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ASSESSMENT OF THE GEOLOGICAL FACTORS INFLUENCE ON
UNDERGROUND CONSTRUCTION

K. A. Bezruchko

Doctor of Geological Sciences
M.S. Poliakov Institute of Geotechnical Mechanics of the National Acadel@yiefces of
Ukraing Simferopolska, 2a, Dnipro, 49005, Ukraine

This article examines the primary geological, geophysical, and hydrogeological factors influencing
the underground construction of residential, public, and industrial facilities. It asdessaspact

on site selection, structural features, and the safety of these fadiliteeproposed to add type 1V,
namely ultradeep underground urbanization, to the existing list of three tyd#} ¢f engineering
protection br elements of critidainfrastructure facilities.

Keywords underground construction, geological factors, critical infrastructure facilities.
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LUBEL DEPOSIT OF THE LVIV -VOLYN BASIN AND PROSPECTS
FOR COKING COAL PRODUCTION

|. V. Buchynska
Candidate of Geology Sciences

A. V. Poberezhsky
Candidate of Geology and Mineralogy Sciences

I . .Stupka

Candidate of Geology Sciences

The state of coking coal production in Ukraine and the prospects for its production at the Lublin
depo# of the Lviv-Volyn coal basin are described. The reserves of grade K coal within the deposit
are analyzed.

Keywords:Lviv-Volyn basin, Lublin deposit, coal seam, coking coal.
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FEATURES OF THE GEOLOGICAL STRUCTURE OF COAL
SECTIONS OF THE WESTERN DONBAS

l. V. Vasilyeva
Junior Researcher
Institute of Geological Scienc®AS of Ukraine, 01601, Kyiv, O. Honchara St. 55b

The geological structure of coal seams in the Western Donbass has been studied quite fully, based
mainly on data from geophysical well studies carried out during geological exploration. A rational
complex of GDS will allow to raise the study of the geologitalcture of coal seams, assessment

of coal quality indicators and other tasks to a new level.

Keywords Western Donbas, geological structure, coal seams.
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GEOCHEMICAL FEATURES OF MINE WATERS AND THEIR
RELATIONSHIP WITH THE TECTONIC STRUCTURE OF THE COAL
MASSIFS (KRASNOARMIYSK MONOCLINE)

V. V. Vergelska
S| "Scientific Center of Mining Geology, Gecology and Infrastructure Development of the NAS
of Ukraine"
N. O. Dyachenko
Candidate of Geology, Head of Lab.
Sl "Scientific Center of Mining Geology, Geoecology and Infrastructure Development of the NAS
of Ukraine", Sl "Institute of Environmental Gdwmistry of the NAS of Ukraine"

The paper investigates the relationship between the geochemical features of mine water (MW) in
the Pokrovskii district and the complex tectonic structure of the Krasnoarmeyskaya monocline
(KM) and the possibility of using M/ for industrial water supply. It has been established that the

tectonic structure of the KM is conditional/l

which differ in the conditions of predominance of tectonic compressive and tensile stresses. The

geochemical features of the CBM have some di
18

couYquw }t [JaffR JwWLRY[W QB daguplstsdf OHO[ ROR[S] -



zonal distribution of the CMM has been revealed. The waters of the Pioneer drainage can be used
for technical and domestic needs, subject to treatment.
Keywords:Krasnoarmiyskaya monocline, mine waters, geochemical features, tectonic structure.
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The Carpathian region, including Transcarpathia, is a seismically hazardous region where local
earthquakes of various energy classes can occur, which in turn can significantly affect the
ecological state of the regiofihe geodynamic state of the region and its connection with seismic
phenomena in the Carpathian region have been studied. The influence of the geodynamic state of
the region on the parameters of the geophysical field was studied using the example of
electomagnetic emission in the 12.5 kHz range, and correlations with manifestations of local
seismicity were identified.
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ILMENITE CONTEN T OF THE OVERBURDEN ROCKS IN THE
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Information is provided on the depth, thickness, and content of ilmenite in rocks of different ages
and genesis in theverburden of the section Emylivska of Mezhyrichne deposit. Based on the
attribute database, maps of the relief of the base, elief of the surface, thickness, and lateral
distribution of the average ilmenite content in the overburden rocks have beenatedstru
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ILMENITE CONTENT OF THE OVERBURDEN ROCKS IN THE
SEREDNYA SECTION OF THE MEZ YRICHN E DEPOSIT
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Information is provided on the depth, thickness, and content of ilmenite in rocks of different ages
and genesis in the overburden of thection Serednya of Mezhyrichne deposit. Based on the
attribute database, maps of the relief of the base, elief okdhace, thickness, and lateral
distribution of the average ilmenite content in the overburden rocks have been constructed.
Keywords:Mezhyrichne deposit,éBednya setion, overburden rocks, ilmenite, lateral distribution.
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UDK 628.1
STRAIN-DEFORMATIONS IN SANDSTONE SOz, NANOCOMPOSITES

A.P.Onankot!, L. V. Kuzmych? Y. A. Onanko? M. V. Yatsiuk? G. V. Voropai?,
S. A. Kuzmych?, O. P. Dmytrenko?, M. P. Kulish?, A. P. Naumenkd', T. M.

Pinchuk-Rugal!, A. G. Rugal*, P. P. Il dn?
TarasShevchenkdNationalUniversityof Kyiv, 01601, KyivV ol odymyr sdoka str .
2Institute of Water Problems and Land Reclamation NAASRD22,s yiv, Vasylkivskastr., 37

The development of the process of accumulating mechanical damage due to irreversible bulk
deformation, which depends on the stress state, can be positive (dilatancy) or negative
(compaction), leading to the destruction of rocl&rain-deformations insandstoneSiOy,
functionalized nanocompositesf polyamide, polyethylene, polyvinylchloride andultiwalled

carbon nanotubegMWCNTS) is represented.The correlation between the crystalline and
amorphous components of polymer maocoteoules interacting with rigid MWCNTSs influences on
elastic and anelastic characteristics of the nanocomposites.

Keywords:sandstongrocks strain, deformationspanocomposites
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Experimental methods
Samples sandstoneSiO,, nanocompositesvere cut[1,2,6]. Finishing was
performed with diamond paste with a grain sigeed 1 4/ 2 0 ¢-pompoiiemte f
piezoé¢ ectri c vi brator at a frequency of f
bending resonance oscillations a& 90fr.e
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Fig. 3. The distribution diagrams of polarization vect®lo f fis| owd g upavelocityr a ns v
in SiOy.
The stereoprojection of polarization angleleviation of the vector of elastic
displacement® from the direction of wave normiilcpP = (U,1) SiO, (isolines- in
degrees) is represented in Fig. 4.
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Fig. 4. The stereoprojection of polarization angldeviation of the vector of elastic displacemd?lts
from the direction of wave normﬁl-:pp = (ﬁ,ﬁ'} SiO (isolines- in degrees)

The stereoprojection of differential coefficient of elastic anisotroppfASiO,
(isolines- in %) is presented in Fig. 5.
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Fig. 5. The stereoprojection of differential coefficient of elastic anisotropgfASiO; (isolines- in
%).
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Conclusions

1. The analysis of elastic anisotropy parametessAd of sandstonesiO;,
showed that the rhombic approximation provided the maximum harmonization of the
calculated and the experimental data and the efficiency of using the invariant
polarization methodb solve the acoustic texture analysis problems

2. The polarizationanglei the deflectionof eIasticdisplacementsectorﬁ
from wave normal direction I @z = (U, ) and differential coefficient of elastic

anisotropy A, elastic ansotropy integralcoeﬁicientfﬂ are the mostuniversal

characteristics ofinisotropyandtestify about anisotropic deformatidpin sandstone
SiO..

3. For the capture of external geological data thermogeoprobe contains
devices for the selection of geological rocks and their exjaeslysis.
Thermogeoprobean be used for getting of deep minerals, underground penetration,
deep geobpysical secret service, gasket the tunnel, which can penetratebmitoms
in Earth rocks, by mealting of rocks by means of heat, which is generated.

4. The work of such analyzers must be built on use of chemical reagents,
on characteristic property of maiam rock, which mealting. In case of secret service
of deep sensors must be adjusted on concrete descriptions of oil, gaso@Hand
also on concomitant them elemerit&ethods of transmitting information and control
signals to thesuperdeep thermogeatre and vice versa are selected depending on
the conditions of its operatiorwith or without preservation of the wellbore.
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FEATURES OF THE KRUSHYNSKA STRUCTURE OF THE PERZHANSKE
BERYLIUM DEPOSIT

T. Okholinal, H. Kuzmanenkd, 1. Melnyk?
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! Institute of Geological Sciences, NASUkraine 55b O. Honchara.SKyiv, 01054, Ukraine
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The study reinterprets the spatial structure of ore zones within the Krushynska structure and
classifies samples based on BeO content and metal percentage, which enabled the identification of
two statistically &able ore bodies.

Keywords Perzhanske deposit, Krushynska structure, beryllium.
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GEOLOGICAL STRUCTURE AND ASSESSMENT OF LIMESTONE
RESERVES OF THE DUBOVETSKE DEPOSIT IN THE HALYCH
DISTRICT, IVANO -FRANKIVSK REGION

O. V. Paliychuk
PhD (Technical Sciences)
N. V. Goptarova
PhD (Geological Sciences)
L. V. Uhrak
M. I. Medvid
T. A. Uhrak
Faculty of Natural Sciences, Ivaft@ankivsk National Technical University of Oil and Gas, 15
Karpat&a Street, lvand-rankivsk, 76019, Ukraine

The paper presents data on the geological structure of the Dubovetske deposit located in the Halych
District of IvaneFrankivsk Region, based on the results of production exploration and
supplementary prospectings well as on materials from previous geological surveys within the
subsoil area. The study highlights the results of a revised geological and economic assessment of
limestone reserves.

