ISSN 24188000 O S-H p oy Go 0

~

e m t h mt 0 om t e
o . " e h e x™e
—_— © < - * © < 1 1 Ll * <o [R—

X

- h"'vem'E 0 h ~ e t o

1 duvs 10} REBR[ L [ ¢
rctr ¢l 1141 brndud4 w
V1 Wl rterRUMBYEZE . [ ¢sdt (1 s

1011 ¢%A wy | GEOGRAPHICAL
1 busR SCIENCES
Idf z®H¢ Issue 9

SCIENTIFIC NOTES OF SUMY STATE
PEDAGOGICAL UNIVERSITY
NAMED AFTER A.S. MAKARENKO

.<

1 OzCsad?2 Y EktdzOdz
ldatsHdls! st ydzts
Hjtc's8 LOMdzsoa Odzs & 2010 tets



vrs 91(075)+930.1 :[37.026:91]+502.72 (
1 45

[teEZCk Is' Mw LG Hdgts L te' h j dzdgv a5 J 1
P! CSEE Hjky Osdesets § j H Qe SicO QRiisjcdsS @ dz
Oyj des b AeIH K sEts 9" HH' dzz v SO defpy CsEts

'[JHOQu‘ 2dz0 CBsdzj ¢ W
o (K& aE&)K
H

f s s CjBcetOY " ydds dzOk¢
. S otodaziC e PC @@l JHOIs cSJtseteOW’ ydzdr dOE¢,
[ . [1.OOdsomy S d@H 09 stc 6] 5OV ' oddd.~ kdaB@ dzc
dzts o(G OL OpSi@sdadz) H Ols  ff j H OC t5¢ . SRR y(¢oRENsCE, © dai 18
HsClsste W' dzsftsW (6 BEteOW ' ydz Zzokz<d) ,
[ . ptcdzk mC tc®’ dg@)dzH dH OIs G j 56 OW." Wz Bz dzO Iz
(LSt &O@)dzZH JH O f jHOGKEHNdEIAYY ZEORC d@GH 61§k
GJBceteOW ' yYdzd rw.da@ iz €, J(idfttof<i]. ¢, HBC IsBBte 6 SC 0O
ftocW. gut sC( WL e’ &O)zH dH Ols ¢ j 56 tW@Ws' .y daf~dz! dag
M SISO dGBSIOW & ydzad »  dad L0 e k2if idsts Wdzts te iz ) ¢
COdZHdHOI  jHOGBAG . ygaffhnj ZECHACE O fdBWIstsfc- ¢ j S
ydzdes dzOkz¢, ftotsW.

PHIcj MO WJHOGCY' 2des™ Ctsdzjc'
40002, d3. 4z d&3d , 9 Iz dz. it sd3d dzip+ € O,
e-mail: scinotesgeo@ukr.net
www.scinotesgo.at.ua

polssted tsfkBdz SSo0Odedm BOILJt" Odz' 8 daj Mk
Istsydze Mmlis+ HsMistse " tedz" Mis dz09 j Hj dzad n M OC Is
Isj@IsOIls’ fts2hdzd toj yj dzr o Odadzv .

1 d H Odzdzv L Otej " Mistcs o Odzj Is© dzriz § Gig sk g
dzdem OL On , tcj f sLdOte" W IsO WP EStso GRF Mg &
0,654;MIAR (2017) 1 3,3, IBI factor (2016} 3,0, ICV (2016) 47,85

The peerr evi ewed journal ¢cScientific No
University Named after A.S. Makarenk&eayraphical Sciencés i s devot
modern problems of geography and Earth sciences. In journal there are different
guestions concerning the theory and practical use of the results of geography
researches in different Ukraine regions and all over the wibikklrecommended for
high school lecturers, scientists and specialists in this subject.

The journal is registered in the international databases, repositories and search
engines. Impaefactor GIF (2015) 0.654; MIAR (2017)i 3.3; IBI factor (2016)

3.0, ICV (2016) 47.85

Odbkzdsrl v " Bj dz2' @208B. [ O



Scientific Notes of Sumy State Pedagogical University. Geographicatiencesi 2018.71 Issue9

w AwyRrRYLO Lfuttdrawed/ fL1wec v toAwl1 ¢

ViRt {rdsdtrevuvldrc
U [ $20.92 (075.8)

DOI: doi.org/10.5281/zenodo.1252793

Hasanov S.L., Hasanov E.L.

INNOVATIVE BASIS OF RESEARCH OF ENERGY-EFFICIENT
POTENTIAL AND EFFECTIVENESS OF RENEWABLE ENERGY
SOURCES

In recent years, countries of the world have been trying to attract new energy sources (wind,
sun, biogas, waves, drainage, roonventional energy sources such as hydroelectric power of
smallrivers) in their fuelenergy balance. Azerbaijan has renewable natural resources, favorable
for its energyefficient potential, according to the amount of sunny and windy days.

In this article was given total information about renewable energy poteritiAizerbaijan
Republic. In this article we use information which was given by The State Program on the Use of
Alternative and Renewable Energy Sources materials.

Key words: renewable resources, energificient potential, nontraditional technology
Greensbnetechnology Solar energy.

Introduction. Renewable energy resources are a numerate and quantitative text
covering subjects of proven technical and economic importance worldwide. Energy
supply from renewabl e I S an e drategy, t | a |
especially when there iggponsibility for the environment and for sustainability.

The potential of renewable energy sources is endless and does not differ with
ecological cleanness, their involvement in economic turnover reduces the use of
organc (oil-gas, peat, stone, coal, wood, etc.) fuels, saves energy, improves
ecological conditions. One of the issues worrying the world community in modern
times is the increasing demand for humanity's energy [20, p. 298]. Even when the
energy slander is sgdd, the world will soon face this problénwith the exhaustion
of oil, gas and coal, which are not renewable energy sources [9, p. 4].

Materials and methods.The more these resources are used, the more they are
diminished and the more expensive they. &ecording to calculations, today's coal
pumps will reach 40800 tons, oil and gas will reach a maximum of 100.
Exploitation of the Earth's surface and burning of the fuel also destroys the planet,
worsens its ecology, and the issue of the use of emagatally friendly, renewable
energy sources is becoming more and more urgent. They include only solar and wind

E Hasanov Seymur Latif ogly Hasanov Elnur Latif oglu, 2018.

This work is licensed under a Creative Commons Atitidn 4.0 International License
Article Info: Received: January 3, 281
Final revision: Februarg, 2018; Accepted: February0, 2018.




1 OCsOmEd whkdrlo ' d&gjdz 10 i tc Q¢ OHRYIRACHY] § 29 ¢
energy, biological resources are inexhaustible and ineffective to nature, not just for
environmental protection, but also to soften the depemdeficountries, territories,
econamic systems on oil and its value. Depending on the nature of the region, this or
other source prevails in the structure of alternative energy use. In some countries of
Iceland, Denmark and the United States, hydropowasliti@g with predominantly
geothermal sources, and small hydropower in Norway, are used for alternative energy
production. In windy regions wind energy is used, and solar batteries in southern
regions. Biomass burning technology is widely used in countviés rich forest
resources. The use of these sources of energy is largely due to the fact that the
renewable source of fuel is present in the given area. There are following types of
nonttraitional (alternative) renewable energy sources:

- Wind energy; - Energy from nuclear disintegron;
- Solar energy; - Thermasynthesis energy;

- Hydroelectric energy; - Hydrogen fuel energy;

- Biomass energy; - Horsepoweii energy of shoiing;
- Geothermal energy; - Thermal energy of the ocean.

- Wave energy;,

Azerbajan has renewable natural resources, favorable for its eeéigent
potential, according to the amount of sunny and windy days. The State Program on
the Use of Alternative and Renewable Energy Sources in the Republic of Azerbaijan
was approved by the daree of the President of the Republic of Azerbaijan of 21
October 2004, with the Decree of 16 July 2009 to speed up the consistent and
effective implementation of the issues arising from the Program The State Agency for
Alternative and Renewable Energyusces has been established within the Ministry
of Industry and Energy. This once again demonstrates that alternative energy
opportunities are in the focus of our state and that the transition to renewable energy
is economically and ecologically efficierit.is important for Azerbaijan, a country of
oil and gas, to join the global community in solving global problems.

The use of renewable and ecological energy sources, along with saving large
guantities of fuel burned at thermal power plants, also sigmig reduces the
amount of harmful emissions into the environment. the use of alternative energy
sources by using the country's natural potential paves the way for progressive
changes in the future development directions of the electric power industry.
Azerbaijan has favorable opportunities and renewable natural resources in terms of its
inexhaustible energy potential. The use of alternative energy sources is more
promising in areas where this potential is high and that traditional fuel resources are
lacking [12, p. 6].

Alternative energy sources with an untapped energy source have already been
installed in the "Ecological Park" project implemented by SOCAR in Gala. Solar
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panels with a total capacity of 20 kwh and wind power generators with a capacity of
40kWt have been installed in the park to compensate for some of the energy supply in
the park by alternative wind and solar energy.

The main purpose of using alternative energy sources at Ecological Park is to
attract public attention to this energy. Thwsjle use of ecologically clean alternative
sources of energy, with a special role in compliance with the principle of "zero
waste" in accordance with SOCAR's "Environmental Policy" document, reducing the
amount of harmful emissions into the environment aading large quantities of
natural fuel resources (SOCAR, "In harmony with nature”, 2010). One of the main
indicators that characterize the DPI is the indicator of energy production and
consumption in the country. These indicators include general infiaman energy
generation and consumption per capita, most important and most important of which
are renewable, nedepleting alternative energy (traditional energy souicesod,
sun, wind, underground thermal waters, energy generated during layingy/exgdof
water, biogas, alcohol and vegetable oils taken from plants, etc.).

The use of renewable energy in the world differs greatly from one another. The
share of renewable energy in the United States is 3.6%, in Au$t@li&o, in France
i 4.7%, in Caadai 4.6%, in Finland 6.2%. In Azerbaijan, especially in Absheron,
the number of sunny and windy days, as well as the wind copy are very satisfactory
for alternative energy production, so should be widely used.

Taking this into consideration, a spdcstate program on alternative energy
production is being developed and implemented at Absheron Peninsula and its
vicinity. In developed countries, thermal waters are used as a major alternative source
of energy. This effective method should be widely usedur country (northern,
southern, Nakhchivan Autonomous Republic and other regions) as a large source of
thermal waters. Having both the necessary conditions and strong personnel potential
for the provision of our country with solar, wind, thermal watand watercourses,
provides an important guarantee for the wider use of these energy carriers in our
country.

Azerbaijan has recently joined a number of conventions and agreements that
have great importance.

Biodiversity conservation, global climate citge, ozone layer protection, and so
on. Conventions are of great importance. These conventions are dedicated to issues of
national, regional and global significance. From this point of view, the programs and
projects implemented to prevent and reduce tinaber of lowwater birds in the
Caspian Sea, the smallest living in the world, and the decline in the number of
valuable fish species (sturgeon, white fish, etc.) are of great importance. Among the
existing international standards for environmental managémand protection, it is
now the driving force that is most primitive and known as the ISO 14000. In
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accordance with this standard, every organization operating in all spheres must
continually ensure its application by preparing an "Environmental Manageme
System"”.

