIYHOTO CHHTE3y, MECTHIHIN, PANiOHYKIiIN, BaXXKi MeTalH, BiIOyIHCh aBapiiiHi BUTOKM HadTH,
OeH3MHY, racy, AW3ENBbHOTO MajmbHOro. Pemenmiamis mopymieHUX, 3a0pyJHEHUX 3eMenbh YKpaiHu -
akTyanbHa mpobieMa chorojieHHs. Ekonoro-exkoHOMiYHa OIiHKa pemefiamii 3a0pyIHEHUX TPYHTIB —
OJIHE 13 BXKJIMBUX 3aB/IaHb HA MUIAXY PO3B’S3aHHA Ii€1 TPOOIEMH.

B ymoBax BiifHH, 0OMEXXEHHSI €HepTeTHYHHX 1 (DiHAHCOBHUX PECYpCiB, HAHOLIBII MPUBAOIHMBOIO
BUTJISIa€ TeXHOJOr1A diTopeMeiarii, sika 3a0e3neuye qJUHaMiYHEe BiTHOBICHHS IPYHTY 0e3 eKcKaBallii
1 MOKE 3aCTOCOBYBAaTUCh Ha BEJHMKHX Iutomax. [lonepeHiMu HAIIMMU JOCHTIPKEHHSIMA BCTAHOBJICHO,
mo obminuxa kpymwHOBUAHA (Hippophae rhamnoides L.) € edeKTUBHOW KyIbTYpOI IS
¢itopemeniamii 3a0pynHeHNX TIpPyHTIB. BoHa 3abe3rnedye BHUCOKY CTYIiHb OYHINEHHS, 3HUKCHHS
TOKCHYHOCTI, MOKpaIleHHS Pi3UKO-XIMIYHMX Ta O10JIOTIYHUX TOKA3HUKIB IPYHTIB, a TAKOX Oaratopiuny
MIPOJIOHT A0 (DITOMENIOPAaTUBHOI Jil 3aBSKH YTBOPEHHIO KypTHH.

3IiACHEHO €KOJIOTO-eKOHOMIYHY OLIHKY (Qitopemeniamii 3a BHUKOPHCTaHHS OONINUXU
KpymMHOBUIHOI. EKOHOMIYHA OIliHKAa peMemialliiHOi JUISSHKH CKJIAJa€ThCs JIUIIE 3 BUTpAT Ha
OloyoriyHy pemenialiro, siki y HalloMy BHIMAJKY BKIIOYAlOTh BUTPATH Ha NMPUAOAHHS Ca/DKAHIIB Ta
BapTiCTh POOIT, MOB'A3aHMX 3 IX BUCAKOIO Y MiATOTOBIEHUH IPYHT:

B6 =nc-(Cc+Cn),

JIe NC - KIIBKICTh Ca/pKaHIiB, MT.; Cc — BapTicTh Ca/KaHIiB, TpH. / WIT.; CIT - BUTPATH Ha ITOCATKY
JiepeBa-ca/KaHIls Y MiATOTOBJICHUH I'PYHT, TPH. / IIT.

Burpatu Ha 6ionoriuHy pemeiallito € He3HAYHUMHU B MTOPIBHSHHI 3 IHIIIMMH THIIAMH PeMe/Tiallii.
O0ninuxa MoKe BUKOPHCTOBYBATUCH Ha PI3HUX TUIAX IPYHTIB B PI3HUX KIIMAaTHYHKUX 30HaX. BoHa He
moTpedye BEJIMKOI KUIBKOCTI MOCAJKOBOIO MaTepiaiy, 3aBIsSKH CaMOCTIHHOMY po3pocTaHHio. lle
poduTh crocid eKoOHOMiuHO-BHUTiAHUM. HacamkeHHs oOMinuxXu Ha TEXHOTEHHO MOPYLICHUX 3eMIISIX,
BUKOHYIOTb  IPOTHEPO3iiiHY,  BOJOOXOPOHHY,  CaHITapHO-Tiri€HIYHy,  MEJiOpaTUBHYy  Ta
TPYHTOBITHOBIIOIOYY poJli. EKOHOMIYHHMI e(QeKT BiJ IHMX HACa/PKEHb CKIAJAEThCS 3 HACTYITHHX
MOKa3HUKIB: CKOPOYEHHS 30HMTKIB BiJl 3a0pyIHEHHS MTOBITPS MUJIOM Ta 3a0pYy/THIOIOYUMHE PEYOBHHAMU
3a paXyHOK MJIOBJIOBIIIOBAHOI 31aTHOCTI POCIIMH; CKOPOUYEHHS 30MTKY BiJl BITpOBOi epo3ii B pe3yibTaTi
il MPUNMUHEHHS HA TUIONi, 3aiHATIH POCIUHHICTIO; CKOPOYEHHS 30MTKY Bijl 3aMyJICHHS 1 3a0pyTHEHHS
pIYOK 1 BOIOWM TPOSYKTAMH BOJHOI Ta BITPOBOI €po3ii; MOJIMIIEHHS CaHITapHO-TIFIEHIYHUX YMOB
MICIIEBOCTI B pe3yJibTaTi 30aradeHHs TMOBITPS KUCHEM 1 MOJIMIIEHHS HOro XiMiyHOTO CKIIaay;
NOKpaIleHHs (i3UKO-XIMIYHHX 1 010JIOTIYHMX BIACTHUBOCTEH IPYHTIB Ha PEKYJIbTUBOBaHil TepuTOpii Ta
MPWIETIINX J0 HET MOJISIX.

OuikyBaHHMI pO3paxyHKOBUI €KOHOMIUHMIA epekT Oyae 3HAUHO BHUILMIL, SIKIIO BPaxOBYBAaTH HE
JIMIIE BULIETIEPETiueH] poii peMeaiauiifHiuX HacaJKeHb, a TAKOK MPUOYTOK Bif peasizalii pociInHHOl
OiomacH Ha IMaJuBo, IO TACTh 3MOTY OTPUMATH JOJATKOBHM JOXIJ 3 3a0pyTHEHUX TEPUTOPIMH.

Omxe, QiTopeMeiallis € eKoJIOriYHO-e(DEKTUBHOIO Ta CKOHOMIYHO-BUTIAHOI TEXHOJIOTIE IS
BiZTHOBJICHHS 3a0pyIHEHHUX 3€Melb, a 00JIiNMXa KPYIWHOBUAHA — IEPCHIEKTUBHUM (iTOpeMeaianT.
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HAT'OPHUM I1.B., THEJITHA K.B. (YKPAIHA, UEPHIT'IB)

JEPXKABHA IIJITPUMKA EKOJIOITYHUX IHHOBAIIIN Y KOHTEKCTI
CTUMYJIIOBAHHSA PO3BUTKY 3EJEHOI EKOHOMIKH B YKPAIHI

Hayionanvnuu ynieepcumem « Yepuiciscoka nonimexHikay
14027, syn. llleguenxa, 95, Yepnicie, Yxpaina, cstu@stu.cn.ua

Abstract. The role of ecological innovations in ensuring the development of a green economy in
Ukraine is described. The importance of the state support for the effective process of development and
implementation of environmental innovations by representatives of the national business-sector is
analyzed. The main directions of state support for ecological innovations in the context of stimulating
the development of the green economy are determined.

Exonoriuna 6e3mneka KpaiHu € OCHOBOIO ii CTIHKOr0 Ta TApMOHIIHOTO PO3BUTKY Y MailOyTHHOMY,
a 1i 3a0e3mnedeHHs! € HeOOXiIHOI0 YMOBOIO ISl IPUCKOPEHHS TPOLIECiB €BpoiHTerpanii. ToMy omHuM i3
KITFOYOBHX CTPATETIYHUX MPIOPHUTETIB YKPAiHU € €KOJOTIYHE BiTHOBJICHHS B KOHTEKCTI CTHMYJTFOBaHHS
PO3BUTKY 3€JICHOT €KOHOMIiKH. BpaxoByrouu 0a30Bi NPUHIUIM TPOIECIB CTAJIOTO BiTHOBJICHHS Ta
ininiatue BBB (Build Back Better), exoyioriuHe BiIHOBJICHHS Ma€ IPYHTYBAaTHUCS Ha aKTHBHOMY
BIIPOBA/DKCHHI E€KOJIOTIYHMX iHHOBaliid. BogHowac mpollecH BIPOBAKCHHS TaKWX 1HHOBAIii
VIOBUTHHIOIOTECS 4Yepe3 HU3KY TMPUYAH: BHUCOKI BUTPAaTH, HEBU3HAYEHICTh €(EeKTUBHOCTI,
HEBIIEBHEHICTH 11010 PUHKOBOI Biji/Iadi, Bi/ICYTHICTh CTaHAAPTIB, TEXHIYHI 00MEKEHHS TOIIO. YinbHE
MICIle cepesl 3a3HaueHNX MpoOIIeM IociTae HeToCTaTHS Iep:KaBHA MiATPUMKA.

AKTHBHE BIPOBAPKEHHS €KOJOTIYHUX iHHOBAIi Y BUPOOHUYO-TIPOMHCIOBHI KOMILIEKC MOXKE
3iHICHIOBATHUCS JIUIIIE 32 YMOBHU HAsIBHOCTI CIIPHUSITIMBOTO CEPEIOBHIIA ISl PO3POOKH TAKUX IHHOBAIIIH,
a TaK0oXX 3aCTOCYBaHHS BIIMOBITHUX (iHAHCOBO-(DiCKaTbHUX CTUMYJIIB Ta IPABOBUX 1HCTPYMEHTIB JJIs
320X0YCHHA TMIPEICTABHUKIB Oi3HECYy IHTErpyBaTH 3a3HadeHi eKOJIOTIYHI iHHOBalii y CBOIO
TOCIIOIaPChKY AisUTbHICTh. HasBHICTH Ta epeKTHBHICTD peati3allii OKpecIeHNX 3aX0/1iB CTUMYITFOBAHHS
BIIPOBA/KCHHSI EKOJIOTIYHUX 1HHOBAIIM 3aleXHUTh BiJl pPE3yJbTaTUBHOCTI Jep>KaBHOI MiATPUMKH.
Opranu jAep’kaBHOI BJIQAW CIPOMOXHI AKTHBI3yBaTH Ta NPHUIUBUALIMNTH CTBOPEHHS EKOCHUCTEMH
CTapTan-IeHTPiB Ta IHHOBALIMHUX Xa0iB /IS pO3pOOKH €KOJIOTIYHUX IHHOBAIIIH, a TAKOXK 3a0e31meunTH
CIPUSTINBI YMOBH ISl BIPOB/DKCHHS TAaKWX IHHOBAILlIWHMX IMPOEKTIB BITUYM3HSHHUMH Cy0’€KTaMu
rocrniofaproBanHs. OCHOBHI HampsMHU Jep>KaBHOI MIATPUMKH €KOJIOTIYHMX 1HHOBAIl y KOHTEKCTI
CTUMYJIIOBAaHHS PO3BUTKY 3€JI€HOI EKOHOMIKH B YKpaiHi € TAKMMHU:

e (inaHcoBa minTpuMmKka (HaJaHHA TPaAHTIB  pPO3pOOHMKAM  EKOJOTIYHHMX  iHHOBAIIiM,
cyOCHIiI0BaHHS Ta MPOMO3HUIlis (iCKATLHUX TUTBT IS MiAIPUEMCTB, SIKi BIIPOBAKYIOTh €KOJIOTiuHi
IHHOBAIIIi TOIIO);

® DO3BUTOK HAYKOBO-TE€XHIYHOTO MOTEHLiaNy (MiATPUMKa HAYKOBHX IPOEKTIB Ta HAYKOEMHHUX
cTapTamiB y cdepi eKOJOTiYHMX 1HHOBAIiH, MiSUTBHICTD MPU 3aKiIajax BHUIIOi OCBITH E€KOJOTIYHOTO
npodisito HAYKOBHX LIEHTPIB 3 PO3POOKH IHHOBALIHHUX €KOJIOTIYHUX PILLIEHb TOLIO);

e BJOCKOHAJICHHS HOPMAaTHBHO-NpaBOBOi 0a3um (yXBaJGHHS 3aKOHOJABUMX aKTiB, SKi
CTBOPIOBATUMYTh CIIPHUATIMBI YMOBH BEJCHHS TOCIOAAPCHKOT JMisIIbHOCTI €KO-IHHOBAaI[lTHUMU
M AIPUEMCTBAMH);

e (HopMyBaHHS MapTHEPCHKUX BiTHOCHH (aKTHBi3alis CHiBIpAall MiX JAEpKaBHUMH YCTaHOBAMH,
npe/IcTaBHUKaMU O13HEC-CEKTOPY Ta OCBITHbO-HAYKOBHMHU 3aKJIajiaMd, 3ajly4eHHS MiKHApOIHOT
MiATPUMKH Ta BpaxyBaHHS 3apyOiXKHOTO JIOCBI Ty JIJISl BIIPOBA/KEHHST €KOJIOTTYHUX 1HHOBAIIIH TOIIO).

JepkaBHa MiATPUMKA €KOJIOTTYHUX 1HHOBALIM COPUSATHME €KOJIOTi3alil JisUIbHOCT] BITYM3HSIHUX
Cy0’€KTiB TOCIOJApIOBAaHHS Ta PO3BUTKY 3€JIEHOI CKOHOMIKM B YKpaiHi y MiCISABOEHHUH Hepiof.
HeoOxigHuM € BU3HAUCHHS KOMILICKCY IHCTPYMEHTIB JiepKaBHOI MiITPUMKH Ha eTanax po3poOKH Ta
BIIPOBAKCHHS €KOJIOTTYHUX 1IHHOBAIiH.
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TPOXMMEHKO I'.T. (YKPAIHA, MUKOJIAIB)

HAITPAMKHU CTAJIOT'O PO3BUTKY MAHIMHOBY AIBHOI'O
INIAINPUEMCTBA HA ITPUKJIA AL AI1 «CIJIBITPOEKT»

Hayionanvnuii ynisepcumem xopabaebyoyearnns imeni aomipana Makaposa,
np. I'epois Ykpainu, 9, Mukonais, 540006, university@nuos.edu.ua

Abstract. As part of the international project «TransLearn», a survey was conducted on the
sustainability of organisations and enterprises among stakeholder experts from the Department of
Ecology and Environmental Technologies of the NUoS, including the management of the Silproekt
enterprise. The main priorities for the company's sustainable development goals were identified. The
results of the implementation of energy-efficient technologies were shown.

Y paMmkax MiDKHapoAgHOro npoekty «TransLearn» mpoBeneHe ONMUTYBaHHSA LIOJO CTANOCTI
PO3BUTKY Oprasizaiiii Ta MiIIPUEMCTB CEpel EKCIEePTiB-CTEHKXOaAepiB Kadeapu eKoJorii Ta
npupogooxopoHaux texuonorii HYK imeni ammipara MakapoBa, cepen siKHX OyJlo KEpiBHHIITBO
mignpuemctsa 11 «CinpmpoekTy.

[MignpuemctBo «CimbIPOEKT» i€ HAa YKPaiHCRKOMY PUHKY OONaJHaHHS ISl Xap4yoBoi Ta
3epHONEPepOOHOT TPOMHUCIIOBOCTI K BUPOOHUK 3 1994 poky. 3 1998 poky mpalltoe i Ha 30BHIIIHEOMY
puHKY. ['0710BHUM HampsSMKOM HisUTBHOCTI MiIPUEMCTBA € PO3po0Ka i BHPOOHHUIITBO YHIBEPCAITHHOTO,
eHeprosbepirarouoro kpymn'ssHoro komroiekcy YKP-2 mis mepepoOku 3epHOBUX KyIbTYp Ha KpPYINH i
TUTACTIBII, @ TAKOXK CYMyTHi arperatu. [lianpuemcTBo BupoOse kpymn'stHi niHii YKP-2: o0nagHanus as
BUPOOHMIITBA KPYIH Ta IUIACTIBI[B i3 MIICHUIl, TPEUYKH, MPOCa, TUMEHIO, KYKYpY/I3U, TOPOXY, BiBca,
pucy, mondu (CrenbTH), COYCBHIII.

Punok kpym’stHOT mpopaykiii, sIK 1 Oyap-Kuidl iHIIWH PUHOK, € cheporo B3aeMoIii Cy0’ €KTiB
nonuTy Ta npomno3uii. ChopmoBani B YKpaiHi Tpanuiii xapuyBaHHSI BU3HAYAIOTh 3HAYHUI MOMUT 3
0OOKy HaceJeHHs Ha Pi3HOMAaHITHI KpYIH, BUPOOJIEHI 3 3epHa I'peYKH, Mpoca, pUCy, BiBca, SUMEHIO,
MIIEHULI, KyKYPYA3H, TOPOXY. 30BHILIHIA NOMUT Ha BITYM3HIHY KpYyIN SHY NPOAYKLII0 Ma€ 3HAYHUI
MOTEHIIIaJ JUIsl HAPOULYBaHHs, BPaXOBYIOUH 3aTOCTPEHHS TI100aIbHOT MPOAOBOIIBYUOT TPOOIeMH.

Boanouac posmupeHHs 11 mpomo3umii yKpaiHCBKMMH TOBapOBHPOOHMKAMU CTPUMYETHCS
3HaYHMMHU KOJIMBAaHHAMH DPEHTAOENbHOCTI Ta MEpiOJUYHMUMH I1HTEPBEHLISIMH JEIIEBUX KpyIm 3a
3aHW)KEHUMH [[IHAMU 3 KpaiH-CYCi/IiB y BUNaAKaxX NepeBUpOOHHIITBA. B yMOBaxX BiiCbKOBOTO CTaHY Ta
HeOe3MeYHOro MicCllsi PO3TallyBaHHS MiANPHEMCTBA, TOBOPH NP0 CTalIMi PO3BUTOK 37aBasiocs O
HemouimbHO. OJHAK, MiANPUEMCTBO HAropojXKeHO OaraTbMa HaropojJamu, JAWIUIOMAaMH Ta
cepTUdiKaTaMu Ha CLITBCHKOTOTOCTIOJAPCHKUX Ta BAPOOHHYHMX BUCTABKAX 32 TEXHOJIOTIYHY MIPOAYKILiIO,
3a Kpalry po3poOKy Jis CUILCHKOrO T'OCIOJIApCTBA, 32 aKTHBHE BIIPOBAPKCHHS €HEPro30epiraroumx
TEXHOJIOT1H, 32 HAalKpaIuii IPOEKT 3 BiTHOBJICHHS arpoTeXHIYHOTO BHPOOHUITBA 3 1994 110 2020 pokwn.

