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ITOIIOPAJBE H.T., I'OI'IA b.b., KOBAXW/JI3E M.3.,
AB3MAHM/I3E B.B.

KOMILUIEKCHOE NCCJIEAOBAHME
OKAMHEJIOI'O JIECA TOAEPA31

AHHOTAIMA. Ha ocHOBaHMU BU3yaJIbHOTIO,
IOJIAPHU3ALIOHHO-MUKPOCKOIIMYECKOIO  UCC/IeTOBAHUI
U PEHTTE€HHO(MA30BOTO U PEHTIC€HHO(IIOOPECIICH-
THOIO aHaIu3a OBUIM MCCIEJOBAHBI OKaMeHEJIbIe
JepeBbA uckomnaemMoro Jieca l'ogepasun. Obpasosanue
OKAMEHE/UIBIX JIePEBbEB HCKomaeMoro Jieca I'oxepasu
ABJIAETCA PE3yIBIaToM KPUCTAUIN3ALUNA  PACTBOPOB
HHU3KOTEMIIEPATYPHOTO T'HAPOTEPMHYECKOIO IIPOIEC-
ca CIEAyOIEro 32 aKTUBHM3ALMEN  BYJIKAHHM3Ma
lozneprsunckoit cButel. Ha 1oBepXHOCTH IUIMTKH
TFOPU30HTAILHOIO (IIOIEPEYHOro) U BEPTHUKAUIBHOIO
(paamaIbBHOTO ¥ TAHTE€HTAIBHOIO) CEYEHUA 00-
pasnos OKaMEHEJIbIX JlepeBbEB BU3yaIbHO
(MAaKpPOCKOIIMYECKN) ABHO HAOMIONAIOTCA CBET/IBIC U
TEMHBIE TIApPaUIEJIBHBIE IIOJIOCHI €KETOJHOIO POCTA
a TIOCPEJACTBOM T'€MOJIOTUYECKOTO |
IOJIAPHU3ALMOHHOIO  MUKPOCKOIIA, KPOME CBETJIBIX
U TEMHBIX IAPAUIEJIBHBIX IIOJIOC €KErOJHOrO POCTa
JIpEBECHHBI, YeTKO BUIHBI TOHYAMIINE Oe/Ible U TeMHBIE
JIMHUU [EeJIMKOM 3aII0THEHHBIE MUHEPIAMBI T'PYIIIEI
KBapLa KOTOpble BBIKPHCTA/UIM30BAINCH IIPU PA3HBIX
Temrieparypax. OKaMeHeHUEe JpEBECHHBI JepeBa B
l'ogepasmHCKON CBUTE OCYHIECTB/LAIOCH ITOITAITHOMNK
HAa HaYaIbHOM 3Talleé MMEJIO MECTO IIPOUCXOKICHUE
IIOJIHOKPUCTUUIMYECKOrO KBapla, Ha CEPUAUHHOM
sTare 0OPA30BVINCH BOJIOKHUCTBIA KBAL] U XaJIEIOH,
a Ha 3aBEPUIAOLIEM 3TAIE IIPOH3ONILIO BBIICICHHE

JIPEBECUHBI,

MUKPOKPUCTAUUIMIECKOTO O-KpPHCTOOA/INTA u
O-TPUIUMHTA.

K/IIOYEBBIE CJIOBA: kBapu; XalIlleJOH;
MHUKPOKPHUCTAT; TPUAUMUT; KPHUCTOOWINT; OKaMme-

HeJloe JIepeBo;
OKaMeHeJIbIN JIec.

IIOJI  KOKPpUC TAJIMYECKUHN KBAPIL;
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POPORADZE N., GOGIA B., KOBAKHIDZE M.,
ABZIANIDZE V.

INTEGRATED STUDY OF THE GODERDZI
PETRIFIED FOREST

ANNOTATION: Petrified of Goderdzi
Petrified Forest have been studied based on the

trees

visual, polarizing-microscopic descriptions, X-ray

The
formation of petrified trees of Goderdzi Petrified

diffraction and X-ray fluorescent analyses.

Forest is the result of crystallization of solutions of the
low-temperature hydrothermal process following the
Goderdzi suite volcanic activity. On the surface of the
plates of horizontal (transverse) and vertical (radial
and tangential) sections of petrified tree samples
annual light and dark parallel strips of wood growth
are visually (macroscopically) distinctly observed
while applying gemologic and polarizing microscope,
beside the annual light and dark parallel strips of
wood growth, there can be clearly seen white and
dark thinnest parallel lines that are completely filled
up with the quartz group minerals. Petrification of
wood took several stages; at the initial stage there was
formed holocrystalline quartz, at the intermediate
stage - fibrous quartz and chalcedony and at the last
stage low-temperature microcrystalline o-cristobalite

and o-tridymite were segregated.

KEY WORDS: quartz; chalcedony; microcrystal;
tridymite; cristobalite; petrified tree; holocrystalline,
Petrified forest.
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3IMXM3Ny - TEOJOTUA - GEOLOGY
HAJTUPA/3E B.B. NADIRADZE V.
MOP®OJIOTUYECKHI1 1 MORPHOLOGICAL AND METALLOGENIC
METAJUIOTEHUYECKHUI AHAJIN3 ANALYSIS OF LINEAMENTS
JIMHEAMEHTOB I'PY3H1I IN GEORGIA

AHHOTAIIMA. B Tpyze paccMOTpeHA MOp-
(omorna  BHIABAEHHBIX Ha TeppuTopun I'pysum
TEKTOHMYECKUX PA3/IOMOB, KOTOPbIE€ O0BEAUHAIOTCHA
B MOIIHbIE JINHEAMEHTHBIE 30HBL. 30HA CEBEPO-
3alaJIHOTO  NPOCTUPAHMA, ABJIAIOMAACA CETMEH-
TOM  TPAaHCPETMOHAILHOIO  JIMHEAMEHTA,
AT U3 TPEX NOJA30H M KOHTPOJIUTYET OOCOTIOTHOE
OOJILIIMHCTBO 9H/IOT€HHOI'O OPYA€HEHUA TEPPUTOPUH
- MECTOPOK/JEHUA PA3HBIX THUIIOB U COJAEPKAHUU.
C  UeHTPaIbHOM  NOA30HOW  CBA3AHBI  MEJHO-
MOIMMETA/UINUE€CKHUE C 30JI0TOM, I0JIMMEeTAa/UInYeCKUE,
OapuTOBLIE U MapraHleBble MECTOPOKIAEHUA, CO
CEBEPHOM TOA30HON — MECTOPOKJAEHUA MBIbAKA,
CYPBMBI, MOINOIEHA, TIOJIUMETA/UIOB U OApHTa, I0;KHAA
I10/30HA KOHTPOJIMPYET MEJHO-TIOJIUMETA/UIMYECKOE
MECTOPOK/IEHUE U IPOABIEHUA 30/I0TA.

COCTO-

K/IIOYEBBIE CJIOBA: TexkToHnKa; TMHEAMEHT;
Pas3JIoM; CTPYKTYPa; MECTOPOKIEHUE; PyAd; 30HA.

ANNOTATION: The worklooksatthe morphology
of tectonic fractures revealed on the territory of
Georgia which are united within thick lineament
zones. The zone of north-west direction, which is a
segment of trans-regional lineament, comprises three
parallel subzones and controls absolute majority of
endogenic ores—deposits of various types and contents.
Polymetal, barite and manganese ores are connected
with the central subzone with copper-polymetal gold;
arsenic, stybium, molybdenum, polymetal and barite
ores are connected with the north subzone, while the
south subzone controls copper-polymetal ores and
gold exposures.

KEY WORDS: tectonics;
structure; ore; deposit; zone.

lineament; fracture;
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YKOHHMHA 3.3., JZKITHOPUA B.3.

3OHHNPOBAHHE OITIOJISBHEBBIX ITPOIIECCOB
COBPEMEHHO! METO/JOJIOTUU, B

PETMIOHE I'YPUA NI PAIIMOHAJIBHOTI'O
HCITIOJIb30BAHUA TEPPUTOPUI

AHHOTAIIMA: Peruon I'ypua asnAeTca ogHIM U3
CaMBIX CJIO;KHBIX PETHOHOB B I'py3nn ¢ Toukmu 3peHNA
U OMNACHOCTH ymiepda, BBI3BAHHOTO IPHUPOJHBIMU
reo/IOrHYeCcKIMH IIpolieccaMu. B cratbe onpeaeneHs
OIIOJI3HEBBIE IIPOLIECCHI CYHMIECTBYIOIINE B PETHOHE
I'ypus, a puck OITaCHOCTHU ONIPEAEIAETCA COBPEMEHHOM
METONOJIOTUEH, KaK 93TO NPHUHATO B OOJIBIINHCTBE
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epponenckux crpanax. Mcxona us pelmenpuBe/IeHHON
METO/JIOJIOTUU, MOKHO OIPEAEIUTh PALMOHATLHOE
UCIIO/Ib30BAHUE TEPPUTOPUHU JIJIA  IKOHOMUYECKOTO
Pa3sBUTUA PETMOHA C TOUKM 3PEHHUA OOeCIedYeHUs
0€30ITaCHOCTU HACEJICHUA U PA3BUTUATYpHU3Ma. PucyHok
30HMPOBAHMA ONOI3HEN B pernone I'ypus nossosser
HaM IUIAHUPOBATH U IPUHUMATE ITPEBEHTUBHBIE MEPbI
JUIAL 3AIIUTHI KUJIBIX JIOMOB, CETbCKOXO3ANCTBEHHBIX

TCHKONIA Z., JINORIA S.

THE LANDSLIDE PROCESSES OF THE CURIA
REGION ARE MODERN METHODOLOGY, FOR
RATIONAL USE OF THE TERRITORY

ANNOTATION: The Guria region is caused by
natural geological processes hazard quality and danger
risk is one of the most difficult Belongs to the region.
The article has been identified as landslides in the Guria
region. The processes and the risk of hazard are modern
Methodology, as in most European countries. Excited
Based on the methodology, it is possible to define the

MTOJTUTOHOB, WH(PACTPYKTYPHBIX OOBEKTOB M HX
6e30MmacHON oKcryartaruu. Ha pucyHke BBIIETCHBI
BBICOKHME, CPEJHUE U HU3KUE 30HbI O€30I11aCHOCTH, Ha
OCHOBE KOTOPBIX Pa3padaThIBAIOTCA COOTBETCTBYIONIHE
MephblI 10 CMATYEHUIO.

K/IIOYEBBIE CJIOBA: Pernos rypus; onomi3eHb;

OPOUECCHI; OITIACHOCTDH; METOAOJIOTUA; I'€0/IOTHUA; PUCK.

area Rational use of roads for economic development of
the region, In terms of safety and tourism development.
The mapping of landslide processes in the Guria
region allows We are encouraged to plan and take
preventive measures of residence Houses, agricultural
land and infrastructural facilities Protection and their
safe operation. On the map are high, medium, low and
security zones, Based on which appropriate mitigation
has been developed events.

KEY WORDS: the guria region; andslide;
processes; hazard; methodology; geology; risk.
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YKOHMNA 3.3.

KAPTA 30HUPOBAHUS MHOT'OYHN CJIEHBIX
OITACHOCTEM HA ITPUMEPE I'YPUIICKOI'O
PETMOHA

AHHOTAIIUAL B crarbe OnmichIBAE€TCA BhISABICHIE
JTPO3 OTMOI3HEN, CETIEBBIX U KAMHETIQJHBIX MTPOIIECCOB,
1 oTpe/ie/IeHUE OITACHOCTH COBPEMEHHBIMHI METOIAMM,
MIPUHATEIX B OOMBITUHCTBE EBPOIECHCKUX CTpaH, Ha
OCHOBAHUN KOTOPBIX MO;KHO OTPEICINUTL CTETIeHb
ymep6a, HAHECEHHOTO eCTECTBEHHBIMH T'eOTOTHYeC-
KIMH TIPOIIECCAMHU, W YIUTHIBAA YPOBEHB OITACHOCTH,
3aIUIa-HUPOBATh  PAIfMOHATIBLHOE  HCIIOTB30BAHUE
TEPPUTOPHH /I SKOHOMHUECKOTO Pa3sBUTHA PETHOHA,
©€30MTaCHOCTH  HACEJICHHA W pasBUTHA  Typus3Ma
pernona. KapTa mpoCTpaHCTBEHHOTO pacIpe/Ie/ICHIA
30HATBHBIX YTPO3 TO3BOJIACT IUTAHUPOBATH W OCYHIECT-
BJIATH IPEBEHTUBHBIE MEPHI 1O 3AIUTE KUTbA, CETTHCKO-
XO3AUCTBEHHBIX YTOAUNA U 00BEKTOB NUH(PPACTPYKTYPHI U
nx OE30MacHON IKCIUTyaTanud. EcTrecTBeHHBIE yrpo3bl
Ha KapTe BBIICICHBI ITO KaTETOPUAM: BBICOKAA, CPE/THAA,
HH3KaA U 0€30I1aCHaA, HA OCHOBE KOTOPBIX OBLIN pa3spa-
©OTAHBEI COOTBETCTBYIONINE MEPHI TIO CMATYEHUIO.

KJIIOYEBBIE CJIOBA: ormon3enb; cenb; kamme-
[1a/]; OPUPOAHASA YIPO3a; OMACHOCTB; PHUCK; CTHXNA;
3aTOILIEHUE.

TCHKONIA Z.
MULTYHAZARD ZONING MAP ON THE
EXAMPLE OF GURIA REGION

ABSTRACT. The article discusses the landslide,
mudflow, and rock fall, it is procedures, hazard
identification and risk assessment in the Guria region
with modern methodology that is used in most
European countries based on which, it is possible to
assess the damage and threat level to plan a rational
use of the roads for the population safety, economical
and tourism developmentin the region. The mapping
and the areal dispersal map give us the ability to plan
and conduct prevention measures for the residence
households, farming and infrastructure facilities
so that the facilities are protected and operated in
safety. On the map are high, medium and low safety
zones, based on which appropriate mitigation events
have been developed.

KEY WORDS: landslide; mudflow; rockfall; natural
hazard; danger; risk; disaster; flood.
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TKEMAJIAJZI3E M.B.

MECTOPOXJIEHNA 1 PYAOITPOABIEHUA
MUHEPAJIBHBIX IIMTMEHTOB B 3ATIA/THOM
I'Py3nM

AHHOTAIIMA. B cratbe JgaeTca KpaTkoe
onucaHue ©Ooee M3BECTHBIX MEeCTOPOXKICHUN U
IPOABIEHUY MUHEPAILHBIX II UTMEHTOB, COJlepsKalue
OKCU/J| jKejle3a, Ha TeppuTopuM 3anagHon ['pysumn.
OHM TpPEJACTABAAIOT pa3sHbIE BUABI HATYPATbHBIX
KPACOUHBIX MAaT€pUAIOB, KOTOPbIE OTJIUYAIOTCA Py
OT Jpyra Kak COCTaBOM, Tak U T€HETUYECKH CBA3AHbI
¢ reojioruueckumMu (popMalAMU Pa3HBIX BO3PACTOB.
OTMEUEHHO, UTO M3-3a HU3KOU CTETIEHU W3yYeHUA
U OCBEJOMJIEHHOCTU K HUM HET MHBECTHIIMOHHOTO
uHTepeca. BrickasaHo MHEHME, 00 UX KOMILJIEKCHOM
reoJIOrO-TEXHOJIOTUYECKOM  U3yYEHUH, B COOTBET-
CTBUM C COBPEMEHHBIMU TPEOOBAHUAMU.

K/JIIOYEBBIE CJIOBA. Ilurmewnr;
OXpa; MECTOPOKIEHHA; T€MATUT; CYPHUK; JUMOHUT;
M3BECTHSK.

Kpacka;

Lg&oogcsgos, mdagmolo, 2015. g3. 14-25.

7. Nzouenunse I. C., Cxuptnanze H.U., Kapra nporaosos
IIaBHBIX HepyAHbIX Hckomaemsix [py3. CCP, COIIC
AH., Toumucu. 1944. c. 12-18.

TKEMALADZE M.
MINERAL PIGMENT MINES AND
MINEREVELATIONS IN WESTERN GEORGIA

ANNOTATION. We present the short description
of iron oxide containing, more or less well known,
mineral pigment mines from western Georgia. They
represent the natural dying materials of different
types, which significantly differ from each other by
material compositionand genesis, and are related to
different geological formations. We also mention that
due to lack of relevant information there is no investor
interest towards mentioned materials. The idea of
the necessary geological-technological investigation,
according to modern standards is also discussed.

