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IMPACT OF COVID-19 PANDEMIC ON SINGLE-USE OF PLASTICS IN SOME
AMERICAN FIRMS: POLICY INSIGHTS

As COVID-19 continues to present unimaginable threats to the future of the environment, it is not
impossible to rethink that the continual existence of human race is at stake. More than 60% of toxic
wastes released to the environment are largely contributed by manufacturing and service firms. Hence,
this present study examined the impact of COVID-19 pandemic on corporate waste management program
among selected American firms. A total of 42 notable firms across 3 cities in the US (Detroit, Atlanta and
Houston) were successfully interviewed on their choices to reduce, reuse, recycle and recover their
industrial waste since the outbreak of COVID-19. More than 80% of firms studied often generate plastics
as waste; out of which, all firms (100%) agreed that COVID-19 encumbered their choices to manage
plastic wastes. This study reasoned that COVID-19 will undoubtedly contribute to plastic pollution and
its associated ecological risk in the US if appropriate measures are not painstakingly implemented. This
study therefore recommends that Government and relevant stakeholders should restructure existing waste
management policies and sensitize American firms on grave dangers of plastic pollution and other toxic
wastes in the environment. Meanwhile, this study has great implications for countries in the developing
world. This is because developing countries are already mired with the challenges of managing plastic
wastes in the pre- COVID-19 era and are further overwhelmed with the unprecedented plastic waste
generation during COVID-19. Considering that in Africa and other developing nation, standard waste
management technologies and waste emergency policies to curb the pandemic is lacking or insufficient,
and hence suggesting they may witness more serious impact of plastic pollution. Government at all tiers
should not only make laudable waste management policies to curb environmental pollution, but must
show sincerity of purpose and political-will to implement and enforce these polices to curtail impeding
global impact of plastic pollution aggravated by COVID-19 pandemic.

Keywords: Ecological Risks, Plastic pollution, American Firms, COVID-19 Pandemic

Introduction. The COVID-19 Pandemic has unprecedentedly affected and compromise the
integrity of every existent natural and built system across ecological, economical, socio-cultural, and
political spheres in ways unfathomable. Millions of firms face an existential threat, number of
undernourished people have increased to about 690 million globally, while about half of the world’s 3.3
billion global workforce are at risk of losing their livelihoods [1]. Hunger and poverty rates in developing
climes have increased unprecedentedly as families without the means to earn income during lockdowns
faced great difficulties feeding themselves. Border closures, trade restrictions and confinement measures
have been preventing farmers and agricultural workers from accessing markets, to purchase inputs and
sell their produce, thus disrupting domestic and international food supply chains and consequently
reducing access to healthy, safe and diverse diets [1].

More than 33 million COVID-19 cases and 606,000 deaths have been reported in the US [2] and
several millions lives of people have been lost on a global scale. The deadly impact of COVID-19
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requires desperate, but calculated measures to urgently flatten the curve, and curb the incessant spread of
COVID-19. As a result, countries across the globe including US implemented public health measures
such as self-isolation, social (physical) distancing and compliance with personal hygiene rules,
particularly regular and thorough hand washing [3]. Though stringent measures such as mandatory
national lockdown and border closures were also enforced with remarkable result but the aftermath effect
has increasingly and adversely attenuated food system, labor and productivity as well as the environment.

Indeed, COVID-19 has engendered an economic crisis and a public health crisis in the United
States; lives are disrupted, hospital system driven to its capacity, and economic slowdown aggravated. As
lockdowns slowed the spread of COVID-19, also, the global demand for petroleum collapsed and oil
prices plunged, making the production of virgin plastics from petroleum cheaper than recycling plastics
[4]. The cost margin, in addition to changes in lifestyle of consumers due to COVID-19 heightens the use
of plastic, thereby exacerbating plastic pollution and associated challenges. Furthermore, the global
demand for personal protective equipment (PPE) has led to increased plastic pollution. In China for
example, response to high PPE demand among the general public, health care workers, and providers
made single-use face mask production rose to 116 million per day. [5]. If this scenario should hold true
globally, considering that World Health Organization has called for the escalation of disposable PPE
production [1], this then suggests that the United States could possibly generate a full year’s medical
waste in just about two months [6]. Individual coping strategies, habits and choices during lockdowns are
also increasing plastic demand. More so, packaged home-delivered meal and groceries could contribute
an additional ton of plastic waste as observed in the 8-weeks lockdown in Singapore [7]

Plastics constitutes a major part of every day’s product; their application in the textile, machinery,
medical supplies and food packaging is indispensable. The plastic industry is about the 8" largest
economy in the US, and the global plastic packaging market size is projected to reach 1012.6 billion by
2021, at a growth rate of 5.5% annually, mainly due to increasing demand for PPE and other single-use
plastic products such as masks and gloves [8]. COVID-19 has led to waste emergency due to sudden
intensification of single-use products, panic buying and stockpiling of gloves, masks and other protective
clothing and equipment, and the unusual production of waste from both households and health facilities
[9][10]. Every year, the world generates over 300 million tons of plastics and the trend is still increasing
at an alarming rate with its grave ecological implication [11]. The injudicious use and disposal of plastic
products in COVID-19 era is accompanied with severe environmental consequence, as fossil fuel
combustion and open burning of discarded plastic wastes causes global warming. Similarly, when plastics
are discarded into water bodies, they slowly breakdown into tiny fragments called microplastics,
accumulating and portending dangers to marine animals which feeds on them including humans involved
in the food chain. Hence, biodiversity is at stake and this is why some scientists called the issue of plastic
pollution, a wicked problem. According to Stokes [12], waterlogged COVID-19-related plastic has been
observed on beaches and in water, possibly worsening the challenge of curbing microplastics, if not
thwarting efforts so far made in the past to curtailing microplastics.

Government and its relevant authorities around the world are introducing single-use plastics ban to
alleviate plastic marine pollution. This global effort started in the last decade and unfortunately, COVID-
19 pandemic has compromised the outcome. Studies have raised scientific concerns projecting a more
serious impact of COVID-19 on plastic pollution due to single use of plastics [10][13][14].There is
growing evidence that COVID will increase single use of plastics and hence, the effect would contribute
massively to plastic pollution. Plastic pollution would affect health outcomes due to exposure to toxins
[15]. Filho et al. [13] observed that 58% of household sampled affirmed that COVID-19 pandemic
increased consumption of single use of plastics with increase in food packaging in 50% of households and
of single use of plastic bags in 35% of the households that were sampled. Whilst, this report also observed
that 66% increased the consumption of single use masks, given the mandatory use for health protective
measures. This further raises a major concern, as developing countries without “standard waste
management technologies and waste emergency policies to curb the pandemic” may witness more serious
impact of plastic pollution.

Against this backdrop, this preliminary study intends to assess the impact of COVID-19 on
corporate environmental responsibility (CER) and waste management programs with special interest on
how plastic waste is been managed in firms amidst COVID-19 pandemic. The outcome of findings in this
study could guide ecologists, public health scientist and policy actors to develop new strategy to
circumvent plastic pollution in the community.
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Materials and Method. A total of 42 American firms in 5 sub-sectors of the US economy were
purposively sampled across Atlanta, Detroit and Houston. The sampling design was to reflect a spectrum
of the geographic, cultural, and vulnerability characteristics of the study area. These sub-sectors include
Hotels and Restaurants industry; Automobile Service industry; Food and Beverages manufacturing
industry; Building and Construction industry; and Logistics and Cargo handling industry as depicted in
Figure 1. Majority (45.2%) of firms sampled were hotels and restaurants, others assumed this order:
Automobile Service Companies (28.6%)> Food and Beverages Companies (14.3%) > Building and
Construction (7.1%) > Logistics and Cargo handling companies (4.8%).

B Logistics and Cargo Handling

Building and Construction

28.6%
| Automobile Service

Companies

m Food & Beverages

(Manufacturing)

B Hotels &Restaurants

Fig. 1. Sectorial distribution of sampled firms

The study examined a 4-line of inquiry within its scope of investigation as follows: (a) How often
do you use and generate plastic wastes, on a scale of 1 to 5? (b) Do you have a corporate waste
management program? (c) Has COVID affected corporate waste management program in a negative way?
Yes/No. (d). How serious would you describe the impact of COVID on the recycling effort of your
company? A total of 42 copies questionnaire were administered, and same numbers collected, completely
filled. Qualitative and descriptive analysis were deployed to ascertain and weigh the impact of COVID-19
on CER and waste management practices in firms.

Results. As shown in Table 1, it was clear that all sampled firms use and generate plastic wastes,
33 firms indicated they use plastic products and generate plastic wastes, 6 firms averred they sometimes
use and generate plastic wastes, 2 firms claimed they always do that, while only 1 firm stated they rarely
generate plastic wastes. The respondents followed this order: Very often (78.6) > Sometimes (14.3%) >
Always (4.8%) > Rarely (2.4) > Never (0.00%). This further validates that COVID-19 significantly
impacts the use and accumulation of plastic products and materials [5].

Table 1
Impact of COVID on Corporate Environmental Responsibility and Waste Management Program
VARIABLES F (%)
i. | How often do you use and generate plastic wastes, on a | Always 2(4.8)
scale (1 to 5)? Very Often 33 (78.6)
Sometimes 6(14.3)
Rarely 1(2.4)
Never 0(0.00)
ii. | Prior to COVID 19, does your company have a waste | Yes 42 (100)
management program especially plastic waste? No 0(0.00)
iii. | Has COVID affected corporate waste management | Yes 42 (100)
program in a negative way? No 0(0.00)
iv. | How serious would you describe the impact of COVID | Not at all Serious 0(0.00)
on the waste recycling (or reduction) policy of your Moderately Serious 6 (14.3)
company? Extremely Serious 36 (85.7)

F=Frequency, with % values in bracket.
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Similarly, all the sampled firms as tabulated in Table 1 claimed to have an existing corporate waste
management program that has been negatively impacted by COVID 19, out of which 36 firms,
representing 85.7% of the sampled population firms asserted that the impact was very serious, while the
remaining 6 firms, representing 14.3% of the sampled population claimed the impact was moderately
serious as depicted in Figure 2.

This holds true that COVID-19 pandemic puts extra pressure on regular waste management
practices, and there is an urgent need for a concerted commitment towards a circular economy [10][16],
as firms are pressingly persuaded to avoid virgin plastic (VPET) use and increase recycling of plastic for
corporate environmental responsibility (CER). Environmental health should be prioritized at both global
and regional to attaining United Nations Sustainable Development Goals (SDG).

Discussions and Policy Insights. The findings show that more than 80% of firms sampled use
plastics and generates plastic waste in their operational activities (Table 1). All sampled firms claimed to
having a corporate waste management program prior to COVID-19. This is an indication that sampled
firms are top performers in their corporate environment responsibility (CER). Nonetheless, all sampled
firms in this study admitted that COVID-19 pandemic has negatively impacted their waste management
programs in that plastic wastes are overwhelmingly generated and accumulated. However, more than 80
% (85.7%) agreed that COVID-19 pandemic had an “extremely serious impact” on their choice to
manage plastic waste appropriately. These findings are corroborated by Silva et al. [10] and Awale and
Kumar [17] that COVID-19 has led to increased plastic waste volume due to panic buying and single use
of plastics and hence, exposing the world to several environmental issues. Similarly, Filho et al [13]
observed that 90% of sampled firms indicated “that they intend to reduce the use of single use plastics in
their daily activities after pandemic”. This further corroborates the findings in this study on the serious
impact of COVID on the growth of single-use-plastics.

85,7

Not at all serious (%)
Moderrately serious (%)

Extremely serious (%)

14,3

Fig. 2. Impact of COVID-19 on Firm’s Waste Management Practices

This study thoughtfully embraces the insight about the adoption of circular economy in plastic
production and consumption. As highlighted by Ibn-Mohammed et al. [18], the adoption of circular
economy (CE) — “a systemic approach that satisfies the multiple roles of decoupling of economic growth
from resource consumption, waste management and wealth creation” — has been recognized as a viable
solution to promoting environmental sustainability. The foregoing describes a model of sustainable
production and consumption, which reduces waste to a minimum by simply creating further value to a
product.

Conclusion. The findings revealed that all sampled American firms use and generates lots plastic
wastes but managing volumes of plastic waste generated during COVID-19 pandemic becomes a big
concern. More importantly, it was obvious that COVID-19 pandemic really had “extremely serious”
impact on firms’ choice to responsibly manage plastic waste and other waste resources perhaps because
of the fear of COVID-19 exposure and associated health risks. The impact of COVID-19 pandemic
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coupled with increase in plastic production would add a momentous pressure to developing countries
struggling with handling of plastic waste prior to pandemic

Most industries rely on plastic production in order to function perhaps because of its cheapness and
durability, but the rate at which they are discarded into the environment remains a pressing global
concern. Indiscriminate disposal of virgin plastics and non-biodegradable plastic products by companies
into the ocean poses damning danger to marine life. Several large patches of plastic garbage are floating
in the Pacific Ocean, called Western and Eastern garbage patches. These plastics are non-biodegradable,
and may only break down into smaller pieces of micro plastics, constituting a menace to marine life and
by extension humans who are involved in the food chain of sea foods mostly contaminated by bisphenol-
A [19]. It is therefore pertinent to rethink and optimize plastic recycling, and sustain waste management
strategies that will effectively curtail the ecological footprint of plastic.

Developing countries already encumbered with the challenges of managing plastic wastes pre-
COVID-19, are further overwhelmed with the unprecedented of plastic waste generation amidst COVID-
19, considering that standard waste management technologies and waste emergency policies to curb the
pandemic is lacking or insufficient, suggesting they may witness more serious impact of plastic pollution.
The importance of politics and politicking on the dynamics of waste management is critical in developing
countries [20]. Government at all tiers should not only make laudable waste management policies to curb
environmental pollution, but must show sincerity of purpose and political-will to implement and enforce
these polices to curtail impeding global impact of plastic pollution aggravated by COVID-19 pandemic.
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3 Vuisepcumem Kinwacu,

Lemoxpamuuna Pecnyonika Koneo

BILIMB MAHAEMII COVID-19 HA OJTHOPA30BE BUKOPUCTAHHSA IJIACTMAC
Y JEAKIX AMEPUKAHCBKUX ®IPMAX: AHAJIITUYHA OIIHKA ITOJIITHUK

Ockinekun COVID-19 MPOJIOBAKYE CTBOPIOBATH HeI/IMOBlle 3arpo3u sl MaliOyTHBOTO JIOBKIJLIS,
HEMOXIIMBO IEPEOCMUCIIUTH, IO MOCTIiHE iCHYBaHHS JIOACHKOI PACH MOCTAaBICHO Ha KapTy. bimbie
60% TOKCHYHHX BIAXOAIB, L0 BUKUIAKOTHCS B HABKOJMIIHE CEPEOBHILE, B 3HAYHIIT Mipi CTBOPIOIOTHCS
BUPOOHMYMMH Ta CEPBICHUMH KOMIaHisMu. OTxKe, y IbOMY JOCII/DKCHHI BUBYABCS BIUIMB MaHACMii
COVID-19 na xopriopatnBHy nporpamy yIpaBiIiHHs BiZXOZaMU Cepesl BAOPAHHIX aMEPHKaHCHKHX (QipM.
3aranom onmtano 42 Bigomi ¢ipmu B 3 mictax CLIA (Herpoiit, Atnanra tTa X IOCTOH) 110710 BI/I60py
CKOPOYCHHSI, MOBTOPHOTO BHUKOPHCTAHHS, MEPEPOOKHM Ta YTHIi3alil NMPOMUCIOBHX BIIXOMIB ITiCIs
cnanaxy COVID-19. binbme 80% mocnimkeHux ¢ipM yTBOPIOIOTH IUIACTMACH SIK BIIXO/AM; 3 SIKUX YCi
dipmu (100%) morommmucss 3 TuMm, mo COVID-19 yckmagnue ixHiii BHOIp MO0 TOBODKEHHS 3
IUTACTUKOBUMHU Biaxojamu. Y 1bOMY JOCTipKeHHI ToBeneHo, mo COVID-19, 6e3cyMHIBHO, cripusTUME
3a0pyIHEHHIO IUIACTUKOM Ta IOB’S3aHOMY 3 HUM ekosioriuHoMmy pu3uky B CLUA, skmo BiamosigHi
3axoau He Oyne BHpoBaipkeHO. JlOCHiKeHHS PEKOMEHIye ypsiy Ta BIINOBITHUM 3alliKaBICHUM
CTOPOHAM pECTPYKTYpPH3YBaTH ICHYIOUY TIOJITUKY TIIOBO/DKEHHS 3 BigxoJamu Ta iH(QOpMYBaTH
aMepHUKaHChKi ipMHU TIpo cepiio3Hi HeOe3neKy 3a0py THEHHSI HABKOJIUIITHEOTO CEPEIOBUINA TUIACTHKOM Ta
IHIIMMHU TOKCHYHUMH BijxoJamMu. JIOCIiPKeHHsI Ma€e TaKOXK PEKOMEH/IAIIT JJisi KpaiH, 110 PO3BUBAOTHCSI.
Lle moB’s13aHO 3 THM, 110 KpaiHH, 10 PO3BUBAIOTHCA, BXKE 3IIITOBXHYIHUCS 3 HEBUPIIEHUMHU MTPoOIeMaMu
MOBO/DKEHHS 3 IIACTUKOBUMH Bigxofgamu B emoxy a0 COVID-19 i mie Ounblie mepeBaHTaKeHI
Oe3npeneseHTHIM yTBOPEHHAM IUIACTUKOBUX BiaxoniB mix vac COVID-19. B Adpuni ta iHmmx kpainax,
IO PO3BHBAIOTHLCS, CTAHJAPTHI TEXHOJIOTIT TIOBO/DKEHHS 3 BiIXOJaMH Ta IMOJITHKA MO0 HAJA3BHYANHUX
CUTYyAI[ill TIOBOJKEHHS 3 BIAX0/IaMH BiZICYTHI a00 € HEIOCTATHIMH, 1, OTXKE, MOXKHA IPUITYCTUTH, 1[0 BOHH
MOXYTb OyTH CBIZIKAMH OLIBII CEPifO3HOTO BIUIMBY IUIACTHKOBOrO 3a0pyXHCHHS I/ Yac naHaeMii. Ypsij
Ha BCIX PIBHAX Ma€ HE JIMIIC NPOBOJAUTH HAICKHY IOJIITHUKY LIOJO NOBOUKCHHS 3 BIAXOZAMH JUIs
CTpUMYBaHHS 3a0pyIHCHHs HABKOJHIIHBOTO CEpe/oBHIN, aNe W Ma€ BHSBIATH OIMpICTh Lijei Ta
TIOJIITHYHY BOJIIO ISl BIIPOBA/KEHHS Ta JOTPUMAHHS i€l MOJTITHKH, 00 3MEHIIUTY TJI00ALHIN BILJIMB
TUTACTUKOBOTO 3a0pyJHEHHSI, IO MIOCUIIIOETHCS MaHAEMIEI0 COVID-19.

KurouoBi cjioBa: eKkoJIOrivHI PU3HMKH, IJIACTUKOBE 3a0pyIHCHHS, aMEpHUKAaHChKI (QipMu, MaHAeMis
COVID-19.
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3AXO0/U IIOJ0 3AXUCTY IMPUKAPIIATTA BII KATACTPO®IYHUX ITABOJIKIB
HIJISIXOM AHAJII3Y IX IPUYUH TA HACJIIAKIB ¥ 2008 12020 POKAX

01.01.2021 p. v cknami I®HTYHI" Hakazom pektopa OyB crBOpeHuil 1leHTp mpOrHo3yBaHHS Ta
MONIEPEKEHH TEXHOINEHHO-TIIPOEKONOriyHoi Hebe3neku Ilpukapmarta. 3a ocTaHHI DOKH Ha
IIpukapnarri karacTpodiYHUM XapaKTEPOM BIA3HAYWIMCH ABa HAaBOAKHU: oauH 23-28 munus 2008 p., a
mpyruii 20-24 gepBHa 2020 p. Y cTarTi pO3MISIHYTI OCHOBHI NMPHYMHH 1 HACHIAKU KaTacTpohidHMX
maBoakiB st Ilpukapmnarrs

Hacnigkamu mpoxomkeHHs karactpodiunoro maBoaka 2008 poky cramm — 3arudens 30 Jroaei,
migroruieHHd 41 THC. )XUTIOBUX OVIMHKIB, 34 THC. Ta CIIIBIOCOVIIIE 1 PYHHYBaHHS 671 KM aBTOIUIAXIB.

Cruxig 2020 poky Ha IIpukapmarri Mana OUIBII panToOBUI Xapakrep, HDK noBiHb 2008 poky.
IIporsirom 20-23 yepBHS Ha TepuTOpii OOJIACTI CIIOCTEPITAIMCH IHTEHCHUBHI OHAAW Y BUIIISLAl JOLIY.
Tinbky IPOTATOM IMX ABOX AHIB Bumaio 113 % micsyHoi HOpMU omnaziB. 3a3HayeHE CIPUUMHIIIO Pi3KHUit
MiAii0M BOIM Ta CHJIBHY TE€Uil0, 0COOJMBO B IPCHKHUX paioHax IIpukapmarts.

[IepmonprunHO0 HaA3BUYAMHOI CHUTyallil MOYKHA BBa)KaTW IIOTY)KHI JOIIOBI IIUKJIOHH, IO
rnepeMilaymcs Ha TepuTopito Ykpainu 3 IliBmenHoro 3axony €Bpomu, sKI CHOPUYWHWIM CUJIBHI,
MOJIEKYIH YKE CHIIBHI 3IMBOBI OmMau Ta (hOpMyBaHHs KaTacTpo(igHOTO JOMIOBOTO MABOJKY B OaceifHax
pivok Huictep ta [IpyT.

OmuuMHA 13 OCHOBHHX IIPUYMH BHHUKHEHHS HAJ3BHYAMHMX CHUTYVaIlild CTalo 3AIHCHEHHS
HEKOHTPOJILOBAHOI 1 He 3a0e3nedyeHol BIANOBIAHUMM TEXHOJOTIYHHUMH MPOLECaMU BUPYOKH JIICOBUX
MacHBiB Ha TepuTopii IBaHo-PpaHKiBCHKOI 00J1aCTi, HECAHKIIIOHOBAHE BUAOOYBAHHIM ITICKY Ta I'PABI0 v
pyciax pidoK 1 IpUOEpPeXHUX 3aXHUCHUX CMyrax. BaroMorw MPUYMHOI CTajJ0 TAKOX T€, IO 32 OCTaHHI
pOKH He OyiIo HajaexHO podiHaHcoBaHO X0mHOI Jlep)kaBHOI mporpaMu moa0 OyIiBHHITBA nam0 1
0OeperoykpirieHb pivoK, a TAKOXK PEKOHCTPYKIIIHA 3TMBOBOI KaHaJi3allii, SIKi eKCILTYyaTyIOThCS BXKE JOCHTh
TpUBAIHK TePMiH 0e3 OYAb-IKUX OHOBIICHb.

Ha ocHOBI mpoBeeHOT0 aHai3y 3alpOIIOHOBAHO 3aXOAH MI0JI0 3MEHIIIEHHS! HETaTUBHUX HACIIJIKIB
karacTpodiUHUX TaBOJKIB.

KamouoBi caoBa: maBomok, [lpukaprarrts, exonoriuyna Oesleka, eKOHOMIYHI 30HUTKH,
MOTIEePEKEHHSI KaTacTpod.

IlocTanoBka mpodjieMH y 3araibHOMY BHUIJISIAI Ta 3B'A30K 3 BaKIMBUMH HAYKOBHMHM i
NPaKTHYHUMH 3aBAaHHAMHU. Haj3BuuaiiHi cutyanii TiIposIoridYHOro Xapaktepy (MaBOJKH, IMOBEH,
MiATOTUICHHS, 3CYBH TOIO), MO MPHU3BOIATH O JIFOJCHKUX JKEPTB i BEIMKUX MaTepiallbHUX 30UTKIB,
CHPUYMHSIOTHCA CKIaJHUM HOEIHAHHAM NPUYHH IPUPOTHOTO Ta TEXHOTEHHOTO XapaKTepy, TOJIOBHUMH 3
SKHX € eKCTpeMalibHi aTMoc(epHi omaiu, OCOOJMBOCTI peibedy TepuUTOpii Ta reosoriuHoi OymaoBU
IPYHTIB, HasBHICTb Ta €()EKTHBHICTh 3aXMCHUX MMPOTUIIABOJIKOBUX criopyx [ 1-6].

Tineku 3a ocranHi 30 pokiB Ha TepuTopii YKpaiHH 3HAUHI MABOJKH, 10 MPHU3BEIH 10 BUHUKHEHHS
HAJ3BUYAWHUX CHTYyalil, coocrepiranucs y 1995, 1998, 2001, 2008, 2010, 2020 pokax. Tax,
cepeaHbOPIYHI 30UTKH Bij MaBojAKIB y 1995-1998 pokax cranosuim 6ibiie 900 Ml rpuBeHs, 1999-2007
pokax — monap 1,5 mapz rpuBens, y 2008-2010 pokax — 0113bK0 6 MIIpJI. TPUBEHb.

HeratuBHi HacmiIku BijJ MOBEHEH 1 MaBOAKIB MOXUIHBI Ha 27% TepuTopii YKpainu, e MpoKUBaE
Maibke TpeTHHa HacesjeHHs. HalOinmpiroi Imkoau BiJ HUX 3a3HAIOTHh TIPCBKI Ta MEpearipchbki paiioHu
Kapnar. Lle oOymoBieHo Tum, mo Ykpainceki Kapnatu € 30HOI0 MiJIBUIIEHOTO MABOJKOBOIO PHU3HKY.
[Nacmo Kapnar ¢akTHuHO mepeTHHae CKyMYeHHS Xmap, o (GOpPMYeETbCs Hal ATJIAHTHKOIO. Taka
NPUPOJIHA CHCTEMa TIPU3BOJUTH 10 TOTO, IO B 30HI Kapmat 3a KOpoTKMii Nepio]] 4acy BUHHUKAE BEIHKA
KUIBKICTh OomnaliB i (opMyeTbcs IHTEHCUBHHMM cTik Boau. HaiGinbmmx 30WMTKIB 3aBAAIOTH HAaBOAKH
MIBUAKOTO (OPMYBaHHS Ta PaNTOBOrO BUHUKHEHHS, 3a0e3mneueHicTio Big 10% 1 MeHie, siki ocTaHHIM
4acoOM CTal0Th 9acTO TOBTOpIOBaHuMH [1, 3, 6-8].

Haii6inbin HeGe3neYHMH 32 YMOB (POPMYBaHHS BUCOKHX IABOJIKIB 1 IOBEHEH € pallOHU MIBICHHUX
(6aceiin p. Tuca) ta miBHiYHO-cXigHUX (Oaceitn p. Juictep) cxmuniB Kapnatcekux rip. Lipomy periony
XapakTepHi IMaBOAKHA PI3HOTO TEHE3WCY TMPOTITOM YChoro poky. Yacrorta ix ¢opMmyBaHHS
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HiANOPSAAKOBY€ETHCS IEBHUM 3aKOHOMIPHOCTSIM, SIKi IPOSIBIISIFOTHCS Y UEPTyBaHHI MEPioAiB MiABUIICHOT Ta
HU3bKOi BogHOCTI. CaMe y mepio]] miIBUIIeHO] BOTHOCTI MTABOIKH HAO0YBalOTh 3arpO3JIMBOTO, a HE PIIKO, 1
kaTacTpogiuHoro xapakrepy [1].

SK CBIIYMTH TpaKTHKa, CTaH TEXHIYHOTO OCHALICHHS CHUCTEMH TiJPOMETEOPOJIOTIHHUX
CrocTepekeHb B YKpaiHi BiACTae BiJ] CydacHHX MOTPEO, 10 3HAYHO BIUIMBAE HA PiBEHH MPOTHO30BAHOCTI
PO3BUTKY TOBEHEH, MaBOMKIB 1 MiATOIUIEHHS, a TAaKOXX BIACYTHICTH IIUTICHOTO 3aXMCHOTO KOMILIEKCY
MPU3BOJATH 0 IOPIYHUX 30MTKIB y arpapHoMy, POMHUCIOBOMY Ta COLIaJbHOMY CEKTOpaX €KOHOMIKH
kpainu [9-12].

Tomy MeTo10 cTaTTi € po3poOKa ePeKTHBHUX 3aXO/IiB MO0 3aXUCTY TEPUTOPIi IBOTO PETIOHY Bix
IIKiJJIMBOT i1 TABOJIKIB HA OCHOBI aHANI3y MPUYMH Ta HACIIJKIB HAWOUIBII KaTacCTpO(IYHUX MABOJIKIB 3a
OCTaHHI POKH.

Jnst nocarHeHHS MeTH HeoOXiaHO OyII0 BUKOHATH HACTYITHI 3aBAAHHA:

— IIPOBECTH aHAJI3 MPOXOMKEHHS KatacTpodigamnx maBoakiB B 2008 1 2020 pokax;

— po3po0uTH 3aX0AH 100 3aXUCTy TepuTopii [IpukapnarTs Big WKiIMUBOI Aii MaBOIKIB.

Buknag ocHOBHOro marepiaJy.

Ananiz npoxooicennsa nagooky ¢ 2008 poui.

23-27 numas 2008 poky 3 MBHIYHOTO 3aX0ay Ha Teputopito [IpukapnaTTs mepeMicTHBCS CUITBHUI
JIOIOBUI IUKIOH. 3a iH(OpMAIli€l0 TiAPOMETEOIICHTPY CyMapHa KUIBKICTh omamiB 3a 23-25 numHs
cknana 105-186 mm. 24 mumas 2008 poky B OaceitHax pivok IIpyt ta [[HicTep pi3ko migHSIBCS piBeHb
BOJM, BIIOYJIHMCh CXOJM CEJCBUX IIOTOKIB, IPOWIIIO IMOYATKOBE IMIATOIUICHHS HACEJICHUX ITyHKTIB
00IacTi, MOIIKOHKEHHS Ta pyWHYBaHHsI MILIOX1THUX Ta aBTOMOOUTFHUX MOCTiB. Ha 3aruiaBy BUHILTH BCi
piku 6aceriniB {nictpa i [IpyTa.

Cranom Ha 25 mumHs 2008 poky Bcporo mo IBaHo-®dpaHKiBChKil 00macTi Bxke OyII0 MiATOIIEHO
1763 xutnoBux OyaiBens Ta 1980 rocniomapcbkux crnopyn, moHan 120 ra citbCbKOroCmoAapCchbKUX Yriflb,
po3muTto 11 kM GeperiB Ta OeperoykpirieHb pidoK, MONIKOKEHO Ta MiATOIUIEHO 24 aBTOMOOINTFHUX Ta
30 mimoxigHUX MOCTIB, B TOMY YHCIi OJMH Ha aBTOMOOITBHIN JOPO3i MEep>KaBHOTO 3HAYEHHSI, YaCTKOBO
MOIIKO/KEHO Ta MIiATOIIEHO 29 KM CIJIBCBKMX aBTOMOOUIBHUX JOPIT MICIIEBOTO 3HAUCHHS, ITOBHICTIO
3aToruieHo 6 Bojo3abopiB (B M. IBaHo-®pankiBckky, B M. Kamym, B M. HansipHiii, B M. Spemue, B
cMT. PoxxasiToBi) Ta 1 yacTkoBO B M. Koymomust.

3 MiTOIJICHUX JKUTIIOBUX OYZiBeNb Bxke OyIo BigceneHo moHaxn 5180 d4onoBik.

be3 enexTpornocrayanHs 3HaXOAWIHCH 136 HaceneHUX MyHKTIB MOBHICTIO Ta 31 HaceneHud MyHKT
YaCTKOBO, TOBHICTIO Oyno 3HectpymiieHo 71 Ta wactkoBo 15 JIEIL, 6e3 3B’sa3ky 3amumanuck 259
HaCeJICHUX ITyHKTIB.

B paiionax Ta mictax IBano-®paHkiBChKOT 00JaCTi CKIIAIACh HACTYITHA CHTYaIlis:

Ha mepumopii leano-®@panxiscoxoi micokoi paou Oyno BpstoBano 40, eBakyilioBaHO 5 Ta
BigceneHo 200 4onoBik; MOMKOMKEHO 319 xurioBux OynuHKiB, Oyno 3HecTpymieHo Onu3bko 80%
teputopii ¢. BopunHens (puc. 1, a), 6e3 ra3onocrayaHHs Ta eJIEKTPONOCTayaHHs B M. IBaHO-DpaHKiBChKY
3anuinaBcs Mikpopaiion [laciuna (puc. 1, 0), HOIIKOMKEHO aBTOMOOUILHUI MICT JOPOTH JCPKaBHOIO
3Ha4eHHs 4depe3 p. bucrpuiio-ConoTBuHCEKY B HampsMky M. Kamymi, nmomxkomkeHo 5,4 KM MOJNOTHA
aBTOMOO1IIEHOT Topory, 7,9 kM n1aMOu Ta 5,5 KM OeperoyKpirieHb.

YV Boeopoduancviomy pationi O6yno BpsitoBaHo 20 Ta eBakyioBano 157 wonosik. [linToruieno 35
HaceJIeHUX MYHKTiB (puc. 2, a), 184 xutnoBux Oyausaku (puc. 2, 6) ta 344 kpunuui. be3 enexTpo3s’s3Ky
Ta €HEeProrocTaYaHHs 3aJIMIIAIUCH 35 HACEJICHUX MyHKTIB paiiony, 3pyiiHOBaHO 10 aBTOMOOIIBHHX Ta 22
MIIoxiaHi MoctH, 47,2 kM aBrogopory, 20,3 KM OeperoyKpirieHb.

Y Bepxosuncoxkomy pationi Oyino miATOIUIEHO 26 HAceJICHMX MYHKTIB, MOHam 15 ra
CLIbCBKOTOCTIONAPCHKUX YTi/lb, MOIIKOMIKEHO MOHaA 27 KM aBTOMOOUIBHHMX JOPIr MIiCIIEBOTO 3HAUYEHHS
(puc. 3, a), 18 aBromMoOITBHMX Ta 27 mimoxigaux MoctiB, 300 M GeperoykpiruieHsb. I3 19 HaceneHnmu
MYHKTaMH PaiioHy OYJI0 BiJICYTHE TPAHCIIOPTHE CIIOTYYEHHS.

Ha BykoBenpkoMy nepeBaiii BitOyBCS 3CYB JOPOKHBOTO IOJIOTHA, 10 YHEMOXKIMBHIIO TPOi31 1O
aBTOMOOUIBHIH n0po3i Bepxosuna-Kocis (puc. 3, 6).

Piuku Binuit Ta Yopuuit Yepemorn BuUHILIM 3 pycia Ta 3pyHHYBaJd aBTOMOOLIBHY JOpPOTY
Bepxosuna-binobepizka-UepHiBLii, BiICyTHE OyJIO CLIOTY4YEHHS 3 00JaCHUM LIEHTPOM.

Y I'anuyvxomy paiioni BpsitoBaHo Oyno 17 Ta Bimceneno 855 wonosik. byno migrorueno 2610
JKUTIOBUX OynuHKIB y 31 HacenmeHOMY ITyHKTI paiioHy Ta 1365 xpunuiis (puc. 4, a). I3 cemamu /[yOipmi Ta
T"aniBIi OyIi0 BiZICYTHE JOPOKHE CIIOTYICHHS.
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Puc. 1. Karactpodiunuii naBogok 2008 p. Ha Tepuropii IBano-®paHKiBCcbKOI MicbKOI paau:
a — c. BoBunnens [BaHo-®pankiBcbkoi MickKoi panu; 0 — mikpopaiion Ilaciuna, Byn. XiMikiB
y M. IBaHO-®DpaHKiBChK

a - - 3
Puc. 2. Karacrpogiunmii mnaBonox 2008 p. Ha Teputopii Boropoauancrkoro paiiony:
a — miaToruieHi Bynuni B cMT. boropoguanu; 6 — pyliHyBaHHs OyZiBesb BHACTIIOK 3MiHU pyCiIa Pik

a 0

Puc. 3. Karacrpogiunuii maBonok 2008 p. Ha Teputopii BepxoBUHCHKOr0 paiiony:
a — HACJIIJIKK TIOBEHI B CMT. BepxoBuHa; 0 — akTUBI3allis 3CYBHUX NPOIIECiB B BepXxoBUHCHKOMY paiioHi

be3 razomocrayaHHs 4acTKOBO 3aiMiianucs 3, 0e3 eneKkTpo3B’si3Ky Ta 0e3 eHeprormocradaHHs 8
HaceJICHWX ITyHKTiB paiioHy, 3pyiHOBaHO 1 aBTOMOOUIEHUI Ta 6 MIMIOXIAHUX MOCTiB, 21,9 KM aBTOHOpIT
(puc. 4, 6), 5,4 xm OeperoykpimieHs Ta 1,2 kM gamMou. YacTkoBO MiAMUTO OYII0 5 KIIaJOBHUIIL Ta MOJITOH
TBEPAUX MOOYTOBUX BiX0/iB B ¢. HiMIuH.
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Puc. 4. Karacrpodiunuii naponok 2008 p. Ha Tepuropii I'annubkoro paiiony:
a — MATOIUICH] )XKUTIOBI OyAMHKN B M. ['anmmy; 6 — migToruiena aBromopora [ anmya-bypmtua

YV TI'opooenxiscvromy paiioni Gyno BpsitoBano 20 ta Binceneno 372 ocobu. bymo migroruieHo 90
KUTIOBUX OyIUHKIB y 4 HaceleHHX MyHKTax Ta 66 kpuHuub (puc. 5). I3 c. Jlyka BinCyTHE TpaHCIOPTHE
crionydeHHs. be3 razomnocradanns 3anumanocs c. Jlyka, 6e3 eHepromocTadaHHS 8§ HaceNEeHUX ITyHKTIB
paiioHy, momkokeHo 3 aBToMoO1IbHI MocTH, 302 kM aBTOAODIT, 0,2 KM OEpETrOyKPIILICHb.

a 0

Puc. 5. Karacrpodiunuii naponok 2008 p. Ha Tepuropii ['oponeHkiBcbkoro paiony:
a — MiATOIUIEHHS TOCIIOAApPChKUX OyaiBens B . JIyka;
0 — MiATOTUICHHST HACEIEHOr0 MYHKTY 10 Oepery p. Juictep

Y Honuncoxomy pationi ma na mepumopii bonexiecokoi micokoi paou Oyno BpATOBaHO Ta
eBakyiioBaHo 13 yomnoBik. Bomoro minrorieHo 724 xutnoBux OyJuHKH y 23 HaceJeHUX MyHKTax paloHy
ta 133 kpunuii (puc. 6). I3 cenmamu 3apiuus Ta JIyxku OyJio BiICYTHE JOPOXKHE CIIOTYUCHHS.

be3 razomnocrayanns 3anuinanucs 4 0e3 eeKkTpo3B’ 3Ky 13 Ta O0e3 eHepronocradaHHs 23 HaceleHi
NYHKTH paioHy, 3pyliHOBaHO 16 aBTOMOOUIBHMX Ta 34 MILIOXiTHUX MOCTH, 76,2 KM aBTOAOpIr, 15 KM
Oeperoykpimiens. Mix cenmamu ['ypiiB Ta Ilinbepexoxst Ha p. Csiua tpicHyB Hadromposin. Ilicis
3aKPUTTS 3aCYBOK ITPOBOAMIACH POOOTA 110 300pYy HADTOBUX ILISAM.

Y Kanycvkomy pationi Oyno BpsitoBano 83 Ta eBakyiioBaHo 61 mroauny. [ligTorieno 25 HaceneHux
NyHKTiB, 1992 xwutnoBux OyauHku ta 2200 kpuHHub (puc. 7). Byjio BiacyTHE TOpPOXKHE CHONYyYEHHS i3
cenmamu 300pa, 3aBajka, CtanbkoBa, MoiikiBil, Ta badbun 3apiunuii.

Sanuiraanuch Oe3 rasomocradyaHHs 9, 0e3 enekTpo3B’s3ky 17 Ta Oe3 eHepromocrauanHs 21
HaceJIeHWH MyHKT paioHy, 3pyiiHoBaHo 11 aBTOMOOINBHUX Ta 13 MmiMmIOXigHUX MOCTIB, 3pyiHOBaHO 3,9 Ta
MONIKOJPKEHO 56,050 kM aBTOHODIT, 3,9 KM O€pEeroyKpIIlIeHb.

Y Konomuiicokomy pationi 6yno BpsitoBaHo 377, epakyiioBaHo 1210 ta Binceneno 105 4ojoBik.
[MinTorneno 51 nacenenuii myHKT, 4166 nBOpiB, 6;M3bKO 2808 KUTIOBUX OyiBenb Ta 2530 KPUHUIIS.
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Byno BincyTHe nopoxHe cromydeHHS 13 11 HaceleHMMH NyHKTaMu palioHy, 3pyHHOBaHO &
aBToMOOUTPHUX Ta 107 mmoxigHUX MOCTIB, 3pyHHOBaHO 146 KM aBTOMOOUTBHHX mAopir, 2450 M
Oeperoykpimienb (puc. 8). be3 rasomocrtauanHs 3amumanucs 36, 0e3 eNeKTpo3B’s3ky 25 Ta 0e3
eHepromnocrayanss 31 HaceneHud myHKT paiiony. I[liaToruieHo Oyino ojHe kKiamoBuile B ¢. Bockpecunin
Konomuiicekoro paiiony.

Puc. 6. KatacTpogiunuii nasonok 2008 p. Ha tepuropii JJonuncskoro paiiony:
a — piBeHb BOJAM B MiATOIUICHUX Celax paioHy; O — MiATOIUICHHS IPUCATUOHUX JTUISTHOK HACEICHHSI

a 0

Puc. 7. Karactpodiunuii nasogox 2008 p. Ha tepuropii Kanycskoro paiiony:
a — piBeHb BOAM B MIATOIUICHUX MiAIpUEMCTBaX B M. Kamyr;
0 — MiATOIJICHHS KUTJIOBOrO MacuBy B M. Kaiym

YV Kociecoxkomy paiioni Oyno BpsatoBaHo 9 ta Binceneno 59 vonosik. [linromneno 40 HaceneHux
NyHKTiB, 1444 nBopu, Onu3bko 1235 xutioBux OyauHku, 729 migsaiiB ta 437 KPUHHIIb.

Byio BiicyTHE TOPOKHE CIIONyUEHHS 13 7-Ma HaceJeHUMH IyHKTaMu paiiony (Po3roxu, Beaukuit
Poxxun, Kocmau, IlpokypaBa, bpycrypm, Illemit, Piuka), 3pyiiHoBaHo 86 aBTOMOOIIBHMX Ta 13
MIIIOXITHUX MOCTIB, 3pyHHOBaHO 69,5 KM Ta MOMIKO/KeHO 17 KM aBTOMOOLIBHHMX JOpir, 3,5 KM
Oeperoykpimiens (puc. 9). be3 rasomocrauaHHs Ta €HEPrormocTauyaHHs YaCTKOBO 3ajIMINAIUCS BCi
HaceJIeHl MyHKTU paiioHy. BHacinok cTuxii Ha Teputopii palioHy Bi €JIeKTPO3B 3Ky OYJIO BiAKIIIOYEHO
19 HaceneHUX MyHKTIB.

Y HaosipHusncvromy pationi Bcboro 0yio BpstoBaHo 106 Ta eBakyiioBano 397 oci0. ITiarorieHo
2253 swumiioBi Oyaisii (puc. 10), 522 migBanu kxUTIOBUX OymiBenb Ta 1146 kpuHHUIL y 23 HaceICHUX
NyHKTaXx pailoHy. BHacnimok ctuxii po3MuTo 3 KilaJoBHILA Ta 3 CKOTOMOTHIIBHUKH.

Bynmo BifcyTHE TpaHCHOPTHE CIHOJYYEHHS i3 5 HAcENeHHMMHU ITyHKTaMH, 0e3 Ta30MoCTavaHHs
3aJIMINANIOCh 5 HAcelleHWX IMyHKTIB, 0e3 eJIeKTPOo3B’s3Ky 23 HacelleHI MyHKTH Ta 31 HaceJeHWH MyHKT
paiiony OyB BiApizaHWii BiJg eHepromoctadyaHHs. Y 3B’s3Ky i3 3aromieHHsM Bogo3zabopy KII
,,HalBipHaBoIOKaHaT NPUIIMHEHO BOJOINOCTauYaHHs y palOHHOMY LEHTpi - B M. HansipHa.
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IMomkomxeno 10 aBToM0OOITEHUX Ta 34 MIMIOXiAHUX MOCTH, 18,9 kKM aBTOMOOUTEHUX JIOpIT, 645 M
OeperoykpirmieHHs..

a 0
Puc. 8. Karacrpodiunuii naponok 2008 p. Ha Tepurtopii Kosomuiicbkoro paiiony:
a — TIPOBEJICHHSI aBapiiiHO-BITHOBIIOBAJILHUX POOIT Ha MocTi foporu Komomus - 3aMynuHIli;
0 — MATOIIICHHS JoMOrocoaapcTB B ¢. KopHuy

Puc. 9. Karactpodiunuii naBogok 2008 p. Ha teputopii KociBebkoro paiiony:
a — posmura jgopora T 0913 Troxis — Po3roku;
0 — 3pyitHOBaHu# MicT yepe3 p. Mauna Jlrouka Ha aBTozopo3i T 0902 S6nyHiB — Jlenstun

Y Pocamuncvkomy pationi cuiiaMu OpraHiB YNpPaBIiHHA Ta CHJI BPSTOBaHO Ta eBakylHoBaHO 42
ocobu. bymo minroruieno 193 »xutnoBux OynuHkU Ta 538 kpuaunp y cenax Kosapi (puc.ll, a),
KypaBenvku (puc. 11, 6) Ta cmr. bykadiemi. be3 eHepromocrauanHs 3amumanuchk cena Kozapu Tta
KypaBeHbKH.

Y Pooxcusimiscokomy pationi Oyio miaromieHo 3242 ra CUIbChKOTOCHOAAPChKUX Yriab, 385
JKUTIIOBUX OyziBenb y 38 HaceleHHX IMyHKTax Ta 658 xpunwuib (puc. 12, a). BpstoBano 2 ocobu B cei
Hwxniit CTpyTuH, eBakyHOBYBaTu J10BeN0Ch 48 rpoMasiH.

Posmuro 16 kM OeperoykpirmieHHs, migMuro 17 aBTOMOOUTPHHX Ta 29 MIIMIOXIJIHUX MOCTIB,
MOIIKO/KEHO 8,2 KM aBTOMOOUILHUX JOpir pahioHy (puc.12, 0). YacTKOBO PO3MHTO KJIaJOBHUIIC B
c. Slcens.

Byno BigcytHe nopoxkne crnomydeHHs i3 cenamu Slcenb, I'punbkiB Ta Ky3pmubens, i3 6-ma
HaceJICHNMU ITyHKTaMu OyB BiJICYTHIH €JEeKTpO3B’s130K, y 18-t Oyyo BiicyTHE eHepronocTayanHs. bes
ra3ornocTadyaHHs 3aIULIaIiCh 5 HACEICHUX MYHKTIB.
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Y Cusmuncovromy pationi 6yno minroreHo 3350 ra ciibChbKOTOCIIONAPChKUX yTinb, 1383 KuTiosi
OyxiBmi y 25 HaceneHnx myHkTax Ta 1519 kpunuis. BpsaToBano 136 moneit 3 aux 20 miteit B c. [lpyTiBka,
eBakyarlii mianamo 244 ocodwu.

a 0

Puc. 10. Karacrpogiunmii nasogox 2008 p. Ha tepuropii HaasipHsincbkoro paiiony:
a — M. HangipHa, nigronniena Bysn. Masenu, [I1A; 6 — M. Hansipha, 3atoriena Byn. HoBonpoektHa

a 0

Puc. 11. Katactpodiunuii naBogok 2008 p. na repurtopii PoraTuHcbkoro paiiony:
a — repeBo3ka HaceneHHs B ¢. Kozapi; 6 — migromena Byiuus B ¢. JKypaBeHbKH

Puc. 12. Katacrpogiunnii naBogok 2008 p. Ha Tepurtopii Po:kusaTiBecbKOro paiiony:
a — cMT. POXXHATIB , M ATOIJICHO YKUTIOBUN OYAMHOK;
0 — po3MuTO Oeper y paiioHi aBTOMOOITEHOTO MOcTa cMT. [leperincek, p. JlimauIs
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Posmuro 16 kM OeperoykpimieHHs, mIMUTO 6 aBTOMOOUTRHHUX MOCTIB, HMOMIKOKEHO 16 KM
aBTOMOOUIBHUX A0pir pariony (puc. 13). [liaxromneno knanoswuie B c. [IpyriBka.

Byno BifCyTHE HOpOXKHE CHOIYYCHHS i3 15-Ma HAceICHUMH MyHKTaMmH, i3 22-ma OyB BiICyTHiH
eJIeKTPO3B’5I30K, y 17-x Oymo BIACYTHE eHepromocTtadanHi. be3 ra3omocTadaHHs 3alumIaaucs 17
HACelIeHWX IyHKTiB. BHacmimok po3mMuTts 10 M 3aMi3HAYHOTO MOJOTHA OYyJI0O 3aKpUTO MpPOi3] Ha
3ali3HUYHOMY TieperoHi BunuHiB — 3a00110TiB.

a 0

Puc. 13. Karacrpogiunmii naBogox 2008 p. Ha Teputopii CHATUHCHKOIO paiioHy:
a — PO3MMB i’ 13HOT Joporu 1o ¢. [iutinii; 6 — miaTorieHHs ¢. 3a00I0TIB

Y Tucmenuyvkomy paiionwi ipu poOOTax CHPSIMOBAaHMUX Ha JIKBIJAIIO HACTIJIKIB HaJ3BHYAHHOL
cutyauii Oyjo BpsToBaHo 39 ta eBakyiioBano 2410 oci0. Ilintomneno 2867 xutiaoBux OyauHkis Ta 1697
KPHHHULB Y 35 HaceJIeHuX MyHKTax (puc. 14).

- A W - y . 7 S v

-

Puc. 14. Karacrpodiunnii mapogox 2008 p. Ha tepuropii TucMeHMIIbKOT0 paiiony:
a — M. TucMeHHIIs, 3aTOMIEHO [IEHTPAIbHY BYIIHIIIO;
0 — HiATOIUICHHS XUTJIIOBOTO MacuBy B M. THCMEHHIIs
be3 razonocradanHs 3anmmanuchk ceia Jparomupuanm Tta I[loGepexoks. EnexkTpos3s’szox OyB
BiACYTHIH y cenax bepesiBka, IloGepexoks Ta Pagua. Bimkimioueni Bijg eHepromocTadaHHs Oyiam 8
HaCeJICHUX MyHKTIB paloHy.
[Momkomkeno 10 aBTOMOOUTEHUX MOCTIB, 16,64 kM aBTOoMOOiNMEHUX mopir Ta 10,4 kM
OeperoyKpirieHHs.
Y Tnymayvxomy pationi Bcboro 0yno BparoBano 106 ta eBakyioBano 1114 oci6. [Tixromneno 671
XKUTIOBY OyniBiro, 2018 ra cimbchkorocnogapcbkux yrine ta 141 xpuHumio y 13 HaceleHUX MMyHKTax
pationy (puc. 15).
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Byno BiacyTHe TpaHcmopTHe crionmy4eHHs i3 cenamu HoBocinka, 3onmorta Jluna ta Ilerpunis, Oe3
eJIeKTPO3B’SI3KY Ta EHEepromocTadaHHs 3amumanock 6 Hacenennx myHKTIB (HmknaiB, CMepkis,
Hogocinka, 3onora Jlumna, [Terpuiis, Jlioposa).

a 0
Puc. 15. Karacrpogiunnii naogox 2008 p. Ha tepuropii Tiymanskoro paiiony:
a — miaroruieHHs ¢. HwxkHiB; 6 — miaromena Byi. 3abuyus B c. [lerpumi

ITomkonerno 1 aBTOMOOIMBHUN Ta 6 MMIOXITHUX MOCTIB, 95 KM aBTOMOOITEHUX Aopir, 20,3 kM
OeperoykpirieHHs..

Ha mepumopii Apemuancoxoi micoxoi padu B ¢. MukyauuuH OyJi0o BPSATOBAaHO Ta BiJICEJIEHO 95
oci6. IlinToruieHo 268 momorocmomapcTB, 163 ra CiIbCHKOTOCIOAAPCHKUX YTiAb, 53 miaBamu ta 103
KpUHHMLI y 6 HacelIeHuX IMyHKTaxX MICbKOI paju.

HopoxHe crioyryueHHst Oyiio BifcyTHe 3 ydactkamu Iligctpim, [Toraps, [lanenuna, Mani [lorapw,
Benuxi [Torapu, [lonomuctuii, [Tonsuuis YemeriBebka B ¢. MUKYJIMUKH Ta MiKpopaiioHoM BopoHeHka B
c. S0nyHuus.

bes enektposp’s3ky 3anmumanuce: ¢. Mukymnuus 80 %, c. A0mynunsg- 60 %, cmt. Bopoxrta 60 %.

Enepromnocrauanus 0ys0 BiICyTHE y 6 HACETIEHUX MTyHKTaX.

3arajiom 3pyiHOBaHO 1 Ta MOIIKOHKEHO 6 aBTOMOOIIBHMX MOCTIB Ta 25 MIMIOXiTHUX MOCTIB,
3pyiiHOBaHO 39,4 kM aBTOMOOINBHUX nopir, 4,4 kM OeperoykpituieHHs. Hacmigkamu npoxoDKeHHs
karactpodiunoro narojka 2008 poky cramu — 3arubens 30 srogeid, miaTomieHHS 41 THC. XKUTIOBHX
OyauHKiB, 34 THC. Ta CUIBIOCIIYTib, pyHHYBaHHSA 671 KM aBTONLIAXIB, 561 M mimoxigHOro Mocty, 31 kM
3axucHuX namO i 29 km Oeperoykpimiens. Karacrpodiunnii naBogok y Kapnarcekomy perioHi 3aBaas
30UTKIB Ha CyMy OJIM3BKO 2 MIIPA. TPH.

AHaJji3 npoxomxkeHHst maBoaky B 2020 poui. Cruxis 2020 poky Ha [Ipukapnarrti mana OiIbII
pantoBuii xapakrep HDK moBiHB 2008 poky. Ilporsrom 20-23 wyepBHsS Ha TepuTopii obnacti
CIOCTEpIranych IHTEHCUBHI OMagul y BUIJILAI Jouly. TiNbKM MpOTAroM LUX JIBOX AHIB Bumamo 113 %
MICSYHOI HOPMH OmajiB. 3a3HaueHE CIPHUMHHIIO PI3KMHA IIAHOM BOIU Ta CHIIbHY TE4il0, OCOOJIMBO B
ripcbkux parionax IIpukapnarrs.

B Hacnizok mepeHacHueHHs BOJIOTOIO IPYHTY, Ha BiaMiHy Big 2008 poky, akTUBiI3yBaJHCh 3HAYHI
3CYBHI HIPOIECH Ta CEJEBI MOTOKH, SKHMH 3aBJaHO 3HAYHUX 30MTKIB 00’€kTaM iH(pacTpyKTypH Ta
JKUTTE3a0€3MCYCHHST HACEICHHs, 0€3 TPaHCIOPTHOIrO CIOJYUYCHHS depe3 Iie 3aIMIIMINCh 32 HaceleHi
MyHKTH, KPiM TOTO IMOIIKOPKEHO Ha 17 aBTOMOOUTBHUX MOCTIB Oinbine Hixk y 2008 pori (y 2008 — 232
moctH, y 2020 poui — 249 mocTiB).

Buacnigok inteHcuBHUX omajiB 22.06.2020 B 38 HaceleHHX MyHKTax o0acti OyJo MiJATOIUICHO:
43 xuTnoBux OyauHKH, 92 nBOporocnoapcTsa, 21 nprucaauOHa AiSTHKA, IOHA 5 Ta CLIBIOCIYTib.

23.06.2020 inTencuBHi omaau B KaprnaTcbkoMy perioHi npoJIOBKHIMCH, BHACTIOK YOro BigOyBcs
3HAYHHUM TiAKHOM PIBHIB PidoK Ta BiAOYJI0Ch MATOIICHHS Y 165 HaceneHuX myHKTax: 4596 KUTIOBHX
oynunkis, 6 ®AIIl ta 1 ATC, 8873 npucaauOuux aiasiHok, 3002 miaBaabHUX npuMiiieHs, 3083,56 ra ¢/t
yrigp, 110 kM aBTOHOPIr 3pyitHOBaHO, 427,5 KM aBTOJOpIr HMOMKOMKEHO, 90 MocTiB 3pyitHOBano, 130
MOCTIB MOLIKO/pKEHO, 285 oci06 BimcemeHo, 1850 M Oeperoykpimiens 3pyiiHoBaHo. Kpim TorO,
TIOIIKOJ/PKEHO aBTOMOOUTBHY Jnopory H-09 MykaueBo-JIbBiB, y c¢. MUKyIWUYWH, Ha SKiid BpaHII
24.06.2020 yacTkoBO BiZHOBWIM pyX, a 25.06.2020 pyx Ha pnaHiii aBTOmOpO3i OYB MOBHICTIO
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BigHOBIIeHUH. OpraHi3oBaHo 00’i3HI NUIAXM Ta YaCTKOBO OOMEXKEHO MpPOi3[l HAa aBapiHUX JIUISTHKaX
JIOpIT.

Byno mopymieno TpaHcmopTHe crionyueHHS 3 21 HaceleHWM IyHKTOM BepXOBHHCBHKOTO paioHy
(n.m. bapsinkiB, buctpeup, bina Piuxa, bimoGepizka, BbykoBeup, ['onoBu, ['omommnua, ['pamothe,
I'punsBa, [[zemOpons, 3amaropa, 3emene, llluGene, Koxan, Ilepexpecue, IlpoGiiiniBka, CroBmHi,
Tominsue, Xoporese, A6mynurs, ABipHUK).

24.06.2020 BHACHIJOK TNPOJOBKCHHS BHIIAJAaHHS ONAaiB BifOYJIOCS IMOYAaTKOBE 3aTOTLICHHS
NpUPIYKOBUX OiUIAHOK OacelHiB [uictpa Ta I[lpyra, BHacmigok 4oro BigOynoch MiATOIUIEHHS 263
HaceleHnx MyHKTiB. Beboro mimromeni: 13117 xwurnoBux OymamakiB, 17 DAIL 18101 mpucamnbHIX
ninstHOK, 6193 migBanbHUX mpuMminieHb, 12561 konons3p, 7411 ra c¢/r yrigs, 276 KM aBTOAOPIr
3pyiHOBaHO, 603 KM aBTOJOPIT MOIIKOKEHO, 93 MOCTiB 3pyiHOBaHO, 249 MOCTIB momkopxeHo, 80005
M OeperoykpirieHb 3pyHHOBaHO.

OOMexeHO TpaHCIIOPTHE CIONydeHHS A0 33 HacelneHWX NyHKTIB (4 B TucMeHHMIBKOMY, 5 B
Honuncexomy, 3 B KociBebkomy, 5 B [Nanuupkomy ta 16 B BepxoBuHchKOMY paiioHax).

25.06.2020 B moOpiBHSAHHI 3 MUHYJIMMH AHAMHU IHTCHCHUBHICTh BHUIIAQJAHHS OMAaAiB Ha TEPUTOPIl
00acTi 3HaYHO 3MEHIIWIOCH, BiIOYBaBCsl He3HAUHUM cnan piBHIB pik. [lizTromnennmu 3amummunocsk 202
HaceJICHWX MyHKTU oOmacTi. TpaHCHOpTHE CroMy4deHHs OyJio BiHOBIEHO A0 14 HacelleHMX MYHKTIB,
3anummiiock 19 Hacenenux myHKTIB (2 B Tucmenunpromy, 2 B KociBcbkomy, 3 B HanBipHsiHCEKOMY Ta
12 B BepxoBHHCBEKOMY paiioHax).

26.06.2020 onamu Ha Teputopii obnacti mpunuHUIKcs. Ha Bcix piukax oOmacTi BigOyBcs coan
PiBHIB BOaU 3 J000BOIO iHTeHCHBHICTIO 18-178 cM, kpim pidok [[uictep Ta Bopona, ne 30epiramocs
NIEPEBUILECHHS PiBHSA BOAM HaJ HEOE3NEUHOI BiAMITKOIO, a MOACKYAM BHUXiA Ha 3amiaBy. Iliaxronnennmu
3anumiIock 132 HaceneHUX MyHKTH 00sacTi Ta 3368 KUTI0BUX OYIMHKH.

Tinekn 13 mumas 2020 poky Oyiio MOBHICTIO BiJHOBJICHO TPAHCIIOPTHE CIIONYYEHHS i3 BciMa
HaceJCHUMH ITyHKTaMH 00J1acTi.

Ha puc. 16-18 naBeneno ¢oromarepianu npo ocoOIMBOCTI PO3BUTKY Ta JIiKBimauii Haa3BUUYaiiHOT
CHUTYyalii.

a 0
Puc. 16. Katacrpodiunnii maBogok 22 yepsus 2020 p.:

a — MIATOIUICHHS Ta 3CYB Ha JOpory B ¢. Mukynuuud Spemyancbkoi MP;
0 — HiATOIUICHHS XUTJIOBUX OYAMHKIB B ¢. MukynnuuH SIpemuancrkoi MP

[MepionprynHO HAA3BHYAWHOT CHUTYyalii MOKHA BBaXKaTH IOTYXHUH JIOUIOBHH IIMKJIOH, IO
nepeMimancs Ha TepuTopito Ykpainu 3 [liBgennoro 3axoay €BponH, SIKUil CIPUYHHUB CHIIbHI, TIOJCKY/IH
JIy’)Ke CHJIbHI 3JIMBOBI omnaau Ta (opMyBaHHS KaTtacTpogivyHOro JIOIIOBOrO MABOJAKY B OaceiHax pidok
Huicrep Ta IpyT.

OnmHMMH 13 OCHOBHMX TIPHYMH BHHUKHEHHS HAJ3BUYAiiHOI cHUTyamil crano 3/iiCHEHHS
HEKOHTPOJILOBAHOI 1 He 3a0e3MeueHOi BIIMOBIAHUMH TEXHOJIOTIYHMMH IIpPOLECAaMH BHPYOKa JTiCOBUX
MacHBiB Ha TepuTopii IBaHo-DpaHKiBChKOi 00JacTi, HECAHKIIIOHOBaHE BUAOOYBaHHSIM MICKY Ta TpaBiio y
pyciax pidok i mpuOepeKHIX 3aXUCHUX CMYTax.

BaroMoro NpUYMHOIO CTAJI0 TaKOX TeE, IO 32 OCTaHHI POKU HE OYJIO HAJIEKHO MPO]iHAHCOBAHO
xoaHoi JlepkaBHOI mporpaMu  1Ioa0 OymiBHUITBA JaM0 1 OeperoykpiluieHb pIidoK, a TaKoxXK
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PEKOHCTPYKIIiN 3TMBOBOI KaHaji3alii, IKi eKCIUTyaTyIOThCsl BXKE TOCUThH TPUBAJIMA TEpMiH 0e3 Oyab-sIKHX
OHOBJICHb.

Puc. 17. Karacrpogiunnii naBogok 23 yepsus 2020 p.:
a — MiTOIUICHHS KUTIIOBUX OyIUHKIB 1 MPUCAAUMOHUX TUITHOK y M. ["ammny;
0 — pyiiHyBaHHS aBTOMOOUILHOTO MOCTa y BepxoBHHCHKOMY palioHi

a 0

Puc. 17. Katacrpogiunnii naBogok 24 yepsus 2020 p.:
a — MIJATOIUICHHS JXKUTIOBUX OYJMHKIB 1 mpucaauOHUX AUISHOK y ¢. HukHiB TiaymMaiipkoro paioHny;
0 — OpYIIIEHHS TPAHCIIOPTHOTO CIOMY4YeHHS Y BepXoBUHCHEKOMY paifoHi

BucHoBku.

3axoou w000 3menueHHA He2AMUBHUX HACTIOKI6 Kamacmpogiunux nagooxis.

1. IIporsrom papyroro miBpiuus 2020 poky po3pobieHo JlepxaBHy UiIbOBY Iporpamy
«3anobiraHHs HaI3BUYaiHUM CUTYaLlisIM TOBEHEBOTO MIOXO/DKEHHS Y KaprnaTcbkoMy perioHi»

B i Mmexax nependadeHo:

— CTBOPECHHS HAaBYaJIbHO-BUPOOHMWYOTO IEHTPY 3aro0iraHHs HaJ3BHYAHHUM  CHUTYaIlisM
MOBEHEBOIr0 MoXokeHHs y Kapmarcekomy perioni Ha 0a3i IBaHO-®PpaHKIBCBKOIO HAaI[ilOHAIBHOIO
TEXHIYHOTO yHiBepcutety HadTH i razy (01.01.2021);

— KOMIUIGKCHE OOCTEXKCHHS JUISHOK IIOBEHEBOrO 3aTOIUICHHS 1 MIATOIUICHHS, PO3BUTKY
HEOE3MEUHUX EK30I€0JMHAMIYHHUX IPOIECIB, MOPYIICHb TIiAPOJIOriYHOTO PEKUMY PIYKOBHX pyced,
py#HYBaHb MOCTIB, IUISIXiB, 00’ €KTIB KPUTHYHOI 1HPPACTPYKTYPH;

— IHTerpamito JIICOBOrO i BOJHOTO T'OCIOJAPCTBA 3 ypaxyBaHHSM IPHHIMITY CTajOro BEICHHS
JIICOBOTO TOCTIOZAPCTBA Ta HEOOXITHOCTI aarTaIlii 10 KIIIMaTUIHUAX 3MiH;

— 3IIHCHHUTH OLIHKY Cy4YacHOi 3aJiCHEHOCTI piukoBHX OacelHIiB Ta ii 3MiH 3 BHUKOPHCTAaHHAM
marepianis /33;

— 3aJIICHUTH MPOTAIHMHU BiJl MUHYIHX pyOoK y Kapmarchkux Jicax;

— BH3HAYEHHS JUISHOK Cy4YacHOI Ta MOTEHINHHOI aKTHBi3amii 3CyBiB, celiei, (OpMyBaHHS
MAMOPHUX JISTHOK PIYKOBOMY CTOKY;
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— reosoro-reoizuuHe OOCTEKECHHS MUISHOK MOTCHIINHUX HeOe3meyHux aedopmariiii 3eMHOL
MIOBEPXHI B 30HAX BIUIMBY 3aToIuieHHX consiHux maxt (ConoTBuHcbke, Kamycbke, CTeOHICHKEpOIOBHUIIIE)
ta J[oMOpOBCHKOTO Kap’epy;

— HayKoBe OOIPYHTYBaHHs yJOCKOHAJICHHS CUCTEMH E€KOJOTiyHOro MoHiTopuHTY KapmaTchkoro
perioHy 3 ypaxyBaHHSM 3pOCTaHHS pPYHHIBHOTO BIUIMBY TJIOOaNbHUX 3MiH KJIIMaTy Ha 00 €KTH
KUTTENISUIBHOCTI T2 HABKOJIMIITHE IPUPOTHE CEPEAOBHILIE;

— MIATOTOBKAa MPOMO3WIINA 3 CTPATETiYHOTO IUIaHYBaHHs Oy/IIBHUIITBA aBTOAOPIT M03a MEXKaMH
T ATOTUICHHS TTAaBOJJKAMH 1 IIOBEHSIMH, yIOCKOHAJIEHIX TEXHOJIOTii OyIiBHHAIITBA MOCTIB;

— pO3po0Ka NOMOBHEHb IO HOPMAaTHUBHO-IIPABOBOI JOKYMEHTAlli 3 IPUPONOKOPHUCTYBAaHHSA Ta
OyniaunTBa y Kapmarcbkomy perioHi 3 ypaxyBaHHSAM 3pOCTaHHS PYHHIBHOTO BIUIMBY TJIOOATBHUX 3MiH
KIIiMaTy Ha 00’ €KTH )KUTTEIISUIBHOCTI Ta KpUTHYHOI iHPpacTpyKTypH;

— B MEXXax HAaceJCHUX IIYHKTIB BUHECEHHS MEK BOIOOXOPOHHUX 30H B HaTypYy;

— TPOBECTH IHBEHTAPH3AII0 JKUTIOBOTO Ta HEXHUTIOBOTO (DOHIY, 00 €KTiB iH(pacTpyKTypH B
MEXax BOJIOOXOPOHHHUX 30H PIYOK.

— 10 pO3pOOKH MpOTpaMH 3alydWTH Ha JOTOBIpHIH OCHOBI HAayKOBi i MPOEKTHI OpraHizamii, sKi
mignopsakoBani MiHgoBkimns, JepkBomareHTCTBY, JlepkiicareHTCTBY Ta IHIIUM 3alliKaBICHUM
BiJIOMCTBaM.

