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FMOBAIJIbHI TA PEFNOHAJbHI EKOJIOINYHI MPOBJIEMU

YK 502/504:168:364.1
DOI: 10.31471/2415-3184-2022-1(25)-7-13
B. M. Tpucnwk, /I. B. Bapagin,
T. B. Tpucniok
ITncmumym menexomynixkayitl i 2100a1bHO20
ingopmayitinoco npocmopy HAH Yxpainu, m. Kuis

TEOMO/IEJI EKOJIOTTYHOI BE3NNEKH YPBAHI3OBAHOI'O CEPEJIOBUIIA
B YMOBAX TAHAEMIYHUX 3AI'PO3 HA ITPUKJIAAI M. KHEBA

PoboTy mpuCcBSYEHO BUpIMIEHHIO HAyKOBOi MPOOIEMH YAOCKOHAJIEHHS KOMILIEKCHOTO TMiAXOIy
yIOpaBIiHHS ypOaHI30BaHUMH TEPUTOPISAMHU IS TIOKPAIIEHHS CTaHy EKOJIOTIYHOi OE3MeKH B yMOBax
MaHAeMIYHUX 3arpo3. TeHAeHIii OyJiBHUIITBA 3aBXKAM Bi0Opa)kalld 3JaTHICTh €BOJIIOLIOHYBATH IMiCISA
kpusd, a B ymoBax manaemii COVID-19 Haii0inbin Bpa3IWBUMHU 110 PHU3UKY 3apa’KEHHS BHSIBIUIUCH
rycToHaceseHi Meramoiicu. [liIBUIIEHHS pIBHSA €KOJOTiuHOI Oe3rneku ypOaHi30BaHOTO CepeOBHIIA
notpedye HOBI  CTpaTerii MICEKOTO  MPOCTOpPY, IABHMIICHHS INPOCTOPOBOi  (yHKIIOHATBHOCTI,
JEeIeHTpali3allii MeranoiiciB i3 30LIbHICHHIM HOTeHulaJIy MikpoMoOiTbHOCTI. DopMalizoBaHO METO[
pO3paxyHKy MOKa3HHUKIB €KOoJoridHOl Oe3neku paiioHiB M. Kuea: dapuunpkuii (20,984), ['omociiBchkuit
(20,646), Huinposcekuit (19,417), lleBuenkiBcrkuit (16,649), [lecusacekuii (16,275), Comom’ THChKUI
(14,743), O6ononcekuii (12,560), Cearommnackkuit (11,916), [oginbepkuii (5,420), Tleuepcokmii (1,758),
10 CTBOPIOE OCHOBY Il HAYKOBMX METOJIB KOMIUIEKCHOI OLIHKM Ta ONTUMAaJbHUX (OPM YIIpaBIiHHA
€KOJIOTTYHOI 0Oe3MeKo ypOaHi3oBaHUX TepuTopid Ha mnpukiangi M. Kuesa. BcraHoBieHo mnepBUHHI
3aKOHOMipHO0Ti TMOMIKMPEHHS 3arpo3 nanjemii B paiionax Kuea, e inrencusHicTs 3apaxkenns COVID-19
Ma€ BUPKCHHH TEPUTOpiaNbHUN Xapakrep. BCTaHOBICHO BIANOBIAHICTE MK KUIBKIiCTIO lH(l)lKOBaHI/IX i
3arabHOIO KUIBKICTIO IUTAYMX CAJIKIB, IIKLI, KOJICKIB, BUIMX HABYAIILHUX 3aKIa/liB y paiiOHAX, IO 1a€
3MOTY BHECTH BiJIOBiJIHI KOPEKTUBH Y po3po61<y cTablmi3anifHuX 3aXOJliB Ta CTBOPUTH YMOBH JUJIS
Ha/IHHOI O€3MeKH. JXUTTA JIIOJMHU 3 YPaxyBaHHSIM KPUTHYHHUX cUTyalii. [IponoHyeThcs BIOCKOHATUTH
Crparerito po3BUTKy KueBa 3 BHUKOPHCTAaHHSIM IE€PENOBUX IHHOBALIMHMX TEXHOJOTIH 3€JIEHOTO
OyMiBHULTBA [UIsl TAKKMX Tally3edl MICbKOTO PO3BUTKY, SIK MiCTOOYyBaHHsI, 3eMeJIbHI BIAHOCHHH, KUTIOBO-
KOMYHaJIbHE TOCIIO[apCTBO, TPAHCIIOPT 1 MIChKa MOOLIBHICTB, TPOMAJICEKHIA IPOCTIP, CHEPro30CPEIKCHHS,
VIPaBIiHHS pecypcamiu, YIPaBIiHHSA BiJXOJIaMH, CEpeIOBHIIEe OS3MEeKH Ta eKOIOJITHKA, JCHEeHTpai3allis
TEPUTOPIiA, 30UIBIIIEHHS MPOCTOPOBOI (PYHKIIOHATHLHOCTI, 30UTBIICHHS 3€JI€HUX HACa/DKEHb, 301TbIICHHS
MOTEHLaly — MiKDOMOOUIBHOCTI, —IOLIMPEHHs ~CHEProe(eKTHBHUX TEXHOIOIiH Ta  e(EKTHBHOrO
BUKOPUCTaHHS pecypcm PO3PaxyHOK BCBOrO KHTTEBOrO IHMKIY MaTepialis, nepepoGKa BiJIXONIIB Ta
HaJIe)KHE yTHn13au1>1 iX HEOE3NEeYHOro KOMIIOHCHTA, IIBUIICHHS PIBHS CKONOIIYHOI Oe3meKkd s
30epeKeHHS 3/I0pOB’sl HACEIEHHS B yMOBAX 3arpo3 MaHJIeMii.

KamouoBi caoBa: exonoriuna Oesreka, 3eneHe OyAiBHHIITBA, TMaHAEMis, ypOaHi30BaHe
CepeIoBHIIE, EKOJIOTIUHE YIIPABIIiHHS.

INocraHoBka npo6/emMu B 3arajibHoMY Burjsai. [langemis BruimHyna Ha Bci cepu JIIOICHKOTO
KUTTS, M0 NOTpeOye AOKOPIHHMX 3MiH y crmoco0ax B3aeMoii Ta CepefoBHILNA iCHYBaHHSA JIIOICH.
Oco0MBO 1€ CTOCYEThCS ypOaHI30BaHMX TEPUTOPIH 3 BEIMKOI KOHIICHTPALIE€I0 HACEJICHHS, IO
3011bLIYyE HEOE3MEeKyY 3apasKeHHS Ta PU3HUKH MOLIUPEHHS Bipycy. 3apa3 BkKe OYeBUAHO, IO CBIT 3MiHUBCS
Ha3aBXIW 1 BCl MoJanplli IJIAHW MaloThb OyTH Y3TOIKEHI 3 OCOONMBUMH BHUMOTaMH Ta 3aXOJaMH
3anobiranHsl TommpeHHto maHnemii. Lle crocyerscst mnmanyBaHHs, 3a0ylOoBH Ta OOJIAIITYBaHHS
ypOaHi30BaHUX TEPUTOPIH, a TaKOX CIOCOOIB B3a€MOIii JIFOAEH Ta HOBHX NLISXiB (DYHKIIIOHYBaHHS
JIOAMHU y ToOymoBaHoMy cepenoBuili. CTBOpEHHS €KOOEe3MEeYHOro CepeAoBHILNA Uil MPOTHCTOSTH
SIiIEeMisIM Ta 1HIIMM MOXXJIMBHM HAaJ3BHYaWHUM CHUTYaIisIM TOTPeOy€e ITOKOPIHHOTO IEPEriIsaay Teopii
IJIaHYBaHHS Ta pO3pOOKM HOBHX MoOHeIei MicbKOoro TmpocTtopy. HailOinemm akTyampHI 3apas
MYJIBTUAMCIUILTIHAPHI TOCTIKCHHS CIPSMOBaHI Ha 3a0XOUYEHHI JI0 MOIIYKY HOBHUX ifeH, GopMyBaHHS
Cy4JacHUX TEHIEHIIH Ta Teopid IuIaHyBaHHsS ypOaHi30BaHMX TEPHUTOPiH, m00 3a0e3meunTH HEOOXiTHUHA
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3axucT BiA iHQeKuiiHuX 3axBopioBaHb. llpodecionann B ramysi apxiTeKTypu Ta MiCTOOYAyBaHHS,
IM3aiiHy T00yJOBaHNX CEPEIOBHUII Ta €KOOE3IEKN BKE MEPEKITIOYMIIN CBOIO yBary Ha IOIIYK HOBHX ifel
JUTSL 3aXMCTY HACEJIEHHsI y TIOCTIaHJEMIYHY epy.

AHani3 octaHHix gociimkenb i myOaikamiii. [IpoOnemMu ympaBniHHS €KOJOTiYHOIO OE3MEKOI0
MICT po3risiHyTO B poborax M. AGpamuyk, JI. I'pummnoi, . ['yneseus, C. Jlomenko, JI. J[pomarmiko,
I. Kobymko, . MoBuan, O.PubanoBoi, C.bo6umesa, JlI.[166ca, O.3emckoBoi, I. Kycrumesoi,
C. Huxonopoa, K. Ilanenosa, b.ITopdup’esa, W. Conra. DYHKIOHANBHMII B3a€MO3B’SI30K CTaHy
3I0pOB’Sl HAceleHHS W TIOKa3HWKIB 3a0pyJHEHHS HaBKONMIIHBOTO CEPEAOBHILNA  JIOBEICHO
mocmimkenasmu 0. Boponenka, €. ['onuapyka. PiBHOBary ypOaHi30BaHHMX CHCTEM pO3TJISIIAIHCH B
npaigx M. [omyOus, B. Bnamummposa, B. KyuepsiBoro, B. Macnosa, b. Ilocamskoro, H. Peiimepca,
A. Ternopa, M. M. Hazapyk. HaiiGinpll NEPCHIEKTHBHOIO CYYacHOI KOHIICIIIEID PO3BUTKY MICT
3araJTbHOBU3HAHO OYAIBHHUIITBO TIO €KOJOTIYHUM CTaHAapTaM ado 3eieHe OyIiBHUIITBO, SKE TIOKIAJICHO B
OCHOBY 1HHOBAIIITHOTO MIiCTOOYAyBaHHS 1 pO3BUTKY Oy/IiBETHHOTO KOMILIEKCY.

Merta Ta 3aBaaHHs po6oTH MeToro poOOTH € YIOCKOHAIEHHI KOMIUIEKCHOTO MiIX0Ay YIpaBIiHHSI
ypOaHI30BaHUMH TEPHUTOPISIMH JUTS TOKPAIICHHS CTaHy €KOJIOTIYHOi Oe3MeKH B YMOBax MaHIEMIYHHX
3arpos.

Buknanenus ocHoBHoro marepiaiy. CydacHuil ctaH eKoyoTi4HOi Oe3neku ypOaHiCTHYHOTO
pocTopy c(OpMyBaBCs IiJi THCKOM 3allOODKHUX 3aX0JliB, PO3POOJICHHUX AJis 3a0e3MEUCHHS 3I0POB'S,
ririeln Ta koMdopty HaceneHHS. TeHneHmii OymiBHHITBA 3aBXIW BimoOpakamw 3HaTHICTH
€BOJIIOI[IOHYBATH Tichsi Kpu3W, a B ymoBax mnangemii COVID-19 Haii0inpln BpasIUBUMHU JI0 PU3UKY
3apayKCHHs BHUSBWJIMCH T'yCTOHACENIEHI Meramonicd. J[Js CTBOpPEHHS eKoOe3NeuHOro CEepelOBHINA JUIS
3amo0iraHHsl PU3WKIB BHHUKHEHHsS HAJA3BUYAHUX CHTYyamiil HEOOXiTHO pO3poOWTH HOBI cTparterii
IUIaHyBaHHsI MiCbKOTO TipocTopy [1].

[TpoananizoBaHO E€KOHOMIUHI, COIiajbHI Ta €KOJOTIUHI HACTIIKWA MaHAeMii IS PO3BUTKY MICT.
HaiiOinpm  axTyanpHI 3apa3 MYJIbTHIUCIUIUTIHAPHI JOCHIDKEHHS Yy HANpsMKY YIOCKOHAICHHS
noOyIOBaHOTO CEpeAOBHINA [UIS 3aXHCTy JIOJeH B yMOBaxX MAHIEMIYHHX 3arpo3. Y3arajlbHEHO
MIXXKHApPOJHUHI TOCBI 3aX0IiB, sKi OyJ0 peanizoBaHo 1ig 6opothou 3 manaemiero COVID-19 Ta Buxony 3
€KOHOMIYHOI Ta colliayibHOI KpH3u. HaBejeHo NpuKIIaan 3aX0/1iB, 3alpOBaPKEHIX B PI3HUX KpaiHaX CBITY
i nogoianus kpusu COVID-19 y micrax. [langemis COVID-19 crana karanizaTopoM eQeKTHBHOCTI
JIeP’)KaBHOTO YIPABIIiHHA, KOJIM JIOBIpa TPOMAJISH JI0 YPSAiB 3pOCTaE B OJHHUX KpaiHaX i 3MEHIIYEThCS B
IHIIHX.

[otpsicinns BHacmimok maaemii COVID-19 BuMararoTh TOCHJICHHS aKIeHTy Ha CTIHKOMY
PO3BUTKY MicT sl 3a0€e31e4eHHsI IPEBEHTUBHUX Ta ONEPATHBHHUX 3aXO[IB Y Pa3i BUHUKHEHHS KPH30BHX
CUTyaliil y MaiilOyTHOMY.

Hns tpancdopmanii ypOanizoBaHux Teputopii B ymoBax mnangemii COVID-19 Tta y mocrt-
HaHAEMIYHUH Nepioj B SIKOCTI MOAEIBHOTO MPHKIIALY 3alpOIIOHOBaHO M. KuiB. YcminrHe BIpoBaKeHHS
po3po0JieHOT KOHIEMII Yy CTOJMIN CHOPUATHME MOJMAIBIIOMY TOIIMPEHHIO pPEKOMEHAALINA JJis
TpaHcopmallii TOOYI0BAaHOTO CEpeOBUINA 10 BCili TepuTopii YKpaiHu.

MopentoBaHHS Ha3BHYAHUX CUTYallil 32 JOIOMOTOI0 IIU()POBUX TEXHOJIOTIH JJ03BOJISIE CTBOPHUTH
OIIEpaTHBHY CUCTEMY pearyBaHHS i POTHO3YBaHHS Pi3HHUX CIEHAPIiiB PO3BUTKY €KOJIOTIYHO HEOE3MeUHNX
curyaniidi. BusHaueHo karteropii cTifikoro po3BUTKy ypOaHi30BaHUX TEPUTOPIH B YMOBaxX MaHIACMIYHUX
3arpo3 Ha OCHOBI CTaHIAPTIB 3€JEHOT0 OYAIBHUUITBA, SKi y3TOJUKYETHCS 3 aKTyaJbHOI MIXHAPOIHOIO
TEHJICHIIIEI0 «3€JIEHOr0 BiIHOBIEHHA MicT»: 1) TMJIaHyBaHHS 1 YHOpaBIiHHSA; 2) EKOHOMIYHeE
oOrpyHTYBaHHS; 3) apXiTeKTypa i QYHKIIOHAIBHICTD; 4) 3eMIIEKOPUCTYBAHHS 1 €KOJIOTIs; 5) TpaHCIIOPT i
iHppacTpykTypa; 6) 3m0poB’ss 1 Oe3neka; 7) skictb 1 koMmdopr; 8) eHeproeeKTUBHICTH i
pecypcozOepexxenns; 9) wmiHiMmizamis 3a0pynHeHb; 10) yrwmizamis Ta permkmiszaris Bimxoxis; 11)
COIIaTIbHO-KYJIbTYPHI actiekTu; 12) inHoBarii [2].

Po3pobneHo MeTo/I0MI0Tii0 OIIHKKM CTaHy €KOJIOTIYHOI Oe3lekn ypOaHi30BaHOTO CepeIOBUIIA IS
3HIKECHHS pU3UKiB NOMIKPEeHHs iHQeKUiHHNX 3aXBOpIoBaHb (puc. 1).

Bracnigok mpoBezeHoro y mporpami Statistica 0araToakTOpHOrO aHalli3y 3HAa4YHOIO MAacCHBY
JIAHUX BUSIBIICHO OCHOBHI IpyIU (akTOPiB, /IO SIKMX YBIMIUTN 48 MOKa3HUKIB CTaHY €KOJIOTIYHOT Oe3reKu
M. KueBa i3 cyTTeBUMU B3aEMHHMU KOpEIsIisiMu [3].

[lepmmii ¢axrtop BKmMOouyae nemMorpadiuHi XapakTepUCTUKW HACENCHHA paHOHIB Ta couialbHe
3a0€e3MedeHHs, BKIIIOYA0YN PO3IMOALT 32 CTATTIO Ta BIKOBUMH TPYIIAMH, JOXOIW Ta BHUTPATH, JUTIUI
CaJIK! Ta MIKOJIU, TOIIO.
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L Buxinui nansi ] L MeTonu MaTeMaTHYHOr o aHai3y ] l OTtpumani pe3yabTaTu ]

HAaCCJICHHA niarpaMn

‘ JKHTIIOBHH (DOHJ ‘ rpadiku

. I
nporpaMuuii naket Excel ] I

’ TTOPiBHUTBHUI aHai3 ‘

OanpHa OLIHKA (haKTOopiB ‘

Barosi KOe(iLlIEHTH ‘

‘ pO3paxyHOK OaiB ‘

‘ coliajgbHa chepa ‘

‘ 3aXBOpPHOBAHHA ‘

’ TIPOMHUCITOBICTh ‘
‘ METOJT TOJIOBHHX KOMIIOHEHT ‘
TPaHCIIOpPT |l o ———————=———=——=== 4 S
———————————————————— TETITOBI miarpaMu

JiarpaMu po3CitOBaHHS ‘

IHIeKCH ekoOe3TeKH ‘

L . KpuBi AHJpeyca ‘

Puc. 1. Cxema gocjaipkeHHs

Hpyruii GpakTop onucye 3araibHi XapakTepUCTUKH KUTIOBOTO GoHIY paiioHiB M. Kuea, 30kpema
KUTBbKICTh OYIMHKIB Ta KBapTHUP, 3arajibHa IUTON[A HOBUX MAaHEIbHUX KUTIOBUX OYAHHKIB, TOIIO.

Tperiii (akTOop BKIOYAE MapaMEeTPH SKOCTI JKUTIOBUX YMOB 3 BHJAUICHHSIM HEKOHIULIAHUX
OyaiBenb aBapiiiHOTO Ta BETXOTO THILY, SIKi B 3€JICHOMY OyIiBHUIITBI HA3UBAIOTH «POOT housing.

Y gyerBepTOMy (pakTOpi 00’ €AHATUCH EKOJOTIYHI Ta TEPUTOPiaTbHI TOKA3HUKN PaioHIB. Y T’ ITOMY
(hakTOpi BUSABMIIACH CYTTEBA B3a€EMHA KOPEJIisl MOKA3HUKIB 3a0pyAHEHHS aTMOC(HEPHOTO IOBITPS Bif
CTalliOHAPHUX JPKEPEIT, PO3TalloBaHKX Y paiioHax M. Kuesa.

Po3po6ieno HOBHMI MiAXiJ 10 BCTAHOBJIEHHS MOTEHI[Ay PEKOHCTPYKINii YKHTIOBOTO (POHAY IS
neBHUX paiioHiB M. KueBa 3 BuKOpuCTaHHSIM (AKTOPHOTO aHANi3y 3 Bi3yalli3amiclo y BUTISAL
OaraToMipHOrO MacHITaOyBaHHS, 3aCTOCYBaHHSM KpHUBUX AHJApeyca, TOOYAOBOIO MPOEKIiH Ha
OpPTOTOHAJILHI cucTeMu (PYHKIIIT MOKa3HUKIB 1O paiioHax M. Kuepa (puc. 2, 3). Meron AHapeyca — 1ie
OJIMH 3 METO/IiB Bi3yai3allii 0araTOBUMIpHUX AaHUX JUIS aHAJ3Y iX CTpyKTypHu. KoxHil TouIi naHux x =
(X1, X2, ..., X;) BIITIOBiZIa€ PYHKILiS, IO HpeJlCTaBJ'ISIG coboto kiHneBuii psag Dyp'e:

Fu () = f

+ X, SiNt + X, COSt + X, Sin 2t + X, COS 2t +.. (1)

netel[-z, ]

SKu1o naHHI MalOTh TIEBHY CTPYKTYPY, TO BOHA BifloOpakaeTbest Ha rpadikax QpyHKIIH, MpU BOMY
KpuBI AHJIpeyca 3MiHIOIOTH (JOpMY B 3aJIe)KHOCTI Bifl TIOPSAAKY IPEICTaBICHHS mapamerpiB (puc. 4).
Hanpuknan, wa puc. 4(a) mapameTpu MpeaCTaBiIeHi y Takiil MOCIHITOBHOCTI: 3arajbHi OOCSTH BHKHIIIB,
po3mip tepuropii paiiony, Bukuan CO,, KUIbKICTh IMOCTIHHOTO HACEJCHHS, KUIBKICTh OCI0 y aBapiliHMX
KUTIIOBUX OYJMHKAaX, KUJIBKICTh OCI0 y BETXHMX J>KUTIOBHX OyJMHKAx, 3arajibHa KUTBKICTh OYJHMHKIB Y
paiionax m. Kuesa [4].

Ha puc. 4-0 nopsiok npejacrasieHHs napaMerpis 3MiHeHo: BUKuIu CO,, 3arajibHi 00CSTH BUKH/IIB,
po3Mip TepUTOpil paiioHy, KIJIBKICTh MOCTIMHOTO HACEJCHHS, KUIBKICTh OCIO y aBapiHHUX KUTJIOBHX
OyAMHKaX, KUJIBKICTh 0Ci0 y BeTXMX XHUTJIOBUX OyAMHKAaX, 3arajbHa KiJbKICTb OYyAMHKIB y paiioHi.
[IpencraBneno npukiIagu pisHUX (HOpM Bizyalizalil JaHUX 3 3aCTOCYBaHHSAM KpUBUX AHApeyca (puc. 4-
B) Ta MPOEKIIiii Ha OpTOroHaNbHI cucTeMu (puc. 4-T) QYHKIIT MOKAa3HUKIB: 1) KiJIbKICTH HOBOOY/IOB, 2)
KUIBKICTh aBapiiHUX OyIUHKIB, 3) KUIBKICTh OYyJMHKIB BETXOTO HUTIOBOro (hoHIy, 4) 3araibHi 00 eMH
3a0pynHeHb atMocepHOro MoBiTps 3a paiioHamu M. Kuesa. B pesynbrari mpoBeneHHX pO3paxyHKiB
MOKA3HUKIB €KOJIOTiuHOI Oe3mneku paiionu M. Kuea posmoxineno Ha Tpu kiacrepu: 1) Tleuepchkuii
(ITEB=1.758) Ta Iloxinscekuii paiionn (5.420); 2) Cesrommuackkuid (11.915), O6onouchkmii (12.559),
Conom'saepkuit  (14.742), Jecusucekuii (16.274), IlleBuenkiBchkuii (16.648); 3) [HInpoBChKuUit
(19.416), I'onociiBcrkmii (20.645), Hapaunpkuii (20.984) (puc. 5).
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Puc. 3. bararomipae macimradyBannsi paiioniB M. Kuena 3a 48 noxkaznuxamu
(Ha ocsix HaOIMKEHA eBKITLZIOBA BificTaHb): a) 2D mpoekist; 6) 3D npoekiris

pusi Anapeyca

K Pl Aapeyca
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K
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Puc. 4. IlopiBusinus paiioniB M. KueBa i3 3actocyBaHHsiM KpuBUX AHpeyca (a, 0, B) Ta mpoeKiii
HA OPTOrOHAJILHI cucTeMH (PyHKIIII MOKA3HUKIB (T)
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ET onociiBebKHit

B JlapHULUBKHIL

B JIecHAHCHKHIT

u JTHinpoBChKIMit

B OGONOHCHKHIT

iyHOI 6

m [Teuepcpiuit
Toinschkmii
CBATOMHMHCHKHIT

ConoM' AHChKHIT

1llepueHKiBCDKIET =

Mey Mog Ceatr Ob6on Con [Ject e [uin  Ton [Jap

PaiioHu m. Kueea

Puc. 5. Ilokaznuku exosoriuHoi 0e3nexu paiioniB M. Kuesa

Bcranosneno, 1o nmomuperas COVID-19 HOCHTE BUpaXKeHHI TEPUTOPIATEHUI XapakTep 1 paioHH
Kuesa 3a KinbkicTio 3aXBOpiinx po30MBaioThcs Ha TpH kiactepu: 1) JlecHsHchkui, JHINpOBCHKHUN Ta
JapHunbkuii paliloHu, B SKUX 3apeECTPOBAHO HAHOIIbIIA KUIBKICTh BUMAAKIB KOPOHABIpycHOI iH(pEKIl;
2) Oo6onoucekuid, llominbchkmii, CBATOMMHCHPKANA — BiIMIYEHO CEepeHIO KUTBKICTh iH(]iKOBaHHX; 3)
lleBuenkiBchkuid, I'onociiBepkuii, [ledeperkmii — Haiimenme 3axBopinux Ha COVID-19 y m. Kuesi. 3
3aranpHOi TeHneHHii Bumagae CoJIOM'SHCHKUM paiioH, SKUE Xoua 1 MeXye TEpHTOpialbHO 3
CesarommHchknM, llleBuenkiBcbkiM Ta ["onociiBcbkuM palioHamMu, ajie 3a KUTBKICTIO 3aXBOPUINX OJvKYe
[0 TIEPIIOTO KIACTepy 3 BHCOKOIO 4YacToTOr iH(iKyBaHHA. [lOpiBHSHHS KITBKOCTI 3aXBOPITUX Ha
COVID-19 3 uncenpHICTIO Ta OIUIBHICTIO HacelleHHs y palioHax M. Kuesa (y 0anax) mokasye, 1o piBeHb
iH(IKyBaHHS HE 3aJIC)KHUTH BiJl KUIBKOCTI Ta IIIILHOCTI HACENICHHSI PalOHiB.

BigMideHO BiAMOBIAHICTD KiTBKOCTI 3aXBOPUIMX MO palOHAX CyMapHid KUTBKOCTI TUTSIYMX CaJKIiB,
IIKiJI, KOJIC/DKIB Ta BUIIMX HABYAJIbHUX 3aKiajiB (puc. 6).

35
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Puc. 6. IlopiBHsiHHA KinbKocTi 3axBopinnx Ha COVID-19 3 noka3zHuKaMM eK0JIOTiYHOI O0e3meKH,
KiJIbKICTIO YY00BUX Ta TOMIKITbHUX 3aKJIaAH, KUIBKICTIO MIANMPUEMCTB Ta NMPAIIOI0YNX Y paiioHax
M. KueBa

IMangemiss COVID-19 Ta kapaHTHH TaKo)X 3MYCHJIM KOMIIaHii mepeOyayBaTy O(iCHY AisUIbHICTH
BoaHoyac He BHSBIEHO NPSIMOI0 B3aEMO3B’s3Ky piBHS 3axBoptoBaHocti COVID-19 3 kinbkicTiO
HiINIPUEMCTB Ta TPAIIOYUX y paifoHax M. Kuesa, 110 Moke CBIIYMTH NPO €PEKTUBHICTH TUCTAHIIHHOT
npaili y sSIKocTi 3arno0ixHoro 3axoay [5]. Bucokuit piBeHs 3a0py/qHEeHHS aTMOC(HEPHOTO TOBITpPS Y MicTax
00YMOBIIIOE 3aXBOPIOBAHHS PECIIPATOPHOI Ta CEPIEBO-CYIMHHOI CHCTEM, KPIM TOTO MAIi€EHTH 3 TAKUMH
3aXBOPIOBaHHSIMH MOTPAILUIAIOTH y TPYIY PH3HKY B yMOBaX NaHIEMIYHHX 3arpo3.

st epekTHBHOI pOOOTH B KpU30BUX yMOBax. [IpH 1bOMYy 3elieHi CTaHAAPTH BHCTYNAIOTh Y PO
opieHTHpa I PEKOMEH/ Al 1Mo peopranizaiii odicHol podoTH. PekoMeHallii BKIIIOYAIOTh PO3IIUPEHHS
MOJJIMBOCTEH JTUCTAHINIIHOT Mpalli, MPOBEJCHHsT OE3KOHTAKTHUX HapaJ Ta 3yCTpiuel 3 BUKOPUCTAHHIM
Cy4YacCHUX TEXHOJIOTIH 3B’s3Ky, IepeobiaiHaHHa 0(hiCHOTO MPOCTOPY 3 YpaxyBaHHSIM BUMOTI COLIANBbHOL
JUCTaHINi, HOBI TIpaBWJIa B3aEMOJIl Yy MICIIX 3arallbHOrO KOpPUCTYyBaHHsA. Kpwurepii 3emeHoro
OymiBHMITBA Tepen0avyaloTh IHHOBAIlIMHI 3aXO0JM IO TMOKpPAalleHHI0 YMOB TMpaimi i pobovoro
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MIiKpOKJIIMaTy, pa3oM 3 MMOCUJIEHHSIM HOPM TirieHu Ta ae3iHdekuii npumimens. [lepenaua ingpexuiitnoro
aepo30JII0 Ha BEJMKI BiJCTaHI BiIOYBAa€ThCSA y JIOJHUX NMPHUMIMICHHSX 3 MOTAHOIO BeHTHIAIiEr. [Ipm
OBOMY CHCTEMHM KOHAMIIIOBAaHHA 1 BEHTWIALII NpH HENPaBWIBbHIA eKCIUTyaTalii MOXYTb CTaTH
TPaHCHOPTHUMH LUIAXaMW NommpeHHs iHgekuii. [ogoBHUM QakTopoM iH(peKkUiHOT Hebe3mekn €
HAIPSAMOK TMOBITPSHOTO MOTOKY, TOMY HaJIeXHI MIKPOKIIMATUYHI YMOBH B OYIIBISIX MalOTh KITIOUYOBE
3HAUEHHS U1 37I0pOB'S HaceleHHs. B yMoBax maHAEMIUYHHMX 3arpo3 NPOMOHYETHCS 3arpOBaIUTH
NPUPOJHY Ta MEPCOHATI30BaHY BEHTUIIALIIO Y BUTJISIII JIOKATBHUX BUTSHKHAX CUCTEM.

BucnoBku. 3anponoHoBaHo yaockoHaneHHst Crtparerii po3BuTKy M. KueBa i3 3acTocyBaHHSM
MIEPEI0BOT0 M>KHAPOIHOTO JOCBIAY Ta IHHOBAIIMHAX TEXHOJOTIH 3€JI€HOT0 Oy IiBHUITBA. 3aCTOCYBAHHS
KOHCTPYKTHBHUX PilIeHb 3€J€HOr0 OYAIBHHLTBA OCOOJIMBO aKTyallbHO ISl TAKMX CEKTOPIB MiCHKOTO
PO3BHTKY, SIK po30yZ0Ba MicTa i 3eMeJIbHI BIIHOCHHH, JKUTIIOBO-KOMYHAJIbHE TOCIOJAPCTBO, TPAHCHIOPT
Ta MiChKa MOOUITBHICTB, EKOIOIITHKA Ta OXOPOHA MOBKIIA, IMyOIiYHIHA MPOCTip, Oe3meka Ta MUBLIBHAN
3aXHUCT, ICTOPUYHA Ta apXiTEKTypHA CIIaIIAHA.

PexoMeHpanii miIBUIICHHS CTaHy EKOJIOT1UHOiI Oe3MeKH MiCHKOTO CepeOBHINA TepeadavyaroTh
MeperiaHyBaHHsd  ypOaHICTUYHUX TPOCTOPIB 3 ypaxyBaHHSAM MaHAEMIYHUX 3arpo3, pPo3poOKy
JIOBTOCTPOKOBI  €KOJIOTIYHOI TpPaHCMOPTHI CTparerii Ta 1HQPACTPYKTYpH aKTHBHOI MOOIIBHOCTI,
PEKOHCTPYKIIi JKHTIOBO-KOMYHAIBHOTO CEKTOPY Ul 3HIKCHHS PH3HKIB TOIMIMPEHHS i1HQEKIii,
CTHMYJIOBAaHHS MiCIIEBOi €KOHOMIKH Ta 3aXHCT COLIAIBHO BpAa3IMBHUX BEPCTB HACEJICHHS, CTBOPEHHS
HOBHX MoJIeNiel Ta KoH(]iryparliii rpoMagcbKOro MPOCTOPY, PO3IMHUPEHHS (PYHKIIOHATBHUX MOXKITUBOCTEH
aJIMiHICTPAaTHBHUX Ta MyOJIiYHKUX OyZiBelb, B 0COONMMBOCTI 3aKIa B JIIKyBaHHS Ta OCBITH.
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GEOMODELS OF ECOLOGICAL SAFETY OF THE URBANIZED ENVIRONMENT
IN CONDITIONS OF PANDEMIC THREATS ON THE EXAMPLE OF KYIV

The work is devoted to the scientific problem of improving the complex approach to the urbanized
territories management in order to increase the ecological safety under pandemic threats. Construction
trends have always showed the ability to evolve after the crisis, and in the context of the COVID-19
pandemic, densely populated cities were the most vulnerable to the risk of infection. Improving the
ecological safety of the urbanized environment requires new urban space strategies, increasing spatial
functionality, decentralization of megacities together with raising the potential of micromobility. The
method of calculating the indicators of ecological safety of Kyiv districts has been formalized: Darnytskyi
(20,984), Holosiivskyi (20,646), Dniprovskyi (19,417), Shevchenkivskyi (16,649), Desnyanskyi (16,275),
Solomyanskyi (14,743), Obolonskyi (12,560), Sviatoshynskyi (11,916), Podilskyi (5,420), Pecherskyi
(1,758), which creates the basis for scientific methods of comprehensive assessment and optimal forms of
environmental safety management of urbanized areas on the example of Kyiv. The primary patterns of the
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spread of pandemic threats have been established in the districts of Kyiv, where the intensity of COVID-
19 infection has an experessed territorial nature. The correspondence between the number of infected
people and the total number of kindergartens, schools, colleges, and higher educational institutions in the
districts has been established, which makes it possible to make appropriate adjustments in the
development of stabilization measures and create conditions for reliable safety of human life, taking into
account critical situations. It is proposed to improve the Development Strategy of Kyiv using advanced
innovative technologies for green construction for such sectors of urban development as city
development, land relations, housing, and communal services, transport and urban mobility, public space,
energy-saving, resource management, and waste management, security environment and ecopolitics,
decentralization of areas, increasing spatial functionality, increasing green areas, increasing the potential
for micromobility, spreading energy-efficient technologies and efficient use of resources, calculating the
entire life cycle of materials, recycling waste and proper disposal of their hazardous component,
increasing the level of environmental safety to preserve public health in the face of pandemic threats

Key words: environmental safety, green construction, pandemic, urbanized environment,
ecological management
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RIGHT TO THE ENVIRONMENT OF THE INDIGENOUS PEOPLES IN THE
DEMOCRATIC REPUBLIC OF CONGO

The implementation of the nature conservation project in the Democratic Republic of Congo has
caused upheaval among indigenous communities in the wake of the decision to evict them from their land
without compensation or indemnification.

However, in addition to the proposed law on the protection and promotion of the rights of
indigenous peoples in the DRC, which is currently being drafted in parliament and which will have to be
promulgated by the President of the Republic, the Democratic Republic of Congo has ratified several
international legal instruments relating to human rights and, by extension, to the rights of indigenous
peoples, in which the Principle of Free, Prior and Informed Consent is expressed in various ways. This
principle calls for the participation of indigenous peoples at two levels: at the level of decision-making
that may affect their right to the environment, but also at the level of policy-making aimed at protecting
the environment, as local knowledge is indispensable. However, despite the existing legal order, the
implementation of this environmental justice of indigenous peoples seems to be ineffective. The greatest
challenge remains its implementation. Many agree that international human rights law is even better when
it comes to environmental protection. Some point out that environmental protection can be a condition for
the enjoyment of other human rights.

In addition to the right to the environment, indigenous peoples have the right to enjoy their
territories, lands and natural resources; but they also have the right to participate in environmental
protection.

The fact remains that legislative and judicial weaknesses remain major obstacles to the
effectiveness and efficiency of environmental justice for indigenous peoples, for whom legal and judicial
reform remains a panacea. To this end, it would be more appropriate to accelerate the process of
promulgating the law on the protection and promotion of the rights of indigenous peoples, in which their
status must be well defined. This will give them standing to sue in the future. The interdisciplinary nature
of environmental law also requires the creation of chambers specialising in environmental law within the
Congolese judicial system.

Key words: Environmental justice, free, prior and informed consent, indigenous peoples.

Introduction. The Democratic Republic of Congo (DRC) is of crucial importance for the
conservation of Africa’s dense forest heritage. The country is home to 60 percent of the Congo Basin
forests and is rich in biodiversity and diversity of peoples and cultures. Local and indigenous
communities and these rich ecosystems have lived in interdependence for centuries. But both these
peoples and the biodiversity are now in a more precarious situation than ever. Species are disappearing
and habitats are being eroded. The human population has also experienced enormous disruption:
colonization has disrupted customary systems of recognition and enjoyment of rights to resources and
land, leading to large-scale displacement.

Major challenges exist in terms of conservation and land rights. Across the country, there are
competing demands for access to and control over land: the customary rights of local and indigenous
communities are being challenged by infrastructure projects, commercial and industrial agriculture, nature
conservation, and logging, mining and oil exploration. In almost all cases, commercial interests trump the
rights of local and indigenous people when it comes to allocating land use. With regard to conservation,
the Congolese state aims to formally protect at least 17 percent of the country’s land area. About 11
percent of the national territory is currently covered by protected areas. Many of these prohibit access and
use of resources by communities. In this situation of pressure for land, community land rights and
biodiversity protection are often presented as contradictory, although this is not always the case.

In the wake of the advent of the idea of nature conservation in the DRC, the Congolese government
will adopt an integral conservation approach for most of its forests. The aim of the Congolese state is to
contribute to the fight against global warming and the safeguarding of its rich biodiversity. In order to
implement this conservation project, the DRC is going to expel indigenous Pygmy populations from their
land in the name of conservation without any compensation or indemnification. This is the case of the
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indigenous BATWA pygmies of the Kahuzi-Biega National Park who were chased by the Congolese
government from their ancestral lands in the 1970s in the name of nature conservation. All the
vulnerability of the pygmy populations in the DRC is based on one problem, the lack of access to land
and all the consequences that this has for their survival, because land provides everything for the
indigenous people. From the land they get their food, health care, money, natural resources, education for
their children, and can initiate and succeed in business. To survive, some have learned from other non-
Batwa communities how to make charcoal and sell it. The Batwa of northern KBNP have settled on land
that is officially unoccupied, but which is often allocated to other communities by local authorities. The
Batwa have no legal protection when members of other ethnic groups decide to take their land or drive
them out of their villages.

It should be noted, however, that indigenous peoples who are very attached to their natural
environments and who benefit from the right to free, prior and informed consent as a vehicle for the
judicialisation of their rights, are sometimes surprised by large-scale projects with a real impact on their
environment which sometimes force them to leave the area without the benefit of equitable environmental
justice. This is what many indigenous peoples in Congo Forest Basin are experiencing and what appears
to jeopardize their right to self-determination.

This situation leads to the association of the notion of access to justice, initially perceived as a
fundamental human right, with environmental protection. In this context, access to environmental justice
is closely linked, like fingers on the same hand, to the right to information and the right to participate in
decision-making that could damage the environment. These environmental rights, both procedural and
substantive, have the potential to significantly influence environmental policies.

Access to environmental justice for indigenous people remains a topical issue, as evidenced by the
United Nations’ sustainable development objectives, which aim to “promote the rule of law in the
domestic and international order and ensure equal access to justice for all” [11]. The effectiveness of
rights, or even their profound nature, can only really be experienced in the judicial struggle; it is probable
that without it the notion of right, even in the subjective sense, would not exist. Thus, access to the law
enables every person to obtain recognition and enforcement of their rights. Without this access to justice,
the rights enshrined in various legal instruments, whether at national, regional or global level, would be
purely theoretical. Effective legal protection therefore depends on access to justice[16]. And the European
Court of Human Rights expressly links its enforcement to the democratic functioning of a society [8].

However, access to justice in the name of environmental protection is not easy. First of all, nature
cannot defend its own interests in court, any more than its components can [7]. It is obvious that trees or
frogs do not speak, do not write, and, more generally, are unable to communicate with legal institutions®.
It should then be added that environmental protection is a collective interest. This collective nature does
not sit well with the traditional means of recourse in which the personal nature of the interest is often
required [2]. This particularity justifies in a general way the need for a study on access to justice in
environmental matters for the indigenous peoples.

I. The Principle of Free, Prior and Informed Consent. It is difficult to determine the legal
nature of FPIC in a circumscribed manner, as the lack of conceptual clarity surrounding the notion of
indigenous peoples’ consent is rightly seen as an obstacle to its institutionalization [18]. FPIC was first
mentioned in ILO Convention No. 169, but it is not clear whether it is a general principle of international
law, especially as it is difficult to identify it as a principle common to the domestic legal orders from
which it would have been transposed into international law.

However, FPIC is a collective right of indigenous peoples and local communities to give or
withhold their consent prior to the commencement of any activity that may affect their rights, lands,
resources, territories, livelihoods and food security [17].

Without any positive legal value, FPIC would be the concerted or collective expression of political
intentions on what seems necessary to ensure an order inspired by certain ideals corresponding to the
current requirements of international society. Indeed, as Professor Basue notes, it is in the area of so-
called third generation rights that the mainly Western doctrine insists on the absence of binding
environmental principles [1].

At least, recognised as a norm of international law, its anchor begins in 2007 with UN General
Assembly Resolution 61/295 on the UN Declaration on the Rights of Indigenous Peoples. In the preamble
to the declaration, the UNGA expresses concern about the environmental injustices suffered by

! Some authors have developed theories attributing to nature or its elements the right to sue, such as Christopher
Stone in his famous article “Should trees have standing?” (Should trees have standing?).
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indigenous peoples, including the dispossession of their land, which violates their right to development,
culture and even self-determination [22].

But long before the UN human rights system enshrined it in the 2007 declaration, the 1980s
marked the incubation period of this principle already in the field of not only environmental law in
relation to the control of the movement of chemicals and biologicals [20], but also in the field of
fundamental rights with the International Labour Organisation’s Indigenous and Tribal Peoples
Convention No. 169°.

Furthermore, in its bipolar evolution, which Professor Yang li describes as a mutation from an
entry control tool for hazardous products to an exit control tool for both biological and cultural resources
[20], the principle of free, prior and informed consent has also been a feature of cultural heritage law.
With the 2003 UNESCO Convention prioritising the collection and inventorying of intangible cultural
heritage, scepticism from indigenous communities has grown. They question the ownership of certain
data, considered to be illegally disclosed at the time of colonization; or the way in which these collected
data are presented to the public, as the image they reflect does not correspond to their cultural identity and
what they want to demonstrate to the world .

Due to this particular case of violations of indigenous peoples’ human rights [15], such as their
right to a healthy environment, their right to self-determination and their cultural rights, FPIC is a result
of the struggle to address the damage caused by multinational mining and extractive companies in so-
called development projects that jeopardize many of the fundamental rights of indigenous peoples.
Environmental pollution has been described as a continuation of the effects of colonialism and social
inequalities in terms of access to and occupation of territory, use of fauna, flora, knowledge and
terminologies relating to practices and experiences in the territory [9].

However, beyond circumscribed areas such as human rights law or the protection of cultural
heritage, the knowledge of indigenous peoples has always aroused scientific curiosity with regard to
environmental protection and sustainable development. It is used as a lever to save the planet from
famine, pollution and climate change [14].

However, while indigenous knowledge is recognized as an element of environmental protection,
environmental inequality and injustice are still a daily reality for indigenous peoples, particularly those in
the Democratic Republic of Congo, who have FPIC as a basis for environmental justice. This is despite
the fact that the African Charter on Human and Peoples’ Rights has been in force for more than two
decades and has been almost unanimously ratified by African states® including the DRC*.

I1. FPIC in the Congolese legal order. The political scientist and specialist in ethnic and linguistic
minorities, Joseph Yacoub, also notes that human rights are highly dependent on cultures and that they
are subject to manipulation and political instrumentalisation. Human rights, in fact, vary according to
place and time. The values that underlie them - freedom, equality, tolerance, non-discrimination, etc. - are
historically relative and evolving. Thus, France has had a succession of declarations since 1789. The
United States Constitution, the oldest in force, has been amended twenty-seven times. The 1948 Universal
Declaration has been supplemented by a series of subsequent texts. The various nations, conglomerations
of nations and international organizations in Africa, Asia and the Americas have adapted human rights to
their worldviews, demonstrating that the human person is perceived and protected differently in different
civilizations and cultures.

The DRC is in a legal monism. From treaties to internal laws and international agreements, it is a
unified normative system in which international law has primacy. However, there is a legislative block in
which provisions referring to local communities and therefore by extension to indigenous peoples can be
found both in international legal instruments ratified by the DRC and in local laws.

International environmental treaties have not totally ignored the socio-cultural dimension of
sustainability. The recognition of the culture-nature relationship in environmental treaties has a long
history. And, the special relationship that traditional indigenous communities have with the environment
was recognized as early as 1957 in Article VII of the North Pacific Fur Seal Interim Convention.
Similarly, the 1973 Agreement on the Conservation of Polar Bears allows in Article 11l (1) certain
exceptions to the prohibition of hunting and capture of polar bears, including harvesting by local

2 Article 4(1) requires that appropriate measures be taken to safeguard (...) the environment of indigenous peoples.
And these measures shall not be contrary to the freely expressed wishes of the peoples concerned (Convention No.
169, Article 4 para. 2.).

% Adopted in 1981 in Banjul, the African Charter has now been ratified by 54 of the 55 states on the African
continent. Only Morocco has not ratified the Charter.

* The DRC ratified the African Charter in 1987.
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populations using traditional methods in the exercise of their traditional rights and in accordance with the
laws of that Party. This exception is not only a recognition that this cultural practice is part of the way of
life. 1t demonstrates that this practice also contributes to the sustainable management of the environment
and its natural resources. It is a recognition of the principle of local people's participation in decision-
making.

Some more recent environmental treaties have taken this approach further by explicitly recognizing
the role that local and indigenous traditional knowledge and practices play in the sustainable management
of a fragile environment and its threatened resources. For example, there is the 1992 UN Convention on
Biological Diversity (CBD)® . Also, the 1994 Convention to Combat Desertification (CCD), which is also
relevant to environmental protection and ensuring the participation of local people in environmental
decision-making, calls for the protection of the economic, social and cultural rights of local people in the
context of ensuring environmental sustainability and their livelihoods® .

Furthermore, the Convention on Biological Diversity was the first international treaty to address
these issues by linking the economic aspect of biological diversity with the cultural aspects of its use and
the related knowledge of local communities’ . A more recent FAO international treaty on plant genetic
resources also gives a central role to the traditional knowledge of local and indigenous communities for
biodiversity conservation and sustainability® .

Beyond the fact that the African Charter on Human and Peoples' Rights, the International Covenant
on Civil and Political Rights (Article 1)°, the International Covenant on Economic, Social and Cultural
Rights™® and other human rights instruments have been duly ratified by the DRC and therefore would
apply by virtue of the principle of pacta sunt servanda'* and Article 215 of the Constitution*? . Article 51
of the Congolese Constitution provides for the protection of minorities*® . This protection requires both
legal and judicial measures to protect the rights guaranteed to them, in particular the right to a healthy
environment conducive to development as set out in Article 53 .

In this vein, Law No. 15/026 of 31 December 2015 on water makes the participation of local
communities a basic principle in water conservation®. The multiple use of water by indigenous peoples
justifies their right to participate in its conservation, as their exclusion would lead to the violation of
several of their fundamental rights, notably their right to self-determination. In a legal holism of
indigenous peoples’ rights, the African Commission on Human and Peoples’ Rights noted in the
CEMERIDE v. Kenya case that the use of water is exclusively for physiological needs. It can also be a
cultural or religious need of an indigenous people or a local community*®.

® The Convention recognizes in Article 8(j) the important contribution of local and indigenous knowledge,
innovations and practices to the sustainable management and protection of the environment, and thereby obliges
Partles to take measures to safeguard them.

Artlcle 19 point 1a of the 1994 Convention to Combat Desertification.

Artlcle 8-point J of the Convention on Biological Diversity.

8 Article 9(1), International Treaty on Plant Genetic Resources for Food and Agriculture. "Each Contracting Party
shall, as far as possible and as appropriate:
Subject to its national legislation, respect, preserve and maintain knowledge, innovations and practices of
indigenous and local communities embodying traditional lifestyles relevant for the conservation and sustainable use
of biological diversity and promote their wider application with the approval and involvement of the holders of such
knowledge, innovations and practices and encourage the equitable sharing of the benefits arising from the utilization
of such knowledge, innovations and practices:"
% Article 1 of the Covenant recognizes the right of peoples to self-determination, and states in paragraph 2 that: “In
no case may a people be deprived of its own means of existence.”
%1bid, (n24).

Any treaty in force is binding on the parties and must be performed in good faith, Article 26 of the Vienna
Conventlon on the Law of Treaties of 23 May 1969.

12 According to Article 215 of the Congolese Constitution: "International treaties and agreements duly concluded
have upon their publication, an authority superior to that of laws".

B The Congolese State (...) also ensures the promotion and protection of vulnerable groups and all minorities...

4 Everyone has the right to a healthy environment conducive to their full development. They have a duty to defend
it. The State shall ensure the protection of the environment and the health of the population.

Article 13-point f. The aovernment, the provincial aovernment as well as the urban, communal, sector and
chiefdom executive colleaes shall. each within the limits of their competences and attributions. take measures for the
inventory of all water resources. their conversation. includina wetlands. coastal areas and basins and sub-basins, as
well as for their protection. prevention and control of pollution Thev shall adoot and implement abpropriate policies.
master plans and proarammes with a view to. inter alia Ensure the participation of all relevant stakeholders,
includina local communities. users. civil society and the private sector.

1% One of the beliefs of the Endorois is that their ancestors. Dorios. came from the skv to settle in the Mochonaoi
forest and that every season the waters of the lake turn red, and the hot streams emit a strona smell sianallina the
time when the community must perform traditional ceremonies to appease the ancestors who drowned at the birth of

17



ISSN 2415-3184 Exonoriyna 6e3mneka Ta 30aJaHCcOBaHE PeCypCOKOPUCTYBAHHS

This customary and traditional organisation as well as the attachment of local communities to a
specific terroir is also reflected in the definition given by both Law No. 11/003 of 11 February 2014 on
nature conservation'’ and Law No. 11/2002 of 29 August 2002 on the DRC’s forestry code™, the first of
which (law) imposes on the State the responsibility of identifying threatened communities with a view to
conserving them because of: (...) social, scientific or cultural importance®; and the second recognises the
right of local communities to obtain part or all of forest concessions under customary law®. In addition,
the Forest Law grants local communities the right to use the environment for customary and traditional
purposes as long as this use is not contra legem.

Furthermore, Law 15/012 of 1* August 2015 on the general regime for hydrocarbons guarantees
the right of restitution to the pristine state of the environment of local communities. However, Title 1l and
Title 111 of the law, which refer to upstream and downstream hydrocarbon activities respectively, make no
reference to the principle of FPIC. It goes without saying that this law is iniquitous in that it only targets
the interests of hydrocarbon activities, while indigenous people are neither consulted nor involved in the
exploration and exploitation process, but are only consulted at the time of reclamation. This undermines
the principle of FPIC.

However, it should be noted that the Congolese Mining Code, which is also part of the Congolese
environmental legal order, does not contain any provisions devoted to the environmental rights of
indigenous peoples in particular. It merely sets out the right to the environment in general terms. Yet the
DRC, which is a geological scandal, has deposits, some of which are located in areas inhabited by
indigenous peoples.

It should be noted that ILO Convention 169, which is the instrument par excellence for the
protection and promotion of the rights of indigenous peoples and which establishes the procedural rules of
environmental justice for indigenous peoples, has not been ratified by the Democratic Republic of Congo.
Hence it is impossible to oppose the DRC to this convention in its article 4 of ILO Convention 169, which
is the basis of the principle of free, informed and prior consent; a key principle that would underpin
judicial action with regard to environmental justice for indigenous peoples.

However, in a textual parallelism between ILO Convention 169 and Law No. 11/009 of 9 July 2011
on the fundamental principles relating to the protection of the environment in the DRC, Articles 8 and 9
of the aforementioned law show a similarity to the FPIC principle enshrined in Article 4 of ILO
Convention 169.

Article 8 of the Congolese law reflects one of the elements of FPIC, namely information.
According to this article, indigenous communities cannot be evicted from their environment without
being informed. Information is a procedural obligation incumbent on public authorities who intend to
relocate a people so that the people not only do not claim ignorance of the relocation but also ensure that
their right to self-determination, i.e. their culture, way of life or even their means of substance as
indigenous people are not altered. In other words, information allows indigenous peoples to give
informed consent or withhold consent to projects affecting their environment if it violates their right to
self-determination. This is why other authors speak of informed consent [6]. This reflects the spirit of ILO
Convention No. 169, which states that such measures should not be contrary to the freely expressed
wishes of the peoples concerned?.

Furthermore, Article 9 of the Congolese environmental law is in line with Article 2 para. 1 of ILO
Convention 169. These two provisions speak of the participation of the people concerned in the
environmental policy process. This participation not only reinforces the information criterion but, above
all, elucidates what prior consent is. According to Article 9 of the Congolese law, indigenous peoples
have the right to participate both upstream and downstream in the decision-making process that affects
their existence or may have a significant effect on the environment, including the issue of development. It
goes without saying that a development project for indigenous peoples in the DRC cannot be carried out
without their prior involvement in the decision-making process. This implies that consent can in no way

the lake, Centre for Minority Riahts Development and Minotity Riahts Group International on behalf of Endorois
Welfare Coucil v. Kenva. Communication 276/2003. 27°™ proaress report (2009).
17 Article 2 point 7 defines a local community as a population traditionallv oraanised on the basis of custom and
united bv clan or parental solidarity which underpins its internal cohesion. It is also characterised by its attachment
toa specific area. law n°11/003 of 11 Februarv 2014 on nature conservation

Artlcle 1 point 17 of law n°11/2002 of 29 August 2002 on the DRC forestry code

19 Article 9 point 2. Ibid (n32)
20 Artlcle 22 of Law n°11/2002 of 29 August 2002 on the DRC Forestry Code, Ibid, (n33)

2! Article 4(2) of ILO Convention No. 169
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be subsequent to the decision or the decision-making process. It is in this respect that the Congolese water
law mentioned above gives local communities the power to take legal action against any violation of the
provisions of the said law or its implementation measures, or any infringement of the provisions of
international agreements and conventions ratified by the DRC, which cause direct or indirect harm to the
collective interests or aim to defend®.