KEY WORDS. Pigment; paint; ocher; deposit;
hematite; minium; limonite; limestone.
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ASSESSMENT OF LANDSLIDE PROCESSES IN
THE ARAGVI RIVER BASIN

ANNOTATION: the
extent of the spread of some Landslide developed in

The article discusses

various geological-genetic complexes, morphological,
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and mechanical properties of rocks, natural and
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TEJAOPAJ3E 1. JI.
CEJIEBBIE ITPOILIECCBHI, PACITOJIO;KEHHBIE B
BACCEVHE PEKU APATBU

AHHOTAIIMA: B crarbe paccMaTpUBAIOTCA Oac-
CEUHBI peK AparsBy, re€0JIOTHUECKA ITOCTPOCHHBIEC Ha
OTJIOKEHUAX HILKHEN U cpejHell 1opel, Menosble,
ITaneoneun-sorieHoBoie, OIUTOCEH-MUOIIEHA U YeT-
BEPTUUYHBIX OTJIOKEHUN. B pasjimuHBIX Treosioro-re-
HETUYECKUX KOMIUIEKCAX IHIPEJCTaBACHBI MOpPQOIIo-
rudeckue, MOppOMETPUIECKHAE, TUIICOMETPUIECKOE,
KJIMMaTO-METEOPOJIOTHUECKUEe,  CEHMCMO-TEKTOHUYE-
CKHE YCJIOBUA, CEJIEBBIE ITPOIIECCH, OOYCIOBICHHBIE
Pa3INYHBIMHA  (PU3UKO-MEXaHUYECKIMU CBONCTBAMU,
CTENEHBIO UX PACIPOCTPAHEHUA, CTETIEHBIO AKTUBHO-
CTH M Pe3y/IbTaTaMM ITPOBE/JI€HHBIX UCCIEIOBAHNMN.

K/IIOYEBBIE CJIOBA: ceneili; reosorus; epos3us;
rpaBUTALMA; T€OMOP(OIOTHA; CEHCMUYHOCTB;
Mar.
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TEDORADZE D.
ASSESSMENT OF MUDFLOW PROCESSES IN
THE ARAGVI RIVER BASIN

ANNOTATION: The article discusses the
Aragvi river basins, geologically constructed on
the sediments of the Lower and Middle Jurassic,
Cretaceous, Paleocene-Eocene, Oligonsen-Miocene
and Quaternary sediments. Morphological, morpho-
metric, Hypsometric, climatic, meteorological and
seismic-tectonic conditions, mudflow processes caused
by different physic-mechanical properties, the degree
of their distribution, the degree of activity and the
results of the conducted research are presented in
various geological and genetic complexes.

KEY WORDS: mudflow; geology; erosion; gravity;
geomorphology; Seismicity; climate.
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TEHJAEHIIUM PA3BUTUA
TOPHOJIOBBIBAIOIIIEI'O BU3HECA I'PY3UH
HA COBPEMEHHOM 9TAIIE: JOCTWKEHIA,
ITPOBJIEMBI, ITEPCITEKTUBBI

AHHOTAIIMA: B padore paccMOTpPEHBI Te-
Kyllee  COCTOAHHE  9KOHOMHYECKOTO  Pa3BUTHUA
ropHoA0OBIBalONIel NpomblmieHHOcTH — I'pysun, a

TaKKe TEHJECHIUM (PYHKIIMOHUPOBAHUA OWU3Heca B
TOPHOM CEKTOpE JUIA MOBBIMEHHUA 3(PEPEKTUBHOCTU
TOPHOTOOBIBAIOIINX TTPEANPUATHH, €ro KOHKYpPEH-
TOCIIOCOOHOCTH, CO3JaHHA PaOOYUX MECT U JAPyrue
aKTyaTbHBIE BOITPOCHL [ IpoaHamm3npoBaHbl OCHOBHEIE
SKOHOMHMUYECKHE TIOKA3aTeJd  TOPHO/JO0-OBIBAIOIICH
orpaciu I'pysun. Ilpeacrasiens npooieMbl pasBUTHA
n3ydaeMOd OTPACTH W OCHOBHBIC HAIPABACHUA
UX pEImIeHUA C TOYKHM 3pEeHHA (POPMUPOBAHUA
MHHOBAITMOHHOW CHCTEMBI; a TaKke, JaH IPOTHO3
SKOHOMHMUYECKOTO  Pa3sBUTHA  TOPHOMOOBIBAIOIICH
npombinuieHHocty I'pysun B 2019-2025 romax mo
BBITTYCKAEMON TTPOJYKIINH. PACCMOTPEHBEI MEPHI TOCY-
JTAPCTBEHHOM MOJEPKKY JUIA YAyIIICHUA 3P PEKTUB-
HOTO (PYHKITMOHUPOBAHUA U YCTOMUHUBOTO PA3BUTUA
TOPHOAOOBIBAIONINX NPOMBIIUIEHHOCTH ['py3um.

K/IIOYEBBIE CJIOBA: ropHOI00BIBAIOMAA TPO-
MBIIIUIEHHOCTD; 9KOHOMUYECKUI aHAIN3; OU3HEC; IKO-
HOMUYECKAaA W YIpaBJeHUECKaA pedopma; KIacTep;
MIPOTHO3; MHHOBAIIMOHHOE U YyCTOMIHBOE PA3BUTHE.

LOBJANIDZE G., TABATADZE G., LABADZE D.,
MACHAIDZE G., LORIA D., NANITASHVILI G.
TRENDS OF GEORGIA’S MINING BUSINESS
DEVELOPMENT IN THE MODERN STAGE:
ACIEVEMENTS, PROBLEMS, PERSPECTIVES

ANNOTATION: The paper reviews the current
state of economic development of the mining industry
in Georgia, as well as trends in the functioning of the
business in the mining sector to study the effectiveness
of mining enterprises, its competitiveness, job creation
and otherrelevantissues. The main economicindicators
of the mining industry of Georgia are analyzed. The
problems of the industry development and the main
directions of their solution are presented from the
point of view of the formation of the innovation system;
as well as, a forecast of the economic development of
the mining industry of Georgia in the years 2019-2025
on products. State support measures were considered
to improve the effective functioning and sustainable
development of the mining industry in Georgia.

KEY WORDS: mining industry; economic analysis;
business, economic and managerial reform; cluster;
prognosis; innovative and sustainable development.
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ITPOBJIEMBI, CBA3AHHBIE C TKUBYJIU-
IIIAOPCKUM MECTOPO KJIEHUEM

AHHOTAIIMA: B pabore moOKazaHO, 4YTO B
CIJIy YPE3BBIYAMHO OIACHBIX YCJIOBHUHI ITOJ3€MHOU
OTPadOTKM YroiabHBIX IL1acToB TruOymm-Ilaopckoro
YTOJIBHOTO MECTOPOKJIECHUA, nMeeT CMBICJI
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pa3pabOTKH, NPHUBEAECHBI APIYMEHTHl O BOBJICYCHHUU
B IIPOM3BO/JCTBO TAaK:KE€ IOPOJA KPOBJH U IOJOHIBBI
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pAla  HOBBIX OTHEYIIOPHOTO |
CTPOUTE/IBHOTO KHPIHYA, IIEMEHTA, METIAXCKOI'O
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OPraHU3AIUU TYPUCTUIECKUX OOBEKTOB, B YaCTHOCTH
My3eA  ITHOrpaUUECKMX H  APXEOJOTMUECKUX
MaTEePHUAIOB, a TAK/KE U3JETUN U3 rarata. Y THIN3ausA
XBOCTOB OOOTalI€HHUA YIVIEH IIO3BOJIUT BBIITYCKATh
OpraHHYecKHe yIoOpeHHA (IyMMaThl), a BMECTE C
HUMH U3 apTIUINTOB U IVIMH BEChbMa IICHHBIE CILIA-
BBl — (peppocmmkoamioMuanii u ap. Peamsanusa
9TUX MEPOIPHUATUH MOKET OOECIEYUTH HACETICHUE
r..TkuOyIn m OKpPeCTHBIX cel pabounMM MeCTaMU U
OyZeT CIIOCOOCTBOBATH PA3BUTUIO MAJIOTO U CPEJHETO
ousHeca.
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MAGALASHVILI G. A., KAKULIA J. V., LOMSADZE Z.

J-» SULADZE A. 1., KUPATADZE D. G., DVALADZE A. D.,
AKHVLEDIANI I. R.

THE PROBLEMS OF TKIBULI-SHAORI DEPOSITS
DEVELOPMENT

ANNOTATION: Our research showed that clue to
dangerous conditions of Tkibuli-Shaori coal stratums,
it is reason able to consider this process by means of
stone quarry method. For complex utilization of our
many building materials. Beside that the questions

of organization of touristic objects are considered,
including museums of ethnografic and archeological
materials and gagates. The utilization of inrichment
tails allow us to produce organic fentileizens and along
with them ferrosilicoaluminum during proccessing
argillites. Our suggestion and its developmentwill allow
local population to be amplayed and development of
small and middle-scale business.

KEY WORDS: Rock blow; argilite; gagate; tailings
enrichment; ferrosilicoaluminum; alloy.
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BOYOPHIIBWIH H, A., XUMIIHAIIBIIN JI. U,
BACIWIAZBE M. A., YUTJIAJ3E H. III.

O BOCCTAHOBJIEHUU TEPPUTOPUI
HAPYIIEHHBIX TOPHBIMH PABOTAMU

AHHOTAIIMA: B crathe paccMOTPEHBI BOIIPO-
Cbl O COBPEMEHHBIX ITOAXOJAX IO BOCCTAHOBJIEHHIO
HapyIIEHHBIX 3€Me/Ib IIPU TOPHOAOOBIBAIOIINX PA0OT
" IIOC€ UX 3aBepuieHuA. B mpomecce  paspadoTkn
Yuarypckoro MapraHIeBOro MeCTOPOKICHUA,
COOOM OTKPBITBIX KapbepOB, BOSHUKINNE KOTIOBAHBI
Pa3HBIX pasMepoB U IIyOHH, POPMUPYIOTCA OYarambl
OITOJIb3HEN U OOJIOT WIN

CIIO-

3arpA3HEHHBIX  BOJOEMOB.
Taknmx mnporeccoB MOKHO OBUIO OBbI IIpEHEOpErarh,
e BHadale padoT, CKIaAUPOBAHUE PHUXJIOU MACCHI
BCKPHIIIHBIX IOPOJ, IMPOUCXOJAWIO OBl BOIN3U Kapbe-
P2 Ha CIENUAIBHO IOATOTOBJIEHHOM OTBWIE.

HenocpencrseHHo npmwieraiommx K IIAXTaM
Truoyan-IITaopckoro MecTopoxKIEHUN TEPPUTOPUU,
BTEUYEHHE JIJINTETBHOTO BPEMEHH I10JBEPTraINCh CUJIb-
HOH TEXHOT€HHOM Harpyske. Boireacrsue uero Ha nx
IIOBEPXHOCTH, B MOMEHT HAYId PEAOMIUTAIINOHHBIX
MEPONPUATUN, TMPUPOJHBIA MOYBEHHBI ITIOKPOB B
OOJIBIIMHCTBOM CJIydae He ObUI COXpPAHEH.

He cmoTpsa Ha cymecTBylOmNUX TPyAHOCTEN, MOK-
HO BOCCTAHOBUTH C JIOCTOTOYHOHM CTENEHH odpabdo-
TaHHBIX TeppuTtopuil  Ymarypckoro m  Trubynu-
ITaopckoro wmecropoxkaeHun. /A 9TOoro HyKeH
JKECTKAH KOHTPOJIb 34 MCIOJIHEHHEM COOTBETCTBYIO-
IIUX IYHKTOB TEXHUYECKOTO PEIIAMEHTA U YUET pe-
3y/IBTATOB HAYIHBIX HCCIETOBAHNM.

K/IIOYEBBIE CJIOBA: nmousa; BOCCTaHOBJIEHUE;
OTBI; MYCTasA IOPOAA; TEXHUUECKUH; OMOIOTHYE-
CKUI.
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BOCHORISHVILI N., KHIMSHIASHVILI L.,
BASILADZE M., CHIGLADZE N.

ON THE RESTORATION OF TERRITORIES
MINING WORKS

ANNOTATION: The article discusses issues of
modern approaches to the restoration of disturbed
lands during mining operations and after their
completion. In the process of developing the Chiatura
manganese deposit, by means of open pits, arising
pits of various sizes and depths, nidus and swamps
or polluted water bodies are formed. Such processes
could be neglected if, at the beginning of the work, the
storage of the rich mass of welded rocks would occur
close to the quarry on a specially prepared dump.

Directly adjacent to the mines of the Tkibuli-Shaori
field, for a long time, they were subjected to a strong
technogenic load. As a result, on their surface, at the
time of the commencement of rehabilitation activities,
the natural soil cover in most cases was not preserved.

In spite of the existing difficulties, it is possible
to recover from the sufficient degree of the treated
territories of Chiatura and Tkibuli-Shaori deposits.
For this you need strict control over the execution of
the relevant items of the technical regulation and the
recording of the results of scientific research.

KEY WORDS: soil; recover; dump; waste breed;
technical; biological.
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SAMKHARADZE 1.

INITIAL ASSESSMENT OF CHARACTERISTICS
OF GOLD LEACHING FROM MINERALIZATION
TECHNOLOGICAL SAMPLES OF BNELI-KHEVI
GOLD-CONTAINING DEPOSET (<BOTTLE
TEST»)

ANNOTATION: The paper presents a report
on the main results of gold mining from six small
laboratory-technological samples of gold-polymetallic
ores. Studies have been conducted on six small
laboratory-technological samples of gold-polymetallic
mineralization. The work was performed using the
standard method, namely: were tested on all six samples
“bottle tests” and the flotation of one BN-T-15 sample
and primary results of gold leaching from samples
(“bottle test”) and one sample BN-T-15 flotation results
are presented. The “bottle tests” established that all six
samples BN-T-9; BN-T-11; BN-T-12; BN-T-13; BN-T-14;
BN-T-15 are available for heap leaching. The average
rate of extraction from all samples is 73,98 %. BN-T-15
in the sample, from which it was recovered 54,59 % of
initial gold by cyanidation, 75,05 % of gold is flotable.

3mgdsgos 2-b.

9J3bogg  Lobxol o@gbdn®o dswbgdorsh gomzmmo
333m@ B 300 dom{g3e0 33m3egnol dshzgbgdgmo 0dbgds
70 %-%y dgBo (73,98 %).
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CAMXAPAJI3E N.III.

ITEPBUYHASA OLIEHKA ITOKA3ATEJIEA
BBIIIIEJTAYMBAHMA 30J7I0TA 113
TEXHOJIOTMYECKHNX OBPA3IIOB 30JI0TO-
COJEPKAIIIEIO PYJTHOI'O MECTOPOZK-
JEHVA BHEJIN-XEBU (“BYTBLIOYHBIN TECT”)

AHHOTAIIMA: B craTtbe npejacTaBaeH OTYET 00
OCHOBHBIX pE€3y/IbTaTaXx BBIIEJAUUBAHUA 30/10TA U3
HIECTH HEOOJIBIINX J1ab0PATOPHO-TEXHOIOTHUECKUX
0Opa3IOB 30/I0TA-ITOJINMETULINIECKUX pya. Padora
BBIIIOJIHAJIACH € HUCIOJIB30BAHHEM CTAaHAAPTHOIO
METOJA, a UMEHHO: Ha BCEX HIECTU 0Opasuax ObLIO
IIPOBEJIECHO TECTUPOBAHUE ‘OyTBUIOUHBIE TECTHI H
(proranua oxHoro odpasna BN-T-15. IlpeacraBiaeHbr
IEpBbIC  PE3YJIBTAThl  OOPA3LOB  BHINIEJAYHBAHUA
30710Ta («OyTHUIOUHBIN TECT>») U (pyroTaruu BN-T-15 ju1a
onHOrO 00pasua. “bByretOouHBIE TECTHI” MOKA3BIBAIOT,
YTO BCE WIECTh OOpA3LOB, BbIIIEIAYMBAIOTCA: BN-
T-9, BN-T-11, BN-T-12, BN-T-13, BN-T-14, BN-T-15.
CpeHuil rokasaTesib U3BJA€YEHUA U3 BCEX 00paslioB
cocrasiaet 73,93 %. B obpasue BN-T-15 u3 koroporo
LUAHHPOBaHUEM uspiaekaerca 54,59 % wucxoaHoro
30110Ta, a 75,05 % 30710TA ABIACTCA PIOTHPYEMBIM.

. . KJIIOYEBBIE CJIOBA: ‘“OyThUIOUHBIA —TecT’;

KEY WORDS: “bottle test”; leaching; flotation; BBIIETAUNBAHE; droranus; [MAHUPOBAHUE;
cyanation; reagents; gold; ore; extraction. PEareHTsl; 30/I0TO; py/Ja; U3BICUCHUE.
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MAKHARADZE L., STERIAKOVA S.,

NASKIDASHVILI Sh.

TECHNOLOGICAL SCHEME OF THE HEAD
PUMPING STATION FOR PREPARATION

OF HYDRO AIR-FUEL MIXTURES AND
TRANSPORTATION THROUGH THE PRESSURE
MAIN PIPELINE

ANNOTATION: The paper addresses the techno-
logical scheme of the head pump station for prepa-
ration of hydro airfuel mixtures and transportation
through the pressure main pipeline which contains
the sealed container for preparation of hydro air-fuel
mixtures, the pipes for supply of solid loose materials
and water to it with regulating valves, as well as the pipe
connecting to the suction flange of the pump connect-
ed in the lower part on which back valve, valve and the
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main parameter value gauging devices are installed. A
pipe for supply of compressed air is also connected in
the same part by the valve required for regulation of
velocity of air passing through it and its value gauging
device, while a pipe for supply of water and solid loose
material with valves for regulation of the amount of
flanges is connected to the cover of the container for
preparation of hydro air-fuel mixtures. A pipe for sup-
ply of ambient air is connected to its middle part with
a valve for regulation of its volume.

