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YK 552.574:622.831.322
TEPMOT'A3OAUHAMIYHI ITIPOLECH Y BYT'LJJII
B.A. bapanos
0OKMOp 2€0102I4HUX HAYK
[actuTyT reorexniuynoi mexaniku iM. M.C. IlonskoBa HAH Ykpainu
49005, m. duinpo, Byn. Cimpepomnosbebka, 2a

[IpencraBiaeHo pe3yabTaTH JHOCHTIKSHb TEPMOTa30{MHAMIYHUX MPOIIECIB Y BYTLUTI B MIAXTaX TPhOX
BUJUICHUX THIIB, SKi BiIPI3HAIOTHCS TIPHUYO-TECOJIOTIYHUMH YMOBaMH, Ta30JUHAMIYHUMU
MPOSIBAMH, CaMO3aliMaHHSM Ta IHIIMMH BJIACTHBOCTSMH, IO CYTTEBO BILIMBAE Ha OE3IMEKy Mparri
TipHUKIB. 3allpOIIOHOBAHA CXEMa MOAUTY TUTHHUIIb PO3BIIKH, JIFOYHX Ta 3aKPUTHUX MIAXT IS PI3HUX
CTyNeHiB karareHe3y. JIJIs MiI0uMX IaxT PO3TJIAHYTI NPHPOAHI Ta TEXHOJOTIYHI MPOIECH, IO
BIIMBAIOTh HA YMOBH TIpalli i O€3MeKy.

Kitro4oBi citoBa: maxTa, mopo/u, KaTareHes, MpoLect, BUKUIU, CaMO3aiMaHHS.

TEPMOI'A30AUHAMMNYECKHUE INTPOLECCHI B YI'JISIX
B.A. bapanos
OOKMOp 2€0102UHECKUX HAYK

WuctutyT reorexnnyeckoit Mexanuku um. H.C. [Tonsakosa HAH Ykpaunsl,
49005, r. Iuenp, yn. Cumdepormnonbckas, 2a

[IpencraBieHsl pe3yapTaThl HCCIEAOBAHUNA TEPMOTra30JMHAMUYECKUX MPOLECCOB B YIVISX B IIaXTax
TpEX  BBIIEICHHBIX THUIOB, KOTOPbIE OTJIMYAKOTCS TOPHO-T€OJOTMYECKUMH  YCIOBHSIMU,
ra3oJIMHAMUYECKUMH  TPOSIBIICHUSIMH, CAMOBO3TOPaHUEM W  JPYTMMH  CBOMCTBAMH, 4TO
CYILIECTBEHHO BIUSET Ha 0€30MacHOCTh TpyAa ropHskoB. [IpeanoskeHna cxema pa3aeneHus: y4acTKOB
pa3BelIKH, NEUCTBYIOIIMX U 3aKPBITHIX IIAXT JJI PA3HbIX CTENEHEW KaTtarenes3a. /(s neicTByommX
[IAaXT PAaCCMOTPEHBI IIPUPOJHBIE U TEXHOJOTMYECKUE MPOLIECCHI, BIUSAIONIME HA YCIOBUS TpyAa U
0€30MacHOCTb.

KitoueBsie cioBa: maxrta, HOpo/Ibl, KaTareHes, MpoIecchl, BHIOPOCH], CAMOBO3TOpaHHeE.

THERMOGASDYNAMIC PROCESSES IN COALS
V.A. Baranov

Doctor of Geological Sciences
Institute of Geotechnical Mechanics, NAS Ukraine

The paper presents the results of studies of thermogasdynamic processes in coals in mines of three
selected types, which differ in mining and geological conditions, gas-dynamic manifestations,
spontaneous combustion and other properties, which significantly affects the safety of miners. A
scheme for dividing exploration areas, operating and closed mines for different degrees of
catagenesis is proposed. For operating mines, natural and technological processes affecting working
conditions and safety are considered.

Key words: mine, rocks, catagenesis, processes, outbursts, spontaneous combustion.

Long-term experience of work in coal mines and analysis of publications of
specialists in the coal industry allows us to consider the properties of coal seams and
host rocks not as a static constant, but as a dynamic process of constant
transformation of sedimentary deposits in lithogenesis, which is superimposed on the
active influence of technogenic factors. An exploration site, an operating coal mine,
and a spent and abandoned mine are three different areas of the territory. Each of
these areas requires its own, specific approach in terms of preparatory work, the
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development of a mineral resource and the subsequent repayment of mine workings
and, in general, a mining enterprise.

If we arrange these three areas or stages of use according to hazard categories,
then the operating enterprises will come first, followed by the closed and safest areas
of exploration. If we consider the operating enterprises, which is most important, it
should be noted that they can also be divided into several types according to the
degree of safety, which is not always taken into account not only by mine builders,
but also by the management of a mining enterprise (Fig.).

Figure: 1 distribution of sites and mines according to the degree of safety

Distribution of areas and mining enterprises according to the degree of work safety

1 l J
| exploration areas | | Operating enterprises | Closed enterprises |
l ! 1
| Early catagenesis | [NilGGICICAta0eHess | Late catagenesis |
J ! J
Mines producing coals of grades | [NilliCSIDIOGUCINGIGOaII0l | Mines producing coals of grades
sub A, hvCb,hvBb grades hvAb, mvb,Lvb, sa Al, A2, A3 ma,

The first type of coal mines includes those that are stratigraphically located at
the early substage of catagenesis, in the near-zone areas, mines coals of grades A,
hvCb, hvBb, at depths of up to 600-700 m. In these mines, problems are associated
with increased water inflows, collapse of a false roof; gas abundance, usually
insignificant, but increasing with depth; gas-dynamic phenomena do occur, but
rarely; no sandstone emissions; a gas explosion can occur if there are interruptions in
ventilation. Endogenous fires do occur, but usually due to man-made reasons or
frictional friction. Spontaneous combustion occurs rarely and is correlated with
moisture and disturbance of rocks and coals. If the moisture content of coals and host
rocks is more than 6-7 %, spontaneous combustion usually does not occur. An
example of this type is the mines of the Western Donbass.

The second type of coal mines includes those that are stratigraphically located at
the middle substage of catagenesis, and in terms of area, in the transitional regions
from near-edge to central or deep; mines coals of grades hvAb, mvb, Lvb, sa, at
depths of more than 700 m. These mines are characterized by a full set of all the
problems that may exist in coal mines: dynamic, gas-dynamic and thermal
phenomena. In mines of the second type, there are still problems with water
abundance, collapse of a false roof, squeezing out of soil and side rocks, but they
decrease their influence with depth and, in fact, go to the horizons with sa grade
coals. Compared to the first type of coal mines, gas content and gas content increase
here, emissions of sandstones containing coals, rock bumps, prompts, coal and gas
emissions, gas and dust explosions, etc. are added.

In recent years, an interesting relationship has been established for a significant
increase in gas volumes of closed micropores in quartz grains of oligomictic
sandstones of the considered coal basin. Methane migrates from the pore space to
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microdefects of detrital grains, is preserved and, subsequently, closed micropores are
crushed to micro- and nano-sizes. The total volume of closed microporosity reaches
40 % or more of the total porosity [1]. These volumes of closed microporosity and
additional significant gas pressures had never been taken into account before. Now
we can say that these additional volumes of methane under pressure up to 50 MPa
can become the main reason for the outburst hazard of quartz sandstones in the region
under consideration. A significant part of these phenomena can be avoided by
performing preliminary and current degassing of working horizons. Usually
degassing is carried out by surface degassing wells and underground ones drilled at
different angles into the longwall being prepared for mining. The rest of the methane
Is removed using mine ventilation.

Thermal problems are worse. If man-made problems can be excluded by using
production discipline, then frictional sparking during roof landing, after mining a part
of the formation, cannot be avoided. Given that this sparking can occur in different
rocks, but mainly in sandstones, it is important to control the content of CO and CO,
in the mine atmosphere, especially after the roof has been planted. Thus, the
development of the seam by the reverse stroke is the most preferable, since a low-
amplitude disturbance of the seam appears, the lava prepared for mining is degassed,
when increased contents of these gases appear, it is possible to make bridges of the
worked-out part and control their tightness. In the case of direct mining of coal, work
will have to be stopped if the gas content exceeds the limit values. One more feature
of the second type mines should be pointed out. They are characterized by the
presence of heavy hydrocarbons - products of natural cracking of sapropelites. Coals
of the above grades for the second type of mines were formed at temperatures from
100°C to 160°C. At these temperatures, oil and bitumen are formed. The presence of
vapors of light oil fractions in the mine atmosphere reduces the temperature threshold
for gas ignition, which leads to explosions and other thermal processes, for example,
the ignition of coal seams.

It should be recalled here that in 2018, at the IGTM NAS of Ukraine, a new
phenomenon was described - spontaneous sublimation and desublimation of rocks -
which makes it possible to differentiate endogenous processes into active
(combustion is in progress) and passive (decay is in progress), without analyzing the
determination of unsaturated hydrocarbons for these goals, characterized by the
complexity of the accuracy of the definition [2]. The new method is fast, and its
implementation does not require data on unsaturated hydrocarbons.

The third type of coal mines is characterized, in general, by a decrease in safety
problems, since the gas content and gas content of the host rocks and, first of all,
sandstones, which are associated with the main volumes of gas in coal mines,
decrease. The porosity of sandstones here is usually less than 5 %, low, especially for
the conditions of the Donbass, permeability, so the outburst hazard of sandstones
leaves with paleo-depth. At present, several sandstone outbursts are known in mines
that process sa grade coals (the boundary between the middle and late catagenesis),
with an open porosity of more than 5 % in sandstones. In other words, emissions can
occur where there are sufficient volumes of gas. For example, there is enough gas in
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coals and its volumes increase, reaching maximum values in anthracites (up to 40-45
mé/tfm). For this reason, emissions of coal and gas continue in the coals of the mines
of this type, up to the transition of coal from the anthracite grade to the unofficial
superanthracite grade, where there is little or no gas. From this point of view, this
stratigraphic interval (the presence of superantracites) would be logical to single out
as a separate grade, but this is done by coal chemists working for customers of coal
raw materials. Since anthracites and superanthracites are not used to make coke, and
their calorific value is approximately the same, there is no formal need to separate
them. It should be noted that anthracites are outburst hazardous, while
superanthracites are not, which is quite logical, since there is no gas in the latter.

The water cut in the mines of the third type is the lowest, since the porosity and
permeability of the rocks are minimal here. Caving and prompts are much less
common than in the first and second types of mines. The absence of heavy
hydrocarbons increases the explosive threshold of gases. According to [3],
spontaneous combustion of anthracite in seams was not recorded, but in stacks such
cases were noted. Nevertheless, V.l. Nikolin (2006) points to 4 fires in anthracite
mines, which requires detailed verification, since coal could have ignited from
frictional processes during planting or other reasons, and it is virtually impossible to
verify this, especially in worked out areas. Hence, even in case of dubious fires in
anthracite coals, the third type of coal mines is significantly safer when mining.

Thus, if in the regional plan we consider the degree of safety of work at coal
mines in the complex, it should be pointed out the need for a differentiated approach
to this problem. An increase in the level of safety is associated with taking into
account a significant number of processes, not all of which occur in all mines, during
the extraction of coal of various grades. Plant managers need to be aware of the
problems inherent in the mines in which they work, first of all, in order to apply
preventive measures to prevent particularly dangerous phenomena in specific
conditions. Of particular importance are transitional conditions from one type to
another, when mining and geological conditions change, and the management and
engineering staff are not always ready for this. Thus, some mines in Western Donbass
are starting to move from the first type to the second type. Mining and geological
conditions will change and the management of the mines should be ready for this.

REFERENCES

1. Baranov V.A., Antipovich Y.V. Influence of the gas inclusions in quartz grains of sandstones on
outburst of rocks / Traditions and innovations of resource-saving technologies in mineral mining
and processing: Multi-authored monograph. Petrosani. — Universitas publishing, - Romania,
2019. — PP. 403-415.

2. bapanoB B.A. CnontaHHas cyOnumanus yriedl Npu Ta30JUHAMHYECKHX M TEPMHUUYECKUX
spieHusix // TopHbiii  wHOpManmoHHO-aHamuTHUYeCKH Orometens. 2018, - Ne 11
(cnenmanbHbii Boiyck 49). C. 392-400. DOI: 1025018/0236-1493-2018-11-49-535-543

3. Kyzspa C.B., [po3auux U.J., Kadptan 10.C., Jlomxanckas F0.b. IIporno3 u npenymnpexaenue
CaMOBO3TOpaHU YT B IJIACTaX W B3PBIBOB B maxTax // Yroms Ykpaunsl. — 2005.

7
Cyuacni npobnemu 2ipruyoi 2eonoeii ma eeoexonoeii, 10-11.12. 2020



YK 553.982/981
CYJIb®ATHICTDb HIIBEMHUX BO/I, AIK OJUH 13 I'IVZIPOT'EOJIOI'TYHUX
INOKA3HHUKIB HA®TOI'A3BOHOCHOCTI KPEﬁI[OBI/IX BIJIKJIA/IIB
30BHIIIHbOI 30HU NNEPEJIKAPIIATCBKOI'O ITPOI'NHY
A.IL. Boiiko, I.P. Muxaiiiis, H.B. ly0eii

KAHOUOamu 2e0102iYHUX HAYK

IBano-®dpaHKiBChKUI HAIlIOHATBHUN TEXHIYHUN yHIBepcuTeT HadTH 1 rasy, 76019,
M. [BaHO-@pankiBcrK, By, Kapnarceka, 15

B sKkocTi TiIpoXiMiYHMX TOKa3HUKIB HAa(TOTra30HOCHOCTI BHUKOPHUCTaHI pPI3HOMAHITHI XiMi4Hi
KOMITOHEHTH, MIKPOEJIEMEHTH Ta KOe(IIi€EHTH MIACTOBUX BOJ KPEHIOBUX BiJIKJIa liB. XapaKTEPHOIO
0COOJIMBICTIO XIMIYHOTO CKJIAy MiJ3€MHUX BOJ HAa(TOBUX 1 Ta30BHUX POJOBHIL € CYIb(PaTHICTB.
[lonmwxkenuit BMICT cCynbpaTiB y MiA36MHUX BOJAX BBaXAIOTh HAIIHHUM IOKa3HHUKOM
Ha(pTOra30HOCHOCTI.

Kniouosi croea: HahTOra30HOCHICTH, KPEHI0BI BiAKIIAAH, KapTa CyIb(aTHOCTI.

CYJIB®ATHOCTbD IIOJA3EMHBIX BO/I, KAK O/IUH U3
T'UAPOTEOJOTMYECKUX MOKA3ATEJEN HE®GTETA3OHOCHOCTH
MEJIOBBIX OTJIOKEHU HAPYKHOM 30HBI IPEJKAPIIATCKOI'O

IHPOI'UBA

A.Il. boiiko, 1.P. Muxaiinus, H.B. /ly0ei

KaHOUOamul 2e0102UHeCKUX HAYK

NBano-®paHKOBCKUHN HallMOHAIbHBINA TEXHUYECKUM YHUBEpCUTET HEPTH U ras3a, 76019,
r. IBano-®pankoBck, ya. Kapnarckas, 15

B kauecTBe TruMAPOXMMHMUYECKHX IMOKa3aTelel He(Tera3oHOCHOCTH UCIOIb30BaHbl pa3nYHbIe
XUMHUYECKHE KOMIIOHEHTBI, MHUKpPODJIEMEHTbl U KO3(PQPHUIIMEHTHl IUIACTOBBIX BOJ MEJIOBBIX
OTJIOXKEHUH. XapaKTepHOM 0COOEHHOCThIO XMMHMYECKOI'O COCTaBa MOA3EMHBIX BOJ HE(QTSIHBIX U
ra3oBbIX MECTOPOXKAECHUN sBIsETCS CyiabpaTHOCTh. lloHM)KeHHOE conep)kaHue Cyiab(daToB B
MOJI3EMHBIX BOAAX CUMTAIOT HA/IEKHBIM ITOKa3aTeIeM He(Tera30HOCHOCTH.

Kniouesvie cnosa: HeTera30HOCHOCTb, MEJIOBBIE OTJIOXKEHUS, KapTa CyIb(aTHOCTH.

SULFATE CONTENT OF GROUNDWATER AS ONE OF THE
HYDROGEOLOGICAL INDICATORS OF OIL AND GAS CONTAINMENT OF
CRETACEOUS DEPOSITS OF THE EXTERNAL ZONE OF PRECARPATHIAN

FOREDEEP
A.P. Boiko, I.R. Mykhailiv, N.V. Dubei

candidates (PhD) of geological sciences

Ivano-Frankivsk National Technical University of Oil and Gas, 76019,
Ivano-Frankivsk, Karpatska street, 15

Various chemical components, microelements and coefficients of formation waters of Cretaceous
deposits are used as hydrochemical indicators of oil and gas bearing capacity. A characteristic
feature of the chemical composition of groundwater from oil and gas fields is sulfate content.
Reduced sulfate content in groundwater is considered a reliable indicator of oil and gas.

Key words: oil and gas content, Cretaceous deposits, sulfate content map.

Oco6MBOCTI  XIMIYHOTO CKJIaay, M0 MpUTaMaHHI IIJ3€MHUM BOJaM

HaTOra30BMX PpOJOBHIN MOXXHA BIIHECTH JO TIAPOXIMIYHMX TIOKA3HHKIB
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HadTorazoHocHocTi. OCHOBHUMHU PE3YJIbTYIOUUMH JTOKYMEHTAMU TiIPOXIMIYHUX Ta
TIPOMHAMIYHUX JOCTIPKEHb € KapTH Ti1APOreoNoriYHUX Koe(ilieHTiB [6].
INapoxiMiyHl KapTu BiIOOpaKaloTh XapaKTep 3MIHH 10HHOTO CKJaay BOJU IO
miomi. Lle mae 3Mory ckiacTu YsIBICHHS NpO XapakTep 3MIHM MiHepami3aiii
MJACTOBUX BOJ, il XIMIYHMM CKjajJ, reHeTHYHud Tumn Boau 3a B.A. CyniHuwm,
crynine Meramopdizanii (rNa*/rCl), cynasdarnicts (rSO4>*100/rCl), 3HaueHHs
xj0p-6pomuoro koedinienra (rCl7/rBr), mict cynbdaris (rSO4>).

Bonopitoun manumMu Koedili€HTIB, MOXKHa OXapaKTepu3yBaTH iX 3MiHY IO
IUIONII Ta 3pOOUTH BHCHOBKH IIOJIO0 PEKUMY BOJOOOMIHY JOCIIIKYBAHOI JUISHKH,
BU3HAYUTH THUIT BOJM, OXapaKTEPU3yBaTH CTYIiHb MeTamopdi3My, BUIIUIUTH 30HU
T1pOreosIOriyHO1 3aKPUTOCTI HAApP Ta B KIHIEBOMY BapiaHTi BU3HAYUTH JIUISHKU 3
MOJIMBUMU CKyUeHHsIMU Ha(TH 1 ra3y [4, 5].

XapakTepHOI OCOOJMBICTIO XIMIYHOTO CKJIaAy Mi3eMHHMX BOJ Ha(TOBUX 1
ra3oBUX POJIOBUI € Cyib(haTHICTh. SIK TMpaBWUIO, JaHWKA TOKA3HWK HAMAETHCA Y
BNl kKoedimienTa cynbdatnocti — rSO,2*100/rCl", sxuii BiIHOCHTHECS O TPYIH
NpSIMUX JIOKJIBHUX TMOKAa3HUKIB [122]. JInsi OILIHKKM HAacWYeHHS BOJU CyibharaMu
BUKOPUCTOBYIOTH (opmyny SO,=108/d?, me d — rycruna Bomu, xr/m°. IoHmwKeHmit
BMICT cynbdaTiB y mig3eMHuX Bojaax (abo ix cynbdarHicTh) 6arato aBTOpiB [7, 2]
BBAXKAIOTh HAJIWHUM [MOKa3HUKOM HAa(TOTa30HOCHOCTI, OCKUIbKH B1JHOBJICHHS
cylibdaTiB y BoAax Ha(TOrazoBUX POJOBUI BIIOYBAETHCA 3a y4acTl aHAepOOHUX
OakTepiil B IPUCYTHOCTI OPTaHIYHOI PEYOBUHM, B TOMY YKCIi HAdTH 1 Tasy.

3a3Buuail, cynb(paTHICTb BOJA HEIrJIMOOKMX TOPU3OHTIB y 30HI AaKTUBHOIO
BOJ0OOMIHY 3MiHIOEThCS B Mexax 10-500, Toai sik B Mexax TIIMOOKO3aHYPEHHX
MeTaMop(di30BaHMX BOAaX — 3HA4HO MeHIe 1. SIkmo BmicT iony SO4% He nepeBuILye
3gaueHHs 50 mr/mm°, TO HOro MOKHA BPaxOBYBATH JMIIE SK HEMNPAMY O3HAKY
Ha(TOTa30HOCHOCTI. AKIO KUIBKICTh Cylb(aTiB y MIA3eMHHX BOJAaX MeHIIe 25
mr/mM3, a BOJa € BMCOKOMIHEpasi30BaHa, TO L€ € INPAMOK0 O3HAKOK HASBHOCTI
omuspkoro po3ramyBanis BHK a6o I'BK [3].

3 METOI0 JOCIIKEHHS 3MIHM T0 TUIOII KoedilieHTa cyinb()aTHOCTI KperH0BUX
BIIKJIa/iB, MOOYyJOBaHO BIJNOBIAHA KapTy, Ha SAKIA 3a JOMOMOTOK 130JIiHIM
MIPEICTaBICHO 3HAYCHHS KoedirieHTa rSO4#*100/rCI Ta BMICT
cynbgaris (SO42) (puc. 1).

Amnani3 noOyJ0BaHOi KapTH CBIIYMTH, MPO TE€ IO y MIBHIYHO-3aX1IHIA YaCTUHI
KociBcbko-Yreperkoi mim3onn 30BHINIHBOI 30HU [lepeakapmarchbkoro MPOTHHY
3HAXOAATHCS JIBl JUISTHKH, 7Sl SIKUX KoeirieHT cynbdaTHocTi He nepeBuiye 0,1.
Opna 3 HuX npuypodena 1o Jlporoouibko-Ilupernpkoro monepeyHoro MmopynieHHs
(cB. Ne 11-ITiBHiyHO-Meaunaumpka — 0,01), iHma — g0 CTpUHCHKOTO MOMEPEYHOTO
posziomy (cB. Ne 3-Vrepcbka — 0,09). Jlani y HanpsIMKy Ha MiBHIYHUM CX1J] 3HAYEHHS
Koe(illieHTa MOCTYIIOBO 3pOCTAIOTh Ta 3MiHIOIOThCA B Mexkax Bix 0,1 1o 0,3 (cB. NeNe
35, 52 Tta Ne 90-binpue-Bomunpka). Ha miBHOui y 30H1 CynoBo-BumiHsHCbKOro
TeKTOHIYHOTO TopymieHHs (cB. Ne 35-IliBHiuno-Memunuiska Tta Ne 65-Binbue-
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Bomunpka) 1 Ha cxig n1o Crpuiicbkoro posinomy (cB. Ne 98-Yrepcbka) — 3HaAYCHHS
koedimienTiB crtanoBmaTh Big 0,3 mo 0,5 (puc. 1). 3Bakaroum Ha Te, IO 3HAYCHHS
kKoedimieHTa cynbhaTHOCTI HE MepeBuIlye 1, TO Il AUISHKM MOXKHA BIJIHECTH, 3a
TiIpoXiMigHUM (POHOM, 10 CIIPHUSITIMBUX s HapToHarpomakeHHs [1].

3HaueHHs koedilieHTa cylbdaTHocTi MeHiie 0,5 CrnocTepiraloTbCsi TaKOXK Y
IEHTPaJbHIM YacTHHI JOCHIPKYBaHOI TEpUTOPIi, OJHAK JaJli Ha MIBACHHUHN CXiJ Y
TUISTHITT OOMEeXeH1H TO30BKHIMU TEKTOHIYHUMH PO3JIOMaMH 3HAYCHHS IMOKa3HUKA
MOCTYIIOBO 3POCTAIOTh.

Posrnspgaroun migHacyBHY QUISHKY aBTOXTOHA 30BHINTHROT 30HU MOXHA Oa4UTH

CWJIbHI aHOMaJii B paifoHi JlomymmusHcskoro pogosuma (JlomymHsHCbKa MiA30HA),
€ B TEKTOHIYHOOOMEXKEHIN MiisHIN, Ae B mpodypeHux cB. Ne 4, 6, 8, 9-
JlomymHsHCBKI, cyiabdatHicTh 3MiHIOEThea Big 0,1 mo 4,97. A Bxe Onmxye 10
CTOpOXKMHELBKOI MiI30HM, 10 B MIBHIYHOMY HampsMi, csirae 0im3bko 26 (cB. Ne 3-
KpacHounbcpka).
OCHOBHUM JIOKQJIbHUM TNOKa3HUKOM HA(TOTra30HOCHOCTI, 110 MOKE€ CBIAYUTH PO
MOKIIMBE Ta30yTBOpeHHs € BMicT ioHy SO4%. IliBHiYHO-3aXiHA YacTHHA
TOCITIKYBaHOT 30HHM XapaKTEPHU3Y€ETHCS IEPEBAKHO TMOHMKEHUMH 3HAYCHHSIMH
ioHHOTO KOedimienta. Tak, y mpobax Boau 31 cB. Ne 11-IliBHiuHO-MenuHuIbka
3HayeHHs SO4% carae cBoOiX HaiiMeHIMX 3HadeHb 11,12 mr/am3, Toai SK B miBHIYHO-
cxigHomy Hampsimi (cB. Ne 52-Binpue-Bonuipka) oro BMICT MOCTYNOBO 3pOCTaE 1
cranoButh 39,8 mr/am3. Tlomanbine 3poCTaHHS IOKA3HMKA CIIOCTEPIraeThCsl TAKOK Y
cxinnomy Hampsmi (100 i Gimeme wmr/mm®) i mommproerbes 0 CTpHIACHEKOTO
IIONEPEYHOr0 TEKTOHIYHOro nopymenHs. Jinsnku, ne Bmict SO4%* iony menme 150
Mr/aM3, 3HaXOAThCA 1 BHIIE, 1 HIDKYE BUIIEONMMCaHUX 30H (cB. Ne 35-IliBHiuHO-
Menunuipka Ta NeNe 5,65-binbue-Bonunbka). Ha nmepudepii 30HM KOHIIEHTpaIlis
SO4%-i0Hy XapaKTepU3yeThCS JOCUTh PI3KMM 3POCTAHHSAM 1 HA JEAKUX AUISHKAX
JOCATAE 3HAYEHb, IO TEPEBUIIYIOTh T03HauKy 3000 Mr/ave. V HeHTpanbHil yacTuHi
3oBHIIHBOI 30HU (CB. Ne 10-KagoOHsiHCBKA), Y TOMY YHUCH1 B paiioHi ['puHIBCHKOTO
Ta bBOropoauaHChbKOrO0 POJOBHIL, CIOCTEPITA€ThCS  3OLIBIICHHS HACHYCHHS
IIacTOBUX BOJ cynbdar-ionamu Bix 206 1o 3167 mr/nm® y ceepmnosunax. Jani, Ha
MIBICHHUA CXiJ BOAM B paiioH1 JIOMyNIHAHCHKOTO POJOBHINA MICTATH 10H Bim 98
mr/am® (cB. Ne 4-Jlonymmsacska) 1o 712 mr/am® (cB. Ne 9-JlonymHsaHcbKa), a BKe B
NiBHIYHOMY HampsiMi 11 3HAYE€HHS 3pOCTAIOTh JO MaKCUMalbHUX MoKa3HUKiB — 4370
mr/mm? (cB. Ne 5-Kpacnoinbsceka) (puc. 1).

Omorce, 3T1IHO 3 MIPOBEICHOIO OLIIHKOIO HaWCTIPUSTIIMBIITUMHU
TiIPOTeOSIOTIYHUMHE  YMOBaMHU  XapakTepu3yeTbcsi JlOmyImIHSHCBKAa MiJ30Ha Ta
MiBHIYHO-3ax1qHa dYacTuHa  KocCiBChbKO-YTepchbkoi — mim3onu.  JpyropsmHuMu
IUITHKaMM BHUCTYNAIOTh TEpUTOpli B paiioHl ['puHIBCbKOTO Ta CBATOCIABCHKOIO

pPOAOBUILI.
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VJIK 625.7/.8
AKTYAJIBHI ITIPOBJIEMU CTAHY ABTOMOBLJIBHUX JOPIT YKPAIHU

I.B. BacuianeBa

2eojioe
IactutyT reonoriunnx Hayk HAH Ykpainu
Kwuis, Byn. O. 'onuapa 55-6
VYkpaiHChKUI Aep)KaBHUI re0J0r0OpO3BiNyBaIbHUMA IHCTUTYT

B craTTi npoanaizoBaHO OCHOBHI POOJIeMH MPOEKTYBaHHS, KalliTAIbHOTO Ta IOTOYHOTO PEMOHTY
aBTOMOOUIBHMX JOpIir YKpaiHW, IO TOB’sA3aHI 3 OCOOJUMBOCTSAMH T'€OJIOTIYHOI Oy/I0BH,
KJIIIMaTHYHAMH Ta €KOJIOTTYHUMH XapPaKTEPUCTUKAMU TEPUTOPIi POOIT.

Knrouosi cnosa: aBToMOO1TBbHI IOPOTH, TeosioriyHa Oy10Ba, KJIiMaT, €KOJIOTTYHA XapaKTePUCTHKA.

AKTYAJIBHBIE ITPOBJEMbBI COCTOAHUA ABTOMOBUJIBHBIX T1OPOT
YKPAUHBI

N.B. BacuibeBa
2eojoe
HNucturyt reonornyeckux Hayk HAH Ykpaunsl
r. Kues, yn. O. T'onuapa 55-6
VYKpauHCKu# rocyapCTBEHHBIN I€0J0ropa3Bel0YHbII HHCTUTYT

B crarbe mpoaHanu3upoBaHbl OCHOBHBIE NMPOOJIEMBI IPOEKTUPOBAHUS, KAIUTAIBHOTO U TEKYILEro
pPEMOHTa aBTOMOOWJIBHBIX JOPOr YKpauHbl, CBA3aHHBIE C OCOOCHHOCTSAMH T'€OJOIMYECKOTrO
CTPOEHHMS, KIIMMAaTUYECKUMH U SKOJIOTMUECKUMHU XapaKTepUCTUKaMH TEPPUTOPUHN PadOT.
Kniouesvie cnosa: aBTOMOOMIIBHBIE JOPOTH, T€OJOTHYECKOE CTPOCHME, KIMMAT, 3KOJOrmyeckas
XapaKTEPUCTHKA.

TOPICAL PROBLEMS OF THE CONDITION OF ROADS OF UKRAINE
I.V. Vasilieva
geologist
Institute of Geological Sciences, NAS Ukraine, 01601, Kyiv, Oles Gonchar Str., 55b
Ukrainian State Geological Research Institute

The article analyzes the main problems of design, overhaul and maintenance of
highways in Ukraine, which associated with the peculiarities of the geological
structure, climatic and environmental characteristics of the work area.

Key words: highways, geological structure, climate, ecological characteristics.

Hi nns xoro He € cekperoMmM, B SKOMY CTaHI 3HAXOIUTBhCS OUIBIIICTD
aBTOMOOUTRHUX JOpir Ykpainu. 3rigHo 3 Bikinmemieo [5], y peHTHHTY SKOCTI
aBTOMOOITBRHUX JOPIT B KpaiHaX CBITY, 110 CKJIaJa€ThCcsi BCECBITHIM €KOHOMIYHUM
dbopymom, Ykpaina B 2018 pormi 3aiiHsia 123-te micie 3 140 moxnuBux. Cepen
Kpain €Bponu YKpaiHa rmocina nepeocTaHHe MiClie, BUTIEPEIUBIIN Jinilie MoJIoBY.

CranoMm Ha 1940 pik 3aranpbHa IPOTSKHICTH aBTOUUISIXIB Ha TepuTopii YPCP
cranoBuia 270,7 tuc. km. [lepeBaxkno 1e Oynu rpynToBi goporu. Jlume 10,8 % mopir
MaJId TBEP/I€ TOKPUTTSI.

HaitinTeHcuBHIMMU Temnamu jaoporu OyayBamuch y 60—70-1 pokun XX
cTopiuusl. SIcCKpaBUM MPUKIAAOM IIISTXOO0YIBHOTO CIIOABIKHHUIITBA CIIYTYE 30KpeMa
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pobota HoBomupropoacekoi mmisixoBo-ekcrutyatamiiaoi mimpHuUIl IEJ[-722, sxa
i KepIBHUIITBOM iHXKeHepa-nuisixoBuka Crenana Koxkym'sku 3a 7 pokiB IUTIAHON
pobotu (1955—1961) 3aBepmmna OyaiBHUITBO aBTOTpacu Yepkacu—YMaHb—
laticun—Dbpannas (317 kM, Ha aucrtanuii Cwina—DbpaiypiaB) 1 crnopyawia 1o
cepenunu 70-x pp. 12 aBTONUIAXOBUX MOCTIB uepe3 piuky Bennka Buch.

Jo «xiamg 80-x pokiB (dakTuuyHO Oyna 30yaoBaHa 3arajibHa Mepexka
aBTOMOOLTRHUX JOpir B YKpaini. Hapasi po3BUTOK aBTOMOOUIBHMX IIISAXIB
3araJqbHOTO KOPHUCTYBaHHS BIJICTa€e BiJ TeMMiB aBToMoOimi3amii kpainu. [Iporsarom
1990—2010 pp. iX TPOTSHKHICTH TMpakTUYHO He 30umbmryBanacs. IllinpHICTH
aBTOMOOUIBHUX JOPIT B YKpaiHi y 6,6 pa3iB meHia, HiX y Opanmii (Bignosiaxo 0,28
ta 1,84 kimomerpa gopir Ha | KB. KuToMmeTp Iwionl Kpainu). [IpoTskHICTb
MIBUAKICHUX JI0Opir B YKpaini ctanoBuTh 0,28 Tuc. kimometpis (y Himewunni — 12,5
TUC. KUIOMETp1B, y Ppaniiii — 7,1 THc. KIIIOMETpPIB), a piBEeHb (PiIHAHCYBAHHS OJAHOIO
KUTOMETpa aBTOJOpIr B YKpaiHi BIANOBIAHO y 5,5—6 pasiB MEHIIMM, HDK Y
3a3HAYEHUX KpaiHax.

Cepen mpuuMH, SIKi BIUIMBAIOTh HA 3arallbHUNA CTaH JOPIT YKpaiHW, TOJIOBHE
MicIIe 3aiiMa€e HeOCTaTHICTh (hiHAHCYBaHHA. AJie 1HIIII YHHHUKHA TaKOX BHOCSTH CBiit
HeraTMUBHUN BKiIaJ Yy (GopMyBaHHs 3a3HaueHoi mnpoOnemu. ILle ocoGmmBocTi
reoJioriyHoi OyA0BH (HASBHICTh HEYIIUIBHEHUX IPYHTIB, APiOHI Ta OUIBII KPYIIHI
TEKTOHIYHI TMOPYIIEHHS, MEPE3BOJIOKEHHSI IPYHTIB 3a PaXyHOK BIUIMBY MEPIIOTO
BOJIOHOCHOTO TOPU30HTY Ta MOTPAIUISTHHSA BEJIUKOI KUIBKOCTI aTMOC(EpPHUX OIAaiB,
NPUCYTHICTh ~ arpeCMBHUX MIJ36MHUX BOJ); KJIIMaTU4HI YMOBH paiiOHIB
(mpomep3sanns 110 1,0-1,5 M, Benuka KiIbKICTh OMaiB, BUBITpIOBaHHS) [ 1].

KpiMm Toro, BaXJIWBUM HETaTUBHHM (AKTOPOM SIBISIETHCS HEXTYBaHHSI
MpaBUJIaMU Ta PEKOMEHAALISIMU 10 OyAIBHULTBY Ta PEMOHTY aBTOMOOLIBHUX JOPIT
(3MEHILEHHS TOTYXHOCTI IIapiB JOPOKHBOIO OJSTY, BIACYTHICTh 3aXOAIB IO
YIIUTEHEHHIO HECTIMKUX Ta MPOCYIIYBAHHIO MEPE3BOJIOKEHUX IPYHTIB Ta 1H.).

[Tpuknaam KOHCTPYKINi poOOYUX MIapiB JOPOKHBOTO OJIATY HABENICHI B TaOIHII
1. [Tepmmit map nepeBa)kHO MpecTaBiIeHul achansTom apioHo3epHUCTIM 10-14 cwMm,
1HOMI 3ycTpidaeTbcs acdanbT KpymHO3epHHCTHH a0 3-5 cm. [pyruit map
JIOPO’KHBOTO OJIATY TPEJICTABICHUN IeOHEeM pPi3HOI (Ppakiili, 1HOAI 3yCTPIHarOThCS
3JIMIIKKA CTAapoi 10poru, OpykiBka. Hukde 3aiaraloTh KOpiHHI IPYHTH.

J171st TOpiBHSHHS — PEKOMEHI0BaHa 0y10Ba TIOPOKHBOTO MOKPUTTS CKIATAE€ThCS
3 HACTYITHUX LIAPiB: MUIKO-CEpeAHBO3EPHUCTHH achanbT 8-10 cM, KpyIMTHO3EPHUCTHIA
achansT 5-7 oM, reopeuriTka, OITyM, TpU IIapu MUIKO-, CEpPEIHbO-,
KPYIHO3EPHUCTOTO HIEOHIO, MICOK, BUPIBHAHUNA IPYHTOBMIA map [2].

TumnoBuii reosioriyHUN po3pi3 NpeacTaBieHuid Ha pucyHky 1. ToBiia mopia, 1o
3ansrae MiJ [IapoM TOPOKHBOTO OJSTY TPEICTaBJICHA CYTJIMHKAMH, CYIiCKamH,
nickamMu Ta TiauHaMu. l[lomekyau 3ycTpivaloThCs BUBITPEHI TpaHITA. 3a3HA4eHi
MOPOJIM YacCTO MAlOTh IJIACTUYHI Ta TEKyd4l BIACTHUBOCTI, IO MOTPEOYE TOMATKOBUX
3aXOMIB IO 3MIITHEHHIO Ta YIIUIBHCHHIO MOPOJHOTO Ta HACUITHOTO miapiB. PiBeHb
I'PYHTOBUX Hal4acTilie 3HaXOAUThCS Ha TIUONHI 10 9-14 M.

PekoMeHnpaiii Mo 3MEHILIEHHIO HETaTUBHOTO BIUIUBY MPHUPOAHUX (PAKTOPIB
MOXYTh OyTH HaCTYTIHI:
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KoHcTpykiiss poOounx mapiB 10pOKHBOTO OJIATY

T-2 Tpaca P 5

Tabmuis 1.

I'mubuna, | IToTyxHicTh Onwc wapy
710 (M) mapy (M)
0,02 0,02 AchanbTo0eTOH NPiOHO3EPHUCTHH (IIAp 3HOCY)
0,10 0,08 AcanbTo0eTOH ApiOHO3EPHUCTUI
0,27 0,17 [11e6iHb 3 TPaHBIICIBOM
0,57 0,30 CyrnuHok
0,77 0,20 ITicox
CyriHok
T-10 KM 144+542 Ilpaswuii npoi3zxa (79,80 m)
I'mubuna, | IToTyxHicTh Onmc wapy
710 (M) mapy (M)
0,14 0,14 AchanpTo0eTOH NpiOHO3EPHUCTHI
0,20 0,06 [e6inp dpaxis 10-20
0,35 0,15 BpykiBka
0,45 0,10 ITicox
CyrnmHoK

Cyuachi npobnemu 2ipnuuoi eeonoeii ma ceoexonocii, 10-11.12. 2020
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Pucynok 1. TunoBuii iHK€HEPHO-TEONIOTIYHHA PO3Pi3 BIOMEPEK JOPOKHBOTO IIOKPUTTS

[lepen ynamryBaHHSIM HOBUX poOOYMX MIAPiB AOPOKHBOTO OAATY, HEOOX1THO
JOJIATKOBO YUIUIBHIOBAaTH TIPYHTH y BEpPXHIN YacTUHI HACHILY, MOXJIUBO 3
JOJaBaHHAM IIeMEHTY [3].

Tam, e B TUTI HAacUITy 3yCTPIYAIOTHCS MEPE3BOJIOKEHI TPYHTH, BUKOHYBATH X
3aMiHy a00 MPOCYITyBaHHS.

[TepenbayaT 3axoau, SIKI BHKJIIOYAIOTh MOMKIMBICTH IIOTNAJIaHHS BEIUKOI
KUIBKOCTI aTMOC(EpHHX OINajiB y TUIO HACHIy Ta B OCHOBY JOPOKHBOTO
noKpuTTs [4].

BpaxoByBaTu HEraTuBHY 3MIHY (I3MKO-MEXAHIYHHUX BJIACTHUBOCTEH IPYHTIB
yepe3 HaJMIpHE 3BOJIOKEHHS (HaOyXaHHsI, pyilHaIllsl BHACHIIOK MPOMEP3aHHs
Ta 1H.) Ipu OyAIBHUUTBI HOBUX Ta PEKOHCTPYKLIi ICHYIOUMX aBTOMOOIIBHUX

JIOPIT.

Bucnosntoemuvcs noosixa konekmuey TOB «Apamma I'eo» 3a nadanuii mamepian

ma KOpUCHi nopaou.

[EY

(621
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YJIK 553.981.4:622.279(477.6)
3AINIOBHEHHSA 'A30M TEXHOI'EHHUX KOJIEKTOPIB BYT'JIEIIOPOJHHUX
MACHBIB
H.B. Bepreancbka

O00OKMOp 2€0102I4HUX HAYK
Y «HaykoBwuii IEHTp TipHUYOI I'€0JI0Tii, F€0eKOoJIOTii Ta po3BUTKY iHGpacTpykTypu HAH
VYkpaiany, 01601, m. Kuis, Oyn. Bepuancekoro 34-6

Po3rnsigaeTscst Ta30HOCHICTH BiANPALbOBAHOTO MPOCTOPY HA IMiJCTaBi BHBYEHHS 3aJMIIKOBOI
ra3oBoi CKJIaJI0OBOi 3a0yTOBAaHHOTO MPOCTOPY MiIOYUX IMaxT. Ha mijcTaBi MOCHITKEHh BU3HAYCHO,
10 KUIBKICTh Ta3y Yy BIIIPalbOBAHOMY IPOCTOPI KOPETIOETHCA 3 TEKTOHIYHUMH MOPYILIECHHSIMH Y
BYTJICIIOPOTHOMY MAacHBI.

Knouoei crosa: TazoHocHICTh, JloHOAC, Ta3 BYyrJIenOpPOJHIX MAaCUBIB.

3AIIOJIHEHHUE I'A30M TEXHOI'EHHBIX KOJUVIEKTOPOB
YIJIENIOPOAHBIX MACCHUBOB
H.B. Bepreanckast
OOKMOp 2e0102UYeCKUX HAYK

I'Y «Hay4nblil IEHTp TOPHOM T'€0JIOIMH, T€0IKOJIOTUU U pa3BUTHs UHPpacTpykTypsl HAH
VYkpauns», 01601, r. Kues, Oyn. Bepuaackoro 34-0

PaccmaTtpuBaeTcs Tra30HOCHOCTh OTPa0OTAHHOTO MPOCTPAHCTBA HAa OCHOBAHMHM HM3y4YEHUS
OCTaTOYHOM ra30BOM COCTAaBIIAIOIICH 3a0yTOBaHHOTO MpocTpaHcTBa. Ha ocHOBaHWU MCCIIeI0BaHUIMA
OTpeAeNeH0, YTO KOJNUYECTBO Ta3a B OTpabOTaHOM TIPOCTPAHCTBE KOPPEIUPYETCs C
TEKTOHNUYCCKUMHA HAPYUICHUAMU B YTJICIOPOJHOM MACCHUBE.

Knrouesvie cnosa: ra30HOCHOCTB, JloHOacc, ra3 yrienopoJHbIX MacCUBOB.

GAS FILLING OF TECHNOGENIC COLLECTORS OF COAL-ROCK MASSIF
N.V. Vergelska
Doctor of Geological Sciences

ST «Scientific Center of Mining Geology, Geoecology and Infrastructure Development of
NAS of Ukrainey, Institute of Geology science of NAS of Ukraine, Kyiv, bul. Vernadskogo 34-b

The article deals with the exhaust gas content of the space based on the study of residual gas
component of the produced space. Based on the studies determined that the amount of gas in space
developed correlates with tectonic disturbances in coal-rock massif.

Key words: gas content, Donbass, gas coal-rock massif.

BunoObyrok MeraHy BiANpalbOBaHUX [IJISHOK BYIJICTIOPOJHUX MACHBIB Ta
3aKPUTUX IIaXT MAa€ HACTYIMHI acCleKTH: BHJIOOYTOK METaHy SK €HEproHocis,
3HIDKEHHSI BUKU[IB METaHy B arMoc(epy, 3HMKEHHS PHU3UKY aKyMyJSIii Ta3iB y
KUTIOBUX OyAIBISX Ta 3MEHILEHHS HEraTMBHOIO BIUIMBY Ha HAaBKOJUIIHE
CEpEIIOBUINE Y TEXHOTCHHO-HABAaHTAKEHUX PETioHaXx.

JocBin poOiT 3 BuAOOyBaHHA Ta yTuiizauii Merany 3 3akputux maxt CLIA,
Himewyunnu, AHrmi Ta iHIIUX KpaiH CBITYUTH MPO PEabHy MOXKIUBICTH OTPHUMAHHS
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ra3oBO-TIOBITPSIHOT CyMIIlll 13 BMICTOM MeTaHy moHaa 25-35%, 1o m03Bojisie
BUKOPHUCTOBYBATH 11 /Il BUPOOHMIITBA €JICKTPOEHEPTii.

[TpoBeneni qocmimkeHHs Oy HANpaBieHI HA BU3HAYCHHS MOMIIMBUX ITUISXIB
MePEPO3NOALITYy Y HOBOCPOPMOBAHOMY CEPEIOBHINI MACHUBY BOJSHOI, Ta30BOi YH
BOJISTHO-TA30BOi CyMiIlli. BOHM Mar0Th MOKIIMBICTh BU3HAYUTH HAMIPSIMU TIOAITBIITHX
JIOCIIKEHb y TOUIyKaX XapakTepy 3MIH MPUPOJHUX YMOB TEXHOT€HHHUMH,
HOBOYTBOPEHHUX TEXHOTEHHHUX ITyCTOT-KOJIEKTOPIB, a TAKOK MOXKJIMBOCTI BUHUKHEHHS
€KOJIOTIYHUX MPOoOJEeM 32 YMOBHU MOJAJBIION0 BUKOPUCTAHHS MOBEPXOHb IIAXTHHUX
OJIIB.

Hamni  pocmimxenns mnpotsrom 2012 — 2020 pokiB mnpoBoauiucs Ha
BIIMpAIlbOBAaHUX  JUISHKaX Aitounx maxT KpacHoapwilicbkoro, JloHenbKo-
MakiiBCbKOTO BYTJICITPOMUCIIOBUX paiioHax Ta 3aximHomy JloOcani. st mociimkeHb
Oynu BimiOpaHi NpoOM 3aJMIIKOBOI Ta30BOi CKJIAJIOBOI 13  BiAIPaIlbOBAHOTO
3a0yTOBAHOTO MPOCTOPY Ta BH3HAYCHUH KUIBKICHHH Ta SKICHHM rasoBuid ckian [3]:
He (9,6:10* — 1,4-10 06. %), H2 (8,3-10° — 1,4-10" 06. %), CO2 (0,36 — 8,1 06. %),
CH. (0,169 — 5,44 06. %), C2Hs (0,003 — 0,188 06. %), C3Hs (8,1:10* — 8,0-102 06.
%), iCaH10 (7,2:10° — 2,7-10 06. %), NCsH1o (5,0-10° — 1,2:102 06. %), iCsHa2
(7,5-10% — 2,9-10° 06. %), NCsH12 (8,4:10° — 4,0-103 06. %), CeHia (7,1-10° —
2,9-107 06. %). Crix 3a3Ha4MTH, 0 POOH BimiOpaHi 3 BiANPAIEOBAHOTO IIPOCTOPY
MaJi TEPMIH HOBOYTBOPEHOTO KojekTopa npotsarom 14 — 30 guiB. Bmict remito ta
BOJAHIO BKa3ye Ha aKTHBHE Cyd4acHE Ta30HANOBHIOIOUE Ta Ta3o30epiraimoue
CEpelIOBHUIIE BIAMPAIIbOBAHOTO MPOCTOPY. BHINI TOKAa3HUKK 3aJMIIKOBOT Ta30BOi
CKJIQZIOBOi BH3HAYEH1 y Mpo0ax BiAIOpaHUX y 30HAX TEKTOHIYHUX MOPYIIEHb a00 Ha
BizxcrTadi He outeire 150 — 200 m.

[TopiBHIOIOUM pE3yNbTaTH JIOCHIIHKEHb 3aJMIIKOBOI Ta30BOI CKJIQJ0BOI Yy
ByIJIeIOpoqHUX MacuBax [1, 2] Ta BiampambOBaHOMY TMPOCTOPI IFOYUX IHAXT
MPOCTEKYEThCSI TaKWW 3B'SI30K: MPU HAOIMKEHHI O 30H TEKTOHIYHUX MOPYIIECHb
30UTBIIYIOTHCS SKICHI Ta KUTbKICHI TOKA3HUKHU Ta30BO1 CYMIIIII.

BianpanpoBanuid OpoCTip AIIOYMX IIAXT € HOBUM TEXHOT€HHUM KOJIEKTOPOM,
MPUJATHUM JUIsi HAKOMMYEHHS Ta30MoA1I0OHUX BYTrjieBOJHIB. Ha akTuBHI mporuecu
MIrpaiii rasiB y BiANpalbOBAaHOMY IPOCTOP1 BKa3yIOTh AOCHIKEHHS 3aJMILKOBOI
ra3oBOi CKJIJ0BOi, TPEICTABIICHI TEIIEM, BOJIHEM Ta BYTJIEBOJHEBUMHU Tra3aMH.

KinbkicTh ra3zy y BiANpanbOBaHOMY TPOCTOPI KOPEIIOETHCS 13 TOPYIICHHIMHI
BYTJICTIOPOJHOTO MACHBY: y 30HAaX MOPYIIEHb BYTJEMOPOIHOTO MACHBY KUIBKICThH
razy Ounbima [2].

Ha migcraBi mpoBeneHMX TOCHIIKEHb BCTAHOBJICHO. OJHHUM 3 TOJOBHHUX
YUHHUKIB Ta30HACHYCHOCTI  BIANPAIbOBAHOTO TPOCTOPY JIIOUMX IMAXT €
TEKTOHIYHUHN, SKHH B3aeMojie 3 TIMOWHOI (TOPU30HTOM) BIAIPAIIOBAHHS,
reOJIOTIYHOI0 ~ CTPYKTYpOIO Ta  BMILIYIOYMMH  TOPOJAMU  BIANPAIbOBAHOIO
BYIJIEIOPOAHOTO MacuBy. Ha OCHOBI 3MiHM Ta30BOi CyMIIlll € MOKJIUBICTh BUSHAUUTH
TUIIA KOJIEKTOPIB BIJAMPAI[bOBAHOTO MPOCTOPY MAIIOYMX IIAXT Ta MPOTHO3YBATU
MO>KJIMBOCTI iX Ta30HOCHOCTI.

MEPEJIK BAKOPUCTAHOI JIITEPATYPU
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VJIK 368.003:553.04(477)
KOMIIVIEKCHA BAPTICHA OHIHKA 3AIIACIB KOPUCHUX KOITAJIUH ¥
HAJIPAX —TAPAHTISA EGEKTUBHOI'O PO3BUTKY MIHEPAJIBHO-
CUPOBHUHHOI BA3U YKPAITHU
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0OKMOP eKOHOMIUHUX HAYK, KAHOUOAM 2€0]I02IUHUX HAVK
B.M. Kukansk?
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obmacth, M. Baxmyr, Bya. O. CubipiieBa, 17, dongeo@ukr.net
2Miznuna ocoba - HiITPUEMEITH

OnHuM i3 HaOLIBII e(pEeKTUBHUX METOIB YIPABIiHHSA PO3BUTKOM MiHEpaIbHO-CUPOBUHHOTO
MOTEHIIiay OUTBIIOCTI KpaiH CBITY € METOJ PEHTHOIO JEP>KaBHOT'O PEryIIOBaHHSA, SIKUH 0a3yeThCs
Ha BapTICHIN OLIHII KOPUCHHUX KOMAJWH. Y CTAaTTi PO3IIISIHYTO MEXaHi3M KOMIUIEKCHOI BapTiCHOT
OILIIHKM 3amaciB KOPUCHUX KOMAJIMH Yy Haapax 1 OOrpyHTOBaHAa HEOOXIIHICTh BUKOPUCTAHHS
BapTOCTI BHJIOOYTUX KOPHCHUX KOMAIWH JISi ONOJATKYBaHHS BHKOPHCTaHHS Hajp (CIpaBIISTHHS
PEHTHHX ITOJIATKIB).

Kniouosi crosa: KopucHi KonanuHu, 3amacy, BapTicHa OIliHKa, PO3BUTOK.

KOMIIVIEKCHAS CTOUMOCTHAS OHEHKA 3AITACOB ITOJIE3HBIX
HNCKOITAEMBIX B HEJIPAX — TAPAHTHUS D9OPEKTUBHOI'O PASBUTUASA
MUHEPAJIBHO-CBIPLEBOW BA3bl YKPAUHBI
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00OKMOP IKOHOMUHECKUX HAVK, KAHOUOAM 2€0]102UHeCKUX HAVK
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Jonernkas obmacts, r. baxmyr, yiu. A. Cubupiiesa, 17, dongeo@ukr.net
2dusudeckoe N0 - NPeIPHHAMATENh

O,Z[HI/IM 13 HaumOolee 3(1)(1)GKTI/IBHBIX MCTOHOB YIIPABJIICHHUA PA3BUTHEM MHUHCPAJIBbHO-CBIPECBOT'O
IIOTCHIMaJia OOIBIIMHCTBA CTpaH MHpa ABJIACTCA MCTOA PCHTHOrO ToOCydapCTBCHHOI'O
peryinupoBaHus, 6a3npyr0meroc51 Ha CTOMMOCTHOM OII€HKE IIOJIE3HBIX HCKOomaeMbIx. B craTbe
pPacCMOTPECH MCXAaHU3M KOMIIJICKCHOM CTOMMOCTHOM OIICHKH 3aIlaCcOB ITIOJIC3HBIX HCKOIAEMEIX B
HCOpax U 000CHOBaHAa HCO6XOILI/IMOCTB HCIIOJIB30BaHHUA CTOHMMOCTH )106BITI>IX IMOJIC3HBIX
HCKOIIaCMbIX IJIA HAaJIOT000JIOKEHHS UCIIOIb30BaAHUS HEOP (BSI/IMaHI/IH PCHTHBIX HaJIOFOB).
Knrouesnie cnosa. 1lone3nnie HCKOIMIAa€MBbIC, 3a11aCbl, CTOMMOCTHAs OLICHKA, Pa3BUTHUC.

COMPREHENSIVE VALUE APPRAISAL OF MINERAL RESERVES IN THE
SUBSOIL - GUARANTEE OF EFFECTIVE DEVELOPMENT OF THE MINERAL
RAW MATERIAL BASE OF UKRAINE
M.V. Zhykalyak®
Doctor of Economics, Candidate of Geological Sciences
V.M. Zhykalyak?

!State Regional Geological Enterprise "Donetskgeologiya", 84511, Donetsk region, city of

Bakhmut, O. Sybirtseva Street, 17, dongeo@ukr.net
2 Individual — entrepreneur

One of the most effective methods of managing the development of mineral and raw materials
potential of most countries of the world is the method of government rent regulation, which is based
on the value appraisal of mineral reserves. The article considers the mechanism of complex value
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appraisal of mineral reserves in the subsoil and substantiates the need to use the value of extracted
minerals for taxation of subsoil use (levy of rent taxes).
Key words: Mineral resources, reserves, value appraisal, development.

Beryn. VYV cKIagHMX — COIANbHO-€KOHOMIYHMX  YMOBaxX  ChOTOJICHHS

BU3HAYAJIbHOI aKTyallbHOCTI HaOyBae mpodiieMa peaabHOT KOH IOHKTYPU BITYU3HSHOI
MIHEPaJIbHO-CUPOBUHHOI 0a3u 1 HEOOX1HICTh CYTTEBOIO il YIOCKOHAJIICHHS 3 METOIO
1HHOBAIIHHO-1HBECTUIIIMHOTO HEOIHAYCTPIAJIBHOTO PO3BUTKY 0a30BUX Tally3eit
IIPOMHCIIOBOCTI Ta HaIllOHAJbHOI €KOHOMIKM B IJIoMy. Peamizaliis iHHOBaIlIMHHX
3aX0JI1B 11010 pedopMyBaHHs 1 MOETAnHOI TpaHchopmallli B PUHKOBY €KOHOMIKY
MIHEpaIbHO-CUPOBUHHOI 0a3u YKpaiHM Ha OCHOBI KOMIUIEKCHOI BapTICHOI OIIHKU
POJIOBUINl KOPUCHUX KOTMAMUH 1 JUISTHOK HAAp 3 YJOCKOHAJIEHHSIM METOAUYHOTO
MIIXOQy IIOJI0 BU3HAYEHHS MOYATKOBOI BapTOCTI CIIEIJIO3BOJIIB HA KOPUCTYBaHHS
HaJpaMHu JI03BOJHUTH CYTTEBO IMiJBUIMUTH €(DEKTHBHICTH JEP>KaBHOTO PETyIIOBAaHHS
re0JIOTTYHOI Ta TIPHUYOBUAOOYBHOI AISUIBHOCTI Yy BIAMOBIJHOCTI 3 €BPONEHCHKUMHU
NPUHIMIIAMU 1 CTaHJApTaMU Ta IHTEpEeCaMH HHUHIMIHBOTO 1 MalOyTHIX MOKOJIHb
rpOMasiH Y KpaiHu.
Buxiaan ocHoBHoro wmarepiaany. B ymoBax mnepeBakaro4oro oOJIirapxigHoro,
HOJIITUKO-OOPOKPATUYHOIO 1 HAMIBTIHBOBOTO PO3BUTKY HAJIPOKOPUCTYBAaHHS B
VkpaiHi Ha mpoTsA3l OcTaHHIX 15 pokiB AepxaBa BUIIyCTWJIA 13 PYK CTpaTeriuHe
YIpaBIiHHSA Ta €KOHOMIYHO 30ajlaHCOBAaHE JI€p>KaBHE PEryJIIOBAaHHS BITUYU3HSIHUM
MiHEPAJIbHO-CUPOBUHHUM KOMILUIEKCOM. Henockonaie HaJpOpeCypCcHe
3aKOHOJABCTBO, HEBHM3HAUYCHICTh a00 PO3MUTICTH BIJAMOBIAAIBHOCTI CIHEIIaIbHO
YIOBHOBOXECHUX JIEP)KAaBHUX OpraHiB 3a HE MIATBEP/KEHICTh 1HGOpMaIlii mpo
KUIBKICHY Ta SIKICHY OI[IHKY 3amaciB KOPUCHUX KOMAJWH Yy HaApax 1 BIACYTHICTb
crienudikalii mpaBa BJIACHOCTI HA HUX HE CHPUSIOTh €()EKTHUBHIN 1HHOBAIIHHIN
JISTTBHOCTI 1HBECTOPIB 1 HAJAPOKOPUCTYBAadiB IIOAO T€OJOTIYHOrO BHUBYEHHS Ta
OCBOEHHSI HOBHX POJOBHII] 1 HOBUX BU/IIB MIHEPaJIbHOI CUPOBUHH [ 1, 2].

[Tepexin Ha BapTICHY OLIHKY 3amaciB KOPUCHUX KOMAJWH, JIISHOK HaAp 1
MIHEpPaJIbHO-CUPOBUHHOI 0a3u B LIJIOMY J03BOJIUTH BUSBUTH HOBI €JIEMEHTH 1
YUHHUKH CTAJIOTO PO3BHUTKY BITUM3HSIHOTO MiHEPAIBHO-CHPOBUHHOTO KOMILIEKCY,
YTOUHUTHU TE€O0JIOTO-€KOHOMIYHE palloHyBaHHS TEpPUTOpIi JepKaBU Ta OKPEMHUX
pErioHiB, OOTPYHTYBaTH a00 CYTTEBO JETANI3yBATH IIEHTPU €KOHOMIYHOTO 3POCTAHHSI
UL peanizaiii  pecypCHO-IHHOBAIIIMHOI  CTpaTerii  OCBOEHHS  MIHEPAJIbHO-
CUPOBHHHOTO TIOTeHIiay YkpaiHu Ha mnepiog 10 2030 poxky 1 moJajbiry
MepCreKTuBy [3].

CyuacHy pUHKOBY OLIIHKY 3amaciB KOPUCHUX KONAJIWH Y HaApax HEoOX1THO
3MI1MCHIOBATH HA OCHOBI CKJIAJIaHHS IHTEPAKTUBHUX IIU(PPOBUX F€0JIOr0-€KOHOMIUYHUX
KapT BUAOOYBHOI IIHHOCTI OKPEMHX BHJIB KOPHUCHUX KOMAJWH 1 JUISHOK Haap B
niiomy. [Ipu 1boMy B SKOCTI BapTICHOI OILIIHKM NMOBMHHA MpPUWMATHCS HE BajioBa
OIliHKa 3amaciB KOPHUCHHMX KOMAJWH Yy HaApaX, a BUJOOYBHA iX IIHHICTh — I[IHHICTb
NOTEHILIITHO BUAOOYBHMX OOCSTIB KOPUCHUX KONAJIWH, BHAOOYTOK SKUX €
HOPMATHUBHO peHTa0eNbHUM, a BUJI0OYBHI iX 3amacH BIANOBIAAIOTh HE MeHIIe HixX 20-
piuHIi TepcreKkTuBl crokuBaHHsA. BoHa Takox Oyne 3abe3nedyBaTH  31HCHEHHS
NPUHLIMIIOBUX  CTPYKTYpHUX  TIEPETBOPEHb  Ta CUCTEMHHMX  3aXOJiB,
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YHEMOXJIMBIIIOIOUUX Hee()EKTHUBHE PECYypCOMapHOTpPATHE HAJAPOKOPUCTYBAHHA Ta
HE3aKOHHUM TIHBOBUN BHUJO00YTOK KOPHUCHUX KOMAJIWH 1 OOIPYHTYBaTH Ji€Bi
€KOHOMIKO-TIPaBOBI M METOJIOJOTIYHI MEXaHI3MH IIOJ0 Te0JOTIYHOTO BUBYEHHS,
palioOHAIBbHOTO BUKOPHUCTAHHS, OXOPOHU Ta BIATBOPEHHS (IMIPHUPOIICHHS y HaApax)
MIHEpAJIbHUX PECYpCIB 13 BIPOBAKEHHSIM B3a€MOIIOB’SI3aHUX KaJacTpiB Ha OCHOBI
IHTepaKTUBHHUX Ire0iH()OPMALIITHUX CUCTEM.

Jlns  mporHo3yBaHHS — 1HHOBAIIMHO-IHBECTHIIIMHUX  HANpPSMIB  PO3BUTKY
BITYM3HSHOTO HAJPOKOPUCTYBAHHS Ha OCHOBI OIIIHKK BHI0OYBHOI BapTOCTI 3aIaciB
KOPHCHUX KOMAJIMH Yy HaJpax 13 BpaxyBaHHSAM peajbHUX COLiaTbHO-€KOHOMIUHUX
YMOB CbOTOJICHHS Ta Yy BIAMOBIAHOCTI J0 3araJlbHOEBPONEHCHKUX CTaHIAPTIB, MEPII
3a BCE, HEOOX1HO YTOUHUTH CLIEHapii PO3BUTKY HAIIOHATBFHOI EKOHOMIKH 1 6a30BHX
ramy3eil MPOMHCIOBOCTI Ha CEPEeIHbO-IOBIOCTPOKOBY IEPCHEKTUBY Ta CYTTEBO
ONTHMI3YBaTH IIJIAHOBI TIOKA3HUKU «3a2anbHOO0EPHCABHOI NPOSPAMU  PO3GUMKY
MiHepanbHo-cuposuHnoi 6azu  Ykpainu Ha nepiod 0o 2030 poky» CTOCOBHO
E€HEPreTUYHUX, KPUTHUUYHUX 1 CTpATeriuHUX BUIIB KOPUCHUX KomaiuH. [Ipu mpomy
peaitizallilo KOMIUIEKCHUX CUCTEMHHUX 3aXOJIB 111010 CTAJIOr0 PO3BUTKY BITUU3HSIHOI
MIHEPAJIbHO-CUPOBUHHOI 0a3u Ta €KOHOMIYHO OILIAJJIMBOTO HAJAPOKOPUCTYBAHHS B
yMOBax CTaHOBJICHHS B YKpaiHi pUHKOBUX BIJHOCHH JOIUIBHO 3JIMCHIOBATH y JBI
B3a€MOIIOB s13aH1 CTaJlli — ONMEPATUBHUX CUCTEMHHUX JIi Ta CTPATEriYHUX PO3POOOK
[1].

JepxaBHa ciayx0a reoJyiorii Ta HaJap YKpaiHM B SIKOCTI MEPIIOYEPTrOBUX
3axoAiB Ha mpoTa3l 2020 poky OCHOBHY yBary HpUAUIAJIA TUIBKKA AEperyJsifllii,
mibepanizallii Ta BIIKPUTOCTI 00Iry CHEII03BOJIIB HA KOPUCTYBAHHS HAApaMH 1 iX
BUJA4l 3a pe3yJbTaTaMU OHJIAWH-ayKIIOHIB, JOCSTHYBIIM B IbOMY 3HA4YHOIO
MpOrpecy Ta BUCOKOI €(EeKTHUBHOCTI. EJEKTpOHHI TOPrH MPOXOAsTh Ha MiIaTgopMi
Prozorro, imeHa y4acHHUKIB IiJl 4Yac ayKL1OHY HEBIJOMI, a PIIIEHHS MPUIAMAIOThCS 3a
pe3ynbTaTaMu HAMKpaIioi I[iHU, SKY 3alpONoHyBaiu 3a JIOT. OHAaK TOCSTHEHHS B
CTaHAapTU3aIlii Ta aBTOMAaTH3allli PO3PaxXyHKYy IOYATKOBOI IIIHM BapTOCTI
CHEIJIO3BOIIB 1 TeoJioTiuHol 1HdopMallii HE BIAMOBIJAIOTh 3aJICKIAPOBAHUM
JlepxreoHaipaMu Ti0epaibHUM MPUHIIAIIAM JEPEryJsilii Ta mpo3opocTti. Metoauka
BU3HAYCHHS MEXaHI3My pO3paxyHKy TIOYaTKOBOI IIIHM MPOJaXy Ha ayKIoHI
CIeLlaJIbHUX JO03BOJIIB HAa KOPHUCTYBaHHS HaJApaMH, a TaKOX PoO3Mipy 300py y
BUIAKaX HAJaHHS CIEIIaJbHUX JO3BOJIB HAa KOPHCTYBaHHS Haapamu 0e3
IPOBEJICHHS AYKIIIOHY € YIEPEIKEHOI0 Ta EKOHOMIYHO HE OOTPYHTOBAHOIO.

[upoko pospeknamoBaHa Jlep:KreoHaapamu IisbHICT LleHTpy reosoro-
ekoHoMIyHMX aociipkenb Ta ekcrneptus (Llentp 'EJE) npu JHBII «I'eoindgopm
Ykpainu» € SCKpaBUM NPHUKIAI0M PEHTOOPIEHTOBAHOI MOBEIIHKA YWHOBHHUKIB Bij
reoJiorii Ta HaAp, a He ePEeKTUBHUM 3aXOJ0M Jeperyisiuii Ta midepanizauii oOiry
CrelIo3BoIiB  Ha KopuctyBaHHsi Hanpamu. lLlentp T'EJE He € chemianbHO
YIOBHOBAKEHOIO JIEP>KAaBHOIO OPTaHI3AIlI€I0 MO0 pPeati3allii AepKaBHO1 MOJITUKA Y
cdepl TeoJOTIYHOTO BUBUCHHS Ta PalliOHAIBLHOTO BUKOpHCTaHHsA Hamp, a JIHBII
«T'eoindopm VYkpainm» BIAMOBIMA€ TUIBKM 32 HAKOMHMYEHHS Ta 30epiraHHs
reojoriunoi  iHGopMmamii mpo Haapa pi3HUX (opMm BracHOCTi, (HOpMyBaHHS
JlepxaBHoro OamaHcy 1 KaJacTpy 3amaciB KOPUCHHUX KomanuH Ta JlepKaBHUX
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peecTpiB apTe31aHChKUX, Ta30BUX 1 HadTOBUX cBepaiioBUH. [Ipu oMy mpaBo
BJIACHOCTI Ha BCI T€OJIOT1YHI MaTepiaii y BHMNAJKY HEACp)KaBHOTO (hiHAHCYBaHHS
reoJIOTOPO3BIAYBAIBHUX pPOOIT  HAJIEKUTh I1HBECTOPY, a BHKJIIOYHE MaiHOBE
aBTOPCHKE MPABO HA T'€OJIOTIYHI 3BITH 1 KapTorpadivuni maTepiaid sSK Ha CIy»KOOBI
TBOPHM HE3AJICKHO BII JoKepena (IHAaHCYBaHHS, HAJICKHTh  BIAMOBIAHUM
nignpueMcTBaM-BukoHaBisiv, a He JIHBII «leoindpopm VYikpainu» 1, TuUM mnaue,
Lentpy I'EJE.

Y po3paxyHKy MOYAaTKOBOI I[IHA BApTOCTI CIICIJIO3BOJIIB HA KOPHUCTYBAaHHS
HaJpaMd HE TOBMHHA BpaxoOBYBaTHCh Oy/b-ska YacTKa BapTOCTI MPOTHO3HUX
pecypciB, OCKUTBKA MPOTHO3HI TEXHIKO-€KOHOMIUHI MIpPKYBaHHSI € TOMEPEIHIMU Ta
MOXKJIUBUMHU 1 HE MOXYTh anmpoOOBYBaTHUCh ab0 3aTBEP/KYBAaTUCA SK BUIOOYBHI Y
3B’SI3KY 13 HEJIOCTATHIM I'€OJIOTTYHUM BHBYEHHSIM BHUIOOYBHOI I[IHHOCTI MPOTHO3HUX
pecypciB.

BuxigHoro iHdopmari€ro a1 BH3HAUYCHHS IIOYATKOBOI IIIHM BapTOCTI
cnero3BomB (I[ILBJl) moBuHHI OyTH TIIBKH 3aTBepKeH1 mpoTokosom JIK3
VYkpainu 3anacu KOpUCHUX KOTAJINH 3 KOPETYBaHHSAM Ie€0JIOr0-€KOHOMIYHHX OLIIHOK 1
TEeXHIKO-€KOHOMIYHUX MOKa3HUKIB Ha O(MIIiHHI CTAaTUCTUYHI JaHi: 1HACKCH 1H)IIAIII,
koedimient BBII 1 po3BuTky BHAOOYBHOI Ta mepepoOHOi MPOMHCIOBOCTI TOIIO.
[Tpu bOMy 10 pO3paxyHKy OYATKOBOI I[IHU CHEII03BOIY II0J0 00’ €KTIB, CTOCOBHO
AKUX TE0JIOr0-€KOHOMIYHA OIlIHKAa 3amaciB KOPUCHHMX KomajiuH 3aTtBep/ykeHa JIK3
VKpaiHu MeHIIe M'ATH POKIB 10 3IIMCHEHHS pPO3paxyHKy I[OYaTKOBOI IIIHU
CIICIJIO3BOJIY, TMOMpaBouHi koedimieHTH 10 BuzHaueHHa [IIIBJ[ moxHa He
3aCTOCOBYBATH, ajie¢ JJIsl POAOBHUII 1 TUISTHOK HAaJIp, 3allaCd KOPUCHUX KOMAIHH SKHX
arpoOoBaHi uu 3aTBepKeHl 10 1991 poky abo B3arajii He 3aTBEPAKEHI MPOTOKOJIOM
JIK3, moBHHHaA MNPOBOJUTHUCA MOBTOPHA a00 MEPBMHHA IX TI'€OJIOr0-€KOHOMIYHA
OLliHKa Ta 3aTBepukeHHs mpoTokonoM JIK3 Ykpainu [4].

