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The constructive environment — is a new scienfigtd of Earth’s Sciences, which not
only evaluates the environment, but also offerscifipetechnology protection measures to
optimize and improve the environment through th&gteof natural-technical systems which are
used to change the biosphere, providing sustainadmonious development of man-nature-
technosphere.

The article considered environmentally and assdé®s rhain components of the
environment — that are: lithosphere, geophysicaldéi geomorphosphera, hydro- and
atmosphere, soil and vegetation, their changesruhéeinfluence of technosphere, the spatial
distribution of the main pollutants in connectionttwlandscapes creates qualitatively new
formation — the geological structures. It opens k& method — zoning areas based on their
different hierarchical levels of industrial entasgis, settlements, united local communities,
administrative districts and regions states Ukrai@arpathian Euroregion and the European
Union that makes it possible to offer unified foll ghese hierarchical territorial levels
computerized constructively-ecological system ofiemmental safety.
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KoHcTpyKkTHBHE cepeoBHUIlE — 116 HOBUI HAYKOBUI HAINpsM HAayKH MPO 3eMIII0, IKUH He
TUTBKH OIIIHIOE HABKOJIMIIHE CEPEJIOBHINE, A€ 1 MPOMOHYE KOHKPETHI 3aXO0JH, MO0 3aXHUCTy
TEXHOJIOTIH NI ONTUMI3alii 1 MOJIMIICHAS] HaBKOJIUIIHBOTO CEPEOBHINA, MUISIXOM PO3POOKU
MPUPOTHO-TEXHIYHUX CHUCTEM, SIKI BUKOPUCTOBYIOTHCS JUIsi 3MiHHM Olocdepu, 3abesmedyrouun
CTIMKUI rapMOHIWHUI PO3BUTOK JIIOJUHH 1 TPUPOAU-TEXHOCHEPH.

VY crarTi po3rasgaroThesl €KOJIOTIYHI OIIHKM OCHOBHUX KOMITOHEHTIB HAaBKOJHUIITHHOTO
cepenoBuIna: jitocepu, reodizuuni mons reomopdocdepu, Tinpo- i atMochepu, TPYHTY i
POCIMHHOCTI, iX 3MIHM TMTiJ BIUIMBOM TeXHOC(HEpPH, NPOCTOPOBHA PO3MOIIT OCHOBHUX
3a0py/IHIOIOUUX PEYOBHH 3 JIaHAIMA(PTAMU CTBOPIOIOTH SIKICHO HOBE YTBOPEHHS — I'€OJIOTIYHY
CTpYKTYpy. Lle BimkpruBae HOBUI METOJ — 30HYBaHHS PailOHIB HAa OCHOBI iX PI3HHUX 1€papXiUHUX
PIBHIB TMPOMHCIOBUX IMiJMPUEMCTB, HACEIIEHUX ITYHKTIB, O00'€IHAHMX MICIEBUX TPOMAT,
aZMIHICTPAaTUBHHX OKpPYTIB 1 perioHiB jAepkaBu YkpaiHa, Kapmarcekoro €Bpoperiony Ta
€sporneiicbkoro Coro3y, 10 poOUTh MOXIMBUM MPONO3MILII0 €IUHOI JUIA BCIX LUX l€papXivHi
PIBHIB TEpUTOPIAIbHY KOMIIIOTEPU30BaHY KOHCTPYKTHBHO-CKOJIOTIYHY CHCTEMY EKOJIOTTYHOL
Oe3meKH.

Kuro4oBi c10Ba: KOHCTPYKTUBHE CepeIOBUILE, TPUPOIHI Ta aHTPOMOTeHHI T€OCUCTEMH,
€KOJIOTIYHUI ayJTuT, OI[iHKA BIUIMBY Ha HABKOJUIIHE CEPEOBUILE, MOHITOPUHT, MOJICIIIOBAHHS 1
NPOTHO3YBAaHHS CTaHy HABKOJMIIHBROTO CEpPEAOBHUINA, CEKOJOTIYHMIA pHU3UK, Oe3meka,
reoindopmariiiina cucrema.
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KoHcTpykTuBHas cpefa —3TO0 HOBOE HayYHOE HalpaBjieHHE HayKH Mpo 3eMiIio, KoTopas
HE TOJBKO OIEHUBACT OKPYXKAIOUIYIO CpPeAy, HO M MpeasiaraeT KOHKPETHBIE MEphI MO 3aIIUTe
TEXHOJIOTUN IS ONTUMH3ALUU M YIAYULICHUS OKpYXKaIoLel cpeabl MyTeM pa3paboTKu
MPUPOJTHO-TEXHUYECKUX CHUCTEM, KOTOPBIE WCIONB3YIOTCA JUIsl HM3MEHEHUs Ouocdepsl,
o0ecrnieunBasi yCTOWYMBOE TApMOHUYHOE PAa3BUTHE YEJIOBEKA U IPUPOIBI-TEXHOCHEPHI.

