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AHHOTAIIMIA. YTOYHEHBI M HO-HOBOMY OCBE-
IIE€HBl BOIIPOCH TEKTOHUKU U CTparurpaduu MaHa-
BCKOU JMIeH3noHHOU 1uomann (CarapeKoncKuin
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ma OO0 ,Kanapro xopmxua“ (aeiHe ,Kypa beucun
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JIOYHOT'O YeXJIa TEPPUTOPUH YCTAHOBJIEHBI HECKOIBKO
TEKTOHMYECKHUX UYECIIYeB, YTOUHEHBl I'eOMEeTPUA MaHa-
BCKOM NOrpeOeHHON aHTUKJIUHAIU, CTpaTurpadgusa u
JINTOJIOTUA OTJI0KEHUH, B3aUMOOTHOIIEHUE U ITyou-
HA 3QJIETAHNA BBIIEJI€HHBIX CTPATOHOB, 3aKOHOMEPHO-
CTHU pacrpejesieHuA (pauuil ¥ MOIHOCTEMN, 9TO caMoe
IJIABHOE, BBLABJICH OOJIBIION ITOTEHUIHAT HedTeraso-
HOCHOCTHU BEPXHEMEIOBBIX OOpa30BaHUM.

K/JIIOYEBBIE CJIOBA: anTukivnHaIb, CUHK/IH-
Ha/Ib, CTPYKTYPA, TEKTOHUYECKUI Pa3phIB, ceficMuue-
CKUH NpogU/Ib, CKBAKUHA, CTpAaTUrpaduA, reosoru-
4eCcKHUil paspes, CTPATOH, FTOpHaA OPOoJa, CEIUMEHTa-
U,
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SHARIKADZE M., TAVDUMADZE 1.,
SURAMELASHVILI Z., PAATASHVILI R.
GEOLOGICAL CONSTRUCT OF
MANAVI FIELD

ABSTRACT. Manavi license field tectonics and
stratigraphy matters are presented in the form of
confirmed and partly, updated information. Large
geological and geophysical and drilling activities
performed lately by CanArgo Georgia LTD (current
“Kura Basin Operating Company” LLC) proved the
presence of several tectonic scales in the sedimentary
formations, verified the geometry of the buried Manavi
anticline, bio- and lithostratigraphy, interrelation of
strata and intervals of their locations, distribution of
facies and regularity of thickness distribution, and
more importantly —identified great oil-and-gas bearing
potential of the Upper Cretaceous formations.

KEY WORDS:
tectonic fault, seismic line, well, stratigraphy, geological

anticline, syncline, structure,

X-section, strata, rocks, sedimentation.
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TEJOPAJ3E 1. JI.
UH;KUHEPHO-TEOJIOTUYECKHUE
OCOBEHHOCTHU BACCEMHA PEKH APATBU

30OHMYIMEma 070 B50640bGm-ggerem-

AHHOTAIIYA. B craThe paccMaTpUBAETCA Te-
orpaguyueckoe ONMcaHue OaccelHa Aparsu, reoso-
I'MYECKOE CTPOEHUE, reoMOpP(OJIOrnIeCKHe U TEKTO-
HUYeCcKHe ycaoBuA. VX cBA3b ¢ popMUpOBaHUEM ITPO-
CECCOB 9K30T€HOJMHAMMEKM (CeJIel, OIOJI3HEN, 3aBal,
0OBaIBI, 9pO3UA OOKOBaAsA, 9po3uA IIydnHHasA). OauH
U3 CAMBIX H3BECTHBIX B MHPE COBPEMEHHBIX CTATUCTH-
YEeCKMX METO/OB IOCTpoeHuA ['eoonacrHocTu kapr u
IIPOTUBO 9K30I'€HO IUHAMHYECKU COOPYKEHHH.

K/IIOYEBBIE CJIOBA: reorpadus, reomopgo-
JIOrUsA, TEKTOHUKA, MH;KUHEPHO-TE€O/IOTUA, 9K30T €011~
HaMMKa, COCTAB/I€HUE, F€OONIACTHOCTU KAPT U IIPOTH-
BO 9K30I'€HOIMHAMHYECKU COOPYKEHHIH

Jakub Rohac, Jan Novotny, Dagmar Kasperakova, Michal
Vanecek, Mirko Vanecek, Hana Semikova, Pavel Bily,
Petr Novak, Jarmila Skalova, Lubomir Kelnar, Jana
Michalkova, Marika Bokeria, Jiri Zaruba. Evaluation of
landslide susceptibility in the mountainous parts of Georgia
on the example of endangered settlements, international
roads and energy conduits in Dusheti Municipality 2017.
65 p.

TEDORADZE D.
THE ENGINEERING- GEOLOGICAL FEATURES
OF THE ARAGVI RIVER BASIN

ABSTRACT. The article discusses geographical
description of Aragvi Basin, Geological structure,
Geomorphological and Tectonic conditions. Their
conection to forming the processes of Exogenodinamic
(Landslade, Mudflow, Rockfall, Weathering) making
one of the world’s most famous modern Statistical
methods of drawing geohazard maps and Preventive
measure.

KEY WORDS: Geography, geomorphology,
tectonic, engineering-geology, exogeniodynamics,
geohazard maps and Preventive measure, anti-erosion
and anti-landslide measures
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MAYAUJ3E T. JI., IOBGKAHU/I3ET. 3.,
TABEJIUIIBWIM A. JI., POBAKHU/I3E JI. P.
O CTPATETMYECKOM HAIIPABJIEHUH
OTPABOTKU IIAXTHOI'O ITOJIA nm.
. MUHJEJIN TKUBYJIU-IIIAOPCKOTO
MECTOPO;KJIEHUSA

AHHOTAIIAA. B Tpyse paccMaTpuBalOTCA — BO-
POCHl Pa3pabOTKH MIAXTHOTO IOJIA IIAXTHl UM. 9.
Munzenu, Ha OCHOBE JAETAIBHOIO HU3YYEHUA OCOOO0
CJIOFKHOTO TOpHO-Teosornueckoro ycrosus. Illaxtaoe
rosie pas/ie/ieH Ha 6 BBIEMOYHBIX OTOKOB, B KOTOPBIX
TOPHO-TEOJIOTUIECKIE W TOPHO-TEXHUIECKHE YCTOBUA
ABIAIOTCA CPABHUTETBHO paBHBIMU. /laHBI HOBEIE pe-
IIEHUE BCKPBITUA IMAXTHOTO TIONA HIKE TOPH30HTA
+175 M, HA OCHOBE KOTOPOrO PEKOMEH/AYETCA TEXHO-
JIOTUA BCKPHITUA, TTOJTOTOBKU, CUCTEMHU Pa3spabOTKH 1
TEXHOJIOTHA JOOBIUN YIIA UIA OT/IETHHBIX BHIEMOUYHBIX
6/10k0B. Ilo MHEHMIO aBTOPOB BCE BBIIIE OTMEUYAHHOE
00€eCIeunT PAaBHOMEPHYIO OTPAOOTKY MIAXTHOTO IOJIA
BO BpPEMEHHU M TPOCTPAHCTBE, MOBUCUT PEHTAOCTH-
HOCTB | YIYIHIAT TEXHUUECKOE 6€30MaCHOCTh TOOBIUN.

K/IIOYEBBIE CJIOBA: nspiiekaeMblii OJIOK, IIIa-
raloIIN KPETl, TEXHOJOTHYecKasd CXeMa, cebecTon-
MOCTB, IIAXTHOE TOJIE, 9TAK, TTaHEb.

MACHAIDZE G., LOBJANIDZE G., LORIA D.,
TAVELISHVILI A., ROBAKIDZE D.

ISSUES STRATEGIC DIRECTIONS OF
PROCESING TECHNOLOGY

THE FIELD MINE’S TKIBILI-SHAORI DEPOSIT
OF E. MINDELI

ABSTRACT: The work is considered in the
Tkibul-Shaori field. Based on a detailed study of
the E. Mindeli Field Shield, a recommendation
to divide the shaft into a 6 fold block with mining-
geological and mining-technical conditions. Unlike
the existence of the +175 horizons, the opening,
preparation and processing of each recoverable
block on the basis of the opening scheme. Selection
of technological circuits in each block is selected. In
each of the above mentioned, the authors believe
that the proper sequence of the shaft valve output in
time and space, It will increase your profitability and
improve technical security.

KEY WORDS: recoverable block, pase brace, tech-
nological scheme, cost, coalpit valley , floor, panel.
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ITPOBJIEMbI BO3JIEVICTBUA
IF'OPHOJOBBIBAIOIIIIX PABOT HA ITPUPOOY
1 COLIMAJIBHYIO CPEAY N MEPOIIPUATUA
JAJIA NX PEIHIEHUA

AHHOTAIIUA. B cratbe npuBOAUTCA 0030p
BO3JECUCTBUA PAOOT OCHOBHBIX T'OPHO-JOOBIBAIOIINX
KOMIIaHHUH I'py3un Ha IpUPOAY U CONMAIBHYIO CPEY.
JlaeTcA aHAIU3 UX BPEIHOIO BO3JEUCTBHUA B YCIOBUAX
06€30TBETCTBEHHOU JOOBIYN U IEPEPAOOTKH MCKOIIAE-
MbIX. Ha3BaHbl NpUYMHBL 3arpA3SHEHUA OKPYKAIOIIel
cpeabl U Mephl 10 UX MUHHMHU3AMUU. JTOTO MOKHO
JIOCTUTHYTH HOBBIIIEHMEM HH(OPMATUBHOCTU Hace-
JIEHHA, KUBYIIETO B 9TUX MECTaX M HEIOCPEICTBEH-
HBIM KOHTAKTOM C HUMH, IIPU IIOMOIIIH IIPOCBETUTE -
HBIX BCTPEY 1 OPOIIIOP, CBOEBPEMEHHOI'O PEArnpoBa-
HUA HA UX NPENIOKEHUA U KaT00bL. A yrydmenus
Ou3HeC-penyTaluy, oepaTop J0KEH Paclpe/ie/IuTh
IIOJIYYEHHYI0O MH(POPMAIUIO U HU3YUYUTh BCE 3aJaBac-
Mble BOIIPOCHL /IJIA pelieHusA 3THX BOIPOCOB OOJIb-
oe 3Hau€HHE MMeEeT y4acTHe MECTHOIO HACEJIeHU:A
B Pa3sBUTHH HHQPACTPYKTYpHl TOH TEPPUTOPHH, L€
MIPOUCXOAAT TOPHOAOOBIBAIONINE padoTH. Beckma
3HAUUTEIBHO HCCIETOBAHUE BOIIPOCOB JIYYIIEro HC-
IIOJIB30BAHMA IIOA3EMHBIX IPOCTPAHCTB JJIA HAIleH
ropucrtoi crpasnsbl. IlocTasien BOIpoc 0 BOCCTaHOBJIE-
HUM TE€CHBIX CBA3EN M€Ky HAyKOW U IIPOU3BOJCTBOM,
uyTO 06ecneunsIo 6b GosIee YCIIEIHOE PEIeHUA ITUX
BOIIPOCOB.

