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RMG - for Sustainable Development

Rich Metals Group’s (RMG) companies - RMG Copper, RMG Gold, and RMG Auramine, as well
as Caucasian Mining Group - have been involved in mining activities in the Bolnisi, Dmanisi and
Tetritskaro regions of Georgia since 2012. Being one of the largest mining enterprises in Geor-
gia and the South Caucasus region, RMG specializes in the surface and underground extraction
and processing of copper, gold and polymetal-containing ores. The processed materials are later
transformed into polymetallic concentrate and gold dore alloy. Since 2012, RMG’s management
has consistently demonstrated a commitment to long-term success over short-term gains, a princi-
ple evident in their daily operations. Company’s business relies on the Sustainable Development
principles, which entails the rational extraction of the natural resources, as well as the sustainable
development of the region where the company operates. By its Corporate Social Responsibility
programs, the company has built the long-term relationships with the local community, and helps
them solve their challenges and problems in their everyday life and to enhance their quality of life.
Company’s employees play an essential role in the process of attaining the objectives. The com-
pany centers its personnel policy on the principles of respect and fairness, ensuring career growth
opportunities for each employee, consistent with their own potential and passion. RMG’s mission
is to support country’s economic sustainability, and aims at operating with high social responsibil-
ity, uniting the care for the environment, individuals and communities, and the national economic
development. In 2022, RMG joined the United Nations Global Compact Georgia Network and
publicly confirmed its will and commitment to run its operations in line with the Ten Principles
of the UN Global Compact and the UN Sustainable Development Goals. The role of the em-
ployees, partners and stakeholder engagement was significant during this decision, as they shared
responsibilities together with RMG and joined the company in its sustainability journey.

RMG prioritizes the following Sustainable Development Goals (SDGs):

SDG #3 - GOOD HEALTH AND WELL-BEING —raising awareness about the healthy lifestyle
in the country and especially in the region, and supporting entry-level people in sports, as well as
professional sportsmen.

SDG #4 - QUALITY EDUCATION - supporting successful students across Georgia, organizing
non-formal and extracurricular education projects, and providing scholarships for high-perform-
ing students.

SDG #5 - GENDER EQUALITY - ensuring women engagement during the decision-making
process, encouraging women working in the mining industry through different events (initiatives).

SDGs #6 / #13 / #15 relate to the Environmental topics, namely - CLEAN WATER AND SANI-
TATION, CLIMATE ACTION and LIFE ON LAND, which include, but is not limited to:

v" Reusing of water, generated from mineral extraction and production processes in a closed
technological cycle;

Monitoring of the surface and groundwaters;
Supporting the community access to clean water;

Supporting the dialogue about the climate change within the heavy industry sector;

D N N NN

Gradual implementation of renewable energy sources;
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v" Supporting the forest restoration-cultivation works;
v Mitigating actions for reducing the environmental impact, especially on flora and fauna;

v" Reducing environmental harm through compensative activities, and/or reimbursing the le-
gally defined compensation fees if the first is impossible.

SDG #8 - DECENT WORK AND ECONOMIC GROWTH - prioritizing the safe working en-
vironment, offering decent working conditions and protecting workers’ health and life. Together
with this, supporting local small enterpreneurs who are not directly linked to the business, to help
their economic strengthening.

SDG #9 - INDUSTRY, INNOVATION AND INFRASTRUCTURE - Implementing innovations
in the mining industry, updating production technologies and equipment. Additionally, company’s
commitment also includes executing different infrastructural projects in the operating region.

SDG #11 - SUSTAINABLE CITIES AND COMMUNITIES - protecting the sites of cultural
heritage, supporting their rehabilitation and post-processes.

SDG #12 - RESPONSIBLE CONSUMPTION AND PRODUCTION — minimizing negative
impact on environment by adopting the new technologies, such are installing the collector-tools to
reduce dust emissions, responsible waste management, and reusing in the practice.

SDG #17 - PARTNERSHIPS FOR THE GOALS - establishing open and transparent communi-
cation with interested stakeholders, including local community, media and the non-governmental
organizations with being present on effective communication platforms and channels.

By adhering to the international principles of sustainable business-doing, RMG has reaffirmed the
absolute necessity of conscientious resource extraction, minimizing environmental impact, and
prioritizing community welfare, and has committed to make the Corporate Sustainability as the
cornerstone of the company. To address new challenges, company has implemented and published
its new Corporate Sustainability Document at the beginning of 2024; the document is based on
corporate values and principles and outline 9 priority areas, goals set, and necessary activities and
action plans for achieving these objectives.
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WINE BOLNISI ASSOCIATION

RMG continues to support the Wine Bolnisi Association, for the fifth consecutive year. Since the
official start of cooperation between RMG, the winemakers’ association, and Bolnisi Municipality,
the company actively supported the development of Bolnisi winemaking, economic empowerment
of small entrepreneurs, and preservation of cultural traditions.

Wine Bolnisi Association is a union of small entrepreneurs, who manage their family wine cellars.
Established in 2018, the association aims to develop Bolnisi winemaking by introducing and sell-
ing their PDO (Protected Designation of Origin) wines in Georgia and abroad.

RMG promotes Bolnisi wines and plays a big role in strengthening economic activities: the com-
pany helps winegrowers and winemakers from Bolnisi in the processes of soil research and wine
laboratory tests, ensures their participation in local and international wine events, provides profes-
sional training opportunities, runs media and marketing support for the association, and more. In
2023, along with the other planned activities, two major projects were successfully carried out: the
company hosted the Bolnisi PDO Wine Festival and opened the Georgian-German Wine House in
Bolnisi.

Jmdymmadab 8afabn
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GEORGIAN-GERMAN WINE HOUSE

The Georgian-Gelrman Wine House was solemnly opened in June 17". At the Bolnisi PDO Wine
Festival and represents one of the company’s long-term corporate responsibility projects.

The house built in the Swabian-Georgia style dates back to 1915. It belonged to Immanuel Walker
— one of the founders of Bolnisi’s 20"-century winemakers’ association, called Union. To contin-
ue the long-standing connection between Bolnisi’s German history and wine, RMG purchased a
house located in Bolnisi’s old German district in 2021 and led the restoration-rehabilitation project
with expert support of the Union of German Cultural Heritage Preservation in the South Caucasus.

The house is multi-functional — wine-lovers are welcomed with local wines and snacks, and are
guided to her the story of the house; The space also allows hosting a variety of exhibitions, recep-
tions, and small conferences.

Currently, the Georgian-German wine house serves 56 Bolnisi wines from 21 wineries available
for tasting and purchase
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FENCING

As the general sponsor of Georgian fencer Sandro Bazadze, the company proudly celebrates his
remarkable achievements on the international stage. According to the latest ranking by the Interna-
tional Fencing Federation (FIE), Sandro Bazadze holds the status of the World’s #1 Sword Fencer,
after his 2023 Tunis Grand Prix award. In 2023 Sandro Bazadze participated in 9 international
tournaments and returned with medals from all of them. Among them:

e World Cup - Madrid, Spain

e European Championship - Plovdiv, Bulgaria

e European Games - Krakow, Poland

e World Cup - Budapest, Hungary

e World Cup — Padova, Italy

“When you become a sportsman, you must be ready for ev-
erything - you will lose many times, your victory might be taken
away, you may even forget your goal, but you must come back,

and win!”

Sandro Bazadze
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RUGBY

Since 2019 RMG has been the General Sponsor for the rugby club Kochebi. Bolnisi’s club competes
among the prestigious Big Ten and consistently maintains its position within the top five clubs. Kochebi
concluded the 2022-2023 season in an impressive 4th place, achieving 32 scores. In 2023, RMG con-

tinued its steadfast support for the broadcasting of the Georgian National Rugby Union Team’s Official
Matches on Imedi TV.

- R .
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SCHOLARSHIP PROGRAM

The Scholarship Program is one of RMG’s student projects, aiming at attracting motivated young
people in the mining and geological field. Students of Georgian Technical University (GTU), coming
from 5 different faculties of Mining and Geology, Energetics, Chemical Technologies and Metallurgy,
Transport Systems and Mechanical Engineering, Informatics, and Management Systems are invited to
participate in the scholarship competition. In 2023, 25 GTU students received a one-year scholarship
from the company.

“I won a scholarship and it gives me more motivation to grow in my profession. You will
rarely meet women in this field, and I want all girls who are considering enrolling in the mining
and geological faculty and have not made the decision yet, to boldly go for it”

Ana Katamidze, RMG's Scholarship holder
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DIDGORELI

In 2023, the history competition Didgoreli was held in Bolnisi, Tetritskaro, Marneuli, and Gardabani
municipalities. Didgoreli is a history competition for high-school students. The project started 5 years
ago and since then, the company grants a 6-month scholarship to the winners. The project initially began
in Kvemo Kartli municipalities and has since expanded, uniting approximately 2000 students from 244
schools across Georgia. This year, the awarding ceremony of two seasons of Didgoreli was symbolically
held at the Georgian-German Wine House.

-3 “In 2019, we initiated the first and one of the very important projects in the Georgian edu- lp
cational circle, called Didgoreli. This project aims at promoting history and Georgian literature
among high school students. Annually, Didgoreli scale is expanding thanks not only to our and
students’ efforts but also to the involvement of their parents, teachers, and the project sponsors.

We are looking forward to bringing together youth from across the entire country through this
‘th project” ]

Levan Zhvania, Project Author
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PITARETI - SPECIAL COLLECTION

With the initiative of the Movement for Cultural Heritage and the support of RMG, the special collection
Pitareti was published. The first volume of Pitareti covers the cultural aspects and history of the 13th-cen-
tury monastery complex in Tetritskaro, and the second part is devoted to the 17th-century gospel of the
monastery. The original of the gospel is kept in the National Center of Manuscripts, while the miniatures
are also presented in the two-volume set. The two-volume set Pitareti is available to the public in the
National Parliament Library of Georgia, museums, and Pitareti’s Virgin Mary monastery.
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KHULUTI CASTLE REHABILITATION

In 2023, the works of the Khuluti Castle restoration-conservation project were successfully completed.
The Khuluti Castle project is one out of many that the company implements within the cultural heritage
support program. The rehabilitation works of the Khuluti fortress started in 2021 and were executed with
RMG?s full financial support. The works and the progress of the process were monitored by the project

initiator organization Movement for Cultural Heritage.
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SPEND YOUR SUMMER IN GEORGIA

To support the work-life balance and promote the country’s domestic tourism, RMG runs the Spend Your
Summer in Georgia project since 2019 and sponsors a vacation for the employees at the seaside resort
of Ureki. Until now, more than 2300 people (employees and their family members) have benefited from
this project. To encourage acceptance and an inclusive environment, our colleagues with large families
and families with members of special needs participate in the project every year. In 2023, from June to

August, 52 families spent their summer holidays in Ureki.
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MINER’S DAY

December 17, is traditionally celebrated in the company. In 2023, the company celebrated the professional

day on a large scale and awarded the Miners of the Year in Tbilisi Philharmonic Concert Hall.

MIKHEIL CHOKHONELIDZE — CHIEF GEOLOGIST OF THE CAUCASUS MINING GROUP
MARINE SANIKIDZE — MINERALOGY GROUP MANAGER

ANZOR KIPAROIDZE — EXCAVATOR OPERATOR

NANA SABIASHVILI — DISPATCH DEPARTMENT MANAGER

GIVI AVKOPASHVILI — MINING TRUCK DRIVER

ILIA KURDADZE — MATERIAL PLANNING AND MONITORING SPECIALIST

ZHAMBYL TAZHIGULOV — MINE FASTENER OF RMG AURAMINE

YV VYV VY VYV

These individuals have been faithfully serving the Georgian mining business for 40-50 years, and we are
honoured that we have the opportunity to express our gratitude to them in this way.

The awarding ceremony was followed by Nikoloz Rachveli’s famous project called Cinema Music Master-

pieces, conducted together with the Georgian National Symphony Orchestra and invited soloists
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SPORTS CIRCLES

RMG remains committed to promoting healthy lifestyle among children and adolescents, by supporting
various sports circles in the region. Hundreds of young people in Bolnisi and Dmanisi engage in dif-
ferent sports activities, corresponding to their interests, such as freestyle wrestling, football, rugby, arm

wrestling, mixed martial arts, and chess.
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ART CIRCLES

Along with supporting professional artists, RMG supports the involvement of local youth — children
and adolescents in extracurricular activities. The company annually sponsors regional dance ensembles,
music, and drawing circles, providing opportunities for more than 700 young people to study for free

annually.

“Since 2014, RMG has been a sponsor of the choreographic ensemble Martve. Over this
time, the ensemble has obtained numerous awards, thanks to the company’s support. RMG’s
sponsorship ensures that all children have the opportunity to study Georgian folk dances for

free in the studio, and so far, many children have become members of this extended family”

Mari Tatishvili, Choreographer

LIAOIT JIR6IFN, Nill47), 2024 23



BeME0sEM©Eo MM560B5309d0L bSO F Mo
SOCTAL ORGANIZATIONS SUPPORT

36535¢0x9gM™M36905 s 308gdEMdS

965350R9MM36905, ©0oMmds goblibgeggdmewrols dods®mo s gddsmos, B39bL EbmzMgdsls ™y
MmO560b530Mw 3MWEGHMMSdo 3Mbs3gbEGHMO 8603369wMdOLsS. F0TMIOWMDS IWIOOMS©
50LObgds  PoMgdMbY, F9MT9IMIYMABIILs S TN 0sbsE  BobMYsMYdsBY. 063w bomeo
3MEGHOHOL foboolgds goozol bsfowos s dgbodsdolo, 1dbodzbgermazsbglo, dmGow®
@5 35bbolidagdemdol  FMowrdo. a3xgMs, MM Lomsbsm  doserolbdgzol  306MH™dgddo
3939900 {3000 §930396Mmm Mobsliim®mmdol, LsdsGmNE0sbMmdol s Moo bemEosw OO
90 M3oMgMmd0l  F9dgdolsR35M0©  Jodxmdglgdsdo. 2023 fgwl 53 FJodsOHMMEgdOom
LM E05EYOHO LEPoMIM 8505 g6, MOYIBOBOE0Y ,30M39¢ BsBOKMIB* s SLMEosEs ,SOS
0539305 LRI MS6* 30MBSTIO M. 0505 gl “ 4960 oBLS 3NN BsFOMHMYGdJdOL
9Jmbg 306900 5M05b LI MWgdo, BMIgwmsg B3z9bo MsbsddIOMIgdolmzol 500-0
60350 BobJo®o 0530560 bgwom ssdboal. F9aMHMm390o  msbbgdo ymbols
BobEGOMIoL dJmbg d53d3900L5 O BMDHIMEPYIOOLMZOL  2963530005M90gw0  3OHMYMBOOL
994965l 9mbdo®s, LoBMIM9gdo 30 B39BL 39ROl LBoMZSTIOEGHMO POWIZYZ0M. 300390
Bodox ol 30mgdBHo gbgdms bsds3d3M L3MMEGHOL s 3ME0bs®ool Mol T9ddbsl s 53 yboom,
39bLO3MPMGOMo  BoFoMHMdgdol dJmbg  853d3900LMZ0L  SMIBMEOTSW OO F5BIMWGdOL
593H03mdgd0L 45bbMEME09WgdsL. ,SOS 853d3ms LG ol 3MMdEob Bty gddo HBwYAOEIO
3OBYIMEO OOL 39bGHMOL 096973030sMBs 353039005 F9IWgL 830560 Bogsbdsbsmegdem
3™boL s MBsmGOOL gogdxmdgLlgds. oL 396@®0 6-18 {erol LeMEOsW VM WYY (339X0,
LoEMH0d9d0I3bM3MO0053d3900LM30L ) HBOMB3gYMBL FIMISL 59930 YOI BsFOMHMYOJODY
5 3020bsBY, M3 MHBOHMB3gWYmBL, H®MmI 153050 04658 50O IO 35383980L MK sbgdOLYSD
536905 LOPWIMOBOL O B33 (330 FMBHOZ00m.

