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ESTABLISHMENT OF THE STABILITY
COEFFICIENT OF LANDSLIDE HAZARDOUS
BLOCKS OF CONSEQUENTIAL TYPE
UNDER THE COMBINED INFLUENCE OF
GRAVITATIONAL AND SEISMIC FORCES

ABSTRACT. Existing methods for calculating
consequential landslide block bodies under the effects of
seismic forces are considered. For specific mining and
geological conditions, stability coefficients are calcu-
lated and their comparative analysis is carried out under
the influence of only gravitational forces and with com-
bined effects together with seismic forces. An original
numerical-analytical method for calculating the stability
coefficient of slope is proposed.

KEY WORDS: block landslide; consequential;
seismic forces; stability coefficients.
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JUKAITAPU3E JI.A, TOBEKUILIBUJIN T.I.,
JIOCABEPU3E M. B., IEMETPAILLIBUJIN C.A.

YCTAHOBJIEHUE KO ®OUIIUEHTA
YCTOMYUBOCTH OIMOJI3BHEOITACHBIX
BJIOKOB KOHCEKBEHTHOI'O TUIIA

TP COBMECTHOM BO3JIEACTBUA
T'PABUTALIMOHHBIX 1 CEUCMHUYECKHX
(ol W) |

AHHOTALAS. PaccMoTpeHbl CyIIECTBYIOIIHE
METONIbl pacyeTa KOHCEKBEHTHBIX OIOI3HEBBIX Tell
OJIOYHOTO THTIA TIPU BO3ACHCTBUM CEHCMHUYECKHUX
yewauid.  J{dsT KOHKPETHBIX TOPHO-T€OJIOTMYECKUX
YCIIOBHI BBIYUCIICHBI KOA((DHUITMEHTHl YCTOHINBOCTH U
MIPOBEICH UX CPABHUTENBHBIN aHATIN3 MIPU BO3ACHCTBUI
TOJIbKO TPAaBUTAIMOHHBIX CHJI M TIPU COBMECTHOM
BO3/ICHUCTBUI I'PAaBUTALMOHHBIX U CEHCMUYECKUX CHIL
IIpennoxkeH opuruHaIbHBIA YUCIEHHO-AHATUTUYECKUN
METOJI pacueTa Ko PUITMEHTa YCTOMIUBOCTH CKJIOHA.

K/IIOYEBBIE CJIOBA: omon3HeBole Tena

OJIOYHOTO THWIIA; KOHCEKBEHTHBIH; CEHCMHUYECKHE
yerimst; KopUIMEHT YCTOWYNBOCTH.
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PIRTSKHALAVAT.

SUPPRESSING DUST GENERATED INTO THE
ATMOSPHERE OF THE PIT WITH THE HELP
OF SPRAYED WATER

ABSTRACT. It is shown in the work that in open-pit
mining of mineral deposits, one of the topical issues in the
problem of mitigating the negative anthropogenic impact
on the natural environment is the issue of reducing air pol-
lution by dust emissions to the level in accordance with the
requirements of Georgian regulatory documents that es-
tablish the air quality standard. The results of calculating
the emission of dust from a mining car BelAZ-7540 are
given, and also, practice data on the specific amount of dust
emitted during mining operations per unit volume of mined
rock mass; the mechanism of dust deposition from the air
using water mist is described; fogging installations of vari-
ous types are considered.

KEY WORDS: career; air pollution; dust emis-
sion; maximum permissible concentration; dust suppres-
sion; spraying water; nozzles.

IINPIIXAJIABA T.I.

MOIABJIEHHUE TMBLJIA B ATMOC®EPE
KAPBEPA C IOMOILBIO PACITBLIEHHOM
BOJIBI

AHHOTAIIMSA. B paGore mokazaHo, dYTO
NpU  OTKPBITOM  pa3paboTKe  MECTOPOXKIACHHI
MOJIC3HBIX ~ UCKOMACMBbIX ONHUM U3  AKTyallbHBIX

BOIPOCOB MPOOJIEMbI  OCNIA0JICHUs] OTPHULIATEILHOTO
AQHTPOTIOTEHHOTO ~ BO3IEWUCTBUS  HA  MPUPOTHYIO
Cpemy, SIBJSIETCS BOIMPOC YMEHBILCHHUS 3arps3HCHUS
arMoc(hepHOro BO3MyXa BBIOPOCAMH TIHUIH JI0 YPOBHS
COINIACHO TPEOOBAHUSIM HOPMATUBHBIX JIOKYMEHTOB
['py3un, kOTOpBIE yCTAaHABIMBAIOT CTAaHIAPT KadecTBa
Bo3ayxa. llpuBeneHbl pe3ysbTaThl pacuera SMHCCHU
IBUTM  OT KapbepHOro aBToMoOWIsT bernA3-7540, a
TaKXkKe, JaHHbBIC MPAKTUKH 10 YACIEHOMY KOJIUYECTBY
BBIJIENSIEMON TIPH TOPHBIX padoTax MbUTA HA EIUHHUITY
o0beMa JIOOBITOM TOPHOM MAacChl; ONMMCAH MEXaHWU3M
OCaKJICHUS TIHITM W3 BO3/IyXa C TOMOIIBIO BOISTHOTO
TyMaHa; pacCMOTPEHBI TYMaHOOOPa3yIOIlie YCTAaHOBKU
Pa3ITMYHBIX THIIOB.

K/IFOUEBBIE CJIOBA: kapwepsl; 3arpsi3sHEHHE
arMoc(hepHOTO BO3AYXa; SMHCCHS TBUTH; TIPENETbHO
JIONyCTUMAsi  KOHLICHTPAIWs;  TOJABJICHUC
pacrbuIeHre BOJbl; (DOPCYHKH.
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GEGIA N., KHACHATURIAN K., ENUKIDZE G.,
UKLEBAE., GURULI T., ENUKIDZE L.

STUDY OF BENTONITE CLAYS OF
CHURCHUTO-CHIKHELI DEPOSIT FOR
PRODUCTION OF CERAMIC TILES

ABSTRACT. The article presents the results of
studying low-grade bentonite clays of the Churchuto-
Chikheli deposit in order to identify the possibility of

their use for the production of ceramic slabs. It was found
that the presented samples belong to the group of low-
melting clays. The optimal temperature for firing plates
and technological parameters have been determined. It is
shown that slabs fired at different temperatures meet the
requirements of the standards. The investigated samples
are recommended for use in the production of facing
slabs. The results of this study will significantly expand
the area of application of bentonite clays of the Churchu-
to-Chikheli deposit.

KEY WORDS: ceramic raw materials; bentonite
clay; melting temperature; plasticity; facing plates;water
absorption; sintering interval; frost resistance.
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HAHUTALIBUWJIN M., 'YPTEHUJ3E /.

BOITPOCBHI PACHETA I'HBKUX
CTPOUTEJBHBIX KOHCTPYKIIUI U3
KOMIIO3UTBETOHA 110 HAKJIOHHOMY
CEYEHUIO

AHHOTAIMS. B cratbe pacCMOTPEHBI BOIIPOCHI
WCTIONIb30BaHUS B CTPOWTEIBCTBE KOMIIO3UTOETOHA

apMarypbl. JlaHbl
TEOpEeTHYeCKOll  Hecylel  CIOCOOHOCTH

A TOJUMEPHOM  KOMIIO3UTHOMN
pacueTsl
TMOKHMX 3JIEMEHTOB K MPOAOJIBHOW OCH B HAKJIOHHBIX
CEUCHUWSIX, TIIPH HCIONBb30BAHUM IPOJIONBHOM U
MIONEPEYHOM KOMIIO3UTHOM apmarypsl. IIpencrasieHst
OKCIIEPUMEHTAIbHBIE  PE3YJIbTaThl WCIBITAHWN — Ha
cpe3 0a3aJbTKOMIIO3UTHOM U  CTEKJIOKOMIIO3UTHOM
apmarypsl. IlomydeHbl SMOHUPHYECKUE COOTHOLIECHUS
OTHOCHUTEINIBHBIX ~ JlepopManmii W TaHTCHIMATBHBIX
HalpsHKEHUH TIpU ydeTe Juamerpa apmapypsl. EcTe
TIPeTIoKeHUE CO3/aTh 0a3y JaHHBIX MECTHBIX M3JeIHH
Ha OCHOBE Oa3aibra /Il BHEAPEHUS B CTPOUTEIIBHYIO
OTpAacIIb.
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NANITASHVILI M, GURGENIDZE D.

CALCULATION ISSUES OF FLEXIBLE
COMPOSITE CONCRETE CONSTRUCTIONS
IN SLOPING SECTION

ANNOTATION. The paper considers the use of
composite concrete and polymer composite reinforce-
ment in construction.There are represented calculations
of the theoretical bearing capacity of flexible elements to
the longitudinal axis in sloping sections, when using lon-
gitudinal and transverse composite reinforcement. Ex-
perimental results of shear tests of basalt-composite and
glass-composite reinforcement are presented. Empirical
relationships are obtained between the relative deforma-
tions and tangential strains taking into account the di-
ameter of the reinforcement. It is proposed to create a
regulatory system for introduction of Georgian products,
made on the basis of basalt, in the construction industry.

KEY WORDS: composite, basalt-composite,
glass-composite, strain, deformation, shear resistance
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SHEKILADZE A., KAVTELASHVILI O.,
BAGNASHVILI M., SAMKHARADZE 1.,
MSHVILDADZE D., MAGLAKELIDZE S.

INVESTIGATION OF GOLD TYPE PIGMENT
RAW MATERIAL OF NAGOMARI DEPOSIT
ON ENRICHABILITY FOR OBTAINING A
FINISHED PRODUCT

ABSTRACT. The article presents the results
of the study of the gold type iron oxide pigment of

IEKWIAJ3E A. U, KABTEJAILIBIJIN O. A,
BATHAILIBUJIU M. I, CAMXAPAJI3E M. 111,
MILBWIJA3E J.H, MAIJIAKEJM/3E C. H.

HNCCIIEJOBAHUE IMI'MEHTHOI'O CbIPbA
30J10TOI'O TUITA MECTOPOKIEHUSA
HAI'OMAPU HA OBOT'ATUMOCTD C HEJIBIO
HNOJIYYEHUSA ®ABPUKATA

AHHOTAIIMSA. B crarbe npencTaBieHbl pe3ylib-
TaTbl MCCIEAOBAHUS OOOTAICHUS >KEIE300KCHIHOTO

gov.ge/geofond/item_detailed/16972.

2. Epmuos LY., Unneiikun E.A., Tonmaues 1LA.
[IurMeHTEl W NWUTMEHTUPOBAHHBIC JIAKOKPACOUHBIC
marepuaibl. Xumus, Jlenunrpan, 1987, 200 c.

3. benenpkuii E.®, Puckun W.B. Xumusa u
TEXHOJIOTMSl ITUTMEHTOB. 3-€ W3J., repepad. u Jom.
Tocxumusnar, Jleannrpan, 1960. 757 c.

Nagomari deposit on enrichability. A wet enrichment
method was selected, taking into account the material
composition and textural-structural properties of the
raw materials under study, the optimal precipitation
parameters were determined, and the recommended
enrichment scheme was developed, which makes it
possible to obtain 460 kg of concentrate from 1 ton of
raw materials with Fe,O, content of 19.43 %.

KEY WORDS: enrichment; pigment; ocher.

MUTMEHTa 30JI0TOTO THIIA HAa MecTopokaeHnu Haro-
Mapu. BeiOpaH MOKpBIi crtoco0 00OTaIleH s C YIeTOM
BEILIECTBEHHOTO COCTaBa M TEKCTYPHO-CTPYKTYPHBIX
CBOWCTB MCCJIEAYEMOIO ChIPbS, YCTAQHOBJICHBI OITHU-
MaJIbHBIE TTApaMETPhl OCAXKICHHS U pa3padoTaHa peKo-
MEHI0OBaHHas cXxeMa 00OTalleHus], TO3BOJISIOLIAs MTOJTY-
quTh 460 KT KOHIIEHTpaTa U3 1 T CBIPhS C COEpKaHUEM
Fe O, - 19,43 %.

KJIKOUYEBBIE CJIOBA: oboraiiieHue; MUrMeHT;
oxpa.
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TAMIEMJIMA3E M.H., D)HATEJIH PII.,
TAJIAXAJE JJ1., ITEKWJIABE AL,
CAMXAPAJ3E 1. 111, TYTBEPH/I3E MLJL

HNCCIEJOBAHUE MNPOLECCA JPOBJIEHUSA
HNOJIMMETAJVIMYECKHUX PY/ C HEJIBIO
ABTOMATHUYECKOI'O YIIPABJIEHUS

AHHOTAIIMSI. B crarbe nanbl pe3ysisTarbl HCCIE0-
BaHMS TIporiecca APOOIICHNST OMMMETATITICCKIX Py B OpH-
THHAJTBHOM JIPOOMITBHOM YCTPOKCTBE, KaK OOBECKTE aBTOMATH-
3anvy. B 1abopaTopHbIX YCIOBUSIX IPOBEICHBI SKCIICPUMEH-
ThI JUIS Pa3HbIX 3HAYECHUH YIPABIIAIONMX W BOMYILAIOIIIX
BO3/CHCTBNI. B pesynbrare 00paboTKN JaHHBIX YCTAHOBJICH
PEKUMHBII MTapamMeTp MpoLecca — TOK Harpy3Kd JIBUTATeIIst
JPOOMIIKH, TIO BEIMYMHE KOTOPOTO MOKHO OIICHWTH HM3Me-
HEHHS BO3MYIIAIOIINX BO3ICHCTBHI — HArPY3KH JPOOHITKH,
KPETIOCTH | TONIIMHBI pymbl. [Ipeaioker TeXHOIOrHIecKuid
KPUTEpHI ONTHUMAIBHOCTH, MOIPA3yMEBAIOLIMI PEryampo-
BaHHUE B JIOMYCTHMBIX Npe/iesiax IUPHUHBI Pa3rPy304HOIO OT-
BEpCTHs APOOMIIKM M YaCTOThI BPAIICHHUs JIBUTaTelIsl TaKUM
00pa3oM, YTOObI HECMOTPSI Ha M3MEHEHHSI BO3MYIIAIOIINX
BO3/ICHCTBHUI (TOKA HArpy3KW JIBUTATENISI) MOTYYUTh MAKCH-
MAJBHBIA BBIXOI IPOOIICHHOTO KOHAMIIOHHOTO TIPOAYKTa 1
HOCTOSIHHYO TOJILHHY.