Keywords limestone, geological exploration, mineral resource, vesestimation, deposit.
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SUCCESSIONOF PALEO- AND MODERN TECTONIC PROCESSES IN
THE DONETS BASIN
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S.Yu. Pryhodchenko
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D. M. Pymonenko
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M. S. Poliakov Institute of Geotechnical Mechanics of the National Academy of Sciences of
Ukraing Simferopolska, 2a, Dnipro, 49005, Ukraine

The relationship between modern and paleotectonic processes in the Donets Basin has been
investigated. The arall paleodislocation of codlearing masses and the intensity of modern
movements are interconnected, confirming the direct succession of tectonic processes in most areas
of the Donbas. It has been established that, on a regional level, the intensitglei vertical
movements on the southern margin of the basin is higher than on the northern one.
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53
couYquw }t [JaffR JwWLRY[W QB daguplstsdf OHO[ ROR[S] -



[Mdzso dzd iz W OCIsstc O3], htSGJStSI{diZS{(B@L*{d%* t
tesL tesB S d okze' dz' dzd n tcsHBBo dhN , ; GOL
Ijistslzhjdz'ms%;:‘adﬂ‘umgtsadz(aﬁ]lsqatsfnls okze' dz¢
f stc' H. 1dBBr " Hdzts L OL dzOydisd, d@3BsW "W dzts
odSCdHBdzj Bj LY Jydz Mis!, 0L BdatsMmdz Mils: 9 dz
HsMdls! ckzdstsodats, Ists oafdzde IsjClssdz € d ot
5Ctej BIE MS ZOH 564 5.0 Iffstekd A G2y, j desc s Ml
czdpddBsf cfERBOEZOMW W cCtdzseodzd?2 W OCIBts,
BOMdekz ' H yYyoOfm klsettcjdedgw okzc' dzr dzgdr 9 ' H
BOMde ' o' HBRZOOE IS MW dzi d3d dz" OCIsdoeodz {( tol
tcke Oz oL lzd3' ¥ ls! Mw wWi€d Losjdaslofds’ Qidz! dff j, to jlsd ¢
ZdzH ORBjPelslz [ 8,
stejBO ©' HL dZOydlisd, hts cetedL Sdzls Odz' dg |
"dzr € Mdes e dL dzOY O st MW Bj ssHESd dztsC Odz'
[ SdzB Ok L OdZOHIss BOdEZs, Mt ffttse jMisd tj ¢
[ B)dz' HY jdadzt tojydd3" © o jtelsdSCOdz dedr tkzr "
L &z0ydz® ¢ dz@ € "1flg . testioB] BIO® [01 (H,L dzOydlis(d,
ftosf sdeso Odzd 3 B ssH OB - OtOCIsjtedMmisd ¢
Hdetsdzad d&3d s © dzj HGs M1sO s @b ids@ssoded 'dsd L O dzj

' dzj Slsj Clstsdz ydesets oy dasz o
ssydes s EZtcORkzo Odzedzw o dzj MC Iz
HiVWttedsso Odz' fMils! dzOdzHh OW Iskz.

.l 1Bz aeyjoeddy [ 6] totsL totsBEp ded 21 wEEjsus't

j 2dzz f sBEkzHtsSo Odz COtlsO® o jtlsd$ Odz' dzd ~

Elsdz fMls! HOdedr s of' d3 LO2tsdzOd3, B Ay

tetsB SIS [ 7] dOo jHjds Mfsm' e ¢ d ¢ f

d<S Oodzr dzd Is o Bt de', ydztetsL totsB dzj dzd 2 )

J.jhjtewioed O 1. ¢. -OF ziz& tzdzy 32 dztp© 4 &
' H J

11

==

N
N

w
&
o,

©

@
=
(7}

Q—
O

'_ﬁ-[ﬁm'_g-
T
O
==
(7}

—_ W
"0 003 0%
F-IIFeagad
T F- 0
L
&
N

o o
Q—.

.
a3
913Htslsls(1‘9 G J JLduydzd dsd o d d3' tcs 9 O dzdzV d3c
o jtelsdC Od dzgdn te (Bdk/ ' §), wWCO dzO
Hisflsdetes .tc [ Hd2ZOC o dd3' to¥ © Odadgv, W QC° odCtsted
L OdZOHIsts dzj tc' 9 detsd3’ tedets totsL f SH ' dzj dz LO f
6j ¢ BRO® df LOCGHEsSd wdshls' kO @sod d
vtz Hdzv HBMdz' HY J dedeV Istg R G ' tslzieQ ddzinofcp ~dztstifigts B
MzyOmdeds IjChktsd yddn ko' e | tsdBOMkz, ¢O
fdztsh j¥ 2400 Ctydesciz C o OHEGOL' WL icORtsolzo C
tsL BORE ( O&f & szq) pjtelsds O dzts’ S dzOH
Coa®BOIsO0. 10 ydqdid dzOqudeWd:sq’, B ssHBd ' ©
| dels§ defd e dzsfls’ o) lsdC Od des’ MCdOHBse Ml

s
1S
74

O

l dn BHWuq’ L Iktsets, s WkdHOM] dzls ° tMOH!
w gt f'H H' B lsJQIsisdz‘ ydzd » 2 dfded § £ fts § &3
94 dzd yddzO L d3' " j dz ‘ Wistcddd OdzsdzOdz! dzd = H
Hd OB Sk ttkok BdsC' 9. 10 COtl' odH' dzj dzt

54
couYquw }t [JaffR JwWLRY[W QB daguplstsdf OHO[ ROR[S] -



[ dzv  yoOmlsddzd | sdzB OMmiz, totsL Is ONitg oshdpsiz’ € i G
Odzs BOdz! dz' M Yz dfb SOt Wststo gk, & fsMisW & C
f odsl QEzsH dzj; feshmsstetsoats otsdzd LB ¢OsIs! f

Isjf dzso &3 OdesdBZ3Odz' W B, hts, dzO dzOh k HEZ GBS I
Odzy 2 s Gjdzgjilsdyded? L o' w L sftseLdzdBisns Qs
o dH' dzw '’ Is! fiyw M d3j cdH ' s5d2Odz? dzO®@ OdesdzOdz' w
[ Yde' deffp! Sséts Mk d3jtedH ' dzOdz) desets cEdzdB dc
fJtedIsddzO’ ofmpe 1|1 L "  enHdaw d&O §' odz 1,
Istc" h d dzz o Olstsils* Oz @dzd B H ' CBtaliads d & s LS dzOH
esL dzsd3’ 9 . iterd B d sz 9" HL dzOyJ dz' L H
yomkz IO G6jdzgi Isdydes fseodowL Odz L G J sHJdzOc
g jtojJHL | BdediistcMm! Ssd3z toj ¢ ' tsdz .

-\
¢
JlucuyaHcpKk &

~ = —JIyrancek
-
== =k "

-~

— X X
KpacHOmoR< > x

P_OBeIILIgﬁ il
A :
& e o

* / -
P PN \¢ IJJaXT'II
= x
» & = 7
A

~ = P

tdfm. 1. wa]j &30 dBBOC Md degfChdz! edgtsc Is Gd§ydrr " disdlz-H fBdLARY veBdgalz |t
/] - SH:3-2 &d /-She'5S BB /i sl s dd W bk dzs O fhiztes b ; O Bzt dsC
6itctsL tod o dz’  tstelzh jdzdgw [ 4] .

| XK
0

[ v deSd dz@2B ' dzh OClkdodzdf o jtlsdS Od d

BOs s  dzj Gele OY Sk, 1 ' dz h " flst L dedS LB G
we', 0 HE®BSE {.w. skkOMO [3] kO  da
Cdzd B d dzded BB toSL ZsEOB] O L Edsse dzj &z L o5 da
O ' 2! Sz jOFf' ' " fsLBHBCE. o Gd @ @E

Btstelsk BOMj2dzz odh O, d 3y §'odg ydetsets, nts
(lsOBdz. 1) .

) 6OCIsdydss of)' IsjSlktsd yd2 YOoLd, e
' HB Oy j dzdzV ) BZHtsO l so yoOdzn+ ¢ 5° fmls t
' odzs g | sdzB OMEz. A ] &Bsy dz0 W imdadIsd |
s OHItLoo@ L * fitddAsjodz@® B OMj2delz dzj  jtojHO9 OdzO
tsls tc d &30 dz' H O dz' L Mkyomdetst 6 jtsHdZOMB Ctsb

55
couYquw }t [JaffR JwWLRY[W QB daguplstsdf OHO[ ROR[S] -



ZOf ey jdz@ ' MnjBO Gt P | dzOdzl e jzdzn
ftsCOLEs sy, hts 5 tofdec' BN §aH O ds izt
ZOf ey jdz@ *° ' dsoy' v tMj2 | @Yk Pl @ s
Mkeh dJteslsdz totsL sV @ lzo Odi'frdz's dalp@elfdtei 2 ysjde@dd ,dz' dzC
10 HE®RSE Oolstste' a8 [4,5] MisdmS Odedzy L k&

a‘HBIZSOBIstr]W 9 ®©BO2td0r steddilz s COL
L j di3dzj stclzfy" Hts Lisdz MkzedijtcdH ' sdzOdz! dad = e
Isj §f dztso d m Ijtslslsg ) z L ©dz0 § to -ls-Ostedids dStc @ 1O M
cdzdeddzdzd r oL dztsdz' 9. [ MOHBO O Istseah © BOM !
Wstodiss BdzsCd, wC 9 kd@iso ORF twsL IsW @ kzo Odad
Zdisse OnR Mmisd & Odzedzw . 4o HAO Yyomls d dzO r
Mk &3] cd H ' SlsaPigA @algdgts, Mistsdzlz ' dzlsj dzind 9 dz' Mls
LOr'TlEEZG sdz' twLIsWEkzOoOdz , Issd3dz HdWJ 6 dzy”’ -
2 dz' 2 odh O. 1 dz2h O tkzadzde ® fMmls- f' oH] dz
f Hlso jtoHylz' Ist MW " HodMjded d3d Wdis disjotefdgsdy dis
Gt OH " ' ' dzls 503.
v OB dzd ywvw 1
b Shtsdg’ ydz' WoLd k2 MmMtezCIskzteOr | 50
stcd d3 dlsOtctsB -~ dz' fi l s89 yOdzm!
[ d&zjtesof:! SO MstekS skt
4 Qo M €@ - ¢Islsd ydzO
1" teg dzj 2 f - #40afm! €O
[ OLOd 2 f [ OLOd 2 m! [ OOd 2 M ¢
bofiste’ 2 bofiste’ 2 M dbofiste’ 2+ ¢
1 Bo5C ° BBy te° - | Bo 5C ' BAB to
bHdcd 2Mm - bHdGj2Mm! CC
[ sdad y* ¢ - [ sdad y+ €O
[ O dz' 5C ' d3d3y - I O dz' € ° dzdzd
1 WOd y' ¢ - 1 WOd ym’ SC
o) 1 00d M ¢ O
T dfMlskztc’ 2 f!
_ [ jdm €O
o { ZH dzs e ' 6!
® skh dzsc ' tef!
_ gbkHj kM G skZHjkM! SO
I 6] Esdzm! S C
vjdz By M CC