B cratee paccMaTpuBarOTCS JKOJOTHYECKHE OIICHKM OCHOBHBIX KOMIIOHEHTOB
OKpyXKarome cpensl: Jjutochepbl, reodusmdyeckue moias reomopdocdepsl, THUAPO- U
atMoc(epsl, TOYBBl W PACTHTEIBHOCTH, WX M3MEHEHUS IO/ BIHUSHUEM TEXHOC(HEpHI,
MIPOCTPAHCTBEHHOE paclpeieSieHNe OCHOBHBIX 3arps3HSIONIMX BEUIECTB BMECTE 3 JIaHmadTaMu
CO3/1aeT KaYeCTBEHHO HOBOE 00Pa30BaHME — I'€OJIOTHUECKUE CTPYKTYPBl. ITO OTKPHIBAET HOBBIN
METOJl — 30HHPOBAaHHE pAlOHOB HAa OCHOBE HX pa3JIMYHBIX HEPAPXUUECKUX YpOBHEH
MPOMBIIIJICHHBIX MPEANPUATHI, HACENIEHHBIX IMYHKTOB, OOBEIWHEHHBIX MECTHBIX OOIIWH,
aJIMMHHUCTPATUBHBIX OKPYI'OB U PETMOHOB rocynapcTBa YkpauHa, Kapnarckoro EBpopernona u
EBponeiickoro Coro3a, 4YTO JellaeT BO3MOXHBIM MPEIIOKUTh EIUHYIO JUIsI BCEX ATHX
UEpapXUUECKUX YpPOBHEH TEPPUTOPUANBHYIO KOMIBIOTEPU3UPOBAHHYIO KOHCTPYKTHBHO-
IKOJIOTHUYECKYIO CUCTEMY IKOJIOTHYECKOM 0€30MacHOCTH.

KuroueBble cioBa: KOHCTPYKTHUBHAS cpenia, MIPUPOAHbIE U aHTPONOT€HHBIE T€OCUCTEMBI,
AKOJIOTHYECKUN ayJIUT, OLIEHKA BIUSHUS HAa OKPYXKAIOMIYIO CPEey, MOHUTOPUHT, MOJCIMPOBAHNE
U TMPOTHO3UPOBAHUE COCTOSHUS OKpYXKAIOUIel Cpenbl, SKOJOTHYECKHI pHUCK, 0€30MacHOCTD,
reonH(pOpMaIMOHHAS CUCTEMA.

