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Comparative Study of Changes in Methanol Content During Aging of Wine Spirits in Grape
Pulp and Oak Barrels
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Abstract. There is studied the dynamics of methanol content in wine and wine distillate during white grape
processing via European (grape juice fermentation), Imeretian (grape juice fermentation on the must 5%) and
Kakhetian (fermentation of the whole must) methods. It is found that the best quality wine is obtained in case of
grape processing by Imeretian method. To obtain high quality wine distillate the grape should as well be processed
by Imeretian method. It has been established that the methanol content in wine and wine distillates is not in a
correlational relation with the quality of the distillate.

During the must maturation in the oak, the quality of the wine obtained from it grows steadily in all types of wine
materials. All the three - European, Imeretian and Kakhetian types of wines should be distilled as soon as their
fermentation is over, without their further maturation on the must. The highest quality wine is obtained via Imeretian
technique of processing. During maturation of both Imeretian and Kakhetian type wine distillates in oak barrel there

is obtained higher quality wine distillate compared to the cognac wine (grape juice fermented without the must).
Keywords: Distillate; Maturation; Methanol; Oak barrel.
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Abstract. There is proposed new, Georgian technology for young white wines production, the essence of which
lies in that alcoholic fermentation process of the grape juice is undergoing on the solid parts of destemmed grape
must in a fermentation vessel equipped with air-lock, that is in the area of CO 2 with the participation of existing on

the surface of grape skins enzymes, that is - enzymatic preparations are not added into the fermenting mass from
outside. Sulphitation of the grape must is also not used.

There was studied young table white wines production technology from industrial grape varieties — Kakhuri
Mtsvane and Rkatsiteli. It is established, that matured on the must Kakhetian grape wines maturation on the same
must, as is considered in Kakhetian method of white grapes processing, has negative impact on the quality of Kakhuri
Mtsvane grape wine.

In this regard, in order to obtain young wine, the wine of the mentioned variety fermented on the must is not
suitable for maturation, and it must be bottled immediately after fermentation on the must is over. In addition,
removal of seeds has a positive effect on the quality of young wine.

To produce Rkatsiteli young wine, wine fermented on the whole must should be matured on the same must and

than bottled before December 31 of the harvest year.
Keywords: Area of CO2; Grape must; Grape seeds; Youn
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Abstract. Study of raw materials of camomile growing in Georgia has shown that it contains from 0.13 to 0.75%
of essential oil, which includes from 1 to 5% azulene. Camomile oil is valued for its azulene content. Despite the fact
that camomile essential oil contains a significant amount of azulene, its application in perfumery and cosmetics
production is avoided due to its low quality.

Compared to essential oil, absolute oil is distinguished by natural aroma of the raw material and good fixative
properties.

Based on the above mentioned, we have studied technological factors of concrete production from camomile raw
material and absolute oil production from the concrete — the best period for the raw material preparation,
technological regime for concrete production, the ratio and duration of concrete and solvent, the frequency of
treating concrete and waxes with ethyl alcohol, the temperature and duration of freezing out of alcohol solutions of
concrete and waxes.

There have been found optimal technological parameters of concrete production from camomile raw material
and absolute oil production from the concrete.

There have been studied physico-chemical properties of produced in factory conditions camomile absolute oil

and found their threshold limit values.

The qualitative properties of camomile absolute oil, produced by elaborated by us technological regime, fully
meet the requirements of perfumery and cosmetics production.

Keywords: Absolute oil; Alcohol solution; Extract oil; Freezing out; Technological factors and parameters.
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A New Moisture-Retention Technology and Technical Means for Preventing Soil Erosion in
Areas Sown with Cereal Crops
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Abstract. The article examines a new agrotechnological solution—the soil-compacting profiler (SCP)—designed
to reduce soil erosion and improve moisture retention in areas sown with cereal crops. In Georgia, 61% of arable
land is affected by erosion, which requires modern and efficient interventions. The SCP forms small depressions that
collect precipitation and allow water to infiltrate gradually into the soil, thereby increasing moisture availability,
reducing erosion, and enhancing soil fertility. Theoretical calculations and field experiments show a close
correlation, with differences of only 5-9%. One hectare can retain 600-700 tons of water, while crop yields increase

by 9.7-10.9%. The technology is practical, highly effective, and does not require additional machinery inventory.

Keywords: Agrotechnics; Cereal crops; Micro-catchment depressions; Modernized compactor; Moisture-

retention technology; Soil compaction profiler; Soil degradation; Soil erosion.
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Abstract. In the context of contemporary globalization and internationalization, migration—particularly the
migration of highly qualified and talented professionals—has become an irreversible phenomenon. This process
poses a significant challenge for developing countries, which often lose their most valuable human capital: skilled
and knowledgeable professionals capable of contributing substantially to national development. Such individuals
tend to migrate in search of better working conditions, career prospects, and remuneration. As a result, countries of
origin experience a loss of critical potential, negatively affecting both economic development and the effectiveness
of public institutions.

This article examines how the Georgian state can strategically manage this process. It explores the necessary
policy steps to ensure decent working conditions within the public sector and outlines mechanisms for the organized
and targeted reinvestment of knowledge and expertise possessed by professionals residing abroad. A well-designed
strategic approach can not only reduce the outflow of highly skilled professionals but also strengthen internal
stability, enhance institutional effectiveness, and accelerate economic growth.

The proposed framework emphasizes improved cooperation between the public and private sectors, the
promotion of remote work opportunities, and the creation of incentives for the return of Georgian professionals
working abroad by offering competitive conditions and opportunities for professional development. Through these
strategies, migration—rather than being solely a challenge—can be transformed into a sustainable resource for
national development, contributing significantly to societal and economic progress in the long term.

Keywords: Diaspora; Human Capital; Knowledge Reinvestment; Public Administration; Public Sector; Qualified
State Policy; Sustainable Development; Workforce Migration.
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Abstract. This paper analyzes the impact of artificial intelligence (AI) on public administration systems at the
doctoral level. It examines how Al is transforming contemporary public administration theory and practice,
particularly in the context of digital governance (e-governance). The paper describes the positive changes introduced
by Al in public administration including improved decision support, process automation, and more efficient citizen
service delivery while also highlighting negative aspects and key challenges such as ethical risks, data privacy
concerns, and gaps in the regulatory framework. International examples (e.g., Estonia’s achievements in digital
governance and the large-scale adoption of Al in U.S. federal agencies) and recent statistical evidence are used to
illustrate that government institutions worldwide are actively applying Al to enhance public services (oecd.org;
gov.appmaisters.com). However, the study demonstrates that fully realizing AI's transformative potential still
requires caution and careful planning; effective legal and ethical frameworks are essential for the responsible use of
Al (admin.vectors.ge). In the conclusion, the paper summarizes the main findings and offers recommendations:
developing well-designed regulations and oversight mechanisms, training public servants, and strengthening

infrastructure so that Al can be fully leveraged to improve public administration while reducing potential risks.

Keywords: Artificial Intelligence; Data Analytics; Digital Governance; Public Administration; Public Sector

Innovation.
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Optimal Arrangement of Internal and External Walls of a Frame Building
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Abstract. After the construction of building frames, the most lengthy and important process is the arrangement
of its enclosing and internal walls, as well as partitions and communication shafts. The start of the cladding stage and
the timely completion of the entire construction depend mainly on the completion of these works. Although in the
vast majority of frame buildings, both internal and external enclosing walls are non-load-bearing structures, their
construction is still quite laborious. For example, when arranging external enclosing walls with suspended panels, in
addition to the lifting equipment, it is necessary to perform welding work and fill the seams between the panels with
cement-sand or other types of grout. With thin wall materials (blocks, bricks, etc.), it is necessary to use grout,
arrange insulating layers, plaster their surfaces using various types of materials, etc. In recent years, gypsum-
cardboard systems have been used as a rule when arranging internal walls and partitions of a building, which
significantly speeds up the work and simplifies the entire process. It is precisely because of their advantages that
examples of arranging gypsum-cardboard systems in external enclosing walls are increasingly common. One of the

first cases was carried out several years ago in Thilisi, during the construction of “m2” buildings.

Keywords: Building; Insulation Partition; Plasterboard; Wall.
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Abstract. In recent years, along with the increase in the scale of housing construction in Tbilisi, the intensive
development of rocky slopes has begun. This circumstance is caused by a large shortage of territories in the central
part of the city. The largest number of residential buildings is currently being built in Saburtalo, in the mountainous
area adjacent to Politkovskaya and Mindeli streets. The interest in this allocation is primarily due to its proximity to
the climatic zones of Bagebi and Tskneti. No less important is the presence of a metro station, educational institutions
and well-developed infrastructure in the immediate vicinity. Despite the fact that this area is quite densely built-up,
the demand is growing. Therefore, in order to find the necessary ways to free up the territory for the construction
of new residential buildings, it has become a common occurrence to demolish slopes and build houses near them.
Such a solution often requires complex and quite expensive slope reinforcement works, but the abundance of such
projects at least indicates the profitability of construction, and an important task has become to carry out slope

reinforcement works as economically as possible. One such example is given in the article.

Keywords: Anchor; Building; Reinforced concrete; Slope; Soil.
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Abstract. Any society is unthinkable without material production. It is in the process of production that material
wealth is created to satisfy human needs, which is the basis of the existence of society. Business relations are an
integral part of modern society. In today's conditions, the economic development of a country is impossible without
commerce, production, financial institutions and other industrial and social infrastructure. All these concepts have
become an integral part of the life of a modern person. Business relations that arise in this area are called business,

in which small and medium-sized businesses play a decisive role. In developed countries, the development of small
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and medium-sized businesses is proceeding at a high pace, as national governments attach great importance to such
enterprises and provide significant assistance. In economically developed countries, small and medium-sized
businesses are the basis for the formation of a middle class among the population, which is the basis for stable

economic development and employs a large part of the population.
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Abstract. The operation of the power system is influenced by many factors, in particular, electricity consumption
levels, characteristics of generation and network equipment, requirements for maintaining certain values of
equipment parameters, hydropower consumption rates in hydroelectric power plant reservoirs, and the cost of
electricity in the market. Therefore, for its proper operation, it is necessary to take into account all these factors,
which significantly complicates the solution of the planning task using traditional methods.

Knowledge-based expert systems are successfully used to solve a number of problems in power systems. Drawing
up a daily generation schedule for a power system is an important and complex task, which, as a rule, includes the
following functions: load forecasting, inflow forecasting, electricity generation estimation, and power exchange
between interconnected power systems.

Solving the power generation planning problem serves to draw up a generation schedule, the purpose of which
is to determine the operating schedule of generation units taking into account appropriate constraints. The article
presents a prototype of an expert system that will help planners in scheduling power generation. The advantages and
disadvantages of an expert system are shown. The use of heuristic methods for effectively solving subscheduling
problems in the system is discussed along with mathematical programming methods. The system architecture is
given, which allows for easy modification of constraints, scheduling strategies, heuristic and numerical solution
methods.

Keywords: Expert system; Heuristic methods; Power generation in the power system; Power generation

scheduling.
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Abstract. The paper develops a mathematical model of the aging processes of power substation equipment and
devices operating under load. The aging of current-carrying parts of electrical equipment and devices is mainly a
thermal process and is mainly reduced to the breakdown of their insulation. One of the indicators of the degree of
insulation breakdown is the tangent of the dielectric loss angle, the value of which increases with increasing
temperature during operation. In addition to the tangent of the dielectric loss angle, the stability of the insulation
depends on the load current and environmental characteristics.

The mathematical model is developed based on the initial data of the insulation temperature and allows

determining the values of 861 and A86, which are used in aging modeling.
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Abstract. Cement production requires a particularly large amount of energy, which is due to the complexity of
the processes and the variety of stages. Accordingly, it is considered one of the most energy-intensive industries. In
the process of cement production, exhaust gases are generated, which then undergo filtration and processing stages
and, finally, are emitted into the environment.

Today, the practical use of the kinetic energy of exhaust gases is neglected and most of this energy is lost to the
environment. The aim of the presented work is to study the possibility of using the kinetic energy of emitted flows
in the field of renewable energy generation. Based on the fact that the air flow moves in a vertical direction and is
characterized by a consistent and constant magnitude, and also the infrastructure of the plant allows using exhaust
gases to ensure uninterrupted power supply to certain areas of the plant through the use of a vertical-axis wind

turbine and, accordingly, a wind power generator.

Keywords: Airflow; Cement production; Emission system; Emitted gases; Energy conversion; Kinetic energy;

Vertical wind turbine.
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39-2 bMHowdo boBggbgdos Fgbmdol bzgMomo
039M0  5330L  TobolosMGBEGOOL  bmMHIoMgdo
36509369 md900 AobomdMdO gbmdOL dmErIEMmdols s
24M50-0ggd0L dobgz0m. 53 3bMOEOL Imbsgdgdom
F9bodegdgos  93Mgo3g  99bmdol  FH®mbLldolowmo
00M5535M2500L 258MMZWs 0Lg, HMA 56 BogoESOHMO
g9t gobbommo sfzMowgdomo sbasMHodgdo.

