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Abstract. Soil degradation is one of the most acute problems of modern agriculture, significantly reducing land
fertility and the efficiency of agricultural production. The aim of the presented study was to experimentally assess
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Abstract. The scarcity of water resources, caused by global climate change, necessitates their efficient and
economical use. In agriculture, particularly in irrigation, one of the key approaches to saving irrigation water is the

implementation of resource-saving irrigation methods, among which drip irrigation is considered the most effective.
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A study was conducted by the Department of Agroengineering of the Faculty of Agricultural Sciences and
Bioengineering at the Georgian Technical University and the Tsotne Mirtskhulava Institute of Water Management
to investigate the conditions and prospects for the use of drip irrigation in Georgia, taking into account the soil
characteristics of irrigated areas. The research was carried out in farms located in both Eastern and Western Georgia.

The results confirmed the widely recognized advantages of drip irrigation; however, several challenges were also
identified, some of which are of a temporary nature. It was established that drip irrigation is particularly effective
under conditions of irrigation water scarcity. Under the current conditions in Georgia, where water deficit is
relatively insignificant, in some cases preference may be given to traditional surface (gravity) irrigation, while drip
irrigation is recommended for localized use, such as in greenhouses.

With regard to soil conditions, drip irrigation becomes more effective as the soil texture becomes lighter. It is

especially efficient in saline soils compared to surface (gravity) irrigation.

Keywords: Drip irrigation; Saline soils; Soil conditions; Water-saving irrigation methods.
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Abstract.

One of the main tasks of intensification of agricul-
tural production is to increase the yield of grain and
technical crops, through the introduction of modern
agrotechnical measures, in irrigation farming. At this
time, it is necessary to assess the impact of various agro-
technical measures on the background of hydrometeo-
rological conditions throughout the entire period of
vegetation of agricultural crops. From the numerous
hydrometeorological factors on the dynamic process of

growth and development of agricultural crops, special
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importance is acquired by such complex characteristics
as evapotransporation, Because it is the main expenditure
component of the water balance of growth and
development of the plant. The study of the process of
evapotransporation and its contributing factors for
different climatic conditions is the main indicator for the
optimal distribution of water resources and the water
supply of agricultural crops.

In the conditions of irrigation farming, there are
many mathematical models of the theoretical nature of
determining the watering regime of agricultural crops,

but most accurately the parameters of the watering
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regime can be determined using empirical dependencies
that rely on direct observations. Based on the above, the
specification of the parameters of the Watering mode
considering the characteristics of evapotranspiration and
soil-grounding is relevant.

The diversity and complexity of the processes during
the targeted regulation of the properties of the test
polygon Lomtagora soil-ground leads to the diversity and
multipurpose of related studies. The methodology of the
studies included both laboratory, experimental and field-
based experience - analysis of weather data and calcu-
lation of the intensity of evapotranspiration, drought rates
and periods of excess water according to the possible need
for irrigation to detect plowing and harvesting days;

The paper proposes a reporting dependence on the
determination of control evapotranspiration on the
example of Autumn wheat of Marneuli district; As a
result of the analysis of numerous dependencies in the
determination of evapotranspiration, the feasibility of
using the Penman-Montein method for its quantitative
evaluation is substantiated, the FAO recommends that
based on the results of the study conducted by the
European Union Research Institutes, As the only stan-
dard way to define evapotranspiration is to perfectly
reflect a multifactor event; The determination of evapot-
ranspiration on a specific example is carried out, from
which it is established that excess water at the beginning
of the season can delay the sowing of wheat or cause
disease; Water shortages in the middle of the season
reduce growth and yield; Reduced evapotranspiration
inhibits the ripening of wheat, harvesting.

The data obtained will provide great assistance to
agricultural specialists with information on the conse-
quences of expected droughts and the impact on

vulnerable crops in particular, wheat.

Keywords: Agroclimate parameters; Climate chan-

ge; Evapotranspiration; Period of vegetation.
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Introduction

In the conditions of irrigation farming, there are
many mathematical models of the theoretical nature of
determining the watering regime of agricultural crops,
but most accurately the parameters of the watering
regime can be determined using empirical dependencies
that rely on direct observations. Based on the above, the
specification of the parameters of the Watering mode
considering the characteristics of evapotranspiration and

soil-grounding is relevant.

Main Part

Agricultural production is closely related to cli-
mate change, which increases the risks and negatively
affects the yield of agricultural crops as well as on
economic and social prosperity.

To do this, it is important to promote reasonable
climatic agriculture, adaptation to climate change and
promoting climate change mitigation.

In modern conditions, the problems caused by
global climate change were presented with special
clarity. Ecosystems formed over millennia, under
altered temperature and non-favourable moisture-
regimes, have begun to rupture. The new ecological
environment, changes in the boundaries of agroc-
limate areas, required new approaches to agricultural
production, the need for a new vision for established
stereotypes.

Climate change for the agricultural sector has led
to changes in the following agroclimate parameters:
The sum of the active temperatures, the amount of
precipitation that came during the vegetation period
and the average value of the absolute minimum of
temperature. On the conditions of the farming/agri-
cultural irrigation, both the number of crops and the
rate of stability are increasing. As a result of perfect
irrigation, the yield of autumn wheat can be increased
by 2-3 times, such an increase means an average yield
of 6-8 t/ha [1,2].
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In Georgia, the area of wheat fields is almost non
irrigated, due to which its yield falls significantly in
droughty years. The choice of waterless wheat crops is
extremely scarce. That is why it is necessary to de-
velop such an integrated model of the water irriga-
tions mode that will allow us to take into account
agroclimate data when determining the parameters of
the irrigation and soil-ground characteristics with
maximum reliability of environmental software har-
vesting and maximum preservation of the ecological
equilibrium of the environment [3].

Based on the search for information, after con-
sulting with the farmer Kakha Lashkhi, who runs the
firm "Lomtagora", we selected the test polygon "Plot -
1.2". The main direction of the enterprise activity is
the selection-seedling of wheat and corn and the
production of meadow crops .

If the global warming process continues, tempe-
ratures can rise further and reach +2°C and even more
after three to four decades. Therefore, the temperatures
in question are taken into account and they need to be

known in advance what effect they will have on the

agrarian sector of the country. an increase in tempe-
rature at such a pace can have a negative impact on
currently existing, adapted plants, especially in lowland
areas to an altitude of 300-600 m above sea level,
because, in such places greater amount of heat accu-
mulates. Therefore, susceptibility to high temperatures
supposed to complicate productivity of such vulnerable
crops as cereals, fruit trees, vegetables [4].

Based on the above agricultural specialists are
necessary to know in advance about the expected
droughts in order to get prepared for the forthcoming
challenges.

As a result of our observations, table #1 provides
data on the soil moisture of the test polygon (from
01/09/2022 to 20/09/2022), temperature and atmos-
pheric precipitation data, according these data prepared
suitable graphs (Figure 1, 2).

The numbers of relative humidity, wind speed,
cloudy, sunny and rainy days were processed and

corresponding graphs were constructed (Figure 3).

Table 1.

the soil moisture of the test polygon (from 01//2022 to 20/09/2022), temperature

and atmospheric precipitation data.

5 ; &5 ; © NP ¥ B g

2 £ e g : 5 E Hg ®g Sy g &
iy £82 Fo 28 g5 gE g5 E 4.

o O ISE=Y 2 IS 5] 5] 5] g=] ,g
§> B8 E& E = 58§ £§ £ 8 g z

H 2d =4 =S E&5 E£& d&5 E %

5 B g 3 8 g § =§ =5 g =2

N A «

2021/10 72 67 46 11,5 8,3 16 2,6 0
2021/11 66 62 50 8,7 5,3 14 0,69 0
2021/12 61 60 50 4,4 1,1 9,7 0,27 0
2022/01 52 54 49 3,1 -1 9 0,1 0
2022/02 46 47 47 6 14 12 0,14 0
2022/03 61 50 44 4 0,3 8,1 5 6,5
2022/04 50 43 36 14 9 21 0,86 0
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2022/05 54 51 39 16 11 22 1,7 0
2022/06 48 41 37 23 18 29 23 0
2022/07 35 39 39 25 18 32 0,12 0
2022/08 32 35 35 26 20 32 0,1 0
2022/09 38 33 31 22 16 27 0,6 0
sum 416 393 357 139,1 92,7 192,1 10,92 6,5

w070 s @ FO-280 pr @ 2B0-1000 pma SDil ‘lII_Di.StUIE

Jan. Feb. March April May June July Augus tSep Cctob. Now,

Figure 1. Schedule depicting soil moisture, according to table #1 data, 2022.

Minimum air temperature and maximum
temperature graphs

H min °C Emax °C

Figure 2. Minimum air temperature and maximum temperature graphs.
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Figure 3. Cloudy, sunny, and precipitation days.

Based on the results of the study carried out by the
European Research Institutes, the FAO recommended
the Penman-Montein method as the only standard way
to determine evapotranspiration, the reporting attitude
of which has the following look:

ET,
900
0.408-A-(Rn—G)+y-W-U2-(es—ea)
- A+y-(1+034-uy)

where: E75is a control evapotranspiration (mm.day-

1); Rn - culture surface radiation neto (MJm-2 days-1);

G - the density of the heat flow of the soil (M]m-2 days-
1); T - medium day-night temperature (0C); u, - wind
speed up to 2 m in height (ms-1); A - saturated steam
pressure curve rock (kPa oC-1); y - psychometric
constant (kPa oC-1); ey - actual vapor pressure (kPa);
e,- saturated vapor pressure (kPa); (es - ea) - saturated
vapor pressure deficiency (kPa).

Monthly evapotranspiration is calculated by the

Penman-Montein method [5, 6]:

Table 2.

Determination of ETo with mean monthly data Given the monthly average climatic data

of April of of the Lomtagora (region of Kvemo Kartli).

(region of Kvemo Kartli) located at 41928’

N and at an elevation of 2 m:

Determination of ETo with mean monthly data Given the monthly average climatic data of April of of the Lomtagora

Measured at 2 m

For April
For March

Monthly average daily maximum temperature (T,q,) =21°C
Monthly average daily minimum temperature (T;y;;,) =9° C
Monthly average daily vapour pressure (e,) =1.6 kPa
Monthly average daily wind speed (u;) =14 m/s

Monthly average sunshine duration (n) =8.5 hours/day
Mean monthly average temperature (Tmonth,i) =14° C

Mean monthly average temperature (Tmonth, i-1) =13°C
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Parameters
T +Tmi
From Slope of vapour pressure | T, = (m‘”‘z—mm): 15 oc
curve (A) for different | A=0.110 kPa/°C
temperatures (T)
From Altitude =2 m
Atmospheric pressure (P) for | P=105kPa
different altitudes (z)
Psychrometric constant (y)
=0,064 kPa/°C
for different altitudes (z) Y
(1 + 0.34uy)= 5,76
A B 0.23
[A+y(1+0.34u,)]
4 - 0.13
[A+y(1+0.34u,)]
900 ~
(Tmean +273) “* 44
Vapour pressure deficit
Saturation vapour pressure (e° | e°(Tmax)=2,487 kPa
(T)) for different temperatures
(T) €°(Tmin) =1.148 kPa
es = (2,487+ 1.148)/2 =2 kPa e,=1.6
Given Vapour pressure deficit (e; —eg)=(2 - 1,6)
=0.4 kPa
Radiation (for month = April)
J = (for 15 April) Latitude = 41928'N = (41°+28'/60)=41.47 415 -
R, 34.1 °N
2= 045 -
N 13.2 24 1
Rs = = (0.25+0.502) R, = [0.25 + 050 16.3 MJ m-2 day-
(0.45)] 34.1=
2 = lco7s + 2(otmetka)
s0 = |0 100000 | ¢
_ 406 _
= (075 + —2_) 34.1 =2558 M) m2 day-1
Ry 16.3
R =253 064
Rso  25.58
Rps = 0.77Rs = 0.77 - 16.3=12.55 MJ m-2 day-1
Tnaxs K4=36,71 6Tyin, K* = 31.08
0Tmax K* + 0Tmin, K* 32.49 M]J m-2 day-1
2
e, =1,148 1.6 kPa
(0.34 — 0.14,/e,) 0.16

B —0.64 (1.35% - 0.35)= 0.51
RSO RSO
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Ry = (w) -(0.34 —
2. M] m-2 -1
0.14/e) (1355 — 035  3249-016- | = Jm-2 day
0.51
R, =R, — R,, = 12.55 — 2.65 = 9.9 MJ m-2 day-1
Tmonth—1 G == 0.14(Tmonth — Tmontn—1)=(14-13) « 0.14 MJ m-2 day-1
0,14 12.41 M] m-2 day-1
R, — G = 12.55 — 0,14 5 mm/day
0.408(R, — G)
Grass reference evapotranspiration
- s —Gl= . 1.15 /d
[A+Y(1+0.34u2)] [0.408(R,, — G]-023-5 ey
Y 900 _ .
[A+y(1+0.34u2)] [T+273] uzles — €q)]=0.13 1.3 mm/day
44-0,4
BTy = W0 O G 5
. A+y(1+0.34u,) 2.45 mm/day

Monthly reference evapotranspiration Penman Monteith

Table 3.