K/IIOYEBBIE CJIOBA: ropHO100BIBAIOIIEE, TIPH-
poda, connajbHAA CpeJa, 3arpA3HEHUE, BOJA U BO3-
JIyX, PEKYITUBAIUA, NH(POPMUPOBAHNE.
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KHIMSHIASHVILI L.

PROBLEMS OF IMPACT OF MINING
WORKS ON NATURE AND THE SOCIAL
ENVIRONMENT AND MEASURES OF THEIR
SOLUTIONS

ABSTRACT. The article gives an overview of the
impact of the work of the main mining companies
on the nature and social environment of Georgia. An
analysis of their harmful effects under conditions of
irresponsible mining and processing of the fossil is
given. The causes of pollution the environment and
measure their minimization are named. This can be
achieved by increasing information awareness of the
people living in these places and direct contact with
the help of educational meetings and booklets, a
timely response to their suggestions and complaints.
To improve business reputation, the operator must
distribute received information and study all the
questions raised. To solve these issues the participation
of the local population in the development of
infrastructures at the territory where the mining works
will pass is of great importance. It is very important
to study the issues of the best use of underground
spaces for our mountainous country. The question
is raised about restoring close ties between science
and production, which would ensure more successful
solution of these issues.

KEY WORDS: mining, nature, social environment,
pollution, water and air, remediation, informing.
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PIRTSKHALAVA T.

CALCULATION OF SLOPE STABILITY TAKING
INTO ACCOUNT THE INFLUENCE OF
HYDROSTATIC PRESSURE FILTRATION OF THE
GROUNDWATER FLOW

ABSTRACT. The paper shows that in the
open development of deposits or construction of
underground facilities by open method, scientific
and technical support includes technical solutions
to ensure the stability of the walls of the slopes of
quarries, pits and trenches from dangerous slope
processes, which are a mixture of rock masses
under the influence of its own weight and various
effects (hydrodynamic, vibration, seismic, etc.).
The algorithm of estimation of local stability of
dump slopes taking into account the influence of
hydrostatic pressure of the filtration flow of ground
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water by the method of circular cylindrical sliding
surfaces is considered and the results of calculation
of slope stability coefficient taking into account the
mentioned factor are given.

KEY WORDS: precipitous slopes; evaluation of

local stability; method circular cylindrical sliding
surface; the coefficient of stability of the slope; the
hydrostatic pressure filtration of the groundwater
flow; calculation algorithm.
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XUMIIHWAIIIBUINA JI. 1., BACWWIAJ3E M. A.,

YUTJIAA3E H. II1.

PABPABOTKA METOJMUKU ITPOTHO3A
TA30JMHAMUYECKUX ITPOABJIEHUI

HA TKUBYJ/IN-IMTAOPCKOM YI'OJIBHOM
MECTOPOKJIEHNN

AHHOTAILIUA. B cratbe gaetca ob630p pador
ITPOBEJICHHBIX /UIA YCTAHOBJICHUA OCHOBHBIX IIPHUYHH
ra3’oJMHAMHYECKUX TMPOABACHUH B YrOJbHBIX INaX-
TaX M3BECTHBIX 6acceitHOB. OTAEIBHO PACCMOTPEHBI
Ipe/IBapUTEIbHBIC TTPU3HAKK TOPHOTO yAapa, BHeE-
3aITHBIX BEIOPOCOB ITOPOJIBI, YIVIA WIN T'a3a, B3PHIBOB,
CaMOBO3TOpaHUA U ToKapa ymwiA. Hamedens nyrm
Pa3paboTKH ONTHMAJIBHON METOIUKHU TEKYIIETO IIPO-
FHO3UPOBAHUA Ia30MHAMUYECKIX TPOABICHUN JUIA
JlaHHOTO MecToposkaeHuAa. Kpome mperaraemoro
METO/2 OIPEICICHUA KAaTETOPUH YAAPOOIMACHOCTH
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10 BBIXOJy OYpOBOM MEJIOYM U BOJAOHACBIIEHHOCTH,
obpamaercsa BHUMAaHUE Ha Yroj IAJeHusA IUIacTa,
MAKCUMAJIbHYIO TEMIIEPATYPY CAMOBO3IOPAHUA YIVIA,
(pu3uKo-MeXaHUUECKYIO XAPAKTEPUCTUKY IUIACTA U
OOKOBBIX IOPO/I, PACCTOAHUIO OUYUCTHOIO 32005 OT
TEKTOHUYECKUX HAPYHIEHUH U IPeJABAPUTEIbHBIX
NPU3HAKOB KaK/JOTO BM/IA Ia30JMHAMHYECKUX IIPO-
ABJIeHU. PeKoMeHI0OBAaHO MCIIOJIbL30BAHUA MHOIO-
(pakTOpHOTO pErpeCcCHOHHOIO AHAIM3A HA CTAUU
IIPOEKTUPOBAHUA IAXT.

K/IIOYEBBIE CJIOBA: raszoguHamMuyeckoe IIpo-
ABJIEHUE, TOPHBIN yJap, BEIOPOC Ta3a, TEKYLIUNA Ipo-
rHo3, OypeHHe, KaMepHas CHUCTEMa, IPeaBapUTelb-
HBIM IPU3HAK, IOCTOAHHBII KOHTPOJIb.
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KIMSHIASHVILI L., BASILADZE M., CHIGLADZE N.
DEVELOPMENT OF METHODS FOR
PREDICTION OF GASDYNAMIC
MANIFESTATIONS ON THE TKIBULI-SHAORI
COAL DEPOSIT

ABSTRACT. The article gives an overview of the
works carried out to establish the main causes of
gasdynamic manifestations in coal mines of known
basins. Separate consideration is given to the precursors
of a rock strike, an unseparated outburst of rock, coal
or gas, fumes, self-ignition and fire of coal. The ways of
developing the optimal methodology for the current
forecasting of gasdynamic manifestations for this field
are outlined. In addition to the proposed method

for determining the shock hazard categories for the
output of drilling fines and water activity, attention is
paid to the angle of incidence of the formation, the
maximum selfignition temperature of the coal, the
physico-mechanical characteristics of the formation
and lateral rocks, the distance of the bottomhole from
tectonic disturbances and the preliminary signs of each
type of gasdynamic manifestations. Recommended use
of multifactorial regression analysis in stage designing
of mines.

KEY WORDS: gasdynamic development, rock
blow, gas release, current forecast, drilling, chamber
system, preliminary sign, constant control.
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CIJIATAZI3E B.A., MAXAPA/I3E JL.IL.,
JTRKAHTUA3E M.B., CTEPAKOBA C.H.
YCTAHOBJIEHUE PE;KMMHEBIX U
TEXHOJIOTUYECKUX [TAPAMETPOB
TUJIPOTPAHCITIOPTHOM CUCTEMBEI,
IO JAIOIIIEI XBOCTBI OBOTAIIIEHYA,
OBYCJIOBJIEHHOM YBEJIMYEHUEM
OBBEMOB ITEPEPABOTKU ME/THO-
IMUPUTOBBIX PYJ] AO «MAJTHEYJIN»

AHHOTANIUS. B crartbe naH aHaIH3 PeKAMOB PaOOTHI
THIPOTpaHCTIOPTHOH cucteMbl AO «MangHeynu» Ui HO-
BBIX yCIIOBHH. B wacTtHOcTH, omperneneHbl 00beMbl MpH-
TOYHBIX BOJ M THJPOCMECEHl MOCTYNAOUNX B MPUEMHBIH
3yMIQ), 00yCIOBICHHBIX YBEJIMYEHUEM JOIYCTUMBIX 00be-
MOB TIepepadOTKH, a TaKXKe U3 000raTUTeNbHON (hadpuKu 1
JIPYTHX MPHWIETAIOMINX TEXHOIOTHYECKUX 00ObEKTOB; 1aHbI
Ppe3ynbTaThl THAPABINYECKOTO PaciyeTa HOBOTO HAIIOPHOTO
TpyOOIIpOBO/Ia YBEIMUCHHOTO JHAMETpa; PacCMOTPEHbI
Ppa3HbIe BAPUAHTSHI TI0JIa4H CyMMapHOTo 00beMa TiApocMe-
CH Ha pa3Hble OTMETKH XBOCTOXPAHWININA, ITOJ0OPaHbl U
paccunTaHbl HACOCHBIE arperaThl JUIsl MOAAYH THAPOCME-
ceif, a TakXKe MapaMmeTphl, Pa3BUBacMbIC MM, IS Ompe-
JICTICHNS] HY)KHBIX T1apaMeTPOB, Pa3BUBAEMBIX CHCTEMOM
THIPOTPAHCIIOPTA HCIIONBb30BaH Ipado-aHATUTHICCKAI
METO/I.

KJIIFOYEBBIE CJIOBA: 'maopoTpaHCIOpTHas CHUCTEMAa,
XapaKTEepPUCTHKa HAcoca, XBOCTHI O00OTalIeHHs; THIPO-
CMECh, THIPABINYECKHE COIPOTUBIICHUS, KPHTHYECKAs
CKOPOCTB, 3aHJICHHBIN PEXKUM, BBILICKPUTHICCKUNA PEKUM,
IPaHyJIOMETPUUYECKHI COCTaB, PSKUMHBIH IapaMerp, Tex-
HOJIOTHYECKHU mapamerp, oborarutensHas (abpuka, Ha-
MBIB XBOCTOXPaHMIIUILA.

SILAGADZE V., MAKHARADZE L.,

JANGIDZE M., STERIAKOVAS.

ESTABLISHMENT OF REGIME AND TECHNO-
LOGICAL PARAMETERS OF HYDROTRANS-
PORT SYSTEM SUPPLYING THE MILL TAILINGS
CAUSED BY INCREASE OF RECYCLING VOL-
UMES OF CHALCOPYRITE ORES OF JSC “MAD-
NEULI”

ABSTRACT. The article provides an analysis of operation
modes of the hydrotransport system of JSC “Madneuli” for
the new conditions. In particular, the volumes of waters and
hydraulic mixtures inflowing in the receiving hopper of the
equipment from the cleaning circuit caused by possible in-
crease of ore processing volumes and from other techno-
logical facilities adjacent to the plant are defined. Results of
hydraulic calculation of the new pressure pipeline with in-
creased diameter are provided. Various options of supply of
total volumes of hydraulic mixture to various elevations of
the tailing pond are reviewed; operating characteristics of
pumping units during supply of hydraulic mixture and the
parameters developed by them are selected and recalculat-
ed. Graphical analytic method is used for calculation of re-
quired parameters developed by the hydrotransport system.