53365
d96m0d0bL d0360M30dsEol MBOHbzgwymaol bo-
LEHYOL I3OMYJBHJOOLIL JOM-gBm0 b53356dMm Ls-

@OoGIPAYOS

3000b0s G96mdoL oMloob &HMbldoLbow®mo mdms-
603096900l 9bgom0do, MmIgwoi  A9BoLIBLIHYdS
390m3bemo  3MBLEHMMI30900L  MdMBOBOIMNOO
dobloomgdwgdom s dobo gurgdgb@gdol 3mbLE-
699930990 530L93IMJOJO0. J5obIWOBIIMOY,
00MBOHOZMNM0 MZLsHBOOLOm, 9MSYOHMAZIOMMGo-
60 999m3BLM©o 306LEGHO9YJ 309006 LOMBMUL 3561y~
30l 36m3980 s ©93mTgbEIdMWos GHMBLoLoMEO
00ME6535M3900L 29FMM3WolL IJM©O3s JMBLE-
J3090d0  Lobgoslibgs Lobols mdmysd@s®o  Bo-
Botgd0L (dOHO bogdol) sGBGdMIOLLL.
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Transmission Heat Losses from Non-Uniform Enclosing Structures of Buildings
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Abstract. The main key issue when designing building microclimate systems is the determination of the
building's thermal loads, one of the components of which is the transmission heat loss, i.e. the amount of heat that
flows from the premises to the environment through the heat transfer of external enclosing structures. Due to the
structural features of the building envelope, enclosing structures form various types of non-uniform elements, which
are mainly linear in nature (internal and external corners of external walls, connections of external walls to internal
walls, roof, basement and interfloor overlaps, etc.). Various types of non-uniform heat-conducting inserts arranged
in enclosing structures, known as thermal bridges, cause an increase in transmission heat loss. Their value is
proportional to the heat loss from the enclosing structures. For energy-saving houses, this value is within 40-100%.
Due to the fact that modern buildings are subject to strict requirements for energy saving and increasing energy
efficiency, the question of the correct assessment and calculation of the energy consumed naturally arises. The
construction sector is the largest consumer of thermal energy, therefore, reducing the heat loss of buildings is
important when arranging the thermal envelope of a building. For this purpose, a methodology for calculating
transmission heat loss for buildings with non-uniform enclosing structures in accordance with modern construction
standards has been developed

Keywords: heat transfer; thermal bridges; thermal loads; thermal protection; thermal resistance; thermally
conductive inserts; transmission heat losses.
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UDC 62.001.5 : 33.012
SCOPUS CODE 2108
https://doi.org/10.36073/1512-0996-2026-1-119-132

39L300L Hg0MmboEsH g3Mm3580 dMbgdMO30 50MOL TEJd0MO FmEEmdYdOL

d0fjmqgd0olL bsxgdO s VOMYOEYdS

LodoMmM39wmb 39dbolzmemo Mbogzgdliodg@ol Lsdmm-ggmemyow®o s ool

9050 3563000560900L B3 EHIGHOL 3OMBILMEMO. Lodo@mNzgum

@2309600 37033599
E-mail: z.gudavadze@gtu.ge
8mms R 900dg
E-mail: gujabidze.sh@gtu.ge
69396%B9b@gd0:

93Mbm3o3ol gdudgm@o. 93mbmdogzol dg3bogMgdsms md@m®mo. bydsGmgzgwm

0. 3MX900dg, LoJoM™M39wMml 39d603MMo MboggMLoEgBHOL Lsdmm-3gmEMmyoyHo s Jmol IO

296300000900L $o3EH9EHOL 3OMRLMOO
E-mail: Lk.gujabidze@gmail.com

0. 35050597, LodoMHMNZYML 3H9dbo3Meo bogzgMlo@g@Bol Lsdmm-3gmEMaoMo s dool JEYMIEO

39630056900l B539EHIGHOL 3OHMBILMEOO
E-mail: t.barabadze@gtu.ge

36m@5305. 930M3580 gobob doffmgdol us-
GONbMYOOL godeogmgdol dobbom, sboborgds 3o-
L300l MgR0MboEID dYbgdM030 S0MHOL ITsBHJO0MO
30 06 .3%/§ dmEmemdol 8omgdol dglodwgdanm-
05. HoMm3mgb0w0s Mmmbo se@EHIMbsGoMwo 36Hm-
99B0: 9OLYdMEo Bowbogbgdol (SCP, TANAP) go-
RFoOHDMYds, BL3goldgzgds dowbsgbo ,White Stream®,
bg3500 35bob dofimogds AGRI s ,,Black Sea LNG*
3609943Hgd0m. obbowamos Mmommgmwo  356MH0b-
3oL 3H9dbo3mM-93mbmdozmemo 95830690 gd0, dsm
FmM0oL BHOBLIMOEHOMYdOL bstrxgdo, Lsdomdm gs-
1930 5 FMYJdOL 3mBHIB30IW0. 33¢0358 5B39bs, HMI
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»Black Sea LNG* 36mgd®o 30m637609b@Gme i3sbls o
565056 0MYOMgdSL  YBOHMBbZgymRl  dogo
D30l Mga0mbls s 395G MH 93MM3580. 3G~
9ddL 86083690 m3s60 M30MsGHILMds 5gd3l Bmymes
13obol, oy dofimegdol Lggdol LodsM@Eogol dbMog,
653 9L 93MHM30L 25Bol dsBOOLM3zoL Jodboggw

S MBGH035® 2J393L-

B3396dm LoBYyzgdo: dbxdGOZ0 506M0; Fd>BL-
©960; 93M™3s; 93mbMI03MGmo  BsoBo; 9bgMyg-
G030 MLOFOPOHBMIdY; MHY35000 dmbadM030 5060
(LNG); 351300l ©930mb0; dofjmogdol bstrxgdo; AGRI
36m9d@o; Black Sea LNG.
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9glss35¢€00

5055050 9303500 BoOIOME gbobowgds Blvy-
o 35Bob bbgs {gotmgdosb dgdymdo hobosgwg-
00U d9L53gBMDS. JOMOMSO 59396GJO0 3JNWIdS
39U300L MHgA0MboEIb sTsEJdom 300eMe.d%/{-0wy
239B0l ImEMEMmdol FJorgdsby, Molmzolsg dgdmos-
35B9dveos dolo dofimgdol 890ga0 396M0sbEHId0
(36mggdgodo):

o 5MLgdMEo SCP (Lsdbmgm3og3zsbowdo dols-
©960) 5 TANAP (&Moblobs@meomtmo dogabs-
©960) 30 bogbgdol goxzsMmmgdol 3GMmaddo;

o 0530 B30l gb3gOby Jowbsgbol ddgbyd-
@MdS 30bL396E3Y LodoGMNZI MU A93C00.
36m9d@o , White Stream*® (09m60 653500);

¢ 36336030 5060l JofmEgds MHY35000 d9bgd-
6030 50MH0L Lobom 3MHIYE3500s60 3MbEMT-
39000 3mbLEBEsd0 s 0o Tsgo Brzol
5MBol s LadbMgm-s0dmbogargo  g3em30l
J399690d0. 36OmgdEHo AGRI (sDgmdsoxsbo, bs-
JoOmzgm, ®9dobgmol 0bEgMzmbgd@m®o);

e 3530 B30l 99Bols s bsol mommgmeo
d399bol  3mMGH9ddo  mbgzeo  dMbgdMogz0
5060l Jofjm@gds, 35MOWgEIMs© Mgaombdo
399900l 2o0bg350090IE0 dBIOMHOZ0 SOMHOM
0639606308 ©obgM39, doMHMdoMs© ,Black
Sea LNG“ (o300 Bp30L mbgzso dbgdmogo

20%0) 39fmmom.
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016906030 50MHOL TsEHJOOMO IM(FMELMBJOOL
9Ju3mOEGHOL  B9dbogm®-93mbmdogMo  Lszombgdol
d9LHs3¢0l 3Mm39Ld0, MBb0dzbgwmgsbglo God@Emmy-
305 391300l dYbgdMmO30 S0MOL g3™M3sdo JofmEgdol
barx 00 5 00MJdgds dofimqdols 89909y,

06906030 50MH0L JoloEbydom GHEBLEMOE0-
900b 890mbgg3580 bgg®omo baGxo ($/1000%), go-
Bolsbw3zMgds mommgwo 4399bol GH9MHoGHMMm0sBY
dmddgo  GHMbBoGOL  GHoMmoxggdol  Logmdzgwby.
0bg3500 Loboom Jofimgdolsl, boMyxgdo Fgoagds:

dowbogboom AMBL3MOEGH0MJOOU;

40939909
»Black Sea LNG* 36mgd@ologol gsbol dgbsbzol
dofjoldzgds  4oBLOEs300  (TYL-00);  Fombg3zsgdOU;
LoB®35m 4Bgd0m BHEBLEMOEHOMGBOL; SGBJOOL 353~
@ob, 3063900l InAbobrMgdol; M0 3900000 dgm-
M9Bg 25053300mM30L5 5 MJASBOR0ISE00L bo-
X900Losb.

doM0m50 bsfoewo

30639 0380, 2503900 353900 d4969d3M030
5060b 8530 D30l lvggo LsbsdommU J399bgddo:
0 9MH0 30, G9dobgmdo, ImEE™ZoLs S 3MS0-
6590, 898amd 30 Ggyaombols dgbmdger J39y69ddo0,
30fm©9d0L bstrxgdbg 999tmms35Bgdmo 3GMgdG9g-
B0l BoMAgddo. dBgdMO30 S0GMOL dofmmgdol Ldg-
9900 8530 B30l ELEgEgo LobsdoMmUL J3qybgddo —
090, Gmdobgmo, dmeEm3zs s 3M0bs
65B3969005 1-ga0 Lvye-by.
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3365060

, (o7}
826306030 35B0b bsdoc3m @abo, § /10003%
() 66680000 400, $/10008%

LNG 0 66s6b3mGo06dnb @oBgdgemads, $ /100085

6y3mg3939 3adbag60b d3G3MYHO

®3bIAN0

05360303560

2361%%2)3?0 33%0b g60bz0b oMgdnmads,

. 436906030 3adob gambggzsogdyemnds, $/10008%

93590930353000 M0MOYgds, $ /100083
(50 babegam BoembagBon AMIBLIMHANGIBN @0HIdIEds, §/10008% == baBa3ofm 3uBbawgbgdn, $/10008%

== LNG pMsbb3mOHoMmd0b 33G3MIH0, $/10008%

b6, 1. 3g9mo935BgdmEo 36mgdBgdom 3s13ool MHgaombowsh dmBgdmaogo gs%ol gg3tmasdo dofmamgdols liggdgdo.

1. B®BL3mOHEGHoMIdOL  bsGxgdo
8olsgbgdols (SCP s TANAP) 25850Gmmgdol

s®lYdYEo

36mgd@ob dobggom.

360Hm9dGHol 8obgz00 25Dol sTsEgdomo dmiw-
@Mdgd0L JobfmEId s, MBS mbEgl sOLYdO
35BLogbgdol SCP s TANAP 30 9¢6.8%/f-0m
29BM s s 999amd TBP doelogbobs (G6Mabldsgn-
3960 dmElagbo) s Lbgs dogeg3®m3wo dogm-
LoYbgdOL LsdMsgdom LsdobBby Mgy0mbol J399-
69080 dofiergds. 099 3035610 YdM, Mrmd 2024 gl
050 gNOLMZ0L  sHYMHBdsoXBMmo  dMBgdMHoz0
29%0L LdOMMAM BLO Ladwgoem Cope = 312$/10003°
oym (Mammedov, K. 2024, September 29) o5 go30m30-
@obLobgdm, HMA 25HoL BHEMBLEMOEHOMIBOL botrxg-
00 9m0EagL: SCP-00 LodoMmM3gml GgMoGEHMmMosby
GOBBoGHOL  BHsGoxl - 50$/10000% TANAP-oom
099HJgnol GgMHoG™MMH0sHg GHMBBoGHOL GosMoxgl —

107$/1000 @3 TAP-om badg®dbgmol Ggmo@mmosby

ISSN 1512-0996
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GOBboGoL GHotoxl — 50$/1000 3* (Oxford Institute
for Energy Studies. 2021, May; Rzayeva, G. 2023, April);
TBP-00 d9@asmgmol Ggeo@dm®osbdy Gmebbodol
Adogl — 55$/1000 3 (EADaily. 2021, June 7),
m30b6gmol BHyMoGMOH05%g GHMBbDoGOL GHoMoxl —
65.6 $ / 1000 3 (EADaily. 2022, September 23) o
9 M30L BIMH0GHMO05Dg BHMBDoGHOL GHoMorl —
6.7$/10008° (EADaily. 2021, April 7), ©s3503960, 6™
3BgMds0X B0 200l Ladomdm gsbo 105$/10008°
0ym. 0o gmol LobwzsmHby d6gdcmogz0o soMol
©OOYdMgds  0odbgds  $312/10008%,  Hwydobgmols
LsBm3s6%g — $367/100033, dmen™3z0L Labmza®Bg —
$432.6/100083, bomgm 13600606  LsbEgsedy -
$439.3/10008 (0b. gbGOwoO 2). 35%0b oMgdwgdgdL
dmeolb bgomds 93996990l dobggzom ©oEos s ol
40%-b 50f93L.

50bs60Tb5305, OMI dMYWASMHINOEID 1930150658007
06906030 50M0L  OMHJOMEgds  I60dzbgEmzba
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0bMJds (40.8%-0m) BHMbBoGEHOL Fowowo GoMmogg-
00l 250m. 0¥ 2530m35¢0Lfjobgdm, MM SBHgMdso-
xo6do 25Ol M300000MH9¥MEGDS  EIBEMGOOD
$55/10008-00s (Oxford Institute for Energy Studies. 2021,
May) 8mggda@  390mogwgddo, y3gws 3Gmgddo-

Longob  dofimgdol 9999y 3Mbgdmog30  s0MOol
Lod0MIM Bobo sBYMB0K 630 Fgoagbos $105/1000

3-b o 83180 BogdEo oym $50/10008° dmggds.

2. HMsbl3mOBHoMIOOL bsbrxgdo 3Gmgd® »White
Stream“-ols dobgzom

8530 D30b 39300, YEg30@b 3MBLGHBEIIY
0MBdM030 5060l BHMIBL3MOEHOMmYdOL bzgrdomo
bstxo b3gb dogomgm 36Mmgd@ ,Turkish Stream“-ol
(0B do  6535000L)  sBoermaoom s dgoyobo
106,05$/1000 3 (030L  omzseolffobgdom, G™I
LsBEZgom dMbs33900L LogMdg 1.18-xq6M 509TsEJds
»Turkish Stream®) (Akyener, O., & Shirin, C. 2016). 50

©139565L3690l gomz5woliffobgdom, 3mMmE 3mbl®seb-
3999 3996906030 5060l GHMBLEMOEGHMIOOL ©o-
909 gds 0dbgds $105 + $50 + $106,05 = $261,05 /
1000 93, 99009y dWPsMgmolL boBw3zsM®By (TBP-U
09939mdom) — $326.65 / 1000 @3, dmerMm3zslL Ls%-
©356%g — $326.65 / 1000 33, beagrm 99365060L Lob-
©356%g — $ 333.35 / 1000 3 (sbGogro 1).

