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ITHATUUINH B.B."2, BEPBULIbKUI C.T.:, ITHATHUILWH M.B.",
ITHATUIINH A.B.! (YKPAIHA, JIbBIB), DKAK T.M.2 (YKPAIHA, BEPET'OBE)

EKOJIOI'TYHI ACHEKTH KOMIIVIEKCHOTI'O I'EO®I3UYHOI'O
MOHITOPHUHI'Y 3AKAPITATCBKOI'O BHYTPIIIIHBOT'O ITPOI'HY

'Biooin ceticmiunocmi Kapnamcoroz2o peziony
Incmumymy 2eogpizuxu im..C.1. Cy66omina HAH Vkpainu
79011, eéyn. Apocnasenxa, 27, Jlvsis, Ykpaina, vskr_igfl@ukr.net
23axapnamcokuil y2opcorutl incmumym im. @epenya Paxoyi 11
90202, nn.Kowyma,6, bepecose, YVrpaina,; foiskola@kmf.org.ua

Abstract. Transcarpathia is a region where numerous local earthquakes are registered, among
which there are noticeable tremors. Comprehensive geophysical observations are conducted to
understand the processes that precede manifestations of local seismicity and to study the factors
influencing their preparation. The hydrological aspect of local seismicity is noted, the high correlation
coefficient of variations of parameters of hydrogeological and geodynamic observations, which opens
the possibility of studying their connection with seismicity and solving environmental problems.

OTpuMaHHS peanbHOi KapTHHU CEHICMOTEKTOHIYHUX MPOLIECiB B 3aKapnaTChbKOMY BHYTPILLIHBOMY
MIPOTHHI BKJIUBO JJII PO3YMIHHS €KOJIOTIYHOTO CTaHy PETiOHY, SKHH 3alleXHUTh 1 Bil reodi3uaIHux
nporeciB. Ha Ttepuropii 3akapnarts Ta CyMDKHHX TEPUTOPIA PEECTPYIOTH MICIEBI 3eMJIETPYCH, IO
XapaKTepU3yIThCs TMEPIOUYHICTIO, 30KpeMa BiAUyTHI 3€MIIETPYCH BiIOyBalOThCS 3 4acTOTOO 1-6
oIt 3a pik. Bimmiueno inTepsain gacy (2015-2020 pp.), koiau Ha (OHI YHCIEHHUX CAA0KHUX MIiCIIEBHUX
3eMJIETPYCIB BiJUyTHUX MOIUTOBXIB HE BiOyBajocs, IO B CBOIO YEPry MiJBHILYBaIO HMOBIpHICTh iX
nposiBy. KapmaTchkuM BiIIIICHHSAM Ta Bigmisiom ceiicmigHocTi Kapmarchkoro periony IHCTHTYTY
reogizuku iM..C.I. Cy66otina HAH Ykpainu Ha Tepenax 3akapraTTsi TpUBAIUI TIEpio]] MPOBOASTHCS
KOMIUIEKCHI TeO(i3W4HI CIOCTEPEkKEHHS depe3 CITKY PEKUMHUX TeO(i3WYHHX, CEHCMIYHUX Ta
neopMoMeTpuIHNX  cTaHIid. [IpoBomaTbest Oe3mepepBHI  CHOCTEPSKCHHS Ta BHMIipIOBaHHS
napaMeTpiB CEHCMIYHOCTI PETiOHY, aHAJII3yIOThCS Bapiallii BeIMYMH reo(i3MuHUX MOJIIB: MArHiTHOTO
noJst 3emuli, eNeKTpOMarHiTHoi emicii, pagioakTHBHOTO (oHY cepenoBuiia. IlapanensHo BexyThes
CIIOCTEPEKEHHSI METEOPOJIOTIYHHX, TIAPOJIOTIYHUX Ta TiAPOTEONIOTIYHUX MapaMeTpiB, HI0 TaKOX
BHOCATH CBil BKJal B EKOJOTiYHMH CTaH perioHy (karactpodiuni moseni 1998-2000 pp.), Ta
BUKOPHUCTOBYIOTHCS JIJISl BHBUCHHS 1X BIUIMBY Ha Ie0IMHAMIYHUH Ta CEHCMIYHMIA CTaHU periony. B 30Hi
OamcbKoro TMMOMHHOTO PO3JIOMY MPOBOJISTHCS BUMIPIOBAHHS CYy4aCHUX TOPU3OHTAIBHHUX PYXiB KOpU
3a JONOMOTOI0 KBapLOBOTO TOPH30HTAJIBHOTO Iedopmomerpa. B poOOTI BHKOpHCTaHO pe3ylbTaTH
nedopMOMETpUYHNX criocTepekeHb 3a 2021 pik Ta TigporeosioTiYHUX BHMIPIOBaHb Ha PEXKUMHIN
reoizuuHii crauiii ,, TpocHuk” Ha cBepaoBUHAX TuOuHOI0 530 M Ta 8 M. [IpoBeaeHo aHami3 3B I3Ky
CydJacCHHX PyXiB KOpW B IEHTpaIbHIA 9acTWHI 3akapmaTTs, Bapialliil piBHS BOAHM B CBEPIJIOBHHAX Ta
POCTOPOBO-YACOBOTO PO3MOALIY MiCLEBOi CEHCMIYHOCTI 3a CIOCTEepeKyBaHUi nepion. Po3paxoBano
KOoeQiIiEHTH KOPEIALii PSAAIB T1iIPOre0JIOT 1 YHUX Ta T€OJUHAMIYHUX CIIOCTEPEIKEHB, BIIMIYEHO BUCOKHIA
CTYIIIHBb KOPEJIALIi MK pAIaMH PiBHS BOAM B CBEPJIOBHHI TTTHOMHOIO 8 M, SIKWI CTAHOBUTH BEJINYHHY :-
0.74; koedimieHT Kopemnswii 3MilleHb 3€MHOI KOpHW i3 Bapiamielo piBHA Boau B riamOokii( 530 m)
cBepTOBHHI cTaHoBUTH:+0.57. 32 2021 pik Ha PI'C ,, TpocHuK” 3apeectpoBano 617 MM aTMochepHUX
OMaIiB, B MEPILii MOJOBUHI POKY Ha TEPUTOPIi 3aKapraTCbKOT0 BHYTPITHBOTO NPOTHHY BiaOymucs 117
MICLIEBUX 3EMJICTPYCiB, B JKOBTHI Ha TepHUTOpii beperiBcpkoro paiioHy 3apeecTpoBaHO BiT4yTHUH
MICIIEBHI 3eMIIETPYC, IO € IHAMKATOPOM 3pPOCTaHHS CeWcMIYHOCTI perioHy. Cy4dacHi TOPU30HTAIbHI
pyxu kopu, BumipsHi B 2021 pomi Ha myHKTI AepopMOMETpHYHHUX crocTepexeHs ,,Koponese™
CTAHOBJIATH PO3MIMPEHHs TOpia Bemmumuop: +12.6 x107. JleopMOMeTpHUHi CHOCTEPEKEHHS €
BHUCOKOTOYHUMH BHMIPIOBAaHHSMH CYYaCHHX TOPHU3OHTAIBHUX PYXiB KOpH, JUIS OpraHizamii sSKux
HEOOXiJIHI CIeIialbHi YMOBHM Ta OOJNIagHaHHSA: YHIKalbHI KBapIOBI TpyOW Ta cyXi MiJ3eMHi
npuMilneHas. Bucokunit koedillieHT Kopessii TiporeoJorivyHoro Ta reoIMHaMiYHOTO CTaHIB PErioHy,
Ja€ MOXKIIMBICTh BUKOPHCTOBYBAaTH pe3yJbTaTH BHMIPIOBaHb TiJPOTCOJOTIYHUX BEIMYMH IS
OTPUMAaHHS KAapTHHU PyXiB KOpU. 3eMJICTPYCH PEECTPYIOTHCS B TEPIOAW CTHUCHEHHS IOPia, MiCiI
IHTEHCUBHHUX PyXiB KOPH, BUKJIUKAHUX IHTEHCUBHUMH 3MiHAMU METEOPOJIOTIHHHX Ta CYIIPOBOIKYIOUHX
X TiIPOJIOTIYHUX TTApaMETPiB.
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MAJIAHI M.M. (YKPATHA, OJIECA)

BUKOPUCTAHHA I'IC IJIS1 AHAJII3Y CTPYKTYPHU
3EMJIEKOPUCTYBAHHS TATAPBYHAPCHKOI'O PAMOHY

Odesa National Technological University,
65039, 112 Kanatna St., Odessa, Ukraine; madanikader50@gmail.com

Abstract. The analysis of the land use structure of the Tatarbunar district showed that the territory
contains a large area of objects of the nature reserve fund (16.5%). But a significant part of the territory
of the district is occupied by arable land - 61.44%, or 81.61% of the land area. Irrational agricultural
activity has led to the degradation of the network of small rivers, the formation of soil erosion, the
formation of ravines, and a decrease in the ecological status-class of water bodies.

AHali3 CTpYKTypH 3eMJICKOPHCTYBaHHS Ha Tepuropii TaTtapOyHapchKoro paiioHy 3a JaHHUMHU
exoJoriuHoro macnopra Onecbkoi 001acTi MoKasas, 110 B LIJIOMY HOTro TEPUTOPISl XapaKTEPU3YETHCS
3HAYHOIO TUIOMICI0 OO0'€KTIB TMPHUPOIHO-3aMOBIAHOTO (OHAY, 3a PaxXyHOK BOIHO-OOJIOTHHIX YTilb:
Ty3noBcekoro komiiekey mumaniB: «lllaranu-Anibeit-bBypracy.

Bincoroxk I13® 3a paiionom B 1inomy ckiagae 16,5 %, Toai sk B OLIBIIOCTI aMiHICTPaTUBHUX
pationiB IlpmaoproMopcbkux obnacteit o0'ektr 13D, abo BiACyTHI 30BCiM, a00 iX KUTbKICTh MCHIIIE
2%.

Tabnruys 1

Ctpykrypa 3emesib TaTapOyHapcbKOro paiioHy pa3oM 3 BOTHUMH 00’ €KTaMH (32 JaHUMU
€KOJIOTIYHUX NACNOPTIB Ta CYNYTHMKOBUX BUMIpiB)

Hazsa 00’exTiB [Imoma, Tuc. Bincotok, %
ra Pa3zom 3 BogHIMHK Be3 ypaxyBaHHs BOAHHX
00’ €eKTaMH 00’€KTiB

3arajioMm paiion 174,30 100,00 100,00
006 extn I13D (3emui 3amacy) 5,45 3,13 4,16
Jlicu nin I13® 0,54 0,31 041
Boani 06’ extu mig [13D 22,90 13,13 -
Trmni BoaHi 00’ €KTH 20,21 11,59 -
ITnaBHi Ta 3a60s04eHi 3emii 3,18 1,82 2,42
Jlicu 3,60 2,06 2,74
ITacoBuina, CiHOKATTI 5,40 3,10 4,12
Pexpeauiitni Teputopii 0,10 0,06 0,08
[MpubepeskHi 3aXUCHI cMyTH 0,27 0,15 0,21
BararopiuHi HacauKSHHS 0,62 0,36 0,47
[Timrani BigkpuTi 3eMIIi 0,74 0,43 0,56
Pijutst 3 merpaioBaHUIMK 3eMJISIMH 4,28 2,46 3,26
Pinns 102,80 58,98 78,35
ITnowi TBO 0,059 0,03 0,04
MichKi HaceJICHI MyHKTH 2,85 1,64 2,17
CinbChKi HACEJICHI IYHKTH 1,37 0,79 1,04

HesBakaroun Ha 3HaYHWH BiJICOTOK BiJ] 3arajgbpHOI mwiomli paiiony 06'extiB [13® Ta Pamcapcbkux
BOJIHO-OOJIOTHUX YTiflb MIKHAPOJHOTO 3HAUYEHHS, SKi (OpMYIOTH exoMmepexy Opjecbkoi o0nacTi,
CTPYKTypa 3eMJICKOPHCTYBaHHs paioHy ykpail He30amaHcoBaHa. 3HAUHY YaCTHHY TEPHUTOPii palioHy
3aiimae pimns - 61,44%, abo 81,61% Big mmom cymi (tabm. 1), mpu UpOMY OIS TOBHICTIO
JerpafgoBaHux 3 HUX Ounbine 4%. Taka CTpyKTypa 3eMJIEKOPUCTYBaHHS paioHy He30alaHCOBaHa,
OCKINBKH TIPH MOPYIIEHH] CTATUX eKOJOTIYHMX 3B's3KiB Oinmbm Hix Ha 40% cucTeMa 3HEiHIOEThCS |
JeTpaye.
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MAMUYVYP 3., IPAY 0., AHTOHSK I'. (YKPAIHA, JIbBIB)

BIOPI3HOMAHITTS ENIKCUJIbHUX MOXOIIOAIEHUX HA TEPUTOPII
ITAPKIB MICTA JIbBBOBA

Jlveiecokuil nayionanvhull ynieepcumem imeni leana @panka,
79005, Ykpaina, m.JIveis, éyn. I pywescokoeo, 4. dzvinkamamchur@gmail.com

Absrtact. In the parks of the city of Lviv, 51 species of epixyls from two divisions were identified:
Marchantiophyta (3 species) and Bryophyta (48 species). According to ecological features, bryophytes
that settle on different types of dead wood are mainly facultative epixyls. Each stage of wood decay has
its own species composition of bryophytes. On natural dead wood in urban conditions, polysubstrate
species of bryophytes are common. An important role of epixylic bryophytes is that they contribute to
the decomposition of wood, since they retain moisture in the substrate and create conditions for the
settlement and reproduction of other biota species.

CydacHOMY MiCTy BJIAaCTHBHH HagMIpHHH aHTPONOT€HHHH Npec Ha EKOCHCTEeMHM HapKiB i
JCOMapKiB, MO MPU3BOIAUTH J0 3MiHM OIOpPI3HOMAHITTTS (PIOPU MOXOMOIIOHMX, HacaMmIiepen depes
3MEHIIICHHS] KUTBKOCTI TPHAATHUX TMPUPOTHUX CYyOCTpaTiB IJIA iXHBOTO ITOCENICHHS. Y TIPOIOBXK
OCTaHHIX IT'SITU POKiB OyJIO JETaTbHO 00CTEKEHO MOMIMPEHHS MOXOMOMIOHUX y HAMOLIBIIMX MmapKax
JIbBOBa: mam’ATKa JepKaBHOro 3HaueHHA CTpUICbKUI apk, OoTaHiuHA MaM’sTKa mpupoan «Jlicomapk
ITorynsukay, perioHaTbHIN TaHIIIAQTHIN TapK «3HECIHHD», TaM'sITKa caI0BO-ITAPKOBOTO MUCTEIITBA
MmicueBoro 3HaueHHsI «CHOTKIBCHKHUI Tapk», mapk «[ opixoBwuid rai». OcoOIUBICTIO X MAapKiB € Te,
110 BOHU PO3TAILIOBaHi HEMOAAJIK HEHTPaIbHOT YaCTHHU MICTa, L0 3yMOBJIIOE€ IHTEHCHBHE peKpealiiiHe
HaBaHTAKEHHS, HAcaMIlepe/l Ha TPYHTOBUH ITOKPUB.

OauuM i3 3aBJaHb OyJIO JOCIIPKEHHS CMIKCHJIBHUX BHJIIB MOXONOMIOHUX, OCKIJIBbKH, SK
MOKa3YIOTh TOCTIIKEHHS €KOJIOTiB, MEPTBa AEPEBHHA SIK KEPEIO XapuyBaHHS Ta Micle POXUBAHHS
1 pO3MHOXEHHS 0araTboxX BHUJIB OIOTH € Ba)XIIMBOIO JAHKOK ekocucTeM. CydacHa MpakTHKa 3i
30epexeHHsT O10pI3HOMAHITTA B €Bpomi mepemdadae 3aXoau 3 OXOPOHH MEPTBOi IEPEBUHU B Jicax i
BEJIMKUX MapKax, 30KpeMa PEKOMEHIOBAHO Yy MICBKHX IMapKaxX, YMMJIaNi BiJ ajed 1 MIlIOXiIHUX
JIOPIKOK, 3aJIMIIATH OKpPeMi CyXi JepeBa, KOJIOH 1 ITHi.

3aramom, a1 3eaeHoi 300U JIbBoBa Bimomo noraxn 180 BumiB Mmoxomnonioaux. I{omo cyocTpaTrHoi
NPUHAJIS)KHOCTI, TO HAHMOUIBIIY KiJIbKICTh CTAHOBIISATH emireitHi Buau. OOCTEKEHHS CTapHX ITHIB 1 KOJIOJ
Pi3HOTO CTyMeHs po3KJIaJaHHs Aajo MOXKJIHMBICTE 1eHTU(iIKyBaTH 51 BUA €MIKCUIIB 3 ABOX BiAiMiB:
Marchantiophyta (3 Buam) i Bryophyta (48). 3a exomoriyHuMH OCOOIMBOCTSIMH MOXOIOMAIOHI, IO
CEeNAThCSA Ha PI3HUX BUAAX MEPTBOi ACPEBUHH, € MEPEBAKHO (HaKyIbTaTUBHUMH emikcuiamu. Lle
€KOJIOT1YHO TJIACTUYHI BUIH, 3[1aTHI 3aCEJSITH Pi3HOMaHITHI cyOcTpaTu (’KMBi iepeBa, IPYHT, IPUPOIHI
i mryuni kam'ssHucTi): Amblystegium serpens, Brachytheciastrum velutinum, Brachythecium rutabulum,
B. salebrosum, Ceratodon purpureus, Hypnum cupressiforme, Leskea polycarpa, Lewinskya affinis,
Orthotrichum pallens, Oxyrrhynchium hians, Plagiothecium denticulatum, Platygyrium repens,
Pylaisia polyantha. BapTto 3ayBakuTu, 110 KOXHIH CTajii po3naay JSpEeBHHU NpPUTaMaHHHUN CBIif
BHJIOBUH CKJIaJ CMIKCHIPHIX MapIIaHmioditis i 6piodiTis.

Skuio y mapkax 3aBASKH 0COOJHMBOCTSIM TOCIOJJAPIOBAHHS 3aJIMIIAIOTH IEHHKH Ta HEMpPUOpaHe
omane iUl ¥ moBajieHi cTOBOYpH, TO Ha BITHOCHO WLI€ «MOJOAOMY» EIMiKCHIBHOMY CyOcCTpaTi
MOYATKOBOT'O €TaITy PO3KIIaay nomupeHi emiditHi Bunu. Ha cyOctpari, 1110 3a3HaB HAHBUIIOTO CTYTICHS
pO3KIIagaHHs, TOCEIIOThC THIOBI emirei. Ha cepemupopo3kiraneHiii epeBrUHI BUSIBICHI BUIN 5K 13
HIMpIIo ekosioriuHoro amrutitynor: Cephalozia bicuspidata, Plagiochila porelloides, Dicranella
heteromalla, Hygroamblystegium varium, Pseudoleskeella nervosa, Tak i yMoBHO 00JiraTHi eMiKCHIIH:
Lophocolea heterophylla, Tetraphis pellucida, Herzogiella seligeri. 3aranom, Ha npupoaHiii BigMepiii
JIEPEBHHI MOKEMO MIPOCTEKUTH CyKUECIHHMIA psia: enmi(iTH — THUIOBI €MIKCHIIN — eMTelHI BUIM.

BaxnuBa posib MOXOIOTI0HUX, M0 TOCENSIFOTHCS Ha OMAJINX T1JIKaX, ICHbKAX 1 KOJIOAAX, MOJIsTae
B TOMY, II0 BOHH, CIIPUSIOTh PO3KIIAJAHHIO JIEPEBUHH, OCKIJIBKH 3aTPUMYIOTh BOJIOTY B CyOCTparti i
CTBOPIOIOTH YMOBH JIJISl TIOCEJICHHS Ta PO3MHOXEHHS 1HIINX BU/IB O10TH.

Ceminap 1 Seminar 1


mailto:dzvinkamamchur@gmail.com

17

BIJITYEHKO [0.0., [IETPYK P.B. (YKPATHA, BIHHULIS)

AHAJII3 3ATPO3 EBTPO®IKAIIT BOAU CEPEAUMHHOI JIVISHKHA BACEMHY
PIYKHU NIBJAEHHUM BYT

Binnuyvkuti nayionanvHutl mexuivHui yHigepcumem
21021, syn. Xmenvnuywke woce, 95, Binnuys, Ykpaina; prroma07@gmail.com

Abstract. The problem of eutrophication of water bodies in our country has become increasingly
relevant in recent years. The level and concentration of photosynthetic organisms in water bodies is
increasing, which is confirmed by the annual flowering of rivers, ponds and lakes, especially in the
summer months. In the middle section of the South Bug River basin, which mainly lies within the
Vinnytsia region, this problem is particularly relevant due to a number of factors presented in this work.

[Tpobnema eBTpodikarii BOAHUX 00’ €KTiB HaIIOI JepkaBu HaOyBae Bce OUIBINOT aKTyaIbHOCTI B
octaHHi poku. PiBeHb i KOHIIEHTpaIlil (OTOCHHTE3YIOUNX OPTraHi3MiB y BOJHUX 00’ €KTax 3pOCTaE, 110
M ITBEPIKYETHCS IIOPITHIM 3alBITAHHSAM PIYOK, CTABKIB Ta 03ep, 0COOIMBO B JIITHI MicsIli. B cepenmiit
ninstHIl Gaceiny piuku [liBaennuii byr, ska nepeBakHO TpoJisirae B Mexax BiHHHIIBKOT 00dacTi, s
npobiieMa 0cOOMBO aKTyaldbHA uepe3 HU3Ky (akropis. st OUTBII ETANEHOTO PO3yMIiHHS HMPUYHH
IBITIHHS Ta PO3POOKM MEXaHi3MIB TMPOTHIIi BapTO METANBHO pPO3iOpaTH BCi Il ¢akTopw Ta iX
0COOJMBOCTI XapaKkTepHi I cepeHbol NUITHKYN Oaceliny piuku lliBaennuit byr. Meroro nanoi pobotu
€ aHaJli3 OCHOBHUX NMPUYMH eBTpoQiKalii BoA B cepeaHii ningHui Oaceliny piuku [liBnennuii byr.

Jlo OCHOBHUX NPUYUH LBITIHHS BapTO BiAHECTH:

1. 3aperyiboBaHicTh. BinHHIbKa 061aCTh € TiflepOM MO KilbKOCTi cTaBkiB. 1x monax 2000. Lle
0€3yMOBHO MOTIPIINYE CTIK Ta aepallito BOJM.

2. XiMiyHe aHTPOIIOTCHHE HaBaHTa)KEHHA. BOHO CyNpOBOIKY€ThCS CKUIAHHAM Y TOBEPXHEB1
1 TI3¢MHI BOJIA OPTaHIYHUX Ta HEOPTaHIYHUX PEUOBHH, IO € TTOKUBHUM CEPEIOBHINEM TSI PO3BUTKY
(hoToCHHTE3YIOUHX OpraHi3MiB. B ripmomy BUMangky, Take XiMidYHEe HaBaHTa)KEHHS € OCHOBOIO JIJIS
PO3BHTKY NaTereHHO-XBOPOOOTBOPHOI Mikpodiopu. [Ipu npomy Ha BiHHWYYMHI € HaBiTH paloOHHI
IeHTpu 0e3 IMEeHTpaTi30BaHol KaHami3aIlii. B MEHITMX HaceIeHNX MMyHKTaxX CUTYAIlis ITe TipIia.

3. XiMi3oBaHe CiIbChKE TOCIOAaPCTBO. BUKOpUCTaHHS a30THHX 1 (hochaTHUX TOOPUB Cripuse
pocTy He TIIBKM CIIBFOCHIPONYKIii Ha MOJMSIX, a W TOKpallye YMOBH ICHYBaHHS BOJHHUX
(OTOCHHTE3YIOUHX OpraHi3MiB. 3a INESIKMMU JAaHUMHU 3MHB JOOPHUB 3 MOJIB Yy BOAHI 00 €KTH MOXKe
csirati 50 %.

4. Buxopucranus gocdaTtHux Murounx 3aco0iB. Haxans, B Haliii JepkaBi HEMae PO3yMiHHS
3HAYUMOCTI 1[HOTO (haKTOpa, TOMY BiJICOTOK Oe3dochaTHIX AETEPreHTIB BKpail MaHid.

5. Bucokuii mpUpOAHUI BMICT MOKHBHHX elleMeHTiB y TpyHTax llomimrss. Ha Binawaumni
MEPEeBAKAIOTh TaKi THITHA TPYHTIB, SIKi MICTATH 06arato ryMmycy Ta HOKUBHUX efleMeHTiB. [Ipu BumuBanHi
IPYHTY Y BOJHI O0’€KTH BOHH 3aMYJIOIOTHCS, IO TEX CIPHUSIE HACHYCHHIO BOIM TOKUBHUMHU JJIS
(hOTOCHHTE3YIOUHNX OpraHi3MiB YMOBaMH.

I'pyna ¢akropis, 1Ki omocepeIKOBAaHO BILTMBAIOTH HA PIiCT IBITIHHS:

1. Cranicts piukoBuX yMOB. HasBHiCTb BenuKoi KinbkocTi 1am0 Ta rpedens. Kpim noripiieHHs
IIBUJIKOCTI IPOTIKaHHS BOJIH, 1€ 3MEHIIIYE KiIbKICTh MaBOJIKiB, TOBEHEH, CEIeBUX MOTOKIB Ta Pi3HOTO
POy KaTaKIi3MiB, sIKi CIPHSIOTh OYHIIECHHIO piuky. Hampukiam, mmia 9ac TOBEHI MOKe BimOyBaTHCS
OYMIIEHHS PIYKOBOTO pycia BiJl MyJly, AEPEBUHH Ta CMITTS, K€ HAKOTTMYMIIOCS B PIUIIi.

2. M’sxicTh KIIMaTHYHHX YMOB. 3arajbHOIUIAaHETApHE IIOCTYIOBE MiIHATTA CEpEeAHbOI
TeMITepaTypH, 110 TOKPAITyE YMOBH JIJIS IIBITIHHS.

Kpim mux (akTopiB € e Hu3Ka MeHII 3HauymuX. [IpoanamizyBaBmu 1i pakTopH, MOXKHA JIHTH
BUCHOBKY, II0 3 €BTpo(iKalicro MOXHa OOpOTHUCS, MPOTe Lel mpolec NOCUTh CKIamHui. TuM He
MEHIE, MO0 KOXHIM 3 HaBeJEHWX NPHUYMH MOXKHA PO3POOJIATH NEBHI MEXaHI3MH HpPOTUAIl YU
KOMIIeHCAIlii i, THM CaMHM, 3MEHIIIYBaTH KUIBKICTh (DOTOCHHTE3YIOUNX MIKPOOPTaHi3MiB.
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[OMIBKA B.L., ®EJIVH O.M., TKAUYK H.B. (YKPAIHA, YEPHII'IB)
BIIJINB KOJIOHIAJIBHUX BUJIB IITAXIB HA CEPEJJOBUIIE ICHYBAHHA

Hayionanvnuu ynieepcumem « Yepniciecoxuu xoneziymy imeni T.1. [llesguenka
14013, eyn. I'emvmana I[lonybomka, 53, Uepnicis, Ykpaina, vpopivka@gmail.com

Abstract. Colonial birds affect the environment. A theoretical analysis of scientific publications
on the influence of colonial bird species on the habitat was carried out, and future research tasks were
determined. In general, seabird colonies are important global drivers of the Nitrogen and Phosphorus
cycles. It was found that research should be focused on establishing the ornithogenic impact on microbial
coenoses from the soil of nesting sites, microorganisms of the Nitrogen and Phosphorus cycle.

Ha cporomni nurtaHHs TpaHchOpMallii €KOCHCTEM IMiJ BIUIMBOM SK AHTPOMOTCHHHUX, TaK i
MPUPOTHUX (HAKTOPIB 3aJHIIAIOTHCS AaKTyalbHUMHU. l[ITaxy MOXYTh BIUTMBAaTH Ha CEpEIOBHUIIEC
ICHYBaHHS 5K TTOOTMHOKO, TaK 1 KOJoHIssMH. Hapasi BaxJIMBIM KOMITOHEHTOM BIUIMBY Ha €KOCHCTEMH €
KOJIOHIaNbHI NTaxu. MeTor JaHOTO JOCIHiKeHHsT OyB TEOPETHYHHMH aHalli3 HAyKOBHX MyOJiKarlii
IOJI0 BIUIMBY KOJIOHIAJIbHMX BUJIB MTaXiB Ha CEPEIOBUINC ICHYBaHHS Ta BU3HAYCHHS 3aBJaHb
MaiiOyTHHOTO JOCIIKSHHSI.

3’sicoBaHO, MO0 HAYKOBI JOCTIIPKEHHS OPHITOJIOTIB CHPSIMOBAaHO Ha JOCTIDKCHHS Mirpariii
NTaxiB, IMHAMIKY YUCEIILHOCTI BUJIIB Ta iX 010JI0Ti1, CIOCTEPEKEHHSI 32 HAMOIBII BPA3TUBUMH BUAMH
nTaxiB. OfHaK B TaKUX MyOIiKaiisgx iHdopMallis mpo BILTUB NTAXiB HA cepeIoBUIIe a00 BiCYTHS, a00
OlHMCaHa YacCTKOBO. 3a3HAYA€ThCS, II0 YWHHUKAMHW BIUIMBY Ha XIMIYHHHA CKJIaa IPYHTY € SIK
eKCKPEMEHTH, TakK 1 3aru0Jii mTameHsITa Ta TOPOCIi ITaxy, He3aIUT THEH] ST, Oy MiBeTbHUN MaTepial,
MIPUHECEHHH B KOJIOHIIO NTaxaMH. BIUIMB KOJOHIAIBHUX NTaxiB Ha 010r€0IeHO03 B MIJIOMY MTOKa30BHi
Ta Oe3mepeyHU 1 TPOSBIAETHCSA CIIOKUBAHHSAM TBAapWHHOI TMPOAYKIII B PI3HUX 300ICHO3AX,
TpaHcopMaIli€ro OGI0TeHHUX PEYOBUH, 3MIHOIO XIMIYHOTO CKIIaly IPYHTY, IKHH (OpMYy€E POCITUHHUN
NOKPUB HA TEpPHUTOpil KOJOHiI, OIOTiIpoXiMiYHOMY BIUIMBI Ha BOJOHMH. 3a3HAYAE€THCS BIUIUB
NTAIIMHOTO TIOCTITy Ha CKJIaJl pOCIUHHOCTI oMOpoTpodHux OomiT. Bimomo, mo ¢ekanii pudboigHux i
POCIMHOIIHMX TTaXiB CTUMYJIOIOTH picT (ITOIUTAHKTOHY, MPOTE HE BIUIMBAIOTH Ha CKJIAT
BOJIOPOCTEBOI0 YTPYIIOBAaHHS Ta OaKTepiaabHe 0araTcTgo.

TumoBMM TNpeACTaBHUKOM KoJloHiambHUX nTaxiB € Oakian (Phalacrocorax carbo). Baknanu
MPOAYKYIOTh 3HAYHY KUTBKICTh XIMIYHUX PEUOBHH 3 ypaxyBaHHSIM TOTO, IO J000Ba HOpMa KOPMY IS
HHUX CTaHOBUTH 0sn3bK0 0,5 KT Ta nenoHyBaHHs ¢ekainii 20-50 r. Ha nomryk ki iM npruOauM3HO MOTPiOHO
4 roauHu Ha 100y, ToMy Oym3bko 80% Qekaniil BiKIagaeThCs i THI3AaMHU Ta MICISIMH BiJTIOYHHKY.
Kinpkicts N Ta P B ekckpeMeHTax OakiTaHiB KOJIMBAETHCS B Mekax Bix 3,2—14,5 mo 5,9-14%, BiamoBigHO,
npu cepeaabpomy criBBigHomeHHi N:P 1,5:1. Jlopocna oco6una 3a 100y Binkmagae mpuommzHo 4 r N u
2,5 r P Gins rHizga. B niioMy KosloHiT MOPCEKUX MTaxiB € BKIMBUMU INI00aTbHUMH PYIIIHHAMH CHIIAMU
B muksax Hitporeny ta ®ocdopy. IIpote BimoMocTi uncenbHOCTI Ta 610pi3HOMAHITTA MIKpOOPraHi3MiB
ity Hitporeny Ta @ochopy y rpyHTax MicIlb THi3TyBaHHS KOJIOHIANBHUX NITaxXiB BiJICYTHI, JOCITi THIKH
HABOJISTH JIMIIE JIaH|I PI3HOMAHITHOCTI JOMIHAHTHUX MPEJCTABHUKIB TeTepoTpodHUX OaKTepill y BOL 3a
BIUIMBY €KCKPEMEHTIB BOJHMX MNTaxiB Ta CKIaxy MIKpoOiOMIB €KCKPEMEHTIB BOJAHUX mTaxiB. Tomy
TOJIOBHUMH HaNpsIMKaM{ TOAATIBIINX JOCIiKEHb €:

1) mpoBeeHHS OPHITOJIOTIYHUX JOCITIPKCHD B PAOHI JKUTTEMISUTBHOCTI PI3HUX BUJIIB KOJOHIaTbHUX
IITaxiB;

2) BCTaHOBJICHHS YHMCEIILHOCTI Ta 010pi3HOMAHITTS NMEPEBAXKAIOYMX MPEACTABHUKIB MiKPOOPTaHi3MiB
nukiry Hitporeny ta @ocdopy 3 rpyHTY MICIh THI3AyBaHHS KOJOHIAIBHUX MTaxXiB;

3) OITKC OPHITOr€HHOTO BILTHBY Ha O10I[CHO3HM MICI[h THI3/IyBaHHS KOJOHIATLHUX BHUIIB MITaXiB.

TakuM YWHOM, CHiJ 30CEPEAMTH IOCIIIPKEHHS Ha BCTAHOBJICHHI OPHITOI€HHOTO BIUIMBY
KOJIOHIQJIbHUX BUJIIB NITaXiB Ha €KOCUCTEMH, 30KpeMa, MiKpOOHi IIEHO3HU 3 TPYHTY MICIb THi3IyBaHHS,
MikpoopraHi3max 1ukity Hitporeny ta ®ocdopy.
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MITRYASOVA 0O.! (UKRAINE, MYKOLAIV),
SHYBANOVA A.,2 DZHUMELIA E.2 (UKRAINE, LVIV)

MODELS OF OXYGEN-CONTAINING COMPOUNDS CONTENT
IN SURFACE WATERS

!Petro Mohyla Black Sea National University,Ukraine
10, 68 Desantnykiv St., Mykolaiv, 54003, Ukraine, eco-terra@ukr.net
2Lviv Polytechnic National University,Ukraine
Stepana Bandery St., 12, Lviv, 79013, Ukraine, ashybanoval6@gmail.com

Abstract. The dynamics of hydrochemical parameters of oxygen-containing compounds such as
nitrates, orthophosphates of surface waters are analyzed. Based on the analysis of wide temporal
monitoring data, of prognosis nitrates and orthophosphates of the surface waters were carried out.

The purpose is an assessment of the state of the surface water by nitrates and orthophosphates
hydrochemical parameters and their regression analysis.

The object of research: oxygen-containing compounds, nitrates and orthophosphates indicators,
of the river water state during 2008—2021.

The regression analysis method using the Windows Excel CurveExpert software was used to
determine the empirical dependencies and search for connections.

Against the background of high regulation of the Inhul river basin (the presence of 770 ponds and
an irrigation system on 33 hectares, water use is carried out by more than 20 enterprises) has been shown
the periodic nature of changes in hydrochemical parameters. Based on the obtained functions, prognoses
for 2022-2030 on average annual averages have been developed.

A regression analysis of the dynamics of the studied indicators over time, namely: temperature,
nitrates and orthophosphates. Against the background of high regulation of the Inhul river basin (the
presence of 770 ponds and an irrigation system on 33 hectares, water use is carried out by more than 20
enterprises) has been shown the periodic nature of changes in hydrochemical parameters. Based on the
obtained functions, prognoses for 2022—2030 on average annual averages have been developed.
Regression analysis allows obtaining a sinusoidal dependence on the orthophosphates content, which
demonstrates the period of fluctuation of 13 years. The study is the basis for determining the
mathematical model of natural fluctuations of the studied indicators. Regression analysis allows
obtaining a sinusoidal dependence on the orthophosphates content, which demonstrates the period of
fluctuation of 13 years (R = 0.90) fig. 1.
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Fig. 1. Prognosis of orthophosphates content by 2030.

We’ve gotten an 10-year sinusoidal wave with a period of 10 years and fairly high
representativeness (R=0.85) for nitrates content. The determined sinusoidal dependences of the
integrated indicators of water quality allowed determining the average time of fluctuations concerning
the processes of self-organization of river waters, which is about 11 years, and confirms the theory of
"waves of life". As of now, the surface waters of the river are capable of self-renewal and their
hydrochemical status has not yet reached a critical point, after which irreversible changes in the river
ecosystem may occur.
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JISTYOK B., BEHI'EP JI., TYIJIMY C., CBSIHTKO 1. (YKPAIHA, JIbBIB)
3BATAYEHHS I'A3IB BIOMETAHI3AILI

Hayionanonuu ynieepcumem «Jlvgiscoka nonimexmikay,
79013, nn1.Cs. FOpa 3/4, ljuvenger77@gmail.com

Abstract The paper shows the possibility of using chlorophyll-synthesizing microalgae of
Chlorella vulgaris to purify biogas from carbon dioxide (CO-), hydrogen sulfide (H»S) and ammonia
(NHs). Experimental dependences of the dynamics of CO, uptake by microalgae under the action of
H2S inhibitor and NHs activator are presented. A mathematical description of the growth of biomass of
microalgae Chlorella vulgaris depending on the concentration of hydrogen sulfide and ammonia was
obtained. The optimal values hydrogen sulfide and ammonia concentration for the efficient process of
carbon dioxide uptake by chlorophyll-synthesizing microalgae Chlorella vulgaris from
biomethanization gas have been established.

CTpiMKHH PO3BHTOK MPOMHUCIOBOCTI MPHU3BIB /0 BUCHAXKCHHS CBITOBHX 3aIlaciB BHKOITHOTO
nanuBa. TOMy OCTaHHIM 4acOM aKTHBHO BIIPOBAKYIOTHCS TEXHOJIOTI BiIHOBIIOBANBHOI €HEPIeTHKH,
30KpeMa OTpPHMaHHS DPi3HUX BHUIIB OiomanvBa, HAWOIIBII JOCTYITHUM 3 SKHX Ha CHOTOAHI € Ta3
Giometanizarii — 6iora3z. OCHOBHUM HEIOIIKOM 06iora3y € 3Ha4Ha KUIBKICTh AOMIMIOK, 30kpeMa COp,
H>S Ta NHs. Big tak Giora3 motpeOye 30aradeHHs 3 JBOX OCHOBHUX IPUYWH; MEpIIa - MiABUIIUTH HOTO
TEIJIOTBOPHY 3AATHICTb, a Apyra - 3HU3UTH MMOBIPHICTH MOIIKOMKCHHS OOJIAAHAHHS Ta HEraTUBHUN
BITUB Ha 3/IOPOB’ S JTIFOAWHHY 1 HABKOJIUIITHE CEPEIOBHINE Yepe3 TOKCHUHY aifo HoS.

Ha croromni po3po0ieHi Ta JOCTYIHI TEXHOJOTIT uIsi 30aradeHHst 0iora3y; BOHH BKIIIOYAIOTh
¢iznuny abcopOiiro Ta XeMocopOLio, KPioTeHHY cenapalito, MeMOpanHe po3aiieHns. OgHak ¢izuko-
XIMIYHI METOJM OYUIICHHS € HE TUTBKU BHCOKOBAPTICHUMH, OCKUTEKH TTOTPEOYIOTh BEITUKOI KiJTbKOCTI
eHeprii, JOMOMDKHUX MaTepialliB Ta peareHTiB, aje 1 reHepyoTh 3HAYHUNH 00’€M CTIYHHX BOJ, SKi
3a0pyIHIOIOTh HABKOJIMIIHE cepeioBuilie. J[o TOro * BIOBIEHI B Takuil croci® 3a0pyaHIOOYI ra3u
CKJaialoTh HeOesneky mpu 30epiraHHi, TpaHCHOPTYBaHHI 1 Take iHme. B Tol ke Yac iCHYIOTH i
0l0JTOTIYHI METOOW OYMINEHHS, 30KpeMa 3 BHUKOPHCTAHHIM MIKPOBOJOPOCTEH, SIKi BOJOMIIOTH
(hOTOCHHTETUYHOIO aKTUBHICTIO, 110 J03BOJISIE B TIEBHIN Mipi yCyBaTH 3a3Ha4eHi pOOIeMH.

30arauenHs rasiB OioMeTaHi3auii 103BoJsie TpaHcopMyBaTH 3a0pyIHIOIOYI PEYOBUHH B
HEIIKIUTABI TPOAYKTH JKHTTEISUTBHOCTI MiKpoopraHiamiB 1 B Oiomacy. Ha choromHimHid JeHB
0CO0JIMBOT yBaru 3aciyroBylOTh MIKPOBOJOPOCTi. BOHM € HOCHTHh €(EKTUBHUMH IEPETBOPIOBAYAMHU
coHsuHOI eHeprii 3 noOpe opraHi3oBaHMMH cTagisMu BimHOBIeHHS COz 10 WLIOr0 KOMILIEKCY
OloMOJIeKy, BKIFOYAIOYM BYTJIEBOAM, OUIKH, IIMITH, SIKI MOXYTh OYTH 3amisHI y TOMAJIBIii
OloTexHONOTIYHIA TpaHcopMallii B HaHpPi3HOMAHITHINI IUTLOBI MPOAYKTH. Taki MiKpOBOJOPOCTI
MOXYTbh POCTH AOCHTH HMIBHJKO B JKOPCTKHX YMOBAX, III0 3yMOBJICHO 1X OJHOKIITHHHOIO CTPYKTYpOIO.
OpHuMHu 3 HaWOUIBII MPOAYKTHBHHX BBa)KaroTbcs MikpoBopopocti poxy Chlorella. et pin
MIKpOBOAOPOCTEH BIMOMHI 1aBHO i J0Ope BHBYCHHH, IO € OE3yMOBHOIO IIEpPEeBaror0 I ix
3aCTOCYBaHHS B IPOMUCIIOBOCTI. [Topsiz 3 BUCOKOIO MPOAYKTHBHICTIO 010MacH, 1Ii KIITHHU MalOTh P
0co0IMBOCTEH, SIKI J03BOJISIIOTH BB@KATH I1X HAHOLIBII NPUAATHAMH Al BUKOPHCTAaHHA B
010TEeXHOJIOTIYHUX Tporiecax sk cyocrpart. IlepeBaroro mikpoBogopocteir poxy Chlorella, € BuHSITKOBa
MPUCTOCOBAHICTH J0 3MiH HABKOJIMIITHEOTO CEPEIOBHUIIIA.

BukopucranHs MiKpoBOJOPOCTEH AJ1s1 HOTTTMHAHHS BYTJIEKUCIIOTO Ta3y, SKUH yTBOPIOETHCS MPU
METaHOBOMY OpojiHHI Oyne 3a0e3medyBaTH BHpINICHHsS MpoOiieMu 30aradeHHs Oiorazy 1 BiA
cipkoBoJHIO Ta amiaky. OcCKiTbKM Cynbdyp Ta HITPOTE€H € MiKpOeleMeHTaMH HEOOXiTHUMHU IS
KHUTTEMISUTBHOCTI MIKPOBOJIOPOCTEH, TOMY B TEBHHX KOHLEHTPALiiX MOXYTbh CIIOKUBAaTHCS HeE
MpUTHIYY0YH iX picT. [I[pudomy Takuii criociO BUKOPUCTAaHHS MIKPOBOAOPOCTEH LIKABHIA HE JIUIIE JIS
30aradeHHs Oiora3y, a i TOMy, IO II¢ TO3BOJISIE OTPUMATH IIIHHY 0ioMacy, sika BUKOPHCTOBYETHCS SK
CHUpPOBHMHA B PI3HNX 010TEXHOJOTIYHUX MPOIECAX.
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VBEPMAH B.1.}, BACLKOBELIb JI.A.? (YKPATHA, XAPKIB)

OCOBJIMBOCTI CIIIJIBHOT'O BUKOPUCTAHHS ACUMLIIOBAJIBHOI
CITPOMO’KHOCTI BOAHUX OB’€EKTIB

YHITY «Vkpaincokuii Hayko60-00Caionutl iHcmumym eKoio2iunux npoonemy,
61166, éyn. Bakynina, 6, Xapxis, Ykpaina, directorniiep@gmail.com;
2HTY «Xapkiscokuii norimexniunuil incmuniymy,

61002, eyn. Kupnuuosa, 2, Xapkis, Yxpaina, omsroot@Kkpi.kharkiv.ua

Abstract. Compliance with the Ukrainian environmental legislation of cascade regimes of use of
assimilative capacity of water bodies is determined. It has been proven analytically that the basin
principle for determining the maximal admissible pollutants discharges standards with sewages violates
the legal requirements for the maximal admissible pollutants concentration standards for natural waters
regarding their uniformity on the entire Ukraine territory.

AcuMimoBasibHa cIpoMOXKHICTh (AC) Hapasi € HalOUTBII BOKINBOIO (hi3MIHOIO BIIACTHUBICTIO
JUITHKA BOJTHOTO 00’€KTa, sSika BUKOPUCTOBYETHCS JUIsl YKPAaiHCHKOTO JIMITYBaJIbHOTO PETyJIOBaHHS
ckuaHHs 3a0pyaHioBanbHUX pedoBUH (3P). AC 3abesmeuye peaiizaiio 3araJbHOTO €KOJOTIYHOTO
MPUHIUTY «emission — immission» (EIP) oOmexxenns ckunanus 3P ans norpumanns Hopmatusis ['JK.
Haii6insmoro po3sutky EIP oTpmmarR B Ykpaini gepe3 T. 3B. «0aceiHOBWM MPHHIAIT BU3HAYCHHS
HopmatuBiB ['JIC» (BII), skuii, 30kpema, mnepembauae cminbHe BUKOpucTaHHI AC pi3HUMH
BOJIOKOPHUCTYBa4aMH, TOOTO y KackagHOMy pexxuMmi ckunanus 3P o rizporpadiunoi Mepexi. ¥ aaniit
po6oTi BusBIEHO, 1m0 BuKOpucTaHHS bBII cTBOprO€ yMOBHM 1O IMOPYLIEHHS BUMOI' E€KOJOITYHOI'O
3akoHO/maBcTBa YkKpainu. Ilpm kackamnomy pexumi ckuganHg 3P mosue Bukopuctanus AC (tobto
nocsrHenHs 1 He nepeulieHHs [JIK 3P) Ha Oynb-sikili CXOAMHIIN KacKaJly BUKJIMKA€E HEOOXITHICTD y
3meHIIeHHI HopMmatuBy I'JIK y Buximuux nanux s pospaxyHky HopmatuBy ['JIC Ha momepenHiit
cxonuHIli. Take 00’ €KTUBHO CIIPHYMHEHE 3MEHIIICHHS MOPYIIYE MPABO BCIX BOJOKOPHUCTYBAYIB KACKaLy
Ha BUKOPHUCTaHHS €MHUX JUIA BCiei Teputopii Ykpainu nHopmaTtusiB ['IK 3P, nanane uum u. 4 cr. 33
3akony Ykpainu «IIpo 0XOpoHY HaBKOJHMIIHBOTO HMPUPOAHOTO CEPENOBUINA», a TaKOX (PAKTUYHO
CIpHsi€ OPYLIEHHIO 000B’ 513Ky BOJAOKOPUCTYBAUiB «HE JOIyCKaTH NOPYIIEHHS NpaB, HalaHUX 1HIIUM
BOJIOKOPHCTYBayaM», BU3Ha4eHOMY B a03ari 5 cT. 44 BogHoro xonekcy Ykpainu. EQekr 3MeHIenss
KIJIbKICHO OLIHIOETHCSl IIUIAXOM JOCIHIPKEHHS TOJOBHOI PO3pPaxyHKOBOi (OpMyJHM BH3HAYEHHS
nmormyctuMoi KoHTeHTpamii Cryc IUTsi CKUTaHHS KOHCepBaTUBHOI 3P 3 OKpeMOro BHUIYCKY, K (QYHKITIT
z=(X-Yy)/(x-1), piBasuus (1):

C@/Crm( =n/(n-1) — Crac/Crux*(n — 1), @

ne: Cyp — doHOBa KoHIEeHTparis 3P y npuiimManbHid BOJi BHIlEe BUITYCKY (200 1M03a 30HOIO BILIUBY
BHITYCKY) 3BOPOTHHX BOI; Cryjx — TPAHUYHO TOMyCTHMa KOoHIeHTpallis 3P y npuiiMansHiit Bomi; N > 1
— KpaTHICTh 3arajbHOr0 PO30aBICHHS 3BOPOTHHUX BOJ Y KOHTPOJNBHOMY CTBOpi. HaBemena ¢yHkmis
z = f(x, y) Moxe mocmimxkyBaTrcs y (isudHO A0mMycTHMIi obmacTi 3HaueHb: D = {1 <x <10, 1 <y <10,
0 <z <1}. Pesynbrat nocmimkenss BuzHadae Z = Cy/Crax < 1, i TEOPETHYHO MiATBEPKYE HABEICHE
TBepKeHHsI. 3 piBHsAHHSA (1) JIErKO OTpUMATH TOKA3HUK BIJCOTKOBOI'O 3MCHIICHHS BEITHYUHU
HopmatuBiB ['IK. Ilpu mepexoai Bix TiIpaBIiuHOrO MOHATTS «PO30aBICHHS» OO OUIBII MPOCTOTO
TIOHATTSI «CHIBBIJHOIIEHHS BUTPATH CKUIAHHA 3BOPOTHOI BOIM JO BHUTPATH BOIU y MPHAMAIBHOMY
BOJHOMY 00’€KTi», TOOTO Ne = (/Q, BUKOPUCTOBYETHCS PiBHIHHS (2):

1 - Cy/Crax = Nc*(Cruc/Crux — 1), 2

JOCTipKeHHsT sikoro sk GyHKil Z =f(X,y) y TpuBuMipHOMY mpoctopi, ae: X =N¢, Y = Cruc/Crg,
Z = Cy/Crik, 3 inTepBasiamu 3Hauerb D = {0 <x <0,5, 0 <y <10, 0 <z <[}, nae my1s MOKa3HUKA CTYIICHS
30epesxenHs HopmatuBy ['JIK takuit camuii pesynbrat: Z = Cy/Crax < 1.

BucnoBku. 3actocyBanHs bIl nns BuszHauenns wopmatuBiB [JIC 3P mnpu croinmeHOMY
BukopuctanHi AC y KackamHOMY pPEKHMi BOJOKOPHCTYBaHHS HE BiJITOBITA€ BHMOTaM YHHHOTO
eKOJIOTIYHOTO 3aKOHOAABCTBa YKpainu, BuMarae ad hOC HayKoBOro OOIpyHTYBaHHS Ta CTBOPEHHS
CreLiaTbHUX eKOJIOTro-MPaBOBUX iHCTPYMEHTIB, AKi Hapasi BiACYTHI.
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MOKPUI1 B.I, IETPYIIKA M., JUKYMEJIS E.A., JSIKIB B.O. (YKPAIHA, JILBIB)

MOHITOPUHT ®JITYOPECHEHTHHUX ITAPAMETPIB ®ITOMEJIIOPAHTIB
PO3A1JIbCBKHUX BIJIBAJIIB ®OCPHOI'IICY

Hayionanvnuii ynisepcumem «J/Ivgiecoka nonimexikay,
79000, syn. Cmanana banoepu, 12, Jlveis, Ykpaina, coffice@lpnu.ua

Abstract. The results of fluorescent monitoring of the woody vegetation of the Rozdilsky
phosphogypsum dump point to the relative sufficiency of degraded conditions for the existence and
development of syngenetic plant cover. The determined numerical characteristics of the vitality index
of phytomeliorants are relatively close to the maximum value, taking into account the stressful
conditions of local growth. The main species composition of plant communities that take part in the
process of self-growth of a phosphogypsum dump was determined. Methods and technologies of
adaptive crop production are proposed to optimize self-regrowth of the dump and ensure the ecological
safety of the adjacent territories and the Dniester River.

[Ipobnema ekosoriuHO Oe3MeYHOro 30epiraHHs MPOMHUCIOBHX BiOXOHNIB € HaA3BUYAHHO
aKkTyaibHO. OIHUM 3 IUIAXIB HIBEJIOBAaHHS HETaTUBHOT'O BIUIMBY BIJXOJIB HA JOBKIJUISA € CTBOPCHHS
CTIMKOI'0 POCIMHHOTO [IOKPUBY Ha BifBajax, XBOCTOCXOBHILAX, IPOMMAaIaHUMKAX, SIKI 3aIHUIIAI0THCS
micns TNPUNMHEHHS BUPOOHHUIITBA, TOMY HEOOXiIHE BHMBYEHHS NPOLECIB CaMO3apOCTaHHS TAKHX
TEXHOTEHHUX eJeMeHTiB penbedy. Ha Tepuropii Po3ainbcbkoro ripHHYO-XiMIiYHOTO MiINpPUEMCTBA
“Cipka” (JIpBiBchKka 00:1., MuKoIaiBChKUH p-H) y BiABaii 30epiraerbest 01u3pko 3,5 MiH. T ocdorincy.
Ha BimgBam ¢ocdorincy BinOyBaeThcss CIOHTaHHE (GOpPMyBaHHS POCIMHHOTO TOKPHBY 3a YYacTIO
JIEPEeBHUX TIOPiJl — OCHKH, Oepe3n TOBUCIIO1, akallii 01701 Ta TpaB’IHUCTOI POCITMHHOCTI.

Meroto pobotu € gochimKeHHS (IyOpECUEHTHUX IapaMeTpiB POCIMHHOTO TOKPHBY
TEXHOTEHHOTO MacuBY (ocOTiICy B MPOIIECi caM0o3apOCTaHHs BiBaTy.

MeTopuka qociipKeHb 0a3y€eThesl Ha BUMIPIOBaHHI YaCOBUX 3MiH IHTEHCUBHOCTI (hIyOpECIICHITI
xJ0po(iny, 00yMOBIIEHOT aKTUBHICTIO (JOTOCHHTETHYHOTO anapary pociuH. Ha migcraBi BUMipioBaHb
KiHeTHKH (pIIyopecieHIIil BA3HAYSHO 1HIEKC KUTTEBOCTI POCIIHH, BapiabenbHi 3HAYSHHS SIKOTO CBiq4aTh
PO PYHKITIOHATEHICTH (POTOCHHTETHYHOTO arapaTy, BiAMIOBITHO A0 MiHJIIMBOCTI YMOB MiCIIE3pOCTaHHS.
PexornociupyBaabHIM METOOM 11€HTH()IKOBAaHO POCIMHHUNM HOKPHUB JOCHTIHKYyBaHOI TEPUTOPIi.

Pesynprati (prryopec€eHTHOrO MOHITOPHHTY JIepeBHOI pOCIMHHOCTI Po3minbchKoro BinBamy
¢ocdorincy BKasyloTh Ha BiJHOCHY JOCTAaTHICTh JAETPAJOBAHMX YMOB JJISi iICHYBaHHS i PO3BHTKY
CHUHICHETUYHOI'O POCIMHHOIO HOKpUBY. /[l owiHkm craHy (OTOCHHTETMYHOIO —amapary
(iTOMEIIIOpaHTIB BU3HAYEHO YHCJIOBI XapaKTEPUCTHKH 1HIAEKCY XKUTTEBOCTi: ocuka — 72%, Oepesa
noBucia — 70%, akamis 6ida — 65%, 10 BIIHOCHO OJIM3BKO 10 MakcuMalibHOTO 3HaudeHHS (100%),
BPaxXOBYIOUH CTPECOBI YMOBHU MICII€3POCTAHHSI.

[IpoBeneni criocTepekeHHs MOKa3ajH, IO TEPUTOPIi BiIBaTY Y pe3yIbTaTi MPUPOIHHX IIPOIIECIB
I'PYHTOYTBOPEHHS — €pO03is, BUIYTOBYBaHHS, BEPTUKAJIbHA 1 TOPU30HTAIbHA MIrpalis, akyMmyJsiis B
pociMHaxX i BUNApOBYBAaHHS 3 BHIUICHHSM JIETKUX CIHOJNYK, NMPOMHUTI aTMOC(QEPHUMH ONaJaMH,
3apOCTalOTh TPaB’SIHOIO, YarapHUKOBOIO Ta JIEPEBHOI0 pociuHHIcTO. [IpH oMy, 6i0THYHA CKIIaJ0Ba
(MikpoOHWMIT 610M TPYHTY) BiZirpae BaXJIMBY pOJIb B IIpoIiecax MiHepaiszallii Ta rymigikamii TeXHO3eMy.
3acesIeHHIO BiIBaTy POCIMHAMHU CIIPHSIE HIOPCTKICTH MOBEPXHi (ochorincy y BUIIISAL 3amaguH, TPiIKH,
a TaKoX 3HaYHA HOTO BOJIOTOEMHICTh. ToMy ¢ocdorine, Mo TakoX MICTUTh JOCTaTHIO KIUIBKICTbH
3aUIIKOBOTO (hocopy, CipKH, KaubIlif0o ¥ IHIINX PEYOBWH, SIKi BUCTYIAIOTH y pOJ Makpo — i
MIKpOEJIEMEHTIB, CTa€ JIOCTaTHIM CyOCTpaToM He JIUIIE sl PyIAepalibHOi M JIyroBOi POCIMHHOCTI.
HasBHicTb AepeB CBiAYMTH PO MOCTIHHICTL CYKIECIHHUX 3MiH POCITUHHUX yIPYIOBaHb.

BHCHOBKH 1 IEPCIEKTHBH MOAABIINX JOCHTIKCHD Mepe10adatoTh 3a0e3MeYeHHs ONTUMAIbHUX
YMOB Ui TIABUINEHHS CTIHKOCTI POCIMHHOTO TIOKPUBY, SKHH BXXE CTBOPWBCSA BHACIIJOK
AaBTOTEHETHYHOI CyKIecii Ha MOBepXHi craporo BimBaiy ¢ocdorincy. IlpononyroTscs Meromu i
TEXHOJIOT1] aJanTUBHOTO POCIMHHUITBA, SIKi BKIIOYAIOTh MOAEIIOBAHHS, IPOCKTYBAHHS Ta CTBOPECHHS
POCIMHHHMX CHCTEM Ui TOKpAalIeHHS TEOXIMIYHUX, OIOTHYHHX Ta ECTETHYHHX XapaKTEPHCTHK
TEXHOTEHHOTO cepenoBuia. OnTumisairis mporecy camo3apoctanas Po3minscrkoro hocorimcoBoro
BiZIBaJly € OJHHUM 3i cl1oco0iB, Ha JaHWH Yac ONTHMAaJIbHUM, TOM'SKIICHHS HETaTUBHOTO €KOJIOTiYHOTO
BIUIUBY BiJBaJly Ta 3a0€3MEUCHHS €KOJIOT1YHOI Oe3MeKH MPUISTAl0YUX TepUTOpii 1 piuku AnicTtep.
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YOBOTBKO LI (YKPAIHA, JTHITTPO)
METOJIUKU KOHTPOJIIO CAMO3AMMAHHS BIIXOAIB BYTJIEBUJIOBYTKY

Bioodinenns ¢izuxu cipnuuux npoyecie
Inemumymy ceomexuiunoi mexawixu im. M.C. [lonaxosa
49005, syn. Cimghepononwcoka, 15, [lninpo, Yrpaina, director@ifgp.dp.ua

Abstract. The methodologies available for monitoring the status of coal mine waste fires are
reviewed. The main points of control on the basis of thermal imaging, which are necessary for effective
implementation of measures to determine the location of thermal zones of self-ignition, are given. On
the basis of the considered methods it is possible to assume that the most effective are inhibitor injection
and measures for controlling the burning condition of coal-mining wastes.

Jns Gopotebm 3 mpoOiieMoro camo3aiiMaHHS BiAXOAiB BYIIeBHA0OYTKYy (BB) MoxHa
BUKOPUCTOBYBATH Pi3HI METOAWKH. [1Jisi po3yMiHHS poOiieMH camo3aliMaHHs 0yJI0 BU3HAYCHO YOTHPHU
npoBigHUX mpakTuk: 1) Po3yminHs camoszaiimanHs BB; 2) BusBieHHS Ta MOHITOPUHT OCEpenKiB
camo3zaiiManHss BB; 3) Bukopucranss iHribitopiB Ta repMeTukiB npu racinHi BB; 4) IlnanyBanns
raciaas BB. Hmwkde nokiamHo po3risaaroTbes IesKi 3 OCHOBHUX METO/IIB.

Po3yMiHHs TIpolieciB MPOTIKaHHS Ta YTBOPEHHS TEIUIOBHX 30H KOHIIEHTPATOPIB OCEPEIKiB
camo3aiimanHs B Tini BB. BusHaueHHs OCHOBHMX YMHHHKIB, SIKi MPHU3BOIATH O caMo3aiiMaHHs
BiIBAJIbHOT MacH B BpaxXyBaHHSM BHYTpIMIHIX XiMidHHX y BB Ta (hakTOpiB BIUIMBY HAaBKOJUITHHOTO
CEpEeIOBHIIIA.

MoHiTopuHT ocepenkiB camozaiimanHs BB mpoBomuTbcs pa3 Ha piK 32 JIOTIOMOTOIO
TEIJIOBi3iiHOI 3HOMKM Ta raszoaHaiizaTopiB. 3acCTOCYBaHHS IaHMX TEXHOJOTIH 03BOJISIE HE JIMILIE
BUSBUTH TIPOIIECH TOPIHHA, aje 1 JoloMarae JIOKami3yBaTH OCEpelKH camMo3aliMaHHS,
CKOHIICHTPYBABIIIU 3yCUJIIS Ha IIUX 30HAX MPH PO3pOoOIIi 3aX0/[iB 010 JIIKBIIaIlii BKa3aHUX MPOIIECIB.

[HriGiTopr — 1€ peYoBHHH, SKi MOXKYTh 3MEHIIUTH a00 3yNMHHUTH WIBHIKICTh OKWUCIICHHS
BiIBAJIbHOT MacH IIIAXOM OJIOKYBaHHsS YTBOPCHHSI BUIBHMX pPaJWKaIiB Ta 3MCHIICHHS aKTHBHOTO
[EHTPY aTakh KUCHIO. BOHW BCTymarmoTh y Tpy, KOJHM TIPOILEC caMmo3aiiMaHHS BXKE pPO3MOYABCH.
Iaribitopn ocobnmBo Oa’kaHi, KOJAM BiABaJbHAa Maca 3HAXOAMTHCS y HoApiOHeHoMy craHi. s
MMOBEPXHEBOTO HAHECEHHS CMOJH IMOKPHUTTS, IUIACTHKOBA TUTIBKA Ta TITPOCKOIIYHI areHTH, TaKi sSK
XJIOpUJ] KAJIBLIi0, XJIOPUI HATPIIO Ta MAarHilo XJopua. I'irpoCKomiyHi areHTH € KpaluiuMH 1HT16iTopaMu.
I'epMeTUKH BHKOPUCTOBYIOTHCS [UIl YCyHEHHS ab0 OOMEXEHHS JOCTYIy KHCHIO 10 TOBEpXHi J0
MOPHCTOI CTPYKTYPH BiJIBAIILHOI MacHu.

I'epMeTnky MarOTh Taki IICTh XapaKTepHUCTUK: 1) CyMmicHI 3 BYTriULIAM, 2) HENPOHHKHI I
NOBITPsA, 3) HE PO3KIANAIOTHECS TEPMIYHO A0 TOKCUYHUX Ta3iB, 4) HEPO3UMHHI Yy BOAIL, 5) CTilKi 10
PO3TPICKyBaHHS, 1 6) EKOHOMIYHO €EKTHBHI.

ToBcruit map achanbToBOI eMyIbCii HA MMOBEPXHI BYTULIA BUKOPUCTOBYETHCS SIK OIMH 13 BHIIIB
repMEeTHKa. TePMETH3YI0UO0ro 3aco0y. EMynbcig 31 cMONIM Ta MajeHoro JhOrTI0 y CHiBBigHOIIeHH] 1:3
Oyna ychilHO BUKOpHCTaHa Ha iIHAIMCHKIN IaxXTi AJ1s 3armo0iraHHs camo3aiimManHio BB.

Ho wmetoniB mnanyBaHHS raciHHS BB BxomuTh TeruioBi3iiHa poO3BiKa 30H OCEPEIKiB
camo3aiiMaHHs, po3poOKa macmopTy mepenpodimoBanas BB 3 BpaxyBaHHSIM po3TalryBaHHS 30H
ocepenkiB camo3aiimanns. [lepenpodinoBanns BB xapakrepu3yeThcsi HaWHOUIBII BHUCOKHUMHU
NOKa3HUKaMH €(eKTHBHOCTI IJIaHyBaHHS FaciHHS MOXKEXK, ajle i BUMarae HaiOiIb11 BUCOKUX BUTPAT 3a
BUKOHAHHs POOIT, IpX 3HAYHOMY IOAATKOBOMY HAaBAaHTAXCHHI Ha IOBKI/UIA. 3arajlbHUM HEZOJIIKOM
yCiX BHIIE3a3HAYEHOTO METOJy € YacTKOBa a0o0 MOBHA KOHCEpBAIlisl BiABalTy Ha MEpioja MPOBEIEHHS
pobiT 3 TraciHHS mnoxexi. Llporo Hemomiky mo30aBICHMH MAONOIIMPEHUHA, ane 1 JOCHTh
NEPCIEKTUBHUM, METOJ MONEPeDKEHHS MOKEX Ha BiJBajlax MUIIXOM IEpPEpOOKH BiJBAJILHOI MAacH.
Marna po3MOBCIOJDKEHICTh 3a3HAYEHOTO METOAY € HACHIJKOM JIOCTAaTHRO BHCOKHX ITOYaTKOBHX
KaliTaJbHUX BHTPAT 32 OyIiBHUITBO MEPEpOOHOT0 KOMIUIEKCY, 32 paXyHOK BHCOKOTO MPUOYTKY Bif
ToBapHOI mpoaykuii. OgHak caM 1o co0i yacTo HepeHTa0eIbHHUI poLiec epepoOKy BiABaTbHUX HOPiT
MOXE OTPUMATH TO3WTHBHY OIIIHKY, SIKIIO HOTO pO3MNISJATH 3 ypaxyBaHHSM €KOHOMIi KOIITIB Ha
peKyIbTHBALI0, GOpMYBaHHS BiBaIIiB Ta OOPOTHOY 3 HACIIIKAMHU €HAOTEHHHX MOXKEXK.

Ceminap 1 Seminar 1



24

KPVIIEHN K.C.}, CKIISIPEHKO A.B.2, TPETBSIK 1.B.3 (VKPATHA, 3ATIOPDKKS])

CTPYKTYPA IOUWIKO/’KEHb JIMCTOBUX IINTACTHUHOK ®AHEPO®ITIB
KOMAXAMU-®OITOPATAMU Y [IPOMUCJTIOBUX 30HAX M. 3ATTIOPIKXKSA

anopisvruti 0Oeporcasnuii meduunuii ynieepcumem
69035, np. Masxoecvkoeo, 26, m. 3anopidxcocs, Yrpaina, zsmu@zsmu.zp.ua
2[lenapmamenm oceimu i nayku 3anopizbkoi 06aacHoi Oepocasnoi adminicmpayii
69107, np. Cobopnuii, 164, m. 3anopixcoics, Yrpaina, osvita@zoda.gov.ua
3BCII «3anopizvkuil haxosuii KoreoHc KOMN TIOMEPHUX MEXHONO2IU HAYIOHATbHO2O0
VHigepcumemy «3anopizbka NOAIMexHIKa»
69095, np. Cobopnuii, 117, m. 3anopixcocs, Yrpaina,; zfkktnuzp@ukr.net

Abstract. The authors analyzed the structure of damage to leaf blades of woody plants by
phytophagous insects that make up the main greenery of sanitary protection zones of PJSC "Ukrainian
Graphite" and PJSC "Zaporizhzhia industrial aluminum integrated plant”. Ailanthus altissima Mill.,
Robinia pseudoacacia L., Acer pseudoplatanus (etc.) were the least sensitive trees to phytophagous
pests. Resistance to damage by pests allows us to recommend planting these woody plants in industrial
areas to perform several environmental functions and the separation of enterprises from housing.

Beryn. Ha cporomni po3po0iieHO YMMalio CHCTEM 3aXOiB 3aXHCTy CLIBCHKOIOCHOAAPCHKHUX
KyJBTYp Bia IIKigHUKIB-PpiTODariB, 3aXBoproBaHsb i Oyp’ ssHIB. 3HAYHO MEHIIA KIJTBKiCTh HAYKOBHX POOIT
NPUCBSYCHA BUBYCHHIO PE3UCTCHTHOCTI POCIHH N0 (iTodariB, peKOMEHIALiIM M0N0 O3eJCHEHHS
TEPUTOPIH MIiCT HEYPa3TUBUMHU JEPEBHUMHU POCIUHAMY Ta JCTATEHOMY OIUCY CTPYKTYPH MOIIKOKEHb
JUCTKIB JIEPEBHUX POCIMH KOMaXaMH-IMKiTHAKaMH. ToMy BWINE 3a3HadeHa iH(OpMaIlis akTyalizye
oOpane jmocnmimkeHHa. MeToro pob6oTu Oysi0 MPOBEACHHS KUIBKICHOTO OONIKY i aHali3y CTPYKTYypH
THUIIB MMOIIKOJHKEHB (iTodaramMu JUCTS IEPEBHUX MOPiJ caHiTapHO-3axucHUX 30H (C33) 3anopi3pkoro
npomucioBoro periony (ua mpukiani ITAT «Ykpaincekuit rpagit» (Ne 1) Ta AT «3anopispkuii
BUPOOHNYMH amfoMiHieBUi KoMOiHaT (Ne 2)).

Meronu pocmimxenHs. [Ipy BHBUCHHI MOLIKO/DKEHb JIMCTKIB KoMaxamu-¢itodaramu
KepYBaJIUCS 3arallbHONPUIHATOO Kiacu(ikaiieto, sika po3pobiena M. b. Py0Oan i3 cmiBaBt. (2008).
Inentudikariro ditodaris 3a xapakTepoM IOIIKOHKEHb JTUCTKIB 3MIHCHIOBAIN 32 BU3HAYHHKAMH Ta
HiIpyYHUKaMU 3 €HTOMOJIOTIT i QiTomaromnorii.

Pesynpratu Ta ix odbroopenns. Ha teputopii Ne 1 Halimenm nomkopxeHuMu pitodaramu Oymu
JMCTKH TUI0K HUKHBOTO sipycy Ailanthus altissima Mill. (1,33 %), Robinia pseudoacacia L. tTa Morus
alba L. (5,22 % Tta 5,70 %, Bigmosiano). OCHOBHI MONIKOKEHHs JIUCTKIB y Robinia pseudoacacia L.
npezacTasieHi ranamu (86,59 %), mo cnpuunau Obolodiplosis robiniae Hald. Ha inmmx nepeBHuX
POCIHMHAX TIOIIKO/KEHb IOTO THITy He BusBwiH. [loniOHa TeHneH s Oyna Ha Teputopii Ne 2 (ramamu
nommkokeHo 62,81 % mucroBux rmactuHOK Robinia pseudoacacia L.). Haii6inbim 9yTauBumMu 10
IIKIHUKIB BUsiBWIKCS pociuHu poiaunu Ulmaceae. OCHOBHHUIT THI TOIIKO/DKEHHS — CKEJIETYBaHHS
JMCTS, AKUA OyB XapaKTEepHHUH JMIIe A JEPeBHUX POCIUH Li€l POAMHU Ha 000X IOCITIIXYBaHHX
minsakax. IIpore Ha Teputopii Ne 2 crocTepiranu Takox ckeneryBanus Quercus robur L. (23,58 %
ypakeHb IIbOTO TUIY BiJ 3aralibHOI KijibKocTi). CkeneryBaHHS UX GaHepodiTiB BUKIMKAIHN JTUCTOIIN
(Coleoptera: Chrysomelidaea). KputuyHuii ctaH JHCTOBOI MOBEpXHI B 000X mociimkyBanux C33
BusBun B Aesculus hippocastanum L. Bei auctoBi muiactuHkd Bumy Oyim Bpaxkeni Cameraria
ohridella Deschka et Dimic.

Bucnosku. Ailanthus altissima Mill., Robinia pseudoacacia L., Morus alba L., Salix alba L., a
takoxx Acer pseudoplatanus BusBuiIHCS HaWMEHII YyTIIMBUMH JCPEBaMHU JIO IIKITHUKIB-(iTOdAriB.
CTi#iKicTh IO MOIIKO/DKEHh KOMaXaMHU-TIKiTHUKAMH JIO3BOJISIE PEKOMEHIYBATH BHCADKYBAaTH IIi
JEpEBHI POCIMHU Ha TPOMHUCIOBHX TEPUTOPISX Ui BUKOHAHHA PSIy €KOJNOTIYHUX (YHKIIN i
BiZJOKPEMJICHHS MiANPUEMCTB BiJ] )KHUTIOBOI 3a0yA0BH. Pe3ynabpTaTH NpoOBEICHUX JOCHTIIKEHb MOXKYTh
OyTH BUKOpPHCTaHI HAYKOBISIMH, CIeIliagicTaMi (ITOCaHITApHOI CIYyKOH TIpH EKOJIOTIIHOMY
MOHITOPHHTY JIICOBHX €KOCHCTEM M IJIaHyBaHHI 03€JI€HEHHS TePUTOPiH, IPUIETINX 0 MPOMHUCIOBUX
mianpueMcTB. [lepcreKkTHBOIO MOAaNbUINX JOCTIHKEHb € BUBYCHHS (iTOdariB i BUKIMKaHUX HUMHU
MOUIKO/PKEHb JIUCTKIB JepeBHUX pocirH B C33 iHIIKMX MPOMUCIOBUX MiAIPUEMCTB M. 3arlOpikKs Ta M.

Huimpo.
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CYYACHUM CTAH 3MIH CEPEJTHBOI MICSAYHOI TEMIIEPATYPH NOBITPSI
Y MICSIII XOJIOTHOT O MEPIOAY POKY ITPOTSITOM 1991-2020 pp.
BIZTHOCHO KJIIMATOJIOITYHOI HOPMH 1961-1990 pp.

Ykpaincoxuii ciopomemeoponociunuii incmumym JJCHC Ykpainu ma HAH Ykpainu
03028, npocnexm Hayku, 37, Kuis, Yxpaina, spyasets@ukr.net

Abstract. The trends in the distribution of the average monthly air temperature on the territory of
Ukraine during the climatological norm of 1991-2020 relative to the climatological norm of 1961-1990
in the months of the cold period of the year were studied. It has been established that during this month
there is a rather noticeable increase in the average monthly air temperature throughout Ukraine. The
biggest changes occurred in January, February and March. In April, October, November and December,
changes in the average air temperature were less pronounced.

[y BcTaHOBJIEHHS Cy4acHUX TEHACHLIH 3MiH Y PO3MONLTI cepeHbOI TeMIepaTypH HOBITPS Ha
TepuTopii YKpaiHM BHUKOPHUCTAaHO JIaHHI CEepeaHBOI MICIIHOI TeMIlepaTypu TOBITps Ha 55
METEOPOJIOTIUYHHIX CTAHIIAX Y KpaiHU MPOTATOM JABOX KIiMaToJOriuHIX HOpM 1961-1990 Ta 1991-2020
pp. OCHOBHMM METOAOM IOCTIKEHHS OyJn (i3UKO-CTATUCTUYHUN METOM, SIKH OyJ0 BUKOPHCTAHO
JUISL pO3paxyHKY BIIXHIJIGHb CEPEIHBOI MICSIHOI TemrepaTypu MoBiTps mepiogy 1991-2020 pp. Bin
1961-1990 pp. Ta BU3HAYCHHS 3HAKy BIAXWICHHS, a TaKOX KapTorpadivuHuil, SKWil JO3BOJIUB
noOyayBaTH KapTH IJisl HPOCTOPOBO-YaCOBOTO PO3MOBCIOMKEHHSI BCTAHOBJICHUX TCHACHUIH. Y oMy
BCTaHOBJICHO, LIO IMPOTITOM YCiX JOCTIUKYBAaHMX MICSIIB XOJIOZHOTO TMEPIOAYy POKY Ta OKPEMHX
MICAIIB TIEPEXiTHUX CE30HIB (KBITCHB, YKOBTEHB) CIIOCTEPIralOThCS JOMATHI BIIXWJICHHS CEPeIHBOT
TeMIepaTypH MOBITPsA y cydacHoMmy mepioai 1991-2020 pp. Ha yciii Tepuropii Ykpainu. 3’sicoBaHO
BIIMIHHOCTI y X PO3IIOMALII BiJf MICAIS IO MICSIIS MIPOTATOM JOCHTIKYBaHOTO Tiepioay. JocmikeHHs
Ma€ MPaKTUYHUN IHTEpec, BPaxOBYIOUM Te€, INO Ha TIi 3MIHM TEMIIEPAaTypHUX YMOB MOXYTb
NPOSIBIISITHCH HU3Ka HECTIPHUSTIMBHUX TOTOJHUX YMOB, Y XOJOJHHH MeEpioJi pOKY BUHUKHEHHS TaKHX
MOTOJTHUX SIBUII K OXKEJIE0-IaMOPO3CBl BIJKIIAJCHHS, IO BILIMBAIOTh Ha Oe3mepediliHy poOoTy
EHEPTeTHKH, TPAHCIIOPTY Ta KOMYHAJIBHOI'O TOCIIONAPCTBA, & TAKOXK CTBOPEHHS BAKKUX YMOB IPH
MEPE3UMIBIII O3UMHX KYJIBTYpP Ta CTBOPEHHS IPYHTOBOI TIOCYXH Ha IOYaTKy BECHSHOI IMOCIBHOI
kamraHii. JIociKeHHSIM BCTAHOBJICHO, 10 HAHOUIBIII 3MIHU Y TEMIIEPATypPHOMY PEKUMI Cy4acHOTO
30-u piyus BiaOyaMCh y ciuHi, moToMy Ta OepesHi. 3’1coBaHO, 110 y Iepuri 3 Micsmi poky (CiueHb -
Oepe3eHn) iCTOTHE 301IBIICHHS CEPEIHBOI MICIYHOI TeMIIEpaTypH MOBITPS CIIOCTEPIraeThes Ha ycCiit
TepuTopii YKpaiHu, ane HailOiIbII CHIIBHO IIi 3MIHM MPOSBUIIMCH HA TEPUTOPIl MIBHIYHUX, MiBHIYHO-
3axiJIHUX, MIBHIYHO-CXITHUX, CXITHUX OO0JIACTEH, OKpeMux obOyacTeil 3axoay Ta neHtpy. Ha miBami
KpaiHu 30UTBIIEHHS CepeHbOl TeMIepaTypu MOBITPS TaKOX BiOyBasloCh, MPOTE JEII0 MEHIITUMH
Temnamu. Y motoMmy Ta OepesHi Ha Tepurtopii [Ipukapnarrs Ta 3akapnarTsa CIOCTEPIraeTbes JOCHUTH
He3HayHa 3MiHA TeMIepaTypu NOBIiTpa y Oik ii mimBuimeHHs. Texx caMe MOXKHa CKa3aTH Mpo
AQHAJIOTIYHUHM OCEpeloK, PO3TALIOBAaHMK Ha TEPUTOpii MiBIHSA XapKIBIIMHH, MiBHIYHOTO CXOAY
JIHITIpoTIeTpOBIIMHN Ta 3ammopixoksA. Y KBITHI HaWOMBII iCTOTHE MITBUIIECHHS CEPEIHBOI MIiCSIHOI
TEMIIepaTypH MOBITPs BiAOYJIOCH Ta Ha TEpUTOPIi 00IacTeld MBHOYI Ta MIBHIYHOTO 3aX0.Ly, YACTKOBO Y
3axigHOMy perioHi. Jlemo MeHIn 3MiHM BiAOYJHCh y MiBHIYHMX YaCTHHAX OKPEMHUX LEHTPaTbHHX
obmnacreii. Ha pemrri TepuTtopii 301IbIIIEHAS cepeTHBOI TEMIIEpaTypH TOBITPS BUSABIIOCH IIOMipHUM. Y
’KOBTHI HAWOUIBINI 3MiHM CcepelHbOi MICAYHOI TeMIepaTypH MOBITPsS CIIOCTEPIrajiCch HA MIBIHI Ta
niBaeHHoMy cxofni. Ha pemri Teputopii 30iMbIICHHS TeMIlepaTypH TOBITps OyJO MOMIpHHM, a y
NiBHIYHO-3aXiJHOMY perioHi Ta Ha [IpukapnaTTi BUSBUIIOCH 30BCiM HE3HAYHUM. Y JIMCTONAAl HE3HAYHI
3MiHH TEMIEPATYPHOTO PEKUMY CIIOCTEpIrairch Ha TepuTopii YKpaiHu BiJ 3aX0y Ha CXiJl A0 HEHTPY
(KipoBorpanmuHa) Ta Bix miBHOYI Ha miBaeHb A0 Onemunn. Ha tepurtopii cxigHOI yacTHHH KpaiHH
cepelHsl MicsSYHA TeMIlepaTypa IOBITpsS Maibke He 3MiHWJIach. Y TpyIOHI BUSBICHO HE3HAYHE
T ABUIIEHHS CEpEeTHbOT MiCIYHOI TEMIIepaTypH MOBITPS y MiBHIYHO-3aX1JHOMY Ta MiBHIYHOMY peTioHi,
SKUW OXOIUTIOBAB TIBHIY Ta MIBHIYHWN 3axin Kpaiawm. TakuM YHHOM BCTAaHOBJICHO TECHJICHINIO 10
301IBLICHHS] CEPEeAHbOI MICSYHOI TeMIepaTypu MOBITPs Ha TepUTOpii YKpaiHHW y MICSIi XOJIIOTHOTO
MepioAy poKy MPOTATOM HUHIIHBOTO 30-1 piyHOTO TIepioay.
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TEHJEHIII Y 3MIHI CEPEJJHbOI MICAYHOI TEMIIEPATYPHU MMOBITPA ¥
MICALI TEIVIOT'O CE30OHY IMPOTAI'OM 1991-2020 pp. BIZIHOCHO
KJIIMATOJIOTTYHOI HOPMH 1961-1990 pp.

Ykpaincoxuii ciopomemeoponociunuii incmumym JJCHC Ykpainu ma HAH Ykpainu
03028, npocnexm Hayku, 37, Kuis, Yxpaina,; spyasets@ukr.net

Abstract. Changes in the dynamics of the distribution of the average monthly air temperature in
the regions of Ukraine at the current stage of climate change during the last 30 years (1991-2020) relative
to the past climatological norm of 1961-1990 in the months of the warm period of the year from May to
September were studied. A certain increase in the average air temperature in the entire territory of
Ukraine is shown. The biggest change in the average air temperature towards its increase was observed
in the months of July and August.

[IpoBenennii aHami3 3AIMCHIOBaBCA Ui BCTAaHOBIEHHS CyYacHHUX TEHACHIIN Yy 3MiHi
TeMITepaTypHUX YMOB Ha TePUTOPil YKpaiHH IPOTATOM MICSIIIB TEIUIOTO IEPioay Ha TPUBAIOYOMY €Talli
3MiaM Kiaimaty. [ aHamizy Oyso 3ay4eHO MaTrepiajd CIOCTEPEKEHb 3a CEPEIHBOI0 MIiCSYHOIO
TEMIIEpPaTypOIO MOBITPS HA 55 METEOPOJIOTIYHUX CTAHIISAX NPOTATOM TpaBHA — BepecHs. JocmikenHs
Mae MPaKTUIHUHN IHTepec, BPaXOBYIOUH Te, IO Ha TN 3MiHH TEeMIICPATypPHUX YMOB V OiK IiABUIIICHHS
TEMIIEPaTypy MOXYTh CTBOPIOBATHCH HU3Ka HECHPHUSATIMBUX IMOTOJHUX YMOB Y TEIUIHH MEPiOJ POKY.
HaiironosHinie e BUHUKHEHHS MOCYLUIMBHUX SBHUII, OCOOJMBO NpH Ae(iuuTi OomaiiB Ta CTBOPECHHS
MIEPEIITKOT JIJIs TOCIBHOI KaMIaHil i BUPOIYBaHHS CUTECHKOTOCTIOAAPCHKOT MPOIYKIIii. 31e01IbIIoro 11e
TIPOSIBIISIETECS] Y BUHUKHEHHI TIOCYX HE TiIIBKH Y TPYHTI, @ ¥ y TIOBITPi, IO CIPHUSIE 3HAYHUM BTpaTam
BpOXKalo Yepe3 BUCOKHUN TeMIepaTypHuil QOoH Ta HeJI0CTaTHICTh 3BOJIOKEHHS a00 0e3/I0IIiB 4.

BcranoBneHo, 1m0 Tak camMo K 1 y MICAIl XOJOAHOTO MEpPioAy CIOCTepIraioch 30UThIICHHS
CepPeIHbOI MICIIHOI TeMITepaTypH TOBITPsS Ha TepuTopii Ykpainu. Y TpaBHI Ha TepUTOpii YKpaiHu
npotsarom 1991-2020 pp. nopiBHAHO i3 oniepeAHiM 30-1 piddsiM BCTAHOBIICHO 301IBIICHHS CEPEIHBOT
TemrepatypH noBiTps. [lomMiTHI 3MiHM BigOyJIUCh Ha TEPUTOPii OKPEeMHUX YaCTUH 3aXiIHHUX, MIBHIYHO-
3aXiJHUX Ta MIBHIYHUX OONacTei. Y UEHTpi, MBHIYHOMY CXOJi Ta CXOAl 30iJbIIEHHS CEepPeIHBOT
MICSYHOT TeMIIEpaTypH MOBITPS CIIOCTEPIrajJoch He HACTIIBKY iHTeHCHBHe. Ha miBAHI Ta MiBAEHHOMY
CXOlli IHTEHCHBHICTh 3POCTaHHA TeMIIepaTypu Oyia OUIBIIOI0 HIX y IHIIMX perioHax. Y 4YepBHi
TemrepaTypHuid (OH 3pocTaB OiNbII IHTEHCUBHO Ha yciii Tepuropii kpainu. Ocepeaku 3HAYHHUX
JIONAaTHUX BIOXHJICHb CEPEIHBOI MICIYHOI TEMIEpaTypH 3AcOUTBINIOr0 TPAIULUINCh HAa TEPUTOPIi
obracTeil 3aXiTHOTO PEerioHy i MOAEKYIH y IEHTpPi Ta MiBIHI KpaiHWu. Y JUIHI cepell TOCTIIKYBaHUX
MICSIIIB TEIUIOr0 Tepiofy POKY CIIOCTEpiraliuch HaWOUIBII 3HAYHI JOJATHI BIAXHWJIICHHS CEPEAHBOI
MiCSI9HOT TemmepaTypu ToBiTpsa. Ocepenkw HaHOUIBIIOTO MMABHINEGHHS CEPEeIHBOI TeMIlepaTypHu
MOBITPS 3HAXOJMIINCH Ha TEPUTOPIi psamy obmacteit mpu yoMy OyJIM MIMPOKO PO3MOBCIOKEHI. BoHH
CTIOCTEpIraluch Ha MiBHIYHOMY 3aX0JIi Ta 3aX0/i, Y 00JIacTsAX IEHTPAIBLHOIO PETiOHY, Ha MiBIHI KpaiHu.
Ha pemri teputopii TemMnepaTypHuil ¢GoH TEX 3pOcTaB, ajie SO NOBIIbHIIIMMU TeMIaMH. Y CepIiHi
TaK caMO BUSBJIIEHO JOCUTH ITOMITHE 3POCTaHHS CEPeIHBOI MiCSYHOI TemmepaTypH nositps. [lpuaomy
OCEpEeIKH TOCTATHBO 3HAYHHX JOJATHHUX BiAXWIICHD CIIOCTEPIraluCh Ha TEPUTOPIl Pi3HUX PETIOHIB BiJ
MiBHOYI 710 MiBIHS Ta BiJ 3aX0y 0 CXOMy. 3 HACTaHHS OCEHI Yy BEPECHI Cepe/iHs MiCSIYHa TeMIeparypa
oBiTps mpoTsiroM 1991-2020 pp. Takox 3a3Hana 3MiH y HaMpsAMKY 110 11 MeBHOTO miaBuIeHHs. OqHaK
31€01IBIIOTO 1€ ITi IBUIIICHHS OYJI0 HE TaKe IHTCHCHUBHE SIK y MOTepeaHi Micsi. Ocepenku HanOIbImmx
BiZIXWJICHb 3/1€01TBIIOTO CIOCTEPITaloThCs Y MIBHIYHO-3aXiJHOMY Ta IMiBHIYHO-CXiTHOMY perioHax, a
TaKOX y MiBAEHHIN Ta MiBACHHO-CXiJHIM YaCTHHI KpaiHH, SKa OXOIUTIOE OUIBIY YACTHHY 3alOpioKs,
XepcoHIKHY Ta MiBHIYHMN cxin MukonaiBuwman. Ha permri Tepurtopii nepeBaxaroTh IOMIpHI T0aTHI
BIZIXWJICHHS, a B 00JIaCTsIX 3aXiJHOTO PETiOHy BOHH Oy HAWMEHIIHMHU.

TakuM YMHOM BCTaHOBIEHO, O MpoTsAroM 1991-2020 pp. y BCiX MicCAISMX TEIUIOro Mepiody Ha
TepuTopii YKpaiHu croctepiraeThes 30iIbIIEHHS CepeIHbOI TeMIieparypu noBitps. HaitOinbimi 3MiHu
CIIOCTEPITANNCH Y JIUIHI Ta CEpIHi, a HaiiMeHmn y TpaBHi. OcepelKu 3HAYHUX JOJATHUX BIIXWUICHB
cepeIHbOI MiCAYHOT TEMIIEPATYPH MOBITPS NPOTATOM JOCIIIKYBaHUX MICSIIB CIIOCTEPITrauCh Y Pi3HUX
reorpaigyHUX perioHax, MPOTe YacTillle Ha MiBJHI Ta MiBICHHOMY CXOi KpaiHu.
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MACIKEBUY 10.T".! (YKPATHA, YEPHIBLII),
PUJIbCbKUH O.®.2 (YKPAIHA, 3ATIOPDXK )

MOHITOPUHI CAHITAPHO-EKOJIOI'TYHOI'O CTAHY
BACEWHY PIUKH CIPET

' Bykosuncekuii depicasnuti meouunuil yrnieepcumem
58002, nrowa Teampanvnua, 2, Yepuisyi, Ykpaina: yumasik1957@bsmu.edu.ua
23anopisvkuil HayionanbHull yHisepcumen
69600, syn. Kykoscvroeo, 66, 3anopidxcics, YVrpaina, rsylky@ukr.net

Abstract. The description of the upper (Ukrainian) part of the Siret river basin is given, with the
main tributaries and large settlements. The sanitary and ecological condition was analyzed according to
a number of microbiological and hydrobiological indicators, as well as the content of surface-active
substances and oil products. The transboundary nature of the Siret River is shown and attention is
focused on the importance of monitoring the ecological state of the river within its basin.

Ciper (pym. Siret) — piuka, mo mpotikae B Ykpaini (UepHiBeupka o6aacts) Ta PymyHnii. Ciper €
niBoro npurtoka Jlynato (Bmamae B Jlynaii B pationi micra ["anan, Pymynis). Jlosxuna 706 kM, B TOMY
YyHUCIi y BepxHii yacTuHi 110 kM Teue Tepuropiero Ykpainu, gami — Pymynii (596 km). Pycno Cipery
MOMIpPHO 3BHBHCTE, MUpUHA Y Mexkax 7-10 Ta rimouna 0,2-0,7 M, IIBUIKICT Tedii KOIUBAETHCS Bif 1,5
mo 2-3 wm/c. IleperuHae ykpaiHCHKO-pyMYHCHKHAW KOpJOH B paioHi cema Hosuit Boeumnenp. Ha
teputopii Ykpainu y Ciper BIamgae OuTbIlle ABAAISTH MPUTOK, CEPel HUX: MpaBi MpuUTOKU JIycTyH,
Murieka, Manwmii Cipert, CipeTyn Ta iH., niBi nputoku Jlamymina, Jlekeui, Cteonuk, Cyxuii, [ mrudodoxk,
MonbsHuns Ta iH. B culy BiICyTHOCTI IIEHTpaNi30BaHUX OYHMCHUX CIOPY[ BEIUKI HAaceeHi IMyHKTH y
BepxHiil gacTuHi Gaceiiny: c-me Beperomer, micto CTopoxunens, cena Pomua, [lanka, MopranemTi,
Kapamuis, Kam'staka, [leTtpuuanka Ta iH. € MOTEHITIHHUME 3a0pyaHioBaduamu Oaceitny Cipery.

Marepian MiATOTOBICHO Ha OCHOBI CIUIBHHX JOCTIUKEHb INPOBEICHUX B J1a0OpaTOpPisX
ByKOBHHCBHKOTO JIep)KaBHOTO MEAMYHOTO YHIBEPCHUTETY, 3alOPI3bKOT0 HAIlIOHAILHOTO YHIBEPCHUTETY,
ta AT «MOTOP-CIY». B pe3ynbpTari TpOBEACHHWX JOCTIKEHb IPOAHATI30BAHO CaHITApPHO-
EKOJIOTIUYHMH CTaH 3a PSAOM MIKpOOiONOTiYHUX, TiAPOOIONOriYHUX TMOKA3HUKIB, & TaKOX BMICTOM
MOBEPXHEBO-aKTHBHHUX PEUOBHMH Ta HA(TONMPOIYKTIB YKpaiHChKO1 yacTuHu Oaceitny piuku Ciper. Taxk,
3a 3arJIbHAM MIKpOOHMM YHCJIOM Ta KOJi-IHAEKCOM CIOCTEpIraeThes TEHIEHIli 30UTBIICHHS Ha
JIEKUTbKA TTOPSJIKIB BEIMYMHU 3a3HAYCHOTO MTOKA3HUKA B PIUKOBIM MEpeXi MICIs BEIMKUX HACEICHUX
nyHKTiB. CITifl 3a3HaYUTH, 110 B JAHUX HACENICHHUX ITyHKTaX BiJICYTHI IIEHTpalli30BaHi OYMCHI CIOPY/IH 1
MOOYTOBO-KOMYHAJIBHI CKUAM HANpsIMy TOManaloTh B pycio piuku Ciper. BHU3 3a pyciioM pidku Mae
MICIIe 3POCTaHHA BMICTy 3aBHCIMX PEUOBHH, IIO CYNPOBOKYETHCS 3MEHIICHHAM y BOZl BUIBHOTO
KUCHIO Ta 3pocTaHHsM BenuuuHu mokasHukiB BCK ta XCK. Boanouac, y Bozi 30171bIIy€ThCS BMICT
XJIOPUJIIB Ta HITPUTIB (COJIEH COJITHOT Ta a30TUCTOI KHCIIOT), 110 TPU3BOAMTE JI0 3aKUCIIEHHS PIYKOBOT
mepexi (pH=5,8-6,0, mmxkdye nHopMm CanlluH 4360-88: pH 6,5-8,5). Y Oimemocti BHITAIKiB
CIIOCTEPIraeThes MPAMUEN Kopesiiiauii 38”130k (r=0,95) mixk nokasaukamu bCK, XCK Ta BennunHo0O
MIiKpOOiOIOTIYHMX TOKa3HUKIB. OTpuMaHi pe3ynbTaTH CBiI4aTh NP0 MiABUIIECHHS 3a0pyIHEHHS
pPIYKOBOT Mepeki OpraHIYHMMH PEIITKaMH, 30KpeMa HUMH MOXYTh OYTH (eKaabHi CIIOIYKH 30HH
rocToapchkuX JanamadTiB, Je Hemae mifounx oumcHux cropyd. Lo crocyerbes BMicTy
HAQTONPOJYKTIB y TMOBepXHEeBHX Bojax Oaceiiny Cipery, TO 1iX MIiHIMQJIbHUH BMICT
(< 0,005 mr/nm®) 3adikcoBanmii y paifoHi BUTOKIB (TEpHTOpIs 3aII0BiTHOTO 00’ €KTY), BHH3 32 TEUi€IO B
paiioHi BENTUKUX HACENEHHX ITYHKTIB IX BMICT CSra€ MakCUMallbHHX TOKa3HUKIB, i 3HOBY CIaja€ 1o
HOPMAaTUBHOT'O 3HAaUEHHS B ITyHKTax 3a00py npoO B paiioHi kopAoHy i3 PymyHiero. Lle MoxHa noscHUTH,
CKOpIII 32 BCE pO30aBIICHHSAM B Pe3yJIbTaTi 301IbIIeHHS 00’ €My CTOKY Ta BiJICYyTHOCTI B JaHii YacTHHI
Oaceitny piuknm CipeT BEMKHX HACEICHWX ITyHKTIB, a TAKOX PO3TaTy’KeHOI Mepexki aBTOMOOUTEHUX
JIOPIT.

ITokazano tpanckopiaoHHuid xapaktep piukd Ciper. IlpoBeneHo mOpiBHANBHUEI aHANI3
OTPUMAaHHX PE3yNIbTATIB i3 Pe3yIbTaTaMH AOCTiIKEHD IPOBEICHNX B HIDKHIN JacTHHI OaceitHy piduku
Ciper B paifoni M. ['anar (PymyHis) 3apyOiKHUMH HayKOBISIMH.
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MACIKEBUY A.IO. (YKPATHA, YEPHIBII])

IH’ KEHEPHO-TEXHIYHI IIIAXOAU IJISA HIOKPAIEHHA EKOJIOI'TYHOI'O
CTAHY PIYKOBOI MEPEXI

bykosuncvruii depoicagnuii meouunuil yHigepcumem
58002, nnowa Teampanvua, 2, Yepnuisyi, Yxpaina: masikevych.a@bsmu.edu.ua

Abstract. Attention is focused on the aggravation of the problem of surface water pollution due
to the increase in the level of anthropogenic load. The most effective methods that can be used to clean
the surface waters of the river network of mountain and foothill ecosystems from microbial, organic
pollution and wood waste have been analyzed. The effectiveness of the engineering and technical
measures used to maintain the level of ecological safety of the river eco-network is shown.

3a ocTaHHI POKM B pe3yibTaTi Ol aHTPONOTEHHOTO (akTopa SKiCTh BOAM B MOBEPXHEBHX
JoKeperiaX piakoBOI Mepexki YKpaiHu 3a3Hajia BaroMmoro moripiieHds. [IpoBeeHi HaMu TOCIiHKEHHS
MOKa3aJId, 0 PiYKOBa MepeKa TripChKUX TepuTopiid UepHiBebKOi 001acTi, i3 TpaauiiHIM BeJICHHIM
rOCIOAAPCTBA, 33 CaHITAPHO-TITiEHIYHUMH MOKa3HUKAMH MOCTYIAETHCS IKOCTI MPO0 BOAM, BigiOpaHoi
3 BOJIOTOKIB 3aIllOBiIHOI Ta TOCTIONAPCHKOI 30HH MPHUPOJIOOXOPOHHOTO 00’€KTa BUOPAHOTO B SIKOCTI
€TaJIOHY.

Cepen METOIB, 110 BUKOPUCTOBYIOTHCS Y BOJOOYHCHHUX CIIOPYaX IIUPOKOTO PO3MOBCIOIKEHHS
HaOymu: aeparliiHa oOpoOKa, BUKOPUCTAHHS XIMIYHUX peareHTiB, KOHTAKTHA KOATYJISIisl JOMIIIOK,
BUKOPUCTAHHS CHJI TpaBiTallii, OiOJIOTiYHI METOMN OYHCTKU («OiormiaTo», «OiopeaKkTopw») TOIIO.
OCKIUIBKY SIKICTh TIOBEPXHEBUX JKEPEN YKpaiHW HA CHOTOAHINIHIN 1eHb, HA AYMKY Xopyxkoro B.I1. Ta
criB. (2018), HabmKaeThCS O SAKOCTI KOHIIEHTPOBAHUX CTIYHHX BOJ, TO JJISi OUYHIIEHHS MPUPOITHUX
BOJ[ CJIiT 3aCTOCOBYBATH Ti X IIiAXOAW, IO 1 JUIS OYMINEHHS CTIYHUX BOJ, 30KpeMa CHCTEMY
OiopeaktopiB. Ha ocoOimBy yBary 3acimyroBye miaxin «oiopeakropay 3ampornonoBanuii [ Bo3askom I1.1.
(2003) 3 BHKOpHCTaHHSM BOJIOKHHUCTOTO HOCisl «Bis». BUKOpUCTOBYIOUM METO] ONMHCAHUN aBTOPOM
Hamu OyJI0 3MOHTOBaHO «OiopeakTop BiKa» Ha 0cHOBI BookHHCTOTO MaTepiany «Bis» Ta nepeB’ssHuX
CIOPY «KAIIUIb», 10 BAKOPUCTOBYIOTHCS U1 HACHUCHHS BOJOTOKIB KMCHeM. [laHuii ninxin O0yB HaMu
BUKOPHUCTAHHIA JJISI OL[IHKH SIKOCTI IOBEPXHEBHUX BOJ TIPCHKUX BOJOTOKIB [10KyTChKO-ByKOBHHCBKHX
Kapmnat Ta ouncTKH BiJ OpraHiyHuX Ta MiKpoOi0JIOTriyHHUX 3a0pyAHIOBAYIB i, PaKTUYHO MOEAHAB METOL
aepariitHoi 00poOKH Ta MTYYHO CTBOPEHOT MIKPOEKOCHCTEMH Ha CHHTETUIHOMY HOCI€BI.

Jocuth eQeKTHBHUM METOJOM OYUCTKH CTIYHHMX BOJ, Iepe]] MOBEPHEHHSM iX B NPUPOJHI
€KOCHCTEMHU, MOXE CIIyI'yBaTH pearcHTHUH MeToj. JlocmipkeHHsSMU OyJ0 IMOKa3aHO €(EKTHUBHICTH
BHUKOPHUCTAHHS PEAareéHTHOTO METOLy Ha OCHOBI TiIIOXJIOPUTY HATPil0 U OYMILEHHS CTIYHHUX BOJ
XapuornepepoOHOT MPOMHUCIOBOCTI. 3aCTOCOBAaHMH METOJ Ma€ psJ TiepeBar, 30Kpema: HeIopOTui
JOCTYIHHI peareHT (0araTOTOHHaKHI BigXOIW BHPOOHHIITBA METAIIYHOTO HATPil0), HE3HauHa
KUTBKICTh BIIXOJIiB, IO MOXYTh BUKOPUCTOBYBATHUCS B SIKOCTI OpraHO-MiHEpaIbHUX JOOPHB.

Cepiio3Hy IpobIeMy TS piYOK TiPCHKUX JICHCTUX PETiOHIB CKIIAal0Th 3aJUIIKH J1iCO3aroTiBIIi
Ta JiconepepoOku (kKopa, TUpca, mena Tomo). Ha micocikax 3anumiaerscs maiike 100 % HenmikpiaHOT
JepeBUHU. B TOi ke yac, BiIXoau AE€peBHHU MOXXYTb OyTH BHKOPHUCTaHi AJISl OTPUMAaHHS HaJUBHHUX
OpHKETIB Ta MeJeT i CIyryBaTH Ba)KIMBUM CHEPreTHYHUM pecypcoM. B mporeci cTBOpeHHs HamH i3
BIJIXOMIB AEPEBUHH NATMBHUX TPAHYJ METOIOM EKCTPY3ii Ta MaJTuBHUX OPUKETIB METOAOM IIPECyBaHHS,
B SIKOCTI 3B’SI3yIOUOTO KOMIIOHEHTY BHKOPHCTAHO JIITHIHOBMICHI BIJXOIU UEIIOI030-ManepoBoi
npomucioBocti. JlocmigHo-nmpoMucnosi BunmpoOyBaHHS BimOyBamucs Ha 6a3i TOB «BmxHuimeska
OlomanuBHa KOMIIaHis». BcraHoBmeHO, MmO Mix Yac BUKOPWCTAHHS 3B SA3yI0YOTO KOMIIOHEHTY
BinOyBaeThcs (hOpMyBaHHS OpWKETIB 13 MEHIIMMH THUCKaMH, IO 3a0e3ledye MEBHY CTaTUCTUYHY
MIIHICTb.