Hanpukian, oguH opuriHaIbHUM €HEProoma HUi HIOAHC: i Yac MPOIAapIOBaHHS TPEUYKHU SIK
MaJTMBO BHUKOPHUCTOBYETHCS ii JK IJyIIMUHHS, a €HeproBuTpath craHoBisATh | kBT Ha 100 Xr
oOpobmroBanoro 3epHa. Iy TOpIBHAHHS: TigpoTepMiuyHa oOpoOKa 3epHa KpYI'SHUX KYJIbTYp
aHaJIOT14YHOI MPOIYKTUBHOCTI, IO MPALIOE 32 CTAaHIAPTHOIO TEXHOJOTIE0, criokuBae 65 kBt Ha 100 kr
00pobmroBanoi rpedkn. OKYIMHICTh KPYIT'STHUX KOMILUIEKCIB 3 ypaxyBaHHIM yCixX BHUTpaT Bif 5 70 9
MiCSIIiB ITpH poOOTi y JBi 3MiHH.

Jiis ypockoHaneHHs AisUIBHOCTI 3 ypaxyBaHHAM wLined cramoro po3Butky Il «CimbmpoexT»
npuiMano ydacts y nporpami «Conap-eHepaxKi» Ui BCTAHOBJICHHS COHSYHUX Oatapei Ta 00aiHaHHS,
10 IEPEBOIUTH 3 TPaHC(HOPMATOPHOTO TUITY POOOTY Ha iHBEpTOpHUIA. BinOyBcs nepexij mianpuemMrcaa
i3 3arajgbHOI CHUCTEMH OIAJCHHS 3 BEJIMKMMH TEIUIOBTpAaTaMU Ha BIJIACHE IIEJIETHE OIAaICHHS;
nepeoOyialHaHHs YCbOTO TEXHOJIOTIYHOTO MpOLEeCYy Ha BHKOPHUCTaHHSA Ta NepepoOKy BiIXOAiB
BUPOOHUIITBA; 3HIKCHHSI BCTAHOBJICHOI MMOTYKHOCTI OOJIaJiHAHHS 3aBISKH BIPOBAPKEHHIO HOBITHIX
TEXHOJIOTIH Y BUPOOHHUIITBO, TIepeoOIaTHaH s BUPOOHHUIITBA Ta 3HWKEHHS eHEPrOEMHOCTI 00JIaTHAHHS.
I e me namexo He Bce. OTXe, HABITH B YMOBAaX BifHM Ta 3HAXOJSYHCh HENANIEKO Bif JiHII GpoHTY
MOJKHa BIPOBA/DKYBATU €HEProeeKTUBHUI MEHEPKMEHT JUIs I0AAJIbIIOr0 JOCATHEHHS LiJIeH cTajzoro
PO3BUTKY.
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IIMAH H.I. (YKPAIHA, XAPKIB)

OCOBJIMBOCTI PO3BUTKY CKOTAPCTBA B YKPAIHI B KOHTEKCTI
CTAJIOT'O PO3BUTKY Y BOEHHUU ITEPIO/

Hayionanonuu mexniunuu ynieepcumem « XapKisCoKuil NOJIMEXHIYULL ITHCIMUNYM »
syn. Kupnuuosa, 2, Xapxis, Xapkiecoka obnacme, 61000, Nataliia.Shyian@khpi.edu.ua

Abstract. Attention is focused on the relevance of the problem of the development of cattle
breeding in Ukraine in the context of sustainable development, on the steps to solve the problem of
creating conditions for the implementation of the goals of sustainable development. The peculiarities of
the development of the cattle breeding industry of Ukraine during the war period are considered. The
priority directions for the implementation of the concept of sustainable development in the field of cattle
breeding during the war period have been determined.

lany3p ckoTapcTBa € OJHIEIO 13 BaXKIMBUX Tally3ei arpapHoi chepu eKOHOMIKM YKpaiHH siKa
YyJ0BO TOETHYE YCi CKIAA0BI CTAIOTO PO3BUTKY: €KOHOMIYHY, COIialIbHy Ta €KOJIOTidHYy. PO3BUTOK
rajy3i € BaXXJIMBUM JUIs 3a0€3Me4eHHs JIIOANHU MPOAYKTaMU XapuyBaHHs TBAPUHHOTO MOXO/DKEHHS. Y
TOW e 4ac B Psilli KpaiH CBITY BHCOKI TEMITM 3pOCTaHHS OOCSTIB BUPOOHMITBA MPOAYKII ramysi
MIPHU3BENN 70 TiABUIICHHS aKTyalbHOCTI MPOOJIEeMH, MOB’sI3aHOI i3 3a0pyIHEHHSIM HaBKOJHUIITHBOTO
MPUPOAHOTO CEPelOBUIIA, CIPUIMHEHOI'0 BUKHIAMH IIAPHUKOBUX Ia3iB, 3a0pyIHEHHSM I'PYHTY 1 BOIH;
HIMPOKHAM BHKOPHUCTAHHSAM aHTHOIOTHKIB TIPY BUPOOHMIITBI MPOAYKIIi] rary3i TOIIO.

B VYkpaiHi akTyalmpHICTh PO3BUTKY Tay3i CKOTapCTBa B KOHTEKCTI CTAJOr0 PO3BHUTKY CYTTEBO
T IBUIIYETHCS HacaMIepe ] BHACIIIOK IMUPOKOMacIITaOHOT BOEHHO arpecii, pe3yabTaToM Y0T0 CTallo
3HUILEHHSI PSIIy arpapHUX HiANPHEMCTB, TIEPEMILIICHHS! OKPEMHX 13 HUX 13 CXIIHUX o0nacTteil YKpaiHu
B 3axigHi. CyTT€BO MOTEPIAIOTH BiJl BOEHHOI arpecii pocilicbkoi deaepamnii Maii Ta cepeani arpapsi
HiATPUEMCTBA 13 HEBEIMKHUM MOTrONiB M Xyno0u. CyTTeBO MOTITHOIIOE CYKYIHICTh Mpo0iieM raysi
cKkoTapcTBa YKpaiHM TOW (akt, Wm0 10 BilfHM NepeBaKHa KUIbKICTb MOJIOKa BHUpoOisiacs B
TOCIIOIapCTBaX HACEJICHHS, SIKi Y BOEHHUX YMOBaX BUSBHIIUCS CyTTEBO CIAOLIMMU /IO PHUCTOCYBAHHS,
HiX arpapHi MiIIpHEMCTBA, PE3yJIbTaTOM YOT0 CTaJ OLIBII BUCOKI TEMIM 3MEHIICHHS ITOTOJIB A 1
piBHS MPOIYKTHUBHOCTI XyJOOM caMe B TOCHOJAapCTBaX HaceleHHsS. Benmmka KimbKicTh (pepMepChKux
TOCIIOAapPCTB MOCTPaX/1aia BHACHIIJIOK BOEHHOI arpecii, 1o 3MyCHIIO iX 3ropTatd BUpOOHUITBO. To k&
BHUHUKAE Mpo0JIeMa CTBOPEHHS YMOB ISl TX TIOBEPHEHHS 1 PO3BUTKY Tajy3i.

He wmeHm axTyanpbHHMH B JaHOMY acleKTi € TpoOiIemMH, sKi IMOB’s3aHi 13 OXOPOHOIO
HABKOJIMIITHLOT'O TIPUPOIHOTO CepeoBuIla. BHaciiok 00MOBUX il arpapHi HiANPHEMCTBA HAa CXO/I
VYkpainu (30kpema B XapkiBcbKiii o0nacti) He 3mMoriu o0pobmsatu g0 30 % rurom, mo Mpu3Beso J0
BUBEJICHHsI YACTHHHU 13 HUX, 30KpeMa MaCOBUIII Ta 3eMEeIbHHX ILIOII ITiJ KOPMOBI KyJIBTYPH 13 00iry, 1o
TaKOX BIUIMHYJIO Ha IOTIPLICHHS CTaHy PO3BHUTKY rally3i CKOTapcTBa, OCOOJIMBO Yy CXiIHUX perioHax
Ykpainu.

Bupimensas npobiieMu B yMOBaxX BOEHHOTO CTaHy Ta y MIiCISIBOEHHHUH mepioa (pyHKLIOHYBaHHS
rany3i 6aunThca B miaATpuMII i3 OOKy Jep)kaBU Ta MICHEBHX OpPraHiB Biagd MajuX (EepMEpPCbKHX
TOCIOJIAPCTB 1 TOCIIOJIAPCTB HACENICHHS B YTPUMaHHI BEIMKOi pOTaToi XyaoOH, HapoIlyBaHHI HOTro
TIOTOJIB Sl IIUISIXOM BHKOPHUCTAHHS MPOTPaM PO3BUTKY Taly3i Ta BUKOPHCTAHHS TPAHTOBOI CUCTEMHU
HiATPUMKH, AOCTYIY 10 CyYaCHUX TEXHOJIOTiH Y PO3BUTKY T'aly3i B MAJIOMY 1 CEpEeIHBOMY arpapHOMY
Oi3HeCy, 10 B €KOHOMIYHOMY acCIeKTi — MpH3BeAe 10 IMIABHUINCHHS JTOXOMHOCTI 1 MPHOYTKOBOCTI
BUPOOHHIITBA MOJIOKA Ta M’sica BEJHMKOi poraTtoi XymoOw; B COLIaJbHOMY acleKTi — MO0 CTBOPEHHS
pobouMx Micup B CUIBCBKIM MICIIEBOCTi; B €KOJIOTiYHOMY acleKTi - /0 3aXHUCTy OTOYYHOUOIo
cepefoBHILA BiJl 3a0pyAHEHHS.
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CAJIIOK-KPABUYEHKO 0.0. (YKPATHA, KUIB)

KOHIEIIIIA CYYACHUX EHEPTETHYHUX
BE3INIEKOBHUX CTPATEI'TA PO3BUTKY

Miscpezionanoha Akademis ynpasiinHs nepcoHaiom
03039, syn. @pomemiscoka, 2, Kuis, Yrpaina, iapm@iapm.edu.ua

Abstract. The research highlights that the key elements of the energy system development
paradigm in the context of contemporary global energy security strategy should include: resources
required for achievement, timeframe for implementation, tasks and benchmarks for achieving tactical
goals, and the ultimate overall goal of development.

Ane KOXXHa HaIliOHAJTbHA HE3AIEKHICTh, SIKa BUOOPIOBAIACH Y CBITi, MOTpeOyBana CBOIX 3yCHIIb 1
HAITOJICTJIMBOCTI Ta MaJjia 3Ha4YHi MEePEeToHH Ha NUISXY 3a0e3MeveHHs BIacHOi Oe3MeKH, B TOMY YHCII 1
EHEPreTHYHOI, TaK 1 BITYM3HSAHA SHEPreTHYHA Tally3b Ta il MCHE/KMEHT BIJICTOIOE Ta (hOpMYE BIIACHY
CTpaTerifo eHepPreTHIHO1 He3aJIeXKHOCTI.

B xomi gocmimkeHHss OyJl0 BHALJICHO OCHOBHI NPUHIUIM Ta (DAKTOPU BTIJICHHS HOBITHBOI
MICIISIBOEHHOI ~ €HEepPreTHMYHOI  cTpaTrerii  po3BUTKY  YKpaiHM, Taki sKk: JjaekapOoHi3alis,
eHeproe()eKTHBHICTh, EHEPro3aollaKeHHS, HAyKOBO-BUPOOHMYA KOHIJIOMEpallis, aJalTHBHO-
QUHAMIYHI MEXaHi3MH €HEpPreTHYHOI Oe3leKH, HOBITHI TOKONIHHA EHEPreTHYHOI TeHepallii
ABTOHOMHOTO THITy (DYHKIIOHYBaHHS, PEaliCTUYHO TPOTHO30BAHWIN €HEPreTUYHUI OaylaHC JepiKaBHy,
TparcdopmamiiiHe-iepeopMaTyBaHHS 3aCTAPLINX BUIIB CHEPTETHYHUX TeHEPAIIiif.

I me ogHMM KIIIOYOBUM €JIEMEHTOM IPOTPECHBHOTO PO3BUTKY EHEPreTUKH Y KpaiHu
3alPOINOHOBAHO i1 TEXHIYHUH PO3BUTOK Yepe3 MEXaHi3M BIPOBAKEHHS HOBUX IMOKOIiIHb HOBITHHOI
EHEepreTUYHOI TeHepalii (10 mpuKiaay BAKOPUCTAaHHS B MaHOyTHbOMY peakTopiB [V Ta V mokomiHHS B
SIACpPHIH EHEepreTHili), M0 IO3BOJHUTH BITYM3HSHOMY IAIMBHO-CHEPIETUYHOMY KOMIUIEKCY He
3JIOTaHSATH CBITOBI TEMITH PO3BUTKY EHEPTeTHYHOI TeHepallii, a 3a1aBaTy TPEHIM Ha MiDKHAPOIHIH apeHi
3 BUPOOHUIITBA €HEPTETUYHOTO MTPOAYKTY.

reHepajbHa
MeTa PO3BHTKY

3aBIAHHA
Ta penepHi TOUKH
BHKOHAHHA
TAKTHYHHX
mizei

4acoBHil
NPOMIKOK
3NiHCHeHHNA

pecypen
IOCATHeHHA

Puc. 1. OcHoBHI ereMeHTH CY4aCHOT'O €HEPTETUYHOTO CTPATCTYBAHHA B KOHTEKCTI eHepreTI/I‘{HOi 0e3IeKOBOI CHCTEMU

OTxe, NOCHIJHKEHHS BITYM3HSIHOTO Ta 3aKOPAOHHOTO JIOCBITy B CY4YacHOMY CTpaTeryBaHHI
r100abHOI €HEepreTHYHoi Oe3NeKkr MOKaszalno, L0 MapaJurMa PO3BUTKY EHEPreTHYHOI CHUCTEMH
NIOBHHHA BKJIFOYATH OCHOBHI €JIeMEHTH (300paxkeHo Ha pHc. 1), Taki sK: pecypcH JOCSTHEHHS, YaCOBUI
NPOMIKOK 3/IMICHEHHS, 3aBJaHHS Ta PErepHi TOYKW BUKOHAHHS TAKTUYHUX IJIEH Ta MiJCYMKOBY
reHepabHy METY PO3BUTKY.

Anoeo30M JOCIIPKEHHST € PO3YMiHHS, 110 TPYHTOBHICTh Ta MOBHOILIHHA pealli3allisi HOBITHBOI
TICTITBOEHHOI €HEPTeTHYHOI CTpaTerii PO3BUTKY YKpaiHHU € OAHUM 3 TIPIOPUTETIB ACPIKABHOI MOJTI THKH
y 3MINHCHHI Ta HAPOIICHI HE3AJICKHOCTI JepKaBW IIiJ] Yac peamisarlii eramy MOJICpHi3alliid Ta
PEKOHCTPYKIIii €HEprocUCTEMH ACPKaBU HAa HOBUX O€3MEKOBHUX MPUHIMINAX (DYHKIIOHYBaHHSI.

Ceminap 5 Seminar 5


mailto:iapm@iapm.edu.ua

219

CEMIHAP 6

PO3BUTOK EKOJIOT'TYHOTI'O TYPU3MY B
ACIIEKTI CTAJIOT'O PO3BUTKY

Ceminap 6 Seminar 6



220

IMAHBKIB H.€., BHOBUYEHKO 1.B. (YKPAIHA, JIbBIB)

TEHJEHIIII PO3BUTKY KAINICYJbHUX I'OTEJIB Y KOHTEKCTI CTAJIOI'O
PO3BUTKY TYPU3MY (HA IPUKJIAAI TOTEJIIO « CONSTELLATION 89»

Incmumym cmanoeo possumky im. B. Yoprnosona, Hayionanvruti ynisepcumem «JIvsiscoka
nonimexuikay, 79013 Jlvsis, eyn. C.banoepu, 12, pankiv.natalia@gmail.com

Abstract. KancynpHi roteni crand BaKIMBOIO CKJIaJ0BOI CYYaCHOTO TYPHCTUYHOTO PUHKY,
0CO0JIMBO B YMOBAax IIBUAKOTO PO3BUTKY ypOaHizailii, moTpeOn B onTHMi3allii pecypciB Ta 3pOCTaHHS
eKOJIOTIYHOi CBiOMOCTI cepen cmoxuBadiB. lle yHikampHa (opma TpOKHWBaHHS, IO TOENHYE
JOCTYIHICTh, KOMIIAKTHICTh 1 MOOLTBHICTbD, IO POOUTH il MOIYJISIPHOIO cepe]] MOJIOANX MaHAPiBHUKIB
Ta ninoBux TypuctiB. Ha mpuknani rotemto "Constellation 89" mpoanamizoBaHo, K KancyiabHI roTemi
BiJIMIOBIIAalOTh BHKIMKAM CTAJOTO PO3BHUTKY 1 3a0€3MeUyl0Th 3HIDKEHHS HETaTHBHOTO BILTUBY Ha
JTOBKIJIIA.

1. Kancynvni eomeni sk cyuacHui mpeno y mypusmi. KancynpHi ToTeni BUHUKIU B SmoHil
HanpukiHm XX CTOMITTS Ta NMIBUAKO MOIIMPHIMCH Y CBITI SK BIAMOBIJL HA 3POCTAIOUUI IOIHT HA
E€KOHOMIUHe, MiHIMaJicTH4He Ta (YHKLIOHANBHE >KUTIO B YMOBax BelHKHX MicT. OCHOBHa ines
MoJIsiTa€ B HaNaHHI TypUCTaM MIHIMAaTBbHO HEOOXIAHOTO TMPOCTOPY [UIsi CHY Ta BimmouwmHKy. Lls
KOHIIETIIIis BAAJIO BIUCYEThCA B Cy4acHI TSHIIEHII] pamioHATbHOTO BUKOPUCTAHHS PECYPCIB, OCKITBKH
Taki roTeNni NoTpeOyIOTh MEHIIE TPOCTOPY, CHEPTil Ta MaTepiallbHIUX PECYPCiB Y MOPIBHSHHI 3 iHITUMH.