56
couYquw }t [JaffR JwWLRY[W QB daguplstsdf OHO[ ROR[S] -



[ dzw Hisfdz' H Y j dzdaw oLO" iBsLobdwWL C
f Odzj slsj CSIstsdz” ydzd r E d3ts o B Iz dzd o d
f Odz sHdMdzsS s OdgdlzsMls® , BI ssHJEC O

sy W' y' ' odals ¢ stf jsckvOy ‘'dzd € Odgdy ¢ O
" dzls j dzd o des st MEkyOMmded R ko' e (L
Ctedlsjtc’’ [ RROdsomM! S8 Mo ' HYOIs!

l dmdetse € (.

Mls Odets 9 dzj dzts, h ts z tcJ ' BdzOdz' dzts 3z i
deOdzr dzgdr thlzrn ' ® dzO " oH j degdasdZ3z B Stclskz |
fdzs * Is+ Mw B' dz h s 2tsGets tclzr dzd o " Mmiss
HdzOd3" yded &3 ftesyj mModsd, "Nt atsBpigd @ B
IszstGdz,o[. L dJ Y Or BOMJ 2 dzglAIse O O dxfp®@ d3ff |
do" 9 SO ' dzlsj dzmdo dz' Mis! MEzyoOmdedrs ks
Bz MfOHCBO " Mis! sy SIstsdz’ ydzdrm fJtetsyd " &
Hdesfdes dedL ! €2 CsjW' y' ' das Ctstej dzv y'

Yyofmdedr WL B IsdfoOoddd HdMzsCOy' 2 66
| sSOdz? dzsets oadoyjdzdew o Oy desdzk ©O2tsdz €

lrtrfJws JRrRsftRUOLV I W JwosrfovuR

1. 1isW¥dLdy Jfﬂng dmMmdzy Hiso Odzd W d bjSbtsddfO scO0
4R HEZzBBSISH dz S. . 102863 OMHEZAGCO. 1969

2. 10BdE.0O deuso[gtsdzddzj. R. Jlddwddj COOGjdzjL O ¢
dr o' Bttty OmMdesMiIs! -18: M OSC. HERBECO. 1990.
3. skisOfml dzy Isjfdzseor 7 fsbtstse d Ijtedddyd MOV &
1978. 140 M.

9

4. [ S dldts,e Ud dstsrizy d& SC ftsded SO d3d sOdzszetsdz! dz" = d3d M
1 0C 890 HERBECO. 2008. 352 M.

: 1 Ooda.S JJBBHJAdOAG yYydO® oBsH | dz! W s tevdiizte datsiaEay tc mfn IS 4

ZOW IstsG OL sdetsmdzts j SfiAstEd Wadz' 6 5298 GCSBY{3RG2 ) C S

6.1 sdz" ayjJo P OL j dzdz GJBr" 3" ydz B ssHd © G jtsHJ
tcsHtso dfJd SIsj ndz yldge. 8 .3 -~ CIAF. .C Ou. 9 8

7. 1 sdz' olyl sh E=AC. HsMiss o '-&fdad s ted jstEakkts ¢ 1 dzd - MY smt
Gzt y jagswlsg[drC Odz! dzd » Is j| ¢ Iste di'ddD@E) E10tc® ) i3 . 21

8. dublf.CQ JsHddzOdz' ydzO Jotsdz¢# y v SO MstckzSIskzteO L §
t OHvw dzf! CSEe8 uwtss Lk o HESAPWEBS M. s.: 1 OCtsoa O H

9. Isacks B., Oliver, J., Sykek. R. Seismology and the New Global Tectonidsurnal of
Geophysical Research968 =~ 73(18), P. 58586899.

10. Fryj J.  Rleistocenesuccessiorof the centralinterior United States QuartenaryResearch
197 3.P27528B3.

11. Verm R., Hilterman F Lithology colorcoded seismic sections: The calibration of AVO
crossplotting to rock propertiehe Leading Edgel995 = 8 (14), P. 847853.

57
couYquw }t [JaffR JwWLRY[W QB daguplstsdf OHO[ ROR[S] -



uvrs 551.3:622.271

IVPRrRI Jws [ fiwyr 4L o1 ¢Jurv tf1strRITE
tdrtfrsv swérwle?sf 1L 1¢J wreBur1 {41

[. 5. d400CVvwdz
oMY ' t©Odzls

[ J 6 O9 dzO0O dzOkzCtso O EMisOdesoa © ¢ A jdzlste ftosBdzj d3 Biste
tcHskZlsotstej dzdz | ¢ LvVSteO dzede, 01054, d&. sd°

v MO’ L cdvdkzlsts L doyj ddy d b sikd" ydsd s tc@
' todzedydr tetsB' s dzO 1" dzOdz' e fy! SsABEZz L Odz' L stelzH dats
5L Stedoddn Istsoh, ff tomg)BEM LSk OdeskzOids d% SES s s O
¢ e yscets dz0o Odzgls Oy j dzdzy . | Ml Odatso dzj dztsy ' & f d2qedts 6 dz'tel
tetsL d3" h jdzdzv o' Ho Odz' o, O IOSCtsy dzgO® LOatsHd L jCC
ftsdz sodn tetsB8IsOR zOB tstc Ols 5 tc dzd n odf tosB lzo Odada -
HeLosdzddzs L Of o sdzko Olsqd toj Csdj dgh Oy’ HdzW ©flsd

s izt UBomdes ols dztse " v, totsL Cted o dz' f stetsH 1 dzO0dz' o My
sy’ dz§ O.

INFLUENCE OF LITHOLOGICAL ANALYSIS OF OVERBURDEN
ROCKS ON THE DEVELOPMENT OF THE BILANIVSKE IRON ORE
DEPOSIT

M. Yu. Saakyan
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This article examines the importance of lithological analysis in planning@amducting opetpit

mining operations at the Bilanivske iron ore deposit. The characteristics of overburden strata are
presented, their physicatechanical properties and behavior under mining loads are analyzed. The
influence of lithological structure oquarry configuration, dump placement, and environmental
safety measures is established. The study is based on field work, laboratory tests, and mathematical
modeling, which enabled the development of recommendations for optimizing mining development.
Keywads: lithology, overburden rocks, Bilanivske deposit, iron ores, geotechnical assessment.
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COMPARATIVE CHARACTERISTICS OF ELUVIAL DEPOSITS OF
THE TROSTIANETS AN D SOUTHERN SECTOR OF THE MEZHYRICH
ILMENITE DEPOSIT
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This study presents a comparative analysis of eluvial deposits from the Trostianytsia and Southern
sector of the Mezhyrich ilmenite deposits. Differences in productive layer thicknesssigein
distribution, and ilmenite content were identified. The resétp refine the prospects for industrial
development of these deposits.
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ORE CHARACTERISTICS OF THE VALK Y-HAT SKIVK A ILMENITE
DEPOSIT

O. A. Ganzha
PhD (Geolog)
K. M. Starodubets
PhD (Geolog)
Institute of Geologicabciences of the NASf Ukraing 55-b, O. Honchara Str., Kyiv, 01601
Ye.S. Lunov
PhD (Geolog)
I. M. Lunova
PhD (Geology)
M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore FormationAB®f Ukraine,
34, Acad. Palladin Ave., Kyiv, 03142

Valky-Hatskvka ilmenite deposit is confined to the planar kaolin weathering crust and Middle
Jurassic, Lower Cretaceous and Paleogdé®egene sedimentary deposits. The features of the
distribution ofilmenite in the sedimentary cover and in the weathering crust of the deposit have
been studied. It was found that the average values of the thickness and average concentration of
ilmenite are greater for the sedimentary part of the deposit.
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Keywords: Valky-Hatskvka deposit, ilmenite, ore characteristics, sedimentary cover, weathering
crust.
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MOBILE FORMS OF HEAVY METALS IN SOIL DE POSITS
CONTAMINATED AS A RESULT OF COMBAT OPERATIONS
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The work investigated the soitdé the combat zonef Bucha andDkhtyrkacities The gross content
of trace elements, as well as their mobile forms, was determined. The average gross content of
heavy metals in the soils of the studied territories exceeds the natural geochemical background. The
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average values of the meentrations of mobile forms for all elememtsthe soil sampl®f Bucha

and Okhtyrka are below the maximum permissible concentrations (MPC), but exceed the
background indicators.