Weather Station: Marneuli (Lomtagora)Height sea | Country: Georgia
level 406 m. Baro metric pressure 970 HPA Coordinates: Latitude 41°28' Longitude 44°49'
o o 2 p T - 1 o I
= G & Sz | & RN S R
October 8.3 16 74 29 10.8 21.4 3.0 0.4 1.2
November | 5.3 14 78 32 9.6 15.1 2.7 0.4 1.08
December | 1.1 9,7 77 36 9.0 12.4 2.2 1.15 2.53
January -1 9 75 35 9.3 13.8 1.85 1.15 2.13
February | 1.4 12 72 40 10.4 19.2 2.01 1.15 2.31
March 0.3 8.1 70 45 11.7 26.3 2.2 1.15 2.53
April 9 21 66 14 13.2 34.1 2.45 0.8 2.0
May 11 22 67 25 14.4 395 3.9 0.8 3.0
June 18 29 64 12 15.0 41.9 5.1 1 5.1
July 18 32 60 27 14.8 40.8 5.4 1 5.4
b3¢m-ob 3Gm3gdo — Works of GTU ISSN 1512-0996
Ne3 (541), 2026 www.shromebi.gtu.ge

34


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

53®5GMMO 5 domEmyon®o dgabogmgdgdo — Agricultural and Biological Sciences

Based on the studies conducted, it is reasonable that
evapotranspiration is the main spending component of
water balance, the "soil-plant-atmosphere” in the sys-
tem, which ensures the rational use of water resources
and optimization of seed rotation on the shears. As a
result of the analysis of numerous attitudes for determi-
ning evapotranspiration, the feasibility of using the
Penman-Montein method for its quantitative asses-
sment is substantiated for its quantitative assessment to
perfectly reflect the multifactor event. The reporting
attitude of determining control evapotranspiration is
given; The determination of evapotranspiration on a

particular example is carried out.

Conclusion

Based on the search for information, after con-
sulting with the farmer Kakha Lashkhi, who runs the
firm "Lomtagora", we selected the test polygon "Plot -

1.2". The main direction of the enterprise activity is
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Abstract. The mountainous regions of Georgia, which constitute approximately 53% of the country’s territory,
face significant demographic and socio-economic challenges. The present article examines two innovative
approaches—forest therapy and mountaineering villages—whose adaptation and implementation in Georgia could
contribute to the socio-economic revitalization of mountainous regions.

Forest therapy, based on scientifically confirmed psycho-physiological health benefits associated with spending
time in forest environments, creates new employment opportunities and supports the development of health and
wellness tourism. Mountaineering villages, as an alternative to mass tourism, offer authentic experiences, stimulate
local employment, and contribute to the preservation of cultural heritage.

The article explores the scientific foundations of these initiatives, their socio-economic potential, and identifies
specific regions in Georgia where their implementation could be feasible and beneficial.

Keywords: Depopulation; Ecotourism; Georgia; Forest therapy; Health tourism; L:ocal communities; Moun-

taineering villages; Sustainable mountain development.
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90 893500 B0Bsbos 2qmI9xd33000MHgMdOL,
0bg0MH030 WsbdoxzgEobys s 93mbolEGgdol
©5(339. 39BLO3MMYOMWO YMMOELdS Jodm-
05 30TsEUIMHO (33L0EGdIO0L, FJNEMAOMGIO
LogOMHYgd0L, BPOM3MYI6MHo  bgfireols
5 36g0MH030 HJLMMLGOOL FEYMIO FoMo-
300 bo3ombgdb.

. 330939 — 39M35030 §oMImaagbl dmbgdMog

1599EBOYOM WHBMOIBHMOOSL, Losi d0do-
B56gmdL 3393900 3N MRONO0 3OMEILY-
o0, 3gMIMOBMEMYROYOHO B0OIJOOL, dOoMm-
96535c0x39MHM36g00Ls s 2gmdgd330MGMOOL
9035m0MEgdom. 3393000  bogdosbmds
byl Mgmdl Gmym®E Ladgsboghm 3mEbol
2963000609056, 0oly oo M3 sHODE300L
36m39LL.
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39035630 96 (0L FbmemE Fbgmdo — gb sGHOb
bogMag, Lssg Lsdgsbogmm 3mbs, GMMOoBIo ©s
5QR0MdM030 93Mmbmdozs ghmo Jdbosb daMoo
239630056900l dmgeb.

UNESCO Global Geoparks — owbglbgml 99dsco-
396@Mdsdo 59558500 90l 195 29m35M30; gb dgm-
3563900 33630905 MmBEwoml Lbgoalibgs 3mmbgdo
5 BILOSMOYdS OO AIMEIMAOIOO YY) AJMING-
ABONEMAOMOHO  IM535¢RIMOM369000m, 100093530
bdsx33H9d0m, 5d3I OO OLEHMMOYYO O JME-
AMONo 0oMgdmwgds UNESCO Global Geoparks
Guidelines 2023):

09969L30L  ZEIMBIWNMO 2935030l LGHOGHMLOL
AoLOYds©  BHYMOGMM0s Mbs  93859mBogdgL
239033999 BogHmsdMmMobM  3M0GMH0YIgdL. doGo-
0500 bEHObEMEHJO0 Fmo33L F9dgRL:

*  HIM0GHMM05 996 8903939L LagHPTMMOLM

96 gMmgbmwo 36083690 mdol  ygmermao
®309JGHJOL, OMAMMOEss MbogswGo Jsbgdo,
65956MHbgd0, 399w 356vMH0 BM@IGOO 56 bbgo agm-
IMORMMY0OHO 9egdgb@godo.

o 29m3503L Mbs 3Jmbogl 93530m FoMM30L
LEAHOWIHYOS O Pob305MGOOL  LEHMSEIH0o,
OmIgwoi  YBOHMBIIYnRL  FHIOOGHMMO0L
Q53350 5 FYMo© 45TMYgbgdsL.

* 593090905 LoQObAsbsMEGdWM 3BIMAMST-
gooL 5MLYdMBdS, HMICGd03 byl MFymdlL ggm-
@mQ00LS s 5MYIML (330l globgd (3¢me-
Bob 403039 gdL.

o 29m35Mm3d0 GHMOMOoBIo Mbs Asbz0msMEIL
00055 - oY, HMI 5O 5BOBML dmbgd-
6030 2560 99M s 03530OMYs F9Jabols 93t~
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*  29M35030L JoMr3500 530WYOY0 S 36033~

Bywm3zsb05  s@A0WMdMH030  ImLsbergmdol,
O3 GHIO0GHMOHO00L INH356M0 3o GHBoMmEM -
0oL dmbsfowgmds,

*  29M35030 96> 56599MMIMdPIL Lbgs ¢9-
3503056, Imbsforgmdogl LogMHmsdmGolim
3O™JIHIBTo 5 SIHONMIP PIEILOEIL o~
9300 gdsb.

Bogotrongganmls 39m3s63900L bobigds ma30305e)-
500 X IO 56 5MHOL B8MYs0dgden0, 009930 §3945b5d0
2MgdMBL M5dEY60dg BHIMOEBHMM0S, HMIJLIOE G356~
30U 3mB9630500m gs8mombggs (3bGowo 1). qb Gg-
HoGHMM0900 903936 MB0ZIME 29MEMPOME BME)-
3oL, 39OLGHWE d300990L, Jsbombgdl, 39 3bm®
3o@mgdl o Bobgz5MsdEM sbEdsxzBgol (Lags-
0739 EIEMX0 BHINOGMMH0JOOL Losagb@m 2015).

393560308 99ddbolisl 960d3bgemgzgsbos 3sbvybo
333mbgl 3963391 3000b390BY: OHMYMO doesbls-
905 GMHoBIo s dMBIdOL HEZS? SMLYdMBL vy
365 05obLo 93mbMT03MM LoMAJdILS o 3MEM-
30996 0Bl FMol? Mbos 0giglb 0v) oMo @9mdgad3-
300MgMd5 BobmdMH030 GHHOBIoL bLEgHME? BHrIYME
3930656 mbmo  49m39833000MHGMBOL  MHZoMIYMgs-
©Mds GHMMHoDBIoL BOHEOL BMEDY? b Hmymm 9g-
00905 5SQYH0E0 04l MW S b 5O
5060 L.  530Lsm3z0L  LsFoMmms 4obolsbrgmmL —
LobEgds, Loog MmMo Fobsbo gxsbgds gOMIsBYNL:
AMO0BIo (999mbogso, 30DoGHMMId0, 35630006 g-
05) 5 396900l 339 (93VOLEHYTs, I30099d0, IY-
6505300L 369396309).
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60339000 3093039900

0505800560 33560 Hgyombo,
3d94obgzo69d0

3993569960 3mbmligdo, szm®o
30€gd0, HdYd0

9OMBoo 3mzsbo 1969d0,
06906030 obdsxnGo

3505¢0 Bsbhdge0, 396ombrGo 3arggdo
0505300560 340bz3560, 5¢3M0
3901900

532160 00900, FIMMAOIOO Bgbols
0653500 13960M36900
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Ne 9000007600 Mmd0gddHo MHgaombo
Lodbg—
16. 93w9emols oo
X935b9m0
Lodgbg—
17. 158bsGob Joeo
X935b9m0
DR MO0-boMogseol Lodsby—

18.
3560LGM@o Laefgsgo LobBgds xoz5bgmo

LsombosdmBm s sem3m®o  Ibgme—

19.
bmbgdo ymsmGdo d0sbgomo
Lodgbg—
20. G505 LobBgds (X535b900)
X935b9m0

OHmam® 0bsORMbIdL MmIs30s BOEIsbLL? gl Lo-
3oombgdo 9dg30LfHogermm Lsmsgeools dwzodol, Gm-
AMOE 3JMEMA0MMHO MD0YJEHOL Fogowom By 2o0E)s-
MB656M056MBOLS O BOZHIO OGHIOMMNZOL QSobo-
@oHd0m. GHMOOLEHMO  odEHIMBIMH0BMds Tg-
33sls bmgeo 39360gMgdol dmgegdol dobyo-
300, sbggg IUCN (3mblgMgzgsgool LagMHmsdmMolm
3930060L) GHMMHoBIoLs s 3oDBoGMOMS FsGrnzol
Lobgeddgzsbgerm  3M0b3039dby  IYHEBMdO.
(Leung et al., IUCN, 2018).

39356 30L 3MIEMdOLmM30L bEs gTMZMNZo-
o Lodo babol dsBz9b69d9wo:

3) 80D03MOHO 359BHIMMbsM0sbMds (Physical Car-
rying Capacity - PCC) gl sG>0l bog® ol dsdbodsgrwy®o
50mEabmds.  209B9MHMbsm0sbMdS  Qodmomggds
gm®dMeom (Coccossis & Mexa, 2004):
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29303 gds
356L53900MYOME0 M30LYdYdO

39103569960 Fom3mdmdob dfzgM3zseo

3993569960 3:609d0, SE3@0 Bmbs

0916906030 3oOLEHMO FoMBmbsgdbgdo,
Bobhdatgdo

2@3YHO GIL09IBO, FNWIHYOO
§963IMdOL obdog o

393569960 Fom3mBmdol ¢dgdo,

539900 3E5EHMYO0

pyster: www.apa.gov.ge

bssg L oMol dowozol Lsgdom Log®dy; D —
300HMOOL b XyMRgOL JmMol LoFoMm ob-
A9b0o.