2. "Constellation 89" ax npuxiao cmano2o kancyavHozo comento. Apxitekrypa Ta (yHKITIOHATbHI
pILICHHS TOTEJI0 aKLUEHTYIOTh yBary Ha 3MCHIICHHI HETaTHBHOTO BIUIMBY Ha MOBKULIA. Hampukian,
BUKOPHUCTaHHS BiJIHOBIIIOBaHHMX JPKEPEN eHeprii, eHeproe()eKTHBHI OCBITIIIOBaNBHI cucteMu. Kamcynu
B TOTEJI CTBOPEHI 3 MepepoOJCHMX MarepialiB, a CHUCTeMa YIPaBIiHHI pecypcaMu J03BOJISIE
KOHTPOJIFOBATH CIIOKUBAHHS €HEPril Ta BOJM, 3BOJITYM IO MiHIMyMY iXHi BUTpATH.

3. Cmanuii possumox ma xancynvhi eomeni. KancyipHi ToTeNi BHHCYIOThCS B KOHIETILIIO
CTaJloro PpO3BUTKY, sKa TMepeadadae eKOJNOTiYHWI OallaHC, €KOHOMIYHY BHUTOJy Ta COIiajbHYy
BIAMOBITATIBHICTE. BOHM CIIPUSIOTH 3HIDKCHHIO CIIOKMBAHHS €HEpril Ta BOJM, IO € KIIOYOBHMHU
NPUHLUIIAMHE CTaJIOr0 PO3BUTKY B TYPUCTUYHOMY CEKTOpi. 3aBIsKH CBOi HEBEJNWKiil IIomi Ta
3MEHIICHUM T0TpedaM y pecypcax, KarcCyJbHI rOTeNl JO3BOJIAIOTh €(PEKTUBHIIIE BUKOPUCTOBYBATH
MIPUPOJIHI pecypcu.

4. Coyianvna @ynuxyia xancynvhux 2comenig. OKpiM €KOJOTIYHOT CKJIaJ0BOi, KalCyNbHi TOTeli
BUKOHYIOTh BKJIMBY COIlialibHY (YHKIIiF0. BOHH Halal0Th MOXKIIUBICTD JIOCTYITHOTO Ta KOM(OPTHOTO
MIPO’KUBAHHA JUIS PI3HUX KaTEropiil TypHCTiB, 30KpeMa MOJIO1, OI0/PKETHUX MaHAPIBHUKIB 1 THX, XTO
nepedyBae y MICTi JIMIIe HA KOPOTKUM 4yac. 3aBISIKM CBOIM JOCTYIMHOCTI Ta MOOLIBHOCTI, KalcyabHi
TOTEJi CIPHUSIOTH IHKIIO3UBHOCTI B TYPH3Mi, POOJISIYM HOTO JOCTYITHUM JIUTSI HIMPIIOTO KOJIa JIIOACH.

5. Exonociuna cknadoea kancyavuux comenie. KarncynabHi TOTEINI € OUIBII €KOJIOTTYHUMH, HIXK
TpaguLiliHi roTeni, yepe3 MeHIle crokuBaHHA pecypcis. ['otens "Constellation 89" 3acTocoBye HU3KY
3ax0JiB Uil 3MEHIICHHS HETaTHBHOT'O BIUIMBY Ha JOBKULIS: BiJf BUKOPHUCTAHHS €HEProe(eKTUBHUX
CUCTEM JI0 CKOPOYEHHs KUIBKOCTI OJIHOPa30BUX NpeaMeTiB. [IpukinamoM MoxyTh OyTH J03aTOpH 3
TeJISIMHU JJISL Y1y, 3aMiCTh BUKOPHCTAHHS OJHOPAa30BHX ITAKETIB 13 3ac00aMH 0COOMCTOI Tiri€HH.

6. Exonomiuna eqbekmuemcmb KarncynbHi roresni € eKOHOMIYHO BUTIHUMH SIK AJIS1 BIACHUKIB,
TaK i 71 KJTiEHTIB. IXHA KOMIAKTHICTh J103BOJAE 3MEHIIUTH €KCILTyaTalliiiHi BUTpaTH Ta BUTPATH Ha
00CITyroByBaHHsI Ta YTpUMaHHS. HU3bKi BUTpaTH HA CTBOPEHHS Ta MIATPUMKY JIO3BOJSIOTH FOTEIISIM
NPONOHYBaTH KOHKYPEHTHI LiHHU, a €(eKTHBHE BUKOPHCTAHHS IPOCTOPY CHpHUsE OUMBbIIIN KUTBKOCTI
JIOCTYITHUX MIiCIIb JUIS TPOKMBAHHS HA MEHIIIH IO,

7. Ilepcnexmugu po3gumky KancynvHux 2omenie y Konmexkcmi cmanoco mypusmy. IHHOBaIiiHI
pilleHHs [IOAO0 YHPABIIHHS pecypcaMd Ta JOTPUMAHHS EKOJOTIYHMX CTaHIApTiB CHPHUITUMYTh
NOJANIBIIIOMY PO3BUTKY KallCyJIbHUX roTeniB y cBiti. OTke, KarncynabHi roTeni, Taki sk "Constellation
89", € sCKpaBUM TMPHUKIAIOM YCHIIIHOTO IOE€JHAHHSA EKOHOMIUYHOI E(EeKTHBHOCTI, COLIaIbHOI
IHKJTFO3UBHOCTI Ta €KOJIOTIYHOI BiITOBINATHHOCTI. BOHM BHOCSATH BaroMHiA BKJIAJ Y CTAJIMHA PO3BUTOK
Typu3My, 3a0e3Meuyloud [OCTYIHE, eKOJOoriyHe 1 KOM(OpTHE NPOXKWUBAHHA ISl CYyYacHHX
MaHJIPiBHUKIB.
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ITAHBKIB H.€., [TA3JIEPCBKA JL.C. (YKPATHA, JIbBIB)

TEHJAEHIII PO3BUTKY KYJbTYPHO-ITII3HABAJIBHOT'O TYPU3MY HA
3AXO/II YKPATHH B YMOBAX POCIHCBhKO-YKPATHCHKOI BITHU B
KOHTEKCTI CTAJIOI'O PO3BUTKY

Inemumym cmanoeo possumky im. B.Hoprnosona, Hayionanvnuii ynisepcumem «JIvgiscvka
nonimexunikay, 79013 Jlvsis, eyn. C.bandepu, 12, pankiv.natalia@gmail.com
lidiia.pazderska.mtutd.2023@Ipnu.ua

Abstract. Ukraine is unlocking its multifaceted potential and actively integrating into the global
economic and cultural space. And even under martial law, there is still a demand for cultural and
educational tours that help citizens better understand their history, strengthen national unity, and support
the region's economy. Ukraine has enormous potential thanks to a large number of unique historical and
cultural monuments to develop inbound and domestic cultural and educational tourism. Unfortunately,
some of them have been destroyed as a result of the full-scale invasion of Ukraine by Russian troops.

TenneHnii po3BUTKY KYJbTYPHO-Mi3HABAJIBLHOIO TYPU3MYy Ha 3ax0i YKpaiHH B yMoBax
pocilicbKo-yKpaiHCbKOi BiliHH B KOHTEKCTi CTaJIOr0 po3BUTKY MAalOTh KiJIbKa KIFOYOBHX HATPSIMIB,
110 3a0e3MevyroTh CTadlIbHE 3pOCTaHHS Taly3i.

1. AgantyBaHHsl 10 YMOB Bilinm: 3minu ¢ mapwpymi: 3axiqHa YkpaiHa cTajia BiHOCHO
OesreyHNM perioHoM 1ist mogopoxeit. Cronu BXOIATh KyJIbTYPHI MaM’ ITKH, IPUPOIHI 3aII0BiTHUKH
Ta THIYHI MiCIIf, AKi CIPUAIOTH PO3YMIHHIO icTOpii Ta Tpagumiit kpainu. PoKyc Ha 8HYMPIUHLOMY
mypusmi: BiliHa oOMeXmna MOXIMBOCTI MDKHAPOAHOTO TYpH3MY, LIO TPHU3BEIO O 3POCTaHHS
BHYTpIIIHIX nofopoxeil. [1ix BImiBoM pocifichko-yKpaiHCEKOT BifHI MDDKHAPOJHUHN Typu3M B YKpaiHi
3a3HaB CEPHO3HUX 0OMEXKEHb, 1110 CIPHSIIO IIO3UTUBHOMY PO3BUTKY BHYTPIIIHBOIO TYpU3MY, 0COOIHBO
TYypU3My 3axiJHOTO perioHy. Jlloau mIyKaroTh Oe3mevHimn Miclsl JUIsl BiJIIOYMHKY, KYJIbTYpHO-
Mi3HABAJILHUX 3aXO0JIiB Ta BIJHOBJICHHS, 1[0 MPU3BOJIUTH JIO 3POCTAHHS IHTEPECY J0 ICTOPUYHHMX MICT,
Takux 5K JIbBiB, Ykropon, [Bano-®paHKiBChK Ta iHIIMX PEriOHAIBHUX LIEHTPIB.

2. 30epe:keHHs1 KYJAbTYPHOI cmammmHu: [lonyuspusayis — Manogioomux — 06'ekmig:
Typorieparopu po3po0JIsAIOTs MAPIIPYTH, SIKi BKJIFOYAIOTh BiJIBIlyBaHHS MaJIOBIJIOMHX, aji¢ BaXKIIUBUX
KyJIBTYPHUX O0'€KTIB Ta Nam'sATOK, IO cHpuUsie iX momyisipusauii Ta 30epexeHHIo. KyibmypHo-
emHozpaghiuni mypu: BiliHa TigKpecnnia BaKIUBICTh 30€pEeKEHHS HAI[IOHANBHOI 1J€HTHYHOCTI.
KynpTypHO-Ti3HABaJIbHI TYpH JOMOMAraloTh 3MIITHIOBATH 3B'A3KH 3 KYJBTYPHOIO CHAIIIMHOIO, IO
cripusie ii 30epeKeHHIO 1)1 MAaHOYTHIX MOKOJIHb. [Tiompumka KyabmypHoi Cnaowunu 6 ymoeax GlliHuU.
3axinHa YkpaiHa Mae OaraTy KyJbTYpHY CHAALIMHY, SKa € BaXKJIMBOIO YaCTUHOI HalliOHAJIbHOI
ifeHTuaHOCTi. B ymoBax BiifiHM genanmi Oinblie yBaru NPHIUISETHCS 30E€PEKEHHIO 1CTOPHYHHX
mam’sITOK, 30KpeMa 3aMKiB, My3eiB, MOHACTHUPIB Ta iH., 1[0 HPUBAOJIIOIOTh TYPHCTIB 1 € CUMBOJIAMHU
€THOCTI Ta CTaOlIBbHOCTI YKPaTHCHKOTO HAPOY.

3. Cranuii po3BUTOK: Y KOHTEKCTI Ccmano20 po36umky KYabmMYpPHO-RIZHABANbHUL MYypuU3M Ha
3axo1i YkpaiHu HaOyBae ocoONMBOro 3HaueHHS. MIChKi rpoMaay Ta OpraHizallii MpaiolTh Hal
30€peKEHHSIM  KYJIBTYpHOI CHAaJIIMHK Ta NPUPOJHMX PECypciB, OJHOYACHO PO3BUBAIOYU
iHpacTpyKTypy Ui TypHcTiB. Lle BKirouae B cebe pecTaBpallito icTOpHYHHUX IaM'ITOK, CTBOPEHHS €KO-
MapHIPYTiB Ta MATPUMKY MICIIEBHX peMeCell 1 TpauIIii.

4. Po3urtok indpacrpykrypm: [lokpawenns mypucmuunoi ingpacmpykmypu: Hezpaxarouu
Ha BiifHY, pO3LIMPIOETHCS iHPpACTPYKTypa UIs 0O0CIyroByBaHHS TypHCTIB: CTBOPIOIOTHCS HOBI IOTEl,
MOKPAIIYIOTHCS IOPOTH, OPTaHi30BYIOThCsI KOM(OPTHI TpaHC(EpHI MOCTYTH.

OTXe, KyIbmypHO-ni3HA8ATbHULL Mypusm — SIBUINE OaratorpaHHe: 1€ MOTY>KHUA YHHHHK
€KOHOMIKH, CYCIIJIFHOIO YCTPOIO Ta KYJbTYpH, 3JaTHUI PO3LIMPIOBATH KPYrosip, MOTIHOII0BATH
CBITOIJISIA, CIPUSITH €CTETHYHOMY PO3BHUTKY Ta IyXOBHOMY 30araueHHIO.

Kynbmypno-niznasanvhuti mypusm Ha 3axo0i Ykpainu 6 ymosax pociliCbKo-yKpaiHcbKoi GiliHU
HaOyBae HOBUX TEHICHIIH, OPi€HTOBaHMX HA CTAIWH PO3BUTOK. BHyTpilHiN Typusm, 30epekeHHs
KYJIBTYPHOI CIIa/IIMHK, PO3BUTOK MICIICBHX IPOMaJl 1 IHHOBAIiKHI MiXOAH € KIFOUOBUMHU aCTICKTaMH
IIHOTO TIporiecy. Takuil Typu3M He JIMIIE CIIPHUSIE eKOHOMIYHOMY 3pOCTaHHIO PETiIOHY, ajle ¥ momomarae
30epiraTi KyJIbTYPHY 1A€HTHYHICTD, TATPIOTU3M Ta €KOJIOTIUHUI OaaHc.
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CMUK L.€., APXUIIOBA JI.M. (YKPATHA, IBAHO-®PAHKIBCHK)

EKOJIOI'TYHI PU3UKU PO3BUTKY TYPU3MY B IBAHO-®PAHKIBCHKIN
OBJIACTI TA HIJISIXH X MIHIMIBAIIII

leano-Dpankiecokuli HaAYiOHANLHUL MEeXHIYHUL YHIGepcumem Hagmu i 2azy
76019, m. Isano-@panxiscok, eyn. Kapnamcoka, 15; smk.iryna@gmail.com

Abstract. The article examines the impact of the growth of domestic tourism in Ivano-Frankivsk
region under martial law on the environmental safety of the region. The main environmental risks
associated with the intensification of tourism activities are analyzed, including water pollution,
increased pressure on natural landscapes, and challenges related to waste management. Practical
recommendations are offered on how to integrate sustainable practices into tourism development,
including the introduction of environmentally friendly technologies, optimization of natural resource
use, and raising environmental awareness among local communities and tourists.

Y 2023 poui IBaHo-®PpaHKiBChKka 00JACTh Bimdyjia 3HAYHE 3POCTAHHS MOMYISAPHOCTI Cepen
TYPHCTiB, OCOOJMBO MPOTITOM JIITHBOTO CE30HY. BojHOYAac, pO3BUTOK TypU3My B PErioHi CTaBHUTh
Tiepe; MiCIIEBOIO BJIa I010 Ta TPOMaJIOI0 CEpHO3HI BUKIMKY 1010 30€pe:KEHHS TPUPOTHIX JaH mIadTiB
Ta KyJIpTypHOi crmaammHd. JlomaTKkoBe HABaHTAXEHHS Ha NPHPOJHE CEPEIOBHUILE, CIPUUYUHEHE
30UTBIICHHSIM KUTBKOCTI TYPUCTIB, BUMAara€ peTeiIbHOTO IiIXO0AY 10 €KOJOTiuHuX pr3uKiB. Ha Hamry
JYMKY, €KOJIOTIYHI PH3UKH B TYpHU3Mi — Ile KOMIUIEKCHI BUKJIMKH, SIKi BKJIIOYAIOTH IOTEHIIHE
HEraTWBHE BIUIMBAHHSA HAa MPHUPOJHE CEPENOBHINE Ta OIOpPI3HOMAHITTA B PETiOHAX, MO 3a3HAIOThH
IHTEHCUBHOI'O TYPUCTUYHOTO MOTOKY.

[ToToku TypUCTiB BUMAraroTh 3HaYHUX OOCSTIB BOJHHUX Ta CHEPTETHYHHX pecypciB. Baxknneum
ACIIEKTOM € CTYIiHb BUKOPHCTAHHS BiJHOBIIOBAHUX JKEped EHeprii y MopiBHSHHI 3 (OCHIBHHMHU
NaJIMBaMHM, OCKIJIbKH L€ Oe3M0cepeIHbO BIUIMBAE HA BUKUIM TAPHUKOBHX TasiB.

