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Bacniuii ®ecrok, UBan My3bluyk. Oco0¢HHOCTH COBPEMEHHOI0 3TANa HCNOJIb30BAHUS TNPHPOIHBIX
pecypcoB u oxpansl npupoasl B Kusepnosckom paiioHe BogbiHckoil o6sacTtu. B craThe npoaHalIn3upoBaHbBI
COBPEMEHHOE COCTOSIHME UCIIONb30BaHMs, OXPaHbl X BOCIIPOU3BOACTBA IIPUPOAHBIX pecypcoB KuseprnoBckoro paifoHa:
MUHEPAIbHBIX, BOAHBIX, JIECHBIX, 3€MENIbHBIX, OMOJIOIMYECKHX, KIMMAaTHUECKUX M Apyrux. OnpeneneHsl OCHOBHBIC
npoOieMbl WX HCIOJNB30BaHMS — HUCTOLICHWE, Jerpajanus | 3arps3HeHue. VICTOYHMKaMu peaJlbHOroO |
MOTEHIMATIBHOTO BO3ZCHCTBUSA HAa OKPYXXAIOUIYI0 CPEAy B paiioHE SBISIOTCS OOBEKTHI JKHIMIIHO-KOMMYHAJIBHOTO
XO34HCTBa, TPAHCHOPTA, NPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBa W OOBEKTHI C IOBBIIICHHONW MNOTCHIMAIBHON
9KOJIOTUYECKON OmacHOCThI0. IIpoaHann3npoBaHa HKOJIOTHYECKast CETh TEPPUTOPHUH M MPHPOIHO-3AMOBEAHBIA (HOHT
Kusepnosckoro paiiona. [[ng ymaydmieHHs 3KOJOTHYECKOTO COCTOSHHUS paiioHa OBUIM TPEAJTIONKCHBI CIETYIOIIHe
MEpOINPUATHS: PEAN3alysl TOCYIapCTBEHHOH IOJUTUKHA B OOJACTH OXPaHBl OKPYXKAloleH IPUPOJHON Cpempl,
panMoHaIbHOE HCIIOJIB30BAHUE MPUPOTHBIX PECYPCOB, MHUHUMM3AIMS HETaTHBHOTO BIMSHHS IIPOMBIIUICHHOCTH,
CEJILCKOT'0 X035HCTBa, TPAaHCIOPTa HA OKPYKAIOILYIO CPENy, YIyUllleHHe CAHUTAPHOTO COCTOSIHHS TEPPUTOPHH.

KiroueBble cjioBa: TPUPOIHBIE PECYpPCHl TEPPUTOPHM, PALMOHAIBHOE HCIOJNb30BaHUE NPHPOTHBIX PECYPCOB,
9KOJIOTUYECKHE MPOOJIEeMBbl, YCTOHUUBOE HKOJIOTHUECKH O€30MacHOe pa3BHTHE, MEPOIIPUSTHS Pealn3alii CTpaTeruu
YCTOHYMBOTO 9KOJIOTHYECKH 0€30MacCHOTO pa3BUTHS aIMUHUCTPATHBHOTO paioHa.

Fesyuk Vasily, Muzychuk Ivan. Features of the modern stage of the use of natural resources and nature
protection in the Kivertsy district of Volyn region. The article analyzes the current state of use, protection and
reproduction of natural resources of the Kivertsy district: mineral, water, forest, land, biological, climatic and other.
The basic problems of their use are determined — depletion, degradation and pollution. The sources of real and potential
environmental impact in the district are objects of housing and communal services, transport, industry, agriculture and
facilities with increased potential environmental risk. The ecological network of the territory and the nature reserve
fund of the Kivertsy district have been analyzed. To improve the ecological condition of the district, the following
measures were proposed: implementation of the state policy in the field of environmental protection, rational use of
natural resources, minimization of the negative impact of industry, agriculture, transport on the environment, and
improvement of the sanitary condition of the territory.