[IpoananizoBaHo HaiOIIBII epEKTUBHI METOMIH, IO MOXKYTh OYTH BUKOPHUCTaHI IS OYUIICHHS
MOBEPXHEBHX BOJ| PIYKOBOT MEPEXi TIPCHKUX Ta MEPEAripHUX EKOCHCTEM BiJl MIKpOOHOTO, OPTraHigHOTO
3a0pyIHEHHS Ta BiIXOJIiB JCPEBUHHU.
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PETRUSHKA K.I.}, PETRUSHKA 1.M.! (UKRAINE, LVIV),
WARCHOL J.2 (POLAND, WROCLAW)

ASPECTS OF THE INFLUENCE OF MILITARY ACTIONS
ON THE SOILS OF UKRAINE

!Lviv Polytechnic National University
79013, Bandery Str., 12, Ukraine, Lviv; kateryna.i.petrushka@Ipnu.ua
2Wroclaw University of Science and Technology
50-372, Smoluchowskiego Str., 25, Poland, Wroctaw

Abstract. Military actions in the east of Ukraine led to a number of dangerous impacts on soils
and landscapes, surface and underground waters, vegetation and animal life, military actions
significantly increased the risks of emergency situations at industrial enterprises and infrastructure
facilities. At present, 20% of the territory of Ukraine is occupied, more than 30% of the territory is
exposed to the direct man-made influence of the military, aggressions and military actions of the russian
federation.

When planning and conducting hostilities, the protection and preservation of the environment is
probably in the last place, despite the long-term negative consequences that will affect all components
of the environment and the population. Military conflicts dangerously affect the state of soils and
landscapes, surface and underground waters, vegetation and animal life; hostilities significantly increase
the risks of emergency situations at industrial enterprises and infrastructure facilities.

As a result of the armed conflict, there was significant pollution of the environment with chemical
toxic substances, metal fragments and heavy metals as a result of artillery shelling and the use of
explosives; the formation of numerous sinkholes that disfigured the land and destroyed natural protected
areas; flooding of mines, construction of defensive structures, pits, damage to sewage and water supply
networks.

During the last decade, in connection with the development of industry and the influence of
military operations, there has been a significant increase in the content of heavy metals in the biosphere,
atmosphere and hydrosphere, so now they are one of the priority polluters of land resources, due to the
debris of metals and heavy metals as a result of artillery shelling and the use of explosives .

In conditions of intense anthropogenic influence, the influx of heavy metals into the
agroecosystem exceeds its protective (buffer) properties. This leads to a decrease in the yield and quality
of crop production, making it dangerous for people and animals.

Areas of territories with excessive concentrations of heavy metals in the soil are increasing,
therefore, the problem is becoming threatening and requires the introduction of modern and effective
measures for the remediation of the polluted environment. When developing the cleaning technology, it
is necessary to take into account the complexity and scale of soil pollution, the lowest risks of repeated
pollution of the environment, as well as to ensure the restoration of the soil to its natural state as much
as possible. The daily deterioration of ecology directly affects the soil, as a result of such a negative
impact, it becomes toxic and yields are greatly reduced. Over time, the soil cleans itself, but the point is
that the process of pollution proceeds much faster than the process of cleaning.

Phytoremediation is considered the most promising and ecologically safe method of
decontamination of contaminated soils. The cleaning mechanism is mainly based on the use of
hyperaccumulator plants, which are able to remove toxicants from the environment in high
concentrations and show tolerance to their action. The main advantage of phytotechnology is that the
process of removing pollutants occurs without destroying the soil structure and reducing its fertility.
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XUMMUY L.T. (YKPAIHA, TEPHOIILJIb)
BI3HEC-OIIIHKA ®IHAHCYBAHHS EKOPU3UKIB B YKPAIHI

Tepuoninvcovkull HAYioHANbHUU MeXHIYHUL YHieepcumem imeni leana Ilynios
46001, syn. Pycoka, 56, Tepnonine, Yxpaina, univ@tntu.edu.ua

Abstract. A business assessment of environmental risks in Ukraine has been carried out. The
dynamics of capital investments for the country’s environmental protection for 2010-2020 have been
represented. It has been decided, the war contributed to a significant aggravation of the existing
ecological risks in the country. Noted: 76 nature protection projects worth 25,5 billion Euros were
proposed at the «Ukraine Recovery Conference» (July 4-5, 2022, Lugano).

BiifHa mnpuHecnma He TUIBKM XBWIK pYyWHYBaHb SK CepeJl LUBIIBHHX, TakK 1 cepen
iH(ppacTpYKTypHUX 00’ €KTIB KpaiHHU, TAaKOK BHHECIA Ha MEPIIUI TUIaH PsiJ] eKOJOTIYHUX PU3HKIB, SKi
MalOTh TJOOANBHUN XapakTep I BCHOTO CBITy: pyHHYBaHHS BEIUKHX 3aBOJMIB XIMIYHOI Ta
MeTaNyprifiHoi mpomucioBocteii, ooctpinoBanHs AEC, oOCTpiIIOBaHHS BEJIMKHX ITPOMHCIOBUX
cynepMapkeTiB («EmineHTp»), 3amoissHHs JTICOBUX MOXKEXK, 3a0pyAHEHHSI MOPiB, PIYOK Ta BOJOWMHMIL,
MIONIKO/KEHHS Ta 3a0pyAHEHHS JKepell BOJOMOCTAYaHHS, YACIICHHI MIHYBaHHS TEPUTOPIH, HUAIIICHHS
3aIlOBITHUKIB Ta iICTOPHYHHX MaM’sITOK apXiTeKTypH Tomio. Tomy, mepea YkpaiHOW mocrae Garato
PI3HOMaHITHUX BUKJIMKIB I[0JI0 BiJIHOBJICHHS JIOBKUUIS SIK IiCJS 3aBEPIICHHS BIfHU, TaK 1 MOXKIIUBICTh
MiATPUMKH HOTO TijT 9ac ii BeACHHs.

Bapro BigmitutH, mo Ha 2022 p. y gepxkaBHOMY OIO/DKETI Kpainu mis MiHicTepcTBa TOBKIJIISA
Oys0 BuaiieHo 11,4 mupa. TpH., 1110 € OutbinuM Ha 360 miH. rpH. Bix cymu 2021 p. Ha ocHOBI moganux
nanux JlepxaBHoi cimyOu ctatucTuku YKpaiHu, Ha puc. 1 BimoOpakeHO AMHAMIKy BHIIICHHX
KaIliTATGHAX 1HBECTUIIIH, MPU3HAYEHUX JUISI OXOPOHH HABKOJMITHHOTO CEPETOBHINA KPAaiHU TPOTATOM
2010-2020 pokis.

2020p. e 13239649,8
2019p. I 16255671,8
2018p. N 10074279,3

2017p. T 11025535,2

2016p. e 13390477,3
2015p. S 7675597,0

2014p. I 7959853,9

2013p. I 6038783,0

2012p. S 65893365

2011p. I 6451034,6

2010p. N 27614721

Puc. 1. JIlunaMika KamiTaTbHUX IHBECTHIIN JUII OXOPOHU HABKOJIUIIHBOTO
cepenoBumia kpaiau npotsirom 2010-2020 pokiB, THC. TPH.

BigHOBIEHHS NPHUPOTOKIIMATHYHOTO CEpPEAOBHINA KpaiHM HE MOXINBE 0€3 MiKHApOIHOI
JIOTIOMOTH, 30KpeMa Cy4acHUX MIXXKHapOJHUX MPOEKTIB. [CTOTHUM BHECKOM JUIsl IOYATKY BiTHOBJICHHS
noBkimis kpainu crana «Ukraine Recovery Conference» (4-5 mumas 2022 p., m. Jlyrano). Cepen
3aMporOHOBaHOTO Ha il KOH(epeHIil, MOTpiOHO BUAIMUTH 76 Pi3HOTO POAY MPHPOTOOXOPOHHHX
NPOEKTIB Ha CyMy 25,5 Mipa. €Bpo, TOJIOBHUM MPU3HAYCHHSM SKHUX SIKPa3 i € BITHOBJICHHS 3araJIbHOTO
NPUPOAHOTO cepeoBuIa Y kpainu. JIomilbHO 3ayBaKUTH, 10 JISSKi €KOPU3UKHU iICHYBaIX B KpaiHi i 10
MOYaTKy MOBHOMACIITAOHOT BilfHH, a 3 T1 MOYaTKOM TiJIbKH iCTOTHO 3aroctpuiucs. [Ipote, ypsa kpainu
BeJle TIEPEMOBUHH 13 PI3HOMaHITHUMHU MDKHAPOIHUMHU OPTaHi3aIlisiMA Ta MIXKHApOJTHUMH TIapTHEpaMHu
I0/I0 BITHOBIICHHS Ta MOKPAIIEHHS CBOTO PUPOJIHOTO CEPEOBUINA B MEXKaX MPOIMIOHOBAHHUX POEKTIB,
SIK1 TAKOK BKJIIOYATUMYTh MIKHapOJHUI 10cBil nmpoBigHux kpain €C ta CIIA.
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AJIALIIEBCBKUI O.B. (YKPATHA, XAPKIB)

CTAJIMH IIIXIJ 10 MEPEPOBKH BIIXOIIB KOHAUTEPCHKUX ®ABPUK Y
KOMBIKOPM

Hayionanenuii mexniunuii ynisepcumem «Xapkiecokuil noaimexuiynuti incmumymy 61002,
ey1. Kupnuuosa, 2, Xapxis, Yxpaina; omsroot@kpi.kharkov.ua

Abstract. The expediency of processing confectionery waste certain categories into compound
feed for animals is proved. The main criteria for processing waste from confectionery factories into
compound feed organization from the sustainable development point are given. Examples of
unsustainable processing organization are described.

Jpyra wiige cTajmoro po3BUTKY 3aK/IHMKA€ JOKJIACTH MAaKCHM@JIBHUX 3yCWIb AJISL MOJOJIAHHA
ronoxay. B ymMmoBax cBiTOBOI poA0BONIEYOi Kpu3H, sika 3a orinkamMu OOH y 2023 3arpoxye 1 Ykpaini
B YMOBaXx aKTHBHOI ()a3u O0HOBHX il HEOOX1IHO peTebHille MAXOAUTH I0 BUKOPUCTAHHS MOKUBHHUX
XapyoBHX 3AJMINKIB PI3HUX BUPOOHHUUTB. BHKOpHUCTaHHS TakWX 3aJHIIKIB JJIsl BHTOTOBJICHHS
KOMOIKOpPMIB IS Pi3HUX KiaciB (pepMepChKHX TBapUH MOXKE CYTTEBO 3MEHITUTH CIIOKUBAHHSI
NEePBUHHUX MPOAYKTIB XapuyBaHHs /I TOAYBaHHS TBapHH. B cBOIO uepry, He BAKOPUCTaHHI IEPBUHHI
NPOJYKTH POCIMHHHIITBA MOXYTh 3a0€3MEUNTH TPOMAJISH 1Ket0 a00 CTaTh eKCIIOPTHUM TOBAPOM JUIS
OTPUMaHHS JOAATKOBUX KOLITIB.

Ilig wac akTwBHOI (ha3u BifHM CTAaHOM Ha MOYAaTOK BepecHs 2022 pOKy CBOIO BHUPOOHWUUY
MOTY>KHICTB 30€periy BeJHKi KOHAUTEPChKi MiANPHUEMCTBA LIEHTPAILHOI Ta 3aXiJHOT YaCTHHU YKpaiHu,
a came JIpBiBchbKka KOoHAUTEPCHKa (habpuka «CBiTou» (siKa BXOAMUTH B TpyIy Kommanii Nestle), hadpuka
«Kutomupceki sacomri», koumepH «ABK», IlomraBcbka KoHAuTepchka ¢adbpuka «J{omiHiky.
OnHOYacHO 3 IMM 30UTBIIYIOTHCS TOTYXKHOCTI THX BHPOOHUITB, SKi BIAHOCHINCH A0 MaUX Ta
cepenHix, ane reorpadiuHo po3TalIoBaHi Mo3a 30HaMH aKTHBHUX OOHOBUX M.

Cepen ycix TBepAMX Ta HAmiBTBEpAMX (THUIY TJa3yp) BigXOIiB BUPOOHHUITB KOHIUTEPCHKHX
BHpPOOIB MOXKHA BIIUINTH B OKpeMy TPYIy TOTOBY IPOMYKIiIO, SKa HE MiJIArae peamizarii 3-3a
HACTYMHUX HPUYHH:

1) cnMB TEpMiH MPUAATHOCTI AJIsI CIIOKUBAHHS JTFOJHHOIO;

2) Ha BUPOOHHIITBI MapTisi HE MPOMIIA CTAJiF0 KOHTPOJI TOTOBOI MPOMYKIII Ta Mae He
BIJIITOBITHOCTI 110 BMiCTY TIO’)KHBHHUX PEUOBHH;

3) Benmki mapTii TOBapy 3 MOMIKOMKEHUM IHAWBIIyadbHHM MaKyBaHHSAM SIKi HE MOMIIUBO
peai3yBaTH HaBiTh [0 3HIKEHUX LiHAX.

Sk mpaBwilo, BHIIEC 3a3HAa4YCHi KaTEropii TOBAapiB peani3ylOThCsl CTOPOHHIM OpraHi3aiisM
(cybninpsaaukam). ToOTO Taki BiIXOIW MepeIaloThCs He Ha YTHITI3AIII0, a IS TTOJANTBIIOL IEpepOOKH.
I'pynu Takux TOBapiB Pi3HATHCSA B 3aJE€KHOCTI Bil acCOpPTUMEHTY (paOpuKu, Bil CHCTEMH KOHTPOIIO
SKOCTi Ta pOOOTH aHATITUYHUX BIIAUTIB POJIAXKy, aje Maiike BCi MalOTh CIUIBHI pucH. BoHn micTarTh
B CBOEMY CKJIaJli IIYKOP, BYTJIICBON Ta KUPH (KUPO3AMIHHUKH), apOMAaTH3aTOPH Ta OapBHHUKHU. Takox
MOXYTh MICTUTHU 3QJIMIIKH HOJTIMEPHOTO MaKyBaHHS, 10 YCKJIAIHIOE IIEPEPOOKY.

BukopucroByBaTH Taki Tpymu ToBapiB 0e3 J0JAaTKOBOI TepMiuHOi OOpOOKM Ta 3MIlIyBaHHS 3
THIIUMH POCIIMHHUMU (PpaKIisiMu JJIsl TOTyBaHHsI Oyb-1K01 Xy 1001 ab0 nTaxiB 3a00pOHEHO HOPMaMHU
Ta MpaBHJIAMH TBAPHHHHUIIBKOTO KOMILIEKCY.

Cramuii miaxig A0 BHPOOHWITBA KOMOIKOPMIB 3 BHUKOPHUCTAHHSAM 3aJIMINKIB KOHIMTEPCHKHX
(abpuk Mae BiIMOBIAaTH HACTYITHUM KPUTEPIsM:

4) 3umwkeHe ab0 HYJIbOBE EHEPTO Ta BOAOCIIOKUBAHHS

5) BiACYTHICTh YTBOPEHHS HOBHX BiJIXOiB IIPH MepepoOiri

6) 101aBaHHS KOHANTEPCHKUX 3AHIIKIB y KiJIbKOCTI He MeHIe 30%

7) nokainizallisi BApOOHUYMX HOTYKHOCTEH Ta CHOXKKBayYiB KOMOIKOPMIB

OcraHHii MYyHKT € CYTTEBUM JUI 3MCHIICHHS SIK BHTPAT Ha MEPEeBE3CHHS, TaK H BYIJICIIEBOTO
CHiJy, aJKe TPAHCIOPTYBAHHS 3a JIOTIOMOTOI0 BAHTa)XIBOK 3 JIBUTYHAMU BHYTPIIIHHOTO 3rOPaHHS
BUKUAAIOTH y TIOBITPSA YUMAJIO IPOAYKTIiB 3TOPaHHS BUKOIIHOTO NajiuBa. ToMy OaxaHo, o0 nepepodHe
MiJIPUEMCTBO Ta MiCIIe YTBOPEHHS BIIXO/I1B 3HAXOJUIINCS HA HeBeUKiH BiicTaHi (10 200 kM), a TakoxK
cro’kuBadi KoMOikopMy Ha Bizmcrani 10 200 kM Bif Miciist BUpoOHHUIITBAa KOMOiKopMy. OnTHA 3 ICHYIOUNX
CXEM IepepoOKH KOHAMTEPChKUX BIAXOIB Majla HAaCTYIHI MOKa3HUKH 1O nepeBe3eHHsM. 1000 kM 1o
nepepoOHOro manprueMcTBa Ta 350 KM JI0 CIIO)KHBaya KOMOIKOpMY.
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YVT'AH A.B., HEJJOCTPEJIOB M.B. (VKPATHA, OJIECA)
TEXHOTEHHUI BIIUB HA JOBKLLJIS IbBIBCHKOI OBJIACTI

OoecvKutl 0epircasHUli eKo02IuHULL YHIGepcumen,
syn. JIvsiscoka, 15, m. Odeca, avchugai@ukr.net

Abstract. The paper presents the results of the assessment of technogenic impact on the
environment of the Lviv region for 2016 — 2020. For the calculation, indicators of pollutant emissions,
wastewater discharges, water intake and waste generation were used, which are also parameters of the
ecological dimension for assessing the state of the environment from the perspective of sustainable
development.

TexHOreHHe HaBAaHTAXCHHS XapaKTEPH3Y€ CTYMiHb BIUIMBY T'OCHOAAPCHKOI MOisUTBHOCTI Ha
HABKOJMIIHE MIPUPOJHC CEPCAOBUIIIC a0o 1ioro OerMi KOMIIOHCHTH. HHH OI_IiHKI/I TEXHOT'CHHOTI'O BILTIUBY
3aCTOCOBYIOTHCS Pi3HI TPy METOIUK, B TOMY YHCITi METOTH KOMITJICKCHOT OI[IHKH BIUTMBY Ha JTOBKIJIJIA.

OHI€I0 3 TAKUX METOIUK OL[IHKA HA OCHOBI KOMIUIEKCHOTO IMIOKA3HUKA TEXHONEHHOTO BIUIMBY Ha
HaBKOJIMIITHE CCPEAOBHUIIIC MeBHOT TepHTopﬁ:

ne Mp — maca Bukuay 3P, 1/pik; Sm — mioma tepurtopii obmacti, ra; V3 — maca Boad, sKa
3a6HMpacThCA HA TOTPEOH CIIOKMBAYIB, MY/pik; Ve — Maca CKMIAHHS CTiYHMX BOJ, M°/pik; My — Maca
BIZIXO[iB, 110 YTBOPWIIKCS HA JaHil TepUTOpii, T; P — KIIBKICTh JKUTENIB, SIKi MPOXHUBAIOTh Ha AaHid
TEPHUTOPIi, THC. YOI

Jlanuii TTOKa3HWUK 3MIHIOETBCS Yy IMHPOKOMY JIialma30Hi 1 03BOJSIE TOMIIATH TEPHUTOPIii
JOCIIPKEHHSI Ha JICKITbKa eKOJIOTTYHUX palioHIB 32 piBHEM HaBaHTa)KEHHsS. bylo 3amponoHoBaHO Taki
rpazanii exosnoriyaux paitonis: 1) K, < 10 » 1072, 2) K, = (10 — 100) » 10%; 3) K, = (100 — 1000) » 10%;
4) K, > 1000 » 107

Crizx TakoX BiI3HAYMTH, IO MIOKA3HUKK BUKUIIB 3a0pyIHIOIOUMX pedoBUH (3P), ckuaiB cTivHIX
BOJI, BOJI03a00pY 1 YTBOPEHHS BIIXOMAIB € OKPEMHMH MapaMeTpaMy €KOJIOTIYHOTO BUMIPY AJIsl OLIHKU
CTaHy JOBKULIA 3 TIO3HLIHM CTAJIOT0 PO3BUTKY 3TiJHO 3 METPHKOIO ISl BUMIPIOBaHHS IPOLECIB CTAJIOTO
PO3BHTKY.

Hamu Oyno BUKOHAaHO OLIIHKY TEXHOTEHHOTO BIUIMBY Ha JAOBKULIA JIbBIBCHKOI 00s1acTi 3a mepiof
2016 — 2020 pp. Pesynbratn po3paxyHky HaBeneHo Ha puc. 1. Sk BumHO, 3a 3HaueHHAM K JIbBiBCBKa
00J1acTh 3a BeCh MePioJT AOCTiHKEHD BITHOCUTLCS A0 4 €KOJIOTIYHOTO palioOHy 3 MAKCUMAIHHUM PiBHEM
TEXHOT'€HHOT0 BIUIMBY. [IpoTe cilij Bii3HAYMTH 3MEHIIICHHSI BIUIMBY B OCTaHHI poku. L{e 00ymoBIeHoO,
B IIepUly Yepry, CYTTEBHUM 3MEHIICHHIM

o0carie  BuxkuaiB 3P, a Takox JEIKHM 2500

3MEHIIICHHSIM MTOKAa3HUKIB BOJI03a00pPY 1 CKHIIB

CTIYHUX BOJ. 2000
Binpmr mikaBuM Moke OyTH JeTalizaris

TEXHOTCHHOTO BIUIUBY 10 paliOHAM TMEBHOT ~ 1500

o0nacTi, mpoTe TakWi aHami3 YCKIagHSIEThCI S

yepe3 BiJICYTHICTH JIeTalbHOI iH(popMaIlii mpo E 1000

BUKWJIM, CKWJHM 1 YTBOPEHHS BIJIXOJIB, SKi

MOKJIA/ICHI B OCHOBY PO3PaxyHKY. 500
Y  3acTocoBaHOMY  HaMH  MiJXOi

METOJIMKY MOXXHAa BHKOPHCTOBYBATH  JUIsI 0

MOPIBHSUIPHOTO aHAII3y TEXHOTEHHOTO BILTUBY
Ha OKpeMi perioHd HaBiTh 0e3 ypaxyBaHHS
3allPpONOHOBAHUX  TIpajamidi  eKOJOTTYHHX
pationiB. Takuii miAXim € METOI0 HaIIuX
MOIAIBITNX OCIIKEHB JIJIS PETioHIB 3aXiTHO1
VYkpainu.

2016 2017 2018 2019 2020

Puc. 1 — 3HaueHHS KOMIUIEKCHOTO ITOKAa3HHKA TEXHOT'€HHOTO
BIUTUBY Ha JOBKULIA JIBBiBCHKOT 00macTi
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BYJIHIK C.B. (YKPATHA, KHiB)

3MIHU KJIIMATY - BATATOI'PAHHICTbD ITPOBJIEMHU IIOTPEBY€
KOMIIVIEKCHICTbD PIIIEHb

Llenmpanvna ceoghizuuna obcepsamopis imeni bopuca Cpesnegcbkozo
03028, I[Ipocnexm Hayku, 6.39, xopn.2, Kuis, Ykpaina, svetlana budnik@ukr.net

Abstract. Questions of cyclicity of natural processes on the Earth, limitation of influence of the
person on natural processes and necessity of complex approaches for the decision of problems of
adaptation of territories to changes of a climate are considered.

3MiHU K1TiMaTy ¥ B r100abHOMY 1 B MiclieBoMYy GopMaTi MPU3BOISTE A0 0araTb0X HEraTUBHUX
JUIsl TOCTIOAapIOBaHHs HACIJKIB: 3aTOIUICHHS OJHUX TEPUTOPil i BUCYLITYBaHHS 1HIINX, TaJiHHA PiBHIB
BOJM Y piuKax Ta Y KPUHHISX, BHHUKHCHHS JIICOBUX TTOXKEXK M CMEPUiB Ta TOPHAIO, ITHIOBHX OypeBiiB
H mocyx, 3MiHM B OilOpi3HOMaHITTI (HaBaJIM HETPAIWIIHHMX KOMax Ta 3MIHM B apeajax
POCIIOBCIO/KEHHS POCJIMH Ta iHII.) H T.N. Psin HachimkiB 3MiH KJIiMaTy BHCTYNArOTh NMEPBUHHUMHU
(BUCYIITYBaHHSI TEPUTOPIH), psA — BTOPHHHUMHU (JIiICOBI TOXEXi, 3MiHU O10pPI3HOMAHITTS) — JIO0 SKUX
MPU3BOIATE P Momepeanix 3MiH. OHaK BCI BOHM TaK YW iHAKIIE MOPYITYIOTh TPAIUIIHHI YKIIaTH
JKUTTS] HACEIICHHS i BelyTh JI0 3MiHH IPUHIIMIIB FOCIOAAPIOBAHHS Ha 3HAYHHUX TEPUTOPisix. OCHOBHUM
YUHHHUKOM ITMX 3MiH € IPUPOAHA IIUKITIYHICTh BCIiX MPOIIECiB HA 3eMHIl KYJIi, 1[0 € YACTHHOIO COHSYHOT
CHUCTEMH i HEBITUHHO CJIiAY€ MO CBOiM OpOiTi HABKOJIO COHILI i BUIPOOOBYE HOTO BIUIUB MTOBCAKIACHHO,
SK ¥ BIUIMB 1HITUX 00’ €KTIB COHSYHOI CHCTEMHU.

locrionaproBanHsl caMoi JIIOJVHM 3a3BHYail TAKOXX BJIMBA€ HAa 3MiHH B HaBKOJIUIIHBOMY
CEpPEe/IOBHII, OJHAK BOHH y OLIBIIOCTI CX01 HA MPOTUCTOSHHS MPOTH MPHUPOTHOT aanTaIlii TepUTOpiit
JI0 3MiH KJIiMaTy B Haii 30eperTu 3BU4aitHuil yKI1a ] TOCIO1apIOBaHHS.

BizoMo, 110 1 BILIMBOM 0araTbox KOCMIYHUX YMHHHUKIB KIIMAT HAIIO! IJIAHETH Ma€ LUKIIYHI
KOJINBaHHs: 0araToBiKOBI, BIKOBi, OaraTopiuHi, ce30HHI i MicsuHi. Ha 0/1HI 3 HUX BIIMBAE pyX TIAHETH
0 TAJIAKTHIII, Ha iHIII 00epTaHHS HaBKojo COHIlI, HAOIMKEHHS Ta BiIJAJICHHS BiJl TUIAHET COHSIHOL
CUCTEMH i T.11. ToOTO 3MiHH, IO BiI0YBAIOTHCS YACTKOBO 200 MOBHICTIO € HACTIIKOM MPOABY (hi3MUHUX
YUHHHKIB. Y TIPUPOI € JesiKi MEXaHi3MH aJianTallii A0 3MiH KIiMary i 0e3 BTpy4YaHHS JIIOJJUHH BOHU,
3aBASKH TUTACTHYHOCTI 0iOpi3HOMAHITTS, MIPUCTOCOBYIOTHCSA JO ITMX 3MiH, OJHAK JIOJUHA Y CBOEMY
TOCTIOIaPIOBAHHI HE 3aBXK/IM YCBIIOMITIOE, IO Hie Ha Kpallle B JAHWX YMOBAaX i IOYHHAE BUKOPIHIOBATH
HOBOYTBOPEHHSI JI0 SIKMX HE 3BHKJIA. barato 3HaxiIoK y CIEKOTHHUX MyCTENsX, a00 HaBiTh y AHTApKTUI
CBiJYaTh, 110 3MIiHM KJIIMAaTy Ha 3eMHIl KyJIi BiIOYBaIuCs i paHille Ta MiATBEPHKYIOTh 1 IUKIIYHICT
X 3MIH H CBim4aTh, M0 HE 3aBXKIM JIOJWHA MOJXKE YCIIITHO MPOTHCTOSATH MMM 3MiHaM (JTbOIOBI
NaHIUPU AHTApPKTHOM Ta BMOPOXCEHI y KpUTy MaMOHTH ApkTuku). OmHAaK, 3HAXiJKH 3JIMIIKIB
3pOLIYBANbHUX CUCTEM Y CIIEKOTHHUX ITyCTEJSIX CBiYaTh IO YCHIlIHI clipoOu icHyBaHHS LUBLII3aLIN y
CKJIQJIHUX apiIHUX YMOBax ¥ AkOW He BiffHM Ta HaBaJl BapBapiB, BOHU MOXKIIMBO iCHyBanu O 1 3apas.

PiBeHb pO3BUTKY TEXHIKH Ta TEXHOJIOTIH Y CY4acCHOMY CBITi JO3BOJISIE aIallTOBYBATUCH JIO IHX
3MiH ¥ YHUKaTH 00€3BO>KYBaHHS TEPUTOPil i BTpaTH O10pi3HOMAHITTSI a00 HaBITH YAaCTKU HACEJICHHSI.
[loTpiOHiI BuBaxkeHi pimieHHS ¥ iHOJI HAaBiTh MONITHYHA BOJIA, HANPHUKIAL — NaTH Boay Adpwuri,
3aJTUIIATH Kackaau rpe0enb i 3araT Ha pidkax Pi3HUX MOPSAKIB, 30€perTH Ta MPUMHOXKHATH JIICOBI
HacaJDKeHHs i T.iH. [IpoOnema BIUIMBY 3MiH KJIiMaTy Ha 3eMHIH Kyni OararorpaHHa W morpedye
KOMIIJICKCHOCTI y BHpilleHHi. Bupimyroun mpobiemy oOBOIHEHHS TEPUTOPil OJHOYACHO MOTPiOHO
3BepTaTH yBary Ha BUpIIIEHHS MpoOieM 30epexeHHs 010pi3HOMAHITTS i He TITbKH, OCKITBKH OJTHE J1a€
3MOTy 3a0€3MeYnTH iICHyBaHHS 1HIIOTO Ta, KPIM TOTO, BTOPMHHI 3aXOJH JONOMAararmoTh 3a0e3MeunTH
e(eKTHBHICTh Ta CTIMKICTb MEPBHHHUX (3MEHILIEHHS HENPOIYKTHBHOI'O BHIIAPOBYBAaHHS, €pO3IHHMX
BTpar # 1.1.). s po3po0KH 3aX0MiB 10 3MEHIIIEHHIO BIUTMBY Ta aamnTallii TepuTOpiil 10 3MiH KIIiMaTy
MOJJIMBO 3aCTOCYBaHHS IMUPOKO BIIOMHX 3aXOIB IO TPOTHEPO3iHHIA, ¥ y TOMy dHCIHI
npotuaedIALiiHIA, opraHizalii TepuTopii 3eMIeKOpUCTyBaHHs. SIKi MalOTh Bke OaraTopiuHuil 1OCBi
3aCTOCYBaHHS 1 MPEKpacHO 3apeKOMEHAyBalIM cebe y pailoHaX MOLIMPEHHS BOJHOI Ta BITPOBOI epo3ii.
Po3po6ka nux 3axo/iB 0a3yeThes Ha IEKUTBKOX IECATKAX MOMTUPEHNX METOANK PO3paxyHKiB BiacTaHei
MK CHOPYAaMH Ha CXHJIax, 3JaTHUX 3aTPUMYBATH CTIK BOJH Ta HAHOCIB, Ta 00’ €MIB 3aTPHUMKH CTOKY
IUMH CIIOpyAaMu a0o mocnaluryBaTy IBUAKICTE BITPY.
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JABUBIIA JLL, €PIIIOB M.O. (YKPAIHA, IBAHO-®PAHKIBCBHK)

T'EOITPOCTOPOBUI AHAJII3 IAPAMETPIB JIIOUOI MEPEXI JEP)KABHOI
CHUCTEMM I'l IPOTEOJIOTTYHOI'O MOHITOPUHI'Y YKPATHA

lsano-Dpankiecokuil HaYioOHATLHUL MeXHIYHUU YHIgepcumem Hagmu i 2azy,
76019, syn. Kapnamcoka, 15, leano-®panxiecwvk, Yrpaina, lidiia.davybida@nung.edu.ua,
madmax2000tvin@gmail.com

Abstract. The purpose of the article is to evaluate the actual state of the hydrogeological
observation wells network within Ukraine and optimize it using geoinformation and geostatistical
approaches. For the actual monitoring network, the expected error of the spatial modelling of the
groundwater-surface was evaluated. The obtained results of the geostatistical analysis made it possible
to substantiate the project wells locations to improve the quality of hydrogeological monitoring problem
solutions.

HoBiTHI edexTHBHI METOIM OpraHi3alii riIporeoloriYyHOr0 MOHITOPHHTY € HEOOXiMHUMU IS
BHBYCHHS TiJIPOTCOJIOTIYHHUX SIBUI 1 MPOIECIB, CKJIAMaHHSA HANIMHUX MPOTHO3iB. Ha manwii gac B
VYxpaiHi ckianacsi BKpail HeCpHATIMBa CUTYaIlisl MoA0 (YyHKIIOHYBaHHS CHCTEMH CIIOCTEPEKEHb 3a
KUTbKICHUMU 1 SIKICHUMH XapaKTePUCTHKAMH Tia3eMHuX BoA. OueBUAHO, IO HEOOXiHO PO3poOUTH
3aXO0¥ JJIS BiTHOBJICHHS EPKABHOT CITOCTEPEKHOT MepeKi i 11 MOCTyImoBO1 aganTarii 10 €BpONEeHCHKIX
HOPM 1 BUMOT, 30KpeMa, (opMyBaHHS €AMHOT 0a3n AaHUX i3 3amydenHsam I'1C-TexHomoriit.

OpHi€I0 3 OCHOBHUX BHMOT Ui €(QEKTUBHOIO (PYHKIIOHYBaHHS CHCTEMH MOHITOPUHTY €
PiIBHOMipHE POCTOPOBE PO3MIIIIEHHS ITOCTIB CITIOCTEPEKEHHS 110 BCii TEpUTOPii 00’ €KTa JOCIIHKEHHSI.
MareMaTHIHO OIIHUTH PIBHOMIPHICTH PO3MOMAUTY ITyHKTIB MOHITOPHUHTY JO3BOJISIE T€OMPOCTOPOBUI
aHai3.

PosrnsiHyTi MeToaM OIIHKM PiBHOMIPHOCTI MEPEX MOHITOPHHTY TepeadavyaroTh pO3paxyHOK
KpUTepiiB, 10 0a3ylOThCs Ha TPOCTOPOBUX XapaKTePHUCTHKaX (BiJACTaHb, IUIOIIA) PO3TANTyBAHHS
CIIOCTEPEXHUX IMYHKTIB. Ha OCHOBI OTpMMaHHX pe3yNbTaTiB aHaji3y 3alpOeKTOBAaHO J0JATKOBO
93 MyHKTH TiIpOTeoOriyHOrO MOHITOpUHTY (puc. 1) Ta 3IiliCHEHO MOBTOPHY OLIHKY PiBHOMIPHOCTI
ONITHMI30BaHOI MEPEeXi, IKa MATBEpAUIIA JOUITBHICTh CIOPY/KEHHS CBEPJIOBUH 13 3aIIPOSKTOBAaHUMH
KOOpJWHATaMH.

MyHKTM giarHocTuuHoro
rigporeonoriyHoro
MOHITOPUHIY

® pitovi

@ nNpoekTHI

KinoMerpu

Puc. 1. Cxema po3ranryBaHHs iCHYIOUYHX 1 IIPOSKTHHUX IMyHKTIB Ti{pOre0JIOTiYHOr0 MOHITOPHHTY B MeXax YKpaiHu
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BPOHCBKMUI P.I1., CJIIOCAP B.T. (YKPATHA, JIbBIB)
AHAJII3 BILIUBY TPAHCIIOPTY HA HABKOJIMIIIHE CEPEJJOBHIIE

Hayionanvnuii ynieepcumem «Jlovgiecoka nonimexmixay
79013, eyn. C. banoepu, 12, Jlveis, Yxpaina

Abstract. Today, the problems of environmental pollution from transport infrastructure are quite
acute in Ukraine. This is the direct impact of road, rail, air and water transport, as well as anthropogenic
impact on the environment during the design, construction and operation of linear transport facilities.
Among all means of transport, motor vehicles remain the main source of atmospheric air pollution and
disturbance of the ecological balance.

TpaHCHOPT YMHUTH BEIIMKE CKOJOTIUHE HABAHTAXKCHHS HA CTaH MOBITPs, 3€MENIbHI Ta BOJIHI
pecypcH, 0i0pi3HOMAHITTS, IO B CBOIO YePry BILTMBAE HAa 3MiHY KJIiMary, eKOCUCTEMH 3arajioM Ta
310poB’ st HaceneHHs . OCHOBHUMH JKepeNaMi BIUTHBY TPAHCTIOPTY Ha JOBKUIIS €:

. BUKHWJIH BIANPaIlbOBAaHUX ra3iB;

. BIIXOJH BiJ €KCIUTyaTalii TPaHCHOPTY (3MB TEXHOJOTIYHUX PiAMH, MIKPOYACTHHKH IIUH, TOOYTOBI
BiJIXOJIH TOIIIO);

« CIIEKTPOMArHITHE KOJINBAHHS;

. 3a0pyAHEHHS BOIHHUX 00’ €KTIB BHACTIJOK €KCILTyaTallii MOPCHKOTO Ta PIYKOBOTO TPAHCTIOPTY;

. py#Hamisg NIpUpoOIHKUX JMaHMMAa(TiB, 3MEHIIIEHHS JTICOHACA/KEHb Ta CLTHCHKOTOCIIONAPCHKUX YTi/b,
Jlerpanaris 3eMelb Yepe3 OyAiBHUIITBO 00’ €KTIB TPAHCIIOPTHOI MEPEXKi;

. TIOpYIICHHS BOJOHOCHUX TOPU3OHTIB BEIMKHMHU HACHIIAMH TPH OYAIBHUITBI 3alli3HUIb, IOPIT,
3IIITHO-TIOCAJIKOBUX CMYT;

. CKOpOYEHHS apeaytiB TBapWH (NTaxiB B 30HI aepoNOPTiB, TBAPHUH BHACTIAOK MPOKIATaHHS JOpIT),
NepeHeceHHs TPAHCIOPTHUMH 3aco0aMy YYXKOPIMHUX BUAIB TBapHHHOTO CBITY 3 OJHUX apeaiB
MOLIMPEHHS B 1HIII.

Brnme aBTOMOOITPHOTO TPaHCIIOPTY Ha JOBKLIIS Ta HACENIEHHS € NOCUTh cyTTeBHM. OCHOBHA
KUTBKICTh aBTOMOOLTBHOTO TPAHCIIOPTY 30CEpEeIKeHA B MICISX 3 BUCOKOIO IIIIBHICTIO HACEIECHHS —
MicTaX, IPOMHCIOBUX IeHTpax. [1Iki/ B BUKUIN BiJl aBTOMOOLIIB CKOHIIEHTPOBAHI B CAMUX HUXKHIX,
MIPU3EMHHUX Mapax aTMocdepH, TaM, Jie MPOTiKaE OCHOBHA JKUTTENISLTHHICTD JTIFOIUHHU.

YacTka aBTOMOOITFHOTO TPAaHCHOPTY Y BUKUAAX IIKIUTMBUX PEYOBHUH CTaHOBHUTH 90%, y TOMY
yucii: 94% — y BUKHAAX OKCHIY a30Ty, 92% — y BUKUAaX OKCHIY ByrJeio, 90% caxi, 75% BUKUIIB
METaHy Ta HEMETAaHOBUX OPTaHIYHUX CHONYK, 70% BUKUIIB JiIOKCHY CipkH, 62—65% BUKHIIB TIOKCUTY
a30Ty. Y BUKHAAX MapHUKOBHX ra3iB 4acTKa aBTOMOOIIBHOTO TpaHcmopTy 3pocia 3 40,2% y 1990 p. mo
84,5% y 2020 p. i 3a mporrozamu Oye ¥ gairi 301TbITyBaTHUCh.

Cepen HEBIIKIIQJHUX 3aXOJiB IIOJAO IOKPAIICHHS CKOJOTIYHOTO CTaHy HAaBKOJIMIIHLOTO
CepeIOBHIIA JIOMUTFHO BUIUIATH TaKi:

. BCTaHOBJICHHS B MiCTaX IIBUIKOCTI aBTOMOOITBLHOTO TpaHCIoOpTy 60 KM/Tom, 3a SKOI1 KiJIbKiCTh
BUXJIOTIHHX Ta3iB HaHMEHIIA;

. OCHAIllEHHS HOBHX aBTOMOOUIIB e€()eKTUBHMMH CUCTEMaMH 1 MPHUCTPOSIMHU 3HIDKSHHS BUKHUIIB
(karaxiTHIHA HEHTpai3alis, aBTOMATH IIyCKY i TPOrpiBaHHS, CHCTEMH YJIOBIIOBAHHS MTApH IMATLHOTO);
.« TPOEKTYBaHHS 00'I3HUX NUIAXIB IJIs TPAH3UTHOTO TPAHCIIOPTY;

«  pO3pOOJICHHS Ta BIPOBAKCHHSI HOBUX THITIB JBUTYHIB BHYTPIIIHBOTO 3TOPSHHS 3 IiJBUIIICHUMHU
€KOHOMIYHIMH XapaKTEePUCTUKAMHU;

. TPUNUHEHHS BUIYCKY | BHKOPUCTAHHS €TUIIOBOTO OCH3MHY, BAPOOHHIITBO IMAJTBHOTO Ta MACTHII, SIKi
301IBIIYIOTh HETaTUBHUM BIUIMB JBUTYHIB BHYTPIIIHBOTO 3TOPSHHS HAa HABKOJMIIHE TPUPOIHE
CEPEIOBHIIIE;

. CTBOPEHHS IOPOKHIX PO3B'SI30K HA IBOX UM TPHOX PIBHAX 3 METOIO 3MEHIIIEHHS KiIBKOCTI 3yITHHOK
nepes] CBiTiIopopamMu, KOJIM Pi3KO 3pOCTaE BUKHU] ra3iB;

. 30UTBIICHHS apKy aBTOMOOIIIB 1 aBTOOYCIB, SIKi PAIIOI0Th Ha Ta30TOAI0HOMY AIEHOMY;

. PO3pOOJIEHHS HOBHUX BHIIB C€KOJOTIYHO YHCTOTO aBTOTPAHCIIOPTY 3 BHKOPHUCTAHHSIM
IBTEPHATUBHUX JIKEPEIl CHepril.
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KOJIOLIKO 10.B.}, IOBOMYEHKO B.M.?,
I'PY3JI0BA B.O.! (YKPAIHA, XAPKIB, JIYIIbK)

EKOJIOTTYHI ACIHEKTH NONEPEKEHHA HAI3BUUYAMHNX
CUTYALIA, MOB’SI3AHUX I3 HOIUPEHHAM
3ABPYJHIOIOYHUX PEYHOBHH Y BO/IHI OB’€EKTHU

'Hayionanonuii ynieepcumem yusinenozo saxucmy Ypainu
61023, éyn. Yepnuwescora, 94, Xapxis, Ykpaina,; yuvita.75@ukr.net
2JlyybKutl HayioHantbHull mexniuHull ynieepcumen,

43018, sya. Jlvsiecoka, 75, JIyyvk, Yrpaina, vioboichm@gmail.com

Abstract. The work considers various anthropogenic impacts on the environment, including
emergency situations of various character. The danger of water bodies pollution as a necessary element
of life support for living organisms is pointed out. Variants of water quality assessment with the using
of technical equipment and calculated method are noted. As a component of the prevention of emergency
situations related to water pollution by organic and inorganic chemical compounds, it is proposed to use
an environmentally safe and express practical-calculation approach using the identification coefficient.

B cywacHOMy CBiTI aHTPONOT€HHHMH PI3HOIIAHOBUH BIJIMB HA MPUPOJHI OO'€KTH, HOCHTb,
3a3BHYail, HeraTUBHUHN XapakTep. Crou MOKHA BiIHECTH BUKUAM B aTMOC(epHE MOBITPsI Ta30MOAI0HIX
CIIONYK Ta TBEPJUX YaCTOK BHACIHIJIOK MisIIFHOCTI IPOMHCIIOBOCTI Ta aBTOTPAHCIIOPTY, 3a0pyIHEHHS
BOJHMX OO’€KTIB Ta TPYHTIB 3a paxyHOK HEPaIliOHATBHOI CITBCHKOI MisUTBHOCTI, MU(MDY3HWHA BIUINB
KHUTIOBO-KOMYHAJIBHOTO CeKTopy i T. iHm. CIOIU K MOYKHA BiJHECTH i HeOe3NMeYHWi NpsMHid Ta
OTIOCEPEIKOBaHMI BIUIMB HA/I3BUYAWHUX CHTYaIlil Pi3HOTO XapakTepy, sKi, B TOMY YHUCII, ITOB’SI3aHi 3
3a0pyaHEHHSIM BoA. Tak, MOXHa BiIMITHTH YHCICHHI IMOXKEXK1, aBapiitHi cuTyarlii Ha poOOYUX MICITIX
NPOMHCIIOBHX BUPOOHUIITB, 1[0 CHPUYHMHEHI 3aCTapiIicTIO OOJIQJIHAHHS Ta TEXHOJIOTIYHUX MPOIIECiB.
Mannemis COVID-19, sika € HaA3BUYAHHOIO CUTYALI€I0 MEUKO-010JI0TYHOTO XapaKTepy, CIPUIUHUIIA
MOTPAIUISHHS JOJATKOBUX 3a0pyIHIOIOUUX CIIONYK y BOJHI 00’ €KTH Ta IPYHTH. boiioBi 1ii, 1110 MarOTh
MICIle Ha TEPHUTOPii HAIIOi JepXaBH, BIAHOCIATHCA N0 HAA3BUYAWHHUX CHUTYalliii BOEHHOTO XapakTepy,
TaKOX CIPHYMHSAIOTH HETATUBHUI BIUIMB HE JIMIIC Ha JIOJCBHKI JKUTTA Ta UUBUIBHY iHQPACTPYKTYpY,
ane W Ha noBkiua. [lpu mpomy BinOyBaeTbes sk Oe3locepefHE TOTPAILISHHSA OPTaHIYHHX Ta
HEOpTraHIYHUX HeOe3NMeYHHX CIIONYK B HABKOJMIITHE CEPENOBHINE, TAaK i MOJaibIIe X yTBOPEHHA 3
HMOBIpPHUM KaCKaJHUM PO3BHTKOM Pi3HOIUTAHOBUX HAA3BUYAWHUX CHUTYaIlIH.

[loBepxHeBi BOAHI O0’€KTH BITHOCATHCSA JIO OJHUX 13 HAHOUIBII Bpa3MBHX EJIEMEHTIB,
HEOOXITHUX TSI 3a0€3MeUCHHS JKUTTEMISUIBHOCTI )KUBUX OPraHi3MiB. SIK HACIIIOK, BOHH ITiIATAI0Th
0cob6nuBii yBasi. s OIiHKM SKOCTI BOJ] BAKOPHUCTOBYIOTHCSI TATPOMETPHUYHI, XpomaTorpadidai, Mac-
CIICKTPOMETPHUYHI, EJIEKTPOXIMIUHI, aTOMHO-3JICOPOIifiHI Ta IHINI EKCIEPUMEHTAbHI METOIH
JIOCTDKEHb. 3 BUKOPHUCTAaHHSIM PO3PaXyHKOBUX MIIXOJIB (KIACTEPHHUH aHali3, METOJA HEHPOHHHX
MepeX, KIACHYHI MeToAW OOpoOKM HaHWX TOIIO) AN BU3HAYEHHA iX CTaHy IPOHOHYIOTHCS
pi3HOMAaHITHI iHAEKCH SKOCTiI BOAM, PO30MBKA Ha KiacTepu Ta KaTeropii. B ymMoBax BHHUKHEHHS Ta
PO3BUTKY HaA3BHUYANHUX CUTYaLill BaYKIIMBUM €JIEMEHTOM iX MOMEPEIKEHHS € CBO€YaCHE BU3HAYECHHS
CTaHy BOJHUX 00’ €KTIB 3 MTOJABIITNM BXKHUTTIM BiAIOBIIHUX OpraHi3allifHO-TEXHIYHUX 3aXO0/IiB.

B po6oti 6ibmn neTaNbHO PO3MIITHYTO OCOOJIMBOCTI MOIEPEKEHHS HAA3BUYANHUX CHUTYAIlIH,
NIOB’SI3aHKUX 3 MOTPAIUIIHHAM HEOE3MeYHUX XiMIYHUX CHONYK y BOAHI 00’ekTH. B cywacHHx ymoBax
BXUIMBUM THTAaHHSAM TIPH [FOMY BHUCTYIAa€ E€KOJOTIYHICTh MiAXOMiB, SKi BHKOPHUCTOBYIOTHCS TPH
bOMY. 3alPOIIOHOBAHO 3aCTOCOBYBATH 1H)KCHEPHO-TEXHIYHUN METO/| MOTIepEeIKCHHS Ha3BUYaliHHX
cUTyamiid, o 0a3yeThcs Ha CIIONYUYCHHI eJIEKTPOXIMIYHOTO Ta PO3PaxyHKOBOIO METOJIB Ta JO3BOJISIE
OIIIHUTH CTaH BOJHOTO O00’€KTa Ha MIiJCTaBI BHU3HAYCHHS CJICKTPOMPOBITHOCTI Ta TaK 3BaHOTO
Koedimienra imeHTudikamii. BimcyTHicTe 3acToCyBaHHS XIMIYHMX peareHTiB Ta He0e3NmedHOoro
00J1aTHaHHS, eKCIPECHICTH Ta MPOCTOTA BU3HAUCHHS JO3BOJISIOTH IPE3CHTYBATH HOTO SIK IHHOBAIli HHUI
€KOJIOTIYHMH METOJ, L0 3Haiiie CBO€ 3aCTOCYBaHHs MpH IMONEpeLKeHHI Haa3BUYalHHUX CHTYaliH,
OB’ A3aHMUX 13 3a0pyJHEHHSM BOJHHUX OO0 €KTIB HeOe3NMeuHWMH XiMIdHMMH criomykamu. [logamern
JTOCITIJIKEHHS CIIPSIMOBaHI Ha aBTOMATH3AIIIIO TIPOIECiB B MEKaX IIHOT0 METOY.
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TEREBUKH A.A., PANKIV N.YE., ROIK O.R. (UKRAINE, LVIV)

ECOLOGICAL SECURITY IN THE CONDITIONS
OF RUSSIA’S WAR AGAINST UKRAINE

Lviv Polytechnic National University
79013, Karpinskiho 2/4, 1st k., Lviv, Ukraine; oksana.r.obervan@Ipnu.ua

Abstract. The study reveals the problems of ecological security as a state of protection of every
person, society, and state from excessive threatening ecological danger as a result of Russia’s war against
Ukraine. Assessments of the state of natural systems of Ukraine in general and regions in particular
(atmosphere, hydrosphere, lithosphere, and biosphere), and their impact on human health are analyzed;
the priority directions of state policy regarding the neutralization of threats to the ecological security of
Ukraine in the post-war period are analyzed.

In recent years, European countries pay maximum attention to environmental protection, ensuring
the sustainable development of countries and regions, and protecting the interests of future generations.
One of the main principles of Ukraine’s domestic and foreign policy is to ensure ecologically safe living
conditions for citizens and society, rational use of natural resources, and protection of the natural
environment from excessive pollution. Environmental policy is aimed at solving existing environmental
problems and preventing them, which can lead to negative environmental, social, and economic
consequences. The war has caused widespread and serious environmental damage and has had both
immediate and long-term consequences for human health, ecosystems, and the economy of Ukraine and
beyond.

In addition to the thousands of deaths and the destruction of important infrastructure, Ukraine
may be haunted for years by another, less obvious, but no less serious crisis related to the invasion of
Russia, an environmental one. As a result of the aggressive actions of the Russian troops, there was a
threat to the radiation safety of Ukraine. According to the Ministry of Environmental Protection and
Natural Resources of Ukraine, on March 20, 2022, the fighting took place on the territory of the nature
reserve fund with an area of 12.4 thousand square meters. km this makes up a third of the entire nature
reserve fund of Ukraine, in particular, in the majority of wetlands that are protected under the Ramsar
Convention on Wetlands of International Importance. The movement of heavy equipment, the
construction of fortifications, and military operations damage the soil cover. This leads to the
degradation of vegetation and increases wind and water erosion. Numerous cases of shelling and
airstrikes resulted in damage to storage containers for oil, kerosene, propane, diesel fuel, etc.

Destruction of ecosystems, pollution of soil and water space, reduction of biodiversity, and
increase in the number of pests in forests are far from a complete list of environmental problems that
Ukraine will face after the end of the war. It can be assumed that the future ecological disaster in Ukraine
will have not only a local but also a regional character, since the contamination of water and marine
ecosystems, groundwater with possible radiation, chemical or toxic waste will have a cross-border
impact on some European countries.

Therefore, it is important to take care of an effective system of monitoring the state of the natural
environment today. State authorities should record the real extent of the damage and involve the
international community to prove the fact of the ecocide in Ukraine. All this will be absolutely necessary
for the case of compensation for damage to the environment at the expense of the aggressor country.
The “Environmental Security” section of the Plan for the Reconstruction of Ukraine in the War and Post-
War Periods will include the following priority areas: reforming state management in the field of
environmental protection; climate policy: prevention and adaptation to climate change; environmental
safety and effective waste management; balanced use of natural resources in conditions of increased
demand and limited opportunities; preservation of natural ecosystems and biological diversity,
restoration and development of nature conservation territories and objects. Also, work on the plan is
based on the principle of open dialogue between the government and society. The involvement of all
stakeholders makes it possible to consider issues comprehensively, and take into account different
interests and positions to form a common vision of the “green” recovery of Ukraine.
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NUJINITYVYK T.B., BYHAC A.A., TKAY €.11., CTAPOAYE B.I. (YKPAIHA, KUIB)

ITPOBJIEMA IMOIUPEHHA 30/I0TAPHUKA KAHA/ICBKOI'O
SOLIDAGO CANADENSIS L.

Inemumym azpoexonocii i npupoooxopucmysanns HAAH 03143, eyn. Memponoziuna, 12,
Kuis, Yxpaina, tetianapylypchukl 10@ukr.net

Abstract. Nowadays invasive types of plants cause not only ecological and economic problems-
a gradual reduction of biodiversity and decrease of soil fertility, but can also provoke a number of
problems with human health (allergies, burns). Some invasive species, that appear in new conditions,
quite easily adapt and do not change their genetic structure - they become naturalized.

V 3B’s3Ky 31 3MiHamu KiiMary iHTpoaykuis Solidago canadensis L. € sickpaBuUM NpHKJIagoM
Harypamizamii. JlaHuii BUA € Haa3BHYANHO arpecCHBHUM 1 CKIIaJa€ peallbHy 3arpo3y IS MiCIIEBHX
HOMYJIALIH aBTOXTOHHUX BUJIIB Ha aHTPOIIOTCHHO TpaHchopMoBaHuX TepuTopisx. Ockinbku, Solidago
canadensis L. mBHIKO [ocsra€ TeHEPAaTHBHOTO CTaHy, XapaKTEPHU3YEThCS BEIUKOK KIUTBKICTIO
TeHepaTHBHHX TAaroHiB, K1 MPOIYKYIOTh HAI3BUYAHHO BEJIHUKY KiTbKICTh HACIHHSL.

3onorapurk kaHaacekuii (Solidago canadensis L.) moxoauts 3 ITiBHiYHOI AMEpHKH, HA JaHUI
yac € IHBa31MHOI0 POCIIMHOK B YChbOMY CBITI. JlaHa poOCIIMHA HAJCKUTh N0 POIAMHH AMCTPOBI
(Asteraceae), miapomunu Asteroidaeae, poay 3onorapuuk (Solidago). Jlanuit Bug OyB 3aBe3eHUi 10
€BponM K [EKOpaTHBHA POCIMHA, SIKy BHUPOLIYBaIM Ha NpHUCAAUOHMX IUISHKAX, KIymOax,
KJIAJOBHUIAX. AJie Jaimi pOCIMHA BUHIIIIA 3-TI1]] KOHTPOJIO 1 TToYajga MacoBO IMOIIMPIOBATHCS B3IOBXK
aBTOMAriCTpalibHUX Ta 3aJi3HUYHUX JIOPIr, Ha JIyKax, y3JiccsX, B jicax. B manwmii yac S. canadensis L.
BXOAWUTH B uncio 150 HalOibIn HeraTUBHUX pociMH €BponH, e HaTypaji3zyBascs B 28. B Ykpaini S.
canadensis L. BXoauTb 10 MepetiKy, sIKi CKIIaAaTh IPYIy BUCOKO aKTHBHUX 1HBa31HHUX BUIIIB.

Harypanizauis S. canadensis L. B €Bpori cTBOpIOe 0/iHY i3 TOJOBHHUX €KOJOTIYHUX MPoOsieM B
cydacHOMy cBiTi. ISl NpUBEpHEHHS yBard IIUPOKOIO KOJIA TPOMAACHKOCTI Ta MPEACTaBHUKIB
Jep’)KaBHUX YCTAaHOB HEOOXiTHE JeTalbHE BUCBITICHHI TEMH Ha OCHOBI HOBHX HAayYKOBHUX JOCIIKEHb.
e mo3BONMTE 3aIyCTUTH MEXaHi3M (OPMYBaHHS 3arajibHOACPKABHOI POrpaMu 3 IPOTHUIIT 3arpo3am,
sIKi 0OyMOBIIEH] JaHUM HATypalli30BaHUM BHIIOM.

S. canadensis L. HajeXuTb 10 TPYITH BUAOBUX TpaHchopmaropis 3rigao 3 D.M. Richardson et al.
JaHuii BUJ aKTHBHO B)KHBAETHCS B MPHPOIHI Ta HAMIBIPUPOIHI, CHHAHTPONHI (JIOpH, 3MIHIOIOYU
30BHIILIHII BUTTISA, TOPYILYE 3B’ SI3KH, IEPEIKOIKAE BiIHOBIECHHIO IPUPOAHOT (pIiopH.

ITpu HEKOHTPOILOBAHOMY PO3MHOXEHHI Ta mommpeHHi S. canadensis L. Ha momsx, ski
BUKOPHCTOBYIOTBCSI [UI BUPOILYBAHHS C. I'. KyJBTYp, IOPYLIYETHCS CTPYKTypa MOCIBiB, 3HUXKYETHCS
BpOXKalHICTh KyJBbTYp. Y Haml 4yac JaHa HeOe3leKka HaJ3BUYaifHO 3pocia, BpaXOBYIOUH Te, [0 JaHUH
BUJI 30UTBIIUB CBOK YHCENBHICTE (y cepenabomy Ha 15-20 %). Binomo, mo S. canadensis L. 3acensie
MOPYIICH] AUITHKY TIEPEBaKHO Ha APYTIA CcTamii CyKIlecid pOCIMHHOTO MOKPHUBY, a caMe Ha 4-5 pik,
Oepe y4acth y (GOpMyBaHHI BTOPHHHUX YTPYIIOBaHb. IIpu BiJICYTHOCTI BIUIMBY JIOAWHH, IIBHIKO
3axXOIUTIOE TEPUTOPIT Ta IPOTATOM KITBKOX POKiB (popMy€e MOHOJOMIHAHTHI MACHBH.

Benrka KinbKiCTh HaCiHHS, MBHIKA 3aTHICTh O BETETATUBHOTO PO3MHOXKCHHS Ta ajeiionaTis
JI0 1HIIUX POCIUH € TOJOBHUMH 3 JIOCIIIPKEHHUX YMOB YCHIIIHOI iHBa3iil. lle HeraTMBHO BILTMBAE Ha
€KOJIOT1UHE CepeIOBHILE TEPUTOPIi BTOPTHEHHS Ta CHPUYMHSIE 3MEHIICHHS MiCIIEBOTO 010pi3HOMAHITTS
Ta eKOHOMi4uHi BTpaTu. KokHa YacTWHA POCIMHU MICTHTh PI3HOMAaHITHI PEUYOBHHH (TEPIICHOINH,
(heHONMBbHI CTIONYKH Ta (JIABOHOIMN), BKIIOYAIOYN BEIMKY KUTBKICTH KOMIOHEHTIB edipHoi omii. Lli
AJIEIOXIMIYHI PEYOBUHH MOXYTh BUBUIBHATHCS PI3HUMH criocobamu, 100 MPUTHIYYBaTH PICT CYCITHIX
POCIIUH 1 CHPUATH iX BTOPIrHEHHIO; BOHM TaKOX MOXXYTb BIUIMBAaTH Ha BIACTUBOCTI IPYHTY Ta I'PYHTOBI
MIKpOOpTaHi3MH.

Meronu OopoThOM 3 1HBa3WBHMMH BHJAMH 4YacTO €(EKTHUBHI JUIIE B KOPOTKOCTPOKOBIH
NEepCHeKTUBl. [HBa3WMBHI BUAM POCIMH NPEACTaBISAIOTE c00010 TINo0ankHy NpolieMy, sKa €
MIPUCKOPEHOI0 CyYacHUM piBHEM 3a0pyIHEHHS, 3MiHOIO KJIIMaTy Ta CyCHiabcTBOM. [H(oOpMaris mpo
XIMIYHMHA CKJIaJ] Pi3HUX MOP(OJIOTIYHUX YAaCTHH PpOCIHMH I1HBAa3iHUX BHJIB, BHSBICHHS Ta
BCTaHOBIICHHS B3a€MO3B’5I3KiB iHBa3ii{Ha pOCIMHA-TPYHT, AOCIIIXKEHHS 3MiHA MiKpoOioTH B puzocdepi
1HBa31HUX BUIB — CIPUATUMYTh €(DEKTHBHOMY MEXaHIYHOMY, XIMIYHOMY 49U 010JI0TT4YHOMY KOHTPOJIFO
Ta KOMIUIEKCHOMY YIIPABIIiHHIO.
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JIEBIIIKO A.C., TKAY €.]1., IIEPCTOBOCBA O.B. (YKPAIHA, K1IB)

BU3HAYEHHS ®YHKIIOHAJBHOI CIPSIMOBAHOCTI HOTEHIIHHO
KOPUCHMUX 1A POCJIMH ITAMIB

Inemumym azpoexonoeii i npupoooxopucmysanns HAAH, Kuig
03143, syn. Memponoeiuna, 12, m. Kuis, Yxpaina, alodua2@gmail.com

Abstract. As a result of our work, 4 promising strains of microorganisms: Paenibacillus
polymyxa AL, Azospirillum lipoferum ED, Azotobacter vinelandii OV, Azotobacter chroococcum PM
were selected and identified. They are able to biological nitrogen fixation in association with winter
wheat plants. Also, all of them have other potentially beneficial properties, such as plant growth
stimulation, phosphate mobilization and phytopathogenic fungi biocontrol.

Jlns mocmimkeHHs Ta 30epexkeHHs 01070TiTHOTO 1 (PYHKIIOHATHHOTO PI3HOMAHITTS MiKpoOioTH
arpocepd HaMHU TOCTIHHO TPOBOAMTHCS MIKPOOIOJIOTIYHMN MOHITOPHUHT PI3HHX THMIB IPYHTIB i
puzocdepu pocnuH. Lle 1ae MOXKIUBICTD chOpMYBaTH YHIKaJIbHY 32 CBOIM CKJIQJIOM KOJIEKIIIO IITaMiB
IPYHTOBHX MIKPOOPTaHI3MiB Ta 3pO3yMITH iX OI0TEXHOJIOTIYHHIA MOTEHITial, [0 MOKE CTATH Y HaroJIi B
po3po0ITi HOBUX e(DEKTUBHUX O10JIOTIYHUX TIPETapaTiB I pOCIMHHUIITBA. BimoMo, 1o 3aImikaBiIeHICTh
arpoBUPOOHUKIB y OIOJOTIYHHMX TMpenaparax s BUPOUIYBaHHS PI3HUX CUIBCHKOTOCIIOAaPCHKUX
KyJbTyp JIMIIE 3pOCTa€ i Iie, POOUTHh BHU3HAYECHHsS (DYHKIIOHAJIHHOI CIPSIMOBAHOCTI IMOTEHIIIHHO
KOPUCHHMX JUISl POCJIMH IITaMiB aKTyaJbHUM IIUTaHHSM.

VY nocnig 6yno B3sro 6:1m3bko 150 i30iTiB, MO paHilie HaMu OYJI0 BUJIJICHO 13 3pa3KiB IPYHTY
Ta puszocdepu pociuH i3 arpoiToLEHO31B Pi3HUX IPYHTOBO-KJIIMAaTUYHUX 30H YKpainu. Ha nepmomy
eram CKpuWHIHTY Oylla IepeBipeHa iX 3JaTHICTh [0 HAKONWYEeHHs OioMacH Ha 0e3a30TUCTOMY
cepenoBuili Bunorpaacekoro. Jlume y 18 3 HUX, METOAOM arleTHIICHPEAYKIIi1 BCTAHOBHUIIN HASIBHICTh
HITPOT€HA3HOTO KOMIUIEKCY PI3HOTO CTYNCHS aKTUBHOCTI. 3 HHMX BHJUICHI y YHCTy KyibTypy 10
HaO1IbII NepCHeKTUBHUX. TakoK, HaMH OyJIO MTPOAEMOHCTPOBAHO, HA AOCIiAl 3 HPOPOCTKAMH O3UMOI
TIITICHUIT], IO BCi MMTaMH, SIKi TTIOKa3aJiy 3MaTHICTE 10 a30TdiKcaIlii B aCOI[iaTHBHOMY 3 POCIIMHOIO CTaH1
y pi3Hill Mipi BUSBWINCH NMPOIYLEHTAMH PEYOBHH (DITOrOpMOHANBHOI Hii i3 PICT CTUMYITIOIOUYUMH
BIACTUBOCTSIMH. MiKpOOiOJIOTiYHUI TIOCIB HAa CepeIoBUINa 3 TpUKaIbIliidocdarom Ta i3 GiTHHOM, K
oxepentoM (ochopy MiHEpaTLHOTO Ta OPTaHIYHOTO IMOXOKEHHS, BHSIBHB 3IaTHICTH IEKUTBKOX i3
BimiOpanux mramis 10 GocharmoOinizarii. [IpoBeaeHi qoCiKEHHS CBIIYaTh PO T€, 10 OJMH IITaM-
i3o;sT OakTepidi, mo nomnepeaHro Oyio imeHtudikoBano, sk Paenibacillus polymyxa AL e
AHTAroHICTOM IIHUPOKOTO CHEKTPY (iTOMATOTeHHUX TpuliB, alle HE BOJIOAIE OaKTEPUIMAHOIO abo
0aKTepioCTaTUYHOIO 3AaTHICTIO MO0 CHMOIOTHYHHMX Ta BiUIHPHOICHYIOUHX a30T(HIKCYIOUHX OakTepii,
AKI BCTyHawTh y cHUMO0i03 i3 000OBHMH KyJIbTYpaMH pPOCIMHAMH a00 € YaCTHHOI KOPUCHOT
pu3ochepHOi MIKpOOIOTH Pi3HUX KYJIBTYPHHUX pociuH. Lle poOuTs HOoro onTUMaabHUM AJIS1 CYMiCHOTO
3aCTOCYBaHHS 3 iHIIMMH IITaMaM# a00 MiKpOOHUMHU TpenapaTamu.

Tak, B pe3ynprari Hamoi poboTu Oylio CelekIiioBaHO Ta iMeHTH(IKOBAHO 4 TEPCIEKTHBHI
IITaMA MIKpOOPraHi3MiB, sKi 37aTHi 3aCBOIOBATH MOJICKYJIAPHHI a30T aTMocdepu y acouiarii 3
pocinuHaMK 03uMoi mmeHutli: Paenibacillus polymyxa AL, Azospirillum lipoferum ED, Azotobacter
vinelandii OV, Azotobacter chroococcum PM. BuBueHHs (yHKIIOHATBHOT CIPSIMOBAHOCTI
CeNeKIifOBaHNX MIKpOOPraHi3MiB CBITYHUTH MPO T€, 10 BOHHU € aKTUBHUMH a30T¢iKcaTopaMu Ta pazoM
i3 TUM BOJIOAIIOTH MEBHMM KOMILJIEKCOM IHIIMX NOTEHLIHHO KOPUCHHX UIS POCIUH BJIACTHBOCTEH
TaKWX, K piCTCTUMYIIALIS, pochaTrmoOinizalis abo mpurHideHHs (HiTOMaTOreHHUX TPUOIB.
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BOHJIAPEHKO A .B., FOPUEHKO €.J1., KOBAJIb O.0. (YKPAIHA, JHITIPO)
I'EPMETHYHICTD EHEPIT'OE®EKTUBHUX MAJIOIIOBEPXOBUX BYJIUHKIB

Tlpuoninposcvra oepxcasna axademisn 6yoienuymea ma apximexmypu, 49000,
8yn. Yepnuwescoroeo, 244, [ninpo, pgasa.dp.ua

Abstract. Tightness and energy efficiency are among the most important parameters of buildings.
In the article, the methodical basis for determining the tightness of the building envelope has been
improved, and the methodology for determining the tightness of the building envelope has been adapted
for Ukraine. The regulation of the test is also given, which includes the calculation of the air exchange
ratio n50 at the created pressure drop Ap. As a result, the n50 parameter can be used to determine the
energy efficiency class instrumentally even at the construction stage. According to this method, it is
possible to determine the actual air permeability of the building.

Po3paxyHOk MIBHIKOCTI BUTOKY MOBiTps. CTBOpeHHWI Tiepemam THCKY Ap BH3HAYAETHCS SIK
PI3HHUILI BUMIPSIHOTO Tiepenaay TUCKY Apm Ta CepeHbOTO 3HAUYEHHS HyJIbOBOTO Tepenany TUCKY (1).

Ap0.1+ Ap0.2

Ap = APm — 1)

[lepepaxoBani JaHi 3aCTOCOBYIOTH IJisi BH3Ha4YeHHs KoedilieHTa MOTOKY Cenv 1 HMOKa3HHKA
KpaTHOCTI IMMOBITPOOOMIHY N 32 METOJ0OM HaWMEHIIINX KBaApaTiB (2):

qeny = Ceny (Ap)n (2)

BusnaunBmm mapaMeTp KpaTHOCTI MOBITPOOOMIHY Nsg Yepe3 IMIBHIAKICTH BUTOKY TOBITpS, 3a
tabmuuero JIBH B 2.6-31:2016 TerutoBa i3osstist OyniBenb, BA3HAYAETHCS KIIac eHEProe(eKTHBHOCTI .

Tabnuys 1
Tabauus kiacy eHeproe)eKTUBHOCTI
Tun Oyzisii Knac eneproedextuBHocTi | TlokasHUK KPaTHOCTI MOBITPOOOMIHY
JKurtnosi Oy nuHKwy, A 0,8
aJIMiHICTPATUBHI, HABYAJIbHI T4 MEUIIUHH
B 1,5
C 2,0

TecT MpOBOAUTHCA Y JIBA €TAIH: TECT MPU HETATUBHOMY IEperaji THCKY Ta TECT IPU HaJMIPHOMY
nepenaai THCKy. [licist mpoBEJCHHS TECTy 3a BCTAHOBJICHUM periaMeHToM, mporpama «Fan Testic»
aBTOMATHYHO (hOPMY€E 3BIT Y BUTIIAI TaOJIUIb Ta Tpadikis.
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BEPHAIIBKA H., JUKYMEJIA E., TUIIUIO 1. (YKPAIHA, JIbBIB)

BEB-IHCTPYMEHTHU IHOOPMAIIMHO-AHAJITUYHOI MOHITOPUHI OBOI
CHUCTEMM SIKOCTI IOBEPXHEBUX TA MMIIBEMHHUX BO/I T'TPHUYO-
XIMIYHUX ONIIITPUEMCTB

Hayionanvnuii ynieepcumem «JIvgiecoka nonimexuixay
eyn. C.banoepu, 12, Jlveis, Yrpaina, nataliia.l.bernatska@lpnu.ua

Abstract. Rozdilsk SMCHE "Sirka" is at the stage of liquidation, but it still poses a threat to the
environment. Therefore, there is a need to create an information-analytical monitoring system (IAMS)
to improve the environmental safety of the territory, because timely information on the environmental
condition ensures timely elimination of the problem with minimal risks and consequences.

Po3pobnena HaMu cucTeMa CKIAgaeThes i3 OaHKy IaHUX, TIeoiH(pOpMAIliHHOI KapTH Ta
nporpaMHoro 3a0esmnedeHHs. [IporpaMHuii TPOAYKT MOEAHYe 0a3y JaHUX CHCTEMH 3 CIIEKTPOHHUM
KaprorpadiyHuM 3a0e3redeHHsIM, 3a0e3neuye nouryk 00’ekTiB Ha reoiHdopMaiifHill KapTi, mepersi
BiZIOMOCTeW Mpo 00’€KTH MOHITOPWHTY, aHaJli3yBaHHS AAaHUX PO SIKICTh KOMIIOHEHTIB JOBKiJLIS,
JoKepena HeOe3MeKH TipHHYO-XIMIYHOTO MiJIMPUEMCTBA, HAHECEHHS Ha KapTy MICIb pO3TallyBaHHSI
TOYOK BiOOpY Mpo0, CKUAIB, BOJ03a00piB Ta iH. CTBOpeHUI BeO ITOMATOK Ha OCHOBI IHTEPAKTUBHOT
KapTH NYHKTiB BigOopy mnpo0 BoAaW Ta Bizyamizalii OTpUMaHHMX pe3yJbTaTiB TiIPOXiMIYHOTO
MOHITOPHHIY PO3IiIbChKHX 03€p HOCTYIIHMM B iHTEpHETI 3a mocuinanuam http://ecotest.infostore.in.ua/.
IToka3 iHTepakTUBHOI KapTH MOHITOPUHTY HAJIAMITOBAHO 3 JIOMMOMOTOI0 iHTepakTUBHHX KapT Leaflet -
JavaScript 0i0mioTekn 3 BIZKPUTHM KOJIOM Juisi BimoOpakenHs Mmam Ha html-cropinkax (puc.).
bibmioreka peani3dye miaATpUMKY MIapiB marl, siKi To0yoBaHi 3a TexHoJorisMu WMS, GeoJSON, abo
BEKTOPHOTO BiOOpa’keHHS MOBEPXHi. BeO-10aaTKH KapT MOXKYTh OYTH TyJOBUMH IHCTPYMEHTAMH TSI
3a0e3MeUeHHsT JOCTYIHOCTI Ta Bi3yalizaiii pi3HOMaHITHMX HAOOpPIB TEOJIOTIYHUX JaHUX 3aBISKH
3pyYHOMY JOCTYIy 3 Be0-Opay3epa, iHTepakTHBHIH Bi3yanizalii Ta MpOCTOTI BUKOPHCTAHHS.

2 qaew Poagin
n

Po3ain

..........

Puc. 1. Ckpinu BeO-101aTKy IHTEPAKTHBHOI KapTH BiIOOPY MpoO BOIM Ta
Bizyauizamil oTpUMaHKX pe3ysbTatiB aHami3y npob Boau Ha Teputopii I XIT «Cipka»

Jnsa moOymoBu BimoOpaxeHHs Tpadignoi iHbopmamii BuKopumcrtano 060i6miotexy Chart.js —
HOMYJISIPHOTO 1HCTPYMEHTY, SIKMH TpU3HAuYeHHWW IJisi CTBOpeHHs rpadikiB Ta miarpam (puc.). JaHa
010mioTeka 03BOJIsIE CTBOPIOBATH Ipadiky Ta HiarpamMu OyIb-sIKOTO THITY, a TAKOXK BUOYIOBYBaTH AaHi
Ha Jiana3oHi yacy Ta norapudmiuHii mkamni. Takox y Hel BOyq0BaHiI 3ac001 poOOTH 3 aHIMAIIIETO, 110
JIO3BOJIUTH €(PeKTHO BUIO3MIHIOBATH Ipadiky 3aJIe)KHO BiJl HOBUX JIAaHHX, & TAKOXK CKCIIEPUMEHTYBATH
3 KOJIbOpOM. TakuMm YMHOM, po3poliieHa cucTeMa J03BOJIsiE€ eeKTHBHE 30epiranHs, oOpoOIeHHS Ta
aHalli3yBaHHS JIaHUX, 1, HAUTOJIOBHIIIIE, TIOKPAIIIEHHS! CTaHy €KOJIOTiYHOi Oe3MeKH TipHHYO-XiMI9HOTO
MIIITPUEMCTBA HA CTaI1 JTIKBIIaITii.
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LIBII'YH B.O., TYMEHIOK LI, BOLYJIA O.I. (YKPATHA, KUIB)

BIPYCHI XBOPOBH POCJINH POJANHU SOLANACEAE,
O MO PIOIOTHCSA HACIHHAM

ITnemumym azpoexonocii i npupoodoxopucmysanns HAAH
03143, m. Kuis, 6yn. Memponoeiuna, 12

Abstract. According to FAO, crop yield losses from diseases caused by viruses can be as high as
45-80% percent and lead to significant economic losses in agricultural production, which contributed to
the problem of food security in the world. The world exchange of seeds and planting material, the
restructuring of dominant groups in vector insect populations, as well as the emergence of new mixed
infections facilitate changes in the pathogenicity of viruses. The tests of seeds revealed that 37% of
tested tomato seeds were contaminated with viral antigens. Viral antigens found in tested tomato seeds
were antigens of three species of viruses, namely tobacco mosaic virus, cucumber mosaic virus, tomato
mosaic virus. In general, the tomato seeds were contaminated with mono-infections, except for mixed
infection of cucumber mosaic virus and tomato mosaic virus that was detected once.

BipycHi xBopoOW CHpWYHHSIOTH BTpaTH Bpokaio 10 45-80% i € iCTOTHOIO MPOOIEeMOI0 IS
CLIIBCBKOTOCTIOAPCHKOTO BUPOOHHUIITBA. BifbIIiCTh BipycCiB, 110 ypaXkye pOCIHHM poawHu Solanaceae
JIOBOJTI e(eKTUBHO TepeNarThcs HaciHHsAM. llepemava BipyciB HaciHHS — eQeKTUBHHUI crHociO
iH(}iKyBaHHS POCIIMH HAa PaHHIX CTalisSX BETETAIlIHHOTO PO3BHTKY. Bipycwm MOXyTh TepeOyBaTH B
HACiHHI NMPOTATOM TPUBAJIOTO MEpioay 1 THM CaMHMM IEPEHOCHTHCS Ha BeNuKi BijcTai. Ha croroami
Bizomo npubnuzHo 18% BipyciB pociuH, SIKi IepeJaroThes 3a TOMOMOTror0 HaciHH. Oco0IMBO BUCOKUI
MPOIEHT TOMIUPEHHS BipyCy HACIHHSAM CIIOCTEPIra€TbCs TpHU CiBOI CBDXKO30MpaHWM HACIHHSIM.
Ilepenaya 3a JOMOMOrOI0 HACIHHS MOXE BiIOyBaTHhCs KUIbKOMa HUISXaMH, a CaMe BIpyC MOXKe
nepeOyBaTy BcepeluHi HaciHHS a0 Bipyc Moe nepe0yBaTH Ha MOBEPXHi HACIHHEBOT IIKIPKH.

VY xonai mocmimpkeHs Oyno MpoaHanizoBaHO 35 copTiB HaciHHS, 3 skux 14 — coptie Solanum
lycopersicum (tomar 3Bu4aiinuii) , 11 — coprie Capsicum annuum (mepitro oBoueBoro) Ta 10 — copris
Solanum melongena (6aknakaHiB) 111010 KOHTaMiHAIlil BIpYCHHUMH MATOT€HAMH, SIKi € THIIOBUMH JIJIs
UX KyJabTyp. JleTekiiro BipycCiB MpOBOIMIM 3a JOMOMOTror iMyHodepmeHTHOTO anHamizy (IDPA) i3
BUKOPUCTaHHAM TecT-cuctemu ¢ipmu  Loewe (Himeuunmna). PesynpTatm peecTpyBamum Ha
aBromMarnyHomy [P A-anamizatopi Termo Labsystems Opsismk (CLIA) npu nosxuni xBuii 405 HM.

V pe3yibTati JOCTiKEeHHs BCTAaHOBIICHO, 110 HacinHsa Solanum lycopersicum, Capsicum annuum
ta Solanum melongena micTiiu aHTUTEHH BipyCy MO3aiKi TOMATIB Ta Bipycy oripkoBoi Mo3aiku. Cepen
BipyC-iH(IKOBAaHOTO HACIHHS TIEpeBakKaJld MOHOIH(EKIi1, 0JHaK, OyJ0 BUABICHO E€IWHWHA BHIAIOK
3MilIaHoi BipycHOI iHQeKii, sika BUKJIMKaHa BipycOM OTipKOBOI MO3aiKH i BipyCOM MO3aiKd TOMAaTYy.
Pesynpratn nocmimpkeHs nokaszaid, mo 37% cepex acOpTUMEHTY NEPEeBIpeHOro HACIiHHSA BHSBHIIOCS
KOHTaMiHOBaHMM BIpYCHHMH aHTHUTeHaMH. HalOUTbIINi BMICT BipyCHHX aHTHTEHIB JACTEKTYBAJIN IO
BipyCy OripKOBOI MO3aiKu y HAacCiHHI TOMaTy COpTIB ToMaTy coprtiB «Jle-bapao udepBonuii» (15%),
«S16aynpka» (8%), mepiro conoakoro copty «Anactacis» (10%), «Ilactyx» (5%), HaciHHi Oaknakany
copty «/[iamant» (6%). BipycHi aHTUTeHH BipyCy MO3aiKi TOMATiB BHSIBIIEHO y HACiHHI TOMATIB COPTY
«/le-bapao uepBonuit» (9%) ta nepito comonkoro coty «Patynma» (6%).

TakuM YMHOM, MiJCYMOBYIOUH PE3yJIbTaTh AOCIIIKEHb MOKHA 3pOOUTH BUCHOBOK IPO CEPHO3HY
CUTYaIlil0 3 KOHTaMIiHAIi€I0 BipYCHUMH aHTUTCHAMH KOMEPIIHHOTO HACIHHS HAa PUHKY YKpaiHu. 3
OTJISIAYy Ha IIe, OCOONMMBY yBary MOTPIOHO NPHIITUTH IMEPEANOCiBHIM 00poOIll HACIiHHS PI3HHUMH
TEPMIYHUMH Ta XIMIYHIMH METOJIAMH.
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TAHABA J1.B. (YKPATHA, XMEJIbHULIbKUIA)

KOHIENIIA BIO®LJIBHOI BYJIHUII Y EKOJOTTYHO OPIEHTOBAHOMY
IINIAHYBAHHI MICTA: OI'JIAJ] CYYACHUX JOCIITKEHb

XmenvHuybKkuil HayloHANbHULL YHIGepcumen
29000 syn. Incmumymcoka, 11, Xmervnuyokuii, Yrpaina, dima_glem@ukr.net

Abstract. Cities are formed in the process of symbiotic relations between urban functions, natural
and geomorphological conditions, their development needs to be carefully reviewed in view of the
ecological consequences and may become increasingly important for determining the possible trajectory
of sustainable development of the city. The biophilic street concept demonstrates new perspectives on
how natural systems should be integrated into the structure of cities. Analysis of the publications of
modern researchers has demonstrated a number of possibilities for integrating nature into new street
design. The biophilic street design structure proposed by them demonstrated the advantages of city
dwellers living on such streets. Green spaces are associated with physical activity, social cohesion, social
capital and reduced stress.

Ponp 3eneHnX HacapKeHb Y MTOKPAIICHHI CTIHKOCTI MICT Bee OLIbITe MpUBEPTAE yBary i iHTepec
SK HAyKOBOTO CITIBTOBapHCTBa, Tak 1 (axiBuiB mpakTukiB. KoHmenTyamizaiisi MICT SK MICBKHX
nanamadTiB IPOBOIMTH Napaesb Mik iX HPOCTOPOBUM Ta €KOJIOTiYHUMHU BUMipaMu. [i pe3ynsraToM €
HaMaraHHs 3pO3yMITH SK aHTPOIIOTEHHI MPOIIECH Ta EKOCUCTEMH B3a€EMOIIIOTH ¥ (opMyBaHHI MiCbKOT
CTpyKTypH. LlinmicHe po3yMiHHS MICT SIK TIEBHOT €BOJIIONIT «MICEKHX OPTaHi3MiB» PO3BUBAETHCS IUIIXOM
CTIIOCTEPEKEHHSI B3a€MO3B’s3KIB MicbKo1 1 NanmmadTHOT AuHAMIKK. MicTa yTBOPIOIOTECS Y Tpoleci
CUMOIOTHYHHX 3B’ S3KIB Mi’K MiCbKMMH (YHKIIMH. IX PO3BUTOK TOTpebye PeTebHOro Heperisay 3
OTJISIY Ha €KOJIOTIYHI HACTIIKU Ta MOXE HA0yTH BCE OUTHIIIOTO 3HAYCHHS TSI BUSHAUCHHS MOKIHUBOT
TPa€eKTOPIi CTAIOro pO3BUTKY MicTa.

Konnenmis 6iodinsHoi Bynuili nepeadadae HOBHIA MiAXiJ 10 MJIAHYBAHHIO Ta JAU3aiiHY. Ii meTo10
€ CHCTEMHA IHTETpaIlis MPUPOIN Y MiCHKHH TaHIIMa(T, 8 TAKOK PO3BUTOK MOXKITHBOCTEH TIEPETBOPCHHS
MICBKHX TPOCTOPIB y MICIIS, SIKi CHPHUSIOTH SIKICHOMY JXKHUTTIO. MichKa BYJIUIS YSABJSIETCS «KHUBHUM
OpraHi3MOM», SKHH PO3BHBAETHCS, QMIANTYEThCS Ta pearye Ha HABKOJUIIHE CepeloBUINe. AHali3
myOJTiKamii CydacHUX JOCTITHUKIB MPOAEMOHCTPYBAB HHU3KY IMITXOMIIB IHTETparlii MpUpOar y HOBHI
JIU3aiiH  BYJHWIb. 3anpollOHOBaHA HHMH CTPYKTypa TMpOeKTyBaHHS OiodimbHOT  BynHIl
MPOJACMOHCTPYBaJla TEPEBard >KUTTS MEIIKAHINB MiCTa HA TaKWUX BYJHIAX. 3€JCHI HaCaJKCHHS
aCOMIIOThCA 3 (HiI3UYHOI0 aKTUBHICTIO, COIIaTbHOK 3TYPTOBAHICTIO, COIMIaJbHUM KaIliTaIoM i
3HIDKEHHSIM CTpecy. BBaxaeTscs, 1m0 3elieHi Haca/KeHHS BIUITMBAIOTh HA 3IOPOB’S 32 IOTIOMOTOIO
KUTbKOX MEXaHi3MiB. 3eJIeHI HACaJKCHHs MOXYTh IIJBUIIUTH TO3UTHBHE CIPHUHHATTS SKOCTI
HABKOJIITHHOT'O CEPEIOBUINA Ta 3a0€3MeYNTH CTUMYITU 10 (Bi3UIHOT aKTHUBHOCTI. [lo3uTHBHOTO edeKTy
MOYKHA JTOCSTTH, HOJABIIH 0io(ibHI €IEMEHTH 3€JICHUX CTiH, 3eJICHUX NIaxiB i 3eJeHUX OaJKOHIB 0
OTOPOIKYBAITLHUX MTOBEPXOHB, SIK-TO: BYJUYHI JpeBa, JTiHIHHI cau, KUIIEHLKOBI TAPKH, JOIIOBI CaITH.
OcTaHHIM YacoM iHII BYJIMYHI IHTPEIEHTH TAKOXK JOCTIKYOThCS SIK IMOTCHIIHHE MICIIe JIIs 3€JIeHi,
BKJTFOYAIOYH 3€JICHI, BKITFOUAIOUH 3€JICHI TpaMBaiiHi KOil Ta aBTOOYCHI 3yIIMHKH 13 3¢JICHUM JaXOM.

Sk umocTpallis 3a3HadyeHUX AyMok, mociimpkeHHs Jleoni K. ®imep # [liBs [oman. Bouwu
3BEPTAIOTh YBary Ha pOJIb BYJIMYHUX 3€JICHUX HACA/PKCHb y 30€peKeHHI MCUXIYHOTO W (pi3MdHOro
3I0pOB’sl MeIKaHIiB MicT y miepiox mangaemii COVID-19. Ha ix mymky, xoua TpaguIliifHO OCHOBHA
(hyHKITIS ¥ TpU3HAYEHHS BYJIUIL — OYTH KOPUIOpaMH TepeCyBaHHs, BOHH MafOTh BEJTUKUAN ITOTEHITIaT
JICTKOZOCTYITHOTO BIIKPUTOTO 3€JICHOT'0 MTPOCTOPY IS MEIIKAHIIIB. Y XO/Ii JOCIIKSHHS BOHU POBEIH
aHKETYBaHHA JO0 sKOro Oyjo 3amyueHo moHan 400 MiXHApOTHUX PECIOHACHTIB. PesymbraTu
3aCBIUIIIH, 1110 METIKAHI[I MICT BUKOPHUCTAIN BYJIWIHI TIei3axi y Iepio maHaeMii I pi3HOMaHITHHX
BUJIB JISUTBHOCTI. barato pecrnoHJEHTIB BYyJMYHI JIOKAIlil yBakadd SK OCHOBHI Jjs (hi3uuHOL
aKTUBHOCTI, SIK-TO: Oir, 13712 Ha Beyiocureai Tomo. JJoCHiIHUKN MiICYMOBYIOTh, O 0arato MiChbKUX
3eNIeHNX Haca/UKeHb (DYHKIIOHYIOTh SK BaXKJIMBI MICI Ui PI3HOMAHITHOI [JiSUTBHOCTI B
MOBCSIKACHHOMY JKHTTI JIIOJIeH 3 METOI0 (Pi3MYHOTO i MCUXOJIOTIYHOTO BiTHOBIIEHHS.
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FOJIVE T.C., MOJTYAHOB JI.C., CEMMKIH C.I. (YKPAIHA, JIHIITIPO)

JOCIIVKEHHS HA CTEHAAX ®I3UYHOI'O MOJAEJIFOBAHHA
MOXKJ/INBOCTI NIZIBUINEHHSA TEXHIKO-EKOHOMIYHUX TA
EKOJIOTTYHUX NOKA3HUKIB BEPXHbLOI ITPOJIYBKU KOHBEPTEPA ITPU
BUKOPUCTAHHI COIIEJ KOT'EPEHTHOI'O TUITY

Inemumym wopnoi memanypeii im. 3.1. Hexpacosa HAH Ykpainu
ni. ax. Cmapooybosa, 1, [{uinpo, Yrpaina; isinasu.golubts@gmail.com

Abstract. The paper assesses the prospects of using a coherent type nozzle for top blowing in
oxygen converters in order to improve the technical, economic and environmental performance of
blowing. By the method of studying photo jets and physical two-phase modeling, a positive effect of a
coherent type of nozzle with a share of an external slot of 65-75% on the activation of the processes of
mixing and foaming of the bath to reduce the level of emitted dust and a possible increase in the share
of postcombustion of exhaust gases was established.

Y xapakTepHHUX JJisi OIIBIIOCTI KOHBEPTEPHUX 1eXiB YKpaiHu yMOBax, KOJIM 32 XOJIOM KaMIaHii
3a3HAIOTh CYTTE€BUX 3MiH BHXIiJHI MapaMmeTpu MoYyaTKy IUIaBKU (Temmeparypa (QyTEepoBKH i po3mipu
POO0OYOT0 MPOCTOPY arperarty, sIKiCTb 3aBaJEHOT0 METAIEBOTO OPYXTY, TeMIepaTypa il ckiaj 4aByHy),
a IpOlyBKa BaHHU 3[iIICHIOETHCS 3 IPUHHITOIO BUTPATOIO KUCHIO Yepes3 3BUUaiiHy Qypmy, 3a0e3mneueny
HAaKOHEYHUKOM 3 coruiamu JlaBans, He 3aBXIM BIAETHCS 3a0€3MEYUTH MPUCKOPEHUH U cTabinbHUI
npolec HIJTAKOYTBOPEHHsS 3 HABEACHHSM 3 CaMOr0 IOYaTKy IPOAYBKH PiAKOPYXOMOI'O OCHOBHOTO
OKHCHOTO NUIaKy, MmO (GIIBTPy€e YTBOPIOBAHWM y TIpoIleci MPOMYBKH THJI W CHpHsIE SKICHOMY
nmonamoBanHio BuximHux ra3iB CO mo CO. Y 3B’A3Ky 3 IIUM OJHHUM 3 OCHOBHUX IUTaHb PO3BUTKY
KHCHEBOTO KOHBEPTYBaHHS € BIOCKOHAJICHHS KOHCTPYKIiH pOIyBHUX MPUCTPOIB, @ caMe HaKiHEUHHKa
¢bypmu. Y poOOTi MpoBeneHO TOCTIIKECHHS MOXKIMBOCTI BUKOPHUCTAHHS KOTEPEHTHOTO THUILy COIEI
(comIo CKIalaeThCs 3 BHYTPIIIHBOT IMIIHAPHUYHOT Ta 30BHIIIHBOT KiJILIICBOT YAaCTHUH) JIJIS TTiABHIICHHSI
TEXHIKO-€KOHOMIUHMX Ta EKOJIOTIYHMX MOKa3HWKIB KOHBEPTEPHOrO mpolecy. 3a pe3yibTaTaMu
NPOBEJICHOTO CTEHAOBOTO MAOCHIIKEHHA MpoQiI0 yTBOPIOBAaHMX CTPYMEHIB, IO BHUTIKAlOThH 3
KOTEPEHTHOTO THITY COIUIA y MIOPIBHSAHHI 3 MWJIIHAPUIHAM Ta TBO()A3HOTO XOJIOAHOTO MOICITIOBAaHHS (3
BUKOPHUCTAHHSIM Y SIKOCTI MOJICTIBHUX PiIMH BOJIM Ta MOJTIMETHIICHIIIKOHOBOI OJIiT) BCTAHOBIICHO:

1) [Ipu momaui mpoxyBHOTO ra3y Ha piBHI 2 Maxa KOTepeHTHHUI THIT COTIeN 3 JI0JICI0 30BHIITHBOT
yacTuHU 65 — 75 % cnpusie hopMyBaHHIO OLIBII MIHPOKUX cTpyMeHiB (y 1,5 — 1,6 pa3iB y mopiBHSHHI
i3 [WIHAPUYHUM COIUIOM), 13 XapakTepHOI OaraTOBY3EIKOBOIO CTPYKTYpOK 3 KOPOTKUMH
MPOMIXKKaMH MK HUMH, IO CIPUSE 3HAYHOMY MIJIBHIICHHIO IMIYJbCY cTpyMeHs (Ha 45-55 %, o
BCTaHOBJICHUH 3a 301NbLICHHSIM Macu CTpyMeHs). Lle MOBMHHO CHpUSTH IMOJINIICHHIO MOKa3HUKIB
nmonamoBanHs Binxigaux rasziB CO mo CO; 3a paXyHOK 3aJTlydeHHS TaKHUM CTpyMEHEM OiTbIII0i Mach
HaBKOJIMIIHBOTO Ta3y (puc.1l A, B).

2) BuxopucTaHHsS KOTEPEHTHHX CONEN 3 JOJCI0 30BHIMIHBOI yacTuHH 65 — 75 % cmpuse:
aKTUBHOMY TI€peMIITyBaHHIO piakuXx (a3 i3 3amyueHusM 80-90 % Bciel BaHHH 10 IepeMilTyBaHHS IPOTH
50-60 % y mNOpIBHAJIBLHOMY BapiaHTi 3 MPOJYBKOI NWIIHIAPHYHUMH COIUIAMUA Ta 301IBIICHHIO
MIBUAKOCTI PO3YMHEHHS MpHcagok y 2,0-2,25 pa3u (3a yacoM pO3UMHEHHS KOJIBOPOBOTO iHAWKATOPA),
10 CHPUSITHUME aKTUBHOMY 3aCBOEHHIO IIUIAKOYTBOPIOIOUMX 100aBOK. Takok BiOyBa€ThCsl LIBUIKE
aKTHBHE CITIHEHHS BaHHM 3 (OPMYBaHHSM JIpiOHOJMCIIEPCHOI criHeHOo1 (a3u 3 BucoToro Ha 40-50 %
BUILIE, HIXK Y TMOPIBHSJIBHOMY BapiaHTi, 110 MYCHUTh HiABUIIUTH (iNbTPYyBaJIbHI MOKIHMBOCTI LUIAKY
mozo nry (puc. 1 A’, B’).

Puc. 1 ®oto cTpyMeHiB, 10 BUTIKAIOTh 3 KOTEPEHTHOTO TUITY corua (A) Ta nopiBHsuIbHOTO muiHgpuyaHoro (b), Ta poto
IBOo(a3HOI MOJIeNi MPOLYBKH Yepe3 KOrepeHTHHH THI cornia (A’) Ta mopiBHsUIbHUHA tuninapnanui (b%)
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KOCEHKO JI.B., FOPYEHKO €.J1., KOBAJIb O.0. (YKPAIHA, JTHITTPO)

EHEPTOE®EKTUBHICTHD CUCTEMMH OITAJIEHHSA
BUCOTHOI'O KOPIIYCY IIIABA

Ilpuoninposcvka oepowcasna akademisi OyOiBHUYMBA MA ApXimeKmypu,
49000, syn. Yepnuwescovkoeo, 24A, /[ninpo, Ykpaina,
16280.kosenko@365.pgasa.dp.ua; yel@pdaba.edu.ua; koval.olena@pdaba.edu.ua

Abstract. Research work is aimed at deepening the methodological and organizational and
practical principles of energy efficiency for further application in thermal modernization of buildings.

The urgency of the work is aimed at reducing the consumption of energy resources by increasing
the energy efficiency of buildings.

Based on the calculations and research, the following scientific and practical results were
obtained:

- The energy efficiency class of the building is determined;

- A thermal imaging study was conducted and infiltration thermal failures of the building's heating
system were identified,;

- The economic feasibility of thermal modernization of the heating system was calculated.

[TocTanoBka mpoOmemu. Enepro3depekeHHS Ta CHEproe@eKTUBHICT B OyMIBHHUIITBI Ha
CBOTOJIHINIHIN JIEHb MAIOTh BaXIIMBE 3HAYCHHS It YKpainu. EQekTrBHE BUKOPHUCTaHHS MPUPOTHHX
MAINBHO-CHEPTETUYHNAX PECYPCIB Ta MOTEHLIATy €HEproHe3aleKHOCTI Uil 3POCTaHHS €KOHOMIKH i
MiABUINEHHS SKOCTI JKUTTS HacelleHHS. 3MEHIICHHS CHATOBaHHS NMPUPOIHUX E€HEPTOHOCIIB (HadTH,
TIPUPOTHOTO Ta3y, BYTIUIA), @ TAKOXK 3aTyUCHHS allbTePHATUBHUX JHKEpET €Hepril (BiTPy, COHIIA, BOIHN)
NpUBE/IC 0 3HIKECHHS 3a0pyIHCHHS MOBITPS, BOJONM, a TAKOX JI0 3MEHIICHHS IKIITTMBUX BiAXO/IIB,
IO MPU3BEJE 10 SKOJOTIYHOTO IMOKPAIeHHs] HaBKOJHIITHHOTO MPUPOJHOTO cepenosuma. B ymoBax
CHOTOZICHHS TIiJ Yac BiiHM 3 Pocie€ro, Bce OibINie TOCTa€ MHUTAHHS 3MEHIICHHS 3aJIeXKHOCTI KpaiH
€Bponu B pociiicbkoro razy. OgHUM i3 WX 3aXO0JiB 3MEHIIICHHS CIIOKUBAHHS €HEPTOpecypciB 3a
PaxyHOK IiIBUILEHHS €HEProepeKTUBHOCTI Oy IiBeb.

3aBmaHHS JOCHIIKEHHS. 3TiHO 3 MOCTaBJICHOIO METOH Oylu cOpMOBaHI OCHOBHI 3aiadi
JIOCIIIJIDKEHHS, a caMe:

- BU3HAYUTHU KJ1ac eHeproe()eKTUBHOCTI Oy diBIi;

- TIPOBECTH Bi3yaJibHEe 00CTEKEHHS TEXHIYHOTO CTaHy CHCTEMH OTaJICHHS;

- IPOBENCHHA Ta CKJIAMAHHSA 3BITY 3 TEIUIOBI3iMHOI 3HOMKH, BUSBICHHS IH(IIBTpaIiiHux
TEIJIOBUX BiJIMOB;

- OTPUMaHHS JaHUX EKOHOMIYHOTO e(heKTy 3aXO0/IiB 3 MiABUIIEHHS eHeproeeKTUBHOCTI Oy IiBIIi.

BuchoBku. llpakTnune 3Ha4YeHHS OAEpKAHWX PE3YNbTATIiB TOJSATa€ B TOMY, IO OCHOBHI
pe3yIbTaTH HAyKOBOTO JIOCHIHPKEHHSI MOKHA BUKOPHCTOBYBATH B TIOAABIIOMY JUISl BIPOBAKEHHS Ha
CXOXMX 00’€KTax, K MPUKIal sl MiABUIIEHHS PiBHS €HeproeeKTUBHOCTI OyIiBeNlb HaBYAIbHUX
3aKJIaiB, a caMe:

- OTpuMaHHS pe3yJbTaTiB TEPMOTPaGiIHOTO Ta Bi3yaTbHOTO OOCTSKCHHS;

- Po3paxyHok eHepreTuuHoro ceptudikary OyaiBii;

- BusiBnensst iHQUIBTpalifHUX TEIUIOBHUX BiJMOB;

- OTpuMaHHS TaHUX EKOHOMIYHOTO e(eKTy BIIPOBAPKEHHS 3aXO0J[iB CHCTEMH OTAJICHHSI.

Pesynbratn HayKOBUX Ta MPAaKTUYHUX JOCHTIPKEHb CIIPSMOBAaHIX HA BU3HAUCHHS Ta ITiABHICHHS
piBHS  eHeproeeKTHBHOCTI  OyJiBenb MOXYTb OyTH  BHKOPHCTaHI  MPOEKTYBaJlbHUKAMH,
€HeproayIuTopaMH B IOJAJIBIIOMY, SIK IPUKIIAI JIs BIPOBAPKEHHS Ha CXOXKHUX 00’ €KTaX.
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JAKMJA T1.1., BACWJINUIIWH P.JI., MEJIbHUK O.M. (YKPAIHA, KUIB)

BYIVIEHEJAEIIOHYBAJIbBHA ®YHKIIA JIICIB Y MEKAX HAINIOHAJIBHUX
IPUPOJIHUX IMMAPKIB YKPATHCHKOI'O ITOJIICCS

Hayionanvnuii ynieepcumem 6iopecypcie i npupoookopucmysanmsa Yxkpainu
03041, eyn. I'epois oboponu, 15, Kuis, Ykpaina,; rectorat@nubip.edu.ua

Abstract. The forest ecosystems nowadays are a basic factor of ecological and economic security,
as they have a powerful mechanism of self-regulation of the biosphere. The introduction of a system of
measures to strengthen the carbon storage function of forests is an ecologically safe and economically
justified way of reducing the risks associated with climate change. It is implemented by expanding
reproduction and increasing productivity of stands, in particular within the boundaries of the objects of
nature reserve fund.

CydacHa MapajurmMa CTajoro PO3BUTKY PO3IIISJAE JICH SK OJMH 13 HaphKHUX KaMEHIB
30epeKeHHs KUTTS Ha TUIaHeTi. Y IbOMY KOHTEKCTi, 31aTHICTh JIICOBUX (ITOLCHO3IB IENOHYBaTH Ta
TPUBAIMH Yac yTPUMYBaTH BYTJICIb CIYT'ye 0a30BUM IHCTPYMEHTApieEM y CUCTEMI 3aX0/1iB HAIPABICHUX
Ha TIOMSIKIIICHHSI TII00ATBHIX KIIMAaTHIHUX 3MiH. BakiBa poiib y IbOMY MPOIIECi BiIBEICHA JTICOBUM
¢iTonieHo3aM y Mexkax 00’€KTiB IPUPOTHO-3AMOBIIHOTO (HOHIY, 30KpeMa HaI[lOHATLHIUM TPUPOJIHUM
napkam (HIIIT). ¥V mexax mocmijkeHHS BCTAaHOBJICHO 3HAYCHHS IMOKAa3HUKIB BYTJENEEIOHYBATLHOL
dyukmii micie msa 8 HIIIT [Momices Ykpainu (ta6m.1).