B IBano-®paHKiBChKii 00JIACTI OCHOBHUMH 3a0pyIHIOBayaMH ITIOBEPXHEBUX BOJ| BH3HaHI
BopoxtsHcbka 0a3za «3apocisik»y, TOB «llomicmonny, I «IlinnpuemcrBo Hdonunacbkoro BIL 118y,
TOB «YHimumTy, Ta inmi. 3 152 ouncHux crnopyn perioHy, 148 mpamrorots, ane nesiki HOoTpeOyoTh
pemonty, ocodnuBo y Boitaunieskiit OTI, c. IT'aguku, c-me BopoxTta Ta M. Spemue. 3pocTanHs
TYPUCTUYHUX MOTOKIB B IBaHO-DpaHKIBCHKIM 00JacTi MiJBUIIY€E €KOJOTIYHE HABAHTAXKEHHSI, 30KpeMa
Yyepe3 BUKHUIU MMAPHUKOBHX ra3iB Ta Hee(DeKTUBHE yNPaBIiHHS BiJXOJaMH.

st migBummeHHs piBHSA eKoyoriyHoi Oe3neku y chepi TypusMmy B IBaHO-DpaHKiBCBKiH 00MacTi
PEKOMEH/IYEThCSl BIPOBAKEHHS TaKMX 3aXOiB: ONTHMI3allisi BUKOPUCTAHHS BOJAHHUX PECYPCIB uepe3
BCTAHOBJICHHSI CHICTEM 300pY JIONIOBOI BOJIU JUIS TIOJIMBY 3€JIEHUX 30H; 3HIKCHHST BUKH/IIB TAPHUKOBHX
ra3iB IUISIXOM TepeXoy Ha COHSYHI MaHelNi Ta BITpsHI TypOiHH, a TaAK0K BUKOPUCTAHHS €KOJOTIYHUX
BUJIiB TPAHCIIOPTY, TAKHX SIK €IEKTPOOYCH 1 BEJIOCHUIIEHI MapIIPYTH. Y IPaBIliHHS BiAXOAaMHU BKITIOYAE
3alPOBAKCHHSI COPTYBaHHS Ta IMEPEepOOKH, a TaKOK 3MEHIICHHS BHKOPHCTaHHS OJHOPa30BOTO
IUTACTHKY Ha KOPUCThH Oiopo3kianHux marepiaiiB. s 30epexenHs: 610pi3HOMaHITTS PEKOMEH/I0BAHO
CTBOPEHHS €KOJIOTIYHMX CTEXKOK 1 OTJISIOBUX MaiJIaHYMKiB, a TaKOX po3poOKa IUIaHIB YHpaBIiHHS
EKOCHCTeMaMHU JUIsl BiIHOBIICHHS JIAaHAMA(TIB 1 3aXUCTY PIAKICHUX BUJIIB.

TakuM 4YWHOM, 30UTHIIEHHS 3HAYEHHS BHYTPIIIHBOTO TYPU3MY VY 3axiJiHId YacTWHI YKpaiHH,
ocobnuBo B IBaHO-DpaHKiBCHKil 007acTi, y KOHTEKCTI Cy4acHOTO BiHCBKOBOTO CTaHy, BHMAarae
0co0NMBOI yBarm J0 MNUTaHb EKOJOriuyHOi Oe3meku. OOnacTh, BiJOMa CBOIMH TPHUPOJHUMHU Ta
KYJILTYPHAMH PECypcaMu, CTa€ KIIFOYOBOK JIECTHHAINEIO ISl TYPHCTIB, IO BOJHOYAC CTBOPIOE
JTIOJTATKOB1 BUKITUKHU II0JI0 30€PEKEHHS MTPUPOTHOTO cepeoBuIna. HeoOXiaHICTh peTebHOrO MiIX0Ay
JI0 €KOJIOT1YHHUX ACHEKTiB PO3BUTKY TYPU3MY B PET10HI MOCUITIOETHCS 3 OTTISIAY Ha 3011bIIEHHS KIJIBKOCT1
BiJIBIlyBauiB, sIKe BUKIIMKAE 3pOCTAHHS HABAaHTAXKEHHSI HA IPUPOJIHI pecypcH. BaxkinBo 3HaliTH OanaHc
MK CTHMYJIIOBaHHSIM PO3BHUTKY TYPU3MY Ta 30€peXEHHSIM YHIKaJIbHUX HNPUPOJHHUX Ta KYJIBTYPHHX
LHIHHOCTEH perioHy, IHTerpyroUH CTalli IPAKTUKH y Faly3b Ta aKTHBI3YIOUH POJIb MiCLIEBOTO YIPaBIiHHS
y cdepi eKOJIOTIIHO1T OE3MEKH.
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JIIOBMHCHKUM O.1., KACISIHUK LI1., .
SIKYBAI P.A. (YKPATHA, KAM'SIHELIb-ITOJUJILCBEKWH)

PO3BUTOK EKOTYPU3MY HA TEPUTOPII HIII «ITOALIbCHKI TOBAPH»

Kam'saneyo-Iloodinvcokuil nayionanvuuu yuisepcumem imeni leana Ocienka,
32300, syn.Oczienxa, 61, m. Kam'aneyo-Ilodinvcokuil, Yrpaina, post@kpnu.edu.ua

Abstract. Legal and resource conditions, as well as geographical location, are favorable for the
development of ecotourism within the territory of the Podilski Tovtry NPP. Activation of the
development of ecotourism in the territory of the park is possible thanks to a targeted information policy
and targeted advertising; creation of new effective ecotourism products and improvement of existing
ones; development of specialized infrastructure; formation of tourist clusters. In the development of
regional ecological and cognitive formats, the priority belongs to the geotourism direction, which most
fully reflects the uniqueness of the territory of the Podilski Tovtry National Park, the authentic aspect
of the implementation of recreational activities.

Po3BuToK exoTypu3my, sk ckiamoBoi pekpeauii Ha Teputopii HIIIT «Ilomimbcbki ToBTpm»
BU3HAYAE MTPUHIUIIOBY MOXKIIUBICTD Ta (hOpMaTH HOTO PO3BUTKY, @ TAKOK MPIOPUTETHICTH MOPIBHIHO 3
IHIIAMHA ~ BUJAMH TPHPOJOKOPUCTYBaHHS. AHaNI3 HasBHOI CIIENiali30BaHOl EKOTYPUCTHIHOL
MIPOTIO3UIIi] IEMOHCTPYE PO3BUTOK 3elIeHOro TypusMy y IlpuaHicTepchkoMy perioHi Ta OKpeMi IposBH
AKTUBHHX 1 OCBITHBO-TTI3HABAJIbHUX opMaTiB. [I0TyXHI TpaH3UTHI TypUCTHYHI HOTOKH c(hOpMOBaHi Ha
0a3i M. Kam’ ssa1s-Iloninscpkoro, cmt. CatanoBa Ta «bakoTny, peani3yroThes SK OTIISIIOBI, KyIbTYpHO-
Mi3HaBabHI, eKCKYypCiitHi (hopmatu, abo iHIMBITyaIbHE BiBiAyBaHHS 0€3 BUKOPUCTAHHS Ti/IiB.

[MoTyxHul TPUPOAOPECYPCHUI 1 TOCIONAPCHKUIA MOTEHIAT IS PO3BUTKY €KOTYPU3MY JIHIIE
JIOKaJIbHO BTUTIOETHCA Y MPAKTHYHI pe3ynbTatu. [loka3HUKH 3poCcTaHHs BiJIBiLyBaHOCTI IEMOHCTPYIOTh
bakotcekuii Ta CaTaHiBCbKUN peKpeawliiiHi LEHTPH 3aBASKHA 3POCTAHHIO TPAH3UTHUX TYPUCTHUYHHX
NOTOKIB. Y TOH wac, sIK pemiTa JecTUHaWid i3 pPO3pOOJICHHMH EKOJIOTIYHUMH CTEKKaMH UM
CHeMiani30BaHUMH T'eOTYpaMH XapakTepU3YIOThCS OJUHHYHUMHU  BiJIBIIYBaHHSMH, TI€PEBAXKHO
3100yBadaMy OCBITH B MEXaxX HaBUAIbHOI MPOTpaMu, a 30BHILIIHIMU TYPUCTaMH, JIMILIE 3aBISKU
AKTUBHIN LJIbOBIH Npono3uuii Ta noTpedi 3alHATH HAIUIMIIOK BiTbHOTO yacy. CTpyKTypa Ta AnHaMika
peectpanii cy0’e€KTiB 3€JIEHOTO TYypu3My € eQeKTHHM TapamMeTpoM pPO3BUTKY EKOTYpPHU3MY.
[TixBuieHHIO e()EeKTUBHOCTI €KOTYPUCTHYHUX MOCITYT CIIPHSE CIiBOpans cy0’ ekTiB, 30kpema HIIIT 3i
CHeliani30BaHUMH TypareHTaMu Ta TypOollepaTopaMH CKEpOBaHMMM Ha JOCHI[KyBaHUH pETiOH.
HaitebextuHimmii Gopmar criBmpali — KiacTepHHld, 3aCHOBAaHWN Ha JOCBiJI CHIBIpali i pemyTarii
y4acHUKIB. PO3BHTOK €KOTYpH3MYy 3aJIe)KHUTh TaKOX Bijl 0araTboX iHIIUX (PAKTOPIB: MCHUXOJIOTIYHUX,
KYJBTYPHUX, TEXHOJOTIYHUX YMOB, (PiHAHCOBOI JOCTYITHOCTI TEPHUTOPIH TYpUCTHYHOI pelerlii,
HAsSBHOCTI JIECTHHAIIIH, IKi IEMOHCTPYIOTh T€OTYPUCTUIHHN Ta 010€KOJIOTIYHUN IPIOPUTETH PO3ZBUTKY
Mi3HABAILHOTO eKOTypu3My. CIiji BiI3HAYUTH 3POCTAHHS MOMUTY Ha BHYTPIIIHI TYPUCTUYHI TOCITYTH
3a MmepioJ] KapaHTUHHUX 0OMEXeHb Ta MOBHOMACIITa0HOI BiiiCbKOBOI arpecii pocii. Lle sBuie dpopmye
HOB1 BUMOTHY JI0 HOMEHKJIATYPH Ta SKOCTi €EKOTYPUCTHYHHX HOCIYT, BUCTYIIal0YH OAHOYACHO BUKIIMKOM
Ta YMOBOIO PO3BHTKY.

OTxe, FOPUAMYHI T PECYPCHI YMOBH, a TAaKOX TeorpadiyHe po3MIlleHHS € CIPUSITINBHMH JIJIS
PO3BUTKY ekoTypu3My B Mexkax teputopii HII «[loninbebki ToBTpr». ArpoTypHUCTUYHUIN HANIPSIMOK
EKOTYpU3MY JIEMOHCTPYE HAWBHUIII TEMIH PO3BHUTKY 3aBISKH BHYTPIIIHHOTYPUCTHYHOMY TOIUTY Ta
3aIliKaBIICHOCTI Yy OPEHJI XHUTJa B HACEIEHUX NYyHKTax MPHIHICTEPChKOT YacTWHH. AKTHBI3aIlis
po3BuTKy ekoTypusmy Ha teputopii HIIII «[loxinbebki ToBTpr» MOXKIIMBA 3aBASKH LIECHPIMOBaHii
iHpopMaLiiHIi MONITHULI, Ta WiNBOBIM peKJaMmi; CTBOPEHHS HOBUX E(QEKTHBHUX EKOTYPUCTHUYHHX
MPOAYKTIB Ta YIOCKOHAJICHHS HAasSBHHX; PO3BHUTKY CIICLiadi30BaHOi iHGPACTPYKTypH; (HOPMYBaHHIO
TYPUCTUYHHUX KJacTepiB. AHali3 eKOTYpUCTHYHOI AISUTBHOCTI B iX MeXax CIpPUATHME NOLIMPEHHIO
e(eKTUBHUX MoJeNieil po0OTH Ha aHAIOriYHI O0’€KTH. Y PO3BHUTKY pETiOHAIBHHUX EKOJIOTO-
Mi3HABAILHUX (OPMATIB MPIOPUTET HAIEKHUTH TEOTYPUCTUIHOMY HATIPSIMKY SIK TAKOMY, [0 HalKpaile
BimoOpaxkae yHikambHicTh Teputopii HIII «Ilomiasceki ToBTpW», BiA3HAYAETHCS HASBHICTIO
ABTEHTUYHOI MPOMO3uLii y 1iii cdepi Ta MO3UTHBHOTO AOCBiAY pearizarii.
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JIVIIMK M.B., TEPEBYX A.A. (YKPAIHA, JIbBIB)

PO TYPI/ICTI/I‘H:II/Iﬁ IIOTEHUIAJI BY3bKOI'O INMAHY:
PEAJIIL, ITPOBJIEMHX, MOXJINBOCTI

Hayionanvnuti ynisepcumem «Jlvgiscoka nonimexuixay
79013, syn. Kapnincokoeo 2/4, kim.210, murmarja@gmail.com

Abstract. The tourism potential of Ukraine's natural, historical and cultural sites cannot be fully
exploited in the face of a full-scale military invasion. And while cultural and historical sites are subject to
an inventory or ranking of damage, it is much more difficult to assess the extent of damage to natural sites.
The Bug Estuary has a high tourism potential and can be used for recreational, sailing, water, cruise,
historical, cultural and adventure, photo and gastronomic, retreat and event tours. At the same time,
repeated shelling of the estuary, the destruction of the Kakhovka Reservoir, coastal mining, and persistent
domestic and industrial pollution have caused a range of environmental problems in the estuary and the
surrounding area.

Juinpo-by3bkuit TMMaH — 1ie BiJKPUTHUH JIMMaH B MiBHIUHIM yacTiHI YOpHOTO MOpSsI, HA TepeHax
XepcoHcbkoi i MukonaiBcbkoi obmacteii Ykpainu. CKIIQIa€TbCs 3 BUTATHYTOTO B CYOIIMPOTHOMY
HanpsMKy JIHIMPOBCHKOTO JHMMaHy (IOBXHHA 55 KM, 3aBIIMPIIKU 10 17 KM), a TakoX BY3bKOTO
(3aBmmpiky Big 5 10 11 kM) Ta koniHyactoro by3pkoro nuMaHy (SIKHid, BIacHe, i € TEPUTOPIEIO HAILIOTO
JOCITiPKEHHS ), BATATHYTOTO B CyOMEpHIi0HAIEHOMY HANPSIMKY, TOBKUHOO 47 kM. CepeHs rimouHa 6—
7 M, Haibinpma — 12 M (1. 3B. CraHicnaBcbka siMa). By3bkuil TMMaH yTBOPHBCS TiJl 4ac TpaHCTpecii
Mopchkux Boz YopHoro Mopst y HipkHiM Tewii Juinpa ta [liBgenHoro byry. 3 Hopaum Mopem numaH
3'€MHYETHCSI MPOTOKOIO 3,6 KM 3aBmMPIIKK (MK OYakiBCbKUM MHCOM Ta KiHOYpHCBKOIO KOCOIO).
[TiBnenne y30epesxoks Mae HU3bKI, mMiliaHi Oeperu; miBHIYHE — 37e0inbinoro, Bucoki (g0 20-35 )
0OpUBHCTI Oepery, CKIa/IeHi 3 TIAMHUCTO-MIIaHUX MOP1Jl, HA OKPEMHX JUISHKAX 3yCTPidaloThCs Mill[aHo-
MyIDIeBi KocH. JIHo 01 Kic milane, Ha TIIMOWHI BKPHUTE CYTIMHUCTO-MIIaHUMU MydaMu. [ToBepxHeBUi
CTIK y JIMMaH CKJIaJIa€Thes 31 CTOKY Takux pidok: [Juinmpo — 93.5 %; [liBgennuit byr — 5,7 %; laryn —
0,5 %; Iarymneus — 0,3 %.

Cepennsi conoHicth Boau by3pkoro jumaHy ctaHoBUTH 3,6 %o (10 moOynoBu KaxoBchkoro
BOJIOCXOBHIIA — OIM3bKO 2 %o). [Ticis miapuBy KaxoBChKOro BOAOCXOBHIIA POCIHCHKUMU 3arapOHUKaMU
6 uyepBHs 2023 poKy, KOJIH KaXxOBChbKa BOJA YBIWIILIA 10 JMMaHY, TO BOAA CTajla TUMYACOBO IPiCHOKO.
3apa3, B pi3HHX paiioHax JIMMaHy, B 3aJIKHOCTI Bijl NepeBakKaHHS TPICHUX PIYKOBHX YU MOPCHKHX
BOJIHUX Mac, COJIOHICTh BiJIPi3HAETHCA. Y MeKaX JIMMaHy KOJIUBAETHCS B 2 110 6 %o.

JlumaH Mae BaXKIIMBE CIIbCHKOTOCIIONAPCHKE, TPAHCIIOPTHE Ta PHOOIPOMHUCIIOBE, a TaKOXK —
TypUCTUYHE, 3Ha4eHHs. BoHOUAC, 116 TOPOIKYE CYTTEBI €KOJIOTIYHI TTPOOIeMH.

3a3HaunMo, 10 BOAM JIMMaHy (B cepeaHboMy Mo MukomaiBchkili obmacti — Omm3pko 25-30 %
pianoro croky IliBnenHoro byry) BHKOpHCTOBYBasMCS Ha 3pOIISHHS Ta BojxorocradaHHs. Lle te, mo
JIOTaTKOBO OOYMOBJIIOBAIO 30IIBIICHHS COJIOHOCTI BOJM JIMMaHy. A TaKo), BHACTIIOK ITOTO
TIOTIPIIYIOTHCS YMOBH JKUTTSI Ta HEPECTY OKPEMHUX BHJIIB IIPOMHUCIIOBHX PHO, @ TAKOXK JKUTTSA PIYKOBUX
BHIIB (iTO- 1 300IIAaHKTOHY.

Jluman Mae 1 6araro iHIIUX €KOJOTIYHHX MpodseM. BinOyBaeThes moTipmeHHs XiMi9HOTO CKIIATY
BOJIM. BOHO ClipHYHMHSAETHCS HEKEPOBAHUM 1 HEITIA3BITHAM CKUJIOM HEOUYMIIIEHHX a00 IMOTraHO OUYMIIEHUX
MIPOMHUCIIOBUX 1 KOMYHAIBHUX (TIOOYTOBHX) CTOKIB, SIKi 3HAYHO MOTIPIIYIOTH TA30BHHA PEKUM BOJIOWMHU.

BiiickkoBi pealtii mopoIviv T0AaTKOBI podaeMu. by3bkuii TuMaH HEOAHOPA30BO OOCTPLITIOBABCS
POCIiCBKUMU BICHKOBUMH. beper piuky, a TaKOX BOAU JTMMaHy, € HeOE3MEYHOI0 30HOK0 Yepe3 MOXKIINBE
PO3MIIIIEHHS TaM BHOYXOHEOE3IeYHUMH MaTepialliB Ta IX YIaMKiB.

s 30epekeHHs Ta BIHOBICHHS IPUPOAM JIMMaHy HEOOXiJHI KOMIUICKCHI 3axOoiu i3
PO3MIHYBaHHS TEPUTOPIM, & TAKOXK YKPIIJICHHS YPBUCTHX OEPEriB Ta 03CJICHEHHS Y30ePEHIKsI.