K/IIFOUEBBIE CJIOBA: opurnHaipHOE IpO-
OWJIBHOE YCTPOWCTBO; TPOIIECC APOOICHHUS KaK OOBEKT
ABTOMATH3ALMY; YIPaBIE€HHE MPOIIECCOM M BO3MYIa-
FOLLIMMHU BO3/ICHUCTBUSAMU; TIOCTPOEHUE U UCCIIEIOBAHUE
CTAaTHYECKUX XapaKTePUCTHK.
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GAMTSEMLIDZE M., ENAGELI R.,
TALAKHADZE D., SHEKILADZE A.,
SAMKHARADZE 1., TUTBERIDZE M.

INVESTIGATION OF THE CRUSHING
PROCESS OF POLYMETALLIC ORES FOR
AUTOMATIC CONTROL

ABSTRACT: The article presents the results of the
study of the crushing process of polymetallic ores in the
original crushing device, as an automation object. In lab-
oratory conditions, experiments were carried out for dif-
ferent values of control and disturbing influences. As a
result of data processing, the operating parameter of the
process was established - the load current of the crusher
motor, by the value of which it is possible to estimate
changes in the disturbing effects - the load of the crusher,
the hardness and thickness of the ore. A technological
criterion of optimality has been proposed, which implies
regulation within the limits of the width of the crusher
discharge hole and the motor speed in such a way that,
despite changes in the disturbing influences (motor load
current), to obtain the maximum output of the crushed
conditioned product and a constant thickness.

KEY WORDS: original crushing device; crush-
ing process as an object of automation; control of the
process and disturbing influences; building and study of
static characteristics.
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TEXHOJIOTMYECKASI CXEMA
MPOMEXYTOYHOM HACOCHOM CTAHIIMA
MHOTI'OCTYIIEHYATOM MATMCTPAJIBHOM
T'HJAPOTPAHCIIOPTHOM CUCTEMBI

AHHOTAIIUS. B cratbe paccMOTpeHa TEXHOIO-
CMYEeCKasl cxeMa MPOMEKYTOYHON HACOCHOM CTaHLMU
MHOTOCTYIIEHYATON MAarucTpajabHOM TUIPOTPAHCIOPT-
HOM CHUCTEMBI, KOTOpas COICPKHUT T'epPMETHUUECKUN
3yMI(), K KPBIIIKE KOTOPOTO MPHCOEIUHEH HAMOPHBIHA
TpyOOIPOBOA TIEPE/T PACIIONOKEHHON HACOCHOM CTaH-
LIMM, Ha KOHEYHOI 4acTH KOTOPOI'o 3aKperieHa KpbIIIKa
TepMETHIecKoro 3ymria, nmeromas (HopMy ycedeH-
HOTO KOHYyca /sl HanpasiieHus ruapocmec. C 1enbio
yBernYeHUs dP(PEKTHBHOCTH W HAJEKHOCTH YCTPO-
CTBa (C LIEJIbI0 OTPaHUYEHHS] BO3MOXXHOCTH OITyCKaHUs
B 3yMII(pe HIKE JIOMYCTUMOTO 3HAYCHUS THIIPOCMECH,
a TaKkKe I OrpaHuueHUsI 00beMa BCAChIBAEMOTO BO3-
IyXa, C IIeTbI0 MPEIOTBPAIICHHUS CPhIBAa PEXXUMa TPO-
MEKyTOUHON HACOCHOW CTAHILIMK) B OTBEPCTHH, BBINON-
HEHHOM Ha €T0 KPBIIIKE MTPOXOSAIINX IITOKA U pblyara,
IIApHUPHO CBA3aHHOI'O B €TI0 BerHeﬁ YaCTu Jid BITyCKa
BO3/yXa M BOJIBI IPUCOEMHEHBI TPYOOTIPOBO/IBI, HA KO-
TOPBIX YCTAHOBJICHDBI 3aIBUKKU U1 PETYJIMPOBAHUA UX
00BEMOB.
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MPOMEKYTOUHAsE HACOCHAsl CTAHIIMS; THPOA3POCMECH;
repMeTHYecKHid 3yMmI(; HaropHas TpyOOIpOBOIHAS
MarucTpalib; KOHIIEHTPALUs THAPOA3POCMECH.
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MAKHARADZE L., STERYAKOVA S.,
NASKIDASHVILI Sh.

TECHNOLOGICAL SCHEME OF
INTERMEDIATE PUMPING STATION OF
A MULTI-STEP MAIN HYDROTRANSPORT
SYSTEM

ANNOTATION. The paper covers the techno-
logical scheme of intermediate pumping station of a
multi-step main hydro-transport system, which includes
an airtight sump installed in the suction part of the in-
termediate pumping station. A pressure pipeline of this
pumping station is connected to the cover of the sump
and a hydro-air-fuel mixture guide having a form of a
truncated cone is fixed at the end of the pipeline. For the
purpose of increasing the equipment efficiency and reli-
ability (for restriction of reduction of the level of hydro-
air-fuel mixture in the sump below the allowable level,
reduction of the amount of suction air and avoidance
of disturbance of operation regime of the intermediate
pumping station) it is articulated to the pipeline connect-
ed for intake of air and water in its upper part by means
of a rod and a lever passing through the hole made in its
cover, for regulation of the amount of air and water by
means of a valve installed on the pipeline.

KEY WORDS: multi-step hydrotransport sys-
tem; technological scheme; intermediate puping station;
hydro-air-fuel mixture; airtight sump; main pressure
pipeline; hydro-air-fuel mixture concentration.
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I., TAVLALASHVILI K., TATISHVILI D.,
MALVENISHVILI Z.

PERFECTION OF METHODS FOR
PROTECTING FROM ACCIDENTAL AND
TERRORIST EXPLOSIONS

ANNOTATION: Over the last decade the G. Tsu-
lukidze Mining Institute has been carrying out studies
aiming at developing protective systems against acci-
dental and terrorist explosions. At different times, these
studies have been supported by the NATO Science for
Peace and Security (SPS) Programme, U.S. Civilian Re-
search and Development Foundation (CRDF), the Inter-
national Science and Technology Centre (ISTC) and the
Shota Rustaveli National Science Foundation. Despite
the presence of an array of tools of prevention and strict
security standards, accidental and terrorist explosions
are associated with large human and material losses each
year. Methane explosion in coal mines, and dust and fuel
cloud explosion at different industrial sites have led to
disastrous consequences. At present, development of
protective systems is one of the top research priorities.
Preliminary studies are needed to create quick-acting,
reliable and effective protection systems. Blast mitiga-

MATAPA/BE 3./11., YUXPA/IBE M.H.,
BOYOPHUIIIBUJIN H.P., AXBJIEAWAHU U.T.,
TABJIAJIAILIBWIM K., TATUILIBWJINA .,
MAJIBEHULIIBWJIUA 3.

COBEPHIEHCTBOBAHUE METO/10B
3AILMUTBI OT CIYYAUHBIX U
TEPPOPUCTHUYECKHUX B3PbIBOB

AHHOTAIIUS: B Tedenne mociemHero ecs-
tunerus B [opuom uncrturyte uM. 1. Llymykunze mpo-

1., Mataradze E. Wireless device for activation of an un-
derground shock wave absorber. Photonics Applications
in Astronomy, Communications, Industry, and High-En-
ergy Physics Experiments, Vol. 8008, 2011.

24. Chikhradze N., Mataradze E. Physical Model-
ing and Analysis of Shock Wave Impact onto Armored
Vehicles. Proceedings of the 4™ International Conference
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tion systems make use of an energy suppression barrier,
which is activated between the place of explosion and
the area to be protected, to ensure the reduction of ex-
cess pressure generated by a shock wave and the attenu-
ation of fire caused by explosion. Design parameters for
a protective system of a new generation were selected,
based on the findings of the preliminary research carried
out at the Mining Institute. The proposed protective de-
sign contains the following elements: a) a wireless blast
detector, which instantaneously activates the protective
device; b) an absorber, which ensures the discharge of
dispersed water in a tunnel before the arrival of a shock
wave. The proposed system prototype has been tested
in the underground experimental facility of the Min-
ing Institute. Test results were used for determining the
quick-action response capacity, reliability and effective-
ness of the design. The system activates in 22 ms from
the moment of blast and ensures the reduction of excess
pressure generated by a shock wave by 2.5-3 times. The
comparison of the properties of the proposed system and
available designs has shown that the proposed system is
competitive and can be used in coal mines, road tunnels
and other facilities exposed to the threat of explosion.

KEY WORDS: explosion; shock wave; under-
ground structure; protection system.

BOJIMJIMCH HCCIICIOBAHUSI C LENBI0 Pa3paOOTKH HaIeK-
HBIX U 2(PGEKTUBHBIX CHCTEM 3aIUTHI OT aBAPHIHBIX
U TEPPOPUCTUYECKUX B3pPHIBOB. B paszHoe Bpems 3Tu
HCCIIENOBaHUs TToIepKuBaiich Ilporpammoirt HATO
«Hayka pamum mupa m OezomacHoctu» (SPS), don-
JIOM TpakKITaHCKUX HccienoBanmid u paszsutis CHIA
(CRDF), MexayHapoqHbIM LIEHTPOM HayKH 1 TEXHOJIO-
ruii (ISTC) m HamonansaeM HayaHbIM oHIoM [1loTa
Pycrasenu. IIpoekrHble mapamMeTpsl 3alUTHOM CHUCTE-
MBI HOBOTO TIOKOJICHUS OBIIM BHIOPAHBI HA OCHOBE pe-
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3yJIBTaToOB NPEABAPUTENBbHBIX HccienoBanuid. [lpenna-
raeMasi 3allluTHAs] KOHCTPYKIIUSI COJICPIKHT CIIETYIOIINE
3NIEMEHTHI: a) OECIIPOBOAHON JETEKTOpP B3pPbIBA, MIHO-
BEHHO aKTHUBHUPYIOITHNA 3aIUTHOE YCTPOUCTBO, 0) T0-
DIOTHTENb SHEPIUH YIAPHON BOJIHBI, 00€CIICUNBAIOIINHA
CO3JIaHUE 3AIUTHOTO Oapbepa JI0 BCTYIUICHUS YAApHOH
BOJIHBI B 3aIuIaeMoi 30He. [Ipororun npemnaraemoit
CHCTEMBI TPOIIEN UCIBITAHKS B TIOI3EMHOM JKCIIEPH-
MEHTaJIbHOM KoMIuiekce [opHoro mHcTUTyTa. Pesyb-
TaThl UCIIBITAHUN OBLTH MCIIONB30BAHBI JUIS OIpeierie-
HUS OBICTPOAEHCTBHS, HAASKHOCTU U 3PPEKTUBHOCTH

KoHCTpyKImHu. Cuctema cpabarbiBaer 4epe3 22 Mc ¢
MOMEHTA B3pbIBa M 0OECIIEUMBACT CHIDKEHUE N30BITOY-
HOTO JaBjieHus B 2,5-3 pa3a. CpaBHEHHE 110Ka3ao, 4To
Tpe/yiaraemMasi CcTeMa KOHKYPEHTOCTIOCOOHA M MOJKET
OBbITh HMCIOJb30BaHA B YTOJIBHBIX IIAXTax, TPAHCIIOPT-
HBIX TOHHEIAX W JPYTUX OOBEKTaX, MOABEPKEHHBIX
yrpo3e B3phIBa.

K/IFOUEBBIE CJIOBA: B3phIB; ynapHas BOJHA;
II0/136MHOE COOPYXKEHHE; 3aLUTHAS CUCTEMA.
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AHHOTAIIUSA. B cratee paccMmarpuBaeTcs
CBapKa B3pPbIBOM [JBYX Pa3JIMYHbIX METAJUIMYECKUX
IJTACTHH IO BCeW TOBEPXHOCTH KacaHMs1, HE3aBUCUMO OT
pa3Mepa ¥ KOH(UTYpaIn; MOTy9YeHbl MHOTOCIIONHEIE
o0pa3upl IUIOCKOH W HWIMHAPUYECKOH  (HOpMBI,
XAPAKTEPU3YIOIIUECS] BBICOKOM TPOYHOCTBIO  30HBI
cBapku. [IpuBeneHbl (PU3UKO-MEXaHUUECKHIE CBOWCTBA
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U TEXHOJIOTMYECKHE IapaMeTpbl CBAapKU B3PbIBOM;
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CHAGELISHVILI E., GODIBADZE B.,
NAMICHEISHVILI T., DGEBUADZE
A., TUTBERIDZE A., TUTBERIDZE M.

EXPLOSION WELDING OF STEEL SHEETS OF
DIFFERENT HARDNESS

ANNOTATION. The article deals with explosion
welding of two different metal plates over the entire con-
tact surface, regardless of size and configuration; multi-
layer samples of flat and cylindrical shape, characterized
by high strength of the welding zone, were obtained. The
physical and mechanical properties of the transition lay-
er are given; experimental works on explosion welding
of hard and soft metal plates were carried out; 20 pairs of
samples tested; kinematic and technological parameters
of explosion welding were experimentally investigated;
the structures of steel 3 and alloy steel were studied be-
fore and after the explosion.

KEY WORDS: explosion; welding; hardness; mi-
crostructure; welding zone; bimetal.
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NOVELTY IN THE METHOD OF PICRIC ACID
SYNTHESIS

ANNOTATION. The paper concerns the changes
we have made in one of the well-known methods of pic-
ric acid synthesis, as a result of which the practical yield
of these explosives has been significantly increased. In
general, explosives are of great importance in everyday
life. This applies not only to the state of war, but also to
the period of peaceful reconstruction. Picric acid is one
of the most well-known and quite powerfull explosive
substances. In general, the main purpose of our work is

HAJUPAIIBUJIN M. ., AIIIBUJIN T.T.,
TXEJIU3E I'.3.,, BEMHAIIBUJIN I''T.
ABECAI3E H.A.

