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The textile industry is considered one of the most polluted industrial sectors. The pollutants in
the textile industry effluents are among recalcitrant organic compounds, toxic dyes, active surface
agents, chlorinated compounds, inhibitory compounds, surfactants, salts, and finally the high pH due
to the large amount of alkali. In order to remove these pollutants special wastewater treatment is in
demand.

The aim of this work was to investigate the removal efficiency of DR an LS using catalytic
oxidation in the presence of hydrogen peroxide. Also, it was optimized the process conditions based
on removal efficiency and the impact of various factors such pH, concentration of (NH4),Fe(SO,).*6
H,0O, hydrogen peroxide concentration, initial concentration of dye and dispersing agent, and reaction
time.

This paper describes a study of catalytic oxidation of (LS) and direct red dye (DR) by Fenton
process in aqueous solution. Sodium lignosulfonate solutions are commonly used as dispersing agents,
solvents for dyes etc. These chemicals may not biodegrade. Under such conditions, chemical oxidation
could be a very effective treatment alternative for DR —LS — containing wastewaters. The primary
objective of this research was to evaluate the degradation of DRg; — LS by Fenton reagent. The rate
and extent of LS removal and oxidant requirements were investigated. In addition, major reaction
products resulting from these oxidation methods were identified and compared to each other. It is well
known that Fenton reactions are more effective in oxidation of organic compounds under acidic
conditions than neutral conditions. Several experiments were conducted to determine the effect of
degradation/mineralization and the optimal concentrations of H,O, and Mohr salt. The initial
concentrations of chemicals were adjusted to 0.1, 0.3 and 0.5 mM for Fe (II) and 1.0, 3.0 and 5.0 mM
for H,0,.These chemicals were applied as one pulse addition. The pH was adjusted to 2.5 using 0.1 N
H,SO,. The optimal condition occurred at a dye concentration of 200.0 Mg/L and dispersing agent of
60.0 Mg/L, hydrogen peroxide of 1.0 mM, bivalent iron concentration of 0.3 mM and duration of 10
minutes. Under such conditions, the maximum mineralization/oxidation rate was 92.2-93.0%.

It is clear that the oxidation process depends on the reaction time. In the first 10 minutes, more
than % of organic compounds are oxidized. With the increase of the reaction time, the mineralization
effect is dlightly increased as well. The reaction time in the limits 10-60 min are not changed the
oxidation/mineralization process. In order to accelerate the decomposition and oxidation reactions by
means of hydrogen peroxide, the following catalysts were used: ions of iron (I1). Thus, it can be stated
that a higher degree of removal is achieved at the textile wastewater treatment with H,O,/Fe**, since
hydrogen peroxide decomposes rather quickly by the following the mechanism: the excess iron leads
to a reduction in the oxidizing effect because it subsequently leads to the spending and decomposition
of the hydrogen peroxide.

Acknowledgements: The present study was financed through the institutional project 15.817.02.35A.
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C.1. ABAPOB, B. 1. CHIOPEHKO (YKPAIHA, KHIB)
MOXKJUBI BAPIAHTHU EKOJIOI'TYHOI PEABLIITAIIL MICIb ITICJISI ABAPIN
HA OB'€KTAX 3BEPITAHHS BOEITPUIIACIB TA BUBYXOBHUX PEUOBUH

Incmumym 0epoicasno2o ynpaeninus y cghepi yusiibHo2o 3axucnmy
04074, syn. Buweopoocwka, 21, Kuis, YVrpaina; iduscz.Kyiv@mns.gov.ua

Possible options for the rehabilitation of territories that have been exposed to fire products at
ammunition and explosive storage facilities are considered. The stages of rehabilitation of these
territories and the requirements for alternative ways of dumping toxic earth are presented.
Technological schemes of 3 variants of encapsulation and soil protection have been determined, which
allow carrying out ecological monitoring of its condition and adjacent territories and ground waters.

[Micns moxex Ha o0'ekrax 30epiraHHs OOenmpuIaciB OJHMMH 3 HaWBaKIHMBIIINX 3aBJaHb
CKOJIOT1YHOT 0Oe3rnekn € peabimiTamisi ypakeHHX MpPOIyKTaMH B3TOpsiHHA Teputopii. KimodoBum
MOMEHTOM MPHUHHATTS Tiel abo iHIIOT TeXHONorii peabimiTamnii € OIiHKa MIHIMYMY PH3HUKIB s
HACEJIeHHs1, BKIFOUA04M PU3HK HOT0o 30epiraHHs Ha CHOTOAHIIIHBOMY TEXHIYHOMY PiBHI 3aX0Jy MO0
3a0e3MeyeHHs] eKONOriuHOl Oe3MeKn TepuTopiil, 3a0pyJHEHNX MPOAYKTAMHU aBapiid, TiNATbCS Ha JIBa
eranu: 1) mepiioyeprosi 3aX0/4, CIpsIMOBaHi Ha 3a0e3meueH s Oe3MeKH HACEIEHHS, 110 BUKITIOYAl0Th
ab0 0OMeXYIoUi TIPUPOIOKOPUCTYBAHHS Ha JaHii TepuTopil; 2) 3aX0ay HMIOAO0 caHarlii 3a0pyaHeHHX
JIJIAHOK MICIIEBOCTI 1 BOJHHUX 00'€KTIB.

[Ipu po3poOIri 3axoiiB II0A0 JIKBiZaIlii Ocepenky JOKajdbHOI EKOJIOTIYHOI HeOe3MmeKH Ta
pealOiniTamii MicleBOCTI MOBHHHI OyTH TNpoOaHaNi30BaHi BCi KOHIENTYalbHI HANPSIMKH PO3POOKH
€KOJIOr1YHO Oe3MeuHnX 1 HaJifHUX CIOCO0IB MOXOBaHHS 3apaKEHOro I'PYHTY, IO BHKIIOYAIOTH HOTO
BIUIMB Ha MPUPOJIHI EKOCHCTEMU 1 3II0pOB'S HaceleHHs. AJbTEPHATUBHI CIOCOOM MOXOBaHHS
TOKCHYHOTO TPYHTY IIOBHHHI 3aJI0BOJBHSTH JBOM OCHOBHMM BHMOram: 1) BUKIIIOYATH BHHOC
TOKCHYHHMX Ta30BUX MPOIYKTIB 1 PO3YMHEHUX INKIJUIMBUX PEUYOBHH YeEpe3 3aXHUCHY OOOIIOHKY
MOruwibHUKa (capkodara) TpH BIUIMBI MPHUPOAHMX AarpeCHBHUX (AKTOPIB: BUBITPIOBAHHS,
3BOJIOKEHHS, BUMHBAHHS, 3aMOpPOXKYBaHHS-BinTaBaHHs, (Pi3muHOi 1 XiMmiuHOi arpecii, Oioarpecii;
2) crioci6 MOXOBaHHS MOBMHHUE OyTH IEIIEBHil, MOCTYIHHM, JTOCHTH OE3MEUHHI Ta 3aT0BONBHIE
KpPHUTEPiSIM TPUHHATHOTO EKOJIOTIYHOTO PHU3WKY. Bymu po3poOieHi cXeMH TOXOBaHHS IPYHTIB 3
ypaxyBaHHSIM TE€OMETPHYHHUX MPOQUIB CTOKY BOJH, (OPMH 1 PO3MIpiB MOTHIBHHKIB. BU3HaueHO
TEXHOJIOT1YHI cXeMU 3-X BapiaHTIB KaIlCYIOBAHHS 1 3aXHUCTy IPYHTY.

[epmmii, HalOLIBI qOPOrUi BapiaHT, nependavae BIIYUYCHHS IPYHTY 3 OCEPEIKY 3apakeHHS,
3MIlIyBaHHs HOro 3 MiHepallbHUM B'S3aJbHAKOM Ta 3aKJaJIKy B OCTOHHI KallCyiH, BUTOTOBJICHI Ha
CHelialb-HOMY BHJI B'SI3QIbHUKA, pO3TAIOBYBaHI Ha MICII BHUHATOrO TIPYHTY. Y SKOCTI
KOMITayHJUPYIOYOTro MaTepialy 3alpollOHOBAHHH B'SI3aJIbHUK, Y OUTBIIOCTI BUMAAKIB 1HIU(EpEHTHUH
JI0 TifpaTaliiHoi OJ0Kaa1, a TAKOXK OPraHiYHMM PEUOBHHAM (HA BiAMIHY BiJ IIEMEHTY). SIK moka3aiu
MOTIEpEeIHI JOCTI/DKEHHS, TPYHT Ha IIEMEHTI HE TBEPMi€ BIPOJOBXK MICAIM, TOMY WIO OTpYyHHI
PEYOBHHU € KATATITHYHUMH OTPyTaMH 1 CHJIBHHMH CIOBUIBHIOBaYaMH TiApaTalifHOro TBEpAiHHS
KIIIHKEPHUX B'SI3KUX PEYOBHH. P0O3pOOIEHO KOHIICMIiI0 OOIPYHTYBaHHS CepeloBUINA 30epiraHHs
MOTWJIbHUKA, 110 3a0e3redye JOBrodacHi (COTHI pOKIB) CHPUSATIMBI  YMOBH TMPOTiKaHHS
KOHCTPYKI[IMHMX MPOIECIB 3MIIHEHHS 3aXUCHOI OOOJIOHKH 3 ypaxXyBaHHSM BHUKIIIOYCHHS BIUIMBY
NpUPOAHUX  (AaKTOpiB: BUBITPIOBAHHS, TEMIIEPATypHHX 3MiH, 3aMOPOXKYBaHHs-BiITaBaHHS,
3BOJIOYKEHHS-BUCYIIYBaHHS, XIMIUHO1, i3MYHOI Ta 610JIOTIYHOT KOPO3ii, MPUPOAHUX KATAKII3MIB.

Jpyruii BapiaHT NIPUPOTHOTO MOXOBAHHS 1 3aXKUCTY IPYHTY OE€TOHKOIO ab0 achaabTOOCTOHHOIO
O0OJIOHKOI0 TIOJISITA€ B HACHINII MIMIAHOTO IPYHTY y BHUTIISAL KYyJbOBOTO CETMEHTa 3 HACTYITHHM
VKJIaJaHHsAM OeToHy a0o acdanbro0eToHy JUIs BHKIIOYEHHS (UIbTpamii MPUPOAHUX ONaaiB depe3
3apaKeHU TPYHT 1 onajaHHs iX y IPyHTOBI BoJH. 30ip AOIIOBHX BOJI 3/IHCHIOETHCS B OKANMIISIOUY
OeroHHY 00OJIOHKY JI0TKa. BimBim AOIIOBUX OmaiiB 3 00OJOHOK MPOBOIUTHCS YePe3 MaricTpaibHH
JIOTOK 1 TpyOOIpOBil HAa HEOOXIAHY BIICTAHb BiJ MICIIS 3apaskeHHS.

Tperiii BapiaHT 3aXHUCTy IPYHTY BiJ MPUPOAHUX OMAIB i MABOJKOBUX BOJI MOJISITA€ B IPUCTPOI
TIIMHSHKUX 3aMKIB 1 00BaJTyBaHHS MICIIS 3apaskeHHS.

3a yMOBM BHKOHAHHSI [TOCTaBJIICHHX 3aBJIaHb CKOJIOTiYHA 00CTaHOBKA MPUJISTAIOUO0i 30HU BUIIE
3 KpU30BOI cuTyaiii. Bci BapiaHTH TTOXOBaHHS 1 3aXUCTY IPYHTY J03BOJISIIOTH 3JIHCHUTH €KOJIOTTYHUH
MOHITOPHHT HOTO CTaHy Ta MPHJISTAIOYHX JIO0 MICIlsl TOXOBAHHS TEPUTOPIi 1 IPYHTOBHX BOJ.
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I. C. A3APOB, O. C. 3AJIVHAM (YKPAIHA, KHIB)
AHAJII3 PAZIIOJIOTTYHUX IIOKA3HHUKIB B ITPOIIECI EKOJIOTTYHOI
IMACIHOPTU3AIIIl TEPUTOPII YOPHOBMUJIbChKOI 30HU BIIYYKEHHSI

lepotcasnutl HayK080-00CIIOHUL IHCMUMYM CHEYIAIbHO20 36’ A3KY ma 3axucmy iHghopmayii,
03142, syn. M. 3aniznsxa, 6, m. Kuis, Ykpaina, e-mail. a.zadunaj @gmail.com

Processed problematic issue that must be solved for substantial improvement of the situation in
the field of environmental protection, preservation and restoration of natural systems and ecosystems,
namely: environmental certification of radiation hazardous objects.

The purpose of the development of the environmental passport of the territory of the Chornobyl
Exclusion Zone was defined in the work. Provided the requirements and recommendations for the
structure and content of the environmental passport CEZ.

[Ticnst aBapii Ha 4-my eHepro6moni YopHoOmnscekoi AEC yrBOpHiachk 30Ha pallioakKTHBHOTO
3a0py[HEHHs, sSKa Ha IIOYaTKOBOMY eTali Bu3Hauamachk sk 30-TH KiUTOMETpoBa 30HAa. Bukumau
PaZioaKTUBHOCTI 31 3pYHHOBAHOTO peakTopa 00yMOBHIIH IOSIBY TaKOT OKPEMOI €KOJIOTYHOT MpoOIeMU
s YKpaiH, SK 30Ha BiMYY)KEHHS — BHUCOKO 3a0py/aHEHa TEpUTOpis, sKa yTBOPWIIACH HAaBKOJIO
3pyHHOBAHOI'O €HEPro0IOKy 1 caMoi CTaHIIii, 1 KA MPOTIroM 3HAYHOI'O MEPioAy 3a3HA€ MiJBUIICHOTO
paziamiiiHoro BIUMBY. L[ 30Ha CTBOpIOE 3HAYHI MPOOJEMH MJIs JIEPIKABU OCKIIBKH € BEITMKHUM
(2598 kM?) Ta OCTIHIM JHKEPETOM HaIXO/DKEHHS PaJiOHyKITiIB y CyMIKHI i3 30HOI0 PErioHH.

B ocranHi poku HamiTHJIach TEHICHIIIS B YKPATHCBKIM MOMITHIN 10 iHTerpamii B €Bpomy (i sk
HACITIZIOK eKoJIori3allii BUpOOHUIITBA), II€ Jal0 MOKIMBICTh BIAHOBHTH IOCHIKEHHS 3 €KOJIOTIYHOT
nacrnopru3aiii. Ekomoriaauii macmopt — 1i¢ HOpMaTHBHO-ITPABOBUI JOKYMEHT, 1110 MICTHTh BUYEpITHI
JaHHI TPO MiCIle 3HaXO/KEeHHs, QYHKII, XapaKTepUCTUKy 00 €KTa, CTYIMiHb BHUKOPHUCTAHHS
MPUPOIHUX Ta IHIIMX PECYpCiB, X BIUIMB Ha OCHOBHI KOMITOHEHTH IOBKULISA; HJOKYMEHT, IO (iKCye
cienuQiky Ta TUHAMIKY PO3BHTKY €KOJOTTYHOI MPoOJIeMH Ta MICTUTh HEOOXiIHY sl €EeKTHBHOTO
BUPIIICHHS IPUPOIOOXOPOHHUX MUTAHb iH(popManito. OmHAK Uil CTBOPEHHS €KOJIOTIYHOTO MacopTy
teputopii U3B HeoOXiqH1 HOBI HAYKOBO-METOIUYHI 3aca/iy Ta IPaKTHYHI HAIPaIfOBaHHSI.

MeToro po3po0KH eKOJIOTiYHOro nacropty Teputopii U3B €:

- 3a0e3mednTH 00JIIK KOHKPETHOro pafiaiiitno-Heoesneunoro 06’ ekra (PHO), mo mkiaiuBo
BILJIMBA€ HA CTaH HaBKOIUIIIHBOTO CEPEIOBUIIA;

- KOHTPOJIb 3a CTAHOM EKOJIOriYHOI Oe3IMeKH, BIABCPHEHHS Ta JIKBIZAIlii HEraTHMBHOIO
pajiamifHOro BIUIMBY 1 TOCIIOAAPChKOT Ta IHIIKMX BIUIMBIB IISUTBHOCTI;

- OIlIHKA HEraTHMBHOI'O BILUIMBY Ha JOBKULIA KoHKpeTHoro PHO, mio 3HaxomuThcs B 30HI Ta
BHU3HAYEHHS IUIATH 33 MPUPOJAOKOPHCTYBaHHS;

- BCTaHOBNIGHHsI Juis KoxHoro PHO TpaHMYHO JOMyCTHMHUX —pajianiiHO-HEOEe3MeUHnX
HaBaHTa)XEHb Ta IHIINX €KOJIOrTYHUX [TOKA3HUKIB,

- IanyBaHHs U1t KookHOro PHO npupomooXxopoHHUX 3aX0/IiB Ta OI[IHKA iX e()eKTUBHOCTI;

- TIIBUIICHHS e)eKTHBHOCTI BUKOPHCTAHHS IPUPOJHUX PECYPCIB;

- KOHTponb 3a KokHUM PHO 3rigHO 4YHMHHOTO NPUPOJOOXOPOHHOTO 3aKOHOJABCTBA,
€KOJIOTTYHMX HOPM 1 CTaH/JAPTIB.

Exonoriunuit macropt teputopii U3B Mae ckmamatuch 3 6 po3aimiB: <«3arajibHi BiIOMOCTI»,
«Dizuko-reorpadiyna xapakrepuctuka», «l[Ipupoani ymoBm», <«Ekonmoriunuii cran», «®Dakropu
30aJIaHCOBaHOTO PO3BUTKY», «[Iporo3uiiii 3 0OXOPOHH Ta palioHaTbHOTO BUKOPUCTAHHSIY.

eKoJIoriuyHa macnopruzamis teputopii U3B M03BONUTHE BHPIMMTH PI3HOrO poay NpoOieMHi
MUTaHHS B cdepl OXOPOHW JOBKULIA, 30epeKEHHS Ta BIIHOBJICHHS NPHUPOJHUX KOMILJICKCIB Ta
EKOCUCTEM.

CTBOpEHHS eKOJIOTTYHOTrO0 nacrnopra Teputopii U3B macte 3mory:

- 4iTKO Ta BYACHO OIIIHIOBATH piBHI aHTponorenHux Brmeie PHO na U3B;

- TIPOBOJIUTH €KOJIOTIYHY OIIHKY PiBHIB BIUIMBIB BUKHJIIB Ta CKUIIB BiJl BAPOOHUYOTO MPOIIECY
na PHO;

- CIIPHSTH TPOBEACHHIO CKOJOTTYHUX EKCIIEPTH3;

BHU3HAYATH BIINOBIIANBHICT 32 HEAOTPUMAHHS BCTAHOBICHHX IPABOBUX HOPM 3 MUTaHb
MPHUPOAOKOPHCTYBAHHSI.
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'B.1. YVGEPMAH, %1. A. BACbKOBEIIb (YKPAIHA, XAPKIB)
EKOJIOTTYHHIT HOPMATHB SIKOCTI BOJI B YKPAIHI:
HEOBXIIHICTb I HACJILJIKU BIACYTHOCTI

YHIY «VKpaincokuil HayK0680-00CHIOHUL IHCIMUMYM eKOA02TYHUX NPOoOIem»
6116, 6y1. baxynina, 6, Xapxie, Ykpaina; viad.uberman@gmail.com
2 Hayionanvnuit mexniunuu ynieepcumem «XapKiCbKuti NOIITMEXHIYHUL IHCIMUMym>»
61002, 6yx1. Kupnuuosa, 2, Xapxie, Ykpaina; ludmilavaskovets2@gmail.com

The problem of approximation of Ukrainian water legislation to the EU environmental law is
considered. The basic ecological and legal instruments for regulating the quality of surface waters are
investigated. It is established that the modern Ukrainian paradigm of water protection policy requires
radical changes that are concentrated around the notion of ecological normative of the quality of
surface water bodies. It is proposed to recognize that the first steps of approximation, which were
carried out in 2016-2017, cannot be judged as successful.

VY 3B'S3Ky 3 amnpoKCHUMAIli€l0 BOAHOTO 3aKOHONABCTBa YKpaiHu a0 mnpaBa €C BHHHKAE
HEOOXIHICTh €KOJIOT0-TIPAaBOBOTO MOPIBHIHHS Ta BU3HAUCHHS BIAMOBITHOCTI OCHOBHHUX YKPaiHCBKHX
HOPMATHBHO-TIPABOBUX 1HCTPYMEHTIB PETYJIIOBaHHS SKOCTi MOBEPXHEBMX BOJI BUMOTaM €KOJOTTYHOT O
3akoHonaBcTBa €C. Exonoriuni ctanaaptu sikocti Bonu (ECSIB) € onnieto 3 HalBaOKIMBIIINX CHCTEM
HOPMATHBHHUX BHMOT JI0 CTaHY IMOBEPXHEBUX BOA AepxkaB €C. SapoM eKoIoro-nmpaBoBOro iHCTHTYTY
SIKOCTi BOJI Ta 1i peryJroBaHHsS y BOJTHOMY 3aKOHOJABCTBI YKpaiHH € €KOJOTTYHHI HOPMATHUB SIKOCTi
macuBiB moBepxHeBux Boa (EHSIB). EHSIB BBakaethcs QopmanbHum BigmoBigHukom ECSIB.
HesBaxaroun Ha topunuune icuyBanHs EHAB 3 mpuiinsarrs y 1995 p. Bognoro koxmekcy Ykpainu
(BKY), meit HopMaTHB i JOTenep HE 3a3HAB HAyKOBOrO OOIPYHTYBAaHHS, BIAMOBIAHOI pO3POOKH Ta
3aTBEP/KEHHS 1 (pakTHYHO He icHye. Uepe3 1e y HHU3II 3aKOHOJAABYMX Ta MiJ3aKOHHUX AaKTiB,
OB’ SI3aHUX 3 PEryJIOBaHHSIM CKHUIaHHS 3a0pynHiorounx pedoBuH (3P), mepkaBHHM KOHTpOJEM
BOJIOKOPUCTYBaHHS Ta 3 EKOJIOTITYHUM OIOJATKyBaHHSAM CKuAiB 3P y BOmHI 00'€KTH, BHHHUKIH
«aminauku» EHSB. Humu, He3Bakalouu Ha 3MICTOBHY BiMIHHICTb, CTaJId HOPMATHBHU €KOJIOTTYHOT
6esmexn BomokopuctyBanus (I'IK). Buxopucranus I'IK 3amicts EHSIB He 3a0e3medye BUMOTH BCiX
CKOJIOTTYHHMX ACIEKTIB ICHYBaHHS BOIHHUX 00 €KTIB, BUKPHUBIISE IUJIbOBY CIPSIMOBAHICTh JIEPIKABHOTO
peryJIroBaHHS SKOCTiI BOJA Ta CTaBUTh Wil CYMHIB 3aKoHHICTh Jii 3 1995 p. y mux ramyssx. 3a
eKoJIoriYHMM 3akoHomaBcTBOM €C 3acrocyBanHs [JIK migmiHse Iiib MOCATHEHHS HAJSKHOIO
€KOJIOTTYHOT0 Ta XIMIYHOTO CTaHy MAacCHBIB MOBEPXHEBUX BOJ JOTPHUMAHHSM BHMOT T'OCIIOAaPCHKO-
moOyToBOro abo prUOOrocrnoaapchKOro BUKOpHCTAaHHS BOA. llei BHCHOBOK 30IiraeThcsi 3 JyMKOIO
excrieptiB €C, SKUMH TPONOHYeThcs sl kpaiH He wieHiB €C 31 CximHoi €Bporm, KaBkaszy Ta
LlenTpansHoi A3il 3HauHO «moM’ sikiieHe» (y mopiBasHHI 3 ['JIK) BU3HAYCHHS SIKOCTI MOBEPXHEBUX
BOJI. 3a3HaUeHA MIEPEOPIEHTAIlIS CYTIEPEUUTh BUMOTaM BOJTHOT0 3aKoHonaBcTBa €C.

3a Bumoramu BKY EHSB cmin posymitn sk emuHuii ¢ikcoBaHWE CIOci0 TepeTBOpEHHS
KoHIeHTpaniii 3P Ta mMmokasHWKIB SKOCTI BOAM y XapakrepucTuky sikocti. Omxe EHAB cmig
PO3MJISIATH SIK aJITOPUTMI30BaHE JIOTIKO-MAaTeMaTHYHE OJHO3HA4YHE BimoOpakeHHs MHOXHHH 3P Ta
MOKAa3HHUKIB SKOCTI BOIM Ha MHOXHHY TpaayalbHUX abo KaTeropiiHMX 3Ha4YeHb SKOCTi. Aje
MOPIBHSHHSA 3 €BporeiicbkuM Bu3HadeHHIM ECSB cBimuuTh Mpo CYTTEBI BIAMIHHOCTI IMX MOHSTH:
ECSB yTBOpIOIOTH TEBHY MHOXHHY, sika Bianoigae 3P a6o ix rpymam. ECSB BusHauaetbes (sk
JBOXKOMIIOHEHTHHI BeKTOp) uis okpemoi 3P abo rpymm pedoBHH y BOi, ocami abo Oiori (mis
CKaJIIPHOTO apryMeHTY), Y KOJKHi# TouIlli MacuBy BO, ToAi sk EHSB BuU3HAuaeThCs A1 MacHUBIB BOJ
3a MHOKHHOIO 3P Ta mokas3HUKIB sikocTi smiie Boau (to6to EHSIB € koMIieKCHUM MOKa3HUKOM 3i
ckasipHUMH 3HadeHHsMH). ECSIB BHUKOPHUCTOBYIOTBCS /Ul «pETyJIFOBaHHS 3a0pyIHEHHs y Horo
Jokepeni», Toal sk EHSIB Mae TphoxIiiiboBe MpU3HAYCHHS: IS «OIIHKYA €KOJIOTIYHOIr0 Ta XiIMIYHOTrO
CTaHIB MacHWBY TOBEPXHEBUX BOJ ... Ta BHU3HAYCHHS KOMILIEKCY BOJIOOXOPOHHHUX 3axofiB». OTxe
EC4B Ta EHSIB He 306iratoThes aHi 3a MpU3HA4YEHHAM, aHi 32 (pOpMOrO Ta criocoOoM BHpa3y.

SIK TONmOBHHI pe3yNnbTaT poOOTH BU3HAYEHO, IO JUIS 3aCTOCYBaHHS €BPOMNEHCHKOTO MIAXOIY 110
SIKOCTI BOJ] CydacHa mapajurmMa yKpaiHChKOI BOJOOXOPOHHOI MOJIITHKKA BUMArae KapJIuHaJIbHUX 3MiH,
K1 KOHLIEHTPYIoThcs HaBkpyrd EHAB. IlporonyeTscst BU3HATH, MO MEpIIi KPOKK allpOKCHMAIlii, 110
3niicHioBanucs B Ykpaini y 2016-2017 pokax nuisixom BHeceHHs 3MiH y BKY Ta y nmesiki migzakoHHi
aKTH 1 po3p00JICHHSI HOBUX, B YaCTHHI SIKOCTI BOJl HE MOXKYTh OI[IHIOBATHCS SIK BJIAJII.
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T. JI. MEJIIXOBA (YKPAIHA, PIBHE)
KOHCTPYKTUBHI ACHHEKTH ITPOBJIEMH
HOBYTOBUX BIAXOAIB B YKPAIHI

Hayionanvuuil ynisepcumem 600H020 20cnooapcmsa ma npupoOoKOpUCmyanHs.
33024, syn. Cobopna, 11, Pisne, Ykpaina; T_melihova@ukr.net

Currently, ensuring environmental safety is a priority in Ukraine. It is a part of the problem of
collecting and utilizing of domestic waste. This problem is complex and requires constructive
solutions. Only regulation of legislative, organizational and educational issues will reduce the total
costs of household waste disposal, providing maximum effects. This will help to solve the problem of
household waste disposal.

[MuTtanns ekonmoriunoi Oe3meku B Halmiil kpaiHi B yMmoBax iHTerpamii go €C HaOyBalOTh Bce
OUIbIIOl akTyalbHOCTI. MH crocTepiraeMo ycmimHy peanizanito kpainamu €C mpupog00XOpOHHHX
MPOEKTIB 1 MOIIMPEHHS EKOJOTIYHOro CTWII0 XKUTTS. [Ipore B YkpaiHi Bke JApyre IECATHIITTS
MOCHiIb HE BHPINIYEThCS TpobiiemMa 300py Ta yTuimizamii moOyToBuX BimxoaiB. [aniik mpoOiemi
npucesaTiin cBoi mpaii A.O. Inuko, M.C. ManboBanuii, O.A. Menpanuenko, K.B. Pomanuyk Ta
iHII. BUBYEHI MUTaHHS MOBOMKEHHS 3 TBEPAUMH MOOYTOBHMH BiIX0JaMH, pO3pPOOJICHI TEXHOJOTIT
30epiranHs Ta yTHIII3allil MOOyTOBHUX BiJIXO/IB, BUKOPUCTAHHS 1X SIK BTOPUHHOI CHPOBHHH B €KOHOMIIT1
kpaiau. YoMy BiicyTHI MeXaHi3M BUPILIEHHS MATaHHS 300py Ta yTHII3allii Bigxo/iB B YKpaiHi?

Hacamnepen, me moB si3aHO 3 THM, IO MPOIEC YTHIi3alii MOOYTOBMX BIIXOIIB OXOILIIOE
JIeK1ITbKa eTarliB 1 HOCHTh KOMIUIEKCHUH XapakTep, moTpedye moTyXKHUX QiHaHCOBUX pecypciB. laHui
MpOIeC XapaKTepH3YEThess epeKTaMH 1 BUTpaTaMH, NpPU LOMY CYMapHUMH. Psg edekTiB Bif
peamizamii 3aXony JOBOJI CKIIQJHO TMPOpaxyBaTH y BapTiCHOMY TOKa3HHUKY, SIK 1 BUTpaT. OCKUTbKH
MOYATKOBHH eTall 1MoB’ s3aHUi He JIMIIe 3 po3pOO0KOI0 MPOEKTY 3 yTUIIi3allii MoOyTOBUX BiIXOMiB, a i
THIIUMH BUTPATaMH, sIKi HE BPaXOBYIOThCS SIK BUTPATH Ha TIOYAaTKOBOMY €Talli peaiizaiii 3axX0/IiB, ae
0e3 SKUX pPe3yNbTaTUBHICTh 3aXOAy 3BOAUTHCS 10 Hyiss. Tak, B MHUTaHHI yTumi3allii moOyTOBHX
BiZIXOJIiB IEPIIOYEPTOBUM € BPETYJIIOBAHHS HOPMATHBHO-TIPABOBOIO aCHEKTy 300pYy, COpPTYBaHHS Ta
yTHIi3anii JaHux Bimxozie. el eranm Mo)kHAa BBa)KaTH JOBOJII 3aTpaTHUM. [Ipore Oe3 BperysIroBaHHS
JAHOTO TIMTaHHS HE peai3oBYIOThCS HACTYIHI, HaBiTh NMPH HASBHUX TEXHOJOTIYHHX 3I00yTKax i
npoekrax. JIpyruii erarm oXOIUTIOE OCBITHIN Ta opraHi3alliifHuil actieKT oqHo4acHO. OCBiTHIH Momsrae
y 3a0e3leueHHi Ha JIOKaJbHOMY pIBHI €KOJOIIYHOTO BHUXOBaHHS HaceiaeHHs. OpraHizamiiHui
nepenbadae oOJAIITYBaHHS MiCllb 300py MMOOYTOBHX BIXOMIB, BIPOBAPKEHHS EKOHOMIYHHX
IHCTPYMEHTIB, 1110 3a0e3MeuyioTh iXHE COPTYBaHHS Ha erarli 300py, SKICTh JOBKIUISA, BCTAHOBJICHHS
MapTHEPChKUX BIMHOCHMH 3 TMEpPepOOHMKAMH TEBHUX BHUIIB IOOYTOBUX BIAXOIIB, BHJAUICHHS
MPOCTOPOBUX PECYPCIB M1 CHOPY/DKEHHS MiIIPUEMCTB 3 MEPEpOOKH JaHUX BIIXOIB, YTHIII3aIlis
SKuX BiICyTHs. TperiM eramoM € OYIIBHUIITBO CMITTENEPEPOOHHX MiANPHUEMCTB, OE3MEUHUX IS
JOBKUJIIS, BiiOpaHWX Ha KOHKYpPCHiM ocHOBi. UerBepTuM eramom — 3abesredeHHs Oe3mepebiitHoro
mpoiiecy 300py Ta yTuiizamii moOyToBuX BiaxomiB. II'sITUM eramoM € cucTeMa po3MOAUTy 3i0paHux
KOIITIB 31 CIPSIMyBaHHSM iX Ha BJIOCKOHAJICHHS Ta OHOBJICHHSI CHCTEMH 300pY 1 yThimizalii mooyToBUX
BIIXO/IB.

Sx Gaummo, NaHWW MpPOIEC JOCHUTHh TPOMI3AKHHA 1 MOTpedye Meperisay MiAXoAy Moo
PO3MOTY KOIITIB, 310paHMX EKOJIOTTYHHUM IIOJAaTKOM CTOCOBHO MoOyTOBMX Bimxoxi. Ilo-apyre,
MOUIYK 1HBECTOpIiB sl OyNiBHUIITBA MiANPHEMCTB 3 MepepoOku moOyroBux BimxoxiB. Ilo-Tpere,
(hopMyBaHHS CIPUSATIMBOIO 3aKOHOAABUYOTO KIIMaTy JUIS peatiallii MPUpOJ00XOPOHHHX MPOEKTIB 3i
300py Ta yrwmizamii BimxoniB. [lo-ueTBepre, MpW OMIHII ePEKTHBHOCTI JaHHUX MPOCKTIB HA PiBHI
MiCTa, BapTO CyMyBaTH He juiie eheKTH, a i BUTpaTH, BKIOYAIOYM 10 CKJIAJy BHUTPAT BUXOBHI Ta
opraHi3alliiHi, sKi 1MOB's3aHi 31 300poM 1 yTHITi3alier0 TOOYTOBUX BimxoaiB. [laHi BUTpPaTH CYTTEBO
BIUIMBAIOTh Ha IPOIeC 300py Ta yTHJIi3allii moOyTOBHX BiIXOMAIB I'poMajor Micta. HaBith Ha piBHI
CTBOpPEHHSI MiANIPHEMCTBA 3 TEPEpOOKH JAHOI TPYMU BIIXOMAIB, NPU HEBPErYIHOBAaHOMY Ha PiBHI
Jiep’KaBHy 1 TpOMaJIM MUTaHHI 300py, COPTYBaHHS 1 yTHIIi3alii MOOYTOBUX BiIXO/IB, MiANPHEMEIb HECE
JIOZIATKOB1 BUTPATH 3 BUPIIICHHS JaHUX MUTaHb. SIK HACTIZOK, 3MEHIIIEHHS MPUOYTKIB 1 CyMapHOro
edexry Bij 37iliCHEHHs] JAHOTO BUAY MisUTBHOCTI. JIWIe BperyaoBaHHS HOPMATHBHO-3aKOHOJIABUHX,
OpraHi3alifHuX 1 BUXOBHHX MUTAaHb JIO3BOJINTH 3MEHIINTH CyMapHi BUTPATH 3 yTHIII3allil MOOYTOBUX
BiZIXO/IiB, 320€3Meuyl0ur MaKCUMAaIIbHHUH e(eKT, 110 YCHIIHO JEMOHCTPYIOTh psif kpain €C.
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C.M. KBATEPHIOK, B.T. IETPVYK, B. B. BAPAKCA (YKPAITHA, BIHHUIISI)
METOJIU TA 3ACOBU MYJIbTUCHEKTPAJIBHOI'O EKOJIOT'TYHOT'O
KOHTPOJIIO 3ABPYJIHEHHS BOAHUX CEPEJOBMUII]

Binnuyvxuii nayionanohuil mexniunuu yHigepcumem
21021, Xuenvnuywvke woce, 95, Binnuys, Yxpaina; serg.kvaternuk@gmail.com

The complex solution of the tasks of managing the ecological safety of water bodies requires the
improvement of methods and tools for multispectral environmental measurement of water parameters.
The method of multispectral measurement control consists in the analysis of digital images of an
object obtained in the corresponding spectral ranges. Methods for multispectral monitoring of the
ecological state of water bodies based on the parameters of phytoplankton and higher aguatic plants
that use indirect measurement of the biomass concentration and the relationship between pigments,
which allows to reliably estimate the ecological state of awater body, are proposed.

KommuiekcHe po3B’si3aHHS 3aBIaHb YIPABIIHHSA CKOJIOTIYHOI OC3MEKOK BOIHUX 00’ €KTIB
BHMArae yJIOCKOHAJICHHSI METOJIIB Ta 3ac00iB MYJIBTHCIEKTPAILHOTO EKOJOTTYHOTO BHMIPIOBAILHOTO
KOHTPOJIIO MapaMeTpiB BOAHHUX CepeloBHUIN. MeTow poOOTH € MiABHINEHHS JOCTOBIPHOCTI
MYJIBTUCIIEKTPAIFHOTO KOHTPOJIIO MapaMeTpiB HEOHOPIMTHMX BOJHHUX CEPEIOBHIIL.

Tpanuitifine OIiHIOBaHHS 3a0pyIHEHHS BOJHHX 00'€KTIB 3BOAMUJIOCH 10 BUMIPIOBAHHS BMICTY
3a0pyIHIOBAILHIX PEYOBHUH 1 MOPIBHSIHHA OTPHUMAaHUX pPE3yNbTATiB i3 TPAaHUYHO JOMYCTHMUMH
KOHIICHTpAIISIMH Ta MaJO TakKi HENONIKH: PEryJsIpHO KOHTPONIOBAJaCh HE3HAYHA 4YacTKa peaibHO
MPHUCYTHIX Y BOJHOMY CEpElOBHINI 3a0pyAHIOBaJbHHX PEUOBUH Ta HE BpaxOBYBaJIach CTYIiHb
IIKIJUTHBOCTI 1X KOMIUIEKCHOTO BILTUBY. KOMIUIEKCHY iHTErpaibHy OIIHKY [ii BCiX MPUCYTHIX y BOJI
3a0pyIHIOBAILHIX PEYOBUH MOXIIMBO OTPUMATH JIMIIE 32 JOMOMOTOI IapaMerpa TOKCHYHOCTI.
BinnoBigHO 10 MDKYPSIOBUX YroJl KOMIUIEKCHE OIlIHIOBaHHS 3a0pyIHEHHS BOJ MOBHHHE 0a3yBaTUCh
Ha BOJHIM TOKCHYHOCTI, IO BH3HAYAETHhCsI Ol0TeCTyBaHHAM. [Ipu 1BOMY KPHUTEPIEM TOKCHYHOCTI €
KUTbKICHE 3HAYEHHsI TECT-apaMeTpa, Ha IiJCTaBi sIKOTO0 pOOUTHCS BUCHOBOK PO TOKCHYHICTH BOJIH.
[IpoBeacHul aHai3 ICHYIOUMX METOIIB Ta 3ac00IB KOHTPOIK TOKCHYHOCTI BOJHHX CEPEIOBHIII
MOKa3aB, IO iX 3araJilbHUM HEIOJIKOM € HHU3bKa JIOCTOBIPHICTH KOHTPOJIIO MOB’ SI3aHa 3 HEJOCTATHLOIO
TOYHICTIO BUMIPIOBaHHs TecT-apaMeTpiB. JlJI MOAAmbIIMX IOCHIIKEHb Y SIKOCTI TECT-00 €KTIB
obpano ¢iromrankron (xmopery (Chlordla vulgaris) Ta cuenenecmyc (Scenedesmus subspicatus)) i
makpo¢itu (pscky many (Lemna minor), eiixophito mpekpacuy (Eichhornia crassipes), sxaOyphuk
3puvaitiuii (Hydrocharis morsus-ranae) ta martarrs »xote (Nuphar luted)), a tecr-mapamerpamu
00paHO KOHIICHTpAIliF0 OioMacH Ta CIIBBIIHOIICHHS MK OCHOBHMMH IirMeHTaMu. OCKUIbKH 1CHYIOU1
METO/I KOHTPOITIO TapaMeTpiB BOJAHUX CEPEIOBHIL HECIPOMOXKHI BHPIIINTH MOCTaBJIEHY 3a7ady, TO
1€ 3YMOBHJIO HEOOXITHICTh BIOCKOHAJIICHHS METOIIB MYJIbTHCICKTPAJIBLHOIO KOHTpOI. Meron
MYJIBTUCIICKTPAIFHOTO BHUMIPIOBAILHOTO KOHTPOIIO TIOJSTae y aHamizi nudpoBux 300paxkeHb
00’ eKTy, OTPUMAaHMX Y  BIJNOBIIHHX CHEKTpaJbHUX  Jiala3oHax. Koopmunatu y
MYJIBTUCIEKTPAILHOMY  N-BUMIPHOMY TMPOCTOPI  BU3HAYAIOTHCS HA OCHOBI  CIIEKTPallbHUX
XapaKTePUCTHUK JKepe BUIPOMIHIOBaHHS, QiTbTPiB, poToMaTpulli Ta 00’ €KTa KOHTPOIIO.

3anponoHOBaHO METOJ MYJIBTUCIICKTPAIFHOTO BHMIPIOBAIFHOIO KOHTPOJIO EKOJIOTTYHOTO
CTaHy BOJHHMX 00 €KTIB 3a mapamerpamu (IiTOMIAHKTOHY, SKHH BHKOPHCTOBYE OIOCEPEAKOBAHE
BHMIPIOBaHHS KOHIIGHTpaIlii OioMack (ITOIUIAHKTOHY Yy BOJHOMY CEPCIOBHMINI, a TaKOX
CHIBBIJHOIICHHS M HOro OCHOBHMMH IIr'MEHTAMH 3 BUCOKOIO TOYHICTIO, IO JIO3BOJISE JOCTOBIPHO
OLIHUTH EKOJIOTIYHMH CTaH BOJHOrO 00 €KTYy. 3ampolOHOBAHO METOJ MYJBTHUCIEKTPAIbLHOIO
KOHTPOJIO TOKCHYHOCTI BOJHHX CEPENOBHII 3 BHKOPUCTAHHSIM OMOCEPEIKOBAHOTO BUMIPIOBAHHS
rmapaMeTpiB BOAHHMX CEPEIOBHIN 3 OOpOOKOI pe3yJbTaTiB 3a JOMOMOIO0 MHOXHHHOI perpecii,
HeHpoMepexKi Ta HEHpO-HEWiTKOI Mepexi, M0 JO3BOJHMIIO MiJBUIIUTH JOCTOBIPHICTH KOHTPOIIIO.
JlabopatopHuii MakeT 3aco0y MYJIBTHUCIIEKTPAIbHOTO KOHTPOIIO TOKCHYHOCTI BOIHUX CEPEIOBHIL Y
KOMITJIEKC1 JUTSI OYMIICHHS CTIYHMX BOJI Peaji30BaHO 3 BUKOPHCTAHHSIM (OpMYBaHHS CHEKTPATbHHX
KaHaJIIB BY3bKOCMYIOBHMH JIKEpPEIaMU BUIIPOMIHIOBAHHS 32 JOMOMOI'OI0 CBITJIOMIOAIB Ta Ja3ePHUX
Jio/iB. 3ampornoHOBaHO METOJ Ta 3aci0 MyJBTHCIIEKTPAIBFHOrO KOHTPOIIO IHTETpaJbHHUX MapaMeTpin
3a0pyqHEHHST 3 BHUKOPHCTAHHSIM BHIIMX BOJHHX POCIHH O€3MOCepe/HbO Y BOJHHX 00 €KTax 3
BUKOPHUCTAHHSIM KBaJIpOKOINTEpa Ta BOCBMHUKAHAJIbHOI MyJbTUCIEKTpanbHOI kKamepu CMS-V (Silios
Technologies, France).
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C.1. ABAPOB, B. 1. CHIOPEHKO (YKPAIHA, KHIB)
MOXKJUBI BAPIAHTHU EKOJIOI'TYHOI PEABLIITAIIL MICIb ITICJISI ABAPIN
HA OB'€KTAX 3BEPITAHHS BOEITPUIIACIB TA BUBYXOBHUX PEUOBUH

Incmumym 0epoicasno2o ynpaeninus y cghepi yusiibHo2o 3axucnmy
04074, syn. Buweopoocwka, 21, Kuis, YVrpaina; iduscz.Kyiv@mns.gov.ua

Possible options for the rehabilitation of territories that have been exposed to fire products at
ammunition and explosive storage facilities are considered. The stages of rehabilitation of these
territories and the requirements for alternative ways of dumping toxic earth are presented.
Technological schemes of 3 variants of encapsulation and soil protection have been determined, which
allow carrying out ecological monitoring of its condition and adjacent territories and ground waters.

[Micns moxex Ha o0'ekrax 30epiraHHs OOenmpuIaciB OJHMMH 3 HaWBaKIHMBIIINX 3aBJaHb
CKOJIOT1YHOT 0Oe3rnekn € peabimiTamisi ypakeHHX MpPOIyKTaMH B3TOpsiHHA Teputopii. KimodoBum
MOMEHTOM MPHUHHATTS Tiel abo iHIIOT TeXHONorii peabimiTamnii € OIiHKa MIHIMYMY PH3HUKIB s
HACEJIeHHs1, BKIFOUA04M PU3HK HOT0o 30epiraHHs Ha CHOTOAHIIIHBOMY TEXHIYHOMY PiBHI 3aX0Jy MO0
3a0e3MeyeHHs] eKONOriuHOl Oe3MeKn TepuTopiil, 3a0pyJHEHNX MPOAYKTAMHU aBapiid, TiNATbCS Ha JIBa
eranu: 1) mepiioyeprosi 3aX0/4, CIpsIMOBaHi Ha 3a0e3meueH s Oe3MeKH HACEIEHHS, 110 BUKITIOYAl0Th
a00 00MeXyIoui MPUPOJOKOPHCTYBAHHS HA JaHi TepHTOPil; 2) 3aX0ay IIONO0 caHallii 3a0pyIHEHUX
JIJIAHOK MICIIEBOCTI 1 BOJHHUX 00'€KTIB.

[Ipu po3poOIri 3axoiiB II0A0 JIKBiZaIlii Ocepenky JOKajdbHOI EKOJIOTIYHOI HeOe3MmeKH Ta
pealOiniTamii MicleBOCTI MOBHHHI OyTH TNpoOaHaNi30BaHi BCi KOHIENTYalbHI HANPSIMKH PO3POOKH
€KOJIOr1YHO Oe3MeuHnX 1 HaJifHUX CIOCO0IB MOXOBaHHS 3apaKEHOro I'PYHTY, IO BHKIIOYAIOTH HOTO
BIUIMB Ha MPUPOJIHI EKOCHCTEMU 1 3II0pOB'S HaceleHHs. AJbTEPHATUBHI CIOCOOM MOXOBaHHS
TOKCHYHOTO TPYHTY IIOBHHHI 3aJI0BOJBHSTH JBOM OCHOBHMM BHMOram: 1) BUKIIIOYATH BHHOC
TOKCHYHHMX Ta30BUX MPOIYKTIB 1 PO3YMHEHUX INKIJUIMBUX PEUYOBHH YeEpe3 3aXHUCHY OOOIIOHKY
MOruwibHUKa (capkodara) TpH BIUIMBI MPHUPOAHMX AarpeCHBHUX (AKTOPIB: BUBITPIOBAHHS,
3BOJIOKEHHS, BUMHBAHHS, 3aMOpPOXKYBaHHS-BinTaBaHHs, (Pi3muHOi 1 XiMmiuHOi arpecii, Oioarpecii;
2) crioci6 MOXOBaHHS MOBMHHUE OyTH IEIIEBHil, MOCTYIHHM, JTOCHTH OE3MEUHHI Ta 3aT0BONBHIE
KpPHUTEPiSIM TPUHHATHOTO EKOJIOTIYHOTO PHU3WKY. Bymu po3poOieHi cXeMH TOXOBaHHS IPYHTIB 3
ypaxyBaHHSIM TE€OMETPHYHHUX MPOQUIB CTOKY BOJH, (OPMH 1 PO3MIpiB MOTHIBHHKIB. BU3HaueHO
TEXHOJIOT1YHI cXeMU 3-X BapiaHTIB KaIlCYIOBAHHS 1 3aXHUCTy IPYHTY.

[epmmit, HaMOLIBII TOpOrHi BapiaHT, Tepeadavac BHIYYCHHS IPYHTY 3 OCEPEIKY 3apaskeHHS,
3MIITYBaHHS HOro 3 MiHEpAIbHAM B'I3aJIbBHUKOM Ta 3aKIajKy B OCTOHHI KallCylld, BHUTOTOBJICHI Ha
CICMiaIbHOMY BHJI B'S3aJIbHUKA, pO3TAIIOBYBaHI HAa MiClli BHHHATOrO IPYHTY. Y  SIKOCTi
KOMIIayHIUPYIOYOr0 MaTepialy 3alpOorOHOBAaHHH B'3aJIbHUK, Y OUTBIIOCTI BUNAKIB iHIM(EpeHTHHI 10
rifparamiifHoi OJOKaau, a TaKoK OpraHiYHUM peYoBMHAM (Ha BiAMIHY Bil IeMeHTy). SIk mokasaau
TIOTIEPE/THI TOCIDKEHHS, IPYHT Ha IIEMEHTI He TBEPJII€ BIIPOJOBK MICSAIIS, TOMY IO OTPYIHI PEYOBUHHU €
KaTaTITHYHIMHI OTPYTaMH 1 CHJIbHUMH CIOBUTLHIOBAYaMH TiPATALIHHOTO TBEPIIIHHS KIIIHKEPHUX B'SI3KHX
pedoBrH. Po3pobiieHo KoHIIENIIiI0 0OTPYHTYBaHHS cepeloBHIIa 30epiraHHsi MOTMIIBHHKA, 110 3a0e3medye
JIOBrOYAacHi (COTHI POKIB) CIIPHUSITIIBI YMOBH MPOTiKAHHS KOHCTPYKIIMHHUX MPOIIECIB 3MII[HEHHS 3aXHCHOT
O0OJIOHKH 3 YpaxXyBaHHSIM BHUKITIOUYCHHS BIUTBY NMPHPOIHHUX (AKTOPIiB: BUBITPIOBAHHS, TEMITEPATYPHHIX
3MiH, 3aMOPOXKYBaHHS-BIITaBaHHS, 3BOJIOXCHHS-BHCYIIYBAaHHS, XIMiuHOI, (i3mdyHoi Ta OiojoridHoi
KOpO3ii, MPUPOJHUX KaTaKITI3MIB.

Jlpyruii BapiaHT IPUPOTHOTO MOXOBAHHS 1 3aXKMCTY IPYHTY O€TOHKOIO ab0 ac(haabTOOCTOHHOIO
O0OJIOHKOI0 TIOJISITA€ B HACHIIII MIMIAHOTO TPYHTY y BHUTIISAL KyJBOBOTO CETMEHTa 3 HACTYITHHM
YKJIaJaHHsAM OeToHy a0o acdanbro0eToHy JUIs BHKIIOYEHHS (UIbTpamii MPUPOAHUX ONaaiB depe3
3apaKeHUH TPYHT 1 onajaHHs iX y IPyHTOBI BoJH. 30ip AOIIOBHX BOJI 3/iHCHIOETHCS B OKAMIISIOUY
OeToHHY 00OJIOHKY JI0TKa. BimBin AOIIOBHX omaiiB 3 000JIOHOK MPOBOIUTHCS Yepe3 MaricTpaibHH
JIOTOK 1 TpyOOIpOBil HAa HEOOXIAHY BiICTAHb BiJ MICIS 3apaskeHHS.

Tperiii BapiaHT 3aXHCTy IPYHTY BiJ| MPUPOAHUX OMAIB i MABOJKOBUX BOJI MOJISITA€ B IPUCTPOI
TIIMHSHHUX 3aMKIB 1 00BaJTyBaHHS MICIIS 3apaskeHHS.

3a yMOBM BHKOHAHHSI ITOCTaBJICHHX 3aBJIaHb CKOJIOTYHA 00CTaHOBKA MPUIISTAIOUO0i 30HU BUIIE
3 KpU30BOI cuTyaiii. Bci BapiaHTH TOXOBaHHS 1 3aXUCTY IPYHTY J03BOJISIIOTh 3JIHCHUTH €KOJIOTTYHUH
MOHITOPHHT HOTO CTaHy Ta MPHJISTAIOYHX JI0 MICIsl TOXOBAHHS TEPUTOPIiil 1 IPYHTOBHX BOJL.

Ceminap 1 Seminar 1



23

0. 0. XOJAHIIIBbKA, O. A. IEBYYK,
0. 0. TKAUVK, T. B. CAKAJIOBA (YKPAITHA, BIHHUIIS)
E®EKTUBHICTDb 3ACTOCYBAHHS PETAPJJTAHTIB
JIJISI ONTUMIBAIIL MTPOAYKTUBHOCTI JIbOHY OJIMHOI'O

Binnuywvxuii oeporcasnuii nedacoeiunuil ynisepcumem imeni Muxatina Koyroouncbko2o
21001, syn. Ocmpo3svko20,32, Binnuys, Yrpaina;, info@vspu.edu.ua

We studied the influence of antigibberellin compound chlormequat-chloride on the productivity
of the flax plants, content of the linseed ail, content of the residual quantities of the retardant in
linseed. It was found that chlormeguat-chloride application led to the increasing of the yield and
changed its structure. The oil content of the linseed increased under the influence of growth inhibitor.
It was established that chlormequat chloride did not accumulated in excessive amounts in linseed
plants. The amount of residual drugs substance in the seeds was significantly lower than the
permissible concentrations, which made it possible to use seeds and linseed oil in the food industries.

Opniero 3 06a30BUX IHpo0ieM cydacHOi arpoOiosorii Ta (i3iojorii pociavH € IUTaHHS
CTaOITBPHOCTI Ta BEMYMHU BPOXKAIB CUTBCHKOTOCIOAAPCHKUX KYJIbTYpP, B OCHOBI BUPINICHHS SKOTO
JIKUTH JIOCTIKEHHSI MeXaHi3MiB (DiTOropMOHaIBHOI peryJsiiii OCHOBHUX (i310JOTTYHUX MPOIIECIB Y
POCIIMHHOMY OpTaHi3Mi Ta MOKpAIlleHHsS aJanTallii g0 HECIPHUATIMBUX YHHHHMKIB CEPEIOBHIIA.
Po3kputTst ocobnamBOCTEH pO3BUTKY pOCIAMH 3a Jii O10NIOTiYHO aKTUBHUX CIIONYK, 30Kpema
PETYISITOPIB POCTY, € OHUM 3 KITFOUOBUX HAMPSMKIB pO3B’ i3aHHS MOAIOHUX 3a/1a4. Perynstopu pocty
1 PO3BHTKY POCIMH JAl0Th MOXKJIMBICTH CIPSIMOBAHO BIIMBATH HA OKPEMi €TamM OHTOTEHe3y Ta iX
TpHUBAJiCTh, OUTHII e(EeKTHBHO pealli3yBaTd TEHETWYHHU TOTEHIliall COpPTIiB, PEryJioBaTH IPOSB
TOCIO/IapChKO HIHHUX O3HAK B paMKax HOpMHU peakiii. o momiOHMX mpenapatiB BXOJSATh HATHUBHI
(diToropMoHaabHI PEYOBMHM, iX aHAJIOTHM, KOMILUICKCH 3 IHIIMMH (Di310J0TIYHO BaKIMBHUMHU
CIIOJIYKaMH, a TaKoX iHTiOiTopu nii — perapmantu. Ha teputopii YkpaiHu B SIKOCTI perapiaHTy
JI03BOJICHO BUKOPHCTOBYBATH TMperapaT aHTHUTIOEPETiHOBOrO BIUIMBY 3 TPYNH YETBEPTHHHHX
aMOHIEBHX coOllell — XJopMeKBaTxJiopu. JaHuid mpenapaT B IPYHTI PO3IICIUTIOETHCS Ha MPHUPOJHI
MeTaOoJIiTH POCIMH. XOJiH, XOJIHXJopHa, OeraiH. XJIOpMEKBATXJIOPHUJ HE Ma€ BIACTHBOCTEH
MyTareHiB i KaHIIEPOTr'eHiB, B OPraHi3Mi HE aKyMYIIIOEThCS.

JIbOH omNiiiHMIA € BaXXITMBOIO allbTEPHATUBOIO TPOBITHUM OJIMHUM KYJIBTypaMm — COHSIIHUKY Ta
pimaky, siki HaIMIpHO BHCHAXYIOTh IPYHT 1 TIOPYIIYIOTh MikpoOionoriuauii GoH. 3a paxyHOK JOCHUTh
KOPOTKOTO TMepioAy Bereraiii, CTIMKOCTI A0 HAedilMTy BOJOTM Ta CYMICHOCTI 3 OUIBIIICTIO
CUTBCHKOTOCTIOIAPCHKHUX KYJIBTYP PO3IIHPEHHS MTOCIBIB JIbOHY JIA€ MOXJIUBICTh YHUKHYTH TOTIpPIICHHS
CTaHy IPYHTIB IPH BHPOIIYBaHHI ONiHHUX pociuH. CaMe TOMYy METO PoOOTH OyJIO IOCHIAMTH
BpPOKaWHICTh JILOHY OJIMHOI'O 32 BIUIMBY XJIOPMEKBATXJIOPHIY. [l MBOTO MOCIBH JHOHY OJIHHOIO
(coptu Opdeii, [leOroT) oOmpHCKyBagu BOAHUM po3urHOM xiopmekBarxiopuay (0,5%) y dasy
OyToHi3arii.

BigmoBigHO 110 pe3ydbTaTiB  HAIIMX JIOCHIPKEHb BUKOPHCTaHHS XJIOPMEKBATXIIOPHIY
MPHU3BOAMIO 10 IOKPAIIeHHS BPOKAMHOCTI HACiHHA JROHY omifiHoro mo 21,3+0,5* m/ra mporm
18,8+0,6 mw/ra B xouTpomi. [lomiOHe 30iUAbLICHHS BpOXKAK HACIHHS BIIOYBAJlOCS 3a pPaxyHOK
MOCWJICHHSI TPOJYKTUBHOTO Taly)KeHHS maroHa ta (opmyBaHHS OUIBIIOI KUTBKOCTI T€HEpaTHBHUX
OprasiB, IO iHJYKOBaHE 3MEHIICHHIM e(eKTy amiKalbHOTO JOMIHYBaHHS 3a Jii aHTUTi0epeiHOBOr O
npernapaty. PazoM 3 UM, BimMidajocs MOCHJICHHS ITOTOKIB IUIACTUYHHMX PEUYOBUH B OIK ILIOIIB Ta
MIZBUIINCHHS BMICTY JIMiAIB y HaciHHI mgocmimHux 3paskie g0 39,3+0,8%. OmiliHiCTh HACIHHS
KOHTPOJILHUX POCJIHMH JhOHY cTaHoBHIa 36,5+0,6%.

[Ipu 3acrocyBaHHI pEryjasATOPIiB POCTY POCIUH OOOB SI3KOBOKD YMOBOIO PO3POOKH HOBUX
TEXHOJIOT1H Y POCITMHHHUIITBI € BCTAHOBIICHHS MOXKIIMBOCTI TOKCHKOJIOTTYHOTO PH3HUKY Ta BU3HAUCHHS
BMICTY 3QJIMIIKOBUX KUTbKOCTEH BHUKOPHCTAHUX IMpermapaTiB y KiHIeBid nponykmii. Pe3ynbraTu
JOCITI/PKEHb TOHKOMIAPOBOi XpoMaTtorpadii cBil4aTh, 10 3aJHIIKOBHN BMICT XJIOPMEKBATXJIOPUIY B
HaCiHHI JpOHY omikiHoro cranoBuB 0,042 mr/kr, TOOTO 3HAYHO HMKYHMM 3a JOMYCTHMIi KOHIIEHTpAIIil
(0,1 mr/xr), sixi permamenrtoBani J]CanlTiH. 8.8.1.2.3.4.-000-2001.

TakuM YMHOM, BHUKOPUCTaHHS pETaplIaHTy XJIOPMEKBATXJIOPWAY MiJBHILYE BPOKAWHHICTH Ta
OJNIMHICTh HACIHHS JIbOHY OJIIHHOTO, TPW I[bOMY 3aJIMIIKOBA KUTBKICTh MpenapaTy B HAacCiHHI He
MepEeBHIIYE TPAHUIHO-AO0NYCTUMHUX KOHIICHTPAIIIH.
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'B. 1. MOKPMI, ’B. 1. TOMIH, °P. M. TPEYAHMK, ‘0. 1. MOPO3,

I. M. HETPYIIKA, '0. A. BOBYII, °I. JI. HEMEJIMHEILb
(YKPAIHA, JIbBIB; ITOJIBIIA, CJIYIICBK)
TH®OPMAIIAHI TEXHOJIOI'TI ®OPMYBAHHSI TPAHCKOPJIOHHUX
JICOBHUX EKOJIOTTYHUX KOPUAOPIB PO3TOYYSA

'Hayionansnuii VHIgepcumem «/Ivsiscvoka nonimexuika»
79013, 6yx. C. Banoepu, 12, Jlvsis, Ykpaina; 1str.dept@Ilpnu.ua
ZHOMOPCbKa akaodemisi 8 CIyncwKy,
6476-200, syn. ['epois Becmepnismme, 64, Cnyncok, Ionvwa; 1za@apd.edu.pl
3ﬂenapmameHm eKoJ102ii ma npupooHux pecypcie JIbsiscvkoi 001acHOT OeparcasHoil
aominicmpayii, 79026, éyn. Cmpuiicvka, 98, Jlvsis; envir@mail.lviv.ua

Information technologies for the creation of Roztochya transboundary environmental corridors were
considered. Geoinformation technologies of monitoring and management of environmental safety of
transboundary nature conservation areas were developed. Therefore, agorithms of the creation of local
environmental Hrushiv — Huta— Kryshtalova corridor and Makariv — Radruzh corridor were proposed.

Posrouus, sk TpaHCKOpAOHHA mpupoaHa ¢i3uko-reorpadivna Gopmarlisi, € BH3HAYAIBHUM
00’ €KTOM iHTeTpallii HaIliOHATBHIX eKOIIOrTYHUX Mepex Ykpainu i [Tombii no BeeeBpornelcbkoi, muisxom
CTBOPEHHSI MDKICP)KaBHHUX IMPUPOTOOXOPOHHUX TepuTopiid. Ha OCHOBI mpupOnOOXOpOHHHUX TEPUTOpIi
IMonbii Ta Ykpainu CrBOpeHo mikHapoaHuii 6i0chepuuii pesepsar (MBP) «P03T0uus».

AxryanpHiCTh poOOTH OOYMOBIICHA BU3HAYAIBHOIO POJUIIO EKOJOTIYHHX KOPHUIIOPIB, SKI €
KITFOYOBUM €JIEMEHTOM €KOJIOTIUHOrO KapKacy TepuTopii. ExonmoridHuii Kopuaop — BaXKIMBHHA €IEMEHT
EKOJIOTTYHOI MEPEXKi, SIKUI CITOydae MK cOOOIO sjpa eKOIOTIYHOT MEpEeXi PI3HOTrO PIBHS — 3aIlOBITHHUKH,
HAIllOHATBHI TApKH, 3aKa3HUKH, BEIUKI JIICOBI MacwBH. [IpOGKTYBaHHS EKOJOTIYHMX KOPHAOPIB —
aKTyaJlbHa 3aj]la4ya, BUPIIIEHHS sKOi 0a3yeThesi HAa BuKopHcTaHHi [ IC-TexHomoriin. @opMyBaHHS JTICOBHX
CKONOTTYHMX  KopuaopiB  Posrowds  3abe3meunth  30€peKeHHS  JUISHOK — 30aJIaHCOBAHOT'O
3EMJICKOPUCTYBAHHSIM, CTaJMi PO3BHUTKY JIICOBOIO 1 CUIBCHKOrO TOCIIOJAPIOBAHHS, PEHATypasIi3allifo
TEPHUTOPI, 3MIHEHHX AaHTPOIIOT€HHUM BILTHBOM, PO3BUTOK EKOJIOTTYHOTO TYPH3MY.

Mera pobortn — iHdopmaliiiHe 3a0e3nedeHHs] TPOSKTYBAaHHS TPAHCKOPJOHHHX JIICOBUX
EKOJIOTTYHIX KOPHUJIOPIB MK siipaMu eKonoridHoi mepexi Ykpainu i Ilombini. ['onoBHMM 3aBaaHHM
BU3HAYCHO CTBOPEHHS EKOJIOro-KapTorpadpiyHux momened s (OpMyBaHHS €KOJOTIYHHX KOPHIOPIB HA
TPAHCKOPJIOHHUX TepUTOpisiX Posrowds. s 1poro BHUKOPHCTaHO METOAM 1 3acO0HM MPOrPaMHOTO
komruiekcy ArcGlS, 3okpeMa iHCTpyMeHTapii aHai3y OJIM3bKOCTI MPOCTOPOBHUX 00’ EKTIB.

Buks1gn OCHOBHOrO Marepiany i O0IpyHTYBaHHSs OTPUMBHUX PE3YIIBTATIB 1OCTI IDKEHHS CTOCYIOTHCS
KOMITTEXCHOrO BUKOPUCTaHHS CydaCHUX METOMiB, iHpOpMaliiHO-aHaTI THIHUX TEXHOMOTIi Ta IHCTpyMEH-
TaTbHHUX 38C00IB CTBOPEHHS TEMATHYHUX €KOJIOr0-KapTorpadiqHuX MOJIeNel MPUPOTOOXOPOHHHUX OOEKTIB
YKpaiHCbKOI YaCTUHU PO3TOYUSI.

Pesynprary BUKOHAHMX JOCTIDKEHB, BiANPaIlboBaHi aJrOPUTMH, METOmH | TEXHOIOr i exQuorid-
HOrO MOHITOpHHTY, ipenCraenedi y Burisial revarnynux ['1C-monenei. I'eoindopmauiitnimMu iHCTpyMes-
TaMH, CHHTE30BAHO €EKONMOro-kapTorpadiuni monet riapOnOoriyHOi MEpexi, J0pOKHBOI MEpexi,
aHTpOnoredizauii repurtopiii PO3To4ust.

PoGotn 3 mornepenHporo MpoeKTYBaHHS EKOKOPUIOpiB Po3rouust cBimyaTh, MO TMONbChKA W
yKpaiHChKa CTOpOHH 00pajii TIPOCTOPOBY MOJIENB, 32 SIKOKD y E€KOKOPWAOp OyAyTh yBeAEHI BCi MICTh
MPUPOHUX paioHIB, a Meka HOro y OUIBIIOCTI BHUMAJKIB 30iraTHMEThCS 3 TPUPOIHUMH MEKaMH
BUCOYMHM. [lepeximHuil THI eKochcTeM BUCOYMHM Po3rouus Ta cyMmbkHEMX OioreorpadiuHux i
MaHAmAPTHUX PEriOHIB Jla€ 3MOTY B OKPEMHX BHIIAJKaX BKIIOUATA y EKOKOPUAOp IiHHI i mo0pe
30epexkeHi mpwiterm aiisHkn HapcsHebkoi piBHuHH, Maioro Ilomices 1 JIFoOMIHCBKOI BHCOYHHU.
IMepemycim 11e cTocyeThes 3amoBigHux MacuBiB Hagcsuus (Canmomupcbkoi yiaoroBunu) — jiciB [Ty
Conbcerkoi Ta HemupiBebkoro JiicoBoro MacuBy. BogHouac BucourHa Po3ro4usi € BayKIMBOIO CKIIaJIOBOIO
(opMyBaHHS EIEMEHTIB PEriOHaJIbHUX €KOJoriyHnx Mepex Ilominbebkoi 1 JIOOMIHCHKOT BHCOYHMH.
Ipocropose kommonyBanas MBP «Po3rouus» 3a6e3neuye cTBOpeHHs 1 QYHKI[IOHYBaHHS PEriOHATbHUX 1
nokanbHUX ['pymiBecbko — ['yra KpumranboBcbkoro i MakapiBcbko — PalpykchKoro JmicoBHX
CKOJIOTTYHUX KOPHJIOPIB.
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A.B.YYTAW, T. A. CAOPAHOB (YKPAIHA, OJIECA)
OLIIHKA TEXHOTEHHOI'O HABAHTAYKEHHSI HA ITOBITPSIHUI
BACEHMH PETTOHIB NIBHIYHO-3AXIJTHOI'O IPHYOPHOMOP' 51

Ooecvkuii OeparcasHUll eKoI02IUHUIL YHIGepcUumem
61016, 6y:. JIbsiecvka, 15, Ooeca, YVrpaina;, info@odeku.edu.ua

The paper considers the influence of the main sources of technogenic pollution on the state of
atmospheric air of the regions of the Northwest Black Sea coast. For the first time a comprehensive
assessment was made of the level of technogenic loading on the air basin from stationary and maobile
sources, the contribution of stationary and mobile sources to the overall level of air pollution was
determined.

[Ipobnema TexHOTEHHOTO 3a0pyIHEHHS TOBITPsSHOrO OaceliHy perioHiB YKpaiHu € 0co0IMBO
rocTporo. JIOMIHYIOUMM JDKEpPENoM TEXHOTeHHOTO 3a0pyqHEeHHs TMOBITpsHOro Oaceitny [liBHiYHO-
3axigaoro ITpugopuomop’st (IT13I1) € aBTOMOOLIBHUI TPAHCIIOPT, HA BUKHUIM SIKOTO MPHUXOAUTHCS 10
80 % Bix 3aranpHOI cymu 3a0pynHiorounx pedoBuH (3P). o Tepuropii I13I1 npuypoueni Onmechbka,
MuxonaiBcbka Ta XepcoHCbka obOnacti. PiBeHb 3a0pyaHeHHS moBiTpsiHOro OaceiiHy OjechKoi,
MukonaiBebkoi Ta XepCOHCHKOI MPOMHUCIOBO-MICEKHX arjioMepariidi B OCTaHHI POKH 32 3HAYCHHSIMH
KOMIUIEKCHOTO 1HAEKCY 3a0pyAHCHHS aTMOC(epH XapaKTEpU3YEThCS KATErOPIsMH <«3a0pyaHeHa» —
«CHIILHO 3a0pyJIHEHA».

B pobori Bukopucrani Martepianu PerioHanbHUX aomnoBigel, ExomoriyHux macmnopriB Ta
CTATUCTHYHOI 3BITHOCTI 1o perionax II3I1 momo Bukuaiz 3P B arMochepHe MOBITPS MPOTITOM
2012- 2016 pp.

OmHMM 13 TIOKa3HMKIB 3araJlbHOr0 TEXHOI'CHHOTO HaBaHTa)keHHs Ha TepuTopii [13I1 € Moxyns
TEXHOT€HHOr0 HaBaHTakeHHS (M), SKMH BU3HAYAETHCSA SK CyMa BaroBHX OJIMHUIb BCIX BHIIB
BigxomiB (TBEpAMX, PiIKHX, ra30m0Ji0OHMX) POMHUCIOBUX, CLILCHKOIOCIIOAAPCHKUX 1 KOMYHAIBHMX
00'€KTIB 32 YaCOBMIA MPOMDKOK — 1 piK, BiJIHECEHA JI0 IUIOII aMIHICTpaTHBHOIO paiioHy abo 00JacTi,
B MEXax KO PO3TAINOBAHI I[i 06’ €KTH, IO BUMIPIOOTHCA B THC. T/KM® Ha Pik. 3 ypaxyBaHHSIM
MPHUHIUITY BU3HAYCHHSI M7y HaMu OyJo 3allpOrIOHOBAHO OLIIHUTH PiBEHb TEXHOTCHHOT'O HABAaHTAKCHHS
HA MOBITPSIHUH OaceiiH Ha OCHOBI PO3pPaxyHKY MOJIYJS TEXHOTCHHOT'O0 HaBaHTa)KCHHS Ha MOBITPSIHUN
Gaceits (My;5), Kt BU3HAYAETHCS SIK 00CST BUKHAB 3P B arMocdepHe moBiTps B THC. T/KM Ha piK.

B pe3yibTati MpoBeASHUX AOCITIHKEHb MOYKHA JIHTH TAKUX BUCHOBKIB!

— B Opecpkiii o0yiacTi HaWOLTBIIMN BHECOK Yy 3a0pyIHEHHS aTMOC(EPHOro IOBITPs cepen
CTaIlllOHAPHUX JKEPEN Aal0Th MiAIPUEMCTBA IMPOMKCIOBOCTI, a8 TAKOK BUPOOHMIITBA 1 PO3IOIITICHHS
eNeKTPOeHeprii, ra3y Ta Boau. MaKkcuMallbHH piBeHb HaBaHTaXeHHs cepel MicT Ofiechkoi 00acTi 3a
My 3a3nae M. FOxue. [Ipyre ta Tpere micra 3aiimarote M. Opneca i M. [lopinbebk. [lopiBHSHHS
HaBaHTa)XCHHS Ha IOBITPSHHMI OAceiH B I[UIOMY BiJ BHKHJIB CTAI[lOHAPHHMX Ta MEPECYBHUX JKEpPEN
MOoKa3aJjo, 10 3HaUeHHS Mz BN NEPECYBHUX JDKEPEN B CepeAHbOMY B 4 pasu OuIbIIe, HIX Heh xkKe
MOKA3HHMK YIS CTAI[IOHAPHUX JKEPEd.

— Y MukonaiBchKiii 00J1aCTi 32 BUJAMH €KOHOMIYHOI AiSTIbHOCTI FOJIOBHUMH 3a0pyIHIOBaYaMHU
€ MIANPUEMCTBA TEIUIOCHEPTeTHKH 1 IPOMMCIOBOCTI. MakcuMaibHi 00csiru BUKuAiB 3P Bix
CTalllOHAPHUX JDKEPENT BiA3HAYAIOTHCA Y M. MukosaiB. MakcumanbHi 3HaUeHHS M75 BII3HAYAIOThCS Y
M. MukonaiB, miHiMaibHi — y M. FOxHoykpaincek. 3a mepiox 2012 — 2016 pp. Big3HaudaeThes
3MEHIIICHHS Mj;; d4epe3 3MeEHIIEHHS KUIbKOCTI BUKMIAIB 3P Bim mnepecyBHHX kepen. Jns
MuxkonaiBchbkoi 001acTi 3HaYCHHS M5 Bi IEPECYBHHUX JDKEPEN B cepeHboMY B 2 — 2,5 pasu Oublie,
HDXK IIeH e IMOKa3HUK IS CTal[lOHAPHUX JDKEpEl.

— VY XepcoHChKiil 0071acTi 32 BUIAMH €KOHOMIUHOT JiSUTbHOCTI HaWOUIbIIA KiIbKICTh BHKHIIB
XapakTepHa Ui MiAOPUEMCTB 10 BUPOOHWIITBY 1 TIOCTAYaHHIO eJEKTpOeHeprii, mepepodHol
MPOMHCIIOBOCT] 1 TPAHCIIOPTHOI ramy3i. MakcuMalibHe HABaHTA)KCHHS Bi3BHAYAETHCS Yy M. XEpPCOH,
MiHiManpae — y M. HoBa Kaxoska. [lopiBasHO 3 iHmmmu perionamu I13I1 y XepcoHcbkiit obmacti
Bi3HAYCHO 30UIBIICHHS HaBaHTAKEHHS Ha TOBITPAHUN OaceliH BiJ CTAI[lOHAPHHUX JDKEpen
3a0bpynHenHs y 2012 — 2016 pp. Bin nepecyBHUX Ikepen 3a0pyAHEHHS BiJI3HAYA€THCS 3MEHIICHHS
My depe3 3MeHIIeHHS KilbkocTi BUKHIIB 3P, i B mepiry depry, aBrorpancnopty. st XepcoHChKOi
obnacti 3HaueHHs1 My 3a paxyHOK IMEpecyBHUX JDKEpeNn Ha MOPSJIOK MEepPEeBHIIYE el Ke TTOKa3HHK
JUTS CTaI[lOHAPHUX JIXKEpell.
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— IlopiBHsuibHUH aHai3 BUKMAIB 3P Bij cramioHapHMX JDKEpeNl Ta BIAMOBIAHI 3HAYCHHS
nmokasHuka Mpp nis perioniB II3I1 mokasye, mo MakcMMallbHI OOCSTH BHKHIIB 3a BECh IEpiof
Bim3HavaroThcss B Opmechkiit obmacti. [pyre micie mocimae MukosiaiBcbka 00acTh. MaKcHMasIbHI
3HaYeHHs Mpp BiAmoOBiAHO Big3HauatoThes B Omechbkih i MukomaiBepkiii obmactsax (puc. 1).
MakcuManbHi 00csard BUKHAIB 3P Bij mepecyBHMX JpKepel 1 3HaueHHS My BiA3HAYalOTHCS B
Opnecekiit obmacri (puc. 2).

Puc. 1. Po3mozin Moxysist TEXHOT€HHOTO HABaHTA)KSHHS! Ha MOBITPSIHUN OaceiiH perioHiB
ITiBHiuHO-3axigHoro [IpudyopHoMOp’ s Bif cranioHapHuX JuKepen (Ha npukian 2013 p.).

)‘st:qu - TABRIICEK]

SO

Puc. 2. Po3mozin Moxysist TEXHOT€HHOTO HABaHTa)KSHHSI Ha MOBITPSIHUN OaceiiH perioHiB
[TiBHiuHO-3axigHOro [IpyopHOMOp' g BiZ MEPECYBHUX JUKEPEL.

OTpuMaHi pe3yJbTaTH € OCHOBOI JJIs MOAAJIBIINOI PO3POOKH MPUPOIOOXOPOHHUX 3aXOMIB Ta
mporpaM 3 METOI0 3MECHIICHHS TEXHOTCHHOrO0 BIUIMBY Ha atMmocdepHe mositps perionis [13I1.
lonorny yBary opranam Jlep:kaBHOI ekosIoriuHoi iHcmekiii, JlernapTaMeHTIB €KOJIOTIi Ta IPUPOIHUX
pecypciB  oOyiacTeil Clij MPUIAUTATH PO3pOOIi JIEBMX 3aXOMIB MO0 3MCHIICHHS BIUIMBY
aBTOMOO1JILHOTO TPAHCIIOPTY.
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M. B. PYJIA (YKPATHA, JIbBIB)
MOJIEJTIOBAHHSI EKOJIOTTYHOI' O BILIMBY KOHCOPLIIMHUX EKOTOHIB
3AXMCHOI'O THITY 3A JJOIIOMOI'OI0 KOMIAPTMEHTHOI'O AHAJII3Y

Hayionanvnuu ynieepcumem «/Ivsiscoxa Ilonimexnika»
79000, 6ys. Cmenana banoepu, 12, Jlveie, Ykpaina; marichkarmv@gmail.com

It was installed that consortium ecotones of protective type are natural discrete structural units
of plant cover, which have specific properties. The research of the consortium ecotones of the
protective type with the help of the compartmental analysis are proposed, while the methods of the
protection of consortium ecotones of the protective type with respect to the number of black-
collimated cells are retained, yepepy chepgy, from the choice of optimisation methods. The system of
cybercrime and cybercrushes reveals the kind of blu-cough in the system of modest and conventional
cybercrushes, which, in turn, makes it difficult to kill the body of the creature.

CTBOpeHHS MiHIMAJIBHOT MOJIENI ISl KOHCOPIiHHUX ekoToHiB 3axucHoro Tumy (KE3T) — takoi,
IO arperye B HEBEIMKOMY YHCII 3MIHHHMX IH(GOpPMAIII0 MPO 3aXUCHI HACAHKCHHS 1 MiATAEThCS
YHCENbHO-aHAITHYHOMY JIOCHI/DKEHHIO € aKTyaJlbHUM Ta BaXKJIMBHM 3aBJAHHSIM B yMOBax
AHTPOIOTeHHOI TpaHchopMallii HABKOIHUIIHBOTO IPUPOAHOTO cepenoBuia 3 6oky 3amizauii. KE3T —
MPUPOIHI JUCKPETHI CTPYKTYPHI OJMHMII POCIMHHOIO MOKPUBY, SIKI MalOTh CHEHM(IUHI BIACTHBOCTI,
a caMe, 3JaTHICTh 3aXHINATH HABKOJHIIHE MPUPOIHE CEPEJOBHILE BiJ IMIyMY, IIKIJJUBUX PEUOBHH
TOWIO, & 3ATI3HUYHY KOJII0 — BiJ| CHITY, BITpY, [ii IHIIUX MPUPOAHO-KIIMATHYHUX (QakTopiB. OmHIM 3
MiZXOIB, IO Peai3yroTh L0 KOHIICMII0, € KoMmmapTMeHTanbhuii aHami3. KE3T po3ouBaerbes Ha
OJIOKH, 110 MICTATH TICBHI 3aack PEYOBMHHM 1 €HEPrii Ta 34aTHI 3/1iCHIOBATH OOMIH Ta IEPEHECCHHS
He Iuiie MK co0oto, ane W 3 HaBKOJNMIIHBOIO TNpHpojor. Ha ocHoBi OGionmoriynoi ingopmarrii
3aJIal0ThCS MIBUAKOCTI 0OMIiHY, a TAKOXK MIBUIKOCTI BXiTHUX 1 BUXIIHUX MOTOKIB. Mojenb, SIKy MU
OTPUMYEMO HA3UBAETHCSI KOMITAPTMEHTHOIO, & OJIOKH — KOMITAPTMEHTAMHU.

[epeBara Takoro mizXoay IoJsirae B TOMY, IO, MO-TIEPIIE, HEMAE MOTPEOU PeTeNnbHO 30UpaTn
JaHl MPO B3aEMOJII0 COTEHb a00 Tucsd BUAIB, 1m0 Memkatorh y KE3T, a mo-apyre, AociiaHUK
BIJIHOCHO BUTbHHMU y BHOOpI 3MIHHHX 1 mpeaMery oOMiHy (3amicTh OioMacH MOXKHA OI[IHIOBATH
KOHIICHTpPAIlil0 OYy/b-SIKOr0 BaKJIIMBOTO JJIS YKUBUX OPraHi3MiB XiMIYHOI PEYOBHMHHU, B TOMY YHCII
MOJIFOTAHTIB Ta CEIUMEHTIB).

Crynine keposanocri KE3T 3a m10moOMOror CuCrevu OJ1O0KiB-KOMIBPTMEHTIB 3&1€KUTh, Y
nepmry 4epry, Bia BUOPaHuX KPUTEPIiB ontumizauii. Cucrema KPUTePiiB i CyOKPUTEDITB BUSIBIISIE METY
OYIb-1KOr0 OOKa B CUCTEMiI MOAEIE&H Ta OCHOBHI Crpareriuni KPUTEPii, 4yepes ski JA0CATacThCs
KIHIIEBA META YTIPaBI i HCHKOrO TPOIIECY.

OCO6aMBO 3PYYHO B TPAKTHIN EKOTOridHOr0 MOMETIOBAHHS TPEICTABIAETHCI MOXKIHBICTh
obuncnends SIkobiana CuCrevu PiBHAHL OEMOCEPETHHO 3a ASHUMM JiarpaMaMH, MHHSIOYH Eral
BUMUCYBaHHs CamuX PiBHsIHb. TYT BIJIKPUBAETHCS LUISIX BHBYEHHS | TMOPIBHSAHHA CAMUX JaiarpaMm B
TEPMiIHAX CTIAKOCTI BimMOBIAHUX Marpuib. B YMOBaX HEBM3HAYEHOCTi, sika 4aCrO CynpPOBOMKYE erar
PO3POOKH KOHIENTYATEHOI CXeMH MOIETi, Oz OHa 101arkOBa i HpOpMartist PEICTaBIIAE TIEBHY I1iHHICTb.

KE3T € 3aMKHEHOIO CHCTEMOIO MaTepialbHUX MOTOKIB (Ha MPOTUBATY EHEPreTHYHUM TTOTOKaM).
[epeXonsun 3 OAHOTO MPOAYKTY B IHIIMK Ta 3MIiHIOIOYM ()OPMH CBOT'O CTaHy, MaTepis IUKIIYHO
MUPKYIOE B 1ili cucreMi. Came ToOMy 3arajibHa Maca mMaTtepil He 3MIHIOEThCS, HE3aJISKHO BiJl TOTO M0
BiZIOYBA€THCS HA IUISIXaX 3aII3HUYHOTO TPAHCIIOPTY.

Y cy4acHOMY COI[IaJIbHO-€KOHOMIYHOMY CEPEIOBHUII MaTepiajibHi IMOTOKM 1 IIPOIECH
BiIOYBaIOTHCS 3a JIIHIHHOIO CXeMOr0. AJle, Ha HeCKIHUCHHOMY BiJPi3Ky Yacy martepialiu, 10 IpOHIILIH
4epe3 TeXHochepy, 3aHOBO TIOBEPTAIOTHCS Y HABKOJIHIIHE CEPEIOBUIIE SIK CHPOBUHA.

BuxiaHi mOTOKHM €HEprii MOKYTh OYTH SIK BIAXOJaMHU JOCIIKYBaHOI CHCTEMH, TaK 1 CIyryBaTH
pecypcamu (BXiIHUMH TOTOKaMH) B iHmry cuctemy. Ha Bcix cramisix ¢ynkuionyBanus KE3T mae
Miciie IeBHe 3a0pyAHEHHS, BUKOPUCTOBYIOThCS €HEPTis Ta MaTepialiu.
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O. A. TTIPOCKYPHHH, O.U.KAITAHUHA (YKPAUHA, XAPbKOB)
OCOBEHHOCTH HOPMUPOBAHMSA CBPOCA TEIINIOOEMEHHOM BO/IbI

HIY ,, Vkpaunckuii nayuno-ucciedoeamenbcKuti UHCMumym 3K0a02u4eckux npooniem”
yi. baxynuna, 6, 2. Xapvrkos, Ykpauna, 61166; proskurnin_o@ukr.net

The specific of setting of norms of composition of heat-exchange waters entering waterbody as
waste water is consided. For this category of waste water demands to their composition set as possible
increases to the concentrations of pollutant in the natural water taken away on cooling. The analyses of
waste and natural water are done not regularly, and not simultaneously, therefore possible calculation
increases can be negative. In the article it is suggested to bring in clarification in methodology of
calculation of norms for heat-exchange waters: to conduct the calculation of possible increases of
concentrations only in that case, when the source of water and receiving waters is a same waterbody.

OIIHI/IM N3 BHUIOB CTOYHBIX BOJ SABJISIFOTCA TCHJ’IOO6MCHHHC BOALI — BOJIbI, HCIIOJIb3YEMBIC B
TerI000MEeHHBIX cucTeMax. HopmupoBaHue coctaBa cOpachiBaéMBbIX B BOAOTOK TEIUIOOOMEHHBIX BOJI
IIPpOU3BOJIUTCA Ha OCHOBAaHHUU 061HI/IX MOI0KEHUI BOJOOXPAaHHOI'O 3aKOHOAATCIILCTBA, B YaCTHOCTH,
cr. 35 BomHoro kozmekca YkpauHbl. B ruraHe METOAMKHM YCTAHOBJIEHHUS JOIMYCTUMOTO COJIEPIKAHUS
3arpsI3HSIONIMX BEIIECTB, VISl JAHHOW KaTErOpUM CTOUYHBIX BOJ UMEETCS CBOS CHeHI/I(I)I/IKa. A UMeHHO,
cormacio 1. 2.7 «MHCTpyKnMH TIO0 pa3paboTke mpeaeapHo-monyctuMeix copoco  (TTIC)
3arpsA3HAOnMX BEHICCTB C BO3BPATHBIMU BOJaMH», Tpe60BaHI/IH K COCTaBy TCHJ’IOOGMGHHHX BOI
yCTaHABJIMBAIOTCS B BUJE JONMYCTHMBIX MPHPAIICHUH K KOHIEHTPAILlMsM BEIIECTB B 3a0MpacMoi Ha
OXJIaXKJIEHU € IPUPOJAHON BOJIE.

[IpobGnemotli SBIAETCS TO, YTO aHAIM3bI CTOYHOMN M MPUPOIHOM BOJBI YaCTO JIENAIOTCS HE TOIBKO
HE PEryJsipHO, HO M HE OAHOBPEMEHHO. 1, B CHIly BapbUPYEMOCTH KOHL[EHTPALUI, MOXKET OKa3aThCs,
YTO OOIMYCTHUMOC IIPHUPAILICHUC ABJIACTCA OTPHUATCIBHBIM. 3T0 IIPOUCXOJUT I10 TOU IIpU4InHE, 4YTO
poObI CTOYHOM BOABI Opalich, KOTJa BOa ObLIa OTHOCHTEIBHO YHCTOH, a 3a0HpaeMoil pUpOIHON —
B ICpHUOAbI MOBBIIIEHHON 3arpsA3HCHHOCTH.

HpI/I AOCTAaTOYHBIX MOHUTOPHUHI'OBBIX TaHHBIX BBIXOJ0M U3 HpOGHeMHOﬁ CUTyallul MOXET 6I)ITI)
CXEMa pacdera, onvparomasacsa UCKIYNUTCIbHO Ha PE3YJIbTaThl aHAJIM30B COCTaBa HpHpOZIHOfI BOJBI.
B 3TOM cityyae 1onyCTUMYIO KOHIIEHTPALIMIO CIEAYET paccMaTpyuBaTh U3HAYAIBHO KaK IpUpalieHue K
KOHIICHTpalMsiM B 3a0MpaeMoi Bojie, a B KadecTBe ()OHOBOH KOHIICHTPALMM TPHHSATH BEPXHIOIO
TpaHMIly JOIIYCTUMOI'O HHTEPBAJIa PACCYUTAHHYIO IIyTEM CTaTUCTUYECKOrO aHAIM3a.

Pacuernas hopmysia B 3TOM ciiydae OyAeT ClIeayromas:

C +Q)-[c- ¢, )Jewlkx,)+c, |
o, = S 40 Q)- [0 ©, ool ) CL 10 i hic i elkn)- €,
q

rne ACpyc — MCKOMOE JI0IyCTUMOE IpupalleHue KoHueHTpauus; Cpyx — NpelenbHo I0MycTuMast
xoHuenTpaus (I11K) Bemectsa; C — GpoHOBas KOHIIEHTpaNKs BEIIeCTBa B IpupoaHoi Boxe BO; C,,—
npupoaHas (06e3 aHTPOIOreHHOH cocTaBisomel) GoHOBas KOHLEHTpalus BemecTsa; t, t;, — Bpems
no0eranust BOJBI 10 KOHTPOJIBHOTO CTBOPA COOTBETCTBEHHO OT BBIMYyCKa W (pOHOBOrO cTBOpa; K —
K03 (PUIIMEHT HEKOHCEPBATUBHOCTH BEIIECTBA, XapaKTEPU3YIOIIUH CTENeHb CaMOOYHIIICHUS
MPUPOIHOW BOABI; N — KpPaTHOCTh pa30aBJICHUS CTOYHBIX BOJ BOAOH Bomotroka; Q, q —
COOTBETCTBEHHO Pacxojl BOJOTOKA U TEIJIO0OMEHHOMN BOJIBI.

Takum oOpa3oM, B TOM ciydae, €ClId KauecTBO 3a0HMpaeMoil MPUPOAHON BOIBI HAXOIUTCS B
npeaciiax AOoImyCTHUMbIX HOPM, TO pacCyde€T 110 HpeﬂnaraeMoﬁ CXEME€ HC IMPUBCIACT K OTPULIATCILHOMY
3HaueHuto. Ciydaid, Korja MpUpoOIHas BOJA M3HAYaJIbHO CHJIBLHO 3arps3HeHa, TpeOyeT OTACIbHOIO
paccMOTpEHUs.

Taxke cieayer oOpaTWTh BHHUMaHHME Ha cleayloiiee. B neiictByromei «MHCTpyKIuy...»
TpeOoBanue K yctanosiieHuo 11J]IC B BuIe NpUpaIICHUI OTHOCUTCS KO BCEM TEIIOOOMEHHBIM BOJIaM,
HE 3aBHCHUMO OT TOT'O, OCYHIECTBIISCTCS COPOC B TOT K€ BOAHBIH OOBEKT, U3 KOTOPOro 3abHpasiach
BOJIa, WM B MHOW. Ha B3I aBTOPOB HACTOSAIICH CTaThH, HEOOXOIUMO B METOJMKE pacuera cleiarh
yTOUHEHHUE, corjlacHo koropomy ycranosieHue [1/IC B Bume mpupameHuii mpou3BOAUTCS TOIBKO B
TOM cily4ae, eciid 3a00p ¥ cOpOC BOABI IPOU3BOIUTCS B OAMH U TOT YK€ BOIHBIM OOBEKT.
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H. 1. PUKYCOBA, O. B. HIECTOITAJIOB (YKPATHA, XAPKIB)
BILIUB BIIXO/IIB BYPIHHSI HA®TOI'A30BOI CBEPJJIOBUHU HA TPYHT

Hayionanonuu mexuiunuu ynisepcumem «XapKi6CoKuul NOJIMEXHIYHUL THCIMUMYm
61000, 6yz. Kupnuuosa, 2, Xapxie, Ykpaina; omsroot@Kkpi.kharkov.ua

Factors of influence upon the environment during drilling and fiedd development are
determined. The influence of drilling waste on the soil is reviewed. The ways to prevent liquid drilling
waste from getting into the fertile layer are determined. The up-to-date technologies to neutralize
drilling waste are analyzed. The main types of drilling waste affecting soil in the event of an
emergency arelisted.

Posrnsnatoun npoiiec OypiHHS CBEpUIOBHHH JIIS BUIOOYTKY HA(TH Ta ra3y, MOXKHA BU3HAUNTH,
0 TYMyCOBHHA INap TIPyHTY MOXKe 3a3HaTH BIUMBY. OCHOBHHMM BIUIMB BiIOYBa€ThbCs 13-3a
HABaHTa)XXyBAJIbHOI, TPAHCIIOPTHOI Ta 3eMJICPUITHOT TEXHIKH, 110 BUKOPUCTOBYETHCS TIPU MiATOTOBYHX
Ta OyAiBeTbHO-MOHTAXXHUX poboTax. ParioHanbHe 30epeeHHs POIOYOro apy IPYHTY JTOCATAEThCS
IUIIXOM 3HSATTS Ta CKJIaJyBaHHs HOTo J0 3aKiHYCHHs OypUIIBHUX POOIT B KaraHu, 10 3HAXOAATHCS 110
nepuMerpy OypoBoi IIJIOIIAAKH.

[pu cknamyBaHHi IPYHTY HEOOXIIHO YHUKHYTH 3MIIIyBaHHS MIHEPaJIbHOTO Ta POAIOYOrO MIapy
rpyHriB. [licns 3aBepuieHHs1 OypHILHUX POOIT MPOBOJUTHCS TEXHIYHA Ta OlOJIOTiYHA PEKYIbTHBAILIS.
PexynbpTHBanii MOBHHHI BKIIIOYAaTH HAHECEHHS HA TEPHUTOPIIO IMapy, SKHW 3HIMAaBCs, OpPaHKY Ta
JMCKYBaHHS 3€MJIi, a TaKOX 3aCTOCYBaHHS OpPTaHIYHUX Ta MiHEPAILHUX JIOOPUB 3 TOAAIBIIUM
MOCIBOM TPaB Ta PEKYJIbTHBAIIIEIO.

[Ipu BUHWKHEHHI aBapiifHOI cUTYyaIlil HMOBIpHUN PO3JIHMB BiANPAIbOBAHOTO OYPOBOTO PO3UUHY,
OypOBHX CTIYHMX BOJ Ta pIiIKAX BiAXOMiB ()OHTAHYBaHHS CBEPIOBUHH Ha MAUBIHKY OYypoBOi
TUTOIA/IKKA T4 IPOHUKHEHHSI [IUX BIAXOAIB y Mapu IpyHTY. JiIst 3amo0iranHs bOro peKOMEHIy€eThCs
VKJIAJIaHHS 3a1i300€TOHHUX TUIUT TI0 BCil TepuTOpil OypoBOi 3 yXMiIoM y Oik aMOapiB 3 i30MSIIIHHOI0
HEMPOHUKHOIO TUTIBKOIO.

Ha Tenepimmniii 4ac € HeBUPINIECHOIO TpobieMa MOBHOI HeWTpamizalii pilkux BiIXoaiB OypiHHS.
OnHMM 3 HaWMEPCIEeKTUBHIIIMX METOMIB HeHTpamizalii Takux BIIXOMIB € METOI Koaryisiii Ta
(ITOKYJISIMIT 3 3aCTOCYBAHHAM y SIKOCTI KoaryisHTa cipuanokucioro amoMiniio Aly(SOy)s. Ouninenns
OypOBHX CTIYHHX BOJI 3IIIICHIOETHCS 32 JOIMIOMOTOI0 CTaHIAPTHOTO HAPTOIMPOMHUCIOBOTO 00JIaIHAHHS
abo 13 3aCTOCYBaHHSM CIICI[iaJIi30BAaHUX MOJIYJIBHUX YCTaHOBOK. [IpW OuYMIIEHHI BHKOPHCTOBYIOTH
10 %-Buii pO3YHH KOATYIISHTY.

[Notpeba koaryasiHTY BU3HAYA€ThHCS 32 (OPMYIIOIO:

@=Vpx50 (1)
ne Vp — xinbkicts 10%-Boro po3urHy Cip4aHOKHCIIOTO alFOMIHIIO

Heo6ximuuii 06'em 10%-oro posuuny (Vp) mns oOpoOKkM BH3HAYEHOI BMXiJHOI KiTbKOCTI
OypOBHX CTIYHUX BOJI BUBHAYAETHCS 32 (popMyInoro:

A
Vp — Vo X —— (2)
105
ne Jx — niroua n03a koarymsaty, kr/m® (1+5)

Komno3uiiiro roTyroTh modau3y aMmbapis, MepeMilllyloTh 3 BiIXoaaMu a00 BHOCSTH HEPiOIUIHO
y 1uiaMoBi am0apu mo Mipi iX 3amoBHeHHs. [llmamoBi amOapu HE MOXXYTh IOBHICTIO BHKITFOUHUTH
MOXIIUBICTD MOTPAILISIHHS BIIXO/IB 710 IPYHTY.

Crig BIAMITHTH, IO BHUIIE3a3HA4YCHI (OPMYJIM HE BPaxOBYIOTh CKIIAJ 1 BIACTUBOCTI OYpOBOi
CTIYHOI BOJH, a BIAMOBIIHO MOXYTh BUHUKATH BUIIAJKH, KOJIM a00 KOAryJISHTY JOAA€ThCSA 3a0arato
abo He BHcTadae. Y TEpIIOMY BHIAJKy 1€ MPHU3BOAWTH IO HaJMIPHHX BUTpAT, a y APYroMy IO
3MEHIICHHS e()eKTUBHOCTI OCBITIICHHs. TOMY MEpPCIIEKTUBHIMH MUITXaMH BUPILIEHHS X MPoOieM €
MiBHIICHHS €(EKTUBHOCTI arperaToyTBOPEHHS IMUIIXOM BHUKOPHCTaHHS HayKOBO-OOTPYHTOBaHOI'O
croco0y BBEIICHHS PEarcHTIB.
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'5. H. KOMAPUCTAS, 'B. U. BEHJIIOT, 0. A. IPOCKYPHHUH (YKPAHUHA, KUEB)
OLEHKHU BJIUAHUSA KUZHEHHOI'O HUKJIA TPOAYKTA HA COCTOSIHUE
BOJHBIX OBPBEKTOB ITYTEM PACYETA 3KOJIOI'MYECKOI'O PUCKA

'Hayuonanvnwiii mexnuueckuii yuugepcumem Yxkpaunwl " Kuesckuil noiumexnuueckuti
uncmumym um. Meops Cuxopcroeo™; angel 2nika@gmail.com
ZHﬂ V', Vkpaunckuii nayuno-ucciredosamensbckuii UHCMumym 5K0102u4eckux npoonem”
yi. baxynuna, 6, 2. Xapvrkos, Ykpauna, 61166; proskurnin_o@ukr.net

In accordance with conception of steady development of country domestic enterprises must
inculcate stably functioning, ecologically safe technologies, able to provide producing of products
satisfying to the requirements of international standards. Variety of materials, requires sources and
types of energy, technologies, transporting and utilization the uses of complex estimations of influence
of product at all stages of his life cycle. In addition, it is hecessary to take into account probabilistic
character of influence of negative factors on an environment. A problem can be decided by the
calculation of ecological risk.

B coorBercTBUH € KOHLENIMEN yCTONYMBOIO Pa3BUTHS CTPAHBI OTEUECTBEHHBIC NMPEANPUSITHS
JIOJDKHBI BHEAPSATH CTAOUIBLHO (PYHKIIMOHHMPYIOIIKE, BEICOKOTEXHUYSCKUE, SKOIOIMUECKU 0€30MacHbIe
TEXHOJIOTWH, CIHOCOOHBIE O0ecreurBaTh BBITYCK MNPOAYKINH, YIOBJICTBOPSIOMICH TpeOoBaHHIM
MEXJYHAPOJIHBIX CTaHJAApTOB. TpaJUIMOHHBIE TMOAXOAbl K OLIEHKE BIUSHUA >KU3HEHHOTO IMKJIa
npoaykra (KIIT) Ha okpyxarouryto npupoanyto cpeny (OI1C) Obutn 3a105KeHBI BO BTOPOi MOJIOBUHE
nporuioro Beka. HeiHelHee pasHooOpa3ue MaTepraioB, HICTOYHUKOB U BHJIOB SHEPTUHU, TEXHOJIOTHH,
TPaHCIIOPTUPOBKM M YTHJIM3AIMKA TPeOyeT HCIHOIb30BaHUS KOMIUICKCHBIX OIEHOK BO3JICHCTBHS
MIpoAyKTa Ha BCEX CTAaUAX C€ro XKXHU3HCHHOIO IHKIA. AKTyaJ'II)HOCTI) peICHuA ITOH 3aJa4u
o0yclioBlieHa CTpeMJIeHHeM YKpauHbl TEpeUTH Ha EBPOICHCKYI0 CHUCTEMY CTaHIAPTU3AIMH C
MIPUMCEHCHUEM 3KOJIOTMYCCKOro MCHCPKMCHTA U ayanuTa.

[Ipomecc komruiekcHoro omenuBanust Bcex craauit JXXUIT ma OIIC npencrasnsier coboit
HEpPapXUYECKYI0 CTPYKTYpY, Ha BEpUIMHE KOTOPOM HAXOAUTCS OKOHYATEIbHBIM KOMIIJIEKCHBIN
rokasarens. Ha BTOpoM ypoBHE — MaTEpHAJIBHBIE 3aTPaThl, SHEPTOEMKOCTh U T.1. Ha TperbeM ypoBHE
— HCIIOCPCACTBCHHLBIC (I)aKTopI)I, BJIMAIONIUE OKOHYATCIBHOC 3arpsA3HCHUC. KEDKIII:IfI Hn3 3JICEMEHTOB
HepapXuu XapaKTepU3yeTcsl KONMMYECTBEHHBIM TMokazaTeneM BiausHus Ha OIIC. Ilo 3HadeHuro
KOJIMYECTBCHHOI'O I10Ka3aTeCiid IIPOM3BOAUTCIA 5-0annpHasg KadecTBEHHAs OILICHKaA. HeZIOCTaTKOM
CYIICCTBYIOUICIO II0AXO0Aa IIPpU OTOM MABJIACTCA HCEYUET BCPOATHOCTHOI'O XapaKTepa 3HAUYEHHUH
KOJIMYECTBCHHBIX TOKazaTenell. B wacTHOCTH, 3TO OTHOcHUTCs K mokazaremro BmmstHUS JKIIT Ha
COCTOSIHUE BOAHBIX 00bekTOB (BO) Ha cTaguu mpou3BOACTBA.

Jnst ounenku 3arpsisHenust BO crounbiMu Bomamu (CB) cTanmoOHApHBIX MPOMBIIIICHHBIX
OOBCKTOB B TEYCHHME JTala H3rOTOBJCHHS MPOAYKTa MOXKET OBITh HCIONB30BAH CJICIYIOIINH
I10Ka3aTeiab 3an513HeHI/I$[:

200
SR *"'+—xa
“2m @ ompe, 24 AT, 3

i=1

ne J — unaekc sarpssuenns BO; I1/[C; — npenenbHO- A0y CTHMEIH cOpoc i-ro BemectBa B BO, 1/rogx;

o 200
N — kommdecTBO 3arpsHsionmx BemectB B CB; V — romoBoit pacxom CB, Moz Ciu -

CpemHerooBas KOHIeHTpanus i-ro BemectBa B CB, T/M Ti, Ty — (dakTHUeckas CpeaHeMecsIHas
Temieparypa coorBerctBenno B CB u B BO 3a j-it mecsi, °C.

Kaxnomy nuana3oHy 3Ha4eHHH J COOTBETCTBYET Ka4deCTBEHHBI MOKa3aTelb (OT ATaJOHHOIO
npu J < 1 1o kputndeckoro npu 6 3 J).

C uenpio ydera BepOsTHOCTHOTO (PaKTOpa MOXHO PACCMOTPETh CYTOYHBII aHAIOT BETUYUHBI J C
3aMEHOW CpeTHEeroI0BhIX 3JIEMEHTOB Ha cpeHecyTouHble. U nanee B kauecTBe HKOIOTHYECKOT0 pHUCKa
paccMaTpuBaTh BEPOATHOCTh MEPEX0a BEIMUMHEI | B ClIeAyIONIYIO TpyMITy.

JaHHBIH TIOAX0J 00ECHEUUT Yy4eT BepOATHOCTHOro Qakrtopa npu oneHke sruusHus JKLII Ha
OIIC u, Tem cambiM, obecriednt Golee d(h(HEeKTHBHOE YIpaBIeHHE YKOIOTHIECKON 0€30MaCHOCTHIO.
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T. M. TKAYEHKO, O. C. BOJIOIIKIHA (YKPATHA, KHIB)
POJIb <3EJJEHUX KOHCTPYKIIi» Y 3SMEHIIIEHHI
EKOJIOI'TYHOI'O BIABUTKY YPBOLIEHO3IB

Kuiscokutl nayionanvrutl yHisepcumem 0yo0ieHuymaea i apximexmypu
03037, ITosimpogromcoruui npocnexm, 31, Kuis, Yxpaina; tkachenkoknuba@gmail.com

The modern problem of urbocenoses is associated with an increase of the environmental
footprint, the main indicator of which is the concentration of CO, in the atmosphere. One of the ways
to reduce carbon emissions is to increase biomass through the «green structures». Nowadays, there are
insufficient methods for calculating the accumulation of biomass and sequestration of CO,. In this
connection, new methodological approaches are proposed.

CydacHa mnpoOiieMa ypOOILIEHO3IB IIOB'sA3aHa 31 30UIBIICHHSIM €KOJIOIiYHOrO BiIOMTKY,
OCHOBHUM TIOKaQ3HUKOM SIKOTO € KoHIeHTpamisi piBHIO CO; B atmocdepi. Omuum 3i crocobiB
3HIDKEHHS PIBHS BYIJICHIO € 30UIbIIEHHS OiOMacH 3aBIAKA BBEICHHIO CKOJIOTIYHO O€3MeYHUX
TEXHOJIOT1H — <GelNeHUX KOHCTPYKIiii». BrpoBa/KeHHs IMX TEXHONOTIH OCOOIMBO aKTyaJbHO B
MICISIX 3 YIIUIBHEHOI MiChKOI 3a0yJI0BOO, /16 HEMOJKJIMBO PO30MTH MOBHOIIIHHI 3€jeHi 30HM. Ha
ChOTOJIHI HEJIOCTATHRO METOJMK IO PO3paxyHKy Hakomu4eHHs Oiomacu Ta cekBectpalii Hero CO,. YV
3B’ 13Ky 3 UMM 3alPONOHOBAHO HOB1 METOJMYHI MMiaxoau. BrockoHaneHa MeToIMKa 00 PO3PAXyHKY
OioMacH «3elleHOl MOKPIBJIi» €KCTEHCHBHOIO THITy 3 Ta30HOM 3 paiirpacy macoBuiinHoro — Lolium
perenne.

Jliist po3paxyHKy Giomacu 3a Gopmyioro (1) HeoOXiXHO 3HATH I'yCTHHY p, KT/M, Ta 06’ eM V, M.

m=p-V &)
00’ em OiomacH TpaBM Ha KBaJpaTHHUI METp ra30HY PO3paxoBYBaBcs 3a (hOPMYJIO0

§-b-h-n §-b-h )
106 -10% -10% - A, -10-% 10%- 4,

V=

JlaHi Macu TpaBU y BOJIOTOMY Ta cyxoMmy cTaHi Opanu 3a Masypkinum [1. M.: maca cyxoro ciHa
a00 TpaBH IMOBITPSHO-CYXOr'0 CTaHy, I/M? . Miya = 248,199 r/mM% Maca BUXifHOT BOIOTH B TpaB'sHii
poGi, /M : Myosor. = 656,388 r/M% 3arambHa Maca IPOGH: Mypes, = 904,587 r/M°. ['yCTHHA BOH Poom
npu 20°C = 998,2 /M2 I'yeruna cyxoro apiGHomices (a6o garapHmka) Peyx- CTAHOBUTH NPUOIN3HO
319 kr/m>. 3a BiCYTHICTIO JaHUX JUTA CyXOi TpaBH 6€3 MOBITPSIHMX MOPOXKHKH (a HE HACHITHOTO CiHa)
NPUIMAEMO TYCTHHY CyXOi Macu TpaBH 3a JaHUMH JUTs YarapHUKa.

I'yctuHy %uBOI TpaBH MOYKHA 3HAWTH 3a NPUIYLIEHHSM, L0 OKPEMO I'YCTHMHA CyXOi MAacH Ta
BOJIY y JKUBIH TpaBi Taki k, K 1 BUIlleHaBeAeH1. Toi:

- Mgigg + Mggaore 3

'Eﬂ'}h 'EE hn)

H]
5 MpOEH

3BifICH OL[HIOEMO T'YCTUHY IIPOOHU Prposu

Jnst mofanevX po3paxyHKiB MOTJIMHAHHS BYTJICIIO BHKOPUCTOBYEMO OLTOPYCHKY METOIHMKY
MOTJIMHAHHSA JIIOKCH]Ty BYTJIelio (iromMacoro. Po3paxyHOK JeNOHYBaHHS BYIJICIIO 32 TIEBHUN Mepiof
qacy 3IIHCHIOEThCS 32 (POPMYIIOH0:

C=V-D-BEF, -(1+R)-CF, (5
00’ em nenonyBanHs CO; 3a mepiosl POCTY TPaBH PO3PaXOBYETHCS 3a (POPMYIIOIO:
. Mipotr  Meiga T Mygaam @
-pmﬂEl-! - V T Mg, Mapagme
TpoEn +
Fom, Prome
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D. BARATASHVILI (GEORGIA, BATUMI)
ECOLOGICAL AND GENETIC MONITORING OF THE AGRO-
AND BIODIVERSITY OF THE COASTAL ZONE OF WESTERN GEORGIA

Batumi Shota Rustaveli State University
35/32 Ninoshvili/Rustaveli str., Batumi 6010, Georgia

Georgia is one of the most outstanding countries in the world with its agro- and biodiversity. It
aways surprised the foreign travelers visiting Georgia centuries ago, including the well-known
scientists of flora and fauna.

Scientific technological progress and increased anthropogenic factors have significantly
aggravated the variation of the biocenosesof the Black Sea coast of western Georgia, which was
contributed by the chemical and radioactive contamination of the environment. Marine and automobile
transport make a significant contribution to chemical contamination, and radioactive contamination is
mainly strengthened by the radionuclides (Cs*’, Sr*)caused by Chernoby! catastrophe.

Georgia is a transit country where thousands of lightweight and high-load vehicles are
transported from Turkey, Russia, Armenia, Azerbaijan and other areas that pollute the environment
with toxic pollution and harmful gases.

Studies conducted by us showed that the intensity of accumulating heavy metals (Cu, Zn, Pb, Cd) in
the plant leaves on the territories adjacent to the central highways varies according to the plant species,
variety and the dependence of samplingplace from the highway.A high level of heavy metal absorption
(1,7-6,1 mg/kg) was observed in the tomato varieties of Vardisferi Choportula (Solanum lycopersicum)
leaves (this indicator is 3 to 12 times higher than the permissible concentrations). The following place in
this regard beongs to Kezhera Pkhali (a variety of Kohlrahi), cucumber and beans (a variety of ordinary
beans) 5-5,8 mg/kg.Comparative anadysis of heavy metal accumulation showed that the plants quite
intensively absorb cadmium (Cd) as well. In this case, the amount of cadmium absorbed by them 4 to
22 times exceeds the permitted concentration.

Unlike vegetable crops, woody plantsless intensely absorb heavy metals. They include the
tangerine variety broadleaved Unshiu (Citrus reticulata), Japanese Cryptomeria (Cryptomeria
japonica), Silver Eucalyptus (Eucalyptus cinereq).

The research methodology of heavy metal accumulation in plants included the sampling at
differentdistances (10-200 m) away from the highway. As the results of the research show, there is no
subgtantial difference towards copper, lead and cadmium according to this criterion.Asfor the Zinc (Zn), its
maximum volume was observed in samples taken by theimmediate vicinity of the highway (10 m).

Over the years, we have learned the general frequency and range of natural mutations in citrus
and tea plant at the level of cell and chromosomes. Studies have shown that in 1980 the level of
natural mutations of tea plant chromosomes varied from varieties and ecological zones within the
limitsof 1,5+ 0.4 — 25 £ 0,5%, and in citruses (variety Lemon Meyer) 1,2+ 0,3 -1,4 + 0.4. The
results we obtained in 1990 were more interesting towards the tea plant variety of Colchis. For this
period the level of natural mutations of chromosomes was 2.5 times higher (4,7 = 0,5%) than in 1980.
The trend of decreasing the level of mutations of chromosomes was observed in 2000 and 2010 —
3,8+ 0.3-2,5+% 0.4% (Avtandilashvili, Baratashvili and others, 2004).

For scientific analysis and reasoning of the results obtained, we conducted radiation monitoring of the
research regions to identify the technogenic radionudlides. The results of the monitoring showed that different
numbers of radionuclide Cs’ was found in the coastal zone of the western Georgia. In particular, its content
in plants in 1997-2003 did not exceed 5-100 Bg/kg, and in the soil —from 100 to 700 Bg/kg. Asfor the period
prior to 1990s, the datais completdy different. According to the results of the research in May-June 1986, the
content of Cs™of various origin samples varied from 20 to 20 000Bg/kg (Mosulishvili, Shonia 1994) after
Chernobyl catastrophe. In our opinion, forthe indicated periodthe increase of frequency of the natura
mutation of chromosomes in teaand citrus fruits is associated with Chernobyl disaster.
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0. B. JIIOTA, M. I1. BEUMYK, 1. M. T'YMHUIIbKUM (YKPAIHA, JIbBIB)
MIT'PALISI BA’KKUX METAJIIB BEPTUKAJIBHUM 'PYHTOBUM ITPO®DLIIEM,
HA NPUKJIAII KYIIPYM CYJb®ATY

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexmuika»
79013, 6yn. C.banoepu, 12, Jlvsis, Yrpaina; oksana.lyuta@gmail.com

The problem of pollution of the environment, in particular ground, by heavy metals, has been
analyzed. The main ways of getting heavy metals into the environment were determined. In order to
investigate the migration of heavy metals in soil, experimental researches have been carried out on the
penetration of the cooper sulfatein the vertical sail profile.

3a0pynHEHHS TPYHTOBOTO CEPElIOBHINA 3 KOKHHM POKOM 3pOCTa€, M0 MPHU3BOJUTH 0
BUHUKHEHHS IJIOTO PSy EKOJOTIYHWUX IMPOOJeM, BUPIMICHHS SKHMX BUMAra€ BXKWUBAHHS 3aXOJiB 13
3aro0iraHHs MomnajaHHs 3a0pyJAHUKIB Y HABKONMUIIHE cepenoBuie. OCHOBHY MPOOIeMy CKIaJlaloTh B
OCHOBHOMY KOMITOHEHTH MIHEPaJbHUX [OOPMB, BaKKI METalM, IMECTHIHIX Ta OTPYTOXIMIKaTH,
Ha(TONPOIYKTH TOIIIO.

[NonmamaHHsT Ba)KKUX METANIB y IPYHTH 3IIHCHIOEThCS SIK BHACIIZIOK POOOTH TPOMHCIOBHX
MiAPHEMCTB, TaK 1 32 paXyHOK BHECEHHS MiHepalbHHX JoOpuB. Jl0 MiHEpalbHUX JOOPWUB BaxKi
METaJH MOTPAIUISIOTH 13 CHPOBUHOIO Yepe3 HEIOCKOHAI TEXHOJIOT1YHI apaMeTpH iX BUPOOHHUIITBA. 3
OJIHOro OOKY, BaXKKi METaJI, 30KpeMa Mijib, [IMHK, OOp TOIIO, € HEOOXITHUMU €IEMEHTAMHM JKUBJICHHS
POCIIUH, TIPOTE MPH TEPEBUIIICHH] JOMYCTHUMOT'0 PiBHSI BOHU TIEPETBOPIOIOTHCS HA 3a0pYIHUKH TPYHTY
Ta POCIIMH. 3BAKAIOUW Ha Te, 1[0 BHECCHHS MIHEPaJIbHUX TOOPUB BiOYBAa€ETHCS IMIOPIYHO, Y 103aX, SKI
MEPEBHUIIYIOTh TIOTPeOy pociauH Ha 40%, i3 BpaxyBaHHIM iX BTPAT, TO HAKOIMWYCHHS BAXKKHUX METaIIB
y IPYHTI 1IOpa3 3poCTae.

OnmHuM i3 HaWOLIBII TIOMIMPEHMX BaXXKUX METANIB, IEPEBUIICHHS BMICTYy SKOro OyIllo
3aikcoBaHo y TIpyHTI € wMink. BoHa wMicTuTbcs y MiHepalbHUX JOOpUBAaX, MO HIHPOKO
3aCTOCOBYIOTBCSl Y CUIBCBKOTOCIOJAPCHKill MPaKTUIll, a 30KpeMa y KamiiHWX J00puBax, aMiadHii
ceniTpi, amodociii Toro. Y 1o0prBax MiKpOCIEMEHTH, A0 SKUX BXOIATh BaXKKi METaJIU, MICTATBCS, 5K
MpaBUJIO, Y PyXOMill KUCIIOTOpo3unHHIH (opmi. Ha xapakrep mpodinbHOro iX po3mojily BIUIHBAEe

KOMILIEKC I'PYHTOBUX (haKTOPIB: TPaHyIOMETPUYHMIA CKJIa, KUCIOTHICTh Ta iH.

3 MeTor TMepeBecTd BaXKKi METAIM B MaJOpyXoMmi (OpMH, HA KHCIHX TIPYHTaX HPOBOJSTH
BallHyBaHHS, Ha JYXXHMX — TINCYBaHHSA. 3 II€I0 K METOI0 MOKHA BHKOPHCTOBYBAaTH (hocdopHi Ta
OpraHiyHi 100puBa. YTBOPIOIOUN KOMIUICKCH, BaXKKi METaJId CTAlOTh MEHII PYXOMHMHM 1 B MCHIIHUX
KUTBKOCTSIX HAJXOJSTh JI0 POCTHMH. 3HU3UTH HAJXOKEHHS BAKKHX METANIB Yy POCIMHH MOXHA 1
NUISIXOM BHECEHHS y TPYHT OpPTaHiYHHUX 10HOOOMIHHUX PEYOBMH — IICOJITIB, TPaHyJ IMOJICTHPOINY,
KpEMHIMOpraHiYHMX CHOJYK TOIIO. Y TOM e Yac CWIbHO 3a0pyAHEHI TEpUTOpii CTalTh
HENMPHUAATHAMH JUIS TOJAIBIIOTO CUTLCHKOIOCIIOAaPCHKOTO BUKOPUCTAHHSI, OCKUIBKHA POCIHHU MalOTh
3IATHICTD MOTJIMHATH Ta HAKOIIMYYBaJIM BaXKKi METaJIH, a II¢ B CBOIO Yepry, Hece HeOe3MeKy TSl JKUTTS
Ta 370poB’s Jronedl. Taki TepuTopii HE MOXYTh B IOJANBIIOMY BHKOPHCTOBYBaTHCS IS
CUTbCHKOT OCIIOAPCHKUX I[1JICH 1 BIIBOAATHCSA B OCHOBHOMY IIiJT 3aliCHCHHS.

3 MeTOI0 JOCTi/PKEHHS NPOHUKHEHHS Ba)XKUX METaNliB BEPTUKAIBHUM IPYHTOBHM IpodineM
MPOBOAMIM JIOCTIDKEHHST Ha TMPHUKIAAI KympyM cynbdary. s mocHiKeHHs BUOpaM TMimaHui
IPYHT, SIKM € IMHPOKO momwupeHuM y JIbBiBChKil obOmacti. [lin wac mpoBeneHHsI JOCHiIKEHb Y
eMHICTh BucoTO0 20 CM 3acunany mimaHuii IpyHT. Bonoricts rpyHTy ckiagana 100%. Ha moBepxHto
BHOCWJIM TIEBHY KOHIIEHTpAII0 KynpyM cynbdaTy Ta MPOBOAWIM IEpiONUYHUE Bifbip mpod mo
ruOuHi. [y BU3HAYCHHS HASIBHOCTI KYIIPYM MTPOBOJIAIIN TUTPUMETPUYHHHN aHaii3 BiIiOpaHux mpoo.

Sk cBiqYaTh MPOBEACHI MOCTIIKEHHS, BaXKKI METaIM Jy)Ke IIBUJIKO IMPOHUKAIOTH Y BOJOIOMY
IPYHTOBOMY cepenopuii. Tak 3a 1 100y ekcnepumeHnTty Mminb Oyna 3adikcoBaHa 1O BCid TTTHOWHI
JOCITIZIHOT EMHOCTI.

[IpoBeneni mociimkeHHsT Mirpamii KynpyM cyiab(ary BEpTHKAIbHHUM IPYHTOBHM MpodiieM
MOKAa3yI0Th, IO BaXKKi METAIH, sIKi MONAIOTh Y TPYHTH, IIBUAKO MPOHUKaIOTh BrMO. Lle cipuunnse
MoCTiiiHe 3a0pyJHEHHs] HIDKHIX MIapiB Ta PU3HMK MOMAJaHHs iX y MiJ3€MHI BOJIOHOCHI TOPHU30HTH.
BpaxoByrouu Te, 1110 HAAXOKEHHS BAXKKUX METANIB y IPYHTH € MEPiOTUYHUM, I1€ MOXKE TIPU3BECTHU 10
HEIONpPaBHUX 3MiH Y HABKOJIHUIITHBOMY CEPEIOBHIIL.
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S. 0. VAMBOL, |I. T.BOHDANOV, V.V.VAMBOL, O. M. KONDRATENKO,
Y. O. SUCHIKOVA (UKRAINE, KHARKIV, BERDYANSK)
SELECTION OF OBTAINING METHOD OF CRITERION'SINDIVIDUAL
REGIME VALUES OF ECOLOGICAL SAFETY LEVEL OF POWER
PLANTSWITH ENGINES EXPLOITATION PROCESS

National University Of Civil Defense of Ukraine
61023, Chernishevska str., 94, Kharkiv, Ukraine; sergvambol @gmail.com
Berdyansk Sate Pedagogical University
71100, Schmidt str., 4, Berdyansk, Ukraine,; yo_suchikova@bdpu.org.ua

Known approaches to the integrated criterion assessment of the environmental safety level of
the accident-free exploitation process of power plants equipped with piston internal combustion engi-
nes, in their vast majority, require a single criterion value for the whole selected exploitation model of
such installations, that is, a certain set of their operating modes. However, in assessing the effective-
ness of implementing of measures to increase of the environmental safety level of a worded above pro-
cess, theresulting effect may be unevenly distributed over the field of operating modes of such techni-
cal objects. Therefore, the significant interest of the scientific and technical kind is providing the pos-
sibility of obtaining the values of the selected criteriafor each individual stationary representative ope-
ration mode of the engine, regardliess of the parameters of the chosen model of its operation. The main
problem in this case is obtaining the values of the criteria for the so-called "problem” modes — modes
with zero (i.e. idle modes) and low magnitudes of effective power. For the first ones, some compo-
nents of the criteria take uncertain values 0 and «, for the second ones experimental obtaining of the
set of output data components with acceptable accuracy on test benches without electronic control and
regulation systems is not possible, and the values of the criteria are not informative.

In the study proposes four methods for obtaining the individual regime values of a complex fuel
and ecological criterion and its components, which among the known ones is the most appropriate to
the task of the criterial assessment of the environmental safety level of specified process. The "Non-
zero idling" method, when idle modes are assigned non-zero small values of the engine effective po-
wer which consumed by the power plant to meet their own needs. The method of "Indicator compo-
nents’, when as the initial data used specific indicator indexes of the engine performance. The "Com-
bined" method involves the use of individual regime values of the reduced specific effective mass emi-
ssions of legislative normalized pollutants and middle exploitation values of effective efficiency and a
specific effective mass hourly fuel consumption of the engine. The method of "Excluded idling" invol-
ves the assignment of zero-mode modes of zero or negative values of fuel and ecological efficiency
and non-consideration of idle modes when calculating the middle exploitation value of the criterion.

Carried out the computational comparative study of the first three methods of obtaining the indi-
vidual regimes values of a complex fuel and ecological criterion and its components (the fourth me-
thods is recognized as not corresponding to the purpose of the criterion assessment and was not inves-
tigated).

Theresearch was carried out on the example of power plants equipped with an autotractor diesel
engine 2Ch10.5 /12, which operates on a 13-mode stationary standardized test cycle.

Theanalysis of the results of the calculation study made it possible to conclude that it is unequi-
vocally recommended to apply any of the investigated methods of obtaining the individual regime va-
lues of the selected criterion and its components, while simultaneously discarding othersisimpossible.
Each method has certain advantages and significant drawbacks that are analyzed in the study.

Also, the results of the study allowed to determine the magnitude of the methodical error of all
investigated methods, in function of which they was ranked according to the priority of application. It
was determined that the least magnitude of methodical error is characterized the method of "Indicator
components’, the acceptable magnitude of methodical error is characterized the "Combined" method,
and the "Non-zero idling" method has the greatest magnitude of methodical error.

Ceminap 1 Seminar 1



35

0. M. HATOPHIOK, %0. B. MYJIPAK, °B. T. COBYHK, ‘T. B. MYJIPAK
(***YKPATHA, BIHHHLIS, *MIOJIbILIA, KPAKIB)
METO/H OLIHKH PIBHSI EKOJIOTTYHOI BE3NEKH B ATPOC®EPI YKPATHHI

LY 2KBH3 “ Binnuywka axademis HenepepsHoi oceimu’”
3Kpal<i60bl<a l'ipnuuo-memanypeitina akademis
(AGH, Akademia Gorniczo-Hutnicza) Iorvwa
*Binnuywkuti nayionansnuii azpapruti yrisepcumen; onagornuk@ukr .net

Environmental issues and environmental protection at the present stage of human development
are extremely relevant at global, intergovernmental, national and regional levels. Proclamation of the
territory of Ukraine as a zone of environmental disaster shows not only the degree of pollution of the
environment and the destruction of natural ecosystems, but also the high level of real threat to national
security. Agrosphere is the basis of human life, which depends entirely on the quality of water, soil,
etc., and ultimately on the quality of food. Socio-ecological studies help to understand the causes of
problems and to prevent the negative consequences of environmental problems of the agrosphere
through the provision of environmental safety.

3a susHauenHsM M.®D. Peiimepca (1990), exomoriuna Hebe3meka — 3arpo3a MOTipIIaHHs SKOCTi
MPHUPOJHOTO CEPEJIOBUINA, YPaKEHHS IIO/ICH, MOMyNALid 1 yrpyrnoBaHb >KHBUX Opra-Hi3MmiB, sKa
3yMOBJICHA HAsBHICTIO a00 TOTCHIIIMHOK MOXXJIMBICTIO BHHUKHEHHS IIKIUIMBUX MPHUPOIHUX abo
AHTPOIIOTCHHUX YHMHHUKIB. [Ipupoma — caMojoCTaTHs, caMOperyjibOBaHa, CaMOBIIHOBIOBAJIbHA,
camo3abe3rnedioBajbHa cUcTeMa. | JMIIe aHTPONOreHHWH 4YHHHUK Hece 1 TMOBHY pyHHAILIO.
BincyTHICTh €KONOTIYHOT KyJIbTYPH JIFOJIUHY, PYHHYE CepeloBHIIE 11 BIACHOTO iCHYBaHHS, MiJMiHsE
MPHUPOAHY SKICTh MITYYHOIO UMM HAHOCHTH YIap BIACHOMY 37I0pPOB'I0, & OTXKE 1 SKOCTI BJIACHOTO
KUTTS. YCBiToMiieHHs (He JeKiIapailis) BaKJIMBOCTI €KOJIOriuHOI Oe3meku arpocdepy sik OCHOBHOTO
JDKepenaa JKUTTS JIIoJeH J1a€ MOXJIMBICTh B3a€EMOIOINOBHEHHS 1 TapMOHIMHOrO CIIBICHYBaHHS
MPUPOIHOrO, COIAJILHOTO 1 TEXHOI'CHHOTrO cepeaoBuil. JIJIs OI[IHKM COIiabHO-EKOIOruHOT
KOMITOHEHTH €KOJIOTiuHOi Oe3nmeku arpocdepu MpOBEACHO BUBYCHHS CKIQJHUX CHCTEM, Y SIKHX
(YHKI[IOHAJIBHO TIOEAHAHI MiICHUCTeMHu Oil0THYHOI, a0ioTM4HOi 1 coriayibHOl (opM opraHizarii.
BusHavyanpHUM OpraHizalifHUM 1 PEryJTOPHAM YHHHHKOM B HHX € JIFOACHKE CYCITLIBCTBO TEBHOT
TepuTOpii, Horo mpans ¥ iHTEneKkT. Y 3B’SA3Ky 3 THM, IO CTPYKTYPHHMH KOMIIOHEHTaMH COIIiO-
€KOJION0-€KOHOMIYHOI CHCTEMH € COLIaJIbHUNA, EKOHOMIYHMH 1 €KOJIOriYHMKA OJIOKH, HaMH
BUKOPUCTAHO METONIHU JOCTI/KEHb CYMDKHUX raiy3ed 3HaHb — Oionorii, reorpadii, kaprorpadii,
€KOCHCTEMOJIOrII, JIICO3HABCTBA, arpoEKONIOrii, €KOHOMIKH, COLIOJIOTii, MaTeMaTHKH, CTaTHCTHKH,
MeIaroriky, ICUXOJIOTI, MEIUIIMHU 1 OXOPOHHU 370poB’s, aeMorpadii, erHorpadii, SHEpPreTHKH,
cozororii i iHBaiiponMenTonorii, inpopmaruku, kibepHernku. B CEEC ¢yHKIioHanbsHO neperieTeHi
1 B3aeMOJIif0Th Bei BuaM YnHHUKIB. [IpoBiqaum y ¢pynkuionyBanai CEEC e exkoHoMidHHi OJOK, SIKUit
BijjoOpakae xapakrep i 00CATH pEeUOBHHHO-EHEPTeTHYHOro 00MiHy MiX cycribeTBoM 1 [Ipupomoro,
MDK COILIaJIbHO-€KOHOMIYHMM OJIOKOM 1 HOro HaBKOJIUIIHIM HPUPOIHUM CEPEIOBHIIEM. BakaIuBUMU
MOKa3HUKAaMH Yy il cdepi BUCTYNAOTh KUTBKICTh 1 BUAN MPOMHCIOBUX MiAPHEMCTB, TXHI BUPOOHHUY1
MOTYXXHOCTi, OOCATH 1 aCOPTUMEHT BHIOTOBJICHOI MPOIYKIii, piBeHb 3a0e3ledeHHs HaceleHHs
MICIIEBOKO CHUPOBHUHOIO, 00csaru 1i BBe3eHHs 3 iHmmx CEEC, Buau 1 KiTbKICTh BUPOOHHYUX BIIXOIB,
skl BrBaroTh Ha ctan HIIC 1 310poB’s JIFOMWHM, HAsBHICTh OYMCHHX CIIOPYJ, €HEprozoepiraloaux
TEXHOJIOTH ToImo. I OWIHKKM COIlliajdbHO-CKOJIOrIYHOI KOMIIOHEHTH TaKOX HEOOXimHI JaHi Mpo
HACHYCHICTh 1 CTaH IUIAXIB CHONYYEHHS, PO3BHHEHICTh TPAHCIIOPTHHX 3ac00iB 1 iXHiH BIUTUB Ha
JOBKIJIISI, CUCTEMH 3B'sI3Ky W mommpeHHs iHpopMmanii. Hamu BpaxoBaHi BiIOMOCTI MPO BUPOOHHUYI
BIJTHOCHHH B OKPEMHX Tally3iX CYCITUTBHOI MisUTBHOCTi, 30KpeMa, B CUIbCBKOMY TOCIIOJAPCTBI,
¢iHaHCcOBe 3a0€3MeUCHHS CUTHCHKOTOCIIOIaPCHKOTO0 BUPOOHUIITBA, PYX TPYJIOBUX PECYpPCiB.
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T.V.KOZULIA, M. M.KOZULIA (UKRAINE, KHARKI1V)
ENTROPY-GRAPH MODELS USAGE FOR NATURAL-TECHNOGENIC
OBJECTSWITHIN THE “STATE (SYSTEM —ENVIRONMENT) —
PROCESS - STATE OF THE SYSTEM” STUDY

National technical university “ Kharkiv polytechnic institute”
61002, str. Kirpichova, 2, Kharkiv, Ukraine; mariya.kozulya7@gmail.com

There are no infinite straight lines in nature, so there is invariance at infinite scales number in
nature. According to the fundamental provisions structures formation theory in irreversible processes,
there is necessity appeal to fractal geometry with getting connection between the basic concepts of
chaos and structure, the entropy of different nature systems state quantitative assessment.

In process of development and evolution (new structures sequence) of a complex system by important
factors in maintaining stability and integrity are the salf-organization within the systems internal environment
and their interaction with the environment, the links maintenance that homogenize the system space, not
allowing voltage points cregtion — an entropy explosion, the chaos redlization. The main task for complex
systems synergetic analysis is to identify the main factors a each stage of successve and irreversible
trangition from one systems tate to another with the implementation of a certain internal organization level
and the structural dements connection degree with the predominance of a certain communication type
between them. To identify pre-crisis states, an integrated signaling approach is implemented based on modern
synergetic, multifractal and wave et analysis methods, entropy methods, graphological modds, ec.
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Figure 1 — Schema of system state changes by entropy-informeati on assessment equilibration search: rdation to the object

S12345678 —information, thermodinamical, Bolzman, Gibbs, Shennon, Kolmagorov, Reny-Thales . | ion of al
entropies, waveld entropy implementation of natur.

(defined from the

beginning) macro functions, it is necessary to fully redlize the extremely minimal number of important
functions for system stability informational support. This requires compliance with high activity conditions of
components, sysem dements, sructurd integrity and significant functional flexibility. It is the synergetics of
system object homeostasis is determined by the information entropy balance of internal and externa
environment and thereserve of flexibility constituent dements and stability, which ensures structural integrity
and further maintains the primacy of its macro properties.

Informetive caculation of according to the researched observations data complex object state
according to the entropy assessment of conformity S=- o, (x)/o(x)>Ing; (x)/o(x) alows to objectively
establish the state and events deve opment direction in the interaction " object/system — environment” in using
phenomenological base of knowledge-oriented databases. Rdevanceis determined by the information system

n
complexity | =Ig(M),M =& m , which takesinto account the research object composition, its structureas
i=1
the redlization of natural connections between them. To do this is determined the rdative characteristics of
dateand processes: n=S/1; 6=S,,/1; n+o=1.

Thus, compare of dynamic complex object heterogeneous properties for its complete complex
assessment is made, which condist of this systematic approach given through synonymous concepts —
information by R. Hartley, information complexity, resource, complete system entropy, and —
K. Shannon entropy and synergy (Synergetic component), chaos and order, competition and cooperation.
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M. JI. BAJLTKM (YKPATHA, OJIECA)
OLIHKA PU3HUKIB IPU 3BAJJAHCOBAHOMY NPHUPOJOKOPUCTYBAHHI

OoecvKuii HAYIOHANbHUL eKOHOMIYHULL YHIBEpCUmenm
65012, 6yu. [lpeobpascencora, 8, Odeca, Yrpaina; baldgi @ukr.net

On the basis of theoretical and methodological research in risk and environmental management,
risk assessment is proposed in the balanced use of natural resources through the use of a universal
approach that will enable to identify the overall effects of environmental impact and identify possible
ways of making decisions, taking into the account all the consequences and probabilities of their
occurrence.

AKXTHBI3allis TOCHOAAPCHKOI MiISUIBHOCTI B cdepi MPHUPOJAOKOPHCTYBAaHHS TPHU3BOJUTH 0
pYyLIHUX Oiif 1 moTpedye, 3 00Ky HAyKOBIIIB, K1 PO3TIIAAAI0TH 30aJaHCOBAHE MPUPOIOKOPUCTYBAHHS,
pajvKaIbHUX HAMpAIIOBaHb, a/pKe 3AIHIIAETHCS 11032 YBArO HEBU3HAYCHICTh Ta BHCOKHHA CTYITiHB
PHU3UKY IIpY peaizallii 3a3Ha4eHrX HACTIKIB TocnoaapioBants. HaBiTh B yMoBax peaiizallii IpoeKTiB
30a1aHCOBAHOTO MPUPOAOKOPUCTYBAHHS, IPOOIeMa aHali3y Ta OIIHKKA PU3MKIB HaOyBae 0COOIMBOIO
3Ha4YeHHSI, IO MOB’ I3aHO 3 OE3MOBOPOTHICTIO TO/AIN IPY BUKOPUCTAHHI PUPOITHUX PECYPCiB.

Posrnsnatroun pusuKk sSK KaTeropiro, MOMUIBHO MiJKPECIUTH HOro €KOHOMIYHY, COILIalibHy Ta
€KOJIOTTYHY CYTHICTB, 1[0 MOXYTh SIK OKPEMO, TaK 1 KOMIUIEKCHO BIUIMBATH Ha pe3yNbTaTH i B
MpHUPOAOKOpHCTYBaHHI. [Ipy YoMy TpPOBEICHHS OI[IHKM MOXKE OYyTH 3JIHMCHEHO KITbKICHUMH YH
SKICHUMH MeToJamMH. Hamu TNpONOHYETBCS CTBOPEHHS YHIBEPCAIBHOTO IMiJXOMy 1O OIIIHIOBaHHS
PHU3UKIB B yMOBax 30aJaHCOBAHOTO TMPUPOIOKOPHCTYBAaHHS, IO HATACTh 3MOTY BUSBUTH 3araibHi
HACJIIJIKY BILUTMBY Ha JOBKIJLIA.

Pusuk TicHO TOB'si3aHUIl 3 HEBH3HAYEHICTIO — 31 30UIBIIEHHSAM CTYIMEHS OCTaHHBOI MPO
3aKOHOMIPHOCTI TposiBY TpaHchopMamiiHUX MO 1 30MTKIB Ha JOBKULIS 1 COIiyM, 3pOCTa€
HEJIOCTOBIPHICTh XapaKTEPUCTUK Ta OI[IHKA PU3HMKIB U, BIAMOBIIHO, 3HWKYETHCS OOIPYHTOBAHICTH
MPUAHATHX PIlICHb.

Cucrema pU3HMKIB, 3TiTHO KPHUTEPII0 HEBH3HAUCHOCTI B MPUPONOKOPUCTYBAHHI, MOXe OYyTH
MoJJaHa TAKUM YHHOM:

RERER

R<R, .
R <R

ne R — pusuk Hacranus nonii (HacminkiB); R, — MoxximBuid pusuk; Re — momycrumuii pusuk; Ry —
CEpEeIHIN PIBEHb PU3HKY; Ryax — MAKCUMAaIbHHUIA PU3HK.
Kinbkicua orinka HeBuzHaueHocTi (N) Moxe OyTH BUKOHAHA IIUIIXOM BU3HAYCHHS SHTPOIIIT:

n
o]
N=a RlogR,
i=
ne P; — AMOBIpHICTh HACTAHHS TIOMIIMH.
V3aranpHeHa OI[IHKa PU3UKIB, 110 0a3y€ThCs HA MATEMAaTHYHOMY OUYiKyBaHHI MEBHOI momii (uu
HACITIIKIB) Ta CTYIEHS HEBU3HAYEHOCTI, M€ BUTIIS;

d
R=N(@ [R X,
i=1

ne Xi — po3mip 30UTKIB.

TakuM YMHOM, BHU3HAYEHHS PH3MKIB, SKE CIHPAETHCSI HA METOAM TEOpii HWMOBIPHOCTI, MOXKE
OyTH OoXapaKTepH30BaHO TpbOMa (haKTOpaMu: MOJIIEI0, MOB'I3aHOI0 3 PU3UKOM; HMOBIPHICTIO PH3HUKIB;
CYMOIO, 1110 MIJJIA€ThCSI PU3UKY. Pa3oM 3 THM, aHalli3 i OIlIHKA PU3MKIB JOPEYHO PO3IUIUTH HA TPH
KaTeropii: mpsmi, 3BOpOTHI 1 KputepiaibHi. [Ipyn mboMy KiNTbKiCHa OIIHKAa PHU3HKY 30a1aHCOBAHOTO
MPHUPOJAOKOPHCTYBaHHSI OOYMOBJICHA HEOOXITHICTIO TPUHHATTSA pillleHb NpH BpaxyBaHHI BCIX
MOXIIMBUX HACTIJIKIB Ta HMOBIPHOCTEH 1X HaCTAHHS.
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K. B. BEJIOKOHB, 51. 0. KYPAHOBA (YKPATHA, 3ATTOPIKXK )
AHAJII3 TA OHIHKA PU3UKY UIA 31JO0POB’' 1 HACEJIEHHSA MICTA
3ANIOPIKKSA B 3ABPYIHEHHA ATMOC®EPHOI'O IIOBITPSA
BUKUIAMU ITPOMUCJIOBUX ITIAITPUEMCTB

3anopizvka depoicasHa indicenepua akademis, kagpeopa [IEOIT
69006, np. Cobopruit, 226, 3anopixcocs, Ykpaina, admin@zgia.zp.ua

The article is devoted to the estimation of risk for population health from emissions of the
industrial enterprises of Zaporizhzhya. As part of the stationary source's emissions of industrial
enterprises, there are various chemical compounds, of which the most common are dust, sulfur
compounds, nitrogen oxides, carbon monoxide, phenol, sulfuretted hydrogen, and others. Getting them
into the human body leads to deterioration of health, damage to organs and systems, the emergence of
chronic diseases.

Micro 3amopixksi € OJHAM 3 HAOUIBII TEXHOIOTTYHO PO3BHHEHUX MICT YKpaiHM 13 3HAYHUM
HAyKOBO-TEXHIYHMM 1 BHPOOHMYMM TMoOTeHmiatoM. (OCHOBY MPOMHCIOBOCTI MicTa CKJIaJa€e
MeTaTyprifHUN KOMILIEKC, SIKUH 3aBJja€ BEJIMKOr0 BIUIMBY Ha CTaH aTMOc(hepHOro moBitps. Y ckimajii
BUKHJIB TPUCYTHI Pi3HOMAaHITHI XiMIYHI CIIONYKH, 3 SKHX HaWOUIBII pPO3MOBCIO/KEHUMH € TIWII,
CIIOJIYKH CIpKH, OKCHIIU a30TY, OKCHJ BYIJEI0, (GeHon, cipkoBogeHb Ta iHmm. [lorpamusHHs iX 10
OpraHi3My JIOJUHH PUBOAMTH J0 MOTIPIICHHS 30pOB’ s, YpakKeHHsI OpraHiB Ta CUCTEM, BUHUKHEHHS
XPOHIYHUX 3aXBOPIOBaHb. MeToto poOoTH Oy0 BCTAHOBJICHHSI PIBHIB PU3UKY JJIS 3/I0POB'ST HACEICHHS
BiJ] 3a0pyIHEHHS aTMOC(EPHOTO MOBITPS BUKUJAMH TIPOMUCIIOBHX ITIPUEMCTB M. 3aTIOPIMHOKS.

OrmiHKa pU3UKY JUIsl 3[IOPOB'St HACEIEHHSI IPOBOAMIIACE B paiioHi po3TanryBaHH ITiIPUEMCTB
[NAT <«Banopixcrans», I[IAT «/Ininpocnerncrans», I[IAT <«3anopisbkuii 3aBox  (epOCIUIaBiB»,
ITAT «Vkpaiacekuii rpadit», TIAT «3anopixsoraerpus», [IpAT <Bamopixkoke», TOB «3anopizbkuit
TUTaHO-MarHieBUd KomOiHat». J[Inst nocmipkeHHss Oynu  BuOpani HacrtynHi  Bymmii: DinanbHa,
dynpamentanbha, Ilocagouna, Emekrpumuna, buikina, Onrumictuuna — (CorriamicTnuna),
Mopdrnorcepka, AaMipana YirakoBa, 3pa3koBa, [lepcriekTHBHUIA IPOBYIIOK, [cTopuyHa.

Byno chopmoBaHo mepenik npiopuTETHHX 3a0pyAHIOIYNX pedoBuH. Jlo mepenmiky ysiinuio 9
XIMIYHUX CHOJYK, 3 KX JI0 2 KIacy HeOE3IeKH BIIHOCATHCSA — CIPKOBOJICHB, ()eHOJI, (hopMallbIerTij,
CIpKOBYTJIEIb; 10 3 KJIacy HeOe3MeK: — a30Ty JIOKCH/, aHTipU]] CIpUMCTUH, 3BaXKEeHI peHOBUHH, 10 4
Kjacy HeOe3leKd — BYIJICHI0 OKCHA, amiak. Y CKJIaai MPIOPUTETHHX 3a0pymHIOYMX pedoBuH 1
xiMiYHA peUYOBMHA Ma€ KaHIEPOreHHy Iito. 3a kiacudikamiero MABP ¢hopmanbieria BiTHOCUTBCS 10
IpyNH KaHIEporeHiB 1 kiacy, To0TO HaHOUIbIN HeOC3MeUH1 /IS JIFOIUHU.

PesynbTati po3paxyHKiB iHIHMBIIyadbHOTO KaHIIEPOIC€HHOI'O PH3HKY JUIS 3I0POB'Sl HaCEICHHS
Ha 0cTipKyBanuX Bymunsx 1,15-10*+2,76-10 cigugarts mpo cepemiii piBers pusuKy (IpHiHSTHII
st IpodeciiHUX TPYN 1 HENPUUHATHUM Al HACENCHHS B IJIOMY, XapaKTepHHU Ui OLTBIIOCTI
BEJIMKHX MPOMHUCIOBUX MICT) PU TOCTPOMY BILUTHBI. [TomynsiiiiHuii KaHIIEpOreHHHI PU3KK CKIIaae
OM3bKO 62 MOIAaTKOBMX BHUIAJIKIB OHKO3aXBOPIOBaHb Ha MPOTA3i POKY Ha MOMYISIIIO, SKa Miananae
ITiJ] 04X KOHILIEHTPAIlll PSYOBUHHU.

Pe3ynbratu po3paxyHKiB iHACKCIB HEOC3MMEKH CBIiYaTh PO HAA3BUYAWHO BUCOKHU PIBEHb HpPHU
rOCTPOMY IHTANISIIHHOMY BIUIMBI HA OpPraHU JMXaHHS 10 BCIX BYJIHIAX (MacoBi CKapri, BAHUKHCHHSI
XPOHIYHHX 3aXBOPIOBaHb), Ha ByJ. DyHaaMeHTanbHa, [locagouna, Mopdiorceka iHaekcu HeOe3mekn
Ha OpraHH 30pY 3HAXOMUTHCS HA BUCOKOMY piBHI (iCHYe PU3HK PO3BUTKY HECHIPUATIMBHX €PEKTIB Yy
OLIBIIOT YACTHHU HACENCHHS), IHICKCH HEOEe3MeKn Ha KPOBOHOCHY CHCTEMY, CEpIICBO-CYAUHY
CHCTEMY, LIEHTPAJIbHY HEPBOBY CHUCTEMY, BPOJPKEHI EPEKTH PO3BUTKY 3HAXOMSATHCS Ha CEPEIHHOMY
piBHi (iCHY€ pU3MK PO3BHUTKY IIKITMBUX €PEKTIB y OCOOIUBO YyTIMBUX MIArPYI HACEICHHS).

3HauyeHHsl iHJEKCIB HEOE3MeKH IpH JIOBIYHOMY IHTAISIMIHHOMY BIUIMBI 3HAXOISAThCS Ha
BHCOKOMY pIiBHI y HampaBiieHHi Ha opranu auxaHus HI = 8,5 (MacoBi ckapru, BAHUKHEHHS XPOHIYHUX
3aXBOPIOBAaHb) Ta Ha CepeHBLOMY PIiBHI y HampaBieHi Ha kpoBoHOoCcHY cuctemy HI = 3,35 (icHye pusuk
PO3BUTKY HIKI/UTMBUX e(PEKTIB y OCOOIMBO YyTIMBHX MIArPYIN HaceneHHs (JIFOACH MOXHUIIOro BiKY,
BariTHHX 1 JiTEH)).

AHaNi3yloud BUIICBHKIIAJCHE, Ha MIACTaBl MPOBEACHHUX JOCHIHKCHb HEOOXIIHO MpPOBEICHHS
MPHUPOAOOXOPOHHUX Ta MPOPLIAKTUIHUX 3aXO0/IiB Ha €Tarll yIpaBliHHI PH3UKOM.
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. M. )KEJJTHOBAY (YKPAIHA, XAPKIB)
OLIHKA EKOJIOI'TYHOT O BJIATOIIOJAYYYA YPBAHI3BOBAHUX
TEPUTOPIN (HA ITIPUKJIAAI M. XAPKOBA)

Xapxiscokull HAYIOHATLHUL ABMOMOOLILHO-00PONCHIU YHIBEepCUmem
61002, 6yx. Apocrasa Myopozo, 25, Xapkis, Vrpaina; zhelnovach84@gmail.com

Exonoriune Omarononydust € BakiuBUM (pakTopoM (GYHKIIOHYBaHHS OYAb-SIKOI TEXHOTEHHO
3MIHEHOI TepuTOpii, y TOMy uucii ypOaHi3oBaHOi. BoHO sBjsie CO0OI CTaH EKOCHUCTEMH, SKHIii
XapaKTepU3YETbCsl HOPMaJbHUM BIATBOPEHHSM ii OCHOBHHX JIaHOK. CTOCOBHO €KOJIOTTYHOTO
OJaronoay4ds MICbKUX TEPHTOPiH, TO BH3HAYAJILHUM HMOr0 MOKA3HUKOM JOLUILHO BBa)KAaTH SIKICTh
aTMOC(EPHOrO TMORBITPs, SKE Yy OUIbINIA Mipi 3aJeKHTh BiJ KUIBKOCTI Ta SKOCTI O3CJICHCHHS
ypOaHi30BaHOI TepUTOPii.

Meroro poOOTH € OIiHKa EKOJOTIYHOr0 OJaromonydyds TepuTopii Micta XapkoBa 3a SIKICTIO
aTMoc(epHOTro MOBITPS Ta CTAHOM 3eJIEHUX HACa DKEHb JIOCTIDKYBaHO! ypOaHi30BaHOI TEPUTOPII.

O3eneHEeHHsT MICBKUX TEPUTOPId YKpaiHW 3iHCHIOETHCS 3TITHO BiJIMOBITHOT HOPMATHUBHO-
MpaBoBOi 0a3u., a Kiacu(iKyBaTH 3eleHi 30HU 32 QYHKIIOHAILHUM MTPU3HAYCHHIM MOXHA HACTYITHUM
YHHOM:

— 3araJIbHOT0 KOPUCTYBaHHS — 3arallbHOMICHKI MAPKH KYJIBTYPH 1 BiAMOYMHKY, palOHHI MapKH,
MICBKIi cajii, CaJii )KUTJIOBUX PaiOHIB i MIKpOpalioOHiB, OyIbBApH, JIICONAPKH,;

— 0OMEXKEHOT0 KOPHCTYBaHHS — 3€lleHI HACa/KCHHS Ha KUTJIOBHX TEPUTOPISAX MIKpOPAHOHIB i
JKUTJIOBUX palOHIB, Ha AUISHKAX AMTSYUX CAJKIB, IIKLUI, CIIOPTUBHUX KOMILJICKCIB, 3aK/IaJliB OXOPOHH
3MI0pPOB'Sl, KYIbTYPHO-TIPOCBITHIX, aJMIHICTPATUBHUX Ta IHIIMX YCTaHOB, BY3iB, TEXHIKYMIB,
MIPOMUCIIOBUX MIAMPUEMCTB 1 CKJIaIiB;

— CIIEIIaJIbHOTO MPHU3HAUCHHSI — HACA/DKEHHSI HA MICBKHX BYIHISX 1 MariCTpayisiX, TEPUTOPIi
CaHITapHO-3aXUCHUX 1 BOJIOOXOPOHHHUX 30H, OOTaHIYHI 1 300JI0T1YHI CajH, HACA/DKEHHS Ha TEPUTOPISLX
PO3ILIIAHMKIB, KBITKOBUX FOCIIOAAPCTB, KJIaJA0BHIII TOLIO.

IIpoBenena y poOOTi olliHKa SKOCTI arMocdepHOro TMOBITPS Micta XapkKiB HE J03BOJHIIA
BCTAHOBUTH BUCOKHUH 11 piBEHB, aJKe IOPOKY CIIOCTEPIraroThes IIEPEBUIIICHHS TPAHUYHOJIONTY CTHMHX
KOHIIGHTpAI[ii 32 OCHOBHUMH 3a0pyTHIOIOYMMH PEYOBUHAMH, OKPIM TOTO, CIIOCTEPIracThest
TEHCHIIISA 10 30UIbIICHHS BUKUIIB Bil IEPECYBHHUX JDKEPE 3 OJHOYACHUM 3MEHIICHHIM BUKUIIB BiJ
cTalioHapHUX. AHaNI3 AWHAMIKM 3MiHH iHAEKCY 3a0pyaHeHHs atMocdepu micta XapkiB BKa3ye Ha
3arajbHy TEHCHIIIO II0J[0 HOro 3MEHIIICHHS, ajie¢ He JIHIIHY.

[IpoBeacHuii y poOOTI aHAII3 03EIIEHEHOCTI 3a paliOHaAMHM MiCTa JIO3BOJIMB BCTAHOBHUTH, IO
HaHOUIBII ONTUMAJIBHI MOKA3HHUKH IIIO/I0 IUIOIII 3€JICHUX Haca/pKeHb Ha 1 JIFOAMHY XapaKTepHI JUis
HoBob6aBapcekoro, XonoaHoripcbkoro ta llleBueHKIBCHKOTO paiioHIB MicTa, a HaWripIia CUTyamis y
InnycrpiansHOMy Ta Crnobifckkomy paiioHax.

3arasoM 3eieHi Haca/DKeHHsT y MicTi 3aiiMarorh twiomy Oumbine 15 Tuc. ra. IlokasHuk
o3eneHeHocTi MicTa ckitagae 50,4 % npu Hopmi y 45 %. Ha oxgHoro memkanis micra npunagae 105,6
M? 3eJIeHHX HAaca KeHb MpH HopMi 67 M2, 1le I0CTaTHBO BHCOKI ITOKA3HUKH.