Jis  po3paxyHKy  IOYaTKOBOI  BapTOCTI  CHEIJIO3BOIY HE  MOXeE
BUKOPUCTOBYBATUCS I[IHA OJUHUII TOBAPHOI MPOAYKII TIPHUYOBUIOOYBHOTO
MiIPUEMCTBA 1, TUM Made, (PaKTU4HI I[iHU 1i TpoJIaxy ado IMIOPTY, OCKUIBKHU I1HA
NPOJaXy OJMHUII MIHEpPAIbHOI CHPOBUHHU CTOCYETHCS MIIMPUEMHUIILKOI, a HE
TIPHUYOT PEHTH. 30KpeMa, MiIMPUEMHUIIbKA PEHTa, B OCHOBHOMY, 3aJICKHUTh BIJ JiH 1
MOBEAIHKUA Cy0’ €KTIB TOCIOJApIOBaHHS Ta PUHKOBOrO Ha Oipxax abo Jep>KaBHOTO
pEryJIIOBaHHS, a TIpHUYA PEHTA, B OCHOBHOMY, HE 3aJIC)KUTh BiJl MOBEIIHKH CY0’ €KTIB
TIPHUYO] AISUTBHOCTI, OCKUIBKM OOYMOBJIEHAa MPUPOJHUMHU T'€OJOTTYHUMHU, TIPHUYO-
reoJIOTIYHUMU Ta €KOJOTiyHUMHU (dakTopaMu 1 (yHAAMEHTAIBHUMH COLIAIBHO-
€KOHOMIYHMMHU YMHHHUKaMU. BapTicTh TOBapHOT NPOAYKIli TIPHAYOrO MiANPUEMCTBA
(BumoOyTOi MiHEpabHOI CUPOBUHHM) O€3 ypaxyBaHHs BUTpaT Ha il MOCTayaHHS
CTIIO’KMBavYy MTOBMHHA BPAXOBYBATHUCH TIIbKH MPH OMOJATKYBaHHI BUKOPUCTAHHS HAAP
Ul BUIOOYBaHHS KOPMCHMX KONAJIMH (CTAaBOK PEHTHUX MOAATKIB a00 CTaBOK
posUITi), a HE eapmicmb 6UO0OY6AHHA OIVHUII MIHEPAIbHOI CHUPOBUHU SIK IIC
CIpaBisIETHCS 3apa3. ToOTO 3apas, 3riJHO BiAMOBIIHUX HOPM ynHHOTO [lomaTkoBOrO
KOJIeKCY YKpaiHu, HAAPOKOPHUCTYBAUi 13 KpalluMH MPUPOJTHUMU XapaKTEPUCTHKAMU
POJOBUIN 1 MEHII CKJIAJHUMH TIPHUYO-T€OJIOTIYHUMHU YMOBaMHU BUAO0OYBAHHS
KOPHCHUX KOMAJUH 3a OAMHMIIO BHIOOYTOI MIHEpaJbHOI CHPOBHHM IUIATATH
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MEHIIMA TOJATOK, 3a BUKOPUCTAHHS HAAp, YUM HAJIPOKOPHUCTYBadl 13 TipIIUMHU
OPUPOAHUMH  XapaKTEPUCTUKAMU POJOBUIL 1 OUIBII CKJIAJHUMU TIPHUYO-
reoJIOTTYHUMH YMOBaMU BUJI00YBAHHS KOPUCHUX KOMAJIUH [2].

Po3BigaHi 3amacu KOpPHCHUX KOMAJIMH Yy Hajpax 1 BUI00yTa MiHEpaJibHA
CHPOBHMHA IMOBUHHI TaKOXX CTaTH BAXKIUBUM 00 €KTOM OyXTraJaTepChKOro OOJIKY
aKTHBIB 1 BUTPAT TPHUYOBUAO00YBHHUX MIAMPUEMCTB 3T1IHO MI>KHAPOHUX CTAHapTIB
00J1IKy, a JOCTOBIpHY 1H(opMaIlio Mnpo oOCIrH, KUIBKICHI Ta SIKICHI MOKa3HUKH
3amaciB KOPUCHUX KOMAJIWH POJOBHIIN 1 AUISHOK HaJp HEOOXiTHO BpPaxOBYBAaTH HE
TIIBKA TIPU BU3HAYEHHI KOHKYPEHTOCIPOMOXKHOCTI ~ MIHEpajJbHOI CHPOBHHH Ha
TOBApHUX pHUHKAaX, ajge ¥ [ 3IIHCHEHHS EKOHOMIYHO 30a71aHCOBaHOTO
OTOJATKYBaHHS BUKOPUCTaHHA HaAp Ta OOIPYHTYBaHHS PIBHOBICHOI IMOYAaTKOBOT
I[IHY CHEIJ03BOJIIB HA KOPUCTYBAaHHS HAJIPAMH.

Jlex1apaTUBHICTh Ta YIEPEIKEHICTh EKOHOMIYHO HEOOTPYHTOBAHOI METOJUKHU
(metonuunoro mexanizmy Llentpy TEJE npu JIHBII «['eoindopm VYkpainu») B
yMOBaXx BIJICYTHOCTI B JiepkaBi crienudikailii npaB BIACHOCTI Ha 3amacu KOPUCHUX
KONAJIMH Yy Hajgpax He 3a0e3leunTh CTBOPEHHS EKOHOMIYHO 30alaHCOBaHUX
CHPUSTIIMBUX YMOB JJIS HIMPOKOMACIITAOHOTO 3ally4€HHSI 1HO3€MHMX 1 BHYTPIIIHIX
1HBECTHUIIIM B OCBOEHHS HOBUX POJOBHIIl Ta HOBUX BUIIB MIHEPAIbHOI CUPOBUHHU.

Makcumanizaiiiss BapTOCTI 3amaciB KOPUCHHMX KOINAJWH Yy Hajapax abo
MaKCcHMai3allis mo4yaTKOBO1 BapTOCTI CIEIJI03BOIIB Ha KOPUCTYBAHHS HapaMu — I1€
CTpaTeriuHo0 HaWMEHII Ba)XJIMBE 3aBJaHHS B YMOBAaX CTAHOBJICHHS PUHKOBUX
BiIHOCHH B YKpaiHi. HaGaraTo BaxkiuBiiie oOIpyHTYBaTH €KOHOMIYHO 30a1aHCOBaHY
BUI00YBHY BapTiCTh KOPUCHHUX KOTAJIWH 32 BUPAXyBaHHIM BUTpAT Ha BUA0OYBaHHS
iX 3amaciB y KOHKPETHUX TPHUYO-TEOJIOTIYHHX 1 COLIIAIbBHO-€EKOHOMIYHUX YyMOBax y
3aJIEKHOCT] B1J] BEJIMYMHM TIPHUYOI PEHTH pOAOBHUINA a00 AUIAHKU Haap (puc. 1).
Kpim TOro HeoOXiJHO BpaxOBYBaTH, IO JJisl HAJIPOKOPUCTYBAYiB, sIKI HA 3aKOHHUX
mijgcraBax OGQOPMHUJIM CHEII03BUI HAa KOPHUCTYBAaHHS HaApaMHu JJisg BHUJIOO0yBaHHS
KOPUCHUX KOMAJIHWH, X 3alacu TOBUHHI CTaTH TaKUM CaMHUM aKTUBOM SIK 1
HEPYXOMICTh, akKIlii, JIEMO3UTH Ta OOjiraiii, a oTKe iX BapTICTh 3TIAHO METOIY
KamiTagizamii JoXoay 3aiekaTuMe BiJ IBOX YMHHHUKIB [1].

Ilo-nepuie, Bin cymu Ky BUAOOYTI 3amacy KOPUCHUX KOMAJIWH a00 OJIMHULIS
X 3amaciB 3a0e3neyaTh HAAPOKOPUCTYBAdy MIOPIYHUNA JOXi1 SK YaCTHHY
€KOHOMIYHOTO TMPUOYTKY 3 ypaxyBaHHSM iX JIKBIIHOCTI Ha TOBapHHUX pPHHKaXx,
BEJIMYMHM TIPHUYOT PEHTU Ta (PAKTUYHO CIJIAYEHHX MOJATKIB 1 300piB. ToOTO yum
KpaluIMMu 1 BUIIMMU OyAyTh 11 MOKa3HUKH, TUM OUIbIIO0 OyAe BUIOOYBHA BapTICTh
3araciB KOPUCHUX KOTIAJIMH y HaJpax.

Ilo-0pyze, Bil BapTOCTI TPOIIOBOrO KamiTadxy. 30KpeMa, SKIIO akKIili 4u
JIETIO3UT 3a0e3MeUyI0Th peHTY (peHTHUM noxin) 15 % piuyHux, To11 1 BUI00YTI 3amacu
MIHEpaIbHOI CUPOBMHHU LIOPOKY MOBUHHI MPUHOCUTU HAJIPOKOPUCTYBAdy OJIM3BKY,
ajyie He HIDKYY JTOXIIHICTh, a Ko 8 % 4M MiHIMAJIBHO TapPAaHTOBAHUX JEP>KABOIO 3
%, Todl 1 MOXIMHICTh BiJl BUJIOOYBaHHS KOPHUCHUX KOIAJIWH Ma€ OyTH BiAMOBITHOIO
Ile o0O0OB’s3kOBO HEOOXIAHO BPaxOBYBAaTH TMPU BU3HAYEHHI IMOYATKOBOI IIIHH
CHEII03BOJTYy Ha KOPHUCTYBaHHS HaJpaMu Jid BHIOOYBaHHS KOPHUCHHUX KOMAJIUH Y
MexaxX KOHKPETHOTO POJoBHILA abo AUISHKY Hafp [1].
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Pucynoxk 1. Penra npu Bu1o0yBaHHI KOPUCHHUX KOTIAIUH

BucnoBku. Haiibinbmr epeKTMBHUM 1 KOHKYPEHTOCHPOMOXXHHUM B  yMOBax
CTAHOBJICHHS B YKpaiHI PUHKOBUX BIJHOCMH MOX€ OYTH TIIBKH pEHTHE
HAJPOKOPUCTYBAaHHS 3 EKOHOMIYHO 30aJIaHCOBAHMM JIEP)KaBHUM DPETYJIIOBAHHSIM
r'€O0JIOTIYHOT Ta TIPHUYOBUI00YBHOT JISITHEHOCTI.

KaranizaTopom cTajaoro po3BUTKY HaJIpOKOPUCTYBAaHHSA Ta 0a30BUX Taly3e
MIPOMHMCIIOBOCTI BUCTYIIATUMYTh 1HHOBAIIHO-1HBECTHIIIITH1 MEPCIIEKTUBH
reOJIOTIYHOTO BUBYEHHS 1 OCBOEHHS HOBUX POJIOBHUII 1 HOBUX BHUIIB MIHEPaIbHOI
CUPOBHHHM Ha OCHOBI KOMIUIEKCHOI BApPTICHOI OLIHKH 3araciB KOPUCHUX KOMAJIUH Y
HajJpax, SKI TIOBMHHI 3a0e3ledyyBaTH HE TUIBKM TOCHOAAPCHKY ISUIbHICTD
TIpHUYOBUIO0YBHUX MIANPUEMCTB, ajle ¥ OyTH JKEepeioM KamiTaly, TIpHHAYOl Ta
i ITPUEMHHUITLKOT PEHTH.

OcHOBHUM MPUHIUIIOM 1HHOBAI[1HHO-1HBECTHUILIIITHOTO PO3BUTKY
HAJPOKOPUCTYBAHHS TOBMHEH CTaTH TMPUHIUI PalliOHAIBHOTO Ta EKOJOTIYHO
OIAJTMBOTO HAJIPOKOPUCTYBAHHSA 3 EKOHOMIYHO 30alaHCOBAaHUM TIO€THAHHSIM
JO03BUTBHO-PETYJIATOPHUX, TOJATKOBUX 1 TEXHIKO-TEXHOJOTIYHUX MEXaHI3MiB
YAOCKOHAJIGHHS  BITYM3HSAHOTO  MIHEPAJbHO-CHPOBUHHOTO  KOMIUJIEKCY  Ta
Hepo3noauieHoro ¢ouay Haap. Ilpu 1pOMy parfioHaIbHE E€KOJOTIYHO OIA/IJIUBE
HAJPOKOPUCTYBaHHS B YKpaiHi 3 METOI HEOIHAYCTPIaIbHOTO PO3BUTKY 0a30BUX
rajiy3eii MPOMMCIIOBOCTI Ta HAIIOHAJILHOI €KOHOMIKM B IIJIOMY, CKOpIIlIe 3a BCe,
MOXYTh 3a0€3MEUNUTH TUIbKU €(EKTUBHI TOCIOAapl i TOCIOJAPHUKH, a HE OJIrapxu
Ta 1X CIIyTH.
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V]IK 622.1:553.94
OCOBJIMBOCTI IPOTHO3Y CTIMKOCTI BYT'JIEBMIIIYIOUHUX TOPILJ IO
KOMILIEKCY I'EOJIOTI'O-TEO®IBUYHUX METO/IIB
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49005, m. duinpo, np. /. SABopaunbkoro, 19

BukopucraHHs ~ 3alpoONOHOBAaHOTO  KOMIUIEKCY  T€0JIOTO-Teo(i3MYHMX  METOMIB  JO3BOJISE
MaKCUMaJlbHO  JIeTaJlbHO 1  ONEpaTMBHO  BH3HAYaTH  (i3UKO-MEXaHIuYHI  BIACTUBOCTI
BYIVICBMIII[YIOUUX TOPiJ B iX TPUPOJHOMY 3ajsiTaHHI O€3MepepBHO MO BChOMY TI'€OJOTTUHOMY
PO3pi3y KOXKHOT CBEPJIOBHHH MPOOYPEHOT HA POJOBUIINI Ta OTPUMYBATH KOHIUIIHHY Te€OJIOTIYHY
iH(pOopMaLlio IS MPOTHO3Y MOBEAIHKHU MOPiJ B TIPCHKUX BUPOOKAX.

Knouogi cnosa: CTiikicTh Topif, (i3MKO-MEXaHIYHI BIACTUBOCTI, T€OMEXaHIYHA CUCTEMa, OYHCHI
BHPOOKH, TOMHJIKOBA TIOKPIBJIA.

OCOBEHHOCTH IMMPOTHO3A YCTOMYUBOCTH YIJIEBMEHIAIOIINX
nHOPOJ IO KOMIUVIEKCY I'EOJIOT'O-TEO®PU3NYECKHUX METOA10OB
B.B. UmikoB
KaHOUOam 2e01020-MUHEPALI02UYECKUX HAYK
E.C. Ko3nii

KaHouoam 2e0102U4ecKux HayK
HaHHOHaﬂBHBIﬁ TCXHI/I“ICCKHP’I YHI/IBCpCI/ITeT ((I[HerOBCKaH INOJIUTCXHHUKA,
49005, r. Quinp, np. . ABopHunkoro, 19

Vcnonb3oBaHue MpeasokKEHHOT0 KOMIUIEKCA TeoJoro-reopu3snueckux METOAO0B MO3BOJISET
MakCHUMaJbHO TMOJAPOOHO W  ONEPAaTUBHO OMNpeAensATh  (PU3MKO-MEXaHUYECKHE CBOMCTBa
YIIE€BMEINAIOIINX IOPOJ B UX €CTECTBEHHOM 3aJIEFaHUU HENPEPBIBHO 10 BCEMY I'€OJIOTMYECKOMY
paspe3y KaxIOW CKBaXUHBI NPOOYPEHHOH HAa MECTOPOXACHMM U I0JIy4aTh KOHAWLHMOHHYIO
re0JIOTMYECKYI0 MH(MOPMALIMIO JJIs IPOTHO3a OBEJICHNS OPO/] B TOPHBIX BEIPAOOTKAX.

Knrouesvie cnosa: ycTroWduBOCTh TOPOJ, (PU3MKO-MEXAHWYECKHME CBOWCTBA, I€OMEXaHUYecKas
CUCTE€Ma, OUYUCTHBIC BHIPAOOTKH, JTOKHAST KPOBIISL.

PECULIARITIES OF FORECASTING THE STABILITY OF COAL-BEARING
ROCKS BY THE COMPLEX OF GEOLOGICAL-GEOPHYSICAL METHODS

V.V. Ishkov
candidate of geological and mineralogical sciences
Ye.S. Kozii

candidate of geological sciences
Dnipro University of Technology, 49005, Dnipro, D. Yavornytskoho ave., 19

The use of the proposed complex of geological and geophysical methods allows the most detailed
and p operatively determine of the physical and mechanical properties of coal-bearing rocks in their
natural occurrence continuously throughout the geological section of each well drilled in the deposit
and obtain conditioned geological information for predicting the behavior of rocks in mine
workings.

Key words: rock stability, physical and mechanical properties, geomechanical system, second
workings, false roof.
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JlochimkeHHs, 10 BKIIOYA0Th BUBUYECHHS (D13MKO-MEXaHIYHHUX BJIACTUBOCTEH 1
CTIMKOCTI TIOpiJl TOKPIBIl BYTUIBHUX TIUIACTIB € OOOB’SI3KOBUMH IPU T'€0JIOTO-
€KOHOMIYHIM OIlIHIII BYTUIBHUX pojoBuil. IIpu 1bOMy, BHBUYEHHS MEXaHIYHOI
MIIHOCT1 Ma€ MPOBOJUTHUCS B HE MeHIe HiXK 20-25% po3BiyBaIbHUX CBEPAJIOBUH, Y
KOXXHOMY JIITOJIOTIYHOMY THII1, IO 3aJIIra€ B MeXaxX aKTUBHIN MMOKPIBIIL Ta IPYHTY. Y
TOH JK€ dYac, Ha IMOCTPAIIHCHKOMY MPOCTOpl (I3MKO-MEXaHIYHI BJIACTUBOCTI
BYTJIEBMIIIIYIOUUX TOPiJ, SIK MPaBWIO BU3HAYAIKCS, Ta MPOJIOBKYIOTh BU3HAUATUCA
TUJIBKM METOJaMHU MPECOBUX BHUIPOOYBaHb. Takuil crocid KpiM TPyAOMICTKOCTI 1
BHCOKO1 BapTOCTl Bm60py Ta BUNPOOYBaHHS 3pa3K1B Ma€ 1 pA] IHIIUX CYTTEBUX
HEOJIKIB, OB’ SI3aHUX 31 3MEHILIEHHSM BUXOJy 1 BTPAaTOIO KEpHA B CIA0KUX MOPOJax
MOKPIBII 1 TPYHTY BYTUIBHUX IUIACTIB, HEMOKIIMBICTIO OXOMUTH BUIIPOOYBAHHSAM BCl
PO3BIlyBajJbHI CBEPJIOBUHU y BChOMY I1HTEpBajil po3pi3y 1 HE BIATBOPIOBAHOCTI
MIPECOBUX BUIPOOYBaHb.

BukopucTaHHS  KOMIUIEKCY  T€0JOro-reo(isM4HMX  METOAIB  JI03BOJISIE
MaKCHUMaJIbHO JIETAJIBHO 1 B TOM >K€ Yac ONepaTUBHO BUBYATH (hi3MKO-MEXaHIUHI
BJIACTUBOCTI BYIJIEBMINIYIOUHMX MOPIJ B X TPUPOAHOMY 3aJIsiTaHHI OE3MEepepBHO 1O
BCbOMY T€OJIOTIYHOMY pO3pi3y BCIX CBEPJIOBUH, TPOOYpEHHUX Ha POJOBHIIIL.
Bukopucranas reodi3udHUX METOJIB JOCITIKEHHS CBEPJIOBHH IPU I10JAJIBIIIMA
noOyA0B1 JIITOJIOTO-MIIIHICTHUX KapT TOKPIBJIl 1 IPYHTY BYTUIBHMX IUIACTIB, KapT
CTIMKOCTI MOpiJ TMOKPiBIi, 1 HAaBaHTa)KyBaJIbHUX BIACTUBOCTEH 1 KEPOBAHOCTI B
3HAYHIA Mipl 3MEHIIY€ BIUIUB NEPEPaXxOBaHUX HENONIKIB JIAOOPATOPHHUX IMPECOBUX
BHU3HAYEHb MO0 KEPHOBUM MpoOaMm 1 3a0e3neuye HEOOX1AHY Ta JOCTATHBbIO MOBHOTY 1
HAJIHHICTh MPOTHO3Y MOBEAIHKU MOPIJT B TIPCHKUX BUPOOKAX.

Heo0xi1HO BpaxoByBaTH, 1110 TaK, K (P13MKO-MEXAHIYHI BJACTUBOCTI 32 CBOEIO
MPUPOJOI0 TICHO TMOB’A3aHI 3 JITOJOro-(pamiaibHUMU 1 HeTporpadiuHUMU
OCOOJIMBOCTSIMH TOPiJ, @ 3HAYECHHA KapOTAKHUX MApaMETPIB KPIM TOTO 3aJexkaTh 1
BiJl yMOB OypiHHS, TO PI3HOMAHITTS I'€OJIOTIYHUX 1 CBEPAJIOBUHHUX YMOB Ha PI3HHUX
BYTUIBHUX POJIOBUINAX (IIAXTHUX TOJISAX) HABITh B MEXaX OJIHOTO T'€OJIOTIYHOTO
palioHy poOOUTh TNPUHIIMIIOBO HEMOXJIUBUM PO3POOKY 1 3aCTOCYBaHHS JIsl
PO3paxyHKIB Oy/Jb-SKOTO 3 TapaMeTpiB MEXAHIYHUX BIACTUBOCTEH TIPCHKUX TMOPIA
yHIBepcaTbHUX (opMya abo TOTMAaTHUYHUX penentiB. ToMmy, [Js BU3HAYEHHSA
3aJIEKHOCTEH, 1110 JIO3BOJISIIOTH PO3PAXOBYBAaTH MEXaHIYHI BIACTUBOCTI TMOPiA 3
JIOCUTh BUCOKOIO TOUHICTIO 1 HAIHHICTIO B MEKaxX KOHKPETHUX POJIOBHII, HEOOX1THO
NPOBEJICHHS CHEIaIbHOTO KOMIUIEKCY AOCHIKEHb, SIKI J03BOJATUMYTH TBOPYO
BpaxOBYBAaTH Ha IMIJICTaBl aHaji3y aHAIITUYHUX Ta EMIIPUYHUX JAHUX KOHKPETHI
OPUPOAHI 1 TEXHOT€HHI 1H(POPMAIIiiHI 0COOIUBOCTI 00’ €KTa TOCIIIKEHb.

KoMmnekcHuii MeToA MpOrHO3yBaHHS CTIMKOCTI BYIJIEBMIIIYIOUHMX MOPIT
3alpPOMOHOBAHUN  aBTOpaMHu  Iepeadadyae  TMOCTIJOBHE  BUKOHAHHS  TPhOX
B3a€MOIIOB I3aHUX €TamiB: 1) po3paxyHOK MEXi MIIHOCTI MOpPiA MpHU CTUCHEHHI 1
pO3TATYBaHHI (MOIIapOBUX 1 B MacuBl) st 20-MeTpoBOro iHTepBay Mokpisii Tta 10
METPOBOTO IPYHTY BYTUIBHUX IUIACTIB 32 CTaHJAPTHHUM KOMIUIEKCOM TeOo(i3UnYHUX
BUMIPIOBAaHb B CBEPJUIOBHHAX 3 BHUKOPHUCTAHHIM OOMEXKEHOI KITBKOCTI MPSIMHX
MIPECOBUX BHU3HAYEHb; 2) MPOCTOPOBE BHJIJICHHS 1 KUIbKICHA OIIHKA OCIa0JIeHHX
KaBEpHO3HO-TPIIIMHYBATUX 30H; 3) XapaKTepUCTUKAa aKTHUBHOI MOKPIBII BYTLJIbHUX
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IJIACTIB MO CTIMKOCTI, HABAHTAXXYBAJIbHUM BIIACTUBOCTSM 1 KepoBaHOCTi. [loeTanuuii
KOMIUICKCHUM TIJX1J JI0 TPOTHO3Y TIOBEIIHKH IOPIJ J03BOJISIE 3 HaWOUIBIIION0
MIOBHOTOIO BHKOPUCTOBYBAaTH JaHI T€OJIOTIYHOI PO3BIAKM (CTaHAAPTHUM 1
aKyCTUYHHUI KapOTaXK, ONUC KEpHA, pe3yJbTaTH J1abOpaTOPHUX BU3HAYEHb) 1 JATH
XapaKTEPUCTUKY AaKTHMBHOI TOKPIBJII 3a TpPhOMa OCHOBHMMH TOKa3HHMKaMu. Jlo
HAWBAXKJIMBIIIUX TEOJIOTTYHUX NPUYMH, 110 BU3HAYA€ CTaH BUPOOOK, BITHOCSTHCS
MMOWHA 3aliAraHHs 1 MINHICT, TIOP1A, CXWIBHICTH iX JIO pO3IIapyBaHHS,
OOBOJHEHICTh 1 JITOJOTIYHUN CKIIaJ], HASBHICTh MDKIIAPOBUX 3PYIICHb, PO3BUTOK
KaBEpHO3HO-TPIIIMHYBAaTUX 30H Ta 1H. BUKOpHCTaHHS 3ampolOHOBAHOI METOIUKU
703BOJISIE MIHIMYM B 5-6 pa3iB 30UIBIIUTH BUXIAHI JaHI 1 CYTTEBO ITiABUIIUTH
JOCTOBIPHICTh MPOTHO3y. MeTonuka, po3pobieHa B HallioHalbHOMY TEXHIYHOMY
yHiBepcuTeT! «JIHIMPOBChKA MOJITEXHIKAa» BIANOBIAAE BCIM BUMOIaM HOPMaTHUBHUX
JOKYMEHTIB, 1[0  PErIAMEHTYIOTh  BUBYEHHS  MEXaHIYHHUX  BJIACTHBOCTEH
BYTJIEBMIIIYIOUUX TOPiA 1 BYTULIS TIPU MPOBEACHHI I'€0JIOr0-€KOHOMIYHOI OIlIHKH
BYTUIBHUX POJIOBUII 1 MPOEKTYBaHHI HOBUX BUPOOOK Ha JIIOYUX IMiANPUEMCTBAX.

Bona nepenbavae crporuii 001K KOHKPETHHUX T€0JOTTYHUX YMOB (JIITOJIOTO-
darianpHuil 1 neTporpadiuHUil CKJIaj, CTYIIHb KaTareHe3ly, XapakTep 3alsraHHs
MOPiJl, HAABHICTh PO3PUBHUX MOPYIICHb Ta THIIUX OCJIA0JICHUX 30H) KOXKHOI OKPEeMOi
JUISTHKA YW IIaXTHOTO TMOJIs, JJI SKOTO TMPOBOASTHCS AociikeHHs. [Ipu 1mpomy
3iCTaBJICHHS 3HA4YEHb MIIHOCTI OTPUMAHUMHU MUIIXOM TMPECOBUX BHUIIPOOYBaHb 1
po3paxoBaHUX Ha 0ararbOox BYTruUlbHHX pojoBul] konumHboro CPCP  3a
pe3ynbTaTaMd  aKyCTUYHOTO 1 CTaHJAPTHOTO KOMIUIEKCY KapoTaxy, JiTOJOTO-
damiabHUX Ta meTporpa@iyHUX JOCHIIPKEHb J03BOJISIE BBAXKATH 11 METOJU
piBHOTOUHUMH. Po3paxoBaHi 3a JOMOMOIOI PIBHSAHb Perpecii MOKa3HUKU MIITHOCTI
(nowmaposi 1 B macuBi) it 20 M nokpiii Ta 10 M IpyHTY BYTUIbHHX IJIACTIB, O€PYTh
B OCHOBY MTOOYJTOBH MPOTHO3HUX KOHJICHUIMHHUX JITOJOr0O-MILHICTHUX KapT.

Jpyruit etan mporHo3yBaHHS CTIMKOCTI BYTJIEBMINIYIOUUX MOPiA mepeadadae
BUJIIJICHHS 1 OIIIHKY OCIa0JIEHWX 30H y TIOKPIBJII 1 IPYHTY IJIACTIB B CBEPAJIOBHHAX 32
KOMILUIEKCOM Te0(I3MUYHUX JOCIIKEHB 1 Te0JI0TIYHOI JoKyMeHTarii. Jis KinbKicHOT
OI[IHKKA OCIa0JeHUX 30H 3a JaHUMU KaBEPHOMETpIi B CBEPIAJIOBHHAX AaBTOpaAMU
3aMponoHOBaHMi kKoedimieHT KaBepHO3HOCTI K, 1110 BimoOpaXkae CTyIiHb YpaKeHOCTI
BYTJIEBMIIIIYIOUUX TOP1J] OCTA0JICHUMH 30HAMH.

Ha Ttperpomy etami mnpu moOyIOBI KapT PO3BUTKY OCIA0JICHUX 30H
KapTorpaiyHOIO OCHOBOIO € OJHOMACIITaOHI TIMCOMETPUYHI IUIAHW BYTUIBHHUX
riactiB. Ha HuX O11s1 KOXKHOI 13 CBEp/UIOBUH BUHOCSTHCS 3HaU€HHS KoediuieHTa K,
OyIyeThCS KOHTYp TependadyBaHOi MMOMUIKOBOI MOKPiBJIl, TEKTOHIYHI MOPYIISHHS 1
neskl 1Hmi jga”i. Sk BiIOMO, TOBEAIHKA TOpil B TIPCBKUX BHUPOOKax
XapaKTEPU3y€eThCs 1X 3JATHICTIO YHAHWUTU OIMIpP TIPCHbKOMY THCKY MICIS OTOJEHHS 1
nepexoqy B CTaH TrpaHW4YHOi piBHOBaru. Cam TIpoIeC TEPexoay 3aleKUTh Bif
MIHJIMBOCTI TPUPOJHUX OCOOJMBOCTEH TMOPiA 1 PO3BUBAETHCS B MPOCTOPI 1 dHaci.
CriiikicTb  BHPOOJIGHOTO  TPOCTOPY  BHU3HAYAETHCS  JIMHAMIKOIO  PO3BUTKY
T€OMEXaHIYHOT CUCTEMHU TMOKPIBISA - HUIMK - TpyHT. KOHKpETHI yMOBHU TMIPOSIBY
ripChKOr0 TUCKY BHKJIMKAaHI MPUPOJHUMHU 1 TEXHOTEHHUMH (PaKTOpaMH, CYyKYyIHICTh
AKuX 1 PopMy€e KOHKPETHY TeoMexaHiuHy 00cTaHoBKYy [1, 2, 3, 4]. HaBanTaxyBasibHi
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BJIACTUBOCTI TOKPIBJII OYMCHUX BHPOOOK 3ajieaTh BiJ TMOTYXKHOCTI B 11 po3pisi
MOpiJ1, IO JIETKO OOBAIOIOTHCS, Ta BiJl MOTYXHOCTI 1 KPOKY OOBajeHHS IOPija, IO
BAXKO OOBaMOIOTHCA. IliT KEpOBaHICTIO TMOKPIBIlI PO3yMIEThCs 11 37aTHICTh
MIJaBaTUCS BIUIMBY KOMIUIEKCY 3axXOJIiB, IO 3a0€3IeuyloTh OE3MeUHy poOoTy Ta
3anmo0iraHds BUBaIY TOPiA B Ipu3abiiHUN TPOCTip, 3aTUCKAHHS KPITUICHB, 3aBaJIA
OYMCHHUX BHUOOIB 1 B IJIOMY CTIHKICTh KOHTYPY TIpHHYHX BHUPOOOK JO JWHAMIYHO
MIHJIMBUX B 4acl 1 MPOCTOP1 PI3HOMAHITHUX HETaTUBHUX MPOSBIB T1PCHKOTO THCKY.
KapTtu cTiiKOCTI MOKpIBII OYUCHUX BHUPOOOK, IO MICTATH 1H(OPMAIIIO MPO TIIONII
PO3BUTKY TOMMJIKOBOI TMOKpIBII Ta KaBEPHO3HO - TPINIMHYBATUX 30HAX, MPO
CTiliKicTh ~ Oe3mocepeAHbOi  TMOKPiBIi, MPO TUO OCHOBHOI MOKpIBAL IO
HABaHTa)XyBaJbHUM BJIACTUBOCTSIM, a OTXKE, 1 MPO KJIac KEpOBAHOCTI aKTHBHOI
MOKPIBJl, € BUXIIHUMHM Marepianamu, sIKl JO3BOJISIOTH 3poOUTH BHOIp CHocoOiB
YIOpaBIiHHS MMOKPIBJICI0, OOIPYHTYBATH MACTIOPTU KPIIUICHHS, 3a0e3mednT Oe3mexy
mpaili, TMOJIMIIWTHA TUIAHYBAaHHS 1 TEXHIKO-TEXHOJIOTTYHUM CYNPOBIJ OpraHizarii
FIpChbKUX pOOIT Ha JIIOYMX IIaXTaX, CTBOPUTH HANOUIBII paIliOHAIbHI CXEMH 1
MOPSAIOK  BIANpAIIOBaHHS  BYTUIBHMX  IUJIACTIB  TMPU  MPOEKTYBaHHI  HOBHX
BYTJIEIO0YBHUX MIANPUEMCTB.

Po3pob6nena KOMILUIEKCHA METOJINKa IPOrHO3YBaHHs CTIMKOCTI
BYTJIEBMIIIIYIOUUX TIOPIJT BPaXOBYE BECh BXKE ICHYIOUMM MacHB Te0Joro-reodiznyHoi i
TIPHUYO-TEXHOJIOTTYHOI 1H(GOpMaIlii MOBHICTIO 33J0BOJIbHSAE ICHYIOUM HOPMAaTHUBHI
BUMOTH, SIK TIPH MPOEKTYBaHHI HOBUX BYIUIETOOYBHHMX MIJIPHUEMCTB, TaK 1 BXKE Ha
Aiounx MmaxTtax. BoHa MoXe 1 MOBHHHA 3aCTOCOBYBAaTHUCh IPU IUIAHYBaHHI 1
MPOEKTYBaHHI €JIEMEHTIB CUCTEMHU PO3POOKHU 3 ypaxXyBaHHSAM YIMPABIIHHS TIPCHKUM
TUCKOM 1 3pYLIEHHS TOp1J; MPOEKTYBaHHI BUCOKOE(EKTUBHUX CIOCOOIB BEIEHHS
TIPHUYUX POOIT Ta MPOTHO3YBAaHHI CTYIEHS iX HEOE3MEKH.

MNEPEJIK BUKOPUCTAHOI JITEPATYPHU

1. AmumxanoB M.I'. O mocTaHOBKe 3371a4i YCTOMYUBOCTH CTEHOK ITyOOKHX CKBakuH // Jlokia bt
PAH. -1992. T. 325. - Ne3. C. 445-449.

2. bymua H.K. CoBpeMeHHOe 1oje HampsDKEHHH B BEPXHUX TOPU30OHTaX 3EMHOM KOpBI.
T'eorexkronuka, 1971. - Ne3. C. 3-15.

3. Boiitenko B.C. YnpasieHnue ropHsIM 1aBjieHneM npu Oypenun ckBaxuH. M: Hezapa, 1985. - 181
C.

4. I'mymixo B.T., Kpuanuanckuii I'.'T. MHXeHepHO-Te0I0rnYecKoe MpOorHO3UpOBaHUE
YCTOMYMBOCTH BBIPAOOTOK TIYOOKHX yroybHBIX maxT. M: Henpa, 1974. - 175 c.

30
Cyuacni npobnemu 2ipruyoi 2eonoeii ma eeoexonoeii, 10-11.12. 2020



VK 553.94:550.42
PO PO3MOJLI BEPUJIIIO Y BYTILIBHOMY ILJIACTI Ks ITAXTH
KAIIITAJBbHA» KPACHOAPMINCBHKOTI'O 'EOQOJIOTO-ITIPOMUCJIOBOI'O
PAUOHY

B.B. Imikos
KaHOUOam 2e01020-MiHepanNo2iuHUX HAYK

€.C. Kosii

KaHouoam 2e01021YHUX HAYK
HarionanbHuil TeXHIYHUHA yHIBEpCHUTET «J{HITPOBCHKA MOJTITEXHIKA,
49005, m. duinpo, mip. J. SIBopHunpkoro, 19

HaBeneno anamis pe3ynbTaTiB JOCIIKEHb TPOCTOPOBOTO PO3MOBCIOKEHHS OCpUITiIO Y
ByrinbHOMY Tu1acTi ks maxTtu «KamitaapHay i BCTAHOBJICHO IIOLIMHHI Bapiallii 1oro
KOHIIeHTpaliil. BusiBneHo, 1m0 i3 301IbIIeHHAM MiHEpaTbHUX TOMIIIOK Yy BYT'UIBHUX TIaCTaxX
KOHIIEHTPAIlis OSPUITII0 3MEHIITYETHCS, TAKIM YHHOM, KOHIIGHTPATOPOM I[LOTO €JICMEHTA €
OprasiyHa CKJaJI0Ba BYT1JIA.

Knouoei crosa: 6epuiiid, TOKCUYHI €JIEMEHTH, BYTUTHHHH IJ1ACT, IIIAXTa, TCHETHYHI TPHYHHU.

O PACIIPEJIEJIEHVHA BEPWUJINS B YTOJIBHOM ILTACTE Ks IITAXTBI
«KAIIUTAJBHAS» KPACHOAPMEMCKOI'O T'EOQJIOIO-IIPOMBIINIJIEHHOI'O
PAMOHA

B.B. UmnkoB
KaHOUOam 2e01020-MUHEPALI02UYECKUX HAYK
E.C. Ko3uin

KaHouoam 2e0102u4ecKux Hayk
HannoHanbHbBIN TEXHUYECKU YHUBEPCUTET «/{HETPOBCKas MOJIUTEXHUKAY,
49005, r. Inenp, np. 1. SABopHunkoro, 19

[IpuBeneH aHamu3 pe3ylbTaTOB MCCIEIOBAHUN MPOCTPAHCTBEHHOTO PAacIpOCTpaHeHUs Oepriuivs B
YTOJIBHOM IIacTe K5 M yCTaHOBIIEHBI IJIOLIAAHbIE BapUallUU €ro KOHIEeHTpauui. BeisBineHo, 4to ¢
YBEJIMYEHUEM MUHEpPaIbHBIX MpPHUMEce B YrOJbHBIX IUIACTaX KOHLEHTpalus Oepusuius
YMEHBIIIAETCS, TaKUM OO0pa3oM, KOHIEHTPATOPOM JTOr0 3JEMEHTa SBISETCS OpraHuyecKas
COCTAaBJISIOLIAsT YTJIsl.

Knroueguvie cnosa: 6epuiinuit, TOKCUYHBIC AJIEMEHTBI, YTOJIBHBIN IJIACT, IIaAXTa, TCHETHUYECKUE
MIPUYUHBI.

ABOUT THE DISTRIBUTION OF BERILIUM IN THE K5 COAL SEAM OF
THE KAPITALNA MINE OF THE KRASNOARMIISKYI GEOLOGICAL
AND INDUSTRIAL AREA

V.V. Ishkov
candidate of geological and mineralogical sciences
Ye.S. Kozii

candidate of geological sciences
Dnipro University of Technology, 49005, Dnipro, D. Yavornytskoho ave., 19

The analysis of the results of studies of the spatial distribution of beryllium in the coal seam ks is
given and areal variations of its concentrations are established. It was revealed that with an increase
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in mineral impurities in coal seams, the concentration of beryllium decreases, thus, the concentrator
of this element is the organic component of coal.
Key words: beryllium, toxic elements, coal seam, mine, genetic causes.

Ha cporomni s BUpIIIEHHS EKOJOTIYHMX NHUTaHb Yy BYIJIEBHIOOYBHUX
perioHax, JOCTIPKCHHS! TOKCUYHUX €JIEMEHTIB (710 SKUX, B TOMY YMCJI, BITHOCUTHCS
Oepwriii [1]) € 0OOB’SI3KOBUMM Ta JO3BOJISIIOTH BH3HAYaTH BIUIMB Ha JOBKIUIA
BYIUVICBUJO0YBHUX 1 Byrje30aradyyBajJbHUX MIIINPUEMCTB, a TaKOXX OpraHi3allii
BYTUIBHOI TEMJIOCHEPTETUKHU.

B mexax mons maxtu «KamitambHay KoHIEHTpallis Oepuiio mo miacTty ks
3MiHIOETBCA B Mexkax Bif 0,59 r/t o 1,37 r/1. Cepeane 3Ha4CHHS I10 IUIACTY CKJIAJa€
0,98 r/t. Ha moOynoBaHiii kapTi BUAUISIOTHCS Bl 3HAYHI 30HU ITiIBUIIIEHOTO BMICTY
Oepunito. HaliO1ab11e 3HaueHHsI OB s3aHe 13 cBEpATOBUHOKO Ne3438 B neHTpalibHii
yacTUHI IaxTHoro nois (puc. 1), 13 Bmictom Oepummito 1,37 r/r. Ha mniBHiUHOMY
3ax0/l AUISHKU pO3TalloBaHa cBepiiioBuHa Ne2222. 13 BmicTtom Oepumito 1,35 r/T.
MiHiMallbHE 3HAY€HHS BMICTY O€pWIiI0 BYTUIBHOIO ILJacTa BIJ3HAYEHO B
cBepioBuHI Ne1859, sika 3HaXOAUTHCS HA MIBJEHHOMY 3aX0/i 1 cTaHOBUTH 0,59 1/T.
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Puc. 1. Kapra i30k0HILIEHTpaT HOpMOBaHOTO BMicTy Be y Byriyuti minacta ks

VY perioHanpHOMY IJIaHI KOHIICHTpAIlis OEpuiliio 301TBIITYETHCS B TIBIECHHO-
CX1THOMY HamlpsMKY.

Jlinifine piBHSHHS perpecii, MO XapaKTepusye 3B 530K MK HOPMOBAaHUM
BMicTOM Oepuitito i 3ompHicTIO Byrimis: Be = 0,821-0,9662 x AY. Koediuient
KOpeJsiii MK 3HAYEHHSMU BMICTY Oepuiliio 1 30JbHOCTI Byrumis miacta ks
nopiBHioe -0,86, 110 BKa3ye Ha HasBHICTb BUCOKOI'O 3BOPOTHOTO KOPEJSLIAHOTO
3B’SI3KY MK IUMHU Tlapametrpamiu. JIiHiiHE pIBHSHHS perpecii, Mo XapakTepusye
3B’SI30K MK BMICTOM OEpHIIIIO 1 MOTYXKHICTIO ByruibHOTO Iacta: Be = 0,775-
0,3698 x m. KoedimienT kopendmii MK 3HAUYCHHSIMH BMICTY Oepuiiio 1
MOTY>KHICTIO BYTUIbHOTO Iiacta ks gopiBHioe -0,42, 110 BKasye Ha HasBHICTb
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CJ1a0KOT0 3BOPOTHOTO KOPENALIMHOTO 3B’SI3Ky MDK MMM mapameTrpamu. JliHiiiHe
PIBHSIHHS perpecii, 10 XapaKTepu3ye 3B 30K MK BMICTOM OEpHIIIO 1 BMICTOM
CIpKM 3arajibHoi ByruibHOro 1miacta ks: Be = 0,6666-0,4283 x Sd. Koedimient
KOpeJsAlii MK 3HAUCHHSIMHU BMICTY OCPHITIIO 1 BMICTOM CIPKHU 3arajbHOi JIOPIBHIOE
-0,44, 110 BKa3ye Ha HASIBHICTH CJIA0KOTO 3BOPOTHOTO KOPEJALIMHOTO 3B A3KY MIX
IUMU TTapaMeTpaMH.

Amnani3 nmoOyaoBaHoi kaptH (puc. 1) 1 ii 3icTaBiICHHS 3 JTaHUMHU PE3YyJIbTaTIB
re0JOropo3BiAyBAbHUX Ta EKCIUTyaTallliHUX pOOIT BUKOHAHUX MO IUIACTy Ks
CBIIYaTh MPO BIACYTHICTH MPOCTOPOBOTO 3B'SI3KY JIASHOK 3 TiABHUILEHOIO
KOHIIEHTPAIIEI0 JOCHIPKYBaHOTO €JIEMEHTa 3 TEKTOHIYHUMH TMOPYLICHHSIMH 1
30HaMH TIJBHINEHOT TpimuHyBaTocTi. lle mae miacTaBy NPHUIYCTUTH, IO
(opMyBaHHsS NIABUIIEHUX KOHLEHTpalid Oepuiil0 y BYrUUIl IUIacTa HOCHIIO
CUHT'€HETUYHHI XapaKTep.

B po6ori [3] aBTOpHM BKa3yl0Th Ha ICHYBaHHA JBOX I'PYIl BYT1JUIsI, B OAHIN 3 HUX
MIIBHUIICHUN BMICT OCpHIIiI0 TMEPEBa)KHO IOB'SI3aHM 3 MIHEPAIbHOI CKJIA0BOIO
BYTULIS, a B IHIIIA - 3 OpraHiuHoro. Tak sSK HEraTUBHI aHOMalli Ha KapTi
130KOHIIeHTpaT (puc. 1) mpuypoueHi 10 30H MiJABUIIEHOI MiHepati3alii miacTa, 1o
MIATBEP/KYETHCS  PE3YJIbTaTAMH  KOPEJIALIMHOTO 1 perpeciiHoro aHaiizy, To
OCHOBHHMM KOHIIEHTPATOPOM OEpHIIio Y BYTULII IJ1acTa Ks B MeKax IIaXTHOTO TOJIS €
fioro opraniuHa ckiagoBa. OTxe, IPOIECH TpaBiTAIIHHOTO 30aradyeHHsl BUAOOYTOi
IIaXTOK TIPChKOI Macu 3aKOHOMIPHO NPHUBEAYTh IO 30UIBIIEHHS BMICTY LIBOTO
TOKCHUYHOTO €JIEMEHTY y KOHIIEHTpaTax.

BpaxoByroun, 1m0 y perioHaJIbHOMy IUIaHI KOHLIEHTpaulisa Oepuiio
30UTbIIYEThCST B MIBAEHHO-CXITHOMY HAINpsIMKY, MOHa CTBEpPKYBaTH Mpo
HAJXO/KEHHS MepeBaKHOI YAaCTHHH IIHOTO €IEMEHTY B OaceiH maneoTtopd’sHuKa 3
00Ky YKpaiHCBKOTO KPUCTAJIIYHOTO IIUTa - HaHOmmk4oi obsacti 3HeceHHs. Cxoxa
3aKOHOMIPHICTh CIIOCTEPITAETHCS 1 JUIsSl ACSIKUX 1HITUX poAoBHIl cBiTy. Hampukian, B
npoBiHIli Benukux [liBHIYHUX pIBHUH Oype BYTUUIA, K€ PO3TAlIOBaHE OJMKYE 10
JoKepen 3HeceHHs Oaratiie Oepuiiem, HIX BiananeHi ado [leHcuTbBaHCHKOTO BYT1IUIS
ArmnmanadiB, ske 30aradeHe OepujiieM 3 MIBHIYHOTO 3aX0Jy Ha IMIBASHHUM CXid, y
HaANPSIMKY JIpeBHBOI 00nacTi 3HeceHHd [2]. Takum unHOM, moOymoBa cepii moaioHNX
KapT 3MIHU PEriOHAIbHOI CKJIaJI0BOI HOPMOBAHOTO BMICTY OEpHIIii0 3a IUIONMICHO 1
pO3pi30oM BYTJIEHOCHUX BiAKiIamiB KpacHOoapMiiChKOTO T€0J0T0-TIPOMHUCIOBOTO
palioHy MOKE€ 1aTH YSBJICHHS PO MIHJIMBICTH MOJIOKEHHS 1 cielu(piku NeTpoPoHIy
nepeBaxarouux JHKEpel 3HOCY B OaceilH najieoTop(oHaKOMUYEHHS B Yacl 1 IPOCTOPi.

OcHOBHE HayKOBE 3HAUYCHHS OTPUMAHUX PE3YyJbTATIB MOJIATAE Y BCTAHOBICHHI
OCHOBHHMX OCOOJIMBOCTEH MIHJIMBOCTI PO3MOALLY Oepuiiio y BYTuUDIl Ijacrta 1 ix
TCHETUYHHUX TIPUYHMH.

[TpakTH4He 3HAUEHHSI OTPUMAHUX PE3YJbTATIB MOJIATAE B TOMY, 110 OOy I0BaHa
KapTa € (haKTOJOTIYHOT OCHOBOKO JIi JIOBIOCTPOKOBOTO MPOTHO3y KOHIICHTpAIi
Oeputito y BUAOOYTIM MIaxToro ripHU4iM maci. Po3paxoBaHi piBHSHHS perpecii Mix
BMICTOM Oepwiir0 1 TEXHOJIOTIYHMMH TMapaMeTpaMyd BYTUUIS  JIO3BOJISATH
NPOTHO3YBaTH HOTO KOHIICHTPAIIO Y ByrlJ'II)HOMy mnacTi. 1i piBHSHHS MOXYTb 6yT1/1
BUKOPHUCTaHI i1 KOPOTKOCTPOKOBOTO 1 CEPEeIHBOCTPOKOBOTO MPOTHO3Y BMICTY
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Oepuiito B TIpHUYIM Macl, 10 BUAOOYBA€THCS MIAXTOIO. Y CBOIO 4YEpry, TaKul
IIPOTHO3 MOKE CIYXKUTH OCHOBOIO JJISl €KOJIOTTYHMX OILIHOK JISJIBHOCTI TemIo- 1
CJICKTPOTCHEPYIOUMX  MIAMPUEMCTB, 3HAXO/DKEHHA  TEXHIYHUX  CIIOCOOIB 1
MPOCKTYBAaHHS TEXHOJOTTYHHUX PIllIeHb, CIPIMOBAHUX Ha 3HM)KCHHS BMICTY OEpHIIiIO
y IPOJIyKTax 1 BIAX0Jax Byrjie30araueHHsl.

IEPEJIIK BAKOPUCTAHOI JIITEPATYPH
1. MHCTpyKuMs MO M3YyYEHHUI0 TOKCHYHBIX KOMIIOHEHTOB IMPH Pa3BelIKe YTOJbHBIX M CIAHIIEBBIX
Mectopoxaenuii / ots. pea. B.P. Knep. — Mocksa: AH CCCP, Un-t nmutocdepsr, 1982. — 84 c.
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XAPAKTEPUCTHUKA CTPYKTYPHUX OCOBJIMBOCTEM
BUKUJOHEBE3IEYHOI'O BYT'IJLJIA
0.0. Kapamyumka
KaHouoam 2e01021YHUX HAYK
[actuTyT reorexniuynoi mexaniku iMm. M.C. IlonskoBa HAH Ykpainu
49005, m. dninpo, Byn. Cimpepononbebka, 2a

[IpencraBineHo pe3ynbTaTH AOCHIKEHb CTPYKTYPHHUX XapaKTePUCTUK BYTULIS 3 TMOPYIICHHX 1
HETOPYIICHUX 30H BYT'UIbHUX IUIACTIB, BAKOHAHKUX 32 JIOMIOMOTOK METOJy ONTHYHOI MiKPOCKOIIIi.
BusiBneHo TeHaeHito, mo B Mpolax i3 30HM PO3BUTKY TPIIIMHYBATOCTI KUIBKICTh KBa3iKPUCTAIIIB,
mo MawTbh ¢GopMy ONHM3bKYy 10 KyOiyHOi, Oulblle, HDK B Tpobdax 3 HEMOpYyIIeHOol 1
BUKHIOHEOE3MEeYHOI 30H.

Knrouoei cnosa: Byrinis, CTpykTypa, popma, TpilIMHYBATICTh.

XAPAKTEPUCTHUKA CTPYKTYPHBIX OCOBEHHOCTEMN
BbBIBPOCOOITACHOTI'O YI'JIA
0.A. Kapamyuka

KaHouoam 2e0102u4ecKux Hayk
WuctutyT reotrexnnyeckoit Mexanuku um. H.C. [lonsakosa HAH Ykpaunsl,
49005, r. Iuenp, yn. Cumdepormnonbckas, 2a

[IpencraBieHsl pe3yabTaThl UCCIEIOBAHUN CTPYKTYPHBIX XapaKTEPUCTUK YIJIA U3 HAPYIICHHBIX U
HEHAPYIICHHBIX 30H YrOJIbHBIX TUIACTOB, BBITIOJIHEHHBIX C TIOMOIIBI0O METOJa ONTHYECKOU
MUKpPOCKOTIMH. BpisBIeHa TEHACHIMS, YTO B MpoOax W3 30HBI Pa3BUTHS TPEUIMHOBATOCTH
KOJIMYECTBO KBA3UKPUCTAILIOB, UMEIONTUX (PopMy ONMHM3KYyI0 K KyOUueckoid, OOJbIie, 4eM B mpodax
W3 HEHAPYIIEHHON 1 BBIOPOCOONACHOM 30H.

Knrouesvie cnosa: yronb, cTpykrypa, GpopMa, TpEIIMHOBATOCTbD.

CHARACTERISTICS OF STRUCTURAL FEATURES OF OUTBURST-
DANGEROUS COAL
0.0. Karamushka

Candidate of Geological Sciences
Institute of Geotechnical Mechanics, NAS Ukraine

The results of researches of structural features of coal from the disturbed and undisturbed zones of
coal layers, executed by the method of optical microscopy are presented. A tendency is exposed,
that amount of quasi-crystals, which have a form near to cube, in tests from the zone of
development of fracturing, more than in tests from undisturbed and outburst- dangerous zones.

Key words: coal, structure, form, fracturing.

30HHU MTOPYIICHB y BYTIIBHUX TUTACTAX € IPUYWHOIO TAKMX HETaTUBHUX SBHIII, K
BUKHUIOHEOE3MEeUHICTh, CaMO3aiiMaHHs, BUAUICHHS METaHy y BHUTIJISAL CcydispiB Ta
IHIMMX Ta30JMHAMIYHUX TIPOSBIB, TPOTHO3YBaHHS SKHUX JIOCTaTHBO CKJIQJIHE
3aBIaHHS.

[Ipouecu pyliHyBaHHS BYrUDIS 1 3MiHa MOro CTPYKTYpH TiJl BILTUBOM
TEKTOHIYHUX CWJI MAarOTh PI3HOMAaHITHUNA XapakTep 1 J0 HHHI MaJO BHBYCHI.
HeoOxiaHicTh MpoBeneHHs AETalbHUX MOCIIHKEHb Yy I[bOMY Hampsmi 0OyMOBJIEHA
iHTEepecaMu HaAyKOBOTO 1 MPUKIIAAHOTO TUTaHY.
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CtpyKkTypa BYrijuid — MO€AHAHHSA 1HTPENIEHTIB 1 MIKPOKOMIIOHEHTIB BYTLLJIS.
Cnij 3a3HaYUTH, 110 YaCTUHA JOCIIIHUKIB PO3IJISAAI0OTh CTPYKTYPHI O3HAKH BYT1ILIS
aK TeKcTypHi [3]. ¥V nmaniif poOOTi 3acTOCYyBaHHSI TEPMIHY «CTPYKTypa» BYTLUIS
IPYHTY€ETHCSI HA HACTYITHOMY MOTO BU3HAYEHHI: CTPYKTYpa — CYKYIHICTh pUc Oy10BU
ripcbKoi Mmopoau, oOyMoOBiIeHUX (HOPMOIO, pPO3MIpaMH 1 CIIBBIJHOIICHHIMH ii
CKJIQJIOBUX YACTUH: MIHEpPaliB 1 HEPO3KPUCTAII30BAaHHOTO 3aJUIIKy — CKJIa B
edy3UBHUX TOpPOAAX, HEMEPEKPUCTANI30BAHOI, TJIMHUCTOI, KapOOHATHOI, BYT'UIbHOI
PEYOBHHU — B 0CcaIoBUX Ta MeTamopdiuamx [10].

[Topymiena cTpykTypa TPIIIMHYBATOTO BYTULIS — OJIMH 13 YAHHHUKIB BUHUKHCHHSI
ra3oMHAMIYHUX SIBHIN, TOMY ii MOXHa BUKOPHUCTOBYBATH SIK XapaKTCPUCTUKY
MOPYIIEHOCTI BYT'JILHOTO TIJIACTA.

TpillMHYBaTICTh € Ba)XJIMBOK MAaKpO- 1 MIKPOCKOINIYHOK XapaKTEPUCTUKOIO
BYT'ULJISI, BOHA BU3HAYA€ pAJl TaKUX (PI3MKO-MEXAHIUHUX BJIACTHBOCTEH BYTULIA, SIK —
MIIHICTh, APOOUMICTh, MIBUAKICTH CcOpOIi 1 pgecopOmii rasiB, GuUIBTpaIiiiHy
3IaTHICTh BYTUIBHUX IUIacTiB Ta 1H. [5]. IcHyroTh pi3Hi kiacudikailii THIIIB
TPIIMHYBATOCTI.  TpIIMHM  OKPEMOCTi, II0 PO3WICHOBYIOTh MacuUB Ha
0JIOKH, - HAMITOLTUPEHIIINIA, ajile pa30M 3 TUM 1 HaliMEHIIIe BUBUCHUN THUIT PO3PUBHUX
nopyiiesb. OkpeMicTh — xapakTepHa (popma OJ0KiB (KyCKiB) T1pChKOI MOPOJH, IO
YTBOPIOETHCSI MPU HPUPOJHOMY ab0 IITYYHOMY pPO3KOJIIOBaHHI ¥ 00yMoBieHa
HAsSBHICTIO B TIOPOJA1 BUIUMHUX a00 NPUXOBAHUX TMEPECIYHUX CHUCTEM TPIlIUH
okpemocTi [3].

HasaBHICTP OKpeMOCTE#l, Ha3BaHMX paHIlIe Yy3arajJbHIOIOYUM TEPMIHOM
«KBa3iKpHUCTaIM» (IOKIAIHUNA OMHUC, a TaKOX OOTPYHTYBaHHS YMOB (hOpMyBaHHS
SIKUX JUIS1 pI3HUX PedOBUH (Y T.4. ByTUJLISA) HaBeAeHO B [1]), sKui 1 BAKOPUCTOBYETHCS
B JIaH1il poOOTI J1aJli, BABHAYAETHCS 32 IOMOMOTOI0 METOIY ONTUYHOT MIKPOCKOTTIi.

[lix yac mOCHIIKEHHS MIKPOCTPYKTYPHUX XapaKTEpUCTUK BYTULIS B MpoOdax,
BiIIOpaHUX 3 TMOPYIIEHUX 1 HEMOPYIIEHHMX 30H BYTUIBHUX IIJIACTiB, BUKOHAHO
BU3HAYCHHS BMICTYy KBa3iKpHCTamiB (3a METOIUKOIO, omucaHow B [6,7]) i
po3paxyHok ix koedimieHTiB ¢popmu (Kd), sk BigHOIIEHD MTOBXWUHU YaCTHHOK JI0 iX
IIUPUHH.

Cnin 3a3Ha4YMTH, 110 NMPU BUBYCHHI BUKUOHEOE3MEYHOCTI BYTUIHHUX ILJIACTIB
HonOacy panimie Bxe MPOBENCHO PI3HI JAOCTIIHKEHHS (HOPM 1 PO3MIpiB BYTIBHUX
YaCTHHOK 3a JOTIOMOT'00 METO/IIB ONITHYHOI 1 €JICKTPOHHOI Mikpockorii [2, 4, 8, 9].

3 MEeTOI0 MOPIBHSHHS 1 YTOYHEHHS OTPUMaHUX paHillle pe3yJbTaTiB BUKOHAHO
JOCIIJKEHHSI KBa3lKPUCTANIB BYruuigs 3 MOpoO, BIAIOpaHMX 3 MOPYUIEHUX,
HEMOPYIIEHUX 1 BHUKUJIOHEOE3MeYHOI 30H BYTUIBHUX IIIaCTiB, Ha OCHOBI
3aCTOCYBaHHS METOJMKHM BHU3HAUEHHS TOPYIICHHMX 30H Y BYTUIBHHX IUIacTax 3a
CTPYKTYPHUMH XapaKTEPUCTHUKAMU BYTULIA 1 PO3PAaXyHKY iX KoeQili€HTIB (HOpMH.
Beboro pochimxkeno 22 npobu Byriuist cepeanboro (K, K) 1 mowaTky mi3HBOro
kararenesy (IIC) 3 gBox maxt JloHempbko-MakiiBCHKOTO T€0J0TO-TIPOMHUCIOBOTO
paiiony [lonOacy. XapakTepucTHUKy 00'eKTiB 1 00'€éMiB NpOBENECHUX TOCIIIKECHb
HaBeJIeHO B Tabuili 1.

Ha ocnoBi mpo0, BimiOpaHuX y pi3HUX 30HAX BYTUIbHUX IUIACTIB Ha IIaxTax
iM. O.D. 3acsaapka (mpodu NeNe 900-906 - 17-ii 3aximHMIT KOHBEEPHUI IITPEK TUTACTA
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M3, 30Ha TPImUHYBATOCTI; Mpodu NeNe 712-724 - 17-i 3aximHUIA KOHBEEPHUH IITPEK
mjacTa ms, 30Ha, J€ He 3adIiKCOBaHO HISKMX JUHAMIYHHUX TPOSBIB) Ta
iM. MLI. Kaminina (mpo6u Ne 570 1 Ne 572 - mnact hjo, 30Ha BUKHIY), BUKOHAHO
JTOCIDKCHHS 3 BU3HAYEHHS Koe(]ili€HTIB (OPMHU KBA31KPUCTAIIB BYT'UJUIS B HUX JJIS
00paHMX JITISHOK.

Tabmuns 1.
XapakTepuctruka 00'eKTiB 1 00'€eMiB MPOBEICHUX JTOCIIKCHb
['eomnoro - mpomucnoBuit [laxTa Kinmpkicte | Mapka Byrimuis BZ;FI;EB_
paiioH poo (ACTY3472-96)
TUIacT
Tomensko - Maxiiscbkuii Im. O.®. 3acsaapka 20 XK, K ms
H Im. ML Kaninina 2 K, TIC h1o

[Ipu omuci Gopmu KBa3IKpUCTAIIB CHiJ 3a3HAYUTH HACTYIHUM AaclekT: 3
HaOJMKEHHSM J0 MOpYLEHHs iX gopMa HaOmmkaerbess A0 KyOiuHoi. Tak, y 30HI
PO3BUTKY TPIIIMHYBATOCTI KUIbKICTh KBazikpuctaniB 3 K¢ Big 1 go 1,1 cknagae
43,0 %, mpu upomy 3HaueHHI K¢, - 1,3; y 30HI, e He 3adikCOBaHO HISKUX
auHaMigyHuX nposiBiB - 32,0 %, 3nauenns Koo, - 1,4; y 30HiI, B dAKkiil BiaOyBscs
Bukug, - 33,0 %, npu oMy 3HaueHHS K, - 1,4. Takum yuHOM, Y 30HI pO3BUTKY
TPIIIMHYBATOCTI KIJBKICTh YTBOPEHUX KBA3IKPUCTAIIB HAOMMKEHOI 0 KyOl4HOi
(bopMH 1ICTOTHO MEPEBUIIYE IX KUIHKICTh B 1HIIIUX 30HAX.

Jlani 1po  MIKpPOCTPYKTYpPHI XapaKTEpPUCTHKH BYTUUIL 3  TMOPYIICHOI,
HENOPYLIEHOi 1 BUKUAOHEOE3MEeYHO1 30H BYTUIBHMX IUIACTIB, OTPUMAaHI Ha OCHOBI
3aCTOCYBaHHS METOJMKHM BHU3HAUEHHS MOPYUIEHUX 30H y BYTUIBHHMX IUIacTax 3a
CTPYKTYpPHUMHU XapaKTePUCTHUKaMH BYTUJUId 3a JOMOMOTOK METOAY ONTHYHOI
MIKpPOCKOIIIi, @ TAKOXK PO3paxyHKy Koe(]illeHTIB (OpMH KBa3IKpHCTaNiB, HABEICHO B
Tabnuii 2.

Ta6mus 2.

MiKpOCTPYKTYpHI XapakTepUCTUKU BYTLLIS 3 HOPYIIEHOT, HEMOPYILIEHOT 1 BUKUIOHEOE3MeYHO1 30H
BYTUIbHUX IJIACTIB

. . . CepenHe 3HaYeHHS

o BwmicT kBazikpucTaiiB A
. KinbkicThb . . Koe]ilieHTiB hopMH
30Ha BYT1JILHOTO IJIaCTa Byriuist 3 K¢ Bin 1 no . . .
po6 11 B mpobax. % KBa31KpUCTaIIB BYrlLIs B

’ P ’ npobax, Kdep, 6/p
Tpimumysara 7 43 1,3
be3 nuHamMi4HUX TIPOSIBIB 13 32 1,4
Bukunonebesneuna 2 33 1,4

[li pe3ynbTaTv YTOUHIOIOTH paHillle OTpUMaHi, ajieé MalTh TEHJCHUIMHUMA
XxapakTep (BHACTIOK Mayioi KUTBKOCTI TpoO0, BiMIOpaHWX O€3MOCepelHbO B 30HAX
BUKHIB 1 3 pi3HUX BYriunbHUX IuiacTiB). Koedimientn Qopmu KBa3iKpuCTalliB Y
nmpobax 3 TPIMIUHYBATOI, HenopymeHm 1 BUKHJOHEOE3MeYHoi 30HU ONHM3bKI 3a
3Ha4YCHHSAMH (BigmoBigHi cepemni 3HadenHs 1,3, 1,4 1 1,4), tob6Tto dopma
KBa31lKpUCTaNIB ONu3bKa A0 MPSMOKYTHOTO Mapaleseminena, MOpu IbOMY CIijJ
3a3HAYMTH, 10 B 30HI PO3BUTKY TPIIIMHYBATOCTI KUIBKICTh KBa3ikpuctaniB 3 K¢ Bin
1 no 1,1 (To6TO THX, IO MatOTh hopmy OIM3BKY 0 KyOiuHOT) ckianae 43,0 %, Tomi
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AK B IHIIMX 30HaX KUIBKICTh TaKMX KBasikpucTaiiB MmeHumie Ha ~ 10 % (BIAMOBiIHO
32 % 133 %), 10 B CBOIO Yepry BKa3ye Ha Te, 110 pyHHIBHA /i MPOIIECY BUKUY HE
IPU3BOJIUTH JI0 301IBIIIEHHS KIJIBKOCTI KBa31KPUCTAIIB, IO MalOTh (PopMy OJIMU3BKY
no KyoiuHoi. JlaHe TBepmKeHHs MOTpeOye OOIPYHTYBaHHS Ha OCHOBI IO AJIBIION
nepeBipku Ha (PAKTUYHOMY MaTepiai.

Ha ocHOBI oTpuMaHMX pe3yibTaTiB MOXHa C(HOPMYITIOBATH HACTYIHHMA
BUCHOBOK — ¢opMa KBa3iKpUCTAIIB y MpoOax 3 TPIIMHYBATOI, HEMOPYIICHOT 1
BUKHI0HEOE3MEeUHO1 30HU OJM3bKa 10 MPSMOKYTHOTO Mapaenemninena, npu HboMy B
30H1 PO3BUTKY TPIIIMHYBATOCTI KUTbKICTh KBa31KPUCTAJIIB 3 KOe(iieHTOM (HOpMHU Bix
1 no 1,1 (To6TO THX, IO MatOTh opMy OJIM3BKY 10 KyOiuHOT) ckianae 43,0 %, Tomi
AK B 1HIIMX 30HAaX KUIBKICTh TaKMX KBasikpucrtaiiB MeHmie Ha ~ 10 % (BIAMOBIIHO
32 %133 %).

Otpumani aaHi, TONOBHEHI NPH MPOBEAEHHI MOJMAJIBIIMX JOCIIIKEHb, MOKHA
OyJe BUKOPMCTOBYBATH JJI BU3HAYEHHS 30H MOPYIICHOCTI BYTUIBHMX IUIACTIB 1,
BIJIMTOBIJTHO, CTYMEHSI TOPYIICHHS CTPYKTYpU TPIIIMHYBATOTO BYTULIS SK OJHOTO 3
(dakTOpiB BUHUKHEHHS Ta30IMHAMIYHUX SIBHUIII.
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PO PO3NOALJI PTYTI I MUILII’AKY Y BYT'IJUJII IIVIACTA Cs ITIOJIA ITAXTH
«BJIATOJIATHA» 3AXIJTHOT'O JJOHBACY
€.C. Koziii
KaHouoam 2e0n02iYHUX HaAyK
J.C. MajamkeBu4
KaHouoam mexHiyHux HayK
A.A. Makypiun
KaHouoam eKOHOMIYHUX HAYK
€.B. Komesienko

HarionanbHuil TeXHIYHUHA yHIBEpCHUTET «J{HITPOBCHKA MOTITEXHIKA,
49005, m. uinpo, mip. . SIBopHunekoro, 19

[IpuBeneHi pe3yabTaTH aHali3y KOMIUIEKCY CTATUCTUYHOI 00pOOKU reoxiMiuHO1 iHbopMartii
CTOCOBHO PO3MOBCIO/DKEHHS PTYTI 1 MUII IKY Y BYT'ULJIi Ij1acta cs moiis maxtu «biaromatHay i
re0JI0ro-CTPYKTYPHUX 0cOoOIMBOCTEN OYAOBH LIbOTO IIaxToriacta. Po3paxoBani niHildHI piIBHIHHS
perpecii MK JOCITIHKYBaHUMH €I€MEHTaMU 1 OCHOBHUMH TEXHOJIOTIYHIMH TIapaMeTpaMu
BYTUIBHOTO IIACTa. BUSBIEHO TeHETUYHUH 3B’ S130K PTYTI 1 MU SIKY 3 PO3PUBHUMH CTPYKTYPaMH.
Kniouosi crosa: pTyTh, MUNI SIK, TOKCUYHI €JIEMEHTH, BYTUIbHUH TUIACT, JIIHIAHI PIBHSHHS perpecii.

O PACIHIPEJAEJEHHUU PTYTHU U MBIIIBSIKA B YIVIE IIVIACTA CS ITOJIA
HTAXTBI «BJIATOAATHAS» 3AITA/THOI'O TOHBACCA
E.C. Ko3nii
KaHouoam 2e0102U4eCcKux HayK
J.C. ManamkeBu4
KaHouoam mexHu4ecKux HayK
A.A. MakypuH
KaHouoam 3KOHOMUUECKUX HAYK
E.B. KomejeHko

HarmonanbHbIl TEXHUYECKUN YHUBEPCUTET «/IHEMpPOBCKas MOTUTEXHUKAY,
49005, r. quenp, np. . SABopuuikoro, 19

[IpuBeneHbl pe3ynbTaThl aHajdu3a KOMIUIEKCA CTaTHUCTHYECKON OO0pabOTKH TIeOXUMHUYECKON
uHGOpMAalM OTHOCUTENIBHO PAcpOCTPAHEHUs] PTYTH M MBIIIbSKA B YIJIE IUIAcTa Cs MOJIS LIaXThl
«bnaromatHas» UM T€0JIOrO-CTPYKTYPHBIX OCOOEHHOCTEH CTPOEHHUS JTOr0  IIAXTOIUIACTA.
PaccuuraHbl JIMHEHBIE YPABHEHUSI PEIPECCUM MEXKY UCCIIENYEMBIMU JIEMEHTAMU U OCHOBHBIMHU
TEXHOJIOTMYECKUMH NAapaMETPAMH YTOJIBHOTO IUIACTA. BBISABIEHO I€HETUYECKYIO CBA3b PTYTH M
MBIIIBSKA C Pa3pbIBHBIMU CTPYKTYPAMH.

Knroueguvie cnosa: pTyTh, MBIIIBSIK, TOKCHYHBIE 3JIEMEHTHI, YTOJIBHBIN IUIACT, TUHEHHBIE YPABHEHUS
perpeccum.

ABOUT MERCURY AND ARSENIC DISTRIBUTION IN THE COAL OF SEAM C5
OF THE "BLAGODATNA" MINE FIELD OF THE WESTERN DONBAS

Ye.S. Kozii
candidate of geological sciences
D.S. Malashkevych
candidate of technical sciences
A.A. Makurin
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candidate of economic sciences

le.V. Koshelenko
Dnipro University of Technology, 49005, Dnipro, D. Yavornytskoho ave., 19

The results of the analysis of a complex of statistical processing of geochemical information on the
distribution of mercury and arsenic in the coal seam cs of the "Blagodatna™ mine field and the
geological and structural features of the structure of this mine formation are presented. Linear
regression equations were calculated between the studied elements and the main technological
parameters of the coal seam. The genetic relationship of mercury and arsenic with discontinuous
structures was revealed.

Key words: mercury, arsenic, toxic elements, coal seam, linear regression equations.

CydacHuil Ta HAYKOBO OOIPYHTOBAHHMM TNPOTHO3 MOKA3HUKIB KOHIICHTpAIIii
€JIEMEHTIB-AOMIIIOK BYTLJUISL JO3BOJISIE PO3POOJIATH Ta IUIAHYBAaTH OpraHi3aliiHi 1
TEXHIKO-TEXHOJIOT14HI 3aX0/I1, 10 COPsIMOBaHI Ha 3MEHIIICHHS! HEraTUBHOT'O BIUIUBY
BYIJIEBUJIOOYBHOT ~ MPOMHUCIOBOCTI Ta  MIANPUEMCTB  TEIJIOCHEPTETHKUA  Ha
€KOJIOTTYHHMI CTaH HABKOJUIIHBOTO cepefoBuina. J[jis 1boro HeEOOXiJHO MaTH J1aHi
PO KOHIIEHTpPALlII0, XapakTep ¥ 0COOJMBOCTI iX PO3MOALTY, Yy TOMY YHCIl PTYTI 1
MU’ SIKY Y BYTULIL Ta OPOAax sKi HOro BMILIYIOTb.

BuBdeHHs1 0COOIMBOCTEN pO3MOLITY €IEMEHTIB-I0OMIIIOK Y BYT'ULIL OB’ A3aH] 13
3pOCTaHHSM BHMOI JI0 OXOPOHM HaBKOJMIIHBOTO CEPENOBMILA, 5IKI OOYMOBIIOIOTH
notpedy B HOBUX HAYKOBO OOIPDYHTOBAaHHUX METOJaX IIPOrHO3Y iX BMICTY B
noOyBaeMiii MIaXTamMH TIPChKIM Maci Ta BiJIXoJax BUIOOYTKY 1 Byrie30aradeHHs.
Oco0nmBa aKkTyalmbHICTh JAaHOI MPOOJIeMH BHU3HAYAEThCS 3akoHOM Ykpainu «[lpo
OLIIHKY BILUTUBY Ha JTOBKiI/LID» Bix 23.05.2017 poky Ne2059-VIII [1].

B wmexax mons maxté «bnaromatHa» KOHIEHTpallis PTYTI MO IUIACTy Cs
3MiHIOeTbed B Mexax Bifg 0,116 r/t go 0,441 r/T, npu cepeaHbOMY 3HAYEHHI IO
macty 0,22 1/t.