Key words: natural resources of the territory, rational use of natural resources, environmental problems,
sustainable ecologically safe development, measures to implement the strategy of sustainable ecologically safe
development of the administrative district.
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Water Mills’ Role in Transformation of Valley-river
Landscapes of the Right-Bank Ukraine

Based on the results of many years of research, the distribution of water mills in the middle part of the Dnieper
and Southern Bug basins together with the watershed section within the highest elevations of the Pridneprovskii hill is
analyzed. Water mills are considered as landscape-technical systems (LTS), which became the root cause of the
transformation of modern valley-river landscapes of the Right Bank of Ukraine. On the basis of historical geographic
analysis, the process of re-equipment and restructuring of water mills in a hydroelectric power plant is shown. In
accordance with the degree of safety and technical status, eight categories of mill garden and landscape systems have
been identified. The vast majority of the found mines are in the «destruction» stage. It is concluded that during the
process of development of river valleys a certain algorithm is observed for water mills: engineering and technical
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building «water mill» (to the 10" century) > milled LTS (10" century — beginning of the 19" century) > milled-
hydroenergy LTS (197 century — mid-20" century) > hydropower LTS (from the middle of the 20" century).
Key words: river valley, landscape, landscape-technical systems, water mills, hydroelectric power stations.

The problem setting. Valley-river landscapes are unique works of nature that have become the core of
the birth of the planet’s civilizations. People have always tried to place their settlements closer to the water.
River channels and floodplains were the basis for the formation of river landscape-technical systems
(RLTS). Bridges, mills, hydroelectric power stations, ponds, reservoirs and canals radically changed the
natural landscapes and played an important role in the economy of the river valleys inhabitants. Such
systems originated with different periodicity, actively developed and decayed for millenia. In the
classification of RLTS, the mill’s landscape-technical systems occupied a special place. The process of their
formation led to the transformation of valley-river landscapes of the Right-Bank Ukraine. Mills, where the
energy of water had been used, became the main cause of replacing the natural river network with
anthropogenic.

The aim of the research. To solve the mentioned above problem the author is going to consider the
role of water mills in the transformation of valley-river landscapes of the Right-Bank Ukraine and
characterize their current structure on the basis of spatial-temporal analysis.

Latest researches review. The prerogative of the study of engineering structures, that were built at the
bottom of the river valleys, has always belonged to hydraulic engineers, hydrologists and architects. They
drew attention of physiographers, but they analyzed them more than the impact of hydraulic structures on
individual geocomponents of the landscape. For the first time, F. Mil’kov (1973) was interested in the
landscape-technical systems (LTS) when he disagreed with the opinion of Ye. Neief [10] that the
engineering structure has only a mediated interest for physiographers in terms of its influence on natural
landscape complexes. According to F. Mil’kov: «The complex created by a person remains an engineering
structure, if he does not obey the processes of natural development and becomes a neolandscape, when its
development begins to be determined by the framework of natural laws» [9, p. 53]. Famous scientists
G. Denysyk believes that the LTS is divided into landscape engineering (LES) and landscape-technogenic
systems (LTS). Unlike the actual anthropogenic landscapes, LTSs are not component but block systems,
where the technical unit plays a major role. Therefore, their research must be conducted at the geotechnical
level, where the landscape knowledge of the object is supplemented by their engineering characteristics [4].
In the context of the study of anthropogenic landscapes of the Right-Bank Ukraine, G. Denysyk [4-7],
Yu. Tyutyunnyk [11], G. Hayetskyi [12], |. Gamaliy [3] and M. Shmagelska [13] studied of water mills as
landscaping and technical systems confined to the river valleys.

The research methods. During 2008-2018, the author have been researching water mills in the middle
part of the basins of the Dnipro river and the Southern Bug with a strip of watershed within the highest
altitudes of the Pridniprovska hill. The transitional strip causes the greatest interest, as there is a change in
the hydrological and geomorphological conditions of water milling within the two largest river basins in
Ukraine. Left bank tributaries of the Dnipro river and Southern Bug of I-IV orders, as well as the proper
channel of the Southern Bug river had been investigated. River systems were studied in details, ranging
from the systematic complete study of the river along its entire course (Rostavytsya, Unava), and ending
with random «spot» observations in separate points on certain watercourses. In total, 72 points were studied
on 16 rivers. They were photographed, some were measured. Information on the history of construction was
received from the local population, and then all information was found in accessible historical and thematic
literature. Much attention was paid to the landscape, hydrographic and hydrotechnical environment of mill
structures, since they were built up and function in an inseparable connection with the natural and associated
technical conditions, integrating into the local landscape.