Tabauys 1
JenonoBanmii ByrJens y gicax HIIII Ykpaincekoro Iogicest
JlenoHoBaHui inpHiCTH opiuna
Ha3zsa HIIIT BYIJIELb, JIETIOHOBAHOT'O BYIUICLEAETIOHYBaJIbHA
THC. T Byrmemio, kr-(m?)* 3/1aTHICTh, THC. T
HaI_IIOH’aJIBHI/II/I TPUPOIHHI TTApK 7283 55 472
«[Tpur’ sTe-CToX11»
[arpkuit HalliOHATBHAN TPUPOITHUI 945,0 73 524
mapK
KlBemeCIiKm/I HaIlOHAJIbHUH 20462 7.4 1195
npupoanuii napk «llymanceka [lymiay
HaHIOH?fIBHI/II/IVHpI/IpOIIHI/II/I apK 2508 6.2 159
«"0J10C1IBCEKMI»
HaI_II.OHaJILHI/II/I MIPUPOTHUNA TApK 1503,2 121 60.1
«Bamiccs»
Ha]_IIOHaJH)HI/ll:I MPUPOJHUN ITApK 728,0 6.2 49.6
«HoOenbchkuiiy
HamionansHuuii npupoaHuii n?pK 7482 8.4 38,6
«JlecHsiHCBKO-CTaporyTChKHii»
HaHlOHaJ'ILHI/IVI/I MIPUPOTHHIA TTAPK 4915 6.0 36,6
«Me3HHCBKUIT

3aranpHUN OOCSAT NIEMOHOBAaHOTO y (iTOMAci JICiB BYTIEII0 y MeXaX HOCHIIHUX 00’ €KTiB
cTaHOBHUTH MoHax 7400 tHc. T, a6o y cepennpomy 7,4 kr-(m2)™. Boxnouac micosi ditonenozn HIIIT
Ykpaincekoro [lomices mopoky AenoHyTh Maibke 420 TC. T BymJienio. Y perioHAIEHOMY aCHeKTi
BUILI TOKa3HUKU BYTJICIEJETIOHYBAILHOI €MHOCTI JIICIB XapaKTepHi Al HAllOHATBHUX MPHPOJHHX
napkiB KuiBcrkoi 00nacTi, Jie cepenHiil MOKa3HHUK MIUTBHOCTI JETIOHOBAHOTO BYTJICIIO JOCSTAE PiBHS
9,2 kr-(M?)?, Tomi sx mms HINI Bomuui mneii mnokasHuk cranoButh 6,7 kr-(M2)™. Cepemns
ByTIleleIeIONyBaTbHA 3ATHICTh JOCTIIKYBAHUX 06 €KTiB cTaHOBMTH Omm3bko 420 r C-(M)? Tta
3MiHIOETBCS Y Aiamasoni Bix 360 r C-(mM%)?, y micax HamioHanmsHOTO MPUPORHOTO MapKy «IIpum’sTh-
Croxin» (BonuHcbka 06macTs), 10 485 r C-(m?)™ y nicax HaiioHaIbHOTO IPHPOIHOTO MAPKy «3amiccs»
(KuiBceka 00macTs).

VY cyyacHMX yMOBax HaI3BHYAilHO BaXKJIMBHM € 3AIHCHEHHS MOHITOPHHIY CTaHy JiCOBHX
€KOCUCTEM JUIsI HOIEPeIKCHHS BUHUKHEHHS B HHX JECTPYKTHBHUX IIPOLECIB, fKi HETaTHBHO
BIUIMBAIOTh HA IHTCHCUBHICTh BUKOHAHHS HUMHU €KOCHUCTEMHHX (QYHKLiH. OO0’ €KTHBHA OIIHKA CTaHy
JICOBUX EKOCHCTEM 3 YpaxyBaHHSIM YMOB 3pOCTaHHS AHTPOINOI'CHHOTO BIUIUBY Ha HABKOJIUIIHE
CEPEIOBHIIE € TIEPEyMOBOIO MPUIHSTTS BUBAXCHHUX PIillIeHb MPH yHpaBiiHHi 00’ ektamu [13D.
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SHELINHOVSKYI D.V., SOBOROVA O.M., KUDELINA O.Y. (UKRAINE, ODESSA)

ASSESSMENT OF THE ENVIRONMENTAL STATE
OF THE RIVER BASINS IN UKRAINE

Odessa state environment university,
65016, 15 Lvivska street, Odessa, Ukraine; info@odeku.edu.ua

Abstract. The paper analyzes the ecological state of the water resources and assesses the
ecological problem of the surface waters in Ukraine on the basis of the scientific and literary research.
When assessing the ecological state, the following rivers were emphasized: the Dniester, the Danube,
the Dnipro, the Southern Bug, the Siverskyi Dinets. The water resources that have been allocated are
ones of the most important rivers of Ukraine, that is, analyzing their ecological state, an approximate
assessment of the state of their tributaries can be made.

Rational using and preserving the water reserves, which are one of the most important natural
resources, are one of the main problems of the 21st century. Water resources are used in various
industries, agriculture, energy, shipping, household, during processing and enriching the minerals, etc.
Therefore, the availability and the appropriate ecological state of the water resources is one of the most
important prerequisites for the human race existence.

The current stage of human development is accompanied by increasing the anthropogenic
influence on the hydrosphere, which significantly affects the health of the population of our planet.

The problem of the ecological state of the water bodies is relevant for all water basins of Ukraine.
Despite the fact that more than 63,000 rivers and streams with a total length of more than 206,000 km
flow through the territory of Ukraine, providing the state with water resources is insufficient. It is
important to note that high concentrations of nitrites, ammonium nitrogen, pesticides, heavy metals,
petroleum products, phenols are still found in the waters of the Dnipro and its tributaries (the Prypyat,
the Desna, the Ingulets, etc.) in the researches conducted by the scientists recently, and in some cases
there were radionuclides. This indicates violating the water quality standards, which were adopted for
the water bodies for fisheries and cultural-domestic purposes.

The main polluters of the Dniester Basin are utilities and enterprises, and discharging the
untreated sewage, soil erosion and incoming surface runoff pollutants are the main water pollutants. The
analysis of the scientific materials has given the following results: the waters of the Dniester River basin
are moderately polluted, but they are also under the anthropogenic influence bordering on the limit of
the ecosystems sustainability. It can be concluded that the Dniester water has not yet reached the critical
limit of pollution and has the ability to self-cleaning. The water quality in the basin of the Southern Bug
River is directly proportional to the impact of the economic activity on the catchment. The main factors
affecting the quantitative and qualitative indicators of the state of the Southern Bug basin surface waters
are water withdrawals, discharges of wastewater with various quality categories, and irreversible water
losses.

Ecological sanifying the Dnipro basin is one of the most important state policy priorities in the
field of protecting and reproducing the water resources.

A systematic analysis of the modern ecological state of the river basins of Ukraine and organizing
the management of protecting and using the water resources made it possible to outline the circle of the
most urgent problems that need to be solved, namely: excessive anthropogenic loading the water bodies
due to the extensive way of water management has led to a crisis reduction of the self-reproducing
capabilities of the rivers and a depletion of the water resource potential; there has been a trend towards
significant polluting the water bodies as a result of unregulated sewage drainage from the settlements,
economic facilities and agricultural lands; deteriorating the drinking water quality due to the
unsatisfactory ecological condition of the drinking water sources; the imperfection of the economic
mechanism of water using and implementing the water protection measures; the insufficient
effectiveness of the existing management system for protecting and using the water resources due to the
imperfection of the legal framework and the management organizational structure; the absence of an
automated, constantly operating system for monitoring the ecological state of the water basins of the
Black and Azov seas, the quality of drinking water and wastewater in the water supply and drainage
systems in the settlements and economic facilities.
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COLIEHCBKUI O.M. (YKPATHA, KUIB)

OLIIHKA BILIMBY BICHKOBHX /Il HA IUHAMIKY IOKEX B
MPUPOTHUX JIAHIIIAGTAX YKPATHA

Hayionanvnuii ynigepcumem 6iopecypci i npupoookopucmysannsa Yxkpainu
03041, eyn. I'epoie Oboponu, 15, Kuis, Yxpaina; forest nni_director@nubip.edu.ua

Abstract. Active warfare on the territory of Ukraine has sharply increased the problem of fires in
natural landscapes. It is clearly visible the impact of the war on the fire situation in the country, compared
to average fire data of previous years. The data shows not only an increase total area and numerous fires,
but also indicate catastrophic consequences for the forests of low forest cover regions of Steppe zone of
Ukraine. The research is part of work to develop post-war Forest Management with a focus on terrains
contaminated by unexploded ordnance.

3 mouyaTKy moBHOMacIITaOHOT BificbkkoBoi arpecii Pocii mpotu Ykpainu 3 24 motoro 2022 poky
B NPUPOTHUX JaHJAaPTax CHOCTEPIracThcsl 30UIBIICHHS KiNBKOCTI Ta IUIOLI MOKEXK, MOPIBHIHO 3
roriepeIHiMU  pokamMH. Taka cHTyamiss COpUYMHEHAa TepeAyCiM BIHCHKOBUMH MisIMH. 3 METOIO
MOHITOPUHTY Ta OIIiIHKH BIUITUBY BiHHHM Ha TOXKEXHY CHUTYaIlil0 B MPUPOTHUX JIaHTMapTax YKpaiHu
BUKOHAHO IPOCTOPOBO-YACOBHI aHai3 MOXKEXK Ha Teputopii Ykpainu. OIHKY BHKOHAHO
BUKOpPHUCTOBYIOUM iH(popmauiiinuii cepsic OroraTech, sxuii Ha ocHOBI JgaHuxX arperoBaHux i3 20
CYNYTHHKIB T03BOJISIE OTPUMATH iHGOPMAIIIFO PO TIOKEXKi Ha TIEBHIH TepuTopii. s anamizy Tepuropii
NPOMJICHOT MoXKEe)KaMH 3a THIaMU JIaHIAPTIB BUKOPUCTAHO iH(POPMAILIIO TPO 3eMENbHUI TOKPHB
Copernicus Global Land Operations «Vegetation and Energy», y sikomy 3 po3aiibHot0 3aatHicTiO 100
M HaBOJAWTHCS JIE€TajbHA XapaKTEPHCTHKA 3€MEJbHOTO MOKpHUBY craHoM Ha 2019 pik. s ouiHku
nopyureHs teputopii [13®0 BukopucroByBanu inopmariiro Emerald Network in Ukraine (CmaparmoBa
Mepeka) — Mepeka NPUPOJOOXOPOHHUX TEPHUTOPil €BpONMEHCHKOrO 3HAYEHHS, sIKa CTBOpPEHA Ha
BUKOHaHHs MOJIOXEHb BEepHCHKOI KOHBEHILII MPO OXOpOHY IUKOi (uiopu Ta (GayHH i NPUPOTHHX
cepenoBUII iICHYBaHHS B €BpoTIi.

3a pe3yrbTaTaMu MPOBEACHOTO aHaJi3y BCTAHOBIIEHO, IO 32 mepiof 3 24 motoro 2022 poky mo
31 cepmus 2022 poky B npUpoAHMX JaHAmAadTax YKpaiHu Tpanuiocst OJU3bKO 4 THC. TOXKEXK SKUMHU
MIPOWJIEHO 3araJibHy IUionry 2,4 MIIH ra. 3a pO3IMOAUIOM IUTONI MPOHIEHOI MOoXKekaMHu HaHOiIbITy
YacTKy CTaHOBIATh MOXEXI Ha CLIBCHKOTOCMONapchkux Tepuropiax (55,1 %), micoBi moxexi
cranoBiATh 13,1 %, mokexxi Ha 3a0ynoBaHiil Teputopii — 5,3 %, pemra — B IHIIMX NPUPOTHHX
nanamadrax. Haiibineime moxkex Oyino 3adikcoBaHo B mepion 3 24 mortoro mo 31 6epesHs (01M3bKO
2 THC. TIOKEXK 3araJIbHOIO TUTONIeI0 984,7 THC. Ta), 3 AKUX HAWOUIBIIE TOXKeK Tpammiocs B KHiBChKii,
Joneupkiii Ta JIbBIBCBKiH 00nacTsax. B kBiTHI Haii0inblIe moxex Tpamuiocs Ha Tepuropii Jlyrancekoi
(23, 9 Tuc. ra), lonennkoi (14,9 tuc. ra) Ta XapkiBcbkoi obnacteii (12,8 Tuc. ra), B AKHUX BigOyBaIUCs
0oiioBi mii. B TpaBHI HaWOIIBIIE MOXKEXK TPAITHIOCS TAKOXK B 00JIACTSAX JI€ BENIMCS aKTHUBHI OOMOBI i —
XapkiBcpka (47,3 Tuc. ra), Joneupka (39,1 tuc. ra) ta Jlyranceka obmnacti (42,4 Tuc. ra). B depBHIi
77,1 % momi Beix mokex BinOysocs Ha Tepuropii Jlyrancekoi, Jlonenskoi Ta XapKiBchKkoi obiacTeit
(111,2 tuc. ra). B numnni Ha TepuTopii JoHenbKoi, 3amopisekoi, JIyrancekoi, Mukonaiscskoi, OnechKoi,
XapkiBChKOI Ta XepCOHCHKO1 00IacTel moskeskaMu mporiaeHo 559,6 tuc. ra (94,0 %). B cepmni 84,5 %
TUTOIIII BCIX TOXEK TPAIMIUCSI Ha TEPUTOPIi Jie BeAyThCsA BichkoBi aii. Bcranosneno, mo 17,4 %
wiomi noxex (424,5 Tuc. ra), AKi TpamwiIuCs 3 MOYaTKy NMOBHOMaciuTaOHOI BiliHM 10 31 cepmHs,
CTaHOBJIATH MOKEXKI Ha TEPUTOPIAX IIPUPOAOOXOPOHHOTO 3HaUeHHS (CMaparioBa Mepexa).

PesynpraTi qociiKeHHS CBiAYaTh PO BIUIMB BICHKOBUX /il Ha JUHAMIKY ITOXKEX B TPUPOTHUX
JaHgmadTax Ta MaclTaOHI 30MTKM 3aBIaHi NPUPOJHUM EKOCHMCTEMaM BHACTINOK BidHH. B
MOJAJIBIIOMY IUIAaHY€ThCA JI€TaIbHA OLIIHKA ITOIIKOIKECHb PI3HUX TUIIB JIAHAA(TIB U1 BCTAHOBJIEHHS
HACJIAKIB TIOKEX Ta IJIaHyBaHHS poOiT 3 ix BimHOBICHHS. [10Keki Ha TEPUTOPISX TPUPOTOOXOPOHHOTO
3HA4YEHHS MalOTh OCOOJIMBUI BIUIMB OCKUIBKHM MOPYLIYIOTH MIPUPOAOOXOPOHHY MEPEKY Ha TepHUTOopil
Vkpainu. OxkpiMm moxex 2022 poky CIpPOBOKOBAaHMX OOHOBUMH [IisIMM, Barome 3HA4YCHHS IS
MaiOyTHBOTO YIPABIIiHHS JTicaMU Ta yIPABIIHHS MOXeKaMH MalOTh HEPO3ipBaHi OOENMpUTIacH, SKIMH
3a0pyIHEeHI BEJIMKI TEPUTOPIi Ta K1 OyAyTh MaTH BILIUB Ha OE3MEKy JIF0/ICH 1 TBAPHH, MTOXKEKHI PUBUKU
Ta JIICOroCIoAapChKi 3aX0H.
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DZHYGYREY I., GAPON S., PYSHNOGRAIEV I., YEFREMOV K. (UKRAINE, KYIV)

A TERRITORIAL ENVIRONMENTAL STABILITY INDEX FOR SUSTAINABILITY
ASSESSMENT OF HROMADAS OF UKRAINE

Educational and research center “World Data Center for Geoinformatics and Sustainable
Development™ of Igor Sikorsky KPI
03056, Peremohy ave., 37, Kyiv, Ukraine; dzhygyrey@wdc.org.ua

Abstract. The territorial environmental stability index values are evaluated for Berezanska,
Lubeshivska, Novoushytska, Sofiivska, and Slavska hromadas based on remote sensing data and open
geodata from national and regional geoportals. The research is part of wider integrated sustainability
assessment of hromadas of Ukraine in context of quality and security of people's life oriented to
sustainable development goals. The proposed index is an element of the index of environmental
dimension of the component of quality of people's life.

The model for evaluating the development of hromadas (territorial communities) includes two
main components: the component of the quality of people's life that takes into account all three
dimensions of sustainable development and thus reflects the relationship between three inseparable
spheres of society's development: economic, ecological and social, and the component of the security
of people's lives, which is an assessment that takes into account the cumulative impact of a set of threats
on hromadas' development. The feature of the model of hromadas' development at the data sets and
indicators level is the formation of specific indicators for measuring the quality and security of life
components, taking into account the UN 2030 Agenda for Sustainable Development and 17 sustainable
development goals.

The peculiarity of the assessment technique at the level of forming data sets for calculating the
values of indicators is the most widespread use of remote sensing data and open geodata from different
geoportals. Thus the territorial environmental stability index, which is an element of the dimension index
of the component of quality of people's lives, is based on data sets obtained with the use of remote
sensing data. The territorial environmental stability index Igs is an integrated assessment of the state of
the hromada's land resources. To evaluate the characteristics of the hromada's lands, following types of
lands are taken into account with environmental stability coefficients Fi:

les=2FiXi/ZXi,
where i=1 for land under water (water), i=2 for forest and other wooded lands (trees), i=3 for fallows,
hayfields and pastures (grass), i=4 for open wetlands (flooded vegetation), i=5 for arable lands (crops),
i=6 for open vegetation cover (shrub, perennial plantations and other lands), i=7 for built-up lands, i=8
for open lands without vegetation or with insignificant vegetation (bare ground: sands, ravines, lands
occupied by landslides, rubble, pebbles, bare rocks); F1=0.79, F,=1, F3=0.67, F4=0.79, Fs=0.14,
Fe=0.46, F7=0, Fs=0.05; X; is the area of this land type i, ha.

Remote sensing data based values of territorial environmental stability index lgs are assessed for
five hromadas, namely Berezanska hromada (Mykolaiv oblast), Lubeshivska hromada (Volyn oblast),
Novoushytska hromada (Khmelnytskyi oblast), Sofiivska hromada (Dnipropetrovsk oblast), and
Slavska hromada (Lviv oblast), and presented in Table 1 along with some components.

Table 1
Territorial environmental sustainability index
Hromada les X, ha Xs, ha X7, ha Total area, sq. km
Berezanska 0,204 532,9 76287,2 1953,1 909,6
Lubeshivska 0,743 70613,4 15664,9 5450,1 1239,5
Novoushytska 0,365 19758,8 52373,0 71921 850,9
Sofiivska 0,161 881,4 61818,3 2074,0 668,7
Slavska 0,846 30449,0 869,9 1481,8 429,9

It should be noticed that presented evaluated values of hromadas’ territorial environmental
stability correspond to 2005-2019 averaged values of territorial environmental stability coefficient for
regions of Ukraine (Mykolaiv oblast — 0,248, Volyn oblast — 0.774, Khmelnytskyi oblast — 0.361,
Dnipropetrovsk oblast — 0.248, and Lviv oblast — 0.712) obtained by the research group previously
(WDC-Ukraine, http://wdc.org.ua/en/sustainable-development).
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RADOMSKA M.M., HUZ V.V., YAROKHMEDOVA I.V.,
KONDRATIUK V.Y. (UKRAINE, KY1V)

THE ASSESSMENT OF THE UKRAINIAN NATIONAL NATURAL PARKS
VULNERABILITY TO CLIMATE CHANGES

National Aviation University, Ukraine
03058, L. Huzara Ave., 1, Kyiv, Ukraine; m.m.radomskaya@gmail.com

Abstract. The vulnerability of national natural parks associations to the effects of climate changes
was evaluated using score assessment method, based on the data from open sources. The results of
assessments demonstrate varied level of risks for plant communities ranging from increased to low. The
natural zones are characterized by different extent and form of climate changes display and as a result
the trends observed in parks from different climate condition vary considerably.

The observation data prove that the climate is changing on the Earth. Researchers invest their
efforts in making prognosis on what kind of climate picture we will see in future generations. The
analysis of past climatic trends and studying regularities of natural communities, biomass and
biodiversity distribution are crucial for the correct assessment of potential threats and losses.

All the effects of global warming can be seen on plant communities, since they are the most tuned
to climate conditions and their changes. The signs of climate change are seen in the shift of plants
habitats, changing composition and population density of plants, changes of their phenophases and other
physiological processes like photosynthesis. The final outcome of climate changes is extinction of some
species.

The gradual character of changes prevents efficient control of changes in such dynamic
environments as urban ecosystems. On the contrast, national natural parks have extensive information
on the character of their plant communities and are able to trace corresponding changes.

The analysis of national natural parks of Ukraine was conducted to assess their vulnerability to
climate changes and define the trends in display of climate changes. The assessment of vulnerability
was based on the data from open sources, including research notes from the park staff and academic
fellows. The parks were considered in terms of natural zones attribution, since the set of climate change
impacts has zonal differences.

The major threats from climate change for the mixed forest zone parks are soil and atmospheric
droughts in summer, increased precipitations in winter, increased average temperature, and more
dramatic fluctuations of water tables in local water systems. The area includes 10 sites with the level of
vulnerability ranging from increased to moderate, with wetlands being most threatened.

The Forest steppe region is subjected to growing continental character of climate, increasing
average temperature, change of air circulation, change of correlation between types of precipitations in
favor of rains. The 18 natural parks of this zone were evaluated in terms of vulnerability from increased
to low. Typically, objects, which include wooded areas, are more affected, while those with typical
grassy communities are less threatened.

Irregularity of precipitation patterns and increased rainfall, growing temperatures and intensified
evaporation, causing droughts are the most concerning issues for steppe protected areas. Still, there are
national natural parks with variable levels of risks from increased to low. The region and its natural
parks are potentially the most affected by climate changes and the signs of desertification are the
characteristic attribute of the region.

The Carpathian region and its natural parks are characterized by untypical climate conditions on
a limited area of mountain region. Therefore, it is rich in endemic species and species with narrow
tolerance range to the environment condition. As a result are increased temperature, reduction of
precipitations, reduction of snow cover duration and capacity, changes in circulation patterns are
pushing natural communities of the Carpathian Mountains into active succession processes and may
lead to complete transformation of local plant associations.

In order to increase the resilience of NPP in the face of climate change it is necessary to establish
long-term survey programs at NPP to trace any effects caused by these phenomena in order to develop
efficient plans for the protection of biodiversity in Ukraine.
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TUMYEHKO 1.B.! (VKPATHA, MUKOJIATB ), TABPMJIIOK P.B.2 (YKPATHA, KUIB)

BIIPOBA/IKEHHSI TIPMHLIUIIIB EKOCUCTEMHOI'O BOJOKOPUCTYBAHHS
HA IPUKJIAJII BACEMHY PIYKHW MIBAEHHUM BYT B MEKAX
MUKOJAIBCBKOI OBJIACTI

Hayionanvnuii ynieepcumem xopabnebyoyeanus imeni aomipana Maxaposa
54007, np..I'epois Vkpainu, 9, Mukonais, Yxpaina, university@nuos.edu.ua
2[ncmumym 2eonoziunux nayk HAH Yxpainu
01054, syn. O. I'onuapa 55-6, m. Kuis, Yrpaina; gavrilyuk.ruslan@gmail.com

Abstract. The issue of implementing an ecosystem approach in carrying out activities related to
water use is considered. Features of water use by water resources of the Southern Bug River within
Mykolaiv region, problems and possible ways to solve them are given.

B ymoBax 3miHEM KIliMaTy BOJHI pecypcd HaOyBarOTh KIIFOUOBOTO 3HAYEHHS JJIS JIFOJICTBA Ta
30epexeHHsT eKocHcTeM TutaHeTd. [IpobiemMa 30epekeHHs MPICHUX BOJ| 3aiiMae KITFOUOBE MiCIIE Cepell
€KOJIOT1YHHX MPoOJIeM B YChOMY CBIiTi. Piukw, siki HajatoTh HaBaXKJIMBIIL €KOCHCTEMHI OCITYTH, Yepe3
3HAaYHE aHTPOTIOTEHHE HAaBaHTAXKEHHsI BTPAaYarOTh 3[aTHICTh 3a0€31eTyBaTH HACEIICHHS ITUTHOO BOJIOTO,
0i0- Ta peKpeamiitHIMH pecypcaMH, MiITPUMYBATH KPyTrooOir PEYOBHH y TMPHUPOJi, CAMOOYHUIIIATHCS
TOIIIO.

MukonaiBcbka ~ 00JIaCTh 32 TiJPOTCOJIOTIYHUM  PaliOHYBaHHSAM  HAJICKUTh  JO
IIpr4opHOMOPCHKOTO apTe3iaHChKOTO OaceiHy i YaCTKOBO, B ii MIBHIYHIA YacTHHI, 10 YKpPaiHCHKOTO
muTa. IlpicHl mig3eMHi BOAW MaroTh OOMEXEHE IMOIIMPEHHS B 00yacTi, 0coOIMBO B 1i MiBACHHIM
yactuHi. [lig3eMHe BOJONOCTAYaHHS TEPEBAXKHO 3JIMCHIOETHCS 32 PAaXYHOK BOJ| 3 MiJBHUINEHOO
MiHepai3ali€ro 3 IX MoAaIbIIuM OTPiCHEHHIM. Taki pillieHHs 31aTHi 3a0€31IeYNTH ITOPiBHIHO HEBEIIHKI
MoTpeOH y BOJI B TUX paiOHAaX, JI¢ BIICYTHI TOBEPXHEBI BOAM JOMyCTHMOI skocTi. [ToBepxHEBi BOAHI
pecypcu 001aCcTi TAKOK € 0OMEKCHUMH Ta YPa3TUBUMU J0 3MiHH KIIIMAaTy Ta aHTPOIOTEHHOTO BIUIHBY.

IToBHOMaciTabHE BTOpPrHeHHS pocii B YkpaiHy mie Oijible 3arocTpuio MpodieMy SKiCHHX
MMATHUX BOJ, 30KpeMa, MicTO MWKONIaiB ONMUHWIOCH (aKTHYHO B YMOBaxX BiJICYTHOCTI MHUTHOTO
BojorocTadanns. 3 TpaBHs 2022 poKy BoAomocTadanas MUKoIaeBa 30iHCHIOETECS 3 piuky [liBaeHHMI
Byr (i rupna), ne sKicTh BOJM HE BiANOBiZae HOpMaM, 30KpeMa BOJa € MiHEpai30BaHO0, ITOKA3HUK
XJIOpUI-10HIB HiepeBHILye Oible HiX B 12 pa3iB rpaHUYHO 10mycTUMI HOpMHU. OCHOBHOIO IPHYUHOIO
i ABUIEHOT MiHEepai3alii MOBEpXHEBUX BOJI € MIATATYBaHHS COJIOHUX MOPCHKUX BoA 3 HopHOTO MOpH,
BHACITIIOK 3MEHIICHHSI IPUPOJTHOTO CTOKY piuku. Bognouac Gacelin IliBnennoro byry 3amumaerscs
HaJ3BUYAIHO 3aperyIbOBaHUM. 3arajibHHii 00’ €M CTaBKiB Ta BOJJOCXOBHII CTAHOBUTH 1,527 Ky0.KkM, 1110
TIePEBUIITY€ IPUPOIHIH CTIK PiUKH B MAJIIOBOJTHHM ik, sskuit B 2015 p. ckiaB 1,3 ky0.KkM.

Ha ¢oni 3a3Hauennx mnpoOiieM, Ha MUKONA{BIIMHI MPOJIOBKYEThCS peaii3alis IPOEKTIB, SKi
HanpapJieHHI Ha BHUpILICHHS €HepreTHYHuX notped Ykpainu. [IpoTe Taki MpoekTH MOB’sA3aHi 3i
301TBIIEHHSM 00CATIB BUKOPUCTAHHS TPICHUX BOMHUX pecypciB p. IliBmeHHmii Byr Ta 37iiiCHIOIOTH
3HAYHHAU BIUTMB HA €KOJIOT1YHUN CTaH piuky 3aranoM. Cepen HUX mpoekT no0ynou Tanumibkoi TAEC
Ta MiIBUIIEHHS piBHS pycioBoro OJIeKcaHAPIiBCHKOTO BOJOCXOBHUIA B ckiali [TiBgeHHOYyKpaiHCHKOTO
€HEPrOKOMILIEKCY.

JocBin 3acBiguye, BOPOBa/DKEHHS TaKUX IMPOEKTIB 0e3 BpaxyBaHHS €KOJOTIYHHX BHMOT Ta
00MEXEHb, a TAKOXK KOMILUICKCHOI OIIHKA €KOCUCTEMHUX MOCIYT PIiYKM MaTUME HETaTUBHI HACIIJIKH 1
MOXK€ TPHU3BECTH JIO HEMOXIJIMBOCTI MOKPUTTS OCHOBHHUX IMOTpeO B TPICHIN BOJI, a TaKOX 3HAYHO
BIUTMHYTH Ha O10pPI3HOMAHITTS, MPU3BECTH 10 PYWHYBaHHS PIYKOBHX €KOCHCTEM.

3acTocyBaHHS E€KOCHCTEMHOTO TIiIXOAY JO BOJOKOPHUCTYBAHHS MOXE MaTH BHpIIIANIbHE
3HAUYEHHS JAJIsl JTOCATHEHHS IIJICH CTaloro pO3BHTKY Ta IMOIIYKY CIPaBEJIMBOTO KOMIPOMICY MiX
rary3eBOI0 JiSUTBHICTIO Ta 30epeXeHHsSIM Oi0pi3sHOMAHITTA. BrpoBajkeHHS €KOCHUCTEMHOTO MiIXOmy
Mae BigOyBatucs gepes nporeaypu CEO ta OB/I. B ix pamkax HeoOXiIHO MPOBECTH BCTAHOBJICHHA Ta
KapTyBaHHSI €KOCHCTEM, 110 3HAXOAATHCS B 30HI BIUTUBY TIAHOBAHOT MisSUTLHOCTI, BU3HAUEHHS 1X CTaHY,
inmeHTH(iKamii Ta OIIHKY (B TOMY YHUCIIi MOHETU30BaHO1) EKOCHCTEMHUX ITOCIYT, 110 BOHU HAJAl0Th Ta
X 3MiH Ti/1 BIUTMBOM aJIbTEPHATUBHUX CIIEHAPIiB MisSUTBHOCTI, B TOMY YHCIi «HYJIHOBOTOY.
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JOKYMEJIS E.A L JISIKIB B.O.2, JUKYMEJIS B.A.L, KOUAH O.B.} (VKPATHA, JIbBIB)

3MIHA MIHEPAJII3AIIIT BOJHOI'O CEPEJIOBUIIIA TEPUTOPII BILVIUBY
A «PO3AIJIBCBKE I'XII «CIPKA»»

Hayionanvnuii ynieepcumem «JIvgiécoka nonimexmuikay
79013, eyn. Cm. banoepu, 12, Jlveis, Yrpaina, elviradzhumelia@gmail.com
2JlveiecoKutl Hayionanohutl ynieepcumem im. leana @panka, Jlveie, Yrpaina
79007, Vuieepcumemcwka, 1, Jlvsis, Ykpaina; dyakivi@yahoo.com

Abstract. The work is devoted to the issue of changes in the level of mineralization in the waters
of the territories affected by mining and chemical enterprises. The purpose of the work is to evaluate the
change in mineralization of the SE “Rozdil MCE “Sirka””. A significant excess of the mineralization
content in the analysed water samples from the territory of the enterprise is observed. Above and below
discharges for 2021-2022, the level of mineralization remains within the norm.

Macoge, yacTo HeoO{yMaHe 3aKPHUTTS TIPHAYO-XIMIYHUX MiAIPUEMCTB IPHU3BEIO A0 CYTTEBOTO
3arOCTPEHHS IIJIOTO CIEKTPY EKOJOTIuHKUX mpobieM. HeoOrpyHTOBaHa JTiKBiAaIis TipHHYO-T00yBHIX
MiANPUEMCTB 0€3 MPOBENEHHS CKJIAJHOTO0 KOMIUICKCY PEKYJIbTUBAI[IHHIX, METIOPATUBHUX Ta 1HIIUX
ONTHMI3aliHHUX POOIT, Ky pO3PaxOBaHO BHHATKOBO Ha CAMOBITHOBIICHHS ITOPYIIEHUX JIaHIIIA(TIB, €
HEOE3IMeTHO0, 1 BXKE B HEMAJICKOMY MaiOyTHHOMY MOXE MPHU3BECTH IO JecTabimizarlii eKoJoTigHOT
CHUTYyalii Y1 HaBiTh €KOJOT1YHOI KaTacTpO(H perioHaT-HOro MaciuTady.

Meta pobotu — ouiHtoBaHHsA 3MiHM MiHepamizamii [Il «Po3xginbchke TipHHYO-XiMivHE
mignpueMcTBO «Cipka»y.

I'panmuHoO MOMTycTHMa KOHIIEHTpALiA MiHepai3aii y Bojax puOorocnogapchkoro npu3HadeHHs
— 1000 wmr/mm®. YV mpoaHamizoBaHHMX HpoGaxX CHOCTEPIracThCs 3HAYHE TIEPEBUINEHHS BMICTY
MiHepaJi3alii y BOIHUX 00 €KTax Ha TePUTOPii miampueMcTBa. Bulle Ta HUXYe CKUIIB MiAIPUEMCTBA
3a 2021-2022 pp. piBeHb MiHEpai3allii 3aJIHIIAETHCS B MEXKaX HOPMH.

Minepainizanis

Kanaz Huicrep/lnicre
ITn IIn CKUIY . P p
Butik3  (c. (c. .
TpaHILIe TPAHILIE I'mubox 03. . JHicrep
03. 03. 03. PosBani bepesu
s s e- Cepenn ['mubox , HIK4Ue
Kucne . . UCTE I'mubox  B), Ha), .
CKJIamy CKJamy Huicte € e CKH[IIB
) ) . e BUIIIE BHILE
CIpKH = CIpKH Oinst . )
. CKH[IIB CKHUJIB
Juictpa

m 2021 3833,7 3833,7 2970,5 843,5 1609,4 2136,7 1926,2 20475 777,7 7455 8489
2022 16150,213550,4 2913,6 1004,4 1275,7 3054,3 2300,5 2144,7 7958 859,3 8314

Puc. 1. 3mina minepaiizawii BogHUX 00 €KTiB TEpUTOPIl BIUTHBY MiAIPHEMCTBA

OCHOBHOIO MTPUYHHOO 3a0pyAHEHHs BOJHUX 00’ €KTIB TEpHUTOpIi miaAnpuemMcTsa ta p. JAHicTep €
HEBUKOHAHHS POOIT MPOEKTY 3 MiATPHUMKH EKOJIOTIYHOi PiBHOBaru, MOHITOPHHTY, PEKYJIbTHUBALil
3eMeNb TEPUTOPil BHACTIIOK HEJOCTATHROTO (hiHAHCYBAHHS, MPU3HAYCHOTO JIJIT BUKOHAHHS ITPOCKTIB.
VY 3B’s3Ky 3 IIUM, JpKepena 3a0pynHenHs (docdorine, ryjpoHn, KoMoBa cipka, xBocTr ¢rorarii, [1B)
MOCTIMHO BIUTMBAIOTH TOBKULIS 1 3 POKaMH CUTYallis 3aIUIIA€THCS CTaJI0 HEOEe3MEYHOIO.

MOHITOPHUHT IMiI3EMHUX Ta TIOBEPXHEBUX BOJI TIPHUYO-XIMIYHOTO ITiJIPUEMCTBA, 2 TAKOK BYACHE
pearyBaHHS Ha HETaTHBHI €KOJIOTIYHI 3MiHHA BOJHOTO CEPEIOBHUIIA € BAXIIMBOIO CKIIQJOBOIO B CUCTEMI
€KOJIOT1YHOTO MOHITOPHHTY, IO, B CBOIO YEPry, € HaJ3BUYaiHO BAKJIMBHM JIJIS TIOKPAIIEHHS SIKOCTI
BOJIU. Y NpOaHaNi30BaHUX NpoOax CHOCTEPIra€ThCsl 3HAYHE MEPEBUILNECHHS BMICTY MiHepamizauii y
BOJHMX 00’€KTax Ha TEPUTOPIl MAprueEMCTBA. Buiie Ta HIKYe CKUAiB mianmpuemMcTsa 3a 2021-2022 pp.
piBeHB MiHepai3allii 3aJIMIIa€ThCS B MEKaX HOPMH.
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VJIUIBKUM O.A., CYXIHA O.M. (YKPAIHA, KUIB)

OO BUSHAYEHHSA PO3SMIPY IIVIATEKIB 3A BUKOPUCTAHHSA
EKOCUCTEMHMUX NOCJYT JICIB IJS CTAJIOTI'O PO3BUTKY
TEPUTOPIAJIBHUX 'POMA ]

Hasuanvno-naykosuii incmumym exonoeiunoi 6e3nexku ma ynpaeiiHus
Hepoicasnoi exonoziunoi akademii niciiOUnIOMHOL 0ceimu ma YnpaeninHsi
Minicmepcmea 3axucmy 008KiIA ma NpupooHux pecypcie Ykpainu,

03035, eyn. Mumponoauma Bacuns Jlunkiecvkoeo, 35, kopn. 2, Kuis, Yxpaina,
dei2005@ukr.net
eporcasna ycmarnosa «I[ncmumym eKoHOMIKU NPUPOOOKOPUCTNYBAHHS MA
cmanozo possumky Hayionanehoi axademii Hayk Yrpainuy
01032, 6ynweap Tapaca Illesuenxa, 60, Kuis, Yxpaina, reception.ecos@gmail.com

Abstract. Proposals are presented regarding the prospects of applying foreign experience in
legislative and institutional provision of the ecosystem approach and ecosystem payments for Ukraine.
An addition to the Forest Code of Ukraine regarding the introduction of payments for the use of
ecosystem services of forests for the sustainable development of territorial communities, determination
of the amount of ecosystem payments based on the value assessment of these services is proposed.

st ctanoro po3BUTKY TEPUTOPIAIbHUX TpoMall YKpaiHH IOCHUTh BaXKIMBHM € 3aKOPJOHHHI
JIOCBIJl BIPOBa/KeHHsA TIuaTexkiB 3a exocucteMHi mociayru (IIEIT) B cdepi micokopuctyBaHHS:
MOTJIMHAHHS BYTJICII0, 30epekeHHS OI1OpI3HOMAHITTSA Ta iH. AHIITHYHA OINiHKA 3apyOi’KHOTO
NPakTUYHOT'O  JIOCBiYy, 3aKOHOJABYOTO W  IHCTUTYIIHHOrO 3a0e3NedeHHs  BIPOBAKCHHS
€KOCHCTEMHOI0 MiJXOLy Ta EKOCHCTEMHHX IUIaTeXiB y cdepi JiCOKOPUCTYBaHHA IMOKa3ana, MIo
MexaHi3mu [1EIT ehexTrBHO HYHKIIOHYIOTH K i B pO3BUHEHUX KpaiHax, Tak i B THX, SKi pO3BUBAIOTKCH,
1 B kpainax CHJZl. Tomy 1 B YkpaiHi JOUiIbHO pO3pOOSATH OUTBII JI€BI 3aXOAW AJS PEAbHOTO
30epeskeHHs JIETKOPaHUMEX eKocucTeM, 1 Mexani3M [TEIT Moske cipusITH MOoKpamieHHIo SKOCTI MpoLecy
MPUUHATTS PIllIeHb B cepi JTICOKOPUCTYBAHHS.

OckibkH B YKpaiHi e HeMa€e Hi 3aKOHOaBY01 0a3H i3 BIPOBAIKEHHS €KOCUCTEMHHUX TUIATEKIB
y ctepi JTICOKOpPHCTYBaHHS, Hi IHCTHTYIIHOI, TOMy B TPHHIUII MOXXHa 3aCTOCOBYBaTH BCi Ti
MPOTPECUBHI €KOHOMIYHI iIHCTPYMEHTH, IO € 3a KopaoHoM: 1 nmporpamu [1EIT 3i 30epexeHHs JTicOBUX
e€KOCHCTEM, TporpaMu 30epeKCHHS JICOBUX pe3epBiB, i iH. JIOIIBHO CTBOPHUTH BiAMIOBITHY
iHQPACTPYKTYpy Ul BU3HAUCHHS EKOCHCTEMHHUX IMOCIYT; BCTAaHOBJICHHS ONTHUMAIBHOI I[IHM Ha
BIIMOBIIHYy €KOCUCTEMHY MOCIyry. B yMoBax nmerpanaumii JIerkopaHUMHX €KOCUCTEM YKpaiHW HaIluM
3aBlaHHSAM TIOBHHHA cTaTh po3poOka mexaHismiB [IEIl Ta MeTomoNOTiYHMX MiAXOMIB O OI[IHKH
€KOCHCTEMHUX TOCITYT JICOBUX €KOCHUCTEM JUIS TOTO, 00 OTPUMYBATH peajbHy eKOHOMIYHY HIHHICTB
TaKUX AJIS CTAJIOTO PO3BUTKY TEPUTOPiH, CTSATHEHHS IJIATEXIB 32 EKOCUCTEMHI MOCIYTH Ta OpraHizaris
PHUHKIB TOPTiBIi HUMH.

Hamu 3mificHeHa BapTiCHa OINIHKA OKPEMHUX CKOCHCTEMHHUX ITOCIYT JICIB JJIs BHU3HAYCHHS
po3Mipy IUIaTEXIB 3a X BHUKOPUCTAHHS Ui CTAJIOTO PO3BUTKY TepuTopiasibHuUX rpomaa. CymapHa
BapTiCTh €KOCHCTEMHHX aKTHBIB (KalliTaly) TEPUTOPIABHUX TPOMaJl sIKi HAaJalOTh aCUMUISIIIHI Ta
KHCHETPOAYKYIOUi TMOCIyrH CcycmiibetBy, y c¢.CemeniBka (ta bymamemoe # OcramiBka)
bnaromarnencekoi OTIT MuxonaiBcekoi o0macti craHoButh 4,39 miupa. rpH., y bopucninbebkiii
MICBbKill TepuropianpHiii rpomani — 27,06 mapa. rpH., [IpucTonnuHili CiIBCBKIH TepUTOpianbHii
rpomani bopucminecekoro paitony — 1,79 mapa. rpH., 30709iBCBKiH CLIbCBKIH — 15,65 mMupa. rpH.,
I'ipcpkiit cinbehkili— 2,024 Mipa. TpH. Ta BOPOHBKIBCBKIH CITBCHKIN — 73,35 Mup. TpH.

TakuM 4rMHOM, HEOOXiAHO, MO0 (QYHKIIS €KOCUCTEMHHX IIaTeXiB Oylia camMe peryJIroBaHHSIM
exocucTeMHUX BimHomIeHb. [IpaBoBoro Gazoro IIEIl y miii cdepi moBuneHn cratu JlicoBuil Komekc
VYkpainu. B HbOMy JOLUIBHO IOJATH MOJIOKEHHS PO BU3HAYEHHS JTICOBUX €KOCHCTEMHUX IOCIYT Ta
Mepesik 3axofiB, AKi MiANanaloTh i OTPUMAHHS EKOCHCTEMHHX IuiaTexiB. llpu parioHamsHOMY
BrpoBakeHHi Mexani3miB [IEIT B cdepi micoxopucTyBaHHS B YKpaiHi, OCTaHHI CHPHUITUMYTh
MiATPUMIT, 30€peKEHHIO Ta BITHOBJICHHIO JTICOBHX €KOCHCTEM 1 CTAJIOMY PO3BHTKY TEPUTOPIAIEHUX
rpomaj, B TOMY YHCIi 00’ € THAHUX.
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BOCAK I1.B., TUH/IUK O.C.,TIOIIOBWY B.B. (YKPAIHA, JIbBIB)

BIIVIMB HIATEPUKOHOBUX CTITYHHUX BO/J I''PHUYOITPOMHUCJIOBUX
KOMIIJIEKCIB HA TOBKIJIJIA

Jlvsiscokutl OeparcasHutl ynisepcumem 6e3neKu HeUmmeoisibHOCmI
79007, eyn. Knenapiscoka, 35, Jlvsis, Yrpaina; ldubzh.lviv@dsns.gov.ua

Abstract. Considerable attention is paid to the ecological state of underground wastewater of
mining complexes, which includes the assessment of their physico-chemical, physico-mechanical,
water-physical properties, which can lead to: depletion and pollution of groundwater, rivers and flowing
reservoirs near dumps of coal mines; flooding and waterlogging of the soil near mining complexes;
significant soil salinization with gradual removal of land areas from agricultural cultivation.

HeraTtusHi Te0s0TiUHI TIpOIECH, OB’ A3aHi 3 TEPUKOHAMH BYTITLHUX IMAXT (Jai — TEPUKOHH),
BUSBIICHI B pI3HUX acmektax. Jlo mpukmagy BoaHA epo3is MPHU3BOIUTH OO PO3LIMPEHHS ILIONI
TepuKOHiB. [ MiATEpUKOHOBHX CTIYHMX BOJ 3 BiJBalliB XapaKTepHi MiJABHIICHA MPUPOAHA
MiHepadmizaris 1o 10 r/71, a B okpemux Bumaakax go 20 r/i, bakTepianpHa 3a0pyIHEHICTh, 3HAYHUI BMICT
3BaKeHUX pedoBHH (10 500 MT/i1), HAIBHICTH HAPTOMPOAYKTIB 1 MIKPOKOMITOHEHTIB, BAKKHX METAJIiB,
HEOE3MEYHUX 1 TOKCHYHUX XIMIYHHMX €JIEMEHTIB Ta CIIOJIYK, III0 YHEMOXKIIUBIIIOE 1X BUKOPUCTaHHS 03
JieMiHepai3alii i creniaabHOro OYMINeHHsS. Ha ChOronHIIIHIN JeHb NMPAKTUYHO Y BCIX [IOYHX 1
3aKPUTHUX TIPHUIOTTPOMHCIOBUX KOMIUICKCIB MMAXTHI BOAM OYUIIAIOTHCS TITHKH BiJ 3BAKCHUX PEYOBHH,
Ha(TONPOAYKTIB 1 OakTepianbHOTO 3a0pyAHEHHS. [IpOTSAroM OCTaHHBOTO NECATHIIITTS y BYTUIBHIN
rany3i YkpaiHu poOuiucs okpemi crpoOu aemiHepamizamii IIaXTHUX BOJ 32 JIOTIOMOTOIO Pi3HHX
YCTaHOBOK. AKTyaJIbHICTh Li€l mpoOiiemu BinoOpakanacs B 3akoHi Ykpainu «IIpo 3aragpHonepxaBHy
nporpamy IlutHa Boma Ykpaiam Ha 2006-2020 pokm», B SKii MUTaHHS OTPUMAaHHS MHUTHOI BOJH 3
IIAXTHOI BKIFOYCHO JIO PO3AUTY «Hempaouyiiti oxcepena numHo2o 6000N0CMAYAHHS.

Bimomo, 110 cTivHI BOAM 3 TIPHUYONPOMHCIOBUX KOMIUIEKCIB TEPUKOHIB MalOTh 3HAYHHUI BMICT
pisHEX coyei. Taka BHCOKa MiHepaji3aiis BUHUKAE BHACTIIOK PyXy 0 BOIO30IPHHKIB Ta B3aEMOJIii
TaKoil BOJM 13 TIPCBKMMH MOPOJAaMH BiFBaJIiB, a KPIM TOTO Ha CBOEMY HUISAXY MIATEPHKOHOBA CTidHA
BOJIa 30arauyeThCsl NPOAYKTaMH PyHHYBaHHS TipChbKHUX Mopixa Ta Byrimis. CTikaiouu BiApanbOBaHUM
MIPOCTOPOM 1 HAKOTTMIYIOUH B COO1 MiHEpaIbHi Ta MEXaHIUHI JOMIIIIKH, TaKa BOJa OTPUMY€E HOBI (pi3uKO-
XiMI4HI BIACTHBOCTI, AKi B CBOIO YePTy 3HAYHO BILTUBAIOTH Ha AKICHI MOKA3HWKH JOBKIIJIS.

Jatoun 3arajgbHy XapaKTCPUCTUKY MIATEPUKOHOBUX CTIYHUX BOJ| 3 TIPHAYONPOMHUCIOBUX
KOMIUIEKCIB, CIIiJl BpaXOBYBaTH TaKWH MOKa3HUK, K 3HAYEHHS KUCIOTHO-IIY>KHOTO MOTEHIIANY, SKH
CHJIHHO BIUIMBAE HA 3arayibHi (Di3WKO-XIMIUHI BJACTHBOCTI MiATEPUKOHOBHUX CTIYHHX BOJ. BiamoBimHo
0 Kiacudikaiii, 3a 3HaUYEHHSIM KHCIOTHO-JITY>KHOTO TOTEHLIaNy CTi4HI BOAW MOIUILIOTH Ha TPHU
OCHOBHI KJ1acH: 1 Ki1ac — KHCIIi, KOJIM BOAHEBUH MOKa3HUK, pH-(akTop MeHIe 6,5; 2 kiiac — HeUTpalbHi,
KOJIM 3HAa4YeHHS KHCJIOTHO-ITYXXHOTO TOoTeHIiamy Mae pH-gaktop 6,5-8,5; 3 kimac — myxHi, AKIIO
3HAYEHHs BOJHEBOTO MOKa3HuKa Buile, pH-dakrop 8,6 i Oinbire. JlaHi M040 KOMIOHEHTHOTO CKJIAITy
MiATEPUKOHOBHUX CTIYHUX BOJ 3 TEPUKOHIB FPHUYONPOMHUCIOBUX KOMIUIEKCIB MOKHA BUKOPUCTATH JIJIsI
MOIANTBIIIOTO TTiAOOPY HAHKPAIIOTo METO Iy OYHUIIEHHS CTIYHIX BOJ 1 MPOTHO3YBaHHS 3MiH CTaHy 0i0TH
i i€t CTIYHNX BoA. Ha choromuinmmHii neHb BUOIp HaWOUIRIT €()eKTHBHOI CXEMH OYHCTKHU CTITHUX
BOJ 3 TCPUKOHIB TiIPHUYOIPOMHUCIIOBUX KOMILUIEKCIB € CKJIQJHUM 3aBIaHHSM, sIKE€ B 3HAYHIA Mipi
3aJIeKUTh BiJI MIHEPAIBHOTO CKJIaMy IIUX BOJ Ta BiJICOTKOBOTO BMICTYy MEXaHIYHHUX JOMIIIOK. Matouu
nabopaTopHi JOCITIHKEHHS 11010 BMICTY MiHEpAIbHUX COJIEH Y CTIYHHAX BOJAX MOXHA 3pOOHTH BHOIp
HaWOUThII e(heKTHBHOTO CIOCO0Y iX BHIAJICHHS 3 BOJM JUISI YHUKHCHHS MMOJAIBINOTO 3a0pyIHEHHS
TiPHUYOITPOMUCIIOBUX TiAIPUEMCTB.

INpHUYOTIPOMICIIOB] KOMITJIEKCH MarOTh HaWOUIBIINK BIUTUB Ha Oiocdepy i Bci ii enmemenTn. 3
KO)KHMM POKOM IIaxTH Bce OiNpllle BIUIMBAIOTh Ha JOBKUMISA depe3 3a0pyaHeHHS aTMoc(epH, 3MiHy
BOJIHOTO PEIKUMY, 3a0pyTHEHHSI 1 3aCMiUeHHS BOJI, TOIO. TEPUKOHH TIPHUUOIPOMHUCIOBUX KOMILICKCIB
3aiiMaroTh MaclTaOHI AUISHKM 3eMIi, sIKi MOTaM O OyTH BUKOpHCTaHi Habarato HpOIYKTHBHiIE
(HanmpuKIIam I CUTECHKOTOCTIONAPCHKUX pOOIT).
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THATUILNH M.A. (YKPATHA, JIbBIB)

COITAJIBHA BAPTICTDB SOC B KOHTEKCTI PO3BUTKY
HU3BbKOBYTJIEIIEBOI'O 3EMJIEKOPUCTYBAHHSI B YKPATHI

Jlvsiscokuil Hayionanvrul yHieepcumem imeni leana @panxa79000, eyn. Yuisepcumemcvka
1, m. JIvgis, Yrpaina, zag kan@lnu.edu.ua

Abstract. Soil carbon sequestration is an important means of climate change mitigation. The
social value of soil organic carbon represents the avoided social cost from carbon emissions. The
avoided social cost of the main types of Ukrainian soils is comparatively high, because they hold large
amounts of C, which makes them extremely important for preventing global climate change. Chornozem
soils are most valuable in terms of the ecosystem services because of the highest SOC level.

CexBecTpallis KapOOHY IPYHTOM BEMarae po3yMiHHS €KOJIOTITHHX MPOTIECIB, BAXIIMBHUX JIJIS HOTO
30epeskenHs. OpraHidHa peuoBHHA IPYHTY CKIIAJIAETHCS 3 IPYHTOBHX MIKpOOiB, BKIIOUAOUn OakTepil
Ta rpubH, THUIOYOTO MaTepiany pOCIHH, TBAPHH Ta 1HIIMX OPraHi3MiB i MPOAYKTIB iX PO3KJIaJaHHS.
CunbHO pO3KIaZeHUI MaTepiai Ha3uBa€eThCs r'yMycoM. Lli opraHivHi ClIOIyKH IPYHTY MICTATh ByTJIElb,
SKUH HA3WBAETHCSI TPYHTOBUM opraHivauM ByTierneMm (SOC). YUuMm Oinmbiie OpraHIYHMX PEYOBHH Y
rpynti, THM Bummin SOC. SOC 30epiraeTbcs B IPYHTI 32 JIOTIOMOTOI0 (POTOCHHTE3Y — MEPETBOPEHHS
atmocdeproro CO y pocnuHHy Giomacy. Jluiie HeBenrKa YacTHHA BYTJICLIO 3 OioMacH yTPUMY€ETHCS
B IPYHTI Yepe3 YTBOPEHHS TyMycy, OibIlia ioro JacTka BTpadaeThes y BUTIAA CO; gepe3 MikpoOHe
JUXaHHS MiJ Yac mpouecy po3kiaganHs. [lopiBHSHO 3 6ioMacor T'yMyc Ma€ BHUCOKY CTiHKICTB 0
po3kianaHHs 1 Moxke 30epiratucs B IpyHTI TpuBanuii 4yac. OgHak KapOOH MOKE BTPavyaTUCS IPyHTOM
yepes3 epo3ilo IPYHTY Ta BUMHUBAHHS PO3YMHEHOTO KapOOHy B IpyHTOBI Boau. Koim HagxomxeHHS Ta
BTpaTH ByTJIento piBHI, piBeHb SOC 3anumaerses crabinpHuM. B iHmmx Bunaakax pises SOC moxe
3MeHIIyBatucs abo 30impmryBatucs. SOC ayxke BaXIMBHH AJsl CIJILCBKOTO TrocrofapcTsa. BiH
MOKpAIye€ SKICTh IPYHTY 3a PaXyHOK 301JIbIICHHS yTPUMaHHS BOJH Ta NOXHUBHUX PEYOBHUH, 1110 POOUTH
TPYHT OUTBIN MPOAYKTHUBHUM, TIOKPAILyE CTPYKTYPY IPYHTY Ta 3MEHIITY€E €po3ito, MO MOKPAITY€ SKiCTh
Bosu. ToX cekBecTpallisi KapOOHY IPYHTOM ITiIBUIILY€ TIPOOBOJILYY O€3MEeKy Ta 3MEHIIIYe HeraTHBHUI
BIUIUB Ha €KOCHUCTEMHU.

OmHUM 13 CIIOCO0IB IPOIIIOBOI OIIHKH 3aIaciB OPTaHITHOTO BYTJICITIO B IPYHTI € OITiHKA Ha OCHOBI
VHUKHEHHsI CYCIIUILBHHX BHUTpAT BiJi BUKWAIB BYIJelo. [loka3HHMK COIiaibHOI BapTOCTi KapOOHY
NOKa3ye colialbHi BTPaTH BiJl BUKHUAIB KapOOHy, sSIKMX Branocs yHUKHYTH. ColianbHa BapTicTh
KapOOHY BioOpa’kae YMCTY TEMEpIilIHI0 BapTICTh BIUIMBY Ha 3MIiHM KIIIMaTy BHKHIY JOJAaTKOBOTO
o6csary C B atMocdepy, K Y CTOpOHY ii 301IbIICHHS Tak 1 3MeHIIeHHs. To0To I1e TpaHUYHA BapTiCTh
3aBJIaHoO1 KO y riiobansHOMY BUMipi. BukopucroBytoun ouinky 3anacis SOC y npodini banroka ta
in. (bamok C.A. Tta iH., 2017) i omiHKy comiansHUX BUTpaT Bix BUKHIIB CO2 ATEHTCTBA 3 OXOPOHH
HaBkoJyumHKOTO cepenonurna CIIA (EPA) mu ominmmm comiansay BapTicTh SOC B rpyHTaxX YKpaiHu
Ha OJMHHUINO TwToIi (puc. 1).

JIepHOBO-TII/BOIUCTI
Cipi sicoBi
YopHO3eMHO-ITy4Hi
YopHo3eMH OMiI30JIeHi
YopHO3eMH MiBICHHI

YopHO3eMH THIIOBI

YopHo3eMHu 3BUYAiiHI

0 5000 10000 15000 20000 25000 30000 35000 40000
ComjanpHa BapricTs rpyHris, USD/ha

Puc. 1. Couianbna Bapricts SOC B OCHOBHHUX THIIaX IPYHTIB YKpaiHu
3 nmiarpamMu 0a4MMoO, IO EKOCHCTEMHI TIOCHYTH, SKi IPYHTH YKpaiHW HaJaroTh 3aBIsSKH
30epirannto C, myxe minHi. BucHaxxenns SOC 3meHInye KinbKicTh C, TOTMIMHEHOTO B IPYHTI, 1, OTXKE,
3MEHIITY€ HOro IiHHICTh, TOI SIK CEKBECTpaIlis KapOOHY IPyHTaMH MOXe 30UTBIIIUTH IXHIO I[IHHICTb.
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BEKJINY 0.0., KOJIMAKOBA B.M., [TATOKA 1. B. (YKPATHA, KUIB)

OIIIHIOBAHHS EKOCUCTEMHOI'O AKTUBY TEPUTOPIAJIbHOI TPOMAIA
JJI5A BABE3IIEYEHHSA CTAJIOI'O MICHEBOI'O PO3BUTKY

NV IETICP HAH Ykpainu
01032, 6ynveap T. lllesuenxa, 60, Kuis, Yxpaina; okveklych@ukr.net

Abstract. Valuation of the ecosystem assets of the local community is a key issue in the process
of substantiating the strategic priorities of sustainable development of the local community in the context
of decentralization. Based on the basic provisions of the final document of the UN, FAO, World Bank
"The System of Environmental-Economic Accounting 2012 - Ecosystem Accounting. Final Draft”
(2021) for the first time in Ukraine the calculation of the ecosystem asset of the territorial community
in the village of Semenivka.

BaprticHe o1iHIOBaHHS €KOCHCTEMHOTO aKTUBY TEPUTOPIaTbHOT TPOMAJIH € KIIFOYOBUM MUTAHHAM
y TIpoIieci CTBOPEHHS €KOHOMIYHUX CTUMYJIIB JUII MOTUBaLii 30epekeHHsI JOBKULIS Ta OOIpyHTYBaHHS
CTpaTEriuHUX MPIOPUTETIB CTAJOr0 PO3BUTKY MICLEBOi CHUIBHOTH. Y LBOMY CEHCI BIeplIe Yy
BITYM3HSIHIN MPaKTHIII MTPOBEACHO PO3pPaXyHKH 3arajibHOi IPOIIOBOi BAPTOCTI EKOCHCTEMHOTO aKTHBY
TepuTOpiaidbHOI rpoMaan Ha mpukiaai cena CemeniBka brmaromatnencskoi OTI IlepBomaiickkoro
paiiony MukoaiBchbkoi 00sacTi. Y mpolieci OIfiHFOBaHHsI BapTOCTi akTuBY ekocucteMu V 7(EA) Oyno
3aCTOCOBAHO HACTYMHY (popMydy:

i=S j=N
V:(EA) =

i=1 j=t

ESY(EA,)
(1 + ?})(j+1—r)

: 1)

ESij7— BapricTh €KOCHCTEMHOI TIOCIYTH 1 y POl j sIK O4YiKyBasocsi B 0a30BOMY pOIli 7 , IO
TeHEPYEThCS IEBHUM €KOCUCTEMHUM akTuBOoM EA 7 (rpomioBa oguHUI);
S— 3arajbHa KiIbKICTh €EKOCUCTEMHHX MOCTYT (OJHUI);
I - cTaBKa JUCKOHTYBaHHs (y poli j) (mpoueHT);
N - TepmiH ciryx0u aKTHBY (KLIBKICTB POKIB);
7 - IOYaTKOBHH Hepio] abo 6a30BHii pik (MoXke OyTH NPUPIBHAHUHI 1O HYIIA).
PesynmpTaTi npoBeneHNX po3paxyHKiB y3araabHeHO B TaOmwmmi 1.
Tabnuys 1
3arajgbHa BapTiCTh €KOCHCTEMHOI0 AKTHBY TEPHTOPiaJbHOI TpoMaan
(na npukiaani c. CemeniBka (cranom Ha 01.01.2021), Tuc. rpH

[Ipocroposa 30Ha/0a30Ba BapricHa ominka | BapticHa ~ oIliHKa ~ BHECKY
rpyna sK CKJIajoBa €KOCHCTEMHOTO CKOCUCTEMHHX | OKPEMHX CKJIQJIOBHX EKOCHC-
aKTUBY MOCITyT TEMHOTO aKTUBY

1 | Ipynuru 4 545 508,5 151 516 945
2 | IloBepxHEeBi TIpicHI BOIH 11185 37 283
[IpuponooxopoHHa 12 666,5 422 217
3 | Tepuropis/manamadT
Biopi3HOMaHITTS pPOCIMHHOTO Ta 31 366,9 1 045 564
4 | TBapMHHOTO CBITy, 3aHECEHHX JI0
UYepBoHOT KHUTH YKpaiHU
3azanvna eapmicmo 4 590 660,4 153 022 008
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POMAHIOK O.I.%, OIIIAITOBChKMI1 1.B 2,
IIEBUMK-KOCTIOK JI1.3.1 (JIbBIB, VKPAIHA)

BUBYEHHS ITPOBJIEMHU 3ATA30BAHOCTI TEPUTOPII M. FOPUCJIABA

' Biooinenna hisuxo-ximii 2oprouux konaun Incmumymy pizuxo-opeaniunoi
ximii i gyeneximii im. JI. M. Jlumeunenka HAH Yxpainu
eyn. Hayrosa, 3a, m. Jlveis, 79053, Vrpaina, romaniuk@ua.fm
2 JIvgiecoruti Hayionanvruil ynisepcumem iveni leana @panxa
eyn. Kupuna i Meghoois, 6, Jlveie 79005, Ykpaina

Abstract. There was no example of the liquidation of such large and complex oil- and gas-bearing
object in the world practice as Boryslav oil and gas deposit. Monitoring of gassiness on the territory of
Boryslav town was carried out. The investigation of gassiness of the territory of Boryslav deposit
revealed that its main causes are a geogenic migration of hydrocarbon gases through tectonic
breakdowns and technogenic migration. These phenomena are permanent and can not be completely
mitigated. They require permanent effort and countermeasures in order to diminish their influence on
the environment.

Micro bopuciaB — TEHTp BEIMKOTO HA(PTOIPOMUCIOBOTO palioHy, BHUPOCIO Ha MICIT
Ha(TOTa30BOTO POJIOBHUINA 1 TEPUTOPIANBHO CIiBNanae 3 HUM. CBITOBa MpaKkTUKa BUIOOYTKY HAPTH i
rasy He Ma€ MpUKIaAy JiKBiJamii Takoro BENHMKOTO 1 CKIAJHOTO HA(TOra30HOCHOTO 00 €KTY SK
Bopucnascrke HadTorazose pomosuiie. B M. bopucnasi BeayThest poOOTH 110 JTIKBiaIlii 3ara30BaHOCTI
Mmicta. [IpoBeneni reoximiuHi AOCHIKEHHS TepuTopii Ta 00’ekTiB bopucnaBcekoro HadrorazoBoro
POIOBUINA [TOKA3aJIH, [0 3aXO0/IU 3 Jera3allii 3HU3WIU PiBeHb 3ara3oBaHocTi i3 216 mo 60 30H. OnHak,
Mirpariisi ByrJeBOJHIB Ha TOBEPXHIO 3eMIIi MOBHICTIO HE JikBimoBaHa. Halibinein HeOesnewHe uis
3/I0pOB’ sl IIOWHU HA/IXO/DKEHHS BYTJIEBOJHEBUX Ta3iB y MPU3EMHUI IIap MOBITPS, 3BIKH yTPyIHEHE
ix poscitoBanHsA. bararo OyIWHKIB CTapux S>KHTJIOBHX KBapTaliB M. bopuciaBa po3MimieHi B
Oe3nocepeHilt OaM3bKOCTI 0 JerasaniiHux cepioBuH (JIC) abo Ha cTapux KpUHUISIX-KOTAHKAX 1 €
CBOTO pOXy €KpaHOM i BIIOBIIOBaHHS 3a0pynHioBadiB. HaceneHHs, IO MPOXKWBAa€E Ha TaKWX
TEPUTOPISIX, OTPUMYE LIKOJY JUIS CBOTO 30pOB’s. ILITHIIb0BMIA Iepio] CIPUSITIAMBHMI [T HAKOTTHYCHHS
rasiB, OCOONHMBO II€ CTOCY€ThCA Ba)XKMX BYTJIEBOJHIB, IO MOXYTh HAKONMWYYBaTHCh B CKJIQAKaX
MICIIeBOCTI, siMaX, miaBanax. [Ipu meBHUX oOCTaBMHAX 3a0pyIHEHHs BYTJIEBOJAHEBUMH Ta3aMH MOXKE
CIIPUYMHATYA HAJA3BUYAiHI cHTyallii, BUOYXHM B KaHATI3AIliIHHUX CHCTEMax, IIiBajax OYIWHKIB,
NOHWKEHHsIX penbedy. Taka cuTyaliss BUMarae MOCTIHHOTO MOHITOPHHTOBOI'O KOHTPOJIIO 3 METOIO
HEJONYIICHHS KPU30BHUX Ta HAJ3BUYAWHUX CTaHIB, CBOEYACHOTO PearyBaHHs, IPUIHSATTS aJ[eKBaTHUX
VIPABITHCHKAX PilIeHb. 3MIHCHEHO MOHITOPHHTOBHH KOHTPOJL 3ara3oBaHOCTI Ha TEPHTOPIl M.
bopucnaBa. [locnmimkeHHs TpPOBEACHO HAa MAUISHKAX MIABHIIEHOTO pHU3WKY, pPO3TAlIOBAaHUX B
HEeHTpaJbHIN yacThHI MicTa: ByJ1. MinkeBuua. Bys. YopHoBoma, ByJ1. BecHsiHa, a TakoX Ha AiISHKAX,
e B OCTaHHI POKH BiIHOBWIIMCH Ta3omposiBu: Byid. [orons, Byn. lopomumie, Bynm. IlepkoBHa.
Bcranosneno, mo Bmict BuOyxoHeOesmeunux raziB y JJC NeNe 9, 11 (Byn. Becusna) crabinmbHO
nepesuiye gomycrumi Hopmu. B JIC Nell BmicT merany migaimascst 1o 10%, a 8 ICNe9 o 50 % y
nitHi Micsi 2017 p. o Bynuni Minkesuua JIC Ne50, y miTHI MicsiLi, BMicT MeTaHy OyB B MeaxX HOPMH,
a B OCiHHI — TIEpEBHUIIyBaB HIDKHIO MEXy BHOyxoHeOe3neuHocTi B 2-4 pasu. CunbHe 3a0pyaHEHHS
3adikcoBano Ha nuraHi JC Nel096, 512 (Byn. oronst). 3a mociipkyBaHHi Tepiof] BMICT METaHy y
razax cepagoBuHH Ne 1096 xonmuBaBca B Mmexax 40-80 %. Takox y JIC NelO18 Byn. LlepkoBHa
BUSIBIIEHO BHCOKHWH BMicT MeTaHy (< 60 %), Byn. ['opoaumie JJC Ne959 (> 90 %, ropinas daxemy). Li
CBEPJIOBUHU MOTPeOYIOTh HErallHOTO BTPYYaHHS 3 METOI0 3alpOBaJDKCHHS 3aXOJiB 3 Jerasaiii Ta
OJTHOYACHOT'O BHUKOpPHUCTaHHS i mnoTped wmicra. [locTiHHOrO MOHITOPMHTOBOTO KOHTPOJIIO Ta
T AKJTFOUEHHS 10 BEHTEISIIMHNX KiOCKIB MOTPEOYIOTh CBEPJIOBHHH B IIEHTPAIBbHINA YaCTHHI MicTa ITO0
Bya1. Becrsniit JIC Nell, JIC Ne9 ta Byn. YopHoBoa.

BuBuenHs mpobnemu 3ara3zoBaHOCTi TepuTOpii bopuciaBcbkoro HagTOra3oBOro poOJOBHUINA
MOKa3aJid, M0 OCHOBHI YMHHMKH 3ara3oBaHOCTI — T€OTEHHAa Mirpallisi BYTJIEBOJHEBUX Ta3iB yepes
TEKTOHIYHI TIOPYIICHHS Ta TEXHOTCHHA MIrpallisi € SBUIIAMH MOCTIHHUMH B Yaci 1 TakuMH, SKi He
MOXXYTh OyTH JTIKBiJJOBAHMMH TIOBHICTIO, a BUMAaraloTh CTaJuX 3yCHJIb 1 3aXOMiB i3 3MEHIICHHS iX
BIUIMBY Ha JIOBKIJUISL.
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T'YMEHIOK LI (VKPATHA, KUIB)
BILJIMB I'APOTEPMIYHUX YMHHUKIB HA MIKPOBHUI BIOLIEHO3 IPYHTY

Inemumym azpoexonoeii i npupoooxopucmysanns HAAH, 03143,
eyn. Memponoziuna, 12, Kuis, Yxpaina, gumenyuk.ir@gmail.com

Abstract. Climate change affects soil microorganisms both directly through changes in
environmental temperature and indirectly (temperature and CO, increase) through changes in
physiological and biochemical processes in the plant organism. The main purpose of the scientific work
was to study the peculiarities of the dynamics of microbial biomass content in deep chernozem under
the influence of the main agroclimatic factors, namely air temperature, precipitation, the aim of the
research was to find out the relationship between soil temperature and the growth and development of
microorganisms, their diversity and activity of soil enzymes.

Temmeparypa pa3oM i3 BMICTOM BOJIOTH € HaWBKIUBINIUM (HaKTOPOM HABKOJIHITHBEOTO
Cepe/IOBHINA, IO BIUIMBAE Ha PICT 1 AISUIBHICTH MIKpOOIB y TpyHTaX. BaxkimBicTh TemIriepaTypHOT
3aJIeKHOCTI ITPYHTOBUX OpPTraHi3MiB Iie OiblIe MiJKpecIoBajach OCTAHHIMUA POKaMH Yepe3 mpodiemy
r100aTbHOTO MOTETUTIHHS, OCKLUTBKH MiKPOOPTaHi3MH € OCHOBHOIO T'PYIIOr0, 1o BupoOsie CO» mijx yac
pO3KJafaHHS OpraHiyHOro MaTepiady B TIpyHTI. TemmepaTrypHy 3aJleXHICTb TPYHTOBHX
MIKpOOpTaHi3MiB 3a3BHYail BHBYAIOTH IUIIXOM BHMIpIOBaHHS 0a3albHOTO IMXaHHS, a TaKOX
MIPOBEICHHS YHCIICHHHX TTOJIbOBUX Ta IA00OPATOPHUX €KCIIEPHMEHTIB Ha PI3HUX THIIAX IPYHTIB.

UncenbHICTh  OCHOBHHX  €KOJIOTO-TPO(QIYHUX  TPyHn  MIKpOOpPTraHi3MiB  BH3HAYCHO
3araJlbHONPUIHATUMH Y TPYHTOBIN MiKp0010JI0Tii METO1aM1 BUCIBY MOCIITOBHUX PO3BEICHb IPYHTOBOL
CyclieH3ii Ha CTaHIApTHI TOXHBHI cepemosumia. s BU3HAYEHHS 1HJIEKCY PO3BUTKY KOIOHIH
MIKpOOPTaHi3MiB Ta iHIEKCY iX eK0]i310I0TITHOTO Pi3HOMAHITTS B OKPEMHUX 3pa3KaX IPYHTY BU3HAYATH
AKTHBHICT (EPMEHTY KYyIbTYpPH, SIK 1 KUIBKICTh MiKpOOiB. BUMipIOBaHHS NMPOBOIWIM B KOXXHOMY
3pa3ky B 3 TMOBTOPHOCTSX. AKTHBHICTh JIETiPOr€Ha3yW Bu3HAuaimu 3a MeTojoM Lenhard,
moudikosanoro Ohlinger, Tozi sk kaTanasy, ypeasy BU3Ha4asu 3riaHo 3 Alef,

[pyHTOBI MiKpOOPraHi3MH CHHTE3YIOTh i BUALIAIOTH IO3aKIITHHHI ()EPMEHTH, SIKi CTAHOBIATH
B)XJIMBY YacCTUHY I'PYHTOBOTO MaTpuKcy. PepMEeHTH BiJirpaloTh BaXJIUBY pOJib Y IUKIAX MOKUBHHX
PEYOBUH IPYHTY, 1, 0TXke, (aKTOPH, IO BILTUBAIOTH HA MiKPOOHY aKTHBHICTh IPYHTY, BIUTHBATUMYTh Ha
BUPOOHUIITBO (PEPMEHTIB, SIKi KOHTPOJIIOIOTH TOCTYITHICTh TTOKHUBHUX PEUYOBHH Ta POIIOUICTH IPYHTY.
3MeHIIIEHHS aKTUBHOCTI )epMEHTIB uepe3 OiIbII CYBOPi YMOBH TIOCYXH MOXE MaTH HETaTHBHHUHN BILIVB
Ha JIOCTYTMHICTh MOKUBHUX PEYOBHH, 110 MOXKE MOPYLIMTH MOTOYHY CTPYKTYpY (epMmeHTy. Peaxiis
€KOCHCTEMH Ha OyIb-SKHHA CTPEC CKIAMAEThCS 3 IBOX KOMIIOHEHTIB: CTIHKICTP 1 OMIPHICTD, CyKyITHUI
BIUTUB SIKUX BU3HAYAE TE, IO €KOJIOTH Ha3MBAIOTh «CTA0IIBHICTIO eKocucTeMmuy. Omip — 1€ BIaCTUBICTh
CUCTEMHU TMPOTHUCTOSITH TMOPYUICHHSM, TOMI SK CTIMKICTh — II€ 3JaTHICTH BIJHOBJIIOBATHCS IIiCIIS
MOPYIICHHS.

JlocmimKkeHHsT CIIPSIMOBAHOCTI MIKpOOiOIOTIYHIX MPOIECIB y IPYHTI T03BOJISIE 3pOOUTH OLTBIIT
IMOOKUI aHai3 3MiH Yy CTPYKTYpl YOPHO3EMHOTO IPYHTY, SKHH MiANAEThCS BIUIMBY PI3HHX
TiAPOTEPMIYHUX YMHHUKIB. Y XOJi HAIIUX JOCIHIHKEHb IOKa3aHO, IO IMiJBUIICHHS TEMIIEPaTypu Mae
OLIBIMIT HETaTUBHUM BIUIMB Ha MiKpOOHY NMPOJIYKTHBHICTH B arpOEKOCHCTEMi, a HasBHICTH BOJOTH
MO3UTHBHO BIUIMBAE Ha PO3BHTOK MIKpOOpraHizMmiB. MikpoOHE yrpymoBaHHS I'pyHTy Oepe ydacTh y
YHUCIeHHNX (QYHKIISIX €eKOCHCTEMH, TAKUX SIK KPYyrooOir MOXKUBHUAX PEYOBUH i pO3KIIAAaHHS OpraHiqHOT
peuoBuHn. Moro moTeHmianm s IIBHAKOTO 3pOCTaHHSA Ta OOOPOTY O3HAYA€, IO MiKpoOHE
CIIBTOBAPUCTBO € OLIBII PEaKTUBHUM KOMIIOHEHTOM Ha3€MHOI €KOCHCTEMH 0 30BHIIIHBOTO CTPECy,
HIK POCITUHHU Ta TBApUHH.
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PYKIHA J1.0., JIEBIH O.JI. (YKPAIHA, JIHITIPO)
3AKOHOJIABUI ACIIEKTA BUKOPUCTAHHS JIICOBUX PECYPCIB YKPATHU

J[Hinponemposcvkuil OepiicasHull yHigepcumem HYMpIWHIX cnpas
49005, eya. I'acapina, 26, [ninpo, Yxpaina

Abstract This scientific study is devoted to the analysis of environmental and legal aspects of
legislative regulation of the general use of forest resources and highlighting the main features of this
right, as well as methods of overcoming the problems of its observance. Recommendations for
improving the legal framework and methods of overcoming the following problems to be ensured by
state control in the field of forestry.

VYHIKaIbHUMH CKIIQJIOBUMHU TPHPOJIHU, SKI MalTh COIalibHE, CKOJOTIYHE, EKOHOMIYHE Ta
KyJIbTypHE 3HAYeHHS s 30€peKeHHS EKOJOTIYHOI pIBHOBarW i JOBKULIA B I(JIOMY € IICH.
Hocmimaukamu y cdepi JTicoBoro 3akoHoaaBcTBa, Oyim: Kpacaos H0.A., Bunorpamos ['.B., Manumesa
H.P., Hlemmyyenko O.C. Ta in.

[oxo 3aKOHOABYOTO 3aKPIMJICHHS! BU3HAYEHHS MOHATTS «JIiC», TO 3a CT. | PO3KPUBAETHCS, SIK
OJIMH 13 THUIIB MPHUPOJHUX KOMITOHEHTIB, M0 00’€MHYy€e y co0i 37e0iIbpIIOro YarapHUKu U jaepeBa,
BINOBI/IHI TPYHTH, POCIHHHICTH, MIKpPOOpTaHi3MaMH{, TBAPHHHHUU CBIT Ta IHIIUMH MPHPOTHUMHU
KOMITOHEHTaMH, 110 TIOB'SI3yIOThCSl PO3BUTKOM, BIUIMBAIOYM OJIMH Ha OJHOTO, & TAKOX 1 Ha HABKOJIMIIHI T
CBIT. 3 IpuBOYy 3a0€31eUeHHsI €KOJIOTIYHOI PIBHOBArW Ta JIKBigallii

YopHoOUITECHKOT KaTacTpodu Ha TEpUTOPil YKpaiHH, IO CTaI0 000B'I3KOM JIepKaBH 3aKPIiTlICHO
ct. 16. OTxe, BiTHOBICHHS JTICOBOTO (hOHIY — 1€ TMPSMUN 000B’S30K JEepKaBU, OJHA 3 aKTyaTbHUX
npobieM cboroneHHs. OCHOBHUMH CTPATETisIMU IOJITHKU €KOJIOTIYHOTO PO3BUTKY YKpainu ao 2030
POKY OKPECITIOE OCHOBHI 3arp03H 010JIOTITHOTO Pi3HOMAHITTS CTAaHOBUTH MisUTBHICTH JIIOJUHH, a caMe
MOKPAIICHHS CePeJOBUI] Ui PO3BUTKY ¢uiopu 1 ¢aynu. Huui crmocrepiraethcs karactpodiuHe
3HIKEHHS PIBHA JIICiB, 32 paXyHOK HE3aKOHHOI BHUpPYOKH. Takoxk yacto Take BUpyOyBaHHS MacKylOTh
il CAaHITaAPHOIO, TAKKI MPOIIEC YCKIIATHIOE MOXKIIUBICTH MOHITOPHHTY KiJIBKOCTI HEJIeTAIBHO 3py0aHuX
nepeB. Cranom Ha 2019 pik He3aKOHHA 3aroTiBIIsI IepeBUHU cTaHOBMIIA 118 THC. Ky0. M., 1110 Maibke y
7 pasiB Oinbire, Hixk y 2018 (17,7 THC. KY0. M).

Ille omHiero mpoOieMoro - pajialliiiHe 3a0pyJHEHHS CepeloBHUINA iCHyBaHHA. BiamoBimHO 10
OcHoBHUX 3acaj (cTpaTerii) mep)kaBHOI €KOJIOTIYHOT MOJITUKH YKpaiau Ha nepiod mo 2030 poky, Taki
pecypcH, SK BOAHI, 3€MENBbHI Ta JICOBI, IO 3HAXOAATHCS Y 30HI BIMUYKEHHS, IO 3aJTUIIAIOTHCS
0ap’epoM MOLIMPEHHS pajialii, MAIOTh MOCTIHHO KOHTPOJIIOBATHUCH, IIPH IIbOMY 3 JOTPUMAaHHIM BUMOT
pamiariitHoi Oe3meKu.

[lle omHa exkoHOMiyHa HeOe3neka — JicH, fAKI 3a0pynHEHI pajiali€lo 1mo3a MeXaMmMH MicTa
[pum’ste. 3a nanumu MiHicTepcTBa 000pOHU 3 MPHUBOLY METOJIB JIKBiIaIii pe3ynbTaTiB aBapii Ha
YopHoOMIBCHKIN aTroMHil enekTpoctanii imeni B. 1. Jlenina, 3anyueno maibxe 350 Tuc. BilicbKOBHX,
OCHOBHA YaCTHHA SIKUX PO3TalllOByBajach Ha 0azax 3a Mexxamu 30 kM 30HM. Humu He Oynu npoBeneHi
BIAMOBiAHI poOOTH 3 JMiKBifauii i y BUIBHOMY AOCTymHi OynW BiIKpHTI TEpUTOPii 3a MeXaMH 30HU
BiZIUy>KEHHS, IO CIIPOCTOBY€E 3aKOHOAABCTBO YKpaiHH i BUMarae TEpMiHOBOTO BTPYYaHHSI.

OxpemMe muTaHHS A1 JOCHIPKEHHS € rapaHTiii mokexxHoi Oesmeku B micax. Illono mpasun
MOKe)XKHOT Oe3MeKH B Jlicax Ha TepuTopii YKpainu, To BoHH 3akpimieHi Hakazom [lepxkkomiticrocmy
VYxpainu mo nie Bix 27 rpyans 2004 poxy Ne 278 3arBepmkeHo, mo JlicoBuit poua Ykpainu - BUCOKO
noxexxoneodesneunuii 00'ext. 3a C. B. 3i0mneBum, Taka mpobiemMa IPyHTYETbCS Ha HU3BKOMY piBHI
(iHaHCYBaHHS JIEP’KaBOIO, a TAKOXK BIJICYTHICTH MpO(eciiiHuX JICOBUX MOXKEKHUKIB Ta CUCTEMH iX
MiArOTOBKH. 3T1JIHO 3 UM MPUPOJIHI MOXKEKI 3aBKIU 3aBJa€ 3HAYHI 30UTKU KpaiHi, 3aTUM HEOOXIiTHO
HeraiiHo 1e po3BuBaTH HarioHanbHY MOJITHKY CTOCOBHO LBOro. TakoK, BapTO 3a3HAYMTH, IO
perioHansHUI CXiTHOEBPONIEHCHKHIA IEHTP MOHITOPUHTY TIOXKEX, PO3pOOUB KapTy MOIUTY 30HHU Bif
BIUY)KCHHS Ha ape€HH Pi3HOT'O PU3WKY MEpediry ropiHHs, Ky MOKEKHUKH MOXYTh BUKOPUCTATH IS
nepeadaueHHs 3aropsiHHs 1 MIBUAKOI peakwii Ha HUX.

MoxHa 3p0OUTH BHCHOBOK, 110 3aKOHOJABCTBO TaKoi rajgysi BUMarae JOLIJIbHOTO BUBYEHHS 1
BIIOCKOHAJICHHS. Tak caMo0, OKpEeMO BapTO pO3B’sA3aTH MPOoOJEMH MOro ITOTPUMAHHS, TOOTO
BIZICTIIIKOBYBAaTH piBeHb BUPYOKHM ¥ 3a0pyJHEHHS JICiB, CBOEI0 4Yeprow 3a0e3MeUUTH 3aXOIu
3aro0iraHHs [bOMY i BiJTHOBIIEHHS JIiCOBOTO (DOHITY.
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PATOKA L.V. (UKRAINE, KY1V)

ECOSYSTEM PRINCIPLES OF ASSESSIHG THE DAMAGE CAUSED TO THE
NATURE PROTECTED AREAS AS A RESULT OF MILITARY OPERATIONS

Institute of Geography of the National Academy of Sciences,
Volodumurska str. 44,Ukraine Kyiv, 01030, Ukraine; patoka.iryna@ukr.net

Abstract. Under military operations in Ukraine, the ecosystem approach can be used to assess
the damage caused to the ecosystems of the nature protected areas as a result of shelling and destruction.
As a result of the study, an algorithm was developed for assessing ecosystem assets of the nature
protected areas of communities. The principal structural components of assessment were defined
including valuation of the ecosystem services produced by assets of the nature protected areas and
components of the local ecosystem asset of a particular territorial community.

The hostilities started by the Russian invaders covered a third of the area of the nature protected
territories of Ukraine comprising more than a million hectares of particularly valuable land. Large-scale
fires kill animals and destroy their habitats in the nature protected territories. The damage caused to
these territories and their biodiversity is to be assessed in order to further compensate Ukraine for the
loss of biodiversity.

It will take tens of years to restore the ecosystems after hostilities. After all, different ecosystems
have different recovery times, for example, for the steppe areas of the nature protected areas in the south
of Ukraine, this process can last more than 50 years. We can already assert that at present some
ecosystems, populations of some animals and plants are endangered and they can be lost and disappear
forever.Of particular concern is occupation of the biosphere nature protected area Askania-Nova,
shelling of the Bugsky Gard National Park and destruction of the Ramsar sites on the coast of the Azov
and Black seas.

Therefore, assessment of the direct and indirect losses of biodiversity in the nature protected areas
as a result of hostilities becomes extremely urgent. It will make it possible to evaluate extent of the
damage caused to the objects of the nature protected areas and calculate the losses. The most relevant
method to assess the biodiversity loss in the protected areas is the ecosystem approach.

Ecosystem approach to the analysis of damages to the environment as a result of hostilities,
requires effective mechanisms for their assessment using the ecosystem asset category. Since basing on
the economic assessment of the ecosystem losses, the real picture of the degraded environment can be
seen.

An important approach to the ecosystem assessment of the nature protected areas is accounting
of their ecosystem assets. Evaluating the ecosystem assets of the nature protected territories of
communities is a measurement of the total monetary value of the ecosystem-related goods and services
in a given area, i.e., the ecosystem services are used.

As a result of the study, an algorithm was developed for assessing ecosystem assets of the nature
protected areas of communities. The principal structural components of the assessment were defined
including valuation of the ecosystem services produced by assets of the nature protected areas and that
of the components of the local ecosystem asset of a particular territorial community.

The assessments are shown to allow to substantiate the economic efficiency of investments in the
environmental complex in order to preserve biodiversity, compare the costs and benefits of the
ecosystem services as well as to estimate amount of the compensation payments. Taking into
consideration an enormous challenge facing Ukraine under military operations at present, the
calculations carried out can be used to assess the damage caused to the ecosystems of the nature
protected areas.
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NOVAK A.A. (UKRAINE, LVIV)
HELIOPHYSICAL FACTORS OF SIGNIFICANCE FOR DENDROINDICATION

Ukrainian National Forestry University
79057, str. Generala Chuprynky, 101, Lviv, Ukraine, novak@nltu.edu.ua

Abstract. A list of heliophysical factors, which according to the results of our research, showed
close connections with dendrophysiological processes in stands and affect the radial growth of trees.

Many authors in their works claim that the radial growth of woody species is significantly
influenced by space weather and, in particular, by the Sun, as the main source that determines this
weather. However, most of these authors limit themselves to the analysis of the influence of sunspots,
which are only one of a number of solar activity characteristics, without paying due attention to such
certainly important factors as, for example, the coronal and flare activity of the Sun, the density and
speed of the solar wind, the solar flux, interplanetary magnetic field, etc.

Undoubtedly, one of the most common characteristics for analyzing solar activity is the number
of sunspots — areas with a strong magnetic field and a temperature lower than that of the Sun itself, as a
result of which the area actually looks like a spot: the spot's powerful magnetic field suppresses
convective flows, that transfer energy from the solar interior, so the gas in the center of the spot cools.
Statistics of sunspots is reduced to counting their groups on the day of observation, as well as individual
spots, on the basis of which the index of solar activity is determined, which was called the Wolf’s
number.

However we investigated the role of other cosmic factors mentioned above in the formation of
the radial growth of trees and found that it is, in some places, more important than the number of
sunspots.

After the discovery of radio radiation from the Sun, in 1947 a new index of solar activity was
introduced: the solar flux (F10.7) with a wavelength of 10,7 cm (2800 MHz). This index characterizes the
change in temperature and density on the entire visible disk of the Sun and is important for
dendroclimatic studies, including because it has a thermal character.

Another heliophysical factor that plays an important role in the formation of radial growth of
woody species is coronal solar activity or the activity of the solar crown. The calculation of the coronal
index of solar activity is based on the measurement of the total energy emitted by the outermost layer of
the solar atmosphere (solar corona) at a wavelength of 530,3 Nm (radiation from excited ionized iron
atoms). Coronal mass ejections are gigantic volumes of ionized gas ejected into interplanetary space
from the solar atmosphere as a result of active processes occurring in it. According to many scientists,
it is the matter of coronal emissions reaching the Earth that is the main cause of geomagnetic
disturbances.

However, as our studies of the radial growth of tree species have shown, the closest
interrelationships with dendrophysiological processes in stands are demonstrated by the flare activity of
the Sun. These are, in essence, explosions on the surface of the Sun, which occur when the lines of force
of the magnetic field of sunspots intertwine and ignite. Despite the fact that there is a close connection
between the formation of spots and flares on the Sun, the nature of the influence of the flare activity of
the Sun on terrestrial processes is different, first of all, that the flow of energy released as a result of the
explosion reaches the Earth’s surface, causing perturbations of the magnetosphere.

The presence of statistical relationships between the radial growth of tree species and
heliophysical factors is evidence that the activity of the Sun to a certain extent affects the processes of
tree growth. This, in our opinion, indicates the need to take space weather into account when studying
the impact of climatic factors on the environment.
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YEPHSK JLM.}, MIXEEB O.M.1, MAJUKJT C.M.2, IMUTPYXA T.L}, (VKPATHA, KUIB)
TOMALL MAHELIK® (JIO3b, TTOJIBbIIA)

HEPCIHEKTUBHI METOU OHIHKHN CTAHY HABKOJIMIIHBOI'O
CEPEJJOBUIIIA HA TEXHOTEHHOHABAHTAKEHHUX TEPUTOPIAX

'Hayionanvnuii asiayitinuii ynieepcumem
03058, npocnexm Jlobomupa I'yzapa, 1, m. Kuis, Yxpaina,; specially@ukr.net
epatcasna exonoeiuna akaoemis RNiCAAOUNIOMHOL OCBIMU MA YNPAGIiHHA,
203035, m. Kuis, éyn. Mumponopiuma Bacunsa Jlunxiscvrozo, madzhd@ukr.net
3/loozuncoruti mexuiunuii ynieepcumem, Lodz, Stefana Zeromskiego 116, 90-924

Abstract. The authors analyzed the advantages and disadvantages of using of different methods
of assessing the condition of soils on the techoogenically loaded territory. It was determined that one of
the most promising is the use of biological methods. The phytotoxicity level of the soil in the
technogenically loaded area near the airport was experimentally investigated. The dependence of the
level of soil pollution, depending on the distance to the airport, was determined.

Po3BuTOK TpaHCHOpPTHOI Taily3i, 30KpeMa aBlaIlifHOI, CYMIPOBOKYETHCS 3POCTAHHIM
TEXHOTCHHOTO HABAHTA)KCHHS Ha IOBKULIA. TOMY, MUTaHHS OLIHKY Ta 3HMKCHHSI HErATUBHOTO BIUIUBY
00’€KTiB aBiaTpaHCIIOPTHOI 1H(GPACTPYKTYpH HEPO3PUBHO IMOB’S3aHI 3 MNHUTAHHAMH BUPILICHHS
POOIIEMH T ABUIIIEHHS PIBHS €KOJIOTIYHOI Oe31ekn JaHoi ramy3i. 30KpeMa, 11e CTOCYEThCS I IBUIIICHHS
PiBHS KOHTPOJIO 3a CTAaHOM IPYHTIB, K Ha TEPUTOPISAX aepoIOPTiB, TaK 1 Ha MPWICTIUX IO HUX
TEPUTOPIAX. AJDKE, JOCUTh YacTO, acpONOPTH PO3MIIICHI HAa HEBENMKIN BiJICTaHI BiJi HACEICHUX
MYHKTIB, 1 mpo0ieMa 3a0pyJHEHHS JaHWX TEPUTOPiN Mae HeOe3NEUYHUH AJIs HACENICHHS Ta JOBKULIA
XapakxTep.

Hacroroani icHyIOTh pi3HI CIIOCOOM Ta MiAXOMW IIOAO JOCTIKEHHS TpoOiieMu 3a0pyTHEHHS
NpU3EMHHX IIapiB aTMocepu Ta IPYHTIB Ha 1aHuX TepuTopisx. Cepel BITOMUX METOIB, €PEKTHBHICTh
AKX Oylla JOoCHi/pKeHa aBTOpamH, CTaHAapTHi (i3MKo-XiMi4HI METOAM BHU3HAYEHHS BMICTY
HaQTOMPOYKTIB Ta BAXKKUX METAJIB Y IpPyHTaX Ta O10JOTiYHI METOJY BH3HAYCHHS PIBHS XiMIYHOTO
3a0pyIHEHHS Po0 IPYHTY, BiIiOpaHUX HA TEPUTOPII MPHUIIETIIIN 10 CYyYacHOTO aepoTOpTYy.

Pesynbratu aHanmizy nmpo0 IpyHTy, BiiiOpaHuX Ha pi3HIH BifcTaHi BiJl 37ITHO-TIOCAIKOBOI CMYyTH
aeporiopTy, Ha POCTUHHUX 0i0TECTaX MOKA3aIH, IO YCi MPOOH IPYHTY XapaKTEePU3YIOTHCS HASBHICTIO
ximMiuHOTO 320pyAHeHHs. Ta BiAPI3HAIOTHCS Pi3HUM piBHEM (HITO TOKCUYHOCTI.

Pesynpratn mochmimKeHHS BMICTY BaXKMX METalliB IOKa3alM, IO iX BMICT IEPEBHUILYE
MPUPOIHUH IX BMICT. Pe3ynbpTaTh OIIHKYM CTaHY IPYHTY Ha JaHii TEPUTOPIii 3 BUKOPUCTAHHAM (Pi3uKO-
XIMIYHUX Ta O10JIOTIYHUX METOIIB MOKA3AJIH, [0 HAWBUIIHWKA PIBEHH 3a0pyAHCHHS BAXKAMU MeTajJaMHu
CIIOCTEPIracThbesi MOOMU3Yy 3IITHO-MOCAJKOBOI CMYTIH. A KOHUEHTpalis HaQTONPOAYKTIB 3HAYHO
MEPEBHILYE JOMYCTUMI 3HAYECHHS.

OTxe, mpobneMi OIIHKK CTaHy IPYHTIB Ha JaHUX TEPHUTOPIAX Ma€ MPUIALIATHCA OUTbIIE yBaru
JUTSL T JIBUILICHHS PIBHS €KOJIOTIYHOI O€3MEKU CYyYaCHUX aepOIOPTIB.

VY pesynbTaTi aHamizy nepeBar Ta HeJOMIKIB (Pi3HKO-XIMIYHUX Ta O10JIOTIYHUX METOIB OLIHKH
CTaHy IPYHTIB Ha TEXHOT€HHOHABAHTAKEHUX TEPUTOPIAX, IO AKUX TAKOXK HAJEKaTb TEPUTOPI] NpUiIeri
JI0 aepoIoOpTiB, 3pOOMIM BHCHOBOK IPO TE, IO BHKOPHUCTAHHS OIOJOTIYHUX METOMIB OIIHKH CTaHY
IPYHTY Ha TEXHOTEHHO HABAaHTAXXCHUX TEPUTOPISIX € IEpPCIEeKTHBHUM 4epe3 psi IepeBar Haj
CKJIQJIHUMU Ta BapTiCHUMH ()i3MKO-XiMITHUMH METO/IaMH. 30KpeMa, Yepe3 IOCTYIHICTh Ta IPOCTOTY Y
BUKOPHCTaHHI MPH OIIHI[I CTaHy I'PYHTY Ta TEXHOT€HHOHABAHTAXCHUX TEPUTOPISX.
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KOINTEBA T.C. (YKPAIHA, XAPKIB)

PEKYJIbTUBALIA TA ®ITOPEKYJIbTUBANIA HIOPYIIEHUX 3EMEJIb
KPUBOPI3BKOI JAHAINA®THO-TEXHIYHOI CUCTEMMU

Xapxiecokuil Hayionanvhutl neoazoiynuil yHisepcumem imeni I'.C. Ckoeopoou
61002, m. Xapxis, eyn. Anuescokux 29, k.308; e-mail: koptevatania36@hnpu.edu.ua

Abstract. Kryvyi Rih landscape technical system is a territory that has undergone a powerful
effect of technogenesis, as a result of which various landscape complexes have been formed, which
cause the development of various derivative phenomena and processes, which sometimes manifest
catastrophically. In the structure of Kryvyi Rih landscape technical system (KLTS), industrial
landscapes, represented mainly by their mining subclass, prevail everywhere. Therefore, it is no longer
possible to reproduce the natural state of the landscape complexes of KLTS, and it is also impractical
from an economic point of view. However, it is necessary to develop measures that will help organize
the structure of mining landscapes in such a way that they not only do not harm the environment, but
also bring significant benefits. Therefore, one of the main tasks of optimization measures is to restore
the territory after industrial activity, prevent the degradation of mining landscapes and return them to
long-term and effective use. The main components of optimization of disturbed lands of KL TS are their
reclamation and phytoreclamation.

PexynpruBalis — cnpoba peanizyBaTd CKJIaJHUN KOMIUIEKC 1HXCHEPHHMX, TIPHUUOTCXHIUHUX,
MEJiOpaTUBHUX, O10THIHMX, CAaHITAPHO-TITi€HIYHUX Ta 1HIIUX 3aX0iB, SKi CIIPAMOBAaHI Ha ITOBEPHEHHS
MOPYIIEHNX MTPOMUCIIOBICTIO TEPUTOPiH Y pi3HI BUIU MPUPOJOKOPHCTYBAHHS (CiIIBCHKOTOCIIOIAPCHKE,
Jicorocmonapchke, pekpeatiiine). PexyipTuBalisi € HaUMOMMPEHIIUM 3aX0I0M, LIOAO HOJIMIIEHHS
nopyureHux 3emens KJITC, 1 Ha pgaHili TepuTopii peKyNbTHBALis MOIUILETHCS HAa JBa €TaIlu:
TIpHUYOTEXHIYHUN Ta Oi0THYHUH. Ha ripHUYI0TEeXHITHOMY €Talri 3AiIHCHIOETHCS TMiATOTOBKA 36MEITEHUX
yrifb, TJaHYBaHHSA IOBEPXHI penbedy, TMOTIM HAHECEHHS POMAIOYOr0 TIPYHTY HAa TEBHUMN
rippnyoTexHiyHui 00’ ekT HalvacTime Ha TepuTopii KJITC — BiaBanu, kap’e€pu MOTIM BiIOYBaeThCs
Memiopamis Ta iHmi pobotu. Sk mpukian, 3acumaHHs  kap’epy Ne 2 IleHTpasibHOTrO
ripango30aradyBaiapHoro komoOiHaty (L[I'3K). Biotwmunuii eram pekynbpTHBaIlii mependadac TeBHUH
KOMIUIEKC arpOTeXHIYHUX 1 (JiTOMETiOpaTHBHUX 3aX0/IiB, SIKi CITPSIMOBaHI Ha BiTHOBJICHHS Cepe0BHUIIA
iCHYBaHHS ’KMBHX OpPTraHi3MiB i rOCIIOJAPCHKOI MPOLYKTHBHOCTI 3€METIb.

3 pekyJbTHBAIE€I0 TOEAHAHA JyXKe TICHO (iTomeniopallis, MO SBISE COOOK KOMILIEKC
ONTHUMAJIGHUX 3aXOJiB, SIKI CIPAIMOBAaHI Ha TOJIMIICHHS POIIOYOCTI PEKYIHTHBOBAHUX 3€MENb 3a
JOTIOMOTOI0 BUPOILYBaHHS TPaB’ SHUCTUX, YarapHUKOBHX 1 JEPEBHUX METIOPaTUBHUX KYJIBTYP.

diToMeniopallis Ma€e BiIMIHHICTb Bijl 010JIOTIYHOT pEKyJIbTUBAIIIT, TAK SIK MOYKE BUKOPUCTOBYBATH
MIPUPOTHUHN TIOTEHITiad CAMOBIIHOBJICHHS POCIMHHOCTI 3 METOIO ONTHMI3aIlii TipHHYOTIPOMHUCIOBHX
naramadTie, i MOKe 3IIHCHIOBATHCS 0€3 MONepeIHbhOI TIPHUYOTEXHIYHOT peKyIbTHBAIII.

Y 1963 poui Bmepme Ha Teputopii KJITC Oyno mpoBeneHO peKyIbTHUBAlLilO0, HAYKOBII
HaMmarajucs miiopaTy pi3Hi 3a KUTTEBUMHU (GOPMaMHU BHIHM POCINH, K1 OyIyTh 31aTHI IPOPOCTATH HA
PO3KpUBHHUX TOpoAax BimBaiiB. PiTOpeKyIbTHBAIS Ha Kap €epHO-BimBaIbHUX Komiuiekcax KJITC
MPOBOIMIACE PI3HUMH METOIAMH — BiJI pyYHOT OCAIKK HACIHHS Ta CaJKAHIIIB 70 3aCiBY 3a JJIOMIOMOT'0I0
TeiKONTEPiB, ajie Ha XaJjlb MepIi cpoOu Oyiu ManoeeKTHBHUMH 1 MaTepianbHo 3aTpaTHi. Y XXI cT.
JOCHITHUKH JIWIIIA BUCHOBKY, 10 Halle()eKTHBHINIOW PEKYJIbTUBAIlS BUSBUIIACH HA KaM’ SIHUCTHX
BiJIBaJax, ki OyJIM 3acaPKeHi COCHOIO KpUMCBHKOIO. [Ticis BIamoro eKCepuMeHTy TOCITiTHUKH TTOYaTi
PO3pOOIATH CTpaTerii, HANPSMHU Ta MOJIeT PEKYJIbTHBAILlIT MOPYIICHUX 3eMelb HE JIUIIEe Ha TePUTOpil
KpuBopixoks, a i mo Bciid YKpaiHi.

3a3HaunMoO, MO0 HA CHOTOJHI BiNIOMI IIICTh HAaWOINBII MOUIMPEHUX HAIMPAMIB PEKYJIbTHUBAIII]
TipHUYONIPOMHUCTIOBUX JaHAMADTIB KpUBOPIXOKS: CUTHCHKOTOCIIONAPCHKUH (CTBOPEHHS Ta PO3BUTOK
arporeHo3iB), JCOTOCIIOAAPCHKUII  (CTBOpEHHS  JIICOBMX  HACa/PKeHb), BOIOTOCIOJIAPCHKHMA
(BUKOpHCTaHHSI Kap €pHHMX 1 TEXHOTeHHHMX BHMIMOK IIiJi BOAOMMHUINA), peKpeauidHuid, caHiTapHO-
TiTieHIYHUNA (MPU3YNTUHEHHS HETATUBHOTO BIUIMBY IOPYIIECHHX 3€MelIh Ha CTaH MTOBKUDISA) Ta
OyniBenbHUH (PO3BUTOK OYIIBHUIITBA).