Crin 3ayBa)HTH, IO CHCTEMa O3EICHEHHsSI XapKoBa Ma€e HEBIIMOBIAHICTh MICTY TaKOTro pPiBHS
3a CKJIaJIOM Ta CTPYKTYPOIO. 3MIiHH y BIKOBii CTPYKTYpi HacaJpKEeHb JiepeB OCOOIHMBO Y IICHTPAIbHIN
YacTUHI MiCTa MalOTh KPUTHYHUI XapakTep: cepenniid Bik gaepeB S0—70 pokiB mpu ONTHMaIbHOMY —
40 pokiB. Y onu3sbkiit mepcnektusi (depe3 10-15 pokiB) naHi pakTi npu3BeayTh 10 eeKTy 3HAYHOTO
3MEHIIICHHS KUTBKOCTI JCPEB 1 MOTIPIIEHHIO 0S3MeUYHOCTI HacapKeHb. JIJ1s OKpaIeHHs eKOJIOTYHOT 0
Onmaronoiy4us Micta XapkiB, Ha Hally AYMKY, JOLLUIBHO 3aCTOCOBYBAaTH KOMILIEKC OI10JIOTIYHHUX,
arpoTexHIYHuX, (i310JI0ro-0i0XIMIYHMX Ta OpraHi3allifHMX 3axOMiB IIOAO IiJBUIICHHS SKOCTI Ta
KUJIBKOCTI 3€JIEHUX HACAHKEHb MICTa.

Takum 4MHOM, MOKHA 3pOOUTH BUCHOBOK, III0 HE JUBJISIYMCH Ha JOCTATHHO BHCOKI TIOKA3HUKH
IIO/I0 O3€JIeHEHHsI TepuTopii micta XapkoBa, HE MOXXHAa TOBOPUTH IPO JOCTATHIM piBEHb HOTO
€KOJIOTTYHOr0 OJNaromonyyus 3a SIKICTIO aTMOc(EepHOro TOBITPS Ta CTAaHOM 3e€lICHHX HacaJKEHb
JOCITIDKYBaHOI ypOaHizoBaHol TepuTOopil. OTKe HEOOX1IHO BIPOBAIKYBATH 3aXO0/IH, 1110 MiJIBHUIILYIOTh
CTIMKICTh 1 JJOBFOBIYHICTh 3€JICHUX HAacaJKCHb, 3 OJHOYACHUM 3MCHIICHHSIM BUKHIIB Y aTMOC(eEpHE
MOBITPS MicCTa.
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H. B. BHYKOBA (YKPAIHA, XAPKIB)
OINIHIOBAHHSA IHTEI'PAJIBHOI'O TEXHOTEHHOI'O HABAHTAKEHHSA
NPU ®YHKINIOHYBAHHI ABTOTPAHCIIOPTHUX CUCTEM

Xapxiscokutl HAYIOHATLHUL ABMOMOOLILHO-00PONCHIU YHIBEepCUmem
61002, 6yx. Apocrasa Myopozo, 25, Xapkis, Yrpaina; vnukovanv@ukr.net

OyHKIIOHYBaHHS aBTOTPAHCIIOPTY Ta OB’ I3aHKUX 3 HAX aBTOTPAHCIIOPTHUX CUCTEM 3yMOBIIFOE PSII
npobsieM, MmO iX YMOBHO MOXHa 00 €[HAaTH B KiIbka TPyl (32 OCHOBHMMH HAmpsIMaMH B3a€MOIIl 3
JIOBKUIISIM):  aBTOTPAHCIIOPT — BEJIMKHI CIIOXKUBA4Y TAJIMBA; aBTOTPAHCIIOPT — JDKEPENIo 3a0pyaHEHHS
JIOBKIJIJISI; @BTOTPAHCIIOPT — OJTHE 13 JHKEpPEN IIyMy; aBTOTPAHCIIOPT BUITy4a€e CUIbCHKOTOCIIONAPCHKI Yriyis
T/ NUTSAXH 1 CTAlliOHAPHI CIIOPY/IH; aBTOTPAHCIIOPT € MPHYUHOIO TPABM Ta CMEPTI JIFO/IEH 1 TBAPHUH.

IHIIi HeraTMBHI MPHUKJIAIM BIUTHBY TPAHCIIOPTY HA HABKOJIMILIHE CEPEIOBHIIIE I1€: 3aTOpH (IPOOKH) Ha
JIOporax; TOKCHYH1 3MUBH 3 JIODIT 1 TAPKOBOK, IKi 3a0pY/THIOIOTH 3aacy MpiCHOT BOJIHL.

OmauM 3 CrocoOiB  OTPUMAHHS — XapaKTePUCTHKA aBTOMOOUTBHOI JOPOTH  SIK  JpKeperna
€KOJIeCTPYKTHBHOIO BIUIMBY Ha HAaBKOIMIIHE CEPEIOBUILEC € OIIHKA CTYIEHS IHTerpajJbHOTO TEXHOreHHOTO
HaBaHTKEHHS HA eKOCHCTEMH MPHIOPOKHBOIO TIPOCTOPY NpH (PYHKIIOHYBaHH] aBTOTPAHCIIOPTHUX CHCTEM.

CrymiHb Ail TOpOrd Ha MPHIOPOXKHI €KOCUCTEMH — 00J1aCTh IMOJIAraHb, OOMEKyBaHa KPUTHYHUMHU
kparnkamu. [1i1 KPUTHYHOIO KPArKOK PO3yMIEThCS TOJSMTaHHS CHCTEMH, B SKOMY BIIOYBa€ThCs 1i sKiCHA
nepe0y10Ba 3 TO3UIIN MTOTPEOH JIFOMHH ITifl BITIMBOM JOPOKHBO-TPAHCIIOPTHOI AiSUTBHOCTI.

Ha ocHoBi anamizy MartepiasiiB JOCII/PKEHb BIUIMBY aBTOMOOUTLHHMX JOpIr Ta aBTOMOOLUTHHOTO
TPAHCIIOPTY HA MPUPOJIHE Ta COL[iabHE CEPEIOBUILE TPIIICTIINX JIO JIOPIr TepUTOpiid, BuKOoHAHKX B Pocii Ta
32 KOpJIOHOM, METONIB 1 HOPM MPOSKTYBaHHs, OY/IBHUIITBA, PEKOHCTPYKILi, 3MICTYy 1 PEMOHTY
ABTOMOOUTEHHX JIOPIT, OLIHKY TIOJISITaHHS HABKOJIUIIHBOTO CEPEIOBHIINA, TEPUTOPII, YMOB KHTTS HACEIICHHS
3 ypaxyBaHHSM JIFOYMX HOPMATHBHUX Ta METOAWYHUX JOKYMEHTIB,0yJO OOpaHO JUISl OMIHKK CTYIICHIO
BIUTHBY Oyl 0OpaHi HACTYITHI TOKAa3HHUKH : TPAHCIIOPTHA MICTKICTh Ta KPHTEPii eKOIOrTIHOT OE3MEKH.

TpaHcrOpTHAa MICTKICTh TEPUTOPIi SBIISIE COOOIO 3IATHICTH JaHAmAa(Ty 3a70BONBHATA TPAHCIOPTHI
noTpeOn HaceNeHHs (B IUIOMIAX IS PO3MIIICHHS CTAIliOHApPHUX 1 PYyXOMHX OO'€KTIiB TpaHCIopTy) Oe3
TIOPYIICHHS E€KOJIOTTYHOI PIBHOBArW, BUPAXKAETHCS Y BHUIVISI IMATOMOI TYCTHHH JOPOXHBOI Mepexi i
TpaHCropTHOI iHdpacTpykTypu. PiBeHb aBTOMOOLTI3AI Y perioHi. He MeHII BaXXMBAMU CKITaJOBUMH TIPH
PO3IJISiII IAHOTO TOKAa3HHUKA € TYCTHHA HACEICHHS, TIPH SIKIH Ha TEPUTOPIl JOCATAIOTHCS CIIPUSITIINBI YMOBH
MEIIKaHHsI,30epira€Thcsl  PEMpONyKTHBHA  3[aTHICTh NPUPOAHMX JaHmmadrie, o 3ade3nedye
BIZITBOPIOBAHHS OCHOBHMX CJIEMEHTIB CEpPEIOBMIIA: aTMOC()EPHOr0 KUCHIO, BOIH, TPYHTOBO-POCIMHHOIO
MOKPHBY 1 pIBEHb aBTOMOOLTI3ALIil PErioHy.

Jlpyruii TOKa3HMK,a came KPHUTEpiil eKOIOriyHoi Oe3NeKd MOXKHA TOJUIMTH HA BHKOPHUCTOBYETHCS
JUTSI OLIHKH J1i JIOPOTY Ha HABKOJMIIHE CEPEIOBHUIIIE SIK iHKEHEPHOI criopyiu. Takok TaHuH KpuTepiid Moxe
BHUKOPHUCTOBYBATUCS JUIA TOPIBHSUIBHOI OI[IHKMA 1 BHU3HAYECHHS MOMJIMBOCTI B)KMBaHHs Ti€i a0o0 1HIIION
TEXHOJIOTTYHOI CXeMH 200 MaTepialiB B YKUTTEBOMY LUK JIOPOTH

OIiHIOYM JIiI0 TOPOTrM Ha JOBKULIS HEOOXITHO 3BEPHYTH yBary Ha HAsBHICTh BIAXUJICHHS
MOKA3HHKIB,AKi B CYKYITHOCTI XapaKTepH3YIOTh €KOJIOridHy Oe3reky (HeOe3reKy) aBTOMOOUTBHOI
Joporu. SIKIo 1i 3HaYeHHs B 3a/IaHU TIepiojl Yyacy, MEeHIIEe TPaHUYHO JIOMTYCTUMHUX a00 3HAXOAATHCS
B Meax (OHY, TO €KOJOTidHa Oe3leKa JOPOrH BBAXKAETHCS MPUHHATHOI abo 3abe3nedeHoro. SAkiio
BOHH IEPEBUIYIOTh HOPMATHBHI TPaHUYHO JOMYCTUMi a00 (OHOBI, TO piBEHb EKOJIOTIYHOT Oe3MmeKH
(HeOe3mexn) aBTOMOOLTBHOT TIOPOTH OIIHIOETHCS PO3PAXyHKOBUM METOJIOM.

1Ile 01HOI BaXKJIMBOIO YMOBOIO € BU3HAUEHHS BaroMOCTI ITOKa3HHUKIB i1 aBTOMOOLIBHOI TOpOTH
HA HABKOJIMIIHE CEPEJOBHUINE Ha PI3HUX eranax >KUTTEBOTO IUKIY JOPOT'M MPH OIHII piBHA il
CKOJIOT1YHOi Oe3IeKd, sIKi BCTAHOBJIIOETHCS CKCIEPTHUM IUIIXOM 3 YpaxyBaHHSIM YYTIHBOCTI
OKpPEMHUX KOMIIOHEHTIB HABKOJIHIITHBOTO CEPETOBHIIA JIO JOPOKHBO-TPAHCIIOPTHHX JTii.

OTxe, 3aa4a OIIHIOBAHHS PIBHS IHTErPajbHOIO TEXHOI'CHHOTO HABAHTAKCHHS Ha JOBKIUISA
npu (QYHKI[IOHYBaHHS aBTOTPAHCIIOPTHUX CHUCTEM € aKTyaJbHOK 3aJ]auci0 B YMOBax Cy4YacHOCTi Ta
nmoTpedye 3aCTOCYBaHHS BiIOBIIHUX KPUTEPIIB.
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'A. 10. MACIKEBHY, M. C. MAJIbOBAHHUIA, *M. I1. KOJIOTH.IO,
’B. M. SIPEMUYK, '10. I'. MACIKEBUY (YKPATHA, YEPHIBIII,JIbBIB)
CAHITAPHO-MIKPOBIOJIOTTYHUM CTAH PIYKOBOI MEPEXI
MNOKYTCBKO-BYKOBUHCBKHUX KAPIIAT

1EyK06uHCbKuL7 O0eparcasHull MeOudHUll YHigepcumem
58002, Teampanvua niowa, 2, Yepnisyi, Yrpaina; maskevich.a@gmail.com
ZHaL;iOHaﬂbHuL? yHigepcumem «/Ivgiscbka nonimexuika», eyi. Yopnosona, m. Jlveis
Hayionanonuit npupoonuii napk «Busicnuyvkuii», cum. bepecomem,
Yepuiseyvka ooracme, Buscnuyvkutl pation, Yxpaina

The microbiological parameters of surface water as indicators of the ecological state of the
Pokutsko-Bukovynian Carpathians were studied. A reference for comparison was the watercourses of
the National Nature Park "Vyzhnytsky", where a specific ecosystem had been formed for more than
two decades The possibility of using "biofilters” on the basis of a synthetic carrier "vija' for
purification of natural watercourses and raising the level of ecological safety of mountain ecosystems
has been proved.

B pesynbrari aHTpONOreHHOr'0 BIUIMBY B TIpChKid wacThHI YKpaiHchkux KapmaT 3a ocranHi
POKH TOCTPO IOCTaja 3arpo3a MOPYIICHHS €KOJIOriyHoi Oe3meku periony. OcoOnuMBe 3aHENOKOEHHS
BUKIIMKA€ CTaH PIYKOBOI Mepexi perioHy. Bubip HamiiHMX Ta oOINEpaTHBHUX KPHUTEPIiB OIIHKH
CaHITapHO-CKOJIOTIYHOI0 3HAUEHHS JaHOr0 PErioHy € Jy)KE BaKIUBUM. 3'sICyBajocs, IO OakTepii €
1JIeaTbHUMH 1HJJMKaTOpaMu 3a0pyTHEHHS TIOBEPXHEBUX BOIHUX 00'€KTIB Yepe3 iX MIBHIKY PEaKIlito Ha
3MiHy HaBKoJHIIHBOTO cepenouina (Kavka G. G. & Poetsch E., 2002).

Psn aBTOpiB BKazye Ha JIONUIBHICT, BUBYCHHS CaHITAPHO-MIKPOOIONOTIYHHUX ITOKa3HUKIB B
SIKOCTI 1HJJMKAaTOPIB €KOJIOTYHOr0 CTaHy Ta (JOHOBOT'O MOHITOPHHTY HPHUPONIO-3aMOBITHUX 00’ €KTIB
(Mynpak, 2012; TTatuka, Cumouko, 2013; Pall E. et al., 2013; Catania V. et a., 2017). Meroto gaHoro
JOCITIKEHHS OyJI0 MPOBEICHHS MOPIBHSUILHOTO aHANI3Y CaHITAPHO-MIKpPOOiONOTidHOr0 CTaHy BOAHOT
MEpEeXi 3aloBiMHUX TEPUTOPIH Ta TEPUTOPIH IHTEHCHBHOTO AaHTPONOICHHOTO HaBaHTAXKECHHS
[Nokyrcbko-bykoBuachknx Kapmat, sk mepeaymMOBH €KONIOTidHOi Oe3leKd TipChKOro PerioHy Ta
30epexeHHs BOAHOI eKOCUCTeMH piuku JlyHaro.

Tepuropis AOCHIKEHb BKJIOYAda TpPaAMIIHHI TOCIOAAPCHKI JaHAIIApTH Ta HaI[lOHATbHUN
npupoaauii mapk «BmwkHuipkuid» (HIII). J{ocmimkeHHs MPOBOAMINCS B TEPiOJ JITHHOTO CE30HY
2014 — 2017 poxkis. 3a6ip mpo6 Boau (23—25 °C) nmpoBomuBCs 6€3MOCEPEHBO 10 1 MICIS CIemialbHO
3MOHTOBaHUX «0i0(QUIBTPIB» Ha OCHOBI BOJNIOKHHCTOT'O HOCISL «Bisi» 3 PI3HHX (PYHKIIOHATBHUX 30H
Bomorokie HIIII Ta mpuiernux TEpUTOpid TpagulifHUX TOCIONApChKUX JaHAmadrie. BmicT
HITPATIiB, XJIOPHJIB, OI0JOTiYHE Ta XIMIYHE CIIOKMBAHHS KHUCHIO, PO3UMHEHHH KHCEHB, KOMi-iHJCKC,
3arajibHe MiKpoOHE YMCII0 BU3HAYAJH 3arajbHO MPUHHATHMH METOAAMH.

[IpoBeneni NOCHiIPKEHHsT Jalyd 3MOTY BCTAHOBUTH, IIO Ha BOJOKHHCTUX HOCISIX (OPMYETHCS
cienqupiuHuil  «OlopiNbTp» y BHINIALI INOTYYHO CTBOPEHOI MiKpoeKocucTeMu. B manii
MIKPOEKOCUCTEMI CIIOCTEPIracThCsl OUHWINEHHS BOJIOWM B JBAa CTalM: 3a pPaxyHOK ajcopOmii
OakTepiabHUX OpPTraHi3MiB HA CHHTETHYHOMY HOCII Ha MEepIIOMY eTami Ta TPoQiuHUM JIaHIIoraM Ha
IpyromMy. 3aBIsKd 30aJlaHCOBAHOCTI TaKUX XapyOBHX JIAHIIOTIB Bimamae morpeda B pereHeparii
«010(pLTBTPIB».

OTpuMaHi pe3yNbTaTH I[IOKa3ajaM, [0 34 BEIUYMHOK MIKPOOIOJOTIYHUX IOKa3HUKIB,
MMOBEPXHEBI BOMOTOKM TPAAMIIHHUX TOCIOAAPCHKUX JaHAmAadTiB mocToBipHO mepeBaxaioTh (Td>
3,18 nipu piBui 3naunmocTi p <0,05 ) 6inpmr vHixk Ha 30% BogOTOKM rocroaapchkoi 3ouu HITIT. Takum
YHHOM, JIOTPUMaHHS BUMOT MPHPOJOOXOPOHHOTO PeKUMY Ha 3allOBIHUX TEPUTOPI BIPOIOBK JBOX
JECATHPIY J]aB MO3UTUBHUI EKOJOTTUHHUH eeKT Ui Tipchkoi exocucTeMu. [IpoBeneHi HaMu paHime
nocmimkenns mixreepanan (Masikevych A., et. al., 2016), 1m0 BUKOPHCTAHUI B CXEMi JOCITIKEHD
BOJIOKHHCTHI HOCIH “Bif’ 3JaTHHA aKyMy/lTOBaTH B 3HAYHIA KUIBKOCTI Ha CBOi MOBEpXHi
OakTepianbHi opraHisMu Ta 6e3xpeberHi rigpodiontr. Croro uacy O6yino Bussiaeno (Thompson D.E, et
a., 2006), mo Haiibinpie 3aTpyaHEHHS NMPH BUABIEHHI MATOrEHHHX MIKPOOPTaHi3MiB CTAHOBUTH
He3HauHa KOHIIEHTpallis OakTepiil Ha mepmux eranax iHKyOarii. BukoprcrtaHHs BOJOKHHUCTOTO HOCIS
«BisS» JITA€ MOXIIMBICTh BUPIIIMTH TPOOJIEMY BHSBICHHS MIKPOOPTaHi3MiB, IO 3HAXOIAThCA Yy
BOJIOMMAaX B HE3HAYHIH KUTBKOCTI Ta MPOBOJUTH PAHHIO IarHOCTHKY BOIOIM.
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YU. 1. IURAS, ?A. D. PLIKHTIAK, 'YA. S. KOROBEINYK OVA
(UKRAINE, IVANO-FRANKIVSK)
ISSUE OF WASTE IN THE SYSTEM OF TOURIST DESTINATIONS
ECOLOGICAL SAFETY (CASE STUDY OF IVANO-FRANKIVSK REGION)

Ivano-Frankivsk National Technical University of Oil and Gas', Department of Ecology
and Natural Resources of |vano-Frankivsk Regional Sate Administration?
76019, Karpatskastr., 15, Ivano-Frankivsk, Ukraine; prit@nung.edu.ua

The main directions of the tourism industry influence on the environment were investigated.
The problem of waste management within tourist destinations was highlighted. The indicators of waste
generation within the tourist Ivano-Frankivsk region were analyzed. The necessity of taking into
account the influence of the tourism industry on the environment for the further planning of tourism
development was justified.

Nowadays tourism is a successful industry in the world which has a significant positive
economic and social effect. However, its negative impact on the environment is aimost completey
ignored. According to international experts the share of tourism in the environment degradation is 5-
7%. The rapid uncontrolled development of the tourist industry, development of tourist infrastructure,
increase and uneven distribution of tourist flows in time and space have a negative impact on water
resources, soils, flora and fauna, etc. The balanced development of infrastructure within tourist
destinations is very important, because tourism industry depends on the integrity of the environment
more than other sectors of the economy.

The main directions of ensuring environmental safety in the tourism industry development as a
part of its sustainable development were studied in the works of O. A. Vorobiova, A.P. Holod,
Z.P.Novosad, N. V. Korzh, V. I. Kutsenko, T. L. Myronov, V.V. Sharko, Yu. Zinko, M. Malska,
M. Ivanyk, and others.

The rapid development and mass feature of tourism can lead to negative changes in the
environment within tourist destinations such as inefficient use of energy, generation and inefficient
waste management, inefficient use of water resources and their pollution, negative impacts on flora
and fauna, air pollution, changes of primary landscapes and pollution of soils. Many polluted beaches,
areas with excessive noise, developed erosion, impoverished landscape become unsuitable for
recreation. Therefore, tourism began to destroy the basics of its existence.

Waste management within tourist destinations is the least studied direction of influence among
others. According to the data of the Ministry of Regional Development, Construction and Housing and
Communal Services of Ukraine and lvano-Frankivsk Regional State Administration the amount of
solid municipal waste in the region was constantly changing during 2010-2016 and averaged
200 thousand tons. Taking into account the general drop in production, their periodic increase is
apparently due to the tourism industry activity, which shows a stable growth among other branches of
the economy. It is also confirmed by the indicators of tourist flows in Ivano-Frankivsk region that reached
amost 2,2 million of touristsin 2016. The authors also studied the indicators of waste generation per tourist
in the region. It ranges from 0,7 kg/day/tourist in rura green estates to 3 kg/day/tourist in the
accommodation facilities with a higher category. In addition, as a result of inefficient waste management
theamount of wastethat isto be disposed at the landfills has grown by almost 10 times in the region during
2010-2016 and reached amost 50% of the total generated waste amount. Their amount in specially
engineered landfills constantly increases too, and it has grown by almost 25% since 2010.

Thus, tourism as a branch of economy has nowadays significant negative environmental
impacts. One of the main unstudied and unsolved among them is the issue of accumulation and
management of solid municipal waste, especially in the mountainous Carpathian region and |vano-
Frankivsk region, that are especially vulnerable to anthropogenic impact. That is why there appears the
necessity to consider the tourism industry as a source of environmental pollution in the process of
planning of the tourism industry development in the Carpathian region and in Ivano-Frankivsk region
in particular.
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B. M. BACWIbLKIBCHKHUH (YKPATHA, KHIB)
PO3BUTOK HALIOHAJIbHOT' O 3AKOHOJABCTBA B IIPOLECI
PEAJII3AIIIL CTAJIOT'O PO3BUTKY B YKPAIHI

Hayionanvnuu ynisepcumem «Kueeo-Mozunsancbka akademis»
04655, sy1. Ckosopoou, 2, Kuis, Ykpaina; vasylkivskyi @ukr.net

After the adoption of the Law of Ukraine "On Environmental Impact Assessment” it was
proposed to expand the list of mandatory insurance activities in the Law of Ukraine "On Insurance".
Thiswill provide additional funding for the eimination of the consequences of emergencies.

OmauM 3 kpokiB B peanizamii Crpateriii Yrogu mpo acorjaifiro MK YKpaiHOO Ta
€sponeiicekuM Corozom Bepxoshoro Pamoto Ykpainu B TpaBHi 2017 poky Oymno npuitHATTS 3aKoHYy
VYxpainn «[Ipo oliHKy BIJMBY Ha JOBKULIA». Ha Hamn morusia, mixk 3akoHoMm «[Ipo OIiHKY BIUIUBY
Ha JOBKULIS» 13akoHoM VYkpainum «[Ipo crpaxyBaHHs» € 3BSI30K, SKAH CHOpUsie peaizaiii
Crparerii cTanioro po3BUTKy YKpaiHu.

CrorozHi BianmoBimHO 10 cr. 7 3akoHy Ykpainu «[Ipo crpaxyBaHHS» HaJAEThCs BUUYCPITHUN
nepelik BHIIB AISUIBHOCTI 000B’ I3KOBOT'O CTpaxyBaHHs. SIKIIO MpoaHallizyBaTH mepernik 000B’ s3Ko-
BUX BUJIB CTPaxyBaHHS 3 TOYKH 30pYy BIUIMBY JiSUTBHOCTI HA TMPUPOTHE JAOBKULISA, TO O HAX MOXKHA
BIJTHECTH HACTYIHI MYHKTH CT. 7. 1e m. 8 «MopchbKi mepeBe3eHHs ... sIKi MOXKYTh TPU3BECTH JI0
3a0pyaHEHHSI MOpIiB» .., . 12 «CTpaxyBaHHs 3a sSIACpPHY LIKOAY Oreparopa SAepHOi YCTAHOBKH...»,
.14 «CtpaxyBaHHS Bill MOKEX Ha 00’ €KTaX TOCHOAAPCHKOI MISIBHOCTI...», 1M.15 «CrtpaxyBaHHS
IUBLIBHOI BIAMOBIAaIBHOCTI iIHBECTOPA 32 YTOMOI0 MPH PO3MOALTI MPOAYKILL. ..», 1. 18 «CtpaxyBaHHs
MalHOBMX PH3HKIB TNPH TPOMHCIOBIH po3podii HadTe 1 razy...», m.20 «CtpaxyBaHHS TpH
yruaizanii (BugageHHi) HeOe3meyHuX BIAXOMB ...», M. 28 «CTpaxyBaHHS BJIaCHHKIB cobOak 3a
CIIHCKOM TOpia ...», m. 26 «CTpaxyBaHHS TpU TepeBe3eHHI HEOE3NMeuyHMX BiIXodiB ...», m. 31
«CtpaxyBaHHsl Cy0' €KTIB TYpPHCTHYHOI TisSUILHOCTI 3a IIKOAY TypucTaM ...», 1.33 «CrTpaxyBaHHS
JMHIA enekTpornepenad ...», m. 41 «CrpaxyBaHHS BiJ IIKOAW, SIKY MOXE 3aNOAISTH KOPHCTYBaHHS
MECTUIMIAMH Ta arpoxiMikatamu ...», .42 «CTpaxyBaHHS IiJ 4ac MPOBEJCHHS BHOYXOBUX POOIT
...» Ta 1. 43 «CTpaxyBaHHsS PU3WKIB TiJl Yac MPOMHUCIOBOIO BHJIOOYBAHHS ra3dy 4Yd BYTULIA» .
PosristayBim 1. 2 cratti 3 3akony «[Ipo OImiHKY BIUTMBY Ha JIOBKULISI», MOKHA TIOOAYHTH, IO Cepe
22 BUIB IUTAHOBOI MISUIBHOCTI, SKI MiAMaaalTh X OIIHKY BIUIMBY Ha MoBKULIA, 10 myHKTIB
CHIBMAJAIOTh 3 00OB’SI3KOBUM cTpaxyBaHHsM cT. 7 3akoHy «[Ipo crpaxyBaHHs», a iHmi 12 BuniB
TUTAHOBOI JIISTTBHOCTI 3aJIMIIAIOTHCS 11032 O0OB'SI3KOBUM CTpaxyBaHHSAM. Taka X cHTyamis i 3 m.3
crarti 3 3akony «[Ipo omiHKY BIUTMBY Ha JOBKULI» 1 cT. 7 3akony Ykpainu «[Ipo crpaxyBanHs». 3
13 BuiB IJIAHOBOT MISUTBHOCTI TUIBKK 7 BHIB MiANAJAOTh I1iJ] 000B’ I3KOBE CTPaXyBaHHI.

OTxe, TOBOpSYM TPO CTANUK PO3BUTOK B YKpAiHi i 3aCTOCYBaHHS IPABOBUX MEXaHI3MIB JI0
Horo HaOIM)KEHHS, Ha HAIll MOTJISI, IEPEHECCHHs BUIIB ITUIAHOBOI JMISUIBHOCTI, sKi mepeadadeHi .2
c1.3 3akoHy VYkpainu «[Ipo OIIHKY BIUIMBY Ha JOBKULII» 10 CT. 7 «Bumu 000B’S3KOBOrO
cTpaxyBaHHs» 3akoHy YKpainu «[Ipo cTpaxyBaHHs» J03BOJIUTH 3HAYHO MOKPAIIUTH €KOJIOTIYHY CH-
Tyallifo 3aBJSIKH 30008’ I3aHHIO CY0’ €KTIB MiAIPUEMHHUIBKOI AIsUTBHOCT1 CTpaXyBaTh CBOIO MisUIbHICTh
1 CTaBUTHCS BIJMNOBIJAILHO 10 MOXJIMBUX HETaTUBHMX HACTIAKIB iX JISUTBHOCTI, IKI  MOXYTh
HEraTHBHO BIUIMBATH Ha JOBKULIA 1310poB’ s moneii. KpiM Toro, sSKIo nepesik BUIIB AiSUTBHOCTI, K
MU TIPONOHYEMO, TeperecTd 3 1.2 c¢T.3 3akoHy «[Ipo OIIHKY BIUIMBY» IMOBHICTIO JIO CT. 7/ 3aKOHY
«[Ipo crpaxyBaHHS», TO Tepenik BUAIB AisuibHOCTI 3 1.3 cr.3 3akoHy «[Ipo OIHKY BIUIMBY Ha
JOBKULIS» TeX TOTPIOHO BHectH B cT. 7 3akoHy «[Ipo cTpaxyBaHHS» , alie 3aCTOCOBYBAaTH
000B' I3KOBE CTPaxyBaHHsI JIMILE 10 TUX Cy0 €KTIB MiIIMPUEMHHUIILKOI MISIIBHOCTI, SKi PO3TAIllIOBaHI B
MeKaxX MPHUPOJHO 3aMoBiqHOTO (GoHAY YKpaiHHW, HalpUKIaJ — B MeXaxX TEpUTOpil HaI[lOHAIBHUX
MapKiB.

Taxi 3MiHM B 3aKOHOJIaBCTBI IIPO CTPaxyBaHHS €, HA HAIIl MOTJIS]], TOBHICTIO OOTPYHTOBaHUMH,
00 3pO3yMiJIO, MO MiANMPUEMHUIIbKA MiSJIBHICTH, SKa MIANANA€ IiJ OI[IHKY BIUIUBY Ha JOBKLULIA,
OB’ si3aHa B TEpIIy Yepry 3 MOTEHIIATBHAM 1 PeabHUM BIUTMBOM, MOXIIMBO, — 1 HEraTUBHHM, Ha
HABKOITUIIIHE CepeAOBUIIe 1 Jrojieil. | ToMy cTpaxyBaHHsSI TAKUX BHIIB JISUTBHOCTI 3a0€3MEYHTh, B pasi
HacTaHHS HaJ3BUYAWHOI CUTYyalii, HEOOXIMHUMH KOIITaAMH JUIT TOAOJaHHA 11 HeraTHBHHUX
HACITi/IKIB.
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E. A. JUKYMEJ, B. JI. IOTPEBEHHUK (YKPATHA, JIbBIB)
MPOBJEMM 35EPITAHHA I'YIPOHIB HA TEPUTOPII
PO3A1IVIBCBKOI'O JEP KABHOI'O I'N'PHUYO-XIMIYHOI'O
HIJTITPAEMCTBA «CIPKA» (YKPATHA) TA IX BILJIUB HA JTOBKLLJIA

Hayionanonuu ynieepcumem «/Ivgiscoka nonimexuika»
79013, 6yn. Cm. Banoepu, 12, Jlveis, Ykpaina; vpohreb@gmail.com

The work is based on the identification of storage problems of oil tars, which were illegally
imported from Hungary to the territory of Rozdil State Mining and Chemical Enterprise "Sirka"
(Ukraine). It was detected exceeded norms in samples of soils depending on background indicators,
selected in 2018, by those parameters — nonpolar hydrocarbons (petroleum products) by 18.8 times,
total iron by 6 times, moving forms zinc in 2.6 times, manganese in 2.2 times, lead 8.8 times and
chrome 5.6 times.

Yrumizaiis, nepepoOka 1 3HEMIKOMKEHHS BiAXOMIB 0araTOTOHHAXXHUX BHPOOHHIITB €
BXUIMBUMH TpOOJeMaMu BIANOBIMHUX raimy3edl mnpomwucioBocti. [li mpobimemu HaOyBaloTh
EKOJIOTTYHOI 0 3MICTY JEPKABHOTO PiBHS, KOJIM COTHI TUCAY TOHH BiIXOMIB, 3a0pyTHEHHX TOKCUYHHUMHU
peUOBMHAMH, CKJIalaloTh y BiaBasax. OCOOIMBO BaXKIMBUMHU € BUPIIICHHS MPOOJEM, MOB’ I3aHUX 3
HE3aKOHHUM BBE3CHHSM B YKpaiHy HeOe3MeUHHX BiIXOIB 3 METOIO 1X 30epiraHHs 4u 3aXOpOHEHHS.

Brponosx 2001 — 2002 poki Ha TepuTopito JIbBiBChbKOT 00macTi JlepkaBHUM MiAIPHEMCTBOM
MBC Vkpainn «Cnerncepsic» ta T30B «OCMA-Oiin» 3 Yropmuau Oymno BBezeno 19,898 tuc. T
HEHTpaIi30BaHUX TyAPOHHMX 3ayuIiKiB Ta 3,044 THC. T KOTJIOBMX 3aJIMIIKIB aHTIAPUAY MaJeiHOBOT
KHUCIIOTH, sIKi 3rigHo ba3enschkol KOHBEHIIT HAJIEKaTh 10 HeOe3[eYHNX BiIXO/IB.

Meroro poOOTH € BHSBICHHS MpoOiieM 30epiraHHs TyApPOHIB Ha Teputopii Po3nminbchkkoro
nepxkaBHOro ripHuyo-ximigyaoro mimnpuemcra (AI'XIT) «Cipka» Ta iX BIUIMBY Ha EKOJOTIUHY
Oe3rieKy.

Ha npomucinoBomy maitnanuuky Posnminbcbkoro HAI'XIT «Cipka» wictutbes 17,195 Tmc. T
Moaudikatopa Tuny «MI'», BUTOTOBJIEHOrO 3 HEHTpalli3oBaHUX TYAPOHHHX 3aJMIIKIB Ta KOTJIOBHX
3aJIMIIKIB  aHTIAPUIY MaleiHOBOI KHCJIOTH, HAa HACTYMHHUX TepuTopisx (MpH HE3aJ0BUILHOMY
30epiranHi MoaudikaTopa Ha JaHIM IUIOMIAMI € HpsMa 3arpo3a MonajaHHsA 3a0pyAHEHUX JOIIOBUX
CTOKIB B 03. ['mnOoOKe, 3BiAKM 3 €IHYBaJbHUM KaHAJIOM MOXXJIMBE IMoOMagaHHs B p. JHicTep 3 ycima
HEraTUBHUMHU HACIIJKaAMH, BKIFOUQIOUH TPAHCKOPIOHHI 3a0pY/IHCHHS).

YMOBU 30epiraHHsl IIMX PEUOBMH HE BIIMOBIIAIOTH HOPMaM EKOJIOTIYHOI Oe3NeKH, HasiBHUU
HEraTUBHUH BIUTHB iX HEOE3IMEYHHUX CKIIAJHUKIB Ha 3eMeNlbHI Ta BOAHI MPUPOJHI PECYPCH B MICIIIX iX
30epiranHs, mo cucreMaTHuHo QikcyeThbes Jlepxkexoincnekmnieto Ta CEC.

OxpiM 1poro, 30epiraHHs IMX BIiIXONIB Ha TepHTOpil YKpaiHU € rpyOuM MOpYIICHHS BUMOT
Bazenbcpkoi konBeHii 1 myHkTy 16 [TonmoxkeHHs PO KOHTPOIJIb 32 TPAHCKOPAOHHUMH TIEPEBE3CHH MU
Hebe3MeUYHnuX BIiIXOMIB Ta I1X yTWIi3amicio/BUOalCHHAM, 3aTBEPKEHOr0 IMOoCcTaHoBo Kabinery
MinictpiB Ykpaian Big 13 smmas 2000 p. Nell?0, skumu 3a00poHEHO BBE3eHHS B YKpaiHy
HeOe3MevHuX BiZIXO/IB 3 METOIO iX 30epiranHs Yu 3aXOPOHEHHS.

I'ynponun nexaTh HE MiJ HAKPUTTAM 1 30epiraroTh 0e3 HAIGKHUX YMOB, HE MPOBOAUTHCS
BiJIKauyBaHHs HEOUMINEHHX CTIYHMX BOJ i3 MaiJlaHUYMKa B aKyMyIJIOBaJlbHY €MHICTh, a CTiUHi
3a0pyqHEHI TyApOHAMH BOAM TONaAaloTh B 03epo [1MOOKe, sKEe € CKIQJI0BOI0 YaCTHHOIO
pekpearniiinoi 30HU OaceiiHy piku JlHicTep. CMITTEBHBO3HI aBTOMOOLII, SIKI BHBO3ATH CMITTS Ha
THMYacOBE CMITTE3BAJMING, IAyTh IO JOpPO3i, JI¢ PO3JIMBAIOTHCS CTIUHI BOIU 3 TyIpPOHAMH,
3a0pYAHIOIOTh MICTO, 1[0 HETATUBHO BIUIMBA€ Ha CKOJIOTIYHHUN CTaH Ta 3II0POB’S JIIOJICH.

Y 2018 p. npamiBHHKaMu BiIUTY iHCTPYMEHTAJILHO-TA00pATOPHOrOo KOHTpomto IHcmekii
MPOBENIEHO JTA0OpaTOPHI JOCIHiPKEHHS BiiOpaHuX Mpo0 IPYHTY Ha MiBHIY Bij 30epiraHHs KHCIHX
ryaponie Ha Teputopii Posauibcbkoro JIXIT «Cipka». 3a pe3yiabTaTamu IPOBEICHUX aHAI3IB
BUSIBJICHO TICPEBUIIICHHS HOPM BITHOCHO (DOHY 32 HEMOJISIPHUMH BYTJICBOIHIMHU (HATOIPOIYKTaMH)
B 18,8 pasis, 3amiza 3arampHOro B 6 pasziB, pyxomumu (opMaMy UHKY B 2,6 pas3u, Maprasmio B 2,2
pasu, ceuHIO B 8,8 pasie Ta xpomy B 5,6 pasu.

Otxe, 30epiranns ryapoHiB Ha Tepuropii Pozminbcbkoro JAI'XIT «Cipka» € mopylieHHSIM
3aKOHOJIaBCTBa YKpainu. Pa3oM 3 1mM, 11e HEraTUBHO BILUTMBAE HA JOBKULIS (IPYHT, BOAY) i MOPYIILy€e
EKOJIOT1YHY Oe3IeKy TepUTOpIii.
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L. 1. KOBAJIb, B. JI. IOTPEBEHHUK (YKPAIHA, JIbBIB)
OPTAHI3AIIIA IHTETPOBAHOI CUCTEMH YIIPABJITHHSI
THB JIsA JIbBIBCBKOI OBJIACTI

Hayionanonuu ynieepcumem «/Ivgiscoka nonimexuika»
79013, 6yx. C. Banoepu, 12, Jlvsis, Ykpaina; iralito@i.ua

The systems of control and management of solid waste are not scientifically substantiated in
Ukraine. An integrated approach to the organization of an efficient regional solid waste management
system is proposed. The functions of the system and its components are outlined, which will provide a
systematic approach to the process of its formation. The scheme of the regional system of solid waste
management is offered, which other regions of Ukraine can use.

VY koxxHOMY perioHi Ykpainu, 3okpeMa y JIbBiBChKill 007acTi, MPAKTUYHO BiJICYTHE eeKTHBHE
yIpaBIiHHsa TBepauMu mooyroBuMu Bigxomamu (TIIB), ocKigbKHM He Ma€ Ji€BUX O3HAK CHCTEMHOCTI
Ta KOMIUIEKCHOCTI B OpraHi3allifHUX, eKOHOMIYHHUX Ta COLIaJIbHUX CKIAJ0BUX Y LM AisUTbHOCTI.

Mera poGOTH — IiIX0IHU 10 opraHizailii  iHTerpoBaHoi cucremu ynpasninas TIIB JIbBiBcbKOi
obmacri.

Huni ¢ynkuii cucremu koHTponto 1 yrnpasiiaHsa TTIB y MicTi Ta o6nacHHX palOHHUX IIEHTpax
MOKJIAJICHO Ha  MiCIeBi OpraHM BHUKOHABYOI Biaau (MiChKi, OOJacHi pailoHHI aaMiHicTparii) i
TEpUTOpiaIbHUN OpraH NEHTPAILHOTO OpraHy BUKOHABYOI Bliad — JlepKaBHY €KOJIOTIYHY 1HCIIEKITi0
y JIbBiBChbKiii obOmacti (JEI). OmHak 1 cucTeMa HE Ma€ HAyKOBO OOIPYHTOBAHOTO 3a0e3MeueHHS.
ToMy HEoOXimHOI0 € crmiBmpars i3 HayKOBLSMH [HCTHUTYTYy crayioro po3BUTKY iM. B. HYopHoBona
HamionansHoro yHiBepcutery «JIbBiBChbKa MOMITEXHIKa».

Komrmneke 1ux BilOMCTB TOBHHEH 3a0€3MEUUTH CUCTEMHHUH MifXia Ams mporecy GpopmyBaHHS
eexTuBHOI perioHanbHOi iHTErpoBaHoi cuctemu ynpasiinas TIIB. ABTopamu 3amporoHOBaHO CXeMY
perioHanbHOi cuctemu yrpasminas TTIB.

['oNOBHUM MPUHITUIIOM peaizalii Ii€l CUCTeMH € criBmpans. BoHa OyayeTbes MK MiCBKHMH,
00JIACHUMH palOHHHMMH aJIMIHICTpallisIMK Ta JCPKABHOI EKOJIOTIYHOW IHCHEKIi€r y JIbBIBCHKIM
obmacti — BimmimoM gepkaBHOrO Harmaay (KOHTPONIO) 3a TOBOMKEHHSAM 3 BIAXOAaMH Ta
Hebe3neuHuME XiMivHUMH pedoBuHamu. CriBnpars tTakoxx BuOynoByerbest Mk JIEI ta InctuTyToM
cragoro po3Butky im. B. YopnoBoma HY «JIbBiBchka moJiTeXHiKa», 30KpeMa, Kadeapamu
CKOJIOTiyHOi Oe3NeKku Ta MIPUPOIOOXOPOHHOI MisNIFHOCTI Ta €KoNorii Ta 30aJlaHCOBaHOTO
MPHUPOJAOKOPHCTYBAHHSI.

Koxne i3 1mux BimoMcTB Mae cBoi (yHKIIOHaJbHI 000B’s3ku. Hampukman, mickki paioHHI
aZMiHICcTpaIlii, 371 CHIOIOTh. TIONIYK MIANPUEMCTB 13 300py Ta KyMiBIli BTOPCHPOBWUHU; YKIIaJICHHS
JIOTOBOPIB 3 TaKUMH MiANPHEMCTBaMH; 3a0e3reueHHs OyIUHKIB KOHTEHHEpaMH UIS PO3ALTHBHOTO
300py TIIB; Oe3mocepenniii KOHTPONb 32 BUKOHAHHAM IIbOTO 300py paHOHHUMH KOMYHAIBHUMH
nignpuemcrBamu (KIT); 36ip komTiB 3a mpoaax BToOpcupoBuHH Ta po3mnonin ix no KIT. HeoqminHUM
00O0B’SI3KOM X € TakoX 30ip BiXOAIB SK HEBIIOMOi BTOPCHPOBHUHH Ta CKJIAJAaHHS 1 BEICHHS PEECTPY
MEpBUHHOTO OOMIKy ckiamy Ta kimpkocti TIIB, mo yTBOPIOIOTBCS, 30MPArOTHCS, MEPEBO3SITHCS 1
30epiraroThCs.

OynkmionansauM 0008’ si3kom JIEI y JIbBiBchkili oOnacTi € 30ip cremiamicTaMyd Biaaury
JepyKaBHOTO Harmsiay (KOHTPOIO) 3a TOBOMMKEHHSAM 3 BimXxomaMu Ta HEOE3MEYHHMH XiMIYHHMH
peyoBMHAMH) JaHHWX TIEPBHHHOTO 00Ky CKiaay Ta Kimbkocti TIIB — Big MICBKMX Ta 0OIacCHHX
padOHHUX aJMIHICTpaIlii, a TaKOX aHaJi3 [MX JaHUX Ta PO3POOJICHHS BHMOTI IIOAO MiHIMI3aIlii
yrBopenHst TTIB (Ha piBHI BUpOOHHUIITBA TOBAPIB Ta iX MPOAAKY).

HaykoBi cmiBpoOitHukn I[HcTuTyTy cramoro po3Butky iMm. B. Uopnooma HY «JIbBiBchka
MOJITEXHIKa» BHUKOHYIOTH JOCIHI/DKEHHS Ta HAyKOBi OOIpYHTYBaHHS IOJO MiHIMi3alii yTBOpEHHS
TIIB; po3pobMsIOTh albTepPHATUBHI CHOCOOHM 3aCTOCYBAaHHS BTOPHHHUX pECypcCiB, 30Kpema, TpH
OaraTopa3oBoMy IepepoOJieHHI; po3polisaoTh MeToau nepepooku TIIB, ski He MOXKHA YTHITI3yBaTH,
OKpiM TX 3aXOpPOHEHHS Ha MOJIroHaX.

OTxe, opraHizailisi iHTErpOBaHOI CHCTEMU €(QEKTHBHOTO YIPABIIHHS TBEPIUMHU MOOYTOBUMH
Binxonamu (TIIB) y perioHi € HEOOXiAHOK CKIIAIOBOIO ISl CTAJIOr0 PO3BUTKY JICPIKABH B IILJIOMY.
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R. GRUCA-ROKOSZ, M. CIESLA (POLAND, RZESZOW)
BLACK CARBON CONTENT AND DISTRIBUTION IN SURFACE SEDIMENTS
FROM TEMPERATE-ZONE RESERVOIRS (POLAND)

Rzeszow University of Technology, Al. Powstaricow War szawy 6
35-959 Rzeszow, Poland; renatagr @prz.edu.pl

This paper presents the results of first studies concerning the content of black carbon (BC) in
sediments of three reservoirs located in south-eastern Poland (i.e. Solina, Rzeszéw and Besko).

One of the organic matter (OM) fractions is the so-called inert organic matter. Under criteria
adopted, this is taken to include chemically and biologically inactive substances, including black
carbon (BC). The BC fraction includes, for example, kerogen, charcoal, charred parts of plants, soot,
graphite and ash [ Schmid and Noack, 2000]. Substances included in the composition of BC arisein the
process of pyrolysis and/or incomplete combustion of biomass and fossil fuels [Goldberg, 1985] and
may originate in both natural and anthropogenic sources. They are practically insoluble in water, have
a high content of carbon in the molecules, rigid high-aromatic structures, a small number of polar
substituents and a complicated spatial structure [Haynes, 2005]. In terms of its molecular structure, BC
differs significantly from other OM fractions, because it contains granular, crystalline organic
components with a porous nanoparticular structure [Cornelissen et a., 2005]. BC is ubiquitous in the
atmosphere, ice, soil and sediments, due to the widely dispersed nature of its production, as well as its
stability and indifference in the environment, where it may play an important role in certain key
processes. One of the main problems associated with BC is its ability to absorb light energy and
reduce the albedo of the surface of water, ice and snow, thereby accelerating the melting of glaciers
[Gustafsson et al., 2001. BC is also considered an important carrier of certain kinds of pollution.
Substances belonging to the BC fraction are characterised by complex spatial structure, large surface
area and porosity, all of which allows for substantial sorption on to the surface, as well as penetration
into the interior of the complex spatial structures of various dangerous contaminants, such as PAHS,
PCBs and heavy metals [Pignatdlo, 1998, Allen-King et al., 2002, Cornelissen et al., 2004,
Cornelissen et al., 2005, Lohmann et al., 2005, Koelmans et al., 2006, Lou e al., 2011].

The BC studies made use of the chemical-thermal oxidation method (CTO-375). To this end,
dried sediments were first made subject to removal of carbonates, prior to the combustion of samples
in a muffle furnace supplied with a constant air flow (of about 200 ml/min), for 18 hours at a
temperature of 375°C. Residual carbon was then made subject to the BC determination using a CN
analyser (CN Flash EA 1112, ThermoQuest). Were also determined contents of organic matter (OM),
total organic carbon (TOC) and total nitrogen (TN) for the sediments under analysis.

Sediments deposited in Solina Reservoir were found to be characterised by alow content of BC.
Higher values were only observed in the central and lower parts of that reservoir, where, despite low
contents, BC constituted between about 5 and 10% of TOC. In Rzeszéw and Besko Reservoirs, the BC
content was ten times higher than in Solina Reservoir. Where comparisons with the content of total
organic carbon (TOC) in sediments was concerned, Rzeszéw Reservoir BC was found to constitute
some 9-15%, while in Besko Reservoir the comparable figures were in the range from about 12% to
almost 46%.

Analysing of potential BC sources in the catchments of the above reservoirs made it clear that
the main rivers supplying Solina Reservoir are not the main sources of the BC present in sediments,
with higher BC contents at stations in the Reservoir’s central and lower parts rather reflecting soil
erosion or atmospheric transport of BC from the combustion of fossil fuels and biomass in rural areas
close by.

In turn, Rzesz6w Reservoir, while faced with a wide range of anthropogenic sources, was hot
found to have a high share of BC in TOC, but is rather a reservoir standing out among those studied
for its highest content of organic matter of autochthonous origin.

In Besko Reservair, the content of BC is at a similar level to in Rzeszow Reservoir, yet shares
of TOC accounted for by BC are so high that a significant role in the accumulation of dangerous
organic pollutants in sediments may be played, especially in catchments under the strong influence of
village buildings in which the combustion of coal and biomass probably ensure a status as main and
most significant source of the BC present in reservoir sediments.
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L. M. JUKUTUPEN (YKPATHA, KAIB)
OLIHIOBAHHS EKOJIOTTYHOI CTABLILHOCTI TEPUTOPII
PET'TIOHIB YKPATHA HA OCHOBI JIAHUX 2004-2016 POKIB

Kl im. l2opsa Cikopcbkozo
03056, np. Ilepemocu, 37, Kuis, Vrpaina; |ab.mes@kpi.ua

The assessment is a part of regular analyses of quality and security of lifefor regions of Ukraine
in sustainability context carried out by the World Data Center for Geoinformatics and Sustainable
Development for ten years. The proceedings presents some results of the evaluation of territory’s
environmental stability index 2004-2016 for regions of Ukraine as one of the indicators of
environmental dimension of quality of life.

Hecsathb pokiB Tomy CBITOBUH WEHTp JaHUX 3 TeOiHPOPMATHKH Ta CTalloro PO3BUTKY
(CLO-Ykpaina), sikuii € awieHoM CBITOBOI cucTeMy JaHUX MiXKHAPOJHOT pajy 3 HAYKH, 3a[109aTKyBaB
aHaJli3yBaHHsS CTAJIOTO PO3BUTKY PErioHiB YKpaiHH Ha peryispHiid ocHOBi. JlochmikeHHsT 0a3yroThCs
Ha METOJIOJIOTI1 OIIHIOBaHHS Ta aHaJi3y CTAaJIOr0 PO3BUTKY B PO3Pi3i AKOCTI Ta OE3MEKH KUTTS JHo/IeH,
Jle KOMIIOHEHTa SKOCTI KHTTS JIOJIE iHAEKCY CTalloro PO3BUTKY — II€ KOMIUIEKCHA OIliHKa,
nmoOyioBaHa Ha OCHOBI i€papxiuHOI CHCTEMH IIOKAa3HHUKIB, sKa BigoOpaskae B3a€MO3B’ 530K TPbOX
BHMIpIB CTaJIOTO PO3BUTKY, EKOHOMIYHOTO, EKOJOTTYHOTO i COLiajJbHOr0. 3amporoHOBaHO KaTeropii
MOJITHKH, SKi (OPMYIOTH OIIHKY €KOJNIOTIYHOTO BHMIPY SKOCTI JKUTTS JIOJEH, TOCTaBHTH Y
BIJIMIOBIIHICTh TaKUM HAmpsMaM CTpATEriyHOi YIPaBIiHCHKOI AISUTBHOCTI y cdepi perioHambHOro
po3BUTKY sk «CrTaH JOBKULIS», «EKONOriYHe HaBaHTOXEHHs» 1 «EKONOTiYHE KepyBaHHS».
VY KOMIIOHEHTY Oe3MeKH KHUTTS JIoJel 1HJEKCY CTalloro PO3BUTKY, SKa € KOMIUIEKCHOIO OLIHKOIO
CYyMapHOTO BIUIMB CYKYITHOCTI BUJUICHHUX 3arpo3 Ha CTalMid PO3BUTOK PETiOHIB, 3alpONOHOBAHO
YBECTH TakKi 3arpo3H €KOJIOTIYHOI0 XapakTepy sk «3a0pyaHeHHs HOBKiULI (aTMOc(hepHOro moBiTps i
MOBEPXHEBHUX BOTHHUX 00'€KTIiB)», «BIUIMB Ha 3MiHIOBaHHS KiIiMaTy» 1 «J/{ediluT BOMHUX pecypciB».

3HauYeHHS arperoBaHmuX MOKa3HUKIB €KOJIIOTTYHOTO BUMIpY OTPUMaHO Ha ocHOBI 11 iHaMKaTOpIB,
SK1 OXOILTIOI0TH 19 mapameTpiB BUMipy. 30kpema Kateropist nomiTHKH «CTaH JOBKULIS» OXOILIIOE TaKi
iHIuKkaTopu gk «AtMmocdepHe MOBITPs», «3eMenbHi pecypcw», «lIpupomHo-zanoBigauil GoHI» i
«Panionoriuanii cran Tepuropii Ta ximiuHa HeOesneka». OTpuMaHHS 3HAYCHb IIapameTpiB
€KOJIOTTYHOTO BUMIPY SIKOCTI KHTTS JIFOJIeH BUMarae 30upaHHs i Bepu(ikyBaHHS OJM3BKO I’ ATACCATH
HAOOpIB JaHUX PEriOHaIBLHOTO PiBHS, sKI HUHI HakonmdeHo it 2004-2016 pokis.

Jnst OIIHKKM CTaHy 3eMENbHUX PECypCiB pPErioHiB YKpaiHW BUKOPHCTAHO 3arajibHOBKHUBAHUN
iHaeke (KoedillieHT) eKOoNIOTiYHOi CTaOLTbHOCTI TepuTOpii. 3 METOK BH3HAYCHHS Ii€l eKOIOriuHOi
XapaKTePUCTUKU 3eMENTbHUAX YTiJlb Y PpErioHaAJIbHOMY pO3pi3i BpaxoBaHO OKpPEeMi BHIH YTilb,
BHUOKpEMIICHHS SKHX 00yMoBieHO (opmamu 3BiTHOCTI Minnpupoau ta JlepKreokagacrpy, 3a TaKHX
KOe(iIliEHTIB eKojoriunoi cradinmbHocTi: punis — 0,14, Garatopiuni ciisrocnHacamkenns — 0,42,
nepenoru — 0,70, cinoxari — 0,62, macopuma — 0,68, micu Ta iHmi micoBkpurti ruromi — 1,00,
3a0ynoBani 3emiti — 0,00, Tepuropii, 1110 MOKpUTI OBepxHeBUMH Bogamu — 0,79, BiIkpuTi 3a00104eHI
semuti — 0,79, Binkputi HezabomoueHi 3emti — 0,11.

HesminHUMU JTifiepamMu PEHTHHTY 3a 3HaYCHHAMH iHIUKaTOpy «3emenbHi pecypen» (I grs) 3a
nanumu 2004-2016 pokis € 3akapnarcbka (1 mictie 3 | rsos=0,738, | rs16=0,736), IBano-DOpankiBChKa
(2 MiCHe 3 ILRSO4:016361 ||_R516=0,626) 1 PiBHeHCBHKa (3 MiCIIe 3 ILRSO4=016061 ILR516:0,604) obnacri.
AyTcaiiiepaMu pEHTHHTY 31 3HAYCHHSIMHU I rsl [0,278, 0,282] 3a mammmu 2004-2016 pokiB €
Huinpornerposcbka, [onerpka, KipoBorpanckka, MukonaiBcbka i 3amopi3bka o0jacti. HaiGinbine
SHIDKEHHS 3HAUCHHS 1HIEKCY eKOJIOTiYHOoI cTabiIbHOCTI TepuTopii mokaszamu micto Kuie (I rs0s=0,543,
lLrs16=0,519) Ta IBaHO-®dpaHKiBcbka 00JacTh. [03UTHBHY IHHAMIKY MiATPUMYBAHHS 1 PO3BHUTKY
3eMEJIbHUX PECYpPCiB JEMOHCTPYIOTh MEHIIE TPeTHHM perioHiB (3okpema, Cymchka i UepHiBelbka
0061acti), aje I «IOKPaIIeHHs € HE3HAYHUMH B a0COMIOTHHX 3HadeHHsX iHaercy (Dl rs4.16<0,003).
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0.VOVK, V. VOYTSEKHOVSKA, A. SYMAK, V. PASHKEVYCH
(UKRAINE, LVIV)
ZERO WASTE - THE ALTERNATIVE CHOICE FOR WASTE
MANAGEMENT IN REGIONAL DEVELOPMENT

Lviv Polytechnic National University
79013, S Bandery tr., 12, Lviv, Ukraine; olena.b.vovk@Ilpnu.ua

Based, one of the main tasks of today's world is to ensure that countries build on the momentum
created by the UN Summit on Sustainable Development and commit themselves to adapting their
needs to global environmental requirements. The main problems of urban sustainability can be seen
globally on continents, regions, countries and human settlements etc. The stability of the cities of each
country is possible only in the context of the sustainable devel opment of the entire human civilization.

It is estimated that by 2030 70% of the world's population will live in cities with global
emissions (landfills, greenhouse gases, etc.). Therefore, the problem of reducing waste and reducing
air pollution is an important eement in the study of environmental sustainability. It is necessary to
strive for the mines to disappear in the next few years, and all the waste was processed and extracted
in favour.

Every day alarge city produces about 8 thousand tons of household waste. Each year it is about
2 million tons of solid household waste. Most of them (about 60%) can be converted into pure energy.
For example, it is possible to provide eectricity for a home that will be produced during waste
processing: 2 million tons of solid household waste, it can reach 150 MW — enough to provide work in
most of the buildings of alarge city

In Ukraine, last year, was sign the law "On Waste", which, from January 1, 2018, which obliges
to sort the rubbishes by type of materials, and also to divide it into suitable for reuse, for disposal and
dangerous.

However, despite growing attention to environmental protection and waste reduction, the
environmental situation in the country remains rather complicated.

The garbage collection and recycling system in Ukraine has practically not been updated during
the last 70 years. In most cases, garbage is hidden on special landfills. The collection of filtrate and
landfill gas is not carried out, which creates a significant environmental hazard for the surrounding
area. In addition, in Ukraine there is an unacceptably low level of recycling of "solid household
waste" (CHW).

Thus, during the last three years, only 575 settlements have implemented separate garbage
collection, have built one waste incinerator and three incinerators.

For comparison: in Sweden, about 99% of all solid waste is recycled.

The system of organized recycling, introduced since the end of the twentieth century in
developed countries, is gradually beginning to be implemented in our country. To achieve its goals,
this system must meet the requirements of economic, environmental and social efficiency.

The mechanism for the formation of organized recycling, among other things, involves the
cregtion of an interactive information system based on modern information technologies, which, in
particular, will ensure the detection and elimination of unauthorized rubbish dumps on the basis of
messages from citizens, public organizations, and in the future — automatic monitoring of autonomous
technical means, which will allow evaluate the efficiency of waste recycling from the standpoint of
different types of efficiency.

For evaluation of the phenomenon of accumulation of solid waste and monitoring this
phenomenon could use certain indicators (criteria), that peculiar signs of change towards
improvement. In other words, the criterion must measure achievements, reflect changes caused by the
investigated process or phenomenon.

This research is the basic approach, according to which the methods of quantitative analysis use
the definition of the relationship between the reduction of air pollution and space in connection with
the decrease in its negative impact on the inhabitants of the region. As a result, it turns out that the
results of these two indicators and population densities in a particular area determine the priority of
reducing pollution and, as a consequence, the introduction of regional eco-investments.
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B. M. CKPOBAJIA, O. 1. KACIIPYK (YKPAIHA, JIbBIB)
EKOJIOT'TYHI 3AKOHOMIPHOCTI JIICOBOI POCJIMHHOCTI
YKPAIHCBKOI'O PO3TOYYSA

Hayionanonuu nicomexniunuti ynisepcumem Ykpainu
79057, yn. I'enepana Yynpunxu, 103, JIvsis, Yrpaina; nltu@ukr.net

The typological scheme of forest vegeation of Ukrainian Roztochya can be represented as a
quadrangle in the center of which are coenosis of Querco roboris-Pinetum, and in corners. 1) Cladonio-
Pingtum; 2) Ledo-Sphagnetum magdlanici; 3) Sphagno squarrcsi-Alnetum; 4) Dentario glandul osae-
Fagetum, Tilio cordatae-Carpinegtum betuli. Typological scheme reflects the ecological peculiarities of forest
vegetation depending on fertility and soil moisture.

CydacHa J1icOBa POCIUHHICTh YKpaiHChKOro Po3Touds 3HAYHOI MIpOI0 IIpeacTaBiIeHa
aHTPOIOTEHHO TEPETBOPEHNMHU YTPYHOBAHHAMU. IX (OPMYBaHHS 3a/IEKUTh Bijl CTyHEHs TOPYLIEHOCTI
IPYHTOBOT'O MOKPUBY, PEKpeaIiiiHOl qurpecii, pi3HOMaHITHUX BUJIB aHTPOIIOTEHHOT'O BIUIHBY.

Exonoriuni 3aKOHOMIpHOCTI JIiCOBOT POCIMHHOCTI YKpaiHChbKOro Po3Touusi BUBYANH ILISXOM
THUII3aIii eKOTOMIB Ha OCHOBI (DITOIHAMKAIIIMHOI OI[IHKKM EKOJOriYHHUX PSKUMIB 3a JEB’sAThMa
napaMmerpaMu: T — TepMidHU#E pexkuM, KN — KOHTHHEHTaBHICTh KiiMaTy, Om — omOpokiimat, Cr —
kpioknimar, Hd — Bomoricts TpyHTy, Tr — BMIicT coneit, RC — kucnotHicts rpyHTy, Nt — MiHepanbHHi
a30T, L.C — pekuM OCBITICHOCTI, OajIH.

[MommpenHs: XBOMHUX JICiB i3 qoMiHyBaHHsAM Pinus sylvestris B Ykpaincekomy Pozroudi
OB’ sI3aHe 13 HASBHICTIO BIAKJIAJiB BOJHO-JIbOJOBUKOBOIO MOXO/MKEHHsA. JludepeHiiamis cOCHOBUX
miciB oOyMmoBiieHa oporpadiyHHMHU (pakTopamH, TIHOWHOI 3alATaHHS TPYHTOBHX BOH. Y Mipy
301UIbIICHHS BOJIOTOCTI TPYHTY TYT MOJKHA BHIUTUTH Takuii ekosoro-irorenornunuii ps: Cladonio-
Pinetum, Festuco ovinae-Pinetum — L eucobryo-Pinetum, Peucedano-Pinetum — Malinio (caeruleae)
-Pinetum, Vaccinio uliginosi-Betuletum pubescentis — Vaccinio uliginosi-Pinetlum — Ledo-
Sphagnetum magellanici. Acomianis  Cladonio-Pingtum Tpamuisietbcss B OMroTpohHUX CyXUX
MICIIE3POCTaHHAX 3 TJHMOOKUM 3aisiraHHAM rpyHTOBHX Boa. Cupi Oopu Molinio-Pinetum 3aiimaroTsb
3HMKEHI TUISHKY B JIOJIMHAX PiK 3 OIIHUMU MIIIAaHUMH TPYHTAMH 1 BUCOKHM pPiBHEM T'PYHTOBHX BOJI.
Acorriaris Vaccinio uliginosi-Pinglum o6’ eanye 3aboodeHi COCHOBI JIeCH i3 3HAYHHUM BKPHTTAM
caraoBux MoxiB. Taki I[eHO3HM YacTO YTBOPIOIOTHCS Ha Micii 6omotHOT acomiarii L edo-Sphagnhetum
magellanici. B ymoBax cupux cyOopiB (GopMyrThcs MyxHAcToOepe3oBi Jicu acomiarii Vaccinio
uliginosi-Betuletum pubescentis.

Y Oaratux MICIE3POCTAHHIX UYITKO MOYKHA BHIUIMUTH €KOJIOro-(piTOIEHOTUYHHN Psil
4opHOBLIBX0BUX JiciB: Stellario nemorum-Alnetum glutinosae — Fraxino-Alnetum — Ribeso nigri-
Alnetum — Sphagno sguarrosi-Alnetum. Ribeso nigri-Alnetum ¢gopMyeThest B MOHMKEHUX MICIIX 13
MOCTIHOIO 3a00JIOUEHICTIO 1 CTAaOKUM TOBEPXHEBHUM CTOKOM. [3 3MEHIIEHHSM POJIOYOCTI TPYHTY
3MIHIOETHCS YarapHUKOBMMH 3apocTsAMH BepOHska Salicetum pentandro-cinereae. Sphagho squarrosi-
Alnetum — ozxHa i3 HAWOLIBII MOMIMPEHUX ACOINIAIlii 3aIIaBHUX JIICIB Y MUHYJIOMY 110 MPOBEICHHS
OCYIIyBaJIbHUX POOIT.

JlicoBi HacamKeHHs CBIXKOI 1 BOTOroi rpaboBux OyYMH 4acTO HaleKaTh 0 acoriamii Dentario
glandulosae-Fagetum. Ha 6iguux TpyHTax IS acoliallis IepexoAWTh B 3MimraHi IeHo3sn Querco
roboris-Pinetum a6o Luzulo pilosae-Fagetum. ®itoreno3u Querco roboris-Pinetum dopmyrothes Ha
MiI30JMCTHX CYIINAHUX TPYHTaX HEBHCOKOI pojrouocti. Yrpynoanus Luzulo pilosae-Fagetum
3aliMaloTh €KOTOMM HIKHIX 1 CepelHiX YaCTHH CXHJIIB MiBHIYHOI €KCIO3MIII] 3 KHCIMMHU IpyHTaMu. B
YMOBaX CBDKOTO CYrpylly Ha CXHJaX IIBJICHHOI €KCIO3HIii TPaIUIFOTECS TepMOoQiIbHI TiOpoBH
acorianii Potentillo albae-Quercetum. Bix tumosux 3Mirranux JiciB acoiarnii Querco roboris-Pinetum
TepModinbHa Ii0poBa BiAPI3HSAEThCS TIPIIMMH yMOBaMHU 3BOJIOKeHHs, a Bim Tilio cordatae-
Carpinetum betuli — 611b1I0F0 OCBITIICHICTIO B MiTHAMETOBOMY IIPOCTOPI.

Tumonoriuny cxeMmy JIicOBOI pPOCIMHHOCTI YKpaiHchbkoro Po3rouust crpomieHo MokHA
NPEICTaBUTH Y BUTJISII YOTUPUKYTHHKA, B IICHTPI SKOTO PO3TaIlOBaHi yrpymnoBanHs Querco roboris-
Pinetum, a B8 xyrax: 1) Cladonio-Pinetum; 2) Ledo-Sphagnetum magellanici; 3) Sphagno squarrosi-
Alnetum, Salicetum pentandro-cinereae; 4) Dentario glandulosae-Fagetum, Tilio cordatae-Carpinetum
betuli. Tumnonoriuna cxema BimoOpaka€ eKOJIOTIUHI 3aKOHOMIPHOCTI (OpPMyBaHHS JiCOBOT
POCIIMHHOCTI 3aJIEKHO BiJI POIIOYOCTI Ta BOJIOTOCTI TPYHTY.
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THE POSSIBILITY OF MISCANTHUS X GIGANTEUS GROWING AS
A BIOFUEL CROP ON CONTAMINATED MILITARY SITES

!Lviv Polytechnic National University
79013, Stepan Bandera str., 12, Lviv, Ukraineg;
pavio.y.shapoval @l pnu.ua
2Jan Evangelista Purkyne University
Moskevska 54, Usti nad Labem, 400 96, Czech Republic
%I nstitute of Bioenergy Crops and Sugar Best,
03141, Klinichna str., 25, Kyiv, Ukraine

In order to establish the possibility of Miscanthus x Giganteus growing as a biofuel crop on
contaminated military sites and for its phytoremediation we initiated investigations on the territory of
former military unit located in the city of Dolyna, Ivano-Frankivsk region (Ukraine). For this purpose,
480 rhizomes of the miscanthus were planted on three experimental sites with a total area of 268 n.
For the analysis of soil contamination 50 soil samples were selected from all experimental sites at
depths up to 15 cm. The quality of biomass was checked by determination of ash content after burning
of roots, stems and leaves of Miscanthus x Giganteus and content of pollutants in the ash. All samples
of soil and biomass were prepared for the analysis in accordance to EPA 6200.

Phytoremediation is a proven technique for recovery of contaminated soils. The approach was
born from the observation that plants possess physiological properties useful for environmental
remediation. Phytoremediation is inexpensive and ecologically friendly, effective for large areas with
moderate concentrations of contaminants and it has a good potential for cleaning brown-fields and
contaminated sites. A growing number of research projects are examining the union of two processes,
i.e. phytoremediation with synchronized production of biofuel crops. The main reason is the
possibility of restoring marginal land to agricultural food crop use and fulfilling the growing demand
for biomass as an alternative energy source. Second generation biofuel crops are becoming favored
because they are not in competition with main agricultural food crop production.

According to the results of X-ray fluorescence analysis of soil samples (ElvaxX Light SDD,
“Elvatech”), the tolerance value was exceeded for 13 elements, some of which belong to different
classes of danger: Zn, Pb, As —first class of danger; Co, Ni, Mo, Cu, Cr — second class of danger; V,
Mn, Sr — third class of danger. Also, were established a slight excess of Ti and Fe. In that reason the
total pollution index Z. was calculated for the analyzed samples which is defined as an additive sum of
exceeding coefficients of elements concentrations over the tolerance value, and Z. was equal 19.61,
which means that in terms of contamination state and impact to the environment and human health in
accordance with standard the soil was classified as “ dlightly dangerous”.

The X-ray fluorescence analysis of ashes samples of biomass (roots, stems and leaves) also
showed the presence of determined in soil samples elements, but in a smaller amount. To determine
the intensity of absorption of macro- and trace elements by plants, their Biological Accumulation
Cosfficients (BAC) were also calculated. The BAC is an empirical indicator, which is a measure of the
redistribution of pollutants between the plant organism and the soil, is determined as the ratio of the
content of metals in the plant to their content in the sail. It's valuefor Ti, V, Cr, Fe, Co, Ni, Asand Pb
didn’t exceed the value of 0.05 in all biomass samples. But for Mnin stems and leaves, Zn in stems, Sr
and Mo in leaves the value of BAC were close to 2.0, which indicates a high level of biological
absorption by that parts of plants due to the large concentration of mobile forms of these elements. The
ash content of roots, stems and |eaves biomass samples was 5.0, 4.4 and 7.1 %, respectively.

The productivity of biomass was calculated, based on the results of plants height measurements,
their number and mass. Calculated output energy varied from 2.7 to 4.5 GJha at it combustion.

Acknowledgements: This research is conducted under the NATO Science for Peace and
Security Programme G4687.
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Railway transport plays an important role in the economic development of Ukraine. It is the
leader of freight transportation. But, on the other hand, the railway influence on the environment
includes the following negative aspects: ingredient, biological, biocenotic, parametrical and aesthetic
pollution. Railway transport is regarded as a source of such dangerous pollutants as heavy metals and
polycyclic aromatic hydrocarbons. The investigation data of the railway haul soils indicate the
significant levels of HM contamination, which proves the necessity of developing and implementing
the methods of mitigating the railway influence on the environment.

The railway transport influence on the environment includes different types of pollution.
Changing the landscape, creating an artificial ballast prism, power lines are considered to be the
aesthetic pollution. But this pollution type is impossible to avoid. The parametric one involves the
negative influence of noise, vibration, electromagnetic waves and artificial light on both humans and
animals. The biological pollution (bacteriological, viral and fungal) occurs as a consequence of the
passenger traffic. In addition, railway transport contributes to the introduction of alien and invasive
plant species, which leads to a change in authentic phytocenoses, which in turn can cause animals and
humans poisoning due to the toxic substances migration in the soil-plant-animal-human system. As for
the biocenotic pollution, it is related to the reduction of populations and biodiversity. Fragmentation of
wildlife habitat, creation of insurmountable barriers for small animals, accidents with animals on the
railway, in addition, the other pollution types result in the long term decline of biodiversity.

The ingredient contamination caused by railway operating can be both organic and
nonorganic. Polycyclic aromatic hydrocarbons (PAHS) and heavy metals (HM) are regarded as the
most dangerous classes of contaminants related to railways. They have an intense harmful influence
on the environment, human and animal health and degrading sensitive ecosystems.

The ingress sources of PAHs in the rail sector are different types of fuels, lubricants,
transformer oils. Besides, creosote used for impregnating wood ties is a significant source of PAHS.

As for HM, this class of pollutants doesn’t have any currently accepted definition, although
the HM term is widely used in scientific circles. HM toxicity degree depends on their concentration,
chemical species, exposure routes as well as physical data of exposed organisms. The HM danger is
aggravated by their almost indefinite persistence in the environment. They are impossible to destroy,
only transform from one oxidation state to another. Therefore, HM pollution poses a great potential
threat to the environment and human health. Freight loss and abrasion of metal train units, wheels,
brakes, rails, pantograph and overhead system (for example, the brake friction results in the Fe, Cu,
Mn, Cr, Pb emission; rails — Fe, Mn; wheels — Fe, Mn, Ni, V) are regarded as the main HM ingress
sources. Besides, toxic metals can migrate from both wood and ferroconcrete ties. Ballast beds,
herbicides, the substances used for rolling stock operation contain HM. If railway is not electrified the
fuel combustion in locomotives is one of the intensive sources of HM.

The investigation data of soils from the two zones of the railway haul between the Diivka and
175 km stations (the Prydniprovska railway) indicate the significant levels of HM contamination.
About 94 passenger trains (43 suburban and 51 long-distance ones) get through this haul per day.
Freight trains mainly carry iron and manganese ores, coal, scrap metals, oil and oil-products. The first
zone of the haul is curve, while the second one is a straight track. The deference of the two zones
allows assessing which track section is more polluted and what factors impact the railway soil
pollution. The obtained results prove the necessity of developing and implementing the methods of
mitigating the railway influence on the environment. Although the track and verge areas must be clear
of vegetation, the transition and exclusion zones are completely suitable for carrying out
phytoextraction and phytostabilization. Taking into account that the transition zone should be covered
with dense grass, the possibility of sowing ryegrass (Lolium perenne L) in this zone was investigated.
Ryegrass accumulates HM predominantly in its roots, which makes its shoots environmentally safer as
food and habitat for animals and insects living in the immediate vicinity of railways.
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The brown marmorated stink bug (BMSB) Halyomorpha halys (Stal) (Hemiptera
Pentatomidae) is an invasive species that has become an important orchard pest in the al over the
world. Adults and nymphs feed on tree fruit, which has more than 300 reported hosts, including
important horticultural crops. Halyomorpha halys is a highly polyphagous pest attacking more than
100 plant species, primarily fruit trees and woody ornamentals, but also field crops. Fruit crops: Citrus
spp., Diospyros spp., Malus domestica (apple), Morus spp. (mulberries), Prunus armeniaca (apricot),
P. avium (sweet cherry), P. domestica (plum), P. persica (peach), Pyrus communis (pear), Rubus
idaeus (raspberry) and Vitis vinifera (grapevine). Fidd crops: Asparagus spp., Glycine max (soybean),
Phaseolus vulgaris (common bean) and Zea mays (maize). Forest and ornamental trees/shrubs. Abelia,
Acer (maples), Aralia elata, Buddleia davidii, Cryptomeria, Cupressus, Decaisnea fargesii, Hibiscus,
Lonicera, Paulownia tomentosa, Rosa rugosa, Salix (willows), Sewartia pseudocamellia, Tropaeolum
majus and Actrium spp. (weeds). H.halys feeds of products by absorbing their juice saps as well as
posing danger in agriculture aress.

The brown marmorated stink bug Halyomorpha halys, native to East Asia, is an invasive
Species that is expanding its range in North America (first detected in 1996) and in Europe (first
detected 2004). This species was recorded for the first time in Georgiain 2015 (2016) and spread very
quickly. Halyomorpha halys has become an important pest together with Ricana simulans in orchards
in Eastern Black Sea Region in recent years. The brown marmorated stink bug is a recent example of a
serious biological invasive species, especialy in Georgia and described as an occasional or outbreak
pest of several crops as well as a nuisance pest in the native region. Due to serious economic losses
caused by H. halys for world agriculture, unprecedented group efforts have been made to study the
biology of H. halys and develop management strategies. Management tactics against this new pest are
currently limited to repeated synthetic insecticide applications and using pheromone traps. However,
the spread and the damage continued of H.halys.

The study was conducted for the purpose to determe the efficiencies of
alternative biopesticidesto be used in the control against Halyomorpha halys. The bio pesticides
referred to as Pyrethrum (Spruzit Neu) and Bacillus thuringiensis (Dipel DF) were used, during the
spring and summer of 2017, the period when nymphs and adults are found profoundly in the city of
Batumi — Georgia. Neemazal and water were used for the control. It was that the most effective
practices for nymphs and adults would be through NeemAzal®. Practices by means of pesticides in
different doses were performed on the nymphs and adults of Halyomorpha halys, and the results were
evaluated according to One-Way Variance Analysis and Duncan Test. Following the biopesticides,
5 controls were made in every 2 days, and the alive and dead individuals were counted.

The most commonly-seen efficiency rates were determined to be 72% with Neemazal in the
nymph stage. The impact rate of the biopesticides were found alittle low in this study. For
biopesticides were determined that the most effective practices for nymphs would be through the use
of 100 gr/100It Bacillus thuringiensis (Dipel DF), 300 gr/100 It Dipel DF and 500 gr/100 It Dipel DF,
whereas the most effective practices for adults would be through the use of 600mlI/100 It Pyrethrum
(Spruzit Neu) and 500gr/100 It Dipel DF. Seen efficiency rates were determined to be 38.5% with
600mI/100 It dose of Pyrethrum and 42% with 500gr/100 It dose of Dipel DF. The impact rate of the
biopesticides performed against the adults, on the other hand, was found to be 42.3% with
600 ml/100 It dose of Pyrethrum and 33% with 500gr/100 It dose of Dipel DF.

As a result, in the present study, it was observed that both pesticides were not to be much
effective on the nymphs and adults of H. halys but NeemAzal is effected for control. The nymphs of
H. halys were influenced more by the applied biopesticides. The field research of these biopesticides
must be well investigated before they are presented for active use.
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The physicochemical indices of industrial waste water from food industry enterprises show a
wide range of fluctuations of these waters, which necessitates a thorough justification of the choice of
an optimal method of treatment for each type of industrial waste water. The choice of optimal
technological schemes for water purification is a rather complicated task, which is mainly due to the
variety of impurities present in water, and the high requirements that apply to the quality of purified
water.

BupoOHUIITBO MOJOYHOT MPOAYKIIl € MPIOPUTETHOIO Tally33l0 Xap4oBOi MPOMHCIOBOCTI.
BupimeHnHst mpoOiieMH OYHIIEHHS CTOKIB MiJIPHEMCTB MOJIOYHOT MPOMUCIOBOCTI MMOBUHHO 3HAYHO
MOKPAIIUTH EKOJOrIYHMUN CTaH BIAMOBIAHOT MICI[EBOCTI, a[UKe B OLIBIIOCTI BUIMAAKIB CTIUHI BOIH
MOJIOKO32BOJIIB CKHJIAIOTh Y BOJIOMMY 0€3 MonepeHhOro OYHINCHHS Y B KaHATI3AI[IIHY MEPEXY, 1110
MOX€ MTPHU3BECTH JI0 TIOPYIICHHS POOOTH MICHKHX OYUCHHX CIIOPY/I.

VY MONOuHI TPOMHUCIOBOCTI BHTPATH BOJAM HA MIANPUEMCTBI CKIANAIOTh Y CEPEAHBOMY
20 — 2000 m® Ha 706y 3aIeKHO Bif MOTYKHOCTI KOHKPETHOro 3aBoxy. KOHIEHTpais 3a6pyIHeHb
CTIYHHMX BOJI PI3HUX IiIPUEMCTB MOJIOYHOI IPOMHUCIIOBOCTI Ma€ 3HAYHUI JiaNa30H KOJNHWBaHb: BMICT
3arajJpHOro as3ory cranosuth 20-170 mr/ame, XCK — 5000-10000 mr/am®, BCK — 37007000 mr/amS,
pH — 3,6 — 4,4. Taki po30iXHOCTI JaHMX 3YMOBJICHI HE JIHIIE Pi3HOMAaHITHUM aCOPTHMEHTOM
MPOAYKIIT, sIKa BUITYCKAETHCS, aJie i KOJUBAaHHAMHU BUXOJy Ta 3a0pYAHEHOCTI CTOKY MPOTATOM J00H.
BakTepianbHa 3a0pyAHEHICTh CTOKIB IPEACTaBICHA TMEPEBAXKHO MIKPOOPIraHi3MaMH, SKi BUKIMKAIOTh
MOJIOYHOKHCJIE, CITUPTOBE Ta IPOITiOHOBOKUCIIE OPOiHHS.

HasBHiCTh CycneH31d YTPYAHIOE TakoX NPOHUKHEHHS CBITIA B TIHO BOAM 1 CHOBUIBHIOE
nporecu (GorocuHTe3y. [loBepXHEBO-aKTHBHI PEYOBHHHM — JKHPH, OIii, MAacTHJIBHI MaTepiain
CTBOPIOIOTh Ha MOBEPXHI BOAM IUTIBKY, HIO MEPENIKOKA€ Ta3000MiHy MK BOJIOKO 1 aTMocdeporo Ta
3HIDKYE CTYIIHb HACHUYCHOCTI BOAM KMCHeM. OpraHiuHi BIAXOIW MOXYTh CTaTH CEPEIOBHIIEM IS
MATOreHHUX MIKPOOPTaHi3MiB .

BupoOHHUIITBO THBa TaKOX CHpHUSE YTBOPEHHIO 3a0pyJHEHb MPOMHUCIOBHX BOA. (OCHOBHOIO
CHPOBUHOIO, HEOOXIJHOIO JUIsi BUPOOHUIITBA MHBA, € coJojA. Ha BHUTOTOBIIGHHS COJOAY BHKOPHCTO-
BYIOTh HaWKpallli COPTH SYMEHIO. BHIOTOBISIOTH CBITIMA, TEMHHH Ta KapamenbHUH coioa.yY
TEXHOJIOTTYHOMY TMPOILIECI BHIOTOBJICHHS CBITJIOIO COJOJAY MOXKHA BHUIUIMTH CTajii, Ha SKUX €
Hebe3rneka relepaiii 6akrepialbHUX 3a0pyJHEHb:

—3aMOYyBaHHS SIYMEHIO;

—IPOPOLTYBAHHS SIYMEHIO.

CriuHi BOIM NMHBOBapHUX 3aBOJIB YTBOPIOIOTHCS BiJl MHUTTS, 3aMOYYBAHHS 1 MPOPOLIYBAaHHS
CHUPOBHHH, MHTTS TEXHOJIOTTYHOrO0 OO0JIaJHAHHS, KOTIIB JJIs BapiHHA Cycjia, OpOIWUIBHHMX 4YaHIB,
MMO3J0BXKHIX YaHIB 1 KOTJIB, OOYOK, IUIAMIOK TOmO. KUIBKICTh CTIYHUX BOI, YTBOpEHA BIj
BHT'OTOBJICHHS 1 JIKJI ITKBA, IPHU 3BOPOTHIN CUCTEMI BOJOIIOCTAYaHHS 13 MOCTIIOBHUM BUKOPHUCTAHHSIM
Boau crtanosuth 0,13 M.

Haii6inbm 3a0pylHEHUMH € CTOKH, 110 YTBOPIOIOTHCS B MPOLIECI MHUTTS Ta 3aMOYYBaHHS 3€pHA,
Bl BIANMPAIbOBAHOTO XMEJI0, BiJ MHUTTS Macu Imicis (QUIBTPYBaHHS cycjla Ta BiIMHBaHHS
BiJmpanboBaHux JpikKiB. L[i cTiuHi BOAM XapaKTepH3yIOTHCS BHCOKHMM BMICTOM 3a0py/IHEHb:
3BakeHi peuopuHu — 10000 — 15000 mr/av® ta BCK5 — 5000 — 10000 mr/mve. Binkw i BYTJICBO/IH, 1110
MICTATBCS B CTIYHMX BOJaX, WIBMIKO 3arHMBAOTh, BHAUIAIOYM OPTaHiuHi KHCAOTH (MOJOYHY,
MacysiHy, OLTOBY), COPUYMHSIIOUM 3MiHY aKTHBHOI peakiii cepenoBuina Ha kuciy (pH=4). Ili Boxu
CKJIaJIaloTh MPpUOaM3HO 27% Bij 3arajbHOl KUTBKOCTI CTOKIB. DI3MKO-XIMIYHI ITOKa3HHUKH BUPOOHHYUX
CTIYHHMX BOJ MIAMPHEMCTB Xap4OBOI MPOMHCIOBOCTI CBIMYATh MPO IMUPOKHH Jiara3oH KOIUBaHb
CKJIaly IMX BOJ, IO BUKIMKAE HEOOXITHICTh PETENHHOr0 OOIPYHTYBaHHS BHOOPY ONTHMAJIbHOTO
METOJIy OUMIICHHS JUIsl KOXKHOTO BUIY BUPOOHMYMX CTIYHMX BOA. BHOIp onTHMalbHUX TEXHOJOTTIHUX
CXeM O4YHIICHHS BOJW — JIOCHTHh CKJIaJHE 3aBJaHHS, SKE 3YMOBJICHE IEPEBAXKHO PI3HOMAHITTIM
JIOMIIIIOK, IO 3HAXOMATHCS Y BOAI, Ta BUCOKHMH BHMOTaMH, SIKI CTaBJISITBCS JIO SKOCTI OYHIIEHOT
BOJIH.
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Analysis of the data on the monitoring of the efficiency of aerotanks of the Lviv treatment facilities
shows that there is no systematic process in the process of wastewater treetment of ammonium ions. The
anaysis of the performed measurements and the obtained results shows that after the completion of the
wastewater trestment processin the Lviv municipal wastewater treatment facilities

AHaJI3 JaHUX MOHITOPHHTY e(pEeKTUBHOCTI pOOOTH aepoTeHKIB JIbBIBCHKMX OUMCHUX CIIOPY/I CBiTIaTh
IIPO BIICYTHICTh CHCTEMHOCTI B OpraHi3allii mpoIecy OUMILIEHHS CTIYHUX BOJ BiJl i0HIB aMOHIFO.

AHaJi3 TPOBEJCHNX BUMIPIOBaHb Ta OTPUMAHHMX pe3yJbTaTiB, CBIMYMTH, MO TICIS 3aBEPIICHHS
MPOIIECY OYUIIICHHSI CTOKIB Y JIBBIBCHKMX MYHIIMITAIBHIX OYHCHUX CIOPYZax OYMIIEHA CTiYHA BOJA MAa€e
HEeoOXiIHY SIKICTh JUIsl HACTYIHOTO 1i TOCHOIapCHKO-TIOOYTOBOrO BUKOPHCTAaHHS, aJieé HE B TOBHIA Mipi
BIZINIOBIJIa€ HOPMaM IS BOI PUOOrOCIIONAPCHKOro MPHU3HAYCHHS.

PoGora aeporenkiB Ha KOC2 € HemoctatHbO e(eKTHBHOI 1 MOTpeOye BIOCKOHameHHs. Lle
BJIOCKOHAJICHHS TIOBUHHO OYJI0 O MOJAraTH y 3MiHI CUCTEMHM I0Ja4i KMCHIO B ACPOTCHK B 3aJICKHOCTI BiJ
KEpPYIOUHX CUTHAJIIB CEHCOPIB.

OCHOBHMM TIPOIICCOM OYMIIICHHSI CTIYHMX BOJ Bijl 10HIB aMOHIt0 € Tiporiec HiTpuikarti. [Ipote 1ieit mporiec €
JIOCUTB CHEPro3aTpaTHUM, Y 3B’ SI3KY 13 BHCOKOF) BUTPATOM KUCHIO Ha acpallito. ToMy JOIIbHIM OYyiT0 O MiHIMi3yBaTH
€Hepro3aTpary, IUIIXOM BIIPOBA/DKCHHS aBTOMATUYHOIO PETYJIOBAHHS IOMAYi KHCHIO 3aJICKHO BiJl KOHIICHTPAILl
AMOHIIMHOTO a30Ty Y CTOKAX, SIKi OUHINAFOTHCS

Pesynbratit nmocmipkeHHS eEeKTUBHUX YMOB aepallii Ui OYHMINCHHS MYHIIMIIAJBHUX CTOKIB Bif
AMOHIHMX CIHOJMYK B CTAaTHYHMX YMOBax IOKa3aJlk, IO B IMEPEBaXKHIM OLIBIIOCTI BHUIMAAKIB KIHETHYHI
3aJIEKHOCTI OKUCHEHHS 10HIB aMOHIIO TOBITPSIM 33 y4acTIO MiKpOOIONOTTYHOI CTPYKTYPH aKTUBHOTO MYITY
MOXYTb OYTH amnpOKCHMOBaHI MNPSAMOIHIHHUMH 3aJIGKHOCTAMH. JIMHaMiKa OKHCHEHHS 1OHIB aMOHIIO
BU3HAYAETRCS PSIOM (haKTOPIB, Cepell AKMX BUPIIIAIBHUMU € KOHCTPYKIIiS IIPUCTPOIO acparopa. Hasits 3a
YMOBHM 3HAYHOTO 3OUIBIICHHS BHUTpATH IIOBITPS, SIKE TIOCTYNA€ HA aepailifo, Y BUIMAJKy OTPHMAaHHS
KPYITHOJMCIIEPCHOIO PO3MOALTY IILOTO MOBITPsI B TOBIII CTOKIB, SIKi OYHMIIAIOTHCS, HE BAAETHCS OTPHMATH
JIOCTAaTHBOTO CTYIEHs OuuineHHS. OYEBHIHO II€ TOB'S3aHO 13 3MEHILICHHSIM Y IbOMY BHUIAJKY IOBEPXHI
MacooOMiHY, siKa Biirpae BUPIIIAIBHY POJb T 3a0€3IeUSHHS OUYMIIICHHS CTOKIB BiJl I0HIB aMOHIFO.

Sx BUIHO 3 pe3ynbTaTiB MOJCTIOBAHHS MPOIECY aepalii B yMOBaX OYHIICHHS CTOKIB Bij
AMOHIHHHUX CIIOJIYK B MPOMHUCIOBOMY a€pOTEHKY, Y BUNIAJKY BUKOPHCTAHHS CTAJIOr0 3HAYCHHS KHCHIO
MOKHA JOOWTHUCh MEHIIOI BUTPATH IOBITPSA 3 THUM JK€ K CTYIEHEM BHIIy4YeHHS a3ory. IIpore, mis
IIBOTO CJIiJI BAKOPUCTOBYBATH 1H(MOPMAIIiO 1010 3MIHM KOHIIEHTPAIlii aMOHIIO0 B a€POTEHKY B IIPOIIeCi
OYHMIICHHS CTOKIB, 1 Ha OCHOBI Ii€i iHPOpMAIT perymoBaTH HEOOXiJHY KOHIICHTPAILII0 PO3UHHEHOT O
KHCHIO.

BukopucTaHHs KOHIIGHTpAIlil aMOHII0 JJIsi KOHTPOJIIO aepallii J03BOJIsE 3MIHIOBATH aepallilo B
ABTOMATHYHOMY PEXKHMI Ta TapaHTye HE TUTbKM JIOCTATHIH piBEHb OYMIICHHS, a TaKOX CTaOLIbHY
KOHIICHTpAI[il0 a30Ty Y CTOKaxX Ha BHMXO.l i3 aeparopa. OCKUIbKM HaBITh HEIOBIOTPHUBAJIUM CKHUI
MIJBUIIEHOT KOHIIGHTPAIIl aMOHII0 MOXKE€ HECTH 3HAYHHUI BIUIMB Ha CTaH O10TH, TaKHH BHJ KOHTPOJIIO
3a0e3revye MoKpanieHHs piBHS eKOJIOTTYHOT Oe3MeKH.

Byno nposeneHo moniTopuHr edektuBHocTi podotn KOC wmicra JIbBoBa B 3arajJisHoMy Ta
MIPOBEJICHO OI[IHKY pOOOTH aepOTEHKIB 30KpeMa.

BuBYeHO MOXKIIMBICTh OYHMIIIEHHS TOCIOJAPCHKO-TIO0YTOBUX CTOKIB BiJ IIOBEPXHEBO aKTHBHHUX
PCUOBHH, IUIAXOM €KCIIEPHUMEHTAIbHUX IOCIIKEHD X 3MaTHOCTI 10 0i0po3kiaay. 3ampornoHOBaHO
Bukopuctanis ANAMMOX-mportecy a1 OYMIIEHHS BHCOKOKOHIIGHTPOBAHUX CTOKIB, IO YTBOPIO-
FOTHCS IICIIS CTalii 3HEBOJAHEHHS BiANPAI[bOBAHOIO aKTHBHOI'O MYITY.
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Asit is known, the quality, characteristics and consistency of the drinking water are determined
according to the international standards established by the World Health Organization (WHO). The
chemical consistency and the permissible concentration of the bacterial pollution harmless for the
human heslth are determined. In addition, the organoleptic parameters of the drinking water, giving it
some pleasant features are also established.

Water contains set of characteristics effecting human health. They are divided into several
groups: organoleptic, chemical and microbiological indicators. The characteristics that the human can
perceive with his sense organs are called organoleptic ones — water color, scent, taste, temperature,
turbidity and transparency. These are the first features that tell us how trustworthy the water is and
whether or not it has gone through certain changes. In case of such alterations the source of the water
supply can become completely useless.

Chemical indexes, ontheir part, are divided into several groups. Group 1 contains the chemicals that
are naturally found in the water, as the latter is not just pure H,O. Rather it is a universal solvent which
might contain iron, iodine, zinc and any chemical dement of the Mendeleev System. While being shaped,
certain water supply sources acquire various eements as they pass through the sail layers. This is a quite
wide specter of the micro and macro eements that are natural part of the water. Group 2 is comprised of
those dements that get into the water through the human activities, i.e. so called anthropogenic pollutants:
wastewater from factories, heavy metals, pesticides, fertilizers, insecticides, detergents, washing powders,
disinfectants, etc. Group 3 contains reagents artificially added to the water in order to enhance its quality.
As water might contain various viruses, microbes and bacteria causing infectious diseases, it is widdy
known that chlorine, ozone and other substances, including polymers, can be used to make it safer. All of
them are added with the doses that are safe for human health.

The amount of drinking water on the Earth is quite limited: as of now, on average, it is only
possible to use 12.5 — 14 billion cubic meters of drinking water worldwide annually. As the population
grows, the amount of drinking water per-person decreases. For instance, in 1989 on average 9000 m°
water was used per inhabitant. For the year of 2000 this amount fell down to 7800 m®. It is estimated
that by 2025 this number will drop to 5100 m® per year.

With the help of water the human organism receives 25% of mineral substances vital for its
proper functioning. Macro-eements such as sodium, potassium, calcium and magnum are the ones
that encompass 99% of the human body and determine the general state of the organism. They are
actively involved in the vital and plastic processes, building up tissues and especially bone tissues;
they ensure normal osmotic pressurein biological fluids and cells, regulate enzyme activities, maintain
organism’'s homeostasis and determine its immune system.

The research represented in the given work concerns studying the organoleptic, chemical and
microbiological indicators in the drinking water on the territory of the Ajara Autonomous Republic.
Particularly, among the organoleptic indicators the scent, taste and color of the drinking water have
been determined; as for the chemical indicators — pH, ammonia and nitrite- and out of the heavy
metals — lead, arsenic, cadmium and zinc have been determined.

According to the research results, all the samples of the organoleptic indicators fall under the
norm. Out of the chemical indicators, consistency of pH was 6.0 — 9.0 mg/l and ammonia and nitrite
consistency — 0.1 — 0.5 mg/l, meaning that none of the indicators exceed the horm. While studying the
heavy metals, it has been concluded that in one of the drinking water samples the amount of lead was
0.02 mg/l and the consistency of cadmium — 0.003 mg/l, exceeding the norm and being at the top edge
of the maximum permissible concentration respectively. As for the other heavy metals — arsenic and
zinc, they turned out to be in the boundaries of the permissible concentration.

Therefore, as a result of the ecological monitoring of the drinking water held in Ajara
Autonomous Republic, it can be established that the drinking water is not polluted and is safe to be
utilized by the population.
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C. M. OPEJL, 1B. 0. IBAILIEHKO, °M. C. MAJIbOBAHHUI (YKPATHA, JIbBIB)
OLIHKA PU3UKY 3ABPYJIHEHHSI JOBKLLIS
3AJTUILIKAMU BUBYXOBUX PEYOBUH

lHaL;iOHaﬂbHa akaoemisi CyXonymuux GilicoK,
79012, Jvsis, I'epois Maiioany, 32, orelsm0@gmail.com
ZHaL;iOHaﬂbHuL? yHigepcumem «/Ib8iscbKka noaimexHika»,
79013, JIvsis, C.bandepu, 12, mmal @l p.edu.ua

The toxicological impact of explosive remnants on human and environmental factors is
considered. Therisk of environmental pollution by the remnants of explosives has been assessed. The
risk assessment was carried out in four phases. identification of the danger of explosive effects on
people and the environment; exposure estimation, that is, ways of entering explosives into the
environment; description of the danger of the impact of explosives (assessment of dose — response
effect) and direct risk profile, i.e. estimation of the breadth and significance of the possible negative
influence of the substances mentioned.

BuOyxoBi pe4yoBHMHM BIHCHKOBOTO TpH3HAYECHHS (TPOTHJ, TEKCOTeH, OKTOTeH) 4YacTo
PO3IIISIAI0Th SIK JPKEpeno (Di3MYHOro BILUIMBY HA HABKOJIHIIHE CEPEIOBUIIE I OCHOBHHUM BpaXkarouuM
(akTOpOM MpH LBOMY € HAUIMIIKOBHM THUCK BHOYyX0BOi XBmiii. OmHak, cmijg He 3a0yBaTd 1 mpo
TOKCHKOIIOTIYHY HeOe3leKy camux BHOYXOBHUX pedoBHH. OcoONMBO aKTyalbHUM JUisi YKpaiHu €
Hebe3rneKa 3aMIIKIB BUOYXOBHX PEUOBHH B 3B’ 13Ky 3 MOJISIMU Ha 1i cXOI.

BukopucranHs 3acrapimux OoempurmaciB MpPU3BOMUTH JI0 HASBHOCTI 3HAYHOI KUIBKOCTI
HEpOo3ipBaBIIMXCS MiH 1 CHAPS/IiB, SIKi TIMOOKO MPOHHUKIIN Y TPYHT, a00 HEMOBHOT JIeTOHAIIT BHOYXIBKH
y TuX Ooempunacax, mo posipBanucs. He Bapro 3a0yBaT i mMpo MiHHI TOJISA, SIKI 4aCTO BCTaHOB-
JMOI0ThCs 0e3 BEJCHHS HaJeXHOI JOKyMeHTalii. Bkazane mpu3BOAMTH MO KOHTAKTY BHUOYXOBHX
PEYOBHH, SIKi JIO TOTO XK € KaHI[epOreHaMH, 3 00’ EKTaMH JOBKUIIS Ta JIFOJHHOIO.

OI1iHKa PpU3KKY BILUIMBY BUOYXOBHX PEUOBHMH Ha JIIOJMHY Ta €IEMEHTH JOBKILIA 31HCHIOETHCS
3a CXEMOIO, SIKa CKIIaJIA€ThCS 3 YOTHPHOX €TAIliB:

1. Imentudikamis HeOe3meku: iAeHTHU(IKAIS TOro, IO JaHa pPEYOBMHA MAa€ BJIACTUBICTh
HEraTMBHO BIUIMBATH HAa 3JI0POB’SI JIIOJMHH Ta eJeMeHTH NoBKULIL. [Iporec omiHKM momsrae y
BHU3HAYEHHI XapakTepy Ta MPUPOIM OUiKyBaHOiI HeraTWBHOI aii. Ha mpoMy k erami BH3HAYarOTHCS
«00’ €eKTH TypOOTH», TOOTO Ti €JIeMEHTH MOBKIMIA (CcaBili, ITaxu, 3eMHOBOIHI, POCIMHHU 1 T.I1.) fKi
MPEACTABISIOTH IHTEPEC YIS X 3aXHCTY.

2. OriHKa eKCIO3MIll: Ha I[bOMY eTali MOBMHHA OyTH JaHa OIIHKAa TOro, SIKUMH HUISXaMH 1
gepe3 sIKi CepellOBHINA, HA SKOMY KUTbKICHOMY PiBHI, B SIKHI 4Yac i MpH SKid TPUBAIOCTI MaEe MicIe
peasibHa a00 O4YiKyBaHa IIKIJAJIUBA JIis, @ TAKOXK OI[IHKA YMCEILHOCTI MOMYJIAILIl, SKa MiAIa€ThCs TaKii
nii a0o JuId SIKOi BOHA MPENCTABISIETHCA BiporigHow. OliHka 1ii 6a3yeThecs 3a JaHUMHA MOHITOPHHTY
Ta/abo MOJETBPHUX PO3PAXYHKIB.

3. Xapakrepuctrka HeOe3mekn (OI[iHKa 3aJIeKHOCTI "103a-BiaNmoBiap"): Ha I[LOMY €Tarli OI[iHKH
PHU3KKY 3HIMCHIOETHCS TMOIIYK KIUIBKICHUX 3aKOHOMIPHOCTEH, IO OB’ A3YIOTh OTPHUMYBaHYy 03y
PEYOBHHU 3 MOMIMPEHICTIO TOro abo IHIIOro HECHPHUATIUBOrO edekty, ToOTO 3 BIpOTigHICTIO HOro
PO3BHTKY.

4. XapakTepuCTUKa PU3HKY: OIIHKA IIMPOTH Ta 3HAYUMOCTI MOXKJIMBOTO HETaTUBHOTO BILTUBY
Ha JIIOAMHY Ta JOBKULIA JificHOi a0o mnepeabadyBaHol 1ii 3a0pyJHIOBaYa: OILIHKY PH3UKY
KaHIIEPOreHHUX €(EKTIB JJIs JIIOJMHHU, BCTAHOBJICHHS KoedillieHTa HeOE3NEeKH PO3BUTKY 3arajibHo-
TOKCHYHHX e(DEKTIB, aHAI3 1 XapaKTEPUCTHKY HEBU3HAUYEHOCTEH, TTOB'SI3aHMX 3 OI[IHKOIO PU3HKY.

B 3ajgexnocTi Big moTpedu B SAKOCTI OIMiHKM (IO BHM3HAYAETHCS BAXKIHMBICTIO €IEMEHTIB
JOBKI/LISA, a00 0OMEXKEHICTIO MaTepialbHUX Ta (PIHAHCOBMX PECYpPCIB Ha MPHUPOTOOXOPOHHI 3aXO0/IH)
OIliHKa PH3HUKY MPOBOJMTHCS TIOCTAITHO BiJi TMPOCTOI JETEPMIHOBAHOI, JI¢ BUKOPHUCTOBYIOTHCS
¢ikcoBaHi (MakcuMasbHi 200 OCepeIHEeHI 3HAUCHHS BUXIIHUX BETHMYHMH) 10 CKJIaIHOT iIMOBIPHICHOT.

[Ipu iMOBipHICHIN OIMIHIII PU3WKY BXiJHI BETMYUHH MAlOTh BHIJISAJ IMOBIPHICHHX PO3MOJIUIIB.
ITpu 11bOMY HEBHM3HAYEHOCTI BEIMYMH MOXXKYTh MaTH XapakTep HEOOI3HAHOCTI (HAMpHUKIA:, Yepes3
HEJIOCTaTHI 3HAHHS PO MPHPOY il BUOYXOBUX PEUOBHH Ha JIOIUHY Ta/abo eleMeHTH I0BKLLIL) abo
MIHJIMBOCTI (depe3 mpuTamMaHHy OIOJOrivHIA MPHPOAI 3MIHHICTh, CKaXKiMO y Maci Tila, 4acToTi
JIMXaHHSI, CIIOKMBaHHI TIPOJYKTIB XapuyBaHHs, TOIIO).
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L.D.PLYATSUK,I.Y.ABLIEIEVA, S. M. GABBASOVA (UKRAINE, SUMY)
ASSESSMENT OF TECHNOGENIC IMPACT ON MARINE ECOSYSTEMS
DURING OIL PRODUCTION PROCESS

Sumy State University
40007, Sumy, Rymskogo-Korsakova str., 2, Sumy, Ukraine; kanc@sumdu.edu.ua

The aim of the work was to determine the basic eco-destructive factors in the development and
operation of offshore deposits, which form a danger zone for marine biota. On the basis of the
integral-differential approach, a significant and moderate degree of influence has been substantiated
for the stages of drilling the well and extracting oil, insignificant for seismic exploration and
decommissioning. Drilling and oil extraction are accompanied by contamination of the habitat of
marine hydrobionts with ail, drill mud, drill wastewater, heavy metals, radioactive éements.

The polluting effect of offshore oil production for both biota and air basin, subsoil, water and land
resources is compounded by the risk of emergency spills during drilling and industrial operations, ail
storage and transshipment operations, pipdine transfers and tanker transport. The probability of accidents
on pipdinesis estimated to befrom 6.3 - 10* to 10° leakages/ km/ year, and accidents in case of tanker oil
trangportation — from 9 - 10™ to 1.5 - 107 spills per year. Significant environmental hazards are caused by
firesthat result from an open fountain of ail.

Thetechnological load on the marine ecosystem is present at all stages of the production cycle of oil
production such as exploration, drilling, oil and gas production, preparation and storage, transportation and
processing. An adequate assessment of the impact of the investigated process involves the allocation of
four main stages of the development of cil and gas fields. Such an approach is associated with the presence
of various environmental degradation factors that cause parametric and ingredient contamination.

Action on the subsoil associated with geomechanics; hydrodynamic; geochemical; geothermal
changes, present at al stages of oil production.

To predict the strength and significance of the negative impact of the above stages of the ail
extraction process on marine hydrobionts, it is necessary to take into account both external factors and the
structure of internal relationships that arise between different ecological groups of organisms. In ecological
systems trophic connections are core, as they determine the place of each trophic leve in the food chain
and most fully and adequately testify the interdependence of producers, consumers and decomposers.

In order to assess the load on marine ecosystems from oil production, it is advisable to use an
integral-differential approach, the essence of which isin the following aspects:

1) development of a single extended system of categories indicator (signal) indicators of quality,
taking into account climatic, geological, geographic, geophysical, geochemical, hydrobiological and other
parameters of the environment of oil production and as a consegquence of itsimpact on local biota;

2) dlocation within each category of aggregated indicators, which would most fully
characterize the state of the ecosystem of the open ocean and the continental sea, for instance, the
Arctic shelf and the Gulf of Mexico;

3) the application of the system of refined indicators within the corresponding aggregated
units for each individual object under study.

An adequate assessment of theimpact of marine depaosits and oil production development on the
environment quality can be made based on the developed system of integral categories of indicators.
We have selected and substantiated seven categories of indicators: water parameters; phytoplankton;
zooplankton; sea fish; sea birds;, marine mammals; benthos. Any ecosystem, including marine, is a
collection of organisms of different taxonomic groups and levels of organization, interconnected by
trophic, topical, foric and factory reations, that is, it consists of an abiotic and biotic component.

A systematic approach to the solution of this problem involves the study of oil production as a
systemic whole, therefore decomposition of the process into interrelated components was performed in
order to identify the key factors of influence at all stages. It is determined that at the stage of seismic
research the main eco-destabilizing factor is noise, in relation to which cetaceans and pinnipeds act as
the most sensitive recipients. Drilling and oil extraction are accompanied by contamination of the
habitat of marine hydrobionts with ail, drill mud, drill wastewater, heavy metals, radioactive el ements.
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N. ALASANIA, L. GORGILADZE , D. JASHI (GEORGIA, BATUMI)
AJARIAN MOUNTAIN FORESTS ECOLOGICAL MONITORING

Batumi Shota Rustaveli State University
35/32 Ninoshvili/Rustaveli str., Batumi 6010, Georgia

Autonomous Republic of Adjaraislocated in the southwestern part of Georgia on the Black Sea
coast. Its southern boundary coincides with the Turkish-Georgian State border and followed by
Shavsheti' ridge; from the north is bordered the Meskheti ridge, from the east is bordered Arsiani
ridge, to the west is bordered the Black Sea. The area of Ajarais 2,9 thousand sq.m., that is 4,2% of
the territory of Georgia. Adjara is mostly mountainous, with the wide variety of climatic
conditions.66% of the territory is covered by forests.The percentage of the forest is higher in Adjara
than in any other region of Georgia.

The forest cover of Ajara consists almost completely of natural forest coppices.In conservation
and reasonable use of Georgias unique biodiversity, in the preserving environmental ecological
balance plays an important role the different categories of protected areas, reserves, restricted
territories and national parks in Ajara. In addition to protecting ecological significance and unique
biodiversity, the protected areas of the Ajara region has the great importance for the development of
tourism, the protected Areas of Kintrishi, Ispani, protected territories of Machakhela gorge, Mtirala
National Park.

Apart from theAjara climate, proliferation of certain florain the region is determined by the soil
type redistribution. Among 11 types of soils the most area is occupied by Alluvial and Redsoil (on the
Seacoast), thorny (in the mountains) and mountain meadow (in the Alpine zone) soils. During the past
decades, due to the increased rainfall and intensive utilization of the agricultural land, water erosion
has become quite frequent in Ajararegion. As of now, it occupies 30-35% of the land. Out of the total
area of the region, only 25% is an agricultural land, majority of which is located on more than
100° inclination slopes. The variety of the Ajara forests is diverse and consist of up to 400 species of
trees and bushes, among them beech, chestnut, spruce and soap being the most widespread in the area.

Ajara is the shelter for many kind of flora and fauna. The flora of Ajara consists about
1900 kind from the 138 families, among them are 13 narrow local endemic kinds. The Ajara fauna
combines more than 1800 kinds, among them the 20 kinds are included in the Georgian Red List. The
forests arethe habitat (Living environment) of the significant part of these kinds.

Ajarian forest ecosystems perform many functions and are the source of various important
products, among them is mentioning: wood, non-forest products, drinking water, tourism and
recreation, hunting and fishing, beekeeping, the regulation of natural danger such as flood and
landslides, as well as global climate regulation by carbon absorption.Therefore, forests play an
important role in maintaining and improving the well-being of the local population.

Unfortunately, Ajara is facing the number of environmental threats.First of al it is sail
degradation and natural disasters.The importance of the forests is increasing more in this
context.However,unfortunately, the importance of the forest protection and the regulatory functions is
often underestimated, that causes the degradation of the forests( for example, because of unstable cuts
and excessive grazing). Their full appraisal is the necessary precondition for maintaining and
improving of the healthy cover and significant functions of the forest.

Theforest sustainable use and recovery plan is based on the implementation of the strategic plan
of the Ajara Forestry Agency (that was developed and approved in 2015).1n particular, the population
will not acquire the forest, firewood and Ajara Forestry Agency will prepare and supply to the
population with wood. Accordingly, the mentioned works is fulfilled considerable with higher quality
and ecological norms keeping. To the 2035, the forest cover will increase by 16% of the villages
surrounding territory, by means of the forest restoration and natural renewal.
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. M. TEPEIIYH, 1O. I'. MACIKEBHY (YKPATHA, YEPHIBIII)
EKOJIOI'TYHA BE3IIEKA YPBAHI3OBAHUX TEPUTOPI B YMOBAX
TEXHOI'EHHOI TPAHC®OPMALII ATMOC®EPHUX OITAIIB

Yepuiseyvkuil paxyrvmem Hayionanvnoco mexniynoeo yHisepcumemy
«XapKiscoKul NONIMexHIYHUL IHCIUmMym»
58000, syn. I'onosna 2034, Yepnisyi, Yrpaina, geretsun@meta.ua

With sufficient scrutiny features of environmental hazards role as a factor of precipitation
formation of environmental hazards in urban areas studied enough. Methods used regression analysis
to establish the relationships between the components of precipitation and air pollution concentrations.
Developed gradation pH levels according to different degrees of environmental hazards. Established
correlations between the level of contamination of surface air cities and composition of precipitation.
It is shown that the proposed methodological approaches will enable to qualitatively and quantitatively
assess the environmental hazards that may result from the effects of rainfall.

HocnimkenHs HakTopiB eKOIOTiYHOT HeOE3IMeKH, 3yMOBICHUX BIUIMBOM aTMOC(EPHHUX OMaIiB,
BUSIBIICHHS MOXIJIMBUX EKOJIOTIYHUX KpU3 B ypOOEKOCHCTeMaxX Ma€ BEIWKE 3HAUCHHs MPH PO3poOIli
MEpIIOUEPrOBUX  3aXOMiB EKONIOTiYHOT cradimizamnii ypOaHizoBaHux TepuTopiil. JlIst OIIHKH
aTMOC(EpHUX OMajiB 3 TOYKH 30pY BHHHUKHCHHS €KOJIOTIYHOI HEOE3NEeKH BaXKJIMBE 3HAYCHHS MOXKE
MaTH He CTUTBKH KOHIIEHTpAIlis i0HIB y JOIIOBIi Boi (Tak SIK B aTMOC(EPHUX OIMajax BOHA 3aBXKIH €
3HAYHO MEHIIIOI0 HiK B TOBEPXHEBHUX YW IMiJI3€MHHX BOJAX), a CITIBBIIHOIIEHHS OCHOBHHX IOHIB.
Atmochepni omamu M. YepHiBmi € cynbdarHO-riapokapOoHaTHO-KajbilieBoro tumy. Cepen
KOMIIOHEHTIB BHMKHIB 3a0pYJHIOIOUHNX PEYOBMH HAHOLIBIINMK BIUIMB Ha (hOPMYBaHHS EKOJIOTIYHOT
HeOe3neky aTMoc(EepHUX OMaiB MAalOTh KUCIOTOTBIPHI CIONYKH, SIKi MPU B3a€MOJIT 3 aTMOC(HEPHOIO
BOJIOIO MIEPETBOPIOIOTHCS Ha KUCIIOTH 1 CIIPHUSIOTH MIOHKEHHIO 3Ha4YeHHs pH omnais.

BaxJMBOI0 XapaKTEPUCTHKOI BUMUBAHHS 3a0pyJHIOIOUMX PEYOBHH, SIK KIHETHYHOTO MPOIECY
y TOBITPSTHOMY CEPEIOBUIII, MOYKHA BBaXKaTH HIBUJKICTh MPOIECY, KA PO3PAXOBYETHCS BiATIOBIIHO
JI0 PIBHSIHHSA Ipyroro nopsaky. [lepiox HamiBrepeTrBOpeHHs ISl peakilii Ipyroro MopsaKy 00epHEHO
MPOMOPIIHANA  TOYATKOBIH KOHIIGHTpAIil pearyoumx pedoBwH. Sk TMoOKa3alo MpoBeneHe
JOCII/DKEHHS HaWkpamie 3anexHocTi pH Big KOHIEHTpaliid KHCIOTOTBIpHHX 3a0pyAHIOBadYiB
OIMUCYIOThCS PIBHSHHAM JpPYroro nopsaky. HalHmwkunit koedinieHT kopensiii 3adikcoBaHO JUIst
sanexHocTi pH — SO,, a HallBUIIWME I CyMH OKCHIIB a30Ty. Lle Moxke OyTH TOB’s3aHO 3 THM, IIO0
KOHIICHTpAIIil OKCHJIIB a30Ty y aTMOC(hepHOMY TOBITpI € B JAECATH Pa3 BUIIMMHU HIXK JBOOKCHILY CIPKH.

Jnst epeKTHBHOTO  MPOTHO3YBAaHHS MOXJIMBHX €KOJOTIYHMX 3arpo3  Ta MPUAHATTS
VIIPaBIIHCHKUX PIlICHb IO MOKPANICHHIO CTaHy HABKOIMWIIHBOT'O CEPEOBHINA, HEOOXITHO MPOBECTH
SKICHY Ta KUIBKICHY OI[IHKY piBHSI HeOe3meku. BpaxoByriounm ocoOnmBoCTi aTMocepHHUX omajiB Ta
pe3yNbTaTH MPOBEIEHUX JOCHIPKEHb, MPOMOHYETHCS SIKICHY 1 KUTBKICHY OIIIHKY TNPOBOIUTH 32
HACTYITHUMH MapaMeTpaMH:

- UL OPIEHTOBHOI OI[IHKM MOXKJIMBHX IPOSIBIB HeOE3IeK, 3yMOBJIEHIMX aTMOC(EPHUMH OIagaMu
BHUKOPUCTOBYBATH 3HAYCHHS MOKa3HUKa pH;

- nans OimpIl TPYHTOBHOI OIIIHKM BHKOPHCTOBYBAaTH aJallTOBaHWH JIO YMOB aHalli3y
aTMocepHUX omnajiB iHaeKc 3a0pyaaenns Boau (I3B);

- Ui KUTbKiCHOI OIIIHKM HEOE3MeKH BIUIMBY aTMOC(EpPHHX OMNaJiB Ha TEBHY TEPUTOPIIO
BHUKOPUCTOBYBAaTH CyMy MOJYJTIB HaJIXO/DKEHHSI XIMIiYHIX KOMIIOHEHTIB OMaiB.

dopmyBaHHs BeIMYMHH TOKa3HWKa pH atMocdepHHX omaiB BiIOYBAaEThCS BHACTIOK BILUIUBY
LIOTO psiiy TPUPOJHUX 1 AHTPONOreHHUX YHHHUKIB 1 TOMY HOro BEIMYMHA XapaKTepH3ye
KOMITJICKCHUH BIUTMB OaraThoxX (akTopiB. 3a 3MiHOIO TOKa3HWKa pH Jerko BifCHiKOBYBAaTH 3MiHY
KOHIICHTpaIlil BOJHEBUX 10HIB, HE BUKOHYIOUH CKJIaJHUX ITiIPaXyHKIB.

JInist cTBOpEHHSI IIKaJIM OI[IHKK MOXJIMBUX HeOe3MeK 3a 3Ha4eHHsIM NokasHuka pH Ga3ysanmch
Ha BIIOMOMY 3HAau€HHI HEUTPAJLHOTO CEPEIOBHINA a0OCONIOTHO YHCTOI BOAM Ta TI'PAHUYHOrO
noka3Huka pH omajniB, HIKYE SKOTO BOHM BBaKAIOTHCS KUCIOTHUMH. MOIYNb HaIXOHKEHHS
XIMIYHHUX CIIONYK Ha TEBHY TEPUTOPII0 3 aTMOCHEPHUMH OMajaMd MOKE BUKOPHCTOBYBATHCS IS
KUIBKICHOT OIlIHKM BIUIMBIB aTMOC(EpHHX OIAJiB Ha IEBHY TEPUTOPil0 1 piBHSA HEOE3MEeKH IHX
BIUTUBIB. 3alpOIMOHOBAaHI METOMOJIOTYHI MiIXOAH AayTh MOXJIMBICTh SKICHO 1 KUIbKICHO OIIIHIOBATH
EKOJIOT14Hi HeOe3IeKH, 0 MOKYTh BHHUKATH BHACIIIOK BILTUBY aTMOC(EpHUX OMaIiB.
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'B. 1. KAPAMVIIIKA, °C. T. BOMYEHKO, 'K. C. KAIIITAHIOK (YKPAIHA, KHiB)
OCOBJIMBOCTI 3AXBOPIOBAHOCTI HACEJIEHHSI TTPCHKOI'O
TA IPUMOPCBKO-CTEIIOBOI'O PEI'TOHIB YKPATHH

'Hayionanvnuii yuisepcumem «Kuego-Mozunsancoka Axademis»
eyn. I pueopis Crkosopoou, 2, Kuis, Vrpaina, 04655, vkarama2011@gmail.com
2IHcmumym eeoqpizuxu imeni C.1. Cyobomina HAH Ykpainu,
np. llannaoina, 32, Kuis, Yxpaina

Statistic data of health indicators of population of mountains' (lvano-Frankivsk, Chernovtsi,
Zakarpattia oblasts) and steppe (Kherson, Mykolaiv, Odesa oblasts) regions of Ukraine have been
analyzed. In spite of the fact that the life expectancy of the population of mountains region is higher
than those indicators for the population of steppe region, steppe region’s population demonstrates
better morbidity indicators (morbidity of digestion, breathing, endocrine, and circulatory system) than
mountains population and such indicators has tendency to decreasing. Peculiarities and causes (taking
into account environmental and climate change effects) of the difference of health patters of two
regions have been discussed.

HenonikoM BHKOPUCTAaHHS SIK YHIBEPCATbHOTO 1HIUKATOPA SKOCTI XKHUTTS TAKOTO TTOKA3HUKA, 5K
TPUBANICTh JKUTTA JIIOJCH € Te, 10 BIH NMPUAATHUH JUIS OLIHOK SKOCT1 YKHUTTS B JOBrOTPHBAJII
MEpPCIIeKTUBI, TOMI SK JJISl MOTOYHUX OIIHOK JJIsi TEPMIHIB B KiNbKa POKIB OUIbII MPUHAHATHUMH €
MOKAa3HHUKH, IO XapaKTepHU3YIOTh CTaH 3J0pPOB’S HaceleHHs. HalBaXIMBIIIUM ITOKa3HUKOM Y
XapaKTEPHUCTHII 3/I0pOB’ sl HACENICHHS € 3aXBOPIOBAHICTh. PeecTpallisi 3BepHEHb XBOPOTO JI0 JIKaps €
OCHOBOIO CTATHCTHKH 3aXBOPIOBAHOCTI HacelleHHs Ykpainu. KigbKicTe ymeplie 3apeecTpoBaHHX
BHMaKiB 3axBopioBanb Ha 100 THC. HaceleHHS € BaXUJIMBUM IHIAMKATOPOM 3J0pOB’'s Hamii. Lleit
[IOKA3HHUK € IMHAMIYHUM 1 3aJI€KUTh Bl 0araTbOX YMHHUKIB, ajle HaMBaKJIMBIIMMH 3 HUX € CIIOCIO
JKUTTsI, TCHETUYHA KOHCTHUTYINS JIOAWHHM, PIBEHb MEIUYHOI JOMOMOTM B CYCHUIBCTBI, CTaH
HABKOIIMIIHBOTO CEPEJIOBUINA. 3BaXKat0ul Ha Te, 10 MPHUPOJHI YMOBU MAalOTh CYTTEBI BiIMIHHOCTI B
pi3HUX perioHax YkpaiHu, Mera Iiei poOOTH MoJisAraja B aHali3l MOKA3HUKIB 3aXBOPIOBAHOCTI
HaceJIeHHs1 YKpaiHHh B KOHTEKCTI iX perioHalbHUX OCOOJIMBOCTEMH.

3a mammMu  gepkaBHOi  cayx6m  cratucrukm  (https://ukrstat.org/uk/druk/publicat/
Arhiv_u/15/Arch_zozd bl.htm), piens 3axBoproBaHOCTI B IiiioMy 1o Ykpaini B nepioa 3 2005 poky
3poctaB i qocsaruys Makcumyma B 2010 p. (72255 3axBoproBans #Ha 100 Tuc. Hacenxenus). ITicias mporo
3axXBOpPIOBaHicTh 3HMKyBanacsa g0 2014 p. (62 651 3axsoproBans Ha 100 THC. HaceleHHs), a MOTIM
3HOBY ITOYAJIOCS MOBUIbHE 3POCTAHHS IBOTO MOKa3HUKA. Pa3oM 3 THM, 3aXBOPIOBAHICTh Ma€ SICKPABO
BHpa)XEHI pErioOHaJbHI OCOOJMBOCTI SK 3a KjlacaMd XBOpOO, Tak 1 3a KUIBKICTIO yIepIie
3apeecTpOBaHUX 3aXBOPIOBaHb. AHaNi3 IOKa3HUKIB 3aXBOPIOBAHOCTI HACENEHHS IPHUMOPCHKO-
crenoBoro (XepcoHchka, MukomaiBcbka Ta Opecbka obOmacti) Ta ripchkoro (IBano-dpaHKiBCbKa,
3akaprarceka Ta UepHiBerpka obmacti) perioniB Ykpainu 3a nepion 3 2010 mo 2016 poku 103BOJIMB
3a(iKCyBaTH YiTKi pO301KHOCTI.

Hacenennst [Bano-®pankiBcbkoi Ta UepHiBenbkoi obnacteil xapakTepH3yeTbes HaHBHIMMH
MOKa3HMKAMHU OYiKyBaHOI TPUBAJIOCTI KHTTS, siKa MoBOIi 3poctae (72.5 — 73.75). Tpoxu HWKYUM €
neil mokasHuk HaceneHHs 3akapnarts (70.25 — 71.0). OuikyBaHa TPHBAJICTh JKUTTS HACEICHHS
CTEIMOBOr'0 PErioHy € MoMiTHO HIK40r0 (68.75 — 70.80) i Mae He3HAUHI BIAMIHHOCTI MK 00JIaCTSMHU.

Pa3oMm 3 TuM, HalBUII MMOKa3HUKU 3aXBOPIOBAHOCTI HA XBOPOOW EHIOKPHMHHOI CHCTEMH Ma€
HaceseHHs [BaHO-DpaHKiBChKOI Ta 3aKapnaTchKoi o0yiacTell, HalMEHII — HACeJIeHHsT XepPCOHCHKOI Ta
Opnecobkoi oOnmacreit. HaliOuabIn CTIKUM BHAA€THCS HAceIEHHsS XEPCOHCHKOI O0JIACTI: MOKA3HHUKH
3aXBOPIOBAHOCTI Ha XBOPOOW OpraHiB IUXaHHS, CUCTEMH KpOBOOOIrYy, TpaBJICHHS Ta CHIOKPHHHOI
CHCTEMH TYT HaWHWKYi i MalOTh MO3UTUBHY THHAMIKY (3HHXKYIOTHCS). Pa3oM 3 TUM, SKIIO BIIPOIOBK
2010 — 2016 pp. 3aXBOpIOBaHICT Ha XBOPOOM CHCTEMH KpoBOOOIry B XepCOHCHKIM 00iacTi
3HIDKYETBHCS, TO B CyCiaHI MuKkoaiBCchKii 00J1acTi el MOKa3HUK 3pOCTaE. 3a ISIKUMU TTOKa3HUKaMHU
BIIMIHHOCTI MK 00JIaCTSIMH OJHOTO PEriOHY € BUIIMMU, HDK MIX 00JIACTSIMM PI3HUX PErioHIiB. AHai3
B3a€MO3B' I3Ky TIOKAa3HHKIB 3/I0pOB’Sl HACEJCHHS 3 TOKa3HWKaMH KJIIMaTy Ta CTaHy JOBKULIA ix
perioHy CBIAYMTH MPO TE, IO THI 1 CTaH JOBKULISA HE BiAIrpalOTh BH3HAYAIBHY poib y GopMyBaHHI
MOKa3HHKIB 3aXBOPIOBAHOCTI HACEIIEHHS IPHUMOPCHKO-CTEIIOBOIO i TipChKOT0 PETioHiB YKpaiHu.
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M.LOPATA, RTANDYRAK, R AUGUSTYNIAK, K.PARSZUTO,
A.PLACHTA, Z.CYBULSKA (POLAND, OLSZTYN)
INTERSTITIAL WATER OF DEEP, STRATIFIED LAKE
ASPOTENTIAL SOURCE OF INTERNAL PHOSPHORUS LOADING —
IMPLICATIONS FOR PREVENTING EUTROPHICATION

Department of Water Protection Engineering,
Faculty of Environmental Sciences,
University of Warmia and Mazury in Olsztyn,
10-720 Olsztyn, Polan; michal.lopata@uwm.edu.pl

The contemporary development of societies is connected with the increase of anthropopressure
on various ecosystems. Inland waters are extremely susceptible to degradation, both due to the
increase in pollution (sewage, runoff from agricultural areas and urban development) as well as
recreational pressure (bathing, fishing, sailing).

The main problem of lakes is the eutrophication process, caused by an excess of biogenic
substances, mainly phosphorus and nitrogen. In high trophic conditions, planktonic algae form
harmful blooms and the organoleptic quality of the water deteriorates. There is a decrease in the
population of submerged macrophytes, which lose competition with algae (especially cyanobacteria)
and cease to play the role of stabilizing the ecological balance of the lake. The consequence of the
decomposition of excessive algae biomass is the disturbance of aerobic conditions. In superficial
layers (epilimnion), supersaturation (up to 150 and more percent) is observed, while at the same time
in deeper layers (hypolimnion, in extreme cases also metalimnion) oxygen deficits or total
disappearance of this element occur. In the case of lakes with advanced trophies, rich in fertile bottom
sediments, deoxidation causes secondary pollution with phosphorus released from the bottom. The
scale of this phenomenon depends on the composition of bottom sediments (content of organic matter
and components of the sorption complex, especialy iron, aluminum, calcium) and the forms in which
phosphorus is present in the sediment. The first symptom of phosphorus release from the bottom is the
increase in concentrations of this element in interstitial water.

The paper presents the case of the Lake Swiete in Obra (Widkopolskie Lake District, Poland,
area 23.3 ha, maximum depth of 15.3 m), for many years contaminated with organic and biogenic
matter from agricultural sources. The main point source of pollution is the stream flowing through the
lake. Despite the small flow (water exchange time of 1.6-1.7 years), it carries a significant load of
nitrogen and phosphorus, exceeding the sef-cleaning capacity of the lake. Research conducted in
2017 indicates that the bottom waters of this reservoir are deprived of oxygen in the summer, and the
phosphorus content in interstitial water (0.7-9.2 mgP/dm® many times exceeds the concentrations
found in hypolimnion waters and surface layers. Deoxidation is favored by the difficult mixing of
water associated with the high relative depth of the lake. It has been observed that oxygen deficits in
hypolimnion appear already at the beginning of the summer. The paper analyzes environmental factors
that favor this phenomenon and spatial variability of phosphorus occurrence in sedimentary waters. It
was shown that the increase in the amount of this element occurs with the increase of the depth of the
bottom and the largest is in the profundal sediments. In addition, these sediments are characterized by
a large immediate oxygen demand, which is associated with a relatively large amount of organic
matter (about 20% of dry weight). In the littoral, coastal sediments, both the amount of organic and
biogenic matter was small. The obtained data allowed to calculate the potential internal loading of this
element that can be displaced to the water column. The results were confronted with the content of this
element in water and solid fractions of bottom sediment.

Unfavorable hydrochemical conditions in the lake make it necessary to intervene. The work
proposed directions for revitalization activities. They should be directed at limiting the further inflow
of pollutants, followed by the improvement of aerobic conditions and limitation of the possibility of
phosphorus rel ease from the sediment to interstitial waters and to the water column.
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PRELIMINARY CHARACTERISTICS OF THE WATER CHEMISTRY OF LAKE
CZARNE LOCATED IN CATCHMENT OF DRWECA RIVER

'Department of Water Protection Engineering
Department of Environmental Microbiology
Faculty of Environmental Sciences
University of Warmia and Mazury in Olsztyn
MichaZa Oczapowskiego 2, Olsztyn, Poland; jolanta.grochowska@uwm.edu.pl

Lake ecosystems undergo many complex chemical, physical and biological transformations.
Directions of those transformations are determined by water composition, which in turn is shaped by
severa factors: geological structure and types of land use in a watershed, capacity of the soil sorption
complex, weathering and solubility of minerals present in a watershed, atmospheric conditions.

Lakes with high inflow of minerals and organic compounds from catchment area have an
elevated risk for eutrophication. Under natural conditions, this process will be slow and prolonged.
However, human civilization has made a significant contribution to the degradation of water and
eutrophication acceleration. Lakes adjacent to urban and agricultural areas, in particular, are usually
eutrophicated due to receiving municipal sewage and industrial wastewaters and nutrients from leaky
septic tanks and agriculture.

Excessive nutrients load contributes to the violation of the existing balance and increases, at
least in the initial phase, the intensity of primary production. Clear growth of organic matter usually
leads to disturbances of oxygen settings, and sometimes even to complete deoxidation of the
environment, due to the consumption of oxygen in the decompasition of organic matter. The
appearance of oxygen losses in water over bottom sediments during stagnation periods leads to a
reduction of redox potential, and consequently to the release of reduced ions from sediments into the
near bottom water. In this situation, bottom sediments cease to be a nutrients trap, and in particular
phosphorus — the most important factor causing eutrophication.

The next negative phenomena are: change of water colour, smell and taste, low transparency,
surface high oxygenation and anaerobic condition in bottom layers of water, appearance of hydrogen
sulphides.

Lake Czarne near Platyny Village is an example of alake that has not been studied until today.
Therefore, it was decided for scientific as well as practical purposes to elaborate on the collected
material on the Czarne (drainage basin of Drwegca and Wista rivers) water chemistry.

The main goal of study is to characterize the hydrochemical properties of Lake Czarne (3.9 ha,
5.1 m) and its trophic condition.

The data obtained in the study allowed to qualify Lake Czarne reservoir about fourth degree of
the stability by Patalas (1960). As evidenced in the study, Lake Czarne is moderate eutrophic
reservoir. The lake waters were characterized by an enough high content of nutrients, up to 0.253 mg P
dm? and 5.10 mg N dm?, The high fertility of the lake was exhibited also by the values of BODs
reaching 12.4 mg O, dm™ and low transparency — mean value 0.6 m. In the peak of the summer
stagnation oxygen profile is represented by the clinograde curve typical for eutrophic lakes. The
surface layers of water were well oxygenated, while below 2 meters of depth to the bottom there were
very low concentrations of oxygen — less than 1 mg O, dm’™.

The study has revealed that Lake Czarne water is not well buffered, as shown by the alkalinity
values: 0.8 — 1.6 mval dm'. Total hardness of the reservoir water varied from 80.1 to 100.1 mg CaCOs
dm® which is typical for medium soft water. The hardness was determined mainly by the calcium
content. Moderate high trophic state of analyzed lake is manifested by the values of electrolytic
conductivity (166 — 217 uS cm™) indicating the degree of mineral pollution in the lake. Despite the
waste water input, the amount of chloridesis rather low, to 13.5 mg CI dm’®.

Czarne Lake is a valuable water ecosystem with moderate trophic status, which should be
protected against excessive inflow of organic and mineral compounds from the catchment.
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University of Warmia and Mazury in Olsztyn,
Prawocherskiego st. 1, 10-720 Olsztyn, Poland, renatat@uwm.edu.pl

The research was conducted on four Polish lakes, located on Masurian Lakeland, nearby Ostréda
cty (N: 53 ° 41", E: 19 ° 57'): Szelag Widki (677.5 ha, H max = 35,5 m), Morlinskie (57.5 ha ha,
H max = 19,5 m), Pauzenskie (218 ha, H max = 2 m) and Paskierz (12.5 ha, H max = 10,6 m). These
waterbodies differ significantly in terms of surface area, maximum and average depth, water dynamic and
ichthyofauna, and they present different types of fishery classification, respectively: whitefish — type,
bream — type, zander — type and crucian — type. In these lakes, the fish farming is provided (stocking and
catches). Thefish hatcheries is located on lake Szelag Widki, where intensive fish farming is conducted. In
order to increase the fertility of ponds, natural fertilizers are used. The fish are fed with a high-protein
granulates. Thefarm collects and drains water from and to lake Szelag Wielki.

The lakes differs from each other in the way of catchment use, too. The largest part of lake
Szelag Wielki catchment (55 %) is forested, the fotest occupies 35% of the direct catchment of lake
Morliny. The catchments of lakes Pauzenskie and Paskierz are mainly urbanized.

Theaim of this work is to compare environmental conditions, especially the trophic state based
on basic indicators (concentration of nutrients, chlorophyll a, Secchi disc visibility) and the integrated
TSI. Additionally thermal-oxygen profiles were made and the content of organic matter as BOD and
COD-Mn were determined. Water samples for analyses were taken four times, from June to November
2017, from a sampling stations located over the deegpest site in each lake. Stations were found with the
use of bathymetric maps and a GPS receiver. Water samples from the ponds (fish hatchery) were
taken twice. Physicochemical analyses were done in accordance with the standard methods used in
surface water examinations.

In comparison to the lakes, the water in the pond was characterized by a higher content of
organic matter (on average: COD-Mn = 27.1, BODs = 17.3 mg O, dm™). The concentration of organic
nitrogen (2.0 —3.29 mg N dm ") and organic phosphorus (up to 1.097 mg P dm™) also was higher.

Based on thermal-oxygen prafiles, it was found that shallow lake Pauzenskie is a homothermic and
homooxygenic polymictic waterbody. During the research period, in the summer, the temperature of entire
mass of water was similar to the temperature of epilimnion in the other lakes. The intensive primary
production process in the entire mass of water was indicated by oxygen oversaturation (118% O.) and
confirmed by the increased reaction of water (pH = 8.9) and a low Secchi disc visibility (SD = 0.3 m). In
October and November visibility increased to 0.5 m, and oxygen saturation decreased to about 83% O..

The other lakes are thermally stratified. Epilimnion in lakes Szelag Widki and Morliny, was
oxygenated (>115 % O,) and oxygen was rapidly depleed in metaimnion. Hypolimnion was
deoxygenated, which indicates the possibility of internal supplying. In lake Paskierz, the oxygen deficit
occurred throughout the entire research period.

The TSl (TP) values in all these lakes was the highest. Especialy in lakes Pauzenskie and Paskierz
it was characteristic for hypertrophy. The values of the others partia TSl in these lakes indicate advanced
eutrophy. In addition, the primary production process in lake Pauzenskie was limited by the presence of
nitrogen (TSI (CHL) — TSI (N)> 0 and TSI (N) — TSI (P) <0). This is confirmed by the relatively low
concentration of chlorophyll a (7.78 — 18.08 pg dm®), and TN/TP = 115 indicates the growth of
undesirable cyanobacteria. The concentration of organic matter (COD-Mn) in the surface layer of water
was high (14.5-19.5 mg O, dm®) and the ratio COD/BOD >1 indicates it’s inflow from the catchment.

The eutrophic nature of lake Morliny the water was confirmed by all partial TSI values.
Visibility of Secchi disc (1 — 1.8 m during the summer) was lowered by phytoplankton (23.25 pg dm’
%), it's biomass could be limited by zooplankton or by the presence of toxic compounds. The fertility
of water in Lake Szelag Widki corresponded to mesotrophy. The relationship TSI (Chl) <TSI (SD)
indicates that the low water transparency (SD 1.5 1.9 m) was caused by high concentrations of
organic matter. This may result from the fact that water is discharged from fish ponds where natural
fertilizers and fish food are used.
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NEPCIIEKTUBH BUKOPUCTAHHS TEXHOJIOTI'T BJIOKYEHH
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Thegoal of thisarticleisto provide clear insight into how blockchain technology could contribute to
the improvement of supply chain management and forest sector logistics in Ukraine. The blockchain
technology is one of the breskthrough innovations that changes the ecosystem and can bring it to anew level.
Increasing transparency, tracking and security in the forestry sector can be a breakthrough in the establishment
of a safe and much more rdiable economy through the promoation of trust, honesty and the prevention of the
use of questionable practices. The essence of blockchain technology and prospects for its application on
various operations of the forestry activity wasrevealed.

[TimnpuemMcTBa JIICOBOIO IOCIOAAPCTBa YKpaiHU 3MIMCHIOIOTh BEICHHS JIICOBOTO TOCIIOIAPCTRA 1
BUKOHYIOTH ITPH I[bOMY KOMILJIGKC 3aBJaHb, [TOB S3aHMX HE JIMINE 3 MOCTAYaHHsIM JlicoMaTepialiB iHIIMM
rajgy3siM €KOHOMIKH, aje W i3 3a0e3MEUCHHSIM EKOJOIYHOI Oe3NekH, BUKOHAHHSIM COINAIbHO BaXKIIMBHX
3aB/iaHb, CIIPSIMOBAHMX HA TIOCHJICHHS €KOJIONYHHUX, COLIAIbHUX Ta eKOHOMIUHMX (DYHKIIIH JTICIB. YXBaJICHHS
iJI0] HU3KK PIllIeHb MApIaMEHTOM 1 YpsiIoM KpaiHH IMIOA0 3aKpIiIUIeHHS €BPONEHCHKOr0 NUIAXY PO3BHTKY
copMyBalM CTpaTeriro y BHUpIIICHI HA3pUIMX MpoOJieM Y JIICOBOMY TOCIIOAAPCTBI KpaiHM Ha 3acamax
MPO30POCTi, BIIKPUTOCTI Ta BPaXyBaHHsI IHTEPECIB YCIX 3aIlikaBJICHUX CTOPIH.

AHaJi3 1HHOBAIIHHMX (OPM TEXHOJIOri JIICOCIYHUX POOIT Ta YIPaBIiHHS JAHIIOTOM ITOCTaBOK i
BIPOBA DKEHHS Y JIICOBE TOCTIOAAPCTBO CTIHKOrO CYCIUTBHOTO (DYHKI[IOHYBaHHS HAlle)eKTUBHIIIHIX (OpM Ta
METO/IIB JIO3BOJISIE 3aCBITYMTH TakKi Woro mum: (opMyBaHHS EKOHOMIYHMX 3B'SI3KIB YYACHHKIB PHHKY
JICOMPOMYKIIl Ta HANAHHS JICOrOCIOAApPChKUX TOCIYT, IO € BAKIMBAM YHHHAKOM  ITiJIBHIICHHS
KOHKYPEHTOCIIPOMO)KHOCTI CYO'€KTIB Oi3HECYy, CTaOUIBHOI 1 CTIHKOI TXHBOI B3a€MOJIii; BIIPOBAPKCHHS Y
MPAKTHKy CYCIUILHOTO WTTS TPHHIUIIB KOPIOPATHBHOI COINANBHOI BIANOBIIAIBGHOCTI, OCOOJMBO Y
MUTAHHSAX 30aJaHCOBaHOTO TPOPOIOKOPUCTYBAHHS, MOHITOPHHTY, ayJWTy, CHCTEMHOTO aHami3y i
OIIHIOBaHHSI PU3UKY Ta MPO30POCTi PHHKY JIICOMPOTYKIIIi.

Po3B’sizatit ipobIieMy MOXITHBO IILUISIXOM 3aIPOBADKEHHST TIPUHIIMITY CTAlIOro PO3BUTKY JIICOBOTO
TOCIOapCTBa, HEBUCHAKIIMBOTO Ta MPUPOJI030epiralouoro KOMIUIEKCHOTO BUKOPHUCTAHHS JIICOBUX PECYpCiB
1 YIOCKOHAJIGHHS CHCTEMH BEICHHS JIICOBOIO TOCIOIApCTBA 3 BHUKOPHUCTAHHSIM TEXHOJIOTIl OJIOKYEHH.
Posmozinena 6asa manux (Orokueiin) (GopMyeThes K Oe3epepBHO 3POCTAOYMI JIAHITIOMKOK OJIOKIB 3
3alMcaMy Tpo BCl TPaH3aKIlil MK KOPHCTyBaYaMH Ta TIepeBIpsi€ iX JOCTOBIPHICTh. Y YaCHUKH BUPOOHHUYOTO
MpOIeCY MalOTh KOXKEH CBOIO KOIMifo Ii€i 0a3u JaHux, 3'€JHaHy 3 IHIIMMH HocisMu B Mepexi. Komm
MPOBOJIUTHCS YEProBa TPAH3aKIIis, Y MEPEKI CTBOPIOETHCS 1 TEPEBIPSIETHCS HOBUH OJIOK, SIKUE TONIAETHCS JI0
Onokueiiny. Lle rapanTye Oe3meuni i Maike MUTTEBI yroid MK ydacHWKamu. [H(popmaris B OMokax He
mmgpoBaHa 1 JOCTYIHA Y BIIKPUTOMY BHUIJISN, ONHAK 3aXWINcHa BiJ 3MiH, sSika HE MOXe OyTH cTepra,
CKacoBaHa a0o BinpenarosaHa. TiUTbKH HOBHI 3aIKC, ITITBEPDKCHNH yIaCHUKAMH JIAHITIOYKKA, MOYKE BHECTH
3MIHH B OJIOKYEHH.

["010BHOIO OCOONHBICTIO TEXHOJOTIT OJOKUEHH € MPOCTEKYBaHICTh Ta MPO30PICTh iH(pOpMAIlii, ska
3aKpIILTIOETHCSL 32 00 €KTOM B3JIOBK BCHOTO JIAHIIKOXKKA, ICTOTHO CIIPOIIYIOYM TIporec Bepugikarlii
MOXO/DKEHHST TPOAYKTY, TAKCAIIMHUX MOKA3HUKIB Ta OCOOJMBOCTEH TEXHOJIOTIYHOIO ITPOLIECY Bif
BUPOIIYBaHHS JI0 CIIOXKUBaHHs. Lle fae Benmnue3Hi MOMKIIMBOCTI CTEHKXOJIEpaM Y JiCOBOMY TOCIIOIAPCTBI,
SKi BCe OUTbIIIE BUMAraloTh HE TUTbKA BHUCOKOI SIKOCTI Ta Oe3MeKH MPOIYKTIiB, ale H MpPOCTeKYBAHOCTI i
MPO30POCTi JIAHIFOXKKA TOCTaBOK. J[0 TOro kK Ha IMX PUHKAX ONOKYEHH CHpHATAME IIBHAIIKOMY
BU3HAYECHHIO HEOOXIMHMX XapaKTEPUCTHK, HDK (OpMajbHHMX ITOKAa3HHUKIB, TaKUX SK ITOXO/DKEHHS, IO
MOMIMIINTG JOCTYIl HA I[i PUHKMA HETPAJMIIMHUX TOocTadadbHUKIB. HapelTi, nemieBa TEXHOIOTIS
MIPOCTEKYBAHOCTI 1 3a0e3MeUEHHs MPO30POCTI JIAHIIIOKKA TTOCTABOK JUIS CIIOYKMBAya BUKINYC OUiKyBaHHS
MOIABIIONO 3HIKEHHS I1iH Ta POBE/ICHHS MOHITOPUHTY CTaHy Ta iHBEHTApHU3allii JIiCIB.

3pocTaHHs TIPO30POCTi, BIICTEKEHHS Ta OE3IEKH y JTICOBOMY T'OCIOIAPCTBI MOXKE CTATH TIPOPHBOM
y CTAHOBJIEHHI Oe3MeyHoi 1 HabaraTo OUTBII HAJIHHOI EKOHOMIKH 4epe3 TPOCYBaHHS JIOBIPH, YECHOCTI Ta
yepes 3amo0iraHHs 3aCTOCYBaHHIO CYMHIBHUX NpakTHK. Lle B I[IOMY MO3MTHBHO BioOpa3UThCS Ha
3aralipHii CHCTEMI TPUPOIOKOPUCTYBAHHS Ta OXOPOHH HABKOJHIIHBOTO CEPEIOBHUINA, 3a0e3Meuyiodn
peaizaiito cTpaTeriyHuX HaNpsMIB JisUTBHOCTI TalTy3i.
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BIOIHAUKALIA CTAHY ATMOC®EPHOI'O ITIOBITPS Y MICTI JIbBOBI
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JIvsigcokuu HayionanvHul yHieepcumem imeni lIeana @panka
79005, 6yz. Cakcacancokoeo, 1, Jlvsis, Yrpaina; halyna_antonyak@yahoo.com

Our research was aimed at determining the level of accumulation of heavy metals (Cr, Mn, Ni,
Pb, Zn) in the epiphytic moss Pylaisia polyantha that grows in the urban ecosystem of Lviv city, in
areas with different levels of anthropogenic impact. Studies have shown that the concentration of all
metals analyzed in Pylaisia polyantha growing in the vicinity of high-traffic density roadways is much
higher than in moss growing in areas not subjected to traffic load. This is especialy true for
concentrations of Pb, Mn and Zn, which increase in moss plants by 5.7, 2.7 and 2.5 times,
respectively, under air pollution conditions. The results obtained suggest that Pylaisia polyantha moss
possesses a high metal-accumulating capacity and can be used as a bioindicator of atmospheric
pollution with heavy metals in urban ecosystems.

J171st OIIHKY CTaHy MPHPOJAHOTO KOMIIOHEHTa YPOOSKOCUCTEM 1 3’ ICYBaHHS PIBHS HAJIXOJKCHHS
B HAaBKOJHIIHE CEPEOBHINE AHTPOIIOTEHHUX TMONIOTAHTIB BAXKJIMBE 3HAYCHHS Ma€ CKOJOTIUHUI
MOHITOPHHT aTMOC(EPHOro MOBITPsI Ta MOIIYK POCIMH-0i10iHIUKATOPIB, 33 JOMOMOIOI0 SKUX MOXHA
BUSIBUTH PIBEHB 1 Xapaktep 3a0pyAHeHHs aTMOoc(epH B MiCBKUX CHCTeMaX. Y IbOMY aclleKTi 3HauHy
yBary npuBepTa€ BHKOPUCTAHHS OpioQiTiB, SKUM MpUTaMaHHI 06araTto BIACTHBOCTEH, IO POOHTH ix
MPUIATHUMH JJIsl €KOJIOT1YHOT'0 MOHITOpWHTY aTtMmocdepHoro mnositps. [Ipore 3HaueHHS OKpeMHX
BUIIB Opioduiopu ans OioiHmukarii 3a0pyaHeHHs aTMochepd BaXXKHUMH MeTajaMH 3’ ICOBaHE
HEJIOCTaTHBOI Miporo. ToMy Hammi JTOoCiiJKeHHsI OyJiM CKepOoBaHI Ha BH3HAYCHHS PIBHS aKyMYJSIIil
meraini (Cr, Mn, Ni, Pb, Zn) y pociunax emiditHoro moxy Pylaisia polyantha (Hedw.) Schimp., ski
pocTyTh B ypOoekocucteMi micta JIbBoBa. Pocimuu Moxy Juist aHami3y 30upainu y paiioHax i3 pisHUM
piBHEM aHTPOIIOI'CHHOr0 BIUIMBY, a caMe: y MapKoBiit 30Hi M. JIbBoBa (CTpHiichKuii mapk, [ amuibkuii
paiion) ta Ha minsHmi By, Crpuiichkoi (CHXIBCBKHH paiioH), Uil SKOi XapaKTepHE IHTCHCHUBHE
TpPaHCIOPTHE HaBaHTa)KeHHs. KOHIIEHTpaIlil0 METaNiB y JOCTIIHOMY MaTepiaii BU3HAYa METOIOM
aTOMHO-a0CcopOIiiiHOT  criekTpodoromerpii. OTpuMaHi pe3yabTaTH OMNPAIbOBYBAIM METOAAMHU
BapialliifHOI CTaTUCTHKH.

VY nociiKeHHSX BCTaHOBJICHO, IO 3a piBHEM akymysnsiii B pocnuHax Pylaisia polyantha
aHaJTi30BaHI METaJM MO)KHA pPO3TalllyBaTH B TakoMy mopsaky: Mn > Zn > Cr > Ni > Pb. IIpore
KOHIIEHTpAIlis BCIiX IOCTIMKyBaHHX MeTamiB y pociamHax Pylaisia polyantha, sxi pocryts mobmusy
aBTOMAriCTpaJieil 3 IHTEHCUBHUM TPAHCIIOPTHUM PYXOM, 3HAYHO OiIbIlIa HIXK y POCIMHAX, 1[0 POCTYTh
Ha JUISHKaX, sSKI HE 3a3HAIOTh TPAHCIIOPTHOTO HAaBaHTAKEHHS. BMICT MeraniB y 3pa3kax MOXY
Pylaisia polyantha, 3iopannx Ha Byn. Crpuiichkiii, mepeBuiye Takuii y 3pas3kax, 3i0paHuUX Ha
teputopii Ctpuiicbkoro mapky B 1,5-5 pasiB i Oinbiie, 30kpema: Pb —y 5,7 pasy, Mn —B 2,7 pasy, Zn —
B 2,5 pasy, Ni — B 1,6 pasy, Cr — B 1,5 pa3y (p<0,01-0,001). Ockinbku 6piodhiTh JIErKo MOTIHHAIOTE
MeTand 3 atMocepd, OTpUMaHi Pe3yJIbTaTH CBIIYATh MPO 3HAYHWI piBeHb 3a0pyIHEHHSM IMOBITPS
MeTajaMy B paiioHi 3 BUCOKMM pIBHEM TPaHCIOPTHOrO HaBaHTa)keHHs. Lle crocyeThcs Hacammepen
CBHHI[IO, PIBEHb HAKONMUYCHHs SIKOTO B pocinHax Moxy Pylaisia polyantha 3pocrae 3a Takux ymoB
HaHOUIBIIO Mipor. SIK BiIOMO, CBHHEIb HAJICKUTH 10 HaiHEOE3MEYHINIMX IONIOTAHTIB, 1 HOro
HasSBHICTH B aTMOC(EPHOMY IOBITPi CTBOPIOE 3HAYHHWI PHU3MK JJIsl 3I0POB’ S Jro/ieil. X0o4a BIPOIIOBK
OCTaHHIX POKIB BUKHIM PD 3 BUXJIOMHMME ra3aMu TPaHCIOPTHHUX 3aCO0IB 3HAYHO 3MEHIIMINCS, 1eH
MeTaJ Bce 1Ie BUSBISIETHCS Y 3HAYHIH KUTBKOCTI B aTMoc(epi MPOMHUCIOBUX MICT. 30LTbIICHHS BMICTY
THIINX BOYKKHX METAJIB B aTMOC(EPHOMY MOBITPi TAKOXK IIKITTMBO BIUIMBAE HA 3/I0POB’ s JIOICH .

3 oTpuMaHUX pe3yabTaTiB MOJKHA 3pOOMTH BHCHOBOK, 110 Mox Pylaisia polyantha inTerncusro
Hakonnuye Baxkki meranu (Pb, Mn, Zn, Ni, Cr), BMicT skux B aTMOC(HEPHOMY MOBITPi MICT iCTOTHO
3pocTae B palioHaX 3 IHTCHCHBHUM pPYXOM aBTOMOOUIBHOrO TpaHcmopTy. Lleit Bum Opiodirtis
PO3IOBCIOJDKEHUIT Ha TepUTOpii YKpaiHM Ta IHIIMX €BPONEHCHKUX KpaiH, BXOJHWTH JO CKIAIy
Opiogiopu GaraThboX MICT 1 CTIKHI 10 BIUIMBY TEXHOTEHHOTO 3a0pynHeHHs aTtmochepu. Bucoka
aKyMyJIsiiiiHa 3maTHiCTh Moxy Pylaisia polyantha momo MerarniB qae MOXKIMBICTH 3aCTOCOBYBATH
foro sk Oi0iHaUKATOp cTaHy aTMocdepu B ypOoeKocHcTeMax.
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A. 0. MAPAXOBCBKA, B. B. JITYOK, C. 5. MAPAXOBCBKA (YKPAIHA, JIbBIB)
JTOOUHUIIEHHSA CTIMHUX BOJI BUPOSHUIITBA XAPUOBUX OJIII BIJ
JAJIMIIKOBOI'O BMICTY 3ABPY/IHUKIB TA EKCTPATEHTY

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexuika»
79013, 6yn. C.banoepu, 12, Jlvsis, Yrpaina; anastasa.marakhovska@gmail.com

Moreover it creates a significant environmental problem, asis the pollution of surface waters by
organic substances. The adsorption method of treatment of waste water of edible oils by adsorbent —
activated carbon is investigated. The results of experimental studies, statics and kinetics of activated
carbon absorption of organic components from oil drains are obtained.