24 LJIIOI JIRb6ISN, Nil(47) 2024



DIVERSITY AND INCLUSION

Diversity, openness, and empathy are fundamental to our personal lives and organizational culture. We
firmly believe that acceptance and an inclusive mindset have a positive impact on our environment, the
people around us, and society as a whole. Encouraging an inclusive culture is part of ethics and therefore,
very important in moral and responsibility aspects. We believe that with proper efforts, we all can con-
tribute to equality, justice, and the improvement of the hard-social situation as much as possible. In this
direction, we cooperated with the social enterprise Babale, the organization First Step and the association
SOS Children’s Village in 2023.The Babale team employs people with special needs. These people made
about 500 unique gifts for our employees with their own hands. The revenues were directed to create de-
velopmental programs for children and adolescents with Down syndrome, while the heartfelt gifts were
handed to our colleagues on International Women’s Day, March 8th. The First Step project was about
creating a children’s sports and cooking circle and, in this way, implementing non-formal education
activities for children with special needs. Within the framework of the SOS Children’s Village project,
the beneficiary children of the day center in Zugdidi were able to improve their educational knowledge
and skills. The daycare center provides vulnerable children aged 6-18 living in poverty with access to
the essential needs and knowledge to ensure that children are prevented from being separated from their
families on the grounds of poverty and child protection.
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PARTNERSHIP FORUM

RMG participated in the Partnership Fair, an event initiated by the UN Global Compact Network Geor-
gia. Partnership Fair is organized in terms of USAID/Georgia’s Civil Society Engagement Program. The
event aims at introducing civil society organizations to the private sector. Like in the previous year’s
Partnership Fair event, RMG supported 2 civic projects, granting organizations Union FREYA and Tech-

Gogo the donations to carry out their good projects regarding Women Empowerment.
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LEVAN JAPARIDZE

SERVICEABILITY LIMIT STATES OF UNDERGROUND STRUCTURES
Abstract of the monograph published by Springer Nature Switzerland AG

The main topic of this book is the calculation of underground structures at the limit states
of serviceability. It considers the main schemes typical for underground structures for various
purposes, gives the corresponding mathematical models describing the main geo-mechanical and
technological factors in the construction and operation of extended excavations.

LIOIT JIR6ITN, Nell47), 2024 29



03MKRMd0d - GEOLOGY

https://doi.org/10.36073/1512-407X/2024-30-34

3575 b30Msdg

Lsgommzgaml Hgeognol InOmBMBEMWIEGHOHKYmo 56seobo

36md530s.  bsgs®omgganmls  Ggemognol  dmGRmbAGAIGGmmo  sbsgrobols

Jdogss d9goagbocros AIIdH™bozmHo  G®393960L  Ugdgds, Gmdgmols  F9Fds60Hgds
3b3mbeyeo  sbsgrgdol  Tgbfsgeromss  3sdystgdeemo. (393900 ULfmGbsbmzbgdo

36056 @5 MBIy mbserry®-0osgmbsareyto bolbdgdol dsgl J0b60sb. Ugods gsbdstrdHsgl
06s35¢m 8902¢mm30rH0 UAGFHIG0L BrtR0emmgosl, 89eemmgon®o [Fskdcbsgdbgdol
350cU53em9g8L s bsbistrggdemer bs8sbgdol gsbansggdols msgoligdryrgdgol.

bs33560m boBdYy3960: 63935 LAGIANGs; bsmGo; dmdGRmemmgos; GgemogRo;
8¢m30; bsdsqoen.

©9395%96¢)0: 290MMmP00L OMJEHMOO0, S, M35¢FMHJodol Lsb. dobgMsw Mo
By gmwol 35335600L 0BLEHOEHWEOL MgaOMbMo FgmeEIMaO0Ls s 35O EH0MYdOL
15893609MM-330930m0 A56gMmBogdoL bgeddwgsbgeo b. Log®Msdy.

49w009530L INORMLE IGO0 56500BO BoMmME godmognbgds 3Grmabmbyyen-
39BHomygbMmo 33093900L bbgoolbgs LEgHmaddo (0. gmeBsblizens, 3. d5L306s s
1bgo). I9M©O oGO0 459Mm0Yygbgds J5bgMw gmemy0sdos, 59530 ol gHTs0r9d06
39000l EMRYO0: HIJH™b0Zs, 39BObo3s, bgMBIIHMbo3s s LAHOYIGVOYo
39mIMORME@MY0s, OHMIgdog 983969996 Mgwogxnol s bgm@gd@mbozol dFowOm
393006 535 099 08 BHIOOGHMMOOL 29MMYOMH 530U90)MOJOMB - o3doEH0BIM
5 LoEEMIME 539099 9dsLMSB. bbb MHMTo 2gMIMOBMEIMAOME  33¢0g390L
Y2900 dL 539096 gdofiol oliEsb30MO s 3MLIMBOO 33¢0g39d0L sboEgdo

(0. 3530, 5. $939%930, 5. 30939930 s bbg.). 50b0dbmEo Fgmm®o oblo3MMOHYdME
9600369035 0dgbl  MmMMaabme  LBEGHOMIEGHMOdTdo, MMIwgdos  HoMmdm0dz90056

39mB0b63obmMo  49630m0M9d0L  dmerm  BES©09ddo, 6 F9dEH™mbmasydoEmeo
54303053008 dMEMm EOML. 33093990l F9IPe® FodMoymas bbgs s Lbgs Labols
LAHOMIEHMOYd0, Tom  JmOoL  obgsdgb@gdo, WMHIMWo MEP393900, OHMIEYGOO3
3608369396 abBo®gdL o306  LAONIGNONW-99H™IboNG 33390l (3.
93930013500, 0. GmMAbmbo s bbg.).

LogJoMM39ML 29MEMYPOMEOO 093900 BMBEHSE 5056 IGHZOOMIO MHM3930M0
LEHOIBHOIOOM, B3 56 FGgLdTGdS 353395L00L S 39MTM BodsMMZGEML M MYOIHO
3963005609000 5906 MbL. 53 6530l T93L9dsd0 M0 gRoL MOHRMLEHOYJEH MO0
365¢00B0 5MBYd0MoE HBOEOL FGuoLHogw0 BIMOL YEITODS300L batrOLLL. B39bL doge

BBOMYOM0 33¢930L 390093°© 3999935305 M39300 LEGHOWJEHMMOOL bgds (Bob. 1),

05BoLO odMYgbgdm0s LogoMM39gml G9gdEH™bozMmo G35 (399md3994bgdero 2013
Db, M9odGHM®0 9. 259ycmge0d)), I BgoE BIBL H393900L LMY TgbodSTOLMDS

BomFs  LEH®IEHMOGOOL  IMORMEMAOSLMD S FIMMY0NHO  [omdmbsdabgdols
30680y MM5305Lmb.  90bodbmwo dgompol 3603369 m3z56  Mmd0gdBHL Iobstrggdo

30 LJIIONT JIR6ISN, Nel(47), 2024



0o09mo969b. Lo Mzgem MbH35d ILYHOO 8E0bMYgdOL Jugwom (obwrmgdoom
1600 300b569), ®MIGEmd 35¢003ME0L OB MY0s, MIgE 9L 99dmnbgg3zs5d0, H393900L
LoBEBYIOMS 2oB30MMBYOMENO. BoQOX0MOE TJodEgds J9B30boMm dEobstrg 333300l

6sb. 1. $9dGHmbogzn®o M®3z93900L iggds, 89949953900 IMOHBLEGHGNIEMONMEO 5B5gr0oDom.
3o8Mgd0 fiHgdo: 1 - Mmdomoliol H39395; 2 - M3MGodOL H3935; 3 - FMmbol MG®3939;
4 - x9IXMOOL OW3935; 5 - 5GMZ06-dMboLol MM393s; 6 - FoemMEOL Lob3wobo; 7 - erobols

603935 8 - B0l degrm30; 9 - doMvyemol HM3939; 10 -8wsbggzol M3g3s;
11 - bagogxmlb B3935

IMORMMY05 Md0obdo s dJob Fgdmysegbdo. mdoErolsdg dobstg gsbgGms©
9090006905, 9335530 ol MMBIAMBISMNO  AMOPMVBO® 0330l B0TIMMYICGISL,
3960@0sbmby, o3 IgBHgbol bosdg AMANds, F90gy 3o - LsdbGOgm-
50dMbOgMGBY.  80bstol  BodsMmergds Lsdo Lol@gdol M©3939d0mos 29630~
HMd90)0. Job J0oM07gdsl MMBOEIOLOL BOHOWM go69w9dsb 533F5¢sdY 39bgMMO
03939006 LOLEHYIS FoBLEBEOZMOZL, OMIJWOE SFoMI-MMOIIMOL Dmbol OO M
Bsfoedo 560l 396300569390, MdoEPoLOL J0Esdmgddo dEobs®g 83335600 53F5c06
d939bol bosdg 39MH0OBME MHP3935L J09Y39ds. 50b0dbIEmo MH393900L LobEgds
3962500 ©9doxMHOM©I0s 30LIMLYE LMsNDY MBOOLOL BOHEOWMIMOm, Logr@sdmls
J9bg, Loog ol ®s9mgbody 9wgdgb@Hologeb Fgwagds s 5 30 Logsbols Bmbsl
Jabol (bob. 2). Jognsdol 30sdmgddo, ghm-9mmo MHE393s 333300l JoMx39bs B9MHDBY
390L, OMIGEMsbsg BodOMowml Msombol dgfiydrmwo dmgzwgbgdo wbws oyml
0539300693 9wo. d9damddo, dg@gbol bomsb, 8333500, 33es3 3339MO© 0330l
90956077995l BoIbOHYM-50FMLO3 MDY, o FgOHOOIBMEO MV3937900 SOIMW9dIb,
I 9gd03 I0b56MH0L BogBogme M@l Jdbosb (1).

31939 990dwgds Im309356Mmm I0bsMy Mombols dsaseomo, dolo obgdols
03390060 (33000905 LHFGHMIOOOL SVTMBOZWIM0M FobxOHO0PIE FGH0ObMWDBY,
53 ™3O0 2505350 F9M006W MH3935Lm9bsd 53538060930 (2). sbsgrmyomMo
3900b393900 369300 500603695 LoJoMmMNZg ML g BHIMOEGHMOM05D] (0. FmOHmbo

LI3OIN JIM6ISM, Nel(47), 2024 3



(3)), 000.%9X MM 3350L5LG, 5.9.)[4].

O L5l 0dY3056 ZIMEMAOMOO BoJEGHMMJI0, IMYMOOEGS: BMODS3090L
ol LHMEObIBMZsbo  Lob®3zgdo, §ygdgdol bsHmdMmogzo  godmbmeggdo, bomFo
LAY EHMOYIOL Q5TIMVBMEZ39d0 9O boBBY, bLEHOWJEHMOMEO SBMTSe09gd0, HMAMMO(3S
39MMQ0IM0 DMbgdoL J0dsM1079d0l 833900600 (330 9dJ00 s BHZS.

9L 8990mb3939003 3mb63MYEGHM FogowombBy 3ob30bowmm. sGMZ306-dmeboliols
09AHBY  YMMoPJOL  03YMHMdL  xs35bgmoll s dmebolol  dErm3gdl  ImEol
LHmObsbmzs60 9H0EObMwo FJods@mgdol Lsbzs®o (5), Moy bggbol sHGom,
A99AHMb03MM0 Mbs 0oymb, Gobog 89990 BodBHJoo 99(3H3039996: BOHLOMgmOl
90356 gdom, JoB30L MooMmboll Lmg. sbowdswsdol dosdmgddo, B0d3w9ds
996005690 ©503990L BMbs, HMmIwols boddesgMg 1200 3-0s, Mo3 OO GM3930L
5ML9dMdsBY J0230000190L S BogMIMM MP3930L JM®M JOo gargdgb@o Mbws oymb;
5F565-00005 gm0l BMbol BoGYgddo, dol Losbermggl, Msdm©9bodg s6E03obols
390mbMz53 BoJLOMYds; 3933580MboL BodbMgmM RIMODY, IAJEbOWOs MDMEo
A9JAH™Mb03MOmo  3356d0, IgbE0s-0056gmol  Bmbob, 50635 -gmIdMEOL  J39D™bs
dmb0olgdMS 033w 0L T0TIOHMNYWYBIL, Mo dgLdgdGE0s IBMEP M IgM0osbmEo
9098560930l OHIMEo MHM3930L sOBYIMO0m, HMIgEoa Bgdmm sOigHowo, SOHM306-
0mboliols ®3930L 2oaMdgegdsl Foedmoqbl.

-, ,‘_ PN
Tramway Depot Avchal:
9 ral :y vchal a.

3
B R | L\ %

Bsb. 2. c¥Boemobiols BgBmps6Hgbols s bsgmsdml Jowol bsgerod o baGsmo

39335L0mb0U Lodbcmg0 BIOELY O LoJsMMZI ML BgEEL JmMobL LsbPZsMo 9B
M0, 3gbowo BmEOIoLSS S JOMOMsO® Bodo LoLEBHIIOL VEOTMEO MHM393900m SGOL

32 LJIIOIT JIRb6ISN, Nil(47), 2024



529000 (53DsMIMNHMOOL J39HMbs). PMMEOL bydsML d0ETMYdTo, gl LEMWMIGHIOS
Fowmmol 30(6H™ Lob3zwobom ol HoMmdmpygbowo (6), HmIgwoa sB939 GHgbowo
ROIoLSS. LGOI, OMT gb MO0 ITM)3000J0 BEMYIIBH IO, J93JNWS
FO0owo mbol ®s0mbol, bmag. LeGol dosdmgddo. 5 Jobgdols JoM0mMsEo F0TsM0IGdS
396900605, 35MHEbOL EVdswo 3Mmbom, 9o dmbs3zgmdo, JodsMrm9ds 933900M5©
033905 296909MH06 BOEOWMm ©ILOZWODY, Jobgdol 39O E0IsWMEO fmeroo.
©3930L Boyobg LOWMWsE TggLodsdgds Fowrm®ol Loblzwobol Logsbgl, 1200 3-0s. gl
LEAOYIGHNO, MO b0 3o, B®OL doMOEOL s MHTol IMOTBIEOL BodsMgdL
33MBEOMEgAL, LyJoOHMZY ML BOHOWM BsDBPZIOMB 30 B3935 BHF0SLYIEo boergdgdom
52900 M3l LEBOZMHL.

909x30L INORMEMA0NO0 5BswoDom BOOWM-508MmbgzeMo d0dsMm0gd0l
365350 LEAHOWJEHOS 3c00bYdS, HMIGO03 JOOHOMSIE 3MB3EIBEHMOMGIMWO 5H0S
L5goM39Wml sLvgrgm bofowrdo, robol Jgbs (7), HMIgeog 53539 3035(09d0BsS O
3530 B30l 65306ML JmMob. 80 30 Lodsbol Bmbol BsMAWdTo 53 LobEgdol MHM393900L
363960305 09369 Foo0s, LoJoMmMZgIML bbgs FHJMOEHMM0JdMb F9s6M9d00.
Ba000lL  (m©odol) derm3zo  F93mbIBOZOMOos  2sblibgozgdmo  JodsMgdol
3939000, HMIGd03 dobs mMbIMmbgol Zm®mAsL sderg39b (8).

doMEol 50H9390v100 0™ 30l IMORME M0l Lsdbemgo bsfodo, ol Lsd3mbs
gmOIsL, OO0 BoLEBHIIOL MBI MMO B3935 2obLBPZM3L (9]. oMol dermzo,
52900 536s396EH0L dz9gwo Jobgdom, 39335B00L MgMIMmo Bofloos, GMMdwgdos
Q©obO3EgMom, 853  DP359g  LERIHYOOLYOMMSE, JOMOMIPI®  FIOHOOSBIEO
03939000 LodMsgdom, 10 3d-ob LoM®MIgbg 0doMYds, JO-9OHO MOHY30L ddS3M0
39355 (10). 503Mbogegmom, 3oL300L D359 BBTIOEHO LEggbrIMHgdOL Fog356M0©
22 30-00095 ©9doMmo. gOHm-9Mm LoxggbyeOl MdoErolol dgHoosbmwo M®m39g3s (1)
34abob, bmem dgmeg LogggbwEL - LogsMgxml G393 (11).

Bom3s BLEAHOMIBHMMGOOL FMORMEMYOSL JOMOMII MM3930m0 LBEBHMMIEOOO
239BLB3M9396. g ITM30WJIGdS BN FIBL M Fobd o POOM LdgyMgermdo,
Ao obgdMMO b5 FJd0ol Fogo0mbBY, beargnm 5Fo6M530 35600 BBl M39398056 sbarmls
BsmFgdols d0dsmrmvengdols 333900600 (33¢00gds.