Haii0inp1ia 30Ha MiIBUILIEHOTO BMICTY PTYTI 3HAXOJAUTHCS B MIBHIYHINA YaCTHHI
maxTHoro noJjs (puc. la) B paiioni ceepayioBudu Ne8469. Ha miBaeHHMM cXia Bl Hel
pPO3TaIllOBaH1 JIBI MEHIII 32 BEJIWYMHOK 1 3HAYEHHSIM 30HU MIJABUIIEHOTO BMICTY
pryTi. Lle cBepanmoBuna NeH32194, a Takox rpyna ceepasioBud Ne7782, NoH3191 Ta
Ne7785. KoHuentpariis pTyTi HE 3aJ€KWTh BiJ TIMOMHM, MOTY>KHOCTI IlacTa Ta
30JIbHOCTI BYTUUIA. BCTaHOBIEHO TICHUN TNPSIMHUA KOPESAIIRHUN 3B'S30K MIiX
xAs. Y perioHalbHOMY IUIaHI KOHIIEHTpAIisi PTYTI 30LIbIIYETbCS B MIBHIYHO-
CX1THOMY HanpsiMKy (puc. 10).

Haii6inpma 30Ha MIJBUIIEHOTO BMICTY MHIISIKY IO IIJIACTY Cs CTaHOBUTH
65,65 r/T 1 moB’sa3aHa 13 cBepIoBHHOIO No 8469, sika 3HAXOMUTHCS B IMBHIYHIMA
YaCTUHI MIAXTHOTO MoJs (pucC. 2a), TaKOXK 3HAYHI 30HU MIJBUILIEHUX KOHIEHTPALIM
bOTO €JIEMEHTY npuypoueHi A0 cBepioBUH Ne H32194 (62,47 r/T) Ha niBAEHHOMY
cxoai 1 Ne H3191 (52,98 r/t) Ha cxoni autsHku. KoHueHTpalliss ML IKY Y BYTULI
IIacTa 3MIHIOEThCS Big 9,57 /T mo 65,651/T 1 He moOB'A3aHa 3 TJIMOHMHOIO,
NOTYXHICTIO BYTUIBHOTO TIUIacTa Ta 30JbHICTIO Byruuis.CepeaHe 3HayeHHS
KOHIICHTpAII MU SIKY 110 TIIacTy ckianae 29,81 r/T.
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Puc. 1. Kapra i30k0oHIIEHTpaT (2) Ta KapTa perioHajJbHoi CKJ1a10Boi (0) HOPMOBAHOIO BMICTY PTYTI
y BYTUJLII TUTIAaCTa Cs

Munr’sik ¢opmye reoximiuHy acorarito i3 pryrtio (r = 0,88) 1 Mae TicHui
KOPeIAIHHUN 3B’SI30K 13 BMICTOM Yy BYTruULIl cipku 3araipHOi (r = 0,96). JliHiiiHi
piBHsHHA perpecii: As = 0,0639+0,9284 x Hg; As = 0,067+0,951 x Sf&. V
pErioHaIbHOMY TUTaHI KOHIIEHTpAIlisl MHUII'SIKY, $SK 1 Yy BHIAJKYy 13 PTYTTIO
301TIBIIYETHCS B MIBHIYHO-CX1THOMY HaNpsIMKY (puc. 20).
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Puc. 2. Kapra i30k0oHIIeHTpaT (a) Ta KapTa perioHaIbHOI CKIa10B0Oi (0) HOPMOBAHOTO BMICTY
MUII’ Ky Y BYT'ULTI TU1acTa Cs

OTpuMaHi pe3yJbTaTH J03BOJSIOTH C(HOPMYIIIOBATH TaKi OCHOBHI BUCHOBKU:

- CepenHsi KOHIEHTpallisl >KOJHOTO 3 €JIEMEHTIB y BYTULIl IjlacTa Cs HE
nepeBuirye IIJIK. Cepenniii BMICT MUKy OUlbIlle, HDK B IUIOMY TIO
[TaBorpanceko-IleTponaBmiBCEKOMY paiioHy.

- TicHmit KOpenAIAHNN 3B’ 130K acoIlialii pTyTi 1 MU SIKY 3 CIPKOIO 3arajibHOIO
1 aHajmi3 TOPOCTOPOBOIO PO3TAlIyBaHHA AaHOMAJIl LHUX €JEeMEHTIB 3 TIe0Joro-
CTPYKTYPHUMH OCOOJHMBOCTSIMU IIIAXTOIUIACTa CBIAYWTH MPO HAKOMHYCHHS IIHX
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€JIEMEHTIB Ha MOCTCEAMMEHTAlLIHHOMY eTani (OopMyBaHHS BYTJIICHOCHUX BIIKJIAIIB 1
iX TEHETUYIHOTO 3B’S3KY 3 PO3PUBHUMH CTPYKTYPAMH.

OcHOBHE HAayKOBE 3HAYEHHS OTPUMAHUX PE3yJIbTATIB MOJISATa€ Yy BCTAHOBIICHHI
OCHOBHHX OCOOJIMBOCTEH MIHJIMBOCTI PO3MOJLTY OEpuiIilo y BYTUDIl IutacTa 1 iX
TCHCTUYHUX MNpUYMH. [IpakTU4HE 3HAUEHHS OTPUMAHUX pE3YJbTATIB IOJSITAaE B
moOy/10B1 KapT 130KOHIICHTPAT PTYTI 1 MUII Ky 1 PO3paxyHKY PiBHSHb perpecii Mix
iX BMICTOM 1 OCHOBHUMH TEXHOJIOTTYHUMH MTapaMeTpaMH BYT LS.

MEPEJIIK BAKOPUCTAHOI JIITEPATYPU
1. IIpo ouinky BriMBY Ha noBKiUIsA [ Enexrponnuii pecype] : 3akon Ykpainu Bix 23.05.2017 poky
No2059-VIII / BepxosHa Paga Ykpainu. — Pexxum noctyy:
https://zakon.rada.gov.ua/laws/show/2059-19#Text
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YK 553.048
MNEPCIIEKTUBU CTBOPEHHS TA BUKOPUCTAHHSA I'EOJIOI'O-
MATEMATHUYHWUX MOJIEJIEX POJOBHII] TBEPJIUX KOPUCHHUX KOITAJIMH
B K-MINE
T.I1. Hecrepenko
KaHouoam 2e0102i4HUX HaAYK
UJieH CIuIKK reosioriB YKpaiHnu

PO3MIIIHYTO OCHOBHI aCMEKTH BHKOPHUCTAHHs TiIPHHYO-TEOJIOTIYHUX CHCTEM IPU MOJETIOBaHHI POIOBHIIL
TBEPANX KOPUCHUX KOMAJIHMH Ta MPOBEICHHI I'€0JI0r0-€KOHOMIYHOI OLIHKY 3araciB Ta pecypciB Ha IPHKIaI
K-MINE. OO0rpyHTtoBano mepeBarn BOpOBa[DKEHHS €QUHOI iHTerpoBaHoi cuctemMu y  cdepi
HaJIPOKOPUCTYBAHHS 3 METOIO TOKPAICHHS e()eKTHBHOCTI YIPABIIiHHS MiHEPAILHO-CHPOBUHHOIO 0a3010.
Knrouosi cnosa: reooro-maTeMaTH4dH1 MOJIEI POJIOBUII, 023U JaHKX, TeoiH(POpMAaIliifHI CUCTEMH.

HNEPCIIEKTUBbI CO3JJAHHUSA U NCITOJIB30OBAHUSA I'EOJIOI'O-
MATEMATHYECKHUX MOI[EJIEI71 MECTOPO)KﬂEHI/Iﬁ TBEP/AbIX
IMOJIE3HBIX HCKOITAEMBIX B K-MINE
T.I1. Hecrepenko
KaHouoam 2e0102U4ecKux HayK
UneH coro3a reosioroB Y KpauHbI

PaccMoTpeHbl  OCHOBHBIE  ACHEKTHl  HCIIOJI30BAHHUSA TOPHO-T€OJIOTMYECKUX CUCTEM IIpU
MOJICJIMPOBAaHUN MECTOPOXKJICHUM TBEpPAbIX IOJE3HBIX HCKOMAEMbIX W IPOBEJCHUU TI'€0JIOro-
SKOHOMMYECKOH OlleHKHU 3aracoB U pecypcoB Ha npumepe K-MINE. O6ocHoBaHbI IpenMyIiecTBa
BHEPEHMsI €IMHOW MHTErPUPOBAHHOM CHCTEMBI B cepe HEPONOIb30BAHUS C LIETbIO MOBBIIIEHUS
3(PEKTUBHOCTHU YIPABICHUS MUHEPAIBHO-CHIPHEBOM 0a30ii.

Kniouesvie  cnosa: T€0I0Oro-MaTeMaTH4YeCKUE MOJIENM  MECTOPOXJIEHUHM, ©0a3bl  JaHHBIX,
reonH(OpMalOHHbIE CUCTEMBI.

CONSTRUCTING AND USE OF GEOLOGICAL AND MATHEMATICAL
MODELS OF SOLID MINERAL DEPOSITS IN
K-MINE AND THEIR OPPORTUNITIES
Tatyana Nesterenko

Candidate of Sciences in Geology
Member of Ukrainian Association of Geologists

Abstract. The article approaches the topic of using mining and geological systems in the modeling of solid
mineral deposits, geological and economic assessment of reserves and resources on the example of K-MINE.
It considers reasonable advantages of a single integrated system implementation in the subsoil use field for
improving the efficiency of mineral resource management.

Key words: geological and mathematical models of deposits, databases, geoinformation systems.

CboroiHi y HayKOBIIB Ta YYAaCHHKIB PHUHKY BX€ YITKO chopmyBanocs
pO3yMiHHS nepeBar iHpopMaTHh3alli Mpolecy ynpaBliHHSI MIHEPAIbHO-CUPOBUHHOIO
0a3010. MozenoBaHHs pOAOBHIL KOPUCHUX KOMAJIMH CTAJIO HEBIJI'€MHOIO CKIIAJ0BOIO
3arajiIbHOTO T€0JI0TOPO3B1AYBAILHOTO MPOIIECY, BUKOHYETHCS BIJl paHHIX JIO KIHIIEBUX
eTariB 1 CTali.

OCHOBOIO ISl TIPOTHO3YBAHHSI, MOIIYKIB Ta PO3BIAKK POJOBHUII JTOBIMH dYac
Oynu HacTyMHI nonoxeHHs [ 1; 2]:
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- IPUHIIMII TTOCIIIJOBHUX HAOJIMKEHb;

- IPUHIIUIT aHAJIOT;

- MPUHITMI BUOIPKOBOI JieTalli3allli ClIOCTEPEIKECHb;

- IPUHIUIT TOBHOTH BUBYECHHS;

- IPUHITUI PIBHOMIPHOCTI (P1BHOI IOCTOBIPHOCTI);

- MPUHLUN HAUMEHIIMX TPYJIOBUX Ta MaTepiaibHUX 3aTparT abo BUTpaT 4vacy
TOIIIO.

301IbIIeHHS.  KIJIBKOCTI POJOBHIL, IO CKJIaJHO BIAKPUTH (IIPUXOBAHUX),
MOTIPIIEHHS SKICHUX MOKA3HUKIB Pyl BIAKPUTUX POJIOBUII, 3ATYYCHHS A0 PO3POOKU
HOBUX HETPAAMIIIMHUX THUIIIB POJOBHII MOCTIHO BUMAara€e BIOCKOHAJCHHS METOIIB
MOIIIYKIB Ta PO3B1IKM KOPUCHHUX KOTAJIKH.

KoxkHa cragis reojoropo3BigyBallbHMX poOIT 3a0e3neduye OTpUMAHHS
KOMIUIEKCY  XapaKTepUCTHK:  TEOJIOTIYHMX, Treo(]i3udyHuX, MIiHEpaJOriyHUX,
reoxiMiyHuX. BIianmoBigHO 10 OTpUMaHOi 1HQOpMalii CTBOPIOIOTHCS T'€OJIOTIUHI
MOJIEJIl: Te€0JIOr0-TeHETUYHI, pyaHO-(PopMalliiiHi, MPOTHO3HO-TIOIIYKOB1, Te0(di3nyHi,
CTaTUCTHYHI, netpodizuyHi, 130TOMTHO-TE€OXIMIYHI, re0JIOTOCTPYKTYPHI,
MOpPGhOMETPUYHI1, T€OJIOTO-TIPOMHUCIIOBI, 6araTodakTopHi, KOMIUIEKCHI TomIo [3].

Y  mouIykoBO-pO3BIAYBaIbHIN MPAaKTUIl HAaW4YaCTIIIE BUKOPHUCTOBYBAIHCH
Mojieni rpaiyHOro, 06’ €MHO-MAKETHOT'O Ta F€0JIOr0-MaTEMAaTUYHOTIO MOICIIFOBAHHS,
a TaKOX 1MITaIliiHe MOJICITIOBAaHHSI.

be3yMOBHO, 3  BUKOpPHCTaHHSIM  T€OIHQOpPMAUIMHUX CUCTEM  3HAYHO
PO3IMIUPIINCH MOXJIUBOCTI CTBOPEHHS CTATUCTUYHHUX Ta T€OCTATUCTHUHUX MOJIEIICH,
IMILTILIATHOT'O MOJCIIFOBAHHS.

MopentoBaHHS 3 BAKOPUCTAHHSIM reoiHGOpMAIIITHUX CUCTEM — 1€ TIPOrPeCUBHA
METOAMKa OOpOOKHM BHXIJHOI PO3PiI3HEHOI 1H(OpMallii, IO CHpPUSE MIIBULIEHHIO
JIOCTOBIPHOCTI OIIHKM 3amaciB Ha BCIX CTaJlisX T'€OJIOTO-PO3BIAYyBAIBHUX POOIT 1
3HIDKCHHIO PU3UKIB IPUUHATUX HA TX OCHOBI pillleHb: Bl MPOTHO3Y NMEPCIEKTUBHOCTI
palioHy 10 OI[IHKK BapTOCTI POJOBUIIA JIs aAyKI[IOHY.

ANBTEpHATHUBOIO BIIPOBAKEHHS CydYaCHUX METOJIIB MOJICITIOBAHHS T€OJOTTYHUX
00’€KTIB Ta MPOTHO3YBAHHS MOTEHIIMHUX POJOBUI] € CTBOPEHHS €JIUHOI
IHTErpOBaHOI CUCTEMH ISl POOOTH 3 BEIMKUMU MAacCHBaMU JaHUX.

[HTerpoBana cuctemMa NOBUHHA BIANOBIAATH TAKUM KPUTEPISM:

1. Crpykrypu3ariis Ta dbopmanizarris PI3HOTHUITHOT 1H(popmarrii.
VYHiBepCcaIbHICTh CUCTEMHU MOBHUHHA TOJISITAaTH Y CTPYKTYpyBaHHI Takoi iH(popMmartii
Ta opmatizarii mpoueayp ii 00pooku.

2. HasBHICTH 3aco0iB Il TepepaxyHKy Ta MIATPUMKH pPI3HUX CHUCTEM
KOOPJIMHAT 1 TIPOEKIIiH (chpepuuHi, MPSIMOKYTHI 1 KOHIYHI, T7100aIbH1 1 MICIIEBI).

3. Po6oTtu B po3moisieHiil Mepexi 3 BAKOPUCTAHHIM CUCTEMHU OOMEKEHHS MpPaB
JOCTYIy, KOJIyBaHHS 1 nppyBaHHs 1HQOpMaIi.

4. MoxnuBIiCTh (YHKLIOHYBAHHS Y BUMIAJKY 3MIHHM MPABOBOTO IMOJIS.

5. MoxmuBicte B3aemonii 3 Web-mmaTrdopmoro, B3aemomii 3 amapaTHUM
3a0e3nedyeHHsIM. MOXJIMBICTh JONMHUCYBAHHS MPOTPaMHUX KOMIIOHEHTIB 0€3 ydacTi
po3pooOHuKa [4].
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Opnnum 3 npukiafaiB interpoBannx cucteM € K-MINE. 1ls ripando-reonoriyaa
CUCTEMa JI03BOJISIE TMPAKTHUYHO IMIOBHICTIO OXOIUTU MPOIECH 1HPOPMALIHHOTO
3abe3reueHHs y cepl HaapOKOPUCTYBAHHS:

- K-MINE mose cniBnpaitoBatu 3 0ynb-sikumu npomuciosumu bJI: MS SQL,
Oracle, PostgreSQL, MySQL Torro;

- Ma€ MOTYXKHY TeoiHGOpMaIlIiHY CKJIaIOBY;

- BUKOPUCTOBYE KOMIIOHEHTH CHCTEMH 300py 1 0OpoOKH JaHUX JJIs poOOTH 3
PI3HOPITHOIO 1H(OpMAIl€I0, BHUPIMICHHS TEXHOJOTIYHMX 3a7ad, B3aeMOIii 3
anapaTHUMHU 1 nepuepitHIMH MPUCTPOSIMH.

ChorosiH1i OCHOBHI HampsMKH 3acTocyBaHHs iHTerpoBaHoi cucremu K-MINE y
HAJPOKOPUCTYBAHHI HACTYIIHI:

1. T'eonoriune 3a0e3mneueHHs Ha CTajli MOITYKIB 1 PO3BIIKH POJOBUII KOPUCHUX
KOTIAJIMH:

- HaKOMHMYEHHA, 00pOOKH 1 aHaNi3y TaHUX JOCIIIKEHb;

- Bi3yauni3alli MarepiaiiB y BUTJISA/1 KapT, CXEM MPOBEAEHHS JOCI1HKEHb;

- BUSIBJICHHS IEPCIIEKTUBHUX PAOHIB 1 IO,

- ITOTYBAaHHSI POEKTIB I€0JIOT0-PO3BITyBaJIbLHUX POOIT.

2. Tonorpado-reoae3ndne 3a0e3MeYEHHS:

- CKJIaJlaHHA KapTorpadiuHux MaTepialiB Pi3HOTO IUIHOBOIO IMPU3HAYCHHS,
BripoBakeHHs [ IC-TexHoOoT1i y reonoro-kapTorpadiqyHuil mporec;

- 00po0OKa JaHWX JUCTAHI[IWHOTO 30HAYBaHHS 3eMiii (YTOUHEHHS TEKTOHIYHOI
OyZ0BU TEpUTOPIi, YTOYHEHHSI KOHTYPIB T'€OJIOTIYHHUX TiJ 3 ypaxyBaHHSM MPUPOTHOT
reHepasizaii, reoMop@oJIOTIYHUHN aHaI3, CTBOPESHHS 00'€MHUX MOJIENIel MICIIEBOCTI
(Texnomnorist 3D), re0eKOoJIOTTUHI TOCIIIKEHHS, TOIIIO).

3. MopentoBaHHS POJIOBUII KOPUCHHUX KOTIAJIUH.

Jlo3BoysiE BUKOHYBAaTH TIOBHUM KOMIUIGKC 3aBAaHb IS (OPMYBaHHS
TPUBUMIPHUX MOJIENE POAOBHIL KOPUCHUX KomalvH. Po3po0ieHi Mojaeni MOXYThb
OyTH BUKOPHUCTaHI ISl €KCIpec-ayAuTy POJIOBULI MPU 3MiHI OyAb-SKOro MmapaMerpy
OIIIHKH, CTBOPCHHS T€OMEXaHIYHUX MOJIENCH, IJIaHyBaHHS T'€OJIOTO-PO3BITyBaATBHUX
poOIT, MTPOEKTYBAHHS pOOOTH FIPHUYMX MIJIPUEMCTB TOLIO.

4. I'eosoro-eKOHOMIYHA OI[IHKA 3aIaciB.

Buxopucranns mudposux 3D Mozeneil mpu BUKOHAHHI I€0JIOr0-€KOHOMIYHOT
OI[IHKUA JI03BOJISIE PO3IMIMPUTHA MOMJIMBOCTI ayJIWUTy POJOBUIINA: BiJl CTBOPEHHS
MaTreMaTuyHOi Mojeni pojaoBuma (ITepamiMHUN Mmiaxig 10 OOIPYHTyBaHHS
napameTpiB KOHAMIIHN 1 BUOIp ONTUMAIBHOTO 3 MHOKMHH BapiaHTIB, Bi3yaii3ailis Ta
JeTaNbHUN aHai3 MopdoJorii Mokiaxy, BCTAHOBICHHS KOHTPOJIOIOUUX CTPYKTYD,
MPOBEICHHS T€OCTATUCTUYHHMX JOCIHIKEHB) 10 ONTHMI3allii MPOEKTHUX KOHTYPIB
Kap’ €piB.

CrinbHe MOJETIOBAaHHS MiA3eMHOI 1 Ha3eMHOI 1H(GPACTPYKTypH, MOEIHAHE 3
aHaJII30M PU3UKIB, J03BOJIAE€ BHUPIIIYBAaTH 3aBJAaHHS Ha SKICHO HOBOMY pIiBHI.
[HTerpoBana Mojenb Mo CyTi 00'€lHYye B €00l T€OJOTO-POMUCIOBY MO/IEb,
MOETHAHY 3 TEXHOJIOTIE0 OIIHKU PU3HMKIB 1 OIIHKOK €KOHOMIYHHX TTapaMeTpiB.

Takox B cucTeMi peajli3oBaHa MOKJIMBICTH OIIIHKM 3amaciB 1 pecypciB Ta
CKJIaZJaHHSl 3BITIB 3 PO3BIAKHM BIAMOBIAHO 10 MIXHAPOJHUX KOAEKCIB 3BITHOCTI
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(mao6sion CRIRSCO).

BuxopucTtanHs T€0J0r0-IPOMHUCIOBOT MOJENi PpOJOBHUINA, TOOYIOBaHOI B
K-MINE na cranii ekcrutyarariii 103BoJisi€ BUKOHATH (puc. 1):

- MPOTHO3 BUAOOYTKY IIPH Pi3HUX KOHIICTIIISAX PO3BUTKY POJOBHIIA;

-~ ONITUMI3AIIII0 PEKUMIB pOOOTH 00IaTHAHHS;

- BU3HAYUTH 1 OOTPYHTYBATH CHOCIO 1 CUCTEMY PO3POOKH POIOBHUIIA;

-3a0e3meunTy 0e3NeKy BeICHHS TIPHUYHUX POOIT;

- ONITUMI3yBaTH CUCTEMY YIIPABJISHHS SKICTIO KOPUCHUX KOTIAJINH;

- YHpaBJIiHHS POJOBHUIIEM B pexumi online [4; 5].

PHCI HpI/IKHaI[ c}ﬁopeHHﬂ 6mokxoBoi 3D monermi pogosuma B K-MINE

[Ipyn BHOpoOBa[KEHHI 1HTErPOBAHOI CUCTEMU BHUHHUKAE MOKIMBICTb CTBOPEHHS
€IMHOTO €JIEKTPOHHOI'O0 CXOBHIIA 3 3PDYYHUM 1 3pO3YMIIUM JOCTYINOM 10 JTaHUX JJIs
BCIX pIBHIB KOHTPOJIIOIOYMX OpraHiB Ta amapaTy YNOpaBliHHS MIHEpaIbHO-
CUPOBHHHOIO 0a3010.

K-MINE wmictute HaOlp mnporpaMHux 3aco0iB g oOpraHizaimii 3aBAaHb
MOHITOPUHTY Ta HAYKOBOTO CYNPOBOAY 00’ €KTOBOTO PiBHSA Ta JO3BOJISIE:

- HaKOMHUYYBAaTH T€OJIOTIYHY, TEXHOJOTIYHY, HOPMATUBHO-TIPABOBY, €KOJIOTIUHY
Ta BUpOOHUYY 1H(POPMAIIIIO TTPO CTaH 00’ €KTY MOHITOPUHTY;

- aHaN3yBaTH CTaH 00’€KTYy MOHITOPHHIY IIJISXOM TMOPIBHSHHS TOTOYHHUX 1
apXiBHUX JaHUX (TUHAMIYHUN MOHITOPUHT CTaHY);

- BH3HAYaTH BIJAMOBIAHICTH MPOIECY PO3POOKH POJOBHINA O BHMOT YHHHOTO
3aKOHO/IaBCTBA,

- aHaJII3yBaTH y Yaci CTaH BUKOHAHHS MPUIKUCIB 1 pEKOMEHAAIIH;

- (popmyBaTH 3Be/ieHy 3BITHICTH TOLIO.

Kpim Ttoro interpoBana cucreMa K-MINE wmae moxnuBicTe (opMyBaHHS
€JIEKTPOHHUX KapT 3 MPUB'SI3KOI0 10 MICHEBOCTI, MOXIIUBICTH POOOTH CYITYTHUKOBHUX
1 iIHTErpoBaHux Kapt cepBicy Google MapS 1151 KOHTPOJIIO KOOPAMHATHOL MPUB'A3KU
00'eKTIB  (KOHTYpH  CICIJIO3BOJY, 3€MEJIbHHX Ta  TIPHUYUX  BIJIBOJIB,
MIPUPOJOOXOPOHHUX 30H Ta IHIIUX 00’ €KTIB).

CydacHUl PHHOK MNPOTpamMHOro 3a0e3NeueHHsT B HaJpPOKOPHUCTYBaHHI JyXke
pi3HOMaHITHHHA. ICHye BenMka KUIbKICTh CHELiali30BaHOTO CO(PTY IJIsl BUPIIICHHS
KOHKpEeTHHX 3afau. Hanpukinaz, 1 inTeprpeTanii JaHUX TIMOUHHOTO CEHCMIYHOTO
30HAYBaHHA MOXE BHUKOPHUCTOBYBATHCH OJHA CHCTE€Ma, JJii [POBEACHHS
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reOCTaTUCTUYHUX JOCHIKEHb ISl PO3PAXyHKY KOE(QILIEHTIB KOpEeMil MK
MOKa3HUKAaMU — 1HINA, JUIsl BUSBICHHS PalOT€OXIMIYHUX OPEOTIB — TPeTs, Ui
nooyaoBu 3D Mojeni Ta Bizyai3allii pe3ysibTaTiB TOCTIKEHb — YETBEPTa, TOIIIO.

BiacytHicTe cucTeMaTHYHOTO Tiaxoay B Tporeci Iudporizamii 'y cdepi
HAJPOKOPUCTYBAHHS HE 3aBXKIU JO3BOJISIE JOCATTH BHCOKOTO DPIiBHS €(PEKTUBHOCTI
B1Jl BOPOBA/KCHHS 1HPOpMAIITHUX TEXHOJIOT1H.

Komnanii-nigepn ripHuuogo0yBHOI Tally3l pO3pOOJISSIOTH  JTOBIOCTPOKOBI
ctparerii udposizarii Ha 60a3i €IUHOT IHTETPOBAHOI CUCTEMH 3 METOIO ITiIBUIIICHHS
MDK(QYHKIIIOHATBHOT B3a€MOJil, CKOPOYEHHsS pIBHIB YMPaBIiHHSA Ta CHPOIICHHS
npolecy i miABUIICHHA e(EeKTUBHOCTI IPUXHATTS PILLICHb.

VYHIBepcanbHICTh KOMIUIEKCHUX MAaTEMAaTHYHUX MOJIEICH POIOBHUII] KOPUCHUX
konanuH, ctBopeHux B K-MINE, migreBepmkeHa OaratopiyHUM JOCBILAOM 1X
BUKOPHCTAHHS Yy PI3HUX Taidy3sSX HaJAPOKOPHCTYBAaHHS YKpaiHW Ta IHINIUX KpaiH, Ha
HIIPUEMCTBAX 3 BHJIOOYTKY KOPUCHUX KOIAJWH BIJKPUTUM 1 MiA3€MHUM
croco0aMu, TEOJOro-po3BIAYBANBHUX — MIANPUEMCTBAX, HAYKOBO-JAOCTIAHUX 1
MPOEKTHUX YCTAHOBAX, BUIIUX HABYAIBHUX 3aKJIaJlax.
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YK 552.1.08:553.9 (477.61/.62)
OI'JISA ] IH®@OPMALIL ITPO KATATEHETUYHI IEPETBOPIOBAHHSA Y
BIIKJAJIAX JOHBACY
C.B. Credanko

[actutyT reorexniunoi mexaniku M.C. [TonskoBa HAH Ykpainu,
49005, m. Iuinpo, Byn. Cimdepononbschka, 2-a

AmHami3 pi3HOi JiTeparypu I03BOJIMB 3i0paté 1 o0'emHaty iH(OpMAIi0 MPO MOCTCEAIMEHTAIINHHI
3MIiHM TEPUIeHHUX BigkinaneHs JlonOacy oxorumorodn Bech KarareHes. [loka3aHo craH OCHOBHHX
HAYKOBHUX HIKLI SIKi 3aiMarOTHCSI BUUICHHSIM MapKepiB MEPETBOPEHHS TPChKUX MOPI.

Kntouosi crnosa: nepeTBOproBaHHsI, KaTareHe3, BIACTUBOCTI.

OB30P UTHO®OPMAIIUU O KATATEHETUYECKHUX
ITPEOBPA3OBAHMUAX B OTJIOKEHUAX TOHBACCA
C.B. Credanko

Huctutyt reorexundyeckoir Mexanuku M.C. [lonsxoBa HAH Ykpaunsl,
49005, r. uemnp, yn. Cumdepomnonbckas, 2-a

AHanu3 pa3NMYHOM JUTEpaTypbl TO3BOJMWI coOparth W OOBEAMHUTH HH(pOpMaLUIO O
MMOCTCETUMEHTAIIMOHHBIX MU3MCHCHHSIX TEPPHUIECHHBIX OTIIOkKeHHH J[oHOAacca OXBaTHIBAIOIINN BECh
karareHe3. [loka3aHO TOJOKEHUE OCHOBHBIX HAYYHBIX IIKOJ 3aHUMAIOIIUXCS BBIICICHUEM
MapKepoB MPeoOpa3oBaHUs TOPHBIX TTOPOJ.

Knrouesvie cnosa: npeodpa3zoBaHus, KaTareHe3, CBOMCTBA.

REVIEW OF INFORMATION ON CATAGENETIC TRANSFORMATIONS IN
DONBASS SEDIMENTS

Stefanko S.V.
Institute of Geotechnical Mechanics M.S. Polyakov NAS of Ukraine

Analysis of various literatures made it possible to collect and combine information on post-
sedimentary changes in the terrigenous deposits of the Donbass covering the entire catagenesis. The
position of the main scientific schools dealing with the allocation of markers of rock transformation
is shown.

Key words: transformations, catagenesis, properties.

[TocTcepiMeHTaliiHl MEPETBOPEHHSI TIPCHKUX TMOPiA, TOPsA 3  1HIIUMHU
dakropamu, BU3Hayae iX BiIacTUBOCTI. [lig yac BeAeHHS TIpHUYMX POOIT AyxkKe
BXJIMBO MAaTH 00'€KTUBHE YSBJICHHS MPO T, 3 SKMMH SBUIIAMH MOYKHA 3ITKHYTHCS.
JIJ1st 1IbOTO BAXIMBO BOJIOJITH 3HAHHSMHU PO T€ K1 3MiHM (Hacammepen MiHepasibHi
Ta (pi3UKO-MeXaHIYH1) 3a3HAB MACHUB 1 B IKOMY CTaHi BiH 3HaxoauTbca. OMHAK, 11e HE
€IWHA KOPHUCTh BiA JOCTIPKCHHS KaTareHeTUYHUX TmeperBopeHb. OTpuMana
iHdopMalliss HEe TUIBKK JOTOBHIOE PO3YyMIHHS TJIMOMHHHX TMPOIECIB, ajle 1 Jae
MOXJIUBICTh BUKOPHUCTOBYBAaTH OTPHMMaHI MapKepu 3MiH TOpiIl B JIOCHIIKEHHI
MaJIOBUBYEHUX KOMILICKCIB.

Kpamum 06'ekToM 17151 TOCITIIKEHb KaTarenesa € JoHenbkuii KaM'sHOBYTUIbHHMA
KOMILJIEKC, a/pKe Yy 1[I TeOJIOTIYHINA CTPYKTYpl € MPaKTHUYHO BCl MAapKh BYTULIA, a
OT)KE, BMIIIAIOUM TOPOJM MPEICTAaBICHI BCIMa e€TalaMu KaTareHe3a. Y CBITOBIM
MpPaKTHIll 3a CTYNEHEeM TeoJoriyHoi BUBYEHOCTI JloHelbkuii OaceilH He Mmae cobi
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PIBHHX, OCKUTHKM OUTBIN HiX 3a TBOBIKOBUW TEPIOJ HOCIIHKEHb, HA Horo 0asi Oymm
BUPIIIEHI OCHOBHI MTUTaHHS Ie0JIOrii 1 CTBOPEHa OCHOBA JIJIsl BUBUEHHS BYTJIEHOCHUX
dopmariii. Ane no 1ei yac, B Aesikux acnekrax JloHOac 3anumaeTbCcsi HEAOCTATHBO
JOCTI/DKEHUM, a Yy TeoJIOTIuHIA OyaoBl TJIHMOOKMX TOPU30HTIB — 30BCIM
TIIOTEeTUYHUM.

[cTopiss po3BUTKY TepMiHA KaTareHe3 Hajldye Maii’ke COTHIO POKIB. 3 dYacy
MOYaTKy 3aCTOCYBaHHS MIKPOCKOIIIYHOIO METOAY B TIe0JjIorii, yBary JJOCIIIHHUKIB
MpUBEPTAIH CTPYKTYPHO-MIHEpalbHI TEpeTBOpeHHA. byno BinMiueHO, MO JesiKi
MiHEpaJId MOXYTh 3'SBIATHCA 1 3HUKATH B MIPY CTYyNeHs JiTU(iIKaIii CeaiMEHTIB.
Tomy B 1912 p. A.JI. ApxaHrenbChbKUW pPO3IUIMB MIHEpaJd 3a yMOBaMHU
YTBOPIOBAHHS Ha NEpBHUHHI 1 BTopuHHI [2]. Hezabapom akanemikom A.€. depcmanom
OyaM 3ampoONOHOBaHI Takli CTajli MIHEPAJOYTBOPEHHS SK: CHUHIEHE3, JllareHe3,
KatareHe3 1 rinepreHe3. ILli mMOHATTS, B HEBENUMKUX BUJIO3MIHAX, 30eperin
aKTyaJbHICTh JI0 TEMEPITHBOro yacy. ¥ 50-x pokax, Ha3BH CTaJid 1 MeXl MK HUMU
He3HayHo KopektyBaimucs H.b. BaccoeBmuem. Hepmorsi JILb. PyxiH momoBHuB
ySBJICHHS TMPO TEPETBOPEHHSAX TOHSITTSIMU MPOTPECUBHOTO 1 PErPECHBHOIO
erireHesy.

Ha croroguimHiii 1eHb, TOJIOBHE JKEPEIO TPAKTyBaHHA IUX TEPMIHIB €
reoJioriyHui coBHUK Ta Benuka PansHceka Enrnukionenis. EmirenezoM nmpuiftHATO
BBAXKATU PI3HI MPUPOJHI 3MIHU OCaJOBUX TIPCHKUX MOPIA MIchs iX yTBopeHHs [3].
Enirene3 Bkitouae miareHes, karareHes 1 Meramopdizm. Kararenes — CyKymHICTb
MPUPOJHUX TMPOLECIB 3MIHM OC3JOBUX TIPCBKUX TOpIJA TMICHsA iX BUHUKHEHHS
MOYMHAKOYM 3 OMaJIB 1 3aKIHYYIOYM MEPETBOPEHHSIM B MeTaMOp(iuHi NOpPOAH.
['010BHUMU 1HCTPYMEHTAMHM KaTareHes3a € TeMIeparypa 1 JITOCTATUHYHUNA TUCK.

CporoziHi 1ie BEAYThCSA CYNEPEYKH MPO MApKepH 1 MEXI eTaliB KaTareHesa.
[cHYIOTH J1BI OCHOBHI HAyKOBI IIKOJIM MOJLTY MOCTJIar€eHeTUYHUX 3MiH: JlepeBchka
K.I. Gepe 3a 0OCHOBY B SIKOCTI O3HaK MEPETBOPEHHS caMe MapKu Byriuis; JIOTBIHEHKO
H.B. B sikocTi MapkepiB BUKOPHUCTOBYE MiHEpaJoOriyHi mepeTrBopeHHs (Tadn. 1).
OCKUIBKM 11 JOCHIJTHUKH TPYHTYIOTbCS Ha JBOX PI3HUX METOJaX BUJIIJICHHS
MapKepiB, TO 1 pe3yIbTaTH y KOKHOTO 3 HUX 3HAYHO Pi3HATHCA. ChOTO/IHI BIJOMO, 110
BYTUJIbHa PEYOBHHA IIBUJIIIE pearye Ha MiJBUILIECHHS TEMIIepaTypH, B TOM yac SK Ha
MOpOAHI MiHEpaiH, B OLIbINN Mipi, BruuBae THCK [8]. Takum dmHOM, 30BCIM HE
MPOCTUM 3aBJAHHSIM € 3HAXOJ/DKEHHS CIUIBHUX O3HAaK 3aCTOCOBHUX IS BCIX
KOMIUICKCIB, sIKi 00'€fHyBaid O 1 MiHEpajbHI 3MIHM, 1 MEPETBOPEHHS Y BYTLLIL.
Onnak, poOOTHM HaA UM BeayThcs 1 ChorogHi. IlpukinagoM HBOTO MOXYTh
nociayxutu poboru bapanoBa B.A. [1]. BiH Ha OCHOBI JETaTbHHUX IOCIIIKCHb
(GIr0iTHUX BKIIIOYEHb y KBaplili, BCTAHOBUB TEMIIEpaTypHI YMOBU (POPMYBaHHSI TIOPIJT
1 mpwiiernux Byriws (tadm. 1).

OCHOBHUM HaCIIJIKOM KaTareHesa € 3MiHa (pi3UKO-MEeXaHIYHUX 1 KOJIEKTOPChKUX
BJIacTUBOCTEH mopia. [Ipore Ha KOKHOMY eTarll y pi3HUX MEeTPOTHUMAX BiIOYBAIOTHCS
PI3HOMaHITHI 3MIHU K1 BU3HAYAIOTh iX BIacTUBOCTI. [Ipo 1€ cBiqunTh Benmka 0asa
HAyKOBHX POOIT.

OauH 3 OCHOBOMOJIOKHUX aBTOPIB [8] BKa3zye Ha Taki e€Tamd MEPETBOPECHHS
BYTULIS SIK: CTafisi Oyporo BYyruuis, mepexia B KaM'sHe, KaM'ssHe BYTULIS 1 aHTPAIUT.
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dopMyBaHHS OypOro BYTULIS MOYWHAETHCS 3 MOMEHTY MEPEKPUTTS TOPHY HOBUMHU
omasamMu. ABTOp po3AuIsie Oype BYruuls Ha M'AKuM 1 TBepaud. Y M'SKomMy BYTULII
MPOSIBIISIIOTBCA TaKl O3HAaKW: Oype 3a0apBJCHHS, 3EMJIMCTHUCTh 1 M'SKICTh, BMICT
Byriento 60-69%, Buxin 1eTkux pedoBuH 65%, BMicT Boau 75-35%. Trepae Byriuis
Ma€ O3HaKu JiTH(]ikarii: MaToBuil OJMCK, HEBEIMKUM BMICT Boau 25-8%, Ta
3pOCTaHHs BMICTY ByrJelto 71-77%.

TabOmur 1.
Crapii Ta Mapkepu iepeTBOpeHb ripcbkux mopin Jlonbacy [1, 5-6]
Mapxka ByTiImIs Maxkcumanpaa TemmnepaTypa C°© 1;;:;’
Hasga . .
Ertanu 3min . JlorBiHeH
crazil Hepescbka | bapanoB | JlepeBcpka | JloreiHeHko | bapanos o
K. B.A. K. H.B. B.A.
H.B.
Hiarenes - b b o 110 1o 50 1o 60 -
paHHii O, T 80-100
- Iy I,XK K 110 50-150 500-1000
T 100-160
Kararenes cepeAtt I1C
Hi3HIN K, K, K, IC, I1, A 120-140 160-300
Inc 1000-
150-250 2500
MOYaTOK I 155
M paHHBEOTO
Ml Iy TA, A 190 250-350 710 3500
mi3Hil A 270 350-450 1o 4500
MeT‘;ﬁ(’p@” pimitmsamin | Tpadir | Tpadir ; 450 61;80”16 4500

[Tepexin 3 Oyporo B KaM'ssHHI XapaKTepU3yeThCsi BMICTOM Bou He Oinbie 10%,
Byraeito 77%, kucHio 16% 1 BMicTOM JIeTKMX pedoBUH O0in3bko 40%, Ta 3pocTaHHs
TEIIOTBOPHOI 37aTHOCTI A0 7000 KKan / Kr.

Kam'sHe Byrums 1 aHTpalUT Ma€ BHUCOKY BIAOMBHY 3AaTHICTh BITPUHITY
HaOJMMXKAOUKUCh J10 BIJOMBHOI 37aTHOCTI 1HEPTIHITA. AHTpPALUT MO BiJIOUBHIN
3IaTHOCTI ONM3bKUI 10 TpadiTy, aje ByruUIs 1€l MapKy JaJICKUW BiJ KpUCTaTi3allii.
Y MIKpPOCTPYKTYpl Kam'ssHE BYT1JUIS CTalOTh OUIbII OAHOPIAHUMH. Y IHMX BYTUISIX
BIJI3HAYAETHCA TEHJICHLIS 10 3MEHILIEHHS MOPHUCTOCTI, Ta 3POCTAHHS aHI30TPOIIi y
MIITHOCTHUX BJIACTUBOCTSX 31 30UIbIIeHHSM riaubuHu. Texx came BigOyBaeTbes 1 3
MOPOJIaMU Pi3HUX JIITOTHUIIIB.

B mpomeci kartareHeza y ckiaal Byrijuis BigOyBalOTbCs 1 XIMIYHI 3MiHU:
3aKOHOMIPHO 30UIbIIYETHCS BMICT apOMaTHYHUX MOJIEKYJ, 3HUKAIOTh COpOOBaHI B
BYT1JUII Ta3u Baxkue MeTaHy (eTaH, mpomad, Oyran). Jlo cTanii aHTpaluuTiB y BYTULI
BiIOYBAaIOThCA XIMIYHI peakiii 3 YTBOPEHHSM METaHy, ajieé MpU MOJAJIbIIIN
yraedikailii Taka ra3oreHepariisi pi3ko CKOpouyeTbest [4].

3 aeskux npoOypeHuX TIUOOKHX CBepisioBUH JloHOAcy BCTAHOBJICHO, IO Ha
Mi3HIA cTajali KarareHe3a B IICKOBHMKAaX TMOYMHAETHCS IHTEHCHUBHA CEPIIUTIZALlIS
MOJIbOBOTO IITIATy 1 30aradyeHHss aHKEPUTOM Ta CHIJIIKaTaMH, TNepeKpucTaIi3allis
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3MIIIAHOTO IIEMEHTY, PO3BUTOK pereHepailii KBapiy 1 eixeMeHTiB Omacte3a. Pazom 3
MM B TOCTJlar€HETUYHOMY IIpoIieci BiIOYBAaIOTHCS 3MIHM BJIACTUBOCTEH JCSKHX
BKJIFOUEHBb, 30KpeMa miputy [7]. B aprumtax crmoctepiraeTbcs NepeKpucTati3aliis
VIMHUCTUX MIHEpATIB 1 MEpexiJi KaoJiHITy B TIAPOCTIONU, IO MPU3BOAUTH [0
JIESIKOTO MMiJIBUILIEHHS MOPUCTOCTI. B aneBpUTO-TIMHUCTUX 1 TIMHUCTUX METPOTUIIAX
BUHUKAIOTh XJIOPUTU-MYCKOBITOBI 1 XJIOPUT-TIIPOCTIOJUCT] MAaKETH YepryBaHHS,
BYTJIMCTO-/IEIPITOBA pEYOBUHA TIEPEXOAUTD B LIEMEHT [9].

Bzarani 3 mnpoOypeHHX CBEpAJIOBHH, IO 3a4iMarOTh TJIHOOKI MPOIECH
MIEPETBOPEHHS, CTAJIO 3PO3YMIIUM IO 32 MEXaMHU BYTUIHHOI Mapkd A, B 0CaJOBHUX
nopoaax JloHenpkoro OaceiiHy, 31 30UTBIICHHSAM TTMOMHU TPUBAIOTH MEPETBOPEHHS.
He nuBnsumch Ha 1€, 3aradbHUN PIBEHb CMITCHETUYHUX IEPETBOPEHb OCAI0BOI
TOBIII 3aJUIIAETHCS HU3bKOI. [lopogu He HAOMMKAIOTHCS A0 MOYATKOBOI CTali
BHCOKOI'O PETiOHAJIBHOIO MeTamop(dizMy, 10 Mae OyTH JOCATHYTE B yMOBax
naneormOun 8-15 kM 1 maneoremriepatyp 450-650 C°. buibin Toro, 31 3pOCTaHHSIM
MUOWHU  BIMOYBA€ThCSl  3HWKEHHS  CTyNeHs  JTHdikaimii, yIIUIbHEHHS 1
MeTaMopdizMy TOpi.

Takum yMHOM MOXHA 3pOOMTH BHMCHOBOK IIIO TIEpIIl €Talu KaTareHesa Jo0pe
JIOCIIJIKEH1, B TOM Yac sIK Mi3HIA KaTareHe3 3aJIMIIaeThCcsl MajJoBuBYeHUM. Hanani e
HAJICXKUTh JOCIIIUTH MIHEpaJIbHI TEPETBOPEHHS Y TMI3HbOMY KaTareHesy 1
noOyAyBaTH 3arajibHy KapTUHY 3MIH Y TEPUTEHHUX BiJKIaaX.
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YK 551.782.13
CYUYACHHMI CTAH NPOBJIEMUA HOMEHKJIATYPH, KJIACU®IKAIIIL 1
TEPMIHOJIOI'II COEPOATPET'ATHUX (OOJITOBUX) KAPBOHATHUX
MNOPILQ
AM. Ty3ak

Kanouoam zeonociunux nayx
JIbBIBCHKHI HAIlIOHAJILHUN YHiBepcUTET iMeH1 [Bana dpanka,
79005, m. JIbBiB, Byn. M. I'pymieBcrkoro, 4

Po3rnsiHyTi nUTaHHS HOMEHKJIATypH, TepMiHoJOriT 1 Kinacudikamii cepoarperaTHux KapOOHATHUX
yTBOpeHb (cdepoknacTiB, cdepoiniB, ooiiTiB). Bu3HaueHi pi3HI miaxoaw, KpuTepii ¥ O3HAKH,
MOKJIaZICHI B OCHOBY Kiacu(ikamii W HayKOBO-TEpMIHOJOTIYHUX MOHATH SK HOpiA Tak 1 ix
ckianoBux cdepoiniB. HaBenaeHi KOMIOHEHTHHWM CKJIaa mopin (Kapkac, MaTpUKC, IEMEHT) 1
MoOpGoJIOTivHI 0COOIMBOCTI C(HEepOKIACTIB.

Knrouosi cnosa: chepoarperaru, chepoknactu, chepoinm, ooaiTH, HOMEHKIATypa, Kiacudikarlis,
TEPMIHOJIOTSI.

COBPEMEHHOE COCTOSIHUE ITPOBJIEMbI HOMEHKJIATYPBI,
KIACCUDPUKALIIMUU U TEPMUHOJIOT' U COEPOATPEI'ATHBIX
(OOJIUTOBBIX) KAPBOHATHBIX TIOPOJ
AM. Ty3ak

Kanouoam ceonocuueckux nayx
JIpBOBCKMI HALMOHAJIBHBIN YHUBEPCUTET UMeHU Bana ®Ppanko,
79005, m. JIbBOB, yn. M. I'pymesckoro, 4

PaccMoTpenbsl BOMpPOCH HOMEHKIATYphl, TEPMHHOJOTHH U Kiaccu(pUKaluu cdepoarperaTHbix
KapOoHaTHRIX oOpa3zoBaHuil (cepoknacToB, chepounoB, 00auTOB). OmpenencHbl pa3IudHbIE
MOAXOJbI, KPUTEPUU U TPU3HAKK SIBISIIOIIMECS OCHOBOM KilaccupuKalMu U HAy4dyHO-
TEPMHUHOJIOTHYECKUX MOHATUH KaK MOpOJA Tak M MX cocTaBistommx cdepouaos. IlpuseneHs
KOMITOHEHTHBII cocTaB MopoJ (Kapkac, MaTpPHUKC, IIEMEHT) U MOp(OIOTHUYECKHE OCOOEHHOCTH
chepoKIacToB.

Knrouesvie cnosa: cdepoarperatsl, CcPEpoKIacTsl, CPEpoOUAbl, OOIUTH, HOMEHKIATypa,
Knaccn(bm(aum{, TECPMHUHOJIOTUA.

CURRENT STATUS OF NOMENCLATURE, CLASSIFICATION AND
TERMINOLOGY SPHERICAL AGGREGATE (OOLITE) CARBONATE ROCKS
Ya.M. Tuzyak

PhD of Geological Sciences
Ivan Franko National University of Lviv, 79005, Lviv, Hrushevsky str., 4

Issues of nomenclature, terminology and classification of spheroaggregate carbonate formations
(spheroclasts, spheroids, oolites) are considered. Various approaches, criteria and features are
defined, which are the basis of classification and scientific-terminological concepts of both rocks
and their components of spheroids. The component composition of rocks (grains, matrix, cement)
and morphological features of spheroclasts are given.

Key words: spheroaggregates, spheroclasts, spheroids, oolites, nomenclature, classification,
terminology.

Hayxoso-mepminonozciune BU3HAYEHH ma odiacHOCMUYHI O3HAaKU
chepoazpecamis (cghepoidis/oonimig). 3 ormamy Ha Maibke 100-piuHy icTOpito
JOCTDKEHb OOJIITIB 1 OOJITOBUX TMOpiN [5] HE ICHYe €IuHOI yHiBepcaJabHOI

52
Cyuacni npobnemu 2ipruyoi 2eonoeii ma eeoexonoeii, 10-11.12. 2020



knacudikaiii, 1oci He chOpMyIbOBAHO 3arajbHe YSBICHHS 11100 MOSICHEHHS iXHBOTO
MOXO/PKEHHSI 1 HEMae 3arajibHOi Ha3BM JJIsi LIbOTO TUIy yTBOpeHb. Ha cyuacHomy
eTarni 3aCTOCOBYIOTh Kilacu(ikallli sk 10 KapOOHATHHUX MOPIJ, CKIIAJIEHUX OOJITaMH,
Tak 1 JI0 caMHX OOJITiB. BOHM TpPYHTYIOTbCA Ha PI3HMX MIiAXOJax, KPUTEPIIX U
O3HaKax, 110 y CBOIO Yepry 3yMOBHWJIO 3HAYHE PI3HOMAHITTS Ha3B (TEPMIiHIB) K IS
MOP1/1 TaK 1 JUIs IXHIX CKIAJ0BHUX.

Jlo HemaBHBOTO Yacy BBaXajlocCsd, IO TakKl BaMHAKK MalOTh BUKIIOYHO
XEMOTCHHE IMOXO/KEHHS 3a ydacTio (Pi3MYHMX (MEXaHIYHMX) YWHHUKIB, OJHAK B
OCTaHHI POKH EKCIIEPUMEHTAIbHUM MUIIXOM Oyia JOoBedeHa pojb OIOTUYHHX
npoueciB [3]. I 1m0 obcraBuHy Takox ciing OpaTu A0 yBard mpH KiacuQikarii
OOJITOBUX TOPiJ. AHaNi3 €BOIIONIT MOTJIAAIB HAYKOBIIB IIOAO 1HTEpIpETallli reHe3u
OOJITIB BHSIBUB: 1) MeXaHIUYHE MOXOPKEHHS IUIAXOM arperauii JpiOHO3EpHHCTHX
YaCTUHOK HABKOJIO s/Ipa MEPEeKOYyBaHHSAM IO THY Ha M’sikomy cyocrtpati [10]; 2)
XIMIYHE MTOXO/PKEHHS IUIIXOM OCa/IPKEHHS 3 IEPEHACUYEHOT0 PO3YMHY HaBKOJIO sipa
[4]; 3) OGioxiMidHE MOXOJKCHHS, B SIKOMY MiHEpalbHE OCA/DKCHHS € KaTali3aTopoM
PO3YMHEHOI oOpra”iyHoi pedoBuHH [12]; 4) OlojoriyHe IOXO/KEHHS IIUIIXOM
opraHoMiHepaiizaiii moBepxHeBoi Oiortieku [11]. Ha Hamry nymKy, BpaXOBYIOUH Ty
00CTaBHHY, III0 OOJITH YM OOJIITOBI BalHSAKH y OUIBIIOCTI BUIMAJIKIB (HOPMYIOTHCS B
MexXax pUPOBUX CUCTEM (€ MPOAYKTaMU PYyWHYBaHHS 1 MOJAJIBLIOTO YTBOPEHHS), a
pudoBl cucreMu Oe3MepeyHO € pe3yTaroM O010- 1 XEeMOTeHHOi MJiSIbHOCTI, TO
0e3yMOBHO Y TIpoIecax Te€HE3H UX MOPiJ MPUCYTHS pOJib O10JOTTYHIUX YNHHUKIB.

Ha cyyacHomy eTami npu HOMEHKJIATypi, KiJacuikamli 1 TEpMIHOJIOT1] BaIHSKIB
ckianennx  cdepoarperaramu  (cepokiactamu, — cepoimamu,  00JIITaAMU)
BUKOPUCTOBYIOTh KOMILUIEKC O3HAK 1 YNHHHUKIB, Y TOMY YHUCI, CEpeOBUIIA 1 TPOLIECH
OCAJIPKEHHS B Me€XaX Cy4yaCHUX OaceilHiB 3 BpaxXyBaHHAM (aliaibHUX 0COOJIMBOCTEN
OaceilHiB ceIMMEHTallli TeoJIOriYHOro MHUHYJ0ro. KpiM TOro, He MEHII Ba)KIIMBE
3HAYCHHS BIJABEJACHO MIKPOCKOIIYHOMY BHBUEHHIO OOJIITOBHX BaIHSKIB, a CaMe
MikpodalialbHOMy aHali3y. 3a MepBUHHMM BH3HaueHHsSM bpayna (Brown, 1943) i
HesaexHux pocaimkerb Krosinbe (Cuvillier, 1925) tepmin mikpodariisi 0XOIoBaB
aunie nerporpadiyHi W MaJeOHTOJOTIYHI KpUTEpli, M1arHOCTOBAaHI y TOHKHX
neperrHax (nuridax). OgHak y Haim 9ac Mikpodallii po3risiIaloThCs IK CyKYIHICTh
yCIX CEAUMEHTOJIOTIYHHUX 1 MAaJCOHTOJOTIYHUX OCOOTUBOCTEH, fKI MOXYTh OyTH
omucaHl W kimacu(ikoBaHI y TOHKHUX mepeTuHax (muridax), TurBKax, HuUTi(hoBaHUX
3pazkax abo 3pas3kax Tipcekkux mnopia [7]. Otxke, BHACHIIOK JIE€TAJIBHOTO
(MIKpOCKONIIYHOTO0) BHUBYEHHS KapOOHATHUX MOPiA OyJlOo BHSBIEHO CHEHU(PIUHY
MOP(OJIOTII0 OOJITIB — HasBHICTh ABO(a3zHOi OyaoBH (siapa 1 OOOJIOHKH), PI3HY
KaTeropito 3epeH (Ckiaj, po3mip, ¢popma, MOXOIKEHHS), 110 BUKOHYIOTh POJIb Spa,
pi3H1 MOpP(OJOTiuHI OCOOJIUBOCTI OOJSMIBKH, a 1€ Y CBOI YEpry 3yMOBUJIO
CTBOpPEHHs KjacudiKallii Ha OCHOBI TUIIIB 3€peH (OpraHiYHUI/HEOPTaHIYHMIA) Ta IXHIX
acoriarii (menoigu, pizHO OOJISIMOBAaHI siApa, arperaTtd 3€peH, KJIACTH), MOPOIUIO0
BUHUKHEHHSI PI3HOMaHITTS Ha3B (Tabmn.l, puc. 1, 2), 1 Cpusiio BUAUICHHIO TaKUX
BaIHSAKIB B OKpEMY IpyIy.

Y cBoiii mpami Mu cnopoOyBamM  3’sICyBaTM MUTaHHS  TEPMIHOJOTII,
HOMEHKJIATYypHU ¥ Kiacudikalii OKpeMoi rpynu yTBOPEHb 13 crieruigyHO0 OyI0BOIO,
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PEYOBHMHHUM CKJIAJIOM ¥ OCOOJMBUM 30BHIIIHIM BHUTJISAOM — KapOOHATHUX TOPII,
CKJIQZICHUX OKPYIVIMMH, KYJISCTUMU/CPEpUUYHUMHU, SHIENONIOHUMH, TOPOXO- YU
0600omoai0HuMu  opmamMu. [l o3HAUEHHS HUX BaITHIKIB BHUKOPUCTOBYIOTH TakKi
HayKOBO-TEPMIHOJIOT1YHI MOHSTTS K 00igu abo ooiitu [3, 5 Ta iH.], cepoarperaru
(6iocepoarperatn) [1], allochem [8, 9] ta in. OcraHHiil TepMiH, 3alIPONOHOBAHUN
amMepukaHcbkuM gociaigaukoMm P. ®onkom (Folk R.L., 1959, 1962), o3nauae
MEXaHIYHE OCaPKCHHS 3€peH, AKi y OUIBIIOCTI BHUIAJKIB  IIJaBaJIC
TpaHcnopTyBaHHIO (akymyJsiiii). [lorsTTs chepoarperat BUAICHE POCIHCHKIM
gocimigaukoM B. ®ponoBum [1] 1 BXHTE YKpaiHCBKUMHU HayKOBLAMH B.
XMeneBcekuM Ta 1H. [2]. B ocHoBy knacudikamii HimMernpkoro mociignuka E.
®dmorenst (E. Flugel, 2004; 2010) [7] moknameHnid KOMILIEKC O3HAK, Cepel SKHX
rOJIOBHE 3HAYCHHSI BiJIBEJICHE KaTeropii 3epeH, 10 BUKOHYIOTh POJIb AAep Y KyJIbKax
abo cdepax, ¥ OymoBi oOmsaMiBkU. OJHAK HUM HE 3alMpONOHOBAHO 3arajibHOrO
HAyKOBO-TEPMIHOJIOTIYHOTO TOHATTS JJIA IUX yTBOpeHb. Ooimu abo oomiTH — I1e
HANOUIBII MMOIIMPEHA Ha3Ba MOPIJ, sIKa HAIHHO YBINIIUIA Y BITYU3HSIHY 1 3aKOPJOHHY
(HaAyKOBO-JIOBIJIKOBY) T€OJIOTIYHY JITEpATypy 1 ChOTOJIHI Ma€ YMMAajo CHHOHIMIB,
30KpeMa IKpSHUM KaMiHb, sSHIenoaionnid xkaminb, [lopTiaeHacekuii kaMinb, Masmi
Oouit, Hunts Bay Oolite, Shoofly Oolite, mizomiTu Ta iH.).

VY mnepmomy Bunaaky P. ®donk y cBoiil knacudikailii akieHTye yBary Ha
MeXaHI13Mi YyTBOPEHHsI 1 MOpdoJIoTii mopia (KOMIIOHEHTHOMY CKJIaJl 1 CTPYKTYpHO-
TEKCTYPHHUX 0co0MMBOCTsIX). [ToniOHux mornsaiB norpumyetbes i Dunham R.J., 1962
[6]. Takox aBTOpaMu BpaxoBaH1 Jlar€HETUYHI MEPETBOPEHHs. B 1HIIUX — mepeBary
HAJal0Th TUNAM (KaTeropisiM) OOJITIB — MOp(oJorii arperaris, ckjiaay, po3Mipy,
30BHIIIHIN (OpMI, MAKPO- 1 MIKPOCTPYKTYPHUM OCOOJIMBOCTSAM), SIKI € CKJIaJOBUMH
uux mnopig. PociiicekuM  gocnigHukoM B. ®posioBUM 3anponoHOBaHWl TEpMiH
chepoarperatu [1], sxkui 3ano3uumiv W yKpaiHCbKl HaykoBLl B. XwmeneBcekuil i3
CriBaBTOpaMu [2], Ml HUM PO3YMIIOTh crielu(idHl YTBOPEHHS cPepuuHoi GopMmu,
CKJIaZieHl cyOcTpaToM (pEYOBHMHOIO) PI3HOTO TMOXO/DKEHHS 1 CKiIamgy. Y mpari
Himenpkoro pociigauka E. @morens (E. Fligel, 2004; 2010) [7] Takoro TepMmiHy He
3HaXOAMMO, OJTHAK aBTOpP aKIEHTye yBary Ha mopdodorii chepuuHux ¢GopMm 1 Ha
miJcTaBl Il€i O3HAKM BHUIUISE 3€pHA (sApa) PI3HUX THINB, BIJ SKAX 3aJICKUTH
HOMEHKJIaTypa Ha3B. Tomy, BOJHOYAC 3 BHUKOPUCTAHHSM MOHATTS cdepoarperaru,
SKUW 4YITKO BU3HAYA€ 30BHIMIHIA BUTJISAM TOPIJ, MPOTOHYEMO ISl BXKUTKY TEPMIHU
chepokiiact Ta cepoinu, abo 3aTUITUTH TOHATTS OOJIITH, SKUM KOPUCTYETHCS yCs
CBITOBa TI€OJIOTIYHA CIUIBHOTA, a HOro 3HAYEHHS YITKO BiJI0Opa)ka€ 30BHILIHINA
BUTJISIT YTBOPCHb.

Hwuxye HaBoguMO MOPIBHSHHSA cXeM Kiacudikaiiid 1 HayKOBO-TEPMIHOJOTTUHUX
noHsTh (Tabmn.1, puc. 1, 2).

Otxe, MikpodalialbHUN aHali3 3 4YITKOK JIIarHOCTUKOK KOMIIOHEHTHOTO
CKJIQZy TIOPiJa, KaTeropiil 3epeH, TOYHUX OMHUCIB MOPQOJIOTTYHUX OCOOIMBOCTEH iX
Makpo- 1  MIKPOCTPYKTYpH, JIar€HETUYHUX  TEPETBOPEHb,  JTOTOBHEHUX
CepeloBUIIaMUA W YMOBAaMH YTBOPEHHS — I1€ BaXKJIMBI apryMEHTH TPH TOIIYKY 1
BCTAQHOBJICHHI HAyKOBO-TEPMIHOJIOTIYHUX TMOHSTh, CTBOPEHHI Kiacudikamii 1
HOMEHKJIATYpH JJIs PI3HUX THUIIIB MOP1J, CKIAJeHUX c(hepoigaMu/00miTaMHu.
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Taommms 1.
IlopiBHsATBEHA XapaKTepHUCTHKA CXeM KiacHudikamiii cepoarperatis (cdepoiniB/ooiTiB)

Knacudikauis cdepoarperaris Knacudikauis oonitis 3a E. ®@mrorenem
3a B. ®ponosum (1992) [1], (E. Flugel, 2004; 2010) [7]
B. Xwmenesckum (2015) [2] Tun (kareropis) 3epHa HazBa (HoMeHKJIaTypa)
00IiTiB, chepoini, chepokacTiB

Cdepoarperarni / 6iocdepoarperaTHi MikpuTHi 3epHa Ilenoiou, neremu
Oonimosi, OO0JsIMiBHI 3epHA Kopmoiou, 0oidu, onkoiou, nizoiou
1lizonimosi, ArperatHi 3epHa I'petincmoynu, 6otimpoioansHi
Bobosi, 32YCmKU
Ccheponimosi, ®dparmMeHTH
Ilcesdoonimosi, TTOP1/ T TOKIACTH Iumpa- 1t excmpaxracmu
Bysnysami (oOdynsapni) biotnuni pparmentu | Crenemni 3epra
I'pyokysami,
Konkpeyitini Ta iH. —
Onkonimu,
bBioonimu,
Konponimu (mikpumosoi cmpyxmypu)

SPARRY

CALCITE MICRITE LACKING . »
EN MATRIX ALLOCHEMS Original components not hound together at deposition
, Original components
INTRACLASTS Contains mud
(particles of clay and fine silt size) Lacks Mud boundltlogether al
MICRITE deposition, Intergrown
skeletal material,
covirEs Mud-supported Graln-supponﬂd lamination contmw to
& gravity, or cavities
DISMICRITE Less than More than floored bv Sﬁdimeﬂt,
10% Graing | 10% Grains roofed over by organic
FOSSILS material but too large
to be interstices
REEF ROCKS
- - Mudstone | Wackestone | Packstone | Grainstone Boundstone
R e [ Ve Lo
C.G.S1.C. Kendall, 2005 (after Folk 1958)
C. G. St. C. Kendall, 2005 (after Dunham, 1962, AAPG Memoir 1)
Puc. 1. Knacudixkarist kapboHaTHUX MOpPiz Puc. 2. Knacudixkariist kapboHaTHUX MOpiz
(allochems) (chepoarperartis) 3a Dunham R.J., 1962 [6].

3a Folk R.L., 1959, 1962 [8, 9].

KomMmoneHTHUN CKJIal OXOIUTIOE aHalll3 KapKacy, MaTpHUKCy 1 IeMeHTy. Y
chepoarperaTHux KapOOHATHUX TOpOAaX OCHOBY (Kapkac) ¢GOpMYyIOTh came
chepoinaabHI/00TITOBI eIeMeHTH (CKeleTHI abo Oe3CKeleTHI 3epHa 3 O0IIMIBKOIO
abo 0e3 Hel), AKl 1 BU3HAYAIOTh IXHIO HA3By cepoinfHui ab0 OONITOBHI BAITHSK.
Martpukc — 1e Marepiaj, 0 3alOBHIOE MPOCTIP MK TOJOBHUMHU KOMIIOHEHTAMH
(kapkacoM) — MIKpUT (MIKpOKpHUCTajdidyHa KapOOHAaTHA pedoBWHA (3epHa, MeHIne 4
MKM, TEMHOTO 3a0apBJICHHsSI y MPOXIJHOMY CBITJ1); BaIHUCTHI a00 KapOOHATHMIA
MyJI, po3mipoM 62 MKM. lleMEeHT — pedoBHMHA XEMOTEHHOTO ITOXOJDKEHHS, IO
OCaJIKYEThCS 3 BOAHOTO pO3uuHy. Martepian MiX 3epHaMH (KapKacoM 1 MaTpUKCOM)
pPI3HOTO pO3MIPY 1 CKJIAay — KPUCTAJIM aparoHiTy abo KaJbIIUTy, BIIMIHHUX 3a
po3mipom 1 dopmoro > 30 MkM), riandiH (aMopdHe BYJKaHIYHE CKJIO — IIPO30pa
pPEUYOBHHA Y TIPOXITHOMY CBITJI).
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Amnani3z mopdodorii chepoiaiB/oomiTiB: Makpo- (0ynoBy, ckiaa, Gopmy, po3Mip
3epeH, fAKi (QOpPMYyIOTH sapa) 1 MIKPOCTPYKTYpHI OCOOJMBOCTI (THI 1 XapakTep
000JIOHKH) CHPHUATUME BCTAHOBJICHHIO KaTEropii 3epeH 1 J1arHOCTYBaHHIO JIKEpel
MOXO/PKEHHS SI/Iep, YMOB Ta CEPEIOBHUIL CEAUMEHTAIT].

Tunu sapep abo kareropii 3epeH — 1€ MNPOAYKTH YTBOpPEHHs (kapOoHATH
MOPCBKHUX 1 HEMOPCHKHUX) MAJI€0CEPEAOBHIIL, sIKI KOHTPOIIOIOTHCS PAJIOM YMHHUKIB —
IHTCHCHBHICTIO BOJHOI eHeprii (XBuiIe-mpHOINMHOI ISUIBHOCTI, THUIIOM CEPEIOBHII]
CeIMMEHTAIli1); XapaKTepoM 1 audepeHmiarieo cnernudika 00CTAaHOBOK OCAIKCHHS 1
KOJHMBAHHIM pIBHSI MOps. BOHM CTBOpIOIOTH ysABIEHHS Tpo Tio0aimbHI Bapiaii
KapOOHATHOI MiHEpaJIoTii B OKeaHax (paHepo30r0. 3pa3Ku acolriallid 3epeH 3aiMaroTh
IpOBIIHE MICHE y PEKOHCTPYKIIi MajieoKIIMaTUYHUX 30H 1 iX MPOCTOPOBOTO
MOJIOKEHHS. 3PUIICTh CKJIAJIOBUX KOMIIOHEHTIB BamHSKIB (CTEMiHb HAOIMKEHHS
ocajly J0 HACTyHHUX KIHIIEBUX WICHIB: CHHCEAUMEHTAIIMHUX KJIACTIB, OOIJIIB,
dbocuiii, menoiiB, MIKPUTIB 1 TEPUTCHHUX MIHEPAJIB) — 1€ 30UIBIICHHS CKIAAHOCTI
IPOLIECIB Ta iX MPOSIBIB Yy KapOOHAaTHUX BiakiIagax (Smosna, 1987). 3mina ckiamy
3epeH BioOpaxkae MUKIIYHE OCA/HKEHHS U CIpUsIE OIIHII CEKBEHC CTpaTUTpadIUHUX
mojened. Tumu 3epeH, MiHepajoris 1 MPOCTOPOBI 3MIHM Y PO3MOJLII 3€peH €
TOJIOBHUMU PETYJISITOPAMHU PO3BUTY MOPUCTOCTI IIACTOBUX MOPIJ.
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YK 552.574/553.041(477.83)
KOMIIVIEKCHE OCBO€HHH JIIOBEJIBCBKOI'O POAOBHUIIIA
MIBAEHHO-3AXIJTHOI'O BYTJIEHOCHOI'O PAHOHYJIBBIBCBKO-
BOJIMHCBKOI'O BACEHHY
I. B. byunHcbka
KAHOUOam 2e0a.-MiH. HayK, CMapuiuii HayKo8uil CnigpOOTmHUK
0. M. llleBuyk
MOJIOOWULL HAYKOBUIL CNIBPOOIMHUK

[acTUTYT reosorii 1 reoximii roprounx konanud HAH VYkpainu,
79060, m. JIbBiB, By;n. HaykoBa, 3a

HaBeneno mani momo KOMIUIEKCHOTO OCBO€HHsS Byriuis JlroGenbcbkoro ponosuma JIbBiBChKO-
Bonuncbkoro OaceliHy; pO3TIASHYTO MOKJIMBOCTI 30aradeHHs BYTijulsi Ha TepMaHid, Tralii;
HaBeJICHO 1H(OPMAIIIF0 CTOCOBHO TOIMTUPEHHS TOKCUYHUX 1 MOTCHIIITHO-TOKCUYHUX KOMITOHEHTIB.
Knrouoei cnosa: Byrinns, repmaHiil, raniif, TOKCH4HI KOMIIOHEHTH, CUPOBHHA.

KOMIIJIEKCHOE OCBOEHHUE JIIOBEJIBCKOI'O MECTOPOXKJIEHUSA
IOT'O-3AMATHOI'O YIJIEHOCHOI'O PAMTOHA JIbBOBCKO-BOJIBIHCKOI'O
BACCEHHA
N. B. byuyunckas
KaHouoam 2eosl.-MuH. HayK, Cmapuiuil HayyHullti COmpyOHUK
E. M. llleBuyk

MAAOUWULL HAYYHBLU COMPYOHUK
WHucTuTyT reosornu u reoxumun roprounx nckonaembix HAH Ykpaunsl,
79060, r. JIsBOB, yn. Hayunas, 3a

[IpuBeneHbl JaHHBIE O KOMIUIEKCHOM OCBOeHMHM yried JIbBoBcko-BomnbiHckoro Oaccelina;
paccMOTpeHbl BO3MOXKHOCTH O0OOTaIlleHus yrieil repMaHueM M rajulieM; npuBefieHa nHbopManus
OTHOCHUTCJIBHO PACTIPOCTPAHCHHUA TOKCHYCCKHUX U NOTCHIHUAJIbHO-TOKCHUYCCKUX KOMIIOHCHTOB.
Knrouesvie cnosa: yronb, repMaHui, raJulnii, TOKCHYECKNE KOMIIOHEHTBI, ChIPbE

INDTEGRATED DEVELOPMENT OF LYUBELYA FIELD OF THE THE
SOUTH-WESTERN COAL-BEARING REGION OF THE LVIV-VOLYN BASIN
1.V. Buchynska
Candidate of geological sciences, Senior Research Associate
O. M. Shevchuk

Junior Research
Institute of Geology and Geochemistry of Combustible Minerals of the National Academy of
Science of Ukraine, 3a, Naukova St., Lviv, 79060

Data are cited as to the integrated development of coal of Lyubelya field of the Lviv-Volyn Basin;
the possibilities are considered for the concentration of coal for germanium, gallium; the
information is cited concerning the distribution of toxic and potentially toxic component.

Key words: coal, germanium, gallium, toxic components, raw materials

JIpBiBChbKO-BonuHchkuii  kam stHOBYTrinbHUN Oaceiin (JIBB) 3aiimae BakiuBe
Miciie B ekoHoMimm Ykpaiau. B 6aceitni cranom Ha 01.01.2016 p. nparroano 7 maxr
BUPOOHUYOIO TMOTYKHICTIO 2,0 MiH. T Byruuis 3a pik [9]. OgHuUM 13 OCHOBHHMX
pe3epBiB MOMOBHEHHs BUA00yBHOTO maxTHOTro (Gouay JIBb € IliBnenno-3axigHuii
BYIJICHOCHUH palioH, sSikuil BKiItouae TAriiBebke 1 JIroOenbchke poIOBUINA KaM STHOTO
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Byruuist. Ilnsgxu BrockoHaneHHS (YHKIIOHyBaHHs ByrinpHOi ramy3i JIBB
IPYHTYIOTbCSI Ha €KOHOMIYHO BHUIIPaBJAHOMY 30€peKeHH1 HAsIBHOTO BUPOOHUYOTO
MOTEHIIAJly BYTUIBHOI Tady3i, 3a YyMOB, WOro OHOBJCHHS W MiABUILICHHS
e(eKTUBHOCTI (yHKIIOHYBaHHSA [6]. AKTyaJIbHUM € TIMTaHHS palliOHAJIbHOTO
BUKOPHUCTAHHS MPUPOJIHUX PECYPCIB, KOMIUIEKCHOTO OCBOEHHS BYT'UIBHMX POJIOBHIIL
Ta CYNyTHIX KOPUCHHUX KONaivH. BaxiuBo Bxe Ha cTafli NTpOBEICHHS
pPO3BIIyBaJIbHUX POOIT HA BYTrUUISA, SK OCHOBHOTO BHUJY CHUPOBHHM, IPOBOJUTH
BUBUYEHHS CYMYTHIX KOPHUCHHUX KOMNAJIWH 1 KOMIIOHEHTIB. Marepiasii reonoro-
€KOHOMIYHMX OLIHOK pOJOBHII BYIULIA, $KI NOJarOThCs Ha ekcneptusy JIK3
VYKpaiHu, MOBUHHI MICTUTH OOTPYHTYBAHHSI IIOBHOTO KOMIUIEKCHOTO 1 €KOHOMIYHO
JOLIJIBHOTO BWIIYYEHHS 3 HaJp 3araciB OCHOBHHX 1 CYIYTHIX KOPUCHUX KONAJIHH, a
TAKOX HAasABHUX Y HHMX ILIIHHUX KOMIIOHEHTIB, HA OCHOBI BHUKOPHCTAHHS ICHYIOYHUX
MIPOTrPECUBHUX TEXHOJIOT1H BUIOOYTKY 1 IEPEpPOOKH MiHEPATbHOT CUPOBHHHM 33 YMOBH
JoJIepKaHHST BUMOT OXOPOHM HAJp 1 HABKOJMIIHBOTO MPHUPOIAHOTO CEpeOBHINA
(moBkims) [8].