KEY WORDS: Hydrotransport system, characteristic
of the pump, tailings, the slurry, hydraulic drag, critical
speed, silted mode, above a critical mode, grading, modal
parameter, process variable, washhouse, alluvium tailings.
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KYHYYJIUA T.C., XUTAPUIIIBUJIN B.D.,
MAYABAPUAHU H.A., JZKUBYTH JI.M.
QPPEKTUBHOCTD ITPUMEHEHUA METOJA
BYPEHUA C YIIPABJIAEMbBIM JIABJIEHUEM
ITPU ITPOBOJKE CKBAKITH

AHHOTAIIMA. MeTtox 6ypeHUA € YIPABIAECMBIM
JIaBJICHUEM  IPEJCTABAAET HOBYIO  TEXHOJOTHIO
NPOBOAKUA  CKBLKMH, KOTOpad  BHEJpPEHA B
He(TEra3soHOCHBIX IUIOMIAAAX BOCTOYHON ['pysun.
ODTOT METOJA ABJIACTCACOBEPIICHHBIM MEXAHU3MOM
MIPOBOAKUA CKBLKHUH, B KOTOPOM BXOJUT 3aMKHYTAsA
OUPKYIAIIOHHAA CHCTEMAa OypoBOTO  pacTBOpa,
HaXOJAMETOCAI0BBICOKUM 1 3AMKHYTHIM JTABJICHHEM.
Bpamaromeeca ycTpolicTBO KOHTpPOJIA JABJICHUA U
JIpOCCeb, KOTOPBIE Pery/JNpyIoT JaBJICHUE HA 32001
IpU MNpPOABJIEHUA HEePTH U rasa Oe3 YyTAKEICHUA
Oyposoro pactsopa. DPQPEKTUBHOCTb TPUMEHEHUA
OypeHUA C YHIPABIAECMBIM JaBJICHUEM IPOABIAETCA
OCOODEHHO  TOIZNA, KOIZa IIPOBOJAKA  CKBAKHUH
IIPOMCXOJAUT HCHOIb30BAHUEM J0JIOT COBPEMEHHOM
koHCTpykunu tuna PDC, KoTopeie MMEIOT BBICOKYIO
JIOITOBEYHOCTh U IPOXOJAKY Ha J0/10TO. B 9TO Bpemsa
3HAYUTEJIHHO IIOBBIIIAETCA TEXHUKO-9KOHOMUYECKIUE
rnokasaresn oypeHuA. TexHonorua OypeHHA C ypas-
JIAEMBIM JAaBJICHUEM, IO CPABHEHUIO C TEXHOJIOTHEN
OOBIKHOBEHHOTI'O OypeHns, uMeeT 0obIIOE
IIPEBOCXO/ICTBO U BBICOKYIO 3(P(PEKTUBHOCTD, IIOITOMY
B Ommxkaimee OyAymiee OHA IIOTHOCTBIO 3aMEHHT
TEXHOJIOTHUIO TPAJIUIHIOHHOTO OypEHUA.

K/IIOYEBBIE CJIOBA: 6ypenue ¢ yrnpasideMbIM
JIaBJIEHUEM, TE€PMETUYHOCTb  YCThA
3aKpBITAsA IUPKYIAUNOHHAA CHUCTEMA,
JIOITOBEYHOCTD, OYPOBOM PACTBOP.
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KUNCHULIA T.S., KHITARISHVILI V.E.,
MACHAVARIANI N.A., DZHIBUTI L.M.
EFFICIENCY OF APPLICATION OF DRILLING
METHOD WITH CONTROLLED PRESSURE
WHEN WIRING WELLS

ABSTRACT . The pressure controlled drilling method
isanew technology for drilling wells, which is implemented
in the oil and gas bearing areas of eastern Georgia. This
method is a perfect mechanism for drilling wells, which
includes a closed circulation system of drilling fluid under
high and closed pressure, rotating pressure control device
and drossel that regulate the pressure at the face of the
development of oil and gas without increase the weight of
drilling fluid. The efficiency of using controlled pressure
drilling is manifested especially when well drilling is carried
out using modern PDC chisel, which has high durability
and passage on the chisel. At this time, the technical and
economical indicators of drilling increase significantly. The
pressure controlled drilling technology, in comparison with
the technology of ordinary drilling, has great superiority
and high efficiency, therefore in the near future it will
completely replace the technology of traditional drilling.

KEY WORDS: controlled pressure drilling, wellhead

tightness, closed circulation system, drossel, durability,
drilling mud.
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CPETHEDOLIEHOBOM 3aJIeKH MecTOpokaeHUsT CaMropu—

TABAYMAJ3E WU. I1., INAPUKAJZI3E M. 3.,
ITAATAIIIBUWIM P. B., CYPAMEJIA- IITIBIJIN 3. P.
OCOBEHHOCTU PABPABOTKHU TPEHHIMMHHO-
KABEPHOBBIX KOJUIEKTOPOB HA
ITPUMEPE CAMI'OPU-TIATAPA3EYJIU-
HNHOIIMMHACKOTO 1 TPO3HEHCKOT'O
HE®TAHBIX MECTOPOKJIEHUI
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AHHOTAIIVA. B padore PacCMOTpPEHEI
OCHOBHBIE ~ 9TAllbl M PE3YALTaThl  Pa3padbOTKU
Camropu-Ilarapaseymn-Hunonmunackoro  (cpeHuin
sonieH) u I'posHeHcKoro (BepxHuil Mes) HeTAHBIX
MECTOPOK/JIEHUH,  CJIOKEHHBIX  TPEIMHHO-KaBep-
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IIePBOM 9Talle Pa3spabOTKU, OOJBIION IUIOTHOCTHIO
CETU IKCIUIYaTAllUOHHBIX CKBAKUH, BCKPBITUEM M
9KCILTyaTalliel MPO/YKTUBHBIX IUIACTOB Ha OOJILIION
miyouHe. JaHbl pEKOMEHJIAUM  JUIA  OCBOEHUA
M 9KCIUIyaTaUMH IEPCHEKTUBHBIX IUIOAJEH U
FOPU30HTOB NIPUTOUIUCCKOTO He(PTEra3oHOCHOTO
paiiona (Manasu, Hopuo-MapTkonu), c/105KEHHBIX
TPEIUHHO-KAaBEPHOBLIMH KOJ/UIEKTOPAMHU.
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pa, 3aJeKb, pa3paboTKa, KOJJICKTOp, 100bYa, He(Th, CKBa-
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TAVDUMADZE 1., SHARIKADZE M.,

PAATASHVILI R., SURAMELASHVILI Z.
PECULIARITIES OF FRACTURED-CAVERNOUS
RESERVOIR DEVELOPMENT ON THE EXAMPLE
OF SAMGORI-PATARDZEULI-NINOTSMINDA
AND GROZNY OILFIELDS

gmbegdo. mdoemalo,

ABSTRACT. This work describes the main steps
and outcomes of Samgori-Patardzeuli-Ninotsminda
(Middle Eocene) and Grozny (Upper Cretaceous) type
fractured-cavernous oilfield development. It analyses
the main reasons of high water-cut of producer wells
(and the field, as a whole) — high production rates
at the initial stage of developing dynamic pressure
with strong drawdown, excessive tightness of well
coverage, deep penetration of productive layers and
production in strong water drive conditions, etc.
Recommendations are provided for the development
and production from near-Thilisi prospective fields
and horizons (Manavi, Norio-Martkopi) constructed
with fractured- cavernous reservoirs.

KEY WORDS: field, structure, deposit,
development, reservoir, production, oil, well,
operation.
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JN30A3UIIBIJIA 3.T., JIYPCMAHAIIIBUJIU M. A.,
JKUKUA M. T.

ECTECTBEHHBIE UCTOYHUKU PATUALINUN U
WX BJITHUE HA YEJTOBEKA

AHOTAIIMA: B padore paccMOTPeH KaKk pacTeT
PaJuAanMOHHEI  (OH Ha TOBEPXHOCTH  3€MJIN.
H3BecTHO, 4TO TEIO Ye€JIOBEKA IOJBEPraeTcsa 0oIyde-
HHIO JIByMs CIIOCOOAMU, TAKOBBIMH ABJIAIOTCA BHEIII-
HUE U BHYTPEHHUE BO3JEHCTBUA IPOAYKTOB pacIiajia
P3a/IMOAKTUBHBIX BEMIECTB ypaHa U PajoHa (M30TOI
TOPHUA), 4 TAKKE E€CTECTBEHHBI M MCKYCCTBEHHBIN
PaAMALMOHHBIN (DOH, KOTOPLIE YBEJIUUUBAIOT BO3/1EH-
CTBUE Ha ueJIoBeUYeCcKoe Teslo. PaccMoTpens! npeiesn-
HAsA JIONYCTUMAsA KOHLEHTPAIUA U YT yMEHbIIEHUA
UX BO3JEUCTBUA HA YeJI0OBEKa.

K/IIOYEBBIE CJIOBA: uoHuM3upylolllee H3Iy-
ueHue, PaJAUAlliOHHBINA (POH, PATUOHYKIUJIBI, HKECT-
KH€ KOMIIOHEHTBI, BTOPHYHBIE YaCTHUIIBI, KOCMUYEeCKHe
JIy4H, U30TOIEL, IIpefie/ibHad KOHLIEHTPaIUA.
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3960 0gesdos.
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DZODZISHVILI Z., LURSMANASHVILI M .,
JIKIA M.

NATURAL SOURCES OF RADIATION
AND TREIR INFLUEUENCE ON MAN

ANNOTATION. The paper reviews how radiation
background has been increasing over the earth surface.
It is known that the human body subjects to radiation
by two methods; it is external and internal influence
of radioactive substances radon (isot, thorium) and
uranium decay products well as natural and artificial
radiation background, which increase their influence on
human body. The paper discusses maximum allowable
concentration of radiation and ways for reducing their
effect over human-being.