IORMLEHO)IBHION0965¢00HBOMILHE IO EHIOOLOIMIOOLIIOROOMIIOM
5039600  H©393900, LHMObIBMZBYd0 MO0 @S GMmAMOE (gbo, Gsdmgbody
356590 9egd9gbEoLoYsLb 890ygd06, MOMMAMbIEIME-0saMbscrmMo LolEgdol
0509l J360sb s MBOM OO LEBHMYIBHMOIOOL F9ToYIbge b5fogdL FoMTMo9bqb
[1]. 2969060 8035(r0900L ©x393990, b39bL F0ge 250MmgmTBOWO, FEOMISIMHO
9sL3BHod0L,  393395L05-3H0563560L BMbol bofogros. dgHoosbmwo LEMMIGMOIdo -
31939 3 MdMO LEAHMWJEHMIOOL, «BoBHLIoL 9o gdoly» bgadgbBl FoMdmowyqbgb,
MOmdgog doge 3mbEGH0696BHL 3390l RO©OEMgmOl BM30056 0605659g. POOWM-
503MbO3EgmMol JodoMmgdol MH393900 BYydgb@os LoM®mIMmo M®M3930Ls, MHMIGE03
00990490l BHIOHOGHMO05DY 3500936905 bdgErmsd99s B3589. BOHOWM-slisgargmols
LobBYIob ©393900, bsfoos WMINwo LEHOWJEHMOOLS, G™mIgwos LsdbGOgmol b
3D9Md50% 560l BHIOOGHMMO0L A53om, 00M60L FHYMHOGHMM05DY3 BoJLOMGdS, B3
LEAHOMIGHMONL BoG0SXMO BMbIdL 3§60l O BIMOIWO OMMbOL IMZ5¢ LHdSMUL
53mbEOMgdL [2, 3].

LogJoOM3geMl  BHIOOGHMM0sDY O™ godm3zwgbgdol oo  bsfiowo
3960006 H®39390L 39300600, M3 LYOHOMBN  BodBHMOL  FoMTMo9bL

LI30IN JIFm6ISN, Ne1(47), 2024 33



5 25m35¢0bHobgdmmo Mbs ogmlb 53 LolEgdol LEHMYIGHMMGOIOL 35OEHOMGIOLSL.
B39bo 8mbszgdgdom 35335B0530 b33mMdOL  LEdsEMGdOE 98 LoLEBHIIOL MW3939000
3MbEH®MmEgds [4].

@OGHIMGHMMO
1. Hagupamse B. Posnp nuHeaMeHTOB B TIeOJIOTMYECKOM CTPOEHHMU U pacIpefiesleHUU

MeCTOpoOXIeHui mose3Hbrx uckomaemerx Kaskasza. Tpyast ITMH AH I'pysum. Hos. cep.
BoiI. 119, Tomnucu, 2004. c. 122-129.

2. 3. Bo0oMm5dg LogoMM39geml 06559963 Jd0L BMORMEMY0MMHO s TGO mgbomGo
3b65¢00B0. Bodomm §MHbsero, Nel (42), mdowolo, 2019. a3. 13-16.

3. Hagupazgze B. Mopdonorus tnHeaMeHTHBIX CTPYKTYp KaBkasa u ux poiib B pacripeie IeHUI
IIOJIe3HBIX MCKOIaeMbIX. ['eommHamMuueckue, IIeTPOJIOTHMYECKUe, MeTalJoTeHuYecKue
acrekTs! cTpoeHus Kaskaza. C6. Tp., mocssuenusiit 100-1etuio co gusa poxzaenus HILA.
Aszuzbexosa, baky, 2006. c. 71-85.

4. 3. 650006M5dg B5300MdOL LsdsMmms gq9bgbolo s Fsomo dgdbol  39OL39JEH 03900
LodoMM39ML BHIOOEMM0sDY. Lodmm gdbocno, Nel (40), mdowobo, 2016. 93. 62-65.

NADIRADZE VAZHA

MORPHOSTRUCTURAL ANALYSIS OF THE RELIEF OF GEORGIA

ANNOTATION. As a result of the morphostructural analysis of the relief of Georgia, a
scheme of tectonic faults has been compiled, the validity of which has been reinforced by the study
of space materials. The faults represent straight-line structures and create an orthogonal-diagonal
system grid. The scheme explains the morphology of many geological structures and geological
outcrops, as well as the peculiarities of the location of mineral deposits.

KEYWORDS: fault; structure; fold; morphology; relief; block; deposit.
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NADIRADZE VAZHA

ADJARA-GURIA GEOLOGICAL STRUCTURE WITH INTERPRETING
OF HIGH-SPACE MATERIALS

ANNOTATION. The geological structure of the Adjara-Guria region is defined by the
fault zones of the orthgonal-diagonal system, which are the constituent parts (segments) of the
transregional lineaments, and are well interpreted on high-space images.The block structure of the
regionis determined by fault zones. Nine tectonic blocks of different configurations and geological
structures are separated. There are deciphered 11 and 12 km wide tectonic zones with meridian
direction, compiled,replaced by a large number of faults and related dykes. The gold occurences-
in the region are associated with meridian structures, that’s why the identified tectonic zones are
promising spaces for gold.

KEYWORDS: fault; structure; lineament; zone; block; tectonic; gold occurrence.
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GAGNIDZE MIRIAN

ABOUT THE MEIVERUD ORE FIELD

ANNOTATION. Among the rocks of the Meiverud ore field (Iran), the oldest are the
Upper Cretaceous terrigenous-carbonate flyschoids. Skarns are formed in the contact between
the Oligocene intrusive complex and the flysch. Mineralization of the ore field is spatially and
genetically related to the intrusive complex and the formations of its porphyry phases. The ores
belong to the gold-quartz-small-sulfide mineral type, which are represented by quartz-ore veins
and stockworks. Nugget gold visible with the naked eye is also observed in the ore field along with
finely dispersed gold. The functioning of the hydrothermal solution proceeded in one stage, which
was prolonged in time. The information may be of practical value in studying the geology and
exploration of this type of deposit.

KEYWORDS: ore field; intrusive; granodiorite porphyry; skarn; gold; quartz; stockwork.
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90696500 0600353 MMGO0L 531)F53980m, 3500 B39JE OO MSBIBIOMIOM
5 333MmDBoGMMH0 30009o300L LORME39W DY 15333 BIOOEMM0sDY odm3zwobs
300OHM™MYMH TIN5 J9330o Jobgdol bogHmm gmbo (bv6.6)

900900 3933000 Jobgdols dmbo3999d0  gosbowrobs CEM, SAM, SID
3EMmM0mIJPom, Mol 9093 FmbEs 30OMMIMIMOE 893300 Mdbgdols
3slloxoE0Mgds JodomMo s dobgMowmyor®o Bodbgdoom. Ls3zergzo GHgMoEMmMool
306 gddo  2odmoym  Lsdo  BHo3oL  30OHMMYMHIMWOo  FY33Ws:  3MYFOEOEHO0DOGEO0S,
BOoEGH0BIE0s O 39MmE0boBs300 (LE. 7).

33e930L 99009390 300gdo  30EOMMIMNHTNSws© 933000 Dmbgdols M35
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SVM 3900m@©om, ol 9900939053 30000HM096H3mws© 993300 Bmbgddo godmzerobos
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™3 d50b0sbo JobgmseobBsEos 9g8mbzg3s 30MmMmMMIMo d933w0w BMbYOL.

bsbmgsbo  LGHOYIBHMOIOL  (wobosdgb@Hgdol) gsdmgegbs-ASTER  3086Mmwo
DTM 0m@geol, bowoymo obgMsfoomgwoll VNIR B3-ob s dm3wg Gowowéo
0bgmsfomgwols SWIR B4, B5, B6 dmbs3gdgool 0b6@Hg036mg@s3ool bogdaqgu®g bogawas
A9O0FHMMH05Dg 2o8m3wobs bsbmzgsbo LEMWJEHMgdo (0bgsdnb@gdo). BmYsI©
0b95996@ 900 (oMM 9696 LEHOIBHWOIOL, GMIgdog  Ho®dmddbowbo M0
3960339000 EIBMMT>30900L F99RdE. G dgodwgds 80933690m©bY6 MHM393900,
A99BH™b03M0 s 9MBHJBHMB0IMM0 bsdtoegdo, JbbgzMgol Bmbgdo s AsdmzoG30L
3909950 BsdMmygo0dqdv)eno bsBm3zsbo GHodol dnmamewmaon®o bd®mdEmedgdo [17].
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IDENTIFICATION OF THE DATA OBTAINED BY THE REMOTE
SENSING METHOD WITHIN THE BEKTAKARI- BNELIKHEVI
ORE KNOT

ANNOTATION. Data obtained by the Remote Sensing method is widely used in many
filed of Geology, including in the case of mineral resources research. Our research is dedicated
to the study of Bektakari-Bnelikhevi deposits and their surrounding areas, which is expressed in
the determination of lithological characteristics in the study area, the detection of mineral indices
and indicators, the study of structural features, the determination of hydrothermally altered areas
and the detection of metallic mineralized areas within them. The ratio composites of the FCC and
CRC algorithms were used to create the lithological maps. PCA technique of principal component
analysis was also used. We obtained the altered zones by the method of the ratio of spectral indices.
In the research, we also used the controlled SAM and SID methods of spectral designations, as
well as the limited energy minimization CEM technology. The obtained data, the main purpose of
processing of which was the detection of hydrothermally altered areas, are integrated with struc-
tural units. The research was carried out using Google Earth Engine, QGIS, image visualization
environment software packages and Python programming language.

KEYWORDS: remote sensing; spectral indices; mineral resources; structural features;
spectral mapping and spectral divergence.
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MAISURADZE RUSUDAN, KOBIDZE TAMAR

MOBILE SELF-PROPELLED ROPEWAY OF SMALL LOAD CAPACITY

ANNOTATION. In the LEPL G. Tsulukidze Mining Institute, a mobile ropeway for small
loads was developed and built, which can be used to transport loads weighing up to 100 kg on
terrain with different slopes and difficulties. The ropeway is distinguished by its small mass, com-
pactness, ease of handling and mobility. It can be disassembled and quickly set up in a new loca-
tion.

KEYWORDS: ropeway; self-propelled; truck; light-duty.
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NOZADZE GIORGI, DZIGVASHVILI DAVIT

STATIC CALCULATION OF ROPE BY SEQUENTIAL VARIATION OF
INITIAL DATA TAKING INTO ACCOUNT ELASTIC ELONGATION

ANNOTATION. The article discusses the task of implementing a discrete method for calcu-
lating the static equilibrium of suspended ropes in the modern programming language MS Visual
Basic. A discrete general rope loading scheme for a rope suspended in a gravity field is proposed.
Unlike analytical methods, it is possible to realize any number and direction load vector acting on
the rope.The assignment and solution of the task can be given on the basis of the initial data given
in the form of the length of the installation rope or the maximum tension of the rope.

KEYWORDS: discrete; rope; tension; loads.
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MOLODINI NORING, MOLODINI REVAZ

SCIENTISTS ABOUT FRICTION AND THE LEVEL OF
INPLEMENTATION OF THE RESULTS

ANNOTATION. The article presents the main indicators of friction drives of belt convey-
ors: traction coefficient, operating parameters of contact surfaces, drive service life, etc. Troubles
of design, improvement of manufacturing and production, which are objective with by many de-
sign, production and operating companies in many countries. According to the currently available
data analysis, the need to increase the thraction factor (maximum = 40) and performance capabil-
ities have not yet been exhausted, especially since the friction coefficient in vacuum is high and at
the same time stable to rheological conditions; Based on this, the possibility of obtaining a high
thraction factor (e'*) using a vacuum drive independent of rheological conditions is being inves-
tigated.

KEYWORDS: rheological conditions; traction coefficient; friction transmissions; molec-
ular mechanical theory of friction; recipient; Knudsen coefficient; Zommerfeld number; vacuum
subzone; elastic sliding arc; relative rest arc; own traction factor; adhesive friction coefficient.
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39030 560G BMSd30500 25oEOL. 53 130L9d0L godm J30dosb dolo sdMEYdOL
Y439wsby  9%39JGIO0 bg@bos 3sabo@Mo 1g3sGo30s.  Ee3mbo@ol 3mbi39bGHMsG 0l
doloegdo dgebPgmwo odbs  CMBHU-1JIM ds630L,  3sabo@weo 39wol oo
©5d50)Mdol 9Jmbg 0135390056 1g35M0GHMEM0, 296379M3boo LB dogbod o
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d903960m0 0dbs 8J096H0L LodsE™L gersm3mbodol d99339wo by gmeols
39900000M900L BH9gdbmemyor®o bdgds (Bsb.1), MMIgEoE 99005670l Mm3gMo309dL:
by gmeol sdlbgmggs -0,63 90-9, ©IH0bEIYM309-YEsd530, J303960
360MJBHoL FOMds s 39aboBMmo Lg3sM5305, ©bgdo 3mbi3gbEGHMsGHOL Fsabodmeo
360MMJAHOL mObXgMH©0  20wsfdgbsl BoggdHow (303080, Mol Jgogyosa 1
A™bs 9500b0sb Foomgds ssbEmgdom 270 33 3mb396GH®sG0 M3060L mdlools
39933390 mdom 16%.

@OoBIMSGHOS
1. Andronov S.A. Glauconite — the mineral of the future. Proc. of the first International Conf.

The Importance of Industrial Minerals in the World Economy: Deposits, Technology, Eco-
nomic Assessment. M. GEOS, 2006. 79-83 p.

2. Rudmin M.A. On the possibility of using glauconite from the rocks of the Bakchar deposit
in agriculture. Bulletin of Tomsk Polytechnic University. Georesources engineering. 2016.
Vol. 327. No. 11. 6-16 p.

SHEKILADZE ASMAT, KAVTELASHVILI OTAR, BAGNASHVILI MAMUKA,
SAMKHARADZE IRMA, MAISURADZE NINO, SHUBITIDZE TENGIZ,
CHQAREULI GELA

RESEARCH ON ENRICHMENT OF THE GLAUCONITE SANDS OF THE
SHKMERI DEPOSIT

ABSTRACT. The article presents the results of studying the enrichment of glauconite
sands of the Shkmeri deposit, taking into account the material composition and textural-structural
features of the sample, the enrichment technology provides for washing/deslimation of the initial
sample and magnetic separation of the sandy fraction. The developed enrichment technological
scheme makes it possible to obtain 270 kg of concentrate with iron oxide content of 16% from 1
ton of ore.

KEYWORDS: enrichment; concentrate; magnetic separation.
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396069 baBsBHM0360, bglisb 39309, 696 BggMoesdy, 935¢gM0bg M3egds

15gd5M39MbS s Ebrrgool 39969808 BmaogHmo Lodswmls
3963 Mbo@gdol 99005M9d0m0 BHgdbmermyom®mo 9gxsligds

3bmBsgos.  BsASMIOrIemos  bsgsozgammbs s bsbmasmgsm9gomol  g3996980L
bmgoghoro bsdsoegdol 8969603980l Hgdberemmgorytro dsbsbiosogdengdol Ggzsligds.
6583969805 bsgstogzg¢emerls 8gbdmbod«ytro 0obgdol «306ksBglmds dotocmso 3obogwy6-
Jodon®mo  9sB39698¢r9d0L  dobgzom.  wbmgool  ggg9b98ol  896(dmbodgdosb
bs939009b02 50@3mBbos #9bgH9gool bod«do. dglifisgemogemos 896Hmbodgdol slbm®dzool
29bso Ggoogengb gobggeol (MB) dodsto. ©sagboeros, G 09HIniemo ©sdw)ds3905
500°C 5903965y 29s Y9 0fi393b MB-U dods603 8969609980 sobm®d3oiemo sgogmdol
d90p00985b.

bs3356dm bodgggdo: 896 mbodrGHo omobs; dmbBimGoermbodo; 3oxomx390s-
©@M3s;  fy3emd0s6039405;  30aemmo@BHmds;  3g9bBmbodmBHo  Gogbzo;  sbmGBGos;
99go0¢ergbol zolggho.

69396%9630: Lvy-b 393G Igerododzool Lsbgumdol g3oBoIMEOO s
65690 Jodool 0blEoGEHOL 30B03NM-Jodoo 3OHMEgLgdol 33erg30l
WHOMOSBHMMO0L godg9, Jodoolb dg3bogcgdsms MGG m. 3MmMIsbos

096G ™boGmo mmobgdol 459mygbgdol LrgMHmgdo IMs35¢RYIMOM35605 S 985595
AbmREomdo Inmbmgbowgds Fs0owbsmolbm3zsb d9bEHmbo@gdbg s 33oM©gds, o3
396300009305 om0 1393083039900 BOHBOIMM-J0doIMHO MZ0LYOJIOm.