Keyworlds:soils, heavy metals, mobile forms.
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STATISTICAL CORRECTION OF NEAR -SURFACE DISTORTIONS FOR
INCREASING THE RELIABILITY OF SEISMIC DATA INTERPRETATION
USING MACHINE LEARNING

O. V. Piskunov
PhD student
O. K. Tiapkin
Doctor of GeologicalSciencesProfessor
Dnipro Universityof Technology49005, DniproD. Yavornytskoho avel9

The reliability of ML tools for seismic interpretation is fundamentally limited by input data quality,
which is often degraded by distortiofisom the neasurface (UPGS). This paper presents a
statistical method to characterize and correct for these distortions by decomposing seismic
amplitudes. The accuracy of this technique is validated on a synthetic model, confirming its ability
to quantify nearsurface properties. We then use a congaxare Long ShoiTerm Memory

(LSTM) network as a case study, demonstrating that such tools can achieve accurate interpretations
on clean, geologically complex data. We conclude that a hybrid workflow, whleost, physics

data conditioning precedes -Ahsed analysis, is a prerequisite for enabling the successful
application of machine learning in reabrld seismic exploration
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Keywords statistical processing, deep learning, geological interpretation ohisedata, neural
networks, seismic data processing

| dzsB Odz' dzO dzj sB~ ' Hdg fls: z LOBJ L Jud
tej MzteMOd3d HtosHBSO Y IZz* Blzlsd fMmilsd i3zdzsdz H dzw
Gjtdztseg' yYydes MC ZOHdz' hdr Edktses Orn. | '3 nubdagfMis
HOdzd~r oddzdC O fslstcjBO o fjtejHBsodm ©Ooals
Hstf sdiisclilsd CipW]eHdodk 29 O Istsydz 2 " odzls
cotedL sdzls’ 9. [ jltsHd hlkzydesets " dalsj dzj Slslz (
CtetslsC syOfmdatss O Btk sEL STM) 2 cls@zdz'L. &3
Hi Bsdemistelze Is! fslsjdzy Oz Hdzvw MstekzCIsktodets®
Odzj "7 ftwOCIsdydzej LOMistsMizeo Odzdz? MIsd < O Is

[Hdz ‘% L ftesedjd wS HA& kLOHdY' 2dt’
L dzOy ddg o il jsdzdzy M d 6 dzO ozlz, 9d¢ dzd ¢ Ddzj tc A de'd tff ¥
YyoOmlsddats ¢ jdsd’ ydsets tsite' Lz (Jyt) [z
LOtedBSd yOMmMkz ftditHbk (MsOdSO) * od&
M slsotstcj dgdzg? Wstced3dd roddz ,h 8'ts tB t&tdBdCsd]. ydz]"
ftscg' tehkzs Is! we' fyls! Md 23" ydetse s L 5B tcOY |
9 ' HBJdo®Omdntsdzls 9, dz2O wWCE MfdtOsls: Mw B C
ltej HMIsOo dzj dets HEsMdz' H Y j dadgw oHEME 820 dzj dzts
tcOnr oz’ f todglinjsTsfipls,o Rz ' dals j ef tej sOY" °~ @ ts
i Slsdods Mls! dgO@ MmMddelsjIsdydedrs HOdedrn, 1O
dzd ¢ O Is i H Yyofm L OMmlssmize Odadz” . v O¢"

dJCIsOd3 dzj Sstedcetso Odzd mn MY s5ls otdgjtey ddz’ dzdlc  dzAit
Mists My ted yd dzd dz' lyt. [ dzw odt’ hj dadzw
| s dzmsteclz @B My s’ B nOtOCIsjtedmisd ¢ d t
OlsdMmisdydets™ HiSBsBRBYIBSLdY = Mj2Md3 yded~ C

sOCtsets CtesClkz ' HCBIt®IEE A dfEY ‘ § "oHd fd jo di
B Ctsedts tsBytsets ftosyj Mz dO tshmdtses ' Zz w.

1" He' H ftjHMsOodzjdzd?2 £ Hoeta yYOMmilsd dzOn
BjlstsH Hdzw "ROwLOSIsjtedMmisdSd ftodftsojtondsj od
[ tczc O YOfisg ez Is Oo dzj dzdets * o H tisfgds gk dy jdizks LS
BsH j dz' we¢ ftcedS dzOH Hd&zW HJ BsdeMlstceOyY" ¢t
‘s jteftejlsOy'E LO HBYtSBsEtsE z w.

1 Of otstf sdetseo Odzed?2 MisOlsdmilsdyded?2 d&EjIstsH HdAz
JVWVJQIS ) BOLEZ' Is+ mw dzO W' L dydets dsiz Is AHtED] dz
L Ot ' lsteso Odzgsets  Mj2Mds udsses LOfdhe
tofsL H'dZ"E)OdZC{" WOCIstste' o, o Cdzs yOrE yd Jjdzj te
LBEZHY J dzdzv, O ISGQIS>1 fodfseojterndz 94 LGEOMOOC
h ts u’tGJHfr]lsOSdZW‘ 1yt (@i ®HL tdS Q & dzd( e
L Otej ' Mls tc ts 9 OAllrds Hdgf Gire Asttiz@ l&zd

V,
1 "1 7 T La

74
couYquw }t [JaffR JwWLRY[W QB daguplstsdf OHO[ ROR[S] -



Hj Vi, tls@ ftej Hipls Oo dzw 5 Is ¢ " dzlsj tco Odzt dzz h e dH G
(TWT) 1O jJWJjClsdoeodzd?2 FEkasg W' QuelZ dels HLctOp QHdddi:

Aw W' LdudzO dstsH| dz' offstidsOL Wi Wi Jf s 30 e
fJtehsyjteesoad?2 IsO o dzdzded? of dzde dzO ¢°
JWitSilsd, Bs H § dz¥ Aj(l3s dz¥O d3tf 82]jlIdeCly HAfte dj WO Yyots B Iz Is 15
dzj L Odzj ydzd r SR tsdzj dzls* o
Ai;(t) = Ag* Bixj (1) * G;(8) * D; () * Ergna (2)

2

L d&3' dzdz' ftcj HiNIsOo dzAy Is' ¢ &zPr diExZIBY, | d4j t&
HQ) J to Jj d2Q@ S (s d D)Yf tolsf@ dz@ P O HEats) 0. d 27z dwizRdts ©
od SO tLo' WL Odedz MdMmilsj B dz' dz' 2 ¢
d

H

J

i

“GIW
g- 173 (B‘Q,
N‘IN’@

H' dzdIsd So@f sdzf @sidazg f BesO WO H ° 2 d
dzdro I EEOS Ouzg Az J] vy kE Ctyds 2 Itsyy
Bs dzm Istin@y "W Cas@pfsdzd eH Odzd »n, o&Bd -9 dC s
(DtS.'TMIsJQIsIztGIz dzj 2 tots dzdzts B3 tod ",
sO¢dr wWC Mmj2Md3 ydz stcOMm(d . [ dzts 9 ¢
d, wWCO sBtesBdzv* w¢ {flsydkz Mmj2 mHd
| o] H dz'sstslZls | S EBRAR HBL o tsdzv ’ di3tsH § dz' )
g
ls

O G =+
1100 07 ==
&R_—ﬁqx W - -
2T FREN O
=

:u:-,@:l:lx

CstedL cdsOd des’ BjL Y jto] oo detsfyls’

O~ © T -
©8

Ig—TICrhows@

. 30“"
,c

dL 59 Odzats’ dzldsjCe fHids|tf I45@F] "X dats

fmis' MO IsHd-Edtrdiz@dzgitc j © ° 64 dzO dzO Md d
d §O0LOB) seodd I v (-] dylyhigsd dds’ { ¢t
Mddals j sdydes® BtsHjdz' ftetslsd totsL tcO~R
wdzMmis telfg ‘Is,sHh sy j R OwOCIsjtedL 2o Olsd
dzZOH " 2 dzd 2 ' deflstclzd3j dzgls Hdzv ' HGEBIST
sOdMmlsdyded?2 StsjWw' y' ‘' dzgs * 90dz Hdzd B

N =0
-<m~%[7;-<
BOFGHT
"FEe&

—

¥
8

—_

()
(R =03550] r i
6

\

ceiver Coefficient (d_j)
0

Calculated Rex

60
e UPGS Two-Way Time (ms)

tdfm. M dzsketsi) s §tste’ o dzs ° U inisf] diidiz | Is dbg dzt] dzlz d3th
tcsLORBoOdedds St Wdf y' @ delstsdys f ted 2 dc30YC

75
couYquw }t [JaffR JwWLRY[W QB daguplstsdf OHO[ ROR[S] -



[ BH j dz! ftecd L OMistsMmizo Odzdz 20 c¢cuydfmisdr e
ftcOys L HBMISOIsdz s Issydz Mmise Emy b dzts
Aj HtojHMlsOs dzv° Myl kO’ 2, CHig dexfdz! Wz Mis ' [ +
iWiClsdoedz Mmis! IsO¢ ts° BsH j dz Bsy § Blzlsd
dzj SstcdetsoOdzdr Htoditse jterndzj odr MY tslse Stej o
BjLYjtjtoads Mis! Mmj2Mdz’ ydeds H Odzd = .

it dMm 2. tfdLikzdz IsOIsd tetsBBlsd d3tsH j dz HLGEAEJME dzO yc

Ad " HCtoj fiypdzs ° L' WLtsGC 'Yy HotsdzkO yYOf
1 dMsCO jWjSkdeods Mis! MmMsOkdMmsdudesets o&j Istst
By 2ls! ftcdLojMmMlsd HKS LBTtSH CdzMmistelz o34 dzls Iz
C'dz €' Mdets sy’ dzj d3° . Cs@®RHEHEZ o ORE tds@L  f ts
fslsjdzy” 2dzes Ctwdlsdydzddz W OSCIststetsdyz H dzw L OB
Cdemistclz d3j dzls ' 9, ftsH' Bdedm HB y' ‘"’ LSTM, F
G' BtoedH dzd 2 tetsB syYd 2 ftosyj M ‘ 9 O dzd o d d3
ftoesHEBISHlsr &sHjd d2O0 " HjOd dzgder Mddzlsj Isd-
tcj Odzz dzgdr L OoHOd ttsLe' HECd twsHtsadh olkzcdzj