I11. The non-application of FPIC in Congolese law. Although the procedural rules of
environmental justice for indigenous peoples seem to be located in the Congolese legal arsenal, the thorny
issue remains that of its judicialization. The emptiness of Congolese jurisprudence in this area speaks
volumes. International law now distinguishes between the rights of minorities, which are based on human
rights, and the rights of indigenous peoples, which are based on collective rights [3]. However, as the
Congolese land and property system does not recognise collective property rights and the legal status of
indigenous peoples is still ambiguous, the judicialisation of indigenous environmental justice will often
be confronted with the question of quality on the one hand and the interest in taking legal action on the
other. Although Congolese land law recognizes customary land, it must be stressed that litigation relating
to this land before the Congolese courts is essentially a matter of individual property rights, for which the
competent judge is the tribunal de paix.

As Sandrine Clavel notes: "most legislation is limited to recognizing the right of indigenous
peoples to claim land rights over their ancestral territories, and in this case things become particularly
complicated, as it is then up to the indigenous communities to establish the validity of their claim™ [19].
Similarly, in its opinion on CEMERID v. Kenya, the African Commission on Human and Peoples’ Rights
highlighted the failure of local legal systems to recognize communal property rights as one of the major
problems faced by indigenous peoples®.

This legal shortcoming also renders obsolete the mechanism for implementing any act that
infringes the environmental rights of indigenous peoples by way of an exception of unconstitutionality.
Insofar as the right to the environment is constitutionally guaranteed in the DRC, the Constitutional
Court, which is the judge of unconstitutionality in matters of ordinary law, can only be seized to enforce
FPIC if the indigenous peoples have a legal personality conferring on them the capacity to sue as a people
and have a judge ratione personae for such a question, which is a question of collective property rights, a
right not recognized by Congolese land law.

For a State to be held accountable for the violation of human rights, it is not enough that it itself
violates these rights. It is sufficient for it to fail to take the necessary measures to protect the beneficiaries
of these rights from third parties in order to respond®. Thus, the failure of the Congolese State to provide
effective remedies to ensure the implementation of indigenous environmental rights would in itself
constitute a violation of Article 26 of the ACHPR.

Another difficulty in the ineffective implementation of environmental justice for indigenous
peoples in the DRC is the lack of knowledge of international law in this area by Congolese judges and
also the failure of litigants to refer to the international legal instruments to which the DRC is a party.
Several legal instruments guaranteeing the right to a healthy environment, which can in a broader
interpretation be applied in favour of indigenous peoples, have been ratified by the DRC and are therefore
enforceable against it. Being a monist regime, international law has primacy over domestic laws.
Therefore, the application of international law in this area should constitute a basis for internal
jurisprudence.

Conclusion and recommendations. This shows that although FPIC is a legal instrument in the
Congolese legal system, the greatest challenge remains its implementation. To speak of the
implementation of FPIC in Congolese environmental justice is to raise the issue of what Professor
Kennedy calls the ‘justiciability’ of the right to the environment [4], especially as the thorny question of
the link between human rights and environmental protection has not yet been fully elucidated. However,
many agree that international human rights law is even better when it comes to environmental protection
[13]. Some [21] point out that environmental protection can be a condition for the enjoyment of other
human rights. It is stated in the preamble of the 1972 Stockholm Declaration of the United Nations

22 Article 108 of law n°15/026 of 31 December 2015 on water

2% Centre for Minority Riahts Development and Minotitv Riahts Group International on behalf of Endorois Welfare
Coucil v. Kenya, Communication 276/2003, 27°™ progress report (2009).

* Communication 74/92, NCHL v. Chad, §97. See also Communication 155/96 §48 in SERAC and others v.
Nigeria. In this communication, the Commission decided that when a State freely adheres to the terms of the various
human rights instruments, it is responsible for bearing the burden of all the obligations mentioned in these
instruments. This has not been observed by the RUM.
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Conference on the Human Environment that the environment is essential to the enjoyment of basic human
rights, even the right to life itself?.

From the right to the environment to the right to the environment, indigenous peoples have the
right to enjoy their territories, lands and natural resources; but they also have the right to participate in
environmental protection.

The fact remains that legislative and judicial weaknesses remain major obstacles to the
effectiveness and efficiency of environmental justice for indigenous peoples, for which legal and judicial
reform remains a panacea. To this end, it would be more appropriate to:

- Accelerate the process of promulgating the law on the protection and promotion of the rights of
indigenous peoples, in which their status must be well defined. This will give them standing to sue in the
future.

- Revise the so-called land law to recognize the collective ownership of indigenous peoples. This
will give them the right to go to court

- The interdisciplinary nature of environmental law also requires the creation of chambers
specialising in environmental law within the Congolese judicial system.

References

1 Basue Babu Kazadi, G., Droit International Public, PUIC, 2013, p.187.

2 Bétaille, Julien (ed.), Le droit d'accés a la justice en matiére d'environnement, New edition
Toulouse, Presses de 1'Université Toulouse 1 Capitole, 2016.

3 Bellier, Iréne. "Les droits des peuples autochtones. Entre reconnaissance internationale, visibilité
nouvelle et violations ordinaires," L'Homme & la Société, vol. 206, no. 1, 2018, pp. 137-174.

4 Bindu, Kennedy Kihangi. "La Justiciabilit¢ Du Droit a L'environnement Consacré Par La Charte
Africaine Des Droits De L'Homme Et Des Peuples De 1981 En République Démocratique Du
Congo." Revista Catalana De Dret Ambiental 1V.1 (2013).

5 Blanchon, David, Sophie Moreau, and Yvette Veyret. "Understanding and constructing
environmental justice", Annales de géographie, vol. 665-666, no. 1-2, 2009, pp. 35-60.

6 Desmarais Frédéric. The Free, Prior and Informed Consent of Indigenous Peoples in
International Law in the Light of the Models of Cultural Integrity and Self-Determination: The Need to
Redefine its Conceptual Framework. In : Revue Québécoise de droit international, volume 19-1, 2006. pp.
161-209.

7 Estelle Brosset and Eve Truilhé-Marengo, 'L'accés au juge dans le domaine de I'environnement :
le hiatus du droit de 1'Union européenne', RDLF, 2018, chron. no. 07.

8 ECtHR, 5th sect. 21 Jan. 2010, No. 10271/02, R.P. v. France, Procédures, March 2010, p. 15,
note N. Fricero, the judgment following a precedent of 2005 expressly referring to the "right to a judge".

9 Farget, D. (2016). Colonialism and environmental pollution: extension and effects on indigenous
peoples' rights. Criminology, 49(2), 95-114.

10 Florent Masson. Common property. Law. Université Panthéon-Sorbonne - Paris 1, 2016.
French. ffNNT: 2016PA01DO013ff. fftel-01522772f

11 GA Res. 70/1, UN GA Doc off, 70th session, UN Doc A/Res/70/1 of 2015.

12 Iseli, C. (2020). The Operationalization of the Principle of Free, Prior and Informed Consent: A
Duty to Obtain Consent or Simply a Duty to Consult? UCLA Journal of Environmental Law and Policy,
38(2).

13 John H. KNOX, Framework Principles on Human Rights and the Environment, the core human
rights obligations related to the enjoyment of a safe, clean, healthy and sustainable environment, United
Nations, Human Rights, Special Procedure, 2018.

14 Kleiche-Dray, M. (2017). Indigenous knowledge for sustainable development. Autrepart, 81, 3-
20.

15 Lebuis, V. & King-Ruel, G. (2010). Free, prior and informed consent: an emerging
international standard for the protection of local indigenous populations. Recherches amérindiennes au
Québec, 40(3), 85-99.

16 Marie-Anne Frison-Roche, "Le droit d'accés a la justice et au droit", in Libertés et droits
fondamentaux, pp. 521 - 539.

17 Operational Guidance on respecting the Rights of Indigenous Peoples and Local communities,
Accountability Framework, Jun 2019.

25 1972 Stockholm Declaration of the United Nations Conference on the Human Environment

20



HaykoBo-texniunuii xypran Ne 1 (25)-2022

18 Papillon, M., Leclair, J., & Leydet, D. (2020). Free, Prior and Informed Consent. Between
Legal Ambiguity and Political Agency, International Journal on Minority and Group Rights, 27(2), 223-
232.

19 Sandrine Clavel, Indigenous peoples' land rights, 2021. Ffhal-03115019.

20 Yang Li, Principle of Free, Prior and Informed Consent and its application in the collection of
intangible cultural heritage data,

21 Wu Gang, International Law, ed. China-Law Press, Beijing, 2006.

22 The United Nations General Assembly resolution 61/295 on the United Nations Declaration on
the Rights of Indigenous Peoples.

ILnynza ea Inynea Onexcanop-monoowuii
Binonuu ynieepcumem Kinwacu,
Lemoxpamuuna Pecnyonika Koneo

MPABO HA JJOBKLJJISI KOPIHHUX HAPOJIIB JIEMOKPATHYHOI
PECIIYBJIIKA KOHI'O

AKTyaJbHICTh JIOCHI[DKEHHS TMOB’s3aHa 3 peaji3ali€lo MPUPOJOOXOPOHHOTO TIPOEKTY B
I[eMOKpaTHquI‘/'I Pecry6umini KoHro, sikuil BUKIMKaB MOTPSCIHHS CEPell KOPIHHUX rPOMA TiCIIs PilCHHs
PO BUCEJICHHS iX 3 IXHBOT 3eMui 6e3 KOMIICHCAILii 9M BIIIKOTyBaHHSL.

[Tpote, okpim 3aNPOTIOHOBAHOTO 3aKOH MPO 3aXHCT 1 330XOYCHHs NPaB KOPIHHUX HAPOXIB y
HAemokparniana Pecrybuika Korro, sikuii 3apa3 y3ro/ukyeThesl B ApIaMEHTI 1 Ma€ OyTH ONPHITIOTHCHHIA
[Ipe3naenTom Pecny6n11<1/1 I[eMOKpaTHqHa Pecny6ﬂ1Ka Konro paTanKyBaJIa JIEKiTbKa Ml)KHapOILHO-
MPaBOBHUX I[OKYMGHTIB AKi CTOCYIOTBCSL TPaB IFOHHU 1, BIANOBIAHO, IPaB KOPIHHUX HAPOAiB, Y SKHX
NPUHLKI BUIBHOIL, MONEPEHBOI Ta yCBILOMIICHO 3r0/M BUP@XCHNUIT pisHUMH criocobamu. Lleit npuHummn
nepezbayae y4acTh KOPIHHHMX HapOAiB y peaizamii npaBa Ha HABKOIMIIIHE CEPEIOBHIIE HA JBOX piBHSX:
Ha PiBHI NPHIAHATTS PILICHB, SKi MOXYTh BILTHHYTH Ha IXHE PABO HA HABKOJIMIIHE CEPEIOBUIIE, & TAKOK
Ha PIBHI PO3POOKH NOJITHKH, CIPIMOBAHOI HA 3aXMCT HABKOJIMIIHBOIO CEPE/IOBHUIA, OCKLIKH MiCLEBI
3HaHHS € He3aMiHHUMHU. HpOTe HE3BA)KAIOYM Ha ICHYIOUHMH MPaBOIMOPSIOK, peanizauis 1i€i eKoJoriyHoi
CTPaBEeIJIMBOCTI KOPIHHUX HAPOIB BUTJIsIIAE Hee(eKTHBHOIO. HalOibIIo0 mpo0ieMoro 3aInIIaeTbes ii
BIIPOBADKECHHS. barato XTo mOromxyerbcs, M0 MDKHApOAHE MPaBO Kpalle, KOJIH HAEThCS NP0 3aXHUCT
HABKOJIMIIHBOrO ~ cepefopuiia. Jleski  NOCHIJHUKM  3a3HAYAlOTh, IO OXOPOHA HABKOJIMIIHBOIO
CepeoBHIIa MOXE OYTH YMOBOKO [UIst 311IHCHEHHS! IHIIMX 1IPAB JIOLAHHH.

Oxkpim mpaBa Ha HAaBKOJIMIIHE CEPEIOBHIIE, KOPIHHI HAPOJM MAIOTh IIPABO KOPHCTYBATHCS CBOIMH
TEPUTOPISIMU, 3eMIIIMH Ta MPUPOJAHUMH pecypcamH; ajie BOHU TaKOXK MaloTh MpaBO OpaTH ydacTh B
OXOPOH1 HABKOJIUIIHBOTO CEPEIOBHLIA.

®daKkTOM 3aJIMIIAETHCS TE, 10 3aKOHOJABYI Ta CYIOBI HEJONIKH € OCHOBHHMHM MEPEIIKOAAMH JIsI
e(heKTUBHOCTI €KOJIOTIYHOTO MPaBOCYAS ISl KOPIHHUX HApOJIB, IS SKUX MPaBOBa Ta cyAoBa pedopma
3aJIMIIAETHCS MMAaHAICE0. 3 €0 METOI0 JOLUIBHIIIE 0yJI0 6 MPUCKOPUTH MPOIEC ONPHITIOIHEHHS 3aKOHY
PO 3aXUCT 1 320X0UEHHS MPaB KOPIHHUX HAPOAIB, y IKOMY Ma€ OyTH 4iTKO BU3Ha4eHUH 1xHiii cTatyc. Lle
JIacTh iM TIPaBo MOJIABaTH JI0 CYJy B MailOyTHhOMy. MIKIUCIUTUTIHAPHUI XapakTep eKOJOTiYHOTO TpaBa
TaKOXX BHMarae CTBOPEHHS TaliaT, IO CHEIiali3yloThCs Ha EKOJOTIYHOMY TpaBi B paMKax CyJOBOI
cuctemu Konro.

KawuoBi cioBa: mpaBo Ha JIOBKIJUIS, €KOJIOTIYHA CHpAaBEIUIMBICTh, BiJIbHA, TOMEPEIHS Ta
YCBiZIOMJIEHA 3r0/1a, KOPiHHI HAPOIH.
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REFLECTIONS ON THE NEXUS BETWEEN CLIMATE CHANGE, FOOD
SECURITY AND VIOLENT CONFLICTS: ATOUR THROUGH THE
NIGERIA EXPERIENCE

Climate change has been adjudged as the most treacherous threat to global sustainability, having its
deteriorating effects on the ecosystems in the form of increase in temperature, heat waves, haphazard
changes in the pattern of rainfall, rising of the sea level etc. We believe that the consequential impacts of
climate change on food, biodiversity, health, and the overall economy have been of great concern in
Nigeria and to Africa as a whole. Because of this, in this study we will try to demonstrate the intricate
relationship between climate change, food security and violent conflicts in Nigeria, especially the root
causes of famers-Fulani herdsmen clashes, the goal being a provision of sustainable conflict management
strategy to the crisis. A mixed method research design (basically a mix of research papers’ syntheses,
causal loop diagram, interviews/focused group discussions and the social progress index data) was
analysed and adopted to achieve the study’s specific objectives. The causal loop diagram demonstrated
the interconnectivity of climate change, food security and violent conflicts. Interestingly, most
respondents (70%) ranked “resource scarcity due to increased desertification” as the top-rated cause for
farmers-Fulani’s herdsmen clashes while less than one-quarter (21%) emphasised that urbanisation and
social vices propelling the conflict. Considering these findings, we reasoned that there is a critical need to
increase the capacity of local communities to take on key governance roles around resource management
while remediation and appropriate management measures of affected and vulnerable regions must
commence without further delay. The Government should strengthen police capacity to curb rustling and
banditry, improving livestock tracking.

Key words: Climate Change; Conflict; Water, Food security; Nigeria.

Introduction. Climate change has been adjudged as the most treacherous threat to the
sustainability of nature and is considered as one of the most exigent concerns of the 21* century,
threatening both anthropic and natural systems with long-term consequences [1]. Its deteriorating effects
on the ecosystems in the form of increases in temperature, haphazard changes in the pattern of rainfall,
rising of the sea level and indeed, the increasing rate of extreme weather conditions have the adverse
potency to exacerbate the debilitating threats to environmental sustainability. Hence, the consequential
impacts of climate change on food, biodiversity, health, and the overall economy have been of grave
concern in Africa [2]. In the same measure of disruptive tendencies, the average surface temperature in
coastal cities of Nigeria such as Lagos, Rivers, Bayelsa etc. is projected to increase from 1.1°C-2.8°C by
the year 2099 [3]. This will result in the depletion of water resources leading to a decline in agricultural
production by causing a shift in production seasons, the alkalinity and acidity of soil, the festering of pest
and disease etc. [4]. Moreover, Nigeria’s climate, as reported, is likely to spur growing shifts in
temperature, rainfall, storms, and sea levels throughout the twenty-first century and typical of Nigeria,
which has poor adaptive responses and adjustment measures to these shifts. This makes the disastrous
environmental occurrences in some parts of the country unabated [5]. Poor adaptive responses to climate
shifts are however evident in the several reports on the ugly incidence of floods, dreadful thunderstorms,
windstorm, desertification etc. in many parts of the country [6-8]. Not only are there cases of
environmental degradation, but equally significant is the decline in the production of food crops resulting
from reduction in rainfall, relative humidity and increased temperature have dealt a blow on the rising
agro-economic prospects of the country [9]. Furthermore, health problems like asthma, cholera, cancer,
chronic bronchitis, blood disorders and other diseases [10] and even resource-based conflicts (e.g.,
clashes between Fulani herdsmen and farmers in Benue State) are distasteful social impacts of climate
change.

Moreover, rapid global change has not only increased the demand for water, energy, food, and
other resources but has also been responsible for fuelling violent conflicts in a country like Nigeria.
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Violent conflicts between nomadic herders (mostly Fulani) from northern Nigeria and sedentary agrarian
communities in the central and southern zones have escalated in recent years and are spreading
southward, threatening the country’s security and stability; with an estimated death toll of approximately
2,500 people in 2016. Limited studies on how climate change precipitates conflict between Fulani
herdsmen and farmers across Nigeria might have been responsible for a policy that has spurred negative
feedback from several stakeholders, hence, the need for this study. Whilst the central objective of this
study is to show the relationship between climate change, food security and violent conflicts in Nigeria,
the other part is to provide the knowledge, awareness and guidance for sector reforms, academia, and the
public on climate change issues and to identify the areas of vulnerability to national security resulting
from climate change.

Methodology. The complex cause-and-effect relationship that exists between climate change and
the environment is shown in the causal loop diagram below (Fig. 1). Causal loop diagrams represent
feedback structures of complex systems, showing interaction between the variables [11]. The arrowheads
show a negative or positive sign, indicating the effect of variables on each other. For example, increase in
pollution increasingly contributes to climate change while increase in crop productivity reduces
migration. A causal loop diagram gives us a better picture of the system.

Climate Change

7 L)

ought \Flﬂod Heat Wave

Resource Based
Conflict

\ P
» ilizati Al conomic and Physical Stability in Food

Fig. 1. Causal Loop Diagram showing the interrelationship between climate change, food security
and violent conflicts in Nigeria

Data Collection and Analysis. The study adopted a mixed methods research design. The data was
systematically collected using primary and secondary sources. The primary source includes focused group
discussions, oral interviews via face-to-face interaction as well as personal conversations via phone calls
between March-June 2018. Forty (40) key participants in total were recruited for focused group
discussions based on their literacy, ethnicity, extensive public sector involvement and experiences to
achieve three tasks, (i) Discuss the critical nexus between climate change, human conflict, and food
security; (ii) Identify and articulate the causes of Fulani-herdsmen clashes and, (iii) to suggest an efficient
mechanism for conflict-dispute resolutions among the two contending parties. The participants include
instructors, policy researchers and postgraduate diploma students at National Centre Technology
Management, Lagos Study Centre and the six geopolitical zones in Nigeria (South-West, South-East,
South-South, North Central, North-West, and North-East) were equally represented. The session lasted
for only 45 minutes on the subject matter. Forty (40) people were also interviewed via face-to-face
interaction and through phone calls on the same subject matter in EKkiti, Benue, Kaduna, and Adamawa
being the states that have experienced attacks from the dreaded herdsmen in the past. These respondents
were basically farmers, traders, and residents of the states. In overall, primary data was obtained from a
total of eighty (80) participants/respondents. As par secondary sources, we make use of peer-reviewed
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journal articles, textbooks, newspapers, and other internet materials. Content and discourse analysis was
systematically employed as a reference tool to properly understand text linguistics (i.e., the tone,
phonology, style, and structure) of research papers that were retrieved from academia search engines such
as Google, Google Scholar, Scopus, ResearchGate, PubMed, and Academia.edu (to mention a few). In
summary, the mixed methods approach enabled us to make a qualitative analysis which was appropriate
in understanding the critical nexus between climate change, human conflict, and food security in Nigeria,
within the context of her socio-cultural and the changing political economies

Results and Discussions. The result and analysis of our findings are presented under the following
sub-headings.

Relationship between Climate change and food security in Nigeria. To gain an understanding of
the intricacies between climate change and food security in Nigeria, it is vital to also examine the scope of
food security, viz-a-viz food production system in Nigeria.

How does climate change influence food production and the food security system in Nigeria?
Increase in greenhouse gas emissions in the atmosphere is well-known as the primary cause of the
worsening global climate change. Studies have observed an increase in greenhouse gases in the
atmosphere in the last century [12]. This relationship i.e., the interrelation of climate and food production
has been documented in previous studies [13; 14].

However, Lal [15] averred that having knowledge of the interrelations among the essential
components of food production (such as soil, water, and crops) will further help in understanding the
relationship between climate change and the food production system. With extreme weather events such
as long periods of drought, as it is often experienced in Nigeria, crops are likely to be more susceptible to
pest infestation and diseases which may wipe out the economic gains of farmers or increased reliance on
the use of chemical pesticides. On the other hand, increased flooding and saltwater intrusion into soil,
groundwater and freshwater bodies may possibly submerge crops and consequently result in crop failure
due to low soil aeration. This relationship has also been adduced by some studies [16] as a serious impact
of climate change on the food production system. Nonetheless, the growing desertification of the
Northern part of Nigeria, a region noted for ‘major food supply of the nation’ is alarming. When crops
fail due to climate-related disasters, farmers are unable to sell their crops to earn money to support their
families, which translates to poverty. In Nigeria and many other countries, the ratio of “cost of a
minimum daily food basket” to “average daily income” is often used as a measurement of poverty [17].
When this ratio falls below a certain threshold, it signifies that food is affordable and people are not
impoverished; when it exceeds the established threshold, food is not affordable, and people are having
difficulty obtaining enough to eat. Local food prices in Nigeria and most parts of the world are strongly
influenced by global market conditions, but there may be short-term fluctuations linked to variation in
national yields, which are influenced by climate, among other factors. When crops fail due to climate-
related disasters, farmers are unable to sell their crops to earn money to support their families. This may
ultimately lead to food insecurity.

How does the food production system contribute to climate change? Traditional Agricultural
practises such as open-space bush-burning being currently in practice in Nigeria and most other
developing countries contributes largely to emission of greenhouse gases. Agricultural activities
particularly mechanised farming often results in deforestation. Deforestation contributes largely to
climate change because trees are natural air purifiers; they help absorb carbon dioxide via photosynthesis,
stores carbon within their leaves, stems, roots, and releases oxygen back into the atmosphere of the Earth
and the tree’s transpiration and canopy helps shield plants and other living organisms from excess
radiation, heat, and wind [18]. Nigeria’s agriculture utilises a large bulk of these synthetic chemicals.

Also, the transport and distribution of food to designated destinations where it will be utilised may
even contribute to GHG emissions. The transport of food commodities especially from the Northern part
where the bulk of food being produced in Nigeria comes from to other states would equate to greater
GHG emissions as more fossil fuels are required to be combusted for transportation purposes. Whilst the
reliance on fossil fuel via burning of fossil fuels for energy releases carbon and other toxic substances into
the atmosphere directly contributing to climate change, land degradation may also occur as more ores are
extracted from the ground.

Livestock rearing especially in the Northern and Middle-belt Nigeria can lead to soil erosion and
desertification due to overgrazing, soil erosion would affect the soil health which in turn affects the
quality and quantity of produce and hence food security. In addition, soil erosion and desertification affect
the soil carbon sequestration and reduces the soil’s ability to remove atmospheric carbon dioxide that
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helps mitigate climate change. This is because the soil naturally holds more organic carbon than
atmospheric CO,. Poor soil health would possibly affect the ability of soil to act as a sink to remove
atmospheric carbon and thus result in higher levels of carbon dioxide concentration in the atmosphere,
exacerbating climate change. Hence, the need for effective and sustainable strategies to ensure the
sustainability of the ecosystems becomes more than ever before.

How does climate change influence human conflicts in Nigeria? Indeed, conflict may be regarded
as an enduring aspect of human social existence. This is however premised on the belief that wherever a
community of individuals is found, conflict becomes an inevitable incidence of social interaction which
forms part of their experience. Based on the “Ecological Law of the Optimum” as explained in Fatile and
Adejobi [19] that states that “no species in any given habitat or environment encounters the optimum
conditions for all its functions”, humans are perceived to have the responsibility, freedom, and motivation
to modify their environment to satisfy their needs and desires. Although the process of doing this implies
an encroachment on the constituents of the ecological balance and in most cases, it results to conflict

With credence to Abraham Maslow’s Pyramid of Human Needs, each human being is trying to
meet a certain level of needs at every time and the quest of competing for the same needs may often
trigger conflicts. Though on the base of the pyramid, he placed food, water, and shelter; a second level, he
placed the need for safety and security, followed by belonging or love; the need for self-esteem is found
on a fourth level; and finally on a fifth and final level is personal fulfilment [20]. In Nigeria where
poverty is on the high side, the competition for food, water and shelter is equally high. The connection
between environment and conflict is deeply rooted in the scarcity or abundance of natural resources
within and between states as well as the unequal access to these resources [21].

According to Homer-Dixon [22], a decline in the quality and quantity of renewable natural
resources, population growth, and unequal access to resources act solely or in various combinations to
increase the scarcity, for certain population groups, of cropland, water, forests, and fish. The scarcity of
natural resources as a result of climate change or climate-related disasters for instance reduces economic
productivity of the local groups experiencing the scarcity but on the other hand, migrating groups often
trigger ethnic conflicts when they move to new areas, while decrease in wealth can cause deprivation
conflicts [22].The crux of this philosophy or assumption is that when the conflict becomes violent, it can
have dramatic consequences on human wellbeing and the environment as a whole. This is a vivid picture
of what happens in Nigeria’s ecosystem. As presented in Figure 2, the major drive for conflict (massacre)
iS resource scarcity due to increased desertification in the Northern part of Nigeria. Many studies have
also corroborated the influence of Climate change on human conflicts [19; 23; 24]. For instance, in the
northern and middle parts of Nigeria, the cereal-productive Sudan savannah ecology is transiting to pure
Sahel and the influence of the Sahara is increasing southwards due to increasing rate of desertification
and other climate-related conditions. In the same vein, the root and tuber productive ecology of the
Guinea Savannah is giving way to Sudan Savanna grassland probably due to severe incidences of coastal
and soil erosion which is very rampant. Increased competition or the gradual unsuitability of pastoralists
for a dwindling ‘stock’ of grazing land and the drying up of important water bodies has pitched Fulani
herders against farmers [5].

The studies have observed that climate change is responsible for the clashes between the Fulani
herdsmen and agrarian communities since the incidence of climate change has further exacerbated the dry
condition of the region of the Fulani herdsmen whose major cultural occupations is dependent on the
grasses and hay for livestock rearing, they are forced to move to the south and middle belt of Nigeria for
greener pasture where they mostly infiltrate and infringes on the farmlands belonging to the south and
middle belt of Nigeria. Hence, the scarcity of natural resources becomes a subject of conflict between the
farmers who make use of their farmlands for large scale agriculture and the herdsmen who need the
vegetation on those farmlands for feeding their livestock.

These conflicts have led to the massive loss of lives, community crises, damage to properties and
indeed, national insecurity as presented in Figure 1. Some aggrieved farmers with the intent to cause the
death of those cattle trespassing into their farmlands, they spray their farmlands with chemicals. This seed
of conflict did not only cause the death of cattle worth millions of naira but when rain falls, the residue of
the chemicals are washed to rivers which affects the lives of organisms in the aquatic ecosystem. This
may also lead to decline in crop production because the soil on the farmland loses their nutrients and thus,
food availability is affected. Also, the crops on the farmland are affected by the chemicals and the
consumption of the same food resources become unhealthy and unsafe for consumers. This results in poor
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food utilisation or lack of food safety. However, it is important to note that when conflict becomes
violent, it can have dramatic consequences on human wellbeing and the environment.

The fundamental theoretical assumption of the theory is that resource scarcity is the product of an
insufficient supply, too much demand or an unequal distribution of a resource because of environmental
hazards that forces some sector of a society into conditions of deprivation and violence. Because human
conflict may be complex with many dimensions, it could be fuelled by either single or combination of
other factors. In the case of Nigeria, climate change may interact with other features of their social,
economic, and political landscape, due to religious, ethnic and political differences, poverty, resource
scarcity or combination of all. Hsiang et al. [24] reported strong causal evidence linking climatic events to
human conflict across a range of spatial and temporal scales and across all major regions of the world. A
substantial number of literatures on this relationship however regards climate change as exacerbating
resource scarcities and generating new conflicts and security challenges resulting from reduced crop
yields; increased competition over scarce water resources; and increased likelihood of drought and
disasters related to climate extremes [25; 26] and this explains why Nigeria is not socially progressive.
Social Progress is defined as the capacity of a society to meet the basic needs of its citizens. The Social
progress index of Nigeria as present in the table measures the extent to which countries provide for the
social and environmental needs of their citizens [27].

Studies have revealed that most of the highway robberies were committed by the herdsmen who
were forced to migrate to Nigeria because of the effects of climate change in their country [28]. Many of
the countries predicted to be affected by climate change face pre-existing challenges of poor governance
and social and political instability [29]. Like in the case of Nigeria where there is weak capacity to
provide security and basic services, non-state armed groups (e.g., Boko Haram) operate more freely while
using the weakness of the state to undermine it further. Climate change can also aggravate problems
associated with growing populations, inadequate supplies of freshwater, strained agricultural resources,
weak land tenure security, poor health services, economic decline, and weak political institutions [30].

Fig. 2 shows knowledge and perception of respondents about Fulani herdsmen conflicts. This
present study found out that about two-thirds (70%) of the respondents agreed that “resource scarcity”
was the major reason for the conflicts. Less than one-quarter (21%) emphasised that urbanisation and
social vices propelled the conflict. While approximately one-tenth (9%) of them associated Fulani
herdsmen conflict to political and ethnic undertone.

Increased urbanization and population explosion (21%)
Political undertone and ethnic rivalry (9%)
Resource sacrcity and ethnic rivalry (70%)
Fig. 2. Causes of the Farmers -Fulani’s Herdsmen Clashes in Nigeria

The data presented in Fig. 3 undergirds the conflicts as the biggest security threat to Nigeria. This
conflict is posing more threat than the dreaded boko haram sect [31].

Table 1 shows the social progress index (SPI) of Nigeria in 2018. The SPI basically measures
country performance on many aspects of social and environmental performance which are critical for
countries at all levels of economic development. A previous study opined that the poor level of social and
economic development in Nigeria tends to exacerbate social vices including the farmers-Fulani
herdsmen’s crisis [32]. It was evident that from the social progress index report which surveyed 146
countries, Nigeria ranked 77", 122" and 114" in terms of nutrition, access to drinking water and
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electricity respectively (Table). More so, deaths from infectious diseases, political killings and torture,
outdoor air pollution, property crime rate etc. was prevalently high in Nigeria (Table).
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Fig. 3. Map indicating the areas with the prevalence of agro-nomadic violence in Nigeria

Table
2018 Social Progress Index for Nigeria
. . . Social progress Rank
Dimensions/Indicators index Score/Value | (out of 146 Countries)
Undernourishment (% of population; 2.5 equals<2.5) 7.90 77
Deaths from infectious diseases (deaths/100,000) 484.49 127
Access to at least basic drinking water (% of 67.35 122
population)
Access to pipe water (% of population) 10.18 143
Access to electricity 59.30 114
Household air pollution attributable deaths 87.77 103
Property crime rate (per 100,000 populations five years 9.79 120
average)
Political Killings and torture 0.61 107
Perceived criminality 5.00 127
Traffic deaths (deaths/100,000) 14.42 58
Outdoor air pollution deaths 93.49 116
Greenhouse gas emission (CO, equivalents per GDP; 303.82 48
capped at 1955.52)
Biome protection 13.35 72
Discrimination and violence against minorities 9.30 137
Equality of political power by socioeconomic position 1.36 119

Source: SP1 2018

This report undeniably shows that Nigeria is ranked low in terms of social and environmental
performance. In other words, it implies that Nigeria lacks the capacity to meet the basic human needs of
its citizens or enhance and sustain the quality of their lives and as such may engender activities that may
even contribute to climate change. We believed that efforts stimulated towards meeting the growing needs
of the overwhelming population (mainly agriculture and industrialisation) especially in developing
countries is often juxtaposed with the consequential effects of deforestation. Deforestation gradually
causes the escape of greenhouse gases to the atmosphere, hence, contributing to global climate warming.
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Nonetheless, we reasoned that the prevalence of droughts and other unfavourable weather events, puts
pressure on available food, water, and other natural resources in the country which has results to
competition (e.g., farmers-Fulani herdsmen’s clashes) and increased food and energy prices and
devaluation of legal tender through the nation. Addressing these climate change impacts, demands that
government should provide an inclusive education on the impacts of climate change especially on how
local communities can respond to crisis, while also providing basic social infrastructure, strengthening
security agencies, and investing more in climate projects.

How violent conflicts in Nigeria contributes to climate change. Nigeria society since its
independence in 1960 to 2021 has undergone extremely violent civil war, tensed election-related crisis,
deadly religious turbulence, inter-tribal crisis, violent community agitations and the relatively recent
terrorist maiming. Conflicts especially when it involves violence have disastrous consequences for the
country. For instance, the civil war of 1967, the insurgency of the Niger Delta militants and indeed, the
Boko haram terrorism and military engagements in the North-East of Nigeria present vivid illustrations of
how violent conflicts have seriously degraded and still posing threats to the respective environments. The
civil war which lasted for 3 years, the Niger Delta militancy which shook the nation for about a decade
and the insurgency in the North-East which has been on-going for a decade too, have heavily destroyed
the ecosystems of those regions. The states in the North-East where this insurgency chiefly occurs are
within the Sudan Savannah with little forests and vegetation. The use of bomb by the terrorist to ground
villages and use of same by the Nigeria Military to dislocate and kill the terrorists from their hideouts
(Sambisa Forest) further fuels deforestation and desertification in those areas. The cost, effects, impact,
and consequences of violent conflicts and warfare on human persons, social life, political arena, and
economy in Nigeria are not well documented. In order the resources that ought to be expended on
building social and economic infrastructures are rather devoted to resolving the conflicts since destruction
of human buildings and social infrastructure means that more wood from trees, cement from rock,
petroleum from crude oil, and water from the rivers must be harvested to meet more needs that would not
have arisen but for the conflicts. On the other hand, massive destruction of human lives and that of
livestock for instance during Agrarian and Fulani herdsmen attack especially when people are wounded
during conflicts, the blood released could possibly pollute the streams and the land if washed by rain.
Another example is the case of Niger Delta, oil pipes are frequently being vandalised by the militants and
when the government enforcement agencies attempt to recoup militants, their actions often escalate to a
cease fire attack, causing oil and gas flaring, oil spills etc, posing a serious threat to the aquatic
ecosystems in the region.

It is therefore submitted that the interrelation between conflicts and climate change is intertwined
such that the effect of one on another continues to pose unending threats to environmental sustainability.
In the same breath, the relationship between food security and climate change continues to raise the acute
concerns of environmentalists, food nutritionists and indeed, the health practitioners.

Conclusions and Policy Recommendations. Climate change, human conflict, water, and food
security are all interlinked, intertwined and this interconnectedness calls for integrated environmental
sustainability measure. A shift or change in one factor might have negative consequences on the other
factors. Climate change should be factored into Nigeria’s economic recovery growth plan, the coal-to
green power initiative reducing GHGs emissions through improved efficiency of energy use, reduced
deforestation, a switch to non-fossil fuels, and/or capture of GHGs emissions underground and in oceans,
vegetation and soils will help to reduce the effects of climate change. To this end, the government must
creatively align its industrialisation plan with environmental considerations by ensuring those industries
which are majorly foreign companies are kept within the bounds of environmental standards. Also,
strengthening security arrangements for herders and farmers communities especially in the north-central
zone. This can be achieved by strengthening police capacity to curb rustling and banditry, improving
livestock tracking.
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3B’5130K MIZK 3MIHOIO KJIIMATY, IIPOJOBOJIbYOIO BE3IIEKOIO TA
HACUJIBHUIBbKUMHU KOH®JIKTAMMX: 1OCBIJ HIT'EPII

3miHa kimiMaTy Oyla BU3HaHAa HAWOUIBII MiJACTYIHOK 3arpo3or MIOOATEHOMY CTaJIOMY
PO3BUTKY, II0 Ma€ HEraTUBHUHN BIUIMB HA €KOCHCTEMH Y BUTJISAI HiJBUILIEHHS TEMIIEPAaTypH, TEIUIOBUX
XBWJIb, BUIAJKOBUX 3MiH y CTPYKTypl OIajiB, MiABHUIICHHS PIBHA MOpS TOImO. Mu BBa)xaeMo, IIO
HACIIKK BIUTUBY 3MiHM KJIIMaTy Ha MPOAYKTH Xap4yBaHHS, 6i0pi3HOMaHiTTH 370pOB’SI Ta 3arajbHy
CKOHOMIKY BHKIHMKAIOTh Be/NMKe 3aHenokoeHHs B Hirepii ta B Adpuui B nizomy. Yepes ue B 1pomy
JIOCIILKCHHI IIPOAEMOHCTPOBAHO CKIIaJHHIi 3B’S30K MiXX 3MIHOO KIIIMAaTy, IIPOJOBOJILYOK GE3MECKOI0 Ta
HacHJIbHULBKUMH KoHGuiktamu B Hirepii. [IpoananizoBaHo mepmionpuyuHu 3iTKHEHb MK (epMepamu
Ta mactyxamu (yJaHi 3 MeTor 3abe3ledeHHs] CTiMKOI cTpaTerii ympaBiiHHS KOH(IIKTAMH MiJ dYac
KPH30BUX nepiofiB. Jis MOCSATHEHHS KOHKPETHUX uinef/'l ,I[OCJ'Ii,Z[)KeHHSI OyJ0 TpoaHalli30BaHO METOIU
JOCIIKEHb Ta OOIPYHTOBAHO 3aCTOCYBAHHS y )Z[OCJ]IJZ[)KCHHI 3MIIIAHOTO MeTO/Ay (NO€IHAHHS CHUHTE3Y
HAyKOBHX POOIT, jiarpaM MPUYHHHO-HACTIAKOBOrO 3B 43Ky, IHTEPB’H0/00rOBOPEHHs (OKYCHHX IpyIl Ta
JAHHUX 1HueKcy comianpHOro mporpecy). Jliarpama MpUYMHHO-HACTIAKOBOI METIi MPOJEMOHCTPYBaIa
B3a€EMO3B’ 30K 3MIHHA KJ]iMaTy, MPOJIOBONIBUOT Oe3MeKku Ta HACHIIBHHIIBKHX koHGumikTiB. IlikaBo, 1m0
OinburicTh  pecrioHfeHTiB (70%) HasBamu «iediuMT PecypeiB uepes MOCHIICHHS OIyCTEMIOBAHH)
HaI/monynstmmoro NPUYUHOI 3ITKHEHb (JpepMeplB 1 MacTyxiB, TOJI SK MEHIIE OJHIET YBEPTI (21%)
HiAKPECTUIH, 110 yp6aH13au1;1 Ta COL{aNbHI BaJM NMPOBOKYIOTh KOHGIIIKT. bepyun 10 yBaru oTprmai
pe3yibTaTH, MU TPUHMIUIA JIO0 BUCHOBKY, IO ICHYE KpUTHYHA MOTpeda y MiJBHINEHHI CIPOMOXXHOCTI
MICIIEBUX TpOMaj B3iTH Ha cebe KIIOYOBI KepiBHI poii B yHpaBiliHHI pecypcamu. BimHoBieHHS Ta
BIJIIOBI/IHI YIIPABJIIHCHKI 3aX0Jd B IMOCTPAXIAJIMX Ta BPa3JIMBUX PErioHax MaroTh po3moyarucs 0e3
MOJAJBIINX 3aTPUMOK. YPS/] IOBUHEH 3MIITHUTH TOTEHITIAN MOJIIIT, 1100 IpuOOpKaTH OaHIUTH3M.

KrouoBi cioBa: 3MiHa KiliMaTy; HaCHJIBHULIBKI KOH(IIIKTH; BOJa, MPOAOBoOJbUa Oe3neka; Hirepis.
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PO3POBJIEHHA KOHIEIIIT OYUIIEHHS BIJI 3ABPYJTHEHB, OB'€KTAMUA
HA®TOI'A30BOI'O KOMILIEKCY KAPIHATCHKOI'O PETTOHY YKPATHH

B po6ori 3ampornoHoBaHO Ta 0OTPYHTOBAHO 3aCTOCYBAaHHS JIA3€PHUX JETEKTOPIB BYTJICBOIHIB M
OIICPATHBHOTO BU3HAYCHHA 30H IX HAWOINBIIO] KOHUCHTPAIil Ha TEPHTOPIAX 3 JErpagOBaHMMH
Ha(TOra30BMMU CBEPIOBHHAMH Ta TipHMYMMHU BHpOOKamu, npoOypenumu y Kaprarcbkomy periosi
VYkpainu, [lomemii Ta PyMyHu B XIX-XX cr. lns orpuMaHHA ,E[OCTOBlpHOI 1Hcp0pMauu PO piBEHb
3a0pyaHEHb TEPUTOpPii PErioHy 3alpONOHOBAHO 3aCTOCOBYBATH BHMIpIOBAJbHMN KOMIUIEKC Ha 0Oasi
KBa/IPOKOIITEPa, 00TaJHAHOTO AETEKTOPaMU BHMIpPIOBaHHS BYTJIEBOJHIB ISl OTIEPATHBHOTO BU3HAYCHHS
30H HaWOLIBIIOro 3a0pyaHEHHS Yy CKIalai JIa3epHOTO JeTeKTopa MeTaHy, oOmaananHs Lidar ta GPS
HaBiraropa.

BukopHCTOBYETBCS TaKOK Ha3eMHHH BHMIPIOBAJIbHUI KOMIUIEKC JUIS OIIHKM PIiBHSA 3a0pyIHEHB
HATOI0 Ta NPUPOJIHIM Ta3oM NPUIIOBEPXHEBHX MIapiB arMochepu, IPYHTIB Ta TipCBKHUX IOPiA
YETBEPTUHHUX BiKIAJIB y CKIIQJIi:

- CrelialIbHOTO TPOOOBIIOIpHUKA Uil OLIHKK PiBHS 3a0pyAHEHb HA(TONPOAYKTaMHU IPYHTIB Ta
YETBEPTUHHUX BiJKIIaIiB;

- YCTaHOBKH JUIsl JOCIHI/PKEHHS Ha HACHITHUX MOJENSAX IMpoleciB (inbTpanii HadTOBOISHUX
CyMiIliel y TpyHTaX Ta YeTBEPTHHHUX BiJIKII/IiB;

- CIeIiaIbHOTO Teopajapa 3 MOXKIIMBICTIO CKAaHYBaHHS IPYHTIB Ta TIPCHKUX IOPiJ HA TIUOWHY JI0
40 m.

VY cratTi o6rpyHTOBaHo BHKOPHCTaHHs OTPMMaHOI BiJl BUMIPIOBAJIBHIX KOMILICKCIB iH(opMmaIlii
Ut ToOy/TOBH IHTEPaKTHBHOI KapTH 3ara3oBaHOCTiI Ta 3a0pyJHEHb HAPTOIO Tepmopm periony. s
PO3pOO/ICHHS  KOMILICKCY ~TEXHONOTiH 1 oOnajHaHHS OYMINCHHS TEPUTOPIM BiA BYINICBOIHIB
3alpOMOHOBAaHA METOJMKA BHKOPHUCTaHHS iHQoOpMamii mnpo piBHI 3arazoBaHocTi Ta 3a0pyaHEHb
BYTJICBO/IHSIMH PETiOHY. 3alpONIOHOBAHO PO3POOJICHHS! HACTYITHUX TEXHOJIOTIH Ta 00J1aIHAaHHS OUUILCHHS
TEPUTOPIH:

- TEXHOJIOTIT eKOJIOTIYHO Oe3medHol IMOBTOPHOI JIKBijalii JerpamgoBaHuX Ha(TOra3oBHX
CBEp/UIOBHH, B SKHX IUIaCTOBI THCKM Yy TPONYKTUBHUX IUIacTax CKjIafgaloTb He Oinpme 0,1
T1IPOCTATUIHOTO TUCKY Y CBEP/IJIOBHHI.

- TEXHOJIOTII eKOJIOriuHO Oe3MeYHOro BHIIYYEHHs BYIJIEBOIHIB i3 JerpasioBaHuX Ha(TOra3oBUX
CBEP/UIOBHH, B SKHX TUIACTOBI TUCKH y MPOJAYKTUBHHX TUIACTAX CKIANar0Th Ounbiie 0,5 TiqpocTaTHYHOTO
THCKY y CBEPIOBHHI;

- TEXHOIOTi1 peKynLTnBaun 3a0pyHEHNX Ha(TOIO IPYHTIB 3 JIONOMOIOI0 MOOUIBHHX yCTAHOBOK
JULSL OYHMINEHHS Ta YTHIIi3allii IPYHTIB B CKIIaTHUX TIPCHKO-TEOONIYHAX YMOBAX;

- TEXHOJIOTi] BUKOPHCTAHHS MPUPOAHOTO ra3y i3 JAerpajoBaHuX CBEPUIOBHH Ta TIPHUYUX BUPOOOK
JUISE OTPUMAaHHS €JIEKTPUYHOT €Heprii 3 BUKOPUCTAHHSM KOTEHEpAI[iifHUX YCTaHOBOK. 3 III€I0 ) METO
MOJKJIMBE 3aCTOCYBAaHHS MaJIMBHUX E€JIEMEHTIB, II0 BUKOPUCTOBYIOTh METAH ISl IPSAMOTO HEPETBOPEHHS
XIMIYHOI eHeprii Ha eJIEKTPUYIHY;

- TEXHIYHOTO 3aBJaHHS Ha BHUIOTOBJICHHS Ta BUOPOOYBaHHS EKCIEPUMEHTAIBHOTO 3pa3Ka
MOOLIBHOT YCTaHOBKH JIJISl OUMIICHHS 3a0pyIHEHUX HA(TOIO IPYHTIB.

KawuoBi cioBa: naszepHuil aeTekTop MeTaHy, Ha()TOra3oBi PpOJOBHINA, KapTa 3a0pyIdHEHb
JIOBKIJUISL BYTJIEBOTHSIMH.
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IocTanoBKka mpodjaeMu. AKTyalbHICTh HANpSMKY JOCHTIDKEHb MOJNArae B MoTpedi OTpUMaHHS
JIOCTOBIpHOT iH(OpMAIIl PO po3MipH IO 3a0pyAHEHh Ta BIUIMBIB Ha MOBKIJUISA BETHKOI KiTBKOCTI
BYTJICBOJIHIB, SIKi BK€ BigOymuCs Ta B MOJANbIIOMY CTBOPIOIOTH 3HAYHE HETaTHBHE TEXHOTEHHE
HaBaHTa)XKEHHS Ha aTMOc(epHe MOBITPs, POAIOYl 3eMIIi, IPYHTOBHIA MOKPUB, a TAKOXK Ha IJIACTOBI HpicHI
BOJIM, SIK1 3ayIMraroTh Ha riaubounax g0 1000 m.

Ha nanwmii gac He icHye €UHOI ep>KaBHOT METOJMKH BU3HAYCHHS 30H 3a0pYyAHEHD BYTJIEBOTHIMHI
(nadroro Ta mpUPOAHUM Ta30M) ycboro KapmnaTchKoro perioty, JKepesioM sIKHX € TipHU4l BUPOOKH (Tak
3BaHI KOMAaHKH) Ta JIiKBiJOBaHI ab0 3aKOHCEpBOBaHI HATOra3oBi CBEpAJIOBHHH, SKi Oynu mpoOypeHi y
XIX ta XX cromitrax. Takox He icHye HayKoBO OOTpyHTOBaHOI Kiacu(ikaii piBHIB CyMapHOTO BILUTHBY
Ha JOBKUUII HAaTOBUX BWJIMBIB Ta BHTOKIB MPUPOAHOTO Ta3y, OCHOBHMM CKJaJHHUKOM SIKOTO €
NapHUKOBUH ra3 MeTaH.

3a apxiBHuMHu ganuMu Kaprnarchkoro reosoriuno-aadToBoro iHeturyty (M. Kpakis, ITonbia) [1],
y ciuni 1939 p. Ha Tepenax [Bano-®pankiBcrkoi (Toximuboi CTaHicaaBiBChko1) Ta JIBBIBCHKOT 0OmacTeit
B eKcIUTyaTalii 3Haxoauaock 3645 HapToBUX CBEpAIOBUH B OypiHHI 53. BunoOyTok HadTH i3 BKazaHHX
CBEpIJIOBHH (DaKTUYHO MpUIHHHBCS Micias 1950 p. y 3B°sa3Ky i3 OypiHHAM HOBHX CBEPUIOBUH Ha OLIBII
NPOIYKTHBHI IUTACTH.

Y nmepion 1945-1955 pp. mnpoBoawiack KOHCEpBalis Ta JIKBifamis HaQTOBUX CBEpPIOBUH
npoOyperux 10 1945 p. YV cBor 4epry cymapHa KilbKicTh MPOOYpEeHUX Ha Ha(Ty Ta ra3 CBEpIUIOBUH y
Kapnarcexkomy perioni 3a mepion 1945-2000 pp. cranoButh He MeHme 3500 3 Hux Oinpme 60%
3aKOHCEPBOBAaHO Ta JikBimoBaHo [2]. TakuM 4YMHOM, y perioHi Ha ChOTOAHI 3HaxXOAUTHCSA Ot 6000
3aKOHCEPBOBAHUX Ta JIKBIIOBAaHMX HA(TOra30BHX CBEPIJIOBHH SKi € TMOTCHIIIMHO HEOE3MCUHUMHM IS
nmoBKiutst Kapmarcekoro periony.

3a Hamoro ormiakor, 6inst 1000 cBepATIOBHH Ta TipHUYUX BUPOOOK Bi3yallbHO HE BU3HAYAIOTHCH, Y
3B’SI3Ky 13 3MiHOIO penbedy TepuTopii mpoTsirom XIX-XX cr. Ta He OONIKOBYIOTBCS y 3B’A3KY i3
BKa3aHWM, SIK 3aKOHCEpBOBaHi abo iikBimoBaHi. KoopamHaT BKa3zaHMX CBEPAJIOBHH MOXKHA BH3HAYUTH
TIJTPKY 32 HasBHICTIO HA()TOBMX BUTOKIB 1 3ara30BaHICTIO TEPUTOPiH cTapux HAPTOMPOMUCIIB, a TAKOXK 32
iH(opMaITi€rO Bijl CIIEIiaJIi30BaHOTO €ICKTPOMArHITHOTO Teopaaapa.

OCHOBHMMHU TNPUYMHAMHU HAPTOBMUX BHUTOKIB Ta 3ara30oBaHOCTI TEPUTOPIi y MiCIAX JIOKaJi3arii
crapux Hah)TOra30BHX CBEP/IOBHH €:

- eHJIOTeHHI T'€0JIOT1UHI MPOIlecH y CeHCMIYHO aKTHBHIM 30HI ckiraqyactoi Kapnarcekoi ayru;

- HesKiCHE IIeMEHTYBaHHsI 00CaJHNX KOJOH CBEP/UIOBHUH, a Y OUIBIIOCTI BHIIQJIKIB 1 BiJICYTHICTb
[IEMEHTY y TI03aKOJIOHHOMY IIPOCTOPI CBEPUIOBHH MpoOypeHux 10 1945 p;

- HesKiCHO MpoBeJieHi poOoTH 3 JiKBifalii (KoHcepBallii) cBepuIoBuH y niepion 1945-1950 pp.

Y KapnarcbkoMy perioHi He MPOBEICHI JETalbHI JOCHIPKEHHS MO0 BH3HAUCHHS PIBHS
3a0pyTHEHHS TPYHTIB Ta MiJI3EMHOI MPICHOI BOJIW 3a PaxyHOK (ibTparii ByrieBOAHIB y IPYHTOBUH Ta
YeTBEPTHHHUH TOKPHBM BiJl CTapux HAPTONPOMHUCIIB 13 JerpajoBaHMMH  HadTOra3oBHMHU
cBep/utoBHHAMHU. IcHYye moTpeda y poBeIeHHI HACTYITHHUX JIOCII/IKECHb!

- BiAOip Ta aHaii3 mpoO BOJM, TPYHTIB Ta MOPiJl YeTBEPTHHHUX BiIKIAAIB 3 TIMOWH 710 50 M;

- JOoCHiKeHHs mporieciB (pimpTpallii mpicHOT BOIM Ta BYTJIEBOJHIB Y IPYHTaX Ta YETBEPTUHHUX
BiJIKJIa/laX Ha HACHITHUX MOJEJISIX IUIACTIB;

- OUIHIOBaHHA 30H 3a0pyJHEHb TPYHTIB Ta NpPiCHUX BOjA KapraTcbKoro perioHy Ha OCHOBI
iH(popMalLlii Bix CTBOPEHOI MEpPEXi CIIOCTEPEKHUX CBEPIOBUH IUOMHOI0 20-50 M.

Jns npuknany, B [Bano-®pankiBebkiid 001acTi Ha crapux HadTonpomuciax (pogosuma Kocmau —
BepxoBuHchkuii paiion, KyOGam, Maiinan, Hanmis — HanipHsHChKMET paifoH Ta 1H.) BHacIHiJIOK
MPUPOJHOTO BiTHOBJICHHS IUIACTOBHX THCKIB Ta MOPYIIEHHS T'€PMETHYHOCTI CTapUX OOCAJHUX KOJIOH
CIOCTEPITraloThCs MPOSIBM CAaMOBHIIMBY HaTH 1 MiHEpali30oBaHMX IUIACTOBUX BOJI, & TAKOXK BUKUAU razy
(puc. 1).

Bin BkazaHoro Ha pHCyHKY caMoBWIMBY Hadtu no piku buctpuns ComorBuHcbka — 500 M.
OinpTpanis HadTH y TpaBifHUX BiAKIaaax 3amiasu piku buctpuisg CoJ0TBHHCEKA B CTOPOHY pycia PiKU
BinOyBaeTbest 3 1943 p. ¥V 2017 p. mig yac cnpo6 Oyposoro komnanieto «kHA/IPA» ta HB® «IHTEKC»
JIKBIIyBaTH CaMOBWJIMB Ha()TH 13 CBEPJIOBUHH, JeOIT CBEPIJIOBHMHMA 3a HA(PTOI OIIHIOBABCSA 0
0,8 Tonn/no0y. Takum umHOM, 3a mepion 1943-2021 pp. camOBUIMBH Ha(TH OpPI€EHTOBHO CKIIANAIOThH
25000 ToHH.