»White Stream“-ols 95000b393590 53sLgdO VS0
(LsdMdEmE 20.5%-0m), 30069 sOLYdIMEO FoBo-
96300l 29x3MMNMGOOL 3MMmgdEHdo. 50539 MM, 57
d39469080 dofimgd e gsbol goligdls dmEmol Lbgomds
3993069005 27.7%-0009. 153sem@, Js30 BEZoL
L3 go  Lobsdo®mL  J3gybgddo 36Mmgdd ,White
Stream“-ob byBEZsm FobLobom dofimgdol Ggdmb-
393580 39650030 506GOL BLO 75.8$/100083-00 05g309,
3000609 39BOMMGOY0  Fowlogbgdoom  dofimwy-
0o 25Bol.  Gglodsdolo, dmygdsg 8gBos  ©d
50+75.8=$122.8/10008°- 3go0p96L.

gbcowo 1.
90fmgdweo 25%ob WoMgdmgds C, $/10003°
ROty G
0330mMHEGH0MO0 dologgbgdol »White Stream“ AGRI 36094600 »Black Sea LNG*
93946900 (SCP o> TANAP) 3Mmgd@om 36m9dBHoom
39BMHMMYGOOL
36m9dGHom
TBP-om 30bBLES6398Y s TBP- | 3mblEobiEedg s | dofimegds 350bsdo,
begobdoMs om BE3zoL3oMs TBP-om» 3MbLEBEYTo o
33094690599 3309690589 ‘begolidots 09330 (3533
33046922909
BOMERSMINO 312,0 326,65 318,62 254,12
6v9dobgoo 367,0 261,05 253,02 253,02
dmEEm3gs 432,6 326,65 318,62 255,09*
1360065 439,3 333,35 325,32 252,87

530180 25035 obfobydMEOos sbsbatxo - 2.22 $/1000 33 gs%ob Bogbsgbom EHMbL3MMEHMIBOLmZ0L m©ILbosE

™30l Lsbrg®sdoyg (58.4 30).
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3. HMBL3MOEHOMIOOL boMxgdo 30mgdd AGRI-ob
dobgzom

9499930056 400bg3509gdMEo 396536G030 S0MHOL
30BLE9D3990g  BHOBLIMOEHOMIdOL Fgdwgy, dobo
00909 gds — C 4960L5BLZMS GmOIYoo:

C= Ci+Cy, (1

Losg  Ci=105$/10008° s60L  d469d®ogo  s06H0l
L5d0mYdm gslio 89dgbols dmdgbEdo; C2— gmeng30@sb
30BLE9bEsd0 1 000 8° 06906030 S060L dofjmgdols
24960LsBE3MS

©OMPPMds o o®OLYdME0

6930m396s30900L [Hafner, M., & Luciani, G. (Eds.).

(2022), Kozmenko, S. Y., Masloboev, V. A, &
Matviishin, D. A. (2018)] 99lsd5d0boo:
Cs=Cs+ Cs+ Cet+ C7 + Cs, 2
C7= Co+ Cuo+ Cuy, (3)

Loog C4=50$/1000 33 560L dologbol  GEobl-
3O GH0Mgd0L botrxo 4wg3599; Cs — gobol gombg-
3500905Bg gofgMwo botrxo; Cs — 3mMEGHgdoL Ima-
Lobom@gdols  botxo, $/1000 @3 C7 - ULosbegsm
GOBL3MOEHOL batrxo; Cs — HJAsB0x035300L botrxo,
$/1000 8% Co— 3990L botxo; Cio= 0,25 C7 — Lofizog0L
botyxo [Hafner, M., & Luciani, G. (Eds.). (2022)]; Cu =
0,02 Co — LEOOMIIOM Logmdobom (Kozmenko, S. Y.,
Masloboev, V. A., & Matviishin, D. A. 2018); Co— 3990l

bstxo, $/1000 3. 35806

nC12
6= —""——
V*572,6/1000

(4)
Los3 N oMol 3930l sGHIFOMMZOL S PobBHZ0MH™-
30Lm30L LyFoOM OO (H30MM3> 1 EEY ©d
396H306035 1 ©9); €1, = $100 000 /1000 & — 3m6-
3o 24990L ImALobmMgdol WoMmgdwmwgds [Hafner, M.,
& Luciani, G. (Eds.). (2022)]; V=160 5005l50.0° — gombg-
350090990 d6qdM030 S0MHOL A5sdB030 F9639-
60l $93500Mds. 35806:

ISSN 1512-0996
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2%100 000
6=
160%572,6

=$2,18/1000 @3,

LoB®350m  GHMBLIMOEGMIOOL OML g9gdols ©s-
Bobo®xgdo GHmeo 0469ds:

2L

V*254752,6 13> ®)

Losg S=18 sMob oBIBool Lokdstyg, 335639005

(n4+—<+1)

Cs =

C13=%$80 000 — 35300l oMo GsGogo (Hafner,
M., & Luciani, G. (Eds.). 2022); L — bLoBpgom Bo®d6rw)-
&ob boa®dg doergddo.

4993056 30bLEH9b359g 579 Lsbwzsm dogros.
d590b:

(2+2*579
Cs =

s =223 80 000-$4,96/1000 8,

160+572,6
boeoe:  C10=0,25C7=$1,24/1000 8 o> Cu=
=0,02C7=$0,1/1000 33. 85806 BMOIs (3)-ob: Cr=
$6,3/1000 0°.

MLgdo  dmboggdgdol (Zou, Q. et al. 2022;
Hafner, M., & Luciani, G. Eds.) 5$65¢00%0b boggrdggewby
@5 3mbELAdFMms  Loghgdo  Abasglo  botxgdol
3o0m300egd0lL (Finmarket. 2020, April 9; Klimentyev,
A., Sarafannikov, P., Rodichkin, I., & Ivanov, S. 2020)
390350obfjobgd0m, d9bgdM0gz0 s06M0L Asmbg3509-
d0by s Mg H0xg035300Bg  Aobsfigzo  bggwoMomo
boGx 900 GobadsBoLa &Moo 0dbgds: Cs=71,64$/100093
> Cs=17,9$/100005.

B90mo0bodbmwol  gomzawobfjobgdom, (2)-sb
300900 3mbLE6Es80 39693030 S06M0lL dofirgdol
LOME batxls C3=148,02$/1000 33, 95306 30bLEs635d0
06906030 50M0L oMY gds (1)-b  Gmeo
0dbgds C=253,02$/1000 3.

3530 B30l 4399698030l JofimEgdmwo dvy-
6900030 506M0L VOMHJOMEdOL odmmzerol 99g-
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3900, 00mMJ0 Jomobol BgHo@GmMostby dmddg-
©O0  GoM0ggd0L  Fomzswolfiobgdom, dmgdmeros
d9-2 sbGodo.

20903900 330839690, M ymewrg300056 300bL-
A963s8o AGRI  36Hmgd@Holb  dobgwzom  gombgge-
39990 Loboom dofim@gdols s (M9asH0g03s300L
3990099) 39E9MmgmMOL, IMErEM3zoLs s ©3M0bol
LsBE3MNBsg TBP doebsgbom 3bqdMogo sotMols
GOBL3MOEH0MIIOLLL, botrxo mEbog oblbzsggds
»White Stream® 30mgd@GHolgsb. gsbol ©oMmgdmEgds
L53995ME 19%-00 058305, 30EMY sMLYOLIEO Jogn-
Logbgdol 36Mmgd@do, bmwm mommgme 59 J39-
456580 90fimgdmo 25Bol gsligdl mmol Lbgomds
27.5%-0¢0q5 999;30690)cro.

Lodosenme, AGRI 360Hmgd@ol godawgddo dsgo
D30l obagwgm LobsdoMmb Jgggbgddo dofirmgdol
9989y 06gdM030 50Mm0L golo  83.83$/10003%-00m
059305, 300009 B0 6gd00 FMfMEIdMEO J5BOY,
dglsdodolo,  ghmbsoMo  LaMgoobBsgom  Bsbol
990mbg93590, dmagds 0dbgds 50+83.83=133.83$/10003°.
Los0bEHIMLMS, O™ L, Ggaombdo mbgzso dbgd-
6030 5060L VoMV IEgds 314.30$/100083-05 (Fot-
3o6H0wmlb 3mMO@ gMgawoldo, 0MGddgombs s $d3-b
dmeol  4Mmdgergs0sbo  Ggomsbbdgdols  dglsdsdols
29bob dofmogdol 1sbo) (Echo of Russia. 2024, April).
30bLEGHObEYd0 FoffmEgdol 8999, 93 99396583690l
g30bo 0946995 328.16$/1000 @, Mo 93.04$/1000 3B-om
d9@0s
360m9JGHom  dofmEgdmo  gsHol  oMdIgdsby.
Y]  3930m35¢0LHobgdm, MMI  Fobg390gdo
0916906030 506M0L, OHMAMEOE Lsfgogol dmbdatgds,

3MLgdMYo  Folsgbgdol  gogIMmMMGdOL

M9a0mbdo  gHol doErosbo dmbdatgdol dbmenm
22.5%-b 9950096l (ob. gbMowo 1), dsd0b mbgzso
016906030 5060l 459403006 Fowgdyeo Tmagds
b3¢m-ob 3Gm3gdo — Works of GTU
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0d690s (93.04$/1000 33x0.225)=20.92$/100033. Gglsodsd0-
Lo, AGRI-l 890mbggzsdo Lbgs 0565056 306dqdd0,
dorosbo dmggos 133.83$/10003° + 20.92$/10003° =
=154.74$/1000 3° 0gdb6gdo.

4. H6BL3MOGOMIOOL bstxo ,Black Sea LNG*
36m9dBol dobggzom.

0bgdMH030 S0MHOL VOMGOMGDS QoobYM0TgdwY-
05 899930 3mMEJOoLm30L: 3oMbs (dEysMgmo),
30bLEBBEs (MMBobgmo) s mEgLs (v930Mo0b6s), BY-
dmo 50bodbmwo gmmEMmEMmyool 4sdmygbgdoom.
AGRI 369J@Holgob  goblbgoggds olss, 6™ ©o-
60869 gdol 3mMEsdEg 316906030 s0M0L WOMYdY-
900l 25bLsBPZMHOLIL FoM39¢olHobgdyemos dolo
daL-do dgbobgolL (Barabadze, T.G.; Gudzhabidze, 1.K,;
Gudzhabidze, Sh.I.; Khundadze, N.Sh.; Gudavadze, I.G.
2023) botrxo. 530¢™I, (1) gm®HIMEs oowgdl Labgl:

C=C1+ Ca+ Cayy, 6)
Losg: Con=$9,7/1000 @, 396906030 s0M0L dgb-do
3965b30L 0MmYIMGDSS S 5VJOME0S Brga0MbrEo
sboewmaol dobggom (International Energy Agency.
n.d.).

49930056 350659y 613 0o, bogrm Mmg-
Ls8g — 550 doro, Fgbodsdolo, (5)-sb Lybwgsm
GMBL3MOEHMGPOOLL  3gdol  botrxo  TgLodsdolo
0dbgds $5,1/1000 3 oo $4,84/1000 33, s (3)-s6 bgg-
©MH0m0 b0 LoBOZsm BHMBLEIMOEGHDBY, Tglsdsdo-
Lo 046905 $7,395/1000 9 os $6,147/1000 8°.

94993096 390650y o MmEgbsdg  oBoL
90fimgdolb batxo (2)-sb gLsdsdoLa 0469ds:

C2=50+71,64+2,18+7,395+17,9=$149,115/1000 33

>

C2=50+71,64+2,18+6,147+17,9= $147,87/1000 8°.

ISSN 1512-0996

www.shromebi.gtu.ge


http://www.shromebi.gtu.ge/

969605 — Energy

Q3LObOME, (6)-s6 dMBdMOZ0 soMol dofjm-
©0s%BY LEOMEO bsdxo (LodOMIgMO®  bs3mIoboml
239m35¢0obffobgdom)
Amwo  o0dbgds  105+149,115=$254,115/1000 3* o
105+147,87=$252,87/1000 33 9gbsdsdolag, sDgMdso-

3000mgdE 306 GHdS3©Y

X9060ob To30 B30l iLagrgm LsbadoMml J39y-
69030 dofimgdvyeo dB7dM030 S0MmOL VOMYdNEg-
05 8m(399@005 39-2 3bGOET0. OHMYMEOF Q50MMNIEY-
00 230h39690L, JofimEOMEO 2oBOl POMYdMEWIdOM
»Black Sea LNG“ 36Hmgj@o 9608369¢crm3bs 4o6Lb-
39300905 5MbYdEo JoElogbols s Fgdmmagsby-
070 ,090M0 bs35000L“ s AGRI 36:m99Egdolgsb.
29B0b oMM ds Lodrsem 34.5%-00 b3 gdos
sOLgdMen  Jolbo@gbmsb  8gstmgdom, 18.6%-om
65305000 ,,009O H535M6 s 16.5%-00 bs3EgdOs
— AGRI-bosb 9gsgdoom.

LodMom, 9530 BO30L EsLvgEgom LobsdoMml
J399690do0 AGRI-ol dobgwgzom dmbgdcmogzo somob
©oMPRMwgds $133.95/1000 FB-omm 055305, F0©OY
dobogbgoom dmfimgdmo 4oBols, Tgledsdo-
L5, 9OMbs0MO Lfyolo s LaMgsEobsgom golol
d9dombggzedo ,Black Sea LNG* 3MmgdEol 0magds
™o 046905 50+133.95=$183.95/1000 5.

5. 396986030 5060l VOGO MbAMINLS O
53L3H®M0sdo dofjmegdols 3909y,

6Hmdobgmdo  dofimgdmwo  dmbgdMozo  soMmo
BRUA-U (099003569000, 69806900, mba®mqmo, 93¢@-
Mool 06¢gM3mbgdBHmMmo)  gdzgmdoo  dgodergds
GMBLIMOGHOMEIL  MbyHgPLs @ 93LEHO05T0,
99000™0 30 — (396G E 93MM35d0. Fofjrrgdol
060836903650 ds0 ba@xol (s, dgbsdsdols,
05O Bobol)  @s  Foogro  Fmagdol  odm,
30653 gbmds ,,Black Sea LNG* 3Gm9d@b 9bo3gds. dsb
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3609369¢m3s60 93mbmIogmMo M30MsGHbmds oJgL
3530 D30l abogwgm LobsdoMmmby IgdsMy J399-
69090 36986030 5060l JoficgdoLL. 53 3oM0BEOL
dobg30m, 3mbLEbEsdo dofimpgdmwo dmbgdcmogo
50608 QOMYPMgds  Bgoaabl  253,02$/10008%L,
H"3069m0Ls s MBMIMOL LoBEzsGBY $318,62/1000
33-U, bomwm 9ba®gomols s 93LEHMO0L byBPZsMHBY,
Ls@GOobboGMm  qoslsboo  gsmzseolifobgdom
$372,1/1000 8%-L (Snam. 2018, February).