KEY WORDS: pump stations; main gas pipeline;
hydro air-fuel mixture; multi-phase flow; concentration;
with optimal parameters; pressure loss; technological
scheme.
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TEXHOJIOTUYECKASI CXEMA T'OJIOBHOM
HACOCHOW CTAHIIMU JJI IIOATOTOBKHU U
TPAHCIIOPTUPOBAHMA I'JIPOASPOCMECEN
10O HAIIOPHOM TPYBOITPOBO/JHOM
MATUCTPAJIA

AHHOTAIIMA: B crarbe paccMOTpEHA TEXHOJIO-
rMYeCcKas CXeMa TOJOBHON HACOCHOW CTAHIMM /LA
MOATOTOBKN M TPAHCIOPTUPOBAHMUA TH/IPOAIPOCME-
ceil IO HANOPHOU TPyOOIPOBOJAHOM MAruCTpaIH,
KOTOpas COAEP/KUT TePMETUUECKUN 00BeM A MOJ-
TOTOBKU TH/IPOA3POCMECH, TPYOOIIPOBOAKI JJIA MO/
Uy B HEM TBEPABIX CBITYYMX MaTePHUAJIOB PEryIupo-
BOUHBIMU 33/IBIKKAMH, 2 TAKKE B HUKHEH €ro JacTH
MIPUCOENHEHHBIA TPyOOTIPOBO /UIA COCTUHECHHUA C
BCACHIBAIOIIUM MATPyOKOM HACOCA, HA KOTOPOM CMOH-

TUPOBAHBI OOPATHBIN KJIAIaH, 33/IBIKKA U TPUOOPHI

JUIAL OTIpE/IC/IEHNA 3HAYEHUN OCHOBHBIX ITAapaMeTPOB.
B 9roli 3xe yacTu npucoeuHeH TPyoOIpoBOo/ /1A 10-
Jlaudl B HEM CKATOrO BO3/yXa, Ha KOTOPOM CMOHTHUPO-
BAHA 3a/BUKKA JUIA PETYTNPOBAHUA 00bEMa BO3/IyXa,
a Tarkske NpUOOp A ompejeneHnus oObeMa BIyCKa-
€MOro BO3JlyXa. K Kphllllke repMeTudeckoro oobema
MPUCOETUHEHBI MATPYOKH /1A BIyCKa B HEM BOJBI 1
TBEP/BIX CBITYYUX MAT€PUAIOB, HA KOTOPBIX YCTAHOB-
JIEHBI 33/IBMZKKU JUIA PEryIMPOBAHUA OOBEMOB ITHX
Marepuanos. [IpumepHo K cpeaHen yacTu 9T0ro oob-
eMa IPUCOEJUHEH TPYOOIPOBOJ JUIA BIIyCKA aTMOC-
(bepHOTrO BO3/IyXa U CMOHTUPOBAHHASA HA HEM 3a/IBHK-

Ka V1A PETYIMPOBAHUA €TI0 oObeMa.

KJ/IIOYEBBIE CJIOBA: HacocHasA CTaHIIUA; TPyOO-
IIPOBO/IHAA MAruCTPIb; THAPOCMECH; MHOTO(a3HbII
ITOTOK; KOHIICHTPAIINA; ONTUMATBHBIN MTapaMeTp; 1To-

TEPpU HAIIOPA; TEXHOJIOINYEeCKaA CXeMa.
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N P, P, P, P, P, Ao &l
1. 90 29,75 32 50,4 0,8 0,67 320
2. 180 135 36 29 0,8 0,67 630
3. 40 32 26 131 0,5 0,67 270
4. 100 50 37 58 0,8 0,458 378
5. 100 120 35 62 0,63 0,67 672
6. 200 150 42 79 0,63 0,67 285
7. 500 250 120 172 0,8 0,67 570
8. 500 250 120 160 0,8 0,67 630
9. 500 120 110 160 0,63 0,102 2100
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2J1JI-100 0,186 0,143 0,270 0,160 0,015 0,045 0,14
BABM100 0,621 1,000 0,994 0,592 1,000 1,000 0,87
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MOJIOAVHU H.III., MOJIOAWHUA P. H.,
JLDKUKUA H.9.

OLIEHKA HAJEXHOCTU U KAYECTBA
PABOTBI BAKYYM-ITPBOJIA JIEHTOYHOTI'O
KOHBEMEPA

AHHOTAIIYA: B paboTe paeTrca UTOTM OIEHKHU
PaboTHI B MPOU3BO/ICTBE U3BECTHBIX OOBIKHOBEHHBIX,
TPAJUITMOHHBIX U CTIEITHATBLHBIX OapabaHHBIX MTPUBO-
/OB TPEHUA JEHTOYHBEIX KOHBeHepos. IIpuaATO, uTO
MIPEUMYIIECTBO TTPUHA/UICKUT JTEHTOUYHBIM KOHBEIe-
paM, paboTAIONIMM HA OJIUH 0APAOAHHBIX BAKYyM-TIpH-
BOJAX. DTH KOHBEUEpPHl OOIAJAIOT IPEUMYIECTBEH-
HBIMU TIOKa3aTeIAMU. B cBA3M GONBIIOrO TATOBOTO
(paxTopa 00MANAIOT MEHBIINMU IA0APUTAMHU IIPUBOJA
H MTBIMU METATOEMKOCTAAMI KOHBEHEPHOTO CTaBA.
M3-3a Masoro mpeBapuTEIbHOTO HATAKCHUA W He-
3HAYUTEILHOM 3HAKOIIEPEMEHHOU HArpy3ku KOHBEU-
€pHBIC JICHTHl HAUMEHBIIEH PA3PBIBHON ITPOYHOCTH
U CTOUMOCTH, 00/1aAI0T OOJIBIINMH PECCYPCaMU CPO-
Ka CITyAKOBL

K/IIOYEBBIE CJIOBA: ¢akrop coOCTBEHHOMI
TATU; Jyra CPABHUTEIBLHOIO IOKOs; Jyra yIpyroro
CKOJIb;KEHHA; KOJIBIEBOU IIE/Ib; BaKyyM-OapabaH; aB-
TOHOMHBII BAaKyyM MEXaHHU3M; METAJIOE€MKOCTh; KOH-
TaKTHaA MOBEPXHOCTD; IPUBOJHAA CTAHIIUA.
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MOLODINI N., MOLODINIR., JIKIA.N.
ASSESSMENT OF RELIABILITY AND
QUALITY OF WORK VACUUM DRIVE
OF BELT CONVEYOR

ANNOTATION: The article presents the results
of evaluations of workability of well-known traditional
and special friction drum drives of belt conveyors. The
single-drum vacuum drives have advantage over to
traditional belt conveyors. These conveyorswith respect
to the rest have preferential indices: In connection
with the large own traction factor, they have smaller
dimensions of the drive; because of this the belt
conveyor has smaller intensity of metal content then
casual belt conveyor; Because of the small preliminary
tension and the insignificant alternating stress of belt,
the conveyor with vacuum-drive is possible construct
with belts of simple structure, that gives significant
cost-effective and have long service life.

KEY WORDS: own traction factor; arc of relative
calmness; arc of elastic slipping; ring crevice; vacuum
drum; self-creative vacuum mechanism; intensity of
metal content; contact surface; drive station.
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AHHOTAIIMA: Padora mocBAnieHAa H3y4E€HHUIO
INPUYUH OCJIOKHEHHH TI'eOIOTHYECKOr0 XapaKTepa,
BBIABJICHHBIX IIPU OypeHNUN MAHABCKOU OLICHOYHOM
paiioH).
CIydal Cy;KEHUA CTBOJIA CKBKMHBI U OOBaIBl €€

ckBukuHbl  (CarapeKoncKun Yacrue
CTEHOK, IPOABJIEHUA (PIONI0B, A TAKKE MOIVIOIEHUA

IIPOMBIBOYHOM SKUJIKOCTH, IIPOBOIMPOBABIIEE
B CBOIO OUEpEJb ,IOCAAKU', 3aATAKKU U NPUXBA-
TBl OYPIJIBHOIO MHCTPYMEHTA, CTAIM [PUYNHOU,
COBMECTHO C TEXHHUYECKUMHU  OCIOKHEHUsIMU,
IpEKpAIeHUsA OYyPEHUA U KOHCEPBALMU CKBAKUHEL
ITH  OC/IOKHEHUA

OIpeJie/IeHbl, B  OCHOBHOM,

OCOOEHHOCTAMU reo/JIOrMHYeCcCcKoro CTpOCHUA
paiioHa, B YACTHOCTH, CyHIECTBOBAHHEM MOIIHBIX
(>2 kM) MIACTOB TUIACTUYECKUX IJIMHUCTBIX, B TOM
UX HMHTEHCUBHOUI
rycTon

TEKTOHUYECKUX Pa3pbIBOB, 4YTO BKOHEYHOM MTOrC

qucjie OEeHTOHUTOBBIX mopo/a,

CKIa[9aTOCThl0O W Pa3sBUTUEM cetu
onpeaenio (GOPMUPOBAHUE 30HBI AHOMAJIBHOT'O
noposoro Jgasinenusa (ABILI)
Ha

reO/JIOrM9Y€CKRUX MAaTepruajioB, B pPa3pe3€ CKBAKMHDbI

B T C€OJOTHNYECCKOM

paspese. OCHOBAHHMHM aHAIW3a OYpPOBBIX H
M13 u Blie/10M MaHABCKOM TUIOIIAIN MOKHO BBIIETUTH
CJIe/IyIoIHEe MHTEPBAIbI PACIPOCTPAHECHUA ITOPOBBIX
JapjneHun (ycpeaHenHele 3HaueHuA): 0-1900M-30Ha
HOPMAIBHOIO yIUIOTHeHuA 1opox;  1900-2200m
nepexoaHas 30Ha; 2200-4100m-301a ABIT/T; 4100-5000
M H DIyOKe-OIATh 30HA HOPMAIBHOTO YIUIOTHEHUA

nmopoa.

KJIIOYEBBIE CJIOBA:
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AHOMAJITBHO BBICOKOE€
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SHARIKADZE M., TAVDUMADZE I., PAATASHVILI R.,
SURAMELASHVILI Z.

GEOLOGICAL PARADIGMS OF COMPLICATIONS
IN THE PROCESS OF DRILLING MANAVI 13
DEEP WELL

ANNOTATION: This work is dedicated to the
study of the causes of geological complications in
Manavi 13 appraisal well (Sagarejo Region). Frequent
cases of the wellbore restrictions, collapse, fluid
shows and mud losses caused multiple drilling string
hanging, overpulls and sticking during drilling finally,
(together with technical complications) leading to
the termination of the drilling and suspension of the
well.The above complications mainly occur due to the
peculiarities of the region’s geological structure out of
which the mostsignificantare: presence of plastic clayey
rocks, including thick suits of bentonites (>2km), in
the section, deep deposition of aleuritic-pelitic rocks
(2-4km), their intense folding and development of
frequent fault network and, as a result, formation of
a high abnormal formation pressure zone.Based on
the analysis of the drilling and geological data, the
following zones of the formation pressure distribution
(averaged) can be identified in the cross-section of the
Manavi 13 well and the entire Manavi Area: 0-1900 m
normal rock compaction zone; 1900-2200mtransition
zone; 2200-4100m high abnormal formation pressure
zone; 4100-5000m and deeper — again normal rock
compaction zone.

KEY WORDS: high abnormal formation pressure;
bentonite clay; drilling; overpull; zone; clayey rocks;
drilling string; fault; sticking.
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KYHYYJIVA T.C., XUTAPUILBILIA B.9.,
MAYABAPUAHM H.A., JUKUBYTU JIL.M.,
T'OJIABPEJTH/I3E B.T.

APPEKTUBHOCTD IIPUMEHEHUA BEPXHEI'O
IIPUBOJIA «TOII IPAVIBA» TP BYPEHUU
CKBAKIH

AHHOTAIIMA: B padore paccmarpuBaeTca ag-
(pexTHBHOCTL MpUMEHEHNA BEpXHETO NMpuBoJa «Tom
JlpaiiBa» TIPU MPOBOJKE CKBAKUH IO CPABHEHUIO Oy-
peHusa poropHbeM ciocoboM. IlpakTuueckoe ncneira-
HHE UX TPUMEHEHNA BHIABUIO HACTOIBKO 3HAUNTETb-
HBIE TIOJIOKUTETbHBIE CBOMCTBA, UTO CETOHA C TTOMO-
B0 OYPOBBIX YCTAHOBOK BEPXHEro mpupoga «lom
JlpaiiBa» KAaK HAa MOpE, TaK U Ha cymie OypATcA 00mb-
II0€ KOJINYECTBO CKBAKUH. 9T 0OOPYIOBAHUA MOTYT
OBITH CTAIIMOHAPHBIMU U MOOWIBHBIMU. B pesynsraTe
3HAYUTETLHOTO YIPOIEHNA X KOHCTPYKIINHA CHUKE-
HBI MaTepHATbHBIE 1 (DHHAHCOBBIE PACXO/BI, KOTOPHIE
CBA3AHBI C PEMOHTHBIMH M MOHTAKHBIMHA PaboTaMH
n obcay;kuBaHueM yctaHoskd. [lo Hammm mccreno-
BAHHAM YCTAHOBJIEHO UYTO IPH TPOBOJIKE CKBAKIH
YBEJIMIUBACTCA MEXAaHUUECKAA CKOPOCTD OypeHHuA (Ha
44 %) n cyrouHasa oOw@A MPOXOJAKA HA J0A0TO (HA
65 %), MOIHOCTBIO COOIONEHBI U IPUBE/ICHBI B COOT-
BETCTBUU OCOOEHHOCTAM PaOOTHl BEPXHETO MPUBO/JA
«TOTI ApaiiBa» TPEOOBAHUA TEXHUKUA OC30ITACHOCTH.

K/IIOYEBBIE CJIOBA: BepxHUU  IIPUBOZ;
yIpoIeHne KOHCTPYKITNH; CYTOUHAA 0OIIasA MPOXO/IKA
Ha JI07I0TO; OypeHNEe CKBAKIH Ha MOPE; MEXaHNUECKAA
CKOPOCTh OYpEHHUA; CTAIMOHAPHOE U MOOMIBHOE
0bopyroBaHuEe; TPEOOBAHUA TEXHUKHA O€30ITACHOCTH.

KUNCHULIA T., KHITARISHVILI V.,
MACHAVARIANI N., DJIBUTI L.,
GODABRELIDZE V.

EFECTIVE USE OF THE UPPER
DRIVE ,, TOPDRIVE“

FOR DRILING WELLS

ANNOTATION: The paper discusses the ef-
fectiveness of using the top drive ,,Top drive® when
drilling wells compared to rotary drilling. Practical
testing of their application showed such significant
positive properties that today a large number of wells
are drilled both on the sea and on land using drill-
ing rigs of the top drive ,,Top Drive® These equip-
ment can be stationary and mobile. As a result of a
significant simplification of their design, the material
and financial costs associated with repair and installa-
tion work and maintenance of the installation are re-
duced. According to our research, it was established
that when drilling wells, the mechanical drilling speed
increases (by 44 %) and daily total drilling per bit (by
65 %), safety requirements are fully met and brought
in accordance with the features of the top drive drive.

KEY WORDS: top moving; simplification of struc-
tures; daily total penetration rate; well drilling at sea; me-
chanical drilling speed; fixed and mobile equipment; safety
equipment requirements.
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TOYOJIENIIBILIN A.T., IIAPAIIIEHU/3E T. B.,
KYTIATAZI3E JI. T., METPEJIU3E M. III.
BHEJIPEHE HOBOU HERJIEKTPUYECKOM
CUCTEMBI <HOHEJIb» B YMATYPCKUX
PYJTHUKAX

AHHOTAIIMA: B Tpyae paccMOTpPEHBI KpaTKas
TEXHUYECKAA XaPAKTEPUCTUKA COBPEMEHHOI'O HEJJIEK-
TPUYECKOrO CPEJCTBA B3PbIBAaHUA cUCTeMbI «Honennb»
U IPEJNOChUIKA €€ BHEAPEHUs Ha IPOU3BOJACTBE, a
TAK;KE MEPOIPUATHUA €€ MPAKTUUECKOTO BHPEAPEHUA
Ha YuaTtypckux pyJIHHMKaX.

ITpeacraBieHbl OCHOBHBIE COCTABJIAIONIME YACTU
cucreMmbl «Honenb». Cpean HUX TOJyNpo3padyHasd,
MHOTOC/IOMHAA, TUIACTHYECKAasA TPyOKa, T. H. BOJHO-
BOJ M  B3PBIBUATOE  BEIIECTBO BHYTPHU TPYyOKWH,
Heanexrpuuecknii, KOPOTKO3aMEJJICHHBIN JI€TOHA-
TOP C OOJBIINM JUAMIA30HOM 3aM€/JIEHUSA; CIIeIHaIb-
HBIA TPUOOP /UIA B3PhIBAHUA BOTHOBO/IA.

ITposenennrie B koHue 2018 roga TeopeTudeckue
KypChbl OOy4eHUA U ONBITHBIE B3PBLIBBI HA PYJIHUKAX
r. Yuarypa (pyasukm «Mrtxsucu» n «Ilykpyru»)
MOATBEPAUIN TOJOKUTEBLHBIE CTOPOHLI  HE3JIEK-
Tpudeckon cucrembl «HoHenb».