HOBHU3HA B METOIMKE CUHTE3A
NMUKPUHOBOM KUCJIOTHI

AHHOTAIUSI. B cratbe paccMaTpuBarOTCs W3-
MEHEHUS, KOTOPbIE Mbl BHECIU B OIMH M3 M3BECTHBIX
METOA0B CHHTE3a HHKpHHOBOfI KHUCIIOTBI. BspbmanHe
BEIIECTBA, B MOBCETHEBHOM KU3HU YEIOBEKA, UMEIOT
BeNMUaiiiee 3Ha4eHHe. JTO KacaeTcss HE TOJBKO BO-
€HHOTO MOJIOKEHUS, a TAKXKE MEPUOAa MUPHOM >KHU3HU.
HI/IKpI/IHOBaSI KHUCJI0Ta — OJHA U3 U3BECTHBLIX U JOBOJIb-
HO MOIIHBIX B3pBIBUATHIX BEIECTB. B 00IeM, OCHOB-
Has [1eJTb HaIeH paboThI — ATO TIPEBPAITICHNE TUKPUHO-

3. HecmessnoB A.H., HecmessnoB H.A. Hauwana
opranmueckoit xumrn. K. 11, w3n. ,, Xummsa™, Mocksa,
1970. c. 120-121.

4. 0.3. 06930. ,308JBognmo bsdndsmgdo -

23690 J0d0sdo”, ol 39303 (393-cnmds, mdognalo, 1969.
a3- 509-510.

to synthesize the chemical analogues of picric acid and
to study their explosive ability. To carry out such trans-
formations we need the synthesis and accumulation of
picric acid. Thus, we had to synthesize picric acid using
one of the well-known methods. During the work pro-
cess, as a result of appropriate changes in the reaction
conditions, we have achieved a significant increase of
practical yield of picric acid. The article, which is partly
reviewable, also discusses brief historical information
about picric acid, the disadvantage of its acidic proper-
ties, the mechanism of the nitration process, etc.

KEY WORDS: explosives; picric acid; synthesis;
nitration; methodology.

BOM KHCIIOTBL, B €r0 XUMUYECKUE aHAJIOTH U U3yUYECHUE
B3PBIBHOM CIIOCOOHOCTH MOCHeqHUX. JIJIsl Takux mpe-
BpalLEHUI HaM HYKE€H CUHTE3 U HAKOILIEHUE CaMOM IH-
KPUHOBOU KUCIOTHL. Cl1e0BaTeIbHO, HAM MPUXOAUIOCH
MHOTOKPaTHO CHHTE3UPOBaTh €€ M0 OJHOW M3BECTHOM
Metozuke. B pabodem mporiecce, B pe3ysbrare Hajyie-
JKaIMX U3MEHEHUH PEaKIMOHHBIX YCIIOBUI MbI TIOCTHUT -
JI BHAYUTCIJIBHOI'O YBEJIMYCHUS IMMPAKTHUYCCKOTIO BbIXOa
MMKPUHOBOM KUCJIOTHL. B cTarke, KoTopast 4aCTUYHO HO-
CHUT 0030pHBI XapaKTep, TAKKE PACCMOTPEHBI KPATKUE
HCTOPUYECKUE CBEICHUSI O TMKPUHOBOU KUCIIOTE, IOKA-
3aHa OTpULATEIIbHASI CTOPOHA €€ KUCIOTHBIX CBOWCTB,
U3JIOKEH MEXaHW3M IpoLecca HUTPOBAHUS U T.J.

KJIIOYEBBIE CJIOBA: B3pbIBUaThIC BEIIECTBA;
MIUKPUHOBAS KUCIIOTA; CHHTE3; HUTPAIUS; METOIOIOT M.
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NOZADZE G., PATARAIA D., KOBIDZE
T., MAISURADZE R., TAVLALASHVILI L.,
AKHVLEDIANI G.

GEORGIAN MODERN PARK OF ROPEWAY
AND ANALYSIS OF EUROPEAN SAFETY
EXPERIENCE

ANNOTATION: The report discusses the
development trends of ropeways in the advanced

HO3A/3E I'Y., ITATAPAS A.U., KOBU/3E T.P.,
MAMCYPAJI3E PI., TABJIAJIAIIBIAJIA JLK.,
AXBJIIEJJMAHU I.T.

COBPEMEHHBIH ITAPK KAHATHOT'O
TPAHCITIOPTA I'PY3UU U AHAJIN3
EBPOIIEMCKOI'O ONIBITA BE3OITACHOCTH

AHHOTALIASA: B crarbe paccMarpuBaroTCs
TEHJCHLMN Pa3BUTHA KaHaTHBIX JOPOr B Pa3BUTBIX
WHIyCTpUaNbHBIX cTpaHax EBporsl. CoBpeMeHHOE co-

2. TAIEX Workshop in Tbilisi — 27-28 th May 2019
- b9d06s60b ,,00830869801s gasliaggebse g6 3mmzbomo
bsdsgommgdols mlsg@obo  gfldmmsdeios’ dsbsmado
http://www.mrg.gov.ge/geo/main/index/12

industrial countries of Europe. The current state of the
ropeway park is analyzed on the example of European
countries. The peculiarities of the development of rope
transport in Georgia during the Soviet and independent
existence are given. The focus is on the main challenges
that will affect the implementation process of modern
ropeway transport systems in Georgia.

KEY WORDS: ropeways; euronorms; safety.

CTOSHME TapKa KaHATHBIX JOPOr MPOaHAIU3UPOBAHO
Ha npumepe eBponeickux crpad. [IpuBeaensr ocoben-
HOCTH Pa3BUTHA IPY3UHCKOTO KaHATHOTO TPAHCIIOPTa B
[IEPHOA COBETCKOTO M HE3aBHCHMOIO CYILECTBOBAHMSI.
OcHOBHOE BHHMMaHHE YJEINSETCS OCHOBHBIM MpoOIte-
MaM, KOTOpble OyIyT BIMATH HA BHEAPEHUE COBPEMEH-
HBIX CHCTEM KaHAaTHOTO TpaHcIopTa B I py3un.

K/IFOYEBBIE CJIOBA: xanatHble 1OpOry; €B-
POHOPMBI; OE30MACHOCTb..
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CripaBOYHHK I10 3aIIUTE MOM3EMHBIX METAJUTMYECKIX
coopyxeHuii ot kopposun. Henpa, Jleawnrpam, 1975.
224 c.

JIEJTYAIIBWJINA JI.B., PUTUIIIBUJIA T.P.,
JIEJIYAIIBWJINA I'JI., CTEPSAKOBA C.H.

AHOJIHBIA 3A3EMJIUTEJID,
PABOTAIOIIHNI B OKUCJIMTEJIBHO
-BOCCTAHOBUTEJIBHOM PEKUME

AHHOTAIIUSI: B cratee  TpencTaBICHO
YCTPOMCTBO KaTOHOM 3aIUTHI ITOI3EMHBIX
METAJUTHYECKIX KOMMYHHKAITUH OT AJICKTPOXUMUIECKOM
KOPpPO3WH,  HMMEIOIINA  paboTaroluii  aHOIHBIN
3a3eMIIUTCIIb B OKHCIUTEIHHO-BOCCTAHOBUTEIHLHOM
peXUMe, coiepKalwii TpaHchopMarop W aHOTHBIN
3a3eMJIMTENIb,  CTEPKEHb  DJIEKTpOAa  KOTOPOTO
pacCIONIOKEH BHYTPH KOXKyXa, MPOCTPAHCTBO MEXKIY
KOTOPBIMH M TPYHTOM 3aIllOJTHEHO KOKCOBOW MEJIOUBIO,
OJIMH BBIBOJl BTOPUYHOW OOMOTKHM TpaHC(opmaropa
4yepe3 MU0 CBSI3aH C KaTOTHBIM BBHIBOJIOM IOA3EMHOTO
TpyOOIpOBO/A, APYTOM BBHIBOJ CBsI3aH C KOXKYXOM, a
TpeTuil OOIIHiA BHIBOJ CBSI3aH C AHOIHBIM JICKTPOIOM.

KJIOUYEBBIE CJIOBA:
KOppO3Hsl; KOKCOBasi MEJOYb; MEPEMEHHbIA TOK; JHOX
ANIEKTPOJT; COTPOTHBIICHUE; aMIUIUTY/IA; SJIEKTPOINU3;
o0casiouHas Tpy0a; KaToHbIi BBIBOJ; TpaHc(opmarop.

SJICKTPOXUMUYICCKas

3. Xepomunamswm W.I., Jlemyamsmwm JILB.,
Xerypuanu A.B. YcrpoiictBo karomgnoit 3amuTsl. A.C.
1253173. A1 10.12.84

LELUASHVILI L., RIGISHVILI T.,
LELUASHVILI G., STERYAKOVA S.

ANODE EARTHER WORKING IN OXIDIZING
AND REDUCING MODE

ANNOTATION: The article presents a device
for the cathodic protection of underground metal com-
munications from electrochemical corrosion, which has
a working anode ground electrode in the redox mode,
containing a transformer and an anode ground electrode,
the electrode rod of which is located inside the casing,
the space between which and the soil is filled with coke
breeze, one terminal is secondary the transformer wind-
ing is connected through a diode to the cathode terminal
of the underground pipeline, the other terminal is con-
nected to the casing, and the third common terminal is
connected to the anode electrode.

KEY WORDS: electrochemical corrosion; coke
breeze; alternating current; diode electrode; resistance;
amplitude; electrolysis; casing pipe; cathode outlet;
transformer.
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MAGLAPERIDZE T.

ANALYSIS OF MAJOR CONSTRUCTION
INJURIES AND RISK MANAGEMENT

ANNOTATION. The article discusses the types
of major injuries in the field of construction, highlights
the area and conditions of the most dangerous injuries,
complex safety measures in the field of construction, ex-
amines the very visible dynamics of injury cases because
of beneficial changes in legislation, and evaluates new
regulations.The article practically examines the positive
dynamics of the occurrence of accidents after the legisla-
tive regulations, although the new tightened regulations
record not only serious and fatal accidents, but all cases
regardless of the severity of the injury. It is also notewor-
thy that the significant increase in fines also enlarged the
responsibility of builders.

KEY WORDS: trauma; risk; danger; dangerous
condition; safety; matrix.
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PABMA/BE H.A., KYHUYVJIUSA T.C.,
MAIJIAIIEPU/I3E T.

AHAJIN3 OCHOBHBIX
PACITPOCTPAHEHHbBIX TPABM B
CTPOUTEJIBCTBE U YITPABJIEHUE
PUCKAMU

AHHOTAIIUSA. B crarbe paccMmaTpuBaroTCs
BUJIBI CEPHbE3HBIX TPaBM B C(epe CTPOHUTEIHCTBA, BbI-
JEJISFOTCS. 30HBI M YCJIOBHSL HanOoJIee ONAaCHBIX TPaBM,
KOMIUTCKCHBIE MEpbI 0€30MacHOCTH B chepe CTPOHUTEIb-
CTBa, UCCIIEYeTCs] O4EeHb 3aMeTHAs TMHAMUKA CITydaeB
TpaBM B pe3yJibTare ONaronpusTHHIX M3MEHEHUH B 3a-
KOHO/IaTeNbCTBE, OIICHUBACT HOBBIC NpaBmiia. B crarse
MPAKTUYCCKNU UCCIICAYCTCS IMOJIOKUTEIIbHAA JUHAMUKA
BO3HUKHOBEHHS HECYACTHBIX CITy4aeB MOCIE 3aKOHO-
JAaTCJIbHBIX HOPM, XOTS HOBBIC YKCCTOUCHHLIC ITpaBrjIa
(UKCUPYIOT HE TOJIBKO TSDKEJBIE M CMEpTEIIbHBIC aBa-
pun, HO U BCC CiIy4Yau HE3aBUCUMO OT TSXKECTU TPABMBI.
[TpumeuarenbHO TakKe, 9TO 3HAYUTEITFHOE YBEIIMICHIE
mTpad)oB MOBBICKIIO OTBETCTBEHHOCTH CTPOUTENICH.

K/IIOYEBBIE CJIOBA: TpaBma; puCK;
OIIACHOCTb,  ONACHOE COCTOSIHHE;  OE€30MacHOCTD;
MarpuLa.
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RAZMADZE N., KUNCHULIAT,,
MAGLAFERIDZE T.

IMPACT OF NEW LEGISLATION ON
CONSTRUCTION ON INJURY STATISTICS

ANNOTATION. The article analyzes the statistics
of serious and fatal accidents in the whole world as well
as in Georgia. The role and tasks of the International
Labor Organization to create decent and safe working
conditions are defined in this article. The tables and
diagrams provide quantitative data on severe and fatal
accidents reviewed by geographical area. The statistics
of occupational diseases throughout Georgia, the distri-
bution of occupational diseases under the influence of

PASMA/IBE H.A., KYHUYJ/IUA T.C.,
MAIJIAIIEPU/I3E T.

BJIMSTHUE HOBOI'O 3BAKOHOJATEJIBCTBA
O CTPOUTEJIBCTBE HA CTATUCTHUKY
TPABMATHU3MA

AHHOTAIIUSL. B cratbe aHAIM3UPYyeTCs
CTaTHCTHKA CEPbE3HBIX M CMEPTEIbHBIX aBapHi Kak
B MHpe, Tak U B [ py3un. OmnpeneneHs! ponb U 3a71a4u
MesknyHapoaHOW OpraHu3alMy TpyJa MO CO3IaHHI0
JOCTOMHBIX W 0€30IacHBIX YCJIOBHUH Tpyaa. TaOmuikl
W JUarpaMMbl  TIPENOCTABISAIOT  KOJIMYECTBEHHBIE
JIAaHHBbIE O TSDKENBIX aBAPUSIX M HECUACTHBIX CIIydasix
CO CMEpTEIbHBIM HCXOIOM N0 reorpaduuecKum
peronam.  Tarke — oOCyKHaercsi — CTaTUCTHKA
npodeccHoHanpHbIX  3a0omeBaHnii 1o [pysun,
pacrnpocTpaHeHre Mpo(eCCHOHAIBHBIX 3a00eBaHHI

3. 6. 3sgo386060, 0. gebhsggemo. 3Gmazgliomemo
ss35095980. 383. Bgdbozamo mbogg@lodgdo, mdommo-
Lo, 2005. 77 as.