33930l doBsbo  oym  d9BEH™b0EHJIOL  BHgdbmewmyon®s 9603369 m3zs60
BMQ090000 BoD03M-J0d0MH0 1301930l FoblsbLIMS s TgzoLYds.

330930l m009dBL  HoMTmoagbs  LodoOm3zgml  ¥96@M™bo@mMo  mobgdol
L50SEMYO0 (3560Ld90, (30bOLMBIBO, MBMMYI0, F050IMY), bmerm TGboIMYOES©
3990myg9bgdmwo odbs d9bEM™boGMMo mobgdo MEbmgmols J39ybgdosb (0byrolosb,
099205300050, 053Mmb00sD, 3)MYMYN0B, MBYMIPNOIB), g3y — gBsMmbo
- Logo0dg 096@MboEGWMmo mobol LEHbIOEHMo bodmdo K 11 [1]. s©0bodbmwo
0963 ™b0 @900 §o6dmygboros Ca-dmb@Immowmbodom; dobscmgzgdool Loboo 99030396
90b69M5¢qdL: Ca-Na-00636m0L 353U, JoOLU, 33563, 39E0ALEs A-30M0LEGHMBIWOEGL.

153300930 096¢)Mb0EGOOLMZ0L A56OLEBOZMS oligmo FsB3969deqd0, BIMYMOOES
90bgMoe  3mbGHImMHowmbo@ol  390339emds,  FOR0ORZIOIPMOS,  3MMOEVIOMDS,
09bGHMboGMmo  ®oEbgo, godmsbmdds, Moz  HomImoygbl  Lsxgdzgwls  dsmo
A99bmmaom®mo  99nslgdols.  BobBoMM-Jodomemo  5B3969dqd0oL  goblsbrzmols
39092900 §o6OH3m©ygbowos sbMHowdo 1; Mbs 500b0dbml, M dmbEHImMowmbodol
dsbmEo fowol, 3mwMmoEO™MdOL s §Yse8msbmddol Tgnsligds Bo@oM®s Logswody
096G ™bo@MmO mobgdol 3erslogo35300L Msbsbds [2].
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396 ™bogdolb obozm®-Jodommo 9sB39690gdo
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60dmdo s dsbyEo 05 MY, OHMdo, GMOo | 3m9IBOEO-
Ne 9399965 Howo, Lo? % Gogbgo, % | 9b®o,
% K

1 |g356obggoo 1 — 72,0 10,0 28,0 30,0 2,3
LogdoGmngguom

2 | 3sbobdgoo 2 — 69,0 13,0 33,0 33,5 2,72
bogomzgerm

3 | gobolbmdsbo - 64,0 14,0 97,0 98,0 5,4
LogdoGanggeom

4 | 0Brbagoo - 78,0 17,0 85,0 - 6,05
Logomzgerm

5 | 3osomErs Ne 2 — 16,0 6,0 13,0 13,0 1,2
bogoOmzgerm

6 | obawolo 20,0 5,5 47,3 - 2,3

7 | 03005300 35,0 25 10,0 - -

8 | 053mboo 32,0 25 11,0 - -

9 | 3960 97,0 2,13 13,0 - 1,2

10 | mbg®goo 83,0 18,5 60,0 74,75 5,45

50939605, LoJoOM3gml d96BHMb0FHJOL dmGol IMBEHIMOOWMboEol  owogn
3993390 mdsls 59505369096 mBMgomol (78,0 %) s 3560Ldgool 1 «dbol (72,0 %)
6033900, Lsdmsm 8993390 MdL — 3560LJgol 2 mdbol (69,0 %) s EGobolvydbols
(64,0 %) 60043900, bmwm F0s00OHOL  dBEGHMboGHOL dbgoglo mobolmgols dolo
96003690035 159390 bMMT>BY B0, VY3bMgmOl §394b9d0lL 0963 MbOEOL TmEol
dmbEImMHomboE ol Y39 sy dowswo 899339 mds sbsliosmgdl dvgamgstmgmol (97,0 %)
5 9bym9mob (83,0 %) 60dd9ol, sbsMFY6gdT0 Ol IBWOS.

3wL0%3035300L [2] 0bsbdo, (30boldboly s MBMEMYgmoL 096FH™boEgd0
505105369096 505 3 MmO0EOHMBL (GgLedsdobs 97,0 % s 85,0 %), Mbamgmols s
0bgaoliols 6039dqdL 9930 Bsdw)oEM 3MWMOEYOMDS, IBIORIBL 30 — odswo.
d9LHogowo yzgws 396@HM™boE0sb MmBMeMygmol, 3obolvgdbols s MbatMgomols
6503390l 59300 Lodmoem yse8msbmdds (6,05; 5,4 s 5,45); IbsOPgbo BodmTgdolmgols
ol adso0s (2,3 = 2,72) 5 153390 BmGmTsbY3 dse0. 30bolwydbol dgbEH™Mbod by
9009005 396FM™boG Mo MoEbzol doeosh dswowo dsB396999wo (98,0 %), Mg
65h3969000 L. 1; SB939 Fowoero 860d3z69WMdS 593L MBAMmMOL d96EMboBL (74,75 %).
3OX0OX3905MO0L 3309350 9B396s, MmA gzgms  Igufogeroo  d9bEGHmbodo
0690603 9RMI>MGMO5T0 595053690l gox0MK3JOOL BT F5B39BgdgdL, bmerm
36083690 256Lb35309d5 603 Fgd0 MBI B s MbYHYNOIB. Fox oMK 3900l
BM056MBOL QodxMdgLgdoL JoBbom, BMmYoghmo bodmdo IMPOROEOMIOMO 0gm
B39bL J09gM 509 5RI600 JoToMO 9599630l M3EH0TsMO 3MBdObsE00m [3, 4],
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650953 39L5d9BGE0 GBS T QX 0N 3905MIOL 535 ) 0T bsMOLLOM goBM .. /b
500603bml, MM Jodowm®mo ©95396@900L dglfogzeowo 3mad0bsE30g00©6 3obolmdboLs
> 3560bggob 1 »dbol 60dgdolmzol yz9esBy 989J&IM0 50dmBbos Na,CO, + CaO
3M300b5305, HMIGds3 2590300 F50 Zox 0K 3JOOL ©bsMH0IBMBOL QoBM©S ~6,5-X96);
03039 989dH0 J00gdIos FbmermE Na,CO,-0b 3s8mygbgdom, bonwem Na,CO, + MgO-b
300030653050 205X MDYLS R 0ORZJOMBS 5 - X JM. Y395 58 3m3d0bs300L dmddggds
50dmPbs B53wgds® 9B9IGHMOO0 Mbymgmol Bodmdobmgzol, GMIOolL gox0oMx3900L
2B656056Mds 250BMS ABMEME ~ 2-3-x96. LYOINDBY 2 FoMdMm©ygboos 3obolvdbols
0963 ™b0E0L 2ox0MX39d9OMIOL (33¢00905 ©95396E 900l 303d0bs3000m:

bim®. 1. gowobo®o gobobmdbol b@. 2. 3oboldbol dgbGMbo@ol

Bodzgols BBymBogyzho Gogbgol  gxx0MX3IBEMBS JoBorto Gysagbgdol

396Ul BE3Msz5¢0 33306530900L 8mgdggdol gegas:1 — bsfigobo
60980; 2 — ©s3MBsggdymo Na,CO, + CaO;
3 — @©s823s398ryo Na,CO, + MgO;
4 - 587585398790 Na,CO,

dm399me 65d6MIdo Jgxsbs ¥96FGHM™boGHMMO  Mobgdols SELMGODBE00L MbsMo
9900w 9gbols 30bBgMol (MB) 803s6m; MB-I sLmGdE00L 358396900l 2sbloBw3Ms
Bo@oMs 39Mm3sbero dgommozol dobggzom [5].

Hobobfom 3oboLab®gMs t=105-110 °C-by 458cm3IM5E0 663993930l SELEOBdFOIEO
54303005 MB-U 308560; 00900 990093900 Homdmaqbowos sbMowdo 2, HmAwols
9mbs399900L dobgz000 MB-I s@@limMd300l Lo 0(33Wgds BsMOM BL36YdTo: A
=107,61- 492,57 9/7; MB-b 50bm&d300L Loool dobggom (A = 344,51 - 492,57 dp/p)
LogoOM39eml 396@M™boGH00 (FosmEmOL 396EMboEol dbgoglo mobol yoMs) 3936Mo©
509935390056 MzbMOO Lodomgdol dgbEBHMboEJOL (A = 107,61-226,81 Tp/y), readgeoms
dm6H0b Lo39mgbim F5B3969d9Wl 53509369l MbaMgmol bodmdo (A = 311,31 dy/y).
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gb®ogro 2

096 b0 gdol ;gMINMeo s3v)dsggdol 3o3¢gbs 8500 SELiMOdEOM

533H03mdBYg Fgmoegb 3oLEgHOL Fodsto

5bm®d30s MB - 0,5 % -60 | 00gMBMUESdOEY)-
Ne 396&™bo@ ol Lobgb®g, bbb Gdob
bobxo s g3g9gsbs % MB-b bséxo A, 39530509630,
V, g %/d K
1 3960790 1 13,901 31 360,05
(t=105-110 °C) 0.31
- « - (t=500 °C) 1,109 11 111,23
3 3960lg9o0 2 16,057 35 416,95
-+ - « - (t=500 °C) 1,605 17 172,77
3obobydsbo 16,763 41 492,57
- « - (t=500 °C) 1,755 25 254,47
OX FYTORY Terl0) 10,016 31 344,51
(t=105-110 °C) 0.72
- « - (=500 °C) 3,149 24 247,80
J0s0)s N2 7,249 16 172,50
10 | - «-(t=500°C) 2,481 10 102,54
11 obgyarobo 7,411 21 226,81
(t=105-110 °C) 0.72
12 - « - (t=500 °C) 1,716 16 162,79
13 0993mbE5300 7,075 10 107,61
(t=105-110 °C) 0.47
14 | - «-(t=500°C) 1,575 5 50,80 ’
15 053mbos 8,651 12 131,36
(t=105-110 °C) 0,48
16 | - «-(t=500°C) 3,861 6 62,41
17 OMERSMINO 8,378 12 130,97
(t=105-110 °C) 0.65
18 | - «-(t=500°C) 5,424 8 84,59 ’
19 mba®gmo 10,058 28 311,31
(t=105-110 °C) 0,72
20 | -«-(t=500°C) 1,451 22 223,24
21 9Gswmbo 5,22 20 211,01
(t=105-110 °C) 0.54
22 - « - (t=500 °C) 3,00 11 113,40
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9dmb5399990L dobggz00 MB-U 5LMOMd300L LOWOY 033eYdS BoOMM BPZMOTO:
A =107,61- 492,57 83/3; MB-Ub 5lm®d300L boool dobgg00 (A =344,51 - 492,57 9p/p)
LogoMmM39eml 396@™boEH00 (F05009MOL 396EMboEOL goglio Mobol JoMs) 393Me©
50995390056 M)3bmM©o Bodsmgdol d9bGHMboEJOL (A = 107,61-226,81 3n/y), H™IGEms
FmO0bL Lory39mgbm 5B3969d9WL 537505369l YbaMgmol bodmdo (A = 311,31 dy/y).

0900093 9G93bg  dgbfagerowo  o0gbs  godmlisggergzo  d96bEHMboGEgdol  500°C
A993965¢ M5By 053993539008  Hgdmddggds MB-U d0dsMm oo  SLMODFOME
594BH0gmdsbY. 33eg30L 99939d0 (0b. 3bMHowro 2) J0mmomgdl 0dsby, GMI MgHIwo
5399953995 0f}393L yz9es 60dmdol MB-U dodsmm SELMOdE00L Loool F9d30MOL
~1,5-2,5-%96; 5bmMd300L Loool dobgwgom (A=111,23-254,473/7) LodsGrO39w ML
09MIMEO© 5319353900 d96GH™b0GHJd0 33es3 XMBb0E Mbmgmols d96EHMbOEJOL
(A =50,80-162,79 9g/p; mbamgomols bodwxdol A = 223,24 dp/p).

d00g0o  dmbs39dqdol  LyxdzgBY  AOTMOMZOEs  MYOHTMLESDOEIMBMIOL
309303096¢0 (0b. 3bGowo 2): 439esbg dowswo 860d3bgwmds K = 0,72, Gmdgwos
509953905 BEBbIOEHMW 603mALsg 30, oGO 0dbs MBMEOYJPOL, 0bgerolobs s
<630 900b 503893 BYg; dmeEsMgmol bodmdol K-l 3603369 mds 350D m©bog odswos
- K = 0,65, beoerm y39wsDg odsemo 8609369cmds K = 0,31 593b 3560ldgol 1 «9dbob
60993L; sbs@Bgbo dglfogerowo Bodwdgdols K-l 608369wmds 8gtygmdl bwgmgddo: K
=0,41-0,59.

506090, dglfogwowo B9bGHMboEJOol  BoDo3WEM-JoBoMEmO 3565393 MJOOL
9953589050 983965 LogJo®M39wml ¥96@MboGHMMO MObgdol »30oMoEuMds; vbrmgmol
939946900 396@M™b0oH900sb Lsm3909LM 5©IMRbES MbaMgmols bodmdo.
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KHACHATURIAN KARINE, GEGIA NESTAN, SHEKRILADZE NUNU,
UKLEBA EKATERINE

COMPARATIVE TECHNOLOGICAL ASSESSMENT BENTONITES
IN SPECIFIC DEPOSITS GEORGIA AND FOREIGN COUNTRIES

ANNOTATION. An assessment of the technological characteristics of bentonites from
some deposits in Georgia and foreign countries was carried out. The superiority of Georgian ben-
tonite clays in terms of basic physical and chemical indicators is shown; of the bentonites from
foreign countries, the sample from Hungary turned out to be the best. The adsorption capacity of
bentonites in relation to methylene blue (MB) has been studied. It has been established that heat
treatment at a temperature of 500 °C leads to a decrease in the adsorption activity of bentonites
towards MB.

KEYWORDS: bentonite clay; montmorillonite; swelling; water absorption; colloidality;
bentonite number; adsorption; methylene blue
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NADIRASHVILI MERAB, ABESADZE NINO, GUDUSHAURI NINO

BASIC METHODS OF CHEMICAL ANALYSIS OF EXPLOSIVES AND
THEIR SIGNIFICANCE

ANNOTATION. The importance of explosives is invaluable not only in war, but also in
peacetime - in the mining industry, during the arrangement of infrastructure, etc. Practical use of
explosives raises the need for their chemical analysis: Determining the structure of a newly syn-
thesized explosive, or other type of substance, is impossible without analysis. The same can be
said about the research and utilization of expired explosives. In general, analysis is one of the most
important areas of chemistry, the scope of which often goes beyond the boundaries of chemistry
and reaches such areas as mineralogy, pharmacy, criminalistics, military affairs. The article of a
predominantly review nature discusses the importance of chemical analysis in relation to explo-
sive substances, provides a brief characterization of analysis methods, prospects for creating new
methods.

KEYWORDS: explosives; chemical analysis; PNA compounds; CT compounds; synthe-
sis; spectroscopy; chromatography.
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IASHVILI TAMAR, BEINASHVILI GIORGI

RESEARCH OF THE POSSIBILITY OF MAKING A WATER-RESISTANT
EXPLOSIVE MIXTURE BASED ON AMMONIUM NITRATE

ANNOTATION. The creation of a safe technology for the production and use of industrial
explosives is relevant both from a scientific and practical point of view. In order to meet these
requirements, it is necessary to carry out studies for the correct and qualified selection of compo-
nents of new explosives. The main purpose of the research was to test the explosive ability of the
mixture of ammonium nitrate, gunpowder and paraffin.