K/IIOYEBBIE CJIOBA: BonHoBOZ; JeTOHATOp;
COeIMHUTEIBHBIA OJIOK; 3apAxa; 3a00l; KOPOTKOE
3aMe/IeHNE; B3PhIBUATOE BEIIECTBO.

ggodgdswa bogmogMgdgdol dnb@Bgdals obogzomgdols

sbsgmo 3G9 mo Loliggds. Lsdme gm@bsemo,
Nel (38), mdogmolo, 2017. a3. 126-129.

GOCHOLEISHVILI A., SHARASHENIDZE T.,
KUPATADZE D., MEGRELIDZE M.
INTRODUCTION OF NEW NON-ELECTRIC
NONEL SYSTEM IN CHIATURA MINES

ANNOTATION: Brief technical description of
the modern non-electric means of blasting of the
“Nonel” system and the background of'its introduction
into production, as well as measures for its practical
introduetien in Chiatura mines are considered.

The main components of the system “Nonel” are
presented. Among them, a translucent, multi-layered
plastic tube, the so-called waveguide and explosive
inside tube, non-electrically, a short-delay detonator
with a large range of deceleration; special device for
the explosion of the waveguide.

Testing, Theoretical training courses conducted
at the end of 2018 and experiment explosive at
the Chiatura mines (Itkhvisi and Shukruti mines)
confirmed the positive aspects of the non-electric

Nonel system.

KEY WORDS: Waveguide; detonator; connecting
block; charge; short; delay; explosive.
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CONCRETE AND RESEARCH OF ITS MAIN
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ANNOTATION: The paper presents the results of
the study of the basic physical-mechanical properties
of polymer concrete produced on the basis of
polyester resin. In the material, a mixture of fine- and
coarse-grained andesite and teschenite are used as a
filler and an aggregate, accordingly. Polymer concrete
is reinforced with metal or non-metal fibers. The
reinforced polymer concrete is a prospective material
for manufacturing of the elements of building
structures that are used in difficult conditions,
including underground conditions. The reinforced
polymer concrete with high mechanical properties
may turn out to be effective materials under dynamic
loading conditions. The results of testing of reinforced
polymer concrete for compression, sprain when
splitting and shock resistance are given. It is revealed
that the developed material, as compared with cement
concrete, works better for tension and shock. Thus, the
sprain when splitting strength of polymer concrete is
seven-times higher than the tensile strength of ordinary
concrete. Reinforcement of polymer concrete with
basalt and steel fibers showed a noticeable increase in
tensile strength. The advantage of reinforced polymer
concrete in comparison with ordinary concrete in
terms of shock resistance (10-12 times more) was also
revealed. The opinion was expressed that the resistance
of a material to dynamic effects is the best assessed not
by shock resistance, but by explosion resistance.
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LIBEPABA /I.T, KBUHUKA/I3E C.M, BEJKAHOB ®.X,

BAJIMALIBUJIN I'51, ABAIIUJI3E I.C.

MNOJYYEHUE APMOIIJIACTBETOHA U

HUCCIEJOBAHUE EI'O OCHOBHBIX®U3UKO-

MEXAHHUYECKHNX CBOMCTB

AHHOTAIIUA: B paboTe npeicTaB/I€Hbl UTOIH UC-
CJ1eI0BAHNA OCHOBHBIX (PU3NKO-MEXAHUIECCKUX CBOVCTB
IUTACTOETOHA, ITOJyIEHHOTO HA OCHOBE ITOIUI(PUPHOI
cMorel. B Mareprasie B kKadecTBe HATIOJHUTENA U 3AI10T-
HUTEA UCITOIb30BAHBI, COOTBETCTBEHHO, CMECH MEJIKO U
KPYITHO3EPHHICTOrO aHjie3nuTa u TemenuTa. I racrberon
YCIJIEH META/UTMYECCKUMHE WM HEMETUUTHYCCKIMHA (pu-
OpaMu. ApMOILIACTOETOH ABJIAETCA INEPCHEKTUBHBIM
MaTEPHATOM JUIA U3TOTOBICHUA 3JIEMEHTOB CTPOUTE b
HBIX KOHCTPYKITUH, 9KCIUTyaTUPYEMBIX B CJIO;KHBIX, B TOM
9HCIe, B MOA3EMHBIX YCIOBHAX. APMOIUIACTOCTOHBI C
BBICOKMMU MEXAHUYECKUMU CBONCTBAMU, BO3MOKHO,
OKaKyTCA 9(P(PEKTUBHBIMU MaTe€pUAIaMHU B YCJIOBHUAX
JIMHAMIYECKOTO HarpyxkeHuA. /laloTca pesyasrarsl nc-
ITBITAHWIA APMOIUIACTOCTOHOB Ha CKATHE, PACTAKEHUE
IIPU PACKIBIBAHUH U YJAPOCTONKOCTE. BBIABICHO, UYTO
Pa3paboTaHHEIN MaTepUaI, MO CPABHEHUIO C IIEMECHT-
HBIM OETOHOM, JIydIIIe paboTacT HA PACTAKEHUE U yIap.
Tax, pe/ie/T TPOYHOCTH HA PACTAKEHHE Y IUTACTOETOHA
B 7 pasa BbILIE Ipe/Ieia IIPOYHOCTH OOBIYHOTO OETOHA.
Apmuposanue 1racTéeToHa 6a3aTBTOBBIMU U CTATBHBR
MU (pUOPAMH ITOKA3/I0 3AMETHOE YBETMUCHIE TTPEIeIa
IIPOYHOCTU HA PACTAKEHUE. BBIABICHO TaKke ITpermMy-
IIECTBO APMOIUIACTOETOHA Iepesi OOBIYHBIM OETOHOM
10 nokasareso yiapocroikocta (10-12 pasa onbie).
BrIcKkazaHO MHEHUE O TOM, YTO CTOMKOCTH MaTepuaia
JUHAMHYECKUM BO3/ICHCTBUAM JIy4llle BCETO OLICHUTH
HE I10 YIAPOCTOMKOCTH, A ITO B3PBIBOCTONKOCTH.

KJIIOYEBBIE CJIOBA: nomusgupHas cMoja aH-
JE€3UTOBBLIA HAIIOJHUTE/NL, TENIEHUTOBLIN 3aIlOIHU-
Teb; GUOPHI; APMOILIACTOETOH; YIAPOCTONKOCTS.



I6INBN - AHAJIU3

- ANALYSIS

33M6M3. 33G6. RMIGSMH), 3GMB. XK. RMIdDLOJI, 3. 35LOROII
ALMBVOML 30606 IBOR(N IEIGHIIENIRN GHILIGLIBO

Jo3 662 . 013

S6MSSC0S. bBsposdo gsbboenmemas Ibeaggemomdo
3363bemgdaco gbcagidosamme Gaby®lydol (Jopdmgbyrigos,
IBob s ool gbacigos) godmggbads gemgdidGmgbatigaols
[FocB3mydsdo. 6363969800, Grmd o3 dbGaog cropgho Jagysbss
Babjmo. z96dm@, 2015 Foeob hobyods ot bswg9ddo
SFst5dms 1130 Bgtsgsthy bssmo  gemgdihtenbytgos, dbols
IaJBOmbig 6988 45 s Jodol  gemghBer-bo-
3959030 186 hots35¢9 bosoa. 53 ogsenbsbdoboo Bobjmo

Femgdol gsobdsgemedsdo [fob #bfegdl olgo 346985, GHer-
3oGagss 899, 39tbdsbos, 0sdmbos, gsbsws, dGsBogmos s
3.8. JoEBmgmgddtemgbytgool [s6dmgdsdo Robgoo domey
sgoemby dymag g0bssl bfFGgdl 000 fdols 3-5:964, dgbsdy
sgoemby dyme 365 Bogmasl — 3,1-396, dgmmby swgom By
Jygg 388 — 4,2-3296 s 0.9. dbol gsdmygbydsdo dgmry
sgoty Jyog 3gBdbost — Ll-xa®, dgbsdy segom¥y
Jyemgg as3mbosl — 1,25-:96, dgemmby segoemby dymg +80-
b -1,4-%96 s 5.8. beygoes Jochol gbgigaols g3odmygbydsdo
388-b-2-296, 39633605~ 2,3-x96 05 0.8

LS33S6d) LOSI3IB0: go63bemgdso  gb9650659-
badlbgdo; Jocol gbgdgos; dBab gbghigos; gbgdgoal sem-
BgBbsomemo fgcmgdo; 56g650089d30emm38s; bgalbdsyda.

J39960ls 939630 gmE0 ©s,dsm Bmeolb, 9bgMggd o ggmo
Qbognbemgdols 3603369mmzs6gL  Lsegrdggmls dmbgdco-
30 Oglnebgéo Fose3meeaqbl.

3696603 Lodpo®gms ol 3o Lsmdmd-9696a98)-
03 Ggln@lgdl (bg®) asblsgnmegdnmo 360336gmemds
3J3b. gmmdeg bs3dsmals gbgOam@gln®lgdl s dgagdmels
Lfoose gsdmoggbe ogo — gl 6036535 3 Jmbegl Lsodgom
3o Lmosen®o @8 g3mbmdogndo  bsbosmol  ggges
89039601 Fomdsgndon gssfgzgdobsmgals [1].

Lomdmd-gbgdgadoggmo  gmddmgdbol  Ledmdsgeme
39630050380 9A0-gOn IG0mGod e gebsbmgdswo gb-

962980470 Oqlndlgdol (3o, 3bob, Js@ol s Lb3.)
sm30bg0ls  smz0mgdemdss  doRbgmmo.
A9 lgdol  smzgoligds LeBmsemagdsl  ademgzs  Ggaombgd-

3365bemadso

Fo 0365l sdsBgdomo  969MagB03mmo  Loddmsgzhggdo,
Omdmgdo  9bONb3gmymal 96905893339 gdby  dsmo
©sdmgoegdamgdol  Fgd3omgdsl @ gbgaghogam gb-
38360 beg3sl, 39086 3sdmdEobsy ygzgms Lozgmoo [2].

doGmgbgGaos gom-gohmo gggmsby dggmo gbgdgos-
3993396003, Mg lsg go3mdM0mds mEomasbsy 0ggbgdl.
030 398)-6s3mgd0  bmdoo  Ibmggemoml  gggems  Jaggebs-
Fo  gsdmogqbgds. oOmgbg®gools 3sdmyggbgdol Lowowom
eorgmonl sognmBo Bgeosb (2015 §.): Bobgomo, 396s-
s, 308Baos, $83, Gligmo, be®zgas, 0bemgmo, 053mbos,
9390900 s 396gLgms. 83 ozgsebsbOoboo  gzgmeby
o J3994s6s8o — BobgoBo (mondse offs®dmgds 1130
B9e398) o gmgdBemgbgegos, 361 Ibmgmomdo  Feé-
dgdnmo  969eg00l 28,4 %, booeme g39msby 3s@esdo
— 3969bgmsBo 75 Bgdoged.bo, s6 1,9 % [3].

Bobgmo  Femom@ee  doOmgmgddOmgbydaosl  sfse-

300981 3,0-%96 398, 30069 3965ws, 3,1-%96 3/, 30060,
3sbomos, 4,2-x96 Bl goeg +89, 6,6-x96 B,
30069 Gqlgmno ©s s.9.
639801
0gombsbolon 3o6ggm seaomby ogm smo Femol Fo-
Boomsg. 2005 Fogemb 3 J39gebs3 ofe®dmzgs 397 $ges-
358 .b0. JoEOMm9J@O™9bgda0s, B3 2,8-x%96 653009308
2015 ol 3shgqbgdgemby. Gsi  doszscos, Jowemab-
96300l a33mygqbgds, Gmgmeyy 33  J3ggsbsBo olg dmge
mgmomndo  gsbgbegmse  Mdxmdglegds.  sdsls  s@sb-
G698 seorgmonl xsdnmo dshzqb9dgmocs: 2005-2015
Je9d8o dbmgmomndo Joe®mgmddemgbg®gools §scdmg-
3s as0bsds 2994-ps6 3978 BgMozsy Lesosdwyg, sbe
32,8 %-oo.

Bobgmo 30O m9byManols Bogowols

béomo 1

20dBBeagbatgoals Faddmgds doemgmaddtmbswman@gddo dbmgmom8a 2015 amls [4] o
Ne J3996900L slsbgemads Ba®szsd) Lssmo % 80056

1. Bobgmo 1130 28,4

2. PR 381 9,6

3. 3sBogos 360 9,0

4. | 599 271 6,8

5. Agbgmo 170 4,3

6. berérgga0s 139 3,5

7. obmgmo 138 3,5

8. 083mbos 91 2,3

9. | 33g0gmo 75 1,9

10. | 3969lmgms 75 1,9

Lbgs J3ggbgde 1148 28,8

berggemom, bmen 3978 100,0

LIAO0INT JIR6ISM, Nel(42), 2019 11



I6INBN - AHAJIU3

- ANALYSIS

30OHMgbgMaool  3sdmygbgds  smbodbye  3gMomedo
000 Jdol  gggms  J399s6580. B
3069800  360336gmmgsbo  ogm  RobgmBo  2,8-%96, ab-
emgondo 38 %-00, 36sboemosdo 6,8 %-0o s s.9.

3%0B3M0s 36~

3oOHmgmgtOmbsean®gdls, obggy Gmgmeg 6jdoldo-
96 Lbgs Ledgn@bgm mdogddls, gsshbos msgolo swgdomo
s Pedrygmzomno dbstggdo. segdoma FbsMgesb selebod-
63305 [S]:

- 3glgdols d39690mmds 356193 79em0M09em0
Tgoembozeggdoom  LaBmeemgdsls  odemggs,  Ged
30bstols  Bsdmbawgbol  gsdmygabgdol  Bacolbo
330bsOEML s ™dogddl  sbodgdls  3md3mgdlne
Bobosols;

- dopcmgbgMagdognmo  3396g0emmds,
bslosowgds  dsmagmo  gedoBemdgzsemdon, dsg-
@33 3gbol  gmgagmGmon®o  LogJldenms@eom
©sbsbsGRgd0  5-6-%96 BO®  ©Bsem0s, Foedy

smdnco 99O bsea ngdals

33050,

) 6
39000 b393530;

- 3glgdo Fmobdsergh  gzgmeby NRem Lugms s
3305Brgdso 9bg@zools Fygsdml Fgeml. sdsborsb
39bgdo  3bgdgmos  sBdmlggmmbsmgol, Gslsg
336Ls 3906 mema 3dal  gecigdemls
©5(330 g3 lsboboo.

36093690mmds

33539 Ol 3gLgdl geshbos as@z3gmmo bggs@ono
dbacrggdag:

- 96963001 3533 Bsggdels sBslosmgdls Lybmbrn®mds;

- Ggomlsgeggddo  brgds  dgséo
39393999, 3doghmd d0bstggdols Bgedo
Fglocrmagol Bembgddo bsgsbol rgiaiadol gsdm
Bogol 65306980 NbEsM6 otg3bgds;

- 3glgdol 33969600 mdsd 3c0sh Bombgddo Fgodemgds
3308306080 Lgolidgmo s
36m(39b980L  sgBogobsges s LsBodo Bommyto
dcgemgbgdo §gsembs3e390;

- 3glgdols 00 T goebs3e3900ls 394d6s
©53538069dmm0s slsbemgdmmao Beabgdols,
B99900Ls s Lslmgmm-lsdgn@bam Lsgstgnmadols
8035036,

Bsdmbagbols

3900065303760

3d39 mbos obog 0md3zsl, G™I
036339060m3q d9(3b0gPmmo 36m3bmBocgdals
bogggdggmby  d9bgdol  @sd(3e3  @mbodogdsms
3oBetgdom  Fglsdmgdgmos  dobodndsdeg  odbsls
3993060960 3glgdolsgsb doggbgdamo BaGrsmo.
sbms  dbmgmom  gemgdBemgbgdgool  Fedmgdols
16,4 % 3glgdby dmwol. omdgs 1973-2014  Femgddo
dolo Fomo 4,5 3696 mmo 3n6Bon Fgd;0mws (ab.
gbGomo 2). 83 3boemowst Bsbls, mm3d 53 dbGog g3ms3
(3939608 6368t — 40,8 %, B9drgy dmwosb dbgdcngo
asbo (21,56 %), smdnco g6g96a0s (10,6 %) s o.3.
senig@baonmo gbg®gools Fysmgdowsb 3o gemgddGmgb-
96300l Fbmemee 6,3 % offs®dmgds.

sboma 2
gem9ddHmgbggeol Fomdmgdol LEGmddnes Fbmgemomdo
1973-2014 §eogddo [4]

3635;333%2?;36% 1973 §. 2014 §. Begos, %
8;:)3;]@)60036366001) goﬁ)amabo,
b I ggo-bo 6131 23816 388,4
dso Bemcols ovoﬁ)amabo 36(')(386&32)'80 ’
30Om 9696300056 20,9 16,4 —4.5
3SBmInAo 9bg®aooesb 3,3 10,6 +7,3
65B3oM0@sb 38,3 40,8 +2,5
316906030 3sbowsb 12,1 21,6 +9.,5
65300m33OmE i gd00sb 24,8 4.3 -20,5
Lbgs 0,6 6,3 +5,7

B0l gbgge.
Jgodemgds 0m]3sls, gzgmsby e 39OL3gddonma Ibols
96963085, 0g0 83539 O™ ggamsby bygms s dI7edogo
3oézgmasmo 9bgmameglimg@los [6].