2. CrBOpeHHS aBTOMAaTH30BaHOI CHCTEMH NPOTHO3YBaHHS MAaBOJKIB Ta TIOBEHEH, ska O
nepeadavana;

— TMPOTHO3 PAaHHBOTO BUSIBJICHHS MiAHATTS PiBHIB BOAM B pikax KapmaTcekoro periony;

— MPOTHO3 MOXKJIMBOTO 3aTOIJICHHS HACEJIEHHUX ITYHKTIB Ta 00’ €KTiB iHYPACTPYKTYpH;

— 3a0e3neueHHs ONMOBIMIECHHS HACEIEHHS PO 3arpo3y BUHUKHEHHS HaJ3BUYaiHOT CUTYAIIil;

— BigHOBJICHHS poOoTH J[HicTpoBChKOro npoTumaBoakoBoro noyirony IDHTYHI y anunbkomy
palioHi Ta OCHAIEHHS HOTO ABTOMATH30BAaHOK I1H(POPMAIIIHO-BUMIPIOBAILHOK MPOTHIIABOIKOBOIO
cucreMoro mpotsirom 2021-22 pp.

3. CTBOpeHHsI CHCTEMH YIIPaBIiHHS BOJOCTOKOM pPYyCIaMH Pi9OK TpHW HAIMIpHOMY BHIIAJaHHI
noiry. BupimmTy HacTyIHI 3a1a4i:

— ONTUMI3yBaTH TPAEKTOPIIO pycia PivuoK;

— BIJIHOBUTH JTHOTIOTJIMOJIFOBAIbHI POOOTH;

— pO3pOOHUTH CHCTEMY CaHKIIOHOBAaHOTO BHKOPHCTaHHS MilIAHO-TPaBiiHOI cyminm  Jyis
YKPIIUICHHS 1aM0 Ta 1HIIUX TiPOTEXHIYHUX CHOPY/I.

4. TligrotyBatu CHiJibHI MPOEKTH 3 METOIO 3aJTyYEeHHS MIKHAPOIHOI TEXHIYHOI JOIOMOTH B paMKax
Hynaiicekoi Ta J{HicTpoBCEKO cTpaTeriii, a Takox crparerii po3BuTKy KaprnaTcbkoro €Bpoperiony.

5. MiHicTtepcTBy OCBITH 1 Hayku YKpaiHH CHiJIbHO 3 HallioHanbHUM areHTCTBOM BOJHHX PECypCiB
VYkpainu po3risiHyTH TUTAaHHS 11010 301IbIICHHS TUIaHy Ha0opy Ha IH)KEHEPHI CHeliaJbHOCTI OCBITHHOTO
cTyrmeHsi OakanaBp Ha Jep)KaBHY (OpMy HaBYaHHS JUIA 3a0e3leYeHHs KBalli(hikoBaHUMH (PaxiBIsSIMU
ranmy3eid YkpaiHu, siki BHKOPHUCTOBYIOTh BOJY — BOJIOTOCIOJApChKa, arpapHa, Xap4yoBa, €HEPreTHYHa,
xiMiuHa, HadTOra30Ba, TipHUY0-30arayyBaibHa TOIIO, 1 SKi BiTUyBatOTh Ae(IUT B TAKKX CIICI[ialiCTaX.

6. HamioHanpHOMY areHTCTBY BOJHMX pecypciB YKpaiHM 3aiydaTH HayKOBLIB ISl 3IiHCHEHHS
HAYKOBOT'O CYNPOBOJy NPOEKTYBaHHS, OyAiBHULITBA, EKCIUTyaTalii TigpOTeXHIYHUX CHOPYA i, 0cOOIMBO,
MPOTHIIABOJIKOBHX CIIOPYl i 00’ €KTIB, IO EKCIEPTH3H, KOHCYJILTYBAHHSI 1 MOJICITIOBAHHS T1JPOTEXHITHHX
CIIOpYA.

Hactynni nocmimxenHss OyayTh cHnpsiMOBaHI Ha HayKoBe OOIPYHTYBaHHS IaHHMX 3axofiB. Sk
TIEPIIOYEProBi, BU3HAYEHO HACTYIIHI 3a/1adi:

— YIIOCKOHAIICHHS METOJIiB TIPOTHO3YBAHHS KaTacTpoQiuHMX maBoJIKiB [13];

— YIIOCKOHAJIEHHS METOJIB 1 3ac00iB yNpaBIIiHHS BOJIOCTOKOM pYyCIIaMH PIYOK IPH IaBOJKaX,
0c00JIMBO B TIPCHKil MiCIIEBOCTI;

— MOJIENIOBaHHS MOTEHLIHHO HEOEe3MeYHHX TPHUBAIO EKCIUIyaTOBAHMX TiJPOTEXHIYHHUX CIOpPYI
JUIA OLIHKM IX CY4YacHOrO CTaHy Ta pO3pOOJIEHHS 3aXOAiB LIOAO IMONEPEeDKEHHS KaTracTpodiuyHuxX
pyVWHYBaHb.
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MEASURES TO PROTECT PRYKARPATTIA FROM CATASTROPHIC FLOODS BY
ANALYZING THEIR CAUSES AND CONSEQUENCES IN 2008 AND 2020

On January 1, 2021, the Center for Forecasting and Prevention of Technogenic and
Hydroecological Hazards of Prykarpattia was established within the IENTUOG by the Rector’s order. In
recent years, two floods in Prykarpattia were catastrophic: one on July 23-28, 2008, and the second one
on June 20-24, 2020. The article considers the main causes and consequences of catastrophic floods for
Prykarpattia.

The consequences of the catastrophic flood of 2008 were the deaths of 30 people, flooding of 41
thousand houses, 34 thousand hectares of agricultural lands and the destruction of 671 km of roads.

The disaster of 2020 in Prykarpattia was more sudden than the floods of 2008. During June 20-23,
heavy rainfall was observed in the region. During these two days alone, 113% of the monthly
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precipitation norm fell. This caused a sharp water rise and strong currents, especially in the mountainous
areas of Prykarpattia.

The root cause of the emergency can be considered heavy rain cyclones moving to Ukraine from
South-Western Europe, which caused heavy, sometimes very heavy rainfall and the formation of
catastrophic rain floods in the Dniester and the Prut river basins.

Some of main causes of emergencies were the uncontrolled deforestation in Ivano-Frankivsk region
without the appropriate technological processes, unauthorized extraction of sand and gravel in riverbeds
and coastal protection zones. Another important reason was that in recent years no state program for the
construction of dams and bank stabilization, and the reconstruction of stormwater sewerage, which have
been in operation for a long time without any upgrades, has been properly funded.

Based on the performed analysis, the measures to reduce the negative effects of catastrophic floods
are proposed.

Key words: flood, Prykarpattia, ecological safety, economic losses, catastrophe prevention.
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3BbAJIAHCOBAHE PECYPCOKOPUCTYBAHHHA
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1[6aH0-chaHKiechuﬁ HAYIOHAIbHUUL
mexHiuHull yHisepcumem nagpmu i 2asy,
2KapnamCbkuﬁ HAYiOHANbHUL NPUPOOHULL NAPK

CE30HHI KOJIUBAHHSA ®I3UKO-XIMIYHOI'O CKJIAAY BOJAM 3 JI’KEPEJI TA
KOJIOJSI31B B MEKAX IPEMYAHCHKOI TYPUCTHYHOI JECTAHAIII

SlpeMuaHChKa TypUCTHYHA JACCTHUHAINS € MICHEM CKYIMUEHHS BEIMKOI KIJIBKOCTI PO3BIIaHHX
MiI3eMHUX JDKEpeNl TMWUTHOI BOJIW, 3HAYHOI KUTBKOCTI TYPUCTHYHHX TIOTOKIB, PO3MOBCIO/KEHOT
JEIIEHTPATI30BaHOT CHCTEMH BOJOIOCTA4YaHHS, sIKi B CYKYIHOCTI 31 cnenu(ikor TipcbKOTO perioHy i
CE30HHICTIO YTBOPIOIOTH aKTYaJIbHUH U PETYIApHOrO MOHITOpHHTY 00'ekT. IlimzemHi mxepenma Ta
KOJIOZISI31 € BOI03a0e3MeUeHHM JKUTIOBUX 00'€KTIB Ta 3aKJIaAiB PO3MIIIEHHS TYPUCTIB Y IbOMY PETioHi,
a TOMY MOHITOPHHTOBI JOCIIIPKeHHS (Di3MKO-XiMIYHOTO CKIIaAy MUTHOI BOOW 3 MiA3EMHHUX JKEped,
CBEP/UIOBHH Ta KOJIOJISA31B HA TEPUTOPIi € HeoOXiaHicTIO. OXOIIIIOI0YN BECh CIEKTP TeorpadiyHuX BHCOT
TEpPUTOpii MapKy, HaMU OyII0 MOCIIPKEHO NpoOW THUTHOI BOAW TPHPOTHUX JDKEpeN, KPHUHHIb Ta
CBEPJUIOBHH BIIACHHKIB TYPHCTHYHHX Ca/M0 HA BMICT HITPATiB, HITPUTIB, (ochaTiB, aMOHII0, BU3HAYCHO
3arajbHy MiHepalisaliio, 3HaueHHs pH, npoaHanisoBaHO OTpUMaHi pe3yibTaTW Ta HA iX OCHOBI
c(OpMOBaHO BUCHOBKH ITPO BIUIUB C€30HHHUX 3MiH Ha KMBJICHHS MiI3MHUX BOJ.

IIporpama crioctepexeHb BKIItOYaNa [Ba IiAPONOriuHi CE30HU: BECHSHMIT OaraTOBOJHMIA epiof Ta
oCiHHIO MexkiHb 2021 poky. PesynbTatm noCiiuKeHb BKa3yHOTh HA IiIBHUIICHHS BMICTY HIiTpaTiB Ta
3HW)KEHHS BMicTy (ocdariB i amoHil0o B MexeHHWH mnepioa. Croctepiraiv BiIXWJICHHS BiJi HOPMH
noka3Huka pH B IeKUIBKOX OCIHIHKEHNUX Mpo0ax Ta HU3bKY 3araibHy MiHepati3allito BOAU 3 MPUPOTHAX
JUKEpEJL, IO MOXKE MiCTHTH HETaTUBHUII BIUIMB HA 3]0POB’S JIFOMHH DU J0BrOTPUBAIOMY CIIOXKUBAHHI.

HapezeHo MOXkIMBI (pakTopH BILIMBY ACLEHTPAIi30BAHOTO BOJOBIABEACHHS Ta aHTPOIOICHHOIO
HABAHTAXKCHHS TYPUCTHYHMMHU 3aKIaJaMu PO3MILICHHS HA IOTCHUiMHEe 30UIbIICHHS 3a0pyAHCHH
MiI3eMHUX TUTHUX BOJI, BCTAHOBJICHO, III0 CE30HHI KOJMBAHHS BHHUKAIOTh HACAMIIEpE]] BHACIIIOK 3MiH
TOJIOBHHX JIXKEPEIT XKUBJICHHS Ta MPOIECiB AeHITpr]iKallii.

KarouoBi cjoBa: ce30HHI KOJMMBaHHS, (PI3UKO-XIMIYHMN CKJIal, JKEPEIbHI BOJM, HITPAaTH,
SlpeMyaHChKa TYpUCTUYHA JECTHHALIS.

INocranoBka mpo6iaemu. [Ipobnema 3a0pyqHEHHS HITpaTaMu NPUPOJHUX BOAHUX JDKEpeN Ta
KPUHUIb € HAA3BHYAHO TOCTPOIO Ta akTyanbHOI. OcoO0JIMBO BOHA CTOCYETHCS PETIOHIB A€ € 3HAYHA
KUTBKICTh JDKEpeN HaJXOJDKEHHsI HITpaTiB y BOJHI cuctemMd. Hitpatm y mnuTHIH Boai, IO
BUKOPUCTOBYETHCSI MICIIEBIM HACEJICHHSIM Ta TypHCTAMH 3arpOKyIOTh 370POB’I0 JIFOJICH 1 MOXKYTh CTATH
NpUYMHAMH PI3HOMaHITHHX 3axBoprtoBaHb. Ha Ttepuropii KapmaTcbkoro TypHCTHUHOIO peETioHY
BOJIOTIOCTAYAHHS 3/IMCHIOETBCS. B OCHOBHOMY 3 TIiJ3eMHHX BOJl, TOMY 3MIHH B CKJal IHX BOJI
CTaHOBIISITh 3arpo3y €KOJIOT1UHiH Oe3rmelli 1 moTpeOyIoTh MOCTIHHOTO MOHITOPHUHTY Ta KOHTPOITIO.

AHani3 ocTaHHIX gocaimkeHb i myOmaikamiii. [lutanHsM BcraHOBIEHHS (Di3UKO-XIMIYHHX
BJIACTUBOCTEW 1 MOHITOPHUHTY BOAHUX 00’ €KTIB YKPAiHCHKI 1 3aKOPIOHHI BUEH1 3aiiMalOThCsI BXKE JIEKiIbKa
necsatuiith [1,3]. TIpodaemam audysiiHOTO 3a0pyAHEHHS MOBEPXHEBUX 1 MiA3eMHUX Boja Kapmarchkoro
perioHy MpHUCBSYEHI OKpeMi MOCHIDKeHHs 1 Oe3miu myOmikamiéi [4,5]. OmHak HEIOCTaTHHO YBaru
NPUAIICHO caMe CE30HHOMY KOJHMBAHHIO XIMIYHOTO CKJIagy MUTHOI BOAM 3 MiA3EMHUX MPUPOAHUX
JDKEPEeTT Ta KOJIOMSI31B.

Baromuii BHECOK y BHBUYEHHS JDKepen NWTHOI Boau KapmaTchbKOTO perioHy 3poOnin
KpaBunncekwuii P.JI., XineueBcekuii B.K., Kopuemmok M.B., Ctredypak O.M. monorpadii 3 MOHITOPHHTY
npupoaux Boaaux mxepen KHIIII [7]. Uepera A.M., B.A. limenko [8] peTenbHO TOCITiUB CKJIa]] TUTHOI
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BOJIM 3 JDKEpen ACLEHTPali30BaHOTO BoJonocTadaHHA. [IMTaHHS TepUTOpialbHUX HOPMATHBIB SIKOCTI
TiIIPOEKOCHCTEM 3alOBIMHAX TEPHUTOPIH Ta METOOW AOCTiIKEeHb rimpochepu 30kpeMa Kapratcekoro
HIIIT Bxumtoyaroun (akTop TYpUCTHYHOTO HaBaHTaKeHHs BU3Haumin Apxunoa JL.M., Anamenko f1.0.,
ta Manapuk O.M. [11-13].

3anexHicTh MiHepamizamii Ta IHMUX (QI3UKO-XIMIYHUX ITOKAa3HUKIB IMHTHHUX BOJ Ha 370POB’S
MICIIEBOTO HACEJIEHHS JOCIIAMIN B CBOiX poboTax Cadpanos T.A. ta Makienko A.B. [14-15].

Mera Ta 3aBaanHsi po6oTu. MeToro poOOTH CTal0 JOCHIIKEHHSI CE30HHUX 3MiH Ta KOJIHMBaHb
(hi3UKO-XIMIYHUX TIOKa3HUKIB SKOCTI MA3EMHHX JDKEpEeNax IUTHOI BOIW 1 KPUHHUIL B paMKax
PETYIIPHOTO MOHITOPUHTY B MeXax SlpeMYaHChbKOi TYPUCTUYIHOI AeCTHHAIII].

3aBmaHHs JOCHIHKEHHs MOJISATall Y MPOBENCHHI MOJBOBUX Ta KaMepalbHHX poOiT, a came: 1)
Bif0ip mpoO BOIM 3 MPUPOAHUX BOAHHUX JiKepel (MiA3eMHUX BOJ Ta IPYHTOBHX BOJ, a TaKOX IITYYHO
CTBOPEHUX JDKEpENI IHUTHOTO BOAOIOCTAYaHHS, PO3TALIOBAHMX HA TEPUTOPIi TYPUCTUYHUX 3aKJIAIiB
(camn0); 2) ompallfoBaHHA OTPUMAHHX JAHWX; 3) BU3HAYCHHS BIUIMBY CE30HHHX KOJIMBaHb HA PO3IMOJILT
HITpaTiB y NPUPOTHHUX /pKepelax Ta KOJOAA3SX YM CBEpAJOBHHAX; 4) MOpagd CHOXKHBayam, MIOAO0
KOPUCTYBaHHS IIUTHOIO BOJIOIO B IIEPIOHM CE30HHUX KOJIMBAHb.

00’exT i MeToau Aocaimxennsi. Ce30HHI 3MiHHM Ta KIIMaTHYHI YMOBH Malld iCTOTHHH BILTUB Ha
BUOIp MiCITh BiA0OOPY MPOO BOIH IS TOCIiPKESHHS.

Bigibpano 14 npo6 Boau y BepecHi-nucTonaai i kBiTHi-TpaBHI 2021 poky, y nepioll 3 HU3BKOIO
(MexiHp) Ta BUCOKOIO (TOBiHB) BOAHICTIO. OTpuMaHi mpoOu Boau OyJO MPOaHATI30BAHO HAa BMICT
Hitpatie (NO3-), nitputie (NO2-), amonito (NH4"), docdarie (PO+*"), 3aranpHuii BMicT MiHEpaIbHUX
peYOBHH, TOKa3HWUK Ph B rpyHTOBHX BOJaX BUKOPHUCTOBYIOUH OPTaHOJECNITUYHUM, MTOTCHIIOMETPUIHUH,
TUTPUMETPUYHUH, (POTOMETPUIHAN METOAH 1 (HOTOKOIOPUMETPIFO.

3riqHO HOPM Ta PEKOMEHIAIliN AJIS OIEepPaTHBHOTO MOHITOPWHTY, HaMH OYJIO 3aCTOCOBAHO Taki
MOPTaTUBHI MIPUCTPOI Ta pearcHTH:

- GPS-tpexep — GPSmap 60CXx;

- Ph-metp — PH818;

- KOJIbOPOMETPHUYHI aHaTi3| HITPaTIB 1 HITPUTIB, Pocdaris i amoHito — Ptero;

- HiTpaTomip — H401,

- TDS metp — AZ-86031,;

- KOJIbOPOMETPHYHI MeMOpaHHi Tectn — Sensafe.

SIK OCHOBHHMH HOPMATHBHUH JOKYMEHT, IIO KOHTPOJIIOE SIKICHI Ta KUIBKICHI TOKa3HUKH,
BukopuctoByBaBcs [{CanlliH 2.2.4-171-10 [6], Ha OCHOBI SKOTO BW3HAYalaCh MPUAATHICTH BOIU IS
MUTHOTO CIIOKMBAHHS.

Bukian ocHoBHOro Matepiany. [oHHMI CKJTaJl BOJIH 3 JDKEPET CYTTEBO KOJIMBABCS y KOXKHOMY 3i
CTBOpIB BiOOpY Npo0 Ta 3MIHIOBABCS 3aJIGKHO BiJ TiIPOJIOTIYHOTO JKHMBJICHHS JDKEpell Ta ix
pO3TaIIyBaHHS.

BonneBuii nmokasuuk (pH) xapakTepu3ye akKTHBHICTH 10HIB BOJIHIO 1 € OJHUM i3 HAHBa)KJIMBIIIHX
KpHUTEpiiB sIKOCTi Boju. pH Oyab-sikoi muTHOT BoAM Mae OyTu B Mexax 6,5—8,5. Y mepio/1 BECHSHOT TIOBEHI
2021 p. BenmuunHa pH Mana BiZHOCHO cTabiNlbHI 3HAYEHHS B YCiX Mpo0ax 3 cepefHiM MmokasHukoM — 7,94,
VY nepion mexeHi cepenHiit mokazHuk pH knas — 8,16. Cnocrepiraerbcs He3HauHe 301nbIueHHs piBHSI pH
B mepioa MayioBoyist. 301IbIICHHS ITOKa3HUKa 3adikcoBaHo y ctBopi Nel, B mepion moseni e — 10,15, B
nepiox MexeHi 9,30, mo Giblle 3a BCTAHOBIIEHY [UIs MUTHOT BOAX HOpMY. [laHe Kepesio € MPHUKIaaI0M
HasIBHOCTI Ha TepuTopii SpemMuaHCHKOi TypHCTHYHOI HecTHHAUii BOJA, IO MOKHA 3aCTOCOBYBAaTH B
TKYBaJbHO-TIPOPUIAKTUIHHX IUISX.

3rigno umuHOro 3akonomaBctBa J[CaulliH 2.2.4-171-10 momyctmma nHopma HitpariB (NO3)
cxanae <45 mr/nv°’. BifmosifHO, HOPIBHABIIM 3 MM [OKA3HHKOM MPOAHAII30BaHI POOH, BOAH MOXKHA
KOHCTaTyBaTH TOHM ()akT, IO BMICT HIiTpaTiB B yciX mpoOax OyB B Mexkax jonmyctumoi Hopmu. OJHaK
MPOCITiIKOBY€EThCS 301IBIICHHST BMICTY HITPaTIB B OTPUMAaHUX MPo0ax B mepio] MexxeHi. Jleski 3HaueHHs
SKICHOTO CKJIaJy BOJ B MEXXEHHHH Nepio]] B JeKiJIbKa pa3iB OUIbII 3a mepios BeCHAHOI moBeHi (puc.l.).

Haiiuity koHueHTpanio Hirpatis (21,3 Mr/avm®) B mkepenax 6yio 3adikcoBano B OciHHii nepion
y mipo6i Ne 2 (micme Bimbopy mpobu — mpuciiok SIMHa, Jpkepeno Hemojalik Bia joporu). HaiHwmkui
3HAueHHs KOHIeHTpauii Hitparis (0 Ta 0,30 mr/am’) Gyno BusHaueHo y Toukax Nel Ta N7 B pismi
CE30HHI Nepioau, TOUKHM BigOopy mpod posramoBani Ha Teputopii Apemuancekoro [IOH/IB 6insa canubu
Ta Ha TepuTopii ['oBeprsachkoro IIOH/IB. Y BecHsIHMIT 6araToOBOIHUN Iepio KOHIICHTpAITii HITpaTiB Ha
JeIKUX JUITHKaX Bimoopy mpoO Bomu (Ne2, Noe3, Ned, No5, Ne6, Neo7) 3HHM3WIHCS B ACKLIbKA pasiB, IO
MoyKe OyTH OB’ s13aHO 3 iHTeHCH]iKali€lo mpoueciB AeHiTpudikaiii Ta po30aBICHHM.
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Bwicr ioniB amonito (NH4") B mpoGax BifiOpaHux B Imepioj MOBEHi MiABUIICHUI B MOPIBHSAHHI 3
TepiooM MeKeHi, HaibibIIHil 3adikcoBaHmil TOKa3HHK aMoHio ckmagae (0,25 mr/nm®) B mpobax:Nel,
Ne2, No3, Ne4, No5 ta Ne6. Bmict docdaris (PO+*") mocsarayB HalOiIbIIOToO 3adikCOBaHOTO MOKA3HUKA
(0,25 mr/am®) 'y mpo6i Nel B mepios BecHsiHOT moBeHi. Y Beix mpoGax BMICT aMoHiio Ta hocdartis 3HaUHO
BUIIVH T1i]] 9ac TIOBEHI OJTHAK He MepeBHINye A03BoJeHi Ta 3a3Hadenoi B J{CanlliH 2.2.4-171-10 vopmu, a
came <2,6 mr/mm”° (puc.1).

25,00
20,00
=)
I 15,00
by
5]
10,00
0,00 — —
Mpoba Npoba Npoba Mpoba Mpoba Mpoba Npoba
1 2 3 4 5 6 7
H Ph (noBiHb) 10,15 8,35 7,46 7,47 7,60 7,00 7,60
H Ph (mexiHb) 9,30 8,80 8,10 8,00 7,90 7,70 7,30
loH amoHito, mr/am3 (NoBiHb) 0,25 0,25 0,25 0,25 0,25 0,25 0,00
IoH amoHito, mr/gm3 (MmeKiHb) 0,00 0,00 0,00 0,00 0,00 0,00 0,00
m Hitput-ioH, mr/am3 (nosib) 0,20 0,15 0,00 0,00 0,00 0,00 0,00
W HitpuT-ioH, mr/gm3 (MeiHb) 0,05 0,05 0,00 0,00 0,00 0,00 0,00
Hitpat-ioH, mr/am3 (nosiHb) 1,2 1,6 1,8 1,4 1,5 0,9 0,3
Hitpat-ioH, mr/am3 (mexiHb) 0,0 21,3 11,7 8,7 8 54 2,4
®Docdatu, mr/am3 (NoBiHb) 0,250 0,050 0,01 0,05 0,02 0,01 0,05
Docdatu, mr/am3(meridb) 0,000 0,000 0,05 0,000 0,000 0,000 0,000

Puc. 1. IlopiBHsIIbHA XapaKTepUCTUKA (Pi3NKO-XIMIYHOT0 CKJIATYy NPHPOXHUX JTxKepes B
SipemuaHcbKiili TypucTHYHIN JecTUHAII] B epioJ BeCHsIHOI MOBEHi Ta MexKeHi

BonHeBuii mokasHUK KOJOJSA3IB Ta CBEPUIOBUH Yy Tiepiof BecHIHOI moBeHi 2021 p. OyB BigHOCHO
cTallIbHUM, 3HA4YeHHS B ycix mpobax B Mexax 6,62-7,90. YV mepion mexeni mokazHuku pH 6-8,90.
Crocrepiranocst He3HauHe 30inbmieHHs1 piBHS pH B mepion OaratoBoans B mpoOi Ne2 3 moka3HHKOM
10,34.

loHHMI CKJIaJ BOAM 3 KPHHUIB Ta CBEPJIOBUH TEXK CYTTEBO KOJIMBABCS Y KOXKHOMY 31 CTBOPIB
BiZI0OpY P00 Ta 3MIHIOBABCS 3aJISKHO BiJ T1JIPOJIOTIYHOTO KUBJICHHSI KPUHUIIB Ta iX pO3TaIlyBaHHSI.

HaiiGinbiny KoHIEHTpamilo HitpaTiB (37 Mr/aM°) B CBepAIOBHHAX Oyino 3adikcoBaHO B OCiHHIi
nepion y npo0i Ne 2 Ta NeS micue Binbopy npobu M. Spemue ta B c. Mukynuuus 6ins canubu «Hanis i
I». HaiimeHuni 3HaueHns KoHueHTparii Hitpatis (0 ta 0,50 Mr/am’) Oy10 BH3HAYEHO y Toukax Ne6 c.
Tarapis ta Nel m. SIpemue kpununs 6inst odicy Kapnarcekoro KHIIIT mix yac nepioty BecHSHOT IOBEHi.
Y BecHsIHUH Nepio] KOHLIEHTpalii HITpaTiB Ha AeSKUX IUISHKaX BigOopy mpod Boam (Nel, Ne2, Ne3, Ned,
Ne5, Ne7) 3sHM3umacs B IeKinbKa pas3iB aHAIOTIYHO JJO CUTYaIil 3 JUKepeTaMH.

Takoxk, K 1 B TONEpeAHIX Mpobax 3 JpKepell MPUCYTHS NMPOTHIICKHA JWHAMIKA BMICTY 10OHIB
amoHilo Ta (ocdaris. B nmpobax mepiogy MoBeHi crocTepiraeThCsi 30UIBIICHUIT BMICT 10HIB aMOHIO
(NH4") B nmopiBHAHHI 3 NepioloM MaJIOBOAHMUM, HaWOUIBIINI 3a(iKCOBaHUH MOKA3HUK aMOHIIO CKJIalae
(0,90 Mr/mv®) B po6i Ne5. Bmict docdarie (PO") HocsArHyB HaibimbIIOro 3adikcoBaHOTO MOKA3HUKA
(0,25 mr/mm®) y 1poGi Ne2 B mepio/; BECHSIHOT ITOBEHI.

VY Bcix mpo0ax BMICT aMOHit0, HITpaTiB, HITPHUTIB, GocaTiB Ta mokazHuka Ph B Mexkax 3a3Ha4eHUX
B JICanlliH 2.2.4-171-10 (puc.2).

HitpaTHe 3a0pynHeHHs B perioHi JOCHIPKEHb — HECYTTEBE, NMOKAa3HWKM B HOPMI HaBIiTh Y
MaJIOBOAHUH Mepion. Y 6araTOBOAHMI MepioJ BMICT HITPaTiB y BOJI 3 MiI3eMHUX JPKEpe, KOJIOA3IB Ta
CBEpP/UIOBHH OJIM3BKUK 710 TPaHUYHO JOMYCTUMHX, ajie He mepeBuirye iX. 3adikcOBaHO TIIBKU OJIHE
BIIXWJICHHS BiJi HOpMHU mokasHuka PH. OnHak, I TEHACHIS KOJHMBAHHS 3HAYCHHS ITOKa3HUKA
HITPaTHOrO 3a0pyAHEHHS B Pi3HI TigpOJOriuHi) Ce30HM TMOTpeOye MOAANBIIOrO BHBYCHHS IS
BCTaHOBJICHHsI 0araTOpiyHUX AMHAMIYHUX MPOIECIB, TOB’S3aHUX 3 MPUPOAHUMH Ta AHTPOIOTEHHUMH
YUHHUKaMH. SIpeMYaHChKa TypHCTHYHA JECTHHAMLIS — 1€ TYPUCTUYHO PO3BHHEHHMH PETiOH, 3 BEIHKOIO
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KUTBKICTIO TYPUCTUYHUX 3aKJIa/liB PO3MIIIEHHS 1 TYPUCTUYHUX MOTOKIB, AKi 3pOCTAIOTh 3 KOYKHUM POKOM,
a 0co0rBo B nepiox nanaemii COVID.

40,00
35,00
.— 30,00
=
T 25,00
&
& 20,00
15,00
10,00
BN AR R N
0,00
MNpoba Mpoba Npoba MNpoba Mpoba MNpoba Mpoba
1 2 3 4 5 6 7
M Ph (noBiHb) 7,90 10,34 7,29 6,80 6,62 5,58 6,92
B Ph (MmeriHb) 8,10 8,90 7,20 6,10 6,10 6,10 6,00
loH amoHito, mr/am3 (NoBiHb) 0,70 0,25 0,35 0,25 0,90 0,25 0,25
loH amoHito, mr/am3 (memiHb) 0,00 0,00 0,00 0,00 0,00 0,00 0,00
B Hitput-ioH, mr/am3 (noBiHe) 0,15 0,10 0,15 0,18 0,15 0,00 0,00
B HitpuT-ioH, mr/am3 (meKiHb) 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Hitpar-ioH, mr/gm3 (nosiHs) 0,50 2,10 2,7 53 6,3 0 5,9
Hitpat-ioH, mr/am3 (mekiHb) 20,50 37,00 9,9 24,8 37 2,5 2,4
®ocdartu, mr/am3 (NoBiHb) 0,000 0,250 0,1 0,05 0,05 0,05 0
Docdatu, mr/am3(meKiHb) 0,000 0,000 0,000 0,000 0,000 0,000 0,000

Puc. 2. IlopiBHAJIbHA XapaKTepUCTHKA (i3MKO-XIMIYHOT0 CKJIAA1y KPUHULb Ta CBEPAJIOBHH B
SlpemuaHchKiil TYpUCTHYHIN TecTHHALIL B MepPioiu BeCHSIHOI MOBEHi Ta MexKeHi

Cranom Ha 2021 pik 3a manumu caiity karpaty.info B ix 6a3i Oyno 3apeectpoBano Oinbiie 1200
TYPUCTUYHUX 3aKiajiB po3mimenHss [16]. 3a qanumu Kapmnarcekoro HIIIT (TepuTopist SKOTO BXOAMTH B
SpeMYaHCBhKy TYpPUCTHYHY JECTHHALIIO) TYPUCTHYHI IOTOKH JI0 PET10OHY CSrau:

- 2016 - 81099 oci6;
- 2017 - 69222 ocib;
- 2018 - 79840 ocib;
- 2019 -93184 ocib6;
- 2020 - 65404 ocib.

3uaueHHs pocsrim nikoBux B 2019 poriii, ognak B 2020 poIli criocTepiraeThcsi 3HAUHUHN Caj, 1o
3yMOBIIEHO Hacmigkamu cBiToBoi maHzaeMmii COVID Tta nokanbHUME 3axogaMu 3amoOiraHHio  ii
PO3IMIOBCIO/DKEHHS B PeTioHi. 3a nonepenHiMu ganumu B 2021 porti Iporao3yeTbest peKopIHe 301IbIIeHHS
TYPUCTUYHUX TIOTOKIB y 3B’S3Ky 3 MOCIAOJNEHHSAM MaHAEMIYHUX KapaHTHHHUX OOMEXeHb, JOBTil
TYpUCTHYHIA 1HAKTHBHOCTI Ta KOJM MICIEBI TPHUPOIHI PECYpPCH € allbTePHATHBOI 3apyOiKHUM
MOJOPOXKAM.

[IBuaki Temmu 30UTBIIEHHS TYPUCTHYHOI 1HQpACTpyKTypr Oe3 IEHTpalli30BaHOI CHUCTEMHU
BOJIONIOCTAYaHHS Ta BOJOBIIBEJACHHS MOXYTh IMPH3BECTH 10 30LIBLICHHS MOTPAILISHHS HITPATIB Ta
HITPUTIB 10 J’Kepen MUTHOI BOAM, IO MOXKE BHMKJIHMKATH 3aXBOPIOBAHHS, IOB’s3aHi 3 HITPaTHUM
orpyeHHsM. ToMy nipobiieMa BHBYEHHSI CE30HHOT TMHAMIKH 3MiHH TIOKa3HUKIB SIKOCTI BOJ € MPEIMETOM
MOJANTBIINX MOHITOPUHTOBHX JIOCIIJKEHb B PETiOHI.

[IponoHyeTbCs CE30HHMH MOHITOPHHI 3 YPaxyBaHHAM KIJIACTEPHOTO CKYITYEHHS TYPHCTHYHHUX
3aKJIaliB PO3MIIICHHS, aHalli3 KOpeysuil aKTHBi3alii TYpPUCTHYHHMX IIOTOKIB, CE30HHUX KOJIMBaHb
CKJIaJIOBUX MOKA3HUKIB MUTHOI BOJIH.

[loka3HMK 3arajgbHOrO COJIEBMICTY BKa3ye Ha HAsBHICTb y BOAI PO3UMHEHMX MiHEpasiB: HaTpilo,
cyibdary Kajblito, OikapOOHaTIB, Kajlilo, XJIOPHIiB, MarHiro, HeopraHiyHux coneil i iH. Ha piBeHs
MiHepaji3aiii MiJ3eMHUX BOJ, KOJOJA3IB Ta CBEPIJIOBMH BIUIMBAIOTH. T'COJIOTIYHI OCOOIMBOCTI
MICIIEBOCTI, 3JIMBOBI CTOKM MICT Ta CLJI 1 CTIYHI BOAU JACIIEHTPAI30BAHOTO BOJOBIIBEACHHS TYPUCTUIHUX
3aKJIaJiB po3MileHHs [9].

MakcumanbHe 3HaUCHHsI MiHepaJi3alii BOJH y CTBOpaX yCiX IMyHKTIB TiAPOXiMIiTHOTO MOHITOPHHTY
JOCATIIO Y Tepion ociHboi Mexeri (464 mr/mv® ). Tlepesumenns TIK (1000 mr/nv®) He 3adikcoBaHo.
InsgxoM NOPIBHSJILHOTO aHANi3y BCTAHOBIIEHO HU3BKY 3aJICKHICTh MiA3€MHUX JUKEPEIbHIX MUTHUX BOJ,
KOJIOZISI3iB Ta CBEP/JIOBHH BiJl CE30HHOCTI Ta PEXUMIB KUBJICHHS MMiA3eMHUX BOJ (puc.3).
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Puc. 3. IlopiBHsIJIbHA XapaKTepUCTHKA MiHepaJsizauii NPUPOIHMX JKepeJa Ta KOJ0AA3IB B
SlpeMmuaHchbKiil TypucTHYHIN 1ecTUHAI] B epiogu BeCHAHOI MOBEHI Ta MexKeHi

B Ginpmiocti mpo6 Boau 3 MPHPOIHUX JKEpen 3adikcoBaHO HM3BKWE piBEHb MiHEpalizaiii, 1o
NPY TIOCTIHHOMY CIIOKMBAHHIO TaKMX BOJ| MOXKE TPU3BECTHU JI0 BUMUBAHHS 3 OPraHi3My COJIEH Ta MaTH
HETaTHUBHUH BIUIMB Ha 3J0POB’S JIFOJIUHHM i CTaTH IPUYMHO0 BUHUKHEHHSI XPOHIYHUX 3aXBOPIOBAHD TAKHX
AK: Kapiec, paxiT, OCTEONnopo3y, CeplieBO-CyIMHHUX 3aXBOPIOBaHb. [[prunHa maTomorii BariTHOCTI KiHOK
Ta TIEPTOHIYHMX XBOPOO TaKOX IIOB’S3aHI 3 BXKMBaHHSAM BOJM 3 HU3BKUM BMicToM coumerr [10].
[TixBuIeHa JTy»XHICTh BOJ pOOUTH iX JOIILHUMU JJIs 3aCTOCYBAHHS IIPH MATOJIOTIT TaCTPOAYOACHAIBHOT
30HHM, KOBUOBHUBIIHUX LUIAXIB Ta MEYiHKKM. Bony mux Jpkepen MoKHaA Kiacu(ikyBaTh sIK JiKyBaJIbHO-
cronoBy. [Ipore ciin maM’siTaTé PO Te, IO MOCTIHHO BXKWBAaTH MOXHA TLTBKU CTOJIOBY Boay. Bei iHmmi
BUJIM MiHEpaJIbHUX BOJI MOBUHHI 3aCTOCOBYBATHCH MiCTIsl KOHCYJIBTAIIIH 3 JTIKApEM.

s monepeIKeHHsl HETaTUBHOTO BIUIMBY HITPATiB Ta HU3BKOTO PiBHS MiHepamizaiii Ha 310pOB’s
HACeJICHHS Ta 3alo0iraHHs BHHUKHEHHIO OTPY€Hb 1 3aXBOPIOBaHb C(HOPMOBAHO OCHOBHI ITOpaad
CIIO’KMBaYaM I0JI0 PEKUMIB KOPUCTYBAHHS MTUTHOIO BOJIOIO B TIEPIOIN CE30HHHUX KOJMBAHB:

- BXHBaTH ackopOiHOBY KHCIIOTY, peTHHON (BiTaMiH A, anbda-Tokodepon), Bitamin €, TaHiH,
UCTETH, SAKi 3/IaTHI MMOCIA0NTH HETaTUBHUI BILTUB HITPATIB Ha JIFOJCHKUI OpraHi3M;

- BUKOPHCTOBYBaTH IOOYTOBI CHCTEMH 3BOPOTHHOTO OCMOCY 3 MiHepasli3aliiHUMH KapTpUIKaMu
Ta QUIBTPH, IO TOTIOMOKE 30aJTaHCYBaTH MiHEPAIBHUI CKIIa]l BOJIH.

Bucnosku. [Ipobnema HiTpatHOro 3a0pyAHEHHS NMUTHOI BOIW B SIpeMuaHCHKIM TypUCTHYHIN
JIECTHHAIII] 32 OTPUMaHUMM HAMU JIaHUMHU HE € KPUTUYHOIO. [IpOoCIiIKOBY€EThCSI He3HAYHE 301IBIICHHS
3a0pyIHEHHS MiI3€MHUX BOJI HITpaTaMy B MaJIOBOJHMI mepioj. Taka TeHIEHIIs MOKe OYTH IMOB’s3aHa 3
TUM, WIO BMICT HITPaTiB Yy TiJ3eMHUX BOJAX KOHTPOIOETECS PI3HOMAHITTSIM TPUPOJHUX 1
AQHTPOIIOTEHHUX (AaKTOpiB. 3HAYHMN BHECOK HITPATiB y MiA3eMHI BOAM BinOyBaeTbcs 3 3aKJIadiB
TYPUCTUYHOI 1HIYCTpii, AKi CTaHOBIATH OLIBLIY YACTHHY 3€MEJIbHUX YTi[b Bifl 3arajbHOrO >KUTIOBOTO
3eMJICKOPHCTYBaHHS.

Hitpatn HaaxonsTh, TOJOBHUM YHHOM, 13 TIOBEPXHEBHMM CTOKOM, IO MICTUTh 3aJUILKU
BUKOPUCTAaHUX a30THHX CIIONYK. TakoX [DKEpeIoM HITpaTiB Ajsl MOBEPXHEBHUX BOJ MOXYTh CTaBaTH
MiI3eMHI Y 30HaX PO3BaHTAKEHHS y MoBepxHeBi Boau. Came MiI3eMHi BOJM CTAIOTh TOJIOBHHM JIKEPEIIOM
HITpaTIB y TepioJi MEXEHI, KOJIH XUBICHHS MMOBEPXHEBUX BOJ BiJIOYBA€ThCS MEPEBAXKHO 32 PaxXyHOK
MiA3eMHOTO CTOKY. ToMy HeoOXimHO OibII AETaNbHO MPOAaHANI3yBaTH B3a€EMOMII0 BIUIMBY IMiJ3€MHUX
BOJI Ha MOBEPXHEBi. [CHY€ BelMKa KiJbKICTh 1HIINX JPKEPEN HaJAXO0/PKEHHsI HITpaTiB, pocdariB Ta aMOHII0
y MiJI3eMHI BOJHM OKPIM TypUCTUYHOI iH(PPACTPYKTYpH: CTiUHI BOJM TBAPUHHUX KOMILICKCIB, BUIOOYTOK
KOPUCHMX KOIAJIUH ,MICbKi CTi4Hi BOJH.

Pesynbpratu mocniaKeHHsS AEMOHCTPYIOTh HasiBHICTh 3HAYHHUX MMPOCTOPOBHX Ta CE30HHUX KOJIHBAHb
BMICTy HITpaTiB, aMoHil0 Ta ¢ocdariB y MiA3EMHHX MUTHUX JDKEPEIbHHX BOJAaX, KPHUHHUIIX Ta
cBepuToBHHAX. [IpOCTOpOBI KOMMBAaHHS TIOB’sI3aH1 3 PI3HOMAHITHUMH JpKepeaMu HaIXOMKCHHS HITPAaTiB
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y Tig3eMHI BOAM Ha TepuTopii SIpeMYyaHCHKOI TYpUCTHUYHOI JNECTHHAIl, 1[0 BHHUKAIOTH HacaMIiepel
BHACIIITOK 3MiH TOJIOBHUX JIKEPEIT )KUBJICHHSI Ta TIPOIICCiB IeHITpUbIKAIii.

Takox, COPMOBAHO MOPATU CIIOKMBAYaM BOJYU 3 HU3BKOK MiHEpaIi3allilo, MO0 KOPUCTYBaHHS
MTUTHOIO BOJIOIO B TICPIOJIA CE30HHUX KOJIMBAHb.
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SEASONAL FLUCTUATIONS OF PHYSICO-CHEMICAL COMPOSITION OF
WATER FROM SPRINGS AND WELLS IN YAREMCHE TOURIST DESTINATION

Yaremche tourist destination is a place of the accumulation of a large number of explored
underground springs with drinking water, a significant number of tourist flows, a widespread
decentralized water supply system which together with the specifics of the mountain region and
seasonality form an object relevant for regular monitoring. Underground springs and wells supply water
to residential facilities in the region, and therefore monitoring studies of the physical and chemical
composition of drinking water from underground springs and wells on the territory of Yaremche tourist
destination is necessary. Covering the full range of geographical heights of the park, we have studied the
drinking water quality of natural springs and wells in the private tourist estates for nitrates, nitrites,
phosphates, and ammonium, determined the total mineralization, pH value, analyzed the results and based
on them the impact of seasonal changes on the groundwater feed.

The observation program included two hydrological seasons: the spring high water period and the
autumn dry period of 2021. The results of studies indicate an increase in nitrate content and a decrease in
phosphate and ammonium content in the dry period. Deviations from the pH norm in several studied
samples and low total mineralization of water from natural springs were observed, which may have a
negative impact on human health during long-term consumption.

Possible impact factors of decentralized drainage and anthropogenic load of tourist establishments
on the potential increase in groundwater pollution are provided, it is established that seasonal fluctuations
occur primarily due to changes in the main feed sources and denitrification processes.

Key words: seasonal fluctuations, physicochemical composition, spring waters, nitrates, Yaremche
tourist destination.
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PUBLIC AWARENESS, KNOWLEDGE, ATTITUDE AND PERCEPTION ON
MICROPLASTICS POLLUTION AROUND LAGOS LAGOON

Microplastic pollution is now globally flagged as a foremost menace to livelihoods, biodiversity,
and public health due the pervasive nature of plastic wastes, poor knowledge of its ecological impact and
poor attitude towards sustainable waste management practices. Hence, this paper explores public
awareness, knowledge, attitude and perception on Microplastic pollution and its ecological health
implication through a survey data collected from residents, students, fishermen and local tourist around
Lagos Lagoon, a significant area in Lagos. This study relied on psychometric model of inquiry (through
indirect questions} were employed to extrapolate the study’s unbridle goal. Data were collected, coded
and analyzed using descriptive statistics and inferential statistics on the IBM SPSS 28 version. Findings
revealed that though awareness on microplastics was apparently high (over 50%), however, public
knowledge was fairly acceptable and poor perception of Microplastic pollution was observed.
Respondents (with a mean attitude score of 3.40+1.485) generally shows a good attitude towards learning
more on this subject and a shared commitment to support government through cleanup volunteering and
advocacy. This study succinctly observed that a good number of respondents that were aware about
microplastics and its associated risks had the knowledge through social media campaigns, followed by
internet sources. In light of this findings, this study recommends that government, academia and relevant
stakeholders should intensify efforts to educate the public more on sources, contamination, fate and
effects of microplastics and other issues of public health importance through massive campaigns, learned
community activities and strategies that may reinforce positive environmental attitude.

Keywords: Microplastic pollution, Public perception, Environmental Education, Lagos Lagoon

Introduction. Annually, humans produce about 400 million tons of plastic globally and a
remarkable portion of this plastic is depleted in the milieu as litter [1]. In 2010, about 4.8 -
12.7 million metric tons of plastic was reported to have entered into oceans from coastal countries in
various ways as industrial discharge, trash, or litter from inland waterways, wastewater outflows, as well
as transport from winds or tides [2, 3]. Nigeria like every other nation is not left out in the global issue of
marine pollution perhaps due to abundance of plastic wastes and coastal water bodies. According to a
report, Nigeria was ranked among the top 20 countries of the world facing plastic pollution about (0.13-
0.34 in units of Millions of metric tons of mismanaged waste per year) due to the nation’s poor waste
management culture [2].

Indeed, the ubiquity and pervasiveness of plastics in our world today is not contentious. Plastic
wraps our meals and makes food last longer; our food systems are responsible for a sizeable portion of
this global plastic diet. Plastic streamlines our cars. It transports sewage and delivers human blood. In
Nigeria, people often give away plastic artefacts as gifts during parties or festivals while some people
even trade off their old local fabrics in exchange for plastic artefacts. This norms might have contributed
to generally high consumption pattern coupled with the alarming rate at which plastics are discarded into
the environment as litters. Unfortunately, when these discarded artefacts are swept off by rain, they
gathered and clog the drain and even constitute another public health concern. Plastics or their fragments
are found almost everywhere on the planet including air, soil, sediment, oceans, plants, animals and are
usually formed from breakdown of plastic polymers such as polyethylene, polypropylene, polyvinyl
chloride, polystyrene etc. [4, 5, 6]

It is important to also note that inspite of plastics’ ubiquitous nature, their production activities
consume substantial feedstock resources and the worst part is that they are principally disposed of after
their service life. With increased reliance on plastic for packaging, and the increase in single use of
plastics coupled with the quest for durability of plastics, global plastic production will not only continue
to increase but will also create an unpleasant and unhealthy environment for all if appropriate mitigation
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approaches are not painstakingly and inclusively [7, 8]. When plastics find their way into the ocean or
water bodies, they gradually degrade into tiny pieces or fibers called Microplastics.

Microplastics could best be understood as micron-size pieces of plastic (less than 5 mm in
diameter), formed by combining chains of simple molecular building blocks and can have very different
chemical compositions (polymer types) and morphology (such as fibers, fragments, or films) [9, 10]. The
public health and ecological impact of Microplastics have monumentally received great attention in the
last decade because of their potential to pervade the food chain and elicit harmful effects. Their shape,
size, and weight can further help us identify where the plastic particles may come from. In other words,
the degradation rate as well as plastics persistence varies depending on the polymer, density, shape as
well as the plastic purpose itself [11]. Microplastics have reached most places of the planet, including the
remote areas of the Ocean and Rivers, even in areas with little human activity but major issue is limited
knowledge of its distribution.

However, it is critical to note that Microplastics may originate from a variety of sources but when
they are ingested by aquatic organism, their bio-accumulation or bio-magnification may distort the food
chain and hence, affect the survival of the organism involved [12]. Due to their low size, they can easily
be consumed by the diversity of biological species oscillating from protozoans toward other marine
mammals. Plastic fibers join a disturbing list of pollutants “endocrine-disrupting chemicals” threatening
the world’s water supplies and ecological balance in that many marine animals consume them. Coastal
Microplastic fibers often contains fibers which might have originated from brittle plastic ropes, fishing
nets or domestic effluents of textile washing [13]. The toxicity of microplastics are monumentally gaining
global attention. Studies have pinpointed that the presence and or accumulation of Microplastics in
humans and animals may elicit local inflammation or induce allergic reactions in tissue and could
possibly cause severe physiological disorders such as chronic pulmonary disorder, neurologic disease and
cancer [13, 14, 15]. There are evidences of Microplastic pollution in Nigeria. Microplastics were detected
in the freshwater gastropods of River Osun, a major river that drains into the lagoon [14].

Human behaviors and anthropogenic activities such as microwaving food in plastic containers and
the irresponsible disposal of plastic by-products (e.g., toys, cosmetics, grocery bags and candy wrappers),
wear and tear of car tires, washing of microfiber clothing are some of the many ways Microplastics could
be formed. As human behavior is well-thought to be a major marine litter source, meaning that changes in
perceptions as well as behavior is vital toward addressing litter in the natural milieu [15]. Intensifying
efforts to promote public health knowledge about Microplastic pollution may be crucial in promoting
sustainable healthy lifestyles or choices that people often as an effort towards preventing pollution threats,
overexploitation, habitat destruction [6, 16]. Hence, sustainable management as well as policy from
decision makers toward curbing the inhumane marine pollution and adequate public sensitization about
Microplastic pollution is a dire necessity.

Understanding public knowledge, attitude and perception about Microplastic pollution could help
to mind the gap towards proper management of the marine environment especially in developing suitable
priorities toward decreasing the influx of plastic waste into the ocean, along with motivation to engage in
solutions. The foregoing statement is a critical step in attempts to engage society in this environmental
concern and move towards more sustainable purchasing, use and disposal behaviours. For instance, a
decrease in the usage of single use plastics along with design as well as manufacture through end of
product life are environmentally sound interventions that has great and tremendous impact [17]. Previous
perception study on marine litter observed that beach users are often displeased seeing marine litters
themselves but paradoxically, they are the main source of marine litters [18]. Littering behaviours are
often influence by social norms, self-awareness and conviction and incentives [18]. For instance, a well-
established finding from empirical studies as expounded by Hartley et al. [18] is that “people are more
likely to litter in a littered, compared to clean, environment, and are less likely to litter after observing
someone pick up litter”. Whilst there is substantial scientific literature on Microplastic pollution and its
ecological impacts, little research to date has examined the public's knowledge, attitude and perception on
Microplastic pollution, a pressing global problem. We believed there is dearth of insights and data that
connect perceptions of the problem with public attitude and knowledge even at the individual level to see
if respondents themselves are concerned, keen to take action and willing to change their present situation
of their immediate environment.

Against this backdrop, the overarching goal of this study is to assess the awareness, knowledge,
attitude and perception about Microplastics among the people living around the Lagos lagoon. The
novelty of this study is to provide knowledge and insights on how the public comprehends Microplastic
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pollution and its associated health risks as well as what could be done toward reducing its destructive
effects with the aim of advancing public health and formulating ecosystem protection policy.

Materials and Method. Description of Study Location and Its Significance. This study was
conducted in a culturally diverse space around the University of Lagos, Akoka and the Lagos lagoon
community, Lagos. Lagos is located in the South-Western part of Nigeria and it is perhaps the largest city
in African continent with a population of about 9 million people based on the 2006 National Census [19].
It is a mega city with robust economic activities, often described as the commercial nerve of Nigeria
blessed with human capital; diverse people of different culture but mostly dominated by the Yoruba tribe.
Lagos lagoon in particular, is a water body in the heart of Lagos metropolis; with a surface area of
approximately 6,354.7 sgq.km, more than 50 km long and 3-13 km wide [20]. Lagos lagoon is an
important water body of socio-economic importance as it provides inhabitants a means of livelihood and
transport, places of abode and recreation, dumpsite for residential and industrial discharges, and a natural
shock absorber to balance forces within the natural ecological system [21]. Hence, it is a very significant
part of Lagos, with high socio-economic importance and at least three colleges/higher learning institution
in this community. Prominent areas include Akoka, llaje/Bariga, Oworonshoki and Ogudu. All the areas
are predominantly characterized by residential buildings lining the coastline, natural fish ponds, boat
transport, fishing and sand mining activities. For the most part, our study location has very busy “open
markets” and the total surroundings including water bodies and patches are often littered by plastics cans,
water sachets and other debris. More so, adequate clean water for drinking is a major challenge and low
income dwellers mainly rely on fishing as an occupation.

g300°N] [ ]

40'0"E

e,
Etl-0sa

7°0'0"N-

3 5

O - e
e — e

600"N4 Lagos |
State

FI00'E

Legend

0 325 65 13 Kilometers FOUE £O0E
. Lagos Lagoon L@ i MR

Fig. 1. Map showing the study location

Research Design, Data Collection and Analysis. This study basically assumed a descriptive survey
design. A self-administered questionnaire was used in collecting relevant information based on study’s
unbridled objective. This survey (well-structured) generally contains information on respondents’ socio-
demographics, and questions measuring peoples’ knowledge and perception about Microplastic pollution.
Basic information for this assessment was obtained from primary data collected with the aid of a pre-
tested questionnaire and previous publications especially that of Akyildiz et al. (2015). Guided dialogue
was basically used to capture information on trends, awareness, attitude and perception towards
Microplastic pollution and plastic use. Likewise, translation of questionnaire to Yoruba language being
the native language in study area was done for inclusivity. A total of 120 questionnaires were
administered via “drop and collect” method and simple random sampling technique from students,
residents and fishermen around Lagos lagoon font. Basically, residents and students going out of their
way to utilize the aesthetic value and local fishermen in search of a living on the Lagos lagoon coast were
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thoroughly sampled. At the beginning of the questionnaire, we briefly introduced what Microplastics are
and their characteristics so that people who had not heard of them before could complete the
questionnaire. Awareness, Knowledge, Attitude and Perception were measured constructively on Likert
scale according to Harpe (2015), we based statements measuring each variable on a scale of 1 to 5, where
1 equals strongly disagree and 5 equals strongly agree, to create a simple way to compare data. We
basically employed psychometric model of inquiry; we started with basic known facts to the more
intriguing aspect of our survey; some of the statements in each variable were negatively framed while
others were positively framed for quality-check, in order to circumvent the trend of choosing all the same
answer. We also reworded some statements to validate the genuity of our inquiry. The population of this
study comprised of one hundred and forty (140) consisting of government officials, academia, student,
business personnel and Fishermen (see table 1 below). The sample size of 104 was estimated using Taro
Yamane formula [22] as shown below:

n :¥+N(e)2, (1)

n = Sample size to be determined, e = Level of significance and N = Population size.

n=140,e=0.05

n = 140/1+140 (0.05)?

n = 140/1+140 (0.0025) = 140/1+0.35

n = 140/1.35 = 103.7037037

n=104.

However, out of the one hundred and four (104) questionnaires distributed to participants, only one

hundred and two (102) was found useable. Statistical analysis (frequency, mean, standard deviation and
correlation) was done using IBM SPSS Statistics 28.0.

Table 1
Population Distribution
SIN Government Academia, Students Business | Fishermen Total
1. 29 16 61 21 13 140

Results. Table 2 reveals that 18.6% of the respondents were government workers while 8.8%,
52.0%, 12.7% and 7.8% of the respondents belong to the academia, students, business and others. It was
obvious that more than half of the respondents were students (52.2%) and the rest of the distribution
assumed this order: Government employed individuals (18.6%)> Business enterprise employed (12.7%)>
Academia (8.8)> Fishermen (7.8%). The sample was biased towards younger people as the age
distribution follows this pattern; 18-25 years (61.8%) > 26-35 (30.4%) > 36-45 (7.8%). The vast majority
of the respondents were male (60.8%) and single (68.6%). In terms of education attainment, respondents
were generally well educated. Respondents with Bachelor’s degree and those with high school diploma
were 33.3% each while the rest of the distribution assumed this order: Master’s degree (15.7%) > PhD
(11.8%) >National Diploma or College associate degree equivalent (3.9%).

Table 2
Respondents’ Socio-demographics Information
Demographics variables No. of Respondents Percentage (%)
1 2 3

Categories of workers
Government 19 18.6
Academia 9 8.8
Student 53 52.0
Business 13 12.7
Fishermen 8 7.8

Age (years)
18-25 years 63 61.8
26-35 years 31 30.4
36-45 years 8 7.8

Gender
Male 62 60.8
Female 40 39.2
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Continuation of the table 2

1 2 3
Marital status
Single 70 68.6
Married 26 25.5
Divorced 6 5.9
Education
PhD 12 11.8
Masters or equivalent 16 15.7
Bachelors or equivalent 34 33.3
National Diploma/Associate Degree 4 3.9
High School Diploma 34 33.3
No formal education 2 2.0

Source: Field Survey, 2021

Deducible from fig. 2, It was evident that those that had awareness on Microplastic pollution
(57.8%) outnumbered those that were unaware.

[category
name] of

[category Microplastic

name] of Pollution: 43

Microplastic
Pollution: 59
([percent])

([percent])

Fig. 2. Awareness of Microplastic pollution in the study area. (n=102)

The result of findings on the public health knowledge, attitude and perception was rationalized and
presented in Table 3. With at least 5 questions measuring each variable of interest (Knowledge, attitude
and perception), the overarching goal of this study was fulfilled. Majority of respondents claimed good
responsibility in the disposal of plastic wastes. When asked to respond to a negatively framed statement “I
often don’t dispose plastic waste into designated waste bins”, more than two-third of respondents (total
69.6%) were in disagreement with the statement while others expressed agreement (21%) and indecision
(9.8%). Only 26.5% in total claimed reusing and/or recycling household plastic food containers, pet
bottles etc. (10.8% affirmed, 15.7% strongly affirmed) while majority (53.9%) do not. Majority (total
58.8%) claimed knowing that “marine plastic waste would eventually produce Microplastics” (10.8%
affirmed, 48% strongly affirmed) while a total of 18.6% expressed disagreement on this knowledge item
and 22.5% were indecisive as well. About two-third (total 64.7%; 8.8% affirmed and 55.9% strongly
affirmed) of respondents were in agreement that “Plastic pollution is a serious global problem” while few
(13.7%) expressed disagreement on this knowledge item and 21.6% were indecisive. Interestingly,
majority (total of 43.1%) claimed not having adequate knowledge of Microplastic pollution and its
associated health risks but 36.2% claimed having adequate knowledge while 20.6% were indecisive. In
overall, a mean and median knowledge score of 3.108+1.443 and 3.2 respectively literally implies that
respondents generally have a fairly acceptable knowledge about Microplastic pollution.

With regards to attitude items, when respondents were asked to respond to a negatively framed
attitude statement “I am less concern about where plastic waste generated ends”; majority expressed
disagreement (52.9% total; 44.1% strongly affirmed, 8.8% affirmed) implying that a fair majority were
actually concerned about where plastic waste generated ends. 24.5% were indecisive and a total of 22.5%
agreed with this attitude item.
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Additionally, another negatively framed attitude statement “I am not willing to tell my family and
friends about the issue of Microplastic pollution in Nigeria” was considered. Majority (total of 44.1%)
showed disagreement, 21.6% indecisive and 34.3% were in agreement. Conversely, a good attitude was
observed in the fair majority of 44.1% that showed disagreement on the attitude item among respondents.
A good majority (total of 68.7%) of respondents expressed willingness to participate in the cleanup
efforts of Microplastics in their community, few (total of 18.7%) showed “unwillingness” and others
(12.7%) were indecisive on this subject. A good majority (total of 83.4%) expressed willingness to
encourage the government to work on the issue of Microplastics in their community; few (total of 10.8%)
showed “unwillingness” and others (5.9%) were indecisive on this subject. A good majority (total of
64.7%) expressed willingness to learn more about Microplastic pollution, (total of 20.6%) showed
“unwillingness” and others (14.7%) were indecisive on this subject. When respondents were asked to
respond to a negatively framed statement “I live a lifestyle that may contribute to Microplastic pollution”;
a total of 44.2% agreed while 42.1% disagreed and 13.7% were indecisive on this subject. This statement
yielded a close margin of responses in “favor and against”. In overall, with a mean and median
knowledge score of 3.40+1.485 and 3.83 on scale of 5 rating, it was obvious that respondents generally
have a good attitude about Microplastic pollution and showed great willingness to curb associated menace
of Microplastic pollution.

Perception constructs used in this study were basically negatively framed. Majority (69.6%)
expressed disagreement with the statement “Microplastics are not toxic”; 16.7% were indecisive and
13.7% disagreed on this subject. In other words, a good majority perceived that Microplastics are toxic,
which implies they have good perception based on this single perception construct. Similarly, majority
(65.7%) expressed disagreement on the subject “Microplastics pollution is not a serious problem in Lagos
lagoon”; 12.7% were indecisive and 21.5% agreed. This literally implies that a good majority perceived
that Microplastic pollution is a serious problem in Lagos lagoon. Majority (71.5%) expressed
disagreement on the subject “Microplastics do not affect human’s health”; for others, 19.6% were
indecisive and a total of 17.6% agreed. Thus, a good majority perceived Microplastic to be detrimental to
human health. However, when respondents were asked whether they think people in their neighborhood
knew about Microplastic pollution; majority (total of 64.7%) perceived people in their neighborhood did
not know about Microplastic pollution; 16.7% were indecisive and others (18.6%) have a contrary
opinion. Similarly, majority (63.7%) believed it is the responsibility of government to enforce strict
regulation against attitude that may engender Microplastic pollution; 9.8% were indecisive and others
(total of 26.5%) have a contrary opinion. Relatively few respondents (28.4%) actually perceived that
“Marine animals will not consume Microplastics”, others, 19.6% were indecisive and majority (52%)
gave a contrary opinion, implying that Marine animals do consume Microplastics. Though respondents
showed good perception about some of the variables than others but with an average mean and median
perception score of 2.64+1.423 and 2.29 respectively on a scale of 5.0 rating, it shows vividly that
respondents generally have a poor perception about Microplastic pollution. Taken together from the
findings in this study, respondents generally have a fairly acceptable knowledge about Microplastic
pollution, a good attitude on how the menace of Microplastic pollution could be curbed in Lagos lagoon
but a poor perception on what Microplastics entailed and its attendant ecological impacts.

The table 4 below shows that only Education has significant but weak relationship with knowledge
and attitude. There was a significant positive but weak relationship (P<0.05) between educational
attainment and knowledge of micro (plastic) pollution which may weakly imply that the more educated
the respondents are, the more knowledge they have about Microplastic pollution and vice versa. However,
there was a negative and weak relationship between educational attainment and attitude (P<0.01). Hence,
this observation may weakly imply that the more educated respondents are, the less of the good attitude
towards curbing Microplastics pollution that they show. It was clear that there was no significant
relationship (P>0.05) between perception and the other two variables (Knowledge and Attitude).

Table 5 shows the various source of information about Microplastic pollution among the proportion
of respondents that had awareness on this subject. It was clear that majority (54.24%) acquire information
on social platforms, 23.73% through internet sources, and 15.25% through workshop, trade fairs and
conferences and 6.78% through word of mouth by family, friends and acquaintance.

Discussions and Policy Implications. Exploring respondents’ socio-demographics in this study
may provide insight into whether social identity has influence on public knowledge, attitude and
perception about Microplastic pollution and its ecological health implication and vice-versa [23]. Based
on our observation (table 2), this study reflects knowledge, attitude and perception of the sampled
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majority being young people within age bracket of 18-25 years (61.8%), students (52.2%), male (60.8%),
single (68.6%) and mostly educated individuals. A possible explanation for this outcome is that the study
was conducted in a culturally diverse community with a number of colleges or higher institution of
learning around. Our bias is that the presence of institutions in a community is supposed to bring about
transformation of lives through learning and culture and not degradation of environmental resources.
Hence, we believed the well-educated and socially active class of the public would have knowledge on
issues of public health importance especially on microplastics.

Table 4

Bivariate Relationship between Education, knowledge, attitude and perception of respondents on
Microplastic pollution

Education Knowledge Attitude Perception
Education 1 215 -.336 -.025
Knowledge 1 .031 A74
Attitude 1 100
Perception 1
*, Correlation is significant at the 0.05 level (2-tailed).
**_Correlation is significant at the 0.01 level (2-tailed).
Table 5
Source of Information about the awareness of Microplastic pollution
Information Sources (n=59) Frequency Percentages
i. | Internet 14 23.73
ii. | Social Media 32 54.24
iii. | Word of mouth by family, friends and colleagues 4 6.78
iv. | Workshop, Trade fairs and Conferences 9 15.25
Total 59 100

Source: Field Survey, 2021

Global concerns about Microplastic pollution with its threat to food safety and public health has
monumentally increased over time [24]. However, there is much more ample concern for communities of
developing nations wallowing in poor attitude that may engender Microplastic pollution and its attendant
health risk. Thus, intensifying efforts to strengthen policy advocacy on issues of public health importance
especially emerging contaminants as such is critical in harnessing potential health benefits of nations [25].
Thus, a well-informed community on public health issues is literally a community with potential health
benefits. From this study, it was clear that though majority of respondents had awareness on the subject
“Microplastics” but interestingly these respondents showed a “fairly acceptable knowledge about
Microplastic pollution” when asked to further respond to other knowledge items. Notably, many
respondents (43.1%) claimed they do not have an adequate understanding about Microplastic pollution
and its ecological impact. However, a previous study that assessed Microplastic concentration and that
equally gauged public awareness of Microplastic pollution on beaches surrounding Hong Kong
profoundly observed a very low level of awareness on the subject: 82% of respondents in their sample
have never heard of Microplastics. Though other similar studies observed higher level of awareness on
health risks associated with plastic’s use in the environment [26, 27, 28]. Based on insights drawn from
other literature, Hartley et al. [29] suggests that that young people are for the most part aware of various
environmental problems, such as pollution, litter, and hazardous waste, but may have greater difficulty
understanding the causes of and solutions to environmental issues. The significant positive but weak
relationship (P<0.05) between educational attainment and knowledge of micro (plastic) pollution
observed in this study weakly implies that the more educated the respondents are, the more knowledge
they have about Microplastic pollution and vice versa. This findings supports the necessity for
government and relevant stakeholders to reinforce awareness campaign throughout the nation from the
academia to the outside community. For instance, awareness campaign “teach-to-reach accelerator
program” could be developed to increase public understanding about how Microplastics could be formed
from plastic polymers and to increase shared responsibility in protecting communities from the negative
effects of the inappropriate disposal of plastic wastes in the environment. More so, more funding should
be directed towards research and publicity of research outcomes on “Microplastics” especially scientific
data on the debilitating effects of plastic pollution should be available on public domains. Academia and
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research institutes should do more in terms of enriching students and the public with timely access to
information on issues of emerging public health importance.