KEYWORDS: ammonium nitrate; gunpowder; paraffin; explosive; waterproof mixture.
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PIRTSKHALAVA TEIMURAZ

SMOKE PROTECTION FOR UNDERGROUND CAR PARKS IN FIRE

ANNOTATION. The work examines current issues of fire, sanitary, hygienic and environ-
mental safety of ventilation of underground parking lots. It has been established that, according to
European standards, smoke removal systems with jet fans act much more efficiently than air ducts,
quickly displacing smoke and exhaust gases towards the air intake grilles, from where and they
come out. The design and parameters of the ventilation system are selected based on its ability to
quickly and safely ensure the evacuation of people through smoke-free exits, as well as provide air
parameters in the parking lot that meet the requirements of the design and installation of a ventila-
tion unit in accordance with industry regulations of Georgia.

KEYWORDS: underground car parks; design; ventilation; fire; smoke removal; European
standards; regulatory documents of Georgia.
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LELUASHVILI LEVAN, PIRTSKHALAVA TEIMURAZ, STERIAKOVA SVETLANA,
LELUASHVILI GIORGI

SCHEME OF EFFECTIVE CATHODIC PROTECTION DEVICE AGAINST
ELECTROCHEMICAL CORROSION OF UNDERGROUND METAL
STRUCTURES

ANNOTATION. The article examines material losses from corrosion of underground met-
al structures and environmental damage in the event of their accidental damage. The basic patterns
of the course of corrosion processes and the principles on which methods of protecting metal
structures from them are based are described. The results of some studies conducted by employ-
ees of the G. Tsulukidze Mining Institute, which relate to the development of cathodic protection
devices against corrosion of underground metal structures in accordance with industrial standards
of Georgia.

KEYWORDS: underground structures; metal constructions; design; electrochemical cor-
rosion; accident; reliability; cathodic protection; regulatory documents of Georgia.
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MAISURADZE NATELA, KHITARISHVILI VALERI, MAISURADZE DAVIT

NITROGEN USE IN OIL AND GAS OPERATIONS

ANNOTATION. The article discusses several options for nitrogen application in the oil

and gas industry. Nitrogen gas is useful in maintaining formation pressure in oil fields, expelling

gas from the gas cap, stimulating steeply inclined formations, cyclic exploitation of gas conden-
sate deposits, Completion of wells, Cleaning of wells with Coiled Tubing, Circulatimg low pres-
sure reservoir wells with foam.Described experience of local oil and gas companies in Georgia

utilizing nitrogen pumping in welltesting and stimulation.

KEYWORDS: nitrogen; well; oil; gas; coiled tubing; oil recovery; exploitation; pumping.

132 LJIAOINT JIR6ISN, Nel(47) 2024



96O (b() - ANALYSIS

https://doi.org/10.36073/1512-407X/2024-133-140
5¢9dbsbMg 39759608300, 565 Jomsdody, Fobgoe LgMgdMos3mgo

960m36vmo  15356mb3gdm  Mgamms3ogdols dodmbogrgs s sbsemoBo
36030l BssMaErol s FOMIOL MLOGOMbMYdOL F0TsMMNMEgd0om

3b6mBs30s. bsdBH@To gsbbogmeemos ghHm3boyemo bs3sbmbdpgberm Gggeems3ogdo
- bogsGoggermlb  306mb980,  bsgstozgamemls  dosgtmdol  swggboergdgdo,
3809m39 Ubsgs®ogzgemels m3293069079¢m0  HIHOGHMGH0980sb6 ©g360¢wms, TBHmIol,
X568609cmmdobs s bmgosgrayto sz30l dobold®mob 8605698980, HGmdangdog dggbgbs
d6mol  bsdstogrobs s dmdol #bsgmobmgdslosb ©s3s3006098scm  bszoombydl.
Us 35660098 ¢m2 698 79ems30980L 08mboemzols s 565¢robob bsgedzgenby s3¢hm9dol
0096 8500 J0xemos Gogo  dmbsbegdgdobs, FgMdme, Usgodms: #@ter  bobdso
85000)°beals IHmAols 0bb3gdgools s BAggbozrtmo s bsddgbgderm Ygwsdbgwzgermdols
Ussggbdmb  bmgoghoo Rbjeos ©@s 0m35¢mgmds;  35RsMHM3IL  8mdgBId o
AIF60.37960 bsgGobol 398p39¢0 md0g93g80b bs bgosdbgagemm bggther; g3gems sbgoo
30779&0bo3z0b @s8935309L bhsbostdo Jstoryem 965Bg; sgBmzoemo gsdmpooergdols
bsg9dz9enbg 3ssobgomlb bmgoghoo @Bogddol obldgddomgdol 39GHomremmdols
bsgoobo; ggggbols Gogo 608369¢mm3zs60 Usfs®dmgdolionzgol (Gsemstmgdo, TsbBdgdo,

99GM3merodgbo,  30MHMYmgIBOM-bsg Moo, Fofolgagds gsdmgasdmemgdo s
03009900) 904063l 96020560 Ubs8ormbsdsdggenc Usdbsboto gagybol Usbgerdfogm
bAOIH580. s@bodbryemo mmbolidogdgdols 3sdskg6ol 89gss J39960b bshs®dmgddo
0600369¢vm3b6500 3s0BH@I0s bsRHNIbMYBOL mby s F9fzohgds WBILXGHO
d900b393980L 50 96Bs.

bs33560dm bodgzg00: bsgs®omggameml 356mbo; Bgdbozomo Gggwsdgbdo; bhsboostr-
A0; 06U399500985; 0536030l s39b0en98s; sdls70989¢cm0o; sbsgdgdryemo; dtedols
bs8s®0r5¢r0; 6ol #bsxzBobmgds; 3630l 0bbdggsos.

©9395%96¢)0: LogoMMNzgMUL 39dbozMMo MbogzgMloEgEOL LodmM-29MEMAO0MMHO
R9310GIGHOL LsdmM G9gdbmemaogdol 35O FH96EL 3OHMA. PMJGHMOMO ©. 39353909

99-20b53960L 8969 bsbg35MBs s 21-gb5m 3960l sLLHyoldo domger Abmageomdo
9690390 ™d0b 3g3¢gb sMYgddo LGB0 39gd3om Fob30m9MPs s LOWYMmaOo 04bs
A9J6mwmyomco  3OHmEgLgdo, 9goddbs sbowo, ™9bsdgEM™3g 3s64sbs-obsystgdo.
g4m39wogg sdol  asdm  3609369wm3s6  3OMAMILD 9O  AS0BIM©S  Gol3gdol
©Mbg Lofo®mBmMgddo, o3 98wsEMPOS 93530060 GOMWO 535M0gd0Ls S YOJOMMO
399900b393900U, 5309039 3OMBILOMEO 893500 JOJO0L 633979 oBgdslsb.

3600l LogHPITMOHOLM MGOYIBOB300L (ILO) dmbsggdgdom dbmawomdo bsddom

5Q090BY YmM39Hro©mo© Isbmadom 2.2 30ombo 530560 003905, bmwrm
160 80¢0mbbg 3930 bbgoslibzs 3OHMBGBOMWO ©H5350JI0M 5350YDS.

LIOI] TIR6IS, Nel(47), 2024 133



5303 ™3 B5356MbIYdIM MYy Es30900 FOMIOL LodsOmeol JodsMmmIgdoom,
oy  OmamO3  LYHsMTIMGddo LI ™s  TOMIOL  MLIBRODBMGILS @
X 96309 MdILBMID 53930060930 Bs30MbYdO 535535 5JEUIOIM0S 0lY, MMYMEO 3
35LOOMU.

Logomzggermdo dmem (ergddo ©sdw9dsgs o Bodsemzgeml 3o6ensdgb@ol
9096 domqdo 0dbs Ms9gbodg 396mbo, MMAGdoE IOEIMEIS 3930060 9dMEO
dOMIoL BodoMDIW ™MD, IOHMIoL MLOIFOPLMYILS s KIBIOMYGMBOL 153000bgdM6.
9L 356mbgd0s: Lodo®mmzguml mMysbmwo 356mbo ,LodsMmzggerml Ihmadol 3mgduo® [1],
LogoMM39wMl MEOYSBME0 356Mbo ,,d0:MToL MBsRMMbMgdOL Tgbobgd“ [2], LodsGroggwrmls
396mbo ,,a0m3ol 0bL3gJz00L Tglsbgd® [3], bmerm dmdgEHJoEo &H9dbozmMo Lagmmbols
39933900 Md09J3HgdoLsmM30L 3H9db03Mmo MLsxMMbMgdoL LgMmdo dmddgo Imsgseo
b6 3o@omwo m3dgb@os Lodo@mzgwml 356mbo ,,3MMmEwdEHOL MLOROMbMIdOLS s
0530995350 J0dmd(3930L 3MgJuo® [4].

bodommgganml mMysbmwo 356mbo ,Lodo®Mmggwml 9Hmaol 3mgduo® sHgeoagdl
LodoMM39eML 3HYHOEHMOH05DY IOMT0” “YMHM0JOHMOJIL. 356Mmbol dobgwgom IOMIomo
“OH0JONMOSS  ©ALOJIGOOLIMZOL  ILOJIGdIol FogH  Bodwdomls  Jglervengds
365H05MH900lL  Bobs33m. gl MOPOGOHDMds 30 [o®BM0TMds MM Tbstgl ImEol
dofgmo 99mobbdgdom. s8sbmsb, @sdLogddgdgero Fgodergds ogml 3oBozMMo 6
0990000 3000 (56 30MMS Q59M0569d5), bmerm ©slisddgdmeo - gobozm®o oMo,
Mmdgwo3  ©sALyJAgdOLIMZ0L  SBEOWIGOL  A9M33g  LEBMTomb.  TgLodegdgE0s
MmO 3 060030050, s939 3M9JG0IOO FOMIOMO YYOHMOIGOHDMBIOO.

50 39bmboli  dobgzom BoBozm®o 3060l JIgEMbsM0bMds  [omdmMoTMds
16 Qwosb, bmgmn 16 ersdg  9®LOWemgzsbobmgol  -dolo  356mbogMo
§o6M0m59b0ol 56 FBHMB3gemdOol / 3gmMH39mdoL MmERBML MsbbImdom, 0¥) ol 56
900655009905 9MLOWHemgsb0l 0bEIMLdL. 14 Hersdg sMlMMEHermzs6056
dOMdomo bgerdn30mEgds 990dwgds I0EML B3MOEOL, bgermzbgdol 6 3 EmMob
U39IOMT0. 5oL, 5309 0S 3MILEOWY(EMZIBMb by dg36gdOl oIS, 1)
ol 9935380600905 LM >T5IM dOBOHYLL, JOMEHOIMEO S 3MOBMYMIROMWO 3BM©YII300L
53D5qgdsL, 515939 5360505 5OV MZ56 b 56 MO, 5boEbsTIMB0SM9d 56
990993996 Joem56 IOHMI000 bgerdn 3601 gdol sYds 8d0dg, 35369 96 Lyd0d30MHMBYO0BO
Lo omb gLl GIS.

396mbol dobggzom 530MdsemeEos IMHMI0mo EolZM0d0bs3E0s, 5o s 85853530
5L5g390EOLMZ0L  MbSOIMO  Bsdwgdomls  Tgueregdols Fgdombggzsdo  Lbgoslibgs
dOMIoL 565DPIMEOGOOL Aobs.

dOmdomo  bgandg3mrmergds  990dwgds  ©I0EML  Bg3ocmo b HgHowmdomo
RMOI0m, J5BLIBOZIOO b 2o6MLsHBWIMIO F5O0M. M) FOMTOMO YYOHMNOIOHPMIOL
bobaMdewogmds 1 39l 909053gds, IOMI0mo  bgedg3MIengds 59930 9dIEX0s
0900wmd0m0 BMOHIom 0.

396mbol  9gLsdsdolo  IOMIom bgerdg3ewgdsdo s©0bodbmwo Mbs oyml:
9m050md0L  ©IHYgdol ™Moo s boby®mdwogmds, Bsdwmdsm s ©Iggbgdol O,
063m®8s305  LEFMToMm  5EYOEOL  Tglobgd, M9bsdEYOMDds, LHFMToml  SOFIMOEMDS,
JOMIoL 565HMgds, Dgy9b93390M0 1L5FMTomb S65BEIMMGIOL [gbo, 565BWsEM9dsO
5 9b65BMgd0l 206M9dg 839009 gdol bobyMdwrozmds, IOMIomo MYOHMOgHDOMIOL

9959300 0b figbo.
396mb3do  aobbogrmeos  9gMgmzg  3/Fomdol  fygdsls b olioddgdgemols

134 LJIAOINT JIMmbISN, N:1(47), 2024



390mbO3I 35BS O BGog0Mgdlosb 5393306000 Lszombgdo,  dH™Iol
90655650 gbo - F9M0omdomo ©™3MIgbE0, OHMIoms3 2obolaBM3EMgds  Lsddom
33060L bsbaMdeogmds, 1sdMdoml ofygool s IFMI3MOOL MM, T390 9d9d0
mOLYMBOLY S FIMDOIOMIOLIL 853030l dmzol, SHoedmdowol dg30ws 593560l
PRGN

396mb3do gobboenos ©sdLogdgdeol 35000 gd9d0, MMIJOE 0MZOb-
fobgdl  sbddgdeol  Logmaberols s  xIBIOMYMBOLIMZOL  FodloToEIEms©
MBoBOMbM o XbLOWO F969IML F9gabols, IOMToL MBsROMBMYOOL MBEOWB39wTYme
3693963090 LobiGgdob sbgMy3sl, oloddgdergdolsmzol 06030 MO
309dGHom0 ©330L BTMOEgdGOOm S0 FMEMZL.

LoJoOM3gML MOYBME0 356MbOL ,,IOMIOL MLoGOMbMYdOL Fglobgd“ doBsbos
00 do6H0m50 INNHBM3bgdoLs s 369396300 Mbolid0gdgdoL BrmAsO 3M0B(303900L
39BLsBOZMS, MHMAEOO3 3939000 LHTMToM 5HOW DY SOBYdIM s IMBsErmEbgen
LoxMMHYgOL, MOJOIMHO FgdNH393900Ls s 3MMBIBOMEIO 49350 JOGOOL 1300
530gAL, 93MIM39 ©ILOJIGIMW™MS Lbfogergdsl. s0bodbmero 356mbo s®gymeomgdls
Lobgardfiogzm  mEmRBMgdol, ©sdLogdgdgums, LSO MEEms, dsmo  omdmIsYg-
Begdobs o Bsdmdsm LogMEgdo dgmey bbgs 3oMHms MRENOJIL, 350G 9dgoLs
35Lbolidy)dEMBSL.

396mbo 3639w @gds IOl MLsBOHMbMgdoL LrgHmdo 93mbmdozm®o Loddosbm-
0oL 439 IMYDY. 5D, ol s 3MEIEEYdS LJoOMZgML Jobogsb, 93o330L
U5dobobBHMMYdBY, Lobgwdfomm o330l B3gEoswE  LsdbobMOby,  ©sb39M30L
LoABObMDBY, LodoOMNZgE ML Lobgerdform MBsBOMbMYdOL LodlabwmEby.

396mbom  2oblsB3OMWos  ALOJIGOOL  BMYPSO 39OV 9dO.
50603605, HMI ymgzgwo 3060, HMIGOo3 SHMME309WgOL LoJsMM39W ML Jmsg3MMdOL
50039609000 45BLIBOZIO FMTgBHJdwo LogMmbol d9gd;339¢ ddodyg, 95369 o
15d0d300M0gd056  LsFMTomgdl,  F9WYOME0s  LOJoOMNZIW ML 356MmbIYOMdO”
539600  fgloom  AobobmEEogeml  Gglsdsdolbo  LboJdosbmdol  93mbmdozmE
15g3056MBIMS MYgLEBHMT0 MYAOLEMSE0S.

©53b59d90OL 35 GOIMGDSS  9RMINZY @033 FOMIOL  MLsBOMbMYdOL
Ugg9IOMTo LoJoOMZYML 356MBIPIOC MO0 PIYIBOWO LETIOWIOMOZ30 BMEOIGdO
5 §9bgdo, oswygbowo 39MHoMmYmdom dgodmfdmlb 3H9dbozmeo s®FMMz0mdols
MBoROMbMYOOL  IyMIsMgMmds,  LofoMdmm  gocmgdml  gobozmeo, Jodomeo s
00MEMA0MMH0  BoJGHMMO0; ©OLOJIGOMEdL Fosfirmml 0bgMmMTsE0s  3MMBgLOIE
MoL3goLs o LIYoMIMMm o369 BoJBHMMGdOL Tglobgd, sOMOEbML bsdmTsm Lbogmagdo
0900 d9000H393900 O 3OMBIBOMEIO 535 YOJIO.