9696300b as6sbemgdso §gsermgdowasb,

3ol 9bgcg0s  Lbgeeslbgs ©sb0Bbmmadon  gsdmay-
96985, 3sn  Fead0L, 30Mzgem M0ado, slsbodbsgos gemg-
JBOMgbgdgoals Focdmgds 3Bl gmgddOmbawancgddo.

eorgemoml 10 dmfobsgy 4399690 Feadrols, Hedeg-
do3  9m9dBGmgbg®gosl  3bol  gmgddOmbswan@gddo
8§ s®3mgdgb, 3056 (2015 Geols dmbszgdgdom): Robgmo
(Abmgemom  Gomdmgdols 18,3 %)  ag9mdsbos (15,7 %),
0s3mbos (14,5 %),+83 13%), oBsmoas (9,3 %), glidsbgoo

112 LI JIM6ISN, Ne1(42), 2019

(3,4 %), gog®masbgdnemo Lsdggem (3,1 %), Lagmsbagomo
(2,9 %), s3L8Gsemos (2,4 %0, obmgmo (2,3 %).

2015 §geols bmew dbervggemom@o 3bols  geogdd®mbage-
399880 ofjstdmzs 247 Bomsgsd) bssmo gegdd®mgba@ans
(ob. gbGoemo 3). s Bggbgds Jsé0ls gemgdBdemlisognegd-
Fo Joddmgdnem xs3u6 9bgegsl, 090 838 $gmagsd) Lssomos.
33 bz 3s3m@hgmmo 10 Lsbgemdfogms: 588 (2015 §.)
193 Bg®s398).bm, Asmgemomls gsdn®o Fs®dmgdols (23 %),
Bobgmo (Fglisdsdobse 186 s 22,2 %), gqédsbos (795 9,5)
9336900 (495 5,9), abpmgmo (43; 5,1), asgdomosbgdmemo
bodgger (40; 48), gbss (265 3,2), desbogos (225 2,6),
baggesbggoo (21; 2,5) s B3909m0 (165 1,9) [7].
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gbogo 3

9938 Ombadaeol Fstdmgds Jstobs ©s Ibol gergddHmbswym®gdBo dbmgmondo 2015 Famb [4]

No 33096930L obobgmgds B6essd bssoo % ovsB0ns6
3 Tata T3 Jafo
L hobgoo 45 186 18,3 22,2
2. 2963s60s 39 79 15,7 9,5
3. 0530605 36 - 14,5 -
4. L] 32 193 13,0 23,0
5. osgmas 23 - 9,3 -
6. 3erBogwos - 22 - 2,6
7. 9b3s6gm0 8 49 34 5,9
8. 3905 - 26 - 3,2
9. 3996m0sbgdmemo  Lsdgegem 8 40 3,1 4,8
10. | baggersbygoo 7 21 2,9 2,5
11. 33b@Gsmos 6 - 2,4 -
12. | obpmgoo 6 43 2,3 5,1
13. | 9390900 - 16 - 1,9
14. | tbgs Jaggbado 37 162 15,1 19,3
berggemom, bmem 247 838 100,0 100,0

3bGomowsb 3 Bsbl, G0 hobgmo moEg@@dl  gemg-

AM9696200l  Gocrdmqdsdo b0l 9bg®aools  asdmy-
BOOgbyy J 20903 30y
969801 dbGogsi. 93 bgg®mBo (edyzebo  J3ggbgdos +33,
39635603, qli3s6900, oo dG0E)sbgmo, 0bpmgmo s Lb3.
mgmonl skIBedon 3o Jocols gbg@aoom  offserdmgds
838 $9619358) Lssmo gmgdd©mgbgdaos, sgwsb 30 162
$969358 Lssmo, 367 19,3 % offs8mgds dbergmmomls 0d

J39969880, G@Imadaig (3B Bo 3 domoogdmmo o6

5600.

a30sbemadso  9bgMaadoggmo Gl lgdost  (3eem-
39 990dmagds  asdmzgma  gbg®aoals seodg@bsommo §y-
36magdo. (3bGomBo 4 dm(393nmos abgmedszos dberggemo-
8o 969Ma00L s g@bsBonmo  Labggdol  gsdmygbadols
Fgbobge.

sbtomo 4
9696300b Fotdmgds sempg@basBonmo babggdowsb (Fgstmgdorsb) dbmgmomda (1973-2014 §¢.5.)
slsbgemagds 236Bmdomgds 1973 §. 2014 §. %
96963001 Goedmgds Liyem: dgas Bebs 3. 6101 13699 2245
Fomo dbmgmom Gotdmgdsdo: % 10,5 10,3 -0,2
- dombs(zego s bbg.
- 3%y, Joco, mgddnmo Fysmo % 0,1 1,4 +1,3

seohg@bahogmo  96gG3aB0ge beoded-gbg@aghog-
o 3m33emJlols Fgstigdom sbsgmo  sGa0s. s oa-
wolbdgds dbals, Joc0ls, mg@dnmo  Fgmadols 969603090k
33309996933, doc (3530l Bomgds s Lbg. [8].

dborgmomdo  seBg@bsBonmo  gbgdaool  asdmggbg-
3 Lfcsge obdegds. 2014 Foeml mgmomBo  96-
9630§s60dmgdsdo  Ibob, Jodol s mg@dgmo  Fymagdols
3c3013985-F368mg3sd 1,4 % Bgogobs, sby 41 ol
3363530003580 14-x96 as0bsdrs. bsgdeme bmmopn®os

33 3bcrog dombs(3e30l Fomo — 10,3 %, 0339, 9b 0560
33 3gGomedo 0,2-0s.
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3. . Bedsboady. “badstrmggmmls 9696agd03s”. $odbogneo
60396 bo@dgB0. mdogalo, 2014. g3. 1-187.

4. LBsBosos 36gdmmo  “International Energy Agency-
Key World Energy Statistics”. odogalo, 2015.

3. s3dmems  gomgddogo  sge. o
3dm3369mmdonr.  “LsJstrnggemml  dmbgdtogo  Ggline-
bgd0”. Emdo I, mdogmalio, 2015. a3. 545-731.

6. 6. dgemsdy. “dbols gbgdaool as3mgg6gdols g3gdBo0sbe-

JodEsbosl  bgem-

YOMAXU/J3E J.1., BACIWIAJ3E M.A.
MHPOBBIE BO3OBHOBJIAEMBIE
OHEPITETMYECKHUE PECYPCBHI

AHHOTAIIMA: B cratbe paccMaTpUBAETCA HC-
II0/Ib30BAHUE BO30OHOB/LAEMBIX YHEPreTUUECKUX pe-
CypCOB (THAPOIHEPIUsA, COJIHEYHAA U BETPOBAA dHEP-
rus) B IPOU3BOACTBE IEKTposHepruu. OTMEUYEHO,
9TO JIMJEPOM B 3TOM OTHOIIEHHUU ABIAeTcA Kurail.
B wacraocTn, B 2015 rony B Kurae Ha rugpossiekrpo-
cTaHIUAX ObUTO BhIpaboTano 1130 Tepasarr-yac anek-
TPOYHEPrUU, HA COJTHEUYHBIX IEKTPOCTAHLHAX — 45,
¥ HA BETPAHBIX 3JIEKTPOCTAHIUAX - 186 TepasarT-dac.
C aroit Touky 3peHuA Kurail Ha IPOTAKEHUH MHOTUX
JIeT omnepeskaeT Takue crpanbl, kak CHIA, 'epmanns,
Anonnsa, Kanaza, bpasunua u T.a. Kurait onepexaer
Kanazny, 3aHHMaomyo 10 IPOU3BOACTBY HAPOIHED-
FUU BTOPOE MeCTO, IIo4TH B 3 pasa, bpaswiuio, koro-
pas Ha TPETbEM MecTe, - B 3,1 pasa, u CIIIA, (uersep-
To€e MecTo) - B 4,2 pa3a u T.4. Ilo ncnosnp3zopanuio cosn-
HeuHOU sHeprumn Kuraii onepesxaer I'epmanuio, koro-
pas HaXOAUTCA HA BTOPOM Mecte, B 1,1 pa3sa, fAnonuio
(Tperpe mecto) — B 1,25 pasa, CIIIA (ueTBepTOoe Me-
cto) — B 1,4 pasa u T.1., a 110 UCIIOIB30BAHUIO YHEPTUH
petpa CIIIA - B 2 pa3a, 'epmanuio - B 2,3 pasa u T.1.

K/IIOYEBBIE CJIOBA: BO300OHOB/IAEMBIE IHEP-
TOPECYPCHI; 9HEPTHUA BETPA; COJTHEUHAA YHEPIHUA; ATb-
TEPHATUBHBIC MCTOYHUKU YHEPIUU; YHEProcojaepsKa-
HIE; CEHCMUYEeCKUe.

3s badedmggemeda”. “9bgégoas”, Nel, odognolio, 1997.
a3 18-20.

7. s38mOms  gomgddogo s bgoagbodols  bgemddmgs-
69emmdom. dmbeg@sgos “Lsdsdrmggmml Jsiol gbgé-

2980370 sEemsbo”. mdaemolo, 2004. 286 y3.

8. . Bmdsbody, 3. gMdemsdzomo. “Ladstrmggmmls  as-
6sbemgdo 56963980300 Galin@ligda”. asdmd3gdmemds
“@s60”. odogmoboa, 2017. a3. 71-95.

CHOMAKHIDZE D., BASILADZE M.
WORLD RENEWABLE ENERGY
RESOURCES

ANNOTATION: The article presents the use of
renewable energy resources (hydropower, solar and
wind energy) in the production of electricity. Itisnoted
that China is the leader in this regard. In particular,
in 2015, in China, hydro power plants generated 1130
terawatt-hour of electricity, solar power plants - 45,
and wind power stations - 186 terawatt-hour. From
this point of view, China for many years is ahead of
such countries as the USA, Germany, Japan, Canada,
Brazil, etc. China is ahead of Canada, which takes
second place in hydropower production, almost 3
times, Brazil, which is in third place, 3.1 times, and the
United States (fourth place) 4.2 times, etc. In terms of
solar energy use, China is ahead of Germany, which is
in second place, 1.1 times, Japan (third place) - 1.25
times, the USA (fourth place) - 1.4 times, etc., and by
the use of wind energy is ahead of the USA - 2 times,
Germany - 2.3 times, etc.

KEY WORDS: renewables; wind energy; solar
energy; alternative energy sources; energy content;
seismic.

33MeM3. 33B6. XKMIGMHN, 3HMB. XK. RMIOLNJIT, 3. 3OLNWOJII
aLMBVROML 30RNIA3OR0D  IETIHIISN3IN  HILIGLI3N

Jod 662 013

S6MNSSC0S. bBsposdo gsbboemmmas Ibegemomdo
dathomsgea dogmggspa  gbaBagdosmmo GlnGligdol — bsg-
0mdols, 3bgdkag0 380l s bsbBotals g3u360emg80bs 08
Imdmzgdal ggmatisgos 2006-2016 [en88a. sebodbremas,
Gmd deremer o0 [emols 3sbdsgemedsdo o9 dbcag [Fsdygsbo
Jaaybgdos: bsgomdols dmdmzpdsdn — bszol sBHsdgomo, G-
bgoma, 838, atrsbo, Rabjoro s bbg. 3mbgdcogo gs%ol dma-
0390580 — 889, Golbgmoa, otsbo, gsbsps s 8.8. bermem
bsb8ools derdmggdsdo — Robgymo, s 83, abrrgma, s3lshBaemas,
0bmbyBos, Galgmo sbby. 2016 Foeml Jbergmomdo dm3-
5980 agbs: bsgomda 4321 Jemb §mbs, 3mbgdtiogo gsba —
3613 Jerbi & @ 65680 — 7269 Jeob Bebs. bsggemgzo

114 LI JIM6ISN, Ne1(42), 2019

10 Ferol 356333008580 FberggemomBo dmdeggds gsobstios:
bsgomdolbs — 9,7 Y%-om, Smbgdtrogo gsbobs — 21,4 %-oom
@3 63b8oc0bs — 35,3 %-o0.

BSS3I6IT LOBGYIZISO: dogmggamen; bsdsors; 3obsb-

gdsa; Fospo; byemgammo; 8mbjéGago 3s%0; bsbdoto;
bsgomdo.

Lomdmd-gbgdgadoggmo  3md3magdbol  bgomgmmols
dobs Fomdmagqbl Lsfgol Gameml g@dgmo  Lsfe®dme
%0&30Ls, O@Igm by Inemosbswss  ©IM0gdnmo 8O-
sdbmmmE 83 ©sMa0ls, s083ge, Fgodmads 0md3sl, J399-
6ol 939630 30L  33630m3619801 $q33900 s IsIBedqdo.
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bsbgomgnmem dsbs dgodmgds ©aggmm o6 xamgee: do-

93000 ©8 3sbsbmgdsma. LB osdo doMggm dsmasbby
33996908 Lamdato.

6sgmmdo 7360836gmm3sbglio 9bgMagogmmo Ggliné-
Bos. 030, ®mam®3 (36momos 30l ssggdswo Lomby, Gm-
dgmo(z Igeagds Lbgseslbgs dmmgzmemnéo dsbol bsb-
Foegmgdols s Lbgs measbamo  bogmoghgdgdalsgsh.
dodromsse séol dgdo gogobggdo o6 Fsgo, beobpsbsb o
33§ 360 g0l o4l L3gioxogneo bybo. doGomsese

3936039 9dmmos Egesdoffol ©sbsmgd 5969630, se0ls bs-
Batrggdemm Fospolggmoa.

3936090900 3G EMY6, (M  Egesdofol  Fosmdo
6s300md0l 3m@gb(300em -0 Mgl Lgdols Ibmme ghmo
39bsdgeo 360l smdmbgbomo. ™o dgbsdgoo x9O  Jowa3
938 0830l 30dmdhgbls, dsged Fbmmme sbamo Lsds-
©mdol s0dmBgbs 36 s¢0l bsgmmbols s gsbol ds@gdols

36 Igndmoso 9339 s@dmBgbomo  Lsdsmgdol  dstsgols
dngmasbse  sdmmgds. sdogmd 3 3Omdmgdols  geesfysg-
Bo bgPombym ©sgodgésl Imobmgl. doondgdgl oy
2930035001 06960, H03 aobols strsgols 10-15 %, bergoen
6sgomdals 50-60 % FosmBo Ghgds. gl go gmgge§-
mogcee 300-400 e 3 3obbs s 3 Imb Bebsby
398 6s300mdls Fgegabl, Moz ghma 303s6@ M0 Lsdsemls
bagdom dsésgols Gmemos [1].

3396030l Fg9@0mgdnm  IBeBgddo, bopsi bsgmmdols
139560bmbs  gOmgbama 3Bmdmagdss, dobo sdmmgdol emg-
goiobgo 0,45 56 smgds@gds. dmgmo dbmgemomls sB)s-
doo 30 gl gmggoigogbgo 0,33-0s, g.o0. Fospdo dscrsgols
2/3 éhgds.