Loomsggarool dgdmbggzedo: m¢) dwgodol Gwemob-
A0 BOWO30 5MOL osbermgdoo 300-400 g Mo,
X39IBIOL IOl obE6Eos »bws ogml dobodwd
25-50 89¢®0, gOHmEOHMMs© 90300980 3—4 xax3-
b9 99@0L ymxnbs ©sdz909w0s (Lsmsgerools dwgo-
9990 X3390l dcmMob 25-50-09EH®0sbo olEGsbiool
6930965305 98399b9gds I03089900L EHMMOLEMEO
3sG30L  LogMmsdmMolm  3Mogd@ogsl  (IUCN,
UNESCO Geopark Guidelines, Cave Visitor Manage-
ment Models). mommgmerdo 15-20 3530 ©9339 894dbols
LLo3mdL . (Coccossis & Mexa, 2004); Lomosgeoool
390mbgggze80 Mogeb L = 300 9 s D = 25-50 3 gL
0dag3s 3mb63MgEHwMe GHogbgqdl 300/ 25 = 12 xaws0
(0gmMomwo dsgjbodmdo) s 300 / 50 = 6 xawz0
(00L5¢0gd0); MYoMMs© 30, 80303930 sHOL 3ofitMm
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96533900900, 35871090900, 2obosmgds, d0OL 3:mbE)-
00, MLsgOHMbmgdol 3903900, 530¢HM™I 30od-
G030 69300965300 03egdl s GPRYds Ob-
QMO 3-4 X3BO JOPOOMNWI; GHYOOLAHY
00030099030 (OHMAmeME 3ModBHozs 9639690L) xamxdo
bdoMo s6OL 15-20 5580560, HMIWGd0E MLsgOHm-
bo  3mbGOHMwEYds, 0o  SbgMbgdl  FoHmgzal,
Bo3gd0 Bghmemss 4o6mq0mby; 3 xmMx30 x 15-20 = 45—
60 500590560 @ 4 X3Mxo x 15-20 = 60-80 sqsdosbo.
30{itm 93009380 gb 9339 JAbob: gohgMgdgdl, boenbd-
53MBL, Fo@obOLZEYIWYddo dcmdMomdol d9bgwng-
0L (,LoEMdl).

0) ©35WMMO 9GO MBMH0s6Mds (Real Carrying
Capacity - RCC) — 995356900l 9Hm-g6H000 0GOSO
935305. 030 506036538 30BOEMMMS 08 Mo H Bod-
LOToE MoMmEYBMBSL, MMIgol Jomgdoz 3mbzMg-

AN GHIO0GMO05L F9dwos sMLGdMEo dbgdemo-
305 93M@W@ROYO0, JwodoBI®o, 0bBOLAONIH)-
Mo s 9969x%dgbGHoL F9BLM©3900L Fomzools-
obgdom. gl s®0ol B0BOIMOO FHY35MdDs, F50MIENg-
0M0  93MA0Oo  J9HBOM3gd0. Lsmsgwosdo
399D09©03900 B5JBHMMJB0s: 5)359M0L 39a3gMoG Y-
65 5 CO2: 50530560l bLbm3s BOPOL babdoHM®-
5630L MbYL, M3 5B056gOL LGswsdBHo@EIdL (0fygds
0500 gHMDB0s). B)296509ds: 3MmB030 gobsmgds off-
393U bagLol (3969 6500gd0L gobgbsb.

23903 50b5M05bmds  (Effective

d) 9806060
Carrying Capacity - ECC) s0b08bsgl gobo@mems 0d
5m©YbMdsL, HMIol JoMmm3z53 3MbIMYEMEo Bgho-
GMO00L 5F0bOLEMIEOL MM F9dE0s 56-
LgdEro FsMMZ30L, B0bBLWGO, FgdbozMMo s ss-
90569960 MHglyOLIdOL 30MHMdYdT0. g GHVMGMOLEGHWWO

23993 50965M056MBOL 430w sBY 3ModEHolzmeo mbys,
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500956 00035 0olobgdL oMgdmls GgLodegdeMmdsbiag
5 8356:00390™d0L 9539dGH056MBBE. (Lads®mgzggrmls
GO BIOHOEGMM0gd0L Loogab@m, 2023).

©) BO3OME0o sEH30M30L 06©o3sGM™gd0 (LAC —
Limits of Acceptable Change). LAC @slsd3900 33e00-
©g09080L BPZoM0s s FoMBmoygbl obrmnzol Lol-
G99sL, HMBgarog 399,m0ygghgds ¥3bgdMog o GEmob-
AN HYOOGHMM0gdbY 00 MBOL 2sbLslsBPIMI,
MHmIwolb gsMwgddog 93mLolEgdsdo (33e0wqdgd0

XIO 300093 FoLOMYds 0mM3wgds. LAC 6 (3000mdlL
GMOo0BIoL LEOE JgBEMEZL, Mg FBLIBEZ-

3L ,BOIIOL, HMIEOL QoOFoMBIVS v9339 0§393L
2390900 56 30BoGHMOWO 2odmEE0Egdol baMols-
bols go156mqLgdsL.

L509%E ool dg0dol Jogoswombg LAC 0bpogs-
GOOIO0 0gOBs G JOMOMIQ XBTIBI: 930
(60f9ML, v HMYMO 033wgds dmgz0dol dmbgdmoz0
39090 30BoGHMOHMs Bgdmddggdol d9wgyo®) ©s
LOEOSME (50FgOL BHMOOLEOL 50JdsL s 30BoEOL
bsGolblL) 06@035@GMOHIBS©. 93MEMA0Mo 0bogs-
AMM9d00:

5) 803000L 3900gdoL IEYMTIMIMBS — MMAMEOOS
bogliolbs s Lemzmgabo bogdol (Lampenflora) go36-
39900l batobbo, Hmam 3038060305 00 4obsmgdol
06 gbLogmodsLmB, Fgbosbmds s 50530560l s o0-
3mdsbmsb. Fgg3oligds 033Wgds M 9GS dmz0d0L
06996030 730600 BHMOHOLEHNMWO EHGHZOOMNZOL
8900350

) Bosmbo Bs3zzogzol gPmbos — obmbagmol
Bo339t930L AbogLO FJMEMAOMMO MBOYIEJOO 3ob-
L539MYd0m FMIbMBOsMYS FBHZMOOL, FHgbosbmdobs
5 9949603960 Bgdmddggdol dodsmm. 30BoGHMM-
05 90dMomd5T 890degds 258Mm0ofi30ml EOmM™MS gob-
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05300530 53 MBI  AgMEMmA0MHo IBH3I0-
(3909990900l 3355300Md0L G8E0MHGds.

3) bdomMHol mby (3609369 ™36 gog3abals ob-
©abL 803000l BoMEEMYOE QoMgdMDY, Q5bLsZMm-
690000 3OO0l 3:3YWo30sDY. BgdgEo bdovy-
60 ©5 3006300 5MP393L oo dBIdMOZ J3935L s
3900¢9ds 993350l 35000 LoEgbMZMmYPIIO Moo,

LMEO0sXMOO 0bEO3sGHMMYO0 SLsbogl 3oboGMM-
05 390m3E0gdsl, gbgbos: 9)  wrmEobol O™
(@OHMOL BOs HIoMs JomomgdL LoLEgdob yo-
©533060mM35Dg O 65350JO0L 5MLOMbIM Forn-
3599); 8) 39IGHZ0MNMLWMBOL s©dds (Lwd0gdBHwMO
05639690900 — o9y 30BD0@HMM0 aMIbMOL bogbd-
530MmdLs s EOLZMIBMOBL, gb 60dbsgl, ™I
AYOOLEHMO IGHZ0MMNZS BODBOIMOO BEZMOL dg-
Bo0BmbgdoLolog 30 5F9MBYOL M3BH0ToEH Embql.
(Leung et al., ITUCN, 2018; Reynard, E., & Brilha, J.
(2018)).

239M99mb 930MMmA0MH0 FEAMIOMDS, 30DOGHMO-
05 3959MmE3E0Egd0L boMolbo. s Jom FmMOl dosb-
Lo AoBLEHOZMOZL 29M35M30L FYMOEMDL QMIgen-
3500056 39Mb39dE03500.

3(3000g0O@ 2oblsbowggwos oGzl LGHMS-
H980g00:

o 0653500900l Born3z0L LdotH-dmpgwo” VIM
(Visitor Impact Management), 13930590 dm-
Bo@mMobyol LobiEgdss, Mmdgeog ymgger 15
0080 Bmogl 3596M0ob dgagbogmdsls dngo-
dgdo.

e MHMOL FsMM30L LobEYIs BLMEIgL dogMY-
0L 259035l bmErmE 3mb3MHgEME Losmgd-
o (MmO 3 gl begds dbmgeoml [odygzeb 9v-
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©99090d0), G50S 393056 s3030Mm 30-
39960 Losmgdo (Boy. 12:00-15:00).
o Dmbomgds: BHgMo@GHMmMool sygmxs 0b@gblov)-
60 GMOH0BIoL Dmbo s 335300 330l Bm-
Bogo, Loo 900580560 56 ©s0d39ds.
065990060m39  LogMmsdmMobm  36Mog@ogs, Lo-
9500905 00¢g35 LsMOBEOooL BHo30olL MdOYIBHIdBY
399G 5MBM0BMdOL Bormgzs gobgl LEMws 53-
A™353H0BgdMwo, G 0060dmdsdg 09356l sbom-
HM30My966 HOLIYOL.

06m3530960  Fgdbmemaogdo s d93bogMgdo
330535%m076 803089900l 2©FM®3L Mfy39&H0 CO--
ol bgbbmGwwo Jugwom, Gog §o909MsE MYoQ0MgAL.
07) bsbHGoOmMmM596835 BZOL doswfos, Lolidgds o3-
OMIGIOQ Bz 9EgdHOMbyw GYHboggAL
d9Lobggendo. gl sMHOL QoBEIMWYBMOBMOOL 3B M-
oGO0 JoMm3gs.

130103760 OE30OHMZ0L Igbod30MgdEIsE Lov)-
30009 gBos ,,30BOWWwo  Gym3ol* (Digital Twin)
99406> (Yauheni Ramanchuk). bososgarool dmgodol
Bofoargddo, Loog 90930560 g3mEMma0mHo doby-
bom 530B03NMo© 396 935, 30DBOGHMOL Fgdeos
,»,093009L“ VR Lomgsom. gl Dol 99dmbisgowl
0bg, ®™3 a5M9gdmbHg Bgfmes bryemmgsbos.

B 39HOMEOL BOMLMYOLIMO ZZLIZIVO B
399L0MHJIME0 b3Y30803M0 MEGHMS00LB OO (UV-
C) 256509d0bL 250mygbgdsDy. oAb, GMI G-
03090 LED 9sbsmgdsog 30 0fi393L bagliol beMqsb.
06599060™39 LEBIOEHM, Fobsmgdol LolEgdgdo
mbs 3TomdEIL ,,333096° Mg500d0 — 0bmgdm©L
dbmmE 95906, HMmEs 980560 Mdmseomo 0d dm-
65339005 5 0996909l obgm L3gdEH®L, HMIgeos
bal 56 9Fymdl gmEmLobomgbl.
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93900  dm3gdmos  LosmogEool  ggm3sm3ol
239935MbsM056MBOL 309b950M0dgd0lL ImEgEo. Hm-
3mO3 903608690, RCC 99360960900l 096 ©sc-
39600 Bz35M0 5MHoL 450 30D0EHMOO, GMIOL bYg-
dnmoE 8093009 390oM SLHOGOL 3960l ofdgbwsl s
396056mdOL 50gbsL. bmem Mgowrv®o Bozso 3o-
316 099080 800 30D0GHME0s. 564 B356:Bg 350 30-
Do@MMH00 dg¢0 Im0bsbargdls Lomsgwosl, g 60od-
653, Bmd 90300980 dmbs 77%-0560 4505 FoMBYdS
(350/450 = 0.777 X 100 =77%); 903030l M30050-
3960b 994ob0Bdo (396GH0Ws30s, 39b0sbMdOL doesb-
L0) 36BN 39M3E0bIdWMwos s dbgxg-
Hobm3zol Logbsros, MHMI 5Mm30EgdIE0s LILHOIGM
6953060905 (05g5W0ms©, Bl ORIOIbE0MGds b
Bo3oob 99bmm3s).

d9-2 3bMHowdo dmEgdneos 3oBoGmMms bogo-
©3%0L 8900Mgd0m0 sbsErobo, MmIgeog sB3969dL
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39035639030, LOMOBRWOOL ggMm3sm3803 Wb SOUY-
dmdYUL:

o @0doGHOMIOMEO  B0WIMId0  LOSMMIMOZ

FMowdo.

o 5EIOBsGH0MEo 56O EHYd0L sM39E0byo:
MOmEs 003009 29GZ0MMME0s, 653900900l
295356@30L doBboo BHMMOLEGIOL Mbs dqb-
035Bmb 356 30L Lbgs bofowgdo (Toy. 3mem-
by6Ho BYob 30030 96 Logsdmagbm sMdsBo).

o Lgbmbm®o oxgMHgbE0s3E0s: LaMg3wsdm 350-
3560900  255dGHoMMHEgl "9330s6 Lgbmbby"

[CNOM

(899m@MB5-H5dM96M0), d99306MgL

Boggbyeol 3M0G03MW0 IGHIOMMIS.