Research results. The first mills in the valleys of the Right Bank Ukraine began to build during the
times of Kyiv Rus (X—XI centuries) in the Galych and Volyn principalities [4] on Dnipro and Dnister
tributaries. At that time, they were primitive wooden constructions, which were built exclusively for the
processing of agricultural products. The ponds made by the dams were used for fish breeding and water
supply [8, p. 36]. The active formation of the millarial landscaping and engineering systems on the rivers of
the Right-Bank Ukraine took place until the beginning of the 19" century.

The paleolandscape basis for the formation of the LTS was a natural flow, where the aquatic swamp
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areas alternated with the pillars along the flow. Transformation took place in two variations. In the aquatic
areas of the reaches with small flow velocity (up to 0.6 m/s), the ponds had been built. For that reason, the
river and the flood were blocked by the dam, and as a result the pond water flooded the territory of the flood
plain. Mill houses were located on the one side of the dam, or, for example, as on the river Southern Bug in
the village Shchedrove (modern Letychiv), on both sides. Water from the head race of a pond was applied to
the wheel, due to which the torsion moment was transmitted to the millstone, which crushed the grain. As a
result, the natural channel and flood types of areas were changed to anthropogenic pond and flood.

At sections of rapids with rifts, where the flow velocity was accelerated (up to 3-5 m/s), the water was
directed to the turbine (wheel) due to the dam or drainage channel. To do this, a trench had been laid within the
floodplain. It separated its part from the land, and as a result an elongated island had been formed. Actually,
mill structures with grinding mechanisms were located in a floodplain, and rooms with wheels or turbines were
located in a stream or a canal. As the drainage channel, the natural shallow water sleeves of the river used to
separate the islands from the floodplain. Sometimes the mill complexes were built (Sokilets village of
Vinnytsia region, Lupolov village of Kirovograd region), where one mill building with economic buildings
was located on the floodplain, and the other (through the canal or shallow water sleeve) — on the surface of the
island. Thus, anthropogenic — (channel) type was formed instead of the natural channel type of terrain.

As far as a constant control is required for the normal functioning of each landscape-engineering
system, the newly formed rates and channels had been regularly cleaned from the mud and wetland
vegetation; the shores and the bottom of the canals were strengthened by the debris of local rocks; trees and
undergrowth were cut on newly formed islands; the damaged dams were rebuilt after floods etc. This
provided the opportunity for the long coexistence of natural and technical blocks of the landscape.

With the development of scientific and technological progress and the growth of the needs of society,
the goal of obtaining food was complemented by electricity obtaining with the help of usage the energy of
water flow. Since the 19" century, the first mill-hydropower landscape and engineering systems were being
built in the valleys of the Right-Bank Ukraine rivers. Additional turbine equipment was installed on the
mills or mills were re-arranged in a small hydroelectric power station. Human control over the technical unit
has increased since the national economy was developing at a rapid pace and society required more
resources. At the beginning of the 20" century the number of mills, hydroelectric power stations and ponds
on the rivers of the Right Bank Ukraine has sharply increased.

The military operations of the First (1914-1918) and Second World Wars (1939-1945) negatively
reflected on the state of the mill-hydropower landscape-engineering systems. Mills and hydroelectric power
stations that were considered as strategic objects were destroyed. Thus, the loss of human control over the
technical unit was the first step towards the transition of the landscape-engineering systems to the category
of landscape technogenic systems.

Rebuilding the national economy and increasing the population after the end of the war again led to a
change in the purpose of using the river network. The goal was to get more electricity and food to provide
the population with recreational resources. Until the mid-50s of the 20" century, the process of formation of
hydropower landscape engineering systems (HLES), where a low-power hydroelectric power stations played
a central role, took place at an active pace. It is worth noting the regularity — hydroelectric power stations
were mostly built on the site of a former destroyed mill or near it. Thus, the milled LTS «revived» in the
hydropower landscape engineering system.

The construction of hydroelectric power stations, as well as mills, was made near sections of rifts with
rapids, where crystalline rocks are a solid foundation for dams and prevent filtration of water under them
[1]. Equally important role was played by the reliable connection of the «body» of the dam with the land, for
which it had to be deeply fixed in the slopes. Therefore, the most advantageous places for HES were
canyon-like areas of valleys with steep stone slopes. Close location of quarries or the presence of crystalline
rocks, which ensured the rapid delivery of building materials and cost savings was of great significance [5].
In the overwhelming majority the reservoirs of the hydroelectric power stations, which were built for the
support of water, flooded the river, floodplain, only partially the first floodplain terrace and slopes of the
valley. There was a significant amount of derivative HES, functioning in the structure of hydroelectric
power stations and mills, drainage channels, anthropogenic islands.