KinbkicTh MPOMHUCIOBUX CTIYHHMX BOJ, [0 YTBOPIOIOTHCSA HA MIANPHUEMCTBAX, 3 KOXKHUM POKOM
3pOCTAE Ta CIPUYHMHSE CIIOKUBAHHS BEIMKUX 00’ €MIB CBIXKOI BOM, 3a0pyIHCHHSI IIPUPOAHUX BOIOMM
Ta pivok. Bee e mpu3BOANTH 10 BUHUKHEHHS IUIOTO PSITy €KOJOTTYHUX MpoOJieM, BUPILICHHS SIKHX
BUMAarae B)KMBAaHHS 3aXO[iB 13 3amo0iraHHs TONaJaHHs 3a0pyTHIOIOYUX PEYOBHH y HABKOIMUIIHE
cepenoBuile. 3HaYHy EKOJIOTIUHY HeOe3MeKy CTBOPIOE 3a0pYAHEHHS MOBEPXHEBHX BOJ OPTaHIYHUMHU
PCUOBHHAMH 13 CTOKIB BUPOOHHIITB Xap4oBoi omii. J{yist 6araThox MiAPHEMCTB IIi€l rayry3i MpaBUIbHE
OYMINEHHSI CTIYHMX BOJl CTAHOBHUTH BEIMYE3HY MpoOiieMy. Yce dacTime mepen MiAnpueMCcTBaMu
MOCTAlOTh MPOOJIEMH TMOIIYKY e(EeKTUBHUX 1 HaJIHHUX B eKCIUTyaTallil OYMCHHX CHOpYHA, fKi
rapaHTyIOTh CTa0lTbHY BUCOKY SIKiCTh OYHIIICHHS.

B nitepaTypi MiCTATBCS JaHi MPO PiIMHHO-EKCTPAKIIMHE OYHUINECHHS CTIYHUX BOJ BUPOOHHUIITB
Xap4oBOl OIii, SIKe CYTTEBO 3MEHINYE piBeHb 3a0pyAHEHHs CTIYHUX BOJ BUPOOHHUIITBA POCIUHHHX
O, TIPOTE 3aBXKJM 3aJMINAIOTHCS CIIOBI KUTBKOCTI €KcTpareHTy. B mporeci excrpaxiiii yactuHa
EKCTpareHTy pO3YMHSIETHCS B CTIUHIHM BOJII, OCKUTBKH 30BCIM HEPO3UMHHUX Y BOJI PIIMH HEMAE Ta CTAE
HOBHUM 3a0pyIHIOBaYeM, TOMY HEOOXIHO BUIAISATHA €KCTPAreHT i3 YMOBHO OUYHIICHOI Boau. Tomy mis
KIHIIEBOTO BHPIIICHHS MPOOJIEMH JOMUILHO 3aCTOCOBYBATH aJCOPOIIHE NOOUYHMIICHHS OJEPyKaHOrO
padinarty Bij 3aJHIIKOBOTO BMICTY OpraHiYHUX 3a0py/JHIOBAaUiB Ta €KCTPATCHTY.

[ToenHaHHs piIAMHHOI €KCTpakKilii 3 ajcOpOIl€r0 JUIsl OYMIICHHS CTIYHMX BOJ BHUPOOHHUIITBA
Xap4OBHX OJiH TaKOXK HEOOX1IHO MPOBOIUTH 3 METOI0 CKOPOUCHHS BHTPAT EKCTPAreHTY, HE 3aBXK/IU €
JOIITBHUM JIOCSITAaTH BHUCOKOi €(pEKTUBHOCTI OYMINEHHS CTIYHOI BOAU EKCTPAKIIMHMM OUYHIICHHSM.
[lepeBaroro ancopOLiHOrO METOAY € BUCOKA €()EKTUBHICTh, MOKJIUBICTh OYHMILNEHHS CTIYHUX BOJ, 110
MICTSTh KiIbKa PEYOBMH, a TaKOX peKymepalii Iux pedoBuH. llel MeToj 3acTOCOBYIOTH IS
IMOOKOr0 OYMIIEHHS CTIYHMX BOJ BiJl PO3YMHEHHUX OPTaHIYHMX PEUOBHMH, a TAKOXK Yy JIOKAJIBHUX
YCTAHOBKaX, SKIIO KOHI[EHTPAIIisl [MX PEUYOBHH y BOJII HEBEIMKA 200 BOHH € CHIIBHO TOKCHYHUMH.

Haii6inbm yHiBepcanbHUM 3 aJcOpOEHTIB € aKTHBOBAaHE BYTULIS, BOHO Ma€ CHIILHO PO3BHHYTY
MATOMY TIOBEPXHIO Ta BEIMKY IOPHUCTICTh, 1 SK HACIIIOK IbOTO, BUCOKY aJCOPOIifiHy 31aTHICTb.
BaxxmmBuM 11e € Te, M0 aKTHBOBAaHE BYTULIS Ma€ Mally KaTaJiTHYHY aKTUBHICTh CTOCOBHO peakIliif
OKHCIIIOBAaHHS, KOHJCHCAIlil., Mae HHU3bKY BapTIiCTh, MICIs pereHeparii ajacopOiiiiHa €MHICTh He
3MEHIIYEThCS, 10 TapaHTye BEIHMKY KUIBKICTh HUKIB poOoTH. CHPOBHHOIO JJIsI BUTOTOBJICHHS
AKTHBOBAHOTO BYTULISL MOXe OyTH MPAaKTHYHO OyIb-SKHI BYTJICIEBOTPUMAIOYHN MaTepiai: BYTiis,
JICPEBUHA, MOJIIMEPH, BIIXOIN Xap4yOBOI, LIEII0JI03HO-IANIEPOBOI i IHIINX ranxy3eil IpOMHCIOBOCTI.

3 MeTol BH3HAYCHHS TEXHOIOTIYHOTO PEXKUMY aJcopOlidHOI YCTAaHOBKH IPOBEACHI
JOCITIDKCHHS  aJICOPOIIIMHOT €MHOCTI aKTHBOBAHOTO BYTULIS IIOAO 3a0pYIHMKIB CTIYHMX BOJ
BUPOOHHWITBA POCIMHHHUX OJiH, BCTAHOBIICHI 130TepMH aJicopOllii, SKi OMHCYIOTh PIBHOBAry Mix
3a0pyIHIOIOYOK) PEYOBMHOK Yy CTIYHIA BOai, Ska Mae OyTd ajcopOoBaHa, 1 I KUIBKICTIO B
AKTHBOBaHOMY BYT'1ILII.

AgncopOliiiHy piBHOBary B CHCTEMi TBEpIHH aJICOPOEHT — PO3YMH OIUCYE Ps PIBHSIHB, SKi
HaBeJCH1 y JIiTepaTypi 3 mpoliecy aacopOiiii. Hamu BuKoprcTaHo 1B MOJENI, 1[0 OMKUCYIOTh 130TEPMH
piBasaHS Jlenrmiopa Ta ®Opeitaiixa.

Sk cBigUaTh MPOBEACHI MOCTIIKEHHS IO BHBUYCHHIO CTaTHKM Ta KIHETUKU aJCcOpOIiiiHOIrO
JOOYHIICHHS CTIYHUX BOJ IMIAIPUEMCTBE BHPOOHHMIITBA XapuyoBHX ONiH, 10 HaiKpaiie
EKCIIEPUMEHTAIILHO OTpUMaHa i30TepMa aJcopOIii omucyeTbes piBHAHHSAM JleHrMmiopa, a mporiec
a7ICOPOLIITHOIO OYUIIECHHS MPOTIKAE 3a 30BHIIMHBOAM(DY3IHHUM MexaHI3MOM. 3a TaKMX OOCTaBHH
CTYIIHb OYMILNEHHS CTIYHUX BOJ BiJIOBIA€ CAHITAPHO-TITIEHIYHUM HOPMaM.
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0.B. JUKYC (YKPAIHA, JIbBIB)
AKTYAJBHICTDH BIPOBAKEHHSI B YKPATHI HIJIXO/IB €C Y YACTHHI
3ABE3NEYEHHS EKOJIOTTYHOI BE3NEKHU [IPY NEPEBE3EHHSIX
3AJIIBHUYHUM TPAHCIIOPTOM

JIb6i6CbK020 HAYKOBO-00CTIOHO20 IHCMumymy cyoosux excnepmus 19024,
eya. Jlununcwvroeo, 54, Jlvsis, Yrpaina; djusov22@gmail.com

The existing ecological state in Ukraine is unsatisfactory, and the existing pollution of the
ecosystem and the biosystems has a significant impact on human existence. This was an incentive to
conduct a study of legislative and industry standards of the EU, the CIS and Ukraine in terms of
ensuring environmental safety in rail transport. Taking into account the European experience and their
environmental direction of life will provide new opportunities for monitoring and improving the
situation in Ukraine. The analysis and study of the legislation of Ukraine in the sphere of railway
transport and eco-security shows unfortunately a low level of consideration of existing modern
requirements stipulated by the documents of the EU and the UN.

The idea of raising and ensuring a high level of environmental safety in railway transport is
tangential to the State Target Program for Reforming Railway Transport, which must be considered as
urgent.

MerToro TpaHCIOPTY 1 3aTI3HUYHOTO 30KpeMa € 3a0€3MeYUTH MOTPeO HAI[iOHAIBHOI EKOHOMIKH 1
HaceJIeHHs1 B IepeBe3cHHI. HeoOXimHo cka3aTd, MmO ICHYIOTh TaKi BaXKIMBI TMOKa3HUKH POOOTH
TPAHCIIOPTY, SIK: SIKICTh Ta eEKTUBHICTh MEPEBE3CHb MACAKHPIB 1 BaHTaXKiB, eHeProe()eKTUBHICTS,
TEXHOJIOT1YHE HABAaHTA)KCHHSI Ha HABKOJHIIHE CEPEOBUIIE, 110 HAXallb HE BIIMOBIJAIOTh CyYacHUM
CBITOBMM BHMOTaM, SKi JJIs TPOJOBXKEHHS CTaJOro pPO3BHUTKY JCpKaBH IIOTPIOHO TaKOX
nokpaityBatd. OJHUM 3 TIPIOPUTETHO-BaXJIMBUX TMOKA3HWKIB MPU TAKOMY TIpoIlleci € — piBeHb
exoJoriuHoi Oesneku. ExonoriunHa Oe3meka — Iie cTaH, MPH SKOMY HE MOPYHIYETHCS EKOJOTiYHA
KOM(OPTHICTD JKUTTS, PEaTi3ye€ThCS 3IaTHICTh MPOTUCTOSATH 3arpo3aM KHUTTIO, 3JI0POB'I0 BCIX KUBUX
icTOT, NMIOAWHI, BKJIOUAOUX 1i Onaromonyddsi, mpaBa Ha Oe3ledHe cepeoBHINE KHUTTS, Ha JpKepena
XKUTTE3a0e3MeueHHs 1 MPUPOIHi pecypcu. Cama CyTHICTh BU3HAUCHHS, 10 JK TaKe eKoJioriuHa Oe3nexa
1 OMHCye HAMPSMKH IMOAAJIBINOI poOOTH Ta I METy — YIOCKOHAJCHHS IMiAXOMIB 3 JOCHIKCHHS
CY4acHOTO CTaHy EKOJOTIYHOI Oe3leKH Ha 3aJTi3HHYHOMY TPaHCIOPTI Ta PO3POOJICHHS alTrOpUTMY
ONTHUMAIILHOrO BHKOPHCTaHHS YHIBEpCaJbHUX MPAKTHYHHUX 3aXOfiB (ITIIXOIIB) Cy4acHOro CBITY B
CYKpaiHCBKHMX pealisx» sl 3a0e3le4eHHs] eKONOTiuyHOi Oe3lMeKd Ha 3aTi3HUYHOMY TPaHCIOPTI
VYkpainu. IcHyroumii exonoriyHuii craH B YKpaiHi € He3aJ0BUIbHHUM, a BiH, B CBOIO 4Yepry, €
MOKAa3HUKOM CTaHY €KOCHUCTEMH 1 OI0CHCTEMH, TOMY BUCHOBOK PO 3HAYHHWI HEraTHBHUM BIUTHB 1X Ha
ICHYBaHHsI JIFOJMHH, 5K 1 JIIOJUHH HA HUX € JIOTTYHUM.

Bxe mpoBenena pobora 3 JOCTIIKEHHS 3aKOHOAABYMX 1 ramy3eBux cranaaprie €C, CHI i
VYkpaiHn B dUacTWHI 3a0e3ledeHHs CKOJOriyHOi Oe3lMeKd TMpH MEepeBE3CHHSIX —3aII3HUYHUM
TPAHCIIOPTOM MIATBEpIMIIA aKTyalbHICTh ICHYBaHHS NpPOTAIMH B JaHUX NHTaHHAX. Ll poGora
MiATBEp A iICHYBaHHS 3HAYHOTO €BPOINEHCHKOT0 JOCBIY CTAIOr0 eKOJIOTTYHOrO PO3BUTKY 1 IXHBOTO
MPHUPOFOOXOPOHHOTO HATIPSAMKY KHTTS. 30KpeMa BHKOHAHWH aHaNi3 Ta JOCHIPKEHHS 3aKOHO/IABCTBA
VYkpainu B chepi ekoOe3neky Ha 3aMi3HHYHOMY TPAHCIIOPTI 1 TOKa3aB HU3BKUW piBEHb BpaxyBaHHS
Cy4acHHX BUMOT, siki mepenbadeni nokymentamu €C 1 OOH HammM cycriibcTBOM — YKpaiHOLo.

Ines 3 migBuUIeHHS 1 3a0€3MeYeHHST BUCOKOI'O PIBHS €KOOE3MEeKH Ha 3aJIi3HUYHOMY TPAHCIIOPTI €
JOTHYHOIO 110 Jlep’kaBHOI MiTBOBOT MporpaMu pedopMyBaHHS 3ai3HUYHOro TpaHcropty Ha 2010—
2019 poku, 3aTBepkeHoi moctaHoBoto Kabinery MinictpiB Ykpainu Bin 16 rpynas 2009 poky Ne
1390 i 36iraeTbest 3 CTpaTeriyHuM TUIAHOM PO3BUTKY 3aji3HMYHOTO TpaHcmopty Ha mnepion gao 2020
POKY B HANIPSAMKY 3a0€31eUEeHHS €BPOIEHCHKOT CHCTEMH YKUTTS.

Ha ocHOBi BHIIE ONMUCAHOIO, MPOIOHYETHCS IUIAXOM JOCHIIKEHHS BHOIPKOBOT'O AiFOUOTO
0a30BOr0 eleMeHTa 3ai3HNYHOI iHpacTpyKTypH (CTaHIIisA, AEMO TOIIO) PO3TIIAHYTH MICI 3HAYHOTO
BIUIUBY Ha piBEHb €KOOE3IEKH, 100 B pe3yibTaTi OTPUMATH MOJECIb ONTHMAJILHOIO 3aCTOCYBaHHS
HOBITHIX CBITOBHMX TEHJEHIII} Ta JOCBidY, IO JTOIOMOXKE 3a0€3MEUUTH CTAIUN EKOJIOTTYHUM PO3BUTOK
1 MOKpaIIeHHs XKUTTS rpoMajisiH. Bkazana po0oTa miICMIIMTE Mpolec iMIieMeHTanii €BporneichKoro
3aKOHOJIABCTBA, & TAKOXK 1 HAJ3BUYAMHO BaXKIIMBUM OyJ1€ JOCITIKEHHS MOYJIMBOCT] BITPOBADKCHHS B
VYkpaini migxoaie €C B 4yacTHHI 3a0€3MEUCHHS €KOJIOITUHOI OS3IEKH Ha 3aJTi3HHMIII.
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'C. THATYUI, '0. MACJIOBCBKA, M. MAJIbOBAHUH,
0. IIOIIOBUUY, ?A. CEPEJIA (YKPAIHA, JIbBIB)
NEAOTPO®HI MIKPOOPI'AHI3MU O3EP IH®LILTPATIB
JbBIBCbLKOI'O IMOJIIT'OHY TBEPAUX INOBYTOBUX BIJIXOIB

Ulvsiscoruii nayionanshuii yHigepcumem imeni leana @panka,
syn. I pywescvkoco, 4, m. Jlvsie, 79005, Vrpaina, e-mail: gnatuk88@ukr.net
Hayionanonuu ynieepcumem «/Ivgiscoka nonimexuika»,
gyn. C. banoepu, 12, m. Jlvsis 79013, Vkpaina

Pedotropic microorganisms have formed a unique group of microorganisms that metabolize
organic matter, including toxic, and are resistant to the compounds of heavy metals and other toxic
compounds. Due to resistance to heavy metal ions and the ability to degrade a wide range of organic
substances, pedotrophic microorganisms are characterized by significant biotechnological potential.

[enorpodni MikpoopranisMu chopMyBalld YHIKaJIBHY TPYIy OpPTaHi3MiB, SIKi PO3IIEILTIOITH
OpraHiuHi PEYOBHHH, Y TOMY YHUCII i TOKCHYHI, Ta € CTIMKMMH JI0 BIUIMBY CHOJNYK Ba)KKUX METaiB i
IHIIMX TOKCHYHHUX PEUYOBMH. BHACHIZOK CTIMKOCTI J0 1OHIB BaKKMX METaliB Ta 3aTHOCTI
JerpayBaTH IIUPOKUH CIIEKTP OPTaHIYHUX PEYOBUH NEA0TPO(HI MIKPOOPTaHi3MH XapaKTepU3yIOThCS
3HAYHUM O10TEXHOJIOrYHUM ITOTEHIIIAJIO0M.

Meroro poGotu Oyno BHIIMUTH MeAoTpodHI MiKpoopraHismMu 3 o3epa iHQIIBTpaTIB
JIBBIBCBHKOTO MOJIIrOHY TBEPAUX MOOYTOBHX BIIXOMIB T4 BU3HAUUTH iXHIO IPUHATISKHICTH 10 €KOJIOTO-
Tpodiunux rpyn. [Ipodu indineTpary BigOupamm 3 mOBepXHi o3epa iHdinpTpaTiB Ta rmmbun 0,5 Ta 1
M. [lemorpodHi Mikpoopranizmu 3 o3epa iHQLIBTpaTIB BHIUISUIM HA arapu3oBaHOMY EKCTPaKTi
iHdinpTpaty. UYmcenpHicth KVYO mnegotpodhHuX MiKkpoopraHiamMiB y pi3HHX mpobax Oyna
HEOJHAKOBOIO, 1110, HMOBIpHO, OOYMORBJICHO BMICTOM OPIaHIYHUX PEUYOBHH Ha JOCHIHKYBaHUX
rMOWHAX BOAOWMH, PESKUMOM aepalii Ta iHIMMMHA YuHHHKaMmu. Cepell BUSBICHUX MENOTPOPHHX
MIKpOOpraHi3MiB Oy/nM Taki, MO YTBOPIOIOTh CIOPH 1 Taki, SIKi iX HE YTBOPIOIOTH. HaiOinbmma
KibKicTh KYO HecnopoyTBOpIOBaIBHUX MEAOTPOGHUX MIKpOOpraHiaMiB Oyia BHsBICHA B Mpodax,
BimiOpanux Ha riuouni 0,5 M, a criopoyTBOpIOBaIbHUX — y MP0o0ax, BiAiOpaHUX 3 MOBEPXHI 03¢epa.

OtpumaHi Ha eKCTpakTi iHQUILTpaTy MTaMH NEJOTPOPHUX MIKpOOPraHi3MiB MepeciBaii Ha
CENIEKTHBHI CEpe/IOBHINA JUIS BWU3HAYEHHS iXHBbOI MPHHAIEKHOCTI JO EKOJIOrO-TPO(QIUHUX TPYyI.
Haiibinbmn 4ncenpbHOIO TpPYyMoK y BCiX 3pa3kax iHQLIBTpaTy Oynu MIKpOOpraHi3Mu, sKi
MeTaboMi3yl0Th HITpOreH opraHiuHux cronyk. Cepex mnenorpodiB Takok Oyiam oOiirorpodHi
MIKpOOPTaHi3MH, sIKi CTAHOBWIJIM YHCEIIbHY TPYIy 1 Oyimu BUSBIEHI B YCiX 3pa3kax iH(MLIBTpaTy, M0
TOBOPHTH PO iX HEBUOATIIMBICTH JO BMICTY NMOXHBHUX PEUOBHH. UHCENBHICTH ONIrOHITPO(ITBHHX
MIKpOOpPTaHi3MiB, sIKi METa0OMI3yIOTh HITPOTE€H OPraHIYHKX CIONYK, HITpH(]IKYBATBHUX TEJOTPOPHHUX
MiKpoopraHi3MiB Oyia HalBHILIOK y 3pa3kax, BimiOpaHux 3 moBepxHi o3epa. Cepen memorpodHOi
MIKpOOiOTH BHUSBJIEHO MIKpOOpPTraHi3MH, SKi Merabomi3yloTh Qocdar HeopraHiYHUX CIONYK.
UmcenpHICTh X MiKpoopraHi3MiB Oyna HaWBUIIOKO Y Hp06i BiniOpaHiit 3 ruOuHH 1 M.

Cepen BUIUIEHMX NENOTPOPHUX MIKpPOOPraHi3MiB Oymu INTaMH, SKi XapaKTepH3yIOThCS
PE3UCTEHTHICTIO [0 BIUIMBY COJieH (epyMmy, Kaamilo | XpoMy y KOHIICHTpAIlisfX, sKi 3HAYHO
MEePEBUIIYIOTh TpaHryYHO nonyctumi (pepymy —y 3,5 pasis, xpomy — y 9,9 pasis, kaamio —y 26,6
pasiB). Kononii 1ux mramiB 3MiHIOBaJId CBOIWO MOPQOJIOTif0 Ta KOJIp 3aJeKHO BiJ HAsSBHOCTI Yy
cepenoBuii Merany. Cepen BHAUICHMX MIKpOOPTaHi3MiB OyJid sSK TPaMIO3MTHBHI, Tak 1
rpaMHeraTuBHi MikpoopraHizMu. bakrepii Manu GpopMy Mannvox, yTBOPIOBaJIH JaHIIOKKH.

3'scyBaHHSI MEXaHI3MIB PE3UCTEHTHOCTI MeAOTPOGHUX MIKPOOPraHi3MiB Ma€ BaKIHBE
(dyHIaMeHTaIbHE 3HAYEHHS, OCKUTBKY NeNoTPpOoQHI MIKPOOPraHi3MU TaKUX OIOTOMIB SIK iH(UIETpATH
CMITTE3BAINIL € HE JOCTI[HKEHOI TPYMOK MIKpoopraHiaMiB. [l momanmbImoro 3acToCyBaHHS
MYJIBTHPE3UCTEHTHUX MeA0TpodHUX OakTepiil y cucremax Oiopemenmianii iH(imbTpaTiB JIbBIBCHKOTO
MOJIITOHY TBEPAMX MOOYTOBHMX BIAXOIB HeoOXimHa iAeHTHdIKAIiS IUX IITaMiB MIKpOOPTaHi3MiB,
BCTaHOBJICHHS TPAaHMYHHUX KOHIIEHTPAI[IA CONE Ba)KKUX METAJIiB, 32 SKUX KIITHHU 30epiraloTh CBOIO
KUTTEAISUTBHICTD, Ta BCTAHOBJICHHS MEXaHI3MIB CTIMKOCTI WX MIKpPOOPTaHi3MIiB 10 BIUIMBY 1HIIHX
TOKCHYHHX PEYOBHH, 30KpeMa, eHOTy.
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O.T.YAWKA, A. M. TUBJIIOJ, M. B. PYJIA (YKPATHA, JIbBIB)
BU3HAYEHHS BMICTY CEJUMEHTIB Y IPYHTI HA _
MNPUJIETJIUX TEPUTOPIU ABTO3AIIPABHUX CTAHIIN

Hayionanvnuu ynieepcumem «/Ivsiscoxa Ilonimexnika»
79000, 6yn. Cmenana Banoepu, 12, Jlvsis, Ykpaina; okcanachajka@gmail.com

To determine the content of heavy metals adjacent areas of filling stations. It is established that
the contamination of the surface of the earth vehicle emissions near or at a gas station builds up
gradually, depending on the number of vehicles that passing through the adjacent track, the road, the
highway and go directly to the petrol station and lasts a very long time even after the elimination of
the roadway.

Oco0yiuBe Miciie cepea mpoliieM, IMOB’ S3aHMX 3 E€KOJOrIYHUM CTAaHOM JOBKULIA, 3aiMaroTh
mpoOIeMu KOHTPOJIIO 3a0pyIHEHHS HABKOJIHMITHBOTO CEPEIOBHINA, 30KpeMa, BOJ Ta IPYHTIB MOOIU3Y
aBtro3anpaBHux ctaHiiii (A3C). [Ipobnemu 3a0pyqHEHHS IPYHTIB Ta MMOBEPXHEBHX BOJ MPHU POOOTI
A3C TicHO 1OB'si3aHa, 3 OypXJIMBUM POCTOM aBTOMOO1II3allii kpainu. KojkHa aBTo3ampaBHa CTaHILS €
JDKEPEJIOM BUKHIY 3a0pyIHIOIOYMX pevyoBHH. [IpH 1IbOMYy 3a OCTaHHI POKM CYTTEBO 30LIbIIMJIACH
KinbKicTh A3C po3TalmoBaHWX B MPUMICBKIH CMy3i, KHTIOBHUX KBapTaliaxX, 0e3MnocepemaHbo Oiis
BEJIIMKAX TOPrOBHX 1 po3BaxkalbHUX KomIuiekciB. [loctiitHo 3pocratoua kinbkicte A3C, a Takox
00’eMH peajli3oBaHOr0 MaJbHOIO, Mependadae HEOOXIAHICTh AETaJbHOrO MiAXOAy J0 BHUBYCHHS
BILUIUBY poOoTH A3C Ha HABKOJUIIHE CepeloBHINE. ABTO3ampaBHI CTaHIIli Ha ChOTOAHI BXOISITHh B
YHCII0 OCHOBHUX JIKepen 3a0pyAHEHHS HABKOIUIIIHBOTO CePEIOBUIIIA.

3arposa 3a0py/iHEeHHS IPYHTIB Ta POCJIMH 3aJIEKHUTH BiJl BULY POCTHH, (HOPM XIMIYHHX CIIONYK Y
IPYHTI, HAIBHOCTI €IEMEHTIB, IO MPOTH/IIOTH BIUIMBY BaXXKUX METAIIB 1 PEUOBHH, SIKi YTBOPIOIOTH 3
HUMH KOMILIEKCHI CIIONYKH, aAcopOIii i JecopOilii, KUTBKOCT1 TOCTYITHUX (OPM X METATIB Y IPYHTI
Ta IPYHTOBO-KITIMaTUYHUX yMOB. OTXe, HETaTUBHUI BIUIMB BOKKUX METANIB 3aJICKUTh, CYTTEBO, BiJl
iX pyxoMocTi, TOOTO, pO3YHMHHOCTI.

[Ipomec BH3HAUEHHS ENEMEHTHOTO CKJIaay BigiOpaHHX mnpod TPYHTIB 3AIHCHIOBaBCS Y
HABYaJbHO-HAYKOBI JabopaTopii eKOJOriYHOro KOHTPONIO Ta eKcrepTudn HarioHansHOTO
yHiBepcutery "JIbBiBcbka moniTexHika" B IHCTHUTYTI eKoOJOrii, MPUPOAOOXOPOHHOI MisUIBHOCTI Ta
TypusMy iM. B.HopHoBomna, Ha ¢uyopecuenTHoMy aHamizatopi EXPERT-3L. JlocmimkeHHs TPyHTIB
npoBoauiock y 8 Toukax HaBkono A3C, Ha Bincrani 50 M Ta 100M.

3rigHo po3paxyHKiB, a caMe, BH3HAYHHSA Koe(illieHTa KOHIIEHTpAIlii, 1HTEHCHBHOCTI
3a0pyAHEHHS IPYHTIB BaXKUMH MeTajlaMH, OYyJ0 BHSBJCHO, 10 OCHOBHHUMHU 3a0pyIHIOIOYHMHU
MeTajaMy, SKi MOKYTh HETraTUBHO BILTMBATH Ha TOCIOAAPCHKY AISIIbHICTh B TPUIICTIINX TEPUTOPIAX 1
CTIPUSITH HETaTUBHOTO BIUIMBY Ha 3JI0pPOB 5 JIIOJAWHU € IUHK Ta XpoMm. lllomo oriHouHOI ImIKamu
eKOJIOr1YHOT Hebe3neKkn 3a0pynHeHHs JaHIadTiB MOKEMO 3pOOUTH BUCHOBOK, IO BMICT IIUHKY Ta
XpOMY € B 3HAaYyHMX IICPEBUILNCHHSAX, OCKUIbKA IIMHK MAa€ 4YOTHPHU KaTeropii IHTEHCHBHOCTI
3abpyaHeHHs, a XpoM Tpu. OTke 1momo uHKy: Zn(min) = 8.86, Zn(max) = 52.32, MoxeMo BiaMITHUTH,
0 KaTeropii IHNTEHCUBHOCTI 3a0pyaHEHHs BIAMOBIa€ YOTUPHOM 30HaM, a came: 8.86-15 momyctuma;
16-30 momipHo HeOesneuna; 31-50 HeOesmeuna; 50-52,32 nmyxke HeOe3meyHa. AHAJIOTIUHO IIOAO
xpomy Cr(min) =5.6, Cr(max ) = 44, BCTAaHOBIIOEMO KaTeropii IHTEHCHBHOCTI 3a0py/HEHHS
rpyHTiB: 5,6-15 nomycruma; 16-30 nomipHo Hebe3neuHa; 31-44 nebesneyna.

AHami3yloud OTpHUMaHl [daHi, MOXXHA 3a3HAYWTH, IO HAWOLIBIIY KOHIICHTPAIII I[MHKY
BHSBJICHO y MIOBEPXHEBUX 3pa3kax IpyHTy (mpobu 2, 3 1a 5) 1110 3HaXOAATHCS Ha BiACTaHI Ha BiacTaHi
50 ta 100 m Big CC3 Ta 3riHO OI[IHOYHOI IIKaJIX IHTEHCHBHOCTI 3a0pyTHEHHS MepeOyBaroTh B 30HaX
HeOe3meuHiil Ta ayxe HeOE3MeuHid, 10 cHpuse 30UIbIICHHS 3arajibHOI 3aXBOPIOBAHOCTI JITEH,
XPOHIYHI 3aXBOPIOBaHHS, TOPYIICHHS (PYHKIIIOHAIFHOTO CTaHy CEpIEBO-CYJMHHOI CHUCTEMH,
MOPYIICHHS PENPOAYKTUBHOT (DYHKINI JKIHOK, IOJO0 XPOMY TO HaWOUIbINa HOro KOHIICHTpPAILIis
BHsIBJICHA y 3pa3kax npobu Ned, mro 3Haxoauthes Ha Biactani 100M Bim C33. Omxe, nepeBUIICHHS
KOHIICHTpAII] IIMX Ba)KKHX METATIB CTBOPIOE EKOTOKCHYHY 30HY 3a0pyAHEHHS IPYHTY Ta MPU3BOAUTH
JI0 OT0 Jerpajarii.
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M. A. PEJIOHIOK, B. B. PEJJOHIOK (YKPAIHA, JIYIIBK)
OLIHKA EJJEKTPOMATHITHOT'O 3ABPY/THEHHSI
BI1 BABOBUX CTAHIIN MOBIVIBHOT O 3B'AA3KY V¥ m. JYLBKY

Jhyyvkut HayioHanbHUN MexXHIYHULL YHIgepcumem
43018, gyx. Jlvsiscvka, 75, Jlyyvk, Yrpaina; ecolutsk@gmail.com

An estimation of electromagnetic pollution from cellular base station in the city is presented.
The algorithm of own field measurements is described. Electromagnetic RF levels in the residential
areas of Lutsk were measured. The typical distribution of e ectromagnetic pollution depending on the
distance to the base station is described. A comparison of the measured values with the maximum
permissible levels was carried out.

[TocrifiHe po3IMIMPEHHST MEPEK MOOLIBLHOrO 3B'A3KY, BCTAHOBJICHHS HOBHMX 0Oa30BHX CTaHIIIH
(BC) Ta BiAmoBigHOro 00JaIHAHHS BUKIMKAE 3aHETIOKOEHHS MO0 MOXKIIMBOTO HETATUBHOTO BILJIMBY
Ha 310poB’st HaceneHHS. OcCOONHMBO 1€ CTOCYETBhCS BWIAJKIB, KOIM TepelaBaibHi aHTEHH
BCTaHOBJIIOIOTH TIOOJHM3Y )KUTIOBHX OyJMHKIB UM Oe3mocepeHbo Ha iXHIX Jlaxax.

Mu crnpoOyBamu BHUSBUTH PiBHI  €JIEKTPOMArHiTHOro 3a0pyIQHEHHS, CIPHYHMHEHOTO
CTalliOHAPHUMH JDKepelnaMu MOOUTBHOro 3B'si3Ky y M. Jlyneky. Jms mporo Oymo mpoBeneHo psif
BJIACHUX BUMIPIOBaHb Ta 3/1iIHCHEHO 00pOOKY OTPUMaHUX PE3YINIbTATIB.

JocmipkeHHsT TPOBOAMIIM 332 TAKUM aJITOPUTMOM:

1) Bubip KOHKPETHOT IISHKY MICIIEBOCTI HABKOJIO IMEBHOI 0a30BOi cTaHIIil (4 KITBKOX 3 HHUX).
B mepiry yepry oOMpainch AUISHKA T'yCTOHACETICHHUX MIKpopaiioHiB; 2) migdip 3a KapTamu/3HIMKaMu
MapuIpyTiB i TOYOK MAHOYTHIX BUMIpIOBaHb Ha BHOpaHii ainsHIi. [Ipr mboMy Hamaramuch migiopaTH
Mo 3 MapupyTH y Pi3HUX HaNpsMKax Bil CTaHIll, BIAMOBIAHO J0 CHPSIMOBAaHOCTI IepeaaBajbHHX
cekTopiB BC — 4epe3 120°. OueBuaHO, 110 B YMOBaX MIChKOI 3a0yI0BH i€ HE 3aBX U PealibHO, 1HOI
MapUIpyTH MPOKIAJAINCH B3IOBXK JIOPIr y HAOMMKEHUX J0 CEKTOpiB HampsMkax. KinbKicTh TOYOK
3amipiB — mo 5 Ha Mapuipyt, o 15 Ha oany BC; 3) mo3HauyeHHs: 0OpaHMX MapIIpPyTiB Ta TOYOK Ha
kapti (moBxkmHa MapmpyTiB Big 250 M g0 1kM, 3aleKHO Bill KOHKpETHHX yMOB — BucOoTH BC,
HasiBHOCTI KitbkoX BC pi3HHX omepaTopis, 3a0y0BaHOCTI TepuTOPii TOIIO0); 4) BUi3 Ha MicIle 3aMipy,
MIJrOTOBKA 1 Oe3mocepeHi BUMIPIOBaHHS B 00paHUX TOYKaX, (ikcallisi CepeAHbOro 1 MaKCUMaJIbLHOTO
3naveHHs (tectep RF MI1C-98195). 3armiic 3HaueHb y MiAroTOBJICHY BiIOMICTh 3aMipiB; 5) mpoBeneHHs
MOBTOPHHUX BHUMIpIOBaHb /Uisl popMyBaHHs OUTbIIOI BUOIPKH Ta TOCTOBIPHOCTI OTPUMAHUX 3HAYCHb; 6)
MaTeMaTHKO-KapTorpadiudie  MOJCTIOBAaHHS  MPOCTOPOBOTO  PO3MOAITY  €IEKTPOMArHiTHOTO
3a0pyaHEHHSA y IOCTIDKEHHX MikpopaioHax (3aifiCHIOBAIOCH KiTBKOMa CIIOCOOaMH IPOCTOPOBOT
iHTepmomsIii 3acobamu mporpamu GS Surfer).

VY Oinbiiocti 3 MpoaHaNi30BaHMX AUISHOK piBHI ejekTtpoMarHiTHux mnoiiBe (EMII) Oymnu
MEHIIMMH Biji TPAaHUYHO JIONyCTUMOro piBHs, BcTaHoBineHoro JICH 239-96, niamazoH BHUMipIOBaHb
ckmagas Bimx 0,1 no 0,6-0,8 mxBr/cm’. B ommomy Bumaaky (paifon BapuiaBchKOro pHHKY)
MaKCHMaJIbHI PiBHI BUIIPOMIHIOBaHb HAOJMKAJIKCH JI0 TIO3HAYKU 2,5 MkBT/cM?, e B ofaHoMmy (1eHTp)
— Jocsrajd MaKCHMaJbHUX 3HadyeHb y 50,3 MKBT/cM?, npu cepenHix 16,1 MKBT/cM>. Ile enuna i3
JOCII/DKEHUX HAaMU JUISHOK, Ji¢ PiBHI BHIIPOMIHIOBAHHSI CYTTEBO TEPEBUINYIOTH SIK TOMEpEaHii,
6inbm xoperkuit (2,5 MkBr/eM?), Tak i cyuacmmii (3 2017p), Gimbur «m’skmiit» Hopmarus (10
MKBT/cM?). B OKpeMHX MiCIIIX MepeBHICHHS CKIagae 10 5 pasis. Haii6impir iMOBipHE MOSCHEHHS
TaKMX BHCOKUX PIBHIB — HasABHICTh JOJATKOBOTO JDKEpelia BHUIIPOMIHIOBAHHS — TEJEBI31IMHOTO
peTpaHCIATOpa, BCTAHOBIICHOTO ITOPYY Ha JaXy KUTJIOBOTO 16 TOBEpXOBOro OYIHMHKY.

OkpiM 3raJjaHoro BHIAJKY, PiBHI BUNIPOMiHIOBaHHS HaBKOIO BC € 10CHTh HU3BKHUMH, alic BCe
K JICIIO BUIIKMMH BiJi pOHOBOTO PiBHS.

3a nHasBHOCTI oxmHM4HOrO jkepena bC posmomin EMII Ha pi3HMX BifcTaHSIX TEpEBa>KHO
CXOXHM — MiHIMaIBHHI i cTaHIieto, Oinpmmii Ha Bigcrausx Big 50-70 mo 200-300M (3ayiexHO Bix
BHCOTH 1 MTOTYXKHOCTI), 1 3racaroumii Ha OUTBIINX BiJIasx.

Brim, "WacTo HasgBHICTH CYCiZHIX CTaHIi, ocobmuBOCTI penbedy, abo kK pi3HA CTYIIHB
€KpaHOBAaHOCTI TEPUTOPii BHOCUTH CYTTEBI 3MiHH y XapakTep nmpocropoBoro posmoxainy EMII. Tomy B
MOJANIBIIIOMY, OCOOJMBO 13 BCTAHOBIICHHAM 1 po3BUTKOM 4G-Mepex, BaKIMBO OIIHIOBATH PiBHI
CNEKTPOMAarHiTHUX BUIPOMIHIOBAHb HABKOJIO KO)KHOI KOHKPETHOI CTaHIIil, 3 ypaxyBaHHIM MICIIEBUX
MPOCTOPOBO-YACOBUX OCOOJIIMBOCTEM.
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JI. 0. BEHT'EP, 1. M. CBAHTKO, 1. M. TYMHHMIIbKUM (YKPAIHA, JIbBIB)
AHAJII3 ITPOLIECIB EKCPATYBAHHS 3 TBEPIOI ®A3H
B YMOBAX BAKYYMYBAHHSA CUCTEMU

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexmuika»
79013, 6yn. C.banoepu, 12, Jlvsis, Yrpaina; |juvenger 77@gmail.com

Extraction from the solid phase bel ongs to the diffusion processes in the solid-liquid system and
is widely used in the chemical, food, pharmaceutical industries, as well as in hydrometallurgy and
industry. The rate of extraction is mainly limited by the internal diffusion of components, which is
characterized by low values of the mass transfer coefficients.

[pomec excrparyBaHHs HUTbOBHX KOMITOHEHTIB 3 TBepAOi a3y MIHUPOKO BUKOPHCTOBYETHCS B
Xap4oBiid, XIMiYHINA, TIpHUYO-XIMI4HIH, (apMaleBTUUHIHM, TiApOMETaNypriiHid Ta IHIIUX Tamy3sx
MPOMHCIIOBOCTI. Y 0araThbOX BHIMAJKAaX CKCTPATYBaHHS € BAXKIMBHM TEXHOJOTTYHHM MPOIIECOM, KN
BH3HAYA€ TEXHIKO-CKOHOMIYHI TOKa3HUKM BHPOOHHWITBA B IoMy. Uepe3 Te, IO eKCTparyBaHHS,
3a3BHYAM, € TIEPIIOI0 CTAIE0 0AraTh0X TEXHOJIOTTUYHUX MPOIECiB 1 00CATH BUPOOHHIITBA € BEITMKHMH,
amaparty JJIsl Horo 3JIiiCHEHHS € TPOMI3IKUMH 1 BUMAraloTh JUIS iX CTBOPEHHS 1 eKCILTyaTallii 3SHaYHHX
KaIliTaIbHAX T4 CHEPTeTUYHUX 3aTparT.

VY OinbiiocTi BUMANKIB MIBHJIKICTh E€KCTparyBaHHS IIIMITYEThCS BHYTPIIIHBOK IUQy3i€io 3
HU3bKUMH 3HAYCHHSIMHU KOE(Dilli€HTIB MacOMEepPEHECEHHs, TOMY IHTeHCH(IKAIid IUX IPOIECIB Ma€
BeNvMKe 3HadyeHHS. J[ns iHTeHcHdikalii ekcTparyBaHHS BUKOPHCTOBYIOThCS pi3HI Mmeromu. I[Ipore
HAMOLIBII TEepCIeKTHBHUM 1 HAMEHII BHBUYEHHWM € METOJ EKCTparyBaHHS 3 TBepAoi ¢a3u mpu
KUITIHHI PIIMHY i BAKYYMOM.

CyTb mporiecy iHTeHCUGIKaIlil B IIbOMY BHITAJKy TOJISITa€ B TeHepallii napoBoi (a3u y BUTISIII
Oynp0aIIoK Ha TIOBEPXHI TBEPAUX YACTUHOK, IO CIIPHYUHSIE PyHHYBAaHHS IMOTPAHUYHOTO [Iapy Ha ixX
MOBEPXHI, IHTEHCUBHO TepeMilye pinuHy Oins TBepaoi ¢asu i, SK HACHiJOK, 3HAYHO 30UIbIIyE
KOe(II[IEHT MacoBiIAayi 0 EKCTPAreHTy.

[le Gimpmwmii BIUIMB MapoBoi (a3u MpOsIBISETHCSA Y TIOPOBOMY IIPOCTOPI TBEPAOI YACTUHKH. Y
MpoIieci 3apOKEHHS Ta POCTY MapoBUX Oynh0aIOK BiOYBAEThCS iX TiApOJUMHAMIYHA JIisl HA PIAUHY,
IO 3HAXOMUTHCS Y Kamijispi, TpHU I[bOMY BOHA BHUTICHSE OaraTy Ha IJTbOBHII KOMIIOHEHT PiIUHY Y
30BHIIIHIO piMHHY a3y, a 1 Micie 3aliMae piiuHA 3 HU3BKOIO KOHIICHTpAIi€l0 KOMIOHeHTy. Lle
3HAYHO TMPHUCKOPIOE BHYTPIIIHBO-TU(Y3IiHE MEPEHECEHHS MacH 3a pPaXyHOK CTBOPEHHS BHMCOKHX
IPaJi€HTIB KOHIICHTPAIIH, 10 MPU3BOAMTH JI0 HECTAIIOHAPHUX YMOB IMPOBEICHHS MacOOOMIHY, SKi
BiJI3HAYAIOTHCS BUCOKUMHU Koe(illieHTaMU MacoriepeHeceHHs .

Kpim Toro, KWmiHHS piAMHM MiJ BaKyyMOM 3a0e3leuye BHIAPOBYBAHHS 3HAYHOI KiIBKOCTi
eKCTpareHTa 3 pO3YMHY, IO MPHU3BOJUTH JO CYTTEBOrO 3MCHIICHHS EHEPTeTHYHHX 3aTparT Ha
MoJanblIiid crafil KOHIEeHTpyBaHHs. 30imblieHHS edekTHBHUX KoedilieHTiB audys3ii B ymoBax
BaKyyMyBaHHS JIO3BOJISIE TAKOXK 3HAYHO 3HU3UTH CHEPreTHYHI 3aTpaTH Ha MOAPIOHEHHS 1 moMen
TBep/0i (a3u, MO HAXOJUTh HA EKCTParyBaHHS.

[IpoBeneno aHami3 mporeciB MacooOMIHY IpH EKCTparyBaHHI B yYMOBax BaKyyMyBaHHS Ha
OCHOBI Teopii HecTalioOHapHHUX sBUIIL. JIOCHiIPKEHHsIM eKCTparyBaHHS Ha OJWHOYHHX Kamispax
BCTaHOBJICHO HAsBHICTh Ta PO3MIpPH JBOX 30H: KOHBEKTHBHOI Ta MOJEKYIApHOI nudysii. B ymoBax
BaKyyMyBaHHS 30Ha KOHBEKTHBHOI au(y3ii 30UmblIyeTbess MpHONM3HO B 3 pa3H TMOPIBHSHO 3
EKCTparyBaHHSM IPH MEXaHIYHOMY TIepeMilllyBaHH1 CUCTEMH.

JlocnmipKeHHsT TIOKa3aly, 0 BaKyyMyBaHHS CUCTEMH TPH €KCTparyBaHHI J03BOJISIE 3HU3UTH
CHEepPreTuyHi 3aTpaTH, TOB'si3aHi 3 MNOJPIOHEHHSIM CHPOBHHHW. 3alpONOHOBAHMA METOJ] Ja€
MOXIIUBICTh 3MEHIIUTH C€HEPTreTHYHI BUTPATH HA MOAPIOHEHHS CUPOBHHH 3a PaxyHOK 30UTbIICHHS
ITMOMHU 30HM KOHBEKHBHOTO MAacoOIepeHocy BcepeanHi TBepnoi ¢asu. Merom Moxe OyTH
BUKOPUCTAHUI TaKOX JUIS iHTEHCHUQIKaIil BHIYYCHHS BKKHX METalliB 13 IIaMiB TallbBAaHIYHHX
BUPOOHUITB, MO JO3BOJNSE e(EKTHBHO YTHII3yBaTH WIKIUIMBI KOMIIOHEHTH, SKi 3a0pyIHIOIOTH
HABKOITUIIIHE CEPEIOBHIIIE.

PesynbTati noCHipKeHb MAalOTh MPAKTHYHE 3HAYCHHS ISl MPOEKTYBAaHHS CKCTPaKLiHHOT
anapaTypH B PI3HUX rajay3sx IPOMHUCIOBOCTI.
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C. 0. MEJIbHUK, C. 1. TYIJINY, 10. Y. ATUUIIHNH (YKPATHA, JIbBIB)
AHAJII3 CTAHY BUKHUIB TEC I1PU POBOTI HA PI3HUX BUJIAX ITAJINBA

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexmuika»
79013, m. JIvsis, eyn. C. banoepu, 12, Jlveie, Ykpaina; 2vit.reagent@gmail.com

The negative influence of the heat power plants of environment includes both atmospheric air
pollution by gas and aerosol emissions and emissions of heat powerl energy into the environment and
pollution of groundwater. Heat power plants emit about 30% of the total amount of all harmful
industrial emissions of various nature that violate the balance of the natural environment on the local,
regional and global scales, aswdl as living conditions of living organisms.

Baxxko ysBUTH eHepreTuky YKpaiHu Oe3 TEIJIOBUX €NEKTPOCTAHIIN a/pke BOHH BUPOOJISIOTH
60-70% enexTpoeHeprii y Hammii kpaiHi Ta € (yHIAaMEHTAJILHOI JIAHKOK 3a0C3ICUeHHS KpaiHu
enekrpoenepriero. [Ipore podora TEC HeraTnBHO BIUIMBAE Ha BCI KOMIIOHEHTH Oiocdepu: atMochepy,
rizpocgepy Ta sitochepy.

[lig yac cnamroBaHHS PIAKOrO Ta TBEPJOrO MajuBa BiAOYBAIOTHCS BUKHUIU Y BUIIISI TBEPIMX
YaCTUHOK, SKi, TIOTPAIUISIOUN B aTMOc]epy, YTBOPIOIOTh TaK 3BaHi aepo3oii. Aepo30ii MOXKYTh OyTH
HETOKCHMYHHMHM (3071a) Ta TOKCHYHWMH, HAIPHUKIA] YaCTHHKH BYIJIEII0, HA IMOBEPXHI SKUX MOXKE
ancopoysarucs 6ens(a)mipen. (CyHip) — cunbHOIIOUA KaHIIEpOTeHHA CIIoayKa. ['a30Bi BUKHIN TaKOXK
MoxyTh Oyt ToKcHuHHMH (NO,, SO,, NO, CO Tta in.) i Herokcnunumu (CO, i HyO). Vei 1i rasu
(H2O, NO,, SO, ta ocobmuBo CO,) HamexaTh 0 «IapHUKOBUX Ta3iB», sfKi CIPHSAIOTH YTBOPEHHIO
napHukKoBoro eekry. CyKynHUH BIUIMB Ta30BHX Ta aepO30JIbHUX BUKHUIIB €HEPreTMYHUX 00’ €KTIB
MPHU3BOAUTH 1O TMOSIBH HEOE3MEUHMX Ta KPU30BHX CHTyamid y Oiocdepi, 30KkpeMa: MOTipHICHHS
MPO30pocTi aTMocdepy, YTBOPSHHS OMajiiB Ta KUCIOTHHUX JIOIIB, TAPHUKOBUH edeKT.

Uepes HeraTHBHHUI BIUIMB TEIUIOCHEPTETHKH, Y 0araTbOX perioHax yXe ChbOTrOIHI CTBOpMIIACS
Hebe3rneuHa eKolorivHa 00CTaHOBKA, OCHOBHUMH O3HAKaMU SIKOi MOJKHA BBA)KATH HACTYITHE!

1. TloBiTpsinuit Oaceiin 3a0pynHEHO ra3oBUMH i aepo3onbHUMHU Bukuaamu (COa, TOMIHUKITIYHI
apomartai Byrimesoani, CO, NOx, SOx, 3oma, caka Ta id.). Yce 1€ MPU3BOANTH J0 TaKUX HE3BOPOTHUX
MPOIIECIB, SK PYHHYBaHHS O30HOBOIO IIAPy; BHHMKHEHHS MApHUKOBOrO €(EKTY; HAKOIMHYCHHS B
cTpatocdepi ApIOHUX TBEPIAMX YACTHHOK, SKI BIIOMBAIOTh COHSYHE BHIIPOMIHIOBAHHS 1 BU3HAYAIOThH
«HEIOTPiB» 3eMHOT KYJIi.

2. Bukuau TerUIOBOi eHeprii B HABKOJMIIHE CEPEIOBHUIIE, IO € MPUYUHOK TEIJIOBOIO
3a0pyAHEHHS, TPU3BOAATH JO 3MIHM KIIMaTy B JOKAaJbHHUX CHEPrOHACUYCHHUX palOHaxX Ta BEIMKHX
MiCTax.

3. 3a0pynHenHs maHmmadTy, 3HUIIEHHS JICIB, POCIMHHOCTI, AMKHX TBapHH, IUIOJOHOCHOIO
1apy, 1o BIUIMBAE Ha O€3MeKy KUTTEMISIBHOCTI JIIOACH Y TAKMX MICIICBOCTSIX.

4. OntruyHe 3a0pyqHEHHST aTMOc(epH y BENMKHX MiICTaxX y 3B'sI3Ky 31 CKIQJHOK CHCTEMOIO
MOTJIMHAHHS, BIIOMBAHHS Ta PO3CIIOBAHHS COHSYHHMX NMPOMEHIB 3a HASBHOCTI BIAMOBIAHHUX Ta30BUX
3a0pyaHeHb aTMochepu.

5. 3a0pyanenns rpyHtoBux Boa crokamu TEC Ta 1HIIMX IPOMUCIOBHX 00’ €KTIB.

Jnst 3MEHIICHHS BHUKOPHCTaHHS MPUPONHOrO Tazy Oe3albTepHATUBHUM €, IO-TepIle,
BUPOOHHUIITBO €HEprii Ta Temia i3 BUA0O0YTOro BYriuis — MajuBa i3 BIACTHBOCTSMH, JOCTATHIMHU JIJIs
HOro BHKOPHUCTAaHHS B Ta30Ma3yTHHX KOTJax Oe3 iX PEKOHCTPYKIIii, Mo-Ipyre — BUKOPHCTAaHHS B
ra3oMa3yTHHX KOTJIaxX JIEPEBHOTO MaJKBA.

J17ist 3HWDKEHHST BUKUJIIB B aTMOc(hepy OKCHIIIB CIpKU Ha JJAHWH 4yac iCHye JeKiTbKa CIioco0iB:

* CyXWil BamHSAKOBHUil croci0 ouuIneHHs (qomaBaHHs J0 TBEPAOro MAMBa, SKE CIATIOETHCA,
nepes; Horo po3apoOJICHHSAM BalHsIKY a00 JOIOMITY) — CTYIiHb OUHIIEHHS SKOTO cTaHOBUTH 30%0;

* 3aCTOCYBaHHS MOKPHX CIIOCOOIB OYHMIICHHS JAMMOBUX Ta3iB BiJl OKCHIIB CIpKM — CTYHIiHb
ouneHHs — 97%;

* OUMILEHHS IUMOBUX T'a3iB BiJI JBOOKUCY CIPKM BalHIKOM — CTYIiHb ouuiineHHs — 90-92%;

JIyis 3HM)KEHHS BUKHJIIB OKCHIIB a30Ty IICHs CIajoBaHHS eHepreTHuyHux nanuB Ha TEC
3aCTOCOBYIOTh: PEIUPKYJIAIIIO T'a3iB, ABOCTYIIHYACTE CIIAJIIOBAHHS, 3MCHIICHHS HAJUIMIIKY TOBITPS,
PO30CEPEDKCHHS 30HM TOpPiHHSA B 00'€MI TOINKHM Ta IIJABMILNCHHS IIBUIKOCTI OXOJO/DKCHHS (hakemy,
3HIKEHHS MIJIrpiBy MOBITPs, 3MEHIICHHS HABAaHTAXXCHHS KOTJIOArperaris, BIPUCKYBaHHS BOIU a0o
MapH Ta iH.
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O.V.VED, T.V.KOZULYA (UKRAINE, KHARKIV)
SOLVING ISSUES OF ENVIRONMENTAL SAFETY USING THE PROPOSED
THREE-LEVEL MODEL OF CATALYTIC GASNEUTRALIZATION

National Technical University “ Kharkiv Polytechnic Institute”
61002, Kyrpychova str., 2, Kharkiv, Ukraine; omsroot@kpi.kharkov.ua

Catalytic neutralization of organic gas compounds, carbon oxides and nitrogen is one of the
most promising methods of conversion of harmful impurities. This method enables to process
multicomponent gases with small initial concentrations of substances, to achieve high purification
rates, to conduct the process continuously, to avoid in most cases the formation of secondary
pollutants.

A three levd mathematical model is proposed for heat rdease and the variation of the
composition of a multicomponent gas mixture on the solid surface of a catalyst. The model contains
three levels of description. The first describes the kinetics of a surface catalytic reaction. The second
describes heat and mass transfer in the boundary layers. The third presents hydrodynamic and thermal
models for the velocity of a multicomponent gas flow and the variation of temperature in the catalyst
lattice.

The problems of increasing the efficiency of a heterogeneous catalytic process in a complex
system that reflects the space of the neutralizer of harmful impurities of exhaust gases are given in this
article
The development of effective converters of harmful gas impurities is based on the need to create
hydrodynamic and kinetic models for neutralization of exhaust gases, which take into account both the
characteristics of the catalytic monolith construction and the multicomponent gas mixture of the
exhaust gases.

Thus, a new three-level block model of the heterogeneously catalytic technology for
neutralization of exhaust gases is proposed. The model is built on a hierarchical principle and includes
severa levels of description, corresponding to a certain space-time scale. The model defines all the
main relationships between the processes occurring in the reaction at the micro-, mezo-, and macro
levels. The block modd is a kind of minimal model for an adequate description of the reaction in the
catalyst layer. Each level can be detailed, taking into account additional factors and naturally
integrating them into the full model, otherwise, to study certain approximations of the full model.

The proposed model was studied using the example of the CO oxidation reaction on the
catalyst surface.

K
O,+2* U 2[0]

ki

e
co+* U [cO]

ks

[co]+[o] b 2* + co,

Ky
co+[o] p * + CO,
0, +2coU 2co,

The main distinguishing feature of the new modd is the simultaneous consideration of all the
basic physicochemical processes occurring during the reaction in the catalyst bed: reactions on the
metal surface; internal diffusion in the pores of the catalyst grains; limited reagent feed rate; the
thermal effect of the reaction; heat and mass transfer through the layer. The original numerical
algorithmis also given, which allows to provide cal culations on the full mode.
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JI. 10. TJIABAIIBKA, B. A. IIIIEHKO (YKPATHA, BIHHUIIS)
IMOBO/JUKEHHA 3 BIIXOAAMH EJIEKTPOHHOI'O TA
EJIEKTPUYHOTI'O OBJIAIHAHHSA Y BIHHUIIBKIN OBJIACTI

Binnuyvxuii nayionanoruil mexniunuu yHigepcumem
21021, syn. Xmenvnuyvke woce, 95 m. Binnuys, Yrpaina, vntu@vntu.edu.ua

The paper analyses management of waste el ectric and electronic equipment in Vinnytsia region.
Ukraine. The companies collecting and processing such waste type are identified.

3 KOXXKHHM POKOM, Y 3B’ SI3KY 13 iHAYCTpiaJbHAM PO3BUTKOM Ta 3pOCTAaHHIM KUTbKOCTI MPHIIAIIB,
CIEKTPOHHUX MPHUCTPOIB Ta IHIIMX TEXHIYHMX 3aco0iB, MPOAYKYEThCS BCE OULIbIIE BIIXOIIB
SNIEKTPUYHOTO Ta EICKTPOHHOTO oONajHaHHS. Xodya 3arpo3a JOBKULIIO Ta 370pOB’I0 JIIOJAWHU Bif
TaKWX BIIXONIB € 3HAYHOI, HAYKOBIII IHTEHCHBHO INYKAlOTh IIUISXM BHPIIICHHS Ii€l MPOOIEMH.
EnexTpoHHI BimXomu cTabilbHO EKCIOPTYIOTHCS 13 PO3BUHEHUX KpaiH y MEHII pO3BHHEHI, 4acTo i3
MOPYIICHHSIM 3aKOHOJIABCTBA. EJIGKTPOHHI BIAXOMU 3a3BHYail MICTATh TOKCHYHI PEYOBHMH, TaKi sK
CBHHEIb, PTYTh, APCEH Ta iHII BAXKKi METaJH, SIKi B MOIJIIIOMY TOTPAIUISIOTH Y TPYHTH Ta MiJA3EMHI
BOJIH.

[MuTanns yTrmizaiii eneKTPOHHUX Ta eIEKTPUYHUX BIIXOIB B YKpaiHi, 30kpeMa y BiHHHIIbKiH
o0nacTi, Ha JaHUH Yac 3aIMIIAETHCS BIAKPUTHM. Byno psii cnpob BperysroBaTH Iie MUTAHHS, ajc B
pe3yabTaTi HIYOro KOHKPETHO 3po0iieHO He Oyno. OdimiiiHo B 00JacTi i€ AEKUIbKa KOMITaHiH, SIKI
OTpUMaJId J03BUT Ha 30ip, 30epiraHHsA Ta YTWII3Allil0 BIAXOMIB TaKOro THIy. AJle AyXe 3piaka
3yCTpivaroThesl CBIIOMI TPOMAISHH, SIKI KOPUCTYIOTBCS X MOCITyramMH.

VY Binnuni gie TOB «Jlo3Bin Exo ITnroc», sike 3aiiMaeTbess yTHITI3AIIEI0 MIKIUIMBUX BIAXOIIB:
BimpalboBaHi 6aTapei CBUHIIEBUX aKyMYJISTOPIB; BiAIPalbOBaHi JJFOMIHECI[EHTHI JIAMITH; OPTTEXHIKa
(B T.4. KOMIT' FOTEpHA TEXHiKa).

TOB «ABM Penukmniar» mnpuiiMae Bci BUAW €JICKTPUYHOTO Ta €JIEKTPOHHOrO OOJaJHAHHS,
OCHOBHUMH CepeJl SIKUX €:

1. O6nagnanus IT chepu: komn' t0TepH, cepBepH, Oe3nepediiiHi JKepena >KUBICHHS, TPUHTEPH,
KCEPOKCH, MOJIEMH, MaTEPUHCHKI AUCKH, MOHITOPH Ta IHIIIE;

2. MobinbHi Tenedonwu, cranionapHi tenedonu, dpakcu;

3. JlabopaTopHe o0namHaHHs: 00JIaJHAHHS I BUMIPIOBAHHS, FEHEPATOPH, OCIIUIOCKOITH, Teul,
MOpPO3WJIbHI KaMEpH TOIIO.

4, O6nagHaHHS JOMAIHLOrO TOCIOAAPCTBA: TEICBI30pPH, MpalibHI MAIIUHH, XOJOIUIBHHUKH,
MOpPO3WJIbHI KaMepH, paaionpHuiimMadi, ayio 1 Bijieo o0iagHaHHS Ta 1HIIE;

5. Irpamku: pi3HOMaHITHI irpaliku, podoTa sIKMX 3a0e3MeUy€eThCs SIEKTPUIHUM CTPYMOM;

6. Menuune oOaHaAHHL,

7. OcBiTiroBasIbHE 00JIQIHAHHS Ta MIPUCTPOI;

8. [H1i enexTpuyHi BIAXOIH.

Takox y BiHHHIBKIH 00JIaCTI € MOOAMHOKI Micls 300py OKPEMHX THIIIB 3acTapijioi TEXHIKU:
MOHITOPH, €KpaHu, MarHiTONH, pajiony, (oroanapaTH, eleKTPOIBUTYHH, OaTapeiiki Ta iHIA BXKHTA
TEXHIKa, IKa MO)KE IPUHECTH KOPUCTh MaiiOyTHHOMY BJIACHHUKY IPH po300pIli. AJie Iai, I TeXHika 3
MEHIIIOK KUTBKICTIO JeTajeld MoTpamuisie Ha 3BaUING, J€ 3HOBY 3arpoxkye 3a0pyJHEHHSM
HABKOJITUIITHBOTO CEPEAOBUIIA.

[Hma »x nmpobiemMa mojsirae y HeBperyIbOBaHOMY 3aB031 TEXHIKH, 110 Oylia y BXKHUTKY, 3 THIINX
KpaiH 3 METOI Iepenpoiaxy. AJjle TepMiH eKCIUIyaTallil Takol TEXHIKM Malbke BUYEPIIaHMM, IO
MPHU3BOAUTSH JI0 BCE OUTHIIIOT0 HAKOITMYECHHS EIEKTPOHHMX BiIXOiB. Baxkko mijipaxyBaTu 4ucio Takoi
CNEKTPOHIKH, aJKe He iICHYE CIy)OH, sika O BperyipoByBaa Ie MUTaHHS.

TakuM 4MHOM, BIIXOJaM €JIEKTPUYHOI'O Ta EIEKTPOHHOro obsiaqHaHHs y BiHHUIbKIHA 001acTi
NPUAUIIETECS HEIOCTAaTHS yBara, ix OOJIK He 3IIHCHIOEThCS. TakoK JOCHTh OOMEKEHUMHU €
MOKJIMBOCTI OKpEMOI'0 30UpaHHsI TaAKUX BIIXOJIIB.
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9. A. IBAIIMIINH, 1. C. TAMYYK, 20. M. IIKBIPKO,

M. C. MAJIbOBAHHI, B. B. IOMIOBUY (YKPATHA, JILBIB)
TPAHC®OPMAILISI OCAIB BIAIIPALILOBAHOTO AKTUBHOT'O
MY.JIY B CYBCTPAT /151 BIOJIOTTYHOI PEKYJIbTUBALII{
TEXHOTEHHO MOPYIIEHUX 3EMEJIb

YHBK " IlIkona komn' omeprux mexronoziti — JIbiecbkuii mexnono2ivnuti niyeil
79007, 6yn. Tamancoka, 11, Jlvsis, Yrpaina; ivassinarina@gmail.com
ZHaL;iOHaﬂbHuL? VHigepcumem «/Ivgiscbka nonimexHika»

79013, 6yn. C.banoepu, 12, Jlvsis, Yrpaina; i.s.tymchuk@gmail.com
3 Ivsiscoruii OepoicasHull yHigepcumem Oe3neKu HeummeoisibHOCmi
79007, 6yn. Knenapiecvka, 35, JIvsis, Ykpaina; popovich2007@ukr.net

In connection with the extinction of technogenically disturbed lands, we have decided to find the
optimal way of biological reclamation of human-destroyed soils. Our idea is that for the restoration of
disturbed lands you can use the spent active dudge, and thus provide the land with traditiond organic
fertilizers. In this work, the method of biocindication of soilswith mulesis used by means of a test on lettuce,
mustard and barley to detect soil fertility with active sediment.

3 CTpIMKKMM PO3BUTKOM ypOaHi3allil BiOyBaeThCs 30UIbIICHHS HEraTUBHOIO BIUIMBY Ha HABKOJIUILIHE
CepeNOBHIIIE: 3HHIICHHS JIiCIB, pyiHYyBaHHS JaHmmadTiB, 3a0py/IHEHHS Ta Jerpajallis IPyHTIB, CTBOPCHHS
HU3KM IHIIMX EKOJIOTIYHMX mpoOieM. OJHIEI0 13 HMX € HAaKOIMMYCHHS MAacH TEXHOTCHHMX BIIXOIIB.
OMiHIOIYN EKOJIOTTYHY HeOEe3MeKy, BPaXxoBYIOTh XapaKTep Ta CHITy aHTPOIIOTEHHOTO BILIUBY, alie TAKOX
MOTPiOHO Opath 1O yBark i OloNOriuHi OCOONMBOCTI CHUCTEM. BiIHOBIICHHS MOPYIIGHWX TPUPOIHUX
nanamadTiB OHOYACHO J03BOJSAE 30epiraTd 3eMeNbHI PecypcH Ta MiATPUMYBATH PIBHOBATY TMPUPOJIH.
L[poro MOXKHa TOCSTHYTH B PE3YJbTATI PEKYIIbTHUBALLIT TOPYIICHUX 3eMETb.

Jlo mopyIeHHs SIKiCHOTO CKJIaJly IPYHTIB MPH3BOJUT Psil MPHYKHH, TaKi SK 3CYBH, epo3is, cydo3is,
neduIALis, KapcT, 3aCONIEHHS, MiATOIUICHHS, MPOCIIaHHs, @ 0COOIMBO CydacHE HEPaIllOHAIbHE BUKOPHCTAHHS
3eMeNbHUX pecypciB. [lo HepalioHaJbHOTO BHUKOPUCTAaHHS 3eMEllb MOXKHA BiJIHECTH HArPOMaDKEHHS
BIIXO/IIB BiJl OYMCHHX CIOPYIl — AKTUBHOTO MYIY, SIKHH BUKOPHCTOBYIOTH B acpOTEHKax 1 siKi 3aiiMaioTh
3HayHi Twioml 3ewenb. OpHi€E 13 HAWOUTBII AKTYyaIbBHUX MPOOJEM BEIMKHX MICT Ta IPOMHCIOBHX
MIIPUEMCTB € HaKOMHMYEHHsI BEIMKOTO 00'€MY BiANPAIlbOBAHOTO aKTUBHOTO MYJy 3 KaHAIi3alliifiHUX-
OYMCHUX CIIOPY[, KW IOCTIMHO 30UIBINYETHCS. 3TiIHO CTATHCTUYHHX JaHUX, 1X o0car B YkpaiHi
TIEPEBHIILYE 5 MIIPJL. T, 0 SKUX MIOPOKY TOAAETHCS Iie 3 MITH. T HOBUX. Y 3B'SI3KY 3 THUM, IIO OCaJl MOXKeE
MICTUTH HE TUTHKU TOKUBHI MiHEpaJbHI PEYOBHUHH, a TAKOXK 1 TOKCHYHI CITONMYKH (30KpeMa, BaKKi METan),
e 00MeXxye HOro BUKOPUCTAHHS Ta CIHOHYKA€ TOMIYK NULIXIB ISl Horo yriiizaiii. ToMy BHKOpUCTaHHS
ocajy BiINPaIlbOBAHOTO AKTWBHOIO MYITy, SIK BTOPUHHOTO MaTepiany, NO3BOJUTH 3BUILHUTH TEPUTOPIl
3eMeJlb, JIe BiH 3aCKJIaJOBAHUI.

BpaxoByroun Buieckazane, Oys10 3alporoHOBaHO BUKOPHCTOBYBATH BiPAIIbOBAHHUI aKTUBHUN MYIT
micist GIONOTiYHOrO OYMINEHHS! CTIYHUX BOJ JUIS CTBOPEHHSI CyOCTpary it OIOJNIOTridHOI pPeKyJIbTHBALL
TEXHOTEHHO TOPYIICHUX 3eMellb. Mera JOCTDKECHHS — IOEJHATH BIINpallbOBAHMN AKTUBHUM MyJ 13
IHIIMMA KOMITOHEHTaMH y TIEBHHI cyOCTpaT 11 3a0e3edeHHs ONTUMATBHUX YMOB ISl POCTY Ta PO3BUTKY
pociuH. TakuM YMHOM MH 3MOMKEMO JIOCSTHYTH KOMILUIEKCHOTO BHPIIIEHHS 3pa3y 000X 3aBliaHb. 3HU3HUTH
KUTBKICTh TEXHOI€HHHX BIXOMIB Ta 3a0C3MEUUTH MPOLIEC PEKYJIbTUBALI MOPYIICHUX 3eMeIb BIITHOCHO
JIOCTYITHUM Ta TOKUBHHM cyOcTpaToM. [IpoBeseHi mornepesHbo JOCHIDKEHHS CKIIay BiIpalbOBaHOTO
axtueHoro myny i3 JIeBiBchkmx KOC (JIMKIT «JIpBIBBOJOKAaHAI®) y IIOKA3ald, IO y CBDKOBiATpa-
I[LOBAaHOMY aKTHBHOMY MYJIi MICTUTBCSI 3Ha4YHA KUTBKICTh TOYKUBHUX PEUOBHH, SIKI MOYKYTh YaCTKOBO 3a0€3-
neqyBaTH Tiporiec Oi0IOTIYHOI PeKyIbTHBALL, ¢ came: Omm3bko 24 % opraniuaux pedoBuH, 2 % docdopy,
0,5 % kauiro, 4 % azoTy Ta IHIIMX IOXUBHUX MAaKpO- Ta MiKpoesieMeHTIB. KibKiCTh TOKCHUHUX €JIEMEHTIB
Ta BKKUX METATIB y JAaHOMY 3pa3Ky He nepepuiryBaia ['JIK BajgoBoro BMicTy iX y IpyHTi. Y NOAAIBIIOMY
OyJ10 3aiiiCHEHO IMITAIlif0 MPOIlECy HAKOIMMYEHHS BIIXOMIB HA MYyJIOBHX MaiimaHumkax (ocam 30epiram 6
MicsIIiB 6e3 JOCTYITy KMCHIO) Ta MPOBEEHO TIPoLiec OioiHIMKAaIlii Ha TPhOX KYJIBTYpax: SYMEHIO 3BUUaiHOMY
(Hordeum vulgare), ripuni 6iniit (Sinapis alba) ta kpec-camati (Lipidium sativum). PesymsraTi mokasaim,
II0 HAaBiTh HE3HAYHA KUTbKICTh Takux ocamiB (20 %) B cyOcrpari 3ryOHO BIUIMBAaE Ha CXOXKICTh
JIOCITIDKYBAHUX POCIIHH 1 CIIPHSIE 3HAYHOMY PO3BUTKY TPHOIB Ta HEXapaKTEPHOI MIKPOQIIOPH.

Omxke, TEpPIIOYEPTOBUM 3aBJaHHSM JJI BHKOPHUCTaHHS CyOCTpaTy € HOro 3He3apakeHHS Bif
MaToOreHHoi MikpodI0pH Ta rpuliB, 110 1 IVTAHYETHCS B HAIIKX MOAAJIBIINAX JOCTIHKCHHSX.
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B. B. KOCTIOK, P. B. IETPYK (YKPATHA, BIHHHUIIS)
EKOJIOI'TYHA MACIIOPTU3ALIAA HACEJIEHHSA

Binnuyvkuii nayionaneruil mexniunuu yHigepcumem
21021, syn. Xmenvnuywvke woce, 95 m.Binnuys, Ykpaina, vntu@vntu.edu.ua

The paper analyzes the advantages of introduction of ecological certification of people and
presents the structural deposit of ecological passport

Ha choromuimHiii 1eHb K B YKpaiHi Tak i B CBITI HeMae MICIb Jie O He CIocTepiraincs MmeBHi
BIUTMBY Ha JOBKULISA Ta 3J0pOB’ S Jtojci. 3a0pyqHEHHS BOJOWM, IPYHTIB Ta aTMOchepu Bce OlbIie
OTpUMYE THOOANBHUKA Ta TPAHCKOPJAOHHWUH Xapaktep. SICKpaBHM TPHUKIAIOM I[bOMY CIYKHTh
3a0pyAHEHICTh HeHaceneHux TepuTopii [liBmenHoro ta ITiBHIYHOrO moOJrOCIB IUTaHeTH. DAaKTUYHO,
JUISL KOYKHOT OKpeMoi JINSHKU MPOCTOPY MOYKHA CKIIACTH TIEPENiK JDKeped eKOJNOTIYHOT HeOe3NeKH.
Takuii camuii TepesIiK BIUIMBIB ICHY€E 1 IS KOXHOI JIFOJUHY, Ha SKY BILUIUBAE HE TUIBKH €KOJIOTTIHHI
CTaH JIOBKUIIS, a i HU3KA IHINHX COIIalIbHUX Herapas/iB. AHami3 1uX (akTopiB J03BOIUTH CTBOPUTH
MeXaHI3MH 10 iX 3armo0iraHHio Ta BupimeHHio. OJHUM 13 MUIAXIB BUPIMICHHS E€KOJOTTYHHUX MpodiieM
JIIO/ICTBA € CTBOPEHHSI €KOJIOTTYHUX TACIIOPTIB.

[epeBaramu ekomnacnopTu3sallii MoXxe OyTH:

- MIBUIIEHHS e(QEKTUBHOCTI MOHITOPHHTY 3aXBOPIOBaHb HACEJICHHS, W10 JO03BOIUTH
e eKTUBHIIIIEC 3a0€3IEUNTH CKOJIOTIUYHY Oe3IeKy;

- 3a100iraHHs 3aXBOPIOBaHb HA PaHHIX CTAIIfX;

- 30UIbIICHHS e)eKTHBHICTD JIIKYBaHHS,

- JOCIIDKCHHS TUHAMIKU TIOKa3HUKIB 3/I0POB’ Sl HACEICHHS.

Oxpema yBard €KOJIOTIYHOI IACIIOPTH3allii BiIBOAMTHCSA IMOKA3HMKAM 37I0POB’S TUTSIYOrO
HACEJICHHS, OCKUIBKH JaHi MacnopTu3amii OyayTh OiNbIl pernpe3eHTATHBHUMH 10 BiTHOIICHHS 0
CTIPUIHATTS HEraTUBHUX (aKTOpiB MOBKILIA. J{Js MiTel HexapaKTepHUMH € MIKIUINBI 3BUYKH Ta 1HII
HEraTHBHI COlliaJIbHI (haKTOpH.

OnmHuM i3 BaXKIMBHX AacleKTiB €KOMACHoOpTU3allil € OIiHIOBaHHS MapaMeTpiB BIUIMBY Ha
3I0POB’sl HaceleHHd. Take OIIHIOBaHHS MOXKHA TPOBOJUTH PI3HHMH IIUISIXaMH, TPOTE HaMHU
3aMpPONOHOBAHO METOJ KOHTPOJIIO CTaHy BEreTaTMBHOI HEPBOBOI CHCTEMH, Ha 0a3i SKOro poOisThes
BHCHOBKH ITPO TOpYyIIeHHs QyHKIINH oprani3My. Taki mopynieHHs BHHUKAIOTh B pe3yJIbTaTH 0aratbox
(haKTOpiB, OCHOBHMM 13 SIKUX € CaMe CTaH MOBKULISA. Came JUIsi BHOKPEMJICHHS BUKITFOUHO €KOJIOTTYHUX
BIUTUBIB JOCITIDKCHHS 30CEPEIKYIOTHCS Ha TUTSUOMY HaCEICHHI.

Meron KOHTPONIO CTaHy BETETaTUBHOI CHUCTEMH Nepelndadyac BUMIPIOBAHHS IOTEHIIATIB B
MEBHUX TOYKAaX Tida JIFOJAWHHU, IO JO3BOJISIE OI[IHIOBATH CTAH POOOTH IIEBHUX OpPraHIB Ta CHUCTEM
opraniB. Ha nanuii MomeHT npoBeneno Bxke noHaa (000 BUMipIOBaHb MOKAa3HHKIB CTaHYy 37I0POB’ s
nitert Binaunbkoi, YepHiriBebkoi, JIBBIBChKOT Ta IHIINUX 00JACTEH.

[pu nacriopTH3allii BapTo BpaxoBYBaTH TaKy iH(OpPMAIIiLO:

- maHi (yHKIIOHAIBHOI BEreTaTHBHOI MIarHOCTUKHU (MpoBeneHHS (YyKIiOHAIBHO-EKOIOTi4H 01
eCIIepTH3HU 37I0POB’ 51);

- Iukepena 3a0pyIHEHHS Ha JaHii Teputopii (Boaa, rpyHTH, aTMocdepa Ta iH.);

- KJIIMaTH4HI 0COOJIMBOCTI TEPUTOPIi (TeMIepaTypa, BOJIOTICTh, BITPSHICTB);

- Tepiol MpoXXUBaHHA Ha JaHil TepUTOopii;

- HasIBHICTh peKpealniiHuX Ta MPUPOJIO 3aIIOBITHIX 30H.

TakuMm 4YHHOM, €KONIOTIYHA [ACTIOPTH3Allisl HACENCHHS JI03BOJISE BHPINIyBATH HH3KY
COIIaJIbHUX, EKOJOTIYHUX Ta EKOHOMIYHHX IMPOOJeM 1 JO3BOJIUTH CTBOPUTH 0a3y NaHHX JDKEpen
HeOe3MeK NeBHOI TePUTOPIi, 1110 MOKe OYTH BUKOpHCTaHa JJIs BUSBJCHHS JIOKAJIbHUX 30H IiBUIIICHOT
HeOE3MeKH JIjIs 370POB’ I HACEIICHHS.

Hapasi B Hammiii nepskaBi peamizailis TUTaHHS €KOMACIIOPTH3AIlil HE Mepuioyeprosa, mpore, B
KpaiHax 3 OUIBbII HANPY)KEHOI €KOJIOTIUHOK CUTYAI[IEI0, SKOIMACOPTH3Allisl MA€e OUIBII MEPCIICKTHBH
O MIBHJKOMY BITPOB/IKEHHIO.
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0. 5. TOJIOAOBCBKA, H. C. PIITAK (YKPAIHA, JIbBIB)
OIIHKA CTAHY NOBEPXHEBOI BO/I1 PIYKU PATU
3A PIBHEM 3ABPYJHEHOCTI

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexuika»
79000, 6yz. C. Banoepu, 12, Jlvsis, Ykpaina; golodovskao@gmail.com

The problem of water resources of the river Rata is considered. There are installed sources of water
pollution in the Rata river basin. The main pollutants and their concentration in water resources of the
reservoir are determined. The assessment of integrated environmental pollution of water and the water quality
class determined on its basis. The measures of purification and improvement of the ecological status of water
resources of the Retariver basin are proposed.

[IpoGiemMa KOMIUIEKCHOrO OIiHIOBAaHHST SIKOCTI BOOM Ha CydacHOMY erami Mae BaXKIMBE 1
nepiiodeprose 3HadenHs. Ll mpOOnema 3aliMae omHe 3 TIEpIIMX MICIb Y BOIOOXOpOHHIH IisUTBHOCTI.
Kommnekchuid migxia A0 OmiHku 3a0pygHEHHS! MOBEPXHEBUX BOI JIa€ MOXJIMBICTH MaTH YSIBJICHHS TPO
XapakTep Ta CTYIMiHb 3a0pyIHEHOCTI MOBEPXHEBUX BOI 3pOCTAIOUO0 KUIBKICTIO XIMIYHHUX PEUOBHH,
MOB'SI3aHKX 13 TOCHJICHHSAM aHTPOMOreHHOrO HaBaHTa)KEHHs Ha BOIHI 00'ekTr. Ha manuii yac B YkpaiHi Ta B
IHIINX KpaiHax CBiTy pO3pOOJieHa IOCHTh BENMKA KUTBKICTh KPHTEpiiB KOMIUIEKCHO! OIMHKH SKOCTi
NOBEpXHEBUX BOM. IX Knacuikauii 6a3yloThcs Ha OLHINI GaKTepiOTOrivHMX Ta (Bi3UKO-XiMIYHMX MOKa3-
HUKiB. KOKkHa OriHka mOka3HUKa Jae 3MOry OTPHMYBATH BaXKIMBY iH(OpMAIIiO, a MpH iX 3acTOCYBaHHI
pa30M — OLIIHIOBAaTH BOIHE CEPEAOBHIIE 3 CKOMOrYHUX MO3HUIIIH.

Orinka cTaHy MOBEPXHEBUX BOI 3a PiBHEM 3a0pyAHEHOCTI 3aiicHIOEThCs BiamoOBinHO 10 KHJI
211.1.1.106-2003 «Opranizaiiis Ta 3IIHCHEHHS CIOCTCPOKEHb 3a 3a0pyJAHCHHSIM IOBEPXHEBUX BOX
(y cucremi MinekOpecypciB)». Bu3HadeHHs 3a0pyaHEHOCTI MOBEPXHEBUX BOI piukd Pati mpOBOIMIOCH
NUIIXOM pOBpaxyHKy KOedimienty 3abpymHenocti. Koedimient 3abpymmenocti (K3) € ysarambHeHHM
MOKA3HUKOM, IO XapaKTEpPH3ye piBeHb 3a0pYAHEHOCTI CYKYITHO IO HH3II MOKAa3HHUKIB SKOCTI BOMM, SKi
0araTtOpa3OBO BUMIpSIHO Y KUTbKOX IMyHKTax (CTBOpax) CIOCTEpeXeHb BOMHMX 00 ekTiB. Bemmumna K3
XapaKTepu3ye KpaTHICTh IepeBHIIICHH HOpMaTHBIB y nomsix ['JIK.

KonTpons sikOcti BOIM 3a piBHEM 3a0pyIHEHOCTI MpOBeeHO y 6-x cTBOpax OaceitHy piuku Patu. B
pe3ysIbTaTi MPOBEACHUX PO3PAXYHKIB OYJI0 BCTAHOBJICHO, 1110 — HAHOUTBIINIA KoehillieHT 3a0pyHEeHHS 0yJ10
BU3HAYEHO B MyHKTI p. Parta, micis CKuly OYMCHHMX CITOPY[ BOIOIPOBITHO-KaHAI3AIIHOIO rOCIIOAapCTBa
M. PaBa-Pycbka Opyani Bomu (IV kiac sikocti); — Bozia piuku Patu 3a 3HaueHHIM KoedillieHTa 3a0py/IHEeHHSI
BITHOCHTBCS 710 crmabko 3abpymaenux (II kiac sSxocTi); — Bomy OaceiiHy BILIOMY BIIHOCATHCS 0 TTOMIPHO
3a0pyIHeHHX BHACHinoOK BIumBYy mputok p. Patu (Il xmac sikocri). 3a mokasHUKamMu 3a0pyaHECHHS
MOBEPXHEBUX BOJ OaceiiHy Patii yMOBHO MOXKHA IMOJUIMTH Ha TPU YACTHHM. CJ1a00 3a0pyIHEHI, IOMIPHO
3a0pyaueni ta Opymni (Tabmums 1). Taki BIIMIHHOCTI y Kacax SKOCTI BOAM CIPHYMHEHI ITiJl BIUTABOM
MPUPOITHUX 1 AHTPOIOTeHHUX YMHHHUKIB, /IO SKMX HAJICKUTh HAIXO/PKEHHS 3a0pYyJHIOIOYMX PEUOBHH 3
TaKUMU TIPUTOKAMH, 5K p. Temmis, p. Mornanka, p. bina, p. Ceuns, p. XKemzerts (pasi), p. BomoTHs.

Tabnuys 1
Ouinka AKicHOro cTaHy nNoBepxHeBUX BoJ Oaceiiny Pata
BiamoBigHO 10 KoedinicHTiB 3a6pyanenocti (3rirno KHJI 211.1.1.106-2003)
. 3HaueHHA XapakTepHucTHKa Koeoiuient, sikuit
HaiimenyBanns . S LT

Ne . koedimienTta koedimienTta BPAXOBYE SKiCHUI CTaH

CTBOpIiB . . X

3a0pyIHEHOCTI 3a0pyIHEHOCTI BOJIHOTO 00’ €KTa

1. | p. Para, m. PaBa-Pycbka 9,2 Bpynni 0,5
2. | p. Xenneus, M. CocHiBKa 1,51 ITomipHo 3a0pynHeHi 1,2
3. | p. bonoras, c. Cinernp 3,51 Cnab6o 3a0pyaHeH1 0,9
4. | p. CBuns, M. Benuki Moctu 3,48 ITomipHO 3a0pyaHEHI 0,9
5. | P. bina, ¢. Byrun 1,88 Cnab6o 3a0pyaHeH1 1,2
6. | p. Momaska, c. [Tupsrun 2,54 ITomipHo 3a0pynHeHi 0,9

Jinst ToKpamieHHs SKOCTI MOBEpXHEBOI Bomu p. PaTm BBakaeMo 3a HEOOXiJHE: MPOBECTH
PEKOHCTPYKITiIO HASBHUX, UM OyIIBHUIITBO HOBHX OYMCHUX CIOPYI, OCOOIMBO Ha MiANPHEMCTBAX, 10
pPO3MIllIeHI HAa MPUTOKAX; KOHTPOJIb Ta IMOBHE NMPHUITMHEHHS HEOYMIICHUX CKHJIB TOOYTOBHX BOJI
MPHUBATHAMHU TOCIIOIAPCTBAMH; JOTPHMAaHHS YHHHOTO 3aKOHOJABCTBA y Taly3l OXOPOHH BOJHHX
00’ €KTIB Ta MPUPOTHOTO CEPEAOBHUIIA 3arajioM.

Ceminap 1 Seminar 1



78

123p K ARDASZ, **E. KARDASZ (POLAND, WROCLAW),
°V. POHREBENNYK (UKRAINE, LVIV)
INNOVATIVE METHODS OF THERAPEUTIC USE OF COLD AND HOT

! Foundation for Research on Development and Innovation
65 Legnicka X, 54-205 Wroclaw, Poland; sekretariat@fbri.pl
2 Wroclaw Research Institute, Poland
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3garter . 0.0,
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* University of Management and Coaching
1 Saska Ave, 54-118 Wroclaw, Poland, biuro@wszc.pl
> Lviv Polytechnic National University, Ukraine
12 Bandera &, 79013 Lviv, Ukraine; vpohreb@gmail.com

The present paper discusses innovative and conventional methods of therapeutic use of heat and
cold, based on patent databases and a literature study. Various treatments of afflicted tissue by means
of heat withdrawal or heat provision are presented. Potential indications and contraindications to such
therapy are listed. A number of innovative methods is shown and their effect on the human tissue is
described, as well as examples of heat and cold therapy applications

The aim of the study was to provide a review of the current state of knowledge regarding the
therapeutic use of heat and cold. The conducted research was based on a literature review, as well asa
survey of patent applications. In the Google Patents database, there were 3692 records related to
thermotherapy. Within the last three years 346 new records of this sort have appeared, which is
evidence that thefield is still making progress.

Heat therapy employs both local and systemic forms of treatment, either providing the body
with heat or inducing heat directly in the tissues. Methods relying on the provision of heat include
hydrotherapy, balneotherapy, as well as paraffin treatment. Cryotherapy is a form of cold treatment
which utilizes liquid nitrogen, carbon dioxide, (rarely) cold air or chemical substances as a means of
lowering the temperature of target tissues in the human body. The thermopercussion therapy involves
simultaneous application of heat and rhythmic mechanical percussion vibrations to the affected area or
region of the body. This sort of treatment is recommended to people whose cells are incapable of
regenerating naturally. The intensity and frequency of the applied rhythm is adjusted to the age and
type of tissue involved in order to stimulate the body, while the applied heat causes vasodilation that
accel erates the process of regeneration.

Method for enhancing thermal treatment of cancer and intelligent material medicine. This
method involves instantly raising the temperature of the cancer cellsto 42.5°C or above, which occurs
as a result of a high-frequency eectromagnetic field by means of microwave heating. As a result,
cancer cells are subject to apoptosis.

Heat and cold therapy is mainly used in treatment of the locomotor system diseases, as well as
the easing of pain and reduction of edema. Heat and cold treatments are a prevalent and continuously
improved form of physiotherapy. They are used in treatment of many diseases, mainly those of the
locomotor system, as well as in easing muscle aches. Some of the discussed methods are new and
constantly improved, such as e.g. cryctherapy.

Worthy of notice are the developments made in hyperthermia therapy, which utilizes
microwaves, radio waves or infrared lamps as a means of raising the temperature of the organism or
some select parts of it. In recent years, this method has made great progress, especially in treatment of
cancer. Theresearchers have found out that cancer cells — dueto their primitive blood supply — do not
dissipate heat energy nearly as well as normal cells. When subject to high temperature during the
treatment, they undergo apoptosis, whereas healthy cells tend to maintain a normal temperature.

The abovereview of the literature and patents indicates that the field of heat and cold treatment
is continuously developing and that new applications are being sought. New devices to be used in
physiotherapy and cosmetology enter the market almost every year.
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O.1. FOHJAPb, O. A. YJIMIIbKHH,
B. M. EPMAKOB, O. B. JYHbOBA (YKPAIHA, KHIB)
BIIVIUB BYT'JIEBUJAOBYBHOTI'O NIAINPUEMCTBA
HA YPBOEKOCHUCTEMM YKPATHH

epoicasna exonoeiuna akademis niciAOUNIOMHOT OCBIMU Ma YNPAaesiiHHs,
03035, syr. Mumpononuma Bacuns Jlunkiecokozo, 35, kopn. 2,Kuis; dei2005@ukr.net

Urbanized territory of coa deposits is considered as part or function of the existing Urbecosystem.
Investigations of the functions of urban landscapes, their influence on other landscapes, with which they
interact, were carried out. Based on the study of ecological and technical indicators of the coal industry,
human economic activity in the urban ecosystem goes far beyond the territory of the city directly and affects
all natural components not only within the city but also beyond its borders.

[poBenenHst po3BilMyBaIbHUX, a B TMONAJBIIOMY BHIOOYBHHMX POOIT MPH3BOIWTH 1O 3MiH CTaHy
ypboekocrcTeM B 00J1aCTi PO3TalllyBaHHS! POIOBHIL] KOPUCHHX KOIAIIMH, 30KpeMa BYTUIbHHX. SIK MpaBuIo,
Taki 3MIHH CIPABIISIIOTh HETAaTUBHUIA BILIMB HA HABKOJIMIIHE CEPSIOBHILIC B IIJIOMY. 3 METOIO 3aro0iraHHs
a0o MiHIMI3allii TOTIpIIeHHs eneMeHTIB Oiocdepr B YKpaiHi cTBOpEHi IIepeyMOBH, Ji¢ HA OCHOBI HAYKOBUX
JIOCITIIDKEHb BCTAHOBITIOIOTH MEXAHI3MH 1 3aKOHOMIPHOCTI BIUTHBY TIPHUUYHUX POOIT HA KOMITOHEHTH JIOBKIJLIIS.
BpaxoBytoui CTpYKTypy HPHPOIHOTrO MPOCTOPY HABKOIO BYIUIBHUX INAXT, CJil MPUAUIATH YBary Takii
CKJIQJIOBIM ITPUPOIHOrO CepeIoBHIIa K TexHochepa. ODKe, PH SKOIOrIYHOI OLIHIN BIUIMBY ITiJ3EMHOIO
BUI00yBaHHSI KOPHCHUX KOMAJMH B TEPITy Yepry HeoOXiIHO BCTAHOBHTH: XapaKTep, MaciuTad, TpHBAIICTh
BIUTMBY OKPEMHX TEXHOJIOTTYHHX Oreparlii a00 BUIIB TipHAYMX POOIT Ha KOMIIOHEHTH JIOBKIIIIS.

BunoOyTok Byrimis craB TNPHYMHOIO 3MiH MPOCTOPOBO-YACOBOrO MOPYIIEHHS T'€OMEXaHIYHOi
PIBHOBAr# i OTOYYIOUOro TEPUTOPIATBHOrO JTaHadTy 32 paxXyHOK HArPOMAJDKEHHS MpHUYHX Mac (BiIBaJIH,
TEPUKOHH). Y pe3y/bTaTi TEXHOJOTIYHMX TMPOIECIB BHUHUKIM IApaMETPH TOPOIHHMX BIiIBAIIiB, sIKi
BU3HAYAIOTh CTYIIIHB IX eKOJIOri4HOI HeOe3mnekH. [ ipchka Maca B TEPUKOHAX CXUITbHA JI0 CaMO3aropsiHHS, 110
B CBOIO 4epry MPH3BOAWTH JIO TEIUIOBOTO 3a0pYIHEHHS TOBITPs arMocdepu Ta XIMIYHOTO 3a0pyaHEHHS
MPOAYKTaMH TOPIHHS. Y 3B'S3Ky 3 MM B atMocdepy MoTparusie Ouiblna KUTbKICTh HeOe3MeUHIX PEUOBHH,
110 CyTTEBO BIUIMBAIOTH 1 HA 3I0POB’ s HACETICHHS.

Posrasinatoun ypOaHi3oBaHy TEpHTOPIIO BYTUIGHHX POJIOBHIL, SIK YACTUHY 200 (DYHKILIO iCHYIOYOi
ypOOEKOCHCTEMH, BHUKOHYBAINCh IOCTIDKCHHS (YHKIIH MichKMX JaHAmadTiB, X BIUIMB Ha IHII
naHamadTH, 3 SKAMA BOHHM B3a€MOJIIOTh. Ha mifcTaBi BHUBYEHHS EKOJIOTO-TEXHIYHHX ITOKA3HHKIB
MIIPUEMCTB BYTUTBHOI Tally3l Tocnoiapchka AisUTBHICT JIFOMHA B YpOOSKOCHCTEMI BHXOIUTH JAJIEKO 32
MeXi TepuTopii Oe3nocepeTHhO0 MichbKOI 3a0y/IOBM 1 BIUIMBA€ HA BCi MPHUPOIHI KOMIIOHGHTH HE JIHIIE
BCEpeIMHI MicTa, ajie 1 3a Horo Mekamu. DIi3MKO-TeosIoriuHl 3MIiHM TPYHTIB, MiA3EMHUX BOJ Ta IHIIMX
KOMITOHEHTIB JTITOreHHOI OCHOBH YPOOSKOCHCTEMH BITUYBaIOThCS 3aIEKHO BiJl KOHKPETHUX YMOB Y pajiyci
25-30 kM, a OioreoximMivHi 3MIiHM — Ha I11€ OUIBIINX BlIIAJISIX.

[Tix ekosOriYHOO PIBHOBAroO B ypOOEKOJIOrii TpeOa po3yMiTH TaKUI CTaH MPUPOJHOIO CEPEIOBHILA
ypOaHi30BaHOTO BYIJICBUI00YBHOIO paiioHy MIChKOI arjomepaiiii abo OKpeMoro BYriIbHOIO MiANPHEMCTBA,
3a IKOro 3a0e3MeUyEThCS CAaMOPETyJISILIis, HAJISKHA 0XOPOHA 1 BIITBOPEHHS HOr0 OCHOBHMX KOMITOHEHTIB —
aTMOc(hepHOTO TIOBITPS, BOJAHHMX PECYpCiB, IPYHTOBOTO Ta POCIMHHOTO IOKPUBY, TBAPUHHOIO CBITY.
HeoaMiHHMME YMOBaMH TaKOTO CTaHY MalOTh OYTH:

1. BigHOBJICHHS OCHOBHHMX KOMIIOHEHTIB HPHPOIHOrO CEPEIOBHMIIA, SKE 3a0e3neuye ix OajiaHC y
MDKpETiOHaJIBHUX MTOTOKaX PEYOBUHH i eHeprii.

2. BimoBigHICTh CTYIEHSI TEOXIMIYHOI aKTUBHOCTI JiaHMA(TIB (30KpeMa, HasBHICTH YMOB ISt
JIOCUTh BUCOKHX TEMITIB Mirpallii POIYKTIB TeXHOTEHE3y) MaciTabamM BUPOOHUUHX 3a0py/IHEHb.

3. BigmoBimHicTh CTyneHO OiOXiMIYHOI aKTHBHOCTI E€KOCHCTEMH BYTUIBHOTO PpETiOHY pPIBHIO
AHTPOITOTEHHMX 3a0pyaHEHb (30KpeMa HasBHICTH YMOB IS OiOJIOriYHOrO mepepoOaeHHs OPraHiuHuX i
HelTpaJTi3allii MIKiIJIMBOro BIUTUBY HEOPraHiuHUX 3a0py/IHEHB).

4. BimnoBigHicte piBHSA (i3WuHOI CTIMKOCTI JNaHMUAQTIB CHJII BIUIMBY TiPHUYO-TEXHIYHHX,
IH)KEHEpHHUX, TPAHCIIOPTHHUX, pEKpeallifHX Ta IHIIMX aHTPOIOreHHUX HABAHTaXKEHb.

5. Bananc Giomacu HemopylieHHX a00 €1a00 MOPYIICHMX AHTPOIIOICHHOIO ISUIBHICTIO JUISHOK
SKOCHUCTEMH BYTUIBHOIO PEriOHY PO3CEIEHHS, JIOCTaTHS CKJIAJHICTh 1 SIKOMOra OUIbIle Pi3HOMAHITTS
MPUPOTHOTO CEPEIOBHIIIA.
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.M. CEMYYK, JI. SI. CABUYK (YKPATHA, IBAHO-®PAHKIBCHK)
OCOBJIMBOCTI OHIHKH BIVINBY TPAHCIIOPTHHUX ITOTOKIB MICBbKHX
AT'JIOMEPAIIIN HA COIJAJIBHY CKRUIAIOBY

leano-Dpankiscokuil HAYiOHANLHUL MEXHIYHUL YHIBepcumem Hagpmu i 2azy
76000, sy Kapnamcoka, 15, Ieano-@pankiscok, Yrpaina; bzhd@nung.edu.ua

The effective functioning of the urban transport system is carried out by appropriate level of
providing population by highest quality services of transportation with maximum positive effect in the
social sphere. Inthereport it is proposed to make estimation of the social efficiency of the functioning
of the urban transport system in terms of population morbidity, transportation safety and quality of
transport, since the social effect of the functioning of the urban transport system depends, first of all,
on the safety and state of the environment.

JlocmipKeHHIO OIIHKU e(eKTHBHOCTI (PYHKI[IOHYBaHHS Ta BIUIMBY TPAHCIIOPTHOI CHCTEMH Ha
colliaJIbHy CKJIQJIOBY TPUCBSYEHI HayKoBi mpalli Takux BueHHX: B.O.Bmosuuenka, O.[]. ['yipuaka,
O.1.Mipomnuka, M.€. Kpucronmuyka Ta iHmmx. HaykoBIi po3risgaroTs pi3Hi KpuTepii Ta TOKa3HUKH,
10 MOXKYTh OyTH TIOKJIa/IeHI B OCHOBY OILIIHKH e(peKTHBHOCTI (DYHKIIIOHYBAaHHS MiChKOT TPaHCIIOPTHOT
CHCTEMH Ta HarojoIlylOTh Ha TOMY, IO 3aCTOCYBaHHS OJHOT'O KPHUTEPII0 YH TIOKa3HUKA €
HEJIOCTaTHIM. B SIKOCT1 OCHOBHOT'O KpUTEPiIO MPOMOHYETHCS PIBEHb TPAHCIIOPTHOTO 0OCITYyrOBYBaHHS,
a TOKa3HUKaMH OI[IHKH e()EeKTHBHOCTI POOOTH — TEXHIKO-€KOHOMIYHI Ta TEXHIKO-eKCILTyaTamiiHi
MOKAa3HHUKH, SIKi BKIIOYAIOTh ITOKa3HUKH COOIBapTOCTI IepeBe3eHb Ta MPOAYKTHBHICTH POOOTH
TPaHCIOPTHOI CUCTEMH.

EdextuBHICTh QYHKITIOHYBaHHS MICHKOT'O TPaHCIOPTY HE MOXKE OI[IHIOBATHCS JIMIIE HA OCHOBI
TEXHIKO-CKOHOMIYHMX Ta ()IHAHCOBUX IIOKa3HHUKIB, OCKUIbKM MOro MisUIbHICTH MAa€ COIlliaJbHY
CIIPSIMOBAHICTh Ta TIO3HAYAETHCS HA EKOJIOTTYHOMY CTaHi MicTa Ta PErioHy B IIOMY, a TOMY JI0 TaKoi
OLIIHKHA HEOOIXTHO MiJXOAUTH KOMIUIEKCHO, 3 YPaXyBaHHSM COLIaJIbHOI Ta €KOJIOIMYHOT CKIaJI0BHX.

JloCmDKEHHS. CYTHOCTI MOHSTTS «COIliaibHa €(PEKTHUBHICTH» J03BOJISE BU3HAYUTH COLIAJIBHY
e(peKTUBHICTh MiCLKOTO TPAHCIIOPTY SIK KaTEropito, sika XapaKTepU3ye CTYIIHb 33/I0BOJICHOCTI IOTPeO
HACEJICHHSI y TPAHCIOPTHUX TIOCIYrax y KUIbKICHOMY Ta SKICHOMY acllieKTaxX Ta BHCTYIAa€e Mipoio
OI[IHKH BIUIMBY (DYHKI[IOHYBaHHSI TPAaHCIIOPTHOI CUCTEMH MicTa Ha JIOIUHY. BpaxoBytoun crienudiky
MOCITYT MICBKOTO TAaCa)KMPCHKOTO TPAHCIOPTY caMe JOCSATHEHHS BHUCOKHX COIaJbHHUX PE3yNIbTaTiB
Mae OyTH TPIOPUTETHUM TPW OpraHizaiii Woro ¢pyHkmionyBaHHs. ColliaIbHUI XapakTep MOCHyT i3
TIEPEBE3CHHS BUMArae IiINOPSIKOBAHOCTI IIiJIeH EKOHOMIYHOTO 3pOCTaHHSI MEPIIOUEproBUM IIiIISIM
COI[IAJILHOTO PO3BUTKY CHCTEMH.

ComnianbHa eQeKTUBHICTh (DYHKIIOHYBAHHS CHCTEMH MICHKOTO IMacaKUPCHKOTO TPAHCIOPTY
BUSIBIISIETCA Y 1i BIUIMBI HA JIIOJIUHY:

- mo-mepie, QyHKIIOHYBaHHS MACAKUPCHKOI TPAHCIOPTHOI CHCTEMH TT03HAYAETHCS Ha 37I0pOB'T
JOAWHU. Y BEITMKUX MiCTaX, HACHYCHUX aBTOMOOLIBHUM TPaHCIIOPTOM, 3a0pyJHEHHS aTMOC(epHOro
MOBITPS MOCTIHO 3pOCTa€, MO CIPUYUHSE 30UTBIICHHS KUTLKOCTI BHUMAJKIB 3aXBOPIOBAHb Cepel
HaceneHHs1. OTke, couianbHuil edekT Bix 3abe3nedeHHs] MPIOPUTETHOTO PO3BUTKY EKOJIOTTYHOTO
TPAHCIOPTY MPOSIBIISIETHCS Y CKOPOUEHHI PiBHS 3aXBOPIOBAHOCTI HACEICHHS.

- MO-Ipyre, TPAHCIOPTHI MEPEBE3CHHS HACEJACHHS MICTOM IMOBHHHI OyTH O€3NMEYHUMHU IS
KUTTS JOAWHHU. KibKICTh JOpOXKHBO-TPAHCIIOPTHHUX TPUTON Ta IOCTPa)XJaInX, TPaBMOBAHUX 1
3aru0OiIMX y HUX JIIOJIEH Tako€ € TTOKa3HWKOM OI[IHKH COIialibHOiI e()eKTUBHOCTI (pYyHKI[IOHYBaHHS
CHCTEMH TPaHCIIOPTY.

- TIO-TpeTe, coliaibHa eQEeKTUBHICTh (YHKIIOHYBAHHS CHCTEMH MICHKOTO ITaca)KHPCHKOTO
TPAaHCIIOPTY BUSBISIETHCS y 3a0e3ledeHHI MIMPOKUX BEPCTB HACENCHHS, Y TOMY YHCII BEIHKOi
KUTBKOCTI TIJIBTOBHX KaTeropii MmacakupiB, TPAHCIOPTHHMH MOCIyraMH B TIOBHOMY 00cCs3i Ta
HAJIKHOI SIKOCT, TOOTO y PiBHI SKOCTi TPAHCIIOPTHOTO OOCITYTrOBYBaHHS.

OyHKIIIOHYBaHHS TPAHCIOPTHOI CHCTEMH MiCTa MOBMHHO OyTH HaIiHMM, OC3IICUYHUM Ta HE
JONYCKaTH TMOSBU Yy JIIOJUHH TaK 3BAaHOI «TPAHCIIOPTHOI BTOME», PIBEHb SKOI 3aJISKUTh BiJ| 4acy,
BUTPAYEHOI'O HA MOI3IKY.

Otxe, conianbHUi edekT QyHKIIOHYBAaHHS CHUCTEMHU MICHKOTO TPAHCIIOPTY 3AJICKHTh, Y MEpITY
4epry, Bia OS3MeKu Ta CTaHy HABKOJIMIITHLOT'O CEPEIOBHUIIA.
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C. 0. MAKAPYYVYK, B. 1. KAPAMYIIKA (YKPATHA, KHUIB)
0 IUTAHHA BUKOPUCTAHHA K.JIAC“I/I(I)IKA.I_[II‘/JI
MNPUPOJHUX OCEJIULI HA TEPUTOPII YKPAIHU

Hayionanonuu ynisepcumem «Kueso-Mozunsancvka Axademis»
04655, syn. I pucopis Crosopoou, 2, Kuis, Ykpaina; pr@ukma.edu.ua

The necessity of habitat classifications for fulfillment of international obligations of Ukraine is
analyzed. The priority directions of the use of existing international classifications of habitats such as
EUNIS and classification of Annex | of Council Directive on the conservation of natural habitats and
of wild fauna and flora are determined.

3pocTarounii aHTPOIOreHHNH BIUIMB Ha MPHPOAHE NOBKULIS COIPUYMHIOE 3ryOH1 HACTIIKA JIJIs
0i0NOriYHOr0 PI3HOMAHITTS. 30epeKeHHS TMOMYJIi BHIIB JKUBUX OpraHi3MiB Ta iX OXOpoHa
3HAYHOIO MIpOI0 3alleKaTh BiJ CTaHy Ta Bpa3IMBOCTI 1X ocenuml. 3acTocyBaHHS e()eKTHBHHX
IHCTPYMEHTIB 30€peKEHHS TaKUX OCEUIN MoTpedye iX kiacu@ikamii s imeHTHdIKaIil K 00’ €KTIB
OXOpPOHH.

3 orysay Ha CKJIaJHICTh 00’ €KTIB JOCHTIKCHHS Ta YIPABIIHHS, Ha JaHUW Yac BIJACYTHS €IMHA
BiTUM3HsAHA Kiacuikaiis ocenuil, sika 0 BUKOPHCTOBYBANACh JIJIsl BCIX MPUPOTHHUX 30H YKpaiHH.
Icayroui Ha pmaHuii MOMeHT Kiacudikamii, aas OpukiIany kKiacudikaiis OiOTOIIB JICOBOI Ta
JmicocTenoBoi 30H YKpaiHW, 10 po3poOlieHa Tpynor BUeHHX mia kepiBHUITBOM Jlinmyxa A.I1. Ha
npuHnunax kiacudikaimii European Nature Information System (EUNIS) , oxorutioe nuiiie 4acTuHy
OCEITUII IPUPOIHUX 30H YKpaiHu i moTpedye MOAaIBIIOro PO3BUTKY.

3Baxkaroun Ha I, BUJAETHCS JOLLILHUM BHKOPHCTAHHS MDKHApOIHHX Kiacu(ikaiii, mo €
BKpail aKkTyaJdbHHM JJIsi BHKOHAaHHS YKpaiHO 3000B'A3aHb 32 MDKHApOJAHUMH JIOTOBOPAMH Ta
KOHBEHIIISIME B Tally3i 30epexeHHs OiOpi3HOMaHITTS B TPaHCKOPAOHHOMY KOHTeKcTi. Kpamri
MPAKTUKA JIEMOHCTPYE IIOCBiJ BIpoBajpkeHHs1 KOHBEHIIIT Mpo OXOpoHy uKoi (uopu Ta dayHH i
NPUPOJHUX CepeoBuIll icHyBaHHsS B €Bpori (bepHcbka KOHBEHINS), 10 SIKOi i3 3aCTEpeKEHHIMH
npueaHanack Ykpaina B 1996 poui. Jnsg BuUKoHaHHs mojiokeHb KOHBEHINT Oyino 3amovaTKoBaHO
crBopeHHst CMaparioBoi Mepexi, 0 BKIIOYAE TEPUTOPIii CHENialbHOro iHTepecy Ui 30epeKeHHS
BuiB. Ilepesik ocemuIn A OXOpOHH Ha BukoHaHHS yMoB Konsemntii (Pe3osmomis Ne 4) criepiry 6yimo
YKJIaJICHO 3a MaJeapKTUYHOI Kiacu(ikalliero, sika 3roJoM Oyia 3aMiHeHa Ha kimacudikaiito EUNIS.
Taka xmacudikaimis Oyma po3poOiieHa E€BPOIEHCHKOI EKOJIOTIYHOW areHiieo Ta ii LleHTpom
010JI0TIYHOTO PI3HOMAHITTS.

3acrocyBaHHs Mi€l KIacu}ikaimii € BaXIMBAUMHU A1 YKpaiHW B KOHTEKCTI BUKOHAHHS BHMOT
Yroau npo Acomiaiiro Mix Ykpainoro ta €C, 30kpemMa, B 4aCcTHHI rapMoOHi3allii HalliOHAJIbLHOTO
3akoHO/aBcTBa i3 OcenuiHoro Ta [ITalmHO TUpEeKTHBaMH, IO TAKOX HaIllJIeHI Ha 30epeKeHHS Ta
BITHOBJICHHS TPHPOTHUX oOcenuil Ta BHIIB. OCKUIBKM OCTaHHI Oyau po3poOlieHI B paMKax
iMIuTeMeHTalii bepHChbKOi KOHBEHIIIT, /1 1X BIPOBaKCHHS OY/IM BUKOPUCTAHI Ti XK MIAXOIH, IO U
i BrpoBapkeHHs Kouseniril. 3okpema, Jlomatok I mo OcenuinHol TUPEKTHBH MICTHTH IEPEITiK
OioTormiB, kimacudikamis skux, micias oHorieHHs B 2007 poili, BUKOPUCTOBYETHCS JJIsi BU3HAYCHHS
ocenuil B pamMkax €Bporneiicbkoi Mmepexi Hatypa 2000.

B pamkax BukOHaHHS BUMOr Yroau mpo Acomiamiro Mixk Ykpainowo ta €C  po3pobiseTbes
poekT 3akoHy «[Ipo Teputopii CMaparmoBoi Mepexi». 3aKOH Ma€e BPETy/IIOBATH MUTAHHS CTBOPCHHS
B Ykpaini CmaparmoBoi Mepexi i3 BpaxyBaHHsM BuMor OcenuiHoi Ta [ltammHoi KOHBEHITIH.
3aKOHOMPOEKT, Cepell IHIIOro, mepeadayae po3poOdKy MEHEMKMEHT-IUIaHIB Teputopii CmaparaoBol
MepeKi, IS AKHMX, BiAMOBIIHO, BUHHKHE HEOOXiHICTh imeHTHDiKaIlii 00’ €KTIB yrpaBaiHHs (OCeHII).

B 11bOMYy KOHTEKCTI BUAEThCS TOLIIBHIM BUKOPUCTOBYBATH KiiacH(DIKaIliF0 OCENHIL, HaBeIECHY
B Honarky | OcenumHoi aupexktuBu Ta kinacudikamito EUNIS. Ocranus mae 6a3y naHux o0’ €KTiB y
BIIKPUTOMY JOCTYII, JACTajdbHY METOIOJIOTIIO IOA0 iX iAeHTH(IKAIil Ta 3pYYHHMIA IHTEPAKTHUBHUIA
iHTepdelic, MO BaXJIMBO y MOBaxX BiJICYTHOCTI HallioHaibHOTrO aHanora. Came 15 knacudikaris Oyma
HaMH BUKOpPHCTaHa JUIs BU3HAUCHHS JTicOBUX OioTomniB MixpiunHchkoro PJIIT Ta omiHKHM 1X pU3HKIB.

Pa3zoMm 3 TuM, 3 METOIO MOAAJIBINOT afanTalii JaHoi Kracudikallii 10 0COOIMBOCTEH OCENHUII] Ha
TepuTopii YKpaiHu BapTO BpaxyBaTH MOJOKEHHs Kiacu@ikailii, po3po0IeHOl IPYyMo BUESHUX Iif
kepiBaunTBOM J[limyxa .11
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5. M. 3AXAPKO, O. P. IOIIOBUY (YKPAIHA, JIbBIB)
MPOBJIEMA YTUJII3AIIL TA HEPEPOBKH TPOMUCJIOBUX BIJIXO/IIB

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexuika»
79013, m. JIvsis, syn. C. banoepu, 12, Jlveis, Ykpaina; |polenagko@yahoo.com

Environmental studies conducted in recent decades in many countries of the world have shown that
the ever-increasing destructive impact of anthropogenic factors on the environment has led to a crisis.
Among the various components of the environmental crisis (exhaustion of raw materials, lack of fresh
freshwater, possible climate disasters), the most threatening nature adopted the problem of contamination
of natural resources —air, water and soil —waste industry and transport.

ExomorivHi nociipKkeHHst, TPOBE/ICHI B OCTaHHI JACCATHIITTA Y 0araTtboX KpaiHax CBITY, IOKa3allH,
110 BCE 3POCTAIOUMI pyHHIBHHUI BIUTHB aHTPOIIOI€HHUX YMHHHKIB Ha JIOBKUUTS TIPHBEIIO HA MEXKY KPH3H.
Cepen pi3HHX CKJIQIOBHX EKOJIOTIYHOI Kpr3H (BUCHAKEHHSI CHPOBUHHHUX PECypCiB, HeCcTaya YMCTOl MPIiCHOT
BOIM, MOXJIMBI KIIMaTHYHI KaTacTpo(u) HaiOUIBII 3arpO3IHBOrO XapakTepy NpUHsIA MpodiaeMa
3a0pyTHEHHSI TPUPOIHIX PECYPCIB — IMOBITPSI, BOJM 1 TPYHTY — BIIXO/IAMH ITPOMHKCIIOBOCTI 1 TPAHCIIOPTY.

[IpoGiieMa 0XOPOHKM HABKOJIMIIIHBOI'O CEPEIOBHUINA € KOMIUICKCHOK TPOOIEMOI0 1 Ma€ T100aIbHuUi
xapakrep. He3Bakaroun Ha JaBHICTH 1 BEIMKY KUIBKICTH JOCTIDKEHb B 00JIACTI €KOJNOTIYHO YHCTOIrO
BUpPOOHMIITBA, TIpoOJieMa yTHII3aIlii Ta MepepoOKH MPOMHUCIOBUX BIIXOIIB 3aJMIIAETHCS AKTYalbHOIO
noci. Tomy, 3'IBHIacs €KOHOMIYHO, TEXHOIOTTYHO Ta €KOJIOTTYHO OOTPYHTOBaHa HEOOXITHICTh y PO3POOIT
Ta BIPOBA/DKEHHI BCe HOBHX MPOrPECHBHUX 1 OE3MEYHMUX METOJIB BHPIIICHHS MPOOJIEMH 1030aBICHHS
Oiocthepu Big HeOe3meky 11 3a0pyAHEHHS BiX0JaMH BUPOOHHIITBA 1 CIIOXKHMBaHHS. YacTka KOMyHAJIbHHX
BIIXONIB Y KpaiHax €Bponu cTaHOBUTH 6% 3aranbHOro o0csry BiXomiB. Y >KHTIOBOMY (DOHJI MICT Ta
CEJUII MICHKOT'O THITYy Y KpaiH! MIOPIYHO HAKOMUYIYEThCS On3bko 40 MITH. M3 CMITTSL.

B YkpaiHi NpakTHKYeThCSI TUIAHOBO-PETYIIsipHE BUBE3CHHsI CMITTsI. Haifyacrimie Bixou BUBO3SIThH
Ha CIICIiaNbHI MOJIrOHU — CMITTE3BAJIMING, 1€ BOHU IIJJIAIOThCS aHacpoOHid merpamamii. Lleft meron
YTHITI3aI] BiIXOIB € TpauiiiHuM 1 Ha 65% nemeBimii Bij iHIKX crioco0iB ix nepepobku. Ha tepuropii
VYkpainu pos3MiineHo 2754 monironu i3 3arajgbHuM o0csroM Omm3bko 2500 mutH. M3 miis 30epiraHHsS
MPOMHCIIOBUX BiIXo/iB. 63% IMX IMONIroHiB 3 Pi3HUX MPUYMH HE BiANOBIIAIOTH CAHITAPHO-TITiIEHIYHUM
BUMOraM (HeHaiiHa TiAPOI30NIALIis, He TOTPUMYETHCS CaHITapHO-3aXMCHA 30Ha, BIICYTHI HAISKHI IILTIXA
miai3ay). B Yipaini icuye 6inbire 3500 cmirTessaimi, mioma skux ckiagae 180 tuc. ra. Exomoriumrmii
BIUTMB Ha HABKOJIMIIHE CEPEIOBUINE CMITTE3BAIUIN TOBS3aHWK 3 THUM, IO 3HAa4YHA iX YacTHHA HE
IIIrOTOBJICHA Il BUKOHAHHS CBOIX (DYHKIIiH, HEPIIKO BUHUKAIOTh CTHXIiHHI 3Bayuiia. Jlo cMiTTE3BasIHIIL
YacTO MOTPAIUBIIOTh HeOE3NeYHI PEYOBUHH, IO € HEMPHITYCTHMHUM 3 OISy eKOJNOridHOoi Oesnekn Y
PO3BHUHEHHMX KpaiHaX OCHOBHMM METOIOM YTHJII3allii KOMyHaJIBHHUX BIIXOMIB € MEXaHi30BaHI TEPMIUHI
METO/IM TepepoOKU Ha CIIeMialIbHUX 3aBOJAX 13 TIOMEpEeNHIM iX copryBaHHsM. COpTYBaHHS MPOBOIANUTHCS 3
METOI0 BIUTYYEHHS 31 CMITTS KOPHUCHHX KOMITOHEHTIB I TOBTOPHOrO BUKOpucTaHHS .B VYipaini
HEBEJIMKA YaCTHHA TBEPAMX IMOOYTOBHMX BIIXOIIB 3HEIIKOPKYETHCS HAa CMITTECHIATIOBAILHUX 3aBOJAX.
3HauHe HaBaHTAKEHHS IMX MiANPUEMCTB 1 BIICYTHICTD MOMEPEHBOI0 COPTYBAaHHS BIIXO/IIB TIPH3BOIUTH
JI0 3HAYHUX MOPYIIEHb TEXHOJIOTIYHOTO P&KUMY. Y TMOETHAHHI 3 HEOCTATHHO e(DEKTHBHUMH CHCTEMaMH
OYMILICHHS JIMIMOBMX Ta3iB II¢ CTBOPIOE YMOBH Ui 3a0pyJHEHHS TIOBITpSl, y TOMY YHCIi
BUCOKOTOKCHYHAMH 1  KaHIIGPOTEHHUMH  pe4yoBHHaMH. bararopiuHa  eHepreTMYHO-CHPOBHHHA
CTIemiaizallisi Ta HU3bKUH TEXHONOTTYHUN PiBEHb IPOMHUCIOBOCTI YKpaiHH MOCTABHIIHM il B psi| KpaiH 3 4n
He HalOUThbIMM aOCOMIOTHUM 00CSTOM YTBOPEHHS 1 HAKOMHMYEHHS MPOMHCIOBUX BiaxomiB. [llopoky B
TIOBEPXHEBHX CXOBUIIAX CKIAAyeThcss TOHAA 1,5 MIpJ. TOHH TBEpAMX BiAXOMmiB. 3araibHUi oOcCAT ix
HAKONMYEHHS Ha TepuTOpil YKpaiHu 3a MIHIMAIbHHUMHU OIlIHKaMHu aocsrae 23-25 MJpA. TOHH, i3 HHX
Om3bpko 2% HaeKaTh J0 KaTeropii BACOKOTOKCHYHHMX. I1ora 3emMenb, 3aliHsATa BIIXOIaMH, CTAHOBUTH
O0mm3pko 130 Tuc. ra. Ha xBampaTHuil kimoMerp riorn ix mpumnagae moHaa 41 Tuc. TOHH, a Ha OJHOTO
xutenst — 480 ToHH . AHani3 MarepianiB caHITapHO-EMiAeMiONIOTiYHOI CITY)KOM CBITYUTH HE TUTBKH PO
Maike CTOBIZICOTKOBE TIOPYIIEHHS HOPM Ta CaHITApHUX TIPaBUJI HAa CXOBHUINAX ITJIIPUEMCTB, JIe
30epirafoThCsl TOKCHYHI BIIXOAM, TaKoX 1 IIPO BIACYTHICTH HA MICIIX HOPMATHBHO-TEXHIYHOT
JIOKyMEHTAIlll 1 KOHKPETHHX PEKOMEHJAIlN 100 IOBO/DKEHHS 3 TOKCHYHMMH Bigxoiamu. He icHye
TaKOXK JJAHUX IIOJI0 CTaHy CEPEIOBHIIA 1 PU3HKY ISt 37I0POB'Sl HACENICHHS B pPalilOHAX CXOBHIIL, & 3BiJICH —
BIJICYTHI 3aXO/IH IIOJI0 MOMEPEKEHHs TOKCHYHOT 1T BiJXOIB.
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H. 10. IPEBUIIBKA, SI. M. CEMYYK (YKPATHA, IBAHO-®PAHKIBCHK)
CUCTEMHUU AHAJII3 YMOB ITPAILI 3BAPHUKIB IIPU CITIOPY /I KEHHI TA
PEMOHTI MAT'ICTPAJIBHUX T"'A30ITPOBO/IIB

leano-Dpankiscokuil HAYiOHANLHUL MEXHIYHUL YHIBepcumem Hagpmu i 2azy
76000, sy Kapnamcoka, 15, Ieano-@pankiscok, Yrpaina; bzhd@nung.edu.ua

Labor protection in welding is one of the actual complex problems. The most effective means
and measures for improvement working conditions is the improvement of technology of welding
production, using welding materials with a minimum content of toxic substances, the increasing
adoption of mechanized and automated welding processes. The development of these measures and
tools should be based on the analysis of the next system: a welder (operator) — welding equipment —
process welding — environment. Providing excellent quality welding products and high labour
productivity should be combined with reducing fatigue and maintaining the health of the operators.

YMOBH Ipaili 3BapHUKIB — 11¢ KOMILJICKC YNHHUKIB BUPOOHUYOI0 CepeaOBHIIa i poO0OY0i 30HH,
SKI I[P BUKOHAHHI 3BapIOBAJILHOTO MPOIIECY HEraTHBHO JIOTH Ha 3/0POB’ S 1 MPOIYKTUBHICTD TpaIli
poboumnx. 3ax0¥ 03A0POBJICHHS YMOB IMpalli 3BapHUKIB, 110 3aCTOCOBYBAJIUChH B MOMEPEIHI POKH, HE
JIalii TIOMITHUX MO3UTUBHUX PE3YJbTATiB, TOMY MpoOjeMa CTBOPEHHS 3I0POBUX 1 OC3MEYHHX YMOB
mpari 3aJlHIIaeThcs aKTyalnbHOW. KOMIUIEKCHHIE XapakTep HEraTHBHOTO BIUIMBY Ha 3JI0POB’ S
3BapHHKIB HEOE3MEUYHUX Ta MIKI[UIMBUX BUPOOHUYMX (PaKTOPIB, a TAKOXK TSHKKOCTI 1 HANPYKEHOCT1
Tpaili, BUMararTh 3IIHCHEHHS Py 3aXO0/iB TS 3a0€3MeUeHHS OS3IeKH pall.

[irieHivuHi JOCTIPKEHHS 3BaprOBAJIbHUX 1 IUIA3MOBUX MPOLECIB Ta MaTepialiiB BKIIOUYAIOTh
CKCIEPUMEHTANIbHI 1 BUPOOHMYI JOCHIDKeHHs. EKCIiepuMeHT aae 3arajbHi JaHi MPO KUIBKICHUHU 1
SKICHUM CKIaJ MWy 1 TasiB, eIeKTPOMArHITHOTO BHIIPOMIHIOBAHHS B OINTHYHOMY Jiarma3oHi
3BapIOBAIBLHOI JYTH, PiBHS 3BYKOBOTO THUCKY. BHPOOHMYI MOCHIPKEHHSI BHSIBISIOTH ITUHAMIKY ITHX
IIK|JUTHBUX YAHHUKIB TPOTATOM pOOOYOro JHS, THXKHS, CE30HIB POKY 1 MIATBEPIKYIOTH HEOOXiHICTh
CHCTEMAaTHYHOTO KOHTPOIIO YMOB TMpalli 3 METOI KOPEKTYBaHHS pPOOOTH CaHITApHO-TEXHIYHHX
MPHUCTPOIB 1 IHIIKX 3aC00IB 3aXHCTY.

BukoHaHHs 3BaproBaHHS OyIb-SIKOT'O Pi3HOBHJLY I1OB' s3aHE 3 BUKOPUCTAHHIM PEUOBHH, SIKi TIPH
HEBMIJIOMY MOBOJKEHHI 3 HUMH a00 TpyOOMY TOPYIIEHHI MpaBHJI POOOTH MOXYTh OYyTH JKEpenoMm
HECTIPUATIMBOI Jii Ha OpraHi3M Mpalioldoro i 3a0pyAHEHHS HaBKOIMWIIHLOTO NMPOCTOpy. PiBeHB
IIKIJUTHBOTO Ta HeOe3nedyHoro (akTopy 3BapIOBANBHOIO TPOIECY, B MEPIIy 4Yepry, BHU3HAYAETHCS
CIIoco0OM 3BaprOBaHHs, BUJIOM i CKi1ajioM (MapKoro) 3BaproBaibHOro MaTepiany. Xapakrep pO3BUTKY i
TSOKKICTh ~ TPOTIKAHHS  3aXBOPIOBaHb  3BApPHUKIB, BHUKIMKAHUX IIKIJJUBUMH  PEYOBHHAMH
3BapIOBAJILHOIO aepOo30JIi0, 3aJIeKaTh BiJl 1X KOHIIGHTpALll B 30HI quXaHHSA. TEXHOJOIYHI CIIOCOOH
3HW)KEHHS PIBHS BUUICHHS 3BapIOBAJIHOTO aepO30II0 MOJSraloTh B YAOCKOHAJICHHI (y Tiri€eHIYHOMY
BIJIHOIIICHHI) 3BaprOBaJIbHUX MaTepiaiiB, TEXHOJOTIH, 00NaaHaHHs Ta BHOOPI ONTUMAIbHUX PEKUMIB
3BapIOBaHHS.

OCHOBHHM CIOCOOOM TIOKPAIEHHS TITIEHIYHUX XapaKTEPUCTHK 3BaplOBAaJbHUX MaTepialliB €
3MiHa XIMIYHOTO CKJaIy 3BapOBAbHOTO MaTepiaiy (CKiaamy MOKPHTTS Ta €IeKTPOIHOrO CTPHIKHS,
¢urocy, 3BaproBaIBHOTO JPOTY), 3aXHUCHOTO Ta3y, a TAKOK BHOIP BIAMOBIIHOTO PEKUMY 3BAPIOBAHHS.
s 3agmaya HempocTa, OCKUIBKM OCHOBHOIO TOTPE0OI0 3BapIOBANBHOTO TIPOIECY 3aHIIAETHCS
3a0e3MedyeHHs SIKOCTI Ta HeOOXIAHUX BIIACTUBOCTEW 3BapHOro IBa. ToMy, B CKJIAJl 3BapIOBAILHHX
MarepiasiB 3aBK/HM iICHYFOTh TOKCHYHI XIMI4HI peyoBUHH (MapraHelb, XpoM, Hikelb, GTop Ta iH.), 6e3
HAasIBHOCTI SIKMX HEMOJKJIMBO 3a0e3MeUUTH HEeOOXiIHI BIACTHUBOCTI 3BapHUX 3’ €HaHb. lle HEoOXinHO
BpaxoOBYBaTH Ha CTaJil po3poOKH HOBUX MaTepialliB ab0 YJOCKOHAJEHHs icHyrouux. Bubip pexumy
3BapIOBaHHA HEOOXIHO 3/IMCHIOBATH TIpU pPO3poOIli TEXHOJOTil 3BaploBaHHS B KOXKHOMY
KOHKPETHOMY BWIIaJIKy 3 ypaxyBaHHSM BHMOI' JI0 3BaplOBaHOi KOHCTPYKIi. JIeIKMX IOJIMIICHb
TiriEHIYHUX XapaKTEpUCTUK TPU 3BaplOBaHHI MOXKHA JIOCSATTH [UIAXOM CHenu(IYHAX 3MiH
3BapIOBAILHOTO OONaJIHAHHS. 3aCTOCYBaHHSM JDKEpel JKWUBJICHHS, IO JO03BOISIOTH KEpyBaTH
MEPEHOCOM EJIEKTPOJHOTO0 METaly, BHKOPHCTaHHSM MpPU 3BapIOBaHHI MOIYJIbOBAHOTO CTPyMy, a
TaKOX 3MIiHOIO (IIPW 3BaplOBaHHI B 3aXMCHUX Ta3aX) KOHCTPYKIIi majgbHUKa. KpiM TOro, 3acTocyBaHHS
3BapHHUKAaMH 3aC00IB 1HIMBIIYyaTbHOTO 3aXUCTY 3a0€3MeUnTh 3pYUHICTh Ta Oe3reKy poOoTH, HalIHHNH
3ax¥CT BiJl ICKOp Ta OPM30K PO3ILIABICHOI0 METaTy Ta Bijl ypaskeHHsI eIEKTPUIHHM CTPYMOM, a TaKOXK
3HaYHE CKOPOUCHHSI TPABMATH3MY Ta PO(ECiiHHUX 3aXBOPIOBAHbD.
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'0. GOLODOVSKA, 'I. KAZYMYRA (UKRAINE, LVIV),
’A. OPERACZ, °T. KOTOWSK | (POLAND, KRAK OW)
THE ASSESSMENT OF SURFACE WATER QUALITY IN THE BASIN
OF WESTERN BUG

! Lviv Polytechnic National University

12, S Bandera ., 79013, Lviv, Ukraine; golodovskao@gmail.com
2 University of Agriculture in Krakow

Al. Mickiewicza 21, 31-120 Krakow, Poland; a.operacz@urk.edu.pl

The problem of comprehensive assessment of water quality is of great importance nowadays.
An integrated approach to the evaluation of surface water contamination gives an opportunity to have
an idea about the nature and the degree of pollution of surface water with an increasing humber of
chemicals-pollutants. Such contamination of surface water is associated with an increase in
anthropogenic pressure on water objects.

Almost all large rivers of Ukraine are united into a single hydrological system which is
functioning both in our country and beyond. Migration of pollutants with river water flows from one
region to another, from one country to another, causes harmful consequences to the environment,
human health and safety. Situation like that becomes not only one of the serious national problems, but
also has international character. That is why it is necessary to conduct monitoring of the quality of
surface water of the rivers basin timely, and to perform analysis in order to generalize information on
the status of water objects.

We have chosen Western Bug as an object of research. Thisis a plain river in Ukraine, Belarus
and Poland with the length of 772 km (in Ukraine 392 km), the area of the basin — 73500 kn? (in
Ukraine — 11205 km?). It belongs to the most polluted rivers in Ukraine according to research data
from the National geophysical observatory. Actually the main reasons for our choice were the
pollution of the river and passage through the territory of three countries.

The assessment of surface water quality is carried out in accordance with the "M ethodology of
environmental assessment of surface water quality in the relevant categories”, which was approved by
the Ministry of Environmental Protection of Ukraine as interagency standard document.

Using the above-mentioned methodology and the results of the measurements, an environmental
assessment of surface water quality in the Western Bug basin was carried out. The worst indicators of
pollutants content were obtained at the monitoring pointsin Lviv region.

The largest exceedance of normative values of maximum permissible concentrations (MPC) for
water reservoirs of fish farming were recorded at the observation point of the Poltva River, village
Kamyanopil: on the content of ammonium salt (exceeding 23 times), phosphates (exceeding 5 times),
nitrites (exceeding 15 times), biochemical oxygen consumption (exceeding 16 times), chemical
oxygen consumption (exceeding 6 times), dissolved oxygen (content is 0.9 mgO,/l). The reason for
such contamination of the Poltva river is the inefficient operation of the sewage treatment facilities in
the city of Lviv.

The observations has shown that on the exit from the territory of Lviv region (village Stargorod)
in the waters of the Western Bug river there is significant exceedance of the MPC norms on the
content of nitrites (exceeding 7,5 times) and insignificant exceedance — on nitrogen ammonia,
biochemical oxygen consumption, chemical oxygen consumption, etc. The reason is the inefficient
operation of sewage treatment facilitiesin Lviv region.

Conclusions. According to the generalization of the results of research on the quality of water of
surface poals, it was established that the quality of the water of the Western Bug River does not
always correspond to the existing norms. The reason for this is the hit of contaminated return water in
the surface water. Therefore, it is necessary to modernize the wastewater treatment facilities, first of
all, the wastewater treatment facilities in the city of Lviv. It is also advisable to apply a similar method
for assessing the quality of the surface water when studying other parts of the basin of Western Bug.
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0. 1. BOHJIAP, ‘0. A. MAIIIKOB, 2C. B. )KYKAYCKAC (YKPATHA, KHIB)
AKTYAJIbHI IPOBJIEMH YJOCKOHAJIEHHSI CHCTEMH
YHOPABJIIHHSI EKOJIOTTYHOIO BE3NEKOIO TPU
TPAHCKOPJOHHUX EKOJIOTTYHUX KOH®JIIKTAX

lﬂepofcaeHa eKOJI02IYHA aKademis nicasa0UnIOMHOL 0C8Iimu ma YynpasiinHs
03035, Kuis, 6yn. Mumpononuma Bacuns Jlunkiecvrkozo, 35, kopn.2; email:dei2005@ukr.net
2MiHicmepcm@o eKoJl02Ii ma npupooHux pecypcie Yrpainu
03035, Kuis, 6yn. Mumpononuma Bacuns Jlunkiecvkoeo, 35; email: secretar @menr.gov.ua

PosrisimaroTbest MUTaHHS TPaHCKOPAOHHOTO ekojoriuHoro kKoHpmikty Ha Honbaci. CroromHi
Jlon0ac 11e 3arpo3a eKoJIoridHoi katacTpodu y reHTpi €Bporu. L1 katacTtpoda BUKIHKaHa OOHOBUMHU
JiSIMA Ha HEMIKOHTPOIBHOI TepuTopii YkpaiHu. Sk cBim4aTh JaHi aepOKOCMIYHHX CIIOCTEpEKEHb
BECh I perioH Mo CyTi € 30HOK MOTEHIIMHOI eKOJIOTiYHOlI HaI3BMYalHOI CHUTyallil, IPUYMHHA Ta
3arpo3u SIKOi CIiJ TEPMIHOBO JIiKBiJyBaTH, MOKM BOHA HE OXOMNMJIA BCIO TEPHUTOpil0 YKpaiHu i
CYMDKHHUX KpaiH. B pe3ynbraTi eKcliepuMEeHTaNbHOTrO MiA3EMHOr0 sifepHoro Buoyxy B 1979 p B maxri
"IOunit xomynap" (M Bynre, Jlonerska obmacts) Ha riaubuai 900 merpiB moryxkuicTio 300 TOHH
TPOTHIIY YTBOPHJIACS CKIIIHA PajioaKTUBHA KallCya, IO MICTHTh PaliOaKTHBHI 130TOMH CTPOHILIIO,
1esiro ta mwiyToHiro (06'ekt "KimiBax" ). SIk cBiquaTh pe3yabTaTH MOJCIIOBAHHS B pasi ii pyliHyBaHHS
BIIOYACThCS HAI3BHYAHO CHIIBHE PajiioaKTHBHE 3a0pYJAHCHHS MII3EMHUX BOJ, SIKE IOIIMPUTHCS Ha
BelMue3Hy Teputopiro. [llaxTHUM BogaM 3HaJMO00MTHCS BiJ POKY A0 ABOX, MO0 JOCATTH KPUTHUHOTO
piBHS piuku BymaBiHka, Mmiciis 4oro miie po3MHB IPYHTIB, NPOCiMaHHS Mmij 3emiro micta Bydre i
pyiiHyBaHHs o0'ekra "KmiBax". Jlami pagioakTnBHa Boma norpanuth B piuku Kanemiyc i CiBepchkuit
Hownels, noTiM B A30BChbKe, a 1oTiM i B YopHe Mope. 3a0pyIHeHHs BHYTPIIIHHOTO MOPS ITEPEBUIINTH
HOPMY B COTHI pa3iB. PajioakTHBHOMY 3apa’kK€HHIO MiAACThCI HE TUIbKKM YKpaiHa, aje 1 CyciaHi
neprkaBu. Exonoriuny 3arposa mpencraBisie ¢eHonsHuE 3aBox (cmt HoBropomacskoMy JloHEINBKOT
o0nacti), KU CKUJAa€E B CBOi BIACTIHHUKK (eHONH, (EHONBHI CIOJIYKH, CIpYaHy KHCIIOTY,
dbopmanbaerian, HadTONPOAYKTH, HadTaliH Ta iHII XiMiYHI PEYOBMHH. Y pasi MpOpPHBY AaMOH
xiMikaTH ToTeuyTh B piuky Kpusuit Topens, nani B CiBepchkuii JloHelb, a MOTIM MOTPAIUIATh B
A3oBcbke Mope. B okomuipix [osxancbka Jlyrancekii obnacti po3ramosani 45 Thnirounx BigBamis. B
pe3ynbTaTi Oro KOHIIEHTpAIlisl CIPKOBOJHIO B MicTi B 45 pa3iB nepeBHIlye JonycTuMy Hopmy. [lpu
BIMXaHHI TapiB MIiABUINEHOI KOHIIGHTpPALIl CIPKOBOJCHb MPHUTHIUYE TUXAJbHHHM IEHTP, 3YMUHSIE
TPaHCIOPTYBaHHS KHUCHIO B KPOBIi, BUKIIMKAE JICMPECit0, MCUXIYHI PO3JIaau, YPaXKeHHS BEreTaTUBHOI
HEpBOBOI cucTeMu. KpiM CipKOBOJHIO, TIIIFOY1 MPOMUCIIOBI BIIXOIM BUKHIAIOTh B aTMOchepy It
CIMCOK BaKKHX 1 PIIKO3EMEIIbHUX EIEMEHTIB, KOHIICHTpAIlisl SKUX ChOrOIHI HeBimoma. B paiioHi
Iopnieku piBeHs maxTHuX Bod migHsaBcs 3 1,5 kv B 2014 porri 10 400 MeTpiB Ha CHOTOIHIIIHINA JICHb.
V pasi il BUX0/y Ha MOBEPXHIO PiBHI 3a0pYyJHEHHS BOJHOTO OaceiiHy Ha BENM4E3Hii TepuTopii Oy yTh
karactpodiunumu. [ligBuIeHHS piBHA "MepTBOI" BOAM 1 MIATOIUICHHS BHUKIMKAHI NPUITHHCHHIM
pobOTH HacociB, SIKi BIIKaYyIOTh MIAXTHY BOJY HABITh Ha 3aKPUTHX IIAXTaX. 3TiHO CYITyTHUKOBOMY
MOHITOPHHTY, B pe3yJbTaTi MiATOMJICHHS NOHOACKKUX IIAXT TepuTopis JoHelpka Bxke mpocina B
cepeHbOMY Ha 25 cM, a 1o OKpeMuXx paiioHax micta — Big 53 1o 92 cM. 3emiis "pyxaeThesa” He TUIBKU
HABKOJIO TEPUKOHIB IIaXT, ajie i B HACEIICHUX ITyHKTaxX. 3arpo3a TEXHOT€HHOI KaTacTpopH OXOILTIOE
MPAKTUYHO BCIO TEPUTOPIlO, Ha SIKiM KONMHU-HEOYb BIBCS BHIIOOYTOK BYTiUIs. 3aKpHUTTS OyIb IIAXTH
MPU3BOAUTE J0 3alOBHEHHS MiI36MHUX MYCTOT IIAXTHUMH BOJAMH 1, BIAIOBIIHO, JO MPOCITaHHS
IPYHTIB, a II¢, B CBOI 4epry, — J0 IOIIKOJKEHHs CIOpyH, OymiBeidb 1 KOMYHIKAIliii HaceleHuX
nyHKTiB. ChorofHi Hamiuyerbess 36 Imaxr, ski Oynu 3yMWHEHi, TipHAYI BHPOOKH 3aTOILTIOIOTHCS
TokcuuHMMH Bomamu. Ille 70 maxt 3HaXOAThCS CHOTOMHI B CTajii JIKBIAAMIl i B I[bOMY BHIQAKY
OyayTh HeMuHyde 3aToricHi. ITiqTOIUIGHHS INaxT, MPOCIAaHHS IPYHTIB, BUXiH "MepTBOI" BOAU 1
MomajiaHHsl 11 B CHCTEMY BOJONOCTAYaHHS HACEICHHS 1 BOAOHMH, XIMIYHE Ta pPaji0OaKTHBHE
3a0pyqHEHHS, PU3UK TEXHOTCHHUX aBapid — Ii¢ PU3UKU HE TUIBKH JJIsl THMYAacOBO OKYIIOBAaHHX
paiioHiB 1BOX obnacteil 1 He TUTbKH Jjsl YKpainu B 1iuioMy. KojkeH 3 HUX Takox € peasbHOIO 1 JIOCUTh
ONMM3bKill 3a YacoM 3arpo3ol0 Uil CYMDKHHX €BPOINEHCHKHX KpaiH 1 MO)XKe TPHU3BECTH JI0
KaTtacTpo(iuHUX HACHiJKIB Uit BCi€l EKOCHCTEMH KOHTHHEHTY. TpPaHCKOPIOHHI EKOJOTiuHi
KOH(]ITIKTH TOTPeOYIOTh HAYKOBOTO JIOCITIHDKEHHS Ta MOJICNIOBAHHS U (POPMHUPOBaHHE e() eKTHBHUX
VIPaBITIHCHKUX PillIEHb.
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P. 1O. IIEBUYEHKO (YKPAIHA, KHIB)
KAPTOCEMIOTUYHA MOJIEJIb OKPEMHUX YMOBHHUX O3HAYEHb
VY I'IC HAJIBBUYAMHOI CUTYAIII IPUPOJHOI'O XAPAKTEPY

lepoicasna exonoeiuna akademis nicisOUNIOMHOL 0C8ImMuU ma YnPaeiHHs;
03035, Kuis, 6yn. Mumpononuma Bacuns Jlunkiecvkozo, 35, kopn.2; email:dei2005@ukr.net

[IporioHyeThCs aHATITHYHA MOJEIb JTUHAMIYHOIO CI[CHAPi0 Ha MPHKIAI 00 €KTIB IOBITPSIHOTO
Oa3yBaHHS, JIc y9aCHUKaMH JAUCTAHINHUX cucTeM nenTpyBaHHs (JICIr) BUCTYNalOTh CHMBOJIH JIITAKIB, SKi
MaloTh PO3MIMPEHY aTpHOYTHKY, ska Oyle peayli3oBaHa B IMPOIECi MPOCKTYBaHHsS I'eOiH(pOpMaIlifHOl
cucremu (I'IC). Jlnsg KapTOCEMIOTHYHOrO OMKCY TaKMX CHMBOJIB BHAUIAIOTBCS HACTYITHI MHOXHHH
KapTorpadiyHoi anreOpum — CIEMEHTH JliTaka SIK CKJIaJOBi 300payKeHHS MOro CHMBOIY

S={8,5::5:,S;} , IO BIUTMBAIOTh HA SIKICTh CIIPHHAHATTS T PO3ITI3HABAHHSL:

~ S =815 S6: 80, St HOCO8a 4acmuHa BIATIOBIAHO II'SITH THIIB. KOHYCOIO/IIOHA,
KOHYCOIOIIOHA 3 3aKPYIJICHUM KIiHIIEM, TUITy YCIY4EHOro KOHYca, IHWIHIPHUYHA 3 3aKPYrJICHMM KIHIIEM 1
HOCOBA YaCTHHA 3 TBUHTOM;

S; ={521:52:55: 5, S} Kpui0 BIAMOBIIHO ITSITU THINB. TPUKYTHE, CTPLUIOBHIHE,
TpaneienoaioHe, «TiTalye KPHUIIO» 1 KPUIIO Y JIITAKIB, 110 CKOHCTPYHOBAaHI 332 CXEMOIO «KauKa;

=S _{831’ S35 S, 834} — X80CMO6A YacmuHa BIATIOBIHO YOTUPHOX THITIB: 3 TPAICIIEBUIHUM
OIICPEHHSM, 31 CTPLUIOBUIHUM OIEPEHHSM, IBOXKUIHOBA 1 0€3 KepMa BHCOTH;

=S, ={Su, S,

Y- mun 08ucyHa BIMIOBIHO ABOX THIIIB: PEAKTUBHHI 1 TBUHTOBHH.
®yukiis posminieras | -ro enemenrta 06’ exra R (X, y) BU3HAYA€E MO0 pO3TallyBaHHS BiJHOCHO

IHIINX eJleMeHTiB 00’ ekta. [lpryomy, (yHKIIisS X (X’ y) € TMOMIOHOI0 JUISl BCIX THIB 3a3HAYCHUX

S, , T06T0 Ko | = 4. 3uauwts, i S,

Sa S

elTeMenTiB JTiTakis S \X: y) (uiz = 1.N ) 33 punATKOM

HEOOXIIHO BU3HAYNTH R (X’ y) . JliTaku KOXKHOT'O 3 BUAUICHHUX THITIB IBUTYHIB
S
41

42 MOXYTh MaTH

pi3He iX posramiyBaHHs. Tak, i JITaKiB 3 peakmusHuUM JIBUTYHOM ICHy€e 4OTHUpPU BapiaHTH HOro

pO3TalTyBaHHS: P ={Pu1Pasz s Pasg Paa} _ BIIMOBITHO Y (PrO3EISDKI, HA KPHUJTi, y XBOCTOBIH 4acTHHI

(bro3emsoKy, y cepeHiit yacTrHi (Qro3ersKy.

S

A JUIst ITaKIB i3 26UHMOGUM IBUTYHOM ~ 42 JIOITYCKAEThCS JIBA BapiaHTH PO3TAIIYBaHHS JIBUTYHIB:

Piz ={Pa Pizz } — BIIMIOBITHO TIOTIEpety 1 Ha KPHITi.

Bubip Toro 4u IHIIOrO THIy €IEMEHTa CHMBOJY JliTaka Ta BapiaHTy pPO3TAIllyBaHHS B HOro
KOHCTPYKIIIT BIQMOBIAHOrO THITy JBHTYHA 3aJI©KUATh BiJl TAKUX PATIONOKALIMHUX XapaKTePUCTHK
PEATBHOrO JIiTaKa, y BiIIMOBIAHICTh IKOMY (hOPMYETHCSI CHMBOIT:

1. TpaekTOpHi O3HAKH (BHCOTA i IIBUIKICTh MOIBOTY),

2. TIOMOBKHI Ta MorepedHi po3Mipy (IOBKHMHA 1 po3Max KpHIia),

3. Tun aBuryHa (TBUHTOBHMA, PCAKTHBHHIA).

BiamoBinna peanizaiis BIANOBIIHOrO MaTeMAaTUYHOrO amapary — 3HalIDIa anpofaililo B
reoindopmariiiaiii cucremi «Exomoris Kuepa». B iepapxiuniii cTpyKTypi mporpaMHoro 3a0e3redeHHs
BimnoBiaHoOI crerianizoBanoi ['IC BHOKpeMIIeHI HACTYIHI TEMaTH4HI INApW. MOTCHIIHHO-HEOE3MeuH1
TeOJIOTIUHI TPOIECH: 3CYBH Ha EKCIO3MIISIX MaropOiB; eKCTpeMaibHI METEOpOJIOTiuHi SBHINA: CMepHi,
MOJHII Ta YJIBTPaMOJNHII; PO3TAllyBaHH] CTHUXIHHUX CMITTE3BAIMI, SIKi TOCTIHHO HECAHKIIFHOHOBaHO
IINAJTIOI0Th; 3aXapallleHHs MaJIMX BOAOMM, PIYOK Ta CTABKIB, SIKI [TOB’ A3aHi 13 IPEHAKHO CUCTEMOIO, 1110
BUXOJIUTS 3 JJTy I/l Yac CHIILHUX 3JIUB BIITKY; PO3TAIlyBaHHS TOPTOBEIBHUX IICHTPIB T4 KOMILICKCIB, 110
3a0pyIHIOIOTH CMITTSIM HaBKOJIMIIIHI YPOUHIIIA; ITyMOBE Ta CBITIIOBE 3a0py/IHEHHS;

3acTOCOBYIOUM BHIIICONHCAHY MOJEIb KapTO CEMIOTHYHOI CTPYKTYPH JITAllbHUX arnapariB y
cucremi ['IC, 3a0e3neuyeThcsi TOYHICTH MPOKIIAJICHHS MApIIPYTy Ta IiJIBUIYETHCS MOHITOPHHTOBHIA
pe3yAbTar.
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!B. €. KOJIECHHUK, 'A. B. IABJUYEHKO., °T. ®. XOJIOAEHKO
(YKPAIHA, JTHIITPO, ITABJIOT'PA]I)
HIJIBUIIEHHSA E@EKTUBHOCTI OLIHIOBAHHS PIBHA EKOJIOT TYHOI
HEBE3ITEKH IPOMUCJIOBUX OB’ €EKTIB V151 3ABE3IIEYUEHHSA
IX CTAJIOIO ®YHKIIOHYBAHHSA

1 . ~ . ~ . . . . .
Hayionanvruii mexniunuii yHisepcumem </JHinpogcoka noiimexika», Ykpaina
2 v .. o o
I «<HBO «llasnoepadcekuti Ximiunutl 3a600», Yxpaina

The unified method was suggested for complex evaluation of the level of environmental hazard
of industrial facilities. The list of priority man-caused factors common to certain industrial facilities
and technologies that have a negative impact on the environment was substantiated. The sequence of
evaluation of this influence with definition of the level of industrial facilities environmental hazard
was shown, as well as the effectiveness of environmental protection measures to implement in these
facilities. The quantitative and qualitative evaluations obtained here serve as a criterion of stable
functioning of the enterprise, or may be the basis for decrease in production or even its liquidation.

Bararopiune (QyHKIIOHYBaHHS MPOMHCIOBHX IMIANPHUEMCTB Ha  TepUTOpii  YKpaiHu
CYIPOBOIKYEThCSI BHHUKHEHHSIM 3HAYHMX HETaTHBHUX HACIIJKIB Ui HABKOJIHMIITHBOTO CEPEOBUIIA.
Bucoki piBHI 3a0pyJqHEHHS! TOBKULIA Ha TEPUTOPIAX Jie (PYHKIIOHYIOTh MPOMHCIIOBI IMiIIPUEMCTBA
NPHU3BOAATH JIO TIOTIPIIGHHS YMOB TMPOKUBAaHHS HACEJCHHS, 1 TOMY BHUHHKAae morpeba B
YIOCKOHAJIEHHI METOI0JIOTTYHUX ITiJIXO/IIB 10 YIIPABIIHHS €KOJOTIYHOI0 0€3I1EKO0I0 K Ha JIOKAJIbHOMY
TakK i perioHajJIbHOMY PiBHSIX.

JIyis miIBUINEHHS JOCTOBIPHOCTI OI[IHIOBAHHS BIUIMBY IPOMMCIOBHX 00 €KTIB Ha OCHOBHI
KOMITOHEHTH JTOBKULISL: atMocdepy, riapocdepy, Jitocdepy, IpyHTH 1 610Ty Ta B UIOMY Ha JOBKULISA
aBTOpaMH 3alpPONOHOBAHO «yHI()IKOBaHY METOIUKY KOMIUICKCHOI'O OI[IHIOBAHHS PIBHS €KOJIOTTYHOL
HeOe3MeK:n TMPOMUCIOBHX 00'€KTIB Ta TEXHONOTIH BUPOOHUYOTO U EKOJOTIYHOTrO CIIPSMYBaHHS».
BruiMBOBICTh OKpEMHX HETATHUBHUX YMHHUKIB 3 TIEBHUMH TEXHOTCHHUMH HACIIIKaMH, TPUTAMAaHHIUMHA
TEXHOJIOT1SIM BUPOOHUYOT0 1 EKOJIOTTYHOT0 CIIPSIMYBaHHS OI[IHIOETHCSI HA OCHOBI PE3YJIbTaTIB aHATI3Y
JDKEpeI anpiopHoi iHpOopMallil 010 CTaHy 00 €KTIB JTOBKIILIA, Bi3yallbHUX CIIOCTEPEKEHb 32 HHMH,
BHMIpIB BIJMOBIAHUX ITOKa3HUKIB, JOCIIIPKEHb 00’ €KTIB Ha MOJIEIISAX TOIIIO.

CyTh METOIMKH TIONATAE B OI[IHIOBAHHI EKOJOTIYHOTO BIUIMBY OOIPYHTOBAaHHMX UYMHHHKIB Ha
OKpeMi KOMIIOHEHTH JOBKULIA 3a 4-0ayibHOr0 1Kajnoro: O — BIIMB BiACyTHIN; 1 — MiHIManbHMIA a00
OITOCEPEAKOBaHMN BIUIMB; 2 — TEPIOAWYHHI Oe3mocepeaniii abo omocepenKkoBaHUN BIUIMB; 3 —
OesmepepBHMiA Oe3mocepenHiii BrumB. Hakornuena cyma cepenHix OaiiB mo03Boisie B Mekax 15-
0anbHOT IIKATH BCTAHOBUTH KOMIUIEKCHHI piBEHb EKONOTiYHOI HeOesneku o0’ €KTa B MIIOMY JUIS
JOBKULIS: «HU3bKHI» — 0-5 OaiB; «moMipHuii» — 5-10; «pucokuii» — 10-15.

BigmoBigHO 10 eTamiB METOAWKH CHOYAaTKy OOWpPaloTh MPIOPUTETHI YWHHHUKH, 3arajbHa
KUTBKICTh SIKUX MOXE JIOPIBHIOBATH N, Ta 3aHOCATH Y THIIOBY ()OPMY:

Te XEHCOTWEE B TOIEH OIGEES eFOMOTMEOrD BTTHE) Y HEEFEIE Ha OCELOEEL Cymaped O]_IiHIOIOT]) BIIJIUB KOXHOIo N-ro
R HET Oy EAHE T OME IO EQT 0 FONTTOELEETE JOEEITOE, E faaxt — 4, CILEEEL 34 Lo
He 0 e e " Tea0 ordl, 2 P Tigpo- Tlira- RPEMECEL YMHHUKA Ha [(-MM  KOMIIOHCHT

Tpremt | Biora | oosemsmm

WHHEEEH HeTATEEHOTO ETOECEY A . .
J— fheps | cheps | cheps J— noBkis (i=5) — Ay, 3a 4-6anbpHOIO
1 | Haspa woeems 1 E A Az A4 Az zl:-"’u INKAaJI0H0. ]_Il 3HAYCHHA 3aHOCATH y
2 | Haze ercmea 2 " S . | e $a BIANOBIIHI KITHHU (OPMH, IO
pO3TAIllOBaHI HA  MEPEXPECTIX
n | Huzaoosesan Aa Fh R Ay | s A BIJIOBITHUX PAJKIB Ta CTOBIIIIIB.