KEY WORDS: ionizing radiation, radiation
background, radionucli http://geosaitebi. net/kazino/
des, rough components”, secondary particles, space rays,
isotopes, maximum allowable concentration.
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TKEMALADZE M., MAKADZE M.
PHONOLITE AS A RAW MATERIAL IN THE
VARIOUS FIELDS OF INDUSTRY

ABSTRACT: Based on previous literature, current
manuscript describes the significance of phonolites
in various fields of industry and agriculture, which
depends on their mineral and material composition.
Chemical and mineral petrography analysis of
phonolites from Khoni municipality, their prognostic
reserves and potential use as a raw material in industry
are also discussed, trachyte, feldspathoid.
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A9739mm  dodsdogeogdolbsmgols o3 Bgdmmss  dmzgdy-
o, ode oty 3Gmabarbama  dstsggdo (250000 )
36 0dmgzs Bemm  3sdemygbgdol  Bglsdmgdmemdsls. dolo
3cbdsergds Bgodemgds  saommdng Lssddgbgdmme  dsbsms,
35630b0s dogs Im306 39009008301, 8b939 aedmegads Jaods-

oAl sbsdbapgdmse ©s bhgs.

L0GIAHSS IS

1. Bunbamc X., Tepuep @., I'mnbepr Y., Ilerporpadus
1, «Mup», Mocksa, 1985. 227 c.

2. P. M. Andrade, H. S. N. Neto, S. N. Monteiro, C.
M. F.Vieira, Effect of phonolite addition on sinter-
ing kaolinitic clay, Ceramica vol.51 no.320 S o
Paulo Oct./Dec. 2005.

3. Tavares, L.F., de Carvalho, A M.X., Camargo, L.G.B.
et al. Int. J Recycl Org Waste Agricult (2018) 7: 89.
https://doi.org/10.1007/s40093-018-0194-x

4. H.-W. Reinhardt, Hans Schellhorn, Tempered pho-
nolite rock powder as an addition to concrete with
a high k-alue, ZKG INTERNATIONAL 73(1),
2007, p. 24-31.

5. Sorensen H. The agpaitic rocks, an overview,
Mineralogical Magazine, 1997, v. 61, no. 4, p. 485-498.

0. 3 373793000, bagstoggemml dgeol sgmo gae-
396030, 3936096935 mdogalo, 1968, g3. 11, 27.

TKEMAJIAZI3E M. B., MAKAJI3E M. B.
®OHOJIUT, KAK CBIPBE JIJI1 PA3BHBIX
OTPACJIE ITPOMBIILIEHHOCTU

AHHOTALIUSA. B npenenax XOHCKOTO
MyHUIMIaIuTeTa HAMHA — IPOBEICHBI HCIICOBAHUS
BEIIIECTBEHHOTO M MUHEPATbHOTO COCTaBa (hOHOIUTOB.
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(hOHOTUTOB B PA3NUYHHUX OTPACIHUSIX MPOMBIIIICHHOCTH.
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ITOINIOPAJIBE H. T'., METPEBEJIN P.I'.
NCCJIEAOBAHHME BUHHBIX COCYAOB
«KBEBP», OBHAPY;KEHHBIX BO IBOPE
MOHACTBIPCKOI'O KOMIIVIEKCA AJTABEPI

AHHOTAIIA. B pabore coaep:KaTcsa pe3y/ib-
TaTbl UCC/IEJOBAHUA  OOHAPY;KEHHBIX BO  JBOpE
MOHACTBIPCKOTO  KOMILIEKCa Ajapepan, o0Opasios
BUHHBIX COCYIOB «KBEBPU», IIPOBEJEHHBLIE IIyTEM
BU3YaIbHOI'O, TOIAPU3AUOHHO-MUKPOCKOIINYECKOTO
OMHCAHUA U PEHTreHHo(a3oBoro aHammsa. Iccore-
JIOBAaHUE OJIHO3HAYHO I10KA3a10, YTO IEPBBIYHLIM
CBIPbEM ULl U3TOTOBJIEHUA BUHHBLIX KYBIIMHOB
OBUTM  WCITOJBb30BAaHBI JIOHHBIE OTIOKeHUs  (TT)
pekn Asasanu. Ilyrem ommcanma numdgoB YETKO
ObLIM ONpPEEIEHbl HE TOJBKO CYHHOCTb OTAEIbHBIX
OCHOBHBIX MUHEPAIOB COJAEP/KAIMXCA B 00paslax,
00JIOMKOB IIOPO/L 1 OCHOBHOU LIEMEHTHU PYIOIIE A MACCHI,
HO 1 uxX (OpPMa U TPAHYIOMETPUUYECKHE pPa3MEPHI, a
TaKKe M IPOJAYKTbl NPEBPAIIEHUA I€PBOHAYATBLHBIX
MUHEPAIOB, IOC/IE IPOoLecca CHEKaHUA COCYJI0B, U
CTENIEHb UX U3MeHeHUA. MuHepaisl, 00pa3soBaBIIneCca
MocJIe  MPOLECca CHEKAHUA YacTo IPEeACTaBIAIOT
coboit ormcu kenesa. OmpejeneHa Takke CTETICHb
B3aMMOCIUIOUEHUA MEKAY OTJAEIbHBIMU MUHEPAIaMU,
COCTABJIAIOIMMHI BUHHBIE COCYAbI, OOJIOMKAMU ITOPO/]
1 OCHOBHOM IIEMEHTUPYIOIIENA MACCHI.

KJIIOYEBBIE CJIOBA: kBeBpU, JOHHBIE OTIOKE-
HHA, TUIA(BI, OCHOBHBIE MUHEPAJIBI, OOTOMKHI TIOPOJI,
rpaHyJIOMETPUUYECKHUE Pa3MePbl, IPEBPAIECHUE MUHE-
panos, mpouecc criekanusa «Ksespu».
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POPORADZE N., METREVELI R.

STUDY OF WINE PITCHERS ,,QVEVRI”
FOUND IN THE YARD

OF ALAVERDY COMPLEX

ABSTRACT. The work is on study of samples
of wine pitchers ,,Qvevri” found in the yard of
Alaverdy Monastery complex using method of visual
and polarizing microscopic description and X-ray-
diffraction analysis. The researches distinctly showed
that the river Alazani bottom sediments (silt) were used
as primary raw material for making wine pitchers. By
the description of thin sections it was clearly defined
the essence of certain essential minerals composing
the samples, of debris and of the cementing basic mass,
their forms and granulometric dimensions; besides
there were distinguished products of transformation
of primary minerals as a result of pitchers sintering
and the degree of their altering. Minerals formed as
a result of pitchers sintering are often represented by
ferric oxides. The degree of cementation of certain
minerals, composing wine pitchers, debris and basic
cementing material was established.

KEY WORDS: qvevri, bottom sediments, thin
sections, essential minerals, debris, granulometric
dimensions, transformation of minerals, pitchers
sintering.
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ITMPIIXAJIABA T.I'.
O CTPOUTEJIBCTBE BA3MCHBIX

JKEJIE3HOIOPOKHBIX TOHHEJIEN

AHHOTAIIMA. B padoTe OTMEYEHO, YTO HAYIHBIE
corpynauku l'opaoro nacruryra um. I'p. A. Hynyknase
B TEUYEHUU JECATKOB JIET UCCIEJOBAIN MPOOIEMHBIE
BOIIPOCHI, CBA3AHHBIE CO  CTPOHUTEJBCTBOM U
9KCIUTyaTalMell  TPAHCHOPTHBIX TOHHesnen. OHu
BHEC/IU 3HAYUTEIbHBIN BK/IA/] B PEIICHUE AKTYIBHBIX
3a/a4, CBA3AHHBIX C IPOECKTUPOBAHUEM «APXOTCKOTO»
ToHHenA amHOM 23,3 kM  TpaHckaBKasckomn
MIEPEBATBHON FKEJIE3HON JOpOoru. YKasaHoO, 4YTO B
HACTOAIIEE BPEMsA B KEJIE3HOJOPOKHBIX TOHHEIAX
I'pysun ycraHOBIEHHAA MAKCUMaIbHAA CKOPOCTHb
JUIA TOBApHBIX COCTaBOB He npesbimiaeT 80 Km/d,
a 1A naccakupckux — 100 kM/4, B TO BpemA, Kak B
AJTBIIAX yiKe IEMCTBYIOT I€CATKU OA3MCHBIX TOHHEJIEH,
IJIc YCTAHOBJIEHHAA MAKCUMaJIbHAsA CKOPOCTb JUIA
TOBAPHBIX 10e310B — 160 Km/4, a 1A maccaskup-
ckux — 250 km/4. PaccMOTpeHBI MHHOBALMOHHBIE
TEXHOJIOTUM U OOOPYIOBAHUA, WCHOIb30BAHHBIE B
IIPOIECCE BO3BEACHUA CAMOI0 MPOTAKEHHOTO B MUPE
l'oTapackoro 6a3ucHOTO KEIE3HONOPOKHOIO TOHHE-
nAa. Beickazano MHeHune, 4ro B JaJIbHENIIEM HEOOXO-
JUMO Pa3padoTaTh KOHIENIINIO COOPYKEHHUA Oa3uc-
HBIX 7KEJIE3HOJOPOKHBIX TOHHENEH B I'py3un.

K/IIOYEBBIE CJIOBA: 6asucHble Kele3HO/10-
POKHBIE TOHHEJIN; KOHIEIIIUA CTPOUTE/IbCTBA TPAHC-
IIOPTHBIX TOHHEJIEW; MNPOEKTHUPOBAHUE  TOHHEJIA;
«ApXOTCKHUI» TOHHENb; «['OTapackuil» TOHHE/b; HH-
HOBAI[UOHHBIE TEXHOJIOTUU; COBPEMEHHOE 0OOpyIo-
BaHUE.

PIRTSKHALAVA T.
ABOUT CONSTRUCTION OF BASIC RAILWAY
TUNNELS

ABSTRACT. In work it is noted that research
associates of Mining institute of Gr. A. Tsulukidze
within decades was investigated by the problematic
issues connected with construction and operation
of transport tunnels. They made the significant
contribution to the solution of the urgent tasks
connected with design of Arkhoty of a tunnel 23,3 km
long of the Transcaucasian railroad. It is specified
that now in railway tunnels of Georgia the established
maximum speed for freight trains doesn’t exceed 80
km/h, and for passenger — 100 km/h while in the Alps
tens of basic tunnels where the established maximum
speed for freight trains - 160 km/h already work, and
for passenger — 250 km/h. The innovative technologies
and perfect machines and the equipment used in the
course of construction of the most extended in the
world of the Gotthard-Basistunnel are considered.
The opinion is expressed that further it is necessary
to develop the concept of a construction of basic
railway tunnels of Georgia for the purpose of scientific
ensuring their design.