Changing public attitudes through education on their lifestyles and consumption patterns, waste
management practices, and support or other engagement in the implementation of policies towards plastic
use and integrated waste management principles are sustainable paths to reducing Microplastic pollution
[30]. Indeed, plastics are the most ubiquitous, pervasive, versatile and user-friendly product. Society’s
ability to cope with the overwhelming amounts of plastic produced and those that are inappropriately
discarded as well as its attendant ecological impact would require reinforcing positive environmental
attitudes in the public. There are likelihoods that people may struggle to relate environmental problems to
products, and may find great difficulty to cope with doing things in an eco-friendly way or admit to
littering the environment [29, 31] However, in this present study, respondents showed a relatively good
attitude (in terms of willingness and readiness) to curb the menace of Microplastic pollution in their
immediate environment. The majority of respondents expressed concern for where plastic waste
generated ends while the vast majority were willing to learn more about Microplastics and its ecological
impact, and to co-operate with the government to mitigate Microplastic pollution in order to ensure a safe
haven for all inhabitants. Previous study observed similar great attitude in public willingness to co-
operate with the government on mitigation efforts towards reducing Microplastic pollution [4].
Nonetheless, these scientists also opines that clean-up efforts where communities gather together like in
the case of Hong-Kong to get rid of plastic wastes, the result will not only reduce Microplastic pollution
but will also help to educate the public about Microplastics and other emerging issues of public health
importance [4]. Government and stakeholders have crucial and dynamic roles to play towards regulation
and proper waste management. Positive reinforcement (e.g., rewards for not littering and monetary
incentives) may be effective in reducing littering and increasing recycling since marine litters is a
significant environmental problem inherently linked to individuals' purchasing, use and disposal
behaviour [29]. However, when the incentive is removed, the behaviour may revert. However, other
mitigation approach is that of the “zero waste policy” a policy that requires people going to the store to
bring their own food container and reuse their household plastic bags and get discount prices may help to
control excessive food waste and plastic litters [31]. This option may go a long way in changing public
attitudes and increasing awareness on the threats of plastic pollution.

Inspite the poor perception that respondents generally showed in this study, apparently majority
perceived Microplastic pollution as a contemporary problem, as toxic and harmful to human health. This
findings was quite similar to the observation of Akyildiz et al. [4]. It is not hard to believe that people’s
subjective interpretation during response to survey questions may inherently introduce bias. However,
since majority believed that people in their neighborhood or community do not know about Microplastic
pollution. Hence, that explains the rationale for having a poor a generally poor perception about
Microplastic pollution. Education and quality of knowledge attained on issues of public health importance
for the most part, has a strong influence on public perception. It suffice to aver that more sensitization
programme is direly critical to awake genuine concerns for environmental sustainability and change the
public perception and attitudes. The gaps identified in this study clearly shows that it is imperative that
proper knowledge-based training, orientation, and sensitization of the public on Microplastic pollution
and the potential health risks of exposure be developed.

This study also succinctly brought to our attention that a good number of respondents that were
aware about microplastics and its associated risks had the knowledge through social media campaigns,
followed by internet sources. Knowledge about sources, contamination, fate and effects of microplastics
may be an ultimate guide in enhancing public motivation and sense of environmental responsibility [32].
Previous studies have appraised the significant role of media in not only increasing public participation
and awareness, but serving as an instrument for many socio-psychological incentives, all of which could
be geared towards mitigating environmental pollution [6, 33]. A previous study gave an account of where
public sought information regarding environmental news and updates: 52% (websites), 48% (Television
shows) and Newspaper (24%) were reported implying that majority gets environmental information via
websites [6]. The findings in this present study hence points clearly that government and civil society
actors should consider utilizing other available sources of information (such as Radio/TV show,
newspapers/magazines, workshop/seminars etc.) especially in sponsoring environmental awareness
campaigns for all, without leaving anyone behind [34].

Conclusion. This present study observed that majority of respondents were aware of microplastics
pollution in the Lagos lagoon. Further findings revealed that they have a fairly acceptable knowledge and
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poor perception on Microplastic pollution and its ecological health implication. However, the vast
majority of respondents sampled interestingly showed willingness to learn more about microplastics and
equally expressed a shared commitment to support government to clean up plastic wastes contributing
towards Microplastic pollution and to participate in advocacy programs on this subject. This study may be
followed up by a more extensive data collection on critical assessment of plastic consumption pattern and
perception of fishermen on plastic marine debris.

Based on this findings, the following recommendations were made:

i. Efforts should be concentrated at different levels and tiers of government to educate the public
on the impact of inappropriate management of plastic wastes, the underlying drivers of plastic wastes and
attitudes to shape consumption patterns (especially to reduce single use of plastics by reduce-reuse and
recycle approach) through massive awareness campaign. However, environmental education especially
on behaviour change, consumption patterns and waste management policy should well presented in a
culturally and emotionally appropriate context.

ii. Efforts should be geared towards promoting zero-waste policies, circular economy perhaps
through incentives in favour of compliance and stringent measures (e.g. payment of fines) should be
considered for people who deviates from the standard guidelines and practices.

iii. Government should encourage strong partnership with private waste management investors
through technical support and funding to procure advanced waste management technologies as well as
provide support to government agencies to standardize the manufacturing of quality plastics
(biodegradable and durable)
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Amoc Ozyubeﬁil

1y, o
Yuieepcumem Jlazocy, Hizcepis

2 . . . .
Yuieepcumem oenvmu Hicepy, Hicepis

3y o
VYuisepcumem meouunux nayx, Hicepis

T'POMAJICHKA OBI3HAHHICTD, 3SHAHHS, CTABJIEHHS TA CHIPUHAHATTA
mOJ0 3ABPYJIHEHHSA MIKPOIIVNTACTUKOM HABKOJIO JIAT'YHH JIAT'OC

3a0pynHEHHS MIKpOIUIACTUKOM 3apa3 y BChOMY CBITI MO3HAYa€eThcs SK TOJOBHA 3arpo3a it
3aco0iB 70 iCHyBaHHs, OIOpi3HOMAaHITTA Ta 3A0pOB’S HAceJCHHS 4epe3 MOIIUPEHHH XapakTep
TUTACTUKOBUX BiIXO/iB, HEOCTATHIO 00I3HAHICTH MPO X BIUTUB HA JOBKULIS Ta HEYBa)XHE CTaBJICHHS JI0
MPAaKTHK CTaJOro IMOBOJKEHHsS 3 Bimxomamu. OTxe, I CTATTA JOCIIIKYye OOI3HAHICTh, 3HAHHS,
CTaBJICHHS Ta CHPUHAHATTS TPOMAACHKOCTI MIOAO 3a0pyAHEHHS MIKPOIUIACTHKOM Ta HOTO HACHIJKIB JJIS
30POB’Sl HaBKOJIMIIIHBOTO CEPENOBHIIA 32 JOTIOMOTOI0 JaHUX OMUTYBaHHS, 310paHUX BiJ] MEIIKAHIIB,
CTYJEeHTiB, prOaioKk Ta MicleBUX TypHCTiB HaBkojo Jlarynm Jlaroc, 3maunoi Teputopii Jlarocy. Lle
JOCHI/DKEHHS CIHMPANIocss Ha TICMXOMETPUYHY MOJETb JOCHi/KeHHs (depe3 HempsiMi 3aluTaHHs), sKa
Oyila BUKOpHCTaHa UIA EKCTpamoismii Meru pociimkeHHs. Jlani Oymu 3i0pani, 3akomoBaHi Ta
MPOaHaIi30BaHi 3 BUKOPHUCTAHHSIM OMFCOBOI CTATUCTUKH Ta 1HIYKTHUBHOI ctatucTuku Ha IBM SPSS 28.
Pe3ynpTaTd TOKa3aid, 110 Xo4a 00i3HAHICTh MPO MIKPOIUTACTHK Oyia Haue6To BHCOKOIO (moHan 50%),
ONTHAK, 3arajbHi 3HAHHSI OyNMH MOCUTH NPUUHATHAMH, 1 HE CIIOCTEpiragocs CTypOOBaHOCTI IIOMO
3a0pyAHECHHS MIKpOIUTAaCTUKOM. Pecmonaentu (i3 cepeanim Oanmom crapieHHs 3,40+1,485) 3aranom
JIEMOHCTPYIOTh TO3UTHBHE CTaBJICHHS IO TOTO, IMOO Mi3HATHCS Oinmbine 3 Ii€l TeMH Ta CIUIbHY
BiJIMOBIAAIBHICTh Y MIATPUMYBAHHI ypsay 3a JOMOMOIOI0 BOJIOHTEPCTBA Ta MPOMAraHId OYHIICHHS. Y
IFOMY JIOCIIDKeHHI KOPOTKO 3a3Ha4yeHo, IO 3HaYHa KUIBKICTh PECIOHMAEHTIB, sKi Oymu oOi3HaHI Mpo
MIKpOILTACTHK Ta TIOB’s13aHi 3 HUM PU3HUKH, MAJIA 3HAHHS Yepe3 KaMIaHil B COIIaIbHAX MEPEXax, a TAaKOK
13 Jokepen B IHTepHeTi. Y CBITII ITUX Pe3yJIbTaTiB, 1€ JOCIIKEHHS PEKOMEHIYE YPsy, HAYyKOBUM KOJaM
Ta BIATIOBIIHUM 3aI[iKaBICHAM CTOPOHAM aKTHUBi3yBaTH 3YCHILIS i3 MMPOCBITHUIITBA TPOMAJICHKOCTI 11010
JOKepe 3a0pyIHEHHS, BIUTUBY MIKPOILIACTUKY Ha JIOBKULIS Ta IHIIUX MHUTaHb, 0 MAIOTh 3HAYCHHS IS
TPOMAJICBKOTO 30pOB’S, NUIAXOM MAacOBHX KaMIIaHIi, HaBYAIBHHMX 3aXOJiB Ui TPOMAACHKOi Ta
pO3pOOKHU cTpareriif, siki MOXYTh IOCHJIMTH IO3UTHBHE CTAaBJICHHS HACEICHHS JI0 HABKOJIMIIHLOTO
CepeIOBHIIA.

Kurouogi cjioBa: 3a0py/HEHHS MiKPOIUIACTUKOM, CIIPUMHSTTS IPOMAaJICHKOCTI, €KOJIOTIYHA OCBITa,
naryHa Jlaroc.
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YIOPABJIIHHA EKOJIOTTYHUMU NPOEKTAMHU B YMOBAX JIIi
AHTPOIIOI'EHHUX YUHHUKIB ®OPMYBAHHSA HEBE3IIEKHU

3anmpornoHOBaHO MeEXaHi3M MOHITOPHHTY (OpPMyBaHHS EKOJIOTiYHOI HeOe3nmeKkd B yMoBax il
AHTPOIIOTEHHUX YMHHUKIB. [IpoBeseHo aHami3 HayKOBHX Mpailb, IPUCBSIUCHUX OCTIHKEHHIO CIIOCO0iB
Ta METOJIB 3HIDKEHHsI PiBHS IMPHPOTHO-TEXHOTEHHOTO HABAHTA)XCHHS HA JOBKULIS Ta OKpemi ioro
KOMITOHEHTH.

YcraHoBIeHO Aiama3oHu (GYHKIIIOHYBaHHS €KOJIOTI9HOI HeOe3MeKH B COiaThbHO-€KOHOMIYHIN 30Hi:
(oHOBa HeOe3mneka, HeOe3leka HE3HAYHOIrO PIiBHSA, MPUHHATHA HeOe3leKa, HEeNpUHIATHA HeOe3reka,
KatacTpodiuHa HeOe3meKa.

Po3risiHyTO BHIM CTIHKOCTI CTaHy COIIaJbHO-€KOHOMIYHOI 30HH 32 YMOB PiBHOBArd, TOMEOCTa3y
Ta CTAIlIOHAPHOTO PEKUMY.

[TobymoBano mosens nedopMariii cTaHy €KOJOTiYHOT Oe3MeKH ITiJ] BIUTMBOM (DI3UYHMX Ta 1HIIMX
AHTPOTIOTEHHUX YWHHHKIB, KA TPYHTYEThCS Ha PO3B’S3aHHI TPhOX OKPEMHUX 3aBJaHb: aHAIi3y
(hyHKITIOHYBaHHS €KOJIOTIYHOI HeOe3MeKr 3a HAasgBHOCTI CYKYIMHOCTI ii CKJIaJIOBHMX Pi3HOTO TEHE3HCY;
TIOJIMIIEHHs] CTaHy EKOJIOTIYHOT Oe3MeKr B yMOBaX KOMIUIEKCHOTO BIUIMBY i1 Jpkepen; (GopMyBaHHS
€JIEMEHTIB 3a0e3MeUeHHs] EeKOJIOT1UHOI Oe3leKH B MPUPOJIHO-aHTPOIIOTeHHUX BojolMax. BoHa Bkitouae
CHCTEMY 3 YOTHUPBOX AHANITHYHUX 3aIEKHOCTEH (OMHC MOMIIMBOCTI MEPEXOAY COILiaIbHO-CKOHOMIUHOT
30HH 3 OJHOTO B IHIIMH CTalllOHAPHUH CTaH BiJNOBIJHO J0 XapaKTEPUCTHKH Ta pPIiBHSI BIUIUBY
AQHTPOIIOTCHHUX YMHHUKIB; XapaKTEPUCTUKY CTaHy 3a0pyZHEHHS BOJHOI CKIIaJ0BOT €KOCHCTEMH 3aJIEHKHO
BiJl MIOTY>KHOCTI JpKepena 3a0pyaHeHHs Ta ocoOnuBocTell Oidypkallii; onuc 3MiHM Yy Yaci eKOJIOTIYHOTO
pU3MKY BIUTMBY (i3MYHMX YHHHUKIB; BH3HAUYEHHS KOMOIHOBaHOI YMOBH BapiallifHOro po3B’s3aHHS
OKpEMHX 3aBJiaHb MIOJO SKOCTI CHCTEMHU YIPABIiHHS €KOJOTIYHUMH TPOEKTaMH) Ta TPaHU4YHI YMOB il
ICHYBaHHSI.

Pesynprat mocimipkeHHS CBiYaTh, M0 BUKOPHCTaHHS Mojem aedopmarii cTaHy eKOIOTigHOL
Oe3meku Tl BIUIMBOM ()i3WYHMX Ta IHIIMX AHTPOIIOTEHHHX YMHHUKIB Ja€ MOXIHMBICTh PO3POOUTH Ta
peastizyBaTi BUBaXKEHI PIILICHHS 3 YIPABIiHHS O€3MEKOI0 y PaMKax €KOJOTIYHHUX MPOEKTIB.

KarouoBi cjioBa: exojioriuna Oe3srnieka, €KOJIOTIYHI MPOEKTH, (i3UUHI YMHHHUKH, MaTeMaTHYHa
MO/JIeJb, TEXHOTEHHI 3eMJIeTpYyCH, (hOpMyBaHHsI HeOE3eKH, CoLliaIbHO-eKOHOMIUHA 30Ha, MOHITOPUHT

MocTranoBka mnpodaemu. 3yMOBICHUI MOTpeOaMH EKOHOMIKH INBUJIKHHA PO3BUTOK HAyKH i
TEXHIKU TPHU3BIB JIO TMOSBU HEOE3MEKH ISl 3I0POB’S JIIOJMHU Ta MOBKLLIL. Y TexHocdepl BHHHUKIIA
€KOJIOT1uHa HeOe3Ieka, pKepera HeOe3NeKn aHTPOIIOTeHHOTO MTOXO/KEHHS HEPIBHOMIPHO JIOKaIi30BaHi y
rpoctopi. CriocTepiraeTbCsi 30CEPeKEHHs IEBHUX 00’ €KTIB B OKPEMHX 30HaX, /¢ BOHH JOMIHAHTHI Ta
CTBOPIOIOTH EKOJIOTIYHI 3arpO3H B 30Hi CBOTO BILTUBY.

Js  pO3BUTKY HAyKOBHMX ACIEKTIB YNPaBIIHHA €KOJOTIYHUMHU TPOEKTaMH Ha3pija HaralibHa
HEOOXiZHICTh CTBOPEHHS MoAeNl JedopmMalii cTaHy €KOJIOTiYHOI Oe3MeKH Mij] BIUIMBOM aHTPOIOTEHHHUX
YHHHUKIB Pi3HOTO I'C€HE3UCY, XapaKTePHUX JUIS IEBHOTO PETiOHY.

AHaji3 ocTaHHIX JOCTiMKeHb i myOaikamiii.. 3HayHa KUNBKICTh BITUYM3HSHUX Ta 3aKOPIOHHUX
HAYKOBIIiB, 30Kpema [1-4], TpUCBATWIA CBOI JOCTIIKCHHS BHUBYCHHIO BIUIUBY pi3HU OO0 €KTIB Ha
JIOBKULISA Ta OKpeMi HOTO KOMITIOHEHTH, 3alPOIIOHYBAIN HU3KY OpraHi3alliifHIX Ta TEXHIYHUX 3aX0IB IS
VIPaBIIHHS EKOJIOTIYHOIO OE3MEeKO0 B 30HI BIUIMBY TaKHWX JIOKaji3amii. AJlle Maibke 1o3a yBaroro
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HAYKOBIIIB 3aJIMIIMINACS CKJIaIHI KOMIUIEKCH 3 00’€KTiB aHTPOMOTeHHOI AisJIbHOCTI, SIKi pO3TallOBaHi B
Oes3rocepenHii OIM3BKOCTI, BIUTMB KOXKHOTO 3 SIKHX Ha KOMITOHCHTH JOBKIUIA 3HAYHUU. JIOCHTH TOCTPO
NIOCTA€ MUTAHHS MOJIIIICHHS CTaHy 00’ €KTiB minBuUIIeHOT exosoriunoi Heoesneku (OITEH) [5].

B iHXeHEpHO-TeONIOTIYHMX MPOTHO3aX BHUBYAIOTHCS MHTAHHA OLIHKMA CTIMKOCTI T€OJIOTi4HOTO
cepemopuia, 30kpemMa O.Amamenko, I'. Pympko, I. KoBampuyk [6] BBOASTH MOHATTS «CHHIPOMY
TEPUTOPIii» — KaTacTPO(PiTHOTO MPOSBY MPOIIECIB.

YHacHiIoK CHHEPriYHOCTI BIUTUBIB JKepes eKOJIOTiuHOi HeOe3MeK: Pi3HOTO reHe3ucy, MPUPOAH Ta
IHTCHCUBHOCTI HaMU 37ilicHeHa cripo0a BpaxyBaHHS SKOMOTa OUTBLIOTO YMCIIa TAKUX JKEpes He3aleKHO
Bil 1X IHTEHCHBHOCTI, OCKIJIBKM pE3yJlbTaT BIUIMBY Ha TOBKULIS NPOTHO3YBATH BaXXKO, a IEKOIH
HEMOXIHMBO. Takuii CUCTEMHUH MiAXij 30ira€Thecs i3 BUCHOBKAMH I[JIOTO DSy JOCIITHUKIB, HAa MPUKIIA]T
[7-9], sixi Ha npoTsA3i psigy POKIB BCTAHOBIIIOBAIM OCOOIMBOCTI (hOpMyBaHHS €KOJIOTIYHOT HEOE3NEeKH B
YMOBaX aHTPOIOI'€HHOTO HABAHTA)KEHHS TEXHOI'€HHO HABAHTa)KEHUX PETiOHIB.

AHami3 pe3yibTaTiB MOCHIPKEHb MO0 pO3POOKH CHOCO0IiB Ta METONIB 3HIDKEHHS pPIBHS
NPUPOAHO-TEXHOTCHHOTO HAaBaHTAKCHHA Ha JOBKULIS Tmoka3aB [10] HemocTaTHIO pPO3BUHEHICThH
KOMIUIEKCHOTO TIIXOAQy MO0 OclabieHHS BIUMBY (I3UYHUX YUHHHKIB (JiTochepHHX TIPOIIECiB
TEXHOT€HHOTO TMOXO/KEHHS Ta 00’€KTIB IMiIBHUIICHOI €KOJOTIYHOI HeOe3MeKH), YTUi3alii 0i0J0TigHIX
3a0pyAHEHb Ta MPOMUCIOBUX BiJIXOJIIB.

OTxe, MOJIENIOBaHHS CTaHy EKOJIOTIYHOI Oe3MeKM Ha perioHajJbHOMY piBHI npu  aii
AQHTPOIIOTEHHUX YWHHMKIB € aKTyaJIbHOI HayKOBO-IIPUKIIAIHOIO MPOOIEMOI0.

Mera Ta 3aBaanHns. MeToro poOOTH € CTBOpPEHHsS MaTeMaTHYHOi Mojeni aedopmaiii craHy
eKoJIOriuHOi Oe3MeKkHu MiA BINIMBOM (i3WYHHUX Ta IHIIMX aHTPOIOTEHHWX YHHHHKIB IJIsl YHpPaBIiHHS
€KOJIOTIYHUMH IPOEKTAMH.

J51sl HOCSITHEHHS! METH TTOCTaBJICHO HACTYIIHI 3aBAAaHHS:

— BU3HAUUTH MEXaHi3M MOHITOPHHTY (opMyBaHHS  €KOJOTiuyHOI HeOe3lmekh B yMoBax [il
(hi3MYHUX YMHHUKIB;

— TpOaHaNi3yBaTH IHTCHCHUBHICTh MOMXJIMBHX TMPOSBIB HEOE3MEKHd , SKi HETaTWBHO MIIOTh HA
JIOJMHY Ta JOBKLIJIS;

— nmoOymyBaTu Mojenb nedopMariii CTaHy €KOJOTIYHOI Oe3NeKH ITij] BIUTMBOM aHTPOIOTCHHHX
YUHHHKIB.

Buknan ocnoBHoro martepiany. Ilpu ympaBiiHHI €KOJOTi1YHUMH TPOCKTAMH B COIIalbHO-
exonomiuHnx 3oHax (CE3) 3acrocyemo HacTymHuil anroputMm mojentoBaHHA. CHo4yaTtky Iamo OITUC
BUPILIEHHS MEBHUX 337a4, 10 CTPYKTYPHO BHU3HAYAIOTHCS OKPEMUMH CKiIagoBumu. Hanani Bu3Hauaemo
OCHOBHI CTPYKTYpPHO-JIOTIYHI 3B’SI3KM B MeXaX IOIIMPEHHS EKOJIOTiYHOI HeOe3NeKH 3a OCHOBHUMH
Hanpsimamu i1 gedopmaii. [Iporiec cTBopeHHsST MOzedi IPYHTYETbCS Ha PO3B’S3aHHI TPHOX OKPEMHUX
3aBJaHb, 10 HaBeAeHI Hkde [11].

Exonoriuna Oe3neka XapaKTepU3yeThCsl 3amodOiraHHsiM a00 YCYHEHHSM HETaTHBHOTO BIUIMBY
YMHHUKIB, 10 BHHUKAIOTh YHACHIJOK (YHKIIOHYBaHHA Jpkepen HeOesmeku. s edeKkTUBHOTO
yIpaBliHHS 0€3MEeKOI0 IiCHye HarajibHa HEOOXIJHICTh YyCceOIYHOTO BHBYCHHS YMOB (DOpMYBaHHS
HeOe3MeKH Ha ITi/ICTaBl pe3yNbTaTiB MOHITOPHHTY ii CTaHIB, IKWH AOIUIBHO 3IHCHIOBATH 0a3yrO4HCh Ha
NPUHIMIIAX CHUCTEMHOTO aHaizy. Po3risiHeMo Takuii (i3WYHMH YUHHUK SK TEXHOTEHHI 3eMJIETPYCH
(puc. 1) [12].

BennuuHy eKonOriYHOrO PHU3UKY MPOSBIB €KOJOTiYHOT HeOe3neKH, (pOpMOBaHOI TEXHOr€HHUMHU
3eMiieTpycamu, 3anexxHocTi Bijg yacy B CE3, 3 kiipkicTio HaceneHHs N Bu3Hagaemo 3a hopmyioro [11]:

R(t)= Niii PiPid jk[dl(t)ﬂj Td Z(t)”(izq’ (1)

ne I — iHTEHCHUBHICTH 3emuleTpycy; P, — imoBipHicTs 3emierpycy I-i cunmm; Py — #iMoBipHiCTB
IOIIKOPKeHb cropyau (Oyxisii) K-ro crymeHs 3 j-o ceifcMocriiikicTio Ta 3emiuerpycy |- cumm; Oy —
AMOBIpHOCTI TIOTIpIICHHS CTaHy 3[0pOB’sl JIIOAWHM, LIO 3HAXOMUThCS B OymiBOi j-ro THIY 3
nomkoukeHHaM K-ro crynens; di(t) i dy(t) — BimHOCHA ymcenbHicTh HaceneHHs Ha Teputopii CE3 y
pi3Huii yac 106wu; nj(l) — cepeaHs BiTHOCHA KUIBKICTh JIIOJEH, SKi MEMIKaloTh y OyJIUHKaxX j-TO THILY; 77j(2)
— cepejiHs BiJHOCHA KUTbKICTh JIFOJICH, [0 3HAXOIUTHCS Y BAPOOHUYMX Ta 1HIIHX OY/iBJISX j-TO THITY.

3asnaunmo, mo Bupa3 (1) oTpMMaHO HaMH Ha MmiACTaBi Bimomoi 3amexnocti [13] BIIHBY
NPUPOAHUX 3eMJIETPYCIB Ha MEIIKAHLIB 1 CHOPYAU y HACEeNeHUX MyHKTaXx 3 ypaxyBaHHSIM 0COOIHMBOCTEH
TEXHOTEHHUX 3EMJIETPYCIB.
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BusiBienHs mKepen 3eMIIeTpycis,
BU3HAYCHHS TaPaMETPiB MPUPOIHOTO
cepeIoBHUIIIa

YcraHOBNIEHHS BIUTUBY Ha
HaCeJIeHH!, Bi3yalbHe
CIIOCTEPEKEHHS 32 MOIIKODKEHHAMH
CIODVI

IacTpymenTanbHi
BHMIPIOBaHHS MapaMeTpiB

O1iHIOBaHHS CTYIIEHS
€KOJIOTIYHOI HEOE3IIEKHU

Bu3HaueHHs 30H BIUIMBY
TEXHOTCHHUX 3eMJIETPYCiB

Puc. 1. MexaHi3m MoOHITOpUHTY OpMYBAaHHSA €KOJIOTiYHOI HeOe3NeKkH B yMOBax Ail (piznyHnX
YHHHHKIB

Y Mexax po3B’si3aHHS OKPEMOTO 3aBJaHHS aHali3y (YHKIIIOHYBaHHS €KOJIOTiYHOI HeOe3NmeKu B
YMOBaX KOMIUIEKCHOTO BIUIMBY ii jkepen (Q;) po3rissHEMO iHTEHCHBHICTh MOXIIMBHUX Ii MPOSBIB, SIKi
HETaTUBHO JIIOTh HA JIIOAWHY Ta MoBKULIA. ILlinbHOCTI po3monaiay MposBIB eKoJOridHOI HeOe3neku F,
3anexHo Bif ii piBHSA R Ha mifcraBi iMoBipHIcHOT Mozeni ['aycca, BU3HaUaEMO 3a TaKO QOPMYIOH0:

— 1 7(R—a)2 /(2172)
F.R)=_——_¢ , (2)
oN27

e o 1 0 — mapaMeTpH, sKi XapakTepH3yIOTh 3arajbHUH CTaH EKOJIOTIYHOI HEeOe3MeKH y COIialbHO-
€KOHOMIYHi1 30Hi.
I'padiune mpeacTaBieHHs 3aMeKHOCTI (2) HaBEJCHO Ha pHC. 2.

Fn A

t 4
R, R, Ro R R, R

Puc. 2. TeopeTuuHna KpuBa po3noaijy MJILHOCTI NPOsIBiB exoJioriuHOi HeOe3meku F, 3aj1e:kHo Bif il
BesnunHu R; Ry — cepeaniii nyis ekocucremMu piBeHb HeOe3meKH

Ha miacrasi anani3y puc.2 ycTaHOBICHO [iama3oHu (QyHKIIOHYBaHHs €KOJOTiYHOI HeOe3leKu B
CE3: ¢onosa nebesneka (R<R;); nebesneka neznauHoro piBHA (R; — R;); npuitnarHa nebesneka (R; —
Rs); nenpuiinsaraa Hebesneka (R; — R;); karacTpodiuna Hebesmeka (R>Ry).

BukopucTano Taki mo3HaueHHs piBHS HeOesmeku: R; — npuponnuii ¢on; Ry, Rs, Ry — BiamosinHoO
HIDKHI TPaHU4HI piBHI NPUHHATHOT, HENPUIHATHOI, KaTacTpo(ivyHOT HeOE3MeKH.
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Mu akIeHTyeMO yBary Ha Jliara3oHi HEMPUUHSATHOI HEOE3MeKH, TaK SK I HhOTO XapaKTEPHOIO €
CYTTEBO OiNbINA KiNBbKICTh BUMAJKIB MPOSBIB HeOE3Mekn y MOPIBHAHHI 13 Jialma3oHOM KaTacTpoQidHOi
HeOe3MeKu.

IIpouec nmedopmariii craHy eKOJOTIYHOI OE3MEKW IMiJ] BIUIUBOM aHTPONOTCHHUX YWHHUKIB
XapaKTepPU3y€EThCS TEPEXOIOM EKOCHCTEMH 13 OJHOTO B IHIIMK CTalliOHapHWHA CTaH. Y pasi, KOIu
€KOCHCTeMa BiIOBiIa€ BUMOTaM TOTEHINHHOT 1 MoXe OyTH omucana moteHiiinow ¢yHkiiero N (X,A)
BiJI NOBeNiHKOBOI 3MiHHOI X (Bpa3nuBicTh) i mapamerpa yrnpapiinas A, maemo [11]:

dX/dt = - N (X, A)oX + S¥2 £ (t) = X° + ALY + 4, + SY2 & (1), 3)

ne S — koHcranTa, &(t) — rayciBchbka He3aleKHa.

Y Mexax po3B’sS3aHHS OKPEMOTO 3aBJaHHS CTBOPEHHS €JIEMEHTIB 3a0e3ledeHHsI eKOJOTriuyHOl
0e3neKy B MPUPOTHO-aHTPOMOTEHHUX BooMMax (Qs3) po3riIagaEMo BIITyYEHHS HAUIMITKOBOI Giomacu 3
MONANBIIOI0 ii YTHIII3AIi€l0 y Mporecax OTPUMAaHHSA €HEepProHociiB (0ioraszy, 010M3ENBbHOTO MaNHBa).
[Iponec reneparuii 6iorasy omucyerscsi AudepeHUiHUM piBHSHHSIM Muxaenica — MeHTeHa, pillleHHS
SKOTO Ma€ BUTJISI:

C=1C,(1-e"), (4)

ne C, — moyaTKoBa KOHIIGHTpAIlisi OpraHiYHHUX CHOJYyK y Oiomaci, Mr/z[M3; A — IIBUIKICTH
IpoLIeCy METaHOTeHe3y; K — KOHCTaHTa HAKOIMYCHHs Giorasy, ¢ ; t — yac peanisariii mpowecy, c.
3a meBHOI KOHIEHTPALlil OpraHiYHUX CIIONYK Y OioMaci MIBUAKICTE METa00Ii13My BPIBHOBAKYETHCSI
31 IIBHJIKICTIO HAJIXOKEHHS, IO M BU3HAYa€ MAaKCUMaJbHUM BuXin Oiorasy. J[is aktusizamii mpouecy
yTBOPEHHsI Oiorasy JoIijbHA MONEepPeIHs miaroropka 6iomacu [14].
Cran 3a6pymaeHHst BogHoi ckianoBoi CE3, 3amexHo Bixg ocobmmBocTed Oidypkarlii omucyeThes
CHCTEMOIO PiBHSHB!

dE
dc _ — =—dE +eh(C, E),
g =2~bD(C)~cf (C.E), at ( ) (5)

ne C — xoHueHTpamis 3a0pyaHtoBaya; E — ryctuHa Giomacw; a — MOTYXKHICTh JiKepelna 3a0pyIHEHHS;
D(C) — dbyskuia qucunanii, mo xapakrepusye Npupoanuil posnaz 3adpyantosada; i(C,E) — dyHKuis, 1m0
onucye BIUIMB 3a0pynHeHHs Ha BoaHy ckinanoBy CE3; f(CE) — ¢yHkuis, mo onucye abcopOuiro
3abpyaHioBava Boauoi ckiamoBoi CE3; b — xoedimienT nmpupoaHoi aucumarii. C i € — KOHCTaHTH, IO
Oinbi 3a 0.

dopmarnizanis mapaMeTpiB MaTeMaTHYHOI MOJIENi NMPHU3BOAUTH IO PO3B’S3aHHS TPHOX OKPEMHX
3aBJIaHb:

1) aHamizy (yHKIIIOHYBaHHS €KOJIOTIYHOI HEOE3MEeKH 3a HAsABHOCTI CYKYHHOCTI i1 CKJIaJIOBHX
pizHoro renesucy (Qy);

2) MOMIMIIEHHSI CTaHy EKOJIOTIYHOI 0e3MeKH B yMOBaX KOMILIEKCHOTO BILTUBY 11 /pkepen (Q,);

3) dopmyBaHHS €JIEMEHTIB 3a0e3MEUYCHHS EKOJIOTIYHOI OE3MeKH B MPHUPOIHO-aHTPOIIOTCHHUX
BomoiiMax (Q3).

KombiHoBaHa ymoBa po3B’si3aHHS BUILIEHABEJICHUX OKPEMUX 3aB/IaHb MAa€ BUIJIS:

G (X A4, C E R) =fis (Ql, Qz, QS) ) (6)

ne G (X A, C, E, R) — piBeHb CTIHKOCTI €IEMEHTIB CHCTEMH eKOJIOriuHoi Oe3mekH, f1o3 (Q1, Qo Q3) —
BiZJOOpa)keHHsI PO3B’SI3aHHS OKPEMUX 3aB/aHb.

BcraHoBieHHS rpaHUYHUX YMOB iCHYBaHHSI MaTeMaTHYHOT MOJIENI TPOBOJMMO 3 BUKOPUCTAHHIM
PiBHS CTIHKOCTI CHMCTEMH eKoJIoriuHoi Oe3neku y yacoBomy Bumipi G (X, A, C, E, R, t) (BUKOpHCTaHO
HOPMOBaHI 3Ha4eHHS ycix mapameTpiB). Posrisinanu Taki Buau criiikocti ctany CE3:

a) piBHOBara — CHUTyauis, 3a SKOI Pi3HOCHPSMOBaHI aHTPOIOTEHHI YAHHUKU B3a€MHO TacsTheCs 1
BiaacTuBOCTI crany CE3 3auiarTbcs HE3MIHEHUMHU:

Gi(X 4, C E, R, t))=const,
332 yMOBH [AX + AA + AC + AE + AR]—0, (7
t;— 0,
0) romeocTas — cTiiikmii ctan pisHoBaru B CE3:

Gy (X, 4, C E, R, t;) = const,
332 YMOBH AX — 0; AA — 0,AC — 0; AR— 0, (8)
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t2 — O
B) CTaIliOHAPHUN PEKUM — TOCIIOBHICTh CTaHIB TOBTOPIOETHCS IUKITITHO:
G||| = [ (G| + G||), t3]: const,

3a YMOBH ; = [t1’+t2’+...+11k+t2k'+...+ f1n+t2n]—>00, (9)
ne k=1-n — iHgeKC 9acOBMX IHTEPBAIB.

3abe3neuenns exkonoriunoi HagiiHocti CE3 Biamosinae BukoHaHHIO yMOB (7) - (9) 3a HacTymHUM
YaCOBHM CILICHAPIEM:

var [G (X, 4, C, E, R, t)]— G (10)
3a YMOBH {—> o
3 ypaxysanusm (1), (3), (5), (6) ta (10) moOynoBaHa mykaHa MaTeMaTHYHa MOJIEIb!
dX/dt =— N (X, A)OX + S*2 & () = X° + AX + 4, + SY2 € (1),

dc dE
— =a-bD(C)-cf (C,E —_— = +
ot a—-bD(C)—cf (C,E), Ot dE +eh(C, E), (1)

RO-NEYY o py g, aily o,y |0 G A CER i (Qu Qu Q)

1=1 j=1 k=L

var [G(X, A, C,E, R, t)]> Gy mpu t— oo, (12)

OT1xe, MaTeMaTHYHa MOJENb AedopMaliii cTaHy eKOJIOTiYHOi Oe3MeKH il BILUIMBOM CYKYITHOCTI
AHTPOIIOTEHHUX YHMHHHKIB, fKa SBISE COOOI CHCTEMY 3 YOTHPHOX aHAIITUYHUX 3aJIC)KHOCTEH
(moxxmBocTi epexoay CE3 3 omHOTO B iHIIMI CTalioOHApHUHN CTaH BiAIOBITHO MO XapaKTEPUCTUKH Ta
piBHS BIUIMBY aHTPONIOTEHHWX YWHHHKIB, CTaH 3a0pynmHeHHS BomHOI ckinamoBoi CE3 3amexHO Bifn
MOTYXXHOCTI JKepena 3a0pyAHeHHs Ta ocobnuBocTel Oidypkarii, 3MiHM y 4aci €KOJOTIYHOTO PU3UKY
BIUIMBY TexHOreHHHX 3emiieTpyciB B CE3, koM0iHOBaHYy yMOBY BapiamiifHOTO PO3B’SI3aHHS OKPEMHX
3aB/IaHb IIOMO SKOCTI CHUCTEMH YIPAaBIiHHS EKOJOTIYHMMHU TPOEKTaMH) Ta TPAHUYHHX YMOB Il
ICHYBaHHS.

BucHoBkH. 3anpormoHOBaHO MeXaHI3M MOHITOPUHTY (OpMyBaHHS €KOJIOTiuHOI HeOe3neKu B
yMOBax Jii aHTPONOI€HHHMX UWHHMKIB. YCTAHOBJECHO Jiama3oHu (YHKLUIOHYBaHHS HeEOE3NeKH B
COIIAJIbHO-CKOHOMIYHIH 30Hi. [IpoaHai3oBaHO BUIM CTIMKOCTI CTaHy COILIaJbHO-CKOHOMIYHOI 30HH 3a
YMOB piBHOBAar#, TOMEOCTa3y Ta CTallioOHAPHOTO PEKUMY.

[TobymoBano monenp Aedopmarii CTaHy €KOJOTiYHOT O€3MeKH IMiJ BIUIMBOM XapaKTePHUX I
MEBHOTO  PETiOHy  aHTPONOIeHHHX YHHHUKIB (BIUIMBY JITOCEPHUX TIPOIECIB TEXHOTECHHOTO
MOXOJKEHHS, YTHIIi3alii Oi0JIOTIYHMX 3a0py/lHEHb Ta MPOMHCIOBUX BiJIXOJIB), sIKAa TPYHTYEThCS Ha
PO3B’s3aHHI TPHOX OKPEMHUX 3aB/IaHb.

[Momanpmmii HAMPSAMOK MTOCIIPKEHB TOJSITae y MPaKTHYHIA peaii3allii MoAeni Juis yHpaBIiHHS
EKOJIOTIYHUMH TPOCKTaMU y KOHKPETHi CcOlialbHO EKOHOMIUHIM 30HI B yMoBax [ii OiOTHYHHX
YUHHUKIB.
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0. Kharlamova, I. Soloshych,
V. Shmandii, T. Ryhas
Kremenchuk Mykhailo Ostrohradskyi National University

MANAGEMENT OF ECOLOGICAL PROJECTS UNDER THE IMPACT OF
ANTHROPOGENIC FACTORS OF DANGER FORMATION

The mechanism of monitoring the formation of ecological danger under the impact of
anthropogenic factors is proposed. The scientific works devoted to the ways and methods of decreasing
the level of natural-technogenic load on the environment and its separate components are analyzed.

The ranges of ecological danger functioning in the social and economic zone are established:
background danger, danger of insignificant level, acceptable danger, unacceptable danger, catastrophic
danger.

The types of stability state of the socio-economic zone (SEZ) under the conditions of equilibrium,
homeostasis and stationary regime are considered.

The deformation model of the ecological safety state under the influence of physical and other
anthropogenic factors is developed. The model is based on the solution of three separate problems:
analyzing the functioning of ecological danger in the presence of a set of its components of various
genesis; improving the state of ecological safety in terms of the complex impact of its sources; forming
the elements of ecological safety in natural and anthropogenic reservoirs. It includes a system of four
analytical dependences (describing the possibility of transition of the socio-economic zone from one to
another stationary state according to the characteristics and level of anthropogenic factors; characterizing
the pollution state of the aquatic component of the ecosystem depending on the pollution source capacity
and specifics of bifurcation; describing the changes in time of ecological risk of the physical factors
impact; determining the combined condition of variational solution of separate problems concerning the
quality of the ecological projects management system) and boundary conditions of its existence.

The findings show that using the deformation model of the ecological safety state under the
influence of physical and other anthropogenic factors makes it possible to develop and implement sound
solutions for the management of environmental projects.

Key words: ecological safety, ecological projects, physical factors, mathematical model,
technogenic earthquakes, danger formation, socio-economic zone, monitoring.
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JOCIIIVKEHHSA EJIEKTPOMAT'HITHOI'O ITOJIA B MEXKAX YPBOCUCTEMHM
IBAHO-®PAHKIBCBKA

VY crarTi HaBeleHi pe3yabTaTH 3aMipiB PiBHIB €EKTPOMArHiTHOTO BUMIPOMIHIOBaHHSI IIPOMHUCIIOBOT
4acTOTH B Mexax ypbocucremu M. IBano-DpankiBchka, a came Ha TepuTopii Mikpopaiony [laciuna, sixa
BKItouae 8 Byauib: [opbOaueBcbkoro, Deapkouua, BinbHa, 3aBojacbka, [ammibka, XiMmikis,
TponeitOycHa, FOmiana LleneBuua. Takox Oynm mocmimkeHi NpuUMicbki TepuTopii — c. BoBuuHens, ne
Oyio mpoiimeHo 4 MapIIpyTH, BKJIFOYAIOYM HACTYMHI Bynwmii: BoBumHerpka, BoBumHenpKkuii maropo,
npoBynok [liaripauii, Byn. Mensauka, JlicoBa, Bucouana, Iaiines, ["aitoBa (namb6a), JIyrosa, LlleBueHnka,
JKuBonmcHa. 3a MOMOMOrOI0 Bi3yambHOTO OOCTEXKEHHS Ta MyONIYHOI KamacTpoBOi KapTH YKpaiHu
BU3HAUYEHO OCHOBHI 00’€KTH €JIEKTPOMArHiTHOTO BHUIPOMIHIOBaHHS Ha JJOCIIKYBaHiii TepHTOpii.
ABTOopr myOumikamii HaBOAATH METOAWKY TIPOBEACHHA 3aMipiB  pIBHIB  €JIEKTPOMAarHiTHOTO
BUIIPOMIHIOBaHHS Ta PE3yNbTaTh MOAANBLIOI OOpOOKM BUMIpSIHUX MOKa3HWKIB. Ha ocHOBI
MIPEJICTABICHNX pe3yNbTaTiB MOOYJOBaHO KapTh Ta Tpadikd po3MOMLTY pIBHIB €IeKTPOMArHiTHOTO
BUIIPOMIHIOBaHHS B MeXaX MEBHOI TEPHUTOPIi, 3TiAHO SKUX BHU3HAYEHO MAKCHMAaJbHI 3HAYECHHS DPIiBHIB
HaANPY>XEHOCTI €JICKTPOMAarHiTHOro mnojis. HaBeneHi BITYM3HSIHI 3aKOHO/ABUYI MIiJCTABU 3 OLIIHKU BIUIUBY
€JIEKTPOMATHITHOTO BUIIPOMIHIOBaHHS B MeXaxX ypOaHi3oBaHUX TepuTopiii. BusHaueHo, mo 3rigHo 3Y
«[Ipo 3abe3neyeHHs] CaHITAPHOTO Ta EIMiAEMIYHOTO OJaronoiydusi HaceJICHHs» HEOoOXigHe NTOTPHUMAaHHS
JIEP’KaBHUX CaHITAPHUX HOPM 1 TPaBWJ, SKi BH3HAYAIOTh TPAHWYHO MOMYCTHUMI piBHI HANpy>KEHOCTI
€JIEKTPOMArHITHOTO TIOJISI Ta CAaHITapHO - 3aXHMCHI 30HM Ha TEpUTOpPii MicbKoi 3a0ymoBu. Pe3yibraTu
3aMipiB HAMpPY>KEHOCTi €JIEKTPOMArHiTHOrO TOJS TPOMHCIOBOI YaCTOTH TMOPIBHSHI Ha BiJMOBIIHICTH
JOTPUMAaHHS BUMOT JICP)KaBHUX CaHITAPHUX HOPM 1 TIPaBHIL.

KnawuoBi ciaoBa:  ypOocucrema,  elEeKTPOMArHiTHE  BHIIPOMIHIOBAaHHS,  HAIPYXEHICTh
€JIEKTPOMArHITHOTO MOJISA, TPAHUYHO JIOMYCTUMHUH PiBEHb.

ITocranoBka npodjaemu. Y 1995 poni BceecBitHboro Opranizauiero Oxoponu 3a0poB’s Oyiio
odimiiHO BrpoBapKeHO TepMiH «[obOankHe eneKTpoMarHiTHe 3a0pyaHeHHs JoBKULI». BOO3
BKJIIOYMJIA TIPOOJEMY €JIEeKTPOMArHiTHOrO 3a0pyJAHEHHS HaBKOJMIIHBOTO CEpPEeJOBHIIA B MEperiK
npiopuTeTHUX NpodnemM mroncTsa [1]. Tomy B cydacHHX yMOBax MiChKOI 3a0yJOBH Ta CTaJIOTO PO3BHTKY
TEXHOJIOTIM BCE TOCTpIllle CTAaBUTHCS MHUTAHHS PO BIUIUB EJIEKTPOMArHITHOTO BUIPOMIHIOBAHHS Ha
Oiomoriydi  00’ekTH. OCKITBKM KUIBKICTh JDKEPEN €JIEKTPOMArHiTHOTO BUIPOMIHIOBAHHS B MEXKax
ypOaHi30BaHUX TEPUTOPIH MOCTIHHO 30UTBIIYETHCS, TO BUHUKAE PU3UK IS 370pOB’ s MoauHu. Jlokazom
TaKOTO BIUIUBY € CEpisl eMiIeMioNOTYHUX JOCIIIKEHb, Y SIKUX TIOKa3aHO 3pOCTaHHS pU3UKIB BUHUKHEHHS
OHKOJIOTIYHHX,  CEpUEBO-CYJIMHHUX Ta  HEHpOJETeHEPaTUBHUX  3aXBOPIOBaHb,  ITOLIKOKECHHS
PENPOAYKTUBHOI CHCTEMH, TIOPYILIEHHS MPOLIECIB iMyHOT'eHe3y y JIOAUHU. B ocHOBHOMY, OionoriuHa xist
€JIEKTPOMArHITHOTO TOJISl MPOSIBISIETHCS Ha KIITUHHOMY piBHI. Tomy 3rimHo 3V «llpo 3abe3neueHHs
CaHITAPHOTO0 Ta EMiAEMIYHOro OJIaromoyydysi HaceJeHHS» HEOoOXiJHE JAOTPUMAHHS JEPIKaBHHUX
CaHITapHUX HOPM 1 TpaBWi, fAKI BHU3HAYAIOTh TPaHUYHO JOMYCTHMi piBHI HaIPy>KEHOCTI
€JIEKTPOMArHiTHOrO TOJISi Ta JOTPUMAaHHS CaHITApHO-3aXMCHHUX 30H BiJl JPKEPEN BHUIIPOMIHIOBaHHS Ha
TEPUTOPIi MiChKOI 3a0y10BH [2].

CroromHi Ha Tepuropii M. IBaHo-DpaHKiBChbKa HasBHUN BUCOKHMH MOKAa3HHWK aHTPOIOTEHHOTO
HaBaHTAXEHHS Ha JOBKULISA, a BUPOOHUYO-TOCIOAAPCHKA HiSUTBHICTE HAa TEPUTOPil MicTa 3YMOBIIOE
HETaTHUBHUHM BIUIMB Ha CTaH JOBKUUIA T4 YMOBH KUTTEAISJILHOCTI HaceleHHA. ToMy, 3 METOI0 3aXUCTY
3JI0POB’sl HACENICHHS BiJl BIUIMBY €JIEKTPOMATHITHOTO BUIPOMIHIOBAHHS, aKTyaJlbHHUM € JIOCIIJKCHHS
PiBHIB Hampy»Xe€HOCTi €JIEKTPOMArHiTHOTO IMOJISl TIPOMHMCIIOBOT YaCTOTH Ta iX pO3MOALT B MEXax MEeBHOI
TepUTOPii.

¥ 2020 pori [Mocranosoro Kabinety MinictpiB Yipainu Ne 3650 «IIpo yTBOpeHHs Ta JKBiJaIito
pafoHIB» 3MIHIOETBCSI TEPUTOPIATEHUN YCTPiK KpaiHu, 30KpeMa, CTOCOBHO IBaHO-DpaHKIBCHKOI 00J1aCTi,
Tenep B aAMiHICTPaTUBHOMY BinHOLIeHHI Oyzae ¢yHKUioHyBaTH 6 paiioHiB: BepxoBuHCHKHI, [BaHO-
OpankiBebknit, Kanmycwkmii, Komomuticekuii, KociBebkuit Ta Hanpipuasiachkuit [3]. IligcTaBoro 10 3MiH
nmocIyxwio po3nopsupkeHHs Kabinery MinictpiB Ykpainn Big 12.06.2020 poky Ne714-p "Ilpo
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BU3HAUYEHHS aJMiHICTPaTUBHHX IICHTPIB Ta 3aTBEPIPKEHHS TEPUTOPiH TepuropiadbHUX Tpoman I[BaHo-
®paHKiBChKOi oOmacTi" 3rigHO AKOTO 10 cKiIany IBaHo-DpaHKiBCHKOI TEPUTOPIANBHOT IPOManX YBIHIILTH
19 HaceneHUX MyHKTIB, BKIOYatoud i ¢. BoBumnens [4]. BaxmuBo Oyno MOCTiAMTUA PO3MOALT PiBHIB
€JIEKTPOMAarHiTHOTO BUMIPOMIiHIOBaHHS SIK Ha TepuTopii M. IBano-PpaHKiBChKa Ha MPHUKIIAAlI MiKpOPaoOHY
Ilaciyna, Tak i Ha TPUMICBKHX TEPUTOPISIX Ha NpuKIami c. BoBumuens. Yci gocmimkeHHS Oymn
3milicHeHHI B pamkax MibkHapomHoro mpoekty HUSKROUA/1702/6.1/0022 “Regional Center for
Training and Monitoring of the Environmental impact of Electrical installations CRIMIGE”[5], B Mexxax
AKOTO OYJO 3aKyIUIEHO IOpOroBapTicHe oOnanHaHHA, 30KkpemMa 3D HU3BKOYACTOTHUM aHami3aTop 3
peectpatopom manux NFA-400. Pesympraté AOCHI[DKEHHS pealli3oBaHO y  KBamiQikariitHumx
KOMIUICKCHUX OaKalaBpChKUX poOoTax 3i crmemiambHOCTi 183 - TexHosorii 3aXMCTy HaBKOJHUIITHBOTO
CepeIOBUILA.

AHajni3 octaHHiX Aochaimxedb i myoOuaikamiii. Ha 3akoHomaBdoMy piBHI B YKpaiHi OIliHKa
€JIEKTPOMArHiTHOr0 BUIIPOMIHIOBAaHHS Ta MOr0 BIUIMB B MEXaxX YpOOCHUCTEMH PETYIIOETCS B:

- 3akoni Ykpainu «IIpo oxopony armocdeproro nositpsi» Big 16.10.1992 Ne 2707-XI11 [6];

- Metoauii po3paxyHKy pPO3IMOALNIIB PiBHIB €IEeKTPOMATHITHOTO TOJS, 3aTBEpPDKEHIH HaKa3oM
MO3 Ykpainu Big 29.11.2013 Ne 1040 [7];

- JlepkaBHHX CaHITApHUX HOPMaXx i MpaBUJIAX 3aXHUCTY HACEIICHHS Bifl BIUIMBY €IEKTPOMAarHiTHHUX
BUITPOMIHIOBaHb, 3aTBep/KeHUX HakazoM MO3 Ykpainu Bix 01.08.1996 Ne 239 [8];

- Jlep)kaBHUX CaHITApHUX HOpMax Ta TpaBHiaX MpH POOOTI 3 JDKEpelIaMH eJIeKTPOMAarHiTHHX
MOJIiB, 3aTBep pKeHNX HakazoM MO3 Vkpainu Big 18.02.2012 Ne 476 [9];

- JlepkaBHHX CaHITApHUX NpaBWIaxX IJIaHyBaHHS 3a0yJ0BU HACENEHUX MYHKTIB, 3aTBEPIKEHHX
HakazoM MO3 VYkpainn Bif19.06.1996 Ne 173 [10].

Bumesramani JlepkaBHi caHiTapHi HOPMH Ta TpaBHJIa MPHAMANIHCI 3 METOIO 3a0e3NedYcHHS
peatizaiii ojgoxeHb 3akoHy Ykpainu "[Ipo 3a0e3rnedeHHs caHiTapHOrO Ta EMieMiYHOro OJaronoIyJus
HaceneHHsa" [2].

Busuennio EMII [Bano-®pankiBcrka npucsderi podoru €. 1. Kyzemenko, O. B. IlomonsH, koTpi
CTBOPHJIM KapTy aHOMajiil MmarHiTHoro moss teputopii M. [BaHo-®pankiBcbka [11]. Illupokocmyrosi
BUMIpPIOBaHHS HAIPY)KEHOCT1 €JEKTPOMArHiTHOTO TOJNS BHKOHYBAIMCH Yy niamazoni yactot 50 I'm, 66
k[ -300 M. Amaparypa, [0 BHKOPHUCTOBYBAJACS - BHMIPIOBAILHUN TPWIIA] HAMPYXEHOCTI
omwkaporo nonsgs HOM-1 (Kyssmenko, [logomnsa, 1993). CrocrepexeHHS MPOBOIAMINCS B OKPEMHX
Toukax. J{nst mpommucioBoi wactotu 50 'y TOUkK BUMIpIOBaHHS OYJIM pO3TAalIOBaHI ITiJ] HAUTOTY KHIIUMHU
JDKepeJiaMH 0JIsl - BHCOKOBOJIBTHUMU JIIHISIMU eleKTponepenad. Y Mexax [BaHo-DpaHkiBcbKa Taki JiHil
npoxonaTh B paiionax BO «Kapmatnpecmam» (330 xkB) Ta Bynmuups Habepexnoi im. B. Credanuka,
O. Hosxenka it C. ITetmopu (110 kB). BumiproBaHHs eeKTPUYHUX CKIIAJOBUX HAMPYKEHOCTI MOJIS i
JiHisMu nanu 3HaueHHst 10 0,65 kB/m - mis 330 kBT, a mix JIEI-110 npunax He pearysas [11].

OLiHKY eJIeKTPOMAarHiTHOro 3a0pyIHEHHS BHUCOKOYACTOTHOTO Jiala3oHy BHKJIAJEHO B MpaLi
Kynnenscwroi T.B [12]. B ii po6oTi Oynu npoBe/ieHi HATypHI cIIocTEepeKeHHS Ta 130TPOIHI BUMIPIOBAHHS
ckiagoBux EMII: wHampyxkenocti enekrpuuHoro mnoist (E), B/M; HampykeHOCTI MarHiTHOTO MOJS
(H), MA/M; moBepxHeBOi TycTWHH MOTOKY eHeprii (W), MxBT/cM?. ABTOpOM BCTaHOBJIEHO, IO Ha
tepurtopii M. IBaHO-DpankiBcbka 3HaX0AUThCsA 120 6a30BUX CTaHIIIN CTUTBHUKOBOTO 3B SI3KY, SIKi pa3oM 3
I’ IThMa aHTEHAMU TeJIepaliOMOBIICHHS € TIOTYKHUMH JDKEepPeJIaMH eJIEKTPOMArHITHOTO BUIIPOMIiHIOBAHHS
BHCOKOYACTOTHOTO Jliana3oHy. 3arajom OyJo nmpoBeaeHe aochimkerHs y 210 Toukax crocrepexeHHs. 3a
pe3yabratamu 3amipiB nommpeHHs EMII Oynu crBopeni 0a3u jgaHumx Ta moOyqoBaHi CXeMaTH4HI
300pakeHHsI KOHTPOJIBHUX TOUYOK [12].

JlocmipkeHHsIM  €JIEKTPOMArHITHOTO TOJIsl PajliouyacTOTHOIO Jiana3oHy B M. IBaHo—®paHKiBCHKY
3aiimaBcsi Mepayx LI [13]. B pesynbraTi aHamisy TEXHOI€HHOI'O HAaBAaHTAXEHHS Ha YPOOEKOCHCTEMY
M. [Bano—®pankiBcbk, crnpuunHeHoro EMIT pamgiogacToTHOrO jiana3oHy, BH3HAYEHO TMEPEBUINCHHS
TPaHUYHO JIOMTYCTHMOTO PiBHS HANpPY)KEHOCTI €JIEKTPUYHOT Ta MArHiTHOI CKJIaJIOBUX, a TAaKOX T'YCTHHHU
MOTOKY €HEpTii eJIeKTPOMAarHiTHOTO IOJIsl B PO3Pi3i iX MaKCUMaIbHHUX Ta CEPEIHIX 3HaueHb y 122 Toukax
TECT-TIONIroHy ypOaHizoBaHOi Teputopii M. IBaHO-DpankiBcbka. CTBOPEHO €KOJIOTiUHI KapTH BILIUBY
napaMeTpiB €JCKTPOMArHiTHOrO MoJis Ha ypOoekocuctemy micrta [13].

B mexax npoekty «PerioHanpHUI LEHTP HABYAHHS Ta MOHITOPHHTY BIUTUBY €JIEKTPOYCTAHOBOK Ha
HaBKOJIMILTHE CEPEIOBUIIIE» Ta Ha TepUTOpii M. IBaHo-DpaHKiBChKa OyJIn MPOBEIEH] AOCIiIKEHHS PIBHIB
€JICKTPOMArHITHOTO BHIIPOMIHIOBAaHHS IPOMHCIIOBOI YacTOTH B IICHTPANbHIA YaCTHHI MICTa, IO
BHKJIaJIcHO B ITyOikariii [14]. B maHiif po0oTi JOCTIIKEHO TepUTOPit0 pekpeartiitnoi 3oan «Himenpke
o3epo». B mporieci aHamizy AaHWX BUSBICHO MISHKY miaBuiieHoro piBHs EMII BimHOCHO (hOHOBUX
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noka3HukiB. [1o0nm3y maHOl NMUISHKU MPOXOMUTH JiHISA eleKTpomnepenadi Hampyrowo 35 kB, mo €
mxepenom  EMII  mpomucmoBoi dactotu. Ha  rtepuropii  pekpeamiiinoi 3oHm  “Himerpke
o3epo”’nepesuiieHHs pisag I'JIP — e BcranosieHo [ 14].

[ocTranoBka 3aBaanHs. MeToo poOOTH € OIiHKA PiBHIB €JIEKTPOMArHITHOIO TOJISI IPOMHUCIIOBOT
YacTOTH B Mexkax Mikpopaiiony Ilaciana m. IBano-®pankiBcbka Ta MpUMIChKOi TepuTopii c. BoBunHels
[UIAXOM JIOCHI/DKEHHS PIBHIB HAINPYXXEHOCTI eleKTpoMarHiTHoro momns. JlaHi  mociimKeHHS
3MIMCHIOIOTBCS 3 METOl peanmizamii MixHapomuoro mpoekty HUSKROUA/1702/6.1/0022 “Regional
Center for Training and Monitoring of the Environmental impact of Electrical installations CRIMIGE”.

Jns nocarHeHHS 3a3HaY€HOi METH B pOoOOTI OyiH MOCTaBIEeH] HACTYITHI 3aBJaHHS:

1. IlpoananizyBaTh BITYM3HSHI 3aKOHOJABYO — HOPMATHBHI BHMOTH WIOAO OLIHKH BIUIUBY
€JIEKTPOMAarHiTHOTO BUIIPOMiHIOBaHHS.

2. TlpoBecTH MOJILOBI BHMIPIOBAHHS PO3MOALTY PIBHIB HANPYKEHOCTI €IEKTPOMArHITHOTO ITOJIS
MIPOMHCIIOBOT YaCTOTH B MeXax Mikpopaiiony [laciuna ta c. BoBunnens.

3. IlpoananizyBaTu pe3ynbTaTH OTPUMAHKX JAHUX HA JOCIIIKYBaHUX TEPUTOPISIX.

4. CrBopuTH KapTorpadiuyHi Mozeni MOMMUPEHHS €IEKTPOMAarHiTHOrO BHUIIPOMIHIOBAHHS B MeEXKax
Mikpopaiiony [laciuna Ta c. BoBunHens.

Buknan ocHoBHOro marepiaigy. OCHOBHa MeTa MPOEKTY B MeEXaxX SKOTO Oyl MpoBeAcHI
JOCHI/DKEHHS - peaii3yBaTH CIUIBHY €KOJIOTIYHY OCBITY Ta iH(OpMaliifiHy KaMIaHil0 LI0AO BIUIMBY
€JIGKTPOCHEPrii Ha HABKOJIMIIHE CEPENOBMINE HAa OCHOBI OOCTeXeHb Ta OOMiHY IOCBIIOM Ta
MPaKTUKOIO[5].

OnHUM 13 MPOEKTHUX pillleHb OYJI0 Y4acTh CTYJEHTIB y JOCHiIKEHHAX. TOMy B MeXKaX MPOEKTY
rmonepesHb0 OyJin BUKOHAHI KOMIUIEKCHI OakanaBpchbKi poOOOTH 3 OLIHKM BIUIMBY Ha JOBKIJUISA
€JIEKTPOMAarHiTHOr0 BUIIPOMIHIOBAaHHs B Mexkax ypOocuctemu IBano-®pankiBeskoi MTT.

JocnipkeHHst piBHIB HAaMpy>KEHOCTI €IeKTPOMArHiTHOTO BHIIPOMIHIOBaHHS TMPOBOIWIOCH Ha
Teputopii Mikpopaiiony Ilaciuna, Brmtouyarouu Taki Bynumi: ['opOaueBcekoro, PenpkoBuya, Binbha,
3aBoackka, I'anuipka, XiMmikis, TponeitOycHa, FOniana LleneBnua. Takox Oyna mochimkeHa TepUTOPis
Mocta Ha Ilaciuniii Ta B3mOBXk p. bucrtpuii ConoTBuHCBKOI (puc.l). BaximBuMm ertamom Oyio
npoananizyBatu po3noxain piaiB EMII Ha npumicekiit Tepuropii ¢. BoBunHenp, ne Oyno npoiiaeHo 4
MapUIpyTH B TakOMy MOpsAKY: Bynuns BoBumzernpka, BoBumuenpkuii marop0, mpoByiok Iligripaui,
Bymuiss Menpauka, JlicoBa, Bucouana, I'aiines, ['aiioBa (mamba), Jlyrosa, llleBuenka, JKuBommcHa
(puc. 2).

Puc.1l. Mexi gocaimkyBanoi Tepuropii — mikpopaiion Ilaciuna

JlocnipkeHHs PiBHIB HAIIPYKEHOCTI €JIEKTPOMArHiTHOTO MOJIsl TPOMHUCIIOBOT YaCTOTH MPOBOIHIIHCH
3a gonomoror 3D HH3BKOUACTOTHOrO aHamizaTopa 3 peectparopom nanux NFA-400. OOpoOka
pe3yJIbTaTiB BUMIPIOBaHb MPOBOAMIACH 33 JIOTIOMOTO0 MporpamHuoro 3adesneuenns NFA-soft (puc. 3).

YactoTHmii miana3on mpmiany craHoBuTh Bim 5 'y mo 400 kIt [15]. Ockinbku mpuman
€BPOIIEHCHKOTO 3pa3Kka, BiH BUMIPIOE TYCTHHY MarHiTHOTO MOTOKY B HaHOTecnax (HT) 1 miana3zoH BUMIpy
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TYCTHHM MAarHiTHOTO TIOTOKY cTaHOBUTH 1-19999 HT, nampyxenocti enekrpuuHoro mnons 0,1-
1999 B/m [15].

IlepeBaroro mpwiagy € HasABHICTh NPOTPAMHOTO 3a0e3MEUYCHHS i OOpOOKH pe3yJibTaTiB
BumiptoBanb NFA soft. 3 fioro momomororo mpoiec 0OpoOKH BUMIPSHUX MOKa3HHUKIB, MPOBOJUTHCS B
pPEeXHMMi peanrbHOro 4acy Tak sSK HpWiIaJ Ha IMOYaTKy POOOTH CHHXPOHI3YEThCS 3 IOKAa3aMH dacy
Kkomm’otepa. Jlam 3a  JIOMOMOror0 mporpamuHoro 3aGesmeuenHs NFAsoft-win-rev-172_int¢ i
GoogleEarth® wmoxsa mnobGyaysaTu rpadiku Ta KapTH  pPO3MOAidy piBHIB  HANPYKEHOCT
€JIEKTPOMArHiTHOTO TMOJIsI Ha MEBHIH TepUTOpii.

g 7Km;wa g \ $otar 3 /A ~ %
Google Earth ; : L34 ' \ A A \e'N48 g\éf) 2

e

Puc. 2. Mexi nociaigkyBanoi Teputopii — ceio Bopunnens

~———

Puc. 3. 3D HuzbkouyacToTHHII aHadi3aTop 3 peecTpaTtopom nanux NFA — 400

s crBopeHHs kaprorpadivuHoi 0a3d AaHMX MOUIMPEHHS EJICKTPOMArHiTHOIO IOJIA MOTPiOHA
CHUHXpPOHI3alisg npuiaay 3 nporpamoro GPS-Tpekep, sika MonepeaHbo 3aBaHTAKYEThCS HAa CMapT(OH.
Hacrynaum eranom pocmipkenHst piBHiB EMIT mpoMuciioBoi 4acTOTH € MpPOBEACHHS MapIIpyTHHX
3aMipiB, SIKi MapaJIeNbHO 3aHUCYIOTHCS Y (OHOBOMY pexuMi B iporpami GPS-tpekep y BUIIIsIII IEBHOTO
TpPEKy.

Komm’rorepHa 00poOKka BUMIpSHHX TOKa3HHKIB IPOBOIMIACHE 32 JONOMOIOK MPOrPaMHOIO
3abesneuenns NFAsoft-win-rev-172_int°, ne sinkpusmm ¢aitn mix massoo «LOG00000», MoxHa
mo0aYnTH PIBHI €JESKTPOMArHiTHOTO BHMIIPOMIHIOBAHHS, IO IMOJIICHI 32 4acTOTaMH 1 CKJIAJ0BHMH
(enmextpuuna — All CH4 i marnitHa — pemra). s moOynoBu MapIipyTHOI KapTH B Iporpami
GoogleEarth®, neobxinso 6y 3mirutu popmar daiiny 8 KML micis 4oro oTpuManm Kapry po3moity
PiBHIB €JIEKTPOMAarHiTHOTO BUIIPOMIHIOBAHHS B3J0BX MapLIPyTy BUMIPIOBAHHS.

OCKUTBKH B pe3yNibTaTi BUMIPIOBAHHS OYyJH 3/iHCHEHI MapIIpPyTH SIK HA TEPUTOPIi MIKpOpaoHy
[laciuna, Tak i Ha TepuTopii c. BoBumHenb, TO MOXHAa HagaTH TPHUKIA MOOYHOBU rpadiky piBHIB
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HanpyxeHocti EMIT B Mexxax mikpopaiiony [laciuna, sikuii OyB moOynoBanuii B mporpami NFA — soft
(puc. 4) Ta npukIan MOOYI0BH KapTH PO3MOALTY piBHIB HanpykeHocti EMIT Ha TepuTopii Mikpopaiiony
Iaciuma, 3po6eHoi 3a zonomoroo mporpamu Google Earth® (puc. 5).