OTxe, mojanblle 3anpoBaKEHHS peKynbTHBauii Ta itopekynpruBanii Ha Teputopii KJITC €
BKpai HEOOXiHO.
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BPOHCBKA H.IO., MAJILOBAHMII M.C., TUMUYK 1.C.,
[IOIIOBUY O.P., CJIIOCAP B.T. (YKPATHA, JIbBIB)

CYYACHI OIIXOJU ATAPTALII 10 3MIH KJIMATY

Hayionanvnuii ynieepcumem «J/lvgiecoka nonimexnika»
79013, syn. C. Banoepu, 12, Jlvsis, Yrpaina

Abstract. Climate change is a global environmental problem and it is a real threat to humanity.
Today, the climate on the planet is changing and the temperature is higher than it has been for two
millennia. The consequences for the population are in the form of extreme natural phenomena, namely:
droughts, floods, strong hurricanes, flooding of coastal areas and settlements, abnormal temperatures.
Due to climate change, people are threatened with extinction.

['moGanbHa 3MiHA KIIMaTy — OfHA 3 HAWTOCTPIIMINX E€KOJIOTIYHUX MPOOJIeM SKi CTOSATH Tepen
JIFOJICTBOM.

OCHOBHOIO IPUYHMHOIO 3MiHU KJIIMaTy € BeJIMKa KUIBKICTh Ta3iB, SIKi yTBOPIOIOTHCS B Pe3yJIbTaTi
nisuteHOCTi TELL, Tpancmopty, CinbChKOro rocnofapcTsa, NpoMUCIOBOCTI. Li rasu moTpamisors 10
atMocdepr 3eMii 1 yTpUMYIOTh COHSYHE TEIUIO Y HIDKHIX mmapax armochepu. lle mpu3Boauth 1o
HarpiBaHHS IUIAHETH 1 K HACIIJIOK IMiBUIIYETHCS CEPEIHBOPIYHA TEMIIepaTypa Ha 3eMIi.

I'moGanbHe MOTEITIHHSA BiIOYBAETHCS HEPIBHOMIPHO IO IUTaHETi. 3TiTHO 31 COCTEPEKEHHIMH,
cepenHs riobanbHa TeMIiepaTypa Ha 3emii Bxke 3pocia Ha 0,95-1,4 °C 3 1880 poky.

3MiHa KIIiMaTy IPOBOKYE Taki MpoOIeMHu:

- TAHEHHS JILOJOBHUKIB — 3 1979 poky 00’€M J1p0/1y B HAUTEIUTILIHIA TepioA B APKTHIL 3MEHIIUBCS
Ha 32%. Tako> TaHEHHS JIbO.Ty IPU3BOIUTH JIO ITiBUIIEHHS piBHs CBITOBOTO OKEaHYy 1 SIK HACIiOK i1
BOJIOO ONUHSIOTHCS LTI OCTPOBH;

- 3MEHIIEHHS OiOpI3HOMAHITTS — YMCENBHICTh TBAPHH 1 POCIMH 3MEHIIYETHCS 1 SK HACITIIOK
HaceJICHHS BTpayae ixy, JIiKHU, OJIAT;

- KJIMaTH4YHI ODKEHINI — Yepe3 OIMyCTeNOBaHHS, 30UTBIICHHS PIBHSA OKECaHY JIFOJAM 3MKITCHI
nepehKPKaTH Ha 1HITY TEPUTOPIIO, KA MPUAaTHA JJIs )KUTTS

- XBWII aHOMAaJbHOTO TeIUla — TMepiogd BHCOKOI TeMIepaTypd CTajld JOBIIMMH Ta
ekcTpeMaiabHImMH. Lle mepiona, KoM BHCOKa TeMIlepaTypa TPUMA€EThCs KiJbKa AHIB ITOCHiIb, 1 BHOUI
HE OITyCKa€ThLCS HIDKYE MTeBHOI T03HAYKH. L1 XBIUTI Ty»Ke CUITBLHO BiTIyBaIOTh JIFOIA IIOXMIIOTO BiKy a00
JIFOJIM 3 CEPIICBO-CYJMHHUMU 3aXBOPIOBAHHSIMH, OCKIIBKH Ha HUX II¢ BIUTUBAE HAWOIbIIIC,

- TATOIUIEHHS — 4Yepe3 3JUBHU MiJHIMAEThCS PiBEHb BOAM Y pidKax Ta 03epax i, K HACIiIOK,
CTAIOThCS MMABOJIKH;

- MOTY)XKHI CTHXIiiHI SBHINA — SBHUILIA, SKi MOPYIIYIOTh 3BUYHMH PHUTM KUTTS Micta (3001 B
NOCTayaHHI BOAM YU €JIEKTPOCHEPrii, MOpyIIeHHs poOOTH TPaHCIOPTY) Ta NCYIOTh YW PYHHYIOTh
MaiHO, a TAKOX MOXKYTh OYTH HEOE3MECUHUMH VIS )KUTTS MEITKAHIIIB;

- iHQeKmiiiHi 3aXBOPIOBaHHSA Ta ajleprii — i3 MOTEIUTIHHSAM 3pocia KUIBKICTh 1H(EKIIHHIX
3aXBOPIOBAaHb Ta BUIAKIB aleprii.

AnanTanis 10 3MiHM KJIIMaTy — L€ NPHUCTOCYBAaHHS NPUPOJHHUX YU JIIOACHKUX CHCTEM 0
(hakTHIHUX a00 OUIKYBAHUX KIIIMATHYHHUX BIUTMBIB UM iXHIX HACTIAKIB. 3aX0H 3 a1anTarii MaroTh pi3Hi
(dopmu Ta popMmaTH i 3a5ekaTh BiJl TpoMau, KpaiHU YX PErioHy.

Sk mpuknaz, KiTbKa 3aX0/(iB 3 aIanTallii 3MiHU KJIIMaTy B MiCTaX:

- O3eNeHEHHS MICT (YUM OuTbIIa KiTBKICTh 3€JICHMX a00 OJAKWTHHX 30H, THM MEHIIA
TeMIepaTypa B MiCTi).

- MiHIMaJbHE KOPHUCTYBaHHS aBTOMOOiNeM (mepeBary HagaBaTH MpPOTYJISHKaM IiLIKH,
BEJIOCHIIEIaM/CaMOKaTaM, IPOMaICbKOMY €IEKTPOTPAHCIIOPTY).

- 3MEHIIEHHS KUTBKOCTI BiIXO/1iB, TOBTOpHE BUKOPUCTAHHSA Ta MEPEPOOICHHS BiIXOIH.

- IpUI0aHHS TOBAPIB 3 HU3BKUM BYTJICIIEBUM CJIiIOM (BYTJICHEBHM CIIi/I — [1e CYKYTHICTh BUKU/IIB
yCiX MapHUKOBUX Ta3iB, SKi YTBOPWIHMCH BHACTINOK AiSUIBHOCTI JIOJUHM, BUPOOHHUITBA TOBapy 4
MTOCITYTH).
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TUMUYK 1.C., MAJIbOBAHMII M.C., BPOHCBKA H.10.,
VK B.M., CEPEJIA A.C. (YKPAIHA, JIbBIB)

CYYACHI NIJIXOM 10 YTUABALIT OPTAHOBMICHUX TEXHOTEHHHUX
BIJIXO/IIB

Hayionanvnuii ynieepcumem «Jlovgiecoka nonimexuixay
79013, eyn. C. banoepu, 12, Jlveis, Yxpaina

Abstract. The research is related to the utilization of organic man-made waste, namely sewage
sludge after the biological stage of wastewater treatment in municipal sewage treatment plants, which
is currently stored only in sludge landfills. It is proposed to use different methods of waste treatment
depending on the objectives in order to achieve the most effective results. The two main ones are
biocomposting and anaerobic digestion.

Ha cporognimHiéi neHb mpoOjeMa MOBOPKEHHS 3 BIAXOJAMHU € HAJ3BHYAHHO aKTyalbHOM,
OCOOJTMBOIO KaTETOPi€l0 BIXOJIB € OpraHiuyHI BiIXOAHM TEXHOTEHHOTO TOXOJDKEHHS, SKi Ha JaHWM
MOMEHT Maiike He YTHIi3YIOThCH, TUIBKH CKIaAYIOThCS. 3araapHuii 06’eM ocanis ctiuaux Box (OCB),
1110 YTBOPIOIOTHCS BHACIIIOK OUHUIIEHHS MICBKHUX CTIYHHX BOJ HA KaHANI3aI[IHUX OYHUCHUX CIOPYJIax
(KOC) cranosuts 0,5-1,0 % Bi KiTBKOCTI OYHIICHUX CTIYHUX BOJ] 32 BOJIOTOCTI OCa/IiB BiAMOBIHO 97—
98 %. OToX, 32 piK YTBOPIOETHCS B cepeaboMy Omm3pKko 1 M3 ocaniB Bojorictio 97 % i3 po3paxyHKy
Ha OJIHOTO CKBIBAJICHTHOT'O MeIIKaHIM. Buxojsuu 31 cymaproi gakruunoi npoaykrusHocTi KOC, B
VYkpaini mopoky ytBoproerscs 0mu3pko 40-50 muH. M3 OCB Bosorictio 97 % abo 1,2-1,5 miH. T
ocaliB y IepepaxyHKy Ha cyxy peudoBuny. 3rigno 3 JACTY 8727:2017 "Ocan criyHMX BOI.
IlinroryBaHHS OpraHO-MiHEpaILHOI CYMIMIi 3 Ocaay CTIYHHMX BOX", 3arajlbHa KUIBKICTh HAKOTTUICHHUX
"crapux" ocaniB CTIYHHX BOJ B MaciiTabax Ykpainu orinena B 1 mupa. ToH. Lleit ctangapt mpononye
BUKOPHUCTaHHS 0iOTEpPMiYHOTO KOMIIOCTYBAHHS, SIK OJHOTO 3 €KOHOMIYHO HAHJOIUIBHIIINX METO/IB
3He3apakeHHss OCB, Ta BCTaHOBIIOE BHMOTH IO TEXHOJOTII NMPUTOTYBaHHS OPraHO-MiHEPaIBHOI
cymimi 3 OCB g nogansmoro ii BHKOPUCTaHHS Y CUTBCHKOMY Ta JIICOBOMY T'OCITOIAPCTBI.

Takox 3a KOpJIOHOM, 1 3 HEJJABHBOT'O Yacy B YKpaiHi, aKTUBHO TIOYAJIM PO3BUBATUCH CTAHIIIT JJIs
BUPOOHMIITBA Oiora3y, Ha SKMX B KIHIIEBOMY €Talli HAKONMYIYIOTHCS BiJIXO/IH BiIIpallbOBaHOi OioMacH,
IO TakoX MoTpedyroTh yTwiizamii. [lopsn 3 TuMm, B YKpaiHi HapocTaioTh MOTpedH Yy MPOBEACHHI
0i0I0TIYHOT peKyIbTHBAIlIT HA BiIIPallbOBAaHUX TEXHOTEHHUX 00’€KTaX (CMITTE3BAIUINA, TSPUKOHU Ta
1H.) aJpKe [el mpollec MoTpedye 3HAYHUX PeCypCHUX Ta (iHAHCOBUX 3aTpaT, OTKE TMOIITYK 3ac00iB IS
HOTO 37ENIeBICHHS 1 30epeKeHHS MPUPOTHUX PECYPCIB € HAM3BUYAMHO TIEPCIICKTHBHUM.

Benmnkoro mommpenHs B YkpaiHi Ha meil  wac HaOyno — 0iOKOMITOCTYBaHHS
CLIBCBKOTOCITIOIAPCHKHIX OpraHiyHUX B1AXOmiB TBAapUHHOTO MHOXOKEHHS. Peanizamis
oioxkommoctyBanHs OCB 3Ha9HO MEHII MOTITUPEHA BHACITIIOK K MEHITIOl eHepreTHIHOI IiHHoCcTI OCB,
TaK 1 3 MPUYMHA CKJIATHOCTI peai3allii KiHI[eBOTO MPOAYKTY 3 OTIISAY Ha MOKIIUBUH ITi IBUIICHUN BMICT
y OCB pi3Hux TOKCHMYHHMX 3a0pynHeHb. Pasom 3 TmM, komnoctyBanHs OCB nocTaTHRO MIMPOKO
3aCTOCOBYETHCS y OaraTbox KpaiHax €BponH, 30KpeMa B YTOPILHMHI 3a 1i€10 TEXHOJIOT1I0 00poOIIsIOTh
ommseko 78 % ocanis, y Uexii — 39 %, y Himewauni — 12 %, y [ombmti — 9%. MoxTuBril T IBUATIICHIH
BMicT y OCB cronyk BayKKMX METaJIB Ta iHIIMX XIMIYHHX 1 010J0T1YHHUX 3a0pyAHEHb YHEMOXKIHBIIOE
3aCTOCYBaHHSI KOMITOCTY Ha iX OCHOBI y CIJIbCHKOTOCIIOIAPCHKUX IIIISAX, 3aT€ BIKPUBAE MEPCIICKTHBU
BUKOPUCTAHHS TAKUX KOMITOCTIB I O10JIOTIYHOT peKyIbTHBAIll OPYIICHUX 3eMeNb (BiamparsoBaHi
Kap’epH, TEPUKOHHU, CMITTE3BANIAIIA Ta 1HIIII. ). 3a6opoHa moa0 Bukopuctanas OCB Ta murecrary, sxuit
OTPUMYIOTh B PE3yJIbTaTi 30pO/KyBaHHs CUpOBUHH Ha ocHOBI OCB, B CiIbCHKOIOCIIONAPCHKUX IIISX
Ha CHOTOJIHIIIHIH JeHb BiJICYTHS B YKpaiHi. Ane 3rigHo i3 Permamentom (€C) 2019/1009 mono npasuit
noctyny Ha puHOK €C ynoOproBalbHHUX MPOIYKTIB, TUTECTAT, OTPUMAHAN BHACIIIOK 30pOKyBaHHSI
cUpOBUHHM, B ckian kol Bxomath OCB, 3a00pOHEHO BUKOPUCTOBYBaTH sK J00puBa Y
CLITBCBKOTOCIIOIAPCEKOMY BUPOOHHITBI. TOMY €IMHUMHU TIEPCIIEKTUBHUMHU HANpPSIMKAMU YTHIII3aIlii
TaKuX MPOMYKTIiB HA MaOyTHE, SIKAH JO3BOJIAB OM 3aJTydaTH MOTEHITIa] €JIEMEHTIB KUBJICHHS POCIIHH,
saki € B ckiani OCB, € BUKOpHUCTaHHS iX B IUUIIX OiojoridHOi peKyiabTuBamii abo B JICOBOMY
rocroiapcTBi. BBeleHHsS B CKJIaJq KOMIIOCTIB MPHUPOJHUX COPOEHTIB JO3BOJNSE BUKOPUCTOBYBATH
cyOcTpaTH 1 B IIIAX peMerialii (IOCUTh 9acTO Ha MPAKTHUIIl HEOOXiTHICTh B MIPOBEICHHI 010JIOTiYHOT
PeKyIbTUBAIlT CYITPOBOIKYETHCS 1 MOTPEOOI0 B peMeiartii).
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PUBYEHKO JI.C., CABUYK C.B. (YKPAIHA, KUIB)

CYUYACHUM CTAH CKJIATOBUX PMIAHIF{HOFO PEXUMY
COHSIYHOI PAJIAIII B YKPAIHI

Yxpaincokuii ciopomemeoponociunuii incmumym JJCHC ma HAH Vkpainu
03028, np. Hayxu 37, Kuis, Ykpaina, L.S.Rybchenko@gmail.com
SvetlanaSVS120676@gmail.com

Abstract. The results of changes in the components of the solar radiation regime during for 1991-
2020. An increase in the duration of sunshine and direct solar radiation in the warm period of the year
in a larger area of the country is characteristic. Scattered solar radiation decreased in almost all months
of the cold and warm period almost everywhere in Ukraine. The total radiation increased during the
warm period of the year, especially in the north and in the southern Steppe. The albedo of the underlying
surface increased slightly, especially during the warm period in the south. The total radiation balance
increased over a large area of the country, especially in the northeast and northwest.

3MiHH, iHOAI ICTOTHI, Yy HAAXOMKECHHI TMOTOKIB KOPOTKOXBHIILOBOI pamiamii depe3 MpupoaHi i
AHTPOTIOTeHH1 YNHHUKY HaOYJIH CUCTEMHOTO XapakTepy. CydacHa 3MiHa KIIiMaTy BIIMBAE Ha CKIIA/IOB1
pazianiifHOro pexuMy, 0coOIMBO Ha TPUBAIICTH coHstuHOTO csiiBa (TCC), mpsmy, po3cisHy COHSYHY
paziarito, TOMy BH3HA4YEHHS IX MPOCTOPOBO-YACOBOTO PO3MOALTY € aKTyaabHuUM. Hacmimkom
3aKOHOMipHOCTEH (POPMYBaHHS CKIAIOBUX PAIIAIiiiHOTO PEXUMY CTaH MIOCYXH.

HaBeneno pesysnbpraTH cydacHHX 3MiH CKJIaJOBUX padiallifiHOTO pexXuMy 3a apxiBoM
METEOpOJIOTIUHOI ¥ akTHHOMeTpH4YHOI Mepexi cnoctepeskenb L[I'O imeni Bbopuca CpesneBcbkoro
JCHC Vxkpainu.

Y 1991-2020 pp. TCC 3pocrae 3 TpyIHS 10 JTUIEHb-CEPIIEHb, a psAMa pajaiaiis — 3 TPy JHI-CIUHs
10 YePBEHb-JIUIIEHE 13 YKpaiHchkux Kapnart, nmiBHIUHOTO 3aX01Ly 10 UEHTPY, MiBAHA. Po3cisHa pamiaris
3pOCTaE 3 TPYIHS 0 3a3BHYal depBHS 3 YKpaiHChkmx Kapriart, 3axomy, MiBHIYHOTO CXOMy, ITBHOYI,
OCepenKiB IEeHTPY A0 MiBAHSA, MiBHOYI, iHOAI 3akapnarta. CymapHa pagiamis 3pocTa€e 3 TPYAHS MO
YepBEeHb-JIMICHD i3 YKpaiHchkux Kapmar, miBHOYI 1O MiBAHS, LHEHTPY, OCEPEIKiB MIBHIYHOTO CXOIY,
iHKONHM 3akapraTTsa. Anb0eo CyTTEBO 30UIbIIY€ETHCS 3 JMITHA-CEPIIHS MO CiYeHb 13 OCEpeAKiB MiBAHS,
MiBHIYHOTO 3aX0[y, 3aKapnaTTs, IHKOJIX 3aX0y Ta IEHTPY 0 PEeTioHIB MiBHOYI, 3aX0/Ay, Y KpaiHCHKUX
Kapnar, iHkomu meHTpy, ocepeakiB miBaHs. Pamianilinuii OanaHc Bij’€MHUI NEPEBAKHO Y XOJOTHUIMA
Mepiof, CYTTEBO y TPYAHI-CIYHI; a ICTOTHO OLTBIINI JOMATHHIA — 3a3BUYAld y TETUIHH.

3a 1991-2020 pp. BimHocHO 1961-1990 pp. HaNOLIEIMX 3MiH 3a3HaH TCC, mpsMa, po3cisHa
pamiamisga. XapakTepHUM € 30UTbIIEHHS 3a TeIUIni mepion poky Ha Oinpmii Tepuropii TCC, mpsmoi
pamianiii, 0ocOOJMMBO Ha MIBHIYHOMY CXOJi, MiBHOYI, 3ax0ji Ta mpsmoi paniaiii Ha miBaHi. Jlemio
3mermmiack TCC B ocepenky MiBAHA, a IpsiMa pajiamis — BiTUyTHO Ha MiBHOYI, y miBaeHHOMY CTemy.
3MeHIMIach po3CisHa pajiallis MPaKTUYHO Yy BCi Micsli Maike MOBCIOJHO B KpaiHi, 0cOOIMBO Ha
MiB/HI, BHOYI, 3aKapmarTi; ajie HE3HAYHO 3a PiK, TeIUIMH Nepioj Ha MIBHIYHOMY CXOJIi, MiBHIYHOMY
3axofi, y ueHtpi. YacTkoBo 30inbIMiIack cymapHa pamiallisi, 30KpemMa B TeIUIMH Mepiol, 0COOIMBO Y
[EHTpi, Ha MBHIYHOMY CXO/i, BITYyTHO Ha MIBHIYHOMY 3aXO/i, MMBHI; IPH iICTOTHOMY 3MEHIIIEHH] Ha
niBHOYi, y miBgeHHomy Cremy, 3Ha4HO Ha 3akapmarTi. IlepeBakHO nemio 30UTBIIMIOCH albOeno,
0co0JIMBO B TEIUIMH Mepiof Ha MiBAHI; MPH 3MEHLICHHI Ha 3akapraTti. 30LMbLIMBCA pamialiifHuN
OanaHcC, 30KpeMa B TETUIMH TepioJl, Ha 3HAYHIH TepUTOpii, 0COOIMBO Ha MIBHIYHOMY CXOJIi, TIBHITHOMY
3axo0/Ii, MBHOYI; MPH ICTOTHOMY 3MEHIIeHi y miBaeHHoMy CTery, Ha IiBHOYI.

Amnanoriunumu € 3mian TCC, npsmoi pamiamii mix 10-piausmu y 1991-2020 pp. Taxox
nofioHuMu OyJi KOJIMBaHHS PO3CisIHOI, cyMapHOi pafiauii Ta pagiauiiiHoro 6anancy B 2001-2010 pp.
momo 1991-2000 pp. i3 Bix eMHUME 11 BiAXWIECHHIMA Ha OUTBIIIN 9acTWHI YKpaiHW; MPU BiAMiHAX ¥
2011-2020 pp. moxmo 2001-2010 pp. — i3 ogaTHUMH Ha 3HauHi# ii Tepuropii. [logiOHi 3MiHK anbbeno B
2001-2010 pp. momo 1991-2000 pp., B 2011-2020 pp. momo 2001-2010 pp. i3 mepeBaxkHo iforo
3MEHIICHHSAM, OCOOJIMBO y XOJIOJHUH TEPiof; MpH YacTKOBOMY 30UTBIICHHI Yy TETUTMH Tepiof, iHOA
X0oJoTHUH. BOHO HE3HAYHO 3MIHIOETHCSI TEPUTOPIEI0, CYTTEBO Y XOJIOIHHIMA MEPiO, 0COOIHUBO B3UMKY.

OTtpuMaHi BUCHOBKH Ba)KJIMBi AJIs1 KIIIMaTHYHOTO OOCIYrOBYBaHHS Pi3HHUX rajy3ell eKOHOMIKH:
CLIBCBKOTO Ta KOMYHAJILHOTO TOCIIOJApCTBA, Ieli0eHEPreTUKHY, Oy 1iBHULITBA TOLLO.
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KPYTOI'OJIOBA 1.O., AHAPCEBA H.M. (YKPAIHA, OJIECA)

METOAUYHE 3ABE3INEYEHHS EKOHOMIKO-EKOJIOFI‘IHQi BE3IIEKH
INIAINPUEMCTB EHEPTETUHYHOI'O CEKTOPY YKPAIHHN

Hepoiwcasna ycmanosa «Incmumym punky i eKOHOMIKO-EKON0IUHUX O0CTIOHCEHD
Hayionanvnoi akademii nayk Yxpainuy
65044, @panyysvxuti 6ynveap, 29, Odeca, Yrpaina

Abstract. The relevance of the work is determined by Ukraine's international obligations
regarding issues of economic and ecological security and environmental protection, in particular
regarding the reduction of carbon dioxide emissions into the atmosphere. In Ukraine the losses from air
pollution in 2020 amounted to 10.42 billion $ (US dollars) or 6.7 % of GDP (Gross domestic product).
Up to 83% of all emissions of pollutants into the atmosphere of Ukraine fall on the electricity sector
from the combustion of all fuels. A methodical approach of integral numerical assessment of the impact
of emissions from coal burning in solid fuel local boiler houses has been developed, which allows taking
into account both the economic component and the ecological and social one.

MeToto 11hOT0 JOCIHIHKeHHS € (POPMYBaHHS METOAMYHOTO MiAXOIy MO0 iHTErpajIbHOI OIIHKA
OOTPYHTOBAHOCTI 3aMIIllEHHsT JOBTOMOJYMEHEBOTO Ta30BOTO BYTrULIT Ha OIOBYriUmIsT B KOHTEKCTI
3a0€3MeUCHHs] €KOHOMIKO-€KOJIOTTUHOI Oe3MeKH MiJNPUEMCTB €HEpreTHUHOro ceKkTopy Ykpainu. B
VYkpaini BcTaHOBJICHO 1 mpamoe 15233 mokaabHUX TBEPAONMATMBHUX KOTEIBHUX 30WUTKH Bil
3a0pyAHEHHS TOBITPS SIKUMHU CTaHOBUTH 0Jin3bko 350 miH. noia. CILA., ado 10 000 muH. rpH.

Yepes 11e BUPILIyBaTH €KOJIOT1YHY podiaemMy B YKpaiHi 0e3 ypaxyBaHHS BUKHUIIB Bij JTOKAJIBHUX
TBEPIOMATUBHAX KOTEIIEH Majoi MOTYXHOCTI HEMOXUIMBO. EKONOTIYHMIA aHaii3 BUKHUIIB BiJ] IHX
KOTEJIeH HaMH{ MPOBEJCHO 3 BUKOPUCTAHHSM IOKAa3HUKA — PiBHS IIKiUIMBOCTI AuMoBHX rasiB (I'1) — ue
BITHOIIIEHHS CepeHbOi KOHIeHTparii i-i pedoBuHu (Ci) y IOUMOBHX Ta3iB O CepeaHbOA000BOT
TPaHUYHO IOIyCTUMOI KoHIIeHTparii miei pedosunu [[1/1KiJcc B atMochepHOMY TOBITpI:

I'i = Ci/[I1AKi]cc IIpu I'i>1 nebesneka BmmBYy icHye, mpu ['i<l TexHONOTriYHMHA Hpouec HE
BITMBA€E Ha MPUPOIHE cepenopuie. [IpoBeneHuii aBTopaMy aHalli3 BUKHIIB TIOKa3aB, IO HaitOiIbIIe
MIEPEBUILICHHS piBH;I IIK{AJTMBOCTI TPAaHUYHO AOMycTUMOi KoHueHTpauii y 5300 pasiB y miokcumy
BYIJIELIO (COz) Ta /:uoxcm:[y cipku (SO2) y 168,8 Pasy, a TakoXK OKCHJLy a30Ty NOzy 6,1 pasu.

VY nocnimkeHHi po3po6neH0 METOJIUYHAN TTiJTXi]T 1HTerpanLH01 €KOHOMIKO-EKOJIOTIYHOT OIIHKH
HIOI0 3aMillleHHS BYTUDISL Y TBEPAONMAIMBHUX KOTJIAX CIELiaIbHO ITTOTOBICHUM TalliBOM -
OloByrimsiM. Lle manuBo Mae BHPOOJATHCS LEHTPaTi30BaHO Ha MIiANPUEMCTBI, SKE OOJIaTHAHO
HEOOX1THOIO TEXHOJIOTIEI0 Ta CHCTEMOIO OYHIICHHS.

ExoHomiuHa orjiHKa 30WUTKIB BiJl 3a0pyIHEHHS MOKe OyTH BHKOHAaHA 32 YAHHHMHU B YKpaiHu
CTaBKaMU TOJATKy Ha BHUKHAM B aTMOC(epHe MOBITPSA BiJ OKpeMUX 3a0pyIHIOIOUYUX PEYOBUH
CTariOHApHUMHU JUKepesaMu 3a0pyJHEHHS.

Jis o0Jiky eKOHOMIYHUX BTpAT BiJ[ BILIHBY 336py,Z[HIOBa‘-IlB Ha 3;[opo13$1 1101 (S71 aBTopaMI/I
NPOTOHYETHCA BUKOPHCTOBYBATH KUTPKICHI OIIIHKM E€KOHOMIYHOI IIIHHOCTI BIUIMBY Ha 3JI0pOB'Y,
noB's13aHoro 13 3a0pynHtoBadamu PM 2,5 1 NO x 1 SO 2 y po3paxyHKy Ha KiJIOBaT-TOAHHY BUPOOHHIITBA
TETI0BO1 Ta/ab0 eJIeKTPUYHOI eHeprii.

CupoBHHOIO IS 3aBOMIB 110 BHPOOHHMIITBY OIOBYTI/UISI MOXeE OyTH cCojioMa 3€pPHOBHX Ta
3epHO0000BHX KYJIbTYp. XiMIUYHHI CKJIAJ WX BiIXOIB CXOKHUH 13 CKIIaJIOM JICPEBUHU, BIIPI3HAIOYUCH
JUIIEe HEBEJNHWKOK PI3HUIEI0 Yy CIiBBIIHOIIEHHI OCHOBHMX KOMIIOHEHTIB,. Tomy roprodi Biaxomn
CLTBCHKOTOCIIOIAPCHKOT AISUTBHOCTI CITiJT PO3TIIANATH AK JUKEPENO BYTIIEIIO, BOIHIO Ta KHCHIO.

ABTOpaMu TakoX po3po0JieHa TEXHOJOTIYHA cXeMa KapOoHi3allii COJOMU B aBTOTEPMAIbHOMY
peXuMi 3 OTPUMAHHSIM TPHOX BHIB MPOMYKTIB MipoJIi3y: OI0BYTULIA, SK aJbTEPHATHBHOTO TAJIHBA;
Oilouapa, SIK OpraHiyHOro T0OpUBA; CHHTE3-Ta3a, SIK albTEPHATUBHOTO JICTHOTO MaJIUBA.

[Ipu kapOoHizallii cOJIOMU B aBTOTEPMAIILHOMY PEXHMI BHXIJ TBEPIUX YaCTUHOK CTAHOBHTH
35%, a Buxinx ra3oBoi ckiagoBoi 40% Bix Macu cyxoi cHpOBHHH. TakuM 9uHOM 3 | TOHH COJIOMH, 3a
TEXHOJIOTI€I0 SIKY MU IPOMOHYyeMO, Oyzae oTpumano 350 kr TBepaoro Byruerto i 0 400 Kr TeTKux rasis.

Vkpaina Mae YHIKQTBbHHH pecypc Pi3HUX BiIXOIIB CUTECHKOTOCIIONAPCHKOI MisSUTBHOCTI, IO
JIO3BOJISIE BUPOOJISITH €KOJIOTTUHO HEHTpasIbHE TBEP/IE MAIMBO - OI0BYTULIS [l 3aMIIEHHS BUKOTTHOT'O
Byrist. BpoBapkeHHs 1bOro miaxoy BiamosimaTumMe crpareridnii nomituii €C - Green Deal.
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KUXTEHKO $1.B., THUMO®EEB B.€. (YKPAIHA, KUIB)

POJIb COHAYHOI EHEPTETUKHU TA MIHJIUBOCTI KIIMATY 1A
INIATPUMAHHSA (CTAJIOT'O PO3BUTKY) HAHOHAJIBHOI EKOHOMIKHA

Ykpaincokuii ciopomemeoponociunuii incmumym JJCHC Vkpainu ma HAH Ykpainu,
micmo Kuie, npocnexkm Hayxu 37, https://uhmi.org.ua

Abstract. The benefit of using renewable energy sources, and in particular solar energy, is
assessed. The impact of solar energy projects on the environment is determined. A separate place is
occupied by the impact of solar installations at different phases of the life cycle on the environment and
an assessment of the sustainable development of various heat production alternatives is created.
Conclusions were made that it is necessary to solve some environmental problems of renewable energy
sources, and in particular solar energy, for the full introduction of renewable energy sources into the
energy system of the state.

Eneprist — omHa 3 OCHOBHHX MOTPeO AJIs BIDKUBAHHS JIIOJCTBA. BOHA € BayKITMBOIO AJIS1 IPOTpecy
TIEBHOI JIep’KaBH, B TOMY 4HCIi i YKpaiHHM Ta CyTT€BUH YHMHHUK €KOHOMIYHOTO po3BUTKY. COHsSYHA
paziarisi € TOJOBHAM KJIIMaTOTBOPYNM UYHHHHUKOM 1 MOXe OyTH TIEpeTBOpPEHa y €NEKTPUIHY CHEPTiIo,
1o hopmye ii Ik eKOHOMIYHO, TaK i €KOJIOTIYHO MPUBAOIMBHUM JKEPEIIOM €HEpTii, 3 — TOMIX YCiX BHIIB
eHeprii, oco0nMMBO anbTepHaTUBHUX. KpiM TOro, COHSAYHA paiiaiisi 1omoMarae B JOCITIDKEHHI 3MiHU
KJIIMaTy Ta TIPOSBIB TJIOOAIBHOTO TOTEIUIIHHS, 30KpeMa 3a JOMOMOTOI0 BHWBYCHHS MIiHJIUBOCTI
CKJIAJIOBUX COHSYHOI pajiarii Ta TPUBAJIOCTI COHSITHOTO CSUBA.

B VkpaiHi icHyI0Th 1O0CTaTHBO CIIPUATIIMBI YMOBH JJIsl BUKOPUCTAHHS COHSYHOT €HEeprii 3aBAsSKU
HACTYITHUM OCOOJMBOCTSIM PO3BUTKY COHSYHOI EHEPreTHKH: CIPUSATIMBUN PiBEHB IHCOMSAIIT YKpaiHu;
HAJ[3BUYANHO CIPHUATIMBI MOMJIMBOCTI IHBECTYBaHHS B ajbTCPHATHBHUN EHEPreTHYHHHA CEKTOp
VYxpainu, yepe3 BOJOAIHHSA PI3HOMaHITHUMH 3armacaMd CHPOBHHHU 1 HasBHICTb AOCTaTHHOTO PiBHS
kBawiQikamii (axiBIiB y Trany3i MPUPOAHUYMX HAYK; MOCTiIHE 3POCTaHHS BapTOCTI E€NEKTPOeHepril
pPOOHTH BHIIPABIaHUMH iHBECTHIIII B TEHEPAIIIIO BIACHOI CICKTPHKH.

KnimaT Ykpaiau y oMy € CIpusSTIIMBAM [JIs1 PO3BUTKY €KOHOMIKH, 30KpemMa 3eMiepoOcTBa i
TBapUHHHUIITBA, 3a KIJBKICTIO COHAYHOI pamianii, Teria, Boioru. IIpoTe meBHI CHONy4eHHS
arpoKJIiMaTHIHNX YMOB Y Pi3HI C€30HH MOXKYTh 3yMOBIIIOBATH HECHPHUATINBI SBUINA, 3HAYHY YACTKY
SKHX CTaHOBJITh IIOCYIDIMBI, IO 3aBJalOTh IINKOJAU CUILCHKOTOCIIONaPCHKOMY BHPOOHHIITBY,
EHEepreTHIl, TPAHCIIOPTY Ta IHIIMM Taly3sM €KOHOMIKH, HACEJICHHIO.

Ha ti moTeriHHA MpakTHYHO y BCi CE30HU POKY, 3pO0JIEHO BUCHOBOK IPO 3arajibHe MOCHUIICHHS
EeKCTPEMaIBHOCTI Y OCTAaHHE ACCATHPIUYSA, BHIIJICHO PAOHM 3 HAMOUIBIITNM CTYIEHEM KIIMaTHIHOI
Bpa3NUBOCTI. BIpogoBk JITHROTO CE30HY, Ha TJi 3pOCTAlOYOro AediluTy aTMOCQEpHHX OMaliB,
paiioHM Ha MiBIHI, CXOi, OCEPEIKU LIEHTPY Ta 3aX0[y € HahOiIbII Bpa3nuBUMHU. ToOTO 30ibLICHHS
YacTOTH 3acyX 3a MepioJ KalleHAApHOTO JTa € OyKe BAXIUBUM (AKTOpOM, SKHH HEOOXiTHO
BpaxoBYBATH NPY CKJIaJJaHHI TOBTOCTPOKOBHX IPOTHO3IB HA MalOyTHI POKH.

Pa3zom 3 TUM, BU3HAYECHO BaKJIMBI 3MIHU Y PEKUMI CKIIAIOBUX COHSIYHOI paiiamii Ta TpUBaIOCTI
COHAYHOTO csiBa. IIpoTaromMm cydacHOTO KJIIMAaTHYHOTO TIepiOAy TOTEIUTIHHS BiA3HAYAETHCS
3pOCTaHHSAM TPSIMOi COHSIHOI pajiamii Ta anp0em0 MOBEpXHi, a TaKOXX TPUBAJIOCTI COHIYHOTO CANBA.
3MiHU OanaHCy CKIAAOBUX paliallifHOTO peXUMY CYNpPOBOIKYIOTHCS KOJTHMBAHHSAMH 32 BereTalliiHui
nepiof, i3 TEHICHUI€I0 MOCWUJICHHS MOCYLUUIMBOCTI; IO iCTOTHO BIUIMBa€ Ha YMOBH BUPOILYBaHHS
CLITBCHKOTOCITOIAPCHKIX KYJIBTYp Y HaIli KpaiHi, 3yMOBIIOIOUH IX TIOMIHUPEHHS TEPUTOPIEIO.

OrniHeHa KOPHCTh BUKOPWCTAHHS BiJHOBIIOBAJBFHUX JKEpeN €Heprii 1 30KpeMa COHSYHOI.
BusHaueHuil BIIMB NPOEKTIB BiIJHOBIIOBAaHUX IyKepen eHeprii Ha moBkiyuii. Oxpeme Mmicle 3aiimMae
BIUIMB COHSYHHX YCTaHOBOK NpH PI3HUX (a3axX >KUTTEBOTO IUKIY Ha HABKOJHIIHE CEPEIOBHUIIE i
CTBOpPEHA OIlIHKA CTaJOr0 PO3BHUTKY PI3HHUX aIbTEPHATHB BHPOOHHUIITBA Teruia. 3p0o0JieHI BUCHOBKHU
po Te, MO HEOOXITHO BUPILNIMTH JAESKI €KOJIOTIUHI MPOOJIeMH BiHOBIIOBAILHUX JDKEPEN SHEeprii i
30KpeMa COHSYHOI, JJsl TIOBHOI'O BIPOBAJKEHHS B CHCTEMY CEHEPIeTHKH JEpKaBH came
BiJTHOBJIIOBAJIbHUX JPKEPEN EHEPTii.
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CABAJIAILI B.B., KOHOBAJIOB O.B., T'YMHUIIbKHI S.M. (YKPAIHA, JIbBIB)

3ACTOCYBAHHS COPBIIMHUX METO/IB JJIs1 BUJTTYUEHHS
HNECTHIMAIB 31 CTIHHUX BOJ

Hayionanvnuii ynisepcumem «J/Ivgiecoka nonimexnikay
Kageopa exonoeii ma 3banancosanozo npupoooKopucmyeaHHs.
m. JIvgis, eyn. C. banoepu, 12. e-mail: virasabadash@gmail.com

Abstract. A simple and effective method of studying the migration of glyphosate and its
metabolites in an inert medium is proposed, the dependence of the process speed on the direction of the
diffusion front is established. Diffusion coefficients and kinetic coefficients of the diffusion process
were calculated. Adsorption was carried out on natural zeolite of the clinoptilolite structure. It has been
established that cleaning the water environment from organophosphorus compounds - pesticides is
expedient and recommended for their use. The kinetic laws of adsorption and the theoretical
interpretation of the adsorption process on a fixed zeolite layer are given.

3a0pyMHEHHS TOBKULISA MECTHIMAAMH € CEPHO3HOI0 MPOOIIEMOIO, SKa IMUPOKO BHBYAETHCS Y
BChbOMY CBITI. He3Baxaroum Ha I1ie, JOCTIDKEHHS ITOKA3alM, IO 3aJUIIKK WX KOMIIOHEHTIB 1 iX
MeTa0OITH 3HAXOIATHCS Y BOJI 1 IPYHTH i€ i1eHTH(DIKYIOThCA, 1 Mirpamii B eleMeHTaxX cepeJoBHUIIa
MIPU3BOJIATH O HAKOMUYEHHS IUX CIIONYK y BOJHUX 1 TPYHTOBHX OpraHi3Max, a TaKoX Yy Xap4dOBHX
npoaykrax. KpiM TOro y MOBKULII 9acTo MPUCYTHI Oi0NOTIYHO aKTHBHI 1HTPEIIEHTH TMECTUITUIIB.
CrinbHUM (GaKTOpoM, L0 BU3HAUYAE CTIHKICTh Maike ycix 0e3 BHHATKY MECTHLUAIB, € X 3IaTHICTh
azcopOyBaTHCs YacTOYKaMU IPYHTY, 00 B afcopOOBaHOMY CTaHi BOHHM CTalOTh MajOJOCTYITHUMH IS
MIKpOOpraHi3MiB Ta ci1ab0 TMiJTalOThCS XIMIYHAM TIEPETBOPEHHSAM. TOMY IOCHIJKEHHS Ta
MOJICITIOBAHHS MPOIECIB MIrparlii IECTHIHIIB Y JOBKIJUII € aKTyaJIbHUM 3aBIaHHSM.

JocnimkeHHs mporieciB Mirpailii NECTHIHUIIB y IPYHTI € aKTyalbHOIO TEMATHKOK i IIHPOKO
JOCITIIKY€EThCsT OaraThbMa BITUYHM3HSHUMH Ta 1HO3EMHHMH BUYCHHMH. Y JITEpaTypi PO3TIAAAIOTHCS
(bhakTopy BIUIMBY Ha MEPEMIICHHS CTIHKMX OpPraHiuyHUX 3a0pyIHIOBAYiB B JOBKLLI; OCOOIMBOCTI
JAHOTO MpOIecy 3a HAasBHOCTI JKepena MOCTIHHOTO 3a0pyIJHEHHS (TepUTOpii KOJMIIHIX CKIIaaiB
3ac00iB 3aXHCTy POCIMH). [cHYFO4I MO MiTpallii IECTHIINIIB B arpOIIeHO03aX SBISIFOTH COOOK0 MOJIEIh
nepeMilieHHs 3a0pyIHIOBaya 3a HasABHOCTI MOCTIMHOTO Kepena 3a0pyJHeHHS 1 PO3B’A3YIOThCS AK
PIBHSHHS TICEBIO TNEPIIOTO YM TICEBAO JAPYTOro MOPSAKY, TAKOXK 3YCTPIYalOThCS EMIIpUYHI Ta
MIPENICTABJICHHST MOJENEH Mirparlii, ki MarOTh JOBOJIi HU3bKY TOYHICTH 1 BUCOKY CHEIU(IYHICTH JI0
YaCTKOBUX BHUIIAIKIB 3aCTOCYBAaHHS TaKUX MOJeIed. MeTonuka JOCTIKEHHS Mirparii IeCTHITUIIB Y
TPYHTOBOMY CEpEIOBHILI BKIFOUAIa €Ty JOCTiKeHH 1ndy3ii riidocary y rpyHTOBOMY CepeIOBHII
Ta, Bi1O1p mpoO rpyHTY Ta aHaJi3 KOHLEHTpalii IECTULUAY Y BOAHUX BUTSDKKAX IPYHTY. JlaHi MeTouKu
JO3BOJIMIIA ~ OZIEPKATH  PEe3yNbTaTH y BUTISAAI TOPIBHSHHS TEOPETHYHUX PO3PAaXyHKIB Ta
eKCIIEpUMEHTAIBHUX MaHuX Uil nudy3ii raidocarty.

Byno mobynosano npodini koHUeHTpaii ritidocaTy Ta BCiX MPOAYKTiB Horo posnaay 3a 100 nHiB
i cymMa TppOX HaiOUIbI TOKCHYHUX BUAIB — N-metun-AM®K, metundocdonoBoi kucmoru ta N-
Metmirmidocary. Yepes necsTh JHIB 3aIHINIACTHCS JIUINE HEBEITHKA KiJBKICTh riidocaty. BpaxoByroun
3arajlbHUll BHECOK, 3a0pyIHEHHs 3aMIIA€ThCS BUCOKMM HaBiTh uepe3 Kiibka MicsmiB. HactymHi
pe3yAbTaTH IPYHTYIOTBCS Ha MapaMeTpax MOAEI, 10 3aleKaTh Bill IpocTopy Ta yacy. KoHueHTpauito
rimigocary Ta ioro MeTaboMiTIB y TpyHTI BU3HAYAIN METOJOM PiAMHHOI XpoMaTtorpadii, sikuii gae 3Mory
OTPUMATH JOCTOBIPHI JaHi Ui JaHUX CIOMYK. AxcopOris rimdocaTy IpOBOIMIACS 3 BOTHOTO PO3YHHY
rep6inuay Roundup. Ilpu 06poOii GeHTOHITY BOAHMMH po3uuHamu repGinuay Roundup, PAH”
azcopOy€eThCs 32 MEXaHI3MOM KaTioOHHOTO OOMiHY.

OTpuMaHi HaMH 3aJIe)KHOCTI MK KOHIICHTpaIli€lo rmidocaTy y po34rHi Ta KOHIEHTPAIlIE HOro
y TBepiii ¢asi 3a remueparypu + 20 (£ 0,5) °C moka3zanu BiANOBiAHICTh NEPIIOMY JIiHIHHOMY Miepepizy
i3otepmMu  JleHrMropa 1 [F 3aNEXHICTh OMUCYEThCS JIHIMHUM piBHSHHAM [eHpi, ske s
nociipKyBanoro aianasony (Mr eks/am°) 0 < C rmidocary< 2, Mae Burisia: a* = 0,271 C.

Pesynpraté mocnipkeHb MOXYTh OyTH KOPUCHHMH JUIsSi BU3HAYCHHS JaBHOCTI 3a0pyTHEHHS
MIPUPOTHUX BOJ NMECTUIIMAAMH Ta JIJIsl BCTAHOBJICHHS JIOKATi3aIlil Kepena 3a0pyJHeHHSI.
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KOPIHUEBCBKA T.B.. MUXAMJIMK B.A. (YKPATHA, KUIB)

BILIMB CIIOCOBY AKTUBAIIIl AEPEBUHHOI CUPOBUHU HA TEILIOBI
XAPAKTEPUCTUKU I'PAHYJBOBAHOI'O ITAJINBA

Inemumym mexuiunoi mennogpizuku HAH Yxpainu
03057, eyn. Mapii Kannicm, 2a, Kuis, Yxpaina; tvkorin@gmail.com

Abstract. The temperature intervals of dehydration, thermal decomposition of organic and
mineral substances, moisture content and ash content of granulated fuel from pine wood were
determined as a result of research using methods of thermogravimetry and differential thermal analysis.
The heat and rate of thermal decomposition of organic substances were estimated. It was determined
that the rate and temperature interval of thermal decomposition of granular fuels depends on the method
of activation of raw materials.

OnHMM 3 TONIMPEHHMX BIJHOBJIIOBAHUX JDKEPENl SHeprii € OioMaca. A HaHOUIBII BKHBAHOIO
CHUPOBUHOIO € JiepeBHHa, 30KpeMa cocHa. OKpiM TpaguIliifHOrO BHKOPUCTAHHS IEPEBHHU Y BUTJIISAI
JIPOB BCe OLIBIIOT MOMYJISIPHOCTI HAO0YyBa€ rpaHyJIbOBaHE JCPEBUHHE MAIUBO. B MpoIieci BUTOTOBICHHS
rpaHy/IbOBaHOTO OiomanuBa (IpW CYLIiHHI, 00poOni maporo, MpecyBaHHI) CHOCTEpIraeTbCs 3MiHA
JIeIKUX XIMIYHUX Ta ()i3MKO-MEXaHIYHMX BJIACTUBOCTEW JEPEBHHHU, B PE3yJbTaTi SIKUX JIEPEBHHA
Ha0yBae BIACTHBOCTEH, HEOOXITHUX IJIi BHPOOHMIITBA TENET Ta OpUKETiB. 30KpeMa B HIepEeBUHI
AKTHBYETBCS JITHIH, IO MEPeXOAWTh B IUIACTUYHHUH CTaH Ta BHUCTYMa€ B SKOCTI BHYTPIIIHBOTO
3B’ S13yI0YOTO0.

TemnoBi XapakKTEPUCTHKH TPaHyJIHOBAHOTO TAJIMBA OIIHIOBAIM METOaMH TSPMITHOTO aHAJI3y B
nepuBarorpadi Q—-1000 cucremu Paulik-Paulik-Erdey B miamaszoni 19 — 1009 °C mnpwu mBHIAKOCTI
HarpiBans 7,4 K/xB. SIk BuximHuii Matepiai B JOCHTIPKEHHI BUKOPUCTAHO BUCYLICHY TUPCY AEPEBUHU
COCHHU 3 pi3HUM po3MipoM (pakuiit: noxiaucnepcny (I11®D) 3 po3mipom vacturok 0,2...3 MM, KpyIHY
(K®) - 2...3 MM Ta mikpodpaxkuio (MP) — < 0,2 mm. Bei rpanynu Oyiu BUrotosiesi 3a Tucky 100 —
120 MIla. B mocmimxkeHHi peani3oBaHi Taki CocoOM aKkTHBalii BHYTPIIIHIX 3B’S3YIOYHX JACPEBUHU:
xonogHe mnpecyBaHHs (XII) — misi BHCOKOTO THCKY 3a TEMIIEpPAaTyp 3OBHIIIHBOTO CEPEOBHINA;
MexaHoakTuBallis (MA) — TEXHOJIOTIYHHN TPOIEC IUCIIEPTYBAHHS CHPOBHUHHU 3 METOIO OCpIKAHHS
4acTHHOK 3 po3mipoMm < 0,2 mm; Tepmiuna aktuBamis (TA) — mpecyBaHHS CHPOBHHH B POrpiTii 1o 150
°C xamepi MaTpHULi IPUCTPOIO IJIsI IPECYBaHHSL.

AHami3 TepMIYHOrO pPO3KJIAJaHHS 3pa3KiB TrpaHyn manuBa (Tabn. 1) A03BONHMB BHU3HAYUTH
IHTepBaJM TEMIIEpaTyp pI3HUX €TamiB TEPMIYHOTO pO3KJIAaJaHHS, BMICT BOAM, OPTaHIYHHX Ta
MiHEpaJIbHUX PEYOBUH, a TAKOX 30JIM. Takok BH3HAYCHO IIBUAKICTH Ta YMOBHUN MUTOMHH TETJIOBUH
e(eKT pO3KIaaHHI OPTaHIYHUX PEUOBHH B 3pa3Kax TpaHyll.

Tabnuus 1
Pe3yJbTaTH TEPMIYHOTO aHAJI3Y IPAHYJILOBAHOIO NMAJUBA 3 IePEBHHH COCHH

TepMiuHe po3KIaJaHHsI pEYOBHH

N Cxrazl Ta yMoBH Brpanersst sozu OpraHiyHuX MiHEepaITbHUX 3ona

3/ OTPHMAHHA IpaHyJt intepsai, °C | Bonoricts, % | intepsain, °C | Bmict, % CM | inTepsai, °C | BmicT, % CM | % CM
1 100 % I10®P. XII 19-153 7,31 153-531 98,19 531-1006 0,83 0,97
2 30%M Ta 70%Kd. XI1 23-188 8,89 188-510 98,51 510-1009 0,61 0,88
3 30%M® Ta 70%KD. TA 19-185 8,41 185-547 98,30 547-1002 0,57 1,13
4 100% M®. XII 19-184 9,11 184-515 98,89 515-1005 0,18 0,93
5 100% M®. TA 19-182 8,09 182-527 99,00 - - 1,00

Mpumitkn: CM — cyxuii MaTepian

Pe3ynpTaTé TEpMIYHOTO aHAIII3y CBiTYaTh, 10 MEXAHOAKTUBALISI CHDOBHHHU TIO3UTHBHO BILJIMBAE
Ha IIpoLec TepMidHOTO po3kiiananHs. [loapiOHeHHs NepeBUHH NPU3BOIUTH 10 YACTKOBOI'O PyHHYBAaHHS
CKJIQJIHUX BUCOKOMOJIEKYJISIPHUX CHOJYK (T€MilleI0NI03H, IETI0I03HU Ta JIIrHIHY ), THM CAaMHUM 3MEHIIIYE
CTYIIHb MKMOJIEKYJISIPHOT B3aeMOJIi Ta iHTeHCH(ikye npouec. B Tol jxe yac TepMidHa aKTHBALlisl Ma€e
3BOpOTHIH edekr. He3Bakaroun Ha MiABHUIIEHHS MEXaHIYHHMX XapaKTEPUCTUK TpaHyll, IIBUIKICTh
PO3KJIalaHHsI TAKUX TPAHyJ 3MEHIIYETHCS.

BusiBieHo, 110 YMOBHHH TEIJIOBUH e(eKT TepMiuHOTO pPO3KIaJaHHS TpaHy]l 3alIe)KUTh Bil
(hpaxuiitHoro ckiamy monapiOHeHoi cHpoBHWHU. binblia YyacTHHA TEIUIOTH TEPMIYHOTO PO3KIJIAJaHHS
OpTaHiYHUX PEYOBHH TPaHyIHOBAHUX MAMB BUBUIEHAETHCA B iHTepBami 330 — 547 °C npu mIBHIKOCTI
poskmamanus Bix 1,12 mo 1,37 % CM/xB.
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HA3APEBUY JL€.!, HABAPEBUY A.B.2,0JIIIHUK TI'.I.! (YKPAIHA, JIbBIB)

CEVMCMIYHUM I TEOAKYCTUYHU MOHITOPUHI TEPUTOPIN
NJIS1 BAITIOBITAHHSI TEOEKOJIOTTYHUX PU3UKIB

YUnemumym ceocpizuxu im. C.1.Cy66omina Hayionanvnoi akademii nayx Yxpainu
79011, syn. Apocnasenxa 27, Jlveis, Yrkpaina, nazarevych.L@gmail.com
2Kapnamcuke 6iodinenns Incmumymy zeogpizuxu im. C.1.Cy66omina Hayionanohoi axademii
nayk Ykpainu, 79060, eyn. Haykosa, 3-b, Jlveéis, Ykpaina, nazarevych.a@gmail.com

Abstract. With a view to prevent eco-dangerous processes caused by seismotectonics, seismic
monitoring is carried out in western Ukraine to localize local earthquakes and geoacoustic studies for
time-spatial monitoring of the stress-deformed state of the earth's crust are carried out also. Thanks to
this, the seismicity of western Ukraine was studied in detail. It has been established that earthquakes of
various strengths occur here: natural (tectonic), technogenically provoked (induced) and technogenic.
Seismic monitoring revealed seismogenic zones and structures controlled by the regional tectonic
process. Geoacoustic monitoring revealed, in particular, a number of precursors of local tectonic
earthquakes.

PyitniBHI 3eMerpycn Ha 3emiri 3aliMalOTh YiIBHE MiCIle B CHCTEMi MPHUPOTHUX KartacTpod 3a
JIOJICEKAMH, €KOHOMIYHUMH, €KOJIOTIYHUMH Ta IHIMTUMH HacaiakamMu. [IpobiaemMa mporHo3y 3eMiIeTpyciB
CTOITh Jy’K€ FOCTPO Mepe]] HayKolo, ajie TIOKH IO 11 He BUPIIIEHO B IOBHOMY 00’€Mi, 30KpeMa, LI070
yacy iX BHUHHMKHEHHsS (KOPOTKOCTPOKOBHH JEeTEpMiHOBaHHI MpPOrHo3). Xoya y cBiTi 1 B YKpaiHi
3a¢iKCOBaHI YUCIICHHI TPOBICHUKH 3eMJICTPYCIB Y BUTIIAI (OPIIOKiB, nedopmartiii 3eMHOI ITOBEPXHI,
3MIHM TIapaMeTpiB reo(i3sMuHuX MOJIIB, CKIaLy 1 peKUMY MiJ3eMHUX BOA, MoBeAiHKH TBapuH. om0
JOBIOCTPOKOBOTO IPOTHO3Y, TO Ha CHOTOJIHI B YKpaiHi CTBOPEHO KapTH 3arajbHOr0 CEHCMiYHOTO
paiioHyBaHHS, SIKi MMOAUISIOTH TEPUTOPIO KPaiHU Ha PsJl 30H 3 IMOBIPHICTIO BAHUKHEHHS 3eMJIETPYCiB
pizHOT cuiu y pi3Hi yacosi inTepsanu (Bix 100 go 1000 poxis).

Ha tepuTopii Ykpainu BinOyBaroThCA 3eMIETPYCH Pi3HOT CHIIN SIK IPUPOTHOTO IMTOXOKEHHS TaK
1 BUKIIMKaH1 JIFOJCHKOIO MisTbHICTIO (1HyKOBaHI — BUKIIMKaHi PO3pO0KOI0 KOPHUCHUX KOTIANH, BILTUBOM
BOJOCXOBHI TOMIO). J[7s celicMiYHOTO MOHITOPHMHTY TepHUTOpii 3axomy Ykpainm Oyma cCTBOpeHa
KapnaTcpka ceiicmonoriuna Mepeka, fKa HapaxoBye 22 peXHMHI CEWCMIYHI CTaHIii, Ha HHX
MPOBOMATECSA  celicMoioriuni, jaedopmorpadivyai, Te0aKyCTHYHi, HAXWIOMIpHi, TIeOTEepPMiuHi,
T€OMAarHiTHI, T€OEJICKTPUYHI 1 METEOCIIOCTEPEKEHH. baraTopiuHi CIOCTEpPEe)KEHHS 32 CEHCMIdHUM
PEXKUMOM TEepUTOPIi 3ax0ay YKpalHu IMOKa3aIH, 0 TEPUTOPIS paHKYEThCS Ha TIEBHI CEHCMOAKTHUBHI
30HHM, $SIKIi KOHTDOJIIOIOTBCSI PETIOHAIBHHUM TEKTOHIYHHUM MpPOIECOM, a BOTHHILIA 3eMJIETPYCIiB
JIOKaJi30BaHi B MEBHUX TEKTOHO-TEOJIOTIYHUX CTPYKTypaX, MarOTh CBOI XapakTepHi 0COOIMBOCTI.

Bennke 3HaYeHHS IS JIOKaTi3arlii MICI IMPOTHO30BAHOTO 3eMJICTPYCY Ma€ BHUBYCHHS 3MiH
HanpyxeHo-nepopmopanoro crany (HJIC) reosoriyHoro cepemoBuIla, Jjisi IIBOIO MOHITOPSTHCS
4acOBO-TIPOCTOPOBI 3MiHU MapaMeTpiB reodi3MuHUX MOJIB, 30KpeMa, Te0aKyCTHYHUX, € B OCHOBI
BiuinBy 3MiH HJ/IC ripchkux mnopin Ha IIBUAKOCTI MOIIMPEHHS B HHUX HPYKHUX XBHJIb JIEXKUTh
MIKpOTPIIMHHUN (i3ndHUi MexaHi3M. 3apeecTpoBaHi Bapiamii Te0aKyCTUYHHX MapaMeTpiB (YacoBi
3MiHM  (a3u/IIBUIKOCTI 30HIYBaJbHOTO YIBTPa3ByKy B TOpPOAax) Yy TMepioau aKTuBizamii
CEIICMOTEKTOHIYHOTO MPOIIECY B 3aKapraTTi BUSBUIN I'€0aKyCTHIHI aHOMaJIil — MPOBICHUKH MiCIIEBUX
3eMJIeTpycCiB. AHali3 MOKa3aB BaXKJIMBI 3aKOHOMIPHOCTI YacOBOTO XOAy Ta CHEKTPaIbHO-4acOBOI
CTPYKTYpPH LIUX aHOMAJIii, Y SIKMX YiTKO BifoOpakeHi pi3Hi (a3u MiATOTOBKH AaHUX 3eMIIETPYCIB, L€
Jla€ 3MOTy Tiepe0aynTy (B 4aCOBOMY iHTEpBaIi BifJ 3-X — 5-Tu qHIB 10 3-X — 7-MU THXHIB) MalOyTHIH
3eMIIETPYC y BXKE€ OKOHTYPEHIH 3a NaHUMH CEHCMIYHOTO MOHITOpHHTY 30Hi. [lomiOHI MpOBiICHUKOBI
aHomarii 3aikcoBaHi i B JaHUX JeopMorpadidyHuX, re0aKyCTHYHUX, HAXHUIIOMIPHHUX, TEOTEPMIUHUX,
TEeOMarHiTHUX, TEOEJEKTPHUYHUX crocTepexenb. Cuily 3emieTpycy MOXHa IependadyuTd 3a
cefiCMIYHUM MOTEHI[ialIOM T€0JIOTIYHOI CTPYKTYPH 1 BETHUHNHOIO 3apeecTpoBaHmux aHoMaiii. [logiOHOTO
pony crocrepekeHns 3a 3MiHamMu HJ[C reosioridHoTo cepeIoBHUINa MPOBOIATHCS B 30HAX BOJOCXOBHIII,
[IaXTHUX TIOJIiB, y 30HaX BUAOOyBaHHS rasy/HaQTh B 0Oarathox KpaiHax CBITY Ui MiHiMi3anii
€KOJIOT1YHUX PU3HKIB BiJl iHIyKOBaHUX Ta TEXHOTCHHUX ceiicMiuHMX monii. s 3axoxy Ykpainu Taxi
JOCTIDKEHHS € aKTyaJlbHUMH Yepe3 HasBHICTh TYT MariCTpalbHUX Ha(TO- 1 Ta30MPOBO/IIB, 3aJI3HHUIIb,
aBTOIUISAXIB, 30H ripunynx Bupoook, AEC, Bogocxosui 'EC i TAEC.
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IBALLYK O.C., ATAMAHIOK B.M., YUKOBUY P.A., MAHACTHUPCHKA B.A.,
COBEYKO LB. (YKPATHA, JIbBIB)

JOCIIIKEHHSA OAEP KAHHSA AJIBTEPHATUBHOI'O TBEPAOT'O ITAJIMBA 13
BIJIXO/IIB XAPYOBOI MPOMUCJIOBOCTI

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuixka
79013, eyn. C. banoepu 12, Jlvsis, Yxpaina, oleksandr.s.ivashchuk@lpnu.ua

Abstract. The results of obtaining an alternative solid fuel from food industry waste — barley
brewer’s spent grain and corn alcohol distillery stillage — are described. The calorific characteristics of
the raw material and the obtained samples were studied. Utilization of industrial waste from beer and
alcohol production increases environmental friendliness through the possibility of replacing traditional
fuel resources and the absence of a large number of harmful emissions.

OpHuMH 3 TOOIYHUX MPOAYKTIB XapuoBOi MPOMHCIOBOCTI, 10 TTOTPEOYIOTh YTHIIi3allii € MHBHA
JpoOuHa Ta micascnupToBa Oapaa. AJbTEpHATHBHUM Ta NEPCIEKTUBHUM HANpPSIMKOM iX BTOPHHHOTO
3aCTOCYBaHHS € BHUPOOHHUIITBO TBEPJOTO IMalnBa. YTHII3aIlisl MPOMHCIOBUX BiIXOMiB IMHBHOTO Ta
CIIUPTOBOIO BHPOOHUIITBA MiJABHILYE EKOJOTIYHICTh JOBKIUIA 3a PaxyHOK MOKIHBOCTI 3aMiHH
TpaIWLiHHUX MAJIMBHUX PECYpPCiB Ta BIACYTHOCTI BEIHMKOI KIUJIBKOCTI WIKIIIMBUX BHUKHUIIB, €
panioHaJbHUM BUKOPUCTaHHSIM BTOPUHHOI CHPOBUHH.

Mertoro po6otu Oyn0o OCTIIHKEHHS TETNIOTBOPHUX XapaKTEPUCTHUK OCYIICHOT MMBHOI APOOHHU
Ta MICIICIMPTOBOT OapAn 3epHOBOTO MOXOIKEHHS JUIs1 BUKOPUCTAHHS 11 SIK CAPOBHHU AJIs1 BAPOOHHIITBA
TBEPJOTO MMaJHBa.

O0’€exTOM AOCTIIKEeHb OyIa TIMiHHA TMBHA IPOOHWHA, OJIepKaHa Ha BUPOOHUTIH JIiHIT MHBOBapHI
«Kymmens» (M. JIpBiB, VYkpaiHa) Ta KyKypyZ[3sHa MicCJsiCIUpTOBa Oapaa micis Tpouecy
eHTpuyryBaHHs, oJiepxkaHa Ha BUpoOHuyiit ninii J{I1 «By3niBcekuii cimproBwmii 3aBoay» (c. By3noge,
JIpBiBCHKaA 00JIACTH).

VY pe3ynbTaTi MpoOBENEHUX JOCTIHKEHb OYJO0 OTPUMAHO TOTOBI JI0 BHUKOPHCTaHHS 3pa3Kd
tBeproro mnanmpa (puc. 1). CepemHs BHIa TEIUIOTBOPHA 3JIATHICTH OCYIICHOI MUBHOI JPOOWMHU
ctaHoBUTh ~20005 kJ[X/KT, a BUTOTOBJIIEHUX OpPHKETIB — KOJMBAETHCS B Mexax Bifg ~20173 mo ~20298
k/Dx/kr. CepenHe 3Ha4eHHS BHUIIOI TEMJIOTBOPHOI 3JaTHOCTI OCYIIEHOI MICISACIUPTOBOI Oapam
CTaHOBHTH ~19545 k/[X/KT, a BATOTOBIICHHX i3 HEl TBEpJAONATUBHUX OPUKETIB — B MeXax Bif ~22445
10 ~26594 xJIx/kr. JlociiKeHO 30IbHICTh Ta 3aJIHIITKOBY BOJOTICTh B3ipIIiB.

6
Puc. 1. ocnigni 3pa3ky TBEPIOTo MaamBa:
a) 3 SIMMIHHOT MUBHOI APOOMHY; 0) 3 KyKypyI3sHOI MiCISICIMPTOBOT Oapau

BukopucranHs MmMoOiYHMX TPOIYKTIB BUPOOHHUITBA SIK BHXIIHOI CHPOBHMHHM MOTEHLIWHO Aa€
MO3UTHBHUN EKOHOMIYHMI e(eKT 3a paxXyHOK HHU3bKOi coOiBaprocTi. Takok mMuBHA ApoOMHA i
MiCACITUPTOBA Oapaa He BUMAraloTh JOJATKOBUX 3B SI3YIOUNX KOMITOHCHTIB Ta JKOJHUX TEXHOJIOTIIHUX
OpoIe/lyp OYMILNEHHS Nepe] BUKOPUCTAHHSIM SK CHPOBHHH Uil TBepaoro mnammsa. OjepikaHi
TBEpJONAIMBHI OPUKETH 3a CBOIMH MapaMeTpamH BianosigaioTs cranaapty DIN 51731 (Himeuunna).
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POMAHOBA T.M. (YKPAIHA, MUKOJIAIB)

HNEPCIIEKTUBH HAPOLIY BAHHA HOT}’)KHOQTEFI COHAYHUX
EJIEKTPOCTAHIIN B MUKOJIAIBCBKIU OBJIACTI

Hayionanvnuii ynisepcumem xopabnedyoysanns imeni aomipanra Maxaposa
54007, np-m 'epois YVrpainu, 9, Muxonais, Ykpaina, university@nuos.edu.ua

Abstract. The relevance of the transition to the use of alternative energy sources in the context
of solving environmental problems and improving the state of the environment is noted. The potential
of the Mykolaiv region in the field of solar energy is outlined. The indicators of the capacities of solar
power plants and the directions of the development of solar energy in the region are given. The
advantages of the development of green energy for the environment, the economy and the formation of
the country's energy independence have been revealed.

3 KOXKHUM POKOM 3eMJIst moTpedye Bce Oijbllie eHeprii, MpoTe 3amack BUKOITHOTO MaJIMBa, SIKE
BUKOPHUCTOBYIOTh B TPaAWLIHINA eHepreTHii, 3MEHIIYIOTbCsl. KpiM TOro, criaiaroBaHHSI BYTJIEBOJIHIB
NPU3BOAUTH [0 BUKHIIB IIKIIJIMBUX PEUYOBHH Ta MAPHUKOBUX Ta3iB, IO HETAaTHBHO BIUIMBAIOTH Ha
3/I0pPOB'A JIOACH Ta CTaH HAaBKOJHUIIHBOIO NPHUPOTHOTO cepenopuiia. Came TOMY JFOJICTBO I0Yajo
BIIPOBA)KYBaTH BUKOPUCTAHHS AbTEPHATUBHUX, YUCTUX JKEPEN SHEpTii.

Yepes BUCOKY COHSTUHY aKTHBHICTh Hallla KpaiHa Ma€ 4y 10B1 HPUPOIHI yMOBH AJIsl BCTAHOBIICHHS
1 eHeproeeKTUBHOTO BUKOPHUCTAHHS COHSIHHUX OaTtapell pi3HOI MOTYKHOCTI.

MukonaiBcbka 00JacTh, sIka po3TalloBaHa Ha MiBIHI YKpailHH B CTENOBIH 30HI Ma€ 3HAYHUI
MOTEHIia] AJIsi PO3BUTKY 3€JeHOi eHepreTWkH. [IpoTsaroM AEKiIbKOX POKIB Ha Tepuropii obmacti
HaApOIIYBAIKCS TOTYXKHOCTI B chepi coHsuHOI enekTpoeneprii. 3a mepiog 3 2018 poxy no 2020 pik B
perioni OyJio akKTUBHO PO3BHHYTO Mepexy coHsuHux enekrpoctaniii (CEC). Beboro 3a Tpu poku
HOTYKHICTh Biamycky eneprii, Bupobienoi CEC 3pocna B 10 pa3is (tabmn.1).

Tabnuys 1
IoTy:xHOCTi cOHsIYHOI eHeprii B MukoaiBcebKiii 06aacti 3 2018 mo 2020 pik
Pik YcraHOBIICHA €NEKTPUIHA MTOTYXKHICTB, Binnyck enexrpuunoi eHeprii,
THC.KBT MIH.KBT-TOIT
2020 618,5 801,9
2019 77,9 64,5
2018 89,7 78,0

[Ipo BHCOKHI piBeHh PO3BHTKY COHSYHOI €HEPreTHMKH B MUKOIAIBCHKIM 00JacTi TOBOPUTH
3HavHa KibKicTb CEC, po3ramoBanux Ha ii Tepuropii. [lepiia coHssyHa eeKTpOCTaHIIis B perioHi Oya
3acHoBaHa B 2013 poui 6ins cena TabopiBka BozHeceHchKoro paiioHy i Mana notyxHicts 29,3 MBT. 3
2018 poxy mparroe CEC bepezanka, mortyxHicTio 53,4 MBT. CEC ba3zanproBa, o po3MilieHa B C.
CHirypiBka, BBeieHa B ekcruryatanito y 2019 pomi i3 BcTaHOBIEHOI NOTyXkHicTio 19,2 MBrT.
KanmuHiBchKa COHSYHA €IEKTPOCTAHIIIS 3araibHOIO ioieto 20,22 ra Mae moTyxkHicTh 13,5 MBT. BoHa
TakoX 3ampamtoBana B 2019 pomi, i BxomuTh A0 mepinoi aecsatku HaimoTtyxHimmx CEC Ykpainn.
ITepenik MPOEKTIB HOBUX COHSYHUX €JICKTPOCTAHITII Ha TePUTOPIi 00JIACTi TOCTIMHO JOITOBHIOBABCHI.

Bapro 3a3naunty, mo 3a nepioj akTuBHOI (hazu OOHOBUX Al JesdKi cTaHmii Oynu 3pyHHOBaHI Ta
noTpeOyIOTh BiAHOBJICHHA. He3Bakaloum Ha 3HA4YHI BTpaTH, perioH B MalOyTHROMY Ma€ BCi
MO>KJTMBOCTI TTIOBEPHYTH JTOBOEHHI TTOKA3HUKY Ta HABITH MIEPEBUIITUTH IX.

OTXe, CTBOPCHHS COHSYHMX €JICKTPOCTAHIIIN Ja€ MOXJIUBICTh 3MEHIIIUTH 00CITH BUKOPUCTAHHS
BUKOITHOTO BYTJICLICBOTO IMaJKMBa, 3HU3UTH HETaTUBHUN BIUIUB HA JIOBKULISL, a TaKOX CIIPUSE
(hopMyBaHHIO €HEPreTUYHOI HE3aJIC)KHOCTI SIK IMIBACHHOIO PETiOHY, TaK 1 BCi€l KpaiHu. ByaiBHUIITBO
CTaHIII} JJIsI OTPUMAaHHS aJIbTePHATUBHOI €HEPril BOJAHOYAC JA€ MOIITOBX JJIsI COIiaIbHO-EKOHOMIYHOTO
PO3BUTKY, CTBOPIOE HOBI PO0OYI MicIiS Ta BUBOJUTH CHEPIreTUKY HAa HOBUW PiBEHb EKOJIOTTYHOCTI.
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PETROVA Zh., PAZIUK V., NOVIKOVA Yu., PETROV A. (UKRAINE, KY1V)
STUDY OF PEAT DRYING AFTER HUMAT EXTRACTION

Institute of Engineering Thermophysics of the National Academy of Sciences of Ukraine,
03057, 2a, Marii Kapnist Str., Kyiv, Ukraine; bergelzhanna@ukr.net

Abstract. With the rise in gas prices, replacing it with cheaper fuel becomes an urgent issue. But
this requires a technical reorganization. It would be best to replace gas boilers with solid fuel boilers.
There are classic solid fuels, which include hard coal, brown coal, and others, as well as alternative
biofuels - peat, biomass, and others. Solid biofuel has a number of environmental advantages over
traditional types of fuel. The processes of drying the composite mixture and the solid residue of peat
after the extraction of humates were studied. The research is part of the work on the creation of a
composite fuel based on the solid residue of peat after extraction of humates and nutrient residues of
corn.

One of the sources of alternative types of fuel is peat, which is the cheapest type of fuel for the
population, raw material for nutritious soils and organic-mineral fertilizers.

An important source of humic substances is peat. Basically, peat is used for fuel and local
fertilizers. If humic substances are removed from it, and the rest is burned, then this unique natural
resource can be used more rationally. The main method of obtaining humic substances is an alkaline
reaction with ammonia solutions or potassium and sodium hydroxides. Such processing turns them into
water-soluble salts - potassium or sodium humates with high biological activity.

The purpose of the work is the processing and creation of composite fuel technology based on the
solid residue of peat after extraction of humates and nutritious residues of corn.

The extraction of humic substances from peat was carried out according to the technology given
in the publication — Petrova, Zh. O. (2015) Doslidzhennia rezhymiv ekstrahuvannia humusovykh ta
huminovykh rechovyn [Investigation of the modes of extraction of humus and humic substances],
Scientific works ONACHT, 47, 2, 190-194. The study of drying kinetics was carried out on an
experimental convective drying stand.
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Fig. 1. Change in humidity (1, 2) and temperature in the middle of the layer (1', 2'), t=70°C, V=3 m/s: 1, 1’ - solid
residue after extraction of humic substances; 2, 2’ - mixtures based on the solid residue of peat after extraction and crushed
corn residues

As can be seen from Figure 1, the duration of drying of the solid residue after the extraction of
humic substances at a temperature of 70°C is 2 times longer - a mixture based on the solid residue of
peat after extraction and crushed corn residues.
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CJIDKE M.O., BEPJIIHCBKUI M.A., EJIb XAJIPI 1O. (YKPATHA, OJIECA)
BITPOEHEPTETUYHUI NOTEHIIAJI YOPHOI'O MOPSI

OoecvKuil OeparcasHull eKoI02IYHULL YHIgepcumemn,
syn. JIvgiscoka, 15, m. Odeca, 65016, Yrpaina; mashaodessa5@gmail.com

Abstract. Based on the Global Wind Atlas an assessment of the wind resources of the Black sea
was completed. The distribution of wind power density in the Black sea is defined, as well as to identify
areas with the most favorable conditions for the placement of offshore wind turbines. Most of the Black
sea is characterized by significant wind resources (value of wind power density > 400 W/m?).

ChOTo/IHI CEKTOP BiIHOBIIIOBAHOI €HEPTEeTHKH B KpaiHaxX CBPOIH BiTHOCUTHCS 10 YCTAICHHX
CEKTOPIiB €KOHOMIKM Ta 0coONMBa yBara CHOpsSMOBaHa Ha PO3BUTOK TaKMX HAampsMKiB brakuTHOI
€KOHOMIKH SIK MOPChKA BITpOCHEpPreTHKa. 3HAYyHMH I1HTEpeC MpeACTaBIsIE€ OL[iHKA MOPCHKOTO
BITPOCHEPTETUIHOTO TOTEHITiaTy YopHOTO MOpS, 3 MOMNIAIY, IO PO3BHTOK MOPCHKOi BITPOBOI
SHEePTeTHKH MOXKE HAJIATH JTOJIATKOBI MOTY>KHOCTI €HEPrii 10 eHeprocucTeMu YKpaiHH 1 IPYrHx KpaiHn
YopHOMOPCHKOTO PErioHy, a TAKOK 3MIITHUTH MepeXi]] IX HallilOHATbHUX €HEPTeTUYHUX KOMILIEKCIB Ha
BiZTHOBJIIOBaHi JyKepesia €Heprii, 0 OIMOMOXKe 3HU3UTH BUKUAM BYTJICKHCIOIO razy B atMocdepy i
OyJe CIy>XKUTH CIIpaBi MPOTUAIT 3MiHI KJIIMaTy Ha TUIAHETi.

Meroro poboTH € OILIHKAa TEOPETUYHOTO BITPOCHEPreTHYHOIO MOTEHIialdy akBaropii YopHoOro
MOpsl, @ TAKOXX BU3HAUYEHHS IUISHOK 3 HAWOUIBII COPUSATIMBUMU YMOBAMU AJISI PO3MILLICHHS MOPCHKHX
BITpOCHEPreTHIHHUX ycTaHOBOK (MBEY).

OriHKa BITpPOEHEPTETHYHOTO MOTEHIiaTy Oylia BUKOHAaHA 3 BUKOPHUCTAHHSM JIaHUX PO BITEp,
po3minieHnx Ha caiiti ['mobGanpHOTO aTiacy BiTpiB, SIKi MAlOTh MMPOCTOPOBHH a03Bim 250 M. AHami3
MPOBOJIMBCS HA OCHOBI 3HAYEHb IMHUTOMOI IMOTYXKHOCTI BITpOBOTO TOTOKY Ne Ha BHCOTI 50 M Hanx
MOPCBKOIO TIOBEpXHer0. AHaJi3 mokasas, mo Ne 3MinroeTsest Big 70-200 B1/M? y miBIeHHO-CXimHilH
yactuni YopHoro mMops g0 1048 Br/m? y Ilemeckkiii 3aTomi. 3aranoM npocTopoBuil posmoain Ne Haz
akBaropiero YopHOro Mops NeMOHCTpye 30UTBIICHHS 3 MIBACHHOTO CXOJy Ha MIBHIYHHN 3aXi.
Buxonsum 3 BenmuuuHu Ne, CUPUATIUBAMHA YMOBaMH IS po3MimeHHs Benukux MBEY 3 dikcoBanum
(hyHIaMEHTOM MiAXOATh TaKl JIIISTHKH:

1. enshoBa 30Ha MiBHIYHO-3aXixHOT yacTHHN YopHOTo MOps (Mae momry S 6mu3bk0 45000 kM2,
cepenns 1o Teputopii Ne cknanae 422 Br/m?).

2. 3ona KanamiTchkoi 3aTOKH, 0OMeKeHa Ha MIBHOYI MHUCOM TapxaHKyT, Ha MiBIHI 1300aTOI0
1000 M, Ha 3ax01i MucoM Xepcorec (S =~ 6600 km?, cepenns mo TepuTopii Ne cknamae 421 Br/m?).

3. Jlinstaka 6inst Geperis bonrapii 6ins mucy Emine (S~ 95 kM?, cepetast 1o Teputopii Ne ckiiaaae
421 Bt/m?).

Jns posmimenns maByuynx MBEY miaxonsaTe HacTynHi AiSHKH:

1. AxBaropis 6is nmiBaeHHOTO Kpato n-Ba Kpum mix mucamu Capud i Aii-Tozmop (S =~ 1340 km?,
cepeHs 1o Teputopii Ne cknanae 555 Bt/m?).

2. IIpubepexna cmyra B3a0BK YopHOMOpCEKOTO y30epexoks KaBkaszy Bim mucy Mucxako 1o
mucy Kayom (S = 1650 km?, cepens o Teputopii Ne cknanae 588 Br/m?).

3. Jlinsaka 3108k KaBkazpkoro y30epesxoks Mixk MucoM KocTsHTHHIBCBKUM Ta MucoM [limyHma
(S = 69 kM?, cepenns no Teputopii Ne cknanae 420 Bt/m?).

4. Jlinsaka Mixk MucoM Anakiia Ta moptoM IToTi (S= 1080 km?, cepesns 1o Teputopii Ne ck1afae
474 BT/vP).

5. linsnka 6ins micta Batymi (S = 20 km?, cepenns 1o Teputopii Ne cknanae 414 Br/v?).

6. Jlinsuka 6ins Geperip Typeuunnu mixk mucom Kepemme ta mictom JIxize (S = 715 km?,
cepenns mo Teputopii Ne cknanae 460 Br/m?).

[lenshoBa 30Ha Mi>k MucaMu MeraHoMm Ta Mucxako (puKepUIeHChKUN menbd YopHOTO MOpS).
Mae mronty 9000 km? Ta cepetHio o Teputopii Ne = 460 B1/M?. BIu3bK0 MOTOBHHY AiNsSHKY (ITiBHIYHA
yactuHa) Mae rmbuan 10-50 M, o pobuts ii mpumatHoto st po3mimeHHs MBEY i3 ¢dikcoBanum
dbyagamenToM. /{715 MiBACHHOI TOJIOBUHY XapaKTepHi TIHOWHM TToHA 50 M, 10 JO3BOJISE PO3MIITyBaTH
Ha i1 akBaTopii mnaBy4yi MBEY.
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KOB3AP C.I'., TAIIOHUWY JI.C., TOJIEHKO LJI., TOITIAJI O.I. (YKPAIHA, K1IB)

JOCIIIKEHHSA ITPOLOECY CMICHOI'O CIHHAJIIOBAHHSA BYT'IJIJIA 3
ITAJIMBOM 3 TBEPJIUX IIOBYTOBUX BIAXO/IB

Inemumym mennoenepcemuynux mexuonoeiu HAH Ykpainu
04070, syn. Anopiiscoka, 19, Kuis, Yxpaina,; ceti@i.kiev.ua

Abstract. The possibility of co-combustion of RDF with coal in the TPP 312 boiler was studied.
It was found that when using RDF, the replacing 10% of coal with RDF leads to a decrease in the heat
source of the boiler and a decrease in the formation of nitrogen oxides. Feeding RDF to the burners
together with coal provides the necessary time for the combustion products of solid waste components
to stay in the zone with the temperature necessary for the neutralization of harmful substances.

B octanHi poku B YKpaiHi mopiuHo yTBoproeTbes 11,5-12,5 MutH T TBepaux moOyTOBHX BiXOIiB
(TIIB), 3 sxkmx 11-12 MUIH T CKIAAy€eThCSA Ha TIOJITOHAX Ta CMITTE3BaMIIAX. lle Mpu3BOIUTH IO
MIOTipIIEHHS €KOJIOTIYHOI CUTYyaIlil, BTpaTh 3HAYHOI KIIBKOCTI IHHUX MaTepialiB Ta eHepPropecypcis.
OcHoBHa TeHJeHNis y noBokeHH1 3 TTIB mMae 6a3zyBaTrch Ha KOMIUIEKCHOMY ITiIXO/1 JI0 iX ITepepoOKH
— OKpeMoMYy 30mpaHHi, COPTYBaHHI, KOMIIOCTYBaHHI / aHaepoOHOMY 30pokyBaHHI (pakiit TIIB, o
OioJoriuHo po3kianarThcs, Ta BupoorunTsi RDF 3 ¢paxkuiit TIIB, oo 3anumunmcs. Bukoprucranas B
enepretuui RDF 31aTtHe wacTkoBO 3aMicTuTH AeilUTHI B YKpaiHi OpraHiuHi nanuBa Mpyu BUPOOHULITBI
CJIEKTPUYHOI Ta TEIUIOBOT €HEeprii 3 JOTPUMaHHSAM JXKOPCTKHX BHMOr €C 1o TepMiuHOI TepepoOKn
BimxomiB. Kpim Toro, 3amimenns y [IEK Ykpainu BUKOITHHX TaJIMB, IEPEBAXKHO BYTULIA Ta Ta3y, sKi €
0OMEXEeHUMH TIiJ 4Yac BOEHHOTO CTaHy 1, HameBHe, OyayTh OOMEXEHHMMH Yy TIOBOEHHHU dac,
IbTEPHATUBHUMH, € HAI3BUYaiHO aKTyalbHUM.

Bukonano aHamiz Ta BH3HaueHO oOcsru, MopdoisoriuHuii Ta enemenTHud ckman TIIB i
noTeHmiitHoro RDF Ha #oro ocHOBI 1 YKpaiHu B po3pi3i MicT Ta obactelt Tomo. YacTka CKIafoBUX
TIIB, sxky MoxxHa BwydnTd aisi BupoOHunTBa RDF B Vkpaini, ckmamae 25-30%. Ilokaszano, mo
noTeHIian mopivynoro Bupoouunrea RDF B Ykpaini ckinangae 2,8-3,2 mutH. T. BuzHaueHo, 110 jJiana3oH
ternoTu 3ropands RDF, surotosnenoro 3 TIIB Ykpainu, ckinamae 13,1-15,9 M/JIx/kr, 1o Biamnoigae
3 ta 4 ximacam sikocti 3rigHo 3 JICTY EN 15359:2018. Ilpwu 3amydeHHi ITUX MajJuB B CHEPTETHKY MOXKHA
orpumaru mopiuao 6mu3pko 1900-2500 MirH kBT TON. TEemoBoi Ta elneKTpudHOi eHeprii, abo 2800—
3800 mutH kBt'Ton. TemnoBoi eHeprii. [loTeHmian 3aMillieHHs NPUPOAHOrO ra3dy npu npomy 1,0—
1,3 mipa M, ByTiuIs — 1,6-2,2 MIIH T.

RDF mmpokxo BUKOPUCTOBYETHCS VIS 3aMIIIICHHS YaCTHHH MPOSKTHOTO MMajTuBa (BYTLLISA, Ma3yTy,
MPUPOAHOTO Tra3y) y BUPOOHHMLUTBI (HApHUKIAJ, HEMEHTHI 3aBO/M, lIeTeJbHe BUPOOHUIITBO, JOMEHHA
iy, nanepoBi ¢adpukn), Ha TEC Ta TEL, B npoMucinoBux KoTiax. Mera IOCTIKEHHS moJisiraia y
BH3HAYCHHI BIUTUBY CYMiCHOTO criayrfoBaHHs ByTunis Ta RDF B Tommi xotia TIIIT 312 Ha exororiuHi Ta
TEXHOJIOT19HI mapameTpu kotia. lleit BrumB BuBYaBcs nuisixoM 3aminu 10% mo TeruioBomy OanaHcy
Byriyuist Mapok I’ ta /I 3 Terororo 3ropanns 21 M/x/kr Ha aHanoriuny kinbkicte RDF pi3HOi sikocTi
3 TEIUIOTOIO 3ropsiHHs 15 — 24 MJIx/kr.

PesynpraTi gociimKeHHS cBim4uaTh, mo 3amina 10% B TeruioBomy Oamanci koTia Byrinist Ha RDF
MIPU3BOIUTH JI0 TiABUINEHHS 3HAYEHHS MaKCHMAabHOI TEMIIEpaTypH B TOIIII KOTJIA, IO B TEPIILY Yepry
NOB’513aHO 3 BUIIOKO peakuiiiHoo 3aaTHicTs RDF mopiBHAHO 3 ByriumsM. AHaii3 TEIUIOBOTO OalaHcy
PO3paxyHKOBOi 00JiacTi BHSBUB, IIO B PE3yJbTaTi CYMICHOTO CIIalIOBaHHS 3MEHIIYETHCS CyMapHe
BHJIIJICHHS TEIIOTH B TOMIN KOTJIA. Pe3ynbratu po3paxyHKy KOHIIGHTpAIlii OKCHIIIB a30Ty TOKa3aiu
3MEHIIICHHSI eMiCii OKCHIIB a30TY, 110 YaCTKOBO MOYKHA MOSICHUTH THM, 10 BHACIIJOK 3aMiHH YaCTHHHU
Byriist Ha RDF 3MeHIIy€eThCsl yTBOpEHHSI OKCHIIB a30Ty 32 MaJHBHUM MEXaHi3MOM.

V pasi 3anmyuenns RDF sik nanuBa, 1u1st 3HEIIKOPKEHHS TIOKCHHIB Ta (ypaHiB, IO yTBOPIOIOTHCS
TIpH criaroBaHHI KomnoHeHTiB TIIB, HeoOXiaHo 3a6e3neunTn nepeOyBaHHs MPOAYKTIB 3TOPSHHS B 30H1
3 Temnepatryporo He Hmxkue 850 °C sk MiHIMYM 2 ceKyHAU. Pe3ynbTaTi po3paxyHKy TeMIepaTypHOro
HoJsl Ta JaHHI 3 IUHaMiKu pyXy 4acTHHOK RDF 1o3Bonmnu BU3HAUWTH, L0 CEpeAHs TPUBATICTh
3HaXOKCHHSI B BUCOKOTEMITepaTypHIil 30HI YaCTHHOK Ta MPOAYKTiB 3ropsHHs RDF craHoBuTh 5-6 C.
Taka TpUBaNiCTh € MPUAHATHOIO /7S 3HEIIKOKEHHS IUX IIIKIUTHBUX PEYOBHH.
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VJIAHOB M.M. (VKPATHA, KUiB)
EKOJIOTTYHI 3ACAJIM BUAPOBHUIITBA EKOJOTTYHO-YUCTOIO BOJIHIO

Inemumym mexuiunoi mennogisuxu HAH Ykpainu
03164, syn. Bynaxoecvkoeo, 2, Kuis, Yxpaina, e3therm@gmail.com

Abstract. Electric energy obtained at nuclear and wind power plants has 12 and 14 g of COzequiv.
(grams of CO-, equivalent) per kW-h of generated electricity, respectively. Solar power plants have the
third lowest level of carbon intensity, at 41 — 48 g COxzequiv. per KW-h of generated electricity. "Green"
hydrogen obtained with the help of electricity from solar or wind power plants is characterized by a
higher carbon content than hydrogen obtained with the help of electricity from existing units of nuclear
plants.

BigHoBmoBanbHa eHEpreTHKa 3apa3 PO3BUBAETHCS MIBUAIIE, HIXK OyAb-KoiH panime. | He nume
TOMY, IO II€ €KOJOTiYHO W MOTPiIOHO PATYBAaTH IUIAHETY, a HacaMmIepea TOMy, L0 L€ LUIAX OO0
EHEepPreTHYHO1 He3aJICKHOCTI KpaiH, y TOMY YHCIi 1 YKpaiHu.

g Hac yke 3BUYHUMH CTalld €JIEKTPUYHA €Hepris COHIIA, BITpPY, Pi3HI BUAM OioNanuBa TOIMIO.
Xoda iX JacTka y 3arajbHii reHeparlii He Taka Benuka. OJHaK y CBiTI IOYHHAIOTH BUKOPUCTOBYBATH 1
IHIIWI BHJI TaNMBa — BOJICHb. BOJICHb Mae KiJlbKa CYyTTEBUX IepeBar nepejl TpajAuliiHIMI BUKOITHUMHU
BUIaMU TMaJIMBa:

MO-TIepIIle, BiH Ma€ OLIbITy €HEPrOEMHICTh, HiXK MPUPOJIHUN Ta3, ByT1JUIA UM HA()TOPOYKTH;

Mo-ApyTe, e eKOJIOTIYHNA eHeproHocii. IlpoaykTom 3ropsiHHS BOJHIO € JIMIIE BOJA, a OTXKE,
HOr0 BUKOPHUCTAHHS IIIJIKOM Oe3MeYHe JUIst JOBKIJLIS.

ITorpu moOMmMpPEHiCTh, BOJEHb BKpall PiIKO 3yCTpiYaeThCsS SK OKPEMHH €JEeMEHT. AJjie HaBiTh
BUKOPHUCTaHHS HalAELIEBIINX CIIOCOOIB OTPUMAaHHS BOAHIO — B IEpIIy Yepry, 3 BUKOIIHOI'O HajluBa
("cipmii" BozeHp) a00 3 BUKOMHOTO HaJWBa i3 JTOJAHOIO TEXHOJIOTIE€I0 3aXOIUICHHS Ta 3aXOPOHEHHS
Byraento ("CHHIN" BOJEHb) — HE JO3BOJSUIO HOMY KOHKYPYBAaTH 3a IIIHOI i3 BHUKOITHUMH BUIAMH
aJINBa.

o Toro x Take BHPOOHHIITBO CYNPOBOIKYETbCA 3HauHUMH Bukugamu CO;. BupoOHHIITBO
"3eJeHOro" BOJHIO BiOYBA€THCS LUIAXOM ENEKTPOJIi3y i3 3aCTOCYBaHHSM UYUCTOI €JIEKTPOEHEprii
OTPUMAHOI 3 COHSYHMX a00 BITPOBHX EJNEKTPUYHUX CTaHLIH. ANe Wi CTaHLil XapaKTepU3yIOThCS
HU3BKOIO TIPOAYKTHUBHICTIO Ha MPOTA31 BCHOTO POKY 1 IX IPOIYKTHUBHICTD TYXKE 3AICKUTH BiJl TIOTOTHUX
yMoB. ToMy € akTyajabHUM NUTaHHSIM BHPOOHMITBA "3€JICHOr0" BOJHIO 33 JOMOMOTOO €NEKTPOIi3y 3
BUKOPHUCTAHHSIM €JICKTPUYHOI eHeprii oTpuMaHoi 3 iCHyrouMX OJIOKiB aTOMHHMX CTaHUil YkpaiHu. B
I[bOMY BHIIQAKy MU OTPUMY€EMO TapaHTOBAaHE IIOCTauyaHHS JEIIEBOi eJIeKTPUYHOI €Heprii 3 aTOMHHUX
OJIOKIB Ha TIPOTS3i BCHOT'O POKY HE3AJIE)KHO BiJ IMOTOJHUX YMOB, a IIe B CBOIO Yepry MpuBeAe 10
BUPOOHUIITBAa KOHKYPEHTO 3/1aTHOTO BOAHIO 3 MiHIMATbHUMH E€KCIUTyaTalliHHUMH BUTPaTaMH.

BuxopucroBytoun gaHi nocmimkeHHs [HcTuTyTy eHepreTukn «I[loBHA BapTiCTh €IEKTPOCHEPTI»
1 OIIIHIOIYH BHKUAM BYIJICHIO Ui 12 pi3sHMX KOMOiHAIiil mamuBa Ta TEXHOJOTIH IS HEIOJIaBHO
noOyJoBaHUX eNekTpocTaHuiid. [lopiBHsIBHA OLIHKA BUKHUIIB BYTJIEKHCIOTO Tazy 10 aTtMocgepu
BU3HAUYaANacs LULIXOM IOAUTY BHKHMIIB MapHUKOBOIO Ta3zy 3 €JIEKTPOCTAaHLii MpOTIroM ii TepMiHy
CITy0u (TOOTO Ha MPOT3i il KUTTEBOTO IMUKITY) HA 3arallbHAN OYiKyBaHHH BUPOOITOK €IEKTPOCHEPTIi.
B nmocmimxeHHI BHUKOPUCTOBYBAIM KUTTEBUM IHMKI CICKTPUYHUX CTAHINM, SKUHA CKIANA€ThCs 3
HACTYITHUX €TaIliB, a caMe MOYNHAI0Yi 3 BU00YTKY HEOOXiHOT CHPOBHUHU, BUTOTOBIICHHS MaTepialliB
Ta KOMITOHEHTIB, TPAHCIIOPTYBaHHS iX 1O MicTa OYIIBHUIITBA, BUPOOHHYOI TisSITFHOCTI Oe3mocepeTHbO
BUPOOHHUIITBO €JICKTPUIHOT CHEPTii, a TAKOX BUBIJ CTAHII] 3 €KCIUTyaTaIlii, JEMOHTaX 3 MOJAIBIIIO0
PEKYIBTHUBALIEIO MIiCIIsSl PO3TaIlyBaHHSI.

B pesynbraTi HOCHiPKeHbh OTPUMAIId HACTYIHI OILIHKW, aTOMHI Ta BITPOBI €JNIEKTPUYHI CTAHIII1
MatoTh 12 1a 14 r COsers. (rpamu CO2 exBiBajeHT) Ha KBT-ro1 Bupo6ieHoi enexTpoeHeprii, BiAmnoBiHo,
TOOTO MAalOTh HAWHWXKYY HIBETHOBAHY BYIJIEPOJOMICTKICTh 13 YCIX PO3TJISHYTHX BapiaHTIiB
enektpoctaHiii. COHSYHI eEeKTPOCTAHIIIT MalOTh TPETiH HAWHMKYMI PIBEHD BYTJICIICBOT MICTKOCTI, Ha
piBHI 41 — 48 1 CO2e. Ha KBT-TOA BUPOOSEHOi enekTpoeHeprii. Takum yuHOM, "3ereHui" BOJEHB
OTPUMAaHHMH 3a JOMOMOTOI0 EJEKTPUYHOI €Heprii 3 COHSYHMX ab0 BITPSHHUX ENEKTPUYHUX CTaHLIiN
XapaKTepPU3YEThCsl OIBIIOI0 BYIJIEPOAOBMICTKICTBIO, HIX BOJEHb OTPHUMAaHHHA 3a JOIOMOTOIO
€JICKTPUYHOT €HEprii 3 iCHyI0UnX OJOKIB aTOMHHUX CTaHITIH.
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KJIIOEB E.C.}, ATAEB P.A.l, KUPUUEHKO M.C.?,
[IPUTVYJIA J1.0.! (YKPAIHA, JTHITTIPO)

BHUJIOBYTOK METAHY ITPA TEILJIOBIH JIf HA TEXHOTEHHE
BYIVIEHEBMICHE POJOBUIIE

YUnemumym ceomexuiunoi mexanixu im. M.C. Ionaxosa Hayionanwnoi akademii nayx
Vrpainu, 49005 m. [ninpo, eyn. Cimgpeponoascoka 2a; igtmnanu@ukr.net
2Hayionanvnuii mexniunuii ynisepcumem "[quinposcoxa nonimexuixa", 49005 m. Auninpo,
np. JImumpa HAsopruyvroeo, 19, kyrychenko.m.s@nmu.one

Abstract. The results of experimental studies of methane production under thermal action on
solid carbon-containing raw materials are presented in this article. The dependence of the amount of
methane changing under action of other gas components of the mixture was established. The
fundamental possibility of methane obtaining for further improvement of methods of solid carbon-
containing raw materials processing under thermal action was confirmed experimentally.

OpHUM 13 IepCIEeKTUBHUX CIOCO0IB OTpUMaHHS ra3oBoi a3y 3 BUCOKHM BMICTOM METaHy i3 €
3aCTOCYBaHHS TEIUIOBOI [ii HAa BYTJIENEBMICHI TEXHOTEHHI POJOBHINA, SIKi YTBOPIOIOTHCS HABKOJIO
MIIIPUEMCTB BYTUIBHOI Tamy3i. 3riqHO 3 OCTAaHHIMU TaHUMH, Y BIACTIMHHKAX Ta MYJIOHAKOITMIyBadax
3HAXOUThCS 10 170 MIIH. T APiOHOUCTIEPCHUX 1 BUCOKO30JbHUX IIIJIAMOBUX MPOJYKTIB, AKi 3aiMaIOTh
wionty 1800 ra. AHami3 MiHEpaJOTiyHOTO CKJIaQy TaKUX MaTepialiB MOKa3aB, M0 B JOCHIHKCHUX
3paskax MicTutbes 30-37% opraHiyHUX PEUOBHH Y BUTIIAII BYTIIe(piKOBAHOTO JAETPHUTY 1 BYTLIHHOTO
iy, 61-68% 3omm, 2-2,2 % cipku i1 10-30 % rimHuCTHX yacTHHOK. ToMy BapTo Taki TEXHOTEHHI
POJIOBHUIIIA BiIHECTH /10 aJbTEPHATHBHUX JPKEPEN €HEpTii.

AHauni3 BioMHX CIIOCO0IB IMOKa3aB, M0 iCHY0Ui MPOIIECH TETUIOBOI /Iii Ha TBEP.y BYTJICIIEBMiCHY
CHPOBHHY XapaKTEPHU3YIOTHCS ICTOTHUM 3HIDKEHHSM KiJTbKOCTI TOPIOYMX KOMIIOHEHTIB Y Ta30Bii ¢asi,
3HAYHUM 3a0pyJHEHHSIM HAaBKOJIMIIHBLOTO CEPENIOBHIA Ta CKIAJHOIIAMH B KOHTPOIOBAHHI MPOIIECY,
10 MPU3BOJAUTH JI0 AOAATKOBUX BUTpAT. OHOIO 3 MPUYHH IBOTO € HEJOCTAaTHS BUBYCHICTH MPOIIECIB
(Hi3UKO-XIMIYHHX TIEPETBOPEHB, IO BiMOYBAIOTHCA Y BYTJICHEBMICHIM CHpPOBHHI, 1 BiICYTHICTH
00rpyHTOBaHOTO BUOOPY palliOHaTBHUX MapaMeTpiB TEIUIOBOT JIiT JIJIsl OTpUMaHHS ra3oBoi dasm.

CyTHICTb €KCTIEPUMEHTAIBHOTO CII0cO0y BHIOOYTKY METaHy MOJIsraia B HarpiBanHi 6e3 JOCTyIy
MOBITPSl MEBHOI MacW BYTULISA 1 MOPiJ 3 OTPUMAaHHSAM TBEPIOTO 3aJMINKy i 30MpaHHSAM ra3o- i
MapoIoAiOHNX MPOAYKTIB, IO YTBOPUIIUCS B mporieci TeroBoi aii. CMoia i Bojla KOHICHCYBAIUCh B
NpUHMaIbHAKY-0X0JI0KyBadi. TBEpauid 3aIMIIOK, 10 3aJHIINBCS, Pa30M 3 MPOAYKTaMU KOHASHCAIII1
3BaXKyBad. Buxin ra3oBoi ¢a3u Bu3Hauam 3a 00CSIroM BOJIH, [0 BUTEKIIA 3 ra3oMeTpa. Byriens, skuit
BXOJMB JI0 CKJaIy TipChKOI MacH, IEPeTBOPIOBABCS B OKHC BYTJIEIIO i METaH, BOJEHb — B METaH i
MOJIEKYJIAPHUM BOJIEHB, & CTYIIIHb TAaKUX MEPETBOPEHb BU3HAYAIACH MIBUAKICTIO XIMIYHUX peakiii 3a
3aKOHOM AppeHiyca.

[Ipu mocmimkeHHI MPomyKTiB Tasudikarii Oyio BcTaHOBIeHO HactymHe. [Ipu mepepaxyHky Ha
OJIHy TOHHY BYyIJIelIeBMiCHOT CHpOBHHH 3a TemrepaTypu 400°C yTBOPIOIOTHCSA HACTYIHI Ta3M: METaH —
26,8 M°, BomeHb — 18,95 M, kucens — 1,98 M°, MOHOOKCHT ByIJIeLo — 5,9 M, TOKCHT Byruero — 3,6 M,
azor — 15,5 mM® i rpyma raszis CoHm — 12,5 Mm% Takok BCTaHOBIEHO CyTTEBHil B3a€MO3B’S30K MikK
KUTBKICTIO METaHy Ta MiXk rpymoro raziB CnHm (cTymias BBy 0,86) Ta a3oToM (cTymiHb BIutuBy 0,99),
IO JTO3BOJISIE OMUCATH MPOLIEC METAHOYTBOPEHHSI PETPECiiiHAM PiBHSHHSIM:

CH, = 18,2284 + 0,96088 - C,H,,, —0,2146 - N, Q)

TakuM YMHOM, BCTAHOBJICHO MPUHITUTIOBY MOXJIMBICTh BUAOOYTKY METaHy i3 BYIJICHIEBMiCHUX
TEXHOT€HHUX POJIOBHII] Ta OTPUMAHHA, KPIM METaHy, Il iHIIMX TOPIOYNX KOMIIOHEHTIB TaKHX, SIK
BOJCHb, MOHOOKCH] BYIJICHIO TOIIO. Bu3HAYeHO KIiTBKICHI TOKAa3HWKH BHIOOYTKY Ta3iB i3
BYTJIENIEBMIiCHOI TEXHOTE€HHOI CHPOBHHH 3aralbHHM oOcarom 64,15 Mm% mo 103BOIHTH PO3pOGHMTH
CydacHy eHeproe(eKTHBHY TEXHOJIOTII0 TepepOOKH BYIJIIEBMICHOI TEXHOTEHHOI CHPOBHHHA Ta B
MIPOMHCIIOBUX MacilTabax MOKPUTH MeillUT ra3y, a TaKOK MOKPANTUTH SKOJOTIYHWA CTaH TipHUYO-
MIPOMUCIIOBUX PETIOHIB Y KpaiHH.
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JIAHUEHKO 10.M. (YKPATHA, JIbBIB)

METOAHUKA JOCIIIKEHHA KUCJTOTHO-JIY KHUX XAPAKTEPUCTHUK
INOBEPXHI ITUCIHEPCHUX MATEPIAJIIB

Jlvsiscokutl OeparcasHutl ynisepcumem 6e3neKu HeUmmeoiiibHOCmI
gyn. Knenapiscoka , 35, 79007, Jlveis, Yrpaina, yuliyadanchenko7@gmail.com

Abstract. The method of researching the surface properties of dispersed materials is presented,
which is based on the method of potentiometric titration of aqueous suspensions. The technique allows
you to determine the acid-base characteristics and the chemical nature of surface functional groups. Also
determine the value of the exchange capacity of surface functional groups, i.e. the speed characteristic
of hydrolytic processes at the interphase boundary.