This document is a very important document for every organization that covers a
wide range of environmental policies, planning, forecasting, goals and tasks, analysis
of types of activities and governance, relevant outputs and meeting modern
environmental requirements. In recent years, numerous studies have been conducted
to explore the potential for renewable energy in Azerbaijan. The potential utilization
of renewable energy sources in Azerbaijan based on the technical data presented in
varnous reports is as follows [2, p. 6].

The "State Program on Poverty Alleviation and Sustainable Development in the
Republic of Azerbaijan for 2008015" confirms the activities that ensure the
development of all sectors of the noih sector in the near futea. The program
focuses on the development of new generation capacities based on the use of
renewable energy sources by establishing solar energy and small hydropower plants.
It is recommended that periodic monitoring and financial sanctions should bedappl
to minimize negative impact on the environment. Within the framework of the
program for sustainable management of the environment, existing monitoring of
forest, water and land resources, sustainable biodiversity management and
desertification, extenge utilization of renewable energy sources, integrated waste
management, mountain and coastal zone, ecosystems, and environmental monitoring
system and regulatory framework should be improved, and environmental awareness
and awarenessising measures shidube implemented.

The program aims to create a Carbon Fund for financial support to enterprises to
reduce greenhouse gas emissions, to minimize negative effects of climate change on
the ecosystem, population health and the country's economy, and tot greNaion
of atmospheric emissions into larger cities, installation, and a range of activities aimed
at the development of renewable energy sources. In terms of its geographical location,
climatic conditions and economic infrastructure, Azerbaijan heat gpotential for the
development of renewable energy sources. There are favorable conditions for the use
of solar, wind, small hydroposy and biomass resources [258].

Compared with Germany and Denmark, which has achieved great success in the
field of alternative energy, Azerbaijan has three more potential opportunities for
developing this field. The main document adopted by the Government of Azerbaijan
in the field of renewable energy sources is the "State Program on the Use of
Alternative and Reneable Energy Sources". The main objectives set out in the
program are to identify the potential of renewable energy sources in electricity
generation, to increase the efficiency of using the country's energy resources by
exploiting them, to provide additiah jobs through the creation of new energy
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production facilities, increasing its power, thereby improving the country's energy
security.

In recent years, numerous studies have been conducted to explore the potential
of renewable energy in Azerbaijan. Splavind, hydro, biomass energy and
decomposition energy are taken into account when evaluating the potential of using
renewable energy sources in Azerbaijan based on the technical data provided in
various reports. The climatic conditions of Azerbaijan &@ea great basis for the
production of heat and electricity through solar energy. The XXI century has been
regarded as the century of transition to alternative energy. For this purpose,
alternative energy sources are widely available in developed couataaad the
world, with no refusal of traditional fuels. The fact that our country is joining this
initiative is the most demanded day of the day. It also improves the ecological
situation and plays a major role in preventing global warming.

The most commmn reason for the effect of glaze effects and global warming
gases (especially sulfur and nitrogen oxides) is that of fuel transported mainly by
motor vehicles. At this time, the gases involved in the atmosphere violate the
ecological state of the biospleerecosystems and biological diversity, have a negative
impact on human health and have various respiratory diseases (pharynagitis, larynagitis,
rhinitis, haymoritis, frontitis, bronchitis, tracheitis, pneumonia, bronchial asthma,
lung cancer, etc.). Pollug of air pollution with toxic gases does not go beyond our
republic, causing negative consequences and causes very serious concern. Each ca
exports 1.3 tons of toxic gases (sulfur, nitrogen, carbon dioxide, oxidized ethanol,
hydrocarbons, etc.) to thenabsphere. Cars in Baku annually produce 1 million tons
of toxic and very dangerous gas for human health [2, p. 6].

Main results.

1. All types of fuel used in our country (gasoline, diesel, gas, etc.) must comply
with European standards. Car transport is yejuted by toxic gases, has a negative
impact on the health of the population, poisoning the environment, reducing the
productivity of plants and animals.

2. Solar energy recently, hetenergy (solar energy) is considered to be a very
promising method in desloped countries of the world (USA, Japan, Turkey,
England, France, Germany, Russia, etc.).

3. In order to increase the energy efficiency and development of RES it is
necessary to stipulate in the legislation the legal standards regarding the following
aspets:

A Special tools for credit provision
A  Funding by the third parties;

A Tax concessions for investment act.
A Complex application of energy cert.i
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A Presence of the pr ogrfamrsg, edunation and mp a
training.

Conclusion. Given the above, classic traditional energy used in industry,
agriculture and transport should be abandoned and environmentally friendly, use of
energy resources. This is the fateful question of humanity andhtisé important
demand of the time, and there is no other alternative. This vital issue is of paramount
importance both to the UN and to other influential international organizations.
Refusal from traditional fuels and their transfer to alternative typesergy, serves
to improve the ecological situation, ensure human health and prevent environmental
pollution, minimize carbon, sulfur and nitrogen contamination in the atmosphere. The
main purpose of the transition to alternative energy is to prevent riynfeom
facing ecological disasters and to protect our planet from severe crises and natural
disasters. Otherwise, mankind will be threatened by two \agdive, to survive, or
to destroy.

As the main indicator of the Human Development Outlook, ther@mmental
situation, energy resources, their biosphere and ecologically harmless to human
health are taken into account. Greater importance is given to ecologically clean and
pure energy resources. Energy resources are a key indicator of the couatrgtaiec
development and are part of the state policy. It is forecasted that energy consumption
will be 15 times higher than in the previous one in 2050 and 80% of the Earth's
existing energy resources.

Thermal power stations, which are considered to lmd gource of energy in all
the countries of the world, but ecologically dangerous, have had a negative impact on
the ecological situation of our planet. Each kilowatt creates an atmosphere of 30
kilograms of sulfur dioxide per day, 3 kg of carbon dioxatel 24 t of ash,
contaminating the atmosphere, damaging the ozone layer, creating a heat effect, and
breaking heat exchange between the Earth's atmosphere and the atmosphere, generats
global climate volatility causing gere environmental consequen{Bs, p. 5].

Solar energy recently, helenergy (solar energy) is considered to be a very
promising method in developed countries of the world (USA, Japan, Turkey,
England, France, Germany, Russia, etc.). This type of energy is used in all areas of
the Earth is environmentally safe, endless and inexhaustible, has no negative impact
on the environment, it does not cause difficulties to convert it to thermal energy by
direct absorption and absorption with semiconductor photovoltaic modifiers.
Establishing poweplants with a capacity of up to 3000 KW in solar power can save
about 13,000 tons of fuel a year and reduce carbon dioxide in the atmosphere by up to
23,000 tons. At the moment, unmanned taxis are produced in the United Arab
Emirates. They will still baused between Abu Dhabi terminals. These taxis will be
made in the new Masdar Ekosaur, which is completely free of ecologically clean and
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polluting gases. As Masdar is a very modern city, it will be the only city in the world
where there is no car yet. Buith the investment and financial support of many
countries around the globe, this city will be the only environmentally friendly and the
only city in the world, with a huge flow of tourists coming to the richest city of the
city. Climate conditions of 2erbaijan allow producing heat and electricity by using
solar energy. The annual number of sunny hours in the United States and Central
Asia is 25003000 and 502000 in Russia, whereas 248R00 in Azerbaijan. The

use of solar energy would help solve @yemproblems in several regions of
Azerbaijan. In recent years, some developed countries in the world have begun to
implement extensive photovoltaic programs (PVRs). The involvement of Azerbaijan
in that program can play an important role in the applicaif@uch energy systems.

The effectiveness of solar installations depends on the country's climate and
geographical location. The annual fall in solar energy to the US is-2800, in
Russial 800-1600, in Francé 12001499, in Chind 18002000, and imAzerbaijan
i 15002000 kW/ni. So, the intensity of the sun in Azerbaijan is much higher than in
other countries. This is an important factor in attracting investment to use that energy.
The solar energy center is more suitable for river valleys, nortretmortheastern
regions. According to the Ministry of Industry and Energy, schools, road signals and
so on.it is envisaged to launch pilot projects to build solar power plants in the near
future, to build 250 sq km solar systems, to build a solar battethe home
environment and to build a 5mv wind power plant in the new Greenstone
Technology. At present, electric vehicles with solar energy batteries have been used
in Russia, Japan, North Korea and other countries [2, p. 6].
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Mo, MbkzSlkikztcd L jsiE] Cis@&eintke @Odafizl Us Od3 jedz
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odCttedmissols s MW HEW ktOdkhfstlsk ' O-86w
sl B ' dzrh WG EHoe' Yy ' odbdasei@si§ded &3 { st @Le

= 3eMJTi il JKHTIIOBOO 3a06yI0BOIO

= 19% lll 3eMITi IPOMHUCIIOBOCTI

B 3eMITL I BIAKPHTHMH PO3poOKaMH po3podKami,

Kap'epaMH, NIaXTaMK Ta BiAOBIIHUMHE CIIOPYIaMH
3eMJIl KOMEPIIIIHOTO Ta iHIIOTO BUKOPUCTAHHS

i >

il = 3eMIi TPOMaICbKOTO IIPU3HAYCHHA

M 3eMITi 3MITIITAHOTO BHKOPHUCTAHHS

% 3eMIIi, SIKi BUKOPUCTOBYIOTHCS JUTSI TPAHCTIOPTY Ta
3B'S3KY
M 3eMITi, SKi BUKOPHUCTOBYIOTHCS U TEXHITHOI
iHppacTpyKTypH
B 3eMJTi, SIKI BHKOPUCTOBYIOTHCS [UIS BIAMMOYNHKY Ta
IHIIT BIAKPUTI 3eMITi
tdm. 1. wlstekzCIskztcO L OBEZHBOOdzdm L J o34 dz¢ | tsdzd
(LO HPHdRY dzse s EZftcOQodz dzdzv [ jte) 6 ) BCOHOMIstE

25%

VL MlkzCIlskzte’ LOBEHBO Odzd»n L jJ d&3j dz¢ H'sMdz' +
HECted s tBLtesB SO, COtd’ OB, h OnISP-A&3d I
s yvw COjete’ W LY dig i » L OQadgpdets ad@fdf L Jgzts

= 3eMJIi ITi/1 JKHTIIOBOIO 3a0yI0BOIO

23.4% Il 3eMITi IPOMICIIOBOCTI

3eMITi KOMepIIiifHOTO Ta iHIIOTO BUKOPHCTAHHS

= 12,7% ~3eMIi IPOMAJICbKOTO IPH3HAICHHS
“
= % 3eMITi, SIKi BUKOPHUCTOBYIOTBCS TSI TPAHCTIOPTY Ta
3B'SI3KY

5.6% W 3eMITi, SKi BUKOPHCTOBYIOTHCS U TEXHITHOI

iHQpacTpyKTYpH

B 3eMJTi, SIKI BAKOPHCTOBYIOThCS JUIS BIATIOYHHKY Ta
IHIIT BIAKPUTI 3eMITi
tdm. 2. wlstekzCIlskztcO L OBEkH®adOdd~ 20J1E] d&. ) .