B NFAEATITITIPIT Z7ITITATILOGOIGAR TXT (Reak value]
File Edt View Channd Earas Help
Chanaels

AncHi  f
P 1

o

Puc. 4. PiBHi eJleKTPOMATrHITHOT0 BUNPOMIHIOBAHHS MPOMMCJIOBOI YACTOTH HA TePUTOPIi
Mmikpopaiiony Ilaciuna: By.a. BiibHa, ByJ1. 3aBoacbka, ByJ. I'anuubka, ByJ1. Ximikis, modéynosani
3a gonomoroo nporpamu NFAsoft-win-rev-172_int®

YMOBHI NosHayeHHA

PiBHi HanpyxeHocTi EMI Byn. Ximikie, Manuueka, BinsHa, 3aBogckka

— &+ PiBHi HANPOYKEHOCTi ENEKTPMYHOMD NONA
A & PiBHi HanpyXeHOCTI MarkiTHora Nona

: NA4BE57"18" -
ER S 4

Puc. 5. PiBHiI Hanpy>keHOCTI eJIeKTPOMArHiTHOTO MOJISl IPOMMCJIOBOI YaCTOTH HA TEPHUTOPIl
Mmikpopaiiony Ilaciuna: ByJ. Binbna, ByJ1. 3aBoacbka, Bya. N'anunbska, ByJ1. XimikiB

B pesymbraTi JOCHIJPKEHHS JaHWUX TEPUTOpid Oynu BUAUIEHI JpKepena eleKTPOMAarHiTHOTO
BUIIPOMIHIOBAaHHS 32 JOIIOMOT'O0 Bi3yaJbHOIO OOCTEXEHHs Ta IyOiiqHOi KaJaacTpoBoi KapTu YKpaiHu,
00’exktu Obnenepro. B mikpopaiioni Ilaciuna e noitpsHi JiHii enextponepenay 3 Hanpyroto 0,4 kB ta
OXOPOHHOIO 30HOI0 MO0 OOWJIBI CTOPOHHM JIiHII BiJi KpaHIX MPOBOIB 2 M; KaOeibHi JiHII 3 HAIPYro
10 kB Ta oxopoHHOIO 30HOK 2 M; KaOenbHi JHiHIT 3 Hampyroro 100 kB Ta OXOpOoHHOI 30HOI 2 M
(puc. 6).Ha Teputopii c. BoBunHenp Bu3HaueHi Taki iMOBipHI JpKepeda BIUIMBY Bim aisuibHOCTI AT
«[Ipukapnartso0aeHepro» siK: BUCOKOBOJIBTHI JIiHIT enekrponepenad Bix 0.4 no 10.0 xBt, koMIuiekTHi
tparchopmaropui migcranmii KTII-178; KTII-708; KTII-553, KTII-104, (takoxk, mo0au3y cena
3HAaXOAMTHCS KOMIUIEKTHa TpaHchopmaropHa mifactaHmis Mickkoro tunmy I'KTII-484); ta iHmi mxepena
BHIIPOMiHIOBaHHS (puC. 7).

[Micns BUBYEHHS JpKEpen eJICKTPOMAarHiTHOTO BHIIPOMIHIOBAHHS Ha TEPHUTOPIl MiKpopaioHy
[Naciuna Ta c. BoBunnens Oynu mpoBezieHi 3aMipH piBHIB HanpyskeHocTi EMIT nmpomucioBoi yacToTu 3a
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BHIIE HABEJICHOIO METOAMKOI. Ha OCHOBI BUMIpSTHUX IMOKa3HHKIB 1MOOYI0BaH1 kapTorpadiuni Moaeni ta
rpadikd po3MOATY eNeKTPOMArHiTHOTO TIONS B3IOBX MapIIPyTy IOCTI/DKEHHS Ta Bi3yai30BaHO
OTpUMaHi 3HaUEHHS, SK JUIsl SJICKTPUYHOI, TaK 1 JuIg MarHitHoi ckinagoux EMII (puc. 8, 9).

OG6'eKTU ENEKTPOMArHiTHOro BUMpPOMiHIOBaHHA B MikpopaioHi MaciuHa

N48:57-23:04+

P g
! - N 8
G T P

§o
£

g
Google Earth “#* ._:._au

W triolag

YMOBHI TO3HAYEHHS:
O - KabenpHi JiHil enekTponepenau Hanpyroto 10 kB
- IOBITPSIHI JiHi1 enexTponepenay Hanpyrowo 0,4 kB

Puc. 6. O0’exTH e1eKTPOMATHITHOTO BUNPOMIHIOBAHHSA Ha TepuTOPii Mikpopaiiony Ilaciuna

Puc. 7. I)xepeJia eJieKTPOMArHiTHOro BILIUBY B ¢. BoBunHens (AT «IIpukapnarrsiofjieHepro»)

Ha Tepuropii Mmikpopaiiony Ilaciuna, a came ABtocraniiss Ne2, Byn. ['opOadeBCbKOro i BYII.
®denproBrYa, HAROIIBIN PIBHI HANIPY)KEHOCTI €JIEKTPOMATHITHOTO BHITPOMIHIOBAaHHS Oyiu 3adikcoBaHi
O0inmss  ObnacHoi kimiHiuHO JikapHi [BaHO-DpaHKiBCbKa — MaKCHUMAaJIbHUM piBEHb HAaMpPy:KEHOCTI
SNIEKTPUYHOTO TNl ckianae 164 B/M, MakcMManbHUWI pPiBeHb HANPYKEHOCTI MArHITHOTO TIONS —
1819,30 uTn. Ha mocnimpkyBanux Bynwnsx — BinbHa, 3aBojcbka, [amuipka, XiMikiB HAHOUTBIN PiBHI
EJICKTPOMArHITHOTO BUNpOMiHIOBaHHS croctepiramucs Oing  JII BO «Kapnatu»i ckimagaroTh:
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MaKCHMaJbHUI pPIBEHb HAMPYKCHOCTI eleKTpuyHoro mois — 173,90 B/M, MakcuManbHUN piBEHb
HaNpPYXXEHOCTI MarHiTHoro mons — 1765,00 uTn. HactymHa TepuTopis nocmipkeHHS Oyna oOMexeHa
BynmuisaMu TponeiiOycHa, Byn. XiwmikiB, Byn. lOmiana Ilenesuua. Ha Byn. XimikiB 3adikcoBaHO Taki
MaKCHUMaJibHI TMOKAa3HWKH HAIPYKEHOCTI eJeKTpuuHoro mosist - 176,20 B/m, marHiTHOrO momns -
383,7 HTn. Takoxx BUCOKHH MaKCHUMAIBHUIN MOKA3HUK HAMPYKEHOCTI EJIEKTPHYHOTO MO 3a(hiKCOBAHO
Ha ByJI. XIMIKIB B paiioHi *uTiI0BOro komiuiekcy Kombopt napk, sikuit ckiaagae 167, 00 B/m. Ha By
lamuupkiii, a came Ha Tepuropii Mocta Ha [laciuniii 3adikcoBaHO MaKCUMAJIBHUN TOKa3HUK
HaNPYKEHOCTI eJIeKTpU4YHOoro nojs — 172,20 B/m.

N48:5 /454"

O

YPUHIB

E 24°39/54% /- E 24°40'30"

Puc. 8. Y3aranpHeHa kapTa NoIIMpPeHHs eJIEKTPOMATHITHOIO M0JIsI IPOMHUC/I0BOI YaCTOTH Ha
TepuTopii Mikpopaiiony Ilaciuna

KapTa noluvpeHHs HanpyXeHOCTi eNeKTpoMarHiTHoro nons / ::::::MM
(3 ob'exranms arvutey) .

2 Pigw MarHITHOT nans (50/80Hz D)
& Pisk cxnanoBol rons (Al CHd )
[/ Bucoxomonsi Al enextponepesay 10.0-0.4 kB

I KoMIAeKcHi TPaHCHOPMATOpHI IACTRHUT

GoogleFarth

Puc. 9. ¥3araabHeHna kapTa NomIMpeHHs eJIEKTPOMATHITHOTO 10JIsl MPOMMCJIOBOI YACTOTH Ha
TepuTOpii ¢. BoBunHeus
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OCKinbKH yCi TOCTIIKEHHS TPOBOAMIINCH HA TEPUTOPIi Mikpopaiiony Ilaciuna, B Mexxax >KUTIOBOT
3a0yIOBH, TO OTpWMaHi TMOKa3HWKH Oynu mopiBHsHI 3 ['JI[P HampykeHOCTI eIeKTpUYHOrO IO, SKi
nogani B JCanlliH No0239[8]. BimnoigHo m0 nmaHux cadiTapaux HopM [JIP HampyskeHOCTi
CIICKTPUYHOTO IIOJII Ha TEPUTOPIl KUTIOBOI 3a0ymoBu craHoBuTh 1 kB/M. VYci BulieHaBesncHi
MaKCHMAaJbHI TTOKa3HUKH HAIPYXEHOCTI €JIeKTPUIHOTO TOJs B Mikpopaiioni [laciuna, 3HaxomsThcs B
mexax I'JIP.

Mono Teputopii c. BoBunHenp, To BUXoAs4n 3 JlepKaBHUX CaHITapHI HOPMH i MpaBHiIa 3aXUCTY
HACEJICHHS BiJl BIUIMBY €JIEKTPOMArHITHUX BHUIPOMiHIOBaHb OUIBIIICTH TepUTOpii c. BoBumHens
HopMyeTbest ['/IP 1o elIeKTpHYHOMY TIONII0 SIK MICHEBICTB, KA 3HAXOMHUTHCS 1032 30HOI0 IKHTIOBOI
3a0yq0BU (B MEXax CENMIIHOI MEXi), a TaKOXK Ha TepuTopii ropoxis i camiB — 5 kB/M. Ha mapmpyTi 1
«BoBunHenpKi ropu (marop0)» ta 2 TepUTOPir0 Kiacu}ikyeMo K HEHaceleHa MicleBiCTh (He3a0yqoBaHa
TEPUTOPIs, Ky BIABIAYIOTH IFOIW, IOCTYNHA ISl TPAaHCIOPTY, Ta CUIbCHKOTOCHOMAPCHKI YTias)
nokazHuk I'JIP cranosuts 15 kB/M. [t mapmpyty Byn. Bucouana, Byn. [afines — Ha TepuTopii 30HH
XHUTIIOBOT 320y10BH — 1 kB/M. Ha Bcix mMapuipyrax 3amipy nepesuiiiess ['JIP He Busiieno [16].

BucnoBku. B nporieci BUKOHaHHS JOCTIKEHb OYB 3MIHCHEHHA OIS HOPMATHBHUX BUMOT MO0
PETYIIIOBaHHS €JIeKTPOMArHiTHOIO BHIIPOMIHIOBAaHHS Ha 3aKOHOJABYOMY piBHI mnst Ykpainu. Ha ocHOBI
JAHOTO OrIsAy OynM MOPIBHSIHI MaKCHUMaJIbHI BUMIpSIHI TIOKQ3HUKH PIBHIB HANPY>KEHOCTI €JIEKTPHYHOTO
TOJISA, @ TAKOXK MIATBEPIKEHO aKTyalIbHICTh TOCIIKYBAHOT IPOOIEMH.

B pamkax mixxkaapogaoro npoekty HUSKROUA/1702/6.1/0022 “Regional Center for Training and
Monitoring of the Environmental impact of Electrical installations CRIMIGE” 3aificHeHO JOCITiIKESHHS,
SK1 TPOBOJMIIMCH Ha TepHUTOpii Mikpopaiiony [laciuna, mio Bkmoyae § ByNUIb Ta Ha TEpUTOPIi C.
Bosuunenp, e Oymno 3xaificHeHo 4 MapmpyTHHX 3aMipu. [lepen mpoBeneHHsIM 3aMipiB BU3HAYEHO OCHOBHI
00’ €KTH €TEeKTPOMATHITHOTO BUITPOMIHIOBaHHS IIPOMHUCIIOBOI YaCTOTH Ha JIOCIIKYBaHUX TepuTopisx. o
HUX HaJeXaTh. BHCOKOBOJIBTHI JiiHIT enektpormepenad Big 0.4 mo 10.0 kBT, KOMIUICKTHI
TparcopmaropHa TigcTaHmii, kabempHi miHii 3 Hampyroro 10 kB Ta 100 xB. 3a momomororo
nporpamMHoro 3abesnedenns NFAsoft-win-rev-172_int® npumagy NFA-400, SKEM NPOBOIMIHCH
JOCIIDKEHHSI, M00Y0BaHO Tpadiky po3noainy piBHIB HanpyxeHocti EMIT nmpoMuciioBoi 4acToTH 3rigHO
TpekiB, AKi Gymu 37ilicHeHi B XOJi MapHIpyTHHX 3aMipiB, a 3a monomororo GoogleEarth® moGymosano
Kaprorpadiudi Mojeai pO3MOAUTY €JIEKTPOMAarHiTHOrO IIOJI B3IOBXK MapUIpyTy IOCHiIXKeHHS Yci
BUMIpsIHI MOKa3HUKH piBHIB HanpyxeHocti EMII nopiBusiHo 3 I'IP, siki Bcranosneni ACanlliH Ne239.
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T. Kundelska, K. Dzudzylo
Ivano-Frankivsk National Technical
University of Oil and Gas

RESEARCH OF ELECTROMAGNETIC FIELD
WITHIN THE URBAN SYSTEM OF IVANO-FRANKIVSK

The article presents the measurements results of the electromagnetic radiation levels of industrial
frequency within the urban system of lvano-Frankivsk, namely in Pasichna district, which includes 8 of
Ukraine, the main objects of electromagnetic radiation in the studied area were identified. The streets:
Horbachevskoho, Fedkovycha, Vilna, Zavodska, Halytska, Khimikiv, Trolleibusna, Yulian Tselevych.
Suburban areas were also studied — Vovchynets village, where 4 routes were passed, including
Vovchynetsky hill, Pidhirnyi lane, and the following streets: Vovchynetska, Melnyk, Lisova, Vysochana,
Haideia, Haiova (dam), Luhova, Shevchenko, Zhyvopysna. With the help of visual inspection and public
cadastral map authors present the method of measuring the levels of electromagnetic radiation and the
results of further processing of the measured indicators. Based on the presented results, the maps and
graphs of the distribution of electromagnetic radiation levels within a certain area are developed,
according to which the maximum values of electromagnetic field strength levels are determined.
Domestic legal bases for assessing the impact of electromagnetic radiation within urban areas are
provided. It is determined that according to the Law "On Ensuring Sanitary and Epidemic Welfare of the
Population™ it is necessary to comply with state sanitary norms and rules that determine the maximum
allowable levels of electromagnetic field strength and sanitary protection zones in urban development.
The measurements results of the electromagnetic field strength of industrial frequency are compared
based on the compliance with the requirements of state sanitary norms and regulations.

Key words: urban system, electromagnetic radiation, electromagnetic field strength, maximum
permissible level.
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QUATERNARY DEPOSITS AND ECOLOGICAL MONITORING OF THE ICE AGE
PARK IN CARPATHIAN REGION, UKRAINE

An international geopark "The Park of Ice Age" located near Starunia village in Bohorodchany
district of lvano-Frankivsk region is world-famous for being a paleontological site of Pleistocene fauna of
the woolly rhinoceroses and mammoth (the Eemian interglacial period — 46000-10000 years ago
according to radiocarbon dating C14) and for its mud volcano which is unique in the Carpathian region.
This is a geological nature monument with an area of 60 hectares where abandoned ozokerite mine and
oil and gas exploratory boreholes are situated. The detailed investigations carried out in 2004-2009 by
Ukrainian-Polish expeditions were focused on discovering the possible new sites of fauna fossils and
human remains of European early modern humans (EEMH). The future discoveries at the paleontological
site of Starunia are extremely important. They intend to carry out ecological assessment of soil, surface
and spring waters, atmospheric air, snow, ashes of meadow grasses, radiological screening, and geo-radar
sensing to find new locations of extinct mammals. The Starunia area meets all the requirements of a
geopark according to UNESCO standards and concepts. The first research findings (1907) included the
remains of woolly rhinoceros, mammoth, horse, roe deer and other Pleistocene mammals which were
found in the ozokerite mine at the depth of 12 m near Starunia (Bohorodchany district, lvano-Frankivsk
region). In 1914 the scientists from Lviv (Ukraine) and Krakow (Poland) fully appreciated these
discoveries and published a set of articles and a monograph. In 1929 the members of the expedition of
Skill Academy (Krakow, Poland) found the remains of three more woolly rhinoceroses in the ozokerite
mine at the depth of 17 m. Numerous bones of vertebrates (rodents), remains of mussels, a lot of species
of insects, beetles, parasitic worms, fleas, butterflies, spiders, snails, vascular plants, mosses, seeds and
branches of dwarf birch (Betula Nana), alder (Alnus glutinosa), and other fossil of tundra flora were also
discovered. Polish scientists organized detailed investigations of flora and fauna around Starunia, their
results were published in the articles, but World War 11 suspended this process. The investigations around
Starunia intensified the comprehensive study of stratigraphy, paleontology, paleogeography,
geochronology and other aspects of the Quaternary Period. In 1932 the International Geological Congress
(the International Union of Quaternary Study) was established in Leningrad by INQUA. The main
methodological principles of this study dealt with the investigations around Starunia.

Key words: Starunia, ozokerite, Pleisctocene, Carpatian region, Quarternary period.

Introduction. Near the village of Starunia, on a small conservation area of 60 hectares, fields of
oil, ozokerite (earth wax), salts and the world-famous paleontological location of fossil rhinoceros fossil
fauna, mammoths, and other animals that lived for about four thousand years were collected together
(glacial) period. The scientific uniqueness of these findings is that in the ozokerite layers of the salt
carcasses (and not just the skeletons) of the giant giant fossils found, they embalmed and retained their
integrity along with soft tissues.

The carried out investigations according to the analysis of biological material provided a detailed
description of flora and fauna, and of climate conditions of the researched period (Bayger, 1914). In
addition, in the 70s of the last century as a consequence of the earthquake in the Carpathian Mountains
(Vrancea seismic zone, Romania) the only active Carpathian mud volcano eventuated at the Starunia
ozokerite deposit and at the site of paleontological discoveries. Scientist noticed the causal connection
between volcano eruptions and earthquake risk on the nearby Carpathian territory. The unique feature of
this mud volcano is that it can respond to seismic manifestations in advance before it causes severe
destructions and significant damage to the area (Adamenko, Karpash, Zorin, Kotarba, Mosiuk,
Kovbaniuk, 2017; Belous, Kliarovskyi, 1987).

In 2005 the professor of the Department of Ivano-Frankivsk National Technical University of Qil
and Gas (IFNTUOG) O. Adamenko proposed an idea to create the Park of the Ice Age at the Starunia
area (Adamenko, Krizhanivskiy, Stelmach, Mischenko, Zorina, Zorin, Ambrozyak, 2005b), (fig. 1),
which might include appropriate infrastructure based on scientific, health, medical, recreational
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establishments as well as the museum of large mammals and other flora and fauna fossils of the
Quaternary (glacial) period/Similar parks function in the Czech Republic, Austria and other countries.
The Ice Age Park in Ukraine has the following unique features: a) cognitive value for visitors and
tourists; b) extraordinary historical, natural, and scientific peculiarities of the Starunia area; c) investment
attractiveness. Such a park will provide firstly not recreational potential of Starunia but scientific and
cognitive background of the area, and finally will propose a kind of salt-mud-ozokerite therapy and
treatment (Alexandrowicz, 2004).
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Fig. 1. The project of ecological-tourism center “Ice Age Park”

The university (IFNTUOG) has been promoting this idea for 15 years. There is an open exposition
"Starunia: Park of the Ice Age" in the university's museum that presents interesting facts and details about
the park with the help of modern visual and multimedia means to all visitors. By the way, the museum
mineralogical collection has a great national and scientific value. The scientists take part in different TV
programs, radio broadcast, publish the information about the Starunia area in newspapers and on
websites. Unfortunately, the idea of a successful business project to create the park of the Ice Age in
Starunia is still waiting for the realization and investment.

The results of the investigations show Starunia is waiting for future discoveries. In 1907 the first
researchers of the Starunia paleontological site (Bayger, 1914) noted the probable causes why Pleistocene
mammals had sunk into the salt lake enriched in ozokerite, studying the remains of the woolly rhinoceros.
It is worth mentioning that in 1914 professor M. Lomnitskyi wrote about a round hole in the skull of the
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woolly rhinoceros, and about a piece of wooden spear burned with a fire and cut by a sharp object that
had been found nearby. These facts prove the existence of Cro-Magnons (European early modern
humans). It seems that the animal could have been unsuccessfully hunted by Cro-Magnons (EEMH) and
due to the unique chemical consecration of Pleistocene mud, the conditions for perfect preservation of
mammals had been produced.

It should be mentioned that in the 70s of the last century Ukrainian scientists found, researched and
described the sites of primitive people' settlements (their tools, signs of human habitation, etc) dated 10-
50 000 years ago. Thus, there are some significant reasons to find remains of Cro-Magnons (EEMH) at
the Starunia area, among them: a) the content of bitumen and salt is favourable for human remains
preservation; b) human remains may represent ancient hunters, ritual victims of human sacrifice or
criminals who were punished by throwing to die into ozokerite mine.

It is very important, from the point of the scientific aim, to find the remains of mammals and of
ancient people Cro-Magnons (EEMH). These fossil discoveries of the past have power to become a
world-' wide scientific sensation due to studying of human origin and to glorify researchers, investors,
explores and country where all these deposits were landed.

The first research findings (October, 1907) are connected with the remains of the woolly
rhinoceros, mammoth, horse, roe deer and other Pleistocene mammals which had been found in the
ozokerite mine at the depth of 12,5 m near Starunia (Bohorodchany district, Ivano-Frankivsk region). In
1914 the scientists from Lviv (Ukraine) and Krakow (Poland) fully appreciated these discoveries and
published a set of articles and a Monograph (Bayger, 1914).

In 1929 the members of the expedition of Skill Academy (Krakow, Poland) found the remains of
three more woolly rhinoceroses in the ozokerite mine at the depth of 17,6 m. Numerous bones of
vertebrates (rodents), remains of mussels, a lot of species of insects, beetles, parasitic worms, fleas,
butterflies, spiders, snails, vascular plants, mosses, seeds and branches of dwarf birch (Betula Nana),
alder (Alnus glutinosa), and other fossil of tundra flora were also discovered (Szafer, 1930). The World
War 1l suspended the process and results of investigations of flora and fauna around Starunia (Kotarba,
2005). In the postwar years 1945-1969 ozokerite mining was continued around Starunia and Dzvinyach
(Ivano-Frankivsk region, Ukraine) and the petroleum exploration was carried out but its deposits weren't
enough for oil exploitation in industrial use (Adamenko, Stelmach, Zinchuk, Kotarba, 2005a).

In March, 1977 as a consequence of the earthquake in the Carpathian Mountains (Vrancea seismic
zone, Romania) the first and still the only mud volcano eventuated at the Starunia ozokerite deposit
(pic.4) In the years 1977-1988 professors of IFNTUOG N. Bilous and V. Kliarovskyi (Belous,
Kliarovskyi, 1987) who studied the mud volcanism around Starunia registered that area of 60 hectares as
a geological monument of country importance. Such geologists as O. Adamenko, O. Stelmakh, H.
Stelmakhovych, N. Shevchyk, V. Kolenchenko (Department of General Geology, IFNTUOG) were
involved to the study of Starunia concurrently. They were joined by D. Drahant (Chornobay, Drygant,
2009) and others paleontologists of the Natural History Museum of the Academy of Science of Ukraine
(Lviv, Ukraine); by L. Matskevyi (2005), an archeologist of the Institute of Ukrainian Studies after I.
Krypyakevych of Academy of Sciences of Ukraine; by B. Vasylenko and |. Kochkyn archeologists of
Ivano-Frankivsk Vasyl Stefanyk Pedagogical Institute. There were discovered several sites of ancient
humans of the late Paleolithic, Mesolithic, and Neolithic (Kuc, Rozahski, Goslar, Kubiak, Kotarba, 2005).

In 1988-1989 the researchers of IFNTUOG (O. Adamenko, O. Stelmakh, L. Mykhalska, I.
Mykhailuk) carried out a detailed investigation of Starunia on the financing of the Ministry of Education
and Science of Ukraine. Accordingly, topographical survey (1: 10 000 (by R. Pylypiuk)) and radiometric
survey (by V. Stepaniuk) have been completed around the Starunia area.

Material and Methods. In 2004 two Ukrainian-Polish expeditions were organized under O.
Adamenko (professor of department of ecology of IFNTUOG) and M. Kotarba (president of Polish
society "Geosphere", professor of AGH University of Science and Technology (Polish Akademia
Gorniczo-Hutnicza im. Stanislawa Staszica) guidance. In 2005 the research results of both expeditions
were published in the monograph (Kotarba, 2005).

In 2006 - 2009 most core samples were obtained by drilling 33 core boreholes to study in details
cross-section 11 and | of fluvial terraces and the Velyky Lukavets river valley that was reflooded. Using
modern tools and equipment, geological and geomorphological, geophysical and geochemical studies
were continued. Radiocarbon ages of sediments suggest the minimum age dated between 46 - 10 000
years ago (Kuc, Rozahski, Goslar, Kubiak, Kotarba, 2005). The analysis of pollen diagrams,
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paleocarpological and malacofauna complexes determined the Late Pleistocene age of mammoth and
wooly rhinoceroses (Sokolowski, Stachowicz-Rybka, 2009).

In April 2019, experts Volodymyr lvashchyk (Transient, Kyiv) and Anatoliy Chernov (Taras
Shevchenko National University, Kyiv) performed geo-radar sensing, which showed the prospect of
electromagnetic waves in order to find out layered structure and construction of underground relief,
distributions of paleo-swamps and to discover new mammoth fauna sites.

The authors suggest continuing the future discoveries at the paleontological site of Starunia. They
intend to carry out ecological assessment of soil, surface and stream waters, atmospheric air, snow, ashes
of meadow grasses, radiological screening, and geo-radar sensing to find new locations of extinct
mammals.

In 2006-2009, M. Kotarba organized the drilling of 33 wells with a depth of quaternary deposits
(up to 10-20 m) with 100% core extraction. The geological and geophysical, geomorphological, and
geochemical studies, the results of which were published in 2009 in the book "Interdisciplinary studies
(2006-2009) at Starunia (Carpatian region, Ukraine) — the area of Discoveries of Woolly Rhinoceroses"
(2009). The most important result was the detection of areas where they could at a depth of 5-20 m in
bituminous impulses not yet found remains of giant mammals, and maybe hunters on them - Cro-
Magnon.

In 2015-2018 at the Staunun paleontological site in the study of ecologists and geologists
IFNTUNG AN Adamenko, TO. Zorina, V.M. Omelchenko, TV Kalinium from ecological-techno-
geochemical state Soils, surface and groundwater, snowfall, surface layer radiation, etc., using drone
observations. On the initiative of O.M Karpash with the participation of D.O. Zorina, 1.1. Kovbanyuk,
M.V. Mosyuk and IFNTUNG Architects created a model of the future Ice Age Park at the University
Geological Museum and published in 2017 the monograph “Old Woman: Ice Age Park”. In 2018, the old
rhinoceros rhino # 1 was restored to life in the Lviv Museum of Natural Sciences of NASU, which was
widely reported in the media.

The network of ecological research includes geo-ecological profiles and geo-ecological landfills.
The latter are sampling points for various types of analysis to identify man-made pollution. The results of
the analyzes are summarized in the databases of environmental information, and on their basis they build
elementary and component ecological-techno-chemical maps, the computer integration of which "builds"
a map of the current ecological situation and ecological state of the environment.

Reseults and discussion. Analysing the area of distribution of various environmental components
and the location of man-made objects - power lines, product pipelines, etc., we offer a network of
environmental studies of 4 environmental profiles of northern-eastern south-western orientation and 3
geo-ecological profiles of western-eastern orientation there are 133 geo-geological landfills - sampling
points for different types of analysis to determine the content of pollutants. At the points of intersection
with the profiles of linear technogenic objects (transmission lines, product pipelines), the number of
samples increases, the network thickens. This is necessary to cover all possible differences in the
distribution of geocomponents and their changes depending on the geo-ecological substrate.

Starunia geoecological polygon is situated in Boruslav-Pokutia zone Precarpathian territory and it’s
the basis of oil-bearing zone.

The Quaternary part of the geological section from top to bottom is represented by the Miocene
molasses of the Oratory area, often of saline, impregnated ozokerite. Below is: the so-called flysch —
multiple rhythmic alternation of sandstones, siltstones and mudstones in the ages from the Upper
Cretaceous to the Lower Miocene (Stryi-Minilitic world).

The Boryslav-Pokut (Inner) zone of the Pre-Carpathian Bend is a complex of roofs, slanted one by
one in a northeast direction. The zone to the south-west borders with the Skibovy Carpathians, and to the
northeast - to the Siberian, and further to the Bilche-Volytska (Outer) deflection zone, which borders to
the northeast with the Eastern European Platform. Qil and gas is associated with several horizons of the
menyllite world (Oligocene-Lower Miocene) and the Middle Eocene. Several oil and gas fields are
located in the immediate vicinity of Staroun - Gvizdetskoye, South-Gvizdetskoye, Monastyrchanskoye,
Nnovskoye, Pasichnianskoye, Bytkov-Babchinskoye. To the northeast of Staruni there is another deposit
of ozokerite - Dvzinyatske, and to the north of it there is the Starunskoye deposit of natural salts.

A quarter of the geological section has only been studied in recent years, after well drilling and
core exploration. The geological map of Quaternary sediments was made by OM Adamenko, TV Kaliniy
and M.l Mosuk 2017 (Fig. 2) using aerospace information and unmanned aerial vehicle drones.
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The southeastern part of the study area is occupied by the slopes of the watershed, which is covered
by eolian-deluvial forest loam. The same slope is along the eastern boundary of the Old Geodynamic
Landfill. Lukavets Big river valley with Il and floodplain terraces (upper Pleistocene), folded river beds,
gravel and sands at the bottom of the section, and most of them are dark gray, often bituminous, peaty
mudstones that fill the recessed. The remains of four hairy rhinos, mammoths and others were found in
the lower sections of the alluvium section and the terrace.

Archaeological research. In 1976-1982, the Precarpathian Archeological Expedition of the
Institute of Social Sciences (now known as the I. Krypiakevych Institute of Ukrainian Studies, Lviv) of
the National Academy of Sciences under the leadership of LG Matskev (LG Matskey, 2005).
comprehensive research in the vicinity of the village. Elder. As a result, 12 partially 2-3 layered stands
were found near the paleontological site, in which at least 17 ancient human settlements from the
Paleolithic to the Middle Ages were traced. So, for thousands of years, the territory has been conducive to
the settlement of our ancestors who hunted large animals.

This opens the possibility of searching the Old Man himself from the Cro-Magnon Era to later eras.
Such finds can be found in settlements and ancient marshes. Stationary excavations have so far been
carried out only on the Mesolithic and Neolithic 1649 m2 sites. More than 5,000 artifacts and faunistic
remains have been found (Old Woman and Vorotsiv Culture - Old Woman). It is advisable to spend,
writes L.G. Matskevy (LG Matskevy, 2005), excavations at the Stairs of Stare IV and XI, located closest
to the findings of hairy rhinos and mammoths.

Malacofauna, paleocarpological and palynological studies (Kotarba, 2005, 2009) have shown that
the Quarantine of Staruni is characterized by repeated alternation of periods of cooling with tundra flora
(Butela nana and others) and warming of the Ice Age.

On the territory of 60 hectares of natural and ethno-cultural monument the old woman of the
creation of the Ice Age Park has three consecutive stages (Fig. 3). Perpsh is the formation of information
stands and models of ancient animal inhabitants of Staruni and its surroundings - mammoths, rhinos, deer,
etc. from decorative boxwood shrubs and other materials. There is also a parking lot located to the right
of the entrance to the Ice Age Park, cottages for rural green tourism are being built.

The second stage is the creation of a three-storey building of the Starun Geodynamic Center with a
conference room, laboratories and offices for further research of endo- and exo-geodynamic processes,
which have taken place and continue their activity in the natural environment of the region: seismic,
modern tectonic movements, mudslides, mudslides anthropogenic geomorphological processes. "Park"
contains models of oil "rocking chairs" and gas wells, cottages are being built on the left bank of the river
(Lukavets Velikiy, restaurant "Hobot Mamonta".

The third stage includes: a) three-storey sanatorium "Carpathian mud volcano™ for mud-salt-
ozokerite treatment and use of 11 types of mineral waters; b) chair lift on mountain Golitsa for skiing in
winter and forest for mushroom and berry tourism in summer; c) facilities for generating electricity from
alternative energy sources for the Park and for sale to the state grid, including: small hydroelectric power
plant on the Velikiy Lukavets river solar panels on convenient slopes of the monument, wind power
installations on the eastern outskirts of the monument and heat pumps on some side exits Crater of mud
""Starunya volcano".

This is how the authors present the geotourism project “The Park of Ice Age".

What is the significance of the Ice Age Park for a particular village, an interesting region of the
Carpathian region, in the whole state of Ukraine? The initiation of further scientific research, education
and recreational activities in the area of Starunia will certainly help in solving the following problems:

- environmental protection - raising the status of Staruni from the lowest category of nature reserve
fund - nature monuments to the highest category of an international Geopark according to UNESCO
heritage standards;

- scientific - reconstruction of paleoecological conditions of biota development over the last 100-
150 thousand years, which is important for forecasting global climate change;

- tourist and recreational - justification of the development of ecological tourism, rural green
tourism and tourism business in general in the near to the Ivano-Frankivsk recreation zone, the direction
of international tourist routes to Starunia Geopark "Ice Age Park™;

- therapeutic - expanding the possibilities of salt-mud-ozokeritotherapy and the establishment of a
sanatorium "Carpathian mud volcano™ in Starunia;

- historical and cultural - preservation of both natural and historical and cultural heritage;
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- socio-economic - creation of new jobs for the population of Staruni and neighboring united
territorial communities, improvement of demographic situation, reduction of anthropogenic (technogenic)
impact on natural ecosystems and population health.

In 2019, an ecological-cultural project "Small Cities - Great Impressions” of the Stara Zagora
Village Council and the Association of Rural, Settlement Councils and United Communities of Ukraine,
the Ministry of Culture of Ukraine with the participation of the Ivano-Frankivsk National Technical
University of Oil and Gas was implemented. To simulate the figures of mammaoth, rhino, deer and hunter-
cutter, the technique of Topiar Art, known since Roman times, was used. On October 26, 2019, a festival
took place - the opening of the Ice Age Park in the presence of 17,000 visitors. The real implementation
of the scientific idea in life began (fig. 3-5).

S

Fig. 4. Mamuthus
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Fig. 5. The geo-radar sensing in Starunja (photo by I. I. Kovbaniuk)

The sensation of the festival was four large figures: a mammoth, a rhino, a deer, and a crocodile
made in the style of Topiary. It is one of the oldest landscape gardening arts. Masters of Topiary give
figures of animals, plants, flowers of various forms of architectural structures, people, etc. Master of
Topiary art from Lviv Bohdan Luchka. He studied this ancient, since Roman times, art in. France. For the
Ice Age Park, four figures were made by a team of 12 specialists for three months, made of durable
material - galvanized steel. In the skeleton were young "thuja", the growth of which can be managed by
non-specialists: they need to be trimmed to give the necessary shape to the frame planted in the frame.
Topiary shapes can be made without a frame, but it will take many years.

For many hours on the 26th and all day of October 27, the theatrical action "Volcano of Life", fiery
holographic 3D-show, performances of Carpathian Moths, drummers, folk ethno duets took place. There
were enough magical impressions, people's colors, positive energy and so on.

Conclusions. Scientific researches on the geological monument of nature of the national value of
"Starunya" should be continued first of all in ecological direction. It is the construction of geological,
geomorphological, soil maps in accordance with existing standard requirements for state maps of scale
1:10 000.

It is necessary to test the soil cover and eluvium of technogenic deposits of mining waste heaps, to
make analyzes of samples for the content of major pollutants - heavy metals, petroleum products,
radioactive substances, etc. The same tests and analyzes should be carried out for surface and spring
waters, sediments, atmospheric air, rain and snow, and vegetation. Then build appropriate databases, and
on their basis - computer (electronic) elemental and component ecological and techno-geochemical maps
and maps of ecological situation and geo-ecological zoning. This will allow scientifically sound
development of specific environmental measures - both long-term and operational, if required. The
method of such geo-ecological analysis can then be implemented in the territories of the local level. There
are no similar techniques yet.

The uniqueness of the Starunia Nature Monument and the level of its study already achieved
require the task of local authorities and the Ministry of Ecology and Natural Resources to raise the level
of Starunia as a geological and geomorphological nature monument to the highest level of conservation -
a geopark with international status according to the standards of natural decline UNESCO.

It is necessary to continue the popularization of the old-fashioned phenomenon in order to attract
sponsors to create a worthy ecological-geotourism center for our country - the "lce Age Park".

The authors, staff of the Department of Ecology IFNTUNG, members of the Scientific School of
Oleg Adamenko "Rational use and protection of nature” believe that the main task of the Park of the Ice
Age is not to search for new burials of embalmed mammoths, rhinoceroses, and maybe even Cro-
Magnons by excavating 50 prospective sites depth of 10 m (which is 12,500 cubic meters of earthwork),
as suggested by some media, and most importantly - to study the changes of landscapes and climate under
the influence of global warming and periodic cooling and warming for forecasting and pursuing these
dangerous processes.
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YETBEPTHI BIJIKJIAJIA TA EKOJIOTTYHUI MOHITOPUHT ITAPKY
JbOJOBHUKOBOT' O MEPIOJY KAPITATCHKOI'O PETTIOHY YKPATHA

Mixnapoanuii reomapk «Ilapk JIbogoBuKoBOTO NEpiogy», po3TamoBanuii nobau3y cena CrapyHs
Boropoguancekoro paitony IBaHo-®DpaHKiBChKOI 007acTi, BIJOMHH Ha BEeCh CBIT THM, IO €
MaJICOHTOJIOTTYHUM 00’ €KTOM TUICHCTOIICHOBOI (payHM miepcTHCTHX HocoporiB i mamonTa (EeMchbkuii
MikIbogoBuKoBH Tiepiog — 46000-10000 pokiB ToMy 3a JaHUMH pajioByrieneBoro natyBanus C14) i
3aBISKH yHiIKabHOMY B KapmaTcekoMy perioHi rpsa3p0BOMY BynkaHy. Lle reomoriyHa mam’aTka mpupoan
wiomero 60 ra, Je MpeAcTaBiIeHi MOKUHYTI O30KEPUTOBI MIAXTH Ta Ha(TOra30pO3BifHI CBEPIOBHHU.
Heraneui mocmimkeHHs, nposeneHi y 2004-2009 pp. yKpaiHCHKO-TIONBCHKAMHU EKCIICAUINISIME, OyIn
30CepeKeHI Ha BUSBIICHHI MOMJIMBUX HOBHUX MiCIb CKaM'sHiIOCTeH (ayHH Ta JIOJCBKUX OCTaHKIB
€BPONEHCHKUX PaHHBOMOJIEPHHX moneit (EEMH). MaiiGyTHi BiAKPHTTS Ha IAJCOHTONOTIYHIN CTOSHII
CrapyHst Ha/;3BU4aIHO BaX/IMBI. BOHN MaroTh HaMip MPOBECTH CKOJIOITYHY OLIHKY TPYHTY, MOBEPXHEBHUX
1 CTPyMKOBHX BOJ, aTMOC(HEPHOro MOBITPSI, CHITY, IONEIy JYYHHX TPaB, PAIiONOTI4HHIT CKPUHIHT Ta
reopagapHe 30HAYBaHHS IJIs1 IOLIYKY HOBHX Micub BuMmepnux ccaBliB. Tepuropis CtapyHi BiAmoBimae
BCIM BUMOraM reomnapky 3a crangapramu ta kKoHuemnmissmu IOHECKO. Ilepmi 3Haxinky AOCHiIKEHb
(1907 p.) mor’s3aHi 3 OCTaHKAMH MIEPCTHUCTOTO HOCOPOTa, MaMOHTa, KOHs, KO3yJi Ta I1HIIMX
TUICHCTOIICHOBHX CCaBIIiB, SIKi OyJM 3HAWICHI B 030KEpUTOBIN maxTi Ha TauOuHi 12 M mobmu3y CrapyHi
(boropomuancekuii paiion IBano-®pankiBcbkoi obmacti). Y 1914 p. maykosii 3i JIbBoBa (Ykpaina) ta
Kpaxosa (ITonpina) mMoOBHICTIO OLIHHUIM 1i BIAKPUTTS i OmMyONiKyBanu HU3KY cTareil Ta MoHOrpadiro. Y
1929 pomi yyacHuku excnenuilii Akamemii maicteprHocti (Kpakis, Ilonpina) 3HalIIIN B 030KEPUTOBIH
maxTi Ha TmowuHI 17 MeTpiB OCTaHKH II¢ TPhOX MIEPCTUCTUX HOCOPOTiB. YHCICHHI KICTKM XpeOETHHX
(FpI/ISYHlB) PEUITKH MiJlif, 6araTo BUIB KOMax, >1<y1<113 TNapasUTHIHUX 4epBiB, 011X, METENNKIB, TaBYKIB,
PaBIIMKIB, CyMHHHUX POCIHH, MOXIB, HACIHHS Ta I'JIOK KapJIMKOBOI Oepesu (Betula Nana) BUTBXU (Alnus
glutinosa) Ta iHmN BUKOMHI 3aluIIKA TYyHAPOBOi ¢uiopu. IloybCbKI BUEHI OpraHi3yBajid JeTasibHi
JociipkeHHs ¢uopu 1 gaynu HaBkoso CrapyHi, iX pe3ynbTaTH myOidiKyBanmd B CTarTsX, ane [pyra
CBITOBa BiiiHAa Tpu3ynuHWiIa ed mnporec. JocmipkeHHs HaBkojso CTapyHi akTHBI3yBaJid BCeOiuHE
BUBYEHHsI cTparurpadii, majgeoHToJorii, mnaneoreorpadii, TEOXPOHONOrii Ta IHIIMX AacIeKTiB
yeTBepTUHHOTrO Tmepiomy. Y 1932 poui INQUA cTtBOopuB MiKHapogHHI TeEOJOTIYHHMN KOHIpEC
(MixxHapoJHHI COI03 YETBEPTHHHUX JOCHiKkeHb) y Jleninrpani. OCHOBHI METOJIOJIOTIUHI 3acaiy IbOTO
JOCIIDKEHHSI CTOCYBAJIMCS AOCIiIKeHb HaBKojo CTapyHi.

Karwuosi ciaoBa: CrapyHsi, 030KepuT, TuieiictoneH, KapnaTcbkuii perioH, Y4eTBEpTUHHUHN Mepioj.
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Isano-Dpankiscbkuti HAYiOHANLHULL
mexHiyHuil yHieepcumem Hagmu i eazy

AHAJII3 MOXKJIHUBOCTEMH I JOCBIY BUKOPUCTAHHS IJIAT®OPMHU
GOOGLE EARTH ENGINE AJis1 BUPILIEHHSA 3AJIAY MOHITOPUHI'Y

JTIOBKLJLJISI

MeToro HaHOTO AOCTIIKEHHI € 0111H1<a MIOTEHIIIaTy 3aCTOCYBaHHS nnaT(bopMH Google Earth
Engine (GEE) JuIst 06pOOKH NaHMX AMCTaHUIHHOTO 30H/TyBaHHSA 3emull [py BHUPIMICHHI PI3HOMaHITHUX
3aBJjaHb MOHITOPUHI'Y JOBKULIS Ta JUlsl IHIIMX raiyseil npukiaaHoi reoinpopmarnkn. GEE e Binkpuroro
XMapHOI0 IIATGOPMOL0, 1O JO3BOJSE 3AIHCHIOBATH aHaN3 1 Bisyali3allilo TeonpOCTOPOBHX Ha6op113
JaHHUX BEJUKOIr0 OOCSTy Ul HAyKOBHUX, OCBITHIX, TPOMAJICBKHUX, AEPKaBHUX 1 KOMEPLIHHUX OpraHizamii.
GEE nanae iHcTpyMeHTallbHI porpaMHi 3acO0M 3 BIAKPUTHM KOJOM JJISi T€OMPOCTOPOBOTO aHaIi3y, a
TaKOXX JTOCTYN NI0 MyOJIYHOTO KaTaloTy PacTPOBUX i BEKTOPHHUX JaHWX, SKHHA BKIIOYAE CYIMYTHHUKOBI
300pakeHHsI, TaHi METEOPOJIOTIYHHUX, T€0(i3NYHUX CIIOCTEPEKEHb, TOMO. Y AaHiid poOOTI BUKOHAHO
aHayi3 CTPYKTYpH 1 (YHKIIH IUIaThopMH, a TaKOX MOMKJIMBOCTEH OTPUMAHHS BIAKPHTUX IaHUX
MUCTAHIIMHOTO 30HAYBaHHsS, HamaHux katamorom GEE, nmns BupimeHHs 3amad  perioHaIBHOTO
€KOJIOT1YHOTO MOHiTopHHry 3RilCHEHO CHCTEMATHYHNUI OTJISL aKTyalbHUX HAYKOBHX IyOuIiKawil, sSKuif
M ATBEPAMB IIHPOKHii CIIEKTP 3aCTOCYBAHHS JaHOI MIATGOPMH HAYKOBISIMH Pi3HHX KpaiH I aHaisy
HABKOJIMIIHBOTO CEPEIOBHILA 5K Y PETiOHATBHOMY, TaK 1y rnodanbHoMy Macuitadi. OXHUM i3 HaHOLIbL
MOIINPEHUX THIIB 3aBlaHb, fKi peani3oByioThcs 3acodamu GEE, € pospaxyHOK HOpMani3oBaHHX
AUQEPCHUINHAX IHACKCIB, sKi BHKOPHCTOBYIOTBCS IS KapTorpaQ)yBaHH;I POCIHMHHOCTI, BpOXalo,
3¢MEJIBHOTO [IOKPHBY, O10PI3HOMAHITTS Ta MOHITOPHHI'Y IIOXKEXK, 3aCyX Ta iHIIMX HEraTHBHHX IPUPOIHHX
1 TexHoreHHWX mpoueciB. s AocmimpKyBaHOI TepUTOPIi KapHaTCLKOFO perioHy BUKOHAHO OLUIHKY
4acoBOI'O MEpioJly HASBHHUX JaHUX CIOCTEPEKEHb, MOKPUTTS CYIyTHUKOBHUMHU 3HIMKaMH, 1X PO3AUTBHOT
3ATHOCTi, JemU(pyBaJbHUX XapaKTEPUCTHK. 3a JaHUMH OaraToKaHaJbHUX KOCMO3HIMKIB 3a
jorioMoroto  penakropa koay GEE 1 moBu mporpamysanHs JavaScript 3aifiCHCHO pPO3paxyHOK
H0pMaH130BaHI/IX nmudepenniiaux innexcise NDVI, MNDWI, NDBI i BukoHaHO Bizyaltizaiiro OTpIMaHAX
pe3yibTaTiB.

KnawuoBi ciaoBa: jaucraHiiiiHe 30HAYBaHHS 3eMili, NPUKIAaIHA TeoiHPOpMaTHKa, XMapHi
TEXHOJIOT11, TeoiH(dopMaIliiiHi cucteMu, 0a3u reoJlaHuX, HOPMali3oBaHi MuepeHIiiiHi iHAEeKCH.

IlocTanoBka nmpodsaemMu. B octaHHI AecATHTITTS POOIEMH, OB’ sI3aHi 13 BILIMBOM KIIIMaTHYHUX
3MiH, IPUPOJHUX Ta aHTPOIOTEHHHX HEeOEe3NeYHUX MPOIEciB (TaKUX SK 3eMIICTPYCH, 3CYBH, TOBEHI,
3acyXxH, TOXKexXi), HaOynu TII00aNbHOTO XapakTepy 1 MOTPeOYIOTh MOCTIHHOTO BHBYEHHS 1 MOHITOPUHTY
3a JIOTIOMOTO0 CTIEiajIbHOTO TEXHIYHOTrO Ta iHpopMarliitHoro 3a0e3nevyeHHs. Ha nanuii yac BaxJImMBUM
iHpopMaIliiHUM pecypcoM € 3i0paHi JaHi JUCTaHIidHOrO 3o0HAayBaHHsA 3emii (/I33), kosekiil
CYIIyTHHKOBHUX KOCMO3HIMKIB (30Kpema ictopuuni apxiBu manux Landsat, MODIS, Sentinel rtoiio),
pO3IiibHA 3[aTHICTH SIKUX € JOCTATHBOIO JUIS HAYKOBHX JOCHI[KEHb TIIOOAIBHOTO 1 PETiOHaJIBHOIO
MacmTabiB 1 PO3pOOKHM MPAKTHYHUX PEKOMEHMAAIN Ui NPUHHATTA pillleHb Yy cdepi yrnpaBliHHSI
JIOBKILISM 1 IPUPOAHIMHU pecypcamMu. [IpoTe BUKOpPHCTaHHS 3rajlaHux 0a3 reoJJaHuX morpedye He TiTbKU
3HaHHA TMPEAMETHOI O0NacTi, HABUKIB OOpOOKM KOCMO3HIMKIB, ajle ¥ HAasBHOCTI CHEIialbHUX
nporpamuux npoxayktiB (Hampukiax, ENVI, Erdas Imagine abo ArcGIS Image), siki, sk mpaBuio, €
JIOPOTOBapTICHUMH 1 (POPMYIOTh BHUCOKI BUMOTH J0 amapaTHOro 3a0e3le4YeHHs, a OTKe, MOTPeOyIoTh
cyrTeBUX (iHAaHCOBMX BKIadeHb. OCTaHHIM 4YacoM 3HAaYHUH PO3BUTOK BUIBHOTO 1 BIAKPUTOTO
nporpaMHoOro 3a0e3nedeHHs i, OCOONMBO, XMapHHUX TEXHOJIOTIH, 3HAYHO PO3MIMPHIN MOXIUBOCTI
CTBOPEHHSI, peJaryBaHHs, aHallizy, 30epiraHHs i myOJikallii MpoCTOPOBHX JAHHX, a OTXKE, i HAYKOBHX
JOCIIKEHb Yy cdepl MOHITOPUHTY HABKOJIMIIHBOIO cepenoBuina. Cepen MporpaMHOro 3a0e3redeHHs
JaHOTO TUIY CJIifJ B mepuy yepry BinsHauntu Google Earth Engine (GEE), xmapHy miatgopmy o6poOku
il aHaJi3y reonpoCTOPOBHX AaHUX MOHITOPUHTY Ti100aibHOTO Maciitaly [1-5].

IMocTtanoBka 3aBaaHHs. 3MiHM HaBKOJMIIHBOTO CEpENOBHINA TOTPEOYIOTH IOCTIHHOTO
CIOCTEPE)KEHHA 1 aHami3y, [0, BPaxoBYIOUM OOCSATH AaHUX MOHITOPUHTY i cneuu@iky MOpoleciB ix
00poOku, Moxe OyTH e(QEeKTHBHO peajli3oBaHO TiNbKH mpH yMoBi BukopuctanHs [IC-texnomorii i
XMapHHUX iHTepHET-cepBiciB [1-3, 5]. MeToro JaHOTO TOCIIKEHHS € OIliHKA MOTEHIIIaTy TeOTPOCTOPOBUX
IHCTPYMEHTIB XMapHUX oOuuciensb miargopmu GEE mist oOpoOku Benmkux HaOopiB manux J(33 mis
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BUDILICHHS PI3HOMAaHITHUX 3aBJaHb MOHITOPHHTY JOBKUUIS Ta IHIIMX Taimy3ed NpUKIagHOT
reoinGopMaTHKH.

Jns mocsrHeHHsT TOCTAaBIEHOT METH BHKOHAHO TakKi 3aBJaHHS, SIK aHami3 1 CHUCTeMaTH3allis
pe3yabTaTiB, MPEACTABICHUX y HAYKOBHX MyOJiKalisx, mpucBsueHHX 3actocyBaHHo GEE, ominka
MOMJIMBOCTEH Ta iH(popMmanidHOrO cympoBoxy, ski Hamae tuatrgopma GEE kopuctyBavam i
pO3poOHUKaM, CTBOpPeHHS 0a3u reogaHux (reoindopmariifHoro 3ade3rnmedeHHs MepIroi Yepru) 3acodamu
GEE nns tectoBoi Teputopii Kapnarcekoro periony, po3paxyHOK HaiOinbll TUIOBUX HOpMalli30BaHUX
JudepeHIiHHIX 1HASKCIB 1 Bi3yani3alis OTpUMaHUX Pe3yJbTaTiB 3a JOMOMOIOI0 IHCTPYMEHTIB peJakTopa
kony GEE.

AHani3 ocranHix gociaimkenp i my6uikaniii. GEE — ne xmapna miardopma reomnpocTopoBoi
00poOKM Ta aHami3y JaHUX MOHITOPUHIY HaBKOJMIIHBOTO CEPEAOBHUINA. Be3komTOBHAa Yy BUKOpUCTaHHI
mwrarpopma GEE mpm yMOBi CTBOpeHHS OONIKOBOTO 3aliCy KOPHCTyBada Haga€ JOCTYIN 1O TMeTabalT
JaHWX AMCTAHLIHHOIO 30HIYBAaHHS Ta IHIIMX T'OTOBUX 10 BUKOPHCTAHHS MPOLYKTIB 3a JOIOMOTOI0 BEO-
nporpamu Explorer, mBUAKICHUX mapanelbHUX aJrOpUTMIiB OOpPOOKM Ta MAIIMHHOTO HAaBYaHHS 3
BUKOPHUCTaHHSAM o004YnCIoBabHOT iHPpacTpykTypu Google i 06ibmioTekn AOJATKIB MPUKIATHOTO
nporpamysanHs (API) i3 cepenoBuiiamu po3poOKH, SKi MATPUMYIOTH IMMOMYJISIPHI MOBH KOJTyBaHHS, TakKi
sk JavaScript Ta Python. Pazom 11i o0cHOBHi yHKIIiT 103BOJISIFOTH KOPUCTYBauaM BiJIKPHBATH, aHAIII3yBaTH
Ta Bi3yalmizyBaTH BEIMKI OOCSITH TEOMPOCTOPOBHX JaHMWX, HE MOTPEeOYIOUYH JIOCTYNy JIO
CYIEPKOMIT FOTEPIB Y CIieianizoBaHoro oomaananss [1, 2].

IMpoext Earth Engine OyB 3anmymenuit y 2010 pori Ha koudepenuii OOH 3i 3MiHM KiiMaTy B
Kankyni (Mekcuka) B pamkax Jlabopatopii Google. YV Toli uwac Habip HasBHHX y HBOMY JaHUX
oOMeXyBaBcS KOJEKITIEI0 3HIMKIB TIpOTpaMyl IWCTAHIIMHOTO 30HIyBaHHA 3emumi Landsat, ski
3aCTOCOBYBAIHCSA IJIsI TTI00ANBHOT OIIHKK 3MIiHU JTICIB Ha IJIaHeTi. YBary mupokoi rpomaacekocti GEE
npuBepHyB y 2013 pomi, koiam B 3acobax MacoBoi iHpopmauii mouanu 3'SBuATHCS MMyOmikamii 3
aHiMaIisasM#u 06araTopivHUX 3MiH 3€MHOI MMOBEPXHi, 10 TIOKAa3yBalu AWHAMIKY 3HUIICHHS JiCiB AMa30HKH,
TaHEHHS JIbOJIOBUKIB AJISICKH, PO3POCTAaHHS MeramodiiciB, Tomo. Ilicis 3amycky me OJHOTO MpPOEKTY,
Google Earth Timelapse, y 2016 poi intepec mo miardpopmu GEE npomosxkye 3poctat. CepenoBmuiie
GEE s mporpaM JTUCTaHIIMHOTO 30HIyBaHHS CTAJIO OJHUM 13 HAHOIIbII BUKOPUCTOBYBAHUX CBITOBOIO
HAayYKOBOIO CIIUTBHOTOIO 1HCTPYMEHTOM JOCII/DKEHHS 1 yXBaJIeHHS pilieHb. be3yMOBHO 1IbOMY CIIpHSIE,
TOH (akT, mo JoCTyM M0 MmIarGopmu i ii iIHCTPYMEHTIB € MOBHICTIO O€3KOITOBHUM, OCKUIBKH T'OJOBHA
MeTa peaizallii MpoeKTy — Iie 3a0e3MeUCHHS HAyKOBIIIB Ta KpalH CBITY, 110 PO3BUBAIOTHCS, 3aC00aMU JIJIs
IIMPOKOTO OTNEPATHBHOTO PO3BHUTKY iCHYIOUMX HAYKOBHUX METOJIB Ta MOCHJICHHS 3JaTHOCTI JEPKABHHX
YCTaHOB 1 IPOMaITHCHKOTO CYCHUIBCTBA Kpallle PO3YMITH, YIPABISATH Ta 3BITyBaTH IPO CTAH MPHPOTHUX
pecypcis [6-11].

Bceworo, nounnaroun 3 sxoBTHA 2010 poky i 10 x0BTHs 2020 poky, Oyi10 OImyOIiKOBaHO OLIbII, HiX
500 pereH30BaHMX cTaTeil y BUIAHHSIX, IO 1HAEKCYIOTHCS Y HAyKOBOMETpHUYHKX Oazax Scopus i Web Of
Sciense, Temaruka sKkuX cTocyBanmacs BukopuctaHus GEE y mmpoxkoMy CHeKTpi JOCIiKEHb
€KOJIOTTYHOr0 CIIPSIMYBaHHS SIK Ha PerioHaIbHOMY, TakK 1 Ha rJ100aJbsHOMY piBHI (puc. 1).

Opnmieto 13 OezymoBHuX nepeBar GEE € BUHATKOBa IIBUAKICTE OOYMCIICHB 1 IEPETBOPEHHS JTaHUX
JUCTAHIIIMHOTO 30HIYBaHHS y BEIMKHX MacmTabax, OCKIIbKH 00poOKa TPOBOJUTHCS HA 30BHINTHIX
cepeepax Google. [Tnardopma mporoHye 3HaYHy KiJIbKICTh HA0OPIB JaHUX, IKi MOCTIHO OHOBJIFOIOTHCS 1
JIOMIOBHIOIOTECS (pHC. 2). Sk BXkKe 3a3Ha4anocs, JOCTYI 0 BCiX KAaTaJlOriB JAaHUX € OC3KOLITOBHHUM, ajie
notpedye peectparii i aktusanii gocryny no Google Earth Engine 3a monmomororo mificHOro o0i1ikoBOro
3amucy Google.

Pesynbrarn, npexpcrasneni y [1, 2] miaTBepOKYIOTh, MO TUIATGOPMA Mae CYTTEBUM Mporpec y
BUPILICHHI TT00aJbHUX BUKJIHMKIB, [TOB'A3aHMX 3 ONPALIOBAHHIM BEJIHKHX 00’ €MiB reoganux. [Ipu upomy,
B abcomroTHid OutbmiocTi gociimkedb (90%) BHKOpHCTOBYBalMCch HaOOpPH JaHWUX JUCTAHIIHHOTO
30HAyBaHHs (y nepiy yepry, nani Landsat 3 apxiBowm, 1110 niepeBuiiye 40 pokiB), Toai Sk y 10% npoekTiB
3aCTOCOBYBAJIMCH TOTOBI /10 BUKOPUCTAaHHS Habopu naHux. Hampukmazn, gaHi 1100 HOPMasli30BaHOTO
BererauiitHoro inaekcy NDVI Oynu Bukopuctani y 27% HaykoBuX poOiT mpu KaprorpadyBaHHI CTaHy
POCIIMHHOCTI, IIPOTHO3YBaHHI BPOXAar0, MOHITOPUHTY 3MiH 36MHOTO IMOKpUBY Ta 3acyX. Cepenl HaHOiIbII
4acTO BUKOPHCTOBYBAHMX JIsi OOPOOKHM CYIMYyTHHKOBUX 3HIMKIB 1 HOXiTHMX 300paskeHb aJITOPUTMIB CIIiJ
BIJI3HAYUTH aJTOPUTMH Ki1acuikamii i MalmmHHOro HaB4aHHA [6-11].

Amnamiz TeHmeHIH rTeorpadiuHOl NPHUHAICKHOCTI MyONiKaIlii pe3yabTaTiB JOCHIDKCHB 13
BukopuctanusaMm miatdopmu GEE cBimuuts mpo Takuit ix posmomin: Asis — 34%, IliBHiuna Amepuka —
24%, Adpuka — 22%, [liBnenna Amepuka — 8%, €Bpona — 6%, ABctpanis — 5%, AaTapkruna — 1%.
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o crocyeTbea Ykpainu, To cTaHOM Ha oyatok 2021 poky B 6a3i SCOpUS Oyi10 MpOiHAEKCOBAHO 3
CTaTTi 3rajaHoi TEMAaTHKH, IO CBIAYUTH NPO HEJOCTATHE NPHUIUICHHS yBarW HTaHOMY HPOIYKTY.
HeoOxigHo Bim3HauuTH POOOTH aBTOPCHKOTO KOJEKTHBY HalioHambHOrO TEXHIYHOTO YHIBEPCHTETY
VYxpainn «KuiBcbKuil MONMITEXHIYHUHI IHCTUTYT», ikl y 2016 pori BUrpaB AochigHUIbKUH rpanT Google
Earth Engine Research Award i craB mepmmM yHiBepcUTeTOM YKpaiHH, SIKHA IONYYHBCS 1O i€l
iHimiaTuBu kommnaHii Google [12-14]. B paMkax qaHOTO MPOEKTY 3MIHCHIOETHCS MO0YI0Ba KapT 3€MHOTO
MOKPUBY AJISl BEJIMKUX IUIOII i3 BUKOPUCTAHHSM 3JIUTTS ONTHYHUX HA PaJioNIOKaliiHUX CYMyTHHKOBUX
manux 3acobamu matgopmu GEE. Kpim Toro, 3pocTtae iHTepec YyKpaiHCHKHX JOCHIJHHKIB 10
MoxxmBoctel BukopuctanHs GEE i1 B iHmmx chepax, 30kpema i kinacudikaiii 1icoBoro mokpusy [15],
BUBYCHHSI BUHUKHCHHS 1 TOIIMPEHHS JICOBUX MOXex [16], aHamizy xmapnocti [17], migBUIIEHHS
MPOCTOPOBOTO PO3Pi3HEHHST KOCMO3HIMKIB [ 18].

- Mpoaosontua - BiopiaHomaHiTT
Geaneka - Bupy6ka nicis
- ®eHonoria nocisis - CraH nicis
- OyiHka BPOXaiHOCTI - MOHITOPWHI AMHaMiKu
- MogenioBaHHs POCNMHHOCTI
nocisis - YnpasniHHA NicoBUM
- Kaprysanus rocnoaapcTeoM

- AuHamika
noBepxHesux Boj
- Docniaxexs pivok

nonis

- PoawwnperHs micT

- O3eneHeHHA micT e - YnpaeninHa
- 4D MonenioBaHHA . L yabepexokamu
- Micbki ocTpoBu Tenna i . - focnipxexHs
- Micbki TepuTopii . S i
3eMnepo6CTBO  POCNMHHICTL "_"ng:::‘;a
i . o . %, - Batumerpis
YpBauisauin - . ripponoris

- ABTOMaTu3oBaHe - 3acyxu
KapTyBaHHA - JlicoBi noxexi
3e7_]noro noKpUBYy 3eMHuit NOKpUB Cruxinni nuxa - NoseHi
- MNopIBHAHHA | “ * s s 8 s 8 s s s A O RS S = o iHKa 36MTKiB
ma;(bixauiﬁ AoAaTKu - aoui’ropunr
- BussneuHs amix CTUXIAHKUX NKX
3eMHOro NOKpUBY Lt ¢

Atmocdepa’i ;(nimar S . 06p06'xa 300paxeHnb

- 3abpyaHeHHs
aTMOChepHOro NoBITPA
- ByrnesoaxeBuit yukn

- KnimaTuysi aminmn
- MeTeoponoriyHi

napamerpu

- Emicia BHacnigok
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- MNigroToeka AaHmx
- XMapHui nokpue
- OnTumisayis
Bubopy AaHux
- CeHcopHa kanibpauis
- NigsuwexHs skocTti
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- Busenexusa
poanusis HadTH )
- DocnipgxexrHs ankol

- Uudpose
KapTyBaHHA I'PyHTIB
- 3BONOXEHICTL IPYHTIB

- XapakTepuCTUku r'pyHTIiB npupoau
- Meomopdonoris - Apxeonoris
- Biakpura pospobka - DocnigxeHHs

KOPUCHUX KONanuH asiakaTacTpod

Puc. 1. TemaTuuHi kaTeropii po3poodeHux Ha ocHoBi GEE nporpamuaux noagarkie, pesyabratu
3aCTOCYBAHHA SIKUX OMUCAHI B HAYKOBHUX MyOJikamisx (3a 1aHuMu, HaBeJeHUMH B [1])

BpaxoBytoun (QyHKIIOHIBHI MOMXJIMBOCTI 1 BUIBHMH JOCTYI, JOLUIBHICTH IIHPOKOTO
BripoBapkeHHs GEE sk juis BupimieHHS HAyKOBO-TIPUKJIAIHUX, TaK 1 OCBITHIX 3aBAaHb, € OYCBHUJIHOIO.
30kpeMa, BUBUEHHS JIaHOI I1aT(GOPMH € TEePCIIEKTUBHUM JIsi BKIFOYCHHS JIO OCBITHIX MPOrpaM TaKHX
crnerianeHOCcTeH, K 193 «['eonmesis Ta 3emneyctpiiin, 101 «Exkonoris», 103 «Hayku npo 3emiro», 106
«leorpadisty, st 3a0e3leYeHHS TaKWX MPOTPpAaMHUX PE3yJIbTAaTiB HAaBYaHHSA, INepe0adyeHUX
BIJIIIOBIITHUMY CTaH[apTaMy BUINOT ocBiTH [19]:
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- 30ip, OmiHKa, IHTEpIpEeTalis Ta BHKOPUCTaHHS T'CONPOCTOPOBUX JaHHX, METaJaHHX MIOJO
00’€KTIB TIPUPOJHOTO 1 TEXHOTEHHOTO ITOXO/KEHHS, 3aCTOCYBaHHS CTAaTHCTUYHHX METOJIB IXHBOTO
aHami3y JJIs PO3B’s3aHHS CIelialli3oBaHUX 3a7a4 y cepi reofiesii Ta 3eMIIeyCcTporo;

- BHOIp 1 3acTOCYBaHHS iHCTPYMEHTIB, O0OJIaAHAHHS, YCTaTKYBaHHsI Ta MIPOTPaMHOI0 3a0e3MeYeHHS,
K1 HEOOXIHI U TUCTAHIIIHHUX JOCITIKEeHb Y cpepi reomesii Ta 3eMiIeycTporo;

- OpraHi3ailisi Ta BUKOHAHHS JAUCTAHIIIHUX poOIT y cdepi reopesii Ta 3eMIeycTporo, ohopMIeHHS
pe3yJIbTaTiB POOIT;

- po3po0Ka ITOKyMEHTAIll i3 3eMJICYCTPOIO, KalaCTPOBOI JIOKYMEHTAIlii 1 JOKYMEHTAIlii 3 OIliHKH
3eMeNb 13 3aCTOCYBaHHSIM KOMII'IOTEPHUX TEXHOJOTiH, reoiHopMamiiHuX cucreM Ta LU(POBOT
(hoTorpammeTpii, HAMOBHEHHSI JAHUMH JICPKABHOTO 3eMEIBHOT0, MiCTOOYIIBHOTO Ta IHIITHX KaJAacTpiB;

- BUKOPUCTaHHS iHQOpMAIIfHUX TEXHOJOTiH, KapTorpadidHuX Ta reoiHnopMaliiHUX MoAelen y
ray3i reorpadgiyHIX HayK;

- 30ip, 06poOKa Ta aHami3 iHpopMarii B 061acTi reorpadivHIX HAYK;

- BMIiHHI BHKOPUCTOBYBAaTHM cydacHi iHdopmarmiifHi pecypcu 3 THMTaHb  €KOJOTIi,
NPUPOJTOKOPUCTYBAHHS Ta 3aXUCTY JTOBKIJUIS,

- BMIHHA OIIHIOBaTH JaHmmadTHe i1 OioNoriyHe pI3HOMAHITTA Ta aHaji3yBaTW HACIiIK{
AHTPOIIOTEHHOTO BIUIMBY Ha MPHUPOJIHI CEPETOBUINA;

- aHami3 ckiany i OymoBu reocdep (Y BIAMOBITHOCTI JO cremiaiizailii) Ha Pi3HUX HPOCTOPOBO-
YaCOBHX MacIITadax.

Landsat, Sentinel MODIS BekTopHi gaHi Penbed, KnimaTtuuHi i
(apmiHicTpaTuBHI Mexi) 3€MHUW NOKPUB CUHONTUYHI AaHi

Puc. 2. OcHoBHi kaTeropii Ha0opiB nanux karanory GEE (goctyn 3a anpecoro
https://developers.google.com/earth-engine/datasets/catalog)

Bukiaan ocHoBHOro wmarepiamy pgocaimkenHs. 3aranom 1iatrpopma GEE ckimagaetbes 3
HACTYIHUX TPHOX CKIIAIOBHX:

1) nposinauk (GEE Explorer), sxuii mo3Bosise meperisizaTd JaHi CHOCTEPE)KEHb, a TaKOX
IMITOPTYBAaTH BIIACHI JjaHi, BAKOHYBAaTH HECKIIAHI aHATITHYHI Ollepallii aBTOPU30BaHIM KOPHCTyBadaM;

2) Bigeo-karanoru npoctopoBo-dyacoBux nanux (GEE Timelapse), mo 103BONSIOTH NEPETIISIHYTH,
SIK 3MiHIOBaJIach MIOBEPXHS 3eMITi IPOTATOM OcTaHHIX 40 pOKiB;

3) penakrop kony (GEE Code Editor), ¢yukiii skoro po3poGiieHi i TOro, o6 CIpoCTUTH Ta
MIBUJIKO BHKOHYBATH CKIIAIHI T€OMPOCTOPOBI PoOOYI MpOIECH, i € JOCTYMHUMH ITicis OE3KOIITOBHOI
peecTpariii i CTBOPEHHS aKayHTy PO3pOOHUKA.