VY BIAMOBITHOCTI 1O METOIWKH, TOCIHIKYEThCS 3aKOHOMIPHICTH 3MiHM 3HadeHb pH BOmHOI
CycreH3ii JUCIepCHOr0 MaTepialy B MpOIeCci MOTEHI[IOMETPUYHOTO TUTPYBaHHS. BpaxoByrounm TOMH
¢akT, mo Oynp sIKi TUCTIEpPCHI MaTepiand XapaKTepPHU3YIOThCS KUCIIOK abo JIy>KHOIO HOBEPXHEo, B
SKOCTI ()OHOBOTO E€JEKTPOIIITY 00MpaeThCs BIAMOBIAHO JTy>kHUH abo kucmuii po3unH KCl, a B sikocTi
tutpadTa — 0,1M po3uma HCl a6o NaOH. CmodaTky MNOpOBOIUTHCS XOJNOCTHHA mocmim Y
TIOTEHIIOMETPHYHY KOMIpKy 3i CKISHHM i XJIOPUACPIOHEM eIeKTpOAaMH J0NA€Thes 25-cM® BUXiaHOTO
enexrpoinity (Hampuknag, 0,1M Boxumii po3unH KCl 3 pHo=10, BeauumHa SIKOTO pETryJIOETHCS
nmonaBadHsaM 0,1M pozunmay NaOH a6o 3 pHo=2, BenmunHa SIKOTO peryioeTbes aomaBanasM 0,1M
po3uuny HCI). Ilicns crabimizamii moOTeHIialy CKISIHOTO eneKkTpoaa (depe3 2—-3 XBWIMHH TpH
Oe3nepepBHOMY MEpeMillyBaHHI MAarHiTHOIO MilIajKkoo0) po3yuH TUTpyeThes 0,1M pozunnom HCI mo
JIOCATHEHHS KiHIIEBOI TOYKM TUTPyBaHHS. [IpH 1IbOMY THTPAHT JOAAETHCA MATHUMH TOPIIsAMH 110 2 cM*
KOXHI 2—3 XBWJIMHU Ticis cTabimizanii Benuunnan pH. [Ticis 1s0ro npoBOAUTHECS POOOYE TUTPYBAHHS.
V moTeHmioMeTpudHy KOMipKy goaaetbes 25-cm® 0,1M posumay KCl Ta HaBakka JOCTiIKyBaHOTO
muctiepcHoro marepiany (0,105 0,25; 0,50 r). CycreH3sis nepeMilry€eTbcsi MarHiTHOK MIIIAKOO 10
crabimizamii 3HadeHHs pH cycrmensii Ta ¢ikcyerscst 3HaueHHS PHeyen. Ilichs mporo mpoBouThCA
TUTPYBaHHS CYCHEH3II 5K 1 B XOJIOCTOMY JOCIIII.

3a pe3ynbTaTaMu TUTPYBAaHHS KiNbKICTh HAUIMIIKOBO aacopOoBanux OH-ioHiB (THTpaHT —
pos3unn HCI) Ha noBepxHi aucnepcHoro mMatepiany (AT, Moib/M?) po3paxoByeThes 3a GOPMYIIOI0:

AT=ApH-AV-C/m'S,

ne: ApH=pHo—pHcyen. — 3MiHa pH cycnensii B pe3ynbpTati TigponiTHuHOi agcopbuii; AV — 06’em
JIOJTAHOTO THUTPAHTA, s C - koHIeHTpamiss po3unHy HCl (tutpaHnTa), MOJIB/IIM®; M — HaBa)Ka
HATIOBHIOBAYa, T; S — THTOMA MOBEPXHA HATOBHIOBAYa, M%/T; MHOKHHK, SKHH OyB JOMAHHMH, s
BpaxyBaHHs KOHIIEHTpalil (QyHKIiOHATPHMX TpyH Ha OJWHMII IUIOLI IOBEPXHi AWCHEPCHOTO
MaTtepiany.

3a mobynoBanumu rpadikamu 3anexHOCTI pHeyen =f(V) Ta AI'=f(pHo) BU3HAYAIOTHCS HACTYTIHI
XapaKTePUCTUKY 1 BETUIHHU:

1) 3a xapakrepom rpadiky 3anexxsHocti AI'=f(pHo) omiHIO€TBCS XiMiuHa IPUpPOIa TIOBEPXHEBUX
(hyHKITIOHATBFHUX TPYII 3TiIHO KiIacudikarii: momidyHKIIioHaTEHE TBEPAE TIJI0, MOHO(YHKITIOHATHHII
CHIIBHHH TyT, Oi()yHKIIIOHATbHA MTOBEPXHS 3 CHIIBHOIO Ta cIa0KOI0 JIy>)KHUMH TPyIaMu; TBEPC TiJO 3
€11a0KO JTy’KHOIO TOBEPXHEIO;

2) pHpiss. — BemuunHa pH cycnieHsii, 3a sikoro Bij0yBa€eThCst ancopOIisi 0JHAKOBOT KiIBKOCTI 10HIB
H* Ta OH Ha mnoBepXHi AMCIIEPCHOrO MaTepialy; BHM3HAYA€ThCA SK TOYKA MNEPETHHY KPUBHX
MOTEHI[IOMETPUYHOTO TUTPYBAaHHS PO3YMHY EJEKTPOJITY (XOJOCTUH AOcHin) Ta cycmeHsii (pobode
TuTpyBaHHs) Ha Tpadiky pHeyen =F(V);

3) pHur — Besmumna pH cycrmensii B i30aacopOriiniii (130i0Hii) TOUII, 110 BKa3ye Ha IepeBary
HNOBEPXHEBUX (YHKIIOHATBHUX TPYH 3 MEBHOK KHUCIOTHO-OCHOBHOK XapakTepucTHKOKW (pKa);
BU3HAUYAETHCS SIK TOYKA MepeTUHY TphoX rpadikiB pHeyen =f(V) ans pizHUX HaBaxoK, a 1iisi OiibII
TOYHOTO 3HAYEHHSI, K ToUKa nepeTuHy rpadiky AI'=f(pHo) 3 Biccto abcuuc, To6To ipu AI'=0; 3HaueHH
pHur BKa3ye Ha mepeBary nmoBepxHeBUX (YHKUIOHANEHUX TPy 3 PKa, To6TO pHirr= pKa;

4) v — BenmuurHa OOMIHHOI 3/IaTHOCTI MOBEPXHEBUX (YHKIIOHAIBHHX TPy (XapaKTepUCTHKA
IIBUJIKOCTI TLAPONITHYHUX MPOIeciB HA Mixk(a3Hil TpaHWUINi), BH3HAYAETHCA K TAHTEHC KyTa HAXHITY
npsimoi AT'=f(pHy), To6TO0 3HaueHHs MHOKHUKA K v piBHsHHI AT'=k-pHoxb.
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JI’STYEHKO H.O., CABJIVUMHCBHKUI O.M., YJIULIBKUI O.A.,
JATEJ 0.0.,303YJId A.A. (YKPAIHA, KUIB)

OIIIHKA ABAPIMHOT O PO3JIMBY CBITJINX HA®TOIIPOJIYKTIB

eporcasna exonoziuna akademis nicisiOUNIOMHOL 0C8imuU ma YnpaeiiHHs.
03035, eyn. Mumponoauma B. Jlunkiscvroeo, 35, k. 2; natalidyachenko1969@gmail.com

Abstract. The article is devoted to the application of the modern technologies for cleaning the
area of Borodyanka City territory, Kyiv region, contaminated with light oil products due to the damage
to Oil Storage Containers during military actions. The result is the calculation of the contamination
area (drilling of sounding wells), the assessment of the engineering-geological and hydrodynamic
features of the territory and the determination of methods for cleaning the soil from oil products.

Hadrobaza kommanii «Amic VYkpaina» (M. bopomsHka), BHACIiIOK BiifHH Oyia 4YacTKOBO
3pyiiHoBaHa. BinOyBcst BuTik cBiTiaux HadTonpoaykris (CHII) Ha rpyHT npuiternoi Tepuropii (puc.1).
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Puc. 1. ®parmeHT Manu TepUTOPii ZOCTIIKEHB (00’ €KT — YUepPBOHUI KOHTYD)

Pesynbratr pyliHyBaHHS - TEXHOT€HHA S€KOJIOTIYHA CUTYaIlisl, 1[0 BUMArae JIKBiaiii aBapiiHOro
po3nuBy (AP), BuzHaueHHs cmnoco0OiB ounmeHHs rpyHty Big CHIL Ilomagamns CHII y rpyHT
MIPU3BOIUTH 10 3MEHIIIEHHS HOTo 0i0NOTIYHIA MPOIYKTHBHOCTI, 3HIKEHHS IPOAYKTUBHOCTI (piToMach
POCIMHHOTO TOKpHUBY. TepMiH BiJHOBJIEHHS (CaMOBiTHOBJIEHHS) TIpyHTiB, 3abpynHenux CHIIL,
craHoBuTh Big 1-2 mo 10-15 pokiB. Teputopis Hanexuts no KwuiBcekoro Ilomiccs 3 maneoreH-
HEOTEHOBUMH JJOYETBEPTUHHUMH IOPOAaMU. AOCONIOTHI BiJIMITKH TIOBEPXHI TEpHUTOpii «Amic
VYkpaina» mopisaioe + 150,8 M. Teputopi€ero TedyTh HeBeNuKi piuku: Babis, bydka ta 3aBmk. Yxun
MOBEPXHI Y MiBACHHOMY HaIPIMKY 10 p. 31BwK. [Topsin po3raimoBana AiIsTHKA JIiCOHACAKEHB TUIOIIETO
0,017 xm? Teonoriuna 6yaoBa AiNSHKM BHBYEHA MNLISXOM OYpiHHA 30HAYBATBHUX CBEPITOBUH
rmOWHOI0 10 5,2 M, modYaTkoBwi miameTp 125 MM. BypiHHA TpOBOAMIOCS MAajol OypOBOIO
YCTaHOBKOIO. 3a pe3ysibTaTaMH OYpiHHS BHIIJICHO 3 1H)XKCHEPHO-TEOJIOTIYHI eJeMeHTU: | — Micok
cepeanboi kpynHocrti; Il — cymicok, 11l — cyrnunok nerkwuid. [1ig yac momykiB B OKpeMUX CBEPITIOBUHAX
3adikcoBaHO piBeHb Mi3eMHUX BOJ Ha rMOWHI Big 1,76 mo 2,5 M. BuBueHHs MaTepianiB iHXXeHEpHO-
TCOJIOTIYHUX ~ BHINYKYBaHb [OKa3ajllo, [0 3aHAPUBHA 30HA CKJIAJCHA 3BEpPXy JIOHU3Y
(roBiOTTAIIATEHAME MiCKaMH, MOPEHOIO, MiAMOPEHUMH (IIIOBIOTIIALIATEHUMH MTICKaMHM; i B1IKIIa 11
MiACTUIAIOThCS OypuMH TimHaMu. Ha Tepurtopii poO3MOBCIOKEHI BOJOHOCHI TOPH3OHTH Y
YETBEPTUHHUX Bimkiaangax (OOJIOTsAHI), MONTABCHKUX Bimkimamax Ha riauowmai 30-40 M. BomonocHi
TOPH30HTH IHINMX KOMIUIEKCiB He posrmiganuck. CHII, morparmisiioun y TIPyHT, OITyCKAarOThCS
BEPTUKAIGHO BHU3 11/l BIUIMBOM TPaBIiTalliiHUX CHJI 1 HOIIMPIOETHCS BIIUP MiJ BIUIMBOM MOBEPXHEBHX
1 kamimsgpuux cwir. llBuakictes mpocyBanus CHII 3amexuTh Bifg iX BIACTHBOCTEH, BUIY IPYHTY,
KOHCTPYKIIiT TOpOXKHBOTO 0Ty 1 criBBigHomeHHst CHIT, moBiTps i Boau B 6ararodasHiii cucremi, 1o
pyxaeTbcsi. Bu3HaueHo BiacTMBOCTI HaTONMPOAYKTIB — TYCTHHA, B'S3KiCTh, MOJEKYJslpHa Maca,
MOBEPXHEBHUH HATAT (CTAJIarMOMETPUYHUN METON) 3 ypaxyBaHHIM I'YCTHHH nanusa nu3ensHoro JI1-3-
€-80 (0,733 r/mn) 3 BMicToMm cipku g0 10% ta ryctuan Boau (0,9982 r/mm).

PexomenmoBaHo MexaHIYHHH cIoci0 ouwniieHHS 3a0pyaHeHoro rpyHTy AP 3 moganemmm
NPOMMBaHHSIM MOBEPXHEBUX BOAOPO3UYMHHUX CHOJNYK. E(eKTHBHICTH pH NPOMUBAHHI CTAHOBHUTH 10
99%. Jnsa oummenas 31 Ta 3amobiranHs wirpamii posmutux CHII pospobmeno pexomeHpgarii,
po3paxoBaHuil QPOHT PO3TiIKaHHS, CIUIAHOBaHA Mepeka cBepaioBuH (200 o), yepe3 siki BUTATYIOTh
3a0pyIHEeHI IPYHTOBI BOAH.
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TOPHOCTAJIb C.A., TOPEAHD JI.T., MOJTYAH A.I1. (YKPAIHA, XAPKIB)

HNIABUIIEHHA ECEKTUBHOCTI BIOJIOT'TYHOI'O
OYHMIIEHHSA MICBKHUX CTIYHUX BOJ

Hayionanvnuii ynisepcumem yuginbno2o 3axucmy Yxkpainu
61023, syn. Yepnuwescoka, 94, Xapxis, Yxpaina, gornostalsa@gmail.com

Abstract. In order to increase the efficiency of biological wastewater treatment, the state of
wastewater treatment in Ukraine was analyzed, and the factors affecting the treatment process were
identified; proposed measures to increase the efficiency of biological wastewater treatment; the
expediency of their use is substantiated. The cleaning process in the "aeration tank-secondary settling
tank™ system was studied. Regression equations were obtained that describe the features of the course
of cleaning processes at different stages. It is proposed to use the obtained results to select the mode of
operation of biological wastewater treatment facilities.

He auBiisuuch Ha Ba)KKM YacH Ta JKOPCTKI YMOBH, B SIKHX 3HAXOJUTHLCS Hallla KpaiHa, METOIO
CYCIUIBCTBa 3alMIIAEThCS MparHeHHs 1o €Bponeiickkoro Coro3y. Hemia'eMHOIO 4acTHHOIO IIHOTO
MPOIECY € eKOJIOTiYHA TIONITHKA, Ky HEOOXiHO TIOCTYIIOBO Ta HEYXWIFHO TMPUBOJHUTH [0
3araJbHOEBPOINEHCHEKUX HOPM. YKpaiHIll J00pe yCBIIOMITIOIOTH, IO 0€3 3aXHUCTy HABKOJHIITHBOTO
CEpe/IOBHINA HEMOXJIMBO 3a0€3MCUNTH TiJHY SIKICTh MOBCSKICHHS. [IOBHOI[IHHE XHUTTS HEMOXKIHUBO
ySBUTH 0€3 3/I0pOB’s, HA CTaH SKOTO Oe3M0CepeHbO BIUIMBAE HABKOIUIIHE cepenoBuine. [lepxana
B3sla Ha cebe OO0OB’SA30K OXOPOHATH TPOMAISH BiJ HaBaHTaXEHb 1 PHU3WKIB IS 370pOB'S 1
Onarormosyyys, MOB'A3aHUX 3 HABKOJHIIHIM CepeloBHIICM. BaXITMBHUM HampsMKoOM i€l poboTu €
3HIDKEHHSI TEXHOTCHHOTO HaBaHTa)KEHHS Ha BOJHI 00 €KTH 3a PaxyHOK MiJBHIIEHHS e()eKTHBHOCTI
OYMIICHHS CTIYHHUX BOJ, II0 BUHWKAIOTh BHACIIIOK BHKOPHCTAHHS BOAM Ha TOCIIONAPCHKO-TIUTHI Ta
BUPOOHMY1 TOTPEOH.

Jlns 3abe3nedeHHsT BHCOKOI SIKOCTI OYMINEHHS 3aCTOCOBYIOTh JIBa CTallU: MEXaHIYHE Ta
Oionoriune oummieHHs. Ha mnepmomy etam mnepen0adaeTbcsi BHIAICHHS KPYIMHUX Ta BaXKUX
HEPO3YMHCHHUX JOMIIIIOK, TIOTIEpEaHE OCBITIACHHS Boau. Ha eTami 61070TiYHOTO OYHMINEHHS 31 CTiYHOT
PIAMHYU BUAANAIOTH PO3YMHEHI YaCTOYKH HaMeHIIOro po3Mipy. TpamumiiiHi cnopyaud 06ioJoriyHOTro
OUMIICHHS 3a3BUYail JOOpE BHKOHYIOTh CBOi (PYHKIIi Ta 3a0e3MeuyroTh JOTPUMAHHS EKOJIOTiYHUX
BUMOT. AJie 0COOJHUBICTIO iIXHBOI pOOOTH € HEPIBHOMIPHICTh HAAXOMKEHHS CTIYHUX BOJ, IMOBIPHICTH
Ppi3Koi 3MiHM KOHIEHTpaIlil 3a0pynHeHs TpoTsirom 100u. KpiM Toro, mocTiifHO MiABHITYIOTHCS BUMOTH
JI0 SIKOCT1 CTIYHHX BOJ, aJjie [ie He MPU3BOJUTH IO MOMITHOTO MOJINIIEHHS CTaHy MPUPOAHUX BOJHHUX
o0'exkrax. HaBmaku, y MICIfIX CKHJAHHS CTiYHHX BOJ TPOJOBXKYIOTh HAKOMWYYBaTHUCS IPOMHCIIOBI
3a0py HEHHS, TIOTEHIIIHHO HeOe3rmedHi pedoBHHUA. HEmooaWmHOKI BUIAIKH CHalaxiB iHQEKIIHHUX
3aXBOPIOBaHb, [MOMITHE TMOTIPIICHHS SKOCTi MATHOI BOAW MiATBEPAXKYE aKTYalbHICTh 00OpaHOi TeMHU
JIOCTIKEHHS.

Metoro poOOTH € MmiIBHINEHHS ©()EKTUBHOCTI O10JOTIYHOTO OYHINCHHS CTIYHHX BOM IS
3a0e3MeUeHHs] JOTPUMAHHS €KOJIOTIYHUX BUMOT. [ TOCSATHEHHS TOCTaBICHOI METH TPOaHAIi30BaHO
CTaH OYMIICHHS CTIYHUX BOJ B YKpaiHi, BU3HAUYCHO (DAKTOPH, sIKi BIUNIMBAIOTH Ha MPOIEC OYUIICHHS;
3apONOHOBAHO 3aXOAW IO TMIABUINCHHIO €(PEKTUBHOCTI OiOJIOTIYHOTO OYHINCHHS CTIYHHX BOJI;
0OTPYHTOBAHO AOIIILHICTS IXHBOTO 3aCTOCYBAHHS.

Js  MOCHIJDKEHHST TMPOILECY OYUIINECHHS B CHCTEMI «aepOTCHK-BTOPMHHUHN  BiJICTIHHHUKY
BHKOPDHCTaHO MaTeMaTHYHe MOJeNoBaHHsA. Jlns moOymoBw piBHSHB perpecii, SKi OMHCYIOTh
0COONMMBOCTI Tepediry MpoIeciB OUYMIIEHHA Ha pPI3HUX €Tanax, MPOBEACHO EKCIepUMEHTaIbHI
nocmimpkeHnst. [lepeBipka agekBaTHOCTI OTPUMaHKX PiBHSHB IMOKa3aa iX 3JaTHICTh ONMMCYBATH peallbHi
MIPOLIECH B paMKaX MPUHHATUX YMOB 1 IPUITYIICHb.

[IpakTryHe 3aCTOCYBaHHS OTPUMaHUX Pe3yJbTaTiB JO3BONHUTH 00paTH PEXUM POOOTH CIOPY.
010JIOTIYHOTO OYMINCHHS CTIYHHX BOJ[ Ta 3a0E3MCYUTH JOTPUMAHHS HOPMATHUBHUX BHMOT. Hamami
IIPOIO3UIIiT TIO0 3aCTOCYBAaHHIO PE3yJIbTATIB JOCHIJKCHHS MiIXOASATh JJIsl BUKOPUCTAHHS HA PI3HUX
eTamax: TpH TPOEKTYBaHHI, PEKOHCTPYKIii abo ekciulyaralmii cnopyl. BoHm crpsiMoBaHi Ha
PeryJIOBaHHS TEXHOJOTIYHUM PEXUMOM POOOTH CIOPY. Oi0JOTIYHOTO OYHWIIEHHS Ta OTPHMAHHS Ha
BUXO/Ii KOHLIEHTPaLiH 110 3a0pyAHIOIOYNM PEYOBUHAM HE BUILE TPAHUYHO JOMYCTHMHUX 3HAUYCHb.
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VYTIAHANETS V., PITAK I. (UKRAINE, KHARKIV)

DEVELOPMENT OF WAYS TO IMPROVEMENT THE PRODUCTION OF
CARBONATE RAW MATERIALS

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

Abstract. It has been established that different requirements are imposed on the quality of raw
materials of various industries. Technological regimes and roasting equipment design have been
developed to ensure the stable production of carbonate raw materials with desired properties. The
physicochemical properties of finely dispersed carbonate raw materials have been studied, and the
technological parameters of the thermal dissociation process have been established, at which the
maximum degree of conversion of carbonates into calcium oxide with the highest activity and less
emission of gaseous substances into the atmosphere.

Different requirements are imposed on lime, consumed for technological purposes by various
industries, and accordingly, to its quality. To provide the sectors of the national economy with lime of
the required quality before production has always faced the task of developing new technological modes
and designs of roasting equipment that would ensure the stable production of a product with desired
properties. The main units for large-tonnage lime production have always been shaft lime kilns, which
use coking coal, anthracite or graded coal as fuel. The results of a comprehensive study of the
physicochemical properties of finely dispersed carbonate raw materials and the regularities of its thermal
dissociation, and the determination of the physicochemical properties of the dissociation products made
it possible to establish for each case, the technological parameters of the process of thermal dissociation
of raw materials, at which the maximum degree of conversion of carbonates into CaO and, at the same
time, the product has the most activity.

SigralA=SE1 (3

Fig. 1. Particles of calcite in carbonate raw materials

The high reactivity of calcium oxide is associated with the concentration of point defects in the
oxide lattice, which changes the proportion of the covalent bond between calcium and oxygen. In this
case, the parameters of the calcium oxide crystal lattice do not change and are equal to 4.0-5.6. The
concentration of point defects varies between the internuclear interaction and the interaction of lattice
elements, which affects the intensity of oxide diffraction patterns, its adsorption capacity (specific
surface area), and hydration activity. It should be noted that defects in the structure of the initial
carbonate raw material have a similar effect on the intensity of the process of thermal dissociation of the
raw material and the ability to granulate. Samples with a larger specific surface can granulate, and the
granules are subjected to less abrasion; the dissociation process proceeds at lower temperatures than
natural calcite or chalk and lowers energy costs. The ability to form granules of the initial carbonate raw
materials makes it possible to count on the possibility of the efficient firing of raw materials in rotary
drum kilns with significantly lower dust entrainment. It can be expected that in this case, judging by the
abradability of the granules, dust entrainment decreases by 71%. This will make it possible to reduce
capital investments in the installation creation to increase the furnace's productivity in the finished
product. Based on the presented research results, such an organisation of the process can provide optimal
conditions for preparing carbonate wastes and their firing to obtain a highly active product (lime) and
increase production efficiency. Such technical solutions will reduce the burden on the environment
because. less gaseous harmful substances will be emitted into the atmosphere, making it possible to
bring production closer to a waste-free industry.
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ATOJBHUK C.I'., KOJBJIIOBA I.M., CTOSHOBCHKHI A.P. (YKPAIHA, JIbBIB)
AHAJII3 PUHKY MIHEPAJIBHUX BOJI B YKPAIHI

Hayionanonuu ynieepcumem «Jlvgiscoxa nonimexuikay,
79012, eyn. C.banoepu, 12, m. Jlveie, Ykpaina, svitlana.h.yaholnyk@lpnu.ua

Abstract. The purpose of our work is to analyze the market of the most popular producers of
mineral water in Ukraine over the past five years from 2017 to 2021 inclusive. According to the results
of voting by the Internet audience, the first place was repeatedly occupied by mineral water, which is
produced at the Morshyn mineral water factory "Oscar”. The product of this manufacturer is the sales
leader among non-carbonated mineral waters in Ukraine.

VYkpaiHa BXOAWTH B TPYIy CBITOBHX JIiJepiB 3a 3amacamu MiHepanbHOi Boau. Ha ii Tepuropii
BusiBIeHO noHax 500 [pkepen pi3HOMaHITHUX MiHEpaJbHUX BOJ. B Ham yac Ha MOJMULAX TOPTOBEIBHUX
Mepek YKpaiHM MOXKHA IT00QUYNTH TIHUPOKWA aCOPTHUMEHT MiHepambHUX Boa Oinmbime HiK 40
TOBapOBUPOOHUKIB, 1 OCHOBY LLOTO PHHKY, B OCHOBHOMY, CTAHOBUTHb TPOJIYKIIiS BITYUZHIHHX
TOBapOBUPOOHUKIB. MeToro Hamoi poOOTH € aHali3 PUHKY HaWOUIbII MOMyIAPHUX BUPOOHUKIB
MiHepaJbHUX BOJ B YKpaiHi 3a ocTaHHi 11’ sTh pokiB 3 2017 mo 2021 p. BuitouHo (Tadn. 1). @aBopuris
KO’KHOTO POKY BH3HAYaIIM CIOXKHMBAdi, EKCIEPTH Ta XKypl YCHIIIHUX JTIOACH.

Tabruys 1
PuHoKk HaOiTbIINX TOBAPOBMPOOHMKIB MiHepaJbHUX BoA B YKpaiHi 3 2017 mo 2021 p
Ne 2017 p. 2018 p. 2019 p. 2020 p. 2021 p.
1 MopuuHcbKa MopuuHcbka MopuuHcbka Muproponcska MopuuHcbka
2 Boprxomi Boprxomi Boprkomi MopumHcbka IlonsHa kBacoBa
3 Mupropoacbka Kapnarceka mxepenbHa | IlomsHa kBacoBa Bopxomi Bopxomi
4 Jlyxanceka 7 [TonstHa KBacoBa Mupropojicbka ITonsiHa kBacoBa Mupropojicbka
5 KapmaTcpka mKepensHa Mupropoacbka Jlyxancpka 7 Buvette Buvette

Sk BumHO 3 Tabn. 1 HAMOIMBII MOMYISPHUM TOBAPOBUPOOHHKOM MiHEpaIbHOI BOAM 3a TaHUMHU
pe3yibTaTIB TOJIOCYBaHHS IHTEPHET — ayauTopii B YKpaiHi € MpOAyKIis, sKa PO3JIMBAETHCS Ha
MopuuHcbkoMy 3aBozi MiHepanbHUX Bog «Ockapy» (JIpBiBchbka 0011.), IO BXOIUTH A0 KommaHii IDS
Group. L1 Boga camoBuIMBaeThes 13 mxeped, Binkputux B 1879 poui b. Itinnepom. «MopIHCbKay
BIICBHCHO TIOCIZIa€ TEpIe MiCIle 3a MpoJakaMu cepell Hera3oBaHWX MiHEepalbHUX BOX B YKpaiHi, a
TaKOX YCHIITHO €KCTIOPTYeThes N0 banrificbkux kpain, €Bpornn Ta CLIA. B 2019 pomi Brepie Ha
NepIIOMY MiCIi ONMMHIIACh TPOAYKIis MUPropoacbkoro 3aBony Minepanbuux Bog ([lonaraBceka 00171.).
Le pomosumie y 1912 poui BigkpuB mikap I. 3yOxoBcekuit. ¥ 2009 p. Mupropoacbkuii 3aBon
MiHepanbHUX Box yBiHimoB y TOII-10 mafikpamux npanenasmiB llearpanpHoi Ta CxigHoi €Bponu 3a
Bepciero MixkHapoaHoi kommanii Hewitt Associates Ta Wall Street Journal Europe. Jlpyre micue 3a
JaHUMH PEe3yJIbTaTiB roJ0CYBaHHs iHTEPHET — ayAUTOpil B YKpaiHi HEe0JHOPA30BO 3aiiMana MiHepanbHa
Boga bopxomi (I'pysis). Lle pomosume Bimkpuau coigat y 1816 pomi. Ilpomykmis 1soro
TOBAapOBUPOOHMKA CTajia TEPIIOI0 MiHepanbHOIO0 BoAor B Kkpaimax CHJ 1 banrii, skiii Oys
npuBiacHeHud ctangapT sikocti ISO 22000. B m’sTipky HalKpamux MiHEpalbHUX BOA YKpaiHH 3a
JAaHUMH PE3YJbTaTiB TOJOCYBaHHS IHTEPHET — ayIuTopii HeogHOpa3oBo moTpamuisuia «llomsHa
Ksacosay (3akapmarceka 00i1.). BimHOBIEHHS pOo3NMUBY Ii€l MiHEpaIbHOT BoaM Oy0 po3modaro y 1946
poui. [Ipoayxkuist muporo ToBapoBupoOHUKa ekcriopTyeTbes B kpainn CHJL, CLLIA ta B Kanany.

baratboM yKkpaiHISIM TakoX MPHHAIIOBCA A0 AyIm M’ skuil cMmak «Kaprartcekoi [[kepenbHoi»
CrpyTtuacekoro poxosuia (JIBiBchka 0011.). Y 2008 pomi mignpueMmctBo «Kaprarchki MiHepaibHi
BOJIM» OTpPUMAaJO AMIUIOM (iHajicTa perioHanmpHOro eramy Bceeykpaincbkoro Konkypey sikocTi
npoaykmii «100 kpamux ToBapiB YkpaiHw» y HOMiHamii Oe3ankoronbpHi Hamoi. HeomHopazoBo B
I’ ATIPKY HaWKpammux MiHepaJbHHX BOJ YKpaiHU MOTparunsum MiHepaiabHi Boau Jlyxkanceka 7 (TOB
«Maprity», 3akapmarcbka 00i1.) Ta Buvette (TOB «Cwmaparny, [TontaBceka 001.). [TrncesMoBi 3rajxu mpo
Jlyxanceky BimHOcsaThes 1o 1800 poky. BupoOHuuTBO MiHepanbHHX Box «Buvette» BigmoBimae
MIXHApOIHIN cHCcTeMi MEHEDKMEHTY Y cdepi Oe3mexu npoaykTiB xapuysanas [SO 22000-2005.

Sk BUAHO 3 TIPOBEICHUX [OCTIIKeHb, B YKpaiHI € YUMajo TOBapOBUPOOHUKIB SIKiCHOI
MiHepalbHOI BOJH. 3a JaHUMH PE3yJIbTaTiB TOJIOCYBaHHS IHTEPHET — ayAUTOPIi B I’ ATIPKY HaHKpaLIux
TOBapOBUPOOHHUKIB HEOIHOPA30BO MTOTPAILIsLIa MiHEpalbHa BOAA BITUN3HIHOIO BUPOOHMILITBA.
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KYKOBA O.T'., HETOJIA H.B. (YKPAIHA, KUIB)
POJIb BYJIBEJIb Y KOHTEKCTI NOJOJAHHS HACJILJIKIB 3MIHU KJIMATY

Kuiscoxuti nayionanvruil ynigepcumem 0y0ieHuymea i apximekmypu,
03037, Ilogimpoghnomcovkuii npocnekm, 31 Kuis, Yxpaina; knuba@knuba.edu.ua

Abstract. Over the past several decades, as a result of human economic activity, significant
changes, usually of a negative nature, have occurred and continue to occur in the biosphere. There are
changes in the amount of heat due to the vital activity of the agroecosystems, as well as a decrease in
the amount of biodiversity. It is for this reason that anxiety about the future is growing within the
scientific community, and measures are being taken to limit the negative impact of human activity.
Climatologists associate climate change with the greenhouse effect, which is a geophysical phenomenon
expressed in the ability of some gases, called greenhouse gases, and water vapor to absorb infrared
radiation.

Ha Hamiii mnaHeTi cepeJHbOpIYHA TeMIlepaTypa NPU3EMHOrO Iapy TMOBITPS CTaHOBHTH
npubmmzno 14,6 °C. 3a manumm K. f. KowaparbeBa, uepe3 mapHuUKOBHHA e(deKT 30iMbIICHHS
TEMIEepaTypH B MPU3EMHOMY Iapi craHoBHUTH 33,2 °C. 3 HACTYITHUMU BKJIaJ]aMH Ta30BUX KOMIIOHEHTIB!
napu H20 - 20,6 °C (62,05%), CO2 — 7,2 °C (21,7%), N2O — 1,4 °C (4,22%), CH4 - 0,8 °C (2,41%), O3
-2,4°C(7,21%), NH4 + ppeonn + CCls + CF4 + Oz + N2 - 0,8 °C (2,41%).

YacTka BYTJIEKHCIIOTO Ta3y B PO3BHUTKY IMAPHUKOBOTO €(PEeKTy ITOCTaTHRO 3Ha4HA — moHaa 20%.
ToMy HaBiTh TOCUTH MPOCTI PO3paXxyHKH IMOKA3yIOTh, 110 HiABUIIeHH KoHIeHTpallii CO2 B atMocdhepi
Ha 20% mnpu HE3MIHHIA KOHIEHTpAIli IHIIMX MAPHUKOBUX Ta3iB TMPU3BEAE 10 ITiABUIICHHS
cepeqHbOpiuHOoi TIo00ankHoi Temreparypu 10 1°C. Takox CBITOBUMH BUYEHHUMH Oylia BCTaHOBJIIEHA
JIOCUTH TiCHA KOPETIAIiS MIXK CEPEIHBOPITHOIO TeMITepaTyporo MOBITpsI Ta KoHIeHTparisMu CO2, CHa.
B mepiox MiHIMyMy TeMIiepaTypy B JIbOJJOBUKOBHI IepioJ KOHIEHTpanii 1ux rasis Oyma 0,018 - 0,02
ta 3,5x10° % BigmoBiHO. Jns teruax nepiofiB Bmict CO2 Ta CHy 3HaxonuBes B Mmexax 0,028 - 0,03 1
7x10°% BimoBimHO.

HeyxumsHo pocTe B aTMocdepi BMiCT MEeTaHy, OKCHIIB, a30Ty Ta (ppeoHiB. MeTaH yTBOPIOETHCS
NP PO3KJIaIaHHI OpraHiky 06e3 KUCHIO, MOTPAaIuIsLe B aTMocdepy Mija yac po3poOKH BYTUTLHUX POIOBHIL]
npu BUIOOYTKY HaTH y pa3i aBapiii Ha Ta30IpPOBOJIAX.

Ponp OyniBenb y KOHTEKCTI TTOIOJTAHHS HACTIIKIB 3MiHH KJIIMAaTy Ta CHEPTEeTHIHUN ACIITUT cTae
BCe OUTBII BaXKIMBOIO 4Yepe3 iX YacTKy B 3arajbHii KUIBKOCTI BUKHAM MapHUKOBUX ra3iB Ta CTPIMKE
3pOCTaHHs BHYTPILIHBOTO CIOXUBaHHS €HEprii B ycboMy CBiTi. JJoTpUMaHHS TUIaHy CTaJOro pO3BUTKY
BHMarae TMOCTIHHOT MiABUIIIEHOT YBary 0 BCiX €TamiB OyIiBIIi )KUTTSI, OCKUTLKH TAKHH ITiIX11] T03BOJISIE
BpPaxOBYBaTH BIUIMB OyAiBIII Ha HAaBKOJIMIIHE CEPEIOBHIIE MPOSKTYBaHHS, Yepe3 eTanu OyIiBHUIITBA,
JI0 KiHIIeBOT (ha3u OyaiBIIi )KUTTS — 3HECCHHSL.

Ouinka mukry xurtenisbHocTi Oyaisii (LCA) € onHiero 3 HaOLIBII BU3HAHUX 1 IPUHHATHX
MoJIeIIeH IS OIIIHKH €KOJIOT1YHICTh MaTepialiB i mporieciB. Llel TOKyMeHT CipsIMOBaHUI HA BUIIICHHS
LCA ocHOBHUX THIIIB )HTIOBOI 320y 10BH, B OCHOBI SIKOTO JIGXKHUTH OILIIHKA BU/1JIEHHS KIBKOCTI €Heprii
Ta BUKUIB MTAPHUKOBHX Ta3iB. JlocmikeHHS cBiM4aTh, 10 HAWOLIBIIA KITBKICTh BUKHU/IIB TAPHUKOBUX
rasiB BiIOyBaeThCS i1 9ac eKcIuTyaTarii OyaiBens. Takoxk OyJ10 BCTAHOBIICHO 3aJICKHICT MK PiBHEM
KOM(OpPTY Ta HETaTUBHUM BIUTMBOM OYJiBENIb HA HABKOJUINHE cepenoBuiie. UMM BHIIMHA piBEHb
KOM(]OpPTy, THM CHIBHIIIWH BmiMB 3 Touku 30py CO2 exBiBameHT. [lomiOHy Kopemsmiro MoOKHa
CIIOCTEpIraTH y BUNAJKY IOPIBHSIHHSA PiBHIB KOM(OPTY OYHIBIII Ta BIUIMBY XUTTEBOTO IUKIY Ha
KOpHUCTYBaya.
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CAMJIYYOK O.I'., ICAKIEBA O.I'., COPOKIHA B.IO.,
JINXOTI'PAI B.B. (YKPATHA, XAPKIB)

AKYCTUYHA TEXHOJIOI'TSA MOHITOPUHI'Y 3A
CTAHOM MEPEX BOJOBIIBEJAEHH

Xapxiscokuil HayionanvHull yHisepcumem Oy0i6HUYMBEA ma apximexkmypu
61002, eyn. Cymcovka, 40, Xapkis, Yxpaina, office@kstuca.kharkov.ua

Abstract. The sewage system occupies one of the most critical places in the modern world. It is
designed and built underground and could have a considerable distance. In this case, checking this
system is an expensive, time-consuming and complex task. Acoustic systems "SAHARA" and
"SMARTBALL" were developed by the Pure Technology Group. They can inspect small-diameter pipes
and accurately detect leaks at the lowest cost. These systems will reduce the probability of pollutants
getting into the environment.

CucrteMa BOZOBIABEICHHS 3aiiMae OJHY 3 BaKIMBILIMX MICIb y Cy4acHOMY ypOaHi30BaHOMY
cBiti. Ilo Mipi 3pocTaHHS MICT 30UIBITYETHCS iICHYIOUA CHCTEMa BOIIOBIIBEICHHS, 3POCTAIOTh BUMOTH
1010 TOOYTOBUX 1 MPOMHCIOBUX CTIYHUX BOjA. TpyOOmpoBOIM Ta KOJEKTOPH Ha Mepexax
BOJIOBIJIBE/ICHHS TIOTipIIYIOThCSI 4epe3 (i3uuHi, EKOJIOTiYHI Ta eKCIulyaTaliiHi (akTopw, sKi B
KiHIICBOMY ITiICYMKY CTBOPIOIOTH I€(PEKTH B CHCTEMI i, IK HACTIIOK, CTIUYHI BOJU MOXYTh HOTPAITUTH
y IpyHT. [HONI 1ie 3aiMIIaeThcs HEIOMIUEHHM TIiJl 4ac pO3IIUPEHHS BOJOBIIBIIHOT iHQpACTPyKTYypH,
aJe 1e € Iy’Ke CepHO3HOI0 MPOOIEMOI0, OCKITIbKH HeoMiueHe 3a0pyJHEHHS 3 MEPEKi MOXKE IPU3BECTH
JI0 IOTEHLIHHUX PU3UKIB 3J0POB’10 JIIOAMHU Ta BIUIMBATH HA HaBKOJIMIIHE cepenoBuie. He3paxkaroun
Ha HeOe3MeKy Ul 310pOB's HACEJICHHS 1 BIUIMB Ha HABKOJMIIHE CEPEIOBUILE, BUTOKY CTIYHHX BOJ
MICBKOi MepeXi BOJOBIABEACHHS MPHUIULIETHCS MEHINA yBara. BiH € AUHAMIYHHM IPOIECOM, IO
3MIHIOETBCS 3AJIEKHO Bijl OTAJiB 1 BHCOTH IPYHTOBUX BOJI, a TAKOX BijJ yMOB Teuii BcepeauHi TpyOH,
0 TIOTIpIIy€e KOJbMATAIMHMKN Iap, yTBOpeHWH Ha Acdekrax. BuBiapHEHI Mikpo3aOpymaHIOBaUi
MOXYTh TOTEHIIIITHO 3a0pyIHIOBATH IMOBEPXHEBI BOAM Ta 3arpoKyBaTH 37J0POB’I0 HACEJEHHS, IO
3aBJIa€ CEPIO3HOT COIiaAIbHO-EKOHOMIYHOI KoY. TakuM YMHOM, CTPYKTYpHA MIEPeBipKa CTaHy MEPEK
BOJIOBIJIBE/ICHHS € KJIIOYOBMM KOMIIOHEHTOM JUIs 3a0e3leueHHs] TPaHCIOPTYBaHHS CTIYHUX BoJ 0e3
NOTPAIUISIHHS 1X B IPYHTOBI BOJIH.

Meperka BOJIOBIABEZICHHS € CKJIQIHUM CepEeIOBHILEM AJIS 30HIyBaHHS, 00 BUMOTH JI0 TaTYUKIB Y
[IbOMY BapilOIOTHCS BiJl BUMIPIOBaHHS BHYTPIIIHBOI T€OMETpii Ta poOOUYMX MapaMeTpiB (HAPHUKIA],
MOTOKY) O 3aCMideHb, BUTOKIB 1 CTPYKTYPHOI ITUTICHOCTI caMoi TpyOH. Y 3B’S3Ky 3 THM, IO Mepeka
BOJIOBIIBEICHHSI 3HAXOIUTHCS IIiJT 36MJICIO 1 MOYKE MaTH JIOBT1 JUISTHKH, TO TIepeBipka i € Joporum,
TPYAOMICTKUM Ta CKJIQJHUM 3aBIAHHSIM .

B nmanmii wac icHyIOTH pi3HI MeTOIM MeEpeBipkH TPyOONMPOBOIIB Ta KOJEKTOPIB B Mepexi
BOJIOBI/IBE/ICHHSI, 1 IX TOYHICTh BHUSABIICHHS MOIIKOKEHb 3POCTAE 3 €BOJIOMICI0 TeXHOMOTIH. Jlo HUX
BiHOCSTECSl MeTonu BigeocnoctepexxeHHs (CCTV), nazepHe npodintoBaHHS, TECTYBaHHS BUXPOBHUMHU
crpymamiu (CET), Butik maraitHoro notoky (MFL) Ta akycTHuHi MeTOAH.

AKYCTHYHUH aHaJi3 BUTOKIB — 1€ TACHBHUH MIIXi/ U BUSBICHHS BUTOKIB y TPyOOIIPOBOAAX.

Axyctnuni cuctemu «SAHARA» ta «SMARTBALLY, po3po0Oinieni rpymoro kommanii Pure
Technology, MOXyTb nepeBipsITH TPyOH MaJIOro AiaMeTpa i TOYHO BU3HAYATH BUTOKH 32 HAalIMEHIINMU
BuTpaTamu (Bix 0,1 1/XB).

Cucrema «SAHARA» BUKOPHCTOBYE aKyCTHYHUIN JaTYUK IJ1s1 BUABIECHHS [ITyMY, CTBOPIOBAHOTO
BUTOKOM BOIH 3 TpyOu. JlaTunk, 1m0 BCTAHOBJICHUH HAa UIAHTOBOMY Kabeli, OCHAIICHUI HEeBETUKUM
napamryToM. [lapamryT 103BoJIsIE AATYNKY PYXaTUCS Pa3oM 3 TOTOKOM 1 BUSIBIATH BUTOKH Bif 10 n/roz.
3rogoM Miciie BUTOKY Oyze 3aikCOBaHO 3a TOTIOMOTOI0 IpuiiMaya.

Cucrema «SMARTBALL» Mmae akcenepoMeTp, BUMIpIOBA4 TEeMIIEpaTypH Ta JATYUK THUCKY.
Kymns, sika BCTaBIs€THCS BHILE 3a TEUI€IO 1 PyXaeTbcs BCepeAMHI TPyOW 3aBASKH MOTOKY, MepeBipse
LiTICHICTD Mepexi. 30uparouu repeaHi akyCTHYHI 1aHi1, MO’KHA BU3HAYUTH MTOTEHI[IHI TOYKH BUTOKY,
a TaKOX PO3TAIlyBaHHS KyJIbKH.

Takum uymHoMm, cucremun «SAHARA» ta «SMARTBALL» € cydacHUMH aKyCTHYHHMHU
CHCTeMaMH MOHITOPMHTY MeEpeX BOJOBIJIBEEHHS. IX MOXHA BHKOPUCTOBYBATH B CKIAJHHX
KIIIMaTHYHUX, TiPOIOTIYHUX, TEXHIYHUX YMOBaxX 0e3 MOopyIIeHHs! HABKOJHUIITHBOTO CEPEeIOBHIIA.
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SAMARSKA A.! (UKRAINE, DNIPRO), HEILMEIER H.? (GERMANY, FREIBERG)
THE PHYTOMINING OF PLATINUM GROUP ELEMENTS

!Ukrainian State University of Science and Technologies
49010, Lazarian St., 2, Dnipro, Ukraine; samarskaya.av@gmail.com
2Institute of Biosciences, Biology/Ecology Group, TU Bergakademie Freiberg
09599, Leipziger St., 29, Freiberg, Germany; Hermann.Heilmeier@ioez.tu-freiberg.de

Abstract. The phytomining of platinum group elements (PGEs) is a complex, time-consuming
and multi-stage technology. But despite some difficulties and limitations, phytomining can be
technologically practicable and cost-effective where traditional methods are uncompetitive and
inadvisable. The effectiveness of phytomining on contaminated lands depends on element
concentrations, plant and soil associated factors, but primarily on the bioavailability of elements in the
rhizosphere soil (“bioavailable content”). Thus, one of key conditions for PGE phytomining is an
increase in the metal bioavailability, which can be achieved using natural activation: interspecific root
interactions and plant-soil microorganisms secreting suitable chelating agents, e.g., siderophores.

Rapid natural resource depletion and serious environmental pollution have resulted in the
development of biotechnologies to extract valuable elements from polluted soils, brownfields, low grade
ores, tailing piles and ponds, dumps, sludge and other waste. One of such biotechnologies is
phytomining, which is considered to be quite environmentally-friendly.

Also, the current situation in Europe dictates new scientific directions and objectives, such as the
search for alternative energy and mineral sources, especially platinum group elements (PGESs), the
demand for which is constantly growing due to their unique properties and widespread application.

Platinum group elements are a collective designation of six transition metal elements: Ruthenium
(Ru), Rhodium (Rh), Palladium (Pd), Osmium (Os), Iridium (Ir) and Platinum (Pt). These elements are
also classified as noble and precious metals. PGEs have similar physical and chemical properties. As a
rule, they are found in the same deposits, for example, copper-nickel ores and low-sulfide platinum
metal ores. All platinum metals are chemically inert, which makes them corrosion resistant even under
extreme conditions. Moreover, PGEs possess high catalytic activity and consequently they are widely
used as catalysts in organic synthesis, gas treatment facilities, automobile and motorcycle converters
etc.

The phytomining of PGEs is a novel, developing and promising technology including 3 main
stages: 1) phytoextraction and phytoaccumulation in above-ground parts (most time-consuming);
2) processing harvested phytomass; 3) extraction of target elements from processed phytomass.

The abundance of PGEs in the Earth’s crust is known to be very low. Although in nature they are
found in a very scattered state, human activities have led to a significant increase in concentrations of
PGEs in the soil of some places, for example, along busy motorways and highways. Several tens of
studies have already proven the fact that roadside soil and dust contain elevated levels of precious
metals, namely Pt, Pd and Rh. This results from the extensive and long-term operation of automobile
catalytic converters containing these elements. Over time these converters wear out and as a result the
particles of PGEs are emitted into the atmosphere. Such catalytic converters have been used for several
decades. All the automobiles produced in the EU since 1993 (in Germany since 1983, in USA since
1975) have been equipped with the catalytic converters containing PGEs. Thus, the areas along highly
intensive traffic roads can be promising sites for PGE phytomining. Therefore, roadside soil and dust
should be studied in detail for the future implementation of PGE phytomining.

Although the identification of possible PGE phytomining sites is an essential task, elevated total
concentrations of PGEs do not warrant the high effectiveness of phytomining. As a rule, PGEs are hardly
available for plants due to their low solubility and mobility in soil solution. That is why it is important
to determine the concentrations of PGEs in the soil fractions that are (potentially) available for plants
(mobile and labile element pools). The low bioavailability of PGEs in soil can be enhanced and activated
by suitable plant species accumulating PGEs at high concentrations (“hyperaccumulators™) and effective
root and microorganism exudates (chelating compounds, organic acids). The bio-assisted phytomining
of PGEs can be quite productive and eco-friendly.
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[TABJIIOK O.B., BAPAH M.M., KAMEHCBKHX JI.C., TKAUEHKO T.B.,
€BJIOKMMEHKO B.O. (YKPAIHA, KUIB)

MAKYJIATYPA - AJIbTEPHATUBHE /IZKEPEJIO
HOIHHUX MATEPIAJIIB TA PEHOBHUH

Inemumym 6ioopeaniunoi ximii ma nagpmoximii im. B.I1. Kyxapss HAH Ykpainu
02094, syn. Mypmancwvra, 1, Kuis, Yrkpaina,; users@bpci.kiev.ua

Abstract. Thermolysis of pulp and paper waste was studied. It was established that at a
temperature of 450 °C, about 28% of hydrocarbons can be obtained, of which the gasoline fraction is
45%, the diesel fraction is 45%, and fuel oil is 10%.

JochimKkeHo MOXJIMBICTh OAEpKaHHS MOTOPHUX TMajiWB Ta/ab0 iX KOMIIOHEHTIB METOJIOM
tepmodnizy (400-500 °C, 0,1 MIla) makynarypu (dpakiist 2-8 mm, Bosoricts 31,1 % (Mac.), 30JbHICTh
3,5 % (mac.a.c.p.)) (puc. 1). [lepen npouecoM BiAXOAM CYIIMIN 10 TIOBITPSHO-CYXOTO CTaHy (BOJOTICTb
6,1 % (mac.)). SIkicHM Ta KUIBKICHMH CKJaJ yTBOPEHHMX Ta3iB Ta PIAKHX MPOAYKTIB BU3HAYABCS
merogoM ['X. @pakmiiHWA CKIax OTPUMaHUX BYTJICBOJHIB 3 TIPOIECY TEPMOPO3KIAAY BiAXOMIB
Bm3Havanu 3a [OCT 21r77.

Puc. 1. [IpecoBaHi [eI0I03HO-TTANIEPOBI BiXOIH

BceranoBieHo, 110 Haiikpamii pe3yabTaTH JocsAraroThess mpu Temmeparypi 450 °C. Buxin
NPOIYKTIB TEPMOJIi3y 3a Takoi Temmeparypu: a) rasu — 20,53 %, 0) pinuna — 43,60% (ByrneBoaHi —
28,50 %, Boma — 15,00 %), B) kokcoBuii 3anummok — 35,87 %. B npoxykrax npucytHi Ha piBHi 18-30 %
OKCHJHY BYTIIEIi0. BimMidena nuHamika 3pocTaHHS B MPOMYKTaxX peakilii Metany 3 6 mo 11%, a takox
3Ha4YHa KiTbKicTh ByrIeBOHIB Co-Cs — 20-27%. OtpuMaHi piiKi MPOAyKTH TEPMOPO3KIALy IiAaBaiu
PO3IIEHHIO IIUISIXOM BiZICTOIOBAaHHS AJISl BUJAJIEHHS BOAM, BMICT AKOI CTaHOBHB Bif 15 mo 16 % 3a
YMOBH ITipOJTi3y MOBITPSHO-CYXUX BIIXOIiB, KA MOTPeOye BiIIUICHHS Bifl ByTJI€BOAHEBOI YaCTHHU. Y
Ta0s1.1 HaBeACHO (PpaKIiMHUN CKIIA]] PiJKOT YaCTHHI MipOTi3aTy.

Tabruys 1
@pakuiiHui CKJIa1 0TPHMAaHOI ByTriieBoAHeBol ¢pakuii BuzHauveno 3a 'OCT 2177
Dpakiitauil cKiraz PesynbTaT aHamizy

TeMIeparypa Mmo4yatky neperotku, °C 57+1
10 % neperansersces 3a Temneparypu,°C 110
20 % neperaHsieTbes 3a TemuepaTypu,°C 134
30 % neperansieTbes 3a Temueparypu,°C 159
40 % meperanseTbes 3a TemiepaTypu,°C 184
50 % neperansieTses 3a Temmepatypu,°C 213
60 % neperanseTbes 3a Temuneparypu,°C 253
70 % neperansieThes 3a Temmneparypu,°C 286
80 % neperansieTbes 3a Temueparypu,°C 330
*87 % meperansieTbes 3a TeMueparypu,°C 365
3aIHIIOK y K001, (Ma3yT) % 10

BTpaty, % 3

BwmicT ByrneBoaHiB ctaHOBUTS Bi 20 10 35 % 3amexHo Big TeMIepaTypu Opouecy, 3 SKUX MOXKHA
otpuMaru 6eH3MHOBO1 Ppakmii 45%, nuzensHOl dpaxiii 45%, mazyT 10%.
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XOPOJILCBEKUI A.O. (YKPATHA, JTHITIPO)

METO/IOJIOI'TYHI MIJAXOAMU 31 CTBOPEHHS IHHOBAILIMHUX
IMPUPOJIOOXOPOHHUX TEXHOJIOTTH YIIPABJIHHSA HAIIPYKEHO-
JE®OPMOBAHUM CTAHOM MACHUBY I'TPCBbKHX ITOPI

Bioodinenns ¢iszuxu ecipnuuux npoyecie Incmumymy 2eomexuiuHoi MexaHiKu
im. M.C. Ilonaxoea Hayionanvnoi akaoemii nayx Ykpainu,
49600, syn. Cimgpepononvcwra, 2-a, m. [ninpo, Yrpaina, director@ifgp.dp.ua

Abstract. The proposed paper is devoted to solving an urgent scientific and technical problem,
which consists in increasing the efficiency of the processes accompanying the extraction of minerals by
creating resource-saving methods of securing mine workings on the basis of the development of
technologies for active management of the state of the rock mass, which will ensure environmental
friendliness, rational use of mineral resources, safety mining operations and improving the quality of
the mined rock mass.

Jnst po3poOKH METOAOJIOTIYHUX IMMIAXOMIB 31 CTBOPEHHS IHHOBANiWHUX MPUPOTOOXOPOHHUX
TEXHOJIOT1H YNpaBIiHHS HaNpy>KeHO-Ae(POPMOBAHUM CTaHOM MAacWBY TipCBKHX MOPiJ 3aCTOCYBaTH
€KOJIOTOOPIEHTOBAH1 TEXHOJOTIT IPOEKTYBAHHS IPUPOJOKOPUCTYBAHHS HA OCHOBI JOCIIIKCHHS CTaHy
3MiHH 3amaciB. Y BiMTOBITHOCTI 10 IIHOTO 0yJI0 C(hOPMOBAHO 1 OOTPYHTOBAHO HACTYITHI IPUHIIMIIH, SIKi
(hopMyIOTh HAYKOBY HOBHU3HY POOOTH:

- B sKOCTI KpuTepil0 ONTUMAIBHOCTI MPOMOHYETHCS (iocodchbka KaTeropis «IKiCTh», sKa
BHCJIOBJIIOE CYKYITHICTH ICTOTHHX O3HaK, OCOOJIMBOCTEH 1 BIIACTHBOCTEH, SKi BiIPI3HAIOTH OIUH
mpeaMeT ado SIBUINE BiJI IHITUX 1 HATAIOTh HOMY BU3HAYCHICTb.

- B yMoBax ekojioriyHo 3a0pyJHIOIOUOTO BHPOOHUUTBA, IJIsi OCOONHMBO IIIHHUX KOPHUCHHX
KONAJIMH (HAIPHUKIIA]], 30JI0TO) B KATETOPii «IKICTh» MOKHA BiJIHECTH CTYITIiHb HETATHBHOTO BILUIMBY Ha
HABKOJIUIITHE CEPEIOBHIIE, TKE BU3HAYAECTHCS Ha OCHOBI €KCIIEPTHOI OIIHKA 3 OOKY €KOJIOTIB.

- Heszanexno Big mnapamerpa (uimboBoi (yHKUii), SKUH HEOOXigHO MiHIMI3yBaTH
(Makcumi3yBaTH) aisi BUOOPY ONTHUMAIBLHOTO CIEHApil0 BUPOOHHIITBA HOTO MOXKHA TPEICTABUTH Y
BHTJISITI €IMHOI CTPYKTYPH, a HE OKPEMO KOXEH, 00 peari3yBaTH MOXIIMBICTh ONTHUMI3AI] TTporecy
OTpUMaHHS KiHI[eBOT MPOAYKIii. EQeKTHBHICTh BCHOTO TPOLIECY 3AJIEKUTH BiJ CYKYITHOT €(peKTUBHOCTI
3aJIaHOTO KIJIKOCTI IMapaMeTpiB Ha BCIX IMOMEPEHIX eTarax.

- Koxne orpuMane pimeHHs 0y e onTUMaIbHIM B paMKax Traqy3i parioHaIbHOTO MTPOCKTYBaHHS.

[lopsin 3 eKOHOMIYHMMH TIOKa3HHKaMH CIIiJi BpaxoByBaTu 1 ekosoriuni. lle peami3yerscs 3a
paxyHok moOyJOBH EKOJIOTIYHHMX CIIEHApiiB OCBOEHHs POAOBHUII. B pamkax IuX clieHapiiB KOXHE
pIIICHHS PAaHTYETHCS €KOJOraMH 3a CTYINEHEeM HEraTHBHOTO BIUIMBY Ha HABKOJIMIIHE CEPEIOBUILE.
[Ticis bOTO MOPIBHIOIOTHCS €KOJIOTIYHO OE3MEYHHH 1 eKOHOMIYHO TepEeBaKHUN CIIeHapii Mixk co0010,
IO J03BOJISIE Tepea0ayuTd JOAATKOBI OYMCHI CIIOpYHAHW, JOJATKOBI eTamd Ha 30aradyBallbHHX
¢abpukax, Ta iH.

B pe3ymberaTi peamizartii HaBeICHHUX ITiIX0/IiB MOYKHA OTpUMaTH «[lacrmopT 3BeIeHHS KPITUTCHHS.
B npomy macnopti OyayTh 3a3HaueHi mapaMeTpH, SKi T03BOJIATH iIHTEHCH(DIKYBAaTH MPOIEC BUAOOYTKY
KOPUCHOT KOTIAJIMHY 3 MiHIMaJILHOIO COO1BapTICTIO BUAOOYTKY Ta HAMEHIINM CTYIIEHEM HEraTHBHOTO
BIUIMBY Ha HaBKOJIUIIIHE CEPEIOBUILIE.

Ha ocHOBI momepenHix MOCHIKEHb, MMPOBEACHUX aBTOPOM OCIHIKCHHS, BCTAHOBJIICHO, IO
OOTpYHTYBaHHS pAalliOHAIHLHOI TEXHOJIOTIl CHPHUITHME 3HUXKCHHIO coOiBapTocTi Ha 15-20 y.o./T,
MIOKPAILEHHIO AKOCTi CUpOBHHU Ha 5-10% — 3 ekoHOMiI4HOI TOuKH 30py. CouiaibHe 3HAUEHHS MOJISITae
y TOKpAILlEHHI €KOJOIIYHOI'O CTaHy B PETiOHaxX A€ BeINeThCS BHIOOYTOK KOPHUCHHX KOINAJIMH, LIO
CIPUATUME MiJIBUIICHHIO SKOCTI arMoc(epHOro mOBIiTps, 30E€pPEeKEHHIO BOJHHUX pecypciB (uepes
30epesxeHHs KOH(DIryparii BOJOHOCHUX FOPH30HTIB, IO MiHIMIi3Y€ CTyMiHb MiHepasi3alii NpiCHUX BOJ),
CHPUSITHME 3MEHIIECHHIO BUTPAT Jep)KaBU Ha PeKyIbTHBaL10. OKPiM IIbOTO, CTBOPIOETHCS] MOKIINBICTb
JI0 KOMIUIEKCHOTO TIPOEKTYBAHHS aJIbTEPHATUBHUX BapiaHTiB BUA00YTKY KOPHCHUX KOMAIHH 3 TTO3MUIIIT
nuBepcudikanii BUPOOHUITBA, KOMIUIGKCHOIO BHKOpHCTaHHS Hazap. Omxke, 3a0e3mnedyeTsest
KOMIIJICKCHUH Ta €KOJIOTONEePEBAKHUN BUIOOYTOK MiHEPAIbHOI CHPOBHHHU.
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HRYTSAK L., TURKO B., VASIL’YEV V. (UKRAINE, LVIV)

EFFECT OF YITTRIUM DOPING ON THE PHOTOCATALYTIC
PROPERTIES OF ZNO THIN FILMS

Ivan Franko National University of Lviv
79005, Dragomanova Street, 50, Lviv, ,Ukraine;ssp.dep.physics@Inu.edu.ua

Abstract. Zinc oxide films with different levels of yttrium doping are deposited on glass
substrates, using radio-frequency magnetron sputtering. Photocatalitic properties were investigated for
such Y-doping weight concentration: 0, 2.4, 3.9, 4.7 %. The studies showed that the Y-doping
significantly improves the photocatalytic activity of the ZnO thin films. It was shown that the ZnO:Y
3,9 % presents the highest degradation efficiency of 100 % during 80 minutes and the largest rate
constant 9,6 * 10 min* among all samples.

Photocatalysis provides a potential offer to purify water with a low expense, high working
efficiency in removing pollutants and reusable ability. In recent years, increasing attention among
semiconductor materials in heterogeneous photocatalysis has been paid to ZnO. Metallic ions-doped-
ZnO has shown an enhancement in photocatalytic degradation. There are a lot of numbers of
publications about different metallic ions-doped-ZnO. But despite great potential practical and
fundamental interest, the number of publications that deal with the photocatalytic properties of yttrium-
doped zinc oxide films still remains insufficient.

The films of ZnO:Y (with 0, 2.4, 3.9, 4,7 wt. % of Y) were obtained by the RF magnetron
sputtering on glass substrates in argon atmosphere. According to the ellipsometric data, the
thickness of the films is about 0.6 um.
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Fig. 1. Decolorization kinetics of methyl orange using ZnO and Y-doped ZnO photocatalysts

The effect of yttrium doping was studied by conducting a series of experiments with different
amounts of Y (0, 2.4, 3.9, 4.7) with constant parameters of the photocatalytic experiment. Using the
graphical method it was observed that photodegradation of methyl orange by ZnO, ZnO:Y 2.4%, ZnO:Y
3.9% and ZnO:Y 4.7% followed first-order kinetics. The efficiency of dye decomposition was 87.2,
94.7, 100, 97.5 % for samples ZnO, ZnO:Y 2.4%, ZnO.Y 3.9% and ZnO:Y 4.7%, respectively, for
80 minutes UV irradiation.

The best result nearly 3.9 % Y doped ZnO can be caused by bandgap narrowing. The decrease of
the bandgap energy value is considered as the most influential process that alters, remarkably, the
photocatalytic reaction and, because of the narrow ZnO bandgap, longer-wavelength light is enough for
photoexcitation.
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HRYTSAK L., TURKO B., VASIL’YEV V. (UKRAINE, LVIV)

PHOTOCATALYTIC DEGRADATION OF ORGANIC POLLUTANTS IN WATER
BY THE POROUS ZNO PLATE WITH MICRO-AND NANOELEMENTS

Ivan Franko National University of Lviv
79005, Dragomanova Street, 50, Lviv, ,Ukraine; ssp.dep.physics@Inu.edu.ua

Abstract. The zinc oxide porous plate with micro- and nanoelements of the surface structure was
obtained by sintering metallic zinc powder, characterized and tested for the photodegradation of model
organic dye (methyl orange) in water. The kinetics of dye photodegradation was studied via
measurement of variation of the optical density at the maximum observed for the dye at 465 nm. The
reaction rate constant calculated using the first-order approximation was equal to 2.7 - 10 sec”'. The
obtained results evidently demonstrate the potential of the method of sintering metallic zinc powder for
the production of ecient catalysts.

A promising method of water purification from organic dyes is photocatalysis using
semiconductor materials. This technology, unlike the classic ones, does not require energy costs,
because the process of decomposition of chemical compounds is due to the irradiation of the
photocatalyst with light of visible or ultraviolet range. In recent years, increasing attention among
semiconductor materials in heterogeneous photocatalysis has been paid to ZnO.

The surface monitoring of the photocatalyst based on ZnO, obtained by sintering metallic zinc
powder, showed the presence of porosity and micro- and nanoelements of the structure (Fig. 1). On
Fig. 1 a clearly shows microgranules with a diameter of about 10 um and aggregates of microgranules
up to 30 um in diameter. The surfaces of the spherical microgranules are coated with microneedles with
a length of about 10 um, with base and top diameters of about 1 pm and 100 nm, respectively (Fig.1 b).

micro- and nanoelements of the structure at different scale bars (a—100 pm , b—10 pm)

The absorption maximum of the dye at 465 nm gradually decreases during the test time of
120 min. A permanent decrease in absorbance indicates a decrease in the concentration of MO, which
is visually confirmed by the discoloration of the reaction solution. After 30 minutes of irradiation of the
photocatalyst, the efficiency of dye decomposition reached 100%. The reaction order was determined
graphically. In our case, the obtained graphical dependence is linear in the coordinates In[C(t)/CO] on
time, which corresponds to the first-order kinetics. The value of the reaction rate constant for the porous
ZnO plate with micro- and nanoelements of the surface structure is found to be 2.7 - 10“#sec”'. The
correlation coefficient for the kinetic curve of the reaction is R = 0.9916.

It is necessary to point out that the sample keeps its integrity after multiple experiments, which is
important for practical applications. The obtained results evidently demonstrate the potential of the
method of sintering metallic zinc powder for the production of efficient catalysts.
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T'YMHHULIBKHA .M., CABAJIAIL B.B. (YKPATHA, JIbBIB)

HAYKOBI 3ACAIM 3ACTOCYBAHHSI ITPOLIECIB AJICOPBIIII B OXOPOHI
HABKOJIMIIHBOI'O CEPEJOBHUIIA

Hayionanvnuii ynieepcumem «J/lvgiecoka nonimexnika»
Kageopa exonocii ma 36anancoeano2o npupoooKkopucmysanus
m. JIvsis, eyn. C. banoepu, 12, jgumnitsky@ukr.net

Abstract. The thermodynamics, statics, kinetics and dynamics of the process of adsorption of
components, which are substances dangerous for the environment, were studied. Adsorption was carried
out on natural zeolite of the clinoptilolite structure. It has been established that the purification of the
water environment from compounds of cationic, anionic and molecular form is expedient and
recommended for their use. The kinetic laws of adsorption and the theoretical interpretation of the
adsorption process on a fixed zeolite layer are presented.

3MEHIIIEHHS ~ aHTPOIIOTCHHOTO  HABAaHTAKEHHS Ha JIOBKULUIA BUMAarae 3acTOCYBaHHS
PI3HOMAaHITHUX METOJIB OYHWIIEHHS PiIKUX, Ta30BHX Ta IPYHTOBHX CEPEIOBUIN Bix 3a0pyIHCHB.
[Iporiecn ouMIIEHHS BHKOPHUCTOBYIOTH pi3HI MeXaHiuHi, (i3UKO-XiMi4yHi, OIOJOTiYHI METOIH, SIKi
3aCTOCOBYIOTBCS Y DI3HHX Tally3sSX MpoMHCIOBOCTi. OCHOBHA BiMIHHICTH TMOJISITA€ y TOMY, LIO Y
IMPOMHUCIIOBUX TIPOIIecaX KOHIIEHTpAIlli B3aEMOIIOYMX PEYOBHH € OCTATHHO BHCOKHMH 1 BOHH
BITMBAIOTh HA COOIBapTICTh MPOAYKIIi 1, BIATIOBIHO, HA IIHU OJEP)KAHUX MPOMYKTIB, SIKi € METOIO
BUPOOHUITBA. YJIOBJIEHHS 3a0pyAHIOIOUMX PEUYOBHH Yy OUTBIIOCTI BUMAJKIB HE Mae€ KOMEPIIHHOI
BapTOCTI 1 € 3aTpaTHUM 3 TOYKH 30pY €KOHOMiku. Pa3om 3 THUM, BUKHIM MIKiIJUBUX PEUOBHH €
HeOEe3MeYHUMHU I 370POB ST JIIOJIEH, Nerpasallii IpUpOJHOTO CEPEIOBHUINA 1 II€ CTOCYETHCS BCI€l
TUIAHETH.

H xadenpi exosnorii Ta 30aaHCOBaHOTO MPUPOJIOKOPUCTYBAHHS JOCHTIKYIOTHCS Pi3HI METOAN
OYHIIEHHS, CEPEIT IKUX BUPIZHAETHCS afcopOIis. AxcopOiriero Ha3uBaeThCS MPOTIEC TOTJIMHAHHS Ta3iB
a00 KOMITIOHEHTIB PIJAKOT0 CEPEIOBHIIA TBEPAUMHU aACOPOCHTAMHU.

ABTOpaMu JaHOTO MOBIJOMIJICHHS POBOIMIINCH JOCIIKSHHSI IPOIIeCy afcopOIii Ha MPUPOJTHUX
copOenTax. O4eBHIHO, IO MPUPOJIHI COPOCHTH 3HAYHO MOHIKYIOTh BAPTICTh OUYHINEHHS 3a0pyTHEHb.
i mocmiykeHHs y3araJbHEHI aBTOpaMH JAaHOTO TMOBIJOMIICGHHS Yy MoHorpadii: S.IyMHUIBKHI,
B.Cabagam «AncopOuisi: cucteMa NPUPOJHUN acOPOCHT — pinka ¢da3a». Bunapuuirso JIbBiBChKOT
nojitexHiky, 2022.- 216c¢.

VYV moHOTpadii HaBeIeHO KOHIIETITYAIbHY CXEMY IOCIIKEHB IMPOTIECIiB acopOIlii Ha MPUPOTHUX,
MOIM(IKOBAaHUX Ta CHHTETHYHHUX copOeHTax. JlocmimkeHHs maHOTo mporiecy 0a3yroTbes Ha
TEOPETUYHUX Ta CKCIICPUMEHTAILHUX METOAaxX. JI0MOMOTroI0 Y IOCII/DKEHHAX € aHAITHYHI Ta (Pi3UKO-
XiMIYHI METOOW aHaji3zy, a oO0poOKa pe3yibTaTiB MOOCTiAiB 0a3yeThCsd HAa TEOPETHIHHUX
3aKOHOMIPHOCTSIX 3 BUKOPUCTAHHSM CTATUCTUYHUX METOJIIB.

Hocnigauku ancopOuii OCHOBHY yBary npuIiisSiioTh pIBHOBa31 CUCTEMH aJCOPOCHT — aJiIcOpOTHB,
TOOTO BU3HAYEHHI CTATUYHOI aKTUBHOCTI ajicopOeHTa. Hamu 1ociikeHo He JUIIe CTaTUKY IpoIlecy,
ajie 1 KIHeTHYHI 3aKOHOMIPHOCTI JJIS 30BHIITHBOAM(Y3IHHOT Ta BHYTPIITHROMU(Y31HHOT 00acTeit Ha
OKpEMOMY 3€pHi aJIcOpOEHTY Ta JUHAMIKH aacopOLii [ HepyxoMoro mapy aacopOenty. s psgy
CHCTEM HaBEICHO TEPMOIJMHAMIYHUI PO3paxyHOK MapaMeTpiB aiacopOii. Yci HaBeneHI NpuUKIagu
pPO3paxyHKiB MIATBEPKYIOTh (i3ndyHmMiA Xapaktep azacopOmii. Cepexn mpoaHaTi30BaHHX TeOpiit
azcopOIiitHOT piBHOBATH JJISl OCIIHKYBAHIX CHCTEM, KOMIIOHEHTH SIKUX € 3a0pyIHIOBadYaMU TOBKIJIIA,
HAWOUIBII BipOTiTHUMHU BUSBHIINCH i30TepMHu JIeHrmiopa ta @peitHpixa A KaTIOHHUX Ta aHIOHHHX
(hopM nOCTIKYBaHUX PEUYOBHH, a TaKOX PEUYOBHMH MOJEKYJspHOI dopmu. JlaHi Teopili BUSBUINCH
aZICKBATHUMH JJISI TBO- 1 OUITBIIIE KOMIIOHEHTHHUX CUCTeM. OCHOBY IICOJIITY CTAHOBIISATH OKCUIM CUTIIIIIO
Ta ATIOMIHIIO, IS SKUX TPOBEACHO OKpPeMi JOCHIPKCHHsS Ta BHU3HAUCHO aJCOpPOIiiHY 37aTHICTb.
ExcniepiMeHTanbHO BH3HAUEHO 30BHILIHBO- Ta BHYTPIIHBO AuQy3iiHI KiHeTH4YHI o0nacti Ta
OTIPUALIEHO Koe(ilieHTH MacoOBiIadi 30BHINTHROI 00JIACTI Ta MONEKYIAPHOI Mu(y3ii [T BHYTPIIIHBOT
oOxacti. CkiaieHo MaTeMaTHYHI MO ISl ANHAMIKH aJcopOIIii.
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JISILIIOK $1.0., HOJIKOITAEB C.B., HOB3YH O.L, BIPUY C.O.,
KAJIMHUYEHKO B.B. (YKPATHA, JIYLIbK)

INIHOBETOH HA OCHOBI BIAXOAY JIUBAPHUX HEXIB
MAIINHOBY AIBHUX 3ABO/IIB

Joneyvbkuti HAYiOHANLHUL MEXHIYHUL YHIBEepCUmem
85300, eyn. Coghii Kosanescwvkoi, 29, Jlyyvk, Yrpaina, mail@donntu.edu.ua

Abstract. The waste of foundries of machine-building plants — spent molding sands — was
studied. The expediency of using this waste as a silica component in cellular concrete has been proved.
The effect of foundry waste on the foaming ability has been studied. Foam properties are determined.
The influence of the components of the concrete mix on the pore-forming ability of foaming agents was
studied. Technological parameters for the preparation of foam concrete mixture have been developed.

OCHOBHUMU 3a0pYAHIOIOYHMH JDKEpeNlaMu Y MallMHOOYIyBaHHi € JIMBapHi 1iexu. TexXHoIoriuHi
NpoLecH y JUBapHOMY BHUPOOHHITBI MiJl YaC BUTOTOBJICHHS BHJIMBOK XapaKTEPU3YIOTbCS BEJIUKOIO
KUIBKICTIO OTepalliif, IpY BUKOHAHHI SKUX BUAUISIOTHCS TBEPAl BIIXOIM, MW, acpo30Ji 1 rasu. [lu,
OCHOBHOIO CKJIQJIOBOIO SIKOTO € KpPEMHE3eM, YTBOPIOETHCS IPH TPHUTOTYBaHHI (OPMYBaIbHUX 1
CTPYKHEBUX CYMIIIIEH, TUTaBIIi JJUBAPHUX CyMillel, Ha iIsTHIT BUOWBaHHS BiAJTUBOK.

VY NoBiTpsSHOMY CepeOBHILI JIUBAPHUX LEXiB (OKPIM MUITY) y BEJIHKHUX KiITBKOCTAX 3HAXOISATHCS
OKCHJIH BYTJIELIO, 30Ty TOIIO.

PoGora y BHpOOHMYMX MPHUMIIMICHHSIX 3 BHCOKHMH KOHIIEHTPAIiSIMU KBapIBMICHOTO ITHITY
MPHU3BOIUTH [0 BUHUKHEHHS NpOo(]eciiHuX 3aXBOPIOBaHb MHIIOBOI eTioJorii (OpoHXIT, CHIIIKO3).
Cuiko3 y HU3I1 BUMAJIKIB YCKIAAHIOETHCS TYOEPKYIH030M (MOKIMBHI PaK JIETCHB).

[lepeBakHa yacTHHA TBEPAMX BIAXOJIB — 1€ BiJNpanboBaHi (GOPMyBaIBHI CyMilli, IO MiCIsA
BHOWBaHHS (HOpPM HE MOXYTh OyTH BHKOPHCTAHI ITOBTOPHO 1 BHBO3STHCSA y BiIBANH, SIKi 3alMarOTh
BeNuKi 3eMenbHi miomi. [llopiyHo 11 mepeBe3eHHs BiANPaLbOBAHMX CyMilled MOTPiOHO THCAYL
3aJIi3HUYHHUX BaroHiB.

Pereneparis BimmparisoBaHux GopMyBaIbHUX CyMillleli Ma€ 3a METy HAOJIW3HUTH (BITHOBHUTH) iX
BJIACTUBOCTI 10O BIIACTHBOCTEH «CBIKHMX» MarepianmiB. PereHepariiss Mae BeJnuYe3HE EKOJOTIYHE,
pecypcHe 1 eKOHOMiYHE 3HAueHHs, a 3aXHCT HaBKOJHMIIHBOTO CEPEeJOBUINA BiJ (YHKLIOHYBaHHS
JMBAPHUX LIEXiB MAITMHOOYAIBHUX MiAMPUEMCTB € aKTYaIbHUM.

B pobGori pgoBemeHO MOIIIBHICTE BHUKOPUCTAaHHS BIOXOQy JIMBApHOTO BUPOOHHUIITBA
MamHOOYMIBHUX 3aBOJIB — BiAmlpamboBaHi QopmyBanbHi cywmimi (BupobHuutBo TOB «Kopym
JpyxkiBcbkuii MammmHoOyNiBHUH 3aBO1», JloHelbka 007acTh) — AK KPEMHE3eMHUCTHIH KOMIIOHEHT Y
niHOOeTOHHUX cyMimax. 3rigHo 3 [epkaBHuM kinacudikaropom Binxoxais JIK-005-96 ksamidikamiiine
yrpynoBaHas «Cywmimn QopMmyBanbHI Ha OCHOBI (DypaHOBHX CMOJ BigNpalibOBaHi» HaJIEXKaTh [0
BiJIXO/IiB BUPOOHHUIITBA METATIB OCHOBHHX (rpyna 27, kox 2741.2.9.05).

BinmpanboBaHi cymimln 3a CTyNeHEM iX IIKI[UIMBOTO BIUIMBY Ha HABKOJWIIHE TIPUPOIHE
CEPEIOBHIIE TA HA JKUTTS 1 3I0POB’ S JIIOJMHU BiTHOCATHCS 10 [V kiacy HeOe3neku (MaoHeOe3neyHi).

3a BenMuMHOI0 e)eKTHBHOT MUTOMOI AKTHBHOCTI MPUPOIHUX PATiOHYKTIMIB (Acpy < 370 Bx-kr™)
BimmoBigHO 10 BHMOr Hopwm pamiamifinoi Oesmeku Ykpaimm HPBY-97 (m. 8.6.1.2) BimmparpoBasi
¢dopmyBanbHi cymimi Hajexatrb a0 | kmacy. OTxe, BiampaupoBaHi (OpMyBalbHI CyMilli MOKHA
BUKOPHUCTOBYBATH JJIsl BCIX BUIIIB OyNiBHUIITBA 6€3 0OMEKEHb.

Ha mincraBi BU3HA4YeHHS BIACTUBOCTEH MiHM (KPaTHICTB, CTIHKICTh) IIECTH MiHOYTBOPIOBAUiB
pi3HOi KOHIEHTpauii podo4oro po3unHy BHUSBICHO HaHEQEKTHBHIIMH — CMOJIa JCpeBHA OMUJICHA
(CAO) — mnOpomyKT OMWJICHHS JYyroM JEpeBHOI CMOJH (HATPi€BOi coJii abieTHHOBOI KHCJIOTH,
BupoOHHUITBO TOB «Tepmo-Ilanmepy», M. Uepkacu). JlochipkeHO BIDTUB KOMITOHEHTIB TiHOOETOHHOT
CyMiIlli Ha OPOYTBOPIOIOYY 3/1aTHICTH MiHOYTBOproBada CLO.

Po3pobieHo TeXHOIOT1uHI napaMeTpy MPUTOTYBaHHs MIHOOETOHHOT CyMili.

OpneprkaHo MiHOOETOHHI BUPOOW HEABTOKIIABHOTO TBEPAHEHHSI 32 CEpelHbOI I'YCTHHU HE HIKUE
3a 900 kr/M° i MiHOCTI Ha CTHCK He HIK4e 3a 4,5 MITa.

[linoOeToHHI ApiOHI CTiHOBI ONIOKM Ha OCHOBI BiNMpanboOBaHUX (HOPMYyBAIBHUX CyMilIel
BigmoBigatoTs BuMoram JICTY b B.2.7-45:2010 «beronu Hi3mproBati. 3aranbHi TEXHIYHI YMOBU» Ta
JCTY b B.2.7-137:2008 "bsoku 3 Hi3AprOBaTOro OETOHY CTiHOBI ApiOHI. TexHiuHi ymoBH".
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COKOJIOBA T.1., KPYCIP I".B. (YKPAIHA, OJIECA)

YJIOCKOHAJIEHHS BIOTEXHOJIOT'II MEPEPOBKU XAPUOBUX BIJIXO/IIB
I'OTEJBbHO-PECTOPAHHOI'O KOMIUVIEKCY

O0decbKutl HayioHANIbHUL MEXHON02IYHULL YHIgepcumem
65000, syn. Kanamna, 112, Odeca, Ykpaina, taiasokolowa041@gmail.com

Abstract. Hotel and restaurant complexes have a significant potential in the processing of food
waste, and therefore in improving the ecological condition of the region. Based on the effectiveness of
various biotechnologies, the use of composting will improve the situation with the accumulation and
lack of processing or disposal of food waste. On the basis of the main tasks for the implementation of
technology in the hotel and restaurant complex, variations were proposed to solve business-critical
issues, such as the elimination of unpleasant odors during composting, waste sorting, and the location
of the composter.

B yMoBax po3BUTKY TypUCTHYHOI cpepH, i3 ypaxyBaHHSAM CBITOBOI €EKOHOMIYHOI Ta MOJITHYHOT
CUTyaulii, mepel TOTeJbHO-PECTOPAaHHUMH KOMIUIEKCAMH BCTAalOTh NHMTAHHS, BHUPIIICHHS SKHX
HEOOXiTHO BXKE 3apa3, HANPHUKIAA, BiIMOBITHICTH €KOJOTIYHHM IpaBmiaM Ta HopMmam. IIpoGrema
npodinuTy Ta nedinuTy XapuoBUX MPOAYKTIB B PI3HUX PETiOHAX CBITYy 3apa3 BiIUyBa€THCS 0COOINBO
rOCTPO, TOMY palioHaJbHE BUKOPHUCTAHHS MPOAYKTIB IIif] Yac Ta Micis X CIIOKUBAHHS, 3aJIUILAETHCS
BOKJIMBUM €JIEMEHTOM B c(epi MOBOKEHHS 3 BiIXoaaMH. [ 0TeTsHO-pecTOpaHHI KOMIUICKCH TTOBHHHI
CTeXHUTH 32 00’€MaMH BHKHHYTHX Xap4OBHX BLIXOIB, mepepobnroBatu abo ytumizyBat iX. Ha
noromory cdepi HoReCa B nepepoOili XapuoBUX BiIXOMIiB MPHUXOJIATh OI0TEXHONOTI] 3aBISKH, SIKUM
MOXHa He JuIe no30yTHch iX, ame 1 OTpUMaTH BTOPMHHY KOpPHCHY cHpoBuHY. [lns mporo
BUKOPHCTOBYETHCS O10TEXHOJIOTISI BEPMHKOMITOCTYBAHHS, IO 3a JOIOMOTOIO JIOIIOBUX YepB’SKiB
nepepoOIIroe XapyoBi BiIXoIu B GiorymMyc Ta HOMHKPIOE Oiomacy xpoOaka, sika MoXe OyTH HarpaBiieHa
Ha iHII cepu MisTBHOCTI.

OmHUMY 3 BOXKIMBUX 3aBAaHb U1 BUPIIICHHS IIPH BIIPOBAKEHI ITi€] 010TEXHOIOTIT B TOTEIHHO-
pecTopaHi KOMIUIEKCH € COPTYBaHHS Xap4yOBHX BIOXOMIB, MiCIle pPO3TallyBaHHS KOHTEHHEpY, Ta
0c00JIMBO 3amax, 10 CYIPOBOKYE MPOLIEC KOMIOCTYBAaHHS.

Ha mpaxTutii i 9ac mporecy BUTOTOBJICHHS 1Ki B PeCTOpaHi, TOCTaTHHO MPOOIEMATHIHUM €
COPTYBaHHS Xap4YOBHX BIIXOiB, aJKE 3HATHO 3PYUHIIIIEe BUKUHYTH XapUYOBi BIAXOAH 3 IHIITUMH JTOKYTTH
Ta BIAHECTH IO CMITHHUKY. [y Toro, mo® BHPIMIUTH L€ MUTaHHS HEOOXiAHO KOpETyBaTH MOJITHUKY
3aKJajiB, MIOA0 IMOBOMKEHHS 3 BIAXOJaMHM, MPOCYBAIOYM TE3y COPTYBaHHSA CMITTS 32 OCHOBHHMH
BHJIaMHU. X04Ya HaBiTh IIPH TAKOMY ITiIXO1, MOKYTh OyTH HE3PYUHOCTI B ITPOIIECi KOMIIOCTYBaHHS, TOMY
IO YepB’SIKM Ta TPYHTOBI MiKpOOPTaHI3MH MepepoOsTh OpraHivHi BiAXOIH, Kpalle yTPUMAaTHCS Bif
BUKOPHUCTAHHS TBapHH BIAXOZIB - M'sica, sieYHOTO OinKka i >k0oBTKa Ta iH. OTKe, rogyBaTH XpoOaKiB
TBapUHHUM O1JIKOM HE BapTO, OCKUIEKH YEPB'IKH - BereTapiaHili. BUpilIeHHIM ITbOTO MUTAaHHSI MOXE
OyTH COpPTYBaHHS OBOYEBUX Ta BIJXOJIB TBAPMHHUX MOXOKEHHS JIJIS TOJANBIIOT0 BUKOPUCTAHHS B
npoIeci KOMIOCTYBaHHS.

Micue po3ranryBaHHs KOHTeHHEpy /11 KOMIIOCTYBaHHS Ta HEIIPUEMHI 3allaxyl TICHO IIOB’s3aHi
OIMH 3 OJHUM Yepe3 O0COOMMBOCTI OIO0TEXHOJOTIi, apke MPOLEC THUTTS HE 3aTUIINTH OalayKum
NpaliBHUKIB 3aKJIaay, K 1 BEJIMKa BiCTaHb A0 KOMIOCcTepy. He3pyuyHUM Ui TOTEIbHO-PECTOPaHHUX
KOMIIJICKCIB € 3aax Ta [osiBa CTOPOHHIX KOMaXx, SIKUM He Ma€ Micls IPH IPUTrOTyBaHHI 1%k, HaldacTime
B cyOcTparti 3aBoJATECS Apo30odinu. Pe3ynpraT KoMIocTyBaHHS — Oi0TyMyC TTaxXHe 3BUYAHOI CBIYKOFO
3eMJICI0 HE BHKIMKAIOYM TOJPAa3HEHHS OPraHiB AMXaHHS MpPAaLiBHUKIB, YEpB'SIKM BHIAUISIOTH TEBHI
PEUOBHHHU, IO CIIYXaTh MOA000I0 AE300paHTy, MPUYMHOI HETPHEMHOTO 3amaxy € CBiXKE NOJaHui
KOpM, SIKHH 4epB'SKH Iie He modanu ictu. s BUpILIEHHS LUX 3aBAAaHb € OJHE PIIICHHS, SKe
CTOCYETBCSI MPABUIIBHOTO BHOOPY KOMIIOCTEpY, KM MaKCHMAaJbHO BJANO OyJ€ CIy>)KUTH IIiJ] 4Yac
KOMITOCTYBaHHsI. BapiaHTiB 11 BHOOPY KOMITOCTEPY AOCTATHBO, OCOOIUBO BaXKITUBUM € FEPMETUUHICTD
Ta BHIAJCHHS DPIOWH 1 ra3iB uepe3 creuiaibHi cucTeMu. Buxomsum i3 BUOOpY KOMIIOCTEPY MOXKHA
BUpINIyBaTH MHUTAHHS MiCIle PO3TAlIyBaHHS ISl 3PYyYHOCTI MPHW BUKOPWUCTAHHA TpaIliBHUKAMU. Y
BUMAJKY TMOSBU Jpo30QiniB  HEoOXiHO 130JII0BaTH KOpPM IapoM Oiorymycy abo 3emii Ta
BUKOPHUCTOBYBATH JIMIIKY CTPIUKY AJIS1 MyX Ha KPHILL KOHTEHHEPY.
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IOPYEHKO B.O., TKAYEHKO C.O., MEJIbHIKOBA O.T.,
KOCEHKO H.O. (YKPAIHA, XAPKIB)

KIVIBKICHE BUBHAYEHHS TEXHOJIOTTYHUX XAPAKTEPUCTHUK
AKTHBHOI'O MYJIY B BIOJIOTTYHUX OYUCHHUX CIIOPYJAX

Xapxiscokuil HayionanvHull yuisepcumem O0y0i6HUYMBEA ma apximexkmypu
61002, eyn. Cymcoka, 40, Xapkis, Yxpaina, yurchenko.valentina@gmail.com

Abstract. A computerized method of quantitative determination of the technological
characteristics of activated sludge was developed using the processing of microphotographs of sludge
in the ImageJ software product, which allows to quantitatively characterize the technological
characteristics of activated sludge (size, shape, structure). The methodology is necessary for the
technological control of the operation of treatment plants and the evaluation of the effectiveness of
technological measures that increase the quality of activated sludge.

3MaTHICThP AaKTUBHOTO MYy YTBOPIOBaTH MillHI, IIBHJKO OCiZarodi TUIACTIBII € OIHIEI 3
OCHOBHHX HOTO BJIACTHBOCTEH, 10 BUKOPHCTOBYIOTHCS JIJIS OpTraHi3allii mporecy 010JI0TI9HOT OUHCTKHI
CTIYHHX BOJ y CHCTEMi aepOTEHK — BTOPUHHMN BIJIICTIHHUK. YTBOPEHHS IUIACTIBIIB OOyMOBIICHE
NPUCYTHICTIO B MiKp0o0OiOIIeHO31 aKTUBHOTO MYJIy OakTepil, 0 BUAUISAIOTH OionoaiMepH-(IoKyJISHTH,
SKi 3'€MHYIOTh OKpeMi KIITHHH B arperatd ((piioku), 3maTHI YKPYHHIOBATHCS W BIIIUISITHCS Bil
o0pobuenoi piguan. [ns cemumenTarii Myny 3Ha9ymuMH (pakTopamMu € MOp(oIoTivHI BIaCTUBOCTI
¢dokiB (po3Mmip, CTPyKTypa, WJIBHICTE, (opma). «Kpyrmi» mmacTiBUi ocapKyeThCsl Kpaile, Hik
TUTACTIBII 3 HENMPaBWIBHOK (OPMOO, IMiIJBHI TUIACTIBII OCA/DKYIOTHCS IIBHIIE, HDX BiTKPHUTI
CKyI4eHHs. XapaKTepUCTHKH TUIACTIBIIB CTAHOBIATH MpuOIM3HO 30% TOKa3HUKIB, HEOOXITHUX IS
3anporioHoBaHoi J[. ElikenbOyMOM CXeMH JIarHOCTYBaHHsS CTaHy akTHBHOro Mmyny. Jleski 3 mmx
MOKA3HUKIB BUKOPUCTOBYIOTHCS TPH TiApOoOiOJIOTiYHOMY MOHITOPHHTY CTaHy aKTUBHOTO MYJy B
TEXHOJIOTIYHOMY KOHTPOJII TIPOIECIB OYMCTKH Ha IiIOYWX OYMCHUX cropymax B Ykpaidi. Ilpore
BU3HAUCHHS 3a3HAYCHUX XapaKTePHCTHK TPOBOJIUTHCS JIMIIE SKICHO, JI0 TOrO  BH3HAYCHHS
BUKOHYIOTBCS JIUIIE Bi3yaJIbHO 1 HOCATH Cy0’ €KTUBHUM XapakTep.

Po3po0iieH0  KOMITBIOTEPi30BaHy  METOAMKY  KIIbKICHOTO BU3HAYEHHS  TEXHOJIOTTYHHX
XapaKTEepPUCTUK aKTHBHOTO MyJa 3 BUKOPUCTAHHAM 00pOOKH MIKpO(OTO3HIMKIB MyJIy B IPOrpaMHOMY
npoxnykti ImadgeJ. O6poGmsanu e menuie 10 3paskiB. JocmipkyBany akTUBHUI MyJI, 1110 BigOUpaiy 3
aepoOHOT Ta aHaepoOHOi 30HW. Opep)kaHi YHUCENbHI XapaKTEPUCTHUKU BH3HAYCHUX MOKA3HUKIB
TpeacTaBiicHi B TaOI. 1.

Tabauys 1
MopdoJioriyni XapakTepruCcTHKHU IJIACTIBIIB AKTHBHOTO MY.JIY,
BHM3HAY€Hi 3 J0MOMOr010 po3po0JieHoi METOTUKH
AKTUBHUH MyT dopma Jiametp, 06’em, Mmxm® | CrpykTypa
(OKPYTIIICTB) MKM (Kd)
My 3 aepyeMoi criopyau 0,68 1,41 15,5 0,36
My 3 aHaepoOHOT 30HH 0,60 2,76 32,80 0,35

SIK BUIHO 3 MPENCTaBICHUX AaHUX IUTACTIBI aKTMBHOTO MYIy 3 aepoOHOI 30HH MalOTh 3HAUYHO
Kpyrmnry ¢opMy (MakcMManbHe 3HaueHHS KoedirieHTa okpyriocti 1,0), ame meHmi po3mipu (3a
3HAYCHHSM CEPEIHBOTO IPOCKTOBAHOTO MdiamMeTpa) Ta MeHmUHd 00’eM.. CTpPyKTypy  IUTACTiBILA
(BimkpuTa uu 3akpuTa) po3risHyim 3a K¢ — 06’ eMHuM koedinieHTOM GOpMH, SIKHI . BpaXOBY€ CTYIIiHb
HETIPaBIIBHOCTI (hopMHU. 32 UM MOKAa3HUKOM JIOCITI/DKYBaHI MyJM CTPYKTYpOBaHI M HPaKTUYHO HE
BiJIPI3HSIOTHCS.

Po3pobnennit Metos HEOOXiTHUN B JTOCTIKEHHSX Ta BUMPOOYBaHHSIX €(QEKTUBHOCTI PI3HHX
TEXHOJIOTTYHUX 3aXOiB (B TOMY YHCIIi I0/IaBaHHI COJICH KaTIOHIB), M0 MOKPAIIYIOTh SKICTh ILIACTIBIIB
aKTHBHOTO MYJIy B OYHCHHX CHOpY/Iax.
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[MUPOXKEHKO €.B. (YKPATHA, XAPKIB)

IH®OPMATUBHUI METO/I KOHTPOJIIO 3PA3KA
IINMBHUX CTOKIB MIHI-IIUBOBAPHI

Hayionanvnuii mexuiunuu ynieepcumem "Xapriecokuii nonimexuiunuu incmumym”,
61002, éyn. Kupnuuosa,2, Xapxis, Ykpaina, omsroot@kpi.kharkov.ua

Abstract. The need to develop new effective methods and devices for informative control of
physicochemical characteristics that determine the state of alkaline brewery waste water samples has
been proven. Thanks to this, it is possible to simultaneously warn of the reasons for the deviation of
samples of beer effluents from the specified indicators of environmental safety and to carry out measures
that carry out the corresponding correction. Experimental studies have confirmed that thanks to the
hardware methods associated with heating the sample in the process of control and compensation of the
influence of the parasitic magnetic flux of the thermal non-contact eddy current converter, it becomes
possible to control the electrical and temperature parameters of the studied samples by informative eddy
current methods. In turn, determining the errors of compatible measurements of the signal components
of eddy current converters makes it possible to establish rational modes of operation of converters with
samples of weak electrolytic liquids under control.

3Haiinuia nojanbmuid po3BUTOK Teopid podotu TTII cTOCOBHO KOHTPOMIO E€NEKTPUYHHUX Ta
TEeMITepaTypHUX TapaMeTpiB 3pa3KiB MUBHUX CTOKIB 32 PaxXyHOK BBEACHHS yHIBEPCATbHHX (QYHKITIH
neperBopeHHst G=f(A@y) i At =f(X¢), sIKi MOB’SI3yI0Th HOPMOBAHI PI3HHUIEBI KOMIOHEHTH CHUTHAJIIB
mepeTBoproBava 3 (i3UKO-XIMIYHMUMH XapaKTCPUCTHUKAMU 3pa3ka. 3aBIJKH ITbOMY € MOMJTHBHM
OTHOYACHO TOMepe/KaTh TNPUYMHHU BiIXWIECHHS 3pa3KiB MHUBHUX CTOKIB Bifl 3aJaHUX IMOKa3HHKIB
€KOJIOTIYHOI OE3MeKH i 3/IIHCHIOBATH 3aX0/IH, BUKOHYIOU1 BIAMOBIHE KOPETYBaHH.

3anponoHOBaHO HOBWH iH(GOPMATUBHUN TPHUIAPaMETPOBHH METOM KOHTPOJIO ITHTOMOI
€JIEKTPUYHOI MPOBITHOCTI At, BITHOCHOI Jli€JIeKTPUYHOI TPOHUKHOCTI €1 1 TEMIepaTypH t 3pa3ka MUBHUX
CTOKIB JyHOro ckiany oguuM i tum xe TTII y Bu3HaueHilt 30HI KOHTpomo. OTpUMaHO OCHOBHI
CIIIBBIAHOMICHHS, SKi OIMHCYIOTh TECOPETHYHI TIIOJOKEHHS peajizamii TpHITapaMeTpoOBOIO0 METOIY
KOHTPOJTIO.

Hanano cxemy TerutoBoro TTII s cyMiCHOTO BU3HAYEHHS TMTOMO] €JIEKTPUYHOI TIPOBiTHOCTI A,
BiZIHOCHOI1 [ieNIeKTPUYIHOI HPOHUKHOCTI & 1 TeMIepaTypH t 3pa3ka MMBHUX CTOKIB Jy’KHOTO CKJIaLy.

HaBenmeHo anropuTMu BHUMIPIOBAJILHOTO KOHTPOJIO THTOMOI €JICKTPUYHOI IMPOBITHOCTI i,
BiJIHOCHOT JTieNeKTPHYHOT IPOHUKHOCTI & 1 TEMIepaTypu t 3pa3ka CTIYHHX BOJ, PO3POOJICHO alrOpUTMHU
BUMIPIOBAIBHUX 1 pO3PaXyHKOBUX MPOLEAYp HOPMOBAaHUX XapakTepucTuk TeruioBoro TTII.

JlocmimkeHo METOAMKY OIIHIOBaHHS BIUIMBY TEMIIEpAaTypHOI MOXWOKH 3pa3ka piIuHU i, SKa
0e3mocepeTHbO BILIMBAE HA aMILTITYHI, ()a30Bi Ta 4acTOTHI KomroneHTH curHaiiB TTII 3a paxyHok
iMiTawii HarpiBaHHs JY’KHOTO 3pa3Ka CTIYHUX BOJ Y HPOLECi BUMipIOBAILHOTO KOHTpOIO. [Ipn npomy
METOJMKY OIlIHIOBaHHS IMOXHOOK aMILTITyIHUX, (Pa30BUX Ta YaCTOTHUX KOMIIOHEHTIB CHTHAIIB
pO3TISHYTO Ha OcHOBI Mojeni BuMiptoBaHb: TTII — 3pa3ok cTiYHMX BOJ JIY>KHOTO CKJIaTy. 3’ ICOBaHO,
IO TeMIIepaTypHa NOXHOKa HaOLIbII ICTOTHO BILIMBAE HAa YACTOTHY CKJIaI0BY 0araTOKOMIIOHEHTHOTO
CUTHAJIy €IIeKTPOMAarHiTHOro neperpoproBava TTIL.

HaBenmeni mocimipKeHHs HATalOTh 3MOTY M0N0 TIEBHUX €TaIliB MOJIEIIOBAHHS EKOJIOTidHOT
CHUTYyalrlii, SKi TIOB’3aH0 3 MpolecaM ypOaHi3alil Ta pyHHYBaHHSM MPUPOIHOTO CEPENIOBUINA PAiOHIB
BEJIUKMX MICT B KOTPUX PO3MILIYIOThCS BHUPOOHWITBA NMHMBOBAapHOi ramysi. HamaioTh 3Mmory mozpo
BU3HAYCHHS] TIOXO/DKCHHS CTIYHMX BOJ  BIANOBIAHMX MIANMPHEMCTB 32  (I3WKO-XIMITHUMH
XapaKTepUCTUKAMH, III0 KOHTPOIIOIOTHCS i JO3BOJISIOTH MPUIIMATH PILIIEHHS 11010 3aCTOCYBaHHS 3aX0/IiB
PETYIIOBaHHA 3a MOXOKEHHSIM BiAXOZIB 32 PaXyHOK TEXHOJIOTIH MiArOTOBISIHHS BOIH, CIPHSAIOTH
BBEICHHIO TEXHOJIOTIYHUX OIEpaliil OB’ A3aHMX 3 HOBUMH METOJAaMH Ta 3ac00aMH OUHUILECHHS MTUBHUX
CTOKIB, JO3BOJIIIOTH HAJaBaTH PEKOMEHJalii 3a BUTpaTaMHM BOJAM Ta CHPOBUHHU IPU3HAYEHOI I
BUT'OTOBJISIHHSA TOTOBOI'O IPOAYKTY.

Crnix BU3HAYMTH, L0 3aBISKU peajlizalii 3alpONOHOBAHOTO TPHUIIAPAMETPOBOTO METOAY €
MO>KJIMBHM Y TIEPCIICKTHBI OJJHOYACHO TIOTIEPEIKATH MPUIMHH BIAXUICHHS 3pa3KiB MUBHUX CTOKIB Bif
3aJlaHMX TOKa3HMUKIB €KOJOTiuHOi Oe3meKkd W 3A1MCHIOBATH MPHUPOJOOXOPOHHI 3aXO0/AH, BHKOHYIOUI
BiZIMOBi/IHE KOPETYBaHHS.
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CJIVIIEHKO P.O., TKAYEHKO T.M. (YKPAIHA, KUIB)

MOKJIUBOCTI BUKOPUCTAHHS JJOLOBOi BOAU
MICJISI ®LILTPAILT 3EJTEHUMU MMOKPIBJISIMA

Kuiscoxuti nayionanvHuil yHigepcumem 0y0ignuymea i apximexkmypu
02000, npocnexm Iosimpogromcovkuii, 31, Kuis, Ykpaina; gr2017inc@gmail.com

Abstract. The issue of cleaning and reuse of water resources is acutely emerging all over the
world and is the most urgent environmental problem. Solving this problem is possible due to the
introduction of innovative modern technologies. One of the promising energy-efficient environmental
technologies for improving the quantitative and qualitative characteristics of rainwater is green
constructions: green roofs, rain gardens, rain roadside strips, green slopes, green parking lots. The
construction of green roofs can significantly reduce the load on storm sewer systems. Also, due to these
technologies, rainwater is filtered, purified and can be stored in special storage and used for domestic
needs. The chemical composition of the water was analyzed after it passed through the green roof of the
Faina-Town residential complex in Kyiv.