[ Istcd 3O dz' dz0 &3 q tcJLEzdz sOIsd ' HCtej fydzs
" delsjteftej lsOYy” T dzg@ tsfMdzgse’ zw 9" H WwWCMmIs'
Cdg C fls@ar) y dzs° LSTM Blkzdzs ftetsH j didtsdzmistotso O«
ftcOys 8 Is &ZO0 c¢cydmlsdr e Mddzlsj Isd ydzd = - H O dac
L Odzj % dzd 2 nOtcOCIsj to tctsB d Is oA otcOL dzd o ¢
LEMmiste’ yoOslIs: Mw o tc] Odz! dzgdr @REEREtcOr MmJ 2 MAt

ltcjHMIsOoa dzj dzgd?2 MilsOIsd mls d ydzed 2 dB3j IstsH H dz
sy &S d BHdsets L ° L dzOy dzd & j e dp'tety 'dz W@ ls dffiyl
(lvyt). r1dzv Ekfmf "hdsets SO dzOH ' 2 desets o ff tefs

76
ceuYauw Yt [ SR JwWilRYJW (TG dadd)istsdf OHOf 2HLIS] .



fj 2 Md3 ydz' 2 tetsL o ‘davmH Ols'di wdzj MiQdEHIstc 8 dzg  to
fslste' Bjdz 6" BtodHdz?2 tetsBtoyd?2 ftesyj M, HJ

ftoj HiNsOo dzj 2@ MlsOIdMisdyudz® Ctstej Sy W H W

HOdzd - .

lrtrfws JrRs{tRBUOGLVRM [ 71 []

1.} " S kdetso [ . 1., degwef Chijlsdz [o.dsC.Stoff iy Odzdz? 3 ISSH ' @
el j ety lsOY’ T jdzj d3j dElst & G | 5dzis G updpsOifsiz’ to LS BLC
' odzdus’ Ccijtase’’ kO Eitjitdss’ [ Qljdd Oazd

ro 1A 114w 1617 veO dzd, 2024. w. 90
2. Tiapkin O.K., Onyshchenko S.A., Piskunov O.V. Engineeguoglogical research of the upper
part of geological section using seismic d&@eofizychnyi Zhurnal025. 47(2). P. 15055

77
couYquw }t [JaffR JwWLRY[W QB daguplstsdf OHO[ ROR[S] -



L $528+550.837+553.98
yosuv ot frd1rorverd semy ffLLwe JatdLas
gUW Vol RS Iwm Ay wfswl: r1vfPspPoRrRL1C
rwfcirds wy 1Twtoéfwroéofr

[.¢. cCddylz¢
HSC stste -0k jJqBAIS d ydzd 7 dzOk S
wehmlsdskzls §tedC &zOHddrn fsBdj & jSsdEse' *, ¢
wf . stteyOec "' dz
HESC sste -BOR jJqBAS d ydzed & dzOE S
wdzmisdlszls ¢y sWi.' L «fl€ &fB ¢ ldlg .Odz@imNd ¢ 10

1 ©9 J HJ dzts tdsiBLiidsdg MisjOdsdgw o toj SsedesmMydiclzo Odz' dzts 3z

f' tcOiRoH @B dzgd =~ tc.j ¢ tsEHADEH jmde" IskSC MY j ted d&3j dgls Odz! dz' H
MisOtcsH O9 dz' f' tcORB Hd o tc' LLddg R0 J g ¢ 'ots dz@yg Xy QArj d3dz
okzdz¢ Odzg' ydedr St dzj CM' o s wWCdrn ftodtosHdzd? o ftsSH
fsh Z2COR MCkfyjd otHd tO2dd ttsL B M jddy ' 6O
sz ytseo " MzBKOHd, otHjde , BOLOdz IsdL dau o sdad 2 W

FREQUENCY-RESONANCE TECHNOLOGY OF SATELLITE AND PHOTO
IMAGES PROCESSING: RESULTS OF SITES WITH PYRAMIDS
INVESTIGATION

M. A. Yakymchuk
Doctor of physical and mathematical sciences
Institute of Applied Problems of Ecology, Geophysics and Geaoistey, Kyiv
I. M. Korchagin
Doctor of physical and mathematical sciences
Institute of Geophysics of Ukraine National Academy of Science, Kyiv, Ukraine

The results of the reconnaissance survey of local areas with pyramids in different regions of the
world are presented. Experimental studies show that ancient pyramids in different regions of the
globe are located within basalt volcanic complexes through which natural hydrogen migrates into
the atmosphere above the planet. When searching for hydrogen aattons,llthe areas where the
pyramids are located deserve attention.

Keywords:pyramids, hydrogen, basalts, red phosphorus, photo processing.
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resonance technologies for solvistguctural and exploration geological problems. LAP Lambert
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Ancient Pyramids around the World
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HYDROCARBON FLUIDS | N LOCAL STRUCTURES OF THE
CONTINENTAL MARGINS OF EAST ANTARCTICA ( BY FR SCANS
DATA)

M. A. Yakimchuk
Doctor of Physics and Mathemati§siences, Professgrakymchuk@gmail.com Institute of
Applied Problems of Ecology, Geophysics and Geochemistry, Kiev
V. D. Solovyoy
Candidate of Geologly Min. of Sciencesvalera@igph.kiev.ua

Institute of Geophsics Sciences NAS of Ukraine

|. M. Korchagin,
Doctor of Physics and MathematiSsiences, Professdworchagin.i.n.@gmail.com
Institute of Geophysics Sciences NAS of Ukraine

Local remote frequencykesonancé€FR) scanning has beeronducted for sompoints within the

seas of the eastern continental margin of Antarctoa.the first time, data have been obtained
using FR methods foareas with potential for deep hydrocarbohwbile FR technology for
processig and decoding satellite imagemables block remote exploration, allowing for the
selection ofthe most promising areas for further detailed exploration using traditional geophysical
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methods.These new data can help assess the impact ofs#eepactorson existing forecast
estimates of potentially oil and ghsaring basins in the region and confirm the existence of oil and
gas accumulations within the structures (Davis SB&rville Sea) of the continental margin of
East Antarctica.

Keywords: mobile technologies, deep hydrocarbons, hydrogen, East Antarctica, Davis Sea,
MawsonDurville Sea
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ON THE ISSUE OF THE INFLUENCE OF THE NEOTECTONIC STATE OF
THE GEOLOGICAL ENVIRONMENT OF THE KRYVBAS TERRITORY ON
THE PROCESSES OF TECHNOGENIC FLOODING

S. O. Yaremiy
National Technical University "Dnipro Polytechnic", Dnipro, Ukraine

The influence of neotectonic movements and the fault structure of Kryvbas omottesges of
manmade flooding has been investigated. Repeated geophysical observations using the VES
method showed a decrease in the specific resistance of rocks, indicating an increase in moisture and
the penetration of mineralised waters into aquiferee Treation of a regional geophysical
monitoring system to reduce geoological risks is proposed.

Keywords:Kryvbas, neotectonics, faults, flooding, geophysical monitoring, mineralised waters.
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Activation of gas migration to the surface occurs during the development of coal seams and is most
often recorded on the surface in areas of tectonic disturbances (if these areoundengrkings),

in places where coal seams are mined (if these are open pits) and in coal dumps.

Keywords:coal basins, gas migration, tectonic disturbances
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On the territory of Ukraine, all known genetic types of doedring, oHgasbearing and oikhale
deposits in the age range of their formation from the beginning of the Carboniferous to the
Neogene, as well as anthropogenic peatlands, are eepeds Geological material allows us to
determine the influence of endogenous factors on the organogenic sedimentary and lithogenesis of
carbonaceous formations of the sedimentary stratum of the southwest of the East European
Platform.
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GEOLOGICAL STRUCTURE OF THE AUTOCHTHONOUS SURFACE OF
THE UKRAINIAN CARPATHIANS NEAR THE BORDER WITH POLAND

T. V. Kalinii
Assistant

V. G. Omelchenko
Candidate of Geological Sciences
Ivano-Frankivsk National Techical University of Oil and Gas

The report examines the peculiarity of the geological structure of the autochthonous surface of the
Carpathians in the transborder zone with the Republic of Poland. The geological model created by
the authos indicates the complex geological structure of the territory and its high prospects in terms
of oil and gas.

Keywordsfield, oil, gas, platform.
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DEEP STRUCTURE PECULIARITIES OF LOCAL SITES WITH CROP
CIRCLES IN DIFFERENT REGIONS

I. M. Korchagin
Doctor of physical and mathematical sciences
Institute of Geophysics of Ukraine National Academy of Science, Kyiv, Ukraine,
M. A. Yakymchuk
Doctor of physical and mhématical sciences
Institute of Applied Problems of Ecology, Geophysics and Geochemistry, Kyiv

The results of additional testing of frequesregonance methods of satellite and photo images
processing in areas with crop circles in different regions efwbrld are presented. Practically
within all circles, signals at the frequencies of hydrogen and basalts have registered by instrumental
measurements. When searching for natural hydrogen accumulations, it is advisable to pay attention
to zones and locareas with crop circles in different regions of the globe.

Keywords Australia, crop circles, basalts, hydrogen, dimacspecting methods.
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OILAND GAS BEARINGS OF THE KROSNO ZONE OF UKRAINE

O. M. Ostash
aspirant
V. G. Omelchenko
Candidate of Geological Sciences
Ivano-Frankivsk National Technical University of Oil at&hs
The prospects for the discovery of industrial oil and gas deposits in the Krosno zone on the territory
of Ukraine are confirmed by the receipt of Aadustrial hydrocarbon inflows in a number of wells
drilled near established structural objects. Tégort presents the results of the analysis of well
drilling data in the research area.
Keywords well, oil, gas, structure.
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ENVIR ONMENTAL AND LEGAL PROBLEMS OF
TECHNOGENICALLY LOADED REGIONS
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COMPARATIVE ANALYSIS OF THE DISTRIBUTION OF RARE
EARTH ELEMENTS IN SO LID WASTE FROM TPP

Y. V. Antipovych
Candidate of Geological Sciences
M.S. Poliakov Institute of Geotechnical Mechanics of the NAS of Ukraine

The study presss the results of an analysis of rare earth element (REE) distribution in slag samples
from the Prydniprovska Thermal Power Plant. It was found that anthracite slag is characterized by a
higher total REE content and less pronounced fractionation, whectifids it as a more promising
technogenic source of rare earth elements.