3b®owo 2
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Abstract.

Mountain ecosystems are vital yet fragile, facing
significant degradation. While tourism boosts income for
rural highland communities, it often triggers landscape
transformation, increased waste, and reduced quality of
life. Sustainable planning is therefore essential to prevent

irreversible environmental damage.
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This study utilizes content analysis of Georgia’s
legislative and strategic documents to evaluate mountain
tourism policy. While these documents outline goals for
infrastructure and economic growth—tracking visits,
accommodation, and employment—they reveal sig-
nificant gaps. Most highland settlements lack modern
spatial or urban development plans, leading to deve-

lopmental disparities.
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Ultimately, we have no answer to the question: has
tourism damaged Georgia's natural and cultural heritage
in the mountainous regions? Only a comprehensive
analysis of environmental and economic indicators can
ensure the integrity of these regions. Without a sus-
tainable approach, the mountain tourism sector risks
total collapse due to the loss of its primary asset: the
natural environment.

This article aligns with Sustainable Development
Goals (SDGs) 11 (Sustainable Cities and Communities)
and 15 (Life of Land). It emphasizes the importance of
sustainable development in mountain communities and

the protection of their vital environment.

Keywords: High Mountain settlements; Policy;

Strategy Sustainable development; Tourism.

Introduction

The shocks caused by COVID-19 and the subse-
quent post-pandemic trends significantly changed the
tourism industry worldwide, including in Georgia, pre-
senting it with new and modern challenges. The
pandemic underscored the importance of developing
sustainable mountain tourism, positioning mountain
villages and territories as safe havens. It also created
and/or revealed new, healthy environments with a high
quality of life. Increased demand leads to increased
income and creates new opportunities for rural moun-
tain communities. At the same time, higher revenues
and employment levels inevitably lead to altered lands-
capes, large volumes of waste, and noise, which reduce
the quality of life in mountain regions. Therefore,
sustainable tourism planning is essential to avoid

irreversible environmental damage.

Main Part
Mountain environments represent critically impor-
tant ecosystems. At the United Nations Conference on

Sustainable Development, held in Rio de Janeiro (2012),

ISSN 1512-0996
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the necessity of sustainable development in mountai-
nous regions was reaffirmed, resulting in the adoption
of the concluding declaration N66/288, "The Future We
Want,” which the Government of Georgia has joined.
Accordingly, Georgia has taken on international obliga-
tions regarding the sustainable development of moun-
tain regions [1 10 p.]. Sustainable development does not
separate environmental and social systems.

Sustainable development affects the entire econo-
my, including tourism. Mountains are significant tou-
rist destinations that attract visitors with their authe-
ntic culture, biodiversity, health resorts, scenic beauty,
and opportunities for sports activities. Moreover,
tourists increasingly value open-air destinations and
seek refuge from the fast pace of urban life [2 pp.2-25].

The shocks caused by COVID-19 and the subse-
quent post-pandemic trends significantly changed the
tourism industry worldwide, including in Georgia, pre-
senting it with new and modern challenges. The
pandemic underscored the importance of developing
sustainable mountain tourism, positioning mountain
villages and territories as safe havens. It also created
and/or revealed new, healthy environments with a high
quality of life. Increased demand leads to increased
income and creates new opportunities for rural moun-
tain communities. At the same time, higher revenues
and employment levels inevitably lead to altered lands-
capes, large volumes of waste, and noise, which reduce
the quality of life in mountain regions. Therefore,
sustainable tourism planning is essential to avoid
irreversible environmental damage.

Sustainable development is a continuous process of
change in which resource exploitation, investments,
technological progress, and other innovations are
implemented in line with the needs of both the present
and the future. Preserving the integrity of the natural
environment is a prerequisite for tourism development,
neglecting this will sooner or later lead to the complete
disappearance of tourism as a sector of the regional

economy [2-4].
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Georgia is a mountainous country with a rich cul-
ture and diverse landscape, offering countless opportu-
nities for nature enthusiasts. The towering peaks of the
Caucasus Mountains and the country's diverse forests
create a unique natural beauty that attracts many
visitors.

The Georgian state supports mountain development,
which is reflected in various policy documents. For
instance, the Law of Georgia on the Development of
High Mountainous Regions defines terms, regulates
matters related to the status of high mountain set-
tlements, and sets procedures for granting, suspending,
terminating, or restoring this status for individuals
permanently residing in such areas. It also provides
important social benefits and tax incentives. However,
the tourism industry, as a service sector, is not included
in these tax benefits (except for services specifically
defined by the Government of Georgia) [5].

The Strategy for the Development of High Mountain
Settlements of Georgia 2024-2030 (6] is one of the most
transparent and operational support mechanisms.
According to this document, currently, 1,801 settlements
in Georgia have the status of a high mountain settlement.
The highest number (434) are located in the Mtskheta-
Mtianeti region. Of these, 98.3% are rural-type settle-
ments, 1.17% are small towns (21 settlements), and 0.5%
are urban-type settlements (9 towns). Thus, there is high
potential for the development of agro-tourism and eco-
tourism in high mountain settlements.

These areas are rich in cultural and historical
monuments, biodiversity, winter and summer resorts,
and more. Over 20 high mountain settlements have
been granted the status of climate or balneological
resorts. The strategy emphasizes:

a) the significance of high mountain settlements for
sustainable national development;

b) the potential for producing organic, ecologically
clean, and branded products locally (expanding such

production would support the development of gastro-
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nomic tourism and provide additional income sources
for the population);

c) the tourism opportunities of high mountain
settlements.

The strategic goal of this policy document "Job
creation in high mountain settlements through the
diversification of the local economy" includes support
for the processing sector, the production of niche
mountain products, and tourism development.

According to the strategy, the growth of tourism has
had a positive impact on all municipalities with high
mountain settlements, though not evenly. Declared
statistics show that between 2012 and 2022, the
number of hotels and similar establishments in 21 such
municipalities increased by 162%, and the number of
employees increased by 146% (from 1,480 to 3,642
people). In 2022, Borjomi Municipality led in the
number of hotels (22%), followed by Kazbegi (17.3%)
and Mestia (12.7%).

It is worth noting that most high mountain
settlements lack spatial planning or urban development
plans, or such documents are outdated and need revi-
sion. Due to the complex terrain, climate change, geo-
hazards, and the presence of unique natural and
cultural heritage, proper planning of development/buil-
ding and the establishment of strategies to protect so-
called "aesthetic characteristics" is of utmost impor-
tance [6, p.28].

The 2024-2026 years action plan of the Strategy for
the Development of High Mountain Settlements of
Georgia [7] includes over 10 tourism-related activities.
These include:

a) supporting the development/expansion of the
hotel industry in high mountain settlements through
co-financing;

b) preparing feasibility studies for the development
of resorts and resort areas;

c¢) building and rehabilitating tourist infrastructure

and eco-tourism infrastructure (visitor centers, tourist
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shelters, eco-trails, picnic areas, camping zones, etc.).
The strategy significantly emphasizes environmental
protection and sustainable development. However, it
does not address the actual environmental damage
caused by tourism development.

The Rural Development Strategy of Georgia 2021—
2027, including its 2024-2027 action plan [8], contains
several activities directly related to rural tourism:

e Activities of objective 1.2, such as “Co-finance the
interest on credit and the object of the lease for the
development/expansion of the hotel industry”

o Activities of objective 1.7 (Development of rural
tourism and relevant tourist products): a)Development
of rural touristic products, b)Development of small-
scale touristic infrastructure c)Development of the
skills of the private sector in touristic services (The
retraining program)

This policy document emphasizes:

¢ Support the increase of bio/organic production

e Construction/rehabilitation of sports, culture and
recreational infrastructure - they directly affect the rural
environment but are also indirectly related to tourism.

Since the vast majority of mountain settlements are
rural, this document is also highly relevant.

If these state programs are refined, they will
promote mountain tourism development. This will be

reflected in outcome indicators, such as:

e the number of tourists overnight stays in high
mountain settlements (currently somewhat difficult or
inadequately measured);

e the number of restored cultural monuments and
tourist sites.

e the number of visitors to protected areas.

The official statistics below (see Diagram 1 and
Diagram 2) present the number of visitors to high
mountain settlements.

Considering the pandemic period, the number of
tourists in 2022 increased significantly compared to
2015, although it slightly lagged behind the pre-pan-
demic levels.

According to 2023 data, the top three most visited
mountainous are Keda
(96,701 visitors), Tsalka (87,426 visitors), and Tianeti

(51,040 visitors). Notably, visitor statistics for the

eco-tourism municipalities

Tsalka Canyon began in 2021 (the well-known
Diamond Bridge opened in 2022 - It spans 240 m across,
suspended 280 m above the canyon. The bridge is the
longest and tallest free-hanging structure in the world),
and the Pshav-Khevsureti Protected Area is the newest
among them. It is worth noting that the development
of tourism infrastructure at Tsalka Canyon significantly
reduced the number of visitors to Tbilisi and Kazbegi

National Parks.

Diagram 1.

Total Number of Visitors, Including Foreign Visitors,
in Municipalities with High-Mountain Settlements, 2015-2022.
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“Strategy for the Development of High-Mountain Settlements of Georgia, 2024-2030,” p. 33.
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Unfortunately, the reality is that “Georgia Tourism
Strategy 2025” [9] does not include a specific goal or
objective supporting mountain tourism. However, the
National Tourism Administration actively promotes
mountain tourism products in both domestic and inter-
national markets [10]—this includes the production
and targeted placement of numerous promotional films
on various international platforms, as well as the
promotion of mountain-ski resorts.

Through close cooperation between the state and
the private sector, the appearance of mountain
settlements is significantly improving. The Government
of Georgia is actively working on the development of
four-season resorts to increase tourism potential and
attract a larger number of domestic and international
tourists. Both the state and the private sector are im-
plementing numerous important activities and
investment projects: construction/rehabilitation of air
and road transport connections and bicycle trails;
installation of modern cableways (Bakuriani, Gudauri,
Goderdzi, Mestia), ski slopes (mountain triails), and
artificial snowmaking infrastructure; restoration of
historical monuments; organization of various cultural

and entertainment festivals (Mountain Days, music and

film festivals), and sports events [11, pp.70-78].
Particularly impressive are the initiatives supporting
the development of Abastumani as a unique wellness
resort, which are extensively described in the authors’
work [12, pp.176-182].

As noted, mountain regions vary significantly in
terms of tourism load. Despite the popularity of winter
resorts, the number of domestic visitors in mountainous
regions is lower compared to other regions. Inte-
restingly, based on their experience, guides and travel
agencies identify Svaneti and Kazbegi as their primary
working areas (tourists are especially attracted by the
Caucasus mountain peaks located in these regions);
Tusheti and Khevsureti follow in importance. There is
less interest in Racha, Imereti, Guria, and the moun-
tainous areas of Adjara. A survey of 120 tourists
traveling in the mountains revealed that the main
concerns are environmental pollution, disorganized
transport infrastructure/vehicles, and poor sanitary-
hygienic conditions. The disorder in the vehicle fleet
leads to air pollution, road accidents, and longer travel
times. Additional problems include a sharp rise in
prices and, in some areas, the lack of high-quality
internet connectivity [13 p.107-113].

Diagram 2.

Number of Visitors to Protected Areas in High-Mountain Settlements (2019-2023)
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There

products, and greater variety is needed (e.g., guided

is limited access to diversified tourism

tours, agritourism farms, folklore evenings, festivals,
adventure activities, culinary masterclasses, marked
hiking trails, horse rentals, jeep tours, etc.). Local food
is not readily available in supermarkets or small shops
in mountainous regions, as they are mostly supplied
from Thbilisi. Aside from the restaurants in large hotels
(such as in Stepantsminda and Gudauri), there is a lack
of themed (including vegetarian/vegan) and local
cuisine establishments [14, P. 437-446)].