(LO HPHHRydksects ki tcOo @Gfhidaddr I j lotg ded)zROE" 2 tsB

M 3eMJTi 3MIIITAHOTO BHKOPHUCTAHHS

7710,7%

HO?2 d3j dzh © yOfflsstds] N dztOB ziH s Odzed » @& Pdgs dg’ o
sB dzOfls* , L O2 BBOs Is! L j dizgdz’ L 3 ¢S Gdets{dnts s & s
Hdzv s - dzOlsdetiz’ € Is'lzdpiidts ( HdJo . tdfyp. 1, 2) .
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Y OBLHGo Odz & @Qdd , of § 305,84 | 3089,9348| 3130,9981
L o
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v OB dzd yvw 2
[ 2Oz €O LOBEZHBSO Odzdr L j d3gj €2/0 1l6ts dafidzef)' € 5° T
(LO HpPHpRe descts kZftcOo dz' dedg? 1 Jtey ] BCOHOMISGE
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LjBgdZ ' H o HStGdlsddB]
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d dzj d3j dzls O BG dzls@atedf'Isds'teh Istc Olsd o dese s kfMmistetss , N
o UVSEtO dz . tOLsd3 L Isd 3, Hdzw tsflsdd3 L Oy
ftedtecsH S StcdMiskzo Odzdz?y o " ~dz' = d3d Y On dzj tsB
od¢tsted Mis ©dzdzVj flzjtedp’ !, dzdpr IstO© dzts o dzj dzdzv Y ' Is€ (
o toj G Iz dz¢f dc@dzgqgen * df eSOy dzdz'L | d3j dzdfteded rj dadzw dzwf dstisCe
dzi y' dzo smetsets oditedmisOdzdzy L j i3 dz' , WOstc Bz«
ChseteOy " ydedn, L j ddzjof stew H dRR ,Is O j BBty ' de
az' 9.

[ "] OIskztcO
1.1 etsdetso O j[sEtdB.Odz' Misd ¢ @ s.:  HzD e Efotizdf et O8Y." y dzd 2
csd’  oaf! Cd2 &2 jtdmddple fy.
2.1 Otej 3B O tlO.dzMf stedBOY ' 2 dz’ U'teisluj g dz'lz dztrdstdc 2 W ts dzHok

1 J 1 Otej dizB O, Q. Aot dyRds ttOyY' SdzOdz) dzsegts - 9 dC s
d S bdesd3 ydesc ts-tols @ tf fipditicdsts dztf sls j dzy' Odzz 6 ¢ ' gdzlz: W
misd.y" 1o e 02013.) dfl.9 1).u 240246

.st59 Odz! Yk § 5wdz & tehzOmls B aAsOW ' ydzi dststedjdpi dzOdedzy s fr
"sdHbE B EOMdses tjc' tsdk / w. 1. styOhkstgd, <O
kscteOWi *2016. 1 Jdf. 16. 1 w. 487161,

4. s890dz ye¢ w. 1. sodzyjtflskzOdzr dz2 L OMOHd Jo-dte" h
tedlsste’ 2 o MEzyomdedry 3w OR) .: sigodaz @, ¢. | . |
vdnd dt s, | d. JI1BEHOdz ys . : ([ jRH" dMEBSR,MH.201%.. |

51 dyow ,,[ {. {JlSG'tGOw'LLdZO sy ¢ 0 MmMEzyoOmdatsc ts
Isjtedistste” ~ 1 sdz' MY  dzCs sfde@ffylszOn "/ | [SApe{ahOEF QPO ,
v jtodets ' dz' fiyf jChisdgtr  tz@Xy) dz’ l sdztsH d d3jtet®© W) dZZEEFE OB OW W
(oPBg.a. 20071208.

6.1 d yow yfj.dz'[IsjBdz" dZzOdZHM OWIsd o MmMtezClskzte' kc"'

[. 1duov, (v Ok'Olipgs /[ dz ey jlstto fGRdf tzg BY k& gzt dzj| @

ljBdse W, 2016 §dcO@4w QLRI 119,
7.1 Qo dzsof! €O uv. 4. ubttkSChkiO-j€ sdgsd dqdd 2 6

sdlste' | ©ddHa) €t kwsHEoRsd dEkd S20146 | &dastzs o

704,

8.ydMmj dz' dz' Mis: (dzOwW o dzgsets dzOMj dzj dzdzv v € fgOzfiEd dzO
tc s dzdzd 2 ].1c § ) B tg 1 slddbdsd. Ukrcensus.gov.ua

0.2O0Gk@EZYOMdzd2 MlsOdz L j di3j dz' diqf oz Ot jifisketiz@? 1/t d
1 OkSCtsod?2 o' MdzdS wn' Hdzs' stetsf j2f)! CsEts ZOY G dzO dz
tcOW ' ydz ™WORGEH4. T - 11. T w. 487152,

Summary
Pavlovska T. SRudyk O. V., Biletskyi Y. V., Borovets M. H.he Structure of

the Lutsk Built Up Land In and Its Dynamics.

In the article the structure of the builp land in Lutsk and its dynamics during 2€ATL6
were analyzed. A comparative analysis of the structures of theupugind in Lutsk and Volyrer
gion and their changes during the specified timeeiod has been carried out. For this purpose, the
share of buikup land in Volyn region, the share of buip land of Lutsk in the structure of the
built-up areas of the region, the share of built lands of the regional center in the structure of its
land fund was determined. Modern structures of the -opiltands of Lutsk and Volyn region are
represented graphically; time data of areas of different categories ofupihands in the studied
areas is presented in tabular form. The research was choig using materials from the Main-D
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rectorate of the State Service of Ukraine for Geodesy, Cartography and Cadaster in Volyn region
(data form 6zem on Jauary 1, 2010, 2013, 2016).

During the investigation, it was found that the buift land of Lutskd 51% of the builtup
land in the Volyn region, and in the structure of the land fund of the regional center, thegouilt
land occupy 72%. The structure of the builip areas of Lutsk is incomplete: there are no surface
mines, quarries, mines and redal structures. The main three ones in the structure of theumilt
areas of the city are land for recreation and other open land, land for residential construction, and
industrial land. In the Volyn region, the largest shares of the structure of theupui#tnd have
land for recreation and other open land, land used for transport and communications, land-for re
idential construction. The transformation of the structure of the -opilareas of Lutsk during
20102016 is almost identical to the changeghe structure of the builip areas of the Volyrer
gion during this time: the largesthdrease in the area is typical for such categories of land as land
used for recreation and other open land, land for residential buildings, land of commercial pu
pose. @Gher categories of land have either a tendency to a gradual decrease, or the oscilitory n
ture of the changes.

Key words:built-up land, land fund, residential landscapes, land use structure, city, iurban
zation.

vrs 614.876:665.6:658. 562
DOI: doi.org/10.5281£enodo1218198
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v MIsOlls' BROtOSIsjtedL 5o Odets fteduydded L OBtelkzH dzj
tc OH ' ©idgfddz | fddsQ de8 asdzjsmdetso ded 2 o dzj MSE k2 dzOise Odzj
fw I€¥Ra?Ra,?'Th, 22Th, *K, 2Pb, ?%Pb,?'%Pp,?Ac, U, wC' sf)' HO® - O
Midss BB toj Mstedzedn IstczB SO ' dzh sets t5B dZOH dzO dzdgts - [ dzw
o dzj dztsL BOE dzts 3" to dzts fiplO'HO'C telgfC2da dIO® e B Mdzso @S 5B ¢
tcOC s jHol® H so dh L bicdoOdzdd3 Isjtcd3 desdz tetsL tes®BS d (s
Hsodh LOR" Hdes™ ctekzfd (odtelss n afps Cj, ¢ dzOMla@Mm" o
dzj dzd®@" tcdgH s d N OF MmOtC "  oaf! Cts° Cctokzfd (stdz® kEinet j,
o Ols ' .. C

sdzs Yytse ': Moo s OC Isd owlz] il tOPBtstizHdiz] dadzO B8 Ots telz§ ézts B (
ktsC, wbk®m' CO B &OME! .

Il Mzl sC &zOHd dzOWIsd ° GOLEZ ydmnis@H ‘otfdzd &
HORBd fHtodtesHdBer ftsntsHY J dzdzv . 1 3 2O Isj oY
w Qe dz) sSHd3" dedzets © HBRO OB IS MW Htod odwssBlzls

Eststedzefy ¢. [., vte P8 WCtsoa O [. [ .
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L O CsOfEd wbkzdrlu ' dj dz (0] o QRS OHROBHACHY] § 29 ¢
toj dzgdzv 2O Mls' dz§ On Istekze &' ydzdn 9" HS ®ROH j dz
sdmw w©WOH" SO .dov tejiudzj di3gj dedz® S tcj diBd AS -t S H t
Ldy' 2 dzsts’ HSLd ©®'  H B d&ZOH &OdzdzY HBMWGEO 6
9' HSC dzOH j dz@ By JJ1 UMy e OB dIlst5dz@ 0 OC ldscf o dz' |
ZzC dz' ' oifflf e dz@ B Ogc 1PD1H yt @tz b SEzj € s
o Odzj i tetsd3 dzjdd@izvis ot istipichimibieRii dz

bdzOdz' L Y jtejHdz » HEMd HYg do sdits, ez

f zOlsOy' ° fttsBlztcj @d~c Ao jdeditiAsroVglsiz daR@ Istf ts ¢
Odzj Yl @3 HE y! 'CSlEy dPis s IO St dgi@h 2Lz e W Is ts
COLtsd jdBzd M'Ee OBt OjtLtsd . 2] Bk IIttdH

BzdzO fsdg yjdzO "  Hadh jdzO Ctsdeyj delstcOy' v  to!
Yy oBHO E3j & Misdls! tsLydds 2 BarOSIsdo dz

JHd2 "8 L fjtwhdr o' bydLrdzwdzgdr dzOEZSCtsodnr
OH' 5OCIsdodzsets L OBtkzHzj dzdzd Isjtedlsste 2 Is
ftodtosHdzd B t©WOH' tsdzzC dz' HOBRY, BOEE . cSwBbskslo
od?2 odz MsC E o do Qy tzdztzts i to s pturf 3PF tc GOC 56 #5
LOWMEZzo Odzdzy sy dzdotsMmisj2 HjLOSIdoaOy' = B¢
ftcdtesHdzd 3d t©WOH tsdgz S dz' HORJ, L tetsB JAZJIs@ZzOE ¢
[2,{. 1. wu@ctsh|. bOoSgedfisSd. ©L[@B@s dzv Is

1 G' Hfzsmdese dzd 2 o dej MBS k Isjhdesc j detlegy 60O
fwils:  tc OH “RalzlTh, &K, AFb,”Pb,?®Ac . 1 ' L dz''f ¥ jizdzdz dgdf) «
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Summary

Kornus A.O., Tretiakova O.MRadioactive Pollution by Natural Radioru-

clides of the Territories of Oil and Gas Fields of the Sumy Region.