50lsb08bs305, MM 2024 fgarb g3GM3sdo oBol
006:190B9g 3oLgdo (Fopowoms, TTF 350%g) dgtyg-
md@s $400--600/1000 3 ©0535Bmbd0, Gog dovy-
00mMYOL  5HgMOS0X Mo A5BOL 3636 EBs-
605bmdsBY 93030l BodobBby Mgaombdo. Mg dg-
95905 0MJdgbman gsbUL, 2024 Howl 06obTs 0¥ed-
996w9c00 oo $200+-250/1000 92 oL dgodobs. ;e
24930035¢00Lf0bgdm, GMI hosGIMIOMO  QOMNZEY-
dom, dsjmdo d9653Mm030 oBolL Lodomdm gsbio
$105/1000 93 oge (ob. 3sMoaMogo 4.1.), 35906 med-
396990 99obol 93MMm3sdo dofimogdol 9909y dobo
©0MHgOMgds $95-150/100033-00 dg@o 0gbgds. dogo-
Womd©, 3MbLEAEBEsG0 dobo oMgdmegds 0dbgds
$348,02-403,02/1000 33, Gog 2L93g 30639096¢wWbs-
M05b0s Mga0mbdo.

o3 Begzsly @s ©bsoby Lafzogol Lsboo mbg-
3500 3BgdMH030 S0M0L godmyqbgdsBg oL
39L300L Mg0Mmbol sHBOLMZ0L doer0sb LsobEHghglm
05Bs®L bLboL. Mbs0BY F30MYEBHMbII0b0 Fomby-
35009010 36gdM030 5060l 39ML3gJEH0wo 0bxy-
LAY BHOOL  Fgddbols  aabgGocmyMo  g4gads
(Konoplyanik, A. 2020, November 16; Danube Com-
mission. 2015, April) omgowobfjobgdl . mbsoby
11 3000gd0 #HgMT0bsErol mfYmdal. gu Lafiyseomlibm
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3bo Lodmogdsl 0dergzs 350mbY3950gdo d+969d-
6030 5060 ymeg30L 30MEH0b dogzshmomm Hmdo-
Bgool, dmEasMgmol, LyMdgmol, beMgzs@ool, by -
690U, LEPM353900L S S3LEHMOOL 3MEHJdT0. 0rwa-
39 dbgmo 39390l ASBLEbMM309WGOLE S9Y30wY-
0905 3mGHIB3E0MMo 3mbIMM9IBEJdOL Tglfogams.
Mobemgls 3mb3©m9b@Gado dglsdargdgeros Rsoom-
35¢0mb 830609GHMbs710560 gombg350090w0o 50MHOL Y-
650l 3B FOTo GHEOBLIMOEHMIOS FoMToMoEmb (96g-
30bol 3mME0) s gagmbol Br3zgd0b (sangdbsboo-
H30oboL 5¢05Q0L 30:ME0D). 9HgREOLOL 30MEO
9439wsbg  sbermbiss BomomgdME  MHgaombmsb. 650-
®mddo (Jurkovi¢, M., Kalina, T., Stopka, O., Gorzelanczyk,
P., & Abramovi¢, B. 2021, March 19) 6583969005, G:d
06396M900LM30L MHY35O ¥MBIIMOZ0 0Ol o0m-

9496909, 359mygbgdwgaro L3530l Bo3zEs, Lsdrsenm

14.8%-056 9bsBmals ofjg93L. BsdH@Ido dmEgdmeros
31969062030 5060L BHMBLSMOEHOMIOOL VOMYGdILIEGdOL
390000030900 FoMmToMHOEML 9MHgAOLOL s gr9eg30L
30O BHJO0B ©Mbsol M9a0mbdo BHMBL3MME0MGBOL
©OML. ©bs0Bg LEYYobo 3MME0S FowsEo (BBobg-
00), beoewm LadmEmm — bErmgs3gool 3mOmEH0 s3LG-
05006 LEBEZIOBY — BMSEHOLENSZS.

299mm3gddo 930093 Mbssg0560 Fombgzo0gdeo
5060b LBOZM 3:MEJOLS S Roe53OL 3MMEL Teatrols
GMbL3MMEH0MIOOLIMZ0L FgMbgmwos SS LNG-C @o-
30L §96396900. 45300056 FmaBsMEBMds 4MHIgEY-
05 ¥9JL0GMOLS S AYMHYZ9JIYWO S0MOL Lo Mbls-
30OEM 0503900 459Mmygbgdom. 2oed3Ls s dBESEOL-
5300300 25H0oL W0MJddOL ASFMMZEgdoL Jg-
093900, (EADaily. 2024, November 20)-ol 9mbsgdgdols

390350ob{jobgd0m, dm39dw9wos dg-2 3bGowdo.

3bdowo 2
290b9350090e0 35BoL YOMYPIMEgds $/1000 33
359gbsgbo
36@0
©OMOMEGOS sbsbotrxo ©OMGOMEYOS sbsbobxo ©OMHOMEGOS
3°0b036 306 gows3do 000090 3m6G) 39300056 000090 36
3mMGHdo dofimqgdsby 2395380 0M5GH0obensz5d0 0M5GH0obEMsg35d0
9dofmgdsby
0563565 314,30" 22,03 352,77 20,36 388,61
9693obo
4930 236,3 25,32 280,52 20,36 316,07

*0568565-9M9obol 3mGGHdo mbyzso 3693030 5060l JofimEgdoll OoMIBMEGds SMYIIM0s ¥YMIgMLs ©s 53d-

90l sMLYdYEO 3MHIYE3500560 Fgmsbbdgdols dobgwgom (EADaily. 2024, November 20).
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O0AMOE3 3odmmzwgdo 330839690, ymwg300sb
930693Mbo710560 gombgzoadwyEo s0MHol dofmmgds

690mbdo dmb39MgdoLmzol 360d3zbgermabsw MaG™
9939d&H¥IM05, 30O FoMToMS JMHYRoLOWB. yMwg-
300056 250bg35009dwo 5060, MmO E d496396M0L
Lof3530L dofimgdol 3093 JMH0 35605605 O©-
GMbog0560 gobdBogdom dofimgds Gsgo0 brzol
3639080 5 $H3060000L 3963900l doMgdBY RoIE)-
300035 ©MBsol 3mMGHddo dofimpadolomzols. sdo-
Lom3z0L A9m35wolffobgdmwos BH30HMOL 3mbLEb-
3990 93069@™bsg0sb d0bstmg-Brzol FHob3zgmgddo
2399G300M30. F530 BLZoLs s MBIOL 3mMEHJddo
dohmgdol 890gy mbgzso dMbgdMmO30  S0MmOL
©oMgOMgds bsB39b9gd0s d9-3 sbMowdo.

596095, 953 BOZ9Ls s 8. MBsoDy dMB39M9-
00LM30L 93O M3 3mMEHJOT0 OEHMDB7060 Fob-

dboo  BHo639Mgd0m  BHMBLEMMEGHMYdSL 3603369-
©@®3560 M306M5@guMds 5d3L FoGMToGS gHgRolosb
©5 43006 dgomg  GHMbogosbo  ¢ob3gMgdom
GOBL3MOEGH0MYOLD  FgsMgdom.  0353MMYY-
W, 9530 BO30L 3mGOHEIOOLMZ0L MH3500 ¥BYd-
030 50MH0L, OHMYMOE LsH3s30L, GoLo 30mb3MM9b-
G ©0535%mbdos 350-400$/¢ (Artyukov, O. (2024,
May 16). Norwegian gas turned out to be twice as
expensive for Germany as Russian gas. Pravda.ru.),
bowe  ©bsol  3mMHEHdolmzol  dmbswmobyero
9390 25300900  BI0Y, 300009 0 dmddgwo
goboo (2024 Ggaol, BogMEsbgdol TTF 3sddo,
2500bg35@dMYo 5000l golo ogm $516/1000 &,
beerm 53LGHM00L B3O EHI60L 35830 — $529/1000 83
(EADaily. 2024, November 20).

gbGowo 3.
2950b9350090v0 35Bob WOMYdIMEYds, $/100033
Ls(3930m | woMgdMmY 05030056 Lemm 5bsbsM- ©OMHYOIMEGOS 5bsbsM- ©OMYOMY-
Td93Lgdol 05 9300308 | 2993Z0Mm- ©O0MY- X900 306 X900 05
3063900 3mM390do 300 090 306 395380 36 306
90fm©adol | oMYdwgds 2395380 0M5@0L- 0M5BH0obeMs-
3990092 dofimg- 53580 3530
059 dofim9-
05%9
35665 236,22 1,7 237,92 - - -
306b363 235,12 1,7 236,72 15,78 252,5 20,36 272,86
OTCGH|IN 234,97 1,7 236,67 - - -
949930 236,30 1,7 238,00 = = =
23985MMMYdMwo  Joelbogbgdom  (SCP s  LNG*-Ls s AGRI-bonob 8900509000, G506 dvmem-

TANAP) 56 ,White Stream" 36gd@oom dofjmgdmeo
016396 gd0LMZ0L sHYMBIOX MO gobol Asdmyg-
Bgds b3y 9M93mb3M96EHMBaM0osbos ,Black Sea
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2396900 LbBPZsMOBY Fobogbgdoo dofmepgdmwo
20B0L ©oMGOMEgds $312 /1000 33-05, beagom , White
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Stream” 36mgd@ol 990mbgzg35d0 3mbLE6Esd0 dofjm-
9oLl - $261.05 /1000 33 (ob.sbM. 1) ©s MmMogY
d90mbggzsd0 Imombmgl 3609369c0m356 sds@gdom
botxl 2ombg35gdol ($71.6/1000 3%) s GHESBL-
30mOHG0M9d0LmM30L. 39009350, 0L Fo30wgdom d306H0
5080mBbJds, 30MY Jrg300sh dofjmegdyro yo-
0b935009090 50M0.

©99650L 4395 bsfoedo bmMzgaommo mbgzswo
0MBdM030 5060l FJofmEgdsg 9653Mb3MMbEHwbo-
605605, M50096 ,2023 Hgl badzgyomeds 30335600
Equinor-0s @ 99M3s6memds SEFE-3 bgewo dmsfghgls
sf0sb 3mbEGHModBHL 9303538060 129 Bowrostro
3040 39E®0 396900030 S0MHOL gJu3MEOEOL QoM -
dgegool dglsdegdarmdom. dofimgds dgxsbs 55
30¢05M© MM, 5699 420 MErs®bY IgEHo sl
3Mome dg@B®Io“ [Artyukov, O. (2024, May 16)],
500@md ol GHMBLIMOEGH0MYIL  J3gs  ©vYbsol
306390599 $80/1000 33-bg 890 ©aLFOMmEDY, GG
%5090 $500/1000 33-b FgoAgbl s oEOWIGOOM
30605, 300069 Y9306 dofimogdyero.

»Black Sea LNG“- Ls @s AGRI-L g6m3sbgomsb
390006050000 530w ©3MHIMbogdom ,Black Sea
LNG"-0b v3065@gbmdsdo. dombgsgs 0dobs, Mmd
3MbLEBEsd0  Fofimgdeo  AsHol  oMGdEgdS
JONB0M0, deas®gmTo, HFobgmls s M 3Ms0bs-
do 90fmEqdo asBob gsligdoo ,Black Sea LNG“-0
@0EYOHMBL. 5 Bobgdo LM 16%-000 B0
AGRI-%g. 9o6@s 530Ls ,Black Sea LNG“-o dofjcm-
0300 990mbgg35d0 dvyeastgomdo, Hdobgmdo, v3-
50b65bd 5 FMEEOMZT0 AOBOL VOMHYOIYGOIOO -
0505 s db0odzbgarme 49blbgs3090s 9MMTsby-
0005256 (2oblbgoggds 1%-bg 6530 gd0s), B3 sbg3 >
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36m9dBHob 3093 IOHM IO TbsMgE Mbs Bo-
0mM35¢Mb, 5 M3 8608369 mgboco gobolibzaggdls dols

939 bgs 30:m9dGHoboysb.

353365

39L30ob M930mb00s6 930MM3580 ©sT5EYd0O dm-
3Md30L 36gdMH030 50MHOL Lbgaalbzs 3MmgdEoo
90900l batxols s WoMgdegdols GglHogzensd bs-
Fmoegds dma330 39353900 999ga0 alizzbgdo:

1. s6lgdmEo Bowlsgbgdol SCP s TANAP-ob
3989OMOMGdOL 3MMmgd@ol dobgzom 3sL300L
930060056 930Mm35d0 dofjmgdmwo dmbgd-
030 5060 oMY J505b d30609, Mo3
298039905 LsGMBBoGH™ J399bgdol oo
5m©YbMd0ms s 500 BYHOEHMM09dBY Towo-
WO 2535MdoL  LoBMbBoG™  BoMoxngdom.
QQOEOs 45BLbge3gds Togo B30l Lz gm
Lo6530MML gMTobgOL IgHMdEs© TIdsty
939969080  EHEBLEMOEHOMGOMWO ASBOL ©Oo-
909090l Mol (bLydmserme 40%);

2. ,White Stream® 36mggd@Holb d90mbggzsdo golg-
00 05 (bodswme 20.5%-0m), 30MY
3610 FoBLOIHIIOL FogBsMHMYdOL 3GHrM-
994G 0. 58539 ©OHML, 53 J399690d0 dofjmgdmem
29D0ob BoLgdL FmEOL Lbgsmds 9930MgdmE0s
27.7%-0¢09. Lodwocm, 9530 B30l ©oLsg-
@gm LobsdoMmb 43994bqd8o ,White Stream™"
36994 BHob boBLzsm gobBlogbom dofimpgdols
d90mbggzedo 5060b

0mbgdMog0 a39b0

75.8$/100033-000 05305, 30QMY  IGFIOMMY-

o dobagbgdoo 3ofmgdEo 3oBobY;
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3. AGRI 36Hmgd®Hol  gstpymgddo dsgo  be3ol

©3Lo3gm Labs3doMml J3994bgddo dofjmepgdols
9990009 963dM030 50Ol BoLO Lsd M,
$69,8/1000 33-000 0558305 BoElogbgdom dmfjm-
IO s $8/1000 83-00 055305 ,, White Stream®
369dBHoom dofimgdge asBbHg. 20 J3gybgddo
dofm@gdme 2oBol goligdl dmMol Lbgomds
360mgd@ "White Stream"-ob 56s¢rma0wMos;

. »Black Sea LNG*“ 36mgd@ob dobggoom dofjm-
700l ©bsbsMxgd0 s FofimEgdMwo s0M0ol
©oMdMgds 3609369wmgbo  29blbgs309ds
sMLgdMo  Folbogbgdol  49BIMMMIdOL,
"White Stream"-lbs 5 AGRI 36tmgd@&qdolasb.
239H0oL WoMHGIMYgds Ldwyseme 34.5%-00 -
0505 3OO Foelsgbmsb dgstgdom,
18.6%-00 ©ods¢0s ,, White Stream® 3609 oob
05 16.5%-000 ©d5¢05 AGRI-L;msb dgsmgdom
@ Loydmome  $253,77/1000 3B-0b  GHmeooo.
239MHs 530LY, 8530 BE30L ELEZEgM Lobsdo-
6l J39946900Lom30L dofimgdyeo 3sBol wo-
909 GO0 obsdM0s (Lbgomds 1%-bg s-
0505);

. 2024 fiewol dmboggdgdom, 93mm3s80 AvBol
30M390%Bg Bbgdo BgMygmdEs $400--600/1000 33
©0535Dmbdo, Mo3 F0MmMOMIPIL SBYHd0Xb)-
o ool (,Black Sea LNG* 36mgd@ol dobgo-
3000 3mbLEBEsdo dofimgdol 990y doLo
©0oMRRMEgds $253,02/1000 33-05, s3LGHM0580 3o
— $372,1/1000 @) 30639696@w9bsr056mds%Y
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9360m30L  LsdoBby Mgaombdo. 3mb3MMIBEG -
6505605 M Jagbmwo gobos, 3mbLEBEsdo
dobo  POMPMEWGPROL  33EoEgds  $348,02-
403,02/1000 33 5356090305 dmbsgrmbgero;