As noted, spatial planning is a major challenge for
most high-mountain settlements. A significant problem
in already developed tourist areas is chaotic construc-
tion, which leads to the replacement of agricultural
land with hotels in land-scarce regions, the erosion of
authenticity and traditional farming, and a decline in
local agricultural product production.

The tourism potential of high-mountain regions is
not being fully utilized. The causes include unequal
development of tourism infrastructure and awareness of
destinations, difficult accessibility, shortage of qualified
personnel, low quality of services, lack of tourism
products, and underdeveloped production and supply
chains for traditional local products.;

The literary source [15, pp.28-35] highlights the
dangers of unsustainable development in the Kazbegi
municipality. Among the problems, the dissatisfaction
of the local population stands out, as they are rarely
involved in highly organized tours and, in most cases,
are only compensated through transport services or
employment in hotels.

In his article author describe the unsustainable
development problems of the mountain tourism in
Mestia,(Svaneti) and Kazbegi municipality and remarks
[16. pp. 4-5]:

“As such, the theoretically sustainable infrastructure
is stretched to its Iimit. Trails are overused and traffic

up to the church substantial. This is due in part to a
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lack of development of similar sites to disperse tourists
across areas of natural beauty of Georgia’.

In the research have been identified three main
challenges of tourism development in the mountainous
regions of Georgia which are 1) Lack of communication
and cooperation between the private and public sectors
2) Lack of strategic and coordinated marketing
3) Infrastructure Problems and Improper Waste
Management [17, p.144],

The document highlights several challenges [18,
pp-21-28],

language barriers, and low awareness of Tsalka’s tourism

including weak tourism infrastructure,
potential, a lack of tourism services, and other deficien-
cies. It also notes the low level of environmental
awareness among the local population, along with issues
such as solid waste management, illegal logging, fishing,
and hunting. As in other regions, there is also a risk of
chaotic tourism development in Tsalka municipality.

Thus, the threats posed by the development of
chaotic, mass tourism stem from issues related to both
infrastructure and the education of the local popu-
lation, as well as shortcomings in the management of
the tourism and hospitality industry. Such tourism has
serious environmental and social consequences.

These problems can be addressed through a comp-
rehensive approach. On the one hand, the state must
support and regulate the tourism business, manage
tourist flows (e.g., introduce visitor management),
apply modern spatial planning approaches, and develop
services. On the other hand, it is essential to increase
the responsibility of tourism business representatives to
expand and diversify tourism supply, improve staff
qualifications, and adopt sustainable practices to
strengthen the local community and economy. Support
for both higher and vocational education is crucial for
the sustainable development of mountain tourism.

Unsustainable and chaotic development of tourism
in mountainous regions leads to overconsumption of
natural resources, air pollution, significant increases in

solid waste, visual pollution, and physical degradation,
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which may ultimately result in the degradation of

biodiversity.

Conclusion

Georgia is a mountainous country characterized by
challenging climatic conditions, remoteness from cent-
ral areas, and various demographic and socio-economic
problems. In response to these challenges, Georgia has
adopted a Law on Mountains and developed a policy for
the advancement of mountainous regions, with par-
ticular emphasis on tourism.

The mountains of Georgia represent a significant
tourist attraction, and tourism has become one of the
key indicators of development in these areas. In recent
years, the government has actively pursued the pro-

motion of tourism in mountain regions. However, the
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Abstract. The paper investigates the potential transformation of bank guarantee text drafting in the context of
the digital transformation of trade finance. It proposes a three-stage framework comprising template-based manual
drafting, Al-assisted template completion, and final human validation (human-in-the-loop). The analysis indicates
that while Al can enhance efficiency, it may also increase legal and operational risks and introduce new challenges
related to accountability and oversight. The paper advocates for the institutionalization of a managed repository of
standardized clauses, improved validation mechanisms, a traceable audit trail of changes, and mandatory human
review. The study is grounded in the author's professional experience and is characterized by a recommendation-
oriented approach, with a particular emphasis on the human role, control mechanisms, and the allocation of
responsibility. For the Georgian banking sector, the paper provides a forward-looking perspective on achieving

process rationalization and efficiency gains while concurrently managing risks.
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artificial intelligence provides new ways to understand the modeling process of human decision-making. It is a
general-purpose technology and should be comprehensive. Over time, it should be possible to improve it and be able
to generate additional innovations. For example, the ability to recognize objects, mark photos, and interpret video
materials. It is interesting to conduct a strategic SWOT analysis of the economic integration of artificial intelligence

and its social impact in the context of sustainable development.
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Abstract. The present article is devoted to the development of an Al-based econometric model of electric energy
consumption and the possibilities of its application in the Georgian energy market. The study analyzes the modern
challenges of the energy sector — accuracy of consumption forecasting, operational decision-making and market
transparency.

The article presents a hybrid methodological approach that combines classical econometric methods — ARIMA,
SARIMA, VAR — and modern machine learning algorithms, namely LSTM neural networks. The authors argue that
it is this combined approach that provides maximum forecasting accuracy in energy data analysis.

Special attention is paid to the specifics of the Georgian market — high dependence on hydropower, seasonal
fluctuations and increased imports during the winter period. The article also discusses the B2B strategy for product
commercialization, the concept of the pilot version and long-term scaling prospects.

The study confirms that an Al-driven econometric model is an integrated tool for efficiency, risk management,

and strategic planning for energy sector participants.
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Abstract. The rapid development of digital technologies has significantly transformed the ways information is
created and distributed, making unauthorized copying and dissemination easier. In this context, the use of artificial
intelligence (AI) has become increasingly important for the protection of intellectual property.

The paper examines the main directions of Al, including machine learning and generative Al, as a foundation for
its practical application. Particular attention is given to plagiarism detection, where natural language processing
technologies enable in-depth text analysis. The study also explores digital content monitoring, which allows real-
time detection of copyright violations.

The advantages of Al—such as speed, efficiency, and the ability to process large volumes of data—are highlighted,
alongside challenges including error risks, ethical concerns, and the lack of regulation. The research concludes that
Al is a powerful tool for intellectual property protection, whose effective implementation depends on appropriate

legal frameworks and ethical standards.
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Abstract. As part of harmonization with European Network of Transmission Network Operators, a methodology
of calculating frequency restoration reserves was determined for Georgian power system. It takes into consideration
unique characteristics and main challenges of Georgia’s grid, as well, as conditions of safely integrating variable
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European Network of Transmission Network Operators and has been modified to suit the small size and flexibility
of Georgian power system, as well, as its grid configuration. Frequency restoration reserves calculated with this
methodology will be traded in a weekly electricity market auction conducted by transmission system operator as
ancillary services. The purpose of this methodology is to determine necessary frequency restoration reserve capacities

for worst case scenarios, in order to ensure grid stability.

Keywords: Balancing Reserves; Flexibility; Frequency Restoration; Generation Adequacy;Security of Supply.
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Abstract. In semi-isolated power systems, in other words, power systems, which have limited and strictly
scheduled interconnection capabilities, non-dispatchable energy sources occasionally cause excess generation in the
system, in case of which, it is impossible to acquire it sue to either low electricity demand or dispatchable energy
sources already operating at minimum load, when they are unable to lower their generation for system balancing.
Georgian power system will face a similar challenge in the near future. The power system of Georgia is semi-isolated,
has limited generation flexibility and is expected to integrate significant amount of non-dispatchable energy sources
(Mostly wind and solar power plants). One innovative and effective way of overcoming above-mentioned challenges

is the integration of electrolysers into the transmission network.
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Abstract. When designing buildings, significant attention is paid to the requirements for thermal protection.

These requirements represent the thermal protection properties of the combination of external and internal
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enclosing structures of buildings, which ensure a certain level of thermal energy consumption of buildings within
the permissible limits of air exchange in the premises, as well as their air permeability and protection from excessive
moisture, under the conditions of the standardized parameters of the microclimate of the premises. Enclosing
structures, together with heating, ventilation and air conditioning systems, must ensure the given parameters of the
microclimate of the premises with optimal energy consumption. Thermal protection of the building must be ensured
by the optimal solution of the thermophysical, thermo-energetic characteristics of the building envelope and heating,
ventilation and air conditioning systems.

The main characteristics of thermal protection of buildings, both elementary (actual and required thermal
resistances, thermal inertia, thermal stability, water vapor diffusion in enclosing structures and their humidity
regime, air permeability, etc.) and complex (specific thermal protection characteristic of enclosing structures of
buildings and specific heat energy consumption required for heating and ventilation of buildings) are determined by
the number of degree days, well known in construction climatology. Degree days of the heating period are a
characteristic of the severity of the winter period and the energy efficiency of the building. It is a numerical product
of the difference between the average temperatures of the indoor air and the heating period and the number of days
during the year when the building needs to be heated. The average daily temperature of the outdoor air during the
heating period in Georgia is 8°C. This means that the heating of the building should begin when the ambient
temperature drops below 8°C. Taking such a low value of the outdoor air temperature is incorrect and gives incorrect
results when assessing the energy efficiency of buildings. In a number of EU countries, the calculated maximum
temperature for the heating period is 15°C, and in the USA it is 18°C. In Georgia, as in many EU countries, it is
advisable to take 15°C as the calculated maximum temperature for the heating period.

The article recommends the average outdoor air temperatures of the heating period for the regions of Georgia
presented in the construction norms (CHHUII) and the duration of this period in days, when the average daily
temperature of the outdoor air is less than 15°C. It is necessary that the thermal protection of buildings and the

assessment of energy efficiency be carried out correctly according to these parameters.

Keywords: Air exchange; Air permeability; Building envelope; Degree days; Enclosing structure; Heat and cold
costs; Heat transfer; Heating period; Humidity regime; Infiltration; Temperature regime; Thermal inertia; Thermal

protection; Thermal resistance; Thermal specific characteristic; Thermal stability.
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Abstract.

The method for determining the metal pressure on
the rolls in transverse rolling cone of the deformation
zone during cross-helical rolling is considered. The
method is based on the provision according to which the
deformation process in the transverse rolling cone of the
deformation zone of the piercing mill can be imagined as
the process of rolling a strip on a sheet rolling mill, when
the strip is delivered to the rolls at a certain angle. In this
case, this process can be considered as a process of rolling

strip on a continuous mill. The method involves dividing
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the transverse rolling cone of the deformation zone into
separate ring elements, determining geometric, defor-
mation, kinematic and force parameters for each ring
element, and then finding the metal pressure force on
the rolls in the rolling zone of the deformation zone of
the cross-helical rolling mill by summing the forces
acting on the ring elements. The graphs are given that
were obtained using the Excel program and reflect the
dependence of the specific pressure in the rolling zone
on the geometric and deformation parameters of the

piercing process.
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Introduction

Determination of the specific pressures between
metal and rolls in the process of piercing of round tube
work is a difficult task. In the theory of tube rolling,
there are various methods for calculating specific
pressures that provide satisfactory results [1-4]. At the
contemporary stage, the most accurate is considered to
be A.IL Tselikov's formula [5] derived using the method
of characteristics. According to this formula, the ave-
rage specific pressure between the metal and the rolls
in the piercing sector of deformation zone is equal to:

D= 2/((1,25]112 +1, 25i -0,25),
b 2r

where £ is the resistance to plastic deformation of
the metal for a tense situation "pure shear"; it can be

determined by from the image 2k =1,150,

ot > here Oact
is actual resistance to plastic deformation of metal; » —
radius of the tube work in the center of deformation
zone;b — the width of the deformation zone in the

same section.

2
The above formula is used when léf <8,5 and
2r -
when ?D&S the average specific pressure can be

calculated by the Prandtl formula p, :2k(1+%),

which is also derived by the method of characteristics
for inserting a punch into a plastic body. Using the
same formula, we can calculate the average specific

pressure in the transverse rolling cone..

Main Part
We have developed the method of calculating the
average specific pressure in a transverse rolling cone. The

method is based on the provision according to which the
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deformation process in the transverse rolling cone of the
deformation center of the bending station can be
imagined as the process of rolling a strip on a sheet-fed
stand, when the strip is delivered to the rolls at a certain
angle. If we select a ring element on the deformable
product at the beginning of the stretching zone and
consider its deformation in the rolling cone, we will get
that this process is continuous and will be completed in
several cycles. In such a case, this process can be con-
sidered as a rolling process on a continuous mill.