The main problem. The search for a universal paradigm (concepts, odelbgy) that
brings numerous approaches to determining enviratmhesafety as areas and economic
facilities led to determine the careful approach #tcurate determination and identification of
existing concepts and the limits of their unique o$ both scientific and and in practical areas.
As a result of a decade of research, we have fowedbelieve, the most acceptable form of
interaction of these concepts came over refleatethé proposed model below constructive
environment. We proceeded from the fact that "egple is the ability to live in his house"
because the model will be similar to the schenaggign of the building. But it will go lower on
the units. Describing the problem of ecology andiremmental safety in general, we note that
today more than ever, it is important to ensurenoarious development of the economy, people
and nature to technical intervention in the biosphed Earth [4, 5] does not hurt the quality of
the environment in which people live. We are wisieg not only active and controversial
political battles, in which environmental informati is used, but also displays a low ecological
culture and ecological ignorance even as ordinaizeas and leaders of industry and employees
of power structures. Figuratively speaking, notydatk of clean water and air, but also the basic
ecological knowledge. This fact leads us to proposew strategy for environmental safety and
sustainable use of natural resources, which haeady been discussed in previous publications
[3, 7-9, 11, 15]. Analysis of recent research aanblipations in which a solution of the problem
to which the author refers. The given researchece vaeld by: O. Adamenko, Y. Adamenko,
L. Mishchenko and D. Zorin [11, 38]. They desigreedomputerized system of environmental
safety (KSES) using GIS, remote sensing and ITesystbased on geoecological zoning of
natural and anthropogenic geosystems (NAG). Enmiental (natural and manmade) safety — is
the definition and justification of the degree obnwliance with existing or predicted
environmental conditions to international standadodsenvironmental quality, the task of
preserving human health, protect and restore th@agmment. Environmental safety combine
natural and technological components and shouldirenthe harmonious development of
economic system Nature-Man (passport of the spgci2l.06.01 — ecological safety, the
Department approved certification of highly qualdi Ministry of Education and Science of
Ukraine).Geo-ecological zoning areas [19] (natarad anthropogenic geosystems — NAG) —is a
special kind of organizing, the essence of whiclhes division (partition) on the territory of
studies or equivalent hierarchically subordinateQ\Aighlighted in the zoning taxa, on the one
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hand, must meet the criteria of their specificitiye other — the criterion of unity, integrity.
Natural and anthropogenic geosystem [1] — is ag@®ogical structure that combines the natural
(landscape) framework and its changes under tteeimée of anthropogenic (man-made) loads.
Bold unsolved before parts of the problem, whictadicated to this article. Unresolved parts of
the general problem discussed above, is to builcbm@structive and ecological models of
ecological safety, which would be based on constre@cology together all the above concepts:
natural anthropogenic system, environmental awgdigtegic environmental assessment, geo-
ecological zoning, impact assessment about man-mmbj@ets in the environment, monitoring,
modeling and forecasting of the environment, emrmental risk, safety, computerized
geographic information systems, environmental gadat others.

The results and discussionThe purpose of this work is the theoretical fouratabf a
new scientific field of Earth’s Sciences that isenstructive environment. First of its allocation
O. Adamenko wrote [4, p. 189-223] in the fourth mtes of "Constructive environment" as his
fourth novel life science and love "Our future homEkoeurope" in 2007 in the monograph G.I.
Rudko and O. Adamenko "Constructive geoecology" [2&89-60] extended theoretical and
practical study of this period, and in 2014 an acaid publishing «Lambert» (Saarbrucken,
Germany) published a monograph O. Adamenko [9,d2P"Constructive ecology". Under this
name the new list of specialties of higher educatianstitutions appeared in 2015 a new
specialty. This old name of "Ecology and Environtheamained in the list titled "Ecology"”. So
it makes sense to use what it will go lower as ifjaation specialty "Technology of
Environmental Protection." On this subject O. Adakeepublished in 2012 and 2013 articles in
professional journals "Environmental security andtainable resource using” — 2012, — number
1 (5), p. 14-19 [6] and 2013 — 1 (7), p. 5-9 [7}liged "Technology Environmental Research"
and spoke of the same name at the plenary seskibie énternational Scientific and Practical
Conference September 21, 2012 in Ivano-Frankivgk @ihe article, which was published in
Symfiropol [8] was posted on the Internet and at&d the attention of academic publishing
«Lambert» (Saarbrucken, Germany), which also offé®e Adamenko prepare and publish a
monograph "Constructive ecology" [9].

Briefly speaking tabular form "constructive envinsent" as "environmental technology"
is shown in Pic. 1. Such a system grounded in #oéstns of international conferences on the
environment in Stockholm (1972), Nairobi (1974) aRdya (1978), which is written in the
writings of J. Gerasimov [14], Y. Izrael [35], R.avin [36] and others [37]. The disadvantage of
the proposed global monitoring system is not cotepleonsideration of all environmental
components of the Earth, especially its interiooggpdhere — that is core, mantle and crust. The
main targets are the Global MonitorinGNl) atmosphereAT), hydrosphereHS) and soil —
pedosphereRD). Not taken into account geophysical fields ofteaand Space — geophysical
(GF), vegetation — fitoshereg=T) and fauna — zoosphergg, the health of the population —
demosfery DS) and cosmic danger — protecting Earth from astisr@ind meteoritesESco3,
and to a lesser extent — the ecological statuseo§éeological environment — lithosphekd and
exogenous and relief — geomorphosphe@M). Therefore our suggested model (Pic. 1)
Ecological building — is the house in which we dddoe able to live under its "roof" we place
all the major features of the dynamics of Earth asanvironmental safety. Details of this we
wrote in the book G. Rudko and O. Adamenko "Eagild29, 512 pp.], which was published
in 2009.