Q5L O 5FM356900L FgLolMYEgdEsE EoTBSJTGIIEO 35XV 3Y53IL
1 56 9930 IOMmIoL MLOROObMYdIOL B39g305olE0 96 d9ddbsly IOMAOL MBsROMBMYdOL
LoABObM0. 0199 5ABOJTGOYEL 20 56 653900 LGOI O 39o3ls, F9AE0s 30MSO®
390U Eml dOMIoL  MLORONDMIdOL  1B330solEBHOL 3OHMBIBOMYo  TmM35egMdYdO,
00 8900mbg935d0, 009 5L o300 593L 530M9POGHIOVI0 3OMAGMsds. 20-sb 100-09
5b5g890Eol J9dmbz9g35d0, oL MBS 39o3IL 9M5653¢gd 1 FOMIOL MLsBOMbMgdOL
139305olE0, bmem 100 56 dg@o sbodgdmol Fgdmbggzsdo - 35EIOIE0S
394965 IOl MLOROHPBMGdOL LBodlobmMo FOMMAoL 96965300 2 MLsROMBMYdOL
139(3050lBE0.

3960630 256b0Er 05 5309139 ILOJIGOMEPOL S Bodwydsm bLog®mEgdo dgmazo bLbgs

LIOI] TIR6IS, Nel(47), 2024 135



30600 M3 g3900 QO 35 YO0Jd0, IOHMIOL MLIROPHBMGdOL LRgMmdo Lobgedfogm
LAHOSGHIF0d S  FoPOoMYOMEos 93  bygmmdo Lobgwdfoxnm  Bgsdbgozgermdol
2963sbmG 309w gdgo  M(ygdgdo. 2obloHwzmos 5ET0bolEBHMmIE0MEo Labgwgdo
59 396mbol IMM3930LsM30L, 39MHAM, Loy sMOTM Lsbd309d0 IMIgE9dMEro LEFGMbOL
3993390 8dody, 95369 o LHT0T30MMIGO060 L¥FMTogdol MYHOLEMIEOOL oM9TY
396bmM 309 gd0LSL, BYsTbg39e0 MEOYIBML Boddosbmdolsmzol bgwrols 8gdwolsmgzol,
Lodmdom 3OHMEILOL F9hgMdoL Fglobgd BgsTbg39w0 MMYPBML 25oHY39EH0WdOL
39MLEOMEGdMOOLOMZ0L,  3H9gdbogmemo  M9gAWsdgbGHom  JobLEBOZOMEo  FOMIoL
BoBOHMbMYdOL B®mTdol sMM3930L5mMZ0U.

Logo®mzgerml 356mbo 0G0l 0bL3gd30ol Tglobgd™ AsbloBL3zEH3L FBMIol
0bl3gdEool LsabobMmOL Loddosbmdols doMoms 3M0BEO3gdLS s B0TsMMVIGd9OL,
5060360 LodLobmMOL MFBGdSTMLOEGdJOL s JoU JoBbMM30gEgdsLy s dBh™mIomo
B63d900L 993990560 g99mygbgdols BEHY639wgmBILMD 3538060 9dME Ls3omMbgdL.

d6mdolb  0bL3gd300L  BodLobmMo  5MHOL  LodoMmzgeEml M34930M900  GHgeMO-
AM609d0©6  ©g3zboms, IOMIOL,  KIBIOMIMIOLS S LMEFOSWMMO  ©O330L
L530BOLEGHOML  3MbEHOMEOLIIO  ©9d3900 OO0 Loy s LOTSMMNEOL  0rMo-
QOO 3060, HMIGE03 39JIb00s , oK 9O LsToMMEOL 0v9MHOOO 3060l Jglobgd®
LogdoMmz9eml 356mbols GgLlsdsdobs.

396mbdo  sefgMowos O™l 0bl3gdiool Lodboby®ol dobsbo, kwbJizogdo
@5 dobo Bodd0s6Mmdol JoMHO0MIEO 0TSO Gdd0, 5Mm9m39 IOMmIol 0bL3dgdzools
LoALELYOOL LEHOWJEYGs.

d6mdolb  0bL3gd00L  LodLobmEol doBsbos FOMmIomo bmGIgdolL  9x39JBH0s60
3990y9gbgdol  MHBMMB3zgrymas. dGmdol 0bl3dgdEool  LsdLobOL  bgarddm3sb9emdL
0053560 dOMIol 06L39JEHMOM0, HMIGEUsE 394o3L 565653190 2 IMOYHOEY, MMTGMsQD
9OM-960M0 30039000  FMOEYOEgs.  FMez35M  IOMIoL  0bL3gdBHMOMIb  d9Jdboeros
L53MBLYWBHIEOM MEOYBM - FOBJ3gEms  LEdFM, MHmIgEog IOHMIoL  0bL3gdiool
BodLobOOLbmZ0lL  F9odwdsgzgdl  M930m9bs30gdL  dMMIoL  0bL3gdaool  LsdbobmMols
LEAOSEIRO0L, BY6J30MbOMGIOLS s BogdosbMdOL Tglobgd.

0bL39dEH0M900L gobbMME0EgdoL Db IOMIOL 0BL39]E MM MBEGdSTMBOOS
»00U39dBH0M9dsL  ©5J390YBMYOME  MdOgIHIODY  Tglgerols s Jgdmfdgdols
(06L39dBH0M9O0L) Halobo O 30MMBGOOL sTH30(39d0L TGLobYd“ LodoMNZgE ML AN szMMdOL
50039600900l Jglodsdols®, PY-sdol BxdoLdog® EM™U, Hobslfsmo Tg@ymdobgdols
39609389, 99309l 0b6L39dEH0MYOOLOET0 9390 YOSMYOME Lodwdom 5RO DY. Tob
PR30S 5938 8959MHIML 96 9350 gMML sAB5dTGdOL 5T T 5RO 56 LodmTom
L0339, Lo, B5d9bs-IBIYIMO 56 bgdolBogMO b3y Fm[ymdowrmds s6/@s bgwlofym
(8.16, 3.2, 3). w9d3o, Mbs 500b0TBML, HMI dmIgEgdwo 3H9dbozMGo Log®mbols
39933900 M0099dBH900L 3H9d603796 0bl3gdEH0Mgdsl 396mbol dobgzom sbm®mE0gwgdL
LLO3 - 399603900 s B5ddxbgdMm BYTHYOZIWMOOL BosRgbEH™M s 536MJPOEGYIWO
06L39dGH0Mgd0L MERBMGdO s 50b0TbMO Ls30mMbO o0 3MIYOHMYSEH035L FoMTmoygbl.
5303™3s, MM Moy 99d0bg9398d0 bgds d0MGds -9OHmLS S 03539 LEZ0MBL MO
<0gnds S9m{agdl, o3 396mbol mbgdo sMP3g39s s bdoMmo dghocmdg LdogdEHol
LM 05H ©93059MmB0gdL 0f393U.

93939090 3H9dbo3memo LsgzOmbol Fqd3339o Md09dBHJdoL 93 SEo0l
09L90056 Jglisdsdolimdol MBEOMB3gLIgmas© 3603369cM3z5605 LodoMrM3germls 306mbo
»3000099d G0l MLsROMbMYdOLY s M930LvRs0 Jodmd3g30L 3maduo™ [4].

136  LJIIOINT TIAR6ISN, Nel(47), 2024



3m©9Jbol FoBobos 5@0sbol  LogmEbeol, xsBIOMIWMdOL, BozMm©gdoLs
5 39M99mb 5335, IMIYBHJOwo  3H9dbolzmMo LogOmbol 999339w0 Mmd09dGHgdol
9963 95@ 5300l Fglgdmsb glodsdobmdols MHBEOWB3gwymas, 0bL3gJE0MmgdOL MMYsbm-
900L  15g3056MBdOLIMZOL  BodsMmMWGdMH030  ddBOL  dgddbs, Loxsdm  LsdsGrongols
0996000 30600L -399b03mM0 s 1Ydd9bgdwMm BYITBYP39EXMBOL LsoRgbGHML s
0bL39gGH0Mgd0L MOA6MYOOL »REIGDIAMBOEGOIMS odox3bs ImdgBgdero @gdbozmmo
LoggMboll 9933900 Md09IBIO0L 9JL3EOGSE00LS s 3MBEGMM®OL bLygMmgddo.
3369m39  LAHIBIOEGHODSE00L, TFIBHOMEMY00L, 530M9PO0ESE00L s Fglodsdolmdols
999356930l bLBIOMYdo  Lo3zgMgbm  3MOJBH03I0L  IBYMAZs s 93MM3S380MOL
39606390 mdLmIb osbEmgds.

3996039960 s L9690 ™M BYsTHYZ9EMBOL LooggbEM sMIOL LodoMmzgemU
9306M3030L5 5 IEAMIO 23630156700l LsToboLEHMML LolEHYIsTo Tgdogseo Loy sOM
L5FSONEOL MO0 30600, MMIGEoE Lobgwdfoxm 353mbEOMEWdgWO MEMYS-
By o 59 3mgdLlom Ygbowo fabom sbmemEogEgdl Mmdogd@gool Labgedfoxm
3MBEGHOMWL s HBgsdbg3gmdsL. LosagbdHm gob3gdl  goblszmmmgdmwo 9600-
369wmdol  Mmd09d@q00Lb  dd9bgd™dol  6xdO™MZL, SbMEM(309WgdL  Md0gdBHOL Gg-
30LE®MO30sL  md0gdBHYdolL  Mfygdcmoz MggbBH®do, 3Jmgdubol 89-20 dmbeols 9g9-3
Boffoom aom35¢obfiobgdme G900mb3939030 ©sdM3000YIS® 96 93M9O0GHYdIMWO
0bL39JBH0Mmgo0L MOYIBML F9dzgmdom sbmM(309wWgdL Md0gdBHOL G9dbozme oblidgd-
A06M9dL. BosaabBHM ©dMM393L 530LMGIL  5ET0boLEBHMEOME  3sLwbolidygdeMdIL,
SbmO309wgdL md0gdEHoL 3H9dbozMmo M sdgbEHol ImmMbM3zbgdmsb Tglsdsdolmdols
d9935L9%0L  EM™3MIIB/GHMO JMBBHOMEL  39gdbozmmo 0bL3gdEoMmgdol Mmddgdobs o
0bL39JGH0M9g00L MMYBMYOOL 56O TGdOL 565¢0DBGdOL LBoT)SEgdo.

A9d603Mm9M0  M9gasdgbGHo  dmIgEgdmwo  BH9dbozmeo  Logdmbols d9d339eo
309939d0L 06L39dEH0MgO0L Tglobgd [5] 50a9gbl MLV 35¢JMMHOJOL s FOBLEBOZMSZL
®309d3HoL 293979600  3H9dbozméo  0bL3gdBH0MgdOL  3gMOMEYIEMdSL.  FmogMMdOL

503960 900m55 [6] 53M9gm39 45BLIBOZIOMEo IMTgEJOMEo 99603900 Lsgd®mbols
39933900 M3099d3H900L D3O wo 3H9db0396M0 350539EGM9d0.

396mb3o [4] ImEgdneos md0gdBHoL Lobgerdfoxzm  3mbEmmeols s bgs-
db939wMdol  BMMIYd0, gobbowos Fgmlodsdmdgdol Lobggdo. 93539 Jobmboom
39BLsBOZOME0s 0BL3GIEBH0MIOOL MMYBML »MREIGdS IMZogMdYdO. S©0b0dbMw0s, H™I
0bL399dBHoMgd0L MEOYBML Mbs 3Jmbgls Gglisdsdolio 35LvbodygderMmdols sBM393s.

&9960396 Bmmbmgbgdmsb ™mdogd@ol Jglsdsdolmdol dgdmbggzsdo 0bldgd@o-
900L MmOsbm 25L39aL 0bl3gJEH0MgdOL LyMEO0R0ZIAL s LBYOEGHOR0IGHOL Sl dobo
393990056 5 OOL 350530 MAB360L FH9gdbo3MMO s Loddgbgderm Bgsdbgzgumdols
Bo539bGH™ML. LosgbBH™ Mmd0gdGOL 39Ydbo3MH 0bldgdGHoMgdsl sbmEM309wgdl Fbrmerm
09 bLYIOMIo, Bosz 9O SMHOL 0bL3YIBHOMGdOL MOYBM. 0bL3YJEHOMIOOL MOABMU
5369003H900Ld S Bodd0sbMdOL HYgdoLMIBIZg Lsoggbd™ yz9@L dglsdsdolo mdogd-

Aob 3946036 0bb3gdBHocgdsb.
50b0dbmeo  396mbom  2obLOBW3OMos  saMgmM3g  Loxs®odm  Lobjzogdo

9393 90mwo  3H9dbogmemo  Lsgdmbol d9d;339w0  ™d0gJBHJOOL  9Ju3YSESEO0LOL
MBogOMbMgdol  falgdol  IMM3930L  Jgdmbggzsdo,  Md09YIBHIO0L  BoMMS©

99L3MsBGHOEo0LIL,  3gMom©Io  39dbozemo  0bL3gdBHoMgdol  BsmEcgdEmMdOl
3900mb393580, M009dBHBg 935000l 56 MBdgIMHO F90mbzg3ol globgd Losagb@Hmbmazol

39993 9md0bgdMIOLSL.

LIAOINT TIR6ISM, Nel(47), 2024 137



396mb3do dm399990s 9460379600 Mgaesdgb@Hol Bmyso ©gdMEgdgdo @S SOLO.
50b0dbmE0s, M3 3H9dbolzmMo Mgawsdgb@Ho AobLyBM3MIZL doMmoms© 36MH0b30390L,

OMAgd03 0393l 95d0sboL X bIMMGEMBSL, LoEMEbEIgL, 153G S JoMAMU.
3996037960 GawsdgbGHo doowgds dbmwmo 35bmbom 96 LodoOmzgarml dmogMmdols

©503960900m. 399603796 G9amsdgbEBHL sdBsIdL s FoLTo (33¢0gds F9od3l Llod
3996039960 5 Lsddgbgdm BgEsdbg3gMdOL BosggbEH™ML S 505BLAYOL J399bols Lbgs

©506¢g09Lgd 7 1fjggdgdmsb.

3960bol 35655350 BEBObIMEGHO 560L 39db03M9M0 MgaEsdgbEol dmmbmzbgdols
0530594mx30gdol  Bodwmoegds. 53sLmab  LEIBIMEHOL  459mygbgds J399sbsdo  Bgds-
4MgBWMO0mM0s s 3Homdmgdgewls 9999dwos 99003smb @ 499moygbml bbgs ¢gdbozmeo
©M™3199630  3H9dbo3memo  M9awsdgbBHol  @s3dsymzoEgdol  dobbom, gots 0d
d90mbg930Ls, O®MEILSE G9Jb03MM MYAWsTgbETo 3mb3M9gEH™o bESBIMEOL globgd
306530055 30000mMJOI0. 356mbTJo 50b0dbMw0s bEbIMEHOL BoMgdol 3G 0biE03gd0,
dolo 89999953900l s Jowgdol Hgbo. J3ggebsdo LGsbs®Eol domgdsls MBEOWB3gEymRl
LogdoMmM39eml 93mbmdozols s FEYMIO 2363050930l LsdobolEHOML LolEgdsdo
3909535¢00 LR SO LHTSOMNOL 0MMHOOMEO 3060 - LyJoONZY ML bEIBIOEJOOBS o
9GO MmA00L 9MHM36v910 BosggbEm.

9630l MLsxONbMgdol LBIOMTo sOLYIMWO FOMIWHTJIOL MY Yd5d0
36003690356 O™l 05359mdL  LoJoOMZIWML 3993060900 GIOOEGMMH09d0D
©9360ms, IOMIoL, X96IOMIWMOOLS S LEMEFOIW YOO o330l JobolEG®mol Gogyo
06MdsbgdqdoLs: ,dmIgBHI0o  BH9dbozeo Losgdmbol 89d33gwro 8dodg, dogbg s
15d0d3060M09d0560 LT gdOL BsFMBIMZOl HEHI0EIOOL MOMdIBY“ [7], ,,eOlwo,
3bob53dMd050930 s 89d9dMMO Joegdols x9BIOMYMdOLsm30L F5369

56 /005 goblio 369390 Mol 3ol 8983390 bodw)dsmgdol sdGHI0EJO0L MomdBY”
[8], »18 599 sLs30L 30MHoLsm3z0l 8d0dy, 35369 @S BEA0A30MMDYd0SBO Bodw)dsmgdol
B53Mb5035¢0l 3330300 Momdsbyg™ [9].