KEY WORDS: basic railway tunnels; the concept
of construction of transport tunnels; tunnel design;
“Arkhoty-tunnel”;, “Gotthard-Basistunnel, innovative
technologies; modern equipment.
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ogooal  Fdpgaera byergargho  dspbob  gormgdhogeo
aeead e gmbgbdHegolb  Ssddgdomma  sgsbzgol  ms-
Bodsemnbo  3stsdydtgdo.  dgbffsgemaemas  gmbgbihtGaho-
@b boemnbdobs s ommoal  dsgidgGogema  33mh -
gob  obpgblogagsool  g38980. bdogngbd-mpmool  baemep-
aEGo dspbols ymbegbiGHsawsb bioggbdols s ormmaols
339rbsBghse  3sdmggbdama  agem  sparegomyGo
oacdsfgios  Thiobacillus ferrooxidans-ob  bsgzemgz
080975086 spsdodgdammo Fbsdo.  Fgbfisgeragras dsgo-
bols s b6 G0l Jodomto s dobyBsemmgantio
Fagabaemmds: dswsbo Fgagsgl (%) Cu-0,23, Zn - 0,12,
J0606950553¢50b  Bg8s396emm0580  Fgool  Cu-0,8 %; Zn
-3,8 %. dsbgrema baemagonGo dobgtsemgdo [Fatdmegy-

bagras 3otaoo, 3semgmdotagon ©s bgsmaGadon. ed-
eBsdhetomen 3otemdgddo wmggbomas, Gmd dsgdatanemo
399555300 3639680 blbst8o gowswol blogngbdol 40

%, ogomool 53,2 %. 36epgbol obgbloggozspaol d9dma
bbbk do  gomsbmemds  blogmgbdol  Gomwmgbmdsd  dyswgabs
63 %, ool - 81 %.

5336 LOGYIBISN: dsfbgtionmo goderdBas

b3ogngbd-mgmonl  baemagamo, 30609608963t momdsgldgtas,
Asbo, 3oGardo, Isemgmdotoo, bagsemgtGado.

borgmomdo ggMsEo monmbyéols droes®o bsdsomg-
30 3361530 03b6EsMbM0m I(3000g0s. Ig(3609M9d0ls (obsdg
solgs sbsmo  Bgfommmaon®o  fgdgdol  dgdndsggdols
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bsgoobo, Gmdmgdo b Mb3gmymngb mstndo  dswby-
d0@sb, 363mgdols  6sMRgbgdoEsh s 8Os mboozo®o
3903968390006 Labstggdmm  3md3mbgbEgdols dsdlo-
dse®  33dmmgdsls.

emgobsmgol  dbgmse  assledndsggdgma
bymgoen®o  dsebgdol aswsdndzgdol g9dd e dgmmel
FoOdmaeaqgbl  dsdBgtonmo  asdmpindzs.  s@bodbrmo
3ol 130MsBglmds  sOgdnm  Bgdbmemmgond  Igmm-

©s60d0

©g00sb  Fgrs®gbon  gsb3oMmbgdamos dolo dswsemo  g3m-
6cmdo®o 9539J¢om, Bsbsy 3sbsdodmdgdls diz06y gsdo@em-
8836390900, ©sdsgo  Lsgdbdmmsdsom  batixgdo, 3Oeg-
Lol dsérogo 8358y nérmmo LagoMmgds ©s gimmmaon®o
QLsgzOmbmgds. gmggmogg sdol gsdm, mommbgdo Fosmo-
bynmol  ae@s373s3960l 303930 domdgfbmenmgon@ds
3g0meds  dbegmonl  IGsgsen  J3ggsbedo  ggsme  gsdmy-
26908 33mgzs [1].

BgeeEo onmbgdols dsddg®amee asdmdyndasels bsggnd-
gmoE g3l G30bols s gmaomol  GEblgm®dso-
ols 36m39lgd0, Mol Fgregasmsz brgds doby@semols 3@ol-
Boendo dgbeol ©sdms s momnmbgdol  Lmeagsdgdols
Loboor BLbsedo  go@sbgms. 83 30m39bL  sbmdsogmgdls
S(30MBor G0 momdsdBgMogdo, G@dmgdoz  asdmygbgda-
@05 30OMIGB s Ma0580.  momdsddg@ogdoest  §ady-
3%60 3603369mmds gboggds 13060l 83683 dsdBgGasl
Thiobacillus ferrooxidans. smbod6pea 3sdggos gebgsgl

31698880 3@lgdnmo bymaoen®o dobg@semgdol 1dgdglm-
3L s gz gemgdgb@ema® amaotel.

B3ogngbd-orgmonls ds0bgd0 RgeE
g3gmeby o Bodl dogznozbgds. dsmo  gsdowgdols
Badommmaon®o 3Om;3glgdo Bdodsw 396 1bEbzgemymeab
B3ogngbdols  ©s  ommool  3mbeoio®o  3mb3gb@ M@0l
doegdsl.  Jomgmotogols ©s bgsma®odol gdnmbon®o
100960 g bOS, 3639039 b3oggbdols dgmes©0
bgmgoegdol ©s  gemodmsgdon®o  Sodogol  seligdmds,
350036 dbgemae  a0slsdndsggdgml brok.

3s00bg7emols 3033065801
3Bty 9OLgdmdl  Ldomgbd-ormmonls dswbgdo, Gemdmgdac

@0mMbms

Ladnmdsdpocgdgma

B99m080603bgemo  dobgdols  Bodl  doggmmgbgds.  dsmo

3000837353988 8 330336 3O J300L domgds 3m3dobsddo
36 Bogds ©s dmdmzggdamo dsesbo ©slsfgmgdnmas. sdpgbsc,
3063639 fmbogmo agm 33emagzgdo Rs@sgdnmogm smbodbrmao
dsbgdol  gosdndsggdol  gxgddace  Badbmmmaools
Fglsdndsgndmase,baes(y dsebol 3sdoMgdals gmmBs3om®
gomEosh  ghnse  3sdmygbgdnmo  ogm  dsgdgorm-
Jodogeo gsdm@ndzol dgomeo.

33930 md0g9dBl Foedmseeaqbrs dsbynmo Lsdswmls
B3ogngbd-orgmools  ds@sbo (Cu - 0,23 %, Zn - 0,12 %).
B3ogngbd-orgmools dsborsb  dowgdnmo odbs gmegdidyneo
REoBgmbabddsdo. dsbdo  L3ogbdobs ©s  ommools
3993390283 Bgegabs: Cu-0,80 % s Zn — 3,80 %.

domgdbormmaogho  g3mgzase  Fobergmgdagmo  ofbs
Lobmgsme domgdamo dgmnmegdon, Gmdmgdo asdmygbgds
39030 36mdocmmmansdo s boseaols dogBmdommmgosdo.

0003589609801 3sdmgmags dImbes dsbyrmols Lsds-
ol a®6d0l Fymgdol 6039393006, 096d0dregzernmse
3030065619300 dom0 asbmnmaggds, 393oEMgds.
Thiobacillus ferrooxidans sJ@ogmo 83390l gowsthgzs
630601 35563301 0b9blonGmdals dobgogom, 4sdmgmaezam
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3d&o 3Bdols 0960530353001 3900003
35309969870 0468 domgsdmpyndzols 3Grm39Ldo.

(36mdogas, A3 dsdBgdogmo  dsbol  Fabslfemo
833085 bagamay  mdogdhorsh  byeol  gfgmdb  dsgdg-
Gogmo 333 mBzol 3emigbol  sJdogsiost [2]. sdols
30m38mobfobgdon  Bsomms  (3rgdel  Lgoas, G@Imols
30bsbloy  [omdmawagbos dg@hgnmo  sddondo  FBedols
3931908 3mgoedgegzel dsmsr 3mb(396EMs(308bmsb, siggg
B3omgbd-ogmool  3mb(396@MsGmsb. dmbrs dsdBgommo
3G Ol ssdBeios 10 — 15 36/ gogocedgegsls
3003968 G(305b0sb6  Msdgbady  3sbocgdol  Bgdwgy dsd-
BHaoogmds Bog®ds dospfos Lofgol dsh3z969dgml (10°
— 10% gx/3cm).

B3amgbd-orgmoanls gmmgddondo 3mbigbBsdol dsddg-
Gommo 3830 nB3s BsBemws 33%80, Omdgmoi smFn®gomo
ogm Ls61939eme0m0 8 3m33Ogledom, Gmdgmoy 1benbagmy-

060

oges JsgHal dofmegdsl. Lobyol §mbsjo Bgsmanbos 100
36-b, dsdBgc00l  obmgamsdo bagggdo oMol dmgmemdols
10 %-L. gJb3g60650¢900 BetgdmEs 09edmleddo duwo-
3030 $9939MsB M0l 36035680 (30 °C).

Bsgotgdmmo odbs (30g980L Lg®os,bssy Bgbffsgmoema
0d6s B3ogmagbd-orgmool  3eb396@GsBols dsddgPonmo ©s-
2963301 030dsenno gsmmgdo: sgsbaz0l @oHm (o)
- 72,144,192, 240. 3gsc0ls @5 obyzeals gstiemds
1105 s 1110, godemgymBaol o6l 3503006mdols gog-
@by domEsgsbazol 3GmigLby (pH) 1,55 2,0 s 3,0;
dsddgonmo Bod ol gegmabs asdmpyndzol 3GmigLby
(gx/3em): 105, 107, 10°%; 370396805830l s3M0emdsbgdols
asgegbs: 80 % 3emslo 0,04 33 s 80 % gewslo 0,08
33; BgM930l bsba®dmoagmdals gogemgbs (Lo): 6, 8,10, 12;
3sJ-393mB B30l 0bBgblonemdsty 3snbol ©s 3sdma-
Omdol gogmagbs (bo): 6,72,192.

Bgdmmembodbnmo  (3egdol  dmbs39dgdol  asmgsem-
olfobgdon  Esgobes  Liomabd-orgmool  3mmgddon®o
390639683830l dsJBgMonmo asdmdndzol m3B0dsem®o
35615998 ¢9d0:  3Gmgglol  bsba®dmogmds — 192 Loy
3gstolis s obgzemals gedemds — 1 :5; s60l dgsgosbm-
3 — 2,0; 35439600l Bogto — 108 Mx/d0; @s3tom-
3369001 botolbo — 80 % gwolo 0,08 33; Fgégzols
bsba®dmo-gmds — 8 Lo eg-msdg8o; 357bs-gsdmdGmds
72 Gon.

Bgdmo  Bsdmmgmogn  m3odsrgd  30Mmdgddo  bo-
@96d-0maols  gmmagddogeo  3mb39bE s oesb  dmbes
43 % L3oemgbdols s 65 % ogmaol gsdm@yndgs.