OG6’exToM HammMXx JOCHiKeHb € JltoGeabchke Kam’STHOBYT1IbHE POJIOBHIIIE,
pO3TallloBaHe B IiBJICHHO-3axigHIA 4dacTthHi JIbBiBChKO-BonuHcbkoro oOaceiiny. Lle
HalOUIbII 3aHypeHa dactuHa JIBB 3 MakcumanbHO mMOBHUM cTpaTUrpadiuHuM
po3pi30M, IO CKJIAJAEHUM JI€BOHCBKUMH, KaM SHOBYTUJIbHUMH, FOPCHKUMH,
KpEHASHUMU 1 YETBEPTUHHUMM BiAKIagaMu. J[eBOHCHKI yTBOPEHHs NpEACTaBIIEHI
KaBEPHO3HUMHU BallHAKaMU 1 YEpPBOHO-OypMMH BamHiIKaMu (paHChbKOro i
dbameHcrkoro sipyciB. Buiie 31 crpaturpadiuHO0 HE3T1IHICTIO 3aSraloTh BIJIKJIAAH
HUKHBOTO 1 CEPEIHbOr0 KapOOHY, K1 BIAHOCITHCS 0 TYPHEUCHKOTO, Bi3€HCHKOTO,
CEPILYXOBCHKOIO 1 OAIIKUPCHKOTO sIpyciB. BepXHs yacTHHA CEpIyXOBCHKOIO 1 HUXKHS
yacTHUHa OAlIKUPCHKOIO SIPYCIB € HAOUIbII NPOAYKTUBHUMHU Ha KaM’sTHE BYT1JUIS Ha
JIro6enbchkOoMy pOJOBUILI 1 B OaceiiHi B HijioMy. [ TnOMHA 3amsiraHHsl MPOAYKTUBHUX
BIIKIQAIB Ha pomoBumll — 657,1 m, makcumanpHa — 1517,8 M. Po3Bimani 3amacu
BYTULJIS CKIIanatoTh 522884 THc. T, B TOMY 4uCi: Oanancosi 3anacu 467147 tuc. T 3a
kareropismu B+Ci+C,; abo 89,3 %, 3abamancoBi — 55737tuc. T abo 10,7 %.
banancogi 3anacu Byriyuia mapku K ckinamarots 198073 tuc. T abo 42,4 % [7].

B nporieci npoBeneHHs po3BiayBaIbHUX POOIT HAa BYTULIS, SIK OCHOBHOTO BHUJLY
CUPOBHHH, TIOMYTHO MPOBOJUIIOCS BHBYCHHS BMICTY Yy BYTUDIl KOPUCHHUX 1
TOKCUYHUX KOMMOHEHTIB. OCHOBHHI 00cAr BUNPOOYBAIBHHX poOIT OyB
30CEepE/KCHUI Ha OTPUMAaHHS JaHUX 1100 30aradyeHHs BYTUUIA Ha TepMaHii, rami
Ta 1HGoOpMaIlli CTOCOBHO TOIIMPEHHS TOKCUYHUX 1 TOTEHI[IHHO-TOKCUYHUX
KOMITOHEHTIB [3].

Bci ByruibHi muiiactu JIro0enbChKOro pooBHIla MICTATh FrepMaHiil 1 ramiit (tada.
1). Po3noais repmanito 1 rajito B cTpaturpapiyHoMy po3pisi HepiBHOMIpHUH. binbi
repMaHi€HOCHI ByribHi miactu bz, by — y BepxHiii uacTuni pospisy, a Takox Ng® 3
BMicTaMu Oumbmie 3,5 1/T cyxoro Byruuid. HibkHA dYacTuHa — po3pizy
XapaKTEPU3y€EThCS 0TI HU3BKMMU TTOKA3HUKAMU BMICTY TepMaHito (II1acTu ng®, ng,
n7®, N7). Takuil xapakTep pO3MOAUTY Y3TOMIKYETbCS 31 3POCTaHHIM CTYMEHIO
MetamMopdi3My BIAMOBIMHO A0 TNHOWHM 3asiTaHHS, TPU 30UTBIICHHI  SKOi
CIIOCTEPIraeThCs 3HWKCHHS oTo BMIcTy [1].
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Tabmus 1.
BwmicT repManiro 1 rajito y ByTUIbHHX I1acTax moss maxTtu Jlrooenschka Ne 1-2 (3a
Marepiaramu [3])

Hﬁz&nbﬂnn I'epmanii, /T Byriyus Taniit, v/1 Byrimsa

be 0.9-6.2 2,5-158

3,63 (8) 9,16 (8)

b 04-11.7 1,8-16.6
! 3,9 (11) 6,9( 8)

. 0.9-3.9 1,6-15.8

’ 2,2 (15) 6,7 (11)

s 2,5-4.5 8,36-8,36
e 35 (2) 8,36 (1)
" 0.7-5.1 3.3-155

8 2,9 (10) 7,17 (6)
. 1,0-2.7 3.4-52
8 1,6 (3) 43 (2)
o 1,1-6,0 3.0-113
! 2,54 (20) 6,3 (14)
0,60-7,0 2.8-118
" 2,3 (18) 5,7 (13)
[Mpumitka * —A_ 70

cepeAHe 3Ha4YeHHs (KiIb—KiCTb BU3HA4.)

B miomumHHOMY pPO3NOBCIOKEHHI B Mexkax JIooOenbChKOro poaoBuIla
CIIOCTEPITAa€ThCS XBUWJICTIOAIOHMIM XapaKTep PpO3MOJUTY KOHIICHTpAlllil TepMaHiio 1
rajiro 3 MBHIYHOTO CXOay Ha MmiBAeHHUHN 3axif. Lle 3aramom mo Gaceitny criBnajgae 3
HampsiMOM  Byriieikaiii, 3riIH0 3 SKUM [IBJACHHO-3aXiJHA YacTUHA OUIbIIE
meTamopdizoBana [2].

XBUIICTIOAIOHUI XapaKTep PO3MOAUTY KOHIICHTpAIiil CIPUYUHEHUN MPOIIECOM
CeAUMEHTAIlll, SAKUH MIINOPSIIKOBAHO KOHCEAMMEHTAIIWHUM TEKTOHIYHUM pyXam,
0 MajJd BIUIMB Ha BOAHUN pPEXHUM MajaeoTopdOBULI, JITOJOTIYHY 1 QaljianbHy
MIHJIUBICTh BYTJIGHOCHHMX BIJKJIAJIB B LUJIOMY. BCTaHOBJIEHO, IO HAKOMUYEHHS
rajiif0 y BYrUlll BIAOYBA€ThCSI CHHTEHETUYHO HArpOMAa/KEHHIO BYTULIS, a JXKEPEIoM
Horo € TmTpoayKTH po3MHUBY Kopu BuBiTproBaHHs [10]. Yacti 3miHu Ta
HEPIBHOMIPHICTh PO3MOJLTY F'€pMaHII0 CBIAYUTH MPO CYTTEBUM BIUIMB KOJIUBAJIbHUX
PYXIB HE3HAYHOI aMIUTITYIH, fIKi, B LIJOMY, HE 3MIHIOBaJIM THUIY CEIUMEHTalli, a
nuuie nudepeHLiroBaIi reoXiMigHy cutyanito [2, 5].

[Ipu pocmimxenni aunsaku Jlro6enschka No 3 [3], 3a BucHOBKaMu [HCTHTYTY
ByrutbHuX eHeprotexnosorid (IBE) Hamionansnoi Axanemii Hayk VYkpainum (M.
Kuis, 2015 p.), Byriuis iactiB b1, ng, mg®, n7°, SKe IIaHYEThCS BUKOPHUCTOBYBATH
JUTSL CTIAJIIOBAHHS B €HEPTreTUYHUX IIUIAX, MOMYTHO MOKE€ BHUKOPHUCTOBYBATHUCS SIK
oKepeno TrepMmaniro. IligpaxoBaHi 3amacu repmaHilo Mo (akTUYHOMY BMICTY B
eHepreTMYHOMY BYTriull AUISIHKH «JIrobenbchka» Ne 3 mo kareropii C, ckianu
248,41T. 3anacu rajiio He MiIPaXOBYBAIUCA Y 3B 3Ky 3 BMICTOM, 1[0 3HAYHO HUXKYE
KOHIICHTpAIlil, SKI MiUISAraloTh KUIBKICHIM OIlIHII, HEPIBHOMIPHICTIO PO3MOILTY
€JIEeMEHTY B 00Cs31 MOJs MAaXTH Ta BIACYTHICTIO PO3pPO0JIEHOI TEXHOJOT1i BUJOOYTKY
rajiiro 3 Byruuis [3].

CepeniHi BMICTH TOKCHYHHUX 1 MOTEHIIMHO TOKCUYHUX €JIEMEHTIB 1O BYT1JILHUX
IlacTax MIAXTHOTO TOJIS 3HAXOASTHCS Ha PiBHI (DOHOBUX KOHUEHTpAIliil, 3HAYHO
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Hwkue ['IK 1 He OyayTh npeacTaBiiaTi HeOE3MEeKH MpU eKCIuTyaTallii pogosuina [3].
[3 3017bIIEHHSIM CTYIIEHIO MeTaMopdi3My BIIMIYAETHCA MEPEPO3NOAUT €IECMEHTIB
[10], a iHKOJIM, 3MEHILICHHS X KOHIIEHTpPAaIlIi.

Cepenni BMICTH PIJIKICHUX 1 PO3CISTHUX €JIEMEHTIB 3HAaXOJAThCS TIEPEBAKHO Ha
piBHI (pOoHOBHX a00 MarOTh HE3HAYHI BIAXWJICHHS B TOW uuW 1HIIMEK Oik. OjHAK Ciif
3ayBKUTU, IO B OKPEMHUX MPoOAX MO BYTUIBHUX IJIACTaX PIBHS MPOMUCIOBOIO
BMICTy Jocsiraioth BaHamid (bi, ng®, n7%), kobGaabT (N7), 110 MOXKYTh BBa)KaTHUCS
MOTEHITIHHO-TOKCHYHUMHA KOMITOHEHTaMu [4], OgHaK B 3arajibHIA Maci BOHU HE
nepesuiyroTs I JIK.

BucnoBok. Byrimns Jt00enbchbKkoro poaoBHIla MOXKE BHKOPHUCTOBYBATUCS IS
KOKCyBaHHS 1 OyTM NpuUIaTHUM SK CHPOBHHA IJsi BUAOOYTKY TrepMmadiio. 3a
OKpEMUMH TpoOaMH KOHIIEHTpallll Tallifo, BaHAAII0 1 KOOAJIBTY JOCATAIOTh PIBHA
YMOBHO IPOMHUCIIOBUX, aJIe HE MOXYTh BUKOPUCTOBYBATHCS Y€pe3 HEPIBHOMIPHICTb
PO3MOJILTY €JIEMEHTIB 1 BIICYTHICTh pO3pOOJIEHUX TEXHOJIOTIH BUIOOYTKY. 3araiom,
BYI'JUls pojoBuiia Oyzae 30iHEHEHE CYNYyTHIMH €JIE€MEHTaMH, KOHIICHTpaIlii
TOKCUYHUX 1 MOTEHI[IHHO-TOKCUYHUX KOMITOHEHTIB He nepeBunryoTsh ['JIK.
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METOJAUYHI PEKOMEHJIALII 1151 BABHAUEHHS NEPEBITY
TA3OJUHAMIYHUX CUTYALIN Y BYTLIbHUX BUPOBKAX B ITEPIO/I
PATITOBUX ABAPII
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[Ipn goxamizamii aBapiMHUX JAUISHOK TOBHICTIO MEPEIIKOKAETHCA JIOCTYM
MpaliBHUKIB Ta JOCHIAHUKIB JI0 30HM PANTOBUX Ta30JMHAMIYHUX SIBUI YUM
YCKJIAIHIOEThCA OLIHKA CTaHy BUPOOKHM Ta mepediry aBapii. Buxoasuu 13 aBapiiiHOi
CUTYyallli BA3HAYA€EMO ONTUMAIBHUN METOJ 400 KOMIUIEKC METOIIB JJI TOCIPKEHHSI.
Knrouosi cnosa: ByrulbHUM MIACT, aBapii y ByTUJIbHUX [IaXTax.

PEKOMEH/JIALIMU JIJIS1 ONNPEJEJEHUSI TEYUEHUS TA30JJUHAMUYECKOM
CUTYAIIUH B YTOJIbHBIX BBIPABOTKAX B ITEPHUO/] BHE3AITHBIX
ABAPUI
H.B. Bepreanckas
OOKWlOp ceojlocudecKkux HaykK
B.B. Bepreabckas
I'Y «Hayunslil IEHTp TOPHOM T'€0JI0THH, F€0IKOJIOTHH U pa3BUTHS HHPpacTpykTypsl HAH
VYkpauns», 01601, r. Kues, 6yn. Bepuaackoro 34-6
JI.U. ITuMoHeHKO
00KMOp 2€0/102U4eCKUX HAYK
NHucturyt reorexundeckoit mexanuku uM. H.C. [Tonskosa HAH Ykpaunsl,
49005, r. Anenp, yn. Cumpepononbekas, 2a
H.B. Cupas
KaHouoam 2e0102U4ecKux HayK
I'TT «YkpHaykareomeHTp»

HpI/I JIOKaJIr3alrun aBapHﬁHBIX Y4aCTKOB JOCTYIL paGOTHI/IKOB U UCCIIeJOBaTeNeH B 30HY BHC3AITHBIX
ra3oJJMHaMHUYECKHUX SBIICHUI ITOJHOCTBIO OTCYTCTBYCT, 4YCM YCIOXHACTCA OLCHKA COCTOSHUA
BBIpa6OTKI/I " TCUCHUS aBapuu. Hcxons u3 aBapHﬁHOﬁ CUTyalluu OoNpCaciisieM OIITUMAaJIbHBIA METOJ
NI KOMIIJICKC METOAO0B AJIA UCCIICAOBAHMA.

Knroueswie cnosa: erJ'IBHBIfI IJ1aCT, aBapyuH B YIOJIBHBIX HIaxTax.
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METHODOLOGICAL RECOMMENDATIONS FOR DETERMINING THE
COURSE OF GAS DYNAMIC SITUATIONS IN COAL MINING IN THE PERIOD
OF SUDDEN ACCIDENTS
N.V. Vergelska
Doctor of Geological Sciences
V.V. Vergelska

SI «Scientific Center of Mining Geology, Geoecology and Infrastructure Development of
NAS of Ukraine», Institute of Geology science of NAS of Ukraine, Kyiv, bul. Vernadskogo 34-b

L.I. Pymonenko

Doctor of Geological Sciences
Institute of Geotechnical Mechanics, NAS Ukraine

N.V. Sira
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Ukrnaukgeotsentr, Poltava, street Marshal Biryuzov 53

When locating emergency areas, the access of employees and researchers to the zone of sudden gas-
dynamic phenomena is completely hindered, which complicates the assessment of the state of
production and the course of the accident. Based on the emergency situation, we determine the
optimal method or set of methods for research.
Key words: coal seam, accidents in coal mines.

Ha pa3i npoOnema Oe3reuHoi poOOTH y BYTIBHUX IIIaXTax OCOOJIMBO aKTyallbHa,
OLlIHKA AKOi HaiOUIbII MOBHO PO3KPHUBAETHCS T'€OJOr0-T€OXIMIYHUMU MapaMeTpamH.
3BakalOyM Ha OLIHKY OKPEMHX MapameTpiB BIIOYBAIOTHCS Pi3HI 32 IHTEHCUBHICTIO,
TPUBATICTIO Ta CKJIQJHICTIO panNTOBl Tra3oAuHaMiyHi aBapii ansg OopoThOM 3
HacliJKaMyd SIKUX TPOBOJSATH KOMIUIEKC poOIT s crabumizamii  cTaHy
BYTJICTIOPOHOTO MAaCHBY.

Hacnigkamu panToBuX ra3oJiHaMIgyHUX aBapiil y ByTUTbHUX IIaXTax €:

- BUKUIU BYTULJIS Ta TIOPOJIN;

- 3aTOpaHHs y BYIJIETIOPOTHOMY MacHBI;

- BUOYXH pi13HOT IHTEHCUBHOCTI.

[TepruMu, Ta OCHOBHUMH, JiSIMH IIPH TaKUX CUTYAIlISIX — JOKaJi3allis JUISTHOK
Ta 3amo0iraHHs JOCTYIy Yy Taki 30HM aTMOC(HEpPHOTO MOBITpS W TOIIUPEHHS Y
M1J36MHUX BUPOOKAX.

[Ipu nokamnizamii aBapiiHUX JUISTHOK TMOBHICTIO MEPEIIKOKAETHCS IOCTYII
NpaliBHUKIB Ta JOCIIHUKIB JIO 30HM PAaNTOBUX Ta30JMHAMIYHUX SIBUI YUM
YCKJIQJHIOETHCS OI[IHKA CTaHy BUPOOKH Ta mepediry aBapii.

Jns uporo Hamu Oyiau po3poOJieHI Ta 3aCTOCOBaHI METOJIUKH BU3HAYCHHS
ra3oJJMHaMI4YHOTO CTaHy BUPOOKH 32 KOMIUJIEKCOM T'a30BUX MPOO BIJAMOBIIHO 10 YMOB
JIOKATI30BaHUX aBapiiHUX JUISHOK BYTUIBHUX MIaxT. Buxomsum 13 aBapiitHOl
CUTYyaIlil BU3BHAYAEMO ONITUMAJILHUN METO/ 200 KOMIUIEKC METO/IIB JIJIsl JOCIHKCHHS.

HaiiGinpmr  iHQpOpMAaTUBHUMH 3a TEOJIOTO-TEOXIMIYHUMU TOKA3HUKAMU €
HACTYIIHI:

T'azoeuii cknao nokanizosanoi eupooku (bazosuit)

[TpoTsirom 106M BiIOMPaIOTHCS Ta BaKyyMYIOTBCS MO /1Bl MPOOU 3 1HTEPBAJIOM
12 roaun (To6TO 6 TPOO) A1 BCTAHOBJICHHS CTaHy BHPOOKH (KUIBKICTh METaHYy,
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HasIBHICTb HEHACHYEHHUX BYTJICBOJHEBUX Ta3iB), JUHAMIKA 3MIHM OKpEMHUX Ta3iB
(30kpemMa MeTaHy, KHUCHIO, BOJHIO). SIKIIO NPOJOBKYIOTHCS BUKHAM (BHOYXH)
JOIIJILHO JTOJATKOBO BiiOpaTH MpoOM MPOTATOM IEpioAy BiJl BUOYXY /10 BHOYXY 3
iHTepBajoM 12 roauH JUisi BU3HAYEHHS 3MIHU Ta30BOi CKJIAJIOBOI Ta BU3HAYEHHS
rasiB, SIKi MOXKYTb IPU3BOJIUTH J0 PANTOBHUX ra30AMHAMIYHUX SBUIIL.

T'azosuil cknao eodu i3 Jj0Kaniz0eanoi eupooKku (3a HAAGHICMIO 800U y
supooyi)

[IpoTsirom n06M OgHOYACHO 3 Ta30BUMM Ipodamu BigduparoThes mo 1 — 2
npobu Boau. Bojga nae MOXKIHMBICTH BU3HAYEHHS TA30BOTO CTaHY OUIBIIOT AUISHKH.
[TpoBoaMMO MOPIBHSAHHS CKJIaay ra3iB Ta MPOrHO3YEMO MOKIIMBI CUTYallli PO3BUTKY
MU 3MiHI AKICHUX Ta KUTbKICHUX KOMIIOHEHTIB razy. OCHOBHI ra3u AJis OPiBHSHHS
aHAJIOTIYHI 3 TA30BUMU ITPOOAMHU.

T'azoeuii cknao eyzinna ma emiuwgyrouux nopio (3a ymoeu Jaoxkanizayii Ha
eéiocmani 200 — 300 m)

Skmo jokamizaris BUKOHaHa Ha Biggam g0 300 M BiI ocepenxy, s
1HOOPMATUBHOCTI JOLUJIBHO BimiOpaTH TpoOM 13 BYTUIBHOTO IUlacTa Ta/abo
BMIIIYIOUUX TOPiJI, MoOiM3y 30HU Jokamizamii. [Ipodu Bigbupatots 1 pa3 Ha no0y,
BaKyyMYIOTb.

[IpoBoIMMO TOpPIBHSHHS TAa30BOTO CKJIaAy Y BCIX TUMAX Mpod BU3HAYAEMO
HAsSIBHICTB/BIJICYTHICTh HEHACHYEHUX BYIJICBOJHIB; KUIBKICTh METaHy, KHUCHIO,
BOJIHIO, TEJi0, a30Ty, BYTJIEKUCIIOTO Tasy.

BcTanoBmoeMo 3MiHY Ta30BOTrO CKIIaay (SKIIO €) y JIOKATi30BaHIM MUISHIL.
Akmo mnoka3HUKU ONW3bKi, TO BHUPOOKA Mae€ BIAHOCHO CTaOUTbHMM cTaH. [ns
OCTaTOYHOTO 3aKJIFOUEHHS PEKOMEHIOBAaHO MTOBTOPUTH TEPEBIpKy uepes Micsib. [Ipu
30UTbIIEHH] KUIBKOCTI BYIJIEKMCJIOrO Ta3y, HEHAaCMYEHHX BYIJIEBOJHIB, TENI0 —
BUpOOKa Mae aKTUBHY CTaJll0 mepediry ra3oJMHAMIYHOI CHUTyalli, pEKOMEHIyEMO
BCTAHOBUTH MOHITOPHUHT JI0 BITHOCHO CTa0LILHOTO CTaHy.

Jlnst  mporHO3yBaHHSA PO3BUTKY Ta30JMHAMIYHOI CHUTyaiii 000B’SI3KOBO
BHBYAEMO TEOJIOTII0 Ta TEKTOHIYHI OCOOJMBOCTI BUPOOKH 3a JaHUMH MIAXTHOIO
reoJIOTIYHOT  CIY>KOM, IO JI03BOJIsI€E OLIbII  TIOBHO OXapakTEepU3yBaTH Ta
IIPOTHO3YBaTH CTaH BUPOOKH, MOXIIMBI palliOHaNbHI MIIXOAW BUPIIMICHHS JaHOI
CUTYyaIIii.

k10 MacuB MPOTATOM MicsALs (ABa €Tanu) Ma€e BIAHOCHO CTaOUIbHUIN CTaH, a
NOKA3HUKM a3y HaONMXKYIOTbCA A0 THUX SKI XapakTepHI MacuBy JO PpanToBOi
CUTyallii, MOXHa BBa)kaTHW, IO aBapis 3ynuHEHAa. B Takux BUMAAKaX Ma€ThCS
pEKOMEH Iallis MIOA0 MOJANBIIOT0 BUKOPUCTAHHS JIOKANi30BaHOI MUISSHKU IIAXTH, a
came:

- TIOBTOPUTH JOCHIDKCHHS dYepe3 MicAlb Ui MPUAHIATTA OCTaTOYHOTO
pILICHHS;

- BUKOPUCTAHHS SIK TEXHOT€HHOTO ra30BOr0 KOJIEKTOPA;

- BUKOPUCTAHHS SK TEXHOTEHHOTO Ta30BOTO KOJICKTOpA 13 TIEBHUM PEKUMOM
pobortu;

- MOKJIMBO TIOHOBUTH pOOOTY BUPOOKU;
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- JOUITBHO 3aKJaCTH HOBY BHUPOOKY Ha Biamaini He menme 200 M Bifg
JIOKaJII30BaHOI JUISTHKH, 3BaXKalOud Ha TEKTOHIYHI YMOBH 3TiHO IJIAHY TIPHUYUX
POOIT MIaXTH.

BucHoBoK.

3anponoHOBaHUI KOMIUIEKC AOCIIHPKEHb JI03BOJIsSlE BCTAHOBUTHU CTaH aBapiiHOT
BUpPOOKH, TiepeOir amapii Ta BITHOCHO CTaOUThHUN cTaH (JIKBigaIis aBapilHOL
cuTyaIllii), Ha OCHOBI KIJIbKICHOTO Ta SIKICHOTO CKJIaJly Ta30BOi CyMillll Y BiAiOpaHuX
npooax.

Ha 6as3i 3anpononosanux memooie 3anameHmosani Memoouxu.
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YK (551.7:553.98):001.8(477)
CTPATUT'PA®IYHI KPUTEPII IPOT'HO3YBAHHSI MMOKJIAJIIB
BYTI'JIEBOJIHIB B ME30-KAMHO30MCBbKHUX ®OPMALISIX YKPATHU

H.B. Macayn'

KaHOUOam 2e01020-MiHepanioiuHux HayK,
H.M. Ka6ina®

0OKMOp 2e0N02IYHUX HAYK,
M.M. IBanik?
OOKMOP 2e01020-MIHePAI0cIYHUX HAYK, npoghecop,
JI.J1. Bara®
KaHOUOam 2e0102i4HUX HAYK,

I.C. Cynpyn?

3000y8a4 KAHOUOAmMa 2e0J102I4HUX HAYK

acruryr reonoriunmx mayk HAH VYxpainu, 01601, m. Kuis, Byn. O. I'onuapa 55-6
2 VuiBepcurer Haiipo6i, kadenpa reomnorii, Yipomo, P.O. Box 30197-00100, Haiipo6i, Kenis

Ha ocHOBi po3po0ieHoi MEeTOA0IOTii CUCTEMHOTO CTpaTUrpadiqyHOrO aHali3y 3 BUKOPUCTAHHSAM
¢dakTonoriunoi 06a3u JAOBOAWTHCS 3HAYEHHsI cTpaTUrpadii SK MPOrHO3HOTO IHCTPYMEHTY MpHU
MOIITYKOBO-PO3BIAYBATLHUX POOOTAX 1 po3pOOIli BYTJIEBOJHEBUX POJOBHIN B ME30-KaiHO30MCHKUX
dbopMmariax Ykpainu.

Kmouogi cnosa: crpaturpadis, METOIM, KpUTEPii, TPOTHO3YBAHHS BYTJIEBOJHIB, HAPTOra30HOCHI
perionu YKpainu.

CTPATUTPA®OUYECKHUE KPUTEPUU [TIPOTHO3UPOBAHUS 3AJIEKEN
YIJIEBOAOPOIOB B ME30-KAMHO30MCKHUX OOPMAINAX YKPAUHDBI
H.B. Macayn!

KaHOUOam 2e01020-MUHEPAI02UeCKUX HAYK
H.H. Kab6una’

OOKMOP 2€0102UYECKUX HAVK
M.M. UBanux!

OOKMOP 2€071020-MUHEPATOSUYECKUX HAYK, Npogheccop,

JI.J1. Bara®

KaHouoam 2e0,102U4ecKux Haykx,
HN.C. Cynpyn?

couckameb KaHOUuOama 2e0102UYeCKux HAayK
' Mucruryr reonoruueckux nayk HAH Ykpaunsi, 01601, r. Kues, yn. O. I'onuapa 55-6
2 Vausepentet Haiipo6wu, kadempa reonoruu, Unpomo, P.O. Box 30197-00100, Haitpobn, Kernus

Ha ocHoBe pa3paboTaHHONH METOAOJOTUM CHCTEMHOIO CTpaTHrpaduyeckoro aHamusa C
UCIOJIb30BaHWEM  (DaKTOOrMuecKkod 0a3bl  JJOKa3bIBaeTCsl 3HAYeHHME CTpaTUrpapuu  Kak
MIPOrHO3HOT'O0 MHCTPYMEHTA MPU MOUCKOBO-Pa3BEIOUHBIX paboTax M pa3pabOTKe YriIeBOAOPOAHBIX
MECTOPOKICHHUI B M€30-KaliHO30MCKUX (popManusix YKpauHsbl.

Kniouesvie cnoea: ctpaturpadus, MeTOIbl, KPUTEPUH, IPOTHO3UPOBAHHE YTIIEBOJOPOJIOB,
He(Tera3oHOCHbIE PETHOHBI Y KPAUHBI.

STRATIGRAPHIC CRITERIAS FOR HYDROCARBON ACCUMULATIONS
FORECASTING WITHIN THE MESOZOIC AND CENOZOIC FORMATIONS IN
UKRAINE
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! Institute of Geological Sciences, National Academy of Science of Ukraine, 01601, 55-b O.
Honchara Str., Kyiv, Ukraine
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The paper discusses the importance of Stratigraphy as a prognosis tool during exploration, appraisal
and development stages of hydrocarbon fields found in Mesozoic-Cenozoic formations in Ukraine
based on the developed integrated stratigraphic analysis methodology.

Key words: stratigraphy, methods, principles, forecasting of hydrocarbons, Ukrainian oil and gas
regions.

B Kapnaro-HopHomopcbkoMmy cermeHTi TeTicy B HaTOra30HOCHHUX PETIOHAX
VYkpainu: 3axinnomy (Kapmatu, Bonuno-Iloainns), Cxignomy (JninpoBo-JloHerbka
3amaguHa) Ta lliBgennomy (IIpuuopnomop’s, Kpum, A3soBo-HopHoMopchka
aKBaTOPisi) OCHOBHI MPOJIYKTHUBHI BYTJICBOJIHEB] KOMIUIEKCHU TIOB’sI3aH1 3 BIJIKJIaJaMy
dbyHgaMeHTy Ta ¢daHepo30r ocanoBuX OacelHiB. CkiaagHa CTPYKTYpHO-TEKTOHIYHA
OynoBa IMX PETioHIB 3 MojidamialbHUMH 1 [UKIIYHUMH (POopMaIlisiMH, CKJIaJHUMU
TUIIAMU KOJIEKTOPIB Ta MAacTOK HATH 1 Tra3y 3yMOBIIIO€ HEOOXIJIHICTb CHUCTEMHOIO
cTpaturpadiyHOro 3a0e3NeueHHs TIe0JIOrO-PO3BIAYBAIBHUX POOIT 1 TEOJIOTTYHOIO
kaptyBaHHd. Crpaturpadiss € TOJOBHUM  MIATPYHTSAM s 3 SICYBaHHS
3aKOHOMIPHOCTEH MPOCTOPOBO-YAaCOBOIO PO3MIIICHHS MOKJIaAiB HadTth 1 Tasy,
OPOAYKTUBHUX TOPU30HTIB, EKPaHYIOUMX TOBII, IX CKJIagy Ta pO3MOALTY B
cTpaturpagiyHoMy  po3pi3i. Y 1ocKOHaNICHHS cTpaturpadiayHol OCHOBHU
MPOAYKTUBHUX TOBI € OCOOJMBO HEOOXITHOK MEPEIYMOBOIO Ha TEMEpilHii yac,
KOJM BUCOKOMPOAYKTHUBHI TOKJIAAN Yy OUIBIIOCTI € BUPOOJICHUMH, a MOMOBHEHHS
(GoHly MPOMHUCIOBHX 3amaciB MOXJIHMBE IEPEBAXHO 3a PAaxXyHOK JOBHBUEHHS
MEePCIEKTUBHUX Ha BYIJIEBOJHI 00’€KTIB, JOPO3BIAKH POJOBUII, BCTAHOBJICHHS
3aKOHOMIPHOCTEH cTpaturpadigyHOl MPUYypOYEHOCTI MPOAYKTUBHUX TOPU3OHTIB.

[NonoBH1 3amaui crpaTurpad@iuHux AOCHIHKEHb MPU BU3HAYECHHI MPOTHO3HUX
KpUTEpIiB — BHBUEHHS CKJIaay, OyIOBM Ta 3aKkOHOMiIpHOCTEHl (opmyBaHHs
ctpaturpadgiuyaux Tin (JriTosioro-QariaJibHUN acleKT); PO3WICHYBaHHS T'€OJIOTTYHUX
00’exTiB  (KJacu(iKaliiiHUP  acmekT); BCTAHOBJIEHHS  IPOCTOPOBO-YACOBOTO
pO3MOAUTY CTPAaTOHIB (KapTyBaJIbHUM aCIEKT); BH3HAYEHHS Yacy (QPOpMyBaHHS
reoJIOTTYHUX OO0’€KTIB (F€OXPOHOJIOTIYHUN aCHeKT), PEKOHCTPYKLIS Te0JIOrTYHOI
icTopii (reoicTropuuHuit acnekT). OcoOIMBO BaXXJIMBOIO € po3polKa (hopMaliiHUX 1
CEAUMEHTOJIOTIYHUX  MoOJeNed  MPOAYKTMBHMX  TOBL] 3a  aHaimi3oM 1
NepeiHTepIpeTalicl0 Ha Cy4acHOMY PiBHI reosioriyHoi 1iHdopmalii 11l 1eTaabHOIo
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pPO3UJIEHYBAaHHS 1 TMOIUIACTOBOI KOpENALli TMONIYKOBUX Ta PO3BIAYBAJTbHUX
CBEPJIOBHUH.

Jlns pizHoMaciiTabHOro kKaptorpadyBaHHS BIIKPUTHX Ta 3aKPUTHUX TEPUTOPIM
VYkpainu  po3po0JIeHO  CUCTEMHY  KOHLEIILIIO  [MOOYJIOBH  PI3HOPAHTOBUX
ctpaturpadgiuaux Mojened 1 cxem [2,3,5]. Taka MeTOAOJNOTISI CHUCTEMHUX
cTpaTurpadiyHux JOCHIKeHb 0a3yeThCsl Ha TMO3MINT (opMaliitHO-periospycHO-
CBITHOI IMapagurMu, 3aCTOCYBaHHS SKOi € ICTOPUYHOI HEOOXITHICTIO, OCOOJIMBO
3Ba)KAIOUM Ha BEJUKHM 0OCAT (PaKTUYHOTO MaTepiaiy, [0 HAKOMMYEHUH MPOTATOM
CTONITh  TPU  TEOJIOTO-3HIMAIBHMUX,  TOMIYKOBHX,  pPO3BIAYBaJIbHHX  Ta
eKCIUTyaTalliiHUX poOOTax Ha Pi3HI BUAM PYIHUX, HEPYAHUX KOPUCHUX KomaiuH. B
OCHOBI METOJOJIOTIi — CHemiaJbHO pO3pO0JeHI METOAWKH, 32 SKUMH JTOBEIACHO
PO3MUIbHY 3/IaTHICTh Ta 3HAYEHHS KOXHOTO METOJY: JIiTO-, 010-, IIHUKJIO-, CEHCMO-,
XEMO-, MarHiToCcTpaTurpagiyHoro, dartiaibHOrO, CEJIMMEHTOJIOTIYHOT O,
TEKTOHIYHOTO, T€0IMHAMIYHOT0, TAJIE0EKOJIOTIYHOTO, MaJIeoreorpadiqyHoro, a TaKoX
nofiiinoi crpaturpadii [4,5]. B HadrorazoHocHMX perioHax YkpaiHu mpH
cTparudikailii Me303010 1 KaifHO3010 MPEBATIOIYUM € JITOJOTTYHUM Ta reod13uuHUA
METOJIM MiJi KOHTposieM Oioctparturpadiunoro. KoxHuilt 3 mux METOAIB Ma€ pi3HY
PO3AUTBHY 3[IaTHICTh CTpaTU]iKallii 1 TOMY Ha PEriOHAIbHOMY 1 MICIIEBOMY PIBHSIX 3
METOI0 OTPUMAaHHS JCTAJIbHOI XapakTEPUCTHUKKA CTPATOHIB iX KOMIUJIEKCHE
3aCTOCYBaHHS € HEOOX1THOIO TTePEIyMOBOIO.

B Mexax HapTOra3oHOCHUX MPOBIHUINA 3aCTOCOBYETHCS BHCOKO pPO3AUIbHA
TEXHOJIOT1sl TPOBEACHHS Fe0(PI3UYHUX JOCIIKEHb 3 BAKOPUCTAHHIM KOMI'TOTEPHUX
TEXHOJIOT1. AJie TeOoJIOTIYHI Tija B IOXOBaHUX pPErioHaJIbHO-HAPTOTra30HOCHUX
KOMILIEKCaX YacTo € pi3HO(alialbHUMU, PI3HOMAHITHO CTPYKTYpOBaHHMH, 3
HEpPIBHOMIPHO TMOIIMPEHMMHU B HHUX KOJEKTOpamMu Ta (QIoigaMu, 10 3HAYHO
YCKJIAJIHIOE PO3MIU(PPOBKY T'e0JOrIYyHOI OyJ0BH 3a TEO(PI3UYHUMHU METOJaMH,
3BaKalO4YW, 10 KapOTaXHI permepd 4YacTo HE 3aBXKIU € 1HIUBITyaIbHUMH.
3aCcTOCOBYETHhCSI METOJMKAa TOOYAOBH 0a3MCHHUX cericMonpodiiiB, OpIEHTOBAaHUX B
XpecT mpocTAraHHs ¢ariaabHUX 30H, 10 JIO3BOJISIE OKPECIUTH (QalliaabHy
PI3HOMaHITHICTh (opmairiii. AJie BIKOBE JaTyBaHHS JIITOCTPATOHY MOXe OyTH
3MIMCHEHE JIMIIE TPU HAABHOCTI TMAJCOHTOJIOTIYHMX PEIITOK 1 KOpemsIis
pi3HO(daIiabHUX BIJKJIAIB IO TUIONI B 3aKPUTUX PEriOHaX MOXKE OyTH KOPEKTHOIO
JIUIIIE TIPU KOPCTKOMY OiocTpaTurpadiguHOMy KOHTPOJTI.

Po3pobka OiocTparurpadigHux 30HAJIBHUX CTaHJIapTiB 3a
opTocTpaturpadgiyHUMU 1 TapaTaKCOHOMIYHUMH TrpyraMu GayHu i Gropu, BHIIICHHS
JaTOBAaHUX PIBHIB B  SAKOCTI PETYJSITUBHUX 1 KOPEIATHBHHX OPIEHTHUPIB
cTtparurpadlyHuX JOCHIIKEHb, BU3HAUEHHA OOCSTIB, TPaHUIb PI3HOPAHTOBUX
cTparurpadlyHuX MIIPO3AUTB 3 YpaxyBaHHSIM PI3HOMAHITHUX MPOIECIB 1 MOJIN
BIJIKPMBAE MOXJIMBOCTI JeTalli3allii perioHanpHuX Imkan. B HadTo-ra3oBiii reosorii
MPEBATIOIOUUM METOJIoM OlocTtpaturpadii € mikpomnaneontosioriyauii. [lotpedba B
IIbOMY METOJII TpU CTpaTUrpadiuHuX JOCHIIKEHHSX TPOIYKTUBHHUX TOBI B
Ha(TOra30HOCHMX perioHax TOB's3aHa 3 JAeiuTOM (PaKTUYHOTO MaTepiany,
O0OMEXEHOT0 3pa3KaMu KEepHY CBEpJUIOBMH, KOHIIEHTpAIisi MIKpPOGOCHUIIH B SIKOMY
3pocTa€e Ha KiJibKa MOPSAIKIB, B MOPIBHIHHI 3 3aJUIIKAMH MaKpOOpraHi3MiB. YCHiXu
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aeTtanbHOi OlocTpaTurpadii 0caJoBHX TOBII JAPEBHIX OaceilHiB, BHYTPIIIHBO- 1
MDKOACEMHOBI 1X KOpeJslii MoB's3aHl 3 pe3yJbTaTaMd BUBYEHHS MIKPOQOCHITIH 1
Koperyerbcs iX posutto. JlerambHa crpatudikariis 1 OOIPYHTYBaHHS TPOCTOPOBO-
YacOBUX  3aKOHOMIPHOCTEH  pO3MOAUTY  ME30-KailHO30MChbKUX  (hopMalliitHuX
KOMIUJIEKCIB CeTMEHTIB TeTnyHoro Tta bopeanbHO-ATIAaHTUYHOrO MOSICIB B MeXax
VYKpaiHM TOJIOBHUM YWHOM TIPYHTYETHCS Ha BHMBYEHHI MIKPO(QOCHIIINA, 30KpeMa
dopaminipep (TIAHKTOHHMX, OCEHTOCHMX, CEKpEIIMHUX Ta arjJlOTHHOBAHUX),
HAHOILJIAHKTOHY, JWHOIUCT, TUHTUHIJ, crmoHriodayHu [4] 3a SKUMH TOOYI0BaHO
npakTHU4HO Bci OiocTpaturpadivni mkanu Kapnar, Kpumy, [Ipuuopromop’s, A3oBo-
YopHOMOPCHKOi akBaTopii 1 po3pobiieHo GioctpaTurpadidHi 30HaIbHI CTaHIAPTH.

YiIbHOIO CKIIAIOBOI0 METOJIOJIOTIT CHCTEMHOTO CTpaTurpadiyHOTO aHali3y,
noOyoBU cTpaTUrpaiuHuX MOJENEeH Ta CXeM € THMi3alid, CTPYKTypyBaHHS,
rpyMyBaHHS T€OJOTIYHUX PO3PI3iB — III€T €JIEeMEHTAPHOI OJMHUII CKIAJHOT CHCTEMHU
reochepy, B SKIA B1IOOpaXE€HO BCl MpouecH 1 MOoAll 1CTOPHUKO-TEOJIOTTYHOTO
PO3BUTKY TepuTOpii. 3a aHam3oM JiTo-0i0-cTpaturpadiyHux, (daiiaibHuX,
CEMMEHTOJIOTIYHUX KpPUTEPIiB BHUKOHAHO JIETAJIbHY CTpaTU(IKAI[i0 pPO3pi3iB;
BUJIIJICHO PI3HOPAHTOB1 (aliagbHl CUCTEMHU BIANOBIIHUX ITPOCTOPOBO-YACOBUX
PIBHIB; BHUKOHAHO aHaJI3 MOTYXHOCTEH; J1arHOCTOBAHO 1 BHU3HAYEHO IOPOJIHO-
IIapyBaTi CUCTEMH, PEUYOBMHHUN CKJIQJl Ta CTPYKTYpPY PI3HOPAHTOBHMX BiAMOBIIHOI
IeHE3W CTPaTOHIB (periospycu, CBITH, TOBINI, BEPCTBH, PUTMH, ITUKIITH).
[IpoananizoBaHO MPOCTOPOBO-YACOBE MOIIUPEHHS Ta (ariaabHi  OCOOJIMBOCTI
Ha(TOra30HOCHUX MPOIYKTUBHUX KOMILJIEKCIB.

BcTaHOBIEHO UMKIIYHICTh CEAMMEHTOrE€He3y Ha 3acajax (QopMauiifHo-
HUKIIYHOTO METOAY Ta TMaleOCeIUMEHTOJOTIUHUX PEKOHCTPYKIIH, BHUSBJICHO
MPOCTOPOBO-YaCOBY MPUYPOUCHICTh MEPEPUBIB, HE3TITHOCTEW, PO3MUBIB, HAMPIMY
MOB’SI3aHUX 3 MPOTHO3yBaHHSAM cTpaturpadiunux nactok [1, 4, 5]. Halicyrresimn
NEPEPUBH MPOCTEKYIOTHCS B 30HAX T€OMOPQPOJIOTIUHO BUPAKECHUX MAJICOMITHSITH SIK
JIOKaJbHUX, TaK 1 pErioHaJIbHUX. BCTaHOBIEHO TEpepuMBH B 30HAX PO3BUTKY
OJIICTOCTPOM, KIIHO(OPM, MIJBOAHOTO PO3MHBY MiJ MJI€I0 TEYid Ta MPOIECIB
1JIBOJTHO-3CYBHHUX, TpaBiTallifHUX IporeciB. OIICTOCTPOMH JTOCUTH IOIIMPEHI Ha
pi3Hux cTtparurpadiyaux piBHAx Kapnato-Kpumcsko-A3oBo-HopHOMOPCHKOTO
cermeHTy Ternunoi mposiHIli. Tpeba 3a3HaunTH, 10 JIETATLHUN aHANI3 CTPATOHIB
MOoKa3aB, M0, HAMPUKIAJ, B MaWKOICHKOMY, MEHUIITO-KPOCHEHCHKOMY OJITOICH-
MIOIIEHOBOMY (POpMallIfHMX KOMIUIEKCaX B SKOCTI CTPATOTHUIIIB BUJIJIEHO CY4YacHI
€po3iiiHl YTBOPEHHS, SIKI € PE3ylbTaTOM TI'€OJIMHAMIYHUX, CTPYKTYPHO-TEKTOHIYHUX
nepeOynoB. L1 sBuma nommpeHi B po3pizax maiikony Kpumy, IlpukepueHcbkoro
menbdy Ta KOHTHUHEHTAJIBHOTO CXWJy, B TIONEIbCHbKINA, OWCTPUIIBKIN CBITax,
MEHLTITOBIA Ta KpOoCHEHChbKiM cepisix Kapmar Tomo. Ha mexi cucrem kpeitma—
IMaJICOreH, NaJIEOIIEH—COIEH, €OIEH—OJIrOIEeH, OJIIOIlEH—MIOIICH, MIOIEH—
YeTBEPTUHHA CHCTEMa, MK BIJIIIJIaMU, MiABIIUIAMH, PET10APyCaMH Ta CTPATOHAMH
HIKYOTO PAHTy TPOCTEKYIOTHCS MEPEXiHI BEPCTBH, K MAIOTh CBOIO MiHEPAJIbHO-
reoxiMiuny crerudiky, 3 HUIMH TOB’si3aH1 BYTJIEBOJHEBI Ta pyaHI pojaoBuina. Bonu
MOB’sI3aHI 3 ICTOPUKO-TEONOTIYHUMH  (pa3amu  (PO3IIMPEHHS-CTUCHEHHS 3eMi,
TpaHcrpecii, perpecii, IMIIaKTHUMH, O€3KUCHEBUMH, TePpo- (Ppi3H1 TUIIK BYJIKAHIYHOT
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TISTBHOCTI) Ta 1HINI TOJISIMHA, TOINIO). 3 SCYBaHHS TPUPOAU TEPeOyTOBUNX
nepexiJHUX BEPCTB CIPHUSE€ BU3HAYEHHIO TEMIIIB, PUTMIB Ta IUKJIIB PO3BUTKY O10TH,
€ KIIOYOBOIO JIAaHKOIO TIPM BCTAHOBJIEHHI TPAaHUYHUX CTPATOHIB, KOpEJsIii
pPI3HOPAHTOBHX a0IOTUYHUX TIOAIN, OOIPYHTYBaHHI PO3MOJAUTY BYIJIEBOJHEBUX
nokJjaaiB. BaxnuBuii ctpaTurpadgiyHuii YMHHUK — II€ TMOTY)XHI KOHYCH BHHOCIB
npapidok (maneo-JlyHnaro, maneo-/lnictpa, mnaneo-/uinpa, mnaneo-Jony-KybaHni),
BCTAHOBJICHHSI PI3HOPAHTOBUX TIEPEPUBIB Ta HEY3rOHKEHOCTEH. 3’4COBAaHO, IO
JIOKaJBHUN XapakTep IMEepPepHUBIB CHPUYMHCHUA HEBEIUKHUMH BOJHUMHU TIOTOKAMH
(koHTYypUTaMU Ta CTPaTU(HOPMHUMHU MPUJOHHUMHU TEUISIMHU), €PO3IMHIUMH BpizaMu. 3
pi3HEUMU MOPQGOCTPYKTYPHUMH €JIEMEHTaMHU PIYKOBUX CHCTEM IOB’SI3aHI MACTKH
ByrieBoaHiB. HaiiOinbmni HadTOrazoBi poAOBHINA MPUYpPOUEHI IO MapriHaIbHHUX
YaCTUH KOHYCIB BUHOCY. [10Ty>KHI rMuOOKOBO/IHI OPraHOr€HHO-MIHEPAJIbHI BIKIIAU
MoB’s13aHl 3 (popMaliIMH aHOKCHUAHOTO PEKUMY OCAJKOHAKONUYEHHS, BU3HAUYECHHS
AKUX € BaroMuM cTpaTurpadiuHuM KputepieM. BcTaHOBIEHO YITKUN IUKITYHHMA
XapakTep aHOKCUIHMX IMOIN MPOTATOM KaitHO3010 — y maneolieHi (0ijokaM’ THChKHH,
KauMHCBKHUH Yac), eolieHi (0axuncapaiChKuil, KyMCbKUN).

dopMyBaHHS KPYIHUX BYTJIEBOJHEBHX Ta Mn-pyJIHUX POJIOBHUII] MOB’SI3aHO 3
Mexero eoleH — ouironeH y [laparerici. AHOKCUIHUN €Mi30]] € XapaKTepHUM IS
OJIIFOIICH—MIOLIEHOBOTO  4Yacy  (Maiikoricbka — cepist). Ilpukimagamu  Takux
BYIJICBOJIHEBUX pOAOBHIN € OaratorutactoBi Onechke, besimenne, Cy00oTiHa B
Yopnomy, Kazantunceke Ta Mmucose B A3zoBcbkoMy Mmopsix. Y Kapmnarcekomy
perioHi e kpymnHi pogosuina bopucnas, lonuna, Crac, [1xiB, Iloneni Ta iHmi.

3rilHO  pO3pOOJIEHOT CHUCTEMHOI METOAOJIOri MNOOYyAOBaHO PI3HOPAHTOBI
cTpaturpadgiyai Mojeial Ha]TorazoreHepyrounx Me30-KalHO30MChKUX BIJIKIIA/IB
(danepo3oro  YkpaiHu. BaxnuBuMm enemMeHTOM cTparurpagiyHuX MOO0yIOB €
KOpEeJsLisl, fKa Ja€ ysBJICHHS MPO MDKPEriOHaNbHI, MPOBIHLIMHI CIHIBBIAHOLIECHHS
CTpaTOHIB 1 JI03BOJISIE 3’sICyBaTH TEKTOHIYHI, CEJIMMEHTOJIOT14HI,
najgeooKkeaHorpadivyHi, TreoJWHAMIYHI Ta TIAPOJIOTIYHI MpPoOJieMH Ta CIYTye
MIIPYHTSM CTBOPEHHS 1HTETPOBAHMX MOAINHO-cTpaTUTpadiuHuX MOJENeH OKPEeMHUX
perioHiB Ta majeoOaceiHiB.
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UDC 551.3.053:004.932.2
LANDSLIDE DETECTION AND MAPPING BY GEOLOGICAL AND REMOTE
SENSING DATA
T.A. Orlenko

PhD-student
«Scientific Centre for Aerospace Research of the Earth of the
Institute of Geological Sciences of the National Academy of Sciences of Ukraine»

Information about landslides is inhomogeneous and lacking. For evaluation of the
landslide hazard within the Kaniv reservoir’s right bank a satellite radar
interferometry and geological maps were described. Landslides are caused by natural
phenomena including possibly climate change. Landslides are known threats for the
environment caused by anthropogenic influence. Landslide detection is based on the
surface displacements recorded by the two SAR-images.

Key words: landslides, Kaniv reservoir, remote sensing data, corner reflectors.

Climate change, the most serious challenge of modern times, which poses a
threat not only to socio-economic development but also to the intensification of
geological processes. Ukraine has a humid climate and turfed territory. Changes have
caused overtime precipitation and moisturizing. Moisturized clay layers achieved
critical mass and triggered the landslide process. Landslides within the investigation
territory are characterized by slow movement of rocks on the slopes with a speed of
1-7 mm year to 1-10 m per day. Feature of landslides is the preservation of contacts
between landslides and immovable rocks at their base [1]. The development of many
landslides is characterized by long-term development and alternation of periods of
temporary stabilization and periods of active development.

The right bank of the Kaniv reservoir has the stabilization geologic condition
presently. The water reservoir is located on the Ukrainian Crystalline Shield. Kaniv
dislocations, which goes to the Kaniv and Traktemiriv-Buchach blocks, separated by
the Troshchyna Graben (pic. 1).

- Lgend

Horizontal relief

Watercourse
Rivers

I Reservoirs

Pic.1. A schematic map of the Kaniv reservoir location
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Landslides are developed to gullies; they disregard the slopes of the northern
and northeastern directions, which is associated with the direction of rockfall. A
hilly-ridge relief of the dislocated fourth floodplain terrace of the Dnieper River
characterizes the Kaniv region. The reservoir has reached an equilibrium profile.
Inactive status was one landslide in 2019 according to Geoinform.

Therefore, an unfavorable change of geological structure caused dangerous for
humanity and deformation of the territory. Finding possible sliding surfaces main
aspect in the analysis of boundary conditions. If the slopes are composed of rocks, the
unstable surface layers usually activated. In this case, weakened interlayers can serve
as sliding surfaces [2-3]. It is necessary to determine the acceleration rate and the
total critical of displacements. Taking into account the displacement curve need to
predict the time of the onset of the landslide.

That’s necessary to use the benchmarking method. This method estimates the
intensity of surface erosion. It is based on the surface soil level measuring because of
landslides [4].

The method has been applied to small areas along the entire slope. In a
longitudinal slope benchmarks profile on which postings of changes measurements of
profiles of runts are put. The benchmark method is effective in estimating the number
of active landslides.

In the modern climate change, a new landslide hazard must be confronted. A
landslide can be detected with remote sensing data. To investigate landslide activity,
satellite Sentinel-1 launched in 2014 were used. With the construction of a paired
interferogram interferometric process was started. The minimum time interval
between images must stand 12 days. Synthetic Aperture Radar allows you to estimate
surface elements with a resolution of nearly 10 m. If the landslides detected by
ground data are located on wooded slopes, INSAR may not detect them in Sentinel-1
images. The low coherence of these images is due to the dense vegetation.

Precipitation, groundwater level, water consumption and solar activity are
indicators of the landslides activation. Space images make it possible to assign
landslides, allow recommendations. In addition, allow home types of degradation in
the inspection area of the pool. Geological maps and remote sensing data are
integrated into geoinformation systems to facilitate analysis and interpretation. To
conclude our research suggests that the geoinformation systems ensure functioning

the system of monitoring of the landslide.
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YJIK 553.94(553.991.4:528.813)(477)
3ACTOCYBAHHA METOAY IYJbBCYIOUYOI'O EJIEKTPOMATI'HITHOI'O

3OHAYBAHHA

.M. CxonuveHko

Kauouoam 2eol.-MiH. HAyK

C.®. Muxailsiok

B.O. IIpocusikoB
B.B. MeabHuK

JY «HaykoBuii IIEHTp TipHUYOT reosIorii, reoeKoorii Ta po3BUTKY iHdpacTpykTypu HAH
VYkpainu», 01601, m. Kuis, 6yn. Bepuaacekoro 34-6

Mertoa IIEM3 ycninHo BUKOPUCTOBYBAHO JUIsI MOHITOPUHTY CTaHy Ha(ToBUX poaoBuil. OCHOBHE
3aCTOCYBaHHS METO/]l 3HAMIIOB Mij Yac MOUIYKY i pO3BiKM POAOBUIL BYIJIEBOJHIB, 30KpeMa 100pe
3apeKOMeHIyBaB ce0e i yac TOCTiKEHHS Ta 3aBipeHHs BU00YTKY Ta3y Ha BYTUIbHUX OacelHax.
Merton IIEM3 nae 3Mory He TiJIbKM BCTAHOBJIIOBATU MICIS CKYIYEHHS ra3y B MeXax BYTUJIbHOI'O
IIJJACTa YX BYIVIETIOPOJIHOIO MACHUBY, a 1 BUSABIIATH JIKEPEIIA ra3y B HUX.

Knwouoei cnosa: meron IIEM3, ByrneBomHEBI KOJEKTOpPH, TIa3 BYIUICMIOPOJAHUX OaceilHiB,
MOHITOPUHT CTaHy Ha()TOBHX POJIOBHILL.

NPUMEHEHUE METOJA ITYJbBCHUPYIOIIOT'O JIEKTPOMAT'HUTHOI'O
3OHANPOBAHUSA
N.M. Cxonn4eHko
Kauouoam 2eo.-MUuH. HayK
C.®. Muxailsilok
B.A. IlpocHsikoB
B.B. MeabHuK

I'Y «Hayunblil IEHTp TOPHOM T'€0JIOTMH, TE0IKOJIOTUU U pa3BUTHs UHPpacTpykTypsl HAH
VYkpauns», 01601, r. Kues, 6yn. Bepuaackoro 34-6

Mertoa [I9M3 ycnenrHo ucnoiab30Bajcs sl MOHUTOPUHTA COCTOSIHUS HEPTSIHBIX MECTOPOXKIACHUI.
OCHOBHOE MPUMEHEHUE METO]I Hallles MPH MOUCKE U Pa3BeAKEe MECTOPOXKJIECHUHN YIIIE€BOIOPOAOB, B
YaCTHOCTH XOPOIIIO 3apeKOMEH /10BaJl ce0sl PU UCCIIeI0BaHUU U 3aBepKe JOOBIYM I'a3a Ha YrOJIbHbIX
Oacelinax. Metonq TOM3 no3BosseT He TOJIBKO YCTaHABIMBATh MECTa CKOIUIEHHUS Ta3a B Ipejaesax
YTOJILHOTO TUIACTa WM YTJIEIOPOTHOIO MacCuBa, a U BBIBIATh HCTOYHHUKH r'a3a B HUX.

Knrouegvie cnosa: meron [19M3, yrineBogopoaHbie KOJJIEKTOPHI, Ta3 YIIEMOPOIHBIX OacCEHHOB,
MOHHUTOPHUHT COCTOSHUS HE(YTAHBIX MECTOPOXKICHHH.

APPLICATION OF PULSING ELECTROMAGNETIC PROBING METHOD
I.M. Skopychenko
S.F. Myhailuk
V.O. Prosniakov
V.V. Melnyk

SI «Scientific Center of Mining Geology, Geoecology and Infrastructure Development of
NAS of Ukrainey, Institute of Geology science of NAS of Ukraine, Kyiv, bul. Vernadskogo 34-b

The PEMS method was successfully used to monitor the state of oil fields. The main application of
the method was found in prospecting and exploration of hydrocarbon deposits, in particular, it
proved itself well in the exploration and verification of gas production on coal basins. The TEMS
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method allows to establish not only places of gas accumulation within a coal seam or coal-bearing
massif, but to identify sources of gas in them.

Key words: PEMS method, hydrocarbon collectors, gas of coal basin, monitoring of the state of oil
fields.

3HauyH1 AOCIIKEHHS, MPOBEICH] i Yyac po3po0JIeHHsI Pi3HUX KOJEKTOpPIB, HE
JAal0Th BHUEPHHOI 1HGOpMaIlli MOA0 IXHBOTO THITY, JPKEpena rasy Ta HUIAXIB HOoro
HAJXO/KEHHS 10 KOJIEKTOpa.

[IpoBeneni T€0I0TOPO3BIAYBAIbHI POOOTH Tij Yac BU3HAYCHHS TEKTOHIYHUX
NOPYIIEHb PI3HUX CTYIEHIB BU3HAYaTh MOXJIMBI IUIAXU Mirpamii. OCKUIbKH caMi
MOPYIIEHHS MOXYTh BIJIIpaBaTH poOJib SK Ta30BUX KaHaIIB, TaK 1 Ta30TPHUBIB,
JITOJOTIYHI XapaKTePUCTUKHU MOPIJ € BKpa MOTPIOHUMHU.

Metonx  mynbCyruoro  enekrpomarsitHoro  3onayBanHs  ([IEM3) e
MOJU(MIKAIIEI0 METOJy MEpPEXiIHUX MPOIECIB 13 PO3MMUPEHUMH MOKIUBOCTIMHU
cucTeMu 30y/KeHHs1 — peectpallii. Di3udHI OCHOBU METOAY JI€TaJbHO BHUKJIA/ICHI B
npaigsx (Punuyk, Ckonnuenko, 2003 p., ®unuyk, Ckonuuenko, Hosukos, 2003 p.,
Ckornmyenko, @inayk, 2015 tomo). Metox [2, 3] xapakTepu3yeTbecsi HE TIIBKU THM,
110 32 YaCOM MPUXOJy €JIEKTPOMArHITHOI XBUJIl BU3HAYAIOTHCS TJIMOWHU JIKEpe, a i
JNESKUMHM IHIIMMUA TEXHOJOTIYHUMHU ocobmmBocTsMU. [lomepiie, BHMIprOBaHHS
MIPOBOJATHCS B MPSAMIA 1 3BOPOTHIN MOJSIPHOCTSAX. BusBUIIOCS, IO BUMIPIOBAHHSA
BIJIPI3HSIOTBCS OAHE BiJ OJHOrO 1, 3a HAIIMM MPUNYIIEHHSM, CaM€ y 3BOPOTHIM
MOJISIPHOCTI OLIBIIIO0 MIPOIO BioOpaxkatoTh HaBeaeHe MarHiTHe noje. Meroa [TEM3
YCHIIIHO BUKOPHUCTOBYBABCS JUISi MOHITOPUHTY CTaHy Ha(TOBHUX pPOJOBHUIL Y
Tartapcrani. Ha puc. 1 mokaszani pe3ylbTaTd TaKOr0 MOHITOPUHTY Ha OJHOMY 3
POJOBUINl MiJl Yac JOCHIPKEHHS CEHCMOXBWJIBOBOTO BIUIMBY JUISl IIiJABUIIECHHS
HadroBignanus cepanoBuH (Kepumos, 2000). Bugno, mo 3 mouyaTkoM poOoTU
BiOpaTopiB JE€Hb BiA JHSA BIAOYBA€ThCS 3OUIBIICHHS IHTCHCHUBHOCTI CKJIQJIHHMKIB
€JIEKTPOMATHITHOTO TOJIsI HA MOBepxH1 3emiii. BUkoprcTtanHs BUMIpIOBaHb METOJIOM
ITEM3 n71s1 KOHTPOJIIO 32 3MIHOIO HAMPYKEHOT'0 CTaHy CEPEIOBUINA 3aCBIAYMIIO CBOIO
e()eKTUBHICTh HacaMIlepe]] 3aBJIIKH TOMY, 1110 MIBUAKICTb €IEKTPOMArHiTHUX XBUJIb Y
CepelOBHUILI HalBUILA. 3MIHU B CepeloBULIl (DIKCYIOTHCS B PEXHUMI PEabHOTO Yacy
(nsxoBckuit, ®unuyk, Cexaues, 2007, 2009).

Puc. 1. 3mina inTeHcuBHOCTI mapameTpiB IIEM3 y nporieci JOBroTpuBainx I0CHTIKEHbD
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YHacmaok OaraTopiyHUX JOCHIIKEHb MH BH3HAUWJIM, 10 HE TUIBKH MaJi
HOTY>KHOCTI €JIEKTPOMArHiTHOTO CHUTHAly 3[aTHI JocsaraTd Beiukux rimoud [1]. He
MEHIIIy POJib Bifirpae i1 yac 30y/DKEHHS CUTHalTy. Tak, Ha OJHIN 31 CBEPAJIOBHH Y
mporieci OypiHHS CTanacs aBapisi, IPUUIOMY MaKe i 9ac JOCSITHEHHS il MPOEKTHOT
rmubuHn. g 11 ycyHeHHs MOTpiOHO ummano vacy. Ha ycTi CBepAJIOBUHH MU
MPOBENU JIOBIOCTPOKOBI BHMipIOBaHHs. B i1HTepBami TIMOMH 3aliiraHHs MOPina
KIHOBCBKOTO 1 TAIMMHACHKOTO BIKY Maie BIPOJOBXK yChOTO Yacy BHUMIPIOBaHHS
HEMae€ >KOJHOT aHOMaJii, sika Ma€ BiAMOBIAAaTH HadToBOMYy Iuiacty. OMHAK KEepH 3
Ha(TOHACHUYEHUX MICKOBHUKIB 13 3a3HAUYEHUX TOPU30HTIB OyJO MITHATO JO aBapii.
Tomi Oyno 3BEepHYTO yBary Ha NepIli 4YacH BCTYMY €JIEKTPOMArHiTHUX CHUTHAJIIB
(iHTepBall yacy MokazaHUW CTPIIKaMH Ha pHC. 2a) 1 MOOyA0BaHO PO3pi3 caMe IbOTO
iHTepBainy (puc. 26). MokHa 3ampoNOHYBAaTH Pi3HI BapiaHTH TIyMaud€Hb, aje MU
BBa)Xa€EMO, IO HAWIMOBIpHIIIE HJIEThCA MPO TE, IO JOBKULIS Ma€ BJIACTHUBOCTI
BUOIpKOBOCTI. T1IbKM CUTHAJIM MaJjoi MOTY>KHOCTI «IIPOMYCKAIOThCS», ajle BIIPOIOBK
JUIIE HEBEJIMKOro BiJipi3ka yacy. ToJi CTa€ 3pOo3yMiJIUM, YOMY CUTHAIA BEJIMKOT
MOTY>KHOCTI HE 30UIBIIYIOTh TJIMOMHM €JIEeKTPOMArHiTHUX JOCHIIKEeHb, $K 1€
nepeadoavyae OUIBIIICTh JOCIIIHUKIB.

a) 170

1751

1720
5) 1724

1728

YMOBHI NOZHAYEHHA!

1 - geTanbHi po3pizn No BigKnNanax OEBOHY;
2 - WHana IHTEHCUMBHOCTI ENEKTPOMArHITHMX NapameTpie y %

Puc. 2. Pesynbratn enexrpopossiaku [IEM3 (TEM3) y Touri ycrs cBepAIOBUHH

[ B moganpmux poboTax miJ 4ac MOMIYKY W PO3BILAKK POAOBHUIL BYTJIEBOJHIB,
BUKOPUCTOBYIOYM  HAKONMMYEHWUW  JIOCBI  YCTAHOBJEHUX  CIIIBBIJHOILIEHb
€JIEKTPOMATHITHUX aHOMAaJIiH 1 MOJIB HAPYXEHb, MU 3MOTJIM YTBEPAUTHUCS B AyMIIL,
110 IOJIsl HAMPY>KEHb BIAIPAIOTh 1ICTOTHY POJib y (OpMYyBaHHI POJAOBUIII.
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ITix yac mocmimxkens Ha ToMalmBChKIA AUISHIN H IUIAHII B MEXXaxX MIAXTHOTO
noyist maxtu iM. O.@. 3acsaapka JloHenbKkoro 0aceiHy BHU3HAUECHI MOXKIIMBI IUISXH
MIrpailii rasiB i3 riauOWHHU. 3a pe3yibTaTaMu BCTAaHOBIICHO, 1[0 HAKOIHUYEHHS Ta3iB
BiJI0yBa€ThCsl MOCTINHO. [IpUpoaHiI KONEKTOpU YTPUMYIOTh HOTO JIOTH, AOKH THUCK
3BEpXy BHIIMKA BiJl HOro BHYTPIMIHBOrO. Y pasi MEpPEeBUIIEHHS THUCKY BHIIE
MOXJIMBOIO Ta3 MIIpy€e€ Bropy IO TPIIMHYBAaTUX 30HAX 1 HAKONMUYYETHCS B
JOIMYCTUMHUX KUIBKOCTSIX B IHIIUX KojiekTopax. [lomiOHUM 4MHOM ra3 30MpaeTbes y
BYTUTbHUX IJIACTaX.

Le#t npuknazn 3actocyBans meroay [IEM3 nemMoHCTpye MOXKIUBOCTI METOIY
HE TIJIBKH IT1JT YaC YCTAHOBJICHHS MICITh CKYITYCHHS Ta3y B MEXaX BYT1LJILHOTO IJIacTa,
ajyie i BUSABJICHHS KOJEKTOPIB y BYIVICTIOPOJHUX MACHBaX Ta 3HAXOIDKEHHS JKepesa
ra3y, 30Kkpema il IJIMOMHHOTO.

BucnoBku. OCHOBHE 3aCTOCYBaHHS METOJl 3HAWIIOB IMIJ 4Yac MOIIYKY W
PO3BIJIKM POJIOBHUIIl BYTJIEBOAHIB, 30KpeMa J100pe 3apeKOMEH]IyBaB cede METO[| Mij
yac JOCIIPKCHHS Ta 3aBIpEHHSI BUJIOOYTKY ra3y Ha BYTUIbHUX OaceiiHax Ykpainu u
CILIA.

Meton [TEM3 nae 3Mory He TUIBKM BCTaHOBIIOBATH MICISl CKYITYEHHS razy B
MeXaxX BYTUIBHOTO TUTACTa YU BYTJICTIOPOJHOTO MAaCHBY, a W BUSIBJISTH JKEpeIia razy
B HUX.

3Bakaloyd Ha BHINE BKa3aHe, 3 BUKOPHUCTAHHSIM JIaHUX TMPO TEKTOHIYHI
MOPYLIEHHS Ta JITONOTT4YHI 0cobnmBocTi Metoa [IEM3 e HaitiHhopMaTUBHIIIUM Tij
9yac BU3HAYCHHS MOTEHIIAY Ta MUISHOK IS 3aKJIalaHHs CBEPJIOBUH Ha BHI00YTOK
rasy.

Meron IIEM3 3acBinuuB BHCOKY €(EKTHUBHICTH IIiJl Yac MOMIYKIB 1 PO3BIAKU
POJIOBHUILl BYTJIEBOAHIB SIK y TPAAULIAHUX, TaK 1 HETPAAMIIHHUX KOJEKTopax. 3a
pe3yibTatamMu JO0CIHIPKeHh MOXKHA BHU3HAYaTH KaHaJIM MIrparlii ra3iB 13 TJIMOUH Ta
JIOBOJIMTH, 1110 HAKOTIMYCHHS T'a31B B1I0YBA€THCS TOCTIHHO.
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Y JIK 528.8:550.8:553.81
3ACTOCYBAHHS MATEPIAJIIB BAT'ATO30HAJIbHOI KOCMIYHOI
3MOMKHU ITPU MMOIITYKAX IOXOBAHUX IHTPY3UBHUX CTPYKTYP
B.€. ®ininoBuy
KaHouoam 2e010214HUX HAYK
A.J'. Muuak
KaHouoam 2e010214HUX HAYK
P.M. llleBuyk
KaHouoam 2eo02iYHUX HayK

Y «HaykoBuii IIEHTp a€pOKOCMIYHUX JIOCITIKEHb 3eMJIi
[actutyty reonoriuanx Hayk HAH Ykpainny, 01054, m. Kuis, Byn. O. 'onuyapa 55-6

1O.B. I'eiiko

JIT “Yxpaincbka reoyiorivHa KoMmnaHis™
02088, Ykpaina m. Kuis, npoBynok ['eodizukis, 10

B po0oTi po3risiHyTO METOAMYHI 3aca i 3aCTOCYBAaHHS Cy4yaCHUX MarepiajliB KOCMIYHUX 3HIMaHb
(y TeruioBoMy, pajioyioKaIliiHOMY Ta iH. Jiana3oHax) y KOMIUIEKCI MOITyKoBUX poOiT. Ha ocHoBI
aHaJli3y BUSIBJICHUX TEMIIEPAaTypHUX aHOMAaliil, CTPYKTYpPHOIO JeHIM(pPYyBaHHS 1 CTPYKTYPHO-
reoMopoJIOTiYHOr0  aHalli3y MHPPOBHX MOJCICH MICIEBOCTI TMPOTHO3YEThCS  IOJOKCHHS
[IOXOBAaHUX IHTPY3UBHUX TUIL, B T. Y. 1 MOXKJIMBUX MPOSIBIB KIMOEPJIITOBOTO MarMaTH3My.

Kniouosi croea: Garato3oHanbHE KOCMIYHE 3HIMAHHS, TETUIOBA aHOMATIsI, IHTPY3ii, aIMa30HOCHICTb.

NMPUMEHEHUE MATEPUAJIOB MHOT'O30HAJIbBHOU KOCMUYECKOMN
CBEMKMU IIPA IOUCKAX IIOTPEBEHHBIX UHTPY3UBHbBIX CTPYKTYP
B.E. ®uaunnoBuy
KaHouoam 2e0/102U4eCcKux HayK
A.I'. Mbruak
KaHouoam 2e0/102U4ecKux HayK
P.H. llleBuyk

KaHOUOam 2e0102U4eCcKux HayK
I'V «Hay4Hblil IEHTp a3pOKOCMHUYECKUX HCCIEN0BaHUI 3eMiIu MHCTUTYTa re0JI0rH4eckux HayK
HAH VYxpaunsi», 01054, m. Kues, yi. O. I'onuapa, 55-6
10.B. I'eiixo
I'lT «YkpanHCKast Te0I0ru4ecKasi KOMIaHusD
02088, Ykpauna r. Kues, nepeynok I'eopusuxos, 10

B pabore paccMOTpeHbl METOJMYECKHE OCHOBBI TNPUMEHEHHUS COBPEMEHHBIX MaTepUalIoB
KOCMUYECKMX CBEMOK (B TEIJIOBOM, DPaJMOJIOKAlMOHHOM W Jp. AHAarna3oHax) B KOMILIEKCe
MOMCKOBBIX paboT. Ha ocHOBe aHanmm3a BBISBIEHHBIX TEMIIEPATYPHBIX aHOMAJHH, CTPYKTYPHOTO
nemupUPOBAHKS U CTPYKTYPHO-TEOMOPGHOIOTHIECKOTO aHaIn3a MU(PPOBBIX MOJIENEH MECTHOCTH
MIPOTHO3UPYETCS MOJIOKEHHE MOTPeOCHHBIX UHTPY3UBHBIX TEM, B T. Y. U BO3MOKHBIX MPOSBICHUN
KMUMOEpIIMTOBOrO MarMaTu3ma.