The article describes the causes of pollution of oil and gas fields by natural vatii®s. It
was found that®Ra %*Ra, #*2Th, #'Th, “%K, ?*Pb, ?%Pb, #%Pb, **Ac ?**U make the main coritr
bution to the named radioactive contamination, which sediment on the pipes surface and other
equipment. In the Sumy region, the main pollutants in the mining of oil and gaataral radio-
nuclides**®Ra, **Th, and*°K causing an increased level of gamma background, the maximum va
uesof whichare range from 450 mkR/h on the Kachanivske field to 2000 mkR/h on Rybalske (in the
Okhtyrka district), and on the Anastasivske dép@omny district) the gamma background level
reaches 6,000 mkR/h. The following regularities are established for the extension of radiation
anomalies: the highest activity of mining equipment and soils is observed in fields with x-long e
ploitation (Kaclanivske, Rybalske) and for deposits of the western group (Artyukhivskea-Anast
sivske). Practically there is no radiation contamination on the fields of the Kharkiv group
(Koziivske, Sakhalinske, etc.) and insignificaon Buhruwativske.

Key wordsradioactive contamination, natural radionuclides, oil and gas production, Sumy region.
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COjetsted? EkMmbs2ydetj mddxjdedj o dzsh OnH(
Bl jClOdBd, L, ickOdEp".jcts §sd

v OB df yo

[ d2OdB3d SO §f dzsh OH 2 ©OL dZdydse = COlsjetsted2 0ULg d3fdz

g =3 S i E"g g T gg S o %2‘ y

re N _E © |2 u| — ¥ e e 8 g = e % —

05 © f)-ﬁ 5 ‘;"E | w og IS s gg M el N

ULl o | N 9 © = 5
l‘SHE:b O _ |EN| £ |zeog = S e o o8 | E e

. o 4| ~— —

)

3 ~ 8 .
2011|1383,9812,4552,4 18,1|2014,4 68,9 |181,9 80,2| 74,6 | 27,0| 60,0 131,4| 15,3
2014| 72,1 |+1,0/16,3|19,4| +0,5| +239|+2,1/10,4| +0,4|710,4|+2,3] 10,3 (74,6
2017| 74,3 |+12,51286|116,6 +2,7| +67,6 |151|17,2| 14,6 |12,2|10,2/716,9/10,7

* Hdzw 2011 GetSHO EZCOLOds LdOyjddj o Isrfmp. ¢0O; H
Edzj dz' N ) dedf jdzts(" OHd L jJ d&3j dz# H Odedets?2 € @liEgjse t£tc d2d0 191 {fctd
LdzOyj dedwv € tyldststcts dOs 14010 Pz

[OCMd BOdz detsj ldsmdlsj dz detsj ko j dzd g dzd
TOLOCIsjtedzts HdY L EEHE&OLHEA seted o gHUs s d
stejlsd) d Hd&v §Ohdd. 1jBBd hisj, dzs hylsOB
dets Hdzv  dzj dr B A SIS ¢ g2y, ISSOAC L j dgszd  f &
cORd d Hekzed®Bd bttOdkhf stelsd’ & ¢ tdkkzdds C
dej Eflss2 ydoOY HddZOBISO M YjtjHse Odedj &8 ko

O naxoTHble 3eMAK1

Enyrosble 3eMam
ElnecHble 3emMnu
Cl3emnu Nog ApeBECHO-KYCTapPHUKOBOM

pacTUTeNbHOCTbIO
M 3emau nog Gonotamu

HEMWCMOAb3yeMble 3EMAK
B 3emn1 nog AOporamMmu M MHbIMM

TPaHCNOPTHBIMW KOMMYHMKaLMAMM
E 3eMAW 4PYTMX KaTeropuia

{ qutsslsdsh jddj §dshonj2 shkhj dd 5 ki dgjicdd ©0

stesdj ke, bkyj o 2014 cEsHk dhyjL dd
(9 201N 0ABHIBO, dL dzdm o [ dz' MES g te Q XIslaif]
2011121 €0O). ltedyy &3 dzO0 2017 ¢EtsH | tdj d IS
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bj cdsdsd3, dzjJ G dBORIDOIS dzdz’ » L j di3f dz¢ (
da 4,3 Ikrfp. €0). 10d&jyds j L j ik sthsos s
MlsQoadzwvw dzO 2017 GetsH 7,4 Is' M. G O.

Ol 82 ©83 sS4 @5 @6 @7 @8 @9

1idzj mMdzrijdzd dIf sdz! Likezzdg'spf {i8H 4H tc§ & fi) iy Gets dad Q fiple it-j] dz' dz
Mis' ¢, sBtsdzslsAQdids,H & tsH dz" d3d SHBOMEBO Gt 7 S tc 5 O d3qd
Metes2dBRL j 8 fd L so Odedw d ddz J
t (Bubtslsdetsh jdzgdj COljetsted?2 L jdgjdzz, L OGWL dzj
9" B ah dn ' MlsrifgLdy 2 Mise | dddzsgs 6O stosls O,

) Zsh OH! GHEhOjd&OS01 jokj 2017 Meflk0Os d dz
fjdz MSBARBL W2 Milsedj7dzds jlsLfg.dsded® ( 76, 3%E- 1 O
slsdetsh jdzdj Gmdzsoder & SOljetsed?2 thbkh j dede

) Zsh OH' BshOjd' 5 Ljdkjd dd 01.01.20
tsls dzts W Isjfdts 6 o Cilsj &' MS oL W2 Mlso j dzdef DB 5] B
& j L disdzd,i ddz,cGsolsjf).L j @] .

1 Bdzd, L OGtewW L dzj dedz’ | toOHdt5daz S dzd H GxB], ¢
€t BSBSEBlSO, LOkRJKEOsIk 202, 7 Isrfy. ¢®; yls
ZOMmisd %d L g 28j 2z HOdzdzs?2 CObjcestedd t4 (tedf.

1400

1200 4 e

1000+

800 bume

600 -

400 b
200

01

Braxoraele M o mocTOSHHBIMHE KyTsTypamu U myToBsIe

t B JddzOd S O f dztsh OHd fj dz MEtsatsL W2 Mmilse j dadze R
ots oadzOH jdedd d ftsdzt LtsoeOdedd Mmj dzt ME R BL W2 M
d StojMmlss wdzmCdr (WJttddj @6 ) EfpiL v@A)lsea, L C

27



1 OZCsOhEd wkzdr 1 v ' B dz 10 i tc QS CHRGIBAC K. § 9% ¢
it OMMdBBOIstcd o OV s HAHAP BHS Hz! fifUas - sL W2 Miye j dzdz
hdrfmw ots odzOHjdzedd d fdz LtseOdedd Mjj-dzz M¢E
s wdmSdna (Wittd3d eM29A)y &tsBY ? Oz G @b g &3
Isdls: JjVy EkEdRjde hjdedj LO tcOMMdBZ3OIstcd 9 @iy 2 ¢
dzj § ddzlsj dzimd o dats Mmdzdy J dzedd § dzsh OHd MQ-dz M
dzsfm! HB 2005 GEtHO (¢ Cttbttetsdikz MdedL d dzts
sdz0 MlsOBddzdL Jteso OdzO M- d © HOd dzgj 2" jd3 ~
Codzj BOdzdY di3d. U OCHHEO HisdZRMO OB cc@"Odzdf , GHL 1 |
Yddedj MsmMsOoaddzts 12, 9% (101, 9 Isr . dc0O).
9 Ols! fw , o Go L2HN1ZO clisteitizs jfde 1990 CEtHO dzO

] dztsh OH! dzzeso' 7 L jBYP&ZO cBHY | HEEHOE § &
Isj dziiadia€l 2, 2 Is™ f. G 0O, O LOLjdB d&OYyOdL»® Mts¢
2017 cetHEZ tdO MddL ddzom! do 27, 9% (147,
] dzsh OHd ftsH Mmistswdzdzr dzd S kdz! skEtcOd3g - dzj
hdm! © 2017 GEBHEZ d2O 43 9% (LO9D Ishisde O)

vOCdd3 sSBEKOL A3, lsdshdlsj dz' dzr §j Isj g r M
B SCkdz skztcOBBd L d2Oydlsj dz' des fftoej o sMroBHW IS
L jd&3jdz2 Htokzedr COlsjcetsted?2.

O dzOdzdL dL d3j dzgj dedw ff dzsh OH j 2 tStesh Ojdak" =«
dz' = L J &B& o § i) st dndz, thuyBrsd o tsfiylg dzjsds
Mdd MEBRtsLW2MIse jJdzdz" » L j d3d A 5 2 @Y Qzdiglag i ®
~nsHdd&zs dr ko jdzduyjddy dO 2, 5%ifshipkPy dagsat
a3 dz# M jdzdy HEts bRictSwz@yOddsidts dzdxydJ fJteo

]l 1990 GEtHEZ {dzsh OH! tsMkh jdeder 7 dzzectse
foOhdzgd dz2O 116,1 Is'fp. ¢0O0. 1 0dzjj ftesdfmn sH
sfpkh jdeder 7 dzzdse d ko jdazdyjdedj ¢ Ohdzed,
ftcjoLtshdzO {dsh OH! dzetse.

1 dzsh OHd Gt ififg Er L W2 Mmlse jdader 7 L+ d3j dz
20106 . tjLSCt MddLddzdm: d o dzOjgiggw 5] Jisr ente j

] &ztsh OHY Mt BrteOdzY J B3 - § tod tdfipls @ ¢ 2B
299,7 Isrfn. 0O, kojddydehdm' tos 2FtcO@o dzgj da
[lsdesmdIsj dz2 dgOw HBdv fthOHd [[Jluv MemlsOs
Zd COodzmME sets fsCOLOjdzy O 1, 4% d ] ot

sBd&OMlsd d ¢. [ddmco) [8, 13]. 10 tdht
[{lv | Bdjd MSiRLOEBaizGHE N OO dse d yds-d
tezmmdd.

10 1 wdzpeoOtew 2016 eHO [[lu BBdzOWd
Csdz, 13 LOCOLAdSCORd tjMmMfikzeddS odhtses

fOBWIsSddscORd ftedtesH" to] MY &z &pgddgddzif Cisc 5
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{ dMr ddz0BBdC O shEh jdd » d SshOjd 7 fjd M
L O 12909106 B&f! , ¢ O

| fMeslkejlkMsoadd M focctcOBBEY BEQEEeE (s
dzj dedwv fHtsye o Jtdjdz ME?2 B A&ZOMIsd fjso tsH
dzdv tBys Ijrndsejdzdz’ d3d IssSMdEOdsOBdS-d 1 |
o cets MBsdzdlststcddze O f totso sH d danlr dz2dd®O0 19"  f @ diL
ftotse  ts5C GLtOidagj, dzlsuddsydvw rrv MsmisOesdd® 0, C
ded 4 IsWyY dzf A4 C gy PokzdzB89 22, yddz2cO© 10, 8, f3J
dzd S©Es s dzO 7 ,-Qdzd Hdz@z' § ®)s3 GG/ $ 6. stes-dzy IS
Hjded?2 dzO 3 Widesoar 7 EyOmlsgjodkd v 120dt@k-LcdsjHd
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1 OSsOfMEd awldrlu ' &) dz o) = g d2S OURQIBACHY] § 29 ¢
ysd 6,2 &/ Cc¢, ®ROtteOdzyj &k 133 &/ S, O
[1316] . I1fj +ld LdOUjddY Mmizhjmise j ddzets dzd>
Haew 1 j destskemfmdd [ 9] .