Beginning in the mid-1950s, after the start of the construction of a number of hydroelectric power
stations in the Dnipro River, a radical change in the valley-river landscapes of the Right Bank Ukraine
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began and lasted until the end of the century. During this period there was the formation of hydropower
landscape engineering systems, which the structural organization consisted of buildings of HES with dams
of a support type, reservoirs and areas of tail water. Provision the population with a significant amount of
electricity caused the corresponding design capacity of the hydroelectric power stations and reservoirs.
Parameters of reservoirs on the rivers of Ukraine (area at a normal level of support (NSL) — 2.252 km?,
length — 230 km, static volume of water at NSL — 18.18 km?, maximum depth — 53 m [2, p. 94]) caused a
significant flooding of river valleys. In connection with the large-scale rise of water level in the Dnipro river
valley a number of settlements was canceled. The residential class of landscapes has changed into an
anthropogenic water.

During the construction of cascades of hydroelectric power stations, water, in addition to the streams
and flood plains, flooded the I-Ill floodplain terraces and slopes. It led to the creation of a new
anthropogenic type of land — floodplain and reservoir. Within the reservoirs there is a shallow water depth
(depth up to 5 m with a normal supporting horizon) and deep-water (more than 5 m) types of landscapes and
a series of derivatives of complex tracts (tracts of deep water, tracts of the transition zone, shallow tracts),
which were described in detail in the works [4; 12].

As a result of the construction of the dam, the hydroelectric power stations formed new tracts of lower
reservoir buffers, with a central stream or thresholds as the paleolandshift basis. Depending on the mode of
operation of the hydroelectric power station, its parameters, type of a dam, these tracts have different
characteristics that are constantly changing. Thus, below the current from the dam, where the water goes to
the discharge, in the tracts of the tail water, the depth of water, the velocity of the flow and the intensity of
the alluvium are increased. Shield-type dams, which are in the closed state, on the contrary cause the water
level dropping to 0,5-0,3 m. In the coastal part of such tracts, the accumulation of material takes place and
waterborne vegetation is actively developing [5, p. 66].

The use of powerful hydroelectric power stations has led to the loss of control over the technical unit of
the mill-hydropower landscape engineering systems. A significant part of them became a category of
landscape-technogenic systems. As a rule, this phenomenon is characteristic of the landscapes of the valleys
of Dnipro, Dnister, Southern Bug, Seret, Prut and their tributaries.

According to the degree of preservation and technical condition, the researches carried out, as well as
some theoretical considerations, give grounds to distinguish eight categories of milled landscape-technical
systems. 8 are completely preserved in a functional state, including an external hydraulic drive (active or
inactive). We found only 1 such mill. It is located in Trubiyivtsi village of Ruzhynskyi district in Zhytomyr
region. It was built in 1953 and has a mini-HES. This explains the safety of the power hydraulics. Unlike the
overwhelming majority of the other mills we studied, it is located not in special remote structures, but
directly in the «body» of the mill-HES building, on its basement floor. This fact, as well as the «youth» of
structures, contributed to the preservation of the water-energy turbine device, although it does not function.
7A — fully preserved, except for the hydraulic drive, which can no longer function. 16 continue to operate as
mills (electric), warehouses, hotels, museums, etc. 7B — similar to 7A, but not exploited in any way. They
are «preserved». We identified 17 such mills. 6 — well preserved from the outside, but internal structures
(floors, ladders, galleries, etc.) are partially destroyed, the production mechanisms are completely or
partially removed. Such mills is marked 6. 5 — the internal structures, that are completely destroyed, only the
walls, the frame of the structure remained in a relatively good condition. 7 mills identified. 4 — the structure
is partially destroyed (approximately 70-30 %), there are separate walls or their parts with window
openings, well-defined foundation, remnants of hydraulic engineering structures (sometimes even with
fragmentation of turbines), etc. We found 7 of them. 3 — the building is destroyed in 100 %, there are heaps
of stones left, some small fragments of walls, remnants of the foundation, etc., but the object on the ground
is identified well, with no effort. 8 was found. 2 — the building is completely destroyed, its fragments are
poorly preserved and not immediately identified on the ground — only after some simple search work. We
found 10 of them. 1 — there are 1-2 traces from the building — a stone, a beam, several bricks, etc., which
appear only after careful searches. 4 of them we found. Groups 1-3 are grouped together in the category of
industrial traces.

