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TECHNOLOGICAL MAP OF THE STARUNSKY GEODYNAMIC
LANDFILL ON THE PRYCARPATHIA

Abstract. Starunia’s Geodynamic Landfill is an area of 60 hectares of the geological
monument of nature of the national significance “Starunia” — the world-famous
location of the Pleistocene mammoth fauna and four hairy rhinos. The first findings
of the mummified carcasses of animals of the so-called mammoth fauna were found
at a depth of 12 m at the mine (mine) for the extraction of ozokerite near the village.
The old town of Bohorodchany district, lvano-Frankivsk region, 1907 Scholars of
Krakow and Lviv appreciated these unique discoveries enough and published a
number of articles and a monograph in 1914. In 1929, an expedition of the Skill
Academy from Krakow found the remains of three more hairy rhinos at a mine depth
of 17 m. Numerous bones of small vertebrates (rodents), shell remains, numerous
species of insects, beetles, parasitic worms, bedbugs, butterflies, spiders, snails,
vascular plants, midges, seeds and branches of dwarf birch, alder and other flora
were also collected. Polish scientists have organized comprehensive studies of fauna
and flora, partly their results were published in articles, but the Second World War
halted this process. It is important to note that Starunia’s findings intensified the
comprehensive  study of stratigraphy, paleontology, paleogeography,
geochronology, and other aspects of the Quaternary — the quartet. It should be
recalled that in 1932, in Leningrad, the International Geological Congress
established INQUA — the International Union for the Study of the Quaternary. But
the basic methodological foundations of this study were laid on the materials of
Elder.

Keywords: geological monument of nature; environmental monitoring; geological
environment; mammoth; rhino; techno-geological map; technosphere
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O.M. Anamenko, I'.I'. CreabmaxoBu4, M.I. Mociok

IBaHO-®paHKIBCHKUI HAIlIOHATBHUN TEXHIYHMH yHiBepcuTeT HadTH 1 razy, M. I[Bano-
®pankiBChK, YKpaiHa

TEXHOI'EOJIOI'TYHA KAPTA CTAPYHCBKOI'O TEOJAUHAMIYHOI'O
HHOJIT'OHY HA ITPUKAPIIATTI

Anomayin. CmapyHcoKutl 2e00UHAMIYHUL NOIIOH — ye mepumopis nioueio 60 ea
2€010214HOT nam ’amKu Npupoou 3a2aibHO0epHCasHo2o 3HavyeHHs «Cmapyuay —
8CeC8IMHbO 8i0OMe MICYE3HAX0O0XHCEHH NAeUCMOYeH080i ayHu MAMOHMA ma
4OMUPLOX BONOXAMUX HOCOp02i8. Tlepuii 3HAXIOKU MyMiiKosanux mywi meapun
max 36aHoi Mamonmogoi gaynu o6yau eusasneni ma eaubuni 12 m npu npoxooyi
Konanvhi (waxmu) 014 6u0obymky ozokepumy 6ina c. Cmapyni Bozopoduancwvkoeo
paiiony leano-@pankiecvroi odonacmi y 1907 poyi. Bueni Kpaxosa i Jlveosa
00CmMamHub0 OYIHUNU YI YHIKAAbHI GIOKpummsi i onyoniKyeanu pso cmamet ma
monoepaghito y 1914 p. 'V 1929 p. excneduyis Axademii Bminns i3 Kpaxoea npu
npoxooyi KonanvHi Ha enubuni 17 M 3uatiuna pewimru we 3 86010XAmMux HOCOpPO2ia.
Bynu sibpani maxoowc wucienni Kicmiku Mamux XpeOemuux (epusyHie), peutmxu
Mywini, 6azamvox 6uodie KOMAx, OJiCYKI8, NAPAZUMUYHUX XpoOaKie, Onouuys,
Memenuxie, naeykie, CAUMAKi@, CYOUHHUX POCIUH, MOWOK, HACIHHA [ 210K
KapauKogoi bepesu, 8inbXu ma iHuux npedcmasHuxie mynopoeoi ¢ropu. Ilonvcoki
8UeHi OP2aHi3y8aIU KOMIIEKCHI 8U84YeHHs (DayHu i (hropu, YyacmKoso ix pesyrvmamu
oynu onybaikosani y cmammsx, ane /[pyea ceimoga 8itiHa npu3ynuHuIa yet npoyec.
Baoicnuso  ¢iomimumu, wo Cmapyncoki 3naxioku iHmencudixysanu ecebiune
susueHHs cmpamuepaii, nareoumonocii, naneozeocpaii, 2eoxpownonozii ma
IHWUX acnekmie yemseepmunHo2o nepiody — keapmemy. Bapmo nacadoamu, wo y
1932 poyi Mixcnapoonuii eeonociunuii konepec 3acuysas INQUA — Miocnapoonuii
C0103 3 BUBYEHHS YeMBEPMUHHO20 nepiody. Ane ocnosHi MemoOouuHi 3acaou ybo2o
suguenHs oyau 3axkiaoeni Ha mamepianrax CmapyHi.

Kniouosi cnoea: ceonociuna nam’amxa npupoou;, MOHIMOPUHe OO0BKILISA,
2e0n02iune cepedoguiye; MAMOHM, HOCOPI2, MEXHO2e0I02IUHA Kapma, mexHocpepa

AKTyaJbHiCTh NpodaeMu

[IpupoaHo-3anoBignuii GoHa YKpaiHu BKIIOUYAE KiJIbKa KaTEropii 3aXucTy TOBKIJUIS:
Mam’ATKA TIPUPOAM, 3aKa3HWKH, PpETiOHaibHI JaHAmadTHI Mapkw, HaIOHAIBHI
MPUPOJHI TapKH, MpUponHi Ta GiochepHi 3anoBigHuKH [4]. OLIHKY €KOJIOTiYHOTO
CTaHy IX CKJIAZIOBUX KOMIIOHEHTIB Ta €KOJIOTIYHOI CHUTYyAaIlil Ha IUIOII 00 €KTIB Ta
TEPUTOPI TPONOHYEMO BHKOHYBaTH METOJaMH MOHITOPUHTY HABKOJMIIHBEOTO
CepeIOBUIIA, KU PETJIAMEHTYETHCSI MIKHAPOTHUMH CTaHIAPTAMH 1 TOCTAHOBAMHU
Kabinery miHicTpiB YKpaiH{ Ta IHIIUMH JUPEKTHBHUMU JOKyMeHTamu [1-3]. s
00’ €KTIB TIPUPOTHO-3aIIOBITHOTO (POH/TY KATETOpii «ImaM’siTKa IPUPOIAN», IO MAOTh,
SIK TIPaBUJIO, HE3HAUHY IUIOLLY, MPOLEAYPH MOHITOPHUHTY 3aCTOCOBYIOThCS BIEPILE —
Ha TPHKJIAJl TEeOoJIOTIYHOT TaM’TKH TPHPOAN 3aralibHOJIEPKABHOTO 3HAYCHHS
«Crapyni». | nepmum eranoM NMOBMHHA CTaTH TEXHOTEOJOTiYHA KapTa SK OCHOBA
T€0EKOJIOTYHO-aHTPOIIOT€HHOI CHCTEMH.

I3 icTopii nocaigxenn

[Micnsa mepmmx 3HaXinOK MaMoOHTOBOI ¢ayHu y 1907 ta 1929 pp. [9] BUBUEHHS
CrapyHi BifOyBanoch 3 BeIMKIMU TiepepBamu [ 14, 15].

ISSN: 2411-4049. Exonoriyna 6e3neka ta npupoaokopucrysansst, Ne 4 (32), 2019
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VY nepion mix Ilepmioro 1 Ipyroro CBiTOBUMH BiifHaMU, a TaKOX Y IiCISIBOEHHI
1945-1969 pp. Ha Tepenax CrapyHi i CyCIaHIX IIOIIAX PO3BiAyBaIUCh POJIOBHIIA
o3okeputy (CrapyHcpke Ta J[3BUHSIBKE), SIKi MPOJOBXKYBAJIU PO3POOIATHCH,
MPOBOAMINCH IHTEHCHBHI MOIIYKH HadTH, ane ii poAOBHUINA, Y TOMY YHCHi 1 y
Kynoni CTapyHCBKOI CKJIaJKH, BHSBHJINCH 3aHAATO MAJIMMHU [UISI IPOMMCIOBOT
excruryartamii [1].

VY Oepesni 1977 p. micas 3emieTpycy y ropax Bpanwa (Pymywnis) nHa
030KepUTOBOMY DOJOBHUIII BHHHUK Mepmuii i mokm mo eamHuii y Kapmarax
IpA3bOBUHA  ByJKaH, sKuM  gomaB  CTapyHCBKOMY — NaJ€OHTOJIOTTYHOMY
MICIIE3HAXO/PKEHHIO HOBOro 3HaueHHs. [Ipodecopu IBaHO-DpaHKIBCHKOTO
iHCTUTYTY HadTH 1 Tra3zy [OOKTOpPHU TeoJoro-MiHepanoriynux Hayk Hagis
Xpucanpisnaa binoyc ta Berniamin Muxaiinosny KnspoBcbkwii [3] BUBUaIH IPOSBU
IpA3bOBOro BylkaHisMy Ha CTapyHi mpotsrom 1977-1988 pp. Ixmi mociimxenns
nocnpusiin peectpamii miei ginsgHky mionieo 60 ra sIK TeoJorivyHOi HaM’SITKH
IPUPOAM  3arajIbHOJEPKABHOTO 3HAYCHHA MmiJ Ha3Bow «CrapyHs», IO
OXOPOHSIETHCS MICIIEBOIO BIIAJ00. | 'eonoriyHy mam’sTKy mnpupomu «CrapyHs»
cTBopeHo moctaHoBaMu Paam MinictpiB Ykpaincekoi PCP Big 21 6epe3nst 1984
poky Ne 139 ta KaGinety MinictpiB Ykpainu Bix 12 xoBtas 1992 poxy Ne 583,
a TIOJIOXKEHHSI TPO TaM’ STKy 3aTBEpIKEHO Haka3oM MiHicTepcTBa eKoJorii Ta
mpUpOAHUX pecypciB Ykpainu Bix 11 mucromana 2014 poky Ne 360.

Y 1977-1980 pp. no BuBuenHs CtapyHi nonyamiuchk reonoru O. M. AnaMeHko,
O. P. Crenpmax, I'. [I. Crenemaxosud, H. M. llleBuyk, B. B. Konenuenko Tta inmri
cniBpoOiTHHKH Kadeapu 3aranbproi reosorii [IDHTYHI [1, 2]. lo HuX npueaHamuch
naneontosnoru [Ipuponosnasuoro mysero AH Ykpaiau (M. JIpiB) [I. M. [IparanT Ta
g [12]. YV 1ot ke mepiom apxeonor IHCTHTYTY —yKpaiHO3HaBCTBa
im. |. Kperr'axkesnua AH VYkpainun Jleowin ['eopriiioBnd MankeBuii pasoMm 3
apxeosioramu [BaHO-@paHKIBCHKOTO TMENaroriyHoro iHctuTyTy iM. B. Credanuka
b. A. Bacunenkom Ta 1. T. Koukinum nposenu po3konku HaBkojo CrapyHi. byno
BUSIBJIIEHO KiJIbKA JIECATKIB CTOSHOK JaBHBOI JIIOAMHHU €MOX IMI3HBOrO MaJICONITy,
Me3ouity Ta Heoumity [S]. Ile Oyyu CTOSAHKM HAIUX MPEKiB — KPOMaHbHOHIIIB, 1110 Y
CBOEMY PO3BUTKY Bxe JocsTiu piBHs Homo sapiens — mronuHu posymuoi. Baprto
sragatu, mo y 1914 p. npodecop M. JloMHinbkHi THCaB MPO KPYTIIUH OTBIp y
Yeperni BOJIOXaToro HOCOpOra, nopyy 3 SKUM OyB 3HAMJICHUH YIaMOK JepeB'sTHOTO
CIHCA 13 3arOCTPEHUM KiHIIEM.

VY 1988-1989 pp. IBano-®PpankiBcbkuil iHCTUTYT HaTH 1 ra3y Buepiie odiuiiHo
opranizyBaB Ha CTapyHCBKOMY TpS3bOBOMY BYJIKaHI JepKOO/KETHI HayKOBO-
nociigHi pobotn 3a (inancyBaHHs MiHICTepCTBA OCBITH 1 HayKH YKpaiHW Imij
kepieauiTBoM O. M. Ajamenka. besnocepenHiMH BHUKOHABISIMA TeMH OyJd
O. P. Crenpmax, JI. M. Muxanbceka, . P. Muxaiintok Ta iHIi npamiBHUKH Kadeapu
3arajibHOI reojsiorii (3 1989 p. — TeopeTuHMX OCHOB reosorii). KpiM mociikeHs
IvHaMiKH  (DYHKIIOHYBaHHs TpS3bOBOIO BYyJKaHy, Oyja BHKOHaHa JieTanbHa
Tororpadiyna 3iiomka maciraly 1:10 000 (kadenpa imxeHepHOT reoesii, 3aBiayBay
n.r.-M.H., npodecop JI. S. CaiinakoBcekuii, Oe3nocepenHiii BUKOHABENb — K.T.H.,
nouent P. I'. Ilumum'iok), a Takoxx paaioMeTprdHa 3ioMka (kadenpa reodizuky,
3aBigyBay — 1.T.H., mpodecop b. I'. Tapacos, 6e3mocepeaHiii BUKOHABELb — K.I'.-M.H.,
nouent B. I1. Crenanrok). MakcumanbHi MOKa3HUKH pafgianii y 60 mkp/roa. (y 4-5
pazis Buie I'JIK) 3adikcoBani Oitst cBepnioBunn «Hapis», e 1 HUHI TOpUTh ra3 [2].

Habmwkenns natu 100-nmiTHBOTO 10Bineto (2007 p.) MalIeOHTONOTTYHUX 3HAX1IOK
y CrapyHi mpu3Beio A0 aKTUBi3allii MiXIUCHUILTIHAPHUX JOCIHIKeHb. Buiinia
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3 1pyky MoHorpadis KpakiBcbkoro mnpodecopa Illredana AjexcaHapoBuya
«Crapynst» [8]. Ilpe3umeHT mnojibchbkoro ToBapucTBa «I'eocdepa» mpodecop
KpakiBcpkoi ripauuo-meranypriiinoi akagemii im. C. Crammus Maneir Korap6a
3anpornonyBaB npodecopy Onery Amamenky, skuii yci poku (3 1977 i momwuHi)
MpOJOBXKyBaB BHBYaTH CTapyHIO SIK €HIOTCONMHAMIYHHM TOJITOH, PO3IOYaTH
CIIBHI JOCTIIKEHHS YCiX MPOIIECiB Ha IbOMY IOJIITOHI.

VY 2004 p. Oynu opraHi3oBaHi JBi YKpaiHCbKO-IIOJbCHKI ekcreaui (mepma — y
TpaBHi, a Ipyra — y )KOBTHI) 3a paxyHOK Or0/pKeTHOTO (hiHaHCYBaHHs MiHicTepcTBa
ocBiTH i Hayku [lompmii. Ha xans, mapanensanii npoekt Ginancysanas IODHTYHI
He OyB miATpuMaHMii 3 OOKy aHAJIOTiYHOro MiHicTepcTBa Ykpainu. Pesynbratu
JocHipkeHb 000X ekcnenumii omyOmikoBani y 2005 p. y kHm3i «Polish and
Ukrainian geological studies (2004-2005) at Starunia — the area of Discoveries of
Wolly Rhinoceroses» 3a penakiiiero npod. M. Korapou [14]. Bynu BucitTieHi
nuTaHHs  ictopii  gocmimkeHb  CTapyHi, — OXapaKTepH30BaHI  KOJEKIii
MAJCOHTOJIOTIYHNX 3HAXIOK, apXeoJoriuHi MaHi, icTopis mMmomykiB HadTH Ta
T'COJIOTIYHOI TO3HINiT MiCIIe3HAXOKCHHS MaMOHTOBOI (hayHH, POJIb MOKIAMIB COIi
MionieHy y (OpMyBaHHI CTPYKTYpH Haap, reoMopdoiioridyHa Ta HEOTEKTOHIYHA
CUTyallisi, ToJoleHOBI Tepacu p. Bemmkuit JlykaBemp, ocamoBi mopoau Ta
JCHIPOXPOHOJIOTIST 3aXOPOHEHHUX JICPEB, a TaKOXK PO3MOYATHX TOMI HIMPOKUX
reoi3MUHUX Ta TEOXIMIYHUX JOCTI/DKEHh 1 BHU3HAYCHb a0COIIOTHOTO BIKY
panmiokapOboHOBUM MeToaoM. Toai ok Broepme Oyna omyOmikoBaHa ifes
O. M. Anamenka nipo crBoperHs y CrapyHi Ilapky JIbomoBukoBoro nepiony [2].

Y 2005 p. Oyna mpoBeacHa HaykoBa koH(epeHuis y Kpakogi, a y 2008 p. —
B IBano-O®pankiBceky. Bonm Oymu mpucBsyeni 100-piydio ManeoHTONIOTIYHHX
3HaXiAOK, 3 eKkcKypcismu no CrapyHi, 3 MUPOKHUM OOTOBOPEHHSM HAYKOBUX
pesyabTaTiB ekcrenumii 2004-2005 pp. Ta X BHCBITIICHHAM Y KiJIBKOX 30ipKax
MaTepiajiB Ta 3ac00ax MacoBoi iH(opMallii.

UeproBuid eran MiDKIUCHMILIIHAPHUX AociikeHb CrapyHi BigOyscs y 2006—
2009 pp., konmu min kepiBHULTBOM mpodecopiB M. Korapbu ta O. Anamenka
BJIAJIOCh OPIaHi3yBaTH OYPIHHS KIIBKOX JECATKIB CBepUIoBUH 31 100-BiaCOTKOBUM
BiZOOpOM KepHY JJIsi JETAIbHOTO BHMBYCHHS UYETBEPTHHHHMX  BiJKJIAiB.
[IponoBxxyBanmch TakoXK TeOJIOro-reoMopdooriuHi, reoxiMidHi, Treodi3uyHi
JOCTIDKEHHS, OCOOJMMBO BaXKJIMBUM OYJIO BH3HAUEHHS i30TOIB BYIJIEIIO ¥
BYTJICBOJIHEBUX CIOJYyKaX 3 METOI0 BCTAHOBIIGHHS MPHUPOJHM BYTJCHIO: YH
«IPUHATIOBY BiH 3 MIMOWH pa3oM 3 HA(TOW, YM YTBOPUBCS IPHU MEPETBOPEHHI
YETBEPTUHHHUX OPTaHIYHUX PEIITOK MAMOHTOBOT payHU Ta TYHAPOBOT (Iopw.

PesynbraTtu nux gociimkeHs omyoOaikoBaHi y HaykoBil 30ipmi «Interdisciplinary
studies (2006-2009) at Starunia (Carpathian region, Ukraine) — the area of
discoveries of Wolly Rhinoceroses» (Annales Societatis Geologurum Poloniae,
vol. 79, no. 3, Krakow, 2009: C. 217-480). OcHOBHi JOCATHEHHs BUKIaaeHi y 17
CTaTTSAX 1 CTOCYIOThCS TEOJIOTIYHOTO CepefoBHINa, TeoMopdoIIorii, JiTOJOrIi,
crpaturpadii Ta mnaneoreorpadii BEPXHBOIUICHCTOLIGHOBUX Ta TOJOLEHOBUX
BiJKJIaJIiB, ix MaJIiHOJIOT1YHOT naneo00TaHiYHOT XapaKTEPHUCTHUKH,
paniokapOOHOBOTO JIATyBaHHS, OMKHCY MAaKpOPEIITOK POCIHH Ta (GayHH MYILIIB,
xpoHocTpaturpadii Ta 3MiH JOBKULIS 32 TIEPioJ1 MI3HBOTO IJICHCTOIICHY 1 TOJIOIEHY,
a TaKoX JIOCHI[DKEHb METOJaMH  €JCeKTPO30HIyBaHHS, TpPaBipO3BiAKH i
MIKpOTpaBiKH, T€OXIMIYHMX aHaJi3iB ra3iB, 130TOIIB BYIIIEIIO, MiKpOOiOIOTi4HOT
XapaKTepUCTUKU YeTBEPTUHHHX BiJIKIa iB Ta OiTymiB [15].
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BaxxmmeuMm pe3yibpTaToM Oyllo BHSBICHHS HAWCTIPUSTIMBINIOL JISTHKH, JI€
MOTJIM Ha TIIMOWHI 30epiraTucs Ie He 3HAWICHI PEIITKH BEJIETEHCHKUX CCaBIIIB 1
HaBiTh KPOMAaHBHOHIIIB IUIeHcTOIeHY. JIOKami30BaHO  MiCIE3HAXOKECHHS
KOHKPETHHX KOJIOHKOBHX CBEPIUIOBUH, MpoOyperux y 2007-2008 pp., e ToBIIKMHA
3aXOPOHEHUX OOJIT IUIEHCTONEeHy mocsrae 2 M 1 Je¢ € JOCTaTHA KiJbKICTh
KOHCEpBaHTIB (coii Ta 0iTymy). ToMy HOITYKH BOJIOXaTHX HOCOPOTiB Ta MAMOHTIB
MOBHHHI OyTH MPOJOBKEHI OypOBHM Ta Kap €pHUM criocoOoMm [2].

3 2016 p. 1 nmoHWHI TPHUBAIOTH TONBOBI mochimkeHHS CTapyHCHKOTO
TCOTMHAMIYHOTO TOJITOHY TeOJIOTaMH IOHTYHI T. B. Kanuni#,
B.T. Omenbuenkom, I. JI. CrenmpmaxoBuy, M. I. Mocrokom, [I. O. 3opiamm,
K. O. PamnoBcbkoro pa3oM 3 MaiiOyTHIMH MaricCTpaMu — T'€0JIOTaMU Ta €KOJIOTaMHu
mix KepiBHUIITBOM mpodecopa O. M. Amamenka. Bukonano nemmdpyBaHHS
KOCMIYHHX Ta aepO(OTO3HIMKIB, & TAKOXK 3HIMKIB 3 MaJIMX BUCOT 3 BUKOPUCTAHHIM
Oe3miyoTHOro JApoHa. BimiOpani mpobu Ha Bu3HaueHHA 3a0pyAHIOBaYiB Y
TeoJIOTIYHOMY CEpEeNOBHIII, TIPYHTaX, IMOBEPXHEBHX BOJAX, OMagaX CHITY Ta
POCIMHHOCTI. Pe3ynbratn X poOiT BUKIAACHI Y IPOIOHOBAHIHN CTATTI.

BukJiag 0CHOBHOTO MaTepiary

CrapyHCHKHN TeOAMHAMITHHHA TOJIITOH — T'€0JI0oTiUHa IaM'aTKa Ipupoau «CtapyHs»»
(puc. 1) posramosana Ha 1wioili 60 ra Ha MiBACHHO-3aXiMHIN okoyuili ¢. CtapyHs
Boropomnuancekoro paiiony IBano-®@pankiBcbkoi obmacri. Lle — Teputopist po3pooku
O30KEpUTOBOTO  pONIOBHINA, 5Ky HasmBamu «Dabpuka» abo «Pormre».
Y TEKTOHIYHOMY BiJHOIICHHI IOJIITOH BiTHOCHUTHCS M0 bopuciaBchko-IIokyTehkoi
30 [lepeakapnarchbKoro MpOrMHY — OCHOBHOTO HA(TOINPOMHUCIOBOTO PETiIOHY
Kapmarcrkoi HadyTorazonocHoi npoBiHii. Binkin getanbHo — 11 amikaabHa 94acTHHA
CTapyHCBHKOI aHTHKJIIHAIBHOI CKJIAIKH, sSKa IMCIIS T€0JOropo3BiIyBaIbHUX POOIT
BUSIBWJIACh HECITPHUSTIUBOIO [T BUIO0YTKY HaTH abo rasy.

oy

4 (3 ’,; 43 Mwcin J
% p Ina;‘»{ompaumég‘x;m:'cm
» “Bod "
b, P

Crea 1y B

Puc. 1 — OrsnoBa kapta po3minieHHs: CTapyHCHKOTO I'€0IMHAMIYHOTO
TIOJIITOHY Ta TPS3bOBOTO BYJIKAHY
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I'eomoriunnii  po3pi3 MOYETBEpTUHHUX BimkimamgiB CTapyHCHKOI CKJIQJKH
MIPEACTABICHHUN (3HU3Y BBEPX):

— (mimoBa TOBIA BEpXHBOI KPEWIM — HWKHBOTO MIOIIEHy — OaratopazoBe
pUTMiYHE 4epryBaHHS MICKOBHKIB, aJeBPOJITiB, AapriliTiB Pi3HOTO KOJIbOPY
(cTpumiickKa Ta MEHITITOBA CBITH);

— MOJIaCcOBA TOBIIA MIOIICHY — IICKOBHKH, aJICBPOJIITH, 3[[EMCHTOBAHI COJISIMH,
4acTo TIIEPETBOPEHMMH y  OpeKdilo, TMPOCIYeHOI IKWIAMH  O30KEPUTY
(BOpOTHIIIEHCHKA CBITA).

YersepTunHi Bigknaan CTapyHCHKOTO MiClIe3HAXOKEHHS Oy y LIEHTpi yBaru
nochimHuKiB y octaHHI poku. ['eonorm Ta exomorm IOHTYHI' T. B. Kamunii,
B. I'. Omemsuenko, I'. . Cremsmaxorwd, M. 1. Mocrok, . O. 3opin, K. O. PagmoBcbka
mig kepiBHUOTBOM O. M. AnameHka Brepiie HoOyAyBald TEXHOTCOJIOTIYHY KapTy
Ta CXeMy B3a€MOBIIHOLICHB IUICHCTOLICHOBHUX yTBOPEHB (puc. 2) [7].

eoldQz-3

©
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- BepxHiii ronoueH. Biaknaau rpasesoro synkaHy. ConaHo-rpasesi NOTOKM

- BepxHiit ronoueH. Hagtosi (p- petroleum) BuknAau 3 cBepAN0BUH Ta BYNKaHYHKIB

BepxHi ronoueH. [lentosianbHO — NPOAIOBIaNbHO — TEXHOTEHHI BiAKNaAM.
ConsaHo — rpase — HAGTOBI NOTOKMK, LLLO PO3MMBALIOTD BiABANM FPHUYMX POBIT

BepxHiit ronoueH. TexHOreHHi BigKnaauM BiABaniB ripHUYMx pobir.
LLleBHIOBATO — IMMHMCTI HAKOMUYEHHA 3 YIaMKamMU NiCKOBMKIB, aNeBPOAITIB, apruAiTis

- BepxHili ronoueH. ANntoBiii HU3bKOT 3annaBHOI Tepacu. MiCKK, CYrIMHKN, CynicKku
CepegiHili ronoLieH. AntoBiii cepefHboT 3annaBHol Tepacu. Micku, Hamyau

HWHi ronoueH. Antosiii BUCOKOI 3annaBHoI Tepacu.
MicKu, rpasiii, CYrUHKK, IUHU, HAMYIU

- BepxHii nneictoueH. JodiHOBCbKNIA — NPUHOPHOMOPCHKMIA TOPUSOHT.
AntoBiit | Hag3zannasHoi Tepacw. Micku, rpaeil, CYrMHKKM, Hamyau, Topd

BepxHili nnencToueH. MpunyubKuii — By3bKuil rOpUsoHTU.
Antosin Il HaasannasHoi Tepacy. MicKK, ranbKu, CYINHKK, Hamyau
- BepxHiit nnelictoueH — ronoueH. [lentosianbHi Bigknaam yctyny Big,
Il Haa3anNNaBHOI TEpacK A0 CXUAIB BOAOAINbHUX Mexepid. MUHK 3 niH3amu WwebHA
CepepHivi — BepxHiit nneicToueH. EonoBo — gentoBianbHi NOKPUBHI BiaKkNagu
BOAOAINbHUX MEXMPIY Ta CXUAIB PIYKOBUX AONMH.
Necu, neconogibHi CYrMMHKK i CyMiCKKU, MUHK 3 liH3amMu WebHs i nicky

@ lpA3eBui ByKaH

L__I_‘ CTapyHCbKe MasieoHTONONYHE MICLLE3HAXOAKEHHA

‘\\ J|Flepcrler(mel-ia AINAHKA ANA HOBUX 3HAXiZAOK MamMOHTOBOI dayHu

®  [Ixkepena BUXOAY Ha NOBEpPXHIO HadTu i rasy
Haw;{_} Hadroraszonowykosi ceepanosuHu (puc. 2.21)
_———" TNpoayktonposig HynuH — HagsipHa (puc. 2.59)
;f Mepexig npogykTonposoay Yepes p. Jlykasuub Beaunkuii (puc. 2.75)

g BucokoBO/IbTHA NiHIA enekTponepeaadi, 3 AKOK cniBnajae
reoekonorivHmii npodins VI - VII (puc. 2.59)

Jadwiga-3 3anuwkn 6eToHHUX GyHAAMEHTIB MOWYKOBO — PO3BigyBanbHUX CBEPANOBUH (puc. 2.21)
3aKkapToBaHi po3nomu
_ —~Po3nomu 3a reomopdonoriyHumn AaHnmu
®poHTaNbHUIA PO3NOM CKUBU-CKNAZKM NigKMAY
.7~ TNiaBULWEHWUI rpagieHT Nons CUAU TAKIHHA
. 7 Migowsa 4eTBEPTUHHMX BigKNaAALIB

3cyBu

~.

Kapcr

Cyodosia

,_@ KoHycu BuHeceHHA

™ bokoBe BUHeceHHA bokosa eposia

=== 3abonovyBaHHA

oY

Puc. 2 — Texnoreonoriuna kapra CTapyHCHKOTO T€0JMHAMIYHOTO MOJIrOHY

[liBgeHHO-3aXiIHY YaCTHUHY TEPUTOPIi 1aM’ATKH 3aiiMae CXuil BOJoiTy. Takuii
e CXWJI PO3TAIIOBaHUI B3JIOBXK CX1IHOTO KOPAOHY MOJIIroHy. Mi’k HUMH — JIOJIMHA
p. JlykoBenp Benukuii. Cxunm CKJIageHi CepeAHbO-BEPXHBOIUICHCTOLIEHOBUMHU
eonoBo-nemoBianbHuMu  €01dQ2.3, Tak 3BaHUMU TMOKPUBHHMH  BiJIKJIaJaMu
BOJOJIUTBHUX MEXHpI4 Ta CXWIIB PIYKOBHX JOMUH. BoHM mnpejcraBieHi
5-15-MeTpoBHMH TOBILAMH JIECIB, JIECOMOMIOHUX CYIJIMHKIB Ta CYMICKIB, TJIMH 3
JIiH3aMU IeOCHIO Ta MICKY.

Y migHDKKI CXWIy BY3bKOIO CMYTOI0 PO3BHHYTI BEPXHBOIUICHCTOIICH-
TOJIOIIEHOBI AemroBiambHi Bigkmaan (Qs., IO BIATUIAIOTE CXHMJI BOIOIITY Bij
nosepxHi Il HanzaruaBHOi Tepacu aQsll, sixka ckiaageHa pyciIOoBUMH TajJbKOBUKAMH
Ta IMICKaMHU 1 3aIlJIaBHUMHU HaMyJIaMu.

[epma HanzamaBHa Tepaca aQsl mpejcrarieHa pycllOBHMH TallbKOBUKAMH 3
TOHKMMHU JIiH3aMH HaMyJiiB, 4acTo OiTyMi3oBaHHX, TOpdy Ta CYIJIMHKIB 3
BKIIIOYEHHSIMH Taibku. Y Hu3ax | tepacu, cepen 1-2-MeTpoBoi TOBLII JaBHBHOTO
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0osorta, y maxti (komaybHi) Ned (MaMOHTOBa) 3HaWacHI MyMiiKOBaHI PEIITKH
BOJIOXaTHX HOCOPOTiB Ta MamMoHTa. Bik I Tepacu BH3Ha4YeHO SIK Jpyra MOJOBUHA
mi3HBOTO TUIeiicToneHy (10(iHOBCHKHI Ta MPUIOPHOMOPCHKHUM TOpU30HTH) [6, 11].

lNononieHoBa yactuHa po3pizy CtapyHi mpecTaBlIeHa aTIOBIEM TPhOX 3aIUTABHUX
tepac: aQs! — HIDKHINM rononeH, BUCOKA 3aIiaBa, MiCKH, TPaBiii, CyrIIMHKY, TIIMHH,
HaMyJId, TOBIIMHOKO 10 2-3 M; aQ4? — cepeHiil roIoLeH, Cepe/IHs 3aaBa, MicKH,
Hamysu ToBmuHOK 0,5-1 M; aQs® — BepxHiil rojoleH, HU3bKA 3aIljiaBa, MiCKH,
CYTJIMHKH, CYTiCKH TOBIUHOO 0,5—1 M.

[TepexomuMo 10 XapaKTEPHUCTUKH CIIOPOBO-TIIIKOBUX  (TIATIHOJIOTIYHHX)
Jiarpam, sIKi BU3HAYAOTh BiK YeTBEPTHHHUX BiaKiIaaiB. 3a manumu R. Stachowicz-
Rybka, W. Granoczewski, F. Hynowecka-Czmielewska [19], sxi anamisyBanu
mpo6wu, a BigOip ix BukonyBanu aHamituku 1a . JI. CrempmaxoBuy, M. 1. Mocrok
i kepipaunreoM O. M. AnamMeHka.

MeToau X0CaiIKeHHS

Martepianu ajis MaTiHONOTTYHUX JIOCIHIDKeHb BiniOpano Bocenu 2007 Ta HaBecHi
2008 pp. nuaxom OypiHHS moHan 40 cBepmIOBHH miameTpoM 6-12 cwm.
[lamiHoNOriuHi aHami3W TPOBEACHO M TPHOX cBepmioBuH 4', 22 1 28 Ta
Bigcionenus VL — 1 (puc. 3-6).

“C dating (ka BP)
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C dating (ka BP)
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Puc. 6
Puc. 3-6 — INaninonorivyni giarpamu [15, 19]

3pa3Ku MaKpOCKOIMIYHUX POCIMHHUX PEIITOK BiliOpPaHO Tak, 10 KOXKEH TaKHii
3pa3oK JUIS aHalizy MWKy Opamu i3 cepenuHu 10-caHTMMETPOBOTO PO3pi3y
(Stachowicz-Rybka ta in., 2009) [19]. ITporiec 1a6opaTOpHOI MiArOTOBKHU BiKIIaIiB
no amanmizy (1 cm®) oxommoe npa eramu. Ilepmmii — 1€ BUJaNeHHSA OITYMiB.
3apiOHEHI 3pa3Kd 3aHYPEHO y HETOKCUYHUN MOBEPXHEBO-aKTUBHHUM peareHT
Rokanol DB7 i mpomuTto 10% po3unrom eTaHony. Marepaiiist 3pa3kiB 3abe3mnednia
BiJIOKpEMJICHHST TIMJIKOBHUX 3€PEH OJIHE BiJ ofHOro. J[pyruii eranm — 1ie 101aBaHHs
inaukatopa (cropw Jikomofiit Lycopodium spores) tTa 06pobka 10% xmopuHoro
kuciotoo (xnopoBogeHs HCI). [o6 Bumaautu TyMiHOBI KHCIIOTH, 3pa3Kd
npokun’ atunu y 10% pozumni rigpokcuay xamito (KOH). 3rogom ix nmpomumnu y
BOJI TOHAJ JECATh pPa3iB. Y BHIIAJKy, KOJU 3pa3KH BIIKJIAdIiB JTyXKe CHIBHO
mpocoueHi 6irymom, npomuBanus Rokanol DB7 mosroproBanu. BimoxpemiieHHs
cropoMopdiB (BUKOIHI CIIOpHW, MHIKOBI 3€pHA) BiJ MiHEpaTbHUX KOMIIOHEHTIB
3niicHeHO QuioTamiiHuM MeTtonoM. llimkucnenuit ocan oOpoOOIIIBCS PO3YHMHOM
xnopua 1uHKy (ZnClp) ryctunoro 1,98 r/min i nentpudyrysascs mpotsrom 20
xewinH nipu 2000 06/xB. Ilicns BukopuctoByBanu meron Eparmana: mpomuBKa
CUpPTOM, 00pPOOIIEHNM O€3BOHUM TIIILIEPUHOM.

[unkoBi 3epHa noraHo 30epeXkeHi — 3arajabHa KiabKicTsb Big 100 1o 600 i Oibiire.
B ocHOBHOMY I1e — iepeBa, KyIili, MAIOK Ha3eMHUX pociiH. CIIOpH Ta MUJIOK MiceBOT
POCIMHHOCTI PO3pax0oBaHO MI0JI0 OCHOBHOI KUThKOCTI. [[1iTkoBi Hiarpamu moOymoBaHi
3a rormoMororo komi roreproi mporpamu POLPAL s Windows (puc. 3-6).
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AHaJi3 pe3yabTaTiB

[NaniHonOTriYHME aHai3 TO3BOJUB BU3HAYUTHU CTaJIil PO3BUTKY POCIMHHOCTI EIOXHU
BeiixceniBcbkoro 3neneninns (Bicnincbkuii mepion) (Pleni — Weichselian) mizasoro
wieiicrorieny (Late Glacial) i ronomeny (Holocene) (ta6:. 1). HaiinaBHimni 3 HUX
3aikCOBAHO Yy T€OJIOTIYHUX po3pi3zax cBepaoBuH 22 i 28.

Ii3uii IMaeiicTouen

Enoxa BeiixceaiBebkoro 3aemeninns (Pleni — Weichselian). Pamiosyrieriese
JaTyBaHHS OPraHiYHHMX BIAKJIAAiB i3 HIKHBOT YAaCTMHH PO3Pi3y CBEPIUIOBHHU 22
(rmmbuna 5,85 M) mokazano 40 000 + 700 pokiB A0 Cy4acHOCTI, a 3pa30K 3 TITHONHH
4,8 M, natyetbces sik 43 100 + 700 pokiB 1o cydacHocTi. OTpuMaHi JaTu Jar0Th 3MOTY
BIZIHECTH HWKHIO YaCTHHY TEOJOTIYHOrO po3pi3dy no cepeaunu enoxu Pleni —
Weichselian (Behre, 1989) [10].

CragiaiabHa (pa3za Lattrop cepennnboro Pleniglacial. CeepmioBuna 22 — 3pasoxk 1
(rmubuna 5,85-5,35 m).

IMouaTok HactynHoro intepcramiaay Hengelo. CeepanoBuna 22 — 3pasok 4
(rmubuna 4,10-3,90 M) (tabm. 1). Lleff piBeHh OXOIUTFOE IMOYATOK YEPrOBUX
KJIIIMAaTUYHUX 3MiH B OIK TOTCIUIIHHSA. 3MEHIICHHS TYHJIPOBUX POCIUH Oepe3u
KapJIMKOBO1, OCOKOBHX, & TaKOX 30UIbIIECHHA JepeB — Oepe3 CUTHali3yloTh Mpo
3BOJIOKEHHS KJNiMaTy. MOXJIHMBO, II¢ TIOYaTOK HOBOI IHTEPCTadialbHOI EMOXH
Hengelo.

Ta6muus 1 — Crparurpadivna cxema mizaboro mieticronery (Weichselian)
3axigHoi €Bporu [10]

. Bik nouatky, | KucneBo-izoronHi
Xponoctpaturpadis THC. POKIiB 3ouH, OIS
Stadial Interstadial
Holocene 10.2 1
Younger Dryas Bolling -
LATE Allered 13.0
LATE 28 2
Denecamp
8 Hunnelorg
BT = Hengelo
S | = Hasselo
g 2 MIDDLE Moershoofd
§ Lattrop
Glinde
Ebersdorf
Oerel 59 3
EARLY Schalkholz
73 4
Oddreade
ERLY Rederstall )
Brorup
Heming 11 5 a-d
Eemian 129 5e
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Intepcragian Hengelo. Ceepanosuna 28 — 3pazok 1 (rmmbuna 6,40 m). ITruikosi
cuektpu [19] BimoOpakaroTh OesmicoBuil Biakputuii manmmadrt. JJoMiHyBaHHS
POCIIMHHUX YIPYIyBaHb MACOBHUIIHOTO THUITY MiATBEPIXKCHO BHUCOKOK YacCTKOKO
nuiKy 3nakoBux (Poaceae), monuny (Artemisia), to6omnosux (Chenopodiaceae) ta
IHIMUX TpaB’THUCTUX POCIWH. Boorimi MicI 3aliiMaiy KapJIMKOBI YarapHUKH
TYH/IpH, Jie poCiu Oepesa kapiukosa (Betula nana), Binbxa 3eiena (Alnus viridis),
ocokoBi (Cyperaceace). 3adikcoBani 3amumky manikenii 6osotHoi (Zannichellia
palustris) Ta »xosremo Bommoro (Batrachium sp.) cBiguaTe mpo MIiIKOBOIIS
eBTpodHHUX BomoiM. [IpocTekeHO ouepeTsHe yrpymyBanHs, pori3 (Typha sp.),
cuTHUK (JUNCus Sp.), a Ha BOJOTIMKX a00 3aMYJIEHHUX THMYAacOBO MEPECHXAr0unX
JiNsTHKaX OeperiB BUSIBIICHO PELITKH Yepeu Tpupo3ainbHoi (Bidens tripartita).

Intepcragiaa Moershoofd. Ceepmtosuna 22 — 3paszok 2 (rnmubuna 5,35-4,60 m)
(tabn. 1). ITomiTHe MoOMmMpPEeHHS COCHHU Ta Oepe3d MepeayBajio PO3MOBCIOIKEHHIO
KapJIMKOBO1 YarapHUKOBOI TYHAPH 1 BinoOpaxkae noterIinasi. Crnovyatky BinOymnocs
301TBIIIEHHS BOJIOTH 3 TTOIANBIITUM ITiIBUIIIEHHAM TeMIieparypu. CBiq9eHHSIM IOTO
€ TIoSBa cepel BOAHHUX YrPYIyBaHb paecTy HuTkomonioHoro (Potamogeton
filiformis), a Tako pO3BUTOK Ha BOJOTMX Ta TOPHOBUX OOJOTHUX [iNISTHKAX
tpu3youst Mopceekoro (Triglochin maritimum), curasiry GomorHoro (Eleocharis
palustris), cutruky (Juncus Sp.) i uncaeHHNX By B ocoku (Carex). iMoBipHO, 1m0
nepiol MOJIMIIEHOro KIiMary TPUBAaB HEJOBIO, MPO IO CBIMYHTH HEBEIHKE
301IBIIICHHS YaCTKU MHJIKY COCHU Ta Oepesu [19].