Key indicators structural calculations Ecology and Environmental Safety

ES=f(EA—EIA-MMF—-ER—-LS—-GIS, DZE, IT)

Ecological audit- strategic environmental assessment of the dustatus and the
current environmental situatidbA-SEA

EA=SEA=f Es, Esit)
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Pic 1. Structural and ecological model of environm@al security and sustainable
development of the Earth, Evropkyskoho Union Carpatian Euroregion, the State of
Ukraine and its Western region, administrative regons and districts, united local
communities, settlements and industrial, agricultual and other enterprises
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Ecological condition (Ecor) components of natural and anthropogenic geosygstem
(NAGS: lithosphere (geological surrounding)l, geophysical spher&P, geomorphosphere
GM, hydrosphereGD, atmosphereAT, pedospherePD, phytospherePT, zoosphereZS
demospher®M, technosphereé:

Eq¢= TPl = TP, = TPlz = TPl = TPk = TPk = TPL = TPl
normal strained satis. complex unsatis. pre- crisis  catastrophic
crisis

Ecological situationEsj;) — mosaic oEg;
TPI — total pollution index:

TPI=Ci1/Cp1=Cio/Cp2=...Cin/Con

Ci,C2,Cs...... Cin—contamination of pollution in specific points

Cb1,Ch2, Cps....Cp,— regional geochemical backgrounds pollutants

C’h= Con— CYytechnogenic component of the backgrodig= general background’,) minus
component of natural background™):

TPI = G1/Cp1+...Cin/Cip
EAer= SEAer= Esit — GIS
EAier — Environmental audit of the territorySEAe = GIS,
Geo-ecological zoning (GE
GEe.r — set of environmental spatial structures of déffee ecological condition
GEer= mosaic that consist @PI*, TPI?, TP ..... TPI"

GEwer = TPI™/ LS — geoecological structure: over zone, zone, subzsttipes concentration,
scattering strips, ellipses, ovals, source, etc.

GEer— GIS
Environmental impact assessment of man-made olffelé3[38]:
EIA =1 (T/LT, T/GP, TIGM, T/HS, T/AT, TIPS, TIRES, T/IDS- GIS)
T=f(TPkm, TPks, TPbp, TPMr, TPk .... TPL)

HM — heavy metalfR S— radioactive substance3P — oil productsMF — mineral fertilizersp —
pesticidesN — other pollutants.

Monitoring, modeling, and forecasting environmer{ftdMF):
FEA1 — EA,— EAs......... EAn— GIS
Environmental risksAR)
ERrenitory= [ (ER.1, ERsp, ERsm, ERis, ERis, ERps, ERps, ERrs, ERbs) — GIS,
Life Safety of the Population (LS)
ESEC— LSP— GIS

The example of the Environmentally safe limitsuzh&n

Environmentally safe concentration range-pollutafts normal development Geosystems
(ESEC) so:
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— 2 (TPI, + O,1TPiIb)—TPIi
N TPI;

ESEC- environmentally safe existence concentrationsiteyvals;

n — the number of pollutants;

0,1TPIb- ten percent excess of the sum of backgroundaoonation, and the element
(substance);

TPIi — total pollution index, and the element (substdnc

TPlib — background pollution and the total figure, theneent (substance);

TPIb calculated by the formula:

TPI, = 23;
— Gy (1)
TPI; by the formula:

L=y
N (2)

C1MPC ﬂ

L ]
C1
Abnormal contamination C1 a -~

%Jgground Cib J

Clark Ci k

Ecological safety limits of life

Using databases and computer programs proposed wewcan calculate the forward
indicatorsEC, s andESECareas for placement of oil and gas fields and amagults graphically.