B99m50b0dbm0 Bods®mzgwmb 356mbgdoL, Lbgs sdbTstg bm®mIsE 0o 5d@¢gdols
5 B3g9bl dog® Bo@sMgdmo F9dbo3Meo 0bldgdEHocmgdol sbseroBol Logmdzgaby
390d90s 253900 9L 39090 L3369d0:

1. 30v9bg5350 030y, MM LosMMZg ML 356Mbom ,, MMl 0BL3gJ300L Fglobgd®
39bLsBOZMME0s IOMAOL 0BL3YJ300L YYREOS - FMZWIMDJIO S MY JdOL LM,
93939090 3996039600 Lsgd®mbol 99933900 Md0YJEJO0oL 0bL3gdE0MmdOLOL Mol
0bL3gdios Grog 990mb3z9390d0 036Mgds 3H9db03MM0 s Lsddgbgderm Bgsdbgzgw™MdOL
155396@GML @S 0bL3YJBHOMJOOL MEMYBMIOOL BMEJ3090T0, M3 Fgho®dgms LETSOMMNE 06
©13059mR0qdsl 0f393L. 53oLmsb ©s39300609d00 LsFoMms dMmdol 0bL3gdiool s

3996037960 s 1sdI9bgdr™m  Dgsdbg3gemdol  LooggbGH™ml 3630900l MBGOM
033900065 590%3bo.

2. Lobgedfoxgm Bgsdbgzgwmdols gogdgs olbgomo dmdg@gdmwo 9460360
Log3MboL 99339000 MB0JJEHJO0, HMAMOO(3SS FYEHIWIMHR0ME0 O J0doMOo JoObbgdo,
526M9m39 93965090 bggmol 450sd5348539090 s GgLobobo Lofio®dmgdo.

3. 9399460L 361593035 Y39ws Ab30e LydmM LsFoMTMU gosBbos foosmoligmeols
39005059353909c00  (3590EMIGOJ0) BO¥M03S, OMIgeroi Loffo®dml g dowosb
3003394 d0s 2596005690 0. 19935 VYT LHTNM Q553538539890 LofoMTMm9dO
5900 356Mmb3YdEMdOL Jglodsdols Labgudfogm Lsbgsdbgwozgerm begMmls 56

39693936900.

138 LJIIOIT JIRb6ISN, Nil(47), 2024



4. 56 bgds DBgsdbgzgrmds  LsdMghzgerm 06 gdol  Bgodgdso
3sLoengdol  dGB3OLMIb 9393006090 Boddosbmdsby, Tsmm TmEOL  BgoJgdsEO

3sLoegdol Lfymddo Fgbsbgaby.

5. 96 bgds Dgsdbgzgummds 25bol Loffo®dmgd by, dombgogs 0dobs, MH™I
39b30M90M0s oDl AoMb30l FggRd©  FodM[39MWo 53500900 @S MBI MOO
09000b3939%0. Bog5M5MME BogsErom dEYMIsmgmdsdos dofiolidzqgds 2obLogbgdol
999dGHOMJodomMm0o 33, M3 80logbgdols 0b@EgblowE 3mM™mBosL 0ff393U.

6. LOLEBYIOGHOMMSE  ToAHMWMBL  J3994obsdo  53BMPALHTIMMO  BoYMMYGdOLS
@5 93GMYoLOTMMO  3MI3gJugdol  Mom©Ybmds. J0mdgBHIl 2oLs330605, GMI 3
™309d3H9gool, 0oby OMYMOE S506MRIBIFIOMO LY MMJdOL 0bL3gIBH0MYOS ILIZ9d0S
dbmEmE BoJoMmMZIWML Jsz3MMIOL IRIH0W GO0 FoblsD3OMWO 53BHMTsEHMOO
30009396030l sdMbE95900L, 39dbo3MMo Fsbolioomgdargdols s gdudemsdsEools
dmmbm36900l g gdslmsb @s35380M9d00m.

7. 90009 0MToMmgmdss  d9Jdboo  d3994bol  oxEgdol  (goblsgzmmMgdom
LoEbM3M9d9w0 LYdEH™OOL) IgMHBYMdST0. 53 LEIOMTO LS FOMHMS 25IYIdIE0 BMIGOOL
©919™369003 36054303500 39BHMgds. FoLoboEdgdg0s, MM 58 J0TsOMIENGIOM
0mMm  39600Mm©A0 25633970 BIdOX OO  90EYd (HJJbo3zMMo s Bsddgbgdrm
©9059b900390MdOL BosggbEH™L FbOHOW.

8. 9mdgBgdmwo  BH9dbozmco  Logmmbol Fgdizgro  Gogo  mdogd@gdol
UGHObIMGHJd0 TGO gdMEos O b 0byoly®  gbsBy. Sy Bogowoms,
35056MH™M900L, 15g3589900UL, 9(9qd0L, b935%g IMIMTogg FMFgdol - Ol 96sbY,
3GM5J30Mbgd0L, ox3gdol (EN-81) - 0byerolry® 9bsBg, Mog o49d39ds doy3sRbos.

9.9m393 900 393603960 LogzMPbOL 8993390 INY HOY Md09JGHIODY IOIW0S
009J@ob 3OM9dBHol g mgdol mby, Gog MMl MdOYJBHOL bm®mIsEorw
©M399635305Lmb qLsd53oLMdOL IAIOL.

10. oy ULofo®mdmgddo 3505 ©oLOddgdMWms 3MMBIBOMEo ©MbY, M3
MMM 539530090 0s  153956MbBIEId™m B30 gdol gy gdols
b5MHOLbMSB.

11. 58 bLEgOHMTo IZMHM300 36odBH030L Lormd3zgDdg LsFoMms dooobgml
BMma09OHmM0 dMIgEJOMwo 3H9db03Mm0 LogMmbol 99d339wo ™mdogdBoL G9dbozm®o
0bL39dBH0Mgd0L 39H0MPYIMBOL bS30MbO (oy. 39G0IMO, WoBG O, 53(9).

12. 439956580 UBoFoMms 890ddbsl gmomosbo Lsdomm - 1s8sdzgem  Lodbabwm@o,
Mm3geog 9935 J399bol Lobgerdfonm bE®MmwdEMsdo (Boy. UL Logsbygdm LodvysEogdols
35030l LodLobm®To) s AmgdLobwEmqds oligo 3b0dz69EM396 MdOYIEIOL, OHMYMEMOFSS
05056MH™Mqd0, dob@gdo, dofoldzgds godmd350mgdo s 9w30d9900, ULowsz bgds
5005305605 MGYs60DYOME0 533905, A9BOHMIME0EIb0, 300MMYGIGHOMBOOYIMGIO.

@OBINIGHOS
1. Bodo®mmzgemlb mMasbmeo 396mbo ,LodsGmggarml dHmadol 3mogdbo®. mdogrolo,
2010, Lagommgguml 3oOmasdgb@o.
2. LogdomMZ3gml MMPsb0 356mbo ,,MMIoL MLsFMMOMIdOL Tglobgd®“. mdowrolo,
2019. LogoOrP39geML 35O 5TY6 G 0.
3. Logdomomggarml 356mbo ,,dGmdol 0bldgdEool dglsbgd®. mdowobo, 2020. bodsGroggarmls
3565996¢)0.

LIAOIN] TIR6IS, Nel(47), 2024 139



4. B5do0m39wmb 356Mbo ,,30:Mm©IE0L MLIROPBMYIOLS S MOZ30LGswo Jodmg3g30L
30209Jbo%“. MdOErOLO, 2012. LodoMMZ9gEML 3oMsdgb@o.

5. bdomm39ml msg3Mmdol 2013 ferols 10 ogerobiol #173 sygbowrgds ,,dmdg@gdwmwo
3996037960 LogMmbol 99933900 Md0gJEHJOoL 0bbdgdEoMgdol dglsbgd &gdbozm®o
6935996¢0L 93 33gO0L MomdIBY*.

6. LSJoOM3gMml  JmogMmdol 2012 feol 28 9399060l #488  ogbowgds
»,00993 900 3946039600 Lox@Mmbol 9833900 Md0YJEHIOOL B3O H9gdbozm®o
39653939008 ©obol  Tglobgd  3H9dbozmemo  M9gAwsdgbGol  ©EH3I0EJO0L
05MdsBY".

7. LJoOMZg ML 530M™dOL 2018 Ferols 27 ogaroliol #381 sygbowgds ,,0mdg@gdwwo
Losg3MbOL 9993390 8d0dY, 85369 5 LEA0TZ0MMBYO0s60 5T Tomgdol sTHI0(39d0L
05MdsBY".

8. 399300900  3HJMH0GHMOH0900s6  ©93boms, FOMAoL, XI6IOMIWMOOLS o
bemEosw OO o330l dobolBMol 2020 Herol 14 mgdgMzerol # 01-20/6 d65dsbgds
»0OLYYEO, SHOEDSTIMO0MGOO s 39d)FNHO Joergdol xSBIOMGEMdOLsmOL Fo3b9
96/ gobls 391000930 Molgol 3993390 bdw)dsmgdol sTBHIOEJOOL MomdIBY™.

9. L5goOM3gWML  Mm3M30M90Mwo GO0 GMMH09d0©b  ©g3bowms,  IHMIob,
X 963M009Mmd0LS O LMEF0SEIMHO 3306 dobolEBMOL 2020 Herolb 30 brmgdd®mols #01-
126/6 36ds69ds ,,18 Harsdg sbszol 3oMolsmgzol ddody, 85369 s Lsdod3oMmmdgdosbo
L5349 domgdol Bsdmbomzaol s I0EJOIOL MoMdSBY.

BEZHANISHVILI ALEKSANDRE , KATAMIDZE ANA, SEREBRIAKOV MIKHEIL

SURVEY AND ANALYSIS OF NATIONAL LEGISLATIVE
DOCUMENTS ON LABOUR LAW AND LABOUR SAFETY

ANNOTATION. National legislative acts - Georgian Laws, Georgian Government resolu-
tions, as well as Orders of Ministry of Internally displaced persons from occupied territories, La-
bour, Health and Social Affairs of Georgia concerning labour law and labour safety are considered.
On the basis of survey and analysis of these legislative acts the authors of this article express their
view, namely, it's necessary: enlarge sphere of supervision over the objects with heightened tech-
nical danger; for every danger object elaborate standard in Georgian; on the basis of accumulated
experience revise the periodicity of inspection of some objects; for some important enterprises of
Georgia (mines, caves, metro, hydroelectric power stations) create mine — rescue service within
the limits of state institution. Owing to these measures the level of technical safety will increase
and the number of accidents will decrease.

KEYWORDS: Georgian law; technical regulations; standard; inspect; government resolu-
tion; employer; employee; labour law; labour safety; labour inspection.
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BALIASHVILI GIORGI, SARJVELADZE NEBULI, TKEMALADZE LASHA

ABOUT WATER-REDUCING AND SET CONTROLLING
CHEMICAL ADMIXTURES IN CONCRETE

ANNOTATION. The article states that in order to prolong the safe service life of concrete
under the influence of various artificial and natural factors, an appropriate chemical admixtures is
used. Using water-reducing and bonding control chemical admixtures mainly reduces the friction-
al force between the cement particles. This simplifies the transportation of the concrete mixture, its
placement in the construction formwork, and its reinforcement. It is possible to control the setting
time of concrete according to climatic conditions. Laboratory and field tests are required to select
this supplement. It is necessary to carry out proper scientific-research work on the establishment
and application of the mechanism of influence of the water-reducing and bonding control chemical
additive on the properties of concrete.

KEYWORDS: concrete; mixture; research; chemical; admixture.
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056900009305 3oy35600s X 96 Mmobbsedo, 9999y 30 J303656M 0, 4oBLb3s390Eo
5965300l  259m  Fo6M3m0ddbgds 8030MMYsE356)M0  3MOHMBoMwo BMbgdo: MOobMm3sb
056%Y - 96MmM©0, J303656HBY - 3500Mm©MGO (b5b. 2). Wo™bol 3935 0IEObIMGMBL
00 136909, LosE 9BV 6405000 dofimegds [8].

<393 9LHows 60s@sgdd0 3MmOHMBooL 3MMmEgbo 30dEObsMGMBAL  35mMEMMO
37O FG00m 59605000l FJofimqdol LodzoMol godm (Bsb. 3 ). 8b3096, 35650
596006905 60539030 500b0dbgds SBMPMOO FMbOHMFIGds (bob. 3 B). 3mOHMBoro
0930gd0l o08mgdbols d90mbgg3sd0, MM@gLss BMOMOO @S oMo dbYdo
9600369c™m3b50  ©sdMmMGOME0s  gMHTBIm0LOYsb, 3MMmiEglo  bolbosmgds  ™mIMMo
53MbOMFqdom (bsb. 3 ) [9].
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6ob. 3. Lbgsslibgzs 306:mdd30 6050l 3MGMBoOL 3MmEgliols dmbodm®obyols 999mbggggdo:
3) 6050l 3MOHMDBOS M30MOEJLO J5NMPIMO 3MBEHBMEOm; d) 3nMHMBos Bb309M, FBMSE
Bosapgdlo (s6mEa®ho nbEHmEo); 3) $Hdgwgsrosto gnOmos (M3yHo 3nbGHMEo)

60500l 3mo  fjobsswdogamds R 860836g¢m3gbo dmgdggdl @bl
3MOABOYE 53MILONEMBIBY (3bG. 1). 0530b FbM0g R -b LoowIbY Bo3WIBL bl
30996@0L  $H9gb0sbmds, FobgocrmyomMo s  gMsbMEmdgEmH o  d9agbowmds.
05900005, 00bol FOBEOLIMZOL FdMow BamTomgmdsdo R = 240 39, bogom
H96056 damBoMgmdsdo - R, =9 «0-3 [10].

gbMogo 1

30630l 3nOHMBomMmo sxMgloEMdOL 9300 dYgds bosoyol JMmo
{0bs5030gamd0Lss6 [10]

3M0MO
{0obssmdogymds, <5 5-10 10-20 20-100 >100
mad-0
9Bl 3mon-
366Gl ° AH00m oSO | Imds?)nd o| ULsdmsemm 9050
530950MEMdS 80% o Qo Ao o @000

dofjold39d 9ms3LgdMo WoMMbol 3MBLEHMJ300 0dwgds 00 sEYOEdTo,
Lo0bs3 ©Ibo goool doffsdo  (sbmmo Bmbs). 3MOMBoOIdMWwO  wommbol
50qbMds 990dgds A5TMOoMZSEMml GergdEHOMEoBOLMZ0L FsMoIol FGMMIMwom

[11]:
G=K-J-t, (7)

LoS3: G 9MOL 3OMBOMYGINIO OMMBOL MoMEIBbMds, M589dd0; K - wommbols
999 GHM™Jodo©mo 993035¢9bE0 (6/5.bm); J - ©9gbol dosews fitgdo, s33960; t - gbols
39300l O, Lod.

993dGO™Jodommo 9943035 gbGo Dmaog@mo wommbolmgol dgoaqbl: G30bs
-1,04; 30630 - 1,22; 35360990 - 0,45; s¢mdobo -0,335 g6/s.Lon.
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9525 0mM: 9OHO 5339600 Yool J0gM GO0 LESMOL o6z MBdIT0 56O
Q5 499m35boeo 046995 9990 MoMYbMdOL M3065

0
G, :1704&—40‘113(7)21,046(4), (8)

>.Lm

d9Lodsdolbo 1 fgerofodo

@

S>.Lm

36m©©OH0  ©s330f90wgdo, GMIWo03 25dMm0Ygbgdosh dofjsdo gobmogligdmeo
bsHmgobo  ©obssMgdols s 3MBLEBHMJ30900L  OLOEIZ9, Fsmo  Fdomdob
bobaMdwogmdol doMoms©  RBodBHMOL  [omdmoygbl dobo  slisgrol  BEYMmIOMDS
999 GH™Mg0d80M0 3006HMDo0LOYD ool J0TM®. oMol sbMmEIMHOo 3T0fgdeols
B9053000©6 ©IboL 450bgd0LL dofjodo bmMmEogwads 96 Wwom™mbol ombobsisos (1)
396@™gd0l dobg300m 96 960l SbMmEMO Jodmymas

40H — O,+2H,0+4e. (10)

RBMWHEOL  ©sddofjgdol MM 0mbobsgool dggyo  Fomdmgdls M3060l

99JGHOMOoGHMM0  ©sdws  dobo  2oolgerom  QoMTIgdmOGHYIM  AsMgdmdo MG
3596&056 0mbgdso

Fe — Fe* +2e. (11

530¢)™3 9bmIMH0 ©sddofjgdol sdeols 3Gmglols Lobds@mol dgbodEoMgdes©
09969996 90 FoLoegdl 13305 IO IBYSOME ghHms.