@bmdogos [3], Gmd  dabg@oemgdol  dsdBg@ommo  @s-
963301 0b@)bloggogszos brgds 0d Fgdmbggzeda, Bmwglsg
30360mme3360Bd900L  (3bmggm Jdggdolsmgols  8g4dbogmas
30dsemno  3oOmdgdo. bmmagaegdo  [astdmseegqbgb bsb-
93561399806 300bBeemgdl; obobo  ©ggsba30LsL  gsbozasb
EqbgOnd0sl, M3 39390098 mmas 3Galigemmado Igbeols
b3 endd el ©sdmsbs s gmgddembgdol  s3e¢a35d0.
29633000 95430900 OO 30 gemgddGmbgdo  abstgds
08355863390l sEaqbsdo. gsbazomo ognb30s Thiobacillus
ferrooxidans Lsgdsm@ oo o3l (0,7), aide  dsmeo,
30069 &9b9d¢03  ©sdgeba390mgL (0?, Fe*® > b3.). ofg-
©s6 g33m3bstg, 9l dsdiBgMogdo bEMbggmymeggb gsdms-
Bado 60l gsbgz0mo 3mBgbz0smols dsmsen dshgzgbadmgdls.
396s 3dobs, bmmaoegdol dsd@g@onm 7633580 ©oro
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3600369mmds 343k d0byMemgdol  9M03sbgmsb  3mbBe .
blbsdo  dobyaggdals  gemgddOmmogygo  3mb@sdobsls
§o®3m04dbgds  asmmgsba®o  Fyzomgdo, GedgmBoz dsmsm-
3oy gb (3080 d0bgMsmo sErmmadls gsomeols Gmels ©s
BB odnmasiosl 139090k 5363300  3O039LL  sdsem3e)g6-
o3 @ 3obg®amoaby (s6eeby).

3930LFs3mge  L3ogmgbd-ommools  3mb396@ @B 0l
dsdgeonmo  asdm@mzol  0bBgblogagsiool  dodogols
©sdsgdol  gogmgbs. s RsBedgdnmo  ogm  s3B3o,
39@omeEgmo  dmegzoo 8 Lo emg-msdgdo, (3e0ls
bsbgdemogmds 192 Lo, 3mb(396@@s@Bols fmbsgo — 100
a6, 6sfommsggdols Lolkber — 80 %, gemslbo — 0,08 39,
3gstolis s 0bgzseols Fgismmgds 1 155 $gddg@sgnes
30 °C, bagggdo sty — 9 k; dsddgeonmo abemgmemszools
Gsmegbmds 10 %;  gx®gogdol  Bo@mo 108 x/de,
Lofgobo PH — 2,5, oo Bsedos 3 gs60sbdo: 1)
306ogol as09dg; 2) gsdmBndzol 36980 ©sdsBgdmemo
ogm 3oto@Bo 5 % (fobsgol dobgozom); 3) asdmBndzol
36980 EsdsBgdnmo agm  dotogo 10 %; omoomgmemo
39605680 3 gsdgmegdedo: Ldogmgbdols s
OomEgbmds  0bsbggdmes dgsedo  ©absdogsdo: dglsdy,

3304359 s 63y Legb. EReb 3mbsggdgie dmEgdgmos
gbGomdo 1.

orgomools

Omgmel 3bGoml dmbs3dgdoesb  Rsbl, domogols

33389383 doJBgongmo  gsdmB B ol ab@gbbogogszos
dcmsbeabs  3Mmigbol  3993by  EoEsb s dsgLodydl

dosmfos 39637 g, Omeglsg  bdomgbdols s
orgmool Blbs®do  gssbgmol  dshggbgdgmds  Fgsanbs
Fglisdsdobae 63 % s 81 %: 36mglols ob@gblogogszos
Fgesdgdom 33056 gBe3ty s0blbgds 0dom, O™ SoModo
353mbsynd 30980 ©sdsBgdom  9bgdagBognm  Fyseml
Gs63mgdbols  Thiobacillus ferrooxidans—olsmgol, sbggg
361930 36304369 HZSO4. 3otogo Ggediosdo Igools
3sdBa00ls dogé Fo®dmgdborm Fe,(SO,), s {63 Jdbols
FeSO4 © SO, FeSO4 30 obgg 0gsbggds  dsdBgMogdols
bsdgemgdoon  Fe,(SO,),. s3t0gs0 3060Bo  LsBnsmgdsls
333l dsd$gM0gdl  dmgmo  3Gemiglol  gsbdsgmmdsdo
80006 969390370 Fgetm ©s dmsbrobols Fe,(SO,),-
ol bsfommdMogo  M93gbg@szos. Mbes  smabodbmls,
603 docogol  Gmbsgol  Memegbmdols  3sbLb3sg988d
353m@) B30l blbsmby oo Bgasgmabs 39é dmebrobs.
353mbsynd 36930 dodBgMogdol ool dshzgbgdgmo
Fgoa960s 107-108 A%/, 360b 303006005 gerggmdos
Qotamgdda 1,5-2,0.

3bGamo 1

306080l sdsBgdol gogmabs L3oggbd-ormmool b6 @sBol dsddg@onm asdmdndgsty

Ne | go6036@)0 Lo gobo, % 393y 3s, %o
3 eog-sdy 6 emg-sdy 8 emg-sdy
Cu Zn Cu Zn Cu Zn Cu Zn
L | bogmbdGmmem 0,80 3,80 18,7 21,0 30,0 37,9 30,0 47,4
2. | +5 % 3o6op0 0,80 3,80 22,5 36,3 30,0 47,4 63 79
3. | +10 % 3oéopo 0,80 3,80 30,0 475 47,0 475 63 81

(LaFome sBondgBogmmo 3 336dgmEgdopsh)

3300350, E3Eag6omas Ldomgbd-ormmools 3mb396@ s~
3ol dsdgdonmo gsdm@nBzol 0b@gblbogosszools badey-
semgds. (300l 30d0bstrgmdolisl Bgdmo dmzgdnee SoGm-
39030 100 g6 3063968y S5 36 Jotog ol ©sdsEgdsd
333m0f308  3Om(39b0l  0bBgbLogngs30s, Mol Bgrgaswes
Bb3omgbdols @3 ogmools blbseBo gowslgmol dshzgby-
dgmds Bgeegabs Fglsdsdalis 63 % s 81 %.
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KAPTBE/INMIIBUJIN J1.T., MAJIAIIIXHMA II1.C.,
KAHAEJIAKU M.II1., I'YPYJIA T.C., YO4YMA JI.III.
YCTAHOBJIEHUE OIITUMAJIBHBIX
ITAPAMETPOB BAKTEPHAJILHOTO
OKUCJIEHUA MEJJHO-ITMUHKOBOT'O
CYJIb®UTHOTO KOHIIEHTPATA U U3YYEHUE
BO3MO;KHOCTH NHTEHCH®UKALIIN
BAKTEPUAJIBHOTO BBIIIIEJJAYVBAHUSA MEIN
Y ITTHKA

AHHOTAIIMA. B craTthbe npeaCTaBIEHBI PE3YIb-
TaTBl YCTAHOBJIECHUA ONTHUMAIBHBIX IapaMeTPOB Oak-
TEPUATBHOTO OKUCJIEHUA METHO-IIMHKOBOTO CYTb(puI-
HOTO KOHIIeHTpaTa. M3ydeHsl MyTH HHTEHCU(PUKAITII
OaKTEepPHAJIBLHOTO BBINIETAYNBAHNA M3 KOHIIEHTpATa
Meau U nuHKA. /1A GakTepuasbHOrO BbIIETAUYNBA-
HHA MeIU U IIUHKA U3 MEJTHO-IINHKOBOTO KOHIIEH-TPa-
Ta ObLIa HMcHonb3oBaHa Tuodakrepua Thiobacillus
ferrooxidans afanTUpoBaHHAA K HM3y9aeMOMY OOBEK-
Ty. I3yyeH XumMuueCckuil 1 MUHEPAIOTUYECKUN COCTAB
pyaa u koHuenrpar B pyae (%) Cu-0,23, Zn — 0,12; B
ronuenrpare (%) Cu-0,8, Zn — 3,8. Pyaubie cynbdui-
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HBI€ MUHE-P/IbI IIPE/ICTABIEHBI ITMPUTOM, XaIbKOIIH-
puroM u cazepuroM. B 1abOpATOPHBIX YCIOBHAX
YCTAHOBJICHO: B IIpolecce OAKTEPUAIBHOIO BBIIIEIA-
quBaHUA B pactBop nepexoaut 40 % mexu u 53,2 %
nunka. ITocne nnTeHCHUKALMN IIpoLiecca PacTBoOP
conepskut 63 % mean u 81 % nnHka.

KARTVELISHVILI L, MALASHKHIA Sh., KANDELAKI M.,
GURULIT., CHOCHIA L.

ESTABLISHMENT OF OPTIMAL PARAMETERS
FOR THE BACTERIAL OXIDATION OF COPPER-
ZINC SULFIDE CONCENTRATE

ABSTRACT. The results of the establishment of
optimal parameters of bacterial oxidation of copper-
zinc sulphide concentrate are presented in the article.
The ways of intensification of bacterial leaching
from copper and zinc concentrate are studied. For
the bacterial leaching of copper and zinc from the
copperzinc concentrate, Thiobacillus ferrooxidans
thiobacteria adapted to the object under study was

K/IIOYEBBIE CJIOBA: 6akrepuaabHOE BBIIIE-
JIAYUBaHAE, METHO-IIUHKOBBIN CYIb(PUIHBIN KOHIICH-
TpaT, THOOAKTEPUA, PyAd, MUPUT, XATBKOIIUPHUT, ca-
JIEPUT.

used. The chemical and mineralogical composition of
ore and concentrate in ore (%) Cu-0,23, Zn-0,12; in the
concentrate (%) Cu-0,8, Zn-3,8. Ore sulfide minerals
are represented by pyrite, chalcopyrite and sphalerite.
In laboratory conditions it is established that 40 % of
copper and 53,2 % of zinc pass into the solution dur-
ing bacterial leaching. After the intensification of the
process, the solution contains 63% copper and 81%
zinc.

KEY WORDS: bacterial leaching, copper-zinc
sulphide concentrate, thiobacteria, ore, pyrite,
chalcopyrite, sphalerite.
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Jod 5533/4

S6MASGNS. bsdosdo  gobbagomemas e fGenls
396980l bsgombgdo FgsomGaen ombog e oby-
Boggddo  eoabiol  y356-mJBem  Juodigbyemgopnt

o Jeel  godsbydals
IGOEGIS0 I IR0,
ey donmo, 3GmenJdonmol gdwpgmdo dobyGHsecrms
sbmgosggogdo s efeml godswbydol 3Gemgbem Baem-dgdb-
omo gto@ghondgdo nsonGamo omGod o md3emy-
Jbgdobsogolbs.