CranianbHa (paza Hasselo. CeepmioBuna 22 — 3pa3ok 3 (rimubuna 4,40—4,10 m)
(tabnm. 1). IloxomomaHHs 3 IOMIHYBaHHSM CTEMOBUX YIPYIyBaHb BHPAKEHO
301JIBIICHHSM 371aKOBHX 1 sUTiBIIO (JUNIPErus) i 3HKEHHSM IHIKY COCHH 1 Oepesu,
BiToOpakatoumx ICHYBaHHA apKTHYHOTO KITIMATy 3 KOHTHHEHTAIEHUM BIUTHBOM.
[Ipo e TakoX CBIMYUTH 3HUKHEHHS] BOJHUX POCIHH Ta 301 THEHHS POCIUHHOCTI Ha
BOJIOTMX IIJISHKAX SIK 33 KUIBKICTIO, TaK 1 32 BUJIOBHM CKJIA0OM.

Leit piBeHb XapaKTEPU3YETbCS PO3BUTKOM JIICOCTEIIOBHX YIPYIyBaHb, [
nepeBaXkatoTh cocHa 3BuyaiiHa (Pinus sylvestris) i sumns (Picea). Crenosi
yrpyIyBaHHs AOMIHYBQJIW B JaHAMAQTI, 0 MiATBEPKEHO MOSBOIO TPaB i OCOK.
HasBHiCTh MUKy OCOKOBUX i Oepe3u KapiIMKOBOI CBITYUTH MPO MOSBY TYHAPOBUX
yrpyiyBaHb HacTymnHoro craaiany Hunnelorg.

InTepcragian Denecamp. CeepioBuna 28 — 3pa3ok 2 (rnubuna 5,90-1,90 M)
(tabn. 1) [15, 19]. HakonuueHHs BinkiaaiB BiAOyBajoCs B yMOBaX BiJIKPUTOIO
nanamadty. CTenoBi yrpymyBaHHs IpeICTaBIeH] TpaBoto, Oyp’ sHAMU THITY TIOJIUH,
a TaKOX HU3KOK TpaB’sHUCTHX: 10001081, eeapu (Ephedra fragilis Ta Ephedra
distachya L.). Jlinguku miaBHIIEHOT BOJIOTOCTI 3alHATI 3aJIMIIKOBOIO POCITHHHICTIO
TYHIpPHU, BKIIOYAOUM Oepe3y KapiMKOBY Ta OCOKOBi. JlepeBHa pPOCIUHHICTD
npejcTaBiIeHa JepeBaMu Oepesn. CrocrepiraeMo He3HayHe 30UTBIICHHS COCHH
3BuyaiiHoi. Taka 3MiHa POCIMHHOCTI OyJia HACHiJIKOM TOTEIUIiHHS Ta CYXOCTi
kiiMaty. PagioByrienesi narysanus: 33,2; 34,0; 26,8 Tuc. p. [15].

Intepcramian Alleréd. CeepanoBuna 4' — 3pazku 1-5 (rimbuna 5,05-2,75 m)
(tabmn. 1) [19]. IloTerinns y piukoBiit gonuHi Benukuii JIykaBens po3nouynHaeTbes
31 3MEHIIICHHSAM BiIKPUTHX apeajiB CTEIOBHUX Ta CTEMOBO-TYHIPOBHUX YIPYIIyBaHb.
[MommpeHHsT 37aKOBUX Ta MOJHHY, a TAaKOX INPEICTAaBHUKIB POJAMHH aHCTPOBHX
(Asteraceae) i conuecsity 3BuyaiiHoro (Helianthemum nummularium) crano
XapaKTepHUM [UIsl yTPyIyBaHb i 3aCBil4y€e HASBHICTh CYXOr0, KOHTHHEHTAILHOTO
kiimary. OKpiM TOTO, BiJKPUTICTh JIAHAADTY MiATBEPAKEHO HASBHICTIO SUTIBIO,
epenpu (Ephedra fragilis, E distachya, E strobilacea) i oOGninuxu 3BuyaitHoi
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(Hippophae rhamnoides). Tyuaposi yrpynyBaHHs 3aJIAIIAIKCh HA BUCOTaX PENbEPY
1 TIpeacTaBlieHI Oepe30r0 KapIMKOBOIO, OCOKOBHUMH pa3oM 13 IUIAYHKOM
iayHononionum  (Selaginella selaginoides) i1 mmayHumkoM —mIBeWIapcbKum
(Selaginella helvetica). Cocna Ta Gepesa, HMOBIpHO, YTBOPIOBaIM OOpealibHi JIICH,
y SKHAX 3yCTpiYaeMO W MOJPHHY Ta sUTMHY. YacTka OCTaHHIX 3HAYHO 3pocia
y MononmIii (BepxHil dacTuHi iHTepcTamiany). JKoBTens BOAHUN CBIOYHATH PO
BOJIHEC TIOXO/DKCHHS BIJKJIAJIB, a TaKOX MPO TEIUNl KIIMAaTU4YHI YMOBH B KiHII
amepeny. Y BOAI pOCIH pAeCT HUTKOMOMIOHMH i maHikemiss 6omotHa. Ha Geperax
OyJu odepeTsHi yrpyIlyBaHHS, A€ TAKOXK CIIOCTEPIraEMoO OCOKOBI Ta CUTHSIT.

BapTo 3ayBaxkuTH, IO MOMITHE MOIIMPSHHS CTEMOBO-TYHAPOBUX POCIHHHUX
yrpymnyBaHb crocTepiraemo y 3pasky 4 (rmmbuna 4,0-3,90 M), mo moB’s3aHo 3
HabmmxenasaM [lizaporo Jlpiacy. Y po3pisi cBepayioBuHH 4, pO3TamIoBaHOi Ha
BiJICTAaHI MEHIIE 2 M BiJl CBEpUIOBMHU 4', BiAKIAAM BIAMOBIAHOT TIHMOWHU
BUCTYIMAIOTh TOKa3HUKAMHU XOJIOJHOTO KJIIMaTy Ta 3a00JIOYEHUX MICIh, TUIIOBUX
s [lisasoro Npiacy. PamioByrnenesa marta (12, 23 tuc. p.) — 3adikcoBana Ha
rbuHi 3,5 M po3pizy 4.

T'onouen

IMoxonomannst Iizuiit JIpiac (Younger Dryas). CsepmioBuna 4' — 3pa3ok 6
(rmubuna 2,70-2,35 ). CeepanoBuHa 22 — 3pa3zok 5 (rmubuna 3,40-1,5 ™).
Bincnonenns VL — 1, 3pazok 1 (rmubuna 1,52 — 1,84 M) [19]. OxonomkeHHs KriMaTy
MPU3BEJIO IO MOIUPEHHSI CTENOBUX Ta CTEMIOBO-TYHAPOBUX POCIMHHHUX yTPYITyBaHb
3 JJOMiHYBaHHSIM 3JIaKOBUX, OCOKOBHUX, TMOJNKHY 1 100070BUX. CTEMOBHA XapakTep
3acBimuyroTh nupiHuk (Elymus), coHiiecBiT 3BHYaiHUIA i MPEACTABHUKH POIMHH
aiictpoBux Asteraeae (muiok am6posii Ambrosia, aiictpu Aster, pomeny Anthemis),
mukopiesi (Cichorioideae). IMommpenicts Oepe3n KapiukoBoi, BepOM TpaB’sHOT i
TPaB’SIHUCTUX POCIUH MiJATBEP/PKYIOTh HAsSBHICTh KapiMKOBOI YarapHUKOBOI
TyHapu. JlepeBHMI NUIOK, WMOBIpHO, TPAHCHOPTOBAHO 3 MAJbIIUX BiJICTAHEH.
Moapuna (Larix), Binexa 3ejeHa, COCHa KeapoBa eBporeticeka (Pinus cembra),
sUTiBEIb, OOJTIMUXA 3BMYaiiHa, YOPHOILTIIHA )HMOoIocTh (Lonicera nigra), edenpa
asokosoca (Ephedra distachya) i (Ephedra fragilis) Tpamistorsest criopagudHo.
VY BepxHiii yacTWHI pO3pi3y HacTKa COCHM 1 SUTIBLS 3pOCTa€, IO CBITYHUTH IPO
He3HauHe 30UIBIICHHS JEPEeBHOTO IOKPWUBY U IOKpaIleHHs KIIiMary, 30Kpema
BOJIOTOCTi. Y MIIKOMY BOJIIOWMHMIIII POCTE IaHIKeNisi OOJOTHA, KOBTEIb, a TAKOXK
0YepeT, IO JJOMIHY€ HaJ POTO30M.

Ipedopeansunii  mepion (Preboreal). CsepmmoBuna 4' — 3pasox 7
(rmubuna 2,25-1,75 ). CepmioBuna 22 — 3pazok 6 (rmmbuna 1,30-0,50 ™).
Bincnonenns VL — 1, 3pa3ok 2 (rmubuna 1,84 — 1,25 M) [19]. [oninmienHs kiimary
CTIIPUYMHUIIO IBUJKE MOLIMPEHHs JICOBUX YIPYIyBaHb i3 JOMiHYBaHHSM COCHH
3BUYAIHOT, sTTMHY 1 MOIpUHH. [10YMHAIOTE 3’ SIBISITUCS TEPMIYHO BUMOTJIMBI JIepPEBa,
taki sk: B’s13 (UImus), ny6 (Quercus ), muna apiononucrta (Tilia cordata), Binbxa
gopHa (Alnus glutinosa) i mimaa 3Buyaitna (Corylus). HeBennka yacTka muiky
sunii 6101 (Abies alba) cBimuuTh MO TpaHCIOPTYBAaHHS MHIIKY 3 JATbIIHX
BigcraHeil. Taki POCTMHHI TaKCOHM WiATBEP/PKYIOTH IIOYATOK JICOBHX 30H.
VYrpynyBaHHS BIAKPHTOI POCIMHHOCTI 3 TpaBaMH, POJMHOIO JOOOTOBUX IIIE
MOIIMPEHI, ane CyNpOBOJUKYIOTbCS — 30LIBIICHHSM  KUIBKOCTI — TaIFOUHUKA
(pimimenmyna Filipendula), nrepumopdiris (Filicales monolete), a Takox 0cOKOBHX.
Le yka3ye Ha BOJIOTOII0OH]I POCIMHHI YIpyITyBaHHSI.
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BopeaabHuii i ATaantuunmii mepiox Boreal and Atlantic. Ceepaosuna 4' —
3pa3ok 9 (rmubmua 1,65-1,45 ™). Bincnmomenns VL — 1, 3paszok 3 (rambmna
1,25-0,40 m) [19]. JominyBaHHS JiCOBHX YrpylyBaHb 3 JIILIMHOK 3BUYAWHOIO i
JUMOI0 JIpiOHONMCTOI0 YKa3ylOTh Ha TMOJNIMIIEHHS KJIiMaTy Ta MOJANbIIY
cTabimizallito pOCIMHHUX 30H. 3ayBaXXHMO, Yy IEepEeBOCTaHAX TEPEATIPHOI 30HU
BHUSIBJICHO YMMaJTy 4acTKy Juiu. B’s3, 1y6 i rpa6 (Carpinus) ciguaTs mpo piakicHi
3MilllaHi JINCTSHI JIicH. PiUKOBI AOMWHM 3afiHATI POCIMHHUMH YTPYITyBaHHSIMH,
MIPEACTABICHUMH BiJIbXOI0 YOPHOIO, TATI0OYHUKOM, OCOKOBHMH 1 0araTOHIKKOBHMH
y migicei. HukHro J1icoBY 30HY mpezcTaBieHo oykom (Fagus) i sutuiiero, a BEpXHIO —
STTMHOIO. BiIKpHUTI POCIMHHI YrpymyBaHHS HHU3BKONPOAYKTHBHI, ajie MPHCYTHI.
OCHOBHI KOMIIOHEHTH MPEACTABICHO 3JIaKOBUMH 1 MOJMHOM. BHSBICHO MHIOK
3epPHOBUX KyJbTyp (KyJbTypHHX 37aKiB), a came: mmienumi (Triticum) i »xura
(Secale).

Cy66opeansnuii mepion Subboreal. CeepaioBuna 4' — 3pazok 5 (rmubuHa
1,65-1,45 m). Bigcmonenns VL — 1, 3pasoxk 4 (rmmbuna 0,40-0,25 m) [19].
MMoBipHO, IO y Ieil mepioa BiaOymocs (pOpMyBaHHS TipCHKHX JCOBHX 30H, SIKi
HaragyloTh Cy4acHi. Y MepeAripchKiid 30HI IOMIHYIOTH JUMNa i rpad, a Takox
3yCTpiYa€ThCs JilMHA 3BMYaiiHa, KiaeH (Acer), sicen (Faxinus) i muma mmpokoiucTa.
VY migmicei mepeBaxkaroTh Oy3uHa dopHa (Sambucus nigra) i KpyimidHa JTamKa
(Fangula). Ha Bonorux ainsHkax pocte Binbxa. Bussieno tuc (Taxus), BepOy i
siceH. ByKOBO-sUTUIICBI JTiCH YTBOPIOBAJIM HIKHIO TIPChKY 30HY, a XBOWHI JepeBa —
BepxHIO. llpucyTHI cHigy BHpPOIIYBaHHS 3€PHOBUX KynbTyp. PamioByriernese
natyBaHHs — 625 + 50 pokiB [15].

Cy6arnanTuanmii nepion Subatlantic. CeepmioBuna 28 — 3pa3ok 2 (rnubuHa
5,90-1,90 m) [15]. CyOarnaHnTHYHHIA TepioJ XapaKTEePHU3YEThCS BiIKPUTICTIO
nanamadTy, siKa BUpakeHa 30UTBIICHHSAM ITWIKY TPaB’sIHUCTUX POCIHH, 30KpeMa
MOJIMHY, 3JIAKOBUX KYJIBTYp, BKJIIOYAIOUH MIICHHUIIO, )KUTO, rpedky (Fagopyrum).
BusiBieHO HU3KYy pPOCIMHHHX TaKCOHIB, TMOB’S3aHMX 13 MJiSUTBHICTIO IIOJMHH,
HaNpUKIAL: TMOIOpoXKHUK naHueronuctuii (Plantago lanceolata), momoposxHuk
Benmkmii (Plantago maior), momopoxuuk cepenniii (Plantago Imedia), criopumn
3uuaitauii (Polygonum aviculare).

[HopiBHAHHA pe3y/bTATIB 3 iHIIUMHU pPerioHaMu

V niBaeHHO-cXigHii yacTuHl T1oJbInl BICIIHCHKI BIAKJIaAA HE BUBYEHI. Y OaceliHi
piuku Huicrep (I"anmupkuii paiioH) € neKiibka po3pi3iB JIeciB i BUKOITHUX IPYHTIB,
MaJIe030iB, BIiK SKUX OXOIUTIOE IHTEPBA Bl pPAHHBOTO BiCITIHCHKOTO JI0 iCTOPHYHOTO
gacy (Komar, 2002) [13], (Boguckyj & Lanczont, 2002) [11]. V BepxHix mapax
€3ynineChbKOro po3pisy 3aikcoBaHO 3MIHM POCJIMHHOCTI, $IKi BKa3ylOThb Ha
nocnigoBHicTh momiii Weichselian Interpleniglacial y Burmsiai iHTepcramianbHuX
Oypux rpyHTIB. Pe3yyibraTi majiHOJOTIYHUX JOCHIIKEHb MOKa3yITh, IO IiCIIs
nepiofy NMaHyBaHHS TPaB’SIHUCTHX POCIIMH, y TOMY YHCIi KcepodiTiB i rajaodiTis,
y LbOMY pErioHi pO3MOYMHAETHCS PO3BUTOK PO3PIIKEHOT0 COCHOBOTO JICY
3 HEBEIMKUM KOMIIOHEHTOM JIMCTSHHUX JiepeB. Po3pi3 BifMOBiae TIpyHTOBOMY
ropusonTy JlyoHo. ['eomopdosoriunuii ananiz KonoxaiiBcekoro po3pizy (Boguckyj
& Lanczont, 2002) [11] nmaB 3mory omucaTu JOeTajbHy cTpaTurpadito
Interpleniglacial. BuokpemiieHo jiBa piBHI cyOapKTHYHHUX OypuX IPYHTIB, a came:
Hy6Ho 2 — crapimuii, i JlyoHo 1 — MOJOAIINH, SIKUM BUHUK y MIDKCTaIlalbHUX
yMoBax. BusiBieHO TakoX map JeciB, KUK iX BIZOKpPEMIIOBaB 1 PO3BUBABCS
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y cramianpHuX yMoBaxX. Okpemi mractu Oaceiiny p. uictpa y ['anmunbkomy paitoni
Bignosimarots cepeauni Weichselian Pleniglacial.

VY po3spisi 3 XKoxosa mobnu3y Merneka (Srodon, 1976) [18], ae 3HaiineHo ckeneT
mamonTta (Mammuthus trogontherii), matoBanoro 50 000 — 56 000 pokiB a0
Cyd4acHOCTI, Jlicocten Bimnosimae nepioxy Brorup Interstadial (Early Weichselian).
Y nmapmmadTi mepeBakaroTh PIAKICHI COCHOBI JICH, SJIIBEIb Ta YTPYIyBaHHS
TPaB’sIHUCTOTO CTEMOBOTO THUIY 3 YHCICHHHMH CBITJIONIOOHMMH POCIHHAMHU.
VY monuHi piuKy pOCIH BiIBXH, COCHH, SUIHHH, Oepe3n 1 XMinb 3sudaiinmii (Humulus
Lupulus).

Po3pi3 cena bxespnuns (Brzeznica, Ionpmia) va p. Biciooka (Wistoka), sike
posramoBane y 15 km Big Rzochow (Mamakowa & Staekel, 1974) [16], Takox
MIPEACTABIICHO JICOCTEIIOBUM JaHAmAadTOM, a BimKiIagu gaTtoBaHo 35 965 + 1000
pokie 1o cyuacuocti — Hengelo Interstadial (Brzeznica B) ta 27 990 + 1 415 pokis
1o cydacHocti — Denekamp Interstadial (Brzeznica A). Cepen TOMiHYFOYHX POCITHH —
COCHa KeIpOoBa €BPONEHChKA, MOJPUHA, SUIIBEIb, TAKOXK BHABICHO edenpy
JBOKOJIOCY. YTPYIyBaHHS KapiHKOBHX TYHIPOBHX YarapHHKiB 3 0Oepe3oro
KapIuKoBOIO i Bepboro mosspuoro (Salix polaris), a Takox 37aKkoBi Ta MOJUH
BiZlirpatoTh 3HauHy poib. Sk y CrapyHi, Tak i B bXe3pHUII BiIKIaaAW TOIOIEHY
nexars Bumie Bicmincekoro mepiomgy (Pleni — Weichselian). CroOyp rpaba
JaToBaHO cyOOopeanbuuM mepionom (3,380 + 65 pokiB 10 cyyacHOCTI). Y TO# vac
MaHyBaJIX rpaboBi Jlick 3 ;yOoM i OyKoM, a B TOJTUHI PiYKH — BUIbXOBI JIiCH 3 JIUIIOKO
i 6epesamu.

Husu Binknanis c. Jlasek (Lazek, TTonbina) mobmausy 3akiikysa (Zaklikow) Ha
p. Canna (Sanna River) [19] matyiotees 25,580 (£ 3 270-2 420) pokiB a0
CyYacHOCTI, IO BiJMOBizae BepxHboMy Bicmincekomy mepiomy (upper Pleni —
Weichselian). I[TiuikoBi 10CTiPKEHHS BKa3ylOTh Ha HAsIBHICTh POCIIHHHOTO TOKPHBY
MapKOBOTO TUIY TYHAPU 3 TOraHo AWU(EPEeHIIHOBAHUMH MAiITHKAMHA COCHOBO-
MOJIPUHOBOTO JIicy. PO3BUBArOTBCS CTEMOBI YIpyMyBaHHS 3 BEIHKOK KUIBKICTIO
TpaB’THUCTHUX 1 CBITJIIONFOOHUX POCIIHH, HATTPUKIIA: TIOJNH, JIOOOA0BI, J1aJaHHUKOB1
(Helianthemum oelandicum), nbon aBctpiiicekuii (Linum austriacum) i edepa
JIBOKOJIOCA.

Bix mimomBu Topd’stHux Bimkmamie 3 Jasto Bryly (Ilomemia) [17] maToBano
45 000 pokiB 1o cydacHocti — Hengelo Interstadial, BepxiBka BepXHBOTO IIapy —
34 000 = 1 000 pokiB mo cywacHocti Ta 35,300 £ 1,500 pokiB 10 cydacHocTi. Ha
tepuropii Slcio y Bicnincekomy niepioi (Pleni — Weichselian) nepeBaxae TyHmpa —
nmapK i3 MOIPHHOIO, COCHOIO KEIPOBOKO €BPONEHCHKOIO, SUIIBIHEM 1 MOACKYIH
BIJIbXOIO0 3€JICHOI0, sIKa TOCTYIOBO MEPETBOPIOETHCS HA BIAKPUTHHA JaHIIAPT 3
JIOMIHYIOYMMHU TPaBaMH, OCOKaMH, CBITJIOJIOOHMMH POCIIMHAME, HAIIPUKIIAI: PeOpo
HaciHHuK Tipcekuii (Pleurospermum austriacum), conrecBiT 3Bu4aiinuii Ta in. Ha
BOJIOTIIIUX JUISIHKaX 3yCTpiYaeThcs Oepe3a KapiiMKOBa, COCHA KeApoBa
€BpOINEIChKa 1 MOJIPUHA.

HaiinoBnimi naninosnoriyui aaxi i3 ¢. CrapyHs matots aHanoru y bemanax. Ha
tepuropisix Buwkns Tepnara 1 1 II (Tarnawa Wyzna, [onsmia) [19] npeacrasieno
pomwHHI yrpymyBanHs paHaboro [lpiacy (Older Dryas, Late Weichselian)
cyOaTianTuuHOTO Niepioay. ¥ mapax Allered nepeBaxaroTsb piIKicHI COCHOBI JicH 3
COCHOI0 KEIPOBOIO €BPONEHCHKOI0, MOApHHOIO 1 smiBueM. IloxomomanHs y
[Misupomy Jlpiaci mpu3Beno 10 aHyBaHHS BIIKPUTOI POCIUHHOCTI 3 JIOMiHYBaHHSIM
tpaB. Cepe/l MPOyKTUBHUX BU/IIB BUSIBJICHO aiiCTPOBI, @ HEMPOAYKTUBHUX — COCHA
3BUYaiiHa, COCHa KeIpoBa €BpoOIeiichka, MOjApHHA 1 sutiBelpb. [IpebopeanbHuii
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IepioJ  OXapaKTepHU30BaHO 30UIBIICHHSIM YacTKM COCHH ¥ 3MEHIIICHHSIM
TpaB’THUCTUX POCIHH. Y Jicax OopealbHOr0 Tepiomy MaHyloTh B’s3, Oepesa i
BUIbXa. B aTiaHTHYHUE mepioa pOCiu JTilMHA 3BrYaiina, 1y0 1 muna IpioHoIuCTa.
Byk nmominye, mounHatroum 3 cy0OopeanbHOTO i A0 CyOaTIaHTHYHOTO Tepiofy,
pasoM i3 rpabom i summriero. Iumi minsuku Beman (Ralska — Jasiewi — czowa, 1980)
ONHCYIOTh POCIHHHY ITOCIIIOBHICTH BiJl aTIAHTUYHOTO TEPIOAY — TEPUTOPis
Cwmepek i 3akone (Smerek, Zakole, Tloabima), cyb60opeadbHOro mepiogy —
tepuropis  Cmomumk 1 Bomocare (Smolnik, Wolosat, Ilomsmma), mo0
cy0aTIaHTHIHOTO TIEPiofy.

Y nunkoBux po3spizax c¢. CrapyHs BHSBICHO BiJIKJIaJH, SKi BiIIHECCHI [0
OopeaTbHOTO TEPiojy, HANpHUKIaa MWIOK SUIHIi. 3 OJHOTO OOKYy, HWOTO HHU3BbKUI
BiicoToK (< 1%) cBiTUMTH TIPO TPAaHCHOPTYBaHHS 3 NANBIINX BiACTaHeH, ane i
MICIIEBI HACA/PKCHHS sUTHIIL Y il yacTrHi Kapnar He MO)kHa BUKJIFOYATH. 3 1HIIIOTO,
MosiIBa TAKOT0 MWIKY MOTPeOye MEeTaNbHINIOrO AOCHTIUKCHHS BiJIKIAIIiB IIHOTO
mepioy Ha TepuTopii YKpaiHu.

BucHosku

Exomoriuni gami momo 4YETBEPTHHHUX BIAKIAIIB y MeXax pIYKOBOi TOIWHHU
Benukwuii JlykaBenp cBig4aTh Mpo OKpeMi BiAMOBIAHOCTI 3 JaHUMH, OTPUMAHUMH
] 9ac IOCIi/pKeHb moyibchbkux Kapmar. He3Hauni BIAMIHHOCTI, MepII 3a BCe 1Ie
JOMIHYBaHHS BIIKPUTHX POCIWHHHUX YTIPyIyBaHb, OOyMOBIEHI reorpadigaum
MOJIOKECHHSM, a8 TaKOX BIUIMBOM OibII KOHTHHEHTAIBHUX KIIMATHYHHUX YMOB Ha
POCIUHHICTD JOCITIIXKYBaHOT TIISTHKY.

Po3BHUTOK POCTHHHKX YrpyIyBaHb Bicmincekoro nepiomy (Pleni — Weichselian)
SK Y XOJNOAHImI (cTamianmu), Tak 1 Temrimi mepioan (iHTepCTamiand) UiTKO
PENpEe3eHTYIOTh PO3BUTOK POCIMHHHUX CIIIBTOBAPHCTB BIIOMHX SIK TYHAPOCTEII,
a TakoX 1XHE JOMIHYyBaHHS y piukoBid nonuHi Bemukuii JlykaBenp Ha Toi Hac.
BescymuiBHO, mo # y macmTabi Beiel mmonri YkpaiHcbkux Kapmat nepeBakae
TyHApocTen. Takuli pOCIMHHHUN TOKPUB XapaKTEpHUH 1 Ui IUISIHOK, jae Oyiu
3HaMJIEH] ccaBIli eMOXH MJICHCTOICHY .

IcTopiss pO3BUTKY POCIMHHOCTI y Tepiof TOJOLEHY Ha TepuTopii 3axigHoi
VYxpaiau y nopiBHsHHI 3 [lospmiero BUSBMIACH JMHAMIYHIMION, 110 HOSCHIOETHCS
6musbKkicTio 10 Kapnatcbkux i bankancekux pedyriymis. [lommpenHs Uy, st
i Oyky Oyno mBHIKMM 1 BimOyBajiocs Maibke OJHOYACHO, OJHAK HA TEPUTOPii
[Mosb1i i repeBa 3’ ABJIAI0THCS 3HAYHO Mi3HilIe, a IXHE TOIIUPEHHS TPHBAE Y MEXKax
JIOBILIOTO YaCOBOT'O 1HTEPBAIY.
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DEVELOPMENT OF MANAGEMENT MEASURES TO BRING
THE TERRITORY OF CARPATHIAN BIOSPHERE RESERVE INTO
ALIGNMENT WITH THE INTERNATIONAL REQUIREMENTS

Abstract. The modern ecological challenges of the territories with conservation
status have impact not only at the national level, but also at the global. That is why
the solution to address the administrative challenges of these territories located in
our country and bringing them into alignment with the international requirements
is becoming more relevant.

The purpose of the study is to develop measures aiming to create a transit zone of
the Carpathian Biosphere Reserve in the context of the sustainable development.
Research materials and methods of the study. From the traditional general scientific
methods used: analysis and synthesis; comparison and analogy; generalization and
abstraction; project management (planning and implementation of measures aiming
to create a transit zone of the Carpathian Biosphere Reserve).

The relevance of this work is quite high. The conservation business in Ukraine is
developing and improving every year. The process of increasing the conservation
territories is relevant not only in Ukraine but also beyond its borders. Unfortunately,
the legal framework of our state in the field of conservation does not fully ensure
the proper use, reproduction and protection of the biosphere territories with
conservation status.

The Carpathian Biosphere Reserve is one of the largest environmental, scientific,
environmental and educational centers of the Carpathian region. Since 1993 it has
been part of the World Network of Biosphere Reserves of the MAB-UNESCO.

The article gives an example of bringing the territory of a biosphere reserve to the
international requirements for biosphere reserves; the main directions of activity
aimed at collaboration of the administration of the Carpathian Biosphere Reserve
with local communities and recommendations to implement the measures to ensure
the creation of a transit zone of the biosphere reserve in Ukraine.

© M.P. Rybak, V.V. Lukianova, V.O. Khrutba, Y.S. Anpilova, 2019
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Some issues remained unresolved and some were only partially resolved, that is why
the issue of improving the existing legal framework remains very relevant, taking
into account the international commitments of Ukraine in the field of the sustainable
development of reservation areas.

Keywords: sustainable development; natural reservation fund; biosphere reserve;
transit zone

Formulation of the challenge

In 1974, the UNESCO Task Force on Man and Biosphere (MAB) has developed the
main concept of biosphere reserves. The Biosphere Reserve Network began
operating in 1976 and, as of 2016, the UNESCO MAB network included 669
reserves in 120 countries. Thus, biosphere reserves are referred to international
structures [1] that are created under the MAB program. They include both the nature
conservation areas and significant transitional areas or transition areas. This part of
the Biosphere Reserve has no special conservation status and is created with the aim
of implementing the concept of sustainable development here. The Carpathian
Biosphere Reserve (CBR) belongs to the so-called old biosphere reserves, created
before the appearance of the Seville Strategy and Statutory Framework (Regulation)
of the World Network of Biosphere Reserves MAB UNESCO. At the time of its
creation in 1993, it was a classic territory with conservation status and had a cluster
structure [2]. At that time, the structure of the CBR was fully in line with the main
goals of the biosphere reserves of that time to preserve the standards of the pristine
natural complexes and to monitor them. However, in Ukrainian law [3] there is a
disagreement between international and national categories of nature reserve fund
(NRF). The NRF category of Ukraine — “Biosphere Preserve” was first introduced
in 1992 when it passed the relevant Law [3], which distinguished biosphere preserves
as a separate category of NRF, that is, they were created in Ukraine by Decree of the
President rather than by UNESCO.

The Biosphere Reserve is a protected area that operates in accordance with the
Law of Ukraine "On the Nature Reserve Fund of Ukraine" and which has rather
severe restrictions on the use of nature in its territory. Instead, Biosphere Reserves
are international structures created within the framework of the UNESCO Human
and Biosphere Program [4]. The Carpathian Biosphere Reserve serves both the
Biosphere Reserve and the Biosphere Preserve. The difference between these
structures is very fundamental. Therefore, the development of management
measures aimed to bring the territorial structures of Ukraine's biosphere preserves
into alignment with the international requirements is urgent. This is necessary, first
of all, because biosphere preserves (reserves), in accordance with UNESCO program
documents, can play a significant role in the implementation of the Sustainable
Development Strategy "Ukraine 2020", which was approved by the Decree of the
President of Ukraine on January 12, 2015.

Analysis of recent research and publications
The Carpathian Biosphere Reserve is one of the largest environmental, scientific,
environmental and educational centers of the Carpathian region. There are numerous

scientific laboratories in the CBR, a network of monitoring sites, phenological
points, hydro- and meteo-posts which have been established. The reserve is a natural
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laboratory for many domestic and foreign research institutions. There is a network
of ecological-educational, scientific-cognition routes and information centers, the
only museum of mountains ecology and history of the Carpathian Mountains which
operates in Ukraine, its own video studio, the all-Ukrainian ecological-popular
magazine "Green Carpathians"[5] on its territory.

The Carpathian Biosphere Reserve was established in 1968 in the Ivano-
Frankivsk and Transcarpathian regions. Since 1993, the CBR has been part of the
International Network of Biosphere Reserves of the MAB-UNESCO. Today it
covers an area of 58,035.8 ha, of which 39,485.8 ha are in permanent use. Its territory
consists of eight separate arrays (Fig. 1), which are located in the territories of
Vynohradiv, Rakhiv, Tyachiv and Khust administrative districts of the
Transcarpathian region. The Carpathian Biosphere Reserve is located within the
altitudes of 180-2061 m. m. — from the Transcarpathian lowland to the alpine belt,
and represents practically all vegetation and climatic zones that are characteristic of
the southwestern mega-hills of the Ukrainian Carpathians.

At the end of 2013, the Carpathian Biosphere Reserve prepared and submitted
a Periodic Review (Report) covering the activities of the Biosphere Reserve over
a 10-year period. In June 2014, according to the expert review of the report, the
International Coordination Board of the UNESCO Program for Human and Biosphere
(MAB) adopted a decision regarding the CBR, which, in particular, concluded that the
reserve did not fully meet the criteria set out in the Statute framework of the World
Network of Biosphere Reserves. The discrepancy with the above criteria is the
insufficient size of the transition (transit) zone, which is due to the cluster nature of the
territorial structure, significant fragmentation of the territory and its low ecological
integrity and connectivity [6]. To address the decision mentioned above, the
administration of the reserve began intensive work on the formation of the transit
territory of the Carpathian Biosphere Reserve [7] in spring 2016.

KAPTA MACHBIB KAPIATCHKOIO BIOC®EPHOIO 3AHOBiJHIIKA
MAP OF THE CARPATHIAN BIOSPHERE RESERVE MASSIFS

Figure 1 — Map of the Carpathian Biosphere Reserve arrays
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The purpose of the study is to develop measures aimed at creating a transit zone
of the Carpathian Biosphere Reserve in the context of sustainable development.

To achieve this goal, the following tasks were adressed in this study:

— Analyze the main international requirements for biosphere reserves;

— ldentify the main activities aimed at collaboration betweet the CBR's
administration with the local communities;

— Develop recommendations for implementing measures to ensure the creation
of a transit zone of the biosphere reserve in Ukraine.

Research materials and methods

From the traditional general scientific methods used: analysis and synthesis;
comparison and analogy; generalization and abstraction; project management
(planning and implementation of measures to create a transit zone of the Carpathian
Biosphere Reserve).

Results

Biosphere Reserves (BRs) are land, coastal / marine territories, or a combination of
these, which are recognized internationally under the UNESCO Human and
Biosphere Program. Each BR must meet a set of criteria and a minimum number of
conditions before being added to the Network. Each BR performs the following
functions: conservation of genetic resources, species, ecosystems and landscapes; a
function of development that will promote sustainable socio-economic development;
and the logistics function to support demonstration projects, environmental
education and training, as well as research and monitoring in the context of
addressing local, national and global environmental and sustainable development
issues. According to international requirements, BRs do not belong to nature
conservation areas, because they do not belong to the categories of the International
Union for Conservation of Nature, but are areas that are created to preserve
biological diversity and ensure sustainable development and which should include
the nature conservation area as an integral part. According to the Law of Ukraine
[3], biosphere reserves have functional zoning, the central element of which is the
protected territories.

In 1995, the UNESCO Conference adopted the Seville Strategy [8] and identified
the main objectives for the development of biosphere reserves and the World
Network of Biosphere Reserves as a whole:

Obijective 1. Use of Biosphere Reserves to Conserve Natural and Semi-Natural
Diversity.

Task 1.1. Improving conservation status of natural and semi-natural biodiversity
through the Worldwide Network of Biosphere Reserves.

Task 1.2. Integration of biosphere reserves into conservation planning.

Objective Il. Using biosphere reserves as models of land management and
approaches to sustainable development of regions

Task 11.1. Providing support and involvement of the local population.

Task 11.2. Provision of better harmonization and joint activity of subjects of
different zones of biosphere reserves.

Task 11.3. Integration of biosphere reserves into regional planning.
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Obijective I11. Use of biosphere reserves for research, monitoring, education and
training

Task 111.1. Improvement of knowledge about human-biosphere interaction.

Task 111.2. Improvement of monitoring activities.

Task I11.3. Improvement of education, community awareness and local
involvement.

Task 111.4. Training of specialists and managers.

Obijective 1V. Incarnation of the idea of a biosphere reserve.

Task IV.1. Integration of biosphere reserve functions.

Task 1V.2. Strengthening the World Network of Biosphere Reserves.

According to the above, a conclusion is that BRs are special territories created in
accordance with UNESCO provisions, where the conservation of biological and
landscape diversity is closely aligned with the sustainable development of the
territory. Management of the biosphere reserve should be carried out in accordance
with the provisions of the UNESCO Seville Biosphere Reserve Development
Strategy, the establishment of a coordination council and the development of
a specific action plan.

To address it, a series of actions have been undertaken to bring the territory of the
CBR into alignment with the international requirements.

The priority agreement was reached with the Transcarpathian Regional
Directorate of Forestry and Hunting to establish a transit zone of the Carpathian
Biosphere Reserve (CBR) in the territories of individual state forestry enterprises in
order to ensure the sustainable management of the forest in the region. The creation
of a transit zone or a sustainable development territory is documented by a special
Memorandum of Cooperation and signed by the heads of both institutions on April
14, 2016.

According to this Memorandum, the CBR transit zone (Fig. 2) is formed by state
forestry enterprises located directly within the area of activity of the Carpathian
Biosphere Reserve within the Rakhiv and Tyachiv Administrative Regions of the
Transcarpathian Region, namely "Rakhiv research forestry”, "Yasinaske forestry"
(Svidovetsky and Lopushansky forestries),” Velikobychekivka forestry" (except
Verkhnyvodyansky forestry), " Brusturyansky forestry" (Hrunykivske forestry) and"
Mokryanske forestry "(Tykhovetske, Krasnyanske, Ust-Chorna and Tarasovskaya
foresties). Land plots of state forestry enterprises are included in the transit zone in
order to introduce ideas of sustainable socio-economic development, in particular
sustainable use of forest resources, increase their recreational attractiveness and to
deepen cooperation in the conservation of valuable natural complexes. All of them,
without exception, are certified under the international FSC scheme and meet all its
criteria and principles.

The Memorandum also states that CBR administration and other forestry
enterprises, as well as local communities located within the area of activity of the
institution and nearby, should cooperate in the protection of natural and cultural
complexes and objects for the socio-economic development of the Carpathian
region. Priority areas for cooperation are: realization of the concept of sustainable
use of forest resources, development of infrastructure, activation of recreational and
tourism activities, reduction of environmental impact of economic activity,
preparation of plans and programs for socio-economic development and
implementation of relevant demonstration projects, search for funding and provision
of appropriate resources, environmental education, training and skills development,
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public awareness and local involvement spare, common shares and so on. The CBR
is of particular importance for the preservation of the culture of the Ukrainian
Highlanders — Hutsuls, Boykiv and Lemkos. Some elements of the local
environmental management, such as alpine dairy sheep, trout farms and related crafts
and traditions, are unique to Ukraine and Europe.

In addition to the aforementioned Memorandum, the CBR administration has
signed and signed Declarations of Cooperation between the CBR and a number of
settlement and village councils to include them in the transit zone or the CBR
sustainable development territory. As of October 30, 2017, such Declarations were
signed with the territorial communities of the settlements of Bogdan, Luga,
Vidrychka, Roztok, Cherna Tysa, Lazyshchina, Yasinya, Kvasy, Bilin, Kostylivka,
Dilovo, Luh, Kosivska Polyana, and the cities of Rakhiv Rakhiv District and Coal,
Wide Meadow and Big Coal of the Tyachiv district.

Zakarpattia Oblast

[ bmpathian Bioséhere Reserve | Fomats

[ Sustainable development areas

Esni, HERE. Delorme. Mapmyindia, © OpenStreetiap contributors, and the GIS user community

Figure 2 — Map diagram of the territory of the Carpathian Biosphere Reserve

The aforementioned state forestry enterprises and territorial communities form
the territory of the transit zone with a total area of 124.3 thousand hectares. Thus,
the total area of the reformed CBR territory is 181138.8 ha. The newly created CBR
is a fragmented, holistic entity with high environmental connectivity and integrity,
which provides, in particular, the viable populations of large carnivorous mammals:
bear, wolf and lynx. It is important to note that the newly created territory of the
transit zone includes a large part of the ecological network of the Transcarpathian
region, including all the main latitudinal and meridional ecological corridors, which
connect between them cluster sections of the biosphere reserve that have
conservation status. All of these clusters have classical zoning, that is, include
protected areas delimited by buffer zones from transit territory or the outer
boundaries of the biosphere reserve. The CBR's new territorial structure and
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corresponding zoning will be reflected in the CBR Organization Project, which is
essentially a ten-year management plan and is already underway. A map of the CBR
territory with the newly created transit zone is added (Fig. 2).

Conclusions

Therefore, the administration of the CBR was able to solve one of the most relevant
and important challengies in a short time by bringing its territorial structure and
zoning accordingly to the requirements of the Statutory Framework criteria for the
World Network of Biosphere Reserves, and thus maintaining the status of an
institution of international importance in status of the Carpathian Biosphere Reserve.
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MLIL. Pubak, B.B. Jlyk’sinoBa, B.O. XpyTs0a, €.C. AunijioBa

PO3POBKA YIIPABJTHCHKHMX 3AXO/IIB 11010 NPUBEJAEHHS TEPUTOPII
KAPIIATCBKOI'O BIOC®EPHOT'O 3ANOBIJIHUKA 10 MI)KHAPOJHHUX
BUMOT

AnoTtanis. Cy4acHi €KOJOriuHI MpoOJIEMH 3aMOBIAHAX TEPUTOPIN MaKOTh HE MPOCTO
3arajbHOJCP)KaBHUN, a W MIOOANbHUN XapakTep. A TOMY BHpIILCHHS YIPaBIIHCHKUX
npoOieM IMX TEPUTOPIK HAIIOl Jiep)KaBU 1 MPUBEIEHHS iX JI0 MDKHApPOJHUX BUMOI CTa€
Jieslai akTyaJbHIIIHM.

MeTo10 10CHIPKEHHS € pO3p0o0Ka 3aX0/iB, CIPSIMOBAaHUX HA CTBOPEHHS TPAH3UTHOI 30HA
Kapmarcekoro 6ioctepHoro pesepBary B KOHTEKCTI CTaoro PO3BHUTKY.

Marepianu Ta METOIM JOCHIPKCHHS. 3 TPaJWLIHHUX 3aralHOHAYKOBHUX METOJIB
3aCTOCOBYBAJIMCS: aHaJli3 1 CHHTE3; NOPIBHSHHA Ta AaHAIOTIS; Yy3aralbHEHHS Ta
abcTparyBaHHs; yNIpaBJiHHA IpOeKTaMH (IUTaHYBaHHA 1 3[IMCHEHHS 3aXOMAiB IIOAO
CTBOpPEHHS TpaH3UTHOI 30HM Kaprnarcekoro OiocepHOro pesepsary).