Spectacular objects are objects from 7—4 groups (55). But the industrial footprints of the 1 to 3™
groups (22), although formally and little to give preservation of historical and cultural monuments (in our
case, the agro-industrial monuments of the mill manufacturing culture), have a remarkable value. It is
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necessary to shift the emphasis on the issues of the actual conservation of monuments in the sphere of
confinement. The industrial footprint is the last material witness of past production events, technical history.
In jurisprudence, there is the notion of «witness protection»; it makes sense to introduce it also in the
memorial saving case. The last witness is important simply because of its existence — even if it is a half-
decayed beam, a piece of concrete or a bunch of bricks. He will disappear — the authentic memory of the
place will disappear, its image gets worse, the artifact will go away into eternity. Of course, this will happen
once, but later, the more generations will have the opportunity to feel and see the history of their region, but
not abstractly through text, images, memories, and specifically — through the artifact of the same story.

The surface of anthropogenic islands formed after the construction of mills and hydroelectric power stations
with a derivative channel, over 90 % overgrown with wood and bush vegetation. The following tree are
dominated: abele (Populus alba L.), smooth elm (Ulmus laevis Pall.), ash-leaved maple (Aeser negundo L.),
alder glue (Alnus glutinosa (L.) Gaertn.), willow (Salix fragilis L.), white willow (S. alba L.), goat willow
(S. caprea L.) and branchy plum (Prunus divaricata Ledeb.); the undergrowth was formed by roundear willow
(S. aurita L.), single-seed hawthorn (Crataegus monogyna Jacg.), spiny thorn (Prunus spinosa L.); in the herbage,
there is a great sedge (Carex vulpina L.), burdock (Arctium lappa L.), great nettle (Urtica dioica L.), spotted
parsley (Conium maculatum L.), water avens (Geum rivale L.), etc. [5]. Drainage ducts, which supplied water to
mills turbines and HES, were run down, dried up and overgrown with reed beds and asbestos associations. In the
end, the loss of control over the technical unit has led to environmental imbalances.

Conclusions. Water mills played an extremely important role in the socio-economic development of
the Right-Bank Ukraine: they provided the population with cereals and flour, served as an ornament of the
countryside, regulated water in the rivers, were the place of concluding business agreements, etc. From the
landscape science point of view, the main significance of the mills is that these LTSs were the root cause of
replacing the natural river network with anthropogenic. Historical and geographic analysis of the formation
of river landscape systems and their structure makes it possible to trace peculiar patterns that are
characteristic of the process of anthropogenization of valley-river landscapes of the Right-Bank Ukraine.
Analyzing the development process of river valleys by water mills, there is a certain algorithm for the
transformation of valley-river landscapes.

The algorithm is based on three consecutive stages of LTS formation. Each modification of the system
is conditioned by the social needs of society, which has certain needs at different stages of its development.
The system change has two variants, which depend on the features of the engineering and technical facilities
and the control over the technical unit of the LTS. The results of the functioning of all systems are the same
— material goods obtaining, the needs of which are constantly increasing. Throughout the history of
economic development of the river valleys of the Right Bank Ukraine, the following sequence of
development is clearly traced: engineering and technical building «water mill» (to the 10" century) > milled
LTS (10" century — beginning of the 19" century) > milled-hydroenergy LTS (19" century — mid-20™
century) > hydropower LTS (from the middle of the 20" century). The transformation of the natural block,
which manifests itself through its influence on natural valley-river landscapes, leads to the emergence of
anthropogenic types of terrain and leads to the formation of a category of landscape-technogenic systems.
Improving the previous system or creating a new one in the final version, along with a positive result, has a
negative effect. As a rule, these are modern environmental problems of the rivers of the Right Bank Ukraine,
which could be prevented by constructive planning of engineering and technical structures and taking into
account possible variations in the development of LTS.
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Hayxkoeuit gicnux CxioHo€8poneiicbko2o Hauionanvhozo ynieepcumemy imeni Jleci Ykpainku