Knwouesvie cnosa: MHOTO30HaNbHAas KOCMUYECKash CbEMKa, TEIUIOBas aHOMalus, HWHTPY3UH,
aJIMa30HOCHOCTb.

APPLICATION OF MULTISPECTRAL SPACE IMAGE DATA FOR SEARCH OF
BURIED INTRUSIVE STRUCTURES
V.Ye. Filipovych
Candidate of geological sciences
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Yu.V. Geiko

SE "Ukrainian Geological Company"
02088, Ukraine, Kyiv, lane Geophysicists, 10

This paper reveals methodical bases of application of modern materials satellite imagery (in
thermal, radar and other ranges) in a complex of search works. Based on the analysis of the detected
temperature anomalies, structural interpretation and structural-geomorphological analysis of digital
elevation models, the position of buried intrusive bodies, including possible occurrences of
kimberlite magmatism is predicted.

Key words: multispectral space image data, thermal anomaly, intrusions, diamond bearing.

Komrmnekc MetoniB 1 mpuiloMmiB 1HTEprpeTalli CymyTHUKOBUX 1 Ha3eMHUX
JaHUX TPU TONIyKaX aJIMa30HOCHHUX CTPYKTYP HaMH AETaIbHO PO3TISIHYTO B POOOTI
[1], a TeopeTHUKO-METOUYHE OOTPYHTYBaHHs B poboTax [2-3]. JlocBin 6aratopiuHux
MONIYKIB MPOSIBIB KIMOEPIITOBOrO BYJIKaHI3MYy IIOKa3aB, IO TEIUIOBA KOCMIYHA
3MOMKa MOXXE YCIIIIHO 3aCTOCOBYBATHCh NP BHUSBICHHI MOXOBAaHUX IHTPY3UBHUX
T1J1, 32 PaXyHOK TETIOBOTO MOTOKY Y 30HAaX MiABUIICHOI (IIFOIIOMPOBITHOCTI TOPHUX
nopig. 3 1HIIOT cTOpoHH, Marepianu [J[33 [arTh MOXKIMBICTH aHaNI3yBaTH
NEPCTIEKTUBHI TEPUTOPIi, SIK 3a JOMOMOTOI0 TPATUIIHHOTO T€0JOT0-CTPYKTYPHOTO
nemu@pyBaHHS KOCMIYHUX 3HIMKIB, TaK 1 Ha OCHOBI, BIJJHOCHO HOBHX METO]IIB
aHanizy uudpoBux mozeneid micueBocTi (penbedy). B nmaniit pobGoTi poOuThCS
crpo0a y3araJibHEeHHS 3aCTOCYBaHHS MaTepialiiB 0araTo30HaIbHOI KOCMIYHOI 3HOMKHU
Py TIONIYKaxX I[IOXOBAaHWX IHTPY3WBHHX CTPYKTYp Y BHIJISAI  METOIHKO-
TEXHOJIOTTYHOT CXEMH SIKa BKIIIOYAE IEKiJIbKA €TariB-0JI0KIB J0CIiKEeHb (pHc. 1)

Ha nepmomy, nmonepennboMy etami (I) craBisTbes 3agadi CymyTHHUKOBOTO
MOHITOPHHTY MONIYKOBUX TUIONI. [IpOBOAMTHCS OIliHKA MOKJIMBOCTEH 3aCTOCYBaHHS
CYIYyTHUKOBHX 1 HA3€MHUX IUCTAHIIINHUX JaHUX. AHAJI3Y€ThCS HasiBHA T'€OJIOTIYHA
Ta reodizuuna iHpopmailis. [[0JTOBHUMU 3aBJaHHSMU MEPIIOTO eTany € (popMyBaHHs
0a3W JUCTAaHIIMHUX 1 TEMAaTUYHUX JaHUX Ta 1X TmomnepenHs oOpoOka. Jlms
MOHITOPUHTY TOBEPXHEBUX TEMIIEPATyp CKJIAA€ThCA BIAMOBIIHUNA YacCOBUU Psi
nuctaHiiaux nanux. Ha ocHoBi pagapuux nanux (SRTM, ASTER a6o Sentinel)
dopmytorbest  1udpoBI  Mojaeni MiceBocTi  (penbedy). 3aKiHUYEThCS — CTafis
po3pookoro 6a3zoBoi I'TIC 3 HabopoM 11apiB, 1MI0 BKIKOYAIOTh JUCTAHIIHI, TEMAaTUYHI
1 TonorpadivHi JaHi.

Ha apyromy (II), B1acHe 0CHOBHOMY, poOOYOMY €Tari BUKOHYETHCS T'€0JIOT0-
CTpYKTypHe nemmdpyBanus (iHTepnperais) ganux J[33. [lapanenbHo oOpoOIsIOTh-
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Kopekuis meToanku

PopmMmyBaHHA 3BeaeHOl TemaTnyHoi NC

KapTa nporHo3Hux nowykoBux o6'ekTiB
Ha OCHOBI iHTepnpeTauii gaHnx 33

AWCTaHUIMHKMX aaunx [ |mogenein micuesocti (penbedy)|| Temarmunmx panumux
l |
Monepenns 06po6ka AUCTAHUINHNX OAHNUX MNMonepeaxna o6pobka TeMaTUYHUX NAHKX
1 1 1 1 1
Feomerpuynal| Pagiomerpuyne | | ArmoccepHa Bekropu3auis aaHmx PopmyBaHHA
KOpeKuis KanibpysaHHs KOpeKuis nonepegHix gocnigxens| | 6asosoiric
____________________________________________________________________________ .

Pucynok 1. MeToauKo-TEXHOJIOTIYHA CXeMa 3aCTOCYBaHHS CYITyTHUKOBUX JaHHUX IPH TOITYKax
MMOXOBaHUX 1HTPY3UBHHUX CTPYKTYP.
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Csid TEIUIOBI KaHadu CYMYTHUKOBOI 3HOMKHM 1 OyAyeTbcs KapTa pPO3MOJILTY
MMOBEPXHEBUX TeMIepaTyp. BualMiOThCs aHOMaIbHI JUISTHKA — TTOBEPXHEBOI
TeMIIepaTypHu.

Ha ocHOBI cCHOUIBHOTO aHami3y JMAaHUX CTPYKTYpPHOTO Jemu@pyBaHHS 1
IJIACTUKH pebeda HaMIYaroThCS MOXKIIMBI MICISI BUHOCY, IIJISIXW TIEPEHOCY 1 MICIIA 1
BTOPUHHOI aKyMYJIsillli pPEYOBUHU, NPOTHO3YETHCS TOJIOKEHHS MEPCHEKTUBHUX
TUISHOK i1 TIONIYKIB PO3CUITHUX POJOBHUIN. 3aKIHUYETHCS €Tal CKIIAaHHAM
NONepeIHbOT KapTH MPOTHO3HUX 00’ €KTIB.

Ha tperbomy erami (III) Ha TecToBMX AUISHKAX 3IMCHIOIOTHCS IOIHOBI
3aBipKOBi poOOTH, Oe3MmocepeTHFO Ha MICIIEBOCTI, MOTIEPEIHI PIIICHHS YTOUHSIOTHCS.
3aCcTOCOBY€EThCSI T0JIbOBA MpOQIIbHA TEIJIOMETPIs, BHUKOHYETbCS TEMJIOBa 1
MyJIbTUCIIEKTpaidbHa acpo3iiomka 3 BITJIA, ocoOMMBO y HEIOCTYTHUX MJI1 HAa3€MHUX
MapmpyTiB  MicgX. [IpoBoauThcs Bajijaiis 3ampolOHOBAHOI METOJMKH 1
pe3yabTatiB AemudpyBaHHs, BHOCATHCS HEOOX1/IHI KOPEKTUBH.

Ha wd4erBepromy, y3aranbHiorouomy etami (IV), npoBoauThCcs KiHIEBa
1HTepHpeTallisi OTPUMaHUX JaHUX, PO30paKOBKa BUSBJICHHX TEIUIOBUX aHOMAJIN 3a
AHTPOIIOTCHHUM (PAKTOpPOM, HAMIYalOThbCAd MEPCHEKTUBHI AUISHKU 1 O0’€KTH s
MIOCTAHOBKHU JCTAIILHUX T€0JOro-reoizsuuHux 1 0ypoBux pobit. Po3pobiserbes i
HanoBHIOETbC TemaTuuHa ['IC, sik ocHOBa Il MOJAJIBIIOTO HAKOIMMYEHHS JaHUX
MOHITOPUHTOBUX JOCIIJI?)KEHb.
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YK 553.8:553.981
MNEPCIIEKTUBHU OCBO€HHSA BOJOPO3YNHEHUX I'A3IB SIK
JOAATKOBOTI'O J’KEPEJIA BYT'JIEBO/IHIB
H.I1. XOBAHEIIb
acnipanm

IBano-®dpaHKiBCHKUI HAIlIOHATHHUN TEXHIYHUHN YHIBEpCUTET HAPTH 1 Tazy,
M. IBano-®pankiBcrk, Kapnarceka 15, 76019

Iatepec mossraB y Tomy, moO MOCHITUTH 1HO3EMHHUH JOCBI OCBOEHHS BYTJIEBOJIHEBHX
BOJIOpPO3UMHEHUX Ta3iB. [IpoaHanizoBaHa 3MiHA PO3YMHHOCTI METaHy 3 TJIHOMHOI i1 TPhOX
TCOJIOTIYHUX CHUTyalid. BwumineHi KOMIUIGKCM 3 KOHIUI[IWHUM BMICTOM BYTJICBOJHEBUX
BOJIOPO3YMHEHHUX Ta3iB B 3aXiTHOMY Ha(TOTa30HOCHOMY perioHi. BcTaHOBIEHI OCHOBHI MPOOIeMH,
10 MOKYTh BUHHKHYTH B TIPOIIECi pO3pOOKH BYTJICBOJHEBHX BOJIOPO3UYMHEHHX Ta3iB.

Knouoei crosa: BOTOpO3YMHEHHH ra3, METaH, TEOTCPMIUHUI IPaJIi€HT, Fra30HACHYCHICTb.

MHNEPCIIEKTUBbBI OCBOEHMUSI BOAJOPACTBOPEHHBIX I'A30B B KAYECTBE
JOMMOJIHUTEJBHOI'O HCTOYHHUKA YIJIEBOJOPO/I0B
H.II. XoBanen
acnupaum

HBano-®paHKOBCKHIA HAIIMOHABHBIA TEXHUUYECKHI YHUBEPCUTET HE(TH U Ta3a,
r. Bano-®pankoBck, Kapnarckas 15, 76019

WuTepec 3akirovancss B TOM, 4TOOBI UCCIIEIOBATh 3apYOEKHBIN OIMBIT OCBOEHUS YIIIEBOJOPOIHBIX
BOJIOPACTBOPEHHBIX Tra30B. [IpoaHanu3upoBaHHOE WU3MEHEHUE PACTBOPUMOCTH METaHa C TIIyOMHOMU
JUISL TPEX TEOJOTMYECKUX CUTyaluuid. BbIIeneHHbl KOMIUIEKCHl ¢ KOHIAUIMOHHBIM COACpPKAHUEM
YIJIEBOJOPOAHBIX  BOJOPAaCTBOPEHHBIX Ta30B B 3alagHOM  He(TEra3oHOCHOM  PETHOHE.
YcTaHOBIEHBI OCHOBHBIE MPOOJIEMBI, KOTOpPbIE MOTYT BO3HHUKHYTH B TIpolecce pa3paboTKu
YTJI€BOIOPOAHBIX BOJIOPACTBOPEHHBIX I'a30B.

Knrouesvie cnosa: BOMOpacTBOPEHHBIN Ta3, METaH, T€OTEPMUYECKON TPAHEHT, Ta30HACHIIIEHHOCTD.

THE PROSPECTS OF DEVELOPMENT OF GASES DISSOLVED IN WATER
AS AN ADDITIONAL SOURCE OF HYDROCARBONS
N.P. Khovanets

PhD student
Ivano-Frankivsk National Technical University of Oil and Gas

Ivano-Frankivsk, 15 Karpatska St., 76019

The interest lies in studying foreign practices of development of hydrocarbon gases dissolved in
water. The change pattern of methane solubility versus depth is thoroughly analyzed through three
geological situations. The complexes with commercial content of hydrocarbon gases dissolved in
water are identified within the Western oil-and-gas-bearing region. The issues that emerge while
developing the very gases are determined.

Key words: gas dissolved in water, methane, geothermal gradient, gas saturation.

ByrneBosiHeB1 ra3u, po3uMHEH1 y MJIACTOBUX BOJAX, € MOTEHIIHHUM JIKEPEIOM
ra3oBOi CUPOBMHH. IX 3aranbHi 3amacu Ha Teputopii kpain CHJI owuinrorotscsa B (1
+4)-10"® M3, Tomi fK 3aranbHa KUIBKICTH PECYPCIB BOJOPO3YMHEHOTO Tasy B
MIJ36MHUX BOJAaX Yy MEXax oOcaJoBuUX OaceilHiB Mo ychoMy cBity y 115 pa3sis
MEPEBUIIYE PECYPCH TPATUIIIMHOTO TPUPOIHOTO razy [1].
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Po3unHenuii ras, npeACTaBICHWW TOJOBHMM YMHOM METAaHOM Ta HOIO
rOMOJIOTaMH, MICTUTBCS B IUJIACTOBUX BOJaXx HA(TOTa30HOCHUX KOMILJIEKCIB.
KoHueHnTpaniss ByrfieBOJHEBUX Ta3iB Yy IUIACTOBUX BOJax HAaPTOra30HOCHUX
KOMILIEKCIB KOJMBAEThCA BiJ coTHX moneit 1o 10 m3/M3, y neskmx BUmaakax 3pocrae
10 20 — 40 M3/M°.

KinbKiCTh pO3UMHEHOTO B IUIACTOBIM BOJII ra3y 3aJIeKHUTh, B MEPIIY Yepry, Bij
HAsIBHOCTI JpKEpelia BYTJIEBOIHEBOTO a3y 1 HOTo MOTYKHOCT1, TOOTO IIPUPOIHI Ta3H €
MaTepialbHOI0 OCHOBOIO JJisi YTBOPEHHsS BOJOpPO3YMHEHOTro ra3y. HasBHicTb
JIOCTaTHHOTO JKEPEIIa MPUPOIHUX Ta3iB Ta BEIMKOI KITLKOCTI MIOPOBOi BOJIN Y SKOCTI
PO3YMHHHUKA, € BOKJIMBOIO YMOBOIO JIJIsl YTBOPEHHS PEeCypCiB BOAOPO3UMHEHUX Ta3iB
3HayHUX MacmTaliB. OOcIr mOpoBOi BOAM y MPOHUKHUX IIapax OCaJ0BUX OaceiHIB
TOJIOBHUM YHMHOM 3aJIEKUTh Bl po3Mipy OaceliHy, 00J1acTi MOIIMPEHHS, TOBIIMHH,
MTOPUCTOCTI Ta BOJJOHACUYEHOCTI OCHOBHUX MPOHUKHUX I1apiB [2]. PO34ynHHICTH ra3iB
y BOJI1 3aJICKUThH BIJ] TUCKY, TEMIIEpaTypH, MiHepai3alli 1 XIMIYHOTO CKJIay BOJIH Ta
ckiany rasy. Ilpu 3pocTaHHI MIACTOBOTO THCKY PO3YMHHICTH Ta3y B BOJAl 3pOCTa€
IpsIMO MPOMOPIIIAHO 3pOCTaHHIO TUCKY 10 5 Mlla, npu mopanbmioMy IiJIBUILIEHHI
TUCKY BOHA 30UIBIIYETHCS, ajie B YMOBUIBHEHOMY TEeMIIl. 3aJIeKHICTh PO3YMHHOCTI
ra3zy BiJl MiHepaJi3allii BOJy 3BOPOTHS: UMM BHIIIE MiHEpali3allis, TUM MEHIIE Ta3y
MOXKe po3uuMHUTHUCS B BOJl. [Ipu 3poctranni temneparypu 10 100° C po3uuHHICTH
3MEHIIYEThCS, a MPHU TMOJAJBIIOMY MIJABUIICHH] TEeMIEpaTypu IMOYMHAE PI3KO
30uTbIIyBaTUCS. [IpH IbOMY MiHIMaJIbHA PO3YMHHICTh BCTAHOBJIEHA IIPHU TEMIIEPATypi
80°C [3]. Po3umHHICTH HEBYIJIEBOAHEBOTO Tra3zy OiNblIa, HIK PO3YUHHICTH Yy
BYTJIEBOJHEBUNA Ta3 1 PO3YMHHICTh BYIJIEBOJHEBOTO Ta3y 30UIBIIYETHCS 31
30UJIBIIICHHSIM YHMCJIa aTOMIB BYTJICIIO. 3 TIMOUHOK Y CKJIAJl BOJOPO3UMHEHOTO Ta3y
30UTbIIYEThCS BMICT BaKKMX BYIVIEBOJHIB 1 a30Ty. Y Mmexax okpemux HI'B y
HaIpsIMKY Big OOpTYy 10 LEHTPY 1 3 MIIMOMHOIO 301IBIIYETHCS BMICT PO3YMHEHOIO
rasy, CKJIaJl SKOTO 3MIHIOETHCS BiJl @30THOTO JI0 METaHOBOTO.

JIisi Hao4HOTO BiAOOpaXKeHHS PO3YMHEHOCTI ra3y Yy BOJll, 30KpeMa MeETaHy,
MOXXEeMO ckopuctatucs pucyHkom 1. Ha pucyHky 1 po3umHHICTP METaHy MOKa3aHa
JUISL TPbOX THIIOBUX TeoJIoridHUX curyamii. IlepembayaeTbes, M0 Te€OTEPMIYHUN
rpanieHT ctaHoBuTh 0,8°C/30M mo rnmbunm 2286 M, mpu IOMY TeMIlepaTypa
ctanoBuTh 100°C [4]. [mubunnaMii rpagieHT BBaxaeThcs piBHUM 1,1°C/30m. Kpua A
MOKa3y€e€ PO3YMHHICTH METaHy IS ITUX TEMIIEpAaTypHUX yMOB Ta 3 TPaJi€HTOM
rIAPOCTATUYHOIO THUCKY, 1o craHoBUTh 3,206 klla/0,3m. KpuBa B mnoka3ye
PO3UYMHHICTh MeTaHy njsi rpaaieHta Tucky 4,827 klla/0,3m 1 kpuBa C nns 6,895
xITa/0,3Mm.

OCHOBHUMU JIKepejaMU BOJOPO3UYMHEHMX Ta3iB €: 1) Mij3eMHI ra30HacHYeH1
BoM Maux (0 1 kM) rmOuH; ra3oBi (akTOpU B TaKUX 30HAX 3BUYAWHO HEBEIHKI
(1,5 — 2,5 M*m®)i BOHM He KOPUCTYIOTHCS LIMPOKHM DO3MOBCIOIKCHHSAM; 2)
ra30HaCUYCHI1 BOJH, IO KOHTAKTYIOTh 3 TPATUIIHHAMU Ta30BUMHU POJOBHUIIAMH 1
KOPUCTYIOThCSI IIMPOKUM PO3MOBCIOKEHHSIM; Ta30BI (aKTOpH B HUX 3HAYHO
KOJIMBAIOTHCA (3BMYaiiHO 5—10 M3/M%) i BOHM J€I0 3HIKYIOTBCS 110 Mipi BifmaneHHs
B/l TIOKJIamy; 3) BHUCOKOTA30HACHYEHI BOJM BEJIUKHUX TJIMOWH — OCHOBHUU pe3epB
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BOJIOPO3YMHEHUX Ta3iB; MM 30HAM YacTO BJIACTUBHI BUCOKWW BMICT Ta3zy (mo 15 —
20 m3/m%), ocobnuBo 3a nagsHocTi ABIIT.
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Pucynok 1. Po3unHHICTh MeTaHy y MiZI3eMHHX Bojax (3a Marepianamu Bonham L.C.)

VY 3axignomy HI'P BuaisieHi HacTymHi 30HM Ta KOMJIEKCHM 3 KOHJMIIIHHUM
BMICTOM BOJOpO3uMHEHUX raziB. Cepen BOAOPO3UMHEHUX Ta3iB 30BHIIIHBOI 30HU
[lepeakapnaTchKoro MpPOTHMHY JOMIHIOIOTH a30THO-METaHOBI 1 meTaHoBi. [lepmr
IpUypOYEHI 10 ME3030MChKMX BIIKIAMIB. Y HEOTCHOBHUX BIJKJIAJaX IEPEBAKHO
MeTaHoBi. ['a30HacuyeHicTs Box 3BMYaiiHO He BMIIA Hixk 600 cm®/1, y capMaTchkmx
Bimkmamax 1200 — 1300 cm/m.

Came B TMNPUKOHTYPHMX 30HAX Ta30BUX POJOBUII TIA3€MHI  BOJHU
XapaKTEePU3yIOThCS MaKCHUMAJIbHOIO Ta30HACHUYEHICTIO, Ji¢ BoHa mepesuirye 2000
r/cm®. Ta30HACHYEHICT BOJ 3pOCTAE TAKOXK 13 3pOCTAHHAM TIIMOMHHU iX 3ansaraHds. Y
IIbOMY JK HampsiMi a30THO-METAHOBI Ta3u 3MIHIOIOTHCS CYTTEBO METAaHOBUMH Ta
BYTJIEBOJTHEBO—METAaHOBUMH.

VY bopucnasceko-IlokyTchbkOMy TiIHATTI, @ caM€ Yy HOro 30BHIIIHIM 30HI,
BOJOPO3YMHECHI Ta3d HOPCHKOTO BOJOHOCHOTO TOPHU30HTY a30THO-METAaHOBI Ta
BaXXKOBYTJIeBOIHEBO-MeTaHOBI. BMict CH4 cranoButh 52 — 84 % 006. KinbkicTh
a30Ty Yy IOPChKUX BiJKIaaax JIOMyIIHSHCHKOTO POJOBHINA 3 BIJJAJICHHSM Bij
nokagy 3poctae 3 0,5 10 30 % 00. ['a3oHacuueHicTh BOJ 13 30UIBIICHHSIM TITMOWMHA
HE 3a3Ha€ CyTTeBHX 3MiH 1 cTaHoBHTH 290 — 310 cm®/n. BomoposuuHeHi rasu
KpEeWIOBOTO  BOJOHOCHOTO  TOPH30HTY  MAarOTh  a30THO-METAHOBHM  Ta
Ba)KKOBYTJICBOTHEBO-METAHOBHN CKJIa/. BMICT BaXXKKWX BYTJIEBOJHIB Y KOHTYPHUX Ta
MIOMIOBHUX BOAaX HA(PTOBUX MOKIAIIB 3poctae a0 16 — 18 % 06. Bomoposzunneni
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ra3d BEPXHbO-0aJIEHCHKOIO BOJIOHOCHOTO TOpHU30HTY 110 TmnOuHu 500 M a30THO-
METAaHOBOTO Ta METAaHOBO-a30THOrO ckiany. Bomopo3unHeHuii ra3 Ha riamOMHaX
nonaa 500 M B OCHOBHOMY MeTaHOBHH. ['a30HacHUYEHICTh BOJ| BEPXHHOOAIEHCHKOTO
BOJIOHOCHOTO TOPU3OHTY 3MiHIOEThCA Big 210 g0 6000 cM>/71, 1 3aJIeKUTH TOJIOBHUM
YUHOM BIJ BIJCTaHI J0 Ta30BOro Imokiamy [5]. MokHa BIIMITHUTH HAaCTYIIHI
3aKOHOMIPHOCTI 3MIHM T'a30BOi CKJIAJ0BOI BOJAOPO3UYMHEHUX rasiB. [Ipu BigmaneHH1
BiJ Bix nokiaxy Ha 50 — 100 M y BOAOPO3YMHEHUX ra3ax MOCTYNMOBO 3MEHIIYETHCS
yacTka MeTaHy, MpU 3POCTaHHI YacTKH a30Ty. TakoX, Mpu HAOIMKEHHI M0
TEKTOHIYHHUX PO3JIOMIB 30UTBIICHHS KUIBKOCTI BOJIOPO3UYMHEHHX Ta3iB.

VY binpue-Boaumpkiit 30H1 Hepe):[KapnaTCLKoro IPOTHHY, JIe¢ Ta30HACUYCHICTD
IIACTOBUX BOJ jgocsrac 10 2 MM y BII[KJ'Ia):[aX IOpH 1 capmary, pecypcu
BOJIOPO3YMHEHHUX Ta3iB CKIAAaloTh 0mm3pko 49 mupa M 3a xareropiero Ca+]l;. T'asm
¢uimoBux  BiakmaaiB  BHyTpimHboi  30HM  [lepeakapnaTchKoro - MpOTHHY
XapaKTEpU3yIOThCS 3HAYHUM BMICTOM MeTaHy. ['a30HaCHYEHICTh BOJ| 3MIHIOETHCS B
nyxe mupokux Mmexax — 800 — 2000 cm®/n i Ginbiue. Big rasis BHyTpimHboi 30HH
NPAKTUYHO HIYUM HE BIJPI3HAIOTHCA BOJOPO3YMHEHI Ta3u TIMOMHHUX IIapiB
Cxu6oBoi 3ouu Cxnaguactux Kapnar.

Y wMexax 3akapnaTChKOro TMPOTHHY IIHPOKO TOMIMPEHI BYIJIEBOJIHEBI
BOJOPO3YMHEH] Ta3u y BIAKIaAaxX Kpeau, majeolieHy 1 HeoreHy. Ha rinmbunax mo
500 M BMiCT BOJOPO3YMHEHMX Ia3iB He Oimpmmil 3a 70 cM>/1, METaH NPAKTHYHO
BizcyTHil. [a3onacuuenicts Boa carae g0 600 cm®/i, a Ha rmm6uai 3000-3500 M
BMicT rasy csarae 5000 cm®/n. Ckiaz rasy METaHOBHIA.

[Tpu 3HaYHUX MEPCIIEKTHUBAX BOJIOPO3UNHECHHUX BYTJICBOJHEBUX Ira3iB BHHUKAIOTh
JesiKl TPYIHOUIl B MPOLECI IX OCBOEHHS. 3HAYHI MaTepiasibHI 3aTpaTH, Psij €KOJO-
TYHUX TPOoO0JeM, 10 MOXYTh BUHUKATH, MOB’s3aHUX 3 po3KpUTTsIM 30H ABIIT 13
BETUKUMH 00’eMaMu Bia0opy (iroimiB 3 Halap (Biakputre (OHTaHyBaHHS, LITY4HI
3emsieTpycu Toino). Ille ogHier0 MpoOIeMor0 € 3HaYHEe IPOCiAaHHS 36MHOI MTOBEPXHI
(six mpukiag poposwuine Himukambapa B SAmnowii).

BucHoBok. VYkpaina XapaKTEPU3YEThCS 3HAaYHUM MOTEHI[1aJIOM
BOJOPO3YMHEHUX BYTJIEBOIHEBUX T'a3iB, OCBOEHHS 1 BAKOPUCTAHHSI KX MOXE CTaTU
BXXJIMBUM KPOKOM Y 3100yTTI YKPaTHOIO €HEPTreTUYHOI He3aIeKHOCTI.
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Po3rnsiHyTOo TeXHOTeHH!1 BIUIMBU Ta HACHIJIKH TIPHUYOIPOMUCIOBOI AISUIBHOCTI. 3alporOHOBAHO
amapaTtypy Ta METOJUKH aHAJI3y CTaHy I'€OCKOJIOTIYHOT Oe3MeKH, M0 0a3yeThCsl HA BUKOPUCTAHHI
po3p0o0JIeHOT JIa3epHOT TEXHOJIOTIT 13 cepTH(iKOBaHUM 00JIaTHAHHSIM.
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The impact of technogenic activity and consequences of mining are considered. The equipment and
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PaccMOTpeHBI TEXHOTEHHBIE BO3JICHCTBUSI M TOCIEACTBUS TOPHOMPOMBIIUICHHON EATEIHHOCTH.
[IpemioxkeHo ammaparypy ¥ METOJUKH aHAJIM3a COCTOSHHS T'€O3KOJOTHYECKOW Oe30macHOCTH,
OCHOBaHHBIC HA WCIOJH30BAHUHM PA3paOOTAHHON JIA3ePHON TEXHOJIOTHH C CEpTU(UIIMPOBAHHBIM
000pyI0OBaHUEM.
Knrouesvie cnosa: reodkonorudeckasi 0e30MacHOCTh, MOHUTOPUHT, TEXHOTCHHBIEC HATPY3KH, TOPO/Ia

TexHOreHHl HaBaHTaXEHHS Ha TEPUTOPISIX TIPHUYONPOMHUCIOBUX paliOHIB
BU3HAUAIOTHCA SK TMPSIMAMH TaK 1 ONOCEPEIKOBAHMMHU BIUIMBAMH JIIOJUHU Ha
JTOBKULISL Ta, 30KpeMa Ha TeoJoriuHe cepenoBuine. HeratuBHI 3MIHU JOBKIIIS
MIPOMMCIIOBUX PaiOHIB 3yMOBJIEHI HACTYTHUM:

®BUKOPHUCTAHHSIM TMPUPOJHHUX pecypciB (BuUHMaHHSA, TpaHcpopMmallis Ta
HOpYLIEHHS 3€MeNlb, BUAOOYTK KOPHCHHUX KOIAJWH, I1HTEHCHUBHE OCBOEHHS
MOBEPXHEBUX Ta MJ3eMHUX BOJ Ta 1H.);

®BUBUIBHEHHSM IPOMHUCIOBHX BIJIXOJIB B OTOYYIOUE CEPENOBUIIE (BUKUIU
HEOE3MEeYHUX PEYOBUH B aTMOC(eEpy IPOMUCIOBUMHU, KOMYHAIbHUMH, TOOYTOBUMH,
CHEpreTHYHUMHU MIANPHUEMCTBAMHU Ta TPAHCIOPTOM; CKHAM CTIYHUX BOJ Yy
MOBEPXHEBl BOAOWMM; PO3MIIIECHHS TBEPAMUX BIJIXOJIB HA MOBEPXHI JAHAIA(TIB;
3a0pyIHEHHS POAOYMX LIAPIB IPYHTY HEOE3NEUHUMH XIMIYHUMHU CIIOJTYKaMu);

® TEXHOTEHHOIO TpaHCHOPMAIIIEI0 TPUPOAHUX JaHAmA]TIB.

3HauHi TPOOJEMU EKOJOTIYHOTO Ta 1HXKEHEPHO-TEOJIOTIYHOTO IUIaHy Y
TIPHUYONIPOMHUCIIOBUX palloOHaX MOB’S3aHl 3 PO3MIMIEHHAM MOPOAHUX BIIBANIB —
TEPUKOHIB. TpuBaroue TOTIPIICHHS SKOCTI NPHUPOJHOTO  CEPENOBUINA B
ripHUYOA00YBHUX paiioHaX YKpaiHM BUKIMUKAE HEOOXIJAHICTh MOIIYKY MUISAXIB 1
METO/IB MOAOJAHHS HETaTUBHUX HACIIJIKIB BTPYYaHHS JIOAUHU B (PYHKLIOHYBaHHS
MPUPOIHUX CHCTEM, BKITIOYAIOYH T€0JIOTO-EKOJOTIYHI CHCTEMH.

HanpsiMky  1oJ1aibIioro  IPOMUCIIOBOTO, COIiadbHO-€KOHOMIYHOTO PO3BUTKY
MICT Ta HACEJEHUX MYHKTIB TPHUYONPOMUCIOBUX PallOHIB MaIOTh PO3POOJIATHUCH 3
ypaxXyBaHHSIM aHaJII3y Ta OLIIHKU CTaHy iX F€OEKOJIOT14YHOI Oe3MEeKH.

MeTtoauka aHani3y Ta OLIHKH CTaHy F€0€KOJOTTYHOI O€3MEKH MICT Ta HACEICHUX
MyHKTIB TIPHUYOMPOMHUCIIOBUX PANHOHIB TOJOBHUM €TallOM BKJFOYA€ MOHITOPUHT
TCOJIOTIYHOTO CEPENIOBUINA Ta 1HXKEHEPHUX OO0 E€KTIB KHUTJIOBOI Ta KPUTHYHOI
iHppacTpykTypu. ['0OTOBHUMU CKJIaJIOBUMH MOHITOPUHTY € CIIOCTEPEKEHHS, aHai3,
MPOTHO3, MPUUHATTS YHPABMHCHKUX pimeHb [1]. O6’ekTamu BUCTYMNAIOTh TPYHTH,
MiJ3€MHI, TIOBEPXHEB1 BOJIU, T€OAMHAMIYHA aKTHUBHICTh, 1HKEHEPHI CIOpyau. Tumu
reoJIOTIYHOTO CepelioBUIlla — TUN 3a0ynoBaHux (ypOaHi30BaHHUX) TEPUTOPIH,
TIpHUYUHN TUII, 3MIIIaHUHN, «O€IJICH .

MOHITOPUHT 3AIHCHIOETBCS Ha JIOKAIHBHOMY DPIBHI — Ha TEPUTOPISAX OKPEMHUX
00'ekTiB (MANPUEMCTB, MICT, JJaHAMA(TIB Ta iX CKJIAJ0BHUX) 1 BIAMOBIIAE€ MICIICBUM
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Ta BHYTPINTHROJAEPKABHUM 3aJ]a4aM Ta IHTEepecaM, MPH 1bOMY TUIOIIA HE MEPEBUIIYE
JECATKIB KBaJIpPATHUX KIJIOMETPIB.

JlokanbHl CHUCTEMHU MOXYTb OO0'€AHYBAaTHCS y CHCTEMH PETiOHAJIBHOTO
MOHITOPUHTY CIIOCTEPEKEHHSI 3a MpolecaMU Ta SBUIIAMHU B MEXKax 3HAYHOTO 3a
IJIONICI0 paioHy (Kparo uu o6iacTi, abo B MeXaxX KUIbKOX 3 HHUX), AKUU 3a3BHYAM
BIJIPI3HSAETHCS B CYCIAHIX 3a MPUPOJHUMH YMOBaMU (IIPUPOJIHI 30HM, JaHaIadTHI
KOMILJIEKCH, TUI TIPOMHUCIIOBOTO OCBOEHHS 1 T.I1.).

Ha erami cmocTepekeHb 3alydaroThes 3acoO0M 1 METOAW JAMCTAHIIHOTO
30HAYBaHHA 3eMJi 3 BHUKOPHUCTaHHSAM JAHUX KOCMIYHUX 3WOMOK 31 CYIyTHHKIB,
Ha3eMHl Teo(di3WdHl MOCTI/DKCHHS HAa TEOJAWHAMIYHMX TOJIroHaxXx (OKpeMHuX
HaceJleHUX NYyHKTIB). EdexTuBHE 3a0€3MeUeHHS IHMX CIOCTEPEkKEHH ONTUMAIBLHO
MPOBOAUTH 3a JOMOMOTOI) BHUKOPHCTaHHS CY4YacCHOI KOMIUIEKCHOI Treoi3uyHOl
anmaparypd Ta TEXHOJOrli, B sKy Tpeda BKIOYaTH CEepTU(IKOBAHI KOMIUIEKCHI
reodizuyHi 00JaAHAHHS YKPATHCHKOTO BUPOOHUIITBA.

Jist  mpoBeneHHs ~— MOHITOPUHTOBUX  poOiT  IHcTUTyT — reodizuku
iMm. C.I. Cy606otina HAH VYkpainu oTpumaB MeTpoJoriyHuil ceptudikat Bia
HIT «YKPMETPTECTCTAHAAPT» na xaniopyBansHuii mpuctpiii (puc.l).

Puc. 1. Ilpouexaypa ceprudikarii kaaiOpyBaJbHOTO MPUCTPOIO JUIsl OTPUMAHHS pPe3yibTaTiB 3
METPOJIOTIYHOI OI[IHKH CUCTEM T'e0(i3NIHUX BUMIPIOBAHb.

[TpoBenenns cymicaux po6it 3 TOB «POJEH» m03BOMUIO BUIYCTUTH TIEPIITY
nmapTiro  ceptu(ikoBaHUX ~ akceilepoMmeTrpiB B YkpaiHi. HasBHICTE  1bOTO
cepTu(hiKOBaHOTO KaTOPyBaJIBHOTO MPUCTPOIO JO3BOJISAE y MOJATBIIIOMY BUITYCKATH
B HaIlll KpaiHi 1 1HIIe HEoOX1/IHE KaaiOpoBaHe 1 cepTudikoBaHe 00aHAHHS, TOTOKH
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OaHuX (puUC. 2) 3 AKUX MOXYTb OyTH 00poOJieH] SIK B €BPONEHCHKOMY POrpPaMHOMY
3abesneueHHi «SeisComp3y, 110 MpU3HaYeHe JJIsI 0OPOOKH CEHCMIYHUX TOJIM, TaK 1
B IIpOrpaMHOMY 3a0€3TICUCHHI BIIACHOTO YKPaiHCHKOT0 BUPOOHHUIITBA.

N

Puc. 2. 3anucu TeXHOTEHHUX MO HOBUM CEHCMOMETPHUYHUM BUMIPIOBAYEM IIBUIKOCTI
BupoOuunTBa TOB «POJIEH».

Jliist 3a0e3neueHHs] HEOOX1THOTO PIBHS OLIHKM CTaHy I€OEKOJIOTIYHOI Oe3MeKH
MicT, O po3TamoBadi B KpuBopizbkiid, 3amopi3bkiid Ta JloHenpkiil o0mactsx
HEOOX1THO BUKOPUCTOBYBATH HACTYIIHI reo(i3M4HI CUCTEMH BHUMIPIOBAHb: JIa3€pHI
nedopmorpadu, nazepHi ado iH(payepBOHI HAXUIOMIPH, MOJIHOBI a0 CTalllOHApHI
rpaBiMETpH, celcMoMeTpu i (ikcamiid JIOKaJIbHUX 3€MIIETPYCIB, a TaKOX
BHUMIPIOBAYiB THCKY, TEMIIEpAaTypu MOBITPS Ta PIBHIB BOAW B CBEPIAJOBUHAX, IO
JI03BOJIUTh OTPUMATH HEOOXIAHI pe3yJabTaTH ISl OIIHKK €KOJIOTIYHOTO CTaHy.
OTpumaHi KOMITJIEKCHI Te0d13U4HI MapaMeTpu Ta BUCHOBKH 100 HUX BKIIFOUAIOTHCS
B cCleliagbHy 0a3y JaHuX, OlepaThBHa PoOOTa 3 SKOK B CHEIIAJIbHOMY ILIEHTPI
MOHITOPUHTY T'€0EKOJIOT1i J03BOJIMTh CHELIaiCTaM POOUTH BHUCHOBKH IIOJO CTaHy
TEPUTOPIN MOOINU3Yy MICT Ta HaceideHuX myHKTiB: Kpusuii Pir, baxmyT, BonHoBaxa,
Mapiynons Ta CTapoOiabChK.

Jlo 6a3u JaHuX 3adydyaroTbCsd TaKOXX MaTeplaiv JOCHIKEHb 3 Jep:KaBHUX
reoJoriyHux (oHAIB, KapTorpadiyHi MaTepiaiud, MaTepiaiu J0BIIKOBOIO XapakTepy
Ta CYIMyTHUKOBI JIaHi 3a pe3yJbTaTaMU KOCMIYHUX 3HOMOK 13 CYITyTHHKIB.

JIyist ompailfoBaHHS 3alpONIOHOBAHOI METOJIUKHM MPOTOHYIOThCs MicTa: Kpupwii
Pir, baxmyt, BonroBaxa, Mapiymnosnb Ta CtapoOinscek. L{i Teputopii 3HaxoasThes B
Oy*e HeOe3MeYHOMY I'€0eKOJIOTTYHOMY cTaHi. Maitke B camomy Micti Kpusuit Pir
BIIOYBalOTbCA TPYNU JIOKAJIBHUX 3€MIIETPYCIB, IO MPOBOKYIOTHCS poOOTaMH B
maxTtax Ta Kap’epaxX, a B Oaratbox paiionax Jlyrancekoi, JloHempkoi oOmacteit
3a(hiKCOBAHO 3CYyBU Ta MPOBAJH, IO MOB’S3aHO 3 ()AaKTOM BIJICYTHOCTI 3a0€3MEUCHHS
O€3MeKU CTaHy IIaxT, 1110 BUBEJEHO 3 eKCIUTyaTarlii.

Bci poGoui momeni 3ampornoHOBaHUX Treo(di3WYHUX KOMIUICKCIB  MaloTh
JIOCTaTHbO BUCOKUH PIBEHb SKOCTI 1 JIEAK1 3 HUX BK€ OyJIM BUNMPOOYBaHI y pealbHUX
ymoBax [2, 3]. Tak, nazepuuit nepopmorpad Oyi0 BUKOPUCTAHO HJIs OLIIHKU CTaHy
aBTOMOOUTBHOTO  MOCTy  moommu3y  c¢.  3amicku  (JIbBiBcbka  00xacTh).
JlazepHa celicMOaKyCTMYHA  KOMIUIEKCHA  CHCTeéMa BHUKOPUCTOBYBalach IS
OLIIHKH BIOpaIifHUX PIBHIB BiA pyXy MiA3€MHHUX MOI3JiB Ha OO €KTH 1CTOPHUYHOI
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Ta KyJbTYpHOI ~ CHAAUIMHHM,  aAMIHICTpaTWBHI  OyaiBii, pO3TalIOBaHl  Haj
JHIsIMU MeTpo y M. KuiB.
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I''IYBUHHOE CTPOEHUE CBOBOJAHEHCKOI'O MECTOPOXIEHUSA
BYPOI'O YI'JIA 11O JAHHBIM IPAMOIIONCKOBBIX METO10OB
H.A. SIkumuyk
00KMOp hu3uKo-mamemamuyeckux Hayx
WMHCTUTYT NPUKIIaIHBIX TPOOIIEM SKOJIOTHH, Te0()U3UKH U TeOXUMHH, T. Kues
N.H. Kopuarun

()OKWZOP qbu3ul<0-MameMamutteCKux HAyK
Wucturyt reopusuku um. C.M. Cy66ornna HAH Ykpaunsl, r. Kues

[IpencraBieHsl pe3ynbTaThl PEKOTHOCHHUPOBOYHOTO OOCIEAOBAaHUA pailoHAa PACIIONIOKECHHUS
CBOOJHEHCKOTO MECTOPOXKIACHUsI Oyporo yrias C UCIOJb30BAHUEM TEXHOJOTUH YaCTOTHO-
pPE30HAaHCHONH OOpabOTKM W HHTEPIPETAIMH CIHYyTHUKOBBIX CHUMKOB. [ JTyOMHHBIE TOPHU3OHTHI
pa3pes3a B 3TOM PETHOHE IMEPCIICKTUBHEI HA 0OHAPYXEHIUE KOMMEPUYCCKUX CKOIJICHH KOHJIEHCATa U
rasa.

Kniouesvie cnosa: yromnb, KOHIEHCAT, Ta3, MECTOPOXKICHUE, TITyOMHHOE CTPOCHHE.

DEEP STRUCTURE OF SVOBODNENSKOE BROWN COAL DEPOSIT
ACCORDING TO DATA OF DIRECT-PROSPECTING METHODS
M.A. Yakymchuk
Doctor of Physical and Mathematical Sciences
Institute of Applied Problems of Ecology, Geophysics and Geochemistry, Kyiv
I.M. Korchagin
Doctor of Physical and Mathematical Sciences
Institute of Geophysics, NAS of Ukraine, Kyiv

The results of a reconnaissance survey of area, where the Svobdnenskoye brown coal deposit is
located, using the technology of frequency-resonance processing and interpretation of satellite
images are presented. The deep horizons of the cross-section in this region are promising for the
commercial accumulations of condensate and gas detection.

Key words: coal, condensate, gas, deposit, deep structure.

Beryn. V' mpoueci anpo6amii  po3pobieHuX MOOUTBHUX MPSMOMOITYKOBHX
MeToliB [2-3] B pailoHax po3TallyBaHHs BYT'UJIbHUX OaceliHiB y 6ararboxX BHUIMAJKax B
IMTMOMHHUX TOPU30HTAX PO3pi3y Ha AUISHKaX 0OCTexeHHs (iKCyBalucs BIATYKH Ha
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yacToTax Ha(TH, KOHJIEHCATy Ta razy. Taki pe3yibTaTh OTPUMAaHI MpPU MPOBEACHHI
EKCIIEpUMEHTAJILHUX pOOIT Ha BYTUIBHUX poOAOBHINAX B YKpaiHi, binopyci,
Kazaxcrani [3]. Y  jmomoBiml  OpeAcCTaBieHl — MaTepiand  JOCIIKEHb
PEKOTHOCHIIUPYBAIBHOTO XapakTepy B pailOHI poO3TalllyBaHHsS poOJOBHUINA Oyporo
BYT'ULII B AMYpPCBKili 00J1acTi.

Metoau AOCTiTKEHb. ExcniepuMenTanbHi JOCITIIKEHHS
PEKOTHOCIIUPYBAIBHOTO XapaKTepy MPOBOASITHCS 3 BUKOPUCTAHHIM MaJlO-BUTPATHOT
MPSIMOIIOIIYKOBOI TEXHOJOTIi, IO BKJIOYae MOAU(DIKOBaAHI METOAM YacCTOTHO-
PE30HAHCHOT OOpOOKM 1 JEKOAyBaHHS CYMYTHHKOBUX 3HIMKIB 1 (DOTO3HIMKIB,
BEPTUKAIBHOTO  €JIEKTPOPE30HAHCHOTO 30HIyBaHHS (CKaHyBaHHsS) po3pidzy 1
METOJIMKHA 1HTETPaNbHOI OLIHKH MEPCIEeKTHUB HAPTOra3oHOCHOCTI (PyAOHOCHOCTI)
BEJIMKUX TOIIYKOBUX OJIOKIB 1 JIOKAJIbHUX IUISHOK. OCOOJMBOCTI Ta MOTEHIIANbHI
MOKJIMBOCTI BHKOPHUCTAHUX METOJIIB, a TAaKOXX METOJWKA TPOBEICHHS BUMIPIOBAaHb
omwcaHi OiIbII 1eTajabHo B [2-3].

[Ipu wyacTOTHO-pe30HAHCHIN 00pOOII B PEKOTHOCIUPYBAIBLHOMY PEXKHUMI
MITOTOBICHUX (PparMeHTIB CYMyTHUKOBUX 3HIMKIB 1 (DOTO3HIMKIB TpaJMIIIIHO
BUKOPUCTOBY€ETbCST Tpad oOpoOKM, IO BKIIOYAE HACTYNHY TMOCIITOBHICTh 1A
(KpOKiB).

1. ®ikcarris 3 MOBepxHi 3eMJli HAIBHOCTI (BIJICYTHOCTI) BIATYKIB (CUTHATIB) Bij
HACTYIMHOT0 HA0OpY KOPUCHUX KOMAJIWH 1 XIMIYHUX €JIeMEHTIB: HadTa, KOHJEHCAT,
ra3, Oyputus, ¢hocdop, roprodi ciaHil, Opekyis apriuIiToBa, MOPOAU Ta30T1IpaTiB,
razorijpaT, ByTULIs, aHTPALUT, BOJCHb, BoAa (TIMOWHHA), BOJAA MEPTBa, aliMasH,
30J10TO, JIOHCACHIIT, CLIb KaJllii-MarHi€Ba, Cijib XJIOpUI-HATPI€BA.

2. PeecTpaliist BIATYKIB BiJl HASSBHUX Y PO3Pi31 IPYI 0CaAOBUX, METaMOP(HIYHUX 1
MarMaTU4YHUX MOPIJ.

3. BcraHoBieHHS HAsIBHOCTI Ha IUIONH[l OOCTEKEHHS TIJIHOMHHHUX KaHAIIB
(ByNnKaHiB), 3alOBHEHMX PI3HMMH TpylmaMd TOpiJ; BHU3HAYCHHS  TJIMOWH
po3TartyBaHHs! KOPEHIB BYJIKaHIB.

4. BcTaHOBIIGHHS HAsBHOCTI (BIICYTHOCTI) BIATYKIB BiJ Ha(TH, KOHJEHCATY,
razy Ta OypimITuHy Ha ToBepxHi (ruOuHi) 57 KM - Mexi cuHTe3y BB B rmuOuHHUX
KaHasax (ByJKaHaXx), 3alIOBHEHUX TIEBHUMU I'PyIaMU MOPI/I.

5. ®ikcaris Ha noBepxH1 (rmOWHI) 1 M BIATYKIB 3 BEPXHbOI YaCTUHU PO3PI3Y
(mpumoBepxHeBOTO MmIapy) BiA HadTH, KOHAEHcary, razy 1 Qocdopy 3 Meroro
BCTAHOBJICHHS (MATBEPKEHHS) (haKTy MIrparlii X PEYOBHH HA MOBEPXHIO.

Pe3yabratu nociaigxenb. Jleski BimomocTi npo CBOOOJHEHCHKE POJIOBHIIEC
oTpuMmaHi aBTopamu 31 ctarti [1]. OCHOBHa MeTa MPOBEICHUX EKCICPUMEHTIB -
JOIaTKOBE MIATBEPIKCHHSI (DaKTiB HASBHOCTI MOKJIAJIB BYTJEBOJHIB B TTMOMHHUX
TOPU30HTAX BYT1IILHUX POJIOBHILL.

3 BUKOpDUCTAaHHAM JaHUX 3 OMNYyOJIKOBaHHUX MaTepianiB, 1 OOpPOOKH
MiATOTOBJIEHO CYMYTHUKOBUHM 3HIMOK TepuTOpii posranryBaHHsS CBOOOJHEHCHKOIO
ponoBuiia Oyporo Byruuis (puc. 1).

[Ipu wyacTOTHO-pe30HAHCHIN OOpOOIIl CYMYyTHUKOBOTO 3HIMKAa paiioHy
po3TanryBaHHs pojoBuina (puc. 1) 3 MOBepxHI OTpUMAaHI CUTHAIU (BIATYKH) BIT
KOHJEHCATy, Ta3y, COMl Kajiii-MarHi€Boi; BIATYKH BiJ HadTH, Opexdii apriyuiiToBoi,
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ra3oriipati, BojHI0, Oyporo Byruwrsa(!), 3ami3HOl pyau, aiamasiB 1 COJl HaATpiud-
XJIOPUCTOI HE 3apEECTPOBAHI.

OTpumaHO CUTHaJIM BiJl 7-01 IPYyIU OCAIOBUX MOpij (BamHIKK), a Takox 1, 2, 3
(cmabkwuit), 4, 51 6 (13 3aTPUMKOIO) TPYN MarMaTUYHUX TOPIJI.

Biaryku Big 7-oi rpynu ocaloBHX MOpPIJT 1 Kalliii-MarHi€BOi CoOJii OTpUMaHi 3
MOBEPXHi, a TAaKOXK Ha rmouHax 50, 68 1 69 kM.

Biaryku Bix Boau Ha rimmbuHax 69 1 50 kM Oyiu BiACYTHI.

dikcaii€ro BIATYKIB Bil 7-01 TpymH OCaIOBUX TMOPiA (BamHSKH) Ha PI3HUX
rimbunax (50, 150, 250, 450, 550, 720, 723 kM) KOpiHb BYJKaHA, 3alIOBHECHOTO
BaIlHSIKaMU, BCTAHOBJICHUI Ha rITUOMHI 723 KM.

Ha moBepxusx 56 1 57 kM 3apeecTpoBaHi BIATYKH BiJl KOHJEHCATy 1 ras3y, BiJ
HadTH curHanu OyJIH BiICYTHI.

ASlUnmaHoBChK

‘C

4

«$€eoGoaHNI

%4

Puc. 1. CynyTHukoBHii 3HIMOK paiioHy posTtarryBaHHs CBOOOJHEHCHKOTO pOJOBHIIA OYpOro
BYTJUIsl B AMYpPCBKiii 00macTi.

a) 6) 6) 2)
Puc. 2. ®ororpadii 3pa3kiB Oyporo Byruuis 3 poJloBHUIl B AMYpChKiil o0acTi.

[Tpu 06poO6I11i yacTuHM 3HIMKA Ha pUC. | B paiioHi Mapkepa BIATYKH Ha 4aCTOTax
BUKOPHCTOBYBAHUX 3pa3KiB Oyporo Byrijuisl HE 3apeecTpoBaHi!

VY 3B'3Ky 3 IIUM JUIsl IPOBEIECHHSI €KCIIEPUMEHTIB OyJIM BUKOPUCTaHI 3pa3Ku
Oyporo Byruuisi 3 AMypchkoi obmacti (puc. 2). CurHaau Ha pe30HaHCHUX YacTOTax
KX 3pa3KiB BYruuia 3adikcoBaHi mpu oOpoOli 3HIMKAa Ha puc. 1, a Takox Horo
JIOKaJIbHOTO (hparMeHTa B pailoHi Mapkepa.

Biaryku Ha yacroTax ra3y 3apeecTpoBaHi Ha MHOWHI 7 KM 3 HMXKHbOI YaCTHHHU
pO3pi3y 1 Ha rIUOUHI 4 KM 3 BEpXHBO1 YaCTHHHU.

CkanyBaHHAM po3pizy 3 3.5 kM, Kpok | M, BIATYKM Ha 4YacToTax rasy
3apeecTpoBaHi 3 HACTyMHUX iHTepBaiB momykiB: 1) 3770- (inTeHCHUBHUM) -4660 M;
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2) 4845-6100 m; 3) 6900- (inTencuBHuit) -7580 M. Ha moBepxHi 7600 M Binrykw Ha
4acTOTax ra3y 3 HIXKHbOI YACTUHU PO3pi3y HE OTPUMAHI.

[Ipr yacTOTHO-pE30HAHCHIM 0O0pOOIll CYmyTHHKOBOTO 3HIMKA 3 TOBEPXHI
OTpUMaH1 TaKOXX BIITYKH BiJ HACTYNMHHUX XIMIYHMX €JIEMEHTIB: CTPOHIIIH, BYTIJICIIb,
1Tpii, TPOMETIH, HEOAUM, caMapii, €BPOIMIi, TeIyp, TaJA0JIHIN, TUCTPO3iH, TOIbMIM,
Tymi#, epbi, 1TepOid, mroremid, radHii, TaHTan. Biaryku Big 3070Ta HE
3a(hiKCOBaHO!

OcHoBHi pe3yabTaTu. 1. Ha mioini oOcTekeHHS BHUSBICHO BYJKaH 3 KOPEHEM
Ha ruOuHI 723 KM, 3alIOBHEHH BalHsAKaMH. Y TaKUX BYJIKAHIYHUX KOMIUIEKCAX Ha
Mexi1 57 kM B 6araTbOX BHUMAJKaX CTBOPIOIOTHCS YMOBH JIJIsl CHHTE3Y BYTJICBO/IHIB.

2. B paitoni CBOOOJHEHCHKOTO POJOBHINA OypOTO BYTULIS JAOIUIBHO MTPOBECTH
JeTabH1 NOLIYKOBI pOOOTH HAa KOHJIEHCAT 1 ras3.

3. BukopucTaHHs IpHU NPOBEACHHI MOITYKOBUX POOIT 3pa3KiB MOPIJ 1 MIYKaHUX
KOPUCHUX KOMAJMH 3 paloHIB OOCTEeKEHHS MiABUINYE 1HHOPMATUBHICTH 1
3MICTOBHICTh MartepiajiiB, OTPUMaHUX B MPOIECI YaCTOTHO-PE30HAHCHOI OOpPOOKH
CYIYTHUKOBHX 3HIMKIB 1 ()OTO3HIMKIB.

4. Jlng BUSABJICHHS JOKAIBHUX JUISHOK MOXJIMBOTO CKYITYEHHS BYTJICBOJIHIB B
MeXaxX BEITUKUX OJOKIB MOXKYTh TaKOX MPOBOJUTUCS JACTaJIbHI IUJIONIMHHI
JOCIIJKEHHS 3 BHUKOPUCTAHHSIM YaCTOTHO-PE30HAHCHOT TEXHOJIOriT OOpoOKH 1
JIEKOyBaHHS CYyIyTHUKOBHUX 3HIMKIB 1 ()OTO3HIMKIB.

BucnoBku. IlpencraBieHi Marepiand €KCHEPUMEHTAIBHUX JOCTIIKEHb
PEKOTHOCIIHPYBAIBHOTO XapakTepy JIE€MOHCTPYIOTh Npale31aTHICTh,
1HQOPMATUBHICTb 1 ONEPATHBHICTh MPSMOMNOIIYKOBUX METOMAIB  YaCTOTHO-
PE30HAaHCHOT OOPOOKH CYMyTHUKOBUX 3HIMKIB IIPH IHTETPAJIbHIN OLIHIII NEPCHIEKTUB
Ha(TOra30HOCHOCTI JOKaJIbHUX [IJISHOK 1 BEMUMKHUX O0oKiB. OnepaTuBHA 1 Majo-
3aTpaTHa TEXHOJIOTISI MOXE YCIIIIHO BHUKOPUCTOBYBATHCS TMPU IPOBEACHHI
MOIIYKOBUX pOOIT HAa HAPTy 1 ra3 MOPCHKHX akKBaTOPIsAX, HA CYII, a TAKOX Y
BXXKOJOCTYITHUX  perioHaXx  3eMHOI  KYJII. 3acTocyBaHHS ~ MOOUIBHUX
IPSIMOTIONITYKOBUX METOJIIB Ha PI3HUX €Tamax reosioropo3BilyBajbHOTO MPOIECy Ha
roproyul  KOPUCHI KOMAJIMHM B KOMIUIEKCI 3 TpaJMIIHHUMU reodi3HIHUMH
(ceiicMiyHMMU, B TIEPILYy Yepry) M03BOJUTH ICTOTHO 3HU3WUTH YacoBl Ta (hiHAHCOBI
BUTpPAaTH Ha WOTrO TpPOBEICHHS. BUKOpHUCTaHHS 1i€1 TEXHOJIOTII MOXE MPUHECTU
MO3UTHUBHUN e(EeKT mpu moirykax HaTH 1 ra3y B TTMOMHHUX TOPU30HTAX PO3Pi3y, a
TaKOX MPOMHUCIOBUX CKyrmueHb BB B HeTpaauIIiHUX KOJIEKTOpaX.
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EKOJIOI'TYHI TA ITPABOBI ITPOBJIEMHU TEXHOI'EHHO-
HABAHTA’KEHHUX PEI'TOHIB
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YK (504.7:542.7):(622.02:528.8.04)
AEPOKOCMIYHUM ACHHEKT JOCJIIXEHD 1151 BUPILLEHHS ITPOBJEMUA
I'EOJIOT'TYHOI'O 3BEPITAHHA JIOKCHUAY BYTJUIELIIO
O.T. AzimoB
O00OKMOp 2€0102I4HUX HAYK

HayxoBwuii ieHTp aepokocmiunux nociimkenb 3emti ['H HAH Ykpainy,
01054, m. Kuis, Byin. O. 'onyapa, 55-6

Po3rnsHyTO pi3HI THNM TEOJOTIYHUX CEPEAOBMIN, IO 3aBASKH CBOIM (I3UYHMM Ta XIMIYHUM
BIIACTHBOCTSAM TpuaaTHi juis 30epiranus CO2. Ha nmpukiaai cBiTOBOTO TOCBiAY OXapaKTepHU30BaHO
YMOBU pO3pOOJICHUX HAPTOra30BHX POJIOBHIN, TJIMOOKHX COJIOHUX BOJOHOCHHX TOPU3OHTIB,
BUPOOJICHUX KaM’ sIHO-COJIbOBUX 1 3aHeA0aHMX BYriunbHUX maxT. HaBoasTbes iHpOpMaTHBHI IS
YTOYHEHHS 0COOJMBOCTEH iX Te0IOriYHOi Oy/I0BH TUCTAHIIIIHI METOIH.

Knouogi crosa: MioKCU BYTIICITIO, TEOJIOTIYHE CEPEIOBUINE, 30epiranHs, TMCTaHIIITHI METOIH.

ADPOKOCMHUYECKUM ACHHEKT I/ICCJIEI[OBAHI/Ifl JJIA PEHHIEHUSA
IMPOBJIEMBI 'EOJIOT'HYECKOI'O COXPAHEHUS ITNOKCUIA
YIJIEPOJIA
A.T. AzumoB

do;cmop ceojliocudecKkux HaykK

Hayunslii neHTp aspoxkocmuueckux uccieaosanuii 3emnun UI'H HAH VYkpaunsi,
01054, r. Kues, yn. O. I'onuapa, 55-6

PaccMOTpeHBI pasnuvHbIE THUIBI TEOJIOTUYECKUX Cpel, KOTOphIe Oyiaromapsi CBOMM (U3HYECKUM U
XUMHUYECKUM CBOWCTBaM mpuroansle mia coxpanenus COz. Ha npumepe MupoBoro ormeita
0XapaKTEepU30BaHbl YCIOBUS Pa3pabOTaHHBIX HEPTETa30BBIX MECTOPOXKIECHUMN, TIIYOOKHUX COJICHBIX
BOJIOHOCHBIX TOPU30HTOB, OTPAOOTAHHBIX KaMEHHO-COJIEBBIX M 3a0pOIICHHBIX YTOJbHBIX IIAXT.
HaBonsitcs uHpOpMAaTUBHBIE [Ji1 YTOYHEHUS OCOOCHHOCTEM WX T€0JIOTHYECKOTO CTPOCHUS
JUCTAaHIIMOHHBIE METOIBI.

Knrouesvie cnosa: puokcun yriepoja, TeoJIOTMUECKas Ccpea, COXpaHEHUe, IUCTAHLIMOHHbBIE
METO/BI.

AEROSPACE ASPECT OF THE RESEARCH FOR THE SETTLEMENT
OF A PROBLEM OF GEOLOGICAL DISPOSAL OF CARBON DIOXIDE
O.T. Azimov

Doctor of Geological Sciences
Scientific Centre for Aerospace Research of the Earth of IGS, NAS of Ukraine

The different types of geological surroundings are considered in the context of CO. disposal in
there, due to their suitable physical and chemical features. Using the international experience the
conditions of oil-gas field development, deep salt aquifers, dead salt pits and abandoned coal mines
are characterized. The informative remote sensing methods to detail the features of their geological
structure are represented.

Key words: dioxide of carbon, geological environment, storage, remote sensing methods.

V KOHTEKCTI IJI00aJILHOTO MOTEIJIIHHS 3arajJlbHOBU3HAHO, 1[0 OCHOBHOIO HOrO
IPUYMHOIO € 30UIBIIEHHS! aTMOC(EPHUX KOHLIEHTpallid MapHUKOBUX T'a3iB, 30KpeMa,
i Byriekuciioro ra3y (miokcuay Byrieinto — COy). IcHye mmpokuit criekTp 3axo/iB Ta
o ana  3MeHlIeHHs aHtponoreHHux BukuaiB CO, B armocdepy. Cepen
yinoBimoBaHHs Ta 30epiraHHs CO; BUPI3HIETHCA 3aKauyyBaHHS MOro y TJIHOOKI
reoJioriyHi hopmariii.
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['eonoriuni cepenoBuina, npugaTHi s 30epiranHs CO; 3aBASKA PI3HUM
G13UYHUM Ta XIMIYHUM MeXaHI3MaM 3axXOIUICHHS, TOBUHHI MaTH HEOOX1IHY €EMHICTb 1
MTOBUHHI 00MEXYBaTH 1 MEPENIKOKATH HOoro O14H1N Mirparlii Ta/abo BepTUKAIBHOMY
BUTOKY B 1HIINI Iapu, IMIJA3€MHI BOAM, IPYHTH Ta/abo armocdepy. Takumwu
reOJIOTTYHUMHU CEPEIOBUILIAMHU € TMEPEBaKHO HA(PTOra3oBi KOJEKTOPHU Ta OCOJIOHEHI
BOJIOHOCHI TOPH30HTH, IO 3HAXOAATHCA B OCaJ0BUX OaceiiHax. 30epiraHHs TrasiB,
Biovaroun COp, y IHUX cepenoBUIlax OyJio MPOAEMOHCTPOBAHO B KOMEPIIHHOMY
MacmTall 3aBJsSKH ONepalisaM 3 BUIOOYTKY HadTH, 30epiranHs MpUPOTHOTO ra3zy.

Hagmosi ma 2azoei pooosuwia 10BETU CBOIO 3/aTHICTh YTPUMYyBaTH HadTYy i
ra3 IpoTATOM TPUBAIMX (TE€OJOTIYHUX) MEPIOJIB Yacy 1, OTXKE, BUCTYIAIOTh TaKOX
MmicisMu TpuBasioro 30epiranHs CO,. lleit BapianT € 0coOJIMBO IIIKaBHM, KOJIU
MOXHa CKOpHUCTaTucs iHX)ekTyBaHHAM CO; s mocuyieHHs BUAOOYTKY HadTu (ado
ra3y). Kpim Toro, o0csr 3HaHb npo OUIBLIICTh POJOBHIL Ha(TH Ta razy € BUCOKHM,
10 MIATBEP/KYE MepeadadyBaHIiCTh SKOTOCh KOHKPETHOTO IUIacTa SIK MOTEHIIHHOT
CTPYKTYpH JiJisi 30epiraHHsl.

I'nuboki cononi 600oHocHi 2opuzonmu. 1le pilieHHs Mae BETUKHUI MMOTEHINAN 3
TOYKH 30pY €MHOCTI, XOYa HEBM3HAYECHICTh HASBHOI'O MOTEHIANy € BUCOKOM0. lle
BUKJIMKAHO 3arajioM HU3bKUM pIBHEM 3HAaHHS MpPO MIMOOKO 3ajsrarodi COJIOHI
BOJIOHOCHI TOpu30HTH. IIpoTe, 371e01ap1I0TO Yepe3 BHUCOKHH BMICT COJI B IHX
YTBOPEHHSX X HE MOYKHA BUKOPUCTOBYBATH SIK JKEpeJia MUTHOI/3pOIYyBaIbHOT BOJIH.

B ocranni poku Bukopuctands CO; mJis MOCWICHOTO BUJOOYTKY METaHy 3
BYT'UIbHMX IIapiB MpUBEpTa€e OaraTo yBaru 3 sBHuUX npuuuH. Ocanosi 6aceitnu 3emi
MICTSTh BEIUYE3HY KUIBKICTh BYTUUIS. 3aBAaHHS TOJIArae B TOMY, 1100
pO30JIOKYBaTH PECYpCH METaHy 3 BYTUIBHUX IUIACTIB €KOHOMIYHO BUT1THUM
CIOCOOOM.

KaBepHu B KaM’SHO-COJBOBUX 1 3AHEOOAHUX GY2IIbHUX WAXMAX MOXYTh
CIIYKUTHU TOTEHIIINHUMU CTpyKTypamu 30epiranHs CO, xoua €MHICTb 30epiraHHs
Oyne oomexena. CouisiHI Te4epr MOXKYTh BHKOPHCTOBYBATHUCS JJII THMYAaCOBOTO
30epiranHs BUxJomMHUX MOTOKIB CO; abo X I 1HIIUX KOMepuiMHuX mitei. 11
CTPYKTYPH BBaXKAIOThCSI MEHII MPUAATHUMU JJi TpuBajoro 30epirants COa.

KosxHe 3 MOTEHINIWHUX MiCIlh 1H €KIid Mae OyTH OLIHEHO MO0 MPUIATHOCTI
s 30epirands KutbkocTi CO,, HeoOXiHOT s cTtadimi3ali Horo KOHIIGHTpaIliil B
atMocepHoMmy ToBITpi. Kpurepismu mnpugaTHOCTI €, TO-TIepile, HasIBHICTD
JIOCTaTHBOI KUIBKOCTI TIOp JyIsi 30epiraHHs 3Ha4yHOi yacTuHW BUKHAIB COz 1, mo-
Jpyre, HasBHICTh JIOCTaTHhO CTaO1IbHOI mMacTku sl yTpuManHs CQOz mpoTsrom
CTOJIITb.

JleMOHCTpaliiiHUI MPOEKT YJIOBIIOBaHHA Ta 30epiranHs Byriemio B Illenbxya
(Shenhua Group’s carbon capture and storage — CCS — demonstration) e nepmum
OUJIOTHUM TPOEKTOM reoJioriuHoro 36epiranHs CO; y COJIOHUX BOJOHOCHUX
ropusonTax y Kurai, a Takoxx nepmuM nemoHcTpariinauM npoekrom CCS Ha OCHOBI
BYTULJIS, 1110 BKJIFOYAE BECH JIAHITIOT BiJl 3aXOIUICHHS 10 30€piraHHs.

MowitopuHr, nepeBipka, ooaik Ta ominka (MVA — monitoring, verification,
accounting and assessment) y CIIIA € Ba)XJIMBUM €JIEMEHTOM I'€OJIOTIYHUX TPOEKTIB
30epiranns COz, ockinpku 0e3 MVA HemoxiuBo 3posymita nonwo CO; B
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HarHiTaJTbHOMY IIAacTi a00 BiACTEXKYBAaTH OyIb-sKI MOTEHLIWHI HOro BUKHIU Y
mij3emHi Jokepena nutHOi Bogau (USDW, underground source of drinking water) a6o
atmMocdepy. Bubip wmicus posrtamyBanHs CO; Ta BH3HAYEHHS TIOKA3HMKIB
NOTEHIIIITHOro #oro BUKHAY B atMocdepy € 3HayHOIO MpoOJEeMOI0, IO BUMAarae
3aCTOCYBaHHS ICHYIOUHMX TEXHOJIOTiM, a TaKoXX HOBHX IMJIXOAIB JIO MOHITOPUHTY
BEJIUMKUX 3a IUIOUICI0 TEPUTOpIM Haa CXOBUIIEM. TexXHOJOrii IUCTaHLIMHOTO
3oHayBaHHsA 3emii ([I33) MoOXyTh cTaTu pillleHHAM UHOTO MHUTAaHHS. AJDKe
AepPOKOCMIYHI METOIM MAalOTh BEIUKHA TOTCHIAT IS JOMOBHCHHS I1HIIHMX
TEXHOJIOT1H 3aBISKH CBOIH 37]aTHOCTI:
* BUKOHYBAaTHCh HEIHBa31iTHO;
* e¢(peKTUBHO OTPUMYBATH JIaHI 3 BIIHOCHO BEJIUKUX TEPUTOPIH 3 MOPIBHIHO
HU3BKUMH 3yCUJUISIMU;
* BHUKOPHCTOBYBATHUCH SIK €KOHOMIYHO BUT1HA aJIbTE€PHATUBA 1HILIMM BaplaHTaM
Ta
* 3aCTOCOBYBATHUChH Yy CICIIANBHUX MTporpamax, ae iHmr popmu MVA MOXKYThH
OyTH HEMOXJIMBUMH.

[Ipotsirom octanHboro AecATHIITTS HarioHanbHa abopaTopis eHEpreTUYHUX
texuosoriii (NETL, National Energy Technology Laboratory) CIIIA po3po0isie Ta
BIIPOBA/KYE  MPOTPaMU  JIUCTAHIIMHOTO  30HJYBaHHS Il BJOCKOHAJICHHS
MOHITOPHUHTY SIK T€0JIOTIYHUX, TaK 1 HA3EMHUX MPOEKTIB 30€piraHHs BYTJICIIIO.

Ha wam mnornsia, HaOUIbII MpUAATHUMHU 3 TexHosiorid 1 MeroniB JI33 Tta
reoiHpopManiitaux cucreM (I'IC) s yTouHEeHHST 0COOIMBOCTEN reosoriuyHoi Oy10BH
Ta OLIIHKU CTPYKTYP IIOJ0 iX mpuaaTHocTi g 30epiranus CO; e:

1) crpyktypHe  nmemmdpyBanHs — ganux  J[33  Buammoro  miama3oHy
€JIeKTPOMArHITHUX XBWJIb (BUSAB JIIHEAMEHTHHX 30H, SIKI MOXYTb OyTH IOB’si3aHI 3
AKTUBHUMU (IIH0iTONPOBIITHUMH PO3PUBHUMU CTPYKTYpaMH y 3€MHIM KOp1);

2) nemmdpyBanns aanux /133 B iH(ppadepBoHOMY jiama3oHi (BHSIB aKTHBHHX
(110 TOTPOBITHUX 30H);

3) nemmppyBanns gaHux J[33 y pagioXxBWIBOBOMY jiana3oHi (BUSB 30H
PO3YIIUTBHEHHS Y TIPCHKUX TMOPOJaX, BU3HAYCHHS CTYIIEHS iX BOJIOTOHACHYEHOCTI,
TNIMOWHY 3aJIATaHHS IPYHTOBUX BOJ);

4) aHasi3 CIeKTPiB BIAOUTTS POCIUHHOCTI 3a OaraTo30HaIbHUMHK JaHuMH 133 y
30HaX TEKTOHIYHHUX MOPYIIEHb (KapTyBaHHS T€TEPOTCHHOI Oy/lOBM OCTaHHIX IOIO
(10 TOMPOHUKHOCTI);

5) 0OpoOka MaTepiaiiiB PajioIOKALIMHOTO 30HJYBAaHHS 3€MHOI TOBEPXHI 3a
metonoM Sar Interferometry (BUCOKOTOYHA — MEPIL MITIMETPU — OLIHKA CYy4acHUX
nepemilieHb 3eMHO1 TOBEPXHI, TEOJJUHAMIYHUX MPOLECIB).