Geographic information system of the study areatf@ assessment of environmental
safety:

GlSer = GIS + GIS; + GIS; + GIS; + GISs

Structurally-ecological model of territorial envimmental security and sustainable
development of Earth, European Union, Euro Carpatitegion, State of Ukraine and its
Western region, administrative regions and districinited local communities, localities and
enterprises:

ESer = f (ES+ESeu+ESecrtESsutESurtESartESRtESuLc+ES+ESE)

The importance of inclusion in the global systeneon¥ironmental and resource security
of the Earth EBg) its internal geosphere and space secuBfcps based on the fact that the
ecological status of surface Geosystems — is cemisnEBQ) and oceansEB0 and endo- and
ekzodynamic topography of the Earth’s crust — teengorphosphere depends on movements
earth's core and its solid inner sphere which tban half sparse external field. Physical-
chemical and radioactive processes in both areasudiur can affect the speed of rotation
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around the axis of the Earth's tilt axis to theitatbplane, that the surface of the planet
manifested in migration poles, changes in magngtayity, electromagnetic and other physical
fields, magnetic inversion zones etc. On the othend, some external displays
endogeodynamical on Earth (Chilean earthquake avittagnitude of 8.5 tsunami December 24,
2004 in the eastern Indian Ocean, and others) geasuring displacement of the earth's axis by
several arcseconds. Space danger in recent years fram the care scientific fiction and
became a member of fledged scientific organizadiot general security of our planet. It is the
location of Earth orbiting in the solar system (I8h. km from Sun), between the orbits of
Venus (108.2 million km from Sun) and Mars (227.8Blion km.). It guarantees the emergence
of the biosphere and the safety of life on Eartb¢camse our planet's surface pressure of 1
atmosphere and the average temperature slightlyeaC + increase it to P& due to
greenhouse effect in the surface layer of the gbmere. Earth is protected from the harmful for
all living hard ultraviolet radiation, so-calledlapwind — is a stream of helium nuclei from the
Sun — Earth's magnetic field. As a result of thistgction are two radiation belts at a distance of
14 and 90 thousand. km of Earth and the solar Vlmals around deviate from our planet's
magnetic field. Radiation is at an altitude of 300500 km up to thousands of X-rays as the
International Space Station (ISS) do not fly ab808 kilometers from Earth, not to build them
thicker protective walls that dramatically increabe weight and value of the ISS. And so,
Earth, its position in orbit around Sun, and thegnadic field is protected from dangerous space.
But this defense shield is not continuous, butarathfragile membrane that connects us with the
interplanetary space. And this protection can mpetrate at any time if the inner core — generator
of earth's magnetic field — change the speed @arqihrameters of its rotation around the axis of
the planet. Another danger — is the change in #rameters of Earth (eccentricity, "flicker" axis
etc.) due process of Sun, or interference withpibstion of the Earth in orbit by collision with
large meteorites, asteroids or comets, as oncanvde geological history of Earth. What else
cosmic dangers threaten us? Not only is the soliad,vand other ionizing radiation constantly
cover Earth, and periodic or sporadic radiatiosiag in super-new stars and which have already
been recorded in the annals repeatedly and hiatafiservations of our ancestors and scientists
last centuries. Meteorites can reach Earth fromearétbelt located between Mars and Jupiter,
asteroids — from the Oortdoud, which revolves around the sun in beyondottié of Pluton, at

a distance of several billion. km of our star anthet — is from the Kuiper Belt, located at very
distant solar systems of the periphery, in the heasl of billions. km of Sun. Do not forget also
about the "space debris" — a remnant of the ISBlliseas and missiles are not always burn in the
atmosphere, closer to Earth, and often fall orsutgace in unexpected places, as has happened
many times with artificial space about 'the objesftshe USSR and the USA. Thus, the danger
of space is a major cause of global insecurityfe@8: in Pic. 1) and it should be at the center
of our attention. To do this under the auspicesthef UN to create an interstate service
identification, supervision and protection of Eaftbm dangerous space objects, not forgetting
the terrestrial source of global physical fieldpeuwith a magnitude 7-8 earthquakes and
tsunamis which may affect the stability of the canel facilities super giant technical objects on
the surface of the crust — is the deep pits inhilmedreds and thousands of meters of high-rise
hydroelectric dams, metropolis with a populatiori8f20 million. inhabitants etc. etc.).