. 050000 3639M96EBM0sbMdom  boliosm-

©905 853 BE3sLy s d.bsoby 4gdgdol
09963900609d0LsM30L 3300l MgaoMbosb
dofirEgd o gdsmbyzdYwo  yabog. b
29bbogmoMgdom ,Black Sea LNG“ 36Mmgddl
gbgds. 8530 BL30L 50IMbogEgo LabsdoMmmby
890569 39969080 Bofirgd o Foobgzeg-
0o ool oMgdMEgds  LE8sEPME
$235,65/1000 3, bmem 8. ©@M650L 306
2oo3do  $252,5 3mM@  dGsGHoLErsgsdo  —
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o6dmgdbowo  aommzacolfjobgdgwo  ©gzoEeEHL
©OxM35d0 dmbsfowrgmds 8gmdegdgaros, 3590bss
30, 099 LsFo®mm Fomdmgdol MHBIH3900 SOLYOMDU.
05BMOL 53 bgadgbEHOL MBOHNMB3YXYMRS FOMHOM SO
0b935000 35DB0” 353OMB0M bMM30gEXE©IdS.

do®0omso bsfjogro

39300l Hgyombdo dbgdMm030 gsBob Fomdmgdolss
5 GHOBL3MBEHMYBOL M30LgdMMgdsbo

016986030 45B0ob HoMdmgdoly s BHEMBLIMGOEGMY-
05L 09996780, sHYMB0R BB s Lads@mggwrmdo
035300m© godmbs@mwo Lgbmby®mo bsliosmo oggl.
D58056Mdo obol Imbdotrgds 2-3 x 96 dgGH0s, 300609
bogboerdo (International Energy Agency. (n.d.).). 8gbo-
0500, bogbmawdo 360dzbgemgzsbo  MHgbgMzgdo
§96308mds, HMAMO3 FoMHIMgdsdo, obg LaG@BLSMM-
A 065365LEHOHWIBHIO080. 9855050, sDgMBo0XBL Tg-
wdeos 06986030 S0MHOL JoMoggdol 2—-3 Jente.d%/f-
00 39BM©s, MMHJIgbgmol Bsgbycols Hgbgmzol
50030 bgwdobsfjgomdo  Bsfogol  dgdggmdoom
(Roberts, J., & Bowden, J.,2022, March 20).
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000 Jgbmo  3oBol Bogbmwol Laddgfhzgwm
69B96M3900L LEWO FMEMEMdS 3913008 Lobsdo-
OBy EoobEmgdom 10 dowosME 390996 IgGMO©
560l F9xsLgdwo  fawofsdo (Roberts, J., &
Bowden, J.,2022, March 20).

0030969085, 0605635 s gMoyds sofygl dmems-
3565390900 8o609900L  Hgwofodo 20 dowrost
3790996 99BHEedg gobol Jglobgd (Tagieva, A.,
2024, January 12). sbggg goboboegds gsbobgomowsb
9363500 89969060030 50M0L 9Ju3MOEGHOL Lsgombog
(Trans-Caspian gas pipeline: Azerbaijan offers
Turkmenistan a unique chance).

b dsgnByg 960d369¢m3s60 Lozombos 3oL3ool
920060056 9303590 3BgdM030 s0MmOL Bofjrmgdols
939eobg 900900560 356056E0L aygbs. sdobsmzol
3993090 90s Mga0mbdo 4obol Famdmgdols 0eg0lg-
dv9IM09d0L 2om3z5eolfobgds. gL 93Mm3sdo dwbgd-
030 50600 E35EJOOMO FMEMEMdGdOL dofjrmgdol
Pbrmglio s g3gwsb) 39OL3gddorwwo §399s6s 0)6-
J99bgmos.  03Mddgbgool  Famdmgdol  MgbgMz9d0L
DMUEO© B HOIE0s FmboEgdgdoL sMolaxsMm-
0oL 2580, Fop™od 53 MyBYMZ3gdOL bofogmols Tga3oligds
F9bodgdgos. 2024 9wl 0vMddgbgodo dbgdMogo
5060l dmbToMqdsd 35 dM.d® 9goy0bs. o™ Jdg-
Byl 565 odgly dofiolidggds aoBLE3900, sdo@md, dmb-
356900L (33¢00gd500L (BMs Bsdms™do s d9950-
0905 Dogbyedo), 335¢E335¢ ¥BB¥MmOZ0 S0MOL
Doe0mgdol ImEemdsg 033wgds. Mga0mbdo dmbgo-
6030 5060l dmbdsmgdol LybmbMMmO MsbsdMMdOL
39830309630 1.5-%g 3g&H0s (M0L 4o0m3 HBsdm®ols ©s
Bogbyeols Imbdocmgdols dmEmemdgdols mebsggstm-
35 560L 21/14), Ds8mMobs s bBogbmarols Fomdmgdols

dmEemdgol dmmol Lbgomds fgerofsdo dobodma
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7 9¢000.33-05. gotrs 59obs, 3ob3ool Bzl o@Jdg-
b Lgd®m®To, Loss Petronas obl dmodmggdl,
99bodergdgos 5 dem.0%f 2obol sFgMs s dobo
3BgMB50x 9630 BHMBL3MMEGH0MYDS. Logdg obss, GMI 53
23500b 1oalio bsfowo 030l 96 oo@YmMbgds o&)-
dmbigg®mdo (Roberts, J., & Bowden, J., 2022, March 20).

20605@, Bogbol  FoMdmgdol Ggbgmz9d0,
0390 98399EGIOs© (bogbwyemol galigdom) dgdg-
Bs, 9l-do Fgbobgs @ BsBMMmTo 93MIM35d0 0I3MO-
A0Mgds dgLodegdgwos  SHYMBI0KBOL  gogwom,
Q35bE@Mgdom 12 dene@.8%/§-U 99500996L.

) sMBgbow 18 e®©.3%/f (Gga0mblo gabby
dmmbmgbol 30 dere.0%/§-0y Fgbogligdsm) aobols
AOBL3MOGH0MJIL  Farols  4o6853wmdsdo  dmgob-
©9600 36dM5© - 1,500 .3%/mggdo, 35906 4obBy
050 dmmbm3zbol 3gMH0om©do (53MOE0-mgEMma-
0960, Ly 7 39) ©FBHIB00 ©R3F0MEYds dal-0
7x1,5=10.5 86 .33-0b dgbobobsg. o9 dgdombggzsdo
20BoL  Fglobobo LoFo®m db-ob xsdmMo dmEvy-
@mds 046905 10.5 + 12 = 22.5 9.3, Lodobby Gg-
2300mbol  J399bgdol  dgl-gdol XM sd@oweo
InEmEmds 19.47 9¢0t.33-b 89500996L (/360060L
L-900b 490M3EWGBOM, MO 45BO IM30ME30MY
db6mHosb Imfimgdmwmo 0dbgds) (ob. gbMowo 1).
999006, 59 439969080 Fo®dmgdwyemo 12.18 derq.d%/§-
ol 25%-0b dgbsbobo LoFo®mos 3.04 8e®.d® dmEv-
@mdOL dal. 930EH™3, BBMmombodbmwo 0d3memEol
Ldqdol QobLabMEME0gEGdEs© byFoMm 04b6gds osb-
@wmqdoo 22.5-(19.47-3.04)=6.07 9.3 dmEmerm-
00U dal-ob md0gJEoL 5d969ds.

5060950, d90gdbgds 3M1g9dEHoLomzol bgalbayg-
@0 3060900, 5D 93MM3580 083MmEMEH0MHdIO
29B0b 800560 ImEemdol 75% 05930 Dogboyeols
2390 0g4690s.
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3900000535%90w0 gdbdm®GHob bdgds dogrosb Lo-
LotdEm 0d6905 0MJagbgmoliomzgolsis, 30bs0sb
ob FoMdmgdol sMLgdMwo MmyHgm39d0L LEWMWI©
399mygbgools s dmpqdol 360dzbgermgbo AsBM-
ol dqLodEgdEMdsly 0dEg3s.

4m39e039 H99000Jdeo@sh s0mdobastyg, dgod-
@wgds  M93mIgbsos dogagl  3oL3ool  MgRombosb
93603580 25Bol sdsEHgdom 30 .33 gJudm®-
Gobomzgolb dmbgl 30madd AGRI-U (5Bgmdsoxsbo, bs-
JoO»39wm, H930bgmol 063 M3MByJE™MO) Hgmerys-
BoBoE0s s 9bseo 3MMgd@ol, 30HMOd0mO EILEbYWg-
dom ,Black Sea LNG“-b (530 bogol mbgzso 3ob0)
RMOI0MYVS, OHMIGdog goczs¢rolfjobgdmwo 0dbgds
69200600 sOLYIMEO HY9E0gd0 (Fmmbmgbs mbgzs
29DBY 853 Bgsls s 8. Mbs0%DByg, Jofiolidzgds gobls-
39306 mfgmdol 930 gdEIMds, 9JudmMmEBY ©bs-
bty gdol 8993060500l glsdegdenmds s bbgo).

36m9d@o ,Black Sea LNG“ ¢bs dmo3ogogl 990-

99 0653M5LEHOMJEHMOLL:

o 360m9d®H AGRI-0b sbsermaom®o Lods®homgg-
@b 306@ gmmwgado mbgzoo 2oBol bogdu-
3mOGM 3gMIobscool 3gdabsls;

o 3mM@F gmgz0eb dal-ol ddgbgdErmdsl Mgao-
mbdo FoMdmgdols s LdG®MBL3MOHEHM 0bxy®s-
LAHOUIGNOOL bogbrwol HgbgH3gdl 9897-
GO0 59mygbgdobmzgol (obol gsbol 9go-
GOMYOOLS S IYgdOL FoBMEOLIMZOL);

o b3500 45Bol dodmgdo GHgMIobsengdols ddg-
6900Mds d9egs@gmdo (3mM@ 0Msldo), M-
dobgobs (3mM@E 3mbLEsb35d0) o M3Ms0bsdo
(3@ mEgLsdo), Gog LodwsEgdsL Imaz339dL
90b6033bg 053094356 4obol Lo@G®msbBoGm

29005LobEJOO s bgeo 93fiymo dog Brgzsbg
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299900L mbgzs0 Lof393%Y FoYgzbsL: db3g-
MH0MHJOOL 5EP0EGOOL MoMOIBMBOL FoBM;
¢  900. B0l 30639039 3MmME Fows3zdo dmyf-
4ol mbg300 25Bob AbgowEmbsgosbo @sb3g-
900056 L9EObIOM F639M LS S BGIODY
239053300mM35 0Bl 3mMEHJddo dobofim-
QPP
36m9Jd@o ,Black Sea LNG®, AGRI 36mgd@ob dbasa-
Lo, Gglodgdge0s b 935 2o63005MmEYL. 0b%3-
3LGHOMIGHOL 9953 gds dofolidzgds aobBLoEsz0 6
3005600 39909M0 F9BHOO 5JGH0WOHO FMEMXOMIOm.
500Lsm30L 350 306MHMdYdO 2353l 0939 Ibws-

30V Y930l 36¢H03woby® bLAHOLIIGOT0, Bm-
090003 2950MmB0GMMOo  LHdSEMIdOL Mosbgl  gobg-
31036905 5 3962500 50l Tglfagurogro.

36M9d@ob 0b6xMsbEHOMJEHmEmoL 99ddbsbyg boFomm
3930@5WMMH0  BsbaMXR OOl FgBsbgdolsl gomgo-
@obobgdmmos, HM™MI ,0H95¢MEMH© Mbg3500 45BoL
hommgdgwo Jombbgdol ddgbgdemdolamzgol LsFo-
6™ 3930350, 1356513690 10 ol 4obdsgemdsdo
9B0YM 36305 98300 ©s 25%-0m, b3~
Q0 25D0b 396390909 35%-0m, bergrm HgReBoRo3s-
300bL (Lo0d3MmOEHM) GHYMI0bowgdol 20%-00m (Const-
ruction of liquefied natural gas plants. (n.d.).)

gg3do 36Mmgdd »Black Sea LNG“-ologol 30
0w® .03/  FoMTmgdemdol  dJmbg  LogdudmOGHm
39®obsewol 38969dmdsBY 330G MO botxgdo
23960LsBE3Mms Qatargas-ol sbsermaol mbsgdgdol Ls-
3339wy, H@Awol dobgzomasi 2009-2011 {ergd-
0 7.8 ¢/f (96w 10.53 doosmo 33/F) bLoddwsg®ol
00 LbIgargmm gl EHM FHgHIobsgrgdol 3dy-
Bgd@mds  Lodmowme 4.15 FoosMHEO  EMESGHO
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ox©o (Qatargas operates seven liquefied natural gas
trains..., 2017, May 1) 30 9¢oto. 33/f-do boddgagmol
A96M3065¢0ol 399690@Md5Dg 930G OHO botyxg-
B0l godmmgms dgbadergdganos dslid@sdomgdol dg-
0oL 35dmygbgdoom:

30
10,53

cg"=c2"x(g—j)0x7=$4,15 36 . X(—)07= $8,64 HGH.

0bgmogools (14 §gwo) s gsbgdol (3300w gdol
290m350obfiobgdom 8,55 dwe@$ (Construction of
liquefied natural gas plants. (n.d.).

096030, MMobgmbs s 36 s0bsdo dodmyg-
00 LoMgysbox03s30Mm GHgMHobswgdol ddgbgdanmds-
by 3930GOWNM0  ©bsbMRGOOL  Tglonalgders
d906B5 9bsema0 wog@3580 3s039ol mbg35@O
29B0b d0dmgdo GHgmdobserol Lasboom/ dolo dfscdmgd-
@wmds 5oL 3 deee. 33/ (Construction of liquefied
natural gas plants. (n.d.).). 393035OHO EBILGIXJOO
©OgoLsmgol Co=$262,4 Bewb.-l goy9bL. gb o-
Bobatrxgdo 8moEsgl 3Megzo  LaMgysboxrosgom
bmdserol FSRU-U 0o®gdregdsls ($143,1 8ewb.) o
0603M5LEMYIBHMOHOL  Fdgbgd™MdOL  oMGdMgdL
($119,3 9¢mb.) (Klaipéda LNG terminal) s (Lithuanian
“Floating Independence’).

Mobemglo sbsemaol dmbsgdgdol bsgmdzgarby
99509905 303000 botrxgdol oblobmacs
Powofiocedo 4 OdwmE.33/f, 8 0JwME.0%f o
30 9.3/ 9Goedmgdemdol ddmbg Lood3mOEHM
A9 30bsengdols 399690 Mdolm30L. sIM0Y5©, MEY-
Lsdo 9305060 093MmOEHOL GHMIobsgrobmgol:

€}'=Cox (2—2)0’7=$0,262 6. X (°7=$0,32 6.