JIs BU3HAYaHHS XIMIYHOTO CKIIAIy BOJIM ITiCIIS MTPOXOKEHHS 11 Uepe3 «3eJIeHy» IMOKPIBIo OyB
MPOBECHUIN SKCIICPUMEHT, a caMe 3a0ip BOJM B KOJOAS3SIX 3MBHOI KaHami3alii (koyoas3s 1i — criuna
KaHami3alisa «3eleHoi» MOKPiBIIi; KOJOA3b 2 — CTIYHA KaHaJi3allisl CTalioHapHOI MOKPIBIIi).

Jlns excriepuMeHTy OyJI0 3aisTHO aaMiHICTpaTHBHY OYIIBIIO sKa po3TamioBaHa B M. Kuesi, B
HoBoMmy kBaprani KK «Pecmybmikay.

Byno mpoananizoBaHo 7 (i3MKO-XiMiYHMX MOKAa3HMKIB: BOJHEBHH MOKa3sHWK — pH; 3aranbHa
MiHepanizanis (CyXuil 3alHMIIOK), MI/AM®; JKOPCTKICTB 3arajbHa, MMOJB/IM>; cymbgaru, Mr/mm’;
HITPHTH, MI/IM>; HITpaTH, MI/IM>; a30T aMoHiiHMiA, Mr/aM°. JlaHi MOKa3HMKH OyNO MOPIBHAHO 3
HOPMATHBHUMH TIOKa3HUKAMH JJIsl TUTHOT BOJHM 32 «Jlep>kaBHUMU CaHITAPHUMU HOPMaM Ta IPaBHIaAMU
«[irieHiyHi BUMOTH 710 BOJY MUTHOI, MPU3HAYeHOT T crioskuBaHH: moquHooy» ([ICanlliH 2.2.4-171-
10; https://zakon.rada.gov.ua/laws/show/z0452-10#n25).

TakuM YHHOM, SIKICTH BOJAM SIKa TPOXOAMTH 4Yepe3 3€JCHY IOKPIBII0 JO3BOJSE il
BUKOPHCTOBYBAaTH HE TUTBKMA I TEXHIYHUX MOTPeO, a Mmiamajgae mijJ MOKAa3HWKH MUTHOI BOAH 3a
MIPOaHali30BaHUMH MTOKa3HUKAMH.

[Toctae muranHs, K Kparie 310paTH, HAKOIMMYUTH Ta BUKOPUCTATH BOJHI PECYPCH OIaIiB.

[Mo-nepie, moTpiOHO 3aMPOBaTUTH CTBOPEHHS MiHIMAIBHHUX 32 BAPTICTIO Ta HABaHTa)KEHHSIM Ha
KOHCTPYKI[if0 OyJiBIi €KCTEHCHBHHX 3€JICHHX ITOKpPiBellb, 3aCTOCOBYIOYH POCIMHHICTH 3 MIIKOO
KOPEHEBOIO CHCTEMOIO.

[To-ppyre, HaKoM4eHHs BOAHUX pecypciB. O0’eM BOIH, 110 3ATUINAETHCS MICIS MPOXOIKESHHS
TIOKPIBIIi 3 O3€JICHEHHSIM, 3HAYHO 3MEHIITYEThCA. B 3aleXHOCTI Bijl TUITYy O3eTIeHeHHs, 00’ €M BOJH, 1110
YTPUMYETHCS PI3HUMH IapaMu i oKpiBiero ckinamae 20-85% Bin 3aranbHOT KUTBKOCTI MPHITATAI0TAX
omaziB. TakMM YMHOM, 3AJTUIIOK BOAM MOTPIOHO HAKOMHMYYBATH y CIEIiadbHUX 0akax, sKi MOKJIHBO
po3TanryBaTy Ha TIOKPIiBIIi, a00 MiJ] HEI0 Y TEXHIYHUX NpUMilleHHAX OyaiBii. O0’€M HAKOMUYYBAILHUX
0aKiB BCTAHOBIIIOETHCS B 3aJICXKHOCTI BiJ KIIIMAaTHYHHUX (DAKTOPIB pO3TaITyBaHHs OYIiBiIl Ta HASBHOCTI
3€JICHUX CUCTEM Ha IMOKPIBIIAX. 3 pO3paxyHKIB EKCIIEPUMEHTAIBHOI Oy iR, BU3BHAYAEMO, IO JOCTATHIN
00’eM HakomuuyBajibHOTO Oaky ckimagatume 150—250 n. IToTpiOHO MpOEKTYBaTH CHUCTEMY TaKUM
YUHOM, 100 BO/Ia Y HAKOITMYYBaJIbHOMY 0aKy OHOBIIOBAJIACh /200 BUKOPUCTOBYBAIACH JUIsI TEXHIYHHX
moTpeO MPOTATOM ABOX TWIKHIB IMichs i1 300py. bimbmmuit wac 30epiraHHs BOIW TPU3BOIUTHL A0 il
TICYBaHHSL.

[lo-Tpere, BUKOpUCTaHHS HAKONMMYEHOI BoAM 3 onafdiB. Illmsxu BUKOpUCTaHHS Pi3HOMAHITHI, Ta
3aJIe’KaTh BiJl TEXHIYHAX TIOTPeO eKCIUTyaTyrovoi opraHizarii Oymisimi. Lle Moxxe OyTH TOTIISAT Ta TOJIHB
3a MpUOYAMHKOBOIO 3€JICHOI0 TEPUTOPIEIO0 Ta 3eJICHOI0 MOKPIBJICI0, MpUOUpaHHs MiA'i3/iB, OIS Ta
NpUOUpPaHHS CIIOPTHBHUX MaiJaHYUKIB TOILO.
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IOIIKEBUY I1.0., MOJJYUAHOB JI.C., TOJIYB T.C. (YKPAIHA, JIHIIIPO)

BAJKJIUBICTh BAOCKOHAJIEHHA KOHCTPYKIII CKJIENIHb NEYENA
BIAJA3EPKAJIBHOI'O TUITY JISA HOKPAINEHHA EKOJIOT'TYHOCTI
TEXHOJIOTI'THHOI'O NPOIECY BUPOBHUIITBA CTAJII

Inemumym wopnoi memanypeii im. 3.1. Hexpacosa Hayionanvnoi akademii nayk Yxpainu,
49050, nrowa Axademixa Cmapooyboea 1, [uinpo, Ykpaina, isi.dps.ri@gmail.com

Abstract. The experience of operating furnaces of mirror-type is presented: a marten furnace and
the dual steelmaking furnace. The high temperature resistance lining for this furnaces, especially the
vault, works in very difficult conditions. In the course of technological operation have an affect:
mechanical shocks; abrasion; chemical interaction of melting dust and slag; high temperature. Therefore
the high quality materials are used for masonry high temperature resistance lining. The stability of the
resistance lining for high temperature furnaces of mirror-type from furnace of 100 to 300 tons can be
from 400 to 1000 of the melt repetitions, for furnace more than 300 tons from 200 to 500 of the melt
repetitions.

Meranyprist € OHI€I0 3 OCHOBHHX Taly3ed YKpaiHu Ta motpedye 3aXoiB, M0 OYAyTh CIIPUITH
MOKPAILICHHIO EKOJIOTIYHOCTI BUPOOHMYMX TIpoleciB Ta y winomy. CopTaMeHT Mapok cTali, IO
OJIEPKYETHCS 3a TOTIOMOTOI0 TTeUEH BiII3epKATLHOTO THITY Ma€ TOIHNT SIK ¥ Iep>KaBi Tak i B CBiTi, OTHAK
Ha)KaJIb TEXHOJIOTIYHUI MPOIIeC OTPUMAaHHS CTalli Ha TleYax [bOTO THITY HE € JOCKOHAINUM 3 TOYKH 30py
exonoriuHocti. Lle oOyMoBieHO SK crenudikor caMoro Npouecy KOHBEPTYBaHHS MeTally Tak i
KOHCTPYKTHBHOIO HEIOCKOHANICTIO IMX TMeueil. 3 TPOBEACHOr0 aHalli3y JTepaTypHUX JKeper
BCTaHOBJIEHO, IO MEPCIEKTUBHUM CaMe y I[bOMY HAlpPSIMKY € PO3BUTOK BJIOCKOHAJIEHHS KOHCTPYKIIii
neved BIAI3EPKATIBHOIO THUIY SK KOMIUIGKCHO TaK 1 3a paXyHOK 3MiHM TEBHMX KOHCTPYKTHBHHUX
€JIEMEHTIB.

OmHUM 3 TOJIOBHUX KOHCTPYKTHBHHUX €JIEMCHTIB IeUel BiII3epKAILHOTO THITY € CKJICTIIHHS, BifT
HBOTO y 3HAYHIN Mipi 3aJIEKUTh CTIHKICTh Ta €KCIUTyaTallilHAN PeCypc arperary 3arajiom, 1o BIUITHBAE
Ha EKOJIOTIYHI Ta TEXHIKO-€KOHOMIUHI MOKa3HHKH BHPOOHHYOTO mporecy. CKICmiHHSI BUKOHYE DAL
BaXUJIMBUX (DYHKIIH Ta Oe3110cepeTHbO IepeKpUBaE poOOYHI MPOCTIp Medi 3BepXy, a TAKOXK 3arodirae
MPSIMOMY KOHTAKTy HIITY Ta BIIX1AHNUX Ta3iB, B OCHOBI CyMiIi AKuX 3HaX0AuThcst CO, 3 HABKOJIHUIITHBOIO
aTMocdepolo 30BHIIIHBOTO cepefoBuina. s po3poOku Oinbll JOCKOHAIMX KOHCTPYKLIH Ta
BJIOCKOHAJICHHS ICHYIOUHX CKIIEMiHb, HEOOXiTHO BUBYHUTH JIOCBI/I €KCIUTyaTallii Ta BU3HAYUTH (HaKTOPH,
0 BIUTMBAIOTh HAa EKCIUTyaTaIliiHUH pecypc. 3 TOYKH 30pYy €KOJIOTii, MUTaHHSI pPO3POOKH OLTBII
JIOCKOHAJINX CKJICTHb a00 (QyTepyBaIbHUX MaTepialiB Il HUX, IO 3abe3medars OUIBITY CTIHKICTh €
BaXJIMBUM TOMY, IO TepEAYaCHUI BHUXIJ 3 Jaay CKJCMiHb MeYel BiIA3EpPKAILHOrO THIy abo iX
(hyTepyBaHHS, TPU3BOANTH 10 HEOOXITHOCTI MIPOBEACHHS orepariii nepedyTepyBaHHs, TOOTO 3aMiHH
MOMIKO/KEHUX a00 3pyHHOBAaHUX BOTHETPHBIB Ha HOBi. KokeH mporiec nepedyTepyBaHHS BHKJIHKAE
MOSIBY BINXOJIB y BUIJISAI 3HOUICHMX BOTHETPUBIB Ta BINXOJIB BUPOOHMIITBA, IO € HEBiJ €MHOIO
CKJIaJIOBOIO mpotiecy. YiTke ysSBJIGHHS TIPO JIOCBiJ eKCIUTyaTalii Ta BIUIMB Ha Hel MEeBHUX (aKTOPiB,
TaKOX MO3BOJIUTH Y TOJAIBIIOMY PO3POOMTH 3aXOdW sKi 3a0e3lmedyaTh IMABHINCHHS CTIHKOCTI
BOTHETPUBIB Ta TPUBAJIOCTI EKCIUIYaTAlIMHOTO IUKIY CKJICMiHb 3arajioM, IO y CBOI YEpry TeXK
CKOPOTHUTH BiAXOIM BiJ nepedyTepyBaHHS BOTHETPHUBIB CKJICTIIHB Ta X 3aMiHH.

®dyrepyBaHHS Teuell BiAN3EpKaTBHOTO THITY, OCOOJIMBO CKJIETIHHS, MPAIMIOE€ B TYXKE BaKKHX
yMoOBaxX. MexaHiuHi ygapu Ta CTHpaHHS, XIMiYHA B3a€MOJIS TUIABMIJIBHOTO IMFUTY Ta IUIAKIB 1 BUCOKI
TEMIEPaTypH € MPUUNHAMYM BUKOPUCTAHHSI JJI1 BOTHETPUBKOT KJIAJKK BUCOKOSKICHHX MaTepiajiB aje
I[LOTO HE JAOCTATHHO. 3 JIITEpPaTypHUX JAaHUX BCTAHOBJICHO, IO CTiHKICTh CKJICTIIHHS 3MiHIOETHCS Bil
3aBOJY /IO 3aBOJY 1 3aJIeKUTH HE TIJIBKHU BiJl KOHCTPYKIIIi 1edi (epeBa’kHO BIUIMBAE BICOTA CKIIETIIHHSA),
YMOB eKcIUTyaralii Ta o0CIIyroByBaHHs, a i BiJ mpogeciiHOro piBHS Ta AKOCTi OyAiBENbHOI CTPYKTYpH
CKJICTIHHS. 3HWKCHHS CTIHKOCTI CKJICTIIHHS MPU3BOIUTH JIO TiIBUIIIEHOTO CTI0)KUBAHHS BOTHETPHUBIB Ta
TIOTipIIEHHS €KOJIOTIYHUX, TEXHIKO-eKOHOMIYHUX ITOKa3HUKIB BHPOOHUYOTO TIPOIIECY 3arajioM.

BiamoBinmHO 10 BUKIAIEHOTO HA CHOTOJHI € MEPCIEKTHBHIM BIOCKOHAICHHS CKJICHIHB Ieuei
BiJUI3EPKAJILHOTO THIY, SK 3 TOYKU 30py KOHCTPYKINI i IEBHUX KOHCTPYKTUBHHUX EJIEMEHTIB TaK i3
CTBOPEHHS HOBUX Y¥ MOAN(DiKyBaHHS iCHYIOUMX MaTepiaiiB IS iX ¢pyTepyBaHHS.
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IHEBYEHKO T.O., KOPOBIIOB O.1. (YKPAIHA, XAPKIB)
TEXHOJIOI'TA BUJAJEHHSA BA’KKUX METAJIIB 3 OCAAIB CTIYHHUX BO/J]

Xapxkiscokuil HayioHanbHULL YHIGepcumem micbko2o eocnodapcmea imeni O.M. Bexemosa
61002, eyn. Mapwana basicanosa, 17, Xapxkie, Yxpaina, tamara.shevchenko@kname.edu.ua

Abstract. The paper considers the method of removing liquid metals from sewage sludge. This
method involves constant mixing of sediment with humic reagents at a linear speed of 0.2-0.5 m/s with
simultaneous ultrasound at a frequency of 2.5-5.5 kHz for 1-1.5 minutes. The developed technological
scheme for the extraction of heavy metals from domestic sewage sludge allows the subsequent use of
sewage sludge as fertilizer.

B nanmii wac yTmiizaimisi OCHOBHOI MacH OCajiB, IIO YTBOPIOIOTBCSA HPH OYHMIICHHI MiCBKHX
CTIYHHMX BOJ, HE MPOBOJUTHCS Yepe3 MPUCYTHICTh Yy CKIali BaXKKUX MeTaiB. MyJoBI MaiIaHYMKH €
JUKEpeIIoM 3a0pyaHEeHb IPYHTY, IPYHTOBHX BOJ] Ta MIOBEPXHEBUX BOJHUX 00’ €KTIB, MOBITPs. Po3Mipu
3eMEJIbHUX JUISHOK, 110 BUAUISIOTHCS JUTSl IIUX IiJIeH, MOCTIHHO 30UIBIIYIOTECS. B migcyMKy 11e Moke
NEPETBOPUTHCS B CIIPABKHIO €KOJOTTYHY KatacTpody.

B oCHOBY HOCHII)KEHHS IMOCTABJICHO 3aBJAHHS 3JCIICBICHHS CIOCOOY BHIIyYCHHS Ba)KKHX
MeTaJliB 3 0Caay MOOYTOBHUX CTIYHHUX BOJ, MPHU SIKOMY IUIAXOM 3MIHM TEXHOJIOTI MPOIECY OYHIIECHHS
noOyTOBUX CTIYHHMX BOJ, a caMe Oe3MepepBHOIO MEpEeMilllyBaHHS OCagy 3 peareHTaMu, IO MICTATh
TYMiHH, IPU OJHOYACHIH 00poO0IIi 0caxy yIbTPa3ByKOM, IO JO3BOJISE 3HU3UTH KOHIICHTPAIIII0 BAKKUAX
METaliB B 0cagax MOOYyTOBHX CTIYHHMX BOJ IO KOHIICHTpAIlii, SKa HE MEPEBUINYE CaHITApHI HOPMH
BMICTY B&KKHX METaNIB y JO0OpUBaX IS CLIbCHKOTOCIOIAPCHKUX YTidb.

Po3pobiiena HOBa TEXHOJIOTisI BUJAJIEHHS BaKKUX METANIB 3 OCAJiB MICHKHUX CTIYHHUX BOJ 3a
JTOTIOMOT'OF0 TYMIHOBHMX PEUOBHH, TIPH SKiH BHIAJICHHS BAXXKAX METAJIB 3 0CajiB MOOYTOBUX CTIYHHX
BOJ TIPOBOJATH TPH TMOCTIHHOMY TMEpeMIlIyBaHHI Ocaxy 3 TYMIHOBHMH pEareHTaMu 3 JIHIHHOIO
mBuakictio 0,2-0,5 m/c mpu ogHOYAcHIH 00poOI yIbTpa3ByKoM 4acTtoToro 2,5-5,5 k[ mpotsrom
1-1,5 xB. s 06poOKu ocalliB BUKOPUCTOBYBaIH 1-2% pO34MH TyMIHOBHX PEYOBUH Oyporo BYIijuisf i
Topdy 3 103010 10-50 MI/KT CyX01 pedoBuHH (TadI. 1).

Tabnuys 1
EdekTnBHICTh BUJAJIEHHS BAAKHX METAJIB 3 0Cay CTIYHUX BOJ

BMmicT BaXXKHX METaliB B 0Cajl CTIYHUX BOJ,

Tam pearerty Joza p;aargHTy, MI/KT CyX0l peUOBHHH __
ML/ M 3anizo (Fe¥) Mize (Cu??) AJ?X?QI)“H

be3 pearenty 0 4148,5 266,3 8517,5

Bype Byrims 10 244347 199,46 4803,87

20 1837,79 167,50 3764,74

30 1381,45 108,92 3321,83

40 850,44 92,94 2614,87

50 273,80 48,99 1865,33

Topd 10 1883,42 178,15 4582,42

20 1136,69 145,93 3372,93

30 900,22 104,12 2861,88

40 613,98 78,82 2359,35

50 365,07 39,15 1686,47

Haii6inpma edexTuBHicTh BupanenHs Baxkux meranis (Fe**, Cu?*, AI*) 3 ocamy mobyrosux
CTIUHMX BOJ CHOCTEPIraeThcs MPH HACTYMHHUX MOKA3HUKAX YacTOT YIbTpa3ByKy: 3aiizo (Fe**) —2,5 kI'n,
Mize (Cu?*) — 4 k', amominiit (AI*Y) — 5,5 k' npy miHifiHi# mBHaKOCTI Mepemimysanus Fe** i AR
- 0,3 m/c, Cu®" - 0,5 m/c.

Lleit cioci6 mepenbdavae moctiiiHe MepeMillyBaHHS 0Caay 3 TYMIHOBUMU peareHTaMHu 3 JIiHIIHOI0
mBuakictio  0,2-0,5 M/c 3 ogHOYaCHMM YIBTPa3ByKOM dacToTor 2,5-5,5 x['m mnpoTtsirom
1-1,5 xB. Po3po0ieHa TeXHOJIOTIYHA CXeMa BIUTYYCHHSI BaKKHX METAIIIB 3 OCAIiB MOOYTOBUX CTIYHUX
BOJI I03BOJISIE B TIOAAJIBIIOMY BUKOPUCTOBYBATH 0CaJ] CTIYHUX BOJI SIK IOOPUBO.
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VASIL’YEV V., TURKO B., HRYZAK L., RUDKO M. (UKRAINE, LVIV)

LOW-TEMPERATURE TECHNOLOGY FOR OBTAINING TRANSPARENT ITO
FILMS WITH HIGH CONDUCTIVITY

Ivan Franko National University of Lviv
79005, Dragomanova Str., 50, Lviv, Ukraine; vlavasgarmata@gmail.com

Abstract. The influence of low-temperature annealing (up to 150°C) and light irradiation from a
quartz mercury lamp (up to 20 min) on the structural, optical, and electrical properties of ITO films with
a thickness of 0.8 um deposited by RF magnetron sputtering on optically transparent glass substrates
was investigated. It was established that low-temperature annealing for one hour and short-term
irradiation with the light of a quartz mercury lamp lead to an increase in the average size of crystallites,
root mean square (RMS) surface roughness, a decrease in the value of the specific electrical resistance
of ITO films, as well as an increase in optical transparency, and, accordingly, a decrease in the value of
the reflection coefficient in visible range of the spectrum.

The world is conducting extensive research and development of advanced manufacturing
technologies for the creation of solar energy components, new generations of electronic component base
elements, polymer-based electronics, energy-saving coatings, microprocessor technology, catalysts and
detectors. Transparent conductive oxides are used for these purposes.

The main areas of application of transparent electronics are touch displays, flexible displays,
organic light-emitting diodes (OLED), electroluminescent emitters, solar cells, thin-film photovoltaic
elements, various electronic and optical coatings for other functional electronics devices.

Indium-tin oxide (ITO, 10 wt.% SnOy) is a conductive oxide material that is currently the most
widely used in modern electronic and sensor devices.

The number of publications on comprehensive studies of the effect of low-temperature annealing
or light irradiation on the structural, optical and electrical properties of ITO films is insignificant.
Therefore, we present the results of our research devoted to solving this scientific and technological
problem.

It was found that low-temperature annealing for one hour and short-term irradiation with the light
of a quartz mercury lamp lead to an increase in the average size of crystallites and the RMS surface
roughness of ITO films.

On the basis of the analysis of the optical absorption spectra of ITO films, an increase in the value
of their optical band gap from 3.59 eV for an unannealed film and up to 3.66 eV with an increase in
annealing temperature to 150°C was revealed.

With the increase of the annealing temperature to 150°C and with the increase of the irradiation
time with a quartz mercury lamp to 20 minutes, a decrease in the resistivity of ITO films was recorded.

Table 1
Values of specific electrical resistance of ITO films obtained
under different technological conditions

Structure Annealing Time irradiation with Resistivity,

temperature, lamp light Ohm-cm

°C DRT-125, min.

ITO/glass - - Non-conductive
ITO/glass 50 - 80
ITO/glass 100 - 6
ITO/glass 150 - 0,03
ITO/glass - 5 556
ITO/glass - 20 356

These results can be useful in the engineering of electronic devices based on materials with low
thermal stability.
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BOPJIYH LM., MAJIbOBAHUI M.C., BOPUCIOK A K.,
HAT'YPCBKUIA H.O. (YKPATHA, JIbBIB)

JTOCJIIKEHHA CTPYKTYPH I MATHITHUX BJACTUBOCTEM
MATHITOYYTJMBOI'O BYT'IJJIA 3 BYPAKOBOI'O 7JKOMY

Hayionanvnuii ynieepcumem Jlvgiscoka nonimexmixa
79013, eyn. C. Banoepu, 12, Jlveis, Yrpaina, coffice@lpnu.ua

Abstract. In the work the synthesis of magnetic carbons based on beet pulp was made. The
synthesis was carried out by one- and two-stage methods using FeCls; and ZnCl; as activators. The Fe3;O4
magnetite phase was identified in both synthesized samples by X-ray diffraction methods. As a result of
magnetic measurements, hysteresis loops were obtained and magnetic parameters of carbons were
calculated.

AKTUBOBaHE BYT1JIIS 13 pepoMarHiTHUMHU KOMIIOHEHTaMU BUKOPHUCTOBYIOTH SIK MarHiTOKEpOBaHi
afcopOeHTH, M0 JO3BOJISIE iHTEHCH(IKyBaTH TpOIeC BiAMIICHHA TBepAoi (a3u BiJ BOIHOTO
CepeloBUIa 3BUYAHUMH METOJaMH MarHiTHOI cemapartii. IIpy 1mboMy MarHiTHI Ta CTPYKTYpHIi
BJIACTHBOCTI TaKMX BYTJICIIEBUX MaTepiamiB OyayThb 3alie)kKaTH BiJ] KUJIBKOCTI Ta CKJIaqy BBEICHHX
3aJ1i30BMiCHUX YaCTHHOK, YMOB OTPUMaHHS Ta BUY BUXiJHOT CHPOBUHH.

Jlns cuHTE3y BUKOPHCTAHO sK aktmBaTop cymim coneit FeCls+ZnCl,. Buxignuii matepiam —
BUCYIIEHNMH  OypskoBUH koM.  MacoBe  CIIBBiIHOIIEHHS  KOMIIOHEHTIB B  3pa3Ky
cuposuna : FeCls : ZnCl, cranoswmo 1:0,5:0,5. Otpumany cymimn cymund npu Temmepatypi 100-
105 °C pmo cramoi macw, Jami miagaBaid Mipoji3y B iHepTHIH aTtMocdepi (aproH) mpu OIBUAKOCTI
HarpiBa"fas 10 °C/xB go temmeparypu 800 °C Ta BUTpUMIII TIPH KiHIIEBiH Temiepatypi ~90 xB (3pazok
M1). Y npyromy croco0i CHHTE3y cIioyaTKy OyJio 3AiHCHEHO Mepeanipoi3 BUXiJHOTO MaTepiany Ipu
temmeparypi ~400 °C Bopomosk 90 xB. Jlami oTpuMmaHuii KapOOHI3aT MPOCOUYYBATH BOJHUMHU
pO3YMHAMH XJIOPHIB 3amiza Ta MUHKY. OTpUMaHy CyMIIll CYIIMIH 1 TiAmaBald Mipoi3y B iHEPTHiH
arMocdepi npu Temriepatypi 800 °C ta Burpumi npu Hiit ~90 xB (3pazok M2).

®dotorpadii CHHTE30BaHOI'O BYTIS OTPHUMAHO 3a JOMOMOTOK CKAaHYIOUOTO €JIEKTPOHHOTO
Mmikpockorna PEMMA-102-02. Anani3 ckmagy BYTiUDIs i CHPOBHHH IPOBOAMIIM i3 BUKOPHUCTAHHIM
penTreHodroopecieHTHoro anamizatopa ElvaX Pro. Pentrenoamdpaxiiiiini KpuBi BYTJICHEBUX
MmarepiaigiB oTpuMaHo 3a gonomoroio audpakromerpa APOH-3 B Cu K,-BunpomiHioBaHHI
(A=0,1542 um). MarHiTHI BHUMIpIOBaHHS TPOBOAMJIM 3a JOMOMOIOI BiOpAIifHOTO MAarHiTOMETpa.
PeectpyBanm kpuBi mepeMardiqayBaHHS JOCTIDKYBAaHUX 3pa3KiB B Mar"iTHUX mojsax Bix -300 kA/M mo
+300 kA/Mm.

PesynpTaté CTpyKTYypHO-(pa30BOrO aHami3y BHSBWIM MPUCYTHICTH B 3pa3ky M1 i M2 okpim
amopdHoi ByTierneBoi (a3u kpucrainiuny ¢asy okcumy 3aimiza FesOs. Ha Bigminy Bim 3pazka M1, y
3pasky M2 crocrepiraeTbCsi CyTTEBE 3BYKEHHS MaKCHMYyMiB, II0 BKa3y€ Ha 3HA4YHE 301NIbIICHHS
po3MipiB oOmacTell KOTepeHTHOTrO pO3CisiHHA B KpucTaimiuHux ¢(azax. PeHTreHodmoopecneHTHHI
anamizarop ElvaX Pro mae MOXIHBicTh MPOBOAUTH BU3HAYCHHS BMICTYy €IIEMEHTIB Bijl HATPiIO, TOMY 3
OTPUMAaHHX TPOTOKOIIB MOKHA 3pOOWUTH BHCHOBOK JIMITIE TIPO BiTHOCHWH BMICT 10HIB aKTHBaTOpa y
CHHTE30BaHOMY ByTiIi (Tabum. 1).

Tabnuys 1
BwmicT ioHiB akTHBATOPIB Y CHHTE30BAHOMY BYTiJLIi
3pa3zok Enement Cepis KonuenTparrist
M1 Fe K 89,1616 + 0,0365%
Zn K 9,9029 + 0,0333%
M2 Fe K 72,0311 £ 0,0542%
Zn K 26,8136 + 0,0535%

[NopiBHIorOuM gaHi y Tabm. 1, MOXKHAa 3pOOHMTH BHCHOBOK IIPO Te, IO Yy 3pa3ky M1 maemo
BiJTHOCHO OUTBIITHI BMICT 10HIB «KOPHUCHOTO» aKTHBATOPa — 3aJIi3a, IO Ja€ Kpallli MarHiTHi BIaCTHBOCTI
y 3paszky M. Lleii BUCHOBOK MiATBEP)KEHO MArHITHUMH BHMipIOBaHHSAMH. Y Pe3yibTaTi MarHiTHHX
BUMIpIOBaHb OTPHMaHO TeTNi Tictepesucy i Byruwis M1 i M2. Ha ocHOBI oTpuMaHHX JaHHX
o0uncneHo koepuutuBHy cwiry (Hc), muToMy HamarHideHiCTh HACHYEHHS (Os), 3AJUIIKOBY MHUTOMY
HaMarHiueHicTh (Or), BiJHOCHY 3aJIMIIKOBY HAMArHi4eHICTh (G/Gs).
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MAILLYCBKA O.B. (YKPATHA, JIbBIB)

MOKJIMBOCTI BUKOPUCTAHHSA TOP®Y
JJIs1 OYUIIEHHSA CTOKIB AIIK BIJI CEHOBUHHU

JIvsiscoKull HayioHanbHUll YHigepcumem 6emepuHapHoi MeOuyuHy ma 6iomexHono2ii
imeni C.3. Docuyvkoeo, 79000 Jlvsis, syn.. [lexapcoka, 50, kasanam@meta.ua

Abstract. The possibility of using a natural sorbent - peat from the Vereshchytsia-Yanivskogo
deposit for the treatment of agricultural wastewater with a high urea content - has been studied. It was
established that lowland peat samples have higher sorption properties to the studied pollutant from the
water environment than upland ones. More moisture loss in the lowland peat species was observed, as
well as the major part of the plant fibers in its structure, which explains its sorption properties. Changes
in the concentration of urea in aqueous solutions for the investigated peat samples are given.

ArporpomucioBi komiuiekcu (AITK) € omHMME 3 TONOBHHX BOJOKOPUCTYBadiB, SIKi HECYTh
3HaUHMH HeraTMBHMK BIUIMB Ha JoBKULIL. Croku AIIK mpeacraBmsiioTe co0o0 — ckiagHi
OararokoMIOHEHTHI cuctemu, ae nepeBumieHHs [JIK cnocrepiraeTbcs 3a OararbMa MOKa3HUKAMU.
30kpeMa, BMICT CEYOBHHH Y ITMX CTOKax KonmmBaeThbes Bim 1500 mo 7200 mr/m. IcHye 6e3miv crmocobiB
OYHCTKH JIAHUX CTIYHUX BOJI, CEpeJl IKUX — aacopOIis 13 BAKOPUCTAHHIM MPUPOITHIX COPOCHTIB.

Mertoto po6oTH OyJIO HOCHIIUTH Ta MOPIBHATH aACOPOIHY 31aTHICTh TOPPY (MPUPOTHBOI Ta
BHCYyIIeHOI (hopmu) Bepentuisa- SIHiBCBKOTO pOXOBHINA O CEYOBHHH i3 BOTHUX PO3UMHIB.

OcHOBY opraHiqHOi CKI1aJ0B0i TOp]y CTaHOBJSTH T'YMIiHOBI PEUOBHHH, SIKI CHPHYHHIOIOTH 0
copOuiiiHuX Ta I0HOOOMiHHMX BIacTHBOCTEH Topdy. MaKkpoMoIIeKyny TyMiHOBHX PEYOBHH 33 PaXyHOK
BOJIHEBUX 3B’SI3KIB Ta TONIBAJCHTHUX HOHIB MOXYTh «3IIMBATHUCA» 3 YTBOPCHHSAM MPOCTOPOBHX
CTPYKTYp, sIKi 3/aTHi TOIVIMHATH Ta YTPUMYBaTH BEJNWKY KUIBKICTh BOAW 3 PO3YMHEHHMH B Hiil
pEYOBHMHAMH, IO MiAKPECIIOE 1X afcopOLiiiHi BTaCTHBOCTI.

Hamu cnoctepeskeHO 3HAUHY BTpaTy BOJIOTH, B pe3ynbrarti cyiinas npod topoy (T — 60+3°C):
62-70% 1a 50-56% — y HU3MHHOMY Ta BEpPXOBOMY 3pa3Kax BiAIIOBITHO.

HocmimpkeHo, 1o aacopOiiliHa 31aTHICTh Topdy Beperuiis-SIHIBCbKOro poIoBHUIIA 10 CEYOBUHU
€ JIOCUTh BUCOKOIO i csirae 6,74 mr/r Ta 4,53 Mr/i, BiNOBITHO IS HU3MHHOTO Ta BEPXOBOTO BUIIB
(Bucymennx 3pa3kiB). Takoxk, BH3HAYEHO 3MiHHM KOHIICHTpAIlii CEYOBHMHM y BOIHHMX PO3UYMHAX IS
JIOCITKEHOTO Topdy (HU3MHHOTO Ta BEPXOBOTO HE CYIICHOTO Ta MONEPEIHBO BUCYIEHOTO) (puc. 1).
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Puc. 1. 3minu koHueHTpauii cedoBrHH y po3unHi 11 Topdy (Bepewuis-SIHiBCbKOro poioBHIIa)
HHU3MHHOTO Ta BEPXOBOTO HE CYIIEHOTO Ta MOIEPEAHBO BUCYIIEHOTO

Y Bumanmky anmcopOmii He CyIIeHOTO TOpdy OJiepKaHO KpHBi, fKi IUIaBHO 3MEHIIYIOTh
KOHITCHTPAIIII0 CEYOBHMHHM y PO3YHMHI, IO CBIMIUTH IPO ITOCTYIIOBE 3allOBHCHHS aKTUBHHUX IIEHTPIB
Topdy MoJleKylaMHu cedoBMHH. [ momepeaHbo BHCYIIEHOTO TOp(y CHOCTEpIraeThesi y MOYaTKOBI
MoMeHTH 4acy (~ 10 XB.) MIBHIKE MOTJMHAHHS CCUOBHHH, J€ 3alOBHEHHS TOP(dY CEUOBHHOIO
BiIOYBAETHCS 3HAYHO MIBUAIIE, IO CBIAYHUTH IMPO 3HIKCHHS KOHIICHTpAITii aicopOTHBY y piakiit dasi.
AncopOoBaHa KiUIbKICTh CEYOBUHH IEPEBHUIILYE PiIBHOBaXKHI BEJIMUMHHU, TOMY cucTeMa ajacopOeHT (topd)
— PO3YMH CEYOBUHH CTAPAETHCS MPUITH 10 CTaHy PiBHOBArd, sika € XapaKTEPHOIO IJIsl JaHO! BiAMIiHK
TOpdy Ta KOHIIEHTPAIli CECUHOBHHH y BOJII.
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TRUS I., RADOVENCHYK la., GOMELYA M., HLUSHCHUK V. (UKRAINE, KY1V)

METHODS OF PROCESSING LIQUID WASTE CONCENTRATES USING
MATERIALS WITH CAPILLARY PROPERTIES

Department of ecology and plant polymer technologies
National Technical University of Ukraine "lgor Sikorsky Kyiv Polytechnic Institute",
Peremohy ave., 37, Kyiv, Ukraine, 03056, mail@kpi.ua

Abstract. The volume of water on Earth is immeasurable, but the main part is salt water.
Humanity uses only 9% of the planet's river flow, which means that fresh water is enough to provide all
industries. Nevertheless, the issue of water scarcity is one of the most important problems of humanity
today.

The socio-economic causes of the water deficit are results of the growing world's population,
increase in living standards, changes in consumption patterns and increase in irrigated land. That is why
water purification methods must meet today's problems, be affordable, effective and of high quality.

There are many factors that affect the quality of water resources, among them: the level of
laboratory control, the quality of water supply pipes, the effectiveness of water protection measures,
proper methods of water purification, and others. Water treatment and purification methods are currently
quite effective, but they require improvement, development of new technologies and increased
efficiency

The effectiveness of baromembrane water purification depends on the properties of the
membranes, working pressure, temperature, nature and concentration of the substances to be purified
impurities, concentration polarization, hydrodynamic conditions and design of the apparatus. At the
same time, a large amount of concentrates is formed. When using ion exchange technologies, a large
number of regenerative solutions are formed, which also require attention.

Another difficult task is the cleaning or processing of excessively wet suspensions of various
substances. Membrane, thermal and hybrid methods are used for crystallization of concentrates.

Membrane methods have not become widespread in water treatment due to the complexity of the
necessary equipment and significant energy costs

The thermal method has an even greater energy consumption, so it is often impractical.

Solar and wind energy can be used to simplify the technology and reduce the cost of evaporation
of concentrates of various compositions.

Promising direction is capillary filtration, it increases the productivity of directions in water
treatment processes. The capillary effect in combination with other processes has become widely used
in various industries.For water desalination technologies, the processes of evaporation of liquids from
porous capillary materials are very effective, they can also be used in solar energy production, in
electronics, etc.Capillary effect can be used in many fields. Therefore, capillary filtration is a very
promising direction for the development of water purification technologies. The combination of this
effect with other technologies can be used in various industries. Aor example, in the production of solar
energy, processes of evaporation of liquids from porous capillary materials are used.

Certain methods of chemical analysis are based on the phenomenon of capillarity, many industrial
and household equipment uses capillary tubes or materials. Also, the use of materials with capillary
properties allows to create simple technologies for the treatment of water and various solutions without
the consumption of electricity and additional chemical reagents.It has been shown that the use of filters
made of such materials allows the efficient removal of various pollutants from aqueous solutions, as
well as the separation of solid and liquid phases.

However, at the same time, there are no technologies that would consider the use of the capillary
effect as the main technological process in the concentrates crystallization. Therefore, research in this
direction is quite promising.

The aim of this work is to study materials with capillary properties as highly efficient evaporators.

To achieve the aim, the following tasks were set:

- evaluate the possibility of crystallization of substances from aqueous solutions using materials
with capillary properties;

- to determine the conditions of crystallization of substances from concentrates of baromembrane
water purification and effluents from ion exchange installations using materials with capillary
properties.
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YAJIAEB J.M.}, TPABOBA T.JL.}, TOHYAPOB I1.B.2, BA3€EB P.E.! (VKPAIHA, KUIB)

HIABUINEHHA ECEKTUBHOCTI YCTAHOBKH ITVIABMOXIMIYHOI'O
OYHUILIEHHS ITOBITPA

YUnemumym mexniunoi mennogizuxu HAH Vipainu (ITT® HAH Vkpainu),
03680, éyn. Mapii Kannicm, 2-A, Kuis, , Ykpaina, admin@ittf.kiev.ua
2Incmumym enexmposeaprosanns in. €.0. [lamona HAH Ykpainu
(IE3 im. €.0. I[lamona HAH Yxpainu),

03150, syr. K. Manesuua, 11, Kuis, Yxpaina, office@paton.kiev.ua

Abstract. Equipment for plasma-chemical air purification with a module for combined catalytic-
thermal decomposition of excess 0zone has been developed. The combined method showed an increase
in ozone conversion values by 10-15%. The technological scheme of thermal energy recovery is
proposed. This technique allowed to reduce energy costs by 7-10 times.

AHTpoOTIOTeHHA MisUTBHICTh, MacITabHi MaHeMii, a Ha Terep, 1 KaTacTpodiuHi HACTIAKY BIHHU B
VYxpaiHi € BIVINBOBUMH YHHHUKAMH 3a0pyAHEHHS JOBKILIA. OHUM 3 aKTyaJIbHUX HAMPSMiB CTBOPECHHS
0e3MevHnX YMOB KHUTTEMISUTEHOCTI JIIOJMHA € OYHIIEHHS 1 3He3apakeHHs MOBITPS B IICHTPaIli30BaHUX
BEHTHJIAIIHHAX CHCTEMax OYIiBElb.

®daxiBusgmu ITTO HAH Ykpainu i [E3 im. €.0. [Tarona HAH Vkpaiau po3po0ieHo i CTBOpeHo
yCTaTKyBaHHS AJsl OYMIICHHS aepoOJMHAMIYHUX IMOTOKIB METOJOM BIUIMBY HHM3BKOTEMIIEPATypPHOT
TUTa3MH aTMOC(EPHOTO THUCKY. BHCOKa €peKTHBHICTh OYHINEHHS NOCATAETHCSA NUIIXOM CTBOPEHHS
MiBUILEHOT KOHIIEHTPAIlIT 030HYy B 10HI3aMiiHIA KaMepi, 0 crpuse 301IbIICHHIO KiTbKOCTI aKTHBHUX
pamukaniB y TOBITpi Ta iHTEHCU(IKYe IECTPYKLII0 MOJEKYJSIPHUX 3a0pyAHIOBAdiB, iHAKTHBAIIO
NaTOreHHUX  MIKpOOpraHizMiB  Tomo. OOMEXeHHS  3acTOCYBaHHS  TEXHOJOTii  reHepamii
HU3BKOTEMIIEPATYPHOI IIa3MH B CHUCTEMax MPUILTUBHO-BUTSIKHOI BEHTWIAIII Oy/iBenb MOJSATaE B
TOMY, IO BMICT O30HY B MPUMIIIEHHI, JO SKOTO HAIXOIUTH TOBITPS IICIS OYHUIICHHS, HEOOXiTHO
MiATPUMYBAaTH Ha O€3MEYHOMY Ui JIIOJUHH PiBHI: TpaHWYHA CEepeAHBhOA000Ba KOHIEHTpAIlis 3a
periaMeHTaMu YKpaiHi BcraHoBiIeHa He Oinbire 0,03 mMr/m.

ABTOpY pO3pOOHIIM TEXHOJIOTIYHY CXEMy Ta MOAYJI yCTAHOBKH IJIa3MOXIMIYHOTO OYMIICHHS
NOBITPA B CHCTEMax NPHUILIMBHO-BUTSHKHOI BEHTW LIl OyAiBeldb 3 €HEproceKTUBHUM MOIYJIEM
KOMOIHOBaHOTO (KaTalliTHYHO-TEPMIYHOT0) METOY JEeCTPYKIi HaUMIIKy 030HY (puc. 1). B pamkax
po0oTH reTeporeHHHH KaTaii3 IeCTPYyKIlii 030HY 3A1MCHIOBAIN B aICOPOIIIHO-KaTalITHIHOMY MOy
6 Ha MOBEpXHI OKCHJHUX I[EMEHTOBMICHHMX TIpaHyJiaX KaTamizatopa. TepMiuHa CKIaJoBa IMPOLECY
JECTPYKII1 peani3oBaHa MUITXOM MOEIHAHHS TEIUIOBOI peKyImeparllii 3a JOMOMOTO0 TEIIOOOMIHHHKA
«TIOBITPSA-TIOBITPS» 4 Ta TepMOAMHAMIYHOI peKyImeparlii 3a JOIMOMOTOI0 TEIUIOBOro Hacoca 5,7. B
JiarmazoHi TeMIlepaTyp O30HOBO-MOBITpsiHOT cymimi 45-75 °C 3anpomoHOBaHa cxema JJI03BOJUIIA
3MEHIIUTH EHEpProCIOXXKMBAaHHA Yy TMOPIBHSAHHI 3 METOJOM HpsAMOoro HarpiBaHHs y 7-10 pasm.
EdexTuBHICTS TEMIOBOI pekynepartii cranoBmia 65-75 %, a COP temmoBoro Hacoca — 2,5-3,8. Cepenni
MHTOMi BUTpATH eHeprii Ha HarpiB MoBiTps craHoBHIa 25 KJIK/M°. Pe3yibTaTh eKclepHMeHTaIbHIX
JOCHIPKEHb IOKa3alyd, II0 IpH IIBUAKOCTSIX TMOBITPS B MOBiTpompoBoai Big 1 g0 5 m/c npu
KaTaTiTHYHOMY pO3KJIaJaHHI 030HY KoHBepcis ckinamae Bixg 61% mo 73%, a koMOiHOBaHUN MeTox

JIO3BOJISIE T IBUILUTH KOHBC?CiIO 1o 75%-81 %.
2 3 4 5

o

I'Ic;.___p

MO/IVITb )
KATATITHYHO-TEPMIUHOT
JIECTPYKILT O30HA 3
TEIUIOHACOCHHM
PEKYTTEPATOPOM
Puc. 1. brok-cxema eHeproe)eKTUBHOI TEXHOJIOTIT OUMIICHHS 1 3He3apakeHHS OBITPs: 1 — BeHTUIIATOP HarHITaNbHUI; 2 —
¢GinbTp TPyOOTO OUNIIEHHS; 3 — 10HI3aTOP IIa3MOBHIl; 4 — peKylepaTUBHUH TEIUIOOOMIHHUK; 5 — BUIIAPHUK TEIUIOBOTO
Hacoca; 6 — ajgcopOUiitHO-KaTaNITHYHUIA MOTYIIb; / — KOHAEGHCATOP TEILIOBOTO HAacOca
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MAKAC AM., KPYCIP I'.B. (YKPAIHA, OJECA)

OIIHKA BIIVIMBY CYBCTPATIB 3 BUCOKHUM BMICTOM KABOBOI'O
HIJIAMY HA BUPOBHHUIITBO I'PUBIB PLEUROTUS

OoecovKuil HAYIOHATLHUL MEXHOLO2IYHUL YHIBepCUmem
65039, eyn. Kanamua, 112, Odeca, Yrpaina, info@ontu.edu.ua

Abstract. This study demonstrates the possibility of vicory cultivation technology of cultivation
of mushrooms in slurry, as an ecologically safe way of utilizing the widest type of cavernous slurry. Six
different formulas were tested for the substrate kava sludge/wheat straw with kav sludge 100%, 80%,
70%, 60%, 50% and 0%. Only on the substrate, for some part of the kava sludge, the 100% cultivation
process was not observed. On other formulas, the substrate was successfully cultivated fungi of the
splendid and continued their main power and indications of cultivation.

V 3B’s3Ky 3 HOMUPEHHSIM y CBIiTiI HOIMyJspH3allii pisSHOMaHITHAX KaBOBHX HArOiB, aKTHBHOTO
PO3BUTKY HaOyBa€ KaBOBa POMHUCIIOBICTh, OCHOBHY JiSUILHOCTI SIKOT CKJIAJIaf0Th TEXHOJIOTIYHI IPOLIECH
KIiHIIEBUM €TaIloM SIKUX € KaBOBI HAITOT B TOMY YH iHIIOMY BHUIJIsiI. [Ipy BUpOOHMIITBI KAaBOBUX HAIOIB
BUKOPHUCTOBYIOTH Jinmie 61u3bko 20% Bifg kaBoBoro miofny, a iHmmx 80% ckimagae came BTOpHHHA
CHpPOBHMHA, HaKOMMMYCHHS SKOI MPHU3BOJAUTH A0 HETAaTMBHOTO BIUIMBY Ha HABKOJMINHE CEPEOBHILE.
[Mopiuao ytBOproeThes moHax 28 000 TOH BiAXOAiB KaBOBOI MMPOMHCIOBOCTI, OCHOBHY YacTy 3 SIKUX
ckianae KaBoBHM nutaM. OAHMM 3 TMEPCIEKTUBHUX METOMIB YTHIIi3allii KaBOBOTO NUIAMY MOXHA
posrisaatd OiOTEXHOJOTII0 3a JONOMOTOI0 KyJIbTHBYBaHHs TpuOiB rimBu 3BuuaiiHoi (Pleurotus
ostreatus) Ha cyOCTpari 3 KaBoBoro nmiamy. lle oawH 3 HAHOUTBIT BpOXKAaHHUX 1 TEXHOJOTIYHHUX
KyJIbTUBOBaHMX icTiBHHX rpubiB. Kpim Toro mo ramBa no0Ope 30amaHcoBaHa mo Oijkax, BiTaMiHax Ta
SIBIISIETBCS] BUCOKO KaJIOPIMHUM MPOAYKTOM, Y Hei BUsABICHUH Ha0ip 01010T1YHO aKTUBHUX PEYOBUH, SIKi
MalOTh BENUKUH (apMaKoIOTIYHHMI iHTepec B 3B'A3KYy 3 AHTHOIOTHYHOIO, IMYHOMOZETIOI0UOI0,
NPOTUIYXJIMHHOIO TI€TO.

Ha cyGctparax 3 dopmymamu kaBoBuil muram/mmenmdHa coiioma 50/50, 60/40, 70/30, 80/20
BiI0OyBa€eThCs MOBHOLIIHHMI TIpoLiec KyJIbTUBYBaHHA rpubiB Pleurotus ostreatus. Xoua Bucoka yactka K111
y cyOcTpaTi NpU3BOAMNTE 1O 3HIKEHHSA 010J0T1YHOI e(heKTUBHOCTI Ta BPOXAaWHOCTI, IpHOM OTpHMaHi B
ycCix BapiaHTax 0OpOOKH MPHUIATHI I MPOJAXY 1 TaKy TEXHOJIOTII0 MOYKHA BUKOPHUCTOBYBATH, SIK IILIIX
JI0 Oe3MeyHOi eKOJIOTIYHOT yTWiTi3aIll KaBOBUX Biaxo/iB. OCHOBHI MOKa3HUKH POCTY Ta BUPOOHHIITBA
rpu0iB TJUBH 3BUYAIHOI Ha Pi3HUX cyOcTpaTax 300pakeHi y Tabm. 1.

Tabnuys 1
BnuiuB cy0cTpaTy Ha OCHOBHI IOKAa3HMKM POCTY Ta BUPOOHULTBA rpudiB
OCHOBHI XapaKTePUCTHKU C2 C3 C4 C5 C6
3araspHi nepioan 20,1 17,8 15,3 14,5 14,2
kosonizanii, AINTM
Ininiamii WMILKoBOI 27,3 24,1 20 19,3 19,1
ronoBku, JIITIM
[Nepmra xBuns Bpoxato, 32,4 28,5 24,1 23,2 23,9
JIIIM
Jpyra xBuiis Bpoxato, 36,9 32,8 28,5 27,2 27,4
JIINM
KinpKicTh 1010BUX T1JI, IIT 27,4 35,5 43,8 49,5 38,1
KisIbKiCTh IJI0ZOBUX TPOH, 54 8,3 10,95 12,3 9,5
Jiigy
Bara rpow, (r/mirrok-1) 92,5 84,3 75,7 63,6 88,2
Bara rina miony, (r/mimok- 19,4 17,3 15,8 13,2 11,3
1)
BB, % 437.1+£19.0 587,4+169,1 791,5+184,1 803.4 + 203,1 921,1+214,3
EB, % 402,3+132,1 525,7+171,1 728,3+156,2 765,9+183,4 894,6+174,1
BE, % 61,1 68,3 72,5 107,4 105,6

Yac g0 imimiamii MIMHIBKOBOI TOJOBKH, JO MEPIIOl Ta APYroi XBHJII BPOXKAI0 BUPAKAIH Y
KUTBKOCTI JIHIB Micis MociBy MinenmieM. EkoHoMiuHa BposxkaliHicTs (EB) — Bara 3BaskeHUX TUIOIOBUX T
rpubiB Pleurotus ostreatus miciist BHIAJICHHS OCHOB IUIOMOHDKKH. bionoriuna edextuBHicTs (BE) —
BiZIHOIIICHHS CB1XKOT MacH IrpuOiB 710 BUXIAHOT cyxoi Macu cyocTpary. Yci 00poOKH MPOBOAWIN B IT'ITH
MIOBTOPAX.
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TAHOIIEHKO O.M., CTEIIOBA O.B. (YKPATHA, TIOJITABA)

AHAJII3 BAKTEPIAJIBHOI'O CKJIAZY 'PYHTY TA MOI'O
KOPO3IMHOI AKTUBHOCTI

Hayionanvnuii ynisepcumem «llonmaecvka nonrimexuixa imeni FOpia Konopamioka»
36011, m. I[lonmasa, Ilepuwiompasnesuii npocnekm, 24

Abstract. Corrosion is a major indication of pipeline failure and a problem affecting the operation
and maintenance costs of oil and gas pipelines. It is estimated that nearly 40% and 30% of all internal
and external corrosion in underground pipelines is related to biocorrosion. Corrosion of oil and gas
pipelines causes numerous damages to the environment and industry, namely: pollution of large water
and soil areas and destruction of vegetation.

[pyHT, sIK OI0KOPO3ifiHE CEPEOBUIIE, XaAPAKTEPU3YETHCS PiI3HOMAHITHUMH B3a€MO3B'I3aHUMHU Ta
TUHAMIYHUMH TTapaMeTpamMu. by b-sSKuii mapamMeTp IIpu pi3HOMY ITO€THAHHI MOKE BIUTMBATH HE TITBKU
3 PI3HOIO IHTEHCHUBHICTIO, ae i MOXKe 3MIHIOBATH CBill HANPSIMOK BIUIUBY, TOOTO B OJTHOMY BHITQJKy
MOY€e MPUCKOPIOBATH, a B IHIIOMY — TaIbMyBaTH KOpO3iiHUil mporec. 3 MiKpoOpraHi3mis, o 0epyTh
y4acTh y TpoIlecax Kopo3ii, BEIMKYy poJIb BimIrparoTh camMe Cyiab(haTBiIHOBIIOBAIBHI,
TiOCYIh(ATOOKHUCITIOBANIBHI, CipkoOakTepii, 3amizo0akTepii Ta HITPaTBITHOBIIOBAILHI OaKTepii.

Bakrepii rpaloTe ponb Karani3aTopiB, aKTHUBI3yIOUM Iif0 KHUCHIO. HalOimpIl cHOpHUATINBUM
CEPEJIOBHIIEM JJIs TXHBOTO JKUTTS € ceperosuiie 3 pH moHan 7 1 3HAYHUM BMICTOM OpraHiUuHUX
pedoBHH. TakuM YMHOM, BIUTMB 0i0JIOTiYHOTO (haKTOPy Ha KOPO3IHHHH MPOIEC MOXKE MPOSBISATHCS
IUITXOM 0€3MocepeIHOr0 BIUIMBY HA METAIl MPOIYKTIB, IO BUPOOIIAIOTHECS MiKPOOPTaHi3MaMH, TaK i
HIISIXOM TIOJIETHICHHS Aenosipu3anii. Jleski 6akTepil yTBOPIOIOTh Ha MeTalli IUTIBKH, IO CHPUSIOThH
BUHUKHEHHIO KOPO3iHHUX eJIeMEHTIB nu(epeHIiaIbHOl aepallii.

BakTepii MBHUIKO PO3MHOXKYIOTECS 1 JIETKO TIPHCTOCOBYIOTHCS 10 (I3WMYHHX, XIMIUHHX,
O1OJIOTIYHNX YMOB CEpEellOBHINA, SIKi IBHIKO 3MIiHIOKOThCA. MIiKpOOpTaHi3MH, Ki y SKOCTi JpKepena
eHeprii BHKOPHUCTOBYIOTh HEOpPraHi4HI PEUYOBHHHM, BUAUISIOTH B OCOOJHMBY TpYIy JITOTPOGHHX
Oakrepiil. o Takux OakTepiil BiTHOCATB:

- BOJIHEBI, 1110 OKUCJIIOIOTH BOAEHB 3 YTBOPEHHSIM BOAM;

- HITpUQiKYyOUi, 10 OKUCIIOIOTh aMiaK JI0 a30THOI KHCJIOTH;

- TIOHOBI, 1110 OKUCIIOIOTh CIPKOBOAEHB A0 €JIEMEHTApHOI CIpKH, sIKa HAKOIUIYEThCSl BCEpeANHI
KJIiTHH, a00 eJleMeHTapHy CIpKy A0 cipyaHoi KHUCIOTH, a00 CipYyaHOKHUCIE 3ajJi30 JI0 OKHCHOTO Yy
KHCIIOMY CEPECOBHIIII;

- 3aJ11300aKTepii, SIKi OKHCIIOIOTH 3aKMCHE 3a11i30 10 OKUCHOTO B HEUTPAJIbHUX CEPEAOBHUILAX;

- METaHOYTBOPIOIOYi, IO CTHUMYJIIOIOTh IPUPOAHUI CHHTE3 METaHy 3 BYTJIEKHCIOTH 1 BOIHIO B
aHaepoOHUX YMOBaX;

- cynbsBaTBigHOBIIOIOYI (CBB), XuUTTEMisIbHICT SKUX BiAOYyBa€ThCA 3a paxyHOK MpOIECy
BiZTHOBJICHHSI CYJIb(aTiB A0 CIpKOBOJHIO, MTOTPEOYIOTh OPraHiyHUX PEUOBHH, HAIIPUKIIA]], ByTJIEBOIHIB.
CBbB — ocHoBHI pyliHiBHHKH HaQTH Ta HAQTOMPOIYKTIB, CyTTEBO BILIMBAIOTH HA KOPO3il0 METAIIB.

V micix HalOLIBIIIOT KiJTBKOCTI CipKOOaKTepilt KOHIIEHTPAITiS CipuaHOi KHUCIOTH MOXKE JOCIATaTH
10%. Lle ny*e cuiIbHO MPUCKOPIOE IPYHTOBY KOPO3it0, 0cOONMBO cTaneBux noBepxons. Li 6axrepii B
MIPOIIECT CBOET KUTTEIISUIBHOCTI TOTIWHAIOTH 10HM 3alli3a, a BUIUISIOTh HEPO3YMHHI CIIOJNYKH, IO
Mmictate Fe. ¥ wmicusx ckymueHHst 3aiiz00akTepiii criocTepiraeTbes BENMKa KUIBKICTh HEPO3UMHHHX
3TI3UCTUX CIIOIYK, SIKi 30UTBITYIOTh TETEPOTCHHICTh TTOBEpXHi. L{e sBHIIe TaKoK Ma€e BETUKHUIA BILUTHB
Ha IBUKICTh TPYHTOBOI KOPO3ii.

Koposiss Meranmy BKIIOYae B3a€EMOIII0 MDK MeETajleBUMH MarepianamMu # (dakTopamu
HaBKOJIMIITHBOTO CEPEOBUIIA Ta MIKPOOaMH, a TAKOXK CYNPOBOKYETHCS PSIOM XIMIYHUX peakwiil 3
YTBOPEHHSIM TPOAYKTIB KOpo3ii. Y mporieci Kopo3ii IPyYHTY MeTadl PO3YMHSIOTHCS Ta BTPAvdaroTh
€JIEKTPOHH, SKi 3aXOILTIOIOTHCS BIAMIOBIAHUMH aKIENITOPaMHU €IEKTPOHIB, TAKUMH SIK S0.*, NO*", O,
Ta OTOYYIOUMMH MikpoopraHizmamu. [lociinoBHe 30iIbIICHHS KOHUEHTpPALii KaTiOHIB y MicCLIEBOMY
TPYHTOBOMY CEPEIOBHIII MOXE 3MIHATH 10HHUH CKJIaa IPYHTY Ta Horo (pi3WKo-XiMidHI BIIACTHBOCTI,
Taki Sk pH Ta eneKkTponpoBiMHICTh, 1 MaTH AETEPMIHOBAaHHWH BIUIMB HAa MIKPOOHE CepelIOBHIIIE.
Hemoominka nux 3MiH MOXKe MPHU3BECTH A0 HEMPaBWIIBHOI iHTepHpeTalii MexaHi3MiB Koposii Ta
MOMHJIKOBOT'O TIPOTHO3YBAHHS KOPO3iHOT MOBEAIHKH 1H)KEHEPHUX KOHCTPYKIIIH Y IPYHTI.
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JIEBEJIEBA K.O., YEPKAIINHA I'M., MIPOILIHMYEHKO /I.B.,
TUXOMMPOBA T.C., IEBEJIEB B.B.(YKPAIHA, XAPKIB)

EKOJIOI'TYHO BE3NIEYHI BIOITOJIIMEPHI TPAHCAEPMAJIBHI
I'TAPOI'EJIEBI MATEPIAJIN

Hayionanenuii mexniunuii ynisepcumem «XapkigcbKuil NOJIMEXHIYHUN IHCIMUMYNLY
61002, eyn. Kupnuuosa, 2, Xapkis, Ykpaina, oazis.ruk@gmail.com

Abstract. A state-of-the-art representative of environmentally safe biologically active
biopolymer transdermal systems for the delivery of substances are patches and plasters that contain
microneedles of micron size. In this work, ecologically safe biologically active biopolymer transdermal
systems, hydrogel materials based on gelatin, hydroxypropyl methylcellulose, and sodium alginate,
modified with graphene and humic substances were investigated with the aim of obtaining systems based
on them for transdermal microneedle delivery of drugs and active substances into the human body.

HeBix’eMHUM TpEeHIOM pPO3BHUTKY CyYacHOI €KOHOMIKH € IMHPOKE 3aCTOCYBAaHHS E€KOJIOTIYHO
Oe3reyHnx OioMmoNIIMEpHUX MaTepialliB, B IKUX MMOBHICTIO PEali3yIOThCS MPUHIIUIH CTAJIOTO PO3BUTKY
Ta «3eleHoi Ximii». BuKopHcTaHHA Takux MartepiaiiB BiZOyBaeTbcs MPAKTHYHO B YCIX Taimy3sx
INPOMHMCIIOBOCTI Ta JO3BOJISIE 3aJ0BOJILHUTH NMPAKTUYHO YCiI MOTPeOM CydacHOi JIIOAWHU B pPaMKax
BUKOHAHHS BUMOT KOHIIeTi] «Zero Waste». Came ToMy Ha CHOTOIHI AyXKE aKTyaTbHUM € OJICP KaHHSI
eKoJIOTiuHO Oe3nedHux OiomoyliMepHUX MaTepialliB s cepl TpaHCISPMAILHUX CHUCTEM JIOCTaBKU
010JIOT1YHO-aKTHBHHUX PEYOBHUX.

Benrka KiTbKICTh €KOJIOTIYHO Oe3MeYHUX O10MOIIMEPHUAX CHCTEM TPaHCACPaMalbHOI TOCTaBKU
NOJIOHOTO THITY 3HAXOJSATH 3aCTOCYBaHHS Y MEIUYHUX Ta KOCMETOJOTIYHUX KJIiHIKaX, a Iie Oiblie
pO3pOOIISAIOTECS Ta TPOXOAATh BUNpoOyBaHHS. [lapanenbHO pO3BUBAIOTHCS 1HINI TEXHOJIOTIUHI
CIOCOOH, CIPsSMOBaHI Ha JOCTaBKY JIKiB Ta OIOJIOTIYHO aKTUBHUX PEYOBHH OE3MMOCEPEIHBO 10
OCepeIKy ypaKeHHS YH I[JIbOBOT YaCTWHHM OpraHy JIOJUHH. 30Kpema, HIeThcs MPO BHKOPUCTAHHS
NPUPOAHUX MOJIMEpPiB, HAPUKIaZ OiomoNiMepiB Ta iX Tifporeiis, K MaTPHULIO JIKiB Ta 010J0TiYHO
AKTUBHUX PEYOBUH, HEOOXITHUX Y MEAMYHIHN Ta KOCMETOJIOTIYHIM npakTuili. Hanpukiaa BUKOpUCTaHHS
MOJTIMEpiB, 30KpeMa, aM(ipiTpbHUX, MO CKIAMAIOTHCS 3 TiAPOPIMBbHHX 1 TiAPOohHOOHMX CErMEHTIB,
CXWJIBHUX JIO YTBOPEHHS Miled 1 MIlENONOJIOHUX HAaHOCTPYKTYp, IO CaMOOPTaHi3yKOThCS, 3
rizpo¢oOHUM sipoM 1 TigpodinbHOI0 000mM0HKOIW. Taki HAaHOYACTMHKA BHUKOPHUCTOBYIOTH SIK
HAaHOKOHTEHHEpH I aApecHOi JOCTaBKHU Tigpo(OoOHNX MPOTUITYXINHHUX IIPEmapaTiB A0 3I0SKICHUX
KITHH. /{7 CTBOpeHHS HaHOYAaCTHMHOK BHKOPHCTOBYIOTH IPHPOAHI HETOKCHYHI Oi0CYyMIiCHI Ta
OilozerpasabenbHi NOJIMEPH, HAIPHUKIIA, XiTO3aH.

Jyxke BaxuIMBe 3HAUYEHHS HA CHOTOJHI MAalOTh EKOJOTIYHO Oe3redHi Oi0moJiMepHi CHCTeMH
TpaHCAepaMaabHOI TOCTABKH JIIKIB Ta OIOJOTIYHO aKTUBHUX PEYOBHH 3a JTOTIOMOTOIO TiJPOTEIEBHX
NOJIMEPHUX KOMITO3UIIIH, HAPUKIIA]], CHCTEMH TPAaHCISPMAILHOTO MAacOIIEpEHOCY UTOCTATHKA Yepes3
YaCcTKOBO MOUIKOPKEHY LIKIpY NMpH HAKIaJeHHI aIulikamii 3 rizporeneM (HaHECEHUM Ha TEKCTUJIbHY
OCHOBY, IITiBKY) Ha 00JaCTh MaKCHUMAaJbHO OJM3BKY 10 YpaKeHOi TKaHWHU (IIKipa, MOJOYHA 311032 i
T.1.). Bymydn TtexHosoriero, mo 3a0e3ledye MaKCUMaldbHY KOHIICHTPAIlil0 JIKIB Ta Oi0JIOTI9HO
AaKTUBHMX PEYOBMH Yy 30HI Aamulikamii, CHCTEeMH TpaHCIepaMalbHOi JOCTaBKH IepeadadaroTh
iMIperHyBaHHs (BBEICHHS) IpemapaTy B renpb nojiiMepy. HagcydacHuM mpencTaBHHKOM €KOJIOTIHHO
Oe3nedHux 010JOTIYHO-aKTHBHHUX O10TOJIMEPHUX TPAaHCACPMAIBbHHUX CHCTEM [IOCTaBKH PEYOBUH €
naryi Ta TUIACTUPi, SKi MICTATH MIKPOTOJKH MIKPOHHOTO po3Mipy. OCHOBHHUM 3aBIaHHSIM CHCTEM
TpaHCAEPMAIbHUX MIKpPOTOJIOK IaJ4iB Ta IUIACTHPIB € CTBOPEHHS MIKPOCKOIIIYHUX OTBOPIB Ta
NEePEHECEHHS MOJIEKYJ Y IIMOLIl MIapy IIKipH, NPH LbOMY OJHA 3 HaiuyacTille BUKOPHCTOBYBaHUX
cTpareriii € «poke and release».

B nmaniii poboTi Oynm mOCHiKeHI €KOJIOTIYHO Oe3redHi OioNOTiYHO-aKTHBHI OiomoiiMepHi
TpaHCAepMalbHi TiIPOTei Ha OCHOBI JKEIaTHHY, TiAPOKCIIPONIIMETHIIIENIONO3H Ta albliHATy HATPIIO,
Monu(ikoBaHi rpad)eHOM Ta TYMIHOBUMH PEYOBHHAMH 3 METOIO OJEpXKaHHA Ha iX OCHOBI CHCTEM
TpaHCASPMaIbHOT MIKPOTOJIbYACTOI JJOCTABKH JIIKIB Ta aKTUBHUX PEYOBUH B OPraHi3M JIFOIUHHU.
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CYXALBKUI 10.B., IIEMIJIA M.B., 3HAK 3.0. (YKPATHA, JIbBIB)

TETEPOTEHHUI IIPOLEC COHO-®EHTOH JIs1
TETPAJALIT JIEBOMINETUHY

Hayionanenuii ynisepcumem “Jlvgiecoka nonimexuixa”
79013, eyn. C. banoepu, 12, Jlvsis, Yrpaina; coffice@lpnu.ua

Abstract. For effective degradation of the antibiotic chloramphenicol, it was proposed to use the
heterogeneous process of sono-Fenton - ultrasonic cavitation/
NH2OH-HCI/Fe,0s(nanoparticles)/Na,CO5-1.5H,0,.  Rational conditions for degradation of
chloramphenicol were established: the concentration of chloramphenicol — 50 mg/dm?® (1.548-10*
mol/dm?®); the molar ratio of chloramphenicol:
NH>OH-HCI:Fe;0s(nanoparticles):Na,CO5-1.5H,0,=1:100:100:100; the volume of the reaction
medium is 200 cm?®; pH=3.0; the temperature of the reaction medium is 298 K; the specific power of
ultrasonic cavitation treatment is 53.3 W/dm®. Under such conditions, during 7200 seconds of treatment,
the degradation degree of chloramphenicol was 70.7 %, and the oxidative degradation rate constant was
7.492.10"% s,

Jlns OKMCHIOBaIBHOI Jerpajaaiii N-BMICHOTO aHTHOIOTHKA JICBOMILIETHHY (XJIopaMQeHIKOITY)
3aIIPpOIIOHOBAHO BUKOPHUCTOBYBATH FCTGpOl“eHHPIﬁ mnpounec cono-denton - YJIbTpa3ByYKOBa
kasiTaitist/NH,OH-HCI/Fe;Oz(nanouactunkn)/NazCOs:1,5H20,.  Po3mip 78 %  cHHTe30BaHHX
COHOXIMIYHHUM METOOM HaHO4acTUHOK Fe;03 nepeOysas y nianasoni 50...150 um (puc.).

w Li> .

SEM o Date(m

Puc. CEM-¢ororpadis cHHTe30BaHUX COHOXIMIYHUM METOJIOM HaHOYaCcTHHOK Fe2Os.

BcranoBiieHO pallioHaNbHI yMOBHU Jerpaiallii JICBOMILICTHHY: KOHIIEHTPAIIis JIeBOMIleTHHY — 50
mr/mm® (1,548- 10* MOJ]I)/)Z[Ms); MOJIbHE CITIBBIJHOILIECHHS
nesominetur:NH,OH-HCI:Fe;O3(rnanouactunku):Na,CO3-1,5H,0,=1:100:100:100; 00’em
peakuiiinoro cepenosuma — 200 cm® pH=3,0; Temmeparypa — 298 K; muTOMa MOTYKHICTh
YIIETPa3ByKOBOTO KaBiTamiifHoro o6pobnenns — 53,3 Br/mm®. 3a Takux ymoB BmpomoBx 7200 c
CYMICHOTO YJIBTPa3ByKOBOTO Ta pPEarceHTHOro OOpOOJICHHS CTYyMiHb Jerpajaiii JeBOMILETHHY
nopiBHtoBaB 70,7 %, a KOHCTaHTA MIBUAKOCTI OKHCHIOBAJILHOI Jierpanartii — 7,492-10% ¢t

[limBumeHHsT TEMIEpaTypu peakiiiaoro cepemonua Bix 298 mo 318 K 3a iHMUX iIEHTHIHAX
YMOB €KCIIEPUMEHTAIBHUX JTOCIIPKEHb 3yMOBITIOBAJIO 301UIBIICHHS CTYTICHS JeTpaiallii JICBOMIIIETHHY
Big 70,7 mo 83,1 %, a xoHCcTaHTH mIBUAKOCTI — B 1,7 pasu (Bix 7,492-10* no 1,253-103 ™). Enepris
aKTHBAIIl OKHCHIOBAJILHOT JIerpaiallii IEBOMIIIETUHY 3 BUKOPHUCTAHHSAM T'€TEPOTESHHOTO MPOIECy COHO-
®enron — 20 195 JIx/monb. CTymiHb Aerpanarii JEBOMIIIETUHY 3 BUKOPUCTAHHAM YJIbTPa3BYKOBOTO
o6pobaenns, mporecy NH;OH-HCI/Fe,Os(nanouactunkn)/Na,CO3:-1,5H,0, Ta koMOGiHOBaHOTO
npouecy Y3/NH,OH-HCI/Fe;Oz(nanouactinkn)/NapCOs-1,5H,0, Bnpogosxk 7200 ¢ mopiBHIOBaB
BimoBiaHO 2,9; 37,9 i 70,7 %, a KOHCTaHTa IIBHAKOCTI — BiamoBinHo 3,739-107°; 4,550-10°1 7,492-10°
* ¢! Cumepretmunmii edexrt, 3ymoBieHHil KkoMGiHamielo ii ymbTpasBykoBOi KaBiTamii Ta
rereporeHHoro mnpomecy ®enrona NH>OH-HCI/Fe;Os(nanouactunku)/Na,CO3-1,5H,0,,  skuit
00YNCITIOBATN Ha OCHOBI 3HaYEHb KOHCTAHT IBHAKOCTI, JOpPiBHIOBaB 17,9.
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KIYYPA JI., YAVIKIBCBKUH T. (YKPAIHA, JIbBIB)
YIOCKOHAJIEHHS TEXHOJIOI'Ti CTOJIOBUX BUHOMATEPIAJIIB

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuika» Yxpaina
79013, syn. C. banoepu, 12, Jlveie, Vxpaina, dariia.b.kichura@lpnu.ua

Abstract. For the development of viticulture, programs and directions are adopted at both the
state and regional levels aimed at expanding the area under vineyards, increasing yields and rationally
reducing resource residues. Today, a relevant direction of research is the development of new and
improvement of existing technologies for obtaining and processing all products of winemaking,
especially oil-based and extractive products, which will allow obtaining products of high biological and
nutritional value.

3poOUTH BHHO HE CKIAJHO, 3pOOWTH TiJlHE BMHO — MHCTEITBO, OCKUTBKMA TEXHOJOTiS BHHA —
KaHOHIYHA, 32 POKW NMPUTOTYBAaHHS IIHOTO HAIOI BOHA OTpHUMAaja CTUTLKH Bapialliid, CKITbKH JTIOIMHA
cnpoOyBajo cebe sk BHHOPOO. MoKHa CcKa3aTd, 10 BUHOPOOCTBO — I TBOPYHHU MpoOIieC, KU Jae
NOTEHLIaN Uil HOoNboTy (anTaszii. Po3pi3HsaoTs nepBUHHE BUHOPOOCTBO: 30ip, mepepoOka sromu i
NPUTOTYBaHHS MOJIOJOTO HAMOK i BTOPUHHE — TEXHOJIOTiYHI TMPOLIECH, CIPSIMOBAHI HAa OTPUMAHHS
OB SICKPABOT'O 1 BUPA3HOTO JIETYCTAIIMHOTO OyKETY.

[Ticns oxep:kaHHS BHHOTPAJHOTO cyclia, MPH MOAPiONCHHI BUHOTPAAy, MOYHMHAETHCS MPOIEC
OpOIIHHA — OJTMH 3 HAWBAKIIMBIIINX eTarmiB BUpoOHUIITBA. [Iporec 3A1iICHIOTE 32 paXyHOK IMPUPOTHUX
TPKIDKIB, 110 3HAXOAATHCS B ATOIaX, & TAKOXK TOJAHKX IITYYHO. BpoaiHHS BIHA MTPOTIKa€E B IBA €TaITH:
aKTHBHE — TpUBAa€ 5 ... 7 JHIB, B pe3ysbTaTi YOro peaizyeThCsl BEMKA YaCTHHA FOTOBOTO HAIIOK);
npollec MPOTIKAE B BIJKPUTHX €MHOCTSX, TOMY IO TPU HHOMY BUJITSIETHCS BEJIMKA KITBKICThH
BYTJICKHCIIOTO Ta3y; IMAaCHBHE — MPOTIKa€ 3HAYHO MOBIIE — 2 ... 3 TWkHI. TpHBaTiCTh MaCHBHOTO
OpOIIHHA 3aJICKUTh BiJI KUILKOCTI IyKpy B Hamoi. Tak, Hai{[oBIIe MpoLIeC MPOTIKaE B CyXUX BUHAX, &
HalmBHIIIe 30pOIKYIOTh JeCepTHI Ta MIlHI BHHA, BMICT I[YKpY B SIKUX HaiBume. 11 Takux BUH
MOCTIHO TIYKAIOTh CMOCOOM YJIOCKOHANEHHS TEXHOJOTii, HANpUKIa] IUIAXOM KOHCEpBaIlil.
TexHoJOTisT BUPOOHUIITBA BWH CIEIiaIHbHOTO TPH3HAYCHHS Iependadac 3acTOCYBAHHS JCKITBKOX
TEXHOJIOT1H: macTepu3auis — nepeadadae HarpiB pizuau 10 60-90 °C i moganble OXONOMKECHHS 10
BUXIJHOT Temreparypu. BIJIMB BUCOKHX TEMIEPATYp 3HHUIINYE NIKIITHBY MIKpodIOpy, aue HisK He
MO3HAYAEThCS HAa CMAKOBHUX SIKOCTSIX Hamoro. CTepwmimizallis — aHAJOTIYHWN TacTepw3allii mporec,
CTpSIMOBaHMH Ha 3HUILEHHS MIKPOOPTaHi3MiB, PI3HUI B TEMIIEpaTypl HarpiBy — MpH CTEpHIIi3alii
cranoButh 120 °C. AcenTu4He KOHCEPBYBaHHS — II€ TEX HArpiB, MiCIIs AKOTO MOTPIOHO 000B’A3KOBUI
PO3NKB HANOK MO IUIANIKaxX. BHKOPHUCTaHHS KOHCEPBAaHTIB — OJMH 3 HAWIPOCTINIMX, a OTXKeE,
MOUIMPEHUX CHOCOOIB TMPOJOBXKHUTH TEPMiH TNPHUIATHOCTI BUHA. KOHCEpBaHTH MOXYTh OYTH SIK
NPUPOAHBOTO MOXOHKEHHSI — €KCTPaKTH IUIONIB, ST, OEKMecC, eTWIOBUH CIUPT, Tak i XIMIYHOTO —
ackopOiHOBAa, BUHHA, CATIITMIIOBA KHCIOTH, CIpYUCTHH aHTiapHI. €IUNHAM HEAOTIKOM TaKOT'0 METOIY €
PHU3HK 3MIHU OPTAHOJICITHYHUX XapaKTePUCTHUK BHHA. [1icisi 9oro BHHA BiMIIPaBIIIOTH B MPOXOJIOIHI
TEMHI TPHUMILIEHHS AJS TOCWICHHS HACHMYEHOCTI CMakoBOi HaliTpH 1 apoMaTy 3 MOAANbLIOI0
crabimizamiero. Ha pucynky 300paskeHa MpUHIMIIOBA BiAMIHHICTB /I YepPBOHUX BUH, SIKi TOTPEOYIOThH
JIOMAaTKOBOi OOpPOOKHM OTpUMaHOi ME3TH: 3BHYANHHOIO0 BHUTPHUMKOIO, JOJATKOBHM HarpiBaHHsAM abo
eKCTparyBaHHsM JUIs 3a0e3redeHHs] HeoO0XiTHOT KITBKOCTi OapBHHUX Ta ()CHOTBHUX PEUOBHH.

Fad Wirs

1‘ i 3% .‘é' i )
3 ¥ IR

-{ While Wire

Puc. Cnpouiena cxema repepoOKn BUHOTPpay Al CTOJIOBUX YEPBOHHUX Ta OLIMX BUHOMaTEpialiB
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KIUYPA JI. (YKPATHA, JIbBIB)
THHOBAIIMHI MATEPIAJIA JJISI ET AJIBALIIL BAHOPOBHOI MPOJYKIIT

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuika» Yxpaina
79013, syn. C. banoepu, 12, Jlveis, Vrpaina, dariia.b.kichura@lpnu.ua

Abstract. The technologies of primary winemaking provide for the clarification of young wine
materials carried out within the range, or within departments or plots. It is expedient to conduct it in
tanks of large capacity, which allows obtaining larger batches of homogeneous wine materials. For this,
batches of wine materials are selected, mutually complementing each other (less colored with more
colored, more acidic with less acidic). Ripening of wine materials, formation of taste and bouquet occurs
during oxidation-reduction processes that take place there.

YepBoHi BUHA OUIBII €KCTPAKTUBHI 3a OLNi, 0 MOSCHIOETHCS MiABUIIEHUM BMICTOM OapBHHX i
(heHOJIbHUX PEUOBHUH, MICTATH 9...14 % 00. €TUIOBOr0 CIHUPTY 1 MAIOTh TUTPOBAHY KUCIIOTHICTh 4 ... 7
r/mv®. BHHO Mae TapMOHiiiHI OpraHOJENTHYHI XapaKTEePUCTHKH, 03 CTOPOHHIX HEMPUTAMAHHHMX
BiTUyTTiB, 3a0apBIICHHs] YEPBOHMX CTOJIOBMX BHH Ha CTail MOYATKOBOI 3pilOCTi — rycTe, (hioNeToBo-
pyOGIHOBOTO KOJIBOPY, BIPOJAOBK BUTPUMKH (Di0JIETOBI TOHHM 3HUKAIOTH 1 3'ABJISIOTHCSA TPAHATOBI

BioTrexHomoriuynuii mporiec BUPOOHHUIITBA BUH MTOBHHEH OYTH HAIIpaBJICHUN Ha CTBOPECHHS YMOB,
ki 0 3a0e3neuynnyn Oi0NOTiYHY CTabiTBHICTH, TOOTO: 3a0e€3MEeYeHHs MOCTIHHUX IMOKa3HUKIB SKOCTI
BUHOMaTepiajiB npu 30epekeHH] 3 BAKOPUCTaHHSAM XOJIOAY, XIMiYHUX KOHCEPBAHTIB Ta aCENTUYHOTO
(momnepemkeHHsT Aili MIKpOOpraHi3MiB) 30epiraHHsl MiJ THUCKOM IHEPTHOTO Ta3y; 30epekeHHs i
MTOTAJBIITNI PO3BUTOK TUIOAOBOT'O CMaKy 1 COPTOBOTO apoMary 0e3 CTOPOHHIX TOHIB THOKCHIY CIPKH,
copOiHOBOT KMCJIOTH Ta iHIIMX KOHCEPBAHTIB; CTBOPEHHS CTAOUIBLHOCTI BUHA MPH PO3JIMBI B IUISALIKH
(XiMiYHI KOHCEPBAHTH, MTACTEPU3AIlisl B IUISAIIKAX, CTEPUIBHUEA 200 rapsuuii PO3JIUB).

Jlns  TexHoNoTii IepBUHHOTO BHHOPOOCTBA oOmepalis eraiizamii (OCBITICHHS) MOJIOIHUX
BUHOMATEPialliB 3[IHCHIOETECA B MeEXax COpPTy, a0 B MexaxX BijiuieHb abo ISHOK. Ii mouineHO
MPOBOJIUTU B pe3epByapax BEIUKOI €MHOCTI, IO JO03BOJISIE OJEPIKYBAaTU OUIBIN MapTii OJHOPIAHUX
BuHOMarepianiB. [yis eramizanii migOuparoTh maptii BUHOMAarepialiB, B3a€MHO JOMOBHIOIOYH OJWH
omHOTO (MEHI 3a0apBiicHi 3 Oiblme 3a0apBIEHUMH, OUIBIIE KHUCIOTHI 3 MEHII KHCJIOTHHUMH).
Jlo3piBaHHs BUHOMaTepialiB, (hOpMyBaHHS CMaKy Ta OyKeTy BilOYyBa€eThCs IMiJl Yac OKHCHO-BiTHOBHUX
MPOIECiB, SKi TaM BiIOyBalOThCA. ToOMy JUis JOCATHEHHs CTaOiIbHOCTI MOJOJI BHHOMATEpiaiu
minarTh 00poOIi PiI3HUMHU peareHTaMi OPraHiqHOTO Ta HEOPTaHIYHOTO MOXOPKEHHS, Y TabopaTopisix
Ta Ha MIIMPUEMCTBAX ONPANbOBaHI TEXHIYHI MPUHOMH, SKi PETIAMEHTYIOTh 3aCTOCYBaHHS IIEBHOTO
TUIY JOTIOMIXKHUX MaTepiaiiB.

Y nmepury d4epry mo30yBarOTbCS MIKpPOOIOJOTIiYHOT MiKpOQUIopH, siKa BHUHUKA€E BHACHIIOK
3aTHXaHHS NPOIECciB OPOIIHHS Ta iX YaCTKOBOTO MEPEPOKEHHS, IIOTIM 3aJIe3KHO BiJI TOTO SIK 1 CKUTBKU
30epiraTUMeThCSl BHHOMATEpian BiIOyBaeThCS cTabimi3allis Mmoo KucHi0. B mepion 30epirants o0'em
BUHOMATEpialliB 3MIHIOEThCS: 3MEHINYEThCS 3a paxyHOK BUMapoByBaHHsA, BuaiieHHs COz i
CTHCKYBaHHS TIPH 3HIKCHHI TeMIepaTypH; 301IbIIY€EThCA 33 paXyHOK IiIBUILEHHS TEMIIEPaTypH i IpU
3aMmep3anHi. [Ipu 3MeHImIeHHI 00'eMy YTBOPIOETHCS 1 ITOCTYIIOBO 301TBIIYETHCSA Ta30Ba Kamepa.
Hampuxitan, s cyXxux BHHOMATEpialliB JT03BOJIAETHCS JOJIMBATH BHHOMATEpialaMy iHIIMX COPTIB 3
Oinple HEeHWTpanbHUM OyKeTOoM i cMakoMm, Hampukiaa Amirote. Ilepen monMBKOIO MepeBipsIOTH HE
JOJHMBAlOTh Ha | CM Bil HW)KHBOTO Kpalo BTYJIKW MHIMMyHTOBOTO OTBOpY (miA ImmyHT). Burpara
BHHOMATEPialiB Ha JTOJHMBKY OJHI€1 MiCTKOCTI 3aJISKUTH BiJl BTpaT Ha BUTIApP, KoediIlieHTa TEPMITHOTO
po3mupeHHss abo CTHCKYBaHHS BHHOMATepiamiB, TepMiHIB MONWBKH. Hampukman, mpu mocTiitHiM
temnepatypi 1o 15 °C s monmBku 604ku MicTkicTio 50 nan 1 pa3 Ha TwxAeHb BuTpadaerhes 200 oM’
6yTy Mmictkictio 2000 nman — 5,7 am®, cranesoro pesepyapy mictkicTio 2000 nan — 1,5 nm® matepiany
TIOJIUBKH. JIOMWBKY TOEMHYIOTH 3 OOTHpaHHSAM 30BHIIIHIX MOBEPXOHH MICTKOCTEH, ISl BEITUKHX
MICTKOCTEH MPOIIeC aBTOMATU3YIOTh. JlJIsl 3aXUCTY MOBEPXHI CyXUX BUHOMATEPIiajliB 3aMiCTh TOJUBKH
y BEIUKUX BEPTUKAIBHUX MICTKOCTSX 3aCTOCOBYIOTh AHTHCENTHYHMN CKJIaJ TEepMETHKA MapKu
"®arot". Jlo ckimamy repMeTHKa BXOIATh MaphyMOBaHE Macio, IEPE3HH, JIBOOKHUC KPEMHIO,
MeTabicymbdiT karito abo Harpiro. LI{imeHicTE TepMeTHka ckiaamae 0,85-0,88, Temmeparypa 3aMmep3aHHs
Mminyc 5°C. ['epMeTMK HaHOCHThCA Ha TIOBEpXHIO BUHOMarepiaiiB mmapom 10 ... 30 wmwm,
BUKOPHUCTOBYETHCSL OararopazoBo, BiH Ayke AoOpe 3apeKOMeHAyBaB cede y TEXHOJIOTTYHOMY MpoIIeci,
CBOTO/IHI IIYKAIOTh OB e)eKTUBHI aHAIOTH, JUIsl PO3IIUPEHHI CIIEKTPY ii.
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CABPUIIIKO M.L, TIOTIOBUY O.P. (YKPAIHA, JIbBIB)

ITEPEBAI'M BUKOPUCTAHHSA ITPUPOJHUX COPBEHTIB
JJIs1 OYUCTKU CTIYHUX BO/J

Incmumym cmanoeo pozeumxy im. B. Yoprnosona, Hayionanvruii ynisepcumem «J/Iv6iscoka
nonimexuixay, 79013 Jlveis, éyn. C. Banoepu, 12, enexkmponna nowma:
marianna.i.havryshko@Ipnu.ua, Ipolenaeko@yahoo.com

Abstract. All natural sorbents (bentonite, glauconite, zeolite) can be used to clean industrial
wastewater. The choice of a specific adsorbent for wastewater treatment is determined by the adsorption
capacity of the adsorbent and based on specific initial conditions, namely: the degree of pollution of the
wastewater, its volume, the location of the treatment facility, as well as the necessary technology for the
regeneration or disposal of spent sorbents.

EQexTHBHUM TNPUPOTHUM MIHEPAIOM JUI OYMWINEHHS BOAM MOXYTh CIIY’)KUTH LEOJITH,
TJTayKOHITH, OCHTOHITH, i0HIYHA CMOJIa Ta 010JeCTPYKTUBHIMA cOpOeHT Exoman M siKi 3aBIsSKH TOPUCTIH
CTPYKTYpi 31aTHI BOUpaTH B ceO€ arpecHBHI Ta TOKCHYHI crionyku. L{eomiT, yepe3 ocoOnMmMBOCTI cBOET
KPUCTAIIYHOT CTPYKTYpU SIBIISIE COOOI0 TPUBHMIPHE «CHUTO», SKE TaKOX BOJIOJIE BUCOKUMHU
ancopOIitHUMHU Ta I0HOOOMIHHMMH BITACTHBOCTSIMH.

Tak 3a aHamizoM audpakTorpaM CTPYKTYpY MJaHUX COpPOCHTIB MOXHa ineHTH(]iKyBaTH
HACTYITHUM YHHOM:

- copoertn Exoman M Tta loHiuHa cMona - HE MaloTh JaJBHOTO TMOPSAKY B PO3TallyBaHHI
YaCTHUHOK (aTOMiB, MOJIEKYJI, HOHIB) 1 HE YTBOPIOIOTh KPUCTATIYHHX IPATOK, OJTHAK OJIMKHIN TTOPSIOK B
TaKUX peYOBHHAX iCHYe. TakuM YHHOM iX MOYKHA BiTHECTH 10 AMOP(HHX pedyoBHHU. Tak MpUKIaIOM
aMOp(HUX PEYOBHUH € CKIIO, TIIacTMaca, CMOJIa, KaHi(oJb, OYpIUTHH Ta IJIACTUYHA CipKa;

- copOenTu ['MayKoHIT Ta OCHTOHIT - B 000X BHIIaJKaX OCHOBHOK (ha30i0 0 MU OayMMO Ha
mudpakrorpamax € SiOo-KBapir;

- cCOpOEHTH 1eoIiTOBOI opoau (pi3Ha (pakiiifHICTh) - MPAKTHYHO OIHAKOBI, 0OHMIBA 3pa3ka
MICTSTh JIBa MiHepaa: KIMHONITHOMIT 1 (pizerniT abo pamMOIopiT (CTPYKTypa OJTHAKOBA).

BoaHouac ejeMeHTHHI CKian II€ONiTiB (pakmiero5-9 mm Ta ¢pakmied 0.0-0.315 MM 3a
pe3yiIbTaTaMi BUMIpIOBaHHS METOIIOM PEHTTeHO(IyOpecleHTHOTO aHamizy MacoBoi dacTtku (%)
OCHOBHUX XIMIYHUX €JIEMEHTIB TOKa3y€e OMHOPIAHMN ckiaa. Tak HaHOUThII BUPAKEHUMH €JIeMEHTaMH
B 000x BapianTax € Kpewmniit (Si), Kaniit (K), Kansiiit (Ca) ta 3anizo (Fe) ixHiil BiICOTKOBUI BMICT
KOJIMBAcThCA B Mexax Bix 6-40%.

EneMenTHMI CKial IIayKoOHITY Ta OEHTOHITY, OCHOBHOKO (hazoro sikux € SiOr-KBapil, MacoBi
gyacTKH (%) Ta CKJlaJ OCHOBHUX XIMIYHHX €JIEMEHTIB y HUX BiAPI3HAETHCS.

Tak y riaykoHiTa nepeBakaloynMu XiMiYHUMU enieMenTamu € 3aii3o (Fe), Kpemniit (Si) ta Kamiit
(K) (BimmoBimHO MacoBa momst ix cTaHOBUTH: 41.718%, 38.220 % Ta 11.420%), a TakoXX HOCHTH
BUpaKEHUMH € Taki eneMeHTH K Anrominiit (Al), Cipka (S), Kaneniit (Ca), Ckangiit (Sc), Turan (Ti)
ta Bananiii (V).

VY ckiazii OEHTOHITY MepeBaXKalOTh Taki eneMeHTH, sik 3anizo (Fe), Kpemniit (Si) Ta Kanbiii (Ca)
(BiAmoBigHO MacoBa 1071 iX cTaHOBUTH: 53.530%, 20.688 % ta 15.609%) Ta MeHII BUpa)KEHUMH € TaKi
enemenTH sk Cipka (S), Kamiit (K), Turan (Ti).

ToMy MOXXJIMBO 3aCTOCYBaHHS MPUPOAHOTO LEOJITY Ta OCHTOHITY 1 TIAyKOHITY IS OYHMIICHHS
CTIYHHX BOJ| Xap4OBOi IPOMHUCIIOBOCTI, 30KpeMa IIyKPOBHX 3aBOJIIB € aKTyaJbHOIO 3a/1a4elo.

B poboTi BUKOpHCTaHI MaTepiaal IOCITIIKEHHS E€JIEeMEHTHOTO CKIaay IMpoO COpOeHTIB, sKi
MIPOBOAWJIKCH Ha peHTreHoquryopecuenTHoMy anamizatopi EXPERT 3L. Jlns mocmimkeHHS CTPYKTYpH
copOeHTiB BUKOpUCTaHO PenTreHocTpykTypHuii (peHrrenodasuuii) aHaniz (PCA) Ha peHTreHiBCbKOMY
mudpaxTomeTpi 3aranbHoro npusHadeHas JJPOH-4-07. CriekTpoMeTpuyHi JOCTiHKEHHS TPOBOAMIH 32
nmorniomororo criektpodoromerpa SPECORD-75 IR. Ilopucticts MaTepialy BU3HAYaIH 3a JTOITOMOTOIO
npunany Autopore 9500 IV(pTyTHUit mopomerp) B mianmazoni Tucky pryti 0,036 — 413 Mlla, mo nae
3MOT'y BU3HA4YMTHU pajiyc mop B mexkax 0,0015 — 47 mMrm.

[TopiBHAMBHUI aHAITI3 €JIEMEHTHOTO CKIAAy Ta CTPYKTYPH IPHPOTHHUX COpPOCHTIB (OCHTOHIT,
TJIAyKOHIT, [IEOJIT) TOKa3ye, MO MOCTiKYBaHi 3pa3kd MalOTh BHCOKY IMOTJIHHAJIBHY 3/IaTHICTH Ta €
MEPCHEKTUBHUMH Y BHKOPUCTAaHHI iX Yy TEXHOJOTii 3axXMCTy BOJHHMX PECYpCIiB BiA MoOmMagaHHS
3a0pyAHEHb 31 CTIYHUMU BOJAMH.
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BEPIIIKOBA 10.C., IPABOTOPOBA A.O. (YKPAIHA, JIHIIIPO)

BU3HAYEHHSA OIITUMAJIBHOI'O PO3MIPY 3BUCY
B COHAYHUX BYAIBJISAX B [TPOI'PAMI REVIT

49000 eyruya Apximexmopa Oneza Ilempoea, 244, [ninpo, Yxpaina;
postmaster@pgasa.dp.ua

Abstract. Nowadays, the issue of reducing energy consumption is relevant, including due to the
formation of the overhang of the roof in winter, when the sun is below the horizon and can use solar
heat for heating, and in summer, when the sun rises high above the horizon and solar radiation is
maximum. The aim of this work is to determine the rational amount of overhang of the roof of the house
to reduce energy consumption and to determine the relationship between the height of the stained glass
system and the size of the overhang of the house using Revit software.

B3uMKky Ham He BHCTaua€ COHSYHOTO CBITJIA , B TOW Yac SIK BIITKY, MH HAMara€Mocsi yHHKaT{
OpsSIMOTO COHSIYHOTO TpoMiHHA. OAuH 3 crnocoOiB BUpIMIEHHS LUX HpoOieM - I MacuBHI COHSIYHI
OyniBmi. BikHa, CTiHM Ta JaX MAaCMBHOTO OYJIMHKY MPOEKTYETHCS TaKMM YHHOM, 00 3a0e3meuuTH
MaKCHMaJIbHE TIOTJIMHAHHS Ta 30epiraHHs COHSYHOI €HEprii B OMAIOBAIGHUNA TIEPiONl Ta 3aXHUCTUTH
OyAIBIIIO BiJl COHSYHOTO BUITPOMIHIOBAHHS B JIITHIH TIepiof]. 30KkpeMa 11e poOJIATh 3a JIOTIOMOTOI0 3BHCY
Ta ONTUMAIIEHUX PO3MIpiB BiKOH/BITpPaXiB.

Sk BU3HAYNTH PO3MIp 3BHUCY UM IHIUX 3aTiHAIOUNX 00’ €KkTiB? IIpoekTyBaHHS 3BUCY JHaxXy CIIiJT
MOYMHATH 3 BU3HAYEHHS KYTIB COHI y Micui OyaiBHMITBAa OyanHKY. BaknmuBumu € aBa KyTH -
3uMoBOro (21 rpyans) i AiTHROTO (21 YepBHS) COHIECTOSHHS. MOKHA CKOPUCTATUCS TAKUM IIPABUIIOM,
ane € Oararo YWMHHHUKIB $Ki BIUIMBaIOTh HAa KyT TMaJiHHA COHSYHHUX mpomeHiB. OmniBaHi
21 rpyaHsi KYyT 3UMOBOTO COHIIECTOSHHS JOPIBHIOE 67° BiHATH mHPOTY. 21 YepBHS KT JIITHHOTO
COHIIECTOSIHHSI JIOpiBHIOE 47° TUIIOC KYT, BH3Ha4eHWH Ha 21 rpynHs. BusHaumBmmce i3 numu
NOKa3HUKaMH MOXKHA TMEPEXOIUTH J0 MPOCKTYyBaHHS KapHU3IB Ta JETaleil 3BHCIB HA BUKOHAaHOMY B
MacmTabi mepepisi crinu. [lepeHicimyi Ha cXxeMy KyTH TTOJIOKEeHHSI COHIIS 21 rpyaHs, 21 depBHS Ta KyTiB
BECHSHOTO Ta OCIHHBOT'O PIBHOJICHHS Ha Balllid IIMPOTI BUBHAYAETHCS TMPOEKTHA TOYKA.

Kyt
PIBHDAOEHHRA NitvzA npoakyifna
ToMKA
3umosa
npoeKuinHa
TOuKE

npaLYY R TR, BT Ty
1 iTML0ra Comscnse 45 rpacyc

Puc.6. Cxema BU3HAaYCHHS BEJIMYMHH 3BUCY HAa BHKOHAHOMY B MacuITadi mepepizy CTiHH

Benmruunaa 3BHCY TOKPIBII BiATrpae He Maje 3HAYCHHS B CHEPrOCIIOXKHBAHHI OYIIBII i dYac
OTIATIOBATILHOTO TEPiONy AAl0YM 3MOTY COHSYHOMY BHITPOMIHIOBAHHIO MOTPAIUISTH O OCEll depe3
BEJIMKI BiAKpUTI muiomli BiTpaxiB. Tak sIK B JIITHIO MOPY POKY 3BHC IOKPIBII MOXe B HaHOiLIbII
CIIEKOTHIN Yac JoOM CTBOPIOBATH 30HY TiHI BCEpENHI OYIUHKY, THM CAMUM J]a€ MOXKIIHBICTh 3HU3UTH
SHEePTOBUTPATH Ha OXOJIO/KCHHS KOH/IUIIIOHEPaMHU.

IMporpamui xomiuiekcn BIM naroTe HOBe MOTYKHE JKEpeso BUOOpPY eHEproe(eKTHBHUX Ta
pauioHaJbHUX AapXiTEKTYPHO-KOHCTPYKTHBHUX pimeHb. Kopucryrouncs mporpamoro Revit moxkHa
IIBUIKO Ta e(DEKTUBHO 3MOCITIOBATH caMe Balll OyIMHOK , 3 yciMa (haKTopamMH BILIUBY, Ta BUSHAUYUTH
SIKMH 3BUC Ta BIKHA MOTPiOHI JyIsl eHeproeeKTHBHOTO Oy IiBHHUIITBA.
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YEJIAJIVH JLLY, YEJIAIVH B.JL, CJIFO3AP A.B2,
KPUKA JI.P.I (VKPAIHA, IBAHO-OPAHKIBCBK, JIbBIB)

OYUIIEHHS IHOIJIBTPATY HOJIT'OHY TBEPAUX
IHOBYTOBHUX BIAXOAIB M. IBAHO-®PAHKIBCBK

Ysano-®panxiscoruii nayionanbuuii mexniunutl yuieepcumem nagmu i 2azy, 76019, eya.
Kapnamcoka, 15, Isano-Dpankiscwvk,
2Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuixa» 79013, eyn. C. Banoepu, 12, Jlvsis

Abstract. The composition of the leachate of the municipal solid waste landfill (MSWLF) in
Ivano-Frankivsk was analyzed. The main harmful pollutants in it have been established: oil products,
dyes and heavy metals. The purification technology of solid waste landfill leachate is proposed, which
includes electrocoagulation, sludge separation in a thin-layer clarifier, treatment of the leachate with a
synthesized hypochlorite solution and filtration using sorbents. The use of the technology makes it
possible to increase the environmental safety level of MSWLF.

OnHMM 3 OCHOBHHUX BHIIB TEXHOTEHHHUX BIIXOMIB, IO 3a0pYIHIOIOTH IOBKIUIA, - € BIAXOAU
KUTTEIISUTBHOCTI JIIOMWHU - TMOOYTOBI BIiAXOMW, SKi CKIAAYHOThCS Ha CHEMialbHO OO0JIaTHAHUX
MOJIrOHAX Ta MiIJISITAI0Th 3aXOPOHEHHIO. Y TOBIIII 3BAJIMITHOTO TiJIa OJITOHY 32 paXyHOK NOTPAIUISTHHSI
OTIaJIiB 1 B pe3yNbTaTi 3MIHCHEHHS Pi3HUX XIMIYHUX 1 010XIMIYHHX IPOIECIB BiI0OYBAETHCS YTBOPCHHS
iHOQUIBTPaTy, MO MICTUTh BEIHMKY KUIBKICTh TOKCHYHHMX OPraHIYHHX i HEOPraHiYHUX KOMIIOHCHTIB.
[HdineTpar HakonmmuyeThess Ha moisiroHi TIIB i mpu mopylieHHI 3aXUCHOTO €KpaHy KOHCTPYKIIil
MOJIITOHY MOJKe 3a0pyIHIOBATH Mi/I3€MHI BOASIHI TOPU30HTH ITUTHOT BOJH.

AHauni3 BMicTy 3a0pyaHeHb B mpobax iHdineTpary nosirony TIIB m. IBano-®paHKiBChK MTOKa3aB,
o iHQITBTPAT XapaKTepU3yeThcs BHCOKMM BMIiCTOM OpraHidHHX PedoBHMH — moHan 12,8 mr/mme, a
cepesl HEOPraHiYHMX - TOMIHY€ HAaTPil0 XJIOPHUI, IO CTAaHOBUTH ONM3BKO 75% BiJ CyMH PO3YMHEHHX
miHepanpHux coned. [Tokasnuk XCK iHQinbeTpaTy y OUIBII HiXK Yy CiM pa3iB MEPEBHILYE TOMYCTUMI
3HA4YEHHS U1 CKUIY y BOJHI pecypcH, MEpeBHUILEHI TaKOK 3HAYCHHS KOHLEHTpaUili aMOHIHHOTO i
HITPAaTHOTO a30Ty, 10HIB BaXKMX MeTaliB Ta iH. AHami3 pH 1 OKHCHO-BITHOBHOTO TMOTEHIay
iH(ITBTPaTy TOKa3aB, MO iHOUIBTPAT € CITA0KOITY)KHUM 1 TIPOSIBIISE CIIA0Ki BiJTHOBHI BJIaCTHBOCTI.