AKTyaJpHICTE JaHOI POOOTH € JOCHTh BHCOKOIO. 3amoBifHa cmpaBa Ha YKpaiHi
PO3BHUBAETHCS Ta YAOCKOHATIOETHCA 3 KOXKHUM POKOM. Ilpomec 301LTBIICHHS NPHPOIHO-
3aMOBIIHUX TEPHUTOPiH aKTyanbHWHA HE TIMBKKM B YKpaiHi, ane i 3a il mexxamu. Ha >xansb,
mpaBoBa 06a3a HamIoi AepKaBH y chepi 3a10BITHOI CIIpaBH HE MTOBHICTIO 3a0e31edye HaJle)KHE
BHKOPHCTAHHS, BIATBOPEHHS Ta OXOPOHY TEPHUTOPiii OiochepHHX 3ammoBi AHNKIB.
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Kaprarcekuit GiocepHuii 3alOBIIHUK € OJHMM 3 HaHOUIBIINX HMPUPOJOOXOPOHHUX,
HayKOBHX, €KOJIOr0-0CBITHIX LeHTpiB KapnaTcekoro periony. I3 1993 poky BiH BXOAHUTH 10
MikHapoaHoi Mepesxi 6iocdeprux pezepsatis MAB-IOHECKO.

VY craTTi HaBeOEHO MNpPHKJIAJ IPHUBENCHHS TepuTOpii OiocepHOro 3amoBigHHUKA 10
MDKHApOJHHUX BUMOT, IO BHCYBAIOThCS 10 OlOC(EpHHMX pe3epBaTiB; BU3HAUYCHO OCHOBHI
HaTpsAMU TiSUTBHOCTI, CIIPSIMOBaHI Ha B3aeMoito aaMiHicTpanii KapmaTtcekoro 6iocdeproro
3aIlOBiTHUKA i3 MICIIEBIMH I'pOMaaMy Ta PO3pOOJICHO PEKOMEHIAIII] 010 BIPOBAIKEHHS
3ax0[iB 3a0e3reveHHs] YTBOPEHHS TPaH3UTHOI 30HU OiocepHOTo pesepBary B YKpaiHi.

OxpeMi MUTAaHHS 3aNHIIAINCH HEBPETYIbOBAHUMH, a JIESKi BUPIMICHI JIMIIE YaCTKOBO,
TOMY BKpall aKkTyaJbHHM 3aJIMINA€THCS NUTaHHS YAOCKOHAJCHHS iCHYIOYOi HOPMAaTHBHO-
MpaBoBOi 0a3u 3 ypaxyBaHHSM BIIIOBITHUX MiKHAPOTHHUX 3000B’s13aHb YKpaiHH y cdepi
MOJIaIBIIIOT0 PO3BUTKY 3aIOBiIHOT CIIPABH.

KarouoBi cioBa: cranmii po3BUTOK; NPHPOAHO-3anoOBinHUKA (oHO;, OiochepHuit
pe3epBar; TpaH3UTHA 30Ha
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TO THE ISSUE OF FORECAST ASSESSMENT APPLICABLE FOR
HYDROGEOLOGICAL CONDITIONS OF TECHNO-ECOSYSTEM AT
SELIDOVE MINE GROUP

Annotation. The current hydrogeological state of Selidove mine group (named after
D.S. Korotchenka, Selidivs 'ka, Ne 2 Novogrodivs ka and Ne 1-3 Novogrodivs 'ka) is
characterized by damaged geological environment, which was derived from coal
extraction. According to the geological zoning the Selidove mine group can be
classified as Donetsk hard-coal basin within Chervonoarmiqs’ka monocline
damaged with tectonic framework.

In this study the estimation of hydrogeological situation around the mine Ne /-3
Novogrodivs ka was performed. In undertaken the evaluation the flooding of mining
galleries of MNe2 Novogrodivs’ka, Selidivs’ka and, mine named after
D.S. Korotchenka was taken into account. In terms of surveyor observation data the
filtration of mining water from mine Ne 2 Novogrodivs’ka toward mine Ne 1
Novogrodivs ’ka is possible through the nordic and south blocks, which divide the
mining activities processes. The speed of flooding level change at mine Ne 2
Novogrodivs ’ka is about 0.12 meters per day. Bearing this in mind the required time
to reach the ground surface (absolute height) +185 meters is about 532 days
starting from September 2019. Keeping in mind the volume of extracted
underground space and the flooding factor 0.4, the common forecasted water
income is about 65-130 m? per year.

© O.A. Ulytsky, V.M. Yermakov, O.V. Lunova, K.Y. Boiko, 2019
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In case there is a clear hydraulic connection between separate karst voids the
common income of mining water from mining galleries of Ne 2 Novogrodivs ka
toward mine Ne 1 Novogrodivs ka will be not more than 110-175 m3 per year (taking
into account the value of income through the weathering zone and aquifer karst
clamp).

In order to maintain the safe working condition for employees and hydro safety at
mine Ne 1-3 Novogrodivs’ka, it is required to implement the engineering and
technical measures to pump the extra mining water (175m3) per year), which
corresponds to water income from Ne 2 Novogrodivs'ka toward Ne 1
Novogrodivs’ka. It is ensured in case there is a perfect hydraulic connection
between the karsts.

Keywords:  techno-ecosystem; underground working galleries; broken
hydrogeological conditions; mine water income; underground water transfer;
hydro-geological connection; hydraulic connection, mine seam

O.A. Yauubkuii, B.M. €pmakos, O.B. JIynsoBa, K.€. Boiiko
JeprkaBHA eKOJIOTiYHA aKaIeMis MiCISITAIUIOMHOI OCBITH Ta ynpaBiiHHA, M. KuiB, Ykpaina

A0 IIUTAHHA OOIHKHU ITPOI'HO3Y 3MIH I'lTPOI'EOJIOTTYHUX
YMOB TEXHOEKOCHUCTEMMU CEJIUIBCHKOI T'PYIIU IIAXT

Anomauis. Tiopoeeonociunuii cmat Cenudiscoxoi  epynu waxm
(im. [1.C. Kopomuenka, «Cenudiecvrxa», Ne 2 «Hoeoepodiscokay ma Ne 1-3
«Hosozpooiscvkay) xapaxkmepusyemvcsi yMo8aMU NOPYUIEHO20 2e0102i4H020
cepedosuuja, saKe cQOPMYBaNOCs GHACHIOOK PO3POOKU By2inbHUX niacmis. 3a
eeonociunum pationysanuam noaa Cenudiscbkoi epynu waxm GIOHOCAMbCA 00
Honeyvrkozo  kam’samosyeinenozo — bacetiny i po3mawlogami 8  MedHcax
Kpacnoapmiiicoxoi monoxninani, nopyueHoi meKmoHiuHuMu cmpykmypamu.
Ilposedena oyinka 2iopoounamiunoi cumyayii Haskono waxmu No [-3
«Hosoepooiscvkay» na emani, AKUll cpopmosanutl 8 yMoGax 3amonieHHs ipHudux
supobox waxmu Ne 2 «Hosoepoodiscokay, a maxoxc waxm «Cenudiecoka» ma
im. J.C. Kopomuenxa. Ha yvomy emani 3a 2e01020-MapKuletioepcbKumu
mamepianamu Qirempayis waxmuoi 6oou 3 waxmu Ne 2 «Hoeozpodiecvkay y
waxmy Ne 1 «Hogoepodiecbkay» ModucIu6a minbku 4epe3 nigo0eHHUll i nigHIuHULl
Oap ‘epHi yinuxu, wo Gi00KPEMIIOIOMyb 2IiPHUYL POOOMU YUX WAXm MidC c00010.
LIsuoxkicme 3MiHU Pi6HA 3AMONIEHHS Y MENCAX 2ipHU1020 npocmopy waxmu Ne 2
«Hogozepooiecvkay cmanosums 0,12 m/000y. 3a makux memnie yac 00cCscHeHHs
pisHsa 3amonnents abconromuoi nosHauku +185 m cknade 532 0o6u, nouunarouu
3 gepecns 2019 p. Ilpu icuyrouux 00 ’emax upobieHoco npocmopy 8 iHmepeani
enubun +121,1-++185 m, icnyiouitl wieuoxocmi 3amonients, a maxkoic koegiyicumi
sanosnennsi 0,4, 3azanbHUll NPOSHO306aHUNl 6000ONpUNIUE 00 waxmu No 2
«Hosozpooiscoxay cmanoeumume 65-130 m%/200.

Ilpu nposax 00CKOHANO020 2IOPABNIUHO20 368 'A3KY MIdNC OKpeMUMU KAPCMOBUMU
NOPOIACHUHAMY 3A2aNIbHA 6EIUNUHA NEPEMOKY WAXMHOI 600U 3 2ipHUYUX 8UPODOK
waxmu Ne 2 «Hosoepodiscoray y cipnuui eupobku wiaxmu Ne 1 «Hogoepodiecbkay
ckradamume we 6Ginowe 110-175 m%/200 (epaxosyiouu neicmommy 6enuvumny
nepemikants yepes 30Hy GUGIMPIOSAHHS MA 6000HOCHI NANIEO2EH-HEeO02eHO8I NICKlL).
s niompumanns b6e3neunux ymoe npayi waxmapie ma 2iopobesnexu pobomu
waxmu Ne 1-3 «Hosoepoodiscokay HeoOXiOHO 6nposadumu iHIHCEHePHO-MeXHIUHI
3ax00u O 6IOKAUYEAHHA WAXMHOT 600U 6 000amKoeomy 0bcasi 175 m3/200, axuii
gionosioac eodonpunaugy iz waxmu Ne 2 «Hoeoepodiecvka» 0o waxmu Nel
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«Hoeoepodiecvka», wo Mmodce chopmysamucsi 6 ymMo8ax OOCKOHALO20
2I0pasiuHO20 38 "SA3KY MIdHC KAPCMOBUMU NOPOICHUHAMU.
Knwouoei cnosa: mexnoexocucmema, 3amonyieHus ipHudux upoOox; nopyuleHi
2I0p02eONOCiYHI  YMOBU,  WAXMHULL  600ONPUNIUB,  NEPEMIKAHHA — UWAXIMHUX
(niozemmuux) 600, 2iOpaGNINHULL 368 30K, 8Y2LIbHUL NAACH

Beryn

ligporeonoriuanit  cran  TexHoekocucteMu  CenmuAiBCBKOI Tpymw  IIaXT
(im. .C. Kopotuenka, «Cenuaicpka», Ne 2 «HoBorponisceka» Ta Ne 1-3
«HoBorpoaiBcbka») XapakTepU3yeTbcS YMOBaMH MOPYIIEHOIO T€0JIOTiYHOTO
CepeoBHIIa, IKe c(HhOpMyBaIOCs BHACITIAOK PO3POOKH BYTITFHUX IUIACTIB.

Jnsi  BCTaHOBIEHHA 3arajibHOi KapTUHH (OpMyBaHHS TiApOreONOTiYHOT
00CTaHOBKHM TexXHOeKocucTeMrn Ha mnomax CenumiBCbKoi Tpynmu MmaxT Oymnu
MIPOaHaNi30BaHI MOJBOBI Ta PO3PaXyHKOBI JaHI 3a3HAYEHUX 3BITiB, PO3paxoBaHi
TiApOTEONOTIYHI TapaMeTpH, IO BiIIMOBIIalOTh CyYaCHMM yMOBaM OOBOJHEHHS
maxt. Pe3ynabTaté po3paxyHKIiB OyJiM CIIBCTaBJIEHI 13 ICHYIOUMMH MPOrHO3HUMH
OLIIHKaMH 3 METOIO0 KOPUTYBaHHS reoinbTpaliiHIX XapaKTepUCTHUK.

Merta gocjaigKeHHs

Jlana poOoTa BHKOHAaHA aBTOPaMH 3 METOI0 HaJaHHA HAyKOBO OOIPYHTOBAHOI
OIIHKY TPOTHO3Y 3MIiHH TiJPOTEOJIOTIYHINX YMOB TEXHOEKOCHCTEMH IIICIS MMOBHOL
mikpimanii maxta Ne 2 «HoBorposaiBchka», BHKOHAHOTO CIICIiai30BaHUMU
mignpuemctBamu TOB BI'TI «AprtemiBcbka rimporeosoriuna maptis» Ta JIPITI
«/loHEeTbKTeoNorisH MO0 PO3TIISIAY T1IPOTeOIOTiYHOI CUTYAIlil TEXHOEKOCUCTEMH
Ha nossix CenupiBebkoi rpynu maxt (Ne 2 «HoBorpogiBebkay, im. J1.C. KopoTuenka
ta «CenuaiBcbkay), IO JIKBIIYIOThCS Ta CYMDKHOT 3 HUMH Jirouoi maxta Ne 1-3
«HoBorposiBcbkay.

3araabHi BifoMocTi Ta XapakTepucTHKa paiiony posramyBanas CeauaiBcbKoi
rPynM mWaxT

Jo TexnoekocucteMu CelMAiBChKOT TPy MIAXT, 1110 PO3TJISAAI0THCS, BITHOCATHCS
maxtu Ne 2 «HoBorpomiBceka», iM. J.C. Koporyenka ta «CemuaiBchKay, IIO
JKBIAYIOTBCS, Ta CyMiXHa 3 HUMU Jiroda maxta Ne 1-3 «HoBorpomiBcbkay.

3a aJAMiHICTPAaTUBHUM IOAUIOM TEXHOEKOCHUCTEMA, 1[0 PO3IIIAIAETHCS, BXOIUTh
1o Kpacuoapwmiiicbkoro (ITokpoBCHKOT0) BYIJICHIPOMUCIOBOTO paiioHy JloHEIbKOT
obxacri (puc. 1).

3a reosorivHUM palioHyBaHHSIM TexHOekocucTema CeNmuaiBChKOI TPYIH MIaxT
BIJIHOCHTBCS 710 JIOHEIIbKOro KaM’SHOBYTIIBHOTO OaceiiHy 1 po3TalioBaHa B MEXax
Kpacnoapmiiicbkoi MOHOKIiHATi, MOPYLIEHOI TEKTOHIYHUMH CTPYKTypaMH —
rinkamu HoBorpoaiBcekoro ckuay ta CenuiBChKOTO HACYBY.
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Puc. 1 — OrnsanoBa cxema po3TallyBaHHS MOJIiB TEXHOEKOCHCTEMHU
miaxT Ne 2, Ne 1-3 «HoBOTrpoIiBCHKUX»

Hlaxma Ne 2 «Hogozpodiecoka»

[axTta 31ana B excrutyarairo B 1951 poui. o po3poOku Oyinu 3airyueHi ByriibHi
mracth Kgta |1. [llaxta BepTHKaapHa, BigocobaeHa. [Tiorma maxtaoro moms 18 KM2.
AOcotoTHa BiIMITKa 3€MHOi TIOBEpPXHI B paiioHI PO3MIllIEHHS CTBOJA IIAXTH
nopiBHtoe uttoc 205,0 M. Mesxxamu fioro Ha niBHOYI € HoBorpomiBeskuit cxkua Ne 1,
mo Bigokpemtoe 1maxty Ne 2 «HoBorpomiceka» Bim maxta Ne 1-3
«HoBorpofiBchKka»; Ha 3ax0[i — BHXOIM Iuiacta Kg IIia MajeoreH-HeOreHOBi
BIZIKJIaJICHHS; HAa CXO/i — i3orinca riacta Kg minyc 350 M. MakcumasbHa TinOuHa
BEJICHHS TipHUYMX POOIT JOCATIa MO3HAYKK MO BYTUIBHOMY IiacTy Kg Ta mo
ByrineHOMy tiacty li — 575 metpiB (abc. Biam. minyc 370,3 ). 30iiiok i3
cyMiKHUMH maxtamu Hemae [1]. CepenHiil BOIONPUIUIMB y maxTy y nepiosn 3 1999
o 2006 pp. cknanas 280 mM*/rox.

Hlaxma im. /I.C. Kopomuenka

[TaxTa 31anHa B ekcruryarairito B 1960 potri. /1o po3poOku Oyiiu 3aayyeHi ByTiibHI
mnactu ks, 1, 122, I3, l7s, ls, M2, M3, Ms? B Mexkax rimbun 60-497 M (HmKHA Mexa
BiJTpaloBaHHs 1o miacty Iy — minyc 312,5 m). [llaxTa BepTHKanbHa, BiocoOICHa.
ITnoma maxTHOro nous — 13,5 kM2, AGCOIIOTHA BigMITKa 3¢MHOI TIOBEPXHi B paiioHi
po3MmilieHHs cToBOYypa 1maxtu nopiBaioe + 185,0 m. [laxra im. J[.C. KopoTrueHka Ha
MiBIHI MEXye 3 IJIKBiIOBaHOK IaxTol «CenuaiBchka», Ha MiBHOYI — 3
JikBimoBaHot 1axToo Ne 2 «Hosorpomischka». Ha cxoi KOpAOHOM IIaXTHOI'O
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momst € CenmuaiBCbKUH HACyB, y BHCSYOMY KPWII SKOTO BYTIIBHI IUTACTH
BIAMIPaIbOBYIOTECA TMaxToro «KotmsapeBchbkay (xoymmmas «Pocis»). 306iiok i3
CYMDKHUMH IIaxTaMHu HeMmae [2]. 3aranbHui BOJOTPHUILIUB IAXTHOT BOIM Iij] 4ac
ekcIuTyaranii cknanas 619,0 m/rox.

Hlaxma «Cenuodiscvka»

[TaxTa «CenmaiBchka» 31aHa B eKcruryararito B 1962 pomi. Jlo po3pobku Oymm
3amydeHi ByriibHi mwiacty ke, Ks, |1, I3, I7, lst B Mexax roubun 64-425 m. Ilnoma
maxTHoro mons 19 km?. Y 1998 p. maxTa Gyia 3aToIIeHa 10 MO3HAUKK +/- 0 M.

3 01.04.99 BogoBimmB Ha maxTi «CenuaiBcbka» OyB TOBHICTIO MPUITHHEHUH,
a TipHU4i BUpoOKU OyJu 3aTorUieHi 1o abc. Biam. + 154,0 m [3]. Ha nanuit MoMeHT
piBEeHb 3aTOIUICHHS IIAXTH HEBINOMHUMN. 3arajbHUN BOAOIPHILIMB B IIAXTY MEPE]
3aTOIUIEHHAM CKIanaB 275 M/rox (NpHIUIMB, SKUM (OPMYBaBCS BHINE IO3HAYKH
+/- 0,0 m). Cunij 3a3HaYKMTH, O BOJOIPUILTHB IAXTHOI BOJH, SIKHI (DOPMY€ETHCS B
ripanyi BupoOku 1maxT «CenuiBchkay, HaaxoauTs B maxty iM. J[.C. Kopotuenka
nuIsIXoM GiUTbTparllii gepe3 MacHB IOPOIX B 30HI 6ap’ €pHUX IIITUKIB Mi>K BUPOOKaMH
IUX IIaXT.

Hlaxma Ne 1-3 «Hoeozpoodiecekay

[ITaxTa Ne 1-3 «HoBorpomiBceka» 3maHa B ekcruryararito B 1948 pomi. [o
PO3poOKK OyIM 3aTydeHi ByTiabHi mwiacty Kg i 1y (maxra Ne 1) i mst, lg, |7 (maxra Ne 3).
IMons 1wraxT posramoBaHi Oe3mocepeqHhO HAa MiBHIY Big 1maxtu Ne 2
«HoBorpoaiBcbka», BiJAUISIFOUYUCH BiJi HEl TEKTOHIYHOI 30HOIO (MOPYIICHHSM)
Hogorpoaiscekoro ckumy Ne 1. AGconroTHa BimMiTKa 3eMHOT TOBEpXHi (CTOBOYpa)
wioc 208,0 M, MakcMMaJbHA TITHOMHA BEIEHHS TipHIUYHX POOIT TocsATIa MO3HAYKH
575 metpiB (abc. Bigm. minyc 370,3 m) [4]. 3araabHuiA BOIOTPUIUIUB IIAXTHOT BOIH
cxnazae 423,0 m%/rog.

Ouinka y3araaibHeHMX BU3HAYeHb OCHOBHUX reo(iibTpaniiHuX mapameTpis

CmiBcraBneHss BuxigHux ganux poditr AI'TTI (2006 p. ta 2015 p. [5 ,6]), APTTL
«Jloneupkreosorisn» (2018 p. [7]) Ta reosoriyHoi ciayx0u 1raxta Ne 1-3
«HoBorpojiBchka» MoKasye, 110 CTaHOM Ha BepeceHb 2019 poky MoyoKeHHs piBHS
3aTOTUIEHHS TIPHUYUX BUPOOOK HACTYIHE (pUC. 2):

— maxrta Ne 2 «HoBorpomiBchka» 3aTormjieHa a0 abc. BimgMm. miroc 121,1 m
(rmmbuHa Big moBepxHi 83,6 M);

— maxra iM. JI.C. KoporueHka 3aroruieHa g0 abc. Biam. mmoc 164,15 M
(rmubuna Bix nosepxHi — 20,85 m);

— mraxta «CenuiBCchbKay 3aToriena 1o adc. BigM. miroc 156,0 M (rimbuna Bij
moBepxHi 41,5 m).

BigkauyBaHHS IIAXTHOI BOAM HAa TOBEPXHIO 3AIMCHIOETBCS YOTHUpPMa
BOJIOBI/VIMBHUMH yCTAHOBKAMH y 3arajlbHOMY 00cs3i — 427 mM%/roz, y TOMy 4mCIIi:
roJIoBHUI BomoBiumB maxté Ne 1 cknanae 315 m%/rox, mo maxti Ne 3 — 112 m*/rox.
Crnig 3a3HauuTH, MO 3 MOMEHTY BIJIKIIOYEHHsS BOJOBIUIMBY Ha mmaxTi No 2
«HoBorpo/iBchkay BeNM4YHHA BOAONPUILIUBY 1o maxTi Ne 3 «HoBorpoaiBchka» He
3MiHMBCS. 3O6IIBIIEHHS 3araJbHOrO BOJONPHMIUIMBY Ha 135 w™m%ron micns
BiJKJIIOUEHHS BOAOBIAMUBY Ha maxTi Ne 2 « HoBorponiBchKa» 10 CHCTEMHU TPHUYUX
BUPOOOK 3adikcoBano Ha maxTti Ne 1 «HoBorpoaiscbkay.
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Puc. 2 — Cxema rigpaBiiqHOrO 3B’ 513Ky TIPHUYUX BUPOOOK TEXHOEKOCHCTEMH
CenuaiBChKOi TPYIH AXT

Ominka rigpoauHamivynHoi curyarii HaBkoso maxtd Ne 1-3 «HoBorpomiBchka
3[iHiCHEHa Ha eTari, siKiii c(hOpMOBaHUI B YMOBAX 3aTOIUICHHSI TiPHUYHX BUPOOOK
maxtd Ne 2 «HoBorpomiBchka», a Takok maxt «CemuaiBChKay —Ta
im. JI.C. Koporuenka. Ha 1mpoMy erTami 3a reojoro-MapKiIeHaepChKUMU
MaTepianamu QiabTpamnis maxTHoi Boau 3 maxTi Ne 2 «HoBorpoaiBceKkay y maxTy
Ne 1 «HoBorpogiBcbka» MOXKIIMBA TiIBKHM Yepe3 MiBACHHWH 1 MiBHIYHWI Oap’epHi
IUTHKH, 10 BiJIOKPEMJIFOIOTh TipHUYI POOOTH KX MIAXT Mixk coboro [5, 6].

3 MOMEHTY NpUIHMHEHHs BoAOBLAMMBY Ha maxti Ne 2 «HoBorpomiBchkay
(>xoBTeHB, 2017 pik) TUHAMIKA 3aTOTLICHHS TiPHAYOTO TPOCTOPY OCTaHHBOI (pHC. 3)
XapaKTepU3YETHCS TAKMMH ITapaMeTpaMH:

— TpuBaIicTh 3aTorieHHs (t) = 700 ni6 3 MOMEHTY NPUIIMHEHHS BOJIOBIJIUBY
(3a mepion 3 xoBTHS 2017 p. mo Bepecens 2019 p.);

— 3a 3a3Ha4YeHHH Iepio]] piBeHb BOJM y maxTtHoMy cTBoii (AH) 3pic Ha 90,6 M
(3 a0c. mo3nauku +30,6 M 10 abc. mo3Hauku +121,1 m);

— cepenHs mBHIKICTD 3aromieHHs (V) ckianae 0,12 M/100y.

VY nporHo3i, HaBeneHOMY Y 3BiTi 2015 p. [6], OyJ10 o1liHEHO Yac JOCATHEHHS PiBHS
IIaXTHUX BOJI B IIPOIIEC 3aTOIUICHHS TipHIYNX BUPOoOOK Ne 2 «HoBorpoiBchkay Bif
aoc. piamitkn +30,6 M g0 abc. BiAMITKH +185 M mmicjs ySBHOIO OIHOYACHOTO
npunuHeHHs BojoBiymBy Ha maxti iM. J.C. Koporuenka Ta No 2
«HoBorpoaiBceka» (Apyruil MpOrHO3HUN BapiaHT 3aTOIUICHHS IIAXT). 3a AaHUMH
PO3paxyHKiB BiH ckiaB 19,5 mic., a6o 585 nio.

Peanbha muraMika (IIBUIKICTh, V) 3MIHU PiBHS 3aTOIUICHHS Y MEKaX TipHHYOTO
npocropy maxti Ne 2 «HoBOrpoIiBcbKay XapakTepU3YETbCS MEHIIMMH TEMIIAMH
3arorienHs (0,12 m/n1o0y), Hi>k mporHo3oBaHi y 3BiTi [6] — 0,25 M/100y. [Ipu npomy,
MICAS JOCATHEHHS PIBHA 3aTOIUICHHA aOcomoTHOi BiamiTku +100 M, TeMmu
(mBHaKiCTE) 3aTOIUIeHHS 3MeHITy0ThCS 3 0,17 1o 0,07 M/no0y.
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PiBenn 3aTOIIEHHS,
abc.BiaM;

30 150 270 390 510 630

Yac 3aTomieHHs; 100a

Puc. 3 — Jlunamika 3MiHH piBHS 3aTOIUIEHHS TIPHUYOTO MpocTOpy maxTu Ne 2
«Hosorpoaickkay 3a nepiox 3 10.2017 mo 09.2019 pp.

BuxopuctoByroun cepenHio MBUAKICTH 3aTomieHHs 0,12 mM/m00y, po3paxyemo
Yac 3aTOIICHHA TipHIYUX BUPOOOK maxT Ne 2 «HoBorpomiBchkay o abc. BiIMITKH
+185 M 3a popmyioro:

(_AH _185-121.1
Vv 0.12

=532 no6u.

To0T0, OpieHTOBHUE Yac NOCATHEHHS a0C. BIAMITKH 3aTOTuIeHHS +185 M y Mexkax
ripaudoro npoctopy maxte Ne 2 «HoBorpoaiBcbka» cknane 532 no6u, mounHaouun
3 BepecHs 2019 p., abo abc. Biamitkm +121,1 m.

Po3paxoBanmii 4ac 3aTOIUICHHS BIiAMOBiga€ iHTepBaly 3aTOIUICHHS TipHUYUX
BUPOOOK Bij abc. Biam. +121,1 mo abc. BiaM. +185 M. Y Mexkax BKkazaHOTO iHTEpBaILY
00’em BupobeHoro mpoctopy (V) y mexax maxtu Ne 2 «HoBorpoaiBceka» ckiiamae
(3a manumu 3BiTy [2006 p.]) = 2 700 000 M3. BUKOPUCTOBYIOUH PiBHSHHS:

kv
Q

Je t — "Yac 3aTOIUICHHsS TiIPHUYOTO IMPOCTOPY y MeXKax 3a3Ha4eHOTro iHTepBalTy
rubuH, gi0;

k — xoedinient 3amoBHeHHs (npuiiMaethes sk 0,4 3a nanumu [2006, 2015]);

V — 06’eM BUPOGJIEHOTO MPOCTOPY y MEXkKaX 3a3HAYEHOTO IHTEpBAIy, M,

Q — cepenHs BeNMMYMHA 3aralIbHOTO HIAXTHOTO BOJOIPUILIMBY, IO Oepe y4acTh y
3aTOIUIEHHI BKA3aHOTO iHTEpBaly, M/ 100Yy.

OT)KG, OTPUMYEMO HACTYIIHC 3HAYCHHA!

t=

~ 0.4x 2700000
532

Q —=2030 M*/mo6y abo 85 m3/rox.

3arajibHUIA BOAOTIPUILTUB y TipHUi BUpoOKH maxTi Ne 2 « HoBorpoaiBcbka» npu
i1 3aTOIUIEHHI y MeKax iHTepBaliB riMOuH Bijg adc. Biam. +121,1 M g0 abc. Biam.
+155 m Oyne ¢opmysartucs i3 BiaacHoro BojonpuruiuBy (Q) ta meperoky (q) i3
maxtu iM. [.C. KopoTueHka. ¥ Mekax BCTaHOBJICHHMX iHTEpBalliB INIMOWH, IO
BIJINIOBIZIAl0Th Cy4acHOMY piBHIO 3arorenHs maxty iM. JI.C. Kopordenka — abc.
BizM. +164,0 M — Ta cydacHOMY piBHIO 3aToruieHHs maxT Ne 2 «HoBorposiBcbkay —
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aoc. BimM. +121,1 M, po3paxoBaHa BeIMYHHA TIEPETIKAHHSI MK TaHUMH IITAXTaMH 10
BYTiIbHMX IuIacTax ckinagae 9 m/ron. IlepeTikaHHsA depe3 KOPY BUBITPIOBAHHS
KapOOHy Ta majeoreH-HeoreHoBi mick i3 maxtu iM. J[.C. KopoTtuenka y maxty Ne 2
«Hosorpoaiscska» cknanae 14,82 m%/ron. Habnuskxenns BUpoOOK miuacTy li maxr
110 30HA ' pOiBCHKOTO CKUIY CTBOPIOE JOJATKOBE 30UTHIIIEHHS BOJOIPHUILTABY Ha
10-15 m*rox y ripumai BupoOku maxtn Ne 2 «HosorpomiBcpka». 3rimHo i3
3MIHCHEHUMH pO3paxyHKaMmy, 3arajbHa BEJIMYMHA TEPeTIKaHHSA 13 MIaxTH
im. JI.C. Koporuenka y ripamdi BupoOkm maxtu Ne 2 «HoBorpomiBchkay mpu
HasBHUX PiBHAX 3aTOIUIEHHS CTaHOBHTH 3040 M/roz.

TakuM 4YWHOM, 3araJbHUK BOJONPHUIUIMB Y TipHWYI BUPOOKKM maxtd Ne 2
«HoBorponaisceka» ckmagarume 110—125 M/ron MpY 3aTOIUICHHI B iHTepBajax
+121,1--+155,0 m. Ha erami 3aToruieHHs FipHHYIMX BUPOOOK B iHTEpBaii +155++185 M
(momyckarouu, 110 Ha AaHOMY iHTEpBaJi MEpeTiKaHHS IAXTHHUX BOJX 13 TIpPHUYUX
Bupobok maxtu iM. JI.C. Koporyenka y maxty Ne 2 «HoBorpomaiBcbka» Oyne
BIJICYTHE, a TEpETIKaHHA NIAXTHUX BOJ 13 TipHWYMX BHPOOOK maxTu Ne 2
«HoBorpoaiscrka» o ripandnx BupoOok maxtu Ne 1-3 «HoBorpomiBcbka» ckiase
45 m%/ron), 3aranbHuii cepenHiil BOIONPHUILIMB JI0 TIPHHYMX BUPOOOK ImaxTu Ne 2
«HoBorpoaisceka» cknaze = 85 m%/roz.

OTprMaHy CepeqHI0 BEIWYHHY 3arajbHOr0 BOJONPHUIUIMBY N0 TipHHYHX
BUpoOOK maxti Ne 2 «HoBorpoaiBchka» mpH ii 3aTOIUICHHI B iHTEpBai TJAMOUH Bij
abc. Biam. +121,1 m mo abe. Biam. +185,0 m (Q = (125+85)/2 = 105 m%rom)
MEPEBIPUMO 3a JIOTIOMOTOI0 EMITiPHYHOT 3aJI€KHOCTI:

H
Qmp = Qg L
H

P

1€ Qup— MPOTHO3HUI BOIOIPUILIMB JUTst INTHOUHHU 3aToruieHHs Hip, Qg Ta Hp — daxTidni
BOJIOTIPUILIMBH Ta INTMOMHA JI3epKajia 3aTOIUICHHS Ha KiHIIeBUH mepio i podoTu.

Cepenniii 6araTopidHuil BIaCHUN BOJONIPUILIMB B TipHUY1 BUpOOKH mmaxty Ne 2
«HoBorpopiBchka» 0 MOMEHTY BiJKIIOYEHHSI BOJIOBIIUIMBY (3KOBTeHb, 2017 pik)
cknanas 285 m%/rox. Ilpu oMy 3aikcoBaHO, IO PiBEHb 3aTOILIEHHS TiPHUYMX
BUPOOOK jocar adc. BiaM. + 30,6 M (KIIThOBUIT CTBOM).

BpaxoBytoun 110 cuTyarliro, MOXHa CTBEpXKYBATH, 10 3arTbHAN BOIOIIPUILIHB
y ripaudi BupoOku maxtu Ne 2 «HoBorposgiBcbka» MpH iCHYIHOUOMY TOJOKEHHI
PiBHS 3aTOTUICHHS CTAHOBHUTH 325 m3/rox (285 m3/ron + 45 m3/ron — nepeTikaHHA i3
maxTu im. J[.C. KopoTtuenka).

Mix BupoOkamu maxt iM. J.C. Koporuenka i Ne 2 «HoBorpoaiBcbkay
riipaBIiuHU 3B’A30K MOXKE 3/1IHCHIOBATUCS TUILKHM B 30HI 0ap'€pHOTO IIiJIMKA 10
wiacty |1, ToMy 110 BUpOOKH IUX IIAXT IO IJIACTY Kg BiftajieHi 0JiHa BiJl OHOI Ha
3HAYHI BiJICTaHi, [0 BUKJIIOYAIOTh MOXKIHWBICTh B3a€MOBIUIMBY. MiHiMalbHa
BiJICTaHb Mi>kK BUPOOKAaMH JaHUX IIAXT IT0 IIacTy li Mae Miciie B paiioni 9 miBaeHHOT
nmaBu maxtd Ne 2 «HoBorpojiBchka», 1€ BEHTWISAIIHHUA IITPEK i€l JIaBU
(abc. BigM. MiHyc 157.2 M) BigmaneHuid Bif 5 MiBHIYHOIO KOHBEEPHOTO IUTPEKY
(abc. Bigm. minyc 133.8 m) maxTu im. J[.C. Kopordenka Ha 33 M (23 M B 1uiaHi
i 22 M mo Beprukam). 3a nanumu YkpHJIMI, daxtryna BennumHa Oap’epHOTrO
LMK cKianae 2627 m.

TouHe BH3HAYCHHS BEJIMYUHM JOJATKOBHX HAJXO/KCHb BOAU Ha Imaxty Ne 2
«Hosorpoaisceka depe3 Oap’epuuii 1iyink 3 6oky maxrtu im. 1.C. KopoTueHnka He
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YSABIIAETHCS MOKINBHM. BenmmauHa (QinbTpariii Mojke 3MIHIOBATHCS — II€ 3aJICKUTh
Bil TOJOXKEHHS pIiBHsS 3aTOIUICHHA iI TIpHHYUX BHUPOOOK, B TOMY YHCII Bil
JUHAMIYHOTO PEKUMY BOJIOHOCHUX TOPH30HTIB, 110 OEpYTh y4acTh B 0OBOIHIOBAHHI
BUPOOOK BiAMpaIibOBaHUX mIacTiB Kg 1 1.

TakuMm 9UHOM, TIPH IOCATHEHHI PiBHS 3aTOIDICHHS TIPHUYMX BHPOOOK ITAXTH
Ne 2 «HoBorpomiBchka» a0c. BimMiTku + 155 M 1i BOZOIIPUIUIMB CTAHOBUTHME:

Q=325 / 205-155 _ 174 m%/ron.
205-30.6

IIpu nocsrHeHHI PIBHSA 3aTOIICHHS TIPHMYUX BHPOOOK Imaxtu Ne 2
«HoBorpoxiscbka» adc. BiaMiTKH +185 m:

205-185
205-30.6

Q=285 =96 M%/rog.

OT1xe, cepeiHsl BeIUUMHA 3arajbHOr0 BOMONPHUILTUBY (Q) 10 TipHUYUX BUPOOOK
maxTtu Ne 2 «HoBorpoiBchkay mpH ii 3aTOMIICHHI B iHTepBali INTMOWH Bif a0C. BiIM.
+121,1 M g0 a6e. Bigm. +185,0 M 3rigHO 3 po3paxyHKaMu cTaHoBUTUME 135 M/rog.

[NopiBHIOIOUHM NpecTaBieHi po3paxyHKkH 3 fanuMu AptemiBeskoi ['TTI (2006 pik
[5]), ©Gaummo, 110 BOJONPUILIMB JO TIpHUYUX BHPOOOK maxTu Ne 2
«HoBorpoaisceka» mpu iX 3aTOMIeHHI A0 a0c. BigMiTku +155 M cTaHOBHUTHME
96 m®/rox, a o BigMiTKH +185 M — cTanoBuTHMe 57 M%/rox. Y Tabmumi 1 HaBexneHi
BEJIMYMHU BOJIOTIPUILIMBY, PO3pPaxOBaHi y 3BiTaX, MIO PO3MISAAAIOTHCS, a TaKOXK
BEJINYMHHU BOJOIIPHILINBY, PO3PaX0OBaHi aBTOPAMH LIOT'O 3BITY.

Tabmums 1 — [opiBHsIIPHA XapaKTEPUCTHUKA BOJOTPUTOKIB y mraxTy No 2
«HoBorpoaiBcrka» 3a po3paxyHKaMu aBTOPIB 3BiTiB

AOGc. BigmiTka | Bemnuuna Bennunna Benmnuunna
3aTomieHHs, M | BogonpumwmBy Q m%/ron | Bomonmpuroxky Q Mm%/ron | Bomompuroxy Q m¥/ron
3a po3paxynkamu AITTI | 3a pozpaxynxamu APTII | 3a po3paxyHKaMu
(2006, 2015 pp. [1, 2]) «Jownenpkreosnoris» [3] | aBropis crarti
+155 96 180 174
+185 57 66 96

Crix 3a3HaYUTH, OO0 BETMYUHA BOJONPHUILUIUBY y TipHHYI BUPOOKH ImaxTu Ne 2
«HoBorpopiBcbkay, po3paxoBanoro AI'TTI, € cyTTeBo 3aHMKEHOIO Y IOPIBHSHHI 13
IHIIMMHU po3paxyHKamH. Jlo TOTO X, IPOTHO3HHMI Yac 3aTOIUICHHS, HABEICHUH Y
3BiTi AI'TTL, 3a akTOM He BHUIIpaBIaBCA.

Tomy anst BinoOpakeHHs HAOIMKEHOT JI0 pealibHOT BEJIMYMHN BOJAOIPUILTUBY JI0
rippuuux BupoOok maxTti Ne 2 «HoBorpoaiBcbka» mpuiiMaeMo J1iana3oH 3HAYEHb,
OTPUMaHHX Y pO3paxyHKax, HaBeJIeHUX Y CTaTTi.

BucHoeku
[lTaxTa Ne 2 «HoBorpomiBchbka» 3HAXOAWUTHCS B CTaHI 3aToruicHHS. PiBeHb

3aToIIeHHs1 cTaHOBUTH +121,1 M. CymapHUid BoIONpHUILTUB BoaH B maxty Ne 1-3
«HoBorpopiscrka» craHoButh 427 M%/rog, 3 HHUX Ha TOJOBHHI BOJI0301pHUK
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maxtd Ne 1 morpammno 315 m3/rox. 36inbLIeHHs BOAONPUILIMBY B HOPIBHSAHHI 3
sxoTHeM 2017 poky, mepen BimkmodeHHSIM BBK Ne 2 «HomorpomiBchkay,
cTaHoBUTH +135 M/rox cymapHo.

[To mipi migBUIIEHHS PiBHS 3aTOILICHHS TeXHOEKOCHCTeMHU CelnIiBChbKUX MIaxT
Bume abc. BiAMITKH +155 M BigOyBaTUMeTbCS BiTHOBIEHHS €MHICHHX 3amaciB
MiJ3eMHUX BOJI Y MAacHBIi TIpCHKUX TOPiJ Ta BiIHOBICHHS HAMOPIB MiA3EMHIX BOJ
BiIKIadiB KapOoHy ngo abc. Biamitku +185 ™. Ilpu 1poMy, HampsMOK
PO3BaHTAKEHHS MMi3EMHUX BOJ Oy/i€ peryIoBaTHCS CyYaCHUM €pO3iHHUM Bpi3OM
TepHuTopii Ta HassBHUMHE JIpeHaMu — p. Cosnenoro, ctpymkoM ConennM, 6. JIo3oBot0.
OcHoBHa Maca MiA3eMHUX BOJI, 110 OyJe PO3BaHTaKYBATUCHh y TiAporpadiuny
Mepexy, ckinagatume 260 m%/ron, y T.4. 170 m¥ron (65%) — y p. Conena. Jlns
MiATpUMaHHS O€3MEeYHNX YMOB IIpalli MIaxTapiB Ta TiApoOe3neku poOOTH MIaXTH
Ne 1-3 «HoBorpoaiBcbka» Oyno O OOLIIBHO BIPOBAIWTH 1HXXKEHEPHO-TEXHIUHI
3aX0JIM JIJIS BiIKA4yBaHHS MAXTHOI BOAM IO Mipi T1 MmiTHATTSI.
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SOME CRITICAL COMMENTS ON THE QUALITY
OF ENVIRONMENTAL IMPACT ASSESSMENT REPORTS
FOR SMALL HYDROPOWER PLANTS IN UKRAINE

Abstract. Nowadays, small hydropower in Ukraine has a small share in the national
energy balance. However, in Ukraine small hydropower has been still developing,
but its development is largely spontaneous, not accompanied by scientific and
technical researches of small rivers, as well as an appropriate analysis of the impact
of small hydropower plants on the environment. As a result, there is an increasing
resistance to the building of new hydropower plants in the country by
environmentalists, activists and the public.