OG6uucntorTh cyMu Ap,; (psinok 1), a
: _ B psaok I 3aHoCsaTh cepenni Oanwu,
T | oy T | AL A A e KPEH obuucreni 3a popmynamu:
_ 14 — 1¢ _ 14 — 14 — 14 W .. 1n>s
Aﬂzﬁa Ay Af;a Ay Aﬁzﬁa Ags A=A 4 As==a 4us s EBA':H??Am .
1 1 1 n, n;,

Cymapeei Gam EDY ECiMa © x x x kot
I tmm:‘:;m ETOECEY" [y THAYNHE E. A, Z A, Eﬂu ZI-‘fn E&c anu 4,

cToEbIiE 3-8 1 1

Ocranns cepenas KPEH i xapaktepu3ye KiNbKiCHUH piBeHb €KOJOTTYHOT HEOE3MeKH 00’ €KTa 3a
mkagoro 0-15 GamiB. PiBeHp ekonoriuHoi HeOe3lmeKH 3aeKUTh Bif mporo 3Hadends: 0-5 OamiB —
«HU3bKUIY; 5-10 — «rromipHuii»; 10-15 — «BUCOKHIT», 110 MPOMOHYETHCS OJJHOYACHO SIK Mipa CTaJIoro
(YHKIIOHYBaHHS MIIIPUEMCTBA Ta MOXKE CTATH OCHOBOIO ITOJIANBIIOI €KOIOT13a11ii BUPOOHHIITBA.
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K. B. CMETAHIH (YKPATHA, )KHTOMMUP)
AHAJIITUYHA MOJAEJIb BUBOPY OIITUMAJIBHOI'O
MAPHIPYTY BIIVIA B CUCTEMI EKOJIOT'TYHOI'O MOHITOPUHI'Y

AKumomupcovkuii giticoxosuti incmumym imeni C.I1.Koponvosa
10004, JKumomup, npocnexm Mupy, 22; (0412) 25-04-91; email: zvir @zvir.zt.ua

Tpaguuifinuii  croci® orpuMaHHs iHQOpMAlii TPO CTaH HABKOJWIIHBOTO TMPHPOJHOTO
CepelOBHUIIA 1 TEXHOI'CHHUX OO0'€KTIB, SKHUH 3IIACHIOETHCS HA3EMHHUMH CIIy)KOaMH, HE 3aBXKIH
3a0e3medye HEOOXiIHY OINEpPaTUBHICTh OHOBJICHHS JaHHMX. 3aCTOCYBaHHS KOCMIYHMX 3HIMKIB BHCOKOT
PO3IUILHOI 3MATHOCTI Ta CYYaCHHUX MPOTrPaMHUX 3ac00IB OOpOOKH, BHKOPHCTAHHS MOOUIBHUX
CKOJIOTIYHMX KOMILICKCIB JIO3BOJIAIOTH OTPUMATH 1HGOPMAIlil0 PO HABKOJHIIHE CEPEAOBHUIIIE,
CTBOpUTH 0a3y JaHWX IUPPOBHX TEMAaTHYHUX KapT 1 CTATUCTHYHHMX JaHWUX pisHOro piBHs. Lle
JIO3BOJIMTh MIJABUINUTH PiBEHb €KOJIOTTYHOI OE3MEeKM HABKOJIMIIHBOIO CEPEIOBHINA 1 TEXHOTCHHHUX
00'€eKTiB.

Bepyun o yBaru mocrtiiiHy 3MiHYy HaBKOJHMIIHHOTO CEPEIOBHINA T/l BILIABOM aHTPOIIOT€HHOT'O
BILIMBY, TPOMHCIIOBUX OO'€KTIB, a TaKoK mMapamerpiB armocdepu 3emini, BHHUKAE HEOOXIIHICTH
JIOCTOBIPHOIO BHKOHAHHS 3aBJaHb €KOJOITYHOTO MPOrHO3YBaHHS Ta €KOJOTiYHOI OE3IeKH Ha OCHOBI
3aCTOCYBaHHSl €KOJIOIYHOIO MOHITOPHHTY. TOMYy pO3IIHUPEHHS MOXKIUBOCTEH EKOJIOTTYHOTO
MOHITOPHHTY MO)KHA 3[IICHUTH 3 BUKOPHCTAHHIM PYXOMHUX EKOJOTTYHHMX KOMIUIEKCIB, TUCTAHIIIITHO
MIOTOBAHMX JITaJbHUX amapariB 1 KOCMIYHUX CHCTEM CIIOCTEPEKEHHS TPU BHKOPHUCTAHHI
JMCTaHIIIMHUX METOJIB KOHTPOJIO MapaMeTpiB HaBKOJHUIIHBOTO CEPEAOBHUINA, a TAKOXK 32 PaxyHOK
YIIOCKOHAJICHHS HAYKOBO-METOJUYHOTO arapary OLIHKN CTaHy 30H €KOJOTTYHOIO PUBHKY.

Bukopucranust OesmimotHux JjitanpHux —amapatiB  (BIIJIA) B cuctemax MoOOUIBHOTO
€KOJIOTTYHOTO MOHITOPUHTY BHCYBa€ HOBI BHUMOTH Ta YMOBU (YHKIIOHYBaHHS TpPU MPOBEICHI
KOHTPOJIO CTaHy HaBKOJIUIIIHBOTO MPUPOHOTO CEPEIOBHUIIIA.

Ha cporoaHimHiii AeHb CTalo0 MOXJIMBHM 3JIICHEHHS aBTOHOMHOro moibotry BIUJIA mpu
MOBHIM BIICYTHOCTI 3B'si3Ky 3 HaszeMHHM komruiekcoM ympasninas (HKY). Ilpu mpomy 3aBaaHHs
€KOJIOTTYHOI'0 MOHITOPUHTY MOKE BHKOHYBATHCS SK B aBTOHOMHOMY PEKHMI, TaK 1 KEPOBAaHOMY 3
HKY. Ilpu upoMy ciiig BpaxoByBaTH, 10 B CHJIY MIABUIICHOI CKJIAAHOCTI 1 BAPTOCTI KOMILIEKCY MPH
Horo ekcruryaraiii HoTpiOHO He TUTBKU MOCTITHOTO KOHTPOIIO IMapamMeTpiB 0OpTy, 110 3HAXOIATHCS B
noBitpi BIJIA, a i BUHHKae HEOOXiHICTh KOPUT'YBAHHS MapIIpyT MOJBOTY B MPOIECi MOHITOPUHTY
(kopuryBaHHS i yTOYHEHHS 3aBJaHHS MOHITOPUHTY).

[lpu 1bOMY BaKIMBUM 3aBIAHHSIM € Tepefiaya JaHUX Bil anmapaTypd MOHITOPHHTY (KOPHUCHOTO
HaBaHTaxeHHs) BIUUIA Ha mpuiiMaibHUi TyHKT. B 11bOMy BHIMaIKy MOTPIOHO 3a0e€3MeUnTH Tepenady
BEJIMKOTO 00CATY JJAHUX TIPH 33/IaHUX BUMOTAX I10 CMY31 MPOITyCKaHHs, HMOBIPHOCTI OITOBOT ITOMUITKH Ta
1H.

CydacHa cucrema pamio3Bsky 3 HKY BIUIA 3nificHioeTbess Ha piBHI OOpOOKH CHTHANY Ta
MOBMHHA OYyTH peajii3oBaHa sSK IPOrpaMHO-00YMOBJICHA pajmiocucTeMa. Lle 103BOMUTh B 3aIOKHOCTI Bij
YMOB MpoXomkeHHs curHainy Ha Tpaci BIIJIA — HKY agantuBHO 3MiHIOBAaTH BUAM MOMYJISLIl, BUXITHY
TOTY)KHICTh TIepe/iaBada, BWIM KaHAJIBHOTO KOAYBAaHHS CHUTHATY, MapaMeTpH PO3LIMPEHHS CIEeKTpa
CHTHAJy, IIBUJIKICT Tepeadi AaHMX, CIIBBIIHOIICHHS Yacy repenadi 1 npuioMy JUIi HaIlBIyIUIEKCHUX
KaHaJIIB 3B'SI3Ky, MapaMmeTp IMMQpyBaHHS JaHHUX, IO MEPENaroThcs. TakoK BHHUKAIOTH MOMKIMBOCTI
BUKOPHCTOBYBATH KEPOBaHI aHTEHHI PEIIITKA abo CHpsSMOBaHI aHTEHW 3 MOBOPOTHUM MPUCTPOEM Ha
o6opry BIUUIA 1 nmBa TumM aBTOMAaTH4YHO IepeMuKaroThess anteH HKY: HampaBneHoi Ha oropHo-
MOBOPOTHOMY TIpUCTPOi (a00 AP) i HenampaBneHol. ToMy OIHIEIO 3 aKTyaJdbHHX 3371a4 HAa CHOTOMHI €
CTBOPEHHSI MEPEKEBHUX CHCTEM 3B'SI3KY 3 KOJIOBHM MOLIOM, IO JIO3BOJISIOTH IEpeaBaTH JaHi SK MK
BITTA i HKY, Tak i tpan3utom uepe3 Bci goctyrnHi BIUIA. TIpu npomy st 3a0e3rnedeHHst CTiIHKOro
pamio3B's3ky 3 BignaneHumu BILJIA moxiiBo BUKoprcToBYBaTH Maii BITJIA sk peTpaHCisSTOpiB CHTHAITY.

B monoBini npeacraBicHa aHAIITUYHA MOJACb B SIKiH PO3TJISAa€THCS OCOOIUBOCTI MPOBEACHHS
B CHCTEMI €KOJIOTIYHOr0 MOHITOPUHTY 3a joromororo BITJIA, mo 3aaekuTh SK BiJ XapaKTEPUCTUK
OOpPTOBUX CHUCTEM JITAIbHOTO amapaTy, Tak i KPUTHYHHX TOYOK KOHTPOIIO TEPHUTOpPii Ta KUILKOCTI
JTaTbHMUX anapaTis, M0 BUKOPUCTOBYIOTHCS.
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A.TOPOBA, T. CKBOPIIOBA (YKPAIHA, JTHIITPO)
POJIb ®I3I0JIOTTYHO AKTUBHUX PEUOBHUH I'YMYCOBOI
IPUPOJU B AJJANITALII POCJIMHHUX OPI'AHI3MIB
JIO TEHOTOKCHUYHOI AIi TECTUIIUIIB

JIBH3 «Hayionanvrutl eipnuuuti yHigepcumem»,
M. /Ininpo,49000, np.im. /].1.Asopruyvkozo 19,
gorovaallaiv@gmail .com, tetianaskvortsova@gmail.com

The modern data on the physiological activity of humus compounds obtained during the study
of molecular cellular mechanisms of the pesticide genotoxic action and adaptogenic effect of the
physiologically active humus substances have been considered. The expediency of application of
humus substances in agriculture for the increase of unspecific resistance of culture plants to
unfavourable factors is substantiated.

[Ilupoke BUKOPUCTAHHS XIMIYHMX PEUOBHH JIO3BOJMIIO JOCATHYTH  BEIUKUX YCHIXiB B
HapOJHOMY T'OCIIOAAPCTBI, MPOTE aKyMyJidlis iX B 0iochepi, 0COOIUBO MECTUIUIIB, 110 BOJIOMIIOTH
BHCOKOIO T€HOTOKCHYHICTIO, MPEACTaBISIE€ peaibHy HeOe3meKy s YCiX JKMBHUX icTOT. ToMmy €
HEOOXIMHICTh IIJBMIICHHS aJanTallifHUX MOXKJIMBOCTEH PpOCIMH 1 IHIOWX OpraHi3MiB [0
VIIKOJDKYOUO1 Nii momroraHTiB. [lepCreKTHBHUMHU B IIbOMY BiTHOIICHHI € (i3i0NOri4yHO aKTHUBHI
T'YMIHOBI CITOJTYKH, CKPi3b MOIIHPEH] B TIPUPO/I.

T'onoBHOIO MeTOr0 PoOOTH OYyJI0 BU3HAYECHHS MOJEKYJISAPHO-KIITHHHAX MEXaHi3MIiB 01010T14HOT
TeHOTOKCHYHOI /i MEeCTHLUAIB Ta aanTOreHHOro 3QeKTy (i3ionoriyHo akTUBHUX (HOpM T'yMiHOBHX
CIIOJIYK Ta PO3poOKa, Ha X OCHOBI, Oi0reOXiMIYHUX ePEKTUBHUX MPUPOJO- Ta 3A0POB’ I 30epiraltounx
TEXHOJOr1H Ha (hOHI ECTUIIHTHOTO 3a0pyIHCHHS.

JocaimkyBanucs HalOUIbII HEOE3MeUHl IPYNH CTIHKUX MECTHIMIIB XIMIYHOTO MOXOPKCHHS
(CXMI, TMT/I, cumasuH, aTpa3uH, €pajikaH, peHTiypam, paMpoI, JiajieH Ta iHIIIi.

B stkocTi ajganToreHiB TOCTiKyBaIICs TYMIHOBI ITperapaTy, OTpUMaHi Ha OCHOBI HU3HHHOTO TOPQY
3amriaiickkoro pooBwmila, Oyporo okucieHoro Byriuist Onexcanapilickkoro OaceiiHy, TPYHTOBHX
TYMYCOBUX KHCJIOT, BHIUJIGHHMX 3 YOPHO3eMY 3BHYaiiHOro, a Takox Topd'sHoi mnpenapar K-97
aMEPUKAHCHKOTO BHUPOOHMIITBA. 1X Momubikyrouuii Gionoriunuii eekT B HOPMATBHUX 1 eKCTPEMaTbHIX
YMOBax MOPIBHIOBABCS 3 JIi€l0 BiTaMiHiB Tpymu B, kucior muxty Kpedea, AT® ta iHIIMMYU aianToreHaMu.

I'eHoTOKCHYHI e(heKTH TECTHIMIIB TOCITIKYBAIMC HA CLUTCHKOrOCIIONAPCHKIX pOCHHaX (Zea mays
L, Hordeum vulgare L, Triticum durum Dest, Sorghum vulgare auct, Avena sativa L, Pisum sativum L), B
J1a00paTOPHUX, MIKPOBEreTAI[IHUX, BEreTalliHUX 1 TOJIbOBUX JIOCIIIax.

Y JOCHDKEHHSX  3acTOCOBYBaivcs (hi3iooriudi, OIOXIMiYHI, IMTOJIOTIYHI, IMUTOrCHETHYHI,
MOJICKYJISIPHO-TEHETHYHI Ta IHIII METOM ,  TAKOXK CTATUCTHMYHHUIA aHaNII3 OTPUMAaHMX JaHuX. BeTtaHoBeHO,
1110 POCTOBI PEAKIIIT MAPOCTKIB PI3HUX CUTHCHKOTOCTIONAPCHKUX KYJIBTYP IIiJ] BIUIMBOM MECTHIMIIB 3aJISKaTh
BiJI IO3W OTPYTOXIMIKaTy. 3 pOCTOM JIO3M TIOCHIIFOETHCS X 1HTIOIpyro4a JIist Ha POPOCTaHHS HACIHHS, PICT
KOPEHEBOI Ta HAI3EMHOI CHCTEM, HAKONMYCHHs IUIACTHYHMX Mac. IIpy BBEICHHI B CEpEIOBHIIC
BUPOIIYBaHHS TMOMIKO/PKEHUX TIECTHIMIAMH POCIHH (Di3i0NOriYHO aKTUBHUX aJAlTOreHIB CIIOCTEPIraBcs
HOpMaTi3yrourii eeKT yciX pOCTOBUX MapaMeTpiB.

Ha xiiTiHHOMY 1 CyOKITITHHHOMY DIBHSIX IIKIJJIMBA Jisl MIECTHLIUIIB HA KYJIBTYpHI POCIUHHU
MPOSIBIIIETBCS. B 3HIDKEHHI crenu(ivyHOol aKTHBHOCTI MEPUCTEMAaTHYHUX TKaHWH, IO € OCHOBOIO
pocToBuX peakiiii. [lecTuiuan B g03ax, MO MPUTHIYYIOTh pocToBi mpoiiecd Ha 50-60%, 3HMKYIOTH
IHTCHCHBHICTh MITOTHYHOTO TMOJLTY KIITHH B 2 1 OlmblIe pa3iB i BUKIMKAIOTHh MiJBUIIEHHS PIBHS
abepanTHuX xpoMocoM B 10 i Gukliie pa3iB, TOPIBHSHO 3 IHTAKTHUM KOHTPOJIEM.

[lix yac mocnmiKeHHS BIUIMBY TECTHLHUIIB Ta PICTCTUMYIIOIOYUX (i310J0T1YHO aKTHBHUX
pPEYOBHH Ha CHHTE3 HYKJICTHOBHX KUCIOT B iHTepha3HUX sapax Ta iX (QyHKIIOHANBHHN CTaH TaKOXK
OyJI0 BCTAHOBJICHO HTIOIPYIOUY /Iif0 MOJTIOTAHTIB Ta HOPMaJi3ylouni €QeKT IPUPOIHUX aIalTOTeHIB.

VY poborti nochimkyBanacs edeKTHBHICT, PEKOMEHIOBAHUX TepOilHIiB Ha Pi3HUX arpodoHax 3
ajiariToreHamH i 6e3 HUX IPH MOCiBI HACIHHAM, 00pOoOIEHNM 3a cTaHaapToM abo 3 J0IaBaHHIM T'yMaTy
HaTpito. Halikpami pesynbraTé OynM OTpHMaHi y BapiaHTax 3 aJanToreHaMm, IO 3HAWIIIO
BiJOOpa’keHHsI HE TUTBKM B TIONINIIEHHI POCTOBUX MpPOIECiB HAa PI3HUX PIBHAX PO3BUTKY, a i
MPOAYKTUBHOCTI POCHMH. L[ATOreHeTHdYHi MOCHIIHKCHHS PEKOMEHAYIOThCS SK OIOIHIIKAIS IpH
mig0opi ONTUMAIBHKX 103 1 KOMOIHAI[IH MMOIOTAHTIB 1 e)EKTUBHUX aJalTOTCHIB.
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M.A. SOZANSKYI, R. R. GUMINILOVYCH, P. YO. SHAPOVAL,
YO.YO.YATCHYSHYN (UKRAINE, LVIV)
METHODS OF SYNTHESISOF CdSeFILMSWITH GOOD

ADHESION TO GLASS SUBSTRATES

Lviv Polytechnic National University
79013, S Bandera str., 12, Lviv, Ukraine; martyn.a.sozanskyi @l pnu.ua

The weak adhesion to the surface of glass substrates is characteristic for CdSe semiconductor
thin films, synthesized from agueous solutions. We have proposed two methods of synthesis to
produce these films with good adhesion to glass substrates.

The first method consists in preliminary forming of CdS,Se;.« solid solution on the substrate
surface, where the sulfur atoms in the structure are the linking bridge between the coating and glass
substrate. For this, the synthesis was carried out in two baths. First, the substrate was immersed in a
solution, prepared by mixing of 0.001 M cadmium chloride (CdCl,), 0.01 M sodium selenosulfate
(Na:SeS0s;) as a chalcogenizer, 0.005 M trisodium citrate (NasCeHsO;) as a complexing agent and
additionally 0.01 M thiocarbamide (CS(NHy),). The concentration of the latter was 50 times lower
than the concentration of sodium selenosulfate in the solution. The substrate was removed after
holding for several minutes in the solution, then immersed in a second bath containing the same
reagents except thiocarbamate and continued synthesis for 30 minutes at the 70°C temperature.

According to results of the X-ray diffraction analysis of film samples, the presence of CdSe
cubic phase was established. The amount of formed solid solution is much smaller than of deposited
CdSe, so the optical characteristics of obtained the films are unchanged. The optical transmission
gpectrum T()) of the CdSe film (CdS,Se,.x) at the wavelengths from 340 to 900 nm was investigated.
Theslight growth of light transmission starts from the begining of investigated range and in the region
of 600 nm a small jump is observing. The optical band width of the forbidden band of the film is
localized in the range of 1.83 eV, which agrees with the literature data for CdSe films.

The atomic ratio of cadmium and chalcogen in the CdS,Se.« film sample is close to the
stoichiometric, with a slight excess of chalcogen atoms. The atomic content of sulfur in the coating
does not exceed 3%.

The synthesized in this way CdSe films have better adhesion to the surface than those, obtained
without the thiocarbamide use. But they break down by making mechanical efforts.

Therefore, a second method for the synthesis of CdSe films has been proposed with using the
chemical surface deposition method. In this case, the minimum volume of solution, which containing
cadmium and selenium ions was applied by a dispenser to a heated substrate surface. Minimizing the
volume of the solution reduces energy consumption and waste.

The freshly prepared solutions of one of the 5 cadmium-containing salts (Cd(CH;CQOO),, CdCl,,
Cdl,, Cd(NOz3),, CdSO,) and sodium selenosulfate were used for the synthesis of CdSe thin films. No
additional reagents were added. Molar concentration of salts was 0.03 M, sodium selenosulfate —
0.1 M. Theduration of synthesis was 6 min at the 70 °C temperature.

The obtained films are smooth and solid. Spectral absorption dependencies of synthesized CdSe
films show the presence of the fundamental absorption edge. localized in the region of 1.80 eV, which
agrees with literature data. It islocalized in the region of 1.80 eV, which agrees with literature data.

The number of particles on the surface of CdSe films did not exceed 10° sm?. For comparison,
the best-known results for the number of particles on the surface are 10° sm, while for chemical
deposition — 10° sm

This research is conducted under the project “Thin Film Semiconductor Materials for Photo
Sensitive Solar Cdls’ (State Registration Ne 0117U004455).
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K. O. IETPOBA, 10. ®. CHEXKIH, K. C. CIOBOJSHIOK (YKPATHA, KHUIB)
OTPUMAHHSA I'YMYCOBUX TA 'VMIHOBUX PEYOBHUH 3 TOP®Y

Inemumym mexuiunoi mennoghizsuxu HAH Yxpainu
03164, syn. bynaxoscvkoeo, 2, Kuis, Ykpaina; ittf_ntps@ukr.net

Humus and humic substances are derived from peat using classical and developed technology
using chemical methods. The influence of alkali on various types of pest is investigated. It is shown
which factors influence on the maximum yield of humus substances. Recommendations on the use of
liquid fraction and solid residue of peat for the production of biofuels, as well as the use of pulsed
devices of discrete-pulsed energy input (DIVE) are given.

['yMiHOBI KHCIOTH € HAHBa)KJIMBIIIOK CKIAJ0BOI IpyHTOBOro rymycy. o Oimpmmm € ix
yMicCT, TO IPYHT pomatodimuii. [Ipore B mpuUpogHOMY cTaHi TYMiHOBI KHUCJIOTH HEPO3YMHHI y BOJII H
MAaJIOJIOCTYIHI pociuHaM. JIOCTYITHUMHU BOHHU CTalOTh JIMIIE MICHs HEmpsMoi il — MiHepamizarii
TYMYCY, KOJIM BiH IMEPEXOJHUTh y TPOCTI MiHepallbHI CHONYKH. Y TPHUPOJi HaHOLIbIIe T'yMiHOBHX
KHCJIOT MICTUTBCS B HHU3BKOKAJOPIHHMX BHJIaX namuBa — Oypomy Byrimii, Topdi # iHmmx. s
CHEPIreTUKY T'YMIHOBI KHCJIOTH € HeOakaHMM KOMITOHEHTOM, NaJHMBa 3 MiABHINEHHM IX yMICTOM €
HU3BKOCOPTHUMHU. [IpoTe Al BUpOOHHIITBA TyMaTiB — 1110 OIbIIE TX Y CHPOBHUHI, TO Kpare.

KracuuHa TeXHOJIOTisl eKCTparyBaHHsl TYMYCOBHX PEUOBHH i3 BUKOPHCTAHHSM XIMIYHHX METOJIB
0a3yeTbcs Ha BHCOKMX TeMIlepaTypax CyMilli, III0 BAMAarae BEIMKHX BHTpAT eleKTpoeHeprii. Bys
3alpOIOHOBAaHUH PEKUM EKCTparyBaHHs T'YMYCOBOi CKJIQJIOBOI 3a pO3POOJICHUM CTaHAAPTHUM
peryiaMeHToM, aje 3MiHOK Temmeparypu ekcrparyBanHs Ha 20 °C, 60°C Ta TpuBamicTiO 00pOOKH
JMY>XKHUM PO3YMHOM B KaBitamiiHoMy amaparti mpotsroM 20 xB, 40 xB Ta 60 xB. [locmimkeHHS
MPOBO/IMITUCH Ha (ppe3epHOMY Ta cyxoMmy Topdi. ['yMiHOBI CKIIaJIOBi B TYMYCOBHX PEUOBHHAX BU3HAYAIN
3a METOJIHUKOIO, aJlaTOBAaHOIO JI0 HAallMX YMOB, sIKa HaBeJcHa BWINE. | yMiHOBA CKIIaJoBa TpH
KOHIIEHTpAIi] Tyry y po3unHi 1 % He nepexonuTh Y pO3UHH 1 3aTHIIAETHCS Yy TBEPAOMY 3aIHUIIKY, SIKHH
BIIOJIATIBIIOMY OyJle BUKOPUCTOBYBATHUCS JUIsS BUPOOHUIITBA KOMIIO3UIIMHOTO ManvBa. Brus nyry Ha
OpraHiuHy CKJIaJoBy TOp(dy 3 TaKOow KOHIICHTpAIliEl0 Mae Micle. B TBepmoMy 3aiMIKy ryMiHOBI
PEYOBMHHU Kpallle BU3HAYAIOTHCS EKCIEPHUMEHTAIRHO TPU TpHBaiocTi oOpoOku 60 xB, ane BOHM He
MepexoAaTh y po3urH. Lle cBiquuTh mpo Te, 1o YT BIUIMBAE HA BUBUIBHEHHS TYMIHOBUX PEUOBHH, aje
1i€1 KOHIIEHTpAIlil HEJOCTATHLO M1 IX Mepexoay y po3duH 3 TBepAol ¢azu. Li 3MiHu BinOyBarOThCs
nmie y ¢ppezepHoMy Topdi, a Ha cyxuid Topd KoHIeHTparis 1yry B 1 % B3arai He Mana BuuBy. OTxke,
eKCTparyBaHHS 32 TPaJUIIHHUM PErjiaMeHTOM IMpU KoHIeHTparii Jiyry B 1 %, y po3unH nepexoasth
JIMIIE TYMYCOBI PEYOBHHH, @ T'YMIHOB1 PEUOBUHH 3AJIUIIAIOTHECS Y TBEPAOMY 3AJUIIIKY.

Buxonsun i3 monepeqHix JaHWMX, AOCTIKEHHS 10 eKCTParyBaHHIO T'YMYCOBHX Ta T'YMIHOBHX
PEYOBUH MPOBOAMIIH 13 3MIHOIO KOHIIEHTpAIlil Iyry. I3 3MiHOrO KOHIeHTpallii po3unny nyry 3 % ta 5
% BinOyBaeThCsl iHTEHCHUDIKAIliS eKCTparyBaHHs T'yMycOBHX pedoBUH B 1,2 pa3u B nmopiBHsHHI 3 1 %.
B cyxomy Topdi meit mporiec mpoxoJuTh iHTEHCHBHIIIe, HiX y ¢pesepHomy Topdi. KoHmenTparris
YTy TpU eKcTparyBaHHI TymycoBuX pedoBuH 3 % Ta 5 % BiApi3HSIOTBCS HECYTTEBO. Aje i3
MIJBUIICHHSAM KOHIleHTpanii 10 5 % mnorpiOHO Ounbliie TiAPOKCHIY HAaTpilo, 10 3MiHoe pH
cepeloBHIa Ta 30UTBIIYE BapTiCTh BUPOOHHUITBA. TOMY JOIIIBHO MPH EKCTParyBaHHI I'yMYCOBHX
pPEUYOBHH, B 3aJI©KHOCTI Bijl I[JIEH BUKOPUCTAaHHS, EKCTParyBaTH I'yMYCOBY cKianoBy Bin 1 mo 3-x %
ayry. Ilicns npoBeaeHHs TOCTIIKEHD 32 TPAIUIIIMHOK TEXHOJIOTIEIO 13 3MIHOIO TeMIIepaTypH, Yacy Ta
KOHIIEHTpalii yry Oynu BH3HA4YeHI ONTHMaJbHI TlapaMeTpu eKcTparyBaHHs. Takox Oyio
3aMpPONOHOBAHO BUKOPUCTAHHS, 3aMICTh TPAIUIIIMHUX TiAPOMEXaHIYHUX HPUCTPOIB, MYyJIbCAIIHHUX
anaparis JIBE. Kinbkicte rymycoBux pedoBuH y 1,4 pasu Oinble y TOPIBHSHHI 3 KOHTPOJBHUM
3pa3koM. TakoX, 3a pO3pOOJICHOI0 TEXHOJOTIEI EKCTpakilisi 3 Cyxoro Ta ¢pesepHOro topdy
BiIOYBA€THCS 3 OJHAKOBOIO KUIBbKICTIO BUJIYYEHHUX T'YMYCOBHMX PEUOBHH, TOMY HEIOLLILHO J0JaTKOBO
BUCYIIYBaTH TOpQ IMepes ekcTparyBaHHSAM. EKCTpakilisi mpoXomuTh y amaparti KaBiTal[ifHOrO THITY 3
OJTHAKOBOW 1HTEeHCHBHICTIO Ha mporsa3i 20 xB, 40 xB Ta 60 xB. Buxomsum 3 HUX JOCTIIKEHb,
3alpONOHOBAHO E€KCTparyBaHHs y myibcaliiiHux anaparax J[IBE mporsrom 20 xB 3 TeMmepaTyporo
cepenosuiia 60 °C Ta KoHIGHTpali€w ayry y po3duni 1-3 %.Po3pobiieHa TexHOJIOTIS A03BOJIMTH
MaKCHUMaJlbHO BWJIYYUTH TYMYCOBI Ta TYMIiHOBI PEUYOBHHH 3 TOP(Y 3 CYTTEBUM 3MEHIICHHSM
TEeMIIepaTypy Ta 4Yacy eKCTpakilii 3 TOAajbIIMM 3aCTOCYBaHHIM piakoi ¢pakmii sk moOpuBa, a
TBEPJIOTO 3AIUIIKY — ITIiCTS eKCTPaKIii JUTsi BAPOOHUIITBA JICIIEBOTO MaJIHBA.
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B.B. JAYOK, C. L. I'YI'JIUY, C. T. MAH/IPUK,
B. B. KATUIIIEBA (YKPAIHA, JIbBIB)
BUBYEHHSA ®AKTOPIB BIIVIUBY HA NTPOLEC ITOTI'JIMHAHHA
BYTIJIEKUCJIOI'O I'A3Y XJIOPO®IJICUHTE3YIOUUMU
MIKPOBOJAOPOCTSAMMU TUITY CHLORELLA

Hauvionanvnuii ynisepcumem «/Ivgiecoka nonimexuixa»
79012 syn. Cmenana Banoepu, 12, Jlvsis, Ykpaina; zvit.reagent@gmail.com

Modern technologies demand the latest recycling processes, but most of them do not waste. But
all the processes in nature are cyclical and well-balanced. The transformation of matter in ecosystems
is realized in other biological processes. A typical example of such a process is the use of
photosynthesis in an industrial environment. That's why it is important to reserch the influence of
different factors on the process of photosynthesis.

Ha mnuiixy 10 mNporpecMBHOrO CyCHUTBCTBA CTOITH THTaHHS PEryJIOBaHHS KUTBKOCTI
3a0pYAHIOIYMX PEUOBHMH y HABKOJIHUIIHBOMY CEpPEAOBHILI. Biaxomu, 110 yTBOPIOIOTHCS B PE3yJIbTaTi
TEXHOJIOTTYHUX IMPOIECIB MO 3aKIHUCHHIO MOTPAIUIAIOTh Y HABKOJIUIIHE CEPEIOBHILE Ta MOTPEOYIOTh
OUIBIII JKOPCTKUX MPOLECIB yTHiIi3amil. BUMOru, 10 CTOATH 10 CYy4aCHHUX TEXHOJIOTIH BKIHOYAIOTH
oJIep’KaHHS HEOOXIMHOro KIHIIEBOrO MPOAYKTY 3 MIHIMAIbHHMH 3aTpaTaMd Ha BHPOOHUIITBO Ta
MiHIMaJIbHUMH BUKHJIAMH Y HABKOJIUIIIHE CEPEIIOBHIIIE.

Vkpaina y 2015 p. partudikyBana Ilapusbky xaprito mo 6opoTh0i 3 TIOOATBHOK 3MIHOIO
KTimMaty, sika npuiinnia Ha 3MiHy Kiotcekomy mpotokony. Kpainu-ydacHuni Ilapuspkoi yroam
MOBHHHI HE JIOMYCTUTH MiIBULIICHHS CEpeIHBOI TeMIIepaTypy Ha IUIaHeTi OUTbIN HiXK Ha 2 rpajycH 3a
HenbcieM. A mono yrogum mpo Acomiamito 3 €C VYkpaiHa TakoX MOBHHHA BBECTH TOPTiBIIO
MAapHUKOBHMH Ta3aMH.

TexHomorii, ski MOOyJAOBaHI 3a EKOJOTIYHMMH MPHUHIMIAMH 1 0a3ylOThCs Ha 3BEACHHI [0
MiHIMyMY HETaTHBHOI'O BIUIMBY Ha JOBKUIIS, CNiJl BBa)KaTH €KOJOTTYHOOE3MEYHUMH TEXHONOTiIMH
a00 EKOTEXHOJIOTISIMH.

TakuM YMHOM, aKTyaJIbHUM € TIMTaHHS PO3POOKH TEXHOJIOTIH sIKi TOOY0BaHi 32 €KOJIOT TYHIUMH
MPHHIUIAMY 1 0a3YI0ThCs Ha 3BEJICHHI 10 MiHIMYMY HETaTHBHOTO BILJIMBY HA JOBKIILIA.

BionoriuHe ouuWIEHHS Ma€ PSIa  CYTTEBHX I[IepeBar, 3aBAsKH YyAOBIA  31aTHOCTI
MIKpOOPTaHi3MiB alanTyBaTHCS y Kpail HECIPUATIMBHX YMOBaX. /[0 61070T1YHOr0 OYHIIEHHS Ta30BUX
BHMKHIIB BiJl JIOKCUAY KapOOHY MO)KHA BilHECTH (DOTOCHHTE3.

HaiiBaroMinni YWHHWKH, IO BIUIMBAIOTH Ha Tpouec (POTOCHHTE3y MIKPOBOJOPOCTAMH Y
BOJTHOMY CEpENIOBHII € CTYIiHb aepallii BYIJICKUCIUM ra30oM, TeMIIepaTypa, OCBITICHICTh, JIy»KHO-
KHCJIOTHUI OajlaHC, BIUIMB IHrIOITOPIB Ta aKTUBATOpiB Ta iHIN Ha  (OTOCHHTE3. 3a paxyHOK
JOCITIKEHHS 1MX (pakTopiB MOXKHA OTPHMATH OUIBII TNTMOOKE PO3YMIHHS OIONOTIYHHX MPOIIECiB, 10
BiZIOYBAIOTHCS Y IOCTIIKYBAHOMY 00 €KTI.

Jnst mociipKeHHsT BIUIMBY BIMOBIIHOTO YMHHMKA HA MPOIEC MMOTJIMHAHHS BYTJIEKUCIIOTO Ta3y
BHUKOPUCTOBYBAJIM KYJIbTYpY 3eeHux MikpoBogopocteid — Chlordlavulgaris. Ilicast 3aBepiieHHs psay
MOTEPEIHIX JOCHI/PKEHh OTPUMAHO BIIOMOCTI IIOJO JIOUUIBHOCTI PO3POOJIEHHS KOMILIEKCHOT
TEXHOJIOT1] MOTJIMHAHHS BYTJIEKHCIIONO Ta3y Ta IHIIMX CYIYTHIX ra3i MPOJYKTIB CIIATIOBAHHS MajiBa
30KpeMa JOKCUIY Cyabdypy, TIOKCUIY HITPOreHy 1 T.1.

IIpobiema ounieHHsT BUKHIIB Y HABKOJIHUIIIHE CEPEAOBHUILE € HaI3BUYANHO CEPHO3HOI0, a I 11
BHPIIICHHS 3HAXOAATh HAWPI3HOMAHITHIII METOAM Ta CIOCOOM. 3HEIIKOMKCHHS HaMararThCs
IIPOBOJUTH 3a JOIMOMOIOI0 CHIBHOMIIOYMX XIMIYHMX PEYOBHH — KHCIOT, JyriB Ttomfo. OmHak
pe3ysbTaT TAKOrO 3HE3apa)KCHHS 3aJIMIIAETHCA HE MEHII HEOE3NMEUHHUM JUIS JIOBKULIA, HDK cami
3a0pyAHHUKH.

HamsBuuaiina 30anaHcOBaHICT, MPHUPOAHWUX CKOCUCTEM, BHCOKHH piBeHb  KOpEIsIlii
BHYTPITHBOEKOCUCTEMHHUX OIOTHYHUX TIPOLIECiB  Jaf0Th JIIOAMHI TEPEKOHIUBUN J0Ka3 1x
eekTUBHOCTI, MiAKa3ylOTh HUISXW 3aMO3WYCHHS Yy JKMBOI NMPHUPOJHM CIEMEHTIB 1 MPHHIMIIB, IO
CTalOTh OCHOBOIO JUIS ITPOSKTYBaHHS 00JIaJHAaHHSA Ta PO3POOJICHHS MaiOyTHIX €KOTEXHOJOTIH. ApKe
HEMa€e HiYoro OE3MEUHIIIOro BiJf METOAIB 010JIOTTYHOr0 OuuIleHHs. [1oTpiOHO JHUIIe JOCTIIUTH YMOBH
MPOTiKaHHS MPOLIECIB B HUX Ta 3MYyCHUTH MPOTIKaTH O10XiMIUHI peakiii 3 OLTBIIOK MBHUAKICTIO.
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V.M. KARPENKO (UKRAINE, KY1V)
ENERGY AND ENVIRONMENTAL SECURITY OF UKRAINE

intexnaftogaz@ukr.net

The technology of extraction and use of geothermal energy by one isolated well has been
developed (ISW-EGS). In Ukraine, a 4000 m deep well is capable of generating heat energy up to
10 MW. The conversion of this thermal energy into eectrical energy is carried out with an efficiency
of up to 25%. It was proved that the cost of 1 Gcal of geothermal energy is half the cost of 1 Geal of
natural gas burning at the same price of drilling a deep well for oil and gas.

ISW-EGS technology is designed to use the warmth of the Earth for 50 years, providing
consumers with sufficient thermal and electrical energy. Figure 1 shows the geothermal resources of
Ukraine, in Fig. 2 — the technical means of the technology, Fig. 3 and Fig. 4 shows the parameters of
the feasibility study for the technology.
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79057, eyn. I'enepana Yynpunxu, 103, Jlvsie, Vkpaina;, nltu@ukr.net

This paper presents an overview of wood waste use in the Ukraine and provides an analysis of the
volumes of waste wood. Recycling of wood wastes is not done by all forest and wood industries, particularly
by smallholders. The use of wood wastes is usualy practised in modern midlie and large establishment,
however, it is commonly only used to generate steam for process drying. Bark and waste sawdust are Ssmply
burned or dumped. However, the new renewable energy act promote use of waste wood prior to be intended
for energy purposes. This work presents a description of the strategic decision in the proper design of the
waste wood supply chain.

B pmammit yac crajgo HEOOXIOHICTIO 3MIMCHEHHS B KpaiHi IEpPEeTBOPEHb, IO 3a0e3MeuyroTh
MPUINBA/IIICHHS  COIIJTbHO-EKOHOMIYHOTO PO3BUTKY HA OCHOBI BHKOPHCTAaHHS BIJHOBJIIOBaHHX Ta
HETpaJMIIIAHNX JpKepeNT eHeprii y JlicoBoMy rocnojapctBi. Takuii OUISX PO3BHUTKY CYCIUTBHOTO
BUPOOHUIITBA HEMHMHYYE B Till UM IHIIHA Mipi MiIHIMAE MHMTAHHS 3aXMCTYy HABKOJHMIIHBOTO CEPEIOBHINA,
CHEPrOOIIA HICTI, 30a7JaHCOBAHOTO MPHPOIOKOPUCTYBaHHS. ['apMOHIsl y B3a€EMHHAX MDK HABKOJIHUIIHIM
CEpEeNIOBHIIIEM Ta CYCIILCTBOM 32 CyYacHHX MAacIITa0iB CYCIUTBHOrO BHPOOHHWIITBA HE MOXe OyTH
JIOCSATHYTA IIUIIXOM MPOCTOro 1i ICKIapyBaHHs, TYT HOTPIOHE pO3pOOIJICHHS 1 peai3allis 1[JTbOBOI CHCTEMHU
3aXO[iB JUIA KOXKHOTO BHIY BUPOOHHIITBA Ta YIS KOXKHOTO THUITy TeXHOJOTrii. J[Is mpakTudHOI peaiariii
TaKol CHCTEMH 3aXOJIiB HEOOXi/JHE BUKOHAHHSI BEJTMKOTO 00CSTY IMPOSKTHHX POOIT, CTBOPEHHS CHEIIAILHOTO
YCTaTKOBaHHS, 3[IHCHEHHSI 3HAYHUX O0CSTIB OYy/AiBEIPHUX i MOHTAXHUX pOOIT. J{isUTBHICTH MiIPUEMCTB
JICOBOTO TOCHOAPCTBA Ta JIICOMPOMHUCIOBOr0 BUPOOHUIITBA MIOJO IHOTO MUTAHHS € OCHOBOO. Tak, obcsr
saroriemi aepesunn y 2017 pori B Yipaini cranosus 21923 tuc. M°, npraomy, 35-60 % Bix obcary e
CHPOBHHH — II¢ TOHKOMIpHA JIEPEBHHA, 1110 MOXKE OYyTH CHPOBHHOIO Ta CTBOPIOE TIEPEAYMOBH ISl PO3BUTKY
BiJIHOBJTFOBAHMX Ta HETPAMIIIMHUX JPKEPET CHEprii.

Bimomo, 1110 mpoTsAroM OCTaHHIX POKIB OOCST 3aroTiBill JAEPEBUHU Ma€ TEHJCHIIO JI0 3pOCTaHHS 32
paxyHOK BCHXaHHsI JEPEBOCTAHIB Ta X IOIIKO/KEHHS MKiIHMKAMH, a 116 B CBOIO Yepry NpH3Bele JIO
30UIBIICHHS BinxomiB. He3Bakaroun Ha Te, IO OYMIIEHHS JICOCIK BiJ JIEPEBHUX BIIXOMIB IMICIS PyOOK €
OTEPAIIIEI0 TPYJOMICTKOO, BIIMOBIISITHCS Bl HEl HEJOILUILHO, OCOOIMBO SIKIIO PO3TIISIATH IO MPOOIIEMyY
HE TUTHKY 3 TOYKH 30pYy CHOTOJICHHS, 4 i Y TIGPCIICKTHBI 3 OIJIS/TY BiIHOBIIIOBAHUX Ta HETPAJIULIIMHIX JDKEPEIT
eneprii. Ciig MaTH Ha yBasi, 110 EHEPreTUYHE BUKOPUCTAHHS JCPEBHUX BIIXOMIB, BUBE3CHHUX 3 JICOCIKH 1
No/IpiOHEHNX B MAJIMBHY TPICKY, MOKJIMBE HABITh 32 HI3BKOI SIKOCTI TX GiomacH.

3anporoHOBaHO YHIBEpCcaIbHUN HUISX €(PEKTHBHOIO BHKOPHCTAHHS JECPEBHUX BIIXOMIB, HaBITh
HAMHIKYOI SIKOCTi, IO JO3BOJISE OPraHi3yBaTH BUPOOHUIITBO 03 OyIb-sIKMX BIIXOMdIB, 30KpeMa
BUKOPUCTaHHS BIIXOMIB B CHEPreTHYHHMX IUISX JUIA OTPHMAHHSA TEIUIOBOI EHEPril, HEeoOXimHOl it
BUPOOHHYMX 1 MOOYTOBHX TOTPEO CAMUX JTICOrOCHONAPCHKHUX Ta JICOMPOMHCIOBHX MiAMIPHEMCTB, 2 TAKOXK
TEPUTOPIATEHO CyMDKHUX TIOTCHIIHHIX CITOKUBAYIB.

OCHOBHIM HampsIMKOM EGHEPreTHYHOr0 BHKOPUCTAHHS JIEPEBHHUX BIIXOIIB CITiJ BBKATH MpsAME iX
CTIAJIFOBAHHS B TIAPOBHUX Ta BOAOIPiHHMX Komax. Llel HanpsiM oTprMaB MOMMpPEHHS K B YKpaiHi Tak i 3a
KOpIOHOM. JIOCHi/PKeHHSI MPSMOro CIHAFOBaHHS JEPEBHUX BIAXOMIB, IO MICTATh 3HAYHY KUIBKICTb
MiHEpaJIbHUX BKIFOYEHb, KOPH, THWJI TOIIO, MOKA3aJI0 MPAKTHYHY MOXKITHBICTH BHKOPHUCTaHHS JICPEBHOI
Oiomacu Oymp-siKoro BHIy. B OKpeMHX BHIIaJKaX, 3a HAsSBHOCTI 3HAYHHMX EKOHOMIYHO OOIPYHTOBAHHX
00CsTIB BIAXOMIB, X MOLLUILHO BHUKOPHUCTOBYBATH JUIsi BUTOTOBJICHHS TpaHyl Ta OpuKeriB. Takok €
CKOHOMIYHO TPHBAOIMBUM BapiaHT BUKOPHCTAHHs OIOMAcH, SIK BIHOBJIIOBAHUX JDPKEPEN CHEPrii, 3 METO0
OTpHMaHHS “ 3eJ7IeHOr0 Tapudy” Ha eleKTPOSHEPTIO.

Ha mifcTaBi 10CTiKEHHS BBAYKAEMO JOLIBHIM OPraHi30ByBaTH BUPOOHHUIITBA TaK, 1100 e(heKTUBHO
BHUKOPHCTOBYBATH BCIO 0ioMacy, sika BUBO3UTHCS 3 JIICY, 03 Oy/Ib-SIKUX BiXOJIB, 3a0€3MCUy0UH HAHKpaI
YMOBH JIICOBITHOBJIGHHSI Ha JICOCIKAX 1 IOBHICTIO 33JIOBOJIGHSIOYM CYYaCHMM BHUMOTaM 30epexeHHs
HABKOJITUIIIHBOTO CEPEAOBUIIA.
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85301, nx Illubankosa,2, [lokposcwk, Yrpaina; svitlana.shkrylova@donntu.edu.ua

In the conditions of the global ecological crisis in the world and Ukraine, the issue of finding
aternative energy sources becomes relevant. One of the most common types of renewable energy is
solar energy. In Ukraine today, the most promising direction of using solar energy is its direct
transformation into low-potential thermal energy. The disadvantage of this type of installation is the
limitation of the duration of light time, as well as the effect of cloudiness.

CoHsiuHA eHepris — Ii¢ BiJHOBJIIOBAJIbHHHA NPUPOIHINA pecypc, IUlsl BIAHOBJICHHS SKOrO HE
norpedyeTbest yuacTh moanHu. Lle Halibe3neuHimie exonoriyHe Jpkepesno eneprii. [lepeBar coHsaHOT
eHeprii Habararo Oublle HiK HeqoiKiB. Cepell roJI0BHHX IepeBar JOCTYIMHICTh, SKOJOTIYHA YUCTOTA,
BITHOBJICHHS, Oe3ne4HicTh. [0 HEMOodiKiB MOXKHA BIIHECTM — OOMEXKEHHS pPOOOTH TPHBAJICTIO
CBITJIOBOTO 4acy, 3HIKEHHs e()EeKTHBHOCTI TpPH 3axMapeHi, IiHM Ha (OTOENEeMEHTH Ta 3aiiMaHHsS
BEJIMKHUX ILJIOII 3eMJIi i €IeKTPOCTaHIIIT.

Eneprisi cOHSYHOrO BHUIIPOMIHIOBaHHS, siKa HAJAXOAWTH INOPIYHO HA TEPHUTOPII0 YKpaiHw,
cTaHoBuTh Omu3bko 1,2 MBrron/m?, ame mume 1% wiei CHEpril HaJNIGKHUTh JI0 PeCypciB, sKi
C€KOHOMIYHO JIOIJIbHO BHKOPHCTOBYIOTHCS. BIAMOBIAHO 1O MOCTIIKEHb, MOXIMBUN €KOHOMIYHHIA
MOTEHIIa]l PO3BUTKY COHSYHOI reHepamii B YkpaiHi craHoBuTh npubmmzno 4 I'Bt. B ymoax
YKpaiHCBKOTO KIIIMATy COHSYHI CHCTEMH TMPAIOTh IUIOPIYHO, MONpaBaa eQeKTUBHICTh PI3HUTHCS
3alexHO Big reorpadivHol mmporu MicneBocti. CepeqHbOpiYHHN TOTEHIial COHSYHOI eHeprii B
VYkpaiHi JOCHTh BHCOKHH, IO Ja€ 3MOXKY €(PEKTHBHO BHKOPHUCTOBYBATH TEIJIOCHEPTETUYHE
o0najiHaHHS HA TEPUTOPIT KpaiHH.

OnHuM 3 BapiaHTIB TIEPETBOPEHHS COHSYHOI pajiamii B TEIIOBY EHEPrif0 € BUKOPWUCTAHHS
COHSIYHOTO KoJekTopa. COHSYHMI KOJNEKTOp — 1€ MPHUCTPIH, SKWH 37aTe€H MEePEeTBOPUTH COHSYHY
CHEpPril0 B TEIIOBY CHEPrilo, /Uil BUKOPHCTaHHS B MOOYTI JIIOJUHOIO B SKOCTI HAarpiBaHHS BOAU B
TEXHOJIOTTYHUX IUISIX abo st 00irpiBy oceni. 3TiIHO METEOpOJOTiYHUX JaHUX Oe3MocepesHbO Ha
TepUTOpii YKpaiHU COHSYHMM KOJEKTOp MHpalroe He MeHIl 9 MicsAiiB Ha pik. [loreniian JoHenbkoi
o6acTi B OTpuMaHHi corsaHoi eHeprii ckranae 33*10°° MBr-ron/pik.

B Vkpaini Ha cbOro/iHi HaHOLIBII EPCIIEKTUBHUM HANPSMOM BUKOPUCTAHHS COHSYHOI eHeprii
€ Oe3nocepenHe TEPeTBOPEHHS ii B HU3bKO IMOTCHI[IANIbHY TEMJIOBY eHeprito. CHCTeMU COHSYHOTO
TEIUIONOCTaYaHHS BBOKAIOTHCS OJHUMH 13 HaWHAMIMHIIIKMX Ta JOBTOBIYHIIIKMX, 32 YMOBH IPaBUIBHOIO
Ta SKiICHOTO MOHTaXy. ToMy JyXe BaXKIMBUM € BUOIp KOHCTPYKIIHHUX MaTepialliB MpPH CTBOPEHHI
KOJIGKTOpiB. Y 71a00paTOPHUX YMOBaX IIPOBEACHO pSJ IOCTIIKEHb, sKi BUSBHJIU BIIMIHHICTB
MaTepiajiB, sSKi HEOOX1IHO 3aCTOCOBYBATH TPU BUTOTOBJICHHI COHSYHOTO KoJieKTopa. B mociimkenHi
OyJ10 IpeCcTaBiieHO YopHU# momieTuined 40 MKM Ta CriiHeHUH (DOJIbIrOBaHUM MOJICTUIICH TOBIIUHOK 5
MM. Pe3ynbTaTd HarpiBaHHs BOAM 3 YOPHMM THojieTwieHoM cTaHoBasATh 0,4°C, a B BUMaIKy
(oproBaHOro MOMiETHIICHA HATPiBaHHS BiOynocs edekTuBHime B 3 pasu i ckiano 1,5°C.

[Moganmpmuii  eram eKcepuUMEHTY BigOyBaBCsl B TIOMIYKY MOXKJIIMBOCTI  IiJIBHINCHHS
e)eKTUBHOCTI KOJICKTOpA 32 paXyHOK BUKOPHCTaHHS 3eMHOI pajiallii B JT0JaTOK 0 COHSIYHOI eHeprii.
ExciepuMeHTanbHUM NUISIXOM Ha J1a00OpaTOpHiM yCTaHOBII BCTAHOBIIEHO €(EKTUBHICTH I[HOTO
METOJy, Pe3y/IbTaTH CKJIaNH HarpiBaHHs Temriepatypu Ha 5,8°C, Takox 30UTBIIMBCS Yac 30epiraHHs
Teria Boolo, ska ckiana onu3bko 480 xB. J1o60Ba MPOMYKTUBHICTh KOJIEKTOPA CKIIaJla€ MPHOIN3HO
80 — 100 nitpiB rapsoi Boau 3 TeMepaTypHuM mokasuukoM 45-50 °C 3 oxHOro M2 poGoUoi oBepXHi
COHSIYHOT'O KOJIEKTOpA.

BucHOBKH 110710 epeKTHBHOCTI KOHCTPYKIIi1 JUIS TIEPETBOPEHHS COHSIYHOI €Heprii Ta 3eMHOi
CHEpril TakoX MIATBEPIMIIM EKCIICPUMEHTANbHI JOCHTIDKCHHS, sKi OyJlid NpoBeneHI Ha MoJeni
COHSYHOI'O KOJIGKTOpa, a B SAKOCTI JpKepena 3eMHOI pajialii BHCTymajga Oe3lnocepelHbO 3eMHa
MOBEPXHsI BKpUTA ac(aIbTHUM MOKPUTTAM. Pe3ynbTaTH IIbOTO €KCIIEPUMEHTY JOBEIH e(pEeKTHBHICTh
METOJy TMOEIHAHHSA BU/IB CHEPrii, KUIbKICHHH MOKa3HMK — e()eKTHBHICTh 30iNbLIMIacs B 3 pasu.
[NoTeHmifHI MOXIIMBOCTI BUKOPUCTAHHS aJIbTEPHATUBHUX JDPKEpPEN JOCHTHh BHCOKHMA 1 HaWTONOBHINIE
Oesneunuit A noBkiLis. Lle nae 3mory cTBepIKyBaTH, 10 MOYKHA 3a0€3MIEUUTH SKOHOMIIO TaJIMBHO-
CHEePreTUYHHX PECYPCiB.
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Ukraine has significant potential in geothermal energy, which is estimated at more than 60 million tons
conditional fud per year. To develop this direction of renewable energy, state support and targeted financing
are needed.

VxpaiHa, sik wieH eBporelicbkkoro Eneprernunoro criBroBaprctsa 3 01.02.2011 p. B3su1a Ha cebe
3000B’ sI3aHHST IOTPUMYBaTHCS YMOB JloroBopy mpo cTBOpeHHsT EHepreTHdHOro CriBTOBapuCTBa. 3TiTHO
JloroBopy Bcl BENMKI CHAJTIOBAIbHI YCTAHOBKM HOMIHAIBHOKO TEIJIOBOKO MOTYXHICTIO He MeHie 50 MBT
noBunHi micns 31.12.2017 p. BimmoBizatn Bumoram [upektuBu 2001/80/EC npo OOMEKEHHS BUKHIB
JSIKKMX 3a0py/IHIOIOUYMX PEUOBHH B TIOBITPS. [|1st ToTprMaHHS BUMOT I1i€l JIUpeKTHBY Ha BYrUIbHHX KOTJIaX
TEC Ykpainu ciifi 3MEHIIUTH KOHIeHTpallito mny B 15 — 65 pasis, miokenay cipku — B 12 — 36 pazis,
okcuiB azory — 3 — 9 pasis. Lle HeoOXimHO 3po0uTH Ha Maibke 90 BYriIbHHMX €HEProOIOKax 3arajibHOM
EIIEKTPUYHOIO TOTYKHICTIO Onmi3bko 20 tc. MBT. [lnst icHYrOUMX ra3oMa3yTHHX KOTJB KOHIIEHTPAIIiS
OKCHJIIB 30Ty 3TiJJHO BUMOT JIMPEKTHBY MPH CHAIIOBAHHI PIIKOro Ta Ta30MoaiOHOro MajmBa OUTBII, HDK
BJIBI4i HIDKYE 32 (pakTiuHi 3HaYeHHs. TOMY PO3BHTOK Ta IIMPOKE BUKOPHUCTAHHS BiJHOBITIOBAILHUX JDKEPEIT
eHeprii € HalOUIBII JOIUIGHUM, SK 3 TOYKH 30py €KOJIOrii, Tak i 3 30py 3MEHINCHHS BHKOPUCTAHHS
BUKOITHOT'O BYTJICBMICHOT'O TIAJTHBA.

leoTepMasibHa €HEpreTHKAa € CaMOCTIMHMM  PI3HOBHJIOM  BiJHOBJIIOBAHOI ~CHEPreTHKH, IO
BUKOPHCTOBYE y SKOCTI pecypcy TeIUIoTy Hajap 3eMii Ui OfepKaHHS EIEKTPHYHOI eHEeprii Ta TEIUIoTH.
OCHOBHOIO TIEPEBArOl0 I'eOTEPMANIbHOI CHEPrii € EKOJIOriYHa YHCTOTA, BiIHOBIIIOBAHICTH, MOYKIIMBICTH
CTAJIOr0 TPOTHO3YBAHHS 3araciB, HE3AJICKHICTh BII KIIMATHYHUX 1 CE30HHUX 3MiH, CTaOUIBHICTBH 1
KepoBaHiCTh. [ eoTepMaibHI pecypcH MOXYTh PO3IIISIIATHACS SK JDKepena EHeprii, ski He TUIbKU He
noTpeOYIOTH 30BHIIIHBOI MTITPAMKH, aJIe i caMi MOXKYTh BUKOHYBaTH (DYHKIIil peryTiOBaHHs HaBAHTAKEHb,
JIOTTOBHIOIOUH TPaIMIIiiHI 6a30Bi MOTY>KHOCTI 1 1HIII BITHOBITIOBAJIBHI JPKEpEIia eHeprii.

JInst OTpUMaHHS €IEKTPUKH TeoTepMalibHy €HEprilo BUKOPUCTOBYIOTh y 24 kpaiHax cBity. CymapHa
MOTYXKHICTh BCIX Te0TepMalIbHUX erekTpocTaniiii y 2018 porii gocsrae Outbin Hix 21 ['Br, 3rigHo paHmx
Mixnapomaoro I'eorepmanbroro arenrcrsa (IGA). Jlns BHPOOHHMIITBA TEIJIOTH TeOTEPMAIbHY E€HEpPIifo
BHUKOPHCTOBYIOTh Y 82 KpaiHax cBiTy. BcTaHOBIIEHa TOTYKHICTD TEIUIOTEHEPYIOUHX YCTAHOBOK CTAHOBHTH
70 I'Br, mpy Ib0My 3aMIillieHHS BUKOPHCTAHHS HPHPOIHBOrO rady Ha PiK CTAHOBHTH 25,57 Mupa. M°, a
ckopoueHns BukuiB CO;, 1o armocdepu csrae 148 mimH. T.

VYkpaiHa Mae 3Ha4HI pecCypcH T€OTEePMAITBHOI €HEpTii, SIKi 32 TEIIOBUM EKBIBAJICHTOM IIEPEBHIIYIOTH
3amacy TPaJMIIIHHOrO BHKOITHOTO BYIJIEBMICHOTO NaivBa. [lOTEHIAN TeOTEpPMANBHUX POJOBHIN i
00OBOHEHHMX Ta30BUX Ta HA()TOBHMX POJIOBHII CKJagae Outbin HK 60 MIH. T.y.I. Ha piK, IO BiANOBiIaE
exBiBanenTy 49 Mpa. M pUpoOIHBOro Tasy. Ha GimbimocTi Tepuropii YipaiHu iCHYIOTh YMOBH, SIKi MOXKHA
0XapaKTePU3yBaTH SK ITEPCIICKTUBHI JU1sl BAKOPUCTAHHS NIMOMHHOI TEIIOTH 3eMITI.

Mu 3i crnemianictamu inctutyty BE HAH Vipainn po3pobuu ta Briposammm B APK i 3akaprarri
reoTepMatbHi YCTAHOBKH, SIKi TOKA3aJIi BUCOKY epEeKTHUBHICTD iX BUKOPUCTaHHS. B TerepimHii yac nomioHi
MPOCKTH CIIUIBHO 3 KHTAMChKOIO CTOPOHOK PO3POOJISIOTHCS IS BIPOBAPKEHHS B IHIIMX MICIISX
3akaprarrs.

BpaxoByroun cydacHHi KpU30BHI CTaH TPaJMIIIHOI eHEPreTHKHY, a TAKOXK TOTEHINIMHY MOXJIMBICTh
CTBOPEHHSI E€KOJIOTYHO YMCTOl 1 Oe3nmevHOl eHepreTWKH Ha 0a3i BUKOPUCTAHHS TEIUIOTH 3eMHHX Hajp,
JIOLTHHO 3HAYHO PO3MIMPUTH OOCSTH HAYKOBO-JIOCTIHUX Ta JOCHITHO-KOHCTPYKTOPCHKUX POOIT B IIiH
ramysi i BWIUTHTH X Y Jep>kaBHY HAYKOBO-TEXHIUHY TIPOTPaMy 3 IUTLOBUM (hiHAHCYBAHHSM.
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The article shows electric energy, which is produced from primary resources in Ukraine.

PiBeHb PO3BUTKY €HEPrETHYHOTO CEKTOpa OyAb-sAKOI KpaiHW Mae BU3HAYAIBHUI BIUIMB HA CTaH
il EKOHOMIKHM, TEMIIM CGKOHOMIYHOIO 3pPOCTaHHS, CTaH HABKOJHMIIHBOTO CEPEAOBHUINA, BHUPIIICHHS
po0JieM collianbHOI chepu Ta piBEHb KUTTS JIOACH.

YponoBx THUCSAYOINITH OCHOBHHUMH BHUIAMH €HEPTii, [0 BUKOPHCTOBYBAIUCS JIIOAUHONO, OYIH
XIMIYHa €Heprisi JepeBWHU, TOTEHIlIifHAa €Heprii BOAM Ha TpeOisix, KiHETHYHA EHepris BiTpY,
npomenucra eneprist Conmst. 3 modatky XIX cT. y mepioj MBUAKOTO PO3BUTKY TEXHIKH, OCHOBHHUMH
JDKEpeNaMy eHeprii cTaiy MPUPOJIHI KONAIWHY — BYTUUIs, HadTa, IPUPOTHHNA Ta3 Ta eHEepris BETHKHX
PIYOK, SIKI HUHI BITHOCSATH O TPaAMLIMHUX Jukepen eHeprii. KpiM Toro, mo TpamuiiiHUX pKepes
SHeprii BIIHOCATH eHeprito aToMa. Y Tabnuill 1 momaHo eJIeKTpUYHY eHepriro B YKpaiHi, BUPOOJIeHY 3
TaKUX MepBUHHUX pecypcis (2016p.).

Tabnuys 1
EnexTpuuHa eHeprisi, BUpo0jeHa 3 TAKMX NEPBUHHUX pecypciB
. Yacrka B o0csirax YacTka y BapTOCTI
IMepBHHHI eHEPTOHOCIT .
BUpOOHUITBA, %0 eNIeKTpUYHOi eHeprii, %
AtomHi enekrpoctantii (AEC) 53.74 29.32
I'enepyroui KOMIIaHi1 TEIIOBUX 31.78 45.96
enektpoctantiii (K TEC)
Tiapoenexrpocraniii ('EC), kpimM Manux 6.21 5.23
Temnoenexrporentpans (TELL) 7.01 12.51
AJbTepHATHBHI JKepesa eHepril
Iiapoenexrpocranmii (Mai) 0.13 0.56
Bitpogi enekrpocraniiii (BEC) 0.66 254
CoHsTYHA eHepris 0.35 3.38
biomaca 0.06 0.24
[Hom 0.06 0.26
Bceporo 100.0 100.0

3 Tabauiii BHIHO, WO 3HAYHY YACTKy enekTpoeHeprii Bupobmsitore TEC (31.78%), mio
MPU3BOIUTH JI0 TOT'O, II0 B aTMOC(EPy BUKHAAETHCS BEIMKA KUIBKICTh IIKIUIMBUX PEYOBHH. 3HAYHA
qacTka eHeprii BupoOmserbcst AEC  (53.74%). YacTka enekTpudHOi eHeprii, BUpoOJcHa 3
aNbTEPHATUBHUX JKEpeN eHeprii cTaHOBUTh MeHe 2%0.

VYkpaiHchbKi BYeHI BKa3yIOTh Ha Te, IO Hallla KpaiHa, sk i 6arato iHIKUX KpaiH, MOTEPIaTUMYTh
BiJl 3MiH KIiMaTy. YKpaiHi 3arpoXKylOTh aHOMallbHI TeMIepaTypHi yMOBH, IEPETBOPEHHS CTEMiB
MIBICHHOI0 pErioHy Ha IyCTeli, HecTaya MHUTHOI BOOW Yy MIBASHHHMX 1 cximHux oOmactax. Came
CKOHOMIYHi, EKOJOTiYHI Ta coIiajbHI HACHIIKA 3MYIIYIOTh YpsSAH KpaiH BIPOBAaJDKYBaTH HOBY
€KOJIOTTYHY TIOJIITUKY, B TOMY YHCIIi TIONITHKY 3HUKCHHS BUKHJIIB TADHUKOBHUX Ta3iB.

BupoOHUIITBO eHeprii 3 BIJHOBHUX JDKEPEN, BpaXoBylOUH 0ioMacy, THHAMIYHO PO3BHUBAETHCS B
OinbmocTi €Bponeiicbkux kpain. Huai BJAE nmokpuBaioTs 7% eHeprocnoXXuBaHHs KpaiH €Bpocoio3y,
B TOMY 4ucIi 6iomaca — 4, TOOTO OIbIIE TOIOBUHH.

[Ipobnema BUKOpHCTaHHS BITHOBHUX JKEPEIN EHEPTii € CTPATEriYHOI0 JUTS PO3BUTKY €KOHOMIKH
YkpaiHu B IUJIOMYy Ta arpolnpOMMCIOBOTO KOMIUICKCY, IIO 3yMOBJCHO TaKUMU 00 €KTUBHUMH
YHHHUKAMH. TapaHTYBaHHIM EHEPreTHYHOI Oe3leKy Jep)KaBu Ta 3MEHIICHHSM 11 3aJIeXHOCTi Bif
IMITOPTY €HEpProHOCIIB; PO3BUTKOM i CTaOUIBLHICTIO (PYHKI[IOHYBAHHS arponpoOMHUCIOBOTO KOMILIEKCY
KpaiHu; CTBOPEHHSM HOBHMX POOOYMX MICIb 1 30UIBIIICHHSIM HAIXOMKEHB 10 OIO/DKETIB; MOKPAIICHHIM
eKOJIOT1YHOI cHUTyalii. 3a HUHINHIX YMOB y JepXaB HEMae albTepHATHBU YCHIIIHIA peanizamii
MporpaMu BUPOOHHUIITBA O10JIOTTYHMX BUIIB ITaJIKBa.
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A.OPERACZ, T. KOTOWSKI, P. BUGAJSK| (POLAND, KRAK OW)
THE EFFECTIVE HYDROPOWER POTENTIAL OF THE MSZANKA RIVER IN
SOUTH POLAND —THE COURSE OF ESTIMATION

University of Agriculture in Krakow
Al. Mickiewicza 21, 31-120 Krakow, Poland; a.operacz@urk.edu.pl

The resources of power engineering raw materials are limited. The energy generating in
conventional power plants is connected with emission of many pollutants to the environment. For
these reasons, the technologies based on renewable sources are currently strongly promoted.
Producing energy from these kind of sources brings no pollutants so is usually called “clean or green
energy”. Energy of water, or to be more precise energy of rivers, is one of the types of renewable
sources that are being developed from many centuries in many countries on the Earth.

The aim of the paper was to calculate the actual (called “effective’) hydropower potential based
on the identification of real possibilities of small hydro power plants realization. The term “effective
potential” was proposed in previous articles with explanation of the sense and course of action. The
guantitative assessment of the hydropower potential is most often restricted to present value of
theoretical, technical and economic potential. In practice there is a lot of procedural regulations that
could block erection of a hydropower plant, even in the conditions when its execution would be
possible technically and economically. Execution only of these installations is especially important
within sustainable development idea. The “effective potential” allows estimation of production of
energy from the given river with the method closest to the real possibilities of execution of new
hydropower plants. Authors believe that the term could be in common use.

As an exampleriver Mszanka in South Poland was chosen. The course of estimation was shown
in Polish conditions of law, procedures and environmental barriers. The comparison of estimated
values of effective potential was done with theoretical and technical potential. The paper shows basic
information on the Mszanka River in accordance to hydropower possibility and characteristic of the
flows. Stationary observations of water level and flows on the Mszanka river are conducted by the
Institute of Meteorology and Water Management — National Research Institute. There is an one
measurement gauge post operating within the national surface observation network along the Mszanka
river. The paper consists of a computational part containing calculations of theoretical potential,
technical potential and “ effective’” potential. The location of potential new small hydropower plants
was proposed in places of possible energy use and was checked for possible limitations in Poland
conditions. Finally, the results of calculations were compared. The results of the analysis shows that
only about few percent of the theoretical potential could be realize in the real conditions of existing
law and environmental limitations.

The Mszanka river in southern Poland has been selected as the example, but the course of the
analysis seems to be universal for investments in other countries where procedures may be differ
significantly. The resulting “effective potential” provides the actual view on the hydropower
generation capacity of the analysed river.
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CEMIHAP 3

IHHOBALIIHI IPUPOJJOOXOPOHHI TEXHOJIOTII.
TEXHOJIOT'Ti NIIBUIIEHHS] EOEKTUBHOCTI
BUKOPUCTAHHSI MATEPIAJIB, BOJM TA EHEPTII
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s, B. BOLSHANINA, V. O. SERDIUK,
V. IVCHENK O (UK RAINE, SUMY)
MEMBRANE REGENERATION OF GALVANIC SOLUTIONS

'sumy Sate University,
2, Rymsky-Korsakov Str., Sumy 40007, Ukraine, info@chem.sumdu.edu.ua
2Sumy National Agrarian University,
160, H.Kondratiev Str., Sumy 40021, ivchenkovd@gmail.com

We have investigated the processes of purification galvanic chromium-containing solution using an
eectrochemical module of the MEX«k with cation-exchange membrane "Relax CM-PES' from cadmium and
zZincions. Theinfluence of the characteristics of the dectrolysis process and the dectrolyte compasition on the
regeneration efficiency were analyzed. It is shown that the current density, temperature and composition of
the dectrolyte exert a significant influence on the process.

Sources of contamination with hexavaent chromium compounds are often spent concentrated
solutions of process baths of gavanic production. The examples can be passivating and fining bath solutions
containing up to 100-200 g/ | of hexavalent chromium compounds. As aresult of the operation of such baths,
heavy metal ions, such as zinc, cadmium, ec., accumulate in ther baths. That leads to instability in bath
operation and declining quality of coating. Such waste solutions must be discharged into the sedimentation
tanks. The volley character of emptying doesn't adlow treatment facilities to neutralize toxic wastes
compledy that causes the risk of environmental pollution. The development and implementation of
membrane-type dectrochemical devices with the simultaneous return of the valuable components into
production (in the form of commercial products and secondary raw materials) has been the only radical
solution to the emerging problem so far. In this case, dectrolysis with ion-exchange membranes is the most
perspective treatment for such runoff.

In order to study the effect of differnt parameters on chromic solutions regeneretion, the two-chamber
dectrolyser — MEXk (dectrochemical cationic module) was produced inclusive of anode and cathode
chambers, separated by a cation-exchange membrane. The anode materid is lead (C2 grade), the cathode
meaterial is titanium. In order to simulate the bath operating conditions, cation-containing compounds of the
respective metals Zr#*, Co™* and Cr**. were added to anodic solution. The content of the added ionsin anodic
solution (anolyte) complied with the concentration of 2.5 g/ | for each ion. Electrolysis was carried out at
current density of 0.3+3 A / dm? and 3+9 V voltage Throughout the process, the catholyte pH was being
monitored.

The study of eectrochemical characteristics of eectrodialysis for chromic solutions with
employment of a cation-exchange membrane modul e showed that the cathodic process is supported by
both metallic ions that migrate through a membrane to the catholyte and are deposited on the cathode,
and hydrogen ions contained in the cathode liquor. While studying the chemical reactions of the
ongoing el ectrode reactions, we can assume the resulting products.

Zn*'+ 2e=Zn; (1)
Cd**+ 2e= Cd, 2)
2H3C)Jr +2e= H2+ 2Hzo, (3)
2Hzo +2e= Ho+ ZOH_, (4)

The cathodic reactions introduced by the reaction equations (3-4) compete with one another,
creating overvoltage to metal depasition. Voltampere characteristics of cathode and anode process
indicate a significant overvoltage occurring on the cathode both in the presence of impurity metals
salts (cadmium and zinc) in the anolyte, and without them. The cathode potential is also affected by
the temperature. With the increasing temperature, the cathode polarization decreases, that contributes
to more efficient metal deposition. By the method of electron microscopy with X-ray microanalysis, it
was determined that cathodic deposits contained cadmium and zinc atoms found in the anolyte in the
form of impurities contaminating the chromating solution. The cathode metal reduction depends on the
medium acidity. In the course of the research, the pH interval was assigned at which the process of
electrolysis is the most intensive. It corresponds to the values of 1.5-1.6. With the further pH increase,
the electrolyte conductivity decreases due to the formation of insoluble hydroxides in catholyte.
Besides, it should be noticed, that metal deposition is complicated by a parallel cathodic reaction —
hydrogen release. To reduce the concentration polarization that occurs close to the surface of the
cation-exchange membrane, it is necessary to think over the conditions of hydrodynamic process.
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0. ®. CHEXKXKIH, P. O. LIAITAP, H. M. COPOKOBA,
0.B.IT'VCAPOBA, H. O. TABI’)KA (YKPAIHA, KHIB)
EHEPIOE®EKTUBHICTDb CYIIIHHSA TEPMOJIABIJIBHUX MATEPIAJIIB

Inemumym mexuiunoi mennoghizsuxu HAH Yxpainu
03164, syn. bynraxoscvkoeo, 2, Kuis, Yrkpaina, r.sh@ukr.net

The analysis of energy expenses was carried out at drying processes in different branches of Ukraine
industries. The processes of heat and mass exchange are crucial for drying. Ther intensity determines the
efficiency of drying process as wdl as use of the material and energy resources. The methods of energy
effectiveness increase of drying units are developed. A ways of drying process intensification of different
meaterials are set on the basis of heat-mass exchange theory.

[pomucrnoBi BUpOOHMITBA B TEXHOJOTIYHHMX MpoIecax SKUX 3IIHCHIOEThCS CYIIHHS, XapakKTe-
PHU3YETHCS BUCOKOIO CHEPTrOEMHICTIO 1 HM3BKUM K.K.J., SIKI BU3HAYAIOThCS caMe UM TiporiecoM. B VkpaiHi,
TepiI 3a Bce, e MANPHEMCTBA 3 BUPOOHMIITBA OY/IBEIBbHIX MaTepiaiiB; MaMBHO i JepeBorepepoOHHit
CEKTOp, arpornpoMHUCIOBUN KOMIUIeKC. CyTTEBOIO CKJIAJOBOKO ©(PEKTHMBHOCTI 3HEBOIHECHHS POCIUHHHX
MarepialiB mpu nepepoOili BUCTYIIAE SKICTh CYIICHOrO IPOIYKTY, HOro Oe3MevHICTb.

AHaJIi3 IOKa3ye, 0 eHeproe)eKTHBHICTH MPOIIECIB CYIIIHHS 3aJICKUTH BiJl CITIBBIHOIIEHHS KOPHCHO
BHUKOPHCTOBYBAHOI TEIUIOTH, IO HJie Ha BUTIAPOBYBAHHS BOJIOTH 13 MaTepialy i TEIUIOTH, 1110 BTPAYA€ETHCS 3
BINIPAIlbOBAaHUM TEIIJIOHOCIEM, BIJXOIUTh B HABKOJMIIHE CEPEIOBHIIC UEpPEe3 MOBEPXHIO CYIIMIBHOIO
00aIHaHHS, BUTPAYAETHCSI HA HATPIBAHHS MaTepiany 1 BOJOrH. BenndnHa Takoro CIiBBiAHOIICHHS IS
OLTBIIIOCTI CYNIMITBHUX TporieciB cTaHoBUTH 40:60 %.

VY mpoiiecax CyIliHHS BH3HAYAJBHUMHU € TMPOIIECH TEIIO-1 MacOOOMIHY, Bill TXHBOI IHTEHCHBHOCTI
3aJIKUTh ePEKTUBHICT CYIIIHHS 1 eKOHOMIYHICTh BUKOPHCTAHHS MATEPIAIBHIX 1 EHEPreTUIHNUX PEeCcypCiB.
Tak, 30UTbIICHHS TEMIIEPaTypH, SK OAHOro i3 (akTopiB iHTeHCH(iKaIi mporecy B 2 pasu, CIpUSE
3POCTaHHIO KOHCTaHTH INBUIKOCTI XIMIUHOI peakilii B cepenuboMy Ha 10 mopsiakiB, B TOH jke Hac,
koedirienTy qudysii i TeMnepaTypoIpoBiTHOCTI ¥ cepenHboMy B 5 Ta 3,5 pasu BimnosigHo. besymoBHO, 3
TOYKH 30py TEXHIKH CYIIiHHS, MiJBHIIEHHS TEMIIEpaTypy CYIIMJILHOTO areHTa Iie JIEBUI BaXKilb, ae, 3
OIJISITY Ha TEPMOJIaOUIbHICTD 00’ €KTIB IOCIIDKEHHS, TaKe MiJBUIIICHHS JTIMITOBaHO.

IcHye HM3Ka 3acOOIB MiMBUINEHHSA €(PEKTUBHOCTI CYILIIHHS, SKi 3aJIeKaTh Bifl BUIY CUPOBHHH, il
XIMIYHOTO CKJIaJly, TEIIO(i3NUHMX XapaKTEepHCTUK, OyJIO0BH MApeHXIMHHX TKaHHH, ToIO. [Ipu cymiiHHI
TepMONAOUTHbHIX MaTepialliB Mmopsy i3 iXHIM 3HEBOJHIOBAHHSAM BiNOYBAalOTHCS PIi3HI IEpeT-BOPCHHS
CKIIaJIOBUX IHTPEMIEHTIB, y T.4. 1 HeratuBHi. Jlms 30epekeHHS TPHPOIHUX BIACTHBOCTEH CHPOBHUHH
HEOOXITHHUI PETEIbHUM MIIXi/ 10 BU3HAYCHHS CIIOCO0Y 3HEBOIHEHHS 1 BCTAHOBJICHHS TEIUIOBUX PEKUMIB 3
ypaxyBaHHS TPaHHYHO-IOMYCTHMOI TEMIIEpaTypd KOHKPETHOTO 3HEBOJHIOBAJIBHOTO MaTepiary Ta
CTBOpEHHSI Ha iXHiil OCHOBI eHEpProe)eKTUBHOTO CYIIIIEHOrO 0018 IHAHHSI.

PesynbTaTtaMul eKCriepuMEHTABHUX JOCTIIKEHb BCTAHOBJICHO, 1110 CYIIIHHS, SIK TEXHOJIOTIUHMI €Tall,
3aJIEKUATH BiJ MIATOTOBKA MaTepialy 3 BHUKOPHCTAHHSIM METOJIB TEPMIYHOTO, MeXaHIYHOro i (i3uko-
XiMIYHOTO BIUIMBY. TiIpo- 1 MapoTepmiuHa o0OpoOKa, TpaHyIIOBaHHS, PO3MYIIEHHS, JWCIep-TYBaHHS,
30UIBIIEHHS TOBEPXHI BUITAPOBYBaHHS, 00pOOKa IMOBEPXHEBO—AKTHBHUMHI peuoBHHaMHU i iH. KoMOiHaliero
HABEICHUX MPUIOMIB JIOCATAEThCS MIIBUIIICHHS e(DEKTHBHOCTI IPOIECY Ta CKOPOUYEHHS HOro TPUBAIOCTI 10
20 %. OgHOYACHO 3 MIATOTOBKOIO MaTepiany, K (akTop MiJBHIICHHS eEeKTHBHOCTI MPOIIECy, BUCTYIAE
iHTeHCcH(DiKallis 6e3MocepeHBO CaMOro MPOLIECY 3HEBOIHEHHS.

Jns  onTuMizailii TPOIECIB  CYIIIHHSA POCIHMHHHMX TEPMONAOUILHMX MarepialiB  po3po0IIeHO
MaTteMaTiHdHy MOJENTb 1 YHCEIbHHH METO pO3paxyHKy JWHAMIKM TEIUIOMAcOlepeHocy 1 (ha3oBHX
TIEPETBOPEHb 3 YpaxyBaHHIM 3MiHU TEMITEPATYPH TETUIOHOCIS TI0 JOBKHHI KAHATY CYIIAPKH.

V3aranpHeHHsI 3aKOHOMIpPHOCTEH TEIIo- 1 MacooOMiHY TIiJ] Yac CYIIHHS TTOKa3ye, M0 iHTeHCH(iKarlist
IpoLiecy 3a0e3MeUyeThCs: CYIIIHHAM B PEXHMMax 0araToCTaIiiHOTO METOIY 3HCBOMHEHHS; CYIIIHHIM
KOHJICHCAI[IHHUM CIIOCOOOM 3 BHKOPHCTAHHSM TEIUIOBOTO HACOCA, CYIIHHIM B PEXHMi KOHBEKTHBHO-
KOHJICHCAIIHHOTO 3HEBOJIHEHHST, ToetHaHHAM K Ta KoHzaeHcaIiiHoro cyliHHs. BHKoprCcTaHHS HaBeIGHNX
METO/IIB JIa€ 3MOTY 3a0IauTH TeruioBi Butpaty Bix 10 no 25 %.

KpiMm Toro, B Hammx po3poOKaXx BHUKOPHUCTaHI HE MEHII Baromi 3acoOMW, IO ITiIBHIIYIOTH
eHeproe()eKTHBHICTh TIPOIIeCY 3HEBOMHEHHS Ta pOOOTY CYNIMIIBHOrO OOMaJHAHHS, TaKi SIK YTHIII3aIlis
TETUIOTH BIIPAIbOBAHOTO CYHIMJILHOTO areHTy 1 TEIUIOTH, 10 30epiracThcs y BUCYIICHOMY Matepiai,
PELMPKYJIALIS CYIIMIEHOTO areHTa, BUKOPHCTAHHS HeTPaINIIIHHIX JDKEPEIT CHEpTil.
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M. I. 3IHYEHKO, M. A. HEWTJIIH (YKPATHA, XAPKIB)
BUBIP AJICOPBEHTY UISA OYUCTKHU CKUJHUX I'A3IB
COJ0OBOI'O BUPOBHUITBA BIJI CIPKOBOJIHIO

Hayionanonuu mexuiunuu yHisepcumem «XapKi6CoKuil NOJIMEXHIYHUU IHCIUMYm»
61002, 6yz. Kupnuuosa, 2, Xapxie, Ykpaina;, mazinchen999@gmail.com

The comparison of adsorbents, which alow purification of waste gases of soda ash production from
hydrogen sulfide, was made. The following adsorbents were investigated: zedlite CaA, dlica gd of the
KSMG and ShSMG grades, as wdl as activated charcoal of grades AR-B. The comparison was made on the
time of the protective action. The best result is obtained with the application of activated carbon. The zeolite
and silica gd of the SHSMG brand is approximatdy the same, but 2.5 times worse than that of activated
carbon. The protective action time of the zeolite of the KSM G brand is 5 times smaller than that of codl.

3aBojH, 10 BUPOOJISIFOTH KaJIBI[MHOBAHY COAY aMiadHUM CIIOCOOOM, CKHAAIOTh BITHOCHO HEBEJIHKI
00CsTH IIKIUIMBHX Ta3iB, Cepell SIKMX OCOOIMBY HEOE3IEKY CTAHOBJIITH OKCHI| BYIJICIIO 1 CIPKOBOJICHb.
BasioBi KimBKOCTI IMX KOMITOHEHTa HEBENHWKi, aie uepe3 pO3TAllyBaHHsS COJOBHX 3aBOJIB B peErioHax,
MEPECHYCHHUX XIMIYHUMH IMIAMPUEMCTBAMH 1 3HAYHOMY (POHOBOMY 3a0pyIHEHHIO, KOHIICHTpALIil, 30KpeMa,
CIPKOBOJIHIO Y CEIMTEOHIM 30HI 1 HA MEKaX CaHITapHHUX 30H 3aBOJIIB BUSBIISIOTHCS BUIIMMU 3a HOpMu [JIK.
Po3paxyHKrd HOpMATHBIB TPaHUYHO JOMYCTUMMX BUKHIIB IOKA3yIOTh, 10 KOHIICHTPAIlisl CIPKOBOJHIO B
ra3oBUX BUKHIaX ToBMHHAa Oytu 3HmkeHa 31 150 — 500 go 50 — 80 v, Y pasi HeoOXiTHOCTI
KaTAJITHYHOrO JOMAICHHS OKCUJIY BYIJICIFO KOHIICHTpallis H,S moBuMHHA OyTH Il HM)KYE — MEHII HDK
0,2 mr/M® Sk moKasye aHami3 JNTEpaTypHHX JDKEPET, I HACTUIBKM TOHKOI OYHCTKH MOXKE OYTH
PEKOMEHIOBaHHI METOT aJICOPOIIii.

VY sikocTi asicopOeHTIB JUisl BJIOBIIOBAHHS CIPKOBOIHIO BHKOPHUCTOBYETHCS IIY’KE IIHUPOKHUH CITEKTD
aJIcopOeHTIB, cepell SKUX HaBITh TaKi €K30THYHI SIK MOJIOTI ITOKPHIIIKH, ajie YacTillle y JITepaTypi MOXHa
3YCTPITH JOCIIHKEHHS, 10 CTOCYIOThCSI aKTUBOBAHOT'O BYTULIS, IICOMITIB Ta CHITIKAreII0 3 aKTUBYFOUMMH
MOKPUTTAMHU 200 O€3 HUX.

3 METOI0 OTPUMAaHHS JAHUX JJIs NPOSKTYBaHHS aJCOPOIIiHOI yCTaHOBKK Oyiia BUKOHaHA poOoTa 3
MOPIBHSHHS PI3HUX BIHOCHO [ICIIEBMX Ta IOIIMPEHHX aJaCOPOCHTIB, IO JI03BOJSIIOTH 3IIMCHIOBATH
OYMILICHHS T'a3iB COJJOBOIO BUPOOHUIITBA BiJl CIPKOBOIHIO. Y SIKOCTI TaKHMX JIOCIIKYBAIMCS: IIEOJIT MapKu
Ca A, cunikareni Mapok KCMI ta ILICMI', a Takok akTnBOBaHe BYriuis mapku AP-B.

JlocikeHHsT BAKOHYBAJIM MPH KiMHaTHIH Temmepatypi (23 °C) 3 BAKOPHCTaHHSM IITYYHOI ra30BOi
CYMIllli, 1ICHTMYHOI 332 KOHIICHTPAIII€}0 KOMITOHCHTIB CKJIaJy rasiB, II0 CKUJAIOTHCS 3 KOJIOH COIOBHX
3aBogiB (6% 06. O, u 90 mr/m® H,S). T'a3 nomaBami B cKistHmin peaktop iamerpoM 20 MM i BHCOTOIO
250 mm. Bucora mapy B HOMY y jdociimax 3 ycima aicopOeHtamm Oynma 8 cm. LlIBuakicts rasy, y
PO3paxyHKy Ha IOBHHMIA Tiepepi3 peakropy craHomia 0,05 m/c. TTopiBHAHHS aacOpOEHTIB MPOBOIMIOCS ITO
Yacy BijJl Hauaja Iojadi ra3y J0 TOSBH CIPKOBOIHIO Ha BHUXOI 3 TOTIHHAYA (Y4ac 3aXMCHOI fii). Y SKOCTi
IHUKaTopa HasBHOCTI H,S BUKOPHCTOBYBAM CMYKKY Tariepy MPOCOYEHY JBOMPOLEHTHUM PO3YUHOM
areraTy CBHHIIIO, sIKa OYMHAE TEMHITH Y MPUCYTHOCTI CITIIIB [ILOTO Tazy.

B Ta6i1. HaBeneHO pe3yabTaTH BUKOHAHMX JOCIIIIB.
Sx BUIHO 3 HEl HaWKpammid pe3ynbTaT 3 3aXUCHOI il
OTPpUMAaHHH MPH 3aCTOCYBaHHI aKTHBOBAHOTO BYTULISA. Y
neodity Ta cwiikaremo wMapku LICMIT  pesynbTat

Tabnuys 1
PesynbTaTtu gocaigkeHHs yacy
3aXMCHOI aii

Mapxka Yac 3axucHoi gii, XB. npuOIM3HO OJHAKOBHM, OXHAK B 2,5 pasu ripmmii 3a
ancopbenta | Cepenniit CKB* TaKUH y aKTHBOBAHOT'O BYTLILIS.

Ca A 40 23 OTpuMaHi JaHi 103BOJIMJIM OI[IHUTH KIIbKICTh Ta

LICMI 48 2,8 00’em ajacopOepiB, Macy pa30BOTO 3aBaHTAKCHHS

KCMI 20 16 azcopOepiB Ta BUTpATy ajcOpOCHTIB 3 ypaxXyBaHHIM

AP-B 105 4.7 Tiei 0o0CTaBMHHM, MO, SK BIIOMO, KIJIBKICTh IHKIIIB
. * CKB - cepemmpoksazpatiiHe afcopOIlis — pereHepaiis, 3a3Buyiail, He MEPEBUIYIOTh
B1AXWUJICHHS

3-5. Wi pesynpratm BuUKOpUcCTaHi TpodinbHOIO
OpraHi3alliel0 y TMpPOEKTI CHUCTEMH OYMCTKH CKHIHUX Ta3iB COJAOBOTO BHUPOOHMIITBA BiJ
CIPKOBOJHIO Ta OKCHJY BYTJICIIO.
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€. 10. YEPHMIIIL JIJ. I1 JIAIYK (YKPATHA, CYMH)
3ACTOCYBAHHA ITPOLECIB BIOKATAJII3Y B TEXHOJIOT'TYHUX
CUCTEMAX 3AXUCTY HABKOJIMIIHBOT'O CEPEJOBUILIIA

Cymcokuii OeparcagHutl yHigepcumem
40007, syn. Pumcvroeo-Kopcakosa, 2, Cymu, Yrpaina; e.chernish@ssu.edu.ua

The use of biochemical technological methods, such as the immobilization of microorganisms
in environmental measures, can neutralize various contaminants and transform the pollutants through
metabolic networks into safe forms for the environment. Microorganisms are able to leach heavy
metals such as iron, magnesium, zinc, copper, molybdenum, to convert gaseous toxic compounds,
different kinds of fuel stoke, oil pollution to life-safety substances. Ecologically safe directions of
immobilization of cells on new types of carriers based on technogenic wastes are considered for wider
use of secondary resources for wastewater treatment, industrial gaseous emissions and soils
purification from various types of pollution.

Bukopucranus 610XiMIYHIX TEXHOJOTTYHUX METOJIB, TAKHX SK IMMOOLITI3aIlis MIKPOOPTaHi3MiB
y TPHPOJAOOXOPOHHHMX 3aXO0Jax JO3BOJISE 3HEMIKOMKYBATH pi3HI 3a0pyIHIOYI PEUOBUHH,
MEpETBOPIOIOYH TX Ha MEHII arpECUBHI JUTSL JOBKLISL KOMIIOHCHTH.

Cnig BigMmiTUTH, 110 OIOMJIIBKA € CKJIAJHOIO IIOBEPXHEIO, IO MOB'sI3aHa 3 IHTepdeicamu
MIKpOOHHUX acorliaiii, chopMOBaHUX BIAMOBITHO JO KOHKPETHUX YMOB HABKOJIMIIHLOI'O CEPEIOBHIIIA,
TAKUMHU SIK TOCTYIHICTh TIO)KUBHUX PEUOBHH 1 KHCHIO. TPyAHOIII IPY BUKOPUCTaHHI IMMOO1LITI30BaHUX
KIITHH O0OYMOBJICHI YTBOPCHHSM JEIKUX MOOIYHUX MPOIYKTIB, & TAKOXK BUHHUKHCHHSIM JIOJATKOBOT'O
mudysiitHoro Gap'epy it cyOCTpaTy i MPOAYKTY, SKHMM € KIITHHHA CTiHKa Ta IUTOMJIa3MaTH4HA
MeMOpaHa. Y TOpIBHSHHI 3 TOMOI'€HHUM 010KaTaIi30M, 1110 BiIOYBA€THCSA B OJHOPIAHOMY CEpPEIOBHIIL,
TeTepOreHHUH Mae psia mepeBar. Tak, BUHHKAE MOXIIHMBICTh 3iHCHEHHS Oe3mepepBHUX MPOIIECiB
OYHIIEHHS, 30UTBIIYETHCS TEPMIH eKCIUTyaTallii OlokaTamizaTtopa, 3HIKYEThCS KUTBKICTh BiIXOAIB 200
no0iYHUX MPoAYKTiB. JJo rereporeHHux OiokaramizaTopiB BiJHOCATH 1301bOBaHI GepMeHTH abo miii
KIIITUHU MIKpOOpraHi3MiB, IMMOOLTI30BaHi Ha TIOBEPXHI HEPO3UMHHOTO HOCISI METOIoM ajicopOrii abo
KOBAJICHTHOT'O 3IIMBaHHs, a00 B Maci HOCIsI IIJISIXOM BKITIOUEHHS B CTPYKTYPY Telo a00 iHKancCysii.
Binpmiicte  nmocmimkens mpo audysito cyOCTpaTiB Ta KHCHIO B IMMOOLTI30BaHUX KIIITHHAX
3aCTOCOBYIOTHCS JUISI APy aJIbIHATY Ta K-KapparcHaHy.

BukopucranHs 0OiopeakTopiB 3 3akpilUIECHUMH Ha HOCIi BHCOKOAKTHBHHUMH OaKTepisMu-
JECTPYKTOpaMHu J03BOJIsIE e()EKTHBHO OUYMIIYBATH MPOMUCIIOBI CTIUHI BOJHM, SIKI XapaKTEPH3YIOTHCS
PI3HUM CKIIQJIOM 1 KOHIIGHTpAIi€l0 3a0pyIHIOIUNX pedoBHH. [Ipu nboMy HaWOUTBII MPUHHATHUM €
iMMOO1Ti3a1is MEeToZ0M asicopOIrii Ta arperarii. Sk agcopOeHTH MOXKYTh OYTH BUKOPHCTaH1 OpraHiyHi
1 HeopraHivyHi HOCIi — pi3Hi MoJIiMepH, Kepamika, TJIMHA Ta iHIII PEYOBUHH, OCOOJIHMBY yBary B OCTaHHI
POKH MPUBEPTAIOTH TIOPUCTI MiHEpaIbHI HOCIT.

B ocHOBy HaIoi po3poOKku OyJIo IMOCTABJICHO 3aBJaHHS YJOCKOHAJICHHS ICHYIOUHMX CIIOCO0IB
OTPUMaHHS TIpaHyJ [UIIXOM PO3POOKH KOMIIO3UIII JJIi OTPUMAaHHS YHIBEPCAJIBLHOIO HOCIS
IMMOOLTI30BaHUX KIIITHH MIKPOOPTaHi3MiB PI3HHX E€KOJIOTrO-TPOQiuHUX TPYH i cnocol0y OTpUMaHHS
3a3HAYEHOTr0 HOCIS 3 MiHEpaJIbHHUX BiIXOIIB MPOMHUCIOBOCTI, IO Ja€ MOXKJIUBICTH BUKOPHUCTOBYBATH
IPaHyJbOBAaHUM HOCIH HE TUIBKM B HPUPOIHOMY CEPEOOBMINI Ui HOro OYMILNEHHS, ane W B
010TEXHOJIOTTYHUX CUCTEMAax PI3HOI'0 BHIY Ta 3MEHIINTH TEXHOICHHE HABAaHTAKEHHS Ha JOBKLLISA Bif
MICIIb HAKONWYEHHS MPOMHUCIOBUX MiHEpaNbHUX BimxodiB: ¢ocdorincy ta 3o0mu BuHOCY TEC.
Hampuxiian, mnpu OYMINEHHI Tra3omofiOHMX BUKUIIB BiJ CHONYK CyJdbQypy SIK CYCIHEH3i0
MIKpOOpraHi3MiB HEOOXiJHOI eKOIOro-TpodidHol rpynu OyI0 BUKOPUCTAHO anuao(iIbHy acolialiio
BuiB Tiobanun — Thiobacillus thiooxidans ra Thiobacillus ferrooxidans.

Mikpooprani3aMu 37aTHi BHJIYrOBYBaTH Ba)KKi METaJld, OCKUIBKM TaKi MeTalH, sIK 3alli30,
MarHiif, IMHK, Migb, MOJiOAEH 1 Oaratro IHIIMX BXOAATH 10 CKiIaay (epMeHTIB ab0 MIrMeHTIB,
nofiOHUX 10 XJopodiny, MepeTBOPIOBATH Tra3onoiOHI TOKCHYHI CIIONYKH, IH3CIbHE Ta pakeTHE
MajanBo, HaQTORBI 3a0pyIHEHHS Y OC3MEUHI ISl JKUTTS PSUOBUHH.

Takum uwHOM, iMMOOUTI3amist KIITHH 1 QepMeHTiB Hapa3i Bce OUTbII aKTUBHO
BHKOPHCTOBYETHCS JUIS OUHMIINCHHS CTIYHMX BOJ, BIAXIAHMX Tra3iB Ta TIPYHTIB BiJ PI3HUX BUJIB
3a0pyAHCHbB.
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J. M. BYTAEBA, 10. 0. BE3HOCHK, JI. B. IIAT'AH (YKPAIHA, KAIB)
OLIHKA EKOJIOI'TYHOT O BILTABY MMPOLECY OKHCJIIOBAJIBHOI
KOHAEHCALII METAHY I3 BUKOPUCTAHHSM CUMVYJIATOPA CHEM CAD

Hayionanonuu mexuiunuu ynisepcumem Ykpainu
«Kuiscokutl nonimexniunuu incmumym imeni leops Cikopcbko2o»
03056, npoc. Ilepemoeu, 37, Kuis, Yxpaina; bugaeva_| @ukr.net

An important stage in the implementation of any technological production is the assessment of
its environmental impact on the environment. In this study, it is proposed to use the built-in tools of
the simulating program ChemCad (the WAR algorithm) to evaluate the potential environmental
impact by the example of the process of oxidative condensation of methane.

BaxxmBuM  eranmoM TpU  BIPOBKEHHI Oy/Ib-SIKOTO TEXHOJOTIYHOTO BHUPOOHUITBA €
OLIIHIOBaHHS HOr0 €KOJOriuHOrO BIUIMBY Ha HABKOJMIIHE CEPEAOBHUINE. B maHOMY MOCHIKEHHI
3alpOIOHOBAHO BUKOPUCTOBYBATH BOYmOBaHi 3acobu Mmozentorodoi nporpamu ChemCad (anroputm
WAR) s OLiHKM TOTEHIIIHHOrO EeKOJIOTIYHOrO BIUIMBY Ha TPHUKIAAI MPOIECY OKUCIIOBAIBHOL
KOHJICHCAIlil METaHy.

IMporec okucmroBanbHOi KoHaeHcanii Metany (OKM) Haiivacrtiie Moke OyTH peati3oBaHHiA
Yyepe3 CTaHAapTHY TEXHOJOTTYHY cXeMy (3 pelkioM abo 6e3 HbOro).

[Ticnst po3paxyHKiB cxeMu 0e3 penuKity, Oyio BHUSBICHO, IO BUXIJIHUI MOTIK MICTUTh 3HAYHY
KUIBKICTh eTaHy, 0 He mpopearyaB. Came ToMmy, cxeMy Oyno 3MIHEHO BBEICHHIM DPEIUKIIYHOTO
MOTOKY. B nmaHoMy mochifpkeHHI po3risjanoch JeKiibka BapiaHTiB cxeMd mpouecy. Ha puc.l
MpeacTaBiieHo oauH 13 BapianTiB XTC i3 perukioM, 110 Ma€ 2 BXIJIHUX TOTOKU: MPUPOJHUIN ra3 Ta
KHCEHb Ta 2 BUXIIHI MIOTOKU: €THJICH; CYMIIll BOAHIO, BYTJICKHCIIOTO Ta3y Ta BOMIH.
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Hamrpiras
Puc. 1. Cxema nporiecy OKM 3 permkiiom y cepenorumii ChemCad
1 — temnooOMiHHUK; 2, 6, 8 —3MillIyBadi OTOKIB; 3 — BUMIAPHHUK;
4,11, 12 — cenapatopu; 5, 10, 13 —narpisaui; 7, 9 — peakropu

Jlnst BCIX MPOMOHOBAHHMX BapiaHTIB CXeMU OyJI0 BH3HAYEHO iHJIEKCH BIUIMBY Ha HABKOJIHIIHE
cepemoBHIe. 3a J0mMoMororm mporpamuoro 3acoby ChemCad 6yno po3paxoBaHO HYOTHPH Pi3Hi
IHJCKCH BIUIMBY Ha HABKOJIMIIHE CEPEOBHMILE, HAHBAKIUBIIIMM IHIACKCOM, 3 HAIOi TOYKH 30Dy, €
KUTBKICTh MIKIJUTMBHX BUKHJIIB Ha KUIOrpaM MPOAYKTY. 3MEHIICHHSI BKa3aHOTO 1H/IEKCY IMOB’ si3aHe 31
3MEHIIICHHSM 1HJIEKCY YTBOPEHHSI IIKi[UIMBOTO BILUTUBY B MAacOBOMY €KBIBJIEHTi. 3 IIbOTO MOXKHA
3pOOKTH BHCHOBOK, III0 cXeMa i3 perukiioM (puc.l), aas sKoi el iHgeKe BUSBUBCS HaltMEHIINM, Oyae
OUIBII eKO-e(heKTUBHOIO TIPH 11 BIPOBAKEHHI.

3anpornoHoBaHMK MiAXiJ OIIHIOBaHHS 3a gornomoror amroputMmy WAR, skuit Moxke OyTu
BOY/ZIOBaHMI 1 B 1HII MPOTPaMH-CHMYJISITOPH, JOTOMOXKe obupatu Ounbm edekruBHi BapianTn XTC
3aJy1s 3a0e3MeUeHHsI CTaNOCTi Oy Ib-IKUX XIMIYHUX BUPOOHHIITB.
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I M. HETPYHIKA, K. I. HETPYHIKA
HNEPCIIEKTUBU OYUILNEHHSA CTIYHUX BO/J BI/Il BAPBHUX PEYUOBUH
KOMIVIEKCHUMMU NNPUPOJHUMMU MIHEPAJIAMHU

Hayionanvnuii ynisepcumem “ Jlvgiecoxa nonimexuixa”
79013, 6yn. Cm. Banoepu, 12, m. Jlvsis, Yrpaina; petim@ukr.net

The optimal costs of complex natural sorbents for removing colorants from sewage have been
determined, which alows to reduce anthropogenic load on the environment by secondary
contaminants.

3a 00CAroM BHKOPHCTAHHS 1 BIAMOBIIHO CKUAY B HaBKOJHIIHE CEPEIOBHILE IIAMPUEMCTBA
Xap4oBOI TIPOMHUCIIOBOCT] 3aiiMalOTh OJIHE 3 YITbHHX MICI[b HEraTHBHOTO BIUIMBY Ha BOIHI pecypcH.
Bucokuii piBeHb CHOXHBAHHS OOYMOBIIOE BEIUKHH 0O0CAT CTIYHUX BOJ Ha MiANMPHEMCTBAX, MpPH
ILOMY BOHU MalOTh BHUCOKY CTYIIHb 3a0pyAHEHHS i CTaHOBJIATH HeOe3INeKy /sl HaBKOJIHIIHBOTO
CepeNoBHIIA.

[IpobGnema yruiizallii CTOKIB — 0J{Ha 3 HAHBaXJIMBIIIKX, 110 TOCTAIOTh MEPE MiANPHEMCTBAMU
Xap4yoBOl MPOMHUCIIOBOCTI, 30KpeMa CIIUPTOBUMH 3aBoaaMu. Cepen eheKTHBHUX 3aCO0IB pO3B'S3aHHS
npoOieMu — B3TYHIEHHS PIIKAX CTOKIB METOJOM BWIIAPIOBAHHS, NPOTE  JAHUA METOJ €
BHCOKOCHEpProeMHuM. {151 eeKTUBHOIO IX OYHIIECHHS 3aCTOCOBYIOTH TAaKOXK aHaepoOHi, aepoOHi Ta
(i3uKO-XIMIYHI METO/IH.

VY mporieci KOMIUIEKCHOI MepepoOKH IyKPOBOT MEISICH Ha CIUPT, XJIi0OmeKapchki i KOpMOBi
JPIKIKI YTBOPIOIOTHCS CTIYHI BOJAM 3 BUCOKMM BMICTOM OPraHIYHUX PEYOBUH. [IJI OYHMINCHHS IMX
BOJI HAMOUIBII €KOHOMIYHO W €KOJIOTIYHO NMPHHHATHI aHAepOOHI MPOIEcH 3 OACPKAHHSIM IIHHOTO
eHeproHocis — merany. OJJHaK B aHAepOOHMX CHCTEMaX IIBUJKICTh OKHCIICHHS 3HAYHO MEHINA, HIXK y
aepoOHMX, IO TOSCHIOETHCS HE3HAYHOIO IBUKICTIO POCTY MeTaHoreHiB. Tomy poboTa cydacHHX
aHaepoOHUX peakTopiB 0a3yeThCsl Ha MPUHIIMII YTPUMaHHS Ol0Macy B CIIOpPY/Ii, 3aBASKA YOMY 3HAYHO
IHTEHCH]IKYETBCS TpoLleC ouuIeHHs. [[boMy CIpUSsIOTh BENWKi 03U MIKpOOPTaHi3MiB.

Icuyroue anaepoOHe 1 aepoOHE OUMIIECHHS CTIYHHUX BOJ HEMOCKOHaje. Pa3oM 3 BUKHIAMH [0
BOJIONM MOTpAILIsLE€ YUMAJO CIONYK a30Ty, ¢ocdopy, 30JbHUX €IEMEHTIB, OapBHUKIB. [|00YHUIIAIOTH
Taki BOOW B OIOJNOTIYHMX CTaBKaX, aje OUIBLIICTh iX Mpalioe HeeeKTHBHO. TOMY aKTyalbHUM €
3aBJIaHHS CTBOPUTH TEXHOJIOTIIO JOJATKOBOT'O OYMIIICHHS CTIYHUX BOJ| 3 BUKOPHCTAHHIM IPUPOTHUX
MiHepalliB.

[IpakTka mMiATBEPIDKYE TEPCICKTUBHICTE 1 e(pEKTHBHICTh 3aCTOCYBaHHS OCHTOHITIB Ta
KOMITJIEKCHUX COPOEHTIB Ha IX OCHOBI IPH JIOOYHINEHHI PI3HUX MPOMHUCIOBUX 1 TOOYTOBUX CTOKIB.

JloIinbHICT, BUKOPHCTAHHS X MiHepamiB 0OyMOBIIEHa HE TUIBKA CyMapHHM 3allacoM Ha
tepuropii Ykpainu (monaa 100 MiIH. TOH) Ta HEBHCOKOIO BAaPTICTIO MIMHHCTHX MiHEpasiB, a TaKOX
MIUPOKUMH MOMIIMBOCTSIMH PETYJIIOBAHHS iXHBOI T'€OMETPUYHOI CTPYKTYpPH Ta XIMIYHOI MPUPOIH
MOBEPXHI.

AncopOriisi 6apBHUX PEYOBHH Ha TPUPOJHHUX JHUCIIEPCHUX MiHepallaXx MOXe OyTH 3yMOBIIEHA
KUIbKOMa MeEXaHIi3MaMH B3a€MOJIl. BaHICPBaJIbCIBCBKUMH, BOJHEBUMH 3B’ sSI3KaMU Ta BHACIHIJIOK
ioHHOrO OOMiHY OapBHUKIB Ta MiHepasiB. BoaHeBiI 3B’S3KM BHUHHKAIOTh NpPU COPOIii MOJIEKyI
OapBHHUKA HA AKTHBHHX (30BHIIIHIX) TPOKCHIBHUX IPyIax MiHEpaIiB.

Hamu mpoBeneHi qocimipkeHHs copOLifHIX BIaCTHBOCTEH KOMIUIEKCHUX TMPUPOIHUX COPOCHTIB
(axTMBOBaHOrO OCHTOHITY Ta IHIYHTITY) IO BiTHOIICHHIO IO XapyOBUX OApBHHKIB I'€JIEBOrO ajoro ta
reJIeBoro OJaKUTHOTO .

OnHier0 3 BaXIMBHX XapaKTEPHCTHK IPOIecy aacopOlii i3 BOAHUX pPO3YMHIB € BHUTPATH
agcopOenTiB. J{J1s1 BCTAHOBIIGHHSI ONTHMAJIBHOI KUTBKOCTI COpOEHTY OYIIM MPOBENEH1 JOCHTiH, B SKHX
MacOB€ CITIBBIJJHOIICHHS «MOJICIBHHUM PO3YMH —COpOSHT» 3MiHIoBadach Big «1 + 0,01» mo «1 + 0,1».
Hamu Bu3Ha4YeHO onTUMallbHE CITIBBIIHOMICHHST aKTHBOBAHOTO OEHTOHITY 1 IIYHTITY, SIKE CTAHOBHUTD —
(1:1). IIpurotyBaHHs cymiiiri COpOSHTBIB MPOBOAMIN TIPH OJHAKOBOMY IPaHYJIOMETPUIHOMY CKJIA]I.

Ha ocHOBI IpoBeACHUX JOCIIKSHb BU3HAYCHI ONTHMAaJIbHI BUTPATH COPOCHTIB /I BHIAICHHS
OapBHUX PEYOBHH 3 PO3YHMHIB MPUPOTHUMHU AUCIEPCHUMHU MiHepanamu (1o 5%), 1o mo3Bosse
3MCHIINTH AQHTPOMOI'CHHE HAaBAHTAXXCHHS Ha JOBKULIS BTOPUHHHMH 3a0pyAHUKaMu (BiAIpPAIbo-
BaHMMH COPOCHTAMH).
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I'. B. CAKAJIOBA, O. A. LIEBYYK, T. M. BACUJIIHUY,
0. 0. TKAYYK (YKPATHA, BIHHUIIA)
BU3HAYEHHS EOEKTUBHOCTI BUKOPUCTAHHSA A30TOBMICHOI'O
JOBPUBA, OTPUMAHOI'O 3 KOHUEHTPATY IOHHOI'O OBMIHY

Binnuywvxuii oeporcasnuii nedacoeiunuil ynisepcumem imeni Muxatina Koyrobuncbko2o
21001, syn. Ocmpo3svko20,32, Binnuys, Yrpaina;, info@vspu.edu.ua

The optimal conditions were identified to experience the maximum efficiency of simultaneous
removal of ammonium nitrogen and phosphate ions from wastewater, forming MgNH4PO, 5H,0.
Recommendations on the use of the obtained product as a fertilizer were elaborated. Fertilizer
efficiency is proved on different crops.

3Ha4HUi 00CST MOMEPENHIX TOCIIPKEHb [TOKa3all MOKIIMBICTh KOHIICHTPYBAHHS 10HIB aMOHIIO
31 CTOKIB 3 BUKOPHUCTaHHSIM I0HHOrO OOMiHYy. Y HMX JOCHTIDKCHHSAX 10HOOOMiHHI Matepiann KVY-2-8
abo mpupoanuii 1eonit COKMPHUIBKOrO poaoBuina (3akaprarrts) HACHYYBAJId iOHAMH aMOHIK0 3
MOJICIbHUX CTOKIB y KOJIOHHOMY amapaTi A0 JOCSATHEHHS MPOCKOKY, IICIsA YOro i0HOOOMIHHMIA
Mmarepiall pereHepyBaBcs IUIsIXoM npokauyBaHHs depe3 Hboro NaCl konmenrpaiero 30 r/i.

[IpoBeneHo KOMILIEKC eKCIIepUMEHTaIbHUX JAOCTI/KEHh Ha MOJCIbHUX PO3YMHAX, a TAaKOXK Ha
peaJbHHX KOHIIEHTpaTax 10HHOro oOMiHy. /o TakuxX pO3YMHIB JTOJaBaJIM OCAKyBajlbHI arcHTH B
HEOOXIIHMX 06’ eMax I JOCATHEHHs Oaxkanoro crisBinHomenus Mg? :NH,:PO,*.

JocnmiypkeHHsT TOKa3aid, M0 PEearcHTHUH METON JO3BOJISE BHIYYaTH OJHOYACHO aMOHIH Ta
¢dochatu 3 MOCATHEHHSM YacTKH ajacopOoBaHux ioHIB g0 95% Tta no 98% BinmosimHo. HaiOimbim
ONTHUMAaJbHAMH YMOBH TPOIECY PEAreHTHOrO OCA/KEHHS AaMOHIMHOTO a30Ty NpHU TOYaTKOBiH
xonuentparii NH;-N— 550 mr/n € pH 9 Tta crexiomerpuune crmiBBinsomenus Mg?: NH,": PO, =
=1,5:1:1,5.

IIpu npomy yactka aacopbosanux ioHiBNH,-N — 52,69%, PO,* — 96,6%. [Ipu mouaTkoBiit
xonuentpanii NH;-N — 470 Mr/n onTuMaabHMMH YMOBH IIPOIIECY PEAreHTHOTO OCaKEHHS
amoHiitHoro asory € pH 8,5 ta crexiomerpuune cmiBBigmomenss Mg®: NH,": PO,* = 1,5:1:1,5.
BcTaHoBIIEHO BOJNOTICTh TIPU BHCYITYBAaHHI MiHEpalbHOrO J0OpUBA. 3a 3HAUCHHSMH BOJIOTOCTI OCaay
BU3HAYMIH (QOPMYITY KpHCTANOTiApaTy, sika ONU3bKa 3a KUTBKICTIO MOJIEKYJ BOAM 10 (opMymu
MiHepasbHoro 100puBa cTpyBitT MgNHPO»6H0.

BuBYeHHST BHUKOpHCTAHHS CTPYBITY y sKOCTi noOpuBa TpuBae yxke mnporsrom 20 pOKiB.
[IpakTrka BUPOOHUIITBA i MOCTAYaHHS CTPYBITY y SKOCTI 100pHBa TOCUTH q00Ope po3BHHEHA B SAnoHil
Ta IHIINX 3apyOKHUX KpaiHax.

3 Meror BU3HAYCHHs e(EKTHBHOCTI BUKOPUCTAHHS OTPHMAHOTO JOOpHBA, Ta PO3POOICHHS
PEKOMEHJAIliil 11010 3aCTOCYBaHHS CTPYBITY HPOBEACHI JOCIIPKCHHS Ha BIAMOBIAHMX Ol0JOTIYHUX
00'eKTax.

JloBenena eeKTHBHICTh CTPOBITY SIK AOOpHBa, 32 paxXyHOK MOBUIBHOI Jii, IO CBIAYUTH MPO
JOIITBHICTh BHKOPHCTAHHS Ha HACa/PKEHHSIX KapTOIUI, KOPEHEIUIoJaX Ta IHIIMX OBOYEBHUX
KyJIbTYpax.

3acTocyBaHHS CTPYBITY IO3BOJISE BYETBEPO MIABHINUTH BPOXKAWHICTH 1 BMICT MOXHBHHUX
PEYOBUH B CUIHCHKOTOCIIOIAPCHKUX POCIIMHAX Y TIOPIBHSHHI 3 IHITMMH MiHEpaJIbHUMH JIOOPUBAMH.

BceranoBiieHo, 110 BITHOBJIEHHM CTPYBIT MICTHThH JIMIIEC HE3HAYHI CIIAM TOKCHYHHMX PEUOBHH 1
BHUKOPUCTOBYETHCS JIJISl TIOKPAIIEHHS JIFOUYMX MiHEpPabHUX JTOOPUB, SIKi IIMPOKO 3aCTOCOBYIOTHCS Ha
PHUCOBHX TMOJISIX, OBOYEBHX KYJIbTypax Ta KBiTax. Jlocii/keHo, 10 ajs 3a0e3leUeHHs >KUBJICHHS
POCIIMH KYKypY/3H Ta TOMATiB BCTAaHOBJICHE 103yBaHHs CTPYBITY X 2 (5,71 T cTpyBiT/KI TPYHTY).

VY nmitepaTypHUX JDKepenax BKa3yeThCs, MO BUKOPHUCTaHHS CTPYBITY HE MPH3BOAUTH 0
301TBIIEHHS BMICTY BaXKKHX METAJliB Y CUTLCBKOTOCIIOIAPCHKHUX KYJIbTypax.

BceranoBiieHo, 10 NMIBHAKOPO3YMHHI J0OpHBa € HeC(EKTUBHUMH Ha IACOBHUINAX a00 JIICOBHX
YTiIAsX, ¢ BHECCHHs JOOPUB MPAKTUKYEThCS OJMH Pa3 y JEKUIbKA POKIB. Y TaKMX yMOBax OLIbII
JOIUTFHE 3aCTOCYBAaHHS TIOBUILHO PO3YMHHUX JIOOPHUB, JI0 SIKHX BiTHOCHTHLCS CTPYBIT.

TakuMm 4HHOM, 3aCTOCYBaHHS a30TOBMICHOrO JIOOpHBa CTPOBITY, OTPHMAaHOI0 3 KOHIIEHTPATY
iOHHOTO O00MiHY, € e(eKTHBHUM Ha pI3HHX CUIbCHKOIOCIIOJAPCHKUX KYJIbTypax (KapTorui,
KOpCHEIIOAaX, KyKypya3i Ta OBOYEBHMX KyJbTypax), a came 3a paxyHOK HOro MOBUIBHOI ii.
BukopucranHs 1aHOro JOOpUBa HE 3yMOBITIOE HAKOITMYEHHS BAXKKUX METAIB Y POCIHHAX.
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'0. ®. PUIIBCHKUM, 'K. O. JOMBPOBCHKHH,

’I1. 1. TBO3JISIK (YKPATHA, BAIIOPIKKSI, ’KUIB)
E®EKTUBHICTH 3ACTOCYBAHHSI BOJJTOKHAUCTOI'O HOCIS
NPU BIOTEXHOJIOI'TYHO IHTEHCU®IKOBAHOMY ITPOLIECI

JIOOYHIIEHHSI TIPOMUCJIOBHUX CTOKIB BIJL HA®TOINPOAYKTIB

13an0pi3bl<ub7 HaAYioHanbHUU YHIgepcumem
69600, 6y:1. Kykoscvkoeo, 66, 3anopixcics, Yrpaina; dombrovl717@ukr.net
Incmumym konoionoi ximii ma ximii 6oou im. A.B. J[ymancoxoco HAHY
03142, npocn. Akademixa Bepnadcwvkoeo, 42, Kuis, Ykpaina

This paper presents the results of experimental studies on the efficiency of additional treatment
of the industrial storm waste water of the plant «Motor Sich JSC» from petroleum products with
modern biotechnology for waste water trestment using the fibrous carrier «VIYA». The obtained
experimental data confirm the efficiency of use of artificial fibrous carrier «V1Y A» with immobilized
microorganisms and periphytic organisms for additional treatment of the industrial storm waste water
of the plant «Motor Sich JSC».

Hnst iMmmoOimizanii MiKpoOpraHi3MiB BHKOPHUCTOBYIOTh 1HEPTHI, HE pPO3YMHHI y BOAlI HOCIi
(macanku), SKMMH 3alOBHIOIOTh 00 €M  OYHMCHOI CIOPYIM, YTBOPIOIOYM TAaKHMM  YHHOM
BHCOKOPO3BUHEHY TIOBEPXHIO JUIS TNPHUKPIIUICHHS 1 yTpUMyBaHHA OioMacH MiKpoopraHiamis. B
VYkpaiHi ocTaHHIM YacoM BCE YacCTillle CTAIM BUKOPUCTOBYBATH ISl O10JIOTIYHOTO OYWIIEHHS CTIYHHX
BOJI BOJIOKHUCTHI HOCiIi 3 CHHTETHYHHUX (KampOHOBHX) BOJOKOH TUly «BISI» must immoO6imizamii
MIKpO-Tiip00iOIEeHO3iB B OYMCHUX CIIOpY/Iax.

Meroro Hamioi podoTH OyJIO BCTAaHOBHUTH €(PEKTHBHICTH TOOYHUINEHHS MPOMUCIOBUX CTIYHHX
Bon 3aBogxy AT «Motop Ciu» Bijg HaTONPOIYKTIB 3a JOMOMOIOI0 BUKOPUCTAHHS BOJOKHHUCTOTO
Hocis «BISI» Ta ancopbenty «Exonman».

EdekTHBHICTh OUYHMIICHHS BUPOOHHMYO-3JMBOBHX CTIYHHUX BOJ 3a JIOIMIOMOIOK) BOJIOKHHUCTOI'O
Hocisi Tumy «BISI» mepeBipsuin Ha peanbHUX ouMcHUX crnopynax 3aBonmy AT «Morop Ciu»
M. 3amopixoKs BIPoIoBxk 7 MicsiiiB (TpaBenb-nuctonan 2017 poky).

B oanomy i3 4 Biacriitaukie 30C Ne 54 BcTaHOBIIOBAIM TUIaBalOYi HECYYl €IEMEHTH Y BUTJISI
wiotukiB po3mipom 1,50x0,54 M i3 BonokHucTUM Hociem THiy «BIfI». ¥V minomy Hamu Oyio
3MOHTOBaHO 1 BCTAHOBIICHO B EKCIIEPUMEHTAJIbHOMY BIJICTINHUKY OYHCHOI criopyau /6 TUIOTHKIB i3
BOJIOKHUCTHM HOCIEM JIjIsi IMMOOLTI3aIii MIKpO-TiApoOiONeH03IB i O10JIOrYHOro JOOYHMIICHHS
CTIYHMX BOJ Big HadTonponaykris. [lepBUHHY iMMOOUTI3alil0 MIKPOOPTraHi3MIB Ta IHIIHX
NMepuGITOHHUX OpraHi3MiB Ha BOJOKHHCTHH HOCIH MPOBOAMIM B aEPOTEHKY IEHTPabHUX
KaHami3aniiHux ourcHux cropyx Jlisoro 6epera (LIOC-1) y nmpomosx 24 ni0.

B pe3ynabTaTi 0i0JOTIYHOrO JAOOUYHMIICHHS MPOMHMCIOBUX CTIYHHUX BOJ 3aBOAY 3a JOIOMOIOIO
BOJIOKHHCTOT'O HOCISI BIIPOMIOBXK 7 MICAIIB KOHIIEHTpAIlisl HAPTOMPOJAYKTIB B €KCIIEPUMEHTAIEHOMY
BIZICTIHHMKY Ha BMXOi 3HM3MJIACS 3a CepeIHIMHU TOKa3HHKaMHu Maibke y 8 pasis (3 1,835 mr/ov® 1o
0,243 mr/nv%). TIpu oumieHHI BHPOOHHYO-3MBOBHX CTIYHMX BOJ 3aBOAY BiA HAa(TONPOLYKTIB 3a
JIOTIOMOT'OI0 BUKOPHUCTaHHS aJicopOeHTy «Emonan» KoHIeHTpaiss HadTOMpOoayKTiB B KOHTPOIBHHX
BIACTIMHMKAX Ha BHMXOJI 13 OYMCHOI CIOPYIM 3HU3WJIACS 3a CEPEAHIMU IIOKa3HHUKaM y 2 pas3u
(3 0,505 mr/nm® 10 0,265 mr/mv®).

B minomy eeKTHBHICTH OUMIICHHS BUPOOHHYIO-3TMBOBHUX CTIYHHUX BOJI BiJl HAPTONPOMYKTIB 3aBOTY
AT «Morop Ciu» B eKCIIepIMEHTAIEHOMY BiJICTIHHHKY TTICIsl 76 IUTOTHKIB 13 BOTOKHUCTUM HOcieM «BISI»
y KIHIII BIICTIHKKA 32 CEpeHIMHU TOKa3HUKaMu Oyna Ha piBHi 62%. B koHTposnbHEX BiacTiiiHuKax (6e3
BUKOPHCTAHHSI BOJIOKHUCTOTO HOCIs1) CTYITIHb OYMIIICHHS CTIYHOI BOJIM BiJ HAQTOMPOIYKTIB 32 CEpeIHIMU
MOKa3HUKaMH 13 BHUKOPHCTaHHAM ajcopOeHTy «Exoman» y nanmii mepion Oynma Ha piBHI 22%. ToOro,
HaBEJCHI JaHl MATBEPDKYIOTh, 1110 e()EKTHBHICTh JOOYMIICHHS MPOMHCIIOBUX CTIYHMX BOJ 3aBOJY BiJ
Ha(TOMPOAYKTIB i3 BUKOPUCTAHHSIM BOJIOKHHUCTOIO HOCIS B 2,8 pa3u MpOXOAUTh OUThII epEKTUBHIIIE HIX
3a KJIACHYHOIO TEXHOJIOTIEI0 13 BUKOPUCTAHHIM aficopOeHTy «Exoman».

OTpuMaHHi JaHi MiATBEPHKYIOTh e€(EKTUBHICTh BUKOPUCTAHHS BOJIOKHHCTOrO Hocis «BIS» i3
IMMOOLTI30BaHUMH ~ MIKpPOOpraHi3MaMHU-IECTPYKTOpaMH  Ta TNEPUPITOHHUMHU OpTaHi3MaMH  JJIst
JOOYHIICHHST IPOMHUCIIOBHX CTIYHUX BOJ Bia HadTOnpoaykTiB 3aBogy AT «Motop Ciu».
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0. O. KIPEEB, A.1. TPET'YBOB, I. ®. TAJAILIOB (YKPAIHA, XAPKIB)
EKOJIOTTYHUM X1 A0 130111 PO3JIMBY TOKCUYHUX PIIUH

Hayionanvnuu ynieepcumem yuginonozo 3axucmy Ykpainu
61023, 6y1. Yepnuwescora, 94, Xapxis, YVrpaina; nuczu@mns.gov.ua

An experimental study was carried out on the influence of wind speed on the evaporation of
toxic and combustible liquids through the insulating layer of the gel. It is shown that the efficiency of
using of insulating gel layers increases with increasing wind speed. It is recommended to use
insulating means on the basis of gel-like layers for environmental protection and human security in
situations involving emergency leaks and spills of liquid combustible and toxic substances.

OCHOBHMM Bpa)XalOuMM YMHHUKOM TIPH HAJI3BHYAWHHUX CHUTYAIisSX 3 MOTPAILISIHHSIM HEOE3IMeUHIX
XIMIYHMX PEYOBMH B HABKOJIMIIHE CEPEIOBHUINE € IHrajisAliiHEe BIUIMB HA JIIOACH 1 TBapHH BHUCOKUX
KOHILIGHTpAIlili TapiB. 3a HEBEIMKOK KUIbKICTIO BUKIIOYCHh HEOE3MEUHI KOHIIEHTPAIlil CTBOPIOIOTh caMe
PiIKi pe4oBUHHU. ABapiHUI PO3IMB HEOC3MEUHUX PIAMH MOMIIMBHUI Ha HIANPHEMCTBAX, 1110 BUPOOJISIOTH,
30epiratoTb 200 BHKOPHCTOBYIOTH JICTKOKUIULIYI PiMHU. ABapii B TEXHOIOTTYHOMY MK OOepTaHHS
JICTKOKUIUIYMX PIIMH CcKopimie OyayTh MaTH JIOKQJIBHHHA XapakTep. YpPaKeHHs INpH I[bOMY Oyae
OTPHMYBATH, TOJIOBHIM YHHOM, BUPOOHUUHI ITepcoHall. BuibI KiTBKOCTI PilMH MOXKYTh 3HAXOJUTUCH Y
pPE3EPBYapHOro TMapKy BHPOOHHUIITBA, MICTKICTh SKHX BHM3HAYAE€ThCS HEOOXIIHHUM 3alacoM Jyis
3a0e3MeueHHs] CTaOUIbHOT POOOTH TEXHOJNOTTYHOrO LUKITY. 3a3BUYail 3amacd XiMIYHHX TPOAYKTIB Ha
MIINPUEMCTBAX CTBOPIOIOTH HA TPH 100U POOOTH, sl JSIKAX BHUPOOHMIITB XIMIYHUX PEYOBHH 1
MiHepanbHUX 100puB — Ha 10-15 ni6. TakuM YMHOM, Ha BEIMKHX XIMIYHHMX MIAIPUEMCTBAX, CKIaIax Y
JAHIO31 TPAHCIIOPTYBaHHS, MOXYTh 3HAXOJAWTHUCh THCSAYlI TOH CHJIBHOMAIIOUMX OTpYHHMX abo
MOKESKOHEOE3NEYHNX PEIOBHH.

VY pasi posrepMerusaiiii pe3epByapiB 3HAUYHOI €MHOCTI IApOIMOBITPSHA 30HA 3ara30BaHOCTI MOYKE
TIOIIMPUTHCH 32 MEXI IMIPUEMCTBA 1 BUKIIMKATH YpaXKCHHS HABITh HACEJICHHS y HAWOMMKUMX CEIMINAX.
Macrrabu aBapii 30UTBIIYIOTECS 32 HASBHOCTI BITPY, SIK BHACTIIOK TOPHU30HTATLHOIO BUTSTYBAaHHHS 30HU
3ara3oBaHoOCTi, TaK 1 3HAYHOrO 30UIBIIEHHS IHTEHCHBHOCTI BHIIApOBYBaHHS. [IIBHIKICTH BHUIIapOBYBaHHS
pimvHHA € (QYHKIIEI0 IHTEHCHBHOCTI BUIIAPOBYBAHHS, SIKa BH3HAYAETHCS THCKOM TApH PIOMHH 32 JAHOI
TeMIIepaTypy, il MOJNAPHOI Macol 1 INBHIKICTIO BIiTpy. 3a pospaxymkom, Bitep 10m/c 306imbimye
IHTCHCUBHICTh BUTIAPOBYBaHHS B 22 pa3u. ToMy CTaH Ha/I3BUYAHHOI CUTYAIIIT 10 MOYKE BUHHUKHYTH HaBITh 32
BIIHOCHO HEe3HAYHHX 00’ €MIB aBapiiiHOr0 PO3IMBY a00 IS PiMHH 31 3HAYHOIO TEMITEPATYPOIO KUITIHHSL.

Le BuKIMKae HEOOXiAHICTD 130JIAIIIT TIOBEPXHI aBapiiiHOro po3nuBy. Ha maHuii MOMEHT JUIsi IIbOTO
BUKOPHCTOBYIOTh BOTHEracHi MiHH. AJie CTIMKICTh MiH Ha 0araThOX piguHax myXe HU3bKa. 3HAYHUM
HEJIOIKOM Cy4acHHX e()eKTHBHHUX IIiH € Te, 0 BOHK OCHOBaHI Ha Mep(TOpOBaHHMX MIHOYTBOpIOBaYaxX. A
raloreHopraHika, 3a BU3Ha4YeHHsIM JIOCITITHHKIB, CTBOPIOE HANTIPIINIA ClieHapii 1St POJIOBKEHHS KUTTS Ha
3emuti. ToMy repcrieKTHBHUM PIllICHHSM € YTPHMaHHSI Ha TOBEPXHi piuH TemiB. s IpOro Ha piluHy
CIIOYATKY IMOABAIOThH IPaHy/IbOBAaHE MHOCKIIO, SIKE HE TOHE Y OUTBILIOCTI PiAMH, a TOTIM Ha HHOI'O TI0JIAI0Th
TelICyTBOPIOIOYY CHCTEMY Y BHUIJISAL JIBOX CTPYMEHIB PO3YMHIB PEUOBHH, sIKi pearyroTh Mbk coboro. B
pe3yibTaTi Ha TMOBEPXHI PIAMHMA YTBOPIOETHhCS OIHAPHMI Iap 3 IMIHOCK/IA Ta T, SKUHA 3MEHIIYE
KOHIIGHTPAI[IF0 TOKCHYHHX PEYOBHH Yy TOBITpi J0 Oe3rmeuHux piBHIB. [lim remeM My po3yMieMo B'SI3KY
BOJIOHACHYEHY CTPYKTYpOBaHy cucreMy 4actok, Hampukiag — CaCly(10%) + NaO-2,7S0,(10%). Sk i
TUTIBKA <«IErKOi BOJ¥» (PTOPCUHTETUYHMX TTiH, BOJIOHAITOBHEHHH I'eJIb MA€ MOJIIITIICH] 130/TF0I0Y1 BJIACTHBOCTI,
anie € eKoJoriyHo Habarato Oeszneunimie. ['paHynbOBaHMI MaTepiay CBifl TIO3UTHBHWI BHECOK B IPOIEC
130JIALLIi: CTBOPIOE 3BY>KEHI KaHAJIX 1Sl BUTIAPOBYBAHHS, 1110 BUKIMKAE UQY3IiHI YCKIIAHCHHS.

ExcriepiMeHT 1oKasag, 10 Kpallli 130JIF0F0Ul BJIACTUBOCTI I'eICBUI Iap MPOSBIISIE 0 PEUOBHH, SKI
noraHo po3urHi y Boji (6en3o:1, OeH3uH), ripiii — st ciupTiB. ['esieBuit map, sSKuii yTpUMYIOTh Ha TIOBEPXHi
piIMH 3a JIOMOMOrOIO TMHOCKIA JIO3BOJISE JIOKANI3yBAaTH JDKEPENO BHUIAPOBYBAHHS Ta 3aroOirTH
(hopMyBaHHIO XMapH 3a0pyJHEHOTO MOBITPsI 3 KOHIICHTPALIIMH TOKCHYHKX PEYOBHH, Outbimx 3a ['JIK.
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B. B. CABAJIAIIL, 51. M. TYMHUIIbKWH (YKPATHA, JIbBIB)
TEOPETHYHI ACHEKTH KIHETUKH I TUHAMIKH AICOPBIIII

Hayionanonuu ynieepcumem «/Ivgiscoka nonimexuika»
mJIvsis, syn. Cm.banoepu,12; jgumnitsky@ukr.net

The dependence of the effective coefficient of internal diffusion for the adsorption process on
the presence of surface and volume fluxes in adsorbent pores was analyzed. For adsorption processes
in the region of low concentrations, dependence is given to determine the effective coefficient of
internal diffusion was presented. The theoretical presence of this coefficient explains various effective
diffusion coefficients. The definition of the dimensionless thickness of the adsorbent layer was given
and the influence of Henry's constant on this quantity was shown.

Kinernka  mporueciB amcopOuii mependayae Bu3HAYEHHS KoedillieHTa MacoBiamavi s
30BHIMHBO AnQy3iiHOI obmacti Ta KoedilieHTa BHYTPIIHBOI An(y3il, SKAH 4YacTO HA3UBAIOTh
eexruBHUM. Ll edeKTHBHICTh TOSCHIOETHCS THM, IO Y MOpax TBepAoi ¢a3u iCHye JBa MOTOKH
cyocranmii. OquH i3 MOTOKIB IMepeMilllaeThesi B 00’ €MHIN (a3i mop, Jpyruil — Mirpye 1o NOBEpXHi
BHYTPILIHIX 1MOp agcopOenTa. | y mepmomy, i y ApyroMmy BHIIaJKaxX pyx cyOcTaHIlii MOXe BiOyBaThcs
JIMIIE 332 PaxyHOK 00' €MHOTO Ta TIOBEPXHEBOrO TPajli€HTa KOHILIEHTpalid 1 e MoKe OyTH BHKIIOYHO
MOJICKYJIIpHE TiepeHeceHHS peyoBrHHM. O0'€MHMI Ta TNMOBEPXHEBUU IIOTOKM CYOCTaHIINi B3a€EMHO
OB’ fi3aH1 MiXK cO0O¥O 1 11el B3a€MO3B’ 130K BU3HAYAETHCS 130TEPMOIO PIBHOBATH.

Hammi mocimipkeHHsT CTOCYIOThCSI MPOIIECIB aacopOllil, 110 BHUKOPHUCTOBYIOTHCS B OXOPOHI
HABKOJIIMIIHBOTO CepefoBUIlla. BOHHM XapaKTepH3YIOThCS HH3bKUMH 3HAYEHHSIMH KOHIICHTpAIH y
pimkii ¢aszi. [nsd HH3BKMX KOHIEHTpAIill CHOCTEepIracTbesi MPSMOINIHINHA 3aJeXKHICTD MIiX
KOHIIEHTpaIi€o y o0 eMHild piakii ¢a3zi C Ta KOHIEHTpalico Ha moBepxHi ajgcopbenta C, 1 il
OIHUCYE PiBHSHHSA 130TepMu [ eHpi

C,=I>C, 2
ne I”—mocriina ['enpi.

BignoBigHo xoedillieHTH BHYTPIIHBOI MUdyY3il OyayTh pisHUMH Yy pi3HUX (a3zax. KoedimieHT
BHYTPIHBOT nudy3ii y 00’ eMHiil pinkiid ¢a3i mnoznaunmo yepe3 D¢ ,a koedillieHT BHYTPIIHBOT
mudysii y moBepxHeBiii (asi mo3Haunmo uepe3 D,. 3 BpaxyBaHHAM piBHsHHS i30Tepmu (1)
edexruBHUIT KoedimieHT BHYTPIMHBOT nudy3ii D ' JIOPiBHIOE

1+r

Otxe, epexkTuBHUIA KoedilieHT BHYTpIIHBOI qudy3ii D " BU3HAYAETHCS HE JIALIIE CTPYKTYpPOIO
mop, iX JiaMeTpoM, KpHUBHU3HOIO, aJie 1 B3a€MOJIIEI0 MOTOKIB Yy IBOX (ha3ax.

[IpoBeacHI HaMU EKCIIEPUMEHTAJIbHI JOCTIIKEHHS KIHETMKH ajacopOrii Ta iX MaTeMaTHYHA
IHTepIpeTalisi J103BOJISIIOTh BU3HAYUTH BUKIIOYHO €QEKTUBHHUI KoeillieHT BHYTPIIHBOT IUQy3ii

D" . i naui wist PI3HUX PEUYOBHH HEOPTaHIYHOI'O Ta OPTaHIYHOTO MOXO/KEHHS OYAyTh MpeACTaBICHI
y noroBini. HassBHiCTh pi3HUX 3HaueHb e)eKTUBHOrO KoedillieHTa BHYTPIIHBOT Audy3ii s oHOrO 1
TOro * ajacopOeHTa CBIIYMTH, 10 OCHOBHHUI BIUIMB Ha KOe(IIIEHT MarOTh JBa BHYTPIIIHI ITOTOKH,
3riHO SKUX BiH BU3HAYAETHCS 32 3aJICKHICTIO (2).

Junamika ajgcopOiii nependavae BU3HAYCHHS KOHIIGHTpAIliii KOMITIOHEHTA Yy miapi aacopOeHTa y
MPOCTOPI 1 yaci. 3anporoOHOBaHI aHATITUYHI PIllICHHS J03BOJIAIOTH OJEpKATH BUXIIHI KOHIIGHTpAIIil 3
mapy ajacopOeHTy pi3HOI BUCOTH. PillleHHS TOAalOTHCS 3 BUKOPUCTAHHIM O€3p03MIpHUX MapaMerpiB.
OnHuM 13 mapameTpiB € 6e3po3MipHa JOBXKUHA Iapy ©. 3 BpaXyBaHHSIM 00’ EMHOTO Ta TIOBEPXHEBOTO
MOTOKIB y 3epHi ajicopOeHTa 3HaueHHs 0e3po3MipHOi JOBKHUHU Iapy MpuiAMae B

w =1+ . ®)
Sk BuaHO 3 3anexHocTi (3), Ha 0e3pO3MipHY JOBKUHY IIapy 3HAYHHUI BIUIMB Ma€ MOKA3HUK
130TepMH B 00J71aCTi HU3BKUX KOHIICHTpAIlil KOMIIOHEHTa y pifKii dasi.
Hamu mpoBeneHo psij JOCTIKEHb 1100 JAWHAMIKA aJcopOLii [UIsl Pi3HUX BHXIAHUX PEYOBHH
Ha MPUPOTHOMY IICOMITI CTPYKTYPH KJIMHONTHJIONIT. BU3HAYEHO TEOPETUYHO Ta EKCIEPUMEHTAIBHO
BHXI/IHI KOHIICHTpAIIIl Ta OPIBHAHOI 3HAYCHHS.
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1. M. CHMAK (YKPATHA, CYMH)
EKCTPAKLIAHI MPOLIECH Y IPUPOJJOOXOPOHHUX TEXHOJIOTISIX

Cymcoruii 0epacagHull yHigepcumem,
m. Cymu, 8yn.Pumcoroeo-Kopcaxosa,4; Dsymakl3@gmail.com

The extraction of contaminants from an inert solid environment was investigated theoretically
and experimentally. A mathematical model of this process was made and a solution was presented, by
which can be determined the extraction time at a given height of the layer. This process
simultaneously represents two mass-exchange processes — dissolution of pollution and its extraction.
The experimental vertical column, the method of carrying out experiments and analysis of copper
sulfatein the liquid from the column are described.

ExcrparyBaHHs KOMIIOHEHTIB 3 IOPUCTHX T IIMPOKO BUKOPHCTOBYETHCS Y XIMIUHIM, XapUuoBiH,
(hapMaleBTHYHIM, T1IpPOMETaayprii MPOMHUCIOBOCTI, TOMY yBara A0 IHMX MPOILECIB 3HAXOIUTh CBOE
BiIOOpaKEHHS Yy psAli HAyKOBUX myOJjikamiid. JlaHa npobneMa € akTyajdbHOI B €KOJIOTTYHOMY ILIaHI,
KOJIM OYMILIEHHIO BiJi HEOPTaHIYHWUX Ta OpPTraHIYHUX 3a0pyIHIOBAYIB ITUIATAIOTh 3HAYHI MacHUBH
rpyuTy. IpyHT npezcrapise cob6o TBEPi MOPHUCTi YACTHHKH, y MOPAX SKOr0 MOXKYTh OYTH SIK piaki
3abpyaHioBaui (Hampukiam, Hadra Ta ii moxigHi), Tak i TBepao (ha3Hi PeUOBHHM (IIECTHIMIN, BaXKi
merany, coii). TBepai pedyoBHHH, SIK MPAaBUIIO, PO3MIILICHI MK iHEpTHOK ()a30l0 Ha BIAMIHY Bij
pinkux 3a0pyIHEHb, USKi MAIOTh 31aTHICTh IPOCOYYBATHCH y 00’ €M TBEPIMX YaCTHHOK.

JlaHe IOCIIiPKEHHS 03BOJISIE BCTAHOBUTH KIHETHYHI 3aKOHOMIPHOCTI OUYHMIICHHS MPUPOIHOIO
CepelloBHIA 3 METOI0 IPOEKTYBAHHS YCTaHOBOK OYHINECHHS. MareMaTH4HWI omuc mnependadae
BHU3HAYEHHS KOHIICHTpAIil Ak QYHKIIIi JOBKHUHH IIapy Ta 4acy.

TeopeTnuHuil aHami3 JaHOTO TPOIECY BKa3ye Ha ICHYBaHHSA JBOX OKPEMHX CTaiid HOro
MpoBeNeHHs. Y TepIlii cTajii po3TisIIaEThesl MPOIEC PO3YHHEHHS BEPXHBOTO MIAPY YACTUHOK, KOJH
Brucora mapy z = 0. Y maHoMy BHIaJKy KOHIICHTpAI[iSl PO3UYMHEHOT PEUYOBHHH y BEPXHHOMY IIApi €
quire QyHKINEIO Yacy 1 He 3aJeKUTh BiJ JIHIKHUX pO3MipiB. Pa3oM 3 1iuM Iie A03BOJISIE BU3HAYMTH
PO3NPHUIIICHHS] KOHIIGHTPAIIA MO0 BHCOTI, K€ MOXKE OyTHM BHUKOPHCTAHE IS IOJAJBIIOrO aHATi3y.
Hpyra crazis po3riisiiae mpoIec eKCTparyBaHHs Micisi pO3YMHEHHS BEPXHBOT'O MIapy Ta TepeMillleHHS
IPaHUIll PO3YMHEHHS.

TeopeTnuHO BU3HAYEHO, MO0 PO3NPUIUICHHS KOHILEHTpAlid y BEPXHHOMY IIapi HOCUTh
SKCIIOHEHIIaIbHUI XapakTep. [logaHo 3aJIeKHICTh JUIS 3HAXO/KEHHS 4acy MOBHOI'O PO3YHHEHHS
BEPXHBOI'0 APy 7o Ta 4Yacy po3urHeHHs TBepaoi ¢asu y rpanunsx 0 < h< hy. (h — 6ixyua Bucora
mapy; hp — 3arajgbpbHa BHCOTA APy 3ePHUCTOrO MaTepiay.

ExcrniepuMeHTaNbHE TOCTIHKEHHS! EKCTparyBaHHsS PO3YMHHOTO KOMIIOHEHTY 3 1HEPTHOTO [Iapy
3€PHHUCTOr0 MaTepiaiy MPOBOAMUINCH Ha BEPTUKAJIbHIN YCTaHOBIII KOJIOHHOTO THITY, BUKOHAHIMN 13 CKJIa
niamerpoM 1 cM. YV HWXKHIM YacTHHI YCTaHOBKH 3Haxoaujach nepdopoBaHa MEperopoika, Ha SKY
3acumanach IOMepPeIHbO MPUTOTOBaHA CyMINI iHEPTHOI TBepAoi (a3 Ta YaCTUHOK PO3YMHHOT
pedoBrHY . HeoOXiMHMIA MTOTIK BOJY PETYIIOBABCS KPAHOM .

Meroyka MpOBEACHHST EKCIIEPUMEHTY Y HEPYXOMOMY IIapi 3epHUCTOr0 MaTepiaiy moyisrana y
HacTynHoMy. [lomepeaHbo mepeMillyBaHHSIM TOTOBHJIACH CyMIlll iHEPTHOro marepiany (Imicok) Ta
YaCTMHOK MiJli Cy/ib(aTy 3 po3paxyHKy KOHIEeHTpallii po3unHHol peuoBuHu 0,3 00. yactok. Cymil
3acumanach y KOJOHKY jaiamerpoM 1 cm Ha BucOTy 4 cM. JlMCTHIIbOBaHA BOJA IMOJABANACh 3BEPXY
KOJIOHKH 3 3aJIaHO0 mBHAKicTIO. Jlocmiau mpoBoammucek 3a temmeparypu (20£0,2)°C. PospaxyHok
TiIpaBIIYHOrO OMOpPY IIApy 3€PHHUCTOr0 MaTepialdy IOKa3aB HOro HU3bKI 3HAYCHHS Ta BiJICYTHICTBH
HOro BIUIMBY HA pPyX PIAMHU uepe3 Imap. 3 MOYaTKOM PYyXY PiMHM BKIIOYABCS CEKYHIOMIp Ta
npoBajuBesl BimK wacy. [IpoOu pimuHM Ha aHamiz y HIA Mimi cynbdaTy Ha BUXOII 3 KOJOHKH
Bimoupanuch mpotsarom 30 ¢ 3 METOI OJepKaHHSA 00’ €My PIIMHU HEOOXIJTHOIO JJIS aHAJITHYHOrO
BH3HAYEHHS KOHIICHTpAI] Mifli cyiabdary.

OpneprkaHi eKCIEpUMEHTANIbHI JIaHI Y BUJI 3aJI&KHOCTI BiTHOCHOT KOHIIGHTpAIIl Mifi Cyib(aTy
MOPIBHIOBAIIUCH 3 TEOPETUYHO OOPaXOBaHUMH 1 MPEACTABISIFOTHCS IpadivqHo sl JaHOT BUCOTH Iapy
y 3aJ©KHOCTI BiI dYacy HpoBeAcHHS jgociigy. CrocrepiraeTbCs 3aJ0BUIbHE CIIBIAMiHHS
EKCIIEPUMEHTAIILHUX Ta TEOPETUYHUX 3HaueHb. CepeIHOKBaApaTHUHA OXHOKa He epeBuIrye 6%0.
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M. I. KAHJIA, M. C. MAJIbOBAHMH, 3. C. OTHOPIT (YKPAIHA, JIbBIB)
3ACTOCYBAHHA NPUPOJAHUX COPBEHTIB
3 METOIO NIABUIIEHHA AKOCTI OPI'AHIYHOI'O 1OGPUBA

Hayionanonuu ynieepcumem «/Ivgiscoka nonimexuika»
eyn. Cm. banoepu, 12, m. Jlvéis, Ykpaina, 79013, 27kandam@gmail.com

The study was targeted at the possibility to use clinoptilolite and palygorskite as adsorbents of
emissive ammonia and moisture from chicken droppings. This resulted in obtaining substantiated
parameters of process for production of slow-release organic granular fertilizer on a basis of chicken
droppings and mixed natural disperse sorbents as one of the ways of poultry manure storage and
utilization.

HeratuBHuii BIUIMB Ha HaBKOJIMIIHE MPUPOIHE Ta COILiaJIbHE CEPEIOBHINA B 30HI MisJILHOCTI
IHTEHCHBHOTO  IIPOMHCIIOBOI'0  NTaxXiBHUIITBA MOTPEOyE  KOMILIGKCHOI'O  JIOCHIIDKCHHS  Ta
BIIPOBA/KEHHST BEPTUKAILHOTO €KOJIOTIYHOTO JIAHIIOTA «BiJI IPYHTY 10 cToiy». OJHUM 13 HAaHOLIbII
TOCTPHX BIUIMBIB € BHJIUICHHS amiaky B arMocdepHe moBitps. KiTbKicTh BEHTHISIIMHAX BUKHIIB 13
OJTHOI'O THUIIOBOTO MTAalIHUKA ckinagae: B3umky 10-50 tue.mMyron, Biitky 200-500 THC. M/rox.
OckinbkK eMicis amiaky BiIOyBa€eThCs Ha KOXHOMY €Talll BHUPOILYBaHHSI MTHUIll, TOMY 3aXOAH IIOJ0
CKOPOYEHHS BHKH[IB TaKOX IMOBUHHI OyTH KOMIUIEKCHUMH — BIIPOJIOBXK <«a30THOTO JKHTTEBOTO
MUKITY» BiJI TIICTHIIKK Y ITAITHAKY IO BHECEHHSI Y TPYHT OpTraHiqHOrO J100pHBa.

[HTEHCHBHICTh BHIUIEHHS Ta30MOIOHUX PEYOBHH B aTMOC(epy 3alIeKUTh Bijl yMOB 30epiranHs
(TemmepaTypH, BOJOrOCTi MOBITps, THIy THOECXOBHINA, CIIOCOO0Y TOMOreHizarii) Ta crernupiqHnx
BIIACTUBOCTEH THOW. BUIiNEHHS IIUX Ta3iB CyTTEBO 3pPOCTAE 32 YMOBH HEJOTPUMAHHS HOPMATHBHHUX
MapaMeTpiB MIKpOKJIIMATy, 30UIbIICHHS BOJIOIOCTI MOCIIAY Ta MiJACTHUJIKH, NMEPEBHILIEHHI NIUTHHOCTI
MOCAJKN NTHIN. 3TiHO 13 JaHUMH CTATUCTUYHHMX CIIOCTEPEXKEHb, 32 MUHYJII PpOKH 3 moHan 13,5 muiH.
TOH YTBOPEHHUX CLIbCHKOTOCIIONAPCHKUX BIAXOMIB YacTKa TBAPUHHHMX EKCKPEMEHTIB, CEYOBHHHU Ta
raoto ckiaaae 37% (abo 4,938 muH. TOH).

B ocHOBY po3poOieHHs IPUHIMIIOBOT TEXHOJIOTIYHOI CXEMH BUTOTOBJICHHS T'PaHYJIbOBAHOTO
opraHiuHoro oOpHBa Ha OCHOBI Kyps4Oro MOCHTiTy TOCTaBliCHa 3ajjadya BU3HAYCHHS ONTUMAIbHHX
mapaMerpiB i 3a0e3nedeHHsT e()EeKTUBHOTO 3HE3apakeHHs BiJ] MMAaTOreHHOI MIiKpoguopH,
MPUAHATHUX PO3MIpiB, TYCTUHH Ta BOJIOTOCTI TpaHyJd, EKOJIOTIYHOT Oe3MeYHOCTI BHPOOHHIITBA
nponykmii. TakuM YMHOM BUPINIYETHCS KibKa MpoOieM — IepepoOka HAaKOMHYEHOTO TBEPAOro
Bizxoay nraxodepmu, aacopOilis ra3y (amiaky), OTpUMaHHs TpaHyJIbOBAHOTO OPTraHIYHOTrO 100pHBa
MPOJIOHTOBaHOT il

Ha ocHOBi1 ojnepkaHUX pe3yJibTaTiB JOCTIHDKEHb IMPOMOHYEThCS TEXHOJOTIS BHUTOTOBJICHHS
KOMITO3UI[il OpPraHiYHOTO TPaHYJIbOBAHOTO JOOpHBA IPOJOHTOBAHOI i, SKE MICTUTh CYyMIIl
KIMHONTUJIONITY Ta IMaJMropchKiTy y crhiBBigHomenHi 1:1 Ta kypsumii mocmin. s kommosumii
BUTpUMYEThC Tiporiopilist 1:5. BHeceHHS IUX NPUPOJAHUX JHCIIEPCHUX COPOEHTIB Oyne CIpHSTH
eeKTHBHOMY 3HIKEHH1 BOJIOTH JIO €TaIly TPpaHyJIsllii, a TAKOXK aJcopOIlii aMiaky i3 OCIHiy.

TexHomorivHa cxemMa BHIOTOBJICHHS OpraHIYHOrO J00pHMBa IPOJIOHIOBAHOI il Oyne
CKJIAZIATUC 13 TAKUX eTalliB!

1) BuasnieHHs1 TBEPAMX MEXaHIYHUX JAOMIIIIOK i3 TIOAPIOHEHHS MOCIiAY 10 po3Mipy 6-8 cm;

2) 3MmilmryBaHHS B 3MilllyBadi-MOAPIOHIOBAaYl JUCIIEPCHUX KOMITIOHEHTIB (KIMHOMTHIIONIT Ta
MAJMTOPCHKIT) 13 KYpsSYUM MOCITIZIOM;

3) rpaHyOBaHHS OTPUMAHOI CyMillli B ITHEKOBOMY I'DAaHYJISATOPI 3aKPUTOrO THITY 10 PO3MIpY
rpaHyn giamerpoM 4-6 mm i goBxuHU 15-20 Mvm;

4) cyminHg TpaHya no Bomorocti 12-15% B cymmibHOMY OapabaHi MpOTHUTEYier0 3a
temneparypu T = 145-80°C ;

5) dacyBanHns ToBapHOi (paKkirii.