Jnis OYMIIEHHS CTIYHMX BOJ KOMYHAJbHHX 4YHM HaQTONEpepOOHHX MiJIPHUEMCTB OYJI0
3aMporOHOBAaHO €PEKTHUBHY (Pi3UKO-EIEKTPOXIMIUYHY TEXHOJIOTI0 OUYHIIEHHS CTOKIB 3 BUKOPHCTAHHIM
enexTpokoaryimii i BiacrotoBauHs (V. Chelyadyn, M. Bogoslavets, L. Chelyadyn, O. Poznyak, P.
Novosad. Sludge of Oil Refining Units and Their Processing. Journal of Ecological Engineering. 2020.
21(7). P.169-177). Ha ocHOBI aHai3y IIi€i TEXHOJIOTII, aHATI3y CKIaAy Ta BIACTHBOCTEH iHOIIBTpATy
OyJ0 NPUUHATO PIIEHHS MPO HEOOXIMHICTh 3aCTOCYBAaHHS JOAATKOBUX CTafiil Juis e(eKTUBHOTO
OYHINEHHS 1HQITBTPATIB, a caMe CTalili OKUCHEHHS CTOKIB 1 MECTPYKIIil OpraHidHUX PEYOBHH Ta
KiHIIeBO1 cOpOILii CIOJIYK HA COPOSHTAX.

Hocmimkenas ounmeHds iHdimeTpary momirony TIIB M. IBano-®paHKiBCchbKa 3IiHCHIOBAIA Ha
YKpYyIHEHi# 1abopaTopHiil ycTaHOBII, SKa BKJIIOYaia EMHICTB JUIsl iHQIBTpaTy, BILEHTPOBOTO Hacoca,
2 eJEeKTPOKOAryJIATOpiB 3 po3unmHHMMH aHomamu (Al i Fe), TorkomapoBoro Bimcritiauka (TIIB),
enexTpoutizepa 3 inepTHuM aHo oM (C), 30ipHHKa IUIaMy, HACHITHUX (iIBTPIB 3 MPUPOJHUM COPOSHTOM
— IO TOM-KIMHONTHIONITOM COKMPHUAIIFKOTO POJIOBHINA, EMHOCTI I 300pYy OUHIIEHOTO (iIbTpary.
JlochipkeHHs TTOKa3aiu, M0 CTYIiHb OYMINCHHS BiJl 3aBUCIMX MiIBUIIYEThCI 0 89,9-98,2%, a 3a
nokazaukoM XCK — 10 91,9-95,1%.

Ha ocHOBi nocmimkeHp OyJ0 3alpONOHOBAHO TPUCTAIIHHY eJNEeKTPOXiIMiYHO-COpOLiiHY
TEXHOJIOTIF0 ouMIieHHs iHGimbTpaTiB. Y enekrpokoarymaropax (1 cranmis) BigOyBaroThCs
€JIEKTPOXIMIYHI MPOLECH 3 YTBOPEHHSIM KOATyJISHTIB, SIKi 320€3MeYyl0Th MAKCUMAaJIbHY €(EKTHBHICTD
BiJIUIEHHS 3aBHCINX 3a0pyaHeHs Bif ¢insrpaty y TLIB. Y TILB MoxiuBe Takox GroTyBaHHS JAesIKOT
YacTUHHM 3a0pyAHEHb 32 PAXYHOK YTBOPEHHS I'a3iB B €J1eKTpoKoaryistopax. OuuiieHHs iHpinbTpaTy Ha
JpYTiii cTafii mossrae y o0pobnenHi ocBitnenoi ¢aszu micis TILB B enexktpostizepi 3 iHEpTHUM aHOJOM.
3a paxXyHOK BUCOKOTO BMICTY XJIOpPHIIB Y iH}IIbTpaTi HAa iHEPTHOMY aHO/Ii EJIEKTPOJIi3epa BiI0OYBAETHCS
YTBOPEHHsI ra3ononioHoro xyuopy. IIponyKToM pO3YMHEHHS XJIOpPY € TiOXJIOPUTHI PO3YMHH, SKi
3a0e3MevyI0Th 3HE3apAKCHHS 1 OKUCHEHHS OpPraHivHUX 3a0pyaHeHb y iHinbTpari. KiHuese ounieHHs
1 ocBitnenns indinpTpaty (Il cramis) 3niicHIOOTE y afacopbepax 3 copOeHTaMH.

Ceminap 3 Seminar 3



115

TELYMA S. (UKRAINE, KY1V)

HYDROECOLOGICAL ANALYSIS OF IMPACT OF THE FILTRATION FROM
MAIN CHANNELS ON THE PROCESSES OF FLOODING BY THE GROUND
WATERS THE ADJACENT TERRITORIES IN THE KHERSON REGION

Institute of Hydromechanics of the National Academy of Sciences of Ukraine
03057,M. Kapnist 8/4, Kyiv, Ukraine; sertelyma@gmail.com

Abstract. An analysis of the hydrogeological and reclamation conditions on the territories
adjacent to the main canals in the Kherson region was carried out. The quantitative assessment of
filtration losses from them and the results of the forecast of their influence on the rise of ground waters
levels and formation of the flooding processes are presented. Recommendations and propositions for
improving the hydroecological situation in this region are offered.

In the article the results of research of the modern hydrogeological and reclamation state in the
territory of the Kherson region and the impact of the operation of the extensive system of main and
distribution channels on the processes of ground waters flooding are presented. Preliminary estimates
of filtration losses from the main main canals and the impact of these losses on the rise of groundwater
levels were quite approximate and there is a need to clarify the quantitative data for the further
development of this process. The natural conditions of the studied area are quite complex and
insufficiently studied in relation to the influence of filtration from main canals on the development
processes of groundwater flooding of adjacent territories.

The main source of filtration losses on the Left Bank of the Kherson region is the North-Crimean
Main Canal. Preliminary calculations show that filtration losses from this channel are up to 7,000 cubic
meters per day per kilometer. A fairly significant volume of filtration losses is also observed along the
route of the Krasnoznamyanskiy main canal (filtration losses are approximately 100 million cubic
meters per year). A similar situation is observed in the influence zones of the Ingulets and Kakhovskiy
canals.

Numerical-analytical calculations of the influence of filtration from the main canals showed that
for the forecast period until 2040 the influence on the adjacent territories will be within 2 km and outside
these areas the main influence on the rise in groundwater levels will be provided by irrigation on
productive lands that is connected with the low filtration characteristics of the waterbearing thickness.

In general the analysis of modern man-made conditions in the zones of influence of the main
canals allows us to propose the following measures and initiatives that have a large-scale and long-
term nature:

1. Reconstruction of main canal systems which should ensure regulation of working horizons in
individual areas and maximum reduction of filtration losses;

2. Reconstruction of the distribution irrigation network to reduce filtration losses from this
system;

3. Optimization and control of water use for irrigation in order to reduce losses of ground and
irrigation water for infiltration feeding of the entire system of active water exchange;

4. Complete reconstruction of the Ingulets irrigation system which in its current state is
characterized by large filtration losses into the environment and where for irrigation the weak non -
recycled waters are used which cause further salinization of the agricultural lands;

5. Reconstruction of active and non-active rice systems based on modern water- saving
technologies.

Taking into account on the circumstances that as a result of the unleashed war by Russia the entire
network of hydrotechnical structures in the region is almost destroyed and the post-war reconstruction
of the economic infrastructure in the region will start almost from the outset the above proposed
recommendations and the measures may be used in the design, restoration of destroyed and construction
of new hydro-reclamation facilities using the latest technologies and materials.
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CABJIIN JLA., )KYKOBA B.C. (YKPAIHA, KHUiB)

PEBITAJIIBALISA MAJIMX PIYOK HIJIIXOM IMMOBLII3 AL
MIKPOOPI'AHI3MIB

Hayionanvnuii mexuiunuii ynieepcumem Yxpainu « Kuigcokuu noaimexnivHuu iHcmumym
imeni leopsi Cikopcokoeoy, larisasabliy@ukr.net

Abstract. One of the indicators of sustainable development of the urban environment is the
general accessibility of citizens to water bodies as recreational resources. Small rivers have a positive
effect on the aesthetic properties of the area in which they flow, can be used as recreation areas. Small
rivers are affected by wastewater pollution of industrial enterprises, utilities. Ways to restore small rivers
in cities have been identified, namely their improvement and treatment from pollution.

Oco06a1BO rocTpUMH € MPOOIEMH MAJINX PIYOK B YKpaiHi, 110 B OCTaHHI AECATHIIITTS HA0YBalOTh
HAJ3BUYAalHO BAXJIMBOI'O 3HAYEHHS 4Yepe3 3pocTarde 3a0pyIHEHHS MPUPOAHUX BOJA CTIYHUMH i
MOBEPXHEBHMHU BOJAMH, OOMLTIHHS, 3pOCTAaHHS BMICTY Yy BOJI OpraHiYHHUX 3a0pyaHEHb, 0i0TEHHHX
PEUOBHH, aKTHBI3allil0 MPOLECIB IBITIHHA Ta 3apOCTaHHs, 3HMXKEHHS y BOJi BMICTY PO3YHMHEHOTO
KHCHIO, 3pOCTaHHS JOHHHUX BiAKJIAJAEHb MYJIHCTHX OCaiB, iX THUTTS Ta OPOJIiHHS, yTBOPEHHS rasiB Ta
NPOJIYKTIB 13 HEIPUEMHUM 3aI1aXOM, 1[0 TIPU3BOJUTH JI0 3a0pYTHEHHS HABKOJIHUIITHHOTO CEPEOBUINA T
ngerpaganii piuku. Ha Tepuropii micT 10 mHMX MpoOieM AOAAIOThCS II€ HAIXOHKEHHS y PIUuKd 3
MOBEPXHEBUM CTOKOM Ha(TH 1 HaTONPOAYKTIB, MAIMBHUX IMPOIYKTIB TOLIO, SKi 3MHBAIOTHCA 3
HOKPHTTS aBTOOPIT, aBTOCTOSIHOK, aBTO3AIIPABHUX CTAHIIH TOLIO.

3a0pyIHEHHST ~ MaJMX pIYOK YacTo HAONMXKAOThCS OO0 3a0pyJHEHb CTIYHHX BOJ 32
KOHIICHTPAIII€I0 PEUOBUH Pi3HOI mpupoau. B 6araThox Mammx pivykax Ha TEPUTOPIl MiCT, HAIIPHUKIIA],
KOHITCHTpAIi1 HaQTOPOAYKTIB IMEPEBUIITYIOTh TPAHUYHO JOIMyCcTHMI 3HadYeHHs B 50-62, mini — B 10-20,
OUHKY — Yy 5-18, amiaky — B 4-10, pocdariB — 2-8, xpomy 3aranbHoro —y 2-4 pazu. Exonoriuno 6e3neyni
YMOBH HaBKOJHMIIHBOTO CEPEAOBHUINA B OaceiiHi ManuxX PidoK y MicTaXx MOXYyTb OyTH 3a0esmnedeHi
3aBISKM BUAAICHHIO 3 BOJM HEPO3UYMHHUX 3a0pyAHEHb Pi3HOTO CTYIEHS TUCIEPCHOCTI, OpraHiyHUX
PEYOBHH, CIIOJTYK a30Ty 1 (hochopy, HAPTOMPOIYKTIB, I0HIB BaXKKUX METAITIB Ta 1HIINX 3a0pYIHIOIOTHX
pedoBuH. OuuIlleHHs 3a0pyIHEHUX BOJA y MPOTOYHHUX YMOBaX PiuKd MOXe OyTH 3/AiHCHEHE ILIIXOM
BUKOPUCTAHHsS 1MMOOLTi30BaHMX Ha HOCISIX MIKPOOpTaHi3MiB B yCTAHOBKaxX, fKi MOXYTb OyTH
BHUTOTOBJICHI OKPEMO Ta BCTAHOBJICHI B PyCJIO PiKH.

3anpornoHOBaHO AJIsl OYMIIEHHS BOJIM MaJHX PIYOK BiJ OpPraHiYHUX PEYOBHH, CIIOIYK a30Ty Ta
(dhochopy BHKOPUCTaHHS IMMOOUTI30BAaHMX MIKPOOPraHi3MiB, IO JIO3BOJISE OYHUIINATH BHUCOKO
3a0pynHeni Boau 3 edektuBHICTIO 90-95 % Bin opraHiuyHHX 3a0pyIHEHB 32 TOYATKOBUX KOHIIEHTpAITiit
150-400 MI‘/):[MS, BiJI CTIIOJIYK aMOHIiHOTO a30Ty 97,3-99% npu nouarkosux 30-50 Mr/;[M3, BiJI CITOJTYK
dochopy 93-95% npu mouarkosux 10-20 mr/nm? 3a KoHIeHTpaIii 6ioMacy MikpoopraHismis 5-8 r/av°.

HocmimkeHo Ta po3poOieHo, Mo Uil MiABUIIEHHS e()eKTUBHOCTI OYHUIIEHHS BOJ HEOOXiITHO
BUKOPHUCTOBYBATH INTYYHE 3aBaHTAKCHHS 3 MaKCHMAaJbHOIO KOHIICHTPAIIE€I0 MIKPOOPTaHi3MIB Ha
HbOMY. 3aBaHTa)KEHHS MOXKJIMBO BCTAHOBIIIOBATH Y BHUIIISAL OJIOKY, B IKOMY 3a0€3M1€4y€EThCS BUTbHUI
KOHTAaKT MIKPOOPTaHi3MIB 3 BOJIOIO, TMOBITPSIM, & TAKOXK BiJOYBa€ThCA O€3MEPENIKOMHUIN BUXIJl Ta3iB.
Taxwii crioci6 3abe3nedye BUCOKI e(heKTH OUHIICHHS BOIU BT OpPraHiYHUX 3a0pyIHEHB Pi3HOT MPHUPOIH,
CIOJIYK a30Ty Ta ocdopy, 10HIB METaIB 32 paXyHOK YTPUMYBaHHS 3HAYHOI 010MacH MiKpOOpIraHi3MiB-
JECTPYKTOPIB HA HOCISIX 32 YMOB 3MiHH CKJIay 1 KOHLIEHTpalii 3a0pyTHIOI0UNX PEYOBUH Y BOAL PiUKH,
ripaBIiyHOrO peXuMy ii, YMOB HaBKOJIHMIIHBOTO CEpElOBHIIA (TEMIEpaTypu Ta iH.), € MAKCUMaJIbHO
MPOCTUM, JCIICBUM, & YCTAHOBKH — KOMITAKTHIUMH 1 MOO1TFHIUMH.

OTxe, BIPOBAKEHHSI Cy4yacHOi e(eKTHBHOI TEXHOJIOTii Oi0JIOTIYHOTO OYMILIEHHS BOIU 3
BUKOPHUCTaHHAM iMMOO1TI30BaHUX MiKPOOPTaHi3MiB JJO3BOJIUTH CYTTEBO MOJIMIIATH SIKICTh BOIH MaJTUX
PIYOK MICT Ta 3a0€3MeUnTh MTOKPAIICHHS €KOJIOTIYHOT OOCTAaHOBKH B HUX.
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IIPABOTOPOBA A.B., BEPIIIKOBA 10.C. (YKPAIHA, JHIIIPO)
TEXHOJIOT'TI COHAYHUX BYJAUHKIB 3 BUKOPUCTAHHAM BIM

Ipuoninposecvra depoicasna axademisi 0yOieHuymMea ma apximexmypu
49000 eyn. Oneza Ilemposa, 24a, m. /[ninpo, Yxpaina; postmaster@pgasa.dp.ua

Abstract. In the 21st century, ecological construction and methods of greater savings in everyday life,
including through environmental materials and various devices for the production of free energy, are becoming
more and more relevant. The purpose of this work is to consider one of the types of autonomous work at home,
which turns around its axis, with installed solar panels.

Exomoriune OyniBHUITBO HaOyBae Bce Oimpmmx MacmTabiB. € Bemmka KiNBKICTh JOCHIIKEHB 1
eKCIIEPUMEHTIB, y SIKUX HAYKOBIli, apXiTEKTOPU Ta iH)KEHEPH HaMmararoThCsl 00’€HATH eHeproe(eKTHBHICTD i
0e3neyHICTh U1l HaBKOJIMIIHBOTO cepefoBHla. [IpoekTyBaHHs Takux OyJMHKIB MOTpeOye ypaxyBaHHS BCiX
0CcOOJIMBOCTEW pO3TAalllyBaHHs Ta KIIMaTy, ne OyAyeTbCs el MPOEKT. Y CBITI BXkKe ICHYIOTh €KOJIOTIYHI i
eHeproe(eKTHBHI COpyAN: KapKacHi OyauHku HaniBchepy, Bima « COHSIITHNKY, OyauHOK «I emoTpomy. Beix ix
00’eTHy€e MEXaHi3M, 1110 00epTae OyiBIIi HABKOJIO CBOET OCI, JIOBJISIYU COHSIYHE CBITJIO IMPOTATOM YCHOTO JHS.

[Tonana Tema po6oTH 3po0IieHa Ha OCHOBI OYAMHKY, SKMH MOJIEITIOBABCS B MONEPEIHIX NOCTIPKEHHIX ISt
BU3HAYCHHS PalliOHAIEHOTO 3BHCY HOKPIBII B 3aJIE)KHOCTI BiJl TIOPH POKY.

Tomy mpoaHai3yBaBIIU MOJOKCHHS OYyIMHKY B JICHHHW MEpPioJ] 4acy NPH 3MiHI HAaIPSIMKY MOJOXKCHHS
Oy/ZMHKY 3 BITPaKHOIO CTOPOHOIO, SIKa MOBEPTAETHCS 3a COHIIEM B 3UMOBHH Iepion 4acy, Impu oOepTaHHI MU
mo0avnMo, 110 COHSAYHI MaHeli, o PO3MIMIeH] Ha Jaxy OyIHHKY 30MpaTUMyTh MaKCUMyM €HEprii, Ta Maixe BCs
KiMHaTa OyJie OCBITJIEHa BeCh COHSYHHHN JEHB 1 Oyne 30upaTtn cCOHIIHE Terto BeepeauHi. OTxe, OyTHHOK 3MOXKe
MaKCHMAaJIbHO CaMOCTIfHO 3a0e3medyBaTn cebe eNeKTPOCHEPTIEI0 Ha BIIACH] MTOTPEOH.

Puc.1. 3D Buz nmonoxeHHs - opieHTamii a) Ta TOBOPOTY 0) Oy IMHKY BiIHOCHO
LEHTPaNBHOI OCi OYAMHKY, CIIAYIOUH 328 COHIIEM

Jlst Toro, mo6 reHepyBaTH CHEPTilo i3 COHSYHOTO CBITJIa 3a3BHYail Ha TTOKPIBIIl BCTAHOBIIIOIOThH
COHSYHI TaHeNi, IO TIOBMHHI IOTJIMHATHA COHSYHE BUIPOMIHIOBaHHS Ta IEPETBOPIOBATH ii Ha
eJIeKTpUYHY. B 3BHYHOMY [J1s1 HAC BUTJISAI COHSYHI MAHENi HE MOXXYTh HPOIYCKATH COHSIYHE CBITIIO
yepe3 cebe, aje Hapa3i IHXKEHepaMH 3 YHiBepcuTeTy MidiraHy CTBOpPEHI COHSYHI TaHeli, 1o
CKITAJIAIOTHCS 3 TIPO30PHX JIFOMIHECIIECHTHUX COHSIHHUX KoHTIeHTpaTopiB TLSC. Bonu 31aTHI BHOIpKOBO
NOTJIMHATH HEBHJIUME COHSIYHE BHIPOMIHIOBaHHS, BKIIOYAlOYH yibTpadioneToBe Ta iH(ppadepBOHE
BUIIPOMIHIOBAaHHS, TPOMYCKAaTH 4epe3 cebe iHII BUAWMI MPOMEHi. [HIIMMU clioBamMH, i MPUCTPOL
TIPO30pi IS JIFOICEKOTO OKa ((PaKTUYHO SK CKJIO), ajle MPH I[bOMY IOTJIMHAIOTh YaCTHHY COHSIHOTO
CBITIIA, SIKE TIOTIM TEPETBOPIOETHCS HA EJIEKTPUKY. TaKMMH MPO30PUMH COHSYHUMH EJIeMEHTaMH
OCHACTUTH BIiTpaxi, Ta MO’KHAa OTPUMYBATH JI0JATKOBY €JIEKTPOSHEPTIIO.

B cboronenni BIM TexHOMOTril H03BOJIIOTE CTBOPIOBATH HOBI Ta MOTYXHI JpKepela BUOOPY
eHeproe(peKTHBHUX Ta pallioHATFHUX 1H)KEHEPHO-apXiTEKTYPHHX pillleHb. BUKOPHCTOBYIOUH ITpoTrpamy
Revit, MoxxHa 3a KOpPOTKMI Yac cTBOpuTH OyIauHOK Bamioi wmpii, 3 yciMa QakTopamu BIUIMBY
CEepe/IOBHINA, Ta BA3HAYUTH, SIKi MaTepialii MiAidyTh sl €eKOJIOTIYHOTO KOMQOPTY yCi€el poAuHU.
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BUTPUKYII H.M., TIOJIIOKUH LI1.2 (JIbBIB, YKPATHA)

CEJIEKTUBHE HEKATAJIITUYHE BITHOBJIEHHA OKCUIIB A30TY ¥ I'A3AX
MPOIIECIB CITAJIFOBAHHSI: SNCR-CUCTEMHU TA TAPAMETPH iX POBOTH

Ynemumym cmanozo poszeumky im. B.Yoproeona,
2[ncmumym ximii ma ximiunux mexnonozit,
Hayionanonuii ynisepcumem «Jlvsiscorxa nonimexuixay, 79013 Jlveis, eyn. C.banoepu, 12;
nataliya.m.vytrykush@Ipnu.ua, ihor.p.poliuzhyn@Ipnu.ua

Abstract. As a summary for a number of modern review and research works, this report examines
the technological parameters of the Selective NonCatalytic Reduction (SNCR) process for the reduction
of nitrogen oxides in combustion gases. Compared to SCR systems where a catalyst is used, the cost of
installing SNCR systems is approximately 10 times lower. The efficiency of SNCR technology reaches
70%. Reducing the temperature range for the SNCR process from 870-1100 °C to 680-820 °C can be
achieved by adding an aqueous solution of phenolic compounds.

[IpakTuHO BCi HpoLECH TOPIHHS HPU3BOIATH A0 BUKUAY OKCHIiB azory, NO Ta NO, sxi
3a3Buuail HazuBaTh NOX. Bukumu NOX € 1i1006ambpHOI0 TIpo0ieMoro 3a0pyaHeHHs, ocKitbku NOX
CTpUsi€ BAHUKHEHHIO KHCJIOTHHX JIOIIIB, yTBOPIOE IPU3EMHHI 030H 1 3aBJIA€ IIKOIU 37I0POB’ IO JIFOIMHU.
IcaytoTs pi3Hi TexHomorii /s 3MeHmeHHsS BUKUAIB NOX 3 BHKOPHUCTaHHSM SK CEJIEKTHBHOTO
Hekarajmitnanoro Bimmosnenuns (SNCR - Selective Non-Catalytic Reduction), Tak i celekTHBHOTO
katamituuHoro BimHoBieHHs (SCR - Selective Catalytic Reduction), siki € cyyacHUMH MeToIamu
3meHIeHHst NOX, 1 MOKYTb T03BOJIMTH CKOPOTHTH BUKHAM NOX Ha 95%.

CenextuBHe HekatamiTnaHe BimHOBICHHS (SNCR) — 11e 01Ha 3 TEXHOJIOTIH 3MEHITICHHS BUKH/IIB
NOX, siKi yTBOPIOIOTBCS IPH TOPiHHI, HIISXOM BBEACHHS B MY Yy MPaBIJIBHO BHU3HAYEHOMY MICIIi
BIJIHOBJIFOIOYOT0 peareHry (B 0OCHOBHOMY 1ie BojiHi po3unu 25% NH4OH a6o 50% (NH2).CO). ITopsin
3 SNCR-TexHOMOTi€10 3aCTOCOBYETHCS CelleKTUBHE KataniTuuHe BigHoBIeHHS (SCR), sike BinOyBa€eThCs
Ha KaTali3aTopi IpH BITHOCHO HHU3BKHX TemrepaTypax 360-450°C, omHak BuMarae 3a0e3medcHHS
aKTUBHOCTI KaTajizaropa, 1 4yacto fonoBHioe SNCR-texHomoriio. OCHOBHUM HEIOJIIKOM TEXHOJIOTiT
SCR, siKi mepemKopKaoTh OLTbII MWUPLIOMY 11 3aCTOCYBaHHIO € 3HW)KEHHS €(EeKTUBHOCTI (TepMiHy
BHKOPHCTAHHS) KaTaiizaTopa i Horo BapTiCTh.

B nanomy moBizomieHHI po3risiHYTO TexHoJoriuHi mapamerpu SNCR-TexHoOTI SIK MiACyMOK
Py OTNISAIOBHX Ta JOCHMHUIBKHUX poOiT. CepenmHiii koedimient xkopucHoi mii Texuoiorii SNCR
craHoBuTh mnpuOmu3Ho 40-70%, 3almekHO BiA CTPYKTYpH YCTAHOBKH, CIocoOy BBEACHHS
BiTHOBJIIOIOUOTO pEeareHTy, TEMITEPATypH Ta HOTO PO3MOIiITY B 30HI peakilii (ToOTO B KOTIIi).

Bigomo, mo B SNCR-niporeci onTiuManbHa TeMIiepaTypa rasiB 3ropsiHHA najiusa (rasy, Byrius,
Ma3yTy YW TEBHHX BiIXoAiB) 3HaxomuThcs B pgiama3oHi 870-1100 °C, OCKNBKM TpU HUKYUX
TeMIepaTypax MIBHIKICTh B3a€MOJIii MOHOOKCHIY a30Ty 3 BiJHOBHHKAaMH € HEIOCTATHBOIO IS
texHonorigHoi peamizanii SNCR-niporniecy. [1pu nbomy npoyKTaMu BiTHOBIEHHS OKCH/IIB a30TY € a30T,
BOJIa, a MPH HAsIBHOCTI y Ta3zax ropinHsg SO3 MOXKyTh yTBOproBatucs coii amoHito. Edexrunicts SCR-
texHonorii gocsrae 90% toxmi, sk st SNCR kouBepcist NOx € 6mm3pkoro 10 70 %. B remneparypaomy
niamazoni 680-820°C HeBenwKi KinbKOCTi peHomy 3a MomnsipHoro crhiBBigHomenHss ArOH / NO = 0,25
NPUBOJISTH 10 3HAYHOTO 3MEHIICHHS KoHLeHTpanii NO, Hanpukian, npu Temnepatypi 728°C koHBepcis
NO cknagae npubausao 69%. Amiak € omHUM 3 e()EeKTUBHUX Ta IIUPOKO BUKOPHUCTOBYBAHUM 3aCO00M
s3amwkeHAss NOX y AMMOBHX Ta3ax y MPUCYTHOCTI kucHIo, sk 1t SCR, tak i g SNCR TexHoJorii.
IIpore, kpim amiaky B mporieci SNCR BHKOPHMCTOBYIOTBCS 1 IHII CHOIYKH, fKi PO3KIAAal0ThCA 3
BUJIeHHM amiaky. OTHaK a30TOBMICHI CITOJTIYKH, & TAKOK OKCUIH CIpKH, JTY»KHI METaJH Ta T1POKCUIH
TaKOK MOXKYTh 3HIDKYBATH BMICT JIOKCHHIB, IO BUAUISIOTHCS TP TEPMITHOMY TIPOIIEC]; BUCTYIIAI0UN
iHridiTopamu cuHte3y de novo. Cepell XiIMIYHUX CIIONYK, IO MICTSATh a30T y CBOiX MOJIEKYJIaX 1 MalOTh
iHTi0YI0Yl BIACTUBOCTI LIOJI0 YTBOPECHHS JIOKCHUHIB - CEYOBUHA, aMiaK, MeJIaMiH, T1IPOKCH]] aMOHitO,
rizpodocdar amonito, EDTA, aMminu Ta iHIII CIIONYKH, IO MICTATH aMiHOTPyIy abo rpymu y CBOil
CTPYKTYpi, SIKI MarOTh IHTIOYIOYY aKTHBHICTh. 3adhikCOBaHE Ui MEPEIIIYCHUX PEUOBUH 3HIKCHHS
BUKH/IB TIOKCHHIB csarae Maiixke 90%.
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MITRYASOVA O. (UKRAINE, MYKOLALIV)

AN INTEGRATED APPROACH TO THE EDUCATIONAL CONTENT
FORMATION FOR THE INTERDISCIPLINARY EUROPEAN STUDIES
IMPLEMENTATION

Petro Mohyla Black Sea National University, Ukraine
10, 68 Desantnykiv St., Mykolaiv, 54003, Ukraine, eco-terra@ukr.net

Abstract. The philosophy of educational process aims to system pluralism, to dialogue of
different concepts and as a result of its is the modernization of education content. Determination of the
theoretical foundations of an integrated approach has scientific value (due to definition of its specifics)
and social value (modernize of specialists’ training) and applied value (ensuring of continuity of the
objectives and content of students' education according to their studies profile). It is suggested to use
the integrated approach in the students’ preparation process. In this context, the implementation of
interdisciplinary European studies under the auspices of the Jean Monnet EU Erasmus+ Programme
provides significant prospects for the development of the higher education national system, professional
training of students.

The Ecology Department of the Petro Mohyla Black Sea National University implements
interdisciplinary European studies in the process of training ecologists. The target audience is primarily
environmental students. Interdisciplinary European studies take into account the provisions of the Law
of Ukraine "On Higher Education”, the tools of the Bologna Process for quality assurance: ECTS
(European Credit Transfer and Accumulation System) with special attention to the competence-based
approach and measurable learning outcomes, and as well as other quality assurance mechanisms, in
particular the involvement of potential employers to ensure the practical component, the determination
of specific competencies of the future ecologist, etc.

Purpose research is creation of effective didactic system of interdisciplinary knowledge of
natural-science courses of environmental education with special an emphasis on professional
orientation.

Methods of the analysis, synthesis of knowledge, educational experiment and mathematical
statistics were used for fulfillment of the purpose.

The main reason to carry out an educational experiment was that students’ training does not
provide the proper motivation and profiling. The majority of students could not identify the links
between fundamental and professional knowledge. The educational experiment on the implementation
of the integrated approach has shown effective results in improving the quality of students' knowledge.
The research covered more than 400 students of environmental directions of universities. The effective
didactic system of interdisciplinary knowledge of natural-science courses was created. Levels, goals,
meaningful lines of the integrated approach to students-environmentalists teaching are defined. As a
result of research the concept of integration approach of environmental education is developed and a
specific of the teaching is defined, efficiency of methodical system of ecologists’ preparation is
introduced and experimentally checked.

The integrated approach to education is a special type of designing its content which opens the
system of interdisciplinary communications, and it also coordinates, unites and systematizes knowledge
about the main natural-science theories, basic categories, and principles of the modern natural-science
picture of the world. The study is proved the didactic effectiveness of the integrated approach to form
of environmental courses content.
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JVMYEHKO O.B, CMAUMWJIO B.B., PYIAUEHKO 0.0.,
JIPUTb H.B. (YKPATHA, XAPKIB)

CTAPTAII OCBITA B 3ABE3IIEYEHHI CTAJIOI'O PO3BUTKY

Xapxiscokuul Hayionanvhull ynigepcumem micoko2o 2ocnooapemea im O.M. bexemosa
61002, eyn. M.Bascanosa, 17, Xapkis, Yrpaina, office@kname.edu.ua

Abstract. The need to develop entrepreneurial skills through a combination of formal and
informal education is justified. It is noted that the development of social entrepreneurship will contribute
to the employment of socially vulnerable segments of the population, the reconstruction of the country's
infrastructure taking into account the principles of the green economy, and the development of small
and medium-sized businesses. The experience and prospects of implementing such a project on the basis
of the Beketov National University of Urban Economy in Kharkiv.

3apa3 Ykpaina noreprae BiJi BilicbKOBOI arpecii pocii, sika mopo/Kye HOBI comiaibHi Mpodi1eMu
y cepi ekosorii (3a0pynHeHHs TepUTOpii YKpaiHu BHOYXiBKOIO Ta Bigxozamu OomOapayBaHHS,
BUKHJAMH 3 TIPOMHCIOBHX IMIiJNPUEMCTB, SIKi TOCTPaXIANH BHACHIZOK OomMOapayBaHHS) Ta
mudpoBizamii (mepeBeneHHs Oi3HECY B OHJIAWH-IPOCTip, IO BUMAara€ HaBUYOK JiDKHTAJi3aril
BJIACHUKIB Oi3Hecy Ta crokuBadi). Kpim Toro, BiliHa mpu3Beja 10 3pOCTaHHSA O0€3pOOITTSA cepen
YKpaTHCBKHUX TPOMA/ISTH, OCOOIMBO BPA3JIMBHUX TPYII 1 KIHOK, K1 OyJI 3MyIIIeH] 3aIMITUTH KpaiHy, ajie
0akaroTh 1 MOXKYTh TIpAIfOBaTH OHJIAWH. ['yMaHiTapHa Ta colliajgbHa MATPUMKA YKpaiHu KpaiHaMu
CBITY € Ba)XJTMBOIO, ajie JIMIIE CHIIbHA €KOHOMIKa, PO3BUTOK MAaJOr0 Ta CEpelHBOr0 Oi3HECY CTBOPUTH
YMOBH JJIsl EKOHOMIYHOTO 3pOCTaHHs Ta J0OpOOYTy HaceneHHs KpaiHu. OTKe, pO3BUTOK COL[iaIbHOTO
M AMPUEMHHIITBA € 3aTIOPYKOI0 BUPIIIICHHS 3aB/IaHb, SKi CTOSITh Iepe]l Y KpaiHowo o0 3a0e3neyeHHs
3afHATOCTI COMIaIbHO HE3aXMIEHNX BEPCTB HACEIEHHS, 30KpeMa MOJIOi, BiAOYA0BU iHPPaCTPyKTypH
KpaiHu 3 ypaxyBaHHIM MPUHLUIIIB 3eJeHO1 eKOHOMIKH, PO3BUTKY MaJIOTO Ta cepeIHboro 0i3Hecy. Tomy
AKTyaJIbHICTh ITiJIBUIIEHHS 3TYYSHHS TPOMAJISH JI0 COMiai3allil miImprueEMHUIIBKUX MTPOIECIB MUITXOM
CTBOPCHHSI COITIaJIbHUX IIIIPHEMCTB, 3IaTHUX BHUPIINIyBaTH TPOOJIeMH Oi3HeC-IHCTPYMEHTaMHU, €
HaJ3BMYalHO BUCOKOIO.

Hauionansauii yHiBepcuTeT Micbkoro rocmozapctBa imeHi O. M. BekeroBa KOMIIEKCHO
MiTXOIUTH 10 PO3BUTKY MiAMPUEMHHUIILKHIX 3II0HOCTEH ¥ MOJIOi Ta (POPMYE IUTICHY YHIBEPCUTETCHKY
eKOCHCTEMY, sIKa IboMy crpusie 1 B pamkax skoi npaioe BEKETOV STARTUP SCHOOL (BSS). ¥
cBOT# nistbHOCTI BSS poOUTh 3HaUHUI akIeHT Ha comiaabHuX cTapranax Ta SMART-cnernianizamisx,
B paMKaxX SIKUX MOXIMBa peajizallisi COIllaIbHUX cTapTamiB y cdepax 3eIeHOi eKOHOMIKH Ta
mudpogizamii. BEKETOV STARTUP SCHOOL mparrioe 3a HanpssmoM SMART-city Ta BkiIfodae Taki
CKJIQJIOBI, B MeXaX SKUX po3poOisitoThesi crapran-npoekt: SMART-house; SMART-transport;
SMART-water; SMART-care; SMART-composite; SMART-grid; SMART-ecology. Taka misiabHICTh
BSS 6a3yerbcs Ha mporpamax, CTparerisix i JOCTIKEHHSX, SKi 30CEpeKYIOThCS Ha PO3BUTKY
COITIJIBHOTO TiITPUEMHHMIITBA, & TAKOXK CIIPUSIOTH TOCATHEHHIO ITUIEH CTaJIoro pO3BUTKY.

Came Tomy Ha 6a3i BSS peanizyerscs HeopmanbHe HaBUAHHS, SKE Ma€ 32 METY PO3BUTOK
M ANPUEMHUIBKIX HAaBUYOK y chepi 3emeHoi Ta mudpoBoi eKOHOMIK, a TaKOXK TUIAHYETHCS PO3BUTOK
MeIaroriYHNX HaBUYOK BHKIIAJAdiB YHIBEPCHUTETY, AKi 3a0e3MedyoTh MOCHICHHS IMiAMPHEMHHUIIBKUX
KOMIICTCHTHOCTEH. 3a3HaueHe JI03BOJIMTH Kpallle afanTyBaTH MOJIOJb JI0 PUHKY Ipaili MaiOyTHHOTO Ta
I BUIINATE 3aHHATICTh MOJIOJII il Yac BiIOy 0B Y KpaiHU Micisl pOCiiChKOI BIHCHKOBOI arpecii

HisnmpHicTh Takoi HedopManbHOI OCBITHBOI CTPYKTYpH Ha 0a3l YHIBEPCHTETY JO3BOJISE:
PO3BUBATH MIANPUEMHHUIBKI HaBUYKH y cdepi 3eneHoi Ta Hu(ppPOBOi €KOHOMIKH Cepell MOJIOAI
YHIBEPCHUTETIB-IAPTHEPIB; MiABUILYBATH PiBEHb PO3BUTKY HABHUYOK BHKIAJAaHHS JUCLUIUIIH, IO
3a0e3Mevy0Th PO3BUTOK MiANPHEMHUAIBKAX KOMIIETEHTHOCTEH y CTYACHTIB, BUKIAQJadiB 3aKIaiB
BumIoi ocBitn. OkpiM HepopmanbHOi OCBITH, B MeXax (OpPMalbHOTO HaBYaHHS JUIA 3a0e3NedeHHs
CIPUSHHIO CTaJIOTO PO3BUTKY, IMIUIEMEHTOBAHO IUCIUILIIHY «|HHOBAIIiHE MiANPUEMHHIITBO Ta
YOpaBIiHHS CcTapTal MPOEKTaMW» (LUIAXOM ydacTi B MibKHapomHoMy mpoekTi «IliampueMHHLBKUT
YHIBEpCUTET») 10 O0OOB’SI3KOBMX OCBITHIX KOMIIOHEHTIB Ta cepTH(IKaTHUX Tporpam, SKi
NPOTOHYIOThCA BCiM iHcTHTyTaM XHYMI'.

TakuM yuHOM, MOegHAaHHS (OopManbHOI Ta HeQOPMaIBLHOI OCBITH B YHIBEpCHTETI CTBOPHIIO
CIPUATIMBE CEPEIOBUIIE /JIs1 POPMYBaHHS HABMYOK IIOJI0 CTAJIOTO PO3BUTKY.
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KVJIIHIY O.B, CMAYMJIO B.B., JISIXOBEILbKUI JI.I1.,
MAKAPOBA O.1. (YKPATHA, XAPKIB)

HE®OPMAJIBHA OCBITA MOJIOAI B 3BABE3ITEYEHHI CTAJIOT'O PO3BUTKY

Xapxiscokuil HayioHanvhull ynigepcumem micoko2o 2ocnooapemea im O.M. bexemosa
61002, syn. M. Baxcanosa, 17, Xapxis, Ykpaina; valentyna.smachylo@kname.edu.ua
Xapxiscokuu nayionanvuuil ynisepcumem im. B.M. Kapas3ina
61000, np. Hezanescnocmi, 6, Xapxkis, Ykpaina;

Xapxiscokuii mexnonoeiynutl ynisepcumem «IT STEP»

61010, eyn. Manom'achuyvxa, 9/11, m. Xapxis, Yrpaina
Xapxiscvka micoka pada, 61000, nn. Koncmumyyii, 7, m. Xapxis, Ykpaina

olusicka8@gmail.com

Abstract. The need to improve extracurricular education by supplementing it with informal
elements has been identified. It is based on the expanded concept of "4K+". It is proposed to create
development clubs in communities of rural areas for teenagers and young people to adapt skills to the
requirements of the future labor market.

3MiCT OCBITH CHOTOHI HEJOCTATHBO BIAMOBigae moTpedaM CYCHUIBCTBA Ta PUHKY Mpali, He
CIIpSIMOBaHUH Ha HAOYTTS HEOOXIMHUX KUTTEBUX KOMITETCHTHOCTEH. Ha OCHOBI TOCHTIKEHb ATIBSHCY
«[laptHepcTBo 3 HaBuaHHa y XXI cromitTi» Oyno BH3Ha4eHO 4 TPOBIJHI KOMIIETCHTHOCTI
Mai0yTHBOTO: KpPEaTUBHICTh, KPUTHYHE MHCJICHHS, KOMYHIiKalis Ta koMmaHaHa pobora (4K), sxi €
3aMopyKOI0 YCIINTHOTO BHXOJy TEMEpIilIHBOI MOJIOAI Ha PWHOK mpari MmaiioyTaporo. Lleit mepemik
OpTaHiYHO JOTOBHIOETHCS CITMCKOM BCECBITHROTO €KOHOMITHOTO (DOPYMY, SIKHH MiCTUTh HABUIKH, 1110
OyayTb HeoOXximHi B 2025 p. Ass yCHIIIHOTO MpaleBlalliTyBaHHs. BuainuMo cepen HUX MPOEKTHUH
MiAX1]] Ta HABUYKHY TiAPUEMHHUIITBA, IO pO3MIHPIOE KoHIen o “4K” no “4K+”. Came ToMy pO3BUTOK
3a3HAaYCHUX HABUYOK € KOHYE HeoOXigHMM I Moozl BikoM Bix 10 mo 18 pokiB Bxke 3apas, amke ix
OTMaHyBaHHS JO3BOJUTH OyTH e(hEeKTHBHO TIPEACTAaBICHUM Ha MaWOyTHROMY pHHKY Ipari.
BrpoBamkeHHs1 O11bII CyyacHUX HaBYAIBHUX MPOTPaM i METOIB BUKJIQAaHHS B 3aKjagaX cepeaHbol
OCBITH HaBITh Ha MICIICBOMY PiBHI PETJIAaMEHTYETHCS BEIMKOIO KUJTbKICTIO HOPMAaTHBHHUX JOKYMCHTIB
3aranbHOYKPAiHCHKOTO PiBHS 1 BiAOyBaEeThCA My’ke MOBIIBHO. BTiM, pO3BUTOK 3a3HaYE€HMX HABHYOK y
MiJJTITKIB 1 MOJIOJII B TEPUTOPIAIbHUX TPOMaJax MONJIMBHMA 3aBISKU TMOETHAHHIO MOXKJIMBOCTCH
HeopmanbHoi 1 mo3amKinbHOi ocBiTH. B Toii xe wac, MOH Bigmiuae mpoOiieMu B PO3BHUTKY
MO3aMIKITFHOT OCBITH, SIKi MOCHUIMJINCS 3 aKTHBI3AIli€l0 JEIEHTPaNi3aIlifHuX MPOIECiB: CKOPOICHHS
KUIBKICTh 3aKJIAJIB MO3alkiibHOI ocBiTH 3a mepiox 2015 — 2021pp.; 89,5% niteit 3100yBarOTh
MO3AILIKIIBHY OCBITY y BETUKUX MiCTaX, 0 00yMOBIIIO€ HEOOXiAHICTh aKTHBI3aLlil pOOOTH 3 MTITKAMHU
Ta MOJIOJITIO B TEPUTOPIATLHUX TpOMaZax CUIBCHKOTO Ta CEMUITHOTO TUITYy. OKpiM TOTo, B O(MimiifHIX
JIOKYMEHTaX BHIUIIETHCA HH3KA MPOOJeM, SKI CTOCYIOTBCS MO3AIIKUIBHOI OCBITH B TEPUTOPIATbHUX
rpoMaziax: HeJIOCTaTHIN piBeHb KaJPOBOT0 3a0€3MEeUCHHS; HEIOCTATHE OHOBJICHHS 3MICTY 1 METOJIMKHU
OCBITHBOTO MIPOIIECY Y 3aKIIaJaxX MO3AIIKIILHOI OCBITH; HEJOCTaTHIH piBeHb MOIEPHIi3allii MaTepiaabHO-
TEXHIYHOI 0a3W 3aKjadiB MO3aMKiIFHOI OCBiTH Tommo. CHTyallis 3HAYHO MOTIPIIMIACA 3 TOYaTKOM
MacITaOHO1 BilicbKOBOI arpecii pocii npotu Ykpainu. Y TT, HabmmkeHux 10 jdiHil GpoHTY 3pyHHOBAaHO
3HA4YHy KUIBKICTh 3aKJIJiB MO3AIIKiTBHOI OCBITH. A B TpoMajax, SIKi NPUHHSIM BEIHMKY KiTbKICTh
BHYTPIIIHBO MEPEMIMIEHNX OCi0, 3aKIaJN TMO3alIKiIbHOI OCBITH CTUKHYIWCH 3 HOBHUMH BUKJIMKAMH,
OB’ A3aHUMHU 13 3HAYHUM 301bIIEHHAM HaBaHTaXeHHS. OTXe, B CyJaCHUX YMOBaX B TEPUTOPIaIbHUX
rpoMajax iCHye BeJHKa nmorpeba opraHizamii CMCTEMHOI MO3aMIKiIBHOI pOOOTH 3 AITHMH Ta MOJIOZIIO,
CIPSMOBAHOI Ha OPTaHi3alifo X 3MiCTOBHOTO J03BIILISI BOJHOYAC i3 (POPMYBAaHHSIM KOMIIETEHTHOCTEH,
HEOOXITHUX IJIs YCHIITHOI coIfiaiizailii Ta mpareBlIalTyBaHHsI. 3aBIIKH CTBOPEHHIO PO3BHUTKOBUX
KIyOiB B TpoMajax CUIbCBKAX TEPUTOPIH MiATNITKH Ta MOJOAb MaTHUMYyTh MOXKIIHMBICTH PO3BHBATH
3aTpebyBaHi B Cyd4acHOMY CYCHiJbCTBi KOMIETEHTHOCTI B IHKaBili s HUX (opmi. IX OaTbku
OTPUMAIOTH JIOTIOMOTY Y 3a0e3ledueHHi SKICHOTO 1 3MICTOBHOI'O JO3BUIIS CBOIX MiTeH, Ta Kparii
MEPCIIEKTUBU  Colliaji3ailii, pO3BUTKY Ta ajanTallii iX J0 BHUMOI PUHKY TMpaii MaiOyTHBOTO.
[IpencraBuuku TeputopiansHux rpoman ta BIIO, BigmoBimanbHi 32 poOOTY 3 OITBMH, MOJOAIIO Ta
MMO3aIIKIIBHY OCBITY, SIKi ITiABUIIATH CBOIO KBalTi(hiKaIlifo Ta CBiif cTaTyc B TpoMajax.
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KOPOJIbYVK JI.B. (YKPATHA, JIVIIbK)

EKOJIOT'TYHA OCBITA B KOHTEKCTI EKOJIOTI3ALII EKOHOMIKH
JEPKABU HA IIIVIAXY JO CTAJIOTI'O PO3BUTKY

JIhyybkuti HayioHaTbHULL MEXHIYHUL YHIgepcumem
43000, syn. Jlvsiecoka, 75, JIyyvk, Yrpaina, |.korolchuck@Ilutsk-ntu.com.ua

Abstract. The world concept of sustainable development interprets the tendency of national states
to green their economy as a key to the effective implementation of this strategy. In turn, the greening of
the economic and social life of the country requires the development of environmental education, the
unification of environmental knowledge and the provision of environmental competence of a universal
nature, the provision of which must be provided by curricular from all educational disciplines in
educational institutions of all levels of education.

CydacHa MDKHapoJHa €KOHOMiKa (PYHKIIIOHYE Ha 3acajaxX KOHIICTIIl CTaJoro PO3BUTKY, IO
3agexnapoBano y IlincymxoBomy nokymenti Camity OOH 3i cramoro po3BuTKy B pamkax 70-i cecii
Ienepanbroi Acam6nei OOH y Hslo-Mopky y Bepechi 2015 poky «IlepeTBOpEHHS HALIOTO CBITY:
TIOPSIOK ACHHHUKA y cdepi cranoro po3BUTKy 10 2030 poky», e Oyio 3aTBepmKkeHo 17 1iiei cramoro
po3BuTKy Ta 169 3aBmaHb. YKpaiHa IHTErpyBaja JaHi LIl Yy CBOI peaii COMiajibHO-SKOHOMIYHOTO
PO3BUTKY, 110 3ajiekinapoBano y HamionanbeHii momosifni «Llini Ctamoro Po3sutky: Ykpaina» ig 2017
POKY Ta Yy HaIliOHAIBHY €KOHOMIUHY CTpaTerifo: po3pobieHo mpoekT CTpaTerii cTajoro po3BUTKY
VYxpaiau — 2030 poky, nepeadauuBIIM TaKUM YHHOM EKOJIOTI3allii0 ycix cep CYCHUTBHOTO KHUTTS
Haoi aepsxasu. [1po ne Haersest i B Ykasi [lpesunenta Yipainu [Ipo Llini cranoro po3sutky Ykpainu
Ha nepiog mo 2030 poky Big 2019 poky: «Llini cranoro po3BuTKy Ykpainu Ha nepiog po 2030 poky €
OpIEHTHpAMH JUISI PO3POOJICHHS TMPOEKTIB MPOTHO3HHWX 1 MPOrPaMHUX JOKYMEHTIB, IPOEKTIB
HOPMAaTHUBHO-TIPABOBUX aKTiB 3 METOIO 3a0e3meueHHs 30a1aHCOBAaHOCTI €KOHOMIYHOTO, COLiaTbHOTO Ta
€KOJIOT1YHOT'0 BUMIPiB CTANIOTO PO3BUTKY YKpaiHU».

B cBoro gepry, ekoJorizalliss eKOHOMIYHOTO Ta CYCIUTLHOTO XKHUTTS KpaiHW BHMarae po3BUTKY
eKOJIOTigHOi OCBiTH. MoOBa #ifie TYT HE TIPO 30UIBIIEHHS KUTHBKOCTI CIEIIANICTIB ¥ cdepi exoorii, a
3100yTTsI HEOOXITHUX €KOJOTIYHMX 3HaHb 31100yBa4aMH YCiX CHENiaJbHOCTEH, yCiX piBHIB OCBITH.
MaeMmo Ha yBa3i HeOOXITHICTh YHI(IKaIlii €eKOJOTIYHNX 3HAHD Ta HAJaHHS eKOJIOTIUHIH KOMIIETCHTHOCTI
YHIBEpPCaJIbHOTO XapakTepy, 3ade3neueHHs Kol Mae OyTH nepeadadeHo poOOYUMH POTrpaMaMH 3 yCix
HaBYAIBHUX JUCIHILIIH.

Haii6inp mupoke BU3HAYE€HHs €KOJIOT1YHOI KOMIIETeHTHOCTI fatoTh bonaap O. 1., bapanoBcrka
B. €., €pecbko O. B. Ta iH., po3rI1ai0dy ii SK: «Ha0yTe IiTiCHE 0COOMCTICHE YTBOPEHHS, IO Y TIPOIIECi
camopearizanii B ycix cdepax OyTTs BUSBISE 3[aTHICTH OCOOMCTOCTI CaMOCTIHHO, OMEPATUBHO i
epeKTHBHO MOOLITI30BYBaTH 3HAHHA 1 JOCBiA 3aAisl BUOKPEMJICHHA €KOJOTIYHHX MpoOjeM Yu
BiJIMOBITHOT KUTTEBOI CUTYyaIlii, MPUHAHATTA PillieHb i AiSUTbHICTH HA OCHOBI NMPIOPUTETY €KOJOTIYHUX
[[IHHOCTEH, YCBIJOMJICHOTO TOYYTTA BJAcCHOI NPHUYETHOCTI [0 eKOJOTIYHHMX TpolieM i
BIZIMOBITaIbHOCTI 3a pe3yJbTaTH CBOIX il 1 BUMHKIB B iHTEepecax OCOOHMCTOI €KOJIOTiYHOI Oe3neKH,
NPaKTUYHOTO TOMIIMIIEHHS CTaHy HaBKOJIMIIHBOI'O CEPEIOBHIIA Ta CTAJIOTO PO3BUTKY».

BBaxkaemo, 1m0 eQeKTUBHUII PO3BUTOK EKOJIOTIYHOI OCBITH TOTpedye pPO3MEXyBaHHS
€KOJIOTIYHOI KOMITETCHTHOCTI Ha OCOOHUCTICHY Ta mpodeciiiHy, i Ha OCHOBI TaKOTO PO3IOALTY
3a0€3MeYNTH JIeNIeryBaHHs IHTErpaLlii Takol KOMIIETEHTHOCT] Y HaBYaIbHI TUIAaHH Ta IPOTpaMH 3aKiIaliB
OCBITH pi3HUX piBHIB. Tak, pO3BMBATH OCOOMCTICHY €KOJOTI4HYy KOMIIETEHTHICTh, K 3IaTHICTbH
0COOMCTOCTI 10 CUTYaTUBHOI AISUTFHOCTI ¥ MOOYTI 1 MPHUPOTHOMY OTOYEHHI, KOJM 300yTi €KOJIOTiYHI
3HaHHsI, HaBUYKH, JTOCBIJ 1 WIHHOCTI aKTyaJi3ylOTbCS B YMiHHS NMpHUHAMATH PILICHHS 1 BUKOHYBAaTH
aZIeKBaTHI [Iii, YCBIMOMITIOIOUM iX HACTIIKH IS MOBKLIISA, AOpPEYHO OyJo O TMOKIACTH Ha 3aKIaJH
JIOLIKITIFHOI Ta 3arajibHOI cepeHboi OcBiTH. B cBOIO wepry, 3akiaau npodeciiiHo-TeXHIYHOT Ta BUIIOT
OCBITH MalOTh PO3BUBATH Y CTYACHTIB MpodeciiiHy eKOJOriuHy KOMIETEHTHICTh, SIK YMIHHS TBOPUO
BUPILIYBaTH €KOJOT1YHI 3aBAaHHS Ta HAOyTTs JOCBiAY y4acTi y IpPaKTHYHHX CIpaBax 31 30epexeHHs Ta
NOKPAIEHHS CTaHy HABKOJHUIITHHOTO CePEIOBUIIIA.
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SCHULTHEISS J., REISS, M. (GERMANY, GEISENHEIM),
SENKIV M. (UKRAINE, LVIV)

DIGITALIZATION OF UKRAINIAN CULTURAL HERITAGE
WITH KULADIG - A CONTRIBUTION TO DISPLAY, PRESERVE
AND DEVELOP UKRAINIAN CULTURAL HERITAGE

Hochschule Geisenheim University
Von-Lade-Str.1, Geisenheim, Germany; info@hs-gm.de
Lviv Polytechnic National University
12, S. Bandera str., Lviv, Ukraine; coffice@Ilpnu.ua

Abstract. Since 2020 the Department of Tourism of Lviv Polytechnic National University and
the Competence Center Cultural Landscape of Geisenheim University are conducting a joint course
about the collecting and presentation of Ukrainian cultural heritage. The results are presented to the
public using the digital presentation system KuLaDig. Up to today almost 60 objects, mainly from
Western Ukraine, are integrated into the system. The collected data will be used for new project
approaches that focus on the knowledge transfer about Ukrainian cultural heritage.

Ukrainian cultural heritage is facing great issues. A UNESCO list of preliminary damage
assessment for cultural property proves the destruction of cultural heritage by war activities (UNESCO,
2022). UNESCO has verified damage to 190 sites since 24 February — 80 religious sites, 13 museums,
36 historic buildings, 34 buildings dedicated to cultural activities, 17 monuments, 10 libraries. Apart
from the war, much of cultural heritage is in a comparable bad state and it is often insufficiently
acknowledged by Ukrainian people itself. There is also an insufficient understanding of Ukrainian
culture and identity abroad.

The Department of Tourism of Lviv Polytechnic National University and the Competence Center
Cultural Landscape of Geisenheim University are cooperating since 2020. Handling and displaying
Ukrainian cultural heritage is a key part of this process.

Since 2020, both partners are offering a joint course titled “Digital cultural landscapes — new
opportunities for Ukraine” for students of Tourism of Lviv Polytechnic. This course wants the
participating students to recognize and work with Ukrainian cultural heritage and to share this
information to a broad public abroad.

Students choose objects of cultural-historical relevance from different spatial scales. This covers
solitary objects like castles or churches up to whole landscapes. If possible they work on the cultural
heritage of their home regions and on objects that almost no information exists in the English language.
They are independently searching for information about the respective objects, visit them and take
meaningful pictures. The whole process is closely looked after by the lecturers and the students are
working together with external actors like NGOs or state administrations. The next step comprises the
writing of easy to read texts that are proof read afterwards.

The obtained data are presented to the public using the German cultural landscape displaying
system Kulturlandschaft Digital (short: KuLaDig; Engl.: Digital Cultural Landscapes; www.kuladig.de)
which is run by the Local Administration for the Rhineland (LVR) in North Rhine-Westphalia/Germany.
KuLaDig currently only runs in German language, an English edition will be released by the end of
2022. It combines a contemporary landscape categorization system with a profound mapping ability and
a wide integration of ESRI-WebGIS.

During the past two years almost 60 objects about Ukrainian cultural heritage were created by
Ukrainian students which are mainly located in Western Ukraine in the vicinity of Lviv Oblast (Senkiv
& Schulthei3, 2021). Some objects are situated far more east up to Kharkiv, Kyiv and Zaporizhzhia.
Most of them are solitary ones that are categorized in object-groups like “Castles and Fortresses in
Ukraine” or “Churches and Cathedrals in Ukraine” but there are also whole landscapes and their
compartiments integrated like the city of Zhovkva, the “Arboretum Oleksandriya in Bila Tserkva” or
the “Regional Landscape Park “Znesinnya“ in Lviv”.

The joint Ukrainian-German course will be conducted in the coming years. It is planned to use
the collected data further, for example for knowledge-transfer projects or touristic activities that
specifically address foreigners that show an interest in Ukrainian culture. The cooperation with
Ukrainian partners is a basic requirement for a successful project implementation.
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KABYCbH H.II., KJIOC JI.€. (YKPAIHA, JIbBIB)

EBOJIIOIIA KOHIEIIIIT CTAJIOI'O PO3BUTKY B YMOBAX CYYACHHUX
HIUBLIIBAINIMHUX BUKJIUKIB

Hayionanvnuii ynieepcumem «J/lvgiecoka nonimexnika»
79000, syn. Cmenana Banoepu, 12, Jlvsis, Ykpaina,; mailto: sr.dept@Ilpnu.ua

Abstract. The study analyzed the evolution of the concept of sustainable development of modern
civilization, and identified the main stages of its formation. It is emphasized that the global community
has reached the level of sustainable development in the spiritual and moral dimension, which is decisive
in overcoming all other challenges — political, economic, ecological and social.

Crpareris crajoro po3BUTKY JIFOJCHKOI IMBITi3amii, IMO mepemdadae 30alaHCOBAaHUMN
€KOJIOTIYHIH, eKOHOMIYHHAN Ta COIliaIbHUI TIPOTPeC CBITOBOI CHIILHOTH IPOTSATOM TPUBAJIOTO Yacy,
30epeKeHHs] YMOB ICHYBaHHS JIFOJACBKOTO CYCHUIBCTBA, WIJIICHOCTI ¥ KHTTE€3maTHOCTI Oiocdepw,
CTaOUTBHOCTI COMAJBHUX 1 KyJNIBTYPHHUX CHCTEM Ta IX IOAANbIIE TOJIMIICHHS, 3 OISy Ha
po30aiaHCOBaHICTh 1 JTUCTAPMOHIHHICTh, XapaKTepHi Ui pi3HUX cep cydacHOTo OyTTs, BU3HAHA
CBITOBOIO CIIJIBHOTOIO KJIFOUOBOIO CTpaTerie€to po3BUTKY oAcTBa y XXI cromitti. 3a saHMMH KoMicii
OOH, Bxe Ha Mexi XX-XXI croniTs piBeHb COLIANBHOIO CTaOUIBHOCTI CyCHiJIbCTBA BU3HAYABCS K
KPUTHYIHHH, 110 TOCTAaBUJIO i 3arpo3y 30aJlaHCOBaHUI MPOTPECUBHUN PO3BUTOK ITUBiTi3alii. Hapasi
gyepe3 ecKallallilo pOCiiichbkoi arpecii cuTyanis Ie Oinbllle YCKIQJHWIACS, B TOMY YHCIi, Ha
MIXXHApOJTHOMY PiBHI.

JlocmimKeHHs €BOITIONIT KOHIICTIIIIT CTaJIOTO PO3BUTKY YV APYTiH MOJIOBHHI XX — Ha MoYaTKy XXI
CTOJIITTS JI03BOJISIE BHOKPEMHTH JIEKIJIbKa eTariB i ctanoBienHs. Tak, | eran (70-ti — 80-Ti poxu XX
CTOJNITTS) XapakTepH3yBaBCs aKTyalli3alli€lo MpoOJeMaTHKH CTaJIOrO0 PO3BHUTKY, OOIPYHTYBaHHSM i
aKTyallbHOCTI, TIOB’SI3aHUMH 3 JisUTbHICTIO PuMcBKOro KiyOy, YCBIIOMJIGHHSM HEOE3MEYHOCTI
3arOCTPEHHS EKOJIOTIYHHMX mpobimeM U HeBimkmamHocti ix BupimeHHs (Kondepenmiss OOH mo
npobieMaM HaBKOJIMIIHBOTO cepeaoBuina, CTOKroyisM, 1972), mosBoio TepMiHY «CTalHid PO3BUTOK»
(I'.X. bpynnrnann).

Ha II erami (90-1i poxn XX cT.) Oy710 3a7eKIapoBaHO 3MiHYy IPIOPUTETIB Y PO3BUTKY JIIOJICTBA,
PO3pO0IIEHO KOHIIETIIIIO CTANIOTO PO3BUTKY Jtoichbkoi ruBimizamii (Lt Tucsgomitrs. [lopsmgok neHHumit
Ha XXI cromitTs, Camit 3emii, Pio-ne-XKaneiipo, 1992), o0rpyHTOBaHO OCHOBHI HampsiMH 11 pearizamii
Ha 3acaJax CHUCTEMHOTO MiAXOony (3 BHOKPEMJIEHHSM EKOJOTiYHOT0, €KOHOMIYHOTO W COI[iaIbHOTO
aCTeKTiB SK IMPOBITHUX), B TOMY YHCJI BH3HAYEHO POJIb OCBITH 1 COWiadbHMUX Ipyn y ii peamisarii,
OOTpYHTOBaHO HEOOXIIHICTh JOCSTHEHHS €KOJIOTiYHOI, €KOHOMIYHOI, JeMorpadivHoi, COIialbHOI,
TEXHOTEHHOI CTaJIOCTI.

Ha III etami (mogarok XXI cT.. — 20-1i poku XXI cT.) — po3poOKka HalliOHATHHHUX 1 peTriOHATBHIX
CTpATETil CTAaJIOro PO3BUTKY, MOMIYK KOHKPETHUX CIOC00iB Horo pocsruenns, oronomeHHs KOHECKO
JECATHIITTS OCBiTH aisi cranoro po3BuTky (2005-2014 pp.), HagaHHsA nAepkaBaMu 3BITIB MO0
peauizariii crpaterii cramoro po3sutky (Pio+5, Pio+10, Pio+20), siki 3aCBi[4MIIM HEJOCTATHRO BiI4yTHE
il BNPOBaKEHHS B CYCHUJIbHY NPAKTHKY, BHUCHOBOK IIPO BaXKIUBICTh IMOCHJICHHS COIIAILHOTO
KOMIIOHEHTA, POJIi JIOJACHKOr0 (DAaKTOPY SK BH3HAYAIBHOTO B JIOCSITHEHHI CTAJIOCTI PO3BUTKY Cy4acHOI
UBLUTI3AL].

IV eram (Bix moyaTKy IMOBHOMACIITA0HOT arpecii) XapakTepu3y€eThCsl HETYBAHOIO 3aTPO30F0 JIIS
0e3mekr i CTaJoro PO3BUTKY BCHOTO LHMBLTI30BAHOI'O CBITy, WOTO MPOIPECHBHOTO COILIaJbHOTO I
€KOHOMIYHOTO TIOCTYIy ¥ BOAHOpa3 HeOyBanuM 00’ €THAHHAM 3yCHIIb KpaiH 1 HApOAiB ISl MOJOTIaHHs
CKJIQJIHUX BUKIUKIB, IO TMOCTAIOTh SIK TEpe] KOKHOI OKPEMOIO JIFOIWHOK, TaK i CYCILIbCTBOM,
JICp’KaBOIO, HAIli€l0, IIMBUII30BAHUM CBITOM 3arajoM. /IOCBiJl OCTaHHBOTO Yacy 3acBiTYMB HeOyBay
€IHICTH JIIOACTBA y MPOTUAIl arpecii i aHTUTyMaHi3My ¥ CBIIYMTH PO MOOLII3ALII0 3yCHIb PI3HHX
COIaJIbHUX T'PYTI, 3HAXOHKEHHS OLIBIIIOCTI JIFOIeH Ha PiBHI CTAJIOTO PO3BUTKY B AYXOBHO-MOPAJIHLHOMY
BUMIpi, SKUI € BHUpIIIaJbHUM y TOJOJAaHHI YCiX IHIIMX BUKINKIB — €KOHOMIYHHX, IOJITUYHHX,
€KOJIOTIYHHX, COLIaTbHUX.
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MAKAP O.I1. (JIbBIB, YKPATHA)
CYYACHHUI CTAH PO3BUTKY JIJIOBOIO TYPU3MY

Hayionanvnuii ynieepcumem «JIvgiecoka nonimexuixay
79013, syn. C.banoepu, 12, Jlvsie, Yrpaina; oksanamakar@ukr.net

Abstract. Research examines the field of business tourism in Ukraine and the world market. The
main macroeconomic indicators of the world market of tourist services and the segment of business
tourism as one of its most important components are studied, the analysis of dynamics of development
of business tourism on an example of the leading countries of the world is carried out. The actual
statistical indicators of business countries of the world, indicators of dynamics of the market of business
and private travels in Ukraine are analyzed; features of business travel accounting. The impact of the
intensification of the business services sector on the regional development of Ukraine is described. The
factors that create obstacles to the development of business tourism in Ukraine, the prospects for the
development of the national tourism market are studied.

MixXHapOTHHI TYpH3M PO3BHBAETHCS B CYIEPEd TAKUM HEraTUBHUM (haKTOpaM, SIK TONITHYHA
TaK EKOHOMIYHA HECTaOUIBHICT, y 0ararbOX 4YacTHHAX CBITy. JlUIOBUI Typu3M JOCKOHAIO
MPAKTHKYEThCS Yy 3aXigHill MmiBKyJNi cBiTYy Ta A3iaTChKO-THXOOKEaHCHKOMY DETiOHi, 1 € OJHHM i3
HAaHOUTBIII TICPCIIEKTHBHUX CEKTOPIB CBITOBOI EKOHOMIKH, TPHWHOCSYH TPETHHY IOXOIB Bifg
TypuctuuHoi iHaycTpii y BBII kpain.

JinoBuii Typu3M MPOrpEeCUBHO PO3BUBAETHCS MPUHOCUTH KpaiHaM BiJIMiHHI peHTHHTH iMiKeBOT
MPUBAOJIMBOCTI Ta BEJIMKI TOXOIHU BiJ raidy3i Typu3My, 3HaUHa YaCTHHA BUTpPAT SAKOi, 30cepekeHa Ha
Oi3HeC-KITIEHTYpi 1 opraHizamii MacoBHX MO, CpIMOBaHUX Ha ii 3amydeHHs. JiTOBUH TypH3M €
HAWOIbII TPUOYTKOBHH BHUI TYPUCTHYHHMX TOI3AO0K, OCKIIBKH HIOAEHHI BHUTpaTH O0COOH, sKa
3aiiMaeThCs Oi3HECOM, Y CEpeTHHOMY B TPU pa3 MEpPEeBUIIYIOTh BUTPATH IHIIOTO BUAY Typucta. Ha
BCECBITHROMY piBHI, pHHOK nijoBoi iHmycTpii y 2020 pormi, cnimparoduck Ha AaHi 3BiTy BcecBiTHs
typuctuuna opranizanis (UNWTO) Busnavae, mo 3 6,5 tpnH. monapis CLUA, mo € riobaibHUM
o0opoTtoM TypuctudHoro 6izHecy — 390 mupa. nonapis CIIIA npunanae Ha AiIOBY 1HIYCTpitO, IO B
Mexax 2020-2030 pp., iMOBipHO, 30LTHIIATE O0OPOT y 5 pa3iB, JOCATAIOYH ITO3HAYKH Y 2 TPITH. J0JapiB
CHIA. IIlopivuHo y r1o6anbHOMY MPOCTOPI BigOyBaeThest moHaa 150 MinbioHIB MOJOPOXKEH 3 JIJIOBOO
MeToro. KokHa choma moi3ika 10 €Bpomnu, KokKHa BOCbMa 0 AMEpUKH 1 KOXHa 11’sita 10 A3ii — Mae
NioBY MeTy. HaWBIITMBOBIIIIUME KpaiHaMU CBITOBOT'O IIJIOBOTO TYpU3My, 1o Bxoaath y TOII-20 y
2020 pomi e: CIIA, Himewyumna, ®panmis, Icmanis, BemmkoOpuranis, Itamis, Kurait, Smonis,
Hinepnannu, [optyramis, Kanana, ABcrpanis, PecnyGnika Kopes, Bensris, LIBemis, Actpis,
Beituapis. Ykpaina Bexe IinoBi BigHocHHHM 3 212 kpaiHamu cBiTy. Hailbinbin akTUBHI TOProBenbHi
BimHOCHMHHN YKkpainu 3 Ilomemiero, HiMmeuunnoro, Kutaem ta TypedumHoro. AKIEHTYIOUHM yBary Ha
KpaiHaX, IO € TOCTaYaJIbHUKaMU [UIOBMX TYPHCTIB B YKpaiHy, BapTo Bim3Hauuth: llomsmry,
Himeuunny, Yropuwny, Typewunny, Kuraii, CLHA. Itaniro, BenukoOpuranito, JlutBy, I'pysiro,
Azepbaiimkan, @pantito, bonrapiro, Pymyniro, CrnoBauunny, Yexito, [3pains Ta Icmamito. Ha Hux
npunamae 61mu3pKo 62% Bif 3aransHO1 KibKocTi MICE-TypucTiB B Ykpainy. [lomynsipuzariist xitoBoro
TYpU3MY - OAMH i3 MPIOPUTETHUX HANPSMKIB MPOTpaMH PO3BUTKY TypusMy ans Ykpainu. bisHec-
TYpHU3M JIa€ MOXIIMBICTh MONIYKY HOBHX MapTHEPiB, 0OMiHY iH(popMalliero, MOCUICHHS POQECiitHOTO
JOCBiy, 3MIIIHEHHSI KOPHOPAaTUBHOI KyJbTypu. B kpaini po3BuBatotbesi cepu IT - TexHomorii,
MEIUIMHHA, TPOMHCIOBOCTI, TYPH3MY - [UISl SIKMX 3YCTPii € BKpai BasKIIMBUMH AJISI IPUUHSATTS PillIeHb,
HaBYaHHS, BAOCKOHAJIEHHS poOOTH i1 TUIaHIB Ha MMOJaJbIIe MaiiOyTHE.

[TimcymMoByrOUH BUITIE BUKJIAICHE MOKHA 3pOOUTH HACTYITHI BUCHOBKHY - JTiIepaMy MI>KHAPOTHAX
IHAMBIAyaIbHUX AUIOBUX MOI310K € €Bpoma. [IpoBimHy ponb Bimirpae 3aximHa €Bpora, a HaHOIIbII
JMUHAMIYHO PO3BUBAETHCS A3iaTChKO-THUXOOKeaHChKHH perioH. HeoOXimHWM € MmigBUIIEHHS pPiBHS
OCHOBHHX HAMNPSMKIB CTHMYJIOBAaHHSI TYyPHCTHYIHOI HiSUTBHOCTI B YKpaiHi, IO 3MOXKE TOCHIUTH
B3a€MO3B’SI30K TYpH3My 3 IHIIMMH TIPIOPUTETHUMHU cdepamMu PO3BUTKY KpaiHM Ta PETIOHIB, IO
CIPUATUME 3POCTAHHIO CKOHOMIYHUX MTOKA3HUKIB, 30UIBIIICHHS PiBHS JJOXO/IIB HACEJICHHS, HATIOBHCHHS
OIO/DKETY Ta CIIPUSTHME 3pPOCTAaHHIO KOHKYPEHTOCIIPOMOXHOCTI TYPUCTHYHOT TaIy3i.
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JITBAK O.A. (YKPATHA, MUKOJIAIB)

INUTAHHA NEPEPOBKHU EJIEKTPOHHHUX BIIXOJIB B KOHTEKCTI
PO3BUTKY HUPKYJIAPHOI EKOHOMIKHA

Hayionanvnuii ynieepcumem xopabnebyoysanns imeni aomipana Maxaposa
54025, np.-m. I'epoie Vkpainu, 9, Muxonais, Ykpaina, olya.litvak@gmail.com

Abstract. Topical issues of the formation of electronic and electrical waste, the volume of which
is growing rapidly, are considered. At the same time, technological, environmental and financial
problems arise. Therefore, to promote the circular economy, special attention is paid to electronic and
electrical waste. Measures are proposed for the efficient use of products and the removal of recyclables
through reuse, recycling and other forms of recovery.

Baxko ysBUTH cydacHe JXUTTS O€3 eIeKTPOHHUX MPHUCTPOIB Ta EIEKTPOOONaIHAHHSA, SKi
BUKOPHUCTOBYIOTBCS SIK Y TTOOYTI Tak 1 B mpodeciiiHiil AisTbHOCTI. AJie BiZIXOH, SIKi BOHH CTBOPIOIOTH,
CTAlOTh 3HAYHOK MPOOJIEMOI0 HA NUISIXYy BUPINICHHS MUTaHb 3MEHIICHHS HETaTUBHOT'O BIUIMBY Ha
nmoBKiws. He3Baxaroun Ha Te, 110 3arajbHUA 0OCST €IeKTPOHHUX BiAXOJIB Y CBIiTi He nepeBuInye 5%
BiJT 3aTaJTbHOI KIIBKOCTI, TEXHOJIOTIUHI, €KOJIOTIUHI Ta (hiHAHCOBI MPOOIIEMH, STKi CTBOPIOIOTHCS TAKMMH
BIJIXOIaMH, YK€ 3HAYHI.

Binxoau enekTpoHiKM MICTATh LM CIIEKTp HeOe3meuHnx 3a0pyJHIOBaiB, cepe/l IKHX MOXKHA
BHJILTUTH OCPUIIiH, PTYTh, MHIII'SIK, CBUHEITH, KaIMil, MTOTIBIHIIXJIOPHT (SIKHI caM cO00t0 HEUTpaThHUH,
aje mepepoOKa SIKOTO € TOCTPOIO EKOJIOTIYHOI0 MpobemMoro). OmaHaK, mops i3 3a0pyAHIOBaYaMHu BOHU
MICTSTh JIOPOTOI[IHHI METalM, Taki SK 30J0TO, Cpibio, IIaTWHA Ta Malafiif, mo poOUTh IeH BUA
BiJIXO/IiB IIHHUM BTOPUHHHUM PECYPCOM.

Haii6inpry muToMy Bary B 3arajJbHOMY 00CsI3i JJaHUX BiJIXOJIB Mac BeJMKa IMOOYTOBa TEXHiKa
(mpaspHi MaIIMHY, XOJOJWILHUKH TOILO), HA SIKY MPHUIaaae OiblIe TOJIOBHUHH Bijl 3aralbHOI KIJIBKOCTI
3i0paHMX eNeKTPOHHMX BiaxoJiB. HaliMeHmmMH BiCOTOK MAlOTh Taki Kareropii BigXOmiB sK
€JICKTPOIHCTPYMEHTH Ta MEAMYHI TPUCTPOi (Tad. 1).

Tabauys 1
CkJaJ BigxXoiB eJIeKTPOHHOTIO Ta eJIEKTPHYHOr0 o01agHaHHsA B €C

. . [Turoma Bara B 3arayibHiN
Bun Binxonis . . . .
KUJIBKOCTI 310paHuXx BigxoxdiB, %

Benmka noOyToBa TexHika (MpaibHi MallMHU, XOIOJMILHUKH, €JICKTPHYHL 52,7

TUTATH)

CrnioxnBua TexHika (BizeokamepH, MOO1IbHI TesieOHH, TIOMIHECLICHTHI JIaMITH) 14,6

Ta GoToeNeKTPHYHI IaHei

IT Ta TenexkoMyHikaltiiine obmaaHanHs (HOYTOYKH, IPUHTEPH TOIIIO) 14,1

JIpiOHa noOyToBa TexHika (TMJIOCOCH, TOCTEPH TOIIO) 10,1

[Hnmi Bigxomu (e7IeKTPOIHCTPYMEHTH Ta MEJMYHI IPUCTPOT) 8,4

[IpakTrka yTwmizamii BimXoXiB Mae pi3HI TEHACHII B pi3HUX KpaiHax. B kpaimax €C
nepepobnseTbes Onm3pko 40 % Ttakmx BigxoniB. Tomy mnapnament €C, sK iHIIIATOp PO3BHTKY
IUPKYJISAPHOT eKOHOMikH, y JtoToMy 2021 pOKy YXBaJMB PE3ONIOIIKD MO0 HOBOTO IUIAHY i
[MUPKYJISPHOT EKOHOMIKHM 13 3aKIIMKOM 10 JOJATKOBHX 3aXOMiB Ui JIOCSATHEHHS BYIJICHEBOI
HEHUTpaIbHOI, CTaN0l 1 HeTOKCHYHOT eKoHOMIKH 70 2050 poKy.

Oco0nHBa yBara npuIiIIEThCS CaMe CEKTOPY CICKTPOHHHX Ta ICKTPUYHUX BiIXOJIIiB, OCKUTLKU
MPOAaXKi eNeKTPOHIKH MPOJIOBKYIOTh 3pOCTaTH, a IepepoOKa Ie Ha HU3bKOMY PiBHI.

CTBOpeHHS TPOMAACHKUX IIEHTPIB 300py CIEKTPOHHUX BiIXOIiB 3MOKE CHOPMYBATH JTAHITIOKKH
TEXHIYHUX Ta MaTepiaJibHUX MOCTa4YaHb JIs IEPEePOOKH €JICKTPOHHHX MTPOIYKTIB, @ TAKOK 3a0€3MCUUTh
BUKOPHCTaHHS I[IHHUX €JIEKTPOHHUX BIiJXOJIiB HA HU30BOMY PiBHI Ta 3amodiraTuMe iX MOMaJaHHIO0 Ha
3BAITHIIIE.

Takox BelWKe 3HAYCHHS Ma€ MEPEOCMUCIICHHS JW3aiiHy Takoi MPOAYKINI IJisi 3a0e3mmeueHHs
€KOHOMIYHOTO BHUKOPMCTaHHsS TOBapiB, a TaKOX iX KOMIIOHEHTIB i MarepiamiB. Bce 1e MOBHHHO
MOYMHATHCS Ha PiBHI MPOEKTYBaHHS Ta BUPOOHMIITBA €IEKTPOHHOrO obOnamHaHHA. [yis oTpuMaHHS
ONITHMAJIEHOT KOPHCHOCTI BiJ MPUCTPOIiB MOKIIMBE JTOJaBaHHsI O1IBII SKICHOT 1 AeTaIbHOT iHpopMaIIii y
BUTJISIII TIOCIOHMKA 3 eKCILTyaTallii, 0 MOXe JOINOMOITH PEMOHTYBaTH a0 BiHOBIIOBATH MPOAYKT
Ok epeKTUBHUM CIOCOOOM, y TESKHUX BHUITAKaX HABITh CAMHUMH KOPHCTYBadaMHu.
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JIICOBCHKA JL.C.,TEPEBYX A.A, MPUXIHA O.B.,
MAJILOBAHUI M.C. (YKPAIHA, JIbBIB)

MOJIEJIb BUSHAYEHHSI BAPTOCTI TEXHOJIOT'Ti
EKOJIOI'TYHOI'O CIIPAAMYBAHHA

Hayionanvnuii ynieepcumem «JIvgiecoka nonimexuixa»
79013, eyn.C.banoepu, 12, Jlvsis, YVkpaina, coffice@lpnu.ua

Abstract. Without a well-founded approach to determining the cost of eco-technologies, there is
a high probability of systematic errors in various areas when forming a strategy for their
commercialization.In the work, the authors formed a methodical approach for determining the price of
the technology of ecological direction. The approach is comprehensive and is based on using the
advantages of competitive and cost-effective approaches. The criterion for determining the optimal time
for concluding transfer agreements in the business environment is the minimum consumer costs at the
established level of environmental safety.

The developed methodological approach was tested on the example of the development of
scientists of the Lviv Polytechnic. Without a well-founded approach to determining the cost of eco-
technologies, there is a high probability of systematic errors in various areas when forming a strategy
for their commercialization.

VY uiit poboTi MU PO3IIISLAAEMO E€KO-TEXHOJIOTIT 3 TO3HUIiT KIIEHTOOPIEHTOBAHOTO MapKETHHTY,
TOOTO B IICHTPI yBaru nepedyBae CIOXKHBYA LIHHICTH MPOAYKTY. ToMy caMe mapaMeTpu IIHHOCTI
€KOJIOTIYHUX TEXHOJIOTiH (POPMYIOTh IHAMKATOPH PiBHIB TEXHOJOTIYHOT TOTOBHOCTI.

TexHOIoTii eKONOTIYHOTO CIPsIMyBaHHA BHPI3HSIIOTHCA 3HAYHMMHU BUTPAaTaMU BIIPOBAIKCHHS,
K1 MOXKYTh OyTH 3aCTOCOBaHi JIsl iX peainizalii y cy0’exra 6i3Hecy. OKpiM TOT0, BUTPATH pO3pOOIeHHS
TaKAX TEXHOJIOTi MAaloTh AyXe PI3HOIUIAHOBI TUIOIIMHU BUMIPY y 3B’S3KY 13 pi3HHUMH 00’ €KTaMHU
BINTUBY TEXHOJOTIH. Y poOOTi IpoaHaTi30BaHO MOJEIi BHU3HAYEHHS BapTOCTI ekojoridanx R&D
products mis GopmyBaHHsS cTpaterii iX KomepIiamizamii y pUHKOBE cepeAoBHINE. ABTOPH IiHILIN
BUCHOBKY, 0 HaWOiMbII palioHaJbHO 3acTOCOBYBAaTH INPH YKIAAEHHI yroj Komepiiamizamii
KoMOiHOBaHMiT MeTo1. KoMOiHOBaHMI MeTO/I OEAHY€E B cOOi TIepeBaru BUTPATHOTO Ta KOHKYPEHTHOTO
MiAXOMIB, NMPH I[BOMY MeETOJ 0a3yeThCs Ha BHM3HAUEHHI PIBHS CHOXKHBYOI ILIHHOCTI PO3POOKH —
CYKYIIHOCTi TapaMeTpiB, SIKi 3a0e3MeuyI0Th PIBEHb €KOJIOT1YHOI Oe3MeKH.

ABTOpPCBKHIA METOJl anpoOOBaHO Ha MPUKJIAIl PO3POOKU EKOIOTIYHOTO CIIPAMYBAaHHS, BAKOHAHOT
npamiBHUKaMH «JIBBIBCHKOI momiTexHiku». JlocmimKyBaHa po3poOka Oyila BUKOHAHA MPOTATOM IBOX
eramiB. [lepmmuii eran — 2018 p — Buxonanns HTP «KomrmuiekcHa aHaepoOHO-aepoOHO-cOpOIIifiHa
TEXHOJIOTISI OUMILCHHS CTOKIB Ta iH(INBTpaTiB cMiTTe3BaUIy. Y 2021 pomui MpoaoBXKEHO BUKOHAHHS
HTP 3a temoro «Po3po0iieHHST TEXHOJIOTII MOTIEPEAHBOTO OUYUIICHHS (DUTHTPATIB ITONITOHIB TBEPIMX
MoOYTOBUX BiXOiBY». Y3arajibHeHi AaHi BukoHanHs HJIP nogano y ta0i.1.

Tabnuys 1
Y3arajibHeHi 3HAYEHHS] BUTPAT JJisl BU3HAYeHHs Hinu pe3yabtatiB HTP
Ha3pu moka3HHKIB 3HauYeHHS, THC. TPH.

Pa3omM BHTpaTH Ha BUKOHAHHS 224, 362
Bunaropoaa po3poOHHKaM 141, 996
Bceroro 1325,296
IToka3HMK JOTPUMAaHHS HOPM €KOJIOTI9HO1 Oe3MeKu 1,467
e 194421

Jxepeno: po3pobIeHO aBTOPaMU 3a Pe3ysIbTaTaMi ONUTYBaHHA po3poOHuKiB HTP.

ABTOpH 00rpyHTOBaHa i MOOYIOBaHA MOAEINb, SKa JO3BOJISE BU3HAYUTH ONTHMAJIbHE 3HAYCHHS
yacy AJsl YKJIaJeHHs1 yroau Tpancepy. KpurepieM onTuManbHOCTI BHKOPUCTAHO MiHIMYM 3arajlbHHX
BUTpAT CHOXHBaya (K cyMa MpuaOaHHs Ta BIPOBaIKEHHS). ABTOPChKA MOJIENIb BU3HAYCHHS BapTOCT1
€KO-TEXHOJIOTil J03BOJIsiE: MUGEPEHIIIOBATH Yy MPOTHO30BAHOMY TIepio/i BUTpPATH, IMOB’s3aHi 3
TEXHOJIOTI€I0 3a JDKEPEJIOM Ta MICIleM  BHHHUKHEHHS; MOJJIMBICTIO BpaxyBaTH OCOOJHMBOCTI 1
XapaKTePUCTUKU EKOJIOTIYHMX TEXHOJOTiH Ha PI3HUX PIBHAX TOTOBHOCTI; MOXJIMBICTIO BpaxyBaTH
JMUHAMIYHUHN XapaKTep pO3BUTKY CHOXKHBYOI IIHHOCTI €KO-TEXHOJIOTI1; THYYKICTIO IOJI0 3MiHU BX1THUX
JIAHUX TA AKTUBHOIO a/IalITUBHICTIO.
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KOIIEIb I'., BPUYVYK 1. (YKPAIHA, JILBIB)

EKOHOMIKO-YIIPABJIHCBKI HIAXOAU JEPKABHOI ITOJITUKA
EHEPITOE®EKTUBHOCTI

Hayionanvnuii ynieepcumem «J/lvgiecoka nonimexnikay
eyn. C.banoepu, 12, m. Jlveis, halyna.r.kopets@lpnu.ua

Abstract. Ukraine’s future sustainable development, as well as further cooperation with
international economic institutions, requires advancements in environmental management that are
currently in active development. Such environmental management is based in effective realization of
state energy efficiency policy in the context of future sustainable development of Ukraine. The effective
realization of state energy efficiency policy builds upon fundamental prerequisites and problem-solving
to maximize policy impact. The prerequisites for state energy efficiency policy include considerable
fraction of energy costs in product manufacturing or servics provision, which determines economic
feasibility of implementing state energy efficiency policy.

Posrmsgaroun cy4yacHi €KOHOMIKO-YIPaBIIHCHKI MIAXOMU  JEpKABHOI TOJITHKH, CIIiJ
y3araJbHUTH OCTAaHHI 3MiHH B IPOBEACHHI e KaBHOI IMMOMITHKH 3 €HEProe(EeKTHBHOCTI:

- 3pOCTaHHS BaroMOCTi €KOJIOT1YHHMX (DaKTOpIiB SK BaKIMBOI OCHOBH PO3POOKH CHEPreTHYHOI
TIOJIITHKY, SIKY 3/IACHIOIOTH SIK OpTaHW MiCIIEBOTO CAMOBPSIyBaHHs, TaK i MPHUBATHI MiAMPUEMCTBA 3
OJITHOYACHUM BpPaxyBaHHSAM OCOOJMBOCTEH BIIPOBAKEHHS 3aXOJiB 3 €HEpro30epeXeHHs OJHHUX Ta
IHIINX;

- CUCTEMHICTh BIIPOB/IXKCHHS BKa3aHHUX 3aXO0/1B, 3aCTOCYBaHHS €EKOHOMIYHUX Ta YIPAaBIiHCHKHX
IHCTPYMEHTIB pO3pOO0JICHHS, BIPOBADKEHHs, KoMeplliamizalii, iH(opMaIifHOro 1 TEXHIYHOTO
CYIIPOBOJY;

- Tepexia BiJl 3aTpaTHOTO A0 €HEProOIMIaHOTO MiIXOAY Y NMPaKTULi EHEeProcloKUBaHHS Ta
KHUTTENISUIBHOCTI MiCBKOTO KOMYHAJIBHOT'O TOCHOJApCTBAa Ta MaiiHa KOMYHAJIbHMX MiANPHEMCTB, a
TaKOX MPUBATHUX Oi3HECIB;

- BIIPOBA)KCHHSA 3aX0/[iB 3 EHEPTrOOMIAHOCTI, yIOCKOHAJICHHS 00Ky Ta aHaJi3y BUKOPUCTAHHS
PI3HUX THITIB EHEPrOHOCIIB, IO 3aCTOCOBYIOTHCS B iHPPACTPYKTYpi KOMYHAIILHOTO MaifHa, a TAaKOXK B
NPUBATHUX IiATPUEMCTBAX;

- 3aCTOCYBaHHS MOHITOPUHTY BUKOPUCTAHHS €HEPTOHOCITB, JOTPUMAHHS KOHTPOIIO HOPMAaTHBIB
iX BUKOPUCTaHHS, EHEPTroayanuTy, Ha OCHOBI SIKUX PO3POOIISIOTHCS OTPiOHI 3aX0H;

- 3aCTOCYBaHHS IIOJIaTKOBUX TmpedepeHiiid, cydyacHuX (DiHAHCOBHX MEXaHi3MiB, 3alydeHHS
E€HEePTOCEePBICHUX KOMIIaHIMH;

- 3pOCTaHHs pOJi YIPaBIIHIIB, EHEPrOMEHEIKEpiB Ta IX BIUIMBY Ha BIPOBAKEHHS
iHpOpMaLiHHUX Ta KOMII IOTEPHUX CHCTEM, CyYaCHOTO MOJEIIOBAHHS, TEXHOJOTiH (opMyBaHHS,
aHali3y Ta TMPOrPaMHOTO YIIPABIIHHSA CyYacHUMH 0a3aMH JaHWX, IO JO3BOJISIE ONTHMI3yBaTd i
OOTPYHTOBYBATH CTPATETIYHI PIIICHHS CTAJIOTO PO3BUTKY IIAMPUEMCTB Ta 3aKJIaJiB MYHIIAITATEHOTO
MaliHa.

JepxaBHa TONTHKA Ta €HEProomanHi pimeHHs y cdepi eHeproedeKTHBHOCTI Ha MPAKTHIN
TIOBHHHI BPaxOBYBAaTH:

- BICHKOBI Ta iHII TMI00ATBHI 3aBIaHHA OKPEMHX TEPUTOPIH Ta 00’ €KTIB;

- aHami3 AOIIBHOI iH(opMaLii MO0 pecypcHUX, TIodami3aiifHuX, IHTErpalliiHuX Ta 1HIINX
(hakTOpiB MIXKHAPOTHOTO 3HAUCHHS;

- BpaxyBaHHS JAeMorpadivyHuX Ha MIrpamiiHux (akTopiB pO3BUTKY TEPUTOPIH Ta OKpeMHX
00’ €KTIB;

- CTpaTerivHi pillleHHs i3 BiAOyJIOBH Ta pO3BUTKY MYHIIWTAIBHUX 3aKJIa/liB, MOKJIIMBI CUTYyaIlil
3 eHeproe(peKTUBHOCTI y 3pyHHOBAHNX MicTaX YKpaiHH.

Taka mTpakTHKa J[JO3BOJHUTH MpHAMAaTH SKICHI OOIPYHTOBaHI EHEProoIaJHi pIlCHHS,
YIOCKOHAIIIOE JIepKaBHY MOJITHKY 3 €Heproe()eKTUBHOCTI Ha OCHOBI E€KOHOMiKO-yNpaBIiHCHKHX
i AX0/1iB, TOKpaIIye epeKTHBHY peati3allilo iHCTpYMEHTIB CTaJIOTO PO3BUTKY.
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TOPOBLIOB LB., XPUCTUHYEHKO }0.K., FOBCYHOBCBHKHUH €.0.,
BOHJIAPEHKO 0O.0. (YKPAIHA, KUIB)

EHEPITOE®EKTUBHICTb: IPOBJIEMH HALIIOHAJIBHOI'O
3AKOHOJABCTBA

Hayionanonuu exonociunuii yenmp Yxpainu,
01032, m. Kuis, éyn. Cumona Ilemnropu, 7-9, oghic 63, bovs@gw.necu.org.ua
Hayionanenuii agiayitinuti ynieepcumem,
03058, m. Kuis, npocn. Jlnbomupa I'v3apa, 1, yevhen.bovsunovskyi@npp.nau.edu.ua

Abstract. The main shortcomings of the legislation of Ukraine in the sphere of assessment of the
implementation of energy-efficient measures in the housing sector are considered. An analysis of the
possibilities and regulatory basis for obtaining statistical depersonalized information on energy
consumption in the residential sector by local authorities was carried out. It is proposed to use, as an
alternative solution, the experience of the countries of the European Union in the implementation of
Voluntary Agreements on energy efficiency.

Hampukinmi 2021 poky VYkpaiHCbKe 3aKOHOAABCTBO 30araTWJIOCS JIBOMa MOTYXHUMH
JTIOKyMeHTaMu y cdepi eHeproeeKTHBHOCTI, a came: 3aKOHOM YKpaiHu Mpo eHeproePeKTHBHICTE» Ta
Posmopsiokernsim  KMY  Ne 1803-p Bim 29.12.2021 «llpo Harionaneuuii 1miaH mid 3
eneproedexktuBHOCTI Ha mepion no 2030 poxy». Ilepmmii 3 HUX BH3HAYae MPaBOBi, EKOHOMIYHI Ta
opraHi3amiifHi 3acajyl BiJHOCHH, IO BHHHUKAIOTH Yy cdepi 3a0e3MmeueHHsT eHePreTHIHOoi eeKTHBHOCTI
i 9ac BUPOOHMIITBA, TPAHCTIOPTYBAHHS, TIepeaadi, pO3MOALTy, TOCTa4aHHS Ta CIIOXKHBAHHS €Heprii.
Hdpyruii cnpsiMoBaHMi Ha JOCSTHEHHS HALliOHATBHOI METH 3 €HeproeeKTUBHOCTI - TIEPBHUHHE Ta
KiHIIeBe CHOXKMBaHHs eHeprii B Ykpaini y 2030 poui mae ckoporurucs Ha 22,3% Ta 17,1% BinnosigHo.

JKuTinoBwii cekTop € HaWOIIBIIMM CIIOKMBA4YeM KIiHIIEBOI €HEprii, dYacTKa CIOKHBaHHS
JKUTIIOBOTO CEKTOPY y CTPYKTYpi KIHIIEBOTO CIOXHBAHHS B YKpaiHi TpaJuIiifHO CTaHOBHJIA OJIHM3BKO
34%. 3a Hosum Ilmanom y 2030 pomi ms 4yacTka Mae CTaHOBUTH BChoro 26%. OTxe OCHOBHI
eHepro30epirardi 3aX0oAu MOTPIOHO IPOBOIUTH CaMe Y CEKTOPI KUTIIOBOTO TOCITOAAPCTBA.

KirrouoBuM MOMEHTOM IUTAHYBaHHI Ta BIPOBAKEHHI €HEProe(PEKTUBHUX 3aXOiB € JOCTYII 10
JIAHUX EHEepProcroKuBaHHs. Taki aHi J03BOJSIFOTh BU3HAYUTU PAaliOHM, TUIOBI OyJIWHKH, 110 MArOTh
HaOINbIlIe €HePrOCMOKUBAaHHA Ha | KB.M. HTJIOBOI IUIONII a00 MarOTh HAWOUIBIIMK IMOTEHIIiaN
E€Hepro30epeKeHHS.

BpaxoBytoun pyx VkpaiHu y Oik IerneHTpamizauii, eHeproeeKTuBHI 3aX0AH Y >KHUTIOBOMY
CEKTOpi MOBUHHI BUKOHYBATHUC ITiJ] KEPIBHUAIITBOM Ta 3a CIPUSHHS MiCIIEBUX OPTaHiB YIIpaBIiHHS. Aje
MICIIEBI OpTaHH BIaAW HE MAlOTh MOCTYITY JO MOTOYHOI iH(OpMaIlii Ipo CIOKWBAaHHS €HEPTeTHIHUX
pecypciB HE TITBKH Y MEKaxX TEPUTOPIaIbHUX TPOMAJI, a, HABITh, Y MEKaxX OJTHOTO HACEIIEHOTO IMYHKTY.
OTxe, ympaBiiHHS BIPOBAKCHHSM EHEProeeKTHBHUX 3aXOJiB BiJOyBa€ThCS XaOTHYHO, «CaMo
co00I0».

HopmaruBHi NOKYMEHTH, SIKi O peryimioBald JOCTYNl 1O JaHWUX CHEProCIOKWBAaHHS Ta
eHeproeeKTHBHOCTI B YKpailHCbKOMY 3aKOHOJABCTBI BiicyTHI. HaromicTs, muTaHHs AOCTYMy 10 OyAb-
SIKMX JaHUX PO3IJIAJAETHCS Yy 3aKOHOJABCTBI IO PETYJIOE JOCTYN 10 AaHuX (iHdopmarii) B minomy.
Hocrtyn no indopmanii perymoerbes 3akonamu Ykpainu "[Ipo goctym mo myOmivnoi iHdopmarii” Ta
"IIpo indopmarniro”, a Takoxk KoHBeHIII€RO TIPO AOCTYH A0 iH(QOpMAILii, y4acTh TPOMAJICHKOCTI B IPOIIECi
OPUAHATTS pillleHb Ta AOCTYH A0 NPaBOCYIAsS 3 HHUTaHb, IO CTOCYIOThCA NOBKULIA (Opxychka
KOHBCHITIA).

Iloxu mporanuny y moctyni 1o iH(popMarii mpo eHeproCIOXUBAHHS Y KUTJIOBOMY CEKTOpPi He
MOJIOJIAIM HOB1 HAIlIOHAJBHI 3aKOHOABYI JOKYMEHTH, MOXIIMBO CKOPUCTATUCS JOCBIJIOM KpaiH
€Bpomneiicekoro Coro3y, a came A0CB1IOM 3aIPOBaHKEHHS JOOPOBUIBHUX yToJl 3 €HeproeeKTUBHOCTI.

OcHoBHUM iHimiaTopoMm JloOpOBITBHNX yTOA 3 eHeproe(peKTUBHOCTI MAIOTh BUCTYIATH MiCIIEBi
opranu Biamd. I[liATpuMKy Ta BHpIMIEHHS CHIPHUX MUTaHb 3 MPUPOAHUMH MOHOIIONISIMHU
EHeprornocTayaHHs MarloTh 3abesneuyBatn HamionanpHi perymstopu: JlepkaBHe areHTCTBO 3
eHeproz0epekeHHs Ta eHeproeeKTUBHOCTI YKpaiau Ta MiHperioHpO3BUTKY.
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UIbHULIBKA-TUKABUYYK T .41. (YKPAIHA, JILBIB)

OIIIHKA TYPUCTUYHOI'O MOTEHIIAJY JIPOTOBUIIBKOI'O PAUOHY
JbBIBCHKOI OBJACTI

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuixkay»
79013, eyn. C.banoepu, 12, Jlvsis, Yrpaina, ilnytska8l@gmail.com

Abstract. Measures to improve the development of tourism in Drohobytsky district: creation of
new tourist routes; improvement and development of infrastructure, including improvement of roads,
construction of hotels, catering establishments, etc.; development of bicycle tourism, green tourism,
equestrian tourism, industrial tourism, skiing tourism, religious tourism, ecological tourism; cultural and
educational, ethnotourism and other types; strengthening the positive national and international image
of the district; creating a highly effective system for promoting the city's tourist products - advertising,
printing booklets, various guides, calendars, creating promotional videos, etc., holding various events
(festivals, congresses, conferences); restoration, repair, reconstruction, preservation of tourist facilities;
attraction of investments in tourist industry.

Jporobunpkuii paiion - yrsopenuit 2020 poky B pe3ysbTaTi aAMiHICTPaTUBHO-TEPUTOPIATBHOT
pedopmu. Jlo ioro ckiamy ygikinmiu: bopucnascebka, JlporoOuiibka, TpyckaBserpka, MeaeHHUIIbKA,
Cxigaunbka o0'eHaHI TepuTOpianbHi rpoMaau. JporoOMIBKUII pailoH Mae Oaratuil TPUPOIHO-
peCypCHHUH TTOTEHITIAN: 11¢ TOPH, PIYKH, MiHEPaIbHI JKepesia BOAM, BOIOCIIA N, TPUPOTHO-3aITOBI THUH
¢onn tomo. B Tpyckaemi, Cxignuni ta bopucnasi € nmoknaan MiHepansHOi Boau Tuiy «Hadrycsy.
Baratuii Takoxx mnpuponHo-3anoBizHui ¢(ong [porobuubkoro paiiony. Tak, Ha Horo Ttepuropii
3HaxoauThcsi HarioHanpamii mpupomanii mapk «CkomiBebKi beckumm», 1 micoBuit 3aka3zHuK Boms
SxyOoBa, 24 mam’sTku npupoad, | napamadTHU mapk, 1 3o00mapk, 2 3amoBigHi ypouuma, 1
JEHIPOJIOTIYHUH MapK.

HatiarpaktuBHimi TypuctidHi 00’ ektr IporoOUIbKoTro paiioHy Ha TEpUTOPIi:

1) Jporobumpka rpomama: My3sei «Jporoowuumnay» (dporobudu), Jlep:KaBHHU iCTOPHUKO-
KyJIbTYpHUH 3anoBinHUK «HaryeBudi», nepkBa Cesitoro FOpa B [poroOuui (BHeceHa IO CIHCKY
IOHECKO), nepkBa catux AmnocromniB Ilerpa i IlaBma i BacumissHchkuit MoHacTup (Jporoouq),
Hporoburibka coneBapus, Bummn (b'sakn, fApoma, [Naprenbepra, Hessmomcrkoro, doepmraiina ta
iHi), conepapus «Cainina» ta xorep Krooek (CteOHUK);

2) bopucnasceka: MiHepanbHa Boga «Hadtycs», BopucnaBchkuil icTOpHUKO-Kpae3HaBUMI
My3eit, CKaHCeH mpy Mys3ei HaTOBOI Ta Ta30BOi MPOMHCIOBOCTI, anTeKka-My3eii Moraxa 3era, nepes'sHi
nepksu Cesitoro IBana Xpecrurens, [lokposu Ipecsstoi boroponuti; [leperecerHHss MOIIeH CBATOTO
Muxkonasi, LlepkBa cBATOT AHHU;

3) Tpyckagenpka: MiHepanbHa Boga «HadTycsay, KypopTHUil mapk AnamiBka, naHmmabTHAR
nmapk Iligrip’s, xymoxHiii my3edt Muxaitma bimaca, myseit Icropis TpyckaBiyl, mepeB'sHi BULIH
(«IToronby», «lomnsna», «Ipaxkuna», «CsiTassaka» ta immi), CoGop cBaroro Mukonas Ta
€napxiaabHUi My3eif;

4) Menenumnpka: MeneHubKuil 300mapk «JliMmomo», dymoTBopHa ikoHa Boromarepi (c.
I'pymiB);

5) Cximnuneka: minepanbsHa Bona «Hadrycs», nucanka B CXigHuII, IepKBa CBATOro Mukoasi,
Mmy3eit OmenssaHa Cronpkoro (CXigHHLS), BITPOBA €IEKTPOCTAHIIIS.