Keywords slag, bituminous coal, anthracite, rare earth elements.
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IMPACT OF THE COAL MINING INDUSTRY ON THE ENVIRONMENT

D. M. Golovchenkd, A. O. Nikitina 13, E. I. Skopychenkd, D. Vakovsk?,
S. M. Ozirskat
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of Ukraine", Kyiv, 34 a, A. Vernadsky Blvd.
2Technical University, Bulgaria, Sofia
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Anthropogenic impact on the geological environment, in connection with the development of
minerals, can be directed at its various components: rock massif, soils, groundwater, gas component
and, as a whole, on the lithosphere. The maxiraothropogenic load due to the high development

of the mining industry and the formation of technogenic landscapes is observed within the Donetsk
and Lviw+Volyn coal basins and the Dnieper brown coal basin.

Keywords ecology of coamining regions, envirament, coal basins
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CURRENT GEOECOLOGICAL STATE OF THE KRYVORYZH IRON -ORE
BASIN
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The article analyzes the current geoecological stateedftivyi Rih Irontore Basin. It is shown

that many years of mining and processing of iron ores have led to irreversible natural processes,
such as changes in the natural landscape, the formation of new landforms, changes in the
hydrogeological and hydrolagal regimes of groundwater and surface waters, significant flooding
of territories, and pollution of the Quaternary aquifer.

Keywords:Kryvyi Rih iron ore basin, natural landscape, new landforms
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ASSESSMENT OF TRACE ELEMENTS DISTRIBUTION IN WATER
BODIES OF THE DARNYTSKYI DISTRICT, KYIV

T. O. Koshliakova
Doctor of Geology
K. V. Vovk
Candidate of Geological Sciences

O. V. Deriuhina

O. P. Loktionova
M. P. Semenenko Institute of geochemistry, mineralogy and ore formationNétiomal Academy
of Sciences of Ukraine

The results of the study of the general chemical and trace element composition of surface and
groundwater of the Darnytskyi district of Kyiv are presented. The influence of anthropogenic
factors on the concentratioof heavy metals in water is established and local exceedances of
standards are revealed, which indicates an increased ecological load on the territory.
Keywords:groundwater, surface water, trace elements, heavy metals, ecological state.
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ON THE IMPACT OF THE MINING INDUSTRY ON NATURAL WATER
RESOURCES AND THE ENVIRONMENT

w Kolodiy
Canddate of geological sciences

O. Savchak
Candidate of geological sciences
Institute of Geology & Geochemistry of Combustible Minerals of NASU

Mining operations have a significant impact on the natural environment. This is especially true for
formation and sdace waters. Mine waters of coal enterprises are perhaps the most significant of
these factors. Polluted formation waters from productive coal seams negatively affect groundwater
used for drinking water supply, with which they have a hydraulic conneititime rocks. Mine
drainage waters and waters of enrichment plants intensively pollute surface water bodies. As a
result of these processes, the content of sulfates and chlorides in natural waters increases, their
microcomponent composition, pH and Eh \esuchange, and mineralization increases. All this
poses a threat not only to the environment, but also to human life.

Keywords:mining industry, natural resources, environment.
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Htsf so dzgj dzdzv "~ Rde' s° toj Mkztemdes™ B OL .

sdzt ytse "¢ MdgsarPhigzo d, ydtoCtsdz 2, f)sitdstilyg’ cH' yyjdd@zwin d to

APPLICATION OF THE LATEST TECHNOLOGIES AND APPROACHES
TO EXPAND THE RESOURCE BASE OF STRATEGIC MINERALS (USING
THE EXAMPLE OF VELYKA VYSKOVSKA SQUARE, THE SOUTHERN
PART OF THE KORSUN-NOVOMYRHOROD PLATOON)

Yu. V. Kroshko

PhD (Geology)
Institute of Geological Sciences of the National Academy of Sciences of Ukraine,
55b, Olesia Honchara St., Kyiv, Ukraine, 01601

Ukraine's desire to join the European Union and join the economic and resource tdbootoies
imposes obligations on the state in many sectors of industry, production, and extFatawing

the signing of the agreement on joint control and extraction of strategic minerals, our developments
must increase national production and magh hnternational standards in the fields of mineral
extraction, safety and environmental protection. Zirconium resources, which are included in the list
of critical and strategic raw materials in Ukraine, are widespread in its subsoil, and at the game tim
require expansion and replenishment of their resource base.

Keywords complex manifestations, zirconium, strategic raw materials, GIS research.
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GEOLOGICAL AND TECHNOLOGICAL -ECOLOGICAL PROBLEMS
OF GAS PRODUCTION FROM LOW -PERMEABILITY RESERVOIRS OF
THE SILURIAN AND CAMBRIAN OF VOLYN -PODILLIA

Ja. Lazaruk,
Doctor of Geological Sciences

H. Hryvnyak, S. Harasym
Institute of Geologynd Geochemistry of Combustible Minerals of the NAS of Ukraine,
79060, Lviv, 3a Naukova st.

The reserves and status of gas production frompemneability reservoir rocks in the world are
briefly described. The resource potential of the predicted uechiomal gas deposits of the Oleska
area in western Ukraine and the likely ways of its development are shown. The main factors of
negative impact on the environment are assessed and the likely environmental problems of
industrial shale gas production ademtified.

Keywords:shale gas, resources, hydraulic fracturing, production, ecology
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ON ENHANCING THE LEGAL FRAMEWORK FOR FIRE SAFETY IN
COAL MINES

S.P.Minieiev
Doctor of Technical ScienceRrofessor
D. M. Pymonenko
Candidate of Technical Sciendg®h.D)
Institute of Geotechnical Mechanics named by N. Poljakov of National Academy of Sciences of
Ukraine, 49005Dnipro, Simferopolska str., 2a, Ukraine

The paper examines the regulatory framdwgoverning the organization of fire suppression
activities in coal mine workings. The analysis demonstrates that the current normative documents
do not provide sufficient mechanisms to ensure the effective containment of underground fires.
Within the conext of developing integrated fire protection systems as potential technical solutions,
particular attention is given to the applicat
Keywords:underground fire, firebreak, water curtain, regulatoayrfework.
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MONITORING OF THE IMPACT ON THE ENVIRONMENT DURING
THE DEVELOPMENT OF LIQUID AND GASEOUS HYDROCARBON
FIELDS

Nat adira
Candidate of Geological Sciences
"NAK "NADRA UKRAINE" "UKRAINIAN GEOLOGICAL SCIENTIFIC AND
PRODUCTION CENTER", Poltava, Ukraine

Kremena Dedelyanova
Dr. Eng.Sciences
SCIENTIFIC AND TECHNICAL UNION FOR MINING, GEOLOGY AND
METALLURGY, Sofia, Bulgaria

When studying the current state of the iemvment within the deposit, it is necessary to take into
account: determining the current state of the natural environment, public health and its social
conditions before the start of any activity; determining the initial level for monitoring current
charges; identifying the impact of technogenic load from the activities of other industrial
enterprises; establishing areas where monitoring work should be carried out.

Keywords environmental protection, hydrocarbon production, integrated impact assessment,
monitoring
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ENVIRONMENTAL IMPACTS OF THE LYSYCHANSK OIL REFINERY:
CURRENT STATE AND REMEDIATION PROSPECTS

l. V. Udalov
Doctor of Geological Screes, Professor
N. V. Mikhalkova
V. N. Karazin Kharkiv National University# Svobody Sq., Kharkiv, 61022

The article considers the environmental outcomes of the operation of the Lysychansk Oil Refinery.
The impact of petroleum products on groundwatemialyzed, with a comparison to similar issues

at another oil refining facility in Ukraine. Possible engineering solutions for the localization and
mitigation of pollutants are considered.

Keywords:petroleum products, pollution, groundwater, engineerimisa®s, military actions.

1OVt jojtesBdy L OoatsHd ‘ flsjdy' 2dets dz
sjhdtscj dedzsets of dzdobk Do ot a2 f
MjtejHsoadh O (11 4). v Jils®Y 1 15 & O dainf dsltcs
Mdeseoddzd HBOL H ji] cBdly HiQWdotdfwia Hdiz ¢ IsL' o to
odlss¢ 9, OoaOt' 2dzdms MdlskzOy"' 2, Zlso tstcj dzdzv
B'dz h dgiBjL{jydsts, ‘de‘dzJIstsOu" ZOW ststf to
Ushqtejdzdzwds o ' HLJj B 2 ¢ dadisfiiz) tc'] WS dik
Cisdse Yydsdkkz MjttjHtsodh' dOnmd HSd kOCEE
Hsfdls! ©tedoa Odzd?2 yoOfm, ©Me"  d ¢d L OBtokHs
sO OCbkdgzdzt 6 Is!' Mw o L tsd2ZO~ otSHEBISde " o. [
o ddv Sk f pwN T sC' e jCMYkkzOkOYy' T
WOCIsd LOBtkzHdz dzdzv ~“tckzdzls' © SO ' WL Jj d3dzd m

14 L9008 yd 0 Isj, hts odtesBdzd yo 0OCIKk
LdzdL d Oy feslsvetsd shlsOdd & HJjMwisdd Is!

157

couYquw }t [JaffR JwWLRY[W QB daguplstsdf OHO[ ROR[S] -



dZ2OMmdz' HECd Iy rdetsGj dedzscts dzOo Odzls Oy j dadzW H dz
OCIskzOdz dzed d3( . stedo OdzO H' Wdz dg' Mis! L O BH Iz
sMjtejHSCEZ dZOWIStsn® 3 Yydesets L OBtlkzH dzj dzdzgv © @G