J171st OLIHKY KUJIBKOCTI IPUPOIHOIO a3y, IKUH BUILUIIETHCS 13 AerpagoBaHoi cBepaiopuna Hamis-2
craporo Hadrompomuciay Hamist (puc. 2), mpoBeneHi BUMIpIOBaHHS KOHIEHTpAIifl MPUPOIHOTO Ta3y 3
JOMOMOT0I0  iH(PaYepBOHOIO JIA3EPHOTO JAETEKTOpa razy y Micli BWIMBY HaTH i3 CBEPAIOBUHH.
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OpientoBuuid nedit razy ckiagae 200-300 m3/moby. 3a mepiong 1943-2021 pp. HMOBipHa KUIBKICTh
MIPUPOJHOTO Ta3y, BUALIEHA CBEPUIOBUHOIO B atMmochepy, ckiamae 8564400 m>. B ocHOBHOMY Iie
MapHUKOBHIA Ta3 METaH.

¢

Puc. 1. HagroBi BuTOKH i3 1erpasnoBanHoi cBepaJ0OBHHI
y paiioHi c. fI0.1yHbka, IBaHo-@PpankiBebKoi 001acTi

Puc. 2. Ceepasiobuna Hapisi-2 craporo nagpronpomucay Hangis

3a HamMMH MiJpaxXyHKaMu KUTBKICTh TOAIOHHX cBepIUIoBUH y Kapmnarcekomy perioni Ykpainu
Moxke Oytu y Mmexax Big 1000 mo 2000. KinpkicTe NpUpOTHOTrO ra3y, BHIUIEHA CBEPIUIOBUHAMHU Y
aTMocdepy 3a BKazaHH Tiepiof], Oyjie CTAaHOBUTH OIS 2 MIIpIT. M°.

AHaJni3 ocTaHHiX qochaigKeHs Ta nyoaikaniii. Ha ceoroqni icHye npobieMa oTpuMaHHS HAyKOBO
miATBEepKeHOl iHpopmalii mpo craH 3a0pyaHeHHS ycboro KapmaTtcekoro periony Ykpainu, [loapmi ta
PymyHii, Ha TepuTOpisIX SKMX HaQTOra30BUA0O0YTOK NpoBOAUTECS 3 XIX cTOMITTS.

Sk mokazanu JocIi/pKeHHsT XapKiBChKOro HaiioHanbHOTO yHiBepcuteTy iM. B.H. Kapazina [2],
pO3po0JIeHHsT 1 CTBOPEHHS METOJIB 1 TEXHIYHMX 3acO0iB KOHTPOJIO KOHIEHTpAIill MIKIIIMBUX 1
HeOe3MEeYHNX PEYOBHH, L0 BHKHUAAIOTHCS 3 OPraHi30BaHUX 1 HEOPraHi30BaHHX JDKEPEN MPOMHUCIOBUX
MIIPUEMCTB, Ki O OyJu 1Mo30aBiieHI HEMOIKIB MPOOOBIAOIPHMUX METOIB MEPIOJIUIHOIO KOHTPOJIIO i
JlaBaJld 3MOTY OpraHi3allii OnepaTuBHOIO TOCTIHHOTO KOHTpPOINO Oe3 BTPy4YaHHS B IOTIK BUKUJIB €
HEBIAKJIQAHOI CYy4YacHOIO MPOOJEMOIO Ui CTBOPEHHsS OE3MEeYHHMX yMOB Ipalli Ta KUTTS HACEJCHHS Y
MIPOMHUCIIOBO HABAaHTAXKCHUX paliOHaX.

Takox 1 moTpebda BUKJIMKAHA BIAMOBIIHUMH MDKHAPOJHHMHU 3000B’SI3aHHSAMH, SIKi YKpaiHa
npuitHsia Ha cebe, a caMe BUKOHAHHS TOyokeHb KioTchkoro mpotokony [4] moTpeOye mpoBeneHHs
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NOCTIHHOTO Oe3MepepBHOTO KOHTPOJIO 32 BHKHIAMH MApHUKOBHX Tra3iB y arMmocdepy BiI ycix
MIIIPHEMCTB KpaiHu.

[IpoBeneni B XapkiBchbkOoMy HallioHanbHOMY YyHiBepcuTeri iMm. B. H. Kapaszina mocmimxenHs
JIO3BOJIMJIM CTBOPHUTHU Ta BUIPOOYBATH yHiBepCaJIbHUN aBTOMATU30BaHUH JIa3ePHUN KOMILIEKC KOHTPOJIIO
3a0pynHeHHs aTMocdepH, rmepeBaraMu SKOTO € HAaCTyITHE: BUCOKA YYTIUBICTh, TOUYHICTH 1 BUOIPKOBICTh
METO/Ty; 3HaYHA BiZICTaHb 30HIYyBaHHS aTMocdepH (10 5 KM); aBTOMaTH30BaHE KOMIUIEKCHE JOCTIKEHHS
JOKepeT BUKHUIIIB; BETMKHUI Tepellik IHrpeli€HTiB, 10 KOHTPOIIOIOTHCS; MaJlii Yac BUMipy KOHLEHTpail
no 10 cekyHn Ha OnHY pEYOBHHY; BiACYTHICTH BigOOpY Mpo0 BUKHIB; MOXJIHBICTE (HOpMYBaHHS
KOMIT' FOTepHOi 0a3n JaHuX 1Mo 3a0pyIHIOBaYax Ta IHTPEIi€HTaX; MOXIIMBICTh OpraHi3allii CTamioHapHOTO
MYHKTY CIIOCTEPEKEHHS.

OCHOBHMM HEJOJIKOM LIBOTO METONY € Te, IO BiH €(EeKTUBHHUN TiNBKH AJISl BUKOPUCTAHHS HpPU
OI[IHIOBaHHI piBHS 3a0pyqHEHb MPU3EMHOTO IMapy aTtMochepu pi3HOTO BHIAY MIKI[UIMBHUMH Ta3aMH Ta
aepo3oiisiMA. MeTon He I03BOJSIE JUCTAHIIIHHO OINHWUTH IUIONN pPO3NMHMBIB HadTH Ta apeaimu
PO3MOBCIO/IKEHHS HA(TH 110 JaTepaii y IpyHTax Ta YeTBEPTUHHHX BiIKIIanaxX.

Binomi pocmimkennst [5] 3 BUKOPHCTaHHSIM JTiJapHAX METO/IB BUSBICHHS Ha()TOBUX 3a0pyIHEHD
akBaropiii CBITOBOTO OKe€aHy 3 BHKOPHUCTAHHAM METOIB IUCTAHIIIHOTO OKOHTYPEHHS IUIAM HaTH i
Ha(TOMPOIYKTIB HA MTOBEPXHI aKBATOPIM.

ABTOpaMu po3pobieHi pamiodi3udHi METONW IUIsl BUPIIIEHHS 3a3HAYEHOI 3aj1adi, 3aCHOBaHI Ha
MPUHLUII  PO3XO/DKEHHS KOHTPACTHOCTI ONTHYHHX, TEIUIOBUX 1 paliOaKkTUBHUX BIIACTHBOCTEH
rigponoBepxHi “uuctoi”’ Bomu i1 3abpyaHeHo0 HadToro 1 HadTompoaykTamu. CTBOpEHI METOIH, KpiM
BUCOKOT OTEPAaTUBHOCTI, JO3BOJISIFOTH BUSIBIISITH M OKOHTYPIOBATH 3a0pyTHEHHS O/pa3y IICiIs PO3JIUBY
Ha(TH, KOJH 11Ie TPU MaIKMX BUTPATaX pealbHO 3MIHCHUTH OBHE OYMIIICHHS aKBaTOPii.

Ilim wac posnuBy HadTH, SK BCTAHOBIEHO BYCHWMH, Ha TOBEPXHI aKBaTOpii YTBOPIOETHCS
HaTOBHIA AP TOBIIMHOIO B JIEKiIbKAa CAHTUMETPIB (2-6 c¢M), 110 Yepe3 ACKibKa TOJHH PO3ITUBAETHCS
Ha 3Ha4HY TuIomy (JiTp HadTH Ha 1 ra), mpu mboMy ToBIIHMHA TTiBKK fgocsrae 0,1-0,01 mm. Uepes kinmbka
M0 TOBIIMHA IUTIBKMA 3MEHIIYETHCS IO MOJIEKYJSPHOTO IIapy i MpH IbOMY YacThHA HapTH eMyJIbrye i
3HAaXOJMUTHhCSI B TOBINI BOJAW y BHUIIAMAI BKIOYeHb. HadToBa IUIiBKa NPUBOAUTH 0 BUHUKHEHHSI
TEMIIEPaTypHOrO KOHTPAacTy MiX YHCTOI0 BOJOIO H BOJOIO, 3a0pynHEHOIO HadTompoaykramu: 1)
3MEHIICHHSIM IIBUIKOCTI BUIIAPOBYBAHHS 3 IOBEPXHI BOIM Yepe3 HPHUIYNICHHS Ha(TOBOIO IUTIBKOIO
BHCOKOYACTOTHUX BOJHHMX XBWJIb, 2) 3MiHAa BHUIPOMIHIOBAJIEHOI 3/JTaTHOCTI 3a0pyJAHEHOI MOBEPXHI BOIU
yepe3 OUThII BUCOKUH KOoe(illieHT BiOUTTS HAPTONPOYKTIB; 3) OLIbII HU3bKA TEIUIONPOBIIHICTh HAPTH
i HadTompoaykTiB (y 3-6 paziB) i TermoeMHicTs (1,5-2,5 pa3u) y MOpiBHSIHHI 3 “4HCTOI0” BOJOK0.

OnTu4Hi BIACTHBOCTI YHCTOI BOAM TaKOX ICTOTHO BIiIpPi3HSIOTHCS BiJl BIACTUBOCTEH BOJM,
3a0pyaHeHol HadTonpoaykTaMu. Jljis 4MCTOT BOAM B OKeaHi JOBXKHHA XBUJII MaKCHMAJbHO PO3CISTHOTO
cBiTia B Om3bkiit YO i Buaumiid obnacti criekpa nopiBHIoe 470 HM, KoedilieHT 3amoMieHHs N=1,3, KyT
Bproctepa 530. V 3abpynHeniii HaTOMpoAyKTaMH BOJIi 3a PaXyHOK EJNEKTPOHHUX HEpEeXOJiB JIerki
¢bpakmii HapTH, MO € TNPUCYTHIMH Yy HAPTOBUX IUTIBKAX Ha TMOBEPXHI BOJMU 1 TOTIHHAKOYI
BUITPOMiHIOBaHHs B 00sacTi 300 HM, MOXYTh JIaBaTH JIOMIHECLEHI[IO B aiana3oHi 360-460 HM; OiibIi
BaXkKi (hpaKiii mormuHaroThH B 061acTi 370 HM 1 AarOTh JrOMiHeCIHeHIito B 001acti 520 HM.

B IY-obnacti koedimieHT 3anmoMieHHs HadTH OUIBIIMMA, HIX Yy BOAHM, OO0 OOYMOBIIOE OLIBII
BUCOKHH Koe(ilieHT BiNOWBaHHS Bill HAPTOBUX IUTBOK. [CTOTHO BiJPI3HSIOTHCS 1 TONApH3AIinHI
xapakTepucTuku. OfHaK, iCTOTHE OOMEKEHHsI 3aCTOCYBaHHIO LIbOTO METOJAY CTBOPIOIOTH CHJIbHI BiTpH
(mBuAKicTh OinbIua 5-8 M/c), MPH SIKMX XapaKTep XBUIIIOBaHHS HE BU3HAYAETHCS HASBHICTIO HA MOBEPXHI
Bomu HadrompoaykTiB. He nocmipkeHO TakoX BUKOPHCTAHHS BKAa3aHOTO METOJY JJIsSi BUSBICHHS
HaTOPOIIIMBIB HA CYIIII.

B ocraHHI poKHM aKTHBHO CTBOPIOIOTBHCS MOJIENI JaHAIAa()Ty Ha OCHOBI JJa3epHOr0 CKaHyBaHHS [6].
Mopeni nanamadry cxigHux paiioniB [losbIi, cTBOpeHi y nuppoBoMy KapTorpadidHOMy BHUIIISII B
JIto0iHCbKOMY KaTOJMIbKOMY YHiBepcuTeTi imeHi loana [laBna II, MoxyTh OyTu 3acTocoBaHi st
JOCHIDKEHB 3 OLIHKH IuTowl 3a0pyaHeHs HadTo TepuTopiid HadTompomuctis [6]. Taki Moxeni peaqbHO
BiZJOOpakaloTh TaKOXK Mikpodopmu penbedy y TpuBuMipHomy (3D) 300paskenni. He3paxkaroun Ha Te, 110
BOHM TUIBKM B OCTaHHI POKH JIOCTYNHI B YKpaiHi, nocmigHuku ¢opm penbedy (cepen sKuX
reoMopdoIoru, apxeojorm Ta iH.) CTapaloTbcs iX AaxkTHBHO 3acTocoByBaTH. Lls HoBa ¢dopma
npeAcTaBieHHs penbedy y naHamadTi BUMarae HOBUX METOJIB 1 MiIXO/iB, ajie A€ MOXKIIUBICTb TAKOX
BHPIMIUTH P HAYKOBO-TOCIITHUIILKUX MPOOJIEM 1 BIIKpHUBA€E TIOJE JUISI MOMATBINNX TEPCIICKTHBHUX
nmocmimkeHs. OCHOBHI TepeBard aBiallifHOTO JIA3epHOTO CKAHYBaHHS Iepe]] HAa3eMHHMH (TIOJHLOBHUMH)
JOCHTI[DKEHHSIMH — 1€ MOJJIMBICTh MPOBEICHHS BEJIMKOMACIITAOHMX 3a IUIOUICI0 AOCIHIIKEHb 32
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KOPOTKHH Yac 1 MOXKJIMBOCTI OIEPATUBHOIO JACTAIFHOIO OMpAIOBAHHA Ta MPEACTABICHHS MaTepiailiB
CIIOCTEpEKEeHb Y MUPPOBOMY KapTorpadidaHOMY BUTIISIL.

ABTopoM [7] po3pobieHa iHdopMmamiiiHa TEXHOJOTisI OLHIOBaHHS MapaMeTpiB CTallloOHApHHUX Ta
MEepecyBHUX JDKEepesl BHKHIIB PEYOBMH 32 JaHUMH OIEPaTHBHOTO MOHITOPHHTY 3a0pyaHEHHS
atMocepHoro MOBITpsA. Ll TexHOmOTIS BiAPI3HAETHCA BiA ICHYIOUMX 3allPONOHOBAHMUMH METOIOM
OITIHIOBaHHS TapaMeTpPiB TOHAMHOPMATHBHUX BHKHIIB CTAaIllOHAPHUX DKEpPENl 33 HEUYITKHUMH
eKCIEepTHUMHU OLiHKaMHu. BoHO 0a3yeThcsi Ha METOJi OLIHIOBaHHS MapaMeTpiB CTAl[iOHAPHUX JKEpen
BUKUAIB Ha OCHOBI Mojeni [aycca 3a JaHMMH ONEPaTUBHOTO MOHITOPDUHTY 30HH PO3CiIOBaHHS 3
BukopuctanHsiM BIIJIA Ta Meromom oOpoOKM MaHWX MOHITOPHHTY MapaMeTpiB NMEPeCcyBHHX JDKEPem
BUKUIB 3 BHKOPHUCTaHHSM HEYITKOi 0a3u 3HaHb. Taka TEXHOJOTiS MO3BOJSIE MiJABUIIMTH TOYHICTH Ta
e(eKTHBHICTh BHU3HAYCHHSI MapaMeTpiB BUKHIIB i3 pi3HUX pkeped. TakoX BKa3zaHa TEXHOJIOTIS MOXKe
3aCTOCOBYBATHCS IJIsI OIIHIOBAHHS PiBHA 3a0pyIqHEHb aTMOC(HEPHOTO TMOBITPS B pailoHaX MepecyBaHHS
BEITMKHUX TOTOKIB TPAaHCIIOPTHHUX 3ac00iB (IIoce, 3aIi3HWYHI KOJIii TOIIO0) 1 He mepeadadae IpOBEICHHS
3aMipiB piBHs 3a0pyIHEHD 3 TOBEPXHI 3eMIIi.

IlocTaHoBKa 3aBAaHHs. Buxoasuu 3 BHIE 03HAYEHOTO aHAIII3y NPOOJIEMH Ta BXKE HAKOIMHMYEHOTO
HaYKOBO-TIPAaKTHYHOT'O TOCBiy Iepesl HaM{ IOCTaIN HACTYIIHI 3aBAaHHS:

1. Po3poOuTu, BATOTOBUTH Ta MPOBECTH BUNPOOYBaHHs BuMiptoBaibHOro Komiuiekcy BK- BITJIA
JUIL ONEpPaTUBHOTO BW3HAUEHHS Ha TepuTopiax Kapnarchkoro perioHy 3 AONOMOTOI0 Ja3epHHX
JIETEKTOPIB METaHy 30H HAMOIIBIIOT KOHIIEHTPAIlii TPUPOTHOTO Ta3y Ta OLIHIOBAHHS IUIONI 3a0pyAHEHb
TEpUTOPii HAPTONPOAYKTAMH 3 BUKOPUCTAHHSIM O0JIaHAaHHSI Jla3epHOro ckanysaHHs Lidar.

3BaXkarouu Ha 3MiHYy penbedy TepuTopii 3a MuHymi 150 pokiB i BiICYTHOCTI y 0araTboxX BUMAIKax
(hoHTaHHOI apMaTypW Ta 3alUIIOK O0CAaTHUX KOJOH CTapuX HAa(TOTa30BHX CBEPIUIOBHH, HEOOXITHO
MIPOBECTH Ha TOMEPETHHOMY €Tarmi poOOTH 3 OIIHKK PiBHS 3a0pyAHEHB TEPHUTOPiH HA(TOI Ta Ta3oM 3
BUKOPUCTAHHIM BUMipIOBaJIbHOTO KOMIUIEKCY Ha 0a3i Creliani3oBaHOTO KBaJIPOKONTEPa i3 3MOHTOBaHUM
Ha Horo OOpTy Jla3epHUM JaeTeKTopa MeTaHy, oOiamHaHHsAM Lidar Ta GPS mHaBiraropowm, mo 3Ha4HO
MPUCKOPUTHh TPOBEACHHS pOOIT 3 TMOMIyKY TIpHUYUX BUPOOOK Ta HACTYHHHX pOOIT 3 JiKBigarii
3a0pyaHeHb. BrazaHuii BUMipIOBaIbHUI KOMIUIEKC I03BOJHUTH Y KOPOTKI CTPOKH OIIIHUTH 00’ €MU BUTOKY
NPUPOJHOTO Ta3zy Ta IJionl 3a0pyAHeHHs Ha(TONPOAYKTaMHU i3 JETpaJioBaHUX TipHUYHX BUPOOOK Ta
Ha()TOTa30BUX CBEPUIOBHH, 30ynoBaHuX y XIX-XX cT. Ha TEPUTOPIAX PETIOHY.

2. Po3poOuTH, BUTOTOBUTH Ta MPOBECTH BUIIPOOYBaHHS OOJaAHAHHS TSI BUOIPKOBUX HAa3eMHHX
BUMIpIOBaHb PIBHS 3a0pyIHEHOCTI Ta30M Ta HaQTONpPOIyKTaMu Teputopiii Kapmatcekoro periony 3
METOI0 YTOYHEHHS KOOPAMHAT JETpajOBaHUX CBEP/JIOBHH Ha OCHOBI iH(opmarii orpumanoi 3 BK BILJIA,
reomarHiTHoro pazapa ACULA 9000C, a Takox OLIHKH PiBHS 3a0pyIHEHb HAQTONPOIYKTaMH IPYHTIB
Ta YSTBEPTHHHUX BiIKJIAJIIB B MEXaX TEPUTOPil cTapux HaQTOMPOMUCTIIB.

3. TlpoBecTH MOJIbOBI Ta JIAOOPATOPHI JOCIKEHHSI 13 BU3HAYCHHS 30H KOHIICHTpAIlii BYTJIEBO/IHIB
Ha TEPUTOPISIX CTapuX HA()TOBHX MPOMHUCIIB 3 BUKOPHCTAHHSAM BUMipioBaabHOro Komiuiekcy BK BITJIA
Ta 00JIaJIHAHHA I Ha3eMHUX BUOIPKOBHX BHMIPIOBaHb PIBHS 3a0pyIHEHOCTI BYTJIEBOJHEBUMHU T'a3aMHU
Ta HAQTONPOIYKTaAMU TEPUTOPIA pErioHy. Bu3HAuMTH KOOpPAMHAT CTapuX CBEPIJIOBHH Ta TIPHUYMX
BUPOOOK Ha OCHOBI oTpuMaHOi iH(opmMarii. Po3poOutm iHTEepakTHBHY KapTy 3ara3oBaHOCTI Ta
3a0pynHeHHs HadTompoaykramu Teputopii Kapmatcekoro perioHy 3 (ikcailiero BHU3HAYeHHX 30H
KOHIICHTpAIIi1 BYTJIEBOIHIB Ta KOOPIWHATAMHM yCiX JIIKBIIOBaHUX (3aKOHCEPBOBAHUX) CBEPJIOBHH.

4. Po3poOHMTH aJITOPUTMH OIHIOBAHHS 3ara3oBaHOCTI Ta 3a0pyAHeHb Ha(TOW TEpUTOPIH
HadronpomuciiB ConorBuHcbkoi Ta HansipusHcekoi OTI IBaHO-®DpankiBchKkoi 007acTi, Ha OCHOBI
nmanux Big BK BITJIA Ta maHux BUOIPKOBMX Ha3eMHHMX BUMIPIOBaHb PiBHS 3a0pyIHEHb.

5. Po3pobutu TexHoNOrii Ta 00Na HaHHS TS 3a0e3eueH s OurIIeHHs TepuTopiit KaprnaTcbkoro
periony Ykpainu Bix 3a0pyJHEHb BYTJICBOJHIMU.

MeToauka Ta MeTOI0J0Tisl JOCTiAKeHb. Y JOCHTIPKEHHSIX BUKOPUCTAaHI HACTYITHI METOJH:

- MareMaTWYHe MOJICTIOBAHHS MOIIMPEHHS 3a0pyIHIOIOYUX PEUYOBHH B aTMOC(HEPHOMY TIOBITPI;

- OUIHKM BIUIMBY Ha PO3AUIBHY 3JaTHICTh iHpopMauiiHO-BuMiptoBasibHOI cucteMu BK-BIUIA, B
yMOBax pi3HUX KOHIIEHTpaLiil MeTaHy, TeMIlepaTypd 1 IIBUAKOCTI pPyXy MOBITPS Ta KiJIBKOCTI
aepo30JIbHUX YaCTHHOK Y TOBITPI;

- OUiHKM MWBHAKOCTI inpTpanii mpicHoi Boau 1 HadTH MO Jarepaidi y IpyHTax Ta
HE3LEeMEHTOBAHHX TPCHKUX MOPOJax.

JlocmimKeHHsT HaIIpaBJICHI Ha:

a) BUBYCHHS IMIPOLECIB PO3MNOBCIO[UKEHHA HA(TH Ta CYHNYTHBOTO NPHPOIAHOTO Ta3zy y
NPUIOBEPXHEBUX MIapax aTMocdepH, IPyHTax Ta UYETBEPTHMHHHUX BIJIKJIaJaX Ha TEPHUTOPISX CTapuX
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HadTonpomuciiB KapmnaTcekoro periony. 3a0pyIHeHHS TEpUTOPii BYTJICBOAHIMH BiIOYBAETHCS B YMOBaX
Iii eHJOTEHHUX TeOJIOTIYHMX MPOIECIB y celcMiYHO akTHBHIN 30HI Kapmarcekoi ckilagdacToi Iyru Ta
npolieciB Aerpaaanii HaQTOBUX CBEPJIOBHH 1 TIPHUYUX BUPOOOK.

Bkasani npolecu CpustoTh CTBOPEHHIO KaHAIB (TPILIMH) B 130JII0I0YMX CBEPJIOBHHHU Ta TipHUY1
BUPOOKHU areHTax, 1o SIKUX BYTJIEBOTHEBI (UIFOINN MepexoasTh y aTMoc(epy Ta HaBKOJO CBEPIOBUHHE
CepeOBHILIE.

VY psai BUMAnKiB, y MPOMYKTUBHHUX IUIAcTax BigOyBaeThCs MiABHINEHHS IJIACTOBOTO THUCKY, SIKE
MoOXe OyTH 00yMOBIICHO TEKTOHIYHHMH PyXaMH, TEMIIEPATypol0, XIMiYHIMHU MPOLECAMH, MiABUIICHHIM
BMiCTy ra3zy y HadTi 3a paxyHOK (UIBTpaIlii rasy y BHIIe 3asrarodi MPOXYKTHBHI IUIACTH 3 TIHOWH
3eMHOi KOPH IO TpillIMHAX 1 po3JoMax, MDKIIACTOBUMH TepeTikaHHsAMH (QuioifiB Ta inmmM. [Iponecn
M IBUIIICHHS TIACTOBOTO TUCKY aKTUBI3YIOTh PO3MOBCIOIKCHHSI (DITIOIIB Y JOBKIILII.

OxpiM TOrO, HAA3BUYAWHO BAXKIUBUMH IS TEpeMilleHHS Ha(TH Ta NPUPOIHUX Ta3iB y
I'PYHTOBOMY IIOKPHBI Ta YETBEPTUHHUX BiIKJIalaX 3 YTBOPEHHSIM 3a0pyIHEHUX BYTJIEBOAHAMH IUISTHOK €
TEXHOTEHHI KaHalM pyXy BYIJIEBOAHIB, IO B OCHOBHOMY 3’SIBJSIFOTBCS HAa TEPUTOPISIX CTapUX
HadTormpoMuciB. Jlo HUX BIAHOCATBHCS CTapi TIpHWYI BHPOOITKH, JKBIIOBaHI Ta Mif04Yl CBEPUIOBHHH,
HagTorazoBa iHpacTpykTypa (ITyHKTH 300py BYTJIEBOAHIB, razoHadTOmpoBOIU, OypoBi ambapm). Yci
BOHM HIKOJIM He OyJM TEepMETHUYHMMHM, BEJIMKA KUIBKICTh IX CaMOJIKBidyBajlacsi dYepe3 BTpaTy
JIOCTaTHLOI'O BUJIOOYTKY PIJKWUX BYIVICBOAHIB. B pe3ynbTari, B 3eMIIl 3aIMIIAIOCS JCCATKH KiJIOMETPIB
TipHUYHX BUPOOITOK, IO € MPOBITHUKAMH OJIYKAIOUUX MPUIIOBEPXHEBUX BYTJIEBOIHIB [8].

0) po3pobnenns reoindopmaniiinoi cucremu (I'IC) s npoBeACHHS AETaIbHOI Ta307e0iTHOL
3HOMKH TEpHUTOpi HaPTOra3oBHIOOYTKY Ta BHUSBICHHS Ha TEPUTOPIAX pO3nMBiB HadTu i3
BUKOPUCTAHHIM JAaHUX KBaJpPOKONTEpa 3 Ja3epHUMHU NETEKTOPaMM Ul BU3HAYECHHS 30H HaWO1MbIIOL
KOHIIEHTpaIlil BYIJIeBOAHIB. JleTeKTOpH BCTAHOBIIEHI HAa KBaJPOKOIITEP IO3BOJATH OOCTEIKUTH paliOHH
CTapuX POJOBHIN Ha(TH 1 ra3zy i 3HAXOAWUTH MICIS BHUTOKIB METaHy Ta HA(TOBUX PO3JIMBIB 3 TPaHUUHO
MAJIMX BHCOT, a Takox (ikcyarn Ha Google Maps® a6o Google Earth Pro® micis 3uaiinenux BUToKiB 3a
nmoromororo BOynoBanoro GPS-nasiraropa.

3acrocyBanus ['IC-TexHoNOTIN Y MOEHAHH] 3 BUOIPKOBHMH Ha3eMHHMH KOHTAKTHUMH METOJaMHU
KOHTPOIO € e(QEeKTUBHUM I1HCTPYMEHTOM BHSBJICHHS Ta JOCITI/DKEHHS piBHSA HeOe3mek JuIs
HaBKOJIMIIHBOIO TIPUPONHOrO cepenoBumia Ta HaceiaeHHs [9]. Iloganmpmni gocnimkeHHS OyOyTh
COpsSIMOBaHI Ha MaTeMaTHYHUH ONKMC AWHAMIKM KOHBEKLIMHOro MiAHOMY IPUPOAHBOTO Ta3y B
atMoc(epHOMY MOBITPI JUIsl PI3HUX METEOPOJIOTIYHMX YMOB, a TaKOX BU3HAYCHHS PIBHS CKOJIOTIYHOT
HeOe3IeKu B pe3ysbTaTi CyMapHOro BIUIMBY Ha JIOBKULIS IPUPOAHBOTO Ta3y Ta pO3JIMBIB HadTH.

Buroku MmeraHy y MICISX 3HaxXOJUKEHHS CTapuX CBEPUIOBHH € CTalliOHAPHUMH JDKepelamu
3a0pyaHeHHs: atMocdepHoro nmoitTps. CepeHe 3HaUSHHS BMICTY METaHy Y TOBITpi, IPOTATOM TPHUBAJIOTO
yacy B paioHI 3HaXOJKCHHS CBEP/IOBUHU, HE3HAYHO 3MIHIOETHCS IT1]1 BIUIMBOM METEOPOJIOTIYHUX YMOB
Ta IHIIMX YUHHHKIB, Y TOMY 4YHCHi i TeonoriuHunX. KoHIeHTpamiss MeTaHy 3a 4Yac, HEOOXiMHHUU s
BuMiptoBaibHOro KoMmiuiekcy Ha BITJIA (BK-BITJIA), ans dikcamii ycix TOYOK BUMIpIOBaHb, HE 3a3HAE
ICTOTHHX 3MiH 1 TOMY IIPOIIeC BUTOKY METaHy, 3a IIUX YMOB, MOXHa Oy/ie BBKaTH CTaI[iOHApHUM. Y TOU
e 4Yac, IJIsl BAKOHaHHS TaKoi YMOBH, KiJIbKICTh TOYOK BUMipIOBaHb MIOBHHHA OYTH JOCTaTHBO Majolo. A
OT)Ke, HeoOXigHa MeToAWKa iX BHOOpY s 3a0e3ledeHHs MaKCHMyMy KOpPHCHOI iHdopmarii 3
MIHIMAJIBHOT KUJIBKOCTI TOYOK, TOOTO 1100 OTPUMATH JOCTaTHHO TOYHY OLIIHKY BMICTY METaHy y THpJIi
3aJaHOTO CTalliOHAPHOTO JDKEpesia BUKUAIB.

Merton, skuii Oyae 3anmpoNOHOBaHMM, MOJSIrae y Tomy, o 3a gornomoror BK-BIUIA crnouaTky
MPOBOJIMTHCS aHAII3 METEOPOJIOTIYHAX YMOB Ta IHIIMX MMapaMeTpiB. YMOBH 33j1aui YTOUYIOThCS 1, 3 HUMH
YTOUHSIETHCSl aHANITUYHUA BUpA3 PIBHSHHA MOJENl NMONIMPEHHS METaHy B aTMoc(epHOMY MOBITPI st
yCiX mMmapaMmeTpiB MOJeNi, sIKi PO3paXxoOBYHOThCS 3a pi3HUMH Meroaukamu [7]. OmHiero i3 HaWOiLIBII
MOIIUPEHUX Cepell IMX MOJEEH € MOJeab PO3CiOBaHHS 3a0pyAHIOYKMX pedoBuH ["aycca. BinmosigHo
JI0 Hel mpu3eMHa KOHIIGHTpAllis Ha oci (akeia CTalioOHApHOro JpKepeia 3a0pyaHEeHHs aTtMocdepu
BU3HAYAETHCS 32 (HOpMYIIOIO:

QXKXV(xlh’e) yz
xXexp|—05%X|—=
(o)

ne C(X,Y,Z) — xoHUEHTpallis 3a0pyAHIOIYO0I PCUOBHUHH, 10 BHUKHIAETHCSA, B TOYI 3 KOOpAMHATAMH
X, Y, Z, MKr/M*; Q — 00’ eM BuKHY pedoBHHH, T/c; K — koedirienT mepepaxynky (1x10°); V — BepTukanbHi
YMOBH po3citoBaHHs; N, — e(eKTHBHA BUCOTA JKepesia BUKUAY (3a7ICKUTh BiJl METEOYMOB Ta BiJICTaHi Bil
Ixepena), M; Us — IIBUAKICTh BITPY Ha e(eKTHBHIH BUCOTI JKepena BUKHAIB, M/C; oy(X) — cTaHmapTHE
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BIIXWJICHHS PO3CIIOBaHHSA IO TOPH30HTANi, M; 0,(X) — CTaHIapTHE BIIXWICHHS PO3CIIOBaHHS IO
BEpTHKa, M; Y — OOKOBE BIIXHUJICHHS BiJl OCl (hakemy, M.

3 BUKOPUCTAaHHIM BKa3aHOT'O MAaTEeMAaTHYHOTO amapary OynyTh po3poOneHi anroputmu 1 BK-
BIIJTA 3 meToro BU3HAUEHHsI 30H KOHIIEHTpalil MeTaHy y NpUIOBEpXHEBOMY wiapi atMocdepu. Okpim
TOT0, BUKOPUCTOBYIOUH KapTy 30H BUTOKY BYIVIEBOJHIB 3 MAaKCHMAJIbHOIO KOHLEHTPALIEI METaHy, Oyze
MIPOBOJIUTHUCS Ha3eMHa Ta30e0iTHa 3HOMKa, Y BKa3aHUX 30HaX, JUId YTOUYHEHHS KOHIIEHTpaIlii Ta 00’ eMiB
BUTOKY METaHy 3 JJOTIOMOTOI0 YyTJIMBOTO JIA3ePHOTO JETEKTOpA.

3 METOI0 OLIHKM BIUIMBY Ha PO3AUIBHY 3AaTHICTH iHpOpMauiiiHo-BUMiproBaibHOI cuctemu BK-
BIUIA, B ymMoBax pi3HMX KOHIICHTpAIlill MEeTaHy, TEMIIEPATYpH 1 MIBUAKOCTI PyXy HOBITPS Ta KUIBKOCTI
aepo30JbpHUX YacTHHOK y noBiTpi B IOHTYHI po3pobnena nabopaTopHa ycTaHOBKa Jjisi BU3HAUCHHS
PO3IiIBHOT 3AaTHOCTI Pi3HUX THIIB Ja3epHUX 1HPpauepBOHHUX ACTEKTOPIB METaHy MiJ 4ac MpPOBEICHHS
3aMipiB KOHIIEHTpAIlil METaHy.

YcTaHOBKa JO3BOJISE:

- 3MIHIOBaTH KOHIIGHTPAIIII0 METaHy y MOBITPi;

- 3MIHIOBATH MIBUAKICTH ITOBITPS HOTO BOJIOTICTh Ta TEMIEPATYPY;

- 3MIHIOBATH KUIBKICTh PI3HUX a€pO30JIbHUX YACTUHOK Y TOBITPi.

[TpoBeneHi mocmimKeHHsT MOKa3aiy, U0 JJIsi METEOpPOJIOTiyHMX yMOB KapmaTchKoro perioHy npu
MPOBEJICHHI 3aMipiB KOHIEHTpalii Metany 3 gomnomoroto BITJIA 3 masepHHM AeTEKTOPOM, HEOOXiIHO
BUKOPHCTOBYBAaTH JETEKTOPH 3 BEPTHUKAJIHHOIO KYTOBOIO PO3AUIBHOIO 37aTHicTI0O He MeHmre 0,05°, Ta
YacTOTOI TIOBTOPEHHS JazepHUX immynbciB He MeHme 1000 k['m. Bkaszani mapamerpu OyayTh
KOPEKTHUMH JUIS IMIBUAKOCTEH TOpH30HTAIBHOrO MoiboTy BITJIA 10 20 KM/TO Ta BHCOTH MOJNBOTY JI0
50 m.

3a momomororo iHpadepBOHOTO JTazepHOro aerekropa ta reopamapa ACULA 9000c takox OymyTh
BU3HAYATHCh MICIsl 3a0pyAHEHHS MPUPOAHUM Ta30M Ta HA(TOIO TIPYHTIB HAa TEPUTOPISX HA()TOBHX
POJIOBHIII, 110 JACTh MOXKIIUBICTh BUKOPHUCTOBYBATH OTpUMaHy iH(OpPMAIlit0 JUII YTOYHEHHS KOOPAWHAT
yCiX TipHUYHX BHPOOOK Ha TEPUTOPIAX CTapux HAPTONPOMHUCITIB Ta BHU3HAYATH PiBHI 3a0pyIHEHB
TEpUTOPii HAPTOIO i MPUPOIHIM Tra30M.

Buknan ocHoBHoro martepiasy._ /[ momnepeaHboi OLIHKK KUTBKOCTI MPUPOJHOTO Tasy, SKUH
BUJUIAETBCS 13 JAETpajoBaHUX HA(PTOBUX CBEpIJIOBHH, TIPOBEICHI BUMIPIOBaHHS KOHIEHTpAIliil
MIPUPOJTHOTO Ta3y B PaioHI BWIMBIB HaPTH i3 cBepuioBMHN Hanis-2 craporo Hadronmpomuciny Hamis B
Boropoauancekomy paiioni IBano-®pankiBcbkoi o6sacTi (puc. 3) 3 JIOMOMOro iH(pauepBOHOTO
na3epHoro aerekropa razy ELLI Esilers. BumiproBanHs nmpoBoauiMch Ha JiHIi Bici ¢akeny ra3y ta mo
pamiycy y 2 M Bif Bici, Ha BUCOTI 3 M Bif rupia cBepioBuHU. LIIBuAKICTE BiTpYy Ha e(pEeKTHBHIN BUCOTI
JoKepesia BUTOKY ra3y craHoBmia 0,5 m/c.

__*'

Puc. 3. BumiproBaHHsI KOHIEHTpAaLiil IPUPOJHOTO ra3y B paioHi BUTOKIB HadTH
i3 ceepayioBuau Hanis-2
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B nmopanemomy, Hama HaykoBa poOoTta Oye BUKOHYBATHCS 32 HACTYITHUM aJTOPUTMOM:

1.Po3poOnennsa, BurotoBineHHs Ta BUnpoOyBaHHS kKoMmiuiekcy BK-BIUIA s Bu3HadeHHS 30H
HaO1IbIIO] KOHLIEHTpAalii MPUPOJHOTO Ta3y Ta po3iuBiB HadTompoaykTiB Ha Teputopii KapmaTcbkoro
PETiOHY 3 BUKOPUCTAHHSIM JIa3epHHUX iH(QpauepBOHHUX AETEKTOPiB ByrieBoAHiB. Llei eTam MicTUTH Taki
PI3HOBUIN HAYKOBO-IOCIIAHUX POOIT:

- po3pobnieHHs Ta BHIIPOOYBaHHS JIAOOPATOPHOI YCTAHOBKH [JISi TIPOBENEHHS JIOCIHIHKEHb
PO3IiIBHOI 3[AaTHOCTI J1a3epHHX AETEKTOPiB MeTaHy B PI3HMX KIIMaTHYHHX yMoBax KapmaTchkoro
periony;

- TIPOBEIIEHHS JTA0OpATOPHUX AOCTIIKEHb PI3HUX THIIB JIa3epHOTO iH(OPAUepBOHOTO METEKTOpa
METaHy B yMOBax 3MiHM KOHLIEHTpaliil MeTaHy, 3HAaue€Hb TEMIIEPaTypH MOBITPS, IIBHUAKOCTI PyXy
MOBITPSI, Ta KIJILKOCTI aepO30JIbHUX YACTUHOK y TIOBITPI;

- TpOBeNeHHS JTabOPaTOPHUX AOCHTIKEHb 3 BU3HAYCHHS MOXIIMBOCTI 3aMmipy IUIOMI 3a0pyIHEHb
Ha(TOMPOIYKTAMHU TEPUTOPii perioHy 3 JOIMOMOTOI0 Ja3epHUX JETEKTOPIiB BYTJIEBOHIB,;

- pO3pOOJICHHS KOMIT'IOTEpPHOI mporpaMu i 3a0e3ledeHHs Tepenadi, OOpoOJeHHS Ta
30epekeHHsl aHNUX Ha IOJHOTHOMY KOHTpOJEpi 1 HAa3eMHOMY KOMITIOTEpi 3 IMyJbTOM YIIPaBIIiHHS
HOJBOTOM;

- MOHTaX, JOCIHiPKCHHS Ta Ja0opaTopHi BUMPOOYBaHHS BUMIPIOBAIBHOTO KOMILICKCY Y CKIai
Ja3epHUX 1H(OPAYCPBOHUX JCTEKTOPIB BYTJICBOJHIB, IOJILOTHOrO KoHTposiepa 3 GPS-namiratopom i
KypcoBoi Bimeokamepu. llpoBenenHss BuUNpoOyBaHb BHMIPIOBAJIBHOIO KOMIUIEKCY Y IIPOMHCIOBHX
yMOBax.

2.Po3po0ieHHs, BUTOTOBIICHHSI Ta BUMPOOYBaHHS OONaJHAHHS U HA3eMHHUX BUMIpIOBaHb PiBHS
3a0pyqHEHOCTI Ha(TOMPOAYKTaMH TPYHTIB Ta YETBEPTHHHHUX BiIKJIQAiB, B 30HaX BIUIMBY CTapHXx
Ha(TOTPOMUCITIB:

- CIeNiaJbHOTO0 MPOOOBIAOIPHUKA IS OLIHKK piBHS 3a0pynHEHb HAPTONPOMYKTaMHU IPYHTIB Ta
YETBEPTUHHUX BiIKIAIiB;

- YCTaHOBKM I JOCHTI[KCHHS Ha HACHITHUX MOJENSAX TMporeciB Qinbrpamii HadTOBOIIHIX
CyMilllell y ITPyHTax Ta YeTBEPTHHHUX BiAKIIANaX;

- crernianbHoro reopagapa ACULA 9000c 3 MOXIIMBICTIO CKaHyBaHHS TPYHTIB Ta TIPCHKUX MOPiJ
Ha rubuny 10 40 M.

3.IIpoBeneHHs Pi3uKO-XiMIYHAX TAOOPATOPHUX Ta TIOIBOBUX JOCIIKEHb:

- BiOip mMpoO IPYHTIB Ta B3IPIiB YETBEPTHHHUX BIAKIIA/IB 3 JOIIOMOTOI0 IPOOOBIN0IpHHUKA

- (i3uKO-XiMIYHHIA aHaIi3 BiiOpaHUX MMPOO HA HASBHICTH BYTJIEBOJIHIB;

- JIOCIIJDKEeHHS TpoleciB (impTpamii mpicHOi BOAM Ta HAPTH y TPyHTaxX Ta YETBEPTHHHHX
BiJIKJTaZlax Ha CIIOCTEPEKHHUX CBEP/UIOBHHAX Ta HACHITHUX MOJIEISX TUIACTIB.

4 IlpoBeseHHsT 3aMmipiB KOHIIEHTpallii Tra3iB METaHOBOTO psjay Ta IUION 3a0pyIHEHHS
HaTONpoOyKTaMH Ha Tepuropisix HadrompomucniB ConorBuHchkoi Ta Hangipusucbkoi OTI IBano-
OpankiBebkoi obmacti 3 pomomoroto BK-BITJIA Ta oGmagHaHHSM A7 Ha3eMHUX BHMIPIOBaHb PiBHS
3a0py/HECHb.

5.Po3po0iieHHsT aNropuTMIB OIIHKK piBHS 3a0pyJHEHP HAPTOK Ta MPUPOIHHUM Ta30M TEPHUTOPIH
HadronpomuciiB ConorBuHcbkoi Ta Hansipusucekoi OTI IBano-®pankiBcbkoi 007acTi, Ha OCHOBI
nmanux Binm BK-BITJIA Ta naHux BHOIPKOBMX HA3eMHHX BHMMIpIOBaHb piBHs 3a0pyaHeHb. [loOymosa
IHTepaKTHBHOI KapTH 3ara30BaHOCTI Ta 3a0pyIHEHDb BYTJIEBOIHSIMH TEPUTOPIH.

6.Po3pobrnennss TexHomorii Ta oOnagHaHHS UIs  3a0€3MEYEHHS OYMILEHHS TEpUTOPil
Kapnarcekoro periony Ykpainu Biji 3a0py/THEHb BYTJIEBOJTHSIMH Y CKIIAJIi:

- TEXHOJIOTil eKOJIOriyHO Oe3MeuHoi MMOBTOPHOI JIKBiJallii JerpagoBaHuX Ha(TOra3oBHX
CBEp/UIOBHH, B SKHUX IUIACTOBI THCKM Yy TNPOAYKTUBHHX IUIACTax CKiagaloTe He Oimpme 0,1
T1IPOCTATUYHOTO THCKY Y CBEPJUIOBUHI.

- TEXHOJIOTIT eKOJIOTiYHO OEe3MeYHOro BMIIYYEHHsI BYTJIEBOIHIB 13 JIErpajioBaHuX Ha(TOra3zoBUX
CBEP/UIOBHH, B SIKHX IUIACTOBI TUCKH y MPOAYKTUBHHX IUIACTaX CKIataroTh Oinbme 0,5 rigpocTaTHYHOTO
TUCKY Y CBEpAJIOBHHI;

- TEXHOJIOTIT PeKyNIbTHBAIlii 3a0pyIHEHHX HA(TO TPYHTIB 3 JIOMIOMOTOK MOOUIBHHX YCTaHOBOK
JUTSL OYMILCHHS Ta yTUIIi3alii IPYHTIB B CKJIaIHUX ipChKO-TEOJIOTIYHUX YMOBaX;

- TEXHOJIOTi] BUKOPHCTaHHS MIPUPOAHOTO ra3y i3 JerpagoBaHUX CBEPUIOBHH Ta TIPHUYMX BHPOOOK
JUIS OTPUMAHHS €JICKTPUIHOI €HEprii 3 BUKOPHUCTAHHSM KOTCHEpAIliMHUX YCTAaHOBOK. 3 ITI€I0 JK METOIO
MOJJINBE 3aCTOCYBAHHS MaJIMBHUX E€JIEMEHTIB, 110 BUKOPUCTOBYIOTh METAH JUIS IPSAMOTO II€PETBOPEHHS
XIMIYHOI €Heprii Ha eIeKTPUIHY;
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- TEXHIYHOTO 3aBJaHHS Ha BHUIOTOBJIECHHS Ta BUIPOOYBaHHS EKCIEPUMEHTAIBHOTO 3pa3Ka
MOOITFHOI yCTaHOBKY ISl OUHIIEHHS 3a0pyJHEHNX Ha(TOIO TPYHTIB.

PesynpTaramu 3amponoHOBaHUX HAYKOBO-IOCTHIAHUX poOiT OyayTh HACTYNHI TeXHOJoOril Ta
oOmagHaHHS:

a) iHpOopMaIiitHO-BUMIpIOBAIBHHMNA KOMITIEKC Ha 0a3i kBampokontepa BK-BIIJIA mist Bu3HAYCHHS
30H HaO1IBIIIO] KOHIIEHTpAIil BYyTJIEBOAHIB Ha TepuTopisax KapmaTcekoro periony Ykpainu;

0) iHTepakTHBHA KapTa 3ara3oBaHOCTI i 3a0pyaHeHb HadTONpOIyKTaMu TepuTopii KapmaTcbkoro
PETiOHY 3 KOOPAWHATAMH YCiX JIIKBIJOBaHUX (3aKOHCEPBOBAHMX) CBEPJIOBHH;

B) aNTOpPUTM OIHIOBaHHS piBHA 3a0pygHeHh Ha()TOIO Ta TPUPOAHIM Ta30M TEPUTOPIH
HadTonpomuciiB B Mexax ConoTBuHchko1 Ta HagsipusHceskoi OTI IBano-®pankiBchKoi 00macTi;

I) TEXHOJIOTIYHA JOKYMEHTAIlisl Ha TEXHOJIOTil €KOJIOTiuyHO Oe3MeYHOi JIKBiJaIii AerpajoBaHuX
Ha(TOTa30BUX CBEPJIOBHH Ta BIUTyYeHHs BYTJIEBOJHIB i3 JerpaJoBaHUX HA(TOTra30BHX CBEP/IOBHH, a
TaKO)X TEXHOJIOTI] peKynbTHBamii 3a0pyTHEeHNX HA(TOIO I'PYHTIB Ta BUKOPHCTAHHS MPHUPOTHOTO Tra3y i3
JIeTpaJoBaHUX CBEPAJIOBUH Ta TiPHUYMX BUPOOOK JJIsl OTPUMAaHHSI €1eKTPHUYHOI eHeprii.

1) TeXHIYHE 3aBJaHHA HA BHUTOTOBJIEHHA Ta BHUNPOOYBAaHHA EKCIHEPHMEHTAIBHOTO 3pa3Ka
MOOITFHOI yCTAHOBKY JIJISl OYHIIEHHS 3a0pyJHEHHX HA(TOIO IPYHTIB.

BucnoBku. 3amnpornoHoBaHa Ta OOIPYHTOBaHA KOHIICIIS MPOBENEHHsS JACTATBHUX HAYKOBO-
nociigaux poOiT y Kapnarcekomy perioni Ykpainu i3 3aCTOCYBaHHSM JIa3epHUX JETEKTOPIiB BYTJICBOHIB
JUTSL  OTIEpAaTUBHOTO BW3HAYEHHS 30H HAWOLNBIIOI KOHIIEHTpAIlii BYTJIEBOAHIB 13 JerpaloBaHUX
HaTOTa30BHX CBEPIUIOBHH Ta TipHHYMX BHPOOOK, nMpodypeHux y Kapmarceromy perioni y XIX-XX cr.
Jns otpumanHsl 1ocToBipHOI iH(opMalii mpo piBeHs 3a0pyAHEHb BKa3aHOI TEPUTOPIi 3alpOIIOHOBAHO
3aCTOCOBYBaTH BUMIPIOBUIbHHN KOMIDIEKC Ha 0a3i KBaJpOKONTEpa, OOJAQJHAHOTO JETEKTOPaMHU
BYTJICBOJHIB JUIA ONEPAaTHBHOTO BHW3HAUEHHS 30H HAWOLIBImIOTOo 3a0pyJHEHHS, a TaKOXK Ha3eMHHUI
BUMIpPIOBaJIbHAN KOMIUIEKC JUIsI OLIHKH PiBHs 3a0pyIJHEHb BYTJICBOJAHSIMHU TPUIIOBEPXHEBUX MIAPIB
atMoc(epH, TPyHTIB Ta TipCBKHX TOpiA YETBEPTHHHUX BifgkiamiB. OTpuMaHa BiJ BHUMipIOBaTbHHUX
KOMIUTEKCIB iH(popMarist Oy/1e BHKOPUCTOBYBATHUCS ISl TOOYTOBY IHTEPAKTUBHOI KapTH 3ara30BaHOCTI Ta
3a0pyAHCHHS HA(PTONPOAYKTaMHU TEPUTOPIH peErioHy Ta TMOJAJIBIIOr0 PO3POOJICHHS KOMIUICKCY
TEXHOJIOTIH 1 OONaJIHAHHS AJISl OYMIICHHS TEPUTOPIH BiJi BYTJICBOAHIB i3 JKBIJIOBAHUX HA(QTOTA30BHX
CBEpJJIOBHH Ta TipHHYMX BUPOOOK. Peamizamisi 3amporroHOBaHOI KOHIEMIIT TaCTh MOXKIIUBICTh 3HAYHO
HOKPAIINTH EKOJIOTIUHY cuTyamito y KaprmaTtcbkomy perioHi Hamoi Jep>kaBy.

Jlireparypa

1 Kopalnictwo Naftowe w Polsce // Karpacki Instytut Geologiczno-Naftowe, 1939 ., Nr. 1

2 Geoinf kiev.ua [inTepHeT-opTan]. JHBII “T"eoingopm VYkpainu” 2016-2022
URL:https://geoinf kiev.ua/

3 Yopuorop, JI. @., PamkeBuuy, O. C. ABTOMaTH30BaHHH JIa3epHUIA KOMILIEKC ONEPATUBHOTO
KOHTPOJIFO KOHIIEHTpallii 3a0pyaHiorounx pedoBuH B arMocdepi // Eastern-European Journal of
Enterprise Technologies — tom 2 Nel0(62), — 2013. — c. 39-42. https://doi.org/10.15587/1729-
4061.2013.12752.

4 TlocranoBa Kabinety MinictpiB Ykpainu Big 22 mortoro 2008 p. Ne221 «llopsimox posrisiny,
CXBaJICHHS Ta peasi3allii IPOEKTIB I[IbOBUX €KOJIOTTYHMX (3eJIEHUX) IHBECTHIIIN y Mepiof Jii 30008’ 13aHb
cropoHamu Kiorcekoro mporokoiy no PamkoBoi xonBeHuii OOH mpo 3miny kiimaty Kiotchkuii
nporokoi // pexxum poctymry URL :https://www.kmu.gov.ua/npas/120279643

5 Cymmnceka M. M., Typuuk [1. M. MeToau BH3HAuUEHHS CTYIEHS €KOJIOTiYHOI HEOE3NeKH Bij
3a0pyaHeHHs akBaTopid HadTo Ta HadrompoaykTamu // 30.Hayk.gom. 1I-ii Beeykp. 3°i3n exosioris 3
MDKHapOAHOIO yuyacTio — BiHHMIbKH HanioHanbHUi TexHiuHui yHiBepcureT — 2009. — ¢.76-76.

6 Kozak 1., Ko3ak I'. [lepcriekTBU 3aCTOCYBaHHs aBiallifHOrO JiazepHOro ckaHyBaHHs (ALS) y
MojemoBanHi penbedy [Texct] // TIpobiemu reomopdoorii i maneoreorpadii Ykpaincekux Kapmar i
NPUIETJINX TEPUTOPIH : 30ipHUK HAyKOBUX npalb / JIbBiB. Hall. yH-T iM. IBana ®panka — JIbBiB : JIHY im.
IBana ®panka, Tom 7, Ne 1 —2017. — ¢.123-135. DOI: http://dx.doi.org/10.30970/gpc.2017.07.1967.

7 Haronsik [1. FO. Indopmarriiina TeXHOIOTIS OI[IHIOBAHHS IMapaMeTpiB BUKU/IIB PEUOBUH 33 JaHUMH
OTIEPaTUBHOIO MOHITOPUHTY 3a0pyIHEHHS aTMOC(epHOTo MoBiTps / ABTOpEd. AMC. ... KaHI. TEXH. HAYK:
05.13.06. — Binaumbkuiil HaIliOHATIBHMI TEXHIYHUH yHIBepcuTeT, Binnung, 2017. — 25 c.