The deformation zone should be divided into ring
elements according to the principle of Emelianenko-
Tselikov, according to which the reduction of the
spindle wall in any section of the transverse rolling
cone is determined by the difference in wall thickness
in this section and in the section at a distance from it,
when the volume of the metal between these sections is
equal to the volume of the supplied metal in the rolls
1/n per revolution (n is the number of rolls in a given
working stand [6].

The scheme of the division of the transverse rolling

cone is given in fig. 1.

Fig. 1. Scheme of the division of the transverse rolling cone
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A rectangular coordinate system xOy is also marked
on this drawing, the center of which is placed in the
center of the deformation zone. In this coordinate
system, the geometrical parameters of all the ring
elements of the deformation zone are determined by
using the equations of the profile of the roll barrel and
the mandrel.

First of all, we calculate the delivery volume using
the formula:

AV = Fu At, (1)

where F is the cross-sectional area of the product;
. . . . _ 0 .
U, — axial velocity of workpiece: u =u_, ik

u,— the axial velocity of the workpiece at the

center of the deformation, which is equal to:

u., =v,Sinarn,, here v, — the circular speed of the

roll in the center of deformation zone; «a— the

delivery angle; 7, — coefficient of axial slip between
1, =03,5+0,68 [7]; F,—

metal and rolls, Cross-

sectional area of the product in the center of
deformation zone; Af— 1/n-turn time of roll.

After that, using the equations of the roll barrel
generatrix line and the mandrel’s profile, we will
determine the radiuses of the workpiece - we will find

the outer radius according to the roll barrel scraper

Forming line of
the roll surface

equations, and the inner radius - with the ruler profile
equation.

The equation of the roll barrel generatrix line
represents a line in the xOy system, the angular coef-
ficient of which is equal to the tangent of the angle of

inclination of this line to the x axis [8],i.e. ' =qax+b,
where ¢,is the angular coefficient of the roll barrel

generatrix line: a, =#gf,; f, — the angle of the rolling

cone; b = g — half of the distance between the rolls in

the center of deformation zone.

The mandrel’s profile is the interface of the
circumference of the spherical area (Ryph) and the line
of the rolling zone (see Fig. 1.). In order to simplify the
calculation, we can replace the actual profile of the
mandrel with a square parabola (Fig. 2), whose

equation is written as follows:

Y= (x+k) or ' =\Je(r+k) v)

The coefficient c is determined from this equation
after inserting the coordinates of any characteristic
point, for example "D": x,, =/—k; y,=0/2, here | is
the length of the ruler; kK — pulling out the nose of the
mandrel from the center of the deformation zone; &—

diameter of the mandrel.

i 1-k

e

s

Fig. 2. The calculated profile of the mandrel
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2
Then ¢ = i—l and the equation of the mandrel pro-

y"=w/%<x+k) 3)

Based on the delivered volume, we calculate the

file will be:

width of the ring elements:

R0=Rm

/‘

=

Y- AV 2
Y (x)=y" (x)]

From the scheme in Fig. 3, we get the width

(4)

of the first ring element:

Qo

[~

/

k Aly

Fig. 3. The scheme of determining the width of the ring element

Al = : AV i
ly' (xo)_y” (x)]

Following in the x=x, =Al cross-section, we cal-

; herex, =0 (4a)

culate the geometrical, deformation, kinematic and for-
ce parameters for the first ring element of the defor-
mation zone:

1) Ordinates of the roll and mandrel profile points
in x=x, = Al cross section:

y,(xl) =a,x, +b;

V') = Je(x +k) ()

2) The initial and final wall thickness of the ring

element:
S, =)'(0)=y"(0);
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S =y'(x)=y"(x) (6)
3) Reduction of wall thickness: AS' =S, —S,.

4) Average wall thickness: S =0,5(S, +5)).

)
)
5) Relative deformation of the wall: &g =AS/.S.
6) The radius of the roll in the given section equal
to:
A

Ry == =¥'(3), @)

where A is distance between the axes of the rolls.
7) We calculate the width of the deformation center

by the formula:
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b: ’2Rmin 'y,(xl)'AS (8)
Rmin + y (xl)
8) Contact area: AF =bAl,.
9) The speed of the

circular workpiece:

u,= v,Cosa /M where V, is the circular speed of rolls;

a— delivery angle;77, — coefficient of tangential slip

between the metal and the rolls, 77, =0,85+1,05 [7].

10) stress state coefficient 1, =1+0,25b/S.

11) The coefficient of influence of the width of the
ring element on the pressure; when A/ <5b this

coefficient calculated by the formula:

3AI-b b b
3A1 4S8 45

12) Actual resistance to plastic deformation of metal

) )

ny =1+
calculated by the formula:

_ 133022 (d%t)o,m

act 0,0025 ¢ ’
e

(10)
AS~uy
Sh

the base of the natural logarithm, e = 2,72; t — metal

ds/ ; ; ds/ — C e
where o s rate of deformation, /z’t ;e

temperature, t = 800-1200°C.
13)Average specific pressure calculated by the
formula:
P =n,n,0, (11)
14) The metal pressure on the roll for considered
ring element is determined by the formula:
AR = p-AF (12)
We will calculate the height of the second ring
2 I/O "2 and
Ay () =y ()]

for the value x=x, =Al +Al, of the argument, we

element A/, =

repeat all the above calculations from 1 to 14 inclusive.

ISSN 1512-0996
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As a result, we get the metal pressure on the roll, which

acts within the second ring element.
We continue the calculation until the argument

reaches or exceeds the value:

X=AL+AL +AL A =X,
d,—-B

2,
the distance between the rolls; S, — the angle of the

(13)

here x,, = ; d, is the diameter of the pipe; B —

launch cone. In the first case, the calculations end, in

the second case, they continue on the value x=x__ of

the argument.

In the end, we get the metal pressure on the rolls for
all the ring elements, by adding them together we will
have the full value of the metal pressure for the

transverse rolling cone of the deformation zone:

(14)

A specific numerical example performed by the
authors using the method presented above according to
the following initial data:

- tube dxS = 89x12; workpiece do=90; sleeve dixS1 =
95x16;

- diameter of the roll D = 700 mm;

- angle of the launch cone of the roll f, =4,5";
g, =tg4,5" =0,08;

- delivery o=6%  Sina = Sin6® =0,1045;
Cosa = Cos6” = 0,9945;

- Rotational frequency of roll n = 100 RPM;

angle

- diameter of the mandrel ¢ =58; length / =116;

- minimal distance between rolls B = 80;

- Pulling the mandrel from the center of the
deformation zone k=26 mm;

- tube material — steel 45.

The scheme of the deformation zone is given in Fig. 4.
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¥
[
y'=0,08x + 40
¥'=7,25(x+26)
,=4,5°
46‘7| 5=16
T ansT i
= u / ! X
o . . pdc )
o — Olaly < %
- 1,=93,75 -
- =116 -

Fig. 4. Scheme of the deformation zone

According to the report in the Excel program, the
force acting in the transverse rolling cone of the defor-
mation zone of the cross-screw rolling mill is P =
19175,95 kg or 19.2 T, which corresponds to the experi-
mental value reported in the technical literature [8].

As a result of theoretical research using the Excel

program, graphs (fig. 5) were obtained that reflect the

ko 'mm-=

= P=f{ds/dt)

20

; '/,,nw*'

10

5

0 0 5 10 15 20 25
a)

relationship between specific pressure and geometric
and deformation parameters.

Analysis of the first graph (see 5a) shows that the
increase of the deformation rate from 5 sec! to 23 sec
leads to increasing specific pressure from 15 kg/mm? to
21 kg/mm?, i.e. the ratio of growth this parameters is
0,33 kg.sec/mm?.

P=f(Sa)
71,7 bgmm’
21
20,8
20,6
20,4
20,2

20

b)

Fig. 5. Relationship between specific pressure and

deformation rate and wall thickness of tube

As it should from the second graph (5b) the
thickness of the pipe wall increases from 19 mm to 27

mm, but specific pressure increases from 20,1 kg/mm?
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to 21,2 kg/mm? that is the ratio of growth this
parameters is equal to 0,14 kg/mm. That is almost two

times less than in the first case, i.e. the deformation rate
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has a greater effect on the specific pressure than the

thickness of the tube wall.

Conclusion

Proposed method for determining the metal pre-
ssure on the rolls during cross-helical rolling involves
dividing the rolling zone of the deformation zone into

separate ring elements, fin ding the metal pressure for-
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Abstract. The paper analyzes the speed control of modern electric rolling stock of direct current and alternating
current with an asynchronous traction drive, as well as the currently existing methods of voltage variation in
converter inverters that implement this function. The disadvantages of pulse-width modulation used for voltage
regulation in the specified converters are shown; during one half-period of alternating voltage, the inverter
transistors are repeatedly switched on and off, which reduces the efficiency (n) of the inverter itself, since the voltage
drop across IGBT-type power transistors (6500 V, 600 A) is 4-7 V. In addition, all of this requires an extremely

complex control system. The efficiency of the asynchronous traction motor is also low due to the non-sinusoidal
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form of the supplied three-phase voltage. Specific circuit schemes for optimal voltage and frequency regulation are
proposed for electric rolling stock of both types (direct current and alternating current).

Keywords: Alterning Voltage, Autometic Regulation, Asynchronic Drive, Converter, Inventordirect Current,
Speed Control, Alterning Voltage.
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Abstract. In recent years, significant knowledge has been accumulated, both on the basis of scientific research
and practical experience in the use of modified bitumens, with effective and inexpensive modifiers of greatest
interest. However, experience in the use of modified bitumens in asphalt concrete mixtures shows that it is not
always possible to achieve the required properties of the finished material. The article presents the results of research
related to improving the properties of road bitumen by modifying it with polyethyleneterephthalate. The optimal
content of polyethylene terephthalate for bitumen modification was determined, which contributes to improving
the properties of the finished material by increasing its water resistance and maintaining the original elasticity of the
bitumen. The use of this polymer is due to the availability of raw materials (waste in the form of bottles) and its high
physical and mechanical properties, such as strength, elasticity, resistance to solar radiation and resistance to
moisture.
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Abstract. This study examines the first Sustainable Development Goal and its relationship with forest resources
at global and regional levels. The research focuses on the link between social protection systems, property rights,
and forest sustainability using a multifaceted analytical approach. Georgia, as a country undergoing post-Soviet
transformation, represents a unique case study for examining poverty and forest management dynamics. The study
encompasses a detailed analysis of the relationship between global forest cover and poverty, substantive examination
of poverty reduction strategy documents, and comparative analysis based on data from ten countries. Georgia's
significant achievements in poverty reduction (extreme poverty decreased from 15% to 3% during 2010-2020)
coincide with serious challenges in sustainable forest resource management. Key research findings demonstrate that
the relationship between poverty reduction and forest sustainability varies significantly by region, decade, forest
transformation stage, and market accessibility. Effective implementation of Goal 1 requires an integrated approach

that combines social protection policies, property rights assurance, and ecosystem service mechanisms.

Keywords: Caucasus; Ecosystem services; Forest sustainability; Georgia; Poverty reduction; Property rights;

Social protection; Sustainable development.