396bsLO 5 3MBLE6EL FHYMTobocngdolomgol, §g-

@ofodo 13 9gtq.33/§ 3Gomdmgdaermdoo:
C2”=C1”x(g—j)°’7=$0,32 dM. ><(14—3)0'7=$0,73 IO .
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b dodegdo  Gghmdobowgdol  999bgdmdsby
LoFotm  3530@5MH0
1,050 ©.9.

Boboxgdo  dgopqbl

gmMw9g3do  dal-ob  3dgbgdemdol 3530 o M0
bstxgd0  2obolobrgms ,d9MmaqMm3996m0L* (bowgm-
sbgdo) dal-ol sbogrmyol Tglsdsdolo (TAQA.
(n.d.).):

¢ 3030: UGS 358m30¢ M 250l Lsdsmdo.

* 5JBHOMMO dEyeomds: 4.1 9t .35

¢ Loe®dy: 2000 3-0¢0y (4o9eg30Lsm30L 1800 3-05).

089690¢mMmd0ol 0MgdEgds: 800 dogrombo g3Gm
(Gazprom and TAQA will invest €800 million in buil-
ding an underground gas storage facility in the Nether-
lands [in Russian]. (2009, October 21). OilCapital.ru.).

23596256MH08900L5L 530 GdGE0S 4530M35¢olfo-
Bmon:

o M930MmbMmo  Bobogegds:  Lads®mggermdo
935-35¢HMbMdOL botxgdo 20-30%-000 ©s-
0509, 3000MY (395GHMOH 930MM3590;

* 1330 LEYPRMwo bydgdimgdo:  grewgzol
3630300696 LEHOWIBHWOsDY 19 F50MHVOEOs
JVNORO.

b99mo0bodbmwol gomgzseobfjobgdom, gmwrgzdo
6.07 9¢0M.3% 5JBHomMo ImEmEmdoo dal-ol ddg-
BdmdsBy  3930BHewHo  boxgdo  8gopqblL
(8000¢06.2/4.1)x6.07=11843%1.15=$1,362 8wb. 0bg-
@5300L (2015 Ferosb) 1,693 8erb.$ s Hgaombeyemo
3oL gdol  (25%) gomgzgscobfjobgdom — 1,269
3b.$.

d9gLododolo, o30 brzol J399bgddo ,,Black Sea
LNG* 36m9d&Hol 0bg®mobE®mvyd@®ebyg 3odo@eey-
60 65HIMXRJOO BHMwo 0d6gds: $8,55 deme. + $1,05
d®. + $1,269 dwc. = $10,87 IO .

ISSN 1512-0996
www.shromebi.gtu.ge

»Black Sea LNG“ 36Mmgd®ddo 9l 0dwrgzs sds-
G000 8myqdol domqdol glsdangdEmdsls 0+69d-
6030 50M0L Bobigdol LybmbmGmo MYgzgdoL, Agm3m-
03039900 9m3900L (2022), gobsblymo 3Gobolgdols
(2008), 39603960 B0BgbgdOL Fodm FoBTMToMagd0l
39093930L  (Fogooms, bmezgao00wsb  mbggzswo
0996906030 5060l dofimegdol dgfy39g@e 2020 Hoarb)
Q9 5.0. 3OBYdMEO dMbs3gdgdobs s demenm 20 Herols

396053mdsdo  296BmAsgdmwo  Bgbwgbiogdol
155399939 DY, BoxbEols s HBBMOOL AoBOL Go-
LARL BMGOL Lsdwgsem Bbgsmds oym 50+100 $/100035.
3030L Famgddo gl Lbgsmds 200 $/10008%-L sefqgl.
&9dbo3mmo doBbgBgdom godmfizgmo 3039080L sen-
dommds Fgwofisdo 17.5%-0s (FTT Consulting. 2021,
December 23).

9L Lodvogdsl 0deggzs 93MM3sdo 0d3mMEH0MY-
dmeo 9obol 75% (22,5 9.3 dggodobmom ©o-
050 Bmmbmzbgdol 3gMom@do (bogbmwdo) s
695¢0Do300 393993900M® Fo@owo dmmbmzbol 39-
60m©Jdo (Bsdms®d0) s dogommo (50-+-100)$/100033,
53 960 Gowoffodo $1,125 + 2,25 dewd. Jgo-
396, bmwm  303me  fargddo gl dmygds 9GOl
$4,5 9. HGMamOE BIBMo 5oL Bshgzqbgd0 dFb-ol
53539050 4590305 ITBHJOOMNO 3930 YHO
@obsboGxgd0 $8,55 Bew®.-ob mEybmdom. Bggn-
w90M03 fargddo gl msbbs $8,55 dare./1,7=5 fgewo-
fodo 53m0Egds, bam 303MM0 dbmewmE 2 fgwmo
096995 Lo3d5M0Lo 53 0639LEHOEOOL STMBSMYdSC.

239M©s sdobs, ,Black Sea LNG* Lovzgoglbm dotem-
d9dL Jabols o3 BEIsLy s 9. MBs0BY 299gd0L
06396 0MIOOLIMZ30L  MHY3o  FIBBY  AdLZEO-
Loomgzob.
(80+160) 9¢b.$/§.

0639M0b0sb  dowgdmwo  Bmygds
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sl 3365

9360™30L Lodobby Mggombol J3qybgddo (Grmdobg-
00, d9WRMHI00, 136050650, ImEM™3s, BOHLOWMgm
053900Mb0s, LgMHdgmO, MbyMgmo, bermgszgmo, Bgbg-
00, LeEmggbos s 53BEHM0s) FmmMbMgbs dBgdMHOz0
2390l ©d5¢)g00m dMEEmdsbg 300eM.d3-b dg-
5©p96b, OE®mgerog Bglsdergdgeros dofimEodae of-
Bab 35300l H9g0Mmbosb.

39L300L Mga0mbdo gobol Fo®dmgdobs s GMblL-
3OHGH0MJOOL 353090990 JdJOOL  QoMZoeolfobgds
3L-ob  989dGHWOs©  godmyabadols s 3b0dzby-
@m3z9b0 dmygdol  bodmowgdsl odergzs (dobodwd
50100 $/10008%), bmem mbgzso %ol dodwgdo

@OoGIPGYOS

G9Md0obscngdol 339bgdemds dEgsMgmol, Mmdobg-
00 ©5 3500l 3mMEHJBT0 Ldrgsgdsls Imy3:39dL
gm0 dbMOg 893503060Mmm LoGMBBoGH™ bodxgdo,
dgmeg dbGog 30 bgwo 893(ymod o3 Bzl s 9.
©MBs0bBg 399900L Mbgz50 ASBOL Lofzo3%g yo-
©olgEsls s T5BHB0mO  FMmygdol  Jormgdsl
($80-- $160) 9¢b./5.

3930300 BabsOxgdo 3Gmgdd ,Black Sea
LNG"-0b 899698 mdsbg, boma®ogb@sEom 996l
$10,87 9¢r®©-L. 36:0MgdBHOL BIORGRBTo Fgdmmogs-
D900 H0bssgdgdol 4smz5wolifobgds 360dgbg-
@365 20573 MdILIOL 3oB30OL MYR0Mmbosb g3-
603500 gobol Jofiergdol 93mbmdogmem dobgzgbgd-

90l @ oBOOL Job 9x839dGHMOMBL.
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Introduction

The article discusses the dynamic calculation of an
epicyclic planetary mechanism when its satellite is in
external engagement with a fixed internal support
wheel. The design features of the mechanism allow
this mechanism to be used in machines that provide
which

minor vibrations of the driven link during the stop

technological processes, sometimes require

stage. Mechanisms of this type are used in the textile
industry, where the processing of the material requires
that the actuator can make minor fluctuations relative
to the temporary position. In this work, a study of
the dynamics of such a mechanism is carried out for
the case when sliding friction forces act on the driven
wheel in the joint of the joint with the tip and the
rolling friction moment at the point of contact of the
movable wheel (satellite) with the fixed support inner

wheel. As a result, formulas are derived to determine
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the acceleration of the driving link and the torque Active forces are Gy, = mg, - g — crank gravity ,
apphed to thlS link durlng its uniform movement. GZ =my-g— Whee]_ 2 gravity’ MO — moment apphed to
crank OA, moment of resistance forces acts in hinge A

Main Part M, reaction at the point of contact of wheels R, which

Crank OA rotates under action of moment applied . . .
PP creates rolling friction moment whose coefficient f .

to point O -My, uniform wheel 2 with mass m, is . .
p 0 z To determine the generalized force, we calculate the

driven through crank, which rolls on external surface sum of the works of all the listed forces acting on the

of wheel- 1. It is necessary to determine the accele- . .
mechanism at an elementary possible movement §¢, on

ration obtained by the crank under the action of . L
Y which the crank imaginatively turns OA towards

external forces applied to the mechanism and friction . .

increasing angle ¢.
forces applied in the hinge A gear 2 and rolling friction
moment acting at the point of contact of this wheel
with fixed wheel 1. The mechanism has one degree of
freedom, i.e. its position is determined by one ge-

neralized coordinate.

Fig. 2

After that, the reaction force from the stationary

wheel can be calculated:

R, = G, cos(90" — ) = G, - sin¢g (2)
Let's calculate the possible angle of rotation of the
wheel 2
Fig. 1 50, = Srﬂ _ (r1+:2)-6¢ 3)
2 2

The expression to work with looks like this:

SAKa'-l =V 6rP + MZP ! 8§02 (4)

To solve the problem, you need to use the Lagrange

equation of the second kind.

The Lagrange equation for a generalized ¢ — If we move the pole of bringing forces to a point P,

. . we will have:
coordinate is:

4.0t 9 _p 1) orp =0 ©)

w oo ow 8y = Myp 89 (6)
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The total moment of all forces acting on the wheel 2
relative to the point P will be:
My,p=—Ry-f—My—Gy 1, cosp =
=—My— G, (ry-cosp +sing-f) (7)
After that, we find work on the possible movement

of this moment:

6A; =My 860 — Gy 6Sc cosp — Gy - 6Sy " COSQ =

=My 60 —Gpy - - coSpép —

=Gy - (ry +13) - cospép (8)
6A, = [-My—G, - (ry-cos@ +sing - f)] -5, =
. (r1+r2)-5(p (9)

=[-M,—G, (r,-cosp +sing - f)] =
Given this, the sum of the work of all the forces
applied to the mechanism on elementary possible
movements will be determined using the expression:
6A =384, + 64, =My -6 —
—Goy % cos@pdp — G, - (r, + 1) - cospdo +
_(r1+r2)-5(p_

— MA
p)

(r1+12)-8¢
2

—G,+(ry"cos@ +sing - f) - (10)
Hence, let's take the generalized force by dividing

this expression by ¢, then we get:

ntr
Qp =My —Goa- > ~cosQ — G, - (ry + 1) " cose
rn+r
_y, )
b)

C(ri412)
T2

(11)

Based on the fact that the mechanism includes

—G, (ryrcosp +sing - f)

movable links, a crank OA and a gear wheel 2, the total
kinetic energy is determined by the formula:
T=TW+T7® (12)
The crank OA rotates around the axis O and its
kinetic energy is determined by the formula:
TW =~ J¢? (13)
Where

Jo= %mOA (0A% = §m0A “(r +1p)? (14)

ISSN 1512-0996
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There is a moment of inertia of the crank and after
its substitution in formula (14)
Let's receive:
T = %mOA -(rp +1y)% - @2 (15)
The kinetic energy of a gear that makes a flat
motion is:
T = %mzvj + %fzw% (16)
Here you first need to determine the speed of the
center of rotation of the wheel, which is the end of the
crank OA:
vy =04 || =(rp +12) @] (17)
To determine the angular speed of link 2, consider
the speed of the same point A belonging to the gear
with respect to the instantaneous center of speed P of
the wheel
vy =AP w, =1, W, (18)
From this we get:

_ (m+r) .
== 1ol

(19)

2

The moment of inertia of the gear 2 wheel is
calculated by the formula:
1
Ja= ;M2 ‘T3 (20)
The complete expression for the kinetic energy of

the wheel is written as follows:

1 . 1\2 1
T@ =, ((r+72) - 191)” +1my1F -0} =

1 o1
=Em2'((7‘1+7‘2)'|(ﬂ|) ‘|'Zmz'7'22

. (T1+7”2). , 2_
(P -

=-my - (1 + 1)1 +2my - (y +1)2 ¢ =
=2my - +7y)% - 7 1)

After substituting expression (16) and (22) into
formula (13), we obtain an expression describing the

complete kinetic energy of the mechanism:

1 3
T = T(l) + T(Z) = ngA ' (7"1 + 7"2)2 ) (pz +Zm2

(n+1)? 9% =

Ly-ols IHMIGdO — Works of GTU
Nel (539), 2025

145



http://www.shromebi.gtu.ge/

b506g0b6M lioJdg — Engineering

1 3 2 .2
z(gmo,q +Zm2)(7’1 +1)%@f =

2mpat+9m .
= ZROATE (ry 4 1y)? g

12 (22)

After that, we calculate the partial derivative of

kinetic energy T from the generalized speed ¢:
6_T — 2mpa+9m; (T'l

¢ 6 (23)

+ 7”2)2 X/
And take the derivative of the obtained result in

time:
d 0T 2mopa+9m;
—_ = (1"1

ac 0p 6 (24)

+1)2- ¢
Note that the total kinetic energy of the system

expressed by formula (23) does not depend on the

generalized coordinate ¢, based on which we get:

aT
—=0
d¢

After substituting the expressions (12), (25) and (26)

(25)

into the Lagrange equation (1), we obtain the
differential equation of mechanism motion for the
generalized coordinate ¢:
2mgp, + 9m,

6

=My — Gpa -%-cosq) -G, (r; + 1) - cosp —

(ry +7'2)2 Q=

L(ritr)
2

—M, Gz-(rz-cos<p+sin(p-f)-(r1ri2)(26)
2

Where the crank acceleration is determined OA
. M, 3Goacosp
% 2moA6+ 9m, (1, +13)2 (2mgs +9my)(ry +13)

6G, - cos@
(2moy +9My) (1 + 13)

References

6M,

(Mmoa +9my) (1 + 1)1,
66,
(mpa+9my)(r1+1)12

—(ryrcosp +sing-f)- (27)

Uniform rotation of the crank occurs under the
condition:

M, = %GOAcos<p “(rp + 1) + Gy cosp(ry + 1) +

+—MA(:1+r2) + (ry-cosp +sing - f) -—Gz(rrﬁrz) (28)
2 2
Conclusion

The article discusses the dynamic solution of a
hypocyclic planetary mechanism when its satellite is in
external engagement with a fixed inner wheel. Design
features make it possible to use this mechanism in
machines that provide technological processes, which
sometimes require minor vibrations of the slave link
during the shutdown stage. Mechanisms of this type are
used in the textile industry, where when processing
material it is required that the executive body can make
minor fluctuations relative to the temporary position.
In this work, a study of the dynamics of such a
mechanism is carried out and as a result, formulas are
derived to determine the acceleration of the driving
link and the torque applied to this link during its

uniform movement.
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Abstract. The article considers the issue of replacing a real solid body tension diagram with a fictitious diagram
for the case when the nonlinear part of the diagram is characterized by a large curvature. In this case, by inscribing
in the curvilinear part of the diagram, a fairly good approximation of the fictitious diagram to its real form is achieved.
The use of a fictitious diagram with the inclusion of a multilateral part allows one to avoid the process of repeated
calculations (iteration) in the calculations and significantly simplify the calculation with the receipt of a final reliable

result
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Abstract. Georgia takes active steps to develop its national system for radioactive waste management. According
to the goals defined by the national strategy, all radioactive waste management facilities (storage, processing and
disposal facilities) shall be allocated on one site. It is important issue to ensure safety and security Effective use of
limited human and technical resources also should be taken into account. Especial attention should be paid to
displacement of the disposal facility, where the geological structure of the site plays important role for isolation of
waste from environment as for present situation as for long future. A number of different factors should be
considered on this way. Based on the conducted investigations, s.c. Saakadze disposal site was assigned as a preferable
site for this purpose. The final approval of the site requires conducting of additional complex investigations, which
also should cover safety issues for on site existing facilities.