65 5006036Mmb, H®MA 65HT0MBE060 Bsbsgs®IO A58M0Ygbgds bMmEM@® oo
b39006M0m0 06550 YAMO0L dJmbg FdMoer acMbEgddo [12]. Egobsmzol dmddgo
5330L LobEgdgddo sbmEMMo sddofjgdegdo, MHMAEooE Ho®dmoaqbab swgdom
99JGH®MEL 3135396 796300 MFy39@ ©9:70dd0 S PoboEosd 0bEHIBLOME ST,
ML IMLEY3L Yo 9330l LOLEIIOL AHYMIMOEID QodmUgers [13].

dmds35¢wdo  oBsbdghimboeros  o3golomgol  dmdogo  ©@gbol  bBogwrs

399y9g690me0 0gb5L 6530090 3MOHMBOo (330 ©IbO, BoE LsTMSEGOSL TmMY3(39aL
3bm©OH0 ©s330f909o 358smm 9b35-509b0m 96 3mbIBLSEHMEMMer Mg50dd0,

0I5 05300096 53030g0m s TV 9 9GO MEOBOL F9IYOP.

31336900

bo5ogdo 9mmi3L9dM  Wom™bols 3MmbLEMWJ300L BY30MBY gwgdBHE M-
JodoMHo 3membool 3OHmEgbo 3080bsMgmdL dow356009MH0 3mMmbomwo gargdgbdol

3b65¢0Ma0MEs@. 60580 [o®mdM0ddbgds GEgd@OMATBHIM0 2o6M9dm-gagdGHO M0G0,

LI JIA6ISN, Nel(47), 2024 151



Aol 39939Mm30mo3 J0wbogbol B s306mHDgBbgds o6 339w0 gegd@Omdodomemo
33963050 - 3500MOIOO s SBMEMMO MBHJdO.

doMOMIPO  BOJBHMMGO0, OHMIGd03 FobLOB3Mez96 Boswogyom  Jsdmfizgmen
30OMBool 063H9bLogMdsL 99dga0s: AMMBEHOL 3Ho30; 3Mb@Edo blbswo bogmoghgdqdol
3063965305 s 89950039600 Mds; 4ObET0 35960L Fg0[g350™dOL boliosmo; yMbE ol
LEAHOMIGHO; 2OMBEHT0 dodBHIM0JIOL sOBYGOMDS, HMIWIdOE 599dEH0IMdI0 JMOMBoOL
36MH™m3qLL; 3MMBEHOL 3H939M5EWIMS s B39M0MO [obsswdgymds.

06936030 AMMBEHIOOL Fgx3sBgd0LIL OO 603369 Mds 543l Aol dMEPMDSL,
MmAol 390 0399obbdgds (390039990 b5fos3900L MMP0gMm3s3domo. 4MmbEHL
0999 Mds 0BOMEYds Jolido F9oz350 (35639990 boffos3900L BMIgdoL J9d30609d0LSL.
01693603 309639080 3930 3OMHBOO 5gEH03MO0M odM0MBYZ3056 MObMZs60, 5Ty,
933M0LYIMO S BHMOFB0SBO FMMbEHYdO.

60500l 3meo  fjobsswdogamds R, 860d369¢m3gbs dmgdgogdl ™Mbl
30OMDoYEw  5OILONMdIBY. Md30b dbMog R L LooEyby 3d3wgbsl  sbEgbL
30996E0L  $H9b0sbmds, FobgdocrmyomMo s  MsbEmdgEHwo  d9agbowmds.
0590005, ®0bol FOBEHOLoMZOL FMow BaMTsmgmdsdo R = 240 -9, bogom
H9b056 9MIoMgmdsdo - R, =9 m3-0-Bg.

w39GguHows® Bossaqddo 3mEMbBool 3OHMmEgbo d0d0bsMgmdl  Jsmmomeo
53MbMMFG00m 55620500l dofmgdol LodoMOL godm. b3, 39MPSP S9MOMYdS©
6050039030  500b60dbgds  bmEMEmO  sFIMLOMIFqds.  JmEMmbomwo  yz0egdols
Ho0dmgdbols G9dmbggzodo, HMmEaLyE SBMOYIOHO s J5DMPIMHO dbgdo I60dzbgem3zbo
©53mMH930s 9gOHTbgmoLob, 3O MEILO bollosmads MIMEMO FMHBEOH™MFJO0.

@0oBJMSEGHES
https://ingibitory.ru/dictionary/vidy-korrozii/

https://t-zinc.ru/o-kompanii/stati/ximicheskaya-korroziya.html
https://studfile.net/preview/6144952/page: 14/

https://tehnoinfa.ru/korroziya/9.html
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9KCIUTyaTHPYEMBbIX MarucTpajibHbIX ra3onpoBooB. Hexpa, Cankr-IlerepOypr, 2012. 394 c.

6. OCHOBBI IPOEKTHUPOBAHUS DSJIEKTPOXUMHUYECKOW 3aIIUTBl OT KOPPO3UM IOJ3EMHBIX U
MOJIBOJHBIX OOBEKTOB TpaHCIOpTa He(TH U Ta3a: yued. mocodue / moxa pea. nmpod. Aruneit P.
B. Henpa, Canxr-IletepOypr, 2016. 198 c.

7. Powmamnoga, JI. B., CtapukoB A. H. 3amura Tpy6onpoBo 0B OT KOppo3uu: yueb. mocooue. M3-
Bo Bnl'V, Bnagumup, 2023. 111 c.

8. Cewmenosa U.B., Xopommunos JI.B., ®nopuanosuu I'"'M. Kopposus u 3ammra ot Koppo3uu /
nox pexa. M.B. CemenoBoi. 2-e uz., nepepad. u gon. «dusmaraut», Mocksa, 2006. 336 c.

9. https://tehnoinfa.ru/korroziya/61.html

10. http://taketop.ru/articles/avtomatika/dispetch-ypravlenie/linejnue-sooryg/elektroxim

11. 0. @g0)5330¢00, . 9gEedz0owo, . bEgmoszmgs. dofolidzgds ommbol
09H9M39150900L 9gargdGHOMJ0doNHo JNOMBOOLOYD I(33s. Lodmm FObsero, 1(45).
d0obo, 2022 . 93. 63-67.

12. 0. 999593000, M, HOYoI300, . WgEysdzoo, U. bEgMHos3mgzs. dofolidzgds
0o™bols 306LEOJ30900L 9e9dEOMJ0T0MEO 300OHMBOOLIRD 3500MPIOO HE30L
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596935-50p9b0mo ®g0ddo dmdMdogg sbmEMmO ©sddofjgderol dmbg LobEgds.
Lodom gOboeno, #1(44), mdowobo, 2021. o3. 74-77.

13. Xepoaunamsuiu W.11., JlenyamBunu JI.B., Xenypuanu A.B. YCcTpoiiCTBO KaTOIHOM 3a1LIUATHI.
A.C. 1253173. A1 10.12.84.

LELUASHVILI LEVAN., PIRTSKHALAVA TEIMURAZ, STERIAKOVA SVETLANA,
LELUASHVILI GIORGI

SOIL ELECTROCHEMICAL CORROSION IN A MOST, LESS ACIDIC,
NEUTRAL AND ALKALINE ENVIROMENT

ANNOTATION. The article analyzes the anodic, transient and cathodic processes of a
galvanic cell. Electrochemical corrosion caused by soil in a moist, less acidic, neutral and alkaline
environment is discussed. The scheme of corrosion of underground pipelines under various con-
ditions of soil aeration is given. The cases of corrosion process control for various soil corrosion
conditions are considered: soil corrosion with prevailing cathodic control; corrosion in loose, dry
soils (anodic control); corrosion over long stretches (prevailing ohmic control).

KEYWORDS: corrosion; underground pipelines; anodic process; intermediate process;
cathodic process; electrochemical soil corrosion.
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Logom39eml LHTNM-L50BHOBOHM LEBMASEOMYdsd 3d0Tg Ib3EOLO A3bOEGI
- 390503335 QoMLY dmdowsdg, 99360960, MJBHMEO, Lods@mzgwml Lsdomm
993609Mgdoms  535009dool  935009303mbo, . FMw3odol  Lsdmm  0blEoGHEGHOL
O0M9JGHMMOL dMHYH0Y dOEGMBO 155D sbgzegosbo.

020 50055 1954 (gl J. 39680. 1977 §garl 9900360 LodoGmzgumls
303946039900 0bLEHOGHMEOL BodMM-3gMWMYOMBO B3NGB0 Lsdmm 0bgobMols
33900%30353000. 1999 gl o590z Bodomzgwml  dgEbogMgdsms  93509dool
Losdonm 89gobozol 0bLEHOGMBHOL SB30MIBEHMMS, HoMmBo@Jo0m WI0(33d OLIOESE0S S
909b03s 3946030L 393609690505 3560IEHOL Lsdg3bogmm bstrobbo.

05@Mb> 3535HBs 0bLEGHOGMGHOL HTMS3MYOOL, 909y Fb3w™ LsobEgmglicm,
bogmgzogho Omdomo s 9gdmddggdomo abs - J. 3560l ,Ge00MJodgdEmeol”
A99603mB0sb 2. fem30dol Lodmm 0bLE0EEHOL OMgIEHMOOL BMoYOEgI©Y. 0y0
Bbgoolbgs 39M0m©do ogm: 30m0d3538060L 35608 ©503m30l d03560; LodoGmnzgwrmls
993609690535 53509d00b @. fr9eg30dob Lobgermdol Lsdom dgdsbozol 0BG OEGH™MEOL X 96
#3OMLo 06506900, 999009y MBOMLO 9360900 MsbsFIOMIE0, “Fosm™Mmdsbasbmdol”
396965 MH0 MMM, J. 3560L 153MGOIML MO3dX MY, B98I 39TR90IIO.

96009369em3sb0s  dobo, OHmam®E d9bgxgOol s Tg3bogMol  fawowo 56
3oOEM. ,3050099MH 356690l B30 EHSE00L Loddgdo, 56539 @. Fwycrwy30dol bsdomm
0bLEGHOEMAHOL, OMYMOF BogMHMITMOHOLM MBOL LsTg360gMHM-33g30m HILYdIYgdOL
B59Myse009d5Ld O M9BsdgMM3g LsdgEbogMH™M-E9db039M0 BBl d9Jdbsdo.

05¢™Mbo  3535Bol  LdY360gHM  FMM35HgMdOL  T9ggagd0  SLObYIEos  sGBYOHD
LGOG0580 s MblgbgdEo M35 LogMMSTMGMOLM 3MbEYMHg63E0LS s BMOHIDY. 0g0
09 B5393609MM 965¢00EH0396M0 ,LSTDM MBIl Mg 3MmEgy00l Fgzco.

39bLO3MPMPIMo  50bodzbol  oMLos  Fobo  9F0BMEO  MZ0LYdYdO:
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3930000, 3900dmlveby s sbsHMTogHo M 30IOIMWGds ABMMBg3Ws©
439 09658960l d0dsmm, 69d0ldogho 3mbxgwod@dmmo Lodvsgool 9830s©

39631bE30L Mbs®0, 259mMBGME0 09GOl HMHABMBS s 3MTMB03dYEIMBMDS. B MTS
3350 O™ Y39Eob yyerdo.

3 Pmemzodol Lsdom  obLEHOGHMEHOL  obsdddMAgdo o  IFMbomgdsl
390300935800 doBMbBO 0535B 9H3WIEOBOL AMIEIIIOOL A5TM. 0RO YM39gEM30L
096905 B396m30L, GMmAMmOE Fo35omo  3goELobologMgdol, amwolbdog®mgdol,
36MHMRGBoMbsoHBAOL, LoMdMLY s BogzsM¥Eol. dobo blmgbs ymgzgwwmzol sMRYds
B39bL gengddo.

bbos gHhogeaem fFeyemen 3000l bsdorer obbihodydo,
bsgsozgerels bsdorer 893609698508 53509009,
bsgs®orggemels bsdorer bs bmgsomgds,

»U38002 g®b5¢mol“ bsGgosgpom 3029805
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53GHMOmS LoygMMoEMIdMO!

3mobmzbgdo g@boerdo gs8mLiagggybgdgero Ladgzboghm
LGHOGH0JOOL 2ox3MMTJOOL s FoMmdmygbolismgols

,B0000M  gMbserdo® 439Ybgds Asloemgdo (LsdgbogM™m LEsE0gdo, 0bgm®Is-
309, ©93w5ds s Lbgs) JoMmme s 0bawolm® 9693Bg. LESGH00L dsboergdo Mbs
93996090l 300390 (MEbMOHo 25dMm(39d900L SbsoBOL oS, HMIWgdos
939969ds  6H93Mmg00L 0930396 300m), HoMTMmoygbogl Losbergl s Mbs
3Jmbgl 29633910 MgMO0Mwo s 3Mogd@olzmwo 3609369wmds.

dsboad g98mbiogd39Yb9dms© d9FOo MbEs 0ymlb A4 3mGmIs@do 1 0b@gMgs-
o 5 Bfgmowo Mbws ogmb CD @olizbg. bGo@ool dmbsdbowgdwrs® 2odmygbgdm-
o 9965 0469L G9gduBH I Mgsddmmo Microsoft Word 2007/2010, d0hog@o: Js®omvemo
- Sylfaen, s - 12. 0bgyamolyy®o - Times New Roman, 6mds 12. bGo@dool 39e9d0: bgs
- 210, 439009 - 2 19, ot 3bgbs - 3 13, Joerx396s - 1,5 LiA.

bGs@Goob dsbsems Fomdmyqbowo Mbs 0dbgls 99090 sbdodgzmmdom: o3
- 360xEO0L Bmds 14, 53GMOMs 2350900 S 0bogoswgdo Sylfaen sbmgdom, IGoxGo -
39999000, I6G0xEHOL BMIs 14, 4olHimEMgds s Ebgbs 30glmsb.

LsMOMMO b 503M0xML sLggg Sylfaen IOoxgEH0m (AGOGEHOL Bmds - 14) ©o
3LHmOIL o Ebgbs 3009bY.

JoOr LEo@G0sL Mbs sbagl s6mEOE0s 0baolv® 965%g, bewm obywolivm®
965%9 ©HgHo BEGHsGH0L JoMIo SbMEo30s. 3bMEOE0s M3y Mbs sefgMEals
BAOG00L Logsbl s Bslido s>EFIMOE JoMOMIE F9IRIOL. sbME o300l M193¢M9bEYdIWwo
Lodmom dmenmds 89500996l 600 65393 B0TsbL. IM0xEO - sbMowo, godwdgdmwo,
3oLHMEGos Foe(3bgbs o 90X 3965 300VY)dB, IBO0REHOL Bms - 12.

1553356dm Bo@Yz900 (JoOHDe s byl 9bgdbY) - 930w YdI0s s MbEs
39039309L 5-10 LoGYzsl. 1b33956dm LoEGY3z9d0 GOHM6xMOLHRD FodMmoYmas HgdEow-
9dodom. Imy356000 1553356dM LoEY3900 BMLEO MBS SL5H3HID 33¢g30L Loabmd&Mmog
SO

LGsGoob BgduGo: IOoxEHol dmas - 12, 06@g6mH35¢00 bE®Hodmbgdl dmeob - 1, 53bsEo
- 1,25 19, oxMmMT5EH90s: UMM B0l otzbgbs s ox396s 3000970 sb.

BOOINWGd0 ©s FomgdsGozm®o Loddmmmgdo TguOmwgdwo bos ogml

Microsoft Equation-3o.

gb®om9gdo &9gduGdo dglermegdmaro »bos ogmb Microsoft Word 6gsd@m®do.
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Use the Equation editor for formulas and mathematical symbols.
For tables in the text use the Microsoft Word editor. Title above table, font 11, bold.

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 the order the sources are cited in the text of the paper, the font size
— 12 pt, justified. Surname and initials of the author / authors, name, imprint, including the name
of the publisher.
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