{osoEsb bsgmmdols s gsbol dsJlodsgrn@o sdmmgdols
363935 1930-060 (emgdowsb @emas. $3g6039m0 b3-
0md3f363mgdmgdo 83 3OMdmgdol gesgMsl oo Gs-

9OmsEghmo  abs.  dgbsgmmdggdl  egdeg xge o3 mEgbmdals Fedmmmomgdols dnEmzon (3R0rmbebgb.
gbooga 1
dbeogmomdo bsgmmdol dm3mggdol ggmacsegos
2006-2016 Fegddo 1]
J3096900b 2006 §. 2016 §.
obsbyrogds dmb ) % agsdonsh 36 ) % agsdomsh
bamool s6sdgmo 507 12,9 583 13,5
rmlgoo 477 12,1 546 12,6
>d9 310 7,9 537 12,4
061560 216 5,5 200 4,6
Robgmo 184 4,7 200 4,6
Bajlmdo 183 4,6 - -
96390 - - 191 4.4
3obss 151 3,8 220 5,1
3969 151 3,8 - -
3139080 139 3,5 159 3,7
3rsBomos - - 135 3,1
3618008 39M0096g8 7m0 gdoMs@géo 134 3,4 182 4,2
©sbs®hgbo dbmgmmom 1484 37,8 1368 31,8
berggemom, bimem 3936 100,0 4321 100,0
6ogmmdols  Lsdsmado  h3abl  3emsbgBeby  dsembg  dozss Glgmo — 546 dmb @§ (12,6 %), 588 — 537 db
3G3msbsdtrs@ 30l gsbsfommgdmemo.  @sbsgmgo  (30d- @ (12,4 %), 0660 — 200 b & (4,6 %) s &.38. (ob.

d060b, gmeas-n@smol, Lsdbege  38b300l, AOommmgmo
Bgol, sesdgmols 69bg3e6 376dnmols 3Gm3z06(30980L 3396~
©00, BM3mgdoz 399m0Mhg3006 bsgmmdols dstrsgqdals Lo-
oEom, a3bzgds olgmo  3Gm3z06(30980(3, bz s@dmbg-
bomos Fbmmme ghmgnmo 3sBe®s Lsdsmgda, dsgsemoms,
Boommemgn  glidsbgm@o, (396@Gsmn®  dmbmemgmdo  ©s
Bbgs. 6sgmmdols dscrsgom 93¢0 Lsbgmdfogm dpopsto 6
3601.
bamool s6sdgmo, Oqlgmo s bbgs. bFmege o3 J3ggbgd-

33 Goswolgymol oo ds@sgom gsdmomhgzs 99,

B0 3m03m398s bmgmom Im3mzgdol @ssbrmgdon 40%.
396dme 2016 Frols dmbs3q3gdom, dbmanmomBo bsgomdals
bgomo dmd3mzgdgmos bameols sesdgmo (583 dmb ),
Om3gmbg dmeol 83 Foswolgnmol xsdnco Im3mzgdols
13,5 %. 89303 dcrwash obgmo Lsbgmadfogmgdo, Gmamern-

¢b6.1) 2016 Goeol dberggemomBo dmo3emzggl 4321 demb &
6s300md0. 9L (30860 30 ®mongdol 10 %-oo dgos 2006
Geols 867y 10 Gemols Gobsbogem 3sB39698emgdby. 93 3g60-
0©d0 65300md0L  Im3mzggds asbedrgl  bsmool  sGsdgmds
(15 %), &qlgods (14,4 % - om), s88-3 (73,3 % - oo;),
Bobgods (8,7 %-00), 35650088 (45,7 % - om) @s 5.9.
bsdsgogmme 6s30mdol dmdmggds Fgd3060s 06186T0, dgflo-
3980, 3969lmgemsdo. (3bG0omBo 83 J39¢6900L 2016 Gemols
36553580 6330m80ls Im3mzggds domomgdmemo 86 s60b, ds-
3633 gL Lo o6 6036s3L, G0d 83 39969330 bsgomdo
36 dcm3mggdmms 83 Famb.  mddsmmme gl J3g9bqdo 3964
3cbgbab sogmm o, 367 bmgmomls dkbgor 6s3000ddm3-
30398903 LosBo; 033, (3Bs@0s, 5 Bsgmmdals dm3mgads

M56e J306 dsLBedon 33ms3 a®dgmeads [1].
LIAOINT JIrmb6IRN, Nel(42), 2019 115
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dmbgdMogo  asobo  Lsmdmdal Lebgmdss.  §e®dmargqbls
d1bgdM03 s gesmbggzegdnm  bsbBom(gsmdoegdl.  dmbg-
d0g0 g0Bol Fgdseagbenmdsdo dotomsse dgeols dgmsbo
(CH,) 92-98 %; slggg 8godmgds Bgossgegl ddody bskBom-
Fyomdomgdl: gosbl (CH,), 36m3s6l (CHy), &ndsbls
(CH,) s Lbgs bogmoghgdgdls — Ggsendsel  (H,), gm-
206©Fgemdoel  (H,S), 6sbBodmergebal (CO,), sbodls
(N) s 3geodt (HI) [2].

dmbgdcngo  asbo, OMIgmo  dogfmegds  BGsbL3mE-
$o980L Loliggdsl 1,2 3gads (bggolbs s 20 °C 399396~
30l 3060m39d80, sors@ drgmds®gmdsdos, bomm ndgmo
F99(330e0mds 8613653093 31,8 3/ (7600 33000/3%). go-
Bsfomgdols Loligdol goblorgbgddo (6930 0,005-1,2 3ga3s-
ols gscIamnddos.

a0 bgzseqdnmo dmbgdmngo asbo 161 oC -0 35(3039"
300 bgmmgbgdse domgdnmo asbos mbgzee dpgmdstrgm-
3580, 600-%96 9330690990 dmgmemdon. gl somegdls
3ol Fgbabzols s BHEbLImOEeMgdsl [2].

35B0 6530336 gPmsE  gsdbgrmos  dbgdsdo  IMs-
30 segomsl.  sdmbobynm  ©s 3ol Jsbgddo
399R6gem0s dbeGgdoesb 6sbToM{gsemdsmasbo asbols oo
AomEgbmdols ogmoals asdmligms.

aobols dm3mggds  Lsddgggme  dsbd@Bsdom  bmegemado
3otz soffygls $88-8o 39-20 Layymbol 30-056 (emgddo.
ey Jsmggemom  @dols §Fob, o] 1339 gm3geefmontee 88
It &, 20Bl 300 3m39800696. 1950 Fgemls 30339l 240
It 33,1960 ool — 427 dmerg 3,1970 Tl 9339
674 dmero &, boroer 1980 (el Bged30699L 612 demerge
33-3g93. 399 a0%0ls dm3emzgoal dbGog mogemomBo mgbsg
306300 seaambgs. 2016 Fgemls 98880 3m03mzgl 749 3emb
&, dmbgdtrngo gobo, Ao smo Femol (obsbrgee dshggbgdaemls
momgdols 43 Y-om Fs6deadls (ob. (3beomo 2) [3].

Berommge 83960308 65300835 B3d3mg9d9mm0 Grgaam-
6ol Fqdognbmmdsdo ool 07, 3obsps ©s dgfbogs —

J3996900, Odgdlsg  3603369mm3zsbo  sEOMO 383050
bogmmdols s asbols dbemegemom dm3mggdsdo.

338-30  s@dmBgboemas M3degbody smgmmo smsbo bsg-
0mdobs ©s gobol Lsdsem. bsgmmdo ©s dabgdtngo Lsfzeza,
30b0, 893 BgoBme0sby  dzgmmsegsbzg ogm  (3bmdogmo.
obeogmgdo s s Bsdmligmo 3oMggmo g30m3gmgdo bag-
0mdl 099690696 [edmsw s Bglsbgmsw [3, 4]

330850 63300080 5 76936030 gobo sdgMogols 30-by
398 o830 dmodmggds. gligbos: Bgbsbo, crmobosbs, senast3s,
39E008MEAb0s, 0 3es3mds, 3somdobya, 6o-3gJbogm, 3sbbsbo s
Bbgs. dgmeg dbmgmon 0ol ©sdmsg@gdsdeyg o dbmomomls
6530030l 333500l Essbemgdom 60 %  dmo 3er39d006b.
388-1 gggems mooeqglio Lsdsoe dotomswse 39-20 Lamzmbols
30-006 Frogd8o omdmshobyl. dsogsb Sofgamm 0380 sw-
B36036s308 FbmazmmBo gem-ghmo groeglo gsbol Ladsem
3863sboem-dogacmBsbo (2 Bomombo 3%), 6sgomdols gogsb-
Gado bsdsee obg-Babslo (1 e §) gsbbsgomdosbo
3035680 Lsdsom 3Gs3mdgo s Lbgs [4].

16936030 3Bl dm3emzggdols dbtog dbmogemom@o (Fsdg3sbo
J30996ss  Anlgmo, Gedgmoig 3 dbMog  doMgge  saomby
ogm Gemgools dsbdogmby. gL Foswabgamo oo megbmdon
393039098105 0613680, 33bsesda, goi)s6r30, abyor o, bemerizgao-
380, 3306 do, Lol s®edgndo s 3.8 (ob. (3bAomo 2).

3396030 Lsbs3oOrmbosh bsgmmdols s gsbol 3609-
369mmgebo  strvaos  3gdlogal  guegdo. 39-20 Lamzmbols
70-056 §eoqd8o 6330mb0bs @s gobol 130 Lodoer smdme-
hobgls, Loowsbsy ymggmfmon®ee 30 3mb Bmbsby dg8
6530081 s 10 demér By dbgdM03 3ol 0gdebgb.

Bérommgm 39960300 dgemdy  dbbgamo  bagmmdysbdma-
3093909000 360l 386s0es. 3obssdo dbgdtogo gsbol Femonmo
mby 170 3o 3 smgdsgds (2016 Geool 3ebscsgdgdo).
63300080 ggamaby MBem oo Lsdsemgdos 39660bs, Mgmm-
Bgf0 ©s mga730. 6330030l Lsdspmgdo smdmBgboemas 3ebe-

ol sOJhoggmo seJodgmegols gobdamadbys [11

sbooma 2
FberggmomBo dugbgdtogo gabols dm3mggdol ggmadagas
2006-2016 {emqg380 [3]
30469000 2006 §. 2016 §.
sbobgemgds deméro 3 % %3306 deméro By % %3056
oligmo 656,2 22,0 644 17,8
5993 5243 17,6 749 20,7
3obss 189,1 6,4 174 4.8
0660 98,1 3,3 190 5,3
99560 - - 165 4,6
6139308 91,8 3,1 121 3,3
Bobgmo - - 137 3,8
305060 88,7 3,0 92,0 2,5
bsmools s68dg0m0 - - 90 2,5
399600369610 bsdgegem 83,8 2,8 - -
338 Gsemos - - 88,0 2,4
obemgmo 77,2 2,6 - -
0bembybos 72,0 2,4 - -
096396900 67,0 2,3 - -
sbseBgbo  dlmagemom 1027,7 34,5 11163 32,3
beorgemom, imem 2976,5 100,0 3613 100,0
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6563060 360d3690mmagsbo 9bgMagBogmma Fosmolbynmao

bgomgamos.  GoMdmoeagbl  sbsemgd  dgser  Lsfgeg
Bobatggdeme  Gosmaligael. 6568060 Bgoggds mmgsbnmo

6030009090930Ls386,  dobgPegng@o  dobstrgzgdols s
Babolsgsh.  6sbTocmo  Egesdofols  Ja®ddo  agbzogds
8gbmdM030 s abbolgdto dmemdgdol  Lsbom.  séols
9930bg3960, dndo  gogolggMo, bBmaxge  momnddol  Dsgo.
©gsdoffol Ja®Jdo Lsfgol bgewasdo 33965619 7ma bsdmgdo
3560030436905 Baergze, F9dmgy @A™
Esbsmo  §gd3g@sneobs s (bg30l  Fgonasm  geGs-
0436905 @  bsbBosr, F9drgy  Lifewosdo-J3s6sbaMsc,
J3965bBoM0-sbocrszodee.  gmggmogy
655300l 0dcrbsG0s6mdol BB

3963530mdsdo

33l b Lggl

6563060 oo MemEgbmdon gs3¢(39emgdamos hobgmdo.
2016 (ool dcbas3gdgdom, dsbby el 88 Fosmolignemols
orgmom  Im3mggdols momdol bsbggsto (44,6 %), by
3] Femon®se dmodmggds 3242 3mb §). o3 dbkog sk
dbergemomBo  gobgn®abdo o6 3gogl.  833-l  Robgmo
6sbBomols dndmggdom lFegel 4,8-%96, beoene 0bomgals
4,5-%96. gl Jaggbgdo go 2016 Gemol  dmbs3g9qdoo
6sbBomols dm3mzggdom dbmgemomdo Fglisdsdolse d9-3 s
39-2 sgomb 0dgmgb. gstis 83 Jaggbgdols,bsbBomo wowo
AomEgbmdon  dmodmggds szl Bem0sBo,  0bombgbosdo,
lgmndo. 83 J3gbgdbg  dmwols  bsbBotols  Ibmegemocm
333980l 6,95 8,3 s 5,0 % Bglsdsdobs [2, 5].

gbHogo 3
dbeorggemomBo bsbBocols dmdmggdol ggma@sgas
2006-2016 GergdBo [3]

Jaggbbol 2006 §. 2016 §.

@3bsbgmads dmb & % 00056 dmb & % 00056
Robgmo 24,81 46,2 3242 44,6
533 990 18,4 672 9,2
obemagmo 427 7,9 708 9,7
33bBGsmas 309 5,8 503 6,9
Ladbérgm sg3tr039 244 4,5 257 3,5
&lgmo 233 43 365 5,0
0bembgbos 169 3,2 460 8,3
29633605 - - 176 2,4
3ergmebgoo 95 1,8 131 1,8
gobsbgmo 92 1,7 98 1,3
3060380 64 1,2 - -
©3656hg60 dberggeom 266 5,0 - -
g, liym 5370 100,0 7269 100,0

39-3  bGomopst  bsose  Rsbl, Gmd  Ismgmom
3333 sJBondee 0ggbgdls 6sbBoml. Lszgmgzo 10 Geals
396333emmdsdo  dobo  dm3emggds 5370 dmb  Bmbowsb
a00bsis 7269 b -3y, 367 35,3 % - oom. 6sbBomols
dc3c390s a0badgl oligmds J3996903s, Bmgmmagzss Bobgma,
0bEm gm0, 535 Osmas, LsdbGgn 3536103, Bnlgma, 0bembgbas,
33 oseolgnmols

3ePorgegbygmo
8 93MEeM0E0
36:mdmgdgdom.  bgdmbsmzedoest  Mbes 35133650, Gd
65bToM0  xgORIOMdom  gamsg  ORgds

26963980539 Gglgebse  [S, 6]

396133605, 3memembgmo, 3380b, O3

33d69rgdgr0s
306mdg60ms

33390 9O0md

Bsdmm-ggmmmaon®o

36033690336
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YOMAXU/I3E JI.U., BACUIAJ3ZE M.A.
MUIPOBBIE 3ATYXAIOIIIUE SHEPTETTYECKUE
PECYPCBI

AHHOTAIIMA: B cTarbe pacCMOTPEHBI OCHOBHBIE
3aTyXaloINe SHEPreTUYECKUE PECypChl B MUpe — Hed-
THU, IIPUPOJHOIO Ia3a U yIIA, reorpausa pacnpocrpa-
vHenuA u 100brau B 2006-2016 rogax. OrmeueHo, 4To B
TedeHUe IOCIeIHUX JECATU JET BeAYIUMHU CTpaHaMI
110 joobrue HedTu Obtn: Cayrosckaa Apasus, Poccus,
CHIA, Hpan, Rurait u ap.; no poo6erae rasa: CHIA,
Poccusa, Upan, Kanaza u 1.4., no no6srae ymia: Kurai,
CHIA, Maausa, Ascrpanus, Manonesus, Poccua u ap.
B 2016 roay B mupe 6n110 106BITO: HepTH 4321 MIH
TOHH, IIPUPOAHOro rasa — 3613 Mwumaps M® u yoisa —
7269 mutH ToHH. 3a 10 J1eT uccie10BaHuA MUPOBAA O
6b1ua Bozpocia: HedT — Ha 9,7 %, IpUpOAHOTO rasa
—Ha 21,4 % u ymia — ua 35,3 %.

K/IIOYEBBIE CJIOBA: s3aryxaiomuii;
pOKAEeHNE; TPUPOAHBIN ra3; yroiab; He(Th; BO30OHOB-
JIEHU€; MICKOITAEMOE; ChIPhE.

MECTO-

CHOMAKHIDZE D., BASILADZE M.
WORLD STIMPING ENERGY RESOURCES

ABSTRACT. The article describes the main
damped energy resources in the world - oil, natural
gas and coal, the geography of distribution and
production in 2006-2016. It was noted that over the
past ten years, the leading oil-producing countries
were: Saudi Arabia, Russia, the USA, Iran, China, and
others; gas production: USA, Russia, Iran, Canada,
etc., coal production: China, USA, India, Australia,
Indonesia, Russia, etc. In 2016, the world produced:
oil 4321 million tons, natural gas - 3613 billion m* and
coal - 7269 million tons. For 10 years of research, world
production has increased: oil - by 9.7%, natural gas - by
21.4%, and coal - by 35.3%.

KEY WORDS: decaying; field; natural gas; coal; oil;
renewable; earth interior; raw materials.

30630010»J30L  &I6RIGGNIS0

Od0R. XMI&MAN 6. 3MIMHN330R0, O030R. RKMISM&HN 0). BVOGHBLORO3d
60630AOL ALMIVOM3N 3M3M3I3OLO VO JOb®I33() 3ISH(M3ANL RIB30OL

Jod 622. 33 618. 8

I6IASB0S.  65F5ndFo 3sbboeomemas  bsbdamols

Jberggemoe o deadmggdols dotoosa  $ybgbzagdo; sbsb-
Jggeos  Jaagbado, Gedmgdag  wmylergmdon  sfask
Jberggemoc o bsbBobols dothomsa demdemggdengda, gfbdme-
Bomdigdo s ad3mGBomBgdo; Bsdmogemammos qsdhmdgdo,
Gmdemgdagy 36bsBgeggb  dberaggemomdo bsbdotol dms-
mgg80bs s Imbdségdali gsbgomstigdols 36edemydydl  cos
39539 Jhag98l;  gssbogmobydmemoas  doomswo  doByBydo
sbsgemgm g3m3ol obyltGane bsbymdfogmyddo bsb-
ool dbgfageemdol diggmtise Fydpatigdols; derpndaemas
(8980 XX s XXI bsgyobggddo dberggemoml bsbdobols
sbphddo dmdbs awo s3s60)d0l doByBydy; gebbogrs-
as dotGomso Qsehemdigdo, Gmdengdar o g3sgemgbsl sb-
@gbgb msbsdgemgy bsbdotol dsbgdol sgsdamemo bog -
30980l BeGInG8s80 s dsmo bgogGsgmabsgool g Bpdo;
336bs Bgtaemas dodamso 3tabryo 39da, Geademgdogs adey-
gosb bsdmsemgdsls sbsemo  dogmdgbals gmbdotgdolsmgols
bsdtieagfeher o gedabdscsool  Bglbsdydsggdemse  baigyeb-
bdGodpom s sbawse sbsdgbgdgmo  Bsbgdabsmgal, bs-
(3 §s0mz5eobffobydgb bsbdoals gmbyBgl o bsdsemls
b3go5048L s sbsema Bgfberenemzgagdols mbyb.