Keywords: Disposal; Radioactive waste repository; Radioactive waste; Safety issues.
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Abstract. Before moving on to the direct dialogue, let's define the role assigned to mathematicians in the study
of the environment. It is generally accepted that mathematics arose from the everyday practical needs of man at the
earliest stages of the development of human society in order to help man in his struggle for existence.

Despite the apparent abstractness of modern mathematical theories, they arose naturally in the process of
studying the world around us. Mathematics is a necessary component of our understanding of the world.

The problem and tasks of ecologists are to ensure an environment where the population can lead a healthy
lifestyle. The main difficulties in solving environmental problems lie in the fact that ecologists have to act under
conditions of uncertainty. By uncertainty, mathematicians mean a situation where information about the possible
state of the ecological system is completely or partially absent. In other words, when unforeseen events occur in the

system, which is an inevitable companion of ecological systems. In addition, the knowledge that humanity has
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accumulated in the study of the world around us convinces us that the course of development of human society
contradicts the changing living conditions on the planet. Defining uncertainty in ecology by a formal method is
fundamentally impossible; in this case, mathematical methods are most appropriate and effective. Thus,
mathematicians play a crucial role in the study of environmental problems. As a result, a discipline such as

mathematical ecology has emerged.

Keywords: Ecology; Environment; Mathematics.

gobbogrgol mstowo 12.11.25
90eabgerolb oskoeo 01.12.25
b9endepgtoemos osbsdg s 25.03.2026

ISSN 1512-0996 L&y-obs dHmIgd0 — Works of GTU
www.shromebi.gtu.ge Nel (539), 2026
169


http://www.shromebi.gtu.ge/

boggmbm Usgdg — Nursing

UDC 663,5
SCOPUS CODE 2916

https://doi.org/10.36073/1512-0996-2026-1-170-176

®dols IMgf39ermdol 656BY69d0 s 500 358mygbgdols 30sgd@EHozmero 3608369cmds

056069 Pshsb0dy Bodo®mzggemb ¢9d603960 boggLo@g@oL 33900L dOgHggwmdol
15993b0gMM-330g30m0 0BLEHOEMEHOL WYROMBO dg36096M0 MIBsFIGMIgero.

Logodmnggem

E-mail: m.chachanidze@gtu.ge
056050 eoemenddg Logdo®mggemb 9603960 Mbogg®Lo@gdob 33990L dMgf39wmdol
L5993bogMM-330g30m0 0BLEHOEMGHOL MJBHMEBE 0. LoJsGMNzgwm

E-mail: m.Loladze@gtu.ge

GO0BMb BsOx36509 bago®ozgwml (Bgdbogn®o 6oggOLoGdEL 33gdol IMyfzgermdols
LodgbogMm-33wg30m0 0bLEHOEMEOL 936090 MsbsddMMIgero.

LogdoMmoggerm

E-mail: tripon_parjanadze@gtu.ge

3mBs 3mdmGHodg 296093mU ©o330L S Lmgeol 8gw@Bgmdol LsoBoLEGML 3MmgdEgdol
FoHM30L LosggbEHM, MBOMLO L3YE30sEOLEO. LodsOMzgE ™

E-mail: gocha.chumburidze@gmail.com

69396B9b@gd0:

6. 9d9s830¢00, LogdoMm39geml F9gdbozmMo MboggmLoEIGHOL 33900l IMgH3zgEmdOL Lsdgsboghhm-
33193000 0bLEOEMEGHOL IMszs6m0 39360900 MobsddMMIgEr0,Egdbozol 3g3bogMgdoms mddEHmMo

E-mail: n.ebelashvili@gtu.ge

6. 5¢rbsb5330¢0, LogoM®MZgE Ml BgdbozMeo Mbogzgmlo@yEob 339d0L dMgfagumdol bsdgaboghm-

33093000 06LEHOGMEHOL MBRGMLO 93609600 M9BTIM Mo, EHgdbozol d93b.039gdowm®mo mdEHmMo

E-mail: n.alkhanashvili@gtu.ge

3bMB5309. ©3x97535 3MMEYIHIV0WE FGsEO
JOMN-90m0 bOM39ILM BoGMBHo IOHMEMIEH0
50050900 15939MObsem s 3OMGBOWSJBH03IMHO
®30L909000. Y39wob, boFml, 35Hg0bol Homdmgdol

b3¢m-ob 3Gm3gdo — Works of GTU
Nel (539), 2026

170

3900098 ©oMBgbowo Mool o8mygbgds B3zgbmsb
LodMgH39em 30350 gdom 56 bEgds 95806, M-
©qLsE 0ol 89033930 yzgas 00 d30Mx35L bogmogMgdl,
GHmdgwoi MJgdos. 8OO0 290Mm0Mmbg3zs sMS oMGHM
L5939MbsEm s 3OMMBOWSIEH0ZMNOO M30LdIdOM,

ISSN 1512-0996

www.shromebi.gtu.ge


http://www.shromebi.gtu.ge/
https://doi.org/10.36073/1512-0996-2026-1-162-
mailto:n.alkhanashvili@gtu.ge

boggmbm Usgdg — Nursing

3659900 3509¢Y5M05BMBOMS S OYGHIOMDOMG,
30@™3560 6030009 g0gdoL 5edTobol s YeEMdvY-
@obol doowo 9993390 Mdom, LoboMygdam dod-
39M0g00L — 3MMB0MEH03g00L sOMLIdMdOM s bbgs
365350 Lobatagdwm m3z0Lgdom. bsgombo IgE o
39 BHOmm0s s FgLodErgdgEos Ba®mbgbm Egdbm-
@M09000 bb350slb3s Lobob LslidgErol sdbogds.
dO5BHOL  odlodsMo 498mygbgdolbmgzols Bods®mqs
33093900 0dMOMOEGHMM0M 300HMdIdT0 sOMTSGO0-
D900, 2505x%bLoMgdgo Labdgegdol oladbs-
©IOWO© @S bs®Bgbm  Fgdbmermyogdol  Tgls-
005390¢05.

13533569 LoEY3900: FozMMBOMEMYOYHO Jbs-
(3999%0; ©dg; MIoL 3HMMIBHIO0; Mol 339000
00O gds; MoEOL MBo@Bgbm Fgdbmemyogdo.

dgbsgsero

96M5G0 ©Jdg97535 3OMOMIGH0s, HMIgeog Joomgds
9439¢0b, bsFmb, 30Dg0bol Fo®dmadolsls. ogo mdbods-
Boarmgabglios 33900000 ©OHPIMEGdOm. Lodo@mgg-
@wmdo IOl oo bsfowro yzgaol sdBoadsls
bdoMgds. 580@™MA yzgarol IMmo@EHol 4500949853905

39BHPE05, 3obbo3MmMmHgd0m yzgwol Afsmdmgdg-
o Jombbgdolsmzol. IMsGo bomzgomglem 3Mmovyd-

305 bgowgmwol 3033¢gdlweo 45053853900
5 MBo@hgbm  F9dbmemyogdoom bgoalibgs Lsbol
1533900 3MHMEIEHOL EILHTDBIIdWsE. MG Tgo-
393 LM YOWM 3MIMBOMEH03JOL. ogdBHMdIE30WYOO
bl figemdl  3r3-boficragol HGag@ol  Lfim®aoe
536J30MmboMgdsl. FoMBoEMmOg BMsETdo Foowro
3993390200055 5¢d)d0b0, yenmdmobo s olgmo

ISSN 1512-0996
www.shromebi.gtu.ge

BTN NOIMO  (30J30, OMYMMOEsS 3OHM-
H9097%0, 393™bgd0, 3b0dol dM@mmEgdol godbms

30900 (353%90b900), 030 99033l FMLBMOL, G30-
Bob, Bo@®omadl, Jsawowdl, Jowrowdl, dsybowmdl, B
302306900l LOra b3gdBHOL, C 3039006, Bozm@o-
Bol 05935, Jmeobl, 5806MT59390L, H0TMZ96 Tso-
3900, MHMIMIdLE 39O 030L9dL MGYbODTO @
Lorsbmm bgowmgmmos 86Msgzswo gomm3zsbo d6m-
©MJAHOL FoMdmgdobmzgol. 0mzgds, G™A dMsEob
GOWgdlL v939009Lo© dgofmgl, MmMasboBdo, 300MY
Jomdols 3396bol (30@sl. MsEH0 JHPIIHPO ©OY-
GO0 s 1YI3NOBsM KIBLOO 1553390005, BIMIgEn-
096 gPm5sE 50590560 0093l OO MomEIbmdom
903600mmMy560DTgd0l  mEboee  LobsMygdwm  dsd-
A9m09dL.

I65@To 5MLYdMBL 30 gd0, MHMIWdOE SMJYv)-
WoMm9096 MYxMHgIOoL  obsbergdols s BOHEOL
3639U90L; OB sbollosMYOL bEH0MJL0obE OO
9tg09909, 9gLedsdoL, 0L LOEITsBOLS s K S6IG-
09@MdoL 9ergduo®os. oL odgl sdgMdOL d9bgerg-
0oL MBs®0. 5d0GH™AB MIoL IO 0 boE Moo Jmb-
39¢030L 890y9bowmdsdo dgol. dsb Bgdobdog®o
G030b 3560b gosd™hgbganl »fimgdgb. Lobol bow-
09%00 05l F9uderos 9ggdMdmeml bomFqdl o
D993 LOIIOLL, sig39 Labgl K sBLOWO BgMo do-
960Fmb, IH5EGH0 MIoLmZzoLsE LolaMygdEwms, byl
MPgmoOl ol BOELL s 50YYOsL.

O5BHOL  250mygbgds  Bmbobgmbgdgwos, Gmas
1533900 Fgm3z0LgdoLm3zoL LaFoMm 9bgMHaool doMy
565bsOIX 00 500530560 500YIBL gBgMRsl. Tofigbols
390907g00L 30Mm3gLd0 FoMIMgdme S30EMBoE0bol
Bbo®mgdL s 91939 Loga®gdl Mbato sd3m dsdmymb
Log™MdbmdO MoMOIbmds 9bEHOBOMEH039d0LS, HMyMm-

Ly-ols IHMIGdO — Works of GTU
Ne1 (539), 2026

171


http://www.shromebi.gtu.ge/

boggmbm Usgdg — Nursing

6035 Wod@meobo, wod@mdobo, LBEHMI3GHMEOO.
0905535  3OM©IBHJooL oo  bsfoao:  bsm,
0099H3JB0, dofimbo, s30MBo GO Mg, S30M-
3owobo, 3980600, 5Mg560, FMsBGHJd0, ©M, Dmyo-
9600 bobob 85939 Y390 s LbZs, FodMoMBY300b oMo
FoOHGHM gr950056MBOMS O OYGHWIOHMBOm, 565090
159 3OBsEM MZ30L9gdYO0MSE bolnsMEYBOL.

3830059030 3590L iyerol EsdBsgdOLLL godmo-
9496995 3590l gmgOHBYm0, GOl JoM0MsEo 3ma-
3mbgbB0s sbgmmero. gl M3965L369e0 doMomss©
0O639ymgL merogol gdlirdydgdsl, sbg3g 3o
ol gogMHBgmoL M30L9dqd0s: 56EH0T0I3OMdNMO, bm-
3L Lofobosmdgam, 96@0L3sBINGmO, 3935@M3OM-
3993HMOMwo (0300l GHMILogMOHo sHosBIdOm)
9mg0d9g09; 030 5MOL s9MLabgegdgero Bodwysegds
(3500L Bso gbdstgds bggmosl), Jomdgbo; Loggswos-
H50m B5GMsgds. 3590L 89050099berMmdsdo mBobo-
9ol 3o®3mbo, MMmIgwoi bagwl »fymdl bsFderol
9mbgegdol 2odxmdglgdsb.

do®omso bsfjoero

99360900 Losbeng.

50985390005 9bE0MmJLoIbEHMMo dmddgg-
00U, 153 3MObIWM-3HMBOWsdE03MM0 ©60TbmEg-
00l dgmbg LsLdgerol Gsdgbody Lobgmds. 5Jgwsb
JOMN-9OM05  JoOMNYwo  d0MmEsbsds@gool (bgowro
3905 5 39590l mgbiero) asdmygbgdoom GAol Mool
5339b9 ©odBo©IdIMYOo sboeno Lsbol sMmIs@oby-
00, 4505 5BLOgdgo MJdgdzszs LaliBgerol sd-
Dogds. 3959Mm33gEos IMsGoL B1dgbg ©dBs-
0999900 503993gd0L J03MMBOMEMYOMEOHO sbsEoBo.

sboeo Loggdmgbm mz0Lgdgdol ddmbg ®A9Ts03s

b3¢m-ob 3Gm3gdo — Works of GTU
Nel (539), 2026

172

Lobidgarol 89ddbs 960936gcmzbo dobMEOL Mdg-
35535 30 MJGHId0L SLMOEGH0IIBGHL. g99mmygbgdg-
@0 Hdob 3OH:MmMJEHoL (3ME0) godmygbgdom goobm-
0905 MA0L MgbESdYTMDS.