[Ipn mpoMy MOXKHa BUAUTMUTH TPOMaAH, B SKHX Kpaimle pO3BHHEHA TYPHCTHYHA IHAYCTPid,
TypHucTH4HA iHQpacTpyKTypa, Oiiblie TypucTiB — e Tpyckasens, Cxignutst, poroouy.

OcHOBHI MMPOOJIEMH TYPUCTUYHOTO TOTEHIiany JporoOMImbKOro paioHy: HEIOCTaTHE
MapKeTHHTOBE TPOCYBaHHS NPOAYKTY HA TYPHUCTUYHOMY pPHHKY, HE3aJOBUIbHUH CTaH 00’ €KTiB
ICTOPUKO-KYJIBTYpHOI ~CHAJLIMHU, EKOJIOTIYHI MpoOlieMH, BTpara JOKEpesl MiHEpalbHUX BO[,
BiJICYTHICTb MPOMOYIIii MaJOBIIOMHX JECTUHAII, HEIOCTATHE IHBECTHIIIHE 3a0e3MeUCHHS
TYpPUCTHYHOI Tally3i, HEOCTATHRO PO3BHHEHA iH(paCcTpyKTypa (ToTeIbHA, TPAHCTIOPTHA, XapUyBaHHS),
HelocTaTHs KBamiikailis TpamiBHUKIB cpepu Typu3My, HEJOCTATHIN acCOPTUMEHT TYPUCTHYHHX
MOCTYT.
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PANKIV N.Y. (UKRAINE, LVIV)

FORMATION OF ECO-TOURISM SYSTEM IN UKRAINE BASED ON
SUSTAINABLE DEVELOPMENT

Viacheslav Chornovil Institute of Sustainable Development,
Lviv Polytechnic National University,
79013 Lviv, str. S. Bandery, 12, pankiv.natalia@gmail.com

Abstract. In Ukraine, there are objective circumstances for the development of ecotourism, in
particular, Ukraine has a unique natural potential, which in many cases far surpasses the preserved
corners of nature in the world. Ukraine has preserved the originality of natural complexes that combine
the beauty of untouched nature with the customs and traditions of peoples inhabiting natural territories,
which provides not only ecological but also ethnographic interest for travelers. Ukraine has a developed
network of nature conservation areas under the auspices of international organizations. Ukraine has rich
traditions in the field of harmonizing human relations with nature, which are reflected in the theory and
practice of sustainable tourism development.

Ukraine has a variety of natural tourist resources, which is an important prerequisite for the
development of ecological tourism. These are climatic, biological, hydrological, landscape resources,
sources of mineral water, therapeutic mud, etc. The total area of land suitable for recreation and tourist
use occupies 9.4 million hectares, which is 15.6% of the entire territory of Ukraine.

The following conditions must be ensured for the successful development of ecological tourism
and the most rational use of the ecotourism potential of the nature reserve fund (NRF):

e the flow of tourists to these territories should be limited and carefully regulated. This
presupposes the selection of optimal categories of visitors, instead of mass types of tourism for NRF, it
may be appropriate to organize long, specialized tours for a small number of groups;

» for the development of ecotourism, protected areas of the NRF should be used, first of all,
however, most of the ecotourism routes can be located adjacent to the protected areas and include the
main local natural attractions. In this case, NRF can receive income as organizers of ecotourism
programs on the ground, providing visitors with guides, conductors, and scientific consultants,
organizing excursion support, transport services, selling souvenirs, etc.

« if the creation of ecotourism routes directly on the NRF is possible since it does not contradict
the goals of their product and is related to their fulfiliment of tasks in the field of environmental
education of the population, it is necessary to plan the routes in the protected territory, their layout and
mode of use to ensure the preservation natural complexes and control over their condition;

« the development of ecotourism does not require the construction of new hotels on the protected
territory. Accommodation of ecotourists should be organized not in protected areas, but their
surrounding settlements. All these measures will also minimize the negative impact of ecotourism on
protected areas.

Therefore, the development of ecotourism is a strong lever for solving tasks during the transition
to sustainable development and teaching the importance of preserving biodiversity and local cultures.
Ecotourism activity can while preserving nature and remaining profitable, fulfill its crucial social role.

Thus, ecological tourism is a vivid example of the combination and balanced interaction of three
components of sustainable development - social, ecological, and economic. The social function of
ecological tourism consists in achieving the following main goals: restoring the spiritual and physical
strength of a person; environmental education and improvement of the culture of human relations with
nature; fostering a sense of personal responsibility for the fate of nature and its elements. The ecological
function of ecological tourism consists of the following main goals: increasing the effectiveness of state
structures in the field of control and prevention of environmental crimes; creation of new specially
protected natural areas; promoting sustainable use of natural resources and reducing threats to
biodiversity. The economic function of ecological tourism is oriented toward such goals as the provision
of economic value to services that carry out the functioning of the ecosystem, which includes protected
territories; generation of direct income for the protection of protected areas, including for nature
protection programs; receiving economic benefits for local stakeholders, including the population.
Therefore, it is appropriate to consider ecotourism as a socio-ecological-economic phenomenon in
which each component determines the other two and vice versa.
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CEHBKIB M.IL., KUSHUILIA M.B. (YKPATHA, JILBIB)
CTAJIMHA PO3BUTOK IBEHT-TYPU3MY: 3APYBIXKHUIA JOCBI/]

Hayionanvnuii ynieepcumem «JIvgiecoka nonimexuixa»
79013, eyn. C. banoepu, 12, Jlvsis, Yxpaina,; coffice@lpnu.ua

Abstract. Events are one of the most popular tourism products in many countries. They have a huge
impact on the environment, economy and society. Therefore, it is very important for event organizers to
use sustainable development practices. They should implement sustainable business practices into event
tourism. This study is aimed at studying these practices, in particular, international practices of sustainable
organization of events.

3rigHo 3 Billboard, mpubw3Ho 32 MITH JTr0ACH BiBIAYIOTH MPUHANMHI OTUH MY3WIHHH (hECTHBAITH
mopoky. OCKUTBKM Tak 0araTo JIOfe MOJOPOXKYIOTh CaMe 3 II€I0 METOIO, BIUTUB Ha HABKOJHIITHE
cepeloBHILe 3pocTae. Bemmka KibKICTh racTpojied apTHCTIB i MPOBEIEHHS MY3WYHHX (DecTuBasiB
MIPU3BOIATE 710 30LIBIIICHHST BUKH/IIB BYTJICII0. BpUTaHCHKI JOCHITHUKH 3’ ICyBaJIH, IO 1T SITh apTHCTIB,
SK1 BUPYIIMIN B TypHE, JIMIIE 32 IIICTh MICSIIB BUKUHYJIH B HaBKoiuIIHE cepenosuine 19 314 xr CO,,
1m0 ekBiBanenTHo 20 mepeTboTaM Tyu i Hazan 3 JIongona g0 Heo-Mopka. BBaxkaeThcs, 1110 epeBe3eHHs
BUKOHABIIIB 1 MAaHyBAIHHUKIB € HAHOUTBII €KOJIOTIYHO HEOEe3MEYHOI0 YaCTHHOO TOIiH KUBOT MY3HKH.

OnHak Jesiki apTHCTH, YCBIIOMHBIIH ITIO TPOOJIEMy, TIOYMHAIOTH BIPOBAKYBATH TPAKTHKH
CTaJIOTO PO3BHUTKY LIS TOTO, 100 3pOOUTH My3W4HI TYpH eKOJOTTYHIIMMH. [ikaBUM y IIbOMY KOHTEKCTI
e Typ rypry Coldplay, sxuii BinGyscs y 2022 pomi. Moro HasuBaoTh OTHEM 3 HAleKOIOMIUHIIIIX TYpiB.
3ycmms Coldplay 06a3yroThcst Ha Tphox mnpuHIHIAx: Reduce («3MEHIMTH HAaIlle CITOKUBAHHSA,
THTEHCHUBHO TniepepoldisiTu Ta ckopotuth Bukuan CO, Ha 50%y), Reinvent («miaTpumMyBaTH HOBI 3eJeHi
TEXHOJIOTI] Ta PO3BUBATH CTilKi, HATHU3bKI BYIJIELIEBI METOIM MPOBEICHHS TYpiB»), a Takoxk Restore
(«3po0UTH TypH MaKCUMAaIbHO KOPUCHUMH AJIs1 HABKOJIMIIHBOTO CEPEAOBHIIA, (PiHAHCYIOUH IPUPOAHI Ta
TEXHOJIOTIUHI MPOEKTH, a TAKOXK 3MEHITYI0UH 3Ha9HO Oibire COz, HiXK TPOIXYKYETHCS IMiJT Yac TYPiB»).
Konueprna ycranoska Coldplay Tenep Brito4yae KiHETWYHI TaHIIOBAIbHI MalJaHYMKW Ta CTalliOHAPHI
BEJIOCHITE/IN, SIKi MOXYTh CIIPSIMOBYBaTH €HEpriro Oe3nocepeHbO BiJ IIaHYBaJbHUKIB y HATOBII Ha
Oarapei, sSIKi KHUBISITH Pi3HI €IEMEHTH III0Y.

KoHniept — He €quHI My3W4HI TOJil, SKi MMOYHHAIOTh POOUTH KPOKH B HATPSIMKY CTiHKOCTI.
Mysununi ¢ecruBani, Taki sik Coachella, Takox OepyTs 10 yBaru 310poB’st 3emini. MacuBHI reHepaTopu
BUKOPHCTOBYIOTBCS JUTS IIIJI0JOOOBOTO TMOCTAYaHHS CICKTPOCHEPTIE€I0 BCHOTO (DECTUBAIIO, SKUBIICHHS
3BYKOBHX CHCTEM, OCBITIICHHS CII€HH, CTCH]IIB TPOJIABIIIB 1 TPAHCTIOPTHUX 3aCO0IB IS BIMIOYMHKY. 3a
nmanumu The Desert Sun, Coachella croproe 107 TonH cMmiTts, muine 20% 3 sSKUX HepepoOISETHCS.
®ecruBains 30upae 6m3bro 125 000 moduTeniB My3uKH 3 yCboro cBity. BinOyBaeTbes B mycTedni, a 1ie
O3HaJae, Mo i Yac (EeCTUBATI0 BUKOPHCTOBYETHCS 0araTo IIACTHKOBUX IUISAIIOK 3 BOIOO. 3TiIHO 3
JIOCIIDKEHHSIM, TIPOBeIeHNM B €IILCHKOMY YHIBepCHTETI Ta yHiBepcuTeti Jlxopmka MeiicoHa, BikoBa
nemorpadis BifBimyBauiB ux (pecTrBaiB 30ira€ThCs 3 TUMH, XTO HAWOUTBIIIE 3aHETTOKOEH] TPOOIeMaMu
3Mmiam kiaiMmary. llomymsapauii kamigopHiicekuit dectuBans 1me BpaxoBye. Y 2020 pori Coachella
OTOJIOCHJIA, 10 BKUBATUME 3aXOJiB IS TOTO, 1100 OYTH APYXKHILIUM JI0 HABKOJIUIIHLOTO CEPEIOBHIIIA,
BKJIIOYAIOYM BHKOPUCTAHHS 0araropa3oBHX IUIAIIOK AJIsl BOAM Ul 3MEHIICHHS OOCATIB IJIACTHKOBHX
BigxoniB. HoBa iHiniaTnBa Oyna peanizoBaHa i 4ac IbOTOPIYHOTO JBOTHXHEBOro 3axoay. Coachella
OTOJIOCHJIA TIPO CBOIO KamITaHito i Ha3Boto For Our Planet — 3akmuk mo miid, cipsIMOBaHUX Ha Te, 00
3pobutH (pecTrBaNL eKoNoriuHIMM. MeTa, siKky Hamaraetbes nocsrti Coachella, momnsirae B Tomy, 1100
paxyBaTd BUKHIM, C€KOHOMHUTH BoAy i mepepoOisitu Bimxomu. For Our Planet 3aoxouye ¢anariB
nmobuparturcs Ha pecTHBaTh KOMITAHISIMH, a TAKO)K BUKOPHCTOBYBAaTH KOHTCHHEPH JJIS CMITTS, SIKi OYIyTh
pO3MiIIIeHi 1Mo BCil TepuTopii ¢pectupamo. GecTrBab TAKOK HATOPOKYE BiNIBiMyBadiB 3a Te, 10 BOHH
3YMUHSIOTHCS B KEMITIHTY 3aMiCTh TOTO, 1100 MOJOPOKYBATH TyIH 1 HAa3aJ NPOTATOM BUXiAHUX. Jleski 3
MIPY3iB BKIIFOYAIOTH MEPEITyCTKH 32 JAMITYHKH Ta CyBeHIPH BiJ] BAKOHABIIIB.

3po3yMino, 10 HE TaK MPOCTO JOCATTH MaKCUMAaJbHUX MO3UTHBHUX PE3YJBTATIB 38 KOPOTKHH
nepiox yac. OnHaK IyKe IMOKa30BHM € Te, IO HalpsM Ha CTalHi PO3BUTOK € MPIOPUTETHUM SIK IS
OpraHi3aTopiB 3axOJiB, TaK 1 Uil TYpPHUCTIB. 3aBISKM «3€JICHUM» IHIIIaTHBaM JIIOAM 3MOXYTh Yy
HaOMKIOMy MaifOyTHROMY BiZBiyBaTH yiroOieHi hecTrBaii 3 MiHIMaJIbHIM HETaTUBHUM BIDTHBOM Ha
HaBKOJIMIITHE CEPEAOBHIIIC.
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CEHBKIB ML, CJIIMYYK J1.0. (YKPAIHA, JIbBIB)
HIYHUM TYPU3M Y KOHTEKCTI CTAJIOT'O PO3BUTKY

Hayionanvnuii ynieepcumem «Jlovgiecoka nonimexuixa»
79013, eyn. C. banoepu, 12, Jlvsis, Yxpaina,; coffice@lpnu.ua

Abstract. Night tourism is very popular in the modern world. This often has a negative impact on
the environment, given the scale of this type of activity. Therefore, it is very important to adapt the work
of nightlife to the principles of sustainable development. It is also important to explain to tourists,
consumers of nightlife services, the importance of an environmentally friendly way of recreation and
entertainment. Some successful examples of this way are discussed in this article.

Hiune )uUTTS 03HaYae MEBHI 3aX0/TM Ta PO3Bary, JOCTYITHI BHOUI B MICTEUKY UM MiCTi, 30KpeMa, I1e
MOJKe OyTH KOPOTKa MPOTYJISTHKA J0 TUISDKIB, KOHIIEPTH MiJl BIIKPUTHM HEOOM, BiJBiayBaHHS KIyOiB,
0apiB, mabiB Tomo. Typu3M Bigirpae BaxIUBY poJib 1uisl PyHKIIOHYBaHHS 3aKJa/liB TAKOTO THITY 1 € AyKe
HOMYJISIPHUM Y CBiTi. [IpoTe BiH Takok MOKe CTBOPIOBATH IIPOOIEMH AJIs1 HABKOJIUIIHBOTO CEPEIOBHINIA.
Y THmoBOMYy HIYHOMY KiyOi MmiJ dYac BE4YipOK BHUKOPHCTOBYETHCS YHMAJO IUIACTUKOBHX YaIIoOK,
COJIOMUHOK 1 CUTaper, sIKi Iicyisi BeYipKH IepeTBOPIOIOTHCA Ha Topy cMiTTs. Lle ocobmuBo HeOGe3meqHo st
HABKOJIMIITHHOTO CEPEIOBHIIA Y BUMAIKY BEUIPOK i/l BIIKPUTHUM HEOOM, ajpKe, SIK Bijomo, Oibme 90%
IUIACTUKY HE MepepoOIIIEThCs y TOH Yac, sIK Oin3bKo 1 MijbHOHA IUIACTUKOBUX IUIIIOK IPOAAETHCS Y
CBITI 32 XBUJIMHY.

Otxe, KIyOHMIA Gi3HEC CTUKAETHCS 31 3HAYHUMH BUKIMKAMM, TIOB’ I3aHUMH 3 HETaTUBHUM BIUTUBOM
MacoBOTO TypU3My Ha HABKOJMIIHE CepeloBUILE. BOpOTHCH 3 MM BIUIMBOM CIiJ 3 ypaxyBaHHSM
CY4YacHHX TIPaKTHK CTaJloro pPO3BUTKY. Uepe3 mMaHIEMil0 KOPOHABIpyCy BIPOBAKEHHS CHCTEMH
0araTopa3oBHX YAIIOK YCKJIAIHUIOCS, HE3BAXKAIOYH Ha JIOIUIBHICTD 3 TOYKH 30py CTAJIOTO PO3BUTKY. Lst
NpaKTHKa y MOEIHAHHI 3 OCOOJMBOCTSIMM IOBEOIHKM CIIOXMBAdiB y KiIy0ax 4acTo NPHU3BOAUTH [0
HEXUTTE3NATHUX, HEIOCTYIHHUX 1, MOXIIMBO, HaBiTh HEOE3NMEUHWX MPHUMIIIEHb. [HIMM TpUKIaIoM
HEKUTTE3JATHOTO HIYHOTO KUTTA MOXKYTh OYTH €HEproBUTPaTHI cTapi OyAiBi, e BiAOyBalOThCS 3aX0I1
— npo0Jiema, 3 SIKOI0 JOCHTh Ba)KKO BHopaTucs. 3a mizpaxynkamu Friends of the Earth Germany, onun
HIYHHAHA KITy0 CTIOYKUBAE CTIIBKU €IEKTPOSHEPTIl 3a OJUH BUXI1THHHA, CKITPKH OJTHE TOMOTOCIIOIAPCTBO 3a
TAH PiK.

ExonoriuHo HelIKiAIuBI HaMoi, sIKi KyMyIOTh Y MACOBHX IPOJABLIB, IrHOPYIOTh €KOJIOTIYHHI IEBi3
«Kynyire micueBe». Hanpuxnazn, poM OTpUMYIOTH i3 IyKpOBOi TPOCTHHU — HECTIHKOI KyJNbTYpH, sIKa
MOB’5i3aHa 3 BTPATol0 OiOpI3HOMAHITTA, 3a0pYJHEHHSM BOIM Ta IPYHTY, a TaKoX eposiero. KymiBms
«OpraHiyHuX» ab0 €KOJIOTIYHO YHCTHX HAIOIB MOXKE CIIPUYMHHUTH 3HA4YHI BUTPATH IS KITyOiB Ta 1HIINX
3aKajiB, fKi, 3a3BUYall, MEPEKIANAIOTh HA CIOXMBAaya, PH3UKYIOUM 3pOOMTH HIUHE >KUTTS Iue
HEIOCTYTHIIIAM, HiXK BOHO €. 3arajiom, 3a nanuMu Friends of the Earth Germany, ogus xiry0® BuKHIae
6mu3pko 30 Torr CO; Ha pik.

B ocTanHi poku Oyio JOCSATHYTO MPOTpecy B MEPEOCMHUCIIEHHI HiYHOTO XHTTS B YCHOMY CBITI.
IIpukiIamoM € eKo-IUCKOTEKH, MeTa SKUX — 3MIHUTH Haie po3yMiHHs Bedipok. Y Jlonaoni y 2019 porri
BiJIKpHUBCSI MIEPIINI HIYHUHN KITyO, SIKUI BIIIMOBUBCS BiJl OJTHOPA30BOTO IUTACTUKY. BOHNM BUKOPHCTOBYIOTh
MeTaJIeBl YalllK{ 3 TKAHMHHUMH TPHMadaMH, MO0 JIFOAM MOTJIM TPHUMATH CBOI YAIIKW MPOTITOM HOMI.
Takox 3aMiHWIM OyTHJIBOBaHY BOAY Ta pPO3POOHMIM HHU3KYy 0araropa3oBUX BHUBICOK, SKi
BUKOPHCTOBYBAaTHMYThCS Ha BCIX 3aX0JaX EKO-IUCKO. 3alpoBaJiiid ACMO3UT y po3Mipi 2 QyHTIB
CTEpJIHT1B, SIKMH TOCTI OTPUMYIOTH HAIIPUKIHIII HOYi, KOJIM OBEPTAIOTh CBOI YaIlIKH.

VY Can-®pannucko HigHuii Kiy0 Temple BUKOpHUCTOBY€E €HEPTiIO JIOJIEH, SIKi TaHLIOIOTh Ha Energy
Floors. Bracuuku xo4yTh €()eKTMBHO BMKOPHCTOBYBATH IIPOCTIp OYy/miBII, HAIIPUKIA, BHPOILYBATH
OpraHiuHi TpaBH, 3€J€Hb 1 TAPHIPH AJIS HAMOIB HA J1axXy OyAiBIIi, 3aNPOBAIMIN CUCTEMY Oararopa3oBUX
yamok. Butparu kiy0Oy 3pociu npubau3ao Ha 10% y HOpiBHSAHHI 3 IHIIMMH 3aKJIalaMH TaKOTO TUILY.

V bepmini Cenar bepiina gormomarae kiry0aM CTaTH 3eJICHHUMH 3aBISKH mpoekty Friends of the
Earth Germany cminbHo 3 clubliebe e.V.

PesynbraTn qOCiIKEeHb HOKA3yIOTh, 0 HIYHUIA TYPH3M MOKE HaJaTH HOBOTO IMITYJIbCY PO3BUTKY
€KOHOMIKH 332 YMOBHU CTJIOCTI, SIKa IOCSTA€ThCS HE JIMIIIE 32 JOMOMOTOI0 3aX0/iB 3 HEProeeKTHBHOCTI
Ta BiAHOBJIIOBAHUX JPKEPEIT CHEPTii, a if Yepe3 3MiHy CITOCOO0Y MHUCIICHHS.
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TABA M.L 3A3VJISIK H.I. (YKPATHA, JIbBIB)
BEJIOCHUITETHU TYPU3M: CYUACHHUM CTAH TA HOI'O EKOJIOTTYHICTD

Incmumym cmanozo poszeumky im. B.HYopnosona, Hayionanvnuii ynieepcumem «J/lv6iecora
nonimexuixay, 79013, syn. Kapnincoxoeo 2/4, enexkmponna nowma: Kaf_turyzm_lp@ukr.net

Abstract. Cycle tourists are increasingly prominent in the profile of world tourism and, in the
light of the literature, it’s essential, among other things, to examine more closely who they are, what
their concerns and motivations are that generate the choice of a cycle tourism product, and, as a priority,
the level of economic, social, and environmental impact they cause at destination.

Bemocunen y 0Oarathox 3HAYEHHSIX 1 OOCTaBWHAX € HAI3BHUAWHO €(DEKTHUBHUM, ICIICBUM,
MIBUIKUM, HaJJiiHUM BHJIOM TPAHCIIOPTY 1 moTpeOye HeGaraTo Miclsl UM 1HBECTHLIN NpH MpuaOaHHI Ta
eKcnnyaTaui'l" KpiM TOTO, BEJIOCHOPT Yy BChOMY CBITi BiJIKpHBa€ MOXIMBOCTI JI JOCTYITHOTO Ta
CTIfKOTO TPAaHCIIOPTY, CIPHSIOH 3/10pOBOMY CIOCO0Y JKUTTAL.

Cri BiA3HAYNTH, 110 BEIOCHUIICTHIHI TYPH3M — II€ IIBUIKO pO3BHBa0Oya rainysb 1 hopMa Typusmy,
KIJIBKICTB TYPHCTIB, SIKi HIM KOPUCTYIOTBCS 3pOCTAE 3 KOKHUM POKOM.

B ycbomy cBiTi BeNocHUIeIHUN TyprU3M Ma€e HU3KY BHYTPIIIHIX i 30BHINIHIX MepeBar, TaKuX SK:
nepeBard Jisi 3I0pOB’ s, 3MEHIIICHHS 3aTOPIiB 3aBISIKH BUKOPUCTAHHIO BEJIOCUTIENIA, EKOHOMISI MaJMBa,
3MEHIIeHHs 3a0py/THEHHS MOBITPS Ta IIyMY.

I'enepanbuuii qupekropat Pagu €Bponu 3 BHYTPIIHEOTO TPAHCIOPTY Ta TyPUCTHYHOI MOJITHKA
BH3HA4a€ BENOTYPU3M HACTYIHMM HMHOM: B OCHOBHOMY BiH BiJHOCHTBCS 1O BEJIOCHUIIETHOTO
BIIMOYMHKY, a BEJIOCTIOPT € HEBIJl'EMHOIO YaCTHHOIO TYPUCTUIHOTO JOCBIY.

3a BaXJIMBICTIO KPUTEPIIO PEKPEALlifHOTO BEJIOTYpU3MY BUAUISIOTH TPH OCHOBHI HOTO THITH:
BEJIOCHUTICTHUN BiMTOYMHOK, BEJIOCHUIICTHAN BIIMOYNHOK y BIAITYCTKY Ta OJHOJECHHUHN BEIOCHIICTHUI
BI3WT.

[lim gac momyky craTeil 3a KIIIOYOBHMH CIIOBaMH bicycle, tourism, cycling Ta TOLTYKOBUMH
¢inpTpaMu (IIOBHOTEKCTOBUMHU Ta PELEH30BaHUMHU) Oyino imeHTH(ikoBaHO 2472 cTaTTi U1 mepiomy
gacy IMONIYKOBO1 CHCTeMH 32 yMOBUaHHAM 1967-2022 pokwu, 3 asxux 2421 Oynu akageMivHi XKypHaIH Ta
30 Oynu orsiay.

EBomontiss TOKyMEHTIB BiIKpUTOTO JOCTYIY/TIOBHOTEKCTOBHX JIOKYMEHTIB y BiJIICOTKax BiJ
3arajbHOI KiJIbKOCTI 1I€HTHU(IKOBaHMX THUIIB JOKYMEHTIB JEMOHCTPYE, IO 0arato KOPUCTYBayiB Ta
aBTOPIB Bce OLbIIIe IiKaBIATHCS i€ TEMOIO.

Benotypuct — ocoba Oyap-sIKOi HallilOHATBHOCTI, SKa MPOTATOM IEBHOI'O MEPIOAy BiAIYyCTKH
BUKOPHCTOBYE BEIIOCHIIE]] SIK 3aci0 mepecyBaHHs 1 I SKOT 13712 Ha BEJIOCHUTIE/TI € BAYKIIMBOIO YaCTHHOIO
BOTO BiAMOYMHKY, 38 BUHATKOM KOPOTKHX TOI3/I0K A0 Mara3uHy.

Ha nganuit MOMEHT MOKHAa BHOKPEMHUTH TPH THITA BEJIOCHUTIEANCTIB, SKHX MOXKHA PO3TIIIATH SIK
YacTHUHY KaTeropii BEIOTYpPHCTIB: MOCBITUCHI BEJIOCHUIICTUCTH, 3IaTHI BIOPATHCA 3 OyAb-SIKUMH
YMOBaMH TOAOPOXKi; BETOCHIETUCTH CEPEIHBOTO PIBHS, MEPEBAXKHO MiJUIITKM TA MOJOII JIIOAU, HE
HACTITFKH BIIEBHEHI Yy CBOIH 3IaTHOCTI BIOPATHUCS 3 TOIOPOAOKIO; 1 JITH, SIKi HE 3BUKIIM M0 137U Ha
BEJIOCHIIE/II B YMOBaX JOPOKHBOTO PyXy Ta YacTO CYMPOBOKYIOTHCS Ta KOHTPOJIOIOTHCS CBOIMH
OaTbKaMH i 9ac MOI0POIKi.

bau3bKo ONOBHHN BETIOTYPHCTIB BiKOM Biz 25 10 49 pokiB; e nepeBaxxHo NpodeciiiHo akTUBHI
JIOAM; SKI OOMParoTh MPOTYJITHKK HA BEJOCHIIEAAx MapaMu abo rpymaMu mo 3—4 JroAnHHU, TOMI SK
OaxkaHHS I3IUTH OOAMHIII OOMEKEHE; CEPE/HS TPUBAJICTh BEJIOBIIYCTKA CTAHOBHTS Bij 5 110 14 1HiB;
nepeBaXKkHa OUTBIIICTh BEIOCHUIIEANCTIB TOTYIOTh c00i 1Ky Ta pOOJIATh MOKYIKK Ha MICITi, aje Ti, XTO
00izae B MiCLIEBUX pecTOpaHax, TaKOX JOCHTH IOIMYJISIPHI; cepel] BEIOTYPUCTIB HaOIbIIe JIToeH 13
CepeHBOI0 Ta BUIIOIO OCBITOIO.

Sk mokasye aHami3 mTepaTypHHx JOKEpEIl, BaXIIHBO BI[3HAYATH 3POCTAI0YY NOMYISPHICTH
BEJIOCHIIE/THOTO TYPH3MY, 0OCOOIMBO 3 HOro (pOKycoM Ha CKOHOMIYHOMY Ta COLIaIbHOMY PO3BUTKY B
pi3HUX reorpadivHux MacmTadax (MiClIeBOMY, HAIliOHATLHOMY Ta PEeriOHAILHOMY).

TpHUBOXHI TEMIHM BUCHAXEHHS MPUPOJHHUX PECYpPCiB HABKOIWIIHBOTO CEPEIOBHUINA BUMAratoTh
Oe3npele/ICHTHUX 3MiH Y 3MiHI €KOHOMIYHMX 1 COIIAJIbHUX I[IHHOCTEH 1 mpioputeTiB. TakuM 4HHOM,
coljaJbHa BIAMOBIAAIBHICTE CTala AEBI30M.

[MizcymoByrouM BHIIe3a3HAYCHE, MOXKHA 3pOOUTH BUCHOBOK, 1110 BEJIOCHIICIHUN TYPHU3M - OJIUH
3 HaWIMEPCHEKTUBHIMINX BUAIB CIIOPTUBHOTO TYPHU3MY, IO Ma€ BEIMKUI MOTeHHian po3BUTKY. [lomut
Ha HBOTO ITOB’S3aHHUMA, HacamIepel, 3 MOZOI0 Ha 3IO0POBHH CITOCIO XHUTTS, Bce OUTbINE oS
MMOYMHAIOTh HAJaBaTH IEpeBary NpaBHIBHOMY Xap4dyBaHHIO Ta 3aHATTAM CIOpTOM. Bemocmopt €
TapHUM BHOOPOM, a/Ke BUOMPAOUH HOTO MOKHA HE TUIBKH CTEKUTH 3a CBOIM (hi3MUHUM CTaHOM, a i 3
KOPHUCTIO ITPOBECTHU Yac, KATAIOUUCh PI3HUMHU MapIIpyTaMu.
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TABA M.L, BJIATA H.M. (YKPAIHA, JIbBIB)
CYYACHI TEHJEHLII PO3BUTKY YOPHOI'O I JUKAHJIOO-TYPU3MY

Incmumym cmanozo poszeumky im. B. HYopnosona, Hayionanvnuii ynieepcumem «J/Iov6iecoka
nonimexuixay, 79013, eyn. Kapnincorkoeo 2/4, enexkmponna nowma: kaf turyzm_Ip@ukr.net

Abstract. The conceptual provisions on which dark tourism and jiloo tourism are based have
been studied. The role of dark tourism and Jailoo tourism as one of the newest directions in the field of
tourism is defined. The expediency of the formation of jiloo tourism and dark tourism in Ukraine and in
Asia and development prospects of each of them. The problems of the functioning of relatively new
types of tourism structures are also highlighted.

«TeMHI» Typu CHOPHUSIOTH BITHOBJICHHIO (DI3UYHUX CHJ, JIOIOMAaralmTh BIiAIHTH  BiJ
MOBCSIKICHHOCTI, TO0AaYUTH IOCh HOBE, JIOTIOMAraroTh 3MiHUTH 00CTAHOBKY 1 BITIOYNTH, BOHU JAfOTh
TYpUCTY HOBi 3HallOMCTBa 3 MaHJPIBHUKaMH, MICHEBUMH JKUTEJAMH, CHPUAIOTH OakaHHIO Oiniblie
Ji3HAaTUCS Tpo iHII KpaiHW. AJie TOJIOBHE, IO CIPHSIE PO3BUTKY TAaKHX TYpiB, — 1€ MOXXJIHMBICTh
J3HATHCS TPaBIy MPO SKICh TMOIIi, y TOMY YHCII H TparidHi CTOPIHKHA HAIIOTO MHUHYJIOTO; BOAHOYAC
HEOOX1/THO MPOSIBIIATH MOBAry J0 XKepPTB TaKWX MOiH, TaM’ATaTH PO HUX Ta HE JOMYCKaTH MOBTOPEHHS
y Maii0yTHEOMY.

Mogosie TIOKOJTIHHA Bce OUnbIe MOYMHAE I[IKAaBUTHCS MICTHYHHM TypHU3MOM, ab0 TypH3MOM
KatacTpod, sIKHii HabyB MOMYJSIPHOCTI micis meperyisiay cepiany Bix HBO min Hazeoro «HopHOOMIBY.
ITicns fioro BUXOy Ha eKpaHH, TYPUCTHYHI KOMIIaHii, SIKi MPOTIOHYIOTh TYPH Y TIeH perioH, 3a3HaAYHIIN,
10 BigOysocst 30UIbIICHHS KUIBKOCTI BifBimyBauiB g0 40 BiacoTkiB. BinToni ykpaiHChKUH ypsia
OTOJIOCHB TPO HaMip 3poOuTH YOpHOOMIBCHKY 30HY BiI4yKeHHs OQIIiHHUM TYPHUCTUYHUM MICIEM,
HE3Ba)KAIOYH HA TPUBAITY Paliallifo.

VY nepion 3 ciuas o uepBeHb 2020 poky 30HY BigdykeHHs BimBinano 15 770 mroxei. 3rigHo 3
odimitanMu qaauMu L{eHTpy opraHizamiifHO-TeXHIYHOTO ¥ iH(opMariitHoro 3a0e3nedeHas Y 3B, Taka
KIJIBKICTh € Habararo MEHINOK, HDK y MUHYJI POKM TOro X mepiogy. Lle moB'sizaHO 3 BBeAeHHSIM
KapaHTuHy. HaiiGinpme TypucTiB Oynu B 30HI Bimuyx)eHHs y moromy — 6 210 moneit, a HaiiMeHIe y
gepBHI — 1136 0ci0. 3 18 Gepe3ns mo 1 4epBHS 30HA BiMUyKEHHS Oyja 3aKpWTa IS BilBiITyBaHHS.
[IpoTe 3a3HadaeThCs, U0 32 OCTAHHI POKH BiBigyBaHicTh YopHOOWMIIA 3pocia y KijlbKa pa3iB. 30Kpema,
y 2019 poui ii BigBimamu 124 tucsdi oci6. Haiibinbime BigBiyBadiB MPUI3IHIN 13-32 KOPIAOHY — Maiike
80%.

My3eit XipociMu paninie mpuiiMaB TOHaA | MIiTBHOH BiABiAyBadiB Ha piK, aje [ IUdppa
3meHtmIacs mpuommsHo 10 329 000 y 2020 pori Ta 406 000 y 2021 pori. Tum gacom «My3eir ATOMHOT
Bom0Ou B Haracaki» mopiuno BiasiayBamu Big 600 000 no 700 000 BiaBimyBauis, ane B 2021 pori BiH
npuiiHsB juiie 01u3pko 310 000 TypucTis.

Jxaitnoo-TypusM — e OJWH 3 IHHOBANIWHUX BHIIB TYpU3MY, SIKHUI CHpPABEIIHBO MOXE
HA3UBAaTUCS SIK EKCTPEMabHUM, TaK 1 €KOJOTIYHUM. 3 MOMEHTY TOSIBU MEPLINX HKAHIO0-TypHUCTIB B
Kupruscrani nomysipHiCTh IIBOT0 HANPSIMKY HaOWpae Bce OLTBINOI MOITYJSIPHOCTI. 32 OCTaHHI POKH
30inpLIMIaca KiJIbKICTb TOCTEH 3 €BpONEHCHKUX KpaiH: 3’sBunucst Typuctu 3 Katapy, CayzaiBcbkoi
Apagii Ta [Haii. AKTUBHO 3’SBISIFOTHCSI HOBI JECTHHAINI JUIA JDKAHIIOO-TYypU3My, B TOMY YHCII B
VYkpaini.

Micus 1is 1KaiIo00-Typru3My 3HaXOJSThCS Y BaXKKOJOCTYTHUX TEPUTOPISX TIIAHETH, SIKMX HaIla
IIABLJTI3AIiS 1I¢ HE BCTHUTJIA TOPKHYTHCS. TaKMMH MICIISIME € JDKYHTIII AMa30HKH, PaifOHH BHYTPIITHBOT
Adpukn, crenosi npocropu Cepenupoi A3ii, auki xamii Amnscku, Kanaam.

Jlo ocoOimBocTel MKalIoO-Typu3My MOMKHA BiTHECTH Pi3HI PiBHI €KCTPEMAaJbHOCTI I[OTO
BIJIMTOYMHKY, SIKi 3aJIeXKATh BiJl MICIIEBUX NPUPOJHUX YMOB, IT[0 BHMAararOTh BiJIOBIAHOTO PiBHS
¢i3n4yHOI WIATOTOBKM 1 CTaHy 3A0poB’st TypucTiB. LleHTpanmpHa A3is Hamae HaiOumbIn Oe3meyHi
JDKAI00-MapIpyTH. SIKIIO K X0UeThCs CIPaBKHBOI'O EKCTPUMY 3 BHUKHJIOM aJpeHalliHy, ToxAi Tpeda
urykaTH iHO HanpsMmkd. Lle mMoxyTh OyTh adpukaHchKi caBaHu abo Tpomivdi Jicu [liBneHHOT
AmepuKky, e pUPOAa NaHy€e B IEPBO3JAHHOMY CTaHi.

OT1xe, IKailIoo-Typu3M — OAMH 3 €KCTPEMAIbHHUX BHIIB TypU3MY, 3a JIOIIOMOTOI0 SKOTO TH
MOXKeIll IOTPAaNUTH y HE3BUUHI 0OCTaBUHU 1 MaTH 3MOT'Y BiUyTH, SIK y JaBHUHY 0€3 yCiX TEXHOJIOTiH
KWK paHimie. Biqay T Bcro crienudiky cepeTHbOBIYHAX a00 MEPBICHUX YMOB XKHUTTA. TeMHUN Typu3M
Ma€ BIUIMB Ha (OPMYBaHHS CBITOTIISAY JIFOJEH Ta BCi MEPCIIEKTUBY iCHYBaHHS i pO3BUTKY B YKpaiHi Ta
CBITI.
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TUMYEHKO 1.B., TPYBUI M.B. (YKPATHA, MUKOJIAIB)

AHAJII3 BILIMBY PEKPEAIIIMHOI JISIJIBHOCTI HA EKOJIOTTYHUI CTAH
MNPUBEPEKHOI TEPUTOPII TUWIIT'YJbCBKOI'O JIUMAHY

Hayionanvnuii ynieepcumem xopabnebyodysanns imeni aomipana Maxaposa
54007, np. I'epois Yrpainu, 9, Muxonais, Ykpaina, university@nuos.edu.ua
Pezionanvnuii nanowagmuuii napx Tunieyrscokuil
57400, eyn. Meouuna, 6, c.m.m. Bepezanxa, Muxonaiscoka ooa., Yrpaina,; grubyy@ukr.net

Abstract. The article is devoted to the issue of the impact of tourist activity on the population of
the Astrodaucus littoralis in the Tyligulsky Regional Landscape Park. The impact of tourist activities
on the meadow ecosystems of the park’s coastal territory was assessed and ways of their preservation
were proposed.

TuniryneChbKuii TMMaH — HalOindba BojoiiMa miBHIYHOTO [IprmuopHOMOpP’S Ta HaW4YHMCTIIWI
TuMaH YKpaiHd, TIpo30picTh SKOTO Jocsrae 7 MeTpiB. THITyIbChKUN JTUMaH Ma€ COJIOHICTH, KA B
Jiesikui epiof qocsrae 30 mpomisie, 10 B CBOKO Yepry BU3HA4a€e 0CoONMMBOCTI (hiopu Ta payHH TUMaHy
Ta MpUOEPEKHUX JTYYHUX E€KOCHCTeM. THIITyNbChbKHi JuMaH € 00’ekToM CMaparioBoi Mepexi Ta
Ba)KJIMBUM BOJHO-00JIOTHUM YTiAASM MIXKHApOIHOTO 3HAUYEHHsI. 3araioM Ha TepuTtopii Tuiiryiascbkoro
JTUMaHy croctepiraerbest Oipie 270 BHAIB NITaxXiB, 67 3 AKUX 3aHeceHi 10 YepBoHOI KHUTH Y KpaiHH.
Perionanpauii nangqmadTari napk TUIIryIbCbKHN, SSIKUH TYT QYHKIIOHYE Mae BEJMKE 3HAUCHHS JJIS
30epekeHHs] MPUPOJHOTO PIZHOMAHITTA (JIOPH Ta BHIOBOTO Pi3HOMAHITTS MTaxiB, MIATPUMKH
€KOJIOTIYHOTO 0aaHCy B PETiOHI.

3 moBHOMAcCHITAOHMM BTOPTHEHHSM pocii B Ykpainy BiiTKy 2022 poKy 3Ha4HO 301IBIIAIIOCH
AHTPOIIOTCHHE HAaBaHTAXXCHHS Ha peKpealiiiHi AUITHKH MapKy, cepel SKHUX € 1 0COONMBO IiHHI Ta
ypa3iIMBi AUISTHKY MIIIAaHUH Kic, 30HyBaHHS SKHUX Ta IpaBUia OXOPOHH JI0Ci HE 3aTBEPKEHO.

Cepen Takux niasHOK € Benmka ykpainceka (HinoBa) koca, e po3TamoBaHo BiIOMY YCTPHYHY
(dbepMmy, a TakoXkK sKa € TOIMYJIAPHA CEPeJ] TYPUCTIB K Miclie KemiiHry. Jlo 1boro yacy Ha JaHiii
TEepUTOpii He 00IAMTOBaHI B HEOOXiIHIN KiTBKOCTI OpraHi30BaHi MICISl BiIIOYMHKY Ta aBTOCTOSHKH,
110 [IPU3BOAUTH [0 3HAYHMX IIOLIKO/DKEHb I'PYHTOBOI'O Ta POCIMHHOIO MOKPUBY ypa3lMBUX AUISHOK,
30KpeMa BijJ TPOi3My Ta 3HAXOPKEHHS aBTOTpaHcropTy. Jlydni ekocuctemu Kic THINITyIBCBKOTO
JUMaHy TpeACTaBieHi Takumu Bugamu ¢iopu sk Limonium gmélinii, Allium oleraceum, Salicornia
europaea, Verbascum thapsus Tta immri, a Takox Astrodaucus littoralis, Bumy, skuit 3aHeceHuii 10
UepBoHOI KHUTH YKpaiHH AK BPA3IUBHIl 1 € IPUIOPHOMOPCHKUM €HIEMIYHAM BHAOM.

Ha puc.1 HaBeneHo Teputopis 3poctanns MopkiBaui npudepexnoi (Astrodaucus littoralis) na
Yinosiit koci.

o . . o 0 m o T
Puc. 1. Tepuropis 3pocranns Astrodaucus littoralis na Yinosiit koci

CaMe 1i JONAHKH 3HAXOIATHCS Tif MOCTIHHWUM aHTPONMOTeHHWM BIUMBOM. B 2022 pori Oymno
MOIITKO/KEHO O05m3bK0 40% 3a3Ha4eHOT TEPUTOPIi, 10 HAHECIIO 3HAYHY IITKOAY MOMYJIAIii MopKiBHUII
Ta ocenuily ii iCHyBaHHA. Bu3HaueHo, IO JaHa TEpUTOpisS 3TiTHO 30HYBAaHHIO TMapKy (He
3aTBEPPKEHOMY) BIJIHOCUTBCS JIO 30HU PETYJhOBAHOI peKpeallii, ajie pa3oM 3 TUM BOHa MOTpeOye
0COOIMBUX YMOB OXOPOHH, 30KpeMa, 3200pOHH B’i3ly aBTOTPAHCIIOPTY Ta BCTAHOBJICHHS HAMETIB.
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MOCKBJK S.€. (YKPAIHA, JIbBIB)
EKOJIOTTYHUI TYPU3M NNEPCIEKTUBU PO3BUTKY B YKPATHI

Hayionanvnuii ynieepcumem «JIvgiecoka nonimexuixay
79000, syn.C.banoepu, 12, Jlveis, Ykpaina
yaroslava.y.moskviak@Ipnu.ua

Abstract. Today, global environmental problems are of concern to all mankind. The ecological
crisis is a major factor in understanding environmental issues and taking action to improve the situation.
First, eco-tourism provides a holistic view of nature, man and cultural heritage, and secondly, this
industry is the most relevant in the Carpathian region and some regions of Ukraine.

Ha cporopni, r1006a1bHi €KOJOTiYHI MPOOJIEMH BHKIMKAIOTh 3aHEMOKOEHHS BCHOTO JIIOJCTBA.
ExonoriuHa kpu3a € roTOBHUM YHHHUKOM JUIsl YCBIJIOMIICHHSIM ITPOOJIEM JOBKUIISI Ta BXKHBAaHHS JIiil
II0JT0 TIOKPAIICHHS CUTYAIIii.

[To — mepiie, eKOJOTIYHUN TypU3M Ja€ MOXKJIMBICTH LTICHOTO OauyeHHs MPUPOAH, JTIOIUHH i
KYJIFTYpPHOI CHaIIMHM, a 10 — ApYyre , caMme Ll rayiy3b € HaiOinpm akTyansHoOw y Kapmarcexomy
pETioHi 1 JesTKuX 00acTsIX YKpaiHu.

Exonoriunuii Typu3M Cripusie pO3BUTKY KYJIBTYPH JIFOJIUHH 1 JoTToMarae 3100yBaTH HOB1 3HAHHS,
3aBISKM LIOMY JIIOAMHA CAMOBIOCKOHAIIOETHCS peaji3ye Ta MOJIIMIIY€e CBOI peKpealiiiHi Ta JyXOBHi
MoTpeOH, IO 1 CBIAYXTE MPO aKTyaIbHICTh JaHOI TEMHU JUILIOMHOI poOOTH.

VYxpainceki KapraTu BBaxaroThCsl MPUPOTHO-TeorpadiuHuM paioHOM Ta OJHHUM 13 HaHOUTBII
CIPUATIMBUX MICLUEBOCTEH IS PO3BUTKY €KOJOTiyHOro Ttypusmy. lle moB’si3aHo 3 OaratbMma
(hakropamu. HaliromnosHire - 11e XOpoImmid MPUPOAHUN CTaH, MIMPOKA TUIOIIA JICiB, BEMKA KiIBKICTh
BOJIY, BKJTFOUAIOYH PIYKH Ta JPKEpesa 3 YHCTOI BOJO0. JIesKi ripChKi piuKy BUKOPHUCTOBYIOTHCS JIJIS
craBy TypuctiB — [pyT, Uepemom, Ilpuanictpos'a. Cripusie po3BUTKY TYpU3MY JOCHTH MOTY>KHA
TypUCTHYHA IHPPACTPYKTYpa i TOCTUHHICTH MiCIIEBUX JKUTEITIB.

OKpiM TO3UTHBHUX PHUC, IO CIPHUSAIOTH PO3BHTKY TYypH3My, VKpaiHnchki Kapratnm maroTh i
HeraTHBHI O3HaKkHW. TyT 4yacTo WAyTh Aomli (1HOJI KiibKa IHIB) 1 BiIHOCHO HM3BKI Temmneparypu. Lli
(hakTopr OOMEXKYIOTH Yac TOJJOPOXKi Ta BIUTMBAIOTH Ha OE3MEKy TYypPHUCTIB.

Cepen mpuUpOIHUX pecypciB ekoTypu3My B Kapmarax HaWOiabIne 3HAYCHHS MAlOTh JicH. Y
paiioHi nepeArip’st HAWNMONIMPEHINI JIMCTSHI JIiCH, TIePEeBaXaIOTh 1yOH, rpabu Ta OyK.

B ocranni poku B YKpaiHi aKTHUBI3yBaBCsS PO3BHUTOK EKOJIOTIYHOTO TypusMmy. LlenTpamu
TYPUCTUYHOI MisIIBHOCTI EKOJIOTIYHOTO CIPSMYBAaHHS € 3aloBifHI TEpUTOpii, Xoda iX OCHOBHE
MpU3HAYCHHS — 30epeKeHHS TIEBHUX NMPUPOTHUX 00’ €KTIB, @ TAKOXK BiTHOBJICHHS IIHHUX 1 YHIKATEHUX
NPUPOJHUX KOMIUIEKCIB 200 iX BaXXJIMBUX CKJIAJOBHX €IEMEHTIB, BOHH MarOTh Ba)KJIMBE peKpealliiine
TYpPUCTHUYHE 3HAYCHHSI.

Taxkum guHOM, YKpaiHu, sKa Ma€ BEIHMYe3HE MPUPOTHE PI3SHOMAHITTS, Ma€ 3HAYHUN MOTEHITIa
JUISL PO3BUTKY €KOJIOTTYHOTO TypU3MY.
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TEOJJOPOBUY J1.B. (YKPATHA, JIbBIB)
OPTAHIBALISI XAPUYBAHHSI B EKOJIOTTYHOMY TYPI

Hayionanonuii ynisepcumem «JIvgiscoka nonimexuixkay,
79013 m. Jlvsie, 6yn. Kapnincokoeo 2/4, 1-i nasu.x., kim. 210. E-mail: tur.dept@Ipnu.ua

Abstract. One of the most important conditions for a successful hiking trip is maintaining the
body's energy balance. Carbohydrates provide 70-75% of the necessary energy, proteins and fats - 25-
30%. The presence of vitamins is of great importance. The correct ratio of proteins, carbohydrates and
vitamins in tourists should ensure proper nutrition. The correct diet can be made by analyzing the route
and weather conditions.

HatypayibHe 4ucTe €KOJIOriuHe XapuyBaHHS 30epirae i 3MIIHIOE 3OPOB'S JIFOJUHU, IiJABHIILYE
SKICTh 11 XKUTTA. 3a0e3leueHHsT HOPMAIbHOTO XapuyBaHHSA — OJHA 3 BAXKJIMBIIIMX YMOB YCITIIITHOTO
npoBeAeHHs noxony. [Ipu mpomy ciig Opatu A0 yBar, mi0 Xap4yBaHHS B €KOJOTIYHOMY TYpi MOXe
OyTu 0e3 MPUTrOTYyBaHHS TapsiYUX CTpaB, 00 MPOXOIUTHME Yy 30Hi, B fAKil 3a00pOHIETHCS PO3BOAUTH
BOTOHb.

Oprasi3M JIOIUHU MOTPeOye TOTPUMAHHS CHEPIreTHIHOTO OaaHCy — PIBHOTO CITiBBIAHOIICHHS
MiX BEJIMYMHOIO CHEPTOBUTPAT Ta KUIBKICTIO €HEPTii, 1[0 MOTPAIUIsS€e B OPraHi3M pa3oM 3 MPOTyKTaMH
xapuyBanHsi. OCHOBHE JKEpeJIo eHeprii € BYIrieBoaH, siki natoTh 70-75% HeoOxinHoi eHeprii. YdacTh
OLIKIB Ta )KHPIB Y CHEPTETUIHOMY OaJlaHCi opraHi3My 3BHUaiiHo ckiamae 25-30%.

[HTCHCUBHICTD, TPUBAJICT, Ta PI3HOMAHITHICTH (GopMHU (i3MUHOT HABAHTAXKECHHS 1 CYTTEBO
BIUIMBAIOTh HA BUTPATH eHeprii. Takox ciij mam’sTaT, Mo 3MiHa iIHTCHCUBHOCTI 0OMiHY PEUOBHH i
eHeprii BiOyBaeThCs 1 Ml BILIMBOM €MOIIill Ta (aKTOpiB MPUPOJHOTO CEPEIOBHIIA TAKUX SIK: BUCOTA
HaJ| piBHEM MOps, TeMIlepaTypa i BOJIOTICTh MOBITps, aTMOCc(epHUN THCK, CHiia BITpYy, Tomo. Kpim
I[LOTO, €HEPreTUYHI BUTPATH OPraHi3My 3alle)kaTh Bifl CTYNeEHs Horo TpeHoBaHOCTIi. llpaBuibHWMIA
pallioH XapuyBaHHS MOHA CKJIACTH, TPOAHAII3YBaBIIN MAPIIPYT Ta MOTOIHI YMOBH. SIK mpaBuiio, Jyist
MIIIOXIHUX 1 TIPCHKUX TIOXO/IiB BCTAHOBIIIOETHCS IBOPA30BE rapside Xap4uyBaHHS B JIEHb — CHIZIaHOK 1
Beuepsl, AKi TOTYIOTHCS B 30HAX, 1€ JO3BOJIAETHCS pO30MBATH HAMETH, a Ha 0011 3a3BUYAl TIAHYETHCS
«cyxuid maiiok». Jls roTyBaHHS TEpIIMX CTPaB B OCHOBHOMY BHKOPHCTOBYIOTHCS CYOIIMOBaHi
(3HEBONIHEHI) KOHIICHTPATH CYIIIB Y MakeTax 4u Opukerax. J[pyri cTpaBu — I Kallli Y MakKapOHH.
Heo00B’s13k0BO ApyYTi cTpaBW IUIAaHYBaTH 3 M SICOM, MOTO MOYKHA 3aMiHUTH CYXHMH (PYKTaMH UYd
rpubamMu, 13}0MOM, CMaKCHHM CaJIoM, TBEPANM CHpoM Toio. CBiXxi OBOUi, KpiM IUOYJIi 1 YaCHUKY, Y
KaTeropiHi MOXOIU SK MPaBUIO HE OCpyTh, 3aMIHIOIOYH IX CYIICHHMMH oBoYamu. Ha o0imm Moxe
IUTAHYBaTHCh «CYXHUH MalOK» — cajo, KOMYeHI 4K HaIiBKOIYEHI KoBOAacH, cup, puOHI YU OBOYEBI
koHcepBu. Cim mam’sTaTH, IO HecTada BiTaMiHIB NMPU3BOIUTH IO HAAMIpHOT BTOMH, CITaOKOCTI,
3HIKCHHS TTPare31aTHOCTI i CTIHKOCTI OpraHi3My JI0 MPOCTYIHUX 3aXBOPIOBaHb, TOMY KPiM ITPOIYKTIB,
HEOOXI1THUX IS OpraHi3allii TpUpa3oBOro XapuyBaHHS IIIe CJIiJl IPUTOTYBATH TaK 3BaHE «KUIICHHKOBE
Xap4yyBaHHS»: 1310M, CYXO(PYKTH, YOPHOCIIUB, TOPIXU TPEIbKi YM JIICOBI O€3 HIKIPKH, JHOISHUKH,
KapaMeJIbKH, TIOJIIBITAMIiHH 1 T.1I.

OTxXe, IpH CKIIaJIaHHI MEHIO HEOOXiTHO BpaXxOBYBAaTH TaKi BUMOTH IO MPOAYKTIB Xap4dyBaHHS
JUIS. TIOXOJy SIK: TEBHY KaJOPIHHICTh Ha OJHY JIIOJWHY B JICHb JUIS MIIIOXiJHUX MOXOIIB MEBHOI
ckiannocti; (mpubmuszno 2500 — 3000 kkanm B JeHb JUIsl MIMIOXIAHUX IMOXOJIB MEpPIIOl Kareropii
CKJIAJTHOCTI); TIPaBHJIBHE CITIBBIIHOIIEHHS OITKiB, JXHPIB 1 BYIJIEBOMIB — mpuOmm3Ho 1:1:4 (mis
KaTerOpiHHMUX TOXOIIB 3 TIPChKOTO Typu3My — 1:1,5:4,5); HasBHICTh BiTaMiHIB; CTIHKICTb JO TICYBaHHS;
PI3HOMaHITHICTb;, BITHOCHO HEBEJIMKHUI 00’ €M 1 Bara; BUCOKa SKICTb.

VY moxoji HalKpale MUTH YUCTy BOAy. Jlst Toro, 1mo0 Kpaiie BTaMOBYBATH crpary il MOXHa
TPOXH TiCOIIOBATH a00 JoAaBaTH ApiOKy TMMOHHOI kuciaotn. Koim Temmeparypa moBitTps Buma +15,
TO JIFOJMHI Ha 100y HeoOXimHo Boau 40-45 mir Ha 1 KT MacH Tijia, a KOJIU TeMIleparypa Hik4a +15, To
— 30 mu Ha 1 kr Baru Ha 100y. B cmeky, mij BIIMBOM MpSIMUX COHSYHHMX HPOMEHIB, 1000Ba HOpMa
MUTTS Ha TIOBMHHA cTaHOBUTH 50 Mt Ha 1 kr. [Tutu Bomy citij 3a31ajieriap, He YeKar4u CIpard, mpH
[[OMY B HE3HAUHI{ KiJbKOCTI. barato Bou MOXKHA BXKUBATH TIJIHKU Ha «BEJNHUKHX MpHBajax», 00 BOHa
OyJie YCKIIQJHIOBaTH POOOTY Ceplls i BAMUBATHU 3 OpPraHi3My KOPUCHI MiHepaibHi comi. Takoxk He ciij
MIUTH JI0 TIOBHOTO 3HUKHEHHS CIPAard, aJ)ke HACHYCHHS TKAHWH 1 3HUKHCHHS IMOYYTTS CIpard HacTaHe
TiTekH depe3 XBwinH 20. B TipcbkoMy moxomi Boay HOTPIOHO MHUTH i3 3pOCTaHHIM HaBaHTAKCHb,
HaANPUKIIAJI, IPY TiTHATTI B TOpY. 30KpeMa, i3 30UTBIICHHSM BUCOTH BOJIU MOTPiOHA MEHIIA KiTbKICTb.
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YLK 1.3., PUMAP I0.M., JIYILIUK M.B. (YKPATHA, JIbBIB)

KOHIENIA 35LJILINEHHS KIJIbKOCTH BOJOKWM ITPICHOI BOJIU B
KOHTEKCTI I'/IOBAJIBHOI'O ITIOTEIIJIIHHSA

Inemumym cmanozo poseumxy im. B.Hopnoeona, Hayionanvnuu ynieepcumem «Jlvgiecoka
nonimexuixay, 79013 Jlveis, 6yn. C.bandepu, 12, enekmponna nowma: murmarja@gmail.com

Abstract. Global warming can lead to very negative consequences, in particular, the emergence
of dry areas, flooding of areas, reduction of fresh water reserves. Therefore, to minimize the negative
consequences of global warming, it is worth considering the hypothesis of minimizing the flow of rivers
into the ocean. This can be achieved through such a change in the spatial location of riverbeds, which
will lead to a maximum increase in their length. In other words, the riverbed should be diverted away
from the existing channel, directing it along the flat territory in a zigzag trajectory covering the
maximum area.

I'mobankHe MOTEIUTiHHS, 3T1AHO 3 YUCICHHUMHU HAyKOBUMH MPOTHO3aMH, MOYKE IPU3BECTH 10 AYKE
HETaTHMBHUX HACIIKIB, 30KpeMa, BHHHUKHEHHS 3aCylUIMBUX TEPUTOPIA, 3aTOTUICHHS TEPUTOPIH
(BHACIIZOK IIBUINICHHS PiBHSA BOAM B OKEaHi), 3MEHINCHHs 3amaciB mpicHoi Boaw. lle mopymuiTh
€KOJIOTIYHYy pIBHOBAry, i TOPKHETBCS MPAKTHYHO BCIiX MOMyJsIii ¢ropu i dayHu, a Takok CTBOPHTH
BEJIMYE3HI MPoONeMH i1 Juist Jroaeit. ToMy, Iuts MiHIMI3yBaHHS HETATHBHUX HACII/IKIB BiJl aHAII30BAHOTO
sIBHIA, Tpeba oOTpyHTYBaTH eeKTHBHI (JOPMHU pearyBaHHs Ha MPOTHO30BaHI 3MiHU. 3a3HAYCHI TYMKH
CTaJIM TiICTABOYO JIJIsl BAKOHAHHS TOCIIJPKEHHS, PE3YJIBTATH SIKOTO, YMIIIIEHO B ITii JOMTOBIII.

Cytp mpoOsieMd (MiHIMI3yBaHHsS HETaTHMBHUX HACTIIKIB TJI00aJIbHOTO TMOTCIUTIHHSA) MOYKHA
copMyITIOBaTH y BUTJISII HU3KH 3aBaHb, 30KpeMa: 1) 30UThIIIeHHS KUTBKOCTH BOJIM Ha CyXO/10Mi; 2) 301ThIIIEHHS
3amaciB TPiCHOI BOAM; 3) 3SMEHIIICHHS ITOCTYIUICHHS BOJIM Y CBITOBHIA OKEaH. 3T1THO 3 JOMOBiIII0 MiXKypsimoBoi
IPYIIH eKCTIEPTIB 3 TUTaHb 3MiHH KIIIMaTy, cTBOpeHOi y 1988 porii BcecBiTHEOI0 METEOpOIIOTYHOIO OpraHi3allielo
i IIporpamoto OOH 3 nOBKiLIA, HalpalbOBaHO TakKi TOJMOBHI HANPSAMU PO3B’S3aHHS 3TafaHol MpoOiemMH:
ckopoueHHs BHKUAIB CO;, a TAKOXK TAKHMX TTAPHUKOBHX Ta3iB SIK METaH 1 TBEPMX YACTHHOK SIK caxka. Bomrodac
JIOIUTBHO IITYKATH TAKOXK 1HII HAMPSIMH TPOTHIII 3raJlaHuM siBUIaM. Ha Hail nmorisizt, oHuM 3 TIXOMIIB J10
PO3B’s3aHHS TPOOJIEMH MOXKE BHSBHTHCH TaKWil. 3OUIBIIEHHS KUTPKOCTH BOAM HA CYXOJOJMi, 30UTHIIICHHS
KLUTBKOCTH 3aItaciB TPiCHOT BOH, TIOHIKEHHS PIBHS CBITOBOTO OKEaHYy MOYKHA JTOCSTHYTH MIiHIMI3YBaBIIIH CTIK
PpidoK B okeaH. Lle MokHa JOCSTHYTH 4epe3 Taky 3MiHy IPOCTOPOBOIO pO3TallyBaHHS Pyclia PiUoK, sKe IPU3BE/Ie
JI0 MaKCUMaJIbHOTO 30UIbIIECHHS iX JOBKHHH. [HIMMU CIOBaMH, PyCIO piukd TpeOa BiBomMTH B OIK Bij
ICHYIOUOTO pycia, CIPSMOBYFOUM TIO PIBHUHHINA TEPUTOpIl 3WUT3arormojiOHOI TPAEKTOPIEIO 3 OXOIUICHHSIM
MakcHMaTbHOI ToTori. [1ix ac 1oro BOAOBIABEICHHS JOIIHFHO KEPyBATHCS TPUHANMHI TAKFIMH 3aCaaMu:
3MIHEHHS pycia IOBHMHHO BiOYBAaTHCS HIDKYE TpeOelTb TMAPOTEXHIYHNX CHOpy (1100 HE 3HIDKYBATH BOIHUMA
pecypc s oTped TiIpOSHEPTeTHKH); MAKCUMAIBHO CIPSIMOBYBATH HOBI PIiYMINA TIO TEPUTOPISIX, B SKUX €
HaWOLTRINIA HeZocTada Bomy. KiHIIEBOIO METOIO ITOBUHHO OYTH 3BEICHHS J0 MIHIMATEHOTO (JIOCTATHHOTO IS
CYZIHOTIIABCTBA PiBHS) PIYKOBOTO CTOKY.

Po3riissHEMO SIKUMH MOXKYTh OyTH HACJIJIKM TaKHX TiIposioriyHuX 3MiH. OLiHMMO Hacamrepesa, Ha
CKITBKA MOJKE 3MIHWUTHCS piBeHbh CBITOBOTO OKeaHy BHACTIIOK MIHIMI3YBaHHS pPIdKOBOTO CTOKY.
IpuitMeMo Taki TodaTkoBi naHi: mioma CBiToBoro okeany — 36190000 kKM% yHIpoIOBXK POKY BCi piuKu
3eMHOi Kyni BUIHBaIOTH B okead 47080 kM® Boau. B TakoMy pasi, AKIIO NPUIMUHATH HOTPATUIAHHS i€
BOJIM B OKeaH, PiBEHb BOAW B HHOMY ITOBHHEH 3HIDKYBAaTHCh Ha 13 cM IIOpoKy. MoKHa TMOpIBHATH
OTpUMaHi pe3yNbTaTH 3 MPOTHO3HWMH OIIHKAMM ITIBUIICHHS piBHA CBITOBOTO OKEaHy BHACIIIOK
rI00aJBHOTO TMOTEIUTiHHS. 3TiIHO 3 HUMH, 32 riepion y 110 pokis (Bix 1990 no 2100 poky) migitom piBHs
BOJIM MOKE CTaHOBHTH 10 2,44 MeTpa. Y BHIIQJIKy MTOBHOTO TPUIMHEHHS PIYKOBOTO CTOKY (3TiIHO 3
MIPOITIOHOBAHUM ITiTXOA0M) 3a IIei ke Tepiosl OKeaH MOBHHEH MOHW3WUTHCS Ha 13 mMerpiB. BogHouac,
JOLIBHO BpaxyBaTH, IO B OKPEMHX BHIIQJKax OOHYJIEHHS PIYKOBOTO CTOKY Oyne MpaKTHYHO
HEMO>KJIMBHM BHACHIJIOK TeorpadiyHuX MpuuuH (KOJH, AJsI IPUKIay, pyciio B Topax abo B IKYHIJIAX),
a B IHINMX BUIAJKaX PIYKOBUH CTIK TAKOXX HEJOIUIBHO 3BOJWTH IO HYIS, 3 MIpKyBaHb 30€peKEHHS
CYJHOIUIABCTBA, 30€PESIKCHHS SKOCUCTEM JICIBT PIYOK Ta HEOOXIAHICTIO 3a0€3eUeHHS MPICHOI BOJIO0
NPUMOPCHKHUX TEPUTOPIN. Y MiACYMKY, BOIHHMI OallaHC MK INTYYHO 3MEHIICHUM PIYKOBUM CTOKOM Ta
Horo 30UThIIEHHSM BHACTIIOK TII00ANBEHOTO TIOTEIUIiHHS Oy/ie B OCHOBHOMY 30epekeHHi. Sk mpukian
3aMpOIIOHOBAHOTO IMiIXOAY PO3pPO0JICHO MOKITUBHIH BapiaHT 3MiHM pycia [aimnpa.
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IHHUBIJIbHA BE3IIEKA B ACIIEKTI
CTAJIOI'O PO3BUTKY
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TPETSIKOBA JI.JI., MITIOK J1.O. (VKPATHA, KUIiB)

INPOI'HO3YBAHHSI NEPEAYMOB BUHUKHEHHSI HAJI3BUYAHHUX
CUTYALIU Y PA3I BAGPYIHEHHS IPYHTY

Hayionanvnuii mexuiunuii ynigepcumem Yxpainu
«Kuiscokutl nonimexniunuii incmumym imeni leops Cikopcbko2oy
03056, npocnexm I[lepemoeu, 37, Kuis, Yxpaina, iee@iee.kpi.ua

Abstract. The storage of industrial waste on open surfaces leads to environmental emergencies.
The dry and liquid wastes from galvanic production, which contain chemically active heavy metal
compounds, pose a particular risk. The aim of the work is to assess the rate at which heavy metals
penetrate deep into the ground and the potential for them to enter groundwater and surface water. The
implementation of these tasks makes it possible to assess over time changes in soil salinity, the depth of
penetration of heavy metals, and the heavy metals concentration in surface water and groundwater.

CyTT€EBOI €KOJIOTIUHOI IKOAM 3a3HAIOTh I'PYHTH BHACIIJOK IXHBOTO 3a0pyJHEHHS PIAKUMH Ta
TBEPIUMH BiIXOJaMH ITPOMHCIIOBOTO BUPOOHHIITBA. 30epiraHHs TBEPANX BIIXOIB 9aCcTO BiTOYBaA€THCS
B HEBIOPS/JIKOBAaHMX CKJagax, 0e3 sKICHOIO YIMakyBaHHsS, Ha 3eMIISIX CUIBCHKOTOCTIOAAPCHKOTO
npu3HaueHHS. 3a0py/HEHHsI MOBEPXHI IPYHTIB MPHU3BOAUTH JO HHU3KKA MPOOJEM, IMOB’SI3aHUX i3
3aCOJICHHSAM TPYHTY, TPYHTOBHX BOJ Ta MiABUINCHHSAM piBHS MiHepasizamii BOAW B ITOBEPXHEBHX
BOJIOWMAX, IO CIPUYUHSE SKOJIOTiuHI Haj3BmuakHi cutyarii (HC), mikBigamis SKUX € KOIITOBHUM
NPOLIECOM 3 IOBrOTPUBAIMMU Haciigkamu. OcoOnuBy HeOe3MeKy CTaHOBUTh HAKOIIMYCHHS B IPYHTI Ta
MOTPAIUITHHS JI0 BOJHHUX TOPU30HTIB Ba)XKUX METAIB, JDKEPEIOM SKUX € MiJIpUEMCTBA 3
TATbBAHIYHUMH I[eXaMH. Y pe3yJbTaTi TrajibBaHIYHOTO BHPOOHUIITBA YTBOPIOIOTHCS BiIXOIIH:
CJIEKTPOJITH Ta TPaBWIbHI PO3YMHHA 3 COJSIMHA BaXKWX METaJiB, KOHIICHTPAIS SKUX CYTTEBO
nepeBuInye rpaHndHo-nonyctumi kounentpamii (I'JIK). Meroro poboTH € MopentoBaHHS IPOLECY
MTONIMPEHHS BAKKUX METAJIiB 3a TITHOMHOIO IPYHTY Ta OIliIHKA MOKJIMBOCTI iX IMOTPAIUISHHS B IPYHTOBI
YK MMOBEpXHEBi Boau. YMoBowo BuHUKHeHHS HC meprnoro tumy € ramOuHHE 3aconeHHs 1pyHTty, HC
JPYroro THITY € MOTPAIISTHHS MOJIEKYJI BXKKUX METAJIIB Y BOJHI TOPU30HTH.

MonentoBaHHs MPOLECY MEPEMIIIeHHS MOJIEKYJI BaXKUX METalliB y 0araromapoBUX IPYHTaxX
nependayae Kinbka erari. [logaTkoBOIO YMOBOIO ()OPMYBaHHS MOJII MATEMAaTHYHOI MOJIETI € HAsIBHICTD
y MOBEPXHEBOMY MIApi IPYHTY XIMIUYHHX CIIOJYK Ba)KKHX METalliB 3 KOHLEHTPALIEIO, KA TICPEBHUIIYE
rpaHu4HO-nomycTumMi koHneHTparii (I'J1K).

pi (X0,Y%,Z0,t) = TAIK; 1)
JIe p — KOHIICHTpAIlisl XIMIYHOT CIIOJIYKH, IO CKIIQAy SKOI BXOJUTH €JIEMEHT BaXKKOTO METaIy; Xo , Yo, Zo
— TMOYATKOBI KOOPAMHATH JKepelna 3a0pyaHeHHs; t — TpuBamicTh 30epiraHHs BiIXOMiB; i — XIMi4HO-

HeOe3ImeyHa cromnyka, sika gocsria I'JIK.

Hebesnexka BunukaeHHs HC Ta OIiHKa MOXIMBHX HACHiKIB TpM MOJEIIOBAaHHI BPaXxOBYE
JIOJTATKOBI TPaHUYHI YMOBH: He0OE3MEKy, sIKa CIIPHYNHEHA ITiIBUIIICHHSIM PiBHS TIIHOMHHOTO 3aCOJICHHS
IPYHTY IO CEpeaHBOTO piBHS; HEOE3MeKy, sKa 3YMOBJICHA IOTPAIUITHHIM XiMi9HO-HEOE3NeUHOl
CIIOJYKH 3 BaXXKMMH METaJlaMU Y IPYHTOBI a00 MOBepXHEBi BOJM. MOXJIMBI HACTIAKH 3 MONIMPEHHS
XiMIYHO-HEOE3MeYHNX PEUOBUH 32 JIUISTHKY 30epiraHHsi OI[iHIOIOThHCS s Takux BuiB HC mokazHukom
BuTpat Qy

Qv = Gut Gme + Gune + G2 + 4 )
Ie (s — MaTepiaabHi BUTPATH HA HOPMAUTi3aIlifo YMOB KHUTTEIISIILHOCTI TIEBHOT KUTBKOCTI 0Ci0; Cny —
npsiMi MaTepialibHi 30MTKH BiJI JIIKBialii aBapii Ta BUKOHAHHS MTICJIsI aBapifHUX 3aXO0/IiB; Cuy — HETIPSIMI
MmarepiaibHi 30uTKM Bin mikBimanii Hacmiakie HC; Q, — BuUTpatH Ha JiKyBaHHS Ta O3JOPOBJICHHS
MOCTPAXKAAINX, (|c — HETATUBHI HACIAKY BiJl 3aCOJICHHS IPYHTIB.

[TporHo3yBaHHS Ta BYACHE CTBOPECHHS YMOB JIO0 YHEMOJKIJIMBJICHHS BHHUKHEHHS EKOJOTTYHHX
TEXHOTCHHUX HA/I3BHYAHHUX CUTYALIH Ja€ MOKIIMBICTH 3aII00IrTH BUTPaYaHHIO BEIMKUX MaTepialbHUX
1 (hiHAaHCOBHX pecypciB, fKi JOUIIBFHO CKEPYBATH HAa TMPAKTUYHY peaji3allil0o HayKOBO-TEXHIYHUX
PO3pO0OK M0N0 YTHIII3AIMIl YM BTOPUHHOTO BHKOPHUCTAHHS BiAXOMIB MPOMHCIOBHUX BHPOOHUIITB, a
TaKOK Ha pereHepalliro Ta BiIHOBICHHS 3eMEJIbHUX Ta BOAHUX MPUPOAHUX PECYPCiB.
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KOBAJILOBA A.B., BOJIOILLIKIHA O.C. (YKPAIHA, KUiB)

TEMIIEPATYPHI ®AKTOPH BIIVIUBY HA 3/I0POB’s ITIPAIIOIOYHNX
ABTOAOPOXHBOI'O ITOKPUTTA

Kuiscoxuii nayionanvnul ynigepcumem 6y0ignuymea ma apximexmypu
03037, np-m [osimpogromcokuii, 31 , Kuis, Ykpaina, kovalova.av@knuba.edu.ua

Abstract. On the basis of environmental monitoring and a mathematical model for determining
complex production risk, the dependence of risk growth on sudden changes in the environment has been
established. The publication of the study is part of the results and implementation of the appropriate
occupational health and safety management system.

JlopokHE TOKPUTTA — CKIIaJ0Ba YacTHHA €JUHOI TPAaHCIOPTHOI CHUCTEMH JIepXaBH, IIO
3a0e3mnedye BHYTPINIHBbOACPKAaBHI Ta MIKHAPOIHI MACAKUPCHKI Ta BaHTAXKHI IEPEBE3CHHS, 3'€ITHYE
co0010 HaceleHl MyHKTU. SIKiCTh TIOKPHUTTS BiJlirpae He abu SIKy poJib y Oe3ledHOMY IMepeBe3eHHI Ta
nacaXupiB Ta BaHTAXIB, TOMY BiIHOBJICHHSI PEKOHCTPYKLs JOPOKHBOTO MOKPUTTS KpaiHH € BKpail He
00XI1THOTO TS IepIKaBH.

MOHITOPHUHI CTaHy HaBKOJHUIIHBOI'O CEPENOBHILNA 3a3HAYa€, L0 3 IIIABHUIIEHHS 3POCTAHHS
TEMIIEpaTypH TMOBITPsI 30UIBIIYETHCS KOHICHTpAIlSl MIKIJIMBHX PEUOBWH BHIIAPOBYBaHHS BiJ
acdanbTy, 0 € MIKIJUIMBUM JIs1 PAIIOI0YUX BiTKPUTOTO TOBITPSL.

3a ocTaHHI IT’ATh POKIiB BHECEHI 3MIHH J0 PETJIaMEHTy NpPOBEICHHS POOIT BiAMOBITHO IO
NPOKJIAJaHHs, PEKOHCTPYKIIH Ta BIJHOBJICHHS JIOPOXKHBOTO OJSTY 3a JIOTIOMOTOI METOJIUKU
NPOKJIaAaHHs — XOJIOJHOTO acanbTy, 1ie 3HAYHO MTOKPALIy€ YMOBH MPALIOI0YNX JOPOKHBO-PEMOHTHHX
ciryk0, alle He BUKITIOYA€E HAUTUIIKOBOT KITBKOCTI O1TYyMY ISl 3J0POB’ S MTPAIIOI0YHNX.

TemnepaTypy mIacTHUHOCTI 6iTyMy ckianae 35 — 55°, Ta Moke KouBaTHCS Bif -5° 1o +5° ane 3
OTpUMaHMX JOCHTiHKeHb 3a 2020 pik mpu Temmneparypi moBiTps +35°, TemmnepaTypa achanpTy ckiagana
+53°, mo 3HaXOOUTHCA B BEPXHIM MEXi TeMIepaTypd IUIACTUYHOCTI, Ta € HeOe3MEeYHOIo s
MIPAITIOIOYNX BIIKPUTOTO ITOBITPSI.

VY rtabmumi 1 mepenmik XBOpOO OpraHiB JWXaHHS MPAIMIOIOYMX BIIKPUTOTO TOBITPs, JaHHI
chopmoBani 3 ctatuctuka MO3 Ykpainu, HalllOHATBEHOTO IHCTUTYTY PTU3iaTpii Ta MyJIBMOHOJIOTII.

Tabauys 1
Ilepenik XBOp0o0® BUKJIMKAHUX BUIAPOBYBAHHAM 0iTyMy
XBOpoOH OpraHiB TUXaHHS XBopoOH, CIIPHUUHEH] BILTHBOM XiMidHHX (hakTOpiB
[THeBMOKOHI03H THTOKCHKALIS
- Cuitiko3 XiMiyHI OMIKM JUXAIBHUAX LUISXIB
- Cuikaro3u XiMiuHi OIIKH CIIU30BOT

- [THEeBMOKOHI031 BHACIIIOK JIiT 3MIMIAHOTO TIITY
XpoHiuHMH OPOHXIT
Ipodeciiina 6ponxianeHa acT™Ma
Ex30reHHuii anepriuHuii anbBeotiT

HapnumkoBa KibKicTh 0iTyMy: OITYMHHH JUM BHKJIMKAE MOJPA3HEHHS CIM30BOI OOOJOHKHU Ta
MIPOHUKAE B OPTaHi3M HE TUIBKH Yepe3 TUXaTbHY CHCTEMY, ajle M depe3 IMKipy, TOMY IepeOyBaHHSI
MPALIOIYNX TPUBAJIMHA Yac B [ii HaJMIpHOI KiJIBKOCTI OiTyMy € B Kpaii HeOe3neuHuM. TpuBasuii BIUTHB
HECIIPHUATIMBUX METEOPOJIOTIYHUX YMOB Ha OpPTraHi3M MpPaLiO0vYoro 3HWKYE MPOAYKTUBHICTH Mpali,
HOTipIIye CaMOIOYyTTs, NPHU3BOAMTH IO PO3BUTKY 3aXBOPIOBaHb Ta IOPYIIYeE CTaH 3I0POB’S
IPALIOI0YO0TO.

IIi acmexTw JO3BOJIMIM 3a3HAYUTH PECHIpaTOPHUU pHU3UK Bix Aii OiTymMy Ha opraHizm
npaiodoro. bitym orpumyrors auctuismiero Hadrtu, Ta knacudikyots, sk [ARC (Mixypsaoe
are’HTCTBO y CcKjiami BceecBiTHROI opranizamii oxoponu 3mopos'ss OOH) mo rpymu 3, ToMy BiH He
knacudikyerbcss €Bponeiicbkum Coro30M ToMy ToTpeOye 3aXOIiB MO 3HIDKEHHIO PiBHS PU3HKY Bij
IKIUTMBOT PEUOBHHU TS MPALFOI0YOr0 BiIKPUTOTO MOBITPSI.

JlocmimKeHHs T03BOJIMIHA 3pOOUTH HACTYITHI BUCHOBKHU:

- BpPaxOBYIOUM KJIIMAaTHYHI 3MiHH, iX BIUIMB, Ta TOCTYIIOBE ITJBHINEHHS CEPEIHBOMICIIHOT
TEeMIepaTypu Ta TEHAEHIIIi O MOCTYNOBOTO 30LIbIIEHHS KOHIEHTpAIlii 3a0py HEHHSI aTMOC(HEPHOTO
NOBITpPA BiX Aiil O6iTyMy — 30epiraTucs, He3Ba)Kaloul Ha BIIPOBAIXKEHHSI HOBOT METOIMKH NPOKJIATaHHs
XOJIOJTHOTO ac(alibTy.
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HEJIOCTPEJIOBA JL.B. (YKPAIHA, OJJECA)

JOCJAIIKEHHA CTUXIMHUX MPUPOTHUX SABUIIL IK OJIMH 3 ACIIEKTIB
CTAJIOT'O PO3BUTKY KPATHH

O0decvKuti 0eparcagHull eKono2iuHUlL YHigepcumem
65016, syn. Jlvsiscvka, 15, Odeca, Yrpaina, odeku.edu.ua

Abstract. The frequency and intensity of climatic and weather anomalies has been increasing in
the world recently. Climate changes can have certain manifestations in the human habitat, economy and
social sphere, most likely negative and, moreover, often unpredictable. Therefore, climate change should
be taken into account in the strategic planning of sustainable development of each region. And in order
to form a state program of adaptation to climate change, it is necessary to have a clear idea of changes
in the regime of many meteorological variables.

[ToBTOpIOBAHICTE 1 IHTEHCUBHICTH KIIMAaTHYHUX 1 TTOTOJHUX aHOMAJIIA OCTaHHIM YacOM B CBITi
3pocTae. 3MiHM KJTiMaTy Ha HaIllii IJIaHeTi B TENepillHiil Yac MO>KHA BBa)KaTH BCTAHOBJICHUM (PakToOM i
€ BC1 IIiICTaBY MPHUITYCTUTH, 1110 BOHH MOKYTb MaTH TI€BHI ITPOSIBH B CEPEAOBUILI ITPOXKUBAHHS JIIOANHH,
E€KOHOMIIII 1 cortianbHil chepi, MBUAIIC 3a BCe HETATUBHI 1 JI0 TOTO X 9acTo He mepenadadyBani. Tomy
3MIHH KJIIMaTy MMOBHHHI BPaXxOBYBATHUCh MPH CTPATETIYHOMY IUIAHYBaHHI CTIHKOT'O PO3BUTKY KOXKHOTO
periony. | mis dopMyBaHHS nepkaBHOI MpOTpaMK aJariTallii 1o 3MiH KIiMaTy HE0OXiJHO MaTH YiTKe
YSIBJICHHS TIPO 3MiHH B PEKHMi 6araThb0X METEOPOJIOTIYHUX BEMUWH. He iCHye OIHOTO cepeIoBUIIa
MPOXKUBAHHA JIOJUHM, sKe O mpsAMo abo OIOCepeKOBaHO, MOCTIHHO ab0 YacTKOBO HE 3a3HABAIH
BIUIUBY TiIpOMETEOpOJIOriyHuX (aKTOpiB, Xo4a CTYHiHb TaKOro BIUIUBY MOXe OyTH Pi3HOIO.
I'igpomereopomnoriune 3a0e3MeUeHHsT CIIpHsi€ HAHOUTBII BUTIHOMY 3aCTOCYBaHHIO METEOPOJIOTIYHUX
BITOMOCTEH MpH 3aXHCTI HACEIECHHS, BUPIIICHHI BUPOOHWYMX 3a/1a4 1 IPUIHATTI 3aXHCHUX 3aC001B MpH
BUHHUKHEHHI HECHIPUATIUBHX SBHIL TOroau. Baxknuse Mmicue cepesi HUX HaJIe)KUTh MMTAHHIO BUBUCHHS
1 IOCJIi[KEHHS CTUXIHHUX SBHUII, iX IHTEHCUBHOCTI 1 ITOBTOPIOBAHOCTI.

TymaHU BiIHOCSATECS IO YHCIIA SBUII MOTOIM, IO € 0COOIMBO HEOE3NMEUYHUMHU IS PyXy BCiX
BUJIIB TpaHCcTopTy. TyMaH — e arMocdepHe sSBUILE, IO MOJIrae y CKyM4eHHI MPOAYKTIB KOHACH AT
4yu cyOIimariii BoJsHOI mapu (IpiOHUX Kpamnesb BOIU, KPUCTANIB JTHOy a00 IXHBOT CyMillli), 3aCTHTIIAX
y TIOBITpi Oe3mocepeTHhO HaJ 36MHOIO TIOBEPXHEI0, Y MTpU3eMHOMY mmapi arMochepu. Tyman 3meHTIIye
TOPH30HTAJIBHY BHAMMICTh 0 | KM i MEHIIe, 10 BUKIMKAHO IMOMYTHIHHSM MOBITps. besnepepBHa
TPUBANiCTh TyMaHiB, 3a3BHYaii, CTAHOBUTH BiJl KiIbKOX TOIUH (1HOAI MIBrOAWHHU-TOANHY) 10 AEKUIBKOX
Ii0, 0coOMMBO B XOJNOAHHN Tepioa poky. KepyBaHHS aBTOMOOiIEM B yMOBax TyMaHy BUMarae Iie
OLTBIIIOTO AOCBiNY, HiXK y morl. [Homi TymMaH OyBa€e TAKUM CHUIBHHM 1 CTBOPIOE TaKy BEIIMKY HEOE3IEKY,
10 HEOOX1JTHO MepepBaTH PyX i TEPIUISUE YeKaTH 3MiHH Norofu. TyMaH cTBOpIOE HeOe3MeuHi TOpoKHi
yMoBH. B aBapisx mif yac TymaHy OepyTh y4acTh IECATKHA aBTOMOOLIIB, THHYTh T4 OTPHUMYIOTh TPAaBMHU
BENMKa KUTBKICTh JTroeii. TyMaH CHIIBbHO 3MEHIITYE 30HY BHAUMOCTI, CIIpHsIE 0OMaHy 30py, YCKIaTHIOE
opieHTyBaHHS. BiH CHOTBOpPIOE CHPUHHATTS IIBHAKOCTI TPAHCIOPTHUX 3aco0iB 1 BiACTaHb [0
npeaMeTiB. HasBHICTb TyMaHy CHJIBHO YCKIJIQJHIOE YU POOUTH HEMOXKIIMBHMHU 3JIIT Ta IOCAJKY JIITaKiB,
YCKJIQIHIOE POOOTY TOBITPSHOTO Ta aBTOMOOUIBHOTO TPAHCIOPTY, 30UTbITye HEOE3MeKy pyxXy Ha
JIOporax.

VY piuHOMY pO3pi3i HalOLIbIIE HAA3BUYAWHUX CUTYAIlii JTOBOJUTHCS HAa OCIHHI 1 3MMOBI MiCSIIIi,
a B JITHIM IepioJ] — Ha JINTIEHb, B TIEPiOJ] caMOi aKTUBHOI TPO30BOI MiSITBHOCTI, KOJU CIIOCTEPITar0ThCS
CWJIBHI 37TUBH, TPO3H, IIIKBAJIK, CMEPUi, Tpaj — SBHUIIIA, IO MAIOTh BEIUKY PYHHIBHY cHIy. UncenbHi
HeOe3MeyHI METeOPOJIOTIUHI SIBHUINA TaKi, IK CHJIBHUMN JOII, Ipaj, CUIBHUN BIiTEp, IIKBAI 1 CMEPY 5K
NPaBWIIO CHOCTEPITaloOThCS MIPU TPO3axX.

B po6oTi mpencTaBieHo aHalti3 pe)XuMy TyMaHiB Ha miBAHI YKpainu 3a mepiox 2011-2020 pp. B
SKOCTi BHXiHOT iH(OpMalii BHKOPUCTOBYBAINCS JIaHi MIOJCHHUX CIOCTEPEKEHb 32 aTMOC(HEPHUMHU
SBUIIaMU Ha METEOpOJOTiuHii cranuii Oxecca. baraTopiuHuii po3moain KiIbKOCTI IHIB 3 TyMaHaMu
Ma€e KOJIMBAJIbHUH XapaKTep.

B nocnimpkenHi TpoBeIeHO aHANI3 TSHACHINN PeKUMYy Tpo30BOi AisuTbHOCTI B Ofeci 3a JaHUMU
METEOpOJIOTIUHNX criocTepekeHb 3a nepion 2000-2019 pp. Jlinisa TpeHny, sika € XapaKTepHOIO s
niepiony 20 pokiB, CBITYUTH PO 3pOCTaHHS TPO30BOI JiSUIBHOCTI B ITyHKTI CIIOCTEPEKEHHS.
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CHHEJILHIKOB 0.1, JIOIK B.B5., FABAJDKAHOBA O.®. (YKPAIHA, JIbBIB)
BIIJIMB IOHI3YIOYOTI'O BUITPOMIHIOBAHHS HA OPT'AHI3M JIIOJAUHY

JIvsiecoKkutl Oeparcasnutl yuisepcumem Oe3neKu HeUmmeoisiibHOCMI
79000 eyn. Knenapiscoka, 35, Jlveis, Yrpaina, ldubzh.lvivi@dsns.gov.ua

Abstract. Life activities of the population in the conditions of war in Ukraine are constantly
connected with the possibility of various threats. In the last few weeks there have been threats to use
nuclear weapons. The main factors of damage in case of a nuclear explosion are: shock wave; light
radiation; penetrating radiation; radioactive contamination of the area; electromagnetic pulse. Nuclear
weapons are a huge threat to all humanity. According to the calculations of American experts, an
explosion of a thermonuclear charge with a capacity of 20 Mt can raze to the ground all residential
buildings within a radius of 24 km and destroy all living things at a distance of 140 km from the
epicenter.

Pamianiss i BUMpOMIHIOBaHHS 3’SIBHJIMCS Biipa3dy X NpH BUHHKHEHHI BcecBiTy Ta XuBHX
OpraHi3MiB, 1 JIOAM HABYMIIUCS 3 HEIO JKUTH paHille, HDK 3 Oakrtepismu i Bipycamu. Tijo moauHu
abCOIOTHO HOPMAJIBHO BUTPUMYE IOMIpHI 103H pafianii Ta MOke 3 HUMU cripaBisitucs. [Ipote, depes
YTBOPEHHSI B ONIPOMIHIOBaHI! PEUOBHHI BUCOKOPEAKTHUBHUX 10HIB, 10HI3yI04Ye BUIPOMIHIOBAHHS OyXKe
HIKIJJIUBE JIJIsL J)KUBUX OpraHi3MmiB, 0coOnaMBO s Jironed. Hampukinan, Benuki J03U 10HI3YHOUOTO
BUTIPOMIHIOBaHHSI OyJlb-IKOTO THUIy BHKIMKAIOTH OIIIK IWIKIpHW, CXOXHA HA TEPMIYHHN, SKHHA
HPOSIBIIIETHCS. TTOUEPBOHIHHAM, IYXUPLSMH Ta HEKPO30M TKAaHUH. Y CBOIO 4Epry, BeJUKi J03H
€JIEKTPOMAarHiTHOTO BHIIPOMIHIOBAHHS MOXYTh BHUKIJIMKATH TJIAYyKOMY, 3allaJIeHHS POTIBKH OKa abo
karapakty. He MeHm He0e3NeYHMM  HACIIJKOM ONPOMIHEHHS OpraHi3My  10HI3YIOYHM
BUIIPOMIHIOBAaHHSIM € IOPYLICHHS CHUHTE3y Ta IOIIKOMKCHHS N€30KCHPHOOHYKIJIETHOBOI KHCIIOTH -
DIMA, HasBHOI B KOXHIN KIITHHI 1 HEOOXiMHOI JJIA iX TMPaBWIIGHOTO BiITBOPCHHS B OPTaHi3MI.
[opymenns B cuntesi JHK ocobnuBo 3ry0HO BIITMBA€E Ha KPOB, pENPOAYKTUBHI OpraHu (HallpHKIaL,
MOPYIIEHHS] MEHCTPYaJIbHOTO UKITY Ta BariTHICTH) 1 MOJIOJII KIIITHHU.

Buxiax ocHoBHOro Marepiany. Pi3HI BHIM 10HI3yIOUOTO BHUIIPOMIHIOBAaHHS MAalOTh Di3HUH
noTeHwian ioHi3auii pewoBrHu. KopnyckymsipHe BUIPOMiHIOBaHHS Ma€ HAHBUIIY MTOTY>KHICTh 10Hi3a1lii;
yuM Oibllla Maca YaCTWHKHM 1 BUIIMKA ii €NeKTPUYHUN 3apsiyl, THM OuIblla 10HI3ylO4Ya 3IaTHICThH
BHIIPOMIHIOBaHH:I. [0HI3yI0Ua 31aTHICTh KOPITYCKYJIAPHOTO BUIIPOMIHIOBAaHHS 3MEHIITYETHCS B IIOPSAKY:
OCKOJIKH TIOJIUTY BaKKHX aTOMHHX SIA€p, YACTHHOK, POTOHIB, HEUTPOHIB.

Opnak ioHIi3alliifHA 3ATHICTh HE IOBHICTIO BU3HAYa€ CTYIiHb pajialidHOl HeOe3NeKu Bij
OKpEMUX BUIB 10HI3YIOUOT0 BUIIPOMiHIOBaHH:. He MeHI BaykiiiBa HOTo MPOHUKHICTE, TOOTO 3MaTHICTh
BUIIPOMIHIOBaHHSI IPOHUKATH B MaTepito. BpaxoByroun 3aranbHe MpaBHiIo, IO YUM BUINE 10HI3yl0UYa
3JAaTHICTh TOTO YW iHIIOTO BHIY BHUIIPOMIHIOBaHHS, THM MEHIIE HOTO MPOHUKHEHHS, OYEBHIHO, IO
LJIKOM JOCTaTHBO 3yNHMHUTH (.-4YaCTHHKH apKyILIeM manepy ado poriBKOIO emiepMicy.

[lin Wac BHYTpIMIHIX pagioNOTiYHAX 3a0pyIHEHb MOAATKOBUM (DAKTOPOM ONMPOMIHEHHS €
MOYJIMBICTh TIOTJIMHAHHS PagiOaKTUBHHUX 130TOIIB, SIKi BUOIPKOBO HAKONMWUYYIOTHCS JIUILIE B ACSIKHX
TKaHMHAaX a00 opraHax oprasi3my. PajioakTrBHa peqyoBHHA B OpraHi3Mi NOLIMPIOETHCS HE PIBHOMIPHO,
a HaKOMTUIYETHCS B TKAHWHAX 1 OpraHax, 710 IKHX OKpeMi 130TOIH MalOTh OCOOJIMBY CITOPITHEHICTh: HOX
HAKOMMYY€ETHCS B UTUTOBUAHIN 3aJ71031, 321130 — B epUTPOIIUTAX, & KAIBLIN 1 CTPOHIH — B KicTKax. B
pe3yibTaTi IMOTJIIMHEHWH paliOaKTUBHUM Marepial He pO3MOAUIIETBCS IO BChOMY Tily, a
KOHLIEHTPYEThCA B HEBEIMKIN Maci/o0cs31 TKaHWHM abo opraHy-MilleHi, 6araropa3soBo 301IbIIYIOUN
KUTBKICTh 10HI3YIOUOTO BHUIIPOMIHIOBaHHS, SKE MOTJIMHAETHCS B IMUX YaCTHHAX T, 1, OTXKE, 3HAYHO
301IbIIy€E paiamiiiHe ypakeHHs OpraHiB.

OTxe, KO MH MaTUMEMO CIIPaBY i3 30BHILIHBOIO 3arpo30l0 10HI3yI0OUOr0 BUIPOMIHIOBAHHS,
KOPITYCKYJISIpHE BUIIPOMIHIOBaHHS (KpiM HEHTPOHHOTO BUIPOMIHIOBAaHHS) Oy/ie 3yMHEHO OJIATOM 1 He
3aB/JaCTh paliallifHOrO ypaKeHHS OpraHi3aMy. TakuM YHHOM, Y BHIIAAKy 30BHIIIHBOTO JDKeperna
BUIPOMIHIOBaHHS ~ peajibHy  pajialiiiHy  HeOe3leKy CTaHOBUTh  JIMIIE  eJIEKTPOMAarHiTHe
BUIIPOMIHIOBAaHHSI PEHTTEHIBCHKOTO Ta TaMMa-THITy (1 HEHTPOHHE BUIPOMIHIOBAHHS), HE3BAXKAIOYN HA
HOTO0 BiTHOCHO HU3BKY 10HI3aIlIiHY 3JaTHICTb.
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PAIIKO B.®., OCMAHOBA O.B. (YKPATHA, XAPKIB)

BIIJIMB YMOB ITPALIl POBITHUKIB JINMBAPHUX BUPOGHUIITB
HA PO3BUTOK INPODPECIHHNUX 3AXBOPIOBAHb

Hayionanenuti mexuiunui ynisepcumem « XapKieCoKutl NOJIMeXHIYHUL IHCIUMY M)
61002, eyn. Kupnuuosa, 2, Xapxkie, Yxpaina

Abstract. A complex of production factors affecting the safety and health of workers in foundry
production has been determined. The state of occupational morbidity in foundry production was
determined. It was determined that the most common disease among foundries is dust exposure (dust
bronchitis).

JluBapHe BUPOOHUIITBO € OJIHIEIO 3 HAMBAXITUBIIINX raly3ell MaIIMHOOYAyBaHHS. Y MOBH TIpalli
y JUBAapHOMY BHPOOHMITBI BH3HAYAIOTHCS KOMILJIEKCOM BHPOOHMYMX (PaKTOPIB, IO BIUIMBAIOTH Ha
Oe3reKy 1 340pOoB’s TIPAIliBHUKIB: MAIIMHKA 1 MEXaHi3MH, IO PYXaIOThCS, MiABUINCHA 3alMMICHICTD 1
3ara3oBaHICTh MOBITPsl poOOYOT 30HH, MiJIBUIICHUI PIBEHB IIyMy, BiOpallii, MiIBUIEHa TeMIIepaTypa
NOBEpXHI 00NagHaHHS, TEMJIOBE BHIIPOMIHIOBAHHS, HECTIPHUATIMBI IapaMeTpu MIKpOKIiMary, M
3HAYHOIO KIJBKICTIO TPYAOMICTKHX OIepaliid, 110 BHUKOHYIOTbCS BPYYHY i BHUMAararoTb BEJIHKOI'O
(Hi3UIHOTO HANPYXKEHHS, HECHPHSTINBO BIUIMBAIOTh, HA JIMBAPHUKIB Ta CIPHUAIOTH IIiABUIIICHHS
BUPOOHUYOrO0 TpaBMaTH3My Ta pO3BHTKY Tpodeciiinux 3axBoproBanb. [loTeHmiliHa HeOe3meka
BUHUKHEHHS Tpo(deciiHNX 3aXBOPIOBaHb Ta HEMACHUX BHIIAJKIB Yy POOITHHUKIB JTHUBAapHUX IEXiB
00yMOBJICHa OCOOJUBOCTSMHU TEXHOJIOTIH, IO BUKOPHUCTOBYIOTHCS, Ta HEBIATIOBIIHICTIO YMOB TIparti
ririeHiYHUM HOpPMATHBaM. YBara JI0 OLIHIOBaHHS Ta aHai3y YMOB Mpaili pOOITHUKIB I[bOT0 TPOQIITIO
3aJIMIIAETHCS aKTYaJIbHOIO.

Crnenudigauii BIUIMB OKPEMUX BHPOOHUYHNX YHHHHKIB Ha OPTaHi3M IPAMIOI0YUX B JTUBAPHOMY
BUPOOHMIITBI 3HAXOIUTh BiJIOOpaXkeHHs y BUMAAKaX MpodheciiiHOl 3aXBOPIOBAHOCTI.

BuBueHHs1 cTany mpodeciiHOi 3aXBOPIOBAHOCTI B JMBapHHUX L€XaxX MOKa3ajo, M0 B HHUX
peecTpyeThCs 3HaYHA KUTBKICTh MPO(ECiiiHNX 3aXBOPIOBaHb, CEPE SIKMX € 3aXBOPIOBAHHS BiJl BIUIMBY
Ty (ITHEBMOKOHI03, 30KpeMa CHIIIKO3, TTHJIOBHIA OpoHXIT), BiOparmii (BiOparifina xBopo6a), mrymy
(ueBpuT ciyxoBoro opraty). HaitGinbm Bucoki mudpu npodeciiiHoi 3aXBOpIOBaHOCTI MPHUIIAAAIOTh Ha
POOITHUKIB NMBAapHOTO BUPOOHUITBA (cTaseBapu, GOpMyBaJbHHUKH, OOpYyOHHKH, BUOMBAIGHUKH), B
SKOMY OCHOBHUMH HECTIPHUATIMBUMH (HaKTOpPaMU BUPOOHUYIOI0 CEPENOBHUILA € BUCOKA 3allMICHICTh Ha
pobounx Micusgx i piBeHb BiOpalii py4HHX MamuH. BHCOKMIT BiACOTOK BHITaIKiB 3aXBOPIOBaHb Ha
CHJIIKO3 1 MUJIOBUH OPOHXIT MOSACHIOETHCS 3HAYHUM 3aCTOCYBaHHIM PYYHOTO iHCTPYMEHTY, TEXHIYHUM
CTaHOM OO0JIaJHAHHSA 1 HU3bKOIO €(hEeKTUBHICTIO BEHTHIIAIIHUX CHCTEM.

Ha pucynky 1 HaBeneHO po3noais mpodeciifHuX 3aXBOPIOBaHb 110 JINBAPHHUM LI€XaM B LIJIOMY, a
TaKOX I10 CTaJIe - 1 YaBYHOJIMBAPHHUM L[€XaM.
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B Hesput cnyxosorcoprady M Bibpoxeopoba M Cunikos B Muaoewid BpoHxiT
Puc. 1. Po3noxin npodeciifHoi 3aXBOPIOBAHOCTI 110 JIMBAPHHUM LieXaM
Takum unHOM, O€3meKy Tpalli NpaliBHUKIB JTUBAPHOTO BHPOOHHUIITBA MOXKIUBO 3a0€3MEYUTH

MIUITXOM KOMIDICKCHOTO BHPIMICHHS MUTAHb HECIIPUATIMBOTO BIUIMBY YCiX BUPOOHMUNX (HaKTOPIB, sKi
CTBOPIOIOTH YMOBH TTpaIii.
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	Однією з таких методик оцінка на основі комплексного показника техногенного впливу на навколишнє середовище певної території:
	(1)
	де МВ – маса викиду ЗР, т/рік; Sm – площа території області, га; VЗ – маса води, яка забирається на потреби споживачів, м3/рік; VС – маса скидання стічних вод, м3/рік; МВІД – маса відходів, що утворилися на даній території, т; РЖ – кількість  жителів,...
	Даний показник змінюється у широкому діапазоні і дозволяє поділяти території дослідження на декілька екологічних районів за рівнем навантаження. Було запропоновано такі градації екологічних районів: 1) Кк < 10 • 10-2; 2) Кк = (10 – 100) • 10-2; 3) Кк ...
	Слід також відзначити, що показники викидів забруднюючих речовин (ЗР), скидів стічних вод, водозабору і утворення відходів є окремими параметрами екологічного виміру для оцінки стану довкілля з позицій сталого розвитку згідно з Метрикою для вимірюванн...
	Нами було виконано оцінку техногенного впливу на довкілля Львівської області за період 2016 – 2020 рр. Результати розрахунку наведено на рис. 1. Як видно, за значенням Кк Львівська область за весь період досліджень відноситься до 4 екологічного району...
	Більш цікавим може бути деталізація техногенного впливу по районам певної області, проте такий аналіз ускладняється через відсутність детальної інформації про викиди, скиди і утворення відходів, які покладені в основу розрахунку.
	У застосованому нами підході методику можна використовувати для порівняльного аналізу техногенного впливу на окремі регіони навіть без урахування запропонованих градацій екологічних районів. Такий підхід є метою наших подальших досліджень для регіонів...
	БОНДАРЕНКО А.В., ЮРЧЕНКО Є.Л., КОВАЛЬ О.О. (УКРАЇНА, ДНІПРО)
	Бернацька Н., Джумеля Е., Типіло І. (Україна, Львів)
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