V nicnsBoenHuii yac, by3bpKuil TMMaH Ma€ MIAHCH CTATH TOYKOI0 POCTY TYPHCTUYHOTO HOTEHIiAIY
rpomaan. JlanmmadT y30epexoks — e yHiKaabHe Ta HETIOBTOPHE TUBO MPUPOAW. BiH Bpaxkae CBOEIO
HEMMOBIpHOIO Kpacoro. beperosa JiHis jguMaHy Maike BCIOJM I0ojora. Aje OT B paiioHI 'pOMajiu €
ropoucra wmicueBicth. lle BiIkpHBae TYpUCTHYHI MOMJIMBOCTI PO3BUTKY IIIIOTO TYpPHU3MY,
BEJIOMPOTYJISTHOK, pEKpeallii, IsHKHOTO BIAIOYHHKY, PETPUTY Ha Oepesi mnMany. Jlanamad i MiciieBoCTi
JIy’Ke MHJIOBUIHI Ta MOXKYTh OyTH ILiKaBUMH i (poToceciit Ha (oHI NPUPOAHUX JIoKalii. I3 TuMaHOM
MEKY€E JaBHIH Ko3allbKui HBUHTAp c. Jlymapese, y LEHTPI SKOr0 cepell BIOPSAAKOBAHUX MOTHI XX CT.
30eperucs e CiM JIaBHIIINX HAAMOTHIIBHUX KaM STHUX XPECTIB. BUTOTOBJICHI BOHH 3 BaIHSKY, BHpI3aHi
3a ()OpPMOIO 1 YaCOM BCTAHOBJIEHHS, IIPOTE €Ki 3 HUX BIIAJIH 31 CTPIMKOro Oepera, Ha SIKOMY CTOITh
IBHHTAp, y JMaH. CBOEPIAHMMH TYPHUCTHYHHMH CHMBOJIAMH TpoMaiu € Masku (JlymapiBchbKuid
Ilepenniii masik (c. Jlymapese), Xa0miBcbkuid Masik, KUCIISIKIBCHKUN MasK.
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KYPTAKOBA I'.O. (YKPATHA, K1IB)
MPOBJIEMU PO3BUTKY EKOJIOI'TYHOI'O TYPU3ZMY

Mixcpecionanona Axademii ynpagninHsa nepcoHailoMm,
03039, eyn. Dpomemiscovka, 2 m.Kuis, Yxpaina, anita-k@ukr.net

Abstract. Ecological tourism, or ecotourism, is a type of tourism aimed at visiting natural areas
in a responsible manner in order to preserve the environment, support local communities, and minimize
negative impact on nature. Its history dates back to the second half of the 20th century, but the idea of
sustainable tourism has its roots in ancient times, when people began to think about the importance of
preserving nature.

Exomoriuamii Typu3Mm, abo eKOTypu3M, — II¢ BHJ TYpPH3MY, CIIPSIMOBAHHAN HA BiIIOBiTaITbHE
BiJIBITyBaHHS MPUPOJHUX TEPUTOPIH 3 METOIO 30€pEKEHHST HABKOJIHUIITHEOTO CEPEeOBHUINA, ITiITPUMKH
MICIIEBUX IPOMaJI Ta MiHIMI3aIlii HEraTUBHOTO BILUIUBY Ha HPUPOJLY.

Ha cporogni exotrypusm 0a3yeTbcsi Ha KITPKOX KIIOUOBHX TPHUHIIHAIAX, SKi 3aUIIAIOTHCA
aKTyaJIbHUMH 0arato pokiB: 30epeXeHHs MPUPOJIH, TOBara J0 MICIEBUX KYJIBTYp, OCBITHA CKJIaJI0Ba
MiHIMi3allisl BIUTUBY, CKOHOMIYHA MiATPUMKA MICIIEBHX TPOMA].

Posrmsimatoun mpo6ieMu eKoJIOTivHOTO TYpU3My (€KOTYpU3M) TO MOTPIOHO 3a3HAYMTH, IO HA
CBOTOJIHI €KOTYPH3M € OJHUM 13 HaHTIEPCIIEKTUBHIINX HANPSAMKIB CydacHOi TypuCTHYHOI iHIycTpii. |
HOTr0 pO3BUTOK CYNPOBOXKYETHCSI HU3KOIO BUKJIMKIB 1 MPOOIIeM, sIKi TOTPeOYIOTh YBaru Ta BUPILICHHSI.
I Ha cbrogHi BaXKJIMBO HE TINBKH 30€perTH MPHUPOIHI PEeCypcH, alie i 3a0e3MEeYUTH BiIMOBigalIbHE
CTaBJICHHS JIO0 JMOBKLIIA 3 OOKy TYpHCTIB Ta Oprafi3aTopiB Typu3Mmy. Takok HEO0OXiTHO BUALTUTH
OCHOBHI TIPOOIIEMH, TII0 TEPEIIKOHKAIOTh CTAIOMY PO3BUTKY €KOJIOTIYHOTO TYPH3MY.

1. HanmipHe HaBaHTa)XEHHSI HA €KOCHUCTEMHU.

2. Henocratus indpacTpykrypa.

3. bpak exoJori4YHO1 OCBITH Ta CBiJIOMOCTI.

4. KoH(iKTH 3 MICIIEBUMH I'POMaJIaMH.

5. Komepriami3zalisi eKOTypu3My.

6. Hectaua 3aK0HOaBUOTO PETYIIOBAHHS.

7. 3miHM KITiMaTYy.

OTKe s YCHIIITHOTO PO3BUTKY EKOJIOTIYHOIO TYPU3MY HEOOXIJHO 3a0e3MeYnTH KOMIUICKCHHM
MiAXig, SKAW BKIIOYATUME EKOJIOTIYHY OCBITY, pO3pOOKY CTalWx MAapIIpyTiB, BiIMOBiAHY
iH(pacTpyKTypy Ta MIATPUMKY MICHEBHX Tpomaj. BakiInMBO TakoK BIPOBaPKyBaTH e(EeKTHBHI
3aKOHOJABYl IHII[IaTHBH, $KI 3a0e3medyarh JIOTPUMAaHHS NPUHIMIIB 30€pPeKEHHS TNPUPOIU Ta
MIHIMi3aIli}0 HEraTUBHOTO BILIUBY Ha JIOBKIJUIS.

Tinpku 3aBISKH CHIBOpaIli BCiX 3aI[ikaBIEHWX CTOPiH MOXXHa CTBOPHUTA YMOBH IS
BiJIMTOBIAJIBHOTO €KOTYPU3MY, 1[0 IPUHOCUTHME KOPHCTH SIK TYpUCTaM, TaK 1 MPUPOII.

Ha cporomHi eKoJOTiYHMH Typu3M € OJHHM 3 HaWIIBWAIIE 3pPOCTAIOYMX HAMPIMKIB Y
TypuCTHUHiN iHmycTpii. BiH mpuBeprae yBary miogeH, siki MparHyTb HE HPOCTO MOJOPOXKYBATH, a
pobuTu 1e 3 TypOOTOIO PO MPHUPOY Ta MOBAro0 A0 MicLeBHX Tpaauuiid. bararo kpain, Taki sik Kocra-
Puka, Kenis, Heman ta YkpaiHa, akTHBHO PO3BUBAIOTH €KOTYPUCTHYHI MApPUIPYTH Ta HAIiOHAJBHI
NapKy, CTBOPIOIOYH YMOBH JJIsl €KOJIOTIYHO BiAMOBiJATBHOTO BiAMOYMHKY.

ExoTypu3m Mae SIK MO3UTUBHI, TaK i BUKJIHMKH, SKi HEOOXiJHO BpaxoBYBaTH. 3 OJHOTO OOKY, BiH
crpusie 30€peKECHHIO PUPOM, PO3BUTKY MICIIEBUX I'POMaJl Ta MiJABHIICHHIO €KOJIOTTYHOI CBIJOMOCTI
TYpHCTiB. 3 iHIIOT0 OOKY, HEMPaBUIIbHA OPTaHi3allisi EKOTYPU3MY MOXKE IPU3BECTH JI0 IEPEBaHTAKECHHS
NPUPOJHUX PECYPCIB Ta HEFATUBHOT'O BIUIMBY HAa EKOCUCTEMHU.

A eKoJIOTiYHMHA Typu3M — L€ He IPOCTO TPEHI, a BaKJIMBA CKJIAZOBA CTAJIOTO0 PO3BUTKY
CYCIIIIBCTBA, IO AOMOMAarae 30epiraTH NpUPOXHI OaraTrcTBa i MalOyTHIX MOKOIiHB. Voro
TIOIYJISIPHICTD 3pOCTAE 3aB/ASKH YCBIIOMIICHHIO BaXKIIMBOCTI 30€pPEKEHHS HAILIOT IIJIAHETH Ta IParHeHHIO
JI0 TAPMOHIMHOTO CHiBiICHYBaHHS 3 IPUPOOIO.
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TEOJIOPOBMUY J1.B., IIETEJIbCHKUI J1.B.(YKPAIHA, JIbBIB)

TJIEMIIIHI SIK HIEPCIIHEKTUBHUI BUJ] TYPU3MY
Y HICJSIBOCHHIN YKPATHI

Hayionanvnuu ynieepcumem «JIvgiscoka nonimexmixay,
7900 eyn.C. banoepu, 12, m. Jlveis, Yrpaina, tur.dept@lpnu.ua

Abstract.This is one of the most popular types of recreation among tourists. It can be considered
one of the directions of eco-tourism. The main features of glamping are comfortable living conditions
in a natural environment. Such a vacation is for those who want to be as close to nature as possible and,
at the same time, have the maximum level of comfort. Taking into account the significant losses of the
recreational and tourist infrastructure, the large number of attractive undeveloped natural areas for
tourism, as well as the lack of market saturation, it can be argued that it is advisable to develop glamping
in Ukraine in the post-war period.

ITpoBinHUME TpeHOAMU PO3BUTKY CyYaCHOTO CYCIIJIBCTBA € MPAarHEHHs B3aEMOJIi 3 MPUPOIOIO.
CBiTOBHI E€KOTYPHUCTUYHHUHM MPOAYKT TPAHCPOPMYETHCS Ta YCKIAAHIOETHCSA: Bifl BIAIOYHMHKY Ha
NpUpOAl y HaMeTOBUX Tabopax — JO KEMIIHTIB i riemmiB. 3aBIsKH YCBiJOMIJIEHHIO €KOJIOTi4HOI
BiJIMIOBIIaTbHOCTI 3HAYHA YaCTHHA JIFOAEH OPIEHTYE CBOIO MOBENIHKY Ha 30€peXeHHS HaBKOJHUIITHEOTO
cepenoBuma. ToMy KynbTypa BIAIIOYMHKY Ha MPUPOII OCTATOYHO YTBEPIAUIIACH 3 MOSIBOIO TAKOi Teuil
eKOTypu3My sIK TiaemiiHr. CloBo TieMIliHr BUHHKIO Ha mouyatky 2000-x pokiB y BemmkoOpuranii
BHACIIIOK 3TTUTTS IBOX aHTWIIHMCHKHUX CIiB «glamoury (po3kimr) Ta «camping»(cTosiHKa TabopoM Tij
BimkpuTHM HeOoMm). Lle cramo omHMM 3 HAUIOMYJNSAPHIMIUX BUAIB eKOTypu3My. OCHOBHUMH pHCAMH
TJIEMITIHTY € KOMQOpPTHI YMOBU TIPOKMBAHHS y MPUPOAHOMY CEpEIOBHUINI. Takuil BiATIOYMHOK €
IICNIbHUM JUIsI TUX, XTO X04e OYyTH Yy MaKCHUMaJbHIH ONHM3BKOCTI 70 MPUPOAM i, OAHOYACHO, MATH
MaKCHUMaJIbHUH piBeHb KOM(POPTY. 3aMicTh HAMETY TYpPHCTaM IIPONOHYIOTHCS 3aTUIIHE )KUTIIO 3 yCiMa
3pYYHOCTSIMU: M SIKUM JIDKKOM, BAHHOIO KIMHATO0; PECTOPAHHUMHM CTpaBaMM; OPraHi3oBaHe JO3BIILIA.
I[lpy  1BOMY BIACHMKM TJEMITIHTY CYBOPO MNWIBHYIOTh 32  JOTPUMAHHSM  PEXKUMY
npupopokopuctyBanHs. 3a ganumu Glamping.com HaiiOinblIa KiIbKICTh TJIEMITIHTIB PO3TAIIOBaHA B
[liBHiuHilt Awmepurii ta €Bpomi. HaliBimnmameHimmMy TJIEMITIHTAMHA BBa)KalOTHCS KOMIUIEKCH Ha
Ens0pyci, B Jlamnanmii Ta Apkruii. B Ykpaini riaeMmniaru GyHKIIOHYBanu 1ie y TOBOEHHUH Mepioj1 Ha
TEPUTOPISIX 3 PI3HUMH JaHmmapTaMu: B Tropax, MPUMOPCHKHX paloHax, JIICOBUX MacHBax; Ha
y30epesOKsIX 03ep Ta piuok. MoxkHa pooutu OpoHtoBaHHA yepe3 booking.com. OCHOBHI IPUYUHHU, YOMY
TJIEMITIHT € €KOJIOTIYHUM BUIOM TYPH3MY:

1. BcranoBneHHS TieMIly He 3aBJa€ WIKOJAW HAaBKOJIWIIHBOMY CEpeIOBHINy. [lemnepu
3HAaXOAATHCS OMM3BKO 10 IPUPOAHUM CEpPENOBHUIIAaTa 00EPEKHO3 HUM B3aEMOMIIOTH.

2. I'memn knacugikyeTbCst K TYpUCTUYHE CIOPAIKEHHS (HAMET), TOMY HOr0 MOXHA OCTaBUTH
B Oy/Ib-SIKHX JIO3BOJICHUX 1 BiIBEJICHUX JIJIsl I[LOTO MICIISIX, Y TOMY YHCIi 003y OeperiB BOIOWM, y
peKpeaniifHux 30Hax 00’€KTiB MPUPOAHO-3aMOBITHOTO (OHAY, Ta B TUX MICLEBOCTSX, /€ KaliTalbHe
OyaiBHULTBO 3200pOHEHE.

3. Jlyis KUTIa BUKOPUCTOBYIOTHCS €KOJIOTIYHO YUCTI MaTepialii 3 eKOJIOTIYHUM ONaJICHHSIM a00
0e3 HbOTO, 110 HE Ma€ CEPUO3HUX HACIIAKIB JUTS HABKOJIHUITHHOTO CEPEIOBHUIIIA.

6. 3anexHO B THIly TJIEMIIIHTY, KEMIIIHTOBE CHODSUDKEHHS MOXKE€ BHKOPHCTOBYBATHUCH
NOBTOPHO. [TpOEKT TIeMITIHTY JIETKO MacIITabyeThCst; JUIS TIEMITIB Tepe0adeHa, 3aIeXHO BiJl MiCIs
pO3TallyBaHHs, K CE30HHA, TaK 1 MIJIOpiYHA eKCIUTyaTaIlis.

7.3aMOBJISIIOYM BUTOTOBJICHHS TJIEMITy, KJIIEHT OTPUMY€ (DaKTUYHO MOBHICTIO TOTOBUI MPOEKT
TOTEJILHOT'O KOMIUIEKCY — BiJl KOMYHIKaLliil 10 BHYTPILTHBOTO OOPMIICHHS 1 MeOIiB

8. Y rnemmax MoOXHa BHKOPHCTOBYBATH MPOJYKTH, SIKi CIPHAIOTH EKOJOTIUHIN Oe3rmeni
HaNpHUKIaj, COHSYHY Ta BITPOBY €HEPTil0, €KOJIOTTYHO YUCTI MUIOYi 3aCO0H.

9. IlimnpuemcrtBa, SIKi BHPOOJSIOTH UM KYyNyHOTh TJEMIU CTAalOTh 3alliKaBICHUMH Yy
MPUPOTOOXOPOHHIN JiSITHHOCTI.

Bepyuu 10 yBaru, 3HauHi BTpaTH peKpeariiitHo-TypUCTUUHOT iIHPPACTPYKTYPH, BEIUKY KiJIbKICTh
NpUBAaOINBHUX TYPUCTUYHO-HEOCBOEHUX MPUPOJHUX TEPUTOPIH, a TAKOK HEHACUYEHICTh PUHKY MOXKHA
CTBEPJIKYBAaTH, 1[0 B YKpaiHi y MiCISIBOEHHUH MEPioJT IOIIBHO PO3BUBATH TJICMITIHT.
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TEOJIOPOBUY J1.B., HEJ3BELIbKA O.B.(YKPAIHA, JIbBIB)

EKOJIOI'TYHI HACJILAKHX ®OPMYBAHHS HOBUX KYPOPTIB B
YKPATHCBKHUX KAPIIATAX

Hayionanvnuu ynieepcumem «JIvgiscoka nonimexmixay,
7900, eyn.C. banoepu, 12, Jlvgis, Yrpaina, tur.dept@lpnu.ua

Abstract. Due to the war in Ukraine, there has been an increase in tourist and recreational flows
to the Carpathian region. Every year, the Bukovel resort expands its property and improves its
infrastructure. The owners of Bukovel are planning to build three new giant resorts in Ivano-Frankivsk
and Zakarpattia regions - Svydovets, Turbat and Bystrytsia, which should accommodate up to 28,000
vacationers at a time. According to environmental activists, the environmental consequences of building
such a resort will outweigh any short-term benefits. At the same time, its developers should clearly
calculate the losses in land of each farm, losses in the environmental fund, and future environmental
risks for the unique ecosystem of the Carpathians.