10 -

: 8.8
’ 1 8.2
77 77 - 7.8 .
S —— 74
i 68 -+
.r"*f
6 5..-' -’f
148 a4z 0 -
S
I

2010 2011 2012 2013 2014 2015

—-+— Tomenscran obnacte  —®— benapyce

tdBr ddOBd¢ O HBdd L jdgid [[1uv | crdE, . MEs2 ©s

RLA&jdzj dedv Ctdeyj dzlstceOydd wsftej HJ dzv jmgB = -
zso " »n Isjtotcdlsstced?2 B tojLbizdz sOIsOd3 dzOB dz¥ H
sztcseo tsBMdzj Hse Odedw W o d dzd ! dzj L dzOydlIsj dz' o

] | s3] dzt MECts?2 B EZOMISd LOMR Isdets ] M &8 d 1)
dzs o 13 ©02tdOd, M®j H teiz? d MdrdE dzfsyo &
Istcd dzZOH yOIlsr &3 kztetsd3 tsB Mdzj H sB2AdebY) fol@satsl®dz
dzj dzeds ) Ho j dzOH YyQEO'1I®R IgbstésdgzOhs®d® 6, 2 HIS

v OB dzd yo =

RLBj doj dzdj QP@EHnddr?2Mlse §OntSlsdy = fsys | i,

o fitcdwsk @2 d 13 bzttO®Rd BMdzj Ho Oded W

P,Os K,0 | 2dziz
fMted H <100 | >250 |mtej H <140 | >300 |MtcJ H
oLO JdBBe/ {Bc/ (oL o j dizde/ (BB3c/ oL o j <1,5% | >2,5%
B/ | % % | B/ | % % %
13 | 5,85 | 230 | 14,95 | 40,98 | 224 | 26,85 | 23,64 | 2,32 | 6,45 | 37,62
12 | 591 | 223 | 15,74 | 41,30 | 209 | 30,95 | 19,23 | 2,27 | 8,01 | 34,06
10,06 +7 10,79 | 10,32 +15 14,10 | +4,41 | 40,05 | 71,56 | +3,56

vlz| e

e

I yjdsd 13 bkt §sCOLOd MmdjHkzshdj dL .
fOntlsdzr » Y sOBEZPMO 2) : mdzd ) 4 dzd 4 9 4 dzd
It imMflkeddS] L dOyjddv;, kojddudddy Mmtoj:
0, 05, Yylsts wodzw jIsinw dzOdetsdzy J o' MBS R { s
dzzeo 2, 35%, vyt 9" hj fMmtcj%,dzjdetis didsy jcj i @ u
1l t6] MismC 52 (2, 48 %) d JldlsiemEs?2 (2, 87 %)
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Hjte) OdgtsB zOMIs! L Oded BOJIs  j oot dzj MEGtscz ¢

liojlsteso OW 1 otio W dEHEOE OV k@B ipw f & Ber Is 1 Js j oisdded ;
tedd f ftOCIdyujmMed dzji tesHdtotso Odadz” d3 ff syo j dede’ &3
tdm. 9. wvdyfr dndessdetfls ' Jfydzlsff tstsf d @] dad v

1 dztsh OH ! fsye Mjdz MECBraLWY2MmMlse jdedz = k¢
1, 5% fdedL d zOils daddzthig 56 pozd w dz' 6, 45 % ( dac
fs tjmifkzedds,j), Hsdzw fsyes M MtsHJ oy Odaed
3,56% d MtsMsOoaddk® 37,62% (dO 5, 0% Btd h

I1ts tBMh j2 fdzshOud Mmjd MEsatsL W2 Mmlse j dade
| Bd3j dz' & Or Odzag ap®nlis * § sfdzj Hdzj § RJTHBISBS 71 tdsj" Hiry
CO (6,1% ls §dshOnd 5 1 jdstezimdd) [ 16
89,6% (6,3% ©ls fdshOud s 1 jdseezmmdd) .
fsHe jtoy jdeder 7 o jstotsots?2 i RIsBdd! Mse dzOMI§ 2 6
f dztsh O j2 1 jzstezmMmdd) . 1JLdzOydisj dz' dets j 2
sB dzOfRldd 5 d 21, 4ldnls™e fj) dzdats©® Mstsilso j

] dzsh OHd L jd3jdzr, ftsHO jtedh dmaMmwWw o tsHdes?
fdzsh OHj2 (5 tojfmfkedd¢ jr (891, V% Iy iy ls Ceo@izw ¢
[ Odzdz" 2 f sCOL Olsj dz HdzZw Htokzedr B d&OM 2
Mets?2 B dZzOMIS tcs®OL D, JF 16] . vOCdj L Jj Bdad- tcOfr
Mets2 ctewH' o otfhitydygj [dzjfte® (tedmkdast
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1 OSsOfMEd awldrlu ' &) dz o) = g d2S OURQIBACHY] § 29 ¢

[Mte j dedzsMisd 1§ tetsfls tc O daliste jj diadats'e AsAs kpdifstisg |
LjBjdz, Odgstesftscjddy 7 Bl jChtso, SCOLT o (
fsdz L 5o Odad v,

Oi &3 et Ols d o dz' jBT P BpOAZOM j dzy dede §i fpriECtEs ' 5 7 ts O da-j o3 j
dz" § I e JOydsdads i Usjj devedg'ls s toid ty dz'
{ d.m0t OMf etsMisteOdzj dzadj Odestetsftsej dzder B tsBi jCIstso
o | S@BF&Y B &OMIsJ
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( o o4 o = [

17T syd misdzr j § dgBIscleizls O 2P Rlefts f tosHEZC IstBa Mg g d Ot d o P
&z j MC tslsts dticfdueidzdoedsSdyf ; Iso Y toH ™ & tsHdf iz de 5% frw{lsubd
Slsh saiffosdzd ctsdz f tosdgr h dzj deder = BIshR SHB O

tdlotsyj ydz' § distsyded ¢ d Odzlstetst tstg wmzrdzslmits figtsj Hlg

t oMy sdzsy jdedd d Mmisjffjdd ckMmistsls’ Odpilzd st
ZOtczy do OjIs Mot BOSCMdBOdz dgzs ftedlztetsyj da
M2 ®Bd&ZOMId d Ijttcdlststcdd t s OyYYy o ML-ts@ s
dzsCB) 1 toj sB ZOWBY Is sde@OMBY, HBOSC Md BFOdz dzOW
zOfMmj dzv dzdzr 7 f Zdzols s e Itz faz® QA OlsjtotodIststs
dzj MdMmistsmis: ¥ . [ B vtc @ MefdfztstasCdz" 1 0f toj d sz § Mls
kg BdOMIsd d L Odzdjk0f dts i n diz0ay d i jj dids tc O dz' dz

tdStej Oydtsdedz’ § bj e Stsje@dd 6 dzdz@lis 518 i |
ftoedtesHdz J Isjttediststedd, 1 tsH dzjra®L dzp yfi fzizy d C
StccOdzd L s Odzgdets e s BOMMtso 56 BLABIOISH MEB s o 5 is s
LSdzsedud MS dB Jdf 1§ Gapdigz®iE sz deste30d3 d  f to
ZOMmlstswh jj otej di3W WEdSydsddtekzjls @0 sG]
f dzsh O 8 130 IrfMwy c¢jSlOteso [17] .1 5
Bj &z MS 52 ©BdkOMIsd BkHjl WYkdSydsddtess Ols
h OQH' 8 BT Ssdksr vy ¢jClsOtese [ 3] .

1Jdzyde j] Ltsde tOMmMf sdzOc O Isfpw o tsC oG G st
JIs ©OLd3j e L Pz ([ediprdetstk~ 1§0dztsh Onw! 850 Is
40,8 Bwmf t@&Oc O jostifiyls =@Q steBmzOMIsd d W s dzdzts
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1 OCsOMEd sbkdrl v ' & dz 10 =t @S CROBACHY § 29 ¢
@B dz MCdREMG B ©O25dz, &y dzze yYyoOMmls: Q- IsC Kk
Hd o { j ud ysStshds] dfy a1 flpCHtER 602 s5dzOR 1 2 U l&sichip.w o
oCdz6k yojls o Mo dsdy yJ dzlstcOdz dzgzés - o tsM
L Of OHdzz® yOMmlis! s Odzd dz§ 5B 6] Y OfEsEE CdsO Angdo .
cdlststedd otStkza rdztssc[dz,o c{ { SEOYY 9 O.

] dzis Is dzts iy ls - cOH J @Y Is df
1iLsde MOddlsOtcdzs Metsdh; Ku/C di3Bsdzj j 40, KW/ Sgst
2i o SHBRtcOdzdz" j L sdz'y - 15407 3,2%; 5157 14,1%; 157 31,6%; 0,51,C
Bts o i 19,4%:;0,2-0,57 25,2%, 0,10,271 5, 1 %,

0170, 7% Isjttcdlststed d B

t df2u jtetedlststedd, ofrftdMm. 13. t OHdOC Isd o @yt
L Ofsdr j] WEdSydd zO 20116 ¢ tsH

{COL" o0O¢dsj odi@d WigassMistsWdedd d d MY gkl de'tsedOc
stsuj ydz' | Odsstetsftsejdedy j 1 Ctsdztsc s G dsdz)
SlsAatsHBe, MeslktdRsedd ddéd, ydmlsdr £-Msts
ktso HjLOCKkdoOydd. t OMYf csdegy jldddj do §6SO0L

O] o MlstekClsbktej L jdjdd of Hjdws shw Is,
LOhMdIlsr ftodtecsHdzg = BI jJCIlsse sls dzj B d&zOG 51
Odzstetsf sG j dzdzr 7 W OCIststetso. s dzd 3 tsls dztsfgw Is fiy
tctso O SHBAtOdzdzr | L Bdz o jsdzdstisfiplE ds o dd&f th tist
o j dzadzgsc s t€OL B h jdzdv S 0OLOdr d20 ted il dzs

l otsMistcOdzmise jdadets] twOL Bj M jdedj Lisde fp t6C
LOGEWYL dzj Bl{B87 Y sTPBOdzes d&zO@ tedfmizdeSj 13.
ZOdBtsdzj § MEh jMmise j dzdztsj o dzd w@aEG™ dza0j ogijtscz’ osts’
mMkztemtso .

l T oaBBHT .