IaTepdeiic perakTopa KOOy CKIAAEThCS 3 TAKUX OCHOBHUX (PYHKITIOHATLHUX €IeMEHTIB (puc. 3):

1) BimoOpakeHHs KapTH JUTS Bidyaisallil HabOpiB reornpoCTOPOBHUX JTaHUX;

2) penmakrop Koy JavaScript;

3) MeHemKep mapis;

4) momyk jaHuX a00 30epeKEHUX CKPHIITIB,;

5) wMenemkep ckpunTiB Ha 0cHOBI Git;

6) nokymenraris Application Programming Interface (API);

7) wmeHemxep 00’ €KTIB,;

8) 1IHCTPYMEHTH /Il CTBOPSHHS I€OMETPUYHHX [IPUMITHBIB;

9) wMacurraOyBaHHS;

10) crBopenns ninky (URL) s ckpunra;

11) 30epexeHHs;

12) KOMIIIIAIISE;

13) mucreTuep 3aBaaHb;

14) BUBIi KOHCOITI;

15) 3anuT Ha IHTEPaKTUBHY KapTy;

16) noBinka;

17) 3BOpOTHIli 3B’ 5I30K.
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Jns  BupimieHHs 3aBOaHbh JaHOTO JOCHIKCHHS mepmioueproBo y cepenosunie GEE Oys
3aBaHTAKEHWH TOJITOHAILHUA BekTopHuid 1map ¢opmary SHP, skuit BimoOpaxae TepHUTOpItO
Kapnarcekoro periony Ykpainu.
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Puc. 3. Intepdeiic penakropa kony GEE (noctynnuii 3a anpecoro code.earthengine.google.com)

¥ mexax KapnaTcbkoro periony, sikuii BKItoyae 3akaprnarchbky, IBano-DpaHkiBehbKy, JIbBIBCBKY Ta
UepHiBenbky o0macti miomero 5660,7 Tuc. ra (9,4% Teputopii nepxaru), 3ocepexeno 22% Jicis, 26%
3eMeNnb NPUPOIHO-3amoBigHOro ¢ouay, ¢opmyerscsi 36% BOAHUX pecypciB PiUKOBOIO CTOKY,
posramoBano 42% poaoBHII MiI3eMHHUX MiHEepaJdbHUX BOA. s maHoi TepuTopii NMpUTaMaHHAa HU3Ka
HECHPHUATIMBUX TPUPOIHO-TOCIIONAPCHKUX OCOOJUBOCTEH: HM3bKI IHMTOMI IOKA3HUKU 3a0e3NeUeHHS
OPHUMHU 3eMJISIMH, IOTIpIlIEHa TPAHCIIOPTHA JOCTYIHICTh, YCKJIaIHEH] JUIsS TOCIIOAapIOBaHHS KJIIMaTUYHI
i rigponoriuni ymoBu. Y KapnarcekoMmy perioHi crocTepira€Tbcs aKTHBI3allisl €KOJIOTiYHO
HECTIPUATIMBUAX SIBUI — 3arpO3JIMBUX 1 KaTacTpoiuHUX TMAaBOJKIB, €po3ii IPYHTIB, 3a0pyaHEHHS
MOBEPXHEBUX 1 MiI3eMHHUX BOJ, BITPOBaNIB, YpaXKEHHs JICIB IIKiAHWKaMH Ta XxBopobamu. He
ONTUMAJBHOIO Yepe3 3Ha4YHEe 3MEHIIeHHS IIOKPUTOI JIICOM IDIONII € CTPYKTypa 3eMelbHOro GpoHay. Pasom
3 TuM, Kapnarcekuii perion Bosiojie BaroMuM HNOTEHLIAIOM JUIS JOCSATHEHHS LiTeH CTajJoro po3BUTKY.
MeTtoro moniTHKH 30epekeHHs, BiATBOpEHHS Ta e()EeKTUBHOTO BHKOPHUCTAHHS IMPHPOJHHUX PECypCiB
Kapnarcekoro periony € 30ajgaHCyBaHHS Ta ONTHMi3alis BHUKOPUCTAHHS TPHUPOJHHUX PECYpCiB,
BITBOPEHHS NPUPOJHUX EKOCHUCTEM, MIIATPUMKA IX LITICHOCTI, MOKPALICHHS E€KOJOTr1YHOI CUTYyamii Juis
3a0e3reueHHs] TapMOHIHOTO PO3BUTKY 1 MIJABHIINEHHS SKOCTI JKUTTS HaceneHHs periony [20]. ns
JTIOCSITHEHHSI 3a3HA4YE€HOT METH € HEOOXITHMM MOHITOPUHI KOMIIOHEHTIB HaBKOJIHMIIHLOTO CEPEIOBHINA 13
sanydennsm cydacuux ['IC i [I33-texnosoriit. Ha npakrui [7, 8, 10, 11, 13] st KOHTpOIIIO HapamMeTpiB
POCIMHHOCTI, @ TaKOX IHIIMX MPUPOJHUX KOMIIOHEHTIB HaiJacTillle 3aCTOCOBYIOTHCS CIIEKTpaJbHI
IHIEKCH, U PO3PAaXYHKY SIKHX BUKOPUCTOBYIOTH BimmoBigai hopmysm (1-3).

CriexTpanbHi 1HIEKCH 300paxeHb — Iie 300paKeHHs, OTpUMaHi 3 OaraTOKaHaJbHHUX 3HIMKIB, SIKi
JIOMIOMAraroTh OiJIbII YiTKO BUSBUTH IIEBHE SIBULIE, OM'SIKIIYIOUHM Aif0 iHIIKX (AaKTOPiB, SIKi IPUXOBYIOThH
JIOCHipKyBaHui edekT y OaraTokaHaabHOMY 300paxkeHHi. L[i 1HZEKCH 4YacTO CTBOPIOIOTHCS MUIIXOM
KOMOiIHyBaHHS, JOJaBaHHS 1 BHJAJCHHS KaHANiB, SKi 3HAXOIATHCA B TIEBHUX YaCTHHAX
€JIEKTPOMArHiTHOro cnekrpa. Pi3Hi 00’€KTH NOBKULISL, Taki sIK, HANPUKIAJ, POCIMHHICTH, Boaa abo
JUISTHKY, 10 MOCTPaKIaId BiJ IMOXKEX, MMO-PI3HOMY pearyiTh Ha Pi3Hi CBITJIOBI xBumi. CreKkTpasibHi
IHJCKCH BUKOPHCTOBYIOTH I[i OCOOJIMBOCTI Ui OTPUMAaHHS 1i€1 KOHKPETHOI iH(popMallil i3 3acTOCYBaHHS
MaTeMaTHYHHUX OINepaliii mpuHaiMHI O OBOX XBHJIb Pi3HOTO Aiana3zoHy. Haiuactime mi mMaTeMaTHyHi
omeparlii IPyHTYIOTbCS Ha HOpMaji3oBaHii pisHumi Tuny (a-b)/(atb). Pesynbpratd po3paxyHKiB €
0e3p0o3MipHIMH BEIMYMHAMH 1 KOJMBAIOTHCS B MEKax BiJ -1 10 +1, 3aJI€KHO Bil XapaKTEpPUCTHK 36MHOTO
MOKPUBY JOCHIKyBaHOI TepuTopii. OZHUM 3 OCHOBHHMX CIIOCOOIB BHKOPUCTAHHS LHX IHACKCIB €
MOPIBHSHHS OJHOTO 1 TOTO 3K 00'€KTa (TepUTOPii) Ha MHOXKHHI 300paKeHb 32 BU3HAYCHUI MepioJ vacy.
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Jlns teputopii posrisiHyTOro periony y cepemosuini GEE 3a momomororo The Earth Engine
APIl/JavaScript 3mificHeHO po3paxyHOK HopMamizoBanux audepeniiitnux ingexcie NDVI, MNDWI,
NDBI, siki BAKOPHCTOBYIOTBCS sl aHAJi3y OCHOBHUX THUIIIB 36MHOTO MOKPHUBY (POCIMHHICTD, BOJOHMH,
3aby0BaHi TepuTOpii), 32 JaHUMHK OararokaHalbHUX KocMo3HiMKiB Landsat 8 OLI/TIRS i3 po3ainsHOIO
smatHicTio 30 M. OmnpanpoBaHi HAO0OpW JAHHWX MAlOTh TIOOATBHE MOKPHUTTSA 1 MICTITh KOCMO3HIMKH,
orpumMani 3 kBiTHA 2014 poky i mo maHuil yac i3 4actoror oHoOBIeHHs 16 aHiB. Kaptorpadiuni
300paxkeHHsT OyJI0 3reHEPOBaHO Ha OCHOBI 00pOOKHM nmaHuX croctepexkeHb 2020 poky NUIIXOM
(binpTpyBaHHS pe3yNabTaTiB MOHITOPHHTY 3a YacOBHM IEPiOJOM, JOIMYCTUMHM BiJICOTKOM XMapHOCTI
(<10%), BM3HAYEHHS BiAMOBIIHUX MEIIaHHUX 3HAYEHb SCKPABOCTI 1 3HAYCHD CHEKTPATbHHUX 1HICKCIB IS
KOXHOTO Tikcensi. YacoBi psau MOXYTb OyTH OTpHMaHi y BUTJISAI BiAMOBIIHUX rpadikiB i YUCIOBUX
BUOIPOK NaHUX JUIS BIJMOBITHUX TOYOK a0O TMOJITOHIB (HACENCHHX IyHKTIB, paliOHIB, 00 €IHaHHX
TEPUTOPIiaTIbHUX TPOMAJI TOIIIO), 33aHUX KOpUCTyBadeM (puc. 4-6).
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Puc. 4. Y3araabnena cranom Ha 2020 pix kapta NDVI nas KapnaTcbkoro periony i psaja aunamMiku
iHgeKcy 3a Bech NMepioj cnocTepe:KeHb Il JOKAIbHOI0 MYHKTY CHOCTepeKeHb
(M. IBaHO-DpaHKIBCHK, paiioH MICHKOTO 03epa)
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Puc. 5. Y3aranpHena cranom Ha 2020 pik kapra MNDW!I nas Kapnartcebkoro periony i psin
AUHAMIKH iHIeKcy 32 Bech NePioj crnocTepe:keHb 1JIsl JTOKATbHOT0 MYHKTY criocTepe:keHb (IBaHo-
®dpankiBcbka 001acTh, ¢. [IpuanHicTpoB’s, 3amiasa p. J{HicTep)

[Tepiroueproro OyB oOuuCIIeHHWH HOpMaslizoBaHuil nudepeHnidinui Bereramiiinuii ingexc NDVI

(Normalized Difference Vegetation Index) (puc. 4):
NIR - RED

DVl =————,
NDY NIR + RED

ne NIR — BinOuTTs B OJIM>KHBEOMY iH(PaYepBOHOMY Jiarta3oHi CIIEKTPY 3 JOBKHHOO XBHII B Mexax 0,84-

(1)

0,88 um, 1o ams Landsat 8 OLI/TIRS sinnosinae kanany B5; RED — BigOUTTS B 4epBOHOMY Jiana3oHi
CIIEKTPY 3 JIOBKHUHOO XBHII B Mexkax 0,64-0,67 um, o ms Landsat 8 OLI/TIRS siamosinae kanamy B4.

NDVI 4acTo BUKOPUCTOBYETHCS JUISL MOHITOPHHTY

MIOCYXH,

IIPOTrHO3yBaHHA

CiHBCBKOFOCHO,I[apCBKOFO BI/IpO6HI/IHTBa, PU3BUKY BUHUKHCHHS ITOKCK, OIMYyCTCIHOBAHHI. I[aHI/Iﬁ iHI[eKC
BBAXA€TbCA KpallluM  IJid ria00aIbEHOro MOHiTOpI/IHFy pOCJ'II/IHHOCTi,

OCKUJIBKH BIH JO3BOJISE

KOMITICHCYBAaTH MIHJIUBICTh yYMOB OCBITJICHHS, HaXWIy ITIOBEPXHI, CEKCIIO3WINI Ta IHIIUX 30BHIIIHIX
yuHHKKIB. 3aragoM, NDVI — 11e moka3HuK cTaHy 310pOB’sl pOCIHMH, OCHOBaHUH Ha iX 31aTHOCTI BiOUBAaTH
CBITJIO MEeBHUX 4acTOT. Jliarma3oH 3Ha4YeHb iHACKCY — Bif -1 10 1, Ie HeraTuBHI 3HAYCHHS BiJOBITAIOThH B
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OCHOBHOMY XMapam, BOAHUM 00’€KTaM Ta CHIrOBOMY IIOKPHBY, 3HaU€HHA, OJM3bKi 0 HYJS, XapaKTepHi
JUTSL BIZICTIOHEHD TIPCHKUX TIOPiJI, OTOJIEHOTO TPYHTY, YpOaHi30BaHUX TepuTOpii, 3HadeHHs Bix 0,2 mo 0,3
NPEACTaBISIOTh YarapHUKHY Ta JIyKH, a Big 0,6 10 0,8 1 Ginblie BKa3yloTh Ha JIICOBY POCIMHHICTb.
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Puc. 6. Y3aranpHena cranom Ha 2020 pik kapra NDBI ais Kapnarcbkoro periony i psig aunamiku
ocepeHeHHX 3HaUYeHb iHAeKCY 3a BeCh Mepioj crnocTepeskeHb I JT0KAJILHOI 3a0y/10BaHOI i1 HKH
(IBano-dpankiBchka 001aCTh, €. MUKUTHHII)

MoaudikoBanuii Hopmaii3oBaHuii mudepeHuiioannii Boxuuit ingekc MNDWI  (Modified
Normalized Difference Water Index) (puc. 5), 103B0JI€ JOCUTh TOYHO iIEHTU(IKYBaTH BOJIHI 00’ €KTH,
3MEHIIYIOYM BIUIMB 3a0y/JOBaHHX TEPHUTOPiH, $SKI YacTo KOPENIOITh 13 BIIKPUTHMHU BOJHHMH
MOBEPXHSIMH, KITaCU()IKOBAHUMHU HA OCHOBI IHIIMX CIIEKTPAILHUX iHACKCIB. JlaHWH 1HIEKC BU3HAYAETHCS

3a agasoriero 3 NDVI sxk:

J— GREEN - SWIRI )
" GREEN + SWIRI’ 2)
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ne GREEN — BinOuTTS B 3e€HOMY Jiama3oHi CIEKTPY 3 TOBXHHOI XBuii B Mexax 0,53-0,59 uwm, mo mist
Landsat 8 OLI/TIRS Bianoginae kanaixy B3; SWIR1 — BiZOUTTS B KOPOTKOXBUILOBOMY iH(ppauepBOHOMY
Jiara3oHi CreKTpy 3 AOBKHUHOIO XBHJI B Mekax 1,57-1,65 um, o ayst Landsat 8 OLI/TIRS Biamosinae
kaHaiy B6.

MNDWI BUKOpHUCTOBYETbCA SK ISl aHaNi3y IOUHAMIKA BOJHUX OO’ €KTIB, BH3HAYEHHS IO
BOJHOTO J3epKaja, MOHITOPHWHTY 3aTOIUICHHS 1 WIATOIUIGHHS IPYHTOBUMH BOJAMH, TaK 1 I
NPOTHO3YBaHHS 3aCyX, OLIHKH PU3WKYy BHHUKHEHHS JICOBHX TMOXEX, OCKUIBKH HOTr0 3HAYCHHS €
YYTIUBUMHU JI0 BMICTY BOJIOTH y POCIMHHOCTI Ta IpyHTax. Pesympratu oOumcienHs MNDWI moxyTsb
3MIHIOBaTHCS B Mexax Bif -1 mo +1, BIAMOBIAHO BHCOKI 3HAY€HHS 1HIIEKCY MO3BOJSIOTH BUKOHATH
kjacu(ikaito 1 KapTyBaHHS BiAKPUTHX BOAHUX OBEPXOHb.

HopmamnizoBannii qudepenuiiinuii ingekc 3adymoeu NDBI (Normalized Difference Built-Up
Index) (puc. 6) mo3Bomsie 3poOWTH OUTBII KOHTPACTHUMH 3a0y[OBaHI TEPUTOpii 1 OCHOBAaHWH Ha
CIiBBIiTHOIIIEHH], [0 TIOM'SIKIITy€ BIUTHB aTMOC(EpPHUX SBUII 1 PI3HOTO PiBHS OCBITIICHHS MiCIIEBOCTI:

SWIRI - NIR
NDBI SWIRI + NIR’ )

NDBI anayioriyHo 70 NonepeHiX CeKTPaIbHUX 1HACKCIB MOXKE Ha0yBaTH 3HA4YCHb Y Jiama3oHi Bij
-1 mo +1, mpuyoMy BUIL AOAATHI 3HAYECHHS XapaKTEpHi AJIsl TEPUTOPIi i3 OLTBIIOI0 HIITBHICTIO 3a0YI0BH.
Janwmii iHIEKC IIMPOKO BHUKOPHCTOBYETHCS JUIS KAapTyBaHHS THIIIB 3€MHOTO MOKPHBY, MOHITOPHHTY
ypOawizauii, Tpancdopmarii npupoaHuX JanamadTie Tomo. Bin’emHui 3Hauenns (< -0,5) manoro inmekcy
BiJ10OpaKarOTh BOJIHI 00’ €KTH, a00 IMiIBUIICHHI PIBEHb 3BOJIOYKEHHS, [0 TAKOXK MOXKE OYTH BUKOPUCTAHE
JUTSL KOHTPOJTIO BUTOKIB 13 KOMYHAJIBHHX MEPEX 1 MATOTUIEHHS 3a0y0BaHUX TEPUTOPIH.

BucHoBKH Ta mepcmeKkTHBH aociaimxennb. Google Earth Engine (GEE) mpeacraBnsie co6oro
XMapHy TEXHOJIOTIYHY TeoiH(popMalliiiHy m1aThopMy, sKa JI03BOJISE BiICTSKYBATH Ta aHAJII3yBaTH 3MIHU
B HABKOJIMIITHHOMY CEpPEIOBHINI Yy IUIAHETApHHX MacmTabaxX, BHKOPUCTOBYIOYHM MYJIbTHUIIETa0AWTHHI
KaTajJor JaHUX CIIOCTepeXeHb. [lmardopma Hamae KOpUCTyBadaM BHYTPIIIHbO-TIApANICTBHUAN
00YHCITIOBATIBHUN JIOCTYIT J0 THUCSY KOMITIOTEpIB y IeHTpax o0poOku naHux Google. Hapasi GEE
po3minye B IHTepHeTi icTopmuHi apxiBu 300paxenp Landsat, MODIS, Sentinel, sxi momeHHO
OHOBJIOIOTECS. [lmardopMa MiATPEMYy€e CTBOPEHHS MPOCTOPOBHX 1 YacOBHX MO3aiK, KOMITO3HIIH
KOCMO3HIMKIB, (QUIBTpalifo JUIs BHIAJICHHS XMap 1 MPOTajiH Ha CYNYTHHKOBUX 3HIMKax, a TaKOX
oOYHCIIeHHSI 1 KapTyBaHHS pPI3HOMAaHITHUX CcHeKTpalbHUX iHAekciB. GEE Ttakoxk Bkilto4ae oCHOBY
nporpamyBaHHs MpuKIaagHuXx mporpam, Application Programming Interface (API), sika 103BosIsi€ BUSHUM
OTpUMYBATH Oe3NpereAeHTHUH JOCTYII JO OOYUCITIOBATIBHUX PECYpPCIiB Ta JaHHX, 3aCTOCOBYBATH iCHYOUI
aJIropuT™MH ab0 Po3po0JIsATH HOBI 0€3 HEOOXIAHOCTI 30epiraHHs JIOKAJIbHHMX JaHUX a00 BCTAHOBJICHHS
JI0aTKOBOTO TporpamHoro 3abesnedenHs. GEE mBuako crae omHuM 3 HaiOUTBII BHKOPHUCTOBYBAaHHX
IHCTPYMEHTIB Y HAyKOBil CIIJBHOTI JJIsi BUpIMIEHHS 3aBIaHb, [OB’S3aHUX i3 JaHUMH JIUCTAHIIHHOTO
30HAyBaHHS, MPO 1€ CBIAYNTH 3HAYHA KUIBKICTh MyOJiKalii y peleH30BaHuX BHJaHHSX. [loeqHaHHS
HAYKOBHX IIJIXOMIB 13 BEJIMUYE3HUMHU 00CATaMH JaHHMX 1 TEXHOJOTIYHMMU XMapHUMH pecypcaMH Hajae
TIepeBary IMBHUIKOCTI OOYUCIICHb, IPOCTOTH Y BUKOPHUCTAHHI Ta CITIBIIpAIli PU MPOBEACHHI JOCITIIKEHb Y
chepax kaprorpadyBaHHS 3MIH KJIIMAary 1 3€MHOr0  IOKPHMBY, MOHITOPHHTY JICIB 1
CLITBCHKOTOCTIOIAPCHKUX KYIBTYP, JAerpajaliii MpUpOAHUX JIaHAA(TIB, BUSBICHHS 3MiH MTOBEPXHI 3eMJIi
BHACIiA0K ypOaHizauii, BABUEHHS i IPOTHO3YBAHHS CTUXIHHUX JIUX TOLIO.

[lpuknagom BukopuctanHs MoxnuBocteli GEE ang  BupimeHHs 3agad  MOHITOPHHTY
pETiIOHANBHOTO PIiBHS € BUKOHAHA B JIaHii poOoTi 00poOKa pe3ysbTaTiB JOBIOCTPOKOBUX JHMCTAHIIIHHUX
criocTepekens Landsat 8, 3a momomororo sikoi Brepitre st Teputopii Kapmarcekoro periony peanizoBaHo
METOAUKY OOYHWCIICHHS HopMmamizoBanux audepeniiitnux ingexcie NDVI, MNDWI i NDBI, o
XapaKTepU3yIOTh BIJIMOBIJHO MapaMeTpH POCIMHHOCTI, BOAHUX 00 €KTIB 1 ypOaHI30BaHUX TEPUTOPIl, Ta
chopMoBaHO reoiHOpMaILiiHy 0a3y NIPOCTOPOBO-YaCOBHMX JAHUX, [0 BMII(YyE SK TEPBUHHI
cTpykrypoBaHi naHi J[33, Tak i moxigHi pe3ynbTaTd 0OYHCIEHD i3 IPOCTOPOBOIO PO3IUIBHOIO 3JaTHICTIO
3030 M 1 14-genHuM kpokoM wyacoBuX psniB. GEE no3Bomse BukoHaTu Bizyamizamilo OTpUMaHHX
pe3yJbTaTIB HUIAXOM MOOYIOBU KapT Ha 3ajJaHi pO3POOHHUKOM JaTy 4YM YaCOBHH mepioj abo y BUIIIAII
BIOPSIIKOBAaHUX BHOIPOK YMCIOBUX JaHMX (Y4acoBUX PAMiB) 1 iX rpadikiB uis oOpaHOi KOpUCTyBayem
JIOKaJbHOI TOYKH, IUISHKH, HACEJICHOro ITyHKTY, Tomo. KpiM Toro, po3poOiieHi 3 BHKOPHCTaHHSIM
inctpymenris APl JavaScript y cepemosumii GEE opwurinamsHi mporpaMHi MOAyIIi IalOTh 3MOTY
3MIMCHIOBATH TIOCTIHY aBTOMAaTH30BaHy aKTyalli3allil0 JaHWX, BHUKOHYBAaTH €KCIIOPT OTPHUMaHHUX
pe3ynbTatiB y BUIIAAi reonpoctoposux mapiB y I'IC-cepenosuie (QGIS, ArcGIS Tomo).
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OTpumaHi pe3ylbTaTH € aKTyaJbHUMH JJIS BHUPIMIEHHS MpoO0JieM EKOJNOriyHoi Oe3neKu
JOCTIDKYBAHOTO peTioHy, OOYyMOBJEHHX MpOsSBaMH KaTacTpO(IiYHUX METEOKIIMATHYHUX SIBHIII,
PO3BUTKOM HEOE3MEUHUX CEK30TCHHUX TI'€OJIOTIYHUX MPOIECiB, HEKOHTPOJIBOBAHOK BHPYOKOIO JIICIB,
HENPOaYMaHOI0 320y I0OBOK, HATPOMAJKCHHSIM TTOOYTOBUX BiJTXOIB, OCKIJIBKH JIO3BOJISIFOTH 3/11HCHIOBATH
peTyIIipHE OHOBIICHHS 1 CHCTEMATH3AIlil0 JAHWX MOHITOPWHTY CTaHy POCIHMHHOCTi, BOIHHX 00’ €KTIB,
3a0ymoBaHMX TepuTOpid. Taki CTPyKTypOBaHiI NaHi € OCHOBOIO JIS ITOAAJBIIOTO OUTBII TITHOOKOTO
aHaJi3y IpOCTOPOBO-YaCcOBOI MIHJIMBOCTI MapaMeTpiB JOBKIULIA TOCHiKyBaHoi TepuTtopii KapnaTcbkoro
perioHy, BUBUCHHSI B3a€MO3B’SI3Ky AMHAMIKM HOPMalli30BaHUX AWU(EPEHIIMHUX 1HIEKCIB, SK YHUCIOBHX
XapaKTepUCTUK (DaKTOpiB BIUIMBY, 13 PEXKHMOM pPO3BUTKY 1 aKTHBi3amii HEOE3NMeYHHX MPHPOIHO-
TEXHOTEHHUX TMpOILeciB. Y Tepuly 4Yepry, MepCHeKTHBH BUKOPUCTAHHA OTPHUMaHUX HaOopiB
TEOMPOCTOPOBUX INAPiB  HOpMaTi30BaHMX JU(EPCHILIMHUX IHJCKCIB TIOB’s3aHi 13 HEOOXIiTHICTIO
aKTyasizamii 1 BZOCKOHAJIEHHsS TeOiH(QOpMAIlifHUX MOJeNeld 1 CHCTEM pEriOHAIBHOTO IMPOCTOPOBOTO
MIPOTHO3YBaHHS 3CYBIB, CEIiB, KAPCTY, MiITOIDICHHS U1 TepuTopiit KapmaTcekoro periony.
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ANALYSIS OF CAPABILITIES AND EXPERIENCE OF USING GOOGLE EARTH
ENGINE PLATFORM FOR ENVIRONMENTAL MONITORING CHALLENGES

The purpose of the study is to assess the potential of using the Google Earth Engine (GEE)
platform for processing the Earth remote sensing data in solving various problems of environmental
monitoring and in other areas of applied geoinformatics. GEE is an open cloud platform that allows
performing the analysis and visualization of large-scale geospatial datasets for scientific, educational,
public, governmental and commercial organizations. GEE provides open-source tools for geospatial
analysis, as well as access to a public catalogue of raster and vector data, which includes satellite images,
meteorological, geophysical observation data, etc. In the paper, the structure and functions of the platform
were analyzed, as well as the possibilities of obtaining open data of remote sensing provided by the GEE
catalogue for the regional environmental monitoring problems solution. A systematic review of the
current scientific publications was carried out, which confirmed the wide range of applications of the
platform by the scientists from different countries to analyze the environment both regionally and
globally. One of the most common types of tasks implemented by GEE is the calculation of normalized
difference indices used for mapping vegetation, crops, land cover, biodiversity and monitoring of fires,
droughts and other negative natural and man-made processes. For the studied territory of the Carpathian
region, an assessment of the time period of the available observation data, coverage of satellite images,
their spatial resolution, decoding characteristics was performed. According to the data of multi-channel
space images, the normalized difference indices NDVI, MNDWI, NDBI were calculated using the GEE
code editor and JavaScript programming language, and the obtained results were visualized.

Key words: Earth remote sensing, applied geoinformatics, cloud technologies, geoinformation
systems, geodatabases, normalized difference indices.
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BATATOIIAPOBI BA3H JAHUX JIJISI ONTUMAJIBHOI CTPYKTYPU3 AL
EKOJIOTTYHOI IH®OPMAILII (30KPEMA JIJI5I TOKA3HHUKIB PIBHS
EJJEKTPOMATHITHOI'O BUITPOMIHIOBAHHS ¥ HABKOJIMITHHOMY
CEPEJJOBMIIII)

XapakTepHOI PHCOID CYYacHOTO CYCIIIIBCTBA € CTpiMKe 30iMbIIeHHS o00csATiB iH(popMarii,
301IbIIEHHST BUMOT 10 ii TOYHOCTI Ta CBO€YacHOCTI. TpamulliiiHi crocoOu 30epe)KeHHs, MOIIYKYy Ta
00poOKku iH(poOpMaIi Bke He 3aJ0BOJBHSIOTH CydacHMM BuMoram. [lamepoBa TexHOMNOTIS (aKTHIHO
BUYEpIIaia cBOT MOXKIIMBOCTI TI0 yIOCKOHAJICHHIO METO/IiB poOOTH 3 iHpopMamiero. J[ns mporo HeoOXigHi
OimpIn mBUAKI Ta e(hEeKTUBHI METOTH.

B mpomeci nociimkeHHsT CTpYKTypyBaHHS iH(OpMaIii sika MOB’s3aHa i3 BIUNIMBOM TEXHOTCHHUX
00’€KTiB Ha HaBKOJIMIIHE CepelOBHINE, ab0 X 31 3MiHAMH SIKi BiIOYBArOTBbCS Yy CEPEAOBHILI B CHIY
MIEBHUX NPUYUH. BUABIEHO 0BONI BENMKY HE3PYUHICTH 13 ONTHMI3aIli€lo K Tiel iHpopmarii, mo Mu
BHOCHMO Y iCHYIOUYy 0a3y Tak i3 JaHMMHU sAKi HEOOXIHO 0OpOOMTH Jisi BCTAHOBJICHHS 3aJICKHOCTEH YU
MPOJAEMOHCTPYBATH y BUTJISII JIOT19HOI Bi3yami3artii.

3okpemMa MpoOIEMAaTUYHO IpalroBaTH 3 IH(OpPMAIliEl sKa repeadavyae 3B'A30K 1 BEJIHUKOIO
KiTbKicTIO (pakTOpiB um eneMeHTiB. llpukmagom Takoi mpobnematuku € GopMyBaHHS 0a3u JaHHX Ta
nmonanpiia pobora 3 iH(OPMAINEI MO0 EIeKTPOMArHITHOTO 3a0pyAHEHHS HaBKOJIHUIIHBOTO
cepenopuia. Jlani (akTopu i CcTajdM NPUYMHOI JJIs CTBOPEHHS YHIBEpCAJIbHOI 0a3u JaHUX siKa O
HajJaBalla MaKCUMaJbHY OINTHUMI3aIlil0 moa0 poOdoTH 3 iH(opMali€o ska TICHO TMOB’s3aHa i3
OaratodakTopHicTio. bepyun 1m0 yBaru, mo mpobiieMa eleKTPOMarHiTHOrO BIUIMBY Ha KOMIIOHEHTH
HaBKOJIMIITHHOT'O CEPEIOBUIIA 3 KOKHUM JTHEM CTa€ aKTYaJbHIIIO B CHIIy HECTPHMHOT'O TEXHOJIOTIYHOTO
Mpolecy, HaMu OyJIO BHPIIICHO B3ATH JI0 yBard iHQpopMalliiiHui HakeT came i3 JaHux 1oao EM
3a0pyTHEHHS.

[MpoananizyBaBIIM iCHYIOYI THMH Ta CTPYKTypud 0a3 JaHWX MH 3MOTJH BWIUIMTH OCHOBHI
MO3UTUBHI Ta HETaTHBHI 0ocoOiHMBOCTI Mozeneil. Ha ocHOBI rimbokoro aHamizy Ta Oa)kaHHsS CTBOPUTH
e(eKTUBHY MOJIeNb CTPYKTypu3amii iHdopmallii HaMm BIalocs TNPEJACTaBUTH HOBHHM BapiaHT
OaraTomapoBux 0a3 gaHuX i e()eKTUBHOI 00POOKH BEIMKUX 00’ €EMIB JTaHUX.

Kuarouosi ciioBa: 0a3u qaHux, CTPYKTYPHUH €I€MEHT, HAKOITMYEeHH iH(opMallii, elIeKTpOMarHiTHi
JOCITIDKEHHSI, KJIacTepH, apxiTekTypa 0a3u TaHux

IlocTanoBka mpo6JjemMu. MeTolo poOOTH € pO3pOOHTH TPOeKT 0a3u AaHuX s eEeKTUBHOL
pobotu i3 iH(pOpMaIi€0 MOJ0 EJIEKTPOMATHITHOrO 3a0pyAHEHHS KOMIIOHEHTIB HaBKOJMWIITHHOTO
CepeIOBHIIA.

[IpencraBiena cTaTTs BUCBITIIIOE aKTyaJbHY TeMy CTPYKTypuzauii iHpopmamii it epeKkTUBHOT
pobdoru 3 Hew. IlpoanamizoBaHa cyuacHi JocmikeHHsS y cdepi ¢opmyBanHs ©6a3 ngaHux Ta
MPOaHai30BaHI MepeBard i HEeJOMIKH sKi ICHYIOTh Ha ChOTOJIHINIHIN JieHb y naHiid cdepi. OCHOBHUM
HAIPSMKOM IyOJIiKallii cTajia IeMOHCTpALliss HOBOTO TOTJIAAY Ha ICHYIOYl KIIACHYHI CIIOCO0HU 30epeKeHHI
Ta poboTH 3 iH(OpPMAIIi€TO.

AHaji3 ocTaHHIX gochimkeHb i myomikamii. [IpUHIMIIOBO HOBI MOXKJIMBOCTI y MOJIMIIEHHI
iHpopMaIliiHOrO  OOCIIyrOBYBaHHS  HAJalOTh CY4acHI  TEXHOJIOTIl, 30KpeMa, aBTOMAaTH30BaHi
iHpopmauiiiHi cuctemu. JlaHi B iHpopMaLiiiHii cucTeMi MOXKYTh 30epiraTiucs B HECTPYKTYpPOBaHOMY abo
CTPYKTYpOBaHOMY BHIJISIAI.

HectpykrypoBaHi JilaHi B OCHOBHOMY 3BWYaiiHI TEKCTOBI JIOKYMEHTH (CTaTTi, pedepaTH, KHUTH).
Cuctemu, B SKHX 30€piraloTbCcsi HECTPYKTYpPOBaHi JaHi, HE 3aBXKIU MOXYThb JaTW KOHKPETHY BiJIOBiJb
Ha 3allUT KOPHCTyBaya, a MOXYTb BHAATH TEKCT JOKYMEHTH a00 MepesiK JOKYMEHTIB, B SIKMX MOXKHA
3HaiTH BignoBiape. Hampukian, y BimmoBins Ha 3amuT "Apxitektypa [TK" moxe OyTH BUOaHHMH mepemik
cTareil, B IKUX 3ray€eThCs 1€ MOHATTS.

[lig cTpyKTypOBaHMMH NaHMMU PO3YMIIOTBCS IpaBWia, IO BHU3HAYAIOTH X (oOpMy, poO3Mip,
3HaueHHs. CTpYyKTypOBaHi JaHi 3a3BU4aii 30epirarotbes B 6azax manux (bJI).
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baza manux siBnsie co0010 KOMI'IOTEPHUI BapiaHT opranizoBaHoi iH(opMaii. 3a3Buuail enemMeHTH
iHdopmarttii o0'enHye crigpbHa TeMa abo MpU3HAYEeHHS, 5K, HAIIPUKIIAA, CITUCOK CTYJ/IEHTIB 3 OI[iHKaMU B
KypHaIi TpyIu.

[lpuknagamu Benmukux iH(QOpMAIIHHUX CHUCTEM € OaHKIBCbKI CHCTEMH, CHUCTEMH 3aMOBJICHB
3aJ113HMYHUX KBUTKIB, 010/1i0TEKA 1 T. 1.

baza maHux — 11e CyKyIHICTh TaHUX 1 3B'A3KiB Mi>K HUMH, BEJIUKHA MAacHB Pi3HOPITHOI iH(pOpMaii,
opranizoBaHoi 3a MNeBHUMH mnpaBuiamu. Lli mpaBumna nepeadauvaroTh 3arajbHi NPUHIUIN OIUCY,
30epiranHs i 0OpoOKH JaHuX. 3a3BU4ail 6a3a JaHUX CTBOPIOETHCS AJISl IPEAMETHOI 00IacTi.

IIpenmerna o0macTh — Ile YaCTHHA PEaTbHOTO CBITY, fKa BUBYAETHCA 3 METOIO CTBOPEHHS 0a3m
nanux. Habopu mpuHIUMIB, 3a SIKUMH OpraHizoBaHa CTPYKTypa 30epiranHsi AaHuX B 0a3i, Ha3MBaIOTHCS
MOJENSIMH JaHUX.

IcHyIOTH 3 OCHOBHI MOJIETI JaHUX — PEJIALHI 0a3u JaHKX, iepapXiuHi i MepexeBi cTpykTypH [1-9].

lepapxiuna monmenp mo3Bomsie OymyBatu BJ] 3 mepeBoOBHIHOI CTPYKTYypoio. Y HUX KOXEH BY30J
MICTHTH CBill THH aHUX (CyTHICTH). Ha BepxHbOMY DiBHi JiepeBa € OJ1H By30J] — KOPiHb, HA HACTYITHOMY
piBHI pO3TAIIOBYIOTHCS BY3TH, TOB'I3aHI 3 IIMM KOpPEHEM, MOTIM BY3IH, MOB'S3aHI 3 BY3JIaMu
HOTIePEeTHBOTO PiBHS, i T. 1. KOXeH By30J1 MOXe MaTH TiTbKH 0HOro mpeaka [8-11].

[Momyk maHUX 3aBXIM MOYMHAETHCS 3 KOpEHS 1 Hae y HampsMKy BHH3, IIOKM HE 3HaWJICHUN
NOTPiOHMIA 00'€KT.

IlepeBaru:

1) mpocToTa onucy i€papXidyHUX CTPYKTYP peallbHOTO CBITY,

2) mBUAKE BUKOHAHHS 3aMUTIB, BiINOBIHUX CTPYKTYPi JaHUX.

Henomniku:

1) taki b/l 9acTo MiCTATH HaIJTUIIKOBI JTaHi,

2) He 3aBXIW 3pYYHO KOKEH pa3 MOYMHATH MOIIYK MOTPIOHUX JaHUX 3 KOPCHS.

MepexxeBa Monmeldh € PO3MIMPEHHSIM iepapXidHoi. B iepapXiyHMX CTpyKTypax 3ammc-Halajgok
MOBHHEH MATH TUTBKH OJHOTO TpEAKa; B MEPeXeBill CTPYKTypi MaHMX HAIMAIOK MOXE MaTh Oy/Ib-sKe
YHCIIO MPEJIKIB.

[lepeBaru: eekTHBHA peatizallis 3a MOKa3HUKAMHU BUTPAT IaM'sITi Ta ONIePaTUBHOCTI.

Henonik: Bucoka cKIIaaHICTh 1 )KOpCTKicTh cxemu b/l, moOymoBaHoi Ha 11 OCHOBI.

TakuM 9uHOM, B MEPEKEBUI MOJIEIi MOXKIIMBI 3B'A3KHM BCiX iHQOpManiiHUX 00'€KTIB 3 yciMa..

Pesiiiina Mosienb TaHUX sIBJIsi€ COOOK0 CXOBMIIE JAHUX, SKI OPTaHi30BaHi y BUIJISII JTBOBUMIPHUX
TaOJINLb.

Bynp-sxa Tabmuis pensiiitHoi 0a3u aHUX CKIIAAEThCS 3 PSJIKIB, SIKi Ha3WBAIOTHCS 3allUCaMH, i
CTOBIIIIB, SIKi HA3WBAIOThCS MOJISIMH. Ha mepeTwHi cTOBMOIS 1 psiika 3HAXOJSATHCS KOHKPETHI 3HAYEHHS
JAHMX, [0 MICTATHECS B TAOJIMII.

Takum yuHOM:

ITone 6a3m maHMX — 1€ CTOBIIENH TAOJIMIN, 1[0 MICTHTH 3HAYEHHS IIEBHOI BIIACTHBOCTI.

KoxHe mosne xapakTepu3yeThbCsi CBOIM IM'SIM 1 TUIIOM JIaHHX, [IO MPEICTABISIOTh 3HAUEHHS JAaHOT
BJIACTHBOCTI.

3ammc 6a3u JaHWUX — 1€ PAIOK TaOIUIN, [0 MICTUTh Ha0ip 3HAYeHb BIACTUBOCTEH, PO3MIIIEHUH B
noJisix 6asu panux. KoxkeH 3amuc sigiisie c0000 Ha0ip 3HAYEHbD, 1110 MICTATHCS B HOJISX.

KoxHa TaOnuils mMoBMHHA MICTHTH XO04a O OJHE KIIIOYOBE TI0JI€, BMICT SKOTO YHIKAaIbHHWHA IS
KO>KHOTO 3alIMCy B il Tabmi.

KitrodoBe mose — 11e mose, 3Ha4eHHs IKOTO OJJHO3HAYHO BU3HAUAE 3aITUC Y TAOJIHIIL.

[IpuHIMIM Opraxizamii JaHUX:

1) KoxxeH eneMeHT Ta0uIli — OIMH €IEMEHT JTaHUX.

2) Bci 3HaueHHS B OHOMY CTOBIII € OJHOPIAHUMH, TOOTO, MatOTh OJUH THII (YKCJIa, TEKCT, HaTa i

3) KoxkeH 3amuc y Tabnuili yHiKalnbHAN, TOOTO, B TAOJIUIlI HEMa€e OJJHAKOBHX PSJIKIB.

4) KoxHe moJie Ma€ yHiKaJgbHe iM 1.

5) [MocnigoBHICT TOMIB y TaOJIHIII HECYTTEBA.

6) IlocmigoBHICTh 3aNTUCIB Y TAOJHUIII HECYTTEBA.

baza pganux (B/l) — me opranizoBaHa CTpPYKTypa, fKa Hpu3HadeHa Ui 30epiraHHs, 3MiHM Ta
00poOKM B3aeMo3anexHOi iH(pOpMAIlii, TepeBaXHO BeMUKHX o00csariB. B/l BHKOPHUCTOBYIOTH IS
MUHAMIYHUX CAWTIB 3 BETUKAMHU 0OcsaraMu (iHTepHET-Mara3uH, OpTal, KOPIOPaTUBHUHN CalT).

baza pmanux — me meBHmMid HaOip JaHWX, SKi TOB'A3aHI MiX COOOI CITIIBHOIO O3HAaKOK abo
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BJIACTHUBICTIO, Ta BIOPSIIKOBaHI, HAIPUKIIA, 32 aI(aBiTOM.

O06'eqHaHHsS BETMMKOI KITBKOCTI JaHUX B €quHY 0a3y mae 3Mory it (hopMyBaHHS Oe3iidi Bapiamii
rpynyBaHHs iH(popMaIii — ocoOHCTI 1aHi KIIieHTa, iCTOPisi 3aMOBJICHb, KaTaJOT TOBapiB Ta Oyab-1I10 iHIIE.

lonoBHoto mepeBaroto BJ] € mBUAKICTE BHECEHHA Ta BUKOPHCTAaHHA MOTpiOHOI iH(popMaii.
3aBISKU CIICLiaJIbHUM aJITOPUTMaM, SIKIi BUKOPHCTOBYIOTHCS Ul 0a3 JaHMX, MOXKHA JIETKO 3HAXOIUTH
HEoOXimHI JaHI BCHOTO 3a JeKiTbKa CeKyHA. Takok B 0a3i JaHWX ICHYE€ TIEBHHH B3a€EMO3B'S30K
iHpopmaLii: 3MiHa B OZHOMY PSIIKYy MOXE CIPHYMHHUTH 3MiHM B IHIIMX pAAKax — L€ JONOMarae
MpaIoOBaTH 3 iHPOPMALIErO MPOCTILIE 1 IBUALIE.

baszu manux it caifTiB MaroTh 3MOTY 30epiratu iH(popMaIlifo, Mo BUTIISIAE SK 3B's13aHI MIXK COOOFO
tabmumi. Came B BJ] 30epiratoTbes Besi HeoOXiHa Ta KOpUCHA iH(opMalist 1 QyHKIIOHYBaHHS calTy
(xmi€HTCBKI AaHi, Mpalc-IUCT, CIIUCOK TOBApiB).

[[o6 ctBOpuTH 3amuT 40 0a3W JAHUX YacTO BHUKOPHCTOBYIOTH Structured Query Language. SQL
Jla€ 3MOTy JIOAaBaTH, pelaryBaTé Ta BUAAIATH iH(OpMaIlito, MO0 MICTUThCS y Tabmumax. Ilim dac
MpPOrpaMyBaHHs CaWTIB BUKOPHCTOBYIOTH pi3HiI cuctemu ynpaeiinHsa bJl. [lo ocumoBuux CVYB],
BITHOCATB: O0'€KTHO-pesiIiiiHa cucteMa ympasiiHHsA 0azamu nanux Oracle Database; BinbpHa cucrema
ynpaBiiHHs 6a3amm naHux PostgreSQL; cucrema kepyBanHsi 0azamu manunx Microsoft SQL Cepsep;
BiJIbHA CHCTEMa yrpaBiiHHs 6a3amu nannx MySQL[7-11].

Taki cucteMu ynpaBiliHHS BiJIpi3HAIOTHCS IIEHTPaTi30BaHOI0 OOPOOKOIO 3amHTiB, 3a0€3MEUyIOThH
HAIIMHICTh, TOCTYIHICTH Ta Oe3reky b/I.

Haii6inpm momynsipHoro cucteMoro ympasiiHHs € MySQL, BoHa nae 3pydHuil gocTym Juist
ynpasininast B/l Ta miaTpumye BenHMKy KiNbKICTh TaOMUIb PI3HUX THIIIB.

Posmoxineni 6asu manwx (PB/l) — me cykymHicTh jorigHo moB's3aHMX Mik coboto B/, ski €
PO3MOIIEHUMH Y KOMITIOTEPHiI Mepexi.

[MepeBarn PB/l:uisi mMomens BimoOpaxkae iHpopManiro B HaiOLIBII MPOCTIH Ui KOpUCTyBaya
(hopmi;3acHOBaHa Ha PO3BUHEHOMY MAaT€MaTHYHOMY arapari, SKUi TO3BOJISE JOCUTH JIAKOHIYHO OTHCATH
OCHOBHI omepauii 3 JaHHUMU;I03BOJISIE CTBOPIOBATH MOBHM MaHIIYJIIOBAHHS AaHUMM HE MPOLEIYPHOTO
THUITY;MaHiITyJTIOBaHHS JaHUMH Ha PiBHI BUXimHUHA BJl 1 MOXKITUBICTD 3MiHH.

CYBJ — ue mporpamHi 3aco0u, sKi BUCTYNarOTh HocepeanukoM Mixk B/l Ta i kopucTyBauamu.
3aBOsSKM CYKYNMHOCTI MOBHHX Ta mHporpaMHux 3aco6iB, CYBJl crnpustoTb CTBOpEHHIO, BEIEHHS Ta
crinibHOTO BUKOpHCTaHHs b/l pisHMMHU KOpHCTyBauaMu.

CyuacHa nporpama CYBJl ckimanaroThes 3 siapa, npoiecopy mMoBu BJl, migcuctemu miaTpuMKu
yacy BUKOHAHHS Ta CEPBICHUX Nporpam, SKi HagaroTh JOJATKOBI MOXIHMBOCTI Uil OOCIyrOBYBaHHS
iH(QOpMAIIHHUX CHUCTEM.

Bynp-sxi nani neck 30epiratorses. [IpoaHanizyeMo cxemMu OCHOBHI THITM 0a3 JaHMX, II00 HAOYHO
ySBUTH BiZIMIHHOCTI MK HuMHU [12-19].

Tumamu 0a3 maHMX, SIKI HA3WBAIOTHCS Takok Mojaensmu bJ] abo cimerictBamu BJl, € mabiaoHu i
CTPYKTYPH, SKi BHUKOPHUCTOBYIOTHCS JIJIi OpraHizaiii JaHUX B CHUCTEMI YIpPaBIiHHSA 0a3aMH JaHUX
(CYBJl). Bubip Tumy BIulMHE Ha Te, sIKi omepalii 3M0XKe BHKOHYBaTH JOJATOK Ta SIK OYIyTh
MIpeJICTaBIICHI AaHi.

SQL 6a3m maHuWx AaHi Ta 3B'I3KM MIX JaHWUMH OpraHi3oBaHi 3a momoMoror Tabmumb. KoxxeH
CTOBIELb y Ta0MI Mae iM's 1 Tun. KoskeH psiiok MpeacTaBiisse OKpeMHUi 3amuc ado €JIeMEHT JAaHUX B
TaOJMIl, IKUH MICTHTH 3HAYEHHS IS KOXKHOrO 3 CTOBHIIB. [lone B TaOauIll, 3BaHe 30BHIIIHIM KIIIOUYEM,
MOX€E MICTUTH TIOCHJIaHHS Ha CTOBOII B IHMMX TaONWINX, IIO JO3BOJIE iX 3'€qHYBaTH;
BHUCOKOOPraHi3oBaHa CTPYKTypa 1 THYYKICTh poOWTH pensmiiiai B/ mOTyXHMMU 1 TakumH, IO
aIaNITYIOTHCS JIO PI3HHUX THITIB JIAHUX; JUISL JOCTYIY JIO JJaHUX BHKOPHUCTOBYETHCS MOBA CTPYKTYPOBaHUX
3armmtiB ( SQL ); HamifiHuil BUOip /1 OaraThox TONATKIB[6].

NoSQL — rpyna tumiB BJI, 1110 nmponoHyOTh MiAXOAM, BIIMIHHI BiJi CTAHAAPTHOIO PEJISALIHHOIO
mrabsony. ['oBopstun NoSQL, MaroTs Ha yBasi a00 "He-SQLy, a00 «He Tutbku SQL», 1100 yTOYHUTH, 1110
iHOMI Aomyckaerbes SQL-moniOHMit 3amut [7].

VY 0azax JaHUX «KJIIOY-3HAYCHHS» IS 30epiraHHs indopmauii BU HajgaeTe K04 1 00'eKT AaHUX,
skuit moTpibHO 30epertu. Hanpuknan, JSON-o0'ext, 300pakeHHss abo Tekct. 1100 3poOuth 3amur,
BiampasisieTe Koy i orpumyete blob-06'ekt. CxoBuia 3abe3nedyroTh MWBUAKUNA JOCTYI 3 HE3HAYHUMH
BUTpaTaMu; 4acTo 30epiraioTe AaHi KOH(pirypauiii i iHpopMamilo mpo cTaH NaHHUX, MPEICTaBICHHX
CIIOBHMKAMHU a00 XeIleM; HeMae >KOPCTKOI CXeMH BIJHOCHHHM MDK TaHHUMH, TOMy B Takux b/ wacto
30epiraloTh OJHOYACHO Pi3HI THUIH MaHUX;PO3POOHHK BIAMOBIAAE€ 3a BU3HAYUCHHS CXEMH IMECHYBaHHS
KITIOYiB 1 3a Te, 1100 3HaYCHHS MaJIO BiAMOBiqHMM TN / popmar [7].
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JokymenTHi 0a3u naHux (TakoX HOKyMeHToopieHToBaHi B/l abo cxoBuia JOKYMEHTIB), CHUJIBHO
BUKOPHCTOBYIOTh 0a30BYy CEMaHTHKY IOCTYIY 1 MONIYKY CXOBHII KIOYIB i 3HaueHb. Taki BJl Takox
BUKOPUCTOBYIOTh KJIIOY [UIsS YHIKalNbHOI ifgeHTHU(diKamii aaHuX. Pi3HUIS MK CXOBHILAMH «KITIOY-
3Ha4YeHHS» 1 JOKyMeHTHMMH bBJ] momsrae B Tomy, mo 3amicte 30epiranHs blob-00'exTiB,
JIOKyMEHTOOpi€HTOBaHI 0a3u 30epiraloTh gaHi B cTpykTypoBanmx ¢opmatax — JSON, BSON ab6o
XML.6aza mganmx He BuAUAE okpemuil (opmar abo cxemy; KOKEH IOKYMEHT MOXKE€ MaTH CBOIO
BHYTDILIHIO CTPYKTYpY; AoKyMeHTHI B/l € xopomum BHOOpOM Ajisl MIBUAKOI po3poOKH; B OyAb-SKUI
MOMEHT MOJKHA 3MIHIOBATH BJIACTUBOCTI JIaHUX, HE 3MIHIOIOUH CTPYKTYpY 200 cami jaaHi [8].

3amicTh 3icTaBiIeHHS 3B'SI3KiB 3 TAONMISIMH 1 30BHIIMHIMH KifodaMu, rpadoBi 0azm gaHUX
BCTaHOBIIIOIOTH 3B'SI3KM, BUKOPUCTOBYIOUH BY3JIH, pedpa i BIaCTUBOCTI.

I'padoBi 0a3m mpencTaBiAOTH JaHi y BHUIVIALI OKPEMHUX BY3MiB, SKIi MOXYTb MaTH OyAb-iKy
KUTBKICTh TOB'SI3aHUX 3 HUMH BIACTHBOCTEH. BUTIIsAmaioTh aHANOTiYHO MepekeBHUM; (DOKYCYIOTHCS Ha
3B'I3KaX MK eJIEMEHTaMU; SBHO BiToOpa)karoTh 3B'I3KH MiXK THITAMH JaHWX;HEC BUMAraroTh ITOKPOKOBOTO
o0xoay Ui epeMillieHHsI MK eJIeMeHTaMU;HeMae 0OMEXEeHb B THUIax 3B'SI3KiB [5].

CroBUMKOBi 06331 JaHUX (TaKOXK HEPEIAIiHHI KOJIOHOYHI CXOBHINA a00 0a3M JaHUX 3 MIHPOKUMH
CTOBMIIMU) HaiexaTh 10 cimeiictBa NoSQL BJI, ane 30BHI cxoxi Ha pemsmiiiai BJl. Sk 1 pensiiini,
cToBmunKkoBi BJ] 30epiraroTh naHi, BUKOPUCTOBYIOUM DSJKH 1 CTOBII, aje 3 iHIIUM 3BSI3KOM MiX
eJIEMEHTaMH.

VY pensuitinux b/l Bci psaku moBHHHI BimmosimaTé ¢ikcoBaHiii cxemor. Cxema BHU3HAYae, SKi
CTOBIUUKHU OYJyTh B TAONWIi, T JaHUX Ta iHIII KpUTepii. Y CTOBMUMKOBHX 0a3ax 3aMiCTb TaOIUIb €
CTPYKTYPH — «CTOBIYUK ciMmeiicTBa». CiMeWCTBa MICTATh PAAKH, KOXHA 3 SKUX BH3HAUAE BIIACHUM
thopmat. Psiok cKIamaeThCcs 3 YHIKAIBHOTO iIeHTH(IKAaTOpa, 0 BUKOPUCTOBYETHCSA UIS TONIYKY, 32
SKUM CIITyIOTh HaOOpW iMeH Ta 3Ha4eHb cTOBMIIB. bJl 3pyuHi mpu poOoOTi 3 HomgaTKaMu, M0 BUMAraroTh
BHUCOKOI TPOJYKTHUBHOCTI;JaHI Ta MeTaJaHi JOCTYNHI IO OIHOMY 1JICHTHU(IKATOpPY; TI'apaHTOBaHE
PO3MIIIIEHHS BCiX JaHUX 3 PAIKa B OJTHOMY KJIACTEPi, IO CIPOIILY€E CETMEHTAIIIIO0 1 MacIITaOyBaHHS JaHUX
[4-6].

basu manux 4acoBUX psIIiB CTBOpPEHi I 300py 1 ympaBIliHHS €JIeMEHTaMH, II0 3MIHIOIOTHCS 3
IMHOM 4acy. binbmricts takux Bl opraHizoBaHi B CTPYKTYpH, SIKi 3alMCYIOTh 3HAYCHHS JUIS OJHOTO
eneMenTa. Hampukman, MOXHa CTBOPUTH TaONMLIO Ui BIACTEXKEHHS TeMIEpaTypd IpoLecopa.
YcepenuHi KoXHE 3HaUE€HHsI OyJie CKIIafaTHCA 3 TAMYACOBOI MITKH 1 MOKa3HUKA TeMIepaTypH. Y Tabauii
Moxe OyTH nexinbka MeTpuk. Opi€HTOBaHI Ha 3aIlic; MPU3HA4YeHi JUIS OOpOOKH TOCTIHOTO MOTOKY
BXIIHUX [aHUX; TPOAYKTHUBHICTh 3aJIE)KUTh BiJl KUTBKOCTI BiJCNiJKOBYBaHHUX €JIEMEHTIB, IHTEpBAIY
ONUTYBAaHHS MK 3alIUCOM HOBHX 3HAYE€Hb i PAKTHYHOTO KOPUCHOTO HABAHTAXKECHHS TaHUX.

Kom6inoBani (NewSQL i Garatomonenshi B/l) € pizaumu Trmamu 0a3 IaHHWX, ajne BUPINIYIOTH
OJIHY Tpymy mpoOjeM, BHKIMKaHUX NosipHUMH migxomamu SQL a6o NoSQL-crparerii. Yomy 6 He
o0'eHaTH iepeBaru 06ox rpyn? [4-6].

NewSQL 6a3u IaHMX YCHaJIKOBYIOTh DEJSIIIHHY CTPYKTYpy i CEMaHTHKY, ane MmoOyJoBaHi 3
BUKOPUCTAHHSIM OiJIbIII Cy4YacHHWX, MAaCHITA0OBaHMX KOHCTPYKIiil. Mera — 3a0e3me4yutd OuUIbIIY
MaciTaboBaHiCTh, HiX pemsuiiiHi BJ1, 1 Oinpm Bucoki rapanTii y3romxenocti, Hixk B NoSQL. Kommnpomic
MIX Y3TO/DKEHICTIO 1 JOCTYNHICTIO € (yHIaMEHTAIBFHOK MPOOIEeMOI0 pO3MOJIiICHHX 0a3 JaHuX,
ormucanux Tteopemoro CAP. MOXJHBICTE TOPU3OHTAILHOTO MaciiTaOyBaHHS, BHCOKAa JOCTYITHICTb;
BEJIMKAa NPOAYKTHBHICTb 1 pEIUTIKallis; HEeBeJMKUH (yHKIIOHAN 1 THYYKICTh, YMMAale CIOXKMBaHHSI
pecypciB i HeOOXiHICTh CHEIialli30BaHUX 3HAHB [T poOoTH 3 6a30r0 qanux|1-6].

bararomonenbHi 6a3u naHux — 0a3u, SKi MOENHYIOTh (QYHKIIIOHAIBHI MOXIIMBOCTI KiJIBKOX BHJIIB
B/. TlepeBaru Takoro mijixo/{y OY€BHIHI — OJ[HA i TA )K CUCTEMa MOXE BHKOPHUCTOBYBATH Pi3HI ySBICHHS
JUIs pi3HEX THIIB nanux [10-12].

CrijibHe pO3MIIICHHS JaHMX 3 JCKiIbKoX THIMIB Bl B ofHiil crcTeMi J03BOJISIE BUKOHYBATH HOBI
omepariii, sSiKi B iHIIOMY BUINaAKy Oysin O yckiagHeHi abo HemoxiuBi. Hanpukiaa, 6araromMoienbHi 6a3u
MOXYTh JJO3BOJINTH KOPUCTyBadaM OTPHUMATH JIOCTYII IO JAHMX, IO 30epiraroThcs B pizHuX tunax bJl, i
YIPaBISATH HUMHU B PaMKaxX OJHOTO 3aIlUTY, @ TAKOX MiATPUMYIOTH Y3rOJKEHICTh JaHWX HPU BUKOHAHHI
omepariifi, 10 3MIHIOIOTH iH(pOPMAIlI0 BiIpa3y B ACKUIBKOX CcHCTeMax. JlomoMararoTh 3MEHIINTH
HaBaHTaxxeHHS Ha CYB/[; M03BONSIOTh PO3MIMPIOBATUCS IO HOBUX MOJIENEH y Mipy 3MiHU moTped 0Oe3
BHECEHHS 3MiH 10 6a30Boi iH(QpacTpyKTypH; 3a0e3neuytoTh Oe3nepepBHUil TOCTYI 1 MPOCTHH PO3MOILN
JAHMX; MAIOTh JiHIHHY MacImTaboBaHIiCTh i POCTI I po3podku [5-8].

3MiHa THIB MaHWUX, MO0 30epiraroThCSA, BUMOTH O IIBHIKOCTI 1 MPOMXYKTHBHOCTI MPHBEIH 0
TPUBAIOYOT0 PO3LIMPEHHS TUMIB 0a3 AaHuX. [Ipu oMy KOXKEH 3 HUX MPOAOBXKYE OyTH MOTPiIOHUM Yy
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CBOTH Hillli, JIe B3a€MO3B'SI3KH MiX TaHUMH aCOIIOIOTHCS 3 IIEBHOIO CXEMO0 Oy10BU 0a3u JaHHX.

Metoau Ta martepianu. Ilporiec cTBOpeHHsS Takoi CTpyKTypu 0a3u MaHuX, sSka O Bimmosimama
BUMOTaM KOPHCTYBAUiB, HA3UBAETHCS MPOSKTYBAHHAM 6a31 JaHUX. FIoro MOXHa MOPIBHATH 31 3BEJICHHIM
HOBOT Oy[IiBIi: BU3HAUYEHHSI BUMOT, IPOCKTYBaHHs1, KOHCTPYIOBAaHHSI 1, HAPEIITI, peatizaris.

JKuTTeBuii UK cUCTEMU 0a3 TaHUX € KOHIICIIIIEI0, B MEXaxX K0T KOPUCHO W 3pYYHO PO3TISAaTH
PO3BHTOK TaKol cicTeMU. BiH, SIK 1 )KUTTEBHU UK OY/h-SIKOI MPOTPAMHOI CUCTEMH, CKIIATAETHCS 3 IBOX
OCHOBHUX (Da3: MPOSKTyBaHHS Ta peanizallii (puc. 1)

®da3a npoeKTYBaHHS MOISAETHCS HA TaKi CTAIH;

— BU3HAYCHHS CTpaTerii,

— aHaJIi3 MpeIMeTHOI 001acTi;

— KOHIICTITyaJIbHE MOJICIIIOBaHHS;

— JoTigHe ¥ (pi3YHEe MPOEKTYBaHHS.

®a3a peamizallii CKIIaAA€THCS 3 TAKUX MTyHKTIB:

— BJIACHE TIPOTpaMHa peatizallis;

— TIOKYMEHTYBaHHS;

— JIOCIiTHE BIPOBAKEHHS.

MpoekTtyeaHHA B
.‘* Br3HaueHHA
/- \ cTparerii
MporpamHa
peanisauja MpoeKTyBaHHA .
. Anams No
nopatkie b
JOoKymMmeHTYBaHHA o
"\ Peanizauia 61, KoHuenTyanbHe
| MOLEN0BaHHA
NocnigHe PospobneHHa 3acobis Noriyne
BNPOBaAMKEHHA aaMmiHicTpyBaHHA BJ1 MOJLENHOBAHHA
\ / ®dizuyHe
BukopuctaHHAa B[], \ MOAENOBAHHA /

Puc. 1. OcHoBHI eTanu ;KkUTTEBOr0 NUKIY B/]

Memooonozis npoexmysanms

[Tix meromosnoriero TPOEKTyBaHHS 0a3 NaHMX PO3YMIEMO CYKYIHICTh IPHHIUITB, METOIIB,
IHCTPYMEHTIB 1 3aC00iB, IO 3aCTOCOBYIOTHCS JUIS TIOCIHIIOBHOTO PO3POOJICHHS CTPYKTYpH 0a3W JaHHX.
Ockinbku cuctema 0a3 JaHUX CKIIAJAETHCS 3 MPOTpaM 1 JaHUX, METOMOJIOTIS MPOEKTyBaHHs 0a3 JaHMX
PO3MIIAIAETRCS K HEBIJI'€MHA YacTHHA 3arajibHOT METOJI0JIOTT IPOSKTYBAHHS IIPOTPAMHIX CHCTEM.

o metonosnorii npoekTyBaHHs 06a3 IaHMX BUCYBAIOThHCS MEBHI BUMOTH. [[pUIHATHOIO BBa)Ka€THCS
0a3a JaHMX, sKa BIANOBiJae BUMOTaM KOPHCTYBadiB (€(EKTHBHICTb, aJalTHBHICTb, HE3AIEKHICTh,
3aXHUIICHICTh, LIJICHICTh TOINO) 1 BMMOIaM JIO amapaTtHoro 3abes3mneueHHs. MeTozosoris Mae OyTu
JIOCTaTHLO THYYKOIO, JIOCTYITHOIO pO3pOOHUKAM 13 PI3HUM JOCBIIOM MTPOEKTYBaHHS, 1[0 BHKOPUCTOBYIOTh
pi3Hi Mozeni naHuXx i pizHe nporpamue 3ade3nedenns CKB/I.

MeToponorist mpoeKTyBaHHs 0a3 TaHUX BH3HAYAE:

— TPOIIEC MTPOSKTYBAHHS;

— METOIWKY BHMKOHAHHS DPO3PaxyHKiB 1 KPHUTEpiiB OLIIHIOBaHHS ajlbTEPHATUBHHUX pIlIeHb Ha
KO>KHOMY €Talli IPOEKTYBaHHS;

— iH(opMaIIiiiHi BUMOTH SIK BUXIIHI JaHi IS TPOIIECy MPOSKTYBAHHS;

— 3acOo0M ONUCY BUXIJHHUX JAaHHUX 1 BIJOOpaKEHHsI pe3yJIbTaTiB KOXKHOTO eTaly NpoeKTyBaHHs [15-
18].

IIpoyec npoexmysanns

s 6a3 maHWX MOKHA 3aCTOCYBAaTH iTepalliifHe HU3XiTHE MPOeKTyBaHHA. [Iporiec mpoeKTyBaHHS
n00pe CTPYKTYpOBaHHWH, OCKINbKH KOXXHHH HOTO €Tall 3aBEepIUyEThCS MEBHUM PE3yJIbTaTOM, a TaKOXK
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TOMY, IO JOIyCKA€THhCA iTepaliiiHe MOBTOPEHHs MOIEPEAHIX eTamiB, SKII0O OTPUMAaHUI pe3yjbTaT He
BIJIITOBiJTa€ BHUMOTaM 3aMOBHHKa a00 CHCTEMHMM BHMoOTaMm. lle mae MOKIWBICTh TeperismaTH u
3MiHIOBAaTH MIPOEKTHI PillIeHHs Ha Oy/b SKOMY eTarli.

3 MpOeKTYBaHHAM TICHO IOB’s3aHE €KCIIEPTHE OL[HIOBAHHS MPOEKTY. MeTa eKCIepTH3H - 3HAWTH
NOMMJIKH ¥ BHIIPABHUTH iX Ha PaHHIX eTamax MPOeKTyBaHHSA. 3a3BHYail eKCIIEPTH3a BHKOHYETHCS ITICIIS
3aBEPIICHHS KOYKHOTO 3 ETalliB.

Etanm npoekryBanHs BJ] BBakaeThCs OJHUM i3 caMHX CKIIQJHHMX eTamiB cTBopeHHS BJl, skuii He
Ma€ SBHO BUPaXEHOTO MOYATKY W 3aKiH4YeHHs. Y MOpiBHSAHHI 3 aHaizoM BuMor A0 Bl a6o po3pobkoro
nmonatkiB, mpoekTyBaHHsA bJl, Ha mymKy OaraThox mpOBigHUX (axiBIiB, € HEBAAJIO CTPYKTYPOBAHUM
3aBIaHHAM. SIKiIo Bci etanu cTBopeHHs bl mepexkpuBaloThCS OIWH 3 OJHUM Y CBOIHM MOCIIIOBHOCTI, TO
eTar MpOeKTYBaHHs MEePEKPUBAETHCS 3 yciMa iHIIMMH eTanamMu. [IpoeKkTyBaHHS MOYMHAETHCS 3 MOMEHTY
MIPUAHATTS CTPATETIYHMX PIIIeHb 1 TPUBA€E Ha €Tanax peaji3allii if TecTyBaHHSI.