8 Pomaniok O. I. KoMIjieKkCHHI €KOJOTIYHHA MOHITOPUHI Ha(TO3a0pyIHEHUX TEPUTOPiH Ha
npukitani M. bopucnasa / O. . Pomantok, JI. 3. llleBuuk // BicH. Binnui. nmomitexH. iH-Ty. — 2013, — Ne 5,
—c.19-22.

39


https://geoinf.kiev.ua/
https://doi.org/10.15587/1729-4061.2013.12752
https://doi.org/10.15587/1729-4061.2013.12752
http://dx.doi.org/10.30970/gpc.2017.07.1967

ISSN 2415-3184 Exonoriyna 6e3mneka Ta 30aJaHCcOBaHE PeCypCOKOPUCTYBAHHS

9 Pamkesnu H.B.,I{utnimsim K.O. [JocnimkeHHs HeOS3MEKH MPOMYKTIB PO3KIANAaHHSI B MICIIX
JIENOHYBaHHA TBepauXx moOyToBux BimxoniB // Bicank KpHY imeni Muxaiina Octporpaacskoro. Bur.
3/2018(110). C. 97-102.

0. Mandryk®, Ya. Adamenko', M. Mosyuk®,
B. Karpinskyi', Ya. Bazhaluk?, S. Shumega?

'lvano-Frankivsk National
Technical University of Oil and Gas,
?Research and Production Company "Intex"

DEVELOPING THE CONCEPT OF POLLUTION CLEANING FOR THE
OBJECTS OF OIL AND GAS COMPLEX IN THE CARPATHIAN REGION OF
UKRAINE

This paper proposes and substantiates the use of laser detectors of hydrocarbons to quickly
determine the zone of their highest concentration in the areas with degraded oil and gas wells and mines
drilled in the Carpathian region of Ukraine, Poland, and Romania in the XIX-XX centuries. To obtain
reliable information on the level of pollution in the region, it is proposed to use a measuring complex
consisting of the laser methane detector, Lidar equipment, and GPS navigator installed on a quadcopter
equipped with hydrocarbon measuring detectors to rapidly determine the areas of greatest pollution.

A terrestrial measuring complex is also used to assess the level of oil and natural gas pollution of
the near-surface layers of the atmosphere, soils, and rocks of Quaternary sediments consisting of:

- a special sampler to assess the level of contamination of soils and Quaternary sediments by oil
products;

- installations for research on bulk models of filtration processes of oil-water mixtures in soils and
Quaternary deposits;

- special georadar ACULA 9000c with the ability to scan soils and rocks to a depth of 40 m.

The article substantiates the use of information obtained from measuring systems to build an
interactive map of gas and oil pollution in the region. To develop a set of technologies and equipment for
cleaning areas from hydrocarbons, a method of using information on the levels of gas pollution and
hydrocarbon pollution in the region is proposed.

The development of the following technologies and equipment for cleaning areas is proposed:

- technologies of ecologically safe reliquidation of degraded oil and gas wells, in which formation
pressures in productive formations do not exceed 0.1 hydrostatic pressure in the well;

- technologies of ecologically safe extraction of hydrocarbons from degraded oil and gas wells, in
which formation pressures in productive formations are more than 0.5 hydrostatic pressure in a well;

- technologies of reclamation of oil-contaminated soils with the help of mobile installations for
cleaning and utilization of soils in difficult geological and mining conditions;

- technologies for the use of natural gas from degraded wells and mines to generate electricity using
cogeneration units. For the same purpose, it is possible to use fuel cells that use methane to directly
convert chemical energy into electricity;

- terms of reference for the manufacturing and testing of an experimental sample of the mobile
installation for cleaning oil-contaminated soils.

Key words: laser methane detector, oil and gas fields, hydrocarbon pollution map.

References

1 Kopalnictwo Naftowe w Polsce // Karpacki Instytut Geologiczno-Naftowe, 1939 ., Nr. 1

2 Geoinf kiev.ua [internet-portal]. DNVP “Heoinform Ukrainy” 2016-2022
URL:https://geoinf.kiev.ua/

3 Chornohor, L. F., Rashkevych, O. S. Avtomatyzovanyi lazernyi kompleks operatyvnoho
kontroliu kontsentratsii zabrudniuiuchykh rechovyn v atmosferi // Eastern-European Journal of Enterprise
Technologies — tom 2 Ne10(62), — 2013. —s. 39-42. https://doi.org/10.15587/1729-4061.2013.12752.

4 Postanova Kabinetu Ministriv Ukrainy vid 22 liutoho 2008 r. Ne221 «Poriadok rozghliadu,
skhvalennia ta realizatsii proektiv tsilovykh ekolohichnykh (zelenykh) investytsii u period dii zoboviazan
storonamy Kiotskoho protokolu do Ramkovoi konventsii OON pro zminu klimatu Kiotskyi protokol //
rezhym dostupu: https://www.kmu.gov.ua/npas/120279643

5 Sushynska M. M., Turchyk P. M. Metody vyznachennia stupenia ekolohichnoi nebezpeky vid

40


https://geoinf.kiev.ua/
https://doi.org/10.15587/1729-4061.2013.12752
https://www.kmu.gov.ua/npas/120279643

HaykoBo-texniunuii xypran Ne 1 (25)-2022

zabrudnennia akvatorii naftoiu ta naftoproduktamy // Zb.nauk.dop. Il-y Vseukr. zizd ekolohiv z
mizhnarodnoiu uchastiu — Vinnytskyi natsionalnyi tekhnichnyi universytet — 2009. — 5.76-76.

6 Kozak I., Kozak H. Perspektyvy zastosuvannia aviatsiinoho lazernoho skanuvannia (ALS) u
modeliuvanni reliefu [Tekst] // Problemy heomorfolohii i paleoheohrafii Ukrainskykh Karpat i prylehlykh
terytorii : zbirnyk naukovykh prats / Lviv. nats. un-t im. Ivana Franka — Lviv : LNU im. lvana Franka,
tom 7, Ne 1 —2017. —5.123-135. DOI: http://dx.doi.org/10.30970/gpc.2017.07.1967

7 Dziuniak D. Yu. Informatsiina tekhnolohiia otsiniuvannia parametriv vykydiv rechovyn za
danymy operatyvnoho monitorynhu zabrudnennia atmosfernoho povitria // Avtoref. dys. ... kand. tekhn.
nauk: 05.13.06. — Vinnytskyi natsionalnyi tekhnichnyi universytet, Vinnytsia, 2017. — 25 s.

8 Romaniuk O. I. Kompleksnyi ekolohichnyi monitorynh naftozabrudnenykh terytorii na prykladi
m. Boryslava / O. I. Romaniuk, L. Z. Shevchyk // Visn. Vinnyts. politekhn. in-tu. — 2013. — Ne 5. —s.19-
22.

9 Rashkevych N.V., Tsytlishvili K.O. Doslidzhennia nebezpeky produktiv rozkladannia v mistsiakh
deponuvannia tverdykh pobutovykh vidkhodiv // Visnyk KrNU imeni Mykhaila Ostrohradskoho. Vyp.
3/2018(110). S. 97-102.

41


http://dx.doi.org/10.30970/gpc.2017.07.1967

ISSN 2415-3184 Exonoriyna 6e3mneka Ta 30aJaHCcOBaHE PeCypCOKOPUCTYBAHHS

YK 504.054
DOI: 10.31471/2415-3184-2022-1(25)-42-48
B. M. lHImanoin, A. O. Timosa,
0. B. Xapnamosa, T. €. Puzac
Kpemenuyyvkuti nayionanvruii ynisepcumem
imeni Muxaiina Ocmpocpadcvkoco

3ABE3INEYEHHS EKOJOITYHOI BE3INEKHU LIJSAXOM YTUIIBALIA
BIAXOAIB BYPIHHSA

VY mporeci BugoOyBaHHA Ha)TH Ta ra3y YTBOPIOIOThCS Binxoau OypiHHs. B Hamniid nepskaBi mist ix
yTHiTi3anii HalvacTilie BUKOPUCTOBYIOTHCS 3€MIIIHI MIJIAMOBI aMOapH, SKi 3HAXOIAThCS Oe3rmocepeHbo
Ha TepI/ITOpiHX 6yp0BI/IX CTaHIIi#, [0 BUMarae HasBHOCTI 3HAYHUX BIJIBHMX IUTONI. YUM MEHIIE TepUTOPIl
Oyze BIABOAMTHCE IiJf CXOBHILE BiAXOAIB, THM OUIbLIC MOXKIMBOCTEH sl pALiiOHATIBHOTO BHKOPHCTAHHS
3eMenbHUX pecypciB. OcoOIMBO B BOEHHHMI Ta IICISIBOCHHUH Yac HAsSBHICTh BUIBHUX TEPHTOPIH Mae
BEJIMKE 3HAYEHHs. 3 METOI0 3HIKCHHs PiBHS HEOE3MEKH, SIKy CTaHOBISATH LIIAMOBI am0apu, a Takox
3MEHIIEHHS TUTOI TEPUTOPIH IS iX PO3MIMIEHHS TOCIiHKEHO pobdieMy yTiTizamii BigxoniB OypiHHS, a
came OypoBoro mnuiamy. BCTaHOBIIEHO BJAacTUBOCTI BIAXOZIB Ta MpoaHai30BaHi pPe3yibTaTiB
MOHITOPHHTY 3a CTaHOM JOBKUIIS B paiioHi po3MimeHHs BiaxoxiB. [IpoBeneHO MOPIBHIBHUNA aHANTI3
cUTyamlii y BIJICYTHOCTI BIIXOAIB Ha NEBHIM TEepUTOpii Ta B TOW MeEpioA, KOMM BIIXOAHM MOYAIH
BUKOPHCTOBYBAaTH B TEXHOJOTIYHOMY Tporieci. OOIpyHTOBaHO MAOIIIBHICTE 3aCTOCYBAaHHS METOAY
yTHmizamii  BiAXONIB, SAKHHA TMOJNSITa€ y BHUKOPHUCTaHHI CYXOTrO 3alMIIKy OypOBHX MUIaMiB TIpH
PEKyIbTHBALIT CMITTE3BANMII. 3aCTOCYBaHHS JAHOTO METOJY A€ KOJOTTUHMH e(peKT 1070 MOBTOPHOTO
BUKOPHUCTaHHS BiOXOMiB OYpiHHSA, a TaKOXX BHPINIYIOTHCS MPOOIEMH PEKYIhTHBAIii CMiTTE3BAJIHII]
noOyTOBUX BiAXOHiB. TakuM YHHOM peami3yeThcsi HU3KA 3aXOJiB, HalpaBICHWX Ha 3amoOiraHHs
HECTIPUATIMBOMY BIUIMBY BiIXOZiB OypiHHS Ta MOJITOHY TBEPAHUX MOOYTOBHX BIAXOIIB HA HABKOIHWIITHE
cepenosuue. IIpn po3milleHH] Ha MOJIrOHI TBEPAMX HOOYTOBHX BiIAXOLIB CYXOrO 3ajHLIKy OypoBOro
LIaMy B SIKOCTI i30JIOF0YOr0 MaTepialy Ta TEXHIYHOIO IPYHTY MUl YKPIiIUICHHS YKOCIB HE BilOyIoCh
HETaTHBHOTO BIUIMBY Ha noBKiLLL [IpociigkoByBanach TEHICHIls IOKPALICHHS SKOCTI BOJM.
HeratuBHOro BIIMBY Ha IPYHTH Ta MiJ3€MHI BOJM TeX He 3adikcoBaHO. YIIUIBHEHHS MOOYTOBHX
BIIXOJIB BIIXOJAMH CYXOTO 3aJIHIIKy OypOBOro IUIaMy HE MOTIPUIMIO MPOLEC Jerasaiii Mosiroxy.
BurydenHs Ta yTuiisaiis 6iorasy mpoXoxui B ONTHMALHOMY pexuMi.

3a pesynbTaTaMH NPOBENCHHX JOCI/DKCHD MM TIPUALIUIA 10 BUCHOBKY, IO CYXHH 3aJIMIIOK
OypoBHX HUIAMIB OTPHMaHWH 32 TeXHONOTielo «DinbTpyBaipHUN OaceiH» JOUITbHO BUKOPHUCTOBYBATH
HE TUTBKH IS IapyBaHHS Ta YKPIIUICHHS YKOCIB TIOJITOHY MOOYTOBUX BiJXO/MiB (CMITTE3BAJIHIN), alle 1 y
TEXHOJIOTTYHOMY Hpoueci ix pekynpTuBaiii. lle nae sk eKOHOMIUHHWH, TaK EKOJOTTUHUI e(beKT Hpu
L(bOMY 3MCHIIYEThCs KUIBKICTh aMbapiB OypoBHX LUIAMIB, BI/Iplll_[y}OTBCH MUTaHHs YTUli3alil BIAXOLIB,
3MCHIIY€EThCS KOLITOPUCHA BAPTICTh BHKOHAHHS POOIT 3 PEKyJIbTHBALI MONIrOHIB i CMITTE3BANMIL, a
TaKOX 3HIDKYIOTCSl BATPATH HA yTHILI3ALI0 OYPOBHX BIAXOAIB.

KurouoBi ciioBa: ekosoriuna Oesneka, BiIXoau OypiHHS, yIPaBIiHHA BiIX0JaMH, PEKyIbTHUBALIS,
yTUTI3aMis

IlocranoBka mnpodaemu. IlonTaBuiMHAa HaJEKUTh 10 perioHiB YkKpaiHH 3 PO3BUHEHOIO
HaTOra30BUIyOyBalOYOI0 MPOMHUCIIOBICTIO, HA TEPHUTOPil SIKOi 3HAXOIATHCA JEKiJbKa POFOBHIL.
Binmxoau, 110 yTBOPIOIOTBCS y TIporieci BUIoOyBaHHS HaTH U ra3y, € 0COOIMBOIO IPYIIO0 IPOMHUCIIOBHX
BiZIXOJIiB, 30KpeMa 1ie OypoBuii nuiaM Ta Hadrouuiamu. binenry yacTiuHy BigxoaiB OypiHHS PO3MIIIYIOTH
B 3eMJITHUX am0apax, SIKi 3allOBHIOIOTHCSI OYpOBHMHU CTIYHMMH BOJAMH, PIAMHAMH IJISI IPUTOTYBAHHS
OypoBHX po34MHIB, OypoBHMH IuTamMamH. CTpIMKHAN PO3BUTOK Taiy3i BHIOOYBaHHS KOPHUCHHUX KOTIAJTUH
MPHU3BOIUTE JI0 3POCTaHHS 00’ €MIB BIAXOJIB 1, SIK HACIJIOK, BUHUKAE MpoOJieMa MMOBOKCHHS 3 HUMHU.
YacTo BiAXOAM HE MAIOTh MOJAIBIIOTO 3aCTOCYBaHHS Ta 3AJIMIIAIOTHCS y aMOapax Ha 0arato pokis.

VY pasi, KoJiu HE MOXKJIMBO 3aCTOCOBYBAaTH OE€3BIJXOJHI TEXHOJIOTII, JOIIBHO IIyKaTH CIIOCOOH
BUKOPUCTaHHS BIJXONIB B SIKOCTI BTOPHHHOI CHPOBMHHM YH EHEPreTHYHHX pecypciB. He MoxxHa
ITHOPYBATH 3/1aTHICTh BiAXOAIB 3aMilllyBaTH BUCOKOBAPTICHI MaTepiaiy npu OyaiBeNbHIX poOoTax.

BinxoxiB OypiHHA 4YacTo pO3MILIal0OTh HA MOJIrOHAX TBEpAMX NOOyTOBMX BinxoxiB. B Ykpaii
HAIYy€eThCsl OJIM3bKO 6 THC. CMITTE3BANMI. Maiike BCi BOHM 00JIaJiHaHI 3aXUCHUMH CIIOPYJIaMHU Ta HE
BiJINIOBI/Ial0Th CaHITAPHUM BUMOTaM. barato cMiTTe3BaIUI IEPEMTOBHEHI Ta MOTPEOYIOTh PEKYJILTHUBAILI.
Bunanenns BigxoniB Ha HeOONaIHAHMX CMITTE3BANMIIAX MPHU3BOAUTH A0 3a0pyIHEHHS HABKOJHIIHHOTO
npupoaHoro cepenonuina [1]. YTBopeHwmii B mpolieci BUMaAaHHs OMaiB Ta PO3KIAAy BigxomiB (iaeTpar,
MPOTIKAIOYN Yepe3 TOBINY BiIXOIIB, 3MaTHUH 3a0pyMHIOBATH IPYHTH Ta IMI3¢MHI BOIH HEOC3TCUHUMH
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piaHaMH 0araTOKOMITIOHEHTHOTO XiMiYHOTO ckiaay. BpaxoByrouu Te, 110 3HaYHAa YacTHHA IOJITOHIB
(hyHKIIiOHYE 0€3 Halle)KHOTO OCHAIIEHHS NPOTH(UIBTpalliiHUX eKpaHiB, y rigpocdepi GopMyeThCs
ekojorivna HeOesneka [2]. Takoxk, icHye mpoOiema 3a0pyIHEHHS IPYHTOBOIO TOKPUBY BaKKHMHU
MeTaJaM{, BMICT SKHX YacTO IEPEBHIIYE T'PAaHMYHO IOMYCTHUMI KOHHEHTpauii. TOKCHYHICTH IPYHTIB
CIIPHYMHSIOTH CHONYKH TaKMX BaKKMX METaliB K CBUHEIb, KaaMid, NMHK Ta Miab. Hammwumxosa
KUTBKICTh BOXKKUX METAJIB Y TPYHTaX — Il HeOe3MeYHN eKOJOTIYHUN YWHHUK, Mif SKOTO MOCHITIOETHCS
Yyepe3 MPOHUKHEHHS CIIOJIYK BaXKKMX METANTIB y IPYHTOBI Bo1u [3].

[Ipu mepernuBaHHi OpraHiqyHOl CKJIAJ0OBOI BIIXOMAIB B MOBITPS BUIISIETHCS BYTJIEKUCIHN ra3 Ta
MetaH. Emicii Oiorasy B arMocdepHe MOBITpS HECHPHUATINBO BIUIMBAIOTH HAa HABKOJHIIHE MPHUPOIHE
CepelloBHILE, a/Ke CKIAAHUKU Oiora3zy SBISIOTH COOOI0 MApHUKOBI Ta3W, SIKI MaloTh OTPYHHI Ta
BUOYXOHEOE3MeYHi BIacTUBOCTI. 3a TaKUX OOCTaBMH, CMITTE3BANMIIA CTAIOTh JKEPEJIOM 3a0pyTHEHHS 1
atMoc(epHoro moBiTpsS. HekoHTponpoBaHI BHKHAW B aTMoc(hepHE MOBITPS METaHy IMPHU3BOIATH [0
MOITKO/PKEHHSI O30HHOTO IIapy y BEpXHIM dYacTHHI arMocdepu. 3a Takux OOCTaBUH OYEBUAHO, IO
CMITTE3BANIUINA € JUKEPEIOM 3a0pyIHEHHS HAaBKOJIMIIHBOTO MIPUPOTHOTO cepenouina [4,5].

[Ipobmemoro, mo moTpedye ocobmuBoi yBarm y cdepi NOBOMKEHHS 3 TOOYTOBUMH Ta
MIPOMUCIIOBUMH BiIXOJaMH, € BiJICYTHICTh KOMIUIEKCHOI 1H(PPACTPYKTypH i3 30MpaHHS, COPTYBaHHS Ta
nepepoOIeHHs TaHUX BiAXOAIB. SIK HACHIZOK — BTpaTa 3HAYHOTO O0CSTY PeCypCHOIIIHHMX MaTepialiB, SKi
MOTEHIIHHO MOXYTh OYTH BBEAEHI y rocmojapchkuii o0ir. B pe3ynpraTi 1bOro BUHHKAIOTH 3arpo3u
CaHITapHO-EKOJIOTIYHOTO XapaKTepy, IMOB’s3aHi i3 30UTBIIEHHSAM KiTBKOCTI MICIh BHIAICHHS BiTXOMIB i
BiJUy)KCHHS 3HAYHUX OOCSTIB 3eMesb Ta iX 3acMiYeHHS, MOTIPIICHHS CaHiTapHO-EMiIeMioIoTiyHOl
cutyallii B pailoHax po3rairyBaHHs 1uXx 00’ekTiB [6,7]. He MeHII BaXIMBUMHU € 3arpo3u i COIiaiIbHO-
E€KOHOMIYHOTO XapakTepy, MOB'3aHi 3 BTPATOI 3HAYHOTO OOCITY PECYPCHOIIIHHHMX MartepialiB Ui ix
HOIAJIBIIOT EPEPOOKH Y1 BUKOPUCTAHHI Y BUPOOHHUYKMX a0 TEXHOJIOTIUHKX mporecax [8].

3 ormsay Ha Te, MO B YKpaiHi 3HaYHA KiTBKICTh CMITTE3BAJHI MOTpeOye pEeKyIbTHBAIil, a B
CyJaCHHX yMOBaxX TOCIIOAApIOBaHHSA IMIPH HEJOCTaTHhOMY (iHaHCYBaHHI Taki poOOTH Maibke He
BUKOHYIOTBCS, JOCTI/DKEHO MOXKIIHUBICTh 3aMIIICHHS HEOOXiMHWX MarepialiB i peKyJIbTHBAIlil
BiJIXOJaMH OYPOBHX IIIJIAMIB.

AHaJji3 ocTaHHIX HocaikeHb i myoaikamid. Y 3B’sI3Ky 3 TUM, IO BiIXOAU OYpiHHS MICTSTH B
co0i HU3KY 3a0pyAHIOIOYHX PEYOBWH, X BITHOCATH IO BimxoniB 3 Ta 4 kiaciB HeOe3neku. Braciimox
PYXJIUBOCTI Ta BUCOKOI IIPOHUKHOT CITPOMOXKHOCTI PEUOBHHH MITPYIOTh Y TPYHTOBI BOJIU 1 3a0pYy/IHIOIOTH
HaBkoyuiHe cepenopuiie [9,10]. Ha mpakTuii 3a3Buuail Jjis yTHIli3aiii BHUKOPUCTOBYIOTH IIAMOBI
aM0apu 3 IPYHTOBOIO OCHOBOIO KOTJIOBaHY 200 3 i30JIAIIi€I0 CTIHOK 1 JHWINA IUTIBKOIO 3 TMOJIETUJICHY YU
MOJIBIHINXJIOpUAY Ta OeHTOHiTOM. JI7s MiHiMi3amii HEraTWBHOTO BIUIMBY HA JOBKUIISA, HA TMPAKTHII
3aCTOCOBYETHCS METOJ| BiJlKauyBaHHs pijgkoi (ha3u Ta oOBaimyBaHHsS. AJie, HaBiTh 32 YMOBH HasBHOCTI
HAAIMHOTO 130JISIMIHOTO €KpaHy, He MOYKHA BBa)KATH TAKUW CIIOCIO BUIAJICHHS BiAXOJIB O€3MEYHUM JIJIs
nmoBKiutsa. HaifuacTime Tigpoizonsimis aMmOapiB BiOyBa€ThCsl JIUIIE IIApOM TJIMHU, a TPH JHKBigamii
ambapH 3acHMarTh JIUIIE MiHEpaJIbHUM IPYHTOM. B pe3ynbTari 4oro MokiuBe 3a0pyTHEHHS MIPHIICTIINX
JI0 IIAMOBHUX aM0apiB TEPUTOPIii 1, O€3MOCepeIHBO, MiI36MHUX BOJHUX rOpU30HTIB [11].

Mertoau Tta matepiaim. Y 2019 poui B IlonTaBcekiii obmacti Oyno BIeplie 3ampoBaKEeHO
Cy4JaCHHH TEXHOIIOTIYHHHA IMKJ i3 mpuiMaHHS, 0OpOOJIEHHS Ta yTWi3allii BiIXoAiB OypiHHS, O SKHAX
YBIAIUIM BiJiXoau OypoBOro nuiaMmy. 3aBJsSKHM BUKOPHCTAaHHIO TEXHOJIOTIT OYMINEHHS, HEHTpaizallii ta
3HEeBOJHEHHs OypoBuX uniaMiB «DinmbTpyrounii OaceiiH», JOLITBHAM CTajl0 MOBTOPHE BHKOPUCTAHHS
piakoi dasu (TexHiuHOi BoaM) Ta BUIoOyToi mopoau. OOpobneHHs BigxoniB OypiHHS MPOBOIWIOCH Ha
(bokynAiHIA cTaHIil 3 BUKOPUCTAHHSAM (IIOKYJISIHTIB Ta KOAryJIsIHTIB, SIKI TIPOWIIIN cepTU(IKAIIO B
VYkpaiHui.

Jns Bu3HauaHHs (i3UKO-XIMIYHMX BJIACTHBOCTEH OYypoOBOro miiamy MPOBOIWIN JIaOOpaTOpHi
JOCHIJDKEHHS BiZIXOJIB OYpOBHX PO3UYHMHIB JIO OYMIIEHHS 1 CYXOTO 3aJIMNIKY TMichs (UIBTPYBAIBLHOTO
npoiecy. BcraHOBIIEHO, IO CyXMH 3aIMINOK CKIAJA€ThCS 3 MIHEpPAJbHUX CKIIAJOBHX (CHJIIKATH Ta
ATFOMOCWITIKATH MAaTEPUHCHKHUX TIOPia) i HalexaTh N0 BiAXONiB 4 kiacy HeOe3rekw. 3ayBaKMMO, IO
BignoBimHO 10 Tabnmmi 1 momatrky XK JIBH B.2.4-2-2005 amromocuiikaTHUI NLIaM BKJIIOYEHO JIO
Mepeiky MPOMHUCIOBUX BIAXOMIB, sKi mnpuiiMaroTees Ha momiron TIIB 0e3 oOMexeHHS i
BUKOPHUCTOBYIOTHCSI SIK 130JII0BaIbHUI MaTepiall.

Cyxuil 3a1MII0K 3HAWIIOB CBOE 3aCTOCYBAaHHs Ha MOJIroHi MoOyToBUX BimxoaiB M. KpemeHuyka -
JUIS MIApyBaHHS Ta 130JiMii MOOYTOBOTO cMiTTs. 3 MeToro (ikcamii 3MiH BIUIUBY Ha JOBKIJUI,
MIPOBOJIUBCS MOHITOPHHT CTaHy aTMOC(HEpPHOTO MOBITPs, TPYTHY Ta IMMIJ3¢MHHX BOJ B 30HI BIUIUBY
nonirony TIIB.
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Pe3yabTaTu Ta 00roBopeHHs. /Iy BCTAHOBICHHS MOXKJIMBOCTI BUKOPUCTAHHS BiXOMiB OYypiHHS
npu pekynbTuBanii momironiB TIIB, a came mpu TexHIYHOMY eTami peKyIbTHBAIlil (BUPIBHIOBAaHHSI
MOJITOHY, YIIITbHEHHS IPOMIKHOIO HIapy, YKPIMJIEHHS! YKOCIB) MPOBEACHO MOHITOPUHIOBI JOCIIiKEHHS
BIUIMBY BIJIXOJIiB Ha JOBKULISA 33 TEpioJl BUKOPUCTAHHS iXx Ha monirodi TIIB B SKOCTI i30/1F0F040OTO
MaTepiainy.

BusHaueHo XapaKTepHCTHKM BiIXO[iB, IPOAHANI30BAHO BIUIMB HA HABKOJWIIHE TIPHPOJIHE
CEepeIOBHILIE ITiJ] Yac CKIIaJyBaHHS IX Ha Jil0YOMY MONIroHi. PO3risHyTO MOXKIUBICTD MEPCHEKTUBHOTO iX
BUKOPHUCTaHHS B MPOLEC TEXHIYHOT peKyIbTHBALIi], a caMe B SIKOCTI BUPiBHIOBAJILHOTO IIAPY MOJIIFOHY, a
TaK0X OIYHOTO 30BHIIIHBOTO 130JIAIIIHOTO Mapy, MPOMIXKHOTO 130 TFOBAIBHOTO IIapYy.

Cyxwuii 3anumok OypoBUX HIIaMiB PEKOMEHIOBAHO BHKOPHUCTOBYBAaTH Ha modjironi TIIB B sikocTi
130JIF0K0YOTO Iapy, SK albTepHATHBA MOAPIOHEHOTO OyIiBEIBHOTO CMITTA Ta MPOMHCIOBUX BiIXOIiB.
Opmuiero 3 TepeBar TaKOTO 3aMIMIEHHSA € OUIBII ONTHMANBHINI (I3WYHI BIACTHBOCTI, SKHUMH
XapaKTepU3yIOThCA BIAXOH, a/Ke OypOBUH IIUIaM Ma€ TIMHUCTY KOHCUCTEHIIIO, SIKa MEHII CUITy4a, HiX
MIPOMUCIIOBI BiIXO/M Ta OLIBIN IUIACTHYHA 1 IMiJIbHA. 3aBISKH I[bOMY BiJIXOJH BUKOPHCTOBYBAJIUCH HE
TITBKY 7S 130JIA1111 IapiB MOOYTOBOTO CMITTS, aie i IJIs YKPIiIUIeHHS YKOCIB.

[IpoBoamBCSI MOHITOPUHT CTaHy MOBKULIA. /|1 OIliHIOBaHHS BUBITFHEHHSI 0i0Ta3y 3 TiNla MOJTOHY
MPOBOAMIINCH JOCIIIPKEHHS HasIBHOCTI MeTaHy y aTMocepHOMY NoBiTpi Ha moiiroHi TIIB Ta y mexax

HOro caHiTapHO-3aXMCHOT 30HHU.

@DOHOBI TOKA3HHUKH JIJIS TIOPIBHAIIBHOTO aHATI3y MPUIMAEMO 32 pe3yJIbTaTaMH MOHITOPHHTY CTaHY
JIOBKIJUIS Y TEpioJl, KOJIM BiIXOAW OypOBOTO IUIaMy He 3aBO3WiIUCh Ha momirod TTIB — 2014-2018 poku
(tabun. 1, 2). Ins uporo BukopuctoByBanu 2 konoassst (Nel ta Ne2).

Tabauys 1
ExcnepuMeHTaIbHO BU3HAYEHI KOHIIEHTPANIl 3 KoJ1oas1310 Ne 1
Hopmarusna DaxkTHYHI KOHIEHTpaii, Mr/am’
Iarpenient KoHueHTpauis, | 2019 p. 2019 p. 2020 p. 2020 p. ¢doHoBa
Mr/m> I miBpivust | Il miBpivus | I miBpivust | Il miBpivusi | KOHIEHTAIS
pH 6,5-8,5 7,55 1,27 7,55 7,18 7,01
Hitpurn <3,3 < 0,003 0,005 0,008 0,004 0,21
Hitparn <50 11,4 11,1 4,30 156,1 207
Cyxuil 3a1HIL0K <1500 404 4420 481,0 1512,5 1513
Xnopuau <350 15,3 14,2 14,8 90,76 116
Cynbharu <500 172 175,3 128,08 217,6 142
Fe <0,2 0,10 0,10 0,16 0,08 0,1
Cu <1 0,002 0,003 0,003 0,004 0,001
Pb <0,01 0,001 0,002 0,003 0,002 0,001
Ni <0,02 0,007 0,014 0,01 0,009 0,0012
Cd <0,001 0,0002 0,0001 0,007 0,001 0,0001
Tabnuys 2
ExcnepuMeHTaIbHO BUZHAYEHI KOHIIEHTPAIIil 3 KoJ10As310 Ne 2
HopmarusHa DaKTUYHI TOKA3HUKU, MI/ M3
I . . 2019 p. 2019 p. 2020 p. 2020 p.
HTpEIiEHT KOHIICHTPBILis, I 10 I 1 ¢oHOBa .
mr/om? . .. .. .. KOHIICHTpAITis
iBpivYs MmiBpivyys | miBpivus | miBpivus
pH 6,5-8,5 7,81 7,44 7,36 7,81 7,01
Hitpuru <3,3 0,006 0,096 0,004 0,003 0,21
Hitparu <50 15,4 21,9 35,1 8,6 207
Cyxuii 3a1H110K <1500 315,0 310,0 705 391,5 1513
Xnopuau <350 23,0 21,3 18,44 24,11 116
Cynbdaru <500 44.6 77,3 148,43 63,6 142
Fe <0,2 0,10 0,10 0,12 0,1 0,1
Cu <1 0,002 0,003 0,003 0,003 0,001
Pb <0,01 0,002 0,002 0,003 0,003 0,001
Ni <0,02 0,006 0,014 0,008 0,005 0,0012
Cd <0,001 0,0001 0,0001 0,000 0,001 0,0001
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I3 Tabn.1 poOUMO BHCHOBOK, IO SKICTh BOJU Y KOJOA31 Ne 1 Ha mpoTsA3i JOCTiPKEHB BiIOBIaa
CaHITapHUM HOpMaM.

AHani3zyroun Tabn. 2 KOHCTaTyeMO, O SKICTh BOAM y Komozs3i Ne 2 BigmoBinana caHITapHUM
HOpMaM.

OTxe, 32 pe3ylbTaTaMu MPOBEICHUX JOCTIIKEHb KOHCTATYEMO, IO CIOCTEPIraeThesl 3MECHIICHHS
piBHS 3a0pyIHEHHS IMiI36MHUX BOJ.

Amnani3 BBy nojirony TIIB min yac BHKOpHCTaHHS BigxoAiB OypoBOro IuIaMy Ha IPyHTH Ta
atMoc(epHe TMOBITPS TPOBOJUBCSA MO S5 TOYKAX HA TEPUTOPIl TMONITOHY, a TaKOXK Yy MeEXKax HOro
caHiTapHO-3axuCHOI 30HHU (puc. 1, Tabn. 3). Sk i y momepeaHix MOCITIPKEHHIX, 32 (DOHOBI MOKa3HUKH
MPUIMAEMO Pe3yJIbTaTH MOHITOPHHTY Yy TEpioj] KOJHM BiXoau OypOBOro NUIaMy HE 3aBO3WIHCH Ha
momxiron TTIB.

540
~
=
30
20
10
0
pH CBHHEIb Kanmiit unk
Hopma ®dom ®2019 pix 2020 pik
Puc. 1. Pe3yabTaT 10CHiT:KeHb [PYHTY
Tabauysa 3
Pe3yabTaTtu gociainkedb atMmocgepHOro noBiTps
daxTHYHI TOKa3HUKHU, MI/M>
[urpenient Hopuarusra ¢doHoBa
KOHIIEHTpALlisi, MI/M> 2019 p. 2020 p. .
KOHIICHTpAITis
A30TY mioKcH[ 0,2 0,14 0,17 0,08
AHT1IpUT CIpUUCTHIH 0,5 0,04 0,06 0,3
Byrmero okcun 5,0 0,48 0,66 2,4
Meran 50,0 0,008 6,55 6,5
dopmanseriy 0,035 0,00001 0,00001 0,028
CipKoBOJIeHb 0,008 0,0001 0,0001 0,005

VY 1minoMy Ha BCiX TOYKaxX KOHIIEHTpalii 3a0pyIHIOIOYHX PEUYOBHH HE MEPEBUIIYIOTh TPaHUYHO
JOITyCTUMI HOpMH. 3arajioM, € TeHAEHIIisl O 3MEHILIEHHS CTYNeHs 3a0pyIHEHOCTI IPYHTIB 3 BiILIaJICHHAM
Bin koHTypiB moisirony TIIB. V¥V mnopiBHsHHI 3 (oHOBUMH NpoOaMH, MPOCTEXKYETHCSA 301TBIICHHS
KOHIICHTpAIIi{ KaJMif0, aJie KOHI[CHTPAIlisl 3HAXOJUTHCS Y MEXax JIOMyCTUMHIX HOPM.

Amnani3z crany arMoc(epHOTo TMOBITpPs BKa3ye Ha HETEPEBHIICHHS HOPMATUBHHUX KOHIIEHTpAIil
3a0pyIHIOIOYMX PEYOBUMH B 30HI BIumBy moiirony TIIB (tabn. 3). Konuenrtpariss MeraHy ITOCHTBH
HEe3HayHa, 110 CBIIYHTH MPO BiJICYTHICTh HEKOHTPOJIHOBAHOTO BUBIJIBHEHHSI MOJITOHHOTO ra3y Ha30BHi 3
MOJIITOHY.

KonuenTpaniss merany, mo HaOmbKeHa [0 TPaHWYHO-AOMYCTHMOI MAaKCHMAIbHO Pa30BOi
(50,0 mr/m?), 3acikcoBaHa Ha BIIKPHTIH KapTi BIAXOMIB, KA €KCIUTyaTyBaJlaCh HA MOMEHT ITPOBEICHHS
JOCIIKeHb. AJle, IPH BiJaJIeHH] MOKa3HUK METaHy CTPIMKO 3HIDKABCS 1 B)Ke Ha BijcTaHi 50 MeTpiB Bij
pobouoi kapTu cknagaB Mmenuie 7 mr/m®. KoHumeHTpaliss MeTaHy B MeXax CaHITapHO-3aXMCHOi 30HU
nojirony TIIB 6xm3bko 7,0 mr/m>.

OTtpumaHi pe3yJbTaTH BKa3ylOTh Ha Te, IO Ha BIIKPUTIH poOouiil KapTi moyiroHy 6ioras BiJIbHO
BUXOJWUTH Ha30BHI. [Ipu sSKiCHOMY YIIUTPHEHHI mMapy MOOYTOBOTO CMITTS IHEPTHUMH CTaOUTI3yIOUHMH
Bigxonamu 0iora3 3aJUIIAETHCS y TUTl MOJITOHY, IO € 0e3NeYHUM, aKe MOJITOH 00JIaHAHO CUCTEMOIO
30MpaHHs, BiIBEICHHS Ta yTHIi3aii 0iorasy.
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Bucnosku. [Ipu posmimenni Ha moiniroHi TIIB cyxoro 3amumky OypoBOTro muiamy B SIKOCTI
130JTFOFOYOTO MaTepialy Ta TEXHIYHOTO TIPYHTY JUIS YKPIIJIEHHS YKOCIB HE BiJOYJIOCh HETraTHBHOTO
BIUIMBY Ha AOBKIJUIA. [IpocmigkoByBanach TeHACHIIS MOKPALICHHS SKOCTi Boau. HeraTuBHOTrO BIUIMBY Ha
IPYHTH Ta MiA3€MHI BOJH TeX HE 3a()iKCOBAHO.

VYurinpHeHHS MOOYTOBUX BIIXOMIB BIIXOAAMH CYXOTO 3JIMIIKy OypOBOTO IHUIaMy HE MOTIiPIIHIIO
MIPOIIEC Jlerasarii moirony. BunydeHns Ta yTumizamis 0i0ra3y mpoXoIvid B ONTUMAIBHOMY PEKUMI.

3a pe3ynabpTaTaMH MPOBEACHUX MOCTIHKEHb MU NPUHIUIA 10 BUCHOBKY, IO CYXHH 3aJIMIIOK
OypoBHX LUIaMiB OTPHMaHHH 3a TeXHOJIOTielo «DinbTpyBagpHUN OaceiH» IOUILHO BUKOPUCTOBYBATH
HE TUTBKH IS apyBaHHS Ta YKPITUICHHS YKOCIB MOJITOHY MOOYTOBHX BiTXOMIB (CMITTE3BAJIHIN), alle 1 y
TEXHOJIOTIYHOMY TMpoleci ix pekynabTuBamii. lle mae sk exoHOMiuHMIA, Tak exoyoriynmii edekt. Ilpu
IbOMY 3MEHIIYETHCS KiIbKICTh aM0OapiB OypOBUX HUIAMIB, BUPIIIYIOTHCSA MUTAaHHs YTHIIi3alil BiAXOiB,
3MEHIITY€ThCSl KOMITOPHCHA BapTICTh BUKOHAHHS POOIT 3 peKyNbTHBAIlli MONITOHIB 1 CMITTE3BAIHUII, a
TaKOXX 3HIKYIOTHCSI BUTPATH Ha YTHIII3aLli0 OYPOBHX BiAXO/IiB.

Y mnopanpmioMy BOa4aeMoO MEPCHEKTHBHUM JOCHTIHKEHHS METOMAIB TOBODKEHHS 3 BiaxoJgamu
OypiHHS Ta MOUIYK IUIAXIB IX BUKOPUCTaHHS SIK BTOPHHHOI CHPOBHHU.
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ENSURING ENVIRONMENTAL SAFETY THROUGH UTILIZATION OF
DRILLING WASTE

Drilling waste is generated in the process of oil and gas production. In our country, sludge pits are
most often used for their utilization, which are located directly on the territories of drilling stations, which
requires significant free space. The fewer areas are allocated for waste storage, the more opportunities
will be for rational use of land resources. Especially in the war and post-war period, the availability of
vacant areas is of great importance. In order to reduce the level of danger posed by sludge pits, as well as
to reduce the area for their placement, the problem of utilization of drilling waste, namely drilling mud is
studied. The properties of waste are established and the results of monitoring the state of the environment
in the area of waste disposal are analyzed. The situations in the absence of waste in a certain area and in
the period when the waste began to be used in the technological process are comparatively analyzed. The
expediency of using the method of waste disposal, which consists in using the dry residue of drilling mud
in the reclamation of landfills, is substantiated. The application of this method gives an environmental
effect on the reuse of drilling waste, as well as solves the problem of reclamation of landfills. Thus, a
number of measures are implemented to prevent the adverse effects of drilling waste and solid waste
landfill on the environment. No negative impact on the environment was observed when the solid residue
of drilling mud was used as an insulating material and technical soil was applied for strengthening the
slopes at the landfill. There was a tendency of improved water quality. No negative impact on soils and
groundwater was recorded. Compaction of household waste with dry drilling mud residue did not worsen
the landfill degassing process. Extraction and utilization of biogas took place in the optimal mode.

Based on our research findings, we have come to the conclusion that the dry residue of drilling mud
obtained by the technology “Filter Pool” should be used not only for layering and strengthening the
slopes of the landfill, but also in the process of reclamation. This gives both economic and environmental
effects. At the same time, the number of drilling mud pits is reduced, waste disposal issues are resolved,
the estimated cost of landfill and landfill reclamation works is reduced, and the costs of drilling waste
disposal are reduced.

Key words: ecological safety, drilling waste, waste management, reclamation, utilization
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EKOJIOI'TYHA OHOIHKA IIYMOBOI'O 3ABPYJHEHHSA B MEKAX HACEJIEHUX
MYHKTIB IPUMICHKOI 30HA M. IBAHO-®PAHKIBCBhKA

MeTtoro po0OOTH € JOCTIMKEHHS ITyMOBOTO 3a0pyAHEHHS MpUMIChKO1 30HA M. I[BaHO-DpaHKiBChKa
Ha OCHOBI €KCIIEPHMEHTaJIbHUX BUMIPIOBaHb PIBHIB IIyMy B MeKaxX MPHUMICBKUX HACEJICHUX IMYHKTIB,
aHai3y iX BIIMOBITHOCTI HOPMAaTUBHUM ITOKa3HUKAM Ta MOOYIOBH KapT IIyMY.

Jiis OUiHKM IIYMOBOTO 3a0pyIHEHHsS B TNPHMICBKHX HACEJICHUX MyHKTax Oylo MoOyJIOBaHO
MEpexKy 3 45 TOYOK CIOCTCPEKCHHS Ha IUITHKAaX PI3HOTO TMPHU3HAYCHHS (B 30HI TpaHCIIOPTHOI
1H(PaCTPyKTypH, BUPOOHUIN 30Hi, 30HI KUTIOBOI (CaAMOHOI) Ta TPOMA/ICHKOT 3a6y)10131/1 ) B c. SImMHUIA,
c. YrpuHiB, C. KJ’Iy31B B mpoctoposomy MacIITabl TePUTOPIst JOCTIKEHb csrana 12 kM2,

Hus BI/IMlpIOBaHHH PIBHIB IIlyMy BHKOPHCTOBYBABCs IOPTaTHBHUIT mpodeciiinmii mymomip — PCE-
322A-ICA, sxuii HanexuTh 70 2 Kiacy Ta BiAmoBizae Bumoram aepkcranaapty Ykpainu JICTY EN
61672-1:2017. BumiproBaBcs piBeHb 3BYyKY B 1BA.

OrmiHka pe3yNbTaTiB BUMIPIOBaHHS MPOBOJUTHCS MUIIXOM MOPIBHSIHHS (PAKTUYHUX MOKA3HUKIB 3
HOPMAaTUBHHMMH, IIO 3aTBEP/DKEHI IIIOYMMH CaHITAPHUMHM HOPMaMH JJsl CEJILOMIIMX Ta BUPOOHMYHX
TEPUTOPIH.

Jns HaowyHoro rpadivHoro 300paskeHHS PO3MOALTY PIiBHIB IIyMy Ha JOCHTIJKYBaHIA TEPUTOPIi
OyJI0 CKIIa/IeHO KapTH IIyMy, 3 HAHECEHHMH i30TiHIsIMH PiBHIB 3BYKY Ha MiCIIeBOCTi B 1BA, 3 iHTepBaiioM
5 nBA.

PiBui 38yKy LA B TOUKaX, siKi HalIeXKalM 10 30HA TPAHCIIOPTHHX MOTOKIB, CTaHOBUIN 63-75 IBA,
MaKCHUMalbHI PiBHI 3BYKY LAmax — 65-77 nbA. 3 BpaxyBaHHSM [OIYCTHMHX plBHlB 3BYKY UL
HaONMMKIMX 3aXMIICHUX 00’€KTIB Ta BIICTaHI A0 HHUX, MOXKHA CTBEP/DKYBATH, L0 PiBEHb HIYMY B HHUX
Oyzie BiAIMOBIIaTH HOPMATUBHOMY.

Y TOYKax CHOCTEPEKEHHSA, $Ki PO3TAIIOBYBAIMCH IO IEPUMETPY BUPOOHMHYOI TepHUTOpil
[IpAT «IBano-@paHKiBCBKIIEMEHT», piBHI 3ByKy LA craHoBuimm 41-59 nbA, mMakcuMaibHi piBHI 3BYKY
LAmax — 43-60 nbA. Ockinbku Bei Touku posrtamioBani B Mexxax C33 [IpAT «IBano-®paHKIBCHKIIEMEHT)
Ta JOTPUMYETHCS AOCTATHS BIJICTaHb O HUTJIOBOi 3a0yZOBH, TO BIUIMBY HPOMHCIIOBOIO IIyMY BiJ
JIAHOTO MiJNPUEMCTBA Ha MIPUJIETIIi HACENICH] ITyHKTH HE CIIOCTEPIraTHMEThCSL.

VY TOYKax CHOCTEPEKEHHS B 30H1 KHUTIOBOI (cangubHOi) Ta rpoMasichKoi 3a0yJ0BH, CIIOCTEPIraJIuCh
HaOLIBII BIIMIHHOCTI B KOJIMBaHHI PiBHIB 3ByKY. PiBHI 3ByKy LA Ta MakcuMmambHi piBHI 3ByKy LAMax
CTAaHOBWJIM: B TOYKax 3 kKouuBaHHAM 10 6 nBA LA = 52-56 nBbA, LAmaxx =55-58 nbA, B Toukax 3
konuBaHHAM y 16 -18 n1BA LA=63-69 nBA, LAmayx = 71-78 a1bA, B Toukax 3 KonuBaHHIM y 32-35 nBA
LA=69-73 nbA, a LA = 86-89 nBA. OuiHroro4i JaHi pe3yabTaTd MOKHA TBEPAUTH MPO JOTPUMAHHS
HOpM (LA,on = 55 nBA, LAuuon = 70 n1BA mis nenHoro wacy mo0u), siKi CTaBISTBCS TO TEPUTOPIH
KHUTIOBOI Ta TPOMAJICHKOI 3a0y/IOBH y TOUYKax, Jie He OyJ0 3HAYHWUX KOJHMBaHb PiBHIB mIyMy. B iHIIHMX
TOYKAX ICPEBHIICHHS CIOCTEPIraucs B OCHOBHOMY 4epe3 BHCOKI MOKA3HHKH MaKCHMAIbHHX PIBHIB
3BYKY, BUKJIMKaHi JIOKAIbHIMH JDKEPEIaMH LIyMy BiJl dac BI/IMlpIOBaHB

Kro4oBi ciioBa: exosoriuHa oIiHKa, IIyM, HacEJIEHUH MyHKT, IpUMichKa 30Ha, [BaHO-DpaHKiBChK

ITocTanoBka mpoo6aemu. 3 50-x pp. XX CTONITTS movanacs CTpiMKa riodanbHa ypOaHizarlis, st

SIKOi MPUTaMaHHi SK 30UIBIICHHS KUTBKOCTI MICT, YACTKU MICHKOTO HAaceJICHHSs, 301JIbIIICHHS IO MiCTa,
Tak 1 poni micta B miomy. ¥ 2008 poui Oyno Boepmie 3adikcoBaHO, IO OiNbIlla YyacTWHA HAaCENCHHS
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3eMHOi KyJi >KuBe B MicTax, 3a gaHnumMu OOH y 2018 p. micekoro HaceneHHs Bxke Oyno moHan 55%,
nporao3yerbes mo a0 2050 p. BoHo csarae 68% [1].

MicTa, sik mpaBwWio, He (PYHKIIOHYIOTH caMi Mo co0i, IX OTOYYIOTh MEHINI HAaceJeHi MyHKTH, SIKi
(hopMyrOTh Hioro MpUMICEKY 30HY. Tak, 3rigHo 3 3akoHoM Ykpainu «[Ipo perymoBaHHs MicTOOYIiBHOT
nisutbHOCTI» [2] «IIpuMichKa 30Ha - TEPUTOPIs, 110 3a0e3euye MPOCTOPOBHIA Ta COIIATbHO-CKOHOMIYHHIA
PO3BHUTOK MicTa». SIKIIIO MOBa e mpo 3BHYAWHE MICTO pafOHHOTO WM OOJACHOTO 3HAYCHHS, TO YaCTO
HOro MPUMICHKOIO 30HOI0 € MPUMIChKI HaceseHi IMyHKTH, TOOTO oTouyroui cena [3].

HerarupauMu HacnmigkamMu ypOaHizallii € coIliaJibHi, €KOHOMIYHI Ta EKOJIOTiYHI MpoO0JieMH,
MOB’S3aHI 3 BHCOKOIO WIUTBHICTIO HACENEeHHS, 30KpeMa 3a0pymHEHHS MICT, B TOMYy 4HCHi (i3udHe:
IIYMOBE, €JCKTPOMArHiTHe, TEIUIOBE, AKE MOLIMPIOETHCS SK CaMHUM MICTOM, TaK 1 MPHICTJIUMH
TEPUTOPISIMU.

[IymM HaBKOJHIITHBOTO CePeIOBHUINaA, SKUi 3riaHo 3 JupektuBoro 2002/49/€C [4] Bu3HAYAETHCS SIK
«HebaxaHni abo MIKIATUBUI 30BHIMIHINA 3BYK, IIO CTBOPIOETHCS JIFOJCHKOIO MISIBHICTIO, BKIFOYAIOUN
OIyM, IO BHIIPOMIHIOETHCS TPAHCIOPTHUMH 3ac00aMH, MOTOKAaMH aBTOMOOIIBHOTO, 3alli3HUYHOTO,
MOBITPSIHOTO TPAHCIIOPTY Ta MPOMHUCIOBUMHU 00’ €KTaMU», € OJTHUM 3 HAWOUIBIINX €KOJOTIYHUX PU3HKIB
Ta 3HAYHO TOB’si3aHUMA 3 TsArapem 3axBoproBaHb (DALY) y €spomi [5]. Ilicns 3abpyaHeHHS TOBITps
JIpiOHAMHU TBEPAMMHU YaCTKAMH IIIyM BiJl TPAHCIIOPTY € IPYTO0 33 3HAYMMICTIO €KOJOTIYHOIO MTPHYHHOIO
MIOTaHoTO 37I0poB’s B 3axinHiii €Bporni. BrumB myMmy HaBKOJNHIIHBOTO CEpPEOBUIIIA MOXKE MTPU3BECTH JI0
pO3apaTyBaHHs, CTPECOBHX PEAKIiid, MOPYIIECHHS CHY, ITOTAHOTO IICHXIYHOTO 3/J0pPOB’Sl T4 CAaMOIIOYYTTS,
MOPYIICHHS KOTHITUBHUX (PYHKIIH y JiTel, HEraTUBHOTO BILIMBY Ha CEPLEBO-CYAHHHY CHCTEMY Ta OOMiH
pevoBuH. Bin € npuunHoto mpubnuszno 16600 BumaakiB mepemdacHoi cMepti B €Bporri mopoky [6],
O0m3pK0 32 MITH OPOCTUX CTPaXKAAIOTHh BN PO3IpaTyBaHHS i MOoHAA 13 MIIH TOpOCITHX BiIl po3namy
cuy [7].

Ananiz fpocaimkenb i myOaikaumiii. Ha ocHOBI Bce OinbIIOro po3yMiHHS BIUIMBY UIYMY
HABKOJIMIITHBOTO CEPEOBHINA Ha 370pOB’S JIOAEH, sSKi Oymo 30KpeMa O3By4YeHO Ha 5 KoH]epeHIii
MIHICTpPIiB 3 HaBKOJHWIIHBOTO CEPENOBHINA Ta 0XOpoHH 310poB’s kpaiH €C y 2010 pomi, €Bponeiicbke
perionansie O0ropo BOO3 po3pobuiio oHoBiieHHI «PekoMenpamii 1070 IIyMy HaBKOJMIIHBOTO
cepemoBHIa s €BPONEHCHKOro periony» [8], ski MiCTATh HACTAHOBH IIOIO 3aXHCTY 37A0POB’S JHOICH
BiJl BILTUBY IIyMY, II0 BUHWUKAE BiJl Pi3HUX JDKEPEN: MIyMy TPAaHCHOPTY (aBTOMOOIIIBHOTO, 3a1i3HUYHOTO
Ta aBia), IIyMy BITpOBUX TypOiH Ta myMy BiamounHky. Okpim toro, JupextuBa €Bponeiicbkoro Cowosy
2002/49/EC 11010 OIIIHKY Ta YIpaBIiHHSA IIyMOM HABKOJHUINHBOTO cepemoBuiia [4] Ta BigmoBimHi iit
TEXHIYHI peKoMeHJauii E€BpPONEeNCHKOro areHTCTBa 3 HABKOJMIIHBOTO CEPElOBHILA  JIETAJIbHO
OIPaIbOBYIOTh MUTAHHS MI0/I0 IIYMY Ta BKJIMBOCTI Cy4aCHHX HACTAHOB LIOJO IIyMY.