The issue of small hydropower in our country has become a new topical challenge
in connection with the adoption in 2017 of the Act of Ukraine “On Environmental
Impact Assessment”. According to this Act, all hydropower plants on rivers,
regardless of their capacity, including small hydropower plants, are classified as
planned activities and objects that can have a significant environmental impact and
are subject to environmental impact assessment.

Since 2017, in accordance with the Act, a large number of environmental impact
assessment reports have been submitted to the Unified Register concerning planned
activities related to the construction of new small hydropower plants, which were
prepared by various entities, including universities.

The main objective of the research was to analyze the reports presented in the
Unified Register and the formulation of practical comments on the quality of their
preparation, the accuracy and completeness of information on the environmental
impacts of the planned small hydropower plants. The purpose of the article is to
familiarize professionals in the various fields of knowledge relevant to the issue, in
particular, hydraulic engineers, hydropower engineers, environmentalists, as well
as potential investors in small hydropower, public activists and the general public
with these remarks.

Totally, 16 of reports were analyzed in detail. The main shortcomings of the
performed environmental impact assessments of the new small hydropower plants
planned to build were noted, including the lack of proper analysis of alternatives
and scientifically sound forecasts, the incompetence of experts in the issues related
to the environmental impacts of hydraulic structures. Practical recommendations
were formulated that can help improve the quality of the environmental impact
assessment of small hydropower plants, with the aim of avoiding environmentally
hazardous decisions, taking into account the various environmental and social risks
associated with small hydropower facilities.

Keywords: feasibility; hydrotechnical construction; environmental impact
assessment report; small hydropower; small hydropower plants; planned activity
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I.B. Crepanummun’?, 10.C. Baacok?

Uncturyr TenexomyHikauii i rmo6ambHoro ingopmaniitnoro mpoctopy HAH Vkpainn,
M. KuiB, Ykpaina

’HauionanpHuil yHiBEpCHTET BOAHOIO FOCMOJAPCTBA Ta IPUPOJOKOPUCTYBAHHS, M. PiBHe,
VYkpaina

Beryn

JESKI KPUTUYHI 3AYBAKEHHSA 1010 AKOCTI
3BITIB 3 OIIHKH BILJIMBY HA TOBKLJLJISI
MAJIUX I'IJTIPOEJTEKTPOCTAHIIIN B YKPAITHI

Anomayin. Hapasi 6 Ykpaini mana ciopoenepeemuka Mae He3HAUHY OO0 6
enepeobananci. Bmim, i pozeumox 6 Ykpaini 6i00ysacmvcs, ane 30e0i1buioco
CMUXINIHO, He CYNPOBOOICYIOUUCH HAYKOBUMU MA MEXHIYHUMU OOCHIONCEHHAMU
MAnux pidoK, aHANi30M 6HAUBY MAIUX 2i0pOeNeKMPOCMAHYil HA OO0BKINIA.
B pesynvmami spocmae cnpomug 6y0ieHuymay Ho8UX MAux 2iopoerekmpocmanyii
8 KpaiHi 31 COPOHU eK0102i8, aKMU8IiCmie ma cpomMadCcbKOCM.

Ipobnema manoi ciopoenepeemuru 8 Kpaini HAOYIA HOB020 368YUAHHA Y 38 A3KY 3
nputinammsam 8 2017 p. 3axony Vkpainu «IIpo oyinky eniugy Ha 00eKiniay. 32i0no
3 yum 3axoHom 6ci 2iOpoenekmpocmanyii Ha PiuKax He3aNedcHo 6i0  ix
NOMYIAICHOCII, BKAIOUHO | Mali 2iopoerekmpocmanyii, 6ioHeceno 00 6uUdie
nAaHO8aHol OisiIbHOCMI Ma 00°€Kmig, SAKIi MOJCYMb MAMu 3HAYHUL GNIUE HA
008KINLIA Ma NiONA2AI0OMb OYIHYT NAUBY HA OOBKILIAL.

32017 poky, y 8ionogionocmi 3 RpuUHAMUM 3aKOHOM, 8 EOUHUL peecmp HAJItiuAA
6eNUKA KLIbKICMb 36iMi6 3 OYIHKU 6NIUEY HA O0SKLLIS, NiO20MOGICHUX DISHUMU
cyo’ekmamu 20CNO0APIOBAHHA, 8 MOMY YUCHI I YHieepcumemamu, NiAHOBAHOL
OisbHOCMI, N08 A3aHOI 3 OVOIBHUYIMBOM HOBUX MATUX 2I0POENEKMPOCAHYTI.
OcHosHOW 3a0auer0 Npo8edeHUx Hamu 00CAI0NCeHb 0V8 anani3 NPeoCcmasieHux 8
€0UHOMY peccmpi 36imi6 3 POPMYIIOBAHHAM NPAKMUYHUX 3AYBAHNCEHb W00 AKOCMI
ix niocomosku Ha npedmem O00CMOGIpHOCMI Ma NOSHOMU IHpopmayii npo eniuu
3aNIAHOBAHUX MANUX 2iopoereKmpocmanyii Ha Ooekiinsa. Mema yiei cmammi
noAs2a€ 8 O3HAUOMACHHT (PAXisYi6 3 PI3HUX 2aly3ell 3HAHb, OOMUYHUX 00 NPobIeMlU,
30Kpema  iHdIceHepia-2i0pomexHiKis, 2i0poeHepeemuKie, exKoao2ie, a makodic i
nomenyitiHux iH8ecmopis y Many 2iopoeHepeemuKy, epoMaodCbKux aKkmugicmie ma
WUPOKOT 2POMAOCLKOCI 3 YUMU 3AYBAHNCEHHAMU.

Bcvoeo demanvuo O6yno nmpoananizosano 16 36imie. Biomiueno ocnoemi nedonixu
BUKOHAHUX OYIHOK 6NIUSY HA OO0GKLLISL NIAHOBAHUX 00 OYOI6HUYMEA HOBUX MAUX
2iopoenekmpocmanyiti, — ceped  AKUX  BIOCYMHICMb  HANEI’CHO20 — AHANIZY
AnbMepHamue ma HAYKo80 OOIPYHMOBAHUX NPOSHO3I8, HEKOMHEmeHMHICMb
excnepmie 6 NUMAHHAX, WO CHOCYIOMbCA 6NAUGI6 2I0OPOMEXHIUHUX Cnopyo HA
ooskina. Chopmynrbosano npakmuyHi peKxomeHOayii, AKIi MOJCYMb CHpusimu
RIOBUUEHHIO AKOCMI OYIHKU GNAUBY HA OO0BKILIA MAIUX 2I0POenreKmpoCmanyii 6
Kpaini, 3 Memor HeOONnyWeHHs eKONO2IYHO Ma COYianbHO Hebe3neyHux piuieHb,
8PAXYBAHHA PI3HUX €KOJIO2IUHUX MA COYIANbHUX PUSUKIB, N08 A3AHUX 3 00 €Kmamu
manoi ziopoenepeemuxu.

Knrouoegi cnosa: ooyinvuicms; ciopomexuiute 0y0i6HUYMBO; 36iM 3 OYIHKU GNIUBY
Ha OO0BKIANA, Mana 2ciopoeHepeemuxa; Maii 2iopoerekmpocmanyii; NiaHO08aHa
OisnbHicmb

Tepminom «mami rigpoenekrpoctanuii» (mani 'EC, MI'EC) B cBiti npuiiHsTO
HA3UBATH TiJPOCHEPTeTUYHI YCTAaHOBKU NOTYkHIcTIO 10 10-30 MBT [1]. B Vkpaini
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mo MI'EC Bigaocate 'EC motyxnictio mo0 10 MBT1. Cepen mmx MI'EC 3i
BCTAHOBJICHOIO MOTYXHICTIO 10 0,2 MBT BigHOCSITH 10 Kateropii mikpo ['EC, mo
1 MBrt — mini 'EC, Bix 1 mo 10 MBT — Bnacue manux I'EC [1, 2].

Bitum3ngHa Mana rizpoeHepreTHka Mae HE3HAuyHy YacTKy B HalliOHATBHOMY
eneprodananci (6nmssko 0,15% ua 2015 p. [3]) i ckiIaaHy ICTOPIIO CTAaHOBICHHS,
PO3BUTKY, 3aHEMay Ta BiTHOBIICHHS — 3aBISKH BIPOBA/KEHHIO B cepenuHi 90-x
POKIB MHHYJIOTO CTOJITTA «3eJeHoro» tapudy [2]. Ha 2018 p. cymapna
BcraHoBieHa ToTykHicTh MI'EC B kpaini cknana gwme 99 MBT [4], mo 3Ha9HO
MEHIIIE CyMapHOI BCTaHOBJIEHOI IOTYXXHOCTI TAaKHX albTEPHATUBHHX JDKEpE
«Mayoi» BiIHOBIIOBAHOI €JIEKTPOSHEPIeTHKH, SIK coHstuHi enekrpoctanuii (CEC)
nomorocnonapcts (157 MBT) Ta ycranoBku Ha 6iomaci 1 6iorasi (103 MBT).

3a geB’sath MicamiB 2019 p. cuTyamis 31 BBEIEHHAM HOBHX IOTYXHOCTEH
CJICKTpOTeHepallii y BiJIHOBIIOBaHIN «3elieHii» eHepreTwill B KpaiHi e OibIie
3MIHWJIACSl HE Ha KOPUCTh MaJIOl riipoeHepreTHKH. Tak, 3a MOBiJOMIICHHSIM T'OJIOBH
Jlep’xaBHOTO areHTCTBAa 3 E€HEProe(eKTUBHOCTI Ta EHEpro30epeKeHHsS YKpaiHu
Ceprisg CaBuyka [5], 32 el mepiof] y BiIHOBIIIOBaHIl €HEPTETHUII, [IE M€ «3CTCHHUID)
tapud, BBeIeHO Taki HOBI moTyxHocti: moHax 2000 MBt — na CEC; wmaibxke
400 MBT — Ha BiTpoBuX enekrpocTraHilisx (BEC); 6mm3pro 120 MBt — Ha CEC
noMorocronapcTs (i me nmme 3a 6 Micsawis 1.p.); 24 MBT npuBHecnu B 00’ e1HaHy
eneprocuctemy (OEC) kpainm Oiora3osi yctaHoBku; 13 MBT — 00’ekTn maioi
rizpoenepretuku Ta 4 MBT — 00’€kTH Ha GioMaci.

3arajgoM B CTPYKTYpi albTepHATHBHOI BiTHOBIIOBAHOI €HEPTreTHKH B KpaiHi (6e3
BEJIMKOI TiIPOCHEPTreTHKH) YacTKa Maiol TipoeHepreTHkH 3Hu3minacs 3 43% B
2010 p. mo 4,35% B 2018 p. i, ckopiie 3a Bce, AK MOKa3ye 1 BITUM3HSIHA, 1 CBITOBA
MpaKTHKa, ¥ Hamaimi MpOAOBXKYBaTHMME 3HIDKYyBaTHCA. B pospizi cymapHOi
BCTaHOBIIEHOI TOTY>KHOCTI BITUM3HSAHOI TigpoeHepreTukn Ha 2018 p. yacTka Manoi
rizpoenepreTuku ckiana 6am3pko 1,6% [4]. OgikyeTbes, MO 31 BBEACHHIM HOBUX
notyxxHocter Ha J{HictpoBcrkiit TAEC, 3 MonepHizariieto JIHIMPOBCHKOTO KacKaLy
I'EC ta noGynosotro Kaxoscekoi 'EC-2 MoximBe mofaibIie 3HIKEHHS YaCTKH, SIKY
Ma€ MaJia TiIPOCHEPreTHKa 1 y BITYM3HSHIHN TiIpOeHEePTeTHII.

Hesnaunmii mpupicT BCTaHOBIEHOI TOTYXHOCTI y  BITUM3HSHIA —Mauiit
riIpoeHepreTyili B OCTAHHI POKU MOXKE IOSICHIOBATHCS 1 TUM, IO B YKpaiHi Maja
TiIpOeHEepreTHKa BUKIMKAE 3HAYHMN CHPOTHB IOAAIBIIOMY PO3BHTKY 3 OOKYy
€KOJIOTiB, TPOMAJICBKUX aKTHUBICTIB Ta MiclieBUX rpoman [2, 6-8].

3BHYAIHO, Y BITYM3HIHOT MaJIOI T1IPOCHEPIeTUKH € HE JIMILIE «IIPOTUBHUKIW», a I
«rpuxuiIsHUKM». Cepesl IPUXWIBHUKIB Maiol TifporeHepaiii, Hanpukiali, BapTo
3rajlaTi HOBONIPH3HAYEHOTO MIHICTpa €HEPreTHKH Ta 3aXHCTY IOBKULIS YKpaiHH
Onexkcis Opykens. B cBoiit crarTi B raseri «ExoHoMiuHA mpaBna» Bif 16 XKOBTHS
2015 p. [7] maitOyTHil MiHICTp BUCTYIIHB Ha 3aXUCT BITYU3HSIHOI TiIPOCHEPTETHKH,
B TOMY YHCJi 1 Majoi rifipoeHepreTiku. Bemuky riporeHepario B cTarti 0yio
Ha3BaHO «HAHEKOJOTIYHINIOW cepel yCiX iHmMUX (OpM TPagUIiMHUX CHOCOOIB
€HEeproBUPOOHMLITBa». B cBOIO 4epry 1110/10 Masoi riipoeHepreTHKy OyJI0 HAIMCAHO
take: «CyuacHi TypOiHHM, BHTOTOBJEHI BIANOBIAHO JO CTAaHIAPTIB 3aXUCTy
HABKOJMIITHBOTO CEPEJIOBUINA, HACHYYIOTh BOJLy KUCHEM, IO CIpPUsE 30epeKEHHIO
ixTioayHu, 3amoOiraloTh YTBOPEHHIO IABOJIKIB, HE JAOMYCKAalOTh 3a0pyAHEHHS
BOJOWM 3aBASKH (iIbTpaM», « ... HIDKYE 3a TEUi€l0 ounmieHa (iapTpaMu i
30aradyeHa MOBITPSIM BOJIa PIYKU BiJTBOPIOE MOBHOIHHE PYCIIO», «HA MPOTHBATY
BEJIMKIM Malia riipoeHepreTHKa Ma€e MepeBary o0 eKOJIOTTYHOCTIY.
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B Toii ke gac ocobu i opranizariii, 1o BUCTYTAIOTh MPOTH OyMiBHUIITBA HOBUX
MI'EC B kpaini, B crarti [7] Oyiio 3BHHYBa4€HO B MAHIMYJSIIIISAX 1 YOPHOMY TIiapi.
Hanpuknazn, Taki 3BHHYBau€HHsI CTOCYBAJIHCh «HAauyeOTO EKCIEPTiB YKPaiHCHKOTO
npenctaBHUITBa BeecBiTHROro (ouay aukoi npupomgu — WWF, ski HanmaroTh
HeTpodeciiiHi BUCHOBKH ISl OTPUMAaHHS TPAHTOBHX TPOIIEH Ta CIIOTBOPIOIOTH
indopMmartito, nuckpenutytounn WWFy. HeratuHi ominku B cTarTi [7] mictammes i
«3CIICHOMY TYypU3MYy», SIK OJHIM 3 MOXXJIMBUX QJIbTCPHATUB PO3BUTKY Mol
TiApOCHEPreTHKH, — Yepe3 «IIKJTMBUN BIUIMB BJIACHE CAMOTO TYPHCTUYHOTO
0i3HEeCYy Ha MPHUPO.Y, IPO MEPETBOPEHHS MICIh 3aII0BITHOI IPUPOIN HA TaJISIBUHH
YH JOJMHYU PO3BAr [ TYPUCTIB a00 Ha MPOMHCIIOBI MUCIHUBCBHKI Y1,

Hnst nopiBHAHHS, odiuiiiny no3umito WWF mono manoi rizpoeHepreTHK B
VYkpaini, omHiel 3 HAHOUIBII TOJEPAHTHUX IO MAaJOi TiIPOCHEPTETHKH B KpaiHi
OpraHi3alliif-oroOHEHTIB, BUKIAJACHO B [8], 1€, 30KpeMa, HAroJONIYEThCS, IO
«MacitabHe HeKoHTpoIboBaHe OyaiBHULTBO 00°ekTiB MI'EC B YkpaiHi B ocTanHi
POKHM TPU3BOANTH A0 3HWKHEHHS YHIKaJbHUX BUIIB pUOM Ta OUTBIIOCTI BOJHHX
OpraHi3MiB, TOTIpIIEHHS SKOCTI BOAW B piUKax, 3MIiHH TiApoMopdorIorigHmx
PEXUMIB, OCYHICHHS PiYOK, B OKPEMHX PETIOHAX CTBOPIOE COLIANbHY HANpYTy Ta
MOJKE€ TIPU3BECTH JI0 €KOJIOTIYHOT KaTacTpodm».

MosxmBo, 3 2015 p. [7] aymka nmana Opxens oo OyaiBaumnTea HoBux MI'EC
B YKpaiHi aemo 3MiHwiIacs. BTiM, HaBiTh SKIO BOHA 3aJIMIIWIACH | HE3MIHHOIO, TO
srigno 3 mpuiiHaTEM B 2017 p. 3akoHoM VYkpainu «IIpo oliHKYy BIUIMBY Ha
noBkim [9] (mami — 3akod npo OB/I) Bci HoBi MI'EC mipisiratoTs OLIHII BIUTUBY
Ha JOBKULIS SK BUAM IIAHOBAHOI JISUIBHOCTI Ta 00 €KTH, «SIKi MOXYTh MaTH
3HAYHWH BIUTUB Ha JOBKULIs» (uB. CTaTTio 3 3aKOHY B YacTUHi 3, ie cepest 00’ €KTiB
€HEPreTHYHOI TPOMUCIOBOCTI, «SIKi MOXYTh MAaTH 3HAYHWH BIUTUB HA JTOBKULTS Ta
ITiJUIATAIOTh OIHII BILUTUBY HA TOBKULISH BKA3aHO «T1IPOENEKTPOCTAHINT Ha piuKax
HE3aJISKHO Bijl MOTYX)HOCTI»). To0TO, 32 ynHHUM 3akoHoM [9], HaBiTh Mikpo ['EC,
notyxHicTio 10 0,2 MBT, BU3HaHO 00’ €KTaMu, SIKi MOXKYTh MaTH 3HAYHUH, B TOMY
YpCIIl 1 HEraTUBHMI, BIUIMB Ha JOBKIJUIAL.

3arajbHa MOCTAHOBKA 3a1a4i JOCJIiIKeHb Ta MeTa CTATTI

Sk Bimomo, rigpoeHepreTHKa BHKOPHUCTOBYE BiZHOBIIOBAHHH €Hepropecypc i,
0e3yMOBHO, cripusie eHeprozoepexerHro. Cepell HIINX JHKepeN elIeKTPoreHeparlii,
L0 HaTelep BUKOPUCTOBYIOTH BimHOBMOBaHM eHepropecype (CEC, BEC rtomo),
TiIpOCHEpreTHKa XapaKTepU3yeThes Ie i HAaUBUIIKUM KOE(IIliEeHTOM KOPUCHOI il
ycrarkyBanus (0,7...0,9 i BuIe) Ta BUCOKOIW MaHeBpeHicTo [2, 10], mo Haaiase i
JIOJIATKOBHMH TIepEeBaramH.

B cBoro uepry mo BaxnuBux nepesar MI'EC, B nmopiBusiaHI 3 ['EC Oinbimoi
MOTYKHOCTI, BIJHOCATBHCS: TOPIBHSHO HEBEJIMKUKM 00’€M IHBECTHIIM 1 OLIbII
KOPOTKHIA TepMiH OyJIiBHUIITBA, IO JO3BOJISIE MPUCKOPHTH OTPUMAHHS MPUOYTKY
NPUBAaTHUMH 1HBECTOPAaMH; MOXIIMBICTh BHKOPHCTOBYBATH TiAPONOTEHIAT
YHUCICHHUX MaJMX PIK Ta MPUTOK; OJM3BKICTh 0 1HAMBILYaJbHOTO CIIOKHBaya,
SKUi BogHOYac Moxke Oyt 1 BiacHukoM MI'EC; MoxIMBicTh 3a0e3rneueHHs
eNIEKTPOIIOCTaYaHHs BiTAJICHHX BiJl 3arajbHUX eJIeKTpoMepex noceiens [ 1-3, 10].

Brim, rigporeneparisi MOke MaTyd 3HAUYHUM HEraTUBHUHM BIUIMB Ha JOBKLJUISA,
BOJIHI €EKOCHCTEMH Ta €KOIIOCIYTH, SIK Ha JIOKAILHOMY, TaK i Ha 0aceiiHOBOMY piBHI,
Ha YOoMy, 30KpemMa, HaroJomyerhcs 1 B Jupektuax €spornericskoro Coro3y (€C)
(AupextuBu 2001/80/EC Ta 2010/75/EU), siki MawThb 3a METy PpO3BUTOK
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eHepro30epirarounx TEXHOJIOTIH Ta BAKOPUCTAHHS BITHOBIIOBAHUX JKEpPET CHEpril
1 ski 3000B’s3ayach BUKOHYBaTH 1 YKpaiHa, mnpueaHaBmmch B 2010 p. mo
€Bponeiicbkoro Eneprernunoro cniroBapuctsa [11]. [Ipu upomy, Ha BigmiHy Bix
rizpopecypcy (CTiK BOIM, Hamip), M0 BUKOPHCTOBYETHCS I BHUPOOJICHHS
enexrpoeHeprii Ha ['EC, sxuif MOXKHA PO3TIIAOATH SK TaKWH, 0 BiTHOBIIOETHCS,
€KOCHCTEMHI PecypcH PidoK, OCOOIMBO MalluX 1 CEepPeHiX, Ha SIKUX IMEePEBaKHO
Oynyrotbes U ekcrutyaryroThest MIEC, He BiTHOBIIOIOTBCS i € BUYCPITHUMH.
B [upextuBax €C BKa3yeThCs, IO PO3BHTOK TiAPOCHEPTETUKH, B TOMY YHCII i
Majioi, sIK TTOTCHIIIITHO HeOe3MeuHoi IJIs1 HaBKOJHUIITHHOTO CEPEAOBHINA TEXHOJIOTI1
eJIeKTporeHepallii, Mae 0OMeKyBaTHUCs 1 BiZOyBaTHUCs JIMILIE 32 YMOBU BUPOOJICHHS
mpo3opoi i 30amaHCOBaHOI JEp)KaBHOI TOJITHKH, Y3TOMUKEHOI 3 E€KOJOTIYHUM
HAI[lOHATFHUM Ta MIKHApOIHUM 3aKOHOIaBCTBOM [12]. TakuM YHHOM, IHTAHHS
JOLIUTLHOCTI OYJIIBHUIITBA YU BiTHOBICHHS KOXHOiI koHkpeTtHoi MI'EC, sk i
PO3BHUTKY MaJjoi TipOCHEPreTUKHU B KpaiHi B LIJIOMY, HE MOXE PO3TIISAATUCS JIHILIE
B KOHTEKCTI E€KOHOMIYHOTO iHTepecy — YW TO TPHBATHOTO, UM JAEPKABHOTO.
Binmosigno, 3akon mpo OB/ [9] mae cnipusaTy BupimeHHIO mpoOiaeMu JOUiTbHOCTI
JUSTBHOCTI, OB’ sI3aHOT 3 OYAIBHUIITBOM 1 ekcrutyaraitiero HoBux MI'EC.

3rigHo 3 MM 3aKOHOM OIliHKa BrumBy Ha noBkimist (OBJl) — me mponenypa, mo
nependadae psn mii, cepes] SIKUX «IiATOTOBKY CyO €KTOM TOCIIOJapIOBAaHHS 3BiTY
3 OIIHKH BIUIMBY Ha JOBKULILD» (madii, 3BiT 3 OBJI) [9].

3akoHoM [9] pernmameHTyeThCsl ckian marepiaiis 3BiTy 3 OB/l (Bchoro B 3BIiTi
nepenOadeHo 13 000B’SI3KOBUX PO3IiTiB), 3rigHO 3 AkuUM «OIliHKa BIDIMBY Ha
JOBKUUTS 3IIMCHIOETBCS 3 JOTPUMAaHHAM BHMOT 3aKOHOJABCTBA MPO OXOPOHY
HABKOJUIITHBOTO MTPUPOAHOTO CEPEOBHUIIIA, 3 YPaxXyBaHHIM CTaHy JOBKIJUIS B MicIii,
J€ TUIAaHY€ThCS TIPOBAIUTH IUIAHOBAaHY [isUTBHICTH, EKOJOTIYHHX pPHU3HKIB 1
MIPOTHO31B, MEPCIIEKTHB COI[iaIbHO-€KOHOMIYHOTO PO3BUTKY PETiOHY, MOTYKHOCTI
Ta BUJIIB CYKYITHOTO BIUTHBY (IIPSIMOTO Ta OMOCEPEAKOBAHOTO) Ha JTOBKIIUISL, Y TOMY
YUCII 3 ypaxyBaHHSM BIUIMBY HAasBHUX OO0 €KTiB, IJIAHOBAHOI MisJILHOCTI Ta
00’€KTIB, IOA0 AKX OTPUMAHO PIllICHHS PO IPOBA/DKEHHS TUTAHOBAHOI [T STTHHOCTI
a00 po3rsAacThCs MATAHHS MPO MPUUHATTS TaKUX PIllleHbY». Y BiAMOBITHOCTI 3
3akoHoM «Cy0’€KT rocnofaproBaHHA 3a0e3ledye MiArOTOBKY 3BITY 3 OI[IHKH
BILTMBY Ha JIOBKUULIS 1 HECE BiJMOBIAANBHICTh 32 JOCTOBIPHICTH HaBEeIEHOI y 3BiTi
iH(opMaItii 3riTHO 3 3aKOHOAABCTBOM.

OCHOBHOIO 3a/la4€i0 MPOBEJACHUX HAMHU JOCHTIPKEHb OyB aHaii3 Mmarepiaiis,
TpecTaBiIeHuX 3riHo 3 3akoHoM [9] B €xuHomy Peectpi [13] 3BiTiB 3 OB/l, Ta
(hopMyITIOBaHHS HaMOIBII TUIIOBUX 3ayBaXkeHb 11040 00’ekTuBHOCTI OBJ] mianiB
OynmisauiTBa HoBUX MI'EC B kpaiHi B KOHTEKCTI MOXIMBOCTI OOIpYHTYBaHHS
JIOLIJIBHOCTI BIAMOBIZAHOT IJ1aHOBaHOT misuibHOCTI. Jlnsi aHanizy Oyso BimiOpaHo
3BITH, SIKi TOTYBaJIWCS Pi3HUMH CyO’€KTaMH TOCIIONapIOBaHHS, B TOMY YHCIi
YHIBEpCHTETaMH Ta MpPeJCTaBHUKAMHM TPOCKTHUX OpraHizaiiii. Merowo crarTi €
03HAHOMJICHHS 1HXKEHEPIB-T1IPOTEXHIKIB, T1[POCHEPTETHKIB, EKOJIOTiB, a TaAKOX 1
MOTEHIIHHUX 1HBECTOPIB y Majly TiPOEHEpPTeTHKY, aKTHBICTIB Ta IIUPOKO]
IPOMAJICHKOCTI 3 pe3yJbTaTaMH MPOBEACHOr0 HamMH aHalizy. Kpim Toro, B crarTi
(GOpMYIIOIOTBCSL 1 JIesKi TNPaKTHYHI PEeKOMEHJallii, SKi MOXYTh MOCHPHUSATH
migBUIIeHHIO skocTi BukoHaHHS OBJ[ mns woBux MI'EC, mo mnmaHyroTbes 10
OyAiBHHMITBA, 3 METOI0 HEIOMYLIEHHS EKOJIOriYHO Ta COLiaJbHO HeOe3NneYHuX
pillleHb, BpaxyBaHHS PI3HUX EKOJOTIYHHMX Ta COILIAILHUX PHU3HUKIB, MOB’S3aHUX 3
00’€eKTaMK MaJIol T1JIPOCHEPTETHKH.
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Marepiaju 1J151 aHAJI3y

Cepen uncnennux 3BitiB 3 OB/l MI'EC, npencrasnennx B €qunomy peectpi [13],
SIKi HaM# OYJI0 pO3TIIIHYTO B AOCIIPKEHH], BUALIMMO HACTYIIHI.

1). 3BiT 3 OB/l 6yzaiBannrea mikpo ['EC «JIunmmmpka MI'EC» BcTaHOBIEHOIO
notyxHicTio 200 kBt Ha p. duictep B MukonaiBcskoMy paiioHi JIbBiBcbKkOi 001
(peectparniitnuii Homep crpaBu B peectpi 3 OBJ] Ne2018614992/2121). 3Bit Oyio
migrotopneHo TOB «Borepctpym» (mupexktop B.B. Kpoka). Ilicns BussneHHs
rpoMaJIChKicTio TpyOux mopytmens 3akony 3 OB/ 3BiT Oyio BiAKIHKaHO.

2). 3git 3 OB/] O6yniBaunTBa Mikpo ['EC BcTaHOBICHOI TOTYKHICTIO 85 KBT Ha
p- Ceper B c. MumkoBudi, TepHoninechkoro paiiony TepHominschKkoi 001. (crpaBa
B Peectpi Ne20187251324). 3sit Oymo miarorosmeno [IMII «Jltoke» (ampexTop
Hepens P.M.). 3a pe3ynbraTamMu rpoMaJiChKOro OOTOBOPEHHS Ta PO3IJISY 3BITY B
VYnpaBninHi ekonorii Ta mnpupogHux pecypciB Tepnominbcbkoi OHA  Oyio
BIIMOBJICHO y BUJaui BUCHOBKY 3 3aKPUTTSIM CIPaBH.

3). HOea 3Bitm 3 OBJ| mma TOB «[impopecypc-lllonypka» (mupexTop
B.M. Cereniit) OyaiBaunTBa i excruryatanii Ha p. Hlomypka B cMT KoOunenpka
[lonsna, PaxiBcekoro paitony 3akapmarcekoi o6n. nBox MI'EC BcTaHOBIEHOMO
nmoTyxHicTio 10 999 Bt koxnHa: B ypoummi Ilimmopeit (cmpaBa B Peectpi
Ne201853708) Ta B ypouwmmii Ksacuuii (cripaBa B Peectpi Ne201853709). O6uasa
3pitT  Oynmo migroroieno TOB «HIT «Excneprtuuii  Llentp» (aupekTop
JLIIL. Kpagoxon).

4). 3Bitr 3 OBJ] OyniBaunTBa JloOpotBipchkoi MI'EC BcraHOBIICHORO
notyxkHictio 1 MBt na p. 3axiguuit Byr B c. Crapuii [JoOpotsip, Kam’suka-
Bysbkoro paiiony JIbBiBchKkoi 00i1. (cripaBa B Peectpi Ne2018613978). 3sit Oyio
migroroneHo T30B «Kowmmanis «Uentp JITH» (mupextop O.B. bora) mns T30B
«AkBapecypceneproy. [lnanoBaHa AiibHICTS Ma€ 3AIHCHIOBATHCS B MEXaxX JIIOUNX
HamipHUX cropy[ (3emisiHoi Tpebii) JJoOpoTBipChKOTro TipoBy3ia, BOJOCXOBHIIE
sIKoro BUKOpHcTOBY€eThCs Jlo6poTtBipebkoro TEC.

5). IBa 3Bitu 3 OB/ nst TOB «Enepris 'ip miirocy» npoekTiB OyMiBHUIITBA IBOX
MI'EC BcraHoBieHOW TMOTYXHiCTIO 10 999 kBT koxkna nHa p. [llomypka
B PaxiBcekomy paiioni 3akapnarcekoi o0m.: Nel B mexax cmT Benukuii buukis
(ctipaBa B Peectpi Ne2018530883) ta Ne2 3a mexxamu cenuma B. buukis (crpasa
Ne2018530884). Obuapa 3BiTH Oysno miarotoBieHo B IBaHO-DpaHKiBCEKOMY
HalllOHAJILHOMY TeXHIYHOMY YHiBepcuTeTi Hadtu i rasy (IOHTYHI') 3a aBTopcTBOM
I.T.H., nupod. A.0.Angamenka, 1.T.H., npod. JL.M. ApxumoBoi, nI.T.H.,
mpod. O.M. Manapuka, a Takoxk 3a ydacti 1. ¢.-m. H.,, mnpod. C.C. Iloma
3 YKropoJIchKOro HaiioHanbHOTo yHiBepcutety (YxkHY).

6). Tpu 3Bitm 3 OB/ mis T30B «ligpopecypec-TepecBa» (aupexTop
B.M. Cereniti) OynmiBuuuTBa kackamy 3 Tphox wmanux [EC Ha p. Tepecsa
B TsuiBchkoMy paiioHi 3akapmarchkoi o0m. y ckmani: MIEC-1 B c. Kanunw,
BCTaHOBIJIEHOK TOTYXkHIcCTIO A0 3500 kBt (cpaBa B Peectpi Ne2018426677);
MI'EC-2 B c. Kanunu, BcTaHOBIIEHOIO NOTYXHIcTIO 10 2400 kBT (cnpaBa B Peectpi
Ne2018426678); MI'EC B c¢. bezeriis BcTaHOBICHOK MOTYXHicTIO 70 5100 kBt
(cripaBa B Peectpi Ne2018426679). Bei tpu 3BiTH Oyio miarotosieno TOB «HIT
«Excneprauit Lentp» (aupekrop JLIL. Kpagoxon).

7). 3Bit 3 OBJ] st TOB «AnbrepHaTus enextpuk» (aupekrop JI.I. Tonpmreiin)
OyxisHuITBa i ekcriyararii mii 'EC BcTaHOBjI€HOIO TOTYXHIiCTIO 10 1 MBT Ha
piuui [onypka B cmT Benukuii buukis, PaxiBcbkoro paiiony 3akapnarcbkoi oOuI.
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(crpaBa B Peectpi Ne 2018517802). 3sit 6ymo miarorosieno ITBMIT «Crpoiteis-
II» (Texniunuii qupexTop B.B. I'amar).

8). Yormpu 3BiTm 3 OBJ] mna T3OB «Csugposenns Enepro» (ampexrop
O.M. Cauupkuii) OyniBHMLTBA Ta ekcrutyaramii 4dotupbox MiHi ['EC
BCTaHOBIJIEHOI MOTyXxHicTiIO 10 1 MBT koxna Ha p. [omypka B cMmT Bemmkuit
buukiB, PaxiBchkoro paiiony 3akapmartchkoi 001.: MI'EC-4 (cnpaBa B Peectpi
Ne2018517801); MI'EC-3 (cmpaBa B Peectpi Ne2018517800); MI'EC-2 (cmpaBa
Ne2018517799); MI'EC-1 (cnipaBa B Peectpi 2018517798). Bci wotupu 3BiTH 0ys10
migrorosieHo [IBMIT «Crpoitens-1I» (Texriuanii qupextop B.B. INamar).

9). 3git 3 OB/l nnst TOB «bAJI®OP/] Vkpaina» (kepiBHuk B.B. Bacuibosa,
OCHOBHHUH BHJ ekoHOMiuHOi misimbHOCTI TOB — onroBa TopriBng nappyMHUMH Ta
KOCMETHYHUMH TOBapamu) OyIiBHUIITBA MaJIOi TiAPOEIEKTPOCTAHIII OTYKHICTIO
10 2 MBT na piumi Ctpuii 6ins c. Jlosre, J[poroounskoro pariony JIbBiBCbKkoi 0011
(cmpaBa B peectpi Ne20181252331). 3BiT Oyno MiATOTOBICHO 1HXEHEPOM-
npoektyBanbHUKOM FO.M. Cimsipom.

Bci mepepaxoBaHni Bue 3BiTH OyII0 JeTAIFHO BUBYECHO, 32 iX Marepianamu OyIo
CKJIaJICHO 3ayBayKEHHS, sIKi OyJI0 HaNpaBJICHO Yy BIAMOBIIHI YIOBHOBa)KEHI OpraHu
JUTSL 03HAHOMIICHHST B MEKaX IPOMaJICBKOT0 OOTOBOPEHHSI.

BI/IKJ'laI[eHHﬂ OCHOBHHX I10JI0K€Hb CTATTI Ta iX aHaJIi3

[IpoanamizoBani 3iT 3 OB/ (Bchoro — 16) MOKHA PO3IIIHTH HA [IBi TPYIIH.

[Nepmra rpymna — e 3BiTH, sIKi BiI3HAYAIOTHCS HEA0ATUM BUKOHAHHSIM 1 3HAYHOIO
MipoI0 He BiANOBiAalOTH GopmansHUM BuMoraMm 3akony mpo OBJI, 3okpema, 3a
cknanom martepiamis. Cepen Hux — 3BiT 3 OB/l OyxiaunTea Jlunmmpkoi MI'EC Ha
p. Huicrep, 3Bit 3 OB/] OyniBanurea MI'EC Ha p. Ceper B ¢. MumkoBudi Ta 3BIiT
3 OB/l OyxiBauurBa [do6potsipcbkoi MI'EC na p. 3axigauii byr. Matepianu 3
pizHOI MpoGIeMaTHKX BIUIMBY Ha JOBKUIIS IUIAHOBAHOI TiSUTLHOCTI B LUX 3BiTax
MepeMilIaHo, B 3BiTaX MarOTh MICIE MOCTiHI MMOBTOPEHHS Ta CYNEPEYHOCTI, SIKi
3aBaykKal0Th O3HAHOMJICHHIO 31 3BITAMH I10 CYTi.

Hanpuxiiaz, B 3BiTi 3 OB/] OyniBuuirea Jlununekoi MI'EC Ha ojHiii cTOpiHII
TEKCTy BKa3y€ThCS, M0 «3eMeNbHa NAUIAHKA, Ha SKid IUIAHYETHCS TPOBOIUTH
IDUIAHOBY [iSUTBHICTE po3TarioBaHa Ha p. [lHictep, Ha miBoMy Oepesi»; Ha iHIIii
CTOPIHII — «3eMelbHa TUISIHKA, Ha SIKiH IIaHYyEThCS IPOBOANTH TIAHOBY JTiSUTBHICTD
posramoBana Ha p. J{HicTep, Ha mpaBoMy Oepesi». Crioyatky «llIBuakicTs Boau Ha
Bono3abipHiit ciopyai MI'EC we nepesumye 0,8 m/c, o 3a0e3neuye MOKIUBICTD
pubi He MOTPAIUIATH Ha Tigpoarperatu», Aaii no Tekcry — «llIBumkicTh Boau Ha
B0103a0ipHiii ciopyai MI'EC nHe nepesuriye 0,6 M/c, 1110 3a0e3meuye MOXKIUBICTh
pubi He MOTPAIIATH Ha TigpoarperaTt». B 3BiTi HaBoaMIacs Takox iH(opMaIlis, o
YKOJTHHM YHHOM HE CTOCYETHCS IJIAHOBAHOI JisUTLHOCTI Ha p. J{HicTep y 3asBIeHOMY
CTBOpI, 30KpeMa iH(opMallis, SKa Ma€ BiHOLICHHS 10 OaceWHIB IHIIMX PIYOK
(3axiguoro byry, Cany, Ctupy).

B 3BiTi 3 OB/l 6ynisauurea MI'EC Ha p. Ceper B ¢. MUIIKOBUYI HA THUTYJIBHIH
CTOpIHIIl HABITh HE BKAa3Yy€ThCs, HA sKi¥ piumi i ae came Mae OymyBatucs MI'EC.
[Ipu npomy 3HauHa yacTHHA iH(OpPMAILi, 110 MOJAETHCS B 3BiTi, Oyi1a 3amo3n4eHa 3i
3Bity 3 OB/l OyniBauurBa Jlununskoi MI'EC na [{HicTpi.

B 3Biti 3 OB/ 6yniaunrsa JooporBipcbkoi MI'EC BijcyTHI# okpeMuii po3i,
B SIKOMY Ma€ OyTH BHUKJIQJIEHO «CTHCIIHH 3MICT IPOrpaM MOHITOPUHTY Ta KOHTPOJIFO
LI0A0 BIUIMBY HA AOBKLLIS MiJl 4ac MPOBaHKEHHS IJIAHOBAHOI AisJIbHOCTI, @ TAKOX

ISSN: 2411-4049. Exonoriyna 6e3neka ta npupoaokopucrysansst, Ne 4 (32), 2019



(3a moTpeOH) IUTaHIB IMICIAMNPOCKTHOIO MOHITOPHUHTY». OIHHUM 3 CEepHO3HHX
vemomikiB OBJl mis Jlo6potBipcekoi MI'EC € Takox BiACYTHICTP B HBOMY
PE3YJIbTATIB MPOTHO3YBAHHS TMOTCHINIMHO MOXIIUBOI TiApoJuHaMiuHOi aBapii Ha
ICHYIOUMX HamipHHUX rigpocmopyaax JloOpoTBipcbKOTO BOAOCXOBHINA IPH
oynisauntei MI'EC, 3 omiHkol0 WMOBIpHOCTI aBapii 3a pi3HUMHU CIEHapisMu ii
BUHUKHEHHS Ta PU3UKY MOXUIMBHUX HACIIJKIB 32 PI3HUMH CIIEHAPISIMH 11 PO3BHUTKY.
HobpotBipcbky MI'EC mmaHyeTbcs CHOpPYIDKYBaTH Yy CKIaAi BKE JiFOYOTO
rigposysna. Lle, 3Bud4aiiHo, Cii po3TISAATH K IIO3UTUBHUI MOMEHT 3 TOUKH 30py
pamioHamizamii mpupomokopuctyBanHa. OpHak, posmimenas OyzxiBm MI'EC B
MeKax iCHYI04O0i HarlipHoi rizpocnopynu (3eMistHoi rpedii), mo hopMye HaipHUHA
¢poHT J[oOpOTBIPCHKOTO TiIPOBY3Ja, BUKIUKAE MEBHI 3aHETIOKOEHHS. BianoBimHO
1o 3akony Ykpainu «lIpo 06’ extu migBumienoi nedesnexn» [14] Ta Metoguku [15]
JloOpOTBIpCHKHIA TiAPOBY30I1 € MOTEHIIHHO HeOe3neuHuM 00’ ektoM. [IpoBeneHHs
OyaiBenIbHUX POOIT, a B IEPCIEKTHBI 1 ekcruTyaTanis rizpocniopyan MI'EC, MmoxyTb
CIPOBOKYBAaTH aBapil0 Ha TiAPOBY3Ni 3 TPOPUBOM HamipHOTOo (pOHTY
(TimpoawHAMiYHY aBapil0), HACHINKHA SKOI MOXYTh OyTH KaTacTpopidHHMHU IS
JOBKULIIA, a Takok 1 amsa poboru JloOpotsipcekoi TEC, sika BHUKOPHCTOBYE
BopocxoBuie. Ciif TAaKOX 3a3HAYNTH, 0 3aximHu# byr, Ha sIKOMY pO3MIIYIOTHCS
rigpocriopyau J{oOpOTBIpCHKOTO TipOBY3/1a, € TPAHCKOPAOHHOK piukoro. [li
MUTaHHS )KOJTHUM YMHOM HE 3HAMIIUIM CBOTO BiJIOOpa’KeHHS B 3BITI.