JlaBpuk Asiekcanap. Poab BOASHBIX MeJbHHI B TpaHc(OPpMALMM IOJHHHO-PEYHBIX JaHAAPTOB
I[IpaBoGepe:knoii Ykpaunbl. OCHOBBIBaSCh Ha pe3yJNbTaTax MHOTOJETHHX WCCIICIOBAHUM, MPOAaHAIN3HPOBAHO
pacrpocTpaHeHHEe BOISHBIX MENBHHI] B cpenHedl wactu OacceitHoB [[nempa m IOxHoro byra Bmecre ¢ momocoii
BOJOpa3JeNia B IMpeAenax HaWBBICIIUX BBICOTHBIX OTMETOK [IpHIHENpPOBCKON BO3BBIIIEHHOCTH. BOISHBIE MEIBHUIBI
paccMoTpeHBl Kak JaHAmadTHO-TexHngeckne cucteMsl (JITuC), xoTopble cramy NEepBONPHYMHOI TpaHC(hOpMaIiu
COBpPEMEHHBIX JIOJMHHO-peyHBIX naHmmapToB IIpaBobepexnoit YkpamHel. Ha OCHOBE HCTOpHKO-TEOrpapuIecKOro
aHaIM3a TI0Ka3aH MpOIecC Nepeo0OpYAOBaHHS M IIEPECTPOWKH BOASHBIX MEJIBHHI[ B THIPOdJIEKTpOCTaHIMH. B
COOTBETCTBUM CO CTENCHBIO COXPAHHOCTH M TEXHUUYECKOTO COCTOSIHUS BBIIEJIEHBI BOCEMb KaTeropuil MeNbHHUYHBIX
nmaHAmapTHO-TEXHUIECKUX cucteM. llopaBinsroniee OONBIIMHCTBO OOHAPY)KEHHBIX MEJIBHHIl HAaXOAATCS Ha CTaJuu
«paspymenus». Cienad BIBOJ O TOM, YTO B IPOLIECCE 3aCTPOMKH PEUHBIX JOJIHH BOASHBIMU MEIbHUIAMHU HAOII0aeTCs
OIIpe/ICJICHHBII AJITOPUTM: HHKEHEPHO-TEXHMYECKOE COOpPYIKEHNE «BOsHAsI MenbHUIA» (10 X B.) > MenbHUuHbIe JITuC
(X B. — Hauano XIX B.) > menpauuHO-TUApO’HEpreTnacckue JITuC (XIX B. — cepeauna XX B.) © THAPO3HEPTeTHUCCKHC
JITaC (¢ cepemurbl XX B.). YdeT NpEABIAYIIErO OMBITA 3aCTPOWKHA PEYHBIX [OJIHH WHKCHEPHO-TEXHUICCKUMH
COOPYKECHUSMH T03BOJISIET KOHCTPYKTHBHO TIAHUPOBATH HCIIONB30BAHUE MPUPOIHBIX PECYPCOB B HX Npeenax.

KnroueBble cioBa: pedHass [0iMHA, JaHAMAQT, TaHAMA(YTHO-TEXHHYECKHE CHCTEMBI, BOASHBIC MEIbHUIIBL,
THIPOBJIEKTPOCTAHIIHH.