356boengol mstowo 27.02.2026
G90cmbgemol osGowo 23.03.2026
bgerdmfigtoemos sbsdg s 25.09.2026

b3¢m-ob 3Gm3gdo — Works of GTU ISSN 1512-0996
Ne3 (541), 2026 www.shromebi.gtu.ge
176


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

39638 83mbgmds — Environmental Sciense

UDC 502.7
SCOPUS CODE 2303

https://doi.org/10.36073/1512-0996-2026-3-177-183

3Gl o 06xMOA>300L 890mbggzs80 g3memmyo®o oli@gdgdol dsmmgzol

36md9dg00L dglisbgd (olzMgGweo mmol dgdmbggas)

39609 5dBosbody

b©d 353790

Hmlsb dsbogsdg

©030¢MO0 dB0s60dY

69396%9bGgd0:

LodoMmM39mb 3gdbolzmemo Mbogzgliodg@ol 30MmygmEmyools s BsobgobHhm
39000l 0bLEHOGH™MEOL 3IMI3MLMY0YHO BMbOEHMMmObAOL 4obymaoEgdol
393609600 056539MMFgero, LaJosMmnggum

E-mail: abzianidze. v@gtu.ge

LodoMmM39wmb 3gdbolzmemo MbogzgMliodg@ol 30MmmygmEmyools s BsobgobHhm
39000l 06LEHOGH™MEOL OMYJEH™MO, bodsMmzgem

E-mail: z.kakulia@gtu.ge

LogdoOmmM39wmL 39d603w9M0 ¥6039MLOEYGHOL LodmM-3gMEMYO0MO s Jonob
900500 3563056 9d0L B3I GHIGHOL SOMBILMEO, BodoGmNzgum

E-mail: r. managadze@gtu.ge

bodoMmM3z9wmb 3gdbozmmo Mbogzgdliodg@ol 30MmmygmEmyools s BsobgoboHhm
3900l 0bLEHOGH™EOL 3JMI3MELMY0YHO FMBOEHMMmObAOL 4obymaoEgdol
MBOMBO, LodsOHrMNZgEm

E-mail: abzianidze.d@gtu.ge

B. 35M3sB3dz00, LodoMmzgemb F9dbozmmo MboggMlo@g@ol 30MmMygMmEMmyools s Lsobgobmm agm-

@ma00L 0BLEHOGMGHOL LsobgobMH® 39 MMyl sbymzowgdol MRMMLO, 5350. MJEHMOO

E-mail: z.varazashvili@gtu.ge

. BB3gM533000, LodosMrmzgemb ¢9dbolzm®mo MbogzgmliodgEol 30MMAJMEMAO00Ls S BoobgobGmM ygm-
@00l 0bLEHOGHWEHOL MBOHMLO 39360900 MebsddMmMIgEo, 5350. MIGHMMO

E-mail: d.chutkerashvili@gtu.ge

21939 093500 35093530 30L LsFoMmmgds. sbogro Gorwy)-

3b6mB3305. DomgdsH030L B30 B0BSGMIGPIOL 0 53336gBOL 35©FMHOL3D JOUF@BDS 55O~

2963005M930L LMo Gg0dEgds 0gmb dBJdOL-  JOb s 53005MJOL Fo3gdsBH03ol LblsEslbgs Bodst-

99)y39@900L, 065069G00L, 936mB030L, g3mmmyo- ML, 5093GH03MNM0 3MHMYMST0MYOOL, M3F0-

obs o Lbgs 259mygbgdomo stpygdol dmmbmgbgdo,  0bogools @s Bs®mzgol bsgombgdo Fodmofos mabs-

ISSN 1512-0996
www.shromebi.gtu.ge

Ly-ols IHMIGdO — Works of GTU
Ne3 (541), 2026

177


http://www.shromebi.gtu.ge/
mailto:r.managadze@gtu.ge
mailto:abzianidze.d@gtu.ge
mailto:z.varazashvili@gtu.ge
mailto:d.chutkerashvili@gtu.ge

39638 83mbgmds — Environmental Sciense

09MMm39 Jo39ds¢030L ffobs 3esbBy obgmo bggMm-
900l Lo FOMMGOJO0B  FodMBOBIMY, GMYMMOEsS
030bm3ozmMo s AsMgImbisagzomo dgbgxdgb@o,
33¢MB53H0BgdMwo  Hgdbozmmo  dmfymdowmdgdols
93900005, bLogbswolbs s IMdMs30 MdOYIEHIdOL
50m36mds o IMogz5¢0 b3,

099690530 5MLYdIMOL 3MM(39LYdO, BMIgems dod-
©0bs6gmds Fgodegds 0gmlb LbgosbbgsbsoMo o
39000b393000Mm05%)  ©s9M30YIMYOo.  5TobMbszY,
505 0¥ 00 3090b5MGMBOL SEdIMMBS To0b3 dobo-
LsBEZMNds. bbgs LoGY3zgdom HMI 3mgzsm, gl SOl
oGO3, MHMEILSE LobEGHYIol dglsderm dymds-
9gMdoLs S PoMgdmlb dglobgd 0bxzm®mTszos 56 GO
LOMYMBOEO. Sbgon Tg0mHZIZ0M (5CdIMNIM) SHM-
39L9dL LEAMPSLGHNMOO IOMELYdO gimgds. SLgmo
LOEYSEO0L 3EOLOZMMO ToYIWOMOS J3MEMYO0LIMO
LobGH9dgool FoMmM3s, HMIwgdoa dgdmbggzomo d9d-
3mmg00L (Bgdmgdggdol) Bgao3wgbol 398 oM09b.

1553356dm LBo@yzgoo: ©o65303M0 IOMYG-

0905 93m@myommo  LobEGgdgdo;  LEHMJsLEGWOO

36em39b0.

d9Lsgsewo

93M®a0996M0 LobEIIol JEAMSEMBOL ) BeHb-
390LOYMPO@ 930009 0s Jobo LHim®o dgdmds-
39090 BoMM35. 930 My0YHo LobEgdgdol JoGmgzs
379olbIMdL M3EH0BoEMOO TsOHMNZOL SERMOHOMNTOL
090998539050, HMIgEro 0mzseolobgdl Lol gdsby
9mg8g 893mbggz0m  BogHm®IoL, 51939 ©IZH-
3900l 893™dgdL. 0dob omgzgseolfjobgdom, GmI

b3¢m-ob 3Gm3gdo — Works of GTU
Ne3 (541), 2026

178

396LsbozgW 3G:Mdgsd0, d993mmgdol (LobEgds-
b9 B9 gds) o 33063900l Fg3MIgdOL do-
9mdf)3930 3Mm39U900 F9dmbgzgzom Imgzwgbgdow om-
3905, 990dwgds GgMdob ,LEHMmIsLEGMMo oG mgol
3O0dgdol” 3odmygbgdo.

DYoo d0wgdmEos, ™I 6gdolbdogMo ,Lfm-
650" LMo M3EH0T0BIEOOL 3GMdEGTS LEmJoL-
A&MO0s. Bgdmddggdol dgdmbggzomo gsddmmgdo,
63 gd0o@E 990dwgds 0gml 8500 8bgd0EL godma-
©0bsM7 56 Bz9630L 36MdO obgBYdOL odm, 365d-
G0N 5MHOL 439es sdm3sbsdo.

UAMJobGHMOH0 M3GH08semHo JoMrm30l MgMOooL
d0M0m>0 J0Bsbos M3slibml 3ombgsl: MMdgero
9smm35 930MmBomm (bbgs Lo@yzgdom MM g3mdzsm,
Mo 2505093930 qds 80300Mmm) 0y, MM Lsdmemm
%5000, 30m3EgLOLy s FsMMZOL FoM339wIo 3bd-
30Mmbsewo 30b0dmdsdg 0ymlb syzsbowro.

31900 3BMBdGIGOOL BsOBOLOMZOL s Q5s-
Lo FMgEo© 359m0Ygbgds ©0b5303M0 ©o3HMYMady-
05. ©06530399MH0 I3OMYM5TYds 5MHOL Tomgdo@03vy-
60 36OHMAM5906900L M0, GMIgwoa dmoEsgl m3-
G000 250050939G0wgd900L 3m3bol #Hgdbozsl
©> ©B)IBIOLIE05 MONMIYEO BdWYZIHOWYOOL
89093900L 3odmmzwsBY ©d G980 33Y39HO-
90900LmM30L M3EH0ToMHO LEBHMOGJA00L qdwds-
3905%g. 53 3MH0bE03%BY 5390w 250FY39G0gdOL
90000l 3MMm39LYOL IMZLHRIHHYIH 0SB0 dBrMm(39Lg-
00 90™Mds. BoqTs3H03w9M5, M3EH0T0DI300L STM-
3965 529005 565300 Y3M MO ©9393806)9dv)-
WO MOMNOYNHNMBJOOL  25dMmygbgdom. Togow0ms,
9JO»0o BsdoK oLzl Jorgdeo dqgagdo 8934s3m
9900090 bsdoxol (56, doGodom, fobs Bsdoxol)

ISSN 1512-0996

www.shromebi.gtu.ge


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

39638 83mbgmds — Environmental Sciense

23963M@gdsdo s 5.9. 53 3Boom, dglodengdgeros bg-
00L3ogHo sMRgMo EOHMOLbmMZoL F9gagdol dowgds
5 8990092 »,393MIJEg0s“. ©0BT0ZNMHO IFOMYGS-
3900 453myqbgds dglodegdgEr0s 565 JoMEM MOl
(3300 gdsLbmOb ©539300M9d e STM35690%BY, oMo-
09 I6535wLoxg3gbmMosbo 3MMEqLgdol LEBsEoLEO-
3760 5903569000 450U FMGG3.

065303100 ©3MHMAM8O0L  59m356980L Lo~
9O FsbolosmIBIWo ol SGOL, HMI FZWSWIOO Jo-
Bobomgds 565 Yy39ws 9OHMEOOMHMMES, 56M5dgQ 0sbo-
00809305, 9O Tsbgmols Bogmergdom. sdol seLO
0bss, M 503905 0LYMO JodMmmMzomo 1dqds, bowss
960 5903560l IM35¢0 (33050l Bo(33Eo 5090
3535¢00 59m3565 omMgMeErdo 30609 MomMgbmdols
(02bsg FbmEmE 9Omo) 33wsEom. gb 3608369-
@365 5930090l 4oTMmm3eEgdlL, Toa®oed gl wy3o-
53gbmds doowfiggs TbmEwmE MO0 J0HMd0M: M-
©9L53 M3GH0ToWMBMBOL  300FGHIMH0To SMOL SO
G060 5699 LogMNM M3EH0T>MO 5HY39G) SM0L
0000Mg)0 530X 0L M3EH0ToWMOHO 45)Y39GHOWY-
0900b X530 S HMEILSE IMTs35¢0 FIIAJOO ETM-
300909w0s  bobEgdol Hobs IyMTsMgmdsby. qu
439ox39M0 A58m3E0bsMgMdL dgedsbols Mm3EH0doev-
HMdOL 36063030096, HMIgEoE Loggdzes© I3l
065303700 ©3MMYMSTIOOL 0gMMOSL.

3G 255FY39HL 9HsLoLMIdL ol ™30~
1gds, OGMI OMAMOOE Mbs 0gmb Lohyolo Tymds-
MHgmds S 2osPY39G0Wds (56 JoerM3s), d9dymdo
39059300 gd900 26> FoOdm>©pIbEgl M3¢0ds-
@O J39398, JogdEb 300390 BoWFY3IHOwy-
00b d909ga90. 9b 3H0bE030 S15g39 G90dgds godmobs-
OOb by 07 BZgh o6 358m304gbgdm Lorzggbme
005L, M3 33593, 396 93degdm dgdamddo godmgo-

ISSN 1512-0996
www.shromebi.gtu.ge

g49bmo 159939009LmE ob, MoE IgLodegdgE0s A3Jmb-
©qb ddogserdo. 53 gomEOL Ms30LgdYMHGDdS ol

560l, MM 250509393 0fiygds dmEMEsb (dobbo-

©96) ©5 9393mdM0350 F0dE0bsmgmdl v3dodwga-
000 ILYoLOLI.

doM0msEo bsfjoeno

GeRO3 LAo@ool dgbsgse bsfjowwdo s0obodbs,
85670030l 36H:MdgIGOL Mol Qb3 MMHYd000 3B03-
369035605 00 Mmd0gdEHYOOL Botrmgs, HmIgdoi 990-
0b3930000 399x3mmNgdoL  Bgyeozegbol J39d 0dym-
190056. sbgo ™md0gdBHIOL LEAHMPLEHMMO MdOYIEHIdO
9hm9ds. gbgbos, 39MdM, §3MEMY0Go LoliEgdgdo.

Dma09MH0 d90mbgg35d0, SLgmo 3MM399d0L o6-
0300 5aMmM003gd0L gbsdwdagzgdwe© dsdmoygbg-
05 85613500 dgdmbzgz00m0 3HM(396g00L MYMEHOOL
Dmas0 3900m©gd0. g bEIG0S dsbobowsgl Lob-
9Bl Md0gBHOL FoMmrm30L  SEMMomAL, GMIEOL
0509053039900 8ol Homdmagbs dqlisdanrgdg-
05 Bb35m30m0 296 ™egdol Laboo:

x(n) = A(u,) + B(up)w(n) )
Losg x(n) Mol LobBgdol dodobstg damads-
M9gMdY;

Un - 355%Y39GH0wgdol dodwgdol dog sGRgMwo
008006569 B5Mm039;

wi(n) - 990mbgz9g30m0 99853mmgds;

A ©5 B — Mm@ §OHx3030 131630900 un-ob
900s60.