Hdpyry Tpymy CKJIajaroTh 3BITH, SIKi 3a CKJIaJOM MaTepialiB MepeBaXHO
BiZIMOBiMat0Th ¢opmManbHUM BuMoraM 3akoHy 3 OBJI. Btim, He3Baxaroum Ha
BenUKUH 00’eM iH(DopMallii B JesSKUX 3 HUX (BKIIOYHO 3 JOJATKaMHU II€ COTHI
CTOPIHOK), B IIMX 3BiTax TaKOX BIJICYTHI JIaHi, SIKi O JT03BOJISIIM OJTHO3HAYHO OLIHUTH
BIUIMB IUIAHOBAHOI AiSTIBHOCTI Ha JOBKIJUISA Ta HOT'O HACHIJIKH.

Iadopmartis mpo rigpocmopyan Ta AOBKIILIS B IIUX 3BiTaX, Ka MOXKE BBAKATHUCS
00’€KTUBHOIO, HOCUTH 37ICOLTBIIOTO OTJISIZIOBUH XapaKTep i CTOCYEThCS HE CTiJIBKH
BIUIMBY IUJIAHOBAHOI [iSUIBHOCTI Ha JOBKULIA Ta WOTr0 HACHIAKIB, CKIJIBKH
XapaKTePUCTUKH  TMPUPOAHUX  (KJIIMATUYHUAX, TiIPOJIOTIYHUX, IHXKEHEPHO-
TCOJIOTIYHUX, TiJPOTEONOTIYHUX TOII0), EKOJOTIYHUX Ta COI[ialIbHUX YMOB, SKi
MOXYTh BIUIMHYTH Ha TUIAHOBaHY [iSUTbHICTh, YCKJIQJHUTH 1 4M 3aBakatd ii
npoBeneHH0. [Ipu 1boMy aBTOpPH 3BiTiB YaCTO 3MOBXUBAIOTH MIIMIHOIO MOHATH Ta
BIIACHUMH CY0’€KTHBHHMH OIlIHKAMHU JOUITHHOCTI IIJIAHOBAHOI MisTBHOCTI ISt
JIOBKIJUJIS 1 MIiCIIEBOTO HACEJICHHS, ONIEPYIOYH HEIMIOBHOIO, CIIPHOI0, MEPEKPYICHOIO
iH(opMaIli€ro, MO CTOCYETHCA BIUIMBIB MayIol TiIPOSHEPTeTHKH HA JOBKIIIISL.
Indopmariiss mpo BmIMB HA JOBKULIS O0’€KTiB Manoi TiIpOSHEPTeTHKH, IO
MOJIA€ThCS B 3BiTax, HE 3aBXK/U BIJAIOBIJA€ JIWCHOCTI 1 MOXKEe BBOJIWUTH B OMaHy
POMaJICbKICTb, MIABOSYH JIFOACH, 1110 HE € (PaxiBIsAMH, 10 XMOHUX BUCHOBKIB, 1110
IJIAHOBaHA JMiSUTBHICTE Mae€ OOOB’S3KOBO 3/IHCHIOBATHCA, MO0 MOKPANTUTH CTaH
JIOBKIJUJIS, BUPIIIIUTH MICIIEBI COIIaIbHO-€KOHOMIYHI TIPOOIEMH TOIIIO.

Tax, HanpUKJIaJl, «3HAYHO HIDKYI MATOMI eKCIUTyaTamiiHi BUTPATH ... 1 OLIBII
TpHUBajJl TEpMiHHM ekcrutyartamii ...» (3Bith 3 OB/l OyaiBaunTsa asox MI'EC Ha
p- lomypka B cmT Kobuneuska [onsina Bin «HII «Excneprauii LienTp») HE MOXKYTb
pO3TIIAIATHCS SK TIO3UTHBHI €KOJIOT1YHI YMHHUKH, HaBiTh omnocepenkoBaHo. Lle
EKOHOMIYHI KaTeropii, siki MOXYTb 3alliKaBUTH JUIle iHBecTopa. Hemopeunumu B
3BiTax € i MocujaaHHs (CBOEPIIHE «IEPEBEIEHHsI CTPIIOK») Ha «OiIbLI aKTyalbHi i
KPUTHYHI» TpoOJIeMHU perioHy, Taki, HAIPHUKIAJ, K «BUPYOyBaHHS JIiCIB» TOIIO.
[opyiienHss B oxHid cdepi, OXHUMH 0Cc00aMH, HE MOXKYTh BUIIPaBIOBYBaTH
MO>KJIMBI OPYIIEHHS B iHIIH cdepi, iIHUMH 0co0amH.
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B sxocTi npuxiagy eIo ynepeKeHOro BHCHOBKY Ha KOPUCTH IJIaHOBAHOI
nistbHOCTI (OymiBauuTBa 1ie ABox MI'EC na p. lllonmypka 6ins cmt B. buukis),
MOJKE€ CIIyI'yBaTH HaCcTyIHHUN BUCHOBOK B 3BiTax Bijg I[DHTYHI ta YxHY: « Takum
YMHOM, XO0Ya Ha JaHOMY €Talli MPOEKTYy HEe BCi €KOJIOTIUHI HACHiIKM MIaHOBaHOL
TiSUTBHOCTI MOXYTh OyTH OIliHEHi, XapakTep 1 MacmTabu Ii€l IisTTbHOCTI
JI03BOJIAIIOTh KOHCTaTyBaTH, 110 HETaTHBHI BIUIMBU Ha IOBKULIS MAalOTh XapakTep
nye oOMeXeHHUI y IpocTopi 1 yaci Ta He CIPUYHMHSIOTH HACHIIKIB HA HACEIEeHHS 1
IIPUPOAHE CEPEIOBUILE, SIKI BUMAraloTh JOJATKOBOTO BTPYYaHHS UM pearyBaHHA 3
METOI0 iX TIIOM AKIIEHHS YW ycyHeHHs». lleii BuCHOBOK Oyno 3pobieHo 3a
MaTepiajJaMy BXe IepIioro po3auty nofganux 3eitiB 3 OB/I, xe, 3rigHo 3 3akoHOM
npo OB/, Mae naBaTucsi 3arajlbHUN OIKC TUIAHOBAHOI JMisUTHHOCTI Ta OCHOBHHX i1
XapakTepucTuK. L[[UM BHICHOBKOM, B TPHHIMII, 3alepedyeThcsl HEOOXiTHICTh
MOJANIBIIOTO JTOCTI/KEHHS! MOXKJIMBHX BIUIMBIB IUIAHOBAHOI AiSUTBHOCTI Ta iX
HacIiAKiB, GOpMYIIOBaHHS pEKOMEHAALIH 040 IX MOM SKIIEHHS Y4 YCYHEHHS.

[Ipu mpoMy B KOZHOMY 3 TIpoaHaimi3oBaHWX Hamu 3BITIB 3 OB/l BimcyTHi
3ayBa)KEHHS «HE3AJIC)KHUX» «EKCIIEPTiBY, OB’ A3aHi 3 PO3IISIOM HEBIACTUBUX UM
HECYTTEBUX JUIS MPOEKTIB 3arpo3, HeOe3eK Ta MacuITabiB HEraTUBHUX HACIIIKIB
BITMBY OymiBHHUITBA Ta ekcruryaramii Tiei un iHmoi MI'EC Ha moBkimms, abo x
ITHOpYBaHHS KOPUCHUX €(PEeKTiB, SKi BUIIPABAOBYIOTH JOLIIHHICTE IPOEKTiB. ToOTO
nepeOibllieHh HEraTUBHUX BIUIMBIB, sKi 0 3allIKOJWIM IMIJKY IJIJAaHOBaHOI
IistmpHOCTI, B 3BiTax 3 OB/] Hema.

B Ttoit xe wac mpu OBJl 00’ekTiB Manoi TigZpOEHEPTeTHKU «HE3aJEKHI»
«EKCIIEpTH», CBIJOMO YHM HECBiJIOMO, aJie¢ HE BPaXxOBYIOTh BUMOTH, sIKi 3allMCaHi B
yuHHUX OynaiBensHMX HopMmax (muB. JBH B.2.4-3:2010. TigporexHiuHi,
€HepreTHYHI Ta MEeNiOpaTHBHI CHUCTEMH 1 CIIOPYAH, IMiJ3€MHI TipHUYi BUPOOKH.
INipporexniuni cnopyau. OcHoBHI monoxeHHs [16]). 3ayBaxkumo, MO I1i HOPMH
«... TIOUIMPIOIOTHCS. HA MPOEKTYBaHHS, ..., TIAPOTEXHIYHUX CIOPYA yCiX BUMIB i
KJIaciB», a iX BHUMOTM «...000B’S3KOBI JO 3aCTOCYyBaHHS IIPOCKTHO-
BUITYKYBaJbHUMH, OYIiBEIPHMMH Ta eKCIUIyaTallilHUMH  OpraHi3allisMHu,
OpraHi3allisiMi YIpaBIiHHS, KOHTPOJIO 1 €KCIIEPTH3H BCiX piBHIBY. I, 10 ronosHe,
11l BUMOTH JKOJIHUM YMHOM He cyrepeuaTh 3akoHy 3 OBJI [9].

3okpema, B JIBH B.2.4-3:2010 [16] (mmB. m. 1.2.8) BKasyeTbcs, 10 IS
BUPIIIEHHS TPHPOJOOXOPOHHUX IMWTaHb NPU MPOEKTYBaHHI, OYyIIBHUITBI Ta
eKCIUTyaTalii TiIpoTexHiyHuX cropyd, B domy uuciai i MIEC, pospobGneHHs
MIPUPOIOOXOPOHHUX 3aX0/[iB, HEOOXITHO POOHUTH OIIHKY 1 MPOTrHO3YBaHHS:

— 3MiHH TEOJIOTIYHHMX 1 TiJIPOTEOJIOTIYHUX YMOB — PIBHEBOT'O PEXHUMY, YMOB
JKUBJICHHS, 3a0pyJHEHHS MiJ36MHHUX BOJI, OCOOJMBO MIHEPai30BaHUX, 3aCOJICHHS
IPYHTIB;

— ¢inpTpaIiifHuX BTpAT BOIM 3 BOJOWMHUIIL Yyepe3 JTHO 1 Oepery;

— 3MIH IPUPOJTHOTO CTaHy B Pe3yJibTaTi CTBOPEHHS BOJONMHMII;, TEPMIUHOTO 1
JTBOJIOBOTO PEXHUMIB y 0’edax, y TOMY YHUCIi YTBOPEHHS NPOTSHKHUX MOJIHHIB,
MOCUJIEHHS 3aTOPHO-3’KOPHHX SIBULLI;

— 3MiHM XOAY PYCJIOBOrO Impolecy, Tpanchopmauii pyciaa HHKHIX 0’edis,
3aMyJIeHHS BOJOWMHII 1 mepepoOku OeperiB; nanamadrty paiioHy OyaiBHHUIITBA i
HOTO BiTHOBJICHHS;

— BIUIMBY 3MiH PYCJOBOIO, TipaBIidHOr0, TEPMIYHOTO 1 JHOAOBOIO PEKUMIB
BOJIOTOKIB 1 BOJIOMMHII] HA YMOBHU HEPECTY 1 BIATBOPEHHS puO, THi3yBaHHs MTaxiB,
cepeJioBHIIa epeOyBaHHs TBAPUH TOIIO; BIUIMBY MiKPOKIIMATHYHHX 3MiH Y palioHi
CTBOPEHHS BOAOMMHIL 1 HIKHBOTO 0’€(y TiApOBYy3/a — TEMIIEPATYPHOTO PEXHUMY 1
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BOJIOTOCTI IOBITPSI, KUTLKOCTI 1 PEKUMY BITPIB 1 OMMaliB — HA iHKCHEPHO-TEOJIOT19HI
MPOLIECH 1 BJIACTHBOCTI I'PYHTIB OCHOB, a TaKOXK Ha 00’€KTH iHOPACTPYKTYpH i
MPUPOAHE CEPEIOBHUIIIE.

VY npoananizoBanux 3Bitax 3 OB/l HajexHi OLIHKKA 1 MPOTHO3W IUX 3MiH Ta
CIIPOBOKOBAHWX HWMH SIBHII 1 TpomeciB BiacyTHi. OCOONHMBO aKTyaJlbHUMHU B
koHTeKCTi TpuBaoi ekcruryararii MI'EC (mo 50 pokiB) ciif Bil3HAYUTH OILIHKY i
MPOTHO3YBAaHHS 3MiH XOMy PYCJIOBOrO Mpolecy, Tpanchopmamii pyciia HHXKHIX
0’ediB, mo moBHicTIO irHOpYEeThest pu OB/l MI'EC. Came 3MiHH X0Iy pyCIIOBOTO
poriecy, TpanchopMariisi pycesl BUKIUKAIOTh TipoMopdoIoriuni 3MiHM, 3a3BHYail
HETaTHBHI 1 MPaKTUYHO HE3BOPOTHI, pycell PiuoK, 5Ki, 3peIlTO0, 1 MPU3BOIATD 10
Jerpaailii eKoJIOTIYHOTO CTaTyCy MaJMX Ta CepenHix piuok [17].

SAxmmo nocunarucs Ha popmanbai BuMoru 3akony 3 OB/I [9], To B 3BiTax 3 OB/]
CIIiJ] IPEACTABUTH «OIUC 1 OI[IHKY MOXXJIMBOTO BIUIMBY Ha JOBKLIS IIaHOBAaHOI
JSUTBHOCTI, 30KpeMa BEJIMYMHU Ta MACIITa0iB TAKOTO BIUIMBY (TUIOIA TEPUTOPIT Ta
YHCENBHICTh HACENIEHHS, SIKi MOXKYTh 3a3HATH BIUIMBY), XapakTepy (3a HasBHOCTI —
TPAHCKOPIOHHOTO), IHTEHCHUBHOCTI 1 CKIQAHOCTI, WMOBIPHOCTI, OYiKyBaHOTO
MOYaTKy, TPUBAJIOCTI, YACTOTH 1 HEBIBOPOTHOCTI BIUIMBY (BKIIIOUAIOYH MPSIMUH 1
OyIb-IKUil OMOCepeAKOBaHWN, MOOIYHWA, KyMYJATUBHUHN, TPAHCKOPJIOHHUMH,
KOPOTKOCTPOKOBHH, CEPEIHOCTPOKOBHUH Ta JOBIOCTPOKOBWH, TOCTIHHUHA i
TUMYaCOBUH, TO3UTUBHUM 1 HETATUBHUH BIUIUB)...».

B npoananizopanux Hamu 3Bitax 3 OBJI MI'EC momiOHi OIliHKK 1 MPOTHO3M
HAJIC)KHUM YHHOM HE BUKOHYBAJIHCh.

30kpeMa, OCKiNbKM TpuBalicTh ekcivtyatamii MIEC mnependavaerscs 10
50 pokiB, TO BILUTUBYU IUIAHOBAHOI AISUTLHOCTI HA JOBKULISA Ta iX HACHiIKW Mayd O
aHaITi3yBaTHUCH i OLIIHIOBATHUCA 1 3 BpaXyBaHHSM 3MiH B "aci, TooTo, mpu OBJI MI'EC
Manu O CKIIaJaThCs SK MiHIMyM TIO TPH MPOTHO3W IS Pi3HUX (DaKTOPIB BILTUBY:
KOPOTKOCTPOKOBi (Ha Tepmn Kilbka pOKIB eKcIulyaTamii —Tizpocrnopyn),
CepeIHbOCTPOKORBI (Harpukiaz, yepes 10-20 pokiB excrutyaTarllii rigpocrnopym) Ta
JOBI'OCTPOKOBI (Ha KiHelp 3asBiieHoro TepMiny ekcruryaranii MI'EC).

[Tpu boMy TPOMAICHEKOCTI JIJIsl 03HAHOMIICHHS HaJIAI0ThCsI 3BITH-Kalbku 3 OB/
MI'EC, siki roTyBamucsi OJHIEIO 1 Ti€I0 X OpraHi3alli€ro Jis pi3HUX 00’€KTiB
(manpuknan, 3Bity amns pisHux MI'EC Ha p. lHonypxka). [loxexynu 1i 3BiTH MaroTh
me W Haa3Bu4yaiiHO Benukwid 00°eM (1o 700 CTOpPiHOK TEKCTy, 3 JAOJaTKamH, SK,
Hanpukiaz, 3itun 3 OBJI, migroroeneni [IBMII «Crpoitens-11»). B 3BiT 3 OB/]
MO’K€ BKJIFOYATHCH 1 iHQOpMaIIis, siKa B3arajii He CTOCYEThCS 00 €KTa JTOCIiIKEHb,
K, Hanpuknaz, B 3Biti 3 OB/l 6yaisauurBa MI'EC Ha p. Crpuii 6ins c. Jlosre B
JIbBiBCBKiM 0011. Oyno HaBeneHO umcieHHi Gororpadii, SKUMU LTIOCTPYETHCS Xia
oynisauiTBa ['EC 3a kopioHOM.

Bkpail He3an0BiIbHO, HA HAlly AYMKY, B 3BiTaX IOJAETHCS NPEACTABICHHS Ta
aHaJli3 BUINPABIAHUX aJbTCPHATHB IUIAHOBAHOI isJIBHOCTI. 30KpeMa, B SKOCTI
BunpaBaanux TexHiuHux anprepHatue MI'EC posrnspatots OyaiBaunTBo TEC un
AEC (uomy, nHanpuxiazn, He CEC yun BEC?). binbi goninsHo, B 1bOMY BUNAAKY, B
SIKOCTI TEXHIYHUX aJbTEPHATHUB PO3TJISLAATH 1 BapiaHTH 3aXOJliB, CIPSIMOBAaHUX Ha
3aro0iraHHs, BiJIBEPHEHHS, YHUKHEHHS, 3MCHIICHHS, YCYHEHHS HETaTHBHOTO
BIUIMBY Ha JOBKIUISA (HANPHKIAA, Pi3HI CXeMHU OONamTyBaHHS PHOOXOIIB), aHDK
crocoOu miABUIIEHHS e€(EeKTUBHOCTI TOCIONApyoi AisUIbHOCTI iHBecTopa (BHOIp
rigpoeHepreTuaHoro odmaaananus 3 BuruM KK/ Torno).

Te >k came CTOCYETbCS 1 TEpUTOpIANBbHUX aNbTepHATHB. SIKIO BOHH U
PO3IIIANAIOTHCS, TO MIPH LBOMY HEPECIiAYETHCS JTUILE METa OTPUMAaHHS O1IbLIOro
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MPUOYTKY: «IoTpeda y HAIBHOCTI MTepPeTaIiB BUCOT Ta TOCTAaTHIX 00’ €MiB pidKOBOTO
CTOKY JIJIs BUPOOJICHHS €JICKTPOCHEPTIi 3 BIIHOBIIOBAHUX KEPE; 3allPOIIOHOBAHE
posramryBanHss MI'EC mae 1o06pe aBTOMOOIIbHE CIIOMYUYEHHS, IO € 3pyYHUM IS
OyaiBHUIITBa» (Take TIOACHEHHs, HANpPHUKIAN, JOaeThbcst B 3Bitax 3 OB/,
migrotropneanx B IOHTYHI mns nBox MI'EC Ha p. Ulomypka). TeputopianbHi
aNbTePHATHBH MOXKYTh 1 B3araii He po3TisaaTucs, sK, Hanpukiai, B 3Bitax 3 OB/]
st Tppox MI'EC na p. Tepecaa.

B Toii ke wac, mus 06’exktuBHOCTI OBJ] mpencTaBieHHs 1 ONMUC BUIPaBIaHUX
abTEPHATHB, SIK TEXHIYHHUX, TaK 1 TEPUTOPIaIbHUX, € HAJ3BHYAHHO Ba)KJIMBUM.
3peiToro, Yepe3 albTepHATUBH IOKA3YETHCS UM BUBAKEHO 3a0YyJOBHUK-IHBECTOD
CTaBUTHCSI 10 OXOPOHH JOBKIJUIA Ta PalliOHAIBHOTO TPUPOAOKOPUCTYBaHHS. B cBOIO
yepry BukoHaselb OBJ] Mae 3pobuTh xo4a 0 SKych iX OliHKY (siKicHY, THITy SWOT-
aHaJi3y, 4M KiTbKICHY, SIK, HAIIPHUKJIIA, TPOTOHYETHCS B [18]), 3agaBmucs Kputepiem
ONTUMAJBHOCTI, BU3HAYMBIIK IibOBY (YHKLiI0O I BHKOHABIIM TOHapHe
MIOPIBHSAHHS aNbTepHATUB TOmO. Lle cmim poOuTH, MO0 3asBICHI «BHUTOIM» 1
«TepeBarn» BUOPAHOI aTbTEPHATHBY He OyIIM TOJIOCTIBHAMH, Ta sl JOPMAITEHOTO
MIATBEP/DKCHHS JIOLIIBHOCTI TUTAHOBAHOI JisUIBHOCTI. B Oyab-sikomy pasi, ams
OOTpyHTYBaHHS TIPUYUH OOpaHHS 3alpPOIIOHOBAHOTO BapiaHTa 3 BpaxXyBaHHIM
EKOJIOTIYHMX HACHiJKIB MAalOTh HAaBOAWTHUCA KOHKPETHI apryMeHTH, SKi O
3aCBiJUyBaJil EKOJIOTIYHICTh TPUHHATOrO BapiaHTy B TOPIBHSHHI 3 1HIIUMH
BapiaHTamH, a He iHpOpMaIlisl 3arajJbHOr0 XapakTepy, MoAiOHa 10 mepeaBuOOpINX
nmo3yHriB. Haeemena B 3BiTax iH(OpMAIlisl MIOAO «IIAHOBAHOI MisIIBHOCTI SIK
BUMIPABIaHOI albTepHATUBH» Ma€ cTocyBaTucs 1 koM KoHkpeTHUX MI'EC, ski
IUIaHY€ThCcS OOYAYBaTH B IIJIKOM KOHKPETHUX CTBOpaxX i Ha KOHKPETHIiH pivlli, B
MOPIBHAHHI 3 KOHKPETHUMH allbTEPHATUBAMH, 3 BiIMTOBITHIMHU apryMEHTaMH.

Hanpwukmnan, B 3eitax 3 OB/] mosmo Oynisaumrea qsox MI'EC na p. llomypka, 6isst
cmt Bemukuii buukiB (po3pobnenux y IOTYHI'), B sikocTi apryMeHTy Ha KOPHCTb
BUOpaHOi anbTepHATHBU CIOYATKYy CTBEPIDKYEThCsS Te, Mo «aepusauiiiHi ['EC
BBA)XAIOTbCSA OUIBII €KOJIOTIYHO Oe3NeYyHUMH NOpiBHSAHO 3 pycnoBumu ['ECy,
OCKUIBKH JIJISl IbOTO HE MOTPiOHO OyJyBaTH BENMKI BOJOCXOBHIIA, a IOTIM, 1100
MPOJIEMOHCTPYBAaTH TIO3UTHUBH «CIIBICHYBaHHS OO0 €KTIB TiJJPOCHEPTETUKH Ta
NPUPOHHUX YTiIb OXOPOHIOBAHOTO CTaTyCy», BXKE He IMOCWIaHHS Ha Oe3yMOBHY
KOPHCTB CIIOPYIKEHHS BEJIMKUX BOJIOCXOBHILL, SIKi «OPTaHIYHO BIUCYIOTHCS B ICHYIOU1
NPUPOJIHI  KOMILICKCH», «IOKPAIIYOTh yMOBH  BOJIONIOCTAYaHHS, PUOHOTO
rOCIOJaPCTBA, IPOTUIIOBEHEBOT'O 3aXUCTY, EKOJIOTTYHI YMOBH Y MEKEHHUH MEPiofT ...».
[Ipu npomy, U1 i ATBEPHKEHHS TAKMX BUCHOBKIB BUKOPUCTOBYIOTHCS 3BiTH 3 OB/]
Ha Il e pidll, siki Oyno po3pobieHo iHmow opraizamiero (HIT «Excneprauit
Lentp»), me, B CBOIO 4epry, B SKOCTI apryMEHTY BHUKOPHCTOBYIOThCS TPHKIIAIH
3aKOPJIOHHUX OO0’ €KTiB, SKi JXOJHMM YHHOM, Hi 3a TPUPOJAHUMH YMOBaMH, Hi
(GYHKI[IOHATIBHO, Hi CTPYKTYPHO, HE MOXYTh TIOpiBHIOBaTHCS 3 TuiaHoBaHuMH MI'EC
Ha p. Hlomypka.

B nuckyciiHOMy MOpPAAKY BHCIOBUMO OKPEMY JYMKY LIOAO «EKOJOTiYHOCTI»
nepuBauiiinux 'EC. [lepuBauiiina cxema 3a >KOJHUX YMOB, TOOTO, SIKUMH O HE OyJIH
MpHU 1bOMY THIT YM KOHCTPYKIIiSl JIEPUBAIIHHOTO TPaKTy, HE MpaloBaTUME Ha
noOyTOBOMY CTOLI B €KOJIOTIYHOMY pO3yMiHHI mpobnemu. [epuBauiliHa cxema
nepeadayae BinOip BOIU 3 MPUPOTHOTO pyciia B iepuBaliifHuii kaHan (abo TyHeb,
TpyOy), IO € IITYYHUMH BOJIOTOKaMHU. [lepuBallis He IOy cKae dKOAHOT MOKIIUBOCTI
Juist i BUKOPUCTaHHS Tiipo0IOTOI0 B SKOCTI BOJHOTO HUIAXy MK 0’edamu. lle
(aKTHYHO MEpTBE pycjo, HaBiTh SKIIO L€ BIIAKPUTUI KaHal, SKUH, 3BHYAWHO,
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BUTJISIa€ OLIIBIN €CTETHYHO, HIXK, HAPHKIIAJ, TpyOa Ha oropax abo MpupoIHe PYCIIo
npakTiaHo 6e3 Boau (auB. puc. 1). OcobnuBictio aepuBaniiianx [EC e Takox
pO30Cepe/IKEHICTh OCHOBHHX TiApocropys B Tpoctopi. He Bapto BBOIMTH
IPOMAJICHKICTh B OMaHy, HAaroJoOMIYIOYH Ha TOMY, IIO JepHBalliiiHa cxema — I
3aBKH OLJIBII €KOJIOTIYHA CXeMa, HixK pycioBa un npurpedensna I'EC.

Puc. 1 — Ilpukianu BukoHanHs aepuBaiii Ha MI'EC, mobynoBanmx
B Ykpaincekux Kapnarax: a) BigkpuTa TpyOa Ha oropax B3/I0BXK pycia p. YopHuit
Yepemomr Ha [IpobiitaiBeskiit [EC-1 (®oto — WWF); 6) ocyiuene pycio p. Pika B
HIDKHBOMY 0’ edi rpedmi HwkapoouctpiBebkoi MI'EC npu 3akpuriit nepusarii
(3apurtiii Tpy6i) (Poto — O. Crankesnd-BosocsHuyk)

IIlo cTocyeTbcs HaBEeAEGHUX B 3BiTaX MPUKIALIB YCHILIHOTO «CIHiBICHYBaHHS
00’€KTiB TiJPOCHEPTETUKU Ta MPUPOJHUX YTiJb OXOPOHIOBAHOTO CTATyCy», OiIbII
JopedyHo Oyno 6 JeMOHCTPYBaTH 1€ Ha BITUM3HIHUX npukinaaax. [llono HaBegeHnx
MPUKJIAAiB 3 3apyOiKHOro I10CBiLy, TO BapTo Oyyio O Ipu IbOMY TaKOX 3a3HAYaTH,
0 OUIBIICTh 3 HHUX BIAHOCATHCS [0 BHUIAJAKIB CTBOPCHHS HAIllOHAIBHUX
MPUPOAHUX MAPKiB Ha 0a3i BKE ICHYIOUMX BOJIOCXOBHIIL, TOOTO, 110 JAyKe BAXKJIIHBO,
He 10 OyJiBHHUIITBA TiAPOBY3IIiB, 10 MAIOTh Y CBOEMY CKJIal IiAPOENEKTPOCTAHLII],
a BXKe micst ix OyiBHHIITBA, TOOTO B MEPioJl eKCILTyaTallii.

Hekopektno B 3BiTax 3 OB/l /s BuNpaBAaHHS IJIAHOBAHOI JisJIBHOCTI, IO
crocyetbecss MI'EC, 3BuHYBauyBaTH B iCHYIOUMX €KOJIOTIYHHX MpoOiieMax MicLeBe
HAaceJIeHHS Ta «HEOpraHi3oBaHI TypHCTHUHI rpynu». Hampukman, ne 3poOieHo
B 3Bitax, miarorornenux B IDHTYHI ta YxHY: «/{ns piuku lomypku Ta micist
TUTAHOBOT JMisUTBHOCTI HAMOUIBIN 3arpo3H B IIbOMY aCHeKTi (TOOTO €KOJOTiYHOMY)
cTBoproe HaceneHHs c. KooOunenpka IlomssHa Ta wactkoBo i cmtT B. Buukoay.
HeoOrpyHToBaHUMHU € 1 TBEPJKCHHS, IO «IOTIPIICHHS OCHOBHUX COIaJbHO-
MOOYTOBUX YMOB YHUTTEIISUIbHOCTI HACEJICHHS BHACIIIOK JIAHOBOI JisUIBHOCTI HE
OYIKY€TBCS», OCKUIBKU «IiSUIbHICTD MJIAHOBOTO 00’ €KTa CHPUATHME MOKPAILECHHIO
COLIiaJIbHO-€KOHOMIYHOTO CTaHy perioHy». Micuese 1 perioHajibHe — Lie HE OAHE 1
TeX, KOJIM MOBa WJe Mpo TigpoeHepreTuky. Lle cuTyariis, koiau npuOyTKoM ado
BUT'0JIaMU MOKE KOPUCTYBATHCs 0J1Ha YacTuHa cycriyibera (y Bunagky MIEC — e
oOMeXkeHa KUIbKICTh 0ci0, 10 MOXYTh MNPOXHMBATH 1 Ha IHIIN TepuTopii),
a PU3MKYyBaTH — MiCIieBa rpoMaja, 110, 3PEIITO, 1 MOPOIKyBaTHME KOHQIIKT.
B cBiTOBIl mpakTHIl OyJd BUIAIKH, KOJH TiAPOCHEPreTHUHI 00’ €KTH 0€3YMOBHO
CHPHSUIN COLIIaJIbHO-€KOHOMIYHOMY PO3BUTKY PETiOHIB, HABITH LIKX KPaiH, ajie IPH
IIbOMY 3aBJaBajaCh HEMONpaBHA IIKOAA XKUTTEMISIBHOCTI MICLIEBOTO HACENICHHS,
YCTAJICHOMY CIIOCO0Y *KHUTTS MICIeBHUX skuTeiiB [19, 20].
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OxpeMuM nuTaHHsAM € iogaHHs B 3BiTax 3 OB/ MI'EC rigponoriyaux gaHux Ta
iX TpakTyBaHHS. SIKIIO AOCTIAUTH MTOTOYHNM €KOJIOTIYHMA CTaH JOBKIUIS MOKHA i
32 TOPIBHAHO KOPOTKHH BiApI30K yacy (IPOTATOM OAHOTO-JBOX POKiB), TO
00’€KTUBHO OLIIHUTH TiAPOJOTiYHI OCOONMBOCTI piuku 0€3 HaJEeKHHUX 1 TPUBAIUX
T1IPOJIOTIYHMX CIIOCTEPEKEHb MPAKTHYHO HEMOXKINBO. B Tol e gac mpopaxyHKH
B TiPOJIOTIYHOMY Ta BOJHOCHEPTETUIHOMY OOTPYHTYBAaHHSX TiIPOSHEPTETHIHOTO
MPOEKTy 0arato B YOMYy BH3HAYAIOTh T€, HACKIIBKH MacIITAOHHM MOYE BHSIBUTHCS
BIUIMB IUIAHOBAHO]I JISUIBHOCTI HA JOBKLULIA.

B Ginpmrocri 3BiTiB 3 OB/l s MI'EC BukopucToByroThCs 200 HeoCTaTHi, abo
3acTapiii JaHUX T1IpOJIOTIYHUX CIIocTepekeHb. Tak, HampUKIIa, TiAPOIOTiYHI AaHi,
10 BUKOPHCTOBYBAJIMCA NpU OOIpyHTYBaHHI pimeHs moao naes’situ MI'EC nHa
p. lllomypka i, 30Kpema, MPH «OMIHIIl TMOTOYHOTO CTaHy JMOBKULIA (0a3oBuit
CleHapii)», xouya i OyJM BU3HAYCHI «3a HASBHUMH JaHUMH TiIporocra Oiist
cmt Kobunenpka [lonsiHa 3a GaratopiuyHuii mepiof . ..», aje 1ei nepios 3adikcoBaHO
« ... 31954 p. mo 1988 p.». L{i;IKOM BipOTiAHO, IO 32 OCTaHHI TPHUAISITH POKIB
rigpomoris p. lomypka mMorna 3a3HaTH 3MiH, B MEPITy Yepry B XapaKTEPUCTUKAX
EKCTPEMAaJIbHOTO (MAaKCUMAaJIbHOTO Ta MiHIMAJIBHOTO) CTOKY, 1 i 3MiHM Maiu O
nocmiguTrcs. Lle ocoO0mMBO akTyanbHO, SKIIO BUXOMUTH 3 HPHUITYIICHHS, IO Ha
BOJHICTb MalMX PIiYOK 3HAYHWHN BIUIMB MA€ MiSUTHHICTH JIIOMWHU Ta KIIMaTH4YHI
3MiHU. BignoBigHo, cimijg oOTpyHTOBYBaTH SIK MPaBOMIPHICTH BHKOPUCTAHHS TPH
MPOTHO3YBaHHI TiPOJIOTIYHUX XapaKTEPUCTHK BiJNOBIAHUX 3aKOHIB PO3MOALTY
WMOBIPHOCTI, Tak i BIIACHE caMOi MaTeMaTHYHOI MOJENi TiApOJIOTIYHOTO SBHUIIA,
MpeJCTaBIeHOl y BUTIISII 3aKOHY PO3IOALTY HMOBIPHOCTI.

VY 1poMy 3B’S13Ky TIOBHOIO HICEHITHHIICIO € KPUBI PO3MOJiTY MMOBIPHOCTI, sIKi
HABOJATHCS B ACSIKUX 3BiTaxX (IUB. IPUKIA] HA PHC. 2).

Q.
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Puc. 2 — «Kpusa 3a0e3ne4eHOCT» MaKCUMaIbHUX BUTPAT BOJU MABOJKIB
3a xonoanuit nepiox p. lonypxka (c. Kodbmenpka ITonsiHa) 3a Bepciero
HIT «Excneprruii Lientp» (nupexrop JLII. Kpamosxon)

[loni6Hi KapTHHKY 3 AMBHUMH KPUBUMH 3a0€31M€YEHOCTI BUTPAT BOJIH, SIK T4, SIKY
B SIKOCTI imocTpanii mokazaHo BHILE Ha puc. 2, HaBeAeHO 1 B 3BiTi 3 OB/l
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oynisaunTBa MI'EC Ha p. Ctpuii 6 c. [loBre, y JIbBiBCBKi# 001, TuM He MeHIIe,
Il TPH 3BiTH OYyJIO MPUHHATO 0 PO3TIIAAY 1 HAa HUX OYyJIO TaHO TIO3UTHBHI BUCHOBKH
II0JI0 MOKJIMBOCTI MPOBA/KEHHS IJIAHOBAHOI MisUIBHOCTI 3 OOKY YIOBHOBaKCHUX
OpraHiB, SK IICHTPAJILHOTO (BIAMIA OI[IHKM BIUIMBY Ha JOBKULISA KOJHIIHBOTO
Minnpuponun VYkpaiHu), TaK 1 TEpUTOpIaTLHOTO (IemapTaMeHT eKojorii Ta
npuponHux pecypcis JIbBiBchkoi OJ[A), BiAmoBigHO.

Jesiki npakTuyHi mpono3uiii moxo mixBumenns sikocti OB niss MI'EC

OxpiM BUCTIOBJICHUX BHILE B TEKCTI CTATTI KPUTHYHUX 3ayBaXCHb, 3y[THHUMOCH 1 Ha
JesIKMX TMPaKTHYHUX TMPOMO3UIINX, peanizamis sKHX Moria O MOCHpUATH
T IBHIIIEHHIO IKOCTI TTpoBeaerass OB/l B Matiii TiApoeHEpTeTHII.

BaxknuBe 3HaueHHs I MIABUINCHHS 00’ €KTHBHOCTI 1 sikocTi OB/ Moxxe MaTn
00’eM Ta hopMma mpencTaBiaeHHs iHpopmalii. 30kpema, AT 3pyYHOCTI CIPHUHATTS
W mepeBipkm iHpOpMamii, i I TOro MO0 HE BUHHUKAJIO II03p B HamaHHI
IPOMAJICHKOCTI «HETIPaBMBUX YW HEMOBHHX BIIOMOCTEH IPO BIUIMB Ha JOBKIJUISA
IJIAHOBAHOI JisSUTBHOCTI», B 3BiTax 3 OB/l BapTO HABOAWUTH HACTYIIHI JaHi:

— KapTu 3aTOIJICHb TEPUTOPIH B BEPXHiX 0’€dax ripocrnopyl, B TOMY YHCII i
BIpOTiTHUX JOAATKOBUX 3aTOIUICHb, CHPUYMHEHWX ITiBUIICHHAM BiIMITOK ITHA
BHACJI/IOK BiIKJIAJaHHA HAaHOCIB, Ta WMOBIPHHX 3aTOIIEHh BHACIIJOK 3aTOPHO-
32)KOPHUX SIBUII TIPY MPOXOKEHHI TABOAKIB Pi3HOI 320€3MeYEeHOCTI TOIIIO;

— KapTu NMOBIpHUX 3aTOIUIEHb MPH TiAPOAMHAMIYHUX aBapisx, M0, 30KpeMa,
MOXYTh BifOyBaTucs He juiie BHaciuifok «migpuBy ['EC», a i B pe3yibraTi
py¥iHyBaHHS Oynb-sfKOi 1HIIOI HAIpHOI CHOPYOW y CKJIai HamipHOTO (hPOHTY,
HaTPUKIIAJ, IPU IPOPHUBAX 3aXUCHUX JIaM0; TPU IbOMY Ha Mepedir Tiapo uHaMiYHOT
aBapii MO)Ke BIUIMBATH HAKJIAJAaHHS MPUPOAHOTO i IITYYHOTO MaBOJKIB, TPOPUBHUMA
MOTIK MOX€ MiHATH HAIPSMOK PyXy TOIIIO;

— KapTu BipOTiTHOTO MiATOIUICHHS TepUTOPili, abpa3iifHoi mepepoOKu Oeperis,
HMOBIPHOTO  TIOIIMPEHHS  3aTOPHO-32)KOPHHX  SIBUIl Ta  MPOTHO30BAHHX
rizpomMopdonoriyanx 3MiH (IOHHOT Ta OeperoBoi eposii, BiJKIaJeHHsS HAHOCIB Ta
MPOJYKTiB PO3MHUBY pycia i OeperiB BHU3 3a TEUi€l0) TOIIO, 3 TO3HAYSHHSM IIJITHOK
ix inTeHcu(ikarii, 3 pO3BUTKOM B IIPOCTOPI Ta Yaci.

Taki kKapTW HarJsIIHO TPOAEMOHCTPYIOTH BHIICTIEpEPaxOBaHi BIUIMBH Ha
noBkiyus Bix ekcrutyataiii MIEC Tta ix Haciiziku, B TOMY YHCJIi 1 B Uaci (Hanpukiaz,
JUISl KOPOTKOCTPOKOBO{, CEPEeTHHOCTPOKOBOI Ta JIOBFOCTPOKOBOI NEPCIEKTUBH, Ha
MOYAaTOK Ta HA KiHEemb MOXXIUBOI iHTeHCHdiKalii 4M 3aTyxXaHHS HETaTHBHHUX
nporieciB). [Ipuyomy B 6araTbOx BUMAAKax TYT MOBA i€ PO Ti BILIMBU Ha JOBKIJLJISL
1 iX HacmiaKM, MmO MOXYTh MaTh 1 Oe3mocepefHe 3HAYEHHsS s Oe3MeKu
SKUTTEMSUTBHOCT] MICIIEBUX KUTEIB.

Bucnoeku

3a pesyjabTaTaMy MPOBEACHOrO aHalizy psaay 3BiTiB 3 OBJI, po3pobieHux mist
00’€KTiB MaJIOi TiIPOCHEPTETHUKH PI3HUMHU Cy0’€KTaMH TOCIIOJapIOBAHHS, MOYKHA
3p0oOWTH HACTYIIHI BUCHOBKH.

Haii6inbim BaskuBi 17151 00’ €EKTHBHOT OLIIHKY BILTUBY IJIAHOBAHOI TisTILHOCTI Ha
JOBKIJIIS O3/ IpeACTaBsioThes B 3BiTax 3 OB/l HeHanexxuum uuHoM. Cepes
HUX: OIIUC BHIIPaBAaHUX anbTepHATHB (P031ii 2); onrc moTOYHOro cTaHy JOBKULISA
(6azoBwmii cueHapiii) Ta onuc HOro KMOBIpHOI 3MiHM 0€3 MPOBA/IKEHHS MIaHOBAHOT
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nistmeHOCTI (Po3min 3); omwc dakTopiB AOBKIUIA, SIKi HMOBIPHO 3a3HAIOTH BILIUBY 3
0OKy IUTAHOBAHOI TisSTLHOCTI Ta ii ambrepHaTHBHUX BapiaHTiB (Posmin 4); omwmc i
OIlIHKAa MOXJIMBOTO BIUTMBY Ha JOBKUUIA IUI1aHOBaHOI amisuibHOCTI (Po3min 5)
(B mpOMY pO3Aiii B 3BiTaX MPAKTUYHO HEMAE KOAHUX MPOTHO3IB MO0 HETATUBHUX
3MiH); OITUC METOMIB MTPOTHO3YBAHHS, 1[0 BUKOPUCTOBYBAINCS ISl OLIHKH BILTUBY
Ha JIOBKUJUISA, Ta TPUMYIICHb, MOKIAJICHAX B OCHOBY TaKOI'O NMPOTHO3YBaHHS, a
TaKOX BUKOPHUCTOBYBaHi JaHi mpo ctad AoBKiuws (Po3ain 6); onuc nepenbaueHnx
3ax0/liB, CIPSAMOBAHHWX Ha 3amoOiraHHA, BiIBEPHEHH:S, YHUKHEHHS, 3MEHIICHHS,
YCYHEHHS 3HA4yHOTO HEraTWBHOTO BIUIMBY Ha JoBKUDIA (Posmim 7); ommc
OYiKYBaHOTO 3HAYHOT'O HEraTMBHOTO BIUTUBY JisutbHOCTI Ha moBkiuis (Pozmin 8)
(ocoOmMBO B MHUTaHHSX MPOTHO3YBaHHA aBapiMHMX Ta HAA3BHYAMHUX CHTYaIii,
B TOMY YHCII 1 €KOJOT19HO-KOH(TIKTHIX CHTYAIIii).