B VYkpaiHi exkosoriyHa omiHka IIyMOBOI'O 3a0pYyJHEHHS HACENICHWX IyHKTIB HA 3aKOHOJIABUOMY
PiBHI perymoeThes:

— 3akoHoM VYkpainm «lIpo 3a0e3neuyeHHs caHITapHOrO Ta EMiAEMIYHOTO OJIaromnoxydys
HaceneHusm [9];

— JlepkaBHHMU CaHITAPHUMH NPABHJIAMU IJIaHYBaHHs Ta 3a0y10BH HaceneHux myHKTiB [10];

— Jlep>kxaBHUMU CaHITADHUMH HOPMaMH JIOITyCTHMHX PIiBHIB IIyMy B NMPHUMIIIEHHSAX KUTIOBUX Ta
IPOMaJIChKHUX OYAMHKIB 1 Ha TEPUTOPIi )KUTIO0BOI 3a0yoBu [11];

— CaHiTapHEMH HOpMaM# BUPOOHUYOrO NIyMY, YIbTpa3Byky Ta iHppa3syky JACH 3.3.6.037-99
[12];

— HepxaBHumu OyaiBensHuMu HopmMamu  «JIBH b.2.2-12:2019 IlnanyBanHs Ta 3a0ynoBa
tepuropiit» [13], «ABH B.1.1-31:2013 3axuct TepuTopiii, OyIuHKIB i criopya Bix mymy» [14];

— Hamionansaumu crannapramu Yipainu «/JJCTY-H b B.1.1-33:2013 HacranoBa 3 po3paxyHKy Ta
MPOEKTYBAaHHS 3aXUCTY Bij IIyMy cenpOumamux tepuropin» [15], «ACTY-H b B.1.1-35:2013 HacranoBa
3 pO3paxyHKy PpIBHIB IIyMy B HOpHMIIIEHHSIX 1 Ha Tepuropisx» [16], «ACTY EN 61672-1:2017
Enexrpoakyctuka. BumiproBaui piBHsi 3ByKy. UactmHa 1. 3arampHi TexHiuHi Bumoru» [17], «[OCT
23337-78 Meroapl M3MEpEeHHs IIyMa Ha CEIUTEOHOH TEPPUTOPMM W B IOMEIICHUSX JKWIBIX H
00IIecTBeHHBIX 3Manuii» [ 18] Ta iH.

YV «JICIT 173-96» [10] B po3aini «3axucT Bijg HIyMy Ta BiOpaliii» 3a3HadaeThCs, IO JpKEpesa
30BHIIIHBOIO aKyCTHYHOTO 3a0py[JHEHHS B HACEJICHHWX IYHKTaX MOXYTb OYTH SIK TEXHOTE€HHOTO
(TpaHCIopT, MPOMHUCIIOBI MiANPHEMCTBA, KOMYHaJIbHI 00'€KTH), TaK 1 O10reHHOTO XapakTepy (CTalioHH,
Oazapu, MalimaHu Il MITHHTIB, TaHI[-, CIIOPT- Ta IHIII MaWIAHIUKHA KyJIbTYpHO-MACOBOT'O BiIIMOYHHKY,
IMCKOTEKH, 300MapKH  TOMIO). XapaKTepHCTHKOIO JDKEpeNl 3  HENMOCTIMHHUMHU — aKyCTUYHHMHU
XapaKTEPUCTUKAMHU (TPAHCIIOPTY 1 T.iH.) € EKBIBaJICHTHI Ta MakcUMaibHi PiBHI 3BYKY (L4 cxgr L waxe-):
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MPOMHCIIOBUX Ta KOMYHaJbHUX JDKEpEN 3 MOCTIMHMMH aKyCTHYHHMHU XapaKTEPUCTHUKaMH - PiBHI 3BYKY
(La) 1 piBHI 3ByKOBOT'O THCKY B OKTABHHUX CMYTax 4acToT.

3acTocyBaHHS KOHKPETHOI METOJWKH Ta METOHIB OLIHKM IIYMOBOTO 3a0pyIHEHHS B MeEKax
HaceJICHWX MYHKTIB 3aJieaTh BiJ 0araTboxX (akTopiB, 30KpeMa MPUPOAU JDKEpeN IIyMy, 1X IIYMOBHX
XapaKTepUCTUK, MPU3HAYEHHS 3aXUINEHOro 00’€KTa Ta MiCIs MOro po3TallyBaHHs, NPOBEICHHS
JIOCTTi/DKEHB Ha eTari IIaHyBaHHS 1 3a0y/I0BY UM BU3HAYECHHS ICHYIOUHX PIBHIB IIyMy.

JocnimkeHHs: 1ryMOBOTO 3a0pyAHEHHsI MiCBKUX TEPUTOPiil BUKJIAACHO y MpaLsiX SIK BITYU3HIHUX,
Tak i iHo3eMHHUX (axiBuis. Tak, aHai3yl0YH MDXKHAPOAHUN HAYKOBHA OCBiJ BAPTO BUOKPEMHUTH POOOTY
MO0 OIliHKA TPOCTOPOBO-4AaCOBMX 3MiH IIYMOBOTO 3a0pymHEHHS JOPOKHBOTO DPYXy B
eKoperioHanbHOMY MacmuTadi [19], B sikili JOCTIAHUKH BUKOPUCTOBYIOUM BUOIPKOBI AiNsHKK IcriaHChKOT
cuctemu Mouitopunry naummadry (SISPARES), 16 kM® KoXHa, 3MOJCTIOBATH 3MiHH IIyMOBOTO
3a0pyaHEeHHS TOPOXKHBOTO pyXy B Exoperioni 1 Icmanii B mepioai mix 1995 i 2014 pokamu. Pesynpratu
ix poOOTH 3aCBIAYMIN HEOJHOPIAHICTH 3POCTAHHS PIBHS IIYMOBOTO 3a0pyTHEHHS BiJl TOPOKHBOTO PYXY
y BENHMKHX TeorpadidHuX paioHax, IO HMOBIPHO 3YMOBJCHO KOHIEHTPALIIO BEIMKUX LIBHIKICHUX
TPAHCTIOPTHUX MOTOKIB HA CYYaCHUX aBTOMAriCTPaJIsX, IO 3’ €MHYIOTh MICTa.

Jis kpamoi XapakTepUCTHKH MiCBKOTO LIYMOBOTO PEXHUMY Ta POJi BYJIWYHOTO PIBHS IIyMY Y
3araJlJbHOMY BIUIMBY IIIyMY Ha JIIOJJUHY B MICBKHX YMOBax OyJio mpoBeaeHO nociimkeHHs McAlexander,
T.P Ta im [20]. B pe3ynbraTi OLIHKK BYJUYHOrO MIyMy Ha 99 BYIMYHHUX AUISHKAX, PO3TAIIOBAHUX IO
BchoMy Hpro-Mopky, aBTOpH HifIIM BHCHOBKY, IO OCKIIGKH YHMKHYTH BILIMBY IIyMy HA BYJIMIX
MIiCTa € Ba)XKO, TO PO3yMHO Oyio O BpaxoByBaTH PIBeHb LIyMYy NPH MPOCKTYBaHHI MICBKHX IMAapKiB i
JKUTIIOBUX CIIOPYJ AJIsl CTBOPEHHSI MiCLsl BIMIOYMHKY BiJl BIUIMBY IIyMYy. A OCKUIBKH HaAMIpHHN HIyM
3[1a€ThCS HEMUHYYHM y JESKHX MICHKHX CepeIOBHINAX, TaKuX sk Hero-Mopk, i Moxe Gyt 110B’sr3aHmMii 3
HHU3KOI0 HECHPUSATIMBUX HACTIAKIB IUIA 30POB’Sl, PEKOMEHAYETHCS NONATH OLIHKY BIUIMBY LIyMYy SIK
BUMOTY 10 3BITiB IIPO OI[IHKY BIUTUBY Ha JOBKIJUIS Ta OLIHKH BIUTUBY Ha 3JJ0POB’SI.

Oco0MBOCTI CHPUAHATTS ITyMOBOTO 3a0pyMHEHHS JKUATENSIMH SK BEIMKOTO MicTa, Ta 1 Horo
HOPUMICBKOI 30HH, y TIpalli MiBICHHOAMEPHKAHCHKHUX aBTOPiB [21] Ha OCHOBI MOPIBHSHHS CIPHUHSTTS
HIOZIGHHOTO IIyMYy JKUTEISIMH aKyCTHYHO KOHTPOJBHOBAHOI 30HM (TPUMICHKOT >KUTIOBOI 30HHW) 3
KUTEISIMA HEKOHTPOJIHOBAHOI 30HM (IIEHTP MicTa), 3acBAYMIIM, IO MEIIKAHI [EHTPaJbHOI 30HH
CWJIBHIIIE CTIPUIMAOTh IITYM, Hi’K MEIIKAHIII MTPAUMiCHKOi 30HH.

KaprorpadyBanHus piBHIB ITyMOBOTO 3a0pyAHEHHS € OCHOBOIO JUIS Tiri€HIYHOI OI[iHKU IIIyMOBOTO
PSKUMY TEPUTOPIH, PO MO BKA3YETHCS SIK 1 B HAI[IOHAJBHUX HOpMATUBHHX HokymeHTax [10], Tak i B
Nupektusi €C mono mymy noskiuist [4]. Sk 3a3navatots Pemierdenko, A. I ta iH. «BrnpoBamkeHHs
KapTorpad)yBaHHs piBHIB IIyMOBOI'O 3a0pyJHEHHS Ha TEPUTOPISIX MICT € BaXKJIUBUM KPOKOM JUIsl YKpaiHu
B IUTaHI PO3BUTKY Ta MOKPAICHHS €KOJOTIYHOTO CTaHy ypOaHi30BaHUX TepHTOPii» [22].

B mexax micra IBano-®paHKiBChKa TOCIIPKEHHS IIIyMOBOTO 3a0pyAHECHHS Oy/Iu mpoBeneHi y 90-x
pokax XX cr Ta BukiangeHi y monorpadii mix pea. npod. O. M. Anamenka «Ekosoris micra IBaHO-
Opankiscekay [23]. TTomanbIno €KOJOTIYHO OIHKOI myMy ypbocuctemu M. IBano-DpaHKiBChKa
HUISIXOM  €KCIIEPUMEHTAJIbHUX BHMIPIOBaHb, OCOOJNMBO B 30HI MariCTaIbHUX aBTOJOPIT MOOIN3Y
KUTIOBOI 3a0ymoBu, 3aiimanucs Amamenko 5. O., Kynpenscbka T. B. Ta in [24]. 3a pesynabraramu
JOCIHIDKEHHST aBTOpaMu OyJI0 BHIUIEHO 30HU 3 HAHOLIBIIMM IIyMOBHM HABaHTa)KEHHSIM Ta MOOYIOBaHO
npodisi po3nojily NIyMOBOI'O HaBaHTa)xeHHs. Takok Oyia moOymoBaHa KapTa IIyMy JUIss TEPUTOPIil
IBano-®paHKiBChKa 3a JOMOMOTO0 MporpaMHoro 3adesnedeHHs Surfer.

IlocranoBka 3aBaaHHsl. Buxonsunm 3 BHIIE 3a3HAYEHOTO METOI0 POOOTH € JOCIiIKEHHS
IIyMOBOTO 3a0pyAHEHHS NpUMichkoi 30HM M. IBaHO-DpaHKIBChbKa Ha OCHOBI EKCIIEPUMEHTAJIBHUX
BUMIpPIOBaHb DIBHIB NIYMy B MeXaxX NPUMICEKHX HACEJICHWX NYHKTIB, aHaii3y IX BiAMOBIIHOCTI
HOPMaTUBHHUM NOKa3HUKaM Ta IIOOYA0BH KapT LIyMy.

Buknan ocHoBHOro marepiany. JlocnipkeHHsST BAKOHYBaJIMCh B paMKaxX MIKHAPOJHOTO MPOEKTY
HUSKROUA/1702/6.1/0022 “Regional Center for Training and Monitoring of the Environmental impact
of Electrical installations CRIMIGE” [25]. Pe3ynbratu peanizoBano y kBamiikamiiHUX KOMIUIEKCHHX
MaricTepchkux podorax 3i cneriansHocTi 101 Exomnoris.

BiamoBinHo 10 nitounx aepxaBHUX caHiTapuux npasui [10] ta OyaiBensaux HOpwM [13] TepuTopis
HACEJICHOT'O MYHKTY 3 ypaxyBaHHIM MepEeBaXHOTO (YHKLIOHATBHOTO BUKOPUCTAHHS MOJUISETHCS Ha:

— CeNpOMIIHY TEPUTOPII0 - JUIS PO3MIIIEHHS XHUTJIOBOro (OHAY, I'POMAJCHKHX OyIiBelnb Ta
CIIOPYA, YCTAHOB COIIaIBHOTO, KYJBTYPHOTO Ta TMOOYTOBOTO IMPHU3HAYCHHS, BHYTPIIIHHOCEITHLOUIITHOI
BYJMYHO-IOPO’KHBOI Ta TPAHCIOPTHOI MEpeX, 3€JCHUX Haca[UKeHb Ta MICIb I'POMaICHKOIO
KOPUCTYBaHHs, 103BOJICHUX A0 OyIiBHUITBA KOMyHAIBHUX Ta MPOMHCIOBUX 00'€KTIB;
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— BUPOOHUYY TEPUTOPIIO - ISl PO3MILICHHS MPOMMCIOBUX MiANPHEMCTB 1 MOB'SI3aHUX 3 HUMU
00'€KTiB, KOMIUIEKCIB HAayKOBHX YCTAHOB 3 JOCTITHUMH BHPOOHHWIITBAMH, KOMYHaJIbHO-CKIIAJCHKIX
00'€KTiB, MiINPUEMCTB 1O BUPOOHUUTBY Ta MEpepoOlli CUTLCHKOrOCIOAAPCHKUX MPOIYKTIB, CTBOPEHHS
CaHITapHO-3aXMCHUX 30H MPOMHCIOBUX MiJIPUEMCTB, OO'€KTIB 30BHILIHHOTO TPAHCIOPTY, LUISXiB
1103aMiCHKOTO Ta IPUMICHKOTO CIIOTYYEHHS;

— na"amaTHO-PEKPealiifHy TePUTOPII0, M0 OXOIUIIOE MPHUMICHKI JIiCH, JIICOMApKH, JICO3aXUCHI
CMYTH, BOJIOWMHUINA, 30HU BIAMOYMHKY Ta KYpPOPTHI 30HH, 3eMJIi CLIIbCBKOTOCIOAAPCHKOTO BUKOPUCTAHHS
Ta iHII, SKI pa3oM 3 MapKaMu, caJaMH, CKBepaMH, OyJibBapamMH CEIbOUIIHOI TepuTOpii (HOPMYIOTH
CHCTEMY O3€JIEHEHHS Ta 03[0POBYHX 30H.

VY Mexax 3a3HaYeHUX TEPUTOPIM BHUIUIAIOTH 30HU PI3HOTO (QYHKIIOHAIBHOTO HpPWU3HAYEHHS -
KUTIOBOI 3a0yq0BH, TPOMAJICBKUX LEHTPIB, MPOMHCIOBI, HAYKOBi, HAYKOBO-BUPOOHHYI, KOMYHAJIbHO-
CKJIQ/ICBK1, 30BHIIITHHOTO TPAHCIIOPTY, MaCOBOT'O BiIMOYHHKY, KypOPTHI.

VY pizHUX (QYHKIOIOHATPHUX 30HAX BIAPI3HSIOTHCS CAHITAPHO-TITIEHIYHI HOPMATHBH, 30KpeMa
JormycTuMi piBHI mymy. ToMy 3am1s 00’ €KTUBHOI OI[IHKH ITyMOBOTO PEXKHUMY B MPUMICHKUX HACEICHUX
MIyHKTax Oyso moOyaoBaHO Mepexy 3 45 TOYOK CIIOCTEPEKEHHS Ha IUISHKAX PI3HOTO NPU3HAYEHHS B
c. SImuuns, c. Yrpunis, c. Kmy3ie. B mpoctopoBoMy wMmacmrabi TepUTOpis NOCHIIKEHb cAraiga
12 xm? (puc. 1).

30Hy TpaHCHOPTHOI iH(pacTpyKTypu: 30HY MarictpaibHoi moporm H-09 Mykadepo-IBaHo-
@paHkiBChK-JIBBIB TPEACTABISLIA TOYKH CHOCTEpPEKEHHS 1-7, sKi BigoOpakaiud BIUIMB IIYMOBOTO
3a0pyIHEHHS BiJl MOTOKIB aBTOMOOITBHOTO TPAHCIIOPTY Ta Ha CENBOUIIHY, BAPOOHUTY TEPUTOPIIO; a 30HY
BiJIBEJICHHSI 3aJII3HUIN — TOYKH CIIOCTepeskeHHs 44-45 sl OI[IHKU ITyMOBOTO 3a0pYJIHEHHS BiJI JAHOTO
JpKepelia Ha CeNTbOUIIHY Ta JaHAma(THO-PEKpealiitHy Ta TEPUTOPILO.
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Bupobunuya 3oma [IpAT  «IBano-®paHkKiBChKIEMEHT» Oyna TpeAcTaBlieHa  TOYKaAMHU
crioctepekeHHs 8-24, po3TalIOBaHUMHU MO TIEPUMETPY TEPUTOPil MiATPHEMCTBA 31 CXiIHOI, MiBIEHHO-
CXiJHOI Ta MBHIYHOI CTOPIH I OLIHKK TOTPUMaHHs HOPM BiJl IPOMHUCIIOBOTO LIyMY.

30Ha KHUTI0BOI (caguOHOT) Ta TPOMAICHKOI 3a0yI0BM BKIIOYANIa TOYKK B Mexax c. Amawnis (25-
36), c. YrpunoBa — 37 Ta c. Kiry3iB (38-45) anst oniHKE JOTPUMAaHHS HOPMATHBHOTO IIIyMOBOTO PEXUMY B
MPUMIIIEHHX 1 Ha TEPUTOPISAX KUTIOBOI 320y TOBH.

[Ipn KOMIUTIEKCHI OIiHII IIYMOBOTO PEKUMY Ha TEPUTOPIl KHUTIOBOI 3a0ylOBH, a TaKOX MpU
pO3po0NeHHI UIyMOBOI KapTH CENbOMIIHOI TEpUTOpii 3 ypaxyBaHHSIM YCiX Jpkeped (CTalioHapHUX 3
MOCTIHHAM 1 HENOCTIHHMM IIIyMOM, TPAaHCHOPTHHX ITOTOKIB), IO BIUIMBAIOTh Ha JaHy TEPUTOPIIO,
aKyCTUYHHUI pPO3PaxyHOK CIiJ BUKOHYBAaTH y PiBHSIX 3BYKY, €KBIBaJCHTHHX i MaKCUMAaJbHHX PiBHAX
3ByKY B 1BA [14].

Jns BUMIpIOBaHHA IIyMOBOTO 3a0pyIHEHHS BUKOPHUCTOBYBABCS MOPTATHBHMIA MpodeciiHumit
urymomip — PCE-322A-ICA (puc. 2), sskuii HaNeXWTh JI0 2 KJIACY Ta BiJNIOBIJa€ BUMOTaM JICPIKCTaHAAPTY
Vxpainu JICTY EN 61672-1:2017 [17]. 3Baxatoun Ha ne 3 Bukopuctanusm mrymomipa PCE-322A-ICA
BHMIPIOBABCS PiBEHB 3BYKY B I0OA, BUKOPHUCTOBYIOUH (PLIBTP «A», SIKUH 3HWKYE UyTJIMBICTh HA HU3BKUX
Ta BUCOKHX YacTOTaXx.

Puc.2. lllymomip PCE-322A-ICA

[lymoBe 3a0pyqHEHHS BH3HAYAJIOCS HATYPHUMH IHCTPYMEHTAIBHUMH BUMIPIOBaHHIMHM 3T1JTHO 3
«"OCT 23337 Meronpl M3MepeHHs IIyMa Ha CETUTEOHOM TEeppPUTOPUM M B TOMEIICHMSX >KUIBIX U
obmecTBeHHBIX 3anui» [18]. JloTpumyrounch BUMOr Oysio 0OpaHO JHI JOCITIKEHHS O3 BHIAIaHHS
aTMOC(epHHX OMajiB i MBHUAKOCTI BITpY MeHIe 5 M/c. B KOXKHIN TOYII COCTEpEeKEHHS BUMipIOBaHHS
MPOBOAUIIOCH OjiHOpa3oBo (T. 1-7 - 30.10.2021; 1. 8-24 — 12.11.2021, 1. 25-45 — 25.11.2021), BACHB, B
onHaKoBUH mepiox nodu (3 12 mo 15 rox), Brpogosxk 10 xB Ha BucoTi 1,2 - 1,5 M Big piBHA MOBEpXHIi
teputopii. [lepen BUMiptoBaHHSIM BU3HAYAINCS] KOOPAWHATH TOUKH CIIOCTEPEKEHb.

Mymomip PCE-322A-ICA naBaB 3mory ¢ikcyBaTh KOXHIH TOYIN CIIOCTEPEXKEHHS MiHIMAJIbHI
PiBHI 3BYKY Lamin Ta MakcuManbHi PiBHI 3BYKY Lamax 32 4ac BuMiproBaHHS 3 TouHicTIO a0 0,1 nbA
(tabn.1). Cepenni piBHi 3BYKY L., B KOXHiii To4Ili Oyu po3paxoBaHi K cepe/iHE apu(METHUHE.

OrmiHka pe3ynbTaTiB BUMIPIOBaHHS IyMYy TIPOBOJUTHCS IUIIXOM TOPIBHAHHS (aKTHUYHHX
MOKA3HUKIB 3 HOPMAaTHBHUMH, 1110 3aTBEPKEHI AIFOUMMHU CaHITAPHUME HOpMamH Jiisi cenbOnmmx [11] ta
BUpoOHMUnX [12] teputopiid. HomycTumi piBHI 3BYKY BCTaHOBIIEHI AJISI «3aXHUILEHUX OO €KTiB», TOOTO
NPUMIIIEHb KHUTIOBUX 1 TPOMaJCHKHX OYJHMHKIB Ta Ha OKPEMHX TEPUTOPISIX >KUTIOBOI 3a0y/0BH.
30KkpeMa BCTaHOBIIEHI HOPMATHBHI 3HAYEHHS JUIS TaKUX TEPUTOPIH SK TepHTOopii, ki Oe3rnocepeaHbo
NPWIATaOTh (2 M Bi OropoJUKyBaJIbHUX KOHCTPYKUiH ((acaniB)) 1o pizHOro Tumy OyAiBenb, a TaKOX
JUTSL MalJIAHYWKIB BiJIMTOYNHKY, Mal/TaHYNKH 3aKJIa/liB OCBITH.

Bapto 3a3nauntu, 110 piBeHb 3BYKY B IIE€BHIH pO3paxyHKOBIH TOWYIl, 30KpeMa Ha 00’€KTax, JUIs
AKHX HOPMY€ETHCS IIYMOBE 3a0pyIHEHHS, MOXE 3HIKYBaTHCS MOPIBHSHO 3 0a30BOI0 TOYKOIO
BUMIpIOBaHHS, Yy 3B 53Ky 31 3HIDKCHHSIM DPIiBHA 3BYKY Bi JUKepena IIyMy 4Yepe3 BiACTaHb, 3aTyXaHHS Y
MOBITPSTHOMY ITPOCTOPI, BIUTMB MOKPHUTTSI, HASIBHICTh €KPaHiB, 3CJICHUX HACAPKCHD HA NIIAXY ITONTHPCHHS

3BYKY [15].
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Tabnuys 1
PiBHi 3ByKYy B TOUKaXx crniocTepe;keHHs, 1BA
Ner. | Lamax L Amin Licep Ne . L Amax L amin I—Acg_y Ne . L amax L amin Licep
1 65,7 62,5 64,1 16 42,5 40,3 41,4 31 55,5 51,1 | 53,3
2 77 73,2 75,1 17 46,2 43,7 45,0 32 71 55,2 | 63,1
3 76,9 70,5 73,7 18 46 44,2 45,1 33 55 50 52,5
4 63,3 62,4 62,9 19 45,3 42,1 43,7 34 55 49,3 | 52,2
5 67,8 65,5 66,7 20 46,7 44 454 35 78,4 604 | 69,4
6 77,1 72,1 74,6 21 60,1 58,3 59,2 36 58,2 54,2 | 56,2
7 64,6 62,4 63,5 22 51,7 56,4 57,1 37 78,4 60,4 | 69,4
8 48,9 48 48,5 23 53,5 52,1 52,8 38 58,2 54,2 | 56,2

9 47,5 46 46,8 24 50,3 49,6 50,0 39 86 51 68,5
10 48,2 47,8 48,0 25 78,4 60,4 69,4 40 56 51,3 | 53,7
11 49,1 48,4 | 4838 26 58,2 54,2 56,2 41 55 518 | 534
12 48,7 46,7 41,7 27 86 51 68,5 42 89 57 73,0
13 47,8 47,2 47,5 28 56 51,3 53,7 43 55,5 51,1 | 53,3
14 47,6 47 47,3 29 55 51,8 53,4 44 71 55,2 | 63,1
15 47,7 45,8 46,8 30 89 57 73,0 45 55 50 52,5

Jns HaowHoro rpadiuHoro 300paXkKeHHs] pO3MOAUTY PIiBHIB IIyMy Ha JOCHIDKyBaHIl TepUTOpIi 3a
nonomororo GoogleEarth ta Surfer 6yno cknaneno kaptu mymy. [Ipu moOynosi kapT B iporpami Surfer B
SIKOCTI METOy 1HTEpPHOJISALIi BUKOPUCTOBYBABCS, 3 HAHECEHUMH 130JIiHISIMU PiBHIB 3BYKYy Ha MICIIEBOCTI B
nbA, 3 inTepBanom 5 1BA (puc. 3).

Puc 3. Kaptn mymy tepuropii nociaigxenns, 1bA
(a — po3moin MiHIMaIBHUX PiBHIB IIyMYy, O — PO3IOLT MAKCHMAIIBHUX PIiBHIB LIyMY)

AHalnizyroun OTpUMaHi pe3ysibTaTH, iX KaprorpadidHe mpeAcTaBIeHHs Ta JIOMyCTUMI piBHI 3BYKY
MOJKHa BUSIBUTH NIEBHI 3aKOHOMipHOCTI.

1. Ilym 6i0 mpancnopmnuux nomokie xnacuikyroTh K HEMOCTIHHUH, TOOTO TaKWi, piIBEHb 3BYKY
SKOTO B Yaci 3MIHIO€ThCsI OUTbII sk Ha 5 1BA. OnmHak TinbKH B T.3 B3IOBXK MarictpaibHol qoporn H-09
KOJMBAHHSI PiBHsI 3BYKY BIIPOJIOBK BUMIPIOBaHHS CTaHOBMIIO Oinbie 5 1BA — 6,4 nBA, B iHImmx ToYkax
(1,2, 4-7) pi3HUI MK BUMIPSHUMH MaKCHUMaJbHAMH Ta MiHIMQJbHUMH PIBHSMU 3BYKY CTaHOBHJIA
1-5 nBA. PiBHi 3ByKy L (cepenni) ctanoBunu 63-75 1BA, MakcUMabHi piBHI 3BYKY Lamax — 65-77 n1BA.
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Crin BpaxoByBaTH, IO MPU BCTaHOBIIEH] La Ta piBHIB 3BYKY Ta Lamax Ha MPUIIETIIMX JO )KUTIOBHX 1
TPOMAJICBKUX OYIOWHKIB TepuTopisx (Ha dacamax mepmioi JiHiI 3a0ymoBu, ski oOepHeHi y Oik
MaricTpalbHUX BYJHIb 3araJbHOMICHKOTO 1 pallOHHOTO 3HAUEHHS) JOMYCKAE€THCS MPUMMATH IOMYCTHMI
piBHi Ha 10 nBA OinpmmMu (32 YMOBH 3aCTOCYBaHHSI BiKOH y TakuX OyJMHKax 3 BiJMOBIAHOIO 10
CUTYyaIlii 3BYKOI3OJIAMIHHOI CHPOMOXHICTIO Ta 3a0e3leueHHs B MPUMIIICHHAX, SIKi 3aXHUIMAIOTHCS Bif
mymy, nomyctumux piBHiB) [10]. Tak, mHanpukman, 1 TepuTopii, sKi Oe3mocepeHb0 MPHUISTAIOTh 10
KUTIOBUX OyIWHKIB, TMOJIKIIHIK, aMOynaropiii, mucmnaHcepiB, OyIWHKIB BiIIOYMHKY, MAHCIOHATIB,
OYIMHKIB-IHTEpHATIB JIJIS JIFOJICH TOXHUIIOTO BiKY Ta iHBAJiMIB, TUTAYMX JNOIIKUILHUX 3aKJIAJiB, IIKUIT Ta
IHIIX HaBYAJIBHHX 3aKjajiB, 0i0mMiOTeK, XpaMiB, My3eiB B JIEHHUI Yac IOIMyCTHMHN PiBeHb 3BYKY Oye
Lyson = 651BA, a mMakcumanbHui L g40,, =80 1BA. BpaxoByrouu, 1o TepuTopii BUIlIe3a3HAYCHUX
KaTeropiil po3ramoBaHi Ha OiLIBLIIN BiACTaHI BiA aBTOJAOPOTHU, HiK TOYKHU CIIOCTEPEIKEHHS, TO PiBEHb
IIyMy B HUX OyJie IIe HIKIHM.

2. YV Toukax croctepexkeHHs (8-24), AKi pO3TAlIOBYBAINCH TIO Hnepumempy 6upoOHu4oi
mepumopii IIpAT «leano-@pankiecokyemenmy, piBeHb 3BYKY y 4aci 3MiHIOBaBCs He Oinblie HiX Ha 3
IBbA, cepenne komuBaHHS cTaHOBWIO 1,5 nbA. ToOTo manmii mryM MO>kKHa KITacu(iKyBaTH SIK MOCTIHHUH.
Cepenni piBHI 3ByKy L, cranoBmmm 41-59 nbA, makcumanbHi piBHI 3BYKY Lamax — 43-60 nbA.
BpaxoByroun, 1o Bci Toukm po3tamoBaHi B Mexkax C33 [IpAT «IBano-DpaHKIBCHKIIEMEHT» Ta
JOTPUMYETBCS JOCTATHSI BiICTaHb JI0 KHUTIOBOI 3a0y/Z0BH, TO BILIMBY MPOMHUCIIOBOTO IIYMY Bifl JAHOTO
MiAIPUEMCTBA Ha TIPUJIETITI HACENICHI TYHKTH HE CIIOCTEePITraTUMEThCS.

3. YV Toukax CIOCTEPEKCHHS, SKi PO3TAlIOBYBAINCh 6 30HI Hcumaoeoi (caduodnoi) ma
2pomadcvkoil 3a6y006u, COCTEpiranuch HAHOLIBII BiAMIHHOCTI B KOJMBaHHI PiBHIB 3ByKy. B Toukax
26,28,29,31,33,34,36,38,40,41,43,45 pizanns Oyna He3HauHO!O 1 cTanoBuia 3-5n1bA (34-6 nbA), Toni six
B IHIIMX TOYKaxX BOHA csrama Bixg 16 -18 nbA (25,32,35,37,44) i HaBith mo 32-35 nbA (27,30, 39,42).
MaxkcuManbHi 3HA4YeHHsI PiBHS 3BYKY B TaKWX TOUYKax OyiaM CIPHYMHEHHI MPOi30M aBTOTPAHCHOPTY
BYIUIIMU Ta IHIIMMH JIOKAIGHUMH JDKEpellaMH IIyMy B MOMEHT cIlocTepekeHHs. PiBHI 3ByKy La
(cepenni) Ta MaKCHMAaNbHI PiBHI 3BYKY Lamax CTAHOBHIIH:

— B TO4YKax 3 komuBaHHIM 10 6 TBA Ly =52-56 1bA, Lamax = 55-58 nBA,
— B TOYKax 3 kKojuBaHHAM y 16 -18 1BA Ly=63-69 nbA, Lamax = 71-78 nBA,
— B TOYKax 3 kojauBaHHIM y 32-35 n1BbA L,=69-73 nbA, a Lanax = 86-89 nBA.

OuiHror0ui JaHi pe3yjibTaTH MOXKHA TBEPAUTH Mpo goTpuMmanHs HOpM (Lo, = 55 nbA,
Lgmaxoon =70 ABA mns neHHOTO 4Yacy J0OM), SIKI CTABIATBCS TO TEPUTOPIM KUTIOBOI Ta TrpOMajiChKOl
3a0y/I0BU y TOYKaX, Jie He OyJI0 3HAUHUX KOJIMBaHb PiBHIB IIyMy, TOOTO BIIPOJOBK BHMIipIOBaHb HAa HHUX
JOTPUMYBaBCsi HOPMAaTUBHUIA mymoBud pexxum. Lo x 10 IHIMX TOYOK, TO B HUX CIIOCTEPIraeThCs
NIEPEBUILIEHHS B OCHOBHOMY Yepe3 BHCOKi TTOKa3HUKU MaKCUMAaJIbHHUX PiBHIB 3BYKY.

BucHoBku. B pamkax mixkaapoanoro mpoektry HUSKROUA/1702/6.1/0022 “Regional Center for
Training and Monitoring of the Environmental impact of Electrical installations CRIMIGE” 3aiiicHeHo
OIIIHKY ITYMOBOTO 3a0pYyHEHHsI B MPUMICHKHUX HACENICHUX MMyHKTaX, JJIsl YO0 0yJI0 MOOYA0BAaHO MEPEKY
3 45 TOYOK CIIOCTEPEXKEHHS Ha JUISHKAX Pi3HOTO MPHU3HAYEHHS (B 30HI TPaHCHOPTHOI iHPPACTPYKTYpH,
BUPOOHMWUIN 30HI, 30HI XKUTIOBOI (camnOHOI) Ta rpoMaachkoi 3a0yAoBH, ) B C. SIMHUI, C. YTPUHIB,
c. KiysiB. BumiproBanHsi piBHIB 3BYKY MpPOBOJMIOCH 3 BHKOPHCTaHHSM MOPTATHBHOTO MpodeciitHoro
mrymomip — PCE-322A-ICA, kaprorpadiunuii martepian moOynosano 3a jgomomoroto GoogleEarth ta
Surfer. Yci BuMIpsHI TOKa3HUKH PIBHIB 3BYKy Ta MAaKCUMAaJIbHUX pIBHIB 3BYKY IOPIBHSHO 3
JOITyCTUMHUMH PiBHSIMH, BCTAHOBJICHUMH JI€PKABHUMH CaHITAPHUMH HOPMAaMHU.
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N. Moskalchuk, Yu. Vovk, T. Kachala
Ivano-Frankivsk National
Technical University of Oil and Gas

ENVIRONMENTAL ASSESSMENT OF THE NOISE POLLUTION WITHIN THE
SETTLEMENTS OF IVANO-FRANKIVSK SUBURBAN AREA

The aim of the work is to study the noise pollution of Ivano-Frankivsk suburban area on the basis
of experimental measurements of noise levels within suburban settlements, analysis of their compliance
with regulations and development of noise maps.

To assess the noise pollution in suburban settlements, a network of 45 observation points was built
in areas of different purposes (in the area of transport infrastructure, production area, area of housing
(manor) and public buildings,) in the villages of Yamnytsia, Uhryniv, Kluziv. On a spatial scale, the study
area reached 12 km2.

A portable professional noise meter PCE-322A-ICA, which belongs to class 2 and meets the
requirements of the state standard of Ukraine DSTU EN 61672-1:2017, was used to measure noise
pollution. Sound level was measured in dBA.

Evaluation of measurement results is carried out by comparing the actual indicators with the
normative ones approved by the current sanitary norms for residential and industrial areas.

For a visual graphical representation of the distribution of noise levels in the study area, noise maps
were developed with isolines of sound levels in the field in dBA and with an interval of 5 dBA.

The LA sound levels at the points belonging to the traffic flow zone were 63-75 dBA, the
maximum LAmax sound levels were 65-77 dBA. Given the permissible sound levels for the nearest
protected objects and the distance to them, it can be claimed that the noise level in them will meet the
norm.

At the observation points located along the perimeter of the production area of Ivano-
Frankivskcement PJSC, the LA sound levels were 41-59 dBA, the maximum LAmax sound levels were
43-60 dBA. As all points are located within the SPZ of PJSC Ivano-Frankivskcement and maintain a
sufficient distance to residential buildings, the impact of industrial noise of this enterprise on the
surrounding settlements will not be observed.

At the observation points in the area of residential (manor) and public buildings, the greatest
differences in the fluctuations of sound levels were observed. LA sound levels and maximum LA max
sound levels were: at points with fluctuations up to 6 dBA LA = 52-56 dBA, LA.x = 55-58 dBA, at
points with fluctuations of 16-18 dBA LA = 63-69 dBA, LA« = 71-78 dBA, at points with fluctuations
of 32-35 dBA LA = 69-73 dBA, and LA,.x = 86-89 dBA. After evaluating these results it can be
concluded that they comply with the norms (allowable LA = 55 dBA, LA.x = 70 dBA for daytime),
which apply to residential and public buildings at points without significant fluctuations in noise levels.
At other points, exceedances were observed mainly due to high values of maximum sound levels caused
by local noise sources from the time of measurements.

Key words: environmental assessment, noise, settlement, suburban area, Ivano-Frankivsk.
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CE30HHI KOJIMUBAHHS ®I3UKO-XIMIYHOT'O CKJIAJY HIOBEPXHEBUX BOJI Y
MEXAX SPEMYAHCBHKOI TYPUCTHYHOI JECTUHAIIT

SlpeMuaHChKa TypHCTHYHA AECTHHAINS € MICIeM CKYM4YeHHsS 3HAYHO! KUIBKOCTI TYpPHUCTHYHHX
3aKJIajiB PO3MIIICHHS, TOTCNCH, 3eICHUX Calub, TOLIO, CKUIH 3 SKMX CHPHYMHIOITH SK HpsME TaK ii
mudysiiiHe 3a0pyIHCHHS TOBEPXHEBUX BOA. B poGOTI JOCIIUKCHO CC30HHI 3MIHH Ta KOJTHBAHHS (i3HKO-
XIMIYHHX [OKa3HHKIB SIKOCTI IOBEPXHEBHX BOJ baceiiHy p. [IpyT B paMKax peryssipHOrO MOHITOPHHIY B
Mekax SIpeMyaHChKOI TYpUCTHYHOI JeCTHHALT Ha OCHOBI MPOBEAECHUX aBTOPAMH HOJIBOBUX JOCIIHKEHb.

[Iporpama cniocrepexxeHb BKIIIOYaia JBa TiIPOJIOTiUHI Ce30HU: BECHSIHHUI 0araToBOIHUN Mepioj Ta
ociaaro MexeHb 2021 poky. JlaGoparopHo mocmimkeHo moBepxHeBi Bomu 3 p. IlpyT ta ii mputok Ha
nmistami Bix c. Jopa (mepeamicta M. SIpemue) Bropy 3a Tedieto 1o c¢. Bopoxra. [IpoOu BimOmpammce Ha
JECATH MyHKTaX CHOCTepekeHb. sl BUKOHAHHS JTaOOpaTOPHUX AOCIHiIKEHh BUKOPUCTAHO HOPMATHBHO
3aTBEepIKEHI METOAMKH Ta cepTudikoBaHe 00IaTHAHHS.

VY mepion BecHsiHOi moBeHi 2021 p. BenmuuHa pH Mana BiJHOCHO CTaOUIbHI 3HAYEHHS B YCIX
npobax 3 cepez[HiM nokasHukoM —7,8. Bumict ioHiB amoHito (NH4") B mpobax BiniOpaHux B mepiof MoBeHi
JeNIo MiABHIICHUHN Y NOpiBHSAHHI 3 mepiofoM MexkeHi. HailGinbmmii 3adikcoBaHui MOKA3HUK aMOHIiIO
cxazmae (0,5 Mr/am°) B ctBopi p. Kam’stums - ypourme Marypa B iHIIHX Ipo6ax KONHBAETHCS Bifl 0 15
no 0,25. Buict Q)ocq)aTlB (PO+*") nmocsirHyB HaWOUIBIIOTO 3a(b1KCOBaHoro nokazauka (0,15 mr/om® ) a
3arajJibHa MiHepasi3allisi BOJH P prT M. Slpemye repeBaKHO cmabka i HOMlpHa (150-250 MF/I[M)
HaiiMeHmni nmoka3HUKH MiHEpaizalii MaroTh MicIe B TIEpio/l BECHSHOT MOBEH1, HAWOUIBII XapaKTepHi IS
3UMOBOI MEXKEHI, II[0 3arajoM BiAINOBigae NPUPOIHUM yMOBAM CE30HHHX 3MiH. 3HA4Ye€HHS SIKICHOIO
CKJIaJly BOJ| B MEKCHHUH Mepioj| 33 MOKa3HUKOM HlTpaTlB B yCiX IIpO0ax BHUILI, HDK y MEPioj BECHSIHOI
noseHi. HalBuIlly KOHUECHTPALiKO HITpaTiB (56,7 mr/m°) 6yi1o 3adikcoBaHo B OCiHHI mepion Y CTBOPI p.
JKoHka - M. SIpemye HIDKUE 33 TEUi€K0 CKOHLCHTPOBAHOTO CKYITYCHHS 3E/ICHUX Caiub Ta rOTeliB.

Ak mokasanu oTpuUMaHi JabOPAaTOpHI PE3yNbTATH, KPIM HITPATHOTO 3a0pyAHEHHS, BCi pemiTa
POAHANI30BaHI [OKA3HUKH (I3UKO-XIMIYHOIO CKIIaly MOBEPXHEBHX BOJ Ha JOCIIUKCHIH TEpUTOPIl
3HAaXOAATHCS B JIONMYCTUMHX Mexkax. OOuaBa mnepiogd AOCHIIKEHHS HajeXaTb [0 TYPUCTHYHOTO
M1KCE30HHSI 3 HAHMEHIIOI KUTBKICTIO BiJBiyBauiB MPOTAroM poky. OTpuMaHi pe3ylbTaTH JOBOJSTS,
II0 32 IMX YMOB CaMOOYHMIIIYIO4Ya BJIACTUBICTh MIOBEPXHEBUX BOJI CIIPOMOYKHA CIIPABJIATHUCH i3 MPSIMHUM Ta
TUQy3iHHIM 3a0pyTHEHHSM SIK Y TIePioj] BUCOKOT BOJM, TaK U y Mepioj MexKeHi.

Ku1i040Bi c10Ba: ce30HHI KOJIMBaHHS, 3a0pyIHEHHSI, TIOBEPXHEBI BOIH, TYPHCTHYHA IECTUHALLIS.

IMocranoBka mpodaemu. OnHUM 13 OCHOBHHMX HANpsSMKIB CY4YacHHX TiJPOEKOJOTTYHUX
JOCHIDKEHb HAayKOBLIB € CIIOCTEPEXEHHs, OIIHKA 1 MPOTHO3 CTaHy IOBEPXHEBUX BOJ Ha TEPHUTOPIii
TYPUCTUUHUX AecTHHaLiH [1,2]. ['0J0BHOIO MOBEPXHEBOIO BOIHOIO apTEPi€l0 Ha TepUTOPii SIpemMuaHcbkol
TypHCTHUYHOI JecTuHaiii € pika [IpyT - miBa nputoka J[yHato. Piuka € ojHi€l0 13 HAHMALOBHUYIIINX B
perioHi 1 BiJirpae HaA3BHYANHO BAXIIMBY POJIb B pEKpealiifHOMy, TOCIOJAQPCHKOMY Ta €CTETHYHOMY
3HaueHHi [3, 4]. TlorpiOHO BiaMiTHTH, MO OaceiiH pIKM € OJHOYACHO TEPUTOPIEI0 HANOLIBIIOro
TYpPUCTUYHO-PEKpeaniiHoro HaBaHTaXeHHs y [Bano-®pankiBerpkiit obnacTi. [Ipobinemoro Ha naHuii 4ac €
BIJIBII CTOKIB 3 MajMX TOTENIB Ta CUILCBKUX Caau0 sKi 3HAXOAATHCSA y SIpeMYaHCBKil TypHCTHYHIH
JIECTHHALIIT, aJDKe Yy TepeBakKHii KUTPKOCTI 3aKiIaJ(iB PO3MIIEHHs BiJICYTHI IEHTPATi30BaHI CUCTEMHU
BOJIOTIOCTAYaHHSI Ta BOAOBiABEACHHA [5]. 3pocTaHHS TypUCTHYHOI Taily3i NPU3BOAUTH OO BHUCOKOL
KOHIIEHTpAIi TYpUCTIB Ta 30UIbIIEHHS BiAMOBIIHOI iHQPACTPYKTYPH, CKUAH 3 SKUX CIPHUYUHIOIOTH SIK
npsMe Tak W nudysiiiHe 3a0pyaHeHHS noBepxHeBHX Boj [6]. IIpoOGiema 3a0pyaHeHHsS HiTpaTamH i
(octhaTammn MOBEPXHEBUX BOJ € HAA3BUYANHO rOCTPOIO Ta akTyasnbHO [7]. ToMy MoOHITOpHHT (pi3HKO-
XIMIYHOTO CKJIQJy TOBEPXHEBUX BOJ| Y MEXaX TYPUCTHYHHMX JECTUHAIH € JyKe BaKIMBHM JIJIS
KOHTPOJTIO CUTYaITil.

AHaJji3 ocTaHHIX gocaimKens i myoaikamiii. [1{o10 OIiHKY SIKOCTI BOJU caMe BEPXHBOI JIISTHKU
piuku Ilpyr, To nmo uiei Temu 3Bepranmuch Oarato pochmigHukiB. Cepex HUX MOXHA BiAMITHUTH
Kopuemmrok M. B., ApxunoBy JI. M., KpaBunucekoro P.JI., XigpueBchkoro B. K., B mparsgx skux
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MOJAHO JETaNbHUI aHaji3 eKoJoriyHoi cuTyauii sk y camiid piuni [IpyT, Tak i B il OaceliHi B wijomy
[8,9]. Oxpemi mocmimkeHHs 1 myOmikaiiii npucBsdeHi mpobiaemam AuDY3iHHOrO 3a0pyaHEHHS
noBepxHeBux Boj Kapmnarcekoro periony. [lutanHs TepuTopiaJbHUX HOPMATUBIB SIKOCTI T1POEKOCHUCTEM
3aMOBIIHUX TEPUTOPIH Ta METOAM AOCHiIKEHb Triapocdepu, 30kpema Kapmnatcekoro HIII, Brirouaroun
(hakTOp TYPHCTHYHOTO HaBaHTaXeHHA, BU3Hauwm SAuuk A. B., Anamenko f. O., Mokienko A. B. Ta in.
[10, 11, 12, 13].

3MiACHUBIIM KOPOTKHHM aHali3 MOHITOPUHTOBHX CIOCTEPEKEHb IIOTO PETiOHYy MPOTArOM
MOTIEPE/THIX POKiB, MOXKHA KOHCTATyBaTH, 110 HA TEPUTOPIi 3aKja/icHa CiTKa CTalliOHAPIiB MI0JI0 BUBUCHHS
PI3HOMAaHITHHX TPHUPOTHUX KOMMOHEHTiB. Cepeln HHMX OAHE 3 UIIBHUX MICIh IOCITAa€ KOHTPOIh 3a
TiAPOXiMIYHMMH TapaMeTpaMH SIK caMmol piukW, Tak i MOB’si3aHUX 3 Hero 00’ekTiB. [Iporte, momepenHi
JOCIIDKEHHS, TPOBEACHI MPOQiTFHIMHU Ta CIIOPITHEHUMHE OpraHi3amisMu moao pidku IIpyT Ta okpemux
eKocucTeM Ha ii Oeperax, € JOCHUTh PO3PI3HEHWMH 1 HE MOBI3YyBAIUCH 3 TYyPUCTHYHO-PEKpEariiiHuM
HaBaHTA)XEHHSM, 1[0 BKa3ye Ha HEOOXIOHICTh Ta aKTYaJIbHICTh MOJAJBIIOrO AETAJIBHOI'O BHUBUEHHS iX
CTaHy 3 METOIO OL[IHKH Ta MPOTHO3yBaHHS.

Merta Ta 3aBaaHHs podoTH. MeTolo poOOTH CTaNo MOCIiIKEHHS CE30HHUX 3MiH Ta KOJIMBaHb
(hi3MKO-XIMIYHMX TIOKa3HHWKIB SKOCTI TIOBEpXHEBHX BOX OaceitHy llpyra B paMkax perymspHOTO
MOHITOPHHTY B MeXax SpeMuaHcbKOl TYpUCTUYHOT IeCTHHALII.

00’ext i MeToau nocaimxkernnsi. Ce30HHI 3MIHM Ta KJIIMaTH4YHI YMOBHM MaJld ICTOTHHIA BILTUB Ha
BUOIp Micup BigOopy mpod Boau Ams mociimkeHHs. Biniopano 10 mpo6 Boau y nmucromani i kBiTHI 2021
POKY, y Tepio 3 HHU3bKOK (MEXEHb) Ta BHUCOKOIO (MOBiHB) BoaHicTIO. OTpumani mpobu Boau Oyio
npoanainizoBano Ha BMmicT HiTpaTiB (NOj3), nirputie (NO;), amonito (NHi), docdarie (PO+*),
3aralbHUNA BMICT MiHEpaNbHHUX PEUYOBHH, MOKa3HWMK pPH B MOBEpXHEBHX BOJaX, BHKOPHCTOBYIOUH
OpPraHOJICITUYHUH, MOTEHI[IOMETPUYHUH, TUTPUMETPUYHUM, dboTomMeTpuyHHA  MeTOmHM 1
(dotokonopuMeTpito. 3TiHO HOPM Ta PEKOMEHAAIil Uil ONEpaTHBHOTO MOHITOPHHTY, HaMH OyIo
3aCTOCOBAHO TaKi MOPTaTUBHI MpHcTpoi Ta pearent: GPS-tpekep — GPSmap 60Cx; Ph-merp — PH818;
KOJTbOPOMETPUYHI aHalli3W HITpaTiB 1 HITpUTIB, (ocdariB i amoniro — Ptero; miTpatomip — H401,
TDSmetp — AZ-86031; konbopomeTpuuHi MeMOpaHHi TecT — Sensafe.

SIK OCHOBHMH HOPMATHBHHI JOKYMEHT, IO KOHTPOJIIOE SKICHI Ta KUIBKICHI TOKa3HUKH,
BukopuctoByBaBcst JICaulliH 2.2.4-171-10 [14], Ha OCHOBi SKOTO BHU3HAYAIACh MPHUIATHICTH BOIM IS
MUTHOTO CTIIOXKMBAHHS.

Bukiaan ocHoBHoro marepiaiay. Cranom ma 2021 pik 3a mamumu caiity karpaty.info 6ymo
3apeectpoBado Oinmbe 1200 TypuCTHYHWX 3akjaliB po3MillleHHS B SpeMYaHCBKIH TypHUCTHYHIN
nmecruHarii [15].

3a ganmmu Kapnarcekoro HIIIT (Teputopis sikoro BXOAuTh B SIpeMYaHChKY TypHUCTHYHY
JIECTUHAIIII0) TYPUCTUYHI IOTOKH BiJIB1IyBa4iB TYPUCTUYHUX CTEIKOK MAPKY CSATAIIH:

- 2016 - 81099 oci6;
- 2017 - 69222 oci0;
- 2018 — 79840 oci0;
- 2019 -93184 ocib;
- 2020 — 65404 ocio.

3uaueHHs gocsrim mikoBux B 2019 poriii, ognak B 2020 poIli CrocTepiraeThecsi 3HAUHUHN Craj, 1o
3yMOBIIeHO Haciigkamu cBiToBoi manaemii COVID-19 Ta nokanbHUMH 3aXOJaMy 3armoOiraHHio i
PO3MOBCIO/IKEHHS B PETiOHI.

[ToTpiOHO 3ayBa)kKMTH, 1110 peaibHa KUIbKICTh BiJIBIAyBayiB € B IeKiJIbKa pa3iB OljIbllla, OCKIJIBKU HE
BCI TYpPHCTH, HIO0 CKOPHUCTAJIWCH 3aKiIaJaMH pPO3MIIIEHHS B MeXax SpeMYyaHChbKOi TypHCTUYHOI
JecTuHalii, CTall EKCKypCaHTaMH EKOJOTIYHHMX CTeXOK KaprmaTchbKoro HauiOHalIbHOTO NPHPOIHOTO
MapKy 3 OIUIATOI0 BX1JIHOTO KBUTKA. 3arajbHOBIIOMO, 1110 3aKJIaM PO3MIIIICHHS 3a3HAYEHOI JIECTHHAII €
CYIYTHUKOM TIPCHKOIMKHOTO KypopTy «bykoBenby. OTke OCHOBHA KUIBKICTh TYpPHCTIB IOCEISETHCS
HEMoAAJIK KypopTy 3 METOI0 IIOJEHHOTO AOI3AY Uil KaTaHHA Ha JIKaX a00 BUKOPHUCTAHHS 1HIIMX
aTpaKIliid KypopTy, OCKIJIBKH 3aKiIa/ld PO3MIIICHHS 1 XapuyBaHHS ByKOBEO I0CTaTHRO JJOPOTOBAPTICHI.

[IBuaki Temmnu 30UTBIIEHHS TYPUCTUYHOI 1HPPACTPYKTYpH O€3 IEHTPaNi30BaHOI CHCTEMHU
BOJIOTIOCTAYaHHS Ta BOJOBIJIBEJICHHS MOXYTh HPU3BECTH 1O 30UIBLICHHS MOTPAIUIHHS HITpaTiB Ta
HITPHTIB JI0 BOJIY.

Tomy mpoGiiemMa BUBUEHHS CE30HHOI TUHAMIKH 3MIiHH ITOKa3HUKIB SKOCTI BOJA € MPEAMETOM IS
YAOCKOHAJICHHS TOMAJBIINX MOHITOPHHTOBHX HOCTIDKEHbh B perioHi. [IpomoHyeThCcS CE30HHMIA
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MOHITOPHHT 3 ypaxyBaHHJIM KJIACTEPHOTO CKYIUYEHHS TYPUCTUYHUX 3aKJIadiB PO3MILICHHS, aHaji3
KOPEJSIii aKTUBI3allii TYPUCTUYHHUX TTOTOKIB, CE30HHUX KOJIMBaHb CKJIaIOBIX MOKAa3HUKIB y piuti [1pyT.

Ha puc. 1 300paxeno kapTy Micupb MpoBeAeHOro BigOopy mpod MoBepXHEBHUX BOJ Y SpeMyaHChKil
TYPUCTUYHIN JeCTUHALI].
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Puc.1. Kapra Bin0opy npo6 noBepxHeBux Boa y SipeMyaHchKili TypucTHYHIN JecTHHANIT

Sk mokazanu oTpuMani 1abOpaTOpHI pe3yNbTaTH, MPAKTHYHO BCi CAHITAPHO-XIMIYHI MOKa3HUKU
Bou p. [IpyT Ha mocii/pKkeHild MUISHIN 3HAXOAAThCA B JONMYCTUMHX Mekax. IIpore, crocrepirarorbest
MIEBHI 3aKOHOMIPHOCTI 301JIbIIICHHS 200 3MEHIIICHHS YUCJIOBUX 3HAUYEHb OKPEMHX MOKA3HUKIB, 30KpeMa y
IUIaHI YaCOBOI Ta IPOCTOPOBOI AMHAMIKH.

OCHOBHY 4YacTMHY €KCHEpUMEHTAJIBHUX JaHuX (HaiOunpml iHQOPMAaTHBHHUX IapaMmeTpiB),
OTPHMaHUX B pe3yNbTari JaboparopHoro aHamizy npod Boau 3 p. IIpyT B OCiHHIN Ta 3UMOBIiH cepisx,
MOJIAHO Y 3BeJICHIH TabmuiIIi.