Sk mpaBui0, BUKOHABII MOAIOHUX POOIT, MpUHAWMHI B YKpaiHi, 00OMEKYIOTbCS
BUKOPHUCTAHHSIM JIMIIIE OKPEMUX METO/IB.

st BuBueHHs BrumBy cxoBUI] CO; Ha €KOJIOTIIO JOBKUUIS CIIJI 3aJIy4aTH
Oararo- Ta rimepcrekTpanbHi gaHi J[33 pi3HHX pOKiB 3 METO BUSIBICHHS 3MIH Y
BiJIOMBHIM 3JaTHOCTI POCIUHHOCTI MiJI JII€}0 TOKCUKAHTIB Y pa3i iX BUTOKIB.
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maxTn «Mexupidancbkay. Po3riisiHyro po3poOiieHi Ta 3amaTeHTOBaHI TEXHIKO-TEXHOJOTIUHI
pIIIEHHS] BUKOPUCTAHHS TEXHOTEHHHUX BYTJIEBMICHUX 00’ €KTIB.

Kniouosi cnoea: BimBanu BYTUIBHUX BiIXOMIB, BIAXOIW 30aradyeHHs BYTUUIA, BYTJICHEBMICHI
BiJIXO/TU, TEXHOJIOTIYHI PIIIICHHSI.

CHHOCOBbbI IEPEPABOTKU YIJIECOAEPKAIIUX ITOPOA YT'OJIBHBIX
OTBAJIOB
J.B. bpbik
KaHO. MeXH. HAYK
O.B. I'Bo3neBu4
JI.3. Kyabunubkas-Kuraijo
M.P. llonoasckuit

KAHO. MeXH. HAYK

WNHucTuTyT reosoru u reoxumun roprounx nckonaemeix HAH Ykpaunsl,
79060, r. JIpBOB, yn. HaykoBa 3a

OX&paKTCpI/I?;OBaHI)I yFOJ'II)HI)Ie OTBAaJIbI, HpeZ[CTaB,HeHI)I peSy.]'II)TaTI)I TCXHUYCCKOI'o aHaJin3a
YTOJIBHBIX OTXOJIOB IaXThl «MeXUpUIaHCKasi». PaccMOTpeHbI pa3paboTaHHbIE M 3aIIaTCHTOBAHHBIC
TCXHHUKO-TCXHOJIOTNYCCKHUC peIHeHI/ISI 110 HNCITIOJIB30BAHUTIO TCXHOI'CHHBIX yrﬂecoz[epmamnx
00BEKTOB.
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Coal-waste dumps are characterized and results of the technical analysis of coal wasters from
Mezhyrichanska mine are presented. The developed and patented technical and technological
solutions for the technogenic carbonaceous objects using are considered.
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ByrineHi maxtu YepBoHOrpajchkoro ripaudonpomucioBoro paiony (UI'TIP)
3ocepemkeHl Ha miBHO4Yl JIbBIBCHKOI 001acTi, HaBKOJIO Micta YepBOHOrpaja.
CymapHuuii Bumo0yToK Byriumis ctanoBuB y 2017p. — 1,55 man. 1., 2018p. — 1,57 M.
T., 2019p. — 1,36 mun. 1. BugoOytok Byruuist y UI'TIP crtanosuts 4,4 % 3aranbHOTro
BUI0OYyTKYy Byrumsi B Ykpaini. Cepeans 3ombHicTh Byrumis maxt JII
«JIpBiBBYTiI» cTraHoBuia 39,4 %, Byriuia TpboxX maxT — «YepBOHOTPaICHKOI»,
«BenmkomMocTiBChKO» Ta «MeXUpid4aHCHKO» Ma€ 30J1bHICTh TOHAT 45%. SAKicHImImMM
€ Byriuts maxt «CrenoBay Ta «JlicoBa» — 305bHICTh MeHIIIa 30%.

Ha tepuropii UI'TIP € 14 mopoaHux BiBaJIiB IIaXT, BOHM JIOKATi30BaH1 a00 O1J1s
CKIIOBUX CTBOJIIB IIaXT, a00 Ha HE3HAYHIM BIACTaHI Big HHUX, Ta OJUH BlABail
[TAT «JIbBiBcbKa BYyTUJIbHA KOMIIaHIs» — KOJMIIHS IIEHTpalbHO-30aravyBaibHa
dadpuxa (L3D) “UepBoHOorpajacbka”. 3arajbHa IUIONIA 3€MEJIBHOTO BIABOAY IiJT
BiIBAIM cKJagae moHasa 1 tuc. ra. Y BimBamax airouux maxt YI'TIP 3ocepemxeno
nonay 20 mutH. M3 BiiBaIBHUX TIOPIT.

Haitbinpmm  3a toiomero (76 ra) ta BucoTOlO (moHam 60 M) € BigBanl
rpasiTaniinux BiaxoaiB 1[3d «YepBoHorpaiaceka», CKIAJA€ThCs 13 5 sAPYCIB, SKI
BUIIUISIIOTBCSL TepacamMu. Y HbOMY 3ackiajoBaHo TMoHaa 70 MJIH. T BIJIXOIB
Byriie3barauenus ¢pakiii 0,5-150 mm 3 30mbHICTIO 78,4—79,3 % 1 BMICTOM CipKH
3,1 %. I'paBiTamiiini Bigxoau Byrie30aradeHds — 1e aprimtu (54-97 %), aneBpomiTu
(17-28%), mickoBuku (2,0-20,7%), Byrimis (a0 17 %). HaiiOinbina KijdbKiCTh
Byruis (20 + 30 %) 3HaxoauThes y BiaxoAax duoraiii. Y BiIX0Aax rpaBiTalllifHOTO
36aradeHHs kiacy 1 + 13 MM KUIBKICTh BYTULIS MOXe gocsrata 15 %, a y Biaxomax
kiaacy 13 + 150 mm —4 +7 % [1,2].

3 METO BCTAaHOBJICHHS NPHUAATHOCTI TIOPiJl BYTUIBHUX BIABATIB IS
TEPMOXIMIYHOT TIEPEPOOKM HaMU JIOCHIDKYBAIMCS TIOPOAM TEPUKOHY IIaXTH
«Mexupiuancekay. [llaxta «Mexupiuancbkay mpaitoe 3 1959 p. banancosi 3amacu
Ha 01.01.2018p. cranoBwiu 18 mun T, npomuciosi — 10,5 MiaH T, mo3abanaHCOBI —
3,7 muH. T. [IpoekTHa moTyxHIicTh maxTu /50 Tuc. T Byruuis B pik. BcTaHoBieHa
BupoOHHYa notyxHicTe Ha 01.01.2018p. cranoBute 300 THC. T BYruuis B pIK.
Buno6yrok y 2018p. — 167 tuc. 1. Byrimig Bucoko3oinbne — 47%.

Jirounii TepukoH maxtu «MexupidaHcbka» posTamoBanuid Ha BifctaHi 700 m
Ha 3axiJl 1 MIBICHHUHN 3axiJ BIJ MOPOJHOTO OYyHKEpa TEXKOMIUIEKCY IIaxTH Ha
aNIOBIAIbHUX Bifgkiaagax p. Parm. dakTthyHa IUIomia OCHOBH IOPOJHOTO BiaBaIy
mwaxtu «Mexupidanceka» Ha 2017p. cranosuna 282 tuc. M?, Bucora Bigsamy 10-
12 m. TpaHcmopTyBaHHS Ta BIJICMIIKA TIOPOAM y  BigBal  BUKOHYETHCS
aBrocamockugamu. Kyt Bigkocy mopim — 30-35°. Jlns 3axwcTy mnpuierioi 1o
MTOPOTHOTO BiJBaTy BiJICMIIaHA JaM0a BUCOTOIO 2M, JIJISi CTOKY aTMOC(EpHHX OIIajliB
MK 1aMOOI0 1 YKOCOM BiJBajy BJAIlITOBaHAa BOJOBIIJIMBHA KaHaBa. Ha cxmimax
BiJIBaJl YACTKOBO PEKYJHTUBOBAHHN IIJITXOM HACHUIIAHHS IIApy MICKY Ta CYTJIMHKIB
toBiuHO 0,5-0,7 M, sikuit 3apic TpaBoro.

VY tepuxoni HarpomamkeHo 4,1 MiH. T nopoau. PiuHuii oOcsar 3akiajaHHsS
nopomu — 40-50 tuc. M*Ha noBepXHi TEPUKOHY IEPEBAKAIOTL HErOpii MOPOJIH.
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[Topoau npencrarieni aprizitamu (78 %), aneBpoiitamu (14 %), mickoBukamu(6 %)
ta ByriuiM (2 %).

Bin6ip npo6 mopoau i TEXHIYHOTO aHaji3y IMPOBOJUBCS Y TPhOX MICIIX
3TiTHO CTaHAAPTHUX METOAUK — Oe3MocepeHbO IMicis KOHBEEpa, Ha Mia i3ai 10
BifBady 1 3 Tinma TepukoHy. B mabopatopii TexHiyHOro aHamizy IHCTUTYTY

BU3HAYAITUCS TIOKA3HUKH 30JbHOCTI, BUXO/IY JETKUX PEUOBHMH, BMICTY BOJIOTH 1 CIpKH
(tabum. 1).

Ta0mmms 1.
Pe3ynbratu TeXHIYHOrO aHaNi3y Npo0 TEPUKOHY MaXTH «MexupiuaHcbka», % mac.
30JIbHICTh Jletki | Bosoricte | Cipka
Micriie Bibopy npobu A? V? We Se
IToapiOHeHa mopoja micis KOHBeepa 80,2 12,59 2,12 1,6
Ha mig’i3a1 1o BigBairy 82,34 11,98 1,91 4,85
besnocepeHbO 3 TEPUKOHY 82,87 11,78 1,68 4,07

BigBanu mopin ByriaeBUAOOYTKY MOXHA pO3MVISIIATA SIK JKEPENO I[IHHOI
MIHEpaJIbHOI CHUPOBHHM, TaK 1 sIK JoKepesno eHeprii. KoHuenmis MnpoMHUCIOBOI
pPO3pOOKM MOPOJHUX BIJBAJIIB IOBHUHHA IPYHTYBAaTHCh Ha JBOX CKJIAJ0BUX:
BUJIyYEHHI I[IHHUX KOPHUCHUX KOMIIOHEHTIB Ta yTHWii3alii abo BUKOPUCTaHHI iX Yy
SAKOCT1 BTOPUHHUX PECYPCIB JJIA PI3HUX Tally3eil eKOHOMIKH.

ABTOpamMu B TMpOIECI HAYKOBO-AOCTHIAHMX poOIT Oy 3alporoHOBaHI 1
3aMaTeHTOBAaHI TEXHIYHI PIIIEHHS II0JI0 BUKOPUCTAHHS BYIVIEBMICHHUX TIOPIJ SIK
JI0JIaTKOBOi ~ €HEPreTMYHOI CUPOBHHHM (BHCOKO30JIbHE TAJIMBO, Tra3uQikaiis,
yTHIII3aIlis Teria BiBaly, TaK 1 TEPMOXIMIYHOT IEPEPOOKH).

PosrnsHemMo getanpHilE TEXHOJIOTIYHY cxeMy cmocoOy [3] TepMoxXiMidHOi
nepepoOKH BIAXOAIB BYIJIEBHIOOYTKY — HaIpUKIa[, HuaMiB YepBoHOIrpaachkoi
[3®. Crnocid TepMOXIMIYHOI NEpepOoOKH BIAXOMIB BYTJIEBUIOOYTKY peani3yloTh
HAaCTyTHUM YMHOM: MIiATOTOBJIEHY BYTUIbHY NyJibly (IIIaM JpiOHOrO BYTruLIA 3
BOJIOI0 y cmiBBiIHOMIEHH] 1:1) momaroTe B TpyOwyacTuil peaktop-razudikaTop, y
AKOMY B 3aJIEKHOCTI BiJI TEpMOOApPUUHUX MapaMeTpiB MPOXOAATh XIMIUHI peaKiii 3

yrBopeHHsM MeTany 2C+2H;0O=CHs+CO,, abo 3 yTBOpPEHHSAM «BOJISHOTO Ta3y»
C+HZO:CO+H2

TEIUIOOOMIHHUK, J€ MPOBOASATH PI3KE OXOJOHKEHHS — «TapTyBaHHs» yTBOPEHOIO
cuHTe3 — rasy. Jlami 3araproBaHuii Ta3 d4epe3 TPyOUACTHI €IIEMEHT — Ta30Xij
MOCTyHae B pPEKylepaTop, HarpiBaloyl y HbOMY BOJOBYTUIbHY IMyJNbIly, SIKa Y
MiIITPITOMY CTaHI BBOJAUTKLCS B 30HY peakiii razudikaropa. [ligirpita razamu Boaa 3
KaMepu rapTyBaHHsI TEIJIOOOMIHHHMKA 110 TEXHOJIOTIYHIHN JiHIT OCTYIA€ PEryIbOBaHO
y BY30JI IPUTOTYBaHHS BOJAOBYT1JIBHOI MyJIbIIH.

Takox aBTOpaMu 3amaTEHTOBAHUM IHIIMA CHIOCIO KOMIUIEKCHOI Ha3eMHOi
TEPMOXIMIUHOT TepepoOKu BoAOByruibHOro uuiamy [4]. IlponoHoBanmii crocio
MICTUTBH JB1 cTajii. [lepmma cramis — orpuManHs BojgHEeBMICHOTO cuHTe3-rasy CO+H;
3 BOJIOBYTUIbHOI MYJIBIIH Y TPYO4aCTOMY PEAKTOPI, Apyra CTajiisi — BBEACHHS YaCTHUHU
OTPUMAHOrO0 Ta3y Yy BEPTUKAIBHUN MIAXTHUH peakTop-rasudikatop KyCKOBOTO
BYTULIS, JJISI OTPUMAHHS CMOJIM Ta 30arad€Horo METaHOM Ta3y. Y peakTopi Mporiec
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TOpPIHHSA OPTaHi30BYIOTh TaKUM YHHOM, IO 30HY TOPIHHS 3 TemmepaTryporo Ti =
850°C — 900°C cTBOpIOIOTH y cepelHili 4acTHHI peakTopa, BUIIE SKOi iCHy€ 30HA
niposizy 3 Temmeparyporo T, = 400-450°C. Jlani ogun notik CO+H; piBHOMipHO
M0J1al0Th Yepe3 nephopoBaHU KOJIEKTOP BUIIE 30HU MIPOTI3y, Y SKii yTBOPIOIOTHCA
naporaszoBi CMOJISIHI TpoaykTH, 30araueni CO ta Hp. OTpumany cymiin BiABOISATH
yepe3 KOJIGKTOp, a Jail yepe3 TeruiooOMiHHUK 1 cemaparop cMoiu. [lpu Takomy
«30arayeHH1» OTPUMYIOTh SIKICHIIIUN CKJIaJ BYTUIBHOI CMOJM IS TOJAJIBIIOTO
BUPOOHMIITBA MAJTUBHUX Ta MaJTUBHO-MACTHILHUX MPOAYKTIB 3aBISKH MIPUCYTHOCTI B
OTpUMaHIl cMom OUIBIIOT KUTBKOCTI HU3BKOKHIUITYMX (pakiiii Ta 3MEHIIECHHIO
BMICTY apOMAaTUYHUX BYTJICBOJIHIB.

Kpim Toro, npyruii moTik BOAHEBMICHOTO Ta3y MOJAOTh Yepe3 KOJEKTOP y 30HY
posxapenoro no Ttemnepatypu 850°C-900°C Byrimms, y sKkiii IpM IEBHHX
TepMOOAPUYHUX YyMOBaX BiIOYBA€THCSA CUHTE3 a3y 3 MMIJBUILIEHUM BMICTOM METaHy.
30arayeHuii MeTaHOM ra3 BIJIBOJSTH ISl CIIOKMBaya, a00 JOMIIIYIOTh HOT0 YaCTUHY
710 Ta3y, KU OTPUMYIOTh 3 CEPEAHBOT YaCTUHU IAXTHOTO peakTopa-razudikaTopa,
Ipy [[bOMY YAaCTHHY 30arad€Horo METaHOM Ta3y MOKHA BBOJUTH JOJATKOBO MJIs
CTUMYJIIOBAHHS MPOIIECY OTPUMAHHS OUTBII SKICHIIIOTO CKJIATy I1IbOBOI CMOJIH.

Takum 4YMHOM, y TPOIMOHOBAHOMY KOMIUJIEKCHOMY JBOCTaIIMHOMY CIIOCOO1
OJIHOYACHO MPOBOJIATH MPOIECH OTPUMAHHS TEXHOJOTIYHUX Ta €HEPreTHUYHUX Ta3iB,
TaK 1 OTPUMYIOTh BYTUJILHY CMOJTY.

BucnoBok. BmpoBamkeHHS — 1HHOBalIMHMX  TEXHOJIOTIA  TEPMOXIMIYHOL
NepepoOKH BIAXO/IB BYTJIEBUIOOYTKY CHPUSITHME MOBHIINA po3poOll MOPOAHHUX
B1JIBJIIB, 110 MPHU3BEAE A0 MOKPAILIEHHS CTaHy IOBKULIS B PETiOHI Ta CIyT'yBaTHUMeE
CTaJIOMYy PO3BUTKY TEPUTOPII.
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Ukraine has a well-developed infrastructure for prospecting, extraction, transportation and
processing of minerals, including fuel. Environmental hazards are characteristic of all technogenic-
loaded regions of the world.

Key words: technogenic-loaded regions, ecology, combustible minerals.

Exonoriyai HeOe3neku XapakKTepHi MJisi BCIX TEXHOTC€HHO-HABAHTAKEHHUX
perioHiB cBiTy. ToMy OCTaHHIM 4YacoM OUIBIIICTh KpaiH CKOpOYy€e€ BUIOOYBHY
MPOMMCIIOBICTh, 3aKpPUBAIOUM IIAXTH, 3MEHUIYIOUM Ta JIKBIAYIOUM BHUAOOYTOK
KOPUCHUX  KomajnuH. Po3poOka ByrulbHMX TOKJIaaiB y JHIIPOBCHKOMY
OypoByriibHOMY OaceiiHi Ta 3akapnarchbKiii BYIVICHOCHIA TUIONII BiIOYBA€ThCS Y
Byryiepo3pizax, a y Jlonenpkomy Ta JIbBiBCbKO-BomuHCbKOMY OaceiiHax MPOBOSITh
maxTtHi po3poOku. He3Bakaroun Ha pi3HI TUIM BIANPALIOBAHHS TEXHOTEHHO
MOPYIIEH] AUISHKY Ha3aBKIM 3MIHIOIOTh MOP(OJIOTI0 MOBEPXHI PETIOHY.

bype Byrumis B YkpaiHi po3poOJSIFOTH 3a JOMOMOTOI0 BYTJIEPO3pI3iB Kl
3ocepemkeni 'y Yepkachkiid, XXutomupcebkiii, KipoBorpaacbkiii Ta 3akapnaTChKii
obmactsax. Taki po3poOku TpuBaroTh 0au3bko 100 pokie [4]. 3a el yac 3HUIIEHO
3HAYHI TUIONII TPYHTOBOTO TMOKPWBY, a InOuWHa Kap’epiB csarae 100 m 3MiHIOIOUU
rincomeTpuyHi piBHI ToBepxHi. [Ipu mpoBeneHHI poOIT y BYTIIBHUX Kap’epax, 3a
MpaBUJIaMU TEXHIKH OE3MEKH, € 000B’SI3KOBE 3HATTS MOKPIBJI1 HA IMIUPUHY HE MEHIIE
OJIHI€] MPOXOJKHU. 32 TAKUX YMOB PO3MIpHU Kap’ €piB 30UIbIIYIOTHCS AYXKE IIBUAKO, a
3BAYKAIOUM 110 HAMOUIBII MIITHOIO MOPOJOI0 € BYTUIbHI IUIACTH, SIKI 3aJrar0Th Mij
MicCKaMHU Ta TJIMHAMU TO CTIMKICTh CTIHOK y TaKUX BUMaJKax € ymMoBHOIo. Ille ogHiero
OCOOJIMBICTIO € OOBOJHEHICTh BYTUIBHUX OydallbKuX TMOKJIaAiB, TOOTO Kap’ep
po3pi3zae BOAOHOCHI TOPU30OHTH (puc. 1).

3a ocTraHHI pOKM Yy BIAMOBIAHOCTI A0 cmiBnpami 3 €C 1moa0 3MEHIICHHS
BUKOPUCTAaHHS BHUKOMHUX IMAJIUB, MPIOPUTCTHUA HAMPSM Y PO3BUTKY CHEPreTHKHU
HaOyBa€ BITHOBIIOBaIbHA eHepreTrka. OCKUIBKH 32 MPOTPaMOI0 PO3BUTKY BITHOBHOI
EHEepreTUKU YKpaiHu, i KUTbKICTh Ma€ 30UIbIIUTHCS Maibke y 2-3 pa3u 10 2035 poky,
IO JOIJIBHO BHUKOPHUCTATU JUJIsl TOKPAILIEHHS EKOJOTIYHOTO CTaHy TEXHOTEHHO
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HABaHTa)XCHUX PETIOHIB, TOOTO BUKOPUCTAHHS €HEPrii BITPY Ta COHL Ha TEPUTOPIi
Honenpkoro Oaceiiny [1-4].
e

Puc. 1 Po3mennieHHst HIKHBOTO Ta CEPEeIHBOTO TUIACTIB MIIaHO-TIMHUCTO-BYTIHCTOO
BepcTBOI0, MOpO3iBChKUI ByTiaepo3pi3, cxigHa crinka [1K 24-45.

Jlis  BIOZHOBIIEHHS  €KOJIOTIYHOTO CTaHy BYTJIEBUIOOYBHHX  PETiOHIB,
po3risgialoun pobotu mpoBereHi y Aunrmi Ta HiMmeuuyuHi, JOLUIBHO OTpUMATH
MIATPUMKY Y MICIIEBOTO HACEJIEHHA, B TOMY YHCJII W HHUHINIHIX CHIBPOOITHUKIB
BHJIOOYBHHX, B TOMY YHCIII ¥ BYTJIeBUI00YBHUX MIAMPUEMCTB. 3BEPTAIOYN yBary Ha
MPUPOJHI XapaKTEPUCTUKU Ta KIIMATHYHI OCOOJIMBOCTI PETIOHY BAapTO 3Ba)KaTH Ha
COHSYHE CIIEKOTHE JIITO Ta JIOBOJII CHJIBHI, IEPEBAKHO, IMIBJACHHI Ta MiBIESHHO-CX1THI
BITpH, SIKI MOKJIMBO BUKOPHUCTOBYBATH Ha TEXHOTeHHUX (popmax penbedy. OCKITbKH
TEPUKOHU € MIAHATTSIMH, TO CHJIa Ta MIBUJKICTh BITPY HAa HUX 3HAYHO 30UIBIIYIOTHCS.

3HauyHEe TEXHOT'€HHE HABAHTAXXEHHS MalOTh 1 MPUMOPCHKI (KypOpPTHIi) paiioHH,
30CcepeKeHl, nepeBakHo, Ha A30Bo-HopHOMOpChKOMY y30epexoki. Jle 3ocepekeni
MeTaJypriiiHi 3aBOJy, SIKI HETaTUBHO BIUIMBAIOTh SIK MMOBEPXHEBI BOJAM, MOBITPS Ta
rpyHTH. CTBOpEHI BIACTIMHUKN HE TUTBKH 3MIHIOIOTH JaHAMAPTH, a KOHIIEHTPYIOTh
3a0pyIHIOIOY1 PEUOBUHHU Ta BIJIXO/IA IEPEPOOHUX MMiAIPUEMCTB.

He BukmtoueHHsM € i1 BuAoOyBHI HadTOora3zoBi AiUISHKH Ha Oepe3i YopHOro
Mopsi (puc. 2) Ta menbdi. Skl mig 4yac po3poOKHM HETaTHMBHO BIUIMBAIOTH Ha
HaBKOJIMIITHE CEPEJOBUIIE Ta KypOPTHI M 0aIbHIONOTI4YHI XapaKTEPUCTUKH.

Puc. 2. Bigsin HadTOpoayKTiB 13 pO3BiIyBaIbHUX CBEPAJIOHUH Ha O6epe3i HopHoro Mopst
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TakuM  YuMHOM, HEraTMBHMN  BIUIMB  BUJOOYBHOI Ta  IEpPEepOAHOL

MIPOMHUCIIOBOCTEM MOCHIIIOETHCS 32 PAaXyHOK 3017IbIICHHS MOOYTOBOTO CMITTSH, SIKE
0COO0JIMBO 30UIBIIYETHCS Y KUUIBKOCT1 B BECHSIHO-JIITHIN Mepiojl. 3BepTaeMo yBary, o
[IOPOKY HETaTUBHUI BIUIMB 3OUIBIIYETHCS 3a PaxXyHOK pEYOBHH SIKI HE
NepepOoOIISIFOTHCS TIPUPOIOIO.

BiCyTHICTh ONTUMALHOTO MOHITOPUHTY[2] B TEXHOT€HHO-HABAaHTAKCHHX

perioHax 3HaYHO 3HIKY€E MTO3UTUBHI Pe3yIbTATH.

1.

2.

IEPEJIIK BUKOPUCTAHOI JIITEPATYPH
HenicoB H., Asepin 1., FOmyk A. i in. (2017). O1inka €KoJ0Ti94HOI KO Ta MPIOPUTETH
BiJIHOBJICHHS JTOBK1UIA Ha cxoiai Ykpainu. — Kuis: BAITE. — 88 c.
[lonmoxxeHHsT ~TPO  MPOBEACHHS  MOHITOPHHTY Ta  HAYKOBOIO  CYIPOBOJDKCHHS
HA/IPOKOPHUCTYBAHHS: 3aTBEP/DKEHO MIHICTEpCTBOM €KOJIOTIi Ta TNPUPOJHUX PECypciB

VYkpainu 11.03.2013 Ne 96 / MiHicTepcTBOM €KOJIOTil Ta MPUPOJHUX pecypciB YKpaiHH. —
K. —-2013.

3. «[Ipo OcHoBHI 3acanu (cTpaTerito) AepKaBHOI €KOJIOTTUHOI MOMITUKH YKpaiHU HA TEpiof 10

2030 poky» : 3akoH Ykpainu Bix 28 motoro 2019 poxy Ne 2697-VIII // O¢iuiiiamii BicHHK
VYkpainu Big 12.04.2019 p. - 2019, - Ne 28, ctop. 29, ct. 980.

Vergelska N., Vergelska V., Melnik V. (2020) The impact of spent areas coal mines on the
environment // IX INTERNATIONAL GEOMECHANICS CONFERENCE. 7 — 11
September 2020 Varna, Bulgaria. P. 304 — 310

105
Cyuacni npobnemu 2ipruyoi 2eonoeii ma eeoexonoeii, 10-11.12. 2020



YK 55:502.64
®OJIOPOHOCHI HNICKOBUKHA MAJIEOT'EHY KUTOMUPCBKOI'O NOJIICCA:
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B po6oTi mokasaHo, 1110 Te€OKOHCEepBallisl AUISHOK MOMIMPEHHS (HJIOPOHOCHUX MiICKOBHKIB €OIEHY-
OJIITOIICHY B MEXaX TEXHOT'€HHO-HaBaHTakeHoro JKutomupcebkoro Ilomiccsi Mae Bennke HayKOBE
3HAQUEHHS 1 BU3HAYAETHCS SIK aKTyaJlbHE 3aBJaHHs. JleTanbHe BUBYEHHS MOXKE JOMOMOITH IIPH
BUpIIICHH] (IIOPOTEHETUYHHX, TManeoreorpadiyHux, crpaTurpadiyHux NHTaHb, a TaKOX Yy
BHU3HAuUEHHI IreHe3ncy OypiTuHoBHX nokiaiB [lomices.

Kniouosi croea: TexHoreHHe HaBaHTaKEHHsI, BonmHChKuil Mera0iok, (GIIOpOHOCHI MiCKOBUKH,
reOKOHCepBallis

®JIOPOHOCHBIE IECHAHUKU ITAJIEOTEHA ’KUTOMUPCKOI'O
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HauuonanbHsiil HayuyHO-TIpupoaoBenueckuit Myzeit HAH Ykpaunbt

B pobote nmokaszaHo, 4To reOKOHCEpBAIHsl YYaCTKOB PACHPOCTPaHEHHUsI (PIIOPOHOCHBIX MECUYAHUKOB
€OLICH-OJIUTOlIEHAa B Tpejesiax TeXHOreHHo-HarpyxeHHoro JKurtomupckoro Iloneckss wumeer
OospllIOe HAayYHOE 3HAU€HHE M ONpesessieTcs Kak aKkTyalbHoe 3agaHue. JleranbHoe H3ydeHHe
MOKET MOMOYb MPHU pelIeHUuu (IOPOTeHETHUECKUX, Majieoreorpapuueckux, cTpaTurpaduyeckux
BOIIPOCOB, a TAKX€ IPHU ONPEAEIECHUH I'€HE3NCa THTAPHBIX 0TII0KeHuH [lonecss.

Knrouesvie cnosa: Texnorenas Harpyska, BonuHckuii Mera0iok, (pJIOpoOHOCHBIE TECUaHUKH,
TEOKOHCEPBALIMS
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THE PALEOGENE FLORA-BEARING SANDSTONES OF ZHYTOMYR
POLISSYA: SCIENTIFIC SIGNIFICANCE OF LOCATION GEOCONSERVATION
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Doctor of Geological Sciences
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Maryna Komar
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Kseniia Rudenko
Candidate of Geological Sciences
National Museum of Natural History at the National Academy of Sciences of Ukraine

The paper shows that the geoconservation of the Eocene-Oligocene flora-bearing sandstones
distribution areas of within the technogenic-loaded Zhytomyr Polissya is of great scientific
importance and is defined as an urgent task. Detailed study can help in solving florogenetic,
paleogeographical, stratigraphic issues, as well as in determining the genesis of amber deposits in
Polissya.

Key words: technogenic loading, Volyn megablock, floron-bearing sandstones, geoconservation

[Ipupogna cBoepiaHicTh YKpaiHcbkoro [lomiccss — TmoXijlHa TeoJIOro-
reomopdosioriunoi  Oynosu. HaiBaxiuBilIMMH BIAMIHHOCTSAMU KUTOMHUPCHKOTO
[Tomicest BiJ IHIIMX MOJICHKUX PETIOHIB € HOTO PO3TalllyBaHHS Y IMIBHIYHO-3aX1JHIH
JacTHHI YKpPaiHCBKOTO IWTa B Mekax BOJIMHCHKOTO Meralioky; OiibIl BHCOKE
TIICOMETPUYHE MOJIOKEHHS; 3HAYHA POJb KPUCTATIYHUX MOPiA B OyJOBI Cy4acHOIO
penbedy; TIUPOKUNA PO3BUTOK BY3bKUX TJIUOOKO BpI3aHUX PIYKOBUX JIOJIMH;
HASBHICTH BEJIMKHUX JIECOBHX OCTPOBIB 1 MEHIIIAa 3a00J1049eHICTh TepuTOpii [1].

['eonoriuni ocobmuBocTi Kutomupcskoro Ilomiccs crpusitorb 1HTEHCUBHOMY
PO3BUTKY TIpHUYO-BUAOOYBHOI MPOMHCIOBOCTI. JKUTOMUPIIMHA XapaKTePU3y€EThCS
3HAYHUM O0OCSITOM BUAOOYBaHHA 1 TepepoOKH TpaHiTiB, KBapUUTIB, Tabdpo,
nabpagopuTiB Ta I1HIMX TOpia. HalmommpeHimmMu s perioHy € OyIliBeNbHI
KOPUCHI KOTAJIMHM, SIKI BUAO0OYBAIOTh BIAKPUTHUM CIOCOOOM 3 BHUKOPHUCTAHHSAM
BUOYXOBHX METOIB pO3pOOKH pPOJOBUI OyaiBenbHUN KaMiHb. lle HeratuBHO
BIUTMBAE HA €KOJIOTIYHUN CTaH TEPUTOPIN, y TOMY YHCIII HA SIKICTh MPUPOTHUX BOJ Ta
CTaH JIICOBUX TIPYHTIB y 30HI TEXHOIEHHOro 3a0pyaHeHHs. BiamorigHo,
Kuromupcrke [lomicest BIZHOCUTBCS 10 OJHOTO 3 HAWOLIBII TEXHOTEHHO-
HABAHTAKEHUX PETIOHIB YKpaiHU.

Ha Tteputopii BonuHchkoro mera0ioky B 30HI 3aHYpPEHHS KpPUCTaJII4YHOTO
(yHIaMEHTY BH3HAYEHI1 €pO3iiHI OCTaHIl NaJIeOreHOBUX IICKOBUKIB (€OLEH —
HWKHIA ~ OJITOIEH), SKI MICTATh BIAOUTKM JUCTOBOI (JIOPHM TPOMIYHUX 1
cyOTpomiuaux pociauH. Haiibinbma KUTbKICTh 1X moTpamisie y cMmyry KopocTenb —
Kuromup — Hosorpaa-Bomuncekuit. Hanpukinm XIX — mowarky XX cromTrs i
BIIKJIAIM aKTHBHO JOCIHI/DKYBAIHCHh YKpaiHchbkuMu HaykoBisimu (Ilimenoa H.B.,
Kpumroposuy A.H. Ta immi) ©Ha nguigHIl Big modatky p. [lapomoBkum 110
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c. HeipoBku. ¥ 50-pokax (CranmicnaBcekuii X.A.), a mizHime, y 80-ux pokax
(Bixkymia C.B., Xwmna C.I'. ta i#mi) Oyna 3HA4YHO PO3IIUPEHA TEPUTOPIS iX
3HAXOXKCHHS.

TepuTtopist OCIIIKEHb XapaKTEPU3YEThCS HASBHICTIO KPUCTAIIYHMUX TMOPIJ, SKi
IIPE3CHTOBAH1 POKEBUMH pPamnakiBIMOAIOHUMH IpaHiTaMH. [TICKOBUKH 3ajraroTh Ha
KOp1 BHUBITPIOBaHHS TPaHITIB, 1HOJI Ha CHHIX KHIBCBKHX Mepreisx maneoreHy [1].
DIOPOHOCHI MICKOBUKH MOIIUPEH] OJIM3BKO 10 TOBEPXHI, BIJICTIOHIOIOTHCS Y SIpax, Ha
Oeperax 1 OHUIII pi4OK. BOHM mpeacTaBieHl TEMHO-CIpUMH, OypO-KOPHUYHEBHMH,
cmabo 3IIEMEHTOBAHUMHU YU NIUIBHUMH TICKOBHUKAMH 3 BIJOMTKAMU KOPIHHS, TiJIOK,
JUCTS Ta TWIoAiB (puc. 1).

["eoxoHCepBallis JOKaIlii Te€0JOTIYHOTO CepeOBUIA € HEOOX1THOIO CKIaI0BOIO
JUIsL  TPOBEJIEHHS HAYKOBUX JIOCHIIKEHb, $AKI TPUBAIOTh O€3MEpPEepBHO 1
NOTIHOIOIOTECA Pa30M 3 PO3BUTKOM HOBHX HAayKOBUX METOJIB. B 3B’S3Ky 3 1HM,
nepmmmM y 1967 p. craTyc reojioriyHoi mam'siTkhd MICHEBOTO 3HAYEHHS OTPUMAJIO
MICIIE3HAaXOKEHHsT (DJIOPOHOCHUX TIICKOBUKIB MDK cc. Bomsgummuna 1 HeBupiBka
Kutomupchkoi 00J1. Ha mpaBoOepexki p. Ipima.

Ha nouatrky XXI ctr. B OneBcbkomy paiioHi JXuTomupcbkoi o6sacti 0yiio
BIJIKDUTO HOBY JUISHKY €pO3IHHHUX OCTaHIIB TAJCOTCHOBUX (DIOPOHOCHHUX
nmickoBuKiB. Ile onHe 3 HebGaraThboX MICIb Ha TepUTOPii €BpomH, e Ha MOBEPXHIO
BUXOJISITh IMICKOBHUKHU 3 J00pe 30epeKeHUMH BiJOMTKaMH €OIIEHOBOI JIJUCTOBOI (Di1opwu.
VY nux Micusx po3pi3 NajieoreHy He MOBHHM. 3MIHM TEKTOHIYHOIO PEKUMY MPU3BEIN
70 OCTPIBHOTO XapakTepy 3ajsiTaHHA OCAJ0BUX BIAKIAJIB, MIO 3HAYHO YCKIIAIHIOE
BU3HAUCHHs iX cTparurpadiudHoro mnojoxeHHs [4]. B paiioni cc. 3amucioBuuu 1
XKyOpoBruuu ocasoBi YTBOPEHHS 3aJISral0Th Ha KOp1 BHUBITPIOBAHHS TPAHITIB 1 Y
BUIJISAI €pO3IMHUX OcCTaHUiB. Biaknaau mnpeacTaBieHl KBapLOBUMM IICKaMU 1
CBITJIO-CIpUMH, OUIMMH, 3KOBTO-OypUMH ApiOHO3EPHUCTUMHU PI3HOI UIUIBHOCTI
IUIMTYACTUMH  TCKOBUKaMH (puc. 2). ['olloBHMM MiHEpajIoM BHCTYIA€ KBapil
(mo 97%); mpuUCyTH1 TaKOX aKIECOPHI MiHEpad (LIMPKOH, alaTuT, CTABPOJIIT, PYTHIL,
mucteH) y KuUbKOCTi 110 3%. IlicKOBUKM TEpEeKpUBAIOTHCS MAaJONOTY>KHUMH
YeTBEPTUHHUMU BiJKIagamu (puc. 3 ).

3a BusHaueHHsMHu Bikynina C.B. [2] miCKOBUKM HOBOI JIOKAIlli BUPI3HSIOTHCS
BUJIAMU 3QJIMIIKIB TPETHUHHOI (PJIOPH, 110 XapaKTEepHI Il CyOTPOIMYHOIO KIIiMary
abo mepexigHOro BiA TpomiyHOTO. [lomanmbiiie BHBYEHHS pPO3pi3y MAIEOTC€HOBHX
MICKOBHKIB JIO3BOJIMJIO PO3LIMPUTH HAIll 3HAHHS MPO POCIMHHICTH 1 KIIMaTH4HI
ymoBu eotieny [lomices [3].

3aranom, mepioJl paHHbOIO KaHO3010 BBAXKAETHCS MEPIOJAOM TEIUIOro KIiMaTy
Ha BCIHA TUTAHETI, KOJIM TPOIIYHA POCIMHHICTh CKJIaJanach 3 BEJIUKUX JMCTOMAIHUX
JIEpeB, YarapHUKiB 1 TPaB’SIHUCTUX POCIUH. Y TMICKOBUKAX BIAOUTKH (iiopu
30eperiucs OKpeMHUMH TMPOIIapKaMH, a TaKOXX Y BUIJIAMI MOOJWHOKOTO KOPIHHS
JEpeB y MIUIBHUX TUIMTAaX TMICKOBUKY 1 CEpel PUXJIHNX IMIIAHUX YTBOPCHbD.
HakonuueHHs JTUCTOBOro Marepially y 3HauHIM KUIBKOCTI, IKE MU CIIOCTEPIraeMo y
3pa3Kax, COpHsUIO PO3IIapyBaHHIO MICKOBHUKIB. BiICyTHICTh COPTYBaHHS POCITMHHOTO
MPOAYKTY BKa3ye Ha IMIBUJKE BIIKIAAaHHS 1X Y BOAHOMY CEPEIOBHUIIII 32 4aCTOi 3Mi-
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Puc. 1. EolieHOBI TICKOBUKAaMH 3 BIIOUTKAMU KOPH, JIUCTS Ta TUIO/IB
(¢oto aBTOPIB, 2013 p)

o : 2
Puc. 2.I1niT4acTi CTpYKTYpH MiCKOBUKIB
(poto aBTOpIB, 2015 p.)

: o ) N 25 Vg
Puc. 3. I'eonoriunuii po3pi3 najaeoreHoBUX MmickoBHKiB. POTO aBTOPIB,

HU NpUOEpeKeHO-MOPCHKUX YMOB 1 I'BJITOBHOMY IOXOBaHHI POCIMHHUX PEIITOK
MiI[AHUM MaTepiajioM. 3HaleH! 3aJUIIKA KOPEHEBOI CHCTEMHU BEJIMKHX PO3MIpIB
3acBIYaTh MPO TPUBAJIC 3aCUIAaHHA 1X MICKOM, a00 HaBMaKW, panToBe — Tij Yac
MPUPOJIHOT KaTacTpoPH.

BHacnmimok  HEWITKOCTI  CTpaturpadiqyHoro  MOJOXKEHHS 1  MIHJIHUBOCTI
JITOJOTIYHUX BJIACTUBOCTEM TIPCHKUX TOPiA, iX perioHajgbHE MOIIUPEHHS,
naneoreorpadis, d¢amii 1 perioHajdbHI KIIMATOJIOTIYHI TIOKa3HUKH, 3'ACOBaH1
HeoCTaTHbO. JlOCTOBIpHI pe3yabTaTH Ta I1HTEpIIpEeTalliss OTPUMAHUX JaHUX
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J03BOJISITh  BI3yalli3yBaTW pealbHUN XiJ €BOJIOLINHO-EKOJOTIYHUX MPOLECIB Y
najeoreHi. MOXJIMBO TaKOXX BUKOpUCTaHHS (ITOGOCWIIN s PEKOHCTPYKIIIN
OKpPEMHUX PEriOHaJbHUX KIIMAaTUYHUX YMOB. JleTanbHl MOCHIDKEHHS 1 aHaji3
CIPUSATUMYTh y BUPIIIECHH] (bJI0pOTeHETUYHUX, najneoreorpagiyHux,
cTpaTurpadiyHUX MUTaHb, & TAKOXK Y BU3HAYEHHI I'eHE3UCy OYPIITHHOBUX IMOKJIAIIB
[Tomices, sxi popMyBaIUCh Y 1IeH yac.

BpaxoByroun Maciitadbu po3po0oK KpUCTAIUYHUX MOPIJ BIIKPUTHM CIIOCOOOM B
OCTaHHI1 pOKH, 00epiraTu yHiKallbHI T€0JIOT14H1 YTBOpEHHs 0e3 KoHcepBallii 00’ €KTIB
HAyKOBOi CHAJIIMHU CTa€ HEMOXJIMBUM. OCKUIBKH MICKOBHUKH MICTSTh POCIHHHI
PEIITKH, JOCTIKEHHS IKUX Ma€ BEJIMKE HAyKOBE 3HAUCHHS, T€OKOHCEPBallisl TIISTHOK
iX TOIMpEeHHS B MeXaxX TEeXHOreHHO-HaBaHTaxeHoro JKutomupcbkoro Ilomices
BHU3HAYAETHCS SIK aKTyaJbHE 3aBJaHHS.

30epexeHHsT pecypcHHX (QYHKIIA OO0’€KTIB NPUPOAHOI CHAAIIMHA HAJae€
MOXJIMBICTh PO3BUBATH HAayKOBMM I1CTOpUKO-reosioriunuii Typusm y llomicci;
JI03BOJISIE  BUKOPHUCTOBYBAaTHM TEOJIOTIYHI O00’€KTM B  TPOIIECi  BUKIJIAJIaHHA
IPUPOJHUYMX TUCIMILTIH y 3arajJbHOOCBITHIX 3aKjIa/aX, YHIBEPCUTETAX, a TAaKOXK i
yac TeMaTHMYHHUX E€KCKYpCIi JUIsl Y4aCHUKIB ceMiHapiB, (opyMiB Ta KOH(]epeHIii
PI3HOTO POJY.
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VK 553.62
AHTPOIIOT'EHHA TPAHC®OPMAIIA PEJBE®Y JOJIMHU PIYKU
JSAOBA Y 3B°43KY 3 'IPHUYOBU/1OBYBHOIO AIAJIBHICTIO
K.I. IepeBcbka

O00OKMOp 2€0Jl. HaAYK
HaV «KueBo-MormisHchbKa akaaemis»

P.O.Couus
Kawno. eeoepag. Hayx
Iactutyt reorpadii HAH Ykpainu
I'.B. Ciabuenko
11T I'eomoriuna kommadis «I eomaHapU»
€.0. Mupumxyk
KaHo. eeozcpag. Hayk
IactutyT reorpadii HAH Ykpainu

3a pe3ynbTaTaMH MOJHOBOIO MOHITOPHHTY CTaHy TipCBKHX BHPOOOK i MPUPOIHUX BiJICIIOHEHB
nomuau p. JlsgoBa (nmiBa mputoka JlHICTpa), OTpUMaHO HOBHE Marepiall MIOAO0 aHTPOIOTEHHOI
TpaHcdopmariii penbedy piukoBOi JOJUHHU B Pe3ybTaTi TipHUYOBUI00YyBHOI AisibHOCTI. [lokazaHo
BIUITMB AaHTPOINOTCHHOI MISIbHOCTI Ha IHTEHCHUBHICTh MEpediry Cy4aCHHX EK30T€HHUX T'e0JIoro-

reoMop(oIoriyHUX MpoIleciB Ta TpaHcopMallito penbedy i penbedoyTBOPIOBAILHUX BiIKIAIIB B
MeXax pIYKOBOT TOJIMHH.

Knrouosi cnosa: TipHn4oBUI00yBHA TisSUIBHICTD, penbed, piuykoBa A0NMHA, (UIIOBiaJbHA CHCTEMA,
aHTPOTIOTEHHA TpaHCopMaIlis.

ANTHROPOGENIC TRANSFORMATION OF THE RELIEF OF THE LIADOVA
RIVER VALLEY IN CONNECTION WITH MINING ACTIVITIES
Kateryna Derevska
Doctor of Geological Sciences
National University of Kyiv-Mohyla Academy
Roman Spytsia
PhD (Geographic sciences)

Institute of Geography of the National Academy of Sciences of Ukraine
Gennadiy Silchenko
Geological Company "Geomandry"

Yelyzaveta: Myryzhuk
PhD (Geographic sciences)

Institute of Geography of the National Academy of Sciences of Ukraine

According to the results of field monitoring of the situation of mine workings and natural outcrops
of the Liadova river valley (left tributary of the Dniester), new material about anthropogenic
transformation of the river valley relief as a result of mining activities was obtained. The influence
of anthropogenic activity on the intensity of modern exogenous geological and geomorphological
processes and the transformation of relief and relief-forming deposits within the river valley is
shown.

Key words: mining activity, relief, river valley, fluvial system, anthropogenic transformation.

AHTPOITIOTEHHASA TPAHC®OPMAILIUSA PEJBE®A JJOJIMHBI PEKHN
JSAJIOBA B CBSI3U C TOPHOJIOBBIBAIOIIEN JESATEJIbHOCTBIO
E.N. depeBckast
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O00KMOp 2€0Jl. HaAYK
HaV «KueBo-Moruiasgackas akaaeMus

P.A. Cnuna

KaHo. 2eocpag. Hayk
Wucturyt reorpapuu HAH Ykpannst

I'.B. Cujab4yeHko
UYII I'eonornueckas komnanus «I'eomaHipbI»

E.A. Mupuxyk

KaHo. 2eocpag. Hayk
Wucturyt reorpapuu HAH Ykpannst

o pe3ysabTaTram 1MoJeBOro MOHUTOPUHIA COCTOSIHUS TOPHBIX BBIPAOOTOK M MPUPOIHBIX OOHAKEHUH
noiuHsl p. JlamoBa (yieBbli mputTok JlHecTpa), MOJIy4€H HOBBIM MaTrepuasl 10 aHTPONOTeHHOMU
TpaHchopMmanuu penbeda pPeyHOW [OJMHBI B pPE3ylbTaTe I'OPHOAOOBIBAIOIICH EsITEIbHOCTH.
[Toka3aHO BIMSHHE aHTPOIIOICHHOW JEATEIBHOCTH HA MHTEHCUBHOCTH COBPEMEHHBIX DK30T€HHBIX
re0JIOro-reoMopoJOrHuecKuX MpOLEccCOB U TpaHchopmaluio penseda U peabedooOpasyrommx
OTJIOKEHUH B IIPE/iesIaX PEYHOU JTOJIMHBI.

Kniouesvie cnosa: ropHONOOBIBaIOIIAs JEATENBHOCTh, penbed, pedHas aosvHa, (aroBHabHAS
CUCTEMa, aHTPOIOreHHasi TpaHC(HOpMaIusl.

Y 2018-2020 pp. B pamkax B pamkax BukoHaHHs HJIP «Ieonoriune
pizHoMaHiTTss Bonuno-Iloginbchkoi MIUTH Ta po3poOKa pEeKOMEHAAIN 00
30epexKeHHs reoJIoT14HO1 criaaumHny (HarionanbHuii HayKOBO-IIPUPOTHUYUN MYy3ei
HAHY), «Cuctemuuit anani3 crany OaceiiHy Mayiux piuok Ykpainn» (HaV «Kueso-
Morunsacbka akaaemisin) 1 «TpaHchopMOBaHICT, Ta CTIAKICTh MHUPOHO-
anTpopniorenHux reomopdocuctem» (Iacturyr reorpadii HAHY), mnposeaeno
KOMITJIEKC TOJBOBUX MOHITOPUHTOBUX TI'€0JIOr0-reoMOp(dOIOTIYHUX JTOCHIIKEHb
CTPATOTUIIOBUX  poO3pi3iB  (aHEepo3010, TEOJOrIYHUX  MaM’SITOK  MOPUPOAIH,
€KOJIOTIYHOTO CTaHy TIPChbKUX BUPOOOK 1 MPUPOIHUX BIJICIOHEHb B JAOJMHAX MaJHMX
pIYOK cepeaHboi Teuli Oaceitny p. JHICTpa Ta BIUIMBY aHTPONOTE€HHOI IIsJIbHOCTI Ha
nepelir CydacHUX €K30T€HHUX pelibeOyTBOPIOBATIBLHUX T'€0JIOT0-T€OMOP(HOIOTTUHUX
MPOLIECIB.

JliBoGepexcxkst JlHicTpa po3MiiieHe B Mexax [loaiibchKOi BUCOYMHU, pelbed
AKOT CTBOPEHUN B pE3yNbTaTi MEPEPUBYACTOrO JACHYAIIMHO-aKyMYJISITABHOTO
BUPIBHIOBAHHS 1 TMPEJCTaBICHUN IIOKOJbHUMH  CTPYKTYpPHO-ACHYIAIIHHUMHA
pPIBHMHAMH TIBJCHHO-3aXITHOTO CXWJIy YKpaiHCHKOTO IIUTa, CTBOPEHWMH Ha
JTOKEMOPINCHKUX TMOPOJIaX BHACTINOK Au(EpEeHIIIHOBaHUX OJOKOBUX PYXiB 3€MHOI
Kopu. Penbed IHTEHCHBHO PO34WICHOBAHHWM JOJMHAMHU JIBUX TpUTOK JlHICTpa Ta
APY>KHO-OATKOBUMH CHCTEMaMHU. Y TeO0JIOTO-CTPYKTYPHOMY IUIaHI JOCHIKyBaHa
TEepUTOPIs po3mimieHa Ha Mexi Bomuao-Iloainbchkoi MoHOKITIHAMI 1 JIHICTPOBCHKO-
Bbysbkoro 6moky YII [1]. Ckiagna 6510k0Ba CTpYKTypa TEpUTOPIi MOSICHIOEThCS ii
PO3MIILIEHHSIM B 30HI MOPQOCTPYKTYPHOTO BY3Jla, YTBOPEHOTO MEPETUHOM
HEOTEKTOHIYHO aKTUBHHUX JiaroHanbHUX lloninbcbkoi 1 JKMepruHCHKOi 30H pO3JI0MIB
[2]. ®opmyBaHHS FOJIOBHUX PUC CYYACHOTO penbedy BIAOYIOCS B MiCAICaApMATChKUI
gyac miciasl 1HBepCii TEKTOHIYHUX PyXiB 1 3MIHM Haxujy (TEKTOHIYHOTO MEPEKOCY)
0JI0KIB PyHIaMEHTY Y MIBACHHOMY HanpsMKYy [3].
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Y 2020 p. ob0’ektoM pgocHimKeHb Oynu penbed, penbedoyTBOPOBAIbHI
BIJIKJIQJM Ta aHTPOINOTeHHI GopMu penbedy AOIUHU p. JIsI10Ba, OCKIIBKU caMme TYT
pO3MillleHa 3Ha4YHA KUIBbKICTh Kap’€piB 3 BUAOOYTKY MICKOBUKIB MOTHIIBCHKOI CBITH
HIDKHBOTO BEHAY, K aKTHMBHO po3poossumucs mpotsaroM XIX ta XX cromite (mpo
BUJIOOYTOK IICKOBUKIB 1 BalmHAKIB Ha Oeperax piuku JIsgoBa 3ragyetses 3 1803 p.)
[4]. KpiM Toro, B MeXax JIaHOi TEPUTOPIi BUJILICHO JEKIIbKa CTPATOTUIIOBUX PO3Pi3iB
HIKHBOTO 1 BEPXHBOTO BeHY [5].

Pika JlsgoBa € miBoro mputokoro [[HicTpa. Y BepxHiil Tedii piuka MpOTIKae y
JlaroHaJIbHOMY TiBJIECHHO-CXIIHOMY HAmNpsIMKy, a B CEpeAHIM-HIDKHINA Teuli — y
cyOMepuioHabHOMY. JloBkKMHA piuku ckiagae 93 kM, a Imioma BOA030ipHOTO
Gaceliny 748 km? [6]. AGCOMIOTHI BinMiTKK penbedy 3MiHIOIOTECA Bix 62,1 M B rupui
no noHan 300 m B paiioni BUTOKY. [loBepxHs Mae 3arajibHMIl HaXuJl 3 MIBHOYI Ha
MIBACHB 1, MEHIILIOIO MIPOIO, 3 3aX0JTy Ha CXiJ.

CoepignicTs penbedy Oaceiiny p. JlsmoBa oOymoBIlieHa, B TeEpIIy 4epry,
r€0JIOTIYHOIO Ta CTPYKTYPHO-TEKTOHIUHOIO OY10BOIO.

Butok piku 3HaXOAWUTHCS Ha MBHIYHUM 3axia Bijg ¢. JlamkiBii (BiHbKOBEbKUIA
p-H XMenbHHUIIbKA 00J1.) B MeXaX XMEJbHUIIBKOI CTPYKTYpHO-ACHYIAIIHHOT
CEpEIHBO PO3UICHOBAHOI BUCOYMHM 3 KAPCTOBOIO MOP(OCKYJIBNTYpOI0. Y BEpXHIN
Teyil piuka Mae mupoky (1-3 km) monuny [7]. Humkue 3a Tedi€ro 30UIBIIYETHCS
BEepPTUKAJIbHA 1 TOPU30HTAJIbHA PO3WICHOBAHICTH penbedy. B mexax Bamuspcbkoi
aKyMYJISITUBHO-JICHYJIAlITHOT ~ CHJIBHO  PO3WICHOBAaHOI PIBHUHU Ta  MOTUJIIB-
[Tominbchbkoi  A€HYHAIIAHOT CHUJIBHO 34YJCHOBAHOI BHCOYMHHM JIOJMHA PIYKH
3BYXKY€EThCS, HaOyBae ¢opmu V-noaiOHoro kaneiioHy mwmpunoro 0,7-1,5 kM. Ha
OKpeMHUX JAUISHKaX pyciio Meanjapye. Pi3zka 3miHa Hampsmky, ab0 HasBHICTb
BUJIOBKEHUX CIPSAMIICHUX TIJISHOK JOJUHHU TOSCHIOETHCS BIUIMBOM Pi3HOPAHTOBHX 1
PI3HOHAIPABJIECHUX TEKTOHIYHUX MOPYILIEHb.

['onoBHUMU NpUPOTHUMHU elleMEeHTaMu penbedy nonunu p. JlsmoBa € pycio,
3amiaBa, (parMeHTH HU3bKUX HAA3aIlJIaBHUX Tepac, THpJa KOPOTKUX, alie TTTMOOKUX
apiB 1 6anok. [Ilupuna 3amnaBu piuku 3mMiHIOETHCS Bl 50 10 700 M. Y BepxiB’i pycio
piuku 3aperyiboBane. [IpupojHa 3ammaBa 3aTorjieHa KackaJoM BOJOCXOBHII, YaCTO
3a00JI04€eHa.

VY BepxHil Teuli piukd PYCJ0 Mpopizae KpUCTAIYHI Mopoau GyHIAMEHTY, IO
MPEACTABJICHI TpaHiTaMU Ta MITMAaTHTaMH. 3 BUXOJIAMU KPUCTATIYHUX TOPiJ
NOB’si3aHlI MOPOTM Ta Bogocmaau B pycai (puc. 1.). bopTu ponuHu Ha OKpemMux
JUISTHKAaX yTBOPIOIOTH KPYTi cyOBepTHKaIbHI 00puBU BHcoTOO 10-12 M, B okpemux
Bunaakax - a0 20 m. B Ooprax M0JIMHU Ha MOBEPXHIO BUXOISTH OJIOYHI abo
IJIMTYACTI  MICKOBUKM  MOTWJIIBCBKOI ~ CBITH  BEHIYy, IO  MIJACTEISIOTHCA
IPOTEPO30MCHKUMHU TpaHiToigamMu (puc. 2). Apu Ta O0anku NomMpeHi HEPIBHOMIPHO 1
PI3HI 32 MPOTSKHICTIO. 3BEPTAE yBary JiHIHHE CKYIMYEHHS SpiB, K1 MalOTh MIBHIYHO-
3ax1JHUM HaMpsIMOK TajbBery. B moniOHMX ypBHILAX BHCTYNAlOTh Ha IMOBEPXHIO
JKEpeJia IUTHOL BOJIU.

JlokeMOpiiichbKi 0CaJoBl BiAKIaAM KaHbHOHY p. JlsgoBa, mpeacTaBiieHi
MICKOBUKAMH BEHJy, Ha SKUX 3aJSTal0Th YTBOPEHHS Kpehau  (BamHSIKH
KpeiaononiOHl 3 KOHKpELISMU KpEeMEHIB), HeoreHy (MICKM 1 BamHIKK) Ta
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aHTPOMOreHy (Jecu 1 JIECOBUAHI CYIVIMHKH). BEHIChKI MICKOBUKU 3a/AraloTh Ha
NEPEeBaXHO MPOTEPO3OUCHKUX  CEPEIHbO3EPHUCTUX TpaHITaX 1 MIrMaTuTax
OepIMUIBCHKOTO KOMILICKCY, sIKI BUXO/ISITh HA TIOBEPXHIO Y BEpXHIN Teuli piuku [8].

B mexax cepennwsoro IlpumnictpoB’s y 1964-1968 pp. I[IpumHicTpOBCHKOIO
reosioro3iioMo4yHor0 maptiero [loOy3pkoi ekcreauiiii Oyja0 MPOBENCHO TI'e€0JIOTIUHY
3iioMky (M-0 1:50000) 1 ctpykTypHO-TipodiibHe OypiHHS. 3a pe3yibTaTaMu pooiT
BUJIIJIEHO POJIOBMINA Ta PYIOMNPOSBH PALYy POAOBUIL HEMETATIYHUX KOPUCHUX
KOajauH (MITMAaTHTH, IICKH, MICKOBUKH, BamHsaku). Cepen HAWOUTBII BIIOMHX
ponoBui; Cnoboxa-SApinmrBceke pomoBuile OyaiBeILHOTO KaMeHo, [lomemoxiBchke
pOJIOBHINE MICKOBUKY, JKepeOmmiBchbKe POJOBHILE MICKY, IpakiiiBcbke pOJOBHUIIE
CYTJIMHKY TOIIO.

Kpucraniyni nopoau (QyHIaMEHTy 3/4aBHA BUKOPHUCTOBYIOTBCS MICHEBUM
HACEJICHHSIM Yy SKOCTI OyTy, MIEOCHI0, TIUTKHU JIJI JOPOXKHBOIO Ta JaHIa(THOrO
oyniBauirTBa. llle B mepmiit monoBuni XIX cTomiTTs TyT OymyBaquch MOMIIIMIIBKI
MA€TKU, CTBOPIOBAJHUCS 00 ’€KTH JaHAmadTHOI 1HOPACTPYKTYpu (MapKH, MITY4YHI
03epa, BOJOCMA/IN) 110 CHOPHSUIO PO3BUTKY KaMEHOTECHOTo mnpomuciy (cc. Huxknii
Onwuenais, Jloma3oB ToI110).

B mickoBukax, 1110 BiJICJIOHIOIOTECS B OOpTax PiYKOBOI JOJWHU CTBOPIOBAIUCS
TOpU30HTAIBHI TIOBEpPXHI JJi1 OYyMIBHUIITBA J>KWJIMX OyaiBenb. BoHM Takox
BUKOPUCTOBYBAJIMCS JJIsi YKPIIUIGHHS JIOPIT, PIYKOBUX OeperiB, OyaiBHUIITBA
rpedes.

MopchbKl TICKM HEOTeHy, capmary, ajloBlajbHI MICKH ILUTIOIEHOBUX Tepac
(KepeOwiniBcbke  poOAOBHINE)  BUIOOYBAIWCH Yy  HEBEJIUMKUX  Kap’epax 1
BUKOPUCTOBYBAIHCH (1 TPOJOBKYIOTh BUKOPUCTOBYBATHUCS ) SIK Oy/lIBEIbHA CUPOBHHA
(puc.3).

Ha croroani odimiitHa BuA0OyBHA AISUIBHICTH Y PETIOHI MOB’sA3aHa 3 TOBILEHO
capMaTChbKHUX BamHSKIB, SKI MOIMPEHI Ha Boaoauiax pidok Jlsmoma, CepeOpist i
Kapaeup (puc.4). Ix po3po6isioTh BenMMKMMH Kap’e€paMH Ha MONSAX BOJOMINIB UM
MaJMMHU Kap’€paMH B3JIOBX JOPIT 1 BUKOPUCTOBYIOTH SIK CUPOBUHY JUISI I[yKPOBOI
IPOMHUCIIOBOCTI Ta OyAiBHUIITBA (OYT, MWISTHUN KaMiHb TOIIIO).

B ponmuni p. JlsgoBa BiOMO psifi TEOJOTIYHUX PO3Pi3iB, SIKI MOXYTh OyTH
BIJTHECEHI Y O3PS CTPATOTUNOBUX. JI0 TaKMX HaJEXKUTh BIJICIOHEHHS B JOJHHI P.
JIsnoBa B cc. Hmwxkniit OnpuenaiB ta IpaxmiiBka (mobmusy c. Xepeobumika). Tyt
CIIOCTEPITaEThCA KOHTAKT SMMIIBCHKUX MICKOBHUKIB 3 JJOMO31BCHKUMHU 1 JISIAIBCHKUMHU
Biakiagamu. Ili po3pi3u BUAUIEHI SK TIMOCTPATOTUIIOBI JIsI SMIIIBLCHKUX BEPCTB.
[ToBHI poO3pi3u SIPUILIIBCHKOI CBITH BEPXHHOTO BEHAY 3YCTPIHaOThCA B JOJHUHI P.
JIsmoBa Ha BiApPi3Ky BiA c¢. SActpyoHa 1o c¢. JIsgoa. CTpaTOTUMOBUMHU JIsl CBITH €
BiJICJIOHEHHS B c. ApuiiB. [IpupoaHi BUXOa1 HArOPSTHCHKOI CBITH CIIOCTEPITatOThCS B
HWDKHIN Teuii p. JIsooBa [5].

[Iupoke momupeHHs y Mexax Oaceliny p. JIsjgoBa MarOTh TeXHOTEHHI (HOpPMH
penbedy. Pycno piuku 1 psgy i MPUTOKIB 3aperyab0BaHO YUCICHHUMH CTaBKaMU 1
BOJOCXOBUIIAMH, SIKI KOPIHHAM YHHOM 3MIHUJIU TPUPOIHUMN T1APOJOTIUHHN PEKUM
piuku Ta ii 6aceliny. CTBOPEHHS CTaBKiB 1 BOJIOCXOBUII 3HAYHOIO MIPOIO 3MEHIINIIO
PU3HK 3aTOIJICHHS 3aIjlaBd MMOBEHEBUMH 1 MABOJKOBUMHU BOJAMH, IO CHPHSIIO il
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aHTPOINOTEHHOMY OCBOEHHIO. BHCOKHI CTYIiHb PO30PAHOCTI BOJOALIIB 1 3aIlIaBH P.
JIsaoBa, BenMKa KiUIbKICTh AIFOUMX 1 BIAMpallbOBAaHUX (aJie HE peKyJIbTUBOBAHUX, Ya-

Puc. 1. [Toporu Ha p. JIsmoBa nmpeacraBieHi Puc. 2. YpBuia npe3eHToBaHO SMITITECEKUMU
rpaHiTaMy 6epAUYIBCHKOTO KOMILIEKCY. C. MICKOBMKaMM BeHAY o0au3y c. Bunox
Bumeonsyenais
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Puc. 3. [licku m1ioeHOBUX Tepac

(PKepeOwmtiBCbKe pOIOBHUIIIEC)

o
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Puc. 5. YUacTkoBo miepecoxJie 1 3aMyJieHe piaulie Puc. 6. YUacTkoBo mepecoxJie 1 3acMiueHe
p. JIsnoBa mo6mu3y c. Binox piuniie p. JIsnoBa mobmusy c. Kepubinoska,

nucronan 2020p.
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CTO 3aCMIYEHMX) Kap €piB Ha CXWIAaX IOJIMHHW, BUKOPHUCTAHHSA BaXXKOi TEXHIKH Ha
Kap’epax CHpPHSIO 301IBIIEHHIO 1THTEHCUBHOCTI €pO31MHMX MpolieciB. B pe3ynbrari
B110yJ10Cs 301IBIIIEHHS KUIBKOCTI Ta IIBUAKOCTI HAKOMTMYEHHS 0CaJ0BOTO MaTepiaity
(Myny) Ha aH1 BOJHMX 00’€KTiB 110 4 ¢cM Ha pik (puc. 5, 6). IIpouec apuam3zarii
KJIIMaTy, 1[0 CIOCTEPIraeThCs OCTAHHIMH POKaMU B TMO€JHAHHI 3 pe3yJbTaTaMu
AHTPOIIOT€HHOI'0 BIUIMBY Ha (IioBiaibHy TreoMopdocuctemy AoiduHu p. JlsamoBa
MPU3BIB JI0 3MEHIIEHHS 00’€MIB MOBEPXHEBOro 1 MiJ3eMHOr0 CTOKy [7]. B miTHii
nepion OerMl TUISTHKA pyclia p. JIsmoBa 3aMyITIOI0THCS 1 YaCTKOBO MEPECUXAIOTh.

3MiHa TIiAPOJIOTIYHOTO 1 rmporeonorquoro pexuMy, 110 B1I[6yBa€TBC}I B
MpoIieci TIPHUYOBUAOOYBHOT TiSUTBHICTI CIPUSE aKTUBI3aIlli MPOIECIB 3aKPUTOTO 1
HaITIB3aKPUTOTO KApCTy Yy KPEHIOBUX BIAKIAaNax, aKTUBI3aIlli JiHIAHOT 1 TUIOMIOBOT
epo3li, rpaBITalliifHUX TPOILIECiB (3CYBH, OOBaJIM) HA CTIHKAX Kap €piB.

Ha cporogni AUISIHKM 3 CHUJIBHUM CTYIIEHEM YPaXeHOCTI HeOe3NeYHUMH
IPUPOAHO-TEXHOTEHHUMHU TIPOLIECaMH CTAHOBJIATH BiA 25 10 36 % muionii J0JUHHA P.
JIsimoBa 1 OIIHIOIOTHCA AK TakKi, 0 MAalOTh MIOMIPHO HANPY»XEHUM cTaH [5].
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Beryn. B octaHHI poKM 4YacTKa TipHHUYOBHAOOYBHOI ITPOMMCIIOBOCTI
CTaHOBUTH MeHlIe 6 % o0csary BajmoBOro BHYTpiliHbOro npoaykty (BBII) Ykpainu.
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3MEHIIUBCS TAaKOXK BKJIAJ MIHEpaIbHO-CUPOBUHHOI MPOAYKLII B 3arajibHUX oOcsrax
nepepoOHOi MPOMUCIOBOCTI, HE3BAXAIOUM HA 3HAYHHUM Hepeani30BaHUN MOTEHIlal
BITUM3HSHOI  MIHEPAJIbHO-CUPOBUHHOI ~ 0a3W, OCKUIBKM 3apa3  MiHEpaJbHO-
CUPOBHHHMI KOMIUIEKC YKpainu 06a3yerbcst Ha 3295 pooBHIaX KOPUCHUX KOMAJIUH
13 MOHAJ 9 TUCSAY PO3BIAAHUX K MOTEHIIMHO MPOMUCIIOBUX.

Peanvuuit minepanbsHo-cupoBuHHMM KoMmiuieke (MCK) Ykpainu B 1okpu3oBuit
nepioa ckiagaBcs 13 10 % Benukux poAoBuIl, siki 3abesneuyBanu 51 % ycboro
O6C$IFy BUJ00yBaHHS KOPUCHUX KOMAaIUH, 6J113bK0 27 % - cepeJ:[Hlx ponosui i3 24%
BiJl 3araJibHOTO BUAOOYTKY Ta moHaj 63 % mamux ponoBHII 1 TUISTHOK Hajap, Ha SKi
MPUXOJUTIACS JIUIIE YBEPTh 3arajbHOr0 BUAOOYTKY MiHEpaldbHOI CHPOBHMHHU. 3apas
npo0sieMa MEePMaHEHTHOTO BUCHA)KCHHS HaWOUIbIl e(EeKTUBHHUX 3alaciB KOPUCHHUX
KOMAJIMH OCBOEHOT MiHEPATbHO-CUPOBHHHO1 0a3u YKpaiHH 111e O1JIbII 3aroCTpHUiIacs y
3B’SI3KY 13 TEPUTOPIAIbHUMHU  BTpaTamMu, KapJUHAJIBHUMHU TOJITUHYHHUMHU 1
COI[IAIbHUMHM 3MIHAMH B Jep)kKaBli Ta KaTacTpo(piuHMM He 3a0e3MeUeHHsIM
KOMITEHCAIIIMHOTO TIPUPOIICHHS Yy HaJlpaX BUJOOYTUX 3aMaciB KOPUCHUX KOMAJIUH 32
PaxyHOK LLJILOBUX T'€0JIOTOPO3BIIYBaIBLHUX POOIT [2].

Henocrathiii piBeHb KOHKYPEHTOCIPOMOXKHOCTI BITYM3HSIHOI MiHEpaIbHO-
CUPOBHHHOI 0a3M 1 BUCOKa €HEPrOEMHICTh MPOMUCIOBOTO BUPOOHHUIITBA B yMOBAxX
I[IHOBUX KOJMBaHb 1 MEPMAHEHTHUX KPHU30BUX SIBUILl OOYMOBIIOIOTH HEOOXITHICTDH
ominku peanbHoro crany MCK VYkpainu Ta BU3HAa4YeHHS peasibHOI JIIKBIJHOCTI B
PUHKOBHX YMOBaX OOJIKOBAHMX 3allaciB KOPUCHHUX KOMAJIMH 3a €BPONEHCHKUMH
CTaHAapTaMH 3 METOK OOIPYHTYBAHHS IHHOBALIMHO-IHBECTHUI[IMHUX NEPCHEKTUB
HEOIHAYCTPIaJbHOTO  PO3BUTKY  HAIIOHAJIBHOI ~ €KOHOMIKM Ha  CEpEeIHbO-
JNOBIOCTPOKOBY IEPCIIEKTUBY [ 1].

OyHKIIOHYBaHHS CUCTEMHU PaIliOHATILHOTO HAJPOKOPHCTYBAaHHS HEMOXKIIMBE
TaKOX ©0€3 NEpPMAHEHTHOrO TMPHUPOILIEHHS BHCOKOJIKBIAHMX 3amaciB KOPUCHUX
KOMaJMH y Hajapax B 00csrax iXHbOTO HIOPIYHOTO BUI0OYBaHHSI, 30aJaHCOBAHOI
ONTHUMI3allli PEeTyJIIOI0YOr0 BILTUBY CIIEIaIbHO YIIOBHOBXKEHHX JIEPKABHUX OpPraHiB
1 YIOCKOHAQJICHHS YHWHHUX 3aKOHOJABYMX aKTIB YKpaiHW I0J0 MiATPUMKH
HOPMATHUBHO PEHTAOEIHHOTO Ta €KOJIOTIYHO OIIAITUBOTO HAJAPOKOPUCTYBAHHS.

YaockoHa/IeHHS] €KOHOMIKO-TIPABOBHX ACIEKTIB CTAJIOr0 PO3BUTKY
HAJIPOKOPUCTYBAHHS B YKpaiHi

UuHHI 3aKOHOJAaBYi, HOPMATUBHO-TIPABOBI Ta PETYJSTOPHI aKTH YKpaiHU Y
chepi HaIPOKOPHUCTYBaHHS HEIOCTaTHBO CHPHUAIOTH (HOPMYBaHHIO PHHKOBUX
BIJIHOCUH Yy TEOJIOTIYHIA 1 TIPHUYOBUJAOOYBHIM MISUTBHOCTI Ta  MIJTPUMIIL
1HHOBAIIHHO-1HBECTHUIIMHOTO CTajJoro  PO3BUTKY  BITUU3HSIHUI rajxyseu
HaJIpOKOpHUCTyBaHHA [ 1].

[IpakTyHO 171 yCiX BHJIIB KOPUCHHUX KOMAJIMH CHCTEMHI MNpoOJeMH, SKi
CTPUMYIOTh 1HHOBALIWHO-IHBECTULIIMHUN ~ PO3BUTOK BITUHU3HSHOTO MIHEpAIbHO-
CUPOBHHHOTO KOMIUIEKCY, TOB’si3aHI 13 HeE 3a0e3leueHHsM OallaHCy I1HTEpeciB
HaJPOKOPUCTYBAYIB, CMCIIATHHO YMOBHOBAKECHHUX JCP)KABHUX OPraHiB 1 MICIIEBOTO
CaMOBPSIYBaHHS, a TaKOX 13 MpoOiieMaMH BU3HAYECHHS EKOHOMIYHO PIBHOBICHOI
BapTOCTI OJMHUII 3amaciB 0a30BUX, KPUTUYHUX 1 CTPATETIYHUX BHJIIB KOPHUCHHUX
KOTMAJMH y HaApax i OOTPYHTYBaHHS IOYATKOBOI BapTOCTI CIEIJIO3BOJIIB Ha
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KOPUCTYBaHHSI HaJapamH, OyXTalTepChbKOTO OONIKYy Ta yIOCKOHAJEHHS PEHTHOTO
ONOJAATKyBaHHS [2].