1.1 MmtezCbkztej L jddzjftsdz L sdABHVI {ffpjj dB
MCERtsLw2fise jidide,j, 80j kdipe j Hd o sidzj Hdzd B o
L j BidB[8, 8%. RL SOjctted? L jdkzjfsd L so Ol
tsls dats fy wilsjipgdzvCds St ¢ OdzdL Oyd2, ojHENdR  dzj f)dat
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My dz MESaBBLW22MIse J dzdz' = stceOdzdL Oyd?2 ©®-35, 8
SmtcOdzdzts G 5, SLHBKB dIs] dz' dzts G-Iz dz/ tdg £ tdedfdOcyts| S
yd dedv (10, 1%). 1 | tddd i) s@isiafs siffirstidsodd disfd ¢
stceOdzdL Oyd?2 ftodtosHiSEA tcOdzdzsG 5, sLHEHtese
CEEZdz sktcdzgse s dzOL dzOyJ dedw o Mmj 2 1 J dzstelzmmd
Hdzw ddzr = Mjdzt MECBatsLW2MIse jdadz" = yJ dzj 2. o
Hisdzv L j d3j @Gzy d 2s tots EOHA] t65 dz’ d L Jj dzj dz CGie®% HOdz
hjddw dd orfomoO Mmjdz MECBaLYW2MIse jdzdz" = Y d
oMmdr LJBIAEsEdB]D ©PHY B ddC ) .

2. 10 (j-BOsA @B8Ate dzj MEtsdz! €8 EZdisdzs h
LW2Mmlse J dzdz" ¢ dzd } d3gz@xfny ! BEsdzvy o dzd~ § ORislsdz -
sSB dzOH OlIs! ) d mMikh jMmlse j dadaets figjladgl § dzpfgH i ts fipls ¢
Ckdzt slzter | d tmtse j dzgdzts dzz e ts9 . 1 dztsh OpHd tsf
B4 dz¢  qL a3 dzd dzd i H 2] 2 G20 O d k& §5 2O dztf 46 jsdpd) s e Sz
2,5% s MtcOo dgj ded® filf 51N A j cAdaists d3,z d3y @ds ) 3 d
Ylzls dzdyd §JtosdzOyOdz' detsaG ts. 1 dzsh OH - tstet
dz4 dz 92 021000 5¢ SHORr twjL S8 MdzdL d dzd M+ .

3. rdzv fsyeo Mjdzr MCtsatsL W2 Mmlse j fighizis BGs Iz 6 Gzt
yd dzed v fmdzd L f zOf! o j dzduddz© ey, ko j dzf yd dzO
RBzMO. 1t BNM jJ2 fdzchOHd Mjde hEw g tedzy 2 Mk &
sB dzOMlis LOdzd BOJ s §tsmdzj Hdzj J dBd Mists MmMted HJ
ftsHo jJtoy J dadz" = 9,] Istods® R H dadsz jdlg

4 . f OS M 3O dzt dzOW Ctsdeyd dzlstcOydw oz ddeftstc Ol
sStcOdz! dzts?2 yYyoOMmilsd Jtsd3j dz2 MEts2 B dZOMIsd jo Isjt
tej. [ jMmder jJ L jdgdzd ftcj sBdZzOH OB Is dzO L QY-OH j
Yyojlsmw MmMjojted. duoswiydssjizO@dzls tcsf ts¢ j dedz’ |
ftedwisdz | 1t ssidzf @ lis'dzr Slsmr SHEBYO, Mme sils s di3p € d dz-
ded v , B34 MO L Of stetsdgfoddyidig§ sty btsdtcs g © @T |
sSBtcOL AR dzO -gwfflstHdC njoyg dGMisd dzO0 -y t€tc dl =iz
slsmd dzd dedvw d BlsykyHj dzdv.

[ dls] tOIskztc®

1.olsdzOfm Mtsotej d3j dzdzr = d HesedesL dzr = OMY jCIstse
dbCu O YsMmMistcOHOaNdr Isjttedlsstcdwrn  Sig§ldPden S ,j dzC
2009.1 34 M.

2. ]| jdz tOdzt dzOV Mn jsBO jtEGLsE i dadMe tslo teixfp daffiy-, Iskz
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Summary
SokolovA.S. Land Resources ofGomel Region: Current Situation and Dy-

namics.

The aim of the research was the identification of the main characteristics of tbensrand
dynamics of land use in the Gomel region, as well as features the spatial distribution of anthrop
genic objects ad certain types of land.

In the structure of land use forest lands.@4) and agricultural lands (38%) dominate;
among the latest arable lands dominate (68,8%). Among the categories of land users thé predom
nant share of land belong to the land of &irg management organizations (3%), lands of agr
cultural organizations (38%), land conservatiormecreation and historicatultural purposes B
ganizations (1(%). In the Gomel region concentrated almost half of the lands of the organizations
of envronmental, health, recreational, historical and cultural destination in Belarus, 40% of the
lands of citizens, selected for other agricultural purposes. On the other hand shares of the organ
zations of the defense and lands of citizens dedicated to manohgrazing of farm animals €f
spectively ¥ and 83% of all lands in these categes in the Republic) are extremely low.
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For the period 2012017 years the area of agricultural land decreased insignificantly, the
share of arable lands in agricultural aneased (and they begin prevailing), and the share of lands
used for permanent crops, and especially meadows significantly decreased. The area of drained a
ricultural lands have changed insignificanflyup to 2000 was an increase ab%2 compared to
1990and then a gradual decrease to a level slightly below the original. The area of irrigated agr
cultural lands in 20082010 has decreased sharply.

For soils of agricultural lands the value of pH was decreased to the national average,
weighted average humw®ntent was increased. The total area of agricultural lands exposed to
erosion, the region ranks last among all regions, while the area of land prone to wind erosion, it
leads.

The maximum concentration of drainage channels confined to the Central faonad e-
gion and the territory of the Rogachev district in the North. Forest lands predominate in the West
pert of region, located mainly on the North and South of the region. Point anthropogenimenviro
mentally unfriendly objects: landfills, burial sitdseatment facilities, stoiges of decontamination
products are concentrated mainly in the South and the Neat parts of region, on the territories
belonging to the areas of resettlement and alienation.

Keywords land resources, agricultural land, abde land, reclaimed land, anthropogenio-i
pact, radiation contamination, recreational areas, green areas, categories of land userspenviro
mental management.
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Benukaa PoisHua Tee,
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VYMOBHI MO3HAYCHHA

I. Po3noectooxcens neputix 8io nosepxui 6000HOCHIX ZOPUIOHMIE M KOMIIEKCIE,

- Y CYYaCHMX alFOBIATBHHX BIIK/Ia[aX 3aM/aB pidoKk Ta JHH Ganok. [Ticku,

CYMICKH, CYTTTHHKH, MYJIH, TJIHHH.

- Y BCPXHBbOUCTBEPTHHHHX aioBianbHHX Bifknanax I ta 1l HagzanmaBHUX Tepac.
ITickH, CymiCKH, CYTJIHHKH,

vd I-III | - y YETBEPTHHHHX €0JI0BO-AE/IFOBIAIbHUX BIAKIAAAX, MICLAME Y

CepeIHbOYCTBEPTHHHHX 03EPHO-TbOI0BHKOBHX, BOJHO-NbOJI0BHKOBHX BIAKIA1AX.
JlecoBuaHI CYIIIMHKH, CYNICKH, NEPEIIAPYBAHHS MICKIB, CYIICKIB, CYTJIMHKIB.

1. Konmypu po3noscioddicentis 6000HOCHIX 20DH3OHMTIE MA KoMNIEKCis,
AKT 3QNA2AI0Mb HUMCHE REPUINX 6i0 NOGEDXHI.

v N, Pl——=— - y [loaTaBchKHX BiKnagax miomeny. [Tickm.

—_— 'ngV+BE+‘P3hr+Br e i KI’[]TBCBKPIX, ByqaubKHX,XapKLBCLKH?c
Ta bepekcbkux Bigknanax coueHy Ta omiroueny. [Tickm.
Mpumirka. BoxoHocHHIT FOPU30HT y KpeiiAsHUX BIAKIAAAX PO3BHHEHHIT 10 BCiil MicLeBocTi.

1. Konmyp poznoeciodsncenns 6000mpuekux nopio.

T Ni-Qi - - BOAOTPHBKI MIOLCH-HHKHBOYETBEPTHHHI BIIKIAIH.
Crtpokari, uepeoHo-0ypi Ta Oypi ranHm.
IV. lubuna 3a1nzanus zpyHmMosux 600 ()

[ Joo N\\Wis [ oe-1s B==—>15

V. Ancepena 3adpyoHeHHs RiO3eMHIX 600,

0.29 [ona dinerpamii
380.0 e Uudpu: ¥V uncensHuky nioma, kv’

V 3HAMEHHHKY KiIBKICTb BOIH KA CKHIAETCS, TUC. M3/ ik,
V1. Kopoonu.

............ Boa0300piB
%\ KUTOMETPH )
—— BOJOHOCHHX IOPH30HTIB
— — — — rMOHH 3aAraHHs TPYHTOBHX BOJL

tdm. 1. | HAcfEcojds desh) j\pddelz [26° S d {dedy®
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Summary

Myronenko A [ Kornus A [The Features of Formation of the Runoff in

the Ryblzs'a River Basin.

In the article geologicajeomorphological, hydrogeological and physgeographical ca-
ditions of river Rybytsia flow formationere investigated. The first stage of the study was thie ana

41



1 OSsORMEd whkdrl v ' & dz 10 @t G dRS OHAQIRASH § 9 ¢

ysis of the morphometric characteristics of the riverbed and basin of the named river. The second
stage involved clarifying the nature of the indigenous and anthropogenansesesl that make up
the basin territory, analyzing the physiggographic, first of all, the climatic conditions forming
the runoff and drawing up the hydrogeological map. It is established that in the basin of the Ryby
sia river are developed conditions, generally favorafole the formation of river flow. A slope
elevated relief, a sufficient amount of precipitation and the presence of achaiky regional \a-
terproof in the Upper Cretaceous sediments account for the increased water content in the named
basin. Geologicabeomorphological, ydrogeological and physicajeographical conditions, under
which the flow of the river Rybytsia is formed are typical for the rivers of this part Sumy region.

Key wordsriver runoff, flow formation conditions, Rybytsia river.
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Fesyuk V.O., Kononyuk V.PFeatures of the Modern State of Soil Cover

Povchansoboka Hill s

Aim. Analyze the conditon f t he soi | cover Povchansodoka |
and use Methods In the course of conducting research have used such methods as: comparative
geographical method of stationary research profile method, the method of the keys, soil
geochental, morphological method, aerospace method, laboratory experimental methods, system
analysis; methods of formalization, posing hypotheses; empirical, map and other graphic tec
niques, methods of processing of statistical data, information techniquesdsethforecasting.