Tabauys
PesynabTaTu JaGoparopHoro BuB4YeHHst npod p. Hpyr
B NlepPioJ BeCHSIHOI MOBEHi Ta 0CiIHHBO-3MMOBOI MesKeHi
i\/fle_l Iloxa3uuk Ce3on I1.1 1.2 | I1.3 | I1.4 | IL.5 | I1.6 | I1.7 | IL.8 | I1.9 |II.10
1. | pH BECHsIHA ITOBIHb 8,3 85 (816 | 76 | 7,26 |759|7,76 |7,44|755| 7,9
MEKEHb 7,7 77 |\76 |76 |77 |78 |79 |77|78 |77
2. | lon amoHirO, MF/,I[MS BECHsIHA ITOBIHb 0,15 | 0,25 0 (005/025|0,25|0,25]0,25/0,25| O
MEKEHb 0 0 |0,25|0,25|0,25|0,45| 05 | 0,2 ]|0,05| O
3. | Hirpur-ioH, MF/,HM3 BECHsIHA ITOBIHb 0,1 0,1 (0,15(0,08|0,08(0,15|0,05(0,08|/0,08| 0
MEKEeHb < 0,05 0 005| 0 0 0 0 0 0 0
4. | Hirpat-ioH, MF/,HM3 BECHsIHA ITOBIHb 0,6 159115911251128| 94| 86 {0819 0,3
MEKEHb 13,2 | 215 |56,7|14,4|19,3|26,1| 16,3 |17,2|13,7|13,1
5. | ®ocdarny, MF/,I[MS BECHSIHA ITOBIHb 0 0 0,02 0,15(0,02 (0,05 0,02 {0,02]|0,02 0,05
MEKEHb 0 0 |005|005|005| 0 |0,07]|005| O 0
6. | Minepamizarris, BECHSIHA IIOBIHb 162 46 | 108 | 125 | 106 | 147 | 68 |155| 97 | 43
mr/mm° MEKEHb 143 72 | 132 | 139 | 133 | 197 | 106 | 114 | 123 | 45
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Bopnesuii nokaznuk (pH) xapakTepusye aKTUBHICTH iOHIB BOAHIO 1 € OJHUM i3 HaWBa KJIMBILINX
KkputepiiB sikocti Boau. 3rigHo 3 J{CanlliH 2.2.4-171-10 [6], pH Bomu mae Oytu B Mexax 6,5-8,5. ¥V
nepion BecHsHoi moseHi 2021 p. BenmumHa pH Mana BiTHOCHO cTa0iNbHI 3Ha4YeHHS B YCiX mpobax 3
cepeaHiM MoOKa3HUKOM —7,8. Y mepiog MexeHi cepeaHiid mokasHuk pH ckmaB —7,7. Crmoctepiraerscs
ctabinpHe 3HadeHHs piBHA pH B 00maBa mepioau ciocreperkenHs. HaitOinpimmii moka3HuK 3a(ikCOBaHO y
p. lIpyt (mpucinok [opa) y mpo6i [12 B mepion moBeHi 3 KiNBKICHIM 3HaYEHHIM 8,5, a B TIEpi0/1 MEXeHi y
npo6i [17 (ypouuiue Marypa) 3 KibKiCHUM 3HaueHHsM 7,9 (puc. 2).
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g \
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Puc. 2. IlopiBHssIbHA XapaKTepUCTHKA MoKa3Huka pH y noBepxHeBux Boaax
B Meskax SIpeMuaHChKOI TYpHCTHYHOI JeCTHHAIII B MepPioJ BeCHSIHOI MOBEHi Ta MexkeHi

Bwmict ioniB amonito (NHs") B mpoOax BimiOpaHux B Iepioj] TOBEHI JCIIO ITiJBUIICHUNA B
TNOpIBHAHHI 3 MepiooM MexeHi, HaibGimbmmi 3adikcoBanmil MOKAa3HUK amoHito ckmanae (0,5 mr/am’) B
crBopi p. Kam’siuust — ypouuine Marypa, B iHmmx npobax konuBaetbes Big 0,15 mo 0,25 (puc. 3).
['paHMYHO JONYCTHMA KOHIEHTPAIIis i0Hy aMoHio y Boxi € 2,6 mr/am° srigno 3 JCanlliH 2.2.4-171-10.
[Mpobu BigOupanuce y kBiTHI Ta »xoBTHI 2021 p. OOuaBa mepiofW HaJeXaTh O TYPUCTHYHOTO
MDKCE30HHS 3 HAallMEHIIOI KUIBKICTIO BiJIBiyBayiB MpOTAroM poky. OTpuMaHi pe3yiabTaTd JOBOJAATH,
0 332 IUX YMOB CaMOOYMIIYIOYa BJIACTHBICTH p. [IpyT CHpOMOXHA CHpaBIATHCH 13 aMOHIHHUM
3a0pyTHEHHSM SIK Y Tepioji BUCOKOT BOJIM, TaK U y Mepioj MeKeHi.

0,6
0,5
s 0,4 | loH amoHito, mMr/om3
E 0,3 1 BeCHAHa NOBiHb
s \
2 0,2 ( \ / N \ loH amoHio, mr/am3
0,1 | ( / \ MeXeHb
O i —
I N N < N O N 0 OO O
C £ £ £ £ £ © ‘;

Puc. 3. IlopiBHsIIbHA XapaKTePUCTHKA KOHIEHTPAIil iOHy aMOHiI0 y IOBEPXHEBUX BOJAX
SpeMuyaHCbKOI TYPUCTHYHOI AeCTUHALII B epioan pi3HOI BOAHOCTI

Bumict pocdari (POs*) mocsruyB Haiibinbmoro 3adikcosanoro mokasuuka (0,15 mr/am’) y mpobi
[14 B nepion BecHSAHOT MOBeHi. Y BCiX mpobax BMICT ¢ocdarTiB 3HAUHO BHLIHMM MiJ] 4ac MMOBEHi, OJHAK HE
TepeBHIILye 103B0JIeHI HopMH, 3a3Haueni B JCaulliH 2.2.4-171-10, a came 3,5 mr/am’ (puc. 4).

OtpumaHi pe3yabTaTH MiATBEPKYIOTh, IO 32 YMOB MIiHIMAIIbHOTO PEeKpeaniiHoro HaBaHTaKEHHS
CaMOOYMIIyI0Ya BIACTUBICTH IMOBEPXHEBHX BOJ SpeMYaHCHKOi TYpPHCTHYHOI JECTUHAII CIPOMOMKHA
CHPaBIATHUCH 13 pochaTHIM 3a0pYIHEHHSM SK y MEPioJl BACOKOI BOJIU, TaK i y Mepios MEKEHI.

3rigno umHHOTO 3akonomaBcrBa JCanlliH 2.2.4-171-10 momyctmma Hopma Hitparie (NOj)
ckiagae 45 mr/ov°. BifmoBinHo, MOPIBHSBIIN 3 UM ITOKA3HHKOM MPOAHANI30BaHi POOH, BOXH MOXKHA
KOHCTaTyBaTH TOH (akT, IO BMICT HITpaTiB He B ycix mpoOax OyB B MeXax OOIyCTUMOI HOPMH.
[IpocnigkoByeThCs 301IbIIEHHS JOMYCTUMOTO BMICTY HITPaTiB B OTPUMaHUX Mpo0Oax B Mepio MEXKeHi.
3aramoM 3HaYCHHS SKICHOTO CKJIaay BOJ B MEKCHHHH IEpioll 3a MOKa3HWKOM HITPATiB B yciX mpobax
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BHIII, HiXK Y mepiol BecHaHoi moBei (puc. 5). HaifBuiny KoHUEHTpalito HitpaTis (56,7 Mr/aM°) B piui
OyI0 3adikcoBaHo B ociHHiM nepiox y mpoOi I1 3 (micue Bigbopy npodu — p. XKonka, M. SIpemue) HIDKYe
3a TEUi€I0 CKOHIIEHTPOBAHOT'O CKYITYEHHS 3eJICHUX Caanu0 Ta TOTEIiB.
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Puc. 4. IlopiBHsIIbHA XapaKTepHCTUKA BMicTY (pocdaTiB y moBepXHeBHI BoAax
SpemuyaHchKOi TYPUCTHYHOIL JeCTHHALIL B epio/l BeCHSIHOI MOBeHi Ta Me:KeHi
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Puc. 5. IlopiBHsAVIbHA XapaKTEePUCTHKA KOHLIEHTPaLil HITPAaTIB Y NOBEePXHEBUX BOJAX
B Meskax SIpeMYaHCBhKOI TYPUCTHYHOI JecCTUHAILII B MepioJ BeCHAHOI MOBeHI Ta MesKeHi

OTtpuMaHi pe3yIbTaT JOBOJSTh, 1[0 HABITh 32 YMOB MIHIMQJIbHOTO PEKPEAIiHHOTO HABAHTAXCHHS
CaMOOYMIIYIOYa BIACTHBICTh P. [IpyT 3HAXOAUTHCS HA MEXI MOXIUBOCTEH CIPABISATHCH i3 HITPATHUM
3a0pyTHEHHSIM SIK Y Tepioj MEXKEHi.

3aranpHa MiHEpaslizailis y MOBEPXHEBUX BOAAX B MexaX SpeM4aHCbKOI TypUCTHYHOI JeCTHUHALT
nepeBakHO ciaabka i momipHa (150-250 Mr//:LM3 ). 3a xmacudikamiero O. A. AnexiHa, 11 BOAA BiTHOCUTHCS
JI0 TipOKapOOHATHOTO KJAaCy KanblieBoi rpynu. Hibkue M. SIpeMue 3a Tewi€ro piuyku CKIIaa BOJU MOXE
OyTH BiHECEHHMH [0 TiJpOKapOOHATHO-CYNb(aTHOTO KIiacy KalbIlieBO-HATpieBOi rpymu. Haiimenmi
MOKa3HUKN MiHepaii3allii MaroTh MICIle B Mepioj] BECHSIHOI MOBEHI, HAHOIIbIN XapaKTepHi TSl 3MMOBOT
MexeHi (puc. 6), o 3arajioM BiJIMIOBiIa€ MPUPOIHUM YMOBaM CE30HHUX 3MiH.

250
200 MiHepanizauis,
K 3
S 150 \ mr/om3 BecHsAHa
E \ /\/\ AN NoBiHb
s 100 N /7 \/
50 \\7 MiHepanizaujs,
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0
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Puc.6. [lopiBHAIbHA XapaKTepucTHKA MiHepasizaiii y noBepXHeBUX BOJAX
B Meskax SIpeMYaHCBbKOI TYPHCTHYHOI JeCTHHALI B epioJ BeCHSIHOI MOBEHI Ta MexkeHi

Bucnosku. IlpoGnema 3abpyanenHs piuku IIpyT B SIpeMuaHChKi TypHCTHUHIN AecTHHALi 3a
OTPUMaHMMH HaMH JTAaHUMH HE € KPUTHYHOIO. [IpOCITiIKOBYETHCS 3OITBIICHHS ITOIMYCTHMOTO BMICTY
HITpaTiB B OTpUMaHHX Mpobax B mepion MexeHi. Jleski 3HaueHHs SKICHOTO CKIaay BOJX B MEKCHHUH
nepion B IEKiIbKa pa3iB OUbIII 32 Iepioj] BECHSIHOI MOBEHI.
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VY mepion BecHsHoi moBeHi 2021 p. BenmumHa pH mana BiZHOCHO CTaOUIbHI 3HAYEHHS B YCiX
mpobax 3 cepenHiM MmokazHUKoOM —7,8. BMicT ioniB amoHito (NH4") B mpoOax BimiOpaHuX B mepio MOBEHI
JICIIO TIBHINCHUI y TOPIBHSHHI 3 MepiojoM MexeHi. HaiOinbimii 3aikcoBaHUl MOKAa3HUK aMOHIIO
cxnazae (0,5 mr/im°) B ctBopi p. Kam’stus - ypounme Marypa B iHmmx npo6ax komupaeThes Bix 0,15
mo 0,25. Buict ¢ocdariB (PO+*") mocsruyB Haitbinmbemoro 3adikcoBanoro mokasuuka (0,15 mr/nm), a
3aranpHa MiHepamizaiis Boau p. llpyr m. SIpemde mepeBaxHo cmabka i momipHa (150-250 Mr/mm’).
HaiiMennn moka3HUKH MiHepasi3allii MaroTh MICIIE B TIEPiOj] BECHSHOI MOBEHI, HAWOIBIII XapaKTepHi AJIs
3MMOBOI MEKEHi, IO 3arajioM BiJOBiae MPUPOJHUM YMOBAaM CE30HHHMX 3MiH. 3HA4YEHHS SIKICHOTO
CKJIaJly BOJI B MEXEHHUHU TMEpioj 3a MOKa3HUKOM HITPaTiB B yCiX MpoOax BUII, HIXK y Mepioj] BECHIHOT
noBeni. HaifBuiiy KoHIEHTpaIlifo HiTpaTiB (56,7 Mr/aM°) Gyio 3abikcoBaHo B OCiHHiiT mepios y cTBOPI p.
Konka - M. SIpemue HUKUE 32 TEUi€I0 CKOHIIGHTPOBAHOTO CKYITYEHHS 3eJICHUX Caaul0 Ta rOTENiB.

Sk mokazanmm oTpuMaHi JTabopaTOpHI pe3yNbTaTH, KPiM HITPATHOTO 3a0pyIHEHHS, BCl pemira
MPOAHATI30BaHl IMOKa3HUKK (DI3UKO-XIMIYHOTO CKJIaay TOBEPXHEBHUX BOJI Ha JOCIIDKEHIN TepuTopil
3HAaXOAATHCS B JIOMyCTUMHX Mexkax. OOuaBa mepiogd AOCHiIKEHHA HajeXaTb N0 TYPUCTHYHOTO
MIXXCE30HHS 3 HAWMEHIIIOK KiTBKICTIO BiABiMyBadiB MpOTATOM poky. OTpuMaHi pe3yiabTaTd JOBOISATH,
110 32 UX YMOB CAaMOOYHIIYIOYa BIACTUBICTh MTOBEPXHEBUX BOJ CIIPOMOYXKHA CIPABJISTUCH 13 MIPSIMUM Ta
IUQy3iHHIM 3a0pyTHEHHSM SIK Y TIePioj BUCOKOI BOAM, TaK U y Mepio MEKeHi.
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Kh. Matiivt, M. Korchemliuk?,
L. Arkhypova®
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Technical University of Oil and Gas,
2Carpathian National Nature Park

SEASONAL FLUCTUATIONS OF THE PHYSICAL AND CHEMICAL COMPOSITION
OF SURFACE WATERS WITHIN THE FRAMEWORK OF YAREMCHE TOURIST
DESTINATION

Yaremche tourist destination agareaates a significant number of tourist accommodation
establishments, hotels, green estates, etc., wastes from which cause both direct and diffuse pollution of
surface waters. The seasonal changes and fluctuations of physical and chemical indicators of surface
water quality of the Prut River basin within the framework of reqular monitoring within Yaremche tourist
destination on the basis of the field researches carried out by the authors have been investigated.

The observation proagram included two hydrological seasons: the sprina high water period and the
autumn low of 2021. The surface waters from the Prut River and its tributaries in the area from the village
of Dora (suburbs of Yaremche) upstream to the village of Vorokhta were studied. Samples were taken at
ten observation points. Regulatory approved methods and certified equipment were used to perform
laboratory tests.

During the spring floods of 2021, the pH value was relatively stable in all samples with an average
of -7.8. The content of ammonium ions (NH4") in the samples taken during the flood period is slightly
increased compared to the low tide period. The highest recorded value of ammonium (0.5 ma/dm?®) is in
the line of the Kamianytsia River, Mahura tract, in other samples it ranges from 0.15 to 0.25. The content
of phosphates (PO+*) has reached the highest recorded value (0.15 ma/dm?®), and the total mineralization
of the water of the Prut River in Yaremche is mostly weak and moderate (150-250 ma/m®). The lowest
rates of mineralization occur during the spring floods, the highest are characteristic of the winter low,
which generally corresponds to the natural conditions of seasonal changes. The values of the qualitative
composition of waters in the low tide period in terms of nitrates in all samples are higher than in the
period of spring floods. The highest concentration of nitrates (56.7 ma/dm?®) was recorded in the autumn
in the area of the Zhonka River, in the town of Yaremche downstream of the concentrated accumulation
of green estates and hotels.

The obtained laboratory results show that except for nitrate pollution, all other analyzed indicators
of physicochemical composition of surface waters in the study area are within acceptable limits. Both
periods of the study belong to the tourist off-season with the fewest visitors during the year. The obtained
results prove that under these conditions the self-cleaning property of surface waters can cope with direct
and diffuse pollution both in the period of hiah water and in the period of low water.

Key words: seasonal fluctuations, pollution, surface waters, tourist destination.
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KOATYJISIOIS I JUCIIEPTYBAHHS B HOJIJUCHOEPCHUX PIIKUX AEPO30.JISIX
B PE3YJIBTATI 30BHIIIIHBOI AEPOJJMHAMIYHOI AIi

VY monmigucriepcHUX PiIKUX aepo3oisixX (TyMaHax) B pe3yibTaTi 30BHINIHBOI aepOAMHAMIYHOI il
MOXYTh BiIOyBaTHCSl TPOLECH KOAryislii 1 AWCHepryBaHHsA Kpamenb. Lli mpolmecw BIUIMBalOTh Ha
BEJIMYMHY 3arajbHOI MOBEPXHI Kpameib IMOJiJUCIEPCHOrO aepo30iio, IO, B CBOIO YEpry, BIUIMBAE Ha
TPUBATICTh OCiIaHHS aepO30JII0, IHTEHCHBHICTh BUMAPOBYBAHHS Ta PO3MOBCIOKEHHA. Lle Mae Bemmke
MPaKTHIHE 3HAYCHHS JUIS OLIHKH MOBEIIHKH aepO30/BHHX XMap, IO YTBOPUIIHCS B PE3YNLTaTi BUOYXY,
MEXaHIYHOro JpOONCHHs MpH NaiiHHI PiAMHM 3 BEIMKOI BUCOTH, ab0 KOIM pilvHA PO31YBAETHCS
MOTOKOM ra3y. Taki cuTyawii XapakTepHi JUisi TEXHOTCHHHX KaTaCTpoq) PO3MIUIIOBaHHI 1HCEKTHIUIIB Ta
repOiMIiB 3a JONMOMOror0 amiamii ab0 TpH BUKOPHUCTAaHHI XIMIYHHX 3ac00iB BEICHHS BiliHH.
BcranoBneHo, 1o XapakTep MpOIECiB BHU3HAYAETHCS MIBHAKICTIO Tra3y BIIHOCHO Kparemb
MOIMCIIEPCHOr0 aepo30IIio. ICHy€ KpUTHYHA IIBUAKICT a3y, sKa BU3HAYA€E HAIPSIM IPOLICCIB 3MIHCHHS
3arajibHOI OBEPXHI  IOJIUCIICPCHOTO aepo30JTIo. 3a WIBHAKICTIO, MEHII KPHTHYHOI, BifOYBAa€THCS
npolec 3iTKHEHHS KPaIUTMH PI3HOTO JliaMeTpy 1 WAYTh MPOIECH KOaryJsii, B pe3ysbTari 4oro 3arajbHa
IUIOIA [OBEPXHI aepO30III0 3MEHUIYEThCs. TIpy IBUIAKOCTSX, 1O NEPEBHILYIOTh KPUTHYHY LIBUIKICTS,
MapasiebHO 3 KOAryssii€ero OYNHAETHCS POLEC PO3APIOHEHHs Kpareib, O NPUBOAUTE 10 301IbIICHHS
IUIOWIi NOBEPXHi aepo3oir0. TEOPEeTHIHUM ILIISXOM, Ha OCHOBI DIBHSHb CHEPreTHYHOro Oanaucy,
OTpHMaHa MaTeMaTHYHa 3aJIeKHICTh BIIHOCHOI MOBEPXHi aepo30JIt0 BiJl BiIHOIIEHHS IIBUIKOCTI Ta3y JI0
KpUTHYHOT mBHAKOCTI. Ll 3anmexHicTh Mae XapakTep KBaapatuuHoi (yHkuii. BenmnumHa kputHaHOl
IIBUJIKOCTI 3aJIS)KUTh BiJi KPUTUYHOTO 3HauUeHHS Kputepito Bedepa (We). st aepo30i1iB MexaHIYHOTO
TOXOJDKCHHS PCKOMCHIOBAHO NPHiMAaTH KPUTHYHE 3HadYeHHs Kkputepito Bebepa We,=1,3. Otpumana
3aJIeKHICTh OyJjla BHUKOpHCTaHa npu po3po0II  TexXHOJIOTIT TIOJIABIICHHS Oyporo aumy ra3omnoioOHUM
a30TOM IIPH NEPENIUBAX YaBYHY Ha MiANPUEMCTBAX YOPHOI METaypril.

KarwuoBi ciaoBa: pinkuii aepo30ib, KOarymsilis, TUCIEPryBaHHS, Kparuli, IUIOINA MOBEPXHi
aepo30J110, KPUTUYHA IIBUJIKICTh, KpUTEpiit Bebepa.

IMocTtanoBka mpo6aemu. [lutaHHS KOarylsiii, AUCIEPTyBaHHS Ta OCIAaHHS PIJKUX aepo30JiB
(TymMaHIB) MalOThb BEJIMKE INPAaKTHYHE 3HAUYEHHS Ui OLHKM MOBEIIHKH aepO30JIbHOI XMapu B
TEXHOTEHHUX KaTacTpodax, NP BHUKOPUCTaHHI XiMIYHMX 3aco0iB BIMHM Ta YTBOpEHHS AUMY 3a
MEXaHI3MOM BHIIAPOBYBaHHS Ta KOHJCHCAIlli, HAPUKIIAJ], TIPH YTBOPEHHI OypOro MeTamypriiHOTO UMY
NP TiepesiuBax PO3IUIABICHOrO YaByHY 3 MiKcepa 10 KiBIIax. Y KiacuuHiil po6oTi [1] 3aknaneni ¢izuuni
OCHOBH TIpOLeCiB (OPMYBaHHS, KOAryysiuii Ta ocajKeHHs aepo3oiiB. B [2] 3anpomoHoBana KiHeTHYHA
MOJIeJIb KOAryJisIiii 3 3aCTOCYBaHHAM IIH(PPOBUX TEXHOJIOTIH.

OpHak npoliecy KOAryJisiii 1 IUCIepryBaHHs B MOJITUCIIEPCHUX PIAKUX aepO30JIsAX ITiJ] 30BHIIIHIM
aepoIMHAMIYHAM BIUIMBOM, HAlpHKIaJA, KOIM BiTep abo mpu moaadi a3oTy AJsl MPUIYILICHHS BUKUIB
Oyporo numy B MeTamyprii [3,4], e HeAOCTaTHHO BUBUEHI.

s mporieciB BUIIApOBYBaHHsI 1 KOHJCHCAIT B aepo30JIiX BAXKIIMBHM IapaMeTpOM € 3arajbHa
NOBEPXHS Kpanesb. Po3risiHeMO NUTaHHs PO BIUIMB HA 10 MOBEPXHIO aepOANHAMIYHOI Aii rasy.

[Ipu monmpiOHeHHI piAMHHM B pe3ynapTaTi BUOYXy abo ynapy MO TMOBEPXHI YTBOPIOETHCS BEJIMKA
KUIbKicTh Opu3ok. L{i OpHM3KH B MOMEHT YTBOPCHHsS HaOyBalOTh MPHUOIHU3HO OJHAKOBY IIBUIKICTH.
3rooM, B pe3ysbTaTi CIPOTHBY HABKOJIMIIHBOI cepenu, Opu3ku An(epeHIiIOI0ThCS 3a MIBHAKICTIO, IO
NPU3BOAUTH 10 iX 3iTKHEHb OJWH 3 OJHHUM i Koarymsuii. Benuki, MacuBHI Kparwii Maibke He BTpadaroTh
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IIBUJIKICTh Ha HEBEJIMKHUX BIJICTAHSAX BiJl TOUKA YTBOPEHHS, a MAJICHbKI KPAarUTWHY, HABIIAKU, IIBHJKO il
BTPavaroTh.

Pe3ynabTaTn Ta 00roBopenHs. Pyx ra3y B 0ik acpo30JIbHOT XMapH MOBUHEH MPUCKOPUTH MPOIECH
KOaryJisilii, ajpke TaibMiBHUH BIUIMB HAaBKOJIMIIHLOTO CEPEIOBUINA HA HEBEJIUKI OpPU3KU 301IBIITYETHCS.
[Ipumyckatouu, mo B pasi aepoauHaMivHol Aii ApiOHI KparmeabKy MIBUAKO BTPAYalOTh BIIACHY IIBUIKICTh
1 TIOYMHAIOTH PyXaTUCS 3 Ta30M, OTPHUMYEMO, IO KUTBKICTh 3ITKHEHb OPH30K 32 OJWHUITIO Yacy MOXKe
OyTH BUpaXKCHA SK:

n:SK(WO+W)C (1)

Jie N — KUTBKICTh 3ITKHEHb B CEKYHJY; S, — IJIONIA MOMEePEYHOro Mepepizy MaCHBHOT Kpameibku, M?; W, —
HIBUJKICTh MAaCHBHOI KpamnelbKy, 0 NpuAdaHa B MOMEHT YTBOPEHHs, M/C; W — HMIBHIKICTb rasy, piBHa
HIBUJKOCTI PyXy MalluX Kpameib, II0 PYXaloThcs pa3oM 3 rasom, M/c; C — KOHIEHTpalis Kpamneib B
aeposout, M .

3 Bupasy (1) BuaHO, 110 30UTBIICHHS MIBUIKOCTI ra3y MOBUHHO MPHUBECTH 10 30UTBIICHHS KUTBKOCTI
3ITKHEHb 1 POIIECY KOAaryJsiii OpHU30K.

3 iHIIOro OOKy, 30UIBIIEHHS IIBUIKOCTI rasy OidbII HDK HAa AKECh KPUTUYHE 3HAUYEHHA Wi,
MIPU3BOIUTH JI0 IPOOIIEHHS HAHOLIBIINX Kpareb, TOOTO 10 MPOIeCy 3BOPOTHOMY KOATyJIsIii.

BignosigHo 10 3aK0HY 30€peeHHsI €Heprii, BUTpaTa KIHETUYHOI eHeprii razy Juist 3MiHH MOBEPXHi
aepo30JI0 MOXKe OyTH BUpaKeHa

Voo (W-w,,) dw =Kk odS, 2

ne Vo — 06'eM aepo3omo, HAa AKHil ra3 Hajae AMHAMIYHY JiI0, M p — IIUIBHICTB rasy, Kr/m°>, W —
IIBUJKICTh Ta3y BIJHOCHO YaCTMHKM, M/C; W,, — KPHUTHYHA BiJIHOCHa MIBUJKICTb Ta3dy Ha IIOYAaTKy
npobenns, M/c; K — koedimieHT mponopuiiHOCT; ¢ — noBepxHeBuit HaTAT piguau, Ji/M*, S — 3aranbHa
TOBEPXHS AEPO30ITI0, M.

Sk BumHO 3 (2), XapakTep 3MiHU TOBEPXHI 3aJIeKHUTH BiJ CHIBBIAHOIIEHHS mBUAKocTed. [Ipm
W>W,, 3HadeHHs dS>0, ToOTO moBepxHs 301NbIIyeThCs (IUCIEPryBaHHA), MPpU W<W,, 3HadeHHs dS<0,
TOOTO TOBEPXHS 3MEHIITY€EThCS (KOATYIIALLIs).

[MpunycTuMo, 10 YacTKka KiIHETUYHOT eHeprii, CIIOKWBAHOT JIJIsl 3MiHEHHS TIOBEPXHI aepo30JIi0, He
3MIHIOETBCS B MPAKTUYHO BUKOPHCTOBYBAHOMY JTiara3oHi MIBHIKOCTI, TOOTO K = const.

Jns KpUTHYHOTO 3HAYEHHS IIBUIKOCTI Ta3y, 3 SKOK IOYMHAETHCS JIOJATKOBE JUCIICPIyBaHHS
Kpariejib, MOXKHa 3a(iKkCcyBaTH

2
pw
So222= Kol 3)
ne lo — nepumertp kparti, M.
OT1xe, BpaxoBYIOUH, II10:
wxd3 _
So = — 2 l,= 7d,
ne do — cepenHiii giamerp Kparuti, MU OTPUMYEMO:
Wey,
k=" (4)
2
pPWip-do .
ze Wer =~ € KPUTHYHUM 3HAYEHHAM KPUTEPIIO Bebepa.

3HauenHs We,, 3aJeXHUTh BiJ MeXaHi3My yTBOPEHHS aepo30il0 Ta po3Mipy kpamemb. B [3]
pekomeHnyeTbcst mpuiimatu We,, =1,3 U1 aepo3oiiB MEXaHIYHOTO MOXOIKeHHA (BuOyx abo
NOJIPiOHEHHS MPH yapi 1O TOBEPXHi).

[TincraBnstoun 3nadeHHs k 10 (2), mpoiHTETpy€EMO:

S

w

Vo ,Dfo W =wp) dw = (we, /8) GI ds (5)
5

ITicns iHTErpyBaHHsA, 3aMiHIOIOYH 3HaYeHHS We,p,, 1 BpaXOBYIOYH, 110!

m-d}
6

nxd3

V0=CX ,aS():CX PR
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MiCIISt IEPETBOPECHDb, OTPUMYEMO:

S _ w? w
5—0,67 wZ, —1,33 . + 1. (6)

I'padix oTpumanHoi 3ayleXKHOCTI TOKa3aHWA HA PUCYHKY. 3 rpadika BHAHO, IO CIOYATKY
301UTBIIEHHS MIBUAKOCTI Ta3y MPU3BOAXTH 0 3MEHIIIEHHS TOBEPXHI BUIAPOBYBaHHS, TOOTO BiOYBa€eThCS
nporiec Koarynsuii kpanens. IIpu w=w,, noBepxHs MiHimManbpHa. [lofanplie 301IbIIEHHS MIBUIKOCTI Ta3y
MPU3BOJIUTH 10 TOJATKOBOTO TUCIIEPTYBaHHs PiKUX Kpareib, 10 TPU3BOIUTH 10 301IbLICHHS TOBEPXHI
aepo30JIio.

BinrocHa npoBepxHA, S/So

0 1 2 3 4
BimsocHa mBHAKicTE, W/WKp
Puc. 3anexHicTh moBepxHi a¢po30J110 Bil MIBUAKOCTI razy

BucHoBku:

1. YV nomiaucnepcHHX pPIIKUX aepo30isiX (TyMaHax) i3 30BHILIHIM aepOJMHAMIYHUM BIUIMBOM
MOXYTh B1IOYBATHCSI IPOLIECH KOATYJISAIIT Ta JUCTIepCii Kpareb.

2. XapakTep TpOlleCy BHU3HAYAETHCS BEIMYMHOIO MIBHJKOCTI MOTOKY ra3y IO BiHOIIECHHIO JI0
KpareibKy. 31 MIBUAKICTIO, MEHII KPUTHYHOIO, NepeBakaloTh npouecu koaryismii. [lpu nmepeBuiienHi
KPUTUYHOT IIBUJIKOCTI TIapaJieIbHO PO3BUBAIOTHCS TPOLIECH MOIPiOHEHHS Kparelb.

3. B pe3ynbTaTi 30BHIIIHBOTO a€POAMHAMIYHOIO BIUIMBY 3arajibHa MOBEPXHs PiIKOTO aepo30JI0 3i
30UTBIICHHSM IIBHIKOCTI Ta3y CIOYAaTKy 3MEHIIYETHCS 3a PaxyHOK IPOIECIiB KOaryisiii, a TMOTiM
HOYrHAaE 301TBIIYBATHCS 32 PAXyHOK ITPOIIECIB JUCHIEPTyBaHHS.
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V. Kravets
Donbas National Academy of Civil
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COAGULATION AND DISPERSION IN POLYDISPERSE LIQUID AEROSOLS AS A
RESULT OF EXTERNAL AERODYNAMIC ACTION

The processes of coagulation and dispersion of droplets can occur in polydisperse liquid aerosols
(fogs) as a result of external aerodynamic action. This affects the total surface of polydisperse aerosol
droplets, which determines the duration of aerosol sedimentation, evaporation intensity and distribution.
This is of great practical importance for assessing the behavior of aerosol clouds formed as a result of an
explosion, mechanical crushing when a liquid falls from a high altitude, or when it is blown by the gas
flow. These situations are characteristic of man-made disasters or chemical means of warfare. It has been
established that the nature of the processes is determined by the speed of gas in relation to droplets of
polydisperse aerosol. There is a critical gas speed that determines the direction of the processes of
changing the surface of the polydisperse aerosol. At a speed less than the critical one, the coagulation
processes occur and the surface of the aerosol decreases. At speeds exceeding the critical speed, in
parallel with coagulation, the process of droplets crushing begins, which leads to an increase in the
aerosol surface. The mathematical dependence of the relative aerosol surface on the ratio of the gas
velocity to the critical velocity has been obtained. This dependence has the character of a quadratic
function. The magnitude of the critical velocity depends on the critical value of the Weber criterion (We).
It is recommended to take the critical value of the Weber criterion We,, = 1.3 for the aerosols of
mechanical origin.

Key words: liquid aerosol, coagulation, dispersion of droplets, aerosol surface, Weber criterion.
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JOCIIIKEHHSA I'TJAPOANHAMIKH BUCOKOE®EKTUBHOI'O
IMNJIOT'A300YUCHOI'O OBJIA/IHAHHA 3 PET'YJIAPHOIO
NYJbCAIIMHOIO HACAJIKOIO

PoGora mnpucBsAvYeHA MOCHIIKEHHIO TiAPOIWHAMIKA BHCOKOS()EKTHBHOTO OOJMagHAHHSI IS
KOMITJIEKCHOTO OYMIICHHS MIJIOra30BUX BUKHIIB. OJHUM i3 IUISAXiB 3HIKEHHS KUTBKOCTI MUJIOTa30BHX
BUKH/IIB € MIABUIIECHHS €(QEeKTHBHOCTI Ta300YMCHOTO YCTaTKyBaHHS. PO3TIISIHYTI KOHCTpYKIIii amapaTiB
JUIL OYMIIEHHS Ta3iB, IO BIIXOAATH, MPALIOIOTh B PEXHMi PO3BHHEHOI TypOYJIEHTHOCTi. AmapaTH 3
PETyISIPHOIO  MYJIbCALIHHOI HACA/IKOKO XapaKTePU3YIOThCS BHCOKOK C(EKTHBHICTIO YIOBIIOBAHHS
p13HI/IX 10 ):[I/ICHCpCHOCTl TBCpI[I/IX YaCTHUHOK, 3ILaTHICTIO J0 CaMOOYHIIICHHA KOHTAaKTHHX CHCMGHTIB BlIl
NIy, HU3bKOI MATEPIaNOMIiCTKICTIO 1 BHCOKOK HalliiHICTIO B ekciulyaraiii. OCHOBHO0 METOO
JMoCTipKeHHST € (i3MYHUM OmHMC KOHCTPYKIHM Ta MOCHIIKEHHS TiOpOAMHAMIYHHX PEXHMIB pPOOOTH
anapaTiB JJIA KOMIIJICKCHOI'O OYHMIIICHHA ITHJIOTa30BUX BI/IKI/II[iB IIPOMHUCIIOBUX HiIalI/IeMCTB. ITocTaBnena
MeTa JOCATAETHCSA 32 JOTIOMOTOI0 OIMCY KOHCTPYKIH Ta (Pi3MdHOI KapTHHU B3a€EMOJIii Ta30BOi Ta PiIKoi
(a3 B 00'eMi JOCTIKYBaHUX anapaTiB, BCTAHOBICHHS. OCHOBHUX TiJPOJUHAMIYHUX PEXHMIB PoOOTH Ta
ONTHMANBHUX POOOYMX Iiama3soHiB poGOTH 06IaiHAHHS 3a MIBUAKICTIO rasy. PerymspHe posramryBaHHs
CHCMCHTIB HacaaKu Ha CprHl JO03BOJISIE€ OpFaH13yBaTI/I BI/IXpOBl 30HU 13 IICBHUM BCTaHOBJICHHUM KpOKOM
SIK y TOB3JI0BXHBOMY TaK 1 [ONEPEIHOMY TMEPETHHY, IO 3abe3nedye PIBHOMIPHHIT PO3IOALI MOTOKIB i
O,I[HOplI[HlCTB ra30piIMHHOrO Mapy. ¥ eXeKwiiiHoMy i (opcyHKOBOMY BapiaHTi arapaTis 3 peryIspHoio
HyﬂbCﬂHlI/IHOIO HacaJKOon MOXHa ‘-IITKO BI/IILUII/ITI/I TpHUu I‘lI[pOI[I/IHaMl‘-IHl pe)KI/IMI/I HpOTI/ITO‘IHI/II/I
nepexigHui 1 mpaMoToYHUi. Po60ounM pexxnmMomM € npsiMoTodHuit. JloCiiDKeHHS arnapaTiB i3 peryspHOI0
MyJIbCallifHOI0 HACAIKOIO JJO3BOJISIIOTH TOBOPUTH PO MOXIIUBICTD iX BUKOPUCTAHHS JJISI KOMIUICKCHOTO
OYMIIEHHS MUJIOTAa30BUX BUKH/IIB MIAMPUEMCTB 3 METOIO 3HIKEHHS HETATUBHOTO BIUIMBY Ha JJOBKIJIIS.

KarwuoBi cioBa: muiorazoouncHe oO0NaJHAHHS, JOCHIPKEHHS PEXHUMIB POOOTH, TiApaBIidHUAN
orTip, 30HAa €XKEKIIil, yTBOPEHHS BUXOPIiB, IPiOHOANCIIEPCHI 3BaXKEHI PEUOBUHH.

IMocTranoBka npodJjemMu. BaxxiMBUM MUTaHHSAM CHOTOJICHHS € €KOJIOTiUHI MmpobieMu atmocdepw,
10 3a0pYIHIOETHCS BUKHIAMHM Ta3y 3 APIOHOANCIIEPCHUMH 3BaKEHHMH PEUYOBHHAMHM, HAa PI3HOMaHITHHX
npomuciioBux 00’ektax [1]. OcamkeHHs 3a0pYAHIOIOYMX PEYOBHH 3 I'a30BUX BHKHIIB MPOMHCIOBHX
HiANPUEMCTB MPU3BOIUTH 0 3a0pyJHEHHS IPYHTY 1 Mirpamii BaXKKUX METaNiB B MiJ3eMHi 1 MOBEPXHEBI
BOJIU.

Lle cTaBuTh 3aBAaHHS PO3POOKH MPUPOZOOXOPOHHUX 3aXOJiB 3 OXOPOHM aTMOC(EPHOro MOBITPS
BiJl PI3HOMaHITHMX 33 CKIQJOM 1 (i3UKO-XIMIYHUMH BIACTUBOCTSMH BHUKHUJIB IPOMHUCIOBHX
mignpueMcTB. OIHUM i3 NUISXIB 3HUKEHHSI KIIBKOCTI MHJIOTA30BUX BUKHIIB € TIIBUIIICHHS €(DEKTHBHOCTI
ra3004MCHOTO YCTaTKyBaHHS. BuOip ra3004MCHOro ycTaTKyBaHHS MOBHHEH BpPaxOBYBaTH LIMH DI
(akTopiB: (i3MKO-XIMIUHI XapaKTEPUCTUKU Ta3y-HOCis, XapakTePUCTUKH XIMIYHHX 1 TBEpAHX
3abpyaHiorounx pedoBuH [2]. KoMIuiekcHe OYMINEHHS Ta3iB BiJ ra3omogiOHMX PEYOBHH 1 TBEPIAMX
YaCTUHOK BHMAarae 3acTOCYBaHHS 0araTOCTYNEHEBMX CHCTEM OYMIICHHS, 110, SIK MPaBHJIO, 3011bIIye
KalliTaJbHI Ta eKCIUTyaTaliifiHi BUTPATH 1 He 3aBX U 3a0e3neuye HeoOXiIHUI pe3yIIbTar.

Tomy 3amaya migOOpy BHCOKOE(EKTHMBHOI'O 1 HAAIMHOrO OOJaJHAHHS, 3JaTHOTO BIIOBIIOBATH
JPiOHOAUCTIEPCHUN TIHJI, € JIOCTATHBO aKTYAJILHOIO.

AHani3 ocTaHHIX mociimkeHb i myOmikaniii. CydacHuil po3BHTOK BUPOOHUIITBA i TEXHOJIOTIl
CYIIPOBOJDKYETHCSI HANXO/PKECHHSAM Y HABKOJIMIIHE CEPEJOBUINE BEJHMKOI KUILKOCTI PI3HOMAaHITHHUX
aepo30JbHUX cucTeM (TymMaH, auM, JpiOHWI mwn Ttomo) [3, 4]. IcHyroumii BHKHI aepo3oiiB y
HaBKOJIMILTHE CEPEIOBHUIIE XapaKTepU3Y€ETbCS TPUBAJIUM TEPMIHOM EKCIUTyaTallii, JEMOHCTPYE BHCOKHM
CTyHiHb 3a0pyJHEHHS Ta NOLIMPEHHS Ha BEJHKI BiJCTaHi, II0 CBIAYMTH NMPO 3HAYHI PErioHaJbHI Ta
ri00asbHI aCMIEKTH BIUIMBY Ha HABKOJIMIITHE cepeoBuiie [5].

3BuyaiiHe 00NagHAHHS IJI BUAAJICHHS TBEPAHMX YaCTOK (€JIEKTPOQiIbTPH, UUKIOHM Ta iHIII) HeE
ayxe edeKTHBHE Ui JPIOHOJMCIEPCHUX YACTUHOK 3 po3MipamMu MeHme MikpoHy [6-8]. Omnum i3
HUIAXiB iHTeHCHDIKAlil 1HePIiHHO-1u(y31HHUX MPOLIECIB 0CAHKECHHS, 1110 CTAHOBJIATH OCHOBY TEXHOJIOTT
«MOKPOT'0» OUYHIIICHHS Ta3iB BiJl a€pO30iB (TyMaHy, Iy, UMY Ta iHIIN), € TPOBEICHHS IINX MPOIIECIB B
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iHTEHCHBHMX peKHUMaX po3BUHYTOi TypOynenTHocti [9-12]. Ix peamizamis MosxiuBa B amapartax 3
PETYISpHOIO MynbcariitHoo Hacankoro (PTIH).

Amnapatn 3 PIIH xapakTepu3yloTbCsi BHCOKOI €(EKTHBHICTIO BIOBIIOBaHHS pI3HHX IO
JUCTIEPCHOCTI aepo30IiB, 3MaTHICTIO O CAMOOYMILIEHHS KOHTAKTHUX €JEMEHTIB BiJl Pi3HUX 3JIUIUIUBUX
BKJTFOYCHb, HU3BKOI0 MATEPiaIOMICTKICTIO Ta BHCOKOIO HaAilHICTIO B ekcrutyaTarii [13], mo poouts ix
JOCHUTH NEPCIIEKTUBHUMH Y ITUPOKOMY IIPOMHUCIOBOMY BHKOPUCTAHHI.

IMocTranoBka 3aBaaHHsA. MOXIMBICTE KEPOBAHOTO BIUIMBY Ha CTPYKTYPY TypOyJIEHTHOTO TOTOKY
HaOIbII MOBHO peanizoBaHo B amapatax 3 PIIH. Po3BunyTa 30Ha KOHTAaKTy MHJIOra3oBOTO MOTOKY 3
KparursiMe 1 TDTiBKaMu pimuHU B amapatax 3 PIIH moxxe OyTu opranizoBaHa 3a paXxyHOK BBEACHHS y
poboumii 00’eM [OOJATKOBUX 3akpiluieHMX a00 He3aKpilUIeHMX HacaJAKOBUX Til. PerymsphHe
pO3TallyBaHHsI CJIEMEHTIB HAcaJKl Ha CTPyHI JO3BOJIIE OpraHi3yBaTW BHXPOBI 30HH i3 TIEBHUM
BCTAHOBJIIEHMM KPOKOM SIK Yy TIOB3/IOB)KHBOMY TaK 1 IIONIEpPEYHOMY IIEpeTHHy, IIo 3abe3medye
PiBHOMIpHUI pO3MOILT MOTOKIB 1 OTHOPIAHICTH Ta30PiANHHOTO Iapy.

MeTolo poOOTH € JOCHI[KEHHS TiIPOAMHAMIKM BHCOKOE(EKTHBHOIO MHJIOra300YMCHOTO
ob6namaanHs 3 PIIH Ha 6a3i mocmigHIX KOHCTPYKIIiHA anapaTiB 3 OpraHi30BaHUMHU BHXPOBUMH 30HAMMU.

Jns nocATrHeHHS 3a3HaY€HOi METH B pOOOTI OyJH MOCTaBIeH] HACTYITHI 3aBJaHHS:

1. TIpoBecTn omuic KOHCTPYKLIH i (i3WUHY KapTHHY B3aeMOJIii ra3oBoi i pimkoi ¢a3 B 00’emi
JIOCITIDKYBaHHX arapariB.

2. Ha mizmcraBi eKCnepuMEHTAbHUX JOCITIKeHh BCTAHOBHTH OCHOBHI TiIpOAMHAMIYHI PEXXHMHU
poOoTH 00IaTHAHHS.

3. BcranoBuTH ontuMabHI po00Yi Jliana3oHu poOOTH 00JIaTHAHHS 32 IIBUKICTIO ra3y.

Bukiaan ocHoBHOro martepiany. BHacmizok maGopaTopHUX AOCHIIKEHb OYyJO 3allpOIIOHOBAHO
KOHCTpyKIii amaparie 3 PIIH, mo moemuayroTh y c00i MOMXIHMBOCTI CTBOpEHHS y po0Oodiid 30Hi
OpraHi30BaHMX BUXPOBHX 30H 1 MarOTh HIMPOKWH JAiama3oH CTiiikoi poGotu. s onucy rixpoauHamMiku
amapariB 3 PIIH Oyno Bukopucrano mabopatopHi cteHau (puc. 1), Mo CTaHOBIATH COOOI0 MPSIMOTOYHI
amapaty KOJIOHHOTO THIY 3 PETYJSIPHHUM pPO3TallyBaHHAM TypOyi3yIOUMX €JIEeMEHTIB, IO BiMOBimae
MIPUHIIMIIAM TO3/IOBKHBOTO CEKI[IOHYBaHHS Ta MPU3HAYCHI JUIsl OYMINCHHS Ta3iB BiJl APiOHOIUCIIEPCHUX
3Ba)KCHUX PEUOBHH.

Opna i3 mOCHiTHUX KOHCTPYKIHM exekiidHoro amapary 3 PIIH (puc. 1,a) craHoBUTH CO0OMO
KOJIOHHHH anapar ycepenHi SKOTo MK JJBOMa OTIOPHUMH PEIIiTKaMH 3aKpiIieH] THYYKi CTPYHH Ha SKUX
3a(hikcOBaHO eJeMEeHTH Hacaaku (TutacThHu). [1ix qiero ra3oBoro mMoToky BifiOyBaeThCS KOJIMBATLHUHN PYX
ctpyH. lle 3a0esmeuye TypOymizaimiro Ta30piAMHHOTO Iapy, a TOB3JIOBXKHI KOJWBAaHHS CIIPHUSIOTH
30LTBIICHHIO TIEPEMINTyBaHHS MOTOKIB. KepoBaHMIl BIIIMB Ha Ta30BHIA MOTIK 3MIHCHIOETHCS 32 PaXyHOK
3MIHU T€OMETPUYHUX (HOPM, PO3MIpiB 1 KPOKOM PO3TaIlIyBaHHs TypOyIi3ylOuuX €JIEMEHTIB Ha CTPYHaX.
KpimneHHst cTpyH 10 OMIOPHUX PElIiTOK MOKe OyTH KOPCTKUM 1 KOHCOJIBHUM.

BigcyTtHicTh GOpPCYHOK 17l 3pOIICHHS, BENUKWN BUIGHWUN TEPETHH OIOPHUX PEIIiTOK
(So>0,9 M*/M?), Benukwmit BimbHEI 06°eM amapary (€,=0,9-0,98 M*/m®) i KOIMBAHHS HACAIKH JO3BOISIOTH
BUKOPUCTOBYBaTH amapar JJisi OYHIICHHS CWIBHO 3a0pyJHEHHX Ta30BUX TIOTOKIB, SIKi MiCTATh
npiOHOMMCIIEpCHI  3BakeHI a00 CMOJNHCTI pPEYOBHHH, a TaKoX HEOOXIHOCTI OTpUMaHHS
BHCOKOKOHIICHTPOBAaHUX PO34MHIB. Taki KOHCTPYKTHBHI PillIEHHS CTAHOBJIATH Ba)XKJIMBE 3HAYCHHS IS
HU3KH TEXHOJIOTIYHUX CXeM MiANPHEMCTB XIMIiYHOT raiy3i (0coONHMBO MiHEpaNbHUX JOOpHB) 1
JO3BOJIIIOTH CYTTEBO PO3LIMPHUTH HAMIPSIMHU BUKOPUCTAHHS MOKPHX MHJIOBIOBIIOBAYIB.

Hocnigni amapatu 3 PIIH oOnamHanHi KOHIYHMM BiALIGHTPOBHM BHXPOYTBOPIOBAaYEM, SKHUI
3a0e3mneuye BUCOKY €(EKTHBHICTh BIJIOKPEMIICHHS PIIMHH BiJ] Ta30BOTO MOTOKY Y MIMPOKOMY Jliana3oHi
HABaHTAXEHb 3a PITUHOIO 1 Ta30M.

3 METOW OYMWIIeHHsS BeNWKHX 00’emiB raszy, go 200 Tuc. m’/ron, 3i 3HaYHON0 3MiHOMO
MPOJYKTHBHOCTI 1 HEBHCOKMMH KOHIICHTpAIISIMH 3BRKEHUX PEUOBHH Y 3pONIYBAIBHIN PiUHI TaKOX
PO3p0o0JIcHO KOHCTPYKIIis opcyHkoBoro anapara 3 PITH (puc. 1, 6). ITapopiguHaa cyMill MOJa€EThCs 3a
CXEMOIO BUCXIZHOTO MPSIMOTOKY Yepe3 OTBOPH LIMJIIHAPUYHUX TPYO y HIDKHIHM yacTuHI anapary.

KonTtakTHa 30Ha anapaTy CKJIaIa€Thes 13 ABOX HMOCHIJOBHO 3’ €THAHUX 30H 0OPOOKH rasiB.

VY nepiiit 30Hi BiI0OYBa€EThCSl YKPYITHEHHS 3BYKEHUX Y TA30BOMY ITOTOIII a€PO30JbHUX YACTHHOK 32
PaxyHOK KOHJCHCALIIHO-KOAryJsiHHOrO MeXaHi3My OCa/pKeHHA. 30Ha CKJIaJaeThCsl 3 IaKeTa
IUIOCKOMIApaJIeIbHUX KaHaJIiB 3 DPIBHOMIPHO PO3TAIIOBAHUMH B HHUX TYpOYIi3yIOUMMH €JeMEHTaMH,
BUKOHAHWMH Y BHUTJIAII TOPOKHUCTUX MEUTIHAPIB. LlMmiHapy B HWKHINA YacTHHI MaioTh mepdopartito i
OJTHOYaCHO BHUKOHYIOTH (YHKITIO TApOBHX KaHATIB (IMOJAEThCS IMapopimuHHa cyMmimn). IlpoBaibha
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Tapijika, sKa PO3/iIsi€ 30HU amapary, Mae giaMerp oTBopiB d,=20 MM i BUTbHHIA Nepepi3 MOJO0THA TapPUTKU
45%, 110 CTBOPIOE PiBHOMIPHUI MAJIOTa30pIAMHANHN TIOTIK y ApYTii 30HI amapary.

B atmocdepy B atmocchepy

iomH 1 iauHa 1
NN /A NN /A
IR Ll
ra;so_nmnoaa + + +— +[>3 Msowa | | | | _[© [~ 3
cymiu | ;,_,:/ I _//_/,
L[> IR =
— — I pinuHa — - =
- | 30Ha |6
. __|looocooD
— _ rasonunosa
Piﬂ.ﬁ’ [l: ~ o CyMiLL
ﬂﬂgﬁ@ewﬂ BifBEEHHS LINamMy

Puc. 1. Cxema q0caiIzKyBaHOro NPAMOTOYHOI0 allapaTy eskeKUiiHoro (a) Ta popcynkosoro (0)
THILY 3 PeryJIIPpHUM PO3TALIYBAHHAM TYpOYJ1i3yl0UHX eJ1eMeHTIB:
1 — BiAIEHTPOBUI KPATUIEBIOBIIOBAY; 2 — QIKCYIOYa PElIiTka; 3 — CTpyHH; 4 — TIIACTUHH; 5 —
po3noainpya pemriTka (poBajibHa Tapiyika); 6 — HHIIHAPY 3 GOPCYHKAMU JIJIsl BBEJICHHS TAPOPiTUHHOT
cyMirri

Jpyra 30Ha, 1m0 NpU3HaYeHa IS YIOBIIOBaHHS JPiOHOMNUCIIEPCHUX 3B2YKEHUX PEUOBHH, € IAPOM
HACaJK{ Y BUTJISII PETYJSIPHO PO3TALIOBAHUX IO TIEpepi3y CTPYH 3 PIBHOMIPHO 3aKPIIJICHUMH Ha HUX
IUTACTHUHAMH. Y TO3Z0BXHBOMY IEpepi3i MIAaCTHHM Ha CTPYHI MOXKYTh MaTH IaXxoBe a00 KOpUAOpHE
po3TairyBaHHs (B OCTAHHBOMY BHIIQAKY BOHH YTBOPIOIOTD «TIIIOTETHYHY» TAPiJIKY).

Jlyist mpoBeieHHs JOCHIPKEHb OYJI0 CTBOPEHO YCTAaHOBKHU 3 BHUIIIE3a3HAYEHUMHU THIIAMH ariapatiB 3
PIIH posmipom 1500x400x300 mMM. Y sKOCTI HacaakOBHUX €JIEMEHTIB BUKOPHUCTOBYBAIWCH IUIACTHHU
kBagpaTHoi popmu 30%30, 50%50, 80%80 mm i kpyrnoi popmu aiamerpom @ 30, 50, 80 mm.

BuMiproBaHHSI TOBIIMHM ITUTIBKH 1 pO3Mipy Kparenb BifOyBajocsi 3 BHKOPHUCTAHHSIM METOIY
Ja3epHOro HoXka 1 mBUAKicHOI (oTo-, Bimeo3iiomku. DpakiiiiiHa eQeKTHBHICTh anapariB BU3HAYalach
MaJIorabapuTHUM CEMHCTYIICHEBUM IMIIAKTOPOM 13 MOJBOEHHUMH CTYIEHSMH, 110 OyB TapOBaHUM
MOHOJIUCTIEPCHUM aePO30JIEM.