IIponiec mpoexTyBanHs b/l 0xommoe KinbKa OCHOBHHX cdep:

— mpoekTyBaHHS 00'ekTiB BJ] (Tabnmui, mogaHHs, iHAEKCH, TpurepH, 30epekeHi MpouexypH,
¢dhyukii, makern) nis moxanus gaaux 110 B B/1;

— IpoeKTyBaHHs iHTepdericy B3aemonii 3 b/ (popmu, 3BiTH # T.1.), TOOTO IPOEKTYBaHHS AOJATKIB,
gKi OymyTh cympoBOJKyBaTH AaHi B B/l i peamizoByBaTH NMHUTaIbHO-BIJMOBiJHI BIIHOLICHHS Ha IUX
JaHHX;

— npoektyBaHHs b/] mig koHKpeTHE o0YHCIIOBaNbHE cepeoBuIie adbo iHhopMaIliiiHy TEXHOIOTI0
(apxiTekTypa "KIlieHT-cepBep", mapaelbHi apXiTeKTYpH, PO3MOAITICHE OOUUCITIOBAILHE CEPEIOBUILE);

— npoektyBanHs B/] mig npusHadeHHs cuctemu (iHTenekTyanbHui aHami3 nanux, OLAP, OLTP i
t.1.) [13-17].

Kpumepii oyinosanns

OuniHoBaHHS HEOOXiIHE Ul YyXBaJCHHS pIlIeHb 3a HAsSBHOCTI allbTepHATWUB. TpyAHOLI Yy
BM3HAYCHHI KPUTEPIiB i BUOOPI adbTePHATHB IOB’S3aH1 3 THM, II0 YacTO PO3POOIISIETHCS KilTbKa MPOEKTIB
CTPYKTypH 0a3u JaHWX 1 MOTPIOHO OILIHUTH, IKUH 3 HUX € KpamuM. 3poOuTH 11e OyBa€e JOCUTH CKIIAIHO.

Kpurepii € kinbkicHi (4ac 00poOKH 3amuTiB, BAPTICThH ONEpalliii MaHiTyTIOBaHHS JaHUMH, BUTPATH
nam’sITi TOIo) Ta SKicHI (THYYKiCTh, aIalTHBHICTh, CIPUHHSTINBICTD T CYMICHICTB).

Inghopmayitini eumocu

Busnaugatoun BuMoru no iHdopmariii, BpaxyiTe, mo € iHpopMallis, ska CTOCYEThCS CTPYKTYPH
JaHuX (ONMUC JaHMX Ta 3B’SI3KiB OE3BIMHOCHO /10 KOHKPETHUX CIIOCOOIB iXHHOTO BUKOPUCTAHHS U
00po0OKn), Ta iHpOpMAaIIist PO CHOCIO BUKOPUCTAHHS AaHUX (OIHC BUMOT JI0 OOpOOKH JTAHHX ).

3acobu onucy

Lle MoBHI 3aco0u, MpU3HAYEH] ISl ONMCY PE3YJIbTaTiB BUKOHAHHS KOXXHOTO €TaHy MPOEKTYBaHHS.
A came, iieThbes mpo Taki 3acobu. [IprpojHa MOBa, KOO CTPOTO O3HAYYIOTHCSI BC1 HEOOX1IHI TSl ONHCY
pe3yJIbTaTIB MPOSKTYBAaHHS MOHATTS. BHKOPUCTOBYETHCS, SIK IIPABUIIO, HA €Talli BU3HAYEHHS CTpATeTil.

CrannmaptHi ¢Gopmu, aHKeTH Ta ONaHKH. BUKOPUCTOBYIOThCS TEpPEBaKHO HA €Tami aHamizy.
CrerianbHi  popMaii3oBaHi MOBH KOHIENTYaJbHOTO MOJIEIIOBAHHS (CEMaHTHYHI MEpexi, YHCICHHS
npenukartiB Ta ER-MoBH). BUkoprcTOBYIOTHCS TIEpEBaXHO HA €Talli KOHIENTYaIbHOTO MOJICTIOBaHHS.

®opmaiizoBani MoBa o3HaueHHS maHux (MOJ) i moBa wmaninymroBanHS maHumu (MMJI).
BHKOpHCTOBYIOTBCSI Ha €Tari JIOTIYHOTO MPOEKTYBaHHS. 3a3BHYail 3 I[I€I0 METOIO 3aCTOCOBYIOTH MOBY
SQL [16-17].

PesyabTatn Ta 00roBopeHHsi. B mporeci nocmipKeHHS CTPYKTypyBaHHA iHpopmamii ska
MOB’sI3aHa 13 BIUIMBOM TEXHOTEHHUX OO0’€KTIB HAa HABKOJIMIIHE CEPEOBHINE, a00 K 31 3MiHAMH SKi
BiZIOYBAalOTBCS Y CEpPENOBHINI B CHIY NEBHUX INPHYMH. BUSBIEHO JI0BOJI BEIUKY HE3PYYHICTH 13
onrtuMmizamielo gk Tiei iHdopmauii, 10 MM BHOCMMO Yy iCHyrouy 0a3y Tak i3 AaHUMH sIKi HEOOXimHO
00poOUTH ISl BCTAHOBIICHHS 3QJIC)KHOCTEH UM ITPOJIEMOHCTPYBATH Y BUTIISL JIOT1YHOI Bizyarmizartii.

3o0kpema MpoOIeMaTUYHO IpamroBaTH 3 1H(OpPMAIliElD sKa repeadavyae 3B'A30K 1 BEJIHMKOIO
KUIBKICTIO (pakToOpiB uM eneMeHTiB. [Ipukiazom takoi mpoOiemaTuku € (opMyBaHHA 0asW JaHUX Ta
nojaneiia poboTa 3 iHPOpPMALE€d IOAO EJIEKTPOMArHiTHOrO 3a0pyJHEHHS HaBKOJHMIIHBOTO
cepenopuiia. CaMe 1€ 1 CTaJ0 NMPUUYMHOKO JUIS CTBOPEHHS YHIBepcajibHOI 0a3M JAaHMX ska O HajaBaja
MaKCHUMaJbHY ONTHUMIi3alilo moJ0 poOoTH 3 iH(pOpMaLi€ro siKa TiICHO MOB’s3aHa 13 0aratoakTOpPHICTIO.
BpaxoBytoun, 110 mpobiaema eleKTpOMarHiTHOrO BIUIMBY Ha KOMIIOHEHTH HaBKOJIMIIHBOTO CEPEIOBHILA 3
KOXKHUM JTHEM CTa€ aKTyaJIbHIIIOI B CHIIY HECTPUMHOTO TEXHOJIOTIIHOTO MPOTIECY, HaMH OYII0 BUPIIIIEHO
po3poduTu 0a3y maHux g iHdopmariii momxo EM 3a0pynHeHHs.

EnexrpomaruitHe 3a0pynHeHHs — BUA (i3u4HOro 3a0pyIHEHHS, IO BHHUKAE YHACHIJOK 3MiH
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€JIEKTPOMArHiTHUX BIACTUBOCTEH CepelOBHIIA, CIPUYNHEHUX TIEPEBHUILCHHSAM PiBHS €JIEKTPOMAarHiTHOTO
thomny.

Bonun sBisifoTb cO0OK0 XBWIJII, IO MOMIUPIOIOTBCS B TPOCTOPI 1 PYyXarOThCs 3BOPOTHUM
KOJIMBAJILHUM JIi€10 €JIEKTPUYHOTO IOJIS Ta MarHiTHOTo noJst. Lli momns posramosani y ¢a3zi 90° BigHOCHO
OIWH OJIHOTO 1 TIOMIMPIOIOTHCS 31 IMIBHAKICTIO CBiTia. EnexTpomarHiTHe 3a0pyqHEHHS BHUTICHEHHS
HAaBKOJIMITHBOTO CEpEOBUIA XBHJIb, CIPUYMHEHE IIO€AHAHHAM KOJIMBAJIBHHUX EJIEKTPUYHOTO Ta
MarHiTHOro mouiB. Jlesiki aBTOpH HA3WBAIOTh EICKTPOMArHITHE 3a0pyHECHHS SIICKTPOCMOTOM.

Lle emekTpomarHiTHE BHIIPOMIHIOBAHHSI 3a0pyIHIOE, OCKUIBKM HAIXOJUTh Bil HENPUPOJHUX
mxepen. [loBuHHO OyTH 3p03yMijio, IO €NEKTPOMArHITHI MO, IO TeHEePYIThea 3emiero, CoHIeM Ta
CIICKTPUYHUMHU OypsSIMH, HE BBaXKAIOTHCS EJICKTPOMArHiTHUM 3a0pyAHEHHAM. BBakaeTbcsa, IO
eJIEKTPOMAarHiTHe 3a0pyJHEHHS BHHUKIO HA TIOYATKy €MOXH eJNEKTPUKW HampukiHmi 19 cTomiTTs.
EnextpomarHiTHi XBWIII PyXarOThCs BiJ JPKepela B YCIX HampsMKaX, 1 IX €Hepris 3MEHIIYeTbCS 3
BigcTanHo0. Lli xBum BimOWBAarOTHCS a00 TOTIUHAIOTHCS O0'€KTaMH BiMIMOBIAHO MO0 KyTa MaJiHHA Ta
XapaKTepUCTUK 3a3HAUEHHUX 00'€KTIB.

OCHOBHOIO TIPUYHMHOIO €NEKTPOMATHITHOTO 3a0pYyAHEHHS € BUIIPOMIHIOBAaHHS €IEKTPOMAarHiTHUX
XBWJIb BiJ €JIEKTPOHHHX NpUCTpoiB. Cepen mKepen eleKTPOMAarHiTHOTO 3a0pyaHeHHS - moOyToBa
TEXHIKa, MIKPOXBWIBOBI Tieui, Telie0aueHHs, paaio, MoOiIbHA TenedoHis, EJIESKTPOHHI CUCTEMHU
CIIOCTEPEKEHHS Ta paJiapy.

Xowa 1m0 WX Mmip JOKa3W HE € TEePEeKOHJIMBHMH, Pi3HI TOCHiKEHHS TOKa3ylTh, IO
eJIEKTpOMarHiTHe 3a0pyIHEHHS BIUIMBAE HA 30pOB'st TroAnHU. [10BiqoMIISIOCS PO IIKIUIMBUH BITUB HA
HEpBOBY, IMYyHHY, eHIOKPHHHY CHCTEMH, IOpPYLIEHHS CHY, 4YacTOTy CEpIEBHX CKOpOUYCHb Ta
aprepialbHUN TUCK. [HIN JOCTiHKEHHS TOIepekaroTh NP0 MIKIATUBUI BIUIMB €IEKTPOMATHITHOTO
3a0pyaHeHHs Ha dayHy Ta Giopy.

BpaxoByroun 0COOMUBICTE TaKOTO BUAY 3a0pyqHHKA Ta BEIMKY HEOE3MeKy ONTHMi3alilo O0a3u
JAaHUX MOTPIOHO TPOBOAUTH Y (hOPMaTi IHTEIEKTYaIbHOI KapTH.

[aTenekTyanpHa KapTa — e cXema paliaabHOl opraHisalii, Ska Bi3yamidye HeBHY iHMOpMaIliio y
nporeci ii 0OpoOJIeHHS JIOJMHOIO. 32 JOMOMOTOI0 CKIIQJICHUX 3a TEBHUMH NpaBUIIaMH KapT MOXKHA
CTBOPIOBATH, Bi3yalli3yBaTH, CTPYKTYpyBaTH W KiacHU(ikyBaTH ifiei Ta HAOYHO TPEACTABISATH JOBOJI
CKJIa/THI KOHIIeMIii i Benuki obcsru iHopmarrii.

®dakTopu sKi MOXYTh BIUIMBaTH Ha iHOpMAIlo, MO OTPUMYIOTh B IIpPOIeCi 3aMipiB Ha
JOCITIDKYBaHHUX JUISHKAX € JIOBOJII 3HAYYIIIMMHU.

BpaxoByroun 0COONMHMBOCTI TOIIMPEHHS €NEeKTPOMArHiTHUX XBWJIb Ta iXHIO B3a€EMOJII0 13
KOMITOHEHTAMU HaBKOJMIIHBOTO CEPEJIOBHIIA MOXKHA CTBEP/DKYBAaTH IO HAaBITh HAa TOTOKHHX MICIISIX
3aMipy pe3yJibTaTH OYAyTh BiJIpi3HATHCH. Taka 0COOJIMBICTh YCKJIQIHIOE COPTYBAHHS BUXIIHHUX JaHHUX Ta
CTBOPEHHS JMHAMIYHOCTI y HANOBHEHHI 1H(OpMaIieo s moaanbiiol e(heKTUBHOCTI Yy JTOCIIIKEHHI
TEHJICHII TOIIUPEHHS eIeKTPOMATHITHOTO 320y THEHHSI.

[t mepioro erany HaM MOTPIOHO BUAUTATH TOJIOBHHUM €JIECMEHT KU 00’ €IHyBaTUME JIaH1 IKUMHU
Mu Oynemo omepyBatu. Jlo mpuxmany 1ie moriga 0 Oyru Touka 300py iHdopmamii. Jpyruit eran
nonsratuMe y (OpMYyBaHHI MapaMmeTpy JMaHUX sAKi Oynu O YHIKQIBHUMH JUIS TOJIOBHOTO €IEMEHTY, aje
MOTJIM MICTHTH BY3JIH 3B’S3KiB MiXK IIbOTO THITY 1H(OPMAIIIE€I0 POTE YHIKATHHO JJIS 1HIIIOTO €IIEMEHTY
SKHW 3ajWiaBcs O TOJIOBHMM Yy cBOIM miommHi. Jlo mpukimagy ne mornu Ou OyTH mapaMeTpH
CepeloBUILA, TOKA3HUKM PIBHA EJIEKTPOMArHiTHOIO BUIPOMIHIOBAaHHS, HOro niama3oH, OCOOJMBOCTI
NOLUIMPEHHST BUIPOMIHEHHA Ha JaHiil nursHol. HacTynmHMM eTamoM MOBMHHO CTaTtd 00’ €QHAHHS
3B’S3YIOUMX BY3JIIB MK CO00I0, & TaKOK (POPMYBAHHS €TUHOT IUJIONIMHYU JUIS BCIX TOJIOBHUX EIIEMEHTIB.
OctanHiM eTtaroM 0yio 0 BIpoBapkeHHsI B3aeMo/Iil iHdopmarlii Ta BUOYIOBYBaHHS TUHAMIKH 11 3MIiHH.

Jns kpamoro po3yminHs Hamoi izmei Oysno po3pobieHo 3D mozpeni npoekty 0a3u AaHUX HOBOTO
B3ipIl i3 OaraTtoakTOpHICTIO eleMeHTIB. Ha puc. 2 mpencTaBieHO OCHOBHHUI CTPYKTYPHHUH €JIeMEHT
Hairoi po3poOku. JlaHUi €IeMEHT CKIaJaeThes 13 «sapa» sKe SBJIsSE COO0K OCHOBHUM 3B’SI3KOBUM
€JIEMEHTOM MiX yCiMa JaHUMHU SIKi IPUB’S3aHi 10 LBOTO €JIEMEHTY. Y HAIIOMY BHUIAJKy MU IPOIOHYEMO
1100 LEeHTPOM 00’ €IHaHHSI cTalla TOUKA B AKiM MPOBOAUTHCS 30ip iHpopMarii (Moke BKIIOYaTH B cede sK
HYMepaIlito Tak i KOOpJUHATH YU Oyb-sKOT0 BUAY MM(pYyBaHHS pO3MIllIeHHs Miciist 300py iHdopmartii).
brnoku iHpopMawii mpencraBieHi KOJIBOPOBUMH eleMeHTaMH. BOHM MOXyTb OyTH MpeicTaBieHi i
tabmuuauMu GopmaTtamu. Best iHopMmaris mpexactaBieHa y JaHUX €JeMEHTaxX NMOBHHHA BHKOHYBATH
€IVHY YMOBY, a caMe TMPUHAJICKHICTh IO MIEHTPAIBHOTO 3B SI3KOBOTO €lIeMeHTy. KoXKeH 13 eIeMEHTIB He
MMOBMHEH MICTUTH 1H(OPMAIIIO SKa MOXE IyOII0BATUCH Y 1€ OJHOMY TAaKOMY K OJIOLI IPHUHAICKHOMY
JI0 LIEHTPY.
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Puc. 2. OcHOBHUI eleMeHT NPOEKTHOI 0231 JaHUX

Ha puc. 3 mpeacraBieHO B3a€MOIII0 MK JBOMAa OCHOBHHUMH €JIEMEHTAaMH IPOEKTOBaHOI 0asu
JaHuX. SIk MOXKHa MPOYHUTATH PUCYHOK <SIIPO» KOXKHOTO 13 €JIEMEHTIB TICHO IOB’s3aHi HEPO3PUBHUM
3B’3KOM Ta caMe Iie JI03BOJISIE B3aEMOJISITH eleMeHTaM Mik coboro. bioku indopmaii Takoxx MaroTh
3B’A3KH IpoTe OyIb sIKa B3a€MOZisl 3pemToro Oyae BinOyBaTHCh Yepe3 LEHTPAIbHUI 3B I3HUI €IEeMEHT.
BpaxoByloun Buie ckazaHe OJOKM IMOB’s3aHi CITa0KUMH 3B’sI3KaMH 1 HecyTh (QYHKLiIO (GopmyBaHHS
3arajibHOi CTaTUCTUYHOI JUHaMiKM. BpaxoByrounm crenudiyHy B3a€MOMII0 MiX CTPYKTYPHUMH
eJIeMEHTaMH Ta OJOKaMM HaHUX MM BKa3yeMO Ha 0araTouiapoBiCTh po3MilleHHS iHQopmamii Ta
CTBOpEHHS e(heKTy 6araTOBUMipHOCTI.

Puc. 3. B3aeMojist 0CHOBHUX eJIeMeHTIiB MPOEKTHOI 0a3u JaHUX

Mu npexactaBisieMO TPOEKT Hamoi 0a3u JaHUX SK €JIEMEHT CTBOPEHHS HE TIJIBKH 3PyYHOTO
dopmary posmimeHHs iH(opmamii, a Takox sk 1 3D MojemoBaHHA 0a3u NaHUX i3 MOXKIIUBICTIO
CTBOpPEHHS 0araToiapoBOro Perno3uTapiio.

Jns mpencraBieHHS B3a€MOAll EKIIBKOX CTPYKTYPHHMX €JIEMEHTIB sIKi 3HAaXOISATbCA B OAHIN
IUTOMIMHY a00 SK MU L€ PO3IJISAaEMO MAIOTh BIAHOIIEHHS [0 I100aJIbHOrO LIEHTPY CTBOpEHa MOAEb Ha
puc. 4. TnoGanbHUM TIGHTPOM Y HaImiid po3poOii Moxxe Oyt iH(opMarlis sika MOB’sI3y€e CTPYKTYpHI
eneMeHTH. [IpuKIIaioM Takoro 3B’s3Ky MOXKe OYTH TEpUTODIs, BIICTaHb BiJ| SIKOTOCh 00’€KTY, 3araibHa
yMOBa, IOpa POKY 1 Take iHINE. AHANI3yIO4YHM MPEACTABICHO MOJETh MOXXHA BiJIMITUTH aOCONIOTHHUN
3B'SI30K €JIEMEHTIB Mk c00010, III0 HA HAIly AYMKY J03BOJHUTH e(heKTUBHILIE 00po0maTH iHpopmMarLiio Ta

94



HaykoBo-texniunuii xypnan Ne 2 (24)-2021

BUSIBIISITH 3QJIEKHOCTI.

Puc. 4. IIpoekT B3aeMo1ii 0CHOBHMX eJleMeHTIB IPOEKTOBAHOI 0a3M JaHMX

Puc. 5. /IBomapoBa B3aemMoJisi CTPYKTYPHUX eJIeMEHTIB B 0arato MJIOIIMHHOMY MO/1eJ1b0BAHOMY
npocropi

[IpoTe mocmimxyoo4uu Taky TeMy, SIK €JIeKTpOMarHiTHe 3a0pyAaHeHHs a0o BIUIMB Ha KOMIIOHEHTHU
HABKOJIMIIHBOTO CEPEOBUINA 31 CTOPOHM EJIEKTPOMAarHiTHUX XBWJIb, IIOCTAa€ MpoOjieMa y BUSBICHHI
BEJMKOI KUIBKOCTI IJIOOAJIbHUX ILIEHTPiB. BOHM € M0BOJI BaKIMBMMHU 1 BIUIMBATUMYTh Ha pE3yJIbTaT
00pobnenHs iHdopmanii. Malwoyn Ha MeTi BUPILIMTH TAKOTO POAY 3aBJaHHS Hall MPOEKT Nepeadayae
CTBOPEHHS B3a€MOJIii MK Pi3HUMH [JI0O0AIBHUMH LEeHTpaMu. MU cripoOyBanu nepeBecTd 0a3u JaHuX y
0araTo BUMIPHICTh HAKOTIMUYSHHS 1H(OpPMAIIIi 3 METOO ii 1MO1aJIBIIOrO OIPAIOBAHHS.

Ha puc. 5 nmpejcraBieHo SKMM YHMHOM BiJIOYBAETHCS 3B'SI30K MiX CTPYKTYPHHMH €IIEMEHTaAMH Y
KOXXHOMY 13 TJIO0ATBHUX IICHTPIB, a TAKOXK B3aEMO3B’ 30K MiX €JIEMEHTaMU TI00aIbHUX IEeHTpiB. JlaHa
CTPYKTypa MOBHHHA OYTH JIOBOIIi YiTKOI Ta Mependavyae TiCHUH 3B'I30K €IEeMEHTIB i3 Pi3HHUX IUIOIIUH Y
BUTIAJIKY TXHBOT TOTOKHOCTI 200 OJTHOTUIAHOBOCTI iH(opMartii.

Mu npencTaBHIM MOJEIh KOJIM BCi CTPYKTYpPHI €JIEMEHTH MarOTh YMOBHY Iapy Ta B3a€MOJIIOTH i3
Hero. Ta po3pobiieHa MOzIeNb € HAUIPOCTIIINM BapiaHTOM MM TaKOX IependadaeMo 3B’ SI3KH MK Pi3SHUMHU
IUTONIMHAMH 32 PaXyHOK TiJIbKH OJHIET UM AeKiIbKoX nap. HaBiTh y TakoMy BUIIAJIKy IPOCKTHA cUCTEMA
3MOKe (PYHKI[IOHYBATH.

Jis moCSITHEHHS! TOCTaBIEHOI METH MU CTBOPHJIM IIPOEKTHY 0a3y MpeacTaBlieHy Ha puc. 6.
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Puc. 6. Po6ounii npoexT B3aemoaii 6araromaposoi 6a3u AaHUX 3 BEJUKOI0 KiJIbKICTIO CTPYKTYPHHUX
ejleMeHTiB

AHani3yroud Hamry po3poOKy MOXKHa IMOMITHTH JOAATKOBY B3a€EMOJII0 sika Oyiia BIACYTHS Ha
puc. 5. JlaHa BiAMiHHICTb € HE BUMAKOBICTIO OCKUIBKH Y HAIIOMY MPOEKTI iCHYE ifest 6arato BUMipHOCTI
JUTsE 1HOPMAIIITHOTO PO3MIIMEHHS JaHUX TO MH II0 BBaYKAIM 3a MOTPiOHE HAJATH MOXKIHUBICTH BCIM
eJIeMEeHTaM MaTH 3B'I3KH MK co0oto0. JlaHi 3B’s3KH MiXK HE TOTO)KHUMH eJeMEHTaMHu abo Tak Ou MOBUTH
PI3HOTUIIHUMH €JIEMEHTaMH € JIOBOJI CIa0KUMH MPOTE JOBOJI BaKIMBUMH. BaskKnuBiCTh TaKuX 3B’SI3KiB
MOJIATAaE y TOMY IO CaMe TaKUM YWHOM MO)KHA BHSIBIISITH aHOMAIi Y JOCITIUKEHHSAX, a TAaKOXK BHUSBISITH
HECTaH/IapTHI 3aKOHOMIPHOCTI.

[lpuknax BOpOBa/pKEHHST PO3POOJICHOr0O HAMH METOJY MOXKHA TPOJAEMOHCTPYBATH Ha
OTIpaIlOBaHHI JJAHWX OTPHMAaHMX y MPOIIECi JAOCIDKEHHSI B paMKax MikHapoaHoro npoekty CRIMIGE:
«PerioHanpHUll TEHTp HAaBYaHHS Ta MOHITOPHHTY BIUIMBY €JIEKTPOYCTAaHOBOK Ha HABKOJHIIHE
cepenopuiey (HUSKROUA/1702/6.1/0022). B tabn. 1 mpexncraBieHa BuOipka JaHUX OTPUMAaHUX 3a
JIOTIOMOTOI0  BUMIPIOBAILHOTO OONaJHAHHA Ha TPbOX PI3HUX JOCHKYBaHMX 00’ektax. Burmsmg
30epexxeHHs iHdopMalii € KIIaCUYHUM y BUTIISIAI TaOIuUII.

VY mpomeci aHanmizy TakMX [JAaHUX 3aHECEHHMX KIACHMYHMM LUIIXOM MM 3IIITOBXYEMOCH i3
po0JIEMOI0 BCTAaHOBJICHHS 3aJIE)KHOCTEM, a TAKOXK OMpAIIOBAaHHAM MacuBy AaHuX. OCHOBHA Ta HAHOLIBIIT
rocTpa mpobiemMa npy aHali3li BUABWIACH Y CIIOCOOI ONMpaloBaHHI JaHMX SKI BIJHOCSTHCSA O PI3HUX
00’eKTiB 13 cxoxuM Habopom iHdopmauii. Pesynmpratn Takoi o0OpoOku mpexncraBieHi Ha puc. 7.
AHAN3yI0UM 3aJ@KHOCTI SKI MH CTBOPWJIM 13 MacuBy JaHMX MOXEMO CTBEPIKYBaTH IIpO
HeeEeKTUBHICTh 3acTapijiuX METOMIB Ta CHPUYMHEHHS HAKOMWYCHHS pPOOOTH omeparopy SIKHi
CaMOCTIHO BHKOHYIO aHaJITUYHY OIEpalil0 Ta MOBUHEH BUSIBUTH OCHOBHI KJIIOUOBI OCOOIMBOCTI IUIs
MOEHAHHS Takol iHpopMarrii.

BukopucTtoByioun po3po0iieHy HaMH MOJIEIb HAarpOMajPKEHHS Ta OMpalfoBaHHs iH(opMallii Ham
BJIAJIOCh YAaCTKOBO BIMIWTH Bia TaOIMYHOTO MeETONy 30epiraHHs AaHWX. PesymbraToM I[hOro cTajia
THYYKICTh Ta 3pO3YMUICTh Yy NpOLECi CTPYKTypH3amlii Ta BpaxyBaHHI OCOOJMBOCTEH y MacHBi JaHHX
30KpeMa JIjIsl PI3HOTUIHKUX 00’ €KTIB. MU CKOPUCTAIMCH IS IIOYATKY CXEMOI0 300paXKeHOI0 Ha puc. 3 Uit
nepedopMaTyBaHHs Ta BUIUIEHHS OCHOBHUX 3B’SI3HHX €JE€MEHTiB. Ta B MOJANbIIOMY MEPEHIUIH 0
cxemHu 300paxkeHOi Ha puc. 6 MO0 OOpOOMTHM MacWB J@aHUX Ta BUSBHUTH II€BHI 3aJIeKHOCTI Ta
3aKOHOMIpHOCTI. /Iyt mpejcTaBieHHs pe3ybTaTiB HaMH OyJI0 MPUAHATO PIllIEHHS BUKOPUCTATH MPOCTI
rpadiuni 3anexHocTi (puc. 8).

Jis ocTaToyHOro pe3ynbTyBaHHsS ONPAalbOBAHOTO MAacHBY AAHUX MH OTPUMAIN 3aJISKHICTH sIKa
Jlajia HaM MOKJTUBICTh TPOJIEMOHCTPYBATH €(PEKTHBHICTh HAIIIOTO €KCIIEPUMEHTAIBHOTO croco0 (puc. 9).

AHai3yloud NpeJCTaBleHy 3aJIeKHICTh MOXKHA CTBEPDKYBATH IO ONTHUMI3AIlisA Y OIpalfoBaHHI
JaHWX Ja€ HEMOTaHWH pe3ynbTaT Ta MOKa3ye MOXIMBICTh Ta HEOOXIJHICTH CTBOPIOBATH HOBI Bapiaril
(dopmaTyBaHHSI 1 HaKOIMMYEHHS JaHUX. BHUABICHHS OCHOBHHMX 3B’SI3yIOUM E€JIEMEHTIB Ta HiBEJIIOBaHHS
YacTUHH iHPOPMAIIT CIIPOCTHTH MPOIEC aHATITUKA MAaCHUBY JTAHUX.

Jlns BTUIGHHS MPOEKTY Hamoi 0araToBHUMIpHOT 0a3W JaHWUX HEOOXIJHO CTBOPIOBATH YiTKHI
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ITOPUTM 1 CTPYKTYypyBaTH iH(OpMALiIO, Ky OTPUMYE AOCIHIAHHMK y Tpoueci podoTH. AJNTOpHUTMHU
B3aeMomii pi3HOKIAacTepHOi iH(OpMAIlii JIETKO BIHWIIYThCS y Hamry po3poOKy. Ta HaWBaxIHMBIIIUM
MOMEHTOM € CTBOPEHHS IPOrPaMHOro 3a0e3MneueHHs ke O MOTJIO MiCTUTH HA0OPH alrOPUTMIB, HAaBaTH
MOYJIMBICTh ONEpPaTOpy CTBOPIOBATH X CAaMOCTIMHO Ta JOMNOMOE MPHUIIBUALIMTH MPOLEC MOLIYKY
3B’SI3KiB MDXK CTPYKTYPHHMH €JIEMEHTaMH Ta B3aralkHOMY BHMipaM¥ iH(QOPMAaIiifHUX CErMEHTIB.

Tabnuys 1
MacuB faHuX OTPUMAHHUH y poueci A0c/IiAKeHHs eJJeKTPOMAarHiTHOr0 3a0py/AHEeHHSA
. Coordinates Meteorological conditions Electromagnetic field AC(_)US“C
Protocol | Sampling field
No. site N £ Wind Air Humidit NFA 400 | HFE-35 noise
(m/sec) |temperature y B/m |mBa/m129 | MS6702 dB
1 Yaremche [48°28'52.6"|24°35'32.5" 0,8-1,2 22 45-46 575,53 81,47 70,67
2 Yaremche 48°27'10.9"|124°33'21.2"| 0,8-1,0 22 1,93 732,00 59,00
3 Yaremche [48°27'49.9"|24°33'26.2" 20,4 56 0,77 716,67 58,37
4 Yaremche 48°26'17.2"|124°32'30.0"[ 1-1,5 234 52,1 23,50 228,67 56,40
5 Yaremche 48°26'21.5"|124°32'23.2" 0,8-1,2 23,7 47,9 0,60 33,90 67,00
6 ;‘E"ger nes | 49011101 3024040510 2.4 27,9 456 | 80671 44,70
7 TES 49.10.3635 | 24.41.7455 4,1 17,8 62,7 0,83 4,90 175,00
8 TES 49.10.2768 (29.41.0639 802,22 46,43
9 TES 49.12.0238 (24.40.0299 2,4 21,2 5815 223,76 52,13
10 TES 49.12.0234 (24.39.6622 88,22 67,67
11 TES 49°12'13.6"(24°40'01.0" 744,31 42,33
5795,33
12 'I'E 4 ol l . " 240 ' . " ,1 ) ,7
S 9°15'30.3 37'59.3 80,10 1960,00 39,73
13 TES 49.12.0959 (24.40.6600 6,60 43,23
14 |Vllage 48°5238 |23°54323 | 1-2 27,8 53,6 277 | 6433 46,33
Shevchenko
village
15 48°55'07.9 | 23°54'45.5 1-2 27,4 50,9 1119,78 65,33 46,67
Shevchenko
village
16 Shewvchenko |48°54'48.1 | 23°54'55.6 1-2 26,3 50,3 212,67 175,67 56,67
Power line
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Puc. 8. 3anexHocTi Ha ocHOBI NepepopMaTYyBaHHA MACHBY JAHUX y eKCIePUMEHTAIbHHUIA cnoci0
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Puc. 9. KiHueBa 3aJIeKHICTH i3 MACHBY IaHHUX MO Pi3HOTHIHHUX 00’ €KTaX

BucHoBku. Y mpoBeIeHOMY AOCITIIKEHHI BHPINIYETHCA TpoOiieMa CTPYKTypH3alii BEITHKOTO
00’eMy JIaHHMX i3 TOJNANBIIO MOXIIUBICTIO IXHBOI O0OpOOKH. 30KpeMa MPOMOHYETHCS MPOEKT
0araToBMMIpHOTO HaIlapyBaHHA iHQoOpMalii i3 BCTAHOBIEHHSAM MIITHMX Ta CIA0KAX 3B S3KIB MiXK
KOMITOHEHTaMH.

BucBiTieHO 0COOIMBOCTI CTBOPEHHS 0a3 JaHMX. 30KpeMa MPEACTaBICHO METOIO0JIOTiI, MPOIEC,
KpHUTepii MpoeKTyBaHHs 0a3 AaHWX Ta iX OILIHIOBAaHHs, a TaKOX HaJaHi iH(OpMaliliHI BUMOTH IIOMIO
cTtBOopeHHS 0a3u. OCHOBOIO NaHOTO PO3MALUTY € MPeACTaBiIeHa MPOEKTHA MOJETIh 0araToBUMIpHOI 0a3m
JaHUX SKa JOTIOMOXKE CTPYKTYpyBaTd, oOpoONATH iH(opMalio OTpUMaHy MpPU Pi3HUX JTOCTIHKEHHSIX
30KpeMa sKa CTOCYETHCS AOCHIIPKEHHS €NEKTPOMArHiTHOTO BIUIMBY Ha KOMIIOHEHTH HAaBKOJHIITHBOTO
CepeIOBHIIA.

Takox omucaHO Mporec Po3BUTKY 0a3 JaHUX Ta iXHIO (PaKTUYHY CTPYKTYpY. Y IpOIECi aHali3y
BUKJIaJIeHo1 iH(opmarii moctae mpobieMa y BIOCKOHANICHH] KIACHYHHX MIAXOMIB 10 GopMyBaHHs 06a3u
iHdopmartii. Takox € HE0OXiTHO PO3POOUTH HOBY MOJIENb 0a3u JaHUX sKa O MICTHIIA MIBUIKUAN CTOCIO
00poOKM BeNmWKOl KUIBKICTH iHGopmarii i3 OaraToakTOpHHMMH €leMEHTaMH Ta B3a€MO3B’SI3KaMHU.
[IpoanasizoBaHo 3arajbHi MOHATTS Ta PI3HOBUAIB 0a3 naHuX. [IpuBeneHo mpuKiIaj iepapXiyHoi Mojaedi
JIAHHUX Ta TPECTaBICHO OCHOBHI MEpeBaru Ta HeAOMiKH. [IpoaHanizoBaHO MepeKeBY MOJIeNb 0a3 TaHHX 1
TaKOX BUSBICHO OCHOBHI IMO3UTHBHI Ta HETaTHBHI HIOAHCH MoOAeni. BHCBiTIEHO pensmiifHi Monem Ta
NpOaHaJi30BaHO OCHOBHUI IPHHIIHIT X iCHYBaHHSI.

Bce mpencraBiieHe JOCHIIDKCHHS J03BOJISE IMPOBECTH TIMOOKWN aHaji3 ICHYHOUHUX METOIIB
crBopeHHsi B/] Ta BHIIMMTH OCHOBHI IepeBarn KIACHYHOTO TNPHHOMY JUIS HPOEKTYBaHHS HOBOTO
(dopmMaTy CTBOPEHHS CTPYKTYPHU30BAaHOT CUCTEMH JIaHHX.
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MULTILAYER DATABASES FOR OPTIMAL STRUCTURING OF ECOLOGICAL
INFORMATION (SPECIFICALLY FOR INDICATORS OF ELECTROMAGNETIC
RADIATION IN THE ENVIRONMENT)

A characteristic feature of modern society is a rapid growth of the information amount, the
increasing requirements for its accuracy and timeliness. Traditional methods of storing, retrieving and
processing information no longer meet modern needs. Paper technology has actually exhausted its
capabilities to improve methods of working with information. This requires faster and more efficient
methods.

In the process of studying the information related to the impact of man-made objects on the
environment or with changes that occur in the environment for certain reasons, there is a great
inconvenience of optimizing both the information structuring entered into the existing database and the
data that need to be processed to establish dependencies or demonstrated in the form of logical
visualization.

In particular, it is problematic to work with information that involves communication and a large
number of factors or elements. An example of such issues is the formation of a database and further work
with information on electromagnetic pollution. These factors have led to the creation of a universal
database that would provide maximum optimization for working with information that is closely related
to multifactorial. Taking into account the fact that the problem of electromagnetic effects on the
components of the environment is becoming more relevant every day due to the unrestrained
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technological process, the authors decided to consider the information package from the data on EM
pollution.

After analysing the existing types and structures of databases, it was possible to identify the main
positive and negative features of the models. Based on the in-depth analysis and the desire to create an
effective model of information structuring, the authors could present a new version of multilayer
databases for efficient processing of large amounts of data.

Keywords: databases, structural element, information accumulation, electromagnetic research,
clusters, database architecture.
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OBIPYHTYBAHHSI JOULILHOCTI MOJAEPHIZAL CITOPY /] 3 OYMCTKH
JKUPOBMICHUX CTTYHHUX BOJT HA TPUKJIAII OJIITHO-EKCTPAKIIITHOT O
KOMBIHATY TOB «IIOTOKHW»

CydacHe BHPOOHHIITBO TPOMYKTIB XapYyBaHHS HETaTWBHO BIUIMBAE€ Ha EKOJOTIYHWUH CTaH
JIOBKIJIISA, TIEPII 32 BCE HA SKICTh BOJHUX JUKepes. BincyTHICTh a00 HEOCKOHANICTh METO/IIB OYHUIIICHHS
CTIYHHX BOJ, a 1HOAI W TOPYIICHHS MPaBWJI OXOPOHH BOJOWM € MPHUYMHOI IXHBOTO 3a0pyTHEHHS
pEYOBMHAMH PI3HOMAHITHOI'O MOXOJPKEHHS. B nmaHifi cTaTTi BU3HAYEHO TEXHOJOTIYHI MPOIECH, IO €
JOKepeaMy YyTBOPEHHS Pi3HUX BUIIB 3a0pyIHEHHS CTIYHUX BOJ Ha MIANPUEMCTBAX 3 IEPEPOOKH OJHHIX
KyJbTyp. PO3rIssHyTO BiZIOMiI METOIM OYHUIIICHHS KUPOBMICHUX CTIYHHMX BOJI, BCTAHOBJICHO TXHI IEepeBaru
ta Henmomiku. I[IpoaHamizoBaHO SKICHO-KUIBKICHWI CKJIaJ CTIYHAX BOJ, IO YTBOPIOKIOTHCS Ha
MiAIPUEMCTBI 3 BUPOOHHIITBA POCITMHHMUX OJiM, HA MPHUKIAJ ONMHHO-eKcTpakuitHoro kombinaty TOB
«IToToku». BcraHoBIieHO, 110 CTIYHI BOJY IIC/SI OUUIICHHS 3a iICHYFOUO TEXHOJIOTI€0, MICTATh BEIIUKY
KUTBKICTh KHPiB, 3aBUCIIMX Ta OPraHIYHUX PEUOBHH, KOHIIGHTPAIIIl SKUX HE BiITOBIIal0Th BUMOTaM 010
SIKICHOT'O CKJIQJy ITPOMHUCIIOBUX CTOKIB, SIKi CKUIAFOThCS JI0 MIChKOT CUCTeMHU KaHami3allii. OOrpyHTOBaHO
JONUTBHICTh MOZEpHi3allii CHopyJ 3 OYHUCTKH JKMPOBMICHUX CTIiYHHX BOJI Ha TPUKIANI OIiHHO-
EKCTPaKIIITHOTO K0M6iHaTy TOB «lloTokn» 3a paxyHOK BCTaHOBJIEHHS a€pOBAaHOIO KMPOBJIOBJIIOBAYA
JUIsL SHHKCHHS BMICTY 3a0pyIHIOI0UNX PEUOBHH [0 HOPM, 11O BIJIIOBINAI0TH BUMOTaM CKHJIy CTIYHHX BOJ
JTAHUX TIPOMHCIOBHX 00 €KTIB /IO MiCBKOi KaHaJ'I13aI_III/IH01 Mepexi. 3ampornoHOBaHa OYHCHA CIIOpy.a
JIO3BOJISIE 3HAYHO 3HU3UTH BMICT KHpiB 10 10 MF/ILM Kpim Toro, B cTi4HMX BOJAX MICIIs OYMILCHHS B
AepOBAHOMY >KHUPOBJIOBIIIOBAYl 3HMXKYETHCSI BMICT 3aBUCIUX Ta opraHiuHux (mokazHuku BCK i XCK)
peuoBuH (epEKTHBHICTD IXHBOT OUUCTKU CTAHOBUTH IPHOIM3HO 95% Ta 85%, BianoriaHo). Lle 103BonMTH
3armo0irT  yTBOPEHHIO KHPOBHX BIIIKIIAJICHh Ha CTiHKax TpyO, 3abesmedyioun Oesmepebiiiny Ta
edexTnBHy poOOTY KaHANI3aLiHOI Mepexi Ta OYUCHHX CIOPYJ Ha CTAHL{SX OiOJNOri4HOI OYMCTKH
KOMYHaJIbHO-TIOOYTOBHX CTOKIB MicCTa.

KarwuoBi caoBa: omiiiHo- eKCTpaKHII/IHl KOMOIHATH, CTIYHI BOJM, JKHPH, 3aBHCIi DPCYOBHHH,
opraHivHi 3a0pyAHEHH:I, aepPOBaHUI KUPOBIIOBIIOBAY, HOPMATHUBH SIKOCTI BOAN

INocTanoBka npo6eMu. XapuoBa IMPOMUCIOBICTh € OJHIEIO 31 CTPATErTUHUX raly3ell eKOHOMIKH,
110 Mae 3a0e3MeUnTH CTiMKe MOoCTauaHHA HaceJIeHHS! HeOOXiTHUMU SIKICHUMH NMPOAYKTaMH XapuyBaHHSI.

CydacHe BHPOOHMIITBO Xap4OBOI IPOMMCIOBOCTI HETaTHBHO BIUIMBAE HA EKOJIOTIYHHN CTaH
JIOBKIJUISA, @ HOTO KOHIICHTPAIlisl Y BEIMKUX MICTaX — HA YMOBH JKUTTS Ta 3/I0POB’Sl HACEIICHHSL.

[lignpueMcTBa Xap4oBOi MPOMHUCIOBOCTI BiPi3HAIOTHCS BETUKUMH MUTOMHMHU BUTpaTaMu BOJH Ta
CKHJIOM CWJIBHO 3a0pyTHEHHX CTiyHUX BOJA [1].

Jo cxmany CTiYHHX BOJ| Xap4OBHX MIIMPUEMCTB BXOJSThH MOBEPXHEBO-akTUBHI peuoBuHU ([TAP),
KUPH, OJii, MAacTWIFHI MaTepiajii, BYIJIEBOJHI, OpraHiuyHi KHCJIOTH, SKi NPH PO3YMHEHI y BOJI
niAgaroThes 01010riYHOMY OKHCIEeHHIO [2]. Lli pe4oBUHHM, TOTPAIUIAIOYH O BOJHHUX JXKEPEII, yTBOPIOIOTH
Ha TIOBEPXHI BOJIU TUTIBKY, SIKa MEPENIKOKAE ra30BOMYy 0OMIHY MiX BOJIOKO ¥ aTMOC(eporo, O 3HUKYE
CTYIIHb HACHYCHHS BOJIM KACHEM.

BuMmoru 110 BMICTY SIK OpraHiyHHX, TaK 1 HEOpraHiYHUX 3a0pYyAHIOBAaYIiB Yy BIAKPHUTUX BOIOMMAxX i
CTIUHMX Bojax nayxke opctki. lle oOymMoBIeHO THM, IO TpU iXHHOMY HAKONWYEHHI y BOAi
TOTIPITYIOTHCS CaHITAPHO-TITi€HIYHI TOKA3HUKH 11 SIKOCTI.
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BigcyTHicTh 200 HETOCKOHANICTH METOJIB OYMINCHHS BHUPOOHWYMX CTIYHUX BOA, a iHOMI H
MOPYIIECHHS [IPAaBUJI OXOPOHHU BOAOIM € NMPUYMHOIO IXHBOTO 3a0pyAHEHHS PEYOBMHAMHU PiI3HOMAHITHOTO
MOXOPKEHHS.

[Ipobnema OUUCTKM CTIYHUX BOJ XapUOBUX MiJIPHUEMCTB CTOITH JOBOJIi TOCTPO, TOMY JaHa poOoTa
MIPHUCBsSIYEHA OOTPYHTYBAHHIO MIOIUIFHOCTI MOJIEPHi3amii iXHIX OYMCHUX CHOPYJ 3 METOI0 MOJIMIIEeHHS
SKOCTI BOJH, IO CKUAAETHCS Ha IOAATBITY OOpOOKY B CHCTEMH IIEHTPai30BAHOTO BOJOBiIBEICHHS
HaCeJICHUX MYHKTIB.

AHaji3 ocTaHHIX JocTimKeHb i myQmikamii. /s ounIineHHs CTIYHMX BOJ, IO MICTATh 3HAYHY
KUTBKICTh 3aBUCIUX Ta OPTaHIYHUX PEYOBHH, 3aCTOCOBYIOTH CHOPYIM NMEPBHHHOI (MeXaHI4HOI, (i3UKO-
XIMIYHO1, €IeKTPOXiMIuHOT) Ta BTOPUHHOI (OionoriuHoi) ounctku [3-13].

MexaHiuHy OYHMCTKY 3aCTOCOBYIOTH JJIsl BUIyYEHHS 31 CTIYHHMX BOJ HEPO3YMHHHUX IoMimok. Ha
JAHOMY eTalli OYMINEHHS BHKOPHUCTOBYIOTh pENIITKHW, CHTa, IMICKOBIIOBIIOBadl, BiACTIHHUKH,
JKUPOBIIOBIIOBaui, pisai pimstpu [1-3, 8, 14, 15].

[IpakTnyHO BCi MiONpPUEMCTBA XapyoBOi MPOMHUCIOBOCTI MalOTh II€XOBI ab0 JBOPOBI
JKUPOBJIOBIIIOBAYl TMEPBHHHOI OYMCTKM cTivHMX Box [1, 15]. VY TenmepimmHiii 9ac 3acTOCOBYIOTH
JKUPOBJIOBIIOBaYl pi3HUX Momudikamiii. TpuBamicTs 00poOKH CTOKIB CTaHOBUTH Binm 15 g0 30 XBHIHMH.
ButydeHHst ®KUPOMPOAYKTIB BiIOYBAETHCS MEXaHIYHAM 1 MEXaHI30BaHUM CIIOCOOAMH.

OpHak, 3BHYAlHI KHPOBJOBIIOBAaYi, IO BCTAHOBIIOIOTHCS HA MiANPHEMCTBAX XapuoBOl
MIPOMUCIIOBOCTI, B 0araTbOX BHITQJKaxX HE 3a0€3MMeUyroTh HAJIE)KHOTO 3HEKHPIOBAHHS Yepe3 OCOOIHBi
YMOBH PO3IOJIIIY JKUPY Y BUIJISIII TOHKUX IUTIBOK Ha MOBEPXHI BOAU. EQEKTHBHICTh TXHROTO OYHUIIICHHS
32 BMICTOM >XHPOBHX PEUYOBMH, HaBITh NpPU IOTPHMaHHI HEOOXiJHOTO Yacy BiJICTOIOBAHHS, CKIIAJa€e
npubmsHo 40-50% [15].

I3 ¢isuko-xiMI9HUX 3aCO0IB OUYHWINEHHS CTIYHMX BOJ BiJ JKHPOBMICHHX pPEYOBHH HaifdacTimie
3aCTOCOBYIOThCS (MIOTAIliHUMN, COPOLIMHNN, a TakoXK peareHTHHM metoam [1, 11, 14, 15]. HaiiGinble
PO3IMOBCIO/UKEHHST U1l OYMILEHHS CTOKIB Xap4oBOi NPOMHCIIOBOCTI OTpHMaja HamipHa peareHTHa
(hnoraris. Jlanuii MeTo 3aCHOBaHHWN Ha YTBOPEHHI NMEPEHACHYEHOTO PO3YMHY Ta3y B HamipHIA €MHOCTI
MiJ] TUCKOM 1 IMOJAJIBIIIOMY BUIICHH] HAWPiOHIIIKMX OyJI0AIIoK y BITKPUTHX (IOTOKaMeEpax 3a paxyHOK
nepenany THCKY.

Jns minBumeHHs eQEeKTHBHOCTI OYHWIICHHS J>KAPOBMICHHUX CTIYHHX BOJ Tiepes] (ioTalli€ro
3aCTOCOBYEThCA peareHTHH MeTon [1, 9, 15]. HaiiGinbmie 3acTocyBaHHS B IKOCTI KOAryJIsSIHTIB OTPUMAIIN
cyabdar amoMiHiio, TIIPOKCOXJIOpH anoMiHito Ta xjopuj 3amiza (III). B gemo menmomy maciira6i
BUKOPHCTOBYIOTHCA CYIh(haTH 3alli3a, 3MilllaHi KOAryJISTHTH Y BUTIISAI COJIEH alfoMiHiIo Ta 3aii3a.

OOpoOka CTOKIB KOArylIssHTaMH Ta (JIOKYJISHTAMM IIOJIETIIY€ BHIIYYEHHS 3aBHUCIUX PEYOBHH 1
KOJIOTJTiB IIJISIXOM IXHBOT'O KOHIEHTPYBAHHS Y BUTIIS/II TUIACTIBIIB ((JIOKYI) 3 TTOAANBIINM BiJJIiJICHHSIM B
cUcTeMax BijicToroBaHHsI, QuioTallii Ta/ado QinpTparii.

HesBaxxaroun Ha mepeBard, BCIM peareéHTHUM METOJaM BJACTHBI 3arajbHi HEJOJIKH, a caMe:
norpeba B peareHTax, HU3bKa e(peKTUBHICTh NMPH HASBHOCTI JIEKUILKOX BUJIB 3a0pyTHEHHS, YyTJIUBICTH
JI0 3MIH TEXHOJIOTIl, CKJIAJHOII B peami3allii NpoayKTy ouuileHHs. Lle Npu3BOAUTH 10 HAKOIUYEHHS
KUPOMACH Ta, B KIHIIEBOMY PaxyHKY, 10 3yIMHKHA OYHCHUX CHOPYI.

B TenepinmHiit yac okpiM Qi3udHAX 1 (i3UKO-XIMIYHUX METOJIB OYUIICHHS JKUPOBMICHUX CTIYHUX
BOJl IIMPOKO 3aCTOCOBYETHCS OIOJIOTIYHMH METOJ, 3aCHOBaHWUIM Ha 3JaTHOCTI MIKPOOpPraHi3MiB
(mecTpyKTOpiB KMPOBUX PEUYOBMH) 3aCTOCOBYBATH PO3YMHHI Ta KOJIOINHI OpraHiuHi 3a0pyJAHEHHS B
SIKOCTI JDKepena XapuyBaHHs B TIPOIlecax CBOET KUTTEMIsuIbHOCTI [1, 10, 14, 15].

biosioriuHe ouMIIEHHSI CTIYHHX BOJ Ma€ pPsJi BXKJIMBUX IIepeBar Iepej 1HIUMH METOJIAMH.
MikpoopraHi3Mu 31HCHIOIOTh TIOBHY JECTPYKIIIIO 3a0pyIHEHHS O Ta3oIoJiOHUX TMPOJYKTIB 1 BOJH,
3a0e3neuyoul THM CaMUM KpYrooOir ejgeMeHTiB y MoBKULI. TakuM 4YuHOM, mpH Oi0JIOTi4YHOMY
OUMIIICHHI, Ha BIJMIHY BiJ IHIIMX CIOCOOIB, HE BiJOYBa€ThCS KOHIIEHTpAIlii 3a0pyaHEeHb a00 IXHBOIO
nepeBesieHHs B iHmYy ¢opMmy. B To# ke 4yac GioJjoriuyHi MeTOIM HaWOUIBII €KOHOMIYHI, OCKUIBKH 3a
BUKJIIOUYEHHSIM OCHOBHHUX KaNiTaJIOBKJIaJeHb Maike He MOTpeOyloTh BHUTpAT IiJl 4Yac eKCIuTyaTarii
CIOPY/, a TOJOBHHUN AIFOYMI KOMIIOHEHT 010JI0TYHOI OYMCTKU — aKTUBHUH MYJ — CAMOBITHOBITIOETHCS.

OnHak, ciij 3a3HAa4dTH, 10 BHUOIP METONy OYMIIEHHS, THITy OYHCHHX CIOPYA Ta IXHS
e(eKTHBHICTh 3alieKaTh BiJl 00 €My CTOKiB, KOHIEHTpaLil 3a0pyIHIOIOYHX PEUYOBHH, HEPIBHOMIPHOCTI
BUTPAT, BUMOT JI0 SIKOCTi BOAM, II0 OUYMIIYETHCS, HASIBHOCTI Ta CKJIQAy MICHKHX a00 pallOHHHX OYMCHHUX
CIOPYZ, a TAKOX BiJ MICLEBUX YMOB 3 ypaxyBaHHAM MO>KJIMBOI'O BUKOPUCTAHHsS OUYMILEHOI BOAM I
MIPOMHUCIIOBUX TIOTPEO.
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TexHonoriyHa cXemMa BOJOBIABEACHHS Ta OYMIICHHS CTIYHHX BOJ, IO NpPUHAMAEThCS Ha
MiANPUEMCTBI, TIOBHHHA 3a0e3redyBaTé ixXHI MIHIMATBbHHA CKHA Yy BOJOWMH, MaKCHMaJbHe
BUKOPUCTAHHS OYHMIIEHOI BOJU B CHCTEMaxX MOBTOPHOTO Ta OOOPOTHOI'O BOAOIOCTAaYaHHS, a TaKOXK, 3a
MOYKJIMBOCTi, IOBHE BHIIyYSHHS Ta yTUIII3a1lil0 KOPUCHUX JOMIIIIOK.

IlocTanoBka 3aBaaHHs. JKupoBi Ta oprasidHi 3a0pyaHEHHS, [0 MOTPAIUIAIOTH 10 CHCTEM
[EHTPATI30BAHOTO BOJIOBIIBEICHHS HACEICHNUX IMTyHKTIB 31 CTIYHUMH BOJIaMH, YTBOPIOIOTH HA BHYTPIITHI i
CTiHLI TpYO BigKIaJeHHs, WO mopymye Oe3nepebiliHy Ta edekTuBHY poOOTy KaHaIi3alilHOT Mepexi.
BHacnigok 1poro 3HIKYEThCS MPOIMYCKHA 3JaTHICTH TPYO, MOCTIHHO BHHUKAIOTH 3aCMIUCHHS 1 JKUPOBI
MPOOKH, CTBOPIOIOTHCS aBapiiiHI cHTyamii, a OYHCHI CIOpYyAM KaHAJI3aIliiiHOI Mepexi He MOXYTh
BIIOpaTucs 3 ouniieHHsIM. KpiMm Toro, >kupoBi IpoOKH, 10 YTBOPIOIOTHCS, € CIPUATINBUM CEPEIOBUILIEM
JUTS. PO3BUTKY THWJIBHUX MiKPOOPTaHI3MiB, sIKi € MPUYMHOI0 HEMPUEMHUX 3amaxiB. ToMmy mignmpueMcTBa
3MYIIIeHI 3AIMCHIOBATH pETYIApHE OYHMINEHHS BUPOOHMYOi KaHamizamii. CamMe TOMYy, BOJOKaHAIIN
BCTAHOBJIIOIOTh JKOPCTKI BMMOTH ILIOJO SIKICHOIO CKJaxy CTIYHHX BOJ, SKi CKHIAIOThCA A0 MICBKOI
KaHaJi3aiiHOT Mepexi Bil MIANMPUEMCTB Ta OpraHizaiii.

Mertoro pobOTH € OOTpYyHTYBaHHS AOMIIHHOCTI MOJEPHI3alii CIOpyx 3 OYHCTKH JKHPOBMICHHX
CTIYHHX BOJI HA TMPUKIIA/l OMiifHO-eKcTpakiitHoro koMOiHaty TOB «lloTokn» 3a paxyHOK BCTaHOBIICHHS
AepOBAHUX JKUPOBIIOBIIOBAUIB U 3HW)KEHHS BMICTY 3a0pyAHIOIOUMX PEYOBMH JO HOPM, IO
BIJINIOBIIal0OTh BUMOTaM CKHJy CTIYHHUX BOJ JAaHUX MPOMHUCIOBUX 00’€KTIB IO MICHKOI KaHaJli3aliiHOT
Mepexi.

3acToCcyBaHHS aCpOBAHMX YKUPOBJIOBIIOBAYIB JIO3BOJISIE BUIYYATH 31 CTIYHUX BOJ HE TUIBKU JKUPH
POCIMHHOTO Ta TBAPMHHOTO MOXODKECHHS, ajie i 3aBHCIII PEUOBHHHU Ta OPTaHiuHi CIOIYKH, IO € OJHIUMH
3 MMPIOPUTETHUX 3a0PYIHIOBAYIB JIISI IMiIPUEMCTB JIaHOI Tally3i HApOIHOTO TOCIIOIAPCTBA.

Bukaan ocHoBHoro wmarepiamy. PocnuHHI 0l BHpOONSIOTBCS 3 ONIWHOI CHPOBHHH Ta
BUIIYYaIOThCS 3 HEl METOAaMU MpecyBaHHs a00 eKCTparyBaHHSI.

BukopucTaHHS BOAM € OJHHM i3 KIIFOUOBHX NMUTAHb OXOPOHHW HABKOJHIIHBOTO CEPEIOBUINA MPH
BUPOOHUITBI MPOIYKTIB XapuyBaHHs. Ha migmpueMcTBax ONiHHO-€KCTPAKIIIHOT MPOMUCIOBOCTI BOIA
BUTPAYAETHCSl HA 3BOJIOKEHHS OJIMHOI CHPOBUHM, MOKpE IIPOTOBJIOBIIOBAHHS, OXOJOMKCHHS 3aKPUTOI
TETMI00OMIHHOT amapaTypH, BaKyyM-HAacOCH, MUKMKY OONaJHaHHS Ta TapH, OpUKETYBaHHs JIyIITHHHS,
T PKUBIIEHHS] 00OPOTHOI CHCTeMH, XiMBotoounIieHHs. KpiM Toro, Bosia BUTpadaeThes Ha OapoMeTpuyHi
KOHJICHCATOPH, NPUTOTYBaHHS PO3YMHIB, MPOMHUBAHHS OJIil, a TAaKOX Ha JTAOOPAaTOPHI Ta rOCHOAAPCHKO-
no0yTOBI IOTPEOH.

IIpn BUpPOOHUITBI POCIMHHUX OJII TpoIlecaMu, IO MOTPeOYIOTh 3HAYHUX OO0’€MIB BOJAH, €
oTpuMaHHs HepadiHoBaHOT ofii Ta padinaris pocnuHHOI omii. [Ipu BupoOHUIITBI HepadiHoBaHOi ol 3
METOI0 OXONOUKeHHs BHTpauaetbes 0,2-12 M° Boaw/Tomny omii. Ilpu TpoBeaeHHi Heifrpamizamii
HETIIPATOBAHOI OJIii CIIOMBAHHS BOM CTAHOBHTH B cepeanboMy 1-1,5 M® Bou/ToHHY HeifTpamizoBaHoi
o1ii, MpH TIpoBeeHHI HeffTpamizauii rixpatoBanoi oxii — 0,6-1,0 M® Bogm/TOHHY HeiiTpani3oBaHOI oii.
CnokvBaHHS BOAM TpHU Je30[o0palii HeWTpaimizoBaHoi, BuOuIeHoi omii — 10-30 M BOJIW/TOHHY
JIS30/I0pPOBAHOI OJIii 3a BIZICYTHOCTI 3BOPOTHOIO BOIOTOCTauaHHs [1].

Crio>kuBaHHS BOJM y BUPOOHUITBI OTPUMaHHSI 0JIii METOJIOM IPECYBaHHAM € MiHIMAJIbHHUM.

3 pocTOM BUPOOHHMIITBA, TEXHIYHOI OCHAIIEHOCTI MIANPUEMCTB 1 MiIBUIIEHHSM CaHITAPHUX BHUMOT
3arajibHi BUTpPAaTH BOJU 3pOCTalOTh. BiimoBimHO 30iMbHIyeTbCs W CKUA CTIYHUX BoA. Ha pexum
YTBOPEHHSI CTIYHUX BOJ, iXHIN CKMIaJ 1 KiJIbKICTh BIUIUBAIOTh:

- BUJI CUPOBHHH, 110 TIEPEPOOIIAETHCS;

- TEXHOJIOT1YHHIA TIPOIIeC BUPOOHHMIITBA,

- KIJIbKICTh BOJIH, IO CIIO’KUBAETHCS,

- MiCLIeBI YMOBH TOIIO.

Ha nignpuemMcTBax 3 nepepoOKy OJIHHUX KYJIbTYP 3M1HCHIOETHCS BEJIMKA KIIbKICTh TEXHOJOTIYHUX
orepalliii, BHACTIJIOK YOr0 YTBOPIOIOTHCS Pi3HI BUAW 3a0pyaHeHb. CTiUHI BOJIU YTBOPIOIOTHCS Bij
BOJIOBIIJOKpEMIIFOBaYiB Ta [UIAMOBUIIAPOBYBAaYiB  EKCTPAKIIHHOTO  BiJJIUICHHS, BiJ] I[IE€XOBHUX
JKUPOBJIOBIIIOBAYiB, BiAJiIeHb rigparaunii, padinauii Ta po3dacysanns onii. B oniliHo-pecoBoMy 1exy
CTIYHI BOJIM YTBOPIOIOTKLCS BiJl OUMIIIEHHS IPECOBOT Ta eKCTPAKINIHOT 0J1ii Ha cenaparopax. Takox cTiuHi
BOJIM YTBOPIOIOTHCS Bijl KOHJAEHCALT BOASHOI ITapy B KOHAEHcATopax 1 eduierMaTopax.

3arajibHi BUTpATH CTIYHHX BOJ KONMBAIOTHCS B JianasoHi Bix 15-20 1o 4000 M° Ha 106y [14].

O0’eM CTIYHMX BOJ 3alie)KUTh Bil BHUAY JDKepelda OTPUMAHHS OJil Ta TEXHOJIOTIi, o
3aCTOCOBYEThCA. B mporiecax oTpuMaHHs Ta padiHaiii Xap4oBoi OJIil MOXKIMBO YTBOPSHHS CTIYHHX BOJ
10 1,5 M° Bozw Ha 1 TOHHY oii [1].
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B 3anexHocTi Bim BuAy, METOAy Ta YMOB MepepoOKH >KHPOBOI CHPOBHHU Ta TEXHOJOTTYHHX
omepariiii B CTIYHHX BOJAaX MOXYTh ONMUHHUTHCA Pi3HI BUAM KAPOBHUX pedoBuH. CTiuHI BOIW OJNIHHO-
EKCTPaKLifHOTO BUPOOHHIITBA BKJIIOUAIOTH A0 ce0e YKUPHI KUCIOTH, a TAaKOXK, Tiuepuau, OEH3UH, MIpOT,
tdochatnam, Muna, Tyry Ta iHII CYMYTHI pEYOBHHHU.

Croku minmpueMcTB 3 padiHyBaHHA POCIHHHUX JKHPIB JJs BHPOOHHWITBA Xap4yoBOi ol
CKIIQ/IalOTBCSA, B OCHOBHOMY, 3 €MYJbCil 3a0pyAHEHHX KHpIB, CTa01I30BaHOTO MHJIA, OTPHUMAHOTO 3
KUPIB 1 KUPHUX KHUCIOT. KpiM 1mporo, B CTIYHMX BOJAaX MPHUCYTHI OpraHiyHi KUCJIOTU Ta a30TOBMICHI
PEYOBHHH, SIKi Micisl HeWTpani3amii 3arHMBal0Th, YTBOPIOIOYH 3 OUIKIB, IO PO3KIAAAIOTHCH, 1 CyIb]aTiB,
IO BiTHOBJTIOIOTHCS, CIPKOBOICHB.

3amax CTiYHEX BOJ HENPUEMHHIl, OKHMCIIOBAaHICTh HeBHCOKa (49-354 MrOo/nm°) [16]. JKup
HaifyacTilie MPUCYTHIM y BUTJISII POCIMHHMUX ONiM, HEBEIHMKI KUIBKOCTI SIKHX IOKPHBAIOThH A3EPKAIIO
BOJIM, YCKIIQIHIOIOYH peaepario i po3urMHeHHs KUCHIO. SIKiCHWI CKiIaj 1 KOHIIEHTpAIlis 3a0pyAHIOI0TAX
PEYOBUH, III0 MICTATHCS B CTIYHHX BOJAAX OJNiHO-eKcTpakiiitHoro komOinaty TOB «lloTtokny, HaBeneHO
B Tabum. 1.

Tabauysa 1
SIkicHUIA CKIa] TA KOHIEHTPALis 3a0PyTHIOIOYHMX PEYOBHH y CTIYHUX BOAAX OJilHO-
excTpakniiHoro komoinary TOB «IloToxm»

TTokasauku OpuHHAI BUMIPY daxkTuuHe 3HaUCHHA

pH - 7-8,5
3aBHCIT PEUOBUHH M1/ 200
Kupu mr/ 500
Hadromponykru mr/ 30
Bionoriune cnioskusanus kucHio (BCKs) MrO,/i 1500
Ximiyne crioxxuBanHs KucHio (XCK) MrO,/m 3000
[ToBepxHeBo-akTHBHI peuoBuHH ([TAP) mr/i 2
Xopuau mr/n 170
Cynbtatu mr/n 250
biorenni enemeHTu:

- hochatu Mr/1T 5

- a30T aMOHIHHMI Mr/1t 10

Sx BumHO 3 Tabn. 1, HeOe3neyHMMHU 3a0pYAHIOIYUMH PEYOBHHAMHU CTIYHHUX BOJ[ OJIHHO-
ekcrpakifiiinoro komoOiHaty TOB «IloToku» € TOKa3HUKU O10JOTIYHOrO Ta XIMIYHOTO CIIOKHBaHHS
kucHI0 (BCKs 1 XCK), a Takox BMICT BEIMKOI KiJIBKOCTI >KUPIB 1 3aBUCIMX pedoBHH. Lli moka3sHUKH B
KilTbKa pa3iB MEPeBHIIYIOTh KOHIIEHTpalii 3a0pyIHeHh MiCEKHX CTOKiB. [loTparuisiroun y BojoiiMy 0e3
OUMILIEHHS, OPTaHiuHI PEYOBHHU CIIOKUBAIOTH JJIsi CBOI'O OKHUCIICHHSI BEIUKY KUIBKICTh KUCHIO, BHACIIIOK
YOro pi3KO MOTIPIIYIOTBCS YMOBH PO3BUTKY (iopu Ta dayHu BojoiM. ToMy CTidHI BOAW MiJIPUEMCTB
XapyoBOi MPOMHUCIIOBOCTI MOBMHHI OYMILATHCS HA TEPUTOPIT MAPUEMCTBA.

Bci ouncHi cropynmu xap4oBoi ramy3i BUPOOHHWIITBA KIACHU(IKYIOTh B 3aJIEKHOCTI BiJ MIiCIII
pO3TalllyBaHHS Ta METOAY, IO BUKOPUCTOBYETHCSA. 3a MICIIEM pO3TallyBaHHS OYWCHI CIIOPYIU
kiIacu(ikyloTh Ha JIOKaIbHI (1eXO0Bi), 3araipHi (3aBOACHKI) Ta pailoHHi (MichkKi). JlokanbHi (11€x0Bi)
OYHCHI CHOPYAM MpHU3HA4YEHi Ui OOpOOKM CTIYHHMX BOJ BiApa3y IMicii TEXHOJOTIYHMX YCTAHOBOK,
OKpPEMHX JIISHOK 1 IexiB. YCTaHOBKH JIOKAJIBHOI'O OYHIINEHHS BXOJSATh B TEXHOJOIYHI JIHIT
BUPOOHHIITBA. 3aBOJCHKI OUMCHI CIIOPYAU € 3arajibHUMH JJIs 3a0pyJIHEHUX CTIYHUX BOJ PI3HHMX LEXiB
nianpuemctBa. [liciss HUX IOOYMIIEHHS CTIYHMX BOJ MPOBOJATH HA MICBKHX a00 palOHHHMX OYMCHHX
Criopy/ax.