WVMOIGMOH0 300HMdJdTo 33ag30Lsl (30090-
do 304gbgdm OMYMOE A9MRBOWEM3 (38 aMow-bg
9390l 59my3sb0L 99809 oMhgbogro dsly), sbg3g
BOLAOYX FOoGL (19339 100pMo-bg Boyol
3990099 900gdMo dobs). 3bmdows, H®I IHsGol
Moo 603009 gd0L bofforos §Bm-gMmo y3gus®y
Lobotgderm s 8996936030 3H:MdOMG030, HmIg-
o3 8969303500 Bbgds R39MAGOEH300LL s OE
393gbsly BBl Bofarsggdol, 0dxbme s bmyow

X9IONIMdDY. 30L ©sfiYgdsd@y 13393 IO~
do 8930LHog3agm Fobo 35MOmOMdS, BHIgEdsa

390000060 18.1 335¢m. IMoGdo 91%-3y fgowros, 30-
wgd0 — 0.8, BobdoMfywrgdo-3,59, 3bodgdo — 0.2 g.
306039 9Bs3bg 200 ¢ boMmol M@l gdsg-
LGOS 35053 g 35 ¢ bgowo 3505, 15-Fmosbo
ool 9990y 393530300 28°C-8wy, 89393bgc
0.5¢-0009 39980E®530 TMsGH0m, F3MOWH®© ©oF-
oo 20 g 30000 s (0330 doMowoom. Jomgdwo
3ol 9390w 9bgMgm, Bogalboo dobol F™IFgedo
Q5 2539569609 Bobgz5M0 LEsMO, 230030 IMg0, #ozs-
(30390 953035030 65Hg356M0 LEsMOL YobTogEMdsdo s
053539903690, HMaMGE 4985300 gdgero bsldgeo.
99mMg 300590 Boygbols ImLodbogds dodmgo-
49690 ©sxdmwo 3590 mgberol /3, sgstboom 200
9 8MsMg IMSBHO s 0938MMIm. 393569690 15
oo, 99900y 89370 g0 Ge3wgbody Bobs ©s39-
GO MEdSBA0, 293953M0WIm, ©sg5Bbom 0bY]z
0,5 @ 3998 EHMO30 MMy IHsE0, dobol Fme-

ISSN 1512-0996

www.shromebi.gtu.ge


http://www.shromebi.gtu.ge/

boggmbm Usgdg — Nursing

Fowdo 9gmgy Loggargg bl I35%3MYo Lo3Mmdo
3bgo fyeob (80°C) sdsBsb580 535896 gm 45 ool
396053 Md500, 25353M0gm, ©OZ350IbIMY o
B399 I LBHE0S: TMoEoL s 3500b 3Bmdo
LoboMagdw®  M30L9dgdMD gMms© Too 3Jmbom
Loliosdm3bm Loggdmabm, s8s3930gdgwo dmddyg-
05, 10-doewosbo  LobEgdom  MOPbMEg3EH03MM0
99535900l 890990 5 999835Lgd0Esb Lsdmserm
3500L 0gLiEroo dmdBsgdYEds Lolidgerds doopm 8
050, begm bgowo 308000 dmIbogdeds — 9 ds-
@o0. Bgowo 3590l g59mygbgds LErmwosw Mabgdgwos
30¢03900L 3gLsd30Madws, 1 1/3. owgdolsl wol
296353 md5d0 00 56 0fj393L S¢gMY0sL. gbobzol dg-
dmbggzsdo ImEmdol dobgzom bEsdowobBs@m-
650 30996900 BoGM0mdol dgbBMIEL 56 obgqwls.

36530l Bdgbg 8B LogEgwo bodvwy-
3900l 9030:md0MEM0MHo s6sErobo

Bo@o®s M@0l 13mdgbBg sdHoqdmeo Bsg-
©gwo 60313980l J03MMBIOMEMAOMMO sboerobo 5
Lbgoslibgs J030MmmMAB0BIOL 50BmPabol s Hom-
©0bmdoL 25bLsBOZMOL oBbom — FozMMdIMS (057-
A96m0gd0l) LEgPM MomEIbMdY, LoxmsMgdo, Mdg-
05953900, LoEdmbgws s 9dgMobos 3meno. MJgTgezo
05939M0gdoL 06305305 BoGIM©s 9BsgHMdME 3o-
Hmds30, 37°C-Bg, bmewm yzgmws sbsdbgb 99dmbag-
3590 dmbs 590HMdME JoMOHMdsdo 0b63mdszos 30 °C-
9. 0oborol  9bBsggds  Imbs  FobBomemyome
blbs®do (NaCl-ob 0,9% bLbs0o). godmgzoyqbgor 3
2396B390s: T 206%Bog90s — 1 dew bozzengy 60dMaL sg-
oo 9 3¢ BoBoMEMYoOHO blboto; IT gs6Baggds —
1 8¢ I 456%53900L bLbsML s9dsds 9 I BoBomEm-
2309960 bLbs®o ; III 4o6%sggds — 1 dew I 356%Boggdol

ISSN 1512-0996
www.shromebi.gtu.ge

blbsML ©ogds¢s 9 I goBomemyom®mo bLbsto.
QO3 3m3zobobgo g-3 396Bsgqd9dd0.

1553390 9619905 259MYygbgdmeo ogm: 1. 903MMdmS
Logorm M3mEgbmdolbmgol — PCA (Plate Count Agar):
GM03GMbo 53/a; Lgzy3™OL gJbAHoJGHO 2,5 ¢/w; danvy-
300D 1 2/¢m; 92060 15 3/aw; 2. Loggragdobomgol — YPD
(Yeast Extract Peptone Dextrose Agar): sao®M0 15 9/cm;

05J3H9M0Mmwmaomo  3933™mbo 20 /w; a3 bo
20 o/¢; Loggrz®ol gdbBMaddo 10 @/cm; 3. Gdgdz035
05J3H9M09d0Lm3z0L — MRS ( De Man Rogosa Sharpe Agar)
:393¢™b0 10 ¢/m; beatrzols 9duGsgGo 5/ e; Logzeols
adLG®ogdo 5 s pwrigmds 20 /e ©ogaeror)d
30@OMBMLBIG0 2 g/a; GHE0sImbordol  30GMGO
2 o/; BoBHM0MAol 539G 5 ¢/wn; dsabowmdol Lrgen-
5390 0,1 9/em; 396956930l bmengs@ols dmbm3oMs@o
0,05 g/am; 5960 12 /cm; 4. Lagrdmbgesbogol — XLD
(Xylose Lysine Deoxycholate Agar): bogzo360olb 9duEMad-
Ao 3 e wod@mbs 7,5 /am; Lodombs 7,5 /am;
Juoembs 3,75 3/w; L-cn0%0b 300MHmgam®o©o 5 ¢/w;
B5¢B0990L Jerm®0oEo 5 g/w; M306s s9mbomdol 3od-
Moo 0,8 g/w; Bs@®momdol momlivyarggs@do 6,8 o/w;
Bo@®0mdob gmdbodmsdo — 1 ¢/w; ggbmemol fo-
090 0,08 3/q; 5,560 15 g/am; 5. 989Hobos 3meroliogol
— ENDO (Fuchsin Sulphite and Infusion Agar): 3g3@mbo
10 g/¢; ©0035¢00190 3000MHMYD BMULGsBHO 2,5 3/aw; eod-
Ao 10 p/am; Mfigerem bs@®owdol Lryangs@o 3,3 o/an;
3996060 0,3 o/@; 53960 — 12,5 9/, 3935535 059 BgM0g-
00l godm33eg30Lm30L 499mygbgdyeo oym sbsgem-
w00 30MHMBJO0, 0631905305 48 Lo, BH7d3gMoGweo
37° C; sbothgbo d03mmmMysboBbIgdolomzol — sgMm-
0o 306MHMdGd0, 063905305 48 Lo, #HgddgMs@ds
30°C.

Ly-ols IHMIGdO — Works of GTU
Ne1 (539), 2026

173


http://www.shromebi.gtu.ge/

bsgdmbem bogdg — Nursing

L. 1. 303GeVdMs Loghoem GH3meEgbmds by, 2. bLogrgotndo

by, 3. GJg0z93 ddJBHYMogdo

by, 4. bserdmbgems

byyé. 5. g8gMobos 3mewo

b3¢m-ob 3Gm3gdo — Works of GTU
Nel (539), 2026

174

ISSN 1512-0996

www.shromebi.gtu.ge



http://www.shromebi.gtu.ge/

boggmbm Usgdg — Nursing

dacogsgdo psmdmaggboeros gbHogrdo :

03be5/d35gBgMool 05J3H9gM09d0L LRG0, 0390539, Loerdmbgws, 99960obos
©ababggds bogHOM 3Wo/dc Vo0 3Vo/Be 300, 3fig/d
50M@Ybmds,
RIALING
A9BOWGHOMO IGO0 25*103 57103 19*103 - -
3HO00s6 godmaEobadyg 5 goblbgaggdrmeo sbo- Q33365

@0Bob F9gyo©, 50dmBbEs Lsgmzmol, ®dgdgegs
05d$H9M0gd0Ls s F03MMIMS LEYMHOM HOMEIbMdOL
51533900 MoMEgbMdy. M3 Fggbgds Laedmbgersls
©s 9d96mobos 3merol, obobo bywrgmmdo 6 so-
9mPhbos.

@OoGIPGYOS

332J30L 89090, 80s¢l gdgb) ©s3B©Y-
O Lolidgel 9gMLESE00L dmbs3gdgdom 3dmbeos
Lob0sBM3bM Loggdm3bm, sdd3000qd9w0, dmddgwy-
05 O 93054Mai30gds §oygbgd e do3MmdomEMyo-
6 Inmbmgzbgdl. Bzgb dogH 899v9d53909w0 ToMGH030
9393GMES LA gdgE0s FoMmdodgdom 0dbgl aodm-
49699990 Hdol IFsMmIMGOJL0 O 250053501853909-
o0 bofatmdmgdol s 39MmIgMHgdOL og.

. Lipatov, N., & Tskitishvili, Z. (1984). Technology of milk and dairy products.

. Kharazishvili, A., & Kvirikashvili, D. (2010). Milk and the technology of making dairy products.

1
2
3. Davidov, R. (1976). Milk and dairy.
4

. Chachanidze, M., Kalatozishvili, E., & Chumburidze, G. (2024). Biological enrichment of cheese. GTU Works,

(3), 533.

ISSN 1512-0996
www.shromebi.gtu.ge

Ly-ols IHMIGdO — Works of GTU
Ne1 (539), 2026

175


http://www.shromebi.gtu.ge/

boggmbm Usgdg — Nursing

UDC 663,5
SCOPUS CODE 2916
https://doi.org/10.36073/1512-0996-2026-1-170-176

Dairy Industry Wastes and Practical Significance of Their Use

Marine Chachanidze Georgian Technical University, Food Industry S/R Institute, Seniorresearch Fellow,
Georgia
E-mail: m.chachanidze@gtu.ge

Mariam Loladze Georgian Technical University, Food Industry S/R Institute, Director, Georgia
E-mail: m.Loladze@gtu.ge

Tripon Farjanadze Georgian Technical University, Food Industry S/R Institute, Researcher, Georgia
E-mail: tripon_parjanadze@gtu.ge

Gocha Chumburidze Georgian Technical Universityenvironment Protection and Agriculture Projects
Management Agency at Ministry of Environmental Protection and Agriculture of
Georgia, Georgia

E-mail: gocha.chumburidze@gmail.com

Reviewers:
N. Ebelashvili, Georgian Technical University, Doctor of Sciences, Food Industry Scientific-Research Institute, Chief
E-mail: n.ebelashvili@gtu.ge
N. Alkhanashvili, Georgian Technical University, Academic Doctor of Technical Sciences, GTU Food Industry
Scientific-Research Institute, Chief Researcher

E-mail: n.alkhanashvili@gtu.ge

Abstract. Among lactic acid products as one of the best natural product recognized by curative and prophylactic
properties is serum. Use of the serum remaining after production of cheese, cottage cheese, casein in industrial scale
is not applied in our country, but it contains all those valuable substances, that are in milk. Serum is not only outlined
by curative and prophylactic properties, but also it is outlined by high nutritive and dietery properties, by high
content of protein substances - albumin and globulin, by existance of beneficial bacteria - probiotics and many other
beneficial properties. The topic is highly actual and it is possible to produce various types of drinks via waste-free
technologies. To maximize application of serum there were conducted studies in laboratory scale in order to develop

waste-free technologies for aromatized curative drinks production.

Keywords: Curative and Prophylactic Effects of Serum; Dairy Products; Microbiological Data; Milk; Nutritional

Value of Serum; Waste-free Technologies of Serum.
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Abstract. The evolution of corruption, parallel to the development of states, has been ongoing, therefore, it has
occupied one of the most important places among the most difficult problems facing states and societies of all times
and, unfortunately, has not lost its relevance to this day. Its existence in the public administration system is due to
the fact that in the absence of proper control, an official can arbitrarily dispose of resources that do not belong to
him and, as well, receive benefits corresponding to his own selfish interests. Such manifestations of corruption
significantly undermine the value of laws and reduce their effectiveness in public life, undermine the trust of the
population in government institutions and the legal order, contribute to an increase in the level of social division of
the population due to the diversion of public goods for the benefit of narrow social groups; the main negative impact
of this anti-legal phenomenon is manifested in the increase in economic costs, the decrease in investments and the
delay in economic development. In general, the causes of corruption are considered to be: greed of officials; low level
of salaries of employees; social and political instability in the country, etc.

Today, corruption is not only an internal, but also an urgent international problem, and this is due to the fact
that modern states and people are involved in the global world system, which is formed by a single information,
transport network and other communications, and at the same time, in fact, by a single system of financial
institutions, which dramatically changes the situation in almost all areas. At the same time, corruption is considered
a factor that has a serious impact on all ongoing global processes, the manifestations of which (even at the national
level) have a serious impact on global economic, social and political processes.

This article discusses the essence of corruption and its contributing factors.

Keywords: Corruption; Development; Public service; Society; State.
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Abstract. Alongside the intensified geopolitical shifts resulting from the Russia-Ukraine war, the international
balance of power has undergone significant changes, accompanied by the formation of new regional alliances and
strategic directions. In this context, China’s role in the Middle East and North Africa (MENA) region has intensified
significantly and is increasingly resembling a structural alternative to Western influence and policies. This study
analyzes the mechanisms and strategic approaches through which China is strengthening its influence in the region.
Particular attention is given to instruments of multilateralism, economic integration, and soft power policies,
manifested through platforms such as the One Belt and One Road Initiative (BRI), the expansion of BRICS, and the
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The article also examines China’s mediatory role in regional conflicts during negotiation processes. These cases
exactly reflect China’s aspiration to establish itself as a globally responsible power, prepared to act as a diplomatic
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The thesis research is China’s activation in the MENA region transcends purely economic objectives and is based
on a long-term geostrategic vision — to establish a multipolar world order based on equality, sovereignty, and close
international cooperation.
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