Eocexyitinuii  eapianm anapama 3 PIIH. AHani3z 3MiHH TiIpaBIiYHOTO OINOPY amnapara BiX
HIBUJKOCTI Ta3y 3a Pi3HUX MOYAaTKOBHUX PiBHAX PIIMHH, @ TAKOX Bi3yallbHi CIIOCTEPEXKEHHS 1 Bieo3ioMKa
JO3BOJIAIOTH BHIUIATH TPU TiAPOJMHAMIYHUX PEKHUMH: MPOTHUTOYHHH, MEPEeXiIHUM 1 NPSAMOTOYHUI
(puc. 2).

3a pexumy nporutoky (W.<7 M/c) B pe3yinbTaTi ymapy ra3oBOro MOTOKY IiJi MaTPyOKOM
criocTepiraerbes (puc. 3) yTBOpeHHs KpaTepa, a BiITHCHEHA pilMHa MiIHIMA€ETHCS y 30HY €XKeKUil, 1e y
pe3ynbTaTi TEPTS 3 MOBEPXHI «marop6a» BimOYBaeThCS 3PHWB 1 BUHECEHHS Kpameilb Y KOHTAaKTHY 30HY
amapata. KinpKicTe pimWHM, IO HAMAara€TbCcs BIJOKPEMHTHCS BiJ TOBEPXHI y BUTIIANI CTPYMCHIB,
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3aJIeKUTh BiJ MIBHAKOCTI Ta3y B 30HI €XEKMii 1 3HAYHOIO MipoI0 BiJ MOYATKOBOTO PiBHS PiJUHH.
Benuunna h, y nboMy pexumi BH3HAYa€ K XapakTep 3MiHH AP, Tak i CTPyKTypy ra3opiIMHHOTO Imapy.
3a h, < 0 BrutuB W, Ha AP Oinbiumii, HiX 3a yMoBH h, > 0, a y po3mipax Kparelb, 0 BipHUBAIOTHCS BiJ
MOBEPXHI PiMHMU, TepeBaXKaroTh OlnblI ToHKoAucnepcHi gpakuii (0,8—1,2 Mm). OcTaHHI 0CamKYIOTHCS
Ha elleMeHTaX Hacajaky (TUIACTHHAX) y KOHTaKTHIW 30HI amapary, o0 yTBOPIOE IUIIBKY PIOUHH, SKa 3
4acoOM HAKONMYCHHS CTiKa€ 3 HUX 1 pyHHyeThca. Kparmiii, mo reHepyloThesl eleMeHTaMH Hacalku, 3a
BOTO PEKUMY MatoTh Oinblmid Qpakuiitauii po3mip (1,4—2,1 MM), MIBUAKICTh BUTAHHS SKHX OiNbIIa 3a
HIBUIKICTh Ta3y B MepeTHHy amapaTy. Came me i MpU3BOAUTH N0 MPOTUTEUIHHOTO PyXy 1 BUNATiHHA
Kpamenb y 30Hy exekmii. KpiM Toro, yacTmHa pigWHM CTiKa€ y BHIJIAI IDTIBOK CTIHKaMH amapara i
CTpYHaX Ha SKHX 3aKpiIUIEHO HACAJKY.

w
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Puc. 2. 3anexuicTpb rigpaBiiunoro onopy exxkekuiiinoro anapaty 3 PITH Bix mBuakocri rasy 3a

YMOBH Pi3HOr0 M04aTKoBoro piBust pimman: 1 —h, =+0,03 m; 2 —hy =0 Mm; 3 — h, =-0,03 m; 4 — Ge3
piavHHA

,\I

1
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Puc. 3. Bzaemonist a3 B eskexuiiiniii 3omi: a—h, <0;6—-h, >0

3a hy > 0 BB W, Ha AP, sk Bxke OyJn0 3a3HAYCHO, NEIIO HIKYMN, a PO3MIp Kparelb, II0
BiJIPHBAIOTHCS BiJl TOBEPXHI PiAMHU OUTbIIHA Hixk 2,5 MM. OUeBHIHO, 1110 3arajbHa KUIBKICTh PiJMHH, IO
3HAXOJIUThCS Y KOHTAKTHIHM 30HI, 32 IO3UTUBHUX 3HAYCHb [MOYATKOBOTO PIiBHS BHUIIE HIXK 33 HETaTUBHUX,
110 1 BU3HAYAE BEJIMKI 3HAUCHHSI TiAPABIIYHOTO ONOPY amapary.

VY 3B’S3Ky 13 3HAYHUM BILTUBOM Ha XapaKTEPHCTUKHU 1 CTPYKTYPY Ta30piIUHHOTO APy eKEKIIHHOT
30Hu posrisaemo BiutuB W, i h, Ha ii rigpasmiunmii omip (puc. 4).

KoedimienT onopy cyxoro amapary y Iiiii 30Hi Bu3Ha4deHo sk (, = 0,91, 110 BiAmoBijae BeIUUHHI
koedimieHTa omopy 1A KosiHa abo BigBimHOro mnaTpyOKy. HasiBHiCTH pigMHM B cepeAuHi amapary
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MPU3BOUTH IO MiBUIICHHS T1IPaBIiYHOTO OMOPY HA BEIUYHMHY, [0 BU3HAYAETHCS KOSQIIIEHTOM OIOpY
30HM ©KEKIIii 1 BeTMIUHO0 3MiHu piBHs pigunau Ah (puc. 3). IIpu 11b0My, BiOBIIHO 10 pUC. 4 BEITUYUHA
AP, 3a ymoBM MBHAKOCTI razy B amapati W, > 7 m/c (wBuakicte y 30Hi exekuii W, > 10,5 m/c)
MPAaKTHYHO MAaJ0 3aJICKUTHh BiJl 3HAYCHHS IIOYATKOBOTO PIiBHS PIiJIMHM B amapari, a BU3HAYAEThCS
nepesaxkao W,. 3a W, < 7 m/c 3anmexuicts AP, Big hy Mae ckmaguuit xapakrep. dimst hy, < 0 rigpasmigamii
OITip BUTPAYAETHCS 3/1€OIIBIIOTO HA MiHOM PiMHHU B 30HY €XKEKIIii i 11 moapiOHeHHs, a 3a ymoBu h, > 0
BUTpATH €HEPTii BUTpAdalOThCs NMepeBaKHO Ha MOAPIOHEHHS MJTIBOK PiIMHK Ha Kparui.
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Puc. 4. 3anexHicTh riApaBJIivHOrO0 OMOPY 30HU eKeKUil Bii HIBUAKOCTI razy 3a yMOBH pPi3HOI0
no4aTkoBoro piBus pigunu: 1 —h,=+0,03 M; 2 —hy =0 m; 3 — hy =-0,03 M; 4 — 6e3 pinunu

I3 3a3HaYeHOTO BHUIIE BUILTUBAE, [0 BEJIWYHHA TiAPABIIYHOTO OMOPY 30HH €XKEKIlii BU3HAYAETHCS
KIJIBKICTIO PiJIMHH, 10 BUTUCKYETHCS y KOHTaKTHY 30HY 4N i 10piBHIOE

Ah=h, +h, (1)

ne h, — nificHa BificTaHb piBHA PiAMHY (IMHAMIYHHUI PIBEHB PiJIMHM) BiJl HIXKHBOTO KPalo MaTpyokKa, M.
ExcriepumeHTanbHi AaHi BKa3yoTh (pUc. 5) Ha Te, 10 3HaYeHHs N, He 3ajeXaTh Bijl TOYaTKOBOTO
PiBHS 1 BU3HAYAIOTHCS MIBUAKICHUM HAIlOPOM I'a30BOTrO MOTOKY, 1110 BUTIKA€E 13 marpyOka. 3a 3a3Ha4€HOro
HOPOTUTOYHOTO PeXUMY 1 BennuuHowo h, > -0,03 M 3HaueHHs h, BUSBISIOTHCS MEHIIMMH HDK BETHYMHA
3a30py Ny, 110 IPU3BOANTH 10 BUXO/Y Ta30BOT0 MOTOKY Yepe3 3a30p Maibke 0e3 B3aeMOJil 3 piIMHOI0, Ha

o yKa3ye i xapakrep 3MiHu AP,.
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Puc. 5. 3anexHicTs AMHAMIYHOTO PiBHSA PiAMHM Bi IIBUAKOCTI ra3y 3a pi3HMX NOYATKOBUX PiBHAX
pimunn: 1 —hy, =+0,03 M; 2 — hy =0 m; 3 — hy = -0,03 M; 4 — po3paxyHOK 3a piBHSIHHSM (2)

[MoTpiOHO BigMITHTH, IO B PEKUMI MPOTUTOKY BenmuyuHa h, Oimbin cuimbHO 3anexuth Bin W, Ha
BIIMIHY BiJl P&KUMY IPSIMOTOKY.
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Ockinbku, sIK Oyn0 3a3HaYEHO BUIIE, 3HAYCHHS AUHAMIYHOTO PiBHS PIJMHN BU3HAYAETHCS HATIOPOM
ra3oBOro MoToKy, JJst Ny MOJKHA 3amucaTi
2
W
— n
h() - C.)e ! (2)
29
ne ¢, — kKoedimieHT omopy 30HH exeKIil; W, — DIBUAKICTh ra30BOT0 MOTOKY y Mepepisi maTpyoKy.
VY pesynbrati 00poOKH eKCrepruMEHTAIbHIUX JaHUX OYJI0 OTpUMaHO 3HAa4eHHSA KoedillieHTa ormopy
30HM €XKEKIIii 1 sIKe MO’KHA BU3HAYNTH HACTYITHOIO 3aJIEKHICTIO

1,215 3
C.= RO’ 3)
W, -d, . . . : .
ne Re=—"—=% —ygucno Pelinosnpaca; d, — eKBIBAJICHTHHIA JiaMeTp BXiHOTO MaTpyoKy, M; v, — B A3KICTh
v,
razy, m’/c.

Pesynbratu po3paxyHkis h, HaBegeHo Ha puc. 5. BigHocHa moxubka piBHsAHHS (2) y miana3oni Re =
3,65-10% — 40-10° (W, = 4-18 m/c, I = W,/W, = 3) He nepesuinye £11,5% i nume 3a W, = 4 m/c csarae
+34%. Jlns 3HaueHs uncia Peitnonbaca Ginbie Hix 40-10° 3Hauenns koedimienTa ¢, 6yae GiabmmM.

[epexigamii pexxnm 7 < W, < 9,5 m/c Oyne xapakTepu3yBaTUCS 3HIDKESHHIM 3aJI€KHOCTI Iepenary
THUCKY BiJ MBHUAKOCTI razy. Hecriiika piBHOBara MiX CHJIOI OMOPY CEpEAOBHINA 1 CHIIOK TSDKIHHS
PiAMHU, IO YTPUMYETHCSI, CIPUYMHIOE KOJMBAHHS 1 MyJbcallii y mapi peryaspHOi pyxoMoi HacaikH, a
TaKOXX MPHU3BOAMTH 1O KOJHBaHb DPIiBHS pigMHM y 00cs3i amapary. BaximBo 3ayBakwTu, IO IS
mBuakocti W, = 7-8 M/C mpakTH4YHO AyKe CKJIaIHO BHMIPATH 3HaueHHS h, depe3 3HAYHI KOJIMBAHHS
urapy piauau. [1ig yac nepexiJHOro pesKuMy IMOYeproBO MOKHA CIIOCTEPIraTé ad0 BUCXITHUE pyX piIMHH
yropy B3IIOBK KOHTaKTHOI 30HH a00 X Iicisl HAKONMYCHHS PiTUHH HA TIOBEPXHI HACAJKH 3pUB ILTIBOK
pigwHM, X TOAPIOHEHHS 1 MPOBAN PiTUHH Y 30HY €XeKiii. Mexi riana3zoHy OTo pexXuMy 3aJieXKaTh Bill
KOHCTPYKTHBHUX IapaMeTpiB KOHTaKTHOI 30HH — BEJIMYMHHM FOPU3OHTAIBHOIO 1 BEPTHKAIBHOTO KPOKY
MK eJIleMEHTaMH1 HacaJIKu, TeOMETPUYHOI (GOpMU HacaAKH i 11 po3mipiB. KinbkicTh yTpuMyBaHOi pinuHHU,
0COOJIMBO HA BEPXHIA MEXi peXHMY HECYTTEBO 3aJIeKWTh BiJl IMOYATKOBOTO PiBHS PIAWHU B amapari.
HasBHIiCTD mepexiTHOTO PEeXUMY CIPHUUYMHEHO 3 €JIeMEHTaMH HAacaJK{, 3aTPUMKOI0 DPIJUHM Ha ix
MOBEPXHI 13 MOJaNbIIUM HAKOIIMYEHHSIM 1 3pHBOM ILTIBOK pinmmHu. EkekuiiiHa 30Ha (puc. 4) He Mae
XapaKTepHUX 3MiH Yy IIbOMY Jiana3oHi MIBUAKOCTEH, TOOTO MIBHUAKOCTI B 30HI exekmii W, > 10,5 m/c
JOCTaTHBO JJIS1 TPAHCHIOPTYBAHHS PiMHU Ta30BUM IOTOKOM.

Pexxum mpsiMOTOKY, sikuii moumHaeThes 3a W, > 8,5-9,5 m/c 3ainekHO BiJi MOYATKOBOTO PiBHSI
PiAMHU, XapaKTepU3yeTbcs MMOBHHM TPAHCIOPTOM piakoi ¢a3u i3 00’eMy amapary y BiJlEHTPOBHH
KpamesinosmoBad. Ilymbcanii AP 3aBepuiyroTbesi, a BeJIMYMHA AWHAMIYHOTO DIBHS PiAWHH
cTalinizyeTbcsi. TakuM YMHOM, Y PEXHMI NPSIMOTOKY BEIMYHMHA IIBHUAKICHOTO THCKY € JIOCTAaTHBOIO
HE3aIe)KHO Bif BeMWyWHH N, IS MIHATTS MakCHMMAalTbHO MOKIMBOI KiJBKOCTI PiMHH 3 TIOBEPXHI
«rmarop0a» piiMHYU, TOMY TiApaBIidHUIN Oip 1 BU3HAYAETHCS NEPEBAKHO BUTPATAMU HA TPAHCTIOPTYBAHHS
pinuau. EneMenTn Hacagku, Ha SKMX OCQKYIOTHCS KPAIUIMHHU PiAMHH, 3 4YaCOM HAKONMWYEHHS DPiJUHH,
BUKOHYIOTh (DYHKIIIFO T€HEpaTOpiB Kpareib [UIKOM BH3HAa4eHOro po3Mipy. [Ipu 1ipoMy, Ha BiIMIiHY Bij
MPOTUTOYHOTO PEKHUMY, IIBHJIKICTh BUTAHHS HOBOYTBOPEHHX Kpareib PLIMHU HHXKYa 33 MIBHJIKICTh Ta3y
B amapaTi i BOHM TPAaHCHOPTYIOTHCS T'a30BUM IMOTOKOM YIrOpy, J0 MOMEHTY 3iTKHEHHS 3 HACTYIHUM
€JIEMEHTOM HAacaJKH, JIe¢ 3HOBY IOBTOPIOETHCSA MPOLEC HAKONMUYEHHS PIAMHHU, 3pUBY 1 HACTYMHOTO
JIPOOJICHHSI.

Benuuuna rigpaBiiuHoro omopy ekekuiiiHoro amapata 3 PIIH, a Takox Mexi mepexomy BiJ
OJTHOTO PEIKUMY JIO 1HIIIOTO BU3HAYAIOTHCS Takox cmiBBigHoteHasM W,/W, =T, 3a ymosu, komu I' = 3 i
he = 0 M, TigpaBIiuHMii Omip 30HK exeKIii csarae AP, = 2640 ITa (W, = 10 m/c), ipu mboMy Tepexia 10
NPSMOTOYHOTO pexuMy crioctepiraetbest 32 W, = 6 m/c. 3MeHIeHHs criBBiHOIIeHH [ = 3 pu3BOANTH
1o 3HmwkeHHs 4P, no 2080 Ia (W, = 10 M/c) i miABUIIEHHIO MBUAKOCTI MEPEXOAY 10 PEKUMY IPSMOTOKY
mpu W, = 7,5 m/c. [lopanbie 3HMWKEHHS CHIBBiAHOMICHHS [T = 2 MiABHUINYE MBUAKICTH MEPEXOAY 110
pexxumy npsMotoky ipu W, = 9-9.5 m/c, ojjHaK 3a TakMX IMBUAKOCTEH BUHECEHHS PIIMHH Y 30HY €KEeKIIiT
BiOyBa€eThCSI MEHII iHTEHCHBHO, MOTIPUIYETHCS B3aemonis ¢a3 ra3 — piamHa. Tomy, OnTHManbHUM
3HaueHHsAM criBBigHomenHs W,/\W, BapTo NpUitHATH BEITUYUHY, 11O JOPIBHIOE 3.

TakuMm gmHOM, aHANI3 TIIPOIWHAMIYHOI KapTWHU I €XKeKiiiHoro amapara 3 PITH mo3Bomse
CTBEpIKYBaTH WLIOAO MOMJIMBOCTI BHCOKOE()EKTMBHOTO TMepebiry mMpoleciB MHIOBIOBICHHS 1
MacooOMiHy 3a PO3BHHYTOTO MPSMOTOYHOTO PEKUMY B3aeMonii (a3, mpu IbOMY BEpXHE 3HAUCHHS
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MIBUJKOCT] MMUJIOTa30BOr0 IIOTOKY MOKe OyTH oOMekeHe BETMUMHOIO He Oinbine 12 m/c, ockinbku 3a W, >
12 m/c MOXHa criocTepiraTé 3Ha4YHE 3POCTAHHSA T1IPABIIYHOTO OTIOPY arapara.

Dopcynkosuti anapam 3 PIIH. TigpoguHamika moaiOHOT KOHCTPYKLIi amapary JeTaibHO
pO3IIIsiHYTa 1 y3arajJbHEHO OCHOBHI NMPHHIMIM (QyHKLIiIOHYyBaHHS y poGoti [13]. Tomy, mocmimkeHHs
MIPOBOJIVIINCH, B OCHOBHOMY, 32 ONITUMAJIbHUX KOHCTPYKTHBHUX TapaMeTpiB i HU3bKOT MUTOMOI BUTPATH
nmapo- raszopimuHHOi cymimi (mo 1,5 /M%), 1o BiAMOBiZae mpomecaM IMIOBIOBICHHS, i 00 eMi,
HEOOX1THOMY JIJIsl KOPEKTHOTO CITIBCTaBJICHHS 3 ©KEKI[IIHUM BapiaHToM amapara 3 PITH.

VY dopcyHkoBomy BapianTi amapaty 3 PIIH Takok MOXHa YiTKO BHAUIATH TPH T1IPOJUHAMIYHI
PEKUMHU: TPOTHTOYHHH, TIEpEeXiTHUI 1 MpsiMOoTOUHUI (prc. 6). Ha BiIMiHY Bijl @KEKI[IIHHOTO BapiaHTy TYT
OUTBII YiTKO BUPa)KEHO MEPEXiTHUA PEeXHUM 1 B 3aJICKHOCTI BiJl BEIMYMHU MUTOMOTO 3pOIIEHHS M #Horo
Jliana3oH KOJIMBAETHCS B Mexax Bix 7,5 mo 10,5 m/c. [IpuurHa oMy — HasBHICTh PO3IMOALIHHOI PELTITKH
— TapiJIki 3 BEJIMKUMH OTBOpaMH (BITPHHUM mepeTwH ckianae Oinmpine 50%) mepen KOHTAKTHOIO 30HOIO
amapary. HakonmudeHHsI pilMHU Ha PENIiTii 1 BIAMIOBIIHO KiTBKOCTI YTPUMYBAaHO! PiIMHU y KOHTaKTHIH
30HI amapaTy HpPU3BOIUTH J0 HECTiliKoro pyxy ¢a3. MokHa crocTepiraTéd moyeproBe MpOBATIOBAHHS
piavHH 1 71 HAKOTTMYEeHHSI.
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Puc. 6. 3anexHicTs rigpasiiyHoro onopy gopcynkosoro anapary 3 PITH Bix mBuakocri razy
3a pi3Hol minbHoCTi 3pomenns: 1 —m=0 M3/M3;2 -m=20,5 M3/M3; 3-m=1,5 MM

JlaGopatopHi AOCHiPKEHHSI MOPIBHSAHHS BEJIHMYMHU HIBUJKOCTI MEPEXO/ay BiJ MPOTHTOYHOTO IO
MEePEeXiJHOrO PeXHMy 000X KOHCTPYKIM amapaTiB JO03BOJISIOTH CTBEPKYBATH, IO HIBHIKICTH €
MPHUOIM3HO PIBHOIO i CTAHOBUTH 7 — 8,5 M/c.

lNppapniunuii omip B MPSAMOTOYHOMY pEXHMi SK 1 y e€XKekiiiHoMy BapiaHTi amapaty 3 PITH
3MIHIOETBCSI 32 KBaJIpaTUYHUM 3akoHOM. OpHak y oMy omip (OpPCYHKOBOTO BapiaHTy amapara B
pexumi TpsAMOTOKY y 3,4-3,7 pa3u HIDKYMIA, HDK B €XeKIidHoMy BapiaHTti. lle MokHa mMOsSCHUTH
3HaYHUMH BUTPAaTaMH €HEPrii B eXEKLiMHOMY BapiaHTi Ha BJIACHE €XKEKLII0 PiIUHH, a TAKOX BEJIHUKOIO
BTPaTOI0 IMIBHJKICHOTO THUCKY B 30HI exekiii, ockinbku W, = 3-W,, ans ¢dopcyHKkoBOro BapiaHTy
MaKCHUMaJlbHa MIBHIKICTH Ta3y y BXigHoMmy natpyoky W, = W,, a B oTBopax po3nozinsHoi pemritka — W,
~2-W..

BucnoBku. Pobounmu pexxumamMu 000X KOHCTPYKIIIH amapartiB € MpsSMOTOYHUIA, 10 3abe3rneuye
IHTCHCUBHY B3aeMOAi0 (a3 13 JpoOJNeHHSIM Ta KOaryJsli€lo Kpareilb PiJuHH, TOOTO IOCTIHHUM
OHOBJICHHSIM NIOBEPXH1 OCaP>KEHHSI.

Pyx napiOHOmMCIIEpCHUX 3BaXKEHWX YACTHHOK Yy Ta30BOMY TIOTOII Ticis OOTIKaHHA Tina
BiZIOYBa€ThCS 3 KOJIMBAHHSAMU Ta IYJLCAIISIMH, SIKI XapaKTepHi JUIS BiIPUBHOI Teii Hecy4oro (ra3zoBoro)
notoky. KpiM Toro, mig wac pyxy HOJIAWCHEPCHUX 3BaKEHHUX PEUOBHMH B 30HI OJMHUYHOTO BUXOPY
XapakTepHO Tepepo3nofin ¢pakuid IpiOHOAMCIEPCHHX BKIIOYEHb B 00csa3i  Buxopy. Tak,
rpyooaucnepcHa (pakiiis YaCTHHOK, 110 Ma€ 1HEPIIit0, IparHe M Ji€0 BIAICHTPOBUX CHII 10 mepudepii
BUXOpY, a Oe3iHepLiiiHa apiOHoaMCTIepcHa (hpaKiis 00epTaeThCs B 001aCTi OCbOBOI 30HH BUXOPY.
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TakuM YMHOM, BHXpPOBHH mepedir MOTOKY Ta HOro BipWBHUH (IMynbCauliliHUI) XapakTep pyxy
3HAYHOIO MIPOIO CIIpHsie iHTeHCH(IKaIii MporeciB YKPYITHEHHS Ta 0CaJPKEHHS YaCTHHOK 3a0pyTHIOIOUIX
PEUOBHH.
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L. Plyatsuk, I. Kozii
Sumy State University

STUDY OF HYDRODYNAMICS HIGHLY EFFICIENT DUST AND GAS
CLEANING EQUIPMENT WITH A REGULAR PULSATION NOZZLE

The work is devoted to studying the hydrodynamics of highly efficient equipment for the complex
treatment of dust and gas emissions. One way to reduce dust and gas emissions is to increase the
efficiency of gas cleaning equipment. The considered designs of the devices for clearing exhaust gases
work in the mode of the developed turbulence. Devices with a regular pulsating nozzle are characterized
by high efficiency in catching solid particles of different dispersion, self-clean the contact elements from
dust, low material consumption, and high reliability in operation. The study's primary purpose is the
physical description of structures and the analysis of hydrodynamic modes of operation devices for the
integrated treatment of dust and gas emissions in industrial enterprises. This goal is achieved by
describing the structures and the physical picture of the interaction of gas and liquid phases in the volume
of the studied devices, the establishment of the main hydrodynamic modes of operation, and optimal
operating ranges of equipment at gas speed. The regular arrangement of the nozzle elements on the string
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allows you to organize vortex zones with a specific set step in both longitudinal and transverse cross-
sections, ensuring uniform flow distribution and homogeneity of the gas-liquid layer. In the ejection and
nozzle versions of devices with a regular pulsation nozzle, we can clearly distinguish three hydrodynamic
modes: countercurrent, transient and direct current. The operating mode is direct current. Studies of
devices with a regular pulsation nozzle suggest its use for the comprehensive treatment of dust and gas
emissions of enterprises to reduce the negative impact on the environment.

Keywords: dust and gas cleaning equipment, a study of operating modes, hydraulic resistance,
ejection zone, vortex formation, fine suspended solids.
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OKPEMI ACHEKTH ETUKO-EKOJIOI'TYHOI CBITOI'JISITHOCTI B
PETPOCIIEKTHUBI 3ATAJIbHOI ®LJIOCO®II

B nmaHiii cTtaTTi pO3MIAIAETHCS MPOLEC 3JIUTTSI €THKH, €KOJIOTIi Ta EHEPreTHYHOrO0 MEHEDKMEHTY
TPHUBAB THUCSAY1 POKIB 1 € KOJEKTUBHUM MPOIAYKTOM ITi3HAHHS CBITY.

IIpupona crama po3yMmiTHCS SIK KOMIUIEKC JKMBHX Ta HEXXUBUX OpraHizMiB. Bce i Bci moemHaHO B
OJIVIH JKUBUW Ba)KJIMBUH JIAHIIIOT.

K.fcnepc 3Beprae yBary Ha HaMaraHHs JIIOJell OTPHMAaTH HAWOIUIBINE Big TPUPOAM IIITXOM
NOCHJICHOI eKCIUTyaTallii, HACHJIbCTBA HaJl OTOYYIOYUM CBiTOM [1].

I'ymawnict A. IlIBeiitiep BUMaraB po3yMHOTO BigHOIIEHHs 10 mpupoau [2]. Ha 1ie x 3Bepras yBary i
exoJor Jleononsa Omno [3].

Inest kocMmismy 3amoyatkoBana Panecom Minercbkum (624-547 pp.jo H.e.) [4].

Tepmin «kocMmocy - iiMoBipHO BBIB [lidarop (570-497 pp.ao H.e.) [5].

[MpencraBuuk Hatypdinocodii ['epaknit Temuuii 3 Edecy (540-480 pp. mo H.e.). BBaxaB: «CBIT
€TMHUH 1 IUTICHU#. BiH HIKOJIM HIKUM HE CTBOpeHHI» [6].

Uepes THcauomiTTs, HaTypdiocodis Ta KOCMI3M OTpPHUMAIH <«JIpyre JauxaHHs». HiMmenbkuii
,I[OCJ'Ii,Z[HI/IK A. I'ymGonsar (1769 1859) B kam3i «KocMoc» ckazas: «.. L[Bi IJTaHEeTHI 000JIOHKH, MOBITPA i
Mope, SIKi CKIaJarTh €IMHE LiIe B IPUPOJI, Bijl HUX 3a/ICKUTh BCE PISHOMAHITTS KIIMATIB,..BILIMBAE
PO3IOIiNT MOPS 1 3eMJTi», « @ Ha IUIAaHETY B IIJIOMY BILUIMBA€E KOCMOC...» [7]

B 1915 p. O.JI. Umxkescbkuit (1897-1969) B Mocksi HanucaB JonoBifs «l[lepiogudHuii BIuMB
Conns Ha 6iochepy 3emii» [8].

Bunatauii Buenuit akanemik B.I Bepraacekuit (1863 — 1945) cTBOpHB BCEOCSIKHE BYEHHS PO
6iochepy [9].

Came Bepnancbkuii CIOHyKaB HayKOBHUH CBIT 1HaKIle MOMVISHYTH Ha MpoOjeMH JIIOJCTBA,
MOB’s13aHi 3 MPUPOJIOI0 1 KOCMOCOM.

Harypamictnyanii 3100yTOK 3HaHB Ta KOCMI3M IIONEPENHUKIB OyB CyONiMOBaHHH B TIPaIsax
aMmepukancbkoro Oiomora, ekomora b. Kommonmepa (1917-2012), mpodecopa IapBapacbkoro
YHIBEpPCHUTETY.

1. «Yce nmoB’s13aHe 3 yCiM 1 OJJHE BIUIMBA€E Ha 1HILIE.)»

2. « Himo 3 HIY0T0 HE BUHUKAE 1 TIOCTIMHO KYIUCH MTEPETIKAE, TIBAETHCS

3. «lIpupoaa 3Hae Kpaile, HiXK JTIOJMHA)

4. «B npupoxi Hemae Ge3koWTOBHOro 00ixy». Exciuryaranis npupoiyu Bele A0 BHUCHAKCHHS

ETnko-ekonoriyna cmmrns[zmlcn) — IIe YaCTHHA JYXOBHOI Ky/IbTYpH. 30KpemMa — [eJarori4Hoi. A
ocBiTa — TpI/IBaJ'II/II/I nporec, 0OyMOBICHH! PIBHSAMH B3a€MHOCTI MDK THMH, XTO 3alisHHA B HbOMY. I
cepel LIHHOCTEH, SKWX HAaBYA€ MEAarorika, He3MiHHUM 3aIMIIA€ThCS T'yMaHi3M. Byno © momuikoro
CTBEP/KYBATH, 1[0 TYMaHI3M SIK JIFOJISTHICTb, 3aKJIaJICHHUH B JIFOJCHKil npuposi. ['ymMaHi3M poOyKyIOTh
B JIFOJIMHI BUXOBaHUMH METO/IaMH, OCBITOIO Ta MPOCBITO0. Bix MpocBiTH Ta BUXOBaHHA 0 PO3YMHUX Aii
3apajii TapMOHIHHOTO KUTTs Ha r1aHeTi. JIFIChKHi (hakTop BIUIMBY Ha IPHPOIY Ma€ OyTH 0GSPEIKHNM.

Karouosi ciioBa: ¢dinocodis, eTrka, npupoaa, J0AUHA, TyMaHi3M, eKOJIOTisl, HaTypai3M, KOCMi3M,
KYJIbTYpa, CBITOTJISITHICTb.

MocranoBka mpodaemu. OnHiEI0 3 MIOOATHFHUX 1 HE MEHII BAXKIWBUX SK HACWIBCTBO, IS
Cy4acHOTO CYCITIJIBCTBA ITOCTA€ €KOJOTidHa MpobiemMa. A BOHA BHUTIKA€E, B IEPIITy Yepry, 3 BTPAYCHHX
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3B’S3KIB JIIOJIMHH Ta MPHUPOAHM, SIK 3ayBakyBaB Bimomwuii nociinauk Kapn fcnepc, B HamaranHi jroneit
OTpUMATH HaWOiNbIIe BiA MPUPOAM i POOWTHCS IIe NUIIXOM TIOCHIJICHOI eKCIUTyararlii, TOro caMoro
HACWJILCTBA HaJl 0TOuyo4nM cBiToM [1]. Lis mpobiema mopoauia mo cyTi CBOIil OKpeMy raiy3b €THKU —
eKoyoriuny eTuky. EkonoriuHa eTuka 3HAaXOAWTHCS HA JaHMH MOMEHT B cTaHi (opMyBaHHS,
craHoBneHHs. llpu3HadeHHa 1 SK HAYKH TIOJNSATAaE YCBIAOMIIEHHI CBOTO TICHOTO B3a€MO3B’SI3KY 3
OTOYYIOYMM CBITOM 1 BigHmOBimHO B (opMyBaHHI pI3HUMH METOAAaMH JEMI0 IHIIOTO, SIKIIO HE
“OmaroroBiifHOr0”, Ak BUMaraB Ans0ept LLBelinep, To, mpuHaMHI pO3YMHOTO BiHOIIEHHS 0 IPUPO.IH,
YAaCTHHOIO SIKOT (BCHOTO TUIBKM YacTUHOO !) mocrtae moanHa [2]. Ll ramy3p Moku Imo 1mie J0CHTh HOBA,
BOHA TiJIbKU (DOPMYETHCS, X04Ua TEOpPETHYHA 0a3a, a BipHIIllIe — MiATPYHTS A Hel 3aKiIajieHe MPAKTUIHO Y
BCiX IMO3UTUBICTCHKHUX (PiocOPChKO-peNiriiHuX Moriasaax i icHye THcs4i pokiB. OCh TiJIBKH MO3HIIIS
CTOCOBHO MOTJISIIIB HA TIPUPOAY 1 peanbHa anpoOallis iX 3MiHIOBAIACS MPOTIATOM BCi€l icTOpil JIF0ICTRA.

MeToI0 CTATTI € MOKa3aTH, K 3MIHIOBAIACS €TUKO-CKOJIOTIYHA CBITOTJISAHICTH B PETPOCIIEKTHBI
3arajbpHOI (inocodii uepes nmpusMy 3acaj HaTypaiizmy i kocmismy Bij ITidaropa (570-497 pp. no H.€.) 10
CBOTOZICHHSI.

Bukaan ocHoBHoro marepiaiy. Ilounnatoun 3 Hatypdinocodii, [lpupony cramm posymité He
TITBKK SIK CBIT pocnuH Ta TBapuH (mopy i dayny). Ilpupona crama BBayKaTHCS LITICHOIO CHCTEMOIO
EHepriii, MaTepiid, OpraHi3MiB TICHO MK COOOI0 MOETHAHUX B KUTTEBOMY LUK, | KOXKEH KOMIIOHEHT —
BXIIUBHH €IEMEHT B3a€MOBHTIIHOTO AomoBHEeHHs OyTTs. Konn Bumamae uu nedopMyeThes eBHa ¢aza
IIUKITY, TO TIOPYIITY€ETHCS BCS cUcTeMa. | 11e IpU3BOIUTH 10 KaTacTpo(ivHUX JOKATbHIX a00 MacIITaOHUX
HacmiakiB. JlroquHa YacTWHA TPUPOIU, XO4a U Mae Ha Hei HeaOusakui BIUiuB. JIfonuMHA BIUIMBAE Ha
JIO/ICTBO, alle ¥ 3aJeXUTh BiJ iHMMX Jroaed. [Homi mrojckka MpakTHKa, MO0 OOyMOBJIEHa XHUOHOIO
TEOpi€I0, HAHOCHUTH MIKOY SIK COIIyMY TaK i TPHPO/II.

B icTopii dinocodii me Ha camomy i1 moYaTKy, Y BUTOKaX BXXE iCHYBAJIO PO3YMiHHS TOTO, IO CBIT
NpUPOAX LITICHWH 1 rapMoHiiiHMA. BiH TicHO MoB’s3aHMiA 3 yciMa Mpolecamu, sKi BiOyBalOThCS Y
Bcecsiti. B kocmoci.

s imest KocMi3My po3TOYHHATACS B IaBHI, 10 aHTUYHI YacH — cepell THX (inocodiB, IKUX Mi3HIIIE
Ha3BYTh «CIM MYJPELIBY» 1 cepell HUX OJMH 3 OPHUTiHANIB IIOTr0 cBiToOaueHHs — Danec Minercbkuii (624-
547 pp. no u.e.) [4].

Leit ¢inikiens — MoperaBelp, KyIelb cTaB BYUSHUM, YCIaIKYBaBIU JIaBHI 3HaHHS MecomoTtamii
Ta BaBuiony. JIonmoBHIOBARB 1X BIACHHUMH CIIOCTEPSIKEHHAMU. BuBYarouu 30pi, HeOecHi Tifa i iX BIJIMB Ha
3eMJIIO Ta MPUPOJLY, BiH 1 3pO3YyMIB I[t0 TIEPBUHHY 3aJICKHICTh 1 BIUIMB OJIHUX CHJI HA 1HIIII.

BriMm, Buaathuii [1naToH nepenosifae Maibke aHEKAOT PO HbOTO: «...KOJNH BiH CIIOCTEpiras 30pi,
TO 3a/IMBUBIIKCH HA HUX, BIIAB B KOJIO/S3b. .. IMBUBCS Bropy, He 6aya4yu TOTo, 110 Imi] HoraMu...» [10].

MIMOBipHO, 110 3 TOro Yacy IodYaia MpOJSAraTH JUCTAaHIis y (imocodii Mixk MympemsMu, ska
mi3HilIe 1 MpUBeNa J0 MOSBH PI3HUX HAMPSIMKIB B HAYII.

Xoua, BapTO BU3HATH, 1[0 MYJPEIEM HOTO BXKE HA3UBAJIa AaHTHYHA TPAIHILiS.

OpHak, MONpU aHEKJOTUYHICTh OMKCY Horo moBeaiHku, BHecok Daiieca y disocodiro 3arajiom —
BUJIaTHUHA. AJKe BiH OYB OJIHUM 3 MEPIINX, SKAH Ha OCHOBI JIOCBIY 1 3HaHb MPO MPUPOAY, ETHICTD MiXK
3eMJICI0 SIK HEOSCHHMM TIJIOM Ta KOCMOCOM, TependaduB B 585 polli 0 H.e. COHSYHE 3aTEMHEHHS, SIKE
Oaunnm Memikadmi MineTy Ta HaBKOJUIIHIX 3eMelb. BiH ke Mmo4aB BHBUATH 3€MIIETPYCH, CTHXIiIO BOJIH,
(hazu micsig. | 9iTKO MPHUHIIOB J0 MOSCHEHHS BAXKJIMBOIO €JIEMEHTY CBIiTONMOOYym0BM — Boau. «Hemae
BOJIM — HEMAE JKUTTS», - CTBEPUKYBAB MyIpelb. 3 10ro 10MoMoror BoJa He IPOCTO €JIEMEHT, MaTepis, a
ocHoBa kHTTs. [lapanensHo, oLiHIOIOUM 3HaUYeHHs 3HaHb Darneca, BapTo He 3a0yBarty, 110 BiH OyB BiITaK
HE TIJIbKH TEpHIMM JaBHbOTPElbKUM (Qiocopom, a ¥ 3aCHOBHHKOM 1OHIMCHKOT HayKOBOI IITKOJH
HATYP®UIOCO®II. 1 #oro TBopH (oMY HNpUIMCYIOThCS, X04 BOHM BTpaueHi) — «[Ipo piBHOiO» Ta
«CoHI1eBOPOT» 0araTo 110 MOSICHIOIOTH B MOLIYKY HEPIIOOCHOBH JKUTTA 1 30epeKeHHS Ti€l MepIIOOCHOBH.
Tomy 3 moBaror mpo HHOro po3moBinarTh I'epomot Ta IlnyTapx [12].

[Ti3Hime e po3yMiHHS JSKE B OCHOBY 3arajibHO KYJIBTYPHOTO MOHSTTS — KOCMi3MYy, itocopchbKoi
Tedii, HAaIPSAMKY, IO CTAIH MPHUCKIIIMBO 1 JOCUThH NMEPEKOHIMBO BUBYATHUCS HA MOYaTKy XX CTOJITTS, a
BiJITaK KOPUCHE MPE3EHTYIOTH 1 JJISl €KOJIOT1YHOT €THKH SIK HAYKH.

CTOCOBHO TEpMiHY «KOCMOC» — TO BBaXKa€ThCs, 110 Horo BBIiB came I[lidarop (570-497 pp. no
H.e.) [5].

Houamu Ilidarop, cTBOpMBIIM BiacHy HAayKOBY IIKONY, MOKa3zye Y4HsAM 3o0psiHe He0o. Tam
BJIQapIOIOTh YHMCIIA, Mipa, pUTM. TaM mapioe My3uka cdep. Bouu Hocii 3Hanb. CBiThiaa B HeOI He
pPYXarThCs XaOTHYHO. BOHU CXOMATH 1 3aXOMATh Y YiTKO BH3HAYCHHH Yac. 3eMJIs TaKOX IepeOyBae B
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KOCMIYHOMY PHUTMI 1 MIIKOPSAETHCSA THM XKe 3aKoHaM obepTanHs 1 3MmiH. Tak, 3aBnsku Ilidaropy B Hayky i
HOHSTIHHY CMHCIIOBY JICKCUKY BXOISITh cltoBa: «[apMoHis», «Mipay, «Xaoc» [5]

Inei IMidharopa npomorxuB 1ie oauH Mynpenb Hatypdinocod — ['epakmit Temuuii 3 Edecy (540-
480 pp. mo H.e.). ApicToTenb BBaXKaB HOro ogHMM 3 mepmux ¢inocodis npupomu. I'epaxiit
CTBEP/IKYBaB, II0 HAWKpAaIli BYUTENS JIOJUHU — OYi 1 ByXa. BOHM JOmoOMararoTh pO3yMiHHIO 3aKOHIB
MpUpoIU. ['epakiTiT HAaCTOIOE, M0 CBIT — pyXxomuil 1 AuHaMiyHMiA. «Bce Tede 1 Bce 3MIHIOETHCS». «CBIT
€/IMHMIA i HinicHuit. Bin Hikomu HiKuM He cTBOpeHHil. Moro mifTpuMye BidHui BOrOHb (€HEpTis), AKHil TO
po3ropaetscs, To cnabHe.» B xaoci HapomKyeThest MOpAAOK. | e — nmpupoaHa HeoOXigHicTh. DakTUUHO,
IepakmiT 3aKimagae MOHATTSA €BOJIOLIHHOTO PO3BUTKY. [Ipupona TBOPUTH Ta €KCIIEPUMEHTYE 3a CBOIMHU
npaBUIIaMU /3akoHaMHu. Tak, 3aBIsKU [epakmiTy Hayka MOMOBHHJIACS HOBUMH TepMiHaMH 1 JOMOBHEHHS
1o Bxke Bigomux: «Homocy - 3akoH, «Jlorocy - cioBo, 3HaHHs, «KocMocy» — cBiT nopsaky [6].

B Tpiiiky 0CHOBOIONIOXXHHKIB HaTypdinocodii, Ta MPUXMWIBHUKIB iIell BIIIMBY KOCMOCY Ha CBIT
BimHOCATH 1 AHakcimanmpa (610-540 pp. mo H.e.). Bin — aBTOp 30€epekeHOl JO HAMUX IHIB IIEPIIOi
uimicHoi HaykoBoi mpaui «[Ipo mpupony» (547 p. mo H.e.). AHakciMaHIp Harojomrye, mo y Bcecsity
HEMa€ MOYaTKy i Hemae KiHIsM. B okeani marepii Hemae OeperiB. B okeani wacy Hemae mex. Kaura
HATIOBHEHA 1 [[IKaBMH €JIEMEHTAMH CBITOIIOOYIOBHU: «ATIEHPOHY - CHIIA, KA TIOPOKYE OE3KIHEUHICTB, «
Apxe» - IeplIrii MPUHLUI TBOPEHHS SIK TepInoocHoBa,«Cdepay sk popma CBiTY, HOTO MOJEIb.

Bcest marepist, Ha TyMKy AHakciMaHIpa OJyXOTBOPEHA 1 camMo TBOpYa (TaK BBOAMTHCS IOHSTTS
rinozoizmy). Jlymkn Ta mormsam AHakCiMaHApa MIATPAMYBAIHCS Ta TPOMOBXKYBAIHCS Y WOTO
HACTYITHUKIB, YYHIB, IPUXWIbHUKIB 111ei HaTypani3my. 30kpema, y Anakcimena [11].

UYepes THCAYOMITTS, HaTypdinocodis oTpuMana «apyre AuxaHHs». [nei KocMi3My 3HOBY mouanu
BHOCHTH B HayKy OCHOBHY 3acajy: NMPHUHIMII TapMoHii i exHocTi. B3aemoBmmmB. [loctynoBo mpobiemu
CBITy 1 HIOTO €HICTh Ta B3a€MOBIUIMBH CTAJH PO3TIISAIATHCS HE TIIBKU YHCTO (Bi3UIHO, MeTa]i3udHo, a i
JyXOBHO.

Hpomy momomorimu i TpUPOAOAOCTINHUKHA, MPAaKTUYHI HATYpaNiCTH, SIKI BUBYAIU TPUPOAY Ha
MaTepuKax i KOHTHHEHTaX. {MBISYMCh Ha 3€MIIIO, BOHU 3BEPTANU OISR 1 HA HeOO. 3HOBY X Takw,
rojiopHa pojib CoHIM 1 HeOeCHUX CBITWJ, 1X BIUIMB HA JKUTTS IUIAHETH, POCIMHHUN 1 TBapUHHUM,
JIIOJICBKUH CBIT BUSBJISIETHCS 5K 1 B JaBHI BIKH, 3aJIeXKaTh BiJl CHJI KOCMOCY.

Himeupknii BueHui-eHnukimonenuct Anekcannep ¢on ['ymbompar (1769-1859), narypamict-
MaH/IpiBHUK, JOCHiTHUK-Teorpad B cBOiil kHmM31 «KocMoC» Tak ckaszaB: «...JBi IUIaHETHI OOOIJIOHKH,
TIOBITPsI 1 MOpe, sKi CKIIAJIAIOTh €JIMHE IIiJie B MPUPOJI, BiJ] HUX 3aJ€XKHUTh BCE PIZHOMAHITTS KJIIMATIB,
..BIJTMBAE PO3MOJILIT MOPSI 1 3eMITi», «a Ha TUTAHETY B IIIJIOMY BILTMBA€E KOCMOC...» biocdepa 3amexuTs Bin
THX CHJI, sIKi BUTIpoMinioe Beecsit [7].

B 1915 pori momonuii emirpant 3 [onbuii Onekcanap Jleoninopuu Ymxerchkuii (1897-1969) B
Mocksi (IHCTHUTYT apxeonorii) poouts cminuBy AonoBifb «llepioguunmii BB CoHus Ha Oiocdepy
3emui». Llg nara — e GpakTHYHO MOYATOK HOBOTO BiJUIIKY SIKICHOTO €Tally B HaTypajlizMi — KocMizamil
Hayku [TPO JKUTTS, ToOTO BUCHMI BiJIBAXXHO HAMara€ThCs MOJOJIATH MPOTHIICHKHOCTI MK 36MHHM i
KOCMIYHMM B HAYKOBOMY ITi3HaHHI pupoan. ToOTo, ysiBa Mpo Te, IO KUTTA Ha IUIAHETI OB’ s3aHe JINIIe
3 3eMHHMH NPOLIECaMHU, JajieKa BiJ peasbHOCTI. «MH 3BHKAIN MPUTPUMYBATHCS TPyOOro Ta Ta BY3bKOTO
HAYKOBOT'O TOIJISIIy HA JKUTTA SIK Ha pe3yjbTaT BHUIAIAKOBOI I'PU TUIBKM 3€MHUX CHID». 3-Tija mepa
Onekcannpa JIeoHiJOBUYa BUXOIUTH 0arato npaib. UnKeBChbKUi apryMeHTYE, IOSICHIOE, JIOBOIHUTb.

«...Jecb B TIOMOOKOMY MigNULT, B MiA3€MHHUX IUIACTax JIIOJCBKOI IyMKH, Majo MOMAaly
HaKOMMYYIOTbCS CIOCTEPEKEHHS HAA3BHYAMHOI BaXJIMBOCTI 1 BU3PIBalOTh NEPBUHHI I[TOPUBH
IpaH/Ii03HUX y3arajlbHEeHb MalOyTHHOTO. |, SIKIIO XTOCh, CTOSYM HA IOBEPXHI IbOTO OKEaHy BiJPOHKEHHS
CMIETBCS HAJ| TIepeiiMaMHK TOB’SI3aTH CBIT aCTPOHOMIYHHX 1 OI10JIOTIYHHUX SBHUII, TO B INIMOMHI JIIOJICHKOT
CBiIOMOCTI BKe OaraTto THCSY POKIB BU3piBa€ Bipa, IO IIi /Ba CBiTHM, O€3yMOBHO MOE€JHAHI OAMH 3
npyrum. | s Bipa, MocTymoBo 30aradyrouuch CIIOCTEPEKEHHSIMH, IIEPEXOAUTh B 3HaHH:. Hac nepecraioth
JIMBYBATH caMi Bpakarodi pakT, caMi Bpaskaroui BigkpuTTs» [12].

VY CBiZIOMJICHHS YHIBEPCAJIBHOI 1/1ei €IHOCTI BCHOTO KHMBOTO, 3i BCIEIO0 CBITOMOOY/OBOIO, TPO IO
3/I0TayBajics 1€ JIPEeBHI MyJpeli, BXOIUTh B HayKy i «llepen HammM ...NMOTJISA0OM PO3rOPTAETHCS
NpPEeKpacHoi CHOPYAM CBITY, OKpeMi YacTHHH SKOI IO€JHAHI OJWH 3 JPYTHM MIIHUMH CHIIAMH
POOMHHOCTI, PO IO TUTBKU 30T yBaINCs BeUKi Qi1ocopu MUHYIIOTOY.

B immiit cBoiii mpami «JItogctBo i kocMocy» (30epiraeTbCsi B MpPUBAaTHOMY apXiBi y MOCKBI)
UmxeBChbKuM mue: «30BHIMTIHIN BUTIIAL 3eMJTi B KHUTTS, SKE HOTO HAIIOBHIOE, € PE3yJIETATOM TBOPYOTO
BIUTUBY KOCMIYHUX CHII».
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3 ’kajeM, aje JOCTaTHBO KPUTHYHO, YMKEeBChKMI 3HAB, IO IIJIKOM MOXKJIMBA BYJbrapu3allis Horo
mpars — 4epe3 MPUMITHBHICTh OadeHHS 1 CIIOTBOPEHHS WOro inmed MeTadizumkamMu-ormoHeHTaMH. I, Bce-
TaKH MiJKPECIIOBaB, 10 «...0y70 O MOBHICTIO MOMWIKOBO BBAXKATH, IO MEPioAUYHA MisUTbHICTH COHIIA
OJTHO3HAYHO BIUIMBA€E HA JIOJICBKY MOBEAIHKY, XapaKTep iCTOpU4HMX Nofiil...Beska mozis € nuHamivHa
peaKIisl JTIOACHKUX Mac, SIKa 3aJICKATD K BiJl COHIYHOI aKTUBHOCTI, TaK 1 BiJl MOTITHYHNX, CKOHOMIUYHUX
Ta IHIIUX MOAPAa3HUKIB, AKi 3MIHIOIOTH X IMOBEMIHKY i OOYMOBIIOIOTH COOOIO IHTENEeKTyaJ bHHHA Ta
COIiaJIbHUI PO3BUTOK Jr0CTBaY [8].

Ha moeananHi mi3HaHHA >KMBOi 1 HEKUBOI MaTepill BiH OOIPYHTYBaB KiJibka HAYKOBUX IWCIMILTIH,
ajle BOHU CIYTYIOTh TOJIOBHIN imei — KOMIYHOCTI (KocMmizMy). Ane i1 UmkeBCbKuil HE OyB MepIIuM
NPOMOBIAHUKOM i€ inei. Bin nuie 11 MOsICHIOE 1 MOMYJISIPU3YeE BiKE 3 TOUKH 30py XX CTOMITTS.

«KuTTs € KOoCcMiuHe SBHIIE, B YOMY Pi3KO Bipi3HAETHCA BiJl MPUMITHBHOI Matepii». Lli cioBa Bxke
B 17 cromitti Hammcani B kum3i «Kocmoreopocy» Xpucrisaom I[roiirencom (1629-1695) — disukom,
MexaHiKoM, acTpoHOMOM. [Ipars 6inbie Bigoma 1 Ha3Boro «KHHTA CBITOOAYCHHS).

s cminuBa AymMKa TOJUTaHACHKOTO BUEHOI'O Bpasmja CBOTO Yacy Ie OJHOro reHis Bomoammupa
IBanoBnua Beprancekoro. OCHOBOIIONOXXHUKA KOCMIYHOI 0ioXiMii, Teosora, HaTypaiicTa, ¢irocoda. B
CBOIX pykomucax BepHajchkuit 3poOuB MOMITKY: «mpuHIHII | foiireHcay.

Hsaxyroun Bonogumupy IBanoBuuy Giocepa, a moTiM i Hoocdepa OTpUMaNy HOBE PO3YMIHHS —
ITnaHeTapHiCTh SIBHII KOCMIYHOTO Xapaktepy [9].

Buenwuii epyauT, MpakTHK 1 TEOPETHK, TOoKTOp reosorii 3 1897 p. B. 1. Bepuaacekwuii (1863 — 1945),
SIKMH TTiJ] Yac CBOIX SKCIICIUIIi 30MpaB MaTepiaj Mpo KUBY 1 HEXKUBY MaTepito, B PE3yJIbTATI MPUHAIIOBR
0 BueHHs mpo Oiocdepy. B «3anuckax Harypamicta»y BepHaichbKuil BiAMITHB, IO BEIHKA KUIbKICTh
MIOIYJIALIA BCIX BHIIB XHUBHX ICTOT Y CYKYITHOCTI YTBOPIOE €IWHY OOOJIOHKY JKHTTS TUIAHETH 1 e
CBITYHUTH TPO TeoJoriuny cmia B Oiocdepi. Tum cammmM, Giocdepa muHAMIYHA 1 1 TOCTIHHO 3MIHIOETHCH,
BIUIMBAIOYM HAa TPUPOIHI 00’ekTH 1 cy0’ektu. Jloguny Bomomumup IBaHOBHY BBakaB MPUPOJHUM
00’exToM, sika oeaHaHa 3 JKuBoto MaTepi€ro TuTaHeTH.