3ampornoHOBaHy KOMITO3MIIIK0 PEKOMEHAYEThCS BHOCHTH: Mil 3epHO0000BI KyiabTypu (ropox,
kBacois) 0,3+0,8r/ra, mig kykypya3y ta consmuuk 0,6-2,0 1/ra, mig 6araropiuni tpasu — 0,6+0,8 T/ra,
mix ropoaHi KyiabTypu (umOyinsi, Mmopksa) 1-2 1/ra, min kopeHeruiogu (Oypsik, KapToIuis, Karycra)
2-3 1/ra. 3a yMOBH JIOKaJIbHOTO BHECEHHS 103y MOKHA 3MeHImTH Ha 30-40%.
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Y. 0. BEZNOSYK, I.1. SKORETSKA, O.V.MYNKO (UKRAINE, KYIV)
REDUCING THE ENVIRONMENTAL IMPACT OF THE POULTRY INDUSTRY

National Technical University of Ukraine "Igor Skorsky
Kyiv Polytechnic Institute”, Kyiv, Ukraine
03056, Peremohy Ave., 37, Kyiv, Ukraine; ivanna.skoretska@gmail.com

In this study, the sustainability of such method of poultry litter (PL) utilization as hydrothermal
carbonization was assessed. This research includes brief overview of alternative poultry waste
utilization method of hydrothermal carbonization (HTC). Environmental and engineering aspects have
been reviewed. Studies have shown that hydrothermal carbonization of the poultry litter decreases
waste up to 10% of original mass, aleviates environmental pollution induced by land spreading and
concentrates nutrients in a sterile and easily transportable material.

With the concentration of poultry industry and increase in operation size in Ukraine, more litter
is produced. Considering massive environmental impact of landfilled poultry litter, especially to soil
acidification, alternative poultry waste treatment technologies should be assessed from environmental
point of view as well as their further application in Ukrainian agriculture sector.

Poultry litter (PL) is heterogeneous waste consisting of faeces, bedding material, feathers, urine
and waste feed and is the most suitable manure feedstock for thermal conversion processes. In
addition, use of poultry litter as organic fertilizer in agriculture has become less acceptable due to
excess nutrient in the soil.

Experiments with producing bioenergy from the livestock waste has clearly indicated that
thermochemical conversion processes have the capability to convert animal by-products into
combustible gases, bio-oils and solid product which can be used as a soil amendment/fertilizer.

Among them the hydrothermal carbonization (HTC) process that is regarded as an eco-friendly
thermochemical process suitable for wet biomass and bio waste may be considered to be a suitable
solution for this problem. The main advantages of the hydrothermal carbonization process are the
considerable decrease in weight and volume, the ability to convert wet biomass and bio waste into a
sterile material and large amounts of co-produced heat.

During hydrothermal carbonization processing, the wet biomass and bio waste undergoes a
number of complex chemica reactions such as dehydration, decarboxylation, hydrolysis and
aromatization reactions. As aresult, a solid residue (named hydrochar or HC), a liquid by-product and
some gaseous products are formed.

One the main aims of this research is to determine optimal process parameters in order to
produce a hydrochar with better chemical, physical and fue properties compared with the raw
biomass/biowaste.

The HTC process is sdf-contained and hence emission of greenhouse gas is minimized or
prevented and indeed can contribute to GHG mitigation, especially if the solid hydrochar is then put
into the ground as a means of carbon sequestration.

The obtained hydrochar, which is proposed as a soil amendment and as a substrate for
environmental remediation, is carbon and energy-dense. Moreover, hydrochar produced from PL has a
comparable heating value to brown coal and can be identified as an effective sorbent for potentially
hazardous organic compounds.

The quality and yields of the hydrochar depend on the composition and conditions of the
process such as treatment temperature, residence time, pH, etc. Only outputs of the process are biochar
and small amounts of non-toxic gases and tar.

In — depth study of the hydrothermal carbonization process has shown it’s great potential for
poultry litter and other bio waste recycling. Using the hydrothermal carbonization process in
Ukrainian agriculture could be an eco — friendly way to mitigate damage caused by large scale farming
units and to improve soil fertility in regions with low organic soil matter content.

The hydrothermal carbonization of PL processis a technology that can significantly increase the
effectiveness of recycling the poultry litter and make the poultry industry more sustainable.

Aforementioned technology has an important role in implementing of sustainable development
conceptsin Ukrainian agriculture sector.
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0. A. MAIIIKOB, 10. B. MAMUYP, C. B. KYKAYCKAC (YKPAIHA, KAiB)
THHOBAIIIHMHA ITPUPOJIOOXOPOHHA TEXHOJIOT'IS:
KOMIIVIEKCHE 3ACTOCYBAHHSA AEPOKOCMIYHUX TA HABEMHUX
MOBUJIBHUX CUCTEM EKOJIOTTYHOI'O MOHITOPUHI'Y

epoicasna exonoeiuna akademis niciaOUNIOMHOL OCBIMuY ma YnpaesiinHs,

03035, m. Kuis-35, eyn. Mumponoauma Bacuns Jlunkiecokoeo, 35,
dei2005@ukr.net ; mashkov_oleg 52@ukr.net

Jlist BU3HAUCHHS IPIOPUTETHUX HANIPSMKIB CIUTBHUX JIii HA PiBHI CBITOBOT CMUILHOTH MPUIHATI
nokymenTH (Pio+20 «MaiibyTHE, SKOr0 MU X04eM0», XapTis 3eMili), B IKUX 3HAUILIA BiI0OpaK CHHsI
3araJlbHOBU3HAHI TIpaBWja IOBEIIHKK IO BIiTHOIICHHIO 10 mnpupoau. CBoiM HempoayMaHUM
BTPYYaHHSM Y XiJl IPUPOJHHUX MPOIIECIB CYCHITLCTBO MPHU3BENO A0 MOPYUICHHS PUPOTHOI PiIBHOBAru
B MEKaX OKpEMHUX PETrioHIB 1 B MI00ANBHUX MPOIIECax MacCOSHEPTOMepeHOCy Ha TUIAHET.

Tpaguuifinuii  crocid orpuMaHHs iHQOpMAIii TPO CTaH HABKOJWIIHBOTO TMPHPOJHOTO
CepelOBHUIA I TEXHOI'CHHUX OO0'€KTIB, SKHUH 3IIACHIOETHCS HA3eMHUMH CIIy)KOaMH, HE 3aBXKIH
3a0e3meuye HEOOXiIHY OINEpPaTUBHICTh OHOBJICHHS JaHHMX. 3aCTOCYBaHHS KOCMIYHMX 3HIMKIB BHCOKOT
PO3IUIBHOI 3MATHOCTI Ta CYYacCHHUX MPOTrPaMHUX 3acO0IB OOpOOKH, BHKOPHCTAHHS MOOUIBHUX
CKOJIOTIYHMX KOMILICKCIB JIO3BOJIAIOTH OTPUMATH 1HGOpMAIliI0 PO HABKOJHIIHE CEPEHAOBHUIIIE,
CTBOpUTH 0a3y HaHWX UUPPOBHX TEMAaTHYHUX KapT 1 CTATUCTHYHHMX JaHWUX pisHOro piBHs. Lle
JIO3BOJIMTH MIJABUINUTH PIBEHb EKOJIOTTYHOI O€3MEeKM HABKOJIMIIHBOIO CEPEIOBHINA 1 TEXHOTCHHHUX
00'€eKTiIB.

Bepyun mo yBarm mocTiiiHy 3MiHYy HaBKOJMIIHBOTO CEPEIOBHINA MMl BIUIMBOM aHTPOIOr€HHOI'O
BIUTMBY, TPOMHCIIOBHX OO'€KTiB, a TakoX TapamerpiB armocdepu 3emili, BUHUKaE HEOOXiAHICTH
JIOCTOBIPHOTO BHMKOHAHHS 3aBIaHb €KOJOTIYHOIO MPOrHO3YBaHHS Ta €KOJIOTIYHOiI OE3MeKH Ha OCHOBI
3aCTOCYBaHHSI €KOJIOTYHOTO MOHITOPUHTY. TOMY pO3IIMpPEHHS] MOKIIMBOCTEH €KOJIOTIYHOTO MOHITOPUHTY
MOKHA 3/IHCHUTH 3 BHKOPHCTaHHSAM PYXOMHX EKOJOTTYHHX KOMIUICKCIB, JMCTAHI[IMHO MUTOTOBAHHX
JITaNbHUX amnapaTiB 1 KOCMIYHHX CHUCTEM CIIOCTEPEKEHHS NPH BHKOPHCTAHHI JMCTAHIIMHUX METOJIB
KOHTPOJIIO TIapaMeTpiB HABKONUIIHBOTO CEPEAOBUINA, & TAKOK 33 PAaXyHOK YJOCKOHAICHHS HayKOBO-
METOIMYHOTO anapary OIiHKH CTaHy 30H €KOJIOTTYHOI0 PH3HKY.

BusHavaeThcs M0 OJJHUM 3 MEPCIIEKTHBHUX METOJIIB TIPOBEJCHHS EKOJIOTTYHOI'0 MOHITOPHHTY €
JTUCTAHIIMHUHI, 10 0a3y€ThCsl Ha OCHOBI KOMILICKCHOI'O BUKOPHCTAHHS KOCMIYHMX, MOBITPSHHX Ta
PYXOMHX HAa3eMHHX KOMILUIEKCIB CIIOCTEPEKECHHS CHCTEM CIOCTEPSKCHHS. Y SKOCTI IMOBITPSIHUX
KOMIUIEKCIB PO3IJISIAIOThCA OC3MUIOTHI JIiTalibHI amapaTH, JAMCTAHIIHHO IIJIOTOBaHI JIiTalbHI
amapard.

Amnani3 iHpopMaIifHUX TEXHOJIOTIH TS JIaTHOCTHKH 1 OI[IHKK CTaHY JOBKULIS Ta TEXHOTCHHUX
00’ €KTIB J03BOJISAC BHM3HAYMTH, IO 3aCTOCYBAHHS aepOKOCMIYHHX TEXHOJIOTIH IUCTAaHI[IHHOIO
30HAYBaHHS BIJIKPUBAIOTh HOBI MOXJIMBOCTI CTBOPEHHS CHCTEM €KOJIOTIYHOI'O MOHITOPHHIY
3a0pyAHECHHS HABKOJHUIIHBOTO MPHPOTHOIO CEPEAOBHUINA Ta TEXHOTCHHE HEOE3NEeYHMX 00 €KTIB, a
TaKOX OI[IHKH iX CTaHy.

Ha ocHOBI mpoBemaeHOro OOIPYHTYBaHHS HEOOXITHOCTI PO3POOKH CHCTEMH MOOLIBHOIO
€KOJIOTTYHOTO MOHITOPHHTY 3 BHUKOPHUCTAHHSM aepOKOCMIUYHMX TEXHOIOTIH COpMyJIbOBaHO
IHHOBAI[IfHY TEXHOJIOTII0 KOMIUIEKCHOI'O 3aCTOCYBAaHHS PI3HOTHUITHHX CHUCTEM EKOJIOTIYHOIO
MOHITOPHHTY: KOCMIYHI amapaTH, JITaJbHI amapaTd, acpocTaTd, aBTOMOOUTbHI KOMIUIEKCH, MOPCHKi
KaTtepa, 3ali3HIYHI MOTATH, CTaIlliOHAPHI TYHKTH CIOCTEPEKECHHSI.

[IporonyeTbcst TEXHONOTIST BU3HAYEHHS 30H €KOJOTTYHOro PU3WMKYy HAa OCHOBI BUKOPHCTAHHS
MOOUTFHIX KOMIUIEKCIB OIIHKH €KOJIOTIYHOTO CTaHy PETIOHY i3 3aCTOCYBAHHSIM reoiH(popMaIliiftHuX Ta
ACPOKOCMIYHHUX TEXHOJIOTIH.

KommuiekcHe 3acTocyBaHHS KOCMIUHHX, A€POKOCMIYHHX, Ha3eMHUX MOOUIBHHUX CHCTEM
EKOJIOTTYHOI'0 MOHITOPHHTY JO03BOJIUTH IMIJBUIIMTH JOCTOBIPHICTh Ta 1H(OPMAIiiHI MOXIHNBOCTI
Jlep>kaBHOI CHCTEMH E€KOJIOTTYHOTO MOHITOPUHTY.
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M. A. IIEMTJIIH, B. ®. PAUKO (YKPAIHA, XAPKIB)
CUCTEMHUM IIAXII J0 NIABUINEHHSI CTYIEHIO BUKOPUCTAHHS
EHEPI'Ti TA CHPOBUHHM Y COJOBOMY BUPOEHHUIITBI

Hayionanonuu mexuiunuu yHisepcumem «XapKi6CoKuil NOJIMEXHIYHUL IHCIUMYm»
61002, 6yx. Kupnuuosa, 2, Xapxkie, Ykpaina; michelzeitlin@gmail.com

The results of a systematic study of the soda ash production technology for the purpose of
determining the sources, estimating the volumes and methods of using waste heat were given.
Technology for the production of crystalline sodium chloride with its use is recommended. The
process of dissolving sodium chloride in condensates containing ammonia and ammonium salts of
carbonic acid was studied. Recommendation of the device for the implementation of this process was
given.

[IpuHIMIIOBUMK BaJaMH aMia4yHOIr'o CII0COO0Y BHPOOHMIITBA KajbIIMHOBAHOI COAM € HAJITO
BEJIMKa CHEPrOEMHICTh, BIIHOCHO HU3BKUI CTYICHb BHKOPHUCTAHHS OCHOBHOI CHPOBHHH — XJIOPHIY
HATpilo, SIKMii He mepesuirye 70 %, Ta BEIMKHiT 00’ €M CTOKIB, IO CTAHOBHTH Oimbmr HiK 9 M° Ha 1T
npoAykTy. Ha TemepimHiii yac MOXIMBOCTI BIOCKOHAJICHHS ICHYIOYOI TEXHOJIOT1T Maike BUYEpIIaHi,
a mepepoOKa BIIXOMIB 3 BUIIYCKOM TOBAapPHOI'O XJIOPUIY KaJIbI[i0 OOMEKEHA IMiIBUIICHHIM, Maike y
IBivl, 1 0€3 TOr0 BEJIMKUX BUTPAT TEILIOCHEPTii Ta HU3BKOIO, Y TMOPIBHSAHHI 3 COMAOI0, MOTPEOOI0 y
LOMY TIPOIYKTI.

Posrisimaroun BUPOOHHIITBO CONMM SIK CHCTEMY MOXKHA BHSBUTH, IO, MO-TIEpIle, TOPSI 3
BUKOPUCTAHHSM BEITUKOI KUTBKOCTI €Heprii BOHO MPOAYKYE HeMally KUIbKICTh HU3bKOIOTEHIIIMHOT
BropuHHoi Temot (BEP), mo cranoButh maiixke 50 % Bin Bukopucranoi. [To-mpyre, icHyt04i CTOKH
3HAYHOIO MIpPOI0 PO30ABIISIIOTHCS KOHJEHCATAMH, IO YTBOPIOIOTHCS ITiJ] Yac OXOJOKEHHS Tra3iB
pereHepariii amiaky.

Meroro pobotu Oyno BH3HA4YeHHS JDKEpeN, OIliHKa 00’ €MiB YTBOPEHHSI Ta METOMIB
BHUKOPHUCTaHHSI BTOPUHHOI TEIJIOTH.

OtpumaHi 1Mo pe3ynbTaTaMm JOCTi/KEHHS TMPAIIOI0Y0or0 BHUPOOHUIITBA JaHi IMOKa3aid, M0
ocHOBHMMH Jpkepersamu BEP € cramii pereHeparnii amiaky (IMCTWIIALIT) Ta MpPOKaTIOBAaHHS
HaMiBOPOAYKTY (KaJlbIMHAIIiS), € BUXiJ BTOPUHHOI TEIUIOTH CTaHOBUTH MpuOmm3Ho mo 2 I'/[x Ha
KOKHI 3 HUX B po3paxyHKy Ha 1 T comu. Hesmauna (mo 0,15 I'/I)xk ma 1 T comu) kinbkicte BEP
YTBOPIOEThCA TAKOX Ha CTajii raciHHA BamHa. HaBemeHi MaHi XapakTepU3YIOTh JIMIIEC Ty KUTBKICTh
TEIUIOTH, sIKa MOXKE OYTH MPaKTHYHO BUKOPHCTaHA i3 3aCTOCYBaHHSM BiJJOMHX Ta PO3POOJICHHX Ha
JaHUHA MOMEHT TexHoJorii. Jlo HHX, B TepIly Yepry, BIJHOCUTBCS BHITYCK TOBapHOTO XIIOPHIY
HaTpito (BUBApHOI COIi), SIKMI Ma€ BEITUKHIA MOIMUT, K Y MPOMHUCIOBOCTI, TaK i y modyTi. Bizomo, 1o
OCHOBHOIO CTaTTEI0 cO0IBapPTOCTI IILOTO MPOAYKTY € EHEpPris, I[iHa K01 y BUNIaAKy BUKopucTanHs BEP
CYTTEBO 3MeHIIyeThes. [l BumaptoBanHs ouuineHoro posunHy NaCl (poscomy) Moxke Oyth
BUKOPUCTAHUI Map PO3IIUPEHHsI KOHACHCATY KaJbI[UHAII, a TaKOX Map, MO yTBOPIOETHCS y Tak
3BaHWX arapaTax MUTTEBOTO CKHUITAHHS MMPH 3HWKEHHI TUCKY HaJl CTOKOM JTUCTHUJISIIIL.

IIle omuH HampsIMOK OTPUMaHHS XJOPUIY HATPil0 TMOB'I3aHUA 3 BUKOPHCTaHHS
HU3BKOIMOTEHIIHHOT TEIUIOTH, IO BIIBOAMTHCSA IMPH OXONOKEHHI TasziB. [l 1poro po3podieHo
amapar Ta TEXHOJIOTiI0 BUIIAPIOBAHHSI OYHMILEHOTO PO3COY Y TPaJUpHi.

ABTopamMH Takok Oynma po3poOiieHa TEXHONOTISI 3aCTOCYBaHHS XJIOPHIY HATpPIlO y TBEPAOMY
BUTJISII IS 3MEHIICHHS 00 €My CTOKIB. [IpM OXOJO/pKeHHI ra3iB JUCTHIISALIT YTBOPIOETHCS BEIIMKA
KUIBKICTh KOHJEHCATIB, IO MICTATh aMiak Ta BYIJICIICBOAMOHIHHI comi. [To icHyroumii TexHomorii It
KOHJICHCATH 3MIIIYIOTh 31 CTIYHOIO PiIMHOI0, 301IbIIyI0uH 1i 00'eM. Byo 3anpornonoBaHo HacH4yBaTH I1i
KOHJ/IGHCATH TBEPAWUM XJIOPWIIOM HATPIIO0 Ta TOBEPTATH y BUPOOHUIITBO. Y TIPOIECi PO3POOKH Ii€i
TEXHOJOTII Ha Jil04OMY BUPOOHMIITBI OyJM BHUBUYCHI 3aJISKHOCTI KUIBKOCTI Ta CKIaay KOHJICHCATIB BiJ
peXUMY BEICHHS TMPOIECY, a TAaKOX PO3POOJCHO TEXHOJIOTII0 PO3UMHEHHS KPHUCTAIIYHOTO XJIOPHIY
HATPIIO Y BUCXITHOMY TIOTOIII PIIMHY Ta anapart Jyisl peajizaiii i€l rexuonorii. [Ipu ipomy Oyna BUBUeHa
KIHETHKA Ta CTaTUKa PO3YMHEHHS B 3AJISKHOCTI BiJl CKJIA/Iy Ta TEMIIepaTypH KOH/ICHCATIB.

OTpuMaHi JaHi HaWIUIM BOPOBA/DKEHHS Y BHUIVIAAI €CKI3HOTO TMPOEKTY amapary Ta
pPEKOMEHIAIil 100 TEXHOJIOTIYHOI CXEMH Ta TEXHOJIOTIi BEIEHHS MpoIecy, sAKi IepeaaHo y
BIJIMIOBIIHY MTPOEKTHY OpPTaHi3allilo.
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K. A. MAXJIAM, M. A. IEUTJIMH, B. ®. PAUKO (YKPAUHA, XAPbKOB)
MOBBIIIEHUE Y@ ®EKTUBHOCTHU PABOTbI JIOKAJIbHBIX
OUYUCTHBIX COOPY KEHUHN NTULE®ABPUKHU

Hayuonanvnwiii Texnuueckuu Ynusepcumem «Xapvrosckuu [lonumexuuueckuu Mncmumym»
yi. Kupnuueesa 2, Xapvkos, Ykpauna, 61002, raiko.hpi@gmail.com

This paper is shown that the composition of wastewater from processing enterprises of the food
industry is continuously changing. It's requires constant adaptation of the technological mode for their
purification. The procedure of such adaptation is based on continuous monitoring of composition and
timetable of sewage flow and sdection of appropriate reagents, conditions of their application and
their combination. It has been experimentally established that the use of such monitoring and control
admit to maintaining the efficiency of wastewater treatment at the required level. In particular, for SS
in the range of 90 + 98 %, COD 48 + 55 %, BODs 46 + 51 %.

[IpakTdecky OONBIIMHCTBO CTOYHBIX BOJ MPEINPUATHIA MHUIIEBON MPOMBIIIICHHOCTH TEpe[
cOpOCOM TPOXOAAT OYMCTKY OT 3arps3HeHuil. He HCKIOUEeHHEM, SIBJISIOTCS W CTOYHBIC BOJIBI
yOoitHoro 1exa nTuiedaOdprK, OTHOCAIIMECS K KAaTerOpUH CUIIbHO3ArpsI3HEHHbIX. OCHOBHBIMH
3arpsA3HUTCIAMU ABJIAIOTCA Macia, JXUPbI, OCTATKU KOPMOB, TKaHeﬁ, KpOBb U T.II., YTO CYHICCTBCHHO
OCIIOXKHSIET PabOTy OYKMCTHBIX COOpPYXCHHUIl mpennpustus. JIokajgbHas OYMCTKA TaKHX CTOKOB
OCYILIECTBJISICTCS, B OCHOBHOM, Ha (DJIOTALIMOHHBIX YCTAHOBKAX PAa3JIMYHOrO THIIA C MPEABAPUTEIbHON
WX peareHTHOH o0pabotkoii. Kak nmpasuio, 3ppeKTHBHOCTD OOIBIIMHCTBA CYIIECTBYIOIINX OUUCTHBIX
coopyxxenuii He npesbimaer 20 + 30 % mo XIIK u BITK u 50+-60 % 1o B3BeIICHHBIM BEIIECTBaM, 4TO
ABJIICTCS HEAOCTATOYHBIM KakK JJIsA HOCJ’ICZIyIOHIefI OYHCTKH Ha CO6CTBCHHBIX OYUCTHBIX COOPYKCHUAX,
TaK ¥ JJIsi cOpoca CTOKOB B TOPOJCKOH KOJIEKTOp. B TO jxe BpeMsi Ha MUJIOTHBIX YCTAHOBKAxX MPH
MIEPBUYHOM I0JI0OPE PEarcHTOB JOCTHTAIOTCS 3HAYUTENBHO Jy4iine pe3ynbraTsl: 50 + 60 % mo XITIK
u BIIK 1 95 + 99 % 110 B3BELICHHBIM BEILLIECTBAM.

OT1paboTKa TEXHOJOIMYECKOr0 P&KMUMa PabOThI JIOKAJIBHBIX OUUCTHBIX COOPYKCHUIT HYXKIaeTcst
B MOHUTOPHHIC I/IH(I)OpMaHI/II/I 0 COCTaBC U PCKHUMCE IMOCTYIUICHHSA CTOYHBIX BOH, IMOCKOJBLKY CTOKH
MOT'YT 3HAYHTENIFHO Pa3inyaThcsi BO BPEMEHH IO COCTaBy, Temiiepatype, PH u T.m. Xots c6op Takoii
uHpOpMAIIUK  JIOCTATOYHO TPYJOEMOK, OIHAKO TOJyYCHHbIC JaHHBIC I03BOJSIIOT OTpadoTaTh
Hanbosnee cOATaHCUPOBAHHBIH W PABHOMEPHBIA PEXHM TOAAaYM CTOYHBIX BOJ HA OYHUCTKY |
MaKCHMAaJIbHO TOMOT€HU3UPOBATh COCTAB CTOKA. DTa MPOIIeAypa, B CBOKO 0Yepeb, 1aCT BO3MOXKHOCTh
BBHITIOJIHUTh TIOJ0OP COOTBETCTBYIOIIMX PEAreHTOB, YCIOBUH HX NPUMEHEHUs, KOMOWHAIMHA H
OIPEIEeNNTh, TaK Ha3bIBAEMYI0, pa00OUyIO TOUKY, YTO U OYAET CrocoOCTBOBATh BhIpaboTke Hanboee
SKOHOMHYHOT0, 3()(PEKTUBHOIO M CTAOMILHOT'O PEXKUMa OYHCTKH.

[Ipumenenue onurcaHHON TPOLENYpPHl B UCCISNOBAHUN OYHUCTKH CTOYHBIX BOJ yOOMHOro Iexa
ntunedaOdpuKki Mokaszano, 4To 3(Q(EeKTUBHOCTh OYMCTKH CTOYHBIX BOJ B TeUeHHE 6 MecsleB 1o
B3BEILICHHBIM BellleCcTBa yaepkuBaiach B mpenenax 90 + 98 %, XIIK — 48 + 55 %, BI1Ks —46 + 51 %.

Crnenyer OTMeTHTh, YTO Ha OJTale MPOBEICHUS ITyCKOHAJaJIOYHBIX PaboT ObUT Moj00paH
KOAryJISIHT MOJMOKCUXJIOPU amtoMuHus (10301 B pacuere Ha amomuuuii 150 Mr/i) B codeTaHuu ¢
2wmr/n 0,03 % pactBopa katroHHOTrO (iokynsHTa npu PH cpemsl 6. B TakoM pexume OYHCTHBIC
coopykeHus npopadoranu 4 mecsia. [locie BbIBeCHHs Ha PEKOHCTPYKIIUIO YaCTH TEXHOIOTMYESCKON
JIMHUX Ha OCHOBHOM MNPCANPHUATUH, COCTAB U KOJIMYCCTBO CTOKA M3MCEHHJIOCH, a4 KaUCCTBO OYHCTKH
cHU3WIOoCh. [lo pe3ynbraTaM MOHMTOPWMHIA OBUIM 3aHOBO MMOM00paHbl peareHTHl. [lociemyrorue
2 Mecsiia npeanpusTie padboTtao ¢ GIOKYISTHTOM CepHOKHCIoe xere30 (mo3a 110 mr/im) coBMecTHO ¢
pacTBOpoM KaTHOHHOTO (IIOKYJIsTHTA 1030# 1 Mr/im u mopmienaunBanneM cpeasl g0 pH = 5,5. TTocie
3aBepIICHUs] MOJACPHU3AIMHU TPEINPUITHS BBINOTHEHHE KOPPEKTHPOBKU TOJO0OpPAHHBIX pPEarceHTOB
nmoTpe0yeTcst BHORBb.

[MoxneprkaHue 0TPaObOTAHHOIO PEKUMA TPEOYET OCHAIICHHS OYMCTHBIX COOPY)KECHHUH CHCTEMOM
HAJIOKHOTO KOHTPOJIS B PSKUME PEaibHOrO0 BPEMEHH, MO3BOJISIOIIETO 00CITYKUBAIOIIEMY TTEPCOHAITY
MaKCHMAJILHO ONEPATUBHO PearupoBaTh Ha BHEIIHHE U BHYTPEHHHE (PaKTOPhI IKOJOTHUECKOTO PHCKa.

[Tpu cobnroieHNH BHIIIETIEPEUHUCICHHBIX YCIOBUI 3(PEKTHBHOCTh PaOOThI JIOKAILHBIX OYHCT-
HBIX COOPY)KCHUI B peajbHBIX YCIOBHUSAX DKCIUTyaTallid MOXET ObITh MaKCHMAJIBbHO MPUOJIIKEHA K
pe3yabTaTam, MoJy4eHHBIM B JJAOOPATOPHBIX YCIOBHSX.
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12/ V.HALYSH, 1. M. TRUS, 1I. V. RADOVENCHYK,
'E.V.MELNYCHENKO, *H. U. FLEISHER (UKRAINE, KY1V)
MODIFICATION OF VEGETAI WASTES TO INCREASE
THE EFFICIENCY OF WATER SOLUTIONS PURIFICATION

! National Technical University of Ukraine “ Igor Sikorsky Kyiv Polytechnic I nstitute”
Peremohy ave., 37, Kyiv, Ukraine, 03056, eco-paper @kpi.ua
20. O. Chuiko Institute of Surface Chemistry, National Academy of Sciences of Ukraine
General Naunov str., 17, Kyiv, Ukraine, 03042, info@isc.gov.ua

New methods of chemical modification of wastes of food industry which alow to obtain
effective lignocellulosic sorbents were developed. Crashed walnuts shells were used as a raw material
and its chemical composition and sorption properties were investigated. The influence of the
parameters of chemical modification on the yield of lignocel lulose product, its sorption ability towards
methylene blue and static exchange capacity for 0.1 N NaOH was studied. Optimal parameters of the
process were established.

The problem of pollution of water objects of the environment is an urgent for different
countries. For nowadays, the priority direction of chemical technology is the application of "green
technologies' to ensure the ecology of production. It can be achieved by the application of by-products
or vegetal wastes of agriculture and food industry as biosorbents. En effective biosorbents can be
obtained by chemical modification of plant materials, for example, with phosphoric acid, at low
temperature.

During experiments, three fractions of the raw materia were used: 0.5 mm> fraction A> 1.0 mm;
1.0 mm> fraction B> 1.5 mm; 1.5 mm> fraction B> 2.0 mm. It was shown that reducing the particle
size of the initial material leads to an increase in the efficiency of methylene blue removal from water
solution from 17.2% for fraction B to 39.20% for fraction A. The static exchange capacity increases
by an average of 30% for each subsequent fraction. To provide the plant materials with additional
sorption properties, along with mechanical treatment, it is possible to apply chemical modification. It
was established that an increase in the concentration of phosphoric acid from 5 to 75%, there is a
decrease in the yield of the final product is observed. It can be connected with the dissolution and
removal of the extractives and the low molecular weight fraction of the polysaccharides. And the
maximum reducing in the yield of the product corresponds to the modification during first 60 minutes.
Further increase in the processing time up to 180 minutes has low effect on the yield of
phosphorylated lignocellulose product. Static exchange capacity of biosorbents is also increase with an
increase in the concentration of inorganic acid and with the increase of time of the process to
120 minutes. Further increase in the processing time up to 180 minutes does not effect on static
exchange capacity.

Increasing of both parameters during phosphorylation of crashed walnuts shells has a positive
effect on absorption efficiency towards methylene blue. It can be explained by the fact that in the
process of modification the removal of the part of extractives of organic and inorganic nature from the
plant raw material, depolymerization of polysaccharides components, which leads to the formation of
porous structure in phosphorylated lignocellul osic biosorbents takes place. Absorption of cationic dye
on such sorbents occurs both through physical adsorption and by mechanisms of chemisorption with
the participation of functional groups of modified plant material.

According to the results of the experiments, the regression equations for the phaosphorylation of
walnuts shells (the values of the correlation coefficients are close to 1) were obtained. To find the
optimal solution it was decided to apply a combination of quality indicators using the generalized
desirability function. According to the calculations, the optimal parameters of the process (the
concentration of phosphoric acid and the time of the process are 54.8% and 120 minutes, respectively)
were established. The maximum value of Harrington's desirability function in optimum point is
0.7612.

The publication contains the results of research conducted with the grant support of the State
Fund for Fundamental Research under the competitive project F83 / 50087.

Ceminap 3 Seminar 3



118

R.T.MARIYCHUK (SLOVAKIA, PRESOV)
GREEN SYNTHESISOF METALS NANOPARTICLES AND THEIR APPLICATION

University of Presov
080 01, 17th November str., 1, Presov, Sovakia; ruslan.mariychuk@unipo.sk

Nantechnology usually considers objects with at least one of the size dimension below 100 nm.
At this size range, particles exhibit properties which are different with macroscale materials. These
unusual properties are gaining importance in the areas of biomedical sciences, drug-gene delivery,
optics, electronics, energy science, catalysis and many others. That is reason why the production of
nanoparticles (gold, silver, platinum, and copper) with innovative applications can be achieved by
controlling the size and shape on the nanometer scale.

Nanoparticles exhibits size and shape-dependent properties. Both properties heavily influence
the properties of nanoparticles which are of interest for applications ranging from biosensing and
catalysts to optics, antimicrobials, and modern electronics. The special interest of the synthesis
research is shape design. There are many reports about successful synthesis of nanoparticles with
different shapes: nanoprisms, nanostars, nanotriangles, nanocubes, nanorods and others.

In recent years, the development of metallic and metal oxide nanoparticles in an eco-friendly or
“green” manner using biological materials has attracted significant attention. Nanoparticles can be
prepared by physical, chemical, electrochemical, sonochemical, irradiation, and biological routes.
However, the biological route is most preferred and it includes microbial nanosynthesis (use of
microrganisms) and phytonanosynthesis (use of plants) approaches. The biogenic reduction of metal
ions to the base metal is quite rapid, can be conducted readily at room temperature under sunlight
conditions, can be scaled up easily, and the method is eco-friendly. The reducing agents involved
include various water-soluble metabolites (e.g., alkaloids, terpencids, polyphenolic compounds) and
coenzymes. Other advantages of phyto-nanotechnology include the safer nature of synthesis,
biocompatibility, non-toxic nature, cost-effectiveness, sustainability, and environmental friendliness,
as wdl as a lack of underlined special culture preparation and isolation techniques. In addition,
biosynthesis involving the use of plant extracts usually occurs in agueous medium, which is cheap and
offers no limitations in terms of applications.

Despite the extensive studies and wide publicity in the field of phytosynthesis of nanoparticles,
there are number of problems which need to be solved. First problem is a achievement of high
reproducibility at the green synthesis of nanoparticles using plants. The composition of plant material
depends from many factors — solar year, the plants are under a variety of environmental pressures
including water stress, lack or excess of essential nutrients, changes in the soil pH, herbivores and
parasites attack, competition among species, excess or lack of light exposure and others. Beyond the
environmental pressures there is also the incidental (e.g., pollution) and intentional anthropic actions
(for instance, application of pesticides and herbicides). Moreover, the age of a plant aso may
influence in the presence and concentration.

The second problem is scaling-up the production of nanoparticles. The challenges of scaling up
the nanoparticles green synthesis using plants include the low abundance of raw materials (e.g., non-
cultivated plants), lack of appropriate equipment to render the necessary amounts, difficulty to control
the molecular composition, and the heterogeneity of plant extracts.

Predictability of nanostructures formation and activity represents a third problem which needs
to be solved. The next few years will demonstrate whether or not simulators will have a feasible
application in the green synthesis of nanoparticles.

In order to increase the confidence of the green synthesis of nanoparticles by plants, some
paradigm shift must take place. Firstly, researchers have to understand the mechanisms underlying the
bioreduction, nucleation, growth, and stabilization of nanoparticles using plants and accept that this
task could not be satisfactorily accomplished without a consideration of the phenomenon as whole and
including all related variables. Secondly, they should prospect innovative solutions for current and
future challenges towards the reliable and efficient use of nanoparticles synthesized using plants.

Finally, researchers must prove that green synthesis of nanoparticles using plants is predictable,
reproducible, scalable, and safe to be used on multiple threads.

Ceminap 3 Seminar 3



119

0. M. TAHOIIEHKO, IO. C.TOJIK, A. M. KOTJISIP (YKPAIHA, IIOJITABA)
JOCJIIKEHHS BIVIMBY BIAITPAIIbOBAHUX ABTOMOBIJIBHUX
MACJISIHUX ®LJIBTPIB HA IPYHT TA ATMOC®EPHE ITOBITPSI

Ilonmascovkuti HayionaneHuti mexniunuil ynieepcumem imeni FOpis Konopamioxa
36011, npocn. [lepwompasuesuii 24, m. [lonmasa,Yxpaina,
elena.ganoshenko26@gmail.com

The paper presents the results of studies on the used automobile ail filters influence the soil. The
migratory properties of petroleum products in soil, which are part of used motor ail, are investigated. The
content of petroleum products and the size of damage from the placement of used automobile ail filters on the
soil are defined. The container for separate collection of used automobile oil filters is deve oped.

I'mobanbHa aBTOMOOUTI3AIlS TMpW3BENa HE TUIBKH J0 3a0pyIHEHHS arMOoc()epHOrO TIOBITPS
BUXJIOITHUMM Ta3aMH, a 1 JI0 YTBOPSHHS BEIMKOI KUIBKOCTI BiAIIPallbOBaHUX EJIEMEHTIB. BimmoBimHo 110
ICHYIOYOI0 3aKOHOJIABCTRA, OUTBIINICTL 3 HUX HAJIOKATH JI0 HEOE3MEUHUX BIIXOMIB 1 MOTPEOYIOTh YTHJTI3ALLi.
[HTEHCHBHE 3pOCTaHHS TPAHCIIOPTY B YKpaiHi NMPU3BENO JI0 HAKOITMYEHHST HeOE3MEeYHUX BIIXO/IB, 30KpeMa
BIANIPaIIbOBAaHMX aBTOMOOLIBHUX MAaCISTHUX (BLIBTPIB.

OCHOBHIUMH MICIISIMA yYTBOPEHHSI BIINPAIlbOBAHMX MACISTHUX (UIBTPIB € CTaHIil TEeXHIYHOro
00CITyrOBYBaHHS aBTOTPAHCIIOPTY, & TAaKOXK IIMPUEMCTBA, SIKI eKCILTyaTyloTh aBToMoOLT. OIHAK HEPIIKO
BJIACHMKH aBTOMOOLIIB 3aMiHIOIOTh MACISTHUH (iTBTP BIACHOPYY, BUKHAIOUA BUKOPUCTAHHH (DiTBTP pa3oM
3 BIINpallbOBaHUM MAcCJIOM Ha CMITHHK. TOMy 3Ha4yHa YacTHHA iX TOTparuisie Ha TOJITOHH TBEPIMX
MoOyTOBUX BiJXOJiB, HECAHKIIIOHOBaHI 3BAIMIIA Y JICOCMYraxX, TEPUTOPil 32 NMPUBATHUMU TapaKHHMH
KOOIIepaTUBAMM 1 T.[I.

BianpaiiboBaHi MacTH/IbHI MaTepiajii — HPEACTABISIOTh CKIIAJHI 0araTOKOMIIOHEHTHI CHCTEMH, SIKI
YTBOPIOIOTBCSL B TIPOIIECi EKCILTyaTallii aBTOTpaHcnopty. Jlo iX ckiamy BXOIATH: OCHOBA MACTHIIBHOTO
MaTepialy Ta IPUCAIK{, MPOMYKTH PO3KIaay 0a30BMX KOMIIOHEHTIB 1 NMPHUCAIOK, a TAKOK CTOPOHHI
JIOMIIIKKA. Y  BiAlpallbOBAHOMY MOTOPHOMY Macii ineHTr(ikoBaHo Ouibiie 140 BHIIB KaHIIEPOreHHHX
MOMIUKIIYHUX BYTJICBO/IHIB.

ToMy OCHOBHHMM JIOCTI/PKYBaHAM KOMIIOHEHTOM BHIUIIEMO HA(TOMPOMYKT, 3 HA()TH OTPUMYIOThH
OCH3MH 1 Ma3yT, Macja 1 BCUISKI BUAM MAcCTHJ, OXOJIO/DKYIOYI PIIMHHM 1 PO3YMHHHKH. BimnparpoBaHe
ABTOMOOUTFHE Macllo, K BiOXin BigHeceHWH a0 3 Kiacy HeOe3MeKH 1 MOTPAIUIsIoYd B HABKOJIMIIHE
CepeIOBHIIIE, 3a0PYIHIOE IPYHT, OBEPXHEBI 1 mif3eMHI Boau. HaiickiaaHile BITHOBITIOEThCS 3a0pyIHEHUH
TIPYHT, OCKUTGKH BiH 37]aTE€H aKyMYJTIOBATH 1 3aKPITUTIOBATH IKIUTHBI i TOKCHYHI PEYOBUHH, OrO MPUPOTHE
BiZIHOBJICHHS J{y>K€ TIOBLIBHHIA ITPOILIEC.

Buxonstum 3 HaBeIGHOTO, AOCHIPKSHHsI BIUIMBY BiIIPaI[bOBAaHUX aBTOMOOLIBHMX MACISIHUX (LIBTPIB
Ha JIOBKULIS IUIIXOM BU3HAYCHHS MIrpalifiHUX BJIACTUBOCTEH HA()TOMPOMYKTIB, SKI BXOIATH JIO CKIaTy
BIINPAIbOBAaHOTO aBTOMOOLTLHOTO Maciia Ta po3Mipy IIIKOIH BiJ iX PO3MIIIIEHHS Ha IPYHTI, € aKTyaJIbHIM.

[pu nonaganHi y rpyHT HAQTONPOMYKTH POHUKAIOTH BIVIMO B/l TOBEpXHi. BOHM BCMOKTYIOTBCSI HUM
32 PaxyHOK KalUIIPHUX CHJI ¥ MOXYTh YTPUMYBAaTHCS B TakOMY CTaHi TPUBAIMKA 4ac, TOBHICTIO
M030aBIISIIOYM TPYHT POAIOYOCTI, MEPETBOPIOIOYN HOro B HacHueHy HaTONMpoaykTamu ryOKy. BuBueHHs
MIrpaliiHuX BJIaCTUBOCTEH HA(TOMPOMYKTIB MMOKA3aJIO0, 110 HEOOXITHUM € JOCIIHKECHHS IPOHUKHEHHS 1X B
TOPU30HTAJIBHIM IUIOIIMHI Ta B IIIKO IpyHTy. TprBasia B3a€MOJIis BiANPaIlbOBaHKX aBTOMOOUTEHHX MACIISTHUX
(GUIBTPIB 3 HABKOJMIIHIM CEPENOBHMILEM, B PE3YJIbTaTi [ii aTMOC(HEPHHUX YMHHUKIB, MPU3BOIUTH 0
PYHHYBaHHS KOPITYCY 1 BUTIKaHHS Maclia B JJOBKIJUIS.

Ha ocHOBI mpoBeneHMX pO3paxyHKIB IMATBEPHKCHO HEOC3MCUHUI BIUIMB  BIANPAIbOBAHMX
ABTOMOOLTEHMX MACIITHUX (LIBTPIB, 2 OCOOJMBO iX CKIaI0BHX, HA BCI KOMIIOHEHTH JOBKLLIL. ToMy icHye
moTpeda HeraHO BHPIIITYBAaTH MHWTAHHs ITOBODKCHHS 3 TAaKMM BHJIOM BIIXOdY, 3a/Is IOKPAILCHHS CTaHY
HABKOJIMIIIHROIO CepeloBUIlia. HalOunbIn paiioHaapHKM CIIOCOOOM IOBO/PKEHHS 3 BiAIpalbOBAHUMH
ABTOMOOUTHHAMH MaciSIHUMH (ilbTpaMu € 30ip, nepepoOka i MOBTOPHE BHKOPUCTAHHS, OCKLIBKH
(GUTBTP MICTUTh 3HAYHY KUTBKICTh [IHHOI CHPOBUHH, Ky MOXXHA BITHOBUTH Ta TOBTOPHO BUKOPHCTATH
JUIsl BAPOOHHUYOTO TPOIIECY.
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0. M. JAHWIIOK, B. M. ATAMAHIOK, M. JI. BAUMK (YKPAIHA, JIbBIB)
BIIVIUB ' APOAMHAMIYHUX YMOB HA ITPOLEC PO3UUHEHHSA
BEH30MHOI KHCJIOTH TA KOE®IIMIEHT MACOBIJIAYI
1 YAC IHEBMATUYHOI'O HEPEMIIIIYBAHHSA

Hayionanvnuii ynisepcumem “ Jlvgiecoxa nonimexuixa”
79013, 6ys1. Cm. Banoepu, 12, Jlveis, Ykpaina;, mr.danuk.91@gmail.com

Experimental studies of benzoic acid dissolution during pneumatic mixing have been carried
out. The dependence of the change in the diameter of the polydispersed particles of benzoic acid on
the change in the concentration of the solution in the conditions of the variable compression air flow
rate for the polydisperse mixture and separatdy for each of the fractions was analyzed. We have a
generalization of theresults of the experimental determination of the mass ratio of benzoic acid during
the pneumatic mixing. The molecular diffusion coefficient is determined. Also comparative
experimental data with theoretically calculated ones.

B HaykoBuX mparsx 0araTboX JOCTIIHUKIB, IO CTOCYIOTHCS PO3UMHEHHS TBEPAWUX PEUOBUH
OCHOBHA YyBara NpWAUICHA JOCTI/DKEHHIO MOHOAMCIEPCHHX CHUCTEM Y CTallioOHapHOMY IIapi.
HartoMicTh, y HpOMHCIOBOCTI TBepia ¢haza € IMOMIIUCICPCHO 1 BHMAara€ HOBUX IMIIXOIIB [0
BH3HAUCHHS 3aKOHOMIPHOCTEH MpoIeciB po3yrMHEeHHsS. B po0oTi pociimkeHo MacooOMiH y mporieci
PO3YMHEHHSI ITij] Yac MHEBMATHYHOTO TIepeMilllyBaHHsI PO3YMHY OCH30WHOI KHUCIIOTH y BOJIi, & TAaKOXK
BU3HAUYCHO KoedimieHTn MonekyisipHol audysii ta MacoBigmadi. bensoina kucinora (CgHsCOOH),
SIKa IIHPOKO BUKOPUCTOBYETHCS B PI3HUX Taly3siX XiMiuHOI, (papManeBTHIHOI, KOCMETHYHOI, XapuoBOi
MPOMHCIIOBOCTI Ta Y MEUIIMHI — II¢ TBEP/Ii KPUCTAIIN MOTIUCIIEPCHOTO IPaHyIOMETPUYHOTO CKIIATY.
B nanwmii wac ocHOBHa yBara 30cepe/PKeHa Ha BJIOCKOHAJICHI ICHYIOYMX TEXHOJOTiIH OTpUMaHHS
BOJIHOTO PO3YMHY OEH30MHOI KHCIOTH, 30UIbIICHHI MPOMYKTUBHOCTI OONaJHAHHS, 3MEHIICHHS TPH
IOMY KUTBKOCTI BIIXO/IiB Ta OTPUMAaHHI MPOJYKTY BUCOKOI YHCTOTH.

BHacniok  eKcriepuMEHTalbHUX JIOCHIDKEHb 1 TPOBEACHUX PO3PaXyHKIB OTPUMAHO
3aJIOKHOCTI, sIKi MMOKa3yloTh, 110 30UIBIICHHS BUTPATH CTHCHYTOrO TOBITPS, a TAKOX IIiJBHIICHHS
KOHIIGHTpAIlil PO3YMHY MPU3BOAMTH O 3MEHIICHHS iaMeTpiB YaCTUHOK IMOJIAMCIEPCHOI CyMilli
3arajioM Ta OKpeMO Uil KOXKHOI i3 (pakiiii OeH30MHOI KuCiIoTH. JIo TOro K, €KCIepUMEHTAIbHO
MiATBEP/UKEHO MPHITYIIEHHS NP0 TE€, M0 YAaCTHHKH BCIX PO3MIPIB PO3UMHSIOTHCS PIBHOMIPHO, a
3MEHILICHHS yCEePEAHCHUX JiaMeTpiB pi3HUX (Ppakiliii BinOyBaeThCs Ha OJHY 1 TY K BEIUYHHY.

[lianTBepmKeHo, IO 31 3pOCTAaHHSAM KOHI[EHTpAIlii pPO3YMHY y Yaci 3MEHIIYEThCS ILIOIIA
MOBEPXHI MacooOMiHy MaTepially 3 pO3UYMHHHKOM. Ha OCHOBI OTpMMaHMX JaHHX 3pOo0JICHO
y3arajbHEHHs 3MiHH KoedillieHTa MacoBiJiadi MONiJUCIIEPCHOI CyMIllli 3a PI3HUX BUTpAT MOBITPS i
BCTaHOBJICHO, 1110 BiH 3pOCTa€ B 4Yaci, a HAHOUIBIINX 3HAYEHB J0CATaE 3 HAOMMKEHHSIM PO3YHHY 0
KOHIIEHTpaIlil HaCHYCHHs. EKCIIepMMEHTaIbHUM IIISXOM IIATBEPKEHO HE3AICKHICTh KOe]illieHTa
MacoBimgadi BiJ PO3MIPY TBEPAMX YACTHMHOK. Pa3oM 3 THM, IOKa3aHO HOro 3ajieKHICTh BiJ
T1IPOAMHAMIYHOTO PEXHMY, 32 SIKOTO BiJIOYBAETHCS MPOIEC PO3UMHEHHS. Y3arallbHEHO 3aJICKHICTh
Koe(illieHTa MacoBiJjaui Bil KOHIIGHTpAIil pO34MHY OCH30MHOI KHCJIOTH 31 3MIHOK BHTpaTH
CTHCHYTOrO ToBiTps y Mmexax 0,8-5,6 Mo,

Ha ocHOBi ekcliepuMEHTaJbHUX Ta OOYHMCICHHUX JaHUX OTPHUMAHO PIBHSHHS 3aJICKHOCTI
Koe(illieHTa MacoBijyia4yl Bil 3MIHM JUCHIAIl eHeprii B 00 e€Mi amapaTy MiJl 4Yac PO3YHMHEHHS

Oen3o0iiHoi kucnotu. KoedimieHT MacoBifadi 3i 3pOCTaHHSM BHTPATH IMOBITPS 1 TUCHIIALIl eHepril B

. . o 0.7
arapari 3pocTae 3a 3aJIeXKHICTIO, Ky MOYKHA NIPEACTABUTH Y BUISAAL piBHsHHEA B = 1,55+ &, .

Busnadyeno koedimieHT MonekyisipHoi andysii, sIKM 3a1eKHTh BiJ TeMIEpaTypHUX YMOB
MPOIIeCy PO3UHHEHHS a TaKOX IMOPIBHSHO eKCIIEpUMEHTANIbHI J]aHi i3 TEOPETHYHO PO3PaxOBAHUMU, SIKi
MOKa3yIOTh X 3aJI0BiIbHE cIiBnaAiHHsA. OTpUMaHO KpHUTEpialdbHy 3aJISKHICTh /Ui BU3HUYCHHS YMCIIA
IllepByna, sike TOKa3ye BIUIMB TiIPOAMHAMIYHMX YMOB Ha KOe(il[iEHT MacoBiamaui Imig dYac
pozurHeHHs. OTpUMaHi 3alleKHOCTI Ta y3araJibHEHi pe3yiabTaTH EKCIEPUMEHTAIBHUX JIOCHTIKEHb
Jaf0Th 3MOTY 3 JOCTaTHBOIO TOYHICTIO JUIsI TPaKTHYHUX PO3PaXyHKIB MPOTHO3YBATH BILIUB
TiIpOJMHAMIYHAX YMOB Ha IIPOIEC PO3YMHEHHS IMOJIAMCIECPCHUX TBEPAUX YaCTHHOK OCH30MHOT
KHCJIOTH TiJ1 4aC TTHEBMATHUYHOTO MepEeMIllyBaHHs PO3UHHY.
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B.10. CKJIAP, T. €. JEBEJAEHKO, T. B. IMAPKO (YKPATHA, OJJECA)
JOCJIIIKEHHS YMOB JIITOJI3Y JKUPOBOI ®PAKIIII BIIIXO/IIB

Ooecvka HAYIOHAILHA AKAOEMIst XAPHUOB8UX MEXHON02Tl
65039, 6ys. Kanamna, 112, Ooeca, Vxpaina; onaft@edu.ua

The obtained experimental results of the study indicate the prospect of fermentolysis with the
lipase Rhizopus japonicus fat fraction of waste generated during the hydrogenation of vegetable ails.
The greatest activity in relation to olive oil is expressed by lipase Rhizopus oryzae, lipase Rhizopus
japonicus differs most activity relative to salmon, which is explained by its substrate specificity. It was
found that the content of free fatty acids in the hydrolyzate reached saturation level after 72 hours of
hydrolysis, and the concentration of triglycerides during this time of hydrolysis decreased to a
minimum value. The results of research should be used to improve the processing technology of waste
oil and fat industry in the food industry.

XapuoBa Ta repepoOHa MPOMHUCIIOBICT, K 1 0arato IHIMX rajay3eil HapoJHOIrO roCIoAapCTBa,
€ JDKepEeioM HEeraTUBHOTO BILTMBY Ha HABKOJIMIIHE CEPEIOBHIIE, TOOTO JpKepenoM ii 3a0py JHeHHS.

MasoBigxomHi 1 O€3BiAXOAHI TEXHOJIOril, SKi 3apa3 NPUHHATO Ha3UBaTH EKOMUILHUMH,
JIO3BOJISIIOTH, 3 OJHOrO OOKY, MaKCHMaJbHO 1 KOMIUIEKCHO BWJIyYaTH BCi I[iHHI KOMIIOHEHTH
CHUPOBHHH, TEPETBOPIOIOYM IX Y KOPHCHI MPOIYKTH, a 3 IHIIOI0 — BHUKIIOYATH a00 3MEHIIYBaTH
MIKOAY, IO HAHOCHTHCS JOBKULIIO B pe3yibTaTi YTBOPEHHS Ta TMOTPAIUISHHS B HABKOJIHIIHE
CepeoBHUIIe BIIXOAIB BUPOOHUIITBA. B maHuil yac nepeBe/cHHs BUPOOHHIITBA HA 3aMKHYTI ITUKIH
po3risiaaeThcs SK OfaHe 3 (YyHIAMCHTAIBHUX HANPSAMKIB y BHpIIIEHHI MHTaHb paI[iOHAILHOTO
BHUKOPHUCTaHHS TIPHPOJHO-CUPOBUHHUX PECYPCIB Ta OXOPOHW HABKOJIMIIHBOTO CEpeloBHINA. Bumorn
CY4aCHOT'O PHHKY JMKTYIOTh HEOOXIIHICTh CTBOPEHHS 1 BIPOBAHKEHHS Y BUPOOHUIITBO TEXHOJIOTIH 3
HU3BKOIO EHEPro-, pecypco- 1 KamiTaJOEMHICTIO, 10 JJO03BOJIAIOTH BHUIYCKATH SIKICHY 1
KOHKYPEHTOCHPOMOXKHY TIPOYKIIIFO.

TexHOMOrIYHI MPOLIECH BUPOOHMIITBA, 5KI 3aCTOCOBYIOThCS HHHI, B CBOIM OLIBIIOCTI €
OaraToBigXxogHMMH. Tak, 0OCAT YTBOPEHHS BIiIXOIB, IO € TOTEHIIIMHOK BTOPHHHOIO CHPOBUHOIO,
HIOPIYHO B IUIOMY 0 YKpaiHi craHOBUTH Onu3bko 3,0 Mulpa. T, 3HaUHA YacTKa iX yTBOPIOETHCS MPH
nepepoOIli CHPOBUHU B XapuoBid 1 mepepoOHii mpomucioBocTi. OCHOBHA YacTWHA BTOPUHHOL
cupoBrHU (0113bk0 70%) MOCTABISETHCS B CUIBChKE TOCHOAAPCTBO Y HATUBHOMY BUIJISAIL, OlbIie
10% He BUKOPUCTOBYETHCS.

[Mopsin 3 €KOHOMIYHHUM AacleKTOM — PO3LIMPEHHSM PECYpCHOrO IMOTEHI[ially CHpPOBUHH, IIO0
0COOJIMBO BaXJIMBO B JJAHWH MOMEHT Y 3B'AI3KY 13 3aralbHUM 11 1e(illiTOM, BUKOPUCTAHHS BTOPHHHOT
CHPOBUHH 1 BIIXOJIiB Ma€ IIE 1 EKOJNIOTIYHUH aCIeKT, TOMY [0 B PE3YJIbTaTi HEBUKOPHCTAHHS BiIXO/IiB
Ta HEKOHTPOJIBOBAHOTO BHKHIY iX Y BOJY, TOBITpS 1 TPYHT 30UIBIIYETHCS AHTPOIOT'CHHE
HABaHTa)XEHHS HA HABKOJMIIHE TPHPOJHE CEPEIOBHUINE, MO BeAe A0 TUCOANAHCY B EKOJOTTYHHX
CHCTeMax.

XKup Ta mpomyKTH TiAPOI3Y KHUPIB, SIKI MICTATH COANCTOKH a0 SIKi MOXKHA 3 HUX OTPUMATH, €
IIHHOIO CUPOBHHOIO JJIsl Xap4yoBOi Ta MepepoOHOI, a TAKOXK IHIIHMX Taiy3ed, TAKUX SK TyMOTEXHIYHa,
nakopapboBa, KocMeTHYHa Ta iH. bioTexHONOriYHa mepepoOKka BTOPHHHUX CHPOBUHHHX PECYPCiB B
KOPHCHI TIPOAYKTH € HaWOUIbII IOMUIbHOK Ta ©()EeKTHBHOIO 3 TOYKH 30pY SIK CKOHOMIYHHX, TaK 1
EKOJIOTTYHUX BUMOT. BIOTEXHOIOTiYHI MpoIecH IepepoOKH 0a3yloThCsl Ha MPUPOIHUX Tpolecax, sKi
MPAaKTUYHO HE MAIOTh IOOIYHMX e(EeKTiB, € MPOAYKTUBHUMH i OC3MIEUHUMHU JUTSL O10TH Ta KOMITOHCHTIB
HABKOIIMIIHBOTO CEPE/IOBUINA. TOMY, ONIYK 0i0TEXHONOTIYHUX CIIOCOOIB TiApoii3y KupoBoi (paxiii
BiZIXO/IiB OJTIHHO-)KUPOBOI MPOMHCIIOBOCTI € aKTyaJIbHUM 3aBJIaHHSM.

OpepkaHi €KCIEPUMEHTANIbHI PE3YyJIbTaTH JAOCHIIDKCHHS CBIAYaTh IMPO MEPCIEKTUBHICTH
depmenrtonizy nimazor Rhizopus japonicus »xupoBoi ¢pakiiii BifX0mdiB, SKi YTBOPIOIOTHCS MNpPH
TipyBaHHI pOCIMHHUX Ofii. Halibinblly akTHBHICTH BIJHOCHO MACIMHOBOI OJii MPOSBISE Ilina3za
Rhizopus oryzae, mimaza Rhizopus japonicus Binpi3HS€TbCS HaWOITBIIO AKTHBHICTIO BiIHOCHO
cajiomMacy, 0 MOSCHIOEThCS 11 cyOcTparcrenudiuHicTiO. BeTaHOBIEHO, 1110 BMICT BUIBHUX KHPHHUX
KHCJIOT B TIApOJI3aTi JOCAT PIBHS HACHUEHHS BXe uepe3 72 TOA TiApOoJi3y, a KOHICHTpaIlis
TPUTITIIEPHU/IIB BITPOIOBK I[LOT0 YaCy TiIpOii3y 3MEHIINIIACK JI0 MiHIMaIbHOTO 3HaYeHHs. Pe3ynbTatn
JOCITIDKEHD JIOIIBHO BHKOPHUCTOBYBATH JJIS YIAOCKOHAJIGHHS TEXHOJIOT IepepoOKH BIAXOJIB
OJNIHO-KUPOBOI raly3i Xap4oBoi Ta MmepepoOHOi TPOMHUCIOBOCTI.
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0.B. CTEIIOBA, 10. I. KY3HEIIOBA, A. C. XOMEHKO (YKPAIHA, IIOJITABA)
PO3PAXYHOK I''TIMBUHHA KOPO3Ii CTAJIEBOI'O TPYBOITPOBOJIY 3A PI3HUX
YMOB IIEPEBYBAHHSA EJIEKTPOJITHUYHOI'O PO3YUHY B TPIIIUHAX

Tlonmascovkuii HayionaneHuti mexniunuil ynisepcumem imeni FOpia Konopamioka,
63011, npocn. [lepwompasnesuii 24, [lonmasa, Yxpaina,alenastepovaja@gmail.com

On the basis of the electrochemical corrosion mathematical pipeline model in the insulating
coating crack under the action of an aggressive electrolytic medium towards the pipeline metal, the
dependence was obtained that allows to calculate the corrosion depth of the pipeline wall during the
work of macro-galvanic corrosion couples in the conditions of stable and periodic stay of the
aggressive solution in the damaged zone. The advantage of this model is the ability to predict the
development of corrosion over time regardless of the corrosive electrolyte chemical composition, the
possibility of obtaining necessary design parameters for operated structures.

TpuBama B3aemomiss Merany TpyOM 3 HAaBKOJNHWIIHIM CEPEJOBUINEM MPHU3BOJAUTH JI0
iHTeHcudikalii KOpo3iMHKUX MPOIECiB, A0 Aerpamaiii (pi3uKo-MeXxaHIYHUX BJIACTHBOCTEH MaTtepiaay
CTIHKM TpyOH. 3ampoeKTOBaHI i BHUIOTOBJICHI BiJIOBIIHO 10 BHMOI HOPMATHBHHMX JOKYMECHTIB
TpyOOIIPOBOIM IMOBHMHHI OyTH CTIHKMMHU 10 Ail cepemoBuia. Asie nedeKTH MPH BUTOTOBJICHHI Ta
YpakKeHHsI CIPHUSIOTH MOYATKY 1 pO3BUTKY KOPO3iHHUX TpolieciB Ha TpybonpoBoi. BHacmigok 1soro
3pOCTae PHU3MK aBapiiHO-HeOe3NMeYHUX Ne(eKTiB, 0 HEraTUBHO BILIMBAa€E Ha EKOIOTIYHY Oe3leKy
eKkcruTyaTanii HadromnpoBoniB. Ekcrutyaraiiiss HaTONpoBOAIB HEPO3PUBHO IOB’ s3aHA 3 KOPO3IHHUM
pYHHYBaHHSM HaTOra30BOro yCTaTKyBaHHS, 30KpeMa IPOMHUCIIOBHX TPYOOIIPOBO/IIB.

OmHMM 13 NDISXIB IIJABHMINEHHS EKOJIOTIYHOI OC3MeKH Ta JOBIOBIYHOCTI eKCILIyaTallii
HaTONPOBO/IB € BpaxyBaHHS (aKkToOpiB, IO XapaKTepH3YIOTh KOpO3iiHI MpollecH Ha Merami
TpyOONpPOBO/IiB, TAKMM YHHOM TIONEPEIHKAIOYN YTBOPEHHS TPIIIMH Ha MTOBEPXHi Ta BUTIKaHHS HaTH.

Ha migzeMuux TpyOOoIpoBoaax 3 AUITHKAMH, € MOPYIICHA 130JIA11is, CYTTEBO 3MIHIOIOTHCS aHOJIHI 1
KaTOMHI MOJIAPU3AIIiiHI XapaKTePUCTUKH CTalli 1, K HACIIOK, MOTEHIANM CTali B IMX MicCI[Ix. Taki
JISTHKA 3HAYHO BIUIMBAIOTH HA PO3BUTOK KOpO3ii TPYOONPOBOY, YTBOPIOIOYM YMOBH JUISl BHHUKHEHHS
MaKpOKOPO3IHHUX Tap. 3BaKarouM Ha Te, 10 eKCIUTyaTallis HadTompoBOLYy 3 MUITHKAMH, JI¢ MOpYIIeHA
30JISII1s1  TIOB'SI3aHA 3 EJIEKTPOXIMIYHOIO KOPO3i€l0 MeTaldy TpyOompoBOay, yBara IMpH OOCTEeKEHHI
TpyOONpPOBOTY MMOBUHHA MPUAUTATHCS BU3HAYCHHIO XapaKTEPUCTUK KOopo3iiHoro nporecy. CTpyMm JaHHX
rajbBaHoOIap € yHIBepCaTbHUM TIOKa3HHKOM JUISl PO3PaxyHKY BTpaT METaTy B TPIIHAX.

Tox caMe MUTaHHIO PO3PAXYHKY CTYIEHS KOpO3iifHOrO MOMIKO/KEHHS JUITHKH TPyOOIpOBOTY,
a caMe BU3HAUCHHs TTHOWHHM KOPO3IMHOTO MOIIKO/PKEHHS BHACTIOK MPOTIKAHHS ENEKTPOXIMiuHOT
KOPO3ii MPUCBSIYEHO CTATTIO.

Ha ocHOBI po3po0iieH01 MaTeMaTHYHOI MOEi pOOOTH TajJbBaHIYHOTO KOPO3IMHOIO eleMEHTY
Ha JUISHII CTaJeBOro TPyOOIpOBOAY OTpHMMaHa 3alIeKHICTh, IO JO3BOJISE PO3paxyBaTH TIIHOMHY
KOpO3IMHOTO TOMIKO/KEHHSI JTUISHKKA TPyOONpPOBOMY MpPHU CTAIOMYy Ta IEPiOAUYHOMY TONajaHHi
arpecUBHOTO €JIEKTPOIITHYHOTO PO3YHHY B 30HY IMOIIKOHKEHOT 1301111

3ane)KHOCT1 Jal0Th MOXKIJIMBICTH MPOTHO3YBAHHS PO3BUTKY KOpO3ii 32 4acoM HE3aJeKHO BiJ
XIMIYHOTO CKJIaJly arpecCHBHOTO EIEKTPONITY, MOXKIUBOCTI OTPHUMAHHS HEOOXITHUX PO3PaxXyHKOBHX
MapaMeTpiB Ha KOHCTPYKIIISX, 10 €KCIIyaTyHOThCS.

Jocnipkyioun TUHaMIKy BTpaTH mepepizy TpyOornpoBoLy Ha JUISHIN B TPIIIUHI 130IA1IHHOT O
MOKPHUTTS TUIAHYETHCS PO3POOUTH METOANKY OIIIHKH 3aJUIIKOBOTO PECYpCy MUITHOK TPYOOIpPOBOAY 32
HECYUOI0 3JIaTHICTIO Ta MPUATHICTIO 10 MOJABIIOT eKCIuTyaTallii.

Ha ocHOBI MaTeMaTH4HOI Mojeli PoOOTH JIOKAJBLHOTO KOPO3IMHOIO elieMeHTa pPO3pO0JICHO
3aJIeKHICTB, IO J03BOJISIE PO3paXyBaTH BTpATy IUIOIII Mepepi3y cTaleBoro HadTOMPOBOAY B TPIIMHI
I30JSIIIIHHOTO TIOKPHUTTS TPH PI3HUX yMOBaX I[IOMAJaHHS arpecUBHOTO PO3YHMHY. 3aJeKHOCTI
0a3yloTbcsi Ha pealbHUX MapaMerpax, OTPHUMaHUX HEPYWHIBHUM METOAOM TMpH OOCTEKEHHI
KOHCTPYKIIii. Po3po0iieHi 3aneHOCTI BTpaT IUIOMII Mepepily AUITHKH TpyOOIpoBOIYy JAalOTh
MOJKJIMBICTh paIliOHAJIbHO CIUIAHYBaTH PEMOHTHI POOOTH, MPOrHO3YBaTH peayibHI CTPOKH POOOTH
KOHCTPYKIIil, TeperJITHyTH PEeXHUM eKcIiTyaTamii Ta iH. OTpuMaHi pe3yNlbTaTH JIO3BOJISIOTH OLTBII
JOCTOBIPHO OIIHUTH HECy4dy 3/JaTHICTh KOHCTPYKIiH, [0 MpalioloTh 32 YMOB arpecHBHOTO
CepeloBHINA 13 TPIIMHAMH.
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B. ®. MOICEEB, €. B. MAHOIJIO, H. I'. TOHOMAPBOBA,
K. 0. PEIIKO (YKPATHA, XAPKIB)
CTBOPEHHSI MAJIOBLIXOJHUX TEXHOJIOI'TI
HA BA3I IHTEHCU®IKOBAHUX MIHHUX AITAPATIB

Hayionanonuu mexuiunuu yHisepcumem «XapKi6CoKul NOJIMEXHIYHUL IHCIUMYm»
61002, syn. Kupnuuosa 2, Xapkis, Ykpaiua;

The problem of processing industrial gas streams is solved by conducting the process in an
intensive mode. The industrial realization of a method of stabilization of gas liquid bed allows
considerably to expand a field of application of frothy apparatuses and opens out new capabilities of
an intensification of technological processes with simultaneous making of low-waste technologies.
The received relations characterize hydrodynamic conditions in the apparatus more precisely. The
relations of gas content to a density of forced-circulation and velocity of gas, and also influence of
availability of the stabilizing agent to performances of dynamical two-phase bed are resulted. Is
considered sparks ablation on tubular gratings with the stabilizing of foam and its influence to activity
of the apparatus.

Be3pinxomHi 1 MaJOBiAXOMHI TEXHOJOrii MPEACTaBIAIOTh OJHE 13 CyYaCHMX HAIpPSMKIB
PO3BUTKY IMPOMHUCIIOBOIO BHPOOHHIITBA Ta IOB'SA3aHI 3 HEOOXIMHICTIO BUKIIOYCHHS IIKIAJIUBOTO
BIUIMBY BIIXOJIB IPOMHUCIIOBOCTI Ha HAaBKOJMIIHE cepeaoBuie. be3BiaxomHi BUPOOHUIITBA
nependadaTh PoO3poOKy TEXHOJIOTIYHUX TIPOIECiB, IO 3a0e3MeuyloTh KOMILIEKCHY TepepoOKy
cupoBuHU. Lle m03BOMNsIE eheKTUBHO BUKOPUCTOBYBATH MPUPOIHI PECYPCH, TIEPEPOOIISATH BiIXOMH, 1110
YTBOPIOIOThCS, Y TOBApHY MPOAYKIIiI0, a TAKOXK 3HM)KYBATH KUJIBKICTh BIIXO/IB 1 iX HEraTUBHHUM BIUIMB
Ha CKOJIOTiuHI cucTeMH. Y BHPOOHHUIITBI KaJIbIIMHOBAHOI COIU CIIOCTEPIraeThCsl BEIMKA KUIBKICTh
BIIXOIB, II0 BUKHJAIOTHCSA Y HABKOJIMIIHE CEPEIOBHINE, KA 0 pO3MipaM BHKHJIB y piK y 0Oararo
pasiB MepeBUILYE PO3MIPH BUKUIIB 0araTboX XiMi9HUX MiAMPHEMCTB.

VY TexHONOorii BUPOOHUIITBA KaJbIIMHOBAHOI COAM, OKPIM IPOOJIeM EKOJIOTii, BEJIUKI KaIliTalbHi
BUTpaTH Ha oOjajHaHHSA. Bucoka MaTepialioMiCTKICTh OOJaJHAHHSA B TENEPIIIHIA Yac CTPUMYE
MOJIaJIbII TEMITH IHTeHCU(DIKALlil BUPOOHUIITBA KaJIbIIMHOBAHOI COMIH.

AMiayHHMIA CITOCIO OTPMMAaHHS COIM 3aJMIIAETHCS OCHOBHMM 1 Ha ChOT'OJHINIHIA JICHB.
OCHOBHOIO CHPOBHHOIO JIJISI 37100YTTS KAJLIIMHOBAHOI CO/IM € XJIOPHUJI HATPit0, KapOOHATHA CUPOBHHA 1
amiak. AMiak y BUPOOHHIITBI KaJbIIMHOBAHOI COMM 3MIMCHIOE 3aMKHYTHUH LUKI. [Ipyu bOMy BTpaTH
HOro B TEXHOJOril HEMHHYYi, TOMY IIi BTPaTH KOMIIEHCYIOTBCSI BBEJICHHSM B CXEMY aMiadHOi BOJH,
IO TMOCTYTAae 13 3aBOAIB MO BUPOOHHUIITBY aMiaky, abo 3 KOKCOXIMIYHMX 3aBOjiB. YacTuHa amiaky
0C3MOBOPOTHO BTPAYAETHCSA B Pe3y/IbTaTi TEXHOJOTIYHMX OIEpallid 1 y BHIVISAI ra30BUX BHKHIIB
BIIXOAMTh B aTMocdepy, 3aBISKH HEIOCKOHAJIOCTI ra3004MCHOr0 obyiagHaHHs. s 3a0e3nedeHHS
Mpare3IaTHOCTI BUPOOHMIITBA, a 1€ TOJOBHHH €JIEMEHT MAaJIOBIAXOMHOCTI TEXHOJIOTii, HEOOXiTHO
MparHyTd J0 BUCOKHUX CTYICHEH IMEPETBOPEHHS KOMIIOHEHTIB. Y KOMILUIEKCI a0copOIii-gecopOil
COJZIOBOT'0 BUPOOHHUIITBA MPOBOIUTHCS AecopOIlisl Tapu amiaky i IBOOKHUCY BYIJICIIO 3 OikapOOHATHOTO
MaTKOBOTO PO3YMHY 3 MOJANBIIAM OXOJIO[DKYBAHHSIM, YaCTKOBOIO KOHJICHCAIII€I0 IaporasoBoro
MOTOKY 1 IOTJIMHAHHAM Horo po3coiioM Ha abcopOiii. [lepepoOka UX MOTOKIB X04a 1 He BiTHOCUTHCS
JI0 OCHOBHMX CTaJiii Ipolecy, MpoTe iCTOTHO BIUIMBAE Ha POOOTY BChOro BHpPOOHHUIITBA. CrOCIO
nepepoOKK KOHJEHCATIB 1 SKIiCTh 1€l crajii mporecy 6arato B 4OMY BH3HA4Ya€ MPOAYKTHBHICTB,
€KOJIOTTYHI 1 TEXHIKO-CKOHOMIUHI TTOKa3HUKH KOMILIEKCY a0copOIlii-necopOiii Ta BUpOOHHUIITBA COAU
B ILIIOMY.

Jlyis pereHepaliii KOHJCHCATIB COJAOBOTO BHPOOHHMIITBA B YCTAaHOBKAaX JECOPOIll TpamuIiiiHO
BHUKOPHUCTOBYIOTBCS CITYACTI TAPUIKH SIKI IIBUAKO BUXOAATH 3 JIay i BUMAraloTh 3ylMUHKU anapaTypu
JUTSL OUHMIIICHHS, a00 BUKOPHUCTOBYIOTHCS KOBITAYKOBI TAPLIKH, 110 MAIOTh 3HAYHUH TiApaBIiYHHUHA OIIip.
[lepcriekTHBHIlIIE BUKOPUCTAHHS B IcCOpOEpax OMOPHHUX I'PaT i3 3BayKEHOI0 HacaaKo. BukopucTaHHs
3BayKEHOI HacaJKy 1 3a0e3neueHHst poOOTH anapaTy B MIHHOMY PEXHMi J03BOIUTH IHTEHCU(IKYBATH
MPOTIKaHHSI TEXHOJOTTYHOT'O TPOIECY, 3HAYHO TOHM3UTH KalliTalbHI BUTPATH 1 MiJBUIIUTH TEPMiH
Oe3rnepelbiifHoT POOOTH YCTAHOBOK JAMCTHIIALIT. Mo/iepHi30BaH1 yCTAHOBKH JIECOPOIiT st TUCTUIISIIIT
KOHJICHCATIB COJ0BOI'0 BUPOOHMIITBA BOJIOMIIOTH BUCOKOI MPOAYKTUBHICTIO, HU3bKHM TiApaBIiuHUM
OMOpOM, a KOHTAaKTHI MPHUCTPOI 3a0e3MeUyloTh CTiliKy poOoTy B 3a0pyJHEHHX CepeOBHUIIAX, IO
THKPYCTYIOTh anapaTypy, B YMOBaX pi3Koi 3MiHU KiTbKOCTI 1 CKJIaJly KOH/ICHCATIB.
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B.1. COKOJIOBA, M. M. MAJIAHI, O. JI. TAPKOBHY (YKPAIHA, OJJECA)
AHAJII3 ICHYIOYUX METOJIB IEPOPOBKH
TA YTUJIBALII HIOJIIMEPHUX MATEPIAJIIB

Ooecvka HAYIOHAILHA AKAOEMIst XAPHOB8UX MEXHON02Tl
65039, 6y Kanamna, 112, Ooeca, Vrpaina; onaft@edu.ua

Today, the problem of waste recycling of polymeric materials is very important not only from
the point of view of environmental protection but also from the rational use of nature. Thisis dueto a
shortage of polymeric raw materials and its ability to be a significant energy resource. Of all plastics
produced 41% is used in packaging, of which 47% are used in the manufacture of packaging for the
food industry. There are many ways to overcome polymer waste. The most popular are discussed
below.

[Tpu moBTOpHOMY BHKOPHCTAaHHI MONIMEPHUX MaTepialiB iCTOTHO 3MEHIIYEThCSI BHKOPUCTAHHS
3BHYHOI CHPOBHHHU — HA)TH Ta eIEKTPOSHEPTii, 10 Hece 3a cO0OI0 BEIMKY eKOHOMito KomTiB. Cepen
ICHYIOUMX METOJIB MEePepOOKH MOJIMEPHUX BIIXOIIB PO3IIISHEMO HAHPO3MOBCIOIKEHIII: MEXaHIvH],
XiMiYHi Ta 010TEXHOJIOT UHI.

Mexaniuna mepepoOka. 1i 0coGMHUBICTE y TOMy, IIO 3MIHIOEThCS CTPYKTypa MaTepiany 0Oe3
3MIHM XiMiuHOro ckiany. KiHieBui mpoayKT MexXaHIYHOI MepepoOKH miiacTMace — rpanynsar. Lleit
METO/I XapaKTepPHU3YEThCS MPOCTOTOI BUPOOHHUIITBA Ta HU3BKOIO EHEPTOEMHICTIO.

Perukninr matepiayiiB HaWOUIbII BHTIAHMH 3 CGKOHOMIYHOI TOYKH 30py, aje BiH YacTo
HEMOXKJIMBUHM Ha MPaKTHIl, TOMY IO BIAXOAW IJIACTMAC MICTSTh IOMIIIKHM IHIIMX IOJIMEpiB, a
TJIACTMACH PI3HUX BUJIIB MOBUHHI OYTH YUCTUMH BiJl CTOPOHHIX BKJIIOYEHb.

XimiuHa nepepoOka. XiMIYHUX METOJIB MepepoOKU MoiMepiB iCHye BelMKa KiTbKicTh. BoHM
BapiOIOTHCSL Ta 3MIHIOIOTHCS B 3aJIGKHOCTI BiJl THIY MOJIMEpIB, iX CKIaay Ta IiJied TmepepoOKH.
Hwxue HaBeneHi numie neski 3 HUX. [lepcrieKTHBHUM METOIOM TepepOoOKH MOTIMEPHHUX BiXOIIB €
ximMiuHa Momudikamis. Moaudikallis Moke OyTH 3/iiiCHEHA PI3HUMHU IIIIIXaMHU, HAPUKJIaa METOaMH
3aCHOBaHUMH Ha TPHINCIUICHI IO BOJIOKHA PI3HOMAaHITHHX MOHOMEpiB abo 3mMBaHHAM MoaH(Diko-
BaHOTO BOJIOKHA, SIKE BUKOPHCTOBYE PEaKIiiiHY BIACTHBICTh BBEJICHUX (PYHKIIIOHATLHHUX TPYII.

[leHomoniyperaHoBi BIiOXOAM JACTPALyOTh PI3HOMAHITHUMHU BHJAaMHU TriAponizy. Tak, Ha
MPHKIAJA, BIIXOIM MEHOMONIYpHTaHY MOAPIOHIOITECS Ta 00pobmtooThes HarpituMm jgo 290-320 °C
BOJITHUM TIaPOM.

Tepmiune po3kiamaHHs OUIBIIOCTI MoNiMepiB mounHaeTsesl npu temneparypi 150-200 °C Ta
3aKkiHYyeThest pu Temneparypi Hikde 400 °C, 3a BHHSATKOM JACSKAX TEPMIYHO CTIHKWUX cMod.Jlume
JesKi  TOMIMepH, HampuKiIal MOJICTUPON, TpPU HArpiBaHHI JIGMOHCTPYIOTh CXWJIBHICTH JI0
JEMOITIMIpi3allii, IKka MOYKE MPU3BECTH 10 YACTKOBOT'O BIJHOBJICHHS MOHOMEDY.

BiorexHnomoriuna nepepoOka. BaknuBe miclie B JOCHIKEHHAX 3aiiMae mpoOiiema MpHIaHHS
BIIACTUBOCTEH OlOpO3KIIa/laHHs TIONIETHIICHY, MOMYMPOMieHy, MOJMICTUPONY Ta IHIIMM MOJIMepaM.
He3Bakaroun Ha BENMKY KUIBKICTh JOCIIDKEHb IO 3MIiHI CKJIaay MOJIMEPHUX BHPOOIB s 1X
MOKJIMBOI Oiojerpajailii, BYCHI pO3MOYaid HHU3KY MapaielbHUX IOCIIAIB 100 OI0JOrivyHOi Ta
MIKpOOI0JIOTIYHOI Aerpaallii 1esIKUX MOoIiMepiB.

Tax, Oyio mpoBemeHO psA AOCTiAiB 3a ydacti muumbok Tenebrio molitor Linnaeus skoBToro
OOpOIIHSHOrO XpyIllaka, SKHi B MPOIEC] CBOET KUTTEAISUIBHOCTI 31aTCH MEPETPABIIOBATH JCIKI BUAN
MOJIICTHPOJTY, BUAUISIFOUM Y HABKOJIMIIIHE CEPEAOBUIIE Oiora3 Ta BiIXOAH KUTTEISUIBHOCTI.

Takox, BUeHHMHU OYIIO JOCT/DKEHHO OaKkTepii, sKi Oya0 BHIIEHO i3 MPOO TPYHTY ApPKTHUKH
(Iminbepren), aeski 3 MmITaMiB MOKa3and 0i0[ECTPYKTHBHY aKTHUBHICTh. BujineHi rpuOKoBi mTamMu
Oymu TepeBipeHI Ha TUIBKA TMOJIKANPONAKTOHY Ta Jerpajaiii KoOMOIHATIB KYKypyJ3HW Ta
KapTOIUITHOTO KpOXMalll0o B J1abopaTopHMX yMoBax. KpiMm TOro, cmocrepiraiocst 3pocCTaHHS
MIKpOOpraHi3MiB Ha IUIACTHHKAX 3 momiaminHoo kucnoror. [lltamu inentudikopani sik Clonostachys
rosea ta Trichoderma sp. TTokasajn HaWBHIIY 31aTHICTE 10 Oiomerpamariii.

MoykHa 3pOOMTH BHMCHOBOK, IO IO HAWOLIBII 3aCTOCOBYBAHUM CIIOCOOOM MepepoOKU
MoJicTHpONly €  XiMidyHa Momudikalis, ajge 3 ypaxyBaHHAM OaraThox (akTopiB 1 BIUTUBY Ha
HAaBKOJIMIIIHE CEPEIOBHMILE, MOLLIbHIIIE OOMpaTH OIOTEXHOJOTIYHI CIIOCOOM IMepepoOKH, TOMY IO
BOHHM O1IbII OJIM3BKI JI0 IPUPOJIHIX MPOIIECIB 1 HE HECYTh 3a COOOI0 TEXHOTeHHY HeOe3IeKy.
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B. 0. OPYEHKO, M. I1. PAJIIOHOB (YKPAIHA, XAPKIB)
OLIHKA PA3UKIB JJIsI HACEJIEHHSI, CTBOPIOBAHUX PO3BUTKOM
HITPUPIKALII B CIIOPYJAX IIAT'OTOBKU IMTHOI BOAUN

Xapxiscokuil HaYioHaIbHUL YHIBepcumem OyOiBHUYMBA ma apximexmypu
61002, 6yz1. Cymcoka, 40, Xapxie, Ykpaina; yurchenko.valentina@gmail.com
Vkpaincokuil nayko8o-00cnionutl incmumym eKoao2iYHux npoo.iem,
m.Xapxie; radionov.nikita@ukr.net

Based on the results of the study of the dynamics of inorganic nitrogen compounds
concentrations in water treatment, biochemical and microbiological studies of the filters loading the
development of nitrifying bacteria in water treatment systems in Kharkov was established. The
concentration of nitrites at the outlet from water treatment facilities is at an ecologically safe level.

Mikpo0ionoriuna HiTpUQIKaIlisi 3yMOBIIOE aKTHBHICTh «CaAMOOYHIICHHS» MIPUPOIHUX BOJOHM
BiJ CIIOJIYK aMOHIHHOI0 a30Ty, IpUYOMY, €KOJIOTiuyHO Oe3MeyHilie 3a YMOBH PIiBHOCTI IIBHJIKOCTEH
nepmoi Ta apyroi ¢ga3 wirpudikamii. [Torpamisioun pa3oM 3 BOAOK B CHCTEMH BOJOIIATOTOBKH
HiTpUQiKyroui OakTepii OJepKYIOTh MEBHI MepeBaru JJisi aKTUBHOTO PO3BUTKY: HasBHICTH HOCIIB 3
PO3BUHYTOIO TOBEPXHEIO Ui iMMOOLTi3aii (3aBaHTaXeHHST (DINBTPIB), CIPUATIMBI KHCHEBI YMOBH,
nocTiliHE HAAXOMKEHHS KuBUIbHUX pedoBuH (NH,") i BincyTHicTh opraniunmx crmomyk. Ha meskux
Cropy/Aax BOAOMIATOTOBKK (0COONMBO IMpHM BHUKOPHUCTAHHI XJIOpaMOHI3allil) aKTHBHICTh peaKilii
HiTpUdIKaIlii, 0 CyPOBOIKYETHCSI HAKOMTMYEHHSIM HITPUTIB, 3/1aTHA KapJMHAIBHO 3HH3UTH Oe3IeKy
nuTHOI BomW  (MIJBHMIMTH PH3MK METreMOrIoOiHil), BIUIMHYTH Ha e(eKTUBHICTh pPOOOTH
TEXHOJIOTYHOTO OOJIaJIHAaHHSI Ta WOro eKCIUTyaTaliiiHy JOBroBidHicTh. KOHTpoNb Ta ympaBiiHHS
nporecamMu HiTpudikamii Ha cHopyIax BOAOMIATOTOBKH € aKTyaJbHOIO Ta OOOB'SI3KOBOIO 3ajaucto
3a0e3nedeHHs 0e3MeKH BOJOCIIOKUBAHHS HACETICHHS.

Mera pobOTH — BHSBIICHHS MIPOIIECiB HITpUQIKAIll B CHCTeMax BOJIOIIATOTOBKH M. XapKoBa Ta
BU3HAYEHHS PIBHS iX HeOE3MeKH Ik MUTHOTO BOJOIIOCTAYaHHS!.

VY poboti BUKOpHCTaHI Marepiajd PEryiisipHOTO TEXHOIOTTYHOTO KOHTponto BMicTy N-NHy,
N-NO,, N-NO3 ta pH y Boai 3 npupoaHHX Ta IITYYHUX BOJAOHM — JDKEPE MATHOIO BOIOMOCTAYaHHS
M. XapkoBa (p. Cis.[ineis, KpacHomnaBniBchbke BOJOCXOBHIIE) M MIC/Is CIIOPYA MiATOTOBKH MHTHOI
Bomu (KB «/linenp», KB «Jlninpo»). IIpoBeneHo OioxiMiuHe Ta MiKpOOIOJOTiYHE JTOCIIHKEHHS
(GUIBTPYIOUNX 3aBaHTa)XXECHb 3 IMX CHOPYH JUI BHSBICHHS B HHUX HITpU(IiKyrounx OakTepii Ta
BHU3HAYEHHS 1X aKTUBHOCTI.

OnocepenkoBano 3a auHamikoro kKoHmeHtpamid N-NHg; N-NO, N-NO; ta pH Ha eramax
«IIPUPOJIHA BOJONMA — CIIOPYJH BOAOMIATOTOBKKM» BCTAHOBJIEHO, IO B CIOPYAax BOJOMIATOTOBKH
BimOyBaeThcs HITpU(IKaIlisg, OCOOJMBO AKTHBHO B CHOPYyJaX KOMILUIEKCY BOJOIMIAIOTOBKH, ¢
BHUKOPUCTOBYIOTH xsopamoHizaiito (KB «/Ininpo»). SIk cBigyath AaHi TiApOXIMIYHOIO KOHTPOJIIO,
koHieHTpamiss N-NH; y Boai micias BOJOIMIArOTOBKM CTall0 3MEHINYyeThCsl, KoHIleHTpamis N-NO; —
30imbIIyeThCs, pH BOAM 3HHIKYETHCS OCKUILKU HITpU(DIKAIlis CYMPOBOIKYETHCS YTBOPEHHSIM CHUIBHOT
HEOpraHivyHoi KUcIoTH. bioXiMivHi JOCTiIXKEHHS TIOKa3aJIi HAsBHICTh B PUIBTPYIOUHX 3aBAHTAKECHHIX
HiTpudikyrounx  (amoHifiokHcIOI0YMX) OakTepiit. I[lpuyomy OiTbIl  BHCOKI  KOHICHTpaIlii
HITpUQIKYIOUNX OaKTepii BCTAHOBIICHO B 3aBAHTAXCHHI 3 IEOJNITY MOPIBHIHO 3 3aBAHTAXCHHSM 3
KBapIIOBOI'O IICKY Ta 3 KBAapILIOBOI'O IMCKY W aHTpaiuTty. Lle 3ymMOoBiIeHO 10HOOOMIHHMMHM BJIaCTH-
BoCcTAMH 1eotity BigHOCHO 10 N-NH, skuii Ha BiAMIHHICTH BiI IMICKY Ta aHTPALUTy 3AaTHUH
MOTJIMHATH IIeH 10H, a, OTXKE CTBOPIOBATU IICBHI IepeBard Juis PoO3BUTKY HiTpudikatopie | dasu
(amomniiiokuciorounx Oakrepiit). [Ticast mpoMuBKU (GiIbTPiB KOHICHTpAIlil HiTpU(iKy0Unx OGakTepiit
B 3aBaHTa)XEHHI 3MeHmyBanuch npubmm3Ho B 10 paziB. TakuM YMHOM BHUSIBJIEHI 1 MpsiMi JTOKa3M
PO3BHUTKY HITpUQIKyIOUMX MIKpOOIOIIEHO31B B  cHopylax BOJOMIATOTOBKH. [Ipore ymoBH
Boponiaroroeku sk Ha KB «/linens», Tak i Ha KB «/[Hinpo» 3a0e3meuyioTh TaKy IBHIKICTh APYrol
¢dasu HiTpudikailii, ska 3BOJUTH KOHICHTPAI[iI0 HITPUTIB Ha BHXOJI 3 CIIOPYA BOAOIIATOTOBKH IO
€KOJIOT1YHO Oe3MeuyHNX KOHIEHTPAIIiH.
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A.B. IPEMWUY, C. . ICAEB (YKPAIHA, KHIB)
BITPOBAUKEHHSI TEXHOJIOT'TI MAIIMHHOT'O HABYAHHSA
JJISI MIABUIIEHHS EOEKTUBHOCTI KYJILTUBAIIIL
POCJIMHHHUX OPTAHI3MIB

Hayionanvnuu Ynisepcumem * Kueso-Moeunancoka Axademis”
gyn. Cxosopoou 2, Kuie 04070, Vkpaina

[IpoMuciioBa KyJabTHBAIlS POCIMHHUX KyJAbTYp Oe3nocepeHbO TOB si3aHa 3 BUKOPHUCTaHHSM
TaKUX PECypCiB, K BOAA, €ICKTPOCHEPTis, 100pHBa, KOPUCHI mioml Toio. OKpiM Toro, rocrogap4di
MpoIlecH TOB’si3aHi 3 KYJIBTHUBAIIEI0, YHHATh MPSIMHUIA Ta OMOCEPEIKOBAHUN aHTPOIOTCHHUI THCK Ha
noBkiis. [IuTaHHsA TonmsArae y TOMY, IO JUIS 3aJOBOJICHHS HasBHUX 1 MaiOyTHiX MPOIOBONBIHX
morped LMBUII3aALli HEOOXiqHE TMOAajblle 30UIBIICHHS MPOMHUCIOBHUX TIOTY)KHOCTEH 3a YMOBH
JMITOBaHOTO BHKOPHCTAHHS MPUPOTHUX PECYpPCIB ISl MIATPUMAHHS KOHIIEMIIIi CTajJoro po3BUTKY Ta
HE MOPYIIEHHS KPUXKOTro OalaHCy IIaHeTapHOI eKOCHCTEMH.

Takwii KoHCcEHCyC MOxe OyTH JOCATHYTHH IUIE 33 YMOBH BITBOPEHHS MAaKCHMAallbHO
eeKTUBHUX TapaMeTpiB KylbTHBallil, 3a sKuX Oyme 30epiratucs “3010Ta mMpomopiis” TOMDK
MIBHJIKICTIO JIOCSITHEHHS Ta SKICTIO BpOXaro Ti€l YW 1HIIOT KyNbTYpH, a TakoK (PaKTHYHOK Ta
EKOCHCTEMHOIO BapTICTIO EGHEPTeTHYHUX Ta CHPOBHHHHX PECypCiB, SKi MOTPIOHI AN KyJIBTHBAIil
OIMHUII TPOAYKTY. JIOCSATHEHHS Takoro OaxaHCy MOXIIMBE JIMILE 32 YMOBH OOJAINTYBaHHS CHCTEMH
ITOTOKOBOI'0 300py JaHUX PO aKTyalbHHM CTaH POCIMH, CEPEIOBHINA IX KyJIBTHUBAIlil, a TaKOX
CHUCTEMH 3BOPOTHLOrO 3B's3Ky. Taka cucrema Moria 0 3a0e3leUnTH aBTOMATHYHE MifJIaIlTyBaHHS
YMOB CEpelOBUINA KyJAbTHBAIli J0 TaKWX, SKi HaleeKTUBHIIIE peaNi3oBYIOTh arpoTeXHIYHUN
MOTEHIliaA)T KyJIbTypyd O€3 BTpaTH SKICHUX Ta KUIbKICHMX TOKa3HHKIB Ta 3 MIHIMaJbHOI KUIbKiCTIO
3ay4eHUX PecypciB.

[IpoBeneHi  AOCHIIKEHHS  IOKa3ykTh MOXJIMBICT  peaiizailii  aJanTUBHHUX  CHCTEM
ABTOMATH30BAHOTO KEPYBaHHS arpoTeXHIYHMM IPOIECOM B YMOBAaX XOPTIKYIBTYpH Ha TPUKIAII
CTBOPEHOI B XOi JOCHIPKEHb MOOUIBHOT YIBTPAa3BYKOBOI aepOIOHHOI CHUCTEMH, SIKa BUKOPHUCTOBYE
WiFi s mepenaui nanux, a Takok xmapauii cepsic Google Cloud mist 360opy Ta 00poOku naHux. B
CKJIaJ] pO3pOOJICHOr0 MPOrpaMHO-anapaTHOTO KOMILJIEKCY BXOIATH Taki (GyHKI[IOHAIBHI OJIOKH: KOPITYC
3 CHCTEMOIO aKTHBHOT ITUPKYIIALIi BOXHO-TIOBITPSHOTO aepo30II0, OJIOK TeHepallii BOJHO-TOBITPSHOTO
aepo30NIIl0  HAa OCHOBI  YIBTPa3ByKoBOI MeMOpaHHM 3 pe30HaHCHOW dYactotoro 2 MIT,
MIKPOIIPOIIECOPHUI OJIOK KepyBaHHS BJIACHOI PO3POOKH, €MHICHMHA CEHCOP HACHUYCHOCTI KaMepH
KOPEHEBOT'0 POCTY BOIHO-TIOBITPSIHUM aepo30JIeM, CEHCOPH TeMITepaTypH PO3uMHY B KaMepi reHepariii
aepo30Ni0 Ta B Kamepi KOPEHEBOTO POCTY, CEHCOPH TEeMIIepaTypd Ta BOJIOTOCTI 30BHILIIHBOTO
cepenoBuiia. 'abaput komIuiekcy ckianatoth 50*80*25 cMm, Bucora cuctemu ocBiTieHHs 1 merp.
[TotyxHicTh cucreMu ocBimieHHs ckiagae 100 BT, B cucTemi BUKOpHCTaHI 3 THUIN CBITJIOMIONIB —
CHHI, OLTi Ta YEPBOHI.

ExcrieppuMeHTanbHO BCTAHOBJIIEHA MOXKIIMBICTH 3aCTOCYBAHHS MHTTEBOTO aBTOMATH30BaHOTO
3BOPOTHBOT'O 3B’ 513Ky CHCTEMH KYJIBTHBAIIIl 1010 3MIH B JUHAMIIl PO3BUTKY POCIMHHHUX OPraHi3MiB.
3BOpPOTHI 3B’ SI30K IPOSIBISIETHCS Y BUNIISAI aJjaliTallii iHTEeHCUBHOCTI 3aIlIOBHEHHST KAMEPH KOPEHEBOTO
POCTY TyMaHOM i3 TOOPHMBHUM KOMILJIEKCOM, IIBHIKICTIO IIUPKYJISILIT MOBITPSHO-BOIHOTO acpO30Ii0 B
CHCTEMI, CBITJIOBHM PSKHUMOM.

Onwucanuii migxin Moxxe OyTH 3HAYHO BIOCKOHAICHUM 33 PaXyHOK 3aTy4eHHS KiHI[EBUX SKICHHX
Ta KUTBKICHUX TIOKa3HUKIB BPOXKAlo, a TaKOK CIEKTPallbHUX BIACTUBOCTEH POCIMHHOI OioMacH, SK
JIONATKOBHUX OIIPHHUX TMapaMeTpiB Ui pealizaiii 3BOPOTHHOrO 3B’si3Ky cucrtemu. OKpiM TOro,
BpaxyBaHHS Ta MMOBHOIIIHHE KEPYBaHHS MIKPOKIIMATHYHUMH MMOKa3HUKAMH, CKJIAJIOM T'a30MOBITPSIHOT
CyMIIlli Ta CHEKTPaJbHHUMH IHISIMA INTYYHHUX JDKEpEeNl OCBITIIEHHS Jal0Th MOXIIMBICTH TOYHO
a/IanTyBaTH YMOBH KYJIBTHBAILIi 1 3HAXOMUTH TOUKY OIITUMYMY.

BripoBapkeHHST afanTHBHUX CHCTEM aBTOMATHYHOIO KEPYBaHHS arpoTEXHIYHUMHE IpOIlecaMu
JI03BOJIMTH 3HAYHO 3a0MIaJINTH EHEPTeTHYHI Ta CHPOBHHHI peCypCH B TPOIIEC] KYIBTHBAIIIl POCTHHHUX
KyaeTyp. Taka omTuMizailis BHUPOOHHUIITBA € HEOOXITHOI TMEPEIyMOBOIO aJamTallii MOTY)KHOCTEH
BUPOOHHUIITBA JIO 3pOCTAHHS YHCEIBHOCTI HACETCHHS, 1 P bOMY JO3BOJNUTH YHUKHYTH 3POCTaHHS
AQHTPOIIOTCHHOT0 TUCKY Ha €KOCUCTEMHI peCcypcH.
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!B, B. ITAIIIHUK (YKPATHA, JIbBIB), 2°l. M. BOPJIYH,

2%@. 0. IBAIIUILINH (YKPATHA, JIbBIB; TTOJIbILA, YEHCTOXOBA),
°T. MOIJIABCKI, °I1. XABELKI (ITOJIBIIA, YEHCTOXOBA)
3ACTOCYBAHHS AJCOPBLIITHUX MOJAEJEM 1151 ONUCY
AJICOPBIIIi BAPBHUKIB AKTUBOBAHUM BYT'LLIISIM

b Tvsiscoruii nayionanvruii azpapHuil yHieepcumem
80381, syn. B. Beauxoeo, 1, J[yonsnu, JIvsiecoka 0on., Yrpaina; rectorat@lnau.lviv.ua
Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexuika»
79013, 6ys. Cm.Banoepu, 12, Jlvsis, Yrpaina; coffice@lp.edu.ua
3 Honimexnixa Yencmoxoecwka
42-200, An. Apmii Kpaiiosoi, 17, Yencmoxosa, Ionvwa; ieen@el .pcz.czest.pl

Adsorption of methylene blue, bromotymol blue and indigo carmine from agueous solutions by
activated carbon was investigated using a spectrophotometric method. The obtained isotherms are described
by modd s based on the Langmuir, Freindlich, and Dubinin-Radushkevich equations. Based on the analysis of
the simulation results, it has been shown that the presence of mesopor in a carbon material along with the
developed micraporous structure contributes to an increase in the adsorption capacity of carbon in agueous
solutions, especially when adsorbing large molecules.

Byrienesi maTepiany, cepen SKUX BOKIIMBE MICIle 3aiiMac aKTHBOBAHE BYT'ULIS 3aB/ISKH PO3BUHYTIH
TIOPUCTIH CTPYKTYpl 1 BENMKINA MUTOMIM MOBEPXHI, 3HAXOAATH IMPOKE 3aCTOCYBAHHS B PI3HMX 00JACTSX
Hayku 1 TexHikd. OJHAK HaiYacTillle akTUBOBAaHE BYI'ULIA 3aCTOCOBYETHCS ISl BUPIIICHHS EKOJIOTITYHUX
npoOiieM, HaHrepie y SIKOCTI BHCOKOS(EKTUBHOTO COPOCHTY JUISi OYMCTKH PIIKOTO Ta Ta3oroaiOHOro
CEPEIOBHIIL BiJI PI3HHUX 3a0pyaHEHb. XapakTep 1 IIMOMHA MPOTIKAHHS aICOPOIIMHKUX MPOIIECIB BU3HAYAIOTh-
CS BEIMYMHOIO, XIMIYHUM CKJIJIOM 1 CTPYKTYPHHMH OCOOJIMBOCTSIMH BYTJIeleBOi MoBepxHi. OCHOBHUMH
XapaKTePUCTUKAMH JTUCICPCHUX BYIVICIICBMX MaTepiajliB € MMTOMAa IOBEPXHS 1 BMICT ITOBEPXHEBHX
(YHKIIOHAIBHHUX TPy KHCIOTHOTO i OCHOBHOTO Xapakrtepy. [1opiBHSIHHS JaHuX ajcopOilil pi3HUX OapBHU-
KiB MOXYTh OYTH BUKOPHCTaHI ISl SIKICHOI XapaKTepUCTHKU aKTHBHUX IIEHTPIB HA TIOBEPXHI BYTIJICIIEBUX
Marepialis, BU3HAYEHHS BEJTMYMHU TUTOMOI ITOBEPXHI Ta 0COOIMBOCTEH MOPUCTOI CTPYKTYypH. OITHAK HAsBHI
JaHi Tpo a/1copOIlit0 GapBHHUKIB MalOTh CYIEPEWINBHI XapaKTep, M0 He JIO3BOJISIE OTPUMATH OJHO3HAYHY
iH(hopMaIifo TIPo (PI3UKO-XIMIYHUN CTaH BYIJIELIEBOI MOBEpXHi. ToMy B JaHiii po0OTi IpoaHaTi30BaHO P
SKCIICPMMCHTIB 3 BU3HAUCHHS aJCOPOLIIHHNX BIACTUBOCTEH TPhOX BUAIB AB IO BIIHOIICHHIO JI0 Pi3HHX
OapBHUKIB, a TAKOXK 32CTOCOBHICTH OCHOBHHX MOJICIEH /IO OMHCY X EKCIIEPUMEHTAIIEHHUX JIAHHX.

JocnimkeHHs ancopOiii OapBHHUKIB IPOBEICHO 3a CHEKTPOPOTOMETPUYHOI METOAUKOK 3
BUKOPHUCTAHHSIM  OJHONPOMEHEBOro crekrpodoromerpa Cd-46, noCHiKEHHS MPOBOIMINCH Y
cniekTpanbHoMy niarazoni 400-750 kM. BeraHoBiieHO, 10 JOCTIDKYBaHI PO3YMHU OapBHHKIB MarOTh
MaKCUMyM TIOTJIMHAHHS TP HACTYITHUX JOBKHHAX XBHJIb. METHIICHOBHH CHHIH — 665 HM, Opom
TUMOJTOBUH cuHii — 620 HM, iHAMTOKapMiH — 615 HM. OTprUMaHi 130TepMHU OIMICAHO MOJICTISIMHA Ha OCHOBI
piBusiHb Jlenrmiopa, @peiinmiixa 1 Jyo6inina-PanymkeBnya. BeranoBneHo, 1o yci Moneni Haikpaiie
OITUCYIOTh aJICOPOIIiI0 METHICHOBOIO CHHBOro. Momens JlyOiHiHa-PaxyiikeBruya € OUTbII 3araibHOM, HK
Mojnenb JIeHrMiopa, OCKUIbKM BOHa HE Iiependavyae TOMOTGHHOCTI ITOBEPXHI 4YM  OJHAKOBOCTI
aJICOPOLIHHOro MOTEHIIIATY, ITPU IbOMY JI03BOJISIE BCTAHOBUTH THII acopOilii. 3acTocyBaHHS 11i€l MOAEII
MOKa3ye, 10 JUIs YCiX BUIIB aKTUBOBAHOI'O BYTULIS BUIbHA €HEPris aacopOiil OapBHUKIB € OUIbIION0 3a 8
kJDx/Monb. Ile o3Hauae, 1110 mpoiec aacopOIlii BitOyBAEThCS 32 10HOOOMIHHHUM MexaHisMOM. OCKiTbKH
TIOBEPXHSI IOCIDKYBAaHHUX BYTJICIIIB Ma€ SIK TipoQiibHi, TaK i TipodoOHi BIACTUBOCTI, OYJIO 3aCTOCOBAHO
Monenb DpeiiHmiixa, sKa OMHCYE aacopOIil0 Ha TeTepOreHHiM moBepxHi. BcraHoneHo i moOpy
BIINOBITHICTD €KCIIEPUMEHTAIIBHUM PE3YIIbTaTaM.

Ha ocHOBI aHasti3y pe3ysbTaTiB MOJICIIOBaHHS MMOKa3aHO, 10 HASBHICTH ME30IMOp Y BYIJICIICBOMY
Marepiani Mmops] i3 PO3BHHEHOI MIKPOIOPHCTOI0 CTPYKTYPOIO CIIPUSE TiABUINEHHIO aJICOpOIiHHOT
3[IaTHOCT1 BYT'ULIS y BOJHUX PO3YMHAX, OCOOIMBO MPH acopOirii BelMKux Momekyd. Lle miarepmkyeTbest
BEJIMKUMH 3HAUCHHSIMM SIK KOHCTAHTHM pIBHOBard, TaK 1 3HAYCHHSAMHU ajcopOIifiHol eHeprii,
BHU3HAYEHUMH 3 PiBHAHHS JIeHrMropa 1 piBastHHS J{yOiHiHa-PamxymikeBrya BilOBITHO.
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B. 0. IPUXOJIbKO, T. A. CA®PAHOB, T. II. IAHIHA (YKPATHA, OJIECA)
HEPEPO3HO/LI BYIJIELIO HA CTALISIX TEHEPALII I AECTPYKIII
OPI'AHIYHOI CKJIAJOBOI TBEPJUX ITIOBYTOBUX BIJIXO/IIB

Ooecvkuii OeparcasHUlLl eKoI02IUHUIL YHIGepcUumen
65016, 6y:. Jlbsiecvka, 15, Ooeca, Vrpaina; vks26@ua.fm

The results of carbon transformation in waste generation and destruction processes are
presented. As the main practices is disposing into landfill and dumps, we researched carbon
redistribution as a result of anaerobic digestion of organic waste. As aternative waste treatment
method, the complex utilization of organic component from municipal solid waste was considered. As
shown by calculations for carbon redistribution, this way is characterized by zero emission of
greenhouse gases.

I[Motik opraniunux BigxoxiB (OB), 1110 MiCTATh 6i0AOCTYIMHUI BYTJICllb, € OCHOBHOIO CKJIAJI0BOIO
TBepaux nodyroBux BimxomiB (TIIB) — 60 % i Oinbime. Asie Yepe3 Te, 11O OCHOBHHUM METOIOM
MOBOJDKEHHS 3 BIAXOJAMH € PO3MIIICHHS iX Ha 3BaJIMINAx 1 MOJIrOHaX, PECYPCHHM MOTEHIliaN i€l
yactunu TI1B 3BuuaitHo He BuKOpucTOBYeThCs. Uepes Banosuit 30ip TIIB BinOyBaeThCst 3MilTyBaHHs
IMOTOKY OpPraHIYHUX BIAXOIB, SIKI JIETKO PO3KIAJar0ThCs, 3 IHIIMMH KommoHeHTamu TIIB, y T.4. 3
HeOe3NMeuHuMH, 10 YHEMOXJIMBIIOE 1X BUKopucTaHHS. Otxe, HEOOXiZIHO OpraHizyBaTH
BrokpemiieaHs OB, sKi JIerko po3KiIamaroThes, BijJ 3araibHOro motoky TIIB B MOMEHT yTBOpeHHS.
[Momanpiie BukopucTanHs BuAuieHHX OB nomiabHa 3a JOIOMOrO KOMIUIEKCHOT YTHITI3allil, IpH SIKIi
i migmaroTh MocHiNOBHIA 00poOIi: aHaepoOHIM (epMmeHTalii 3 OTpUMaHHSAM Oiora3zy i TBEpAOro
MPOIYKTY, @ OTPUMAHUKA TBEPIUI MPOIYKT MiJJIAI0Th aepOOHOMY KOMITOCTYBaHHIO. Binznaunmo, 1o,
SIKIIIO HE MPOBOAUTH APYTUi eranm KomIuiekcHol yTumizaiii OB mis 3MeHIIeHHs MacH OTpUMaHUX
TBEPAUX NPOIYKTIB (pepMeHTallii, TO oTpuMaeMo (GakTUuHO HyIbOBY emicito CO, ta mapiB H,O (3a
BHUHATKOM TEXHOJIOTTYHHUX BTpaT Giorasy ~ 5%).

HocnimkeHHs: TpaHchopMallii Ta po3Moily CIIOTYK BYTJICHIO MPH MOBOMKEHHI 3 OPTaHIYHOIO
ckinanoBoro TIIB peanizoBaHo Ha mpukiaani Omecbkol nmpoMucioBo-mickkoi ariomepaitii (ITIMA). Ha
HaOLTbIKMK moniron obnacti «/lanpHunbKi Kap'epu» y 2016 p. Oymno BuBeseno 544,6 tuc. T TIIB 3
Opnecekoi [IMA. [lns po3paxyHKiB BHKOPHCTaHI METOAM MacoBOro OanaHcy Ta HarioHanabpHa
0araTOKOMIIOHEHTHa MOJIeNTb Ta30yTBOPEHHS B TUII TONIrOHY, TapaMeTpHh SKOi YTOYHEHi JUIs
KOHKPETHHUX YMOB Ha COHOBI MONEPEAHIX JOCIIHKCHD.

Cepen xommoneHTiB TTIB HeoOXiqHO BUAUIATH TaKi, 110 MICTATh 0100CTYIIHHI BYIJICIb: HAIIp
1 KapTOH, TEKCTHJIb, XapUOBi BIIXO/IH, IEPEBHHA, CaJJOBO-TIAPKOBI BIAXO0/IH, a TAKOXK 3aCO0M 0COOMCTOT
ririeHd Ta ryma i mkipa. Po3risimaerbest BapiaHT 3 BHIUTEHHSIM i3 3aranbHoro notoky TIIB cupoBunn
U KoMIuiekcHoi yTuiizamii: e 100% xap4oBuX, cagoBO-ITapKOBUX BIAXOMIB 1 JIEPEBUHH, a TAKOXK
HekoHuIiHa Makyinatypa (15%). Ilpunycrumo, mo (85% mamepy i KapToHy, TEKCTHJIb)
YTUII3YETHCS, 32 BHHATKOM 3acO0iB OCOOMCTOI Tiri€HW, IIKIpH 1 T'yMH, SIKi 3aXOpOHIOIOTHCS Ha
MOJIroHi «/lanmpHUIBKI Kap' epu».

Ha ocHOBI ckiageHoro MaTepiajabHOro OajlaHCy IbOrO BapiaHTy MmoBomkeHHS 3 OB  BH3HadeHa
Maca TPOAYKTIB Ta BYIJICHIO, SIKI YTBOPIOIOTHCS MPU JECTPYKI BiAXOMIB B Pi3HUX ymoBax. Jlms
HEYTIJII30BaHOI YaCTUHW OTPUMANH, IO depe3 pik 98 % Byruemnto 3anmuimaeTsest y Tl nomirony, 2%
MEePEXOATh JI0 CKIAAy MApHUKOBUX Ta3iB. DakTHUHO MOPYIIYEThCS MPUPOAHHN KPYrooOir BYTJIEIIO,
OCKITBKA OCHOBHA HOro Maca 3aJTHIIAETHCS JIOKAI30BaHOO Ha JIUISHII 3aXOPOHEHHS Ha TPUBAIMM Yac —
gyepe3 50 pokiB B armocthepy Hamiiiae (OTKe, BKIIOYUTBCS J0 MPUPOAHOrO Kpyroodiry) Titbku 27 %
BYTJICITIO.

Ha Bimminy BijJ 3aXOpOHEHHS, KOMIUIEKCHA YTHIII3AIlisl 3HAYHO CKOPOYYE TPUBAIICTD PO3KIaIaHHs
OB Ta 103B0OJIsIE OTPUMATH TOBApPHI MPOMYKTH: Oioras, 10 sikoro nepexoanTs 35% ByrIielo, Ta KOMIIOCT, B
SIKOMY KOHIIGHTpYeThest 65% C. BrukoprcTaHHs 1MX MPOAYKTIB MMOBEPTAE BYIJICHb 3 BIIXOIIB Y JOBKLLIA,
OTXKe, BKJIFOYAE HOro y npupoaHuii kpyroo0ir. [Ipu peanizarii 2 eTany KOMIUIEKCHOT yTHITI3aIlil, SIKUH HE €
000B’ SI3KOBHM, JIO0 CKJIaJy KOMIIOCTY TepexoauTb 65% Byrienro, a 35% Hagxomuts 10 atMochepu y
cknani CO;.

OTKe, KOMIUTIEKCHA YTHIII3aIlisl OpraHiuHUX BIIXOIB JIO3BOJISIE OTPUMATH OpraHO-MiHepalbHe
JOOPUBO — JPKEPENIO BYTJICIIO Ta IHIIMX OI0OreHiB B IPYHTH 32 YMOBH 3HAYHOTO Je(DiUTy OpraHiqHOl
PEYOBUHU JUISI BIATBOPEHHS TYMYCY.
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M. ®@. IOPOXHSA (YKPATHA, XAPKIB)
HIJIBUIIEHHS CTYINNEHA KAPEOHI3AIII COJIO-BIKAPBOHATHUX
PO3YMHIB Y COJJOBOMY BUPOBHUIITBI SIK CIIOCIB MIHIMI3AIIII
3ABPYJHEHHSA ATMOC®EPHU BYTJIEKUCJIUM I'A30M

Hayionanonuu mexuiunuu yHisepcumem «XapKi6CoKul NOJIMEXHIYHUL IHCIUMYm»
61002, 6yz. Kupnuuosa, 2, Xapxkie, Ykpaina; omsroot@kpi.kharkov.ua

The production of soda ash and refined sodium bicarbonate are one of the most studied
chemical-technological processes. However, the solution of environmental problems for this type of
industry is still an actual scientific task. One of the significant problems is the excessive emissions of
carbon dioxide into the atmosphere. Therefore, the aim of this paper is the analysis ways of
minimizing carbon dioxide emissions by intensification the main technological process.

BupoOHHUIITBO KaJbIIMHOBAHOI COJIM Ta OUMIIEHOT'0 OIKapOOHATY HATPIIO Ha CHOTOAHILIHIN 1eHb
€ OIHUM 3 HAWBKIUBIIIMX BHPOOHHUITB OCHOBHOI XiMmii. Tak, CBITOBUH 00CAT BHPOOHHUIITBA
KanbplHoBaHOi comu 'y 2017 poui ckiaB 61u3pK0 54 MiH. T, ouHIeHoro Oikapbonaty — 6mu3sko 900
TUC. T.

OcHoBHHI eTanm BHPOOHHYOTO TIPOIECY, Ui TPOBENEHHS SIKOTO BHUKOPHUCTOBYIOTHCS
UTHApUYHI anapaTd (KoJoHM) 6apOOTakKHOTrO THITY, SIBJISIE COOOK KapOOHI3allil0 aMOHI30BaHOTO
poscony (mpu BHPOOHHUIITBI KaJbIIMHOBaHOI comu) abo como-OikapOoHATHOrO po3unHy (mpH
BUPOOHHMIITBI OUHINEHOro OikapOoHaTy Hatpiro). [Ipu oMy Tin KapOOHI3aLli€ CIiJ PO3YyMITH
a0CopOIIi0 BYIJICKKCIIOTO ra3y BHILE3a3HAYCHUMHU PO3YMHAMH.

Kinbkicte abcopOOBaHOI'O JBOOKHCY BYIJICHIO HpH KapOOHI3aIii aMOHI30BAaHOIO PO3CONY
XapakTepU3yEThCsA CTyIeHeM KapOowizamii cucremu (Rc), sika BH3HAYAETHCS BiTHOIIEHHSIM YCHOTO
nornuHeHoro COy, 110 3HAXOAUTHCS SK B PiIKiH, Tak 1 B TBepAil (asi, 10 3aralbHOT0 BMICTY aMiaky:

R = [3a2.CO, + 236" 213.NH ;]
[3a2.NH,]

Mo crocyeTbess kapOoHizalii CcomO-0iKapOOHATHOTO PO3YHMHY, TO SKICTH I MPOBEACHHS
BHU3HAYa€ThCs BimHomreHusMm (y %) ximbkocti CO,, mOrIMHEHOro y KOyoHi, g0 KimbkocTi COy,
BBEJICHOTO y KOJIOHY:

X100%

k=0 1) o0
j @00-j)
e ¢ — xounertpamis CO, y Tasi, o MOCTyIae B KOIOHY, ¢ KoHueHTpawis CO; y rasi, o BHXOIHTH
3 KOJIOHH.

BaxmBo  3a3HauMTH, 1[I0 BUPOOHUIITBO  KaJbIIMHOBAHOI COOM  CYMPOBOPKYETHCS
peunpkysiieto CO,, 110 HEe TTpopearysas IiJ] Yac Ipoiiecy KapOoHi3ailii, mpoTe K Mpu BUPOOHHIITBI
o4HIIeHOro OikapOoHaTy BiH cKumaeTbes B atMocdepy. [Ipu mpomy crymninbs Bukopuctanus CO; y
BUPOOHHUITBI OikapOOHATy HATpif0 KONHMBAa€ThCsl B Mexax 65-70%, a ioro BHKHI y aTMocdepy B
nepepaxyHky Ha 1 T rOTOBOro MpOAyKTy ckiianae Omu3bko 170 kr.

TakyuM YMHOM, BaXKJIMBOIO 3aJaucio € MiJBMILCHHS CTyIICHs KapOoHi3allii como-0ikapOoHATHOrO
PO3UMHY TpPH BUPOOHMIITBI OYMINEHOrO OiKapOOHATY HATPIIO, IO, MO-MEepile, 30UIBIIUTL BHXIJ
TOTOBOT'0 TIPOJIYKTY, & TO-Apyre — 3MEHIIUTh BUKHU/I BYTJIEKKCIIOTO Ta3y B aTMOC(EepHE MOBITPSI.

AmHani3 JiTepaTypHUX JDKEpen, MPUCBIYEHUX JTOCHIPKEHHSIM MpoIieciB abcopOIlii BYTIeKHCIOro
ra3zy cof0-0OikapOOHATHHUMH PO3YMHAMHM, JO3BOJHMB BUSBUTA OCHOBHI NUISXW MiJBUIICHHS CTYIEHS
noriuHanus COo:

- TMITPUMAaHHS ONTHUMAJIBHOI TeMIlepaTypH mporecy Ha piBHI 323 K;

- MiATPUMAaHHS ONTHMAJIBHOIO THCKY B KoJioHI B Mexkax 0,2-0,3 MI1a;

- ONTHMI3allis BUTPAT Ta3y, IO MOAEThCs Ha KapOoHi3alliio;

- BUKOpHCTaHHI anapatiB giamMerpoM He Oinbie 1500 mwm.

TakuM YHMHOM, BHXOMASYM i3 MPOBEICHOIO aHAaJi3y, MIATPUMAHHS BHUINE3a3HAYCHUX BHMOT
3aTHE CYTTEBO 3a0€3MeunTH MiaBUINEHHs cTyreHs abcopbuii CO, como-0ikapOOHATHUM PO3UHUHOM,
Ta 3MCHIIMTH HETATUBHUH BIUIMB COIOBOTO BUPOOHHIITBA Ha HABKOJIMIIHE CEPEOBUIIIC.
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C.T. ATOJBHUK, €. 0. BACUJIEHKO (YKPAIHA, JIbBIB)
JOCIIIKEHHSA KIHETUKHU AIICQPBI_[Ii NPAMUNX BAPBHUKIB
OIJIBTPYBAHHAM YEPE3 HEPYXOMMMU IIAP 3EPEH KNIMHOITUJIOJITY

Hayionanonuu ynieepcumem «/Ivgiscoka nonimexmuika»
mJIvsis, 6yn. Cm.banoepu,12 E-mail:xts_sweta@ukr.net

The influence of the thickness of the layer and the particle diameter on the kinetics of
adsorption of direct dyes by filtration through a stationary layer of grains of clinoptilolite has been
investigated.

CopOuiist ipu GUILTPYBaHHI Yepe3 HEPYXOMHUH IIap 3epeH COpOeHTYy € OJHUM 3 HaWIolIu-
pEHIHUX METO/iB BogoouHieHHs. Llel crmocid mo3Borsie sIKHAWTOBHIIIE BUKOPHCTOBYBATH COPOIiHY
eMHICTh copOeHTy. Kineruky ancopOumii B mapi IOCTIDKYBaJIM HACTYITHUM YHHOM. Yepe3 TeBHI
MPOMDKKHM 4acy BigOupaiu nmpoOu po3vMHY Ta aHaliyBaiu Ha (oToenekrpokoiopumerpi Kd -77.
Jocniayn mpoBOJHMIN B KOJOHIII JI0 TOT'O Yacy, MOKH KOHIICHTpaIlisi OapBHHKA B PO34MHI 1 (UIBTpaTi
crane npubIu3HO oHaKoBok (C=Co=50 Mr/nm°). Butpata posunny cranosuia 50 Mi/xs. Pesynsrarn
JOCIIKeHb IpefcTaBieHi y BUILimi 3anexHocTi Cgp = f(T) mpm pisHEX BucoTax mapy Ta B
3aJIOKHOCTI BiJI JAiaMeTpy YaCTHHOK JJIsl BCTAHOBJICHHSI MeXaHi3my mpoiiecy (puc. 1 ta puc. 2).

Coap, Coap.
mr/om3 Mmr/om 3
50 1 50 A
40 A 40 A
30 A 30 A
20 A 20 A
. 10 _
10 )
0 . : ; . 0
0 10 20 30 40 50 60 0
—&— d=0.63um —— d=0.31mMm
—@— 4=0.25um t,xB ——H=1cu —B—H=0cum —&—H=I18cMm I, XB
Puc 1. 3anexsicts Cgyp = (1) Puc. 2. 3anexuicts Csyp = f(t) B 3an€3KH0CTI
BiJI liaMeTPy YaCTUHOK Big H mapy

Jlo OCHOBHHMX TEXHOJOTIYHUX XapaKTEPUCTHK aJICOPOIIHHOTO MpOIeCy HAICKUTh IMHTOMA
BHTpaTa ajCcopOCHTY Ha OYMIICHHS OAMHHIN 00 €MY CTIYHHUX BOJ. SIKINO BIAHOIICHHS JOBXKHHHU
»pobodoro mapy” o 3araibHOI JOBXKHUHHU IIapy B KolioHi ¢inbTpyBanHs Menme 3a 0,1, To MokHa
BBa@XAaTH, 110 BECh aJICOPOCHT Y MOMEHT MPOCKAKYBaHHS OpraHIYHOI peUOBHUHHU y (GUIBTpAT nepedyBae
B pIBHOBa3i 3 pO3YMHOM, SKUH HAIXOIAWTh y Imap. 3a TaKHMX YMOB CepelmHsl KUIbKICTh pPEYOBHHH,
aJ1IcopOOBaHOi IapoM COPOEHTY Ha MOMEHT MPOCKAKYBAHHS a;, MOKE OyTH 3 HEBEIMKOIO MOXHOKOO
NpHUAHATA SK PIBHOBaXKHA IMMHTOMA BEJIMYMHA aJacopOlii pedoBuHH. Js mapy KIMHONTHIONITY
BHCOTOIO 9 cM Ta
18 cm BiamosiaHo 3a mBuakocti 0,01 M/c 151 BenuvrHa CKIIAIAE:

a = DCV _ (50- 0,01)0,01* 600 =l,867 a . = BCV _ (50- 0,01)0,01*1200
"' HS,g 0,09*1790 ke "% HS g 018*1790

ne DC =(C,- C,), mmons/M%;, V — 06’ €M po3dmHY, IO MPOMIIOB Kpi3h AP aACOPOCHTY 10 MOSBH

= 1'86 7 Ke

koHIeHTpauii dineTpary C,p, M H — foBxkuHA mapy ancopbenty, M; S, — mioma mepepisy mapy
aficOPOCHTY B KOIOHI, M, ¥ — HACHITHA Maca ancopOenty=1,79-107, kr/v®.

3oBHIMHIA BUMISLI TpadikiB CBIMYHTH MPO BHYTPIIHBO-IU(Y3iliHMI MexaHi3M. B yMmoBax
MOCTIHHOT MOYaTKOBOI KOHIICHTpAIlii OapBHHKA B PO3YMHI Ta BIAMOBIAHO rpaHHYHOI (PIBHOBa)KHOT)
KOHIIEHTpAIIil B PO34YHHI 3HAUECHHSI CepEHBOI KUTbKOCTI pEYOBHHH, aICOPOOBAHOI IApPOM COpOCHTY Ha
MOMEHT IIPOCKaKyBaHHS ay, CIIBIAAI0Th.
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A.B. CJIIO3AP, 1. A. KAJIUMOH, P. JI. BYKJIIB, T. B. TPEBEHbB (YKPATHA, JIbBIB)
OUYMIIEHHSA BIOT'A3Y B1J CIPKOBOJHIO XIHI'TIPOHHUM METOJ10M

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexuika»
79013, 6ys. Cm. Banoepu ,12, Jlvsis, Ykpaina; Andrii.V.Siuzar @lpnu.ua

The perspective of bioenergetics development is shown. The technology of biogas purification
from hydrogen sulfide at the JSC “Goodvalley Ukraing” is presented and the disadvantages of the
biological treatment method are shown. It is recommended to use a quinhydrone purification method.
Thetechnology is developed and the main and auxiliary equipment of the processis offered.

Bioras, sikuit ogepKyloTh aHAepOOHUM OPOAIHHSM OPraHIiYHOI MacH, € OJHUM 3 MEPCIIEKTUBHUX
Jokepen eHeprii B €Bpori. 3rigHo nporpam €C 4yacTka eHepril 3 BiIHOBIIIOBAHUX JPKEPET MA€ JTOCATTH
25% no 2020 p. Bke 3apa3 y kpainax €C ¢yHkmionye maibke 15 THc. 0iora3oBHX YCTaHOBOK
npoxykruBHicTio 5,7 Mapx M° Merany a6o 7900 MBT. PO3BHTOK GiOGHEPreTHKH 3yMOBIIOE
AKTyaJIbHICTh PO3BUTKY HOBHMX TEXHOJIOTIH BUPOOHUIITBA 1 OUHMIIICHHS Oiora3is.

bioras, kpim merany (50...70%) i Byriekucnoro rasy (45...30%) MiCTUTh JOMIIIKHA aMiaky,
CiPKOBOJIHIO, a30Ty Ta KHCHIO. MIOro BUKOPHCTOBYIOTH, B OCHOBHOMY, JUISl CIIAJIIOBAHHS B KOTIAX Ta
JBUTYHAX BHYTPINIHBOTO 3TOPSHHS 3 OJIEPKaHHAM TEIUIOBOI Ta €IEKTPHYHOI eHeprii. OuuIieHHsIM
Oiorasy Big CO, omepxyrTh OiOMeTaH — MAJIMBO JJIS aBTOMOOLTIB, MajJMBHHUX EJIEMEHTIB TOIIO.
To0To, HEOOXImHICTH 1 CTYMIHb OYMINEHHS Oiorasy 3yMOBJICHA, B OCHOBHOMY, 3a0€3MCUCHHSIM
BIMIOBIIHOCTI BMMOTaM [0 ITAJHB, IO 3aCTOCOBYETHCS y TOMY YH IiHIIOMY OOmamHaHHi (IBUTYHax
BHYTPIIIHBOTO 3TOPSHHS, KOTJax, MajJWBHHUX €IEMEHTaX ToIo). HalWHmWK4Yl BHUMOIH 10 YHCTOTH
Oiorazy mpH 3acCTOCYBaHHI HOro JUIsl CHalleHHS y KOTJIax, a HalCyBOpIllli — MPH Mojavi B MEPExKy
MAJIMBHOTO Ta3y Ta MPH MPSIMOMY BUKOPUCTaHHI SIK MOTOPHOT'O TTaJTNBa.

Ha GiorazoBomy 3aBoxi T30B «I'yasemni Ykpaina» (c. Komanku IBano-DpaHKiBChKOi 0071.)
OYMIIEHUH 6iora3 MOJar0Th y JBUTYH BHYTPIIIHBOTO 3rOPsSIHHS JUTS BUPOOHUIITBA €IEKTPOSHEPTi, SIKY
pealizoByIOTh 3a <«3ejeHuM» Tapudom. OuwuileHHs 0iorasy 3AiHCHIOTH OIOJOTIYHHM METOAOM Y
BOJIOKHHCTOMY 0i0(inbTpi BicoToro 8 M 1 niamerpom 2 M. Heountenuit 6iora3 micinst ¢pepMeHTaTOpiB
mictuth 10 2500 ppm cipkoBoaHto. Ha Buxomi 3 6iodineTpa 6ioras mictutsb, % 00. (nani Ha 03 ceprus
2017 p.): 52,3 merany, 41...43 BYrIIEKHCIOr0 Ta3y, pelTa — a30T, KHCEHb, CIPKOBOIECHB.

Sk BiZIOMO, OCHOBHMMHM HEIOJIIKAMH OIOJOrIYHUX METOJIB OYHIIECHHS ra3iB Bill CIPKOBOIHIO €:
HU3bKa IHTEHCHBHICTh OYMIIEHHS TasiB, M03yBaHHS KHCHIO (10 3 % 00.) y manuBHUMA ras, HeoOXi-
HICTh PETENLHOTO JOTPUMAHHS TEXHOJOTTYHUX YMOB TIPOIECY JUIS HOPMAalbHOrO (PYHKIIIOHYBAaHHS
Oakrepiit. KinbkicTh ciMell OakTepii, ki 3p0OCTalOTh Ha BOJOKHAX, HA MiANPHEMCTBI KOHTPOIIOOTH
MepioUYHUM iX 3pOIIYBaHHSAM 1 3MHBaHHSAM pinkoro (aszoro 3 ¢epmentaropa. O4eBUAHO, IO
KOJIMBAaHHS BMICTy CIPKOBOIHIO B OdYHMIIEHOMY Oiorasi i #oro 30imbmieHHs mo 314 ppm (mompu
sasgsieni 0...100 ppm), 3yMOBII€HE 3MIHOKO YMOB «HOPMALHOTO KUTTS» OaKTepiid.

JInsi TaHOTO IMATPHEMCTBA PO3POOICHO MPOEKT odHIIeHHS Oiorasy (12000 m*/moGy) Bix
CIPKOBOJIHIO XIHTIJJPOHHMM METOAOM. 3TiHO 3allPOIIOHOBAHOI TEXHOJIOrIT 0i0ras MmocTymnae y HUKHIO
qacTHHY abcopbepa, a y BEPXHIO — [OJAI0Th XiHI1POHHHIT MOTIHHATBHHI PO3YHH 3 BMICTOM, I/IM°:
NapCO; — 20, xinrigpony — 20 i NaHCO; — 10. OuuiieHuii Bii CipKOBOJHIO ra3 HAIPaBJIAIOThH Ha
BHUPOOHHUITBO eeKTpoeHeprii. HacHueHmii 10 KOHIEHTpamii cipkoBommio 2...3 r/aM° posumn
HaTpaBJIAIOTH Yy 3MilnyBad. CloJii TI0/1al0Th TAKOXK pereHepoBaHWi pO34MH 3 enekrpomizepa. [1ix gac
3MIMIYBaHHs 1 TPAHCIIOPTYBAHHS PO3YHMHIB BiIOYBAE€ThCS OKHCHEHHS XEMOCOPOOBAaHOIO CIPKOBOJIHIO
OKHCHOIO (hOPMOIO XIHTIAPOHHOrO KaTamizatopa 3 yrBopeHusM 43,4 kr cipku/moby. Ilacty
apioHoaucnepcHoi (mo 10 MKM) Cipku Ticis BiJIUIEHHs BiJ MOTJHMHAJIBHOIO PO34YMHY Ha (inbTpi
MOJAf0OTh Ha OJICp)KaHHsS CIeliaJbHUX COPTIB CIPKH, a PO3YHMH JBOMa IOTOKAMH HAIPaBISIOTH B
eNeKTpoNTi3ep 3 KaTioHOOOMIHHOIO MeMmOpaHO. B aHoaHIN 30HI enekTporizepa BiHOBHA (opma
XIHTIPOHHOI'O KaTali3aTopa OKMCHIOETHCSA J0 OKHMCHOI 1 11 HalpaBNisiOTh y TPYOHMH 3MmillyBad. Y
KaTOJHIN 30H1 — BIAOYBAETHCS PO3PSA MOJICKYJIH BOAM 3 OJICPKAHHSM I'a30BOT0 BOJHIO 1 IMiITYKHCHHS
MOTIMHAJILHOTO PO3YMHY, SIKUH HANIPABIISIOTh HA XeMOCOPOIIii0 CIpKOBOIHIO y abcopOep.

PospobrnieHa TeXHONOTISI € TMPOCTOK0 Ta BHCOKOCPEKTHBHOMO. JlJisi OYMINEHHS Ta3y
3alpOIOHOBAHO BUKOPHCTOBYBATH OapOoTaxkHuii abcopOep 3 mpoBajibHUMHK Tapiikamu (miamerp 0,6 M i
BHcOTa 5 M), a U1 pereHepaliii po3urHy — 3MilllyBad i MeMOpaHHHii eiekTporisep. Bapricts eHeprii
Ha (YHKIIOHYBaHHs ycTaHOBKHU He nepeBuiye 30 % Big BUpoOIEHOT.
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C.M. BAJIABAH, B. B. KACIIPYK (YKPAIHA, TEPHOIILIb)
KOHCTPYKUISA MEXAHI3MY BIZIBEAEHHS ITOBITPSA 3 BOAOIIPOBO/AIB

TepHoninvcvkuti HaAyioHaATbHUL MexHIYHUU yHigepcumem im. leana [lynios
46001, syn. Pycovka, 56, Teproninw, Ykpaina; @tu.edu.te.ua.

Considers the problem of improvement of water supply systems. The design of the mechanism,
the use of which allows to minimize the negative impact of the pressure drops in the pipes during
periodic flow of afluid at the equipment of pipelines, and the methodology of its calculation.

3a 3HAYHOrO MOJOPOKYAHHS KOMYHAIFHHX TIOCHYT BHHHUKAa€ HEOOXIAHICTh aJIeKBATHOTO
MIZBUIINCHHS 1X sKOCTi. [IOBHOIO MIpOIO 3aBHaHHS TIOKPAIIEHHS SIKOCTI IMOCIYT CTOITh Iepen
cIry0aMu BOJOIIOCTaYaHHS HACEIIEHUX MTYHKTIB.

OmHMM i3 CYTTEBMX HEIOJIKIB Yy TMOCTa4aHHI HACEJICHHIO XOJOAHOI 1 rapsdoi Boau € ii
HecTabinpHa nofada. [1ig yac mpunuHeHHs Mojayi BOAM Y MEpPeXy TPyOOIpOBOIiB B OCTAHHI MOMAa€e
noitps. [Iporec 3amoBHEHHsT MOBITPsIM TPYOOIIPOBOIIB CYMPOBOKYETHCS TIepenajaMHu THUCKIB, 110
HEraTHBHO BIIMBA€ Ha EKCIUTyaTallif0 SK MEPEX BOAONOCTAYaHHS B IIJIOMY, TaK 1 Ha HAJIHHICTH 1
JIOBTOBIYHICTH POOOTH BOJIO 3aIlipHOT apMaTypH.

Kpim Toro, mpu 007Ky BHKOPHUCTaHOI BOJIU JIUMJIBHUKAMH CIIOKMBAadi 3MYILIEHI OMIadyBaTH
00'eMH TPOIYIIEHOr0 Yepe3 JIYMIBHUKHM IOBITPS MiJ 4ac KOXXKHOI'O 3allOBHEHHS BOJOK MEpexi
TpyOONpPOBOIIB.

[Mpuniun poOOTH MexaHi3My BiJBENEHHS TIOBITPS 3 BOJONPOBOMAIB IPYHTYEThCS Ha [ii
BUIITOBXYBaJbHOI CHIIM ApXiMeia 1 CHIIH TSDKIHHS Ha HEPYXOMO 3’ €IHaH1 KIIANlaH! 3 TIOTIABKOM.

Jnst 3a06e3nedeHHs: poOd0TO 3MaTHOCTI 1 HAIIIHOCTI MEXaHi3My TOIIABOK KiaraH BUKOHYIOTH 13
30epeKEHHIM CITIIBBIJHOIIEHHS MK 00'€eMaMH MeETaneBOl YaCTHHHU 1 IyCTOTLIO1 30HU 1 T'yCTHHAMH
MaTepiaiy, 3 SKOrO BUTOTOBJICHHH MOIUTABOK KJIAMaH, i PIAMHHU, B Ky 3aHYPIOIOTH IOIUIABOK —
KJIamaH.

B po3pobGiieHoMy HaMu MexaHi3Mi B XOJi 3allOBHEHHS TPYOOIPOBOAY BOJOIO TOBITPSI BUIBHO
BHUXOJIUTh 3 HBOTO Uepe3 OTBOPW B OMNOpHiH mepdopoBaHiii meperopoxmi i kpumii. Komu Boma
HAJXOAWTh y HIDKHIO YacTHHY KOpIyca 1 3allOBHIOE ITyCTOTUTY 30HY TMOIUTaBKa — KIJIalaHa BiH
migHiMaeTbes. [Ipu BifcyTHOCTI BOAM y BOJOMPOBOJI TMOIUIABOK — KJAaaH MYCTOTUIO 30HOIO
OIyCKa€eThCs Ha OMOPHY NepdopoBaHy MEPEroposKy, sKa po3MilieHa y HWKHIH 4acTuHi kopryca. o
BEPXHBOT YACTHHH KOpITyca IPHUEIHAHA BTYIKA 3 KOHIYHOIO TOBEPXHEIO 1 3aKpUTa KPHUIIKOI. Mix
KOHIYHOIO TIOBEPXHEIO TOTUIaBKa — KJIallaHa 1 KOHIYHOIO TTOBEPXHEIO BTYJIKH TepeadadeHui KiTbIleBUH
3a30p, Yepe3 AKUH TPYOOIPORBI CIIONyUEHUH 3 aTMOC(EpOro.

[MixBumeny HamidHICTh y POOOTI 1 TEPMETHUYHICTh MEXaHI3My BiJIBEACHHS MOBITPS 3 BOAOMPO-
BOJIIB 3a0e3reuye 00JIaJHaHHS KOHIYHOI YaCTHHH IMOIIaBKA — KJalaHa eIaCTUYHHM YIIIIbHIOKYHM
KUIBIIEM, SK€ IiJ YaCc KOHTAKTYy 3 KOHIYHOI TIIOBEPXHEI BTYJIKH Je(pOPMYETHCS, 3allOBHIOE
MIKPOHEPIBHOCTI MOBEPXOHb, 110 KOHTAKTYIOTh, 1 3a0e3reuye IXHIH repMETHYHHMA KOHTAKT Iij 4ac
3aKpHUBaHHS IPOCTOPY MDK BHYTpIIIHIM 00'eMOM BomompoBomy i armocdeporo. Ha KoHIUHMX
MOBEPXHsIX TOMJIaBKa — KilalaHa 1 BTYJKH pO3MIillleHI KaHaBKW, MmO 3abe3neuye ¢ikCyBaHHS
€NACTUYHOTO YIIUTBHIOIYOTro Kinblls. [Ipy oMy HWKHI JiaMeTpH BEPXHIX 3pi3aHUX KOHYCIB MEHIII
BiJl BEpXHIX JliaMeTPiB HIKHIX 3pi3aHHX KOHYCIB Ha BEMYMHY JBOX MOMEPEUYHUX PO3MIpIB CIUCHHS
€NACTUYHOTO YUIUTBHIOIOUOTO KU, M0 3a0e3Meuye MaKCHMAIbHY IJIONIY KOHTaKTy eJaCTUYHOTO
VIIUTBHIOIOYOTO KBS 3 KOHIYHUMH TOBEPXHSMH IOIUIABKA KJIAaNaHa i BTYJIKH MPH MiHIMalbHUX
MPUTUCKYIOUHX 3YCHILIAX.

KoHcTpyKIis 3anporoHOBAaHOIO MeEXaHIi3My BIIBEIACHHs IOBITPS 3 BOIOIPOBOMIB 3aXHIICHA
JBOMa TIaTeHTaMH YKpaiHH Ha KOPHCHY MOJellb 1 TpOWIIIa  CTEHJOBI BUIPOOYBaHHS, SKi
Bignosizatore BuMoram ['OCT 19681-89. BukopucTaHHS YAOCKOHAJICHOI KOHCTPYKII MEXaHi3My
BIIBEJICHHS IIOBITPSl 3 BOJOIPOBOIB JO3BOJISAE IMIABUIIUTH HAIIMHICTE pOOOTH, MOKPAIIUTH YMOBH
eKCIUTyaTallii BOIOMPOBOIB 1 JOCATHYTH OLIBIIOI TOYHOCTI OOJIIKY BOIH, PealibHO BHUKOPHUCTaHOL
CIIOKMBaYaMHU B YMOBaX il MepioINYHOT 1MoJavi.

OpepkaHi pe3yiabTaTH JOCIDKEHb IIATBEPAMUIN MIIHICTh 1 JIOBTOBIYHICTH KOHCTPYKIIT
MexaHi3My 11 HagiHHICTh Yy poOOTi.
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H. B.IIMTAK, O. 51. MIUTAK, B. I1. LIAITIOPEB (YKPAUHA, XAPbKOB)
BbIGOP INIEPCITEKTUBHOI'O 'A300YUCTHOI'O OBOPYIOBAHUA

Hayuonanvnwiii mexnuueckuti ynueepcumem «XapbKo8CKUUl NOJUMEXHUYECKUU UHCIUMYm»,
61002, yr. Kupnuuesa, 2, Xapvros, Ykpauna; omsroot@kpi.kharkov.ua

The protection of a surrounding medium became one of priority directions of a development
and maintenance of ecological safety of Ukraine. The guard of air basin from industrial ejections is
composite process, bound with stationary values by change of technologies of different industries,
together with perfecting of means of clearing of harmful gections from the industrial enterprises.

OCHOBHBIMH HMCTOYHHKAMH 3arpsi3HEHUsT aTMOC(EPHOTO BO3JIlyXa SIBISIOTCS MPOMBINUICHHBIC
MIPEATIPUATHS, TPAHCIOPT, TEIUIOBBIE DJIEKTPOCTAHITNH, JKUBOTHOBOTIECKHE KOMILUIEKCH. Kakaprii u3
9THUX HCTOYHHKOB CBsA3aH C BBIACIICHUEM 6OJ'II)H_IOI‘O KOJIM4YECTBA TOKCHUYHBIX OPraHHUYCCKUX U
HEOpraHWYECKUX BellecTB. BHIOOp MeTo/a OYMCTKU BO3MIyXa OT MPOMBIIUICHHBIX BEIOPOCOB 3aBHCUT
OT MHOTrMX (DakTOpoB: BHJA BHIOpachiBaeMOH NPUMECH; IUCIIEPCHOTO COCTaBa MpHMEced MpH
BBIOpOCax; KOHIIEHTPAIMK H3BJIEKAEMOT0 KOMIIOHEHTa B BEIOpOce; o0beMa U TeMIlepaTyphbl BEIOpOCa;
TpeOyeMol CTeleH! OYHMCTKH, BO3MO)KHOCTH WCIIONB30BaHMs TPOIYKTOB peKyrepanuu. Buioop
BO3/IyXOOYMCTHOTO anrapaTa WM COOPYXEHHUS MPOBOIAT HA OCHOBAHHU PE3YJIBTATOB PACUETOB HX
SKOHOMHYECKOH 3(P(HEKTUBHOCTH, UTO U SBJISICTCS 1IEIbI0 HACTOSAIICH PadOThI.

PoropHblii MaccoOOMEHHBIH anmapart ¢ TOpOUAaIbHON KaMepoil OTHOCUTCS K YCTPOWCTBAM ISt
MbIICYIABIMBAHUS M TEIJIO-MacCOOOMEHa B CHUCTEMaX Ia3-KHJIKOCThb, Ta3-)KUIKOCTb-TBEPAOE TEIO,
KHUJIKOCTh-KHJIKOCTh M MOXET HaWTH MNpHUMEHEHWEe Ui TIPOBEACHUS IPOIECCOB abcopOuu,
JeCOpOIMH, PEKTU(HUKAIIUN U TIbLICYJIaBINBaAHU.

[epcneKTUBHBIM CITOCOOOM WHTEHCH(HUKAIMK IPOIECCOB TEIIO-MaccoOMeHa M IIbLICYIaB-
JIMBAHUA SABJIACTCA TUAPOAMHAMHNYCCKOC BO3ZICI710TBI/IC Ha TIIOTOK IIYTEM €ro 3aKpyTKH. BI/IXpeBBIe
KOHTAaKTHbIC yCTpOfICTBa 06eCHe‘II/IBaIOT BBICOKYIO CTCIICHb NEPEMEIIMBAHNA, OTINYAIOTCA BBICOKOM
MPOU3BOJUTEILHOCTBIO €3 3axJIeObIBaHuS, TIO3BOJISIIOT YBEITHYUTh KOXQQHUIMEHTHI Maccoliepeiadn B
7-6 u Gosee pas.

3aKkpydeHHOE JIBHYKEHHE CO3/IA€TCsl CIEHaIbHBIM YCTPOMCTBOM, B KOTOPOM Ta30BOMY TOTOKY
MpHIAaeTCs BpallleHHe BOKPYT OCH KaHaja. ATnaparkl, paboTarolie 1o TAKOMY IPUHITUITY BO MHOTHX
ciiydasix 00NasaloT Ooliee BHICOKUMHU TEXHHKO-D)KOHOMHUYCCKHMHU TMOKa3aTells MU, YeM aHAJIOTHYHBIC
YCTPOI‘/'ICTBa, OCHOBAaHHBIC Ha OCCEBOM JBUXCHHU IIOTOKA. B BUXPEBBIX KOHTAKTHBIX yCTpOﬁCTBaX
MOXKHO BBIJACINTD YCTBIPEC II0CJICA0BATCIBbHBIX, THAPOANHAMUYCCKN OTHOPOJIHBIX 30H.
AUCTICPTUPOBAHHNEC ) KUAKOCTH I'a30BLIM IIOTOKOM Ha KaIlJIi U UX COBMCCTHOC NNIPAMOTOYHOC JBHXCHHE,
MPOXOXKIeHHE NBYX(Pa3HOro MOTOKA Yepe3 3aBUXPUTENh, COITPOBOXKAAIONIECECs OCAKICHUEM OCHOBHOM
MacCChl KaIll€llb Ha JIOoIIaTKax 3aBI/IXpI/ITeJ'I$I; BTOPHUYHOC IUCIICPTHPOBAHUC KUIAKOCTU Ha Kalljii B
pe3yIbTAaTE CpbiBa INNICHKK C BEPXHUX KPOMOK JIoracTen 3aBUXPUTCIIA W IOBUXCHHUEC Kall€llb K
nepudeprr KOHTAKTHOTO YCTPOMCTBA O/ JAEHCTBHEM LIEHTPOOESKHOH CHIIbI; 00pa30BaHHE Ha CTEHKE
KOHTAKTHOI'O yCTpOfICTBa )KI/IZIKOCTHOI71 IUICHKW M3 OCaXIAaIoIMXCA KallCllb U €€ JABMIKCHUC BBEPX
COBMECTHO C Ta30BBIM ITOTOKOM.

KOHCprKHI/ISI JaHHOr'0 arrapara IO3BOJIACT HOCTUYb BBICOKOH CTEIEeHH OYHMCTKH BO3ayxa OT
IbUIKM NP 3HAYUTCIBHOM CHMI)XCHHUH YACIBHOI'O pacxoda BOABLI Ha OPOIICHUE 110 CPAaBHCHUIO C
HU3BECTHBIMH I'a300YHUCTHBIMU yCTpOﬁCTBaMH.

Oco0eHHOCTBIO JTAaHHOTO armapara, €CTh TO YTO KPOME OCYIIECTBJICHHS MaccOoOOMEHa OH
BBICTYNIACT B KAYCCTBC BCHTUJIATOPA. HOSTOMy JUISL uenef/i MPAKTUYCCKOro MMpuMCHCHUS, a TAKXKC I
CpaBHEHHsS C JpPYrMMH anmapataMd W [POBEICHHE MaccooOMeHa HEeoOXOQUMO 3HaTh €ero
THJIPAaBIMYECKUE M SHEPTeTHYECKHE XaPAKTCPUCTHKH.

[MpunynuTenpHas 3aKpyTKa ra3oBOro IMOTOKA BPAIIAIONIMMCS KOJIECOM C JIONAaTKaMH MO3BOJISIET
B 3HAYUTEIHLHOM CTEIIEHHU I/IHTCHCI/I(I)I/IHI/IPOBBTB mpouecc MOKpOfI OYHCTKM Taza. YIaBJIWBaHHE NBLUIH
MMPOBOAUTCA NPHU HUHTCHCUBHOM T'HAPOJUHAMHYCCKOM BO3IICI‘/'ICTBI/II/I B HCCKOJBKUX pemHMax: Ha
KOJIBIICBOM TUICHOYHOW CTpye, BJIEKOMOH IOTOKOM ra3a BJIOJb IMOBEPXHOCTH TOpA, HAa BIIAYKHBIX
JIomaTKax; B 30HE OpBI3T, CO3/1aBaEMbIX BPAIAOIIUMCS KOJIECOM; Ha BHYTPESHHUX MOBEPXHOCTSAX TOpA.

YuuThIBas BBIIE CKa3aHHOE MOYKHO caciaTth ClIeayromue BBIBOJIbI. JOCTOMHCTBOM arrapara
SIBIISICTCSI. CO3JIaHME BBICOKMX HAIIOPOB, MPOCTas KOHCTPYKIHS Kojieca M KOpIyca, BO3MOXKHOCTH
paboThI TP MEHBIINX YHCIaX 000POTOB, BEICOKOA(P(PEKTUBHASI OUHCTKA ra30BBIX BHIOPOCOB.
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M.l.MEDVID, L.I.CHELYADYN (UKRAINE, IVANO-FRANKI1VSK)
ECOLOGICAL AND TECHNOLOGICAL ASPECTSOF ENVIRONMENTAL
PROTECTION TECHNIQUES OF DOMESTIC WASTE LANDFILLS
ENVIRONMENT PROTECTION

Ivano-Frankivsk National Technical University of Oil
and Gas, 76019, 15 Karpatska street, Ivano-Frankivsk, Ukraine

Environmental protection of landfill territories from pollution of filtrates is an extremdy
important problem as far as it influences the flora, fauna and people. Especially dangerous arefiltrates,
which occur in the body of a landfill, have many different harmful components and can pollute water
resources. Study of filtrates purification on the basis of dectrical, chemical and sorption technique has
been conducted and diminution on the average by such indices: DCO to 211,5 mgO?%dm? ammonium
nitrogen — 3,24 mg/dm?®, nitrites — 0,97 mg/dm?® has been got.

Modern condition of technological and ecological safety in Ukraine, especially in places of
domestic waste storage is extremely dangerous as far as such territories contain main causes of
ecological danger, that is pollute the atmosphere, water resources by sewage, filtrates and soil. Foreign
publications contain different techniques and basically these techniques include oxidation treatment
(OT) of sewage, which is long-continued, takes place under certain process-dependent parameters and
occupies great territories. Considerably more efficient method of sewage treatment in comparison with
DCO is physical and chemical purification of contaminations in accordance with the technology that
include physical, electrical and chemical processes, which take placein local decontamination units.

The aim of the research is the development of a new complex eectrical, chemical and sorption
technique of filtrates purification, which pollute natural water resources.

Suggested physical, electrical and chemical techniques give possibility to treat effectively
sewage, because eectrotreatment before settler cause destruction of soluble contaminations and their
further flotation to the upper part of athin-layer settler and zeolite sorbs residual soluble and insoluble
contaminations that were not separated in a settler. Physical and chemical indices of aredl filtrate are
giveninthetable below. For filtered feed of afilter were used different samples of zeolite clinoptiolite
from Sokyrnytske field with the help of a laboratory unit, which consists of containers for sewage, a
pump, electric devices, a thin-layer settler and filtration columns. Results of the study in dependence
on different parameters of dectrotreatment, angle of gradient of inclined planes in a settler and the size
of grains in zeolite fractions (mm.), which are placed in different filtrating columns, are shown in the
table.

Indices of filtrates purification with the help of electrical, chemical and sorption technique

Before purification After purification Degree of purification a, %
E c ™ )
55 g s |5 5 | . |
Ke) E cCm ™ =2 Cm ™ =0
<> 585 £5 | 9 |E%E f£5 | 9 | 8| £ &
TS |EED| £ E |EED| =2 € €= S | I
g2&E |EEE| ZE ¢ EEE| ZE ¢ EE
< O < O <
I I
um 33,2 4,01 905,0 35 1,0 2184 89,5 75,0 75,8
21 39,8 4,2 938,0 3,8 1,05 2245 90,4 75,0 76,0
U1l 33,2 4,01 905,0 31 0,95 204,8 90,6 76,3 774
21 39,8 4,2 938,0 3,0 0,93 205,3 92,5 77,9 78,1
3/ 35,0 4,2 960,0 2,8 091 | 204,6 92,0 78,3 78,7

Note: | —filter with afraction 1-3 mm of zeolite, |1 —filter with afraction 0,5-1 mm.

Conclusion: Study of a filtrate purification show that conducting the purification of a filtrate in
accordance with electrical, chemical and sorption technique increases the degree of its purification
from ammonium nitrogen up to 89,9 — 97,8%, nitrites 89,9 — 97,8%, and filtration with the help of
zeolite increases it still more for 2-4%, that is proved by DCO index, which is equal to 91,9 — 95,1%,
as far as the content of organic and inorganic contaminations is decreased.
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O. 4. IIUTAK, C. C. BPAHKHH (YKPAUHA, XAPBKOB)
MNPOBJIEMbI YTUJIN3AIIUU TBEPABIX BBITOBBIX
U IMPOMBIIIJIEHHBIX OTXO010B

Hayuonanvnwiii mexnuueckuti ynueepcumem «XapbKo8CKUU NOJAUMEXHUYECKUU UHCIUMYmM»,
61002, yi. Kupnuuesa, 2, Xapvros, Ykpauna; omsroot@kpi.kharkov.ua

The primary task in the development of a waste management scheme is to organize their
collection and disposal (transportation). Procrastination with the removal of waste from their places of
formation is unacceptable, since it can lead to serious pollution of cities. Waste is removed either to
landfills or to special facilities for processing and neutralization.

Bompoc Mycopa wiu TBepIbIX OBITOBBIX OTXOJOB, KaK CJCIYEeT €ro TEPMHHOJOTHYECKU
KOPPEKTHO Ha3bIBaTh, CTOUT OCTPO B JIFOOOM TOpOJIE HAalllel TUTAHETHI: I[eHa ero pelleHuss — MHOTHE
MUJITHAP/IBI JOJJIapOB.

Ceronmust YkpanHa CTOJKHYJIACh C CEPbE3HBIMU Tpo0iieMaMu B cepe OXpaHbl OKpYKarolei
Cpcanbl. Bre3BaHbpl OHM HaJIWYMEM Ha TEPPUTOPUN CTPAHBI 6OJ'H:H_IOFO KOJIM4YeCTBa OITaCHbIX
XUMHYCCKNX BCIICCTB M TOKCUYHLIX OTXOAOB, OCTABIIMXCA B HACICACTBO OT COBCTCKUX BPEMEH U
MOMOJIHAIOIMIUXCA Ccelyac HE3aKOHHBIM BBO30OM OTXOJIOB M3 COCEJHUX T[OCYIapCTB. YKpauHLam
JIOCTAJINCh HEMaJIbIe 3arachl YKe 3aIpelleHHBIX TIECTHIIHIOB.