LS3356d0 LOSIB3IB0: 65680l Ibegenaer Ien3-
03708, bsbBotols dmbdstigds; bsbdotols gibdmto; bsb-
ool 0d3emdo; Jasbsbdotols Bsbhs; dmdols 3otemdndo;
bsfshdme  3todgapdabdo;  bodbgfagemer  nbsgdobegds;
sbseabado dodmbogngs; FGmdol sige; obsgGobegdols
dsmgals Lol ydydo.

6sbdodL  33emeg  d60dzgbgmmemgabo

GQBOQO ‘;Jd-.)BO-.)
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bmgmoml 93m6mdozsdo. Fbmgmonl Lsmdmd-gbg@agdo-
gamo Ggbnelgdol Imbdsdrgdol L Gmddg®sdo ol dgm-
g seaombgs (29,2% 2015 ol 3mbs3gdgdom) bsg-
0mdols I9dmaa. 65EFomol gsblsgmgmegdnmo Gmemao 3s6-
306mdgdmmos dmgmo Gogo Bsddmegdom. doGzgem oado
3mbs60dbs308, ™I Egesdofol  3Bmabmbrmo  Lsmdmd-
26903980590 Agla@lgdol 87,5% — 6sbBomby dmwols,
AHmdgmos  dngnmmds 655300l Bmbsgby  asesmgmon
15,86 Bomb - Bgeegqbls. 6sbBocols Lsdsmgdo 75
J399965Bas gebemsgadmemoa. dso @0l dlbgomglo Lsds-
©mgdos: 0d3-8o (445 e &), hobgmdo (272 dmewe
&), Orglgedo (200 dmee @), Lo@-80 (130 dmee @),
3963360580 (100 dmere &), s3bEGsmosdo (90 Imewe
&) o dM0dsbgmdo (50 dmew &), gsbsesdo (50
e @),0bpmg0do (29 dImee &) © 3mmebjndo (25
Imere &) [1]. 6sbBomol dc3mzgdol msbsdgdmgy ©mbols
330135000 1§ 0698000 (ssbrrmgdon 8 dmee @ Fgmofse-
9o [2]) emgolsmgol @sbzgmomo 6sbacols dstrsgo (1,8
GO $) 353mdGomdsls 230 Faemo 3saby ggmas, B
5-6-%96 s@9dsBgds bagomdol (45 Fomo) s gobols (65
Jomo) 3g0L3gdBomgm 3s6s398L. o3y mbos sm0bodbms,
™3 969613001 drbsErgds 3G1303b6s6GMsEss gsbsfomgdmma
J3996980Ls @3 3mbBbgbEgdals dobgozom: dwomsto ©s
bsBmamme gebzgomstrgdnmo J3g4bg60 dmobdscigh 96g@a0-
ol 87 %-b (1,6 3wt ssdosbo 7,5 drotre-rsb, 367 22
% ©gesdoffols dmbsbmgmdowsb); ms®odo J3ggbgdo (2,8
e Imbsbrmagmdobs, sb 37 %) —13 %-L, mostodglo
J3096930ls 2,5 e ssdosbo (33 % dmbsbrogmdols)
363JBognmee o6 dmobdsdls Lsddgfggme Foloo Goo-

dergd e 9696081 [3].
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bgodobpogs sh39690L, Gmd gho by dmbebemgby
96963005 Gemon® dnbdscrgdol BOsLmsb ghmse dsmem-

LS 31939
©sdmgoEgdmos  9bgMgools dmbdstgdols  9539dnemdsty:

3bmzgegdol  Embgi.  (3begMgdols  mby

96963005 dsmsgmo dmbdscrgdol  J394690B0 bsz0mbsem®o
3gdcmbsgemo goo bmem dnbsbergby s3tgmgg e dsms-
mos. 6568060l bergeom  obbBog ol (World Coal
Institute) 3dmbas3gdgdom, Foswolgnmo Lscmdmdo ©mdobo-
690l 30639mse 969MamambIsegosBo. aliobo s3dsgmegomg-
396 aemmdsmnéo  969Gamdmmbmgbadol 80 %-L, beeom
2030 Geobsmzgols dsmo Fowo 81 % ofbgds. bsbBocols
Fomsw Aborgmom gemgddOmfsmdmgdols ssbremgdon 40
% dmpob. bmgogoo 439969680 gl (30301980 asz0mgdom
omamos: Ladbégo  sxmogzol Ggldmdmozsdo — 90 %,
3omebgmdo — 84 %, hobgoBo @ s3lgMsmosdo — 77
% monmgnm o, gsbsbgmdo — 72 %, 0bpmgmdo — 68 %,
0bmbybosdo — 44 % [4,5, 6].

2013 Fgeb 6568ocols Asmggmom dm3emzggdsd dosmfos
0530L obBmGonm dsdlodndls — 8 270,9 dmb @. bewol
$9333s 2000 §gemmsb Fgmstrgboo 160 %-1 gossFs®ds.
339360 Femgddo dm3mggds mebesmsbmdom gemgdmemmd-
s 5 2017 Goeols 339 7 727,3 36 8 (-543,6 3emb
& 2013 ol ebgloss Bgostrgdom, sbyy 93,4 %)
Fgoa0bs. gb Babegb30s dbmgmomnl momddol gzgms Gg-
300680 3006036, Lsdbego s3gmogols s LOG-ol asGs.
655806 3nd3mzggdgemo  J399bgd 8o mowgMmdgb: Robgmo — 3
523 3mb @), 56y 46 % mgmom Im3mzgdols, abpmgmo
=716 3cm6 & (9,2 %),5dd — 702 b & (9,1 %) s3L-
Bosmos — 481 3mb @ (6,2 %), obpmbybos — 461 dmb
& (6%). 2013 Gogemosh Bgostrgdomn 65580l dm3mggds
3609369mezbse  Bgedizots ST — momgdals 30 %-o,
3oebgmds — 65 %-o. Sdd-0 gl Imbrs seaommmdtazo
godmgdoesb dmbgdcogo somol Lsdergfggmm dmdmggdols
358m, O03gmdsz FGdsBgdom Resbszgmms bsbBoto gemg-
JBOMabgMa9$ 03580, beorymm dmmbgmndo ©s a9¢dsbosdo
936m3933060b dog® domgdmmo 38335390 Tmo  ggmEIm-
30760 dmobmgbgdol asdm [2, 3, 5].

656300l 3OmENJ00l dmbIstgdols doomseo (396-
B0 gsbmasagdamos  sbB0s-fgbstro  mggebols  Ggzombols
J399469880: Babgmbg dmols 6sbBotol  dbmegemom  demb-
6900l 50,2 %, obpmganty — 11,3 %. 5(8(8-%3 —
8,8 %, g36:m3938066g — 6,3 %, 0s3mbosby — 3,2 %.
7639689001 b0 2030 Femowsb g3t 3938060L J399-
69030 gmgdEOmagbgAs;30s doMomssr gewsgs babdomo-
©sb d7bgdcog socrby [2, 5]

2017 Ggeols  65bBotrols  dbmggemoer  9JL3meEols
X379y Io3ermdsd Bgeegobs 1 072,2 dmb &), Gmd-
ol bsdobm gelids aeessde®ds 105 oo mms@l.
033mGBol Fomo dm3mggdol xsdndo dmmemmdowst 15
%- 6 smgdsBgds, Gz 0dsby 30560690, B3 bsb-
Fo3md3mgzgdgmo  J3ggbgdo 3ol doGomswsre  Lsgmmsto
30 bemgbomndgdols  slsgdsygmgomadmse  0ggbgdgb. ds-
363 s60L  J3996980, GmImgdoz Im3mzgdmma bsbBamols
6sBg306bg 9Bl 9JL3mOB By d0dsOrmseggb: gmemnddos —
92,1 %, s3bBersmos — 79,3 %, obpmbybos — 71,6 %,
gobss — 50,2 % [2,3,5]

2017 Fgeb 65bBadols dberggemom 033merBls oFsédemg-
ds 110 Lsbgmdfogem. xs376ds dngmemmdsd dqsegabs 1

169.,8 3mb &. smlisbodbsgos, Omd 7dlbzomglo bsbBom-
3m33mggdgmo 43946980 — Babgmo s obmgmo — Lsmsgg-
Fo qeash 658300l 033mGB oM 3ol Losl, Mewash dsmo
930603030l IBseIE Fbm3zbgdls sEaommdcogo bsbBamols
3097 39mmds  39®  83dsgmgomagdl. 0d3mGGomGoms Ggod)-
06330 moEgMgdo 361056 0s3mbos ©s Ladbege  3m®gos,
Gmdmgdo  s3M9m39
Jqe0s6 [2, 3, 5].
333meEol, O3 Emgbeegmdon, bsbBoto jgmeg 7dbod-

3%B05-(¢bstr0 ™ 3gebols  Mga0mbdo

36933691 Al Sk nmgdls dbmeggemomls (3030em0bs30-
ols 39630036198590, 3gMdme, dnbsbrgmdols gemgdd@fmgb-
9630000 s Lomdmmo 3mdstsggdsda, dgdsmn@aools ©s
309 39emmdols dsgsmo a0l gb30mbotgdsdo. bab-
Focols galigdo 36093bgmmzbse uG™m bsgmagdas bsgom-
3 ddgdol gsligdby. dsgsmmomse, dsbrmols asdmyggbgds
059 Ombseanmgddo  1,5-x96 qx6e  dzocos, go-
©My 63bomol. gebgomsmgdsma J39¢bgdolsmgols bsbBomo
ABgds  g3mbmdogneo  boeol osggo  9bgManol  FysOme,
33630050907 439469830 3o dolo Imbdsergds dz0MEgds,
A303s6 brgds dobo Rsbszzmgds gebsbmgdsmo gbgGaools
Fgstmgdom. dbmggemomBo bsbBoMmols 39 3gmmdols 3.6-
30003698515 3396 bg0L LogPmsdm@ober dsbsrg bsbBatols
36mEndosty dmmbmgbol s dobo Fglgoezol o3ebgdols
313bBsd0er@mds, bsbBoMols gsdmygbgdsby gimemaon®o
30 begbgdol 38335301905, 3309m3g J3946900L doLFGsazgds
390930606 656300l 0d3mO B0 gbggools asbsbemgdsro
T956m980ls 3963005619601 39839mdom [7, 8].

65B30c0l dMgF3gmmds  3Gmdemgdn® ©sdals dogznom-
36909, dotromse  3OMdmgdsl  BMsdzednbdo  [etdmawaqbls,
A3 0535380609670 (39 3gee 6550M3md3m3z909em J399-
69080 Mol o330l sGbsgdstobo  segabsblgdom. 3
dbMog  asdmombhgz0s6  Robgmo, Gligmo, 13s0bs s bbg.
g3gms®y 3dodg damdstigmds s@abodbgds bsbBocmol dmd-
30390900 8sb398T0, Lawsy oo GsmEgbmdon gsdmogmas
3qmsbo, OMIgmai Lsggb@omsiom  sgmmsb ghmse o8-
3lgg®mdo  gsdmogygmer3bgds. bsbBocols gobsl  oro
AemEgbmdon  gsdmogmgs  bsbBoMm™gsbgo,  Gmdgealisg
“Loodgdols gg9dde” (greenhouse gas) gsshbos, o
3B03bgdls dmbgdasls.

6558060l dm3e3930L Fo63mgdl 70 J39996s, @sbsdg-
dnmams Gopbzo smgdsBgds 9 demb 3oL, 3360900, dsm
Fme0ls, s@sdosbol  IbBggd3mon, brgds yzgms 6sbBom-
3m33mggdge  J399sbsda.  obgmGoymse, glsgOhnbmgdols
36emgds bsbBocol 3Gy 39mmdsdo bsbBotols Fsb@gdols
Moz bmgdols 3Omdmgdsty eswals, bsbocmol obBgddo
30 — ©oEo 83560980k 3GMdmgdatby ssdasbol ILbZgM-
3emoo. eEgbemgmdon dbmgmont Lbgseslbzs 3qnbgdo
J39656Bo0ls BsbBgddo  botos 83500980  BHESa0 e
Jgegagdom. 333083 bsbBomol oMo dgmmwon dems-
3960l Lo gmbb6abgzc0s6 oliBmmosdo Esa®mgos dGsgs-
o 338l Omegnmo 3gdnbzgzs, Gmdgmms dmeols do-
9Lds 0dlbgg@m3ms 214 ssdasbols Logmibeyg (ob. be.
1) [9,10,11]. 3béom3o 1 dmgdnmo 3ol omegmmo
33560960l dobybgdol sbsmobo 330639698k, B3 obobo
dotomsse  asdmfggnmos K96 dgmsbols s ds@stemls
30960l b36rg30L, Fgdeamd 3o  6sbBocol  IBzMols  se3-
90 dgdoon. 3390 Jgdgd0  Fs3madmds
Bsdo 3o dBmcol ghmmdmogo bgdmJdgegdols B9dmbggzedoa:
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356133970 dm3emdols dgomsbols si3gmgdeliedoBdo  jeb-

G96B390s; Lsdmm g30688980L 3gmadby ©sbsemgdo bab-
Focols IBzol  sebgdmds, Mbstom  dgmsbol  sx3gmdqdols
Fgegase  geesgoegl  dgfmboern  dpgmdstgmdsdo
Go6BG(300m, Gmdgmoi  smgdsBgds dolo  sggmgdsem-
3oL Jages Begedls; dgmsbols ssemgdols Fygermb s@ligdmds
(gbomagbaco s 9dbmgabamo BsbdGgdo, Lssdggmdgdemm
IaddOgeo

3mb-

b3 domgdol  30dEobstrgmds, asmdsGrmsgo
3 gmdoemmdgdo s Lbg.).

dborggemoml J3965b3atols Bsbdgddo XX-XXI ban3nbg908a dmdbrsto

2010 Ggel,%g6 3gosbols s 85dwamd bsbBocmols -
300l 8390 Jgdol Fgregase Gqlgmol gdlbgomagls dsbd)s
“Goli3sl000”-by  (3FeGdgdeon®mds 12 demb  8/Fqem)
Esoey3s 71 398sbg s 20 Lsdom dsdzgmo, psobys
300 33-%g g0 xsd7gGo Log®dol dofolizgds aedmbs-
37893560, bgosdotals Fgbmds-bsgqgdmdgdo  (ob. bsb. 1).
306830635 93060303903s Bsrsgds 320 b memsdls
asssgsdds [13,14].

3bGogo 1

8bbgamabo 83860980

Ne gm0 BsbBol absbgmmads 338600L dobgbo i:gg;fiz: J3ggsbs
1 1906 “Kuryers” 330706015 ‘“33‘”[]{]2"’ 1230 hocgﬁ)o(;—&f]mo
2. 1907 “Torooka” 33mo€015 .5(330)[]3250 471 0830bos
3. 1907 “Yolend” 390560l s39mJgds 500 >da
4 1908 “Zeche Radbod Schacht” dgmsbols sggmJgds s 348 29633605
bobdstro
5 1913 “Stage Kanon” dgmsbols sg3gmJgds 263 o'dd
6. 1913 “Universal Colliery” dgmsbols sg3gmJgds 439 abgemolio
7. 1914 “Hoozyou” 39060l s3gmJgds 687 0830600
8 1930 “Grube Anna” d9onsbols s39mJgds 271 2963s60s
9. 1931 “Fushun” 330006015 atgamd(r]?)o 3000 30530)0
10. 1934 “Gresford Colliery” d9m3bols sg3q0Jgds 265 abgemobo
11. 1942 “Honkeiko” 3@33601} otgamdgbo 1572 ﬁoﬁgmo
12. 1956 “Bois du Cazier dgmsbols sggmJgds s 263 dgema0s
Colliery” bsbdstro
13. 1960 “Laobaidong Colliery” d9msbols sg3g0mJgds 684 Bobgmo
14. 1960 “Coalbrook” 830)06015 otgamd(f]?)o 437 Lo®
15. 1962 “Luisenthai Mine” 330706015 otgamdgbo 372 3363&600
16. 1963 “Mitsue Miike” 8@336006015 acBamj{]ba 449 0830b0os
17. 1964 “Luzektal” 390560l s390mJgds 299 >da
18. 1965 “Dhori Colliery” 93963060k se3gmJgds 268 obemgmo
19. 1969 “Baroterano” dgmsbols sg3gmJgds s 300 d9Jbogs
bsobdstro
20. 1971 “Uanky” d9osbols s39mJgds 427 Lsdbegoo
AmEgbos
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BOYOPUINIBMJIN H. P., IITNPITXAJIABA T.I'.