BepHaacpkuii 3amporoHyBaB HAyKOBiM CIUTBHOTI 3BEPHYTH yBary Ha NpoOOJIeMH IIIOJICTBA,
NOB’s13aHi 3 PUPOOI0 1 KocMocoM. Buenuii OyB mepekoHaHWH, MO BiJHOIIECHHS JIOAWHU O TMPHPOIH
3aJIMINAETHCS aKTyajlbHUM, a OOEpPEKHE CTABJICHHS 1€ - CBIMUYEHHS MOpajbHOI 3pijocTi ii. Bixrak,
HAayKOBI CTaTTi Ta KHUTU BepHaachbkoro MOSCHIOIOTH, MEPEKOHYIOTH B TOMY, NpPUpPOJA BIUIMBAE Ha
JIOJIMHY, aJie ¥ JIF0IMHa — B CBOIO YepTy - BIUIMBAE Ha Npupoay. Bin moscHroe: «JIroauHa, SK 1 Bce )KUBE,
HE € CaMOJIOCTaTHIM, He3aJIeXKHUM BiJI OTOUYIOUOTO CepeloBHIIA CTBOPIHHAM. JIfonHa 1 JIFOJICTBO TiCHUM
YMHOM HacamIlepe]l OB’ si3aHi 3 )KUBOIO PEYOBHHOIO, SIKa HACEJsI€ HAIlY TUIAHETY, BiJl SIKOT BOHH peaibHO
HISIKUM Y9HHOM HE MOXYTh OyTH BimokpemieHi. Ile MoximBo TibkH B aymkax» [12]. BepHanacbkuit
3ayBa)KyBaB, IO CYMHIB 3aBXIH CYIPOBO/DKYE HAYKOBHM TONIYK. TOMYy CyMHIB 1 TOpPOJIXKYE
3anepeveHHs, abo MiATPUMKY ilieil. AJie, SIKIIO CYMHIB XapuyeTbCs TiJIbKH TOJIMM CKENTHUIIU3MOM,
HEJIOBIPOI0 B MOXJIMBICTh OCSTHYTH BHIIY 1JI€10, a BiATaK CYTHICTh peueil Ta SBUIL, NPOTHO3YBATH iX
PO3BHTOK, TO BiH 3aiiBWil, a TO W mKimmmBHA. Jlemoparidye HECTIHKICTh PO3YMOBOI MisTIBHOCTI,
JIe30pIEHTYE OCOOMCTOCTI, BBOAUTH B CTaH amaTii MepCcrlieKTUBU TBOPUOTo MomryKy. CyMHiB IPUITHATHUHA
B HayIll TOJi, KOJM HE MPOTHUPIYUTH, XOY MOXE BUKIUKATH CYNPOTUB, JIOCTOBIPHOCTI (PaKTiB, SKi
(OpPMYIOTBCS TMiJ] BIUIMBOM HE TEOPETUYHOTO, MPAKTUYHOTO CIIOCTEPEKESHHS, JOCII/HKEHHS, BUBUCHHSI.
Amnarizy. BucHoBkiB. [IpakTinuHuX.

Came Tak o4aM HayKOBIS moctajia Oiocdepa K «IpUpoIHa J1abopaTopis», B SIKil BUIBHO IiIOTH
BIUIMBH Pi3HUX (POPM KOCMIYHOI eHeprii.

«Mu MaemMo cmpaBy 3 JIaBHO BCTaHOBJICHOIO JIMHAMIYHOIO pIBHOBAarol — MarepiaibHO-
E€HEPreTHYHUM OOMIHOM IJIAaHETH 3 KOCMIYHUM IPOCTOPOMY.

Bepnancekomy Oyiia mpuTamMaHHa HayKOBa IPOTHOCTHYHICTh. BiH 3actepiras Bin HeoOaymMaHuX Ta
UIKIJIJTMBUX BIUIMBIB HA TIPUPONY. A HAyKOBUH Ta TEXHIYHUI MPOrpec HEe Ma€ HAHOCHTH IIKOJW TPUPO/II i
B Hacizkax — JojacTBY. KoprcHa mepcrieKkTvBa mporpecy Moxe OYTH JOCSATHYTa B TapMOHIHHOCTI
JIFOACHKOI ASUTBHOCTI 3 cWilaMu (3akoHaMu) npupoxau. | Toxi Oyze mMoxiuBicTs mepexony Oiocdepu y
HOBHUH BHIIMHA CTaH — Hoocepy, TOOTO chepy, KepoBaHY pO3YMOM.

Bix reostorii 10 KOJIEKTUBHOTO JYXOBHOTO TPOSIBY. A JIyXOBHICTh pO3yMHa — MOYKHA BBa)KaTH, 1110
1€ 1 € TapMOHisl IPUPOIH 1 KyIbTypHu. Takuii B3a€EMO3B’ 30K B iHTEpecax JIIOAMHU 1 IPUPOAH.

Bueni XX cTONITTS 1ady HOBE XKUTTS iJIesiM KOCMi3My Ta HaTypani3zMmy y dinocodii.

Benbriens HiMEeBKOT0O MOXOKEHHS, Tpodecop ximil 3 Jleinmury, maypeatr HoGemniBcbkoi mpemii
Bineremsm OcBanpa (1853-1932) texx OyB HMaNKUM NPUXHIBHAKOM €HEPreTHYHOI CBIT orisaHocTi. He
HOBa Ha3Ba HAYKOBOI'O TBOpPY, ane akueHTtHa «®dinocodis mpupoan», ne BUEHUH BHUKIAB OCHOBHU
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B3a€MO3ANICKHOCTSH eHepriif IumaHeTH i KocMocy. LOro MoXHA Ha3BaTH TAaKOXK 3aXMCHHKOM
€HEepreTHYHOI CBIT OIISIIHOCTI. BiH MOBTOpPIOE MaBHIX MyapemniB: «Marepisi — nmposB eneprii. Enepris —
peainbHa cunay [15].

Maitxe yBech HaTypasliCTHUHHUNA 3400YTOK 3HaHb Ta KOCMi3M IMOMEpPETHHUKIB OyB CyOJIiMOBaHUI B
IparsIXx aMmepuKaHchKoro Oiosora, exosora bappi Kommonepa (1917-2012), npodecopa I"apBapacbkoro
ta KommymMOilichKOTO YHIBEPCHTETIB 1 3HANIIIOB CBOE BTIIEHHS B €THKO-EKOJIOTIYHIX 3aKOHAX:

1. «Yce noB’s13aHe 3 yCIM 1 OJTHE BIUIMBAE HA IHIIICY.

2. « Himo 3 HiY0T0 HEe BUHUKAE 1 IOCTIHHO KyAUCH MEPETIKaE, AIBAETHC».

3. «IIpupoma 3Ha€ Kparie, HiX JIFOTHHAY.

4. «B mpuponi Hemae Oe3komToOBHOrO 00imy». Ekcrutyaramiss mpupoau Beae OO BUCHAXKCHHS

[potsirom 20-ro i 21-ro CTONITH 3aCTEPEHKECHHS HAYKOBIIIB, TOBAPUCTB OXOPOHH MPHUPOTHOTO
CepENOBHINA, OKPEMHX MPUPOIO 3aXMCHHKIB - PO €KOJIOT1UHI JIOKAIBHI Ta MacIITaOHI KPU3H CTAIOTh BCE
yacTimumMu. Bonn 00yMoBiieHI CIOKUBAbKUM, OaiiyKUM, a IEKOJIM arpeCHBHUM CTABJICHHSM JIFOJWHH
mo npupomu. Mo ii pecypciB 1 mopymieHHsM TpupoaHoi piBHOBaru. CeHT-Ex3romepi mmcaB: “Bci Mu
MaCaXKUPH OJHOTO Kopabisi, mo HazuBaeThes 3emurss’. ToMy 00OB’SI30K KOXHOI JIFOMWHU TIOJISITAE, TIEPIIT
3a Bce, Y MMOCTiiHIM TypOOTi Mpo 06JIaro HaIIOro CHUIBHOTO JOMY, MPO HOTO MaiOyTHE. 60 Te, Mo AmKe
BCE, 1110 CTBOPIOETHCS MOMEPETHUKAMU CTa€ Hal0aHHIM HACTYITHUX MOKOJiHL. HacTymHUM NOKOJIIHHSM B
CIa/IOK He OTPIOHO MepeaaBaTu MpoOIeMu, TIOB’s13aHi 3 ekooriero. OHa UM KijlbKa MOMHJIIOK, 3p0o0eHi
Cy4YaCHUKaMH, CYJIeH Ba)KKO BUTIPABUTH. | 100anbHy K TOMUIIKY — B3araji Maike HeMOXKIHBO. [ToMHIKH
Oymu 3pobieHi B MUHYIIOMY. IX Haciifku omucaHi, oriHeHi. PimeHns npuitMaioThes. MoKHA BUIIPABHTH
1 BpATYBaTH — MO CIiJaxX HACHIiJKOBUX HETAaTHBHHUX BIUIMBIB. POOMTH BUNpaBICHHS BapTO IIBHUIKO, a B
JIETKAX BWIIAAKaX HeraiHo. Ekojoriuni mpoOiemMu JIOKadbHOTO XapakTepy BHUPIMIYIOTHCS CHIIAMHU
pETiOHIB 3 JONOMOIOK JepKaBHUX TMporpaMm. B JeskuxX BHMaAKax eKOJOTiYHI —Herapasau
HelTpani3yoTeea. [IpobmemMu T700aNBHOTO XapakTepy BHPIIIYIOTHCS CBITOBOIO CIUTBHOTORO. KoskHa
KpaiHa Ma€ JIOIYIUTHUCS 31 CBOIM BHECKOM.

Hapa3i BupilieHHs1 mpo0yieM eKOJIOTIYHOr0 XapaKTepy MarTh MICIle, ajie BOHU IIE HEJAOCTaTHI, He
HACTUJIbKHM aKTUBHO OpraHi3oBaHi. 31e01IbIIOr0 MaOTh 30 JUYHUI XapaKTep.

AHaNi3yloun ICTOpPUYHHMH pPO3BUTOK JIIOJCTBA, YBKHHH CIOCTEpirad 3BepHE yBary, IO
OCOOJIMBICTB JIFOJJMHHU SIK CTBOPIHHS PO3YMHOTO, Ma€ J[Ba MPOSBH: aOCTPAKTHO MHCIHTH, 3IiHCHIOBaTH
YCBIJIOMJIEHY Ta TBOPUY JiSUTbHICTD, 3a0€31eUyBaTH MOBHUH KOHTAKT B COIiyMi 1 BOJJHOYAC, Yac Bij 4acy
BUSIBIISTH OalyXiCTh, HITiIi3M i1HEPTHICTh, MPUCTOCYBAaHCTBO. lIpm BCili mToBa3i 10 KyIbTYpPHOTO
Mporpecy, sKe 3AIMCHWIO JIOACTBO Bij 4aciB HeomiTHaHOT peBOMIOIii 0 HAIIMX JIHIB, JIFOJUHA 3aXO0/IHiIa
B 0cOOMCTHH, MiXK 0coOMCTICHMIT KOHQUIIKT. Hacminky KOHQIIKTY BIUIMBANIM Ha Pe3yJIbTaTH HETaTHBHOI
KOJIEKTUBHOT JisUTBHOCTI 1 THM CaMUM JIFOJCTBO TIOPYIIYBajO 3aKOHM NpUpoad. PemiriiiHi 3amosini,
MOpaJTbHI 3aCajid, SKi MPOTOJIONTYBANNCS BiKaMH, BUSBILLTUCS Oe3cwinMu 4u ciabkumu. Heiriactso,
3a0000HH, BOpPOKHEUA y pi3HUX (hopMax HAHECIM YMMAJO HIKOAU SIK JIIOACHKIN KyJIbTYpi, siKa BXOJUIIA Y
KpHu30Bi (a3u, Tak i mpuponi. ExonoriuHa KynbTypa mnepeOyBalia HE pa3 B CTaHi po3ry0ieHOCTI,
cmadkocti, Oyqy4n BaKIMBOIO YACTHHOIO JYXOBHOI KyibTypd. IIpHYMHM 1IbOTO BH3HAYCHI B
KYJIBTYPOJIOTii 30KpeMa, a y dirocodii 3araiom.

[Mo-nepure, kpu3a TyXOBHOI KYJIBTYpH MEPIOIUIHO Majla Miclle B JIOBUILHOMY TPAaKTyBaHHI JESKUX
peJirifHuX 3acaj CTOCOBHO JIFOACHKOTO MPH3HAYEHHS HA 3€MIIi, a caMe — «He3alepeyHiii» MOKIMBOCTI
BOJIOJITH 1 KEPYBaTH CTBOPEHUM JUIS JIFOAWHHM CBITOM TakK SIK JIIOJMHI 3aMaHETHCS, HA BIACHUHA PO3CY/.
®dopmyroun MUBLII3ALI0, K BUIIAN 1MA0eIb KyJIbTYPH, JIFOJACTBO CTAJIO YAaCTKOBO BBakKaTH 1 1e OyJio
MIOMUJIKOIO, [0 BCE HA CBiTi IPU3HAUEHE JIJIs 33/I0BOJICHHS caMe JIFOIMHU, 3HEBAKAIOUYH NIPU IIbOMY TIpaBa
IHIINX XUBHUX CTBOPiHb. AJXKEe HE MOXKHA 3aII€PEUUTH, 10 B XPUCTUSAHCTBI — Lie OyJI0 HaiO1IbII TOMITHO.
B Toii xe wac, Oinpm naBHi penirii Cxomy (iHIYi3M, JDKalHI3M, OYIJIM3M) 3acTepiraiy BiJl TaKOTo
3BEPXHBOTO CTATYCY JIFOJIUHH B TIPUPO/II.

JlroncTBO JAEKONMM 3HUILYBAJO Micusg cBoro nepeOyBaHHS uepe3 BilfHHM, 4Yepe3 HaAMipHY
eKCIUTyaTallil0 CepelOBHMIL, BiA SKOro 3ajJeKajll0 HE TUIBKM MPOCTOPOBO, ajie H iCTOPUYHO.
[TepeTBOPHBIIKCH 3 YACTUHHU MPHUPOIM B aKTHBHOTO Cy0’€KTa, JIIOJMHA Jisjia HE PO3YMHO, a HACIIiIKH
JiSUTBHOCTI MajM ApamMaTudHuil xapaktep. [lounHamucs emirpanii 3 Micup paHille TPUBAJIOrO i CTANOro
nepeOyBaHHA. [, MOXKIMBO, IO Ha PiBHI MiACBIAOMOCTI, HACIIAyIOUYM BYEHHS THOCTHKIB, "mMoanHa Oe3
MO>XKJIMBOCTI BIIHOBJICHHS, pyHHYye naHmmadT; i e Te X came, IO BaHAai3M IO BIIHOIICHHI 0
nmaM’ ITHUKIB KyJIbTYypH... TakuM gyuHOM, 301MHIHHS TIPUPOIH 1 3HUIICHHS IICEBPIB KYIbTYpH HEMOXKHA
BBa)XKaTH HACIiAKOM OOpOTHOM 3a iCHYBaHHs, CIiJ PO3IJISAATH SIK 3JI0YHMH 1O BiJHOIIEHHIO 10 HAIIAJKiB,
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SKUM JIOBEJEThCs MepedyBaTtu Ha 30iaH1IIHM mmaHeTi”, — sk nucas JleB ['yminboB. OxopoHa npupoau Big
monnan JleBa MukomnaiioBnda, ipy BCiii HOro macioHaApHOCTI - HEOOXimHICTh. MOKHA KPUTHKYBaTH B
iIOMY Jesiki TBOPH 1 3rayBaHHil TpakTaT LBOTO ICTOPHKA, KYJNbTYpOJora, aje AesKi AYMKH He
BTPavyaloTh 3HaUeHHS, 00 BOHH CYTOJIOCHI 3 TYMaHi3MOM HayKOBOi CIIUTBHOTH.

[lo-mpyre, miomuHA € €AMHWM CTBOPIHHAM Cepel MeIKaHIiB Oiocdepn, sKa 3HHIIYE cOOi
MOMIOHMX, BUXOASYH TIIbKA 3 MUTTEBUX IOTpeO, Oa)karoud BAOBOJBHUTH IPHUMITHBHI iHCTHHKTH, 200
BUITYCKAIO4X Ha «BOJIO» CAIM3M, HACOIOKYIOUMCH BOMBCTBOM CJIa0ILIOr0, «MEHII BaAPTiCHOTO.

B icTopii moacTBa noMiyeHui i kaHiOamisM. B nesikux HaponiB sk TpamuilifiHa npaktuka. Herigni
rymaHi3My BuYmHKH. [IpakTika cacdapi K MOIIOBAaHHS HA MMEBHUX BUAIB TBApWH, 3MEHIIYE MOMYJISIIIO 1
HAaHOCHTh IIKOAM JAOBKULIO. JKOpCTOKE KajilTBO HOCOPOTiB, CJIOHIB 3apagdl OTPUMaHHA POTOBOL
TUTACTUHY YW OUBHIB, TEX HE POOUTH JIFOJIUHI YECTi.

Tomy, ekcruryaraTopchka, a MONEKYAHM 1 >KOPCTOKAa AiSUTbHICTBH JIFOJICTBA, CIpsMOBaHa Ha 3a0iit
JMUKAX TBapHWH, 3HUIICHHS JIiCiB, YHIKAIIEHOI POCIMHHOCTI B Pi3HI Mepiou, B PI3HUX PEriOHax T03BOJIIE
3pOoOUTH HEBTIIIHUH, X04a | He 3aranbHUil, BACHOBOK: JIOJMHA HA CYy4aCHOMY €Talli Mocijla HalBUIIUiA
CTaTyC €BOIIOIIi, aje BoHA X oOpana coOi (iHampHY poib. B OiojorivHOMy miaHi BAOCKOHATIOBATHCS
JIOJICTBO BXKE HE MOXe, a (Di3ioNorivHo miamaeThest MeTaMopdo3i, 3paKyroun CBOIO MPHUPOAY, 3apau
MOJIHUX MPUMX YH CIOTBOPEHUX IJCHHMX MPOIO3MIIiNA, BUKOMAHUX 3 JAJIEKOr0 MUHYJIOr0, KOJH Ti ijel
CYMHIBHOI siKOocTi Oynu croTBopeHi. B comiansHO-MOpanbHOMY IUIaHi JIFOJCTBO MAa€ IEPCIEKTUBH
3aranpHOi Tymasizamii. TidbKH JyXOBHA €BOJIOIS OUTBIIOCTI 3MOXE CTPUMATH TEYEepPHY MOBEIIHKY
NEBHUX 1HAMBIIIB, TPYN cepell SKUX TPOIOBIIYEThCS arpecUBHICTh, HEMOBara 10 JKUTTSA 3arajioM, a
3aru0enb 1HIINX KUBUX CTBOPIHb BBAXKAETHCS HOPMOK. BUXOBaHHS ryMaHi3My 1 MHJIOCEPAs 10 BChOTO
JKUBOTO TIAKPECTIOEThCSI 3BepHEHHAM 10 ItojcTBa IBana-IlaBna npyroro (K.Boittuna) y I[locnanni mo
Mixnaponuoro mast mupy 2001 poxy: «Y MUHYJIOMY BiIIMIHHOCTI KYJIBTYyp YacTO CTaBalId KEPEIOM
HEMOpO3yMiHb Ta BIilH...B3a€MHA BiJKPHTICTb...MOX€E NPHUHECTH BEIUKY KOPHCTh Yy CHpaBi MUpY 1
3araJbHOMY 100poOyTY JroncTBay. Kapons BoiiTina sk qromuHa i SIK CBSAIICHHOCTYKHTENb 3aCyIKyBaB
CWJIOBI METOAM 3axXOIUICHHS TepuTopiil. BiifHM, sKi pyHHYIOTh XHUTTA 1 3HHUINYIOTH MOBKULIA. BiH
3BEPTaBCS JI0 JIIOJICH, 3aKJIMKAI0YH JI0 JIFOJACHKOCTI: «...TiHICTIO JIFOJJMHU HE MOXKHA HeXTyBaTm» [18].

He mMo)kHa HEXTyBaTH TiJIHICTIO JIIOJAWHU, HE MO>KHA HEXTYBAaTH MPaBOM TBAapHH, POCIHH, BCHOTO
HPUPOJHOTO apeaiy i Haap. | e mpaBo MOBHHHE JIEXKATH B OCHOBI €THKO-€KOJIOTIYHOT KyJIbTYPH.

[IpaBo miozelt BinoOpaxeHne B «30510TOMY MpaBuii eTHKW». [IpaBo >KUBUX CTBOpiHB BinoOpaxKeHe
HE TUIBKM B OXOPOHHHX JIOKYMEHTaX, ane OOepekHO Ta BHBAXKEHO 3all03MYeHE 3 XYJIO0XKHBOI,
nyOminUcTUYHOI JiTeparypu. 3 HAayKOBO-TIONMYJISIpHUX (ibMiB, ajbMaHaxiB MaHOpiB, TeJNeBi3iHHHUX
icTOpiH, SIK y BUIATHOT'O HATYypallicTa i BUMTEs, oMy sipu3aropa mnpupoau cepa Jlesiga Arrendopo. Lo
HeTIepeciuHy JOANHY IiKaBO 6AraTo IIO: apXeoNoris, MAJCOHTOJIOTIs, eKOIOoris, KyabTypooris. Koro
BHECOK B €THKO-C€KOJIOTIYHY CHCTEMY 3HaHb BHCOKO OI[IHIOIOTH. Y BCTymIi 10 cBOe€i kHuUrH «OKuBa
ianeta» JleBin 3a3Havae, M0 WOro MeTa IMojsrajia Bi«...pO3IOBICTH, K TBAPHHHHUN 1 POCIMHHUI CBIT
HAIIOl MJIAHETH PO3BUBABCS Ha MPOTSI3i TPhOX MUIBAPAIB POKiB...» [17]. [Ipouec HeOyBanoi THTAaHIYHOT
npaui [Ipupoau. 3 nmoBaru a0 Hei, el cBiT HEOOXiTHO 30eperTu.

®dopMmyBaHHS €THKO-€KOJOTIYHOI KYJIBTYpH — MPOLIEC HE NMPOCTHUH, TPUBAIWK i JOCHThH LIKaBHH.
UYepes corianbHi, TOMITHYHI TPUYUHH, CEPE]l IKUX BapTO BUOKPEMHTH 1 Te, 110 Y CUTLCHKUX JKUTEINIB, SKi
paniire Oynau Oinbiie HaOMMKEHI 1O MPUPOAM, BTeda (BHMYyIlEHAa 4 J0OpOBUIbHA y MicTa) 3abpaia
novyTTa Jr000Bi 10 3emii, abo 3pobuia me mouyTTs cialbmuMm. Binrak y ixHix HamaakiB Bxke Oyia
NpUCYTHS OaiiyKiCThb 1O PIIHOTO KOPiHHS, a 0 3eMJIi-TOAYBJIBHULI - BUHMKIA BigdyKeHicTb. s
CeJISTHIUHA 3eMJISI, IPUPOJIa — Bee OiNIbIle MaH [[IHHICTh MaTepiabHui QOHII, K HepyXoMe MaiiHo. JlaBHS
TPaJUIIis 3eMJICKOPUCTYBaHHSI 1 TTUOWHHI 3B’SI3KK 3 TIPUPOJIOI0, SKi paHillle MPOpOCTaId B KPOB 1 TUIOTH,
HACTIIBKH Ocjaliy, 10 Ha MOBEPXHI KyJIbTYpHOro (yHAaMEHTY BHOYAyBaJlach LIKiJJIUBA TEHICHIIIS:
TINBKY €KCIUTyaTallisi IPUPOJHUX 0aratcTs, 0e3 YCBIIOMIICHHST HACHIJIKIB TAKOTO MParMaTu3My.

JlaBHS HapoJaHa TpaJullisi MMOCTIHHO HarajayBajia i HaB4aja MOJIOJb: 0e3 JroOOBI JI0 3eMii, sKa
Japye, OXOPOHSIE, MPOTIOHYE, HAaBUa€, MaOYTHE KUTTSI OyZe KaJoTiTHUM.

I, BigTrak, ekoyoriuHa KynbTypa Mae€ ocoOJMBe 3Ha4YeHHA. B i OCHOBI TOBMHHE JeXaTu
YCBIJIOMJICHHS: JIFOJIHA — JIOHOD. [Iprpo/ia — permITienT.

3BHYaiiHO, HE MOKHA BCE OL[IHIOBATH TINBKH B ApPaMaTHYHHX HACTPOSAX 1 TEMHHUX KOJIbOpax Lei
IUIACT KyJBTYpHU. AJie, OLIHIOBATH JIIOMUHY 1 11 AisTbHICTE HeoOXigHo. 11106 yHuKaTu mosBu mpodiiemMm
JIOKaJHHOTO YW MACIITa0HOTO MOPYIIEHHS Yepe3 IIKIIINBY JIOJACHKY MiSUTBHICTh. YHUKHYTH MpoOiIeM
JTIOTIOMArae i MOCHJIaHHS Ha 3aKOH JICTEPMIiHI3MY: 3yMOBJICHICTh SIBHII TPUPOIH, CYCIIIHCTBA 1 MUCICHHS.
SK mokaszye TpakTHKa, JKepena, sIK MPUYMHA aMOpAbHOi, 4acTo HeOEe3MEeYHO! MisUIBHOCTI JIIOJMHU
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MOXYTh OyTH pi3Hi. | mpoBuHU mroneil nepen npupoAoio Tex pizHi. OnHI PoOIATH MWKOLY CBIIOMO, 1HII
— HecBigomo. OTxe, 00 YCYHYTH 3arpo3y €KOJOTIYHOI TII00aibHOI KatacTpodH, JIFOJICTBO Ma€ JisATH:
BUTIPABJIATH, JIOTIOMAraTd MOpPUPOMl, PEKOHCTPYIOBaTH, 3a0E3MEeUYWTH, HE 3BaKaroud Ha ¢i3uuHi Ta
(hiHaHCOBI BUAATKH, SIKI MOXKYTH 3a0€3[E€UUTH MPOrpaMH HE TINBKH [0 OXOPOHI JOBKIILIA, 8 KOMILIEKC
OCBITHIX 1 HAYKOBHX 3aC0O0iB MO BIIPOBA/DKEHHIO €THKO-EKOJIOTIYHOTO HAaBYaHHS Ta BUXOBaHHS. Jlopororo
I[IHOYO, ajie IOBEPHYTH PIBHOBArY 1 TapMOHIIO MiXK JIIOZCTBOM 1 IPUPOAOI0 BKpail HEOOXiAHO.

I mouaTok - 3MiHa CBiZOMOCTI, NIpU SIKiH BUXOBaHHs MPHUBHECE Y CBIIOMICTh TiCHO MOEAHAHI MiX
00010 €TUYHI Ta €KOJIOT14HI 17€el.

A Bim ige# M0 MPaKTUKH — BUXOBAHHS MOPAIbHOI OCOOMCTOCTI, KOPEIIAIisl MOPAIBHOI TisUTBHOCTI,
YTBEPIKECHHSI MOPAJIBHOTO XapaKkTepy.

TexHiyHI Ta TEXHOJOTIYHI MOMJIHMBOCTI JAlOTh JIOJACTBY IIBHIKO, SKICHO OOMIHIOBaTHCS
HeoOximHoto iHpopMariero. IIpo mpiOHI Ta Benuki mpoOIeMH, IO BUHUKAIOTH IPH 3MiHI IPHPOTHOTO
cepenoBHINa. BuSBIATH Ta MIATPUMYBATH IMO3WTHBHI 3MiHM 1 3amo0iraTé HETaTUBHUM HacIiIKam
TEXHOTEHHOTO BIUTUBY Ha AOBKiLIA. Lle, B cBOlo 4epry, JO3BOJIMTH IUIAaHYBaTH i MPUMMATH BiAMOBigHI
pimenHs. KonTpomioBath TipolleC BWUKOHAHHS IUIAHOBHX 3aBlaHb Ta TPOEKTIB. Bim 3MiHK
CTIEI[iaNli30BaHOTO BiTHOIIEHHS YaCTHHU CYCHLIBCTBA, SIKE Ji€ Oe3MocepeqHbO B TICHIM ONM3BKOCTI JI0
npupoau (MPOMHUCIOBUN BUIOOYTOK 3 HaJp, OKEaHiB, BOAOIM) Oylle CKpi3b 3aKOHOJABYO KOPETYBaTHCS
BUOIp 3arajbpHOI JIiHIT MOBeMIHKKA. ICTOpHYHA BiJNOBIANBHICTh 32 MalOyTHE JIFOACTBA 1 MPUPOIM, CTAE
MOpaBHOIO BiJIMOBiMaIbHICTIO. [HAMBIAyallbHA Ta KOJEKTHBHA BiIIMOBIAAaIBHICTE B3aEMHO OOYMOBIIEHI,
3anexHi. [To mpuHnuny: « Bei BiAmoBimaroTh 3a BCix». A 1€, SK BiIOMO, 3aJI©KUTh BiJl 3MI0HOCTEH
JIOAMHY, JIOCBiMy, 3HaHb 1 MOMJIMBOCTEH OCMHUCICHHS THX CHTyallii, TpH SKUX BiAOyBa€eTbCs
MIEPETBOPEHHS ONPEIMETHEHNX Hal0aHbh HAYKH 1 TEXHIKU B 3aCi0 BIaCHOTO PO3BUTKY, CAMOBHXOBAaHHA. Y
BCil TIOBHOTI MOCTa€ MUTAHHS MOPAIbHO-TYMaHiCTHIHOT np06neMH' TIJBKU JIOAMHA BiATIOBiJAbHA 32
MOTHUBH 1 HAaIIPSIMKU AISUIBHOCTI CBOEI NEPETBOPIOBANILHOI CHIIH, SIKI CTOCYIOTBCSL SIK CaMOi JIFOJAMHH, TaK 1
npupoau. [i Miciig i posi B KMTTi, Ha MiaHeTi, Ha 3eMJi i B moBiTpi. B mpoctopi i yaci. Ipuuunu i
HaCiAKK MaibKe 3aBXIOW OYEBHIHI, 1 TUIBKM 3pinka OyBarOTh NPHUXOBAaHMMH, IMONEPEHKYBAIbLHUMU,
curHabHUMH. CIOHYKAalOTh 3MIHIOBATUCS TMMiJ BIUIMBOM IPHPOAHOI HEOOXimHOCTi, abo I1HCTHHKTY
caMo30epeKeHHS, IKUH JIFOJIN TEX 3aII03MYHUIN 3 TIPUPOIH.

OTxe, 3 TyMaHi3My BUHUKA€E 1 MUJIOCEPsl, 0OepexHe, UyTIUBE CTAaBJICHHS SIK /0 JIIOJUHH, TaK 1 10
npupoau. Jlioguna — gura npupoau. | moBuHHa HaBuatucs B Hei, Hacamiepea. Bce B cBITI
B3a€MOIIOB’S13aHO 1 NPUPOJa — TOJIOBHHMH pEXHCEp Ta BUKOHABEIb. JIIOJCTBO NPETEHAYE Ha POJb
CLieHapucTa, rnepedyBalouy IpH LbOMY Hacmpasli B craryci cratucrta. llepedpazosyroun B.lllekcmipa,
MOYKHa JI03BOJIUTH cO01 peMapKy: IpUpOJa HE TeaTp, a JIOIU B Hil He akTopu. CBIT TyXOBHHUI BIUIMBAE
Ha MaTepiajbHUA, a MaTepialibHUH 3aJIeKUTh BiJ JyXoBHOro. Halikpaiiie, Koiu JBi TOJOBUHKH I[iJIOTO
NPOTOPIiiHI. 3aMKHEHE KOJIO B3a€MOBIUIMBIB 1 B3a€MO3JIC)KHOCTI.

YTBepAKEeHHS MOPaAJbHO-TYMAHICTUYHOTO BiJHOLICHHS [0 NMPHUPOIM MOBHHHO CTaTH Ba)KJIMBOIO
BHMOTI'O0 HAILIOT €TIOXHU.

CraBiieHHsI JIIOJUHA IO TIPHPOIM 3aBXKIM MOBUHHE MaTH €TUYHY OIIHKY. Tak camo, SiK JIFOJAMHA
OLIIHIOE 1HILHX JIIOJIEH, AEKONIH 1 caMy cebe, Jarouu MOpajbHy XapaKTepUCTUKY. AJKe, €THKA - [I€ HayKa,
a Mopanb — 00’€KkT ii BHBUEHHs. | Hime Tak HE OIHIOETHCSA OJpa3y XapakTep JIIOAWHHU, ii PiBEHb
BHUXOBaHHS Ta OCBITH SIK B HAOYHOMY MPOSIBi, I 9ac CHOCTEPEKESHHS 3a JIFOJUHOI IiJ Yac IpoIecy
CHIUIKYyBaHHS: “NI0JUHA-TIpupoa-moauHa”. IloBeainka B mMpUpoi, CTaBICHHS A0 NPUPOIH, PE3YIbTATH
nepeOyBaHHS B JOBKULI - B [bOMY JIQHIIOKKY B3a€EMHH «Ha (DOHI MPUPOIM» TEX IMOMITHUMH CTAIOTh
PiBHI Ta SIKICTh CIUIKYBaHHS JIFOIeH MiXK cO00T0.

VY craBneHHI 10 MPHUPOJM, HA JKalb, IIe NMEePEeBaXKae y NESIKUX JFOJIeH BCEIO3BOJICHICTh 3JIaMaTH,
nopy0artu, CajuTy, 3a0paTtu 3 co00r0 Oiblle, HiXK MOTPIOHO, HAKMIATH CMITTS TaM, Jie HOMy He Micle,
MOKAJIIYNTH JKWBE CTBOPIHHS, IMOJIOIOYM HA HHOTO, BUCMUKHYTH 3 THI3Ja NTallaT, Y4 3 HOPU May
TBapUHKY, MaTIp AKOI BIJJTyunIacs Ha SKUiCh yac. Li 7ii, BUMHKKA MOYKHA OI[IHIOBATH 3 TOYKH 30PYy €TUKHU
K TepBiCHE AMKYHCTBO, BapBapcTBO, SKE HE JHUYUTh LHMBUII30BaHId JOAMHI. SIKIIO Jerko,
0E3BiANOBIAILHO JIOOU PYHHYIOTH CYCIiIbHI BIZHOCHHH, TO TaK CaMO BOHU PYHHYIOTH BiJIHOCHHH 3
PUPOJIOIO.

MopainbHi acnieKTH BiIHOLICHHS JIIOJUHMA A0 JIIOJUHM Ta JIIOJUHU J0 NPUPOAU LIIOCTPYIOTHCA,
¢ikcyroTbes (HMOBIPHO) caMor0 Mpupooio. He ocMuciieHi TI0AMHOIO HACIIAKHA, MalOTh 3BOPOTHY CHILY.
He oppazy, ame nwimre depe3 MEBHUM MPOMDKOK dacy CIPAIIOIOTh OyMEpaHroM Biamadi HEOIMiHHO.
Ocs TOMy, MOpaJbHHH MEXaHI3M COBICTI, OOOB’SI3Ky, MOPajbHOI BIAIOBIJAIBHOCTI HAI3BUYANHO
BXJIMBHUH y BUXOBaHHI €TUKO-EKOJIOTIYHOI CBIZIOMOCTI, & 3aTHM 1 IiSUTBHOCTI.
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MopansHe BUXOBaHHS Iependayae MoBary y CTaBJICHHI A0 NMPUPOOM SK HEOOXiAHY CKIIaIoBY
MPOIIECY BHXOBAaHHS TyXOBHOI OCOOMCTOCTI. BuxoBaHHsS BigOyBaeTbcs Ha YITKOMY PO3YMiHHI ABOX
BUXIJHUX KpUTEPiiB Mopaii: Jo0pa i 371a, siki 3aknaneHi B 30JIOTOMY npasuni etuku: «HuHH 3 iHIIUME
Tak, sIK TH XOYelll, 100 YMHUIIN 3 TOOO0».

BucnoBku. TakuM gynHOM, Tiporiec GOPMYBaHHS €TUKO-EKOJIOTIYHOI CBITOTIISITHOCTI 3AJIEKUTH Bij
pi3HMX 3HaHb: HEOOXITHOTO, BUMIAJKOBOTO, IHTEIEKTYaIbHOTO, JOCTOBIpHOTO. | eTHKa 3anuImaTuMeThCs
BOXJIMBUM NMPAKTHKYMOM OILIIHKH MOPANBHOI MO3UIIii, MOPaIbHOTO BHOOPY, MOPaJbHOI AisNIBHOCTI, SIKi
3aCBOIB MOpABHUI Cy0’€KT, 110 BXOAUTH B IPUPOAHE CEPEIOBUIIIE.

®opMyBaHHS OCBITHBOTO MPOIECY MIPAKTHKYE BiJIaBHA UIAX 3HAHB: Bif i1€i, 10 chopmymbpoBaHOi
OYMKH, BiJl TiMOTE3W 1O Teopii, Bifl apryMeHTy 10 (akTy, Bil MPOIO3WLii A0 JA0Ka3y, BiJ MO3MLIi 10
BYCHHSI, OSIBM HAYKOBOI ILIKOJIM, IIOMYJISAPHU3alii €THKO-eKOJIOTTUHHIX 3acall, sIKi MPOUIUIN BUIPOOYBaHHS
4acoM.

1.KynpTypa coinkyBaHHA 3 NPUPOJOI0 XaOTHYHO HE BUHUKAe. BoHa pe3ynbraT milecnpsMOBaHOI
NPOCBITHUIIBKOI Ta OCBITHBOI poOoTH. [IpOCBITHMIITBO, B CBOIO 4Yepry BHUXOBYE, KPHTHUKYIOUH.
HETATHBHE BI[HOILIEHHA JIO IIPUPO/U — LJE BTPATA 3B°A3KY 3 HEFO. Tax 3BaHi “mobureni
mpupou”, B OUTBIIIOCTI JIWIIIE THMYACOBI TOCTI B Jici, HAa Oepe3i pikd, OraHO BUXOBaHI, SKi IilOTH 1O
NPUHIMITY “4yJ0BO NPOBEJCHUN Yac”, HE aHANI3yI04d, HACTiJAKA CBOTO THMYacOBOTO TepeOyBaHHS Ha
JIOH1 IPUPO/II.

2. Mopanp — 0co0aMBa 4acTHHA yXOBHOI KYJIBTYpPH, siIKa OOyMOBIJIEHE CHCTEMOIO 00’ €KTUBHHX
YMOB CYCIIJIBHOTO XHTTS 1 PO3BUBAETHCS 1CTOPUYHO. MOpabHICTh SIK MPAKTUYHUH MPOSB, HACTABHUK 1
KOHTpOJIEp, ICUXOJIOTIUYHMHA Ta TeJarorivyHuii MeXaHi3M BIUIMBY. 3apaau Onara, CIpsIMOBaHHMN Ha
nmo3uTuBHI 3MiHW. [lpu ymoBi, mo B apceHam OymyTh TepeKoHIHBI aprymeHtd. Komm kopucHa
iH(MopMarltis midae 10 Ay, Ceplls JIFOAUHHU, KOJIH CBIIOMICTh MpHiiMe, KON HaOyie YMHHOCTI MOPaIbHO-
€KOJIOTIYHA TPaauIlis, TOJI HAacTaHe peajbHa MOMJIMBICTH 3yIMHUTH C€KOJIOTIYHY HEOE3NeKy, sKa
JIAHITFOTOBOIO PEAKITIEI0 3aTHA TIEPETBOPUTHCS Ha KaTacTpody.

OTxe, TI0AM TIIOTH BIAIOBIIHO IO CBIIOMOCTI, BOJ, Oa)kaHHs, MOTpeObn. BUXOBYIOTHCS 4n camo
BUXOBYIOTHCSl 3TiZJHO MOpaJbHHMX MOTJISIIB, YSABICHHAM Mpo a00po i 3mo. Jlroaw BiAmOBinayibHI 3a
OUTBIIICTh CBOIX BUMHKIB. A BYMHKHM IIOB’s3aHi 3 MEPETBOPIOBAILHUMH JiISIMH JIFOJMHHU B COLiyMi 1 B
npuposii. HocissMu MoOpallbHO-TYMaHICTHYHUX ifeii MOBUHHI OyTH HE TIIbKW HAyKOBIIi, aje W MIMPOKi
KOJIa TPOMAJICKKOCTI, comianbHO-ayXxoBHi iHcTHTYMi. llIkoma, BH3, mepkoBHi cHiibHOTH, TOBapHCTBA,
Tene0aueHHs, PaJIOMOBIICHHS, MHUCTELbKI 3aKiaji. 3J1aro/KeHO, HE CYNEPEewWINBO KOJCKTHBHE
BUXOBAHHS NPALO€ Ha CIIUIbHY KOPHUCTb.

3. BuxoBaHHs Ta NpocBiTa — 1€ MapayeibHi NIISIXHU, IKHMHA MalOTh aKTHBHO PYXaTHUCS CyCIiJIbCTBA
Hallii, 3arajJbHOIUIAaHETApHA CIHIJIBHOTA — 3apaju 30€peKeHHS JKUTTA Ha IUIaHEeTi y BChOMY HOTO
pizHOMaHITTI. JKUTTS, sike Ma€ PaBo KUTH, MA€ IIPAaBO OyTH BU3SHAHUM B CBOEMY IIPUPOJIHOMY IPaBI.

OcBiTa Ta BuXOBaHHS BiAOyBalOThCS mapaienbHo. llounHaroTbes 3 OUTHHCTBA. Biache 1o
3aJIe)KHICTh BUXOBAHHSI Ta OCBITH IPAaKTHUKYBaB, MOKa3yBaB, MOSCHIOBAB OJIWH 3 HaWKpaluX MeJaroriB —
Bacuis CyXoMIMHCHKHI. Moro mejaroriuse Kpemo CTOCYBAloCs TICHOTO B3a€MO3B’SI3KY JHTHHH i
npupoad. Bin HaB4uaB 10OpOTH, 3BEpPTaB yBary Ha Kpacy pOCIHH, TBapuH. HaBuuB ciyxaTtH, 6auuty,
YyTH, pO3Mi3HaBaTH, BiguyBath, Oepertu. IlemaroriuHe HamOaHHA 3aJIHWINAETBCA aKTyadbHUM 00
nepeBipeHe 4YacoMm: BYHTHCS 3aBxau. OTpUMYBaTH 3HAHHS, JUIMTUCS 3HAHHSIMH, OCMHCIIOBATH
npobiemu, He OOSIYUCh BUPIIIYBATH iX, MiAOMpatodn 3aco0u, NpUiloMH BiAMIOBIAHO 10 HAsSBHOI CHUTYyAil,
yacy, oocraBuH. Bacunp CyxOMIMHCBKHMI BiJiaBaB ceple JIiTSM. A HaTOMICTh 3HaB, II0 B TapMOHIi 3
c00010, 3 MPHUPOIOI0, 3 JIOJBMHU HAPOJUKYEThCS TPOMAJSHHH KpaiHW. ByTu rpomajisHuHOM — Iie OyTH
YACTHHOIO 3€MJIi, Ha SIKiH JKWJIM MPEAKH, IIe OYTH CBIIOMHM HEOOXITHOCTI OeperTH 1 3aXHUIIaTH PiAHY
JOMiBKY, 3€MJII0, IPUPOLY, SIKi € crlpaBxHIMH ckapOamu. JKuTw i TBOpWTH, HE 3aBAAIOYM IIKOAM Hi
monasaM, Hi npupomi. He 3a0yBatM HacTaHOBY BHIATHOIrO mejarora: «Y JIMTHHCTBI 3aKJIaJa€ThCs
JFOIChKHI KOpiHb. YKOMHOT JIFOICHKOT PUCOYKH MTPUPO/A He BiANuUTiye, BOHA — TIUTBKH 3aKiaace. .. » [16].

Orxe, cucremMa 3HaHb NP0 NPUPOLY, sKa TOYMHANAcs sK Harypginocodis, 30epirae
OCHOBONOJIOXKHI 3acaau rapMmoHiaux B3aemut: JIIOAUHA-IIPUPOJIA. IIpupona — nepBuHHA, TBOPELD.
JlroauHa — BTOPUHHA, JUTS NPUPOAUA. PO3yMIiHHS 1IbOTO CIIMPAETHCS HA OCBITHI T4 BUXOBHI 3acaju, sIKi
BXKE HalpalbOBaHi, BUBIpeHi, NpUiHATHI. BogHoUac, exonoriuna eTuka K Hayka, J03BOJISIE IIYKaTH HOBI
igei, HOBI mpomo3uuii 1 BOHM OyIyTh NPHHHATI, SKIIO HE CYNEPEUUTHMYTh MOPAIbHIA KyJIbTYypi.
KyneTypa mpoOymKkeHHs IHTepecy MO0 CBITy, ce0¢ B CBIiTi, 3HAYCHHS MPUPOIH IS BCIX 1 KOXHOTO
MTOBUHHI 3aJIUIIIATUCS B IPIOPUTETAX AYXOBHOI Ta MaTEPialIbHOI AisSTBHOCTI.
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CERTAIN ASPECTS OF ETHICAL AND ECOLOGICAL WORLDVIEW IN
RETROSPECTIVE OF GENERAL PHILOSOPHY

The article examines the process of merging ethics, ecology and energy management that has lasted
for hundreds of years and is a collective product of the world’s knowledge.

Nature came to be understood as a complex of living and inanimate organisms. Everything is
united in one living important chain. Karl Jaspers draws attention to the efforts of people to get the most
out of nature through increased exploitation of resources and violence.

Humanist A. Schweizer demanded a reasonable attitude to nature. Ecologist Leopold Aldo also
drew attention to this issue. The idea of cosmism was started by Thales of Miletus (624-547 BC). The
term "space” - probably introduced by Pythagoras (570-497 BC)

Representative of natural philosophy Heraclitus the Dark of Ephesus (540-480 BC) believed: "The
world is one and whole. It was never created by anyone".

Millennia later, natural philosophy and cosmism received a "second breath". German researcher A.
Humboldt (1769-1859) in his book "Space" stated "... two planetary shells, air and sea, which form a
single whole in nature, they depend on all the diversity of climates, .. affects the distribution of sea and
land", "And the planet as a whole is affected by space..."

In 1915, O.L. Chizhevsky (1897-1969) in Moscow wrote a report "Periodic influence of the sun on
the Earth's biosphere."”

The outstanding scientist Academician VI Vernadsky (1863 - 1945) created a comprehensive
doctrine of the biosphere.

It was Vernadsky who prompted the scientific world to look differently at the problems of mankind
related to nature and space. The naturalistic knowledge and cosmism of predecessors was sublimated in
the works of the American biologist, ecologist B. Commoner (1917-2012), a professor at Harvard
University.
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1 "Everything is connected with everything and one affects the other."

2 "Nothing arises from nothing and constantly flows somewhere, dissipates"

3 "Nature knows better than man™

4. "There is no free lunch in nature." Exploitation of nature leads to depletion of resources and
deformation of its image.

The formation of ethical and ecological culture is a multifaceted and long process. Humanism is a
careful, sensitive attitude not only to man but also to nature. From education and upbringing to reasonable
actions for the sake of harmonious life on the planet. The human factor influencing nature must be
careful.

Key words: philosophy, ethics, nature, man, humanism, ecology, naturalism, cosmism, culture,
worldview.
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BIAOMOCTI NPO ABTOPIB

Anamenko fpociaaB OJieropuyd — JIOKTOP TEXHIYHUX HayK, npoq)ecop, 3aBimyBad Kadempu exoJoril
IBaHO-®paHKiBCHKOTO HAI[IOHATBHOTO TEXHIYHOTO YHIBEPCUTETY HAPTH i rasy;

Apxunosa Jlionmuiaa MukoJiaiBHa — JOKTOp TEXHIYHHUX HayK, mpodecop, 3aBiayBad KaQeapu Typu3sMy
IBaHO-®paHKiBCHKOTO HAIIOHATHHOTO TEXHIYHOTO YHIBEPCUTETY HAPTH i ra3y;

Baxanyk fIponoaxk MupociaBoBud — HaykoBo-BupooHm4a dipma "[HTEKCy», m.IBano-®paHKiBCEK;

bakape Toaysone — acmipadt, AQpUKaHCHKUH ITHCTHTYT HAyKOBOI MOJIITHKY Ta IHHOBAIIil, YHiBepCUTET
Obademi ABonoo, mrat OcyH, Hirepis,

Bbaomuncbka Bioserra AuToHiIBHA — acucreHT Kadempu IBaHo-OpaHKIBCHKOTO HAIIOHAIHLHOTO
TEXHIYHOTO YHIBEPCUTETY HAPTH i razy;

Bapagin [Imutpo BonoaumMupoBuy — KaHAMAT TEXHIYHUX HAayK, HAYKOBUH CHIBPOOITHHK IHCTHTYTY
TeJIeKOMYHIKaIi# i rmobanpHOTO iHpOpMatiitHoro npocropy HAH Ykpainu, m. Kuis,;

Boek FOuisi PomaniBHA — BUITyCKHHLI Jpyroro OCBITHBOTO piBHS 3a cremianbHicTIO 101 Exomoris
IBaHO-®paHKIBCHKOT0 HAI[IOHAJIBHOTO TEXHIYHOTO YHIBEPCUTETY HATH 1 rasy;

ILnynra Ba Limynra QuekcaHap-MoOJOAIINNA — KaHAWAAT HAyK 3 MDKHapOJHOTO TMpaBa YHIBEPCUTETY
E€KOHOMIKH Ta mpaBa UkyHHaHb, aIBOKAT aaBoKaTypu KiHIIAcH, acHCTEHT Ha IOPUANYHOMY (PaKyIbTETi
Binbnoro yHiBepcurety Kinmacu, Jlemokparnuna Pecrry6mika Konro;

Kapnam Maxcum OJieroBut — 10KTOp TEXHIYHUX HayK, MPO(Ecop, MPOPEKTOp 3 HayKOBO-TIEAr OTi4HO
pobotu [BaHO-PpaHKiBCHKOT0 HAIIOHATBHOTO TEXHIYHOTO YHIBEPCUTETY HATH i Tazy;

Kapnam Oaer MuxaijioBu4 — JOKTOp TEXHIYHUX HayK, ipodecop, npodecop kadeapu eHepreTHIHOTO
MEHE/DKMEHTY 1 TEXHIYHOI AiarHOCTHKH [BaHO-DPaHKIBCHKOTO HAIIOHAIBHOTO TEXHIYHOTO YHIBEPCUTETY
HaTH i razy;

Kapnincsknii bornan BosogumupoBu4 — 3100yBad TpeThOT0 OCBITHROTO PiBHS 32 crienianbHicTio 101
Exonorist [Bano-®paHKiBCHKOTO HAIIOHATHLHOTO TEXHIYHOTO YHIBEPCUTETY HAQTH i Ta3y;

Kauana Tapac BOF}IaHOBI/I‘l — KaHIuzaat TEXHIYHUX HAYK, JIOIICHT, JIOLEHT Kadeapu ekosorii IBaHo-
®paHKIBCHKOTO HAI[IOHATBHOTO TEXHIYHOTO YHIBEPCHTETY HATH 1 rasy;

Ko3ziii IBan CepriiioBuu — KaHIUAAT TEXHIYHMX HAyK, MAOIEHT, JOUEHT KadeAapu eKoyorii Ta
MIPUPOJI03aXUCHUX TEXHOJIOTIH CyMCBKOTO JIEPKABHOTO YHIBEPCHUTETY;

Kopuemaiok Mapta BacuaiBHa — kaHAuAaT TEXHIYHUX HAyK, 3aBijyBad jaboparopii BUMipIOBaIbHOT
naboparopii aHAJII THYHOTO KOHTPOJIIO i MOHITOpHHTY KaprmaTrchkoro HamioHaJIEHOTO MPUPOIHOTO MAPKY;

KpaBenpr Bacuab AHATONBLOBHY — JOKTOp TEXHIYHMX Hayk, mnpodecop, pekrtop JlonbOackkoi
HaI[lOHAJIBHOI aKajeMii Oy [iBHUIITBA i apXiTEKTypH;

Manapuk OJger MukoJsaiioBU4 — JOKTOp TEXHIYHMX HayK, mpodecop, mepuriili mpopekrop IBaHo-
®paHKIBCHKOTO HAI[IOHAJIBHOTO TEXHIYHOT'O YHIBEpCUTETY HA)TH 1 rasy;

Mariie Xpucruna MuxaiiniBHa — 3100yBay TPETHOr0 OCBITHBOTO piBHS 3a chemianbHicTIO 101
Exonorist [Bano-®paHKiBCEKOro HalliOHAJIBHOTO TEXHIYHOTO YHIBEPCUTETY HAQTH 1 razy;

Mockaiabuyk Haranis MuxaiiaiBHa — KaHIUAaT TEXHIYHUX HAyK, JOLEHT, JOLECHT KadelpHu eKoorii
IBaHO-®paHKIBCHKOTO HAIIOHATBHOTO TEXHIYHOTO YHIBEPCUTETY HAPTH 1 rasy;

Mocok Mukona IBaHoBMY — KaHIUZAT TEXHIYHUX HayK, [OLEHT Kadeapu ekonorii IBano-
OpaHKIBCHKOTO HAIlIOHAIBHOTO TEXHIYHOTO YHIBEpCUTETY Ha(TH i ra3zy;

Orynbedi Amoc — PhD, kadeapa 6iosorii KIITHHY Ta TeHeTUKHU yHiBepcuteTy Jlarocy, Hirepis;
OmosimzkoBo Koaeaiio — PhD, kadenpa Giosorii kiniTrHYM Ta reHeTHKH yHiBepcureTy Jlarocy, Hirepis;
OmosimzkoBo KonaBosie — acmipant ropuauuHoro dakynerery JlepskaBHoro yHiBepcutery EkiTi, Amo
ExiTi, Hirepis;

Masinyk Jleowin JAMTpoBHY — IOKTOp TEXHIYHHMX HayK, mpodecop, 3aBimyBad Kadenpu eKoyiorii Ta
NPUPOAI03aXUCHHUX TeXHOJOT1H CyMCBKOTo JIepaBHOTO YHIBEPCUTETY;

Purac Tersina €BreHiBHa — KaHAMJAT TEXHIYHUX HAyK, TOLEHT, JOLUEHT Kadeapu eKoJoriyHoi Oe3neKu
ta GiotexHonorii, KpemeHuynpkuii HallioHa bHUHN yHiBepcuTeT iMeHi Muxaiina OcTporpajcbkoro;

TiToBa Anna OueriBHa — 3m00yBad TPETHOTO OCBITHROTO piBHA 3a crerianpHicTiIO 101 Exomoris
KpeMeHuy1pKoro HallioHaILHOTO yHIBepcUTeTY iMeHi Muxaiiina OcTporpaichbKoro;
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TpucHok Bacuab MuK0JaHOBUY — JOKTOp TEXHIYHWX HAyK, CTApIIHi HAYKOBHH CITIBPOOITHUK
[HcTuTYTY TenekomyHikawiit i rmodansHoro iHdGopMmaniiHoro npoctopy HAH Ykpainu, m. Kuis,

Tpucniok TapacBacuiboBHY — KaHIWAAT TEXHIYHHX HAyK, HAyKOBUH cmiBpoOiTHUK [HCTHTYTY
TeJIeKOMYHiKalliii i rmobansHoro iHpopmauiiinoro npocropy HAH Ykpainu, m. Kuis;

Xapaamosa Quiena BoroagumupiBHa — TOKTOp TEXHIYHHUX HAyK, AOLCHT, AOLEHT KadeaApH eKOJIOTrigyHOl
Oesmexkn Ta  OiorexHomorii, KpemeHuynpkwii HaIliOHaJdBHHH yHIBepcHUTeT iMmMeHI Muxaiina
OcTporpaacbkoro;

Yko Canapa — kKanIuaaT HayK, Kadeapa 061010rii KIITHHH Ta TeHeTHKH, YHiBepcuteT Jlarocy, Hirepis;,

IMImanaii Borogumup MuxaiijioBU4 — JOKTOp TEXHIYHMX Hayk, Hpodecop, mpodecop kadempu
ekosoriuHoi Oe3neku Ta OioTexHojorii, KpemeHuylbKkuii HaliOHANBHUHI yHiBepcHTeT iMeHi Muxaiina
OcTporpaacbkoro;

Hlymera Ctenan BacunboBu4 — HaykoBo-BupoOoHn4a dipma "IHTEKC», m.IBano-DpaHKiBCEK.
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