6S33560M LOBI3IS0: Jssbg53mgemgbs, erjt5em, coo-

mtodyg, dspbasbo  Bmbs, 3G Jomersdegera, SGmeaido-
o, SGmEaJdonmol  ddrpgmdo  dobyBsgrms  sbegascas,
dgdbooma 3o gHomdndo.

Jsesbgsdmgmmobydol  dsgsemom .
0gsemlsbGoboo  godmymeaemas

bl @6l dswsbysdmgmoabgds asbmsglgdamoas
dobsty 9ba @0l B (gemBo, ol dotrxggbs ggMEmdbY,
berggger obol dodegdség.

L@ nonmee, dssbgsdmgmoabgds  doggmmgbgds
39335b0mbols  Ledbegmo  g3gdeol  bsmgs  Lolggdsl s
dmoegl  Bbomms-gmsamols i@l nenm-dgdsmmaqb-
096 Bebsl, Gmdgmog sagdmmos 3semgmBmn®o, 0bB9blo-
TG3E ©olrrm(306959m0, dogMmbsmggdon gsGommgdamo,
goemoBobgdnmo godmadons ©s goemoBgdoo [1].

B edmegamo  bgdool  Jsbgdo  0bBgblomMee  sGols
063G eodgdnmo  nsog@mmo  @omGodNmo, 335630560
— @omGodnmo ©s aMsbmeom®ogmmo  JBmggdoms ©s
©s039800. gom-ghmo skgmo bbgnmmsegsbos rgbmols ob-
BOnbogo. 0go [oe3meeagbl dmogd  ©sbsdMsmasbgdmm,
sdlbgMgnm, IBmolgdne Lbynmb dsbon®o gl n®-
008 s @0 dmbs(3(0LROM-dmmgnGm  BgGom. obEG-
80 LI30IM JIm6ISN, N:2(41), 2018

Bogol (396G ® bsfoemBo  Jsbgdo LaBmsemm s dbb-
3000356 (330m3360s.  39M0539000bs396 dse33emgdol Bmdgdo
Log®dberdemse gemgdnmmdl. Jsbgdo Bslosmegds wom®od)-

Ao (360bdnm-dsé(33emm3560) LgGnddnGon. LsBnsem
3emsgomgmsbo  LgdooBobgdnmo s gememabobgdmmos.
OB gnecrs bsfommmd@og Rsbs3gemgdamos sddobmemadom
36 dompodon @ Fgozegl  deebgmmo  dabgMsemgdols
Bs6s§0bf 3emgdl. dompode balgee Jommeogobgdgmos.
35003635dm30mabgdols  s@dmbsgmgom  6sfoemBo  gom gs-
@obgdnmos mdeml dgd;3gmo 9. §. 0gddnmo demdalig-
dmd0  Lbgynmo, ogo sbsgmgmals dodstrarmmagbon  ofm-
Baos Lsd mdOmb depemgdgem bmbse, Gmdmgda 3mbd®-

omEgds BOomm-psbsgmgmo d0dsGrogmgdols Hm3zg300m0
Lo ddnegdon.

d0613gmo  3sbosbo Bembs mm gamobgdamos gzgmsby
Ladbegmom.  bsgmm gegzsbog@o dadstrorgmagdon aso-
936985 120 3-%y, 99drnga 30 dmermagmgds 1 3 Loddmsgmols
33560301 dsdmzgom; dolo LabmMsgo 33960 893339 o-
0B msb 33390600, bsggd 3390080 3o omBgds §300m
dsrm3539050; dsmo g8 gbemds 06sORN6gdls asdsB@mga-
bs s ool dsgemgdgmo  bmbol  Fomol  gmgdnbd)-
2L (30°<65°%).  BeOomm-psbsgmgma
dsOm30 0ympnés ©s olmengds. dsbosbo bmbs Bslosm-

d0dsr0 e gdom
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A. KBUILIAHU, M. TATHUJ3E, A. TOMEJIAYPU
30JIOTOHOCHBIE JMTOPUTOBBIE
KOMILIEKCHI HA ITPUMEPE JIVXPHCKOT O
KBAPII-30JI0TO-MAJIOCY Ib®1THOT'O
PYJIOITIPOSABJIEHUA (3EMO CBAHETH)

AHHOTAIIMA. B cratbe paccMOTPEHBI BOIIPOCHI
OPYACHEHHUA 30710Ta B CPEHEIOPCKUX JUOPUTOBBIX HH-
TPy3UBax, Ha mpuMepe JIlyxpuHCKOTro KBapIi-30/10TO-Ma-
socynbguaHoro pynonposasaeHud. C Touku 3peHUsA
OPYAHEHHUA 30/10Ta, BBIIEJICHBL: JIO TPOJAYKTUBHBIC, TTPO-
JIYKTUBHBIE, TIOCT-ITPOAYKTUBHBIC ACCOIUAIIIN MUHEpa-
JIOB U TIPOTHO3HO-TIOMCKOBBIE KPUTEPHUHU OPYTHEHHA
30710Ta JUIA CPETHEIOPCKUX JUOPUTHBIX KOMILJIEKCOB.

K/IIOYEBBIE CJIOBA: nyxpuHCKOE PyIOBIPOAB-
JIeHUe, 30710TO, TUOPHT, PyAHAA 30HA, JTOMPOJIYKTUB-
HadA, TOAYKTUBHAA, IOCTIPOAYKTUBHAA MHHEPAIb-
HafA, TOUCKOBLIC KPUTECPUM.

KVITSIANI A., GAGNIDZE M., GOMELAURI A.
GOLD-BEARING DIORITE COMPLEXES ON THE
EXAMPLE OF LOW-SULFIDATION QUARTZ-
GOLD ORE MANIFESTATION IN LUKHRA
(ZEMO SVANETTI)

ABSTRACT. The article considers the mine-
ralization of gold in the Middle Jurassic diorite
intrusives on the example low-sulfidation quartz-
gold ore manifestation in Lukhra. In respect of gold
mineralization, pre-productive, productive and post-
productive associations of minerals and prognostic-
exploratory criteria of gold mineralization for the
Middle Jurassic diorite complexes are identified.

KEY WORDS: luxra ore manifestacion, gold, ore
zone, pre-productive, productive, postproductive
mineral association, exploration criterions.
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KARTVELISHVILI L., KAKULIA J., MALASHKHIA Sh.,
LOMIDZE N., CHKHOBADZE N., CHUBINIDZE N.
STUDYING THE POSSIBILITY OF OBTAINING
THE AL,0, CONCENTRATE FROM THE

COAL WASTE OF THE TKIBULI DEPOSIT BY
BIOTECHNOLOGICAL METHOD

ABSTRACT. The article shows the possibility of
obtaining AlLO, concentrate from coal waste of the
Tkibuli-Shaori deposit using the biotechnological meth-
od. Bacillus mucilaginosus silicate bacteria isolated
from the Tkibuli coal deposit were used for the experi-
ments. As a result of the experiments, the optimal pa-
rameters of the process of bacterial leaching of coal
tailings were revealed. In the investigated sample, the
content of AL,O, was 27,3%, SiO, — 41,3%. After bac-
terial leaching in the solid phase, the content was en-
riched with AL O, - 35,9%, and SiO, was 34,8%.

KEY WORDS: biotechnology, silicate bacteria,
coal production waste, leaching, alumina oxide
concentrate.

KAPTBEJIUILBIIN JI.T., KAKYJIUA Jx.B.,
MAJIAIIIX U II1.C., JOMUA3E H.H., YXOBAJI3E H.]I.,
qYBUHU/3E H.I.

W3YYEHHUE BO3MO;KHOCTHU

IOJIYYEHUA KOHLIEHTPATA ALO, U3
YT'OJIBHBIX OCTATKOB TKUBYJIbCKOTI'O
MECTOPO;KJIEHUSA BUOTEXHOJIOTUYECKUM
METOJIOM

AHHOTAIIUA. B crarbe mmoka3sasHa BO3MOKHOCTb
nonyaeHusa Kounenrtpara Al,O, U3 yroJbHBIX OCTaT-
kOB Tkubyru-Illaopcrozo MECTOPOKACHUA C MUCIOIB30-
BaHUEM OMOTEXHO-IOrnYecKoro Meroaa. is oneTos
OBUIN MCIIO/IB30BAHbl CIUINKaTHBIE Oakrepun Bacillus
mucilaginosus, BBIIEIEHHBIE U3 YTOJIBHOIO MECTO-
poxaenna TrkuOymu. B pesyisrare mnposeJeHHBIX
OIIBITOB OBLIN BBIABACHBI ONTHUMAJIbHBIE ITAPAMETPHI
poIiecca O6aKTEPUAIBHOTO BBIIIE/TAYUBAHUA YIOJIb-
HBIX XBOCTOB. B mcciie1oBaHHON ITpode CoAepKaAHTE
ALO, w110 27,3 %, SiO, - 41,3 %. Tlocne 6akTepuab-
HOTO BBIIIIE/IAYUBAHUA B TBEPAOHN (pase CoJACprKAHHUE
000raTIIOCh Al2O3 -35,9 %, a SiO2 coctasmio 34,8 %.

KJIIOYEBBIE CJIOBA: 61OTEXHOJIOTUA, CUINKAT-
HbIE OAKTEPUH, OTXO/bI YTOIBHOT'O IPON3BOICTBA, BHI-
IeTa9NBAHNE, KOHIEHTPAT OKUCU ATIOMUHUA.
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BOCHORISHVILI N., KAPANADZE G.,
DEMETRASHVILI S., DZHAPARIDZE G.,
ASABASHVILI K.

BENTONITE CLAYS OF GEORGIA AND SPHERE
OF THEIR APPLICATION

ABSTRACT. The mining-and-geological des-
cription of bentonite clays are considered in the
article, technology of field development and also

multilateral use of the products received at the plant
after extraction of bentonite clay on career.

Rehabilitation of the enterprises of bentonite
and its value - an indicator of a social and economic
situation in the country.