Eme B 2003 rony skonoru Ouiu B Habat, CTy4ach BO BCE JBEPH COOTBETCTBYIOIIUX OPTraHOB O
TOM, 4TO YKpawHa MOXET IPEBPAaTUThCS B CBAJIKY JUISl OMAacHbIX oTxonoB u3 EBpomnbl. Ceime 90%
CyMMAapHOro KOJIHMYECTBA TOKCHUYHBIX OTXO0/J0B B CTpaHC COXPAaHAIOTCA Ha TEPPUTOPHUN
Huernponerposckoii, [lonerkoii, 3anopoxckoii, Bano-@pankoBckoii, Jlyranckoit u KupoBorpanckoit
obmacreii. Orxomamu 3aHATO OKOJ0 160 THICSY TEKTapoB, YTO SIBISETCS OJHWUM W3 HAHMBBICIIHX
nokazareneii B mupe. OcoOEHHOCTBIO 00pa3oBaHHS OTXOJOB B YKpaWHe, B CBSI3M C CHIPHEBOI
OpHCHTAIMEH DKOHOMHUKH, SBISIETCS JOMHHHAPOBAHHE TOPHOIPOMBINIICHHBIX OTXONOB, a 3To 88%,
JIOJIsl OTXOJOB Jpyrux otpacied cocrasiser 10 %, a ObitoBbiXx — Bcero 2%. Ho moMuMo Hammx
BHYTPEHHMX MPOOJIEM C YTHIIN3AIKEH TOKCHYHBIX OTXOI0B TO0ABJISIOTCS CIle M BHEIIHUE. B Y KpauHy
0e3 CTeCHEHHS 3aBO3SIT «CMEPTOHOCHBIN» MyCOp JIpyrue rocyiapcTaa.

K COXAJICHUIO, CIIOXUBIIAACA CUTyallusd OTYACTU BLI3BaHa 6J'II/I3KI/IM COCCACTBOM praI/IHBI co
cTpaHamu, BcTynuBmmMUA B EBponeiickuii Coro3, Iie CyIIEeCTBYIOT CTPOTHE MpaBHJia YIpPaBICHUS
TOKCHYHBIMH OTXOZaMH. ITO TOBOPHUT O TOM, YTO HAM CPOYHO HEOOXOIUMO O0CCIICUUTh aJcKBaTHBIN
KOHTPOJIb Ha TI'paHUIC U COCTAaBHUTH YeTKUi MEepeYCHb MaTCpuaioB W TOBApPOB, KOTOPBLIC MOXKHO
HMIIOPTHPOBaTh B cTpaHy. K ToMy ke, KOppymuus Cpead UYWHOBHHKOB JaeT BO3MOXKHOCTD
npeaAnpuruMYrBLIM A€IbIaM IIPUMEHATL, YK€ JaBHO HCIIBITAHHBIC B CTpaHaX TPETHEro Mupa, CXEMbI
BBO03a OMACHBIX OTXOJIOB H MOJY4aTh CBEPXIPUOBUIN 32 cUeT 0€30MacHOCTH U 370POBbS JIFOJICH.

HaspaTh TOUHOE KOJIMYECTBO TOKCHYHBIX OTXOJ0B, XPAHSIIIUXCS B YKpanHe, He OepeTcss HUKTO.
U ykpaunHCcKue dKOJOTH, M 3apyOexHble KomHuccHH KoneOmtores mexay 50 m 60 MIIUITMOHOB TOHH
OIIaCHBIX BCHICCTB. DTO Kak HE3aKOHHBLIE CBaJIKHM BBE3EHHBIX OTX0J0B, TaK H BBIpﬂ6OT3HHOI71
COOCTBEHHO B YKpaWHE BEIIECTBa, a TaKKe OPUIMATIBbHbIC JAaHHBIE JKCIOPTa-MMIIOPTa OMACHBIX
BCIIICCTB. CO6I/IpaTB TOKCHUYHBIC BCIICCTBA YKpaWHIIbl HAYaJIXl HACTOJLKO AAaBHO, YTO UX KOJIHNYECTBO
YK€ He UMeeT 3HAYCHHS: caMOe BPEMs TOBOPUTH O Ka4eCTBE OTXOOB, O TOCIEACTBHIX, K KOTOPBIM
OHHU MPUBOJAT, U O TOM, KakK I/I363BI/ITBC$I 3aKOHHBIM U HIMBUJIN30BAHHBIM ITYTEM.

[Toka YMHOBHUKM MIIYT MECTO, KyJa JIeTh TOKCHYHBIC OTXOJbI, © KaK UX IepepadoraTh, B
CTpaHe oOcTaloch 4YyTh Oombhmie 6 % OSKONOTMYECKHM YHCTOH TEPPUTOPHU. YKpaWHa Ha TpaHH
9KOJIOTHYeCcKOi KaTacTpodsl — Takol BbiBoA nenatoT 3kcrepTsl OBCE. Apapust Ha UepHOOBUIBCKOI
ADC, He YHHUYTOXKCHHBIC OOCIIPHUITACHI, U3JIMILICK TOKCHYHBIX OTXOMOB U KaK CIIEACTBUE — B YKpauHe
OCTAJICSI JINIITb KPaelieK KOIOTHIECKH YUCTOH 3EMIIH.

OcHoBHas 3aJlaya KOMIUIEKCHOTO PEIICHUS MPAKTHYECKHX BOIPOCOB YIIPABICHHS MOTOKOM
OTXOJIOB B ropojie (HACEICHHOM ITyHKTE MJIM €r0 YaCTH) 3TO OPraHU3aIisl PAlHOHATIBHOTO 00paIleH s
C OTXOJaMH, OTBEUAIOIIECr0 COBPEMEHHBIM HKOJOr0-3KOHOMHYECKHM W PECYPCHBIM TpeOOBaHHSM,
KOTOpOE BKJIIOYAET MUHUMH3AIIMIO 3aTPaT HA CAHUTAPHYIO OYHCTKY TOpoJia, UCIOIb30BaHUE OTXO/I0OB
B KauecTBE MCTOYHHKA CHIPhS, 00eCIiedeHrn e IKOIOTHIECKOH 0€30MacHOCTH, TIEPEX 0 OT TOJIMTOHHOT O
3aXOPOHEHUS OTXOJI0B K WX MPOMBIIUICHHOH mepepadoTKe.
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A. O.TPYBHIK (YKPATHA, XAPKIB)
OUYUCHE OBJIA/IHAHHSA B COAOBOMY BUPOBHUITBI

Hayionanonuu mexuiunuu ynisepcumem «XapKi6CoKul NOJIMEXHIYHUL THCIMUMY M,
61002, yi. Kupnuuosa, 2, Xapxie, Ykpaina; omsroot@kpi.kharkov.ua

Improvement of soda production until recently has been aimed at improving the technology and
modernization of the equipment of the main production cycle. The creation of equipment for the
protection of the environment was not given much attention. Gases and liquids were cleaned only from
ammonia. And then to the limits, justified economically, and not sanitary norms.

[opiuno comosi mignpuemcTa CHJI BUBOIATH 3 TEXHOJOTIYHOIO HUKIY OJIM3bKO 86 MIIH. M
PiAKMX MPOMCTOKIB, 1,3 MJIH. TOHH TBEpMX BiaxoaiB i 178 miiH. M° TazonomibHux pedoBHH i nuiy. I B
MOJANTBIIIOMY OYIKYETHCSI MPOJIOBKEHHS OYPXJIMBOTO 3pPOCTaHHS B CBITOBOMY MacmTabi MpoMHCIIO-
BOT'0 BUPOOHHUIITBA KAJIBIIMHOBAHOI COJIH, 1110 HEMUHYYE IIPU3BEAE 10 30UIbIICHHS KIJIbKOCTI BIIXOIB,
10 YTBOPIOKOTHCS.

Tinbkn OCTaHHIM YacoM IOYaJIM PO3POOISITUCS 1 BIPOBAIKYBATHCS CHUCTEMH OYHIICHHS
BUKH/IIB Ta YTHIIi3allil TEIJIOTH BTOPUHHUX JuKepen. Lle, B cBoio depry, BUMarae po3poOKH HaYKOBHX
OCHOB TIPOCKTYBaHHsI anapatiB JUIs OYHMIICHHS Ia30BMX BUKHIIB COIOBOr0 BUPOOHHIITBA. KpiM Toro
BIIPOBQ/KCHHST TPAAMLIHHUX CHCTEM 1 YCTAaHOBOK OYHIICHHS MPOMHCIIOBHX BHKHUJIIB BHMAraloTh
BEJIMKUX KaIliTAIBHUX 1 eKCTUTyaTalliHHAX BUTpAT.

Y NOpiBHSAHHI 3 IHIIMMH XIMIYHMMM Ta HA(QTOXIMIYHUMH MiIIPUEMCTBAMH, COIOBI 3aBOAU
CKUJIAI0Th BEJIMKI OOCSTH INIKI[UIMBUX BUKUAIB B atMocdepy, sKi, B OCHOBHOMY, HE BITHOCATHCS 10
0COOJIMBO TOKCHYHMX (MM COMM, MIOKCH BYIJIEHIO, amiak). Y BHKHAAX HPHCYTHI TaKOK OKCHJI
BYIJICITIO 1 HEBEITMKA KUTbKICTh cipkoBoaHIO. Bukuan xorenbi abo TEL] comoBoro 3aBoay 3a3Buuait
MICTSATh OKCHJI a30Ty 1 CIpKH.

3aBiaHHs OYMILIEHHS TPOMHUCIOBUX Ta30BUX BHUKHIIB CYTTEBO YCKIAJHIOETHCS THM, IO iX
06CSTH CTAHOBJIATH JECATKH, @ iHOM i COTHi, THCSY M-/TOM, IO POOUTH CKPYTHUM 3aCTOCYBaHHS
TPaJAULIHHOIO OYMCHOTrO O0JIagHaHHS. BiIbIIiCTh amapaTiB, sKi BUKOPUCTOBYIOThCS B TaHWUH 4Yac JIs
OYMINICHHS Ta3iB BiJ Ta30MOMIOHMX, PIAKMX 1 TBEPAUX JOMIIIOK, XapaKTEePU3YIOThCS HU3BKOIO
MPOITYCKHOIO 3JIaTHICTIO, 00YMOBIICHOT HEBETMKUMH TPAHUYHO JIOMYCTUMHMH IIBUAKOCTSAMH Ta3y B
amaparax. Lle € mpu4rHOIO TOrO, IO anapaTd 3 BUCOKOK MPOAYKTHBHICTIO MAlOTh BEJIHKI TrabapuTHI
posMipu (HampuKIam, miaMerp abcopOIifHMX KOaoH Moke csrath 10-12 M), a BHTpaTH Ha iX
BUTOTOBJICHHS, MOHTaXX 1 TPAHCIIOPTYBaHHSI HEIOMIPHO BEJIHKI.

KoHIieHTpallist aMiaky B ra30BOMY BHKHJII 3HaX0mUThcs B Mexkax 0,1-0,2 e, npu I1/IB = 50 mr/ve,
OCHOBHUM JIKEPEIOM Ta30BHUX BUKHIIB aMiaKy € Tas3u ITICis Ipolecy KapOoHi3allii aMOHI30BaHOTO
po3zcony. OnHodacHO Ha 3aBojmax mpairroe Big 4 no 13 mpommuBadiB rasiB kojoH-1I. Tpamurianii
OapOoTakHMil MpoMuBaY ras3iB KomoH-II ckimamaeTses i3 BocbMH mapr (60Y0K), AHMINA Ta KPHIIKH.
OCHOBHMM MacOOOMIHHMM €JIEMEHTOM CTYIIEHIO amapary € 0apOoTa)XHWH KOHTAaKTHUI MPUCTPIi,
KM BCTAHOBIIOETHCS BCEepeauHI Tapiuiku. Ha koxHiil Tapinmi po3ramoBaHo 17 GapGoTakHMX
MPHUCTPOIB Ta OAWH MaTpyOOK JUIS TEpEeNUBY PiAMHM Yepe3 TiIpo3aTBOp HA HUIIEPO3TAIIOBAHY
Tapinky. Bcporo y OapOoraxkHoMy mpoMuBaui Tas3iB konoH-II, Ha mpakTHi, 3acTocoByeThes 8
poOOYMX TapiIOK 3 0APOOTAKHUMH MPUCTPOSIMH.

BaraTocTymninvacTi BUXpOBi anapaty € MepCreKTUBHUM 00JIaJIHaHHSM JJIs1 OUYHIICHHS BEIUKHX
00CSTIB MPOMHUCIIOBUX TA30BUX BUKHIIB, B TOMY YHCJII 1 Bill amiaKky.

[NopiBHsMBHMIA aHaNI3 TapaMeTpiB poOOTH amapaTiB sl OYMIICHHS T'a3iB CBIIYUTH Ha KOPUCTH
MOPOKHUCTHX BHXPOBHX anapaTiB 3 HU3bKHM TiJPaBIiYHHM OMOPOM i JIOCUTh MaJOK E€HEpro — Ta
METaJIOMICTKICTIO.

Bce 1ie poOuTh ayxe MepcreKTHBHUM 3aCTOCYBAHHS JJISl OUHMILICHHS BEIUKUX OOCSTIB Ta30BHX
BUKH/JIIB arapaTtiB BUXPOBOTO THITy. BHKOpHCTaHHS y BHXPOBHX amaparax BiAIIGHTPOBOI cenapariii
3HIMa€e OOMEXCHHs Ha TPaHWUYHO JIOMYCTUMY HIBHJIKICTh Ta3y 1 J03BOJSIE TPOBOMUTH NPOILECH TPH
CepemIHBOBUTPATHUX MIBHAKOCTAX Tasy, Mo gocsraiote 20—40 m/c. Bucoka MpommycKHa 3AaTHICTh
BHUXPOBHX amapaTiB o ra30Biil ¢a3i 00yMoBITOe X Maii rabapuTHi po3MipH.

Kpim Toro, mo mepeBar mmx amapartiB MOXKHA BiTHECTH HH3bKYy METaJIOEMHICTB, MOPIBHSIHO
HEBEJTMKI TUTOMI SHEepPreTHYHi BUTPATH, CTIMKICTh pOOOTH B IIMPOKOMY Jiana3oHi HAaBaHTAXKEHb 110
piIuHM 1 ra3y, IPOCTOTY BUTOTOBJICHHS.

3

Ceminap 3 Seminar 3



137

A. C.KOJIETOBA, I'.T. TPOXUMEHKO (YKPAITHA, MUKOJIAIB)
EJEKTPOXIMIYHE BWIYYEHHS HUHKY 3 KHCJIUX
TA HEUTPAJIBHUX PETEHEPALIMHUX PO3YUHIB

Hayionanvnui ynisepcumem xopab.nebyoyeanms im.. aomipana Maxaposa
54025, np.. I'epois Ykpainu, 9, Muxonaie Ykpaina; university@nuos.edu.ua

The results of the electrochemical separation of sulfate and zinc chloride regeneration solutions,
the pH influence on the electrolysis process and the extracting efficiency of metallic zinc are presented
in the work. It has been established that el ectrolysis should be carried out in a two-cell eectrolyzer to
effectively remove metals.

OCHOBHUMMH JIKEpEIaMU YTBOPEHHS CTIYHMX BOJ 3a0pyJHCHMMH COJSIMM METAiB, JyTaMH,
KHACIOTaMH Bil MIANPHEMCTB MAaIIMHOOYJAYBaHHS 1 METalooOpOOKH € TanbBaHIYHI Ta iHIII
BUPOOHUIITBA, OB’ A3aHi 3 XIMIYHOIO 1 €EKTPOXIMIYHOI OOpOOKOI0 METaNiB, XOIOTHOI 00pOOKOIO
METaNiB pi3aHHIM, JUBApPHUM 1 (hapOyBaTbHUM BHPOOHHIITBOM Ta iH.. YTBOPEHI KOHIICHTPOBaHi abo
po30aBIieHi CTIUHI BOJM MOTPAIJISIOTH B HABKOJIMIIIHE CEPEOBHUIIE 3a0pYAHIOIOUH €KOCHCTEMH.

CTivyHi BOJY TaJIbBaHIYHUX BUPOOHMIITB B 3HAYHIN Mipil MICTATh 10HHU Ba)KKUX METAJIB, SIKi € HE
TUJIbKM BHUCOKOTOKCUYHHMH, ajle ¥ € IIHHAMH KOMIIOHEHTaMH. ICHye 0arato METOMIB BHUTyYCHHS
BaKKMX METaJiB 3 CTIYHHUX BOJ, ajie KOXKEH 3 HUX Ma€ sK HEMONIKW Ta mnepeBard. Ha Hamy nymky
OJTHUM 3 TIEPCIICKTUBHUX METO/IIB € IOHHUN OOMIH Ta €IEeKTPOIIi3

Hawmu B monepenniii po6oTi 0yio mpoBeaeHO psijl eKCIIEPUMEHTIB 3 BHIIYYCHHSIM Ta pereHepartii
10HIB M1/l Ta MUHKY Ha KaTioHiTi KY-2-8 Ta enekTpoxiMiuHe po3AiIeHHS] OTPUMAHUX PercHepariiHnx
po3unHiB. EkcliepuMeHTH moka3ajiu, Milb QyXe A00pe BHAUISETHCS HA KaTOAlI B MPHCYTHOCTI 10HIB
LIUHKY, TIPH I[bOMY IIMHK 3aJHMIIAETHCA B PO3UMHI. TOMY HACTYIHHM €TaliOM BHJIYYEHHS METaliB 3
pereHepaniiHuX pO3YMHIB OyJi0 MPOBEIEHHS PSJl CKCIIEPUMEHTIB 3 OCA/PKCHHSAM IOHIB I[MHKY B
OJTHOKaMEPHOMY €JICKTPOIII3epi 3 HAJUIMIIIKOM CipYaHOi KMCJIOTH Ta 0e3.

Konnentparnis cynbdar nunky ckiagaia 500 MF-eKB/ZIMs Ta cipuanoi kucioru 0 — 200 mr-
eKB/IIMs. Konnentpartis xmopua nuHky ckianana 100, 500 MF-eKB/IIMs. JlaHi MoJeNIbHI PO3YMHU OYJIH
OJIM3BKMMH 32 CKJIAJIOM JI0 OTPUMAaHUX pereHepamiiHuX po3uuHiB Ta cknagamu 0,2 . Sk EIIeKTPOIU
BUKOPUCTOBYBaJIM KaTOJl i3 HEpKaBIFOUOi CTalli Ta THTAHOBWUH aHON MOKPUTHUH OKCHIOM PYTEHIlO.
Cuny ctpymy Oyina jyis Beix ekcriepuMenTiB 0,5 A.

Byno BcTaHOBIIEGHO, IO €IEKTPOJII3 CYIb(aT IMHKY BiIOYBaBCS 3 BHUIUICHHSM METaJiYHOIO
IIMHKY Ha CTaJeBOMY KaToi, ajie JO MEBHOro 4acy. B ycix BHIIagkax eKCIIEPUMEHTY IIBHAKICTH
BITHOBJICHHS I[MHKY Majayia 31 30UIbIICHHSAM KHCIOTHOCTI PO3YMHIB. 3arajioM, MPOIEC OCaKCHHS
IUHKY BiOyBaeThCs, MOKH HAa KaTOAl BiOYBAE€ThCS TEpPEHANPYKEHHS PO3psiay i1OHIB BoAHIO. 3i
30ULIBIICHHSIM 10HIB BOJHIO, BIAMOBIAHO KHMCJOTHICTH 30UIBIIYETHCS, a IEPCHANPYKCHHS BOJIHIO
3MEHIIYETHCS, TaK K HOro aOCOMOTHHIA MOTEHITiall 3pOCTaE 1 MPOoIeC BUAUICHHS [UHKY 3YIHUHSIETHCS.
ToMy naHuii mporec CIliJ| MPOBOJUTH B JBOKaMEPHOMY €JIEKTPOIIi3epi 3 aHIOHITOBOI MEMOpaHHOIO
JUTS PO3JIIICHHS KaTOIHOI 1 aHOIHOT 00J1acCTI.

EnexTponi3 xmopux MUHKY B OJHOKAMEPHOMY eNEKTpOJizepi BimOyBaBcs maibke 9 ron mpu
ryctusi crpymy 3,3 A/ZIMZ. 3a mell 4ac BAANOCS 3HM3UTH KOHIIEHTPAII0 METaly 10 MiHIMaJIbHHX
3Ha4eHb, TOMY CaM MPOIEC PO3JAUICHHS XJIOPHJ IIMHKY B OJHOKAMEPHOMY €JIEeKTpOii3epi € OLmbin
eheKTMBHIUM HDK EIEKTPOINI3 Cyab(ar HUHKY. SHWKEHHsS KOHIeHTpauii muHky mo ~0-0,05 Mr-ekB/av°
MOYKHA TOSICHUTH THM, IO PO3YMH MiJ Yac CJNEKTPOJi3y He MiJKHCIIOBAaBCsS, B KaTOAHIA 00jacTi
MOCTIHHO BigOyBajOCs MEPEHANPYKSHHsI 10HIB BOAHIO, 4 10HH XJIOPY BUIUISJIMCS HA aHOMAI Y BUIJIAIIL
razy. AKTUBHHUI XJIOp, 1[0 BHAUISBCS MOXKHA YTHIII3YBaTH Ta BUKOPUCTOBYBATH JUIS 3HE3apaKCHHS
BOJIH.

B 1inomy, nporec eneKTpoXiMiYHOr0 0CA/PKEHHS ITUHKY TOLUILHO MPOBOIUTH B JBOKAMEPHHX
CIIEKTPOJIi3epax 3 aHIOHITOBOK MeMOpaHO, JJIs PO3AUICHHS KaTomHOI Ta aHomHOoi oOmacti. [lpu
IbOMY MOXXHA KOHIIGHTPYBATH KHCJIOTY Ta IOBEPTATH ii B pereHepariiiHi mporecH, 1o Aae 3MOry
CTBOPIOBATH 3aMKHYTH ITUKJIM OUMIICHHS CTIYHUX BOJ raJbBaHIYHUX BUPOOHHMIITB.
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B. 10. IPUXOJBKO, B. €. KIPISIK (YKPATHA, OJIECA)
ONITUMIBALIA CUCTEMU NOBO/J’)KEHHA 3
MNOBYTOBUMMH BIIXOJAAMU HA OCHOBI MOJEJI WARM

Ooecvkuii OeparcasHUll eKoI02IUHULL YHIGepcUumen
65016, 6yu. Jlbsiecvka, 15, Ooeca, Vrpaina; vks26@ua.fm

It is noted that different municipal solid waste treatment methods lead to greenhouse gases
emissions. The results of WARM modd analysis and application are presented. We can compare the
basic waste management practice and aternative by greenhouse gases emission volume. Despite the
limitation of WARM model, it can be used for comparison the different waste treatment methods at
national terms.

ITpu po3poOi1i ONTUMATLHOT CHCTEMHU OBODKEHHS 3 TBEpAUMH T00yToBuMHE Bigxoxamu (TTIB)
HEOOXITHO BpaxyBaTH MOXKJIMBUH BIUIUB Ha JOBKULISA PI3HUX METOMIB IOBOMKEHHS 3 BIAXOIAMHU.
OmHuM 3 HampsIMKiB BIUIMBY mpoieciB moBomkeHHs 3 TIIB e emicis mapuukoBux rasis (I1I°) mo
atmMocdepu. 3a3HaunMoO, IO TOBOUKEHHS 3 BiAXOJaMH € CYTTEBHM jpKepenoM merany (19,3% Bix
3arajbHUX BUKUIIB B YKpaiHi B 2015 p.) Ta xapakTepu3yeTbcs MO3UTUBHOIO JHHAMIKOO emicii T1T.

Emicito TII" 3a pi3HMX METOMIB IOBOMKEHHS 3 BIAXOJaMH MO)KHA BH3HAYUTH Ha OCHOBI
HarmionansHoro Kanactpy aHTpONOreHHUX BHKHIIB 13 JoKepen Ta aOcopOmii morjauHavYaMu
MapHUKOBHX ra3iB B YKpaiHi (3a pi3Hi poku) abo 3a anasioriunoro moxaemwto |PCC. OcHOBHI mpoiiecu B
cekTopi «Bimxomm», mas SKMX MPOBOAMTHCA IHBeHTapu3alliss BUKUAIB I1[': BuIajneHHS BigXOIiB,
OilonoriuHa oOpoOKa BiIXOMiB, IHCHHEpAIls 1 BIAKPUTE CIHAIIOBAHHS BiIXOJiB, OYHUIICHHS 1 CKH]
CTIYHUX BOA. SIK alpTepHATHBY, MOXKHa po3risiHyTH Mozenb The U.S. Environmental Protection
Agency’'s (EPA) Waste Reduction Model (WARM) — iHCTpyMEHT Ui OLIHKH Ta TOPIBHSIHHS
yrBopenHs [IIT 3a pi3Hux MeronmiB moBomkeHHs 3 TIIB, mo BpaxoBye 3MiHM B CHOXHBaHHI
MaTepialbHUX 1 EHEPreTHYHUX PEeCcypCiB, HEOOXIMTHUX JUIS BHUPOOHHIITBA MPOAYKIIi, SKa B IIpoIeci
BHKOPHCTaHHs IEPEeXOIUTh B Kareropito Biaxomy. Ha Biaminy Big Haiionansnoro Kamactpy, B
monemi WARM po3risgaroThCesl TOJATKOBI IMPOIECH — CKOPOYCHHS CIIOKHBAHHS Ta PEIUKIIIHT.
Hamionansuuit Kagactp posrisigae komnonentd TIIB, mo MmicTsaTe OiomocTymHuE Byriielb. Moaenb
WARM napaxoBye 54 kommonenTa TIIB i1 mocTiliHO BIOCKOHAIOETHCSA. AJle TONOBHA BiIMiHAa —
METO/IOJIOTis, 10 MOKJIaZieHa B ocHOBY MeroniB. B HarionansHomy Kanactpi emicist BU3Ha4a€Thes Ha
OCHOBI MaTeMaTHYHHUX MOJIENEH MPOoIlecy JeCTPYKIIil OpraHiuHoi pe4oBUHH, B ocHOBY Mozeni WARM
MOKJIAICHUI CKOPOYEHHUH KUTTEBHH IHKI 3 opieHTaliero Ha yrBopeHHs [1IT 3a pisHux Qa3 nukiy.
Monens WARM mae oOmexenHs y BukopuctanHi (timeku CIIIA), xova, Ha Hamly IyMKYy, SK
THCTPYMEHT JAJIsl TIOPIBHSIHHSI PI3HUX MPaKTUK noBoikeHHs 3 TIIB moke OyTH BUKOpUCTaHUH 1 B
Vkpaini. s 3pydHOCTi KOpHCTyBaHHsS po3podnenuit inctpyment Excel Current WARM Tool —
Version 14.

JHns BuBuenHs: moxmmBocteidr monerni WARM obepemo nani 3 yrBopennst TIIB mo Opechbkiit
obnacti 3a 2016 p. B sikocTi mpukiamy po3risHeMO 0a30BUIl BapiaHT — BaJIOBUE 30ip Ta 3aXOPOHEHHS
okpemux komnoHeHTiB TIIB (mamip i KapToH, JepeBHMHA, XapdoBi Ta CaJOBO-TIAPKOBI BIiAXOmM), Ta
aIbTEpHATUBHHHN BapiaHT — audepentianis noroky TIIB 3 BuaieHHsM 1 mogamibeiiow yruiizaiiero 85%
narnepy 1 kaptony (15% HenpumatHol Wis mepepoOKH MaKylIaTypy 3aXOPOHIOEThCS), a iHII 0i0BiIX0aM
MOJIAI0ThCS Ha aHaepoOHY (hepMeHTallio. 3a po3paxyHkamu 1o moaeini WARM, ajbTepHaTHBHUHN BapiaHT,
y MOpIBHSAHHI 3 0aj0BUM, TpHu3Beae a0 BinpepHeHHs emicii [1IN y posmipi 413147 1CO,-exB. Skio x Ti
caMi BiJIXO/¥ ITiIaTH KOMIIOCTYBaHHIO, TO PO3MIp BifiBepHEHOI emicii ckiane 458125 TCO,-ekB.

Hns mopiBusiHHS pesynbraTie WARM-mozmeni 3 HamioHanbHOI MOJEIUIIO, TPOBENEMO
pospaxynku emicii III" npu 3axoponenni TIIB. Ewmicis I1I' (Merany) 3a HarioHaabHOW MOAEIUTIO
ckiana 30145,08 TCOz-exB/pik, a 3a mogemwtro WARM — 1093028 08 TCO,-ekB/pik. Taka cyrreBa
pizHuIsE oOymoBieHa TiM, mo B mozaeni WARM BpaxoByeTbCs eMicCisi 32 BeCh JKHUTTEBUH IHKII
MPOMAYKII], HaBiTh BPaXOBYIOUH TNPOLECH TpPaHCIOpTyBaHHS. J[o TOro », MeETO/AWKa BPaXOBYE
aMepHKaHChKiI YMOBH, OTKe, MOTpe0ye KOPEKIIii BiIIOBIAHO IO PEriOHALHIUX YMOB.

HeoOxinHo BigzHauutH, mo Moaeabr WARM 1ae kopucHI MOXKIMBOCTI TSl IOPIBHSAHHS PI3HUX
crieHapiiB cucremu noBomkeHHs 3 TIIB.
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H. M. CAMOMJIEHKO, A. O. BAPAHOBA (YKPATHA, XAPKIB)
BUKOPUCTAHHSA ®PAPMALHEBTUYHUX BIAXOAIB 31 CKJIA
Y BUPOGHUIITBI KEPAMIYHOI INIUTKA

Hayionanonuu mexuiunuu yHisepcumem «Xapri6CoKul NOJIMEXHIYHUL THCIUMYm»
61000, syn.Kupnuuosa,2, Xapxis, Yxpaina; omsroot@kpi.kharkov.ua

Characterization of the ecological features of pharmaceutical glass waste (PGW), the main
component of which are used ampoules (UAS), was provided. The resource potential of the glass
ampoules used in a hospital was analyzed. The chemical composition and physical and chemical
properties of mixtures of used ampoules were experimentally determined, confirming the resource
value of UAs for manufacture of ceramic tiles.

dapmarieBTH4HI Biaxoau 3i ckia (PBC) po3risgaoThCs SK YMHHUK HETaTHBHOTO BIUIMBY Ha
3MI0pPOB’sI Jofiel Ta NpUpoaHi exocuctemu. [Ipu 1bOMYy 0OCOOIHMBO IIKIIUIMBUMH € (apMareBTHYHI
PEYOBUHHU, IO MICTATHCA y CKISTHUX €MHOCTSX. PazoMm 3 Tum DBC BHCTYNaroTh SIK JpKEpeso MiHHUX
BTOPUHHHUX PECYPCIB Y BHPOOHHIITBAX, IO JJISI BUTOTOBJICHHS MPOIYKIII CIOXKHUBAIOTh MiHEpPAJIbHY
CHPOBHUHY.

Jo ®BC BigHOCATBCS (QIIAKOHHU, aMITyJIH, alTeKapChKuil mocy Tomo. Haibuibm nommpeHoro
($OpMOIO TaKMX BIIXOJIB € BUKOPHCTaHI aMIlyJd, B SKHX 3aJHIIAIOTHCS PO3UYMHHU JTIKAPCHKHX
npenapartiB. 3BaKalO4YH Ha HETaTHBHY €KOJIOTIYHY XapaKTEepUCTUKY, TaKi PIIMHU Tepe]] MPOBEICHHM
MPOIIECY YTHIII3allil MEIUYHOIO CKJIa TOBUHHI OyTH BUITyueHi 3 BA Ta 3HEHIKOKEHI.

BupoOHUIITBO KepamiyHOl IMIMTKH B YKpaiHi XapaKTepU3YeThCs BEIMKUMH oOcsTaMu 1,
BIJIMIOBIIHO, 3HAYHHM BUKOPUCTaHHSIM MiHEpaJIIbHUX pecypciB. 3ampoBajpkenHs yrumizamii @BC y
JAHOMY BUPOOHHMIITBI JJO3BOJIUTh CKOPOTUTH CIIOKUBAHHS IUX PECYPCIB Ta, K HACIIIOK, 3MCHIIUTH
BWIYYEHHS HOBOI IPUPOJHOI CUPOBHUHH.

BusHaueHHsT 0O0CSTiB  HAKONMYEHHS BUKOPHCTAHMX aMIyl y MEIUYHHX YCTaHOBax
CTAIllOHAPHOTO THUIy IPOBOAMJIOCH Ha MPHKIAAl TEPANeBTHYHOIO BiIIICHHS OararonpodiibHOT
mikapui (M.XapkiB). BcraHOBJIEHO, II0 TUTBKHM 3a MICSIb 00’ €M HAKOMUYeHHS BA y cepeaHboMy
cxiangae 13450 mr. 3aMMIIOK PiAMHHOTO JIIKAPCHKOTO Mperapary y aMmIryjax IpuOIu3HO BiAloBigae
160 mu /kr. Tlpu 1pOMY BIICOTOK JIiKiB BIiTYM3HSHOTO BUPOOHMIITBA BH3HAuYaBCs 5K 67%, a
3akopAoHHNX — 33%. BpaxoByroum mocriiiHe 3pocTaHHS 00'€eMiB BUPOOHUITBA (apMaleBTHYHOL
NPOAYKIII Ta 3HAYHMN MONOUT Ha JIKAPChKI 3aco0M JUIsi TMPOBEICHHS 1H'€KIiH, MOXIHUBO
CTBEpLKYBaTH, IO OOCSITH YTBOPEHHS BIAXOIIB Y ()OPMi BUKOPHCTAHHX amIlyl B YKpaiHi OyayTb
CTa0lmbHO BUCOKUMH. [IpH IIbOMY CYTTEBUM 3 TOYKH 30pY HETaTUBHOTO BIUTUBY Ha JOBKULIS €
YTBOpPEHHSI 3aJTUIIKIB PIJMHHUX JIKapChKHUX TPENaparip, 110 3aIMIIAI0ThC Y BA.

CyMilll BUKOPHUCTaHHUX aMITyJl Y TOAaiIbIIOMy BHKOPHUCTOBYBANACh JUIsS BU3HAYCHHSI OCHOBHHX
BJIACTUBOCTEH cKia. JIJsl mbOro MOIMEpeaHbO 3 JAaHMX BIAXOJIB BHIYYallUCh PO3YMHU JTIKAPCHKHX
npenapatiB. CkiIaJl KOMIIOHEHTIB CyMillli MOJIPiOHEHOTr0 MEMYHOIO CKJIa Pi3HUX MapoK BHU3HAYaBCS
3a JIOMOMOT'OI0 PEHTI'CHIBCHKOr0 (hIIyOpPECIEHTHOTO CIEKTPOMETpa, XapaKTEPUCTHYHI TEMIIepaTypH
3HAXOIUJIMCh 3a JIONIOMOrOK TEPMOMIKpOCKomna. Bu3HaueHHs TepMidHOro koedimieHTa JTiHIHHOTO
POBLIMPEHHST TPOBOIMIIOCH CYYaCHUM JTUIIATOMETPOM.

PesynbraTi aHanizy XiMigHOT'O CKJIAAY BiIXO/iB TOKA3YIOTh, IO B LIIIOMY CKJIO PI3HMX MapoK, 3
SKOTO BUTOTOBJSUTUCH BHUKOPHCTaHI aMIyld, MOXIUBO BIIHECTH 1O THITy OOpPOCHIIIKATHOTO.
3BaXkarour Ha SKICHMM Ta KUIbKICHUN BMICT OKCHIIB, TaKi BIAXOOH JOLIBHO BHKOPHCTOBYBATH Y
ckiani aHroOiB Ta TOJWB y BHPOOHMIITBI KepaMidHOI TUTMTKU. [IpH I[bOMY eKCIIepUMEHTAIBHO
BH3HAYCHI 3HAYCHHS IMOKA3HHWKIB XapaKTepUCTUYHHX Temreparyp Ta TKJIP cymimi ammymsHOTro
CKJIa TIITBEP/IKYIOTh IAHUI BUCHOBOK.
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0. C.TETTA, O. B. LIECTOIIAJIOB (YKPAIHA, XAPKIB)
AHAJII3 BILIMBY CTIYHHUX BOJI XAPUOBOI
MMPOMMUCJIIOBOCTI HA JOBKIJIJIA

Hayionanonuu mexuiunuu ynisepcumem «XapKi6CoKuil NOJIMEXHIYHUL IHCIUMYm»

61002, 6yz. Kupnuuosa, 2, Xapxkie, Ykpaina; omsroot@kpi.kharkov.ua

Pollution of waterways all over the planet has become catastrophicin nature. Food industry
enterprises take a great part in pollution ofthe hydrosphere. All food industry enterprises require high
levels ofwater consumption, which results in a large amount of waste water thatnegatively affects the
environment. Discharge of this water inwaterways quickly depletes the reserves of oxygen causing
death ofinhabitants of these waterways.

B xuTTi MOMUHE Xap4oBe BUPOOHUIITBO BiJirpae BaXIMBY Polib. Y 3B'SI3KY 3 BUKOPUCTaHHSM
0araTboX BH[IB CHPOBHHH 1 BHJIB il TepepoOKM Ha XapyoBUX IMIANPHEMCTBAX MAIOTh Micle
MPAKTUYHO BCl BUAM IIKI[UIMBUX BHIUIeHb. Cepell HEraTMBHOIO BIUIMBY IMIJIPHEMCTB Xap4yoBOl
MPOMHCIIOBOCT] Ha 00'€KTH HABKOJIMIIHBOTO CEPEIOBHIIA TEpIIIe Micile 3aiiMaroTh BOJJHI PECypCH.

[lianpuemMcTBa Xap4oBOi IPOMHUCIOBOCTI € OJHUM 3 HAHOUIBIINX BOAOCIIOXKHBAYIB, B HACIIIOK
4Oro € «BUPOOHMKAMU» BEIUKOI KUTBKOCTI CTIYHMX BOJ, IIO XapaKTEPU3YIOThCS 3HAYHHM DPIBHEM
3a0pyAHEHHS JOBKLULIA.

Benukuii obcsr yTBOpeHHS CTIYHHMX BOJl HAa MiANPHEMCTBAX, OOYMOBJICHUI BHUCOKUM DPiBHEM
CIIOKMBaHHS BOJHM, B MEPEBAXKHIH OUIBIIOCTI BOJAa BUKOPHCTOBYETHCS JIJIsl TEXHONOTIYHUX IPOIIECiB
OTPUMAaHHS TPOAYKTIB B SIKOCTI OCHOBHOT'O a00 JIOMOMDKHOI CHPOBHHH IpPH I[bOMY BOHH MAalOTh
BHCOKY CTYIiHb 320pY/IHEHOCT] 1 CTAHOBIISTH HeOE3MeKy sl HABKOJIMIIHBOTO CEPEeIOBUIIA.

B xap4oBiii TPOMHCIOBOCTI CKHIAHHS CTIYHHX BOJ, III0 YTBOPIOIOTHCS B MPOIECi
BHPOOHUIITBA,cKIanae 95%, siki MICTATh BUCOKI KOHIICHTpAIlT 3a0pyTHIOIOYMX PEUOBHH.

[Ipobnema CTIYHMX BOJ € aKTyaJbHOI TEMOKO SKa TMOJSTae B TOMY, IO 3a0pyAHEHHS HUMH
MPHU3BOAUTE JI0 3MIHM XIMIYHOT'O CKIIay, MOPYUIEHHS KPYroo0iry pedoBrH, pyHHYBaHHS TPHPOJHHX
€KOCUCTEM, 3HUKHEHHSI BHJ(IB, TCHETHYHOMY 30HTKY.

Criuni  BOIM  MIANPUEMCTB  XapyoBOi  IPOMHUCIOBOCTI  BIHOCATH A0  KaTeropii
BHCOKOKOHIIEHTPOBAHUX CTOKIB T10 OpraHIYHHUX 3a0py/AHIOBAYIB, IO MICTATH YUCIICHHI 1 pI3HOMAaHITHI
3a CBOEIO TPUPOJIOI0 3a0pyJHEHHS: KUP, MOJIOKO, JIYCKY, IIEPCTh, KPOB, MIMATOYKH TKAHWH TBapHH,
coxi, MiHepaJibHi HEpO3YMHHI JOMIIIKH, MHIOUi 3acobm Ta iHmi. Ili BoaAM XapakTepU3yIOThCS
Brucoknmu nokazaukamu BITK, XTIK, 3BaxkeHnx pedoBuH, a30Ty Ta dhocopy.

CkuJaHHS HEOYHIICHUX BOJ| y BOJOHMH, SIKI MalOTh BENHKY KUTBKICTh MiHepalbHUX (opMm
a3ory i ocdopy € OCHOBHOI NMPHUMHOI €BTPOQiKalii — HAKOMUYECHHS MOXHUBHUX PEUOBHHH, IO
BiZIOYBa€THCS B pe3yNbTatTi 30UIBIICHHS MPOAYKTHBHOCTI BOJAHUX YIPYIIOBaHb 1 BiICTaABaHHI MPOIIECiB
posknananus. [Tpy nbomy mporieci BiZOYBa€ThCS «IIBITIHHSA» BOJOWM. Y Iepioj LBITIHHS B BOIOMMAax
MiABHUINYEThCA PH, 3HMKYEThCS BMICT PO3UYMHEHOTO KHCHIO, IO MPU3BOAUTH JO MOTIPIICHHS SKOCTI
BOJIH, BiIOYBA€ETHCSI 3aMOp PUOH.

3ryOHMIA BIUIMB BOJHUX CHCTEMaM, sIKa HaJlA€ThCS MiAMPHEMCTBAMH Xap4OBOI MPOMHCIOBOCTI,
Ha JOBKULIS 00yMOBJICHA, MepII 3a Bce, TUM, 110 3 400 THC. T CTIYHMX BOI, IIOPIYHO YTBOPIOIOTHCS
MIANPUEMCTBAMH Xap4OBOI MIPOMHUCIIOBOCTI, TUIbKU 64,4% mpoxoasTh OYKCTKY. JlesKi mianpueMcTBa
HE 3a0e3MeuyroTh HEOOXIIHY O4MCTKY, a00 MalpTh 3acrapiiie OOJaJHAHHS, IO € MPHYUHOIO
HEraTHBHOTO BIJIMBY Ha HABKOIMUIIIHE CEPEIOBHIIIE.
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A.B. PATIOBEHUYUK, I. M. TPYC, B. B. TAJIMII (YKPATHA, KHIB)
BUJAJIEHHSA BA’KKUX METAJIIB I3 CTIHHUX BOJl

Hayionanonuu mexuiunuu ynisepcumem Ykpainu
«Kuiscokutl nonimexniunuu incmumym imeni leops Cikopcbko2o»
03056, np. I[lepemocu, 37, Kuis, YVrpaina; r.yar @ukr.net

The problem of contamination of water objectsis very relevant for Ukraine. Together with other
dangerous compounds, a large number of heavy metals compounds get into natural water basins.
Despite the large humber of methods for removing heavy metals from waste water, developing the
new approaches to solve this problem is very much needed. We are studying the processes of chemical
modification of food wastes to obtain an effective heavy metals sorbents.

[IpobsieMy HABKOJIUIIIHBOTO CEPEIOBUIIA HAa CHOIO/IHI € BKpall aKTyaJlbHUMHM TS HAIOT KpaiHH.
CraH MoBepXHEBUX Ta MiI3EMHUX BOJA B YKpaiHi BHKIUKAE HAHOLIbIIE 3aHENOKOEHHS. AHaTI3YIOUH
MOKAa3HHUKH SKOCTI BOAW B PI3HUX MPUPOAHUX JPKEpENaX MOXHa 3pOOHUTH BHCHOBOK IPO TOCTilHE X
MOTIpIIEHHS MPOTATOM OCTaHHIX POKiB. Taka CHUTYallis CKIajach B pe3yabTaTi MPaKTUYHO OE3KOHT-
POJNIBHOTO BHKOPHUCTaHHS BOJHUX pecypciB B KpaiHi. 3okpema, HailOumblry HeOe3neKy CTaHOBIATh
CKUJM CTIYHMX BOJ MPOMHUCIOBHX HiAnpueMcTB. OdiliiHi TaHHI CTBEPIKYIOTh, 110 B TOJIOBHY BOJIHY
aprepito Ykpainu — piuky Juinpo monaa 70 % mpoMHUCIOBUX CTIYHHX BOJ MOTPAILISIOTH MPAKTHYHO
0e3 Oynp sikoi ouncTkd. Lle cTBopmIiio peanbHi mepeqyMOBH JUIs €KOJIOTIUHOI KatacTpodu B pamKax
Bchoro J[HinmpoBckkoro Oaceiiny. CuTyarlis Ha iHIIMX pidyKax KpaiHW He Kpaia.

3 NpPOMHCIOBMMH CTIYHMMH BOJAMH B BOJOMMHM Ta IIiJA3€MHI BOJIM TOTpaIlise Oe3miy
HeOe3MeuyHnX Ta TOKCHUYHHMX PEYOBMH Ta cronyk. Cepel HHX YacTO 3YyCTPIUalOThCsS 10HU Ba)KKHX
MeTaiiB. Baxkki MeTany MOXYTh MOTPAIIISATA B MPUPOAHI BOJH y CKIAJi CTIYHUX BOJ| TallbBAaHIYHUX,
XIMIYHHX, TEMJIOCHEPreTHYHNX Ta TipHUYO-30aradyBaibHUX BHpPOOHHMUTB. [lepmiicth B paHOMY
Mepeiky HaJIeKHTh MpolecaM TallbBaHIYHOrO HAHECEHHS IOKPHTTIB, KOTPl OTpPHMald 3HAYHE
PO3IOBCIO/KEHHS Ta BAKOPUCTOBYIOTHCS MaliKe Ha KOYKHOMY IPOMHCIIOBOMY ITiJIIPUEMCTBI.

[NoTparuisitour B HABKOIHMIIHE CEPEIOBUIIE 10HM BaXKKUX METaJliB BKpali HEraTUBHO BIUTMBAIOTH HA
’KHBI OpraHi3MH, 30KpeMa i Ha 3/10pOB’ st JTIOAWHH. Ba)kki MeTann akyMymOIOTECS B OpraHi3Max Ta MOXYTh
MPU3BOIIUTH JI0 CEPUO3HUX MOPYIIEHD Y iX ()YHKIIOHYBaHHI, BUKIIMKATH iX IepeauacHy 3aruoenb.

[Ipobnema 3a0pynHEHHS BOIM i0HAMH Ba)KKMX MeTajiB He HoBa. Ha cboromgi po3pobieHo
JIOCUTh BEIMKY KUIbKICTh METOMIB Ta TEXHOJOTiH, IO JO3BOJIAIOTH 3 JOCTaTHBOK €(EKTUBHICTIO
BUJANISATH Taki CIIONYKH 3 CTIYHHUX BOJA. bararo TexHomoriii mependayaroTb mnepepoOKy BiIXOiB
raJibBaHIYHUX BHUPOOHMITB 3 BHUIUICHHSIM KOPHUCHMX KOMIIOHEHTIB, SKi MOXJIHMBO IOBTOPHO
BHKOPHCTOBYBAaTH. AJI€ Taki CXEMH JOLLUIbHI JHIIE I BEIUMKAX BUPOOHMITB. Halgacrimie
BHKOPHCTOBYIOTBCS TakKi METOAM OYMCTKM CTIYHMX BOJ BiJl 10HIB B@XKHX METaJiB SIK pearcHTHE
OCa/KCHHSI, I0HHHI 00MiH, 3aCTOCYBaHHS 3BOPOTHOTI'O OCMOCY, €JIeKTPOKOATYJISIIIT, eNEeKTPOIiamizy.

BpaxoByroun mpocrory peamizaimii Ta BIJHOCHO HH3bKY BapTiCTh B IOPIBHSHHI 3 IHIIMMH
METOJIaMH, HalOUIBIIIOr0 PO3MOBCIOKEHHS HA0YB peareHT HuM MeTon. BiH nepeabdavae ocakeHHS
BaKKMX METAJliB Y BHIUIAII HEPO3UMHHHUX CIONyK. [lopsia 3 BUCOKOIO epEeKTHBHICTIO OYMIIEHHS Ta
MPOCTOTOI0 pealizallii JaHui MeTOJ] Ma€ OJWH JOCUTh BaroMHil HEHONIK — YTBOPEHHS BEIUKOI
KUTBKOCTI UTaMiB, KOTPi MOTPEOYIOTH A0IaTKOBOT IIEPEPOOKH.

Po3po6ii HOBHX e(pEeKTHBHMX ICIICBMX METOJIB BHJAJICHHS 10HIB BaXKKMX METAJIB 31 CTIYHHX
BOJI IIPUCBSIUEHI HaIlll MOIbII qOoCTiKeH . OTHUM 3 MEPCIISKTUBHUX HAIPSIMKIB BUPIIICHHS 1aHOT
npoOIeMu € 3aCTOCYBaHHs PI3HOMaHITHHX copOeHTiB. Hamu mpoBeneHO psii eKCIIEPUMEHTIB MI0/I0
XIMIYHOTO MOIU(IKyBaHHS PI3HOMAHITHHX BIIXOMIB Xap4oBOi MPOMHUCIOBOCTI 3 TMOJAIBIIUM
OTPUMAaHHIM BHUCOKOC()EKTHMBHUX COPOCHTIB Ui BHIAICHHS CHOJIYK BaKKHX METAJIB 3 CTIYHUX BOJ
pi3HOrO CKiagy. AHANi3ylo4d OTpUMaHi HaMH pe3ylbTaTH MOXKHA CTBEPIDKYBATH IPO BEIHKY
MEPCIIEKTUBHICTh BUKOPUCTAHHS MPOIIECIB XIMIYHOTO MOIU(IKYBaHHS IPUPOAHOI CHPOBHHH 3 METOIO
noJinieHHs ii copOmiiHuX BiacTuBocTel. Halikpamii pe3ynbratu Oyiau oTpUMaHi PHU BHKOPUCTAHHI
MoaudikoBaHOI TOPiXOBOi IIKapamynu. [lyOmikailiss MiCTHTh pe3yJabTaTH JOCTIKEHb, MPOBENCHUX
npu TpaHTOBii mintpumni JlepkaHoro ¢oHay (yHIAMEHTAIBHUX JOCHIPKEHb 338 KOHKYPCHUM
npoekTom ©83/50087.
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0. A. CATIEEBA, T. B. KPYCIP, T'. I1. XOMWY, T. TJOUCHBEPTEP
(YKPATHA, OJIECA, TIOJITABA; IIBEMIIAPISI, MYTTEHL)
YJIOCKOHAJIEHHSI TEXHOJIOT'Ti KOMIIOCTYBAHHSI
XAPUYOBOI CKJIAJIOBOI TBEPAUX NOBYTOBUX BIIXO/IB

Ooecvka HAYIOHAILHA AKAOEMIst XAPHUOB8UX MEXHON02Il
65039, 6ys. Kanamna, 112,00eca, Yrpaina; onaft@edu.ua

The work is devoted to solving the problem of raising the environmental safety level of the
municipal solid waste (MSW) landfills through the introduction of advanced composting technology
of the MSW food component. The analysis and assessment of the ecological hazard level of landfillsis
carried out through identification and assessment of their operation’s environmental aspects using the
system of complex indicators.The developed composting technology of the MSW food component
with the use of mineral and microbiological additives is developed, which allows implementation of
technical and technological measures for the environmental safety management of the MSW landfills.

AHai3 JIOCHI/PKEHb 3 OIIHKM CTaHy MICI[b BHJIAJICHHS BIAXOMIB B YKpaiHi JOBOIHUTH, IO
CKOJIOTTYHHI KOHTPOJb BIUIMBY 3BAJIHII HA JOBKULISI CTOCYETHCS TUTBKH TMOTOYHOI'O CTaHY OKPEMHX
KOMIIOHEHTIB cuctemMd 3Banuina TIIB. TakuM 4YMHOM, BHHHMKA€ HEOOXIAHICTh YyIOCKOHAJICHHS
ICHYIOUHX Ta PO3POOKHM HOBHUX TEXHOJOIIUHHX PIIICHBb i3 MiJBUINCHHS PIBHS E€KOJOriYHOI Oe3reKu
3panui TTIB, sixi pyHKIIOHYIOTh B Cy4acCHUX yMOBaXx.

PesynbTaTi aHamizy CBITOBHX 1 BITUM3HSHHX PO3POOOK Y raiy3i YIpaBIiHHS EKOJIOTIYHOIO
0E3IeKOr0 TO3BOJIMIIM BHU3HAYMTH OCHOBHI METONONOTIUHI MiIXoau N0 (OpMyBaHHS MEXaHI3MY SIK
OI[IHKK HEraTMBHOTO BIUMBY 3Banmumy TIIB Ha noBKiLMISA, Tak H po3poOKH 3aXOIiB 3 YIPaBIiHHS
EKOJIOTTYHOI0 Oe3rekoro. Y BUMAAKY 3 YTHIII3AIEI0 BIAXOAIB HAaWOUIBIIMI iHTEpec NpeACTaBIsie
OioTexHomoris. KoMmoctyBaHHs, K OIOTEXHOJOTIYHMIA METOM, XapaKTepU3YEThCs HU3KOIO Teperar,
HAMOLIBIN, B CBOIO 4YEpry, iCTOTHHMH 3 SIKHMX € 3a0€3MEeUYeHHs KPYrooOiry pedyoBHH B TPHPO/I,
MIJBUIICHHS €KOJIOTTYHOI CTIHKOCTI arpoleHO3y Ta €KOHOMIYHICTh TEXHOJIOTTYHUX mporeciB. [Ipore
ChOTOJIHI KOMITOCTYyBaHHS, sk Merox yruiizamii TIIB, He kopucryeTbcsi B YKpaiHi IIUPOKOIO
MOMYJIAPHICTIO Yepe3 TPUBAIMK NPOIIEC peatizallii Ta HeIOMIKK TEXHOJIOITYHOI opraHizairii.

Ockinbku 10 40% TIIB BigHOCHTBCS OO OPTraHIYHUX BIAXOMIB, IO JIETKO PO3KJIAJal0ThCA,
BUJIYYCHHS ITi€] YaCTUHH BiJIXOJIB 31 3BAJIMI 32 paXyHOK KOMITOCTYBaHHsI Ta MEPETBOPEHHS BiIXOMy
HA BTOPUHHHI MaTtepialbHUIl pecypc CYTTEBO 3MEHIIUTH EKOJOTiYHE HaBaHTAKEHHS (aKTHIHO
PO3MIILIEHUX Ta TOTSHIIIMHO 3aIIaHOBAHUX 3BAJIMII HAa JOBKULIS.

BukoHaHi JTOCHIJDKEHHS| TPHCBSYCHI PO3B'S3aHHIO AaKTyaJbHOTO HAYKOBO-TIPAKTHYHOIO
3aBJaHHs, IO TMOJATAE B OOIPYHTYBaHHI Ta YIOCKOHAJICHHI TEXHOJIOI KOMIIOCTYBaHHS Xap4oBOl
CKJIaJIOBOI TBEPAMX MOOYTOBHX BIIXOIIB 3 METOIO 3HM)KCHHS PIBHS €KOJIOTIYHOI HEOES3IEKH 3BaJIHUIIL
TIIB Ha KOMIIOHEHTH HABKOJMIIIHHOTO CEPEAOBUIIIA.

Jlyis oOrpyHTYBaHHsI TEXHOJIOTil MOBOMKEHHS 3 BIAXOAaMM 3IMCHEHO OI[IHKY EKOJOTI4HOI
HeOe3MeKn 3Ballvl, SKa peanizoBaHa B PoOOTiI uepe3 eKCIEePTHUH METOJ, PO3paxyHOK IHIEKCHHX
MOKA3HHKIB, OLIHKY PIBHS EKOJOTTYHOTO PU3HKY Ta OI[IHKY eMicii TapHUKOBUX Tra3iB.

JInst oTpUMaHHSI BUCOKO(EKTHBHOIO CIIOCO0Y KOMITOCTYBaHHS opraHiuHoi yactiunu TI1B, 30kpema,
XapYOBOI CKJIAJ0BOi, HEKOHTPOILOBAHE 30PO/DKYBAHHS SIKOI MA€ HAWBHIIMI MMOTECHINIAT METaHOYTBOPEHH,
Oyio anmpoOOBaHO MOXIIMBOCTI MPUCKOPEHHSI MPOIECY KOMITOCTYBAHHS OPTaHIYHHMX BIIXOMIB 338 PaXyHOK
BHECEHHSI MIKpOOIOJIOTIYHHX Ta MiHepadbHHX J00aBOK. [Iporiec 1o3piBaHHS KOMIIOCTY TpPH BHECEHHI
MIHEpaJILHOT JJ00aBKH MPHUCKOPIOETHCS B 2,2 pasy 3a TepMOPUIbHIX YMOB Ta B 1,4 pasu —3a Me30(UIbHHUX, a
MpoIec JO3piBaHHS KOMIIOCTY NP BHECEHH! MIKpOOIONOriuyHOi J100aBKH MPHCKOPIOEThC B 3,3 pasu 3a
TepMo(ibHUX YMOB Ta B 2,1 pa3u — 3a Me30()UIbHHX.

Po3pobiiena ynockoHaneHa TEXHONOTIYHA cXeMa BUPOOHHUIITBA KOMIIOCTIB BKIIIOYAE€ BUKOHAHHS
TAKAX OCHOBHHX OIlEpalliii: 3MIlIyBaHHS KOMIIOCTHOI CyMIlll Micisi TMpHUHOMYy Ha 3BajHIIe Ta
CTaJIfHOTO cenapyBaHHs, BBEJICHHSI CTPYKTYPHUX KOMIIOHEHTIB Ta J100aBOK, OajaHCyBaHHS CyMillli,
(¢opMyBaHHsI OypTiB Ta OTpPMMaHHS KIHIICBOIO MPOAYKTy. Peaizaiis yqoCKOHAJIEHOT TEXHOJOTIT
JIO3BOJIMTh 30€perTH MPHUPOIHO-PECYPCHUN TOTEHI[iA)I IPYHTIB Ta 3a0e3Me4nuTH CTaOLIBHO BHCOKI
MOKAa3HUKH EKOJIOr0-eKOHOMIYHOT e(eKTHBHOCTI 32 paxyHOK ckopodeHHs oOcsriB TIIB, BUKHIIB
MApPHUKOBHX Ta3iB, MiJBHILNCHHS PIBHSA EKOJOTiuyHOi Oe3nmeKd B perioHi Ta OTPHUMaHHS SIKICHOTO

HPOIYKTY.
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B. 0. OPYEHKO, C. JI. TOHOMAPBLOBA (YKPAIHA, XAPKIB)
NIIBUIIEHHS EOEKTUBHOCTI OUMCTKA BUKHIIB
BIJI APIGHOIJUCITEPCHUX OPTAHIYHUX YACTOYOK

IJISIXOM IHONEPEJTHBOI IOHI3ALIIT

Xapxiscokuil HAyioHaIbHUL YHIBepcumem OyOIBHUYMBA Mma apxXimexmypu
61002, 6yz1. Cymcoka, 40, Xapxkie, Ykpaina; yurchenko.valentina@gmail.com

The influence of ionization parameters on the efficiency of preliminary cleaning of fine-
dispersed organic dust emissions from confectionery enterprises was established. It has been shown
that ionization allows to reduce the concentration of organic PM in the air in the territories outside the
SPZ of confectionery enterprise to the normative-acceptable level (PMy, cacao to 16.5 pg/m’, total
organic PMy, to 19.3 pg/nd).

Bukuan opraHiuHUX TBEPAWX YACTHHOK, SKI YTBOPIOIOTHCSA HA Xap4YOBUX IMIIIIPHEMCTBAX U 3a
po3MipoM Hasiekath 10 PMig, BUKJIMKAIOTh ATOJIOTIT OpraHiB IUXaJlbHOI CHCTEMHM JIFOJICH, IO TOTO %K
SIBIISTIOTHCSL TIOTCHI[IMHUM allepreHoM, 3JIaTHHM BUKIMKATH TOCTPI Ta XPOHIYHI aliepriuHi peakii, i
JokepenoM HenpsiMoro Bukuay COa, TOOTO MOTEHI[IHHUM TAPHUKOBHM Ta30M.

3a TaHUMH EKCIICPUMEHTAIBHUX TOCTIPKEHB, M YCIX CHITyYMX PEUOBHH, 10 BUKOPUCTOBYIOTHCS
y KOHIWTEPCHKOMY BHPOOHHMIITBI (Kakao, KpoXMmajb, I[yKOp, OOpOIIHO), BiAHOCHTECS 0 ApiOHO-
JUCIIEPCHOI0 MUY 3 pO3MIpOM YacTHHOK MeHIe 10 MKM, KUl € eKOJIOriYHO HaliHeOe3neuHimuM. Y
BHKHJIaX OpraHiuHOi APIOHOAMCIIEPCHOIO MY JOCTIHKEHOr0 KOHIUTEPCHKOrO IiIIPHEMCTBA
nepeBakaan PMyg kakao. 3a J0IOMOr 00 KOMIUIEKCY HE3aIeKHUX BUMIPIOBaHb (ITPSIMUX Ta OIIOCEPEI-
KOBaHMX) W MaTeMaTHMYHOrO MOJEIIOBAHHS PO3CIIOBAHHS IPOBEACHO BU3HAYEHHS KOHIICHTPAIl
JpiOHOMUCTIEPCHUX YaCTHHOK B MPU3EMHOMY aTMoc(hepHOMY IMOBITpi B MifdakeTbHOMY MPOCTOPI Ha
TEPUTOPISAX, MpuiIernux o kopaoHy C33 3 00Ky KHTIOBOi 3a0yqOBH, B Pi3HI CE30HH POKY, IIO
BIIPI3HAIOTHCS IHTCHCUBHICTIO BUKUIIB. BUsBIIeHO, 110 KOHIIGHTpALil APiOHOAMCIIEPCHOrO OpraHiy-
HOrO MWy, HeAu(EepeHIIMOBaHOro 3a CKJIAI0M, 1 MUY KaKao MEpPEeBHIIYIOTh HOPMATHBHO JIOMYC-
tumuii piBerb €C (25-35 mkr/m3). Take 3a0pynHeHHST aTMOC(EPHOrO TOBITPSI CTBOPIOE TTiABHIICHY
CKOJIOTTYHY HeOe3MeKy aTMOC(epHOro MOBITPs AJIs JFOAMHHA HE TUTBKH 32 aOCOIIOTHOI KOHIIEHTPAIIil
JPiIOHOIUCIIEPCHOrO MHITY, aJic 1 33 MEePEBAKHOMY IOMIHYBAHHIO B HbOMY YaCTHHOK PMjs.

3a J1aHMMH HAyKOBO-TEXHIYHOI JIITEpaTypH, Ha eEeKTHBHICTh BHJIAICHHS JAPIOHOANCIEPCHOTO
MUY MO3UTUBHO BIUIMBA€E HOro yKpynHeHHsA. OIHUM 3 NEPCHESKTUBHUX METOMIB YKPYITHEHHS MUY €
10HI3allisl, AKY JOCTIKYyBaJIM TOJIOBHUM YHHOM Ha HEOPTraHIYHHMX JPIOHOTUCIIEPCHUX YaCTUHKAX, a 3
OpraHivYHUX — JIMIIE Ha JPIOHOMUCIIEPCHUX YaCTUHKAX OOPOIIHA Ta TIOTIOHY.

Meroro naHoi poOOTH € BH3HAuUEHHS BIUIMBY 10HI3allii Ha 3MEHIIEHHS KOHIeHTpallii PMjo Ta
PM; 5 kakao, IyKpy Ta KpOXMaJO B TOBITPOBO/II.

ExciepuMeHTanbHi TOCTIDKEHHS BUKOHYBAalld B J1a0OPaTOPHUX MOJCISIX MOBITPOBOIY.
loHizamio 3pa3kiB My MPOBOAWIM 3a JONMOMOrow ioHizaropa JP-A2241, KidbKICTh HEraTHBHO
3aps/DKEHUX YaCTUHOK BH3HAYaau JuminbHUKOM 1oHIB KT-401, konnentpamito PMi; ta PMjs
BH3HAYaIIM Ja3epHUM aHamizaTopoM mositps WP 6910.

Pe3ynpTaTé HOCITIIKEHHS MOKAa3yIOTh, 110 MpU (hIKCOBAHMX IIBHIKOCTI MOTOKY B MOBITPOBOI 1
IHTEHCUBHOCTI eMICii HEraTUBHO 3aps/DKCHUX 10HIB €(PEKTHBHICTH YJIOBIIOBaHHS 30UIBIIYETHCSA B
psiy: IIYKOp, KpOXMallb, KaKao, a TAaKOX IMPH 30UTbIIEHH]I pO3Mipy YacTHHOK. Takox BH3HAUCHO, 110
e(peKTUBHICTh yNOBIIOBaHHA 30UTbINyeThcst Ha 55-85 % mpu 3MeHIIeHHI MIBHIKOCTI TOTOKY B
moBitpoBoai Bix 2,0 mo 0,5 m/c i 30imbIeHHI KOHIIEHTpAIll OPraHiYHMX TBEPAUX YACTHHOK 0
10HI3a11il, a TAKOXK IIPH 301IbIIEHH] IHTEHCUBHOCTI €MICii HEraTUBHO 3apsHKCHUX 10HIB. TakuM YnHOM
BCTAHOBJICHO BIUIMB MapameTpiB ioHizamii (mpupoma Ta po3mip opraniuaux TY, KOHIEHTpaIlis
opraniuaux TU mo ioHi3allii, IIBHJAKICTh MOTOKY Y IOBITPOBOJI, IHTEHCHBHICTh eMiCil HEraTHBHO
3apsAHKEHUX 10HIB) Ha e(eKTHBHICTH IONMEPEAHBOI OYMCTKH BHKHAY. IIOKaszaHo, IO I1OHI3aIlis
JI03BOJISIE 3HM3HMTH KOHIIEHTpalifo opraHiunux TU B arMocdepHOMY MOBITpI Ha TEPHUTOPISAX 3a
Mexkamu C33 KOHIMTEPCHKUX MIAIPHEMCTB 10 HOPMATHBHO-AOMyCcTUMOrO piBHS (PMyg Kakao mo 16,5
MKT/M>, opraniuaux PMj;y mo 19,3 MKF/Ms). BripoBaikeHHsI TOCIIPKEHONO METOAY JJ03BOJIMTH
KOHJIUTEPCHKOMY MIIMPUEMCTBY CYTTEBO MiJBUMIUTH €(DEKT OYMCTKH BUKWIIB BiJ JApiOHOMCIIEpC-
HOT'O TIAJTY ¥ MiZIBUIUTH PiBEHb €KOJIOTTYHOT O€3MeKH MiMPUEMCTBA.
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R. AUGUSTYNIAK, J. GROCHOWSKA, K. PARSZUTO (POLAND, OLSZTYN)
THE ROLE OF BOTTOM DEPOSIT IN THE EFFECT OF
PHOSPHORUS INACTIVATION METHOD AS A PART
OF THE COMPLEX RESTORATION OF DEGRADED LAKE

University of Warmia and Mazury in Olsztyn,
Prawochernskiego st. 1, 10-720 Olsztyn, Poland, rbrzoza@uwm.edu.pl

The study was conducted in Diugie Lake (area 26.8 ha, max. depth 17.3 m), localized in the
north-eastern Poland (Masurian Lake District), in Olsztyn city. That water body was one of the most
polluted lakes in Poland. The reason of such high pollution of the lake was an inflow of raw
wastewater. In the period of 1956-1976 daily amount of sewage flowing to the lake was ca. 350-400
m® per day. Thetotal volume of sewage, which was loaded into lake during 20 years period was equal
1.5 of total lake water volume. The cut off the sewage inflow didn’'t cause the improvement of the
water quality — the lake changed its trophic status from saprotrophy into hypertrophy. Then it was
necessary to implement the complex renovation procedure in order to decrease very high phosphorus
level in the lake water and to limit massive P internal loading. Two technical restoration methods were
used for the improvement water quality — the first method was artificial aeration with thermal
destratification of lake water (1987-2000); the second — phosphorus inactivation method using
aluminum coagulant PAX 18 (2001-2003).

The presented analysis concerns the multiannual changes in bottom zone, caused by
implementation of the second technical procedure ie. phosphorus inactivation method; before (1999),
during (2001-2003) and after termination of restoration procedure (2004-2013).

The bottom sediment samples were taken in the one station, located in the deepest point of the
lake. The undisturbed sediment cores were taken using Kajak’s bottom sampler and the over bottom
water — with Ruttner apparatus (1 m above the bottom). The 10-cm water layer above the sediment
core was decanted and treated as the near-bottom water. The interstitial water was obtained after
centrifugation of top 5 cm sediment layer (3000 rpm, t=20 min).

The analyzes of physical and chemical properties of lake water, near-bottom and interstitial
water were applied according to Standard Methods (1999) and Hermanowicz et al. (1999) and
included: phosphorus forms, water transparency, dissolved oxygen. The phosphorus forms were
measured (mineral P, total P and organic P).

Water transparency was abtained from Secchi disc (d=30 cm) visibility measurements.

Dissolved oxygen was measured by Winkler method (Hermanowicz et al. 1999).

The phosphorus fractionation procedure was made according to scheme, proposed by Rydin and
Wech (1999).

The obtained results showed that using the P inactivation method caused the improvement of
the lake water quality and confirmed that bottom sediment acted as effective trap for phosphorus. The
NaOH-rP fraction quantity (P bound mainly with aluminum) increased 100% above within ten years
since beginning of restoration procedure, comparing to control year (1999). The applied lake
renovation method was reflected in the decrease not only in P concentration, but also in the other
parameter eg. water transparency. The increase of this parameter values was the effect of the
reduction of phosphorus level in the water, which undoubtedly led to a lower phytoplankton biomass.
The study revealed that positive environmental changes, caused by applied recultivation method can
be naticeable through long-term period of time (10 years) and the P inactivation method can give
multiannual effect of the water quality improvement. Presented research confirm the thesis, that P
inactivation method can significantly modify sediment P sorption capacity, this effect is long-term and
effectivein the limitation of the internal loading phenomenon in the lake.
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0.B. FOPATUHCHKHWH (YKPAIHA, JIbBIB)
HIJIBICHI KAHATHI JJICOTPAHCIIOPTHI CUCTEMMH —
OCHOBA 3BEPEXEHHSA il CTABLIJILHOCTI PO3BUTKY I''PCHKHUX JIICIB

Hayionanonuu nicomexniunuti ynisepcumem Ykpainu
79057, yn. I'enepana Yynpunxu, 103, JIvsis,Vrpaina; nltu@ukr.net

With small stocks felled in the mountains, the most effective type of primary transportation of
timber that meets the requirements of forestry and timber are mobile lisotransportni cable installation.
Their application allows them to spend much less time to perform assembly and disassembly work
compared to multi-unit installations.

[Tix yac mpoBeneHHs pOOIT IMOB'S3aHUX 3 3arOTIBJICIO JEPEBUHH HAsBHI MPOTHPIUYS MiX
iHTepecaMH MpEeICTaBHUKIB JicOBOI Tamy3i (3alikaBieHi B OTPUMAaHHI HAWIIHHIIINX TOPIX JepeB 3
HAMEHIIIMMH BUPOOHMYMMH 3aTpaTaMu) i BAMOramMu ekosorii (mpoBeaeHHs pyOOK y BiAMOBIAHOCTI 3
JCIBHUYMMH TPAaBUIaMHU i JOTPHMAHHSAM 3aKOHIB 30a1aHCOBAHOTO IIPUPOIOKOPHCTYBAHHS), a TAKOXK
MDK moTpebaMy B JCPEBHHI Ta HEOOXIMHICTIO HAKONMUYEHHS CTUIJIMX HACaJDKCHb JJIS OpraHizaril
HEBHUEPITHOTO 1 Oe3nmepepBHOro JicOKOpUCcTyBaHHS. Han3BuyaliHO TOCTPO 1151 Tpo0OIieMa BiT4yBaEThCs
ChOT'OJTHi, 0COOJIMBO MPU OCBOEHHI T'PCHKUX JIICIB.

Iipceki Jick cTaOLTI3YIOTH MPOIEC Jerpajaallii OKpEeMHX KOMIIOHEHT EKOJOTIYHMX CHCTEeM
(pocnuHHMIA Ta TBapUHHHUA CBIT, BOJIHWN pEKHUM, €pO3is IPYHTIB TOIIO), BU3HAYAIOTH YMOBH
JMHAMIYHOI PIBHOBAarM MPUPOJHBOTO CepeaoBUINa. ToMmy ix 30epeeHHIO 1 BiJIHOBICHHIO TOTPiIOHO
NPHUIIATH 3HAYHY yBary. 30epekKeHHs MiIpocTy B TIPCHKHUX yMOBaX JO3BOJSIE 3HAYHO CKOPOTHUTH
TepMinu BupomryBanHs Jicy — Ha 20-30 pokiB, MiIBHIIUTH MPOAYKTUBHICTH JepeBOCTaHiB (poOOTH
Iopmienina M. M., I'ercipyka C. A., Cabana . O., I'ynicamsini B. 3. Ta iu.).

TeopeTnuHi MOCTIIKEHHS BYCHUX 1 MNPAKTUYHUH JOCBIA BHPOOHHUYHUKIB TIOKa3alid, IO
Haile eKTUBHIIMME 3ac00aMH MeXaHi3allil MepBUHHOTO TPAHCIIOPTY IEPEBUHU (Tak 3BaHa Oreparlis
TPENTIOBAHHS) € MIIBICHI KaHaTHI JIICOTPAHCIOPTHI CHCTEMHM, a/)Ke BOHHM HAMIIOBHIIIIE BiAMOBIIAIOTH
MOEHAHHIO CYYacCHUX BUMOT BEICHHS JIICOBOTO TOCIIOAAPCTBA Ta MPOMHUCIOBOIO BUPOOHHIITBA, a 32
CHEePrOBHKOPUCTAHHSM, METAJIOMICTKICTIO 11032 BCSIKOIO KOHKYPEHIIIE€I0 B TIOPIBHSHHI 3 IHIIUMH
MalInHAMH i MeXaHi3MaMH.

B ycix kpaiHax CBITy, IIO BOJIOAIFOTH TIPCBKMMH JIiCAMH, IMiJBICHI KaHAaTHI YCTaHOBKHU
OTpHUMaNy IMHpoKe BU3HaHHsA (Hampukian, Kamama, CIIA, Ascrpamis, Snonis, Yexis, CiaoBeHis,
ABCTpisi), K OCHOBa MPHPOIO- 1 €HeprosdepiralouMx TEXHONOTIH iX ocBoenHs. OnpHak, 00OCATH
3aroTOBJICHOI IEPEBUHM 3 JOMOMOI0l0 KAHATHUX YCTAHOBOK B HAIIMX YMOBax € HemoctaTtHiMH. Cepen
MPUYKH, [0 MOSCHIOIOTh TaKy CUTYAIIIO CJIiJl Biq3HAYUTH:

- 32 3aCTOCOBYBAaHUX TEXHOJOTIAX MPOBEICHHS JIiCO3aroTiBEeNbHUX poOiT i icHyrounx [IpaBumax
pyOOK 3pocTae MUTOMa Bara po3MEXKOBaHMX JICOCIK, 4acTO 3 HE3HAYHMMH 00’ €MaMH JICPEBUHH, IO
MPHU3BOAUTH JIO 3pPOCTaHHS YacTOTH TIepeMillleHb IMiJABICHUX KaHATHUX YCTAaHOBOK, a OTXKE JI0
30UTBIIEHHS TPYAOBUTPAT HA MOHTAKHO-IEMOHTaXKHI pOOOTH;

- BIICYTHICTh JIOCTaTHBOI KIIBKOCTI KAHATHMX YCTAHOBOK B3araji Ta HEOOXIAHOTO THITY, SKi
CepiiiHO BHITyCKAIOTHCSI B HalIii KpaiHi (3aKOpJOHHI YCTAaHOBKM HA/JI3BUYAaHO BapTICHI i HE 3aBXKIH
HiIXomiITh Uil yMOB YKpaiHchkux Kapmat), cripoBokyBasia BTpaTy KBasliikoBaHUX POOITHHUKIB 3 ii
eKCIITyaTaIlii i 00CIyroByBaHHS.

3 METOl TIOJONAaHHS KPH30BOIO CTaHy B PO3BHTKY Ta BIOCKOHAJICHHIO ITiJJBICHHX
JCOTPAHCIIOPTHUX CUCTEM HEOOXiJHO BUPIIINTH TaKi 3aBIaHHS:

- TMPOEKTYBaHHS 1 BIPOB/DKEHHS IIJBICHUX KaHATHUX YCTAHOBOK Ha OCHOBI HAayKOBOI'O

- OCBOEHHS TIPCBKHMX JICIB TOBHHHO 3JiHICHIOBATUCh HA OCHOBI JIEPKABHOTO ITUIAHYBaHHS
BIJIMIOBIZIHO JIO €KOJIOr0-OMIaJJHUX TEXHOJOTH, TP CYBOPOMY KOHTPONI 3a iX JOTpUMaHHAM i
BHUHATOpPOJKEHHSIM 32 He HAHECEHHSI TIOIIKO/KEHb TIPCHKUM €KOCHCTEMAaM;

- PO3poONeHHS 1 BIPOBA/PKEHHS NPOrpaM JIEPKABHOTO CTHMYIIOBAHHS IiJIPUEMCTB, IO
3aliMalOThCsl BUTOTOBJICHHSM TTi/IBICHMX KaHATHUX YCTaHOBOK;

- HaBYaHHA KaJpiB MHTAHHSAM EKCIUTyaTallii CydacHOI TEXHIKM 1 BBEICHHS MEpPENOBHX
TEXHOJIOT1i MPOBEICHHS JTICO3aroTiBellb B TIPCHKUX YMOBaX.
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B. 10. KOHOHEHKO (YKPAIHA, IITAIIBK), B. B. KU (YKPATHA, JIbBIB)
KOPYBAHHS ITHIB TA JIICOMATEPIAJIIB HA JIICOCIIII

Hlayvxuii nicosuii konedrc im. B.B.Cynvka
44000, syn. 50 poxie [lepemocu, 20, lllayvk, Boruncoka obracme; shit@sh.It.ukrtel.net
Hayionanonuu nicomexniunuti ynisepcumem Ykpainu
79057, éyn. I'enepana Yynpunxu, 103, Jlvsie, Vkpaina; nltu@ukr.net

The main object of industrial harvesting and processing in forestry is wood.

For the storage of cut timber from bark beetles and rot, from the harvested wood it is necessary to
remove the bark. Also, with the preparation of osmoal, to increase the concentration of resin in the wood,
spend bangs of stumps. For the barking of wood in the forest, mainly hand tools are used. The construction of
thefixation for removing the bark from the stumps and timber on the basis of the usual gasoline engine, which
reduces the use of manud labor, is proposed.

OcHOBHIM 00'€KTOM IPOMHUCIIOBOI 3aT'OTIBII Ta IEPEPOOKH B JIICOBOMY TOCIIO/IAPCTBI € JIepeBHHA.

JepeBuna 3abe3nedye IisuTbHICTE MeOneBoi, OymiBeNbHOI, JIeTKOi, XiMIYHOI Ta IHIIMX HATPSIMKIB
BITYM3HSHOI MPOMHUCIIOBOCTI. JIico3aroTiBii MPOBOASATHCS TPAKTUYHO IO BCill TEpUTOpIi JepikaBH — Bin
ripchbkuii paiioniB Kapnar, 10 piBHHHHUX 1 3200JI04EHUX TEPUTOPIH.

B nanwii yac po3MMpPIOETHCS 3aCTOCYBaHHS JIGPEBUHH HE TUTHKH MO MPSIMOMY 3aCTOCYBaHHIO — SIK
Oy/iBelbHUN MaTepiall, a sIK [iHHY CHPOBHHY JJIsi OTPHMAHHSI PI3HHX TPOMYKTIB JICOXIMIl, TIPH IEOMY
BUKOPHCTOBYETBCSI HE TUTLKH JICPEBUHA, a i 1HIII YaCTUHH JepeBa. 3 IEPEBUHHOI CHPOBHHK BUTOTOBIISIIOTH
IUISIXOM XIMIYHOT TIepepOOKH KOP/IHI BOJIOKHA IS IIMHHOI IIPOMKCIIOBOCTI, BICKO3HOTO BOJIOKHA, KOPMOBHX
JPDKIKIB, JTIKAPCHKUX 3aCOOIB TOIIIO.

OxpeMi NMPOAYKTH MOXHa 3aroTOBJIATH 1 Oe3nocepeanbo Ha icocimi. Kpim skuBuii B Jici
MOXKHA 3arOTOBJIOBATH TaKi BUJIW JIICOXIMIYHOT CHPOBUHU SIK OCMOJI ISl KaHI(pOIBHO-EKCTPaKIIHHOT O
Ta CMOJIO-CKHITUJAPHOTO BUPOOHUIITB, OepecTy sl AbOTTEKYPiHHS, XBOWHY JIANKY Ui OTPUMAaHHS
LLIOTO PsIly IIHHKUX MPOAYKTIB JIIKYBaJILHOTO 1 KOCMETOJIOTIYHOT0 HANIPSIMKY Ta 1H.

Kpim mpomykuii ajst mpoOMHCIOBOCTI, HiMPUEMCTBA JIICO3arOTIBEIbHOT Taly3i BUTOTOBISIOTH
3arOTOBKHU IS IHIMBIAyaJbHOTO OYHIBHHUIITBA, NMAPKOBO-apXITEKTYPHOIO TOCIIOAApCTBA, ajie 3 LUX
3aroTOBOK IMOBHHHA OYTH 3HSTA KOpa.

Jiis 30epiranHs 3py0aHOi IEPEBUHM BiJ YKIB KOPOIIiB Ta THWI, 3 3arOTOBJICHOI JEPEBUHU
HEOO0X1THO 3HATH Kopy. KpiM 1poro, mpu 3aroTiBjii 0OCMOIY, Ui 30UIbIICHHS KOHIIEHTPAIlli CMOJIH B
JEPEBUHI, TIPOBOIUTHCS KOPYBAHHS IHIB.

Heo0xiHO TakoX BiAMITHTH, IO Mic/s IPOBEACHHS pyOOK OyIb SIKOr0 BUIY UM TO CYIUIbHUX,
Yyl pyOOK TIIOB’si3aHUX 3 (OPMYBAaHHSIM Ta O3OPOBJICHHSIM JICIB € BeIMKa HeOe3leKa IMOSBU
IIKIAHKUKIB, 10 3apOUKYIOTHCS IiJ KOPOK 3aJIMIICHUX Ha 3py0i MHIB, a TaKoX BHUHUKHEHHS
PI3HOMaHITHUX XBOPOOOTBOPHHUX OpraHizmiB. I[boMy MO)KHA 3apaauTH, SKIIO CBOEYACHO BHKOHATH
KOPYBaHHS 3aJIMIICHUX IHIB.

Jnst kopyBaJbHHX POOIT Ha JiCOCili BHKOPHUCTOBYIOTH IEPEBAKHO Py4HI 3acO0M y BHIIISAII
CKOOEIiB, Ta CIeiaibHO 3arOCTPEHHX JIONAT, [0 BUMAarae BETMKUX 3aTPaT PYyYHOI Mpaili.

ToMy BHXOJSIUM i3 CKa3aHOTO BHUIIE, HAMH 1 3aIPOIIOHOBAHA KOHCTPYKIIisl TPUCTIOCIONEHHS JJIs
3HIMaHHS KOpH 3 ITHIB Ta JlicoMaTepianiB Ha 6a3i 3BU4aiiHOT OCH3MHOMOTOPHOT MTUJIKH.

OCHOBOIO TIPUCTPOIO € MPHBIZ, B SKOCTI SIKOTO BHUCTYIIA€ JBHUI'YH BiJ OeH30mWIKH. B npuBomi
JICMOHTOBaHAa MHUJIbHA IIIMHA Pa30M i3 MPHUBIAHOIO 3IPOYKOIO, 1 Ha i MiCI[¢ BCTAHOBJICHO MPHUBITHUI
IIKIB, SIKMM KPIMUTHhCS Ha BUXIJHOMY BaJly PEAyKTOpa ABHTYHA OCH3OMWIM 3 JOMOMOTOK IITIOHKH.
AHAJOrYHO 3aKpIilICHUH IIKIB Ha Baiy (pes.

Jnst 3HIMaHHS KOPM BHKOPHUCTOBYIOTBCS JB1 (ppe3m, Haca/pkeHi Ha TNPHUBIIHOMY Baily, SKi
OTPUMYIOTh 00EPTOBUH PyX 3a JOMOMOIOK MacoBoi mepenayi. Hatar maca 3aiiiCHIOETbCS TBUHTAMHU
kpimtenns. [lig gpe3oto po3minieHa HanpsMHA IIIOIIBA, SIKOK MOXHA 3aJIaBaTH TNIUOUHY 0OpOOKH
¢dpezepHOro MexaHi3My. MexaHi3M KOpyBaHHS MOXKE OyTH BCTaHOBJICHHH ITiJi PI3HHUMH KyTamH J0
MO3/IOBKHBOI OCi  3allpONOHOBAHOrO TpHUCIOCiONeHHs. Bee 3aneuTh e caMe BHKOPHCTOBYETHCS
MexaHi3M: Ha 3HIMaHHI KOpH 3 ITHIB UM Ha KOPYBaHHI JI&KaYlX COPTHMEHTIB.

BukopucranHs MEXaHi30BaHOTO, MaJIOrabapuTHOTO MPHUCIIOCIONEHHS UTsl KOPYBaHHS, TO3BOJISIE
3MEHIIUTH 3aTpaTd Py4YHOI Mpali J0 MiHIMyMy, 30UTBIIMTH MPOAYKTHBHICTH Tpalli Ha JTiCOCIYHHX
po00Tax, YHEMOXIIMBUATH TMOSIBY IIKITHUKIB Ha 3py0ax Ta iX PO3MOBCIOIKECHHS.
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M. C. MAJIbOBAHMW, 'C. . CHHEJIBHIKOB, '0.A. HAI'YPCBhKH,

. C. THMYYK, 'C. . MAPAXOBCBKA, °B. B. IOIIOBUY (YKPAIHA, JIbBIB)
EKOJIOITYHO BE3IEYHA YTUIIBALIS BIIXO/IIB
MNOJINETUWIEHTEPE®TAJIATY HIJIIXOM BUKOPUCTAHHSIM
iX U151 KATICYJIFOBAHHSI MIHEPAJIbHUX JIOBPUB

'Hayionanvnuii VHigepcumem «/Ivbgiscbka nonimexHika»
79013, 6yn. C.banoepu, 12, Jlvsis, Yrpaina; mmal @lp.edu.ua
2 JIvsiscoKuil OepoicasHull yHigepcumem Oe3neKu HeummeoisibHOCmi
79007, 6yn. Knenapiecvka, 35, JIvsis, Ykpaina; popovich2007@ukr.net

The possibility of usng modified polyethylephthalate for the production of encapsulated mineral
fertilizers was explored. Modification of polyethylphthalate to obtain the desired raw materia was made by
diethylene glycol. It has been characterized how to use modified material to ensureits utilization.

Hamecenns Ha TOBEPXHIO TPaHy OOOJIOHKH (KAIICyJIH) CIOBLUTBHIOE TIPOIIEC TIEPEXOIY EIEMEHTIB
JKHBJICHHS y TPYHTOBE CEPEOBHIIE, IO CIpUsie€ 30UIBIICHHIO KOS(DIlIEHTY iX 3aCBOEHHS POCIMHAMH.
BinnoBinHo, 3MeHITyeThCs HeoOXiTHA 1038 BHECEHUX Y IPYHT MiHEpaIbHUX JIOOPUB, KPaTHICTh 1X BHECEHHS,
BTPaTH HE3aCBOEHUX POCIMHAMH JOOPUB Y HABKOJNMIIHE CcepefoBuiie (M0 MPUBOIUTH JIO HOro
3a0pymHeHHs1), Tomo. He3Bakaroun Ha BEIMKY KUIBKICTH PO3POOJICHMX IUTIBKOTBIPHUX —MaTepialiis,
MTPOIYKLIiS KaIllCyJIbOBAHUX MIiHEPATbHHUX JOOPUB € HEBEIIMKOI, CTOCYEThCS B OCHOBHOMY a30THHUX JOOPHB 1
y cBitroBoMy BupoOHHMIITBI ckiaaae yuie 0,4 — 0,5%. [lepcrieKTHBHAM HUISIXOM MiJBUIIEHHS JOCTYITHOCTI
KaIrcyJIbOBaHUX MiHEpaJbHUX JOOpHB JUII 3aCTOCYBaHHS I1X Y MAaCOBOMY CLUILCHKOTOCIIONAPCHKOMY
BUPOOHHMIITBI € BHKOPHCTaHHS TIIOJIMEPHHMX BIIXOMIB JUIsl CTBOPEHHS HAIIBIPOHUKHOI KalCyllld Ta
BJIOCKOHAJICHHS TEXHOJIOTi HaHeceHHs MOKpUTTs. [lomiMepHi Martepiand, sIKi 3aCTOCOBYIOTHCS Y CKIIAJIl
TUTIBKOTBIPHUX KOMITO3HIIiH, TOBUHHI BIIIOBIIATH TAKUM YMOBaM:

— 3a0e3revyBaTH BIANOBIIHY IHTEHCHUBHICTh BHBUIBHEHHS KOMIIOHEHTIB MiHEPaIbHOTO
KUBJICHHS;

— Oyru O€3MeYHMMM Ui JOBKULIS — IICJsA BUBUILHEHHsS KOMIIOHEHTIB JOOpHBa MaTepial
00OJIOHKH TSI YHUKHEHHS 3a0pyJHEHHS TPYHTOBOT'O CEPEIOBHINA TTOJIIMEpaMU TIOBHHEH OYTH ITEBHUM
YHMHOM 3HENIKOKEHU.

— TMIOBMHHI MaTH OpraHi3oBaHy CHUCTeMYy 300py Ui 3a0e3leueHHsS Oe3MepepBHOCTI 3aracis
CHPOBUHHU LTI BUPOOHUIITBA KalCyIbOBaHUX JOOPHUB.

[lum ymoBam wmir 6u BimmoBimatu nomieruntepedranar (IIET®) 3a ymoBu 3abe3medeHHs Horo
PO3YMHHOCTI, IO BiAirpa€ BUPIMIAIbHY POJb Yy TPOIECci CTBOPEHHS IUIIBKOTBIPHOI KOMIIO3HUIIT Ta
HAHECEHHS TOKPUTTS Ha TpaHylu MiHepanbHuX no0puB. Amke mis [IET® cucrema po3ainmbHOro
360py (Bukopucrani ITET — mursamku) Ta yTrizaiiii (BTOpHHHA CHPOBUHA ISl BAPOOHMIITBA BOJIOKHA,
IMET — ruismiok, JUCTIB i TepMopOpMyBaHHs, 00BA30YHOI CTPIUKH i T.N.) IIKPOKO PO3BHHYTA B
VYkpaiHi Ta iHIIUX KpaiHax CBITY.

Hamu nocmimkyBanace MoxiuBicte MoaudikyBanas [IET® numsxom peamizamii peakirii
QJNKOTOJI3y 13 BUKOPUCTAHHSM SIK pEarcHTy AWETHWJICHIIIKONI0. B pesynbraTi IocsraeThes
po3unHHicTh MoaudikoBanoro [IET® y erumamerari, nocTaTHS IS peajizallii TEXHOJIOTIYHOTO
MpoIleCy KalCyJOYTBOPECHHSB amapaTi KUIUT9oro mapy. s JochipkeHb BHKOPHCTOBYBAIHCH
Bimxomu [IET® y Buai mmacTiBmiB, sKi MPOWIUIM TMEPBUHHY NEepepoOKy Ha cIIemiaili3oBaHOMY
mignpueMcti, Ta auerwieHrmikons (JIEI) y monbHoMy cmiBBimHomenni [TET®:JET 1:0,5, siki
3aBaHTaKyBaJIMCh Y TEPMETHYHHIA peakTop. BMicT peakTopa Harpiamu no temmneparypu 493K, uepes
2 TOIWHHU IICHsI JOCATHEHHS HEOOXiTHOI TEeMIlepaTypd BMHKAIM BaKyyM-Hacoc 1 3iHCHIOBaJIM
BIJITOHKY ETHJICHIJIIKOIIO 13 peakTopa 3a 3HaueHHs 3anumkoBoro tTucky 20k[la. 3aranpHa TpHUBaiicTh
nporiecy ckianaia 3,5ron. Y pe3ynbrari B3aEMOIii TPOXOAUTh BUTICHEHHS €THUIICHIIIIKOIO IHCTHIICH-
TIIIKOJIEM 13 OTPUMAHHSM MPOIYKTY, PO3YMHHOTO y eTHJIaleTari.

BuBYaeThCs OUUIBHICTD JJOAATKOBOTO OMYIPIOBaHHS OTPUMAHOTO KallCyJIbOBaHOTO OOpHBA
MPUPOAHUMHU COpOEHTaMH 3 IUUTIO TOMEPE/KCHHS 3JIMMAHHS Ta arperaTyBaHHsS. 3acTOCYBaHHS
OTPUMaHMX TaKMM YHMHOM KarCyJIbOBaHHUX JOOPHB JIO3BOJIUTH 3HAYHO ITJBUIIMTH CKOHOMIYHI Ta
CKOJIOT1YHI MOKa3HWKW iX BHKOpUCTaHHSA. OTpHMaHi 10OpWBa MEpEBIPAIOTHCS B JIAOOPATOPHUX 1
MOJHOBUX YMOBAX JUIS BU3HAYEHHS BIUIMBY 1X Ha arposiaHAadTH Ta BUPOIIYBaHiI B HUX POCIIHHU.
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K. O. IETPOBA, 10. ®. CHEXKIH, K. C. CIOBOJSHIOK (YKPATHA, KHUIB)
OTPUMAHHSA I'YMYCOBUX TA 'VMIHOBUX PEYOBHUH 3 TOP®Y

Inemumym mexuiunoi mennoghizsuxu HAH Yxpainu
03164, syr.byraxoscvkoo, 2, Kuis, Ykpaina; ittf_ntps@ukr.net

Humus and humic substances are derived from peat using classical and devel oped technology
using chemical methods. The influence of akali on various types of pest is investigated. It is shown
which factors influence on the maximum yield of humus substances. Recommendations on the use of
liquid fraction and solid residue of peat for the production of biofuels, as wdl as the use of pulsed
devices of discrete-pulsed energy input (DIVE) are given.

['yMiHOBI KHCIOTH € HaNBa)KIMBIIIOK CKIAaN0BOIO IpyHTOBOro rymycy. Lo Oimpmum € ix
yMicT, TO IpYHT pomtodimuii. [Ipore B nmpupoaHOMy cTaHi TYMIHOBI KHCIIOTH HEPO3YHMHHI y BOII H
MAaJIOJIOCTYIHI pociauHaM. JIOCTYITHUMHU BOHHU CTalOTh JIMIIE MICHs HENpsMoi Jii — MiHepamizarii
TYMYCy, KOJIM BiH MEPEXOAUTh y TPOCTI MiHEpaIbHI CIONYKH. Y TPHUPOAI HaHOiLmbIIe ryMiHOBHX
KHCJIOT MICTUTBCS B HH3BKOKAJIOPIHHUX BHJAX ManuBa — Oypomy Byriwii, Topdi i iHmmx. s
CHEPIreTUKYA T'YMIHOBI KHCJIOTH € HeOakaHMM KOMIIOHEHTOM, NajJHMBa 3 IIiJBHIICHHM X yMICTOM €
HU3BKOCOPTHUMHU. [IpoTe A7l BUpOOHHIITBA T'yMaTiB — 1110 OUIbIIE TX Y CHPOBHUHI, TO Kpale.

Knacuuna TeXHONOTIS eKcTparyBaHHS T'YMYCOBHUX PEUOBHH 13 BHKOPHUCTaHHSM XiMIYHHX
MeTOo/1iB 0a3yeThCsl Ha BUCOKUX TEMIIepaTypax CyMillli, 110 BUMArae BEJIMKHX BHTPAT EEKTPOCHeprii.
ByB 3amporoHOBaHMN PEKXHUM EKCTparyBaHHS TyMYCOBOI CKIJIQJOBOi 32 PO3pPOOJICHHM CTaHJApTHUM
periaMeHToM, ajie 3MiHOK0 TemiepaTypu ekctparyBanHs Ha 20 °C, 60°C Ta TpuBaicTIO 00pOOKH
NY)XKHHM DPO3YMHOM B KaBitaniiiHomy amapati mporsarom 20 xB, 40 xB ta 60 xB. JlocmimkeHHsS
MpoBOAMIKCE Ha (pesepHoMy Ta cyxomy Topdi.l'yMiHOBI cKIajoBi B TYMYCOBHUX pEUOBHHAX
BU3HAYAIM 32 METOJMKOIO, aJallTOBAHOI JI0 HAIMX YMOB, SIKA HaBelEHA BHINE. [ 'yMIHOBa CKIIaJjoBa MpH
KOHIIeHTpaIlii Jyry y po3uriHi 1 % He mepexofuTs y pO3UrH 1 3aJMINAETHCS Y TBEPIOMY 3aIUIIKY, SKHA
BIOZIATIBIIOMY OyJle BUKOPHCTOBYBATHCS JUIsi BUPOOHHUIITBA KOMIIO3WIIIHHOIO NaivBa. Brums nmyry Ha
OpraHiuHy CKJIaJ0BY TOp(Y 3 TAKO KOHIICHTPAIIEI0 Ma€e Miciie. B TBepoMy 3a/IMIIKy T'YMIHOBI PEYOBHHU
Kpallle BU3HAYAIOTHCS SKCIIEPUMEHTAIBHO TIPH TpUBAIOCTI 00poOku 60 XB, ane BOHM HE MEPEXOMSTH Y
posurH. Le cBimuuTh Mpo Te, IO JYT BILIMBAE HA BUBLUILHEHHS TYMIHOBHX PEUOBHH, alle IIi€i KOHIICHTPAITii
HEJIOCTaTHRO JUIS 1X MEPEXOMy Y PO3UMH 3 TBepaoi ¢asu. L{i 3MiHM BiIOYBalOThCS JIUIIE y (PPE3CPHOMY
Topdi, a Ha cyxuil Topd KoHueHTpamis yry B 1 % B3arani He mana BrumBy. OTKe, eKCTparyBaHHsI 3a
TPaMIIHHAM PErJIaMeHTOM MPH KOHIEHTparlii Tyry B 1 %, y po34iH 1epexosTh JHIIE TyMYCOBI PEUOBHUHH,
a TyMIHOBI PEYOBHMHH 3UTHIIAIOTHCS Y TBEPJOMY 3aJIUIIIKY.

Buxonsun i3 monepeqHix JaHMX, JAOCTIHKEHHS MO eKCTParyBaHHIO T'YMYCOBHUX Ta TYMiHOBHX
pPEYOBUH TPOBOJMIIN i3 3MIHOIO KOHIIGHTpaIIii JIyry. [3 3MiHOIO KOHIIeHTpallii po3unHy nyry 3 % Tta
5 % BinOyBaeTbest iHTeHCHDiKallis eKCTparyBaHHS TYMYCOBHX pedoBHH B 1,2 paszu B mopiBHSHHI 3 1
%. B cyxomy Topdi 11eif mpoliec MpoXoANUTh IHTEHCUBHIIE, HIK y PpezepHoMy Topdi. KonmeHTpartist
YTy TpU EKCTparyBaHHI TymycoBuX pedoBuH 3 % Ta 5 % BiIpi3HAIOTBCS HECYTTEBO. Ale i3
MIJBUIICHHSAM KOHIleHTpalii 10 5 % mnorpiOHO Oinblie TiAPOKCHIY HaTpito, mo 3MiHie pH
cepeloBHIa Ta 30UIBIIYE BapTiCTh BUPOOHHUITBA. TOMY JOLIIBHO MPHU EKCTparyBaHHI TYMYCOBHX
pPEUYOBHH, B 3aJI©XKHOCTI Bij I[iJIell BUKOPUCTAaHHS, EKCTParyBaTH I'yMYCOBY cKianoBy Bing 1 mo 3-x %
ayry. Iicnst mpoBeneHHs A0CTIHKEHD 3a TPaAUIIIHHOK TEXHOJIOTIEI 13 3MIHOIO TEMIIEpaTypH, Yacy Ta
KOHIIEHTpanii yry Oynu BH3HAa4YeHI ONTHMAlbHI TapaMeTpu eKcTparyBaHHs. Takox Oyio
3aMpPONOHOBAHO BUKOPUCTAHHS, 3aMICTh TPAIUIIMHUX TiIPOMEXaHIYHMX MPUCTPOIB, MYIbCALIHHUX
anaparis [IBE. Kinbkicte rymycoBux pedoBuH y 1,4 pasu Oinblle y MOpPIiBHAHHI 3 KOHTPOJIBHUM
3pa3koM. TakoX, 3a PO3pPOOJICHOI TEXHONOTIEI EKCTpakilisi 3 Cyxoro Ta ¢pe3epHOro topdy
BiZIOYBA€ETHCS 3 OJJHAKOBOKO KUIbKICTIO BUIYYEHHX I'YMYCOBHX PEUOBHH, TOMY HEIOLLIBHO JOIATKOBO
BHCYIIYBaTH TOpQ Iepes eKcTparyBaHHsAM. EKCTpakilisi MpoXomuTh y amaparti KaBiTamiiHOro THITY 3
OJTHaKOBOW 1HTEeHCHBHICTIO Ha mporsa3i 20 xB, 40 xB Ta 60 xB. Buxomsum 3 HUX JOCTIIKEHb,
3alpONIOHOBAHO EKCTparyBaHHs y myibcaliiiHux amaparax J[IBE mporsrom 20 xB 3 TeMmepaTyporo
cepenosuiiia 60 °C Ta KoHIGHTpalli€r Jyry y po3uuni 1-3 %.Po3po0iieHa TeXHOJOTIA J03BOJIMTH
MaKCHUMallbHO BWJIYYUTH TYMYCOBi Ta TYMIiHOBI PEYOBHHH 3 TOPQY 3 CYTTEBUM 3MEHIICHHSM
TEeMIIepaTypl Ta 4Yacy eKCTpakilii 3 TOAajbIIMM 3aCTOCYBaHHsIM pinkoi ¢pakmii sk moOpupa, a
TBEPJIOr0 3AJIMIIKY — IICIs eKCTPaKIii A1 BUPOOHMIITBA ACIICBOI0 MaIKnBa.
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C.L I.JII)HII_[I)KI/I‘I?I, B. A. IIIEHKO,
I. B. BACUJIBKIBCbKHHU (YKPAIHA, BIH.HI/II_[H)
3ABE3INEYEHHSA TEXHOI'EHHO-EKOJIOTTYHOI BE3IIEKH A3C

Binnuyvbxuil HayionanbHUt MexXHIYHUL YHIBepcUmem
21021, syn. Xmenvnuywvke woce, 95, Binnuys, Ykpaina; vntu@vntu.edu.ua

A3C € cramioHapHUMH JDKepenamu 3a0pyIHEHHST aTMoc(epHOro TOBITPS — 32 PaxyHOK
BUIIAPOBYBaHHS MAJIMBa 3 pe3epByapiB i ix 30epiraHHs. OCHOBHUMHU 3a0pYAHIOIOUHMMH PEUOBHHAMH B
nponeci ekcrutyatanii A3C e: OeH3uH, ByTrJIeBOIHI HACHYEHI, MporaH, OyTaH, eraH, MeTaH. besnocepenHiMm
JoKepenamu BUKHy pedoBuH Ha A3C mia yac BUKOHAHHS TEXHOJIOIYHUX OIEpaIlii €: MUXaTbHHUN KiIaraH
pe3epByapy 3 naibHUM (OpraHizoBaHe JDKEPENIo), 3a0pyAHEHHS YTBOPIOETHCS il Yac 3alpaBKu pe3epByapy 3
OeH30BO3y, a TaKO)K TIpH 30epiraHHi B pe3epByapax. THpIo OeH300aky (HeopraHizoBaHe DKEpETO),
3a0py/[HEHHS I Yac 3ampaBKd OakiB TPaHCIOPTHUMX 3aco0iB. [Iporec MOAabIIOro PO3KIafaHHS
Ha(TONPOAYKTIB MPOTIKAE MOBUIBLHO. 32 TPH-UYOTHPU POKH BiIOYBAETHCS OKHCIICHHS JSIKUX KOMITOHCHTIB.
Y TBOPIOIOTBCS MTIPEHH, sIKi 4epe3 3-5 POKIB MEPETBOPIOIOTHCS HA CaMi TOKCHYHI PEYOBMHH TIEPIIIOrO KIacy
HeOe3mnekn — OeH3(a)mipeHu.

Omxke, BUCOKA TOXEKO- BUOYXOHEOE3MEUHICTh 1 TOKCHYHICTh HA(TOMPOMYKTIB, SIKI MICTATH Taki
HeOE3IeYHI PEYOBHMHH, K OEH30J1, CTUPOJI, TOIYOJ, KCHJION Ta iH. CTBOPIOE CEPHO3HY TEXHOTCHHY HEOe3eKy
mis HaceneHHs. Ha A3C, sixi 3a0esreueHi ycraHoBkamu pekymnepamnii mapis (YPII), mpu omnepartisx
3MMBY/HAIMBY 3a0€3MEUyEThCSI CKOPOYCHHSI BTpaT Ha(TONMPOMYKTIB BiJ BHUIIAPOBYBAaHHS («BEJIHMKE
nuxaHss»). [pu 30epiraHHi HAQTOMPOMYKTIB 3a0€3MEUy€eThCsl BUKIFOUCHHS BHUKHIY BYTJICBOJHIB 4epes:
3MIHH TEMIIEpaTypH HABKOJMIIHBOTO CEPEJIOBHINA, aTMOC(EPHOro THCKY, YaCTKOBOTO BHKAUYBAHHS
MPOAYKTY («MaJTi JUXaHHS, 1 <GBOPOTHHI BHIMX BiAIIOBIAHO).

VY Ttabmimi 1 mpencraBneHi eKcIUTyaTaiiiHi Xapaktepuctuku cydacHux YPIL. Takox, npu
BukoprctanHi YPII cyTTeBO 3HIKYEThCS KOHIIGHTpAIlisl MapiB HAQTONPOMYKTIB Ha TEPHUTOPIi 3arpaBHUX
KOMIIJIEKCIB 1 TEXHOT€HHH PU3UK BUHUKHEHHS MOKEKOBHOYXOHEOC3ITETHHX CUTYAIIIH.

Tabnuys 1

Excnuayaraniiini xapakrepuctuku cyyacaux Y PII

IMapameTpu

IcHyr04i TEXHOJIOT, 1110 3aCTOCOBYIOTHCS B ycTaHOBKaX Y PIT

Mem6Gpanue
PO3IiICHHS

AncopOuist
AKTUBOBAHHM
BYTLLIIIM

AJtcopOlist IU3eIbHAM
[aJTMBOM

V10BIIOBaHHS METOI0M
OXOJIO[PKCHHS

Iorpeba B 10JaTKOBUX
eHepropecypcax 3 60Ky
3aMOBHHKA

ITorpeba B THCKY 1
BaKyyMi

ITorpeba B THCKY i
BaKkyyMi

He norpi6uo

He norpi6uo

Heo6xiaHicTp B mporeci
eKcIuTyaranii
nepioguyHoO1 yTrImi3anmii
TOKCHYHHX
BUOYXOIOXKENKO-
HeOe3eYHuX BiIxoiB

Taxk, yrumizanis
BIIPaIibOBaHUX
MeMOpaH

Taxk, yrumizanis
BIIIPaIibOBaHUX
BYTUIBHUX IUIACTIB

Taxk, yrumizanist IU3eIbHOro
najauBa yepes 301IbIICHHS
TelepaTypH Criajiaxy

He norpi6Ho

31aTHICTh YCTAaHOBKU
YJIOBJICHHSI JIETKUX
(paxuiii (VIID)
BUTPUMYBATH
HePEBAHTAXKCHHS

Hwusbka, npakTHYHO
HENpUITyCTHMA

Hwusbka, npakTHYHO
HENpUITyCTHMA

Hu3bka, gepe3 y3romkeHicTs
KpyroBoi MBHIKOCTI 00epTaHHs
aiicopbeppa, mapomnoBiTpsiHY
cymiu (IIBC), sika
IPOIYCKAETHCS Yepe3 TapiikH i
HAsIBHICTIO JIOCTATHBOT'O
"cBixoro" (BiIbHOTO Bij JIerkol
¢ppaxuii (JID)) 06’ emy AT

Bucoka, BizcoTok
yioBioBaHHs pu 50%
NEPECBAHTAXXCHHS ITOHA]

HOMIHQJIBHY
HPOAYKTHBHICTH CTAHOBUTH

90%!

Iorpeba B
npoinaKTHIHOMY
00ciTyroByBaHHI B

polLeci eKCruTyaTanii
ycraHoBku YJID

ITotpibHO, peBizis i
3amiHa MeMOpaH,
npodiTaKTHIHUI

PEMOHT
HArHITal040ro
00J1aTHAHHS.

ITotpibHO, peBi3is i
3aMiHa BYTiIbHHX
IUIACTIB,
npodiTakTHIHUI
PEMOHT HarHITal4oro
obnajHaHHS

He norpi6Ho

Y CTaHOBKH NPOAYKTHBHICTIO
110 700 M¥/r. — He moTpiGHO.
YcTaHOBKH NPOIYK-TUBHICTIO
nonaz 700 M*rox — notpiGHa
3aMiHa JBOX MACIITHUX
(inBTPIB Ha piK

Bubyxomnoxexo-
HeOe3mneka

Bucoka, B napo-
BOMY KaHaIi
HPUCYTHI MEXaHiuHi
Ta eNEKTPHIHI
KOMITIOHECHTH.

Bucoka, B napo-somy
KaHaJI IPUCYTHI
MeXaHiuHi Ta
CNEKTPUYHI
KOMITIOHECHTH.

Bucoka, B 1apoBoMy KaHaii
IPUCYTHI MEXaHiuHi Ta
CJICKTPHYHI KOMIIOHCHTH.

BincytHsi, B mapoBoMy
KaHaJI BiICyTHI MeXaHiuHi
Ta EJIEKTPHYHI KOMIIOHCHTH.
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CLIIbBA PYBIO JIYiC AHTOHIO, TAPCISI KAMAYO EPHAH YJIJITAHOAT,
I. B. BACWJIBKIBCbKUM (YKPATHA, BIHHHUIIS)
THHOBAIIMHU KOHTPOJIb BUKH/IIB
JIBUT'YHIB BHYTPIIIIHHOI'O 3TrOPSIHHSI

Binnuyvxuii nayionanoruil mexniunuu yHigepcumem
21021, syn. Xmenvnuywvke woce, 95, Binnuys, Ykpaina; vntu@vntu.edu.ua

Biampanosasi ra3u (BI') neuryHiB BHyTpimHboro 3ropsuus (JIB3) mictsars 6mu3sko 280 koM-
MOHEHTIB, Cepell SIKUX MOXKHA BHAUIMTH Ti, IO MICTSTBCA B MOBITPSHOMY cepenoBuii: a3or N i
kuceHb O,, MPOAYKTH MOBHOTO 3ropsuus manuBa (mBookwc Byriemio CO i BomsHy mapy Hy0),
pEYOBHHH, IO YTBOPIOIOTHCS B pe3yibTaTi TepMmiuHOro cuHTe3y BI' i3 TOBITpSM NpH BHCOKHX
temrnepatypax (okcuau azory NyOy , IPOAYKTH HEMOBHOIO 3rOpSHHS ManuBa (MOHOOKCHI BYTJICLIO
CO, Byrnesoani CyHy, nucniepcHi TBep/i YaCTHHKH, OCHOBHUM KOMITOHEHTOM SIKHX € Ca)ka), a TaKOXK
OKCHJIU CIPKH, aJIbJIETiIH, POIYKTH KOHACHCAIIT 1 momiMepu3artii.

Bukuau aBTOTPaHCHOPTY € OCHOBHOIO TPHYMHOIO YTBOPEHHS (OTOXIMIYHOTO CMOTY.
®oTOXIMIYHUN CMOr BHUKJIMKA€E TOAPA3HEHHS OueH, CIM30BHX OOOJIOHOK HOCA 1 Topjia, CUMIITOMH
3ayXd, 3arOCTPEHHS JIETCHEBUX 1 PI3HUX XPOHIYHHMX 3aXBOPIOBaHb. J[piOHOAMCIEPCHI YaCTHHKH
niamerpom 10 mxm (PM10) i 2,5 Mxkm (PM2.5) € ognimMu i3 HaiiHeOe3MeUHIUX BUIIB 3a0py/IHCHHS
aTMOC(EpHOro MOBITPs, IO MOTPEOYE CHUCTEMAaTHYHOTO KOHTPOJO. Taki YacTHHKW TPHBAJIUM dYac
3HAXOIAThCSI B IIOBITPI, MEPEHOCATHCS Ha BEJIMKI BIACTaHI 1 JIETKO JOJIAIOTh 3aXUCHI Oap’ epu
JIIOJICBKOr0 OpraHi3aMy, IPOHUKAIOYH ITHOOKO B JiereHi. [TOpiBHAHHS AiFOYUX HOPMATHBHUX BHUMOT
BMmicty PM10 i PM2.5, a takox BmicTy 3aBuciux pedoBuH (TSP) npeacrasieHo B Tabmmii 1.

Tabauys 1
CAK TSP, PM10, PM2.5 B Ykpainu, CLIA, €C i 3a pekomenaanismu BOO3
PeyoBuHa Yeepen- YKpalga’ BOO3, mr/m® CIIIA, mr/m® €C’3
HEHHS Mr/M Mr/M
3asmcni Shres 015 - 0,26 -
rop. , - ] —
peyoBunu (TSP) 1 pix = — 0.075 —
3aBuci 20 xa. — - - _
PEYOBHHU 24 ron. - 0,050 0,150 0,050
PM10 1 pik - 0,020 - 0,040
3aBucii 20 xa. — - - _
PEYOBUHU 24 rop. - 0,025 0,035 (98% 3a 3 pokn) -
PM2.5 1 pik - 0,010 0,015 (cepenns 3a 3 pokH) 0,025

Jnst 3nilicHeHHS KOHTpOMO 00'emy BUKWAIB JIB3 mponoHyeThcs BUKOPHUCTOBYBATH CXEMY
JMYWIbHUKA 13 AaBadeM XoiJa, IO Toaae iHGopMalliro mpo CyMapHy KUIBKICTh poOOYMX TaKTiB
neuryHa. Jlapay Xoia depes BIAMOBIAHMIA BXITHUHA MPUCTPIH 3'€IHAHUI 13 OJOKOM YIpaBIiHHS JI0
ckimany sikoro BxomsaTh. PIC-koHTponep, eHepronesanexHa flash-mam’ste, omopuuit kBapioBuit
reHepatop. biok ympaBniHHS 3iicHIOE 00pOOKY, MiIpaxyHOK, 30epiraHHs Ta BUBIN Ha IHAMKATOD
pesynbratie BuMipis. [Tpuaimn poborn PIC-koHTpONEpa B JaHOMY OJI0I1i IONATAE B HACTYITHOMY:

- MiJpaxyHOK IMITyJIBCHOI MOCTiIOBHOCTI, CTBOPEHOI JaBadeM XOJuia;

- MepiOAMYHHI 3alKC MiApaxoBaHUX [OaHUX B eHeproHesamekHy flash-mam’ sare mma 1x
JIOBTOTPUBAIIOTO 30epiraHus;

- TOCTIMHHUI BUBII Pe3yNbTaTIB CyMHU Ha IHIUKATOP;

-y pasi aBapiiiHoi cutyanii PlC-xoHTponep na€ MOXIIMBICTh 3YATYBaHHS HEOOXiTHOT
iHdopwmariii 3 enepronesanexnoi flash-mam’ si.

PIC-xoHTpOMIEp Mpalloe 3 TAKTOBOIO YacCTOTOO, IO 33/Ja€ThCS OMOPHUM KBapIIOBUM BHCOKO-
CTaOUTFHUM T'€HEpaTOPOM, SIKOI JOCTATHBO ISl TOYHOI OOpOOKH BXiHUX IMIYJBCIB Ta OJHOYACHOTO
BINTPAIIOBAHHS 3aMicy Ta 30epiraHHs pe3ysbTaTiB MiapaxyHKy iMiyiabciB. EHepronesanexna flash-
maM’ siTh 3a0e3rneuye HajdiiHe 30epiraHHs Ta BHBIX 3amucaHol iHdopMallii y BUIAAKY aBapiiHOrO
nepesanycky PIC-koHTposiepa. B aBTOMOO1II BCTAHOBIIOETHCS 1HIUKATOP, KK OOJIKOBYE 3arajibHy
KUIBKICTh YMOBHHX po0ounx TakTiB JIB3.
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O.IL. YENIAK, B. K. KOCTEHKO, O. JI. 3AB'SIJTOBA (YKPATHA, IOKPOBCHK)
EQEKTUBHICTb BUKOPUCTAHHA BUIIAX I'IIPOBIOHTIB
JJIAA BHU/KEHHSA MIHEPAJIIBAIII ITAXTHUX BOJL

Joneyvkuii Hayionanvruu mexuivnui ynieepcumem MOH Ykpainu
85300, Vkpaina, [oneyvra obnacme, m. I[lokposcok, na. [lubankosa, 2mail @donntu.edu.ua

Investigated on the efficiency of application of the representative of the higher water plants —
reed ordinary for decrease in salt content in waste mine waters. An experiment was conducted to
determine the degree of decrease in the amount of salts in the water that absorbs the biomass of
ordinary reeds, and a study was made of the dependence of the salt content in the experimental
reservoir on the amount of reed organic biomass.

[Micns mikBigamii TipHAYOTO MiANPHEMCTBA TPOJIOBKYIOTh BiIKadyBaHHS MIAXTHUX BOA IS
3aro0iraHHs MiATOIJICHHS TEPUTOPIT 1 MPOCiqaHHs 3eMHOI MOBepXHi. Y OLIBIIOCTI BUNIA/IKIB, IAXTHI
CTOKH, BiJKAQYyIOThCS 0€3 HAJIEKHOI OYMCTKM CKHIAIOTHCSA Y BOIHI 00'€KTH, IO NMPHU3BOIUTH M0 iX
3aMyJIIOBaHHA Ta eBTpodikaii.

Jis  JMKBIAOBAaHUX TIPHUYOAOOYBHHMX IIANPHEMCTB, IO XapaKTEPU3YIOThCS BIJIHOCHO
HEBEJIMKOI0 BUTPATOIO CTOKIB, MPUUHATHUN O10JOTIYHUN CIIOCIO 3HECOJCHHS 3a JOITOMOIOK BHIIUX
rizpo6ionTiB. [TepeBaror maHOro CrocoOy OYMINEHHS € HM3bKa BapTiCTh, BIACYTHICTH HEOOXITHOCTI
BUKOPUCTAHHSI CNIEKTPOCHEPTrii, a TaKoK  MpOCTOTa eKcITyaTamii Olonoriyamx crnopyxa. s
010JIOriYHOTO OYMILEHHS BOIU TPAAULIIHHO BUKOPUCTOBYIOTh TaKi BHIII BOJHI POCIMHH, SIK CHXOpHIs,
odepeTr 3BHYAiHUH, POri3.

ByB npoBenennii eKCriepUMEHT 3 BH3HAUCHHS CTYICHI 3HMDKEHHS KUTBKOCTI cojeld y BOJi fKi
noriMHae Oiomaca odepery 3BHYaitHOro. Kimbkocti 6ioMacw odepery 3BHYAHOTO BU3HAYAIACS
METOJIOM TPOOHUX Maiiman4ukiB (MeToa kBampaTiB). CyTh METOAY MOJISATA€ B TOMY, IO YKOCH LIS
BH3HAUCHHS OloMacH OepyThCsl B HAMOLIBII THIIOBMX MICI[IX OMHCYBAHOI POCIMHHOCTI 3 ILIOIII Bif
0,25 m? 10 1 M2 ][5t excriepuMeHTy Gy1o 00paHO HAMGLIBII THIOBHIT MPOOHHH MaiiJaHIMK 3apOCTeil
oyepery. 3apocTi odepery MaroTh T'YCTY OIHOPIAHY IMUIBHICTh 3POCTAaHHS, TOMY ILIOHIA OJHOTO
oGmikoBoro MaiizaHumka craHoBmia 0,5 M% Jlis  OOMEXCHHS OOIIKOBOrO —MaiimaHumKa
BHUKOPHUCTOBYBajacs JiepeB'siHa pama. B xozi ekcriepuMeHTy OyJu CKOIIEeHI BC1 POCIMHU OCHOBH SKHX
MOTPAITIA B OOMEKEHHI paMKoro mpocTip. KibKicTh 00J1iKOBHUX MaiJaHUNKIB — 4.

Biomaca ovepery 3BuuaiiHOro Oyiia BH3HAYEHA 3a JABOMA MOKa3HHMKAMH — Bara CBIKOI, TUTBKH
0 3pi3aHol "3ejeHoi” MacH 1 MOBITPSIHO-CYXOi Macu. JIjii BH3HAUYCHHsI Baru CBDXKOI POCIMHHOCTI
BOJIHI pOCIHHU OyJIM BUCYIICHI 32 JOMOMOTOI0 (DUTBTPYBAIBHOIO IMATepy i 3BaXKeHi Bipa3y K Micis
yKocy. Bara moBiTpsiHO-Cyx0i Macu BH3HAYajach IUISIXOM BHCYIITYBaHHS POCIHMH JIO IOCTIHHOI MacH
Ha coHli. [Ipy mpoBeneHHI eKCIEpHUMEHTY BpaxoBYBaiacsi KUIbKICTh cTeOen o4epeTy Ha OJHOMY
00JIiIKOBOMY MaiIaH4MKY X cepeiHsl BUCOTA i CepeHiil miameTp.

[To11a HacaKeHb OYEPETy 3BHYAHHOIO B €KCIIEPUMEHTAILHOMY BOJIOWMMI cTaHoBMIa 20 MZ, a
miTbHicTh Giomacy 6 kr/M?, 3aranbHa npUOEpEeKHA GioMaca OYePeTy B eKCIIEPUMEHTATBHOMY BOXOIMI
cxmana 120 kr.

Byno mpoBeneHO MOCTIIKEHHS 3aJIKHOCTI BMICTY COMI B CKCIICPMMEHTAJIBHOMY BOIOMMI Bif
KLUTBKOCTI OioMacH odepeTy 3BH4aiiHoro. Ha modatkoBoMy erarti eKCIIEpHMEHTY COJIEBMICT Y BOJIi CTAHOBHB
4363 mr/n, a 3eneHa Giomaca odepery Oyna BiICYTHS, OCKUTBKH, SIK BiZIOMO, IOPIYHHI HPHUpICT OiomMacH
OvepeTy HaBEeCHI TOYMHAETHCS 3 HYIS Bill KOpeHs. Y KiHIli eKCIIEpUMEHTY, KoM o0csr OioMach odepery
cranoBuB 120 Kr, KUTBKICTB BMICTY COJTi B IOCIIIKYBaHii BOIi 3HU3kI0C 10 2954 Mr / 11.

TakuM 4yMHOM, IIpU 3aJaHUX MapaMmerpax: oOcsar Bomu — 50 M°, KinbkicTs Giomacu 120 «r,
KUTBKICTh BMICTY colli 3MeHImnacs Ha 32%.

Ha migcraBi mporo MO)KHa TIPUITYCTHUTH, IIO PEryJNIOBaHHS KUTbKOCTI Oiomacw odepery
3BHYAHHOTO y BOJOWMI JIO3BOJMTH 3HU3UTH BMICT COJIi Y BOJI JO BHMOT, IO MPEISBISIOTECA 10
SIKOCTI BOJM JUIS TOJAJIBIIONO OYMINEHHS Ha CNEKTPOMIai3HUX YCTAaHOBKaxX a00 CKMJIAHHS Y BOIHI
o0'ekt. Takok BCTAaHOBJEHO, IO HAa TEXHOI'CHHO JErpajoBaHUX IUIONAX MPOMMAaNJaHYHKIB
JIIKBIIOBaHMX IAXT BigMepiia 0ioMaca ouepery CIpPHATHME HapOIlyBaHHIO POIIOYOro mapy B 00cCs3i
110 2 kr/ M2
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A. 0. JISIIOK, C. B. IOAKOITIA€B, O. 1. IOB3VYH,
B. B. KAIMHUYEHKO, C. O. BIPUY (YKPAIHA, IOKPOBCHK)
MPUPOJOOXOPOHHI TEXHOJIOI'TI BAKOPUCTAHHSI
BIJIXOJIB BYTLIbHOI TA XIMIYHOI ITPOMHUCJIOBOCTI

Jloneyvkuil HayiOHANLHUL MEXHIYHUL YHIGepcumem
85300, na. [lIubankosa, 2, [lokposcek, JJoneyvka obracme, Yrpaina, mail@donntu.edu.ua

The problem of increase of ecological safety of territories mining industry. Burned rocks of
mine waste heaps, it is advisable to strengthen the coal tar binders that are modified waste polystyrene.
Such technogenic raw materials recommended for device bases of roads. Rational grain-size
distributions of mixtures are neat from burn breeds of mine waste banks. The temperature-temporal
mode of preparation is certain modified coal astringent. The optimal concentration of polystyrene dust
is certain in coal astringent.

ByrinpHi miANPHEMCTBA 3HAXOMATHCS B OMHIA HU3LI 3 HAWOUIBIIMMH IPOMHMCIOBHMHU
3a0pyqHIOBaYaMU  HABKONUINHBOTO cepenoBuina. Illkoma exororii 3aBIaeTbcsi HE  TUIBKH
0e3mnocepeHbO i Yac BUAOOYTKY BYTULIS, ajie i 0ararto pokiB micis Horo npunuHeHHs. [xepenaMu
TAKOro 3a0pyJHEHHS € INaXTHI TEPUKOHW TOoputMX mopin. OJHaK JHIle peKyJIbTHBYBAaTH TipHUYI
BiIBaJM HEIOIIBHO, aJKe TCPUKOHH € OaraTUMHU JDKepellaMd IIIHHOI CHPOBMHHU 1 THanuBa s
0araTboX TEXHOJOTTYHUX MPOIIECIB.

B cepenHboMy 3 OJHOrO MaNaruOro BigBady 3a J00y BUAUIAETbC Onmm3bko 10 T oxcumy
Byrjemno, 1,5 T cipuaHOro aHrigpuay i 3HaYHa KUIbKICTh JOMIIIOK iHIIUX ra3iB. [lopoaHi BigBaju
YUHATh TOKCHYHY JIiF0 Ha BECh YKUBUH OpraHi3M — IIUHK, Millb, CBUHEIIb, KaJMii, HIKENIb, III0 MICTSIThCS
B HUX, HETATHBHO BIUIMBAIOTh HA LIEHTPAJILHY HEPBOBY CUCTEMY JIFOJIMHU; TIOPYIIYIOTh pOOOTY HUPOK,
MeYiHK|, 3MIHIOIOTh (OpMyTy KpOBIi; BHKIMKAIOTh OHKOJOTiYHI 3axBoproBaHHsS. CTyIiHb HeOe3MmeKH
3aJIeKHUTh BiJl BAJIOBOTO BMICTY TOKCHYHHUX KOMIIOHECHTIB 1 3HAXO/PKEHHS 1X Y TPAHHYHUX JIOMTYCTHMHX
JUISL TPYHTIB 1 TeoXiMiuHOr0 ()OHY HOpMAaX.

TakyuM 4YHMHOM, TOJIOBHOIO 3aJIa4Cl0 B HAIlIOHAJLHOMY MacIiTabli Ha ChOr'OJHI Mae CTaTH
3HIKEHHS IIKOJIH, SIKY 3aBJ/Ia€ HaBKOJMIIHbOMY CEpPEIOBHINY TipHHYA TPOMHUCIOBICTD, & TOYHIIIE, —
3MEHIIICHHS BIUIMBY IAXTHUX TEPUKOHIB Ha EKOJIOTIUHY CHTYaIlilo B KpaiHi.

B nmaniii po0OOTI 3ampomoOHOBaHO CHOCi0 yTWii3allii BigXOmiB BYrUIbHOT 1 XiIMiuHOT
MIPOMUCIIOBOCTI Y JOPOXKHBOMY OYIIBHHUIITBI, a caMe. PO3pOOJICHO TEXHOJIOTiI0 3BEACHHS OCHOB
ABTOMOOUTPHMX JIOpIr 3 TOPUTUX TMOpiJ IIAXTHUX TEPUKOHIB, YKPIIUIEHUX KaM' SHOBYT'UTBHUM
B’ SDKYYHM, MOIM(IKOBAHUM BiZIXOIOM ITOJIMEPHOTO BHPOOHHUIITBA — MOJICTHPOIBHUM MHIOM (apKe
HA/IIHICTD 1 TOBrOBIYHICTh JOPOXKHIX OISTiB 0AraTo B YOMY 3aJICKUTh BiJl OCHOBH).

HopmaTtuBHi 3Ha4YeHHs IIUTBHOCTI 1 KOPCTKOCTI MIEOCHEBUX IIApiB MOXKYTh OYTH OJepKaHi
JIUIIEe 3a IX ONTHMAaJbHMX 3EPHOBUX CKJIa/iB BHACIIIOK IMOAPIOHCHHsS 3epeH MeOeHI0 Iia dYac
YKOUCHHSI (IOCATHYTH TaKUX MOKA3HUKIB TUIBKHU IS KpyMHOI (pakiiii HeMOXIIUBO). PartioHanbHuUit
TPaHYJIOMETPUYHHN CKJIaJl TOPLIOT OPOJH JIOCATAETHCS, KOJIM BOHA Ma€ OJIHOYACHO BHCOKi 3HAYCHHS
HACHITHOI TYCTHMHH, MIIIHICHUX 1 JedopMaliifHiuX BJIACTUBOCTEH, 110 OOYMOBIIOE BHCOKY HECydy
3MATHICTH JOPOXKHBOT'O OJISITY.

Sx xputepii A7 BU3HAUCHHS ONTHUMAIBHOTO TPaHYJIOMETPHYHOIO CKJIAAY Oyllo MPHHHSATO
HACHITHY TYCTHHY TOpLIOi MOpoau Ta ii MINHICTh NMpPH CTHCKYBaHHI y MeETaJeBOMY IMIIIHAPI Ha
rimpaBniuHoMy Tipeci. Po3po0iieHo onTrManbHi TpaHyJIOMETPUYHI CKIIAJH TOPLIOMOPOAHUX CyMilleit
OKpemo uis mifcTiiabHoro mapy (cymim C1), mast MaiOyTHIX cMyr Hakary Bin KoJic aBTOMOOLIIB
(cymimm C2) ta mix Humu (cymimn C3). Y BepXHbOMY KOHCTPYKTHBHOMY IIapi OCHOBH — YJIaMKH
ropinoi mopoxu po3mipom 250-400 mm, yknazeHi Ha mapu i3 cymimeid C2 ta C3 yepe3 mpormapku 3
MAaJIOMIITHOT TOPLIONOPOAHOT cymimii (3a rpanysomerpieto cymim C1), 3SMIITHEHOT JbOT TEMOTICTHPOIIh-
HHUM B’ SDKY9HM.

ExcriepuMeHTanbHO BU3HAYEHO TEMIIEPATYPHO-YACOBHM PEKUM TMPHUTOTYBaHHS 3a3HAYECHOIO
B’ SDKYUYOTO Ta ONTUMAIIbHY KOHIISHTPALIII0 TONICTHPOIBHOTO MUY B HHOMY.

3acrocyBaHHS TOPUIMX TMOPiN IIAXTHUX TEPHKOHIB y JIOPOXKHBOMY OYIIBHHIITBI CYTTEBO
3HU3HUTH CKOJIOTIYHY HANpyry B TIpHUYOJ00YBHUX pErioHAX BHACTIJOK BHBUIBHEHHS TEPHUTOpIH, sIKi
MOXHa BHKOPHUCTOBYBATH JUIi IPOMHCIIOBHX, T'POMAJCHKHX 1 CLIBCHKOTOCIONAPCHKUX IIiIEH;
3aMiHUTH BUCOKOBAPTICHY IPUPOIHY CHPOBUHY; 3HU3HUTH COLIIATbHO-EKOHOMIYHY HAIIPY>KEHICTb.
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M. M. YJIAHOB , M. M. YJIAHOB (YKPAIHA, KAIB)
EHEPTO€®EKTUBHE PILIEHHS OXOJIOKIEHHSI OBOPOTHOI
BOJIN HA IIPUKJIAJII IIIBAEHHO-YKPATHCBKOI A€EC

Inemumym mexuniunoi mennoghizuxu HAH Ykpainu,
03057, m. Kuis, syn. Kensbosa 2a, e-mail: e3therm@gmail.com

Considered the example of the South-Ukraine NPP existing problems of cooling water for the
condensation of steam turbines of nuclear power plants. Energy-efficient cooling schemes for
circulating water at nuclear power plants are proposed using high-power heat pumps with coefficient
of performance from 1.29 to 5.68.

B Vkpaini koprucHe BUKOPUCTAaHHSI EHEPTeTHYHUX pecypciB ckianae He Outbme 43%, a pemira
57% noreniiitHoi eHeprii manuBa BrpavaeTrbes. s AEC i BTpaTy B OCHOBHOMY YSBIISIOTH B €001
TEIUIOTY, sIKa MOTPAIUISIE B HABKOJMIIHE CEPEIOBHIIE 3 OXOJIOJHKYBAILHOIO BOJIOK. Tak HAMpHKIaI,
BEIMYMHA TEIUIOBOrO 3a0pynaHeHHs i peakrtopiB Tumy BBEP-1000 ckimamae 2 I'Bt abo Oins
1700 I'kan/ron.

Ha mnpuxnani IliBnenHo-Ykpaincekoi AEC (ITYAEC) Bu3HAaueHO TEIUIOCHEPreTHYHI Ta
CKOJIOTTYH1 HEIOJIKH 1CHYIOYOI CUCTEMHU OXOJIOKEHHS BOJIH, 1110 BUKOPUCTOBYETHCS IS KOHCHCAILTIT
napy typOin Ha IIYAEC, a came, cucrema TEXHIYHOTO BOJIOIIOCTAYaHHS CTaHIl 0a3yeTbcs Ha
BHKOPHCTaHHI TalllJIMKChKOTO BOJOCXOBHIIA, 3allOBHCHHS Ta MIANMUTKA SKOTO 3JIMCHIOETHCA 3a
paxynok piuku [liBnennuit byr. [licns BBomy no ekcryatamii Tperboro eHepro6moky [TYAEC
3HaYHO TOTIPIIMIOCH TEPMivYHE CTaHOBHIIE TalUIMKCHKOrO BOJIOCXOBHIIA-OXOJIOMKYBA4a Y JIITHIO
Mopy pOKy, B 3B'S3Ky 3 BiOMIHOIO pimeHHs 1o OyaiBHUUTBY [liBgeHHO-YKpaiHCBKOTO
CHEPrOKOMILIEKCY (3 BUKOPHCTAHHSIM y POOOTI CHCTEMH 3BOPOTHOIO TEXHIYHOT'O BOJOIMOCTAYaHHS
TphOX BomocxoBuil: Tamutnkcbkoro, Onekcanapiiicbkkoro Ta KOHCTaHTHHOBCHKOTO), BHHHKIIA
HEOOXimHICTP B OyMIBHUIITBI JOAAaTKOBHUX OXOJIO/PKYBadiB, TaK SK ICHylode TalUIMKChKE
BonocxoBuiie 3abesneuye podory AEC noryxuictio 3000 MBT B X0M0MHY MOpY pPOKY, TOTYXKHICTIO
1800 MBT B Temny mopy poky Ta B jkapky nekanay poky sume 1500 MBT. PosnoscromxeHHs
TEIIOBOro (30pOocHOro) mapy Boau 1o akBaTopii TanuTMKChKOro BOIOCXOBHIIA-0X OJI0KYyBaya Micyst
OXOJIOJUKCHHS KOHJIEHCATOPIB TypOiH CTaHIi € HACTYyIHMM, HalOUIbIe TEIUIMM € IpPHUCTaHI[iMHA
IISHKA, 1€ 1HOMI y JITHI Micsli Boma nporpiBaeTbes g0 39 — 40 °C 3 mepemaaoM TemrepaTyp B
MOPIBHSHHI 3 JOHHOK YaCTHHOIO BOAOCXOBHIIA Bchoro Ha 2,3 — 3,5 °C. B Toii *e yac, 1aHHI poOOTH
eneproonokie ITYAEC 3a 2007 — 2008 pp. cBim4aTh, 110 B TEIUTy MOPY POKY (TpaBeHb — BEpPECEHB)
npu notyxHocti 1750 — 2354 MBT temmiepatypa BOAHM Ha BXOAi A0 KOHAEHcATopy TypOiH Iocsrana
3HadeHHs 32,7 °C (ToOTO MPHONMIKAETHCS IO TPAHUYHO-IOMYCTUMOI TEMITEPATYPH).

3 MeTor TOAONaHHS ICHYIOUHX TEIUIOCHEPTeTHYHNX Ta EKOJOTIYHUX HEJONIKIB ICHYIOYOi
CHCTEMH OXOJIOJDKEHHSI BOJAM, IO BHKOPHUCTOBYEThCS ISl KOHJAeHcalii mapy TypOin Ha ITYAEC,
3aIpPONOHOBAHO JIBl TEXHOIOTTYHI CXEMH BUKOPHCTaHHS TEIUIOBMX HACOCIB BEIHMKOI MOTYKHOCTI JIJIst
OXOJIOJUKCHHS BOAM KOHJeHcaTopiB TypOiH. Ileprioro cxemMor mependadeHo BHKOPHUCTAHHS
KOMITPECIHHUX TEIUIOBMX HACOCIB THUIY «BOJA-BOAa» pO3TANIOBaHHMX Ol OpW3rajdbHUX OaceiiHiB
CYMapHOIO TeIioBoio moryxkHictio 270 MBT1. Cxemow mnependayaeTbes yTHIII3ALNS HU3BKOIMOTCH-
HiiiHoro teruia 000pPOTHOI BOMH, 10 HAJXOJHWThH J0 OACEHHIB 3a JIOMOMOTO 3aHYPEHHX MaHEeTbHHX
BHITAPHMKIB TEIIJIOBUX HACOCIB. TeII0B1 HACOCH T03BOJIATH OXOJIOUTH 00OPOTHY BOAY y OaceiHax Ta
OTpHUMAaTH TEIJIOHOCIH I cucTeMu omajeHHs 3 Temmneparyporo +90 °C (y 3uMoBy mopy poky), abo
MPUTOTYBAHHA Tapsdoi Boau 3 Temiepatyporo +65 °C (y miTHIO mopy poky) 3 KoedimieHTom
TpaHchopmarii eHeprii 2,94 — 5,68 BianosigHo.

Jlpyroro cxeMoro mependadyeHo BUKOPUCTAaHHS aOCOpOIiHIX TEMIOBUX HACOCIB THUITY «BOJA-
BO/Ia» PO3TAIIOBAHMX OE3MOCEPEHbO Ha IMIiABOIAIIOMY KaHadl CTaHIll, CyMapHOI TEIIOBOIO
noryxHictio 414 MBt1. Cxemoro mependaueHo yTWIii3aiis HU3BKOMOTEHIIHHOro Teria 00O0pOoTHOT
BOJIH, 1110 HAJAXOAMTH J0 CTaHIII 32 JOIOMOTOI0 TIPOKAYyBaHHS ITi€l BOAW Yepe3 BUMAPHHUKH TEILIOBHX
HacociB. TemnymoBi HACOCH JIO3BOJATH OXOJOTUTH OOOPOTHY BOMY Y KaHali Ta OTPUMATH TEIJIOHOCIH
ISl cucTeMu omnaseHHs 3 Temmeparyporo +80 °C (y 3uMOBY MOpy pOKy), a0 MPUrOTYBaHHS rapsdoi
Boau 3 Temmnepatypoto +50 °C (y jitHIO mOpy poky) 3 koedimieHToM TpaHcdopmartii eneprii 1,29—
2,20 BiOIIOBiAHO.
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M. M. YJIAHOB, M. M. V.IAHOB (YKPAITHA, KHIB)
IHHOBAIINHUH MPOEKT «BUPOBHUYO-PEKPEALIIMTHUI
TEOTEPMAJIBHUI KOMILIEKC HA BA3I MII3EMHUX
TEPMAJIBHUX BOJI, IO PO3TAIIIOBAHUI BLIA
¢. IMHSAHA, JIbBIBCHKOI OBJIACTI»

Inemumym mexuiunoi mennogizuxu HAH Yxpainu, 03057,
M. Kuis, eyn. XKensbosa 2a,e-mail: e3therm@gmail.com

It is proposed, for the first time in Ukraine, to create a complex on the basis of existing
geothermal wells with a depth of 3094 m located near the v. Pinyani, Lviv region, the total cost of
9.86 mill. euro.

I'eotepmanbHi pecypcn YKpaiHu NpeacTaBieHi TEPMaIbHUMH BOJAMH, TEIUIOTOI HATPITHX
CYXMX TIPChKHUX TIOPiJl, IPYHTY @ TAKOK HArPITUMHU CaTEIITHUMH IMi3EMHUMH BOJAMH, SIKi BUBOJSATHCS
HA TOBEPXHIO JIIOYMMH CBEPIIOBUHAMH Ha(TOra3oBUX pONOBUIN Ta iH. 3a JaHUMU [HCTHTYTY
BigHOBMOBaHOi eHepreTnkn HAH VYkpainu piuHUN TEXHIYHO JOCSDKHHE E€HEPreTHYHHUI MOTEHINa
reoTepMaibHOl eHeprii B YKpaiHi € eKBiBaJeHTHUM 12 MJH. T.y.I., HOr0 BUKOPHCTaHHS JIO3BOJIUTH
saommauty 6imst 10 mupa. M3 mpupoHOro rasy.

[NepcrieKTHBHUME IS PO3BHUTKY T'€OTEPMAITLHOI CHEPTeTHKH B YKpaiHi BBaKaeThesi Kaprnarchkuii
reorepMiuHui paiioH (vactuHn Bomuncbkoi, TepHOMibebkoi, YepHiBEIbKOI i Maike MOBHICTIO TEPUTOPIl
JIeBiBChKOT, IBaHO-PpaHKiBCHKOI Ta 3akapmarchkoi obmacrteii). PerioH XapaKTepH3yeThCs BHCOKHM
TeOTEPMIYHIM TPAJIEHTOM 1 OUThIII BUCOKUMH TEMIIEPaTypaMH TipCHKHX TIOpiJ B TMOPIBHSHHI 3 BCiMa
IHIIMMU perioHaMu Ykpainu. Temriepatypa nopin npoOypenux B Kaprnarax cBep/ioBuH Ha rOnHaxX 4 KM
carac 210 °C, a HeoOXimHi misi eeKTUBHOTO (DYHKIIOHYBaHHS TeOTepMaJbHUX —CIEKTPOCTAHIIIH
TemriepaTypu migzemManx o (>150 °C) BuMararoth 3Ha4HO MeHIMX rmouH (Bix 1 10 1,5 kM), HOX y iHIIHX
CIPUATIMBUX VIS IIHOTO MICISIX. TepMalibHI BOIM POIOBHIL 3aKapHaTTs € BUCOKOMiHepastizoBaHuMH. J{iis
NPHKIIay, Juile B beperiBcbkoMy paioHI CyMapHi po3BilaHi 3amacy TEpMaJlbHHX BOJ 3 TEMIIEPaTyporo
45 — 65 °C cranoBmsTh 6mi3bko 30 — 50 Tic. MY100y, 10 eKBIBAIEHTHO 3ropsHHI0 6/mi3bko 100 THC. TOH
YMOBHOTO TaJIiBa.

3anponoHoBaHO, Brepiie B YKpaiHi, CTBOPHTH KOMIUIEKC Ha 0a3i iCHYIOUHMX TeoTepMallbHHX
cBepuioBuH MuOuHOW 3094 M 10 cKIaay SKOro BXOISATh: TCIUIMYHHMN KOMIUIEKC Iutomieto 1,2 ra 3
BHUKOPHUCTAHHSM Te0TepMalibHOI BOJH; KOr'eHepalliiHa yCTaHOBKA MPOAYKTHBHICTIO 32 €IEKTPUYHOIO
enepriero — 0,5 MBT; no termy — 0,7 MBT; mocnigHo-ipoMHCIioBa YCTaHOBKa 3 BUAOOYTKY Moy 3
reoTepMalibHOI BOIM NMPOAYKTUBHICTIO 50 K kpucramiuHoro Wony Ha n00y; CITA-meHTp 3 miaBajib-
HUMH OaceiiHaMH Ta TiPOTepaneBTHYHUM KOMILIEKCOM MPOMYCKHOI crpoMokHicTio 500 4onoBik B
neHb. [lomepenHss BapTiCTh KOMIUIGKCY 3 YpaxyBaHHSIM OTPUMAaHHs JIIEH31H, aKTiB eKCIepTH3,
3eMIIeBiZiBeNIeHb, cepTH(]iKaTiB Ta iHIMMX MaTtepianiB ckinanae 9,86 mMiH. eBpo. TepMiHM OKYITHOCTI B
3aJIOKHOCTI BiJl BUAY AISIBHOCTI MOXKYTh OyTH Bix 3 10 6 pOKIB.

Jnst ¢GyHKIiOBaHHS KOMILIEKCY HEOOXiJHa MHTHA Ta TEXHIYHAa BojAa. EnekTpuyHoio Ta
TEIUIOBOKO CHEPri€l0 BUPOOHHUO-PEKpealliiHuil KoMIUIEKC Oy/ie 3a0e3neuyBaT ce0e CaMOCTIIHO.

BupoOHuvo-pekpeaniiiuii  reoTepMalbHI KOMILIEKC MOXKE PO3TalllOBYBATHCS Ha 3EMIIIX
Babuncekoi cinbebkoi pamu B 1 kM Bin cena [Iunsuau. [lnoma auisHKM 3eMii BiibHA Bia 3a0y0B,
penbed DUISHKM PIBHUM, a po3Mip Oyae BH3HAYATHUCS MacimTaboM poOiIT; BIACHE reoTepMalibHE
ponoBuille 3aiimMae mionly 3 ra. I[iTboBe BHKOPHCTAaHHS 3E€MENbHOI MUISHKU s (yHKI[IFOBAHHS
BUPOOHUYO-PEKPEANIHHOTO TEO0TEPMANBHOIO KOMILIGKCY JIO3BOJHMTH ITIOKpamaTd  COIalibHO-
eKOHOMIYHe cTaHOoBHUIEe baOWHCBKOI cinbebkoi pamu Ta CaMOipchKoro paiioHy B Iiiiomy. PiBeHb
3apo0iTHOT TUTATH LIS TPaI[iBHUKIB KOMILJIEKCY Oy/ie BHIIE CEPEHBOI IO PETiOHY.

Maiijag4uK i1 KOMIUIEKC 3HaXoauThesa B 1 kM Bix c¢. [Tunsauu, B 2 kM Bix M HoBuii Kanudis 3
fioro aepogpomom, B 60 kM Bix JIbBoBa. Jlo 3amisHumi 2,5 kM, 10 aBromarictpam CamOip-JIbBiB
0,5 kM. bausbkicts M. JIbBOBa J03BOJISE CIOMIBATUCS Ha 3a0€3MEUYCHICTh KOMIUICKCY MpalliBHUKAMH
HEOOXITHUX CIEIiaJbHOCTSH Ta Ha peali3allifo MPOAYKIli KOMIUIEKCY 1 HAasBHOCTI BiABiIyBadiB
CITA-uentpy.

[Ipu mpoekTyBaHHI BUPOOHUITB KOMIUIEKCY OYAyTh JAOTPHMAaHI BCi €KOJOTTYHI OOMEXEHHS i
BUMOTH. JIONATKOBOIO TMEpEeBarold BHPOOHHUYO-PEKPEAIifHOrO T'e0TepMalbHOIO KOMIUIEKCY €
BHUKOPHUCTaHHS «3eJICHOT0 Tapu(y» Ha eNeKTPOCHEPrito BUPOOIIEHY 3 Te0TepMallbHOI SHEepril.
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'0. M. LIKBIPKO, 'I. C. TAMYYK, %i. A. IBAILIULLIUH
M. C. MAJIbOBAHUI, °E. BIHHEP (YKPATHA, JIbBIB)
BIOTECTYBAHHS EKCHEPEMEHTAJIBHOI'O CYBCTPATY
HA OCHOBITPYHTY TA TEXHOIT'EHHHUX BIJIXO/IIB

'Hayionanvnuii VHigepcumem «/Ivbgiscbka nonimexHika»
79013, syn. C. Banoepu, 12, m. Jlvsis, Yrpaina, gina09@meta.ua
YHBK " IlIkona komniomeprux mexronoziii — JTvgiecoxuti mexrono2iunuii aiyei"
79007, syn. Tamancwka, 11, Jlveis, Ykpaina; ivasisinarina@gmail.com
3YHieepcumem NPUPOOHUX PeCypPCi8 i HAYK NPO HCUMMsL
1190, Mymeacce 107, Bioenw, Ascmpis, erwin.binner @boku.ac.at

Our research is aimed at obtaining a substrate for biological remediation from man-made waste.
Into the composition of the substrate was introduced spent active sludge after the biological treatment
of sewage. Theresults of bioindication of the first prototypes are shown.

Jns cydacHoro 3emiiepoOCTBa BH3HAYEHHS SKOCTI IPYHTY € HEBIJ €MHOKO HOro CKJIaJ0BOIO,
0c00JIMBO BaXXJIMBO 3HATH SIKICTh IPYHTY MICJISI PEKYJIbTHBAIIIl TPOMHUCIOBUX MalJIaHUMKIB Ta MIAXT-
HUX BUXOJIB a00 NMpU BKPUBAHHI 3allOBHEHUX 3eMENbHUX BHPOOITOK. [l IbOr0 BUKOPHCTOBYIOTH
Pi3HI METOM €KOJIOTIYHOr0 KOHTPOIIO: (hi3MKO-XiMiuHi Ta Giomoriyni. OHUM 13 61070TTYHIX METOIB
OIIIHKM HaBKOJIMIIHLOTO CEPeIOBHINA € OlOIHIWKAallisl, MMEepPeBaror SAKOi € Te, II0 BOHA A€ 3MOTY
BU3HAYHTH CYMICHY Oi0JIOTiYHY aKTHBHICTh BIUIMBY (i3MKO-XIMIYHHX (PakTopiB Ha TpPUPOIHE
cepenosuie. [lepeBary B 1[bOMy METOJi HAJalOTh POCIMHAM, OCKUTBKM BOHU XapaKTepH3YIOTh CTaH
HABKOIIMIIIHBOTO CEPENIOBHINA, B IKOMY BOHH POCTYTh i PO3BHBAIOTHCS, TIO-PI3HOMY pearyrovd Ha JIito
MIKIJJTMBUX (PaKTOPIB, TOILO.

JocnimkeHHs: CKJIaay BiImpambOBaHOTO CBDKONO AaKTHMBHOIO MYJy Iiciast O10J0rigHOro
OYMIIEHHS CTIYHUX BOJ, IIOKa3aJid, IO B IUX TEXHOIMEHHMX BIIXOJaX MICTHUTHCS 3HA4YHA KUIBKICTH
HEOOXIIHUX JUISl POCTY Ta PO3BUTKY POCIHH PEYOBHH.

VY Hammx MOCTIKEHHSX OyB 3IMITOBAHHM TIpOIleC HAKOMWYEHHS BiaxomiB (ocam 30epirammn
BIIPOIOBIK 6 MicsAIliB B Tapi 6e3 AOCTYIY KHMCHIO), 1100 HAOIHU3NTH TEXHOTEHHI BIIXOIM 10 PeaabHHUX
YMOB 30epiraHHsi y BHIAIKy HAKOMMMYCHHS 1X Ha MYJIOBHX MaiJaHUMKaX.

Mera nmocmiJKeHHST — TMPOBEICHHS OIIHKKA BHKOPUCTaHHS SIK cyOcTpary st OioioridyHoi
PEKyIbTUBAIIl MOPYIICHUX 3eMeb CyMIllli IPYHTY i3 TEXHOTGHHHMH BigxomamMu (0CaloM CTiY4HHX
BO/I), SIKi B TIO/IAJILIIIOMY MOXKYTh BUKOPHUCTOBYBATHUCH JIUISi BUPOIILYBAHHS HA HUX POCITHH.

Jis  1poro MpoBOAWIIM  OIOIHIMKAIIO CyMIIll TEMHO-CIPOrO IPYHTY Ta  IIITOTOBJICHOIO
BIINPAIbOBAHOTO OCa/ly aKTHBHOTO Myiry. Jlist ociipkeHHs1 Oyo 3MilIaHO TPYHT Ta 0cajl CTIYHUX BOJ B
pisuux cmiBBigHomenusx (%): 100:0; 80:20; 60:40; 40:60; 20:80; 0:100. Yammxu Ilerpi HamOBHIOBAIH
CYMIIIIIIIIO TPYHTY Ta ocay. st KoXXHOro
BapiaHTy BHcaKyBai 1o 10 HaciHMH
stamento 3Buyaiinoro (Hordeum wulgare),
ripuntii 6itoi (Snapis alba) ta kpec-ca-
nary (Lipidium sativum), moBTopeHicTs —
YOTHPHOXKpaTHA. BIpogoBk MpoBeIeHHS
JIOCHiy ~ BENUCS  CIIOCTEPSKEHHS 32
TaKMMM  TIOKa3HUKAMH. Yac  MOSBH
MapOCTKIB, TX KUIBKICTh Ha KOXKHY 100y Ta
3araJjibHe MPOPOCTaHHSI.

B pe3yabTaTi JTOCTIIPKEHb
BCTAHOBJIEHO, IO HAaBITh HE3HAYHAa
gactka ocany (20%) y cxiai cydcTpaty
OpH TakoMy THII 30epiraHHs myxke Puc. 1. Po3Burok maroreHHoi Mikpoduiops i rpu6iB miz gac
HETAaTUBHO BIUIMBAE HA IIPOPOCTAHHS OioiHIMKAIT TOCIIPKYBAaHOTO CyOCTpaTy
BHUKOPUCTOBYBaHMX pociuH. Ha puc. 1
MPEACTABICHO BUTJIS THIIOBHX JIOCTIDKYBAaHMX 3pa3KiB, Ha SIKUX MH MOXEMO MOOAYWTH 3HAYHHH
PO3BHTOK TPUOIB Ta MaTOreHHOI MIKpodIopH, sika HEraTUBHO BIUIMBAJIA HA HACIHHS Ta MPOPOCTKH
POCITUHH.
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10. ®. CHEXKKIH, H. C. MAJIAIIIYK, JI. M. YAJIAEB,
H. O. JABI)KA, P. O. IIATIAP (YKPATHA, KHIB)
OIITUMI3AIIA TEMIEPATYPHUX PEXKUMIB POBOTH
TEILIO-HACOCHOT' O ATPETATY B ITPOIIECAX
KOHBEKTHUBHOI'O CYIITHHA

Inemumym mexuiunoi mennoghizsuxu HAH Yxpainu
03164, syn. bynraxoscvkoeo, 2, Kuis, Yrkpaina, malashchuk_n@ukr.net

Improving the efficiency, rdiability and safety of operation of drying units can be obtained by applying
heat generating units of heat pump type, in which the waste heat drying agent is utilized. The use of heat
pumps in convective dryers with a closed-loop circulation of the heat carrier alow to reduce costs of primary
energy for moisture removal in 1,5-2,5 times in comparison with conventional convective dryers. Also high
environmental cleanliness of technologica processis provided. The research is focused on the optimization of
temperature parameters of the actual heat pump cycle in order to reduce energy consumption in heat drying
agent trestment.