3a ¢dopmaneHuMu 03Hakamu 3BiT 3 OBJl moxe i Bignosimatu 3akony 3 OB/I.
B 3BiTi 3 OB/] MoxyTh OyTH mpezcTaBieHi (a0o 3rajaHi) BCi HEOOXIHI PO3/IiIH,
00 BiAMOBiAaTH GOpMaTFHIM BUMOTaM 3aKkoHy. BTiM, 3a CyTTIO X PO3ILTiB 3BIT
HE MO’K€ BBXXATHCS MPUIUHATHUM, SKIIO HAaBEJeHA B HUX iH(pOpMAIlis He TO3BOIISIE
00’€KTHBHO OLIIHUTH BCi HeOe3MeKn MpoeKTy. 3pemror, npoueaypa OB/l noBuHHa
MaTH 32 METY BHUSBHUTH i JOCTIIUTH T€, YAM MOKE 3alIKOIUTH PidIli i MICIIEBOMY
HACEJICHHIO «IUTAHOBaHA isUTBHICTEY, MO0 MiHIMI3yBaTH IO IIKOMY, & HE Te, II0
MOJKE 3aIIIKOJIUTH MPOBEIICHHIO «IUTAHOBAHIH JiSIIBHOCTIY.
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STRUCTURES

Abstract. The results of physical modeling of recreational beach protection by active
protection methods are presented. The experiments were carried out in the wave
pool on models of intermittent breakwaters with T-shaped and V-shaped traverses
and dike dam systems. The use of active shore protection methods makes it possible
to preserve natural and artificial beaches with the formation of a stable coastline.
The geometrical parameters and hydrodynamic characteristics of the shore
protection structures are established and recommendations for their operation are
developed. Based on the research results, the dike dam system has been put into
practice to protect the coastal strip of the “Urzuf” recreation complex on the shore
of the Sea of Azov.
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SAXHUCT IVISIOKY AKTUBHUMUM BEPEI'O3AXUCHUMMU CIIOPY JAMU

Anomauia. Hagedeno pesynomamu  Qisuynozo  MOOemNOBAHHA — 3AXUCHLY
peKkpeayitino2o  NAAJICY  AKMUSHUMU Memodamu  3axucmy. Excnepumenmu
npo8edeHo 6 XBUNbOBOMY Oacelini HA MOOeNAX Nepepusyacmux XGuneiomie 3
T-nooionumu ma V-nodibnumu mpasepcamu i cucmemamu OyH. Buxopucmanms
AKMUBHUX MemOo0i8 bepe203axucmy 0ae MONCIUBICIb 30epecmu npUPOOHI | WmMyyHI
nIANCI 3 YMBOpeHHAM cmilikoi bepez2o6oi ninii. Bcmanoenieno ceomempuuui
napamempu i 2iOpOOUHAMIYHI XaApaKMepucmuxy 0epe2o3axucHux cnopyo ma
po3pobaeHo pekomenoayii ix excnayamayii. Ha niocmasi ompumarnux pe3yiemamis
00CiONCeHb BNPOBADIHCEHA HA NPAKMUYL cucmema OYH 08 3aXucmy npubepexcHol
cmyaeu 0300poguozo komnaekcy "Vp3yd" na bepesi A306coko20 Mops.

Knrouosi cnoea: pexpeayitinuii nisisc, Oepe2o3axucHa cnopyod, X6Uibo8ull pyx;
OYHA; X6UNENOM; XBUTLOBUL MUCK

Beryn

[IpoGnema 3axucTy OeperoBoi JiHIT Ta 30KpeMa IUBDKHOI TMOJOCH CaHATOPHO-
KYPOPTHOI 30HH 03JI0POBYOTO KOMIUIEKCY “Yp3yd”, sIKHH pO3TalIOBaHO MOOIU3Y
Binocapaticekoi Ta bepasucbkoi ainsHok [liBHiYHO-A30BChKOTO paiiony [liBHiYHOT
OeperoBoi o0yiacTi  A30BCBKOTO MOpS, BHHHUKJIA Yepe3 il XBUJIBOBOTO
HaBaHTa)XCHHS Ha Oeper Ta B370BkOeperoBux tediil. Jlo binocapalicekol mijasHKH
MpUMHKAE akyMyJsaTuBHa (opma kocu bimocapaiichka Ta Ha cxigHOMy (ian3i
KOpeHeBHii Oeper a0pa3iiiHO-OOBaJIBHOTO Ta a0pa3sMBHO-3CYBHOTO  THIIIB.
B reonoriuniit 0y1oBi OeperiB 0epyTh y4acTh JIUCOBUIHI CYTJIMHKH, ITICOK Ta TJIHHA.
Tun posunenyBaHHs OeperiB abpa3iiiHO-OyXTOBHHA. XapaKTepHUM € MOPiBHSIIBHO
BeJIMKa KUIbKICTB (Biz 2 710 33%) mwisxe0yayr0odoro Marepiany (aiamerp Oinbline abo
omuzpko 0,1 mwm). Tk Ta migBOAHME OeperoBUi CXMJ BHKIAJCHI J100pe
COPTOBAaHHM CEpPEeTHHO3EPHHUCTHM ITicKOM. Ha ypi3i Bomu Matepiall yKpyImHIOETHCS B
pe3yIbTaTi HAKOMTMYEHHSI BAITHSHUX KYJIbOK I'PaBisi Ta paKkyIi. YXui JHA J0 1300aTH
2 m ckmazgae 0,017-0,029 [1].

Bimomo [1-3], 1m0 ro10BHUM YMHHUKOM PYHHYBaHHS O€peroBoi 30HH € XBUJIEBA
abpazis, aKTUBAIlis SIKOi CHPUYMHEHA IiJBHUIIEHHSIM pPIiBHS MOpS, 301IbIIEHHIM
MOBTOPIOBAHOCTI Ta 1HTEHCHBHOCTI IITOPMiB, OE3CHCTEMHUM 1 HEOOTPYHTOBaHUM
OyIiBHUIITBOM O€pero3axucHuX 1 OeperoyKpilUIFOBAIBHUAX CIIOPYA Ta 1HITUMH
YUHHUKaMH. 3axoau 3 Oy/IiBHUITBA OEpero3axuCHHX CHOpYJX Hajexarb [0
MPUPOAOOXOPOHHUX 1 HANpaBiieH! Ha BiIBEpHEHHS (NMPU3YNUHEHHs) HEOE3MEeYHNX
TeOJIOTIYHUX TPOIIECIB, 3 METOIO 3aM00iraHHs pyHHYBaHHIO Oepera, BTpaTi IIHHHUX
JKyBaJIbHUX Ta 3eMEJIbHUX pecypciB pekpeaiifnoi 3ouu. [1ig yac mpoexTyBaHHs Ta
OyaiBHULTBA Oepero3axucHUX copys Tpeda AOTPUMYBATUCS HOPM i BUMOT IIOJO
BOJIOOXOPOHHUX 30H, & TaKOX OXOPOHH TMPHPOJHHX KOMILUIEKCIB Ta 00 €KTIB
HalllOHAJIPHUX NPUPOJHHUX IMapKiB, IIOJO OXOPOHH MOPCHKOTO CEPElOBHUINA Ta
npubepeHOT 3aXUCHOI cMyTH |3, 4].

BeperosaxucHi criopyau OBUHHI 3MEHIITYBAaTH JIit0 XBHJIb Ha OEPETOBHIA CXHUIT Ta
TUBDKHY TIOJIOCY, @ TAKOXK PEryIIIOBaTH MepeMillleHHsI HAHOCIB y prOepekHill 30Hi
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MOpS 3 METOI0 30CpEeKCHHS Ta BIAHOBJIEHHS IUIKY, SK OCHOBHOTO €JIEMEHTa
3axucty OeperiB. beperosaxwcHi 3aXxoau MOBHHHI 30epiraTH Ta IOKpallyBaTH
€KOJIOT1YHY 00CTaHOBKY y MpHOEpEKHiN 30HI MOPS Ta Ha MPUJICTIIIA YaCTHHI CYII.
Beperozaxuchne OyniBHMLITBO B yMOBaX iCHyBaHHS B3JOBKOEPETOBOTO MEPEHOCY
HAHOCIB ITOBUHHO MMPOBOJUTHCS HA3yCTPId iX MOTOKY 3 000B’ I3KOBUM 3aXHCTOM Bif
PO3MHBY HU30BHUX JIUISHOK Oepera [2—4].

3a crmocobamu 3axucTy OeperiB CHOPYAM IUIAThCA Ha JBI PyNuU: MacuBHiI abo
akTuBHI Oeperosaxucui crmopyau [5, 6]. ITlacuBHi Oepero3axucHi Cropyau
CnpuiMaioTh Ha cebe Mil0 XBWJIb Ta 3MEHIIYIOTH IX EHEpriro 3aBAsKH CBOIH
KOHCTpyKIlii. CHopyau macuBHOrO crocoOy 1ii 0e3mocepeqHbO 3aXHIAITh
OeperoBuii yKic BiJ] BILTUBY XBIJIFOBaHHS Ta Tedii. BOHU 3iICHIOIOTh TAKUM YHHOM
TUTBKY 3aBJaHHA 30epeXeHHs AUITHKH Oepera, sIKiil iCHyBaB 10 iX 3BeneHHs. Croan
BITHOCSTBCS TO3A0BXKHI OeperoykpiluifoBalibHI CTIHKH 1 CHOpYAM YKICHOTO,
HaMiBYKICHOTO 1 CTYNEHEBOT'O THIIIB, IITYYHI IUISDKI, XBUJIEracsadi OEpMH, a TaKOXK
Oeperosi qamow.

AKTHBHI Oepero3axucHi CHOpyau 30epiratoTh IsHKi a00 CTBOPIOIOTH YMOBH IS
(hopMyBaHHSI IUISDKIB, 3MEHITYIOUH €HEPTil0, BUCOTY Ta MEpioj] ITOPMOBUX XBHIIb.
B 3HauHiil Mipi eHepris XBWIb TACUTHCS Ha TiAX0/i 10 Oepera. beper 3MimHIO€ThCS
CHOpyJaMH, MO 3aTPUMYIOTh HAaHOCH, B PE3YJIbTATI YOTO IMEpel INE MIITHKOIO
Oepera yTBOPIOEThCS 3aXMCHA cMyTra DKy [7, 8]. Jlo 4mcia akTUBHHX CHOCOOIB
3aXUCTY BIAHOCATH MOIEPEYHI OYHHW, HAIBOMHI 1 MiJBOJHI XBHUJICIOMH, OaHKETH,
MiIBOMIHI piBYAKH, IITYYHI MUCH, TTO3[IOBXKHI OeperoyKpiruIroBaibHi XBUJIEPI3H Ta
1HIIIE,

Hns 3axucty OeperoBoi IiHII B aKBaTopisix MOPTIB 3aCTOCOBYIOTH CIIOPYIH
MACUBHOTO METO/AY 3axucTy. Ha BiIKpHTOMY MOpCHKOMY y30epexoki Haidacrime
3aCTOCOBYETHCS aKTHBHHN METOJ| 3aXHWCTy ab0 Cropyau KOMOIHOBaHOTO THITY.
B ocranni gecaTunmiTrs Bce Oinblie MOMMPEHHS B TMPAKTHII IITYYHOTO
IUSDKEYTBOPEHHSI 3HAXOAATh IUBDKI OYXTOBOTO KOHTYpY Oepera i3 IITYYHUMH
MUCaMH ITiJ] 3aX1UCTOM OYHHUX KOHCTPYKIiid. CBiTOBHIA TOCBif okasye [3, 7, 8], mo
HaOLIbI eheKTUBHUM CIIOCOOOM OEpero3axucTy € YTBOPEHHS IITYYHUX TUISKIB.
Taxi TIshKi MOXKYTh 3aCTOCOBYBATHCS SIK Ha IPUPOAHOMY Oepesi, Tak i B INTYYHUX
OyxToBUX OeperoBux (opmax, J€ YTBOPIOETHCS OOOPOTHA IMPKYJIALIS HAHOCIB 3
BUKOPHCTAHHSAM B3JI0BKOeperoBoro i rimouHHOTO Oaiinacinry. Iltyuni OyxTu 3
MHUCaMHU MOXYTh OyTH pi3HOT KOHQITyparii.

ByHu npeacTaBnsroTh COO0I0 MITYYHI CIIOPYAH, PO3TAlIOBaHI MEPIICHIUKYIISIPHO
abo mix KyToM 10 Oepera i MmiqHOCATHCS HaJ| TIOBEPXHEI0 BOAM, a00 3aHYPIOIOTHCS
mig Boay. [Ipu3HadeHHst OyH — MEPENMHAUTH [UISIX PYXY B3I0BK O€pEeroBUX HAHOCIB
i ClIpusTH TakuM 4uHOM posumperHio wispky [9, 10]. Kpim toro, npu HasBHOCTI
B3/IOBXKOEPEroBUX TEeYiid, IO MiAMHUBAIOTH Oeperu, OyHM BiaxwisaoTe ix. Ha
3aTiHEHWX BiJl XBWJIIOBaHHS MAUISHKAX MDKOYHHHX TMPOMIKKIB HIMPHHA IUIDKY
MiHIMaJbHa. 3a HasSBHOCTI B3J0BKOEPErOBOr0 TMOTOKY HAHOCIB, HAHOCH
3allOBHIOBATUMYTh KYT, 00CpHYTHI1 Ha3ycTpiu Teuii [11].

3a KOHCTPYKIi€0 XBUeioMH [12] mano Biipi3HAIOTHCS BiJl KOPSHEBHUX TUISTHOK
3aXMCHUX cropyJ. ['peOiHb He3aTOMIeHOro Oepero3axucHOr0 XBHUIICIOMY MOXKe
3HAYHO MiAHIMATHCS HaJ piBHEM Mopsl. J{J1s 3SMeHIIeHHS XBUIbOBOI Aii Ha copyay,
BUKJIIOUEHHsI YTBOPEHHS BiJOUTHX XBHJIb 3 iX HEOE3NEUHOIO Ai€I0 3 PO3MHBAaHHSI
IPYHTY, HAaKOIIMYECHHSI HAHOCIB B 3aXBUJILOBOMY IMPOCTOPi i CKOPOYEHHS BapTOCTI
cropyad moziOHI KOHCTPYKIil OyayroTh 13 3aTOIUIEHUM TrpeOHEeM 1 3BHYAHHO
Ha3WBaKOTh MifBOAHMMH XBuienomamu [13, 14]. Ha Hux BigOyBaeTbcs raciHHS
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xBwib Ha 50%, pemra XBHIBOBOI €HEpPrii TaCUThCS NMPHUPOIHHM a00 IMITYYHUM
BiJICHIIaHUM IUIsDKeM. J[iist 3amo0iranHst yTBOPEHHIO MK XBHJICIIOMOM 1 Oeperom
B3/IOBKOEPErOBUX TEYiid, M0 CHPUYHHSIOTH HEPEMIIICHHS HAHOCIB, IiJBOIHUI
XBHJICJIOM CIIONTY4aloTh 3 6eperom tpasepcamu [13, 15].

Meta po00TH — BU3HAYECHHS 32 JJOMIOMOTOI0 (Di3MIHOTO MOJIETIOBaHHS HAHOLTBIIT
e(eKTHBHUX OEpero3axucHUX CHOPYA AaKTHBHOTO CIOCO0y 3aXHCTy, SKi
BUKOPUCTOBYIOTHCSI B YMOBaxX Je(ilUTy HAHOCIB XBUJIBOBOTO TOJsI, XapaKTEPHHUX
s bimocapaiicekoi Ta bepmsHcpkoi minsgHOK [liBHIYHO-A30BCBKOTO paiioHY
[liBHiuHOT GeperoBoi 06macTi A30BCHKOTO MOPSI.

ExcnepuMmeHTadbLHUI CTEHA, MporpaMa Ta MeTOAMKA A0CIiAKeHb

VY xBunboBoMy OaceiiHi Ha momiroHi IHcTuTyTy Trinmpomexaniku HAHY Oynu
mpoBeneHi eKCTIEPUMEHTAJIbHI JOCITiPKEHHS pi3HOi KOMITOHOBKH
OeperoyKkpirIroBaIbHAX CHOPYJ IUII BHOOPY ONTHMAIBHOTO BapiaHTy 3aXWCTy
OeperoBoi MoJOCH AJS MONEPEIKEHHS PO3MUBY pekpeauiiiHoro mupky. [lomiron
3HaXoauThes Ha Oepesi JJninpa y KuiBcbkiii o6macti [14]. Ha mosirosi XBriboBi

a) 0)

Puc. 1 — Benukwii (a) Ta Manuii (0) XBHJIbOBI OaceitHU Ha MOJITOHI

InctutyTy rigpomexaniku HAH Vkpaiau

OaceiiHy B TUIaHI MPECTABISAIOTH COOOI0 MPSMOKYTHHKH 31 CTOpOHaMH 67 X 43 M Ta
43x 27 M 1 BUCOTOIO OrOPOKYBAIBHHUX CTIHOK 2 M; TJIMOMHA HAIlOBHEHHS OaceiiHy
Bojoto ckiamae 0,9 m. dortorpadis XBUIbOBHX OaceiiHiB HaBeneHa Ha pwuc. 1.
Baceitnn oOnazHaHi IUTOBMMHK XBHJICYTBOPIOBaYaMH, SIKi MOPOJKYBAIN XBHII
PeryibpoBaHoOi Ta KOHTPOJILOBaHOI BucoTH Bix 0,02 M 10 0,4 M Ta nepioay Bix 0,5 ¢
no 2 c. Kpim Toro, B GaceiiHax 3HaXOAATHCS BiANOBiAHI 3acobm peecrtpauii Ta
KOHTPOJIIO TIapaMeTpiB XBWJIb, IIBHJIKOCTCH Teuil, XBWJILOBHUX THCKIB Ta
HaBaHTa)XEHb, CHUCTEMH Bidyaiizamii mociifiB. BoHu oOnagHaHi npuiIagamMu
00poOKH Ta aHaJIi3y eKCIIepUMEHTaIbHUX PE3yJIbTATIB, BiIeo- 1 poToanapaTyporo Ta
JOTIOMDKHUMH 3ac00aMH.

[puitHara aas Gi3MYHOrO MOJCIIIOBaHHS JOBXKMHA Oepera B HATypi MoOJu3y
0310pOBYOT0 KOMIUTIEKCY “Yp3yd” ckimama 1,8 kM. OCKUTbKH IIe JTyXKe BeJIHKa
JIOBXHHA, TO HaBiTh B MacwuTali g (i3MYHOTr0 MOZENIOBAaHHA Opajich OKpeMmi
(dparMeHTH cCUCTEM OYH 3 BIJIOBIIHOO MiArOTOBKOIO IPUPOIHOTO peibedy. B yeix
JOCIilaX BEPTUKAIBHMN Ta TOPH3OHTAIBHMN MacmrTabu MOZENi CKIIaJalu
Bigmosigxo 1:20 ta 1:90.
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ITix wac MoeIOBaHHS 334l XBUIIBOBOTO PYXy PIIMHU JOTPUMYBAIUCH YMOBU
aBTOMOJICNIFHOCTI 3a umciioMm PeltHonpaca [16], ske po3paxoByBajocs 3a
3aJIKHICTIO

Re = — (1)

ne V, - ycepenHeHe 3HAY€HHs TOPU3OHTAIIBHOI CKIIAJI0BOI OPOITaIbHOI IIBUAKOCTI

no rubuHi motoky H Ta 3a mepion xsui,

ha sh%h#

o=t atHsh3 2 @

[IpoBeneni po3paxynku 3a 3anexHocTsaMu (1) Ta (2) TOKa3yrOTh, 0 B HAIIAX
o 6
eKCIepUMEHTaX 3HauyeHHs uucia Peiinonsaca ckmagae Re =(1...10)-10°, mpo

OinTbIlle KPUTHYHOTO 3HAYCHHS Y BiMOBIIHOCTI 10 pekomenaanii [14, 16]. Takum
YHHOM, PO3paxXyHKOBI 3aJIEKHOCTI, OTPUMaHi 3a JOCIiTHUMH JaHUMH, MOKYTh Oy TH
BUKOPHUCTAaHI IJ1s1 HATYPHUX YMOB.

Jnst naHux JocmifgiB Opanuch: po3paxyHKOBI MapaMeTpu XBHIb (GOPMYIOTHCS 3

KPYTH3HOIO, IO XapakTepHa Juist (a3u po3BUTKY IITOPMY (2,0 ~ 12) :

[Npuitmaroun 10 yBaru Kiiac 3aXMCHHX CIIOPY[, 3a0€3IeUeHICTh PO3pPaxyHKOBOTO
mropMy npuitHsTa p = 4%; 3a0e31e4eHiCTh BUCOT XBIJIb B CHCTEMI BiqIOBiAHO p = 1%
Ta p = 5% npu JOCHiAKEHH] PO3MUBY ITiABOAHOIO OeperoBoro cxuiy. B gocninax Ha
¢izuuniii MosIENTi po3IIAAAIach JIis ITOPMOBOro XBUIoBanHs Bij I1x3 (6 =42).

Ocepenneni 3HaueHHS mapaMeTpiB XBUIb (p = 1%) npu kocomy (I1a3) migxoxni
xBuib piBHi: hie = 20M; A = 21m; 7= 3,67c. 3 ypaxyBammsM macmraGy
MOJICJIFOBaHHS Ha MOAENl mapamerpu XBwib Oynau HactynmHuMd: hy = 0,10 m;

Aw=105m; 7,=0,82c.

BumMiproBaHHs1 mapamMeTpiB XBWIIb 1 IX KOHTPOJIb 3[[IHCHIOBAIIUCS 32 JIOTIOMOT'OI0
JATYHMKIB CTATUYHOTO 1 JMHAMIYHOTO THUCKY Ta IyJbcallid TUCKY. JlaTunku Oyim
BUTOTOBJIEHI Ha 0a3i I’€30pe3UCTHBHUX 1 II'€30KepaMiuyHUX UyTJIMBUX €JICMEHTIB
[17, 18]. daTurku Oy0 yCTAHOBICHO B KOPEJALIHHI OJIOKH 110 IeKiJIbKa TATYUKIB Y
KOXXHOMY Ta 3MOHTOBAaHO YpiBEHb 3 OOTIYHOK TIOBEPXHEIO JOCIIIKYBaHUX
o0’extiB. Ha puc.2 mnaBexeni ¢ororpadii maTuukiB Ta IX pO3TALIyBaHHI

a) 0)
Puc. 2 — IT’e30pe3uCTHBHI Ta I’ €30KePaMivHi JATYMKH THCKY (@) 1 KOpeIsIiiHHni
0JIOK JATYMKIB IIOBHOI'O TUCKY (0)
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y KOpeAIiiaux 0J10kax. BrucoTa XBUITb Ta XBHIILOBUH THCK IO TTMOMHI XBUITLOBOTO
ITIOTOKY PEECTPYBATHCS KOPEILIIIHHUM OJIOKOM Yy BHUTJIAI TIEPEHOCHOT BEPTHKAII
natuukiB. Tak, Ha puc.20 TPEICTaBICHO KOPEIAiAHUN OJIOK 3 dYOoTHpMa
1’ €30pPE3UCTHBHUMH JaTYMKaMHU MOBHOTO THCKY. JIOBKMHA XBWIJIb BHMipIOBAJIACS
JIBOMa KOpEJAMIMHMMA OJOKaMH, sIKi pO3TAIIOBYBaJWCS Ha 3alaHiil BiacTaHi y
HanpsAMKy pyXy XBwii. Bucota i nmepiox XBHUjIb BU3HAYAIKCS 3 OCLMJIOTPAM THUCKY
XBHJIBOBOTO PYXY, @ TaKOX i3 CHEKTPaJbHUX TYCTHH TMOTYXXHOCTI MyJbCalliil
XBHJILOBOT'O THCKY.

EnexTtpuuni cWrHaaM JAaTYWKIB  INCAS  BIOIMOBIAHOTO  IIACHIJICHHS Ta
¢binpTpyBaHHA MOTpauLUM Ha 8-KaHanmbHI a00 16-kaHanbHI aHAIOTOBO-LUQPOBI
neperBoproBaui (ALI), ski Oyno yCTaHOBIEHO y MEPCOHAJbHI KOMIT IOTEpH.
VY nmocmigax BHKOPHCTOBYBaNWCS IepeTrBoproBadi ¢ipmu “National Instruments”
(16-6itoBuii ALIIT PCI-6031E) i ¢ipmu “L-Card” (12-6GitoBumit AL L-154 Ta
14-6itomit ALIIT E-14-440). Ludposi curHamu oOpobsiucs 1 aHadi3yBanucs Ha
KOMIT I0Tepax 3a BIAMOBITHUMH MPOTpaMaMU Ta aJTOPUTMAMH 3 BHUKOPHUCTAHHSIM
amapaty Teopii IMOBIpHOCTI Ta MaTEMAaTHYHOI CTATHCTUKHY.

Jis nociipKeHHsT XBUJIBOBOTO PyXy Ta HOro il Ha Mojeli Oepero3axucHUX
CHopyl 1 IUISDKHI 30HM BHKOPHUCTOBYBAIMCS CTAaTHCTUYHI METOAM aHaJi3y
excriepuMenTaabuux mganux [19, 20]. Tak, CTAaTUCTHYHHI OIMHUC XapaKTEPH3YE
pO3MOAiN BIpOTiAHOCTI MapaMeTpiB XBHJIb, XBHJILOBUX HABAaHTAXCHb 1 peakIii
CIOPYJY Ha M0 XBWIb. BiH 0a3yeThcs HAa 3aCTOCYBaHHI METOJIB MAaTeMaTHYHOI
CTaTHCTHUKH 1 TeOPii IMOBIPHOCTI 10 0OpOOKH Ta aHAITi3y JaHUX, OIeP’KAHUX ITiJT 4ac
CTIIOCTEPE)KEHb 3a XBWIIOBaHHSAM B JaboparopHux ymoBax [19]. Ha ocHoBi
CTaTUCTUYHOTO aHaTi3y MOXKHA Mepe0aunuTH XapaKTepUCTUKN XBUIIb, SIKi MOXKYTb
3’SBUTHCS 13 3alaHOK0 BipOTiAHICTIO, a00 BIPOTIAHICTH TEPEBUIICHHS PpEaKIliit
CHOPY[ 331aHOTO PiBHS.

CyTh CTAaTHCTUYHOTO aHANI3Y, IKUH € HACY4YacHIIIMM METOJ0M MaTeMaTHYHOL
¢i3MKkM Ta TNPUKIAAHOI MaTeMaTHKH, TMOJISIra€ B NPEACTaBICHHI peasbHOTO
TPUBHMIPHOTO XBHWIIIOBAaHHSA Yy BUTIISAI HAOOpY TapMOHIMHWX XBWJIb, PI3HHX 3a
aMILTITYI0I0, MO-Pi3HOMY 3CYHYTHX 3a ()a3010 i sIKi PO3MOBCIOJDKYIOTBCS Y PiI3HUX
HanpsiMax. [ KOXKHOT CKIIaIoBOT MPUHMAIOThCS CIIPaBeJIMBUMH 3aKOHOMIPHOCTI,
BCTaHOBJIEHI B TiJ[PpOJMHAMIYHIN Teopii, a PO3MOJIN €Heprii MiK OKpeMUMH
YacToTaMM 1  HampsMaMH  BHU3HAYA€TbCA  CHEPreTMYHMM  CIIEKTPOM  —
HAMBaKJIMBINIO XapaKTEPUCTHKOI XBWJIb B CIEKTpaibHOMY onuci. [lig uac
3HAXO/KEHHSI eHEPTeTUYHOT0 CIIEKTPY BUKOPUCTOBYIOTh PE3YJIbTATH CTATUCTUYHOL
00poOKH 1aHnX JabopaToOpHUX 200 HATYPHUX CITOCTEPEIKEHb.

OCHOBHOIO XapaKTEPHCTHKOI) B CIEKTPAJLHOMY OIKCI XBWIIIOBaHHS €
SHepreTUYHHI CIEKTp, a00 (QYHKIIS CHEKTPAIbHOI TYCTHHH IOTYKHOCTI
XBUIILOBOTO THCKY, P(w), sika BCTAHOBITFOE PO3IOALT €HEPrii XBUILOBOTO THCKY IO
gacrorax xBwib [19, 21]. ChexkTpasbHa TYyCTHHa TOTYXXHOCTI MyJbCaIlii
XBHJILOBOTO TUCKY PO3PaxoOByBaacs 3a 3aJIeKHICTIO:

P(w) = % “ R (v)exp (—iwTt)dr, ©)

—oc0 " P1D2
ne Rp 1D2 (t) — aBrokopensiiiiHa (QYHKIsS MyJIbCalliii XBHJIbOBOIO THCKY, SKi

BUMIpPSHO 3 3aTpUMKOO y 4aci (t = ftr-f1). ABTokopensaniiiHy (yHKIIiO
PO3paxOBYBaH 3a 3AICKHICTIO:
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RP1P2 = <p1 (551 t)pZ (f; t+ T)) (4)

ne myxku { ) BKa3ylOTh Ha yCEPEJHEHHs ITyJbCalliii XBMJILOBOTO THCKY 3a
aHcaMOJIeM.

SIKIO K eHepreTHYHUI CHEeKTP BiIOMHUIA, TO, HABMAKH, 10 HHOMY MOXYTh OyTH
oJepkaHl CTAaTUCTHYHI XapaKTEPUCTHKH, 30KpeMa CEPeIHbOKBAAPATHIHI 3HAUCHHS
BHCOTH Ta MEPIOAY XBUIIb, IKi BUPAXOBYIOTHCS 32 HACTYITHUMH 3aJIC)KHOCTSIMH:

h=[2m foooP(a))da)]l/2 )
0 1/2
_ J, P(w)dw
T=2m [—fooop(w)dew (6)

3rigHo i3 3anexxHoctsmu (5) 1 (6) Oyau oTpuMaHi iHTErpalibHi XapaKTepPHCTHKH
BUXPOBOTO PyXy Yy BHUIJISAI CEpeIHBbOKBAIPATUYHUX 3HAUCHb BHCOT XBWJIb Ta iX
Mepiony, a TAaKOXK CIEKTPabHi I'yCTHHH TOTYXHOCTI MyJIbCalliif XBUIBOBOTO THCKY,
SIKI pO3pPaxOBYBAJIKMCS 3a 3AICKHICTIO (3) 3 ypaxXyBaHHSIM 3aJIS)KHOCTI (4).

[ToxnOka BUMipIOBaHb yCepeIHEHNX Ta IHTETPANbHUX BETHYWH BUCOT XBHIIb i
TUCKIB He mnepeBuinyBasa 5% (HaniiiHicTs 95%). IloxuOka BHMipIOBaHb
CIIEKTPAIbHUX XapPaKTEPUCTHUK IOJIS MyJIbCcalliii XBUILOBOTO TUCKY He Oijbiie 2 ab
JUTSL CTIEKTPATBbHUX TYCTHH MOTYKHOCTI ITyJIbCAIiil TUCKY B Jiama3oHi 9acTOT BiJl
0 I'm mo 1,25 x['u. BumiproBaHHS KOpENAMiHHNX XapaKTEPUCTHUK TOJIIB THCKY Ta
napaMeTpiB XBHJIb Mald MOXWMOKy He Oinbme 8% 3 I0BipuOI0 HMOBIPHICTIO
0.95 a6o 20.

Pe3yabTaTi 10CaiIXKEHD

3rigHo 3 po3p0o0IIEHOI0 NPOrPaMoI0 Ta METOAMKOIO TOCITIIKEHb OyJI0 PO3pOOIeHO 1
CTBOPEHO JIeKiIbKa BapiaHTIB Mojelell (parMeHTIB Oepero3axucHUX CHopyn i
NPOBEACHO PSJ JOCTIIIB, cepel SKUX MOXKHAa BHOKPEMHUTH HACTYIHI, SIKI €
XapakTepHUMHU JUIA JOCHIKYBaHMX KOHCTPYKUiH. OpHI€0 3 KOHCTPYKLIH
Oepero3axrcHUX CIOPY., SIKi 3aXHUIIAINA MOJENI TUISDKIB, Oyyin OyHHU, YCTaHOBIICHI
NepHeHIMKYyIspHO 10 OeperoBoi JiHii. B 1aboparopHux yMOBax MOJIENb IUIDKY
OyJ0 3po0JieHO 3 MMAaHUX HAHOCIB, Ae¢ e(hEeKTHBHUHN HiaMeTp IMIINIMHOK CKJIA/IaB

d= 035mm. 3 MmerTo BHUPOOJEHHS 1 3aKpIiIUIEHHS pEIbedy MPUPOJHOTO
MPOTOTHUITY IUISTHKA 3aXUCTY JIOCIIIJT TIPOBOIUBCS Ha MO3HAaYIll
CepeIHhO0AraTOPIYHOIO PiBHS BOJM MPHU TPUBAIOCTI A1l XBHJIb 25 THC., TICHIS YOT0
MOJIeJTb JTocsATalia CTaHy JWHaMivHOl piBHOBaru. Hanmami Ha Mojenb mpoayKyBaBcs
nmonyck B 3,5 Tuc. XBWib Ha HarinHomy (+0,035 M um +0,7 M B Harypi) piBHi.
3aranpHa NOBXKWHA JUITHKM Ha Moxem 16 m (1,45 kM B Harypi). Poamipu Ta
BIIMITKH Mojem OyH CKJIaJaau
(0,56-0,87) m; mixOynHi Bigcrani — (1,15...1,78) M, mo BixnoBigano HaTypHHUM
posmipam: (50-80) m ta (100-160) M, BiamoBigHo. XBHUIBOBHI PEKUM HA TITHOOKIH
Bozi (h=0,096 m; 7 =0,82 ¢) Bignosigas B Harypi (h =2,0 M; T = 3,67 ¢).
BuxinHi BUCOTH XBHWIb IO pyWHYBaHHS Ha KPUTUYHUX TITHOMHAX 3MiHIOBAIUCH
o ¢ponry moxeni Bix 0,08...0,09 m (1,6...1,8 M B HaTypi); B paiioHi HiABOIHOIO
BaJly BHUCOTH 3pyWHOBaHUX XBWJb 3MiHOBaimch Bim 0,06...0,065m (1,2...1,3 M
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B HATYypi); Ha JiHii roiB OyH nepea HabiraHHSIM Ha BiJIKIC BUCOTH XBWJIb CKIIAJIaIIH
0,045...0,055 ™ (0,9...1,1 m B Harypi). BiaminicTe Oepera BU3HAYaIa BHUPAKEHY
pedpaxiito XBUiIb, B PE3yJIbTAaTi HOTO O Ypi3y BOIU XBUJIl HAKOTYBAIUCS il KyTOM
10...15°, m1o € OIU3BKUM 10 PPOHTATBLHOTO MiAXOY XBUIIb.

3aradpbHHUNA BHUTIISIT MOJETI /10, Ti/ 9ac Ta MIcis JOCTiAy MOKa3aHO Ha pHcC. 3.
YcTaHOBIIEHO, IO MiJ Ai€I0 XBHIBOBOTO PYXY, SIKUH OyJIO CHPSAMOBAHO i KyTOM
42 rpagycu 1o Mojiesi Oepero3axucHoi CIIOPY/IH, BiIOYBAETHCSI PO3MHUB IISDKY 0171
HaBITPSHUX CTOPiH OYH i HAMHB IPYHTY Oulsl MiABITpsHUX cTopiH OyH. [ToOnm3y
roJIiB OyH 3apeecTpOBaHO 3HAYHUMA PpO3MUB IPYHTY. B X011 ekcriepruMeHTy MOBEpXHS
OeperoBoro cxwity mingaBaiacs naedopmanii. CrnodaTtky BUpIBHSHA MOBEPXHS
MOJIeT IUISDKY IO KIHIS JOCHiAy Halyja KpUBOJIIHIMHUX OOPHCIB, YCKIIATHEHUX
HAsBHICTIO YJIOTOBHHH Ta Bally (AMB., puc. 3B).

B)

Puc. 3 — 3aranpHuii BUTIISL MojIelti Oepera 3 OyHamu 110 (a),
iyt gac (0) Ta micust (B) MPOBEIEHHS TOCHIPKEHb

Ha puc. 4 HaBejeHO pe3ynbTaTH BUMIpIOBaHb BHCOTH Ta MEPiOAy XBWIb Yy
BUTJIAJII OCIIMIIOTPAMH XBHIJILOBOTO THCKY Ta CHEKTPalbHOI TYCTHHHU IMOTYXHOCTI
MyJibCaliii XBHJIBOBOTO TUCKY, AKI BUMIpSiHI B yMOBax TIJTHOOKOi BOAM IEpex
MOJISJUTI0  Oepero3axmcHoi cropyad. PesymbraTH JOCHIKEHb MOKa3ylOTh, IO
XBWJIBOBUH PEKUM PyXy PiIMHU, SIKHH T€HEpy€e NIMTOBHU XBHIICYTBOPIOBAY, Ma€
JIOCTaTHHO OJIHOPIJHUN KOJMBAIILHUN XapakTep. AMIUIITY/Ia XBHUJIBOBOTO THUCKY
3MiHIOETBCs Om3bko 1 kI1a, 1o BiAmnosigae Bucoti xpwii 0,097 M (abo 0J13bK0 2 M
y HaTypi), sk noka3aHo Ha puc. 4a. [lepion mozaenpHOl xBHII ckianae 0,82 c, mo
Y3rOKY€EThCS 3 TiepiojioM HaTypHoi xBuwmi 7 = 3,67 c. Y chekTpi mymnbcariit
XBHJILOBOTO THCKY CIIOCTEPIral0ThCsl TPU TOHAIBHI TapMOHIKH, SKi BIIMOBIIAIOTH
yactotam 1,22 I'n, 2,44 T'y ta 3,66 ['u. Ilepma yactotra — 11e OCHOBHA 4acToTa
XBHJILOBOT'O pyXy nepiogom 0,82 c, a iHIi — 11e gpyra Ta TpeTs FapMOHIKHM OCHOBHOI
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gacToTu. CIIeKTpaIbHI PiBHI My IbCaIliil XBUIILOBOTO THUCKY 31 301JIBITICHHSIM YaCTOTH
ITOCTYTIOBO 3MEHITYIOTECS (IUB. pHC. 40).

OcuunorpaMu XBHJILOBOTO PYXy Ta CHEKTPU IyJIbCalliii XBHIBOBOTO THUCKY
mo0au3y Mojeli Oepero3axucHoi crnopyau mokaszaHi Ha puc. 5. Tak, Ha puc. 5a
HaBEICHI PEe3yNbTaTH MOCHIPKeHb XBHJIb 10 IX pPyHHYBaHHA Ha KPHTHYHHX
rOMHAaX, Ha puc. 50 HaBeIeHl pe3ynbTaTH MOCHiPKeHbh NOo0MM3y obmacTi
oOBaJIeHHsI XBUJIb, @ HA PUC. SB — Ha JiHii ToNiB OyH mepen HaOiraHHAM XBWJIb Ha
BIJIKIC MOJENBHOTO TUBDKY. 3TiHO 3 HaBEACHWMH pe3ylbTaTaMH JOCHTIHKEHb 3
HaOJIMXEHHSAM XBHJIHOBOTO PYXY J0 MojeJieil 0epero3axucHuX CIopy Ta BiTKOCIB
IUBDKIB CIIOCTEPIraeThcsl 3MEHIICHHS BUCOTH XBWJIb, @ 1X MepioJ] 3ajMIIA€ThCS
He3MiHHUM. [100u3y KpUTHYHHUX TTIMOWH BUSBIICHO PYHHYBaHHS BEPXHBOI YaCTUHH
XBWJIb, K€ 30UTBIIy€eThCS 3 HAOMIMKEHHIM 10 Oepera. B oOmacti oOBaeHHS XBHITh
Ta Ha PiBHI roiiB OyH MOOJIM3Y BiAKOCY MOJENBHOTO IUISKY BUSBJICHO PYyHHYBaHHS
IiJONIBU XBUJIb, IO OUJIBII HATJISTHO CIIOCTEPIraEThCs Ha PUC. SB.

VY cnekTpax mynbcariii XBUIHOBOTO THCKY 3 HaOMIKEHHSM 10 OeperoBoi JiHii
Ma€e MicClle 3MEHIICHHS CIEeKTPaJbHUX DIBHIB ITyNbCaIlii XBHWJIBOBOTO THCKY B
00J1acTl HM3LKUX YacTOT, a OCOOJMBO HA TOHAIBHUX CKJIAJZOBHX KOJHUBAILHOTO
npouecy. Pa3oM 3 UM crocTepiraeThCs MiJBUIICHHS CIEKTPAIBHUAX CKIIAJ0BHX
MyJIbCAIlil XBWJIHOBOTO THCKY B OOJIACTI BHCOKHX YacTOT, IO OOYMOBIICHO
reHepauiero ApiOHoMacIITaOHNX BUXPOBUX CTPYKTYp i CTPYMEHEBUX Tedill depes
pyHHYBaHHS XBHJIb Y IPUOEPEKHIN 30Hi.

TakuM 4rHOM, pE3yIbTaTH MOCIiKEHb TapaMeTPiB XBIIIBOBOTO MPOIIECY Ta il
XBWJIb Ha MOJENb (parMeHTy IuUISTHKM OyHHOTO 3aXMCTy MIIAHOTO IUIDKY
MoKa3aly, 0 3 HAOMIKEHHSIM 10 OeperoBoi JiHiT criocTepiraeTbes Tpanchopmartis
XBWJIBOBOTO pyXy. B mepiry depry 3MEHIIYIOTBCS BHCOTH XBHJIb 3 HE3MIHHUM iX
mepiooM, BimOyBaeThCs PYWHYBaHHA XBHJIb 1 TeHepamis ApiOHOMacmTaOHUX
CTPYKTYp, IIO BHUKJIMKA€E 3MEHIICHHS HU3bKOYACTOTHHUX CKJIQJOBUX CHEKTPY
MyJbCallii XBHJIBOBOTO THUCKY Ta 30iJbIICHHS BHCOKOYACTOTHHX CKJIaJOBHX
CIICKTDY.