UYepes BiliHyB YKpaiHi CIOCTEpiraeThCs 30UTBIIECHHS TYPUCTUYHO-PEKpEalifHuX MOTOKIB Y
KapnarcekoMy perioni. TyT ¢yHKIiOHye 0araTto pekpeariiiHuX 3akjajiB, TOTENIB Ta KOTEIKHUX
MICTEYOK. 3 KOXXHHMM POKOM DO3LIMPIOE CBOI BOJOAIHHSA KypopT bBykoBenb, MOKpally:o4du CBOO
iHppacTpykTypy. IleBHI iHBecTOpHW, sfKi HAKONMWYWIA KOINTH, HE3BAKAIYM Ha BiliHY, CTPIMKO
pO30YyJIOBYIOTh HOBI KypOpPTH, HAMararouuch 3aXOMUTH BENWKi TUISHKUA MPUPOJHOTO CEpeJOBHUIIA,
4acTo He OepydyH 10 yBaru ixHii MPUPOTOOXOPOHHUH CTATyC, MICIIEBI TPOMajH, CIOJIBAIOYNCH HA
MOSIBY HOBUX pPOOOYMX MiCIlb, HAJAIOTh JO3BOJMM Ha OYMIBHHITBO 1 YacTO HE YCBIJIOMIIOIOTH
€KOJIOTTYHUX HACTiJKIB. ByJiBHUIITBO B ropax HE 3aBXKIM KOPEIIOETHCSA 3 OCOOJIMBOCTSIMH penbedy,
NPUPOJTHUMH YMOBaMH, OCOOJIMBOCTSIMA BUKOPUCTAHHS CHIENU(IYHOT TEXHIKH.

Brnacuuku «bykoBenro» IulaHylOTh 30yAyBaTu e TPH HOBI KypopTh — rirantu: B IBaHoO-
OpankiBchKill Ta 3akapnarcekiid obmactax — «CBuposenp», «Typbar» i «buctpuis», ski moBUHHI
BMminryBatu 10 28000 pekpeanTiB oxHo4acHo. Y Tuanax oxoruteHHS 1400 rekrapiB Tepuropii, e
po3mimmyBaTuMyThCst 230 KM JIIKHUX Tpac, moHa | 30 kaHaTHUX BUTATIB, 700 TOTENIB Ta iIHIIMX 3aKIaIiB
iHppacTpyKTypu. Yci TpU IUIaHOBaHI KypopTH OyAyTb pPO3TALIOBYBATHUCH HOPSA 1 3’€THAIOTHCS 3
BykoseneM. ToOTo m1anyeTbess KypopT-MOHCTP, PO3paXxOBaHUH Ha MMOHAA 65 THCAY JTI0IeH OJHOYacHO!
Ie sixk moOyayBatH 11isie MicTo nocepen Kaprnar po3MipoM MOHAJ MOJOBUHY YIKIopo/ia.

Exosoriuni Hacmigkyd OYyIiBHUIITBA TakOro KypOpTY, SK 3a3HAYAIOTh E€KOAKTHBICTH OYyIyTh
nepeBakaTH HaJl OyAb-IKHMH KOPOTKOCTPOKOBUMH BUTO1aMu. HaBiTh OyiBHUIITBO Oy/Ib-SIKOi TOPOTH
PO3IUISE JTic, MPU3BOASYM JIO0 3MEHIICHHS YW MIrpariii momyssiii 6araTbox BUAIB TBApUH y pajiyci
Kimomerpa Big moporu. OTke OyAe 3HUIEHO YU TONIKOKEHO MIHIMYM TPH THCSYi TEKTapiB JUKUX
KapraTChbKUX JICiB, JyK Ta pidOK. 3a HasBHUMM KapTam, 3a0yloBa, JIM)KHI Tpacu Ta HiIHOMHUKH
NPOMIYTh MO 3alOBITHUX TEPUTOPIAX, apeaiaX UYUCICHHUX YEPBOHOKHW)KHUX POCIHMH Ta TBapuH,
VHIKaJIbHHUX TiPCBKUX 03epax Ta Bogocnanax!

CknasHOLIaMK y BTUICHHI LIBOTO MPOEKTY € OyAiBHMUTBO MiA’i3HOI AOporH, KaHamizamii Ta
OUYUCHHUX CIIOpYJl, HAJArOJDKEHHS EJIEKTPOIOCTaYaHHsl 1 3a0e3ledeHHs] ONaJCHHS JUIsl 3aKiajiB
TypucTUaHOi iH(pacTpykTypH. Jlumie kypopt «CBHIOBEIb» BHKOPHCTOBYBATUME Maibke 9 THCSIY
KyOOMETpiB BOJM KOXXEH JeHb 1 BUKUIATHME CTIIbKM XK CTIYHUX BOJ. B cymi 3 nBoMa iHIIUMHU
KypopTamu, 1e oyaeno 15 tucsu kyoomeTpiB 1mofaeHHo! Bix 1boro mocrpaxiae HU3Ka KapraTChbKUX
pidok (3okpema YopHa Tuca), ajpke TaM JOBEIEThCS BIAIITOBYBATH PEe3epByapu Ta BOJ03a00pH. Yike
B 2022 mocyxy BiAuyBaJM HaBiThb MEIIKaHI BUCOKOTrip’s. BpaxoByroun, Te, mo bykoBens 3a Garato
POKIB TaK i He BUPIIIKB NPOOJIeMy CTIYHUX BOJ, HACTIJKU € OYEBHIHUMHU.

1106 3pobuTH nporiec TpaHchopmallii Kypoptis KaprnaT MakcHManbHO €TUYHHUM Ta €KOJIOTTYHUM
JI0 bOTO OymiBHHUIITBA Tpeda IMiJXOAWTH 3BaXXEHO 1 3 BEIIMKOIO BiIIOBINANBHICTIO, B TIOBa3i J0
MUHYJIOTO i BiIMOBiJAILHOCTI Iepel Maii0yTHIM, Yy pO3yMiHHI poJIi 1 JOLIBHOCTI TAKOT'O MacIITaOHOTO
npoekty. [Ipu 1poMy HOro po3pOOHWMKH TMOBHHHI YiTKO NPOPAaxXyBaTH BTPATH Yy 3eMIJII KOXKHOTO
roCIIoapCTBa, 30UTKH Y IPUPOJ0OXOPOHHOMY (DOHI Ta MaOyTHI €KOJIOT1YHI PU3HMKH IS YHIKaIbHOT
exocucremu Kapmnar.
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KOILIOBA B.P. (YKPAIHA, JIbBIB)

IHOPACTPYKTYPA SK PEI'YJATOP TYPUZMY
HA 3ATIOBIJIHUX TEPUTOPIAX

Hayionanenuu ynieepcumem "Jlvsiscoxka nonimexuixa"
79013, éyn. banoepu, 12, Jlveie, Yxpaina, Bohdanabrunets@gmail.com

Abstract. In the civilized world, developed infrastructure plays the role of a regulator of nature
use, namely, it sets the direction of movement and regulates the number of tourist flows, creates
comfortable conditions for the coexistence of man and the environment. That is why it is important to
form it from the point of view of a systemic formation, which will include institutional — legal,
informational and analytical, material and technical and social infrastructure.

Bomonitoun yHIKalbHUMH peKpealliiHUMH pecypcaMu YKpaiHa HeOe3MmiJCTaBHO Mae
MOJKJIMBOCTI TOCICTM TMPOBiAHE Miclle 13 0340POBUOr0, CIIOPTHUBHO-NI3HABANBHOTO Ta 30KpeMa
€KOJIOT1YHOTO TYpHU3MY. 3pOCTaHHS METaroIiciB, CBITOBI €KOHOMIYHI TIporiecH, neMorpadianuii Oym Ta
0araTo iHIIMX YUHHHUKIB 3yMOBIIIOIOTH HEOOXiTHICTh MOUIYKY HOBHX BHIB PelaKcalii, KOTpi MOXKIIUBI
y peaitizaiii pi3Hux Gpopm TypusMy. Burigne reorpadidne monoxeHHs, pi3HOMaHITHICTh KITIIMATUYHHX,
penbedHUX, TIAPOJOTIYHUX YMOB PI3HHX PETIOHIB KpaiHW CTAHOBJITH HEAOWSKHI I1HTEpec o0
PO3BUTKY TypuU3My. BHKOpHCTaHHA HIMIOMHX «(QYHKII» TPUPOIN, a caMe CIUIKYBaHHS i3 HEo
HUISIXOM CHOTJISIaHHS KPacoTH Ta HEMOPYIIHOCTI JaHamadry, BiAYyTTs 3BYKOBOi rammu (BIiTpY,
NTaxiB, TBAPWH), MIyMy (BOIH), apoMaTy (TpaB, KBITiB) MariyHO BIUTMBAa€ Ha 3J0POB’S Ta ICHUXIKY
JIFOAMHY JOJAr0uH i TyIIeBHOTO CIOKOIO Ta PIBHOBAIH.

HesBakatoun Ha HasiBHICTh NPUPOAHO-PEKpEANiiHOTO MOTEHIiaNy MEePelKoIo y peaiamii
EKOTYPUCTUYHUX MapUIPYTiB y MEPEIBOECHHUN MEPioj cTaja BiJCYTHICTh BiANOBIAHOI TypHCTHYHOI
iHppacTpykTypu. Yci 0e3 BUHATKY peaili3oBaHi TypH HOCATh CIIOHTAaHHMH Ta HEpPEeryJbOBaHUI
XapakTep, 10 B CBOIO Yepry MPHU3BOAMTH 10 HEMONPABHOIO BHHHUIIYBAaHHS eKocucTeMH. Po3pobka
TYPUCTUYHUX MapUIPYTIiB i3 BiANOBIIHUM iHGOPMATUBHUM MiJIKPIIUICHHSIM, a caMe: MapKyBaHHSM,
KapTorpadivHIM 300paKeHHSIM, IIEBHUM COILIATBHO - TOOYTOBUM 3a0€3IIeYeHHSAM Ta 3aITy4YeHHSIM Ti/1iB
JacTb 3MOTY BpEryJIIOBaTH TYpHUCTHYHI HMOTOKHM Ta MiHIMI3yBaTH BIUIMB JIIOJMHH Ha E€KOCHCTEMY
3aIOBiTHUX TEPUTOPIii, OLIBII TIHOIIE 03HAWOMHTHUCH 13 HASBHIUMH MPUPOJOOXOPOHHUMHU 00’ €KTaMU
Ta KYJIBTYPHOIO CAMOOYTHICTIO MICIIEBOTO €THOCY.

TypuctnuHa iHGpacTpyKTypa - 1€ CYKYHHICTh OO'€KTIB, IiSUIbHICTH SIKMX CIIPSIMOBaHa Ha
3aJI0BOJICHHA TYPHUCTHUYHHMX MOTpeO. BoHa BKIIIOYae marepianbHO-TEXHIUHY 0a3y (QyHKI[IOHAIBHO-
TOCTIOAAPCHKUX CTPYKTYp, SIKI BXOJATH JIO CKIaAy TYPUCTUYHO-PEKpealiiHuX CUCTEM pPi3HOrO
NopsIKY. SIK ckiaioBa coliabHO1, BOHA XapaKTEPU3YEThCs OCHOBHUMH (DOHIAMH TA BUTpAaTaMH MpalLli,
TOOTO MNEBHUMHU MICHEBUMH peCypcamMH, $Ki BHKOPHUCTOBYIOTHCS 33/l BUKOHAHHS OCHOBHHX
TypucTiuHUX (QyHKIiIA. [eorpadiuHuM 3aBOaHHSM JOCIIKCHHS TYPUCTHYHOI iH(pacTpykTypu €
ONTUMI3allist po3MilIeHH 11 00'€eKTIB B MeXax TYPUCTHUYHO-PEKPEALITHUX CUCTEM BiIHOCHO OCHOBHHX
LEHTPIB KOHIEHTpaLil CIIOKMBadiB 3 JOTPUMAHHSAM BUMOT CTIMKOTO PO3BHUTKY pEKpealiiiHOl cuCTeMHU.
CyuacHy TYpUCTHUYHY iHPPACTPYKTYPY CIiJI pO3IIISJATH SIK CUCTEMHE YTBOPECHHS, KOTPE BHMArae psij
CKJIQJIOBUX B3a€MOIIOB’SA3aHUX MK COOOI0, Cepeil SKMX OCHOBHMMHM €: 1) IHCTUTYIIHHO — MpaBoOBa
iHppacTpykTypa. OCHOBHUM PEryJIOI0YNM (HaKTOPOM TYpU3My Ha 3allOBITHHX TEPUTOPISX MMOBHHHA
BUCTYIIaTH Ha JIEP)KaBHOMY PIiBHI BIJIOBiJIHA HOPMAaTHBHO-IIpaBoBa 0a3a, 3a HOpMaMH BHUKOHAHHS
KOTpOi IMOBHHHO BECTH CIIOCTEPEKEHHsI TIEBHI YPSJIOBI Ta HEYPsIOBl 1HCTUTYIIT; 2) iH(hopMamiiHO-
aHaymiTHYHa. 3a0e3rnedyeHHsl iHpopMaLiiiHO-aHAI THYHIM MaTepiaJoM PO MOXKIMBOCTI Ta MPOLEAYpH
BiJIBIlyBaHHS 3allOBI/IHUX TEPUTOPIA TOBUHHO 3iHCHIOBATUCH JCPXKABHUMH Ta COIaIbHUMHU
THCTHTYIISIMH, KOTP1 BOJIOJIFOYX JJOCTOBIPHUMH JAHUMH MaTUMYTh 3MOTY HaJIaTH OI[IHOYHUI MaTepial
IIOI0 CTaHy EKOJIOT1YHHUX, AWIPECIHHUX TNpOLECiB Ha 3aMOBITHUX TEPUTOPIAX; 3) MaTepialbHO-
TeXHIYHA TIOBUHHA 3a0e3redyBaTy 30€peKeHHs LiIICHOCTI €KOCUCTEMHU Ta AJOTPUMAHHS JIOITyCTUMHX
HOPM HaBaHTAXXCHHS Ha TMPHUPOJHE CEPEJOBHUINE 3 METOK 3a0e3ledyeHHs Horo cranoi sKOoCTi Ta
BIITBOPIOBAJILHUX IPOIIECIB; 4) coliaabHa IHPPaCTPyKTypa Aa€e 3MOry (yHKIIIOHATIBHOMY 30HYBaHHIO
TEPUTOPIi 3BY3UTH TPAEKTOPIIO PyXy TYPHUCTIB B MeKaxX MEBHOI TEPUTOPIl YUM JO3BOJIUTH 3am00IrTH
HIKiIJTMBOMY BTPYYaHHIO JIIOJEH y €KOCHCTEMY HABKOJIHUIIHBOT'O CEPEIOBUIIIA.
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HA3APEBUY JI.€.!, HASAPEBUY A.B.2, OJIIMHUK T'.1.!, HILIUMEHKO 1.M.!,
HA3APEBMY P.A .} (YKPAIHA, JIbBIB)

CEMCMIUYHA YPA3JIUBICTh TEPUTOPIi YKPATHHA

Inemumym eeoghizuxu im. C.1.Cyb6b6omina Hayionanvroi axademii nayx Yxpainu,
Biooin ceticmiunocmi Kapnamcwvkoeo peziony,

79011, syn. Apocnasenxa, 27, Jlvsis, Ykpaina; nazarevych.l@gmail.com;
’Kapnamcovie 6iodinenns Incmumymy ceogizuxu in. C.I.Cy6b6omina Hayionanvnoi axademii
Hayx Yrpainu, 79060, eéyn. Haykosa, 3-b, Jlvsis, Yxpaina, nazarevych.a@gmail.com;

3 JTveiscvkutl nayionansHuil yrisepcumem ivmeni leana Ppanxa,

79000, eyn. Yuisepcumemcoka, 1, Jlvsis, Yxpaiua.

Abstract. The work analyzed the component of seismic risk — seismic vulnerability of the
territory of Ukraine. Seismic vulnerability is determined by the thickness of the seismically active layer
and the value of damage of specific territories by dangerous geological and geodynamic processes.
Based on the analysis of these data, a paradigm of the level of seismic vulnerability of the territory was
based. It consists of a comprehensive consideration of the level of danger of all geodynamic processes
existing in the territory.

Bimgomo, 110 cKi1aI0BUME CEMCMITHOTO PU3HKY € ceiicMidHa Hebe3meKa i ceicMiTHa Bpa3uBICTh.
CeiicmiuHa HebOe3neka — 11e 00’ €KTUBHA XapaKTepUCTHUKA TEPUTOPii, BOHA CHIPUYWHECHA PErioHaTbHUMHU
Ta TOKATBHUMH CEHCMOTEKTOHIUHIMH TIporiecamH. 11 piBeHb Bu3HAYaeThCsA 3 KapT 3aransHoro (3CP) Ta
netanpHOro (JICP) ceiicmiunoro paiionyBaHHs 1 ceificMidyHOTO MikpopaionysanHs (CMP) tepuropii. 3a
kaptamu 3CP Ha TepuTopii YkpaiHu BUAiIEH] 30HU CTPYITyBaHb IHTEHCHBHICTIO 6, 7 1 8 OautiB Ha 3ax0i
(Kapmarcekutii perion) i miBaai (Kpuwm, niBaens OnemyHn) Ta 5 0amiB y meHTpi 1 Ha cxoai Ykpainu. Ha
piBeHb ceiicMiuHOT HEOE3MeKH JIIOAMHA HE BIUIMBAE, ajle 3HU3UTH CEHCMIYHY Bpa3iMBICTH MOXIIHUBO,
THUM CaMHUM 3MEHIINYIOUN CEHCMIYHUN PUBHK.