4. 6. dmgmer0dzomo, a. sG1dady, 8. 693930, b.
€5%03dg, 0. dmgem®0Bdzomo. dOmdol legmnbmgds s

bsgzdnbegdols #gdbogzol bsggndgmagdo gbg¢ag9d03s30.
&adpogneo mbogg®lo@dgo, mdomalio, 2012. 492 as.

physical, chemical and other factors of the past years
are also discussed in this article. Moreover, new social
protection mechanisms are provided, which should take
into account the severity of the work process in the con-
ditions of exposure to harmful and dangerous factors of
the production environment. The article presents recom-
mendations based on the examples of developed coun-
tries in the form of social protection schemes. The article
focuses on the positive impact of new labor legislation
and new safety standards in the construction sector in
Georgia.

KEY WORDS: occupational health and safety;
decent labor; worthy labor; trauma; occupational dis-
eases; statistics of accidents; regulations in construction.

IO/ BO3/IEHCTBHEM (PH3UIECKUX, XUMUIECKUX U APYTUX
(hakTOpOB 32 mocienHue rofpl. Tarke MperyCcMOTPEHBI
HOBBIE MEXaHW3MBl COIMAFHOM 3alllUTHI, KOTOpHIC
JOJDKHBI YYUTBHIBAaTh TSDKECTh Paboyero mporecca B
YCIIOBUSIX BO3/ICHCTBHSI BPEAHBIX U OMTACHBIX (DAKTOPOB
MIPOM3BOJICTBEHHOM cpefpl. B cTathe mnpeacTaBieHsb
pPEKOMEHAINKA Ha TIPAMEpPE Pa3BHUTHIX CTpaH B BHIC
cxeM couuanbHOM 3ammtThl. CTaThs MOCBSIICHA
MOJIOKUTETFHOMY ~ BIIMSIHAIO ~ HOBOTO — TPY/IOBOTO
3aKOHOJIATEIILCTBA M HOBBIX CTaHJAPTOB OE30MacHOCTH
B CTPOWTEIHHOM CEKTOpPE Ha CTATHCTHKY HECYaCTHBIX
CITy4aeB.

KJIOYEBBIE CJIOBA: Oe3omacHblii  Tpyn;
JMOCTOWHBIA TPy, TpPaBMBL, TIpodeccHoHaTEHBIC
3a00JI€BaHMs; CTATUCTUKA HECYACTHBIX  CITy4aes;
MIpaBHJIa B CTPOUTEIIHCTBE.
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OBTAINING A POLYMER MATRIX TO
CREATE BIODEGRADABLE COMPOSITES

ANNOTATION. Synthetic polymers have infil-
trated almost every aspect of the life. the resistance of
synthetic polymers to chemical/biological degradation
has become a serious concern for the environment. This
posed a challenge to modern polymer chemistry for the
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BAHUIIBUJIA AL, IBEPABA /I.T.,
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PA3PABOTKA ITOJIMMEPHOM
MATPUILIBI C HEJIBIO ITOJIYYEHUSA
BUOJAEI'PAJIMPYEMOI'O KOMITIO3UTA

AHHOTAIMSA. B cratbe mpencTaBieHbl HEKO-
TOpBIE PE3YJIBTAaThl UCCIIEOBAHUS CBOWCTB OHonerpa-
JUpyeMol TMoauMepHOi Matpuilbl. CHHTETHUYECKHE
[OJIMMEPHbIE MATEPUaIbl IPOYHO BOILIN IPAKTUIECKH
BO BCE Cepbl KUZHEACATEILHOCTH UesioBeka. CeromHs
YCTOHYMBOCTb 3THX MAarepHajIoB K XUMHUYECKOMY HIIH
OMOJIOTHYECKOMY DPAa3JIOKEHUIO (Jerpajalyn) CuuTa-
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synthesis of degradable polymers (DPs) that will “disap-
pear” after fulfilling functions be it engineering, or other
areas. The market for these eco- friendly materials is ex-
panding rapidly, averaging 20-25 % per year. The study
of the mechanical properties and biodegradation of the
matrix of polymer composites with high mechanical
properties is given in the paper. Studies in this direction
are actively ongoing.

KEY WORDS: polymer composites; biodegrad-
able materials; polymer matrix.

€TCsSl CEphEe3HOM Yrpo30d Uil OKpY:KaloUleld Cpempl,
TIOCKOJIBKY 3arpsi3HseT sxocuctemy. [loatomy Ha co-
BPEMEHHOM 3Tarle pasBUTHS /IS XMMHUU U TEXHOJIOTUH
MIOJIMMEPOB CTaJI0 BAXKHBIM CO3/IaHUE MaTepHasoB, KO-
TOPBIE PA3JIATAIOTCS U MCYE3al0T» MIOCIIE BBITOIHEHUS
BO3JIOXKEHHOU (DYHKIMH, Oy/ib WHXKSHEPHS WM JpyTast
00JIacTh YeJOBEYEeCKOH NesITebHOCTH. MUpOBOW phI-
HOK 9KOJIOTHYECKH YHCTBIX MaTepUaioB CTPEMHUTENHHO
pacret Ha 20-25 % B rox. MccnenoBaHust B 3TOM Ha-
MIPaBJICHUU aKTUBHO BEAYTCS.

KJIFOUEBBIE CJIOBA: nmomumepHbie KOMIIO3HU-
TBI; OMOpa3araeMbple MaTepyallbl; IOJMMEPHAs MaTpH-
na

LI30I JIAR6ISN, Nel1(44), 2021 93



J4MEM3NI - DKOJIOI'UsI - ECOLOGY

S3d9R. LMISM&N, SLMG. 3HMBILMGO 3. JS30MdHSII

3SLEII2OL 1LHZM(M-35353RNRAIBILN LIV IG®AML dSGIMBI BIAMIIIRISOL
B(M303-0)0 I3MRMB3NISH0 SL3IIGIB) RS 3S3RI6S BMGBLI (MHB3S60BIId>BI

‘353 631.574

SEMGSBOS. 6536mdFo gsbboerzmos bsbogergh-
o Fodgbyeresgsbo  ggereoegogo bobdgdol - figvo,
bospsgo, shdmbggBgmo o @ by Beyfloggdo
oocsbgdoo  obgblogBo  3sgadyasbpol  gursggseo
0sbdeggo  3Gepglgdo.  gsdmegoigol  Sywggse  [Fader -
boemo  bmemggsdgdol  [Flgsemdo  blbspmdolbs s  [Fgsemdo
dogBopool  Bgpago ghitho.  Bodegdsy  Byodmiapdly
s6lgdaemo  Goobstiggdol - dsdsggisbs @s g BAgorgesls
3oFadersbadols dBegbBo Gsombol JorBeaBsgammo flg-
ol dsbslbosomgdamgdo, jsthoghol s gsdsdpoptigdgmo jerd-
dobsghols  Bggsgemgbol  sBgsemdo  deggaemo  doobsFiggdols
Gugbols Begedstigmds. [Fordmmeggbomos bodoreaderseggdooro
©3 dsbol gasdsdndsgndamo 3beglgdol gsgemnbs g63-
o, [FscrBeraggbogmos bsdorer- BendSemggdgemo Jerdbiemgglol
Bodogdstsy Botomsool- bospsgol, dsgol s Sabgdco-
go Famgdol 308mgaemggol Gaogagdo, dsordo Berfliogado
Fihongdol  Spdpgarnmds - gsbsfoemgds. 6s8BmIBo  gg-
Boraeyds  godsbgommgdaemos  sdsobdytiydgmo  Jedsebgb-
Bdob getigorgoo Yagegmabsty spsdasbols @ Gerzbogmo
35609980l 39630 emmds By,

133356407 LOGYBIB0:  Fospolgmemo; bodsoe;
359900y Byderfgegds;  Bodkoobsy  fgemgdo;  ssdosbols
X960G09ecds; doeaBugaemgaierzbyds; (G0 ggtergo
Jgerberdogs.

Fosmolignmol dm3mgadals Bgdbmenmgagdol gsbgo-
0560985Lmsb  gmsE gsobsties dobo dm3mggdol dsls3-
Bodgdo, Osbsg Fpegase @or $HIOohmegdty Hygg-
S0l gohgbgs s I3gbsdrgmmo  Laggs@ol gsbswangds
dmgggds. gb 3o Sotsdo 0ff393L msbedsgBols (33emo-
938l s B9 Jdggdsl  sbegbldomdmsegsmag@maby-
3By, bossgol  ©s306d7@gdslimsb  gPmse  swaoeo
343b dofolid3gds s Bgwsdommo  Fymgdol  ©sdo-
6d@ndsls. 83 dobgboor gsdmfggnmo bmosmrgfo s
36966030 3569dmL (33em0mgds BgdemJdgndsl sbrabls
30300303 derlsbemgmdaby. bBocsw Lfmegogl 30-
0sM9ds Brgds  gmbgmodiol  dodomswo dobgbo, dsy.
beaggemols 3g@bgmdoliogals gedmbsrgao Bgdodmeogdo
9080935 dm3mzgdom  bsgdnsbmdsl, brgds Lsldgmo s

94 0LI3OI JIR6ISN, N:1(44), 2021

bsodogaom  Fymgdals  ©sdobdn@ads s g, bdo®
0EgsmAsE  dnfymdamo

dol  Fgdobzgagddoz 3o swaomo o4zl getizagmeo
Labols  matgmgon  bgdmJdgegdsl, dsdobsy 3o, Gmeg-

39800b3939630 Ladsomg-

Loz G0liggdo dabodndsdogs sggsbomo. Lsdfgbscme
3303005090500 J39969d0L  dsasmonby  Mbes  0mdssls,
603 Imd3mggdamo  3md3sbogdals  3slimbolidagdemmdols
Lsgombo xgmabse o6 860l 3sdgstrgdmmo  gemaba-
0396063095030l ©mbgby s o sOgdmdls 3353690
30O 396mbols gbermmgdsby. gl gomstgds s3
dorgmem 3gMomedo dbgemse 3mbBHmeotgdswos gogg-
g3ams Fdorb-
393990 dmlsbeogmds gbs ogmls dsJlodserm@se  ab-

dot0 3000569300 gemzemalifobadoo.

QmAdoGgdnmo M3 bsbol Lsgdasbmds 0ggadgds dsmo
336Lsbemgdols segomols dsbromdms, 83 sJdosbmdom
3990 3gmmo  Bgasgmabs dsor  xs6dMmgmmdsty, sligsg
FobslGser mbos 0yg3bab 0bgm@Batigdnmagdo Lafscdmls
doger  sagadomo  dqdegmdo  mmbolidogdgdols  sdso
{06537 Fglbsdme Lasgztmbggdols FodmBmdol dglstgd
33y Logmmegdols RsdmGmdgzs s bbg.)

ool dnmdmzggdol  asgmagbs  astgdmby  ©sge3-
Bogdamos Ladsmesb dsbol sdmmgdols ©s asms-
d7dsggd0l  LaGeddmm  3Gm(3glgdmsh.  dsborsh  mas
Foboo ool dm3mggdolsl swaomo 43l doforsb
00 MemEgbmdon gnda sbgdals sdmmadsls, Hmdgmo(
@0 $othmtogsl 049308 @8 Fgegase d3gbsdggmo
Loggedols s Bgob Loggatol  asbsgndgdsl offzgsb,
Golo  Bgegase

53561335, 9OmBos, ©Esdmsdzs, Fysmmmopmdado, sligsg
Labmggenm-bsdgn@bgm  bagstammgdols 9gd30690s s

dmyggds  30mIAsgsema3g®egbgdols

303003030 Imbsbrgmdols as@slsbemgds. 30650036
L330dmd3mzgdgmo  Lsgdosbmds oo Msmegbmdon
FTymol Ledgsmagdon  bomeogmegds, dmdmggdomo  Ls-

d7damgdols Fgrgase asdmmsgolnamgdgmo mommbgdo

bgwgdosh dofolidznds s Bgosdatrmem Fymagdda, dg-
Lsdodoloe dsebols aosdndsggdol dndmaa bshgbowsb

35699m 30 bgegds 3dody mommbgdo s Lbzgs Lsdndo
535606d9M93emgd0 (3036000, 306396 G0MgE o dgs-
3900 > Badagdo)-



J4MEM3NI - DKOJIOT'UsI - ECOLOGY

L. L gstogey 0J6ml 3mdmggdomo Lsdndsmgdo

653 Fggbgds 35960l ©3306d7M9dsls, badomdmdmzy-

domo  3Om39bgdom  asdmfggmmo 3590l sdobdygds
07393 OgL3oAsgmErnem  3Omdmgdndls.  xsbdBmgemem-
dobsmzgol 3mBygb306 Lsgg@mbgls Godmsrgqbls ddody
00mbgda, Gmdmgdos boGM3mggbnm ©sdsdabdr@gd-
9e0 Jodo® bogmog®gdsms FmGalss s dsm dsmsgmo
Bodbognemds s mGgsbobddo s 3mdmmsool gbstro
303R60s.  sdgbse, dombgosgse  Lbgswslibgs 4sdfdgbeo
mmbolidogdndols, sdergFagemm Rsdeabstry Fysemdo dsmo
39933938 330b(3 Fsmamos. dsmo scrgdmBo dmbgg-
©col gbs 3o bafemdmgdol  330dmoms ©s  IB3c0l
Loboosgss  dgladmgdgemo.  3dody  gmommbls  dgmdemos
3943651 BrogMsa mBgsbmmo bsgma, Gmdgmoi §y-
3o oo Blbsmdoo bslosmwgds, B3 ssgoegdls
3300 &b90603 [ysemba@gdgnddo dmbzggomols dglsdemag-
demedsls.  dqdegol, sggmdgdols s doffol  sdmmgdol,
BOBL3mOBon grndo  Jsbgdals gopsborzol s Lbgs
Badbognco Lsdndsmgdols O™l Jsg@ols ©sdabdy@agds
Fglsdemgdgmas SEISMEI-
336mo  IBzom s dgedo  bsfomszgdom  dmbrgl.