The results Features of soil cover height directly depend on @&svben the rivers the landscape in

the central part of which is hilly terrain higheam ravine erosion, denudation of hills that made up
Quaternary and Neogene sedimeracement of soil cover the territory of research clearly-su
ordinated to certain geographical laws. Within the forstsfppe zone covered by loess loam,
formed soils characteristic of the steppe zone: black type, ashed, deep, shallow soils, meadow and
meadowblack, and gray, dark gray, light gray foresteppe soils ashedonclusions Physical
geographical prerequisites for the formation
operation of the relief, climate, hydrological features angetative cover the territory as the terr

tory of the research is the forestieppe area and is located to the South of Rivne region ancelies b

t ween the rivers Stir and Ckva, and the condi

Conducteda morphogenetic analysis of the main types of soils in the territory of the study
showed that the placement of soil cover the territory of research clearly subordinated to certain g
ographical laws. Within the study area covered by loess loam, formedaseiinherent for the fo
eststeppe zone: black pratensis and lucky black earth, black ash, and graystemst chenozem
soils. Optimal parameters of agrochemical properties of soils provided conditions for theuaccum
lation of a sufficient number ofianoelements in soil, investigated the life and development of the
ground flora, fauna and the root systems of plants. To a large extent these options depend on the
genetic characteristics of the soil, the quantitative and qualitative composition ofniésainand
organic parts.
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Summary
Ya.O. Molchak, I.Ya. Myskovets O.l. Myskovets Natural and Ecological

State of Volyn.

The purpose fothe research was to carry out an analysis of the natural and ecological status
of Volyn region. The work deals with solving the actual issues of the impathad@ogenic loads
on the environment, as well as the planned environmental measures regaedregional ecolog
cal program "Ecology 2012020" of Volyn region. The region belongs to regions with relatively
preserved naturafterritorial complexes. Intense transformations of the Volyn region landscapes
began in the 1960's and were determinedhayattive development of industry, transport network,
drainage, extensive introduction of agriculture and reduction of forestsafde material ande-
source potential of the region is characterized by the presence in the bowels of 18 types of minerals
(coal, natural gas, peat, germanium, copper, amber and others).

Volyn area is rich in rivers and lakes, but the main pollutants of water resources by quality
indicators are municipal economy and industry, which account for 83 and 13 percent. The main
toxic substances that pollute the air during the operation of vehicles are carbon monoxide and n
trogen compounds. In addition, from stationary sources into the atmosphere was emittecu167 tho
sand tons of carbon dioxide, which affects the enwimrent changelhelack of the pollution control
facilities, their inefficient work leads to contamination of surface water, as well as underground
aquifers.In 2016,on the territory of theagion 50,829 million tons of hazardous waste were stored
which polluted the enviranent. The implementation of measures will result in a reductiom-n h
man impact on the envinment.

Key words:region, ecology, contamination, anthropogenic load, environmental measures.
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Summary

Sakhniuk T.V., Kornus A.OCurrent Status of the System of the Natural B-

serve Fund of the Lokhvytsia District, Poltava Region.

Thearticle considers the current state of the nature reserve fund (NRF) of the Lokhwgdsia di
trict of the Poltava region. Quantitative and qualitative assessment of its elénotected ten-
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tories and objects is carried out, as well as their typificatibne map of the spatial location of the
NRF network in the study area was created. The NRF of the Lokhvytsia district includes 113 protec
ed areas and objects with a total areadd®3.01 ha. They have the status of national reserves (2),
local reserves (5) and botanical monuments of local significance (6). In general, the Lokresytsia r
gion is characterized by a satisfactory index of theaa reserves (3.64%), a high index of the te
ritorial concentrationof the elements of the NRF within the region (As)ompared to other areas
of the region and sufficient efficiency of the natpretected network (ingarizationi 0.519).

Key words natural reserve fund, percentage of reserve, index of territorial concentration, i
dex of insularization, Lokhvytsia district.
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Summary

NetrobcukuM., Mykoliuk L.N. Ecological Assessment of the Water Quality

and the Dynamics of Changes of the River Turia in the Volyn Region

The purpose of the article is to analyze the chemical composition of water and the dynamics
of changes in water quality in thever Turia for the period of 2062016. The assessment of the
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quality and dynamics of water pollution from the ecological pmsstwas performed in two points
of observation in three block¥hey aresalt composition, ecological and sanitary indices, content
of specific substances toxic effects. The overall ecological assessment of water quality is calculated
as an average of theum of three block indexes. By the valoeblock and ecological indexes, the
category and class of water quality were determined according to the ecological classification. The
observation points weli@ Kovel city: 2 km higher and 1.5 km below thy.ci

It was established that the waters of theer Turia for the components of the salt
composition, belonged to the first category of the | class ("excelent” in their natural state, "very
clean" in terms of its purity) for both observation points. It wagermined that the water of the
river Touria for ecological and sanitary indicators belonged to third categories of the 2nd class of
quality ("good" in their natural state, "fairly clean" in terms of puritycArding tothe content of
specific substares of toxic effect, the water of the Turia belongs to third category of the 2nd class
water quality ("good" in their natural state, "fairly clean" on the degree of purity ").

It was analyzed that the average annual valokscological indexes for thertgrear period
described the waters of the river Tuiig#o 2 category ("very good" in their natural state, "clean”
in terms of purity) at a point 2 km above the city and 3 categories ("good" for their natural state,
"fairly clean" by the degree of purity) class water quality at a point 1,5 km below the city. The
main sources of water pollution are poorly cleaned sewage and sewage treatment facilities of the
city's enterprises.

Key words river, water quality, class, category, salt composition, ecologarad sanitary
indicators, specific substances
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Summary
Danylchenkof .S., Dovh@olova |.S Waste in Sumy Region: Dynamics of

Production, Accumulation and Circulation.

The article is devoted to the study of the acute geoecological problem of the Sumy region
pollution of the environment with waste. Particular attention is paid t@tiaysis of the dynamics
of production and accumulation of waste in the region, the spatial structure of waste generation,
the structure of waste disposal by categories of materials, handling of hazardous waste and solid
domestic waste. On the basis dtistical data, graphs and d@grams are made which show that the
collection and accumulation of waste in the Sumy region have a steady tendency to increase. In
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2016, the receipt of waste in the regictibased, but the accumulation of waste increasesd,ighi
because the disposal of waste in specially designated areas decreased by almost a third compared
to 2015. The spatial structure of waste gatien shows that the main waste producer is the city of
Sumy, as the main industrial center of the regiorthtnstructure of waste, the leading placeds o
cupiedbymdustri al waste (62%), the main accumul at
region, 18% (of the total volume) of toxic wastes-ibf hazard classes.

In conclusion, the authors say thaethk is a clear negative trend: the population of the r
gion is declining year by year, and the accumulation of waste is growing. And there is alsp a neg
tive trend in waste management: extremely hazardous waste is not disposed of at all and-is not r
moved,only 1% of the total volume of solid household waste is processed for secondary eaw mat
rials.

Keywords:waste, waste management, Sumy region.
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Summary
Danylchenko O.S., Mikhailichenko V.MEvaluation of Ecological State of the

Small River Pozhnia.

The article is devoted to the investign of the small Pozhnia river. Particular attention is
paid to the assessment of the ecological state of the Pozhnia river using a test methodology based
on a visual assessment, which consists of 3 blocks. The first block contains 13 questionsp-on a nu
ber of parameters determine the state of the river: speed of river, river bed status, regulaten of ri
er, bottom character, river water transparency, odor, water temperature, river contamination,
vegetation of the river, fish population of the river, saif the river banks, state of the coastal-pr
tective strip. The second block includes 14 questions that determine the state of the floodplain: the
width of the floodplain, the degree of disturbance of natural landscapes, the presence of a water
protectionzone, traces of water erosion of floodplain soils, the level of recreational load, the nature
of the economic use of the floodplain, the use of river water, the presence of direct drains into the
river, urbanization of the territory. The third block castsiof 2 questions, showing the swiftness of
dangerous changes occurring with the river.

It is established that 31% of the total length of the river is in a 'gbitld" state and requires
precautionary measures to preserve it. The 38% of the study aneaissatisfactory" state and
requires measures to halt the destructive processes for the river andsistmn. The 31% of the
study site is assessed as "unsatisfactory”" condition and requires taking measures to halt the d
struction of the ecosystemtbe river and floodplain.

Keywords ecological state, river Pozhnia, evaluation of ecological state.
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Korniychuk O.0O., Bova O.V. Features of Technogenic Pollution of the
Environment in the Okhtyrka District Oil Deposits.
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environment in the areas of exploitation of oil and gas deposits in Okhtyrka district of the Sumy
region. The complex of rehabilitation and other measures on restoration of natural resource state
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Summary
Poruchynsky V.l., Poruchynska 1.V., Slashchyk A.Rverview of the Main

Environmental Threats of the Urbanized Environmentof Ukraine's Regions.

The question of urbanization as an object of s@donomic research is considered. The
basic lines and displayof urbanization are outlined. The value of cities as centers of-socio
economic development is shown. The modern level of urbanization in Ukraine is analyzed, the fe
tures of ubanization processes in the cut of regions are describeel.most importantdvantages
and lacks of urbanization, that is observed in the municipal spheres of public life, are distinguished.
The intercommunication urbanization with an ecological situation in the regions of Ukraina-is an
lyzed. The most muddy cities and regions @oantry are indicated.

Key words:urbanization, city, municipal development, ecologicalaitn.
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Summary
Slyuta V.B.,Aleksa E.V.,Malovichko YuO. Forest Melioration Measures of
Deflation Control in the Conditions of the Northern ForestSteppe Zone on the

Example of the Udai River Basin

The peculiarities of wind erosion developmehe mechanism of its action and influence on
the underlying surface, methods and means of combating it within the upland territories, watershed
divides and reclaimed lands in the conditions of the left bank part of the Northern-Btepge
Zone on theexample of the Udai River Basin are investigated. The location of forest staads, d
pending on its type and functional area, location in the area relative to the direction of thd-prevai
ing winds are analyzed. Some aspects of the development of dust ghdacig are revealed. The
practical schemes of location of protective forest stands for deflation control on reclaimed lands
are given. The role of certain types of trees and its protective functions in forest stands and a
rangement in protective stripsarconsidered. Attention is paid to the necessity of planning and o
ganization of the territory in the course of agricultural work; a number of general reconamend
tions aimed at preventing the development of deflationary processes and phenomena onragricultu
al land are given.
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Summary
Petlin V.M. Regularities of Hierarchical Organization of Natural Territorial

Systems.
Despite the prevalence of their use, natural hierarchies still remain insufficiem#dgtigated.
At the same time, modestience came to the conclusion that any complex system which arose in
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the process of evolution by trial and error should have a hierarchical organization. Such arganiz
tion is based on the relevant attributes, which include: interconnectedness of gHewetrand n-
ter-level components, functional integrity both at each hierarchical level and within the entire hie
archical pyramid, the presence of the emergent attribute at each level and the whole interconnected
set hierarchical levels, the presenceao€ontrolling mechanism as structural components, and in
the whole hierechical pyramid, the presence of the main (general) and subordinate purposes, that
is, any territorial hierarchyi it is primarily a system formation.

Any natural territorial hierarcly is the integrity that forms and maintains the corresponding
dependencies and regularities, which gives them spangestability and support in the formation
of the internal functional structure and their hierarchical relations. Such internal organizafio
hierarchical territorial systems is supported by their external organization based on which-hiera
chical organizational processes are controlled by appiate hierarchical dependencies.