O TEHJIEHIIAX PA3SBUTHA MUPOBOM
JAOBBbIYU YIJIA 1 OXPAHBI TPYJA HA
ITAXTAX

AHHOTAIIMA: B cTtarbe pacCMOTPEHBI OCHOBHBIE
TEeHJEHIIUU B MUPOBOH JOOBIUE VIVIA; YKA3aHBI CTPAHBL,
KOTOpPBIE B HACTOsAINIEE BPEM:A ABJIAIOTCA OCHOBHBIMU
MIPOU3BOAUTE/IAMU, HUMIIOPTEPAMU U SKCIIOPTEPaMU
YIVIA B MUPE; TIEPEUNCIECHBI (PAKTOPHI, OIIPEAE/IAIONINE
TEKYLIYIO CUTYAIUIO, MPOOJIEMBI U MEPCIEKTUBBI pas3-
BUTHUA MUPOBOM JIOOBIUU U IOTPEOIEHUA YIVIA; IPoa-
HAIM3UPOBAHBI OCHOBHBIE IIPUYUHBI 3aKaTa YTOJIbHOM
NPOMBINIUIEHHOCT! B HMHAYCTPHAIBHBIX JI€prKaBax
3anagHoil EBpomnsl; M3/10KEHBI CBEJEHUA O IIPUYU-
Hax KPYHHEWIINX aBApPUI HA YIOJIbHBIX IIaXTaX MHpa
B XX 1 XXI BeKkax; IpUBE/I€HbI OCHOBHBIE (PAKTOPHI,
yJacTByOIIHE B (pOPMUPOBAHNY aBAPUMHBIX CUTYaIlUH
B COBPEMEHHBIX YIOJIbHBIX IIAXTaX M IyTH UX HEUTPa-
JIA3allUH; OIIPe/Ie/IeHbl OCHOBHbBIE IIPUHITUIIBI ITO3BOJIA-
joue c(pOPMUPOBATH HOBBIE TOJXO/IBI K Pa3padOTKe
MPOEKTHOU JOKYMEHTALMHU J/JIA PEKOHCTPYHPOEMOM
WIN BHOBB CTPOAMIENCA IIAXTHI, YYUTHIBAIOIINE CIIEII-
UKy KOHKPETHOT'O YTOJIBHOIO MECTOPOAK/IEHUA U CO-
BPEMEHHBIN YPOBEHb HOBBIX TEXHOJIOT .
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oTped/IeHue YIIA; 9KCIOPT YIVIA; UMIIOPT  YIVIA;
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TpaMBaTU3M; IIPOMBIIUIEHHAA O€30IIaCHOCTDb; aHA/IN-
TUYECKUN 0030pP; CUCTEMBI YIIPABJIEHUA OXPAHOU TPY-
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BOCHORISHVILI N., PIRTSKHALAVA T.
ON TRENDS IN THE WORLD COAL
MINING AND SAFETY IN MINES

ANNOTATION: The article considers the main
trends in the world coal production; identifies the
countries that are currently the main producers,
importers and exporters of coal in the world; lists the
factors that determine the current situation, problems
and prospects for the development of world coal
production and consumption; analyzes the main causes
of the decline of the coal industry in the old industrial
powers of Western Europe; provides information about
the causes of the largest accidents in the coal mines of
the world in the XX and XXI centuries; the main factors
involved in the formation of emergency situations in
modern coal mines and the ways of their neutralization
are given; the basic principles allowing to form new
approaches to the development of design documentation
for the reconstructed or newly constructed mine, taking
into account the specifics of a particular coal Deposit and
the current level of new technologies.

KEY WORDS: world coal production; coal
consumption; coal exports; coal imports; coal mine;
working conditions; production traumatism; industrial
safety; analytical review; systems of labor protection
management and industrial safety.
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TErUA H.A., SHYKUA/3E I.IIL, XAYATYPSIH K.K.,
YKJIEBA E.H., TYPYJII E.C.,

SHYKUI3E JL.T.

M3YYEHHE BEHIECTBEHHOI'O COCTABA U
HEKOTOPBIX TEXHOJIOTUYEC-

KUX ITOKA3ATEJIEM AXAJILIUXCKOTI'O
KEPAMUYECKOI'O CbIPb

AHHOTAIIMA: B paborte mnpeacTaBICHBI pe-
3yJIBTATHI BEIECTBEHHOTO
Ba MU HEKOTOPBIX KEPAMHYECKUX moKasaresiei
CBIPbA  U3PA3HBIX
Y4aCTKOB AXQIIUXCKOrO MYHUIIUITAINTETA. Y CTAHOB-

NCCI€A0BAaHUA CcocCrTa-

HEN3y4€HHOI'0 KEPAMHUYECCROT'O

JIEHO, YTO IIPeJCTABJICHHBIE IIPOOBI KePAMUIECKOIO
CBIPbA OTHOCATCA K CPeJAHEe- U BBICOKOIUIACTUYHBIM,
JIETKOIUIAaBKUM DIHHaM. VI3ydeHBI BOZOIIOIIOIICHUE
IUINT, OOOMUKEHHBIX IIpH
temmeparype 1000 — 1100 °C; mo sTum mapamerpam

n  OrHeHHasA YyCaJKka

OHM YJOBJICTBOPAIOT TEXHUYCCKUM TPC6OBaHI/IHM
rOCY,[IapCTBeHHI)IX CTaHJAAPTOB n MOTryT OBITH
IIPUMEHEHBI B IIPOU3BO/JACTBE q)aC&,Z[HI)IXI/I BHYTPEHHUX
O6.TII/I]_IOBOLIHI)IX IIJTUT.

K/JIIOYEBBIE CJIOBA:

IUIACTUYHOCTD;

KE€paMunKa; ChIPbE;

TUIUTKU; CYIIKAQ; 00KUT;

BOJIONIOIVIOIICHUE; yCa/IKa.
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GEGIA N., ENUKIDZE G., KHACHATURIA N., UKLEBA
E., GURULI T., ENUKIDZE L.

STUDYING OF MATERIAL COMPOSITION AND
SOME TECHNOLOGICAL INDICATORS OF THE
AKHALTSIKHE CERAMIC RAW MATERIALS

ANNOTATION:. The results of a study of the
material composition and some ceramic properties
of ceramic raw materials from different sites of
the Akhaltsikhe municipality are presented. It is
established, that the presented sample of ceramic raw

belong to the medium-high-plastic and fusible clays.
Water absorption and fiery shrinkage of the plates that
are roasting at a temperature of 1000 - 1100 °C are
studied; according to these parameters, they meet the
technical requirements of the State Standards and can
be applied in the production of facade and interior
cladding plates.

KEY WORDS: ceramic; raw materials; plasticity;
plates; drying; roasting; water absorption; shrinkage.
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JIAHYABA O.A.

AHAJIN3 KPUTUYECKOM CKPOCTU BO3IYXA
KOHTPOJIUPYE-MOT'O BEHTWIALIUEN
ITOKAPA B TOHHEJIAX

AHHOTAIIMA: B cratbe paccMOTpPEHBI CLEHAPH
Pa3BUTHA IIOKAPOB B OTKPBITOX MECTHOCTH, B KBAPTH-
pax u B ToHHe/LAX. Ha 0OCHOBe TeopeTH4ecKoro aHamsa
MONIHBIX IIO;KAPOB, ITOKA3aHA BO3MOKHOCTb KOJUIAIICA
BEHTWIALMOHHOU CHCTeMBbl TOHHesIed. Ilpusenenst
rpaUKy M3MEHEHHUsA MOIIHOCTU IIOKApa B 3aBHCH-
MOCTH OT CKOPOCTH BO3/JyXa JJIA KOHTPOJIUPYEMOI'O
BEHTWIALIMEN OrHA B ToHHenAX. OdecrieumBalonas
3 PeKTHUBHOE YIIPABJICHUE IIPOAYKTAME T'OPEHUA KPU-
TUYECKAsA CKOPOCTH IPOAHAIM3UPOBAHA JUIA MOIIHBIX
TOHHEJIBHBIX ITO;KapoB. Ilokasama 3aBucuMOCTb U3-
MEHEHUA KPUTHYECKOU BEIMYHHBI Kpurepusa Ppyra
OT KPHUTHUYECKOM CKOPOCTH BO3JAYIIHOIO IIOTOKA.
ITokasana HerenrecooOpPa3sHOCTb NPUMEHEHUA KPUTH-
geckoro unoia Ppyra miA aHaM3a KPUTHYECKOU CKO-
POCTHU ITO;KAPOB € OOJIBIION MArHUTYIOM.

K/IIOYEBBIE CJIOBA: ToHHe/IbHAA BEHTUIALNA;
KOHTPOJIMPYEMBI BEHTWIAMEH OIOHB, KpHUTHUE-
CKasl CKOPOCTh; JUIMHA 0OpaTHOro noroka; Kpurepuii
®pyna; Kpurepuit Puyapacona; kpurtudeckoe 4ncao
kpurepus Ppyzxa.
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LANCHAVA O.

ANALYSIS OF CRITICAL AIR VELOCITY FOR
TUNNEL FIRES CONTROLED

BY VENTILATION

ANNOTATION: The article discusses scenarios for
the development of fires in open spaces, in apartments
and in tunnels. On the basis of a theoretical analysis
of powerful fires, the possibility of the collapse of
the ventilation system of tunnels is shown. Graphs of
changes in fire power are given as a function of air
velocity for fires controlled by ventilation in tunnels.
Critical velocity ensuring efficient combustion product
management has been analyzed for high-power tunnel
fires. The dependence of the change in the critical
value of the Froude criterion on the critical air velocity
is shown. It is shown that it is not advisable to use the
critical Froude number for analyzing the critical speed
of fires with large magnitudes.

KEY WORDS: tunnel ventilation; ventilation-
controlled fire; critical velocity; backflow length;
Froude criterion; Richardson criterion; the critical
number of the Froude criterion.
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BOCIIPMUMYHNBOCTD; CpepOMaFHeTI/IKI KaniMaMeTpH-

YECKHUE MHCCICAOBAHNA; €CTECTBEHHOE MArHHUTHOEC

Imoae; 3€MHOE€ MArHuUTHOE I10J1€.
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GOGUA R, KIRIA J., GHLONTI., KHUNDADZE.,
TAVARTKILADZE SH.

STUDY OF THE MAGNETIC FILD, MAGNETIC
SUSCEPTIBILITY AND MINERAL COMPOSITION
OF THE SAND DISTRIBUTED ON THE
TERRITORY OF THE GRIGOLETI RESORT
COASTLINE

ANNOTATION: The magnetic field and its
parameters are available on three profiles at 1: 1000
scale in the treatment line of Shekvetili-Ureki-Grigoleti
Black Sea coast. In detail is researched the magnetic
compatibility of Sand. Based on the geophysical survey
and laboratory investigations, the interpretation of the
data has been established that the main ferromagnetic
minerals in

sand are magnetite and titanium

magnetitis.

KEY WORDS: Magnetic anomaly; magnetic sus-
ceptibility; ferromagnetic; capmametric researches;
natural magnetic field; earth magnetic field.
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BEZHANISHVILI A., TALAKHADZE D., ABSHILAVA
A., ARABIDZE Z.

COMMON REQUIREMENTS OF SAFETY

FOR TECHNILOCICAL PROCESS
ANDEQUIPMENT OF CONCENTRATING PLANTS
OF MINERAL RESOURCES

ANNOTATION: Common requirements of safety
for building, reconstruction and put into operation of
concentrating plants of mineral resources are given.
Requirements of safety for technological process, repair
works and operation of equipment are described. It’s
noted, that during machines operation it’s prohibited
repair of fence and motive parts of machines without
special devices, hand lubrication of machines. Special
measures must be elaborated at concentrating plants
for repair works, which provide safety fulfillment of

works.

KEY WORDS: Reagent facilities; settler; poison
gas; cyanides; gas mask; exhaust ventilation; liguid
vat; toxcic; spraeing; tank.
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ITMPIIXAJIABA T.I'.
AHAJIN3 3ATPASHEHMNA ATMOC®EPDI

BPEJIHBIMH BBIBPOCAMM MAIIINH
TEXHOJIOTUYECKOT'O KOMILIEKCA
KAPBLEPOB

AHHOTAIIMA: B pabore mnokasaH, 4YTO IIpH
OTKPBITONM  paspaboTke
U3  TPYAHOPA3PEHIMMBIX
octabieHus

MECTOPOKICHUI  OJHOU

BOIIPOCOB  TIPOOGIEMBI
OTPUILIATEIBHOTO

IIPUPOJHYIO

AHTPOIIOI€HHOTO

BO3/ICICTBUA Ha cpeay  ABNAETCA

BOIIPOC YMEHBHMICHUA XHUMHUYCCKOI'O 3arpA3HCHUA
aTMOCq)CpHOI‘O BO3/JyXa, OCHOBHBIM HCTOYHHUKOM
KOTOPOTO ABJIAIOTCA BBIXJIOIIBI ABHFaTCJIefI

BHYTPEHHETO CropaHus paboTaloONIMX Ha Kapbepe
MallyH, OCHAIlEHHBIE JBUIATEJIAMU BHYTPEHHETO
cropanusa (ABC). [ly1a olleHKU CTeNeH: BO3eCTBUA
Ha 3arpA3HEHHE aTMOC(pephl TOKCHYHBIX BBIXJIOIOB
MAaIllMH TEXHOJOTHYECKOTO KOMILIEKCA KApbEPOB C
JIBC 6BL1M HUCIIOIB30BAHBI HOPMATUBHBIE JJOKYMEHTEI
I'py3un, KOTOpbIE YCTAHABIMBAIOT CTAHJAPT KA4ecTBa
Bo3ayxa. IlpuBeseHBl pacyeTHBIA AITOPUTM W
pesyIsrarel pacyera smuccnu Bpeansx CO,  C HY
NO2, C, SOQ, C,, ng’ CO, Bemects oT Kapbepnoré
asToMoomna benA3-7540.

K/IIOYEBBIE CJIOBA: kapwepsbl; 3arpA3HEHHE
aTMOCEPHOTO  BO3AyXd; KApbEPHBIC  MAIINHBL
JBUTATEJIN  BHYTPEHHETO CTOPAHHUA; TOKCHUYHBIC
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QITOPUTM pacUeTa.
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PIRTSKHALAVA T.

ANALYSIS OF ATMOSPHERE POLLUTION BY
EMERGENCY EMISSIONS OF MACHINES

OF THE TECHNOLOGICAL COMPLEX OF
CAREERS

ANNOTATION: It is shown that when open-cast
mining of deposits is one of the most difficult to solve
problems of mitigation of negative anthropogenic im-
pact on the natural environment, the issue of reduc-
ing chemical pollution of atmospheric air, the main
source of which are exhausts of internal combustion
engines of machines operating on quarry, equipped
with internal combustion engines (ICE). To assess the
degree of exposure to toxic emissions of machines
of the technological complex of quarries with ICE,
Georgian normative documents were used that estab-
lish the air quality standard. The calculation algorithm
and results of calculation of emissions of harmful CO,
C,H NO,, C, SO,, G, H,,,
career car BelAZ-7540 are presented.

CO2 substances from a

KEY WORDS: career; air pollution; career
machines; internal combustion engines; toxic
emissions; maximum permissible concentration;

calculation algorithm.
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K CBEJEHHIO ABTOPOB

B T'opHOM ;KypHasIe» my0IMKYIOTCA MaTepHaIbl (HaydHbIe CTaThH, HH(OpMaIlys, peK/iaMa u JIp. ) Ha
TPY3HMHCKOM, PYCCKOM H aHIVIMHCKOM sA3bikaX. O0beM mpeacTaB/JICHHBIX MaTepHaJIOB He J0JLKeH
npespmmaThk 8-10 mewyaTHpIX cTpaHun. MaTepuanabl cTaThH JOJLKHBI IyO/IMKOBaThCA BIEpBBIE (KpoMe
0030pa 3apy0e;KHBIX U3JaHul, IO IMKyeMbIX II0 pekoMeHAaruu Peakosuiernn), mpeacTaB/IaTh HOBU3HY H
HMeTh T€OPeTHYECKYIO H IPAaKTHYECKYI0 3HaYMMOoCTh. K cTaThe J0/KHa IpmIaraTbCsi aHHOTAOUA Ha JIBYX
A3BIKaX, OTJMYHBIX OT s3bIKa, HA KOTOPOM OHa HammcaHa. B aHHOTamum cieayeT ykasaTh MeTOMbI
HCC/IeIOBAHMs], OCHOBHBIE Pe3y/IbTaThl PadOTHI M 00JIACTh MX NpPaKTHYECKOro mpumenenusa. Cpeanmii
oobem anHoTanm| - 600 3HAKOB. MaTepnaJ 4151 ONy0/IMKOBAaHMSA JO/LKEH ObITh HalleyaTaH Ha 6eJroi Oymare
¢opmarta A4 yepes qBa HHTepBaia u 3anucaH Ha Jucke CD. TexcToBeii MaTepra HAOHpaeTcA B peJaKkTope
Word for Windows mpudTamm: I'pysuackmii - AcadNusx, Nel2, pycckuii - Times New Roman, Nel2,
aarymiickni - Times New Roman, Nel2. Ta6 mmpr 7o/uKxHBI 061Th HaOpaHbel B Word for Windows, a opmysst
B pegakrope Equation for Windows. Yepre:xu, rpadpudeckuii MaTepuast, (POTO JOJLKHBI OBITh BHIIOTHEHBI
Ha KOMIIbIOTepe (IPH HEOOXO0MMOCTH, B HCK/IIOUHTE/IbHBIX CJIy9asX, MOTYT ObITh IPE/ICTaB/ICHb] IBETHbIE
MaTepuasbl). Pucynku - JPG. K npeacrasieHHbIM MaTepHaiaM OIPHIAraloTCs JaHHbIE 00 aBTOpe (aBTOpax ) -
MeCTO padoThl, JO/LKHOCTh, y4eHas CTeNeHb M y4eHOe 3BaHHe, JOMAIIHHIl WM CJIy;KeOHBIH ajpec,
TesredoH, 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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