Jlo cucTeM 1EHTPalli30BaHOTO BOJOBIIBECHHS HACEICHUX IyHKTIB MPUUMAIOTHCS CTIUHI BOIM, 5Ki
HE MPHU3BOJATH J0 MOPYIIEHHA KaHAIi3aliiHUX Mepex 1 ouncHux crnopyad. [Ipu npomy, cTiyHi Boau He
MOBHHHI:

- MICTHTH PEUYOBHH, SIKi 3/IaTHI 3axapalllyBaTH TPYOH, KOJOZs3i, penriTki abo BiIKIaJaTHCs Ha
iXHIX MTOBEPXHSIX;

- MaTH 3HAYEHH MMOKa3HUKa 010JI0T1YHOTO CIIOKMBAHHS KUCHIO, SIKE TIEPEBUILY€E BKa3aHE B MIPOEKTI
KaHATI3aI[IfHUX OYMCHHUX CIIOPY/T BIATIOBITHOTO HACEIICHOTO ITyHKTY;

- MICTUTH 3a0pyIHIOIYI PEUOBHHU KOHIICHTpAIlll SIKAX MEPEBUIIYIOTh TPAHUYIHO IOIMYCTHMI, IIIO
BCTaHOBIIIOIOTHCS] MiCIIEBUMH MPaBUIaMHU MIPUKAMaHHS Ta CKHy CTIYHHX BOJ 0 MICHKOI KaHaJi3amiiHO
Mepexi 3 ypaxyBaHHsM [17].
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Jns  mignpueMcTB, MO CKUOAIOTH MICHS JIOKAJbHOTO OYMILEHHS CTi4HI BOAW JO CHUCTEM
[EHTPATI30BAHOTO BOJOBIJIBEIEHHS HACENEHNMX ITyHKTIB, BOJIOKAaHAJIW BCTAaHOBIIOIOTH TPAHUYHO
nomyctumi konuentpauii (I'/IK) 3a0pynHrorounx pedoBHH, ycepelHEHI 3HAueHHs SKHX HaBEICHO B
tabi. 2 [18]. 3a nepeBUIICHHS HOPM CKUJIY Ha MiANPUEMCTBA HAKIAAOTHCS IITpadu.

Tabnuys 2
YcepeaHeHi 3Ha4YeHHsI TOMYCTUMUX KOHIEHTPAaWiii 3a0pyIHIOIOYNX PEYOBHUH y CTIYHUX BOJAX, 10
HAIXOISTH 10 CHCTEM LIEHTPAJIi30BAHOI0 BO/IOBiIBeIeHHsI HACEJeHUX IMYHKTIB

TToka3zuuku OpuHHAI BUMIPY 3HaueHHA

3aBuCTi peYOBUHH Mr/n 200-300
Kupu Mr/n 20-50
Xnopuau mr/n 1o 350
Cynbbhatu mr/n 1o 400
IToBepxHeBo-akTuBHI peyoBuHu (ITAP) Mr/1 2,5-9
bionoriune cnioxuBanus kucHIO (BCKs) MrO,/n 200-350
Ximiune cnioxuBanHs KucHio (XCK) MrO,/n 300-500
Hadromponykru mr/ 1,5-5,0
biorenni enemeHTu:

- hochatu Mr/11 3,5-6

- a30T aMOHIHHMIA Mr/1 8-17
pH - 6,5-9,0

Ha omiitHo-excTpakmiiHoMmy koMOiHaTi TOB «lloTokm» B SIKOCTI JIOKQThbHHX OYHACHUX CHOPYH
3aCTOCOBYIOTHCS 3BHUAHI JKUPOBJIOBIIIOBAYi, BIICTOIOBAHHS B AKMX HE JO3BOJISIE 3HU3UTH KOHIEHTPAIi]
JKUPIB 10 BCTAHOBICHUX HOPM, OCKUIbKH €(EKTHBHICTh iXHBOTO OUMILICHHS 32 BMICTOM >KHPOBHX
peuoBuH He mepesuurye 50%. ToOTo ocraToyHa KOHIEHTpALUs XHUPIB micast o4ucTKU ckiaazae 200-
250 mr/n. Came ToMy BHHHKA€ HEOOXITHICTh y MOJEPHi3allil iCHYFOUHX OYUCHUX CHOPYI TS 3HIKSHHS
BMICTY 3a0py/HIOIOUMX PEYOBHH 10 HOPMAaTHBHUX 3HAYCHb.

Jis miaAnpueMcTB ONHHO-EKCTPAKIIHHOI MPOMHCIIOBOCTI 3 TOYKH 30py HaWKpalWX JOCTYITHUX
TEXHOJIOTIM MO0 3HIDKEHHS BMICTY JKHpIiB y BHPOOHWYHMX CTIYHMX BOJAX MOXKHA BUIUINTH J1Ba
OCHOBHHX HampsMKu. [lepmiuii, moB'a3aHWii 3 BIOCKOHAJICHHSIM iCHYIOUMX TEXHOJOTIYHHX IPOIECIB
IUISXOM BIPOBA/KEHHS OKPEMHX BH/IB O0JIaJHAHHS, SKi, IPH JOCTATHHO BHCOKOMY BHXOJIi TOTOBOTO
NPOIYKTY, H03BOJISIIOTH CKOPOTHTH €Micii B HAaBKOJIMILIHE IPUPOJHE CEPEIOBHUIIE Ta CIIOKHUBAHHS PI3HUX
BUIIB eHeprii. Jlpyrmii HampsMOK, TOB'SI3aHWA 3 BIPOB3KEHHSAM TEXHOJOTIH, IO MOBHICTIO
BUKJTIOYAIOTh HAUOLIBII HEOS3IEUHI 3 TOUKH 30PY BUKHUIIB 1 CKHJIIB ITPOIECH.

CknafHICTh BHUpIMIEHHS NpPOOJIEMH OYHMIIEHHA BHPOOHMYMX CTIYHMX BOJX 0OyMOBIEHa
BapiabeIbHICTIO IXHBOTO CKIIAJTY, PI3HOMAaHITTAM (i3MKO-XIMIYHUX MPOIECIB, 110 JIEKATh B OCHOBI IXHBOT
OUUCTKH, BEJIMKAMHU KalliTATBHUMH Ta eKCIUTyaTalliiHUMH BHTpaTaMH Ha CIOPYIDKCHHS Ta
00CIIyrOBYBaHHSI OYMCHUX KOMITJICKCIB i OKDEMHX YCTaHOBOK.

Jo cucreMn LEHTpPalTi30BaHOTO BOOBIIBEIACHHS MICTa MOXYTh NMPHHMATHUCS BHPOOHUYI CTidHI
BOJIM, SIKi HE MOPYIIYIOTh POOOTY KaHai3aliifHUX MEpex Ta CIopyxd, 3a0e3meuyroTh Oe3neKy iXHbOI
eKCIuTyaTallii Ta MOXyTh OYyTH 3HENIKOJDKEHI pa3oM 3 KOMYHAIBHO-MOOYTOBUMH BOJAMH HACEIECHOTO
NYHKTY BiANOBiAHO A0 BUMOT i HopMmartuBiB [17, 18]. Lli BUMOrn DUKTYIOTH HEOOXiTHICTH PO3POOKH
HOBHX CXEM OYHMIIEHHS, iHTeHcuQikamii poboTH iCHyluHMX Oo4MCHHX cnopya. OctaHHS Moxe OyTH
3a0e3mneueHa SK IUITXOM BJIOCKOHAJICHHSI ICHYFOUMX KOHCTPYKIIIH, TaK 1 JIONATKOBUM BIIPOBA/KCHHSM B
CXEMYy OYHCTKH HOBHX e(peKTHBHHX BY3MTiB [19], mo 3abe3rnedyroTh HEOOXiTHHN CTYIMiHb OYWIICHHS
CTIYHOi BOJH BiJl IEBHOI 3a0pyIHIOIOUO] PEUOBHHHU.

Jns minBumieHHS e(eKTUBHOCTI POOOTH OYUCHUX CHOPYA MIChKOI KaHai3aliitHOT Mepexi
3alpoONOHOBAaHO, Ha MPHKIAMI oOJiifHO-ekcTpakiiitHoro kom6Oinaty TOB «IloTokm», MonepHi3yBaTu
ICHYI0O4y OYHMCHY CHOpPYAY 3 OYMIIEHHS  KMPOBMICHMX CTIYHMX BOJ (3BHYalHUN LEXOBHUH
JKUPOBJIOBIIIOBaY). A caMe BCTAHOBUTH a€pOBAHUI KUPOBIOBIIOBAY.

AepoBaHi sxkupoBioBiroBadi [1, 15] sABAsS0TE €000 yCTaHOBKHM HempsAmol (iorarii, sKi
e()eKTUBHO OYMIIYIOTh CTiYHI BOIM BiJi MAaCTWJIBHO-OXOJOJDKYIOUHX PIAMH TICIS MHUHKU JeTanedl Ta
arperaris, IEMOHCTPYIOTh BUCOKUH CTYIIHb OUMIIEHHS CTOKIB BiJl POCIMHHHX 1 TBAPUHHUX JKUPIB, OJIiH,
pi3HEX HA(TONMPOAYKTIB, MOBepXHEBO-akKTHBHUX pedoBHH (ITIAP) 1 cuaTermunmx I[IAP Tta iHmmx
HEPO3UYMHHUX 3a0pyAHIOBAYiB, IUTOMA Bara SKUX € MEHILIOIO 3a IUTOMY Bary BOAU. Y CTAHOBKU TaKOX
MPU3HAYEH] ISl OYUILEHHS CTIYHHUX BOJ, BiJ] MiCKY, 3aBUCIIUX PEYOBUH, CMOJI, 3ai3a.
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Jana ycraHOBKa MOXE 3aCTOCOBYBATHCS [Jsl OYMLICHHS CTiYHMX Boj  Hadrobas,
HadTOTIepepOOHNX 3aBOMIB, MIAMPHEMCTB MAaCIOKHPOBOTO BHPOOHHUIITBA, M’SICOKOMOIHATIB, pHOHUX 1
MOJIOYHHX 3aBOJIiB TOIIO.

3araqpHy cXeMy O4MCHOI CTIOpYIH 3 a€POBAaHKUM >KHPOBIOBIIOBAYEM HaBEACHO Ha puc. 1.

IlepeBaramMn aepoBaHWX >KHPOBIIOBIIIOBAYiB € Te, M0 BOHM 3a0€3MEUyIOTh HAWBHIUI pPiBEHB
OYMCTKH Cepe]] allbTepHATUBHUX BapiaHTIB, €KOHOMiuHI. Tako B HUX 3HAYHUI TEpPMiH CIIyKOWH,
BiJICYTHICTh HEMIPUEMHUX 3amnaxiB. KpiM Toro, ycTaHoBKa He IOTpeOye 4acTOro OYHIICHHSI.

[lnactuHM, WO pO3AUISIOTE KaMepH YCTAHOBKM, MarOTh CYHiJIbHY Nepopalito i MOXYTh
BiJ'€THYBATHCS JJISI OYUIIEHHS 32 TIOTPEOOI0.

Kamepa, 3 sxoi BiiOyBa€ThCsl CKHJl OYMINEHOI BOJAM, BIIOKPEMJICHA Bij IHIIMX BIJICIKIB TIYXOHO
NeperopoIkor0. BigBeneHHsS MPOBOAUTECS 3 HUYKHBOTO PiBHS, JIe 3HAXOAUTHCS HAHUMCTIIIA BOJA.

AepoBaHi KXUPOBJIOBIIOBAYi 3aCTOCOBYIOTH TOBITpS Ui iHTEHCH}IKaIllli Mporecy BUIATEHHS
JIETKUX PEYOBUH 13 3a0pymHeHoi HUMH CTiuHOI Boaw. IloBiTps, mpoxomsuW Kpi3p Iap CTIYHUX BO[I,
3aXOIUIIOE€ YaCTOYKH JKUPY Ta BUHOCUTH iX Ha MOBEPXHIO. HacHueHHs KHUCHEM CTOKIB TaKOX CIIPHSE
aepoOHOMY OKHCIICHHIO OPTaHIYHUX PEYOBHH.

B miii xoHCTpyKMIii MTOAAaTKOBO 3acCTOCOBYETHCS uioTamis. 3aBIsSKA IBOMY 31 CTIYHOI BOIH
BUIUISIIOTH TIOBEPXHEBO-aKTHBHI PEUOBHHH, KUPH, HAYTOMPOILYKTH, CMOJH TOIIIO.
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Puc. 1. 3arajgbpHa cxeMa 04HCHOI CIIOPYAH 3 a¢€POBAHHM KHPOBJIOBIIOBavYeM (1 — mogaya
JKUPOBMICHUX CTIYHHX BOJI; 2 — KaMepa IonepeIHboi GIroTalii Ta BijicTooBaHHs;, 3 — duoTariiifHa
KaMepa; 4 — TOHKOIAapoBUi OJI0K; 5 — BiZIBEICHHS OYHILEHOT BOAN; 6 — TOUKH BBOJY peareHry; 7 —

NIaMOBUH JIOTOK; 8 — caTypaTtop; 9 — MepBUHHUM BiJCTIHHKK; 10 — BTOPUHHUI BiJICTIHHUK)

HaiiGinpin BUCOKI pe3ysibTaTH 3 OYMINEHHS CTIYHUX BOJ, IO MICTSTh JKUPH Ta 1HIII OpraHivyHi
3a0pyIHIOBaYi, B a€pPOBaHUX >XHUPOBJIOBIIOBaYax OyaM JOCSATHYTI NpPU JOJATKOBOMY BHKOPHCTaHHI
KOAryJIsSHTIB, a came xyiopHoro 3aiiza (FeClj) Ta cipyanokucioro amomiHito (A1(SOy)s). 3acTocyBaHHS
XJIOPHOTO 3amiza B 103ax 300 Mr/M° 3 TOJANBIINM OCAUKEHHSM BIPOAOBK 30 XBHIHH I03BOJIIE
OTPHMATH Ha BHXOJI1 3 a8pOBaHOTO KHUPOBJIOBIIOBaYa MPo30py piauHy [ 15].

Crin 3a3Ha4yMTH, IO MOJayYa CTIYHHMX BOJ JI0 a€pOBAHOTO >KHPOBJIOBIIIOBAaYA i Oe3MOCepeHBO Ha
(hroTaliro 3A1MCHIOITHCS PI3HUMH HacocaMu (IT0J1a4a CTOKIB MOJXKE 371MCHIOBATHUCS caMOIUIMBOM). Take
pillleHHsT J03BOJISIE MIJABUIUTH JIOMYCTUMY KOHIIEHTPAII0 3a0pyJHIOIOYMX PEYOBHH Ha BXOJ B
ycTaHOBKY. [Ipu LbOMY 3HMXKYETBbCS PHU3MK BHXOAY HacociB i3 saay. s momayi CTOKIB OOHMpaeThes
(exanbpHUI HAcCOC, PO3paxOBaHUM HA BHCOKI KOHLEHTpALii 3a0pYJHIOIOUMX PEUOBHUH, a JUIA 3AiHCHEHHS
mporecy Quoramii — Hacoc, MmO 3a0e3nedye m0Ope MEpeMillyBaHHSA KHCHIO 3 Boaowo. CTIiHKICTh
(roTaniifHOro Hacoca 10 3a0pyIHEHb BiIXOIUTHb Ha JAPYTHil IUIaH TOMY, IO BiH Mpauioe B Kamepi 3
OYHILEHOIO BOJIOI0. TakuM YMHOM, HenpsiMa (IIOTaLisl 103BOJsIE YHUKHYTH HaIMipHOTO MEPEMilIyBaHHS,
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eMYJIbrailii CTOKiB Ha BXOJli IO aepOBAaHOTO >KHPOBJIOBIIOBAaYa Ta IMiJBUIIUTH SKICTh BOJHO-IIOBITPSHOT
CyMiIlli Ha OKpeMoMy (hIIOoTaIiifHOMY HacoCi.

Bce ne mpu3BogMTh A0 MiABUINEHHS €()EKTUBHOCTI OYHUILNEHHS CTIYHUX BOJ, Y IOPIBHSHHI 3
ICHYIOUMMH Ha MIANPUEMCTBAX ONIHHO-eKCTPaKIiHOI MPOMHUCIOBOCTI OYMCHUMHU CriopyAaMu. BenmuunHu
JONMYCTUMHX KOHIIEHTpamiii 3a0pyIHIOIOUMX PEYOBHH Yy CTIYHMX BOAAX, MOI0 HAgXOIATH [0
3alPOITOHOBAHOI OYHUCHOT CIIOPY/IH, Ta €DEKTHBHICTh IXHBOTO OYMIIIEHHS HaBeaeHO B Tabur. 3 [15].

Tabnuysa 3
3HaUYeHHS JOMYCTUMUX KOHUEHTPAaNii 3a0pyAHIOI0YHX PEYOBHH Y CTIYHUX BOJAX, 110 HAAXOAATH

J10 3aIIPOTIOHOBAHOI OYMCHOI CIIOPY/M, Ta e(PEKTHBHICTH IXHBOT0 OYHIIEHHS

Honycruma KPHHCHTpaHM EdexTuBHICTS OUHIIIEHHS
[Noxazuuk 3a0pyIHIOIOYO]1 pEUOBHHHU Ha o
) He MeHI, %

BXO/Jli B YCTAHOBKY, MI/T
3aBuCII PEYOBHHU 7500 95
HagronpoaykTu 9500 97
Kupu 9000 98
3amizo 50 90
bionoriue cnioxxuBanus KucHio (BCKs) HE PerNIaMeHTYEThCS 85
XimigHe crioknBaHHS KACHIO (XCK) HE PErNIaMeHTYEThCS 85
[ToBepxHeBo-akTHBHI peuoBrHH ([TAP) 50 35

JUTSL HEpIKaBitouoi craii 3-12
pH

JUTSL YOPHOTO METAITY 6-9

Sk BumHO 3 Tabm. 3, edeKTUBHICTH OUWIICHHS BUPOOHWYHMX CTIYHHX BOJ, IO MICTSATh Y CBOEMY
CKJIQJIi JKUPH, IICJISI aepOBaHUX >KUPOBJIOBIIOBAYIB ckianatume Onu3bka 98%. KpiMm Toro, B cTiyHHMX
BOJIaX TICJsA OYMUIICHHS B acpOBAHOMY >KUPOBJIOBIIOBAYl 3HWKYETHCS BMICT 3aBHCIMX Ta OPraHIYHUX
(nokasnuku BCKS i XCK) peuoBuH (eeKTUBHICTb IXHBOI OUUCTKH CTAHOBUTH NpuOIN3HO 95% Ta 85%,
BIJIITOBIJTHO).

TakyM YWMHOM, BpPaxOBYIOUM SKICHO-KUIBKICHHUH CKIJIQJ CTIYHHX BOJ OJNIHHO-EKCTPaKIiHHOTO
koMmOinaty TOB «Ilotokm» (muB. Tabmn. 1), Ta edeKTUBHICTh IXHBOTO OYHMIIEHHS B aEpOBAHOMY
JKUPOBJIOBIIOBaYi  (muB. Tabm. 3), MOXHAa po3paxyBaTd OpIEHTOBHI 3HAYeHHS KOHIIEHTpAIii
3a0pYAHIOIYHMX PEYOBUH IICIIs MOJICPHI3AIIIl OYUCHOI CIIOPY/TU, BEJIUYUHHU SKUX HABEJCHO B TaOI. 4.

Tabauys 4
Konuenrpauii 3a0py1HI0I04MX Pe4OBUH MicJIsl OUUIIEHHS CTIYHUX BOJ OJilHO-eKCTPaKUiiiHOrO
koM0OiHaTy TOB «IloTokn» B a¢€pOBAHOMY >KMPOBJIOBJIIOBAYI

ToKasHuK O,Z[I/IH.I/II_IS{ KoHnenTpariis 3a0pynHI0I04901 pedoBHHH HiCJ.'IH OYHIICHHS B
BUMIpY aepOBAaHOMY YKHPOBIIOBIIOBAYi He OlIbIIIe

3aBuCIT PEYOBUHH Mr/o 10

Kupu Mr/i 10
IToBepxHEBO-aKTHUBHI Mr/ 1,3

peuosunu (ITAP)

Bionoriune crio>kuBaHHs MrO,/n 225

kucHio (BCKs)

XiMiyHE CIIOKUBAaHHSA MrO,/i 450

kucHio (XCK)

Hadromponykru mr/o 0,9

Buxopsiuu 3 nanux Tabm. 4, MOXKHa 3pOOUTH BHCHOBOK, IO BMICT 3a0pYAHIOIOUMX PEUOBUH, SIKi
MICTSTBCSI B CTIYHUX BOJAX MICJIA IXHBOIO OYMILIEHHS B a€pOBAaHOMY KMPOBJIOBJIIOBaYi, HE MEPEBUIIYE
BEJIMYMH I'PAHUYHO JIOMYCTUMHX KOHIIEHTPALIH, BCTAHOBJICHUX BOJOKaHAIAMH (JIUB. Ta0I. 2).

Tinbku micist peTenbHOl MomnepeaHboi 0OpOOKH CTiUHI BOAM OJIHHO-EKCTPaKIIHHOTO KOMOiHATY
TOB «IloTokn» HamxoasTh Ha MICbKI KOMYHaJIbHI OYMCHI CHOPYAM AJSl MOJAJIBIIOTO Oi0J0TiYHOTO
OYUILECHHS.

BucnoBku. Y po6oTi BupilieHa aKTyaJIbHA MMPaKTHYHA 3aJ1ada, M0 MMOJIsITaeE B MOACPHI3allii Criopyn
3 OYMCTKHU XKUPOBMICHUX CTIYHHMX BOJ Ha MPHUKJIAAI OMiitHO-ekcTpakmiitHoro komOinaty TOB «IloTokm
32 PaxyHOK BCTAHOBJICHHS aepOBAaHHMX JXHPOBJIOBIIOBAYIB JUIA 3HIKEHHS BMICTY KHPIB 1O BEIWYMH
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TPaHUYHO JOIMYCTUMOI KOHLIEHTpAIlii, 10 BCTAHOBIIOETHCA BOJAOKAHATIAMH 3 METOIO MOJABIIOI 0OpOOKH
CTIYHHUX BOJ B CUCTEMaX LIEHTPaJIi30BaHOI'0 BOAOBIABEICHHS HACEICHUX IIyHKTIB.

3amponoHOBaHa OYKCHA CIIOPYAa BUKOHYE TPH OCHOBHI (PYHKIIi: BHIy4eHHS PO3UMHEHUX Y BOZI
JKUPIB 1 BIAKIIQACHB, IO 3HAXOAATHCS B 3aBUCIOMY CTaHi; 3MEHILICHHS KiJIbKOCTI OpraHiuHUX 3a0pyJHEHb
1 JOHHUX BIJKJITa/IeHb; BIJICYyTHICTh MOSBH THWIBHUX 3amaxiB. Lli ¢pyHKIIi € onTUMamsHUM HaOOPOM, IO
JTO3BOJISIE OTPUMATH MaKCHUMAaIbHUH e(DeKT MpH MiHIMaITbHOMY 00CITyTOBYBaHHI.

YcranoBkn HempsiMoi  ¢GuoTawii, A0 SKUX BiIAHOCUTBCS ¥ 3almpONOHOBAaHMH aepoBaHMI
JKUPOBIIOBIIIOBAY, J00pe 3apeKOMEHAYBall cebe B SIKOCTI MOMEPEAHBOr0 CTYHEHs Iepen 0i0NoTiYHUM
ountieHHsAM. KpiM BWITydeHHS 3HAYHOI YaCTUHH 3a0pyIHEHB, CTIYHI BOJIW HACHUYYIOTHCS PO3UYNHHUM
KHCHEM, BHACIIIOK YOT0 MOCHIIOIOTHCSI OKHUCIIOBAJIbHI MPOIECH B aepoTeHKax 1 OiomoriyHux (inbTpax
NpY IOAAJTBIIOMY 010JI0TIYHOMY OUMIIEHH] CTOKIB Ha CTaHIisIX MiCbKOT KaHai3auiiHOi Mepexi.

BceranoBnenns Ha oniifHO-ekcTpakniiHomy koMOiHati TOB «IloTokm» 3ampornoHOBaHOT OYHCHOL
CIIOPYIW [TO3BOJISIE 3HAYHO 3HU3UTH BMICT >kupiB mo 10 Mr/aM, Mo BigmoBimae HopMam CKUTY
MPOMHCIIOBUX CTIYHUX BOJ JO CHCTEM LIEHTPAIi30BAHOTO BOAOBIABEICHHS HACEJICHUX IMYHKTIB. Kpim
TOTO, B CTIYHUX BOAAX IICJSl OYMILIECHHS B a€pOBAHOMY >XMPOBJIOBIIOBAYl 3HMXKYETHCS BMICT 3aBHCIHX
PEYOBUH Ta OpTaHIYHMX 3a0pyAHEHb. B CBOI0 uepry, 1e J03BOJUTH 3aMOOITTH YTBOPEHHIO KHPOBHX
BiJIKJTaZICHb Ha CTiHKax TpyoO, 3abe3neuyroun Oe3nepediiiHy Ta eheKTUBHY poOOTY KaHali3aliiHOT Mepexi
Ta OYHUCHUX CIIOPY/] Ha CTAHIIIsIX 010J0TIYHOT OYMCTKH KOMYHAJIbHO-TOOYTOBHUX CTOKIB MiCTa.
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JUSTIFYING THE EXPEDIENCY IN MODERNIZING CONSTRUCTIONS FOR FAT-
CONTAINING WASTEWATER TREATMENT: A CASE STUDY OF THE
VEGETABLE OILS PRODUCING FACTORY LLC “POTOKY”

Modern food production negatively affects the environmental state, primarily the quality of water
resources. The absence or imperfection of wastewater treatment methods, and sometimes a violation of
the protection rules of water bodies is the cause of their pollution by substances of various origins. In this
article the technological processes that are sources of various types of wastewater pollution at the oilseeds
processing enterprises are defined. The well-known methods for cleaning fat-containing wastewater are
considered; their advantages and disadvantages are established. The qualitative and quantitative
composition of wastewater formed on the factory producing vegetable oils LLC "Potoky" is analyzed. It
has been established that wastewater after being cleaned with the existing technology contains a large
amount of fats, weighted and organic substances, the concentrations of which do not comply with the
requirements of the qualitative composition of industrial wastewater discharged into the municipal
sewage system. The expediency in modernizing the constructions for cleaning the fat-containing
wastewater was substantiated on the example of the vegetable oils producing factory LLC "Potoky" by
means of installing an aerated grease trap to reduce the content of pollutants to the standards which meet
the requirements for the wastewater discharge from these industrial facilities into the centralized sewage
systems of the settlements. The proposed treatment facility makes it possible to significantly reduce the
fat content to 10 mg/dm?. In addition, the content of weighted and organic substances (BOC and CODs)
in the wastewater after cleaning in the aerated grease trap is decreased (the effectiveness of their
purification is approximately 95% and 85%, respectively). This will prevent the formation of fatty
deposits on the walls of pipes, ensure the uninterrupted and efficient operation of the sewage networks
and treatment facilities at the biological treatment stations of municipal wastewater.

Key words: factories producing vegetable oils, wastewater, fats, suspended solids, organic
pollution, aerated grease traps, water quality standards.
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EKOJIOI'TYHI ACTIEKTHU NTPOEKTYBAHHSA 1 I[I/BAI‘/:'IHY TYPUCTUYHUX
KOMILJIEKCIB 3 BUKOPUCTAHHAM IHOOPMAIIMHUX TEXHOJIOI'TA

[lpyHOMIH cTamoro poO3BUTKY Ta OCHOBH 30EpEXEHHS JMOBKULIL € TPIOPUTETOM PO3BHTKY
TYPUCTUYHOI iHAYCTpii, TOMY rOTENi MOBUHHI POTMAryBaTy BiAMOBiAajdbHE CTABICHHS J0 JOBKULIS cepel
BiJITOYMBAIOYNX, BIJHOBIIOBAaTH E€KOCHUCTEMH Ta BHKOPHCTOBYBATH TiepepoOiieHi Mmartepianmn. Mera
po0oTH TmoJiAra€ y CTBOPEHHI MPOEKTYy Ta Oi3HEC-IUIaHy EKOJIOTIYHOrO S5-3ipKOBOTO TOTEIIBHO-
PECTOPaHHOTO KOMIUIEKCY y bykoBemnmi 3 ypaxyBaHHSM iHHOBAaIlilHUX TEXHOJOTIH JUIsl TapaHTyBaHHS
OesmeyHoro mepeOyBaHHS TOCTeH Ha TepUTOpil KOMIUIEKCy. Ekororenms — 1me 3akiaj THMYacOBOTO
PO3MIIIIEHHS, 110, 3 OJHOTO OOKY, HaJa€ TYpHUCTaM HIMPOKUH CIIEKTpP MOCHYT, a 3 iHIIOTO — 3BOJAUTH JI0
MiHIMyMYy HETaTUBHHIA BILTUB HA JOBKiLIA. EKOJOTi3aIlis TOTEeNsHUX MOCITYT Y CY4aCHHX YMOBaxX HaOyBae
BEJINKOTO 3HAYEHHS Y 3B’A3KYy 3 HEOOXiIHICTIO 30epekeHHs JOBKIUUISA, 3pOCTaHHSM TOMHUTY TYpHCTIB Ha
€KOJIOT1YHO Oe3MedHi MOCIyTH i ToBapu. BigmoBiHO 10 MOCTaBIEHOI METH BHU3HAYCHO TaKi 3aBIaHHSI
poGoru: oOrpyHTYBaTH BHOIp TepHTOpIi s KOMIITEKCY; ~ OXapaKTepH3yBaTH (byHKIIIOHATBHY
OpraHi3alilo KOMIUIEKCY; CTBOPHTH JIaHAWAQTHUH Jn3aiin 00paHOi TepHUTOPii KOMIUIEKCY; po3poduTu
IUIAHYBAllbHY ~OPraHi3allilo KUTIOBOro (oHAy; OOIPYHTYBATH ILIAHYBAaHHsS —aJAMiHICTPATHBHHX
OpUMIillleHb Ta 30HU KyJIbTypHO- n00yTOBOro 0OCIyroByBaHHs; po3poOuTy Oi3HeC-IIaH mpoekty. s
JOCSATHEHHsT [OCTaBICHOI B POOOTI METH BHKOPHCTAHO Taki METOAM: aHANi3 i CHHTE3, METOJ
TEOPETUYHOTO y3arajdbHEHHs, CHUCTEMaTH3alis BITYM3HAHOI Ta 3apyOiKHOI JiTepaTypu, MeTo]
CKCIIEPTHUX OLIiHOK, PO3PaXyHKOBHIi METO, MOJCIIIOBAHHSI, IPOCKTYBAHHSL. Briepure PO3po0IIEHO TPOEKT
TOTEJII0 CKOJOTIYHOrO CIPSMYBAHHS 3 YPaXyBaHHSM HOBITHIX TEXHOJOTIH, sKi MOXYTh 3a0e3le4uTH
Oesneky TypuCTiB miJ 4ac mepeOyBaHHsS Ha BiAIOYMHKY. Pe3ynbraTd IOCHIIKCHHS MOXYTb OyTH
BHKOPHCTaHi [Ulsl 3a0BOJICHHS 3POCTAl0YOr0 IONUTY TYPUCTIB HA PO3MIICHHS Yy KOMDOPTHHX Ta
GesnedHmX ymMOBax Ha KypopTi bykoseis.

Karo4oBi cjioBa: €KoJOriuHi acmekTH, eKOoJori3allis, MPOEKTYBaHHS, TYPUCTUYHUU KOMILIEKC,
HaHJeMist

IlocranoBka mpobaemu. 3a manumu Oxford Economics, maibke Ha 50% 3HU3MBCS A0Xin
rorenpHoi iHIycTpii y 2020 pori, ToOTO ramy3s Brpatiia 124 mupn. ponapis [1]. 3rigao 3 Smith Travel
Research, § 3 10 roTensHUX HOMEPIB € He3aceJIeHUMH. 3 odaTkoM nanaemii 70% mpariBHUKIB FOTETBHOT
iHgycTpii Oynm 3BijbHEHI abo BiAmpaBieHI y BUMYIIEHY BiamycTtky [2]. Maibke 1,6 wminsiiona
NPAIiBHUKIB TOTENHHOI Tally3l HE MPAIIOTh 1 BTpadaroTh 2,4 MUIBSIpIU JONapiB 3apoO0iTHOI IUIATH
HIOTHIKHS Yepe3 Kpu3y.

MixHaponHa TOTeNbHA iHAYCTPisl ONMHMIACS B OE3NMpeeleHTHIM cuTyalii: BeJlMKa KilIbKiCTh
TOTEJIiB 1 KypOpTIiB y KOXHill okpeMiil kpaiHi Oynu 3MyIIeH] 3aKPUTUCS Yepe3 BIIPOBAIKECHI KapaHTHHHI
3axoau it 60poteou 3 COVID-19. Takum unnom, nangemis COVID-19 kuHyna BUKIUK KEPiBHUITBY
MPOBIIHUX TOTEJIB IEPEOCMHUCIUTH CIOCIO BUKOPUCTAHHS JOCTYITHUX JUIsl HUX TEXHOJOTH [15].

Hudposi Ta TeXHOJOTiYHI HOBOBBEIEHHS, TaKi SIK BUKOPUCTAHHS 4aT-O0TiB IJsi OpOHIOBAHHS,
roJIOCOBI TOMIYHHMKH, POOOTH-IBOpEIbKi, BuKopucTaHHs QR-komie MawTh chopMyBaTH HOBHUI
TYPUCTUYHHUM JOCBiJ NPOXXHMBAaHHS y TOTENsAX. XOpolla HOBHHA IOJAra€e B TOMY, LIO TEXHOJOIIYHI
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1HHOBAI[il MAaTUMYTh KOPOTLIMH TEPMiH BUXOAY Ha PUHOK, OCKUIBKH Bce Oinblie 1 Oiblie JigepiB ramysi
3BEPTAIOTHCS 32 JTIOTIOMOTOIO JI0 MMPOTPaMHUX PIllIeHb IS YIPaBIiHHS iHHOBAIisAMH [3].

Jesiki roteni Bjke 3aCTOCOBYIOTH TOJIOCOBUX IOMIYHHUKIB Ta pOOOTIB [T 00CIIyTOBYBaHHSI HOMEPIB,
0 B JaHii CUTYyallii € OUThIl OE3MEYHOI0 AIbTEPHATUBOK. ['0JI0COBI OMIYHHMKH 3a0€3MEeUyI0Th ToCTei
iHhQopMaIli€ro, BaXUIMBOIO ISl iXHBOTO TepeOyBaHHS, 3aMiHIOIOTh PEKOMEHZAmii KOHCBhEPKIB Ta
MPUAMAIOTh 3allUTH Ha OOCIyTOBYBaHHS, TOAI AK POOOTH — II€ TOBHOIIIHHA YacTHHA KOMaHAM, SKa
JOCTaBIIsiE BUHO, PYLUIHMKH, MPOAYKTH Ta iHIIE Ui TOCTEH, SIKi BIIAAalOTh MepeBary Oe3KOHTAKTHUM
noctaBkaMm. CyKyIHICTB 3aX0/liB CIIPSIMOBAaHHUX Ha BAOCKOHAJICHHS TYPH3MY Ta CEPBICY, IO BUKOHYIOTHCS
Ha 3acajax eKoJorisamii, 37aTHI 3a0e3MeunTH NOTPUMAHHS CTPATErii CTAJoro po3BUTKY Typm3my [4].
Taki 3ax01 B CBOIO Yepry 3[aTHi O3UTHBHO BILUIMHYTH Ha PiBEHb €KOJOTIYHOI Oe3MeKH periony [5].

3BaKarouM Ha CHUTYalilo, IO CKIAIAch y CBiTi, 00 BUMTH 3 TYPUCTHYHOI KPU3HM, CIPUUYMHEHOI
nagaemicto COVID-19, 3 MiHIManmbHUME BTpaTaMH TOTENSAM HEOOXiJHO 3ampOBa/KyBaTH y CBOIH
TSTPHOCTI I POBI Ta TEXHOIOTIYHI HOBOBBEIEHHS, II[00 MiHIMI3yBaTH KOHTAKTH TOCTEH 3 TIEPCOHAJIOM,
Ta JOTPUMYBATUCh HOBHUX TiTi€HIYHMX CTaHIApPTiB, 00 3poOMTH mepeOyBaHHS y TOTeNdi OiIbln
oesmeunum [15].

BBenenHs 6e3Bi30BOTO peXuMy sl YKpaiHHM MiJBUIIAIO PiBEHB JAOBIPH MK MPUKOPIOHHUMHU
cinyx0amu Ykpainu Ta aepkaBamu-wieHamu €C, 1110 € BaXIUBUM A7 PO3BUTKY TypusMy [15]. 3okpema,
3a JJAHUMHU TIPEJCTaBHUKIB KypopTy, 10% TypHCTIB, 10 MPUIKIHKaIOTh B ByKOBeNb, CKIaAal0Th 1HO3EMIIi.
[Ipudomy imyTh BOHHM HaBiTh 3 THX KpaiH, J€ € BJIACHI TiIPCHKOJIKHI KypOpTH. Y €BpPO-€KBiBaJeHTI
BiMOYMHOK B BykoBemnmi Uil TakuxX TYpUCTIB OUTBII HiX JOCTYIHHH, MPUYOMY L€ OAWH 3 HebaraTbox
BUTIAJIKiB, KOJIM TYPUCTHU BE3yTh BAIOTY B YKpaiHy, a He 3 Hei [16]. MaitOyTHill ekonoriyauii 5-3ipkoBuii
roTeIbHO-pecTOpaHHnid KoMImieke «Orangerie» Oyae po3TalioByBaTHCS Ha TEPUTOPIi BITOMOTO KypopTy
Bbykosenb, B otoueHHi Kapmarcekux rip.

AHaJni3 ocTaHHixX gAociaimkenb i myOaikamiii. Kypopt € micTeukoMm, B SIKOMY PO3TOPHYTO CIEKTP
YMOB [UIsl 3aHATTA CIOPTOM, Oi3HEeCy, BIONOYMHKY, O3HOpoBIeHHs [6]. Jlms miTHIX po3Bar TyT €
HaimoBmwiA Tponeit Ykpaiau (1130 M), MKH-TypH Ha CynepmKunax, mpokar mxums Wrangler, o3epo 3
€KOJIOTIYHOI0 CHCTEMOI0 MIiJIrpiBy Ta OONAIITOBAHOK TEPUTOPIEI0 TUISDKY, BEJIOMApK, MPOKaT
BEJIOCHITE/IiB, CIIOPTUBHI MalJaHYMKH, KiHHI MPOTYJSHKH, MINIOXiJHI MaplIpyTH, CKaJOJpOM, OpeHIa
aNbTaHOK, EKCTPIM-TIAPK, KBAAPOTYPH, IEHHTOOM, OOYIIHT, OLTBsIpA, IIKOJA KApBIHTY, AUTIYHN KIIyO Ta
po3BaanpHUKA LEeHTp. s 3UMOBMX BHIIB BIANIOYMHKY TYT € CHOYOaiiK, MPOTYJISHKM Ha coOadmx
VIPSDKKAX, CHOYTBIOOIHT, CHOYTIApK, MPOKAT KBaPOIMKIIiB, CHITOXO/IIB, CKyTepiB «Segway» [7].

VY bykoBeni € cnpusTiauBui iHBecTHUiHUI kimimar [10]. 3 ypaxyBaHHsAM 301bIIEHHS 4YHCIA
TYpPHUCTIB, TYT MOTPiOHI OyXyTh rOTENi, pECTOPaHHU, pO3BAXKAIBHA IHPPACTPYKTYpa, TPAHCIIOPTHI TIOCTYTH,
CIIOPTHUBHI, 03/I0pOBYI Ta comiaibHi ycTanosu [11].

VY BykoBeni € HaiOljbllle MITYYHO CTBOPEHE 03ep0, OEperu sKOoro OOJAIITOBAHO IIE3JIOHTaMH,
IUBSDKHAMHM 30HaMH{ BIANIOYMHKY 1 Kade, a Ha caMOMy 03epi pO3TOpPHYNIM BECh CIIEKTP BOJHMX PO3BAr:
BOJIHI JIVDKI, BEHKOOPIMHT, KasKiHT, KaTaMapaHH, TiJIPOIUKIIM, akBadaTyT, BOJHA TipKa, JalBIHT-IIKOJIA.
Jns Oe3nekd BiJMOYMBAIOYMX HA BCIX aTpakiioHaxX MpaIfoIOTh JOCBIAYEHI IHCTPYKTOPH, Ha TUISKI
aKpeIUTOBaHI PATYBAJIbHUKH, a 30HH JJIS1 KyNIaHHS 1 BOAHUX PO3Bar po3MexxoBadi [12].

OTxe, 0OcCHOBHI (hakTOpH, SIKi BIVIMHYJIM HAa BUOIp 1aHOI TEPUTOPIT U1l MPOEKTYBaHHS MailOyTHHOTO
5-3ipKOBOTO rOTENILHO-PECTOPAHHOTO KOMILTEKCY «Orangeriex:

— PI3HOMAaHITTSl IPUPOJHUX YMOB 1 pecypciB (TipchKi TEpUTOPii, 3aTiCHEH] TUISAHKN);

— BHCOKHH piBeHb (PIHAHCOBUX BUTpAT TYPHCTIB MiJl 4ac rnepe0yBaHHS B JaHOMY KypOPTi;

— BHCOKHU PIBEHb PO3BUTKY TYPUCTCHKOI iHGpacTpykTypH [13];

— CHpPUATIMBUY IHBECTHIIHHAN KITIMaT;

— TpaHCHOPTHA JOCTYIHICTB;

— BHCOKHI pPiBeHb SIKOCTI CepBicy 1 KBasidikallis poo04yoro nepcoHany;

— OCHOBHI 0COOJIMBOCTI TYpU3My B IIbOMY PaiiOHi (IIepeBaXkaloTh TaKi BUJU TypU3MY: aKTHBHHIA,
TipCBKONMKHUM, 3€IeHUM, peKpealiiHuii, 030pOBYHH );

— JIOsUTbHE CTABJICHHS BJIaJU M MiCIIEBUX TyPHCTCHKUX OpraHiB 10 IpoOieM Typusmy;

— eKOHOMIYHa pOJib TYPH3MY LIS ITbOTO paiiony [14].

TakuM 4MHOM, MOKHA 3pOOMTH BHCHOBOK, 110 BHOIp KypopTy BykoBenb sk MicIsi po3TalryBaHHS
JUI TIPOEKTYBaHHS TOTENBLHO-PECTOPAHHOTO KOMIulekcy «QOrangerie» BiAmoBigae Horo KOHLENU i Ta
31PKOBOCTI, a TAKOX Ma€ Psif IepeBar I BeICHHS TyYPUCTHIHOTO Oi3HECY caMe B JaHOMY PETiOHi.

IlocTanoBka 3aBaaHHsA. BinnoBigHO [0 MOCTaBACHOI METHM BHU3HAYEHO Takl 3aBJaHHA:
oOrpyHTyBaTd BHUOIp TepuTopii AN KOMIUIEKCY; OXapaKTepu3yBaTH (YHKIIOHAJbHY OpraHi3aliio
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KOMIUIEKCY, CTBOPHUTH JaHAAPTHAN AU3aifH 0OpaHOi TepUTOPii KOMIUIEKCY, PO3POOHUTH ILIaHYBaJbHY
Oprasizario JXATIOBOTO (POoHAY, OOIPYHTYBaTH IIaHYBaHHS aJMIiHICTPATHBHUX TMPHUMIIIEHb Ta 30HU
KYJIBTYPHO-TTIOOYTOBOTO  OOCITyrOBYBaHHS, pO3poOMTH Oi3Hec-IlaH mpoekty. s JmocsrHeHHs
MOCTaBIIEHOI B POOOTI METH BHKOPHUCTaHO TaKi METOAM: aHami3 1 CHHTE3, METOJ TEOPETUYHOTO
y3arajJpHEHHs, CHCTEMaTH3allisl BITYM3HAHOI Ta 3apyOiKHOI JIiTEpaTypu, METOHA EKCHEePTHUX OIHOK,
PO3paxyHKOBHM METO, MOAEIIOBAHHS, IPOCKTYBaHHS.

Bukiaa ocHOBHOrO MaTepiaiy.

Dyukyionanvhe 30Hy8AHHS 20MENbHO-PECOPAHHO20 KOMNIIEKCY

I'eHepanpHUi IJIaH TPOEKTOBAHOIO TIOTEIHHO-PECTOPAHHOIO KOMIUIEKCY Iependadae Taki
(yHKIIOHATIBHI 30HU:

1. B’i3Ha 30Ha mepeadavae OKpeMui B’i31 JUIS TOCTEH, OKpeMU B i3I JUIS MEPCOHAITY, a TaKOXK
MiI3eMHUH MapKiHT IS TOCTEH Ta IepCoHay.

2. AnMiHicTpatuBHa 30Ha (penemiis, KaOiHeT JauUpeKTopa, OyxranTepis, KaOiHeT Jikaps,
NpUMIILIEHHS U1 OXOpOHH) Oy/ie 3HaXOAUTHUCS Ha MEPLUIOMY TIOBEPCi TOTEIO.

3. JKutnoBa 30Ha (HOMepH Ul TOCTeil pi3HHX Kareropiif) Oyne posmimeHa Ha 2-5 moBepxax,
OJTHOYACHO MOXe NMPUHHATH 292 TocTeil.

4. 3oHa KyJIBTYPHO-MOOYTOBOTO OOCIYroByBaHHs mepeadadyae pecropaH, Oap, KiHoTeaTp,
KOH(epeHII-3al, 3aJ1 sl HOTH.

5. BignounHkoBa 30Ha nependavae TCHICHUH KOPT, HoJe A MiHi-ronbdy, anei, 6aceitn 31 SPA-
30HOIO.

6. T'ocromapceka 30Ha MiCTUTbD TaKi €JIEMEHTH: CKJIQJIChKI MPUMILICHHS Il PEMaHeHTy Ta YUCTOL
OlM3HM Ha KOXXHOMY JKUTJIOBOMY IIOBEpCi, KyXHi, XOJOAWJIbHI KaMepu Ta KOMOPH Uil 30epiraHHs
MIPOAYKTIB HA TEPUTOPIi BUAINIEHIH i pecTOpaHH, a TAKOXX MOOYTOBI MPUMIIIEHHS U1 00CIyTOBYIO4YOTO
IIepCOHAIY.

7. 30Ha TEXHIYHOTrO OOCIYrOBYBaHHs OyZe 3HAXOAUTHUCS Ha LIOKOJIBHOMY IOBEPCi TOTEIIIO.

i IpoeKTyBaHHS TOTEIBHO-PECTOPAHHOTO KOMIUIEKCY Oysio 0OpaHO Takuil BUA apXiTEKTYPHO-
MPOCTOPOBOTO  PIllICHHS, fAK IIEHTPadi30BaHa KOMIIO3HMINisS, TOOTO IIECTUIIOBEPXOBA OYAIBIS 13
PO3MIIIIEHHSIM OCHOBHUX (YHKI[IOHAILHUX TPYH MPUMIIEHb B €AMHOMY 00’ €Mi Ha Pi3HHUX PiBHSIX.

Po3pobnennii mpoeKT TroTelbHOrO-PECTOPaHHOIO MiANPHUEMCTBA MICTHTh TaKi TEpUTOpialbHi
NPUMIIIEHHS: aAMiHICTpPATHUBHE NPHUMILIEHHS, >KUTJIOBI HOMEPH, PECTOpaHH Juis OOCIyroByBaHHS Ta
XapuyBaHHS TOCTEH TOTENr0, CIy)KOOBI Ta TEXHIYHI NPUMIIICHHS, NPUMIMICHHS I BIIMOYHHKY
(xiHOTEaTp, 3a1 AJs oru, KoHpepeH-3ai1, 6aceliH Ta SPA-30Hy). Ilnan moBepxiB roremnto nNpeacTaBIeHO
Ha puc. 1.

JDax

5 ‘
5 . L
JKHTI0BI MPIMIIICHAS
4 . .
JKHTI0B! MPIMIMICHES
3 - : :
JKHTI0BI IPHMIMICHER
2 , - 2
JKimnos mpuMimen s

NPHMIIICHHA

o

Puc. 1. [1nan noBepxiB roreJio

Sk BUAHO 3 puc. | Ha IOKOJBHOMY IOBEpCI TOTENIO IMependavyeHo MapKiHT IS MEpCOHANy Ta
roCTeil, a TaKOK TEXHIYHE MpuMileHHs. Ha nepioMy mosepci roteiro OyayTh po3MillieHi JiBa pPeCTOpaHu
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Ta aJMiHICTPaTUBHI NPUMILICHHS. 3 APYTOro A0 II’ATOr0 MOBEPXY OYAYTh 3HAXOAUTHUCS TOTEIbHI HOMEPH
pi3HEX Kareropiii. Ha moctomy moBepci nepeadaueHo KiHoTeaTp, KOH(EPeHII-3a, a TAaKOX 3aJ ISl HOTH.
Ha maxy roTento 3HaXOJUTHMETHCS PECTOpPaH-OpaHKepes Ta IUlaBadbHUE OaceiiH 3 Oapom Ta SPA-
30HOIO.

3 MeToro MiHiMi3allii KOHTaKTy TOCTEH 3 MepCOHAIOM, IUIAHYETHCA BIPOBAIUTH OE3KOHTAKTHI
pimeHnst 3 gomomororo QR-kofiB, siki OyAyTh BHKOPHCTOBYBATHCS JJIsi 3aMOBJICHHS iXi B HOMeEp,
3BOPOTHOTO 3B’S3Ky Ta IJIsl aHali3y TOTO, IO MOA00aeThesi Ta HE MoJo0aeThcs TOCTsIM. Takok 3a
noromoror QR-koay TocTi MOXKYTh Ji3HATHCS, KOJIM TOTENb BOCTaHHE pubupanu [12].

TakuM 9MHOM, MOKHA 3pOOHUTH BHCHOBOK, IIIO TEPUTOPIS MaOyTHHOTO TOTEIFHO-PECTOPAHHOTO
KOMIUICKCY Tepeadavae yci HeoOximHiI (pyHKIIOHATbHI 30HM, JOMOBHIOE OCHOBHHUH 3aJyM NHPOCKTY Ta
BiJITIOBi/Ia€ HOBITHIM CTaHJapTaM 010 3a0e3MeYeHHs Oe3MeUHNX YMOB IIepeOyBaHHS.

JlanmmadTHE MPOEKTYBAaHHS BHCTYIAE SK METOA JaHAMA(THOI apXiTeKTypH, IO IIONSATaE B
pO3po0IIl 3aXO0JiB MEPETBOPCHHS 1 XYJAOKHBOTO OGOPMIICHHS BiIKPHUTOTO TMPOCTOPY peKpeaniiHoro
cepenosuia [8].

[Ipu npoexTyBaHHI TOTEIBLHO-PECTOPAHHOTO KOMIUIEKCY 3HAYHOI yBaru Oyjo MPHUIUIEHO MUTaHHIO
nasqadTHOrO Ou3aiiHy 1 apXiTeKTypHoro o3noOmneHHs. Ilpoekt manamadrHoro nusaiiHy nependadae
JUISTHKY 3€JIeHUX Haca/pKeHb, SKi MalOTh He JIUIIE JEKOPAaTHBHE 3HAYEHHs, a TAKOXK 3/1aTHI MO3UTHBHO
BIUIMBATK Ha McuxoeMomiduuii crad rocreit [9]. IIpoekT mauamad)THOro MAM3alHY TOTENBHO-
PECTOpaHHOrO KOMJICKCY BioOpakeHo Ha puc. 2.

NENSEN
EEREES
SEEEEE
EEENTE

Puc. 2. IlpoekT JaHAIIa(pTHOTO AM3aliHY

[To mepumeTpy TepHUTOpisi TOTEIEHO-PECTOPAHHOTO KOMIUIEKCY Oyae 0O0ropo/pKeHa KHBOILUIOM 3
cammuty. CTEXKH, L0 CTOIYyYalOTh OCHOBHI 00’€KTH NaHAMA(PTHOrO OU3aiiHy BHKOHAHI 3 KaM’ SHOI
TUTUTKH.

[Mo3amy roTenro BijgBeleHAa TEPUTOPis JUIS CBATKYBAHHS YPOUHMCTHX 3aXOJiB, y TOMY YHCII,
Becuus. Ha nmaniii Teputopii nepenbaueHo epeMOHiaIbHy apKy Ta JOPLKKY siKa BeJe 10 Hel, CTUIBLI IS
TOCTEH, CTOJIMKH JUIsl CBATKYBaHHS, a TaKOXK HameT sl TaHuiB. g Tepuropist Oyxe BiAropolpKeHa Bif
PELITH TePUTOPii TOTEIIIO AJIEEI0 3 TYCTHX Ta BUCOKHUX JIEPEB.

Kpim Toro, y npoekTi JlaHAmadTHOrO Inu3aliHy nepeadayeHo Taki eJIEMEHTHU: JISKAKH, MapacoIbKu
Ta BYJWYHI MeOJi U1 BIATIOYMHKY, KBITKOBY KIIyMOY 3 >KOBTMMH YOPHOOPHUBIISIMHU, O1TMMH, POXKEBUMH Ta
JKOBTHMH JILTISIMH, KYIIII TOPTEH311, JepeBa MarHoJii, a TAKOXK CTaBOK B OTOYEHHI OILIMX aiicTp Ta TPhOX
JIABOK JIJIS BIATIOYHHKY.

[IpoexToMm nependayno GppykroBuid can 3 MIOJOBUX AEPEB: IPYIIi, CIMBH, BUIIHI Ta s10myHi. Can
Mae He JIMIIE JICKOPaTUBHE NIPU3HAYCHHS, a i PaKTU4HE, TOOTO QHPYKTOBHIA CaJl BUCTYIAE K 00’ €KT JIIs
CIIOTJIAJAHHS, TEPUTOPIs A1t POTO30HU, a TAKOXK IUIOAN OyAyTh BUKOPUCTOBYBATHCS /IS IIPUTOTYBAHHS
JICCEPTIB Y PEeCTOpaHax KOMIUIEKCY Ta HPUTOTYBAaHHS JDKEMIB Ta MapMeNajiB, siKi OyIyTh CBOTO pPOIY,
CYBEHIPHOIO MPOAYKII€I0 AJISl TOCTEH KOMILIIEKCY.

Jlo TOro X TOTEIBHO-PECTOPAHHUN KOMIUIEKC MO3UIIIOHYE ceOe K eKOJOTTYHMI 3aKIaj, TOMY IS
IPUTOTYBAaHHS CTpaB y pecTopaHax Oyae BHKOPHUCTOBYBATHCS 3€JI€Hb, BUPOINCHA TLNBKHA HA TEPHTOPIl
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komIiekcy. s mporo mependadeHo KiayMOW Ui BHPOLIYBAaHHS Pi3HUX BHIIB TpaB Ta NPSHOCTEH:
MIETPYIIKA, PO3MAPHH, JINCTS cajaTy, 3eJeHa 0y, 0a3wmiTik, KoAiaHAp, OperaHo, MalopaH Ta M sTa.

Oco0uBICTIO MOJIEpHY € BUKOHAHHA Cajy, eKCTep’€py 1 BHYTPIlIHEO1 0OPOOKH B OAHOMY CTHII. Y
nasgmagTi MOJEpHY MPHUCYTHE YiTKEe 30HYBaHHS. Pi3Hi yacTMHHM cagy HECYTh CBO€ TNpPH3HAYCHHS,
0co0sMBY (yHKITIOHATBHICTD, aJI€ HIKOJIU HE JOMIHYIOTh OJJUH HaJ OJHHM, BCE€ 3HAXOIUTHCS B TapPMOHII.
Oxode 3acTOCOBYETHCS 1 BOJA, Bi WITKHX 1 NMPAMHUX JiHIA BOAOHM 10 3BHUBHUCTHX CTPYMOUYKIB i
KackaziB [7].

OpHuM 3 BaroMux (axkTopiB Mpu BHOOPi MicCIsl pO3MIILIEHHS ISl TYPUCTIB 3aBXKIU OyB 30BHIIIHIN
BUTIIAJ TOTENbHOI OymiBmi. bynp-ska mromnHa mparHe mepeOyBatn B KoMpopTHHX ymoBax. Ilpu
NPOCKTYBaHHI U3aiiH TOTEN0 MOBHHEH CTAaTH TOJOBHUM UYMHHUKOM, TaK fK 1 iHTEp’€p TOTemto, i
eKcTep’€p BIUIMBAIOThH Ha PO3BUTOK Oi3Hecy [10].

Excrep’ep MailOyTHHOTO TOTEIBHO-PECTOPAHHOTO KOMIUIEKCY Oyae BHUKOHAHUH 3 JOTPUMAHHAM
cTimo MiHiMami3Mm. Pacan roTento Oye CKISTHUM, 3 IMUPOKUMHU TOPU30HTATFHUMHE BiKHAMIL.

[lepeOyBatoun B mpumMimneHHi OyniBii 31 CKISSHUM (acagoM, y JIOAMHU CTBOPIOETHCS BiTUyTTS
B3a€MOIii 3 HABKOJIMIIIHIM CBiTOM. | B TOM ke yac, TpaMOTHO MmiIi0paHe CKIIIHHSA 3a CTYIIEHEM IPO30POCTi,
KOJIIPHUM CIIOJIY9€HHSIM 1 BiZTOOpakKeHHSM TapMOHIWHO BIACY€E OYIIBIIO B ICHYIOUHI TIEH3aXK.

CrissHuid (acaj — 1ie IpeKpacHe pIlICHHS, 10 MOENHYE 1 3B’sA3y€ B OJIHE T'apMOHIWMHE IIiIe
BHYTPILIHI TpocTopu OyiBimi, fioro dacas, i HOro 30BHIIIHE OTOYCHHSI.

CrxussHni  (pacaj TPOEKTOBAHOTO TOTENBHO-PECTOPAHHOTO KOMIUIEKCY BiIoBinae obOpaHOMY
CTHJIIO, aJKE€ CKJIO € XapaKTePHUM MaTepiajoM sl CTHITIO MiHIMali3M, a TaKoX YyJ0BO BIIUCYE OYyIiBIO
TOTCII0 y HAaBKOJIMIIHE CEPEJOBHUINE 1 BIJMOBIA€ KOHIEMHINI EIITHOrO EKOJIOTIYHOIO TOTEIBHOIO
KOMILIEKCY.

TakuM dYHHOM, MOXKHA 3pPOOWTH BHCHOBOK, IO TPOEKT JAaHAMA(PTHOTO AW3AiHY BIATOBiac
KOHIICMIIiI TOTEILHO-PECTOPAaHHOIO KOMIUIEKCY Ta MICTHTh YCi HEOOXiIHI €IeMEHTH IJisi €CTETHYHOTO
3aI0BOJICHHSI TOCTEHN.

Inan srcumnosozo ghonody

JKutnoi npuMinieHHss OynyTh 3HaxoAuTHcs Ha 2-5-My moBepxax. BigmoBigHo 1i moBepxu
MaTHMYTh aHaJIOTi4HE TUIaHyBaHHs. [lIaHyBanbHY CTPYKTYpY >KHTJIOBHX MOBEPXiB MPOEKTOBAHOTO
TOTEIBHO-PECTOPAHHOTO KOMIUIEKCY IPEICTaBICHO Ha PHC. 3.

83y

10 10 ‘ f 9

I-micHuit Homep — 18 m° 4a-micHiii Homep — 50 m? 6Komipunna — 9,8 M2 . o 5 5
. " = sy o N . " q 9 JlipT cayxboBHii — 6 M2
2-MicHHIT HOMep — 23 M? 46-micHHIT HOMep — 60 M? 7J1idT s rocreit — 4 M2 3 2 o
REL > - 5 e g 5 10 JTipT BaHTa)HMIT — 5,5 M?
3-micHHiT Homep — 40 M? SIIpesnaeHTchkuii Homep — 70 M? 8 Cxomm uts rocreii — 6 M?

Puc. 3. IlnanyBajibHa CTPYKTYpPa *KMTJIOBUX NMOBEPXIiB

Ha xoxHOMY *KHUTIOBOMY MTOBEpCi Oyie PO3MIILIEHO:

— 2 OJHOMICHHX HOMEpH KaTeropii cranaapT (IUIOIIa KOKHOTO HOMEPy CTAHOBHTH 18 M2);

— 14 IBOMICHHX HOMEpIB KaTeropii MOKpAIeHHii (IUTOMA KOYKHOTO HOMEpY CTAHOBHTH 23 M°);

— 3 TPLOXMiCHi HOMEpPH KaTeropii HamiBIIOKC (ILIOMIA KOXHOIO HOMEpPY CTaHOBUTE 40 M%);

— 4 4OTHPUMICHI HOMEpH KaTeropii TIOKC (ILIOMA KOXKHOI0 HOMEpY CTAHOBUTH 50 M°);

— 3 4OTHPUMICHI HOMEPH KaTeropii TIOKC (ILIOMA KOYKHOT0 HOMEpY CTAHOBUTH 60 M°);

— 1 mpe3upenTchKuit HoMep wiomero 70 M.

OCKiNbKH XUTIOBI HOMEpH OyAyTb pO3MilleHi Ha 4 moBepxax, TO 3arajbHa KUIbKICTh HOMEpIB
(Homepumii (oHa) craHoBuTh 108 HOMeEpiB, 3 HHMX: 8 OJHOMICHHX CTaHAApTIB, 56 JIBOMICHHX
MTOKPAIIeHNX HOMEPiB, 12 TPhOXMICHUX HAIIIBIIFOKCIB, 28 YOTHPUMICHUX JIOKCIB Ta 4 MPE3UICHTCHKIX
HOMEDHU.
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KpiMm Toro, Ha KOXHOMY >XHTJIOBOMY MOBepci mnepeadadeHO: 2 KOMIpYMHH IS 30epiraHHs
pEMaHeHTy Ta YHCTOi OiTM3HM (III0IIa KOXKHOI KOMIpYUHH CTAHOBHTH 9,8 M?), 2 TH 1T TOCTeH, CXou
JUTSL TOCTEH, KOpUAOD, 2 ciyk00Bi JiTH Ta 2 BaHTaXKHI JTiQTH.

Knonku nmitiB, pydku aBepeit, meOii, BUMHUKadi, MyJbTH AWCTAHLIAHOTO KEpyBaHHA Ta iHILI
MPEeIMETH, IO SIKUX YacTO TOPKAIOTHCSA, MOBHHHI OyTH HAJEKHUM YHHOM OYHINEHI Ta Ae3iH(ikoBaHi
MICIIsT KOXHOTO BUKOpHcTaHHS. KpiM Toro, Ae3iHdikyrodi 3acobu uid pyK 3aBKIU MOBHHHI OyTH Mif
pyKoro abo B HasiBHOCTI y TocTelt [12].

J5ii mpoOeKTOBaHOTO TOTEIbHO-PECTOPAHHOTO KOMIUIEKCY Oyino oOpaHo HaHOiibIIl MOMIUpEHY
CIPOMICHY KOHQITypallito >XUTIOBHUX IOBEPXiB Yy BHIUIAMAI TNPSIMOKYTHHKA, a TakKoX Oymo oOpaHO
KOPUAOpPHY 3arajbHy pO3IJIaHYBaJbHY CTPYKTYPY JKMUTJIOBHX IOBEPXiB 3 OJHHM 3arajbHUM JOBTUM
KOPUIOPOM.

OCHOBOIO IJIaHYBAJIbHOI CTPYKTYpPH >KUTJIOBOIO IOBEPXY € DA PO3IUIAHYBAIbHUX €JIEMEHTIB
(HOMEDPIB), IO MOBTOPIOIOTHCS. Homep — me enemeHTapHa XHUTIOoBa (Gopma, MO 3abe3rnedye OCHOBHY
(dyHKLII0 pekpeaniiHoro 3aKianay — HaJaHHsS THMYacoBOTO KUTIA [§].

OOnagHaHHA KUTIOBHX HOMEPIB — II€ OpraHi3amis BHYTPIIIHBOTO MPOCTOPY Y HOMEpi, Mo
MOBHHHA 3a0€3MeYnTH KOM(GOPTHI YMOBH TPOXKMBAHHS TOCTEW 1 3pydHE OOCIYrOBYBaHHS IIEPCOHAIOM
roTelo. 3arajJbHuil KoM(OPT BHYTPIIHBOTO MPOCTOPY HOMEpa BKII0YAE (DyHKIIOHATBHUHN, €KOJIOTTYHHN
i ecrernunmii komdopt [9].

OyHKIIOHATEHANR KOMQOPT peami3yeThCsl 3pYUHICTIO BHKOPUCTAHHS OY/b-SIKOTO TPUMIIICHHS y
HOMeEpIi 1 3MIHCHEHHS YCiX (DYHKI[IOHAIBHUX TPOIECIB KUTTEMISUILHOCTI JIIOJUHA — 3a0€3MEUYCHHS CHY,
Xap4yBaHHs, BIINOYHHKY, 0COOMCTOI TirieHH, AiI0BOI 3ycTpiyi [4].

PamionansHO criaHoBaHUi Ta 3a0e3nedeHnid HeoOXiTHUM OOJIaJHAHHSIM HOMED BiJirpae CyTTEBY
pons y peHTabenbHOCTI TroTenro. JloTpuMaHHS BHUMOT MIOAO PO3MIpIB, CTPYKTYypH (DYHKI[IOHATHHUX
NpUMillleHb Y HOMepi BimoOpakaeThCsi HA HOro 0OCIyroByBaHHI, MOTOYHHUX BHUTpaTax, aMOpTH3allii,
PEMOHTI, HalToNOBHIimE y 3a0e3meueHHi KoM(pOPTHOTO TepeOdyBaHHS TOCTeH — BUpIMANbHAN (pakTop y
MPe3eHTa0eIBHOCTI TOTENHO [5].

VYci HomepH 00NaiHaHI ONTUMAILHUM Ha0OpOM MeOJTiB 1 ycTaTKyBaHHS, IO 3a0e3nedye 3pyYHicTh
BUKOPUCTAaHHS CaMUX HOMEpIB, TUIAHYBaHHS YyCiX NMPOEKTOBAHWX HOMEPIB BHKOHAHO BIJIMOBITHO JIO
BUMOI' II0/I0 OCHAIIEHHS Ta IUIOLI HOMEpa, a TaKOXX YCi HOMEPH BHKOHAHI B OJHOMY €IWHOMY
CTHIIi MiHIMATi3M 3 €KOEeJIEMEHTaMH, IO BIAMOBiAa€ KOHIEMII TMPOEKTOBAHOTO S5-31pKOBOTO
€KOJIOTTYHOTO TOTEIHHO-PECTOPAHHOTO KOMILIEKCY.

Kpim Ttoro, mns rapantii 0e3meYHOr0 MPOXHMBAaHHS y HOMEpPax, IUIAHYETHCS BHKOPHCTOBYBATH
IHHOBAIIHY aHTUMIKPOOHY TexHoJorito ¢ipmu «Micro-fresh», sika 3acTOCOBYETHCS 1O TOMYIIOK Ta
KOBIp Ha Micii BupoOHuNTBA. [l edexkTuBHA 1 JOBroBiYHa AHTHUMIKPOOHA TEXHOJIOTIS 3aXHUIIAE
MOCTUIbHY O1TM3HY Bijl MOMIUPEHHSI KOPOHABipyCy, BOuBatoun Oinbiie 80% OakTepil, Hixk HeoOpoOIeHu
TEKCTHJIb, i Ma€ 10 99,99% e(heKTUBHOCTI NPOTH LIKiUTHBUX MATOreHHUX MiKpoopraHi3mis [12].

Inan aominicmpamusHux npuminjeHsv

3HaHOMCTBO TOCTSI 3 TOTEJIEeM IOYMHAETHCS 3 BECTUOIONIO, TOMY IijJ Yac MPOEKTYBaHHS
TOTEJIFHOT0-PECTOPAHHOTO KOMIUIEKCY IUIAHYBAHHIO BECTHOIOJISI, PO3MIIIEHHIO B HBOMY OOJIaZHAHHS I
oprasizarlii ciy»0, XyZ0KHbO-€CTETUIHOMY 0(pOpPMIIEHHIO Ha/laBajacs 0COOJIMBa yBara.

lonoBHMI BXiJM TOTENIO JUISl TOCTEH PO3TAIllOBaHWM 1Mo meHTpy Oyxiemi. Onpasy 3 BXOIy TicTh
onuHs€eThCs Oinst cronuka penentii. TyT maHyeTbcs BUKOPUCTOBYBATH €JIEKTPOCTATHYHI PO3MUIIOBAYI
Ta ynbTpadioneToBe CBITIIO I Ae3iH(EKLii TOBEPXOHb Ta MPEIMETIB.