Bogmozogdols o jhoggmh

©sb06dAg00ls Fystem  asmsdbopsgo  dsbJebgdols  asd-
mbsdermdzas 960, gsblsgnmegdon ©oeo GemEgbe-
dols dB3960 dsbols dbbgMgaol 3Gmgldo Ge®dmodd-
bgds. 83 339580 momgdols Fgmdmgdgmos I 360L

sgaMs, Gmdgmay 33g80Fsl Bgoegl, Beg 3mds 396-
Beabogols  86300gmemdols  gnmboo  @oe  Lasg®mbgls
1360, obobo bgGomBamo Goligol 4398 0dgmazgdash;
396dmebsba®dmoago  3gMomols  4363s3emedsB0didz96-
0sb  Inedogo  3eb@BeJdolslgomBzgdol  @ssgseadols
(bogmogmbo) as6300m561380L  gnmbocm.ogogzy 3Emdergdss
3060l LssdJemBoz Lasg sbggg o6 brgds IB3c0ls
sgaMs.

30630036 G50m6T0 gsbomstngdamoas bmggemals dgn®-
69135, 33dsmgmds, 353 liBbgmds, dg39bsbgmds  sw0emg-
e guesebsmgdos Bsdpobsty Fymols Lolgamsgols
bsc0lbo, gobsosh Imbsbeagmds dsb 0ggbgdls Lsadogs-
(GOME, M3 30613306 3mmolbdmdls ddody mommbgdols
dmb3a068L  Ladfgsgo  boswsgols 369330, Gsombo 3o
0doemolols (s Gs dsOBH™) doGomso  dndds®rsygdy-
03 Lewggemols Ig7@bgmdols 3Gmedidgdom. 3Bedengds
dgdstrgmdls  03530(3,60m3 83 Bgeodmeogdby G-
390 Fadmdmogns. G dggbgds BgdoBmmosty 396-
doe sdmbagman ggdEby sygtom gnd Jsbgdls, dsmo
abBgbloygeo  aestgibgs  oBdmliggg@nmo bsemgdgdom
of393L dson domJodogd s gegdBGmdodon@ sBmsls
s gmesEs®ols bgmdol ©s306dn@gdsls ddody Il -
Sergd00.

85063905 ©835330M9dmm0s:

LI30IMN JIA6ISN, Ne1(44), 2021 95



J4MEM3NI - DKOJIOI'UsI - ECOLOGY

®  Gospsgol s Ji39bs6gnmo bags@ols dgdsbo-
d"‘jﬁ) Qo'agmolsmoﬁ;
®  6ossgol ©sd0bdn@gdslimsb;
® Jofolg3q9ds s Bgosdadgmo Fymadol sdo-
639653550 sb;
[ ] 3&36015 QQ&OGdﬂégboBmQB;
ds00bgmemols  3memodg@rnmo  3mddobsBol  Bgdo-
@mﬁmo%gamjaggaiﬂ) hoojeom “300\)—
bymo, Amdgmoi sbegbl Gmgme bdomgbdol, sligsg

Labegsmagds

6l 3403m3nBszgosl. sd3g B7bJombocgdl 3md3sbos
“93mme30”, Gemdmols 3063060 dmgemgmdss  3s60-
96380 sgemzamo Fymol asdm@ynddzs s as{dgbws.

Badomemmaon@se doomgds b3omgbdals 39d(339r0-
JoemamdotoBols asdmebmdoo. gl 3Gmiglo dmdggemg-
dnmos s Lagomemgdl dmeg@bobszosls.  3strog®owsb

sdmmadamo  b3omgbdols  @sdsemo Bgd(339emdals  Jo-
b6900L  sbsfymdgds brgds (39t 39~ dmzomgdnem swa-
oemsl.  3gdegmddo  Lssdiom  Labmasmgds ,,338030-
Bo” sbegbl egOml Jomgdsl. mgdml ©sdndsggdolisls
(obsfob  @sggbgboemo  Jsbols dsks-g@emzs (351 813
BH™bs)  dmmsglgdmemos dgs®  sbogdo  L3gz0sem s
dmdbagdnm Bom®dsggdsdo, basy brgds dolo dme-
Ty3>  (gosbool  dgsg0m. O™ Fgobemmomls  dgegols
s Bodlogaeo gmadgb@adals asgmbas, a@mgols do®do
sgggboeos 13g0sera@o Ldgmo mmogmomagbol méo
363, B ol 3o Jmmsgligdaemos  agmdgdboemols
Qgbs.  sdgbse, 30M39mm Bgbsdo  dgegols  aogmbzolsls
030 03608988 B3g300emm@ bsgegdo s dadmgy olgg
ool domgdols
3639580 3go30l  Emby  Im{dwgds  gmgge  LssmBo.
03393539801 BsGOmdo Bgewgq6l 65000 9.
36e39b0l 30dabstigmdolsl  mGmdmegds 10-12
% §gomo, 30md gmggen LsscmBo Loliggdsls 9dad)gds
200 @ Ggomo. 83 @OmL (3056000l  JopGmemobon
(o63moddbgds  (0,5-1,2
30l asbgeo  g@sdi0s, M3 dgBy3madls 0dsby, oI

sodojrogbamo  fyseo

3 bgds  sdndsggdols (30300 o,

%) 3oeéeosbools  dg-

Bysdotoesb dqo(303L o0

Bodbogne  3m33mbgbBadls. sdndsggdals gl dgmmeo
9309emsby 05308 (36mdoen  dgmmEgdl o, 3Ge(39-
Lol slitrgemadolsl Lbgs segomby dbswegds sbsgmo
seaomol  qbsgdogobssos Lz
Fymom, omdiss  aeomagdstins, s  dopol  dmbdsérg-
dnemo (ysemo. 3 330ls, sgoemby  gogy GRgds
(399600,0390m0(3 godemgds  Rsodrgsbels  deobstgdo
(3080 Gymon.  Bgdbmemaon@o (3030 0ogse-
alifobgdls 30609M00sb Rsdmbswgbo Fymol dggcmggdsts

PYQIGETS bogds

B3gz00e06  La@rgbsgm  oBBo s dols  bgo@Gee-
0bs300L godom. Lsdfbsme, gmggmmzgol 396 bogds
83 306mdgdols Fgbernmads 5obsblineo oMo memggdols
3990, 2368 3dobs,dmdzgmrgdmmo bae@gbsgm Lolid)gds
(308056 3g@0meBo 396 SOl o090 §ymols
3503033000351 s ©sdabdn@gdnmo Fysmo Bgogds
30603306 d0bstry 3sbOgornmsdo.

3560960l 9gb3emed)s-
(0580 Bgligmasdeg Gsombdo  sGLgdmmogmemgon®o
dgdstrgmds.  dmembolols  Gsombdo  sd0bdyn@gdols
Lol@ggdn®o  gbfegms  wsofyn 1993-94  §engdo-
b s Il ofeMdmgdes  Lbgaslbzs  Lsdmagtmdm

LadGqbodme, 3bmdos

s 3lsdmsgmdem  megsbobaas.  gggms  dsmasbds
Ess@slign®s 20 33 gedamgddo  Gsombols Gosws-
1}08%3(‘) oQaaoéabo Qéhﬁ%gbh.
396dm, a569dml ©s330L  LsdobaligOml  sgsegdom

30l ©3306d7gds

Boe3ds ,,20053”  36Lsbm3EMs  dabstry  3ebGgornEsdo
b3oengbdol  3mb(3968)8(308, BmIgedsz Fgowaobs 286
3a/em, Berglsy ©obsd3980 6m®ds Fgogabl 0.1 dg/em.
Begogem  sgomsls deobsdrg  3ebGOgmgmsls s ds-
Fo3963d0  3806d7Mg8s  slsdzgel 50 @s 100-%964
segdsdgds.  dsgsmoms, 39M0goest  Rsdmbswgd  Fy-
semdo Cd goepqbl 3.8 /e, G5 2000-%960 00
sbsd398%g (0.002 3a/em).

33609M0ls s Jodbbol dodwgdsty BgGodmensty
bogdoem %8380 18 gemgdnbol  3eb30b®sos  smg-
3308 slsdzq0l.

3bGogmo 1

8dodg 3gBsemgdolmb(396B)Ms(30gd0 Brabsty sBOYMMEmsdo

3900960086 Rsdmbawgbo B

LB 360836gmmdgdo, da/e

LaBgeenm Gemonco Bsdmbs@sbo Embgdda

©EEOMEO §monco Cu /n Fe

so4 Cu Zn Fe so4

300 100 000 700 300 700

6000 700 300 700 6000

dabstggdol  dsdsggmsls s 3ebMgornmsl  ©g-

Goergo  ggrogzase  Besgbymos
(?53{]60 d'z]ﬁ)o '2]6033(4)1}0&3(5015 QOQﬁ)maaQOaoM}o ©d
Bsobgobdier  gagmeamagool  gsogeeol  3Gmagbmmols .

%BOOQO(}OB l‘)agg)adQBo—[;amebom (1, 32) 608(’)63@8‘3'

Laodstronggeomls

96 0LI30I JIA6ISN, Ne1(44), 2021

mos  bosesaols s Fymol Lobygdo  (3obstriggdols
13563060, 3obGgornms s bbg.)

33 3300939000 ©E3EAT6OMOS, M BEOIRMOF 360~
9606, sbg3g dolgsb dmigoemgdom, 40 33-by de. -
Bsggesls 383003, 0sd0bdnMgs sFs®dgds dlmagemom



J4MEM3NI - DKOJIOI'UsI - ECOLOGY

doemg@sgogmo  Jigmolimgols domgdmen ddody dg)-
semgdols  alsdggd  aoledmaemgdne  360d3b6gemmdgdls:
b30eng6do—0.007 /e, orgoos — 0.02 g/, goce-
80'330 - 0.0002 86/9\'), ®yaos — 0.001 aa/gm, F)do-
6s - 0.07 3a/em; 3sbgsbmdo — 0.01 3a/em. gL 3603-
369mmdgdo  Ge@dmseyqbgb  gMma3e®  ggembl  smgemols
Lafo@dmadmas.  J390mm, (3bGomBo demggsbogros ddody
ommbgdols  dqd(339ememdgdol  Lopowggdo  3str0gGowsb
©s3mmgd0L gsmgsemaliobgdoo.

338930l dog®  IgLagemomoas 9.5, gmbymo
36093b90mdgdacs 36+ dee. 338s39680 3dody mommbgdols
3639686830900 dols Fg9@mgdsdry d. dbOgormmsls-
036, 83 Bobygddo  3eb(396BEs30900L 3603369 mdgdo
6erdsby  I30698. dmbsr3gdndost  mgsgbsmemoag  Rsbls,
O3 3960960036 (393 nEgosbgdols  39M00s0)  ©sBm-

6900l dobgrogom momnmbms  Fgd339mamds  deobstrols
99330 orsbsmsbmbdon s gsbrbagmase dz06Egds.
bmgogemo gmagdgbdo go (Cd, Pb, Ni, Co) domoasbs
Jergds.
399;300900L  B)begb305  BbsRbgdmmos  sGrogmo-

333b00sb,  3mb(396E 330980l msbrsmsbmdamo

36 Essbmemgdon 3 33-0b 3s6dogby, F9dgmd olobo
33390030 J(306098s. gsbbognnmo gsdBmddoago dsbs-
ol bsggndzge by sgdmdo segabl,Omad ©sdobdn®adols
35Jbodsgrg@o 360d3690mmdgda smobadbgds sGr0gMowsb
3 39 B398 do, orgdze dsmo beddsby dsmsgmo 3603-
369emmd9d0 sabodbgds 40 33 Bqdwga dobstry b®sddoa,
bagsy 0lobo 33563896 bmggemac dsldedols golady-
smgdmenls: bdogngbdo — 54.3-¢96, 35636730 — 43-5964,
ormos — 27-%96, G306s — 23-596.

3bGomo 2
3dody mommbgdal Bgd339memds sbEgmols Gggombols BrabstiggdBo
30367 3013306968900 B9d(339em™Bs, da/ e
=)
c
N Lobyols smgdols zﬁ
| swaommo &3 | Cu cd Zn Pb Co Ni Fe Mn
33
2 &
1 2 3 4 5 6 7 8 9 10 1
1 3560960 gL 3900086 2334.7 21.6 362.7 0.34 33900 3390 1552 71.7
Laggemols doérdo
2 | a93cm3wabstry 1000 1680 10 372 0.5 3.36 0.14 1152 101
65 3306
d. bt
3 {306y Lsdgdols 2200 | 1000 4.78 360 0.44 33900 3390 1092 67
3egbosdey
4 | 0= gBOgoDmed o4y 1740 372|330 | 042 816 | 50
(badgadol Sotrosdot) : ' 3o | 3
5 | 9= gBOgonmaed 3050 | 640 |35 310 | 031 780 | 46
(39%. bl Sofs3om) : : : 4390 | 43R0
d. 353sggMsls
6 s 33bOgommsls 4575 32 0.14 9.84 0.2 33500 3350 9.6 196
Fgbscrosgo
3. 35353903Lonsb
7 (bevgg.  30sbgaols 5075 16 0.04 7.08 0.5 3350 3350 6.4 098
30t8306)
b, 30369006 (3.
8 80(6‘5386)015 Qafj&()g\)ég) 8325 14 JBOQO 6.2 dBQQO dBOQ’O JBQQO 6.16 0.96

LI30I JIAR6ISN, Nel1(44), 2021 97



J4MEM3NI - DKOJIOT'UsI - ECOLOGY

d. d5dsggMeesb
9 | (M38)936Ls s 15825 | 11.6 33900 5.64 3350 | 3380 33500 496 0.84
dergbolils Featrols)

d. 3535390036
10 | (boogg. @sgols 24575 | 8.1 3350 515 33%m0 | 3380 335600 2.4 1
13360046)

3. besdoesb (begs.
11 033560b3307 1 39 31575 | 0.96 3350 0.64 33dmo | 3g8mo 56 60l | 2.36 0.54

Bg9mm)
3. besdoesb (begs.