PiBeHp Oe3reku NPOKUBAHHS HACEJICHHS 1 CEHCMIYHA BPAa3JIMBICTh BU3HAYAETHCS, 30KpeMa,
CTYIICHEM ypasK€HHS TEpPHUTOpil Pi3HMMHU HeOe3NEUYHUMH T'eOJIOTIYHMMHU Tpolecamu (IUIOIMHHA Ta
SpOBa epo3ii, 3CYyBH, KapCT, MPOCIJaHHS, IMiITOTLICHHS TOIIO) 1 €KOJIOTIYHIUMH HACIiAKaMH iX PO3BUTKY.
3eMyIeTpyCcH HaJIeXXaTh 10 HAO1IbII MOIIMPEHNUX Ta €KOJIOTIYHO 3HAYMMHUX I'€0JIOT1YHUX MPOLECiB, SIKi
NPUBOIATH A0 YMCICHHUX JKEPTB Ta pyHHYBaHb, a 3apa3 MiJgyac BOEHHMUX AiM MiBUILYIOTHCS PU3UKH
ceiicMiyHOT HeOe3neKu, a BiATaK 1 BPa3NUBICT, TEPUTOPIH, SKI MAJAIOTBCS YUCICHHUM
O0ombapyBaHHSIM. BioMi BHIIAJKK 1HIYKOBAaHHX 3€MIIETPYCIB Ha TEPUTOPISIX, SIKi 3a3HAIOTH BOEHHUX
nii. YuMm Oinbla cymMapHa €Hepris 3apsjiB, 110 BUOYXaloTh, TUM Ha OUIBIIY BiJICTAHb MOUIMPIOETHCS
JECTPYKTUBHMH BIUIMB Ha IOBEPXHEBI IIApH IPYHTY, THM CaMHM 301NbLIYETHCS BpPa3IMBICTH OO
CEHCMIYHMX BIUIMBIB HE TJILKU BiJI MiCIIEBHX 3€MIIETPYCIB, alie Yyepe3 CUCTeMYy aKTUBHUX PO3JIOMIB i
BiJl CUITBHIIIIMX 3eMJIETPYCiB 3 palioHy Bpanua (PymyHis).

BpasnuBuMu 3 TOYKHM 30py aBapiHOCTI €, 30KpeMa, TipChbKi Ta B 30HaX CEHCMOAKTHBHHUX
PO3TIOMIB JUISTHKM Ha(TOBUX, TAa30BMX Marictpalei, ra3oBi cxopuiia. Ha iXHIO CTIHKICTE OKpimM
BHYTpIIIIHIX YMHHUKIB CYTTEBO BIUIMBAIOTh CYYacHI T'€OJWHAMIYHI TPOIECH, SKI TPU3BOJATH JIO
nedopmaniii, 3MiHM penbedy, MEXaHIYHOrO PyHHYBaHHS, a 3 JOAATKOBHM CEWCMIYHHUM BILTHBOM
CTaHOBIISITH JOJATKOBY €KOJIOTIUHY 3arpo3y sl TEPUTOPIH.

Jns yrouneHHsa kinacudikamii OKpeMUX TEPUTOpid 3a CTyNmeHeM ceHCcMiuHOi HeOe3NeKn HaMu
Oyyu repeBU3HAYEHI KOOPIUHATH i ITMOWHU BOTHHMII 3eMileTpyciB Kapnarcekoro periony 3a HOBUMHU
MeTOoJiMKaMu. TOYHICTh BHM3HAYCHHS IIMX MapaMeTpiB 3apa3 € JOCTaTHhOI JIJIsI OKOHTYPEHHS
KOHKPETHHX TEKTOHIYHO aKTUBHHMX CTPYKTYp JaHoro perioHy. KinmbkicTh ceiicMiuHOi eHeprii, sika
3aracaeThCsl B HaJpax, MpsIMO MPOTOPLiiiHA TOTYKHOCTI CEHCMOAKTUBHOTO LIAPY, SIKUH OLIIHIOETHCS 32
JAaHUMHU TPO TAMOMHH KOPOBHX 3eMJIETPYCiB. UMM NOTYXHIIIMHA Led map, TUM CHIBHILIMM 1
HeOe3MeuHIMM 715 iIlKEHEPHUX CHOPYA MOKe OyTH KyMyJISTHBHUH e(eKT BiJf CeHCMOTEKTOHIUHUX 1
Ta iHmMMX BIUIKBIB. KilbKiCHO ceiicMiuHa HeOesneka AUQEPEHINIOEThCA 3a 4-Ma pIBHAMH — 3a
NPOIIEHTHUM BiJTHOIICHH;IM MaKCHMAIILHOI MOTYXHOCTI CEHCMOAKTHBHOTO APy JI0 BCi€l MOTYKHOCTI
3eMHO{ KOPH Ha TEKTOHIYHO OKOHTYPEHI# JNISHIN TeBHOT o, 1yt 1-ro pias k=0%, xnst 2-ro — k=0-
25%, 3-ro — 50>k>25%, 4-ro — k>50%. CTBOpeHHS iHTEPaKTUBHUX KapT CEHCMOTr€OANHAMiYHOTO
HaBaHTA)XEHHS TEPUTOPIH (3 MPOCTOPOBOIO AETANI3AIEI0 1 KUIBKICHUIMH XapaKTEePUCTUKAMHU PI3HUX
reoJuHaMiYHUX (PaKTOPiB) € BAXIMBUMU ISl OLIHOK CEHCMIYHOI ypas3MBOCTI Ta CeHCMIYHOT HEOE3EeKH.
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AHJIPOHOB B., JAHYEHKO 0., CYKOHBKO C. (YKPATHA, XAPKIB)

TOKCHUKO-EKOJIOTTYHA OIIIHKA €MHOCTEMH 3 IIOJIIMEPIB
JJIsA HOTPEB IMTHOI'O BOAOITIOCTAYAHHA

Hayionanvua akademisa nayionanvhoi eeapdii Ykpainu
3, mauidan 3axucnuxie Yxpainu, Xapxis, Yrpaina; va_andronov@ukr.net

Abstract. The paper outlines the problem of drinking water supply for servicemen of the National
Guard of Ukraine in field conditions. It was established that in order to provide servicemen with high-
quality drinking water, as well as to increase the efficiency of the water supply process, it is necessary
to consider the comparative toxicological and ecological characteristics of polymer containers for
storing and transporting water, as well as the issue of the rational use of used containers.

Y 3B’513Ky 3 BOEHHUM CTAHOM Ta aKTUBHOIO y4acTIo Minpo3ainiB HamionansHoi reapail Ykpainu
B OOMOBUX JisIX, OJIHIEIO0 3 BAXJIMBUX MPOOJIEM € CBOEYacHe 3a0e3IeueHHs BiiChKOBOCITYKOOBIIIB
SKICHOIO TUTHOIO BOJIOIO Ta OpraHizauisi eeKTHBHOIO MUTHOI'O BOJOIIOCTAYaHHS B MOJIOBUX YMOBAX.
[lpy UBOMY BaXKIMBOIO € TOKCHKO-EKOJIOTIYHA XapaKTePHCTHUKA TOJIIMEPHOTo Marepiany s
BUTOTOBJICHHS €MHOCTEH, B SIKHX BOJa 30€piraeThCs 1 TPAHCIOPTYETHCS JO MICI JAMCIOKAILL
miapo3ainiB. Baxxmueum hakTopom Ui SIKOCTI BOH 3a TiTi€HIYHOIO Ta TOKCHKO-EKOJIOTT9HOO OI[IHKOO
€ KUTBKICTh IIUKIIIB BUKOPUCTAHHS OHIET TapH, a 3 EKOHOMIYHOT TOUYKH 30Py — MOXKIIUBICTh TIEPEPOOKH
miclisi BUKOPUCTAHHS y BTOPWHHI MaTepianu. Ha siKicTh MUTHOT BOJAM TaKOX BIUTMBAIOTH YMOBH
30epiraHHs: TeMIepaTypa, CTyIIiHb OCBITICHHS 1 TEpMiHU 30epiraHHs.

Jnst 30epiraHHS TMUTHOI BOAM BHKOPUCTOBYIOTHCS €MHOCTI 3 HACTYMHHUX BHUIIB TOJIMeEpiB:
MOJIeTHIEHY BUCOKOI Ta  HU3bKOI  LIUTBHOCTI, MOJINPOIJEHYy, TOodieTHIeHTepedTanary,
noJiikapooHary, komnomiedipy (Tpurany) Tomo. [TopiBHsIbHA TOKCUKO-EKOJIOTIYHA XapaKTEPUCTHKA Ta
TEXHOJIOT1YHI BIIACTUBOCTI EMHOCTE 3 IMOJIIMEPiB HaBeIeH] B TAOJIHII.

Tabnuys 1
XapakTepuCTHKA €EMHOCTeN 3 moJiiMepiB 1Jis1 30epiranHs i TpaHCNOPTYBAaHHS MUTHOI BOIM

[omimep

ToKCHKO-EKOJIOTIYHA XapaKTePHCTHKA

TexHOI0r1YHI BIAaCTHBOCTI

[omniernnen Huzskoi (LDPE) Ta
pucokoi (HDPE) miinsHOCTI,
nominporrineH (PP)

[IpakTHaHO HE BUALISE IIKIITHBIX
pedJoBHH, HE MicTHTh bichenomy A

MosKke BUKOPUCTOBYBATUCH SIK
0aratopa3oBi EMHOCTI 32 YMOB
repioandHOi Ae3iH(eKil, mamsrae
nepepoO1l y BTOpHHHI MaTepianu

IMonietunentepedranar

Moske BUALTATH Y BOY BaXKKi METaJIN Ta

Tinbku I 0THOPA30BOTO

BIUIMBAE Ha FTOPMOHAJIbHUI OanaHc
JFOIUHA

(PET a6o PETF) PEUYOBHHMY, SIKi HETaTUBHO BILUIMBAIOTh Ha KOPHCTYBaHHS, HE NIepepoOIIIETHCS Y
TOPMOHAJBHUI OanaHc moanHu. B pasi BTOPUHHI MaTepiau, HECTIHKUHA 710
MMOBTOPHOTO BUKOPUCTAHHS CTA€ XIMIYHO | MEXaHIYHUX YIIKOIKEHb, KPUXKHN
Ta 610JI0TiYHO HEOE3MEeUHNM

[onixap6oHar Mictuts bicheHon A — pedoBuny, sika Moske BUKOPUCTOBYBATHUCH SIK

GaraTopa3oBi EMHOCTI 3a YMOB
MepioINYHOI Ae3iH(eKIIil, He
nepepoOIIsiEThCs Y BTOPHHHI MaTepiain

Komnomiegip (Tpuran)

[IpakTU4HO HE BUALISIE IIKIITHBIX
pedYoBHH, HE MicTHTh bichenomy A

Moske BUKOPUCTOBYBATHCH SIK
0aratopa3oBi EMHOCTI 32 YMOB
repioandHO Ae3iH(eKil, He
repepoOIsieThcs y BTOPHHHI MaTepiaid.
HaiiGinpi noporuii y BUpoOHHUITBI

BucHoBok: B po0oTi okpeciieHo mpo0JieMy MMTHOTO BOJAOIIOCTaYaHHsI JIJ1sl BINChKOBOCITYKOOBIIIB
HarionaneHoi rBapaii YkpaiHM B IOJOBHMX yMOBaxX. BcraHOBIEHO, IO i 3a0e3MeueHHS
BiliCEKOBOCITY>KOOBIIIB SIKICHOIO TTUTHOIO BOJIOF0, & TAKOX JUIsl ITiJIBUIICHHS €QEKTHUBHOCTI MpOIECy
B0J/I03a0€3MEUYCHHS, HEOOXIJIHO pO3TISHYTH TMOPIBHIIbHY TOKCHKO-€KOJIOTIUHY XapaKTEePHUCTUKY
MOJIIMEPHUX €MHOCTEH J1s1 30epiraHHs 1 TPaHCIOPTYBaHHS BOJM, a TAKOXK IMHMTAHHS PalliOHAJIILHOTO
BUKOPHCTaHHS BiANpaboBaHoi Tapu. BcTaHOBIIGHO, 1110 HAHOUTBII MPUIHSATHOIO € Tapa 3 TMOJieTHIICHY,
MOJIIMPOIIUICHY Ta TPUTAHY, SKI MOXXYTh BHKOPHUCTOBYBATHCH 0araTopa3oBO 3a YMOB MEPiOAMYHOL
nesingdekii. B Tol ke 4ac €MHOCTI 3 TPUTaHy € MOPIBHSJILHO JOPOTHMMH 1 HE MEPEPOOISIFOTHCS Y
BTOPHWHHI MaTepiaim.
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€BJOKNMOB C.O. (YKPAIHA, IBAHO-®PAHKIBCEHK)

THHOBAIIMHA MOJEPHI3ALIS KIBEP®I3SUYHUX CUCTEM JIJISI TPOTUTI
HOBUM KIBEP3ATPO3AM TA HIATPUMKHU CTAJIOI'O PO3BUTKY

XepconcvKutl OepacasHull yHigepcumem
76018, eéyn. lllesuenxa, 14, Isano-@pankiecvk, Yrpaina, serge.evdokimov2015@gmail.com

Abstract. Y paMkax cydaCHOTO IOCII[DKEHHsS iHHOBaliliHOT MoAepHi3awii KiOepdizuaHux
CHCTEM PO3pOOJIEHO TIIXOAW A0 MPOTHAII HOBHM Kibep3arpo3aMm 3 ypaxyBaHHAM IIOTpeO CTalioro
po3BUTKy. Ha OCHOBiI mepemoBuX TEXHOJOTIH, TaKMX AK IITYYHWH IHTENEKT Ta HEWPOHHI MEpexi,
CTBOPEHO HOBiI METOAW I MOKpAILEHHA 3aXHUCTY KiOep(i3MuHUX cHCTeM. PO3INIsSHYTO iHTerpariro
Python sik ocHOBHOTO iHCTpYMEHTY Uil po3poOKHM Ta peamizamii nux pimens. [IpoBeaeno anami3
e(heKTUBHOCTI BIPOBAPKEHUX TEXHOJOTIH Yepe3 CUMYJIAIIT 1 TecTyBaHHs. JlOCTiKeHHS CIpsSMOBaHe
Ha MIiJIBUIICHHS piBHSA O€3MEeKH Ta CTIHKOCTI Kibepdi3MuHMX cHCTeM Npu 3a0e3nedeHHi iXHbOT
BiJIIOBITHOCTI €KOJIOTIYHUM 1 EKOHOMIYHUM BHMOT'aM CTaJIOTO PO3BHUTKY.

VY cyuacHomy cBiTi KiOepdizuuni cuctemu (nami — KOC) craroTh BaKIMBHUM KOMIIOHECHTOM
KPUTUYHOI iHPpaCTPYKTypH, 3abe3neuyroun (yHKIIIOHYBaHHS Pi3HUX Taly3ei, TaKUX SK eHEepreTHKa,
TPAHCTIOPT Ta OXOpOHA 310poB’s. OAHAK, 3pocTaro¥a CKIAIHICTh Ta IHTErpalliss HOBUX TEXHOIOTIH,
TaKWX SK MTy4HUHA iHTeneKT (mam — LI) Ta HelipoHHI Mepexi, TPU3BOAIATH IO HOBUX Kibep3arpos.
InnoBanitina mopepHizamis K®C € HeoOXimHOW s MiABHINEHHS piBHS IXHBOI O€3MEeKH Ta
3a0€3MeUeHHs CTAJIOTO PO3BUTKY.

Hns 3abesmedenns Bucokoro piBHA 3axucty KOC BHKOPHUCTaHO IHHOBAIMHI TEXHOJOTII,
Bkmtouatoun I, HeiiponHi mepexi Ta Python. OcHoBHI eranmu MozepHizamii BKIIOYAIOTH: aHaji3
ICHYIOUHX 3arpo3 Ta Bpas3iIHBOCTEH, po3p0oOKy HOBUX AITOPUTMIB AJISl BUSIBICHHS Ta pearyBaHHS Ha
kibep3arposu, iHterpaumis Il Ta HEWpOHHMX MepeX Ui TMOKPAIIEHHS 3aXHCTY, TECTYBaHHS Ta
CUMYJISIIIS €PEeKTUBHOCTI HOBUX PIIlICHb.

Tabmuiss 1 JeMOHCTpye pe3yidbTaTH TeCTyBaHHS aBTOPOM PI3HUX METOJIB 3aXUCTY
KiOep(i3nIHUX cCHCTEM.

Tabruys 1
EdekTHBHICTH Pi3HUX METOAIB 3aXUCTY
Meton PiBensb 3axucty, % UYac peakii, Mc KinpKicTh HOMUIOK
Tpaauiiiai cuctemMu 405 2,7 15
MonepHizoani cucremu 3 LI 338 2,1 5
MonepHnizosani cucremu 3 HM 160 3,7 3

Jnst peanizaiiii 6a30BOro 3axucTy KiOep(hi3MuHOI CUCTEMH 32 JOTIOMOI'0I0 HEHPOHHOT Mepexi Ha
Python, moxxna Bukopucratu 0ibmioreky TensorFlow. Ocpk mpukian komy st HaBYaHHS IMIPOCTOT
HEHPOHHOI Mepexi:

# HaB4aHHA mogeni
# X_train - BxipHi pani, y_train - BuxigHi paHi

model.fit(X_train, y_train, epochs=10, batch_size=32, validation_split=0.2)

[IpakTkaM, sIKi XOUYyTh 3alpOBaAMTH IIi PIlIEHHS, PEKOMEHIYETHCS 30CEpeJUTHCS Ha
MIOCTYIIOBIM iHTerpamii, peTensHOMY TECTyBaHHI Ta Oe3nepepBHiM omTumizamii it 3abe3nedeHHs
Ha/IIHHOCTI Ta MPOAYKTUBHOCTI CUCTEMH.

MopnepHizaiiis Ki0epdi3HUHUX CHCTEM 3 BUKOPUCTAHHSAM IHHOBALIMHUX TEXHOJIOTIH, TaKHX 5K
LI ta HelipoHHI Mepexi, MoKa3ana 3HaYHEe MOKpAILEHHS B PiBHI 3aXMCTY 1 IIBUAKOCTI pearyBaHHs Ha
kiOep3arpo3u. TecTyBaHHS NPOAEMOHCTPYBAJIO, IO IHTErpallisl [MX TEXHOJOTIH J03BOJISIE JOCSITH
BUCOKOTO piBHS O€3MeKH MpY 3MEHIIEHHI KUIBKOCTI MOMMUIIOK 1 yacy peakuii. [loganbm qocmimkeHHs
Ta BIPOBAKEHHS HOBUX PIICHb MOXYTh 3HaYHO MiABHIIUTH cTiKicTh KDPC 1 cripuaru ix cranomy
PO3BUTKY.
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RADCHUK D. (UKRAINE, DNIPRO)
USING SOFTWARE TO REDUCE THE RISK OF WORKERS GAS POISONING

Dnipro University of Technology,
49005, av. Dmytra Yavornytskoho, 19, Dnipro, Ukraine; rector@nmu.org.ua

Abstract. The use of software for calculating the protective time of the gas and combined filters
provides an opportunity for occupational safety specialists to quickly determine the potential duration
of respiratory personal protective equipment use. It’s reduces the risk of using low-quality gas filters. In
addition, the software is able to simulate different work modes of filters using, which increases the
reliability of the working process. The principle of operation and advantages of the developed program
for determining the protective time of the gas filter are shown. Using the proposed program allows you
to accurately control the effective time of the filter using. Recommendations for the using of this
program in production have been developed.