1 Bedz"HE d&O 6Jjtdtsc' ydf o ts®ls ‘¢ ' B @BE gals,dzts
we ftwdesHdedddd ftesy mOdid, so¢ L d3° dzj dz
Mlsotstcj degs f jtojHERSod Hdzvw Wistedigzo Odzdzy IO
Yy’ dzj dzts, hts 9 ' dzsdi3z  ff tc Q9 s H jzis] ydd@zh Y«
ftosdizdmMdzsg 8O YOG zstgts WCEts™ ontHdI! [ dMdyod
CdeW t dz) st Oyt 2 detscts ¥ d o dzj dzdzv " HL j dgdzd ~ €
ZOW stsf tesHEZSIsd " HOB Is! 2 odcedzwH f dzO o
mMekf yj dedaw oHBIstcde € dn h Otc' o . r 4s®o Yy i g dats
toj ysoddz cdzdBn"N j ©"' H o jtends ftsimdidzyw Is! fi
& Mydoe ' Mis: °  dzO2 H Oo diejhcd dis dasizis dffj o fiftertdspdi at
ZOf tew &3S 2 twkzrk eotH Mftdw’ f' HIsW G zo Odzadegs
fso jton da o sHBdesded 7 L ¢ & tpBLictzdzlsizs & Y d dgP L tidk
cdzdsh ' ocetedLBdzlsd. A MmMlsotstes dsseo d H dzw
ZOW ssf tesHEZCIs" o, hts EZlsotstes 8 Isiil 5 dzBo O WO+
ftosdzgd C O Is! cdzdBbh j .

l tesOdzOdz' L ts9 Odzts, hts MW stcditso Odzf B H digjfipigdayj
sntsf dzs ° dzj dzdhj bjtedlste' ¥ [ dMmdyOdzm' €5
ltcOrsokzs yd IstcdoOdzd?2  jto' SH Isjrndets@j dedatsc
L &zOydzz cdzd B d dzgz  f tetsded € dzj dzdzv dzOW ISiRfOtc =g 2°C |
B' dzt hj), Bsy dzO0 i Idsatgjdidzre YOpd®' s d i) Isf @ t5° Is ©
ofdzdez, hts MsOdzsodls! Mjw2Ldzz L OGctetsL z H

1l tetso j HJ dzO lsu‘szO Z3OIsj to' Odz' o Hisfpdz' H:
f sH' Bdz Mlis: j Sdztse ' ydzd mMdlskzOy"' 2 L Wt
ZOW Istsf @S ¥ 5 MsmMsjte' cOdzdm: * dO ° dgh
LSO dzd . 1 sCOLtsaddy S‘.dzOHBd3 ‘ stcj dzj d
[ dfd yOdsi’ Ct5dilz, dzOdzjy dls! HES dOW sty jt6j tetsB
1 J tesBGCd (SOljceBte" W ) ls@lsﬂz@ﬁs@@lsj,’sizﬁfdzfzﬁ
"Hdzs OdzOdz' L Iz HHsGndda] ~H oy tfilaff jstcRHigE ddykz y! € ts
L OMistsMmise Odztsls j 2z’ Sylizd = dexfej dejjtelelzts N s
h jdedzs o dzdolz dzO 11 w. Aj HBLOGSEY' 9
&zOH WwWGC dHsBd'd HEBEBIEESmME L O-tH 9 L
stste' © o ©O2td [ dMdyuoOdm: Stsets 11 .
dzd dzts, h ts 9 J ) fjteh"’ Hj Mwisd dz' |
dzykzy! ¢sets 111 dO Isjtedlsste’ ~ ff totsd3Zd3C
d

"1

e @
e =l < 53

S0 ngeonNgdas

ZOW st o ZYlHZ o st B8 tsl2.dz' P dzyddnls L
| dz &0 BCtjdBdn H' &v kL On fsBBO2HO
Yy' dz dzd?2 R OwOCIsjtc L OBtolzH dzj dadz” . U s o
dzj ¢ dzsCOdzr dzdrm L ORBSH' 98 d&zO to' L dedg® H'
CotodL BdZs O dgsets f jtoj a5 h jdede o' HS R obkg
yomkCsotsets ~ 8 oddzzyj ddz? 'L §' HLj Bozsct

NGOy
Fea g
&

N—H_QL -

158
couYquw }t [JaffR JwWLRY[W QB daguplstsdf OHO[ ROR[S] -



10 tsHd2 2 H'™ dzvw dzy Bzdzs offtctso OHY j dats | dz

f" " HLJdded~r o8BH © ' H ' HCdr OBty ctsH f Sz
h oWt J tcHdzco ddzgze ' 5B &ZOH dzOdzd 2 OcGtcj 6 Olstsd3
H' dwdgdmils] &30 ' dey J dzj edese s L OndMmlskz, s o8¢
Mo jtcHdzsaddz [ 2] .

[y dz¢ 0 dBZOIjte' Odz' o 1]’131;[4&01 Hdz2' = HEBMdz' HY
MdmMBj BO' fHotsW ' dzr dzgd2 o' Hfp' COs yd2 ~0O0LOCIS
ftosH | s dzMistcso Odets =~ jJWjCls c[adz‘fr]lsi: 2 d3j
"dey j dgj tedzsets L OR dMmisk LG)W‘ Ctseo Odats L d3j dzh j
ZOW Istsf esHEZCIs' o . v difdedzY i SO disiayls L ddy I dat

J

90% hts Mo Hydls! ftets L dzOyded? ' 9 j dz

jBdn H' W dzC OR Bhkdzs LOW' Citseo Odets f 59 oz
a‘HHGdszzdz‘ ' H MdMmilsjd3 " deyd dagd edesGts L On d
L dggh 2° Is' M20% ts 10

vO¢d yddetsds, L f§yObSk woetlsd Mmdmlsj
fteOCIdydes fedLifddedlsd ftesmizo Odzdzy W totsdzls
hodHC' Mis! HOMWE OO dzZ40] RBjlbte' 9 hste' ydats
odMmdese € d o kY Gl miEscecticjad S sted ls O dzdz"
B ssHBdse ™ HAv " dhdr "  Hfted' dBBMise dzOW Isk

[ GHOLStSodd o90cGtRBIB WOCkstesd MisOB ' d' L
WistodBzo Odzdz? Hjftejfp' 2des” oz 2C€d, hts Mftedw
F c¢jcHEzaBE ' fiztcj Hiso dh * 1RO G 1o @) dzf jsle®@) ° 7 € s f

i

stoj &3 deykzy’ Ssets 11, Iso stej dedzv Ctolztf dzd ~
OotH d&Bsyj LOBJLYJjydlsd MmMlswelzeo Odzgdz? t' HEC dn
HdzW  tetsL &3 N j dede? sydmdzd = § dfmisd d3,B *° dz' Nis of il
oddzzyj dzdzt L OBtkzHdzt ¥ ydrs tjysoddz 'L " HL J

10 st & deykzy! CsdBz 1 dfwdm’ 2dzz  dz' 2

H
Bjlssit Hdzw  fose jHj dede? (o] BSsdzlsdzd m  tesB ' s

BOC M BOdz! detsec s L dzd ) j dzdz Wfr]diz“ o filpd o dzie a d dgdizd &
Bk 3 On L tsdzd, H] Mftsmlsjtc' cO0dzsmw L B" dzf hj &k
BOCMdBOdz 2@ boddd. Aj fwedLejds HES §' H
o' Hito' Hdas, HEG LishlsOdd ©jLkd lsOlds dzsfi

1 56 dzW Hozls JddpQdzdff2s LHisMe " H dZcC Odz' L Oy~ IO
ste,jd34dzulzuigisd3lz 13V, HtSo j H j dafs HitsYy' dz/ dg
JSMf jtelsdzedr By dzes¢ HdzW tSLEdZVHE ditsy dzd o 5
Isjrde ydedr to' "N jdz2 Hdzv IsjtedIstOE" deyfj didgaf y @ dsf
H' 2. [y’ dzj dzts, hts Mlse tstej dadaW ftotsW ' dz' dad
HijftejMm"  2dedrn dz' 25C fted o' Hfts9 ' Hdesdizsz ¢ |
mMftcdwisd kZsC Odz' L Oy* LOdzdh Cs0 dn f dzv o3
fshdtej dzdz? 5L O BOY ' | Ptc EHzZBBO HHs@dRy S SOC d
OClszOdz" dgddz L BedzwWHE d2gO BdzZdL ! €' Mls! dzO M j

fslssC' o b &OfwYwdkSk ' ySd o' ojthm! Cd2 [
©j Mztem' o, Mt EMC dOHM ' of oo O HIS|j s dEpy -
720 dle]’tGG)uBBulsdyz f Hitd' Bhlss "

159
couYquw }t [JaffR JwWLRY[W QB daguplstsdf OHO[ ROR[S] -



d0SlskzOd dz Mls! oftetso OHy j dedg? * dgy j dzj tedzd 1
G' HtesMW jtod (tydh jdedz" o' H L OBtlzHdzt 8 ydna |
1 1) L dzOydets LtetsmdzO ° mdzw f sh CmH W jdgf , [ 4f
sEil®lskz’ s Mwv k2 dzko Odzdz toj L Jtco Ot o, Istel
M stelzH, hts M ted yddzed dzts dzj Ssdzlstetsdz! ts9 Odz
sStcOHdy' 2dzd s d2OWIsSftesHEZEIS" 9, 2 Ltsdzkz ol
ted yso fudmdw uf dzOm' of L AR JosffBiLadse dr t©J ytse d dz,
ctste’ dedzv, IsSMdydedn Mytsdkz¢, fseodwL Odedn
¢ dzOH dgt ° J Stsdzse ' ydziz MdlskzOy" & sO &l
Bsdz ststed dze Iz, sy & d twdrLd¢ o O f &zOdzzo
slstcd BOdedd? B MsRYJIsste' 8¢ [ dMd yodem! Csets 1}

sO0Cdd3 yddesdz, MEzyomdzO Jj Stsdztse' ydzO MmdlskzcC
9 dL d&zZOYyO’ s mw ' HdzOdzdew 31 2@ gz HSZ*oytsy 5 d
JSMf &z OlsOy* sO offdzdekz o' 2Mfm! Cs0dm H' 2.
s Qddy' W d&oOWkstsftosHEzSIs 8, O 2 € tsdzlstetsdzs
L dzOydets EMSC dzOHdzdIsd o' Hdzso dzj dzdz? ¢ j sdztsé ' yd