Ha ocHoOBI pe3ynbTaTiB H0OCTiIKEHb MOJIETI IUITHKN Oepero3axrucHoi Criopyiu y
BUTJIS/II CUCTEMHU OYyH YCTaHOBJIEHO, 1[0 B MDXXOYHHOMY TPOCTOPI ICHYFOUi BUCOTHI
BIIMITKA Ta IIHpPWHA MPHPOJHOTO IUBDKY HE JIOCTaTHI JJs 30epekeHHs
peKpeariifHo1 MOBEpXHi TIISHKY i Yac il XBUIIb Ha HATOHHOMY PiBHI.

HactynHoro Mojemmo OeperozaxucHUX cropya AochipKyBaiucs T-momiOHi
XBWIENOMH 3 OyHamMu Yy BUIJISIAI TpaBepc. B 1pomy Bumaaky po OyH,
pE3yNBTaTUIOCTI/DKEHh 3  SKUMH  OyJIO HaBeAEHO paHille, JI0JaBaJHCs
MEePIeHANKYJSIPHO PO3TaIIoBaHi XBuienoMu aoBxuHor 0,5M (45 M y Hartypi).
JoBxuHN OyH Ta MiXKOYHHHX MPOMiXKKIB 3IUIIMIACS HE3MIHHUMH. Y Mi>KOYHHHX
obnactax mimany OepMmy Oylo 3pOOJIEHO aHAJOTIYHO TOMEPEeNTHBLOMY IOCHITY.
3arajgbHHUNA BUTJIST MOJIENI Oepero3axucHoOl Copy/Iu J0, IMiJl Yac Ta Micisl A0CHiLy
nmokazano Ha puc. 6. Jlocimi/pkeHHs MOKa3ald, 10 CTBOPEHHsI OYXT J03BOJIMIIO
30eperTd IUIOLly peKpeamiiHOro IUIDKY, B TOMY YHMCHI 1 MiJ Ai€l0 XBHJIb Ha
HaroHHoMy piBHi. [Ipaktnuno Omm3pko 80% mouaTkoBOro 00'eMy Oepmu He
nepepoOsiocst XBuisiMUA. OO6csr po3MUBY OepMH B OKpPEMHX CTBOpax CKIIagaB
(15-20)%. I'nubuna BopoHKHM po3muBy mobmu3y Tpasepc nocsrana (0,04-0,06) m
abo y Harypi (0,8-1,2) m.
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B)

Puc. 6 — 3aranbHuii BUTISL Mojenti Oepera 3 T-mogiOHUME XBHIICIOMaMu J10 (a),
iz yac (0) ta miciist (B) MPOBENICHHS IOCIIPKEHb

VY Toif ke yac TeXHIKO-eKOHOMIYHiI TIOPiBHSHHS MMOKa3y0Th, [0 CTBOPEHHS OyXT 3a
JIOTIOMOTOI0 TpaBepc MPU3BOAUTH N0 30unbIIeHHS (poHTYy 3axucty B 1,3 pasa
(130%). Kpim Toro, BinOWBaHHS XBWJIb BiJl CTIHKM TpaBepca IMPH3BOAMUTH JO
(dbopMyBaHHsSI HEPIBHOMIPHOTO XBWJIBOBOTO PEKUMY B (Gopmi OUTTS i HEMOBHOI
CTOSTYOT XBUIJI, 1[0 YCKJIAIHIOE BXi/ B BOPOTa OYXTH IJ1aB3aco0iB.

JocmipkeHHsT XBUJIBOBOTO PyXy Ta CHEKTPaJbHUX CKIAIOBUX ITyJbcamiid
XBWJIBOBOTO THCKY TIOKa3alM, IO CYTTEBHX 3MiH Yy XapakTepi MOBEIiHKH
XBHJILOBOT'O PYXY He criocrepiranocsi. Ha piBHI KpUTHYHUX TMIMOMH NOPYIIyBalacs
(hopma rpeOHiIB XBHITB, a B 001aCTi OOBAJICHHS XBIJIb 1 TOOIU3Y BiAKOCY MOJIEIBHOTO
IUDKY XBWIII pydHyBanucs. [1o0nm3y MOBEpXOHb XBHIIEIOMIB CIOCTEpIiranocs
3Ha4YHEe pyHHYBaHHs Ta 301IbIIICHHSI BHCOTH XBHJIb, siKi Oyiu Ha (30-50)% Bui, HiX
noceperHi Mi>KOYHHHUX akBaTOpiil Ha piBHI MJIOMIMHU XBHJIEJIIOMIB.

3MiHa KOHCTPYKIIi XBWJIEIIOMIB Y BHIJIS/II pO3TPYOIB (KYT PO3KPHUTTS
(120-130) rpamyciB), siki yTBOPEHO JABOMA Bijpizkamu (IUB., puc. 7), MpHU3Beia 110
3MiHM XBWJIBOBOTO pYyXy Y HpUOEpexHiii 30HI Ta BIUIMHYJA Ha IOBEIIHKY
pekpeaniiiHoro MshKy. 3acTocyBaHHS V-TOAIOHMX XBHJIEJIOMIB 3 OYHHUMH
TpaBepcaMy IPHBENO [0 3MEHIIEHHS XBHJIBOBOTO HABAHTAXKEHHS HAa MOJEIb
MII[AHOTO IUIXKY, OCOOJMBO B 30HAX, SKi MNPWIATalOTh 10 Oepero3axucHHUX
KOHCTPYKUiH. V-MoniOHI XBWJIEIOMH CYTTEBO 3aXHUCTHIM OyXTH BiJ il KOCOTO
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XBHJIEBOTO pyxy. [Ipu 1ipbOMy HampsMOK XBHIIb Ha BXOJl y OyXTH cTaB Oijbiie
(pOHTATBHUM, 2 BUCOTH XBHJIb 3HAYHO 3MEHIIMIINCS Ta CTAaJIH OLIBIIE XaOTHIHUMH.
Io cyTi cnpaBu KOPMOBI YaCTHHU XBUJIETIOMIB y BHUIJISIAL PO3TPYOIB CIIPSIMYBaJIH
OCHOBHHUH XBWJIBOBHH MOTIiK HA30BHI 3 OyXTH y BIAKpUTE MOpe, pyHHYIOUH XBHJII.
B3aemogist XBUIIb 3 KOHCTPYKIIISIMA XBHJIEIIOMIB TMPH3BENa 10 3HAYHUX PO3MHBIB
IPYHTY MOONTM3y XBHJIEJIOMIB 1 Ha BXOJI /IO CTBOPEHHX OyXT, IO MOKa3aHO Ha
puc. 7B.

B)

Puc. 7 — 3aranpauii BUTIISI Moelni Oepera 3 V-TogiOHUME XBIIICIIOMAMU
3 TpaBepcamu J1o (a), mig gac (0) Ta micis (B) MPOBEICHHS HOCIIIKEHb

CriekTpanbHi CKJIQJIOBI XBWJILOBOTO THCKY IMOOJNM3Y XBHJIEIOMIB 1 BXIiJHO{
YaCTHHU OyXT 3HAYHO 30UIBLIMIIMCSA B 00J1aCTi BUCOKHMX YacTOT i 3MEHIIWIIMCS B
001acTi HU3bKHUX YacTOT, 0COOJIMBO HAa OCHOBHIM YacTOTi XBHJILOBOTO PyXy Ta Ha ii
BUIIMX FApMOHIKaX.

Tpancdopmariss XBHIb 1 PO3MOMLNT IIBUAKOCTEH B3JOBXK OeperoBoi JiHil 3
BUKOPHCTAHHSIM JIOCHI/DKEHUX Mojieliell Oepero3aXxMcHUX CIOpyA HaBeleHi
cXeMaTH4Ho Ha puc. 8. Ha 1poMy pHCYHKY KOJaMH HaBeAEHI MiCLs 3aMipy BHCOT
XBWJIb Ta X 3HAYCHHSI, @ TPUKYTHUYKAMHU — MICI[sl 3aMipy Ta 3HAYCHHS IIBUIKOCTEH
Tedii. Y BEepXHil 4aCTHHI prc. 8 CTPIIOYKOO TOKAa3aHUH HAMPSIMOK KOCOTO TiIX0/1y
XBHJILOBOTO PyXy B INTOPMOBHX YMOBax A0 OeperosaxucHux coopyxa. Tpeba
3a3HAYMTH, IO 3aCTOCYBaHHs OyH, SIK OE€pero3axucHUX CIOpY/Jl, BUKIMKAE 3HAYHE
3MEHIICHHS IBUIKOCTI TeYil B3JOBXK 3aXHILEHOro Oepera (IuB., puc. 8a) 1 BUCOT
XBWIb K TMOOJIM3Y TOJIOBHUX YacTUH OYH, TaK 1 Ha BXiJHHMX JUITHKAX CTBOPSHHX
OyxT. XBHJIEIOMH 3 TpaBepcaMy 3HA4YHO 30UIBIIYIOTH MIBHIKICTH Oi4HOI Teuii
MOPHUCTIIIIE Bifi IMX CHOPYJ Ta 3MEHIIYIOTh JII0 XBHJIBOBOTO PYXYy Ha 3axHIIEHI
mil@ani misKi.
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Puc. 8 — Cxema mosst BUCOT XBWIIb (M) 1 INBUAKOCTEH Tediil (M/C) Ha MOJIEIIAX 3aXUCTy
wspkiB OyHamu (a), T-moai6HuMY (6) Ta V-ntoaiOHNME (B) XBUIIETIOMaMH 3 TpaBepcaMu
ITiJ1 JIi€0 XBHJIb PO3PAXyHKOBOTO IITOPMY 3 KOCHM MiJIX0I0OM JI0 Oepera

BpaxoByroun pe3ynbpTaTi MPOBEACHUX JOCTIHKEHb 1 peKOMEHallii, SIKi HaJaHO
MPOEKTYBAJIbHUKAM 1 OyJiBelIbHUKaM OEpero3axMcHUX CIOpYHA, I[MO0Ju3y
03/10pOBYOI0 KOMIUIEKCY “Yp3yd” Oynn 3BeneHi cucreMu OyH, SKi MPEACTaBICHO
Ha puc. 9. L1i ciopy i OyJi0 BUKOPHCTAHO Ha MIPAKTHIII B IEPIIY YEPry uepes Te, 110
OyHH, 3 TOYKH 30pY €KOHOMIYHOI JOLIJIBLHOCTI Ta TPUBAJIOCTI OYIiBHUIITBA, OYyJH
HalOime edexkTrBHI. XBHUIICIOMH, MalO4YHd BiJIMOBINHI TEpeBaru 3 TOYKHA 30py
riIpoAMHAMIKH, HE 3HAUIIIN 3aCTOCYBAaHHS B IIbOMY IPOEKTI.

BucHoeku

1. VYcranoBneHo, mo epeKTUBHUMH Oepero3axvMCHUMH CIOPYJaMH aKTHBHOTO
Croco0y 3axucTy, SKi MOXYTh OyTH BHUKOPUCTaHI B yMOBaxX JeQillUTy HaHOCIB
XBHJILOBOT'O TIOJIA B 00J1aCTi A30BCHKOTO MOpS$, € OyHHU, XBUJIETIOMH Ta XBUJICTIOMH
3 TpaBepcaMu. 3aCTOCYBaHHS IEPEPUBUACTHX XBUIIEIOMIB UM CTBOPEHHS OyXTOBOTO
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Puc. 9 — Po3rarnyBaHHs CHCTEMH OYH 3 3aXHCTY PEKPEAIIfHOTO IUISHKY 0310POBUOTO
KOMIUICKCY “Yp3yd” Ha Oepe3i A30BCHKOTO MOPS

Oepera 3 BUKOpHUCTaHHSAM OyH 3 TpaBepcamu 4u OyH 3 V-nomiOHumu pactpybamu
NPU3BOJMTH /10 KOHCEPBAIlil MPHPOAHBOTO Ta IMITYYHOTO IUIDKIB 3 YTBOPEHHSM
CcTilikoi OeperoBoi JiHii. AJie 3aCTOCYBaHHS XBWJICJIOMIB 3 TpaBepcaMu IMOTpedye
BEJIMKUX OJJHOPA30BUX I'POIIOBHX BKJIAJCHB i 3HAUHUX OyIiBEIbHUX 3ycrib. ToMmy
e(eKTUBHUMH Oepero3axucHUMH CIIOPYAaMH aKTUBHOTO crocoly mii mobmu3y
03I0POBYOI0 KOMIUIEKCY “Yp3yd” 3ampOnoHOBaHO Ta CTBOPEHO CUCTeMy OyH B
KOMOiHaIIii 3 MTYYHOIO TUISHKHOO BiJICHUIIKOFO.

2. PekoMeHI0BaHO PO3TallIOBYBaTH TOJIOBH OyH NMpHOMM3HO Ha TauOuHi 1,5 M
HWKYE BIIMITKH CepeHhOOAraToOpidvHOro piBHS MOps, ajlé HE MOPHUCTIIIe
migBoHOro0 Baja. Ha mepeximHux MAUIsSHKax Oepero3axucTy BHKOPHUCTOBYBAaTH
ykopoueHi OyHu. IlounHarouu 3 Apyroi OyHH, 3pOOMTH TOPH3OHTAJIBHY HilLIAHY
O0epmy Ha Biamitmi +1,5 (mmpuroto 20 M) 10 BockMoi OyHH. 3 BOCBMOI 110 AEB’ATY
OyHy mupuHa OepMmu 15 M Ta 10 KiHIIS TUISHKY mupuHa oepmu 25 M. HamipHuit
BiJIKiC O€pPMH CIIONYYHUTH 3 ICHYIOUUM IUIDKEM yXuioMm 0,2.

3. Ilix yac excrutyaTartii 1aHoi cucTeMu OyH: a) HasiBHICTh O€pMHU pEKOMEHOBaHO1
HIMPUHY 3a0€3MeUnTh HOPMaIbHY €KCILTyaTallilo Copy.l Ta 30epekeHHsT HaIBOTHOT
YaCTHHU TUISDKY TIPH i1 PO3paxyHKOBHX IITOPMIB BiJl MOXKJIMBUX XBHJICHEOE3NEUHHX
HarnpsIMKiB; 0) AJIs1 BUIIaIKy HKMOBIPHOTO HaKJIaJeHHsI [1i1 pO3paxyHKOBUX IITOPMIB Bif
PI3HMX HampsMKiB Ui CTIHKOCTI MiABOJHOI YacTMHHW IUIDKY Tpeda 3poOHTH
JIOJIATKOBY BIJICHNKY OepMH MIMpUHOI 35 M. SIKIIO opraHizailisi Takoro o0’emy
BIZICUTIKH HEJIOLJIbHA 3 €eKOHOMIYHHUX MipKyBaHb, TOAI NOTPIOHO POOUTH PEMOHTHI
nocunku. O0’eM Ta NEPIONMYHICTH JOCUIIOK BU3HAYATH MPUPOAHUMH YMOBAMH Ta
KOHTPOJIEM 3a IEPEMIIIICHHSM JIiHil ypi3y BOIH.

4. BusHayeHo, II0 00OpaHi MeTOoaM Oepero3axvMCHUX CIOpPYa 3a0e3euyroTh
3axucT OeperiB Bi pyHHYBaHHS 3 OJHOYACHUM BiJHOBJIECHHSM (YTBOPEHHSIM)
IUBDKIB, sIKI aKTMBHO MOXKYTh OyTH BHUKOPHCTaHI B pEKpeamiMHuX MiIsIX Yy
HAI[IOHAJIbHUX TMPUPOJHUX MMapKax 1 CaHATOPHO-KYPOPTHHX 30HAX MPUOEPEKHOT
noyiocu A3oBchKkoro i YopHOro MOpIB.
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ANALYSIS OF NATURAL DISASTERS AND THEIR IMPACT ON THE
ENVIRONMENT

Summary. Millions of lives could be saved if states did more to prevent and reduce
the risks of natural disasters. Protecting people from all sorts of disasters and
accidents — one of the priorities in many countries. The disasters that have
occurred show that natural disasters have no boundaries and do not choose the
people. Especially in recent years, the challenge of natural disasters,
accompanied by climate change, floods, mudslides, earthquakes, droughts and
fires, is increasing. The quantity and total damage of the natural disasters has
increased in recent years. Global changes in the environment and climate,
increasing levels of seismic activity of the Earth's crust, increasing the size and
power of technical systems used, progressive human intervention in nature
increase the risks of large-scale natural, environmental and man-made disasters.
The rate of growth of economic losses from catastrophes is reaching the indicators
of economic development of most developed countries and poses a global threat
to the population, nature and the world economy. The article performs analysis of
the natural disasters occurred in the world and their impact on environment.
Knowledge of the causes, dynamics and nature of natural disasters can reduce the
threat to life and health of people, prevent or reduce material and economic losses
in business, effectively carry out a complex of preventive, rescue and emergency
work associated with natural disasters.

Analyzed the specific situation of occurrence of natural disasters. Particular
attention is paid to assessing economic and social losses from natural disasters.
Keywords: natural disasters; consequences of natural disasters; loss; climate
destabilization; gross national product
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C.I. Azapos!, O.C. 3axynaii?

Uncturyt spepunx pocnimkens HAH Ykpainu, M. Kuis, Ykpaina
2JlepaBHUi  HayKOBO-JOCHIIHUA IHCTUTYT TEXHOJOTIH KiGepOeslmeku Ta 3axHCTy
inpopmariii, M. Kuis, Ykpaina

AHAJII3 IPUPOTHUX KATACTPO® TA iX BILUIUBY HA JTOBKLLIA

Anomayin. Minviionu sicummis ModicHa Oyio 6 epsimyeamu, akou oepoicasu Oiibuie
pobunu Ona nonepeodiceHHs i CKOPOUEHHA PU3UKIE CMUXIUHUX Jux. 3axucm
HaceNleH s 810 GCLIAKUX JUX I Kamacmpog) — 0OuH 3 HAubiibul NPIOPUMEmHUX
Hanpsmkie OisibHocmi 6azamvbox Oepoicas ceimy. Kamacmpogu, sixi cmanucs,
NOKA3YI0Mb, WO CMUXIUHI JUXa He Marms KOPOOHI8 i He 8ubuparoms HApoo.
Ocobnugo 6 ocmaHHi pOKU ROCUNUNUCA BUKTUKU HPUPOOHUX KAMAKAIZMIE, U0
CYNpOBOOICYIOMbCA  KAIMAMUYHUMY 3MIHAMU, NOBEHAMU, CENeGUMU NOMOKAMU,
semaempycamu, 3acyxamu i noocexcamu. Kinokicms npupoonux xamacmpog
3pocna i 00 mo2o H 8OHU CMANMb 6Ce MACUIMAOHIWe 3a pO3MIpAMU 3A80AHOT
wikoou. I'nobanvui 3MiHU NPUPOOHO2O cepedosuya i KAimamy, niO8UUeHHs PIBHs
CeUCMIUHOI aKmMUueHOCMI 3eMHOI KOpu, 30LIbUWIEHHS PO3MIPI6 [ NOMYICHOCHII
BUKOPUCIOBYEAHUX MEXHIYHUX CUCMEM, Npozpecyrode GMpPYUaHHA JIOOUHU 6
npupooy RNiOCUNIOIOMs PUSUKU BETUKOMACUWMAOHUX NPUPOOHUX, eKONOIUHUX |
mexnozennux kamacmpog. Temnu 3pocmanHa eKOHOMIUHUX 30UmKie  6i0
Kkamacmpog  00csa2aiomb  NOKA3HUKIE  eKOHOMIYHO20 — PO3GUMKY  Oilbulocmi
PO36UHEHUX KPAiH | npe0Cmasnaioms 2100aibHy 3a2po3y 05l HACeNeHHs, NPUPOOU i
C8imoBoi  exoHoMmiKu. B cmammi pozenamymo 3a0ayy aHanizy NpupooOHux
Kamacmpog, saKi 8i0bynuca 6 ceimi, ma ix 6nIu8 HA HABKOMUWIHE cepedosuuye.
3uanns npuuun GUHUKHEHHS, OUHAMIKU PO3GUMKY MA XApaKmepy 8padcaioyux
gaxkmopie npupoOHux Kamacmpog 0036014€ 3MEHWUMU 3A2PO3Y HCUMMIO |
300p08't0 nodetl, 3anobiemu abo 3MeHWUMU MAMePiaIbHI Ma eKOHOMIYHI 30UmKU

y  RIONpUEMHUYBLKIL — OIIbHOCMI,  e()eKmusHo  npogooumu  KOMIJLEKC
nONepedANCYBANbHUX, PAMYBATLHUX MA ABAPIUHUX POOIM, NOB'AZAHUX 3 NPUPOOHUMU
Kamacmpogamu.

B pobomi ananizyriomecs KOHKpemmui cumyayii GUHUKHEHHS  NPUPOOHUX
kamacmpo@. Ocobnaugy ysazy npuoileno OyiHyi eKOHOMIYHUX I COYIAIbHUX 8MPam
8I0 CMUXIUHUX JIUX.

Knrouosi cnoea: npupoowni xamacmpoghu, HACHIOKU CMUXIUHUX JTUX, 30UMOK;
decmabinizayis Kiimamy, 8an08uti HAYIOHAAbHUL NPOOVKM

Beryn

JhioacTBo 3 HAWJABHIMMX YaciB BiMdyBae (aTadbHHUH CTpax Mepes MPUPOITHOO
cTuxiero. 3aBanocs 0, 3 pO3BUTKOM HayKOBHX 3HaHb IPO MPUPOJIHI KaTtacTpodH i
TEXHOJIOTIH 3aXMCTy 3arpos3a JIIOJACTBY B pa3i BUHMKHEHHS KaTacTpo( NOBHHHA
3MeHIIyBaTuch. OIHaK CTATUCTHKA CTBEPLKYE 3BOPOTHE: YHCIIO MOCTPAKAAIHX Bij
katacTpod 301IbIIYETHCS MOPIYHO PUOIIN3HO Ha 6%. 1le MOosSCHIOEThCS MIBUAKUM
3pOCTaHHSAM KiJIBKOCTI HACEJEHHS 1 BUCOKOI KOHILEHTPALI€lo JIoAeH B MICTax,
Jerpajaliclo  HaBKOJMIIHBOTO  CEpelOBHINA, WLI0 CHOpHUs€ iHTeHCH]ikamii
HeOe3MeYHnX MPUPOJAHUX MPOIECiB, KOMYHIKAIHHUM 1  TEXHOJOTIYHUM
po3'eqHaHHsIM Oarathox KpaiH cBity. [Ipupoani karactpodu, B ix mmporomy
CIEKTpi MPOsBY, MPAKTHYHO Yy BCiX chepax HALIOro >KUTTS B YCi 4acH BCEISUIM 1
BCEJISAIOTH JIFOJICTBY MICTHYHHMH CTpax Tepel iX ¢arajbHOI0 HEMUHYYICTIO i
¢daranpHOIO HenepenOauyBaHicTio. KilbKicTh MPHUPOJHUX KaTacTpod OCTaHHIM
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gacoM 3pOcCiia i 10 TOTO K BOHHU CTAIOTh BCE MACIITAOHIIIIMMH 32 pO3MipaMH 3aBIaHOL
mkoan. [7106anpHI 3MiHA TIPUPOAHOTO CEPEIOBHINA 1 KITIiMaTy, ITiIBHINCHHS PiBHA
CECMIYHOI aKTHBHOCTI 3eMHOI KOpH, 30UIbIICHHS PO3MIpiB 1 MOTYKHOCTI
BUKOPHCTOBYBAaHHX TEXHIYHUX CHCTEM, IPOTPECyIOUe BTPYUaHHS JIFOAUHU B IPHPOLY
T ICHITIOIOTh PU3UKN BEIMKOMACIITA0HUX TMPHUPOTHIX, CKOJOTIYHUX 1 TEXHOTCHHUX
karactpod. Temmm 3poCTaHHS CKOHOMIYHHX 30WTKIB Bix KaTacTpod HTOCATAIOTH
MOKa3HUKIB EKOHOMIYHOT'O PO3BUTKY OLTBIIOCTI pO3BUHEHMX KPaiH 1 PENCTABISIOTH
rIo0abHy 3arpo3y JUIS HaceIeHHS, IPUPOH 1 CBITOBOT €EKOHOMIKH.

[Ipuponna xaractpoda — 1e pizka MBUAKOIUIMHHA 3MiHAa CTaHy HaBKOJHIITHHOTO
CepelIOBUILA 3 BEJHMKOIO KiJIBKICTIO XEPTB 1 3HAYHMM MaTepialbHUM 30UTKOM.
[puponna katactpoda — e nHanzsuyaitna curtyauis (HC), mo BuHMKae B pe3yabTaTi
CTUXIMHUX JINX, BHACTIIOK YOTO CTBOPIOETHCS HECTIPHUATIMBA OOCTAaHOBKA HA TTEBHIN
TEPUTOPIi, [0 MOKE CIPHYMHUTH JIIOJICHKI )KEPTBH, 3aBJaTH MIKOAHW 3[J0POB'I0 JTI0ACH
1 HaBKOJIMIIHBOMY CEPEIOBHIY, 3HAYHUX MaTepialbHUX BTpaT i MPU3BECTH O
MOPYIICHHS JKUTTEIISUIHOCTI HaceleHHs. Y 0araTtbOX KpaiHaxX TPOBOASTHCS
JOCII/DKEHHS 31 CKJIaJaHHA Oa3u JaHUX MPHUPOAHHX KaTacTpod, BUBUEHHS iX
MOUIMPEHHS HA PI3HUX TEPUTOPISIX 3€MHOI Kysi. 3HaHHS IUHAMIKH KUIBKOCTI
MIPUPOAHUX KaracTpod B CBITI O3BOJSIE BHUPOOUTH TONITUKY IIOJAO 3aXUCTY
HACEJICHHS 1 EKOHOMIKH BiJ] BETUKUX BTPAT i 30MTKIB Y BUHUKHEHHI CTUXIHHAX JTHX.

OnHak B XO/i BHBYEHHS iCTOpii MPUPOAHUX KaracTpod, mo BigOymucs, i ix
EKOJIOT1YHUX HACTIJKiB, PO3LIMPEHHs 0a3W 3HAaHb NP0 HUX, HAa TMEPIIUH IJIaH
BHUXOJUTHh HEOOX1THICTh TIPOBEICHHS MOJAIBITNX JOCHTIHKEHD 3:

> PpO3BUTKY 1 BIOCKOHAQJICHHS CTparerii B3aeMOJil JIOAMHUA 1 TPUPOAM IS
3a0€3MEeUeHHS CTaIOT0 PO3BUTKY;

» aHai3zy 3HaHb MePeiCTOpii CTUXIHHUX JIHX 1 MOUTYKY MUISXiB BUKOPUCTAHHS
LIMX 3HAHD IS OIIHOK MaifOyTHIX TEHJEHINH B MOJANBIIOMY PO3BUTKY IUBLITi3aIli,
10 JT03BOJISIFOTH BUSIBIISITH TPaHUYHI HABAHTAXXCHHS HA TIPUPO.LY;

> YCBIZIOMJICHHSI POJIi 1 Micllsl iCHYBaHHS JIFOJICTBA B €KOJIOTIYHO Oe3MeYHOMY
CTaHi.

Oco0NHMBO BaXJIMBUM 3aBJIaHHSAM € Tepe0ayeHHs] CKOJOTIYHUX HAaCHiaKIB
MPUPOAHUX KaTacTpod, sIKi MOXKYThH MPOSBIISTHCS, ITOCTYIIOBO 3pOCTAI04H, depes3
JAECATWIITTS Y BUJIAI 3HIKEHHS NMPOJYKTUBHOCTI €KOCHUCTEM, 3MiHH CTPYKTYpH
BOJHOTO OayaHCy TepuTOpii Ta MOPYHNIEHHS >KUTTEBO BaXKIMBUX IapameTpiB
HaBKOJMIITHBOTO cepeoBHIIa. Ha »xaib, KOMIUIEKCHUX METO/IIB aHai3y MIPUPOIHUX
KaracTpod), sKi BiIOYJHCS B CBITI, Ta iX BIUIMBY Ha JOBKIIIISA B TIOBHIM Mipi TIOKH 110
Hemae. ToMy HayKOBi pO3pOOKH B IIbOMY HAIIPSMKY € JyK€ aKTyaIbHIMHU.

Kaacudikanis npuponnux katactpod

[pupoana karactpoda sBisie o600 CTHXiHE TUXO, O MPU3BOIUTH JI0 3aruoOeri
JIOJEH 1 3HAYHUX CKOHOMIYHMX 30MTKIB. Taki HACHIiJIKM YacTO CIPUYHUHSIOTH
3eMJIETPYCH, 3CYBH, CHITOBiI JIaBHHH, OOBaJiM, CXOAHM JIbOJOBHUKIB, IIOBEHI,
BHUBEP)KCHHS BYJIKaHIB, JIICOBI MOXKEKi, TPO3H, TOPHAJIO, IITOPMHU, CTIEKa, yparaHu Ta
1HIIIE.

[lonsaTTss mpupogHoi karactpodu y Oaratbox aBTOpiB [1] acomitoeTbes 3
MOHSITTSM €KOJIOTIYHOI O€3MeKH, sIKe 3’ IBUJIOCH B 3B'SA3KY 3 HEOOXIAHICTIO OI[IHKH
HEOE3IeKH ISl HACJICHHS SIKOIiCh TEPUTOPII 3 TOYKU 30py OTPUMAHHS 30UTKY IS
3I0pOB's, cropyn abo MaifHa B pe3ysbTaTi 3MiH IapaMeTpPiB HABKOJIMIIHBOI'O
cepemoBuma. Lli 3MiHM MOXyTb OyTH BHUKJIMKaHI $K NOPUPOAHUMH, TaK i
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AHTPONIOTCHHNMH NpPUYMHAMH. Y TEpIIOMYy BHIAIKy HeOe3leKa BHHHUKAe 32
paxyHOK (UIyKTyalliif B IPUPOIHUX TPOIIecax, MOB'I3aHUX 31 3MIHOIO CHHOIITHIHOL
00CTaHOBKH, BUHUKHEHHSM eIiieMii a0o 3a paxXyHOK CTUXiIHHOTO Jinxa. Y ApyroMmy
BUMAJKy HeOesleka 3'ABISETHCS K peakiis mpupoad Ha il mronuHu. [Ipupogni
KaracTpodu HeOe3euHi CBOEI0 HECTIOIIBAHICTIO, 32 KOPOTKUAN MMPOMDXKOK Yacy BOHU
CIyCTOIIYIOTh TEPHUTOPII0, 3HHIYIOTHh XUTIIO, MalHO, KOMYHiKamii. 3a OfHi€r0
KatacTpo(oro, HEMOB JIaBHHA, 11y Th iHIII: roJo, iH(peKLii, XBopoOu.

Yci  mpupomHi  KartacTpodu — MIAMOPSIIKOBYIOTHCS — NESKAM  3arajlbHUM
3aKOHOMIpHOCTSM [2].

[lo-nepiie, i KOXHOTO BUAY NPUPOAHOI KaTacTpodu XapaKTepHa IEeBHA
MPOCTOpPOBa MpHypoUeHicTh. [lo-apyre, yuM Oinbllle IHTEHCUBHICTD (OTYXHICTh)
HeOe3MeYHOro MPHUPOIHOTO SBHINA, TUM Dpiie BOHO TparuisieTbes. [lo-Tperte,
KO)KHOMY CTHUXIHHOMY JIUXY MPUPOJHOTO XapaKTepy MepenytoTh AedKi crenudivni
o3Haku (mepensicHuku). [lo-yeTBepTe, NMpu BCili HECHOAIBAHIN Ti€l YW 1HIIOL
npupoaHoi KatacTpodu ii mposB Moxke OyTu mepemdbaueHwit. Hapemri, mo-m'sre,
y Oaratbox BHUMAAKaxX MOXYTh OyTH TiepenOadeHi MacWUBHI Ta aKTHUBHI 3aXHCHI
3aX0JIU Bijl MPUPOJHUX HEOC3IICK.

Sk yxe 3a3HavaNoCs, MPUPOIHI KaTacTpodu MPU3BOIATH IO 3arnOeri Jroaen Ta
BEIIMKUX EKOHOMIYHHMX 30UTKiB. Pi3HOMaHITTS NUpWYHMH, MO NPU3BOAATH IO
BUHUKHECHHS! I[UX CTHXIHHHMX TNPUPOJTHHUX SIBUIL, CTBOPIOE TMEBHI TPyIHOLI B iX
MPOTHO3YBaHHI, THM CaMHM CIPOMOXKHICTb 3all00ITaHHsI BEJIMKHM BTpaTaM IMOKH
3aJINIIAETHCS BEIbMH HU3BKOIO.

[pupoani kaTacTpodu AiIATHCS HA:

1. Teonoriyni: 3eMIeTPyCH, BUBEPKEHHsI BYJIKaHIB, 3CYBH, KapcT;

2. MeteoponoriuHi: yparaH, Oyps, cMepd, IIKBaj, 3JMBa, Tpaja, CHUIHHHUA
CHIromaJ, o>kele/ib, CHIIbHHI MOpPO3, CHI’KHA JIaBHHA, CHJIbHA CTIeKa, T0CyXa, THI0Ba
Oyps1, IPUPOTHA TIOKEKA,

3. IigponorivHi: MOBEHI, CeJib, paHHIH JILOJOCTAB, PAHHIH JIICOCILIAB;

4. Mopceki  cTHXifiHI JiWxa: TpPONIYHMK UUKIOH (TaiipyH), IyHami
(MOpeTpsICIHHSA), CHIIBHUI IITOPM, CKJIaJHA JIHO/I0Ba OOCTaHOBKA,

5. lemiodisznuni: OiomarHiTHI Oypi, TiJBHIIEHA COHSYHA AaKTHBHICTb,
MOPYIIIEHHST YMOB PO3MOBCIOKEHHS PaliOXBHIb (MarHiTHI Oypi);

6. biojoriuni (6iomorocomiaibHi): emieMii — MacoBi 3aXBOPIOBaHHS IIOJIEH,
emi300Tii — MacoBi 3aXBOPIOBaHHS TBapuH, emiiTOTii — MacoBi 3aXBOPIOBAHHS
pociuH;

7. IlpupoJHi moXexi: JiCOBi, TOP('sIHi, CTENOBI;

8. KocMmiuHi: acTepoiny, KOMETH, BUIIPOMIHIOBaHHSI, MIXKIJITAHETHA TpaBiTaIlis.

BuBYeHHST YMOB BHHUKHEHHS EKCTPEMAIbHUX MPUPOJHUX SIBUI JIO3BOJISIE
BUSBUTH 1 CHOPMYIIOBATH 3aKOHOMIPHOCTI B3aeMojii OionoridyHMX 1 (i3nyHHX
MIJICUCTEM HABKOJIMIIHBOTO CepPEOBHUIIA, 3a0e3MEeUUBIIN THM CAMUM MOXIJIUBICTh
X04a O CTATUCTUYHOTO MPOTHO3Y HEOE3MEUYHUX TPUPOAHUX SBUIIL.

Haii0inpm Bu3HaHOW0 Kiacu@ikali€lo NPUPOAHUX KaTacTpod 3a TUOAMH 1
BHJIaMHU € Taka Kiacu(ikais:

1) Karactpodu TpeHay, IO SKHUX BiAHOCATHCS HECTPUATIWBI 3MIHM KJIiMary,
BIKOBi 3MiHM piBHA Mopsl 1 abpa3sist Geperis.

2) Katactpodu ekcTpeMyMy, 110 BKIFOYAIOThH MOCYXHU, 3aMOPO3KH 1 MOBEHI.

3) Karacrpodu 3puBy, 110 OXOIUTIOIOTH MOBEHI, TPOMIYHI IITOPMH, 3eMJICTPYCH,
BUBEPKEHHS BYJIKaHIB, IITOPMH, TOPHAJIO, 3CYBH, IIyHaMi, IO’KEXi, CHITOBI JIABUHH
i cedmi.
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KoykHa 3 ux Kateropiii 00yMOBIIeHa CYKYITHICTIO TIPOIECIB Y HABKOIHUIITHBOMY
CEPEIOBHII, PAH)KYBaHHS SKUX 3a IMOTYXKHICTIO 1 BHUIUICHHS 3 HUX HaHWOLIbII
HEOE3NCYHUX BHUMAara€ CTBOPCHHS TaKWX CHUCTEM MOHITOPHUHTY HaBKOJHUIITHBOTO
cepelioBHIa, sIKi O 3 BHCOKOIO IMOBIPHICTIO BHIUISIIM YHUHHUKHA PO3BUTKY
KOHKPETHOI TPHPOMHOI KaracTpodm. Xoda MeXaHI3MH 1 AMHAMIKA 3apOKEHHS
MIPUPOIHUX KaTacTpod BIAPIHAIOTECA, NPOTE ICHYIOTh 3araibHi MPHHLIUIH
BUSIBJICHHS O3HAK Pi3KOi 3MiHU XapaKTEPUCTHK HABKOJIUIIIHLOTO CEPEIOBHIIA.

Hani, HaBemeHi B TaOm. 1, XapakTepu3ylOTh PI3HOMAHITHICTH HEOE3MEYHHUX
MIPUPOTHUX MPOIIECIB 1 JAIOTH CTUCIUI OMMC MEXaHI3MIB 1X 3apOKEHHS 1 PO3BHTKY.

Tabmuus 1 — Knacudikaiist Hebe3neuHnx NpupoIHUX NpoLeciB [2]

Tun HeOe3meuHoro

MPHPOHOTO MPOLeCY

CTuHc/Ia XapaKTepuCTHKA

1 2
Haii0inpi  sicKkpaBUM TNPOSIBOM KOCMOTEHHHMX IPOLECIB €
MarHiTHi Oypi. lle cunbHI 3MiHM MarHiTHOrO mojs 3emil, sKi
Kocmorenni BUKJIMKAIOTBCS JI€I0 IOCHICHHX IIOTOKIB COHSYHOI IIIa3Mu

HeOe3MmeyHi mpoIiecu

(consiyHoro BiTPY) Ha MarHiTochepy 3emui. BinOyBaerbcs
MOPYIICHHS OI0JIOTIYHOT PUTMIKH, III0 MPHU3BOJUTH [0
301IBIICHHS CEPIICBO-CYIMHHUX 3aXBOPIOBAHb.

Komern, actepoinmy,
METEOPHTH Ta
METEOPHUH M

3aneXHO BiJ PO3MIpIB KOCMIYHOIO Tijla, sKe VBIHNUIO B
atMocdepy 3emiti, MOXKYTh BHHHKATH HeOES3IIEKH JUIsl HACCIICHHS
mpu iX MagiHHI Ha cymry a0o MoKe BimOyBaTHCs 3a0pyIHECHHS
aTMocepd METECOPHMM IWIJIOM 3 HaCHiIKaMH Ui KIiMary
iaHeTd. PeanpHy rnobansHy HeOe3MeKy CTaHOBIIATD acTepoinu
po3MipoM HoHax 1 KM.

O30HOBI J1ipH

HeBennki 3MiHM KITBKOCTI 030HY B arMocdepi MOXYThb
TIPU3BECTH bi (4] Cepro3HUX 3MiH IHTCHCUBHOCTI
yiIbTpaioNeTOBOTO  OMPOMIHCHHS  3EMHOI  MOBEPXHI 3

HenependadyyBaHUMK HACTIAKAMU JIJIsl HACETIeHHSI.

Topnao, cmepui,
yparasu

OCHOBHUM Bpa)XarOuUM YHHHUKOM PYXOMHUX IMOBITPSIHHX Mac €
BITPOBI BIUIMBH, MOTYXHICTh SKHX HPUHHATO OLIHIOBATH 3a
12-6anpHoto mkanow bodopra. Haibinbu pyiHIBHOTO BIUTUBY
BiTEp MOYMHAE 3aBlaBaTH NpH LIBHIKOCTI Buie 23 m/c. [ns
rpajganii IMIBUIKOCTI BITPY HPH TOPHAIO BUKOPUCTOBYETHCS
6-0anpHa mIKaia, HoYnHarouu Bix 20 M/c.

JHomi, rpo3u

Li rimpomereopooTivyHi SBUINA 3a3BHYail CYNPOBOIKYIOTH
yparaHu i Oypi, MOCHJIIOIOYM PyHHYBaHHS. BumamaHHs piakumx
aTMOC(EpHUX OIAaIiB MPOTATOM MICKIIFKOX Ii0 CTBOPIOIOTH
MOBEHI, epo3ifo, cemi i 3cyBH B ropax. ['po3um mpwu3BOIATH IO
3aruOeni Jroedl Ta IOIIKO/UKEHb EJIEKTPOMEPEXk, a TaKOoX
BUKJIMKAIOTh JTICOBI MOXKEXKI.

Heb6e3neuni
MIPUPOIHI SBUIIA B
aTMocdepi 3MMOBOTO
nepioxy

CunpHU# CcHIromaja, XypTOBHHA, OXeNedb, MOpPO3, JbOJOBI
SBUINA: OXelleb, OKEeIeanlls, 3neaeHinas. i sBuma MoxyTh
mopyuryBaTi (yHKIIOHYBaHHS TpPaHCIIOPTHUX Marictpaneil i
CHCTEM XKUTT€3a0€3MeUCHHS, pyHHYBaTH CIOPYIH 1 3HIKYBATH
e(peKTHBHICTP EKOHOMIYHHUX CTPYKTYP.

Heb6e3neuni
NPUPOHI SBHIIA B
aTMocepi JITHROTO
nepiony

Crneka, mocyxw, cyxosii. CHibHa TpHBajia ClieKa MPU3BOAUTEH 10
3HIDKEHHSI BPOXAI0 B CIJIBCBKOMY T'OCTIOIAPCTBI, ITiIBHUIIY€E PHU3HK
BUHUKHEHHS 0ararbOX 3aXBOPIOBAHb 1 JIICOBUX ITOXKEX, YMHHTb
BHCHXJIMBHH BIUIMB Ha 3a11acy BOAM 1 3HIKYE POAIOYICTh IPYHTIB.
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[Iponosxenns Tadm. 1

1 2
[TpuponHi moxxexi (CTENoBi, JiCOBI, Mi3eMHI) MPU3BOJATE JI0
MerteoreHHo- 3HUILIEHHS JIICOBMX MAacHBIiB, 3aru0eyii TBapuH 1 pOCIHUH,
OiorenHi HeOe3neyHi | 3a0pyaHeHHS aTMocdepd, MOPYIICHHS TEIUIOBOrO OajaHcy,
TIPUPOIHI SABUIIA epo3ii IpyHTy. Y psiji BHIIAJKIB IPUPOIHI MOKEXKI € MPUIHHOIO

3aru0esni JroneH.