European continental system of ecological secwitizuropean Union EB, (Pic 1) is
proposed by the author of this article in 2011 #ld justified several times [9, 11, 15].
Therefore there is no need to write about it imdelt is based on quantitative measurement of
contaminants in soil, air, surface water and vegetaand is function of the ecological state of
not only these four, and all nine components ofah@ronmentBP, GF, GM, GC, AT, AP, FT,
AP, DS and anthropogenic pressur€) (on them. This takes into account also the stfite o
environmental and resource securEe Earth and environmental condition evaluated all
components of a procedure for environmental safetyyironmental auditing thakElA
assessment of the impact of man-made objects ierkigonmentEIAs monitoring, modeling
and forecasting environmentdMF, environmental risiER and lifeBC (Pic. 1). General system
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of continental security of the European Union isltbusing GIS, remote sensing and IT.
Interstate system environmental safety of CarpatHtairo-regionESy (Pic. 1) was first
developed back in 2003 in a thesis project D. Zarid O. Adamenko published in 2008 [28]. It
is built on the same principle as tB8g, that includes a system of environmental and nesou
security of EartlEBg, ecological security of the European Unig&:, environmental status of
all nine components of the environmeh®( GF, GM, HS, AT, PS, FT, ZS, [0Be impact on
them technospher® and all procedures — the environmental safetypmmants EA, EIA MMF,
ER, LS, "stitched" geographic information system (Gi&note sensing, IT).

Ukrainian national system of environmental safe§u\E (Fig. 1) the least developed,
despite the fact that the publication for its rasite appeared in the works of A. Marynich and
P. Shyshchenko [18], L. Rudenko [30], V. BaranovEk], O. Adamenko [9, 11, 15], G. Rudko
[28] and others. The fact that these works provithedgeneral characteristics of the ecological
situation in Ukraine, without naming specific obssron point — geo-environmental grounds,
which would be determined environmental conditidrth@ geosystem’s components. Only on
surface waters published their environmental mainigo system [21]. Therefore, the job of
making space system EShould continue in accordance with structural angironmental
model (Pic. 1). Regional system of ecological safef Western UkraineESyy (Pic. 1)
developed by L. Mishchenko [19, 20] based on 1l4&degological landfill — sampling points of
soil, surface and groundwater, air and vegetafbmme several thousand analyzes the content of
components of the next contaminants — heavy metalgnuclides, pesticides, excess fertilizers,
petrochemicals and others. As a result of compptecessing of environmental information
relevant built database, based on them — hundredsibcomponent-wise and environmental-
technogeochemical maps, geo proposed zoning ofng¥2 geo-structures — zones, subzones,
stripes, ranges, ovals, ecological-geochemicalidrarrsources, fires and others. For each geo-
ecological complex structure developed by individuanservation measures. Rather important
is separation procedure, that means separation tlhenmatural technological component in the
total index of pollution. Research results publéh® L. Mishchenko also in other work of
O. Adamenko [4, 6, 8, 11] and the Department oflégp IFNTUOG [15]. Regional systems of
ecological safetyeS,; administrative regions (Pic. 1) elaborated O. Adako and D. Zorin
examples of areas in the Ivano-Frankivsk regiorj {i8tng materials of M. Prykhodko [25] and
Zacarpathian, Lviv and Ternopil regions [9] usingterials of O. Pobigun [23], L. Mishchenko
[19, 20], V. Trysnyuk [32], S. Popa [24] etc.

In ecological systems environmental security argelyi used data monitoring studies of
regional hierarchical level (from 120 to 200 poiafobservation changes the ecological state of
soil and groundwater, sediments, air, precipitatbnain and snow, and others. The basis is for
incremental (2001, 2006, 2012) the environmentahiobn maps serve landscape and landscape-
geochemical maps, together with maps spread ofifpolls up spatial geo-ecological zoning on
which developed concrete recommendations for furéresironmental protection: long-term
environmental program for five years, regular ogamt (urgent) action. Local systems of
ecological safety of district8S; (Pic. 1) based on environmental studies, scale Q0B0to geo-
ecological landfills guestrooms in the territorggdistricts ranges from 80 to 200, depending on
the area of the district, which can vary from 7601t500 km. EB; first system developed in
2000 for Snyatyn district of lvano-Frankivsk regied by L. Mishchenko and O. Adamenko [2].
Then the work continued by V. Trysnyuk [32] for Hasyn region, A. Penderecky [22] for
Galich region, V. Skrypnyk [31] for Nadvirna regio®. Adamenko, L. Mishchenko and
D. Zorin [11] for Tysmenytzja, Monastyrsk, Buchatsd Zalischyky regions, I. Trysnyuk [33]
for Shumsky and Kremenets regions, L. Branch [b8]Ghortkiv and Borshchiv regions. Most
fully implemented, these studies K. Radlovska [28] for the territories of Rohatyn and
Bogorodchany regions in 2011-2015. In the disteisvironmental safety system incorporated
the same principles as in the past — region. Chantiee scope of research — from 1:200 000 to
1:50 000 and their detail. Difficulties arise omhen performing environmental monitoring, as
requirements for local level monitoring nationarsilards do not yet exist. Therefore, this work
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is carried out or on the initiative of scientifigstitutions and universities, or on the initiativie
individual researchers in the preparation of thesesmetimes monitoring studies in the
territories of districts funded from environmentalnds areas, as it was in 1999-2001.
Unfortunately no regional or district administratsohave not yet realized the need to perform
such studies.