KEY WORDS: concrete, sub-concreteitic clay,
landslide, form, sodium alkali, calcium alkali, trachyte.
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XOXUALIBUJIA D. II., MATUAIIBUJIA H. T.
COBPEMEHHBIE TEHJEHIIAN
BE30ITACHOCTHY T'OPHOJIBLKHOT'O KYPOPTA
(CTPATETVA YIIPABJIEHUA CHE;KHBIMU
JIABUHAMM)

AHHOTAIIMA. B cratbe paccMaTpUBAIOTCA CO-
BpPEMEHHbIE TeH/IEHIIUN PAa3BUTUA TYpU3Ma U ero 6es-
onacHocTH. B wactHOCTH, ['pysusa umeeT 60/1b110M 1TO-
TEHIUA JIJIA Pa3BUTUA TOPHBIX KYPOPTOB, 4TO CBA3A-
HO C ee pestbedoM U NPUPOJHBIMU KINMATHYECKUMU
ycinosusamu. Ciie10BaTe/IbHO, CTPAHA JIOJIZKHA odecIIe-
YUTh O€30MACHOCTb KypOPTa, UTO TpeOyeT KOMILIEKC-
HBIN OAX0/ K 11pobseme. OCHOBHBIM UHCTPYMEHTOM
TAKOTO TMOJAXOJA ABIAIOTCA TE€OMH(POPMAIMOHHBIE
CHCTEMBI U TE€XHOJIOTHH, pa3paboTamHbBIE HA OCHOBE
MEFK/IyHApOJIHOTO OIBITA.

K/IIOYEBBIE CJIOBA: T'eoungopManMoOHHEIE
CUCTEMBI, TYPU3M, T'OPHOJIBLKHBIN KypOpT, IPUPOJ-
HO-TaHAMA(THBIN PHUCK, UPOBON penbed, IMpo-
CTPAHCTBEHHBIM aHAJIN3.

KHOKHIASHVILI C., MATIASHVILI N.
MODERN TRENDS OF MOUNTAIN SKI RESORT
SECURITY (SNOW-AVALANCHES MANAGEMENT
STRATEGY)

ABSTRACT. The article deals with modern trends
in the development of tourism and its safety. In
particular, Georgia has great potential for development
of mountain resorts, which is due to its relief and
natural climatic conditions. Consequently, the country
should ensure the safety of the resort, which implies
a complex approach to the problem. The main
instrument of such approach is geoinformation systems
and technologies with international experience:

KEY WORDS: Geoinformation systems, tourism,
mountain-ski resort, natural-landscape risk, digital
relief, spatial analysis.
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MOHUTOPHHTI 3ATPA3HEHUA BO3AYIIIHOI'O
BACCEMHA TEMJIMICU CBUHIIOM

AHHOTAIIYA. Ilensio paboTel ABJAETCA Olpe-
Jle/leHre KOHIEHTPAUd TOKCHYHBIX METALIOB B BO3-
JAymHoM OacceiiHe ropoga Towmacu. Ilpu stom oco-
60¢ BHUMAHUE YACICHO IIPUMECAM CBUHIIA, TaK — KaK
OH OTJINYAETCA CBOMMU TOKCUUECKUMU CBOMCTBAMU U
HEraTUBHO BJIMAET Ha ;KUBBIE OPraHU3MBIL.

H3ydeHbl KOTUYECTBEHHBIE COJCPKAHUA CBUHIIA
B ropozax Towunucu u Harepun.

Taxroii BBIOOP OBLI C/I€JIAH C IEIBIO CPABHEHHA CO-
JIePsKAHUA FCCIETyEMON IIPUMECH B BO3JIYIIHOM Oac-
celiHe OOJIBIIOrO U MAJIOTO TOPOJOB.

BpicOKMe KOHIIEHTpAalMHM CBUHIA BBIABJIECHBI B
BO3AymIHOM GacceiiHe Témncu, 9To CBA3BIBAIOTCA C
BBIXJIOIIHBIMU Ta3aMH aBTOTPAHCIIOPTA. YKa3aHHOE
II03BOJIN/IO BBIABUTH PAMOHBI, MHTEHCUBHO 3arpAs-
HEHHBIE CBUHIIOM.

Bricokue copep;kaHUA CBHHIA YCTAHOBJICHBI TAK-
7K€ U B IIpo0ax aTMOC(EPHBIX OCATKOB.

M3yuyena Tarske U JMHAMHKA COAEP/KAHUA CBUHIIA
B HCCIIEAyeMOM OOBEKTE.

IIpeacraBiieHHBIE PE3Y/IBTATHI UCC/IEJOBAHUA CBU-
JIETEJIBCTBYIOT O BBICOKOM COJEP:KAHUU TIpUMECEr
CBHUHIIA B BO3AyIIHOM OaccertHe TOuauch, 9ro oTpu-
LIATEIBbHO BIUAET Ha 3JJOPOBbE HACEJIEHUA TOPO/A.

C nenpio n3beRaHME BBIIICYKA3aHHOIO HEOOXO-
JUMO, 4YTOOBI UCC/IEIOBAHHE IPUYUH 3arpA3HEHU:A
BO3/lyXa CBUHIIOM, OLICHKM KAa4eCTBE€HHBIX U KOJIUYe-
CTBEHHBIX IIAPaMETPOB M Pa3pabOTKa KOHKPETHBIX
MEPOIPHUATUHN 10 YCTPAHECHHIO HETATUBHBIX CUTYALIMI
JIOJIZKHBI BBIIIOJTHATHCA HA YPOBHAX TOCYJAPCTBEHHO-
ro MOHUTOPWHIA, YTO ABJIACTCA HAHMOOIEE AKTyaIb-
HOU 3a/a4ell B ZeHICTBUTEIbHOCTY HAIIeH CTPaHBbL.

K/IIOYEBBIE CJIOBA: Bo3aymmHbiil 6acceiiH,
[IpUMEeCH CBUHIIA, BBIXJIOMHBIE ra3bl AaBTOTPAHCIIOPTA,
aTMoc(epHBIE OCAIKU.
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SVANIDZE Z, GUNIA G, SVANIDZE T,
KAKHNIASHVILI L.

MONITORING OF AIR POLLUTION IN TBILISI
BE LEAD

ABSTRACT. The aim of the work is to determine
the concentrations of toxic metals in the Thilisi air
basin. At the same time, special attention is paid to
lead impurities, as it differs in its toxic properties and
negatively affects living organisms.

The quantitative content of lead in the cities of
Thilisi and Tsageri has been studied.

Such a choice was made in order to compare the
content of the investigated impurity in the air basin of
large and small cities.

High concentrations of lead were found in the
air basin of Thilisi, which is associated with vehicle
exhaust gases.

The indicated allowed to identify areas intensively
polluted with lead.

High levels of lead are also found in precipitation
samples. The dynamics of lead content in the object
under study was also studied.

The presented research results indicate a
high content of lead impurities in the air basin of
Thilisi, which adversely affects the health of the city
population.

In order to avoid the above, it is necessary that
research into the causes of air pollution with lead,
assessing qualitative and quantitative parameters and
developing specific measures to eliminate negative
situations should be carried out at the levels of state
monitoring, which is the most urgent task in our
country.

KEY WORDS: air basin, lead impurities, vehicle
exhaust gases, precipitation
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K CBEJEHHIO ABTOPOB

B «T'opHOM ;KypHa/Ie» Ny0/IMKYIOTCA MaTepHa/Ibl (HaydHbIe CTaThH, HH(OpManusi, peK/jIamMa 1 JIp. ) Ha
TPY3HHCKOM, PYCCKOM H aHIVIMHCKOM sA3bIkaX. O0beM mpeJaCTaB/JICHHBIX MaTepHaJIOB He JOJLKeH
npespmaTh 8-10 mewaTHBIX cTpaHmn. MaTepuaibl CTaThbH JOJLKHBI IYO/IMKOBAaTHCA BIEpBbIe (Kpome
0030pa 3apyde;KHBIX H3/JaHHM, ITy0/IMKyeMbIX II0 peKoMeHjanud Peikosuiernn ), npeIcTaB/IsATs> HOBU3HY U
HMETh T€OPETHYECKYIO H IPAKTHYECKYI0 3HAYHMMOCThb. K cTaThe J0/KHa IpHIaraTbCsi aHHOTAUA Ha JIBYX
A3BIKAX, OT/JMYHBIX OT s3bIKAa, HA KOTOPOM OHAa HammcaHa. B aHHoTamum cieayeT ykasaTh MeTOJbI
HCC/IeIOBaHHsI, OCHOBHBIE pPe3y/IbTaThl PaboThI H 00JIaCTh HX NpPAKTHYECKOro mpumenenusa. Cpeanmit
o6bem aaHoTanum - 600 sHaK0B. MaTepuaJ /151 ONy0/IMKOBaHMA TOJLKEH ObITh HanleyaTaH Ha 6eJioi Gymare
¢opmara A4 gepes qBa mHTepBaIa U 3anucaH Ha Jucke CD. TekcToBblil MaTepraaI HAGHPAETCA B peJakTope
Word for Windows mpudramu: I'pysuackmii - AcadNusx, Nel2, pycckmii - Times New Roman, Nel2,
anrmmickuii - Times New Roman, Nel2. Ta6. b1 101861 061TH HaOpanbl B Word for Windows, a ¢popmy.ist
B pegakTope Equation for Windows. Yepre:xu, rpacdudeckuii MaTepHaas, (pOTO JO/LKHBI OBITh BHIIOTHEHBI
Ha KOMIIbIOTepe (IIPH HeO0X0IMMOCTH, B HCK/IIOYHTE/IBHBIX CJIy9asX, MOTYT OBITh IPe/ICTaB/ICHbI IIBETHbIE
Martepuasl). Pucynku - JPG. K npecrasieHHBIM MaTepHa/IaM NPHIAraloTcA JaHHbIE 00 aBTope (aBTOpax) -
MeCTO padoThl, JOJGKHOCTh, y4€eHas CTeleHb M y4YeHOe 3BaHHe, JOMAIIHHMIl WIH CIy;KeGHBIH aJpec,
TesnedoH, ¢pakc, E-mail.

ATTENTION

The Journal publishes material (scientific papers, information letters, advertisements, etc.) in
Georgian, Russian and English languages. The submitted material shouldn't exceed 8-10 printing pages and
should satisfy the following requirements: it should not be previously published (except the paper ordered
by the editorial board), the problem solved in the scientific paper should have definite theoretical and
practical importance; should be supplemented with summaries in two languages (the obtained results, used
methods, the obtained basic assumptions, the field of application of the results. The average volume - 600
signs). The material should be typed in Word for Windows in fonts: Georgian - AcadNusx, Ne 12, Russian -
Times New Roman, Ne 12, English - Times New Roman, Ne 12. Formulas should be done in Equation for
Windows editor and tables in Word for Windows. Drawing and graphical material may be performed on
tracing-paper or dense white paper in black Indian ink or ball pen. Drawings - JPG. The materials should be
accompanied with information about author (authors) - (affiliation, position, scientific degree and rank,
office or home address, phone, the fax, E-mail.
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