JliBopyu Bim perienifii 3HaXOAAThCS ABa JIGTH A rocred, a Takok cxoau. [losamy peremiii
po3MillieHo KaOiHeT AMpEKTOopa, OyXrajaTepilo Ta KaOiHeT Jjiikaps. 3 JABOX CTOPIH BiJl BXOAY y rOTEJb
nepenbadeHo aBi rapaepobHi (Maibke 4 M° MIOI[A KOKHOI), OCKITBKH OIS HUX PO3TAIIOBAHO BXOMIH JIO
pecTopaHiB. 3araipHa IIOMA BECTHOOMIO 3 YCiMa MPUMIICHHSIME CTAHOBHTD 95 M°.

locTi MallOyTHLOTO TOTENHHO-PECTOPAHHOTO KOMIUIEKCY MATHMYTh 3MOTY XapuyBaTHUCS Y JIBOX
pecTopaHax TOTEI0, 30KpeMa, rependadeHo MBEIACHKUIN CTUT JUIS CHIJJaHKIB Ta CTOJUKHU JUIA O0iliB Ta
Beuepb. KpiM Toro, mocimyramMu pecTopaHy 3MOXKYTh CKOPHCTATUCS HE TUIBKM MEIIKaHIL TOTENI0, aje i
TYPHCTH, SIKi BiIIIOYUBAIOTh HA KypOpTi byKkoBes.

OCKiNbKM TPOEKTOBAHUHN TOTENBHO-PECTOPAHHUN KOMIUIEKC OJHOYAaCHO MOXe NpUHHATH 292
ocobu, TO MJIOIIa PECTOPaHiB MPOEKTOBaHA TAKMM YHHOM, 11100 MOI'TH OJHOYACHO NPUIHATH YCiX TOCTEH.
Omxe, mwioma | 3ay pecTopany CTaHOBHTB 355 M, Ha KYXHIO BiZBEICHO TepuTopito miomero 111 m?,

VY 3ami pecropaHy mepembadeHo: 8 IBOMICHHX CTOJHKIB; 19 YOTHPHOXMICHUX CTONHKIB, 10
IIECTUMICHUX CTOJIMKIB; 4 BOCBMHMICHUX CTOJHKIB; 2 BOMpaNbHI JUIs TOCTEH (ILJIOIIAa KOKHOI CTAHOBUTH
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12 M%); moBepXHi I WIBEICHKOrO CTOMY; KOMOIM JUIS 30epiraHHs CTOJOBMX MPHGOPIB Ta CTONOBOI
Oimm3Hm; Oap Ta 6apHi CTIBIII.

Tepuropito KyxHi MOAUICHO HA TapsS4Uid Ta XOJIOJHUH LEXH, KOKEH OCHAIICHUH YCIM HEOOXITHUM
o0agHaHHAM — TyXOBi TIedi, MOBEPXHi I MPUTOTYBaHs CTPaB, yMHBaIbHUKH, XOJIOAUIBHUKY Ta THIIE.

V roreni nependadeHo KoHGEpEeHIT-3aJ, TIJIaH SIKOTO HaBeAeHO Ha puc.2.7.

[Inoma xoHdepenm-3amy cranoButh 107,81 M. Ha tepuropii KOoH(epeHII-3any nependadeHo 8
PAAIB CTLNBLIB, 3arajbHOI0 MICTKIiCTIO 48 0ci0, a TakoX 2 BEJIMKHX €KpaHH IJsl mpe3eHTanii, 2 poboui
CTONM IJIsl JAEMOHCTpalii HAOYHOro Marepiany, 30HY IS KaBH-OpeiKy, mady 3 KHUraMu Ta Ajs
30epiranHs JOKyMEHTIB, KOMiIOBaJIbHE 00IaTHAHHS.

bisnec-nnan npoexmoganozo 2omenbHo-pecmopanto2o KOMNieKcy

Pestome OizHec-Tutany. MeToro peanizamii MpOEKTY BHUCTYHAa€ CTBOPEHHS TOTEIb-PECTOPAHHOTO
KOMIUIEKCY €KOJIOTIYHOTO CIpsIMyBaHHS y KypopTi bykoBens. MaiiOyTHil 3akman Oyae po3paxoBaHUN Ha
108 HOMEpiB (292 wmicup) ISt IPOKUBAaHHSA BiABiMyBadiB. HamaBaTi MOCIYTH IUTAaHYETHCS Y BUCOKOMY
IHOBOMY CEIMEHTI.

3aBOaHHS IPOEKTY:

1. CrtBopeHHS TOTENHFHO-PECTOPAHHOTO MiAMPHUEMCTBA 3 BUCOKUM PiBHEM PEHTa0EIhHOCTI.

2. OtpuMaHHS IPUOYTKY.

3. 3am0BoJIEHHS MOMUTY CIIOKUBAUi Ha PO3MIllIEHHs B KOM(OPTHUX YMOBaX KypopTy.

4. Tlomyk i yKIIaJeHHS JOTOBOPY 3 IHBECTOPAMH.

3aranpHuUll TEPBUHHUE 0OCST (iHaHCYBaHHS, HEOOXiMHHWH MJsl peami3amii JaHOTO TPOEKTY,
omuiHtoeTbes B 76 280 000 rpH.

TepMiH OKYITHOCTI TIPOEKTY — 5 MICHIIIB.

XapakTepucTHKa MUTH0BOTO puHKY. OCHOBHI TPYITH CIIOKMBAYiB, Ha AKi HAIlIJICHUN TIPOEKT:

1. JIimoBi TypuCTH — OCOOJIMBUH CErMEHT KIIEHTIB TOTEIBHUX MiANPHEMCTB, IO 3HAYHO
BIZIPI3HSAETBCA Bi CErMEeHTa TYpPHUCTIB, SKi MOAOPOXKYIOTH 3 METOI BimmouuHKy. JlinoBi TypucTH
3YMUHSIOTBCS y TOTENsAX He Hibkdue 3 3ipku. HamaHHS mpuMImieHHsS A MPOBEIACHHS Pi3HOMaHITHHX
JTOBHMX 3aXO0JiB — KOH(EpEeHIIii, CeMiHapiB, HABUYAILHUX 3aHSITh, BUCTABOK 1 MpE3eHTallill MOXKe CTaTh
ICTOTHUM JIPKEPEIOM 301IbIIECHHS IOXOIIB.

2. VIP-xiieHTH — 11€ MOXYTh OyTH TONITHYHI 1istdi a00 Oi3HECMEHH, BiZIOMi Jisidi MUCTENTBA, Ta
iHmi BrumBOBI Ioau. KpiMm 1p0ro, 3 4acoM B IF0 KAaTETOPil0 MOXKYTh MOTPAIUTH TOCTiMHI KITI€EHTH
TOTEJ0, Kl MPUHOCITh HOMY CYTTEBUH JIOXiJ. 3arajbHe B JaHI KaTeropii KIIE€HTIB — Ii¢ IiJBUIICHA
BHUMOTa JI0 SIKOCTI OOCIIyrOBYBaHHs, oTpeda B JOJATKOBHUX, YaCTO OLIBII JOPOTHX IMOCTYyrax, i BUCOKa
TUIaTOCTIPOMOXHICTE. Poborta 3 VIP-kimieHTamu B roTeni nependadae (iHAHCOBY Ta iMiIPKEBY BHUTONY:
BOHH TPUHOCATH 3HAYHO OLIBIINHI J0X1J 3apa3, a TAKOXK aBTOMATHYHO ITiJIBUIIYIOThH IMiJ[K TOTEJII0 CBOIM
NPOKUBAHHSM B HHOMY.

3. IHO3eMHi TypHCTH JaHa KaTeropis TOCTel, KpiM MOBHUX OCOOJIMBOCTEH, MO)KE MaTH BU3HAYEHI
KYJIBTYpPHI OCOOJHMBOCTI, yrmomoOaHHS B XapuyBaHHI 4Yd BUMOTH J0 HOMEpIB, iHIII OYIKyBaHHI NpH
CHIJIKYBaHHI 3 TEPCOHAIOM. SIKIIO TOTEdh MOYHMHAE NpUHMATH y cede 1HO3EMHHX KIIEHTIB, HOMY
MOTPIOHO PO3pOOUTH OKpeMi JOAATKOBI MpOIeNypyd Ha Taki BHMangkd. Bcro iHpopMariiio: Tabnuykwy,
BUBICKH, BKa31BHIKH, MEHIO, BCI HaJIaHi TEKCTOBI MaTepiaal MaloTh OyTH TMepekiaieHi Ha MaKCUMAIIbHO
MOJJIUBY KUIBKICTh MOB. SIKIIO 1€ MOXIHBO, OOCIYrOBYBaHHS 1HO3EMHHX TOCTEH B TOTeNi MOBHUHEH
3MIMCHIOBATH MEHEDKEp 31 3HAHHSIM MOBH, 1 BIITOBITHO MOBOO KITi€HTA.

4. Monoap — 10 JaHOI KaTeropii 3apaxoByBaTHMMYThCS Mosofi jroau Bikom 10 30 pokis. s
BOT'O CETMEHTa XapaKTepHa BHCOKA TYPUCTChKa aKTHBHICTh B CHIIy TParHeHHs MOJOJUX JIOJEH 110
CIIJIKYBaHHS, MI3HAHHSI 1 HASSBHOCTI BUIBHOTO Yacy.

5. Typucth, Ki OJOPOXKYIOTh 3 AITBMH — A0 JaHOI KaTeropii 3apaxoBYyBaTUMYTbCs OaTbKH, SIKi
BiJIIOYUBAIOTH 3 JAITBMHU BIKOM J10 14 poKiB.

3rifHO OpraHi3aliiHOro IUIaHy, JUIs HAIIOBHEHHS IITaTy HEOOXimHO 58 MpalliBHUKIB, BU3HAYCHO
KpHUTepii HaiiMy Ta po3po0JIeHO TIIaH MiATOTOBKH (haxXiBIIiB.

Po3pobnennit inBecTuniiianii mian (tadmn. 1), po3paxoBaHo (GOpMyBaHHS Ta PO3MOILT NPUOYTKY
nignpuemcta (tabm. 2), nposeneHo SWOT-aHaii3 roTelIbHO-PECTOPAHHOrO KOMIUIEKCy (Tadi. 3), a
TaKOXX PO3POOJCHO MATPHIIO B3a€MO3B’S3KIB CHJIBHHMX 1 CJIa0KUX CTOPiH, MOXJIHMBOCTEH Ta 3arpo3
(tabm. 4).

Takox y maHoMy TOCHIKEHHI PO3poOJICeHO oOlepamiifHuil TutaH, OI0KET BUPOOHUIITBA, SKHMA
BiZIOOpakae IIaHoB1 00CATH TOXOy TIPH 3aBaHTaxXeHOCTI 50% Ta BUpYUKY (BAIOBHI JIOXI).
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Tabnuys 1
IuBecTHHiiiHMIT IUIAH
1.HeoOopoTHi akTuBU Cranom na 1.BnacHwuii kamitan Cranom na
01.01.2023 01.01.2023
1.1 3emenbHa ginsgHKa 13300000 | 1.1 CraryTHHH Kamitan 76 280 000
1.2 ByziBenbHi MaTepiaiu 54 000 000
1.3 MeGui Ta IpeAMETH ICKOPY 1 500 000
1.4 Komm’roTepHa TeXHIiKa Ta 150 000
mporpamMHe 3a0e3meueHHs
1.5 TloOyToBa TexHika 1 500 000
1.6 Kyxonne obnagHaHHS 4 000 000
1.7 Baceiin 450 00
1.8 ExpaH ansi KiHOTeaTpy 200 000
1.9 TenicHu# KOpT 180 000
Pa3zoM HEOOOPOTHUX aKTHBIB 75280 000 | Pa3zom BiacHOTO KamiTamy
2.000pOTHI aKTUBU 2.3000B’s13aHHS
2.1. I'pomroi xomti 1000000 |21 -
Pa3oM 000pOTHHX aKTHBIB 1000 000 | Pazom 3000B’s13aHb -
3.3aranpHa moTpeda B aKTUBaX 76 280 000 | 3.3arampHa moTpeba B Kamitani | 76 280 000
Tabnuys 2
Po3paxynox ¢opmMyBaHHA Ta Po3noaity NpudyTKY HiAMPUEMCTBA
[Toka3HUKH Micsiup (TpH) Pik (rpH)
Bupyuka (oxin) 19 639 380 235 672 560
I1JIB Ta 30pu 1401 412 16 816 944
UwrcTuid 10Xij 18 237 968 218 855 616
Co0iBapTicTh 1379 061 14 320 132
Banosuii mpubyTok 16 858 907 204 535 484
Tabnuys 3

SWOT-anaJii3 roreJibHO-peCTOPAHHOT0 KOMILIEKCY

Crnalki cTopoHH
3HayHI IT0YaTKOBI BKJIAIEHHS

CuIbHI CTOPOHH
Burinne po3ramryBanHs
VHiKaJIbHA KOHLEILISA IOTEI0
[II1pokuii CIIEKTP MOCIIYT, 1110 IPOIOHYIOTHCS
Bucoxka xBamidikariis mepcoHany
PozymHa 11iHOBa MoTiTHKA
Bucoka sikicTs 00CTyroByBaHHS

3MEHIICHHS  IOJATKOBOTO  HAaBaHTAKECHH:I Ha
IJIaHOBHH PiK BIAKpUTTS y (2023 pik)
MOKJIMBOCTI 3arpos3u

CkJnaiHICTh BXO/y Ha pUHOK
HasBHicTh BennKoi KiTbKOCTI KOHKYPEHTIB

KymiBenbHa ClIpOMOKHICTh TIOTCHIIIHHUX KITIEHTIB
CtBOpeHHs1 poOOUYUX Micllb
CrupusTIMBUH IHBECTHLIIHHUN KJTiMaT

BucnoBku. Exonorizailisi TOTeIbHUX MOCIYT Y CY9aCHHX YMOBaxX HaOyBa€ BEJMKOTO 3HAYEHHS Y
3B’S3KY 3 HEOOXiAHICTIO 30€peKeHHs JOBKIJUIS, 3pOCTAaHHAM MOIMUTY TYPUCTIB Ha €KOJIOTIYHO Oe3meyHi
NOCIIYTH 1 ToBapH. BinoBigHO 10 MOCTaBIeHOT METH BIEpIIEe PO3POOJICHO MPOEKT FOTENI0 €KOJIOTTYHOTO
CTIpSIMYBaHHsI 3 YpaXyBaHHSM HOBITHIX TEXHOJIOTIH, SIKi MOXKYTb 3a0e3MeunTr Oe3eKy TYpUCTIB i Jac
nepeOyBaHHS Ha BIAMOYMHKY. Pe3ynbTaty JOCHKEHHS MOXXYTh OyTH BHKOPHCTaHI JUisi 3aJI0OBOJICHHSI
3pOCTAIOUOro MOMUTY TYPHUCTIB Ha PO3MIMIEHHA y KOM(OPTHHX Ta Oe3MeYyHHX YMOBax Ha KypopTi
BykoBeis.

CyKkyIHICTh 3aXOiB HaBEIEHWX Y AaHiii poOOTi 3maTHI 3a0e3MEUYMTH TOTPUMAHHSA CTpaTerii
CTaJlor0 PO3BUTKY TYpHM3My Ta B CBOIO 4epry 3J4aTHiI MO3UTHUBHO BIUIMHYTH Ha PiBEHb €KOJIOTi4HOL
0e3meKu periony.
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Tabruys 4
Marpuisi B3a€EMO3B’A3KiB CHJIBHHUX i CJIA0KUX CTOPiH, MOKJIMBOCTEN Ta 3arpo3
MoxIMBOCTI: 3arpo3su:
1. KyniBenpHa cipomoxHicts | 1. CkilagHICTh BXOTy HA pUHOK
MOTEHLINHNUX KITIEHTIB 2. HasBHICTH BEIHKOI KIIbKOCTI
2. CtBOpeHHsI poOOUYUX MiCllb | KOHKYPEHTIB
3. CupusSTIuBHN
IHBECTUIIIHNUN KJIiMaT
CunbHi CTOPOHH 5-1: Po3ymHa niHoBa nomituka | 7-1: 3MeHIIEHHS OJJaTKOBOTO
1. Burigne po3rauryBaHHS BiJNIOBiZIa€ KyMiBeNbHIN HaBaHTakeHHs y 2023 poui
2. YHiKajapHa KOHIICTIIS TOTEI0 | CIIPOMOYKHOCTI IMTOTSHITITHIX CIIpUATHME BUXOIY Ha PHHOK
3. lllupokuii CEKTp MOCIYT, IO | KIIIE€HTIB 2-2: YHikanpbHa KOHIEISA
MPOTIOHYIOTHCA 4-2: HeoOXigHICTB TOTEJIO JIO3BOJIUTH BUALTUTHCH
4. Bucoxka xBamidikartis BHCOKOKBaTI(hiKOBAaHUX cepen BeJIMKOi KiTBKOCTI
MepcoHaIry MIPAIiBHHUKIB CIIPUSTHME KOHKYPEHTIB
5. Po3ymHa 11iHOBa MOJTITHKA CTBOPEHHIO HOBHX POOOYHX
6. Bucoka sKicTh MicLb
00CITyroByBaHHS 1-3: Burigae po3ranryBaHHS
7. 3MeHIIEHHS IOAATKOBOTO 3YMOBIIIO€ CIIPUSTINBHN
HABaHTa)XKCHHS Ha IJIAHOBUH PiK | IHBECTHLIAHHUN KITiMaT
BiIKpuTTs y (2023 pik)
Cnabki cTropoHH 1-4: 3rayHi TOYaTKOBI 1-1: 3rayHi KamiTaMOBKIAICHHS
1. 3HauHi TOYATKOBI BKJIaJCHHS. | BKIJIAJCHHS MOXYTh € MIEePEUIKOJI0I0 BUXOTy Ha
YCKIIQJIHUTH TTOIITYK PHHOK
iHBECTOpIB

B pesynbrari HanucaHHS JaHOI mpail BiJMOBIIHO JO MOCTABJICHOI METH OYJIO BHPIIICHO Taki
3aBIaHHS:

— OOrpyHTOBaHO BHIOp TEpHUTOPIl Ui TNPOEKTYBaHHS TOTEIHLHO-PECTOPAHHOTO KOMILIEKCY
«Orangeriey;

— po3po0iieHO PYHKITIOHAIbHE 30HYBaHHS TOTEILHO-PECTOPAHHOTO KOMILIEKCY «Orangeriey;

— CTBOpEHO JNaHAmadTHAN AU3aiiH rOTeNbHO-PECTOPAHHOTO KOMIUIEKCY «Orangeriey;

— CTBOPEHO IUIaHYBAIbHY CTPYKTYpPY KHTIOBOTO (OHIY Ta pi3HUX KaTeropiii HOMEPiB TOTEIBHO-
pectopaHHoro komruiekcy «Orangeriey;

— CTBOPEHO IUIaHYyBaJIbHY CTPYKTYPY aJAMIHICTPaTHBHUX NPHUMIILICHb;

— po3pobiieHo Oi3HEeC-TIIaH MPOSKTY.

OTxe, MOXHA MiJICyMyBaTH, M0 peali3allisi MPOEKTY EKOJOTIYHOTO TYPHUCTUYHOTO KOMILIEKCY
«Orangerie» Ma€ SIK €EKOHOMIYHUH, TaK 1 colialbHUM eeKTH, a CTBOPEHI TyPUCTUYHI MPOAYKTH Ha HOro
0a3i MoBMHHI NOMYJsIpU3yBaTH YKpaiHchbki Kapmaru sik eKoTypUCTHYHUI HAanpsSMOK Ha MDKHapOIHOMY
PUHKY TYPUCTUYHUX TOCIIYT.
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S. Kachala

Ivano-Frankivsk National Technical
University of Oil and Gas

ECOLOGICAL ASPECTS OF PLANNING AND DESIGNING TOURIST COMPLEXES
USING INFORMATION TECHNOLOGIES

The principles of sustainable development and the foundations of environmental protection are a
priority for the development of the tourism industry, so hotels should promote a responsible attitude to the
environment among vacationers, restore ecosystems and use recycled materials. The purpose of the work
is to create a project and business plan of an ecological 5-star hotel and restaurant complex in Bukovel,
taking into account innovative technologies to ensure the safe stay of guests in the complex. Ecohotel is a
temporary accommodation facility, which, on the one hand, provides tourists with a wide range of
services, and on the other — minimizes the negative impact on the environment. Greening of hotel services
in modern conditions is of great importance due to the need to preserve the environment, growing demand
for environmentally friendly services and goods. According to the set goal the following tasks of work are
defined: to substantiate a choice of the territory for a complex; to characterize the functional organization
of the complex; create a landscape design of the selected area of the complex; develop the planning
organization of housing stock; substantiate the planning of administrative premises and areas of cultural
and household services; develop a business plan for the project. To achieve this goal the following
methods were used: analysis and synthesis, method of theoretical generalization, systematization of
domestic and foreign literature, method of expert evaluations, calculation method, modeling, design. For
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the first time, an eco-friendly hotel project has been developed, taking into account the latest technologies

that can ensure the safety of tourists while on vacation. The research findings can be used to meet the

growing tourists’ demand for accommodation in comfortable and safe conditions in the resort of Bukovel.
Keywords: ecological aspects, greening, design, tourist complex, pandemic.
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®LIOCO®ISI, EKOJIOTTYHA ETUKA TA CTAJIMA PO3BUTOK

B nmanifi cTaTTi PO3MIISIHYTO POJb, MICIIE Ta 3HAYCHHS HA Cy4aCHOMY €Talli PO3BHTKY JIFOJICTBA
OJTHOTO 3 OCHOBHHX PO3IUTIB (iocodii — eKOMOTiYHOI €THKH, HayKH SKa BUBYAE MOPATHHHI ACTIEKT
CTaBJICHHS JIFOAWHU (CYCHIILCTBA, JIIOJCTBA) A0 npupoau. [lokazaHo, mo Ha mo4aTky 70 pokiB MUHYJIOTO
CTONMTTS y 3B’SA3KYy 3 HApOCTaHHIM COIIaJbHOI HECIPaBEeIHBOCTI (HEPIBHOMIPHHM PpO3MOILIOM
npuOyTKIB Ta pocToM OigHOCTI B KpaiHaX, sIKi PO3BHBAIOTHCS), a TAKOXK JETPajallicro AOBKIUIS, IO
HETaTHBHO BIUIMHYJIO Ha 370POB’S JIOJCH, B MEpPEeJOBUX yMax JIIOJCTBAa BHHUKJA MOTpeda po3poduTH
MIPUHIIMIIOBO HOBY CTPATETiI0 PO3BUTKY JIFOJICTBA — PO3BUTOK CYCITIJILCTBA Ma€ BigOyBaTHCS 32 YMOBHU
30epesxeHHs mpupoan. Jist o3HaYeHHSs 1i€i cTparterii 0yJio BBEJEHO MOHSTTS «CTaluid PO3BUTOK». MeToro
CTAaTTi € IOKa3aTH, IIO peam3allis CTpaTerii CTazoro PO3BHTKY- OCHOBHOI TapagurMu PO3BHTKY
cycminbeTBa B 21 CTONITTI HEMOXIIHMBE 6e3 (OpMyBaHHs y JIOACH HOBOI (inocodil MUCICHHS Ta i, W0
€ OJHMM i3 3aBJaHb CKOJOTTYHOI CTHKA. B CTAaTTi BHKIaJCHO I'STh TOJOBHHMX MPHHIMMINB KOHICTIIIT
CTaJIoro PO3BUTKY. TaKoXK PO3IIISIHYTO peatizallisi KOHIICMIl CTaIoro po3BUTKY B YKpaiHi Ha TPUKIaIi
aHanisy nporpamu Crparerist cTajoro po3BUTKY «Ykpaina -2020». CTpaTeriﬂ nepe/:[6aqa€ 4OTHPH
OCHOBHI BEKTOPH PYXY: BEKTOP PO3BUTKY; BEKTOP Ge3neKu; BEKTOp BiNOBINAIBHOCTI; BEKTOP TOPOCTI.
Hns peamizanii Crparerii npuiHATO pillleHHS po3p061/m/1 3aKpiNUTH Ha 3aKOHOJIABYOMY piBHI Ta
peamizyBatu 62 pedopmu Ta mporpamu, Hux 10 TMEPUIOYEProBUX, a TAKOXK BH3HAYCHO KITIO4OBI1
MOKAa3HUKH TI0 KOXKHOMY BEKTOpY pyXy. Peamizamis crparerii ctasioro po3BUTKY Ma€ ETHYHHN 3MICT i
HEMOXJIHBA 0e3 3CYBY I[IHHICTHHUX OPi€HTAIIiH JIIOEH 1 11e OJHE 3 3aBJIaHb €KOJIOTIYHOT €THKH.

KarouoBi cjoBa: cranuii po3BHTOK, ¢inocodis, eKoJoriuHa eTHKa, CTpareris, Ierpaiaiis
JOBKIJUISA, BEKTOPH PYyXY.

IlocTanoBka mpodsaemu. [nobamizariis comiadbHUX, KyJIbTYPHHX, €KOHOMIYHUX 1 IMOJITUIHUX
NPOLIECIB B CyYyaCHOMY CBIiTI TOpSJ 3 MO3UTUBHUMM BEKTOPAaMH PO3BHUTKY CYCIJILCTBA IPHUBEIA 10
BUHHUKHEHHS psy CEpPHO3HMX MpoOJieM sIKi JiCTadd Ha3By TJIOOAILHUX TNPOOJIEM Cy4acHOCTI —
€KOJIONYHUX, JAeMorpadidyHux, BIHCHKOBO-TIOJITHYHUX, €THYHHMX Ta IHIIMX. YCI i MmpoOieMu Iyxe
Ba)KJIUBI U1 CHOTOACHHS ¥ MaiiOyTHbOr0. ToMy U1 rIMOIIOro po3yMiHHS LUX Npo0jeM, B TEpIy Yepry
€KOJIONYHOI Ta €TUYHOI OyjI0 OM JOIIIBHMM PO3IJISHYTH iX 3 TOYKM 30py ¢igocodii, sika J03BOJISLE
palioHaTbHUMH 3aC00aMH CTBOPHTH MPAHUYHO y3arajbHEHY KapTHHY CBITY i Miclie JHOIUHA B HboMY[1].

MeTo10 €TaTTi € MOKa3aTH, WO peaji3allisl cTparerii CTaJoro Po3BHTKY- OCHOBHOI MapajaurMu
PO3BHTKY cycminbeTBa B 21 cTomiTTi HeMoxiuBe 0e3 hopMyBaHHs y oneil HOBOI dinocodii MUCIEHHS
Ta JIi#, 110 € OJHMM 13 3aBJaHb €KOJOTTYHOT ETHKH.

BukiaaeHHss oCHOBHOro marepiany. 3arajibHi HOHATTS mpeaMetry «pimocodis». Dinocodis
(maB.-Tp. — mOOOB 10 MYOpPOCTi) Ile¢ — JAWCHUWIUIIHA, I[I0 BHUBYaE HAWHOUIBIN 3arayibHi CYTTEBI
XapaKTePUCTUKK Ta (YHIAMEHTaJIbHI HPUHIUIM PEajabHOCTI W Mi3HAHHSA, OYTTS JIFOJAMHHU, BiIHOCUHH
JIOJIMHU 1 CBiTy, NP0 HaW3arajbHIlll CYTTEBI XapaKTEPUCTHKH JIFOJICHKOTO CTAaBICHHS IO IPUPOJIH,
CYCHUIBCTBA Ta AYXOBHOT'O JKUTTA y BCiX HOro OCHOBHHUX mHposiBax. Takox mix ¢inocodiero po3yMiloTh
(GopMy JIIOACEKOTO MHUCIECHHS, TeopeTuuHy (opmy cBitorisiay [2]. BeemenHs moHsTTs «dijmocodis»
MIPHITUCYETHCA TpelibkoMy Mmucauteaio [lidgaropy, a cnerediuHuii TUI 3HAHHS — HMOHATTA «dinocodis»
yBiB [lnaTon.

dinocodist, ik ocobdnuBa chepa JIIOACHKOro 3HaHHS 1 Mi3HAHHSA BUHUKJIA HA OCHOBI CBITOIJISATHHUX
MONIYKIB  Ta OpPIEHTAMIM JIOJWHHU, M0 IOCTAIOTh 3 TMOTJIAMY JIIOJICHKOTO >KHUTTEBOTO BHOOpPY Ta
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camocTBepIkeHHs1. OCHOBHUMHU po3aisiaMu ¢inocodii €; meradiznuka; emicTeMOIIOTis; €THKA; MO THIHA
(dhimocodist, ecrernka; jorika; Qimocodis cBimomocTi; dinocodis penirii; dimocodis MoBu. bimbmicTs
aKaJeMiYHUX HaNpsMKiB HAyKH, EPETUHAIOUNCH 3 (inocodiero, GOPMYIOTh OKpEeMi HAyKOBI HANPSIMKH:
¢inocodis Hayku, pinocodis npasa, Gpinocodis ictopii Ta iHMI.

Etnka — abo «wmopanvra ¢hinocoghis», OB’s13aHa 3 MUTAHHAM TIPO TE, SK JIOAMHA Ma€ YMHUTH B
pi3HMX 0OCTaBHHAX 1 UM MOXKHA B3araii 1e BU3HAYUTH. PO3PI3HIIOTH KIIACHYHI OCHOBHI Tally3l €TUKH —
METaeTHKa, HOPMAaTUBHA €THKa Ta MPHKJIaJHA eThka. [Ipo Te, B OCTaHHIN yac BHHHKIA Ta YCIIIIHO
PO3BHBAETHCA OKpeMa raily3b €THKH — L€ €KOJIOTi14HA €THKA.

[ToHATTA «eKoyoTivHA eTHKa» 0COOIMBOI aKTYaIbHOCTI HAOpaJo B OCTaHHIH Jac i 1ie OB’ 3aHo, B
nepury 4epry, 3 ria00aabsHUMU poOIeMaMHu JIFOJCTBa, 10 BUHUKIM B KiHII XX cropiuys. B3arami To, 3a
BU3HAYCHHSM, TJI00AbHI MPOOJIeMaMu JIFOJICTBA — II¢  MPOOJIEMH, IO CTOCYIOTHCS BCHOT'O JIKOJICTBA,
B3a€MUH MK KpaiHaMH CBITOBOTO CIIBTOBAPWCTBA, BIJHOCHH MIX CYCITUTHCTBOM 1 NMPHUPOOIO0, MTUTAHb
CIUTBHOTO PO3B’sI3aHHS MPOOJIEeMH pecypco3ade3nedeHOCTI.

OpnauM 3 HaileQeKTUBHIMMX NIUIAXIiB (CMOCOOIB) BUPILICHHS TIOOANBHUX MPOOJIEM JIOACTBA €
po3pobneHHs Ta peamizamis CTpaTerii CTaloro po3BUTKY.

Cranmif po3BUTOK — OCHOBHA TapagurMa po3BUTKY cycmiiabcTBa B XX cromitti ([lapagurma — me
HaOlp KOHIEMIii a0o MmAaOJOHIB MHCICHHS, BKJIIOYAIOYM TEOPii, METOIW JOCHIDKCHHS, CTAaHIApPTH Ta
iHIIE).

IcTopist mosiBM TOHATTS «cTanmuii po3BUTOK». Y 50-60-x pp. XX cT. pO3BUTOK IOJACTBA
MIOB’SI3yBaJIH JIMIIE 3 €CKOHOMIYHUM MPOTPECOM Ta 3pOCTaHHIM EKOHOMiuHOI eekTUBHOCTI. Ha mouaTtky
70-x pp. y 3B’sI3Ky 3 HECNpaBeIJIMBUM PO3MOALIOM MPUOYTKIB Ta 31 3pOCTaHHAM KiNBKOCTI OiHUX Y
KpaiHax, I[0 PO3BUBAIOTHCSA, MMUTAHHS COMIANbHOI CIPAaBEUIMBOCTI OYJIM BU3HAHI TaKWMH X BaKIMBUMU,
K 1 THTaHHS 3pOCTaHHA eKoHoMiuHOi edekrtmBHOCTI. [IpoTe 3pocTarode CHOKWBaHHS MPUPOTHUX
pecypciB MpU3BENO 10 Jerpajaiii JOBKUUIS ¥ HEraTHMBHO BIUIMHYJIO Ha 3J0pOB’s Jrojaeh. PeanbHOIO
3arpo30i0 craja mpodiieMa «MeX 3pOCTaHHS», Ha AKy y 1972 poli 3BepHYB yBary CcBITOBOI
rpoMaichbkocTi PumMchkwmii kiry6 [1].

[I[o6 yHMKHYTH €KOJOTiYHOI KpW3H, A0 KOHIEIii PO3BUTKY HEOOXiAHO OYJO BKIIOYHTH TPETIO
MeTy — 30epekeHHs TOoBKiUIA. Brnepie e nuranns Oyio nopymeHo Ha Kondepeniii OOH 3 goBkimis
moauan (1972, M. CTOKTONIBEM), SIKa BU3HAJIA aKTyaJ bHICTh €KOJOTIYHUX NPOOIEMATHKH Ta HEOOX1THICTh
CTBOPEHHS JII€BUX MDKHAPOJHUX MEXaHi3MiB JUisl 11 po3B’si3aHHs. TepMiH «CTaaHil PO3BUTOK» 3’SBUBCS y
1980 pomi, konmm Buinmia «BcecBiTHa crpateris oxoponu mnpuponu» (BCOII), mnigrorosieHa
MixnaponHowo crinkoro oxoporn npupoau (MCOII). Ls crpateris BUCyHyJa NPHUHLIUIIOBO HOBE
HOJIOKEHHS: 30€peKeHHs MPUPOIM HEPO3PUBHO TIOB’sS3aHE 3 NHTAaHHSAMH pPO3BUTKY. Po3BUTOK
CYCHUIBCTBA Ma€ BiJOyBaTHCS 32 YMOBH 30epexeHHs NMpUpou. [IOHATTS «cTanuii pO3BUTOK» TOYAIH
HIMPOKO 3acTOCOBYBaTH micisl myOmikamii y 1987 poui 3Bity MikHapoaHoi Komicii 3 JOBKULIS Ta
po3BUTKY «Harme crinbHe MaiiOyTHEY, miarorosiaeHoro mia kepiaunTBoM I'. X. bpyaarnaan. Kormerris
CTajoro po3BUTKy Halyna mpoBigHoro cratycy micis «Kondepenmii OOH 3 mOBKUIIS Ta PO3BUTKY»
(1992, m. Pio-ne-XKaneiipo) i Oyna BimoOpaxkeHa B MpUHHATOMY Ha KOH(epeHii JokyMmeHTy «[lopsaok
neHHuit Ha 21 cromtrsay [2].

CBiTOBE CIIBTOBapHCTBO BU3HAJO, IO 30aJlaHCOBAaHMH PO3BHTOK CYCHUIBCTBA «IIOBUHEH CTaTH
NPIOPUTETHUM THUTAaHHIM TOPSJIKY JCHHOTO MIKHAPOJHOTO CIIBPOOITHHIITBAY. 3arailLHOBU3HAHUM €
pO3yMiHHA 30aIaHCOBAHOTO PO3BUTKY SK TapMOHIMHOTO IOE€IHAHHS EKOHOMIYHMX, COLIaJbHHUX Ta
€KOJIOTIYHUX CKJI3ZOBUX PO3BUTKY. Jlume nocarHeHHs 30ajJaHCOBAHOCTI MK HHMH 3a0e3[eduTh
MOJIUBICTD TIEPEUTH JI0 TAKOTO CYCIIUJIBHOTO PO3BUTKY, SIKUH HE BUCHAXYBATHME MPHUPOJIHI Ta JIFOJCHKI
pecypcu, a TOMy MaTHME MOJIMBICTh TPHUBATH JIOCHTh JOBro. bByino cdopMmoBane HacTymHe
(hopMyITIOBaHHS MOHSTTS «CTAJIMH PO3BUTOKY.

Cramuit possutok (auri. Sustainable development) — 3arajgpHa KOHIIEMITIS CTOCOBHO HEOOXiTHOCTI
BCTaHOBIICHHSI OalaHCy MiX 3aJI0BOJICHHSIM Cy4acHHUX MOTPed JI0JCTBA i 3aXUCTOM iHTEpeciB MalOyTHIX
MOKOJIiHb, BKJIIOYaI0UH iX moTpely B Oe3MeYHOMY 1 30pOBOMY JOBKIJLII.

3rigno I'epmana [leitni- aBTopa iHHOBALIHHOT TEOPii CTANIOTO PO3BUTKY, «CTATUIl PO3BUTOKY - L€
O3HAYEHHs] TaAPMOHIHHOTO, 30a]IaHCOBAHOTO, OE3KOH(IIIKTHOTO TPOrpecy BCie€l 3eMHOI IUBLII3aIIil, TPy
KpaiH, OKpeMO B3STHX KpaiH Halloi MJaHeTH 3a HAyKOBO OOIpYHTOBaHHUMHM IIJIaHAMH, KOJIHM OJHOYACHO
BUPIIIYEThCS KOMIUIEKC MHUTAHb IMIONO 30€peeHHsS IOBKLUIA, JIKBigaIii ekcruryaramii, OiHOCTI Ta
JUCKPUMIHAIIT K KOXKHOT OKPEMO B3SITOT JFOAMHM, TaK 1 IIINX HAPOIIB YU rPpyIl HaceaeHHs [3].

Konmemis 30a1aHcoBaHOTO PO3BUTKY CTaja BiAIMOBIUIIO HA BUKJIHMK Yacy. BoHa € aJbTepHATHBOIO
MaHiBHIA MOJEJI Cy4YaCHOTO PO3BUTKY, IO IPYHTYETHCS HA 11’ ATH TOJOBHUX NPUHLUIAX:
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1. JrogctBo OificHO MOXKE HalaTH PO3BUTKY CTAJIOTO 1 JOBITOTPUBAJIOTO XapakTepy, AJIsl TOTO, 00
BiH BiAMOBiAaB moTpedaM TeNepilIHiX MOKOJiHb, HE BTPAvYarOdd MPH I[bOMY MOXIJIHBOCTI MalOyTHIM
MTOKOJIIHHIM 3a/I0BOJILHATH CBOT IOTPEOH.

2. OOMexxeHHsI, sIKi ICHYIOTH B Taily3i eKcIulyatauii MPUPOAHIX pecypciB, BimHOCHI. BoHwm
MOB’S3aHI 3 CYYacHHM piBHEM TEeXHIKH, COLIalbHOI oOpradisamii Ta 3 3HaTHICTIO Oiocdepu 10
CaMOBIHOBJICHHS.

3. HeoOximHO 3a/I0BOMBHUTH €JIEMEHTApHI IMOTPEOM BCIX JIOJACH 1 BCIM HaJaTH MOXJIHMBICTH
pearnizyBaTu cBoi Hafil Ha OiarononydHe KUTTA. be3 Hporo cTamnuii i JOBroTpUBaIUi PO3BUTOK MPOCTO
HeMOXJIiBHH. OTHA 3 TOJIOBHUX IMPUYMH BUHUKHEHHS €KOJOTIYHUX Ta 1HIIMX KatacTpod — OiaHICTS.

4. HeoOXigHO HAaJaroWTH CTaH XHUTTS THUX, XTO KOPHUCTYEThCS HAAMIPDHUMH 3acobamu, 3
€KOJIOTTYHUMH MOKIIUBOCTSIMH TUIAHETH.

5. Po3mipu i Temmu pocTy HaceleHHS MOBHHHI OyTH TIOTO/DKEHI 3 BHPOOHWYHM MOTEHIIAIOM
ri100aabHOI EKOCUCTEMHU IIJIaHETH 3eMJIS, 110 3MIHIOEThCS.

3abe3neueHHs 30aJaHCOBAHOIO PO3BHTKY — II€ HE TEXHiYHA MpoOiiema, IS pO3B’S3aHHS SKOI
HeoOXi/THI HOBI TeXHiuHI 3aco0u um TexHomnorii. Lle mpobmema 3minu cycninoHux ionocut i popmyeanms
MaKko2o Cycninibcmed, sike He pyHHyBaTHME CEpPEellOBHIIE CBOrO iCHYBaHHs. 30aJlaHCOBAaHMH PO3BUTOK —
e TAKOXK HE CYTO HayKoBa mpobnema. [lepexia 1o Takoi MoJieNli pO3BUTKY Ma€ i eTHYHHI 3MICT, 1€ 3CYB
y IHHICHUX Opi€HTAIliAX 0arathoX Jroaeh. Sk Oyab-sSKui CyCHiIbHUIM i/ieall, KOHIICIIis 30a1aHCOBAaHOTO
PO3BUTKY € AOPOTOBKAa30M JUIsl CTBOPEHHsI CYCHIIBCTBA, K€ Oye PO3BHBATUCH Y TapMOHIi 3 MIPUPOOIO.
ooBHUMHU TpUHIMTIAMU 30aJJaHCOBAHOTO PO3BHUTKY €: MOEAHAHHS 30€peXeHHs MPHUPOIHM i PO3BUTKY
CYCIIJIbCTBA; 3aJIOBOJICHHS OCHOBHUX IOTPeO JIFOJAMHU; JOCSATHEHHS PIBHOCTI Ta COLIaIbHOI
CIIPaBEUIMBOCTI; 3a0E€3MEYeHHsT COI[IAIbHOTO CaMOBH3HAYEHHS Ta KYyJbTYpHOTO Pi3HOMAHITTS,
MiATpUMaHHS IIUTiCHOCTI exocucTeM. KoHmermiiss 30amaHCcoOBaHOTO PO3BUTKY TNependadae peaizaiiro
[TICHOI CHCTEMH MIPUHIIMITIB AisTIbHOCTI. [Ipy IbOMY CHCTEMOYTBOPIOIOUUM € TMPHHIUI LiTiCHOCTI.

Jns  mocsrHeHHS 30allaHCOBAaHOCTI CIiJi TapMOHIMHO TIIOEIHYBATH MPHHIOAI 30epeKeHHS
KyJBTYpHOI 1 TPUPOAHOI CHAAIIMHH 3 TPUHIUIIOM iHHOBamiWHOCTI, TBOpYocTi. TBopumit miaxim mo
NPUPOIOTIEPETBOPIOBAIBHOI iSUTBHOCTI Tiependayae BpaxyBaHHS CKJIAAHOCTI MPUPOAHUX EKOCHCTEM i
TBOPYY QJAMNTaIlil0 CYCIIJIBHOI MiSTIBHOCTI 10 MOKJIMBOCTEH €KOCHUCTEM IMiTPUMYBATH JKUTTSA Ha 3eMIIi.
BaxnuBuMm € mpHHIOUT eKOePEeKTUBHOCTI, SIKUH TONSTaE B TOMY, 100 CTBOPIOBATH OiibIe TOBapiB i
HajaBaTu OibIIIEe TOCITYT, BUKOPHCTOBYIOUM MEHIIIE PecypciB i MeHIIe 3a0pynHioroud moBKiums. He
MEHII BaYKJIMBUM € ¥ MPUHIIMIT JOCTATHOCTI, SIKHI BH3HAYAE MEXI

Jns nocsrHeHHs 30a71aHCOBAHOCTI CIIiJ] TAPMOHIMHO MOETHYBAaTH TAKOXX MPHHLUI 30€peKeHHS
KyJIBTYPHOI 1 NPUPOIHOI CHANIIUHHU 3 HPUHYUNOM IHHOGayitiHocmi, TBOpYOCTi. TBopumil miaxing mo
MIPUPOIOTIEPETBOPIOBAIBHOI IISUTBHOCTI Tiependavae BpaxyBaHHS CKJIAHOCTI MPUPOJHUX E€KOCHCTEM 1
TBOPYY aJaMNTaIliio CyCHiIbHOI AISUTHOCTI 0 MOYKJIMBOCTEH €KOCUCTEM ITIATPUMYBATH JKUTTS Ha 3eMJIi.

BaxuuBum € npunyun exoeghexmugnocmi, SIKMi NOJNSATa€ B TOMY, 00 CTBOPIOBATH OiJIbIlIE TOBapiB
1 HajaBaTh OUIbIIE MOCIYT, BUKOPUCTOBYIOUH MEHIIIE PecypciB i MeHIe 3a0pynHiooun JoBKULIL. He
MEHII BKJIUBUM € ¥ npunyun 00Cmamuocmi, SSKutl 6U3HAYAE MeNCT CRONCUBAHHSL.

[lpunounu 30anaHcOBaHOTO PO3BUTKY OOOB’S3KOBO MAalOTh OyTH MO€OHAHI 3 TaKUMU
3araJIbHONMIOJICBKUMH ~ MOPAJIbHUMH NPUHLUNAMH, SK CHPAGeOUBICHb,  BION0GIOANbHICMb — neped
menepiuniMu i MauOymHiMu NOKOJIHHAMU, COMLOapHicmb, AiKeidayiss OIOHOCmI, 2eHOepHa DPIGHICMb,
BUBHAHHA MPAOUYTIHUX NPAE KOPIHHUX HAPOOI6 MOWo.

[liBnenHi KpaiHM CBiTy HAaroJIOIylOTh Ha Mepexoli A0 30aJaHCOBAHOTO PO3BHTKY B KOHTEKCTI
mpo0JsieM O1HOCTI, HEPIBHOCTI Ta HecmpaBeAauBOCTI. KIIl0YOBOIO ife€r0 30alaHCOBAHOTO PO3BUTKY €
PO3MIISAJ] YCiX EKOJIOTIYHUX TMPOOJIEM SIK BAXKIIMBHX COI[IAIbHUX. BiAMOBINHO, NIISXH BUPIMICHHS IHUX
npobjeM Takok OyAyTb MaTH HE TEXHOJIOTIUHHM, a COLIaIbHUX XapaKTep, TOOTO eKOJIOTiuHi IpodiieMu
MOXKHA OyJie BUPIIIUTH JIAIIE CIJIBHO 3 IHIIMMH COLIaJbHUMHM NpoOJeMaMH 1 TUIBKH IIIISIXOM
COIIAJIbHUX 3MiH — 3MIHM CYCIUJIHUX BIJIHOCHH Y COLllyMax, a SKIIO 1€ HEMOKJIMBO, TO 3MIHHM 1CHYIOUHX
COLIJIbHO-TIOMNIT. CHUCTeM. BaXJIMBO 3HAWTHM TakUi THIl COLIaIbHOI OpraHizamii CyCHUIBCTBa, SIKHHA
3a0€31eYUTh MOXKIIMBICTh TAPMOHI3yBaTH CTaBJIEHHS LILOT'O CYCIIJILCTBA 10 IPUPOAH.

Ilpobremu 36arancosanozo po3eumky — ye, Hacamnepeo, npooaemu 61a0u i noaimuynoi eoni. Jlns
HWoro peamizamii HeoOXiJHA BiJNOBiHA MDKHApOJHA 1 HaliOHAIbHA TOJNITHKA. JlOCATHEHHS
30aJ1aHCOBAHOTO PO3BUTKY NOTpeOye€ TMMOOKHX CTPYKTYPHUX 3MiH B YNpaBliHHI Ta HOBHUX MLUISAXIB
pobOTH B PI3HUX TaTy3sIX EKOHOMIYHOTO, COIIaJhbHOTO Ta IMOJITHYHOTO XUTTS. Ha HamioHambHUX i
MICIIEBUX PIBHSIX MOTPIOHI K MIXKrajay3eBl IHCTUTYIIII, TaK 1 Taki, O IPYHTYIOThCS HA MPUHIIMII y4acTi
TPOMAaJCHKOCTI, & TaKOX IHTETpPyIOdi MEXaHi3MH, SKi MOXYTh 3alydaTd YpSOu, TPOMaJSHCBKE
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CYCHUIBCTBO Ta MPUBATHUI CEKTOpP OO PO3POOJICHHS CIINBHOTO OadeHHS MaiOyTHBOTO PO3BHUTKY, HOTO
TUTAHYBaHHSI Ta CITBHOTO MPUHHATTS PIlIeHb.

3 ormsgy Ha €BpOIHTErpaliiiHi mparHeHHs YKpaiHW, BapTo 3a3HAYMTH, IO NPUHIWI
30a1aHCOBAHOTO PO3BUTKY 3aKpiIUIEHO B YCTaHOBUOMY AMcTepaaMcbkomy aoroopi €C (Horosip mpo
€C, 1997). 36amancoBaHnil PO3BUTOK BU3HAYEHO KIFOYOBUM MPUHIUIIOM ycix nomituk €C. 3rigHo 3 HUM
Oynp-axy momituky €C cmig po3podbnsTh Tak, moO BOHA BpaxoByBajla €KOHOMIYHI, COIialbHI Ta
€KOJIOT1YHI aCleKTH, a JOCATHEHHS I[iJIeH B ONHIN 31 cdep MOMTHKM HE CTpUMYBalio O Tporpecy B
iHmmii [4].

Crpateriude 0aveHHs1 cTajoro po3BMTKY YkpaiHu. [Ipoekt Crparterii cTamoro po3BUTKY
VYxpainn go 2030 poxy ta Hamionanpnuii mman amiii mo 2020 poxy mo BmnpoBamkeHHIO CTpaterii €
pe3yabTaTOM aHaNITHYHOI poOOTH, siKa 3/iHCHEHA YKpalHCHKUMH €KCIlepTaMH 3a MiATPUMKH [Iporpamu
po3Butky OOH B VYkpaini ta I'mobampHOro ekosoriyHoro ¢oHIYy B paMKkax mpoekty "lHrerpartis
nonokeHs Kousentiiit Pio B HarionansHy nomituky Ykpainn" [5]. Ctpateria cipsiMoBaHa Ha BUKOHAHHS
YkpaiHOIO MiKHApOJHHUX 3000B’S3aHb Ta CTBOPEHHS peallbHUX MNepeiayMoB aisi HaOyTTs YKpaiHowo
MTOBHOIIPABHOTO WIEHCTBA B €BponeiicbkoMy Cor03i, 30KpeMa BHKOHAHHS «YTOIHU IIPO aCOIlaIliio Mixk
VYkpainor ta €C».

Mertoro Crpaterii € 3a0e3meYeHHST BHCOKOTO PIBHA Ta SKOCTI JKUTTA HacelleHHS YKpaiHH,
CTBOPEHHS CHIPHSTIMBHX YMOB Ui JisUTBHOCTI HUHIIIHBOTO Ta MaHOYTHIX IOKOJiHb Ta MPUITHHEHHS
Jerpajaunii IpUPOIHUX €KOCHCTEM IIJISIXOM BIPOBAKEHHSI HOBOI MOJIEJIi €KOHOMIYHOT'O 3POCTAHHSI, 1110
0a3yeThCsl Ha 3acajiax CTajoro po3BUTKY. JIOCATHEHHS I1i€l METH BiJIIOBiIa€ CBITOTNIAAHUM I[IHHOCTSM 1
KYJIBTYPHUM TPaIULisIM YKPaiHCHKOTO Hapoay Ta Mi>KHAPOJHUM 3000B’I3aHHSIM YKpaiHU.

Hegi3 Crparerii: «E€gponeticoki cmanoapmu scumms ma 2ione micye Ykpainu 6 cimiy.

Crpareris nependoayae yomupu 0OCHO8HI eKmMopu pyxy Ui AOCSITHEHHS IOCTABICHOI METH:

— BEKTOP PO3BHUTKY — 3a0€3MEUECHHS CTAJIOr0 PO3BUTKY KpaiHH, IPOBEJCHHS CTPYKTYpHHUX pedopM,
3a0e3MeUeHH E€KOHOMIYHOIO 3pDOCTaHHSA €KOJIOTIYHO HEBUCHAXIMBUM  CIIOCOOOM, CTBOPEHHS
CHOPUSTIUBUX YMOB AJISl BEACHHS I'OCIIOAAPCHKOT NisSUIbHOCTI;

— gexmop Oesnexu — 3a0e3rnedeHHs] OC3MEKH ACpiKaBH, Oi3HECY Ta TPOMaJsH, 3aXHUILEHOCTI
IHBECTHI[Il Ta MPHUBATHOI BJIACHOCTI, 3a0E3MCUEHHS MHPY 1 3aXHUCTy KOPJIOHIB, YECHOIO Ta
HEYNEePEIKEHOr0 IPaBOCYI/sl, HEBIAKIaJHE TPOBEACHHS OUYMINEHHS BIagd Ha BCIX pIiBHAX Ta
3a0e3reyeHHs] BIPOBa/DKEHHS e(eKTUBHUX MeXaHi3MiB mpotuiil kopyniii. [IpioputeTrom € Oesmeka
JKUTTS Ta 3JI0POB’ S JIFOAWHH, 10 HEMOXIIMBO 0e3 e(peKTUBHOI CHCTEMH OXOPOHH IPOMAJICHKOTO 3/I0pOB 4,
HaJaHHS HAJISKHUX MEOUYHUX TIIOCIYT, 3aXWIICHOCTI COLIaJbHO Bpa3IMBUX BEPCTB HACEJICHHS,
0e3nevHoro cTaHy JOBKULIS 1 IOCTYMy A0 SKICHOI NMUTHOI BOAM W caHiTapii, Oe3meyHHux i SIKICHUX
Xap4YOBHUX MPOJYKTIB Ta MPOMHUCIIOBHX TOBAPIB;

— gexmop 6ionogidanrbHocmi — 3a0E3MEYCHHS TapaHTid KO)KHOMY TPOMaJISTHUHY, HE3aJIeXKHO Bil
pacu, KoIbopy HIKipH, MONITHYHHAX, PETITIMHAX Ta IHIIMX MMePEeKOHAHb, CTaTi, ETHIYHOI'O Ta COIIaThHOTO
MOXO/KEHHS, MAiHOBOTO CTaHy, MICI TPOKHUBAHHS, MOBHHX a00 iHIIMX O3HAK, MaTh AOCTYN JIO
BUCOKOSIKICHOT OCBITH, CHCTEMH OXOPOHH 3JIOPOB’Sl Ta iHIIMX IMOCIYT B JEPKAaBHOMY Ta MPHBATHOMY
CEKTOpax;

— gexmop copoocmi — 3a0e3neueHHs B3aEMHOI TIOBark Ta TOJIEPAHTHOCTI B CYCHUIBCTBI, TOPJOCTI 32
BJIACHY JIEPKaBy, il iCTOPItO, KYJIbTYpY, HAYKY, CIIOPT.

Hns peanizanii Crparerii 0yJ0 NpUHHATO pilIeHHS PO3POOWTH, 3aKPIMTH HA 3aKOHOIABUOMY
piBHI Ta peainizyBatu 62 peghopmu ma npozpamu.

Hmwxue HaBeaeHO mepeltik 0OCHOBHUX 62 pedopM Ta mporpam 1Mo KOKHOMY BEKTOPY PO3BUTKY.

Takox OyJ10 BU3HAYCHO KOHKPETHI KITFOYOBI IIOKA3HUKH MO0 KOXKHOMY BEKTOPY PYXY.

VY Bepecui 2015 poky Bci 193 unenu Oprawnizanii O0’eqnannx Harit yxBaauium miaH AOCATHEHHS
CIUILHOTO Kpamoro Mai0yTHporo. HactymHi 15 pokiB CHijibHI 3ycHIUIs CHOPSMOBAHO Ha TOJOJAHHS
KpaitHboi 011HOCTI, 0OPOTHOY 3 HEPIBHICTIO 1 HECTIPABE/IIMBICTIO T4 HA 3aXKCT HAIIOT IIAHETH.

VY uenrpi «llopsinky neanoro 2030» € 17 Iineit cmanozo pozeumky (L{CP), 1m0 4iTKO 03HAYYIOTh
CBIT, SIKOTO MU TParHeMo JUIs BCiX Hamii 0e3 BUHATKIB. Hoi [100asbHI 11Tl € pe3ybTaToM MpoIecy,
mo OyB IHKIIO3WBHIIIMM, HIX OYJb-KOJIM: YPSIU 3aly4rmin Oi3HEeCH, TPOMAJISHCHKE CYCIIJIbCTBO Ta
MICTSIH. Yci MM MaeMmo crilibHe OadeHHs TOro, KyIW Mae pyxaTHCh CBIiT. Peamizamis mux amoinii
noTpedye Oe3npereIeHTHIX 3YCHIIb YCiX CEKTOPIiB CYCHIbCTBAa — 1 Oi3HEC Mae BifirpaTu HaJ3BUYAHO
Ba)XJIUBY POJIb Y LIbOMY IIPOLIEC.
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B 2019 poui Ha peanizawito 1boro miany B Ykpaini OyB Bumanuii Yka3 Ilpesunenta Ykpainu
«IIpo wini cramoro po3BuTKy YKpainu Ha nepiox g0 2030 poxy» [6].

Peanizartis iieii 30a1aHCOBAaHOTO PO3BUTKY MOTPEOYE CTPATETIYHOTO MiIXOyY, KUi Ou 6a3yBaBCs
Ha 3MiHi BCi€l ¢inocodii MUCIEHHS Ta MONITHYHOI AiSTTBHOCTI, a LIe HEMOXIIUBO 0e3 (hopMyBaHHS y
CB1IOMOCTI JIto el Takoi (i10co(ChKOT KaTeropis SIK «CKOJIOTi9HA ETHKAY.

BucHoBku. ITokazano, mio:

— MUTaHHS COLIabHOI CIpaBeUIMBOCTI (HEPIBHOMIpHHK PO3MOIiN MPUOYTKIB Ta 3pOCTaHHSA
KUTBKOCTI OiHMX B KpaiHax, fKi PO3BUBAIOTHCA) 1 JAerpajaiiss JOBKULISL CTald HOMITOBXOM JIO
PO3pOOIEHHST HOBOi CTpaTeTii PO3BHTKY JIIOJCHKOI MMBLTI3aIIi, SIKIIO OCTaHHS Xode 30epertu cede. Y
HAlll Yac €MHO MPAaBUIBHUM IIUIIXOM PO3BHUTKY JIFOACTBA € CTAIHN PO3BUTOK. Byno copmMoBano ocHOBHI
NPUHIMIIM CTAJIOTO PO3BHUTKY. YKpaiHa TakoK Aofdydwjacia A0 Y4acTi B peajizamii LbOTO MPOEKTY,
npukiIagoM 9oro € «Ctpaterii ctamoro po3BUTKy Ykpaina —2020»;

— peai3arlisi cTpaTerii CTalloro po3BUTKY HEMOXKIJIMBA 0€3 3MIHHU I[IHHICTHUX OPIEHTAIIN JIOAMHY,

€KOJIOT1YHA €THKA.
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PHILOSOPHY AND ECOLOGICAL ETHICS AND SUSTAINABLE DEVELOPMENT

The article elaborates the issues of the role, place and significance at the present stage of human
development considering one of the main sections of philosophy - environmental ethics, a science that
studies the moral aspect of the relationship of a person (society, humanity) to nature. It is shown that in
the early 1970s due to the growth of social injustice (unequal distribution of income and the growth of
poverty in developing countries), as well as environmental degradation, which negatively affected human
health, in the advanced minds of humanity there arose the need to develop a fundamentally new strategy
of humanity development — the development of society should take place inevitably with nature
preservation. To define this strategy, the concept of "sustainable development™ was introduced. The
article outlines five main principles of the sustainable development concept. Also, the introduction of this
concept in Ukraine is considered on the example of the analysis of the Sustainable Development Strategy
program "Ukraine-2020". The strategy provides for four main movement vectors: vector of development;
safety vector; vector of responsibility; vector of pride. To implement the Strategy, it was decided to
develop, adopt and implement 62 reforms and programs, of which 10 are priority ones, and key indicators
were identified for each movement vector. The implementation of the sustainable development strategy
has a moral content and is impossible without a shift in the value orientations of people and this is one of
the tasks of environmental ethics.

Key words: sustainable development, philosophy, ecological ethics, strategy, environmental
degradation, movement vectors.
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BIAOMOCTI NPO ABTOPIB

Anamenko Ougaer MakcuMOBHY — JOKTOP T€OJIOTO-MiHEpaJOTiYHUX HayK, mpodecop, mpodecop
kaeapu exouorii IBaHo-DpaHKIBCHKOT0 HAIIIOHAILHOTO TEXHIYHOTO YHIBEpCUTETY Ha)TH 1 rasy;

Amionemen Canneii — J[emapraMeHT HAyKOBOI MOJNITHKH 1 iHHOBAIIMHKX JOCITIHKEHb HAI[IOHAIBHOTO
[EHTP TEXHOJOTIYHOTO MeHEKMEHTY, Hirepis

ApxunoBa Jlioamuiaa MukojgaiBHa — I0KTOp TEXHIYHHMX Hayk, mpodecop, 3aBimyBau Kadeapu
TypusMy I[BaHO-DpaHKIBCHKOTO HAI[IOHATHHOTO TEXHIYHOTO YHIBEpCHTETY HA(TH 1 rasy;

BaomuHcska Bioserra AHTOHIBHA — acucteHT Kadeapu IBano-DOpaHKIiBCHKOrO HAIiOHATBHOTO
TEXHIYHOTO YHIBEPCUTETY HAPTH i razy;

Baneona TemiTtonm — marictp eKoJOriYyHOrO MEHEIKMEHT, Kadeapa Ximil (MEHEKMEHT MOBKIMLIA)
yHiBepcutety Jlarocy, Hirepis;

I'y3iii Tersina BiraniiBHa — BUIYCKHUIL MEPIIOrO OCBITHBOTO PiBHS 3a criemiayibHicTio 242 Typusm
IBaHO-®paHKiBCHKOTO HAIIOHATHHOTO TEXHIYHOTO YHiBEpCHTETY HATH i rasy;

JaBuo6ina Jlinis IBaHiBHA — kanauaaT reoyorivyHUX HAyK, JOIEHT, JTOUECHT KadeapHu re0TEXHOTEHHOT
Oesmeku Ta reoiHpopmatuku [BaHO-DpaHKIBCHKOTO HAILlIOHAJIBHOTO TEXHIYHOTO YHIBEPCHUTETY HA(TH i
rasy;

JByn3nao Karepuna — 3100yBau apyroro ocBiTHBOro piBHs 3a crenianbHicTio 101 Ekomoris IBaHo-
®paHKIBCHKOTO HAI[IOHATHHOTO TEXHIYHOTO YHIBEPCHTETY HATH 1 rasy;

KapaBanoBuu Xpuctuna borganiBaa — 3100yBad TpeThOTo OCBITHROTO PiBHS 3a cremnianbHicTio 101
Exomnoris [Bano-®paHKiBCEKOTO HAIIIOHATEHOTO TEXHIYHOTO YHIBEPCUTETY HAPTH 1 Ta3y;

Kapnam Makcum OJieroBHY — J0KTOp TEXHIYHHMX HayK, mpodecop, MPOpPEeKTop 3 HayKOBO-
neAaroriyHoi podotu IBaHo-OpaHKIBCHKOTO HAIIOHAIBHOTO TEXHIYHOTO YHIBEPCUTETY HA(TH 1 razy;
Kapnawm Oser MuxaiijioBu4 — IOKTOp TEXHIYHUX HayK, podecop, npodecop kadeapn eHepreTHIHOro
MEHE/DKMEHTY 1 TEXHIYHOI J1arHOCTUKU [BaHO-DPaHKIBCHKOr0 HAIlOHAIIBHOTO TEXHIYHOTO YHIBEPCUTETY
Ha(TH i rasy;

Kavana Codia BiragiiBHa — xaHauaaT TexHIYHUX HayK, JOICHT, JOICHT Kadeapu TypusMmy IBaHo-
®paHKIBCHKOTO HAI[IOHATBHOTO TEXHIYHOTO YHIBEPCUTETY HA()TH 1 rasy;

Kauana Tapac BormaHoBW4Y — KaHIMJAT TEXHIYHUX HayK, JOICHT Kadeapu ekonorii IBaHo-
®paHKIBCHKOTO HAI[IOHATHHOTO TEXHIYHOTO YHIBEPCHTETY HATH 1 rasy;

Kanmuyk Irop SpociiaBoBuY — 3100yBay TpeThOro OCBITHBOTO piBHA 3a croewniajibHicTio 101
Exoutoris IBaHo-®paHKIBCHKOTO HAIIIOHAIBHOTO TEXHIYHOTO YHIBEPCUTETY HAPTH 1 razy;

Kopuemumiok Mapra BacuiiBHa - kanaupaT TexXHIYHMX HayK, 3aBigyBau Jaboparopii
BUMIpIOBaIbHOT JTabopaTopii aHANITHYHOTO KOHTPOJIO 1 MOHiITOpWHrYy Kapmarchbkoro HaiioHajJbHOTO
NPUPOAHOTO MapKy

KyaikoBa lapis BosioguMupiBHA — KaHIMIAT TEXHIYHUX HAYK, IOIEHT, JOIEHT KadeIpu eKOJIorii
Ta TEXHOJIOTIH 3aXWCTy HABKOJMIIHBOTO CepeloBUINa, HalioHaNbHUI TEXHIYHUN YHIBEpCHUTET
«/IHIMPOBCHKA MOTITEXHIKa;

Kynneascbka Tamapa BosioaMMHpiBHA — KaHIMIAT TEXHIYHUX HAYK, aCHCTEHT Kadenpu eKoorii
IBaHO-®paHKIBCHKOTO HAIIOHATBHOTO TEXHIYHOTO YHIBEPCUTETY HAPTH 1 rasy;

MBaai Maxkenro benmkamin — 3100yBau PhD  ¢akynbrery comiaqbHHX, MOJITHYHAX —Ta
aJIMiHICTpaTHBHUX Hayk, YHiBepcutet Kinmacu, Jlemokparnuna Pecriy6iika Konro;

Muxaiimiok Poman MocunoBuy — mavansauk JIHICTPOBCHKOro GaceifHOBOTO YIpPABIIHHS BOTHHX
pecypciB lepkaBHOTO areHTCTBa BOAHUX pecypciB YKpaiHHu, 3100yBay TPETHOTO OCBITHBOTO PiBHS 3a
cnenianbHicTio 101 Exonorist [BaHO-®paHKiBCHKOr0 HaliOHAJIBHOTO TEXHIYHOTO YHiBEpCHUTETY HaTH i
rasy;
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Mockaasuyk Hataniss MuxaiiniBHa — KaHAMAAT TEXHIYHUX HAyK, JOLEHT Kadeapu exororii [BaHO-
®paHKIBCHKOTO HAI[IOHATHHOTO TEXHIYHOTO YHIBEPCHTETY HATH 1 rasy;

Mocwk Muxkoaa IBaHOBHY — KaHIUIAT TEXHIYHMX HAyK, AOLEHT kadeapu ekosorii IBaHO-
OpaHKiBCHKOTO HALlIOHATBHOTO TEXHIYHOTO YHIBEpCUTETY HaTH i rasy;

Orynbedi Amoc — PhD, nekrtop, kadeapa 6ioorii KITHHM Ta T'eHETHKH YHiBepcutery Jlarocy,
Hirepis;

Onine OayBacon — PhD, nekTop, kadempa ekosorii Ta TirieHu mpaiti, YHiBEpCUTET MEANYHUX HAYK,
Hirepis;

OmosaxoBo Koseaiio — PhD, kadenpa 6iosorii kiniTHHM Ta reHeTHKH yHiBepcuteTy Jlarocy, Hirepis;

PapnoBcbka Karepuna OuiekciiBHA — KaHIMIAT TEXHIYHAX HAyK, JOICHT Kadeapu exosorii IBaHo-
®paHKIBCHKOTO HAI[IOHATHHOTO TEXHIYHOTO YHIBEPCHTETY HATH 1 rasy;

Pami Mopyddy — PhD ekonoriunux Hayk, YHiBepcuret Jenstu Hirepy, Hirepis;

Purac Tersina €BreHiBHa — KanauaaT TEXHIYHMX HAYK, JOLEHT, JOUECHT Kadeaph eKOJOridHOI
Oesmekn Ta  OiorexHonorii, KpeMmeHuynbkuii HaliOHaNBHUWI  yHiBepcuTeT iMeHI Muxaiina
Octporpaacbkoro;

Cosnomnu Ipuna OJiekcaHApPiBHA — JOKTOp MENAroridyHUX HayK, AOLEHT, mpodecop Kadeapu
ekosoriyHoi Oe3meku Ta OioTexHonorii, KpemeHUynpKkuii HamioHANBHAN YHIBEpCUTET iMeHi Mmuxaiina
OcTporpaacbkoro;

XapaamoBa OuieHa BogoamMupiBHA — [OKTOp TEXHIYHMX HAyK, IOIEHT, MOIEHT Kadempu
eKoJioriuHoi Oe3meku Ta OioTexHojorii, KpeMeHUylbKUil HalliOHAIBHUN YHIBEPCUTET IMEeHI Muxaiina
OcTporpaacbkoro;

HImanaiii Bosogumup MuxaijioBUY — JOKTOp TEXHIYHHMX HayK, mpodecop, mpodecop kadeapu
ekoJioriuHoi Oesmeku Ta OioTexHojorii, KpeMeHUylbKUil HalllOHAIBHUN YHIBEPCUTET iMeHI Muxaiina
OcTporpaacbkoro.
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