TepmiuHe 3HEBOHEHHS € OTHAM 3 HaHOUTbII eHEPrOEMHUX TEXHOJIONTYHHUX MPOIIECIB 1, 3BaXKalouu Ha
BHCOKY BapTICTh CHEPropecypciB, B 3HAuHI Mipi BHU3HAYa€ EKOHOMIUHI IIOKa3HUKH BUPOOHHIITBA.
[linBuineHHs eeKTUBHOCTI, HAAIHHOCTI 1 O€3MeKH POOOTH CYIIMIILHOTO 00JIaJHAHHS MOXKE BUPIIITYBATHCh
NUIIXOM BHKOPHCTAHHS TETUIONEHEPYIOUMX TEIJIOHACOCHUX arperariB, B SIKMX 3/IMCHIOETHCS MTPUMYCOBE
OCYIICHHS BiIPaIlbOBAHOTO CYNIMJIBHOIO areHTa, YTHJII3allis TeIUIOTH KOHJICHCAIlil BIIy4eHOI BOJIIOTH Ta
TOBEpHEHHS 1i Ha OUTBIII BUCOKOMY TEMIIEPATYpPHOMY PiBHI B TEXHOJNOTTYHHH MPOIEC CYIIIHHS HUISIXOM
3aCTOCYBaHHSI TEIUIOHACOCHOTO IUKIY. Lle 10o3BoMsie 3HM3UTH €HEProBUTPATH Ha IPOIeC KOHBEKTHBHOTO
CYLIIHHS MaiDKe BJBIYi, a TaKOK 3a0e3ledye BUCOKY EKOJIOIIYHY YHCTOTY MpOIecy B TOpPIBHSHI 3
TpaJUIITHAMA KOHBEKTHBHUMH CYIIIAPKAMH.

TpanuiiiiHi KOHBEKTMBHI CyIIApKH 3a CBOIMH KOHCTPYKTHBHHUMH OCOOJIMBOCTSIM € HaHOLIbII
MPUCTOCOBAHMMHE IS IHTerpamii B CyNIMJIBHHH LUK TEIUIOHACOCHOTO arperary, a BilparboBaHHH
CYIIWJIGHUM areHT € THM BHIOM BTOPHHHHX CHEPreTUYHHUX PecypciB, IO CIYIye HU3BKOTEMIIEPATypHHM
JDKEPEIIOM eHeprii JIst TeIIOBOro Hacoca.

B mporieci TemoHacoCHOro CYIIHHS BETMYMHA TIOTOYHHX CHEPrOBUTPAT 3HAYHOIO MIPOIO 3AICKHTh
BiJI BOJIOTOBMICTY CYIIMJIBHOTO areHTa 1 TeMIIEpaTypHOro PSKUMY HOTO OCYIIIEHHsI y BUITAPHHUKY TETTIOBOTO
Hacoca. [l KOXKHOrO 3aJaHOr0  TEIUIOBOJIOTICHOTO CTaHy CYIIMJIBHOTO areHTa BiIIOBITHO iCHYe
ONTUMAJIBHUN TEMIICPATYpPHUH pPESKUM pPOOOTH TEIUIOBOrO HAcoca, SKUKA 3a0e3redye MiHIMasIbHI
CHEPrOBUTPATH Ha CYIIHHA. B 3B’ S3Ky 3 I[MIM METOK JIOCJI/DKEHHS € ONTUMI3aLlis TEMIIEPaTYPHUX PEKUMIB
POOOTH TETUIOHACOCHOTO arperaTy JjIsi CKOPOYEHHsI eHEPrOBUTPAT B TIPOLIECI KOHBEKTUBHOT'O CYIIIIHHSI.

JlocmipKkeHHsT POBOAWIIHCH Il KAMEPHUX KOHBEKTHBHUX CYIIMJIBHAX YCTaHOBOK 3 3aMKHECHUM
KOHTYPOM IUPKYJISLIT TeruIoHocist. [Ipu 1iboMy TETUTOHOCIH UPKYITIOE 10 KOITY, 8 BOJIOTa, [0 BHITYYa€ThCs 3
Marepiary, He BAHOCUTBCS CYIIMITBHAM areHTOM B OTOUYIOYE CEPEIOBHINE, a KOHJICHCYEThCS Ha XOMOIHIH
TIOBEPXHI BHUITAPHUKA TEIUIOBOrO HAcoca 1 BHIIYYA€ThCS B CKparyieHOMY BHIJIAl. Taka cxema poOOTH
CYIIapKH JI03BOJISIE BAKOPHCTOBYBATH K TEIJIOHOCIH KpIM TOBITPS IHEPTHI Ta3M, a TAKOX MiATPUMYBATH
HEeoOXiIHI TapaMeTpH CYIIHHS HE3IEKHO Bijl TEIUTOBOJIOTICHOTO CTaHY aTMOC(EPHOTO MOBITPS.

3a pesynbTaTaMM aHANITUYHWAX JIOCTI/DKEHb TEIUIOHACOCHOTO MWKy OTpPUMaHi EHepreTHyHi
MOKa3HHUKH MPOIIECy TEIIOHACOCHOTO CYIIIHHS B 3aJIEKHOCTI Bifl TEIIOBOJIONICHUX MAPAMETPIiB CYIIMIIBHOTO
areHTa Ta BH3HAYEHI ONTUMANBHI 3 TOYKHU 30pY €HEPrOBUTPAT PEXKMMHI MapaMeTpy TPOIiecy 3HEBOAHECHHS.
[loxa3aHo, 1110 €HEProBUTPATH B TPOIECI TEIUIOHACOCHOTO CYINIHHSA B 3HAYHIA Mipi 3aJieKaTh Bif
BOJIOTOBMICTY Ta TEMITEPATYpPH TEIUIOHOCIS. UM OiTbIle OCYIITYEThCS TEIUIOHOCIH, THM BHII €HEPrOBUTPATH
Ha BUAaneHHst Bojoru. [Ipu ocyreni rmbrre 3a d = 15 r/Kr c.I. eHeproBUTpaTH Pi3KO 3pOCTaiOTh. Takok
BEJIMYMHA CHEPrOBUTpPAT HA 3HEBOJHEHHS 3pOCTae 3 MIBUILICHHSAM TEMIepaTypu CyIniHHS. Tomy mpu
3aCTOCYBaHHI TEIUIOBOrO HAacoca ONTHMAIbHI Temreparypu cymniHHS craHoBiste 50...55°C. [lpu
palioHaNTbHUX PEeKUMaxX POOOTH TEIUIOBOrO HACOCA JOCSATAETHCS 3HIDKEHHS MMUTOMHX EHEPrOBHUTpAT Ha
BuzaneHus soyorn y 1,315 pasu.

JocmipkeHHs TPOBOSATHCS B PaMKax LUTBOBOI IporpaMu HaykoBuX aociimkerb HAH Ykpainn
“HapiliHicTh 1 JOBrOBIYHICTH MaTepiaiiB, KOHCTPYKIii, oOmamHanus Tta crnopya’ (Pecype-2)
(mpoexT P 5.8).
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TAPCISI KAMAYO EPHAH YJIJITIAHOAT, CLIBBA PYBIO JIYiC AHTOHIO,
I. B. BACWJIBKIBCHKHM (YKPATHA, BIHHUIIA)
THHOBAIIIHHA CUCTEMA IMTPOTUIOXKEXHOI OXOPOHH
JICOBHUX PECYPCIB

Binnuyvkuii nayionanoruil mexniunuu yHigepcumem
21021, syn. Xmenvnuywvke woce, 95, Binnuys, Ykpaina; vntu@vntu.edu.ua

OCHOBHMMHM BHJIaMHU JIICOBHUX MOXEXK SK CTUXIHHUX JIMX, IO OXOIUTIOIOTH, SK MPaBHIIO,
BEJIMYE3HI TepHUTOPii, 32 00'€KTOM TOpiHHS € HHU30Bi, BEPXOBi i mig3eMHi mokexi. JlicoBi HHU30BI
MOXEXK1 XapaKTEePU3YIOThCSl TOPIHHSM JTICOBOI MIJCTHIIKH 1 HAATPYHTOBOT'O MOKPUBY 0€3 3aXOIICHHS
KpoH jaepeB. [IBuakicTs pyxy GpoHTY HH30BOI Toxkexi ckmamae Bix 0,3-1 M/xB (pu cmalOKii moxexi)
i 10 16 m/xB (npu CHIIBHIN MOXEXI), BHCOTA TOIYM' s1 — 1-2 M, MakcuMalibHa TeMIIepaTypa Ha KPOMIT
nokexi gocsrae 900°C. ITicis Takoi MOXKeXi 3aTiHEHICTh MOBEpXHi IpyHTY 3MenmryeThes 3 90 % o
60 %, a MepTBi Ta MOMIKOKEHI JIepeBa BUKUIAIOTh HAa 3eMJII0 BEIMKY KUIbKICTh YJIAMKIB CYXHX TiJIOK.
B pesynbraTi 11b0TO Hepe3 pik abo JBa Ha JaHIM MUISHII CIIOCTEPIraeThesl TEIUTMHA Ta CYXWH TPYHT,
HAKOMUYYETHCS BEIIMKA KUIBKICTh CYXHX TUIOK, IO CIPHAE BUHHUKHEHHIO JIPYroi MOXKexi, SKa MOXe
sHuIUTH noHan 60 % Bciel Giomacu Jicy. JlicoBi BepXoOBi MOXKEXKI PO3BUBAIOTHCS, SIK MPABUIIO, Ha
HU30BHX 1 XapaKTepU3yIOThCS TOPIHHSIM KpoH jaepeB. [Ipu crifikoMy XapakTepi MOXKexXi BOTHEM
OXOIUTIOIOTHCS HE TUTbKU KPOHH, ajie i cToBOypH aepeB. [lomym' st po3MOBCIOIKYETBCS 31 MIBHIKICTIO
5-8 km/ros1, OXOILUTIOKOYH BECh JIIC BiJl IPYHTOBOTO MOKPHBY 1 10 BEpXiBOK jepe. [lig3eMui moxexi
BUHUKAIOTh SIK MPOJOBKEHHS HU30BHUX Ta BEPXOBHX IMOXKEXK 1 PO3MOBCIOKYIOTHCS 1O TOPQ' THOMY
1apy, 1o 3HaXOAUThCS B 3eMJIi, Ha TIHMOMHY 10 50 cM 1 Oiblire.

OxopoHa JiciB Bijl MOXKeX, OE3YMOBHO, € OIHUM i3 MPIOPUTETHUX 3aBJaHb HE TLTBKH JIICOBOTO
rOCIIO/IapCTBA, ale i BChOT0 CYCIUIBCTBA. 3 METOIO BUPIIICHHS MPOOIEMH OXOPOHH JIICOBHX PECypCiB
BiJl MOXKEX MPOIOHYEThCS IHHOBAIlIHA CHCTEMa MOXKEKHOI CHTHATI3Allll, KA CKIAJaEThCs 13 Mepexi
JMHIHHAX onTHYHUX gaBadiB gumy (JIOJJT), mro 3B’si3aHi Mo pajiokaHady i3 MyJabTOM I[EHTPali3o-
BaHOTO CIIOCTEPEKEHHS, Ha SKOMY MPOBOIUTHCS MpPUHOM, 00poOKa 1 peecTpallisi BUMIPIOBIBHOI 1
niarHoctrynoi iH(opmarii. JIOJA/] sikuit cepiiiHO BUITyCKa€ThCsS MPU3HAYCHHUH ISl BUSBICHHS UMY
Ha nustHOI ticy goBxuHO 100 M 1 mmpuHOIO 18 M., mo 3abe3nedye KOHTPOIb 3arajibHOl TUIOMI
15002000 m°. OCHOBHMM ONOKOM CXEMH MPHCTPOK € OJOK YIPABIIHHS, 1O SIKOTO BXOATE:
MIKPOKOHTpOJIEp, By30s MoaeMa, flash-mam’ sTh, By30i1 elleMeHTiB KOHTPOITIO eeKTPOKUBIIEHHS. bitok
yIpaBItiHHS 3a0e3neuye BUKOHAHHS TaKuX (QYHKITIH:

1) ckaHye HasBHICTh CUTHAIIIB!

— aBapii Mo MEepEeBUINECHHI0 MAaKCUMAIBHO JIONMYCTHMOTO CTPYMY CIIOXKHBAHHS BY3JIB CXEMH
MPHUCTPOIO;

— aBapiifHOro IOPOTY PO3PSY aKyMYJIATOPHOI OaTape;

— CHTHAJI3aIlii 3 BX{JTHOTO MPUCTPOIO MPO 33AUMIICHICTh TIOBITPS,

— 3aIMTYy 3 IpUiiMada paioCHrHATY PO IiarHOCTHYHI JaHi;

2) bopmye curHa M ynpaBIiHHS:

— BY3JIOM €JICMEHTIB KOHTPOJIO €ICKTPOKUBIICHHS (OCKUTBKH BCi BY3JIM CXEMH, 32 BHHSITKOM
ONOKa yNpaBNiHHS, JKUBIATBCS B IMIYJIBCHOMY PEXHMI JUIS E€KOHOMIl 3apsily aKyMyJISTOPHOL
OaTapei); TpakTamu npuiiomy/miepeaadi paaiocuraanisa (e1eMeHTOM KOMYTallil aHTeHH).

[Ticns cnpairoBaHHs ceHCOpa UMY MIKPOKOHTPOJIEp Mepeliac CUTHAI PO TIOXKEXKY Ha repesa-
Bau pajiocurHany. PamionepenaBay crBopeHuii Ha 0a3i BUCOKOYACTOTHUX TPaH3MCTOPIB, OCHAICHH
IIBUAKOAIFOYMM €JIEMEHTOM TI'PO303aXUCTy PaIioTpakTy, IO 3amo0irae€ IOIIKOHKEHHIO CXEMH
MPHUCTPOIO, Tepeiac KOJOBAHUM CHTHAT Ha MYJBT HEHTPATI30BAHOTO CIIOCTEPEKEeHHs. BUkoprcTaHHsS
HATpaBJICHOI aHTEHH JIa€ MOXJIMBICT MiJl Yac MPUHOMY IiJICHIUTH PaJiOCHTHAN, a TpU Tepenadi —
3MEHIIIMTH TIOTYXKHICTh BHUXIJIHOTO KacKajay pajionepenaBada ajisi 30€peKEHHS TOCTATHHOI SIKOCTI
nepenavi. 3anpornoHOBaHa CHCTeMa TOXKEKHOT CUTHANI3aIIl 10 pajJlioKaHaIy JO3BOJISIE OpraHi3yBaTH
HaJIHY OXOPOHY BiJl MOXKEX I[IHHUX MPUPOAHUX KOMIUICKCIB, sIKi MICTSTh PiJKiCHI a00 3aHECeHi J10
UepBoHOi KHUTH YKpaiHW BWUAM POCIMHHOTO 1 TBAPUHHOI'O CBITY, a TaKOX 00 €KTH MPHPOIHO-
3aMoBiAHOr0 ()OHIY — MPUPOJIHI HAI[IOHAIBHI TAPKH, 3aIIOBIIHUKH, ITaM’ ITKH MPUPOIN Ta 1H.
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O.1. BOHJAP, O. A. MAIIIKOB, 10. B. MAMYYP,
C. B. KYKAYCKAC (YKPAIHA, KHiB)
THHOBAIIIMHA ITPUPOJIOOXOPOHHA TEXHOJIOT'IS:
KOMILIEKCHE 3ACTOCYBAHHSI AEPOKOCMIYHUX TA HASEMHHUX
MOBLIbHUX CUCTEM EKOJIOTTYHOI'O MOHITOPUHI'Y

Heporcasna exonoziuna akademis nicasiouniomuoi oceimu ma ynpaeninns, 03035,
M. Kuis-35, yn. Mumpononuma Bacuns Jlunkiecvrkozo, 35, e-mail: dei 2005@ukr.net;
mashkov_oleg_52@ukr.net

Jlnist BU3HAUCHHS IPIOPUTETHUX HANIPSMKIB CIUTBHUX JIii HA PiBHI CBITOBOT CHIUILHOTH MPUIHATI
nokymenTH (Pio+20 «MaiibyTHE, SKOr0 MH X04eM0», XapTis 3eMili), B IKUX 3HAUILIA BiI0OpaK CHHsI
3araJjbHOBU3HAHI TpaBWa TOBEIIHKK IO BIiTHOIICHHIO 10 mnpupoau. CBoiM HempoayMaHUM
BTPYYaHHSM Y XiJ IPUPOJHHUX MPOIIECIB CYCHITECTBO MPHU3BENO A0 MOPYUICHHS PUPOTHOI PiIBHOBAru
B MEKaX OKpPEMHUX PErioHIB 1 B MI00ANTBHUX MPOIIECax MacCOSHEPTONMEepPEeHOCY Ha TUIAHETI.

Tpaauuifiauid croci6 orpuMaHHs iH(OpPMAII] PO CTaH HABKOJIHMIIHBOTO MPHUPOJHOTO CEPeIo-
BHII[A 1 TEXHOTCHHUX OO0'€KTIB, SIKUH 3IMCHIOETHCS HAa3eMHUMHU CIIy)XKOaMH, He 3aBXKAU 3a0e3leuye
HEOOXi/IHy ONEepaTUBHICTh OHOBIICHHS JaHUX. 3aCTOCYBaHHs KOCMIYHHX 3HIMKIB BHCOKOI PO3JALTBHOT
3IATHOCTI Ta CydYacHUX IPOrpaMHHUX 3ac00iB 0OpOOKM, BHUKOPHUCTaHHS MOOUIBHHUX EKOJOTTYHHUX
KOMIUIEKCIB JI03BOJISIFOTh OTPUMATH 1H(MOPMAIII0 PO HABKOIMIIHE CEPEAOBHUIINE, CTBOPUTH 0asy
JaHUX NUQPOBUX TEMATHYHUX KapT 1 CTATUCTHYHHUX JaHUX Pi3HOro piBHsA. e 103BOIMTH MIABHIIUTH
PiBEHB EKOJIOrIYHOIT 0€3MEKH HaBKOIMIITHLOI'O CEPEOBHINA | TEXHOI'CHHUX 00'€KTIB.

Bepyun no yBaru moctiiiHy 3MiHy HaBKOJHIIHHOTO CEPEIOBHINA T/l BILIABOM aHTPOIIOT€HHOT'O
BILINBY, TPOMHCIIOBUX OO'€KTIB, a TaKoK mMapamerpiB armocdepu 3emii, BHHUKAE HEOOXIAHICTH
JIOCTOBIPHOIO BUKOHAHHS 3aBJaHb €KOJOIIYHOTO MPOrHO3YBaHHS Ta €KOJOTiYHOI OE3MeKH Ha OCHOBI
3aCTOCYBaHHSl €KOJIOTIYHOIO MOHITOPHHTY. TOMYy pO3IIHUPEHHS MOXKIUBOCTEH EKOJOTTYHOTO
MOHITOPHHTY MOXKHA 3[ICHUTH 3 BUKOPHCTAHHSIM PYXOMHUX EKOJOTTYHMX KOMIUIEKCIB, TUCTAHIIIITHO
MIOTOBAHMX JITaJbHUX amapariB 1 KOCMIYHUX CHUCTEM CIIOCTEPEKEHHS TpU BHKOPHUCTAHHI
JMCTaHIIIMHUX METOJIB KOHTPOJIO MapameTpiB HaBKOJHUIIHBOTO CEPEAOBHUINA, a TAKOXK 32 PaxyHOK
YIIOCKOHAJICHHS HAYKOBO-METOJUYHOTO arapary OLIHKK CTaHy 30H €KOJIOTTYHOTIO PU3HKY.

BusHavaeThcs M0 OJJHUM 3 MEPCIIEKTHBHUX METOJIIB TIPOBEJCHHS EKOJIOTTYHOI'0 MOHITOPHHTY €
JUCTAHIIMHUHI, 10 0a3y€eThCsl Ha OCHOBI KOMILICKCHOI'O BUKOPHCTAHHS KOCMIYHMX, HMOBITPSHHMX Ta
PYXOMHX HA3eMHHX KOMIUJICKCIB CITOCTEPEKEHHS CHCTEM CIIOCTEPEXKEHHS. Y SKOCTi MOBITPSHHX
KOMIUIEKCIB PO3IJISIAlOThCA OC3MUIOTHI JIiTalibHI amapaTH, JAMCTAHIIHHO IIJIOTOBaHI JIiTalbHI
amapard.

Amnani3 iHGopMaIifHUX TEXHOJIOI1H T JIaTHOCTHKH 1 OI[IHKK CTaHY JOBKULIS Ta TEXHOTCHHUX
00’ €KTIB JI03BOJISIE BU3HAYWUTH, IO 3aCTOCYBAHHS aePOKOCMIYHUX TEXHOJOIH JUCTaHIIIHOTO
30HIyBaHHS BITKPUBAIOTh HOBI MOMJIUBOCTI CTBOPEHHS CHCTEM CKOJOTIYHOTO MOHITOPHHTY
3a0pyIHEHHS HABKOIHUIIHBOTO MPHPOJHOIO CEPEOBHINA Ta TEXHOTEHHE Hebe3reuyHuX 00 €KTiB, a
TaKOX OIIHKH 1X CTaHy.

Ha ocHOBi mpoBeneHoro o0rpyHTYBaHHsI HEOOX1THOCTI pO3POOKH CUCTEMH MOOLIBHOTO €KOJIO-
TYHOTO MOHITOPUHTY 3 BUKOPHUCTAHHSM aepOKOCMIYHUX TEXHONOTiH chopMynbOBaHO iHHOBAIIHHY
TEXHOJIOTII0 KOMILJIEKCHOTO 3aCTOCYBaHHS PI3HOTUITHHX CHUCTEM EKOJIOTIYHOTO MOHITOPHHTY:
KOCMIYHI amapartH, JiTajbHi amapaTd, aepocTaTH, aBTOMOOUIbHI KOMIUIEKCH, MOPCBKi KaTepa,
3aJTi3HUYHI MTOTATH, CTAI[IOHAPHI ITYHKTH CIIOCTEPEKCHHSI.

[IporonyeTbCst TEXHONOTIST BU3HAYEHHS 30H €KOJOTTYHOro PU3WMKYy HAa OCHOBI BUKOPHCTAHHS
MOOUTFHIX KOMIUIEKCIB OIIHKH €KOJIOTIYHOTO CTaHy PETIOHY 13 3aCTOCYBAHHSIM reoiH(GopMaIliiftHuX Ta
ACPOKOCMIYHHUX TEXHOJIOTIH.

KommuiekcHe 3acTocyBaHHS KOCMIUHHX, A€POKOCMIYHHX, Ha3eMHUX MOOUIBHHUX CHCTEM
€KOJIOTTYHOI'O0 MOHITOPHHTY J03BOJIUTH IMIJBUIIMTH JOCTOBIPHICTh Ta i1H(OPMAIiiHI MOXIHNBOCTI
Jlep>xaBHOI CHCTEMHU E€KOJIOTTYHOTO MOHITOPUHTY.
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CEMIHAP 4

OCBITA TA BUXOBAHHS
JJIsA CTAJIOT'O PO3BUTKY

Ceminap 4 Seminar 4



160

O. MITRYASOVA (UKRAINE, MYKOLAIV)
FORMATION OF CONTENT OF ECOLOGISTS PREPARATION
IN THE MEASUREMENT OF NEW EDUCATIONAL REALITIES

Petro Mohyla Black Sea National University,
54003, 68 Desantnykiv, 10, Mykolaiv, Ukraine, eco-terra@ukr.net

PosristHyTo mHUTaHHS TOOYMOBH 3MICTY MIiATOTOBKU CTYJCHTIB-€KOJOIB Y BHMIpi HOBHX
OCBITHIX peamiidi. OCHOBHOIO BHUMOIOIO IIOJO0 3MICTy € HOro BIANOBIAHICTH PHUHKY Mpaii Ta
CYCHUTBHUM MOTpedaM. 3MICT OCBITH Ma€ TaKOXK BIAMOBIAATH PIBHIO PO3BUTKY HAYKH 1 TEXHIKH, MaTH
aTPaKTUBHUU XapakTep, Y CEHCI MUAAKTHMYHUX IiIXOIiB, Ta BIAMOBIAATH pecypcaM HaBYAJIbHOTO
3aknany. OKpecleHO IMEBHI MiJCYMKOBI KOMIICTEHTHOCTI IiJrOTOBKHM €KOJIOTIB Ha TJIi OCHOBHHUX
JIECKPHIITOPIB pe3yIbTaTiB HABUYAHHS.

Kurouoei cnosa: 3MICT OCBITH, KOMIIETEHTHICTh, pE3yJIbTaT HABUAHHS.

The first quarter of XXI century accumulate multidimensional and quite wide complex of
modern higher education problems which are actual, quite often inconsistent and rather difficult when
deed reaches a stage of the real solution of specific pedagogical objectives. One of such key problems
is the education content. Contents of curricula and disciplines of students’ preparation, namely the
«Ecology» directions have to organically unite a fundamental and special component and be
modernized according to modern needs of the person and society.

Formation of the education’s content includes the following sequence of actions:

Compliance to the requirements of the labor market, the level and prospects of the science and
technology development — Defining the profile of the educational program — Rationale of goals and
final results of training — Development of the curriculum — Outline of the methods, approaches to
teaching and methods of learning outcomes measurement — Assessment of the training quality and
improvement of the educational program.

Preparation of students of environmental direction differs from other natural-science directions
adiversity and universality that focuses technology of creation of the education content on knowledge
integration. Actual is the formation of an effective didactic system of interdisciplinary knowledge on
the basis of fundamental and humanization of education with an emphasis on professional
specialization training content.

Declared by the principal features of modern science picture world construction, determine the
highest level of integration of science and knowledge.

Objectives of the environmental education are closely crossed with those tasks facing the
education sector in the context of the requirements and opportunities of the 21" century, namely:

to ensure high functionality of the human in the face of rapid changes of ideas, knowledge and
technologies;

to achieve the optimal balance between local and global, that is, awareness of personality
realities of the globalised world;

to development of human capacity to deliberate and effective functioning in conditions of the
complication of relations in the global information society.

Thus, these historical requirements cause changes in the study content of the training, in which
more and more of which is the need to achieve through the disciplines of a holistic vision of the
individual environment.

These are the few employers' requests, which should be taken into account when developing
the contents of the training of environmentalists: assessment of environmental impact in projects for
the construction of facilities, use of subsoil or other industrial facilities; knowledge of environmental
legislation, as wdl as procedures for passing environmental impact assessment according to the
provisions of the Law of Ukraine "On Environmental Impact Assessment"; knowledge of the specific
nature of the work of environmental support in obtaining documents of a permissive nature in the
sphere of economic activity.

Consequently, the problem of the content education formation, above all, must be decided
through optimal consideration of the science and technology level and devel opment prospects with the
labor market requirements and potential employers.
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0. A. YIIAKOBA (YKPAIHA, PIBHE)
CTAJIMH PO3BUTOK JIIOJCHKOI'O KAIIITAJY B YKPAIHI

Texniynuii konedac Hayionanvrnozo ynieepcumemy
B00H020 20CNO0APCMBA MA NPUPOOOKOPUCTNYBAHHSL
33000, syr. Opaosa, 35, Pisue, Yrpaina; tehnich-college@nuwm.edu.ua

Cramuii pO3BUTOK JIOJCHKOTO KariTaldy 3arajlioM BpaxOBYE EKOHOMIYHY, COIialibHY Ta
CKOJIOTTYHY CKJIaIOBY. JKUTTS KOXKHOT JIOAMHM MMPOXOIUTH MIOMDK 1HIIKX Jtoaeh. B3aemomis 3 HUMH €
COI[1aJIbHUM aCIIEKTOM JIFOJICHKOI0 )KHTTS, a COI[iaJIbHA B3a€MOIIS Y ITPOIeCci BAPOOHUYMX BiJHOCHH Ta
3a0e3nedyeHHs] cebe MaTepialbHUMH 3aco0aMU Uil iCHYBaHHSI € EKOHOMIYHHM AacCIEeKTOM KHTTS
moauau. | coljianbHHUM, W E€KOHOMIUYHHH acCHeKTH HEPO3PUBHO IOB S3aHI 3 €KOJIOTIE€H0, OCKLIBKH
CKOJIOTTYHHI CTaH Jiep)KaBH BILIMBAE HA 3JI0POB’ s JIFOJUHH.

JlronuHa yCBIIOMITIOE, XTO BOHA Y CYCHUIBCTBI, UISL YOTO TPAIIOE i IO 3 I[LOI'0 X0U€ OTPUMATH.
Take ycBimomiieHHS (opMye amOillii, MparHeHHs Ta MEPEKOHAHHS KOXKHOI KOHKPETHOI 0CO0H, sIKi, B
CBOIO Yepry, 3yMOBJIIOIOThH OakaHHS 0aYMTH CBOIO JTISUTBHICTH IOTPIOHOKO Ta OIJIaYyBaHOIO.

VY ¢dopmyBaHHI JOACKKOTO Kamitany Oepe yJacTh He JIMIe KOHKPETHA JII0ANHA, a i IHCTHTYIIII,
mo 3abe3nedyroTh 11 HOpMallbHE coliajbHEe CTaHOBHINE, (i3uyHy Oe3neky, HaIeKHUN
IHTENEeKTyallbHUH PiBeHb PO3BUTKY. He OCTaHHIO POk Tpae 1 JMOAChKA CBIIOMICTh: IOYYTTS BIaCHOT
riIHOCTI, aMOILIHHICTh, OaXkKaHHS JOCATTH YCIIXY B CBOIM CIIpaBi.

He Bci BUTpaTH MOXHa BIiIIIKOAYBaTH Yy TPOIIOBOMY BHpasi. I'pymu BHTpAaT, OB S3aHHUX 3
OJIcpKaHHSIM OCBITH, HaJI&KaTh 10 MOPAJIbHUX 30MTKIB 1 IX Jy)KE€ Ba)KKO OLIIHHUTH, OCKLIBKH IS
KO)KHOI JIFOIMHM BOHHU pi3Hi. [loTpiOHO 3a3HAYMTH, IO TMPOLEC CTBOPEHHS IHAMBIIYalbHOTO
JIIOJICBKOr0 KaIliTajly € HellaAHUM 3arapOHHMKOM 1 BHHMIIyBaueM BIUIBHOI'O 4acy JIOAMHH, OCKUIBKH
3aTpar JIMIIE TPoIIei st foro GopMyBaHHS HEIOCTATHBO.

Jlroncekuil KarmiTan Mae 37aTHICTh HAKOIMYYBATHCS 1, SIK pe3yNbTar, 30UIBIIYBAaTH 3apOOITKH
JMoAMHU. B yMOBax cTanoro po3BUTKY BaXKIIMBHM € TIPABHIIbHE PO3MOPSHKCHHS HAOYTUM JIFOJICEKUM
KaIlTajaoM, IO MOJsrae B: 00OB’sA3KOBiM ajeKBaTHIM OIUIATI 3a BUKOPHUCTAHHS KaIliTally JIIOJIUHUY,;
0e3rnepepBHOMY PO3BHUTKY; MOIAIBIIOMY IHBECTYBaHHI;. €KOJIOTTYHO JOIITBHOMY BUKOPHCTAHHI.

Cnix 3a3HAuYNTH, 3aM03WYCHUN Ha 3aXOii TEPMIH «IIOJCHKUI KaIiTaja» HE 30BCIM BiIIOBigae
TEPMIHOJIOT1l YKpAiHChKOI €KOHOMIKH, OCKIJIBKH OCBITSHHM, MEHEIKMEHT OpTraHi3ailiid, MONITHKYM
KOMITJIEKCHO III€ HE YCB1IOMIIIOIOTH, 1110 JFOIMHA, il po3yM, 310HOCTI, HABHYKH, 11 patst MOXYThb OyTH
KartitanoM, (GopMyBaHHSI SIKOTO HEOOXiJHE Ui HOPMAJIBHOTO PO3BHTKY €KOHOMIKH, 30KpeMa s
JIOCSITHEHHSI €KOHOMIYHOTO 3pOCTaHHS B YMOBaxX CTallorO PO3BHUTKY. Y COIiaJbHO-EKOHOMIYHOMY
PO3BUTKY YKPaiHCHKOrO HAI[IOHAJIBHOIO T'OCHOAApCTBAa BIOCKOHAJICHHS IIPOILIECIB BUPOOHHUIITBA
BiIOYBA€ThCS MMapalieIbHO 3 PyHHAIEI0 Ta Jerpajaiiclo MaTepialbHO-TEXHIYHOI 0a3u y IIKOJax,
npo¢eCiitHO-TEXHIYHUX 3aKJIagax Ta 3aKjiaJaX BUIIOI OCBITH, a SKICTh pOO0OYO0I CHIIM HEBITMHHO MaJIa€
HAa TJIi HeaJIeKBaTHOTO CyYaCHUM CBITOBHM pEallisiM HayKOBO-TEXHIYHOT'O IPOTPECY POIBUTKY HAYKH.

OcHoBHI (akTOpH, IO CBiIYATh NMPO HHU3BKY SKICTh pOOOYOI CHIIM B HAII JepkKaBi Taki:
JIMIIIIOM TIPO OCBITY OyJb-SIKOTO OCBITHBO-KBaJi(iKaI[IHHOTO PiBHS HE TapaHTYy€ SIKOCTI Ta HASBHOCTI
MepeiueHruX YMiHb; 3HAHHS 1HO3EMHOI MOBH HE € HOPMOIO JIJIsl BUITYCKHMKIB 3aKJIaJiB OCBITH; 3HAYHI
Mpo0JieMH ICHYIOTh y O0e3pOOITHMX TI'pOMAaJsiH Mpale3JaTHOr0 BIKY 3 ONaHYBaHHSIM Cy4YaCHHX
iH(hOpMaIITHIX TEXHOJIOTIH, HEOOXITHMX IS MATBEPKCHHS CBOET KBasli(ikallii B Cy4acHUX yMOBaXx
peanizaiii BUpOOHWYHX 1 MapKETUHTOBUX 3aBJaHb y mporeci podoru. OctanHiil Gakrop HalOiIbIIe
rajibMy€ CTaJIMI PO3BUTOK JIFOJICHKOIO KamiTaly, OCKUTEKY MEPENIKoKae Horo KepoBaHOCT.

Jnst BupimenHs: npobieMu (GoOpMyBaHHS KalliTaly JIOAWHH B YKpaiHi B yMOBax CTaJoro
PO3BUTKY HEOOXITHUMH YMOBaMH € JOCKOHAJICTh, IIOBHOTA i 00OB’sA3KOBICTh 3aKOHOAABYOI 0asu y
cdepi HayKH Ta OCBITH, sKa O BiIIOBiJalia 3arajibHOCBITOBMM TEHJCHI[ISIM Taly3i Ta LIISIM PO3BUTKY
OCBITHIX CHCTEM, 10 BU3HAYEHI MDKHAPOJAHUMH OpraHi3allisMy Ta Ha 3ycTpiuax Jepxas. Ha xanb, B
VYkpaiHi crocTepiraerbes mocrynose 3MmeHineHHss BBII, 1m0 o3Hayae HEMOXKIIHMBICT MOBHOI MIPOIO
peaizyBaTH OCHOBHI NMPHUHIMIK JEP>KABHOI COIIaIbHO-CKOHOMIYHOT MONITHKH, 30KpeMa OCBITHBOI,
sKa crpusie GOpMyBaHHIO JIFOJCHKOIO KamiTaty.

3po3ymisio, IO JIOJCHKHI KamiTajd CHpUsE IMIBUINCHHIO NPOIYKTUBHOCTI TMpalli, sfKa €
TOJIOBHOIO YMOBOIO CTaJIOTO PO3BUTKY BUPOOHHUIITBA Ta Mporpecy. TakuM YHHOM, JTFOACKKUAN KariTan €
(haKTOPOM EKOHOMIYHOTO 3POCTAHHSI, & OCTAHHE € Pe3yIbTaTOM Mpollecy Horo GpopMyBaHHS.
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J. B. BEJOI'PYJIOBA (YKPAIHA, KPUBH PII)
T'OCIIOJIAPSIMH CTAIOTh 3MAJIKY

Komynanvnuii 3axnao «/Jowkinenuil hasuanvhuil 3axnao (cia-caook)
No255» Kpusopizvroi micekoi paou
50102, syn.. Kamkosa 53, m. Kpusuii Pie, /[ninponemposcvka 0611., Yrpaina,
bel ogrudova68@gmail.com

Every child should know that energy conservation is a way to preserve nature on Earth. We
teach toddlers to help the elderly monitor the work of electrical appliances. To do this, the rules have
been developed: do not include many electrical appliances at the same time; to pull out household
appliances from outlets. Do not keep the refrigerator door open for a long time. Do not put him hot
products. For work in this area, adults are involved in the institution.

Bike gekinbka POKIB Halll KOJCKTHB 3aiiMaeThCsi BIPOBADKCHHSM Y BHUXOBHY pPOOOTY 3
JOIIKUTLHATAMH CTapIINX BiKOBUX Tpyn (4-6 pokiB) Ta iXx OaThbKaMH €JIEMEHTIB EHepro30epexy-
BaJIbHUX TeXHOJIOriid. BuxoBaTtu n0aiyiuBe CTaBjCHHS BHUXOBAaHI[IB 3aKjaay J0 EHEPropecypciB Ta
HABYUTH X OYTH OIIQJTMBIMH — € METOI0 BUXOBATEINiB cafjouky. KoxHa TUTHHA TOBUHHA 3HATH, 110
CHEePro30epeKEeHHS — 1€ NIUIAX 10 30epeKeHHsI MPUPOAX Ha 3eMITL.

Konektup 3akmany mocraBuB co0i 3a Mery (QOpMyBaHHS y JiTeH CBITOTISIY IOAWIHBOTO
rocroaapst cBoei kpainu. HapomHa Mynpicte roBopuTh: «bepexmBicTh — Kpalie NpuOyTKy». Mu
CTaBHMO Tiepell JiThbMH THTaHHA: A 3HaeTe 3BiIKH OepeThcs ENEeKTPOCHEprist 1 sKi € BHIH
SIIeKTPOEHEPrii? A CKUIBKH Tpeba OHIN JIFOIUHI eHeprii? A CKUIBKH KUBE JIIOACH Ha IIaHeTi? A uu
BHCTAaYUTh €HEPrii Ha BCIX, SAKIIO ii He ekoHOMUTH? [lomipkyiiTe, 3BIIKH OepeThcs TEIUIO B HAIIUX
ocensix? 3MalKy BOHU B)KE 3HAIOTh, IO EIEKTPOSHEPTiS Ma€ BEIHMKE 3HAYEHHS B TOBCSIKICHHOMY
XKHUTTI — BOHA TPi€, CBITUTH, 3aCTABIISIE TIPAIIOBATH elekTponpuiani. 11 nucronaga — MixkHapoaHUR
JeHb eHepro3oepexenHs. OCHOBHA MeTa CBsTa — INPHUBEPHYTH YBary BJIaJd Ta TPOMAJCHKOCTI 10
palioHaTbHOTO BUKOPUCTAHHS PECYpPCiB Ta PO3BUTKY TIOHOBJIIOBAHUX JKEPEI EHEpTii.

[lixaBo 3HATH ICTOPII0 BHHAXOIB JIAMIIOYKH, JIIOCTPH, e€JIeKTpodaTaper, KOHAMIIIOHEPIB,
CNEKTPUYHUX KUJIMMIB JJIs IIJUIOTH, KOBAP 3 MimirpiBoM. ... llikaBo mo3HAMOMHTH BHUXOBAHIIB 3
mpoOIeMOI0 EKOHOMIT pecypceiB B IHIIKX JiepkaBax, 30kpemMa y HiMmeudnHi e cripaBa JiepkaBHa.

Eneprozbepexenns B modyTi — TypboTa npo cede, CBOIO CiM'I0, HAaBKOJHIIHIN CBIT.

BuxoBHI Ta HaBYaNBHI 3aHSTTS MPOBOIATHECS y (OPMI CIOKETHO-PONILOBHX irop, Oeciou , sSiK B
OPUMILIEHH] TPYNH, Tak 1 B My3WuHIH 3aii, eKCrepuMeHTH (HalmpuKiIaj, eMeKTpUYHa Kyis) Ta
eKCKypciii 1o opranizaiii JJHimpoeHepro3our.

Hamii BMXOBaHIII 3aCTOCOBYIOTh CBOI 3HAHHS MO 30€pEeKEHHIO eleKTpoeHeprii B moOyTi: B
JIUTSTYOMY CaJI0uKy i BroMa. Hampukmaz, y rpymni KOXKHOTO JTHS MPU3HAYA€ThCA BiIMOBINANBHUNA 32
BHUKOHAHHS OJIHOT'O 3 BCTAHOBJICHUX MPaBWJI — BUXOJSYM OCTAHHIM 3 KIMHATH, BUMHKall cBiTiio. Mu
BYMMO MAJIOKIB JIONIOMaraTH CTapIliM KOHTPOJIOBATH POOOTY ENEeKTPONpPUIIaJiB: HE BKIOYATH
0araTo eneKTpONPHIIAIiB OHOYACHO, BUTATYBATH 3 PO3ETOK IMOOYTOBI MPUJIaIH, HE BKIIIOYATH CBITIIO
B COHSIYHY IOTOJly, HE TPUMATH JIOBTO BIITYMHEHHMH JBEPIATA XOIOIMILHUKA, HE CTABHTH y HHOTO
rapsui IpOIyKTH, B KOXKHINM Oceli 000B s13KOBO BCTAHOBUTH JITYMIIbHUKHN €JICKTPOCHEPT il .

JliTv TIOBMHHI 3HATH, IO 1€ JONOMOXKE 3a0MIAANTA HE TUIBKM KOINTH B KOXKHIH pOauHi, a U
KOIITH , SAKi HajJae JeprkaBa il YTPUMaHHS iX JOIIKLIBHOTO HaBdYajbHOro 3akmany. CydacHi IiTH
KOPUCTYIOTBCS BCIMa MOXKJIMBHMH TaJDKETAMH 1 3HAIOTh, 110 KOMII FOTEP Kpallle BMUKATH TOA1, KOJIH
30upaemcs Ha HbLOMY IpalfoBaTH. MaJlOKH MiKa3yi0Th CBOIM OaThbkKaM, poaMyaM, cCycigaM, IIo0
HEMO)KHA 3QJIMIIATH 3aps/KATUCS Ha BCIO HiY MOOLUTBbHI Telle)OHU Ta HOYTOYKH.

Jlo pobotu 3 AaHOro HaAmpsSIMKY B 3aKiadl 3alydarTbes 1 jgopocii. Illo0 3aomaautu
SNEKTPOCHEPTio, MOTPIOHO 30UTBIINTH HAXOPKEHHS TPUPOIAHOTO CBITIA, IIBOMY CIIPHATUMYTH CBITJIi
KOJIbOPH CTIH 1 CTEINi, I]e BPaXOBYETHCS MPH PEMOHTHUX poboTax. B KOXKHIH KIMHATI TpyNH 3aKiamy
BCTaHOBJIIOIOTHCSI €KOHOMHI eleKTpuuHi Jamnu. [IOMIYHUKM BUXOBATENiB OJWH pa3 Ha TIKICHBb
MPOTHUPAIOTH iX BiJ| ATy, TOMY IIIO TaK BOHU CBITSATH SICKpABIIIIE.

Taxke craBieHHs1 0aTbKiB Ta KOJEKTHBY 3aKJIaay J0 MPoOIeMu eHepro30epeKeHHsI BUXOBYE Y
JITel BiAMOBINATBHICTS Ta MOYYTTS BJIACHOI IPUUETHOCTI 10 3arajbHOI CIIpaBH.
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T. B. BOMKO, JI. M. BYTA€EBA, 10. O. BE3HOCHK (YKPAITHA, KHIB)
JTOCBIJI BTPOBADKEHHSI CIIEIIAJIIBAIIT I3 KOMIT FOTEPHO-
THTETPOBAHUX TEXHOJIOT'TI CTAJINX XIMIYHUX BUPOGHUIITB

Hayionanonuu mexuiunuu ynisepcumem Ykpainu
«Kuiscokutl nonimexniunuu incmumym imeni leops Cikopcbko2o»
03056, npoc.Ilepemoecu,37,Kuis, Yrpaina; tvbojko@gmail.com

The paradigm of sustainable development (SD) is usually presented both in SD disciplines and
as a component of traditional disciplines, such as System analysis, Methods of optimization of objects
and control systems, etc. With the launching a new specialization "computer-integrated technologies
of sustainable chemical production complexes' at the department of cybernetics of chemical-
technological processes, a number of new disciplines were developed and introduced, which are
intended for a wider coverage of the SD problems. This publication presents the experience of
introducing a new specialization in the teaching process.

[Mapagurma cranoro po3Butky (CP) 3a3Bu4aii BIPOBADKYETHCS SK B TUCHHUILTIHAX IPUCBSIYCHUX
CP, Tak 1 B SKOCTI CKJIQJOBUX TPaJULIHHUX TUCHUIUIIH, Takux sk CucTteMHui aHami3, Meromu
OINTUMI3allii 00’ €KTIB Ta CHCTEM KepyBaHHS Ta iH. I3 BBemeHHAM HOBOI cremiaiizaiii «Komim'toTepHo-
IHTErpOBaHi TEXHOJIOTII CTANX XIMIYHUX BUPOOHMYUX KOMIUIEKCIB» Ha Kadeapi KiOepHETHKH XIMIKO-
TEXHOJIOTTYHUX MPOIECiB OyJI0 po3p0o0JeHO Ta BIPOBAHKEHO PsI HOBUX AMCLMILIIH, IO MalOTh
mupiie ocBiTmoBatd npobnemu CP. B miit myOmikamii HTuMeTbest caMe Tpo JTOCBi BIPOBAKCHHS
HOBOI crelriasizailii B HaBYaJbHHUI Mpoliec.

Crepin 3a Bce Tpeba MPUIHATH OJHE i3 BU3HAUEHb CTAJIOro BUPOOHHUIITBA. Ha Hamn mormsg — e
BUPOOHHUIITBO, IIO CTBOPIOE MPOJYKTH 4Yepe3 eKOHOMIYHO OOTPYHTOBaHi MPOIECH, SKi MIHIMI3YIOTh
HEraTHBHI BIUIMBH HA HaBKOIIMIIHE CEPEIOBHINE MPU 30CpPeXKEHHI SHEpril Ta MPUPOTHHUX PECYPCIB.
Kpim Toro, crane BHpPOOHHIITBO CIpHSE MOMNIMIICHHIO IMOJOKECHHS TMpaIliBHUKA, CYCIUIbCTBA, 1
MiIBHINYE Oe3MeKy MPOAYKITii.

BaraTo yHIBEpCHTETIB CBITY Ma€ CIEIIaJIbHOCTI i3 CTaJlOr0 PO3BUTKY, SIK Ha PiBHI OakayaBpa,
Tak 1 Ha piBHI MaricTpa. Hama kadenpa B pamkax HOpBe3bKOro-ykpaincekoro mpoekty EURASIA
npuiiMana ydacTh y BIPOBAUKEHHI crerianbHocTi «CTani BHpoOHHITBA» B yHiBepcuTeTi M.MoBik
(Hopgerist). Ille mo BBemeHHs HOBOI crerianizamii Ha kadeapi KiOEepHETHKH XiMiKO-TEXHOJIOTITYHHX
MPOIIECIB NPUIUIAIAch 3HayHa yBara npootiiemMam CP, sk B HaBYaJbHOMY MpOIIECi, TaK 1 B HAYKOBIi
JISUTBHOCTI B paMKaxX BUKOHYBaHMX JIOCTIAHUIIBKMX IIPOCKTIB.

I3 BBeneHHSIM HOBOI cremiajizallii JABa POKM TOMY B HaBYAJbHMX IUCIMILIIHAX 3’ ABUJIACH
MOXIIUBICTh OLIbIlIE MPUJUISTH yBary TaKUM BaKJIMBHUM AacleKTaM CTalIWX BUPOOHHIITB, SIK 3eJeHa
XiMist, pecypcoedeKTHBHE YHMCTE BHUPOOHHUIITBO, OIIHKA >KMTTEBOrO LMKIY MPOIYKIIHHMX CHCTEM,
OCHOBH iHXKEHepil Ta TEXHOJIOTIT CTanoro po3BUTKY. [IpH 1iboMy pO3IUPEHO MOMKIIUBOCTI ITiIBUIIICHHS
HE TUIBKM TEOPETHYHHMX 3HAHb 3 YCIX acCIeKTiB CTaJoro PO3BHTKY, alie W peami3allii Ha MPaKTHIl
MiJXO0/iB, METOJIB Ta MPOrpaMHUX 3ac00iB, IO CIPHUSIIOTH IIJABHMINCHHIO PIBHS CTaJOCTI XIMIYHHX
BUpOOHWITB. Hampukian, mnpu BHUKOHaHHI KypcOBHX poOIT, OakalaBpChKUX IPOCKTIB Ta
MaricTepchbKHX JMCEpTalliil CTyIeHTaMH Halloi Kadeapu 3a3BHYail pO3rIISIAlOTHCS MUTAHHS CTaIO0CTI
BUPOOHWITB. Takh 4YMHOM, Ha MPOTA3I HAaBUAHHS Ha pIBHIX OaKadaBpChKOI Ta MaricTepchKoi
MIArOTOBKH, CTYACHTH OJCPIKYIOTh TaKi KOMIIETEHIIIi, SK:

- 31aTHICTh aHai3yBaTH BUPOOHUYI, 30KpeMa XiMiKO-TEXHOJIOTiYHI, MPOIECH 3 TOYKH 30pYy
peanizamii y HUX apaJiuI'My CTAJIOT0 PO3BUTKY CYCIIIbCTBA.

- 31aTHICTh BIPOBAHKYBATH TapaurMy CTAJIOr0 PO3BUTKY CYCIHIIbCTBA Y MPOSKTHUX PobOTax
Ta OIIHIOBATH MPOEKTHI PIllIeHHS 3 TOYKH 30pYy BKa3aHOI MmapaurMu.

HalyTTs Takux 3HaHb, 3ATHOCTEH Ta JOCBiIy MPUHIIMIIB CTANAX BUPOOHHIITB Ma€ CHPUSITH
MaiOyTHIM crierianicraM BIIPOBaXKYBaTH MapaurMy CTaJIOr0 PO3BUTKY B OB iHKEHEPHIH Ta
HAayKOBIH JisTbHOCTI.
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. O. IINT'YPA (YKPAIHA, YEPHIT'IB)
EKOJIOTTYHA OCBITA MAMBYTHBOT'O ®AXIBIIA 3 ®I3UUYHOTI'O
BUXOBAHHS 1JIsA CTAJIOTO PO3BUTKY CYCHIVIBCTBA

Hayionanvnuu ynieepcumem «Uepniciecokuu xoneciym» imeni 1.1 .1llesuenxa
14000, eya. I'emomana I[lonybomxa, 53, Yepnicis, Ykpaina; zygura.g@ukr.net

In connection with the deep systemic crisis of world civilization and with the involvement of
Ukraine into the course of sustainable development, it is raised the question about the need of future
teachers’ environmental education, regardiess of their professional subject orientation, in particular, of
future specialists in physical education, for sustainable development of society. This approach will
allow simultaneously to ecologize the formal and informal parts of education in the future and to
embrace different age categories of people by this process.

CyudacHe JIIOJICTBO ICHYE B IIEpPiOJ LIJIOTO CIEKTPY IJI00AJBHUX 3arpo3, cepel SKUX OIHE 3
MPOBITHUX MICIIb HAJICKHUTh €KOJIOTTYHUM. ['J100a1bHI €KOJOriYHI TPOOJIEMH € HACIIKOM TPHUBAJIOTO
nepiony (opMyBaHHS aHTPOIMOLICHTPUYHOIO THIY €KOJOriyHol cBigomocTi. Sk Bigomo, il
OCOOJIMBOCTSIMH € Te, 1[0 HAWBUIIOK I[IHHICTIO BBAYKAETHCS JIOJIUHA, a MPHUPOJA POITILIIAETBCS K
00’ €XT Ui 3aJIOBOJIGHHS DPIi3HOTO pOIy TOTpeDd, SK BIACHICTh JIIOJWHHU. TOOTO XapaKTEepHUM €
MaHIaKaJIbHO-CIIOXKHMBAIIbKE CTAaBJICHHS JI0 MPHPOJM Ta BIICYTHICTH PO3YMIHHS 3aKOHOMIpPHOCTEH
3B’ I3KIB MK IIPHPOIOIO 1 CYCITLITBCTBOM.

Jnst Buxony 3 rino0anbHOI aHTPOMOT€HHOI KPU3H CBITOBOIO CITUTBHOTOK OyloO B3STO Kypc Ha
«ctanuii po3BUTOK» (1987 p.), CYTHICTB SKOr0 MOJNATAE Y TAKOMY MiJXO1 10 BUKOPHCTAHHS PECYpPCIB
TUTaHeTd, 100 3aJ0BOJBHSIOYM CBOI TOTpeOW, HE CTaBUTH Il 3arpo3y ICHYBaHHS MalOyTHiX
MOKOJIiHb. 3roJJOM KOHIICMIIiSl CTAaJoro PO3BHTKY 3a3Haja IMUPOKOTO OOTrOBOpEHHS, KpaiHam Oyio
PEKOMEHI0OBAHO PO3POOMTH HAIlOHAIBHY CTPATEril0 CTAJOr0 PO3BUTKY, a OCBITY OYJIO BH3HAHO
bynmamentom cranoro po3Butky (Pio-me-XKaneiipo, 1992 p.). [latouu JOAMHI 3HAHHS MPO 3aKOHU
icHyBaHHsI Oiochep, TOKa3y4YH peabHe MICIe JIFOJMHU Ha MJIaHETI cepell BEIMKOI KUTbKOCTI 1HIIUX
KUBHX 1CTOT Ta HACIIJKA aHTPOIOTCHHOTO BIUIMBY, MOJXKHA CIIPUATH (POPMYBAHHIO EKOI[EHTPHYHOTO
TUIY cBioMOcCTi moauHd. CTUb JKUTTA TaKoi JIIOAMHH TOKa3ye CHPUIHSITTS MPUPOIU SK CBOTO
napTHepa i HampaBJICHHH Ha pallioHANbHE BUKOPUCTAHHS IPUPOTHHUX PECYPCIB Ta iX 30eperKeHHS.

Mopsin 3 iHmmMu kpaiHamu, YkpaiHoto odimiiHO MiATPUMAaHO HU3KY MDKHAPOJHHX PillleHb
IIO/I0 CTAJIOTO PO3BHTKY Ta OCBITH B iHTepecax craioro po3BUTKy, a y 2012 p. Oymno mpuiiHATO
HarmionaneHy cTpaTeriro po3BUTKY OcBiTH B YKpaiHi Ha niepiof g0 2021 poky, e oMHUM 3 HANPsSMKiB
€ EKOJIOT13aIlisl OCBITH.

AKTyalbHUM Yy JaHOMY HaIPSIMKY BB2)Ka€MO EKOJOTIYHY OCBITY Uil CTajoro pO3BHUTKY
MaiOyTHIX MeNaroriyHuX KaJpiB HE3aJeKHO BiJ iX mpodeciiHol mpeaMeTHOI CIpsSMOBAHOCTI. AKe
3apa3 y 3akiajax CepenHbol OCBITH (hOPMYBAaHHSIM €KOJIOIIYHOI CBIZOMOCTI MOJIOJOrO TOKOJIIHHS
3aMalOThCs, SAK MPABWIIO, TUIBKU BYMTENI-OI0JOrH, Yy KOJIEI)KaXx Ta 3aKiajaX BHILNOI OCBITH
JUCIMILTIHE €KOJIOTIYHOTO CIIPSIMYBaHHS 4acTo B3araji BiAcyTHI. ToOTO cucTeMa eKOJIOTIYHOI OCBITH
B YkpaiHi € ¢parmMeHTapHO0 1 TOMy He Jae OaxxaHOoro pe3yibrary. BBaxkaemo, mo mis pyxy
CYCHUIBCTBA B HAIPIMKY CTajOro pPO3BUTKY, BUXOBAHHS OCPEKHOrO CTABICHHS 1O MPUPOAHOTO
cepenoBuila, (GOpMyBaHHS CKOJOTIYHHMX IIEPEKOHAHb Ta EKOJOTIYHOI CBIZOMOCTI Yy MOJOJOIO
MTOKOJIIHHS, JMOIIIBHUM € HaOyTTSA €KOJOriuHOI KOMIETEHTHOCTI KOXKHUM IIEaroroM 3 MOAaJIbIINM
MPOBENICHHSM BiANIOBITHOT €KOJIOTr14HOT poOOTH Y CBOIl mpodeciiiHiil AiSUTbHOCTI.

Oco0JyiMBY yBary Ciiiji 3BepHYTH Ha MailOyTHBOTO (haxiBIlsd 3 (Pi3MUHOr0 BUXOBAHHS, IKUH MOXKE
MpaloBaTH IHCTPYKTOPOM 3 (PI3UYHOr0 BHXOBAaHHS y JONIKUIBHOMY 3aKiaii, ydutenaem (Hi3udHOl
KyJIBTYPH Y 3aKJaJli CepeHbOol OCBITH, TPEHEPOM Y CIIOPTHBHIH mIKoMi 4K (iTHec-Kimybi Tomo. TooTo
¢axiBii 3 GI3MYHOr0 BUXOBAHHS OXOILUTIOIOTH SIK CEKTOp (hopManbHOi, Tak i cekTop HedopManmbHOT
OCBITH ¥, HaBiTh, KaTeropii jroael pizHOro Biky. /1o TOro *, Taki 3aHATTS YacTO BiIOYyBalOThCSA Ha
CBKOMY TMOBITpi, IO 3aBXAW MOXXHa BUKOPHCTATH Ui €KOJOTIYHOI OCBITH, ajke (opMyBaHHS
CKOJIOTTYHHMX TOTJISIIB Ta EKOJOTIYHOT KyJIbTYpH HEMOXIIHBI 0e3 30J¥KeHHS 3 mpupoaoto. s
peanizamii crparerii CTajJoro po3BUTKY BBaXKAEMO HEOOXIJHMM HAJIOKHY CEKOJOTIYHY MIANOTOBKY
CTy/IeHTIB — MaiOyTHiX (axiBIiB 3 (i3MYHOro BHXOBaHHs, SKa CIPSIMOBaHA Ha TapMOHI3AIO
B3a€EMOJII CYCNUILCTBA 1 TNPHUPOAU, IOJOJAHHS CKOJOTIYHHMX HpoOJIeM Ta CTaluil pPO3BUTOK
CYCILUIBCTBA B I[iJIOMY.
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B. M. BOT'OJIIOBOB, H. M. PIJIEM (YKPATHA, KAIB)
YOMY HE BIIBYBAEThCS EKOJIOTT3AIIISAA OCBITH B YKPAIHI?

Hayionanvnui ynisepcumem 6iopecypcie i npupoookopucmysanus Ykpainu
M. Kuis, eyn. I'epois Oboponu, 13, volbog@ukr.net

The paper analyzes the reasons for the lack of progress in ecologization of the education system
of Ukraine. The main reasons for the authors are the lack of awareness and unmotivated teachers about
the prospects of education for sustainable development. The lack of awareness of teachers and heads
of educational institutions has place due to the practical lack of environmental components in the
curricula of the vast majority of specialties as pedagogical and classical institutions of higher
education. There are no compulsory general competencies in the educational programs.

HesBaxkaroun Ha Te, IO €KOJOTiYHA OcBita B YKpaiHi ¢opmyBasack e 3 KiHis 20 cromiTts,
MOKHA CTBEp/DKYBATH, IO MHUTAHHS €Kojorizaiii ocBiTM B YKpaiHi Io4alio BHPIIIyBAaTHUCh Ha
nepxkaBHoMy piBHI Juine 3 rpyans 2001 poky micnst 3aTBeppkenHs Koneriero MOHY Konnenmii
€KOJIOT1YHOI OCBITH, fiKa Tependavana 3MiHM JIEPXKaBHOI MOJITUKH y KOHTEKCTI "pPO3MOBCIOKEHHS
CHCTEMH EKOJIOT1YHOI OCBITH 1 BUXOBaHHS Ha BCi BEPCTBU HACENCHHS ...; KOMIUIEKCHOICTh €KOJIOTTUHOT
OCBITH 1 BUXOBaHHSI; HEMEPEPBHICTh MPOIIECY EKOJIOTYHOr0 HAaBYaHHS B CHCTEMI OCBITH, B TOMY YHCII
MmiZBHUIIeHHS KBamidikailii ta nmepemigroropku’. Ilicas npuiinarts Konnenmii B 0aratbox IIKomax i
3akmaaax Buinoi ocsitu (3BO) BiAHOBHMIOCH BUKIaAaHHs auciuinIing "Exomorisa”.

Pimennsim Komerii MOHY y 2015 poui "IIpo ekomnorizariro BUIIOi OcBiTH YKpaiHu 3 METOIO
MiAroTOBKH (haxiBIiB JJISL CTAIOTO PO3BHTKY' HaykoBo-meronuuHii paxi MOHY i HA3SBO 6ymno
pekomendosano "NHin 4ac po3poOJieHHS METOJONOril Ta METOAWYHMX PEKOMEHMAAIN 13 MiArOTOBKH
CTaHJAPTIB BUILOI OCBITU GKIIOUAMU eKOJN02IUHY KOMNemeHmHicmy paxieys 00 nepeniky 3a2aibHux
Komnemenmuocmeti', pexropam 3BO "BKIIOYATH EKONOTIYHY CKJIQJOBY A0 3MICTy HaBYAIBHHX
JMCIUIUTIH YCIX Tajy3edl 3HaHb..", a KepiBHUKaM JeMapTaMeHTiB OCBITH 1 HAayKH oOinepxaaMi-
HiCTpariif "BXKMBAaTH 3aX0AX 3 €KOJIorizamii ocBiTH mitei..."). He3Bakaroun Ha 1ie pillleHHS B CHCTEMi
BUIIOI OCBITH, 3 TOYKH 30py HAOyTTs MalOyTHIMU (axiBISIMM MPHPOAO30EPIrarounx KOMITCTEHT-
HOCTel, B YKpaiHi MpakTHYHO HIYOr0 He 3MiHMIOChk. [Ipu 1ipoMy, HaykoBo-MeroandHa paga MOH B
"MeToIMYHIX PEKOMEHAIIsX..." HEoJHOPa30Bo 3000B'13ye poboUi rpynu mMpu po3podIli cTaHAapTiB
BHIIIOI OCBITH BKIIIOYATH OKPIM CIEIialbHUX KOMIIeTeHTHocTer 6-10 3arajabHHMX, 30KpeMa, Taky
COIiaJIbHO-OCOOHMCTICHY KOMIIETEHTHICTb, SIK " €KOJIOTiYHA TPAMOTHICTB" .

Binbiie Toro, curyailiro 3 €KOJOTI3alli€ld BUINOI OCBiTM He 3MiHMB 1 Haka3 MOHY Bin
21.12.2017 poky Nel648, sikmii 3000B'sI3ye€ BKIOYATH A0 3arajbHMX KOMIIETEHTHOCTEH Ie U J1Bi
00OB'SI3KOBI, OfHa 3 SKHX Tependadyae, 30kpema, HAOyTTS MaWOyTHIM (axiBeM 31aTHOCTI
"pearizyBaT CBOI IpaBa i 000B’SI3KK K WieHa CYCHIbCTBA, YCBIIOMIIOBATH IIHHOCTI... CYCHUTLCTBA
Ta HEOOXiHICTh OTO CTAJIOrO PO3BUTKY...".

MabyTh uepe3 Te, MO Ili JOKYMEHTH HOCATh PEKOMCHIAIIMHUN XapakTep, 3aKiIaaud BHIIOL
ocitn (3BO) iX mpakTU4HO IrHOPYIOTH MPH PO3pOOI CBOIX OCBITHIX mporpam. Llbomy, MmeBHOIO
MIpOI0, CIIpUsI€ 1 HOBHI 3aKOH PO BHIIY OCBITY, sikuid Hajae 3BO TOCUTH CYyTTEBY CaMOCTIHHICTD MPH
oprasi3zallii HaBYaJIbHOTO MPOIIECy 1 po3poOili ocBiTHIX mporpam. OKpiM Toro myHKT 5 craTti 13 mporo
3aKOHY HAroJIOIIIYE, IO "JIUCTH,...peKOMEHAIII] ...HE € HOPMAaTHBHO-TTPABOBHMH aKTaMH 1 HE MOXYTh
BCTaHOBJIIOBATH MPABOBI HOPMU'".

Baxxmuo migkpecnut, mo me y 2011 pori MixkHapoHa rpyra eKCrepTiB B Taixy3i OCBITH JIs
CTaJoro pPO3BUTKY HAroJIOlyBaja, MO0 NpH pedOpMyBaHHI CHCTEMH BHIIOI OCBITH HEOOXiIHO
3MIMCHIOBATH ... pPO3POOKY HABUANLHUX NPOSPAM [ HAYKOBO-MEMOOUUHO20 3a0e3nedeHHs: s
(dbopMyBaHHS KOMIETEHTHOCTEH BHKJIaJadiB 1 BUMTENIB B raily3i craioro po3BuUTKy'. [Ipu mpomy
MaJioch Ha yBas3i, 110 TOJIOBHUMH iHINIATOpaMH 1 BUKOHABISIMH pe)OPMYBaHHS CUCTEMH BHILOI OCBITH
B KOHTEKCTi CTAJIOr0 PO3BUTKY MarOTh OyTH KEPIBHUKH MENarorivHuxX (akyabTeTiB i YHIBEPCUTETIB 3
BIJIIOBIAHUMH KOMIIETEHTHOCTSIMU.

TakuM dnHOM, IUIA Ii€BOI exosorisarmii Buoi ocBith HeoOxinHo MHY Bupatu Pekomennmariii
Ha piBHI Haka3y, 3apeecTpoBaHOro B MIHICTEPCTBI FOCTHIIII, 00 PO3POOKU OCBITHBO-MPOdECiHHUX
mporpaM, sKi BKIOYaJIA OM JIO 3arajibHUX KOMIICTEHTHOCTEH OOOB'SI3KOBI, KOHTPOJIIOBATH iX
JOTPUMAaHHS, a TAKOXK 3a0€3IMEYNTH MIITOTOBKY €KOJIOTYHO TPAaMOTHHX BUUTENIB 1 KepiBHUKIB 3BO.
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€. B. XJIOBUCTOB, M. CJIE3AK (YKPATHA, KHIB; ITOJIbIIA, BEJIbCKO-BSLJIA)
TPAHC®OPMAIIS TOHATIMHOI'O ATTAPATY CTAJIOTO
YIPABJIIHHA HAJAHHAM OCBITHIX IIOCJIYT B BULIIAM IKOJII

HY «Kueso-Moeunsncoka akademin», Kuis, Yxpaina,
gyn. I'. Cxosopoou, 2, m. Kuis, 04070
Buwa [llxkona ekonomiuno-eymanimapua, m.benvcko-bana, [lonvwa
gyn. I'en. Cikopcokoeo, 4, m. benvcko-bsna, 43-300

We consider the concept management system of educational services in terms of sustainable
development. It is proposed to use the terms that meet the needs of the present (from the point of view
of managing various activities of the university).

Tpanchopmarriss TOHATIHHOrO amapaTy 3 IMUTaHb CTAJIOTO0 PO3BUTKY BKJIIOYAaE B ceOe HOBITHI
BUKJIMKHU 1 MPOSIBH CyYacCHOr0 TPaKTyBaHHs (YCBIIOMJICHHs) MiCHOCTI. SIKIIO OUTBbIN IETanbHO, TO
Haerbest, TepeayciM, MpO 3acTOCYBaHHS TOHSATH CTAJIOTO PO3BHTKY JIO HACTYMHUX (DakTopis
CKOHOMIYHHMX BITHOCMH 1 TIpOIECiB: JO YNpPaBIiHHS IiHHOBANiIHHOK iSUTBHICTIO, YIPaBIiHHS
CTpaTeriyHiuM PO3BUTKOM ITiIIPUEMCTBA, YIPABIIHHS MEPCOHATIOM, YIPABIIHHI OCBITOI, 30KpeMa,
3aKiiaJlaMi BUINOi OCBITH. PO3risiHEMO JNUCKYpC  YHIBEPCHUTETCHKOTO YIPABIIHHS Il €eKOHOMIYHOT
ocBith B Ykpaini ta [lonbmii. Kpurepii Ta dakropu ynpaBiiHHS nependadaroTh HACTYITHI CKIIaIOBi:
VIpaBIiHHS TpoIecaMl HaJaHHS OCBITHIX TMOCIYT, YIPAaBIiHHS YHIBEPCHUTETOM SK CY0O' €KTOM
TOCIIO/IaPIOBAHHS, YIIPABIIHHS JOMOMDKHUMHE Ta CIeNU(pIUHUME (YHKI[ISIMA YHIBEPCHTETY, 30KpeMa,
HayKOBa, BUJABHHYA, MPOCKTHA, BUPOOHWYA IISIIBHICTh TOIIIO.

Kputepii cramoro po3BUTKY MOXYTh 3aCTOCOBYBATHUCH J0 OyAb-siKOi (YyHKIIi, OJHAK, MH
AKICHTYEMO yBary Ha yIpaBJiHHI HayKoBOIO C(EpOro 1 YIpaBJIiHHI MPOIECAaMH HAJaHHS OCBITHIX
mocayr. Craje ympaBIiHHS HayKOBOIO C(EpOH B YHIBEPCHTETI IMependadae HACTYITHI CKJIAJOBI:
CTHUMYJIIOBaHHS 10 HAayKOBOI pOOOTH CTYIEHTIB, BHKJIAJIadiB, CIIBPOOITHUKIB, IO HE 3alHATI Ha
MOCTIMHIA OCHOBI y BHKIAQJAlbKIA MiSJIBHOCTI; CTpaTeryBaHHS HAayKOBOI pOOOTH Ta HayKOBOI
JISTBHOCT, BIMOBIAHO N0 (akTOpiB Ta KPHUTEPiiB PO3BUTKY YHIBEepcUTETy, TOOTO, (popmMyBaHHs
CHCTEMH CTPATETiYHOr0 YIPaBJIIHHSI HAYKOBUMH JIOCHTIDKEHHSIMH; TOMIYK BHYTPIIIHIX Ta 30BHIMIHIX
Jokepen (piHaHCYBaHHS HAayKOBHMH JOCIIIDKCHHSMH, IMOCHJICHHS HAyKOBO-IIEIAroridyHOi CIIBIpAIli.
Crane ympaBliHHS HaJaHHSM OCBITHIX IOCIYT CKJIAJa€ThCd 3 HACTYMHUX YacTUH (CKJIAI0BHX):
YIPaBIiHHSA HaJaHHSIM IIOCIYr BIAMOBIAHO 0 OCHOBHUX 3a/Ja4 YHIBEPCUTETY, HaJaHHS MOCIYT
BIJIMIOBIZIHO JIO TIEPCIIEKTUBHUX HAMPSMIB JAISUIBHOCTI, MOIIYK HOBITHIX ()OpPM Ta METO/IB HaJaHHS
OCBITHIX TOCIYT (TpeHiHTH, KypCH, JEKTOpii, IUCTaHIliiHe HABYAHHS, CTBOPEHHS IHTEPHET-CTOPIHOK
Ta PO3MOBCIOJIKEHHS TIOMYJISAPHHUX 3HaHb Ta (haxoBoi iHpopMallii, sk GopMu 3a0X0UEHHS TOTEHIIIHHIX
CTYICHTIB Ta acmipaHTiB). TepMiHOJOTNYHO IIi MPOLECH MOKK HE 3HAWILIA CBOTO BiJIOOpaKeHHS Y
cucTeMi KpuTepiiB Ta (HakTOpiB CTAJOro PO3BUTKY CHUCTEMH OCBITH, TOMY MH TMPOIOHYEMO JUIS
3aCTOCYBaHHS! BUKOPUCTOBYBATH BHPA3H: CTAIMU HaJaHHS OCBITHIX MOCIYT JUIS BUIIOI OCBITH, cTalle
CTpaTEriyHoOro yIMpaBdiHHS YHIBEPCHUTETOM, CTali MIDKYHIBEPCHUTETCHKi B3a€EMUHH, ITOTIHOJIICHHS
crajoi iHTerpamii Ha piBHI MDKACPKABHUX Ta MDKPEriOHaJbHHX TIONITHK YHIBEPCUTETCHKOTO
pO3BHUTKY. B OCHOBI mMX TepMiHIB Ta TIyMadeHb — HaMaraHHs HaOJHM3WTH YIPaBIiHHS OCBITHIMH
MpoIlecaMu JI0 CTaJIOro BUKOPUCTaHHS YHIKaJIbHOTO PECypCy — JIFOJICHKOTr0 KaliTary. 3a3Ha4uMo, 110
OCOOJIMBICTIO CYYaCHOI'O YIIPABIIHHS BHILOI OCBITOIO B [10JIBIII € aKTMBHE CTUMYJTFOBAHHS CTYACHTIB
JI0 HayKoBOI pOOOTH, CTBOPEHHS KOJOKBiyMiB MO pPOOOTI Haja JHWIJIOMHHMH TPOEKTaMH, SKi
MPAKTHYHO 3a0X0YYIOTh HayKOBI gocmikeHHst. CTYJICHTH CaMOCTIiHO 0OUParOTh TEMY JOCITIIKEHHS,
1 MalTh MOXKJIUBOCTI 00paTH, B sKiii (hopMmi Oyae mpeacTraBiieHa JUILUIOMHA po0OTa — TpaauIliiHui
TEKCT, Oi3Hec-MPOEeKT, HAayKoBa CTaTTd B HayKoMeTpuyHOMYy (daxoBomy BuaaHHi. Buma Ilkonma
CeKOHOMIYHO-TYMaHITapHa y CIIBIIpalli 3 YKPAaiHCBKHM YHIBEpCHTETaMH MPOBOMSATH TaKi ceMiHapH, Ha
SKUX (QOPMYIOTHCS KaJlpy JJIsl MMOJANBINOT HayKoBOI HisuibHOCTI. s xoopaMHAIil Takoi poOoTH €
OKpeMa YIOBHOBa)keHa ocoba 3 OOKYy KEepiBHHIITBA YHIBEPCHTETY Ta MPOMOYTepH (KEpiBHHKH,
KOHCYJIbTAHTH) JUIUIOMHUX poOiT. Kpamii cTyaeHTChKi poOOTH OMPHITIOAHIOIOTECS Y CICiadbHUX
BUJAHHSX. 320X04YETHCS YUaCTh CTYACHTIB B KOH(pEpEeHIIIx 3a Mexxamu [lombi.

Hagenene Bumie HaOyBae 0COONMBOI aKTyalbHOCTI B KOHTEKCTI CIPOIICHHS IepecyBaHHS
Mosoai mix Ykpainoto ta [lonbmiero, mornubneHHst Ta yHiikamii HagaHHS OCBITHIX MOCIYT MiX
BIIOMa CYCITHIMH JIepyKaBaMHU.
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I. C. IYJIMH, O. I1. MAKAP (YKPATHA, JIbBIB)
TEOPETUYHI ACIIEKTHU PO3BUTKY AIJIOBOT'O TYPU3MY

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexuika»
79013, syn. Cm. banoepu, 12, Jlvsis, Vkpaina;
igordulyn@lpnu.ua, oksanamakar @l pnu.ua

In this article is disclosed the concept of business tourism as a tool for attracting business
travelers, itsimpact on tourism in general and the prospects for its futher devel opment.

JIinoBi IeperoBopH CTalOTh BCE OLTBIN 3HAYYIIOK CKJIAJO0BOIO MKHUTTS CY4acHOI JIOAWHH. be3
HUX HEMOXXJIIMBO HAJaroAWTH KOHTAaKTH SIK 3 BITYM3HSHHMH, TaKk 1 3 1HO3EMHHMH MapTHEPaMH,
PO3B'SI3aTH CIIPHI MHUTAaHHSA Ta MPOOJIEMHM, JOCATTH BaXAUJIMBUX yroa. JIOBHUH Typu3M € OZHUM i3
HaIpPSIMKIB Cy4acHOT'O TYPU3MY, 1[0 HAHOUIBII MIBUIKO PO3BUBAETHCA. BiH € HaWOUIbII MPUOYTKOBUM
1 Mae BelMue3He 3HAYCHHS T MPUHMAr0U0i KpaiHu 3 eKOHOMIYHOT TOUKH 30Dy .

[Ipobnemam pO3BUTKY JMALIOBOTO TypH3My IPHUCBITWIM CBOi Tpali Taki BueHi, sik: M.IL
Masbcbka, B.K. ®enopuenko, C.I1. Ky3uk, P. ®imep, V. IOpi, B. IlenioBa, M. I'acies Ta iH.

JlinoBuii TypusM — Ii¢ IIOI3/KH, IOB's3aHI 3 BUKOHAHHAIM ()axOBUX OOOB'S3KIB 3 METOIO
BIJIBIZlyBaHHS 00’ €KTIB.

OCHOBHMMH LUTSMH [IJIOBOTO TYpPH3MY €. TIPOBEICHHS IIEPErOBOPIB 1 IUIOBUX 3ycTpided 3
napTHepaMH 10 Oi3HECY, BCTAHOBJICHHS Ta HaJIarO/PKEHHS JUIOBMX KOHTAKTIB, HaBYaHHS CIIBPO-
OITHUKIB, TIPOBEJICHHS Hapal 3 KEpIBHUIITBOM, Kojeramu (ulid, JOYIpHUX CTPYKTYp, OpraHizallis
KoH(epeHIiii, ceMiHapiB, CHMIIO3iyMiB, BHCTAaBOK, SPMapKiB, MOMIIMBICTb KYIIHTH Oi3HEC-TYp,
Mo0avYuTH HOBY KpaiHy Ta BIAKPUTH MIMPOKi TOPU3OHTH LIS CBOTO Oi3HECY.

3a mporHozamMu BcecBiTHBOT TypHCTHYHOI opraHi3allii, IpOTATOM HaHOIMKYIMX JECATH POKIiB
000pOT IiIOBOr0 TYpu3My 30UIbIKTECS BI' aTepo — 3 $399 mupa. no $2 TpiH., a KiIbKICTh ALTOBHX
MOT3 10K MOTPOIThC — 3 564 MiH. 3axoaiB 10 1,6 Mapa. OCHOBHMMM yJ4aCHHUKAMH JILIOBOTO TYPHU3MY
cepen kpain €Bponu € Himeuunna, Benuka bpuranis, ®panmis, Himepnanmgu, Irtanis, Icnanis,
IBeris, Iseitapis, a Takox benbris. OcTaHHIME JeCATUPIYYSIME HAa PUHKY Oi3HEC-TYpHU3MY BCE
Oinboro 3HaueHHs HaOyBaroTh Kpainu LenTpanbHo-CxinHoi €Bporu. 3pocTae KilbKICTh CITY>)KOOBHX
MOi3JI0K, B TOMY 4YHCHi B a3ilchki kpaiHm CximHoro cyOperiony — fnonito, Kuraii, Cinramyp,
TaiiBanb, [liBnenny Kopeto. B Adpumi # Ha Onm3pkomy CXolli pO3BHTKY JALIOBOTO TYPU3MY
MepenIko/Kae HacaMIepe/ MoJliTHIHA CUTYaIlist y perioHi. Bucokumu temnamu 3pocTaHHS JTOBOTO
TypU3My BHUPI3HSIOTBCS Kpainu Adpuku — Mapokko, [liBnenHo-Adpukanceka PecryOriika, Ha
Biusbkomy Cxoni — Cayziscbka Apasist, I3pains, Mopnanis.

KoHrpecHO-BHCTaBKOBHI TypH3M SK CErMEHT JiJIOBOTO TypHU3My B CYYacHHX yMOBax
BUPI3HETHCSI HAHOUIBIIOW JUHAMIYHICTIO. Y CBITI 3pOCTae iHTEepec N0 CUMIT03iyMiB, KOHQepeHIlii,
Hapaj, ceMiHapiB, J¢ MOEIHIOITLCA IHTEPECH BYCHHMX 1 OI3HECMEHIB, 3alliKaBJICHMX B OTPUMAaHHI
HaHHOBIMIMX iJed Ta IX BIOPOBA/PKEHHI y MPAKTHKY TOCIOJapIOBaHHsS. 3aCIyroBylHOTh Ha yBary
crieriaizoBadi TYpUCTHYHI BUCTaBKHU Ta Oipki. Jume B €Bpomni mopivao opranizoBytoTh monas 200
MDKHApOIHUX TYPUCTUYHMX BHCTAaBOK Ta Oipk. OcoOnuBe Miciie IOCigae y AUIOBHX 3yCTpivax
nocigae MikHapoaHa TypuctndyHa BuctaBka-Oipxka GITHOP. s BucraBka iHpopMye TypHUCTHUHUR
0i3HeC MpO MEepepo3MOAIT TYPHCTHYHUX IOTOKIB, PO3BUTOK HOBHX IEHTPIB TYpH3My B HOBOMY
TYPUCTUYHOMY ce30Hi. He MeHm momynsipHa MikHapogaHa TypuctuuHa Oipxka y MinaHi, mopidHO
pPEeKIIaMYIOTh PI3HOMAHITHI TEMaTHYHI  TpOrpaMH, HOBI MPOCKTH TYPHCTHYHOT'O MPOAYKTY,
MPE3EeHTYIOTh HOB1 TEXHONIOTIi B Typu3Mi. Po3mmpenHHs: puHKY 1HTEHCHUB-TYPU3MY TPUBEIO JI0 TOSBH
¢ipMm, sKi CIeliali3yoThCs Ha OpraHi3allii MOTHBAIIHHUX TOI3J0K.

VY Mexax YKpaiHu OpraHizoByIOTh MDKHAPOJHI Ta PETIOHANBHI TYPUCTHYHI CAJIOHH, SPMapKH,
Oip>ki, KOTpi CIIPHUSIOTH PO3BUTKY JILIOBOTO TYPU3MY B MEXaX HAIIOl JiepiKaBU Ta HA MIKHAPOIHOMY
piBHI. YKpaiHa Mae BCi MOXJIMBOCTI CTATH JLTOBOIO TYPUCTUYHOO JIEPKABOIO CBITOBOT'O PIBHSI, OTHAK
JUIsl IIBOTO HEOoOXiTHE BJJOCKOHAJICHHS JiTOBOI iH(pacTpyKTypH, 3arydeHHs1 (iHaHCOBOT MIATPUMKH 3
00Ky nepkaBH, PO3po0Ka LiIILOBOT MPOrpaMu PO3BUTKY JIJIOBOTO TyPU3MYy, HAJIATOMKEHHS CIIBITpaIli
13 IPOBITHUMYU MIKHAPOIHUMHU OPTaHi3allisiMU JIIOBOTO TYPU3MY.
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0.1. MOPO3, I. M. IETPYIIIKA, 1. SI. KASUMHPA (YKPAIHA, JIbBIB)
INEPEOPIEHYBAHHSA OCBITU UIAA CTAJIOTI'O PO3BUTKY

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexmuika»
79013, 6yn. C.banoepu, 12, Jlvsis, Yrpaina; istr@lpnu.ua

The main aspects of the education for sustainable development (ESD) have been considered.
The importance of education transformation to meet the sustainability goals is shown and the role of
higher educational institutions in this process is described.

Ocspita Bigirpac HaJA3BHYAHHO BaXXJIMBY pPOJb Yy 3a0€3MEUeHHI CTalloro PO3BUTKY JIIOJCTBA.
[Ipote BiAMIHHICTB OCBITH y TpaJHIiHHOMY ii pO3yMiHHI BiJl OCBITH JUISI CTAJIOTO PO3BUTKY HE 3aBXKJIN
€ oueBuaHO0. ITorsTrs OCP — ocsiTa myist cramoro possutky (anri. ESD — education for sustainable
development) Brepiie Oyno ommcano y «Ilopsiaky aenHomy Ha XXI cromitrs» (anri. Agenda 21 —
TUTaH il moAo crajoro po3BuTky, npuiHsaTuii OOH y 1992 poui nHa MixHaponHii koH(epeHiii 3
HABKOJIMIIHBOTO CePeIOBHINA 1 po3BUTKY y Pio-ne-XKaHeiipo). B omHOMY 3 po3/IiliB IBOI'O JOKYMEHTY
BU3HAaYeHO 4oTupu ocHOBHI acrmektd OCP: 1) BmockoHaneHHst 0a30BOi OCBITH, 2) mepeopieHTallis
ICHYIOYOI OCBITM Ha BHpINICHHsS MpPOOJIEeM CTaJoro PO3BHTKY, 3) PO3BUTOK CYCILIBHOI CBiJOMOCTI,
4) naB4aHHs i popMyBaHHS HABHYOK, HEOOXITHHUX UIS CTAJIOr0 PO3BUTKY JIFOJICTBA.

IMokpamenns 6a30BOi OCBITH, 3MICT 1 TPHBAJICTh SIKOi 3HAYHO BINPI3HSAIOTHCS y CBITi, Mae
aOCOJIOTHO pi3HE HAIMOBHEHHsI Yy PI3HUX perioHax cBiTy. Y [edKHX KpaiHax IOYaTKOBa IIKOJa
BB@)Xa€ThCs 0A30BOIO OCBITOMO, B IHIIMX — 12 pokiB € 000B’ ss3koBuMH. [ecsatuiirts OOH 3 ocBith s
CTaJOro PO3BUTKY CIPHSJIO 3HAYHOMY MpOrpecy y PpO3BHTKY 0a3oBoi ocBitH y cBiti. [Ipore
30imbIIeHHsT 0a30BOI IPaMOTHOCTI caMe MO CO01 He CIPUSTHME CTaJIOMYy PO3BHTKY CYCILUIbCTBA.
I'pomanu Ta kpainH, SKi peanizoByIOTh LTI CTAOT0 PO3BUTKY, IOBUHHI OCBITY ITEPEOPIEHTOBYBATH Ha
YCBiIOMJIEHHS TIPOOJIEM CTAJIOTO PO3BUTKY Ta MOUIYK NIISIXIB 1X BUPIIICHHS.

Came Ha i acrektm OCP — mepeopieHTyBaHHS OCBITH, PO3BHTOK OOI3HAHOCTI TPOMaJIsH,
HaBYaHHS 1 (OpPMyBaHHS HABHYOK — TOBHHHI 3BEPHYTH yBary 3awiaiqu Bumoi ocBitd. OcBiTa €
CYCHUTbHO-TpaHC(OPMAILIIHHUM TIPOIIECOM, SIKAH JIa€ JIIOJSIM 3HaHHS, HABUYKH, TEPCIEKTHBH Ta
IIHHOCTI, 32 JIOIIOMOTOK0 SIKUX BOHM MOXYTh OpaTH y4acTh 1 CIIPUATH BIACHOMY J00pOOYTY, a TAKOXK
CBOiH TpoMaii Ta KpaiHi.

AKIeHTYBaHHS yBarH TPOMaJsiH Ha YCBIJIOMJICHHI TPOOJIEM CTajoro pPO3BHTKY Ta MOMIYKY
NUISXiB 1X BHpIMIEHHS — IIe Te, II0 MOBHHHO BiIOYyBaTHCS MPOTAroM Yyciei cucremu (GopMaiabHOT
OCBITH, TOYMHAIOYM BiJl AWTAYMX JOIIKUIBHMX 3aKjajiB, ITOYATKOBOI Ta CEPEIHBOI IIKOIM 1
3aKIHYYIOUM KOJIE/DKAMH Ta YHIBEpCUTEeTaMH. | SKIo Ha piBHI JOMIKITBFHOI Ta IIKUTBHOT OCBITH MalOTh
(dbopmyBaTHCs IPOCTI HABUYKH, HAIIPHUKIIA, COPTYBATH CMITTsI, OEPEKINBO BUKOPHCTOBYBATH PECYPCH
(Bomy, eleKTpoeHepriio, TEII0), TO Ha PiBHI YHIBEPCHUTETIB CITi JOAATH I[iTi PO3ILIH, [0 CTOCYIOTHCS
302JIaHCOBAHOTO TMPHUPOJOKOPUCTYBAHHS Ta YHPABIIHHS MPUPOIHUMH PECypcaMy J0 HaBUYAILHUX
nporpaM 0araTboX JUCIMILTIH, T4 BBECTH CIICIIKYPCH 3 BUBUECHHS MTPOOIIEM CTaJIOr0 PO3BHTKY.

Cranuii pO3BHTOK BMMAra€ Bill HACEICHHS YCBIIOMJICHHS IIUICH, aHAi3y MpoOyieM, 3HaHb Ta
HABUYOK Ui JTOCATHEHHS UuX Iineil. ['pomajacekicTh, sika moiH(GOpMOBaHA MPO MPoOIeMHU i
YCBIIOMJIFOE BaXKJIMBICTh I1X BHUPIIIEHHS AN MaiOyTHIX TOKOJIiHb, MOXE CYTTEBO BIUIMBATH 1
JIOTIOMaraTé y JOCSTHEHHI IiJied cTajoro po3BUTKYy. HaBmaku, HenmoiHGOpMOBaHI rpoMaayl MOXYTh
MiipBaTH HABITH HAWKpAIIli IPOrPaAMH CTAJIOTO PO3BHTKY.

CBiT moTpe0ye IrpaMOTHHUX Ta €KOJIOrIYHO OO0I3HAHMX T'POMAJSH, MO0 IOIMOMOITH KpaiHaMm Y
peanizamii CBOiX IUIAHIB CTAJOro pPO3BUTKY. Bci ramysi — Oi3Hec, MpPOMMCIOBICTh, BHIIA OCBITa,
JepKaBHI CTPYKTYpH, HEYpSAIOBI Ta TPOMAjIChKi oOpraHizaimii — IIOBHHHI 3a0XOYyBaTH CBOIX
MPAaIiBHUKIB JI0 HAaBYAHH: y cepi yrpaBIiHHS JOBKULISM Ta PHUPOJHHMHU PECYPCaMH.

OcgiTa A CTAJOr0 PO3BUTKY — II¢ 3HAYHO OiIbINE, HDK MPOCTO 3HAHHS MPO HABKOJUIIHE
cepeloBHIle, eKOHOMIKY Ta CYCIUTLCTBO. BOHA akIleHTye yBary rpoMajsiH Ha TpoOJieMax CTalioro
PO3BHTKY, a Yepe3 iX yCBIJOMIJICHHS CIIOHYKA€ JI0 3MIHH CTEPECOTHUIIIB TIOBEIIHKU Ta 10 (popMyBaHHs
HABUYOK EHepro30epeXeHHs, pallioHaJbHOrO BUKOPHCTAHHS PecypciB, BUKOPHCTAHHS BiJIHOBIIIO-
BaHUX JDKEpell eHeprii Ta IHHOBAI[IHUX MPUPOJ0O0XOPOHHHX TexHomorii. Le, cBoeto ueproto, MaTume
pe3yabTaTOM HE JIMIIe 3a0e3leueHHS EKOHOMIYHO CTaOUILHOIO, €KOJIOTIYHO OEe3MEeYHOro Ta
JIEMOKPATHYHOTO CYCIIIIbCTBA, ajie i 30epexeHHs pecypciB 3emMiti it MaifOyTHIX TTOKOJIHb.
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0. JI. BMHIOK, I'. M. KOTEPJIVH, P. P. POMAHIOK (YKPAIHA, JIbBIB)
HAYKpBO-OCBITHIﬁ HOTEHIIAJ JJI51 EKOJIOTTYHOI )
CKJIAJOBOI CTAJIOI'O PO3BUTKY 3AXIIHOT'O PEI'lOHY YKPAIHU

3axionuu nayxoeuti yenmp HAH Yxpainu i MOH Ykpainu
79007, 6yn. Mameiika, 4, Jlvsis, Yxpaina; z7ncnan@mail.lviv.ua

The role of scientific and educational potential for formation of ecological knowledge and
competences in the conditions of reform of the economy is considered. The structure, problems and
dynamics of formation of scientific and educational potential of the Western region of Ukraine on
ecology, its importance for nature conservation activity are researched. The tendencies of influence of
personnel potential on the ecological component of sustainable development and increase of
ecological consciousness of the population are analyzed.

PosrisiHyTO ponb HAayKOBO-OCBITHBOTO TOTEHHIANy IS (OPMYBaHHS CKOJIOTIYHHX 3HaHb 1
KOMIICTEHI[IH B yMOBax pehopMyBaHHS €KOHOMIKU. JIOCTIMKYeThCS CTPYKTypa, MpoOJieMy Ta JUHAMIKA
(hopMyBaHHS HAYKOBO-OCBITHBOTO MOTEHINATY 3aXiIHOrO periony YKpaiHu 3 eKoJIorii, Horo 3HaueHHs JUIs
ITPUPOI0OXOPOHHOI isuTbHOCTI. [IpoaHasti3oBaHo TEHEHINIT BIUIMBY KaJpOBOro MOTCHIATY Ha €KOJIOTIUHY
CKJIQJIOBY CTaJIOT0 PO3BHUTKY Ta ITiIBHMIICHHS SKOJIOTTYHOI CBIZIOMOCTI HACEJICHHSI.

Exonoriuni nmpobiaemMy HUHI MatOTh To0abHU Xapakrtep. Y mpoekti KoHenii crajgoro po3BUTKy
Vipainu (2001 p.) BKazaHo, 10 <«iX BHHHUKHEHHS MOSCHIOETHCS 0AraTOPIYHNM CIIOKMBAIIGKMM CTaBJICHHSIM
CYCIUIGCTBA JI0 TIPUPOJM, HE3HAHHSIM Ta PYHHYBAaHHAM HapOIHHMX TPAIUIIA pPalliOHATBHOTO TIPUPOIO-
KOPHCTYBaHHS, HEOOIIHKOIO EKOJOTIYHHMX 3HAHb y CHCTEMi OCBITH, HHU3bKAM PIBHEM BIIPOBA/KCHHS B
MPAKTHUKY JOCATHEHb HAYKH, CITAOKMM MaTepiallbHO-TEXHIYHMM Ta METOAMYHHMM 3a0e3MeUCHHSIM HayKOBHX
JIOCITIDKEHB T4 OCBITHBOT'O TIPOIIECY.

[MinroroBka (axiBiiB 10 €KOIOTO-TIPOCBITHHIIBKOI AISTEHOCTI, POPMYBaHHS €KOJOTIYHOI KYJIBTYPH €
NpiOpUTETaMH OCBITH Ta CIIOCOOOM peaizailii mojokeHb 3akoHy Ykpainu «IIpo ocity» (2017 p.),
Konuernii HarioHaIbHOI eKosoriuHoi nosmitnku Ykpainn Ha mepion mo 2020 poky (2007 p.), Ipoekty
Konnerii cranoro po3sButky Ykpainu ta Ykasy Ipesunenta Ykpainu Big 12.01.2015 p. Ne 52015 «Ipo
Crparerito cranoro po3BuTKy “Ykpaina — 2020"». 3BepraeMo yBary Ha Te, 110 «EKOJIOriYHI 3HaHHS €
000B'SI3KOBOI0  KBaTI(DIKAIIIMHO BMMOIOK JUI BCIX IMOCAJOBMX OCIO, MISUIBHICTH SIKMX IIOB'Si3aHa 3
BUKOPHCTAHHSM TPUPOIHUX PECYpPCIB Ta MPHU3BOAWTH JIO BIUIMBY Ha CTaH HABKOJIMUIIHBOTO MPUPOIHOTO
cepenosuia» (cr. 7 3akony Ykpainu «[Ipo 0XOpoHY HaBKOJIHUIIHBOIO IPUPOHOrO cepenosuia» (1991 p.).

HaykoBo-ocBiTHiii moreHmian GopMye 3HaHHS, SIKi JO3BOJISIOTH JIONIATH OOMEXEHICTh MPUPOITHUX
pecypciB, MiABUILYBATH e¢()EKTUBHICTh BUPOOHUIITB 33/ eKOHOMII ITUX pecypciB. Po3risaaioun quHaMiKy
HAyKOBO-OCBITHBOTO TOTEHINATy (EKOJOriYHA KOMIIOHEHTa) y 3aXimHOMy perioHi YKpaiHH, MOXeMO
BiZI3HAYMTH TCHJICHIIIO JI0 3HM)KEHHS MONMTY Ha CIEHIaIiCTIB-eKOIOriB, PICT KO0 CriocTepiraBes 5-7 pokiB
ToMy. B ymMoBax 3ampoBa/pkeHHsI HOBHX HIKDIMBAX BHPOOHWIITB HA T 3aCTAPUIMX TEXHOIOTIH JIMIIeE
3aXOIiB, IO 3a0e3MedyIoTh eKOJIOriYHy Oe3reKy, HemocTaTHbo. [1oTpiOHI TpodeciiiHi Kaapu 1 eKooriyHa
IpoIiarata, MIOYMHAKYH 3 JUTSIYOrO BIKY.

[TinroroBka eKoIOro-MPOCBITHUIIFKUAX KaJpiB, sIKi O 3a0€31eUyBai TEXHOreHHO-CKOJIOTIUHY Oe3I1eKYy,
CIIPUSIIM €KOHOMIii SHEPreTMYHMX Ta MaTepiajbHUX PECypCiB, MPOBOAMIM PO3’ ICHIOBAJIBHY POOOTY Ta
iH(OpMyBaM HaCelIeHHS PO HEOOXIIHICTh OCSPEKHOTO CTABJCHHS JI0 JMOBKULIA, € aKTyaJIbHOK HUHI SIK
Hikomu. OJHAK PO3yMiHHSA i€l MPoOIeMHU Ha JIepKaBHOMY PiBHI € HelocTaTHIM. BrpoioBk ocTaHHIX POKIB
y 3axiJHOMY PErioHi 3MEHIIYEThCS JCpyKaHE 3aMOBJICHHS Ha IIATOTOBKY (axiBI[B 3a CIICLIATBHICTIO
«Exororis» — 366 micup y 2016 p.; 358 y 2017 p. ta 332 y 2018 p. 3a Takoro migxoay BaKKO BUKOHATH
YMOBY 3ario0iraHHsi eKOJIOITYHUM KatactpodaM Ha 3emii — cOpMyBaTH «KPHTHYHY Macy» IIONIeH, siKi
YCBIZIOMITIOIOTH HAsSIBHICTb 3aIPO3H, 3HAKOTH IUISAXH ii 3a1100IraHHs 1 TOTOBI JI0 aJIeKBaTHUX JTIH.

[linroToBKa BHCOKOKBaNipiKOBaHWX HAYKOBMX KaJpiB 13 3a3HAYEHO! CIHEialbHOCTI
MPOBOAMTHCS Y PErioHI Ha JIOCHTh BHCOKOMY PIBHI: Ji€ TpH crnenpany 3a cremianbpaictio 03.00.16 —
«Exonoris» ta nBi coernpanu 3a cremianbHicTio 21.06.01 — «Ekomoriuna Oe3meka». Y 2017 p.
HayKOBIISIMH PETIOHY 3aXHIINEHO TPH JOKTOPCHKUX Ta 24 KaHAMAATCHKI AMCEpTAallii, 10 MOCHIIHIIO
HayKOBHMH TIOTCHINAN K 3aKJIaJiB BUIIOI OCBITH, HAyKOBUX IHCTUTYTIB, TaK 1 OpraHiB JepKaBHOI
BJIaJM, MICIICBOI'O CAaMOBPSIyBaHH, Ji¢ TIOTPiIOH1 HAYKOBI KaJpy BUIIOI KBaTi(ikalrii.
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PEAJIIBALISI IHHOBALIAHOI'O MOTEHIIAJY LIJISIXOM
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PO3POBOK SIK HAIIPSIM CTAJIOT'O PO3BUTKY

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexmuika»
79057, eyn. I'enepana Yynpunxu, 130, Jlvsis, Vkpaina; farat_o@ukr.net

The article highlights the low level of state interest in domestic commercialization and
promotion of its own innovative technologies on the external market, as shown in Table 2, which
characterizes Ukrain€g's place in global ratings in 2014-2017.

[ToOymoBa CTPYKTYPOBAHOTO CEPEIOBHINA, AKEe O BU3HAYAJIO YiTKI MEXaHI3MH CTaJIOr0 PO3BUTKY
VYkpaiHu € OfHUM i3 KIIOYOBHX MpiopUTETiB. PO3BUTOK 1HHOBAaIiHOI €KOHOMIKH B CBITI MOXKHa
OI[IHUTH TIPOAHAI3yBaBIIM BUTPATH Ha IHHOBAIiMHI pO3poOKH. Y TI00aIbHOMY EKOHOMIYHOMY
CEepEIOBHIL BUIUISIOTHCS KITFOUOBI IPYITH KpaiH (a3iaTchka, MiBHIYHOAMEPUKAHChKA Ta €BPOIEIHChKA),
1110 BIUTMBAIOTh Ha ()OPMYBAHHS CBITOBOI IHHOBAI[IIHOI EKOHOMIYHOT MOMITHKH (Ta0.1).

Tabnuya 1
CeitoBi ainepu 3 pinancyBanns innoBaniiinux pospo6ox y 2016 p.
Kpaina ButpaTu Ha iHHOBaIi, MIpA, NOI. Yacrka panux Butpar y BBII, %

CIIA 405 2,7
Kuraii 338 2,1
SInoHist 160 3,7
Himeyunna 70 2,3
ITigenna Kopes 65 4,4
Dpanis 42 19
Benka Bpuranis 38 1,7
Tapais 35 0,9
Pocis 33 1

Kanana 24 1,8
VYkpaina 0,62 0,8

Jsist GibII TOYHOT'O OIIHIOBAHHSI CTAJIOT0 PO3BUTKY Y KpaiHH MPOaHATI3yeMO i MICIe y TaKHX
CBITOBHX peHTHHrax sK. riobanpHuii immekc imHoBariit (Global Innovation Index), riobanbumit
iHgekc KoHKypeHtocmpomoskaocti (Global Competitiveness Index) Ta immexc JIerkocTi BemeHHs
oizunecy (Doing Business) (ta6i. 2).

Tabauys 2
Micust Ykpainu B riot6ansuux peiitunrax y 2014-2017 pp.
Iineke Poxi Micus Ykpainn B peiituHrax/ 3aranpHa KiTbKiCTh 3navers HeKcis
OLHIOBAHHX [IEPIKAB
I'noGanbHui iHIEKC 2014 63/143 36,26
iHHOBAL[i} 2015 64/141 36,45
2016 56/128 35,72
2017 50/127 37,62
TH€eKC IErKoCTi BEIeHH 2014 159/189 61,52
Gisnecy 2015 146/189 63,04
2016 143/190 63,90
2017 140/190 65,75
T'ino6aneHull iHgeKe 2014 84/148 4,05
KOHKYPEHTOCIIPOMOXHOCTI 2015 76/144 4,14
2016 79/140 4,03
2017 85/138 4,0

Hani Tabn. 2 cBimyaTh, MO 3a TIOOATBHUM IHICKCOM IHHOBamid YkpaiHa 3aiiMae ornocepenkoBaHi
TMO3MIIII, OHAK CIIOCTEPIrae€ThCsl TEHJICHINSA O HOro MOKpaICHHS, TOOTO HAsBHE HE3HAYHE IMOCHJICHHS
OL[IHKY 1HHOBAI[IMHOTO po3BUTKY. CTOCOBHO IHICKCY JICTKOCTI BEICHHS Oi3HECY, TO 3a JAHUM IOKa3HUKOM
VYkpaiHa € ayTcaiijiepoM, OIHAK IMOKa3HHWK IOKpAIlyeThCs He3HayHuMu Temriamu. Il{omo riio0aibHOro
IHICKCY KOHKYPEHTOCIIPOMOYKHOCTI, TO 3a JIAHUM IOKa3HUKOM CIIOCTEPIra€ThCs TMOCTAONCHHS IO3HIIH
VYkpaiiu y MI1o0anbHOMY €KOHOMIYHOMY cepemoBuiill. KoHcraTyeTbes (akT HaI3BUYalHO HU3BKOTO PIBHS
3aIliKaBJICHOCTI JIepXKaBU y BHYTPIIHIM KOMepIiami3alli Ta MpocyBaHHI HA 30BHINIHIA PUHOK BJIACHUX
IHHOBALIMHNX TEXHOJIOTIH.
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Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexuika»
79013, 6yn. Cm. Banoepu, 12, Jlvsis, Ykpaina; petrushkat24@ukr.net

The adoption of decisions on the implementation of energy saving measures requires a
preliminary assessment of the investment attractiveness of these measures. This requires an
appropriate information support system. The basic principles of such security should be: rdevance,
completeness and accuracy of information, appropriate grouping of appropriate measures, seection of
the most typical energy saving measures, ranking of projects of these measures on the level of their
investment attractiveness, substantiation of sources of financing of measures. At the sametime, energy
saving projects can be divided into projects with a high, medium and insufficient level of investment
attractiveness.

3a0e3reueHHs] eHepreTUYHoI Oe3nekn YKpainu noTpedye BIPOBAKCHHS KOMITUIEKCY 3aXOJiB 3i
CKOPOUCHHSI BHTPAT €HEPreTUYHUX pEeCypciB, Hacamriepes, THX iX BHIIB, SKi iIMIOpPTYIOThes. [Ipore,
MepeBakHa YaCTHHA TaKUX 3aXOJIB Mepeadadae BKIAJACHHS IHBECTHULIIH y TX 31iHCHEHHS, 1[0 00YMOBJIIOE
moTpedy B OOIPYHTYBaHHI IHBECTHUIIMHOI MPUBAOIMBOCTI IMX 3aXOiB. Take OOIPYHTYBaHHS ITOBHHHO
nependavyaTi po3poOICHHS BiAMOBIAHOI CHCTeMU 3a0e3NeueHH s TOTSHIIIMHIX iHBECTOPIB iHPOpMAITIE0
PO MEPCIIEKTHBHI HANPSMH 1HBECTYBaHHS B eHepro30epirarodi 3axoqu. OCHOBHHMH MPHHIMIIAMH, HA
SKUX TIOBUHHO Oa3yBaThCs I 3a0e3leueHHs, €. aKTyaJbHICTh, IMOBHOTAa Ta TOYHICTh MAaCHBIB
iHhopMaIllii, HaJIeKHE TI'PYIyBaHHS BIAMOBIIHUX 3aXONiB, BHJAUICHHS HAHOUIBII THIIOBHX 3aXOJiB 3
CHEPro30epeKEeHHs, paH)KyBaHHsS MPOCKTIB IMX 3aXOMIB 3a PiBHEM iX IHBECTHIIIHOI MPUBAOIMBOCTI,
OOIpYHTYBaHHS JuKepes piHAHCYBaHHS 3aXOJIiB.

CrtocoBHO MacuBy iH(opMallii, HeOOXIAHOI JUIs OIIHIOBAaHHS I1HBECTHIIHHOI NPUBAOIMBOCTI
3aXO/iB 3 eHeproz0epekeHHs, TO 1i JONUIBHO MONITUTH Ha TpU OJIOKH, a caMme Ha: TEPBHHHY
iHdopmariito (BiIOMOCTI PO HOPMH BUTPAT EHEPropecypciB 10 Ta IICHs BIPOBA/KECHHS 3aXOMIiB,
MOTOYHI Ta MPOTHO3HI IIHM Ha eHepropecypcu, HeoOXigHi 00CATH IHBECTHIIIH, CTaBKY KpPEITUTHOTO
BIJICOTKA TOII0), BTOPHHHY iH(OpMaIlito (BiJOMOCTI MPO OYiKyBaHE 3HIKCHHS BUTpPAT €HEPrOHOCIB y
Gi3MYHMX Ta BAapTICHUX OJMHUIILX BUMIpPY), y3arajibHIO0O4y iH(popMmaIiifo (BiIOMOCTI MPO OUiKyBaHi
3HAYCHHS MOKA3HUKIB EKOHOMIYHOI, COLIalIbHOI, OFOKETHOT Ta €KOJIOTIYHOT €(h)eKTUBHOCTI BiIIOBITHUX
3axo0/1iB). IIpo 1bOMY Ba)XKJIMBO CBOEYACHO OHOBJIIOBATH MAacHBH iH(OpMAIlil, 30KpemMa, 3 ypaXyBaHHIM
3MIHH IIiH Ha €HEPrOHOCIT Ta MOSIBU HOBUX, MOKJIMBO MEHII KaITITAJIOMICTKUX TEXHOJOTTYHUX PillICHb.

OnHUM 3 y3arajbHIOIOYMX TOKA3HHUKIB, 3@ SKUM JIOLUILHO 3/1HCHIOBATA PaH)XyBaHHS 3aXOiB 3
CHepro30epekeHHsI 3a piBHEM iX IHBECTUIIMHOI NMPHBAOIMBOCTI, € BHYTPIIIHS HOpPMa JIOXiJHOCTI
BIJINOBIJIHUX IHBECTHIIIMHUX MIPOCKTIB. BUKOPHUCTOBYIOUM 1€l MTOKAa3HUK, MOYKHA 3IIHCHUTH 1X MO Ha
Taki TPymH: MPOEKTH 3 BUCOKMM DIBHEM IHBECTHIIHHOI mpuBaOIMBOCTI (y SIKUX BHYTPINIHS HOpMa
noximHocti He MeHIn HK Ha 20% mepeBHIye CTaBKy KPEOUTHOTO BIICOTKA); MPOCKTH i3 CepeaHiM
piBHEM iHBecTHUIlIiHOT mpuBabmuBOCTI (y SKMX BHYTPIIIHS HOpPMA JOXiJHOCTI IMEPEBHUIIYE CTaBKY
KPEOWTHOTO BifCOTKa, aime He Oiumbin HiK Ha 209%0); MpOeKTH i3 HETOCTATHIM PiBHEM iHBECTHIIHHOL
npuBaOIMBOCTI (Y SKMX BHYTPIIIHS HOpMa JOXITHOCTI HE MEPEBHIYE CTABKY KPEIUTHOTO BiJICOTKA).
CTOCOBHO TPOEKTIB TPETHOI I'PYIH, TO iX, CBOEI YEProro, JAOIUILHO MOIUINTH HA MPOCKTH, 3a SKUMH
MIJBUILCHHS PIBHS iX IHBECTHIIMHOI MPUBAOIMBOCTI MOIUIBHO 31HCHIOBATH 32 PAXYHOK OODKETHHUX
KOIITiB (30KpeMa, IUIIXOM YacTKOBOTO KOMIICHCYBAaHHs OOCSTIB IHBECTHIIiii a00 MpOICHTIB 3a
MMO3UKOK0), Ta MPOEKTH, 3a SKMMH OOJUKETHE CTUMYIIOBAHHS iX peaiizamii € HemorimpHuM. Jis
OOTpYHTYBaHHsI JIOLUUILHOCTI MIiABUIIEHHS PIBHS IHBECTHIIHHOI MPHBaOIMBOCTI EHEPro30epiratounx
MPOCKTIB 32 PaxyHOK KOIITIB OIOPKETIB MOYKHa BHKOPHCTOBYBATH IOKA3HUK CITIBBIIHOIICHHS MK
OYIKYBaHMM 3MEHILICHHSIM BHUTPAT MEBHOTO BUJY CHEPTETUYHIX PECYPCIB BHACIIIOK peaizallii JaHoTo
MPOCKTY Ta HEOOXIAHUM 00CsSroM OmKeTHOro (HiHAHCYBaHHSA, 3a SKOrO 1€ IPOEKT CTae
npuBaOIMBUM. Bi3HauuMmo, IO BEIMYMHA I[LOrO IOKA3HUKA, OCOONMBO JUIS IIPOEKTIB, SIKI
nependavyaloTh 3HIKEHHSI BUTPAT MEBHOTO €HEPTETHYHOTO pecypey 0e3 Horo 3aMileHHs! IHIIMM BHIOM
CHEproHOCIiB, 3HAYHOIO MIipPOIO 3aJIEXKHTH BiJ] iX BHYTPIIIHBOT HOPMH JTOXiJHOCTI.
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K. P. KOXAJIEBUY (YKPATHA JIbBIB)
YIPABJIIHHA ®IHAHCOBUMHU PUBUKAMMU 3 TOUKU 30PY
CTAJIOT'O PO3BUTKY B CETMEHTI <3EJIEHOI EKOHOMIKH»

Hayionanonuu ynieepcumem «/Ivgiscoka nonimexuika»
79057, éya. I'en. Yynpunxu, 130, Jlveie, Ykpaina, donya24@gmail.com

Considered a number of risks that reduce the pace of implementation of the concept of "green
economy”.

OOroBOpeHHS KOHIICMINIT <BEJICHOI €KOHOMIKM» OCTAaHHIM 4YacoM 3aiiMae BaXKIIMBE MICIEC B
EKOHOMIYHIN JiTepartypi. Lle muTaHHS MIPOKO 0OTOBOPIOETHCS HA 0araTh0X BaXKIMBUX MDXHAPOJHHX
(dbopymax, olHAK TUTAHHS [TPO PUHKH <GeNIEHOT eKOHOMIKI» CIIPUHAMAETHCS HEOHO3HAYHO.

YBara J1o KOHIIETIIi1 «3eJIeH0T EKOHOMIKI» 0araTto B YOMy BUKJIMKAaHA YHCICHHUMH KpU3aMH, 3
SIKUMH 3ITKHYBCSI CBIT B OCTaHHI POKH, MEPIII 33 BCE, KIIIMAaTHUHUMH, €KOJIOTTYHUMH, MPOIOBOIBUNMH,
¢iHaHCOBMMHU Ta EKOHOMIYHMMH. Lle 3yMOBWIJIO HEOOXiNHICTh TONIYKY albTCPHATUBHHUX MUISXIB
po3BUTKY. KoHIIeMIIis «3eeH0l eKOHOMIKU» PO3TIISIAE€THCS B 3B'SI3KY 3 OUIBII MIMPOKOIO 1 IABHIIIO
KOHIICIIIIIEI0 CTaJ0ro PO3BHUTKY, SIKAa BKJIIOUAE CKOHOMIYHHUH, COI[iaIbHUAN 1 CKOJIOTIYHHMM acIeKTH. Y
IIe MOHATTS 3a3BHUYail BKIIIOYAIOTHCS Ti CEKTOpPH Oi3HECy, BHPOOHHUYY OCHOBY SIKHUX CKIIAJar0Th
BiJTHOBJIIOBaHI BUJHM IMPHUPOAHOrO KaIliTally, a TaKoX Ti cepu TOocmoIaploBaHHs, sIKi BHPOOISIOTH
ToBapu (BUpOOH Ta MOCIYTH) EKOJIOTIYHOIO MPH3HAYCHHSI.

Bu3HauuBes psiji pU3UKIB, SKI 3HMWKYIOTh TEMIIM peatizallii KOHILENIT «3eJIeHOI eKOHOMIKH».
[Nepmmii pu3nK MOB'I3aHUIA 3 THM, IO BOHA MOXE BUKOPUCTOBYBATHCS SIK YUCTO eKoJyioriyHa. [pyra
Hebe3MeKa mosirae B ToMy, 1o J0 Pi3HUX KpaiH OyAayTh 3aCTOCOBYBATHCS OJHI 1 Ti K miaxonu, 6e3
ypaxyBaHHS criequQiku. € TaKoX psiJi PU3HKIB, TTOB'SI3aHUX 3 TOPTOBEIBHUM PEXIMOM.

Jnst iepexony A0 «3eJIeHOi eKOHOMIKW», HeoOXiqHI 3Ha4YHi TeXHONOoriuHi 3MiHU. [Ipu mpomy
nepeBakHa OUTHIIICTh TEXHOJOTTYHUX MPOMYKTIB BUPOOISIETHCSI B PO3BHHYTUX KpaiHaX, TOI K iHIII
KpaiHu TOCTPO MOTPEOYIOTh TEXHOJIOTIH IJisi BUPIIICHHS EKOHOMIYHMX, SKOJOTIIYHUX 1 COI[aJIbHUX
3apnanb. [IpuabanHs X TOB'13aHO 3 (PIHAHCOBUMH PH3UKAMH.

Y Hamii KpaiHi BeOEThCsl IOIIYK HOBUX IIAXOMIB 10 3aJy4eHHS MPSIMHX 1HO3EMHHX
iHBecTullid. 3apyOikHi iHBecTHIIl OyAayTh MOTPiOHI, B TeEpIly dYepry, M 3alydeHHs TepeoBUX
TEXHOJIOTIH Ta CBITOBOrO JOCBITYy IHHOBAI[IHHOrO PO3BUTKY. lle B KiHIIEBOMY MiJICYMKY, HEOOXITHO
ISl TuBepcudikalii BUPOOHUIITBA 1 3HUKECHHS PECYPCHOT 3aJIeKHOCT1 JIepKaBH, ajie MPU3BOJUTH 10
301TbIIeHHS IHAHCOBUX PH3HKIB.

Iepexin 10 «3eneHo0i eKOHOMIKH», MOXJIMBO, BUKIHYE 3MIHUA CTPYKTYPH TOPTiBIi, a I[e MOXKe
MPUHECTH TOTCHIIMHI C€KOHOMIUHI BHUT'OJM PUHKOBUM CKOHOMIKaM, IO PO3BHBAIOTHCS, BIAKPUBIIH
HOBI MOXKJIMBOCTI Ui €KCIOPTY. AJie MOTpeOyrTh MOJAEpHi3allii BUPOOHMIITBA, IO Hece B COOi
PHU3MKH, B TOMY 4YMCIIi (IHAHCOBI, 0 SKUX BITHOCATH IHBECTHUIlIIHI, KOMEPIlifiHI, pU3UKH, [TOB'I3aHI 3
KYITiBEIBHOIO CIIPOMOKHICTIO TPOIICH.

Benuke umncno yroj no BUTbHINM TOPTiBIJII CTBOPIOE A0AaTKOBI (iHaHcoBi pusuku. [lepmn 3a Bee,
I[i YroIy HEIOCTATHHO JOMOMAraroTh Oi3HECY pO3pI3HATH «DaxkaHi» 1 «HeOakaHI» 3 TOYKH 30py
MEPEXOy /0 <3EICHOI CKOHOMIKMY» (OPpMH IHBECTHIliH. Y 3B'A3Ky 3 LIUM, B 00JacTi 1IHBECTHIIIH,
MOTPiOHI Taki MiXXHAPOHI YroAH, SIKi O BU3HAYMIIM MPaBHJIa PETYIIOBaHHS 1HBECTHUIIIH 3 TOYKH 30py
<GeJIeHOT EKOHOMIKHU».

3HHM3WUTHU CTYIHb BIUTUBY (DiHAHCOBOI CKIIAJI0BOI BCIX TEpepaxoBaHHMX PU3HKIB B MEBHIA Mipi
MOJKE CTpaxOBHi Oi3HEC Ha OCHOBI MPAaBHJILHOTO OOJIIKY Ta 0OpoOKM iH(opMaIlil, 110 HAIXOIUTh 3
CETMEHTIB PUHKY <GBeJICHOT CKOHOMIKH».

[porenypa miaHyBaHHs peastizallii iHBeCTHIIIH 1 iHHOBaI[ili B CTpaxoBOMY Oi3Heci 3IIHCHIOETHCS 32
CXEMOIO TEepEXONy Bijl Y3TrO/DKEHHX 1 30alaHCOBaHMX pIBHIB IUIAHOBO-OLIHOYHHX 1 PO3PaXyHKOBHX
MOKAa3HUKIB CTPaxOBOi CTATUCTHKU JO IIUISCIPIMOBAHOI PO3POOKM IHBECTHIIIHHMX Ta IHHOBAIIMHIX
3axomiB. Ilponenypa BKiIIOYae HacTymHI eramu ii peamizamii:- BHOIp 1 OOTpYHTYBaHHS IMpPIOPHUTETHHX
HaNpsSMKIB B KOHKYPEHTHIM cTparerii cTpaxoBoi KOMIMaHIi B CErMEHTI <BElIeHOI EKOHOMIKH», —
Y3TO/DKEHHST TUIAHOBO-OIIIHOYHUX 1 PO3PaXyHKOBHX TIOKa3HUKIB CTPAaXOBOI CTATHCTUKH KOMIIaHii 3
ypaxyBaHHsIM OOMEXKEHb 3 (hIHAHCOBHX, MaTEePIAIbHUX, TPYJOBHX, IHPOPMALIMHUX 1 IHTEIEKTYaIbHUX
pecypciB; — 1iiecnpsiMoBaHe (H)OPMYBaHHS IHBECTHUI[IMHMX Ta IHHOBAIlIMHUX 3aXOMiB IS CTPaxOBOi
KOMIIaHii.
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10. B. YOPTOK, O. 0. BAPABAIII (YKPATHA, CYMH)
MPOBJEMATHUKA TA CYUYACHI PEAJITI ®OPMYBAHHSI
JTOPOKHBOI KAPTU KPOCC-CEKTOPHOI'O ITIAPTHEPCTBA
CTEHKXOJIJIEPIB B YMOBAX CTAJIOT'O PO3BUTKY

Cymcokuii OepaicagHutl yHigepcumem
40007, syn. Pumcoroeo-Kopcakosa, 2, Cymu, Yrpaina;, kanc@sumdu.edu.ua

The formation of sustainable development in Ukraine pushes stakeholders of financial, real and
public sectors to create strategic documents for their cooperation and development, which will help to
increase their competitiveness in the market. Such a cross-sectoral partnership of stakeholders, in
particular, in the formulation of a roadmap of their interaction, can provide effective socio-
environmental and economic cooperation by creating a coherent and effective system of support for
sustainabl e development initiatives.

dopmyBaHHSI JIOPOKHBOI KapTH KPOCCEKTOPHOTO IMAapTHEPCTBA CTEHKXOJJEPIB B yMOBax
CTaJoro pO3BUTKY TMepeadadae BU3HAYCHHS TMPIOPUTETIB 3 HACTYMHUX IWUTAHb, BAKIHMBUX JUIS
PO3BUTKY peaJibHOro, (hiHAHCOBOTO Ta JACPKABHOI'O CEKTOPIB: CIPHUATIMBE CEPEIOBHUIINE BEICHHS
0i3Hecy, aHai3 MOJITHKH, 3aKOHHICTh, criBnpais 3 €C, KOHQIIKTH, BiANOBIIaNbHICTh, CKOHOMIYHHI
PO3BHTOK, BIUTHB Ha HABKOJIMIITHE MIPUPOIHE CEPETOBUIIE TOIIO.

B VYkpaiHi nocTaTHRO IHII[IAaTHBHUX KOMIIaHiH, SKi PO3YMIIOTh BaXKIHMBICTH B3a€MOIi 3i
CTEHKXONIlepaMi B paMKaxX BIPOBA/PKEHHS IHII[IATHB CTAJIOTO PO3BHTKY, TOTOBI CTBOPIOBATH
BIJIMOBI/IHI CTpaTeriuHi JOKYMEHTH 1 HaBiTh BXXE 3pOOHIIM TepIli KPOKH MIOAO iX BIPOBAKCHHS.
[Ipote iHiIiaTOpH KX NPOLECIB CTUKAIOTHCSA 13 0€3/1144i0 MPpodJieM, BUPIIICHHS SKUX MOTPeOye 4acTo
TUTaHIYHUX 3ycwiib. Lo e 3a mpobmemu? [lo mepie, U YCHIIIHOTO <GaIlyCcKy» JOPOKHBOI KapTH
B3a€EMOIII 31 CTEHKXOJAepaMy HEOOXiTHO 3aTyYUTHCS MIIATPUMKOI CaMHX CTeikxonaepis. [lo-apyre,
HaBITh JUIUIOMOBaHI (haxiBIi-NPAKTUKHU 31 CTAJOro PO3BUTKY Ta B3a€MOJIi CTEHKXOJIEPIB YacTo He
MaloTh YSBJICHHS MPO TaKy Mojenb. KITFOuoBi 3anuTaHHs: SIK MOXKHA CTBOPUTH MOJICIb, BiJl CIIBIIpAIll
B sIKill BUTOJly OTPHMAIOTh YCi cTekxomnaepu? 3 4oro nodatu? Sk mpe3eHTyBaTH TaKy MOJIEIb 3araiy,
00 TOBOPUTH 31 CTEHKXOIepaMy He B3arali, a mpeaAMeTHO? Sk 3apydHuTHCs MATPUMKOIO KOMITaHiH,
JIOBIBIIIH, 1110 TaKa JOPOKHsI KapTa Oyne copMoBaHa B ii iHTepecax?

Jiis moyaTKy HEOOXIHO IMPOBECTH MiArOTOBYY POOOTY — KOHCYJNbTallii, 00rOBOpEHHS poO0Y0ro
BapiaHTy Ta TMpPOMO3ULINA JOpokHBOI Kaptu. [lo-mpyre, mapanensHO 3 (OPMYBaHHSM IOTO
JOKYMEHTY, 3aJIlydeHl CKCIEPTH MaioTh OI[IHUTH PEJICBAaHTHICTh Ta MPOrpec B IMIUIEMEHTALil
BIIPOBA/DKCHHS iHiiaTuB cranoro po3utky (Llineii cramoro possurky OOH, Crpaterii po3BUTKY
«€Bpomna-2020», «Ctparerii cramoro po3BUTKYy «Ykpaina-2020»), aHTHKOPYIIIAHOI IisUIbHOCTI,
nomupennas npo3opocti 3BitHocTi (EU's FLEGT) Tomro. Ilo-Tpere, mera HOpOXHBOI KapTH Ta
YKpaiHCHKHX iHIMIATHB CTAJIOTr0 PO3BUTKY OyJIM HAOJIMKEHI B MPIOPUTETAX, MTOCUITIOBAIIN OJHE OJJHOTO
1, MOXKJIMBO, KOOPJMHYBadd B IEBHHUH CIOCIO COII0-EKOJOr0-eKOHOMIYHI mpioputeTd. Kitouose
3aBJIaHHS EKCIIEPTiB — MAKCUMAIIbHO TapMOHI3YBaTH IIi TIPIOPHTETH.

JIopoxkHS KapTa B3a€MOJIIT CTEHKXONIEPIB MOKIMKaHa 3a0e31eunT ¢)EKTUBHY COIII0-SKOI0ro-
CKOHOMIYHY CITIBIIPAIIIO IIUIIXOM CTBOPEHHS MUTICHOT Ta e) eKTHBHOI CHCTEMH MIATPUMKH JIep)KaBHHX
IHINIATHB CTaJIOTO0 PO3BUTKY; (OpPMYyBaHHS CHPHATIMBHX YMOB BelcHHS OizHecy, 3a0e3neucHHS
J€BUX MEXaHi3MIB BJaJiOi CIIBIpalli Jep>KaBHOI BiIaju, TpoMaau i Oi3Hecy Ha 3acajax COIliaJIbHO-
€KOJIOTTYHOT 0 MMapTHEPCTBA.

OuikyBaHI pe3yJbTaTH. aKTHBI3allis Jiajory Oi3Hecy, BlaJu, IPOMaJChKHX OpraHizamid Ta
EKCIEPTHOI CIUIBHOTH 3 METOI0 HaJIaro/PKEHHS CITIBIpAIll MK CTEHKXONIJIepaMH Ta BIPOBAKCHHS
METOJIIB KOPIOPAaTUBHOI colliaibHO-ekonoriunoi BianoBigaabHocTi (KCEB); po3pobka momiTuku
minrpumkn KCEB 3 ypaxyBanHs peanbHHX iHTepeciB i moTped Oi3Hecy Ta TpoMaau, a TaKoX Y
BIJIIIOBIIHOCTI 10 IPUHIUITIB CTAJIOr0 PO3BUTKY; (hOPMYBaHHS CUCTEMH MyOJIIYHOTO MOHITOPHHTY 32
IMIUIEMEHTAIII€}0  NPUAHATHX  IHIIIATHB  CTAjJOro  PO3BUTKY; IMJIBUIICHHS  CIPOMOXKHOCTI
MPEACTaBHUKIB TPOMAJITHCHKOI0 CYCIILILCTBA B KpaiHi 111010 Bu3HayeHHs 3axo/ie KCEB Ta iH.

Ceminap 5 Seminar 5



175

B. B. KOCOBCBKA, JI. 0. KPUBEIIbKA (YKPATHA, JIbBIB)
IHBECTHULIMHO-IHHOBAIIIMHI YMOBH YKPATHH

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexuika»,
79000, 6yzn. Cmenana banoepu, 12, Jlvsis, Ykpaina, e-mail: coffice@lp.edu.ua

The metallurgical and machine-building industries for Ukraine are decisive, but business
conditions are quite complicated at present. An analysis of investment-innovation conditions in
Ukraine has shown that the most problematic is the sub-group of the palitical environment, namely,
political stability and security in the state. Therefore, the increase of these indicators will attract
investments for the devel opment of these industries.

MeranypriiiHa Ta MaIIMHOOYIBHA Taly3l HaJIeKaTh 0 OMOKCTOHAIIOBHIOIOYMX Tally3el
VYkpainu, TOMy JUIs JiepKaBHM BOHH € cCTpaTerivHo BaxkimBi. YacTka peani3oBaHOi MPOAYKIIl y
MPOMHCIIOBOCTI YKpaiHu meranypriiHoi ramy3i nporsirom 2010-2016 pokie 3uu3mnacs 3 19,1% no
14,7%, a mammuHOOyAiBHOI 3 9,3% 1o 6,1% BiAMOBIAHO, IO CBIAYUTH MPO CIaJl BUPOOHHUIITBA Y ITUX
ranmy3sx. [TosCHIOETBCSI 1€ CKIIQJHOIO TONITHYHOIO CHUTYAIIEI0 SK BCEpPEeIUHI KpaiHM Tak i mosa ii
MEKaMH, & TAKOXK 3HCI[IHCHHSAM HaI[iOHAJIbHOI BAJFOTH, 110 MPU3BEJIO 0 MiABUIINCHHS I[IHU MPOIYKIIil
Ta 3MEHIICHHSM BHYTPINIHBOIO MOMHUTY HA IPOAYKIIIO IUX Tally3ed y 3B'S3Ky 31 3HHKCHHSIM
KYHIBEJIbHOI CITIPOMOYKHOCTI CriokMBayiB. [Ipore mo3utuBHUM € Te, 1m0 y 2017 porii el moka3HUK
MOKPAIIUBCS, 1 y MEeTanyprifHiil ramy3i BiH 30utsimmBes 10 15,6%, a y mamuuoOyayBanHi 10 6,4%.
lpoMy crpusuii iHHOBaINiHHO-IHBECTHIIHHI YMOBM B YKpaiHi, sIKi OLIHIOIOTbCS 3a JIOIMOMOTOIO
rinobansHoro [Haekcy inHoBaliii KopHenbebkoro yHiBepeutety. Lleid iHmekc popmyeTbest Ha MiaCTaBi
84 cy0iHmeKciB, 3rpyMOBaHUX 3a TAaKUMHU TPyNaMH. IHCTUTYI, JIOJACHKUI KarmiTaia 1 JOCITIIKEHHS,
iH(GPaCTPYKTypa, PO3BUHEHICTh PUHKY, PO3BHHEHICTh Oi3HECY, PO3BHUTOK TEXHOJIOTIH Ta €KOHOMIKH
3HaHb, PO3BUTOK TBOPYOI MisIbHOCTI. Ha OCHOBI OLIIHKK BKa3aHMX CYOIHJEKCIB Yy TaOJHMIIl MTOKa3aHO
pEeUTHHT YKpaiHH Ta JeIKUX KpaiH CBITY, B IKUX HasBHA METAIypPTisl Ta MAITHHOOY TyBaHHSI.

Tabauys 1
PeliTunr kpain 3a rianodanbuum Ingexcom iHHoBaILii
Poku
Kpainn 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 2018
(T miBpivus)

BenukoOpuranis 14 10 5 3 2 2 3 5 4
CIIA 11 7 10 5 6 5 4 4 6
HiMmeyunna 16 12 15 15 13 12 10 9 9
SInoHis 13 20 25 22 21 19 16 14 13
OpaHniris 22 22 24 20 22 21 18 15 16
Icnanis 30 32 29 26 27 27 28 28 28
IMonbiua 47 43 44 49 45 46 39 38 39
Typeuunna 67 65 74 68 54 58 42 43 50
Vkpaina 61 60 63 71 63 64 56 50 43

3 tabnumni nomitHO, o Ykpaina y 2017 p. 3a ['mobansHuM iHIekcoM iHHOBaIii mocina 50-Te
Micie 3-noMix 128 kpain cBiry, a y nepmiit nonoBuni 2018 poky — 43. OnHak, HAalHWKY1 TTOKa3HUKH
3aiiMae | rpyma «[HCTHUTYWi1», sSKa CKIaNA€ThCs 3 TaKWX IMIATPYH, SK MONITHYHE, PErylisiTOPHE Ta
0i3Hec cepenopuina. HalOuIbIn mpoOaeMHO0 Uid YKpaiHH € MArpyrna moJiTHYHOr0 CEPeAOBHIIA 10
SIKOi BXOJATH IOJIITHYHA CTAOUIbHICTH 1 Oe3meka Ta e(EKTUBHICTh YNPaBIiHHSI. 3a MOJITHYHOIO
cTabinpHICTIO 1 Oe3mekor0 Ykpaina mocigae 124 wiciie 3 127, a 3a eeKTHBHICTIO ynpaBiaiHHI — 96
Miciie 3 127. 3 nporo BHAHO, 10 HAMOLIBII HETaTUBHO HA IHBECTULIIHHO-IHHOBAIIIMHI YMOBU B Y KpaiHi
BIUTMBAIOTh MOKA3HUKKM Oe3neku. lle BuMarae mocTiiiHOI yBaru opraHiB BiIagud YKpaiHH 10 BHOOpY
eEKTUBHUX 3aXOJIB IOAO MiABUIICHHS MOJITHYHOI CTAOUILHOCTI Ta 3a0€3MeUeHHs BHYTPIIIHBOI 1
30BHIMHBOI Oe3neku y nepxkapi. CaMe 3a TakMX YMOB iHO3EMHI iHBecTOpH Ta Oi3HEC MapTHEPH
MOYHYTH OUTBIIE THBECTYBATH Y PO3BUTOK METANypTii Ta MallMHOOYAyBaHHS, SIKi B YKpaiHi MaloTh
3HaYHI pe3epBH.
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O.Ya ZAHORETSKA, L.I.LESYK,V.V.KOZYK,
V.P.ZALUTSKYI (UKRAINE, LVIV)
ECONOMIC AND ECOLOGICAL ASPECTS OF WASTE
MANAGEMENT — PARADOXES AND REALITIES

Lviv Polytechnic National University
79013, S Bandera str., 12, Lviv, Ukraine

World technological development leads to an increase in the volumes of different wastes. Today, for
the world community handling with wastes is one of the most acute economic and environmental problems.
In many countries, aswel asin Ukraine, thelegal framework, economic mechanism, technology of treatment
of solid waste do not conform to world standards. The global problem of waste management has aweight in
the scientific, organizational, economic, regulatory and applied agpects.

Currently the world community must build a dtrategy according to the Global Sustainable
Devedopment Goals, which were approved at the UN Summit on Sustainable Deveopment in 2015. Taking
into account the principle of "nobody left out" on the basis of informational, statistical and analytical
meaterials, in Ukraine the SDG national system was also deve oped and adapted. In accardance with the goals
dated in the list 12-15, specid attention should be paid to the problem of waste disposal. Today, many
aternative ways of solving the utilization of various types of waste are known. The paradox is to match their
value and codt. Typically, the technology of recycling, cleaning, etc., which are of value to society, are very
expensive. There are countries in cities where water for the population is disinfected with chlarination.
However, in Switzerland, France, Germany — it is made with ozonation. This method is one of the safest for
human health and nature. 1ts small distribution is due to high costs, the need of a complex special equipment
and professionals who can work with it. Such methods of decontamination increase the consumption of
eectricity. Countries with awesk, volatile economy can not afford it.

In the world, the traditional modd and economy are gradualy being revised and the new paradigm of
development, based on the concept of a"green” economy, is gaining more and more resonance.

In many countries, the regulatory framework for the recycling and reuse of industrial and household
wasteis established.

In Ukraine, lagt year, the Law of Ukraine "On Wagte€' was signed, in which, from January 1, 2018,
Ukraine undertook to sort al rubbish by type of material, and aso to divide it into suitable for reuse, for
disposal and dangerous. But compliance with the law is maintained by about 20-30% of settlements in
Ukraine

The recycling process has an economic and environmental component. The economic component
judtifies the possibility of obtaining processed products for usein alow-cost economy (because raw materials
are wagte). The essence of the environmental component of the recycling process is to reduce the amount of
landfills, harmful substancesin order to minimize their impact on the ecosystem as awhole. Another paradox
is that some countries do not know where to put their waste, and others think where to buy them for further
processing.

The next paradox: for developed countries it is more beneficial to "give' used computer
equipment to developing countries, since utilization of the equipment is more expensive (for example,
in Germany). Y et developing countries, sooner or later, need to utilize it as well. For that reason, the
problem only transforms and does not disappear globally.

So how may we deal with various fixed assets that have been expired? At first glance, such a
statement is surprising, since fixed assets may not "be expired”. But there is a significant amount of
fixed assets that may not be utilized simply, such as those that contain radioactive, chemical or
explosive substances (or those that are difficult to utilize for other reasons). Therefore, thereis a need
for durable and expensive maintenance of these products or their expensive utilization. At the current
moment, these products are usually not taken into account while pricing, and this negatively affects
the effectiveness of investment decisions on the issue. In the context of sustainable development,
countries of the world should take into account the most effective way to minimize the negative effects
of waste on the ecosystem, namely to make producers who release such goods liable, sincetoday it is
mainly the responsibility of consumers or municipal authorities.
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A. 5. COXHUY (YKPAIHA, JIbBIB)
OCOBJIMBOCTI YIIPABJIHHSI 3EMEJIbHUMU
PECYPCAMM B KOHTEKCTI CTAJIOT'O PO3BUTKY

JIvsigcoKrull HayioHaNLHUL a2papruil yYHigepcumem
80381, 6yx. Borooumupa Benukoeo, 1,
Jvsis-/yonanu, Yrpaina; ruta5000@ukr.net

Necessity of viewing on a system basis of conceptua reference points and priorities of
distribution of functions of management by land resources at a regional level and definitions
accordingly them to problems of management is proved. Criteria and parameters of an estimation of
land resources management efficiency are developed and are determined as an insufficient and
inadequate level of existing administrative decisions to potential opportunities of regional land
resources and their conditions.

HeoOxigHO 3a3Ha4YuTH, MO MiJ YNPaBIIHHSAM B JKUBIil MPHPOALI PO3TILIIAETHCS YIPABIIHHS
3eMEJIbHUMH pecypcamu sk OiomoriyHuM TiioM (KHBHM opranizmoMm). Jlocmipkyroun mpobiemy
VIpaBITiHHS 3eMEbHAMU pPECYpCaMM, BHXOAMMO 3 TOT0, IO YIPaBIiHHS B IIMPOKOMY PO3YyMiHHI
CIIOBa O3HAYa€ IUICCIIPSIMOBAHHMN BIUIMB KEPYIOUOi CHCTEMH Ha KEpOBaHY 3 METOI0 30epekeHHs il
CTIMKOCTI a00 MEPEeBECHHS 3 OJHOI'0 CTaHy B IHIIMH BiAIOBITHO O MOCTaBJICHOI METH. IHIIMMHU
CIIOBaMH, IMPOIEC YIPABIIHHA — II¢ BIOPSIKYBaHHS COLIaJbHOI CHUCTeMH, Uepe3 sSKy Oyne
BIIOPSIIKOBaHA CHCTEMA ,, 3¢MENIbHI pecypcu” .

[lpn pamukanbHUX EKOHOMIYHHMX TMEPETBOPEHHSIX Yy CUIbCBKOMY TOCHOJApCTBI YKpaiHH,
OB’ SI3aHUX 13 3MIHICHEHHSIM 3eMeNbHOI pedopmu, GopMyBaHHIM OaraToykiaJaHOI eKOHOMIKH Ha 0a3i
pi3HUX (OpM BIACHOCTI Ha 3eMJIIO, IIEPEXOIOM J0 PUHKOBUX BIIHOCHH 1 OJHOYACHO — PO3B’ SI3aHHAM
EKOJIOTTYHMX MPoOaeM (3aXHMCT IPYHTIB BiJ BOAHOI i BITPOBOI epo3ii; cTabimizaris i ITiIBHINECHHS
ryMyCcy B TIpyHTI, JAerpajailisi 3eMmenb, 3a0pyJHCHHS 3eMeIb BaXKKUMH METajJaMH 1 XIMIYHHUMH
eNIEMEHTaMH; YCYHEHHS HETaTUBHUX HACHIJKIB AHTPONOICHHUX 1 TEXHOTCHHHMX HaBaHTaXXEHb Ha
3eMJII0 BHACHIZIOK MeXaHi3allii, Ximi3aiii, mMemiopaii Ta iH.), yIpaBIiHHS 3€MEIbHUMH pecypcamu
SBIISIE COOO0I0 00OB’ SI3KOBY YMOBY.

VYnpaBiaiHHS 3€MENbHUMH pecypcaMyd BU3HAYAETHCS XapaKTEpOM PO3BUTKY 3EMEITbHHX
BITHOCHH, TOOTO BOHO BifioOpakae MoTpeOr Ha MEBHOMY €Talll #oro po3BHTKY. 3 IbOrO BUILIUBAE, 110
pecypcu TOTPIOHO pO3TISNATH SIK CHCTEMY B3a€MO3B’SI3aHMX MPABOBHX, TEXHIKO-CKOHOMIYHHUX,
OpraHi3alliifHO-TOCIIONAPCHKUX  3aXOJiB JIEPXKaBH, CIPSMOBAaHMX HA PETYIIOBAHHA 3eMENbHUX
BIJJTHOCHH, OpraHi3aiilo palioHAIBHOI0 EKOJOTr00e3NeYHOro0 BHUKOPHUCTAHHS Ta OXOPOHH 3EMENb B
iHTepecaX BChOTO CYCHUIbCTBA. MeXaHI3MOM pO3B’ sI3aHHS yciX 3axXoliB € BHBYEHHS 1
KapTorpadyBaHHsS 3eMENbHUX PECYpCiB, BEICHHS JEPKABHOTO 3EMEIBHOTO KaaacTpy, MPOBEACHHS
3eMIICyCTPOIO, 3/IHCHEHHS JIEPKaBHOTO KOHTPOJIIO 32 BUKOPHCTAHHSM 3e€MeNb Ta iX MOHITOPHHTY,
BHPIIICHHS 3€MEJIbHUX CIIOPIB TOIIO.

Sk BUIIMBAE i3 3araJbHOI TEOPii YNPAaBIiHHS, B JAHOMY BHIAJKy WIETHCS HE PO YIPaBIiHHS
JEOJBMH, a TPO YIPaBIiHHS pecypcamMu 1 TakuM crenudiuHuM pecypcoM € 3emisi. Hacammepen 1ie
CTOCYETBCS CUIBCHKOTOCIONAPCHKUX Ta 1HIINX 3EMENbHHUX YTillb, SIKi BHKOPHCTOBYIOTHCS 200 MOXYTh
OyTH BUKOPHCTAHI Ha JOCSTHYTOMY PiBHI PO3BHTKY NMPOIYKTHBHUX CHJI PI3HUMH TAITy35IMH TOCTIOZaPCTBA.

[NoTpiGHO 3a3HAUYMTH, IO PO3BUTOK CHCTEM YIPABIIHHSI MOTPIOHO PO3IISIATH Yepe3 MPHU3MY
METOJIB YIPABIIHHSA, IO Ja€ MOXKIUBICTh MO 3pO3YyMITH  EKOJIOTIYHI MpOIecH Y
3eMIIEKOPUCTYBaHHI.

OdyHKIIIOHAIbHE CITIBBIIHOIICHHS EKOJOTTYHMX KOMIIOHEHTIB HeJiHIlHE: He3HayHa 3MiHa
OJTHOIO 3 HMX MO)KE IIPHBECTH JI0 HEAaJCKBATHO BEIMKOI MO3MTHUBHOI a00 HEraTHBHOI 3MIHHU I1HIIUX
CKJIAJIOBUX CHUCTEMH. 3 BHIIECKA3aHOTO MOXKHA 3pOOUTH BMCHOBOK, IO YHPAaBIIHHS 3eMEIbHUMH
pecypcamu 1ie I[iIecpsIMOBaHHMH TPOLIEC OMEPATHBHOTO aHAII3y CTaHy KOHTPOIBOBAHOTO 00’ €KTa Ta
po3poOKa HeoOXimHUX 1 eQEeKTUBHUX YIPaBIIHCHKUX pillleHb, MOBHA i CBOEYAcHA X peamizamis 3
METOIO JIOCATHEHHSI MAKCHMAJILHOTO €KOHOMIYHOT'0 €)eKTy 3a MPUHHATHAX eKOJIOTTYHUX TTOKA3HUKIB.
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T. 1. JAHBKO, A. B. IEPECYHBKO (YKPAIHA, JIbBIB)
EKOIHHOBAIIII Y CUCTEMI CTAJIOT'O PO3BUTKY:
NEPCIIEKTHUBH TA IIJISIXH iX PO3BUTKY B YKPAIHI

Hayionanonuu ynieepcumem «/Ivgiscoka nonimexuika»
79000, 6yzn. Cmenana banoepu, 12, Jlveie, Yrpaina;tanyadanko@ukr.net

The content of the concept of "eco-innovation" is considered and the essence of eco-inventions
in the system of sustainable development is singled out. Systems of measures to increase resource
efficiency, which can reduce the need for raw materials, are presented. It has been researched and
found that the main tasks that Ukraine faces in the field of eco-innovation development today is to
increase and resource efficiency with a reorientation on the predominant use of renewable resources
and the expansion of recycling practices.

Ha cporomni mpoOnema 30epeXeHHs Ta 3aXUCTy HABKOJIMIIHBOTO CEpeloBHUINA B YKpaiHi
HaOyBae Bce OUIBINOI aKTyalbHOCTI. AJpPKE TOAI Koimu €Bpoma BXe MPOTIroM 0aratbox pOKiB
IHTEHCHBHO BIIPOBA/DKYE EKOIHHOBaIlil, YKpaiHa JMIIe 3amo4aTKOBYE IHHOBALIWHY MisJIbHICTB
EKOJIOTIYHOI0 CIpsiMyBaHHs. KpH30Ba eKojoriuHa CHUTyallis, 110 CKilajacs B YKpaiHi CBIqUUThH MPO
JOCUTh BEIMKY MHUTOMY Bary peCcypCHOMICTKHX Ta CHEPrOEMHUX TEXHOIOTiH, HU3bKY EKOJOTIuHY
CBIJIOMICTh I'POMAJISIH, TaKa CUTYallisl MPOTATOM 0araThboX POKIB MpH3Beia J0 3a0pyIHEHHS BOJONM,
3eMellb Ta aTMOC(EpHOro MOBITPs. BUpIIeHHS cydacHHMX EKONOTiYHUX TPOOJIEM MOXIIUBE JIHIIE
IUIIXOM BIIPOBA/DKEHHS IHHOBAI[IMHUX METOJIB Ta CIOCOOIB PO3BUTKY HAIlIOHAJLHOI €KOHOMIKH 3a
paxyHOK MOJEpHi3allii BUPOOHHUIITBA, IO J03BOJIMTh HAM OTPUMATH €KOHOMIYHY CaMOCTIHHICTH Ta
Ha3JI0THATH PO3BHMHEHI KpalHM 3a paxyHOK BIIPOBA/PKCHHS CUCTEMHM IHHOBAIlIHHUX 3aXOJiB, MO0
MiZIBHIICHHS piBHS ekoyoridHol Oe3neku. Came mepexiy 0 EKOIHHOBAIIMHOIO THITY PO3BHTKY
BIIKPUBA€E BEIMKI MEPCIEKTUBU Y BUIIISII MaJIOBIIXOMHUX TEXHOJIOTIH 3 BUCOKHUM PIBHEM OINIAJIHOCTI
CHEePreTHYHUX PECYpPCiB Ta EKOJOTiYHOI OE3MeKol0, 10 J03BONUTh YKpaiHi MOYaTH KOHKYPEHTHY
00poThOy Ha puHKY €Bporneticbkoro Corw3sy.

Briepmiie monsarTs «ekoinHoBarlii» Bukopucranu K. ®acnep i I1. IxeiiMce, siki TpakTyBaiu ixX sk
MPOLIECH 1 MPOYKIIIIO, IO CIIPHUAIOTH cTajgoMy po3BUTKy. K. Peninrs i T. I[Bik BBaXkaroTh, 1110 11 HOBI
a00 3MiHEHI mpollecH, OOJaJHaHHs, IMPOAYKI[iSA, METOAMU 1 CUCTEMH YIpPaBIIHHA, IO JAaIOTh 3MOTY
VHHKHYTH 200 3MEHIIUTH IIKIJJIMBUH BIUTMB HA HABKOIUIIHE CEpEAOBHINE. 3 IUIMHOM Yacy TMOTJISIN
Ha TPAaKTyBaHHS IIbOTO TOHSITTS BUIO3MIHIOBAJIOCS 1 3apa3 HOro TpakTyrOTh OUIBIN MIHpIIE, K OYIIb-
Ky (popMy IHHOBAIIiH, 110 CIIPSAMOBaHI 200 MalOTh CBOIM Pe3yJbTAaTOM 3HAYHMI Ta JEMOHCTPOBAaHUMN
porpec y Hanpsimi JOCSTHEHHS METH CTAJIOT0 PO3BUTKY HUISIXOM 3MEHIIICHHS BIUTMBY HA HABKOJIHIITHE
CepelIOBHIIE, MIABUINECHHS CTIMKOCTI IO EKOJOIIYHOrO HAaBaHTAXCHHS a00 JOCSATHEHHS OLIbII
epeKTUBHOTO 1 BiINOBIJAILHOIO BUKOPHCTAHHS IPUPOIHUX PECYPCIB.

€Bporieiicbka KOMICIS HajJa€ MPUKIAIUM TaKMX IHHOBAIl Yy MPOEKTI HOBOI OE3BiIXOMHOI
nporpamu Juis €BpOIU: 3HWKEHHS BHUTpAT €Heprii i mMaTtepiaiiB y BHUPOOHHUITBI (eeKTUBHICTD);
CTBOPCHHSI PHHKIB BTOPUHHOI CHPOBHHHU (depe3 JeprkaBHi 3aKyIiBIIi); 3a0XOUCHHsS CIIOXKHBAYIB 10
3MEHIIICHHS BIAXOMIB 1 IXHBOTrO SKICHOTO COPTYBAaHHS; CIPHUSHHS Yy KIacTepu3alii IisjIbHOCTI,
CTIpSIMOBAHOI Ha 3aro0iraHHs MEpeTBOPEHHIO TMOOIYHUX MPOAYKTIB Ha BiIXOIH; 3aMpOBaKCHHS
OpEeHIU/KOJIEKTHBHOIO BUKOPUCTAHHS TOCIIYT SIK aJbTePHATHBH BOJIOIIHHIO TOBApaMH.

Cri 3ayBaXkKHUTH, 10 HABEJCHI CUCTEMH 3aXOIB 3 MIABUIICHHS PECYPCOCPEKTUBHOCTI MOXKYTh
3HU3HUTH TOTpedy y cHUpOBUHHHX pecypcax Ha 17-24% no 2030 p., mo € BaroMuMm J0Ka3oM
HEOOX1THOCTI MiZABUINECHHS MPIOPUTETHOCTI €KOIHHOBAIIIH.

Came TOMy, Ha IiJCTaBi BUIICBHKIIAJICHOr0 MOXHA CTBEPKYBATH, 1[0 OCHOBHI 3aBJIaHHs, SKi
ChOTOJIHI TOBHHHI OYTH TEPIIOYEPTOBUMH JIIsl HAIIOI JiepikaBU B cepi eKOIHHOBAIIHOTO PO3BHUTKY,
MAaIOTh TOJATATH y MiIBUIIEHHI pecypcoedeKTUBHOCTI 3 MepeopieHTalliel0 Ha TiepeBayKHE BHKOPHC-
TaHHSI BITHOBIIOBAJILHUX PECYPCIB Ta PO3IIUPEHHI MPAKTUKU PEIUKIIIHTY.

TakuMm 4YWHOM, B Cy4acHHX YMOBax CHCTEMa CKOJIOTIYHHUX 1HHOBalild HaOyBae Bce OUIbIIOT
aKTYaJIbHOCTI Ta Ba)XJIMBOCTI, aJiKe BOHA Oe3MOcepeIHhO CIPHSE CTAIOMY PO3BUTKY, MOKPAIICHHIO
KOHKYPCHTHHX TIepeBar KpaiHH i Ta iCHy€ MOIITOBXOM JI0 €KOHOMIYHOT'O 3pOCTaHHS.
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T. 1. JAHBKO, H. I1. ABOPCBHKA (YKPAIHA, JIbBIB)
CTPATEI'TYHHE IVTAHYBAHHA SAIK IHCTPYMEHT 3ABE3INEYEHHS CTAJIOI'O
EKOHOMIYHOI'O PO3BUTKY TOPI'OBEJIbHUX IAINTPUEMCTB

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexuika»
79000, 6yz. Cmenana banoepu, 12, Jlveis, Yrpaina;tanyadanko@ukr.net

The content of strategic planning is highlighted, its essential features are highlighted and
strategic planning is considered as an instrument for ensuring the sustainable economic devel opment
of commercia enterprises. The sequence of stages of the strategic planning process at trade enterprises
isinvestigated and considered.

VY cydacHMX yMOBAaxX TOCIHONAPIOBAHHS aKTYaJlbHOI MpOOIEeMOI0 € 3a0e3NedeHHs] CTaloro
€KOHOMIYHOTO PO3BUTKY TOPTOBEIBHUX IANPHEMCTB, IO 3yMOBIIOE 3POCTaHHS POJi CTPATEriyHOrO
TUIAHYBaHHSA. Y TIpoLieci CBOET MAisUTBHOCTI TOPTOBENBHI IMIIPUEMCTBA 3a JIOIIOMOTOKO CTPATEriyHOrO
TUTAHYBAaHHS MalOTh MOMKITHBICTh BYaCHO BpaxOBYBaTH BHYTPIIIHI Ta 30BHIIIHI (akTopH, siKi 3a0e31euyroTh
CIIPUSITIIMBI YMOBH HOTO e()eKTHBHOTO (DYHKIIIOHYBAHHSI.

Posrnsinatoun crpareriuHe IUIAHYBaHHS SIK IHCTPYMEHT 3a0€3MEUECHHSI CTAIOr0 EKOHOMIYHOTO
PO3BUTKY TOPrOBEIBHUX IMIIIPHUEMCTB, MOXKHA BHOKPEMHUTH IIEBHI Horo BiacTuBocTi. CaMe 11l BIACTHBOCTI
TIOKJTIaJIEHI B OCHOBY PO3YMIHHS HOTO CYyTHOCTI Ta 3a0e3MedyroTh e)eKTUBHICTh LILOTO MPOLeCy, TOOTO 3a
JIOTIOMOTOF0 CTPATETiYHOTO IUIAHYBAHHSI TIOBUHHI ()OpMYBATHCh KOHKPETHI Il AisUTBHOCTI Ta TPIOPUTETH
PO3BHTKY TOPTOBENBHUX MIIPUEMCTB, 3 YpaxyBaHHSM SIK BHYTPIIIHIX, TaK 1 30BHIMIHIX YAHHHKIB, 5K
BIUIMBAIOTh HA KIHIIEBI pPE3yJbTaTH IiX ISUIBHOCTI, PO3KPHBAIOYM OCHOBHI 3aBJaHHS Ta IHIUKATHBHI
MMOKA3HUKH, 10 MArTh OYTH JOCATHYTI, @ TAaKOK CTpaTeriyHe IUIaHyBaHHS MOBHHHO OYTH TaKuM, IO
nependayae MOMIYK NUBIXIB a[anTailil TOProBebHUX MIIMPHEMCTB JI0 3MiH Y PHHKOBOMY CEPETOBHILL.

Cam mpoliec CTpaTeriyHoro IiaHyBaHHSI Ha TOPTOBELHOMY IMIANPHEMCTBI MOKHA 300pa3uTh y
BUTJISIII HU3KH MOCITIZIOBHUX eramiB (puc.l).