PeanbHuii  mpouec — mepedopmaryBaHHS — JE€pKABHOIO  CTPATETIYHOIO
IUIAaHYBaHHS Ta YNpaBIiHHSA €()EKTUBHUM PO3BUTKOM BITUM3HSIHOI MIHEPaJIbHO-
CUpPOBMHHOi 0a3u po3moyaBcs y IMOTOYHOMY POl 13  3alpoBaJyKEHHS
EKCIIEPUMEHTAJIBbHOTO TMOPSAJKY €JIEKTPOHHMX AayKI[IOHIB JJIsi OTpPUMAaHHs IpaBa
(opopmIIeHHS CIEIIO3BOIIB) Ha KOPHUCTYBAaHHS HaJ[paMH 3 METOIO T€0JIOTIYHOIO
BUBUCHHS a00 BHIOOYBaHHS KOPHUCHUX KONAIMH 1 YacCTKOBOi JEperyssiiei Ta
mibepanizaliei 00iry Crei103BoNiB Ha KOpUCTyBaHHS Haapamu. Kpim Toro 3 meToro
CTBOPEHHS  NPO30POTO Ta  HE3aperyjJbOBAHOTO  JCPKABHOTO  YIPABIIHHSA
HAJPOKOPUCTYBAHHSM, MIJBUIICHHS KOHKYPEHINI Ta Jeraji3aiii BiTHOCHH y cdepi
re0JIOTTYHOTO BUBYEHHS HAJp 1 BUJOOYBAHHS KOPUCHHMX KOIAJIUH BEIUKOI T'PYIIOIO
HapOJIHUX JICMyTaTIB Ha po3ruisi BepxoBHoi Pagu Ykpainu BHECEHUI IPOEKT 3aKOHY
Vkpainu «IIpo BHeceHHS 3MIH 0 JESKHUX 3aKOHOJABUYMX AaKTIB YKpaiHM MI0J0
HIATPUMKHU PO3BUTKY BITUM3HAHUX raidy3ed HaApOKOPUCTYBaHH» [4].

Buecennumu Ha posrisg BepxoBnoi Pamu Ykpainu 3minamu 10 Kopekcy
VkpaiHu npo Hajpa akTyalli30BaHO MOHATTSA JlepkaBHOro ¢GoHIY Haap, SKUN
BKJIIOYA€ 1HTEPAKTUBHY KapTy KOPUCHUX KOMAJIUH, JAEpKaBHUM OajaHC 3amaciB
KOPUCHUX KOIAJNH, CUCTEMY HAKONMYEHHS I'€0JIOrivHOil 1HpopMalii Ta Kam’ siTHOrO
MaTepianxy, BIJIOMOCTI MpO CIeliadbHI J03BOJM HAa KOPUCTYBAHHS HaJApaMu Ta
HEpO3MOoAUIEH! 00’ €KTH HAJp, a TAKOXK JAEP>KaBHHUI PEECTP apTe31aHCHKUX, FA30BUX 1
Ha(TOBHUX CBEPAJIOBUH SIK HEPYXOMOCTI 00’ €KTIB HAIPOKOPHUCTYBAHHS [4].

Hamanns criemiadbHUX J03BOJIIB HA KOPUCTYBAaHHS HaJApaMu MPUBATU30BAHUM
BYTJIEBUJIOOYBHUM  MiANpUEMCTBaAM  Oyjae  3A1MCHIOBaTHCS  IUIAXOM  HMOrO
nepeoopMiIeHHS 3 JEpKaBHOrO  MIANPUEMCTBA HAa  HOBOTO  Cy0O’€KTa
rocrnojaproBaHHsa 0e3 mpoBeAeHHs ayKiioHy. KpiM Toro 6e3 mpoBeaeHHs ayKI[IOHY
CHEIIO3BI ~ HAa  KOPUCTYBaHHS  HaJpaMu  nependadaeTbCsi — Ha/laBaTu
Ha/JIPOKOPUCTYBayaM, Kl y BCTAaHOBJICHOMY MOPSAJKY 3a BJacHI KOLITH BHUKOHAJIU
reoJIOTIYHEe BUBUYCHHS [IJISHKH HaJap Ta TEOJIOTO-€KOHOMIYHY OIIHKY 3aracis
KOPUCHUX KOIAaJMH, fKa 3aTBepykeHa JlepkaBHOIO KOMICIE0 YKpaiHU IO 3amacax
kopucHux konanmuH (JIK3 Vkpainu), a Takox mpu posmmpenHi 10 50 % Mex paniiie
HAJaHOTO Yy KOPHUCTYBaHHS OO’€KTYy HJisi TEOJIOTIYHOTO BHUBYEHHSI 3 JOCHIIHO-
IIPOMUCIIOBOIO PO3POOKOI0 KOPUCHUX KOITAJIMH Ha IUJIOMIL JI0 25 reKTapiB 1 Mia3eMHUX
BOJL 3 B0J103a00piB nebiToM Ginbme 300 M3 Ha 100y [4].

VYV BHeceHUX 3MIHAaX KOHKPETHU30BaHI Ta JI€Tali30BaHl TAKOXX YMOBH, 3a SKUMU
MOXKE 3IIMCHIOBAaTUCS MPUIIMHEHHS MpaBa KOPUCTYBAaHHS Haapamu (cTarta 26).
Opnak mpaBa BJIACHOCTI TapaHTYIOThCS TUIBKM Ha TIpHUYI BUPOOKH, apTE31aHCHKI,
ra3oBi Ta HAQTOB1 CBEPAJIOBUHHU. 3aMlac KOPUCHUX KOMAJINH y HaJApax 3ajJuIIaloThCs
HE JIOCTaTHbO CHENU(IKOBAHMMHU 3 YpaxyBaHHSM JDKepesia KOIITIB 3a $IKI BOHHU
PO3BiJiaHl — 3a OIOJKETHI, IepKaBH1 Y MPUBATHI [2].

VY crarti 34 BHU3HaAu€HI YMOBHM Ta CKJIaJ0OBl JUisi OOpaxyHKY IOYaTKOBOi
BapTOCTI CMELIaIbHOTO JI03BOJIY Ha BUI00YBaHHSI KOPUCHUX KOTIAJIUH 3 YpaxyBaHHSIM
TUIBKM 3amaciB KOPUCHHUX KOMAJIHMH, SIKI 3aTBep/keHl mporokosoMm K3 VYkpainu.
JletanmizoBaHO TaKoXX pO3MIp JOAATKOBOI IJIATH 3a KOPUCTYBAHHA HaJIpamMH NpU
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PO3IIMPEHHI MEX1 YUHHOTO CHEII03BONY (PO3MIpy AUISHKM) Ta CTOCOBHO HaOyTTA
npaBa BUJI00YBAaHHS HOBOBHUSIBICHUX KOPUCHUX KOMAJIWH. Y MOJAIBIIOMY T€0JIO0Tr0-
€KOHOMIYH1 JIOCTI/DKEHHS JOIIIbHO MPUJAUIUTH  YAOCKOHAJIEHHIO MEXaHI3My
BU3HAYEHHS BApTOCTI CIEIL03BOIIB Ha KOPUCTYBaHHS HaJpaMu Ta MOJIEpHI3AIlI0
HEpo3MoiIeHoro (OHIY HaAAp 3 METOK cTabumi3aiii €KOHOMIYHOIO cHaay Ta
OOTpYHTYBaHHS HEOTHYCTP1aIbHOTO PO3BUTKY 0a30BUX Tay3ei MPOMHUCIOBOCTI [2].

[IpaBa Ha TreosioriyHEe BHBYEHHS (MOLIYKOBO-PO3BIAyBaldbHI pPOOOTH) B
O1IBIIOCTI KpaiH CBITY BUAAIOTHCS HA CTPOK BiJ 2 0 6 POKIB HA IUIOINLY BiJ MEPIINX
coredb a0 2000 ra (B Tamzanii — mo 400000 ra) i3 mpaBoM OOIPYHTOBAHOTO
npoaoBxeHHs Ha 1-2 poku. [Ipu nboMy piuHa orutara go3Body ckiagae Bin 0,1 mo 1,5
nonapiB CIIIA 3a rexrtap. Tomy 3ampomnonoBani y 3miHax Konekcy Ykpainu «IIpo
HaJpa» TOYAaTKOBl IIHW CIELJI03BOJY Ha TEOJOriYHEe BUBYEHHS 3 JOCIIIHO-
MIPOMHUCIIOBOIO po3poOkoro Big 50 no 150 HeomogaTKOBaHMX MIHIMYMIB JTOXOZY
rpoMajisiH (H.M.JI.T.) 32 TeKTap € EKOHOMIYHO HE PIBHOBICHUMHM JUIsl TIJITHOK HAJp i€
BIJICYTHI 3aTBEP/PKCHI Yy BCTAHOBJIECHOMY TOPSJIKY 3amacu KOPUCHUX KOMAJIMH.
30kpemMa, SIKIIO BpaxOBYBaTH, IO JUIs oOpraHizaiii MaiOyTHROTO BUAOOYBaHHS
HEPYJIHUX KOPHUCHHMX KOIAJIWH 3arajbHOJEPKABHOTO 3HAUYCHHS (32 YMOB iX
BUSBJICHHSI, BHUBYCHHS Ta 3aTBEP/DKEHHs), ONTHUMaJlbHA IUIOIIA TEPBUHHOI
«HYJBOBOI» IUISHKK MoBUHHA ckiagaTu Bix 30 mo 100 rekrapiB, TOAI MOYATKOBA
I[iHa [POJIaXKy Ha €JIEKTPOHHOMY ayKIlIOH1 CIel103BoIy B po3Mipi Bia 51000 rpH. 10
170000 rpH. Ha TaKy «HYJbOBY» JUISTHKY € €KOHOMIYHO HEOOIPYHTOBAHOIO Ta
He30anaHcoBaHowo. J{o Bimoma, y DiHigHii J03BUT HA T€OJOrONOIIYKOBI pOOOTH
B3arajii He BUMAaraeThCs, a y JESIKUX KpaiHax, Hanpukiaj, bonisii, Benecyemni, [lepy,
Uim ta CIIA, Bunmaetbest equHuid 03B (JTilieH31s a0 KOHIIECisl) HAa T€OJIOT1UHY
PO3BIAKY Ta BUIOOYBaHHS BUSBJICHUX KOPUCHUX KOMaIuH [2].

Pazom 3 THM, iHaKmie SK YIepeHKeHYy Ta PEHTOOPIEHTOBaHY HE MOXKHA
crpuiimMaTi 3ampornoHoBaHy y 3MmiHax 1o Komekcy Ykpainu «IIpo Hampa» HOpMY
MOYATKOBOI IIIHU TPOJIaXy Ha E€JIEKTPOHHOMY ayKI[IOHI B po3Mipi 5 H.M.JA.T. A
TOPIOYMX Ta30MOAIOHNX Ta PIIKUX KOPUCHUX KOMAMWH 3a | rekrap, He3BaKaruu Ha
Te, W0 JUIsi PO3MIIICHHS OJIHI€T TOITYKOBO-PO3BIMyBaJbHOT CBEPIJIOBUHU Ha
IPUPOAHUI ra3 1 HadTy MOCTATHRO IUIONI B 1 TrekTap 3 paaiycoM APEHYIYOro iX
BIUTUBY B 3aJEKHOCTI Bix raszoBoasHoro koHTakty (I'BK) y mpomykTuBHHX
ropuzoHTax. KpiM Toro BugoOyBaHHS NPHUPOAHOTO Ta3zy 1 Hadtum € OuIbl
npuOyTKOBUM, YUM BHJI00YBaHHS TBEPAUX KOPUCHUX KOMAJIMH, a BapTICTh OJUHUIIL
MOTEHIIMHUX Y Hajipax a00 BUIO0YTHX 3aIlaciB BYIJIEBOJAHIB € HA0AraTo BUIIOK YUM
BapTICTh OJMHUII BIJMOBIJIHUX 3amMaciB TBEPJAUX KOPUCHUX KomajluH. Tomy
aBTOpaMM TMPONOHYEThCS EKOHOMIYHO pIBHOBICHA MiHIMajdbHa Ta ONTHUMAaJIbHA
IIOYaTKOBA IliHA CIICIJIO3BOJYy HAa KOPUCTYBAHHS JUISHKOIO HAAp JUIS 3rpyHOBaHUX
BUJIB KOpUCHUX KomanuH (Tadn. 1). Kpim TOoro, BpaxoByro4H, 110 T€OJIOTIYHA 1
TipHUYOBUI00YBHA MISUTHHICTh XapaKTEPU3YIOTHCA 3HAYHUMU CTPOKAMH peai3ariii
MIPOEKTIB Ta BUCOKMMH PHU3MKAMU IOJO0 PEe3YyJbTaTiB poOIT, HAIPOKOPUCTyBaYaM-
1HBECTOpaM JOIIBPHO HaJaBaTH CIICMialbHI rapaHTii, a cami J03BOJH Ha JUISHKH
HaJp BHUAaBaTHU Oe€3 MPOBEIEHHS ENEeKTPOHHUX AayKI[IOHIB Ha MiJACTaBl 3asB 13
J0JTaTKaM¥ BiJMOBIAHIUX 000B’A3KOBHUX KON JOKyMeHTIB [1, 2].
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Tabmuns 1.
ITouaTkoBa BapTich*cneuno3Bo.11iB HAa reoJioriyne BUBYEHHS 3 JOCJIITHO-
NPOMHUCJIOBOIO PO3PO0OKOI0 Ha AIISTHKY HA/AP e BiACYTHI 3aTBepAKeHi Y BCTAHOBJIECHOMY
MOPAIKY 3al1aCH KOPUCHHUX KONAJIMH

Bunu koprucHuX KomaiuH [TouaTkoBa 1iHa H.M.J.T.
3a | rekrap
MiHIMaJIbHA OonTUMajIbHa
MICIIEBOTO 3HAYECHHS 5 10
HEPYJIHUX KOPUCHUX KOMAJIUH 10 30
0J1aropoHUX, KOJIbOPOBUX, PIIKICHO-METANBHUX, 30 50

P1AKICHO3EMEIbHUX, PO3CISTHUX 1 PaJl0aKTUBHUX
MeTaJliB, FOBEJIIPHOI, FOBEIIPHO-BUPOOHOI Ta
JIEKOPATUBHOI CHPOBHHM, BKIIOYAIOYH OYPIITHH

3arajabpHO ACPKABHOT'O
3HAa4YCHHA

roproyi ra3onofAiOHi Ta piAKi KOPUCHI KOMAJIUHU 50 70
ras MeTaH Jierazamiiauil i 3a0e3neueHHs 0 0
TIPOMHCIIOBOI Ta €KOJIOTIYHOT Oe3reKku
BYTJIEBUJIOOYTKY
["a3 MeTaH BUIBHUI BUIOOYBHUH 3 TPaHYISIPHUX 2 5
KOJICKTOPIB

%* o e . . .
Heonooamxkosanux miHimymie 00x00ie zpomaoan (n.m.0.2.) 3a 1 cexkmap 6 pix

['ipHMYl BiABOIM 3 ypaxyBaHHSM MOTEHLINHOI MPOMHCIOBOI Ta €KOJIOTIYHOL
HeOe3NeKy TIPHUYOBUIOOYBHOI MPOMUCIOBOCTI TOBHUHHI ¥ Hajadl 3alUIIATHCS
00OB’SI3KOBUM  JTO3BUIBHMM JIOKYMEHTOM B SKOCTI Ba)JMBOTO 1HCTPYMEHTa
JEpKABHOTO PETYJTIOBaHHA IJIs TOYaTKy Ta TiJ dYac BHUIOOYBaHHS KOPHUCHUX
konanmuH. OfHAaK 3 METOI TPUCKOPEHHS TMPOMHCIOBOTO OCBOEHHS POJIOBHIIL
KOPHCHUX KOTAJIMH, Ha eTami o(OpMIIEHHS MEPEMOXKIIO0 €JICKTPOHHOTO ayKI[IOHY
CIEII03BOJTYy Ha KOPUCTYBaHHS HajapamMu a00 MOTEHIIIHOMY HaJIpOKOPUCTYBady Y
BUIAIKax O€3 MpOBEJACHHS AayKI[IOHY, OJHOYACHO 13 CIHEII03BOJIOM JOILIHHO
BUJIaBATH 1 TIPHUYMI BIJB1.

PamionanpHe HaAPOKOPHUCTYBAHHS Tependadyae TakoK OOOB’S3KOBY OILIHKY
BILTUBY BU00YBaHHS KOPUCHUX KOIAJIWH HA JOBKULISA Ta 3a0€3MeYeHHS MPO30POCTi
y BUJAOOYBHUX Taly3siX 3 OINPWIIOAHEHHSM OCHOBHHMX (DIHAHCOBO-EKOHOMIYHUX
pe3ynbTaTiB, 3arajibHOJEPKaBHUX 1 MICIEBUX TOJATKIB Ta 300piB  TOIIO.
EdextuBHOMYy pedopMyBaHHIO HAIPOKOPUCTYBAaHHS B 3arajJlbHOHAI[lOHAJIBHUX
iHTepecax CHPHUITHME HOPMATHUBHO-TIPABOBE BHU3HAYCHHS y 3aKOHOAABYMX aKTax
VYKpalHu ~ HE3aKOHHOTO (TIHBOBOTO) BUJIOOYTKY  KOPHUCHHMX  KOIAJIUH
3arajibHOJICPKABHOT'O 3HAYEHHS B SIKOCT1 KPaI’KOK JIEPKABHOTO MaifHa B OCOOJIMBO
BEJIMKHUX PO3Mipax 3a (pakTom npaBoyuny [1].

JouinbHicTh PYHKUIOHYBAHHS PEriOHAJIbLHUX LEHTPIB PALiOHAIBHOI0
HA/IPOKOPHUCTYBAHHS

Jloist 3a0e3mnedeH s paioHabHOTO Ta €PEKTUBHOTO HAJIPOKOPUCTYBAHHS MPHU
reoJIOriYHOMY BUBYEHHI HaJp 1 BUAOOYBaHHI KOPHCHUX KOMAJIMH Y HOBIA perakiii
Kognexcy Ykpainu «IIpo Hagpa» OyayTh 30epekeHi MOBHOBaXEHHs IIEHTPATbHOTO Ta
TEPUTOPIATFHUX OPTaHiB JEPKABHOTO TEOJIOTIYHOTO KOHTPOJIO M0N0 3IHCHEHHS
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KOHTPOJIIOIOYOTO HATJISAy MIISXOM TIPOBEIEHHS IEPEBIPOK B YCTAHOBIECHOMY
3aKOHOM TOpsAnKy. OpraHu AepaBHOTO TEOJIOTYHOTO0 KOHTPOJIIO YIOBHOBAXKEHI
JaBaTU 3a pe3yJbTaTaMu MEepPeBIpOK OOOB’S3KOB1 [IJIi BUKOHAHHS TPHUIIMCH PO
YCYHEHHS BHSBJICHUX HEJOJIKIB, PO3paxOBYBaTH  pO3MIpP 30HMTKIB, 3aMOAISTHUX
nepkaBi y chepi HaI[pOKopI/ICTYBaHHSI BIIOMPATH 3pa3KU CUPOBUHU 1 MPOAYKIIIT JIJIst
pO3paxyHKy 30WUTKIB 1 Tpel sBIATA TMPETEH31i MpOo BIAMIKOIYBAHHS 3aIOAIsTHUX
nepskaBi 30uTKiB. Kpim TOro 3BepraTucs A0 AJIMIHICTPATUBHOIO Cydy 13 MO30BOM
WO/I0  MPHUTIMHEHHS  TOCTIONAPIOI0YHMH Cy0’eKTaMd HE3aKOHHOTO BUI00YBaHHS
KOPUCHUX KOIAJWH 1 3YNMUHEHHS OKPEMUX BHIIB pOOIT, IO MPOBOIATHCA 3
MOPYIICHHSAM 1HCTPYKITIH, CTAaHAAPTIB Ta MPABWI 1 MOXKYTh MPU3BECTH JI0 TICYBaHHS
POJIOBHUII, CYTTEBOTO 3HIKEHHS €(PEKTUBHOCTI poOIT ab0 MPHU3BECTH 10 30UTKIB
nepxasi [4].

Opnak 3a pesynbraramu poOoTu Kkoserii JlepxkreoHagp VYkpaiHu Bij
16.06.2020 pPOKYy KOHTPOJIIOI0Yi byHKIii TEPUTOPIATHLHUX OprasiB
JIEP>KTEOJIKOHTPOJII0 CYTTEBO OOMEXKEH1, a TEePUTOpialibHI IHCIEKINT Jep>KaBHOTO
r€OJIOTIYHOTO KOHTPOJII0 0€3 HAJIEKHOTO HOPMATHBHO-TIPABOBOTO OOIPYHTYBaHHS
pedopmoBaHi y BIANOBIAHI TeOJIOTIYHI WEHTpPH (AepkaBH1 opraxizaii): JO
«3axigHuii reoyoriuauii  neHTp», O «KwuiBchkmit reonoriyHuit meHTtp», 1O
«IliBnennuit reonoriunuii neHtp», 1O «IliBHIYHO-CXITHUI T'€OJIOTIYHUN LEHTPY 1
J1O «CXiHUM Te0JIOTIYHUN LIEHTP.

OCHOBHOIO METOI0 Ta MPEAMETOM ISUIbHOCTI JaHUX TEOJOTIYHHUX IIEHTPIB
BH3HAYCHO 3a0€3MEUCHHS 3MIMCHEHHS KOHTPOIIO 32 BUKOHAHHSIM YMOB CTCIiaTbHUX
JI03BOJIIB HA KOPUCTYBAHHS HaJapamMu ad0 yroj Ipo YMOBU KOPUCTYBaHHS HaJIpamH 13
(opMyBaHHSIM BHMCHOBKIB 3a pe3yJbTaraMu 300py Ta aHami3y iHdopmamii moao
OOTPYHTOBAHOCTI METOJUYHOTO 1 TEXHOJOTIYHOrO 3a0e3MEeUeHHS] POOIT, OLIHKOIO
SKOCTI Ta e(EeKTHBHOCTI TEOJIOTIYHOTO BHBYCHHS Haap 1 JOTPUMAHHAM
HAJPOKOPUCTYBa4aMH HOPMATHBIB 1 CTAHAAPTIB Ta BUKOHAHHS YMOB CIICI|JIO3BOJIIB 1
nporpamMu  poOIT TpH BUAOOYBaHHI KOPUCHHUX KOMaiuH. ToOTO MISIBHICTH
perioHaJIbHUX TEOJOTIYHMX IIEHTPIB 3HAYHOK MIpPOIO BIJMOBIAAE OCHOBHHUM
HampsiMaM  JTsUTbHOCTI  TEPUTOPIAIBbHUX 1HCHEKIN JEep:KaBHOTO T'EOJIOTTYHOTO
KOHTPOJIO M0N0  3amoOiraHHs 1 TPUIUHEHHS TOPYIIEHh TMPaBWI 1 HOPM
reOJIOTIYHOTO BUBYEHHS Ta PAIIOHATILHOTO BUKOpHUCTaHHS Haap [4]. Tomy 3 MeToro
oOTpyHTYBaHHS Ta €(EeKTUBHOTO (YHKIIIOHYBaHHS Cy4YaCHHUX MIHEpaIbHO-
CUPOBHHHMX IIEHTPIB IS 3a0e3MeUeHHs 1HHOBAIIMHO-1HBECTHUI[IMHOTO PO3BUTKY
BUJOOYBHHUX 1 NEpPepOOHUX Tally3ed BITYM3HSHOI NMPOMHUCIOBOCTI iX Tpeda Oyso
Ha3BaTH BIJIMOBITHUMU perioHaIbHUMU LEHTPaMH palioHaJIbHOTO
HAJPOKOPUCTYBaHHS:

- 1O «3axigHuii HeHTp palioHaJIbHOTO HaIPOKOPUCTYBAHHS;

- 1O «KuiBCchKHii HEHTP palliOHATBLHOTO HAIPOKOPUCTYBAHHS;

- 1O «IliBnenHuii ieHTp parioHaATHLHOTO HAIPOKOPUCTYBAHHS;

- 1O «I1iBHIYHO-CX1THUN LIEHTpP PalliOHATHFHOTO HAAPOKOPUCTYBAHHS,;

- 1O «Cxigauii IeHTp pariioHAIbHOTO HAPOKOPUCTYBAHHS».

Craburizarmis Ta MEPCIIEKTUBH 1HHOBAIITHO-1HBECTULIITHOTO
HEOIHIyCTPIaJbHOTO PO3BUTKY 0a30BHX Tally3edl BITYM3HSAHOI MPOMHCIOBOCTI
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0OyMOBITIOIOTh HEOOX1THICTh 30aJJaHCOBAHOTO BUPIIIEHHS PETYJIATOPHUX, TIPHUYO-
r'e0JIOT1YHUX, €KOHOMIYHUX, €KOJIOTTYHHX 1 COLIIAJIBHUX npo0iem
TIpHUYOBUI0O0YBHUX PETIOHIB y BIAMOBIIHOCTI 3 €BPONEUCHKUMU HOpPMaMH Ta 3a
yMOB (DYHKIIIOHYBaHHSI B YKpaiHi MI>XHAPOJIHOTO CTaHapTy «IHiliaTuBa mpo30pocTi
BU0OyBHUX ramy3ei» (IIIBI)) 1 perioHambHMX IHEHTPIB  palliOHAIBLHOTO
HaZpokopucTyBaHHs. [Ipu mpoMy mporpama AisUIBHOCTI OCHOBHHMX pEriOHAJIBHHX
IEHTPIB PAIIOHATILHOTO HAJPOKOPUCTYBaHHS MOBMHHA 3a0e3MedyBaTu €(PEeKTHUBHY
B3a€MOJIIIO CHELIaIbHO YIOBHOBAXXEHHUX JEPKAaBHUX OPraHiB 3 OpraHaMH MiCIIEBOTO
CaMOBpSYBaHHS ISl CIPUSHHS KOMIUIEKCHOMY T'€OJIOTIYHOMY BUBYCHHIO AUISHOK
HaJp Ta EKOJIOTIYHO-OUIAJJIMBOMY BHUAOOYBAaHHIO KOPHUCHMX KONAIMH 1
J1arHOCTUYHOMY MOHITOPHHTY M1J3€MHHUX BO/I.

ExoHOMIYHI HampsiMM B3a€MOJIli PETIOHANBHUX LIEHTPIB palllOHAIBHOIO
HAJPOKOPUCTYBAHHS 3 HAIPOKOPHCTyBadaMH TOBHMHHI BKJIFOYATH JOCHIHKCHHS Y
cdepl mepenoBUX BUPOOHHUUX 1 MU(POBUX TEXHOJOTIH, PO3MIUPEHHS CEPBICHUX 1
KOHCAJITUHTOBUX MOCIIYT TOILO.

Bucoxkuii piBeHb reoj0ro-MeToANYHOr0, Ay AUTO-PETYISATOPHOT0, KOHTPOJIbHO-
AQHATITUYHOTO Ta 1HHOBAIIIHHOTO MOTEHIlAy PET1OHANBHUX IEHTPIB PaIllOHAIBHOTO
HAJPOKOPUCTYBaHHS Oyne Oa3yBaTHUCS Ha BITUYM3HSIHUX TPAIULISIX 3TIACHEHHSA
JIEp>KaBHOTO TE€OJIOTIYHOTO KOHTPOJII0 Ha TepuTopli HUHIMHIX binopycii, Monnasii,
VYkpainu Ta PoctoBchkoi oOrmacti Pociiicekkoi ®Denepaliii B mepion IIIaHOBOI
€KOHOMIKH, a TaKOX Ha 25-plYHOMY JOCBIAl AISIBHOCTI TEPUTOPIAIBHUX 1HCIIEKIIN
JIEP>KaBHOTO I€0JIOTTYHOIO KOHTPOJIIO YKpaiHU miciis iX cTBOpeHHs y 1995 po.

BucHoBku

He3Bakatouu Ha BaxJIMBY POJIb MiHEPaJIbHO-CUPOBUHHOI 0a3u Jyisl cTadui3arii
€KOHOMIYHOTO Crajay Ta 3a0e3MeyeHHs 1HHOBALiWHO-1HBECTULIIMHOTO PO3BUTKY
0a30BUX Tally3eld MPOMUCIOBOCTI, €(pEKTUBHE BIATBOPEHHS B HaJapax BHUA00YTHX
3amaciB KOPUCHUX KomajiuH 3a ocTaHHl 10-12 pokiB 3HAaXOIWUTHCS HA KPUTUYHO
HU3BKOMY PIBHI pyIHYBaHHS BCI€1 CHCTEMHU PaIliOHAIBHOTO HaIPOKOPUCTYBAHHS.

VY 10CKOHaNIEHHSI €KOHOMIKO-TIPAaBOBOT'O PETYJIIOBAHHS HAJPOKOPUCTYBAHHS Ta
npuiiHATTs BepxoBHow Panoro Ykpainu 3akony «IIpo BHeceHHSI 3MiH /10 JTeKHX
3aKOHOJAABYMX AaKTIB YKpaiHM 1040 WMiATPUMKH PO3BUTKY BIiTUM3HAHHUX
rajgy3seii  HQJAPOKOPHMCTYBAHHS»  JIO3BOJUTH  3a0e€3MEeUuTH  1HHOBAIlIIHO-
IHBECTUIIIMHUI PO3BUTOK MIHEPATHHO-CUPOBUHHOTO KOMIUIEKCY YKpaiHu Ha
CepeIHBO-TOBTOCTPOKOBY MEPCIICKTHBY.

CTBOpeHHsI pEriOHAJIbHUX IIEHTPIB PAI[IOHATILHOTO HAJAPOKOPHUCTYBAHHS
cupusituMe (HOpMYyBaHHIO TMO3UTHUBHOTO e€(eKTy BIJ MEpexoqy Ha pPecypcHO-
IHHOBalIMHUNA COLIAIbHO-€KOHOMIYHMIM PO3BUTOK OCHOBHMX TIPHUYO-BUI00YBHHUX
pErioHiB 3a PaxyHOK (GyHKIIOHYBaHHS KOHKYPEHTOCTIPOMOXKHOTO
HEOIHAYCTPIaIbHOTO  MPOMHUCIOBOTO  BUPOOHHUIITBA,  30UIBILIEHHS  BajOBOIO
PETIOHATLHOTO MPOAYKTY Ta MPUPOCTY AOXOAY KOHCOJITOBAHUX OFOJIKETIB 1 JOXOIIB
rpOMaJisiH.

BiTun3HsiHa MiHEpaJbHO-CUPOBHHHA 0Oa3a MOBHHHA CTaTH MaTepiaibHOIO Ta
€HEPreTUYHOK OCHOBOIO CTAJIOTO PO3BHUTKY MPOMHUCIOBOIO MOTEHLIaNy YKpaiHu 1
rapaHToM COLIATbHO-€KOHOMIYHOTO  3POCTaHHS  MOKAa3HUKIB  HAI[lOHAJBHOTO

123
Cyuacni npobnemu 2ipruyoi 2eonoeii ma eeoexonoeii, 10-11.12. 2020



roCro/iapcTBa, a He OOCIYrOoBYBaTH OJIIFapXidHy EKOHOMIKY Ta OyTH JKepeiaoM
OTIOPTYHI3MY 1 pEHTOOPIEHTOBAHOI MOBEIIHKM YNHOBHUKIB BiJI T€0JIOTIT Ta HAJIp.

MEPEJIIK BAKOPUCTAHOI JIITEPATYPU

1. Onekcanap Amomna, Mukona XXukansk, Onekciit Ksinincekuit (2018). Konnenryanpai HanpsMu
YIOCKOHAJIEHHSI MEXaHi3My peQopMyBaHHS I€0JIOTTYHOTO CEKTOPY Ta BUKOPHUCTAHHS KOPUCHUX
KonayimH B YKpainu//[HHOBaIiiiHEe POMUCIIOBE MIIPUEMCTBO y (POPMYBAHHS CTAJIOTO PO3BUTKY:
moHorpadis/pen. koia. O.1. Amoma, X. J[xsiron, P. Mimkeiu. HAH Vkpainu, [H-T ekoHOMIKH
npom-cti. — Kuis. C. 7-31.

2. Xukamsxk H.B. T'ocymapcTBeHHOE peryJMpOBaHHME PEHTHBIX OTHOIIEHUH B TOPHOU
NpOMBIIUICHHOCTH YKpauHbl: MoHOrp. /HAH VYkpainu, [H-T ekoHOMikK mpom-cTi. — JIoHenbK,
548c.

3. 3aranpHOzAEpKaBHA IMpOrpamMa PO3BUTKY MiHEpaIbHO-CUPOBHHHOI 0a3u YKpaiHu Ha mepioa Ao
2030 poky//3axon Ykpainu Big 21.04.2011 Ne 3268-VI.

4. Ipoext 3akony Ykpainu «[Ipo BHECEHHs 3MiH JI0 JESIKHX 3aKOHOJABUMX aKTIB YKpaiHH HI00
HOIATPUMKH PO3BUTKY BITUM3HSIHHX Taly3edl HaJIpoKopucTyBaHHs»//[Hpopmaliiini martepianu
KowmiteTy 3 muTaHb €KOJIOTIYHOT MOMITHKY Ta MIPUPOJOKOpHUCTyBaHHS BepxoBHoi Pagu Ykpainu.

124
Cyuacni npobnemu 2ipruyoi 2eonoeii ma eeoexonoeii, 10-11.12. 2020



YK 550.8.012:342:556.044:622.51(477.61/62)
METOIUYHI TA HOPMATHUBHO-IIPABOBI ACIIEKTHU OLIHKHU EKOJIOI'O-
IraPOreOJOI'TYHUX 3MIH BHACJIIAOK 3ATOIVIEHHSA BYT'TJIBHUX

HTAXT JOHBACY

M.B. Kukausk
O0OKMOp eKOHOMIYHUX HAYK, KAHOUOAM 2€0N102IUHUX HAYK

C.B. Kypoenosa,

M.€. MapuH4Y€eHKO

JepxaBHe perioHaIbHE T€0JIOTIYHE TIATPHEMCTBO «J[OHEIBKI€OIOT1sI,
84511, [lonenpka obsactb, M. baxmyt, Byi. O. Cubipuesa, 17, dongeo@ukr.net
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High energy and resource intensity of the coal-mining industry of the old industrial regions of
Donbass with the beginning of the armed conflict in Eastern Ukraine led to uncontrolled closure
and uncontrolled flooding of coal mines, so the forecast of hydrodynamic changes in minefields
with different waters is extremely important for the conservation of natural resource potential of
Donetsk and Luhansk regions.

Key words: Ecological and hydrogeological changes, coal mines, flooding.

Beryn. PerioHanpHi Ta 30HaIBHI 3MIHHM €KOJIOTO-T1POTEOJOTIYHUX YMOB
cTaponpoMuciioBux paioHiB JloHerpkoi Ta Jlyrancbkoi oOiacTteii B yMoBax
TPUBAJIOro 30pOMHOr0 KOH(MIIKTY MPU3BEIH 10 HEKEPOBAHOTO 1 HEKOHTPOJIHOBAHOTO
BEJIMKOMACIITAOHOTO 3aTOTJICHHS BYT1IBHUX IIAXT Ha TUMYACOBO HEIIIKOHTPOJIbHIN
VYkpaini Tteputopii Ta B 30HI PO3MEXKYBAHHS. AKTHBI3aIlisl B JaHUX YMOBax
riiporeo@uIbTpaIlifHUX PEKUMIB TEOJIOTIYHOTO  CEpPEelOBHUINA 13 3HAYHUMHU
rpaJieHTHUMU 3MiHAMH JIOKQJIbHUX 1 30HAJIbHUX JEMpeciid piBHIB MIA3€MHUX BOJ
3HaYHO YCKJIAJHWIN YCTaJleHl MPUPOJHO-TEXHOTCHHI YMOBH, TiApOJWHAMIYHI Ta
TIAPOXIMIYHI XapaKTEPUCTHKX TMiA3€MHUX 1 IMIaXTHUX BOJl MPAKTHYHO B YCIX
BYTJICIPOMUCIIOBUX paiioHax JloHOacy 1 Ha TPUIETIUX IISTHKAX HEMOPYIICHOTO
pPEXKUMY MM1JI3EMHUX BOJI.

HesBaxatoun Ha Te, mo B [onbaci 3 1937 poky ¢yHKIIOHYE MOCTiiHA
rigporeoyioriyia ciyx6a 3 MNUTaHb IIAXTHOI TIIPOTEOJIOTii 1 BOJ03a0e3NeUYeHHS
MiIPUEMCTB  BYTUIbHOT POMUCIOBOCTI Ta HAsBHOCTI TOBOEHHOTO JOCBIIY
BiJIKQUyBaHHS IIIAXTHUX BOJI, 3aTOTUICHUX y TIEPI10JI HIMEIbKO1 OKynaIlii, epeKTUBHO 1
KOMIUJIEKCHO BHPIIIUTH JaHl Tpo0ieMu B yMoBax 30pOMHOTO KOH(IIKTY,
pPO3MEXYBaHHS Ta TMEPEBaXAr40oi y BITUM3HIHOMY MaJTUBHO-CHEPTETUIHOMY
KOMILJIEKC1 KOPYNUIHHO-PEHTOOPIEHTOBAHOI OJIITapXiyHOI EKOHOMIKH, Oyne Iyxe
CKJIQ/THO, aJie MOYKJIMBO 32 YMOBH MPUIHATTS 3arajibHOHAIIOHAIBHOT IPOTPaMH 11010
BIJTHOBJICHHSI TPUPOJHO-PECYPCHOIO MOTEHUIany YyKpaiHcbkoro [lonbacy. Tomy
CUCTEMHMI aHalli3 OCOOJHMBOCTEH EKOJOTo-Tigporeosioriunux ymoB JloHOacy
KOMIUIEKCHa  OIlIHKa  €KOJIOTO-T1IPOTEOJIOTIYHNX  PU3MKIB 1 HACHIAKIB
HEKOHTPOJHOBAHOTO 3aTOIUICHHS BYTUIBHUX IIAXT 3 OPraHi3alli€lo HaJIeKHOTO
(GYHKIIOHYBaHHS PETIOHAIIBHOTO Ta 30HAJTLHOTO MOHITOPUHTY MIAXTHUX 1 MMiJI3EMHUX
BOJA € HAA3BUYAWHO BAXIMUBUM  MPUPOJIOOXOPOHHHUM  3aXOJOM  SIK  Ha
3arajJbHO/ICPKABHOMY, TaK 1 Ha OOJIACHUX PIBHSX.

Oco0smmBocCTI exoJI0ro-riAporeogorivnnx ymos /londacy

[linzemHi Boau mpuypoyeHi 10 Bcix BiakmaniB JloHempkoro Oaceiiny.
JKvBlieHHS BOJIOHOCHMX TOPM3OHTIB 3IACHIOETHCS 3a paxyHOK 1H(UIbTpaIii
aTMoc(epHHX OCaIKIB 1 KOHJEHcallll. 3a CTYNEeHEM TiIpOoreosoriyHoi BiIKPUTOCTI
BYTJICHOCHUX BIJIKJIAJIB KapOoHy Ha Teputopii [loHOacy BUAUISIOTHCA BIJIKPUTI,
HaMIBBIAKPUTI Ta 3aKPUTI T1JIporeosioriydi oodnacti. Bigkpura 061acTh ByraeHOCHOTO
HonOacy mnpencraneHa baxmyrcbkum, Benukokam’sHebkum 1 Topernpkum
cybOaceitnamu Oaceitny p. CiBepcbkuii Jloneup 1 Kambmiycbkum Ta MiychbKum
cyOOaceiitnamu Manux pik  Ilpuazor’s, nHami3akputa — CyXOTOpEIbKHUM,
JlucuuancekuMm 1 Jlyrancekum cyOOaceitnamu  p. CiBepcbkuil  JloHenp Ta
CamapcekuM cyObaceliHoM JiBoro cxuiay p. JHimpo, a 3akputa 001acTh —
ConeniBcbko-AnmHCHKUM cyO0aceiiHOM JTIBOTO cxuity p. JHimpo.
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baxmytcpkuit 1 Topeubkuil riporeosioriydi cy06aceiHn XapaKTepu3yrThCs
CKJIAJIHUMH YMOBaMH (pOpMYBaHHS XIMIYHOTO CKJIaJy MiJ3eMHHUX BOJ BiJ CJIaOKO
cononysatux (0,4-1,9 r/nm°) cynb(paTHO-TiIPOKapOOHATHHUX 1 HATPi€BO-KaNbII€BUX
10 XJIOPUAHO-CYNb(PATHUX 1 KaJbl[i€BO-HATPIEBUX 3 MiHepamizauieto 2,2-7,5 r/ame.
I'mibuna 3ansraHHsS  BOJIOHOCHOTO KOMIUIEKCY He mnepeBuimrye 50-100 M, a
e(eKTHBHA MOTY>KHICTh BOJIOHOCHUX IOP1J] BEPXHHOT'O MAJIC03010 3MIHIOETHCS B SM
10 90 M, 1 B cepeanabomy ckianae 40-50 m. Y LlentpanbHomy JlonOaci mia3eMHi BOAU
Mpe/CTaBICHl TPIIMHHUMU 1 TPIIIUHHO-KAPCTOBUM THUIIOM, fIK1 Y TPUIIOBEPXHEBIN
BUBITPLIIM 30HI, mOTyXkHicTI0O Bif 44-70 M mo 150-200 M yTBOpIOIOTH €IMHHIA
BOJOHOCHHUN Tropu30HT. Hrkue 1ri€i 30HA TMA3€MHI BOJU ITUPKYJIIOIOTH
BIJIOKpEMJICHUMH HEOTHOPITHUMH BOJOHOCHUMH IIACTAMU, TIPHUYO-TEXHOTCHHIUMH
MOPOXXHUHAMU 1 30HAMH TEKTOHIYHHMX MOPYIIEHb 13 CEpeaHIM MOAYJIEM M1J3€MHOIO
ctoky 0,5-1,5 n/cexk Ha 1 kB. kM [5]. XiMIuHUN CKJIaJ TIJ3€MHUX BOJ y 30HI
JPEHYBAaHHS PIYKOBOIO MEPEKEI0 3MIHIOETHCS BiJl T1IPOKAPOOHATHO-KAJIBIIIEBOTO 10
riapokapOOHaTHO-CYIb(PaTHO-(CYNb()ATHO-T1APOKAPOOHATHO )-HATP1€BO-KAJBII1€EBOTO
i cynb(aTHO-HATPIEBOrO-KaNIbILIEBOr0 3 MiHepamizaieto Big 1,5-2,5 r/am® no 3,0-5,0
r/am® B mepioJ] eKcIulyaTallii ByriIbHUX IaxT 10 5,1-9,0 r/am® micns ix 3aTonseHHs.
[IBUAKICTH MITHATTS PIBHS MIAXTHUX BOJ| y TEPIOJI HEKEPOBAHOIO iX 3aTOIICHHS
ckmagana 0,12-0,25 wm/go0y. Y Bepxabokam’ssHCbKOMY, KambMiychkoMy 1
MiycekoMy cyOOaceliHax IMepeBaXalTh CyJIb(aTHO-T1APOKapOOHATHO-KAJBI1€BO-
HaTpieBi migzeMHi Boau 3 MiHepamizamicro Bix 1,2 r/mm® mo 3,0 r/mme. Haii6inbm
BHCOKOMiHepani3oBani kucii maxTHi Bomu (Bim 5-10 r/mv® no 25-35 r/mm®)
(GopMyIOTbCSI Ha BEPXHIX TOPU30HTaX BYTUIBHUX IIAXT, SKI BUA0OYBalOTh
BHUCOKOCIpYACTE BYTLILIISL.

Hns  Cyxortopeubkoro, Jlucuuyancekoro. Jlyrancekoro 1 CamapcbKoro
cyOOaceliHIB HamiB3aKpuTOi TiAporeosioriyHoi obmnacti JloHOacy XapakTepHUM €
PO3BUTOK TEPEKPUBAIOYMX BIAKIAAIB BEPXHHOTO Tpiacy, BEpPXHBOI Kpeuau,
najeoreHy 1 HEOreHy Ha OIIBIINA YacTHHI TUIONI BYTJECIPOMHCIOBUX PAMOHIB.
BononocHuii KOMILIEKC MPEJCTABIICHUI Cynb(haTHO-T1APOKapOOHATHO-
(rimpoxapOoHATHO-CYIb(ATHUX )-HATPIEBUX MIA3EMHUX BOJ MiHepai3aiiero Bim 1-
1,5 r/mm® o 3,5 r/mm® ( Ha okpemux minsHkax g0 20 r/aM°) y Bomax XJIOpUIHO-
HATPIEBOTO CKJIaay. BOJOHOCHI TOPHU30OHTH KapOOHY XapaKTEPU3YHOTHCS HU3BKOIO
BO030ara4eHicTio i BogomposinnicTio y mexax 0,01-5 mM%mo0y. V nomunax pik
3MINIYIOTHCS 13 IPICHUMU MIJ3€MHUMH BOJIaMH CEPEAHBOT0 MAJIEOreHy Ta alIOBIIO.

VY 3akputomy CosoHIBChKO-ANMUHCEKOMY cy0OOaceiiHi Ta Ha mnepudepiiHux
IUISTHKax — cyOOacelHiB  HaIIB3aKpUTOI TIAPOreoJoriyHoi  o0JacTi  KUBJICHHS
BOJOHOCHUX TOPHU30HTIB BYIVICHOCHOI TOBIII 32 pPaxyHOK arMoc(epHUX omaiiB 1
TiApaBIIYHUN 3B'SI30K MPAKTUYHO BIACYTHI [5]. Tomy TyT Ha rimubunax ao 100-120m
(bOpMYIOTHCS TIEPEBAKHO CYJIb(aTHO-XJIOPUIHO-HATPI€BO-KAIBITIEBI TT1I36MH1 BOAH 3
minepamizamiero 1,1-2,1 r/nv [6].

OCHOBHUM KpUTEPIEM 3aXMIIEHOCTI BOJIOHOCHHX TOPHU30HTIB
KaMm’STHOBYT1JIbHOI TOBIII € Jiokamizariss notyxHux (10-30 M) 1 BUTpUMaHUX BEpCT
BOJOTPUBKHUX IMOPiJl KaHHO3010 Ta aHTPONOTeHY, OJJHAK HasBHICTh O 80 BUMAAKIB
HAOJIMKEHHs TIPHUYMX BUPOOOK /10 MPUIIOBEPXHEBOI 30HU B JOJMHAX PIK 1 COTEHb
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CTapuX MOXWJIMX TIPHUYMUX BHUPOOOK HA MIBHIYHOMY 1 MiBAEHHOMY Kpuiax ['oigoBHOT
AQHTUKJIIHAI Ta HAa BIAKPUTHUX JIUISHKAX 1HITAX CTApOIPOMUCIOBUX paiioHiB JloHOacy
00YMOBIIIOIOTH TTPOCTOPOBHM 3B'SI30K IMiI3EMHHUX 1 MOBEPXHEBUX BOJ 1 MiABUILYIOThH
pPIBEHb €KOJIOTIYHOI HEOE3MEeKHU y HaIB3aKPUTUX 1 BIAKPUTUX BYTJICIIPOMHUCIOBUX
paiionax JlonOacy B yMOBax MacoBOr0 3aTOIUIEHHS BYTuUIbHMX ImaxT. Jlo Bimoma
3apa3 Ha JBl TPETUHHU 00’ €My TIpHUYOTO MAacCUBY Ta B Oe3rocepeHii OJIM3bKOCTI Bij
PUIMOBEPXHEBOI 30HU MiJABUIICHOI TPIIMHYBATOCTI 3aTOIUICHUMH BBAXKAIOTHCS HE
MeHIIe 26 ByruibHUX maxt y JloHeupkiit oomacti ta 23 maxtu y JIyrancekiii 0061acTi.
ToMy BOMOHOCHI TOPU30HTH Yy  JAOJAMHAX Mainux pik  Jlyrancekoro,
Banukokam’sincekoro, Kambpmiycekoro, Miycekoro 1 Topembkoro cy66aceiiHis
XapaKTePU3yIOThCSl HAWHIDKUOIO 3aXHIIEHICTIO MiJ36MHUX BOJ TEXHOTEHHOTO
MTOBEPXHEBOr0 3a0py/IHEHHS Ta 3a0pyAHEHHS BHUCOKO MiHEpaIi30BaHUMHU IIAXTHUMHU
BOJIaMH TIPH HEKEPOBAHOMY 1 HEKOHTPOJIbOBAHOMY 3aTOTUICHHI BYT1IbHUX mIaxT. [Ipn
IIbOMY TEMITH Ta MAcCIITa0 3MiH €KOJOTO-T1IPOTEOJIOTTYHOIO PEKUMY T13EMHUX BOJT
€ 0cOOJMMBO BaroMMMHM 1 3HAYHUMH Yy TYyCTOHAceJIeHUX palloHaXx 1 B 30HI
PO3MEXYBaHHS 3 THUMYAacCOBO HEKOHTPOJIbOBAaHUMHU TepuTOpismMu JloHenpkoi Ta
JIyrancekoi oOnacteit. 3a pesynbratamu BukoHaHux JPI'TI «/loHempkreonorisy y
2011 pori gociiKeHb BCTAHOBJICHO, 1110 B paiioHi 3BaiuIa [ opiBCbKOTO XIMIYHOTO
3aBOJly MaKCHMaJIbHI KOHIIEHTpAIlli TOJYyOJy, XJIOpOEH30ily 1 O€H30ily B IPyHTax
NEPEBUNIYIOTH B 5 pa3iB (POHOBI 3HAYEHHS /ISl IPOMMAaIAaHYMKIB PETIOHY, & CTYIIHb
3a0pyJHEHHS] BEPXHHOTO BOJIOHOCHOTO TOPU30HTY CEPEAHHOTO KapOOHY MEPEBUIIy€E
rpannyHo gomyctuMi koHueHTpauii (I'ZIK) B 11-5300 pasiB 3a BMicTOM (eHOIMIB, Yy
14-1045 3a Bmictom xsopo6enzony 1 no 90 I'/IK 3a BMICTOM 1HIIMX OpraHiyHHUX
cnosiyk. KpiMm TOoro ocoGiuBe 3aHENOKOEHHS MDKHApOAHUX OpraHi3aliid BUKIUKAE
npunuHeHHs 3 2018 poky BomoBimBy Ha maxti «FOHKOM» y M. ByHre, Ha skii
16.09.1979 poky 3 METOI 3MEHILEHHS PanTOBUX BHUKHUIIB METaHy B 130JbOBaHIN
ripanuiii BupoOii Ha mmbuni 900-933 M OyB mpoBeneHU MiA3EMHUIN SACPHUIMA
BuOyx (I151B) min nHazBoro excnepumeHT «KumiBax». Iloryxnicts [15B cranosuna
200-300 Tton TpotmioBoro ekBiBajeHTy (02,-0,3 kr ypany), micias skoro 95 %
MPOJYKTIB PaaioakTUBHOTO posmnany (ctpoHuiro 90, mesiro 137 1 Tputiio) Oynu
30CepeKEeH] B OIJIaBJICHIN 130J1bOBaHIi kamepi. Ha mpotssi 40 pokiB paiamiiftHIX
¢oH Ha MmIaxTi Ta B IMIAXTHUX BOJAX BIJAMOBIJIAaB MPUPOTHUM (DOHOBUM 3HAUCHHSM,
ajie TICas TPUNMHEHHS BIJKAYyBaHHSA IIAXTHUX BOJ 13 ropu3oHTy 900 M 1
NepeBeIeHHST BOJOBIUIMBHOTO KOMIUIEKCY 3 maxTH «HOHkom» Ha maxty «KpacHuit
OxkTs10pp» mpoOiemMa MO0 IMOBIPHOI po3repMeTH3allli 130JbOBaHOI KaMepu Ta
MOXJIMBUX BUTOKIB CTIMKUX NPOAYKTIB pPaAlaKTUBHOIO pO3MALy 3aJIUIIAETHCS
BIJIKpUTOIO Ta HE BuUpimeHow. KpiM Toro 3a micth pokiB 30pOWHOr0 KOHQIIKTY
3adikcoBano moHan 500 aBapiii Ta BUNAAKIB MOPYIICHHS HOPMAJIbHOTO PEXHUMY
poOOTH  TEXHOT€HHO-HEOE3MEYHUX MPOMHUCIOBUX  mianpuemMcts [1]. Tomy
MIITOTUICHHST IIaXTHUMU BOJIaMU TPUIIOBEpXHEBOI 30HU MicT bynre, ['opiBka,
€nakieBo, KipoBcek, IlepBomaiicbk, 3o0510Te Ta 4YacTkoBO Toperbk, MakiiBka i
[IlaxTapchbk MpU3BEAE OO BIAHOBIEHHS TIAPABIIYHOTO 3B 53Ky TOBEPXHEBHX 1
Mi3€MHUX BOJl, MacIITa0OHOIO TEXHOTEHHOTO 3a0pyJHEHHS 3eMelb, MPUPOIHHUX
yrigp Ta 3a0yJOBaHMX TEPUTOPIM 13 HEKOHTPOJIHOBAHMM BHXOJIOM Ha JIEHHY
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MOBEPXHIO razy-merany [3]. HeoOXimHO akIeHTyBaTH, 10 BXKE 3apa3 HEKEPOBAHE Ta
HEKOHTPOJhOBAaHE 3aTOIUIEHHA ByruibHUX MmaxT IlentpansHoro JlonbOacy Ta
[lepBoMaiicbKOro BYTJIEIPOMHUCIIOBOTO PAaOHY MPHU3BENO 110 (QOPMYBaHHA TYT
CTIMKUX TEXHOTEHHHX TiIporeouIbTpaliiHuX CHUCTEM 13 30HAIBHUMHU JTUHAMIYHO-
GUIbTpalliftHUMUA  3aKOHOMIPHOCTSIMU B1IHOBJICHHSI ICTOPMYHMX PIBHIB ITA3€MHHUX
BOJI.

JlocBix OLIHKH €K0JIOT0-TiAPOreo IOriYHUX PU3HKIB NPH 3aTOIVIEHHI BYTJIbHUX IIAXT

OrmiHka BIUIMBY YaCTKOBO 3aTOIUICHHX BYTUIBHUX IIaXT Ha TEOJIOTIYHE
cepenouie 1 MoBKUuA JloHenpkoi Ta Jlyrancekoi obnacTeil Bhepiine BHKOHAHA
KOJICKTUBOM  aBTOPIB  JEpPXKABHOTO  TEOJIOTIYHOro  iH(opMaiiitHoro  QoHIy
«T'eoinpopm» mig kepiBHuuTBoM M.I. Beceam [5]. 3a pesynpraTamu BHUKOHAHHX
JOCIIKEHBb OyJIO BCTAHOBJICHO, 10 00’ €M TPHUYMX BUPOOOK YaCTKOBO 3aTOIICHUX
mIaxT ckjaagae 1 mipa. M, a 00’eM maxTHHX Bog — 400 muH. M. [Ipu npomy i3-3a
HAsSiBHOCTI TIAPaBIIYHOTO 3B’S3KYy 3 JIIOYUMHU I[IaXTaMU 3HAYHA IX YacTHUHA
BUBOJMJIACS Ha JICHHY IOBEPXHIO NPHU BiAKAayyBaHHI IIAXTHUX BOJ Ha JIIOYHMX
mraxtax. byna BU3HaueHa TaKoXX AMHAMIYHA MOJIENb 3aTOIUICHHS TIPHUYUX BUPOOOK
3aKPUTHX MIAXT Ha MpoTA31 3,26 pOKiB 13 3aTOIUICHHSM 3a Il Tepiojl TBOX TPETUH
00’eMy TIpHMYOTO MACHBY WIaXTHUX TIOJIB, IO OOYMOBUTH 301JIbIICHHS
MiHepati3alii MiJ3eMHUX BOJ Y 30HI aKTUBHOTO BOJ00OMiHYy — B 40,0-150,0 M Bix
NIeHHO1 nmoBepxHi. [TporHo3yBanoch TakoX, M0 Yy 3B’SI3KY 13 CYTTEBHM 3MEHILIEHHSM
CKUIy WIAXTHUX BOJA Y PIUKOBY CHCTEMY MaJIHUX pIK THMYAacOBO 3HU3HUTHCSA
MIHEpaJi3allisi HOBEPXHEBHUX BOJl y BIJMOBIIHUX cyOOaceiiHax 1 CyTTEBO 3MEHILIUTHCSA
PEXKUM IX CTOKY y MEXKOBUM MEPioJ 13 3HAYHUM BILJIMBOM MaJIOBOJIHOCTI Ha PEXKUM
I'paboBcrkoro, BibXxoBaTchKOro 1 SIHOBCHKOIO BOJOCXOBHUIN. Y TOAAIBIIOMY,
MIpy 3aTOIUICHHS IIIAXTHUMU BOJIaMU TIPHUYOTO MAacUBY, OOIPYHTOBAaHO
3a0pyJHEHHS] BOJOHOCHUX TOPU30HTIB CEPEAHBOrO KAapOOHY Ta MEpPeKpUBAIOUYMX
BIJIKJIaJ[IB HA BCIH TUIOIII IIAXTHUX MOJIB 1 MPUJIETIUX IIJISTHOK 1 HAOTMKEHHSIM PIBHSA
IIAXTHUX BOJ[ 10 ICTOPUYHOTO PIBHS IMiI3€MHUX BOJ, III0 TMPHU3BEAE J0 MIATOIIIICHHS
Ta 3a00JI0YCHHS JIOJIMH 1 3aIulaB Majiux pPiK. BIUIMB 3aTOIUIEHMX IIaXT Ha CYCiJHI
niroui 200 3aKOHCEPBOBaHI IMIAXTH OyAe MPOSIBISATHCS Y BUTIISAI HAIXOKESHHS
IIaXTHUX BOJ| 4Yepe3 MPOHUKHI MIKIIAXTHI Oap’€pHI LUIMKH, TEKTOHIYHI PO3JIOMH,
30HU JpoOJeHHs mopia 1 301MKH, a MPpU MAacOBOMY 3aTOIUICHHI BYTUJIBHUX IIAXT Y
MeXaxX OKpPeMHUX BYTJIEMPOMHCIOBUX paloHIB Oyje 3aTOIUIEHU MIHEpaIi30BaHOIO
[IAXTHOIO BOJOI0 BeChb OO0’€M paHillle 3JPEHOBAHUX BOJAOHOCHUX TOPU3OHTIB
M3€MHUX BOJI.

Y nopganpmioMy 3 ypaxyBaHHSM HETaTHBHOTO JOCBiy 1HTEHCHBHOTO
HEKOHTPOJIbOBAHOTO 3aTOIUICHHA BYTUIbHUX maxT y CTaxaHIBCbKOMY pailoHl Oyio
BCTAHOBJICHO, IIIO TIAPOTEOJIOTIYHI Ta TeOMEXaHIYHI 3MIHM Yy TIPHUYOMY MAacHBi
3aKPUTHX IIAXT 1 HA 3eMHIN MOBEPXHI MIAXTHUX TOJIIB MAlOTh BU3HAYAILHE 3HAUCHHS
npu  OOTPYHTYBaHHI  TEXHOJIOTIYHOI ~ MOJENl  3aKpUTTA  BYTUIBHHUX  IHAXT
cTaporpoMuciioBux paioHiB Jloubacy. BiacytHicTe wmeTomuuyHOi 0Oaszu ams
OOIPYHTYBAaHHSI €KOJIOTIYHO 30alaHCOBAaHMX IPOEKTIB 3aKPUTTS BYTUIBHUX ILAXT
oOymoBuiio BukoHaHHsS B 1998-1999 pokax y IBAT «/lHinmpoainpomaxt» HayKOBHX
TOCHDKeHb mif  KepiBHUIITBOM Tipodecopa [.O. CanoBeHka 1O BHBYEHHIO

T1POreoJIOTIYHOTO PEKUMY B T'€OJIOTIYHOMY CEPEJOBHIINI Ta Ha MOBEPXHI 3eMJl 3
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OOTPYHTYBaHHSIM TEXHOJIOTIYHOI MOJENI MOBEIIHKU TIPHUYOTO MAaCHUBY, MMAXTHUX 1
MOBEPXHEBUX BOJI MpPU IUJIAHOBOMY TOETAlTHOMY 3aKpUTTI BYTUIBHUX IIaxT
LlenTpanbsHOTro ByriienpoMucioBoro pailony Jlonbacy, sikoro Tak i He BinOynocs [6].

Y JIHImponeTpOBCHKOMY  BIJIIJICHHI YKpaiHCbKOTO  JIEp>KaBHOTO
reosioropo3BigyBaibHoro 1HCTUTYTY (YipAI'PI) B 2001 pomi Oymu po3pobiieHi
THMYacoOBl METOJMYHI PEeKOMEHAAIlli II0J0 METOIIB IOIMepeaHbOI OIIIHKK 3MiH
T1ApOIMHAMIYHOT 0OCTAHOBKH MPH 3aKPUTTI BYTUILHUX IIAXT B CUCTEM1 MOHITOPUHTY
nigzemMuux BoAa B Jlon6aci, a B 2004 pomi BAT «/lonainpomaxt» OyB po3poOiaeHHit
TUTIOBHUI MPOEKT MPH JIIKBiAAIl] ByTUIbHUX MIAXT Y KpaiHu.

3 mouatkom OorioBux it B JlonbGaci y 2014 pori OCHOBHI €KOJIOTO-
T1APOTEOJIOTIYHI OCHIKEHHS B CHCTEMi KOMILIEKCHOTO aHalli3y JaHWX MPO CTaH
noBkiist B JloHenpbkiid Ta JlyraHchbKiid 00JacTsIX MPOBOASATHCS i KEPIBHUIITBOM
Koopaunaropa Opranizanii 0esnexku Ta cniBpodOiTHuTBA B E€Bpomt (OBCE) B
VYkpaini Ta 3a ¢inancoBoi miaTpumku ypsaaiB Kanamu 1 ABctpii. 3okpema, y 2017-
2019 pokax Oyiu TpOBEACHI MOCHIKEHHS XIMIYHOTO CKJaAy IPYHTIB Yy 30HI
OoloBUX JiM Ta JOHHUX BIJAKIAAIB B OCHOBHHUX BOJOCXOBHUIaX JloHEenpKoi Ta
Jlyrancekoi oOnacteif, 3a pe3ylbTaTaMH SKUX BCTAHOBJIECHO TICPEBUIICHHS Y
nopiBHsHHI 3 (oHOBUM 2008 pokom B 1,1-2 pasu (Ha okpemux nauisHkax y 7-17
pa3iB) BMICTY PTYTI, BaHajito, Oapiio, KaJMmil0, HEPaal0aKTUBHOTO CTPOHIIIO Ta
raMMa BUIIPOMIHIOBaHHS. Bumanku BHUCOKOTO 3a0pyJAHEHHS 3 TMEPEBUILECHHAM
IPAaHUYHO JONMYCTUMHUX KOHIeHTpauiid B 10 1 Ouiblie pa3iB BMICTY Mapraito,
Cynb(]iTiB, XpOMY 1 HIMHKY BUSBJICHI B JOHHHX BiAknanax p. KaaeMiyc, a Maprasio 1
cynbdariB y ToHHUX Biaknaaax p. Kampuuk [1].

VY 2017 potii aBTOPCHKUM KOJIEKTUBOM YKpaiHcbkoro HJII nuBuUIbHOTO 3aXuCTy
HepxaBHOi  ciny:xOM 3 HAA3BUYAHMX cUTyalld Ykpainu Ta IHCTUTYTY
TeJIeKOMYHiKalii 1 riaobansHOro iH(opmauiiitHoro mnpocropy HAH Vkpainu 3a
¢dinancoBoi miaTpuMku LlenTpy rymanitapHoro miamory im. AnHpi [Hronana (€.0.
SxoBneB 1 1H.) BukoHaHa «llomepeaHsi OIlIHKA €KOJIOTIYHOI HeOE3MeKu pe3epBHUX
JDKEepesl  MUTHO-TOCIIOAAPCHKOTO  BOJONOCTAaYaHHS HaceleHHs JloHeunbkoi Ta
JIyrancekoi oomacreii 3a ymoB ATO» [7]. 3a pe3ynbratamMmu T1OCTIIKEHb BCTAHOBJICHI
CyMapHi TIOKa3HUKUA 3a0pyJHEHHS IPYHTY BaXXKUMHU MeTallaMH, SIKi B 2-5 pasiB
NEPEeBUNIYIOTh (DOHOBI 3HAYEHHS SIK HAa MIIKOHTPOJBHINM, TaK 1 HEMiIKOHTPOJLHIN
VYkpaini Tepurtopii [lonbacy, a TakoX TEpPEBUINCHHS BiIHOCHUX ITOKA3HHKIB
3a0pyaHeHHs y 2-4 pasw B pe3epBHUX JDKEpenax MUTHOTO Ta TOCHOJAPCHKOTO
BOJIONIOCTAYAaHHS B 30HAX MPOMUCIIOBOIO BILIUBY [7].

KonektuBom JlepkaBHoi exosoriynoi axangemii (O.[. bonmapom, O.A.
Yaunpkum 1 B.M. €pmakoBum) y 2018 poii BUKOHAHUN KOMIUIEKCHUW aHami3
€KOJIOT14HOI cuTyarlii Ha Teputopli JloHeupkoi Ta Jlyrancekoi obsacteit, B sIKOMY
KOMIUJIEKCHO OXapaKTEepU30BaHI 00’€KTH KPUTHYHOI 1H(PACTPYKTYpH, MOTEHLIMHO
HeOe3nmeuHl OO0 ’€KTH Ta eKOJIOTIYHI PHU3WKH, SK Ha MIAKOHTPOIBHIN, Tak 1
HEeNAKOHTPOJIBHIN Teputopii JJonbacy. By po3pobieni Takox peKkoMeH a1 040
MiHiMi3a1lii PU3UKIB 1 €KOJOTIYHUX 3arpO3 CTOCOBHO KOXKHOTO 13 00’ €KTIB KPUTUIHOT

1HbpacTpyKTYypH [2].
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JleTanpbHEe BUBYEHHS TIPHUYO-TEOJOTIYHUX, TIAPOAMHAMIYHUX 1 T1IPOXIMIYHUX
ymoB maxtHux 1noniB  JII  «TopeubkByruwis» 3 MPOTHO30M  €KOJIOTro-
TAPOTreosOTIYHUX 3MIH TE€0JOTIYHOTO CEpe/IOBUINA BHACHIIOK HEKOHTPOJIHOBAHOTO
a00 HEKEpOBAHOIO 3aTOMJIEHHS BYTUIBHUX IIAXT B YMOBax 3axiJHOi YaCTUHU
Hentpanbaoro Jonbacy Bukonana y motounomy poiii JPI'TI «JloHernbkreosoris» 3a
noroBopoM 3 kuiBchbkuM npeactaBHUlTBOM BIIIHO «®imist AKTE/» (®panuis). B
pe3ynbTaTi BUKOHAHMX JOCIHIIKEHb BCTAHOBJIEHO, IO NP 3aTOIUICHHI IAXT Y
ripHHYUX BUPOOKax OymyTh GOpMyBATHCS KUCI BOJM 3 MiHepaizamicio 10 5-7 r/om®
1 301IbIIEHHSAM BMICTY 3ai3a 10 3-3,5 mr/am3,

BHaci10k HEKOHTPOJIBOBAHOTO 3aTOIJICHHS IIAXT PAlOHy OYIKYEThCS BUXIA Y
MIPUIIOBEPXHEBY 30HY IIAXTHUX BOJ MiJBUIIEHOI MiHepami3alii Ha miomi 1400 ra 3
MIATOIUIEHHSM IUITHOK 3eMull Ha muionti 2470 ra, (popMyBaHHSIM IETPECIHHOT MYJIbJIN
npociganHa 1iomero noHaxa 7000 ra Ta yTBOPEHHSIM palTOBUX MPOBAIIB Haj
CTapuMH TIPHUYUMHU BHUPOOKAMHU MOXWIMX IutacToBux maxt [3]. PexomenmgoBaHO
HNIATPUMYBAaTH PIBEHb MIAXTHUX BOJ Ha riamOuHl Bix 90 M mo 150 m Big 3emHOL
MOBEPXHI 13 OOJAIITYBAHHIM JIBOX PEKUMHO-IPEHYBAIBHUX CBEPIJIOBUH Ha IMOJSIX
maxt iM. CBsiToi MatpoHnu Ta iM. Aprema.

MopnentoBaHHsl CIIEHApIiB MIOJI0 ICTOPUYHOIO 3aTOIUICHHSI BYTUIBHMX IIaXT
(BITHOBJICHHS TIJI3EMHUX BOJ) Y 3aJICKHOCTI Bij IMTOYaTKOBOTO 00’€MYy, IITMOMHU Ta
npoleciB BUAOOYBaHHA BYTiUIg, cTpaTurpadii Ta CKiIagy BYIVICHOCHHUX TOBIII,
TAPOTre0JOrYyHUX OCOOJMBOCTEN paiOHY Ta SKOCTI IMIAXTHUX BOJ 13 pO3paxyHKOM
JUHAMIYHUX PIBHIB y TEpioJ BEACHHS TIPHUYMX POOIT Ta MIcHs iX KOHcepBauli
IIMPOKO BUKOPUCTOBYBAJIOCH MPHU 3aKPUTTI BYriIbHUX maxT y HimewuuwHi, [Tonbu
ta @panuii. OgHAaK NEpCEKTUBM BUKOPHUCTaHHS Takux Mozene B [lonOaci €
HEJOCTaTHBO JOCITI/PKEHUMH Ta HEBU3HAUCHUMHU B KOHKPETHUX T1PHUYO-TEOJIOTIUHUX
YMOBaxX OKPEMHUX BYTJICTIPOMUCIIOBHX PaliOHIB.

Opranizanis perioHaJJbHOI0 Ta 30HAJILHOI'0 MOHITOPUHIY BOJ IPH 3aTOIVICHHI

BYI'UVIbHUX IIAXT

HenocraTtHbo BUPIIICHOIO po0JIEMOI0 €KOJIOTO-T1APOre0IOTTYHUX
JTOCIIIKEHbh MUHYJIMX POKIB OyJia Ta 3aJIMIIAETHCS TPoOieMa TOCTOBIPHOCTI OLIIHKU
pU3HMKIB 1 MacmTady BIUIMBY HEKOHTPOJbOBAHOTO 1 HEKEPOBAHOIO 3aTOTUICHHS
BYTUIbHUX IIAXT HA I€0JIOTIYHE CEPEeIOBUIIE Ta JOBKULISA 3 YACOM Ta 3 ypaxyBaHHSIM
UKJIIYHOCT] IMHAMIYHO-()UIbTpAIIHHUX 3MIH MMII3€MHUX BOJI Ha nepudepii maxTHUX
noiiB. Hepiako OIlliHKa €KOJIOro-TiAPOreoJIOTIYHUX 3MIH MPOBOJIMUIIACH B yYMOBax
BIJICYTHOCTI a00 HEIOCTATHOCTI Jii KOMIUIEKCHOIO OOIPYHTYBaHHS (PAKTUYHOTO
MaTepiaiy Ta 6e3 IHTepaKTHUBHOTO MOJIEIIOBaHHS YCI1X YHHHUKIB 1 TPOLIECIB.

[TigHATTA MIAXTHUX BOJ JI0 ICTOPUYHOTO PIBHS MIA3EMHUX BOJ Yy pailloHax
MacoBOTO 3aTOIUIEHHS BYTUIBHUX IIAXT Yy BIAMNOBIAHOCTI 3 MapaboJiyHOIO
3aJICKHICTIO TICHS PI3KOTO iX MiAHOMY B TIEpIIi 5-7 poKiB MOXKE MPOJIOBKYBATUCS HA
mpotsizi 10 20-25 pokiB 3 MOYATKy HEKOHTPOJILOBAHOTO 3aTOTUICHHS TIPHUYHUX
BUPOOOK Yy 3aJieKHOCTI BIJl LUKIIYHUX 3MIH PIBHIB Ta JWHaAMIYHO-(UIBTPALIITHUX
3aKOHOMIPHOCTEH pO3MOBCIOKEHHS MiA3€MHUX BOJ.

3aranbHOACPKABHUN JIIATHOCTUYHUM MOHITOPUHT HEMOPYIIEHOIO PpPEeXUMY
nig3eMHUX BOA Yy Mexax JloHenbkoi Ta Jlyrancbkoi oOjacteil 371MCHIOETHCS B
HETOBHOMY 00Cs31 Ta 3aJI€KHOCTI BiJ] IIIOPIYHOTrO HOTo (piHAHCYBaHHS 3a JepKaBHUM
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3aMOBJICHHSIM Ha 3aJIMIIKOBOMY NpPHHLMUII po3noauty JlepxreoHanpamu Ykpainu
JIMITIB KOIITIB 3a rainy3sMd 1 Hamnpsmkamu poOiT. CrhocTepexxHa Mepexa
3arajbHO/ICPKABHOTO MOHITOPUHTY HEMOPYIIEHOTO PpEXUMY IMIJI3€MHUX BOJ
CKJIalaeThes 13 41 miarHOCTHYHUX CBepiuioBMHU y JloHenpkiit obmacti (11 — Ha
HEMJKOHTPOJBHIN TepuTOpii) Ta 42 cBepaoBUHU y JIyrancekiit o0nacTi.