12 o33 s0bogesh 1 58) 34075 | 0.48 3350 0.3 33%m0 | 3g8mo 56 séols| 1.03 0.52

ab%ogmo 3
BodbognGo monmbadol F99;337mmmds bossgdo
Bodbognto dgdemgdols 999339e0mds, 3g/e

Lobyols smgdols seaoemo - -

N Cu Zn Cd Pb Mn Fe Co Ni Sr Li
oy absdzgbo 100 | 360 |02 | 110|500 |- 40 |20 | 400 |03
30639688309

1 3856900 dermerdo, 3mGols gsbowsb | 9.6 - - 6.6 | 33 - - - - 3.9
336Og0bs @8 bmeg. domodls )

2 Borools JoBbelgol Gsogbgbowss 14.8 33 33 5.8 | 364.5 62.4 3485 | 4.4

3 bog. dsemogoa, 633mGsemo  gobowsh 14.1 - - - 33 - - 123 | - 4.7
3966900, Lsdbg@bomlb dsbenmdmas, ) . ) ) )

4 grembosh 12.2 33 33 33 4.7

5 | 42800l Bydon, Hgosho 2250 | 5687 | 20.6 | 42 | 16875 | 67.5 | 425|120 | 147.4 | 4.8
BgOEMdoEE
3966900, Bogaol bggdols 3030 51.1 - - 33 - - 64.0 | - - 4.0

7 39669m0, 3ol LssdJOmesb 104 - - 37 | 33 - - - 3703 | 4.3
©@gboGdymo. Fgmols

8 A6y 0L J393mm, 490mdBGsmo | 288.6 | 7722 | 84.2 | - 1366.7 | - 578 | - 1089 | 3.1
3945603960 dsbsgmawsb

9 g%‘iﬁ')a?)mo, 399G39600 65393039801 81 ) . ) o ) 503 | - o 02
3966900, amaotefysmdswash ) ) ) ) ) )

10 Jobmomomst 259 33 57.8 2.5
do%ﬁ)amoh 3oggohobga3m¢6, ) ) ) )

11 Joonbols byogs6do 10.4 33 62.4 | 3. 1525 | 4.0

12 | b 3983sbob gaeabijatos 43 228021 |20 [179 |235|270|85 |2200]32
BgOEMdoEE

13 begg. 30sbgmo, bsbbsgosb 437 688.6 | 2.8 1.7 10.4 215 | 315 | 7.5 319.0 | 3.2
begg. gosbgmols dsbememdems ) i ) ) i

14 bodsgmorsh 21.5 92 | 33 33 4.0
33BO9m0ls goeslsbgzggzols

15 | s8megdom, bs®ffgsgo s@bol 37.7 308.6 | 2.7 19 7.3 26.0( 195 | 6.8 171.6 | 3.0
3sBrmdemse

98 0LI30I JIA6ISN, Ne1(44), 2021




J4MEM3NI - DKOJIOI'UsI - ECOLOGY

B30 dmggsbogmo dmbs3g9gd0l dobgogom wosgms,
™3 dobsty obOgmTmsls s 03 Lsbmaegenem-Lsdgn-
691 bossggdals 60339830, Hmdgmos Lsdgsgsss gL
d0bstry  a0dmognbgds, ddady IgBeemgdol Bgd(339mmds
36093bgmmgbae 81390l BmgPmmse ©sledzgd Jmb-
(26EHO3(3090L. 83 dobgbom, dobstry  3eBEOGOI YL
©s 35353960830 (3. 3obOgornmsl dskBo  Rswobgdols
Fqdga)  dgdboemos  (3mizbsemo  mGasbobIgdols bem@3-
30 BOs-a9630m30980bsmz0l galsdmolbo Sote-
d9d0. 2012 Geols sg30mb, 39603s6gm3ds dg(36096903s
33030b  Bgegagde  gedmadzggbgl. 3 Feool  3gBse-
dols Fqdmga, dson 3338 30(39L, Om3 3dody mommbgdom
©800bdMgdmem  bospsgby  dmggsbogmo
d‘ag:@‘aﬁ)a&oe QébnGdﬂﬁ)a&aQ}oo.
bossgoesb s3g9d xod300 goswals.

dergmbolioon  a9@dsbgemo  Boswsadimeby  dodge-
goemodb  39bobaligbo 1999 Fgmb  sabiBg@glims.
ol Jooggmo  gmmaaol, agbaob aemdsdal GBgzom,
0dsgg Foml LodstrmggmmBo Rsdmgows s dmembolo

960 emasbo
3dodg  emoommbgdo

dmobsbmems. Lslimaemm-lsdga@bgm Bosesaols 3o6gqem-
35 Lobyxgdds shggbs, Gmd bosesgo ddody emommbgdom
— B3oggbdoo, orgmooms s 3sedondon
bd@gdmo.

»BOe 313339601 gmboolsash 3 {emasbo 33mgzo-
Loogol Logoder 8030656980l dm3mggdols  Famgasc

08(‘) QGZ)O'

29633690 3936096900 deaembaliols Lerggemgdols domhgd-
do  bomols, dmbBbgymols ©s boswsggdals Lobygdls
0mg06496. Lsg®omysddo, lobxgdo dermboliols Gsombols
111 Vbgeeslbzs 33900086: 29 gsborsh, 49 dels)bosb
©s 33 Bgbomols dsmosb somgl. 3 Femol J9dcng
3096 ggmodl-3960bgligbols gs@emma  IgsbogAmmsc
EsEsligynes— 3dody monmbgdo bospsgowsb 13390
X53300 bsdrgomse gsoswals.

dergmboliols Msombo ddsmo sdabegdoo gsdmathy-
3o 93Msmo  gemadsBols  aedm, gemgbgdl  Lslmogeme-
Ladgm@bgm  Lsgstrgmmagdols dmgms gfggm.

o lodgoge dobstrg dsdsgg@sls Fysenl oggby-
396 Beobstndo  sdobdyMads  dgzoMegslo  mommbgdols
dm3d3cmggdgmo  Lefsddm 3506y moesb®  Brgds.  33-
935 ©3306d7Ma60ls Fgstme Limege s3 Lafamdmls
sbsbgmmadls. ,,d0656g ©3806dMgdmmos  sbemmdwgdaty
mJombs ©s B3oemghdol Lsdsml mos  3560960lgsb.
99(36096980L30301 Bsmgemas, Gmd ©sdabdy@gdnmo Fy-
oo (930l Bgrgas, bospsgo Femgdol 3s6dsgemmds-
Jo 306d7MEgdemes s sBrms 3390 xeg3do ge@sgors™,
— bomgdgsdos  33ema3sdo.

©s00bdMgosl  g3gmebg  dgdee  gmommgsbo
3o liBbgmmo  ogdl. dmembolsdo  dmygsboem oli3sbsbdo
d9(36096983s oo BemEgbmdom  gsdodo  smdes-

Bobgl. 3odondoo  ©sd0bdyMgdol  LawgdmbliB@sgome
993609619835 9JL3960396@ 0 RssBamgl. olidsbsbo dofjols
bod Lbgsslbgs dmbsgggmby smglgl. bsdogyg bs33g-
0bg 3dody  manmbgdals  3mb(39bBGsi0s  Lbgsmslbgs
agm. 3oMggm s dgmeg doffols bsgggmby, awsy bosws-
30 L3oggbdom, mmmooms ©s 3edomdon ogem asxgé-
30, 01356563y IgBo AemEgbmdols sdobdnMgds som-
30bs s gmomgdo RO ©sgz0memeEs. dqbsdg be-
339059 3o oldsbabo Lsg@dbmdese gsdase badmdos
s 3odomdols  Fgdsaabrmdsy bagmgdse  dgomgobs,
3000619 6 36sMR6 653390B. 0Ly 06N Yeo
3033 lie, Lagmsmols gmomgdo s olidsbsbo  g3tie-
3°30060l 439469030 56 gsogogdmes™, bsmzsdas 33-
93530, 396356053 3o Slgo Esd0bIMYMe Boswsg by
bsgPmme  30360dsmgdmes  dmbsgmols dmygsbs. 3dody
00mbgdl  boswsgoEsh  segzomse  dmsbodsggh  Lbgs
3B O003: g9OBMBomo, Smdopmeo, mmdom, bod-
abo, Foffsgs, gn@dgbo, bomo— 3medos, Bmdgmo(
dermbolido dm3gsgm s doge Lsdsdmggmmdo ogory-
3. godomdols s Lbgs ddody mommbygdols Bgdacegab-
mmds boobs o7 debBbgnmBo  gzgmeby dsmsemo
agm 03 sgorgdby, Lawsy boswsao ©sd0bdn®adamo
333s3969m0 06 yg398ms. 03 33mgddo, Lssy  doffs
baggos Fymon o®fy390mes, 3oedondols gdsegabemds
Brogrnmee 3133398  3mb3gbBMs30sl oG smgdsdg-
dors. 36y Lsdstrmnggmaels g olidozol dogdmb s
363 bmgmols dgn@bgmdols bsdobol@Gdml o6 gsshbos
0bggerds300 030l glsbad, ory Gsdegbo Bmbs Lale-
Bm-bsdggebgm 65FsGdo gools gmggm Ggmls dergn-
bolols Msombo@sb ©sbsGhgb LadsdmggmmBo ©s b
0goegds og dmygzsbomo 3GmEnddo. dwabsdy dsdsgg®s
sbemdsbrm Bg@odm®ost Famoffsedo Gedogbygcdy
Bdd3l. 83 M, 3dody @ocmmbgdon ©sd0bd7Ggdy-
o Fgomo dsemsbgd@o omgdgds s gemgmads. dergm-
boligmgdo  dobs®ol 3ol Ladmbgeml  sdemggdgb. 43-
93530 63: 35305, Hd 3dody mocmmbgdols gssBebols
baggOonby sagdmdl Lsgmbmols ddgls s bm@bdog.
sd0bdgMgdmmo Lsgzgools babg@dmoagsm  gsdmygbadols
3990g, ddody  ommbgdo, Gmaméis 1330 S03badbgm,
Fgodmads s@sdosbols mEzs6obddo sgGmzogl. dgsmo,
03000, 96m8— 3o 3r9r93963)960,3060m3008083 M-
33605830 gmggds. sbgag dglsdemgdamos EsgGmzogls
0330b h30bBoG. 43mazol gegaer bzl 3Omedd-
Fo s@dmBgboro  dog@mgmgdgbdgdo — Ldagmagbda, ory-
005 8 godondo 316931030 3b(396B 3000 oligs(s
36 gdmdls  ssdosbols mEzsbobddo. 3Gmdegds  3330b
0436905, Gess
Bogggdols babg@dmogse domgdals Bgmgase, m@asbobddo

3d0dy  mommbgdom  sdabdn@gdmmo

3036099396900 3Memzegds s 1sdod  3mb3ab@Es-

LI30I JIAR6ISN, Nel1(44), 2021 99



J4MEM3NI - DKOJIOI'UsI - ECOLOGY

3osl sofagl. megsbobddo dogemgmadgbBgdols wawo
®30©3bmd00  saGmzgds  domgodomeo  3Gem3gligdols
B335 0f7393L, M8ds(3 dogeo Gogo  JsmmeEnmaono
dmgemgbado Bgodemgds 3sdmofiz0mls, 53330, 33980l
85350393960l mGgsb0bddo 3o 3Gmglgdo  meB™
{60980 30306561gmdL. g@m-gGmo Fgga0,6mdgem s
M3606dd0 ddody ommbgdols sg®mzgds o33, G-
3OmEnonmo  xsb3Omgmmdals Bg33mss.  3smmenm-
20900 35393900, d330M8INdsEMIS—Mg3OMEY (300
X3630mgemmdols (330l gBom-gPmo  Bgrgans.  33mg-
30l dobgegzom, sdobdyMgdamo boswsggdol LErmmase
a9{396@s  Bgmdegdgemos. Bgodemgds 3dody rooembgdols
godbsos  olg, Gmd  I39656993ds  dogPmgmagdgbgdo

Lo 36 8 56m I3069 AemEgbmbdon somgolmb.
2963569mds  3g(360961983s 383 lsgsael dosabgl. 3dody
00™bgdom ©sdabdygd e bossgl @ 3060l gbzbormls
s9®056. gbsboeo 3dody mocmmbgdls boswsgBo shg®gdls,
330Jbocgdl s (39656980 dolo smzgolgdols bl d(s-
06935, 3d0dy monmbgdoo ©sdabdnMadnmo boswsgols
63060l gbgbomom goxg®ads dzoMo 339G, 33-
93900L  bgemddmgsbgels, Sodge  g3gemodl-39606a 1961
dosBbos, Bmd  gg@dghgdo 3dsl Loggms@o  bsdrxgdom
396 3ob{30008056.  33em930ls 0sbsbdse, 306N

e@gbs atdgmmgds s 36m3mgdal aswslbsfiyzad e,
Bobagﬁ%‘otgm O&)G 3(‘)(:7()&06‘36) (30 06)8 36(")6(')806"3(4)
'i‘)magbls 56 OQUML

Q3336

3360350 ,K58)3095m0 33em3 330h39690L,63m3d dsco-
6gmollidomgbd- 3memBaesbsnbo Ladswml bsbsgstreg-

3% sgtmzgamo assbeblbgmo Jsbgdol 9bsedsbamo
dsbs  sBImbaggernmo  s396@ 9800  39Msbgbdmemo  by-
004390900l J393 0dgmazgds @8 ab@BgbbomMse  st0ls
admagodygeo. Lebsgstrimgdo Fotdmawaghab 3sbegmals
doemgMsgonmo Jigmols ©s dsmmsb 3938060 dym-
g0 a6l Fymgdol ddody mommbgdoo  godny-
086900l daget  Ggomml.  gogndgosbgdol  Bamolbols

Fglsdzomgdesm  3oGggmo  3sdsggamo  Hadbmeemgo-

960 Lobols mmbolidogdndols gsbbm®s0qmgdals doybg-
08350 93mEma0nc0  3gobon Gsombols g3mlolggdols
doamdstamds X9 xoea3 sMslabsMmdogmms.  Rsdro-
6oy Gymols 34{d9beols Fgrogase gsties adobs, Gmd
doogds bggos Gadbogado Fgsmo, Gadbogatee s
Badomrememaon@se dglsdmgdgmos gsdmoagmb (3500 37
o ddodg mommbgdo dsmo  Fgdmgmdo  gsdmygbgdals
s GOgemobszools dobboo, Mo opgsmm®o 60ddos
(OO0 93063030 39630056950l s Jdgdo.