Local systems of ecological safety of communitiaged EB, (Pic. 1) first proposed by
K. Radlovska in 2015, first in her thesis, andhe book "Local environmental monitoring for
administrative districts and local communities [27his data, when starts in Ukraine
administrative-territorial reform is especially ionpant: rural communities voluntarily integrated
into the local communities, who transferred fromtidct councils, and most of the regional and
the central government in Kiev many powers, inalgdibudget. There decentralization
authorities at all levels. For example, in the lya&frankivsk region, within the 14 administrative
districts created voluntarily united 53 local commiies. K. Radlovska performing geo-
ecological zoning of Rohatyn and Bogorodchany negjiecologically substantiated excretion in
the first three communities (Rohatyn, Nyzhnolypedskl Bukachivsk) and five communities in
the second (Bogorodchany, Starobogorodchany, SwiofvStarunja and Yablunza) areas. The
area of these municipalities merged reflect the-gaactures — scattering geo stripes, stripes
Geoecological concentrations that have been maried. Radlovska [26, 27] at geoecological
zoning. That combined each local community hasowts geo-ecological justification as its
argument Natural selection, as stressed by O. Ademngl0]. Object security system of
ecological settlementsS (Pic. 1) developed by the example of lvano-Fraskiin 2001-2004.
O. Adamenko, E. Kryzhanivsky, E. Neiko, G. Rusandv,Mishchenko, A. Zshyravel and
N. Koltsov [3]. This work was one of 15 projectsmnners, selected and funded by the World
Bank with the submitted 2001 in Ukraine 462 innoxatideas. The authors created the
computerized system of environmental safety (CSESES includes:

- databases of different levels of morbidity in diéfiet neighborhoods of the city 28
diseases in accordance with applicable internadtidaasification of diseases (ICD);

- database on pollution of soil, surface and grouneryaair and vegetation, heavy
metals, radionuclides, oil, etc .;

- computer maps the current state of the geologiogir@ment, geophysical fields,
geomorphosphe, landscapes;

- 12 ingredients chemical electronic maps showing twmntamination of soll,
hydrosphere, atmosphere and phytosphere;

- map showing the current state of the technosphigyevehere at that time were 80
enterprises;

- correlations between diseases and the degreensfaranation of the environment.

The work was based on 248 points of samples usipggraphic maps of 1:10 000. In
2014 our materials were re-treated by M. KryhivgRy] using mathematical software that
confirmed the high degree of correlation with mdityi environment. The same results were
also obtained by N. Fomenko [34] at dissertatiangmt. Object of ecological security system of
the enterpriseES (Pic. 1) developed by L. Mishchenko [19, 20] undke direction of
O. Adamenko [11, 15] in 2003-2005. such work it waade, for example for the enterprise
"lvano-Frankivskcement”. It was chosen observatietwork, which includes 16 profiles 77
Geoecological polygons — that means the points evhelected samples of soail, air, surface and
groundwater and vegetation to determine the comamoin by various chemicals. Research
carried out on the basis of topographic maps o0 00 and satellite images. As a result, the
area of enterprise contains four environmental tmms: normal, solid, intense and complex.
Built-element component-wise and environmental4#tegeochemical maps that characterize the
interaction of two components — natural landscages man-made pollution. In this form the
new structures — geo-environmental and geo-enviemtah concentrations band dispersion,
which is 1 order geoecotype structures that mewisieaped areas. On their background appear
smaller geoecological structure 2 order — geoedodbgunits and ellipses are not always
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confined to the particular landscape structuresjsathe case with bands, areas. Even less
connection with the landscape geoecological uné@gehsources of pollution that are geo-
structures geoecotype of 3 order. They corresporitie contours of contamination of soil, air,
groundwater and vegetation, which do not alwaysade with each other. Therefore, the study
of the ecological state in the territories of inuiad enterprises must carry out their detailed
assessment and design according to your uniquef stvironmental measures.The object of
environmental safety of industrial, agriculturabasther enterprises is lower link — lower "floor"
of our proposed structural and ecological modamfironmental safety.