[loBeni (Bomomiyisi Ta MABOAKH), 3aKOpPH, 3aTOpPH, IIOJOI,
MiA3eMHI JIbOIH, TEPMOKAPCT, paHHI NPUOEPEeKHI JHOIH,
CYLUTBHUH KPIDKaHWH MMOKPUB B IMOPTax, OOJIEACHIHHS CYICH Ta

lNppomorivni Ta

rizporeonorivxi . . . . )

. . | mopToOBHX CHIOpPYJ, MOPCHKI Ta TipChKi JIbOIH, TaipyHH, CHIIbHI
HeOe3neYHi TPUPOIHI e . X .

pomecH XBHJIFOBaHHsI HA MOPI, BITPOBI HArOHU, XBHJIbOBA abpasist OeperiB

p MOpIB 1 OKeaHiB, KOJMBAaHHS PIBHS IPYHTOBHMX BOJ, KOJHMBAHHS

PiBHS BOJI 3aKPUTUX BOJOIM, KapcT, cydosisi.

Texroniuni (TpuBayli KonmBaHHs piBHS CBITOBOrO OKeaHy,

BUBEpKEHHS  BYJIKaHIB,  3eMJIETPyCH, TipChKi  ynapw,

PO3piKeHHs IPYHTY); reodi3uuHi (reonaToreHHi, pagioreHHi) i

Teosnoriuni reoxiMigHi (Opeonr pOOOBHIN); CXWIIOBI mporecu (oOBaiw,

HeOe3MevHi MPUPOAHI | KaMeHeNaIu, OCHITH, KypyMH, 3CyBH, Celli, IJABHHH, ITyJIbCYIOUi

mporiecu JBOJJOBHUKH, TUIOIIMHHI CXWIOBI 3MHBH, Kpil, CONHQIIOKILS,

IeIIOKIis, Mpocanka JICCOBUX TOPiM, €po3is CXHIB, epo3ist
piukoBHUX OeperiB); 3aBaNbHI 1 JILOJOBHKOBI NOBEHI; BITpOBa
€po3ist IPYHTIB (ITHMIIOBI Oypi).

CruxiifHi muxa — 11e HeOe3nedHi MPUPOIHI SBUIIA Te0(i3MIHOT0, TEOJIOTITHOTO,
atMocepHoro abo 0iocdepHOro MOXOMKEHHS, SKi XapaKTePU3YIOThCS PAITOBUM
MOPYLICHHSIM ~ JKUTTEIISUIBHOCTI  HAaceleHHs, pyWHYBaHHSAMH, 3HUIICHHIM
MaTepiaTbHUX I[IHHOCTEH, TpaBMaMH 1 )KePTBaMHU Cepe]T JIFOIeH.

CruxiifHe TUX0 — pyiHIBHE MPUPOIHE sSBUIIE 200 TpoIlec 3HAYHOTO MacIITady,
B pe3ysbTaTi SKOro MOXXE€ BHHHKHYTH ab0 BHHHUKJA 3arpo3a XHUTTIO 1 370pOB'IO
JMoAel, cTaTucs pYHHYBaHHS YW 3HHIICHHS MaTepialbHUX [IHHOCTEH 1
KOMIIOHEHTIB HaBKOJIMIIHLOTO MIPUPOAHOrO cepenoBuia. B pe3ynbrati cTuxiiiHuX
JMUX CTpaKJa€ eKOHOMiKa KpaiHHW, TaK fK MpHU I[bOMY PYHHYIOTHCS BHPOOHHYI
MiAMPUEMCTBA, 3HUIYIOTHCS MarepiaibHi IIHHOCTI, THMHYTh Jtogu. Kpim Toro,
CTHXIiHHI JIUXa CTBOPIOIOTh HECHPUSATIUBI YMOBH JAJISl )KUTTS HACEJICHHS, 110 MOXeE
OyTH TPUYMHOIO CIANaxiB MacoBHX IH(MEKIIMHUX 3aXBOpIOBaHb. KilbKiCTh
MOCTPaXIANUX BiJl CTUXIHHUX JIUX JFOJIel MOKe OyTH JOCUTH 3HAYHOIO, & XapaKkTep
ypaXeHb IyXe pi3HoMaHITHUM. Haitbinmpmr pyHHIBHEMH 3 iCHYIOYHX BHJIIB
HeOe3MeYHNX NPUPOTHUX SBUII € IIOBEHI, M ATOIUICHHS, €pO3isl, 3eMJIETPYCH, 3CYBH,
cei, kKapcTH, cyddo3sii, Tipcbki yaapu, CHIroOBi JIABUHH, yparaHu, IITOPMOBI BITPH,
cMepdi i iH. 3 ycixX NPUPOHUX MPOIIECIB 1 ABUI HAHOUIBIINE eKOHOMIYHUH 30UTOK
HaHOCATH MOBEHI, TPOMIYHI MITOPMH, TIOCYXH 1 3€MIIETPYCH, BOHH K € HAWOLIBII
HEOE3MEeYHUMH TSI JKUTTS 1 3/I0pOB'sl IOAel. AHai3 PO3BUTKY NPHUPOTHHUX
HeOe3MeK ChOroJHI J103BOJISIE 3pOOMTH BHCHOBOK IIPO T€, II0, HE3BAXKAIOYM Ha
HAYKOBO-TEXHIYHMH MNpPOrpec, 3axHIICHICTh JIoAeH 1 MaTepianbHOi chepu Bix
Ipi3HUX SBHLI 1 MpOLECiB NPUPOaN He miABHILyeThes. LlopiuHuid mpupict 4yucna
3aru0IMX BiJ| MPUPOJHHUX KaTacTpod y CBITI CTaHOBUTH 4,3%, MOCTPaxIaInX —
8,6%, a BenmnuuHM MartepiaigbHOro 30outky — 10,4%. B wminomy Ha 3emmi Bix
MPUPOAHUX KaTacTpo( rMHE KOXKHA CTOTHCSYHA JIIOJUHA, a 32 OCTaHHI CTO POKiB —
16 THC. IOPIYHO.
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AHani3 TMHAMIKY NPUPOIHUX KATACTPO(

[Ipupoani kaTacTpodu B 3araibHOMPUHHATOMY 1X PO3YMiHHI 3aBXKIU OYyJIH OAHUM 3
€JIEMEHTIB r1100anbHol exoguHaMiki. CTUXiKHI J1Xa i pi3Hi IPUPOAHI KaTaKJIi3MH B
MUHYJIOMY BiZOyBamWcCs BIAMOBIAHO IO PO3BUTKY NPUPOAHHWX TPEHIIB, a
nmounHatoun 3 XIX cromiTTs Ha iX AWMHAMIKY TOYald BIUIMBATH aHTPOIIOTEHHI
(aktopu. B 1inoMy mopsi 3 mpoliecaMu Jiectabutizallii KiIiMaTy CIoCTepiraeThes
3pocTaHHsl Yncia Karactpodiyamx sBuml. Puc. 1-4 maroTe meBHE YSBICHHS PO
JMHAMIKY KUTBKOCTI TIPHPOJAHUX KaTacTpod i MOB'sI3aHUX 3 HUMH Jiux [3-9].
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Puc. 1 — JIlnnamika IpupOJHIX KaTacTpod, mI0 BigOyIHCS B CBIiTI

Ha puc. 2 BigoOpaxeHa quHaMika HAWOUTBIINX TPUPOIHUX KaTacTpod.
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(enuTeTpycH, yHami, (ur o prvm) (roeeHi, nep eming eHHA (excTp eMaNbHi TeMITepaTypH,
BHEepKeHHs BYJIKaHIB) IPYHTIE) TIocyXa, JIc OBl ImoxKexi)

Puc. 2 — JIlunamika HalOIMBIIUX TPUPOJTHUX KaTacTPO(d
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Ha puc. 3 HaBeeHO 3aralIbHy KiITBKICTh CTUXIMHUX JIUX, IO CTAJIUCS, 32 THIIAMHU.
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Puc. 3 — 3aranpHa KIJIbKICTh CTUXIHHUX JIUX, IO CTAJIKCS, 3 TUIIAMHU

V tabu1. 2 HaBeICHO PO3IO/ALT YHCIIa KEPTB 32 THIIAMH IIPUPOTHUX KatacTpod 3a
nepioz 3 2000 mo 2011 pp. [10-14].

Tabmurs 2 — Po3mois yucia )xepTB 3a TUIIAMH MPUPOIHUX KaTacTpod

Bujx npupoasoi karacrpogu KinbkicTb 3arudanx
Iynami 227 262
3emueTpyc 224 016
TporiuHi HUKIOHH 158 241
ExcrpemaibHi TEMIEpaTypu 88 062
Emigemii 47 281
[oBeHi 46 978
JlaBuHu, 3cyBU 6 699
Micuesi Oypi 3141
Topmu 2 496
ITocyxa 1541
JlicoBi moxexi 359
BuBepeHHsI ByJIKaHiB 221

HaBemeni B Tabn. 2 faHi JI03BOJISIIOTH PaH)KYBaTH KUIBKICTH JKEPTB 1
MPOTHO3YBaTH COLiajbHI 1 €KOHOMIUHI BTpaTH BiA MpUpPOAHUX KatacTpod. 3a
KUTBKICTIO TOCTpaXXAAIKX IMeplIe Micle yTpuMye Asif, ae Hamiuyerbes 87% Beix
MOCTPaXIANUX BiJ| MPUPOJHUX KatacTpod. TyT JrOIU CHUIIBHIIIE CTPAXKIAOTH Bij
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MOCYXH, X04a Ha BIIMIHY BiJi AQPUKH CMEPTEIbHUX BUIAKIB B PE3yJIbTaTi IOCYXH
B A3ii 3Ha4HO MeHIIe. 3 TOBEHAMH MOB's13aH0 0:m3bK0 40% BCIX MOCTpaXJaduX Ha
a31aTChKOMY KOHTHHEHTI. BiHOIICHHS YHCIIa TOCTPaXKIAINX 0 HACeTICHHs B A3ii
B 2 pasu Oinbiie, HiX B Adpuli, B 6 pasiB Oinblie, HiX B AMepuui, B 10 pasis
Oinbine, Hix B Okeadii, 1 B 40 pa3iB Oijbiie, HiX B €BpOITi.

LIBraxuMu TeMIaMu 3pOCTalOTh €KOHOMIYHI BTpaTH BiJ| IyHaMi, 3eMJIETPYCIB 1
TpomiyHMX IMKJIOHIB. Ha ix wactky B 1990-2011 pp. mpunanae mo 85% mpsamux
€KOHOMIYHHMX BTpaT B CBIiTi. B IiloMy 3a TpW OCTaHHIX AECATHIITTS €KOHOMIUHI
BTpaTH BiJl KX JIMX MOTpoiiucs: B 70-x pokax BoHH ctaHoBIH 40 Mirpy 1o, y 80-x —
70 mapa non., a B 90-x — 190 mipa gon. Y 2000-2010 pp. 30MTKM TMEPEBUIIIN
170 mnpn nosn. CTaTUCTUYHUIA aHaJI3 TPEHIY MOKa3ye: SKIIO HEe BKUTH TEPMiHOBUX
3aX0JIiB, CyMapHa BeJIMYMHA CKOHOMIYHHX BTpAT BiJ MpHpoHuX Karactpod y 2020-Ti
poku nocsrae 300 mupx gon. 3a OCTaHHI JECATIUITTS HaMITHIOCh HEYXWJIBHE
3pOCTaHHsI KiNBKOCTI KaracTpod 1 IIKOAM BiA HUX, PI3HOMAHITHICTH 1 Xapaktep
MPOTIKAHHS KX SBUII] TOCTIHHO 3MIHIOETHCS 1 yeKIaaasaeThes [ 15-18].

KinpkicTs moctpaskaanux i 3aru0nux B pe3ysbTaTi CTUXidHuX Jux 3a 2011 p. B
MOPIBHSIHHI 13 CEpeHIMY 3HAYCHHSIMHM 332 OCTAHHE JCCATUWIITTS HaBEACHO Ha pHC. 4.

Aedcext mpamy B pissux Budl cruxiiny aux W o 02200 2

JazansHa KifbKicms ROCMpaXGanix Ja2AnBHA KIKICITE SG2UBRUX
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Puc. 4 — KinbkicTh HoCTpaXkaanux i 3aru0nmx B pe3yibrari cTuxidHux aux 3a 2011 p.
B TIOPIBHSHHI 13 CEpPEAHIMH 3HAUEHHSAMH 332 OCTaHHE JECSTHIIITTA

opiuno Ha 3emHii Kymi cepell Oe3iidi NPUPOTHUX KAaTacTpod BHUIUISIOTHCS
HaNOLIBII 3HAYYI, SIK 32 JIOJCEKUMHU JKEPTBAMH, TAK 1 32 EKOHOMIYHUM 30HUTKOM.
Ha puc. 5 1 6 BinoOpakeHi 30UTKH, 3aBIaHl MPUPOJHUMH KaTacTpodaMu 3a mepioj
1980-2008 pp., Ta mokaszaHa ix crpykrypa [19-22].
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Puc. 5 — CepenHniii 30uTok (MJIpA A0J1apiB), 3aNOAISTHUI TPUPOJHAMH KaTacTpodamu

Po3nozin 30MTKIB, 3amomissHUX NPUPOJHMMHU KaTacTpodamu, HaBeICHHH Ha
puc. 6 [22, 23].

18000 noaiit 3a 1980-2008pp. 3arunyno 1600000 noaeit

CymapHWIA eKOHO MIYHUIA 36UTOK Crpaxosi 36UTKK cKnanu
cKnae 2600 mapa. gon. 630 mapa. ao”.

80%

[[] leodianuHi ABKLLA (3eMNETPYCK, LiyHami, BUBEP KEHHSA BY/IKaHiB}

E] MeTeoponoriyHi AsuLLa {LUTOP MK}

EE FiaponoriyHi ABMLLA {NOBeHI, NepeMillleHHA FpyHTIB}

E KnimaTUuHi npouecu {eKcTpemanbHi TemnepaTypu, NOCyXu,
nicosi nowexi}

Puc. 6 — Pozmopin 30uTKiB, 3aN0AiSTHUX IPUPOJAHUMH KaTtacTpodamu
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3 ngaHuWX, HaBEIECHUX Ha pHC. 5 1 6, BUAHO, IO BUTPATH CTPAXOBUX KOMITAHIH,
MOB'SI3aHI 3 MPUPOAHMMH KaracTpodamu 3HA4yHO 30imbIIMIMCA. YacTka
3aCTpaxOBaHUX 30MTKIB CTAaHOBUTH HE OuTbIne 40% BiJx 3araJbHOTO CKOHOMIYHOTO
30uTKy. Y psAi KpaiH, IO PO3BUBAIOTHCS, CKOHOMIYHI 30MTKHU BiJl TPUPOIHHUX
KaracTpo( TMEepeBUIIYIOTh BEIUYWHY BaJIOBOTO HAIIOHAJIBHOTO TPOIYKTY, B
pe3yIbTATI YOO CKOHOMIKA IMX KpaiH MePeXOAUTh B KDUTUIHUHN CTaH.

Sxmo B 2015 poui 30MTKM CBITOBOI EKOHOMIKM BHACTIOK MPUPOIHUX
karactpod Oynu omineHi B 220 mupa monapis CLLIA, mo B Tpu pas3u OUTbIIE HIX y
2010 porri, To Ha moyaTky 2018 poky BOHH BXKe MEPEBHUINIIN cyMmy 30uTKiB 2015
poKy Maibxe B 2 pa3u [24].

Ile 00yMOBIEHO KOMIUIEKCOM Pi3HMX NPHUPOIHHUX 3arpo3 Ta BUKIHKIB. ICHye
TICHHH B3a€EMO3B'S30K MiXK KUIBKICTIO 3arHOJIMX 1 MOTEPIIIAX Bia KartacTpod i
cepenHiM  piBHeM kuTTA [25-27]. Ilpm 3MEHIICHHI BapTOCTI BaJOBOrO
HaI[IOHAJILHOT'O MPOYKTY Ha ofHOro )uTeis 3 10 Tuc. noi. 1o 200—300 mou. Ha pik,
YUCIIO KaTtacTpod, SKUM IiaaBaBcs KoxkeH xkutenb B 19902010 pp., 3pocTae Binx
0.006 mo 6 — B 1000 paszis (puc. 7) [28].
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Puc. 7 — 3anexHicTh MiXK BEJTMYMHOIO BAJIOBOTO HALIOHAILHOTO MIPOIYKTY,
PO3paxOBaHOTO HA OJTHOTO JKUTEIsI KpaiHu, i yrcioM npupoaaux karactpod (N),
SIKUM II1IaBaBCs KOXKEH 11 )KUTEIb

BucHoBku

3 aHanmizy HaBeJGHUX Y JaHiil poOOTI MipKyBaHb IMIOAO TUHAMIKA HPUPOIHUX
karacTpod, colialibHUX 1 EKOHOMIYHUX 30UTKIB BiJl HUX MOKHA 3pOOUTH BUCHOBKH,
TOJIOBHI 3 SIKMX TaKi.

1. 3a ocraHHi JECATWIITTS HaMITWIOCH HEYXWIbHE 3pPOCTAaHHS KUIBKOCTI
MPUPOAHUX KaTacTpod i IIKOIU BiJl HAX, PI3HOMAHITHICTh 1 XapakTep MPOTiKaHHS
LUX SIBHII[ TIOCTIHHO 3MIHIOETBCS 1 YCKIIaIHAETHCSL.

2. BUHMKHEHHS TPUPOAHUX KaTtacTpo) — L€ CUCTEMHE siBHLIE, TOOTO BOHH
BiJI0YBaIOTHCS TIiJ] BILIABOM 0araTh0X YNHHUKIB.
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3. Ipupomui kaTacTpopu MOXKYTh MAaTH MacIITa0H BiJ JIOKAJIBHOI'O [0
rJ100aIbHOTIO, 1 TX PI3HOBUAM OE3MEPEPBHO 301IBIIYIOTHCS.

4. KinpKicTh NPUPOJHHUX KaTacTpod, JIIOJCHKHUX KEPTB 1 EKOHOMIYHHUX 30MTKiB
y CBITi 3 KOXKHUM POKOM Pi3KO 3pPOCTaE.

5. Bunmkna HEOOXigHICTE pO3pOOKM HOBOI cTparerii, €aumHOi Teopii 1
MIPaKTHYHUX METOIIB 3a0e3rleueHHs Oe3MeKH, SKi ImependadaroTh KOMILICKCHHH
iXiJT 10 KaTacTpO(iYHUX CTHUXIHHUX SBUIIL.

6. [l mpakTH4HOI peaizailii HOBOI cTparerii HEOOXiTHO HAIUIUTH HAyKOBO-
TEXHOJIOTIYHUI TMOTEHIiaJ Cy4acHOrO CBITy Ha CTBOPEHHS METOIiB 1 3aco0iB
MPOTHO3YBAaHHS Ta MOMEPEKCHHS 1, MepII 3a BCe, Ha OLIHKY PU3UKY, PO3POOKY
MPEBEHTHBHUX 3aX0/IiB, IONEepeKEeHHS Ta 3a0e3MeueHHs TOTOBHOCTI IO TPUPOAHUX
KaTacTpod i CTUXIHHHX JIHX.
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THE ASSESSMENT OF VISUAL ENVIRONMENT QUALITY
AT SOLOMYANSKY DISTRICT, KYIV CITY

Abstract. The visual pollution is among the environmental problems of modern
urban ecosystems. Thus, visual environment quality is considered an important
element of the quality of life for residents of cities. The formation of the visual
pollution concept has been showed, indicating the lack of uniform formulation. The
differentiation of elements of visual pollution as well as the properties of visual
fields has been performed. The analysis of methods for visual pollution assessment
has demonstrated mostly descriptive character of corresponding research worksro
Some works have been performed using complicated instruments, but their results
are eventually interpreted in descriptive forms as well. The special method of visual
environment quality evaluation has been developed, accounting such parameters as
degree of aggressiveness and homogeneity, pollution with advertisements and retail
outlets, transport and population loading, area and location of green zones, shading
level and presence of landfills. Each parameter included in the assessment is
provided with rating scale and weighting index, which reflects its contribution to
the scenery formed. The method has been applied to the assessment of the visual
environment at the Solomyansky district of the Kyiv City has been performed. The
results demonstrate the high level of visual pollution along the major highways and
streets, namely Borschagivska Street, Vadyma Getmana Street, Kosmonavta
Komarova Avenue, Chokolivsky Boulevard and Povitroflotsky Avenue. The minor
streets, in particular Levanovskogo Street, Nizhynska Street and Valeria
Lobanovskogo Avenue, with predominantly residential buildings demonstrate
predictably lower intensity of pollution, but increased area of low quality visual
fields. The most common element of visual pollution is garbage accumulations,
traffic jams, unregulated retailing and lack of green plantations. The
recommendations on the improvement of visual environment quality have been
formulated, including the need for development of the city’s visual environment
standard.

Keywords: visual pollution; grading assessment; human health effects; quality of
life

Problem formulation

The current state of the environment has undergone a significant transformation and
changes due to large and diverse number of factors that have an impact on all
components of nature. The visual environment, its colour gamma, structure,
dimensions and shapes of the surrounding space have also changed. Still it is obvious
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that people living in urban environment are equally affected by chemical, physical
and aesthetic (visual) factors [1]. The potential effects of visual environment
pollution has started to be a research area since the publication of classic works by
Lynch and followed by a range of research works in modern times [2-5]. Considering
the potential growth of urban areas, making cities safe, resilient and sustainable is a
major challenge.

The urban environment is basically formed of natural abiotic and biotic
components and introduced artificial structures. The combination of all these
elements, perceived by human eye is a visual environment. In other words, it is the
all its diversity and manifestations of material objects around humans — forests,
seafloor, mountains, buildings, structures, interior of residential and industrial
premises, transport infrastructure, skies, etc. [6].

Consequently, human visual environment can be divided into natural and
artificial types. It is quite understandable and obvious that the natural visual
environment fully corresponds to the physiological standards of human vision, since
a person is an integral component of nature and for the dominant time share of our
existence we have lived under natural conditions [7]. With time passing the artificial
environment created by people according to peculiarities and specifics of their living
activity under urban conditions becomes more and more different from the natural.
Such manmade environment includes various visual elements, which damage the
aesthetic quality of the scenery, are called clutter, eyesore or visual pollution objects.
Sightings of garbage at open dumping, curbside wastes, beach trash, badly
maintained or abandon buildings, graffiti, billboards, street banners, advertisement
signs, electronic signs and public LED screens, cables and wires, damaged vehicles
and buildings, smog/ haze and smoke are all considered an eyesore to the viewer in
cities, raising the topic of visual pollution to the level of individual research field,
which is seen in the fundamental works by V. V. Filin and S. Sivaramanan [10, 11].

The new visual elements are not typical for the nature and lead to a range of
adverse effects on humans, including short-sightedness, psychological disorders
(prolonged depression, stress), aggressiveness and fatigue, which have been proved
by a range of research [7, 8, 9]. Furthermore, living in the surroundings filled with
visual pollution objects hinders normal perception of nature, as they stay in such
condition since their childhood [9, 17]. Given this it is very hard to develop frugal
and protective attitude to nature among city dwellers, which worsens this and other
environmental problems.

An important issue of visual pollution is increased accident probability due to
distraction [12] and vice versa — lost ability to grasp information and detect objects
within the visually polluted environment. The latter issue is widely discussed by
scientists, in terms of health effects and provision of information comprehension
under strong visual pressure, as it is seen in the works by Asher et al.,
Henderson J. M. et al., Neider M. B. and Zelinsky G. J., Bravo M. J. and Farid H.
[13-16].

The intensity of this problem is different from city to city, but in order to give
objective comparative analysis of the pollution level it is necessary to develop strict
evaluation procedure and choose representative criteria.

The aim of the given research is to formulate the visual pollution assessment
approach and apply it for the analysis of visual environment quality in one of the
Kyiv city districts.
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Methods and materials

The presence of one such object may be a sign of a time or undergo some more kind
of management, but when these objects are concentrated on a constant basis and
overwhelm citizens —this is a question of visual pollution. In other words the number
of visual pollution elements determines the intensity of visual pollution [18, 20].

The diversity of visual pollution objects and their properties, the subjectivity of
observers, the scale of urban space and lack of measurable parameters are the key
challenges for visual pollution assessment [19]. In most research works there are two
directions of the analysis — some of them concentrate on the methods of visual clutter
detection and characterizing, while the others search for approaches to measure the
reaction of people to this environmental problem. Consequently the methods of
visual pollution assessment could be differentiated into subjective, objective and
intermediate or transitional. The first group is based on some specific equipment
usage for detection of visual pollution objects or human reaction to them. It is mostly
based on the measuring the work of human visual system: the pattern of saccade
formation [10], or the rate of the target objects detection by human eye within the
intensive cluttering of visual field [7, 14, 15].

The intermediate methods involve technical analysis of landscape components
and their numerical representation. They may be based on application of GIS
methods and other geospatial tools [19, 20], photometry instruments [21], and
architectural methods with further numerical evaluation [22].

The subjective methods are based on questioning residents and specialists and
statistical processing of their feedbacks [19, 23]. These methods are easiest to
perform, but in order to reach acceptable level of reliability they have to be based on
vast statistical sample.

Thus, it can be argued that depending on the specific task of the study, any of the
above methods can be applied. However, the assessment of visual pollution will
always include some subjectivity of the approach, since the evaluation is finally
based on people’s opinions.

Despite the method applied it is possible to find a range of research works related
to visual pollution of various cities around the world since the publication of the first
assessment of that kind in relation to the city of Jacksonville in 1985 [9, 11, 12, 17,
19-22]. As for city of Kyiv and other Ukrainian cities the range of research works
are quite narrow. One can find mostly the analysis of landscape attributes of such
cities as Kharkiv, Dnipro, Vinnytsya, lvano-Frankivsk and Kyiv, while the
component of visual pollution is covered in the mentioned works only partially
[24-29]. So, there is a need for detailed analysis of Kyiv city with application of
uniform approach.

Since the object of our research is the territory of the urban ecosystem, the factors
to be accounted in the evaluation of visual environment pollution should include the
elements of eyesore and the quality of visual fields. Eyesore elements included into
the further analysis are transport, crowding, solid domestic wastes accumulation, and
advertising and information materials. There are several factors that worsen the
visual quality of the city: homogeneous and aggressive fields, excess of straight
lines, sharp edges, large planes, reduced area of green plantations and open spaces.
Thus, the quality of visual fields should be evaluated based on the ratio and
repentance of uniform and monotonous elements, presence of attractive elements
suitable for efficient saccade formation.
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For the purpose of the given research the special procedure of visual pollution
level assessment was developed (Table 1). The method involves the rating of the
above mentioned parameters in points, each of which is provided with the weighting
index, according to its relative importance in the formation of visual environment.

The parameters analyzed could be roughly divided into two groups the first group
describes visual fields character, including:

o degree of the visual environment aggressiveness (W1);
o degree of the visual environment homogeneity (W2);

o availability of green zones (W8);
e green belts in front of residential buildings and along the roads (W9).
The second group characterizes of visual pollutants:

Table 1 — Rating of visual environment quality parameters

degree of pollution with advertisements (W3);
degree of transport loading (W4);

degree of population loading (W5);
degree of bus stops loading by public transport (W6);
retail outlets density (W7);
presence of spontaneous and controlled landfills (W10);
shading level (W11).

Parameter Meaning Rating value Weighting
index
1 2 3 4
W1 (the degree of The area of aggressive | < 100 m?; 100-500 m?; 0,2
the visual field visible from one 500-1000 m?;
environment point > 1000 m?
aggressiveness)
W2 (the degree of The area of < 100 m?; 100-500 m?; 0,2
the visual homogeneous field 500-1000 m?;
environment visible from one point > 1000 m?
homogeneity)
W3 (the degree of The number of 1-5; 6-10; 11-20; > 20 0,1
pollution with advertisements elements
advertisements) visible from one point
W4 (the degree of The level of transport the intensity is 0,05
transport loading) intensity <100 cars/h;
100-300 cars/h;
300-500 cars/h;
> 500 cars/h;
W5 (the degree of The number of people |< 100; 100-500; 500-100; 0,05
population loading) visible from one point >1000;
W6 (the degree of The number of public <1, 2-5;6-10; > 10 0,025
station loading with transport vehicles
public transport) simultaneously arriving
at the station
W7 (the retail The number of retail 1-5; 6-10; 11-20; > 20 0,05
outlets density) outlets visible from one
point
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Continuation Table 1

1 2 3 4
W8 (the availability The number of green >3;2;1,0; 0,1
of green zones) zones visible from one
point
W9 (the presence or The number of green green zones are in front 0,15
absence of green areas in front of of residential buildings
areas) residential buildings and | and roads; only in front
along roads of buildings and roads;
green zones are absent;
W10 (the presence The number of 0; one controlled; two 0,05
of spontaneous and spontaneous and and more controlled;
controlled landfills) controlled landfills spontaneous landfills
visible from one point
W11 (the shading The duration of shading | All areas are uniformly 0,025
level) lit; periodically shaded
for several hours; area
is lit up only during
half of day

Study object description

The Kyiv city general plan clearly implies further expansion of residential areas,
which will lead to gradual reduction of suburban natural green zones by turning into
metropolitan area. Moreover, the new residential blocks are densely built up with no
regard to shading effect, and provided with poor green infrastructure. All these issues
are well displayed in the quality of visual environment, which lacks natural elements
of greenery, while homogenous and aggressive fields are overwhelming.

The Solomyansky district of Kyiv is located at the right bank of the Dnieper.
Total area of the district is 40 km? with the total number of about 370 thousands. The
district has a diversified industrial complex, 54 research and design institutes,
6 higher educational establishments and numerous residential areas. According to
the statistical data published at Solomyansky district passport dated by 01.01.2019
the total number of streets at district is 365.

In the frame of experimental work performance it was decided to analyze the
visual quality of the main streets of Solomyansky district and some minor streets
with dense residential districts. The list of streets investigated include:
Borschagivska street, Vadyma Hetmana street, Levanovsky street, Mykoly Golego
street, Nizhynska street, Garmatna street, Kosmonavta Komarova avenue,
Povitroflotsky avenue, Valeriya Lobanovskogo avenue, Chokolivsky boulevard.

Results and discussions

The general overview of the visual environment Solomyansky district shows that it
is not comfortable and imposes risks to the residents.

Borshchagivska Street is located in Shevchenkivskyi and Solomyansky districts
of the Kyiv and its visual environment is predominantly formed of multistory
residential buildings, built with aggressive interior and coloristic style. The biggest
visual problems of the Borschagivska street is concentration of aggressive visual
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fields, number of vehicles, the level of ads pollution (total number of advertisements
reached by human sight from one point of view equals up to 15 elements).

The visual environment at the Vadyma Getmana Street is also significantly
polluted with huge amount of people moving and significant concentration of public
and private vehicles. High concentration of retail facilities, aggressive and
homogeneous fields (due to new residential buildings construction), among all other
studied pollution parameters are typical for this street. Ads are generally located
along the street and very often get into human eyes 25-50 objects, visible from
1 point.

The Levanovsky Street belongs to small streets: its total length is 550 meters. The
most degrading parameters in visual aspect are absence of green zones in front of the
buildings and considerable amount of waste accumulation points. Beneficial to
visual environment at Levanovskogo street is rare points of advertising elements (not
more than 8).

Currently the territory of the Mykoly Golego Street is actively being built up,
which in turn leads to the increasing of aggressive and homogeneous fields,
appearance of shaded areas and garbage storing places formation. Moreover, the
visual environment of the investigated street is also deteriorated by the presence of
retail and ads objects. As for the number of ads elements, advertizing objects are of
medium size and their highest density is observed at the crossroad with the major
streets (19-20 on average). Generally, the state of the street visual environment is
satisfactory, but it is expected to be less comfortable, due to tendency of new
facilities construction along the street.

The Nizhynska Street visual environment quality is moderate. The modern
feature is numerous aggressive and homogeneous fields in the visual field, but here
they are mitigated by green plantations. The tall multistoried bindings are not
dominant, thus in most cases the street territory is uniformly lighted. Intensity of ads
elements along the street is also not very high — not more than 9.

Analysis of visual environment quality of the Garmatna street shows significant
contribution of numerous degrading factors: high density of retail objects and other
small architectural form; significant level of shading and number of vehicles and
people circulating. Aggressive fields dominate over homogeneous. Ads elements are
located at streets cross-section as in previous cases, very often on the houses in the
guantity of 12-15 objects.

The Kosmonavta Komarova Avenue is equally affected by aggressive and
homogeneous fields. Significant impact at visual environment quality is formed by
the transport system functioning and people accumulation. The advertising impact is
moderate — less than 10 objects. Due to the presence of tall residential buildings,
which facades are done in aggressive style, some areas are continuously shaded.

The Povitroflotsky Avenue has plenty of aggressive fields, transport and people
accumulation. Components of visual pollution also include lots of small retail
objects. The impact of advertising objects is also significant: there are ads of
different size from small to big at the investigated territory. The density of ads
element is from 13 to 35 objects.

The Lobanovsky Avenue study reveals that the most damaging parameters are
the impact of aggressive fields and intensive transport loading. However, the
pollution caused by ads at the Lobanovsky Avenue is considerable (up to 20).
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The Chokolivsky Boulevard most significant visual environment pollution
elements are aggressive fields, transportation system pressure, retail objects
distribution and significant number of advertising — up to 22.

Generally, all the studied streets are characterized with poor green infrastructure,
when there are only narrow green belts along the highways. Significant
environmental problem lies in the absence of green parks in the view, which also
contribute to visual disturbances in the street environment, because vegetation is
very efficient visual and aesthetic pollution mitigation factor.

Another typical problem is accumulation of solid domestic waste. During
investigation several controlled garbage bins, which in most cases are overfilled, and
zones, where garbage was spontaneously accumulated, were also found. The
aggressive and homogenous visual fields are also a common problem of all areas.

The grading of the visual environment quality based on the offered method
shows that the Levanovsko Street, Nizhynska Street and Valeria Lobanovskogo
Avenue are the less polluted among all the rest investigated areas. The highest level
of visual pollution is set for the Borschagivska Street, Vadyma Getmana Street,
Kosmonavta Komarova Avenue, Chokolivsky Boulevard and Povitroflotsky
Avenue (Fig. 1).

3,5
3
RN BN e W BN e B B
5 | - - |
1,5 — —
1 -
0,5 +— —
0 T T T T T T T T T 1
X, X, X, X, X, %, > e X >
& & & & & & o' & & &
B <& S e B B » W© B R
@ > & SN d N3 & «©
Q-;Q ,b'(\ A‘\,&? bo\ar \(\\\(\ &"b .&(b 0\’5\,% (\6& ‘f;g\
N A P I I AR
& > & Y SR S
$@ S @ 0(., Qo (\J(\
\\‘b
Normal visual envionment Moderately polluted W Highly polluted

Fig. 1 — Comparative analysis of the total visual pollution levels defined
at the investigated are

Conclusions and Recommendations

In order to reduce the negative impact of visual pollution at Solomyansky district of
Kyiv it is possible to implement specific projects of urban settlements planning
meeting the requirements of comfortable visual environment. There are many such
types of projects along the Globe. The most efficient project in term of ads problem
solving is Sao Paulo Clean City law.
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A range of applied solutions has been developed for the study area:

» Optimization of design solutions for residential buildings and facilities;

+ Implementation of streets greening program;

 Optimization of the transport system;

» Improvement of domestic waste management system;

» Reconstruction of aggressive and homogeneous fields in Environmentally
acceptable way;

» Limitation of advertising intensity.

The primary concern for the Solomyansky district, as well as for all other modern
urban districts, is the facades of building, which are the first to be perceived by
human eye. Most of the investigated sites have a problem of aggressive elements
concentration sourced by residential buildings and industrial facilities. Thus, the
organization of the visual environment in terms of the design decisions should use a
variety of forms and sizes of visible elements and primarily it is applicable to
windows, balconies and loggias. Appropriate implementation of coloristic solutions
at the Solomyansky district is very important too as it will reduce the area of
homogeneous fields. Especially it is true for the Vadym Getman and Borshchagivska
streets. Large planes in architecture of the district are the dominant problem. Such
situation can be managed by separation of such huge areas of facades at more single
elements as a portico, columns, bay windows, decoration.

As for the problem with SDW accumulation, in particular, unauthorized points,
this is the question of ecological culture and education, which should be managed in
appropriate way by the state programs. The authorities may have the positive impact
on the situation by improving the system of waste management in terms of collection
and removal.

In relation to pollution with advertisements it is also the question of legal
regulation. The “visual standard of the city of Kyiv”’ should be developed, specifying
acceptable location, area, quantity, color and style of ads.

Among the top solutions for the problem the improvement of green infrastructure
is one of the best. Vegetation helps to link the diverse elements stylistically into a
single urban planning ensemble as well as mitigate the impact of aggressive and
homogenous fields, traffic and crowding — as they are inevitable elements of a big
city. Buildings greening procedure by vertical and horizontal greening, decoration
of roof by plants and other similar procedures are necessary to be implemented.
Landscaping of roofs at the Solomyansky district is very important: district includes
buildings of different height and for many people roof is a dominant element of
visual environment; in this regard roofs’ greening is very efficient tool for negative
impact reduction.

All these measures for visual pollution decreasing should be supported by
appropriate legislative documents [30-33]. It is necessary to create specific
legislation dealing with the visual pollution; especially it is important for the
development of standard methods of assessment and acceptable levels of the visual
pollution. Thus, there is a need for detailed analysis of visual pollution components
and intensity in order to develop efficient regulations in this field of environmental
safety.
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M.M. Pagomcrka, M.B. FOpkiB, A.B. I'yceBa
OIIHKA BI3YAJIBHOI SIKOCTI JOBKILJLISI COJIOM’SIHCBKOI'O
PAHOHY MICTA KUEBA

AHoTamis. BisyanbHe 3a0pyqHEHHS BXOAWTH IO 4YHCIA EKOJIOTIYHHX IpoOsieM
CyYacHHUX MIChKHUX ekocucTeM. Tak, SKICTh Bi3yalbHOTO CEpPEIOBHINA BBaXKAETHCS
BXJIMBUM €JIEMCHTOM SIKOCTI JKHTTSA JKHUTEJIIB MicT. Y pOOOTI MOKa3aHO MPOIeC
(dbopMyIIIOBaHHA KOHIENINI Bi3yaldbHOTO 3a0pYyAHEHHS, IO CBIAYUTH NPO BiICYTHICTH
ONHO3HAYHOTO BH3HAauYeHHA. [IpoBemeHo audepeHIiamiro eleMeHTIB Bi3yaJIbHOTO
3a0pyIHEHHsS, a TaK0XX BIACTHBOCTEH Bi3yalbHHX TIONIB. AHANi3 METOMIB OI[iHKA
Bi3yallbHOTO 3a0pyJHEHHS TPOICMOHCTPYBaB 3/€OIIbIIOTO OIMHMCOBUIl  XapakTep
BIMTOBIAHMUX JOCTITHANBKUX poOiT. Y psai BUNAAKIB U OLIHKH 3aCTOCOBYIOTHCS CKIaIHI
IHCTpYMEHTaNbHI METOIH, PE3yNbTAaTH SKUX IHTEPIPETYIOTh 3HOBY B OIHUCOBIH Qopmi.
Po3pobneno cneuianbHUN METOJA OLIHIOBAHHS SIKOCTI Bi3yaJbHOTO CEpENOBHINA, KU
BpaxoBy€ TakKi MapaMeTpH, sSK CTYIiHb arpecHBHOCTI Ta OJHOPIAHOCTI, 3a0pyIHEHHS
pPEKIIaMOI0 Ta TOPrOBHMHU TOYKAMHM, TPAHCIIOPT Ta HABAaHTAXKCHHS HACEJCHHS, IUIOLIA Ta
pO3TallyBaHHs 3€JIEHUX 30H, PiBEHb 3aTIHEHHS Ta HAsBHICTb CKyMueHb CMITTs. KoxeH
napameTp, 0 BXOJMTH /IO OL[IHKH, 3a0e3NeUeHUi PEHTHHIOBOIO IIKAJOK Ta BaroBHM
IHIEKCOM, 110 BigoOpaxkae HOro BHECOK y (hopMyBaHHsS BizyaspHOTO JauHmmadty. Jas
anpoOarii MeTomy NpPOBEAEHO OILIHKY Bi3yalnbHOTO cepemoBuima y CoyioM’sSTHCBKOMY
paifoni wmicra KwueBa. PesynpraT IeMOHCTPYIOTh BHCOKHH pIBEHb Bi3yalbHOTO
3a0pyIHEHHS B3OBXX OCHOBHHX aBTOMOOITBHHX JOpIT Ta BYIWIb, a caMe BYJHII
Bopmarisceka, Bymmmi Bammma TI'erbmana, mnpocmnekty KocmonaBta Komaposa,
Yokomicekoro OympBapy Ta [loBiTpodmoTchkoro mpocmekTy. Maii By, 30Kpema
Bynuist JleBanoBcbkoro, Bynuis HikuHcbka Ta mpocnekt Banepis JlobaHoBchKoTO,
3 TEpeBaXHO IKUTJIOBOIO 3a0yZOBOI, JEMOHCTPYIOTh HepeabdadyBaHO — HIDKYY
IHTEHCUBHICTh 3a0pyJIHEHHs, ajie 30UIBIIYIOTh IUIOIlY HU3bKUX SKICHUX IIOJIB 30pYy.
HaiinomupeHimuii  eneMeHT Bi3yanbHOro 3a0pyJHEHHS — 1€ CKyIYeHHS CMITTs,
TPAHCIIOPTHI 3aTOPH, HEPEryJibOBaHa pO31piOHA TOPTIBIS Ta BIACYTHICTh 3CIICHUX
HacaJDKeHb. Po3po0ieH0 peKkoMeHmamili W00 TMOKpAalIeHHS SKOCTI Bi3yaJbHOTO
CepeIoBHUINa, BKIIOYAIOYM HEOOXIHICTh PO3POOKM MICBKOTO CTaHIApTy Bi3yaJbHOTO
cepeoBuIIa.

KaruoBi ciaoBa: BizyanbHe 3a0pyaHeHHS; OaibHa OIIHKA; HACTIIKH AJS 310POB'S
JIIOINHY; SIKICTD KHUTTS
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