0&IHSS IO

1. 6. Bbydosbodzoemo, 3. Jsgmstsdy, 3. dggoemad-
3000, (3. 3uO@Ebsmos. 3dody  momembgdoo  godmdy-
08693 7mo Rsdeabsdy Fymgdols gsfdgbeols B)gdbmene-
200l sdndsggds 99dd@sbmmo dgomeols 3sdmynbgdam.
Lsds®rozggemml Jodomeo guebsemo Ne3, mdogalio,2013.
a3. 41-44.

2. 3. 36059m39,6. geogzmEsdy, . bgoswsdy. dwo-
6oty 3s5dsg9Msls s dols Bgbszewgddo ddodg Bedbo-
3960 mommbgdol  asbsfoemagdol  306mbbmdogegdgdo.
15(?_3)'3 '36)0’)3360, 3(477),0)60@0150, 2010. 33 21-28.

3. 9. B305008dy, 0. dsdsdos, 3. sersTmgs. ds-
63"3(::01} daﬁmgﬁmh 803;336063 (8)85)0@)0)6036015 Goagg—
339%0bs s Fgmgdols  sdobdamgdals bstolbol dogs-
Amdomeemgon@o  Igisligds.  Lsdsrmgagmels  bemggemols

100 LI30I JIA6ISN, Ne1(44), 2021

3gn®bgemdols 393609698508 839093001 dmsddg, Ne20,

4. Zviadadze U., Lominadze 1., Mardashova M.
Quarryingof ore deposits as an accumulation factor of
heavy toxic metals in natural waters and development
of alternate purification methods. Georgian Engineering
News, Ne3, Thilisi, 2004. pp. 144-148.

5. '8 OGQQ"JQQ(}U, Q\) 86)01)0)080, 8 833;3;:)0’8—
gomo, b, {96mdg, . 330603899, 3. Js3m5615d7, 0. dy-

Gmersd30emo. dsbgmemols Lsdsmls 3839 gsG0gernmo
FTymgdals Bmgog@mo  dsbslosmgdgmo, Lsg@msdmeolim

bsdg360900-B)gdbogm®0  3m6539696(300 ,,356198m 08(3-
35 5 dgMsEo asb3005690s°, iy, mdomala, 2010.



J4MEM3NI - DKOJIOI'UsI - ECOLOGY

KABTAPA/I3E M.JL.

HEKOTOPBIE 9KOJIOTHMYECKHUE ACIHHEKTbBI
BO3JIEMCTBUS MAJTHE YJIbCKOI'O TOPHO-
OBOI'ATUTEJIBHOI'O INPEAITIPUSATUA HA
OKPY/KAIOIYIO CPEAY U BJIMAHUE HA
KUBBIE OPTAHU3MbI

AHHOTAIMA: B pabore paccmoTpeHbI
Hen30eKHbIC COIYTCTBYIOIIINE IPOLECCHI
WHTCHCUBHOI'O 3arpsA3HCHUA TOKCHYHBIMH METaJllIaMHU
YKM3HEHHO BaKHOW SKOJIOTMYECKOM CHCTEMBI — BOJA,
T04Ba, aTMOC(EPHBIA BO3MYX U T.J., BRICOKASI CTCTICHB
pacTBOPUMOCTH U MUTPAllMM B BOJE BO3ZHMKAIOIINX B
pe3yabTaTte UCTOIICHHS CYylb(aroB; XapaKTEPUCTHKH
ruAporpaguueckoil CeTh B MpoLEcce 3arpsi3HEHUS

KAVTARADZE M.

SOME ECOLOGICALASPECTS OF MADNEULI
MINING AND PROCESSING ENTERPRISE
EFFECT ON THE ENVIRONMMENT AND
IMPACT ON LIVINGORGANISMS

ABSTRACT: The work deals with inevitable con-
comitant processes of vitally important ecological sys-
tem — water, soil, atmospheric air etc. intensive contami-
nation by toxic metals; high degree of water solubility
and high water migration of sulfates originated due to
depletion; hydrographic network characteristics in the
pollution process of Mashavera and Kazretula rivers ex-

pek Mamasepa wu Kasperyma, CyIIecTBYIOIIHX
Ha MPWICKAIICH TEPPUTOPUHU; COCTOSHUE (hayHbI
peK, TOMaJaloNMX B apeajl BIWSHUS Kapbepa H
oborarureabHOro KomoOuHara. Iloka3zaHo BiIMsIHUE
TOPHOIOOBIBAIOIIETO U TTepepadaThIBAIOIIETO TPOIIECCOB
Ha OKPYXKAIOIIyI Cpeiy, MPEACTaBICHbI PE3YJIBTaThl
WCCTICZIOBAHUIA TIOYB, BO3/yXa M TPUPOJHBIX BOJA Ha
TEPPUTOPHH, TPUIICTAIOIICH K TOPHOIOOBIBAOIIEMY
KOMIUIEKCY. B pabore 3aocTpeHO BHHMaHWE Ha
HETaTUBHOC BOSHCﬁCTBHe 38I‘p$I3H$HOIlII/IX KOMIIOHCHTOB
Ha 3/I0POBbE YEJTIOBEKA H )KUBBIX OPTraHU3MOB.

KJIFOUEBBIE CJIOBA: nojie3HbIe HCKOIaeMEIE,
PYIHHK, BO3JEMCTBUE Ha OKPYKAIOIIyI0  Cpeny,
CTOYHBIC BOJIbI, 37I0POBhE UENIOBEKa, OMopa3sHooOpasue,
LUPKYJISIPHAST S9KOHOMHUKA.

isting at surrounding territory; fauna state of rivers fallen
within the impact area of the quarry and ore-dressing
enterprise. There is shown the influence of ore mining
and processing processes on the environment, and re-
sults of soil, air and natural water study at the territory
adjacent to the ore mining complex are given. The article
pinpoints attention on negative effect of polluting com-
ponents on human and living organisms health.

KEY WORDS: minerals, mine, environmental
impact, waste water, human health, biodiversity, closed-
loop economy.
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BEZHANISHVILI A.

ABOUT TECHNICAL INSPECTION OF MINING
OBIECTS OF GEORGIA

ANNOTATION. Normative documents for defini-
tion the conformity of objects with heightened techni-
cal hazard to the active legislation are considered. Or-
der of accreditation and functioning of inspection body,
succession of object technical inspection are described.

BEKAHUIIIBUJIN A. T.

O TEXHUYECKOM MHCIIEKTUPOBAHUUN
I'OPHBIX OBBEKTOB I'PY3UU

AHHOTAIIUSA. B  pabGore  paccMOTpeHBI
HOPMATHBHBIE  JOKYMEHTbl U1  OIpPEHETCHUs
COOTBETCTBUS OOBLEKTOB C ITOBBIIIEHHON TEXHUYECKON
OIIACHOCTBIO JIeHCTByIOLIEMY 3aKOHOJIATEIIb-
CTBY. Ormcan MOPSAZIOK aKKpeAUTaluu u
(DYyHKIIMOHMPOBAHMS OpraHa MHCIIEKTHPOBAHUSI, TTOPSI-
JIOK  TIOCIICMOBATETIFHOCTH  TIPOBEICHUS —HamOosee
MOBTOPSIIOIIMXCSI ~ HECOOTBETCTBUM,  BBIIBJICHHBIX

309860l Ned12 sagboemgds ,,lsdsgome dmfymdognm-
3980l (Lsdsgodm 3bols, gmbogmmomdol) lsg®mbe
adBSQ‘ao@oGOOB 'Bahobgb (?_3)3,:]60(3-3(4)0 5736;“\00336@01)
398303900 msmdsby™.

4. Logsdmggemml  dmsgtmdols 2013 Gemols 31
©9398860L  Ned50  sggbomgds  3st0gMgdols  7l-
'381501')36 @33606‘360 57869“\00336@01)
338303900 msmdsby™.

0(33(4)0)’5(") 3601}

The most repeated discrepancy of technical inspection in
time of mineral resources mining and quarrying, as well
as problems, dealing with ropeways and nature caves
technical inspection are desoribed.

KEY WORDS: technical regulations; standard;
technical inspection; inspection body; inspection cer-
tificate; discrepancy; accreditation certificate; technical
documentation; mine; ropeway; government resolution;
rescue service.

BO BpEMA TCXHHYCCKOIO HHCHEKTHPOBAHUA  IIPHU
HO6LI‘I€ IOJIC3BHOIO0  HMCKOIIAEMOI'0  IIOA3CMHBIM U
OTKPBITBIM CHOCO6aMI/I, a TaKKC BOIIPOCHI, CBA3aHHBIC
C TCXHUYCCKHUM MHCIICKTUPOBAHUEM KaHATHBIX NOPOI' U
€CTCCTBCHHBIX IICHICP.

KJIFOYEBBIE CJIOBA: TEXHUYCCKUI
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Na, O —1.27 %, K,0 - 2.16 %.
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POPORADZE N, METREVELI R.
BRILI CLAY DEPOSIT

ABSTRACT. This paper presents the results of
a complex research of the clays of the Brili deposit in
the territory of High-mountain Adjara. A detailed study
of clay samples with a polarizing microscope made it
possible to establish the essence of rock-forming and
secondary (accessory) minerals, their sizes, shapes of
grains and crystals, the process of change, the quality
and transformation products, the quality of the bond of
mechanical minerals with the main (binding) mass and a

IHONOPA/IBE H.I.,, METPEBEJIA P. I
BPUWJIBCKOE MECTOPOX/JIEHHUE IJIMH

AHHOTAIMS. B narnHO# paboTe pencTaBIcHbI
PE3yABTaThl KOMIUIEKCHOTO UCCIICOBAHUS IIUH Bpuith-

2. 6. gmgmesdy. Lsgs®oggmemls dobg@smado s
doﬁa&o. (?)3(]605‘360 ‘;:]60336]50—({9)3(5_3)0. 0060;:)0150, 2012.
286 5.

fragment of relic rocks. An X-ray phase analyzer (Dron-
3) was used to determine the essence and amounts of
individual mineral phases of the studied samples, and
an X-ray fluorescence analyzer (XRF3600B) was used
to determine the chemical composition. Their physical
and mechanical properties were also investigated. The
comprehensive studies carried out made it possible to
establish the scope of use of Brily clays.

KEY WORDS: clay; raw materials; deposit;
quartz; ceramics; mineral.

CKOT'O MECTOPOXKJICHHsI Ha TEPPUTOPUMU BBICOKOTOpHOI
Amxapun. JleranpHoe nccienoBaHue 00pasloB INIMH
MOJTAPU3AIMOHHBIM MHKPOCKOIIOM JIaJI0 BO3MOYKHOCTH
YCTaHOBHUTH CYIIHOCTH HOPOA00OpasyoLIuX U BTOPO-
CTENEHHBIX (AKIECCOPHBIX) MHUHEPAJIOB, X pa3Mephbl,
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(OpMBI 3epeH U KPUCTAIIIOB, MPOLIECC U3MEHEHNS], Ka-
YECTBO M MPOIYKTHI MPeoOpa3oBaHmsl, Kau4eCTBO CBI3U
MEXaHUYECKHX MHMHEPAJIOB C OCHOBHOW (CBS3YIOLICH)
Maccoll M CYIIHOCTb OOJIOMKOB DPEJIMKTOBBIX IIOPOZ.
J1s1 ycTaHOBIIEHUS CYIIIHOCTH U KOJIMYECTB OTACIIBHBIX
MHUHEPATBHBIX (ha3 UCCIEAYEMBIX 00pa3IoB, OBUTH HC-
MOJIB30BaHbl peHTreHo(a3oBblid ananmuzarop (Apon-3),
a JUIsl OIIpelleNIeHUss XMMHUUYECKOIO COCTaBa — PEHTre-

Ho(hiryopectieHTHBIH aHam3aTop (XRF3600B). Tak xe
OBUTH WCCIIEMOBAHBI WX (PHBUKO-MEXaHUICCKHUE CBOM-
ctBa. [IpoBeeHHbIC KOMILJICKCHBIC UCCICIOBAHMS JATTH
BO3MO)KHOCTh YCTAHOBUTH C(epy MCIONB30BAHMS TITHH
bpum.

KJIKOUYEBBIE CJIOBA: IJIMHA,
MECTOPOXKICHHUE; KBapIl; KePaMUKa; MUHEPAJL.
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HYDROGEOCHEMICAL PROPERTIES OF
FRESH GROUNDWATER IN THE MUKHRAN
ARTESIAN BASIN

ANNOTATION. The paper deals with hydro-
chemical zonality of the fresh underground waters of
Mukhrani artesian basin. For ground waters two zones

JOUKTAMA/JI3E A K.
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MYXPAHCKOI'O APTE3UAHCKOI'O
BACCEMHA

AHHOTAIIASA. B  pabore  paccMOTpPEHBI
BOIPOCHI THAPOr€OXMMHUUYECKOH 30HATIBHOCTH MTPECHBIX
TO/I3eMHBIX Bl MyXpaHCKOT0 apTe3UaHCKoro baccelina.
B rpyHTOBBIX BOmax BBIAECNCHBI JIBE 30HBI BOXL: | - C
MuHepanmm3armeit 1o 0,5 1/, u 2 - ¢ MuHepanu3anuen
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are defined: 1 - waters with mineralization 0.5g/l, and
2 - waters with mineralization ranging from 0.5 to 1g/1.
Within the pressure water bearing complex three hydro-
chemical zones are present: 1 - waters with mineraliza-
tion 0.5-0.6 g/l, 2 - waters with mineralization up to
0.3g/1, and 3 - waters with mineralization -0.3-0.5 g/1.

KEYWORDS: artesian basin; freshwater; hydro-
geochemical zonality; ground water; pressure water.

0,5-1,0 r/n. B BOIOHOCHOM KOMILTEKCE HAMTOPHBIX BOJ]
BBIJICICHBI 3 THUAPOTCOXUMHUYECKUE 30HBI BOM: 1 - ¢
murepammzarmeit 0,5-0,6 r/n, 2 - ¢ MuHepanm3anuen
0 0,3 r/m u 3 - ¢ muHepamuzanuen 0,3-0,5 1/m.
l'unporeoxmmMudeckass 30HATBHOCTH HAOPHBIX  BOJ
HAXOJWUTCS B TECHOM CBSI3U C BOJOIPOBOIUMOCTBIO
BOJIOHOCHBIX TOPHU30HTOB.