l dmMdzsbteBo jHjdzd2 OdzOdz' L JjSEtdztse' ydetsets
fr]za'Huc{IsJ ftets L BJ to] G jdedeirts GLSdzCOiEQBs@ dsls O
s6 ' ydzj mMjtejHtsoadh j . rsmeo" " H oftctso OH
fjtcjtosBdedr "  Hfted' d@iZMlseo OR, L sCtcj BO
dodz Mls! dzsSCOdz L Oy~ kO oddzizyj ddav
Ojdatiz" C Isfiff o degscts o ddzzyj dgdzy ' HEC R dzOW
"dets’ oatetsdzgSC d By j MisOlsd toj Odz fMls
‘B Hdzvw fMmlsOB "' dz' L Oy' °’ J S Bdztse ' ydzats
dz2 &0 fjteh sz jOf' tjSkzdz sdeOy"
WS zOHdzs “ 5! MW o dzdotsds o  2M! Stsod
sdz' 5o Odzets G ts f sh dtej dadaw L OB tolzH dz ¢
Mdzd2 " HR' H HBLoBddI! d& d2 &3 L zo
K 9 0O2tsdz tetsLIsOM zo Odadzy [ d i d YO daf

ss@

-§

qg:H%&QH
SW“—-WEEO"-*"
&N O
N’q[ﬁﬂqg-OBIntﬁﬁ-
GR-Q-UTOUT“—-@-W[H
= R =)
O oO0G @

=S
e

Votlrws ITrRsf{tRevOL LW JwusrfouulRr
1.s OL OdzM 1S idRtc Pi.t5,9 Ou O9fd y' < diRe dztse di' .tc,dztsw O ted.B, O dgfsdzt®o O
dftcOoaydzv y' dzO o ke ' dzdzw o Ed3tseo O o " 2dzd dzO 7t
" HBsESC O A& 2 yj dzlstes ¢ B BOH f)dHPD dzd s ayts ©
,1201M.
QBHH&HHBSW&QﬁEhS‘H Miseo stej dedz? MdMmisj o
dzts ’ ¢ ' HiesMW jtod o' H L OB tcgHaBjddepe” Hids oHCC ek
j dzdzscisB ot dzff © LzOLZ Asd @Y . .6 @Y 83, cdpz S 1 4 2
flsfme " H odSttedMisOdzdzy Ctolkzt dats’ Hjftej M 2
SWBMB‘ tesBtslsd MdMmisj d3d * dey j dzj edzsets L On g
tesHEZSC SO (d2O ftod S zBWls dzQ s EezP2 H @ @Y ff MG
jdzdzse s of dzdolz:. LB ' lcdddX) .HzDP8 jsAzldEy M M.O\ !
Qtsla,@ts&ﬂztsdzcjd)dztg.tg Mdes o dz' -fjcOmdewcd s  totsB dzj dsd 1 |
&3 ils o -dz0O 9lN)jdalsdEs|Gj jdrtzdtr y Qdy dgl? j teiffifis @' tedzd yts™ ¢ 4§
aztsdc'dZzd: S dBOIsjtc' Odz' @ www [ ° X dzOteIsC daird fr) lsAO © |
) 1T 1A 111222 01WCEBB6dd. sd e

N
= R
S

—q_.
"11s5¢.% 11T © ™ 11

N~ ot 11

w

Q. -
géé
&ang_l_ W ~

PEO0OFFG THF-TS
Ba‘aﬁ-nqaﬂn&&m'

N
N QS Oy
oO%. -~
NG I

160
couYquw }t [JaffR JwWLRY[W QB daguplstsdf OHO[ ROR[S] -



1 i3 Mis

ruyg [ s8zJa1 1111 wyoO vi 1l A1 [

s. ¢. 1]jLtkzySCt

JAwyr s¢ 11 [ RIRUIM fy(RIUIRISWIYL v ¢ Y wryrfrr +1ov 4
w. 1. bHpeuyddhsePribhny O,

FSr0f?2a?8¢( tdrdlrlzfJ R @IsUy P S LI b BLV
IR f1uvvssu sfsuvwly 1L JTuvgwf[c 9
w. 1. Jomddz ‘90

g1 RrRIJoovw L] 1wy fw 1 owwlfhr Lo ruif e 14
1. 1l j tegrjwany jipeCCO, 1. [ .

Lrdmwf wyy wofue g mry Ry 11" [cry Jusd yums g u f 1 luy
lovgquwf?2y 1 sfourd ot [ wbse2us100 [{?2[N 18
] . wEdOdhlddz, [ Odzdy! Sd2, 1. |. sk dh.twsem S

Wwe dz0lsdh ddz, ¢. 1. wedOldh ddz

readtfolAwy Yrfrfw sftrR véd wrBefwy) wey
ol [ svu 27
[. 8. stoOdz yke¢, [. ¢. A" cktO

wf?2frrws {1 ferwes? 1T Ltwr tfrstrIv 1 wfcCy

32
[. 8. sBto@®dz nkG kO
wf?2frrwsf1ferweas? P tw tfr1strRIV Twfcy1 36
6. 1. [dOdeSt, [. 1. skt ddvy, S. ¢. [ dzC
[ Bdlstcj dzS s, [ . 1. skd'tkc@®d } . [ Ok dgdidzk &
1o tpI Rt Juduwg[IRs 01 {sdfI 1 RUOM 41
v. 1. [Aatd O, . [. skL' i30dz] dzC s, w J
Je[J1JRIJuvuovw stuvzrR1 8?s{ Wy vt uvsuvuiRrR }Yrtr 45
J. 1. 10d 2yk¢, 1. 1. |1 68fLO&! 500, [ . I
tedffrwyr e surfle ve [Awrsd 101 ¢uwl
LOJRA?S v tHdprowbdslfw [J] ¢ouuvuw 49
[ . w. lsd dizmhdzj dBCjtote 2 U Ca, n 8 HiFtsdds) =lzC t5p . [ .
gl ¢or s ] waewlk wlogvforgfl RM v su 1 WYl rRM Ig[fitu 53
[. 5. w00CVwd
VYRl Jws [ fawyr 4L o1 ¢fuwrv tLrstrRITR
1ofuwy ftorv {4 tdrflrzd 58
6. 1. yYE®OSC, [. 1. [Jtwiyst
P twlycl/?21¢ motdsvrtREURSG [ [ Ol wo[ 21+
lwlrrowvvdw rwfcysr frufretfuiuviol t{rdlrz 62

vsAZauv Wy 1rvl e roufwryr €
[. ¢. L o@mprHEBIN!, |. &. [kd o, w. [
tori1 ¢ motodosuv( t-RASRsWI dBDIER] tLr {1 R20 w 66
w. 1. sktO 9@, b. [ jtessfdOIsiPjuzj oL d
161
couYquw }t [JaffR JwWLRY[W QB daguplstsdf OHO[ ROR[S] -



m{fw hAfadmm [ rovdf wl 1 gtovruovflrRm Juwrs
B[

RM [ WK 70
1 " mMCEdsea, [. s. uvwiC' dz

RHURY1 ¢ s{trsAuwg Tt RYJIprtmyrrl RrRm

Bl Jeovw wovrtlttrvodoAwwy syl WYL RM o

b1 cC 73

PuduRrR Juawurrri1c rwfcids wy Ywtof 78
CSqdmBubdus dztho 2 sastey0Oc ' dz
Irirtlwf A0 PRRA M S Q WY {{ | sUtOY U Ry

oy
1Lt svRT RR( M ondulrdfl ?) 83

N

td
)

—~ ¢ - .
A— O

< -
>

l1rRUGI1 C 1 RrRIU 1
tRuftwwy strRIJOHUL 10

/
{
[
y
w
[
U

t {

1 {

{ J

=] U

1 w

1 Y

[ o. cSddyks, w. [. stteydc' oz
yovu [ L1 o181 ¢ vrmyfJfLwe Jatfi1srR wU
tryv]J

{ ¢

J I

¢ ¢

o {

r

[8)

Ccted di3* 2
J1rwyy J 1] t
4R uv[rmy 1001 87

- C

{110V lofwrryrffO RS YW
I j{ 1 dzjdels! g i @0 cM@itsy T k8 sMDf' ¢ d2

(df {1 wyrw YyrRU1RSR fuwltodAww Joygfrllrrc 93

ljeejd M €O, 1. 6. ["ojdyjoe0O, w.

J rRI (vrdicrirm 3t A auwl 16 Afltfuld
I dur R 96
Qdzd dg' 12, | . [ dBj dz' yj dzl ts

Ji1wyr o {mpfivf@l BfHwi mPourmI fagbop

[ 2219 100
ststey®e ' dz, [ . ¢. cCdBYks

JRIJovovw JJRIRV VLW JUr IR JLsd]?2 VRN

{1 om 103
[MsOyjdef 5 | . [ o3 oz

{107 {1 {fowue?? ssfty up RU R LSt O 108

Y Yrwzlw vie ted )L w--[taedadfforaer Jusr AR [ ey

C - . bddalst s dy

P{twlycl?1rre [0 forfuwfhv  f wf Bwem g t pdr vy
lwrmfrom vprw 111
r. . tdksey@dlis, w. dSsyiqdaj ke [n. ho
IYIRrRL v rflswffc Jovygfrdrrfavovlyfw ¥t Lf 116
J l]. 1EkB'dO, . 8. yBtdtsdese, 1. . 1]
guoy ol RE L J(s{JflwyrRrRE #udy stRIJ[f wy? 119
[. 1. fdSeoadmwLod ykz¢

lwriy{JtJJrvircec vrodV LI Jw It ffRrRuef [T [BOW C8
Vst duwL R 125
vs. . sBhawitseO, s. 1. IS¢, [. 1. r1dt¢t
JAwrso tdr¥frwfo fwstdrfrfrrovwl v 1T 1
fweved srRL IO 131

162
couYquw }t [JaffR JwWLRY[W QB daguplstsdf OHO[ ROR[S] -