BuzHnaueHHs CTpaTeFi‘-IHI/IX uineﬁ TOPIroBEJIbBHOI'O l'IiZ[l'IpI/ICMCTBa }(

JlociikeHHs Ta OLiHKa BHYTPIIIHBOTO Ta 30BHIIIHBOTO CEPEIOBHILA
TOPrOBEJILHOIO ITLIPUEMCTBA

BuzHaueHHs CTpaTeFi‘-IHI/IX AJIBTCpHATUB

BuGip i onparroBanHs crparerii

J
N
ITiAroToBKa OCTaTOYHOrO BapiaHTy CTPATEriYHOro IUIaHy AiSUIBHOCTI TOPrOBEIBHOrO Mij-
npreMcTBa (CTpaTeriyHuil HaH)
J
ITinroToBKa CepeHFOCTPOKOBOTO IIaHy (CepeTHbOCTPOKOBE TIIaHyBAHH:) ]

ITiaroroBKa piyHUX IUIAHIB Ta IporpaM (KOPOTKOTEPMiHOBE IIAHYBaHHS)

‘ Peanizais ruaHiB Ta BU3HaUCHHsI Pe3Y/IbTATIB

TakuM YMHOM, TIPOIEC CTPATEriYHOro IUIAHYBAHHS OXOILUIFOE TIOCIIZIOBHE BUBYCHHS TOPTrOBEIBHOIO
MIINPUEMCTBA Ta HOr0 CEPEIOBHINA, a PE3YJIBTATOM € JOKYMEHT, Y SKOMY JCTalIbHO BUKJIAICHI YCI 3aXO0/IH,
sIKi HEOOXIIHI JUId JOCSATHEHHS MadOyTHIX IIUIeH, BM3HAUCHUX HAa OCHOBI OTPMMAHOI I Yac IPOIECY
TUTaHYBaHHS iH(QopMaIIii.

OTxe, JKOIHE TOPrOBEJILHE MIANPUEMCTBO HE 3MOXKE 3a0€3MEUNTH CBOET e(h)eKTUBHOI JISUIBHOCTI Ha
PHHKY Yy JOBIOCTPOKOBIM IEPCIIEKTHBI HE 3IIMCHIOIOYM BHBOXCHE CTpATerivyHe IUIAHYBAHHS CBOET
nisutbHOCTI. Came 3acTOCYBaHHSI JiEBOTO CTPATETiYHOrO ITUTAHYBAaHHS € OJHIEIO i3 BaXCJIMBHX YMOB
3a0€31eYeHHSI CTAJIOT0 eKOHOMIYHOTO PO3BUTKY TOPTOBEITEHUMH ITiIIPUEMCTBAMH.
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T. 1. JAHBKO, M. M. MATJINY (YKPATHA, JIbBIB)
EKOJIOI'O-EKOHOMIYHI ACIIEKTH PAIIIOHAJIBHOI'O|
BUKOPUCTAHHA HA®TU TA HA®TOIIPOAYKTIB B YKPAIHI

Hayionanonuu ynieepcumem «/Ivgiscoka nonimexmuika»
79000, 6ysn. Cmenana banoepu, 12, Jlveie, Ykpaina; mahdug@ukr.net

The problems, related to extraction, development and rational use of oil and petroleum products,
are considered. It has been established that rational and efficient oil production will help the state
ensure a stable, uninterrupted and cost-effective satisfaction of domestic and external demand for ail,
its products of processing and related products; high and stable revenues to the state budget; exit of
Ukraine into new world markets due to increased export of this raw material. The priority directions of
support, development and rational use of oil and petroleum products in Ukraine are highlighted.

Exomoriuna cutyariis, sika CKIajacs ChOroJHI B YKpaiHi XapaKTepU3y€eThCs, IK KpU30Ba, 4epe3
HEXTYBaHHS 00’ €EKTHBHUMH 3aKOHAMH DPO3BUTKY, BIITBOPEHHS Ta pPalliOHATBHOTO BHUKOPHUCTAHHS
MPHUPOIAHO-PECYPCHOTO MOTEHITially KpaiHu. HeKoHTpolboBaHE BUKOPHCTAHHS BUUYCPITHUX TIPHPOJTHHX
pecypciB, HH3BKHI pIBEHb EKOJOTIYHOI CBIIOMOCTI CYCHUILCTBA CIPHSUTA HEPAIiOHATLHOMY
MPHUPOJAOKOPHUCTYBAaHHIO. 30KpeMa, BiIOYBA€ThCs BEIMKE BUCHAXKEHHS 1 JIerpanaiisi HaQTorazoBHX
POIOBHIL, 3HAYHO MOTIPIIYIOTHCS T'EOJIOTIYHI, TEXHIYHI Ta EKOHOMIYHI YMOBHM iX eKCILTyaTallii.
OckKiIbKY 3amack HaQTH € OOMEKEHUMH | BOHH HE BiJIHOBJIIOIOTHCS, TOMY ITUTaHHS, SKi [OB si3aHi 3
BHUJOOYTKOM, PO3BUTKOM Ta paIliOHAILHUM BHUKOPHCTAaHHSIM HadTH Ta HAQTONPOAYKTIB HaOYyBalOTh
BCe OLITBIIOro 3HAYCHHS.

[Ipobnemu BunoOyTKY HadTh B YKpaini mos s3ani 3 TuM, mo noHax /0% 3amaciB HadT 3a
KpUTEPiIIMU pIBHSI BHUCHAKCHHS 3amaciB, OOBOTHEHHS MPOAYKIIl, B'SI3KOCTi, KOJIEKTOPCHKHX
XapaKTepUCTHK MOpiJ HaleKaTh 10 KaTeropii BaKKOBUIOOYBHUX. IX BiHECEHO 10 HU3LKOMPOHUKHUX
KOJICKTODIB, TOKIaJAX SKUX O0araTOIUIaCTOBI, 3 BHMCOKOK JIITOJIOTIYHOI HEOJHOPIMHICTIO SK 3a
TUTOIIEI0, TaK 1 332 TOBIIMHOIO MPOJYKTUBHUX pPO3pi3iB. J[BI TPETHHM TaKkWX 3amaciB 30CEpPEIKEHO B
MOKJIa/IaX, M0 3ajsrailoTh Ha TiauOuHax moHays 2500 M. Po3pobieHHS BaKKOBHIOOYBHUX 3arlacis
HadTH moTpedye 3acTOCYBaHHS CIEU(IYHMX, HAYKOEMHHUX 1 BHCOKOBHTPATHHMX TEXHOJOTIH Ta
obnaHaHHSI.

3a nanumu [HTEpdakcy MokasHUKW IMITOPTY HAPTH Ta HAPTOMPOAYKTIB 3a ciueHb — TpaBeHb 2018
POKY MOPIBHAHO 3 aHanoriyHuM mepiomom 2017 poky 3pociu Ha 36,8 %, To6To Ha nona 100 Tucsad TOHH,
mo obiinutocs Ykpaini y 205,5 minbiioHiB nonapis ( Ha 66,8% Ounbliie HOK B MOMEPSIHBOMY POIIi).
Bonnowac, na Ilpukapmarri Ta B bopucnaBi Ha JIbBIBUIMHI YOpHE 30JI0TO BWTIKAE 3 MMiA 3eMIIi
MOTPAIUISFOYM Ha MPHCAAMOHI TUISHKYA Ta IIIBAIK JKUTIOBUX OYAMHKIB. EKCIIEpTH CTBEpDKYIOTH, IO
MOKJIaI HA)TH B JJaHUX palioHaX MOXKYTh 3a0€3MEUNTH BHYTPIIIHE CIIOKHUBaHHS B YKpaiHi Ha 336 pokKiB.
Aute Hapa3i, y 3B 13Ky 3 XaJaTHUM CTaBJICHHSAM JIEP)KaBH 10 BUTOKY Ha(TH 3 I 3eMJTi, MAEMO €KOJIOTIUHi
npo0JIeMH TI0B si3aHi 3 3a0pyIHEHHSAM BOIM Ta 3aTOILUICHHSIM OYIMHKIB TaHUM pecypcoM. PartioHabHuMiA
Ta edexTuBHUN BHIOOYTOK HadTH IONMOMOXKE JepkaBi 3a0e3neunTH: cTabuibHe, Oe3mnepebiitHe W
EKOHOMIYHO e(peKTHBHE 33JI0BOJICHHsI BHYTPIIIHBOIO i 30BHINIHBOTO IMOMUTY Ha HadTy, MPOMYKTH il
nepepoOKH Ta MPOILYKTH CYITYTHIX TOBApPIB; BUCOKE Ta CTabUTbHE HAJIXO/PKEHHS JI0 JAePKaBHOTO OIO/DKETY;
BUXiJl YKpaiHU Ha HOBI CBITOB1 pUHKH uepes3 301TbIICHHSI €KCIIOPTY JaHOT CHPOBHHH.

TakuM 4YHHOM, OJHUM 13 TPIOPUTETHUX HANPSAMKIB JUIS MATPUMKH  PaIiOHAILHOTO
BUKOpUCTaHHS HadTH Ta HAQTONPOAYKTIB B YKpaiHi € 3alydeHHS BITUYM3HSHUX Ta 1HO3EMHHX
IHBECTHIIH IiJ| JAepXKaBHI TapaHTii 1 CTpaxyBaHHS, IO JO3BOJUTH 30UIBIIMTH OOCATM MalOyTHIX
IHBECTHIIIi, PO3IIUPUTH IMPAKTHKY 3allydeHHS 1HO3EMHHMX IHBECTOPIB uepe3 ayKIiOHH, a TaKOXK
PO3LIUPHUTh MDKHAPOAHE CIHIBPOOITHUIITBO 3 YKpalHOH dYepe3 CHUIbHE OCBOEHHS HOBHMX POIOBHIIL
IHO3eMHUMH KOMIIaHIsIMU — IIEPEMOJKI[IB KOHKYPCIB (TCHEpiB) Ha MPaBo iX pO3POOKH.

Omxe, HapTa Ta HAPTOMPOLYKTH € CTPATEriYHOI CHPOBHHOIO 1 OJHMM 3 HaWBaXJIMBIIIMX
(akTOpiB EKOHOMIYHOI HE3aJIGKHOCTI OyAb-sKOI JepikaBH, a TakoX INOCINAIOTh YiIbHE Micle y
CBITOBIfl CTPYKTYpi CHOXHBAHHA NEPBUHHUX EHEProHociiB. BumoOyTrok Ta palioHaibHe
BUKOpUCTaHHSI HadTH JonoMoke YKpaiHi YHHKHYTH E€KOHOMIUYHHX MpoOieM, MiJIBUIIMTH pPiBEHb
KOHKYPEHTOCIPOMOXKHOCTI Ta 3MIIIHUTH CBOI MO3HIIii Ha BITYN3HSIHOMY Ta CBITOBOMY PUHKY.
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M. T. BELIb (YKPATHA, JIbBIB)
®AKTOPHU CTAJIOT'O PO3BUTKY )
TOPTOBEJILHOT'O MIINIPUEMHUIITBA B YKPATHHI

Hauvionanvnuii ynisepcumem «/Ivgiecoka nonimexuixa»
79013, 6yx. C. Banoepu, 12,JIvsis,Yrpainu; becmtpeet@ukr.net

Economic problems in Ukraine need to be addressed in the context of social and environmental
aspects that are designed to address the Concept of Sustainable Development. The positive impact of
factors on sustainable business development in Ukraine is related to the motivation of entrepreneurs,
which arises on the basis of state support and state regulation of initiatives for the integration of
sustainable development and entrepreneurship development strategies in such areas as "assortment”,
"workers', "environment" and "society".

Exonomiuni npobiemn B YkpaiHi HEOOXiHO BHPINIYBATH Yy pO3pi3i COIabHUX Ta EKONOTTYHUX
ACTEeKTIB, OCKUIBKM B TIPOTWJIGKHOMY BUIAJKy BHHHUKAE MXOTOMIS MK ii €KOHOMIYHHM 3pOCTaHHSM,
COLIAIbHOI0 ~ CMPABEUTMBICTIO Ta  PAIliOHAIBHUM  TMPUPOJOKOPUCTYBAHHSIM, TOOTO  BiJICYTHICTh
LTECITPSIMOBAHOI B3a€EMOJIIT CKIIAJOBMX IMX MPOLIECIB, SIKi MOKIMKAHA BUPIIIUTH KOHIICMIIIS CTajI0ro
PO3BHTKY.

OCHOBHHM IHJMKAaTOPOM EKOHOMIYHOTO PO3BHTKY KpaiHu Bu3HaHO po3mip BBII nHa mymry
HaceJIeHHs, KU B YKpaiHi 3anmumaerbesi HaiimMeHIMM cepen Kpain CHiBIPYKHOCTI He3aJIeKHHX
nepxas (CH) B 2017-2018 pokax i craHoBHTh Oiin3bko 2 Tuc. USD, xoua 19 tpaBus 2018 p.

[pesunenT Ykpainu mianucaB Yka3 Mmpo oCTaTOYHE MPUTTMHEHHS ydacTi YKpaiHu y CTaTyTHHX
opranax CH/I. Kpim toro ingukatop BBII Ha nymy HaceneHHs He BijoOpakae piBeHb COIIaIbHOTO
PO3BHUTKY KpaiHM Ta eKONOTiuHy e(eKTUBHICTH eKOHOMIKH. Tak, YKpaiHa yBililuia 1o rpynu Kpaid 3
COIlIaJIbHUM PO3BUTKOM BHIIE CEPEIHBOTO 3a MiICYMKaMH JOCIIPKEHHS aMEPUKaHChKOI HEYpPSIOBOT
oprawnizariii Social Progress Imperative B 2017 porii i 3aiinsiia 64-e miciie 3a piBHeM *KHUTTS cepen 128
KpaiH CBITy. ABTOpPH JOCHI/KEHHS MiJKPECIOI0Th, M0 MPaKTUYHO BCi IMOKA3HUKHU COI[IAIbHOTO
PO3BUTKY YKpainu 3anumuiics Ha piBHI 2016 poky, ajie € 1 HOMIMNIIeHHs MO3HUILiH 00 TOCTYITY 10
iHpopMaIlil Ta KOMyHiKalliid, cBoOOay BHOOPY 1 0COOMCTOI CBOOOIM, a TaKOX JOCTYIY JO BHIIOL
ocBit. Haiiumi Oamm VYkpaiHa oTpuMana MO TO3UINSAX «XapuyBaHHS 1 0a3oBe MequuHE
obciyroByBanns» (98,47 3 100) i «/loctyn o 6a30Boi ocBiti» (97,52).

[lomo iHAEKCY EKOJOTiYHOI e(pEeKTUBHOCTI YKpaiHW, SKHH OI[IHIOE CTaH HAaBKOJIUIIHLOI'O
CepeloBHUIla Ta >KUTTE3NAaTHICTh ekocucteM 180 kpaiH cBiTy, To BiH ckiaB 52,87 31 100 OGanis y
norounomy 2018 porii, 1 BoHa nociia 109 cxoauHKy.

B HamionaneHiit monosifi oxniero 3 17 minmeit cramoro po3sutky Ykpainu 3rigHo Ilporpamu
po3eutky OOH Ha 2015-2030 poku B YKpaiHi 3a7eKki1apoBaHo 11k «BianoBiganbHe BUPOOHHUIITBO Ta
CIIOXKMBaHHS», Nie chepa CHOKMBAHHS 3a3HAYCHA OKPEMHM CErMEHTOM BHPIIICHHS 3aBlIaHb Ta
JOCSATHEHHS LIJICH, 30KpeMa JjIs MiANPHEMHHUIITBA. BiATOAI MiAIPUEMHHUIITBO 3MYIIEHE PO3MIIAIaTH
ACIICKTH OXOPOHH 3[I0POB's JIIOAMHH, O€3MIEKH XKHUTTS, OXOPOHU TOBKULIS, IKOCTI XapYOBHUX MPOAYKTIB
MIPH IPOBEICHH1 TISUTBHOCTI SIK TIPIOPUTETH, @ BIITO/AI IHAMKATOPH CTAJIOTO PO3BHUTKY Y il raiys3i.

TakuM YMHOM, TOJNITHKA CTAJOTO PO3BHTKY y MiNNPUEMHHITBI (OPMYETBCS MMij BIUTMBOM SIK
BHYTPIIIHIX (pakTOpiB, TOOTO B HACIIIOK MisUTBHOCTI MiAIPUEMIl Ta HAaHMaHOI'O MEPCOHATY, TaK i
30BHIIIHIX (paKTOPIB, AKI IHIIIIOIOTHCS 30BHIIIHIM CepeIoBUIIEM (PYHKIIIOHYBaHHS, 0€3 yJacTi Ta mo3a
BOJICIO CYO'€KTMBHOIO OCOOMCTICHOrO (DakTopy, a TakoX Il BIUIMBOM CTaOUTI3yHOYHMX 1
JecTablIi3ylounx, MPSIMUX Ta OMTOCEPEKOBAHUX, 00’ EKTHBHHX Ta Cy0' €KTUBHUX (aKTOPIB.

3arayioM MO3UTUBHUIA BIUMB YCiX (haKTOpIB Ha CTiliKill pO3BUTOK MiANMPUEMHHITBA B YKpaiHi
MOB'SI3aHUI 3 MOTHBAIIEIO IIANPHEMIIB, SKa BHHHMKAE€ Ha IIJACTaBl ACP)KAaBHOI MIATPUMKH Ta
JIep’)KaBHOTO PETYIIOBAHHS IHIIIATHB IHTErpamii 3acall CTaJoro pPO3BUTKY Ta CTparterii po3BHTKY
MiANPUEMHUIITBA Y TAaKUX chepax sIK «aCOPTUMEHT», KIPAI[iBHUKH», «CEPEIOBHUIIE» 1 «CYCITLITBCTBO.
TakuMm YHMHOM, TPOIOHYETHCS TPAKTYBaTH CTiHKIH PpO3BHTOK MINANPUEMHHITBA — SIK MPOIEC
MOCTIHOTO Mepexoly CUCTEMH Iijl BIUIMBOM 30BHIIIHIX 30ypeHb 1 yIMpaBIiHCHKUX PIMIEHb 3 MEHII
eexTuBHOrO cTany B OUIbII eEKTHBHHH, KU 3/IHCHIOETHCS B MPOTPECHBHOMY HAINPSIMKY 3TiIHO
1ijIed 1 3aBJaHb CTAJOr0 PO3BUTKY, B IHTCHCHBHOMY PEKHMMI 1 BIAMOBITHO J0O CTPATEriYHHUX IIUICH
Cy0’ EKTIB MiANPUEMHUIITBA, IIOTPEO CYCILIHCTBA 1 PO3BUTKY Talry3i.
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A.B. KYUEP (YKPATHA, XAPKIB)
CTAJIMU TBYHTOBHVI MEHE/UKMEHT SIK IHCTPYMEHT
IMIVIEMEHTALII HU3bKOBYTJIEHEBOI'O 3EMJIEKOPUCTYBAHHA

HHI] «lucmumym rpynmosunaecmea ma aepoximii ineni O. H. Cokono8cbk020»
61024, 6yx. Yaiikoscwvka, 4, Xapkie, Ykpaina;, pochva@meta.ua

This paper examines the sustainable soil management as an instrument for implementation of
low-carbon land use in Ukrainian agriculture, exploring the degree of observance with the principles
of this management in agricultural enterprises. The obtained results demonstrate the present state of
observance of the principles of sustainable soil management in agricultural enterprises, the availability
of opportunities and reserves to improve the situation of their implementation, due to which this
should be carried out.

VY monepenHix CBOIX JOCHIPKEHHSIX MH 3allpPOIMIOHYBAJIM CTPATEridHi MPIOPUTETH PO3BUTKY
HU3BKOBYTJICIIEBOTO arpapHOro 3eMIICKOPUCTYBAHHS: MPHU3YMUHEHHS 3MEHIICHHS BMICTY TyMycy i
JOCSITHEHHsT fioro 0e3aedinuTHOro 0alaHCy HUISXOM 3aCTOCYBaHHS TPAIUIIMHUX 1 HETpaAULIAHHX
OpraHiuHUX JOOpHB; 3HWKEHHS AHTPOIIOrEHHOTO HABAHTA)KEHHS Ha TIPYHTOBHH IOKPUB IUITXOM
3aCTOCYBaHHS HH3BbKOBYTIICIICBHX TEXHOIOTIH; ONTHUMI3allisi CTPYKTYpH BHKOPHUCTAHHS 3EMETbHHX
VTifib IUIIXOM BHJIYYEHHS 3 0OpOOITKY MaJIONPOAYKTUBHUX 1 JerpajJoBaHUX I'PYHTIB 3 JAJbIIUM iX
3aiCHeHHSAM a0o0 3ally)KeHHSIM; EKOJIOTi3allisl arpapHoro 3eMJICKOPHUCTYBaHHS, 30KpeMa IUITXOM
PO3BHUTKY OPTaHIYHOTO 3eMJICPOOCTBA; PO3BHUTOK arpoCTpaxyBaHHS U EKOJOTIYHOTO CTpaxyBaHHS,
30KpeMa IUITXOM pO3pO0IICHHS i 3aCTOCYBaHHS MEXaHI3MY CTpaxyBaHHs POIIOYOCTI IPYHTIB.

OmHuM 3 IHCTPYMEHTIB IMIUIEMEHTAIlil HH3bKOBYTJICLEBOI'O0 3EMJICKOPHCTYBaHHS MH
MPOIIOHYEMO CTaJIMi IPYHTOBHUH MEHEDKMEHT SKHH PO3MIAJAEMO SK OIUH 13 IHHOBaIiIMHUX
PI3HOBHU/IIB €KOJIOTTYHOTO MEeHEeLKMEHTY. HuHi y cBiTi po0iiemMa cTajoro IrpyHTOBOIO MEHEIDKMEHTY
B CUTLCHKOMY T'OCIOJAPCTBI HaOymna riobanbHOro Xxapakrepy. JoOpoBibHI KepiBHI MPUHIKUIH MOA0
palioHabHOr0 BUKOpHCTaHHs IpyHTOBHX pecypciB (VGSSM) pospobiieni [mobanbHUM IpyHTOBUM
maptHepctBoM (GSP), cxBameni Pamoro IIpomoBomsuoi Ta cimbChKorocmomapcbkoi Opramizariii
OO0’ ennanux Hamiit (@AO) y rpyani 2016 p. Ha cBoiit 155-i cecii, MU TPUITHIM 32 OCHOBY IS
PO3pOOIICHHS METOJIUKH EKCIEPTHOTO EKCIPEC-OIIHIOBAHHS Ta CUTYAI[IHHOTO aHaji3y CTYIeHs
JOTPUMAaHHS IMX MPHHIUITIB Y CLTBCBKOMY TOCIIOJIAPCTBI, sIKi TIepen0avacThecsl 3aCTOCOBYBATH Pa3oM 3
THIIUMH JUTs1 OOTPYHTYBaHHSI IPUHAHSATTS YIIPABIIHCHKUX PIlIeHb 1 Jii.

Jnst nporo MU po3poOMIIM aHKETy W MpOBENIM ONUTYBAaHHS CKCIEPTIB MIOAO BH3HAUYCHHS
CTYIICHSI JOTPUMAHHS TPUHIMIIIB CTAJIOT0 I'PYHTOBOTO MEHEKMCEHTY B arpapHUX MiJIPHEMCTBAX
VkpaiH, a TakoX BITHOCHOI BaXKJIMBOCTI (3HAYYIIOCTi) IUX NPUHLMIMIB. EKCriepTaMu BHCTYIHIH
12 npoBigHUX y4eHUX 1 QaxiBIiB y cepi OXOpOHH IPYHTIB 3 pi3HUX perioHiB Ykpainu. OUiHIOBaHHS
CTYIICHSI JOTPUMAHHS KOXKHOT'O MTPHHIIMTIA 3/11HCHIOBAIN 32 5-TH 0aJIbHOO MIKANOo, fie: 1 6anm — myxe
HU3bKHI PiBEHb IOTPUMAHHS MpUHIHUNA (IyXKe ICTOTHI BiIXHMJICHHS, HeBUKOHAHHS BUMOT); 2 6anu —
HU3bKHI PIBEHb TOTPUMAaHHS NpUHIHKIA (iICTOTHI BiaXuiieHHs); 3 6aiu — cepeiHiil piBeHb JOTPUMaHHS
npuHnuna (MOMITHI BiXuieHHs); 4 0aniu — BHCOKHMH piBeHb JOTPUMAHHS TNpHHIMNA (T0OpHid,
HEICTOTHI BifXWiIeHHs); 5 0aiB — 1y)e BUCOKHI piBEHb JOTPUMaHHS MPHHIMNA (BiAMIHHUHN, OBHE
BUKOHAHHS BHMOT). Y3arajJbHEHHS pPe3yJabTaTiB BHKOHAHOTO TOCITIKEHHS 3aCBiTYMIO HU3BKHMH i
cepenHiil piBeHb JOTPUMAaHHS MPHHIMITB CTAJOro I'PYHTOBOI'O MEHEKMEHTY: MiHiMi3alis eposii
IPYHTIB — 2,58; MiIBUIIIEHHS BMICTY OpPTaHiYHOI pEYOBHUHH B IPYHTI — 2,25; 3a0e3nedeHHs OanaHcy i
LUKJIIB MOXKMBHUX peyoBUH y IpyHTI — 3,00; 3amobiranHs, MiHIMI3allis Ta TIOM’ SIKIIICHHS 3aCOJICHHS i
OCOJIOHITIOBaHHS TpyHTIB — 2,83; 3amo0iraHHs Ta MiHiMi3amis 3a0pyaHeHHs TpyHTIB — 2,75;
3aro0iraHHs Ta MiHIMI3aI(is MiJKUCIEHHS IPYHTIB — 2,92; 30epekeHHst 1 30UTbIIeHHS 010pI3HOMAHITTS
rpyHTiB — 2,50; MiHimi3alis 3anedaTyBaHHs IpyHTY — 2,50; 3anobiranHs Ta MiHIMI3alis YUIUTbHEHHS
IpyHTYy — 2,25; yINOCKOHAJIeHHsSl YIPaBIiHHS TPYHTOBOIO Bosioroto — 2,75. OnepikaHi pe3yabTaTh
JIEMOHCTPYIOTh CTaH JIOTPUMaHHS TPUHIMIIB CTAJIOr0 IPYHTOBOTO MEHEDKMEHTY B arpapHHX
MIANPUEMCTBAX, HASSBHICTh MOYKJIMBOCTEH 1 pPe3epPBIB MOJIIMIICHHS CUTYAIIIi 100 IX IMIUIEMEHTAIli1, 3a
PaxyHOK 4Oro Iie i 31iHCHIOBATH.
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B. . BAKAW, T'. B. COMAP, O. A. BAJIIOX (YKPAIHA, JIbBIB)
METO/J CTPYKTYPHUX MATPUILb —
IHCTPYMEHT MOJEJIOBAHHSI EKOCUCTEM

Hayionanonuu nicomexniunuti ynisepcumem Ykpainu
79057, eéyn. I'enepana Yynpunxu, 103, Jlvsie, Vkpaina;, nltu@ukr.net

This paper presents is shown that the most suitable tool for analysis of the ecosystem is the
structural matrixes that allows visualizing of the complexity of the relations between all elements of
the system on the basis of the frequency and amount of information interchange. The mathematical
treatment of structural matrixes enables us to form the most optimal ecosystems and to schedule their
activities.

Po3BUTOK eKkocUCTEMH B YMOBax JUHAMIYHOTO COIiaJIbHO-€KOHOMIYHOI'O CEpeOBHUINa
3aJIeKUTh BiJl MPUHHSATHX pilleHb y Tpoleci MpoeKkTyBaHHs 1 ympasmiHHS. [locTiiiHO 3pocTaroua
JWHaMika 3MiH BUMarae Oe3lmepepBHOI OpraHizaliifHO-TeXHIYHOI mepeOyqoBH IHCTPYMEHTY
MOJICTIIOBAHHSI 3 METOK HAONMKEHHsI ICHYIOYOI EKOCHCTEeMH JO il ONTHMalbHOro crany. Lls
opraHizalliifHO-TexXHiuHa 1mepedyIoBa € JMHAMIYHUM TPOIECOM 3 YpaxyBaHHsIM IHHOBAI[IHAX 3MiH Ha
erami iX po3BHTKY. TOMy pO3INIANAEThCS 3aBIAHHS YAOCKOHAICHHS ITHCTPYMEHTY MOJEIIOBAHHS
CKOCUCTEMH JUIA il aHai3y.

Jnst aHanizy CTPYKTYPHO-CKIIQJIHUX €KOCHCTEM 3a3BUYail X MPENCTABISIOTh Y BUIIIAII PI3HHX
MaTeMaTHYHUX MOJeIel, 30KkpeMa, CTPYKTYpPHUX (PYHKIIIH iX cTaHiB, sKi BiTOOPaKalOTh CTaH CUCTEMH
B 3QJOKHOCTI BiJi CTaHIB 1 eleMeHTIB 1 3B'SM3kiB MK HMMHU. i1 MOOYIOBM TaKUX MOJemeit
BHUKOPHUCTOBYIOTh Pi3HI METO/IH, 1, 30KpeMa, METOJ] CTPYKTYPHUX MATPHIIb.

[ToOynoBa CTpYKTYpHOI MATpHII CTPYKTYPHO-CKJIATHOI E€KOCHCTEMH IPOBOIUTHCS HUISTXOM
MOJJAHHS KOXKHOT'O €JIEMEHTa €KOCHUCTEMH Yy BUTIISAL NOOYTKY eJIeMEHTApHHX CHCTEM, IO MICTATh
3MIHHI BHXIJIHUX CTaHIB €JIEMEHTIB, CTPYKTYpHO IIOB’SI3aHHX BIAIOBITHMUM BHYTPILIHIM CTaHOM
elIeMEHTa, SIKUi PO3IIIAAa€ThCs, 1110 IPU3BOAUTD 10 OTPUMAHHS BiANOBIAHUX CTPYKTYPHHUX (DyHKIIIH 3
OaraTbMa CTaHAMH €JIEMEHTIB CTPYKTYPHO CKJIaJJHOT CHCTEMH.

IpencraBineHns CTPYKTYpH Oyapb-skoi ekocucreMd (abo okpeMoro 1i 00 €KTa, SIK YaCTHHH
eKOCHCTEMH) METOJIOM CTPYKTYPHHX MATPHIh MO’KHA BUKOHATH B KUJIbKa €TAIIiB 3a MEBHUM aJIrOPUTMOM,
MPUYOMY Ha KO)KHOMY HACTYITHOMY €Tarli YTOYHIOBATHMEMO CTPYKTYPY CHCTEMH BiJHOCHO OCSTHYTHX
pe3yJbTaTiB Ha TOMEPEHROMY eTami. Takuid alropuTM Ja€ MOXITHBICTh OJHOKOHTYPHY MATPHIIO B
mporeci Jeraizamii meperBoproBaTd B 0araTOKOHTYpPHY a00 BHUKOHYBATH 3aBJIaHHS y 3BOPOTHOMY
MOPSIIAKY, BIAMOBIIHO O CTPOro iTEpallifHOro Mporecy po3poOieHHsS CTPYKTypu. OTKe, TaKUM IiIXif
CTBOPIOE MOXKJIMBICTD PO3MIIAATH TaKi CHCTEMH SIK B KJIaci MPOCTHUX, TakK 1 B KJIaci CKIaJHUX CUCTEM.

[IpencraieHHss cucTteM 3a JOMOMOTOI0 METOAY CTPYKTYPHHX MATpHIb JIA€ MOXXIIHBICTh
3aMpONOHYBATH KPHUTEPIl CKIaAHOCT], 00yMOBJICHI 0€3M0ocepeIHbO iX CTPYKTYporo. Tak, BCi CUCTEMHU
JUIATBCS HA J[BA YITKO PO3ALICHUX MK COOOI0 THIM 332 TaKOK Ba)KJIMBOI'O O3HAKOIO, SIK KLIBKICTBH
3aMKHYTHUX KOHTYPIB BCEpPEIMHI Sapa CHCTEMH, TOOTO BCEpPEIMHI KBaJApaTHOI YaCTUHH MATPHIIL.
Meron CTpYKTYpHHX MAaTpHIlb IOISITae B MOOYAOBI OpieHTOBaHOrO rpada Ha MaTpUYHIN CITI Ha
OCHOBI PO3pOOJICHOTO aJITOPUTMY Ta MPUHHATHX pimeHb. OcoOIMBY yBary HeoOXiIHO 3BEpHYTH Ha
JOTPUMAaHHS BIAMOBIJHOCT] 3HAKIB MPSMHX 1 3BOPOTHUX 3B'A3KiB Ha rpadi ta marpuii. B mpomy i
MoJIsAiTa€ TOJIOBHA (hi3MYHA CYTHICTh CTPYKTYPHOI MATpMIll, SKa € OCHOBOIO IS PO3POOJICHHS
CTPYKTYPH CKJIaJIHUX €KOCHCTEM JUIS iX JOCIiIKEHHS.

CTpyKTypHI MaTpuili, MOXYTh CIyI'YBaTH XOPOIIMM aHATITHYHHM IHCTPYMEHTOM, SIKHH Y 3HAYHIHA
Mipi ¢opMaitizye po3poOICHHS CTPYKTYpH CKIaHMX OaraTOBUMIPHHX €KOCHCTEM. METOH CTPYKTYPHHX
MaTpHUIlb JI03BOJISE IUIIXOM creipdiuHoi ¢GopMu 3amucy Koe(iliEHTIB MAaTpHIli, HE BAIOYKCh 0
JIOIATKOBHX TpadidHIX 300pakeHb, aHAII3yBaTH ekocucreMy. [IpakTHyHuiA JOCBiA MOKa3aB, IO PO3MIp i
3HAUCHHSI CKJIAJIHAX CUCTEM MPSMO MPOIOPLIiHI PO3MIPYy MOXIIMBHX MPOOJIEM 1 HACTIIKIB. Y Ci Il CUCTEMH €
CKJIaJJHIMH CHCTEMaMH, TOMY iX TIPEACTABIICHHS HA CTPYKTYPHHX MATPHILIX, 3 BiIOOPaKSHHIM MPSIMUX 1
3BOPOTHHX 3B’ SI3KIB, JIO3BOJISIE BU3HAYMTH I[UTHIA s HEBPAXOBaHNUX PaHillle B3aEMOJIIH.

3anporoHOBaHO aNrOpUTM JUIsl PO3POOJICHHSI CTPYKTYPH CKJIaJIHHX CHCTEM, IO OTPHMAaB CBOE
3aBEpIICHHS Y BHTJBSIII CTAHIAPTH30BaHOI (POPMHU CTPYKTYpHUX MaTpullp. Taka (opMma MpecTaBICHHS
MAaTpHILli 3HAYHO MPUHHSTHIIIA B MPOIECi aHami3y ekochcTeMd. LM camuM 3po0JeHO KPOK JI0 y3aralib-
HeHHS (hopMaJtizartii po3po0JIeHHS CTPYKTYPH CKIIAIHUX 0AraTolIbOBHX Ta 0araTOBUMIPHHUX €KOCHCTEM.

Ceminap 5 Seminar 5



184

CEMIHAP 6

PO3BUTOK EKOJIOTTYHOI'O TYPU3MY
B ACIIEKTI CTAJIOT'O PO3BUTKY

Ceminap 6 Seminar 6



185

I'. 1. LIbHULBKA-TUKABUYK (YKPAIHA, JIbBIB)
OIIHKA KOHKYPEHTOCHPOMOXHOCTI TYPUCTUYHUX ITIAITPUEMCTB

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexmuika»
79013, 6ys. Cm. Banoepu, 12, Jlvsis, Ykpaina; halyna.y.ilnytska-hykavchuk@lpnu.ua

The essence of enterprise competitiveness assessment, stages of evaluation and classification of
estimation methods are considered. The most common methods for assessing competitiveness are
presented. The procedure for calculating the complex indicator is revealed. When calculating it is
expedient to take into account the following unit indicators: food, the use of material, labor resources,
financial status.

CyyacHi yMOBH TOCHOJApIOBAHHS XapaKTEPU3YIOTHCS TOCHIICHHSM KOHKYPEHINT Mix
MiAPHEMCTBAMH, 30KpeMa 1 TYpHUCTHYHHMH. s yCIiNIHOrO PO3BHTKY IiIIPUEMCTBA MOTPIOHO
MPOBOJMTH OI[IHKY HOT0 KOHKYPEHTOCIIPOMOXKHOCT!I.

Or1iHKa KOHKYPEHTOCIPOMOYKHOCTI MiAIPUEMCTBA — [1€ CYKYIHICTh aHATITHYHKUX Ta IHIIUX i,
CIIPSIMOBAHUX Ha BU3HAYCHHS PiBHS KOHKYPEHTOCIIPOMOXHOCTI TS pO3pOOKH 3aX0iB, CIIPSIMOBAHHX
Ha 3a0e3MeyeHHs] KOHKYPEHTHHUX IepeBar MiAMPHEMCTBA Ha PHHKY.

O1iHIOBaHHS KOHKYPEHTOCITPOMOKHOCTI TYPHCTHYHOTO MiINMPUEMCTBA MOXE BigOyBaTHCS 3a
TaKMMH eTaramMu. BHOIp IMiIIPHEMCTB-KOHKYPEHTIB JUIs TOPIBHSHHS; 30ip iH(opMmarlii; po3poOka
CHCTEMH OIIHHMX TIOKa3HUKIB; pO3PaXyHOK OJWHUYHUX TIOKA3HUKIB KOHKYPEHTOCIIPOMOXKHOCTI
JOCITIDKYBAHOTO MIANPUEMCTBA Ta KOHKYPEHTIB; MOOYI0Ba MOPIBHUIBHUX TAOJIMIb, BU3HAUCHHS Ta
OI[IHIOBaHHSI PIBHS KOHKYPEHTOCIIPOMOXKHOCTI MIAPHEMCTBA 332 HAHOUTHII TPUAHATHAM METO/IOM.

Hns OI[IHKH KOHKYPEHTOCIIPOMOXKHOCTI TYPUCTUYHUX MiATPHEMCTB MOXYTh
BHUKOPUCTOBYBATHUCS Pi3HI METOW. BOHM MOMUIAIOTHCS:

1) 3a crioco6OM OIIHKH: AKICHI, KITBKICHI;

2) 3a (GOpMOIO TpeCTaBICHHS PE3yJIbTaTy: MaTPUYHIi, rpadidHi, IHICKCHI;

3) 3a HarpsiMmoM (popMmyBaHHs iH(bOpMAIliiHOT Oa3u: KpUTepiaibHi, EKCIIEPTH;

4) 3a MOXJIMBICTIO IPUIHATTS CTPATErTYHUX PillIeHb: OTOYHI, CTpaTerivHi.

Haiibinpn  mOmMpeHMMH  METOAaMH  OIIIHKH ~ KOHKYPEHTOCIPOMOXKHOCTI  TYPUCTHYHHUX
nignpuemcte €; SWOT-anani3, Meron exkcrieptHux oiiHok, SPACE-aHai3, MaTpuIsl KOHKYPEHTHUX
ctpareriii M. [Toptepa, iHTErpaabHUI METO, METOJ] PI3HHIIb, METOJI OaJIiB.

O1iHKa KOHKYPEHTOCIIPOMOXXHOCTI TYPHUCTHYHOTO TINNPUEMCTBA MOXKE IPOBOAUTHCS 32
KOMITJIEKCHUM TIOKa3HUKOM. MeTorKa HOro po3paxyHKy HACTYIHA: BU3HAYAETHCS TIEPENIK OI[IHHHX
MMOKa3HUKIB, OOYMCIIOIOTHCS 1X 3HAYCHHS, BHU3HAYA€THCS Bara MOKa3HHUKIB, KOS(DIIEHT KOHKYPEHTO-
cripoMOXKHOCTi. KOMIIIeKCHUN MOKa3HUK KOHKYPEHTOCITPOMOXKHOCTI MiIMPUEMCTBA O0UHCITIOETHCS K
cyMa JO0OYTKIB 3HA4YeHb OJWHWUYHUX IIOKa3HUKIB KOHKYPEHTOCHPOMOXXHOCTI Ha ix Bary. Mami
MOKAa3HUK KOHKYPEHTOCIIPOMOXHOCTI TOPIBHIOETBCS 3 ITOKa3HMKOM KOHKYPEHTa 1 3HaXOAUTHCS
BITHOCHUH TOKAa3HUK E(PEKTHMBHOCTI SK BIIHOIICHHS KOMIUJICKCHOT'O ITOKa3HHWKAa KOHKYPEHTOCIIPO-
MOXHOCTI OI[IHIOBAHOTO MiJNPHEMCTBA 1 MMiIPUEMCTBA-KOHKYpEHTa. SIKIo 3HaYeHHs Oy/e OUTbIINM
BiJ 1, TO mMiaNIpuEMCTBO KOHKYPEHTOCIIPOMOXKHE 1 Ma€ MepeBaru HaJi KOHKYpEHTOM. | HaBmaku, sSKIIO
Koe(iIlieHT Oyjie MEHIIIMM BiJl OJUHHIII, TO MIAMPHUEMCTBO € HEKOHKYPEHTOCIIPOMOYKHE.

[Noka3HUKH KOHKYPEHTOCIIPOMOXXHOCTI MOXKHA 3TPYIyBaTH HACTYITHUM YHHOM: TPOAYKTOBI,
MOKAa3HUKH BHKOPUCTAHHS MaTepiajbHHUX, TPYIOBUX pecypciB, (iHaHCOBOrO crany. Tak, MPOAYKTO-
BHMH IMOKa3HUKAMH € PEHTaOCIbHICTh MOCIYT, SKICTh MOCIYT, IHAEKC MiH. [[oKa3HUKM BUKOPHUCTAHHS
MartepiaibHUX PeCypCiB BKIIOYAIOTh: MOKa3HUKU CTaHy Ta BUKOPHCTAHHS OCHOBHHUX 3ac00iB (BapTicTh
OCHOBHHX 3ac00iB, KOe(illiEeHTH OHOBJICHHS Ta BHOYTTSA, 3HOCY Ta NPUIATHOCTI, (POHIOBIImAYa,
(hoHaOMICTKICTE, (OHT0030POEHICTD), KoedillieHT 000pOTHOCTI OOOPOTHMX aKTHBIB Ta iHmi. Jo
MOKAa3HHUKIB BUKOPHCTAaHHS TPYAOBHX PECYPCIB BiTHOCIATHCA KOE(IIEHTH TUIMHHOCTI IMEpCOHANY,
000poTy 31 3BUIBHEHHS, O0OPOTY 3 MPHHUHATTS, MPOMYKTUBHICTh Npami Ta iHmmn. OCHOBHUMH
MOKa3HUKAMH OI[IHKK (PIHAHCOBOTO CTaHy WiANMPHEMCTBA € KOE]Ii€EHT aBTOHOMIi, Koe(illieHTH
JIIKBITHOCTI, KOe(ilIEHTH ALIOBOT aKTUBHOCTI, pEHTa0EIBHOCTI.
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H. B. TPUHBOX, JI. A. ITYEHKO (YKPAIHA, JIbBIB)
EKOJIOTTYHUIA TYPU3M VY KOHTEKCTI 3bAJIAHCOBAHOT'O
PO3BUTKY HAIIIOHAJIBHOI EKOHOMIKHA

BII «Jlvsiscvka ¢hiniss Kuiscbkoeo HayionanbHoeo yHigepcumemy KyJibmypu i MUCMeyme
79000, 6yn. Kywesuua, 5, Jlvsis, Yrpaina;, knukim_Iviv@ukr.net

Ukraine's economic growth within the context of balanced and sustainable development is an
important strategic direction for the devel opment of society. Hence, it means the construction of a new
model of the national economy balanced development tending to focus primarily on a person and to
meet vital needs of people without harm to society and nature. Tourism industry, including
ecotourism, contributes greatly to balanced development of the national economy.

Posrmsimaroun cydacHHMH cTaH PO3BUTKY CKOJOTIYHOTO Typu3My B YKpaiHi, y KOHTEKCTi
30aJIaHCOBAHOT'0, CTAJIOTO PO3BHTKY HAIIOHAIBLHOI €KOHOMIKH,BAPTO 3a3HAYUTH HACTYITHE.<TYpHU3M
eKOJIOTiuHMiT» (eKOTYpH3M) Ie. — OpraHisallis MOJZOpOKeH 3 O0OMEKEHOI0 KINbKICTIO YYaCHHKIB y
MPUPOJHI 30HM 3 MOXJIMBHM BiIBIyBaHHSM MIiCIlb, III0 MPEACTABJSAIOTh KyJbTYpPHY IIHHICTh Ta 3
METOIO peatizallii pi3HUX MPOEKTIB OXOPOHH W PalliOHATBHOTO BUKOPUCTaHHS IMPHUPOJHHUX PECYPCIB; -
BIJNOBiIajlbHA TIOAOPOXK Yy MPHUPOIHI 30HHM Ta OO0JIACTI 3 METOH 30CPESKCHHS HABKOJIMIIHBOTO
CEepeIoBHIIA 1 MIATPUMAHHS H00pOOYTY MICIIEBUX JKUTENIB (BU3HAuUeHHS MiKHApOMHOI opraHizaiii
eKOTypH3My). 30allaHCOBaHMM, CTIMKHM PO3BHTOK HAIIOHAJIBHOI EKOHOMIKM Tepembadae, IO Te
MOKOJIIHHS JII0/IeH, sIKe 3apa3 MPOXKHUBAE Y KpaiHi MOBHHHO TaK BUKOPUCTOBYBATH PECYPCH JUISL CBOIX
motped, Moo iX Ie BUCTAYMIIO Ha BIK JiTel, BHYKIB. PO3BUTOK €KOHOMIK KpaiH CBITYy Hepeadayae He
JIUIIIC PO3B’s3aHHS 1X EKOHOMIYHMX 3aBliaHb, a TAKOXK Y 3aJ0BOJICHHI )KHTTEBO HEOOXIIHUX MOTPEO
moziell 6e3 KoM I CYyCHUILCTBA Ta MpUpoad. BiamosimHo no «Ctparterii po3BHTKY TypU3MYy Ta
KypopTiB Ha niepion 10 2026poky» MiHicTEpCTBO €KOHOMIUYHOTO PO3BUTKY Y KpaiHU 3aTBEpAUIIO TUIAH
3axomiB 3 peanizamii manoi crparerii (makaz Nel902 Bix 28.12.2017p.). BimmoBimHo mo «[liany
3axoiB 3 peanizaiii CtpaTerii po3BUTKY TypU3My Ta KypopTiB Ha mepiox 1o 2026 poky y 2018pomi»
BHU3HAYEHO OCHOBHI HampsiMd, a came. 1-Hampsm «besneka typucri»; 2-Hanpsim «HopmaTtuBHO —
npaBoBa 6aza cepu TypusMy Ta KypoptiB»; 3-Hanpsm «Po3BUTOK TYpHCTHYHOI iHPpACTPYKTYpH»; 4-
Hanpsim «P0o3BUTOK TTI0ICEKUX pecypciB»; 5-Hanpsm «MapkeTHHroBa MONITHKA PO3BUTKY TYPU3MY Ta
KypopTiB YkpaiHu». Y KOHTEKCTI 30ajlaHCOBAHOI'0, CTIKOrO PO3BUTKY HAIlIOHAJILHOI SKOHOMIKH,
BIJIMIOBIIHO /10 3a3HAYCHUX BUIIIE HOPMATUBHO — MPABOBUX JIOKYMEHTIB, 3allpOIIOHOBAHO HACTYITHE: -
3a HanpAMOM «PO3BUTOK TypHCTHYHOT iH(PACTPYKTYPH». CTBOPEHHS Ta O0JAIITYBaHHS EKOJIOTTYHHX
OCBITHIX CTEXOK Ta TYPHCTHYHUX MapIIPYTiB Ha TEPUTOPIAX Ta 00 €KTax MPUPOIHO-3AIOBIIHOTO
¢douay; po3pobka CHUTBHUX BENO-,MMMUX Ta IHIIMX MapHIPYTIB MK OJH3BKO PO3TAIllOBAHUMH
HAI[IOHAIFHIMH TapKaMyd Ta B MEXKax TPaHCKOPIOHHHUX OiocepHUX pe3epBaTiB; PO3BHUTOK MEpExKi
BEJIOCHUIIEIHUX JIOPDKOK; — 3a HanmpsiMoM «PO3BHUTOK IFOACHKUX pPECypCiB» HACTYITHE. MPOBEICHHS
ceMiHapiB — TPEHIHTiB, MO OyAyTh CIPHUATH 3alOYaTKYBaHHIO Ta PO3BUTKY BJIACHOI cripaBH y cdepi
arpoOi3Hecy Ta e(eKTHBHIM MisUTBHOCTI MaJioro IiIIPHEMHHUIITBA B CUIBCBKIA MICIIEBOCTI;-3a
HampssMoM  «MapKeTHHroBa IIONITUKA PO3BHTKY TYypH3My Ta KypopTiB YKpaiHW».COpUSHHS
MapKETHHTOBIH JISUTBHOCTI arpoTypHUCTHYHUX TOCHOJAPCTB; HAMIOBHEHHS aKTYaJIbHOIO iH(OpMAIIIE0
CalTIB MPUPOJHO — 3aMOBITHIX YCTAHOB; CTBOPEHHSI Ta OOJIAIITYBAHHS TYPUCTUYHO — PEKpeaIliitHIX
MYHKTIB y MEKax HaI[lOHAIPHUX TNPUPOJHHUX TapKiB Ta iH. Y MIACYMKY CIiJl 3a3HAYHMTH, IO
BUKOPUCTAaHHSI TMPHUPOJO — 3aMOBiTHOrO (OHAY, PEKpeallifHUX 30H 1 TEPUTOPi MOBHHHO OYTH
CBIZIOMUM, Yy TapMOHIl 3 TNPHUPOAOIK Ta 30EPESKCHHSIM EKOCHCTEM. Y IHIIMX BHIAIKaX MOXYTh
BUHUKATH CUTYAIlil, KOJH TPUPOJIHI YMHHUKN HE 3MOXKYTh OYTH KOHTPOJIBbOBaHI JIFOABMHU._BaxmuBum
ACIIEKTOM EKOHOMIYHOT'0 3pOCTaHHS YKpaiHH, B KOHTEKCTi 30allaHCOBaHOI'O, CTaJOr0 PO3BHUTKY, €
moauau. Came JIIOIMHA, K OJHA 3 HAHTOJIOBHIIINX I[IHHOCTEH CYCHIIbCTBA, IOBHHHA OYTH y IIGHTPI
HOBOT'O PO3BUTKY YKpainu. BaxIuBUM acrekToM, y mo0ya0Bi 30a1aHCOBAHOIO, CTAJIOr0 PO3BUTKY, €
OINTUMI3allis BCIi€l JISUTBHOCTI JIFOJCTBA B MO0 B3aeMOMil 13 JOBKULIAM, Y MOOYIOBI €KOJIOTIYHOL
Oe3meKky IUIaHETH B IHTEpecax BIDKMBAaHHS JIFOJCTBA Ta ONTHMI3alil PO3BUTKY IHMBLUIIZAIl Yy
XXI cromitTi.
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L. 3. IVIISK, ¥O. M. PUMAP (YKPAIHA, JIbBIB)
OBIPYHTYBAHHS MIKPOKJIACTEPHOI'O PAMOHYBAHHSI
JIbBIBCBKOI OBJIACTI SIK TYPUCTCBKOI JECTUHAIII

Hayionanvnuii ynisepcumem “ Jlvgiecoxa nonimexuixa”
79057, eyn. Yynpunxu,130, JIvsis, Ykpaina; kaf turyzm |p@ukr.net

On the basis of the theoretical substantiation of the types of tourism that it is expedient to
develop in the Lviv region, the estimations of tourist resources concerning the mentioned types of
tourism are carried out. The obtained data were used to reveal the microcluster tourist zoning of the
Lviv region.

OcobnuBOCTI Cy4acHOi KOHKYpEHIii y cdepi rocrofapioBaHHs, i B TOMY YHCIi B ramysi
Typu3My, MOJSTAlOTh B AKTHBHOMY 3aCTOCYBaHHI IHCTPYMEHTIB TEPUTOPIaJbHOTO MAapKETHHTY.
BuokpemiieHHsT Ha JAecTHHAIl paioOHIB 3 OJHOTUITHUMH TYPHCTCHKHMMH MpUBabaMu Ja€ 3MOTy
00’ eqHaTH 3YCHILIS B PEKJIaMyBaHHI IUX PadoOHIB, TOOTO BCIX MiANPUEMCTB rajiy3i, 00 €IHAHHX Yy
TEpUTOpPIabHUX KiIacTepax. 3Ba)kaloul Ha I¢ BaXKIHMBO, 100 TYPUCTUYHE pPaliOHyBaHHS OYIO
BUKOHAHE BIIMOBITHO JO TEPUTOPIATBHOTO PO3IMOAUTY HAWBAXIHUBIIIONO TYPHCTHYHOTO PECypCy —
PO3IOJIUTY TYPUCTCHKUX MTPHUBA0.

[epmr Hi>k OOTPYHTOBYBATH TYPHCTHUYHY KIIACTEPHY CTPYKTYPY JIbBIBCBKOI 00JIACTi IOUIIBHO
PO3MEXKYBaTH CyMDKHI TEpMiHU. 30KpeMa, KIdcmepom BBAKATHMEMO TEPUTOPIlO, sSKa € OIHIEI0 3
JEKITBKOX YacTHH obmacti (MK aaMiHicTpaTuBHOI oauHHUIl YKpainn). O eqHaHHS KiTbKOX obOaacreit
Ha3UBaTHMEMO Makpokaacmepom. OKpemi aJMiHICTpaTHBHI pailoHu oOnacti uu ix 00 emgHaHHs (Y
MeXax KIacTepiB) HA3MBATUMEMO MIKpoKIacmepamu. 3 TIOTJIsAY TPOCYBAHHS LUX PI3HOPIBHEBUX
TEepUTOpiaIbHUX 00 €JHAHb Ha PUHKY, B peKliaMi Makpokjacrepa Oyne MiHIManbHa iHGOPMAIIS PO
Ty TYPUCTCBKY NpuBaly, SIKy aKTHBHO PO3BHUBAIOTh HA TEPHUTOPil BCHOr0 MaKpOKIAcTepa; y peKiami
KJjacrepa JaoiacThesi iH(OpMallis Mpo JONATKOBI TYPUCTCHKI MPUBAOH, XapaKTepHI IS TEpUTOpii
KJlacTepa; y pekiaMi MIKpOKJIacTepa JoAacThCs TPeTs iH(opMallist — Mpo TPETIo TPYIY TYPUCTCHKHX
npuBad, 30cepeKeHUX Ha TEPUTOPIi MiKpoKIacTepa. 3rajjana TpUpiBHEBa pekiiaMHa iHpopmairis (s1ka
iHpOpMyBaTHME TMPO XapakTep TOJIOBHUX TYPUCTHYHHX MPHBA0 KOXKHOI TEPUTOPIabHOI AUISHKH
JIeCTHHAIlIT) MOXe OyTH BioOpa)keHa B CTPYKTYpi Bi3yasibHOI iH(pOpMaIlii Ha JIOrOTUIIAX TYPHCTCHKUX
KJIACTEPIiB. Ha JIOTOTHIII MAaKpOKJIacTepa JOCTaTHHO BIATBOPUTH CHMBOJI OJHOTO BHIYy NpPUBad, Ha
JIOTOTHITI KJacTepa JO0 CHMBOJAa MaKpoOKiIacTepa JOJacThCsl CHMBON TPUBA0, XapaKTepHUX IS
KJIacTepa, a Ha JIOTOTHII MIKpOKJIacTepa J0 3rajlaHuX JABOX CHMBOJIIB J0JAacCThbCs TPETI — CHMMBOI
TYPUCTCHKUX MPHBA0, 30CEPEIKESHUX Ha TEPUTOPIi MIKpOKIIacTepa.

Meronomorist BAOKpEMIIEHHSI TYPUCTCHKHX MiKpokiacTepiB y JIbBIBCBbKiil obnacti momnsirana y
BHKOHAHHI Takux Jiii. Ha mincraBi TeopeTHuHNX MipKyBaHb OOIPYHTOBAHO, IO Ha TEPUTOPIi OKPEMHX
aJIMiHICTpaTUBHUX paiioHiB JIbBIBCHKOI 00JACTi JAOMITFHO PO3BUBATH MEBHUI CIEKTP BHIIB TYpU3MY
JUIA B 13HMX TYPHUCTIB, 1 MEBHUM CIEKTP BHIIB TYpHU3MY U1 HaIllOHAJIBHHMX TYpPHUCTIB. lle Ba)nuso,
OCKUTBKH 3 MOy MPOIEAYypH MaTeMaTHYHOTO KIIACTEPU3YBaHHS, pE3yNbTaT LUX i MPSIMO
3ajexaTHMe BijI TOTO, sIKi TYPHCTCBhKI pecypc OyIyTh OXOIUJICHI aHaii3oM. SKIo MU B mporenypi
MaTeMaTHYHOTO KJIACTEPU3YBAHHS BpPAaXOBYBATHMEMO Ti TYpPHCTCBKI pecypcH, siKi He pO3BHBa-
TUMYThCS B OOJIACTi, TO OTPUMAEMO KJIACTEpPH, HE aJIeKBaTHI JI0 PO3IOALTY BHKOPHUCTOBYBaHUX
TYPUCTCHKHX pecypciB. SIKIO, CKaXXiMO Ha SKIHCh TEPUTOPIl MPIOPUTETHO PO3BUBATUMETHCS SIKUHCH
OJIMH BHJ TypH3MY, TO BpaxyBaHHS IIiJ] 4aC BUOKPEMJICHHS MEX I[bOr0 KIAacTepy pecypciB iHIIOrO
BUJY TYPU3MY CIIOTBOPHTH BHOKPEMIJICHHS! OTHOTUITHUX CYMIKHUX paiOHIB, sIKi IONUIBHO 00’ €JHATH
B MIKpOKJIacTep.

[Ticnst BU3HAYCHHS BUIIB TYpU3MY, SKi JOIIFHO pO3BUBATH Ha TepuTopii JIbBIBCbKOI 00acTi,
BUKOHAHO OI[IHIOBaHHS TYPUCTUYHUX PECypCIiB JJIS 3raJlaHuX BUJIB TYpU3MYy, IO CTAllO IiJICTaBOIO
JUIS BUKOHAHHS JIid MaTeMaTUYHOI KJIacTepu3allii. YHaCII0K KX il BUABJICHO Ti CYMDKHI paiiOHH
JIbBiBCHKOI 00JacTi, sIKi MarOTh MOJIOHI TYPUCTHYHI PECYPCH, 1 SKi OTXKe, JOIILHO 00 €aHATH Y
MIKpOKJIacTepH.
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T. 1. BOXKYK (YKPAIHA, JIbBIB)
OCOBJUBOCTI ®YHKLIOHYBAHHS
EKOJIOITYHOI'O TYPU3MY (HA MPUKJIAAI TYPUCTUYHOI
JECTUHAILIi «<BUJIKOBE», OIECHKA OBJIACTb)

Hayionanvnui ynisepcumem “ Jlvgiecoka nonimexuixa”
M. JIveie, eyn. I'en. Yynpunxu 130, tbozhuk@gmail .com

Structural and functional features of the tourist destination "Vylkove' are considered. The
components that determine the formation of tourist flows are identified here — the last settlement on
the banks of the Danube before entering the Black Sea; also it is known as "Ukrainian Venice", the
protected areas of the Danube Biosphere Reserve with biodiversity (including birds), as well as the
only river, which has a countdown from falling into the sea to the origins. The assortment of services
for tourists and a list of existing problems are presented.

Exonoriunmii Typusm B YKpaiHi MpOJOBXKYE PO3BUBATHCA — (OPMYIOTHCS HOBI TYpPHCTHYHI
JecTuHalii s moTped akTHUBHOrO (JIITHHOTO) BiAMOYMHKY Ta CTAI[lOHAPHOI peKpeallii, sKi CTaroTh
MOMYJSIPHUMH 1 MPHUBAONIOIOTh TYPHUCTIB. SICKpaBHM MPUKIAIOM CIYXHTb OCOOJHMBE MICTO,
po3TalioBaHe Ha MIBACHHOMY 3axXOlli B YKpaiHChbKiii dactuni JlyHato (Ha KopaoHi 3 PymyHiero) Ha
BizicTani 18 kM Bix Yoproro mopsi — Bunkose (Kimiiichkuii p-H, Onechkoi 0011.), ke 0yJ0 3aCHOBaHE
y 1746 p. crapooOpsAaisaMH 1 3aMOpi3bKUMH KO3aKaMH sIK TocelneHHs «JlimoBaHchbke». Ll TepuTopis
CTa€ CIPaBXHIM TYPUCTUYHHM IIEHTPOM: PEMOHTYIOThH J0OpOry a0 BuikoBe, Ha mix i3ai MaHATh Oir-
00pH 3 PEKJIaMOIO EKOJIOTTYHOI0 TYPU3MY, Ha MOPCHKOMY BOK3aJli — IIPUBITHI MICI[ECBI MEIIIKAHII, sIKi
MPOTIOHYIOTH MOCTYTY MPOKUBAHHS, CMA4Hi i €KOJIOTTYHO YHCTI siroJu, GPYKTH, 0BOUi, 1 puOy.

Sk mpaBHIIO, TypH BHXITHOTO THs 3a0e3MedyioTh Typoriepatopu BunkoBe-Typ i Buikose-
[Menikan-Typ (cmerianizoBanuii Typorneparop 1o Jenbti [lyHaro) y criBmpaiii 3 areaTcTBamu «Ojeca-
Mama», «Tymnoii-Cromoii» ta iH. Li Typornepatopu (MarTh HENOraHi CaiiTH) € KOHKYpEHTaMH, KOXKEeH
13 HUX Ma€ CBill TYpUCTHYHUI KOMILUIEKC — «3eneHuit KyT» i «[lenikan» BigmosigHo. LleHTpH 3e1eHoro
TYpu3My HaaaTh nociayru posmiments (0ins 200 rpH. Ha 100y 3 0cobu), Xap4uyBaHHS (TpaaMIliitHO
pubaribka yxa, miciieBe BuHO «HoBak», (irouaii), eKCKypcCiit BOJHUM TPaHCIIOPTOM, PHOATIKH, BUI3HUX
YPOUUCTUX 1 KOPIIOPaTHBHHX 3aXOMdiB Ta iH. Y CTPYKTYpi KOXKHOTO 3 KOMIUICGKCIB € My3ed —
BinmoBimHO TypucTHuHHMN  TEeHTp-My3ell  «MoHacTUpcbke MOABIP'S»  maM'sTi  YoJoBiUOi
crapooOpsaHUIIbKOT oouTeni iM. cB. [lerpa i [TaBna ta KBakeHOypr — ocTpiBHA JlimoBaHChKa canuba-
myseit. Typu (rpymoBi — Big 16 oci6 Ta iHAMBiZyasbHI) OXOIUTIOIOTH Taki mporpamu: «JlyHaicbka
nenbta», «HynboBuit kitomerp», «Binok J[lyHaro», «JluBoBMKHA nenbTa», «MicTO Ha BOII»,
«Ykpaincbka Beneris», Lnsx mo nraxiB», «JlyHaiiceka ®Deepis» Tomo. Hamp. MaHapiBka Ha
«HynboBHi KiTOMETp» I[iKaBa THUM, IO CIOYaTKy MiMBeMo CTapocTaMOyIbChbKUM pykaBoM (iHIIMI
Oeper HajdexuTh PyMmyHii), 6aunMo TOCEICHHS AHKYIIHOBO, CIIOCTEPIra€MO 3a POCIHHHICTIO i
BOJIOTIJIABHUMH TTaxXaMH, XOIUMO 110 HAaHMOJIIOMIIIH cymii €BpoIH, HACONIOKYEMOCS BIAIIHHIM PiKH
y Mope i pororpadyemocs Oist 3HaKy «O KM» — €IMHOr0 y €BpOIIi MMaM’ ATHUKA, SIKAH TEePioUIHO
MEePECYBAEThCA Y 3B 3Ky 13 po3pocTaHHsM AenbTH JlyHaro. Iliciis MOBEpHEHHS B TYPHUCTHYHHIA
KOMILIEKC OTPUMYEMO CMAuHHA 001/ 1 MOXKJIMBICTD BiIMOYUTH (TU1aBaTH, pubaanTH). Y BUIbHUE Yac y
cTapiii YaCTHHI MiCTa MOYKHA MPOTYJIATHCS €pUKaMi (KaHAIaMM), BIIBIaTH Bi3UT-1IeHTp JlyHaicbKkoro
6iochepHOro 3amoBiTHIKA, MICIICBUN Kpae3HABUMI My3el, mpuadatu oBodi, GpyKTH, BUHO 1 puly.

Jlist 1€l TepuTopii (3a BIACHUMH CIIOCTEPEKECHHAMH) BJIaCTHBA Taka MpobiieMa K 0e3po0iTTs.
Kpim cormianbHol chepu, MICIICBI JKUTEN 3aliMalOThCS 3aroTIBJICI0 OUYEpeTy, JIOBJIATH pHOY,
BHPOIIYIOTh BUHOTPAJ 1 MONYHHUIIO Ta iHINI S0y, GPYKTH 1 OBOYi, HAJAIOTh MOCIYTH TYPUCTaM.
Cepen exonoriyHux mpoOJieM MOXKHA Ha3BaTH IBITIHHS BOJAM, PO3POCTaHHS OYEPETSHUX 3apocTei,
3MEHIIICHHS BUJIOBIB prOH (BHACIIIOK 3a0pyaHeHHs piuku). Ha jkanb, MaloTh Miclie TYT i BiZICYTHICTh
BOJIONIOCTAYaHHS, BOJOBIABEICHHS 1 KaHaJi3allii, yTumizaiii Biaxonis. Bmamae B oko Te, 110 XaTHHHU
000OUTI MIaCTHKOBOIO CAfIMHTOBOIO JOIIKOIO (HE J0a€ €KOJIOTiYHOCTI i 30BHINIHBOTO CIIPUHHSATTS).
OpHak, HMPICTh, TOCTUHHICTD 1 JOOPO3UUWIMBICTh FOCIOAAPIB BCE KOMIICHCYE.

OTke, eKOTypu3M y aenbti JyHaro (qpyroi 3a BeTHIUHOO piku €BporH, chopMoBaHOi BOgaMu
19 kpaiH), BUMarae cyBoporo JOTPUMAaHHS €KOJOTTYHOr0 Ta MPUPOJOOXOPOHHOIO PESKUMY 3 METOIO
30epexeHHs Ta 30aJaHCOBaHOIO PO3BHUTKY IIi€l YHIKAIBHOI YACTHHH Y KpaiHH JUTs HAIa IKiB.
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H. €. TAHBKIB (YKPAIHA, JIbBIB)
EKOJIOT'TYHI ITPOBJIEMHY MIXKHAPOJHOI TYPUCTHYHOI IIAJIBHOCTI

Hayionanvnuii ynisepcumem “ Jlvgiecoxa nonimexuixa”
29013, syn. I.Yynpunxu, 130, Jlvsie, Ykpaina; 1str.dept@Ilpnu.ua

Of particular relevance to the study of environmental problems in the context of tourism is that
it gives one more dimension of the holistic vision of the unity of man, nature and culture, modern
globalization, communicative processes of integration and disintegration of culture and society as a
whole. Therefore, environmental protection in the world has come to a new level, including financial
control measures and market factors, as well as reevant legidative measures.

B3aemornoB’ s;3aHiCTh €KOJIOTIT Ta TypHU3MY € OJHUM i3 BU3HAYAIBHUX MOMEHTIB TJI00aBHOTO
PO3BHUTKY TYPUCTUYHOI iHIYCTpii. 3 omHOT0 OOKY, TpaHCHAIIOHATIBHI KOPIOpaIlii 0CBOIOIOTh KpaiHH i3
CHPUSATIMBOIO SKOJOTIYHOK CHUTYAII€I0 1 YHIKAJIbHUMH MPUPOIHUMHU pPECypCcaMH, 3alydaroud IX JI0
TYPUCTUYHOrO BUKOpHcTaHHS. lle wacro mpu3BOAMTH A0 Jerpajaiii Bpa3iMBUX EKOCHUCTEM i
HEOOXiIHOCTI BIPOBAKYBATH 3aXOH MO0 iX OXOPOHHU 1 PO3BUBATH aJbTEPHATHBHI BUIU TYPH3MY,
PO3BHTOK SIKMX 0a3yeThCsl HA TMPUHIIMIIAX CTAIOCTI — €KOJIOTYHOr0, HAYKOBOT'O, CUTLCHKOTO 3€JICHOTO,
MPHUTOAHUIIBKOTO TOIM[O. 3 THIIOr0 — YMCIIEHHI TEXHOTeHHi aBapii i KaTacTpodu B paliOHax Tpaju-
HIITHOTO BiINOYHMHKY, IHTETPOBAHMUX Y CBITOBY 1HIIYCTPilO TYpH3MY, BUBOJSATH 1X 13 paHTy MOIMTYJISIPHUX
1 CTBOPIOIOTH HU3KY MPOOJIEM Ha NUIAXY IOATBIIOT0 PO3BHTKY.

Y mpomeci TypUCTCBKOT JisUTBHOCTI HEMHHY4Ye BigOyBaeThCsl 3MiHA HABKOJIHIIHBOTO
cepenoBHIa. Brmue Typru3My Ha HABKOJHIIHE CEPEAOBHUIIE MOXKE OYTH MPSIMHUM, HEMPSMHUM, a TaKOK
MO3UTUBHUM YW HEraTMBHUM. [IO3UTHMBHMI BIUIMB BKJIIOYAE. OXOPOHY 1 pecTaBpallilo iCTOPUYHHX
MaMm'sITOK, CTBOPEHHSI HallIOHATBHUX TIAPKIB 1 3aTIOBIIHUKIB, 3aXUCT OeperiB 1 pudiB, 30epekeHHs JIiciB
i Tomo. [Ipu 1bOMy YacCTHHA JA0XOJIB BiJl MDKHAPOAHOTO TYPU3MY MOXKE CIPSIMOBYBATHCS Ha 3aXUCT
HAaBKOJIMIIIHBOIO CEPEAOBHUIIA, PO3BUTOK HAI[IOHATBHUX MAPKIB 1 3aIIOBITHUKIB.

HeratuBHuii BILUIMB, 30KpeMa, II¢ BIUIMB Ha SIKICTh BOJM B piukax, o3epax, MOpSX 1 Ha SAKICTh
MOBITPS, 3pOCTaHHS BUKUAIB IIKIJIMBUX PEUOBHH TPAHCIOPTHUMH 3ac00aMH, CaMOBUIbHE
PO3MIILIEHHS] THMYacOBUX 0a3 BiANOYMHKY, 3a0pyIHEHHS BiIXOJaMH HAaBKOJHUIIHBOTO CEPEIOBHIIA.
Taki BUOM TYypUCTHYHOTO BiAIIOYMHKY, SK IOJIOBaHHS, PUOOJIOBNS, 30UpaHHS POCIWH, 3aBIAOTh
3HAYHOI IIKOAM XHUBIH MPHUPOII 1 IPHU3BOIATH O 3MEHIICHHS YMCEIbHOCTI a00 HAaBITh J0 IOBHOI'O
3HUKHEHHS (hayHU Ta (IIOpH MEBHUX TEPUTOPIH Ta iH.

J16aitnuBe cTaBiIeHHS 0 MPUPOAH € OAHUM 3 OCHOBHUX €IEMEHTIB PO3BUTKY Typu3My B CBITi.
JlocmipkeHHST TOKa3ajdd, IO 3aBIJKA 3aCTOCYBaHHIO HOBHUX €KOJIOIYHHUX METOAIB pPOOOTH
(mampukIam, COHSYHHMN TIAIrpiB BOJAM) 1 HEBEJIMKUM IHBECTHIISIM B TOTENIAX i pECTOpaHax MOXKHA
CKOPOTHTH CIIO’)KWBaHHS enekTpoeneprii Ha 10-25%, a cioxxuBanHs Boxu Ha 30%.

BianoBisHO 10 METOIUKH €KOJIOTIYHOIO MEHEHKMEHTY IMIIIPUEMCTBA IPU HAaJaHHI TYPUCTCh-
KHX MOCIYT MOBUHHI BKIIIOUATH MUTAHHS €KOJIOTil y Bei cpepr CBOET MisUTbHOCTI — BiJl IJIAaHYBAHHS 1
3aKyTiBelb MPOJAOBOIBCTBA 1 IHBEHTAPS JI0 PIllICHHS MMOBCSAKACHHUX MPAKTHYHUX ITHTAHb.

Cucmema eKon02iYHO20 MeHeONCMenmy Mmypucmudno20 NiONpUEMCmea BKIIOYAE. — AUIOBY
KOHIICTIIIF0 eKOJIOTTYHOr0 MEHEPKMEHTY; — EKOJIOTTYHY MONITUKY MiAMPUEMCTBA I 3aBJaHHS 3aXUCTY
HABKOIIMIIIHBOTO CEPEJOBHUINA; — CKJIAJ[ €KOJOTYHO YHCTOrO TYPIPOMYKTY; — TONIITHKY 3aKYITiBelh
MPOJIOBOJILCTBA, IHBEHTAPIO Ta CMIBPOOITHUIITBA B CIIPAB1 3aXHCTY HABKOJIUIIHBOTO CEPEIOBHIIA.

e crnpustuMe 30epeKEHHIO TYPUCTHYHHHA pecypc TEPUTOPiH 1 3amobiraTuMe 3HWKEHHIO ii
TYPUCTUYHOI MPHUBAOIUBICTD. 3 II€I0 METOI0 OYJIO CTBOPEHO CMpameiio CMaAio20 MIdiCHAPOOHO20
mypu3my, METOIO SIKOI € OCSTHEHHS MepIIOYepProBHX IIiieH, a came: — 30epexXeHHsT MPUPOAHO-PEKpe-
alifHUX pecypciB; — MPOBEJCHHS MAapKETHHIOBOI JISUTBHOCTI 3 METOI0 NMPOCYBaHHS TYPUCTHYHOTO
MPOIYKTY HA CBITOBUI TYPHUCTUYHUI PHHOK; — IIOEJHAHHS TYPU3MY 3 THIIUMH TalTy3sIMU €KOHOMIKH.

CeiToBa CHUTBPHOTA, YCBIJOMIIIOIOYM MOXKJIMBI HEraTWBHI HACHIIKH TypH3MY, IOPUIAHYHO
3aKpinuiia IPUHIIUIIH, SKi O J03BOJSUIN 3amo0iraTi HeraTHBHOMY BILTUBY Ha KYJbTYPHY Ta MPHPOAHY
cnaamuHy. OCHOBHMMH IUIIXaMH PO3POOKH IIi€i MpoOJIeMAaTHKH CTadd IIAXOAM IIia TacjaaMu
«exoaoeizayii mypusmy» 3 OIHOT0 OOKY 1 «onmumizayii 6naugy mypusmy Ha 00K — 3 THIIOTO.
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M. I. CEHBKIB (YKPATHA, JIbBIB)
T'EOI'PA®IA CIVIBCBKOI'O 3EJIEHOI'O TYPU3MY KAPITATCBKOI'O
PET'TIOHY YKPATHHU Y KOHTEKCTI CTAJIOT'O PO3BUTKY

Hayionanvnuu ynisepcumem «/Ivgiscoka nonimexmika»
79013, sy C. banoepu, 12, Jlvsis, Yrpaina; coffice@lp.edu.ua

The essence of sustainable development of rural green tourism and its importance for the Carpathian
region of Ukraine is defined. The spatial accessibility (remoteness) of rural settlements concerning oblast
centers, cities of oblast significance, railway and automotive international transport corridors of the region
on the basis of equidistant zones is characterized. The entropy of concentration of homesteads is calculated
and the spatial concentration of homesteads in the oblasts of theregion is analyzed.

CyTHICTh CTaJIOr0 PO3BUTKY TYpWU3My IIOJIATAE y 3aJ0OBOJICHHI TEMEpimHIiX 1 MaiOyTHIX moTped
TYPHCTIB 3 ypaXyBaHHSAM iHTEpeCiB periony, 1o ix npuiivae. oro MeToro € ynpasiiHHS BciMa HasBHHMHU
pecypcamMy TaKUM YMHOM, 11100 €KOHOMIYHI, COLiaIbHI W CTETHYHI TOTPeOX MO 3aJI0BOJIBHSITHCS MPH
OJIHOYACHOMY 30€peXKEHHI KyJIBTYPHOI IIUTICHOCTI, OCHOBHHX €KOJIOTIYHMX IIPOLIECiB 1 010JI0riuHOl
pisHoMaHiTHOCTI. CUTbCHKHI TYypH3M, Ha BIIMIHY BiJl MACOBOIO, OS3MIOCEPEHBO OB’ SI3aHKH 13 TIPHUPOIHUM
CEpPEIOBHIIIEM, CLTLCHKOTOCTIONAPCHKOIO TISUTHHICTIO, MICIIGBUMH MPOTYKTAMH, TPAJIUIISIMA Ta KYJITETYPHOIO
craipHOK. BiH € anbTepHaTHBHOIO ()OPMOIO TYpH3MY, CIPSIMOBAHOIO HA MIITPHMKY MICIIEBOI €KOHOMIKH
Ta CYMICHOIO 3 TOHSTTSMH CTAJOrO PO3BHTKY. Baromumu mepeayMoBaMu CTajioro PO3BUTKY CUILCHKOTO
TYPH3MY € TOCTYIHICTD (BiIAJICHICTh) TYPUCTUYHOTO MICIISL, HOro 0COOJMBI PECYpCH Ta IMiITK.

CinbcpKuil 3eNeHri Typu3M TIOBUHEH PO3BHUBATHCS BHKITIOYHO Y CUTbCBKIH MiclieBOCTi. Y IOMY
KoHTekcTi, Kapnarchbkuit perion Ykpainu, skuii BKIIIOYa€ YOTHPHU TIPChKi 00macTi — 3akapnarchbKy, IBaHo-
®pankiBcbKy, JIBBIBCbKY 1 UepHIBEIBKY — MA€ CYTTEBI IEPEBArH IS CTAIONO PO3BUTKY TypH3My. CilbChKi
MOCENCHHS B JIOCIKYBaHOMY PerioHi ctaHoBisATh 13% Bijl yCIX CUILCHKUX IOCENIeHb YKpainu. JIbBIBIIMHA
Mae HalOUTBIIy cepen obnacTeil YKpaiHu KUTBKICTh cil. HaceneHHs TaHoro perioHy, sike MpoXKUBaE y cernax,
cTaHoBUTH 24% Bill YChOTO CUTLCHKOTO HacereHHs1 Ykpainu. Jlnmie y JIbBIBCBKiil 001, mepeBaxkae MicbKe
HACEJICHHS], B HIIIMX 00JNACTSIX PEriOHy — CLIBCHKE.

[NepcriekTHBHUME ISt PO3BUTKY CUIBCBKOTO 3€JIEHOr0 Typu3Mmy € cena [BaHO-DpaHKiBIIMHK:
MukymiunH, Tartapis, S0aynuns, ['yra, [lemopu, Hoeuit Misynp Ta iH.; 3akapmarts: [omsna, 1lasH,
IMuminens, Kacu, Cunsik, I3ku, Komouara, Hwkhiit Ctynenuit, [TogoGoBers Ta iH.; JIbBiBumHN: OpsBYMK,
SAcenurs-3amroa, Opi, BosnocsiHka, Kopocri Ta iH.; UepHiBerbkoi 00:1.: Murose Ta iH.

XapakTepHOIO PHCOI0 PO3BUTKY Typm3My B KaprmarcbkoMy perioHi YkpaiHu € CTBOpEHHS
TYPHCTUYHOTO MPOAYKTY i3 BUKOPUCTAHHIM MICIIEBUX pecypciB (HaIlioHaIBHOI KyXHi, (hecTUBAIIB TOIIIO).
Bararo cin periony MaroTh yke c()OpMOBaHHH TYPHCTUUHHI IMiJDK Ta XapaKTepHi 0COOIMBOCTI IMTPOCTOPOBOT
noctymHocTi (BimmaneHocti). Hanpukian, y ceni MukyanuuH (yHKIIOHYE OJHOWMEHHa OpOBapHS; Celo
BB@KAETHCSA HAMIOBIIMM B YKpaiHi; € Bigmanenum Bix IBano-®Ppankieceka (exBiaucranTha 30Ha 60-80 kM),
3QJTI3HAYHOrO Ta aBTOMOOUILHOrO MDKHApPOMHHX TpaHCHOpTHUX KopuaopiB (3oHa 80-100 kM), a Takok
3HaxoauThes y 20-KiToMeTpoBiit 30H1 BimHOCHO Micta Spemue. Ceno IMonsHa — BimoMuii OabHEOIOTYHME
KypopT, Ma€ XOpOIly IOCTYIIHICTh BiZHOCHO MykaueBoro (3oma 20-40kM), 3aTi3HMYHOrO Ta
aBroMoOUTEHOrO MTK (30Ha 0-20 kM), € nemo Bimmanenum Bin Yxkropoma (3oHa 40-60km). Y cemi
BornocsiHka 3HaX0IUTHCSI TIPCHKOIMKHIN KypopT «3axap bepKyT»; cerio Mae XopoIiy JOCTYITHICTh BiTHOCHO
3amisHIYHOro Ta aBToMobiTbHoro MTK (3oma 0-20 km), € Bigmanennm Bin JIbosa (3ona 80-100 xm). Certo
MuroBe ClIaBUTBCS JDKEpPEIaMH MIHEPaJbHUX BOJ, TaKOX TYT PO3TAIIOBAHUN OIHOWMEHHUMN
TIPCHKOIKHKN KypOpT; € Ienio BimmaneHnM Big YepHiiiiB i aBromobinmsroro MTK (3oma 40-60 kM) i
nyke BimmanenuM Bix 3amisananoro MTK (3oma 140-160 km).

[Ipo piBeHb PO3BUTKY CLILCHKOIO 3€JICHOTO TYPU3MY MOXKE CBIIUMTH MOKA3HUK KUILKOCTI caauo.
Jlinepom 3a KinbKicTio caaud (dhisuuHux ociO-miAnpuemiiiB) B perioHi € IBano-®dpaHKiBCbka 00J1aCTh.
Takox raHa 007acTh € JTiZepoM 3a KUTbKICTIO 0cif, siKi mepedyBainu B cajubax, i KUTbKICTIO JOXO/IB Bif
HajaHuX mociyr. IBaHo-®paHkiBchbka Ta 3akapnarchka OOJNACTI MalOTh MIHIMAIbHI 3HAYCHHS
CHTPOIIIHOT MipH KOHIIGHTpALil caguld B PETioHI, a 0TKe, KOHIICHTpAIlis caiud TyT MakcuMaibHa. J{is
JIbBiBChKOI 1 UepHiBelbKOi obacTell XapakTepHi MaKCUMalbHI B PEriOHI 3HAYEHHSI SHTPOIIHHOT Miph
KOHIICHTpAIlil caanO, 1110 CBIIYMTh PO MiHIMAJIbHY KOHIIEHTPAILIil0 caaud i TXHE BiTHOCHO PIBHOMIPHE
pO3TaIllyBaHHS HA [IUX TEPUTOPISX.
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B. M. KOCTIOYKO (YKPAIHA, JIbBIB)
CLJIbCHbKHUH TYPU3M Y BOJIOBELIbBKOMY PAMOHI 3AKAPITATCBHKOI
OBJIACTI: CYUHACHHUHU CTAH, IPOBJIEMU, IEPCIIEKTUBH

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexuika»
79013 JIvsis, 6yn. C. banoepu, 12, enexkmponna nowma: kostyuchko@i.ua

In the article the questions of functioning of rural green tourism are examined in Volovets
district; conducted analysis of the main types of activities of tourists in such touristic district, the
problems of development are considered rural tourism and approaches, to their decision is conducted.

BonoBenpkuii palioH — 1€ TipcbKHil paiioH MiBHIYHOI YacTWHU 3akapraTtsa. [ipcbki xpeOTh
(Bomoposninbuuit xpebder i xpeber ITonmonuna bopikaBa) mMpocTATarThCs 3 MIBHIYHOTO 3aXOQy Ha
niBaeHHu# cxin. Okpacoro i 6araTcTBOM paliOHy € POCIMHHUH 1 TBAPUHHHH CBIT, IO BiA3HAYAETHCS
PI3HOMaHITHUM BHJOBUM CKJIaJIOM.

CinbCchbKUH 3€lIeHU TypH3M € OJIHWUM 3 MPIOPUTETHUX HANPSMKIB PO3BUTKY y Bomosenpkomy
pationi. CtaTHCcTHKa CBiqUuTh, 0 82 % HaceleHHs paiioHy NMpOKMBAaE B cellaX. B paifloHi Mo)kHA
3aliMaTHCSl CUTbCBKHM TYPU3MOM Ha 0a3i ciibchKoi caanbm minopiuno. Cranom na 2017 p. Ha Tepu-
TOpIi paiioHy HapaxoByeThcs 55 arpocanud, cepen Hux: «bopxkana», «JliHis Apnana», «Y KaTepuHu»,
«['pia T'opd» Ta iH. 3aranpHa KUTBKICTB JKKO-MICIh B arpocaaubax — 223. Haiibinbie po3BUHyTHIA
CUIbChKUI TypusM B cMT. JKnenieBo, cMT. Bonosenp, ¢. I'ykiuBuid, ¢. binacosuiist, c¢. Bepxus ['pa0ie-
Hul, c. llep6osenp, c. [Tiamnonosss.

Y BosoBelbkoMy paiioHI OCHOBHMMH BHIaMH AISJIBHOCTI Ta BIAIOYMHKY TYPHCTIB € ITiIli
NPOTYISIHKM B TOPH, €KCKypcii ICTOPUYHMMH Ta Tam ITHUMH MICISIMH, O3HaHOMJIGHHS 3
apXITEeKTYpHUMHU TaM’ ITKAMH Kparo, KiHHI MPOTYJISIHKY, puOaibcTBO, 30ip TpHUOIB 1 sTij, Bepxosa i3a,
JIeryCTallis 3aKaprnaTChbKUX BUH, BiABIIyBaHHS OOHKIBCBKMX Ta JIEMKIBCBKMX Caau0, MPOBEICHHS
MalicTep-KiIaciB 3 MPUIOTYBaHHS OOWKIBCBKUX 1 JIEMKIBCHKHX CTpaB, KypOPTHE JIIKyBaHHS B MICIISX,
1€ € JpKepena MiHepanbHHX Boj (HaiBimomimii — B ypouuini 3aHbka, B ¢. Jlatipka Tomo). Tyt €
MOJKJIMBICTh TIOKATaTHCh Ha KBaJIpOIMKIAaX, B3MMKY — Ha JIIKaX Ta Ha CHOyOOp.i, 3aliMaTHCh
naparuiaHepru3MOM TOIIIO.

Ha nmanwii yac po3po0iieHo Ha TepuTopii paiiony monan 20 TypUCTHYHHAX MapIIpyTiB: MIIOXITHAX,
BEJIOCHIICIIHUX,, KBAIPOITMKIETHINX Ta KOMOIHOBaHMX Ha Taki Tipchbki Bepumnn: 1. Criii (1692 m), r. Benu-
kuit Bepx (1598 ™), r. Ilmaii (1331 M), r. Temuatuk (1344 wm), Ha r. bosboBo (1095 m),
r. [Tikyii (1408 m), 1. 'octpa ropa (1405 m), 1. [Tononuna Pisua (1479 m).

o mepeniky arpakimiii BomoBequnH# BiIHOCATHCS BiHCHKOBO-ICTOPHYHUE KOMIUIEKC «BbyHKEp
Jlinii Apniaga» B ¢. Bepxus ['paGiBamiis, «[lam’siTHHi XxpecT» B ¢. Bepxui Bopora, nam’ aTHUMiA 3HaK
CiuoBuM cTpuiblsiM Ha Beperbkomy mepeBaii B ¢. BepOsik Ta iH.), CTapOBHHHI JepeB’ siHI LIEPKBU
XVII cr. (v ¢. Korensuums, 3amginsceke, I'ykiause); XIX — mou. XX cr. (B ¢. Tumis, Abpanka,
Snose)). Beworo 3a 10 kM Bix BostoBI — ouiH i3 HalKpacHBinIunX Bogocmagie B Ykpaini — [Tumir.

Ha tepuTopii paiioHy B HasBHOCTI € JBa TipCHKOIMKHI BUTATH B CMT. JKIIEHI€BO TPOTSHKHICTIO
850 merpiB Ta B c. 3aBaaka — 750 meTpiB.

Ha BomoeyunHi 0araTto pidok, y SKHX BOAATHCS paiiy:kHa Ta piuykoBa Qopenb, i €
crierianbHUi hopenepuii 3akazHuk «Oca» 3 popeneBUM iHKy0aTOpoM, 1110 CIIPUSIE MOMYJISIT BUY.

3a ominkaMu (axiBIiB MOPOKY Oinbine 12 Tuc. TypHCTiB 3 YTOpIIMHA aBTOOYCaMU TPOTATOM
KBITHS-)KOBTHSI TIOJIOPOXKYIOTH 110 MICISIX y PaliOHi, 1110 MOB’ i3aHi 3 YTOPCHKOIO ICTOpi€l0. 30Kpema, 1e
MiCIle, Jie TIEPEXOAMIN Yropchbki miieMeHa Beperpkuii nepesan, cropymu «JIiHii Apnaga» B cenax
[Minmonos3s ta Bepxust ['pabiBHuIs Ta nepean YiimH. [Ipu ipoMy yropiii He 31iHCHIOIOTH MOJIOPOXKi
70 iHmMX Micib Bomosenpkoro paiiony. Takox mpotsirom poky 6im3bko 30 Tuc. TypuctiB 3 Yechkoi
pecnyOJIiki MOIOPOXKYIOTh ITIEPEBAKHO TpPaH3UTOM uepe3 Bososelnpkuil paiion 3 BomiBus Ha
KomouaBy. Bonoenpkuii paiioH morpedye KOMIUIEKCY 3aXOJliB, fAKi 3MIHATH HOro CcTartyc 3
TPAH3UTHOTO y TPUHAMAIOUUiA, IO CIIPHUITAME 30UIBIICHHIO 3aMIOBHIOBAHOCTI HOMEPIB Y NMPHBATHUX
roteisix Ta caaubax. Takoro pomy 3axoJd MarOTh BKIIOYATH CTBOPEHHS TYPHUCTUYHOTO TPOIYKTY,
SKHH 31aTeH MaKCUMAaJIbHO 3aJ0BOJBHUTH TOTPEOU TYPHCTIB, CIIPHUSIHHS MiJIBUIIEHHIO SIKOCTI TOCIIYT,
30KpeMa ILIIXOM IMpOBeAeHHs cepThu(dikaiii CUIbCHKMX caaud, MOKpalleHHs iH(opMamiiHOro Ta
peKIIaMHOT0 3a0e3MeYeHHs; MATPUMKY OpraHaMH BJIJM YCiX PiBHIB MaJioro i cepesiHboro Oi3Hecy B
ranysi Typu3My Ta pekpeanii y ciIlbchbKill MiCIIEBOCTI TOIIIO.
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M. I. TABA (YKPAIHA, JIbBIB)
EKOJIOTTYHUI TYPU3M SIK OJUH 3 IPIOPUTETHUX HATIPSIMIB
CTAJIOT'O PO3BUTKY TYPUCTUYHOI COEPU

Hayionanvnuii ynisepcumem "Jlvsiscoka nonimexuika"
79000, 6yz. Yynpunxu, 130, Jlveie, Vkpaina; kaf _turyzm |p@ukr.net

The conceptual provisions on which ecological tourism is based are explored. The role of
ecological tourism as one of the priority directions of the sustainable devel opment of tourism sphereis
determined. It is also grounded that it would be expedient to approach ecotourism as a socio-
ecological and economic phenomenon, in which each component determines the other two and vice
versa.

Bcebiune BTiIEHHsI KOHIICMIIiT CTAJIOr0 PO3BHTKY B JKUTTS POOUTH CKOJOTIYHUN TYypuU3M 3
KOKHUM DPOKOM Bce Ounbll 3HAaYMMUM. EdekTuBHe 1 paiioHadbHe BUKOPUCTAHHS PECYPCHOTO
MOTEHIIIaTy Ta ONTHMAaJbHE BUPIIICHHS MPOOJIeM PEeriOHATBHOTO PO3BUTKY — OCh Bl HAHBaXKITHBIIII
METH, SIKi HAMara€ThCsl TOCSATTH CTPATEris CTaOro PO3BUTKY Ui Oyab-sikoi Teputopii. Lli A1 MeTH
3HaWIDIM O CBOIO peati3alliio B pO3BUTKY €KOJIOTIYHOIO TYpH3MY, 110 IO3BOJHTH 30€perTH yHIKaIbHY
Kpacy NPUPOJHHUX TEPUTOPiH, SMEHIIUTH aHTPOIIOTeHHUN THCK Ha MIPUPOHE CEPEOBHIIE, 30LTBIIHTH
B MOJIOJIOTO TIOKOJIHHS 00 €M 3HaHb MPO MPHPOAY 1 JOCBII CIUIKYBAaHHS 3 HEIO, TOKPaIIUTH
JI0OpOOYT MICIIEBOI'O HACEIICHHS.

B exomnoriyHux MpUHIMIAX CTAIOTO PO3BUTKY TYPHU3MY POOHMTHCS HArOJIOC Ha PallioHATLHOMY
BHKOPHCTaHHI PeCypciB, sKe mependadae MiHIMI3aIliio 1 yTHIII3aIlii0 BiJXO0/iB, BIPOBADKEHHS CHCTEM
OYHIICHHS Ta TIOBTOPHOT'0 BUKOPUCTAHHS BOJM, MaTepialliB Ta TEXHONOTIH i3 SKHAHMEHIIINM BILTHBOM
HA TpPHPOIHE Ta KyJIbTypHE JMJOBKULISA, e(QEKTHBHE BHKOPUCTAHHS €HEprii Ta 3alydeHHs
aNbTEPHATUBHUX JDKEpEN eHeprii, 3MEHIICHHS MIKIUTMBOI Ail TPAHCIOPTY, aKTUBHE 3aCTOCYBAaHHS
EKOJIOrTYHMX Horo BHIB. Takox yBara npuIuIIeThes 30epekeHHI0 010pi3HOMAHITTS Ta HEOOXiJHOCTI
00epeKHOT0 TIOBOJPKEHHSI 13 Bpa3IMBUMH MPUPOAHUME CHCTEMaMHU.

Cnig BiI3HAYMTH, IO B €KOHOMIYHOMY BIJHOIICHHI OCHOBHHUMH MPUHIIUIAMH 3a0€3ICUCHHS
CTaJIOro PO3BUTKY TYPUCTHUYHHX PETIOHIB €. — y3TOJUKEHHS TUIAHYBaHHS Ta YNPABIiHHS PO3BUTKOM
Typu3My 3 IHIIUMH BUJAaM{ E€KOHOMIYHOI JIISUTBHOCTI W HampsiMKaMH PO3BHTKY KpaiHH 1 perioHy
3arajioM; — CIPHSHHS PO3BUTKY MAJHX 1 CEpeIHIX MiINPUEMCTB; — MiITPUMKA BIPOBAIKEHHS B
TYPUCTUYHY IHIYCTPIiO €KOJOTTYHO M’ SIKMX TEXHONOTIN; — 3AiHCHEHHS! MAPKETHHTY TYPU3MY 3 METOIO
MiJBUIICHHS €()EKTUBHOCTI MICIICBOI €KOHOMIKH Ta 3MEHIICHHS THCKY Ha JOBKLLISA HUISXOM OLIBII
PIBHOMIpHOT'O PO3MOLTY TYPHCTIB Y Yaci i mpocTopi.

VY corianpHii chepi MPorpaMHUMHU 3aX0AaMH CTAJIOCTI €. — HAJIATOHKCHHS 3YCHIUISIMH YPSIIiB
TICHOI CHIBIIpalli BCiX 3alliKaBJICHUX CTOPIH, BKIIIOYAIOUM HAlliOHATBHI Pajl 3 TYpU3MY, TYPHCTHYHI
areHIlii Ta oprasizailii, IPUBaTHUN CEKTOP, MICI[EBI TPOMaIX LIS MPUIHSTTS PillIeHb MO0 PO3BUTKY
Typu3My, — 3a0e3ledeHHs] PIBHONPAaBHUX YyMOB U KOPIHHOTO HACENeHHsS TOpA] 3 IHIINMH
YYaCHHKaM{ TYPHUCTHYHOTO Oi3HECY B OTPUMaHHI EKOHOMIYHHX, COIIAJIbHUX 1 KYJIbTYPHUX BUTOI BiJl
PO3BHUTKY TypH3My, HaJaHHS HOMY TEpIIOUEproBOro MpaBa Ha MpaleBIalITyBaHHS, — IOBara Ta
30epeXKeHHS MICIEBUX KYJIbTYp, TPAAULIHHUX peMece, (OoabKIOPY; — 3a0X0UEHHS BIiAMOBITAIbHOT
MOBE/[IHKH TYPHCTIB.

lonmoBHa mpobneMa cTayiocTi, sSiKa MoJsrae y momyky 30amancoBaHoi GopMu po3BHUTKY, IO Ja€
3MOry 30epiratv IOBKLLISA 1, BOJHOYAC, JMAONYyCKae HOro eKCIulyaraiilo s 3a0e3ledcHHS
C€KOHOMIYHOTO 3POCTaHHS, € JIOCHUTh aKTYaJIbHOIO IIOJO PO3BUTKY TYpU3My Ha MPHPOAOOXOPOHHUX
TEPUTOPIAX.

CydacHa KOHIICMIIS EKOTYpPH3MY IIIKpPECiioe 000B I3KOBICTh 30CpEKCHHS NPUPOAHOI 1
KyJBTYPHOT CHaJIINHKA, OIOTMYHOI Pi3HOMAHITHOCTI 1 TOKpalleHHS €KOJOriyHOro, COIiallbHOTO i
CKOHOMIYHOTO CTaHy PErioHiB, SIKI BiIBIIYIOTh €KOTYpUCTU. EKONOTiYHMI TypH3M MOBHHEH CTaTH
B3IpIIEeM JJIs1 TIepeopranizaiiii, ekonorisaiii Bciel iHxycTpii TypusmMy. CTainuil eKojoro-3piBHOBaKEHH
Typu3M [OBHHEH CTaTh He jwuie ¢urocodieto, ajne i MPOBIAHOK YIPaBIIHCHKOI CTpaTEri€ro
PO3BHUTKY TypH3MY PErioHY.
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K.V.KUZOMENSKA, I.Y.ABLIEIEVA (UKRAINE, KYIV)
PROSPECTS FOR THE DEVELOPMENT OF ECOTOURISM
IN UKRAINE BASED ON THE EXPERIENCE OF AUSTRALIA

Taras Shevchenko National University of Kyiv
01601, Volodymyrska str., 64/13, Kyiv, Ukraine, office.chief@univ.net.ua

Based on modern understanding of ecotourism, oriented towards the principles of sustainable
development, necessity of the identification of appropriate travel types has been proven. Traditional
evaluation criteria such as the motivation of travel and the volume of tourist flows, given their
limitations, do not allow to solve the task in full and adequately. When organizing trips related to
access to natural complexes, the priority problematic issues are the assessment of the impact on the
natural and cultural environment, and a critical analysis of possible consequences with a view to
preventing or minimizing them.

According to the forecast of the WTO "Tourism Vision 2020", by 2020 the number of
international tourist visits will increase to 1.6 billion units (in 2000, 702 million international visits
were expected, in 2010 — 1.018 hillion), which indicates a favorable outlook for the development of
the industry. In the near future the most promising types of tourism will be cruises, ecological,
adventure, cognitive and thematic tourism. Ecotourism will be the most effective tool for sustainable
development and economic growth of the backward regions of the world.

In tourism, the principles of sustainability were formulated by the WTO and the World Travel
and Tourism Council. They are reduced to environmental, cultural, economic sustainability, as well as
the sustainability of local communities. Sustainability in tourism means non-essential use of natural
and cultural potential on the basis of a program-targeted approach to the development of tourism;
transition of tourism enterprises to resource-saving technologies, reduction of industrial waste;
involving the local population in the decision-making process for the development of tourism through
consultations; partnership in public and private sector reations, promoting tourism to the socio-
economic recovery of individual territories and entire states.

One of the most attractive places for ecological tourism is Australia. Australia is the smallest
continent on Earth, the lowest and driest in the climate from all continents of the planet. It is washed
by two oceans — Indian and Pacific. The Australian continent is one of the oldest blocks of the earth's
crust. Australia is one of the world leaders in the development of ecological tourism. The country was
one of the first to ratify the Convention on World Heritage Monuments: now in Australia, 11 such
monuments are registered. On the continent, there are about 3 thousand national parks and reserves:
these territories for travelers are safe. Good camping and well-maintained tourist routes are organized
in most national parks.

The culture of Australiaand Oceania is a combination of British settlers with a culture of indigenous
people and immigrants from various islands of the Pacific. Therich and diverse traditional Maori culture is
of particular interest to tourists: a unique art minted in wood and other natural materials.

Equally attractive is ecotourism in Ukraine. On the territory of our country there are 4 biosphere
and 19 nature reserves, 40 national nature parks, which are a "pearl of the wild". To create a devel oped
system of ecological tourism, an important condition is the biological diversity of natural ecosystems.
Variety of landscape and natural conditions of Ukraine makes it possible to widely use mineral waters
and therapeutic muds, climatic resources and other components of recreational potential.

Economic aspects of the organization of tours are determined mainly by transport costs.
However, rational use of choice and organization of tours allows to minimize costs. Each region of
Ukraine has its unique natural and resource potential, which is the basis for the development of
ecotourism. But there are a number of problems that need to be addressed.

These regional problems include: the need to develop an overall strategy for the development of
the ecological tourism industry; improving the management of this industry at the regional level; lack
of scientific support; the need to improve training for ecotourism; Insufficiency of information and
advertising support of this type of tourism; providing financial support; ensuring comprehensive
protection of the natural environment, as the basis for the existence of ecotourism and sustainable
development of the regions.
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H.JI. XOMIOK (YKPATHA, JTYIIbK)
CLILCBLKHI 3EJIEHUI TYPU3M SIK OJIH 3 HAIIPSIMIB
PO3BUTKY CLIbCbKHX TEPUTOPIi

Cxionoesponeticbkutl HayioHanbHUll yHigepcumem imeni Jleci Ykpainku
npocn. Boni, 13, /lyyvk, Boauncvka obnacms, 43000, nataljabilous@gmail.com

Rural green tourism is one of the areas of the diversification of the rural development. The
development of rural tourism enables to form an integrated tourist product that promotes the
development of rural areas. Attraction of investments in the development of rural green tourism will
help to create jobs; increase of incomes of rural residents at the expense of rendering services to
tourists and realization of produced foodstuffs; improving the beautification of villages; the revival of
local folk crafts, customs and crafts.

XapaKTepuCTHKa COIalIbHO-eKOHOMIYHOTO CTaHY CUTbCHKUX TEPUTOPiH YKpaiHU Ta OCHOBHHX
MPOIIECIB, IO BiAOYBAaOThCS Y CUIBCHKOIOCHOJAPCHKOMY BHPOOHHMIITBI, y LIJIOMY Ja€ 3MOTY
CTBEPJIKYBATH, IO JJIsl TUBEPCU(IKOBAHOTO PO3BUTKY CLIBCHKUX TEPUTOPIH B perioHaIbHOMY pO3pisi
ICHYIOTh HEOOXiJJHi YMOBH, a TaKO»X BaroMi NPUYMHHU, TOJIOBHHMHU 3 SIKHX € HU3BKHU piBEHb
3alfHATOCTI Ta MaTePiabHOrO 10OPOOYTY CUTBCHKHX KHUTENIB. Y 1[bOMY KOHTEKCTI AUBEpCU(piKOBaHUH
PO3BHUTOK CLTBCHKUX TEPUTOPIH JOMUTHLHO PO3TIISIATH Yepe3 TPHU HATIPSIMH:

- JuBepcHdikallisi  CUTbCHKOrOCIOIAPChKOro BUPOOHHITBA  (PO3LIMPEHHS ACOPTHMEHTY
MPOIYKIIil, OpraHiuHe BUPOOHUIITBO, HIllIEBI BUPOOHHIITBA);

- nuBepcudikailis HeclIbChbKOrOCIOAAPChKOI MisTTbHOCTI (MPOMHCIIOBICTD, CUTBCHKUI 3eTCHUiT
TYpHU3M, OPHUTiHAIbHI MUCTEIIbKI IPOMKCIIH, crienu(iuHa pailoHOBaHA MPOMYKIILis);

- muBepcudikaris mkepea GpiHaHcyBaHHs (KOIITH AepyKaBHOIO Ta MiCIIEBOI'0 OIOKETIB, KOIITH
IOpUANYHUX Ta Pi3UIHUX OCi0, TPaHTH).

Bubip BuIIB HECUTHCHKOIOCIMOAAPCHKOT  JISUNTBHOCTI A7  KOXKHOI  CITBCBKOi  TepHTOpii
IHIMBIAYaIbHUM, SIKMA 3aJIOKUTh BiJl TPUPONHUX pecypciB Ta iX MicHs po3TamryBaHHS.
HaiinommwupeHimyMyu BHJaMH JaHOro OIi3HECY € CUIbChKUN 3€JCHHMA Typu3M, 3aroTiBisl JIiCy,
BUJOOYTOK mmIeOeHI0, TMICKy Ta KOPHUCHHX KOMNAJlWH, TPaHCIOPTHI TIepeBe3eHHs, OyIiBHUIITBO
PO3BaKAJIbHUX 3aKJIAJiB Ta 3aKJIaiB Xap4yoBOI MPOMHUCIOBOCTI.

OTmxe, CUTbCHKHU 3€NeHHH TypHU3M € OIHHM 3 HaIpsMiB JUBEPCH(IKOBAHOIO PO3BHTKY
CUTBCBKHX TEPHUTOPIi.

3rigHo cT. 4 Ta cr. 6 3akony Ykpainu «lIpo typusm» Big 15.09.1995 p. Ne 324/95-BP cinbcbkuii
3eIeHUI TypU3M BHU3HAHO OKPEMHM BHUJIOM TYPU3MY, PO3BUTOK SKOTO € OCHOBHHM IPIOPUTETHUM
HATPSMKOM JIep>KaBHOI MOMITUKU. Y mpoekTi 3akoHy Ykpainu «[Ipo cUTbChKWH 3eleHHi Typr3M»
3a3HAYEHO, 110 CUIBCHKIN 3€JCHHMH TYpU3M — BiIIOYMHKOBHI BUJ TypH3MYy, 10 Iepeadayae TMMYa-
coBe mepeOyBaHHsS TYpPHCTIB Y CUIbCBHKIil MiciieBOCTi (ceri) Ta OTpUMaHHSI HUMU MOCIYT CLIBCHKOTO
3elIeHOro TypusMy (OpOHIOBaHHS, PO3MIIICHHS, Xap4yyBaHHs, iH(POPMAIIHHOrO 0OCIYroByBaHHS Ta
IHIIMX BUJIB MOCIYT, IO CHIPSIMOBaHI Ha 3aJ0BOJIeHHs moTped TypuctiB). Kpim Toro, 3rigHo cr. 1
3akony Ykpainu «IIpo ocobucte cemsucbke rocmogapctso» Big 15.05.2003 p. Ne 742-1V ocobuctim
CENSTHCHKUM TOCIOJAPCTBaM J03BOJISIETHCSI IPOBOJMTH TOCHOJAPCHKY MISUTBHICTE y cepi CimbChKOTo
3€IEHOr0 TYPU3MY.

Ak 3a3HavaroTh BaxkwuHcbkuii @.A. ta Jlamakynnd M.JO., HUHI TPOTIsSAaeThes JBa IUIAXH
PO3BUTKY CUIBCHKOTO 3€JICHOT0 TYPU3MY, SIKI MOXKHa BHKOPHUCTATH Ul PO3BHTKY periony: 1)
MOXIIUBICTh BUKOPUCTAHHS HASBHUX MOTEHIIANIIB CUTLCHKOTO PETIOHY, KHUTIOBOTO OHAY CLTBCHKUX
MEIIKAHI[IB, OpraHi3aIliiiHy, iCTOpHYHI Ta eTHOrpadivHUX OCEepeKiB; 2) CTBOPEHHS HOBUX CLIbCHKUX
MPHUMIIIEHD 32 PaXyHOK MepeobiaIHaHHs ICHYF0UOr0 XKHUTIOBOrO (DOHY cella Ta HOBOT'O OYAIBHHIITBA
3 ypaxyBaHHSM IMOTPeO CIMEHHOro, MOJOADKHOIO, KYJIbTYPHOTO, TUTSIYOr0, pHOAILCHKOIO Ta 1HIIUX
BUJIIB TypH3MY.

PO3BUTOK CITBCBKOTO 3€NIEHOT0 TYpU3MY J03BOJSIE CHOPMYBATH KOMIUIEKCHUH TYPUCTUYHHA
MPONYKT, SIKWH CIIPHSE PO3BUTKY CUIBCHKUX TEPUTOPIN. 3aydeHHs IHBECTHUIIIH Y PO3BHTOK CLTBCHKOTO
3€JICHOI0 TYPU3MY CIIPHSTUME CTBOPSHHIO pOOOUYHX MiCIlb; 3pOCTAHHIO JOXOIB CUILCHKUX JKUTEIIB 3a
paxyHOK HaJaHHS MOCIYT TYpUCTaM 1 peaii3anii BUpOOJIIEHNX MPOIYKTIB XapuyBaHHs, TOKpalIeHHIO
0IaroycTporo CiJl; BIIPOIKEHHIO MICIIEBUX HAPOIHUX IPOMUCITIB, 3BUUAIB Ta peMece.
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J. B. TEOJIOPOBHUY, I0. M. PUMAP, M. B. IVIIIUK (YKPAIHA, JIbBIB)
IF'EOTYPU3M sAK BU/J] EKOJIOT'TYHOI'O TYPU3MY
B KOHTEKCTI CTAJIOI'O PO3BUTKY

Hayionanvnuii ynisepcumem “ Jlvgiecoxa nonimexuixa”
79013 syn. Cm. Banoepu, 12, m. Jlvsis, Yrpaina, kaf_turyzm |p@ukr.net

Geotourism — a kind of travel, aimed at studying history and geography, contributes to the
preservation of natural and cultural heritage, the popularization of a particular territory, the
development of patriotism and investment attraction. It confirms the uniqueness of the geographical
place — the environment, heritage, aesthetics, culture, relief features of the territory, and the
uniqueness of the local population.

As an example, a simple tourist route in the vicinity of Lviv is presented, which combines geo-
tourist, recreational and ethnographic e ements.

leorypusm — 1e OKpeMHH PpI3HOBHJl TYpU3MY, CYTHICTh SIKOTO TIIONATAaE y 3/AiHCHEHHI
MOJIOPOIKEH 3 METOK BIBIMYBaHHS I[IKaBUX re000’ €kTiB. B YkpaiHi reoTypu3M € HOBUM HampsMKOM
TYPUCTUYHOI AISTTBHOCTI, 1110 HAOUpa€e MOMYISAPHICTb.

[IpeaMeToM reoTYpUCTHYHOTO iHTEpPECY € 00’ €KTH 1 SABUIIA HEKUBOI IPUPOJIH, SIKI YTBOPUIIUCS
MPHUPOJHUM CIIOCOOOM, a TaKoX aHTpororeHHi ¢opmu i yrBopeHHs. Cepen HuX: Gopmu penbedy,
reoNioriudi opMH 1 SBUIIA, CTPYKTYPHO-TEKTOHIYHI YTBOPEHHsI, TEOJOriuHi i reoMopdororiui
MPOIIECH, HACIIIKH aHTPOIIOreHHOl TpaHcdopMalil nanamadry, pe3yabTaTd iHKEeHEPHO-Te0JIOT YHOT
JISTTBHOCTI, 3pa3Ky MaTepialibHOT KyJbTYPH TOMO. TaKUM YMHOM, IIel BUJ TYpU3MY CIIPSIMOBaHHN Ha

TepMiH «TeOTypu3M» YacTO OTOTOXHIOIOTH 3 TEPMIHAMH «EKOTYPU3M» «CTAIMH TYpU3M»,
«aNbTepHATHBHUN TYpH3M», HOTO IMOETHYIOTh 3 IOJOPOXAMH 3 HABYAIBHOIO YH Ti3HABAIBHOIO,
Meroro. HacnpaBai e 3HayHO mmMpiie NMOHATTS. ['€oTypu3M — BHJ MOJIOPOXi, CIPSMOBAaHUM Ha
BHUBYEHHS iCTOpii Ta reorpadii, KOTpuii cripusie 30epeKEHHIO TPUPOTHOI Ta KyJIbTYPHOI CHAIIIMHH,
nomyJsipu3anii Tiei 4 IHIIOT TepUTOpil, PO3BHTKY MATPIOTH3MY Ta 3aJyYEHHIO 1HBeCTHIIH. BiH
MIJKPECITIOE  YHIKANBHICTh TreorpadiyHoro Micus — AOBKULIS, CHAAIIMHU, E€CTETHKH, KYJIbTYPH,
penbedHOT 0COOIMBOCTI TEPUTOPIi, Ta YHIKATHHOCTI MiCIIEBOT'O HACEIICHHS.

OcCHOBHI TiJli TEOTypU3My Taki: MiJBUIIEHHS PIBHS 3HAHb HACEICHHS MPO piIHUI Kpaii;
MOMYJISIPU3allisi TeOJNIOTIYHUX Ta reorpadiuHuxX 3HAaHb Cepel] HACENeHHS; MiJBUINCHHS 3arajbHo-
OCBITHBOT'O PIBHS CIIOYKHMBAYIB IEOTYPUCTHYHUX IOCIYT; OXOIUICHHS 00’ €KTIB I'€OJOTTYHOI CHaAIMHU
pisHUMH (opMaMH OXOpPOHH; 3OUTBIIEHHS PECYpCHOTO IMOTEHIlially TYpU3MY, HUISXOM 3aly4eHHS
reocraliHl 10 cepr aKTHBHOTO TYPHU3MY; CTBOPEHHS CHCTEMH TE€OTYPHUCTHYHUX MAapIIpyTiB
MICIIEBOTO Ta TPAHCHAIIOHATHLHOTO 3HAYCHHS,

CroromHi y Oaratbox KpaiHax CBITYy 3pOCTa€ IHTEpeC J0 Teoa0ro-reoMopQoaoriaHol
CIIaJIIINHK, CTBOPIOIOTHCS HOB1 (POPMH OXOpPOHU Ta TMOMYJISpU3allii Te0CaifTiB, yMOBH JUIS OpraHi3allii
reoTypusMy. YKpaina BXoauth 10 LlenTpanbHoeBponeiickkol pobodoi rpymu €Bponelickkoi Acortiarii
3i 30epexeHHs reonoriunoi cnaamuun (ProGEQO).

Ha TepuTopii JIbBIBIIMHN 3HAXOAUTHCS LUTHIA P 00’ €KTIB, BAPTHX yBaru reorypuctis. OmHaK,
9acTo MEpIIKOJIO0 JUTA Bi/IBiyBaHHS NIEBHOTO T€OCANTY € MOraHa TPaHCIOPTHA JOCTYITHICTh. [HKOIH
MIEPEIOHOI0 € JIOCTATHBO BEJIHMKA BIJICTaHb, KOTPY Tpeda MomoiaTd MIIKW. Y 3B'A3Ky 3 UM, NpPU
po3po0IIi Ta oprasizamii HOBHX T€OTYPUCTHYHHX MapUIPYTiB JOIUIBHUM € BUKOPHUCTAHHS JIETKHX
Cy4acHHX TPAHCIIOPTHUX 3aC00IB, TAKUX SK KBAAPOIIUKI, MOTOIMKII YH BEOCHUIIE].

Ha namy mymKky 1nikaBuM Oyzie Takdid BEIO-MOTO-MapuIpyT: BUi3z 31 JIbBoBa aBTOMOOIIBHOIO
Tpacoro Kuis-Yom — 10 cenuina Bepun, naini rpyHTOBOIO AOPOro0 — A0 JIICOBOrO YpOUHIIA 3 TPOTOM
[puiiMa, mMOTIM — JICOBUMH JOpOTaMH JI0 KpEHISHUX Kap' epiB mobnmu3y MuKonaeBa, 3BiITH —
IPYHTOBHMH J0Oporamu 7o kepena y c¢. HoBocinku (PakoBerp), mani — qoOpOTHOR achaibTOBOO
Joporor 1mo ceny PakoBenpb, i MOTIM TPYHTOBUMH JIOPOTaMH B3JIOBXK piuku 3yOpu yepe3 cena
[Minremue, Kyraie, BoBkiB, XupiBka, Kporommu no JIbBoBa. Lleii Mapmpyr Mae MNPOTAKHICTH
Oomu3pko 60 kM, po3paxoBaHMII Ha OJWH CBITJIOBUM JIeHb 1 JO03BOJISE IOEAHATH TI'€OTYPUCTHUYHI,
peKpealiifHo-0aTbHEONOrUYHI  Ta  Kpae3HAaBUO-ICTOPUYHI  aCIeKTH TIOI0pOXKyBaHHS. BiH €
3arajibHOJIOCTYITHUM SIK Y (JIHAHCOBOMY, TakK i B TPaHCIIOPTHO-JIOTICTUIHOMY CEHCI.
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A. A. TEPEBYX (YKPAIHA, JIbBIB)
EKOJIOI'TYHA CKJIAJOBA PO3BUTKY TYPU3MY

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexuika»
79013, 6yn. C.banoepu, 12, Jlvsis, Yrpaina;andriy_terebyh@ukr.net

Equirements and preconditions of providing of requirements of stead devel opment are examined
during realization of projectsin tourist industry.

Ha cporomni Mu MoxeMo criocTepiratu 6arato MpHUKIAiB TOTO K PO3BUTOK TYPH3MY BHCTYIIAE
JIOKOMOTHBOM COIIiaJIbHO-eKOHOMIYHOI aKTHBi3allii 0araTb0X TEPUTOPIaIbHUX TPOMaJ y MepeBakHil
OUIBIIOCTI JOHENaBHA JACNPECHBHHUX perioHiB. Jly)ke YacTo BiICYTHICTh NPOMHCIOBOTO YH TO
arpapHoro TMOTEHIiaTy OKPEeMUX TEPUTOPi MOXKE TPaKTyBaTHUCh SIK CYyTT€Ba KOHKYpPEHTHA IepeBara
PO3BHUTKY TypH3MY y 0araTbox HOro mposiBax: 3eJICHHH TYpU3M, €KOTYPH3M, arpoTypU3M, peKpearis.

3Bakaro4M Ha 3arpo3JIUBE 3pPOCTAaHHS EKOJOTIYHHMX 3arpo3 Ha TuiaHeTi, i B YKpaiHi, 30kpeMa,
3pOCTaHHSI COIiaJIbHOI HAmpyXeHOCTI B 0araTthoX perioHax B OCHOBI IUIaHYBaHHS 1 peanizarii
TYPUCTUYHUX TPOEKTIB MOTPIOHO 3aKiIaJaTH BHUMOTH CTajoOro PO3BUTKY TEPUTOpPid Ha SKHX BOHHU
peai3yoThCs.

Ha cporomni B VkpaiHi icHye 0araTo NpUKIAIiB <«BapBapChbKOr0» OCBOEHHS MPUPOIHUX
pecypciB  TYpPUCTHYHO-TIPUBAOIMBHX TEPUTOpPid. 30KpeMa HIEeThCs TPO BUIAIKH HEAOTPHUMAHHS
CIEMEHTAPHUX EKOJIOTTYHUX BHMOTI IIIOA0 OOJIAINTYBAaHHS BOIOBIIBEICHHS B 3aIlOBIIHUX MICIISIX.
3HayHa yacTMHA 0a3 BIAMOYMHKY HaBKOJO o3epa CBITA3b SK 1 caMe Cello He O0JiaqHaHI OYUCHHUMHU
ciopynamu. HedncroTu HarpoMapKyloThCSl B IPYHTaX 1 MPH JOCSATHEHHI KPUTHYHOI Macd MOXYTb
CIIPOBOKYBATH EKOJIOTTUHY KaTacTpody, HEe KaXXy4dH TpO BTPATy TYPHCTHYHOI MPUBAOIMBOCTI CAMOT0
o3epa CeiTsa3b. [lomiOHa cuTyallisi crocrepiraeTbcs Ha OaraThox 0a3ax B Kapmarax. Ha choromHi
MOYACTIIIAIM BWITAJKA BHHUKHCHHS CTUXIMHAX HECAHKI[IOHOBAHMX CMITTE3BAIMIN, SKi OKpIM
HEraTHBHOTO €CTETHYHOTO CIPUUHATTS TYPHCTAMH 3aCMIYyIOTh JIOBKIILIS.

KoHTponb 3a IOTpUMaHHSIM EKOJOTIYHHX BHMOT JISKUTh HA MICIEBHX OpraHax BIagyl sKa
MMOBUHHA TIepen0avaT AOTPUMAaHHS HEOOXITHMX €KOJOriYHUX BHMOI IHBECTOpaMH, ab0 CaMOCTIHHO
OpraHi30BYBaTH HaJeXHE 3a0e3MeueHHs] OXOPOHH JOBKULISL. [Ipr 0CBOEHHI MPUPOAHUX TYPUCTUIHHX
pecypciB, IHBECTOp IOBHHEH BPaxOBYBaTH a IPOMAaChKICTh Ta OPraHd MICIIEBOTO CAaMOBPSAYBaHHS —
KOHTPOJIOBATH 1X HaJNEGKHE 30epeKeHHs Ta PO3BUTOK, aJKE MOPYIICHHS MPUPOAHOI PIBHOBATH MOXKE
CIIPUYMHUTH SIK 0€3MOBOPOTHY BTPATy MPHBAOIMUBOCTI TAKOTO PUPOIHOTO PECYPCY LIS TYpPHUCTIiB, TaK
1 MOpPYIIICHHST yMOB MTPOKUBAHHS HACETICHHS HA TIPUIICTIINX TEPUTOPISX.

JIoCBiZ TIPOBIAHUX CBITOBUX TYPHUCTHUYHHX KOMIIaHIH MOKa3aB, 10 BUTPATH Ha 3a0e3MEUCHHS
CTaJIOro pO3BUTKY JOBKULIS CKIaAaTh a0 35 % Oromkery peaiizallii iHBECTHIIHHUX TPOCKTIB B
TypUCTUYHIN Tamy3i. /o Takux BHUTpaT BIIHOCATH BUTpPATH Ha MiHIMI3alil0 BIUTUBY Ha JOBKIJISA,
CTalMii PO3BUTOK TPUPOTHOro abo (Hi3UYHOrO0 OTOYEHHS, JIOTPUMAHHS EKOJOTIYHHX BUMOI IPH
BUPOOHHWITBI 1 CIIOKWUBAHHI TOCIYT 1 CYIYTHIX TOBapiB, 30€pe)KEHHS EKOCHUCTEM, O10JIOTiYHOrO
pO3MaiTTs i aTMOc(epH.

Cranuii pO3BUTOK TYpPHU3MYy OKpIM EKOJIOTIYHOI CKJIaJ0BOI mepenbavae 3a0e3medeHHs
HAJIEKHOTO COIIATBHOTO CYCIUTBHOTO PO3BUTKY B MICISIX peajizaimii TYpUCTHYHHUX TPOEKTiB. TyT
MOBa MOX€E WTH MPO MATPUMKY MICIIEBOi KYJIbTYpH, TPAAULIHHUX peMecel, OCBiTH. B umcmi BUMoOr
CTaJIOTO PO3BUTKY € IIJABMILECHHS SIKOCTI )KHTTS, OXOPOHA 3I0POB’ 51, OI0JIaHHs OiTHOCTI, 3aXHCT PaB
JIIO/IMHY, PO3BUTOK iH(POPMAIiitHOI, iH)paCcTPyKTypH.

Peamizaliiss iHBECTHI[IHHMX MPOEKTIB Yy TYpPHCTHYHIN raiy3i mependayae CTBOPEHHS HOBHX
POOOYMX MICI[h 1 CIIPUYMHSE BiIOBIHE 30UIBIICHHS MOJATKOBUX HAJXOKEHb B OFOKETH MICIIEBOTO
1 IIGHTpaJIbHOTO piBHIB. [Ipy mpaiesaamTyBaHHs MIiCIIEBOIO HACEICHHS OTPIOHO mependadaTH OCBITY
1 TIOCTIiHE MiZBUIICHHS KBai(hiKallii mpaiiBHUKIB.
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0. H.KY3b, C. 1. CTACEBHY (YKPATHA, JIbBIB)
BUKOPUCTAHHSI BATATOBY3JIOBUX TEIIJIOBUX MOJIEJE
JUISI MOJEJTIOBAHHSI KOM®OPTHOI'O TEMIEPATYPHOI'O CTAHY
JIOJVHU

Hayionanvnui ynisepcumem "Jlvsiscoka nonimexuika"
9013, m. JIvsis. syn. Cmenana banoepu, 12 olyakuzon@gmail.com, stasevych@ukr.net

Glabal climate change on Earth is one of the main challenges that is facing humanity. Providing
a thermal comfort for a person, as a complex thermophysiological system, in these changing climatic
conditions requires significant material resources. The house construction, the workplace arrangement,
the development of overalls for firefighters, divers, astronauts, pilots, etc. should ensure a human
thermal comfort. Therefore, it is urgent to develop a thermophysiological model of a human body
under the influence of the environment.

I'moGanpHa 3MiHA KIiMaTy Ha 3eMHIA KyJli — OJHA i3 T'OJIOBHUX MPOOJIEM, IO CTOSTH Iepen
JIIOJCTBOM. 3a0e3eUeHHS TeIIOBOro KOMGOPTY JIFOJMHH, K CKJIATHOI TepMO(i310I0riyHOl CHCTEMH,
y OWX 3MIHHHX KJIIMATHYHHX YMOBaX BHMAara€ 3HaUYHHX MaTepiallbHUX Ta CHEPreTHYHUX PEcypciB.
ByaiBHMIITBO JKWTIA, 0OJAINTYyBaHHS pPOOOYOro MiCId, PO3poOKa CHEOmArY IS IMOKESKHHKIB,
BOJIOJIa3iB, KOCMOHABTIB, IUIOTIB 1 T. II. TOBMHHE BPaxOBYBAaTH TEIUIOBHH KoMmdopT moauau. Came
TOMY € aKTyaJbHOI pPO3poOKa TepMO(]i3i0oaOridyHOI MOJENI OpraHi3My JIOAMHU i i€ PI3HUX
(haKTOpIB HABKOJIUIITHLOT'O CEPEAOBHUIIIA.

OpranizM JIOJUHHA € CKJIaJHO TEPMOJWHAMIYHOIO CHCTEMOIO, sKa MiATPUMYE TeMIEepaTrypy
tima B Mmexax 32-37°C (m1st pisHUX Y4acTHH Tina). B pe3ynbrari MeTabosi3My BUALTAETHCS TEILIO, SIKE
3a paXyHOK KpPOBOOOIl'y pPO3HOCHUTBCS TI0 BChOMY OpraHizMy. Y CBOIO Uepry OpraHi3M HarpiBacThCs
(ab0 0XOJIOKYETHCS) i AI€F0 HABKOJIMIIIHBOTO CEPEIOBHIIA. B yMOBax HarpiBar4oro MikpokiimMary
TEPMOPETYJIAIS BiIOYBAa€ThCA 3a PaXyHOK TEIUIOBIAAaui, 8 B yMOBaX OXOJIOKCHHS TCILIOYTBOPCHHS
BHUKOPUCTOBYETHCS JIJISl 3aXUCTY OPTaHi3My Bifl ITEpEOXONOIKECHHSI.

Tino moauan nepeOyBae y MOCTIHHOMY TEIIOOOMiHI i3 HABKOJUIIHIM CEpPEOBUIIEM dYepe3
TEIUIONPOBIHICT, — Bijlavya TeIuia MmpeaMeraM, Io 0e3mocepeHbO TOPKAKOTHCS JIOAUHU (0T,
B3yTTsI), KOHBEKIIiIO — BiJ1aua Teria y HaBKOJIHIIHE TIOBITPSHE CEepe/IOBUIIE, BUIPOMIHIOBAHHS Tija 3
BIIKpUTHX 4YacTHH 1 dYepe3 OJIr, BHUIIAPOBYBAaHHS 3 IOBEPXHI WIKIpH 1 JuXaHHI. A cUcTeMa
TEpMOpETYJISII OpraHi3My JIOAWHU MiATPUMYE TEMIIEPATypy CBOIX YaCTHUH MOCTIHHOI, HE3BAXKAIOUH
Ha CTaH opraHisMy (TeMmmeparypa, €MOIIMHHM CTaH, PyXJIWBICTb 1 T.I.), CTaH HABKOJIHIIHBOTO
cepenoBHiia (TemMiepaTypa, BOJIOTICTh, pyX HOBITPsI TOIIO), ofsr (MaTepiai, popma, Kojip, TOBIIUHA).

Cucrema TepMoOperyJsiii JIOAWHK, 3anpornoHoBana Dusan Fiala, reomerpudHo omucye Tino
JIOMMHU SIK CHCTeMY IWIHAPIB: mmmsi, TynyO (rpyaHa KIIiTKa, YepeBHA MOPOKHHUHA), JBI BEPXHI
KIHI{BKH (TIepearnTivys, JiKOTh, KMCTh), JBI HHKHI KiHI[IBKH (CTErHO, TOMIiJKa, CTOMA) Ta TOJOBY SK
chepy.

KiHIiBKY Ta 1IMs TpeCTaBIieH] K YOTHPUIIAPOBI CTPYKTYPH: SIIPO — KicTKa, M'130Ba TKAHUHA,
KUpOBa TKAaHWHA Ta MKipa. ['pynHa KIiTkKa Ta YepeBHa MOPOXKHWHA OMKCaHI SIK IT'STHIIAPOBI
CTPYKTYPH: SIIPO — JIETeHi a00 HYTPOIIi BiJMOBIHO, KIiCTKa, M'A30Ba TKAaHWHA, )KHUPOBA TKAaHMHA Ta
mikipa. ['onoBa — sk yoTHpHUIIapoBa cdepa: sIpo — MO30K, KICTKa, JKMpOBa TKAHWHA, MIKipa.

TerutoBa Mozieb OnMcaHa piBHAHHAM Penne:

5 .
I | &ﬂ_l_ "'ﬂﬂg"' Om *Wpi I Cy (Tbl a” T),
[ g‘ﬂr rirg ’

ne—1r,c, Iy, C, — YCTHHA 1 TEIUIOEMHICTh O10TKaHMHM 1 apTepiajbHOI KPOB1 BIAMOBigHO; I' —

rc

pangiyc ampokcuMoBaHoro ruminapa (chepu); | — xoedimieHT TermmompoBigHOCTI GiOTKAaHHHM, N —
0e3po3mipHuii koedinienT (N = 1 s HONAPHUX KOOPAUHAT i N = 2 W1 chepuuHnX); W, — MIBHAKICTH
nepdysii kposi; T, Ty, — TemnepaTypa OiOTKaHMHHM 1 aprepiaabHOi KpOBi BIANOBIOHO;, (], —
MeTabosTiuHa TeIUIOMPOMYKIlis (OCHOBHA HMIBUIKICTh OOMIHY PEUOBHH).

3anpornoHoBaHa MOJIETb J]a€ MOMKIIMBICTh TIEpEN0AYNTH TEMIIEpaTypy Tila K Y CepeMHi sapa,
TaK i Ha IOBEPXHi HIKIpH B 3aJISKHOCTI BiJ] pI3HUX 30BHINIHIX KIIIMATHYHUX YMOB.
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0. B. PUBAJIOBA, K. M. KOPOBKIHA (YKPAIHA, XAPKIB)
BIIJIUB JIICOBUX ITOXKEXK HA CTAH BOJJHUX EKOCUCTEM

Hayionanvnuu ynieepcumem yuginbHo2o saxucmy Ykpainu,
61023, 6ys1. Yepnuwescora, 94, Xapxis, YVrpaina; nuczu@mns.gov.ua

The influence of forest fires on the state of water objects is analyzed in the work. The
consequences of forest fires for deterioration of the ecological state of surface waters, especially small
rivers, are investigated. The development of measures to reduce the negative impact of forest fires on
the ecological state of surface water will enable the restore of small rivers, which is an extremely
urgent task due to aclimate change and anthropogenic pressure increase.

[IpobnemMa BHHHMKHEHHS WOXEK 1 MiHIMI3alii IX HACHiAKIB € TJI00aJIbHOIO 3a CBOIMHU
MaciTabamu, 00 mOpivHO Ha 3eMili BUHUKAE ONMM3bK0 7 MUIBHOHIB MOXKeX. B Ykpaini B cepenHpoMy
Ha pik OyBae Onm3pko 3,5 THC. JIICOBUX MOXKEXK, sKi 3HHUILYIOTh OuTbIIe 5 THC. TekTapiB iicy. B
HaHOUIBIIINA HeOe3Mell 3HaXOAAThCS MIBHIYHUI Ta CXITHUH perioHn YKpaiHH, Je IIOpiYHO OyBae B
cepeanbomy BinnoBiaHo 37 i 40% ycix JIICOBUX MOMKEK.

JlicoBi moXeXi MaloTh HETaTHBHHH BIUIMB Ha BCi KOMIOHEHTH TNPUPOTHHX EKOCHCTEM:
BUKIIMKAIOTh 3a0pyAHEHHS aTMOC(EpHOro TMOBITPS, TPYHTIB, IOBEPXHEBHX 1 MiJ3€MHUX BOJ,
MPHU3BOAATH JI0 BTPAT 0i0pI3HOMAHITTS, 3HHUIYIOTh TBAPHHHUH 1 POCTMHHUH CBIT, BUKITUKAIOTH €PO3it0
IPYHTY, 3MIHIOIOTh PESKHMH pPidoK. JIICOBI MOXKEXI € OJHMM 3 HAHOUIbII HEOCS3MEUHUX SBUII B
JOBKULTI, SIKI TPU3BOISTH 10 ICTOTHUX €KOHOMIUHHX BTpAT 1 HETATMBHHMX GKOJOTIYHUX HACIiAKIB. B
YMOBaX Cy4acHOI TEHJCHI[il /O MOTEIUICHHS KIIMaTy MiJBHIIYETHCS PHU3HK BUHUKHEHHS TOXEX 1
BTPAaTH BEIHMKHX IUIONI JIICOHACA/PKEHb, 10 BUKIMKAE 3arpO3M HETATHBHUX 3MIH B TNPHPOJHHX
EKOCUCTEMaX.

JlicoBi mOXeXi € TPUYMHOIO 3HIDKEHHS BOJOPETYNIOUOi, TPYHTO3aXHCHOI, CaHITapHO-
TirieHiYHOT, KIIMAaTU4YHOI, HPHPOJAOOXOPOHHOI Ta WPOTHUEPO3iHOI pomi Jicy B NPUPOTHHUX
eKocUCcTeMax. 3HUIICHHS TOXKEeKaMHU NPUOEPSKHHUX JICIB TPU3BOAUTH JIO OOMLTIHHSA PIUOK Ta
HIBHJIKOT'O PO3MHBY iX OeperiB. 3 MOBEPXHEBUM CTOKOM 3 JIICOBMX MAaCHBIB ITICIISl TIOXKEXK1 MOTPAILIsIE B
MOBEPXHEB1 BO/IHI 00’ €KTH BENTMKA KUTBKICTh 3a0pyAHIOIOUYNX pedoBHH. JIicH peryimolTh CTiK BOIH,
IHTEHCHBHICTh CHIM'OTAaHEHHS; BUPIBHIOIOTh TEMIIEPATYPHUN PEKUM, 3HHKYIOTh aMILTITYAy KOJIWBaHb,
OYMINAIOTh BOAY 1 IMOBITPS BiJf MEXaHIYHUX 1 IHIIUX JOMIIIOK.

B ymoBax TOCHIICHHS aHTPOIOrEHHOTO BIUIMBY Ha JOBKULIS BiMYTHO 3pOCIH HEraTHUBHI
€KOJIOT1YHI HACHIAKY JIICOBUX NOXekK. OcoOIMBO HeOE3IEUHUM HACITIAKOM JIICOBUX MOXKEXK € IIBUIKE
BUBUIbHEHHSI 1 HagxomkeHHs 10 atMochepu CO, Ta XiMIYHO aKTMBHUX BUKUMIB (B T.4. MAPHUKOBUX
rasiB) i BIUIMB Ha PsJ T€OXIMIUYHHX MpoieciB y O6iocdepi. Y 30HaX TEXHOreHHOro Ta paialifiHOro
3a0pyAHEHHs, IUIONmIA SKOro B YKpaiHi csrae MIH. ra, IijJ 4Yac JIICOBUX TOXEXK BiJI0OyBarOThCS
MEPEHECEHHsT Ta BTOPUHHE 3a0pyJHEHHS TEPUTOPI pamiOHyKIigaMH, BaKKAUMH MeETalaMd 1
TOKCHYHHMMH CITOTyKaMH.

AnHami3 0araTopiyHMX JaHUX KUIbKOCTI JIICOBHUX IOXKEK Ja€ 3MOTY BH3HAUWUTH IEPiOax
MOXEKHOT0 MAKCUMYMY 1 IOXKEXKHOTO MiKY. [10yKeKHUIA MK pUTaae Ha CeprieHb Ta JIUIEHb.

HeoOxinHO Bif3HAYMTH, IO MEPIOAM TOXKEKHOTO MaKCHMYMY 1 MOXEKHOTO MKy YacTo
CHIBMAJAIOTh 3 MEpioJloM JiTHROI MexeHi. Lle ocobnmBO HeOe3nmeuyHo Uit MalluX pidok, 00 Moxke
CTaTH MPUYMHOIO 3MEHIIICHHS 1X CTOKY 1 IPU3BECTH HABITH JI0 3arubOeni. BHacminok He3Ha4HOI IO
OaceifHy CTYIiHb CTIHKOCTI €KOCHCTEM MalliX PIYOK J0 aHTPOIOT€HHOTO HABAHTAKEHHS 3HAYHO
MEHIIIE B OPIBHSHHI 13 CEPEIHIMHU 1 BETUKUMH PIUYKaAMH.

Macmraby TMOXEeK BH3HAYAIOTh MPOCTOPOBY HEOJHOPITHICTH JEPEBOCTaHY, a TaKOXK
BIIMBAIOTh Ha BENMYMHY e(eKTHBHHX BijicTaHeH pereHepallii. [HTEHCHBHICTD MOXKEXK 3aJISKUTH Bif
0araTbOX YMHHHKIB, B TOMY YHCIi BiJl THITIB 1 MacH JCPEBUHH, PI3HUX KOMIIOHECHTIB JEPEBOCTaHY i
MIACTUIKK, Tomorpadii i METEeopOJOriYHMX YMOB, IIOPH pPOKY, TeorpadidHuX OCOOIMBOCTEH
JaHAmagTIB.

3axo/m 010 OXOPOHH JIICiB BiJ] MOXKEX IMOBHHHI BpaxyBaTH crenn(iky yMOB MiCIIe3pOCTaHHS,
penbedy, METEOPOJIOTIYHMX YMOB Ta pEKpealliiHuX HaBaHTa)XeHb. [Ipu po3poOii 3aXomiB IMOI0
3MEHIIICHHS BIUIMBY JIICOBUX IMOYKEKaX Ha BOAHI €KOCUCTEMH HEOOXIIHO BpaxOBYBAaTH IOPOAHM JCPEB,
MPHUPOAHI Ta TaHImadTHI OCOOTUBOCTI JIicy, IHQLIBTpAIiiHI XapaKTEePUCTHUKH IPYHTIB, MPOTHO3 3MiH
KITIMaTy, YMOBH Ha/IXO/IXKCHHS TIOBEPXHEBOT'O CTOKY B PIUKH.
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H. M. TIAPAHSIK, H. M. BUTPHUKYIII, A. C. POMAHIB (YKPAIHA, JIbBIB)
OPI'AHIBALIA TA ®YHKIHIOHYBAHHSI CTPYKTYPU
HOUBIJIBHOI'O 3AXUCTY HACEJIEHHS I TEPUTOPIN €BPOCOIO3Y

Hayionanonuu ynieepcumem «/Ivgiscoka nonimexmuika»
79013, 6yx. C. Banoepu, 12, Jlvsis, Vkpaina;, nadyaparanyak @yahoo.com

The organization and functioning of civil protection structure in emergency situations of
European Union are estimated. The mechanisms of administration, creation of reliable warning
systems and provision of the required level of readiness for adverse events in accordance with
European safety standards are assessed. The importance of cooperation international organizationsin
thefield of security is noted.

3HIKEHHST PHU3WKIB BUHHKHEHHS HAJ3BUYAHHUX CHTyallii € YMMaJiOl0 Ta IOCTIHHOIO
mpo0IeMoro, sika BUMAarae JiepKaBHUX 3000B'A3aHb Ta PO3YMIHHS IPOMAaJICBKOCTI. BaskiimBrMHU Takoxk
€ aHam3 HeOe3leYHWX YWHHUKIB, e(QEeKTUBHE YIPABIIHHS, CTBOPCHHS HAAIHHUX CHCTEM
MTOTEPEIKEHHS 1 MiIBUIIICHHS PiBHS TOTOBHOCTI 10 Ha3BHYAHUX TIOIIMN.

3 Meroro HajaHHsA eeKTHBHOI HEBIIKIAJHOI JOMOMOTM B Haa3BUYalHUX curyarisx y 2001
porti B €C 6yi10 cTBOpeHo CTpyKTypy — Mexanizm [usinsroro 3axucty CrisroBapucrsa (Community
Civil Protection Mechanism), sikuii cripusie criBrpaili HallioHaJIbHUX CTPYKTYP HUBUIBHOTO 3aXHCTY B
€Bponi. [lo ckmany miei crpykrypu kpiMm 28 kpain-wieniB €C ygiiiuum Icnanpis, Yoproropis,
Hopgerisi, Cep06is, konumHs FOrocnaBebka PecryOmika Makenonist Ta Typeuunna. B pamkax miei
CTPYKTYPH €BPOICHCHKI KpaiHH MpamioTh Pa3oM JUlsl pearyBaHHS Ha TMPHPOAHI Ta TEXHOTEHHI
KaTtacTpou Ha €BPOIEHCHKIA TepuTOpii Ta 3a 1 MeXamu, HaJalOTh PITYBAIBHHKIB, CGKCIIEPTIB,
crerianizopane oOJamHaHHS Ta OaraTo IHIIOrO JUIsl TOPATYHKY HOCTpaxknanux. OrnepaTHBHUM
meatpoMm CCPM e Ilentp KoopauHAIlil pearyBaHHs Ha Haja3Buyaiini curyarii (Emergency Response
Coordination Center), sikuii 11i71071000BO TPOBOJUTH MOHITOPUHT HAJA3BHYaWHHUX CHTYAIllid y CBITI i
KOOPJHMHYE JIi1 KpaiH-y4acHHIIb Y BUIAJIKY KPH3H.

CCPM Takox Hajae KpaiHaM-y4acHHIIIM MOXKJIMBICTH OOMIHIOBATHCH JOCBIZAOM, MiAHIMAIOUH
piBEHB MIATOTOBKU CBOIX 3aroHiB IUBLILHOrO 3axucty. Kpim Toro, CCPM Hamae 3aco0u HEBiIKIaaHOT
KOMYHIKAIlii Ta MOHITOPHHIY, Yepe3 CIUIbHY EKCTPeHY KOMYHIKalliifHO-iH(popMalliiiHy cHCTeMy
(Common Emergency Communication and Information System) ctBopeny min erimoro ILlenTpy
KOOpJMHAIlI pearyBaHHs Ha HaJ3BHYaiHI CHTyallii 1 ska 0a3yeTbcsi Ha 300pi EIEKTPOHHHX
MTOBIIOMJICHB Ta OIOBIIICHB, 110 O3BOJISE 3MIMCHIOBATH OOMIH iH(OpMAIIi€I0 B pealbHOMY Yaci MK
KpalHaMu-y4acHHISIMU Ta LleHTpoM KoopauHaIlil pearyBaHHs Ha HaJ[3BUYaiHI CUTYAIlil.

Bynp-sika kpaiHa cBiTy MO)Ke 3BEpHYTHCS 10 Wi€l CTPYKTypH LMBiLIBHOro 3axucry €C 3a
JIOIIOMOTr'010. 3 Yacy CBOTO CTBOpPEHHs BoHa oTpumasa 0au3bko 300 3BepHEHb MPO JA0IOMOrY i Opana
y4acTh y JTKBigaiii TakKux HalOUIbII pyiHIBHEX KaTacTpod, sik 3emiuerpyc B ['airi (2010 p.), Llynawmi B
Snonii (2011 p.), Taiipyn na ®ininminax (2013 p.), cnanax E6omnu (2014 p.), kouduikt B Ykpaini
(2014), 3emnerpyc B Henai (2015 p.), kpu3a OixKeHI[iB, OBEHI Ta JIiCOBI MOXKeXxi B €BpOIIi.

3Baxkaroud Ha 30UTBLICHHS KUIBKOCTI HAI3BHYalWHMX CHTYalliid, 3 SKAMH CTHKA€ThCSA CBIT
ocranHiM 4vacoM, Komiciss €C oromocmia B ymuctonaai 2017 poky HOBI IJIaHU IIOAO ITiIABUIICHHS
edexruBHocTi it €C 13 3a0e3MedeHHs! IMBUTLHOTO 3aXUCTy 3 METOI0 BUACHOTO pearyBaHHs Ta Kpally
MiZATOTOBKY JI0 MPHPOJHHUX Ta TEXHOT€HHHX KaTtacTpod [epiKaB-ydacHHUIb. Brouker ajist poOoTH
Crtpykrypu 1uBiibHoro 3axucty €C na 2014-2020 pp. cranoButh 368,4 MiIH. €BpO, 3 AKUX 223,7 MJIH.
€BPO OyAyTh BUKOPHUCTAHI I 3am00iraHHs HaJA3BUYaHHUX CUTYAIlill, MATOTOBKH Ta pearyBaHHS Ha
Hux B pamkax €C Ta 144,6 muH. eBpo s aik mo3za mexxamu €C. L{i cyMu TOMOBHIOIOTHCS BHECKAMU
KpaiH, ski 0epyTh y4acTh y CTpykTypi muBinbHOro 3axucty €C i He € wieHamMH €BpOIEHCHKOTO
Coro3y. Ctpykrypa nuBiibHOro 3axucty €C miATpUMYyeE Ta JOMOBHIOE il JAEep)KaB y HaJ3BHYAHHHUX
curyanisx. OCHOBHA BiJIOBIIaJBbHICTh 3a 3aXHCT JIIOJeH, a TAaKOK HABKOJHIIHE CEPEIOBHUIIE Ta
MaifHO, BKJIFOUAIOUM KYIbTYPHY CIaJIINHY, JISKATh HA caMuX JiepkaBax. Kpainun €C HecyTh OCHOBHI
(iHaHCOB1 BUTPATH Ha OLTBIIICTh 3aXO0/IB 3 IUBUILHOTO 3aXHUCTY.

Jnist miiBUIIEHHS piBHSI O€3MEKH B CyYaCHOMY CBIT1 BRXKIIMBY pOJIb BiJlirpae CITiBIpans KpaiH B
rajysi IIUBUIBHOTO 3aXHUCTY 1, SIK HACJIZI0K, MOYKJIMBE IIBU/IKE pearyBaHHs Ha HAJA3BUYAMHI CUTYyaIlil Ta
JIOTIOMOTa B OpraHizallii pATyBaJIbHUX pOOIT.
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K. B. [IMEPMAH, C.1. I'YIJINY, B. B. ITYOK (YKPAIHA, JIbBIB)
HEBE3ITEKA KOHTAKTY 3 OKCUJIOM BYTJIEIIO

Hayionanvnuu ynieepcumem «/Ivgiscoka nonimexuika»
79013, m. JIvsis, eyn. C. banoepu, 12, Jlveie, Ykpaina; 2vit.reagent@gmail.com

In the modern world, everybody has heard such a concept as "carbon monoxide gas'. After all,
for this substance many people were affected. Unfortunately, despite the awareness of carbon
monoxide, poisoning is still found everywhere. The sad statistics of poisoning with carbon monoxide
show that, unfortunately, people are light-hearted and therefore get into medical institutions.

Bigomo, mo okcua Byriemio (CO abo yaanuii ra3) He Mmae 3amaxy, 6e30apBHHIM, TOMY HOro
HEMOXKJIBO BilYyTH. BiH yTBOPIOETHCS B pe3yNbTaTi TOPIHHS B yMOBaX HecTadi KUCHIO. ToOTO, SKII0
B NPHUMIIIEHHI HEMa€ JTOCTATHHOI'O JOCTYIY CBIKOIO TOBITPS, NOraHO MPAIlOe€ BEHTUJIALS, 3a0UTI
auMapi, TO MOXJIMBe HakonuveHHs okcuay Byriemnto (CO). Kpim Toro, BiTpsiHa moroja MOXe
CIPUYMHUTH 3BOPOTHY TATY B JAMOBHX Ta BEHTHJISAIIMHUX KaHANAX, a uepe3 1e HeOe3NnevHi IPoIyKTH
TOpPiHHS HE BUBOJJMMYThHCSI HA30BHI T4 HAKOITMYYBATUMYTHCS Y IPUMIIIICHHI.

3HaxO0KEHHS MPOTATOM JBOX FOJVMH B TPHMIIIIEHH] 3 KOHIIEHTpalli€ro okcuay Byrieiio (CO) y
noBiTpi HaBiTe 3a koHieHTpamniii 0,1% (06 eMHHX) MPU3BOMKTH IO BTPATH CBIZOMOCTI, IMICIS YOO
JIOIMHA MOXE HIBHJIKO MOMEPTH. BTpara CBiZIOMOCTiI CYNpOBOIKYETHCS TAKUM 3HECHIICHHSIM, IO
JIIO/IMHA HABITh IOMITHBIIN HeOE3MeKy, BXKe HECIIPOMOKHA BPSTYBATHCH.

Oxcup Byrierio (CO) € Hebe3meuHnM TOMY, 110 BiH BCTYIIA€ B PEAKINIO 3 TeMOTIIO0IHOM KPOBi
B 200-300 iHTEHCHUBHIIIEC 3a KHCEHb. B HaCHiZOK IIbOTO KPOB'SHI TUIBIsSI BTPAadyarOTh 3JATHICTH
IocTayaTH OPraHi3M KUCHEM, 1110 BUKJIMKA€E KUCHEBE MOJIOyBaHHS — IITOKCIFO.

Y mnepiry yepry KHCHEBE TOJOAyBaHHS BiMYyBalOTh KIITHHH TOJIOBHOI'O MO3KY — 3BIACH
BHHHUKA€ TojoBHUHN Oinb. Lle mepina o3Haka HaIXOMKEHHS 10 OpraHi3My 4dajgHoro rasy. Kpim 1soro
HOro 1isi BUKIMKAE TOPYIICHHS KOOpAWHAINI pyXiB, JCMpecito, JIOAMHA BTpada€e 3JaTHICThH
PO3MIpKOBYBATH, ii MOBEJIHKA CTA€ HEaJeKBATHOIO — BTPAyaeThCsl OakaHHS YHUKHEHHS ICHYIOYOi
3arpo3u Ta 3/IMCHEHHsS 3aXOJiB JI0 BIACHOTO MOPSATYHKY. BIUIMB WagHOTO razy MoXKe NMPHUBECTH 0
3YIHHKH JIMXaHHS, & TO ¥ IO CMEpTi JIFOANHH.

HeitrpanizyBatu okcup Byriero (CO) ayxe BaKKO depe3 HOro He3IaTHICTh BCTYNATH B PEAKIIIO 3
BOJIOIO, KUCJIOTaMH Ta Jyramu. [IpoTe BiH JIETKO PO3UMHSETHCS Y BOAI, TOMY, B pa3i BiJCyTHOCTI
CIIeMiaTbHUX 3aCO0IB 3aXHCTY OpraHiB IMXaHHs, HEOOXITHO BUKOPUCTOBYBATH 3BOJIOKEHY TIOB'SI3KY Ha
00nHMYYst — BOHA HabaraTo 3MEeHIITye KOHIIEHTPAIIiF0 YaIHOT0 Ta3y Y MOBITPI.

VY mpomucioBux 1imstx okcu Byrierio (CO) 3aCTOCOBYIOTH It CHHTE3Y OpraHiuHuX cronyk. [Tpu
HEJIOTPUMaHHI Ta TpyOOMY MOPYIICHH] TEXHIKHM OE3IEeKH PU3HK OTPYEHHSI Cepell CIIIBPOOITHUKIB 3pOCTAE.

Oxkcup Byriemoo (CO) € CkiIagoBOI aBTOMOOUIRHHUX BHXJIOMIB. TOMY OTpYiTHCS JaHUM Ta3oM
MOKHAa B Trapaxki 3a HEIOCTaTHhOI BEHTHJ/ILII, IMOTAHMM IIPOBITPIOBAHHSM, B TYHEISX BEIMKOI
MPOTSHKHOCTI, 32 TPUBAJIOr0 3HAXO/PKEHHS TIOPST 3 MariCTPaIsAMK Ta MepPEeBaHTAKEHUMH aBTOMOOLTBHUMHA
JIOpOTaMH.

OTpyeHHs JIFOACKKOr0 opraisMy okcumoM Byriremio (CO) 3afiMae y CrMcKy HaHOUIBII 4acTHX Ta
HEOE3NEYHNX OTPYEHb OJpa3y TiClsl aJIKOrOJbHHX, HAPKOTHYHUX Ta OTPYEHb JKAPCHKUMH 3acobamu
Micrie.

VY pasi orpyennst okcumom Byrieiio (CO) moreprmijoro ciij HeraiHo BHHECTH Ha CBIKE
MOBITPS B JIGKAYOMY CTaHI, PO3CTIOHYTH OIAT JJIs BUIBHOTO JOCTYIY YHCTOIO IOBITPS JIO JICT'CHIB,
3a0e3MEeYNTH CIIOKil Ta Terso, 60 MepeoXoIoMKEHHS OpraHi3My € HeOe3neuHuM. Y pasi HeoOXiMHOCTI
3pOOUTH IITYYHE TUXaHHS Ta HATPABUTH MOTEPIIOrO JO JIIKYBaJIBLHOTO 3aKIay.

ToMy mepcreKTHBHUM € MOIIMPEHHS Ta BIPOBAHKEHHS B MPOMHUCIOBUX Ta MOOYTOBHX LILIAX
METO/IiB BUSIBJICHHS Ta TOMNEPEHKEHHS JIIOJeH HasBHOCTI B 3aKPUTUX MPOCTOpPaxX Ta MPHUMIIICHHIX
HeOe3MeYHUX MPOAYKTIB ropiHHs, 30kpeMa okcuay Byriero (CO). [lns monepemkeHHs OTPY€EHHS
PEKOMEHIYEThCSI TOTPUMYBATHCS 3aXOMiB O€3MeKM Ha BUPOOHMIITBI, BCTAHOBIIOBATH B rapaxkax
HaJaro[KeHy CUCTeMy BeHTWIANil, Bei poOoTu, moB's3ani 3 pusukoM orpyeHHs CO, 3aificHIOBaTH
TUTBKH B JIOOpE MPOBITPIOBAHUX MpUMileHHsX. [lepeBipsAT 3acminku meved 1 kamiHiB. Hikomu He
3aKpUBATH iX MPH HEMOBHOMY 3TOpSHHI JPOB. BCTAaHOBUTH JaTYMKK CHOBIMICHHS B MPUMIIICHHSX 3
MOTEHIIMHUM PU3UKOM OTpyeHHs okcuzom Byrieio (CO).
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HAVYKOBE EJIEKTPOHHE BUJIAHHA HA DVD

5-n MDKHAPOOHWUU KOHIPEC

3AXUCT HABKOJNMNMWUHBOIO CEPEAOBULLA.
EHEPITOOWAOHICTD.
3BAJIAHCOBAHE NMPUPOOOKOPUCTYBAHHA

36ipHMK maTepianis

OnvH eneKTpoHHUN onTHuHuH quck DVD.
00’ em maHux y merabaiitax 3,16 M6.
Haxnan 150 npum. 3am. 181267.
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