O6uacHy Mepexy ClIaOKOMOPYLIEHOTO 1 MOPYIIEHOTO PEXKUMY MII36MHHUX BOJ
y Jonenpkiii obnacti ckiagaroTh 58 cBepioBuH y JloHeubkiit obnacti, B T.4. 11
CBEP/IJIOBUH Ha HEMAKOHTPOJBHIN Teputopii Ta 80-90 crocTepe:KHUX CBEPJIOBUH Y
JIyrancobkiit o0acti. @iHaHCYBaHHSA 3 00JIACHOTO OIO/KETY CIIOCTEPEKEHD 32 CTAHOM
Mi3eMHUX BOJ 001acHOl Mepexi o JIyrancbkiit 0067acTi 3M1HCHIOETHCS TTIEPIOAUYHO
B o0csrax 10 800-900 Tuc. rpuBeHb Ha piK, a o JIoHENbKii 00J1acTi yIepekeHo He
3a0e3MeuyeThCcsl JIeTapTaMeHTOM €KOJIoTii Ta TpupogHux pecypciB JloHenbkoi
obnnepxaaminictpaiii (OA) 3 2010 poky.

VY «Pecionanvhiti npoepami MOHImMOpuHzy cmawy 008K 6 JloHeybvKili
oonacmi na nepioo 2020-2024 poku» KEpIBHUIITBOM JeNapTaMEHTy €KOJIOTii Ta
npupoaHux pecypciB Jlonenpkoi OJIA mpoirHopoBaHa HEOOXITHICTh BUKOHAHHSA 32
paxyHOK KOIWITIB OOJAaCHOTO (OHJAY OXOPOHH HABKOJHUIIHBOIO MPUPOJHOTO
cepenoruia (OHIIC) crocTepekeHb 3a 00JJaCHOI0 MEPEKEI0 CIA0KOMOPYIICHOTO 1
HOPYLIEHOTO0 PEeXUMY IMIJ3€MHUX BOJA Y 30HaX I[POMHCIOBOrO BIUIMBY Ta
yIEepeIKeHO  BU3HA4Y€HO, 10  1HQOpMAIlsl  CHOCTEPEKHUX  CBEPJIOBUH
3arajbHO/IEPKABHOTO MOHITOPUHTY HEMOPYUIEHOTO PEKMMY MIA3EMHUX BOJA Oyne
BUKOPUCTOBYBATUCS SIK JaHl JJii 00JIACHOTO MOHITOPUHTY CJIa0KOTIOPYIIEHOTO Ta
MOPYIIEHOTO PEXUMY MiJ3€MHUX BOJ, IO MPHU3BENE 10 BUKPUBJICHHA (HaKTUYHUX
JAHUX 1 IITYYHOTO MOKPAIIEHHS €KOJOTIYHOIO CTaHy MiA3eMHUX BoA Y JloHeubKiid
obnacti [4]. Kpim toro Jloneupkoro OJIA B mOTOYHOMY poIll HE 3abe3medYeHo
¢inancyBanHs 3 oOnacHoro ¢onay OHIIC nepenbaueHux naHOW MPOTPaAMOIO
MEPIIOYEPTrOBUX 3aXO0JIB II0JI0 CTBOPEHHS OMOPHOI 00JACHOI MEpEKi MOHITOPUHTY
HOPYILIEHOTO PEKUMY MIA3EMHUX BOJ Y 30HaX MPOMMCIOBOro BIUIMBY. [Ipu nibomy B
2019 pori 3a komrtu obsacHoro pouxy OHIIC Jlyrancekoi OJA «Cxin/IPT'TI» 6ymno
npodypeHo 3 13 5 3alJIaHOBaHUX PEXUMHO-IPEHYBAJIbHUX CBEpPJUIOBUH Y
[TepBomaiicbkkoMy BYTJICIIPOMHCIIOBOMY paiOHI.

OO6amToBYBaTH PEKUMHO-APEHYBAJIbHI CBEPJUIOBUHM JIOIUIBHO TaKOX Yy
cToBOYpax (CTBOJAaxX) BYTUIBHUX INAXT, IO JIKBIAYIOTHCSA, B 1HTEpBaIl BiJ camoi
BEPXHBOI TIPHUYOT BUPOOKHU 10 3€MHOI MOBEPXHI Mepe] 3aCUNaHHsAM 1 3a0yTOBKOIO
CTOBOYpIB IIaxT 1HEPTHUMHU OyniBeNbHUMHU Marepianamu. I[IporHo3yBaHHs Ta
MOHITOPUHT TiJIPOJIMHAMIYHUX 3MIH MPH JIKBiAAlli BYTIJIBHUX IIAXT HEOOX1AHO
IPOBOJUTH 3 YpaxXyBaHHSM BOJHOIO OanaHCy TEPUTOpIi Ta HAsIBHOCTI T1APaBIIYHUX
3B’SI3KIB, a BCl MMPOEKTH IIOA0 KOHCEepBallii abo JiKBijallii ByriJIbHUX MIAaXT MOBHUHHI
CKJIaIaTUCS 3 OI[IHKOI BIUIMBY HACHIiAKIB Ha JOBKUUISI Ta OOOB’SI3KOBUM
MPOBEJCHHSAM E€KOJIOTIYHOIO ayuTy 3allJIJaHOBAHUX 3aXOMAIB 1 TEXHIYHHUX pIllICHb. Y
cuctemi 1SO 14000 mroOuii BUpOOHNYHIA 00’ €KT, SIKWIf HE OTPUMAaB CBIJIOITBA ayAUTY
Ta HE MICTUTh Y CBOEMY MPOEKTI OLIHKU BIUIMBY Ha JTOBKULIS HE Ma€ HIKUX IIAHCIB
1010 OTPUMAHHS 1HBECTHIIIN Ha HOTO peai3alliio.
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BucHOBKH. Y T€0J0TYHOMY CEpEIOBHINI Ta MIA3EMHUX 1 MOBEPXHEBUX BOAAX
JlonOacy y 3B’s3Ky 13 HEKOHTPOJIbOBAHUM MACOBUM 3aTOIUICHHSIM BYT1IJIbHUX INAXT 1
0e3rocrnoapcbKuM TEXHOTEHHUM 3a0pyJHEHHSM BOJHUX PECYpCiB y 30HAX
IIPOMUCJIOBOTO BIUIMBY SIK Ha MiJKOHTPOJIBHIN, TaK 1 HEMiJIKOHTPOJBHIM YKpaiHi
TepuTopisx JloHenbkoi Ta Jlyrancbkoi obsactei, BiI0yBalOThCS MacIITaOH1 €KOJIOTO-
TEXHOTCHH1 JerpaJialliiiHi MpoIecH, 110 BIUIMBAIOTh Ha Oe3rnedHe (yHKI[IOHYBaHHS
00’€KTIB KpUTUYHOT 1HQPACTPYKTYPH Ta EKOCHCTEMH PETIOHY B LIIJIOMY.

['eoindopmariiiina kaprorpadgidyHa OCHOBAa TMpPH BHUBYEHHI  €KOJOrO-
TiIPOTEONIOTIYHUX 3MIH y palOHAaX MacoOBOTO 3aKPHUTTS BYTUIBHMX MIAXT Ta IpU
OIIIHIII TEXHOTEHHOTO BIUIMBY IPOMHKCIIOBOTO 3a0pyAHEHHS HA JOBKIJUIS MOBHHHA
0a3yBaTUCS HAa IHTEPAKTUBHHUX T'€OJIOTTYHIN, TIPHUYO-TEOJIOTTUHIH, T1IPOTEOIOTIYHIMH,
reoTIPOXIMIYHIA Ta TEOJIOro-eKOJIOTIYHIA kapTtax Macmrtady 1:25000, 1o
3a0€3Ne4YnTh KOMIUIEKCHE Ta e(eKTUBHE (YHKIIIOHYBaHHS 30HAJIBHOIO Ta
PEriOHAILHOTO MOHITOPUHTY T€0JIOTIYHOTO Cepe/IOBHUINA, MIA3EMHHUX 1 MMOBEPXHEBUX
BOJ Ta JIOBKULJIS B IIJIOMY.

MOHITOPUHT MiI3EMHUX 1 MIAXTHUX BOJl Y pallOHaxX HEKOHTPOJIHOBAHOTO
3aTOIJICHHS! BYTIJIBHUX IIAXT TMOBUHEH 3A1MCHIOBATHCS CHUCTEMHO 1 KOMIUIEKCHO,
IepIl 32 BCE, HA PETIOHATBHOMY 1 JIOKaJbHO-30HAIBHOMY PIBHSAX 13 (hIHAHCOBUM
3a0e3neYeHHsIM (DYHKI[IOHYBaHHS B3a€MHO 1HTETPOBAHUX MOHITOPHUHTOBUX MEPEK,
TOJIOBHUM YHHOM, 3a paxyHOK KomTiB oOmacHoro ¢oumy OHIIC [onenpkoi Ta
JIlyrancekoi oOnacTedi y  BIANOBIAHOCTI 3 YWMHHUM  HOPHUPOJOOXOPOHHUM
3aKOHOJABCTBOM YKpainu 1 ctangaptamu €Bponeiicbkoro Corosy.

be3 KOMIUIEKCHOrO €KOJIOTIYHO 30aJIaHCOBAaHOTO BUPILICHHS MpoOieMH
HEKOHTPOJIbOBAHOTO 3aTOIUICHHS BYTiIbHUX maxT JloHOacy HeMOXJIMBO Oyje
3a0e3neUnTH cheKTHBHE Jep>KaBHE peryIrOBaHHS €KOJIOTI€I0 Ta
MPUPOJOKOPUCTYBAHHSAM 1 B IHIIMX TIPHUYOBUIO0YBHUX perioHax YKpaiHH.
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BCTAHOBJIEHHSA TPEHAY 3MIHU IIJIOLII NOPYHWEHUX KAP’EPHUM
BUJOBYTKOM 3EMEJIb 3A PI3BHOYACOBUMHU KOCMO3HIMKAMMHM (HA
HPUKJIAALI MAJIO-BY3YKIBCBKOI'O I'PAHITHOI'O KAP’€EPY)

M.C. KoBaibuyk
OOKMOp 2€0102IYHUX HAVK
10.B. Kpomko

KaHouoam 2eon102iuHUxX HayK

IacTuTyT reomoriuanx Hayk HAH Ykpainu,
01601, m. Kuis, Byn. O. 'onuapa 556

Ha miacraBi aHamizy pi3HOYaCOBHMX KOCMO3HIMKIB BCTAaHOBJIGHO TpEeHJ 3MiHM Tuioni Maro-
By3ykiBchKkoro rpaHiTHOTO Kap’epy npoTtsrom 1983-2020 pokisio

Knrouosi cnosa: Yepkacbka o6macth, Mano-by3ykiBcbkuil TpaHITHHI Kap’ep, mioma kap’epy,
pi3HOYACOBI KOCMO3HIMKH.

YCTAHOBJIEHME TPEHJIA U3MEHEHMS TJIOIIA I HAPYIIEHHBIX
KAPBEPHOI JIOBBIYE# 3EMEJIL HA OCHOBAHHU PA3HOBPEMEHHBIX
KOCMOCHHMMKOB (HA TIPUMEPE MAJIO-BY3YKOBCKOTI'O TPAHUTHOTO
KAPBEPA)

M.C. KoBanbuyk
OOKMOp 2e0102UYeCKUX HAYK
10.B. Kpomko

KaHOUOAm 2e0/102U4eCKUX HayK

WuctutyT reonornuecknx Hayk HAH Ykpaunsl,
01601, r. Kues, yn. O. I'onuapa 556

Ha ocHOBaHuMM aHanM3a pa3HOBPEMEHHBIX KOCMOCHHUMKOB YCTAHOBJIIEHO TpPEHJ W3MEHEHUs
momaau Mano-by3ykoBckoro rpanuTHoro kapbepa B reuenue 1983-2020 romos

Kniouesvie cnosa: UYepkacckas o0mactb, Mano-by3ykoBCKUIl TI'paHUTHBIM Kapbep, IUIOMIA/b
Kapbepa, pa3HOBPEMEHHbIE KOCMOCHUMKH.

ESTABLISHMENT OF THE TREND OF CHANGE IN THE AREA
OF DISTURBED QUARRY PRODUCTION OF LAND ON THE BASIS OF
DIFFERENT SPACE IMAGES (ON THE EXAMPLE OF MALO-BUZUKIVSKY
GRANITE QUARRY)
M.S. Kovalchuk
doctor of Geological Sciences
Yu.V. Kroshko
candidate of geological sciences (PhD)
Institute of Geological Sciences, NAS Ukraine,
01601, Kyiv, Oles Gonchar Str., 55b

Based on the analysis of space images from different times, the trend of changing the area of the
Malo-Buzukivsky granite quarry during 1983-2020 has been established.

Key words: Cherkasy region, Malo-Buzukivsky granite quarry, quarry area, space images from
different times.
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3a 25 xinmometpiB Bix Yepkac mobnm3y cena Mammii BysykiB Bxke monaa 30
POKIB po3pobIsitoTh Mano-by3ykiBcbkuit rpaniTHui kap’ep (puc. 1) [2]. e onun 13
HaWOUIBIIMX MOKJIAAIB TPAHITY B 00JIaCTI.

Puc. 1. Mano-By3ykiBcbkuii TpaHiTHUH Kap’ep

['paniTh MarOTh HEpPIBHOMIPHE CipyBaTO-uepBOHE 3alapBieHHs. Tekcrypa
rpaHiTiB ~ mMacuBHa. CTpyKTypa TIpaHITHA, piaume M[erMaroigHa, 3arajiom
KpynHo3epHHUcTa. ['paHiTi ckiageHl MikpokiiHoM (10-30%), anpOiT-0JUroKIa3oM
(mo 15%), xBapuom (35%), OiotutoM (1m0 5%). binsg mMoBepxHI TPaHITH CUIBHO
3BITPEH1 1 MICTATh BTOPUHHI TINEPreHHI MiHEepaju: KAOJIHIT, JIMOHIT, T1IPOTEeTHT,
CEPHUIIHT 1 XJIOPUT.

Po3pobnsie moknamu rpanity BAT «Mano-bBy3ykiBcbkuii rpaHkap’epy», SKe
BXOJHUTHh J0 YKpaiHCHKOi JepKaBHOI KOPIOpallli MPOMHCIOBOCTI OyaiBEIbHUX
MarepianiB «YkpOyamarepianm» [2]. OCHOBHUM BUJIOM JiSUTBHOCTI MiAMPUEMCTBA €
BUPOOHUIITBO TPaHITHOI MPOAYKIIi: (PpakuiiiHOTO IIeOeHI0, KaMEeHIO OYyTOBOTro 1
BijciBy. o 1985 poky nigpoTemMcTBO BUA0OYBaio 10 10 KkyboMeTpiB MOpOAM Ha PIK,
a TICHIsS MacmTaOHOT PEKOHCTPYKINi, 00’€éMH TPOAYKIi 3HA4YHO 3pociu [2].
CnoxuBayaMy TPOAYKIIT € MIAIPUEMCTBA 00JacHOTO IeHTpY Ta CMUISHCHKOTO
palioHy, 30KpeMa 3aBOJM 3alli300€TOHHUX BUPOOIB, HUIAXOYIU, PEMOHTHI
rocroJlapcTBa, opradizaiii 3 OyaiBHUIITBA XkuTia. OkpiM TOro, MmeOiHb 3BIICH
nocrayaroTb y YurupuHcbkuii, CMIUISHCbKUM, 30J0TOHICBKMI Ta J[paOGiBChKuil
parioHU.

BunoOyTok TpaHiTy BeneTbCs Kap €pHHUM CIIOCOOOM 3 BUKOPUCTaHHSIM Oypo-
BuOyxoBux poOit. Po3pobka  Mano-bBy3ykiBcbKOro  TrpaHiTHOTO  Kap’epy
3MIMCHIOETHCS 3 JOTPUMAHHSIM YCIX TIepen0adyeHnX 3aKOHOIaBCTBOM BUMOT [2].
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OpnyM 3 HaBAXKJIMBILINX ACTIEKTIB 3a0€3MeUeHHs IepKaBHOI MOMITUKH B cdepi
re0JOriYHOrO BHUBYEHHSI Ta PALlOHAIBHOTO BHUKOPUCTaHHS HAJp € MOHITOPUHT
HagpokopuctyBanHs [1]. [udopmariiiHo-aHamiTHYHA  CUCTEMa  MOHITOPHUHTY
HAJPOKOPUCTYBAHHSI MICTUTh TE€OMPOCTOPOBI JaHl IIOJA0 KOHTYPIB JIIEH31HHUX
TUISTHOK, KOHTYPIB Ta M€K 3€MEJIbHUX 1 TIPHUYMX BIJBOJIIB, MOPYILIEHUX 3eMelb [1].

BpaxoByroun ¢akt 30UIbIIEHHS CHOXKMBA4YlB 1 HApOIIyBaHHS BHAOOYTKY
npoaykuii BAT «Mano-by3ykiBcbkuil rpankap’epy» Oyino BUPIIIEHO MPOCIIIKYBATH
B yaci 3MiHy Kap €pHOro nojisi. BUKOpUCTaHHS KOCMIYHUX 3HIMKIB JIJIs MOHITOPUHTY
1 OLIHKH CTaHy TEPUTOPIM BUIOOYTKY KOPHUCHHX KOMNAJIWH BITKPUTHUM CIIOCOOOM €
epeKTUBHUM 1 OO €KTUBHUM METOJIOM, SIKHI JI03BOJISIE OMNEPATUBHO OTPUMATH
pe3yIbTart.

Mertoto Hamoi poOOTH € aHalli3 JUHAMIKH 3MIHU TUTONT 3eMEJbHUX MIITHOK TTi
Kap’epaMu Ha Mi/JCTaBl BUKOPUCTAHHS TEXHOJIOTIN Ta aJTOPUTMIB T€OMPOCTOPOBOTO
aHayli3y i 3A1MCHEHHS JMCTAaHUIMHUX MOHITOPHUHTOBUX CIOCTEPEKEHb 3
BUKOPUCTAHHSAM P13HOYACOBUX KOCMIYHUX 3HIMKIB.

Jlng 1poro OyiaM BUKOPUCTaHHI pi3HOYAcOBI KocMo3HiMkM Landsat B
HATYpaJbHHX KOJbOpax 3 caiity https://ers.cr.usgs.gov [3], a came Landsat 1-5
(02/06/1983, 15/08/1984, 05/08/1986 pp.), Landsat 4-5 (01/07/1988, 29/06/1990,
01/05/1992, 26/07/1994, 15/07/1996, 21/07/1998, 13/05/2002, 07/09/2004,
11/07/2006, 29/05/2008, 22/07/2010 pp.), Landsat 7 (04/08/2012, 10/08/2014,
14/07/2016 pp.), Landsat 8 (10/06/2018, 17/07/2020 pp), ski mpuB’s3aHi 10
koopauHatHoi cuctemu WGS 84.

Hactynaum eranom Oyno NPOBEAEHO BEKTOPHU3ALIID TEPUTOPIi MOPYIIEHUX
Kap €pHUM BHJIOOYTKOM 3€MeNb JJIsi KOXKHOTO 4YacoBOrO BIAPiI3Ky. JlochimkeHHs
npoBoAwIoch 3 BukopuctanusaM Biakputoi ['1C QGIS. Ilicas BexkTopu3zarii kap’epiB
Oyna oOuuciena ix mioma (puc. 2).

@ wm.6ysyxoe1983 :: Features Total: 1, Filtered: 1, Selecte... @ WBy32020 : Features Total: 1, Filtered: 1, Selected: 0
/|28 B g & 0> VAL -] = R
23, =

123 v|=l€ ~ || Ofosus sce || 06

id MBy32020
1 0702

~ %

Puc. 2. BinekropuzoBani nopyuieni Mano-by3ykiBcbkuM Kap’€poM 3emili 3 00UHCIIEHO0
ILIOLIEIO.
a — 1983 pik; 6 — 2020 pik

Tpena 3miHu 1wiomi kKap’epHoro mojs ympoaoxk 1983-2020 pokis
MIPEICTaBIICHO y Ta0OJIUII Ta HA PUCYHKY 3.

BucHoBku. AHaii3 3MiHU IUIOIII MOPYIICHUX 3€MEJIb BHACTIOK BHUJIOOYTKY
rpasitis npotarom 1983-2020 pp. nokasas, 110 BOHA 3arajioM 3pocia Ha 0,588 kM2,
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Taomund.
Tpenn 3MiHU MO MOPYIIEHUX 3eMenb yrpoaosxk 1983-2020 pokis

Pix [Troma, KM Tpenn 3minu Pix I[Liomia, KM? Tpenn 3minu
TUTOII, KM? TUIOII, KM?
1983 0,114 0 2006 0,51 +0,161
1986 0,17 +0,056 2008 0,373 -0,137
1988 0,423 +0,256 2010 0,536 +0,163
1992 0,482 +0,059 2012 0,601 +0,065
1996 0,3 -0,182 2012 0,601 0
-0,032 +0,022
1998 0,268 2014 0,623
2002 0,326 +0,058 2016 0,527 -0,096
2004 0,349 +0,023 2018 0,507 -0,02
2020 0,702 +0,195
0,8 0,601 0,623
o7 0 53’6 : o
NE 0,6 0,482 0,51 !
0,5 0,507
< 04 0423 0,326 0,527
g 03 0,373
= 0’2 0,17 0,3 0,349
0’1 0,268
’ 0,114
1980 1990 2000 2010 2020 2030
PoKku

Puc. 3. I'padik 3MiHu momii nopymeHux Masno-by3ykiBCbKUM Kap’€poM 3eMellb.

Haii0inpiie 3pocTaHHs IJIOIII MOPYUIEHUX 3eMeib BiaOysocs y nepion 1986-
1988 pp. (+0,256 km?), a Halibineme 3MeHIIEHHA (MMOBIPHO 3a paxyHOK
PEKyNIbTUBAL] IPUIIETIMX 10 Kap epy 3eMenb) y nepion 1992-1996 pp. (-0,182 km?).
Jleno MeHIlle 3MEHIIeHHS IO MOPYUIEHUX 3eMellb BCTaHOBJIEHO y mnepion 2006-
2008 pp. (-0,137 km?), micnsa uworo y mepiog 2008-2010 pp. mioma mopymieHux
3eMelb Tex cyTTeBo 3pocia (+0,163 xkm?). 3 2018 mo 2020 pp. muoma 301IbIIrIacs
Ha 0,195 kM2

[TpoBeneni gocmimkeHHs MOKa3anu e()EeKTUBHICTh 3aCTOCYBaHHS PI3HOYACOBUX
KOCMO3HIMKIB JJISl €KCIIPECHOT0 MOHITOPUHTY 3MIHU IUIOINII 3€MEJIbHUX UISHOK
MOPYIICHUX BUIOOYTKOM KOPHUCHUX KOTIAJIMH BIAKPUTHM CIIOCOOOM.

MEPEJIIK BUKOPUCTAHOI JIITEPATYPA
1. TTono>xeHHs PO MPOBEACHHS MOHITOPHHTY Ta HAYKOBOTO CYIPOBOKEHHS HAJPOKOPUCTYBAHHS:
3aTBEp/KEHO MIiHICTEpPCTBOM €KOJIOTii Ta mpupoAHux pecypciB Ykpainu 11.03.2013 Ne 96 /
MiHicTepcTBOM €KOJIOTii Ta MpUpoaHUX pecypciB Ykpainu. — K. — 2013.
2. http:/mww.mbgk.ck.ua/
3. https://earthexplorer.usgs.gov
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IHd)OPMAHIfIHI ACIIEKTU B IHOPACTPYKTYPITEOTYPU3IMY

JI.B. CamoitjieHKO

IactutyT reonoriunnx Hayk HAH Ykpainu
01054, m. Kuis, Byin. O. 'onuapa, 55-6

3anpornoHOBaHO CKJIaJ BiZOMOCTEH MO0 O0’€KTIB TEOJIOTIYHOI CHAIIIMHU MJI CTBOPEHHS
iH(opmarIiiHoi CKIagoBoOi 1HPPACTPYKTYpHU TEOTYpH3MY, IO MICTHTh METY BiJIBilyBaHHsI, THIIL,
MOP(OCKYNBITYpY 00’€KTa, HampsSMOK HAYKOBOTO IHTEpeCy, JOCTYMHICTh, O(imiiHUI cTaryc,
3HAYEHHsI, CTYIiHb IIHHOCTI.

Knouoei cnosa: iHPpacTpykTypa TeoTypu3My, 00’ €KTH MPUPOTHO-3AMOBITHOTO (QOHITY.

NHOOPMAIMOHHBIE ACHHEKTbBI B UHOPACTPYKTYPE 'EOTYPU3MA

JI.B. CamoiljieHKO0

HNucturyt reonornyecknx Hayk HAH Ykpannsi,
01054, r. Kues, yn. O. 'onuapa, 55-6

[IpennoxxeH cocraB cBeleHUH 10 OOBEKTaM TIEOJOTMYECKOro Hacjenus JUIsl  CO3JaHus
MH(OPMALIMOHHON COCTaBISIONIEH MHPPACTPYKTYpPhI TEOTYpU3MY, COJACPKAIIUNA Leb MOCEIIeHNUs,
TUM, MOP(HOCKYIBNTYpY 00BEKTa, HANPABJICHUE HAYYHOTO MHTEpECa, JOCTYITHOCTh, O(pUIINATbHBIHI
CTaTyc, 3Ha4€HHE, CTEIIEHb LICHHOCTH.

Kniouesvie cnosa: nuadpacTpykrypa reoTypusMa, 00beKThI IPUPOTHO-3aIOBETHOTO (POH/IA.

INFORMATIONAL ASPECTS IN THE INFRASTRUCTURE OF GEOTOURISM

L.V. Samoilenko

Institute of Geological Sciences of the NAS of Ukraine,
01054, Ukraine, Kyiv, O. Honchara str., 55-b.

The composition of information on geological heritage objects is proposed to create an information
component of the infrastructure of the geotourism, which contains the purpose of the visit, type,
morphosculpture of the object, direction of scientific interest, accessibility, official status, value,
degree of value.

Key words: infrastructure of the geotourism, objects of the Natural Reserve Fund.

BimomMocTi 11010 00°€KTIB T'€OJOr1YHOI CIIAAIIUHU € HEOOXITHOIO CKJIAJI0BOIO
iH(ppacTpykTypu reotypusmy. llpore, iHpopMmalis 1010 TEOJIOTIYHHMX IaM’SITOK,
[IKaBUX SIK y HAyKOBOMY, OCBITHbOMY TaK 1 B KYJbTYpHO-MI3HABAJHLHOMY
BIJTHOIICHHI, PO3KHaHa MO PI3HUX JKEpesiax Ta HEeCHCTeMAaTHU30BaHa, IO 3HAYHO
YCKJIaIHIOE KOPUCTYBAHHSI.

3HauyHa KUTBKICTh MaTepiajiB, MPUCBIYCHUX OMHUCY OO0 €KTIB, IIIKABUX 3 TOUYKH
30py TEOTypu3My B PI3HHUX perioHax KpaiHu, moTpedye 1iX y3araJbHEHHS,
CUCTEMaTH3aIlii Ta CTBOPECHHS €AWMHOI 0a3u JaHuX, CHOPMOBAHOI 3a E€IUHUM
METOAMYHUM  MIJIXOIOM 13 3a0€3MEYCHHSIM  MOJKJIWBOCTI  TIOTIOBHEHHS  Ta
aBTOMATU30BAHOTO KOHTPOJIO 3a JOCTOBIPHICTIO Iii€l 1HpopMmaiii. OOrpyHTOBaHI
OpOMO3uIlli MO0 Tepeliky BiAOMOCTeM Tpo O0’€KTH TE€OTypU3My, IO
Y3TOJIKYIOTBCSL 13 HOPMATUBHO-TIPABOBUMH aKTaMU Y KpaiHU, MPOMOHYIOThCSA y L
poOOTI.

[ndopmarniitna 1HPpacTpykTypa TreoTypu3My IIOBUHHA MICTUTH HACTYIIHI
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B1JIOMOCTI.

1. Mema siosioysanna (mi3HaHHs): 1) HaykoBa; 2) OCBITHS (Ie0JOTIYHI
MPaKTUKU JUIS CTYACHTIB; 3) KyJbTypHOITi3HAaBaJIbHA (€CTETUYHE 3aJ0BOJICHHS Bij
MOJ0PO3KI1 Ta TI3HAHHA).

2. Tun 00’exTa BIAMOBIIHO A0 3akoHY YKpainu «I[Ipo mpupoiHO-3amoBiIHUIMA
doum» [3]: 1) reosoriuni (BiACIOHEHHS, BUXOAM, OTOJICHHS TOIIO) 1 2) TiAPOJIOTriuHi
(kmroui, o3epa, 60J0Ta, CTAaBKU, BUTOKH PIYOK, JHKEpeia, CBEPAJIOBUHH, BOJAOCIIAIN)
nam’ ATk npupoau [4].

3. Mopdgockynenmypa 00’e€kTa, BIANOBIAHO 10 YHI(PIKOBAaHHX BiJIOMOCTEH
JlepaBHOTO KaJacTpy TEpUTOpid Ta OO0’€KTIB MPUPOTHO-3aMOBITHOTO (QOHIY
VYkpainu [2]: 1) octaHenpb (Ckens, KaMiHb TOIIO);2) BIICIOHECHHS (OTOJICHHS, 3pa30K,
po3pi3 1 T. A.); 3) miI3eMHa MOPOXKHHUHA (Ileyepa, KaTakoMOH, IUTOJIbHS); 4) BOJTHHMA
00’€KT (KaHbWOH, BOJIOCTIA, JXKEPEJIO); 5) 1HIII (METEOPUTHUIN KpaTep TOIIIO).

4. Hanpsmox mHaykogoeo inmepecy (3a posnimamu  reosorii) [1]:
MIHEpaJIOTTYHHH, neTporpadiuHuii, JITOJIOTIYHUH, cTparturpadpiaHuii,
MaJCOHTOJIOTTYHUN, TEOTCKTOHIYHUN, TeoMOpP(OJOTIUHMM, TiIPOTCOJOTIUHHM,
1HKEHEPHO-TEOJOTIYHUHN TOIIIO.

5. Odgiyivnuii cmamyc 00’€KTa T€OTypU3MY BIJIMOBITHO 32 BITHOIICHHSIM JO
IpUPOAHO-3amoBigHOro Gouay [3]: 1) reosoriuxi Ta ripoaoriuHi maM’ATKH TPUPOIN
odiuiiiHo orosonieHi 00’ ekramu [13®D; 2) notenuiiini 06’ ektu [13D, 110 muanyOTHCA
710 OTOJIOLIEHHS; 3) 00’ €KTH peKpearii.

6. Jocmynnicme 10 00’exTa: 1) qocTynmHUN (HOCTYI 3py9IHHH 1 HE 0OMEKEHUH),
2) ManoaoCTynHui (0OMeXeH1 MpaBOBUMHU Ta/a00 (DI3UYHUM MEepEenoHaMH 1 JTOCTYII
MO>KJIMBUM 32 BUKOHAHHS OKPEMHUX YMOB); 3) HEAOCTYNHUH 3a iCHYrO4UMX yMoOB. Jlo
MaJOJIOCTYITHUX MOYHA BIIHECTH 00’ €KTH, pO3TAILIOBaHI HA TEPUTOPI 3aNIOBIAHUKIB,
BIJIBIJIyBaHHSI SIKUX MOXJIMBE 32 BIJMOBIJIHUMH MOTOKCHHSIMU, 0 HEAOCTYIMHUX —
nitounii  00’€KT TPOMHUCIOBOI  pO3pOOKH, BIABIAYBaHHS SIKOTO TypUCTaMU
HEeOEe3MeuHO.

7. 3HauenHs BIATNOBIAHO 1O €KOJOTIYHOi, HAYKOBOi, 1CTOPUKO-KYJIbTYPHOI
IIHHOCTI O0’€KTIB TreOTypu3My, IO MarOTh BigHomieHHs g0 [13D: 1)
3arajibHOJIepKaBHe; 2) Miciiese. [2, 3].

8. Cmyninv yinnocmi nis 06’extiB 113D 1) mibkHapoaHa (TepUTOpii BOIHO-
OOJIOTHHUX YTi/b, 30€PEKEHHS SIKUX Ma€ CBITOBE Ta €BpoOTNeEicChKe 3HAYCHHS); 2)
HalllOHaJIbHa (BUJATHI MaM'ATKH TPUPOJIM, B T.4. Teuepu); 3) perioHajlbHa
(Tepuropii, 0 MalOTh PETIOHAIBHY 03J0POBUO-pEKpEAlIiHY LIHHICTH); 4) MiclLEBa
(oO'extn I13®, He BimHECEHI O NEPIIMX TPHOX KATEropii, 30KpemMa IeoJIOT1uHI
nam'siTKU-CKeJl).

OTxe, CTBOPEHHsI TMOBHOLIIHHOI 1H(GOpMaIiiiHOT 1H(PACTPYKTYPH T€OTypU3MY,
HEOOX1THO1 JjIsl TomyJisipr3alili 00’ €KTiB reoJIOr1YHO1 CHaAIINHU, TOTPEO0y€E €TUHOTO
METOJMYHOTO MAX0Ay 10 Habopy BigoMocTel moAo iX odimiiiHoro cratycy Ta
0COOJIMBOCTEM, Y3r0IPKEHOTO 3 YUHHOK HOPMATUBHO-TIPABOBOIO 0a3010.

NEPEJIK BAKOPUCTAHOI JIITEPATYPU
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SIKICTb PEKYJIbTUBAIIIL OB’€EKTIB I'TPHUYOI'O BIJIBOJ1Y BEPXHbO-
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01054, m. Kuis, Byn. O. 'onuapa, 55-6

Ha chorojHimHii AeHp BAaroMoro MpooJieMo0 MOB’A3aHOI0 3 BUIOOYBaHHSAM KOPHCHUX KONAJIUH €
SKICHE Ta CBOE€YACHE MPOBEIEHHS PEKyJIbTHBALIl MOPYIICHUX 3eMelb. HepocKoHamicTh YMHHOTO
3aKOHOJIaBCTBA YaCTO MPU3BOAUTH JI0 TOTO, L0 PEKYJIbTUBALIS IPOBOJUTHCS HEHAJIEKHUM YHHOM,
BIJITaK [IOCTa€ MpobdieMa Horo y10CKOHaJIEHHS.
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The significant problem today associated with mining is the quality and timely reclamation of
disturbed lands. Imperfection of the current legislation often leads to the fact that reclamation is
carried out improperly, thus there is a problem of its improvement.

Key words: reclamation, erosion, environmental protection.

BepxHubo-IpimHCbKE pOAOBHILE THUTAH-LUPKOHIEBUX PYJ 3HAXOJUTHCS B
XopormriBcekoMy paiioHi Kutomupcbkoi oOmacti Mik cernamu Bamku Ta PamiBka.
BunoOyBanusi kopucHMX KomaiuH TyT, 3rigHo ganux JIHBII «I'eoindopm»,
npurnauiocs y 2006 p., micis 4oro BIAMOBITHO J0 YHHHOTO 3aKOHOJABCTBA Maja
po3moyaTHcs Woro pekyibTHBaIis. I[Ipote mpoBemeHi aBTOpamMHu TOCIITKCHHS
nokasanu, mo 3a 13-piunuit mepiog 3 2006 mo 2019 p. yacTuHa 3emenb HE Oyina
PEKyIHTUBOBAHA B3arai, a Ha OUTBIIN YaCTHUHI TUTOMI KOJUIIHIX TIpHUYUX 00’ €KTIB
BOHA ITPOBEJICHA JIUIIIE YaCTKOBO 200 HesiKicHO [1].

YMOBHO JIIISHKY NOpYLIEHUX 3eMenb B Mexkax 2006 poKy MOXHa PO3JIIIIUTH Ha
JIBI YAaCTHMHM: MEHINY CXIJHY, JIé 3HaXOJMBCS Kap’ep, Ta OUIbIIY 3axigHy, Jie
3HAXOAWINCS Kap’€p, XBOCTOCXOBHUIIE Ta 30arauyBaiibHa ¢dadbpuka. Penbed cximHoi
YaCTUHU ropOOMNoO/IIOHUHN, B LIEHTP1 SKOi PO3TAIIOBAHE MIJBUIICHHS, 1110 3HUKYETHCA
1o niepudepii i pi3HUM YXUIIOM MOBEPXHI B 3aJIEKHOCTI BiJl HAMPAMKY (puc.l).

190 Bucora (m) 206,7 .

KyT Haxuny noBepxHi(rpaa) 13,45

Puc. 1. KapTocxema BHuCOT (3711Ba) Ta KyTiB HaXWJIy MTOBEPXHI (CIpaBa) CX1AHOT TIJISTHKH
MOpYyIIeHUX 3eMellb BepxHbo-IpimuHCchKoro ponoBuia, Ha ocHOBI gaHux GPS BuMmiproBaHb

Haiibinpma kpyTu3Ha XapakTepHa I HE PEKyJIbTHMBOBAHMX CXWIIB, a il
MOKAa3HUK Jlocsirae BIAMITKU y 13.45° 110 mpu3BOAUTH 0 PO3MHUBAHHS MOBEPXHI Ta
3aMyJieHHs BojoWM. ['mnOuHa okpemux sipiB Ha I[iil TepUTOPIi nepeBuIrye 2 M. (puc
2.), a IHTCHCHBHA BOJHA €pO3is MPU3BOAUTH TO MOCTIHHOIO PO3POCTAHHS TX MEPExKi.
[IpoBeneHi Ha3eMH1 MOJBOBI JAOCHIKEHHS MMOKa3all, 1110 3a nepioA 3a 14 micsiiB 3
tpaBHs 2019 no ceprnens 2020 p 1OBXKUHA YACTHUHHU SIPIB 3pOciia Ha 2 1 O1IbIIe METPIB
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yropy, 3’sIBUWIMCS HOBI BUMOIHM Ta OOpo3HHU. B pe3ynpTaTi 1[bOro yacTHHa YyXKe
PEKyJIbTUBOBAHUX 3eMellb Oyja po3MUTa Ta MEPETBOPWIIACA Ha TIIIAHO-TIUHUCTI
BIIKJIAIH.

[pHudo-TexHiYHA  PEKyNbTHBAIliE 3  JOTPUMAHHAM  YUHHHX  HOPM
3aKOHOJIaBCTBa Oynia mpoBefeHa Ha Maibke 90% miomy TepuTopii, OKpiM
BUIIE3raIaHOTO CXHITY, IIPOTE IIe HE 3a0e31Meunio CTII/IKOCTI JIaHsza(bTy

CrnpaBa B ToMy, 110 Ha TEMEPIIIHIA Yac
MIPUPOIOOXOPOHHE 3aKOHO/IaBCTBO
VYkpainu, SKUM PETYIIOIOThCS
BITHOBJIFOBAJIBHI poboTtu € BKpail
HeJOCKOHAIMM. (OCHOBHUM HOPMAaTHBHO-
MPaBOBUM aKTOM Hapas3l € 3aKkoH YKpaiHu
«[Ipo oxopony 3emenb» [2], y cT. 52 sxoro
3aKpIIUICHUM  TUIBKM ~ OJUH  HaIpsM
610J10T14HOT pPEKyJIbTUBAITI] —
CLIbCHKOTOCTIOAAPChKHM, a
JICOTOCTIONAPCHKUN, SIKUW MPOBOAUTHCS Ha X
JOCTIZKYBAHIM TUISHI[ HE 3TafyeThCS Y | 2000 BEEERERS - — - e _

1995mp et - - - ER - - -

YUHHOMY 3aKOHOJIABCTBI. BIiJITaKk, HEMAE | oo nfimiiiih  — ~ B~

YITKUX KpUTEPIiB, AKUX IOBHHHI B
o . . Sm 10m 15m 20m 25m 30m 38.8m
JIOTPUMYBATHCS JiCIBHUKM MPH NPOBENCHHI b, ™5 pooiini  gopwu  pembedy Ha

BIIHOBIIFOBAJILHUX POOIT, YK€ HE KaKy4uH MOCHiKyBaHil OingHmi. A — TpuUBHMipHA
Ipo BpaxyBaHHA IIPOTUECPO3IMHOI CTIMKOCT1 |Mozaens Ta JiHis npodiao Bucot, b — doto
MOBEpPXHi. A OTXKE ICHYIOTh IIHUPOKI PPy 4Yepes3 skuil nposeneHo mnpodins, B —

MOSKJIHBOCTI JUTSl TOTO, 1100 BigHOBIIOBaTH [POPLIE BHCOT

naHAmaTy adusaK, He BUXOJSYM MPU LbOMY 3a paMKu 3akoHHOCTI. [I{ogo ripauyo-
TEXHIYHOI peKyJIbTHBAIlll, TO OCHOBHA yBara 3aKOHOJIaBCTBa MPHUKyTa J0 MPOOJIeMH
30epexeHHs] TPpyHTIB. B uMHHHUX MixkAepkaBHUX cTaHAapTax («OxopoHa TPUPOJH.
PexynpTuBaiis 3emens. Tepminu Ta BuU3HA4YeHHs» Ta «OXOpoHA TPHUPOAU. 3EMIIL.
Knacudikariisi momkomKeHnx 3eMelb Ui peKynbTuBalli.» [3,4]) onucaHo BUMOTH
70 TpoIlecy 3HIMaHHS IPYHTOBOTO MOKPUBY, HWOTO CKJIaJyBaHHS Ta MOBTOPHOTO
HaHeceHHA. ['eomopdoOriyHMI e acleKT pO3TISHYTHH ci1abo: € BuMora
BHPIBHIOBATH TOBEPXHIO Ta 3MIIHIOBATH CXWJIM, MPOTE HE BKa3aHI BHMOTH OO iX
KPUBHU3HU B 3QJIEKHOCTI B1Jl T€0JIOTYHOI OCHOBU. A y BUIAJKY IOCTII)KYBaHOT HAMU
JUJISTHKY, caMe 0COOJIMBOCTI pesibey € TOJTOBHUM YMHHUKOM, IO BIUIMBAE HA SIKICTh
pPeKyJbTHUBAIlllI Ta OCHOBHOI TEPEIIKOAOK BiJHOBIEHHIO JjaHamadTiB. Tomy
YIOCKOHAJICHHS TMPHPOJOOXOPOHHOTO 3aKOHOJABCTBA IMOBWHHO, B TIEPIIy Yepry,
NpuiiMaTH 10 YyBaru pe3yJbTaTh JOCHII)KEHb TeoMOp(OJOriyHOi HaykKd Ta
epo3i€e3HaBcTBa. B UYMHHUX Jep)KaBHUX CTaHIapTax HEOOXIJHO MpPOIUCATU
MaKCHUMaJIbHO JIONMYCTUMY KPYTU3HY MOBEPXHI IUISHKH, IO MiJJISTae peKyIbTUBaLil,
B 3QJICKHOCTI BiJI TIPCHKHUX TMOPiA MPUIIOBEPXHEBOTO IIAPy, BUZHAYUTH MPIOPUTETHI
TEXHOJIOT1i YKPIMJICHHS! CXWJIIB, YITKO BKa3aTH YacCOBl paMKH MK KOXXHUM €TaroMm
pekynpTuBalii, a crartio 52 3akony Ykpainu «[Ipo oxopoHy 3emenb» JTONOBHHUTU
3MICTOM TPO JIICOTEXHIYHHUM Ta 1HIINNA HAPSIMU 010JI0TIYHOT PEKyIbTUBALIII.
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YK 504.05
EKOJIOT'TYHI HACJIIAKHA MOKEXK HA PAAIOAKTUBHO
3ABPYJJHEHUX TOP®OBUIIAX
K.A. SApomoBens

acnipanm
IactutyT reonoriunnx Hayk HAH VYkpainu,
01601, m. Kuis, Byn. O. I'onuapa 55-b

Benuka kinpkicts TopdoBuIl B pe3ynbTari aBapii Ha HAEC Oyna 3abpyaneHa panioHykiIizamu. Y
CTaTTi PO3TJISIHYTO aKTyallbHy MPOOJeMy, IO CTOCYEThCS NMPUYUH BUHUKHEHHS, XapaKTEPUCTUKY
TOp(h’THUX MOKEK Ta EKOJIOTTUHUX HACTIAKIB IMOKEK HA PaTI0aKTUBHO 3a0pyTHEHUX TOp(OBHIIIAX.
BcraHoBieHO, 1O Taki MOXEXI € JPKEpeJIOM BTOPUHHOTO  PaJiOaKTUBHOTO 3a0pyIHEHHS
NPUJICTIIMX TEPUTOPIM Tak, SAK PaZIOHYKIIAM Yy CKJIAAl aepo30JiB, Ta30MOMIOHMX MPOAYKTIB
3ropaHHs (AMMY Ta TMHUIy) CTBOPIOE JDKEPENO 30BHIIIHBOTO OMPOMIHEHHS, IHTaJSAIiHOTO Ta
MEPOPATBHOTO HAIXOHKECHHS PAIiOHYKITIIIB.

Knrouosi cnosa: Topd’siHI moKexi, paglOHYKIIAU, PaliOaKTUBHE 3a0pyIHEHHS, paaiOaKTUBHUI
CMOT.

9KOJIOIT'MYECKUE MOCJEACTBUSA ITOXKAPOB HA PAJIMOAKTUBHO-
3AT'PSI3BHEHHBIX TOP®SIHUKAX
E.A. SIpomosen

acnuparm
HNucturyt reonornyeckux Hayk HAH Ykpaunsl,
01601, r. Kues, yn. O. I'onuapa 55-b

bonbmoe konuuectBo TopdsiHMKOB B pe3ynbrare aBapuun Ha YADC Obuta 3arps3HeHa
panuoHyKIugaMH. B craThe paccMOTpeHBbl aKTyaldbHYIO MpoOJieMy, Kacarollyrocs HpUYMH
BO3HUKHOBEHHSI, XapaKTEPUCTUKA TOPPSIHBIX IMOKAPOB U IKOJOTHUECKUX MOCIIEICTBUH IM0KapoB Ha
pPalMOAKTUBHO 3arps3HEHHBIX TOP(SHUKAX. YCTaHOBJIEHO, YTO TaKWe MOXKAapbl SBISIOTCS
HUCTOYHUKOM BTOPHYHOTO PAJAMOAKTHBHOTO 3arpsi3HEHHs TMPHJIETAIONINX TEPPUTOPHHA TaK, Kak
PallMOHYKJIU/IBI B COCTABE a3P030JIeii, ra3000pa3HbIX MPOIYKTOB CrOpaHus (bIMa U MbUIH) CO31aeT
WCTOYHHK BHEIIHETO O0IyYeHHsI, THTATSIIMOHHOTO U IEPOPAIBHOTO MOCTYIUICHHS PaIHOHYKIIHIOB.
Kniouesvie  cnoea. TOpdsiHBIE TOXapbl, PAAUOHYKIHMJIBL, PpaJAUOAKTHUBHOE 3arps3HEHUE,
paarOaKTUBHBIN CMOT.

ENVIRONMENTAL EFFECTS OF FIRES ON RADIOACTIVELY
CONTAMINATED PEATLANDS
K.A. Yaroshovets
aspirant
Institute of Geological Sciences, NAS Ukraine

A large number of peatlands were contaminated with radionuclides as a result of the Chernobyl
accident. The article addresses the current problem of causes, characteristics of peat fires and
environmental effects of fires on radioactively contaminated peatlands. It has been established that
such fires are a source of secondary radioactive contamination of adjacent areas in a way that
radionuclides in aerosols, gaseous combustion products (smoke and dust) create a source of external
radiation, Inhalation and oral introduction of radionuclides.

Key words: peat fires, radionuclides, radioactive contamination, radioactive smog.

Topd sBase coborw ckaagHy OaraTOKOMIIOHEHTHY 1 YHIKQJIbHY MPHUPOJHY
CHUCTEMY, B SIKY BXOJATH IIEI10J103a, O1TyMHU, JIITHIH, (DEHOJH, TYMYCOBI KHCJIOTH, IO
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CKJIaIal0ThCS 3 BYTJICIIO, BOJHIO, KUCHIO Ta a30Ty [6,9] — 1ie B 3Ha4HIi Mipi BIUIUBA€E
Ha €KOJIOTIYHUM CTaH JOBKULISA, OCOOJMBO B OCTAaHHIM Yac, y 3B 43Ky 3 MOTCIUIIHHAM
kiiMaty. Top@oBHIlla BUKOHYIOTh BOJOPETYIIOI0YY Ta MPUPOI0OXOPOHHY (PYHKILiO,
ajie TIpH BCIX CBOIX «IUIKOCAX» BOHU MOXYTh CTaTH CIPABXKHIM JINXOM JUIsl JTFOJUHU 1
T'OJIOBHE, MOPYIIUTH TEIJIOBUI OajaHC eKOCUCTEMHU [6].

Topd cxunpHuil 10 caMoHarpiBaHHs 1 10 caMo3aiiMaHHs [9], mpu LbOMY HE €
000B’SI3KOBUM MPUILIUB TEIIa 330BHI. Y MpoOIleci 3pOCTaHHS TeMIlepaTypu OepyTh
ydacTh OakTepii Ta MIKpOOPTaHi3MH, 110 BUTPUMYIOTh HarpiB A0 70°C, mpu AuxaHHi,
BUJIJIIETRCA ~ BEIWMKAa  KUIBKICTH  Tema.  [Ipoaykte  iX  KATTEISIBHOCTI
HAKOMUYYIOTHCS B aHACpOOHUX YMOBAaX 1 MPHU3BOISATH /10 MOCTYHNOBOT'O HArpiBaHHs
Macu TOopdy 1m0 60-65°C. Ilpu mnonanpimioMy MiABUIIEHHI TeMIepaTtypu Topgd
MEPETBOPIOETHCSI HA HAMIBKOKC, SIKUW CXWIBHUN 0 caMO3aiiMaHHSI Mif J1€I0 KHUCHIO
[7]. Y 3B'a3ky 3 muM TOp(d BIIHOCUTHCS 0 MOKEKOHEOEIMEUHUX MPUPOTHUX
PEYOBHH, a MPH JICSIKUX PEKUMaxX TOPIHHS — J10 BUOyxoHeOe3neuHux [9].

Buninserbcs Tpu TOJOBHI YMHHUKM BUHUKHEHHS TOP() SHUX TMOXKEXK: [0
HEPLIOTo HAJIEKUTh CaMO3aIajeHHs TOPQY y NOCYIUINBI CIIEKOTHI POKH; 10 APYTrOro
WTOJICBKUN (paKTOp» — KHUHYTI HENONAIKH, OaraTTs TOIIO; TPETIM YHUHHUKOM €
IpO30Ba aKTUBHICTh, a caMe «CyXi rpo3m» (OuckaBku 6e3 31uB) [6].

Taki moxex1 BUHHUKAIOTh YaCTIIIE B CIEKOTHI MICSIl POKY, a caMe TpPaBEHb-
ceprieHb [8], K MPOJOBXKEHHS HU30BUX a00O BEPXOBUX JICOBUX MOXKEX 1
PO3MOBCIOJIKYIOTBCS IO TOMY IO 3HAaXOIATbCA B 3eMJl TOpQSHOMY MIapy Ha
rmuouny 10 50 cM i Oinbine [5] 1 HbOMY CHpHsiE HAasBHICTh Y IPYHTI KopiHHS [1].
['opiHHs e mOBUIBHO, Mailke 0e3 AocTymy MmoBiTps, 31 mwBHKICTIO 0,1-0,5 M/XB 3
BUJIJIEHHSIM BEJIMKOi KIJIBKOCTI JUMY 1 OCBITOKO BUTOPUIMX MOPOXXKHHH [5], HaBITH
BCTAHOBJIEHI MOXEXKI1, HAJ3BUYAHO BaXKKO KOHTPOJIIOBATH, 1 BKpail BaXKKO 3aracHTy.
BorHio Ha moBepXHI IPYHTY IpH MHIA3EMHUX TOXKEXaxX HEMae, JHIIE 1HKOJU BIH
pOOMBAETHCS 3-11]T 3€MJI1, ajie CKOPO 3HUKAE, BUILISAETHCS UM, SIKUH CTeIUThCsA. Ha
TaKi MOXKeXK1 HE BIUIMBAE Hi BiTEp, HI J000B1 3MiHK TIoroau [8].

Topd'sHi mokexxi 3a3BUYail TOPSATh HAa 3HAYHO MEHIIHUX 3a PO3MIpaMu
TEPUTOPISAX, B IOPIBHIHHI JIICOBUMH MOXKEKAMU, IPOTE B HUX 3rOpaE Mailke B 1€CATh
pa3iB Ouible OIOJOTIYHOI MAacH, HDK B pa3l IMOBEPXHEBUX IOXKEXK, a TaKOX
BUJUISIOTHCST OUIbIIE UMY 1 TOKCHYHUX TasziB [9] (caka, YOpHUU BYIJICID),
«MapHUKOBI» XiMiuyHO akTHBHI Tazu CO; (miokcuna Byriemto), NO (okuc a3oty), SO
(miokcun cipku) opraniydi cnonyku NHi (amiax), H,CO (popmansaerin), CaoHiz
(6enzamipeH), GpeHOM, ABAETIIN) Ta 1HIN CHOJYKH. Lle croHykae mojasnblii 3MIHUA
KJIIMaTy, 30UIbIIy€ 3aXBOPIOBAHICTh OpraHiB JHUXaHHSA, acTMU Ta BHUKIHUKAE
CMEPTHICTh HaceJeHHs [6].

Topd mictute 10 25% OiTyMIB, SIKI MiJ Yac MOXEXKI KOHUEHTPYIOThCS O
MOBEPXHi, 110 TOPUTh, 1 TPHU il OXOJOJKEHHI BOJIOI0 LEMEHTYIOTHCSI B YAaCTHUHKH
BYTULJIS,, TAKUM YHHOM YTBOPIOETHCS BOJIOHETIPOHUKHUM I1ap, i IKUM 3aJIUIIAETHCS
TJIHHS, [0 MOKJIUBE HABITh NMPU HEBHUCOKOMY BMICTI KUCHIO B TIOBITpi. [{e nmpuunHa,
sKa YTPYIOHIOE TaciHHA TOP(POBUX MOXKEXK TaK, sIK BOAA HE MOXKE NMPOHUKHYTH IO
ocepenKy moxexi [5].
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B Vkpaini Topd’siH1 mokexi, OPIBHAHO 3 MUHYJIUM POKOM, 30UIBIIMIACE ¥ 2,3
pasu (2019 pik — 529 noxex, 2018 pik — 225 moxex), a 1miola, MponeHa BOTHEM,
Maibke y 2,2 pasu (2019 pik — 524 ra, 2018 pik — 233 ra). HaiiOinpia KuUIbKICTh
Topd’THUX TMOoXeX BUHMKIA Yy KuiBcbkin (172 moxkexi, 70 ra) ta JIbBiBChbKIN (128
noXex, 42 ra) o0nacTax.

3ona Ykpaincekoro [lomiccss — miBHIuHA yactuHa BonuHcebkoi, JKutomMupcbkoi
[8], KwuiBcwkoi, PiBHeHChbKO1 1 YepHIrBCbKOi 001acTelt BITHOCATHCS 10 30HU
pamioakTrBHOTO 3a0pyaHeHHs (P3), mepir 3a Bce 1ie 30HM BiqaykeHHs [3], ne 3HauHi
TUIONII 3aiMarOTh Jtick Ta Topdouia [8].

BaxnuBum 1 HeOe3neyHUM (aKkTOpOM BIUIMBY TOPPOBHX TMOXKEK Ha
3a0pyaHEeHNX TepuTopisix YKpainu, binopyci ta Pocii € nmepeHeceHHs paaiOHyKIiIIB
Ta PO3MOBCIO/KEHHS («PO3MOB3aHHA») 1X MO TEPUTOPIi 1 CTBOPEHHA NpPU TEBHUX
YMOBax pajiioaKTUBHOTO CMOTY [2], 10 MPU3BOAUTH IO BTOPUHHOTO 3a0pyIHEHHS
PWIETJINX TEPUTOPiHt [4].

VY mpoaykrax 3ropaHHsi BiOyBaeThcsi KoHIeHTpaiiss PH, a pamioaktuBHMIA
MOMUI 1 HE 3ropull 0 KIHIA POCIMHHI 3aJMIIKH CTaIOTh JHKEPEIOM BIIKPUTHX
10HI3YIOYMX BUIPOMIHIOBaHb, a PIBEHb 1X PaJl0aKTUBHOTO 3a0PYIHEHHS CTa€ TaKUM,
IO BiH JJOCUTh YaCTO CTA€ PIBHUM PaJI0aKTUBHUM Biaxoaam. B pe3ynbpTaTi mokexi
MIJBHUINYETHCS 3arpo3a HAAXOKEHHS PaTlOHYKIIIIB IHTAIIAHAM IIJISIXOM IS
MOXKSKHUX Ta HACEJIEHHs BITHOCHO BIJIAJICHUX PETiOoHIB [7], MiBUINYIOUH, B CBOIO
4epry, pU3UKH SK 30BHIIIHBOTO, TaK i BHYTPIIIHEOTO OTIPOMiHEHHS [4].

[Toxxexxi Ha paaloaKTUBHO 3a0pyAHEHUMX TOP(OBUIIAX, CTBOPIOIOTH OUIBILIY
HeOe3MeKy, B MOPIBHSAHHI 3 MOXKEXaMU B JIicax, 3a0pyJHEHUX PAlIOHYKIIAaMu, TOMY
[0 Ha TopQoBHIIaxX MpakTUYHO Bcl PH MicTaThCs B mpUnoBepxHEBOMY TOPHOBOMY
mapi ¥ NOTparigioTh Y 30HY TOPIHHS a00 TIIIHHS, TOJI SIK Y JIIC1 HA ChOTOJ{HI 3HAYHA
yactuHa PH yxe emirpyBaina B IpunoBEpXHEBUH Iap IPYHTY i HE MOTPAIISE B 30HY
ropinHsa. Kpim Toro, razogumoBuit haken moxexi TopoBUIlla CTEIETHCS HU3BKO HAJI
3eMJICIO i1 TOBUIBHO MOMIMPIOETHCS BBEPX, 1 TOMY Mpu3eMH1 KoHlleHTpaiii PH 3nauHo
30UTBITYIOTHCS, OCOOJIMBO MPHU BETUKIN TPUBATIOCTI MOXKeXK Ha TopdoBuiiax [3].

PanmioakTuBHI pedOBHHHM, SIKI TOTPAIUISIOTH B arMoc(epy KOHIICHTPYIOTHCS Y
IPYHTI, 4Ye€pe3 BEPTUKAIbHY MIrpallilo 3 MOToKoM BoJjioru IpyHTy PH iHTeHCHBHO
MITPYIOTh 3 MIHEpPAJIBLHOTO APy IPYHTY BHU3 3a MPOQijeM Ta B POCIUHU Yepe3 iXHIO
KOpEeHEeBY cuctemy. PamioakTuBHI PEYOBHHH, IO MOTPANUIU B TPYHT, MOXYThH 13
HBOTO YaCTKOBO BHUMHBATHCS 1 MOTPAIISATH B IPYHTOBI Boau. [IpoTe IpyHT AOCHTH
MIITHO YTPUMYE paJi0aKTUBHI PEYOBUHHU, 1110 MIOTPANUIIN B HHOTO, I1e IorimuHanHs PH
00yMOBIIIOE Ay’K€ TpUBAJeE IXHE MepedyBaHHs B IPYHTOBOMY MOKPHBI 1 HAJIXOJKEHHS
13 IbOT'O pe3epByapa B CUILCHKOIOCTIOAAPChKy mpoaykiito. 3anydeHHss PH y xapuosi
JIAHIIOTU Ha PAJI0AKTUBHO 3a0pyIHEHUX TEPUTOPIAX MPHU3BOJUTH O MEPEBUILICHHS
7031 ONMPOMIHEHHA OKpEeMHUX 0cCi0 Ta 3yMOBIIOE OINPOMIHEHHS BEIUKOIO
KOHTHUHTEHTY HACEJICHHSI HU3bKUMU JI03aMU, [0 BU3HAYA€ WMOBIPHICTH BiIJIaJICHUX
paxiobionoriyaux edexTis [7].

B po6oti mpoaHasi3oBaHO aKkTyaldbHO MpoOJeMy MOB’A3aHy 3 MOXKEKaMHU Ha
TopoBHIax, 0COOJMBO B yMOBax TJI00aTbHOTO TOTEIUIIHHS Ta 3HEBOJIHCHHS,
MO’KEX1 Ha TOPPOBUIIAX MOXKYTh CIIOHYKATH MOAAJBIII 3MIHU KJIIMaTy, 4Yepe3 Te 110
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B aTMoc(epy MOTpaIuisI€ HAMIUIIOK BYTJICHIO OUIBIIMA HIXK POCIWHU Ta OPTaHI3MH
Bciel 3emili MOXKYTh MOMTHHYTH. OCOOJIMBO €KOJOTIYHO CKJIaJHa CUTYyallisl BHACHIIOK
noXke)k Ha TopdoBHIIax 3a0pyaHeHUX pamioHykmigamu. [loxkexi Ha Takux
Top(hOBHUIIAX € JDKEpeaMd BTOPUHHOTO PaJiOaKTHBHOTO 3a0pYyTHEHHS MPUIICTIINX
TEPUTOPiN BHACTIAOK BHHOCY PaJIOHYKIIIJIIB Ha JaJeKi BIJICTaHI Ta BUNAIIHHS Ha
MOBEPXHIO 3€MJIl, MIABUIIEHUM BMICT PaJTI0OAKTUBHUX TMPOAYKTIB 3rOpsIHHS B
IIPU3EMHOMY IIapl MOBITPS MOXKE JOCATaTH PIBHSA 3HA4YCHb pajaialliiHOi HeOe3MeKH
JUIA JOBKULIS Ta >KUTTEMISIBHOCTI HACENEHHS fKEe MPOXKHBAE B YUCTIM 30HI Ha
3HAYHUX BICTAHAX BiJ MICIS ITOMKEXKI.

MNEPEJIIK BAKOPUCTAHOI JIITEPATYPU

1. Azapos C.I. HaykoBi 3acagy 3aXHCTy HaceJIeHHsS 1 TepUTOPIM BiJ HACHIIKIB JIICOBUX MOXKEX 3
panianiitno Hebe3neunumu dakropamu: MoHorpadis/C.A. €pemenko, B.JI. Cunopenko, O.M.
CwmipuoBa, M.B. Binommpkuii, €.A. Bnacenko, A.B. Ilpycekuii, FO.I1. Cepena; 3a 3ar. pen.
[1.b. Bonsicbkoro. — K.: TOB "Iatepapyk", 2016. — 203 c.

2. I'apkapmit C.®. Orminka Ta MPOTHO3YBaHHS BTOPUHHOTO 3a0pyTHEHHS pPalioOHYKIIiJaMu
HABKOJIMIIIHBOTO TPHUPOJHOTO CEPEIOBHUIA BHACHIJOK JICOBHX paJiOAKTUBHHUX MMOXKEXK:
aBTOped.auc.kan. Tex.HayK. Xapkis, 2004, 23 c.

3. I'apkaBuii C.®. IloBTOpHE pajioakTUBHE 3a0pyIHEHHS TEPUTOPIl BHACTIAOK TMOXKEX Ha
topdoBumax, 3adpynaenux pamionykmiaamu // [Ipodnemu YoproOwrs. — Bum. 10. — Y. 1. —
Yopuobunb: MHTL] «Ykputtsn, 2002. — C.72-75.

4. JIBopuuk, A.A. PagnoakTuBHOE 3arps3HEHUE BO3/AyXa B Pe3yJIbTaTe JIECHBIX MOXKAPOB U €ro
OMaCHOCTH JJIs1 310pOBbs uenoBeka / A.M. JIBopuuk, C.O. I'anonenko, P.A. Kopoinb // Paguarus
u puck. — 2016. — Ne 2. — ¢. 100-108.

5. Hsuyk A.O. Buam Ta XapakTepHCTHKa MOXKEX B €KOCHUCTeMax 1 iX BIUIMB Ha 3arajbHUil cTaH
exoJsioriuHoi Oe3neku XwmenbHulbkoi obnacti / A.O. Jldauyk // 30ipHUK HayKOBHX IIpallb
BiiicekoBoro iHcTuTyTy KHiBChKOro HamioHanpHOrO yHiBepcuTeTy imeHi Tapaca IllleBuenka. -
2016. - Bur. 54. - C. 223-229. - Pexum JIOCTYIIY:
http://nbuv.gov.ua/UJRN/Znpviknu_2016 54 31.

6. Jlimenko JLII., [Ilasuamy H.B. MomniTopuar crtany TOpQpOBHI] Ui  BHUSIBJICHHS
MMOKEKOHEOE3MEUHUX MUISHOK 3a JOoHoMOroro aucranmiiinnx mMeroxis / JI.II. Jlimenxo, H.B.
[MTazuany// YKpaiHChKUH KypHAT AUCTaHIIHHOTO 30HayBaHHs 3emii. — 2016. — Ne 8. — ¢. 29-39.

7. MarnwsoBana T.B., J{onin B.B. KitouoBi mpobiemu eKoJorigyHOr0 MEHEIKMEHTY Pa/lioaKTUBHO
3a0pynHeHux JicoBux ekocucrem Ykpainu/ T.B. MarnwoBana, B.B. Jlonin//TexHiuni Hayku. —
2020. — Ne3. —c. 131-142.

8. Pomanuyk JI.JI. Pamioexomoriyna orinka (GopMyBaHHS JT030BOTO HABAaHTAKEHHS y MEIIKAHIIIB
cutbepkux Tepuropiid [omices Ykpainu [Teker]: monorpadis / JI.JI. Pomanuyk - XXutomup:
ITomices, 2015. - ¢. 300.

9. Top¢: Bo3ropanue topda, Tymenue ToppsHUkoB U Tophoxomnosutsl / MUC Poccun. M.:
®I'bY BHUUN I'OYC (P1LI), 2013. 256 c. ISBN 978-5-93970-084-9

148
Cyuacni npobnemu 2ipruyoi 2eonoeii ma eeoexonoeii, 10-11.12. 2020


http://nbuv.gov.ua/UJRN/Znpviknu_2016_54_31

3MICT

I'TPHUYA T'EOJIOI'TA TA TEOMEXAHIKA

bapanoe B.A.

TepmorazoguHaMivHi IPOLIECH Y BYTULI1

boiixo A.11., Muxaunie I.P., /[y6eii H.B.

CynbdaTHICTh MA3EMHUX BOJ, SIK OJMH 13 T1APOre0JIOriyHUX MOKa3HHUKIB Ha(TOra30HOCHOCTI
KpEeHIoBUX BiIKJIaiB 30BHIIIHBOT 30HU [lepekapnaTchKoro mporuHy

Bacunvesa 1.B.

AxTyanbHi po0iieMH cTaHy aBTOMOOUTBHUX JTOpir YKpainu

Bepeenvcvka H.B.

3arnoBHEHHS I'a30M TEXHOT'€HHUX KOJIEKTOPIB BYTJICTIOPOIHUX MacHBiB

JKurxanax M.B., >Kuxanax B.M.

KommiekcHa BapTicHa OLIHKA 3aMaciB KOPUCHUX KOTAIKH Y HaJIpax — rapaHTis e(heKTUBHOTO
PO3BUTKY MiHEpaIbHO-CUPOBUHHOI 0a3u YKpaiHu

lwxos B.B., Kosiu €.C.

Oco0HMBOCTI MPOTHO3Y CTIMKOCTI BYTJIEBMIIIYIOUHX MOPiJ 10 KOMILIEKCY Ie0JIoro-
reo(i3UIHUX METOIB

Twroe B.B., Kosiu €.C.

[Tpo posmoxin Gepunito y ByrutbHOMY Tutacti ks maxtu «Kamitaneaay KpacHoapMiiicbKoro
I'€0JIOrO-IIPOMHUCIIOBOTO PallOHY

Kapawywxka O.O.

XapakTepucTUKa CTPYKTYPHUX 0COOIMBOCTEH BUKMIOHEOE3MEYHOI0 By

Kosziu €.C., Manawxesuu /[.C., Makypin A.A., Kowenenxo €.C.

ITpo po3noain pTyTi 1 MUII’SIKY y BYT1JUTI TUT1acTa ¢s mosist maxTH «briarogarHay 3axigHoro
Honbacy

Hecmepenko T.11.

[lepcnieKTUBY CTBOPEHHS Ta BHUKOPHUCTaHHS Te0JOro-MareMaTHMYHUX MOJeNed pPOJIOBHIL
TBepAuX KopucHux xonainuH B K-MINE

Cmeganko C.B.

Ornspg iHpopMalii Ipo KaTareHeTHYHI IepeTBOPIOBaHHs y Biikiagax Jlonbacy

Tyzax .M.

CydacHuil ctaH nmpoOieMH HOMEHKJIATypH, Kiacudikauii i TepmiHoiorii chepoarperaTHUX
(oomiTOBHX) KapOOHATHUX MOPIJT

CYYACHI METOJIY JOCJI’)KEHD

byuuncoxa I.M., Illeguyx O.M.

Kommiekcue ocBoenns Jlrobenscpkoro pogoswuina [liBaeHHO-3aX1AHOTO BYTJICHOCHOTO
paiiony JIbBiBcbKO-BonuHchKkoro 6aceiny

Bepeenvcvka H.B., Bepeenvcoka B.B.[lumonenxo JI1., Cipa C.B.

MeToauyHi peKoMeHAAIlii A7 BU3HAUEHHS Mepediry ra3oIMHaMiqYHUX CUTYalliil Y BYT1IbHUX
BUpOOKax B Mepiojl palTOBUX aBapiii

Macnyn H.B., JKabina H.B., Ieanix M.M., Baea /[./]., Cynpyn I.C.

Crpaturpadiyni Kputepii MNpPOTHO3YBaHHS TMOKJIAJIiB BYIJIEBOJHIB B  ME30-
KallHO30MChKHX (popMallisix YKpainu

Opnenko T.A.

Landslide detection and mapping by geological and remote sensing data

Cronuyenxo I.M., Muxaiiniox C.®., Ilpocuaxoe B.O., Menvnux B.B.

3acTocyBaHHS METOY IMYJIbCYIOUOTO €JIEKTPOMArHITHOTO 30HYBaHHS

149
Cyuacni npobnemu 2ipruyoi 2eonoeii ma eeoexonoeii, 10-11.12. 2020

13

17

20

27

31

35

39

43

48

52

58

62

66

71

73



Dininosuu B.€., Muuak A.I'., Illesuyx P.M., I'etiko FO.B.
3acTocyBaHHS MaTepianiB 6araTo30HaIBLHOT KOCMIYHOT 3HOMKH IIPH MOMIYKax MTOXOBAHUX

IHTPY3UBHHX CTPYKTYP 77
Xosaneyv H.I1.
[TecpnieKTHBY OCBOEHHS BOAOPO3YMHEHUX T'a3iB SIK J10aTKOBOTO JHKEpEa BYTJIEBOIHIB 81

U]epouna C., Ilicynescokuii I1., I'aspuniox P., Kpino T.

Cyuacna cepTudikoBaHa CUCTeMa MOHITOPUHTY CTaHy I'€0€KOJIOTIYHOT O€3MeKN TEXHOTCHHO
HaBaHTAKCHHUX PalOHIB 85
Hrumuyk Muxona, Kopuazin Ienam

I'mubunna OymoBa CBOOOJHEHCHKOTO  POJOBUINA Oyporo BYTrumis 3a  JIaHUMH
MPSIMOTIONIYKOBHX METOJIIB 90

EKOJIOI'TYHI TA ITPABOBI ITPOBJIEMHU TEXHOI'EHHO-HABAHTAKEHUX
PEI'TOHIB

Aszimoe Onexcanop
AEpOKOCMIYHHI acCHeKT TOCITIKeHb Ul BUPIMICHHS MPOOJIEMH T'eO0JOTiYHOrO 30epiranHs

TIOKCHY BYTJICLIIO 95
bpux /].B., I'6030es6uu O.B., Kynvuuyvka-Kueatino J1.3., [looonrvcokuii M.B.

CrniocoOu nepepoOKu BYriIeBMICHUX MOPiJ BYTiIbHUX BiJBaJiB 98
Haxoe P., Kykoscoka T.C., Ilapuwes O.0., Jlisenyesa I'.A., Cipa FO.A.

['eonorivHi aceKTH TEXHOTC€HHO-HaBaHTAXEHUX PET10HIB 102

Hepescvra K., Koocenescokuii C., Komap M., Pyoenxo K.

®nopoHocHI mickoBuku naneoreHy JKutomupcekoro Ilomiccs: HaykoBe 3HaueHHS
reoKOHCepBarlii JoKamin 106
epescvka K., Cnuys P., Cinvuenko I'., Mupucyk €.

AHTpornoreHHa TpaHcopMmalis penabedy JOAMHM piuku  JlagoBa  y  3B’S3Ky 3

TIPHUYOBHUI00YBHOIO MisTEHICTIO 111
Kukansk M.B., bByrnaska B.O.
OCHOBHI UNHHMKH 3a0€3Me4eHHs palliOHAIbHOTO HAJAPOKOPUCTYBAHHS B YKpaiHi 117

Kukansk M.B., Kypoeoosa C.B., Mapunuenxo M.€.

MetoanyHi Ta HOPMAaTHUBHO-IIPABOBI ACMEKTH OLIHKH €KOJOTO-TiAPOreoIOriuHuX 3MiH
BHACJII/IOK 3aTOIUIEHHS BYTiIbHUX 1axT JloHOacy 125
Kosanvuyx M.C., Kpowrxo FO.B.

BceraHoBneHHS TpeHAy 3MIHM IUIOLII Kap’e€piB 3 BUAOOYTKY TpaHITIB 3a pPI3HOYACOBUMHU
KOCMO3HIMKaMHU 134
Llesuyx P.M., @ininosuu B.€.

SIkicTh pexynbTHBalLii 00’€KTIB TipHMYOro BiIBONY BepxHbo-IpmumHCHKOr0 poaoBHIa
TUTAaH-IIUPKOHIEBUX  pyd  SK TPUKIAL  HEOOXI1IHOCTI  YAOCKOHAJEHHS  YMHHOTO

MIPUPOIOOXOPOHHOTO 3aKOHOJABCTBA 141

Apowoseyv Kamepuna

Exonoriuni HacIiAKH MOKEX Ha paioaKTUBHO 3a0pyIHEHUX TOp(oBHUILAX 154
150

Cyuacni npobnemu 2ipruyoi 2eonoeii ma eeoexonoeii, 10-11.12. 2020