The conditions of the working environment cannot always fully meet the requirements of the
current legislation regarding sanitary and hygienic parameters, in particular, this also applies to air
quality. In addition to the presence of aerosols in the form of dust of various origin and chemical
composition, harmful gases may also be present. Implementation and use of ventilation may not always
be effective. In this case, the use of gas and combined filters is the most acceptable way to preserve the
health of employees. The Technical Regulation of PPE specifies that the means used must be effective
and meet the requirements of application, and the manufacturer of protective equipment must inform
the user about the conditions of use, among which the time of the protective effect of gas filters can be
distinguished.

Commonly known mathematical equations of Dubinin-Radushkevich or Wheeler-Jonas are used
to determine the theoretical time of the protective effect of gas filters. However, these equations take
into account ideal air filtration conditions, while in reality there are factors that reduce this indicator. To
reduce risks, manufacturers of personal respiratory protective equipment allow users to calculate the
protective effect time of their products. Software is being developed for this. Thus, together with LLC
RPE "STANDART" (Dnipro), which is a national manufacturer of personal protective equipment, a
program was developed to estimate the time of the protective effect of gas filters, the data of which is
based on experimental data of mathematical equations (Fig. 1). The use of such programs reduces the
risk of using low-quality filters and can be an additional element of the occupational safety system at
the enterprise.

7

KoHUEHTpALIA PEYOBNHK B NOBITPIE: 700 1Ar a3
BuTparta noeiTpA Yepes dineTp: 30 ni%e
KoHUeHTpauIA peqoBrHK Nig mackom: |30 w3
BuBepite Tun pedoBmHN: |EEH5IZIJ1 V|
BuBepite Tun dinetpa: |A'| V|

PO3PAXYBATA

MporHozoeaHuid vac 3axucHol 4if ginetpa Al cranoewTe 371 xB.

d Created by D. Radchuk, 2024 @ Staﬂdart
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Figure. 1. General view of the user window of the developed program for calculating the protective time of gas filters
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I{IOPIOIIA 10.B., HEI'PII T.O. (YKPATHA, KUIB)

BIIJIMB BIOJIOTTYHUX ®AKTOPIB HA MIKPOKJIIMAT
BUPOBHHNYOI'O ITPUMIIIIEHHSA

Kuiscokuii nayionanvruil ynisepcumem 0yoisHUymea i apximexkmypu
npocnexm llosimpsnux Cun, 31, Kuis, Yxpaina, 02000
Jjurij.zurupa@gmail.com; tetiana.nehrii@gmail.com

Abstract. The issue of microclimate pollution by pathogenic microorganisms is very acute. In
the existing hygienic classification of labor, the harmful production biological factor is considered
mainly for specialized enterprises and premises. We propose to consider the concept of a biological
factor more broadly for all types of premises where people are and work. It is possible to mitigate and
prevent the spread of pathogenic microflora in the air by introducing a properly selected range of
phytoncidal plants. These studies are conducted at the Department of environmental protection
technologies and labour safety of KNUCA.

3rignHo 3 JlepKaBHUMH caHITapHUMHU HOPMaMu Ta mpaBuiaMu «['irieHiuna kinacudikaris mpari
3a TIOKa3HMKaMH MIKiIJIMBOCTI Ta HeOe3mevHoCcTi (PakTopiB BUPOOHHUYOTO CepeloBHUIIA, BAXKKOCTI Ta
HampyxeHocti  TpymoBoro  mpormecy»  (https://zakon.rada.gov.ua/laws/show/z0472-14#n212)
HIKiAIMBUN BUPOOHMUIME (akTop — 1e (aKTop cepeoBUIlIa abo TPYAOBOTO MPOIECY, BIUIUB SKOTO Ha
NpaliBHUKA 32 IEBHUX YMOB (IHTEHCHBHICTbD, TPUBAIICTH A1l TOIIO) MOXKE CIPUYUHUTH IpodeciitHe abo
BUPOOHNYO OOYMOBIIEHE 3axXBOPIOBAHHS, THMYAacoBe a0O0 CTifiKe 3HIDKEHHsS MPale3laTHOCTI,
MiIBUIICHHS YaCTOTH COMAaTUYHUX Ta iHPEKIiHHUX 3aXBOPIOBAaHb, IPU3BECTH JI0 MOPYIICHHS 3I0POB’sI
SK TpaIliBHUKA, TaK i #oro Ham@anakie. [{o mMKiAIUBUX BUPOOHWYMX (AKTOPIB BiAHOCATHCS (i3W4HI,
XiMivHi, 610J10Ti19HI (hakTOpH Ta (haKTOPH TPYIOBOTO MPOIIECY.

Ille manpukiami XX CTOMITTSA OyJO JAOBEICHO, IO OLTBITY YACTHHY 4acy JIOAH MPOBOAATH Ha
pobouoMy MicCIli y 3aKpUTOMY MpUMilieHHI. YacTo MIKpOKIiMaT MPUMIIICHb 31a€ThCS OC3MEUHUM
CYy4acHUM Cepe/iOBUIIEM, KOMGPOPTHUM Juii POOOTH Ta 370pOB’S JIIOAWHU. Alle B CydacHHX
MPUMIIIEHHAX Ha MPAIfOI0Yoro i€ 6araTo Hebe3meyHnx GhakTopiB.

e y 1986 pori BeecBiTHROIO Opranizaii€ro 3 0XOpOHH 3[0POB'st OyB 3allpOBaKCHUN TEPMiH
«cuuapoM xBopoi Oyaieni» (CXB). 3 muM CHHAPOMOM IMOB’SI3YI0Th 3HMKEHHSI POJYKTUBHOCTI TIpatii
Ha pobodomy Mictii (Www.epa.gov/sites/default/files/2014-08/documents/sick building factsheet.pdf).
CXb - 11e 3axBOpIOBaHHS, IPH SIKOMY 30POBI JIIOIH, IepeOyBalo4n BcepeanHi OyaiBiIi, BiTUyBarOTh Ti
YM iHIOI CHMITOMH XBOpPOOM ab0 TMOYYBarOThCs MoraHo 0e3 BUAMMOI npuunHH. L{i cummrommu, sik
MIPABWIIO, TIOCHITIOOTHCS TPH TPUBAJIOMY 3HAXOKEHHI B OyiBI, 1 3HIKYIOTHCSI 200 3HUKAIOTh, KOJIH
moan BuxogiaTh 3 OyniBmi. CXb Moxe OyTH CHpHUMHEHWE PI3HUMHU MIKiAJMBUMH BHUPOOHUYMMHU
(dakropamMu. Ajie MU XO04YEMO 30CEPEIUTH CBOIO yBary Ha 0iojioriunux (pakropax. Y HaBEICHIN BUILEC
knacugikaiii, 10 GionoriuHux (GakTopiB BiAHOCATH MIKPOOPTaHI3MU - MPOIYIEHTH, KHUBI KIITHHU Ta
CIOpPH MIKPOOPraHi3MiB, MIO MICTATECS B OaKTepialbHUX TMpenaparax, a TaKoX IaTOreHHi
MikpoopraHizmu. Y nonatky 3 kiacudikanii (Kiacu yMoB mparii 3aj1e)XHo Bijl BMICTY B ITOBITpi po60o4doi
30HM HIKITMBUX YHMHHUKIB O10JIOTIYHOTO TOXOKEHHS) WIEThCs Mpo pobOTy B CHEMiani30BaHHX
YCTAHOBaX: MEOUYHHUX, 1HPEKUIHHUX, TyOepKyJbO3HMX, BETEPMHAPHHUX YCTaHOBAaX Ta MiZpo3ainax,
Creniani3oBaHUX TOCHOAApPCTBaxX sl XBOPHX TBapuH. OmHAK BCi CydacHI MPUMIIIEHHS MOCTIiHHO
CXWJIBHI JI0 3arpo3d TOMIIMPEHHS BIpyCHUX 1 OakTepianbHUX iHQeKii. OcoOIMBO 1€ aKTyaJbHO B
OCIHHBO-3UMOBHI mepioA. SIK OOWH 13 BapiaHTiB BHpIIEHHS wWi€l NpoOJIeMH € TOMIIIIeHHS
MiKPOKJIIMaTy NpUMillleHb 3aB/SIKH BIPOBAIKEHHIO (DiITOHIIMIHUX POCIIHH.

Kadenporo TexHomoriii 3axucTy HaBKOJMIIHLOTO cepepoBuina Ta oxopoHu mnpami KHYBA
MPOBOJAATHCS JTOCIHIHKEHHS 11010 Jii QITOHIIMIHUX POCIMH HA KIJIBKICTh KOJOHIH MIKpOOPTaHi3MiB y
NOBITPI MpUMIilIEHHS 3UMOBOTO caay. Lli nmociipkeHHS OO3BONATH PEKOMEHIYBATH aCOPTHMEHT
GITOHIUIHUX POCIIMH JIJIs TOKPAIICHHS SKOCTI MOBITPS Ta 3HWKCHHS il IIKIIJIMBHX BHPOOHHUYUX
(bakTopiB.
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KPAIHOB LII., CABAJIAI B.B. ( YKPATHA, XAPKIB)

METOAWYHI ACIIEKH BITHECEHHS IIPABOIIOPYHIEHDb NPOTU NOBKIJLIA
A0 IOPUCIUMKIII MIZKHAPOJHOT'O KPUMIHAJIBHOI'O CYAY

Hayionanvnuii naykosuii yenmp «Ilncmumym cyoosux ekcnepmus im.. 3aca. apog. H.C.
boxkapiycay, 61177, m. Xapxis, 8yn. 3on0uiecvka, 8-A, nnice@nnice.org.ua

Abstract. The report focuses on methodical recommendations for the appointment and conduct
of forensic engineering and environmental expertise, which is appointed in criminal proceedings
regarding war crimes against the natural environment of Ukraine, with the aim of obtaining an expert
opinion that can become evidence in international court proceedings.

B mporeci mmpoxomacitabHOi arpecii pd BHHWKae HEOOXiNHICTH OTPUMaHHS JOKa3iB, IO
HAHECCHHS IIKOAU JOBKIJUTI0O Ma€ METOI BUKJIMKATH KaTacTPO(iuHI €KOJIOTIYHI HACHIAKH. 3 METO
OTPUMaHHsI TaKUX JOKa3iB MPHU3HAYAETHCS CYJOBa iHXEHEepHO-ekoyoriyHa excrieprusa (nam CIEE).
Sxmo 3mict mocmimkeHHs Ta BucHOBOK CIEE Oyne BiAmoBimaTh TOJOXEHHAM MiKHAPOIHUX
NPUPOTOOXOPOHHUX KoHBeHWiH (mami MIIK), cTarTsM MiXHapOTHOTO T'yMaHiTapHOTO mMpasa (mami
MITI) i Pumcekoro cratyty Mixknaponnoro kpuminaneHoro cyny (nani PC MKC), To 3’sBisieTbest
nepcriekTrBa, BukopuctanHs BUCHOBKY CIEE, ax moxa3zy B MKC mpu cymoBoMy IpoBaKeHHI 11010
BOEHHMX 3JIOYHHIB MPOTH NPHUPOJHOTO CEPEeNOBUINA YKpaiHM BUMHEHHX MOCAZOBHMHU ocodamu po.
BinmoBigHiCTh €KCIEPTHOTO AOCHTIIKCHHS Ta BUCHOBKY ekcriepTa Bumoram MI'TI ta ctartsam PC MKC
MOKe OYyTH NIOCSTHEHAa TUTPKH MPH yYMOBI, SKIIO B IOCTAHOBI MPO MPU3HAYEHHS EKCHEepTU3U Oyze
BU3HAUYEHO OO’€KT, MpEIMET, 3aBAaHHS EKCIEPTU3M Ta NHTAHHA, 10 CTABISATHCS HA BUPILICHHS
EKCIepTy TEPMIHOJIOTIYHO Ta 10 CYTi y BIAMOBITHOCTI 10 TepMiHiB Ta cyTHOCTI HOpM MI'TIL. B upomy
BUTIAJIKy €KCIEPTy HEOOXiJHO MPOBOJUTH CEKCIIEPTHE OCTI[HKEHHS 3a HOPMaMH BiIMOBITHHX
BITYM3HSHIX HOPMAaTHUBHO-IIPABOBUX aKTiB, monoxkernb MI'TI Ta MIIK. IIpu mpoBeneHHI eKCriepTHOTO
JOCHI/DKEHHSI eKCIepT IOBHHEH BpPaxOBYBaTH, ILI0 MDKHAapOAHI HOPMAaTHUBHO-TIPABOBI aKTH, SKi
parudikoBani YKpaiHOI0, MalOTh IOPHIUYHY NIEpEBary nepesl BiITYM3HIHUMH, 38 BUHATKOM KoHcTHTYIIT
VYkpainn. Ha xanp Hame mnDpuUpoJOOXOPOHHE 3aKOHOAABCTBA MA€ 3HAYHI HEY3TOJDKEHOCTI 3
KPUMiHAIBHUM 3aKOHOJABCTBOM, SIK€, B CBOIO UEpPry Mae HEy3roJkKeHocTi Ta mporupivus 3 MI'TIL. B
MIEPIIY Yepry e CTOCYEThCS HAMOLIbIII BaXKKOT €KOJIOTIYHOT cTaTTi KpuMiHaibHOTO KOJIeKCy YKpaiHu,
a came ctarti 441 «Exoumay. [ousrrs «Exoruny BincytHii B8 MI'TI Ta BITYN3HAHOMY 3aKOHOABCTBY,
SKOMY HE€ BIJIOBIAIOTh TAaKOX OIIBIIICTE TEPMiHIB, a AESKi TOHATTS IIOMIJIKOBI, HAIPHUKIA/,
«oTpyeHHS atMocepr». Alle aHalli3 MOKa3ye, MO0 BOHA MOKe OYTH BUKOpPHUCTaHA JJIsi BU3HAYCHHS
00’€KTy, TpeaMeTy, 3aBJaHb EKCIEPTHOI'O JOCII/DKEHHS Ta NuTaHb, 110 BupimyioThes CIEE, a
EKCIIePTY JJa€ MOXIJIMBICTh TPOBECTH JOCHIKEHHS Ta COPMYITIOBATH BUCHOBOK Yy BiAIIOBITHOCTI 110
BITYM3HSHOTO 3aKoHOAaBcTBa , cateit MI'TI Ta PC MKC. Taka mymka 3acHOBaHa Ha «EKOJOTIYHOMY»
aHanizy crateit Koncturynii Ykpainu, sika Mae 3aKOHO/IaBYi IIepeBart repell yciMa YiHHUMH B Y KpaiHi
HOPMAaTUBHO-TIPABOBUMH aKTaMH.. 3aKOHOZaBelb B TeKCTi KOHCTHTYLIi BUKOPUCTOBYE Pi3HI TEPMiHU
JUIS BU3HAYEHHS cepeloBHIIa YKpaiHH, HAapHUKIajg, «3emis, il Hajxpa, aTMOc(epHe MOBITPs, BOJHI Ta
IHIII IPUPOJIHI pecypcu» - CT. 13; «3emisi» — cT. 41, 142; «moBkiuisn» — ct. 50, 85; «npupoga» — CT. 66,
116; «3emui YkpaiHu» — BCTyIHA yacTWHA. Taka pi3HOMaHITHICTh TEPMiHIBJIA€ MOXIIUBICTh, Ha HaI
MOTJIsII, BU3HAYMTU OO €KT, MpEIMET, 3aBAaHHsA Ta muTaHb, mo supimyoTses CIEE, mposecTtu
eKCIIEpPTHE JOCIIpKEeHHs y BignoBigHocTi 10 MI'TI, oTpuMaTi BUCHOBOK, 110 cTaHe joka3oM B MKC.
Jliist 11bOoro HEOOXIHO CKOPUCTATHUCH TOH YaCTUHOKO CTaTTi 441, B SIKOi CKa3aHO «...BUMHCHHS 1HIIMX
Iill, 0 MOXYTh CIPUYMHUTH EKOJOTiYHy KaTacTpody». Ha OCHOBI cneuialbHUX 3HaHb CYJOBUH
eKCIepT MOBMHEH JI0Ka3aTd, L0 B Pe3ysbTaTi 0OHOBHX [iil, 1m0 Oynu BUMHEHI arpecopom, Moria
cratucs (Hanpukiaa, ooctpiniu 3AEC) abo cranacs ekonoriuHa karacTpoda (HarpuKIIa, miaIpue rpedJi
OCKiIbCBKOTO BOJIOCXOBHINA). MOXIMBICTE a00 3IIHCHEHHICTh TaKOi EKOJIOTiYHOi KaTacTpodu
0e3yMOBHO MOTJIM NPHU3BECTH a00 MPU3BEIH 10 «MaclITa0HOI, TOBrOTPUBAJIOl Ta CEpHO3HOI IIKOIU
HaBKOJIMIITHLOMY TPHPOTHOMY cepefioBuIny». Takuii BUCHOBOK moBHicTio Binosinae PC MKC, a came
m.i.IV(b) o. 3, ¢ct.8 PC MKC «YMuCHE BUMHCHHS Halaly 3 YCBIIOMIICHHSAM TOIO, IO TaKHH Hamas
npu3BeAe J0... MaciuTaOHOi, JOBTOTPHUBANOl Ta CEPHO3HOI IIKOAM HABKOJIWIIHBOMY HPUPOAHOMY
CEPEIOBHILY. .. ».
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