The findings of this study and perspectivesConstructive ecology as a new scientific
field research in Earth sciences only "gaining motme", subject to the overall system analysis
paradahmi Geosystems, which raised anthropogemécfenence with the course of natural
processes. With the proposed author structurakanbtbgical model of environmental safety can
be concluded that sustainable development in théasunent of global development in a slow
global warming above 2% for the twenty-first cegtas it was adopted in December 2015 in
Paris, 198 countries, should based on the harmtomizef relations in the triad nature-economy-
man. This harmonization is scientifically sound mgement (environmental management)
complex natural and economic-social system basedeasonable limit their needs to the
environment restored, developed economy, and pdeplecomfortable and provide a similar
development for future generations.
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JIO ICTOPIi MIPUPOJHUYNX TA TEOEKOJIOTTYHUX JOCJII)KEHD
MNOAIJIBCBKOI'O TIPUHICTPOB' 51 Y 30HI MAT'ICTPAJIBHUX I'A3OITPOBOIB

JocmipkeHo 1CTOpil0 BHBYECHHS BIUIMBIB MariCTpaJlbHUX Ta30mpoBojiB «Coro3» Ta
«[Iporpec» Ha HABKOJIMIITHE CEPEIOBUINE Ha AUISHIN Bix M. ['ycsatura TepHOMIIBCHKOT 00macTi
10 M. boropoguanu IBano-®paHKiBChKOI 00J1aCTEH.

Kiao4oBi cj10Ba: TreoeKoNIOTIYHI JTOCTIIKEHHsI, KOMIIPECOPHI CTaHIlil, MaricTpajibHi
ra3onpoBOJIH, TPYHTH.

HccnenoBaHo MCTOPHUIO U3YYEHHS BIHSHHS MaruCTPAIBHBIX ra3onpoBONOB «CoOr3» U
«[Iporpecc» Ha OKpyXaroIyo cpeay Ha ydacTtke ot I.I'ycsatuna TepHoOmonschkoi 0b6macTu 10 T.
Boropoauansl iBano-®paHKOBCKOM 001aCTEMH.

KiroueBble cj10Ba: TE€03KOJOTMYECKUE MCCIENOBAaHUS, KOMIIPECCOPHBIE CTAaHIIMH,
MarucTpajlbHbIE Ia30IIPOBOBI, I0YBHI.

It explores the history of the study of the inflaerof the main gas pipelines "Soyuz" and
"Progress"” on the environment in the area from @Gusy Ternopolskoj areas to the city
Bohorodchany Ivano-Frankivsk regions.

Keywords: geo-ecological studies, compressor stations,rgasrission pipelines, soil.

AKTyalbHicTh 1npodJieMu. BusHaueHHs BIUIMBY MaricTpajJbHHX TIa30MpOBOMIB Ha
JTOBKULIS JOCHipKeHO Ha Teputopii ['ycsatuHcbkoro, YopTkiBchkoro, bopiiiBcbkoro Ta
Byuarnpkoro paitoniB TepHomninbcbkoi 00acti Ta TucMenuipkoro i boropoauancbkoro paiioHis
IBano-®pankiBchkoi 00macti, To0TO B Mexkax I[lominscekoro IlpumanicTpoB’s Ta Ilpukapmnarts.
Taki mOCHiMKEHHs BaXJIMBI, TOMY IO Ta30MpPOBOAM — TEXHOTCHHO HeOe3ne4yHi 00’ €KTH,
0c00JIMBO, B YMOBaX JJOCUTh T'yCTOTO 3aCEJICHHS IIUX arpapHUX paioHiB.

3 icropii pocaimkens. L{i Tepenn Oynu 3aceneHi HAIIMMHU HpPEAKaMH JIOCUTH JaBHO.
KyneTypa po3BuBamuch TYT BiJg TajeodiTy 10 enoxu Tpumiyuiss. HaykoBi mocimimkeHHs
posmouanuck 3 XVII cr. [IpoananizyBaBim icHyro4y 3 I[bOTO MUTaHHS JiTeparypy [25, 34, 39,
41-54], JI. TI. Llapuk [36] posmounHae oryisia OpupoaHndmx gociimkeds 3 XVII cr., 3 eramy
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