The possibility of hierarchically complicated systems moreieftiy distribute entpy and
more efficiently use the nantropic processes makes them more flexible, more stable andewnore r
sistant to external perturbations. At the same time, symmetric and asymmetric phenomgna are o
timally combined in them. Overlagnsuch processes on rhythmic and-ssffillating variability
does not disturb their organization, but provides systems for moving-egaibrium. In an ind
vidual plan, the complex of such phenomena and processes closely depéheddocation of the
systemComplicated information phenomena not only provide hierarchically complicated territor
al systems with harmonious coexistence with the environment, but also they are at the togd-of the ru
ing mechanisms, which provide the optimal organization désyswithin each of the conséive
chain of states. Thus, the differentiation and, at the same time, the functional continuity lf hiera
chical territorial systems form interconnectedness and individuality from place to placehbuug
the landscape. Isiin them that extremely complex and consistent interweaving of lawsplaac
and dependencies, which ensure the organizational stability of the landscape in general and each of
its fragments in particular.

Keywords:natural territorial systems, hierahy, regularities of hierarchical orgaration.
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Summary

Koltun O.V., Koltun V.R. The Geological Features of the Landslide on
Kuprin Str . in Khmelnytskyi City.

This landslide on the leftankof SametRiver (the right tributary oPivdennyiBuh River) is
the biggest withiiKhmelnytskyCity area. Despite its more than half centugvelopment are still
many questions unknown or uncleaheToriginal ground surface after the shifts has changed the
steep slopes to artificial terraces, light hilly surfaces, natural and artificial scarps.total thi&-
ness of théoesspaleosolsequence distinguisB2-36 ms (estimated). The thickness of naosed-
ments by the main northeast scarp could reach 15Timsy included the fertile soils and the upper
and middle Pleistocene parts from tloesspaleosolsequenceThe surface rupture lied down into
the last. Accordingo geotechnicakngineering invaggation in 19831990, the thickness of thesdi
placed material in the middle part of the landslide body #&s,0 ms.Below theloesspaleosol
sequence lie lower Pleistocene alluvial sedimesasid and loam. Deeper reposes lower Neogene
clay. Theoversduratedloam by the southeast range of the toe of the surface of rupttinexas
tropic. Upper layers of théoesspaleosolsequencé3-9 ms thick and more) can sink because of its
land subsidence ability. The ground water table was situated under tHacdidpmaterial in the
middle part of the landslide and into alluvial sediments closer t&GtHraets/alley. The soil prp-

erties and the groundwater tableafares need a special research.
Key words:urban landslides, loess landslides, lopsdeosoil sequace, Khmnytskyi City.
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Summary
Slyuta V.B.,Hnyda A.S, RaiskaA.Yu. Peculiarities in Morphology of Hal-

lows as Separate Forms of Depression Relief

The peculiarities of the structure and lithology of the holl@ase investigated as a separate
form of depression relief. The main attention is paid to the development of these objectsen the |
hulets Irrigate Solid Mass, which is typical for the solid masses located on the forest plain of the
Black Sea Depressionnfattempt was made to compare the characteristics of the hollowsl-and a
kali flats. The soils developed in the hollows, on the slopes of the valleys adjacent to it and at the
bottom of small hallows are investigated. In the examined area, nine specidlews hveere ident
fied by the morphological features, lithological consistency and degree of glayzation. In addition,
the water of investigated objects and alluvial deposits of terraces are examined. The water of the
hallow deposits is characterized by weakeralization, it has mostly hydrocarbonate consistency.
The attention is paid to ftiuations in the level of water of the depressions in comparison with the
adjacent territories and its fluctuation as a result of irrigation in connection with the aseref
surface runoff.

Key words: depression relief, suffusion and subsiding phenomena, fdepessions,
mesorelief, alkali flat, hollows.
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Summary

Chyr N.V.The Factors of Formation the Geomorphological Strature of the

River Basin Vyzhivka.

This study is an initial attempt to investig#éite peculiarity of the geomorphological stture
of the river basin Vyzhivka. The influence of tectonic movements and climate as the main relief
forming processes in the study aredighlighted. First we pay attention on the fadhat the cu
rent relief of the river basin Vyzhivka in the main features was formed in the neotectonic period.
Ascending and oscillating neotectonic movements of varying intensity were manifested differentially
during the geological history. The current tectonic movements are characterized by lifting the terr
tory within 8-10 millimetersper year in the direction from west to east.

Climate impact on the religbrming processes of the study territory coulddeenastrated of
the beginning of the Mesozolauring the development of cover glaciati@specially Dnieper gt
ciation, was existing a climatically determined zonality. Finally suatnatically zonality outlined
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the formation imposition ompreanthropogenic elief the relic mophosculpture glacial, water
glacial, loess.

In conclusion, the thesis argues tiihé geomorphological structuref the study river basin
was formed during the geological history and is in close interconnection with dtisnite
geologtal structure Furthermore thecurrent morphosculpture of the basin includes water erosive,
wateraccumulative, glacial, wateglacial, denudtive, karst eolian forms of relief.

Key words:geomorphological structure, Vyzhivka river basin, neotectonic mewnts, moe
phosculpture of the river basin, current relflefming processes.
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Summary

Syvyj M.J. Bulding StoneResources of the Khmelnytskyj Region.

The mineral resources of the Khmelnytskyi region are generally characterized in the edition
issued in 1980 "Nature of the Khmelnytskyi region" bid&enchuk. Mineral @sourcepotential of
the region is considered in more detail in the monograph of M. $Miyieral Resources of Pddi
lyaé (2004). However, the situation in the mineral complex of the region has significantly changed
since then. Many deposits have been decommes$ian number of new mining companies have
been opened, the volume of mineral resources extraction and, consequently, their provision in the
region have changed. Therefore, the purpose of the article was to review the situation witi the pr
vision ofbuilding materials esources. In particular, building stones, economy of the region and the
development of the recommendationghis basis for its optimization.

The building stones resource base of the Khmelnytskyi region is analyzed in the article. In
particular, a brief description of the rocks which are the most suitable for the grodwf crushed
stone and rubble stone and the patterns of their distribution in the regiongivere

It is noted that natural stone building material in Podillya is crystalPrecambrian rocks of
the platform foundatioii granites, granodiorites, charnockites, migmatites, gneisses and sedime
tary rocks of the cover limestones, dolomite, sandstones; information on the balance stocks of
building stones in the administrativegions, extraction in 2017, administrative regions territories
saturation with raw materials and the provision of their explored reserves was given; the-concl
sion about the maximum concentration of balance deposits in thewwestarn and norteastern
territories of the region (KamyaneBodilskyi, Chemerovetskyi, Letychivskyi, Polonskyi ang-She
etivskyi) was made. Moreover, in the sewistern regions mostly limestones are developed, in the
north-easterni igneous rocks (granites, granodiorites, migites, charnockites, etc.). The analysis
of raw materials main deposits coexistence with the arable and unproductive lands, information
about subsoil users is also providéfbnclusions are made of the ways of increasing the jgrodu
tion capacities of exisig mining enterprises in specific fields, the possibility of building stones
stocks growth in the region.

Keywords:building stones, balance stocks, raw materials provision, extraction, stockupuild
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Summary
Kornus O.H., Petrenko L.V[he Use of Methods of Quantitative An&ysis in

Geographical Research in Geography Service Sector

Geography as a science actively uses mathematical methods. The first atbeapply tlese
methods in geography were in ancient Greece. In the XX century a lot of scientists began to apply
guantitative analysis techniques in geographical researches. In the middle of the XX century this
gave rise to a particular scientific fieldmathematical geography. The use of quantitative analysis
methods occupies a significant place in the present esgarches in geography of service sector.
Often they are used to calculate simple andgrated indicators. The calculated simple indicators
for each sector are summed up and compared with baseline level to determine the integrated level
of development of services sector in the area (or region as a whole). To map the development level
of services sector we should set the correlation of the efgpeblic services among differend-a
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ministrative regional di stricts. That 6s swhy d
ing of the given (normalized) indicators of development. Industry rating is used to congaetsdi
of services sectandustries. Industry rating is defined as administrative area in the ranked number
of development indicators of a particular segment of services sector. At the same time the correl
tion of the place in the industry rating with an average regional indicet determined. The ind
cator of territorial concentration of service facilities is used for a detailed study of services in the
region, it allows to assess their density of different regional districts. To calculate the leeel of r
gional development afervices the method of calculating the index of regional development of se
vices is used. The calculation is performed by the following algorithm: 1) to determine the average
value of each of the benchmarks (in this case, the standard adopted by the deeehgf perfo
mance); 2) to determine standardized statistical indicators; 3) to define generalized indicators of
regional development of services; 4) to identify regional indicators. The index of social density of
services network is used to set up ¢berespondence of the service facilities to the existing regio
al settlement rtevork.

Keywords mathematical methods, quantitative analysis method, geography of service sphere.
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http://uk.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B6%D0%B0%D0%B2%D0%BD%D0%B0_%D0%B0%D0%B4%D0%BC%D1%96%D0%BD%D1%96%D1%81%D1%82%D1%80%D0%B0%D1%86%D1%96%D1%8F_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%87%D0%BD%D0%BE%D0%B3%D0%BE_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82%D1%83_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B6%D0%B0%D0%B2%D0%BD%D0%B0_%D0%B0%D0%B4%D0%BC%D1%96%D0%BD%D1%96%D1%81%D1%82%D1%80%D0%B0%D1%86%D1%96%D1%8F_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%87%D0%BD%D0%BE%D0%B3%D0%BE_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82%D1%83_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B6%D0%B0%D0%B2%D0%BD%D0%B0_%D0%B0%D0%B4%D0%BC%D1%96%D0%BD%D1%96%D1%81%D1%82%D1%80%D0%B0%D1%86%D1%96%D1%8F_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%87%D0%BD%D0%BE%D0%B3%D0%BE_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82%D1%83_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
http://uk.wikipedia.org/wiki/%D0%97%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F_(%D0%BE%D0%B1%27%D1%94%D0%B4%D0%BD%D0%B0%D0%BD%D0%BD%D1%8F)
http://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B2%D0%B4%D0%B5%D0%BD%D0%BD%D0%BE-%D0%97%D0%B0%D1%85%D1%96%D0%B4%D0%BD%D0%B0_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F
http://uk.wikipedia.org/wiki/%D0%9B%D1%8C%D0%B2%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F
http://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B2%D0%B4%D0%B5%D0%BD%D0%BD%D0%B0_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F
http://uk.wikipedia.org/wiki/%D0%94%D0%BE%D0%BD%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F
http://uk.wikipedia.org/wiki/%D0%94%D0%BE%D0%BD%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F
http://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%B4%D0%BD%D1%96%D0%BF%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F
http://uk.wikipedia.org/wiki/%D0%9E%D0%B4%D0%B5%D1%81%D1%8C%D0%BA%D0%B0_%D0%B7%D0%B0%D0%BB%D1%96%D0%B7%D0%BD%D0%B8%D1%86%D1%8F
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