JlaBpuk Ouexcanap. Poab BoasiHMX MJMHIB y TpaHcdopMmauii J10JHHHO- pitnconnx Janamadris
IpaBoGepexnoi Ykpainu. [pyaryrouncs Ha pesynbratax 0araTopiqHux JOCIIIKEHb, MPOAHAIII30BAHO MOIIUPEHHS
BOJISTHMX MIIMHIB y cepeAHiil yactuHi OaceiiniB J{Hinpa Ta IliBnenHoro Byry pazom i3 cMyrowo Bomonailny B Mexax
HAWBHIIMX BHCOTHHUX MO3HA4YOK [IpHHINPOBCHKOT BUCOUYMHM. BOMsSHI MIMHU PO3MISHYTO SIK JaHAIIA(THO-TEXHI4HI
cucremu (JITuC), sKki cranm NepIIONPUYMHOIO TpaHChOpMalii CydacHUX JOJMHHO-PIYKOBUX JaHAmAadTIB
IIpaBobOepexxkHoi Ykpainu. Ha ocCHOBI icTOpHKO-TeorpadiuHOro aHalidy IMOKAa3aHO IMPOIEC MepeodamTyBaHHsS i
nepeOyIoBH BOISHHUX MJIHMHIB y TiIpOeNeKTpocTaHIil. BiqnoBiqHo 1o cTymeHs 30epeXEeHOCTI Ta TeXHIYHOTO CTaHY
BHOKPEMJICHO BiCIM KaTeropiii MIIMHAPCHKUX JIAHAMA(PTHO-TEXHIYHHX cHCTeM. [lepeBakHAa OUTBINICTH BHUABICHHUX
MJIMHIB Iepe0yBaloTh Ha CTafil «pyHHYBaHHI». 3pOOIIEHO BHCHOBOK IIPO TE, IO y MPOIieci 3a0yIOBH PIYKOBHX JOIUH
BOJSIHUMH MIIMHAMH CIIOCTEPIraeThcs IIEBHUI ANTOPUTM: iHXKEHEPHO-TEXHIYHA CIIOpYAa «BOASHMI MIMH» (10 X CT.)
- wmHapceeki JITuC (X cr. — mowarok XIX cr.) > mmmHapepko-rigpoereprerndHi JITuC (XIX cr. — cepennHa
XX crt.) & riapoenepreruuni JITuC (3 cepeaunn XX cr.). BpaxyBaHHs MOMEPEIHOTO TOCBiAY 3a0yM0BH PIYKOBHX
JIOJIMH 1H)KEHEPHO-TEXHIYHIMH CIIOPYAaMH Ja€ 3MOTY KOHCTPYKTUBHO IUTaHYBaTH BUKOPUCTAHHS IPUPOIHUX PECYpPCiB
y IX Mexax.

KarouoBi cioBa: piukoBa gonuHa, JaHamadT, JaHMIAQTHO-TEXHIYHI CHCTEMH, BOZSHI  MJIMHH,
TiIpOeIeKTPOCTaHIIIl.
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ArpoximMivHi 0c00/IMBOCTI pPalioAKTHBHO
3a0pyAHeHuX IPyHTIiB BosinHcbKoI 001acTi

3niliCHEeHO aHaNi3 HaHBaXKJIMBIIIUX arpoXiMidYHUX ITOKa3HUKIB IPYHTIB (CepelHBO3BaXKEHI MMOKA3HUKH BMICTY
a30Ty, IOKa3HUKH pEaklii IPyHTOBOIO PpO3YHHY, IIOKa3HWKH BMICTY pyXoMmoro ¢ocdopy, MOKa3HHKH BMICTY
OOMIHHOTO KaJlifo) y 30HI pajlioaKTHBHOTO 3a0pyAHEHHS SIK BA)XJIMBUX YMHHHUKIB, IO BH3HAYAIOTh JAWHAMIKY Ta
HAarpoMaJKeHHs] TOKCHYHUX PEYOBHMH. [PYHTH XapaKkTepU3YIOThCS 3HIDKEHHM YMICTOM a30Ty, CEpeJHBO 3a0e3IedueHi
¢dochopom Ta MalOTh HU3BKUI Ta cepeHii yMicT 0OMIHHOTO Kalito. 3a IMoKa3HUKaM# I'pyHTOBOTO po3urnHy (pH) BoHM
BiZIHECEHI JI0 Jy>K€ KUCJINX, KHCIUX Ta c1ab0 KHCIMX. 3a3HaueHe 3yMOBIIIOE€ HEOOXIIHICTh MPOBEIECHHS arpoXiMivHUX
3ax0JiB i3 METOI0 pajialiifHoi Oe3mekn, HacaMIepen BamHyBaHHS KHCIHX IPYHTIB, BHECEHHS OpraHiYHUX JOOPHB,
BHECEHHS MiJABHIIEHUX 103 (HOCHOPHUX Ta KaNIHHUX JOOPHB, ONTHUMI3AII0 a30THOTO KUBJICHHS POCIIMH, BHECEHHS
MiKpOJ0OpHUB, 3aCTOCYBAaHHS 3aC00IB 3aXHCTy POCIIHH.

KirouoBi ciioBa: rpyHT, arpoxiMiuHUIA aHAII3, pagioHYKIiAH, a30T, pocdop, Kamii.
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