K/IFOUEBBIE CJIOBA: apreznaHckuii 6acceiis;
MpecHass BOJ@; THUAPOr€OXUMHYECKasl 30HAIBHOCTD;
IPYHTOBBIC BOJIbI; HATIOPHBIC BOABL.
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President of the Eurasian Academy of Mining Sciences, Honorary Member of the National Academy
of Kazakhstan, Full Academician Member of: Russian Academy of Mining Sciences, International Acad-
emy of Engineering (Moscow), Ukrainian Academy of Mining Sciences, National Academy of Mining
Sciences of Kazakhstan, National Academy of Engineering Sciences of Kazakhstan

We sincerely congratulate Mr. Nurlan Ryspanov on his anniversary and wish him a long life, health,
personal happiness and success in Scientific, Academic and Public Activities.
We hope that the cooperation with the Mining and Scientific-Technical Society of Georgia, initiated by
Mr. Nurlan Ryspanov, will be productive and full of many useful and desirable results.
Georgian Mining Society
Department of Mining Geology of the Georgian Engineering Academy
G. Tulukidze Mining Institute
Georgian Technical University Faculty of Mining and Geology
Editorial Board of "Mining Journal”

NURLAN RYSPANOV

SHORT BIOGRAPHY

Nurlan Rispanov, after graduating from the Leningrad Institute of Transport, continued his postgradu-
ate study at the Moscow Institute of Water Transport. In 1991, he successfully defended his dissertation The
Bauman Moscow State Technical University and was awarded the degree of Candidate of Technical Sci-
ences.

In 1993, he was appointed as a director of the Scientific-Technical Center “MASHSTROI” of the Na-
tional Engineering Academy of the Republic of Kazakhstan, Pavlodar.

In 1995, he was awarded the title of Academic Advisor of the National Engineering Academy of the
Republic of Kazakhstan for his achievements.

In 1998, Nurlan Ryspanov headed the Department of Transport and Communications Industry of the
region and supervised such large enterprises as follows: aluminum, ferroalloys, tractor, oil refinery, chemical
plants, fuel-energy complex, transport and communication. At his initiative, a nickel-cobalt ore melting was
being carried out for the first time at the Pavlodar Tractor Plant.

In 1999, Nurlan Ryspanov was appointed as a director of the Industry Department of the Ministry of
Energy and Mineral Resources of the Republic of Kazakhstan. Under his leadership, Sectoral programs in
the chemical, mining, metallurgical and nuclear industries were developed and implemented.
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In 2001-2015 Nurlan Rispanov worked at the enterprises of the mining and metallurgical complex of
Kazakhstan. He was in charge of scientific research and construction of a pilot plant for the production by
heap leaching in underground conditions; He carefully studied operating process of the uranium ore leach-
ing, transferred and installed it at “Shalkiya”, the world's largest polymetallic deposit, of which he was
appointed as a director in 2001. The first scientific articles of Nurlan Ryspanov in the field of geotechnol-
ogy were published and he was awarded the title of Corresponding Member of the National Engineering
Academy of the Republic of Kazakhstan.

2004-2005 Nurlan Ryspanov was the director of the “Akdala” uranium mine. Under his leadership,
a full-fledged uranium leaching mine was created, where in 2006, for the first time in the world, 1 million
kg of uranium suboxide-oxide was mined.

In 2008, Nurlan Ryspanov was invited as a chairman of the Committee on Industry of the Ministry
of Industry and New Technologies, where he oversees the mining and metallurgical complex, chemical,
nuclear, machine-building and defense industries.

In 2009, he was transferred to the quasi-state sector as Director of Mining Assets Management of
the National Wealth Fund. Under his leadership, the National Mining Company Tau-Ken Samrukand the
United Chemical Company were established.

In the second half of 2009, Nurlan Ryspanov was appointed as a vice president of the National Atom-
ic Company “Kazatomprom”. Despite the difficult period for the uranium industry in Kazakhstan, under
the leadership of Nurlan Ryspanov, in a year an Agreement on financing current projects was reached with
Japanese financial institutions, experienced specialists were attracted, and technological problems were
resolved. As a result, in 2010 “Kazatoprom” became the world's largest uranium producer.

Nurlan Ryspanov continues to work in the field of scientific and technological progress. Under his
leadership, new technologies for the production of sulfuric acid and conversion of saline water of the Cas-
pian Sea by extracting useful components were developed; The technology of uranium peroxide oxidation
has been introduced; patents have been received and monograph published.

In 2010, Nurlan Ryspanov successfully defended his doctoral dissertation on the topic: "Law of heap
leaching of metals". For this scientific work, the Presidium of the Russian Academy of Natural Sciences
awarded him the Pyotr Kapitsa Medal of Honor.

In 2013, Nurlan Ryspanov was appointed Chairman of the Board of the “Volkovgeologiya JSC”, the
oldest enterprise of the nuclear complex.

In 2012, Nurlan Ryspanov was elected a member of the International Organizing Committee of the
World Mining Congress, and in 2014 - an academician of the International Academy of Engineering
(Moscow).

In 2016, Nurlan Ryspanov initiated the foundation of the Kazakhstan National Academy of Mining
Sciences, the first president of which he was elected.

As a result of international cooperation and his collaboration with foreign scientists in 2018, during
the World Mining Congress in Astana, the Eurasian Academy of Mining Sciences was founded, which
included Belarus, Kazakhstan, Kyrgyzstan, Russia and Uzbekistan, as well as three observers from Ger-
many, Ukraine, Mongolia, Turkey, Poland, Austria, India and other countries of Eurasia. Nurlan Ryspanov
was elected President of the Academy.

Nurlan Ryspanov has published over 60 scientific papers, 1 monograph, 2 textbooks, received 14
patents for inventions.

For successful work, Nurlan Ryspanov was awarded many honorary signs, medals and orders.
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K CBEJAEHHIO ABTOPOB!
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HAYYHBIX CTATEN B )KYPHAJIE
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(Hay4Hble CcTaThU, WHQpOpMAaIMs, peKIamMa H Jp.)
Ha TPY3WHCKOM, PYCCKOM U aHIVIMMCKOM  SI3bIKaX.
Marepuaibl cTaTbil TOKHBI TyOTUKOBATHCS BIIEPBBIC
(xpome 0030pa 3apyOeKHBIX U3IAHHUHN, TyOIMKYEMBIX 110
pexoMeHnanuy Penkomnsernn), mpencTaBisaTh HOBU3HY
1 UMETb TEOPETHUYECKYIO 1 IPAKTUYECKYIO 3HAYMMOCTb.

Marepuan st  OIMyOJMKOBaHUS JOJDKEH OBITh
Harieyaran B ¢opmare A4 depe3 OIMH HHTEpBAIl H
3arcaH Ha ucke CD. JIJis oArOTOBKH CTaThH JOJDKEH
ucrons3oBarbesi TekcToBeli pepakrop Microsoft Word
2007/2010, mpudter: I'py3unckuii — Sylfaen, pazmep
- 12 nr, pyccknii - Times New Roman, pa3mep - 12
T, anriuiickmii - Times New Roman, pazvep — 12 ot
[Tons craTbu: BepxHee — 2 cM; HIXKHEE — 2 CM; JIEBOE — 3
cM; mmpaBoe — 1,5 cm.

Marepuas crarbu JODKCH OBbITh HU3JIOKEH B
CIIETYIOIIEH MOCIIeI0BaTENbHOCTH:

VK — pasmep mpudta 14 nr, PO asropos
3arIaBHBIMA OyKBaMHU, IIPUQT — NOIYKUPHBIN, pazmep
mpu¢Ta — 12 0T, BRIpaBHUBAHKE 110 JIEBOMY KPaIo.

3aro10BoKk 0omKeH ObITh HAOpaH 3amIaBHBIMU
OyKBaMH MOIYKHPHBIM IIpUQTOM (pasmep mpudra —
14 11T) ¥ BBIPAaBHUBAETCSI IO JIEBOMY KPaIo.

K crarbe nomkHa mpuiaratbCsi aHHOTALUs HA
JIBYX $I3bIKAX, OTJMYHBIX OT $I3bIKa, HA KOTOPOM OHA
HaIcaHa. ABTOPBI IOJDKHBI yOCIUTBCSI, YTO AaHHOTALIUS
HaIlMCcaHa JOCTATOYHO TMPOCTHIM U TIOHSTHBIM SI3BIKOM.
AHHOTAUMsl JIOJDKHA Kparko H3jararb IpeaMeT
CTaTbl W OCHOBHBIE COJEpIKaIlMecs B HEW BBIBOJBL
Pexomennyemblii  cpeanuit 00BeM AHHOTALINU
cocranisier 600 meyarHeix 3HakoB. lpudr - Kypcus,
MIOJTYKUPHBIH, BBIPABHUBAHHUE IO LIMPUHE CTPAHHLIBI.
Pazmep mpudra — 12 nt.

KiroueBble cii0Ba (Ha TPY3MHCKOM, PYCCKOM
Y aHIIUICKOM $3bIKaX) — OOs3aTeNbHBl M JAOJKHBI
coaepxkarb 5-10 cioB u cinoBocoueTanuil. Kirouesbie
CJIOBA W CJIOBOCOYETAHMS OTEISIOTCS APYT OT ApyTra
Toukoi ¢ 3amsroi. [IpuBeneHHBIC KIIOUEBBIE CJIOBA
JOJDKHBI TIPEJIETIbHO TOYHO OTPaKaTh MPEIMETHYIO
00J1aCTh UCCIIEIOBAHUSL.

Texer crarbm: Pasmep mpudpra — 12 nr
MEXJIyCTPOUHBII MHTEpBal — OJIMHAPHBIM, KpacHas
crpoka — 1,25 cM. dopmarupoBaHue BbIpAaBHUBAaHHEM
T10 IUPUHE.

®opMyJIbI M MATEMATHYECKHE CHMBOJIBI TOJDKHA
ObITh BbINONIHEHBI B Microsoft Equation.

TaGauupl B TEKCTEe AOJDKHBI OBITH BBIIOJIHCHBI B
penakrope Microsoft Word.

Pucynkn U rpadpuyeckuii MaTrepuall
pa3MmeniaoTcs B paMkax padoudero noss. Jlomyckaercs
ucrons3oBanue pucyHkoB B popmarax JPEG. [oxnumce
TIOJI PUCYHKOM, IPUQT MOTYKHUPHBIH, pamep - 11 T,
BBIPABHUBAHHUE TI0 LIEHTPY, MHTEPBAJI — OJUHAPHBIM,
B KOHIIE Ha3BaHUS PHUCYHKa TOYKA HE CTaBHTCS.
VYoenurech, 4TO BCE 2NEMEHTHl PHCYHKA YKa3aHbl B
HOJAPUCYHOUHON HAIIHUCH.

Chnucoxk JmMTepaTrypbl pa3MellaeTcss B KOHIE
crarbr. Pa3zmep mipudra 12 nr, dopmarupoBanue
BBIPABHUBAHUEM I10 IIMPUHE CTPAHULIBL.

damuims ¥ THAIMATBL aBTOPA/aBTOPOB, Ha3BaHUE,
BBIXO/JIHBIE IaHHBIE, BKIIIOYAs Ha3BaHUE U3/aTebCTBA.

IIpumeps! odopmiieHHs CIIUCKA JTUTEPATYPBI:
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FOR AUTHORS!

REQUIREMENTS FOR PREPARATION AND SUBMISSION SCIENTIFIC ARTICLES IN THE
JOURNAL

The Mining Journal publishes materials (scientific
articles, information, advertising, etc.) in Georgian, Rus-
sian, and English. The materials of the article should be
published for the first time (except for a review of for-
eign publications published on the recommendation of
the Editorial Board), represent novelty and have theo-
retical and practical significance.

Material for publication must be printed in A4
format, line spacing - 1 and recorded on a CD. To pre-
pare the article, the Microsoft Word 2007/2010 Text
Editor, fonts: for Georgian - Sylfaen, font size -12 pt,
Russian - Times New Roman, 12 pt, English - Times
New Roman, 12 pt should be used. Page margins: up,
down - 2 cm; left - 3 cm; right - 1.5 cm.

The material of the manuscript should be pre-
sented as follows:

UDC - font size 14 pt, authors’ full name in all up-
per case letters, 12 pt bold, left align.

The title should be taped in all upper case letters, 14
pt bold, and left align.

Annotation should be attached to the article in two
languages other than the language in which it is written.
Authors need to ensure that Annotation are easily read-
able and understandable to a broad readership. The ab-
stract should accurately reflect the content of the article,
contain 600 characters at the average; font - italic, bold,
12 pt; justified.

Keywords (in Georgian, Russian and English) are
required and should be between 5-10 words. Keywords
are separated by semicolon. The given keywords should
accurately reflect the topical area of the study.

Text of the article: Font size - 12 pt, line spacing -
single, paragraph indent - 1.25 cm, justified.
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Use the Equation editor for formulas and math-
ematical symbols.

For tables in the text use the Microsoft Word editor.

Figures and graphical material are placed within
the working field. Figures must be presented in JPG
format. Each figure should include a caption in bold,
size - 11 pt, centered, single spacing, no dot is placed at
the end of the caption. Please, make sure to identify all
elements found in the figure in the caption.

References follow the text in a separate section
headed “REFERENCES.”, the font size - 12pt, justified.
Surname and initials of the author / authors, name, im-
print, including the name of the publisher.

A few examples follow below:

REFERENCES

1. . (806)0’60@‘530. 1}0606)086)(") @)3;]60’)@(\')30‘35)0
3093emglol  ds6Jsbgdols  asdmbsdmendzol  dsgby  bog-
sb38. 7bsdoer gm@bsemo”, Nel(42), omdogmolio, 2019. g3.
143-149.

2. Pitterson, K.E. The Early History of Circular
Sliding Surfaces. Géotechnique, Vol. 5, 1955. pp. 275-
296.

3. EmenpsnoBa E.Il. OcHOBHBIE 3aKOHOMEPHOCTH
omnon3HeBbIX npoueccoB. Heapa, Mocksa, 1972. 310 c.

The materials presented are accompanied by data
on the author(s) - affiliation, position, academic degree
and title, home or business address, phone, E-mail.

All articles must be reviewed (scientific and tech-
nical).