50 990mbgg35d0, HMEgLSE 3MMdYIol sGLO Im-
00bMm3L 35005043930 909d0L §BHo3mdMm035 dowy-
0L, 439wsbg 989JONO0 gmEO (OMIMOE -
©wM©bg05) 0b5d03NMO EISOIMAMTDS.

Ly-ols IHMIGdO — Works of GTU
Ne3 (541), 2026

179


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

39638 83mbgmds — Environmental Sciense

Bggbo Tgoom@ol  LsowNLEGGMsgomE  dsbgzobo-
@300 930MMy0YH LoLEYISL, GMMIobmgzolsg dg-
005300905  LAHMPLGHMOO  M3EGH0ToWMMO  ToOHMZo.
b 500bodbmb, MMd g3mEmaoMMo Lolb@gdgdo
3W5L0BOEOMEYDdS, MMAMMEF EOEO b GO Lob-
3999%0. gl LobEGgdgdo Tgygds IMzse0 bofogrobs
©o 999963 0Lsb, GMIWGdOE  MOMOIOHDNIO3-
F06H 50905 5 SLEWMEgdID 365350 BIOMZD Bmbd-
3090L. gL 3938060900 o 0sb MO S IMOZOERY-
HM35600, 580FMA o0 50LFIO© MB30MEHILMdS 9b0-
F905 B9®m3oblL ,,OHDo LobEHIgoo“. MdiEs, 58 Ls-
3000bmob ©5353806Mg30m 9J3gMEGHIOOL dbobBOYdY-
00 296Lb353900s: BMAo ,0© LOLEJIPL o
>0 bobBgdgdL“ 0YBEWMo© Jookbgzl, bmyo 30
350 25658b35398L. oS0, 0MZEYOS, M Lob-
3990l Bmds sbobsgl dbmeErme dobo gergdgb@gdol
500bMmdSL s 50 FMol 353806MH gL, brgrm ols-
3900L LoMomeng sing9 SLsboagl 58 gargdgb@EHgdols s
393806900L 3939MM)bEMmdsls.

3309305 Q5 9BsE0BOL MU, Mo LobEgds
04mgs 35M@H030 J3qboliEgdgdol LolGMme MomEgbm-
050 95650, Lobsd 56 J0z300gd™ LoLEYIOL gegdgbEL.
LobEgdol  gagdgb@o  339M9MEMdM  MBOYIAHL,
H@Iol o3, 9m3gdeo sdmEsbol msbsbdsc
89099egdgos.

93M@ma096MH0 LobLEYIgool Fglfogerol doGooe-
0 LOMMGGO0 93530060 JB0s Fom 3MSLEIVO-
@OHOISLMID s dMbydM0g 2ocgdmdo d0dobatyg
36039L900L (HMIgEDs 3MbGHMMEo F9110wgdgE0s)
305360MAbMB0MGOIMdLMSG. soFHMT, 3MMdEgdol

23L535MFH03909, A56LsbBogge LOLEGISL Ho®dm-

390039600 3503910 dEM3gd0L Loboo. s6v), Bz9b

b3¢m-ob 3Gm3gdo — Works of GTU
Ne3 (541), 2026

180

339M59Mdm, HMI OMYMOESE (o6 od3lb d60dzbg-
@Mds HMO) LobEBHYIS IYMBOE0S JHMTobJNMb
0O0)HOFIIEIVE FIWIINLW dLWMIIVI©. 30639-
500 bobEgdol MM gmds sdM30JOIo 0f-
B9ds 00mMgMEo derm3ol dmIsMgmdsby. denm-
30U FomM30L J0Bsbos FomByg modymaomo bgdmddy-
900l 306000Bs30s, MOl F99Roo3 J0oomfigzs 93m-
WMQ0H0 YLOBOHOLMYDS.

390 0035B90Mwo dgommEo gsdmgzoygbmm 9o
30b3M9@ME dewm3bg. dbyoglo 3odmm3egdo dogrs-
do 0dbgds yzgams bbgs denmzolmgol. sdMogysw, Bz9b
39630bosgm 9O 3MB3OIHYW dEemgl, Gmdgeog
5009000 mEgwoo (1). Hoash dmpgeo (1) dgo-
3930 53G0MEOHM 25613393 ML, J>OMZ0L 5dM3bs
0ymgs 06 bsffors dobo w(n) 9953sL900L (0©9bEO-
13035300L) 5 bLAHMILEHMOO M3EH0ToEYHO B30l
50m3969000. w(n) 99gsLgds bedEogargds dob dgy-
3965b5 5 2odmYz965Hg 9330039000 s BoMYdMEo
9mbs399900L LGHOGHOLEH03NMO s3To39d0m, sbv) 50
3603369 mdol dg30L9ds ©0bs303MEMO Bobolinscgd-
900l dobgzom — 050935@03MM0 dmermoobom
m(n) s ob3gMbooom D(n).

x(n) LOEOY 3MBGHOMEOMJISPO (33¢50s. BobO
LabM3ggero 3609369mds 5©00b0dbYds xX(n)-0m, by
9L 5oL 3609369 Mds, MMIgeoi byl MHymdl g3m-
@wma09Ho bobGHgdolb 9x39JBO BMbIg0mboMgdL.
030L  gomzgoeolfjobgdom, GMI x(n) dgdmbggzomo
(33W9095, J5OMZ0L F0Dsbo FMMTMEOMHEYdS S¢Eds-
00 BHM3obgdom, ogowoms, x(n)-ob bEsbos®-
A0 25005bOOL J0bodobsos LabvyMzgero 9609369-
Md06, 96 58m3565 ©0Y3569ds ZoHMBOMO Do-

ISSN 1512-0996

www.shromebi.gtu.ge


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

39638 83mbgmds — Environmental Sciense

09935303900 dmemEobol {x(n) - x*(n)}? dobodobs-
30599, 09 306HMd0m, MM n(n) s D(n) 3bmdowos.

I, = inf }M{[x(n) —x*(n)]*/mn),D(n)}, (2)

(U1 etly
In 560l 965356900l 3bdi30s n g@Bs3by.
099 bobGgds 9momdL (0, T) EOH™OL 0bEghzsedo,
05306 (2)-0b aom35olfjobgdom, Laghmm ©sbo3om-

3900L 8399693050 5J3L 9990 Loby:

{ug.un

N
1= inf }{; M(x,(n) — x;(n)]?/ m(n),D(n). (3)

50m396s5 godmgmom N 33ee0, Hmdgeog dobo-

0050009 53953L (3).
393094356 39edsbol gmbdos

115k = inf M{ ) 1[5(0,u@])
n=k

L5S3
I[a(m),u(m) = M{lx (n) —x" (M)]*/6(n)},

w32

0653039900 ©3OMYM58900L sSEMOHOMAL 5J3L

3990920 Loby:
I[6(n) = iJlfM I[o(n),u(m)] + T(uy)] I[e(n + 1]}

390 MEwo 3oOHmdol 9gdmbggzsdo
I[d (N) =infI[d (N),up)],
Un

5g m39M5GMO0
TuyI[en+1)] =
= [7 I[6(n+ 1) P{G (n + 1)/ &(n), u,}dG(n+1),

I[C (N)],I[0 (N-1) ],... ©565008©93605q,

303300 d5MmM300L
uy =ul[e(N—1)]uy_, =

=u[o(N =2)]u; = ula(0)]

ISSN 1512-0996
www.shromebi.gtu.ge

3930m350obfjobgm, GmI x9ge Mbos 303mzmm
dom30L 8603369 mdgd0, HMIWgdo3 5830MHJOID bo-
MolLbob 300E M0l dmerm bsdoxoLbm3oU.

39009390 300930 M3EH0ToMHO SEHMOHOMNTO
9bONBIIYOBL 93m@ @O LobHydob 9BIIGHNO
FoOHMZV.

OHRMOE 5M59MHMNbg 5006036, 3GogGHo3zsdo bo-
FoOm 0bxzm®To305 LEMEEsE 96 bsfomdMmOg 56 s6-
1gOMBL, M3 LYOOMDBYIE G IMEGdgL JIbol g3m-
Wwma0Ho bolEgdgdol dgbfagersdo. dgdmmogsty-
00 SEIRMEOHO0MT0 Q5sbogl LoFoMm 0bgm®ds-
300l 65309dMdsl 5OLYdIYo 0bFMEOTs300L Lo
o5 dmgbowo godmygbgdom. Madm™m d9G03E, dowosb
39D0mOwo 0bgm®dszool 306mdgddos 30 g do-
™35 86003b9armgbo 93x™mdILIOL §30MEMA0MMHO
LoLEBHYIOL SOHGOSL.

doboerols  3M9BIBGE0s  Lodromgdsls  dmy3390L
©53065bMmm F50935E03mbYBOL 5RO §3MPMYO0vY)-
60 LobBYIGOOL 9539dGHO BMbJE0MmboMmgdslmsb os-
393906900 36MMdWGIJOOL gooFMmado.

©5l33bs

390930l ©dE30L  3MMdErds  gmgwlicror®a
L BOH™ 9gdGgoe®o bgds. ol 933wg3Mqdolash
dmombmgl Mo 93mEmaonmo LobEgdgdol dgb-
£9305L. 50580560l goMgdmlicsh MBMmogMmgdgwgdol
3OMdgds, 96w BmEosbo Lobmysmgdol bEsdo-
@OH@I0L G656MFMbgdol 3OMdEgTs, ©935300607d)-
@05 39M0MmLESE30000 3MHMEgLYOOL FoMmMZ0LLL Lfm-
M0 35050939300 90900L JoMqdol 593009 MB-
06, 3507995303mbdO 39s9FY39¢) MM SLEWYeng-
096 53 30m39LgdoL dgbHogersdo.

Ly-ols IHMIGdO — Works of GTU
Ne3 (541), 2026

181


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

39638 83mbgmds — Environmental Sciense

b BLAHGH0 B FoROOMOS, 1) MMAME) yo-
9m304gbmo 156539 ™M3z9 3509953032960 dg0MY-
00 36MdGBH03wo 39M9IMLESEZ0MO  3OHMdEYIgdoL
3900l FMHGo. 93MEMA0mo LobGHYgdol ™m3E0-
3o FoOM30Lsdo  FoMdmpygboo doamds
3900egds 259mygbgdmer 0dbgl, Mmym®i dgmmom-

@WOGIRGYOS

©@My09Ho Bogdzgeo Ggbodsdolo  yodmmzE0mo
5@mGH0m3gd0L G99 8s3900bm30L. gl IgoM©O §ob-
3990360w0s Mdsmwglo domgdsozol gugdgbdgdol
33m©bgy 30MHgdoLm3z0L. Lbgs Fobsbfsmo 3mobs 6
560U by FoMm.

1. Abzianidze, D. (1990). Abstract of dissertation for the degree of Candidate of Technical Sciences. Kyiv

Polytechnic Institute, Kyiv, Ukraine. (In Russian).

2. Abzianidze, D., Managadze, R., & Abzianidze, V. (2016). Application of dynamic programming model for

solving practical problems of ecological systems security. Georgian Oil and Gas, 31, 79-82. (In Russian).

3. Abzianidze, D., Managadze, R., Poporadze, N., & Tabatadze, G. (2015). The use of methods of mathematical

ecology for solving problems of environmental protection. Georgian Technical University. (In Georgian).

4. Abzianidze, D., Tabatadze, G., Managadze, R., Abzianidze, V., & Inanashvili, N. (2015). Thinking of

mathematicians about the ecology and its problems. Social Economics: XXI Century’s Actual Problems, 273~

275. (In Russian).

5. Bertsekas, D. P., & Shreve, S. E. (1985). Stochastic optimal control: The discrete-time case. Academic Press.

6. Gabelaya, A., & Abzianidze, D. (1992). Methods for finding optimal or nearly optimal strategies for

stochastic objects. Kyiv Polytechnic Institute.

7. Karlovich, I. (2005). Geoecology. Academic Project. (In Russian).

8. Lopatnikov, L. I. (1975). Brief economic and mathematical dictionary. Nauka. (In Russian).

9. Poporadze, N., Abzianidze, D., & Dvali, M. (2010). About problems of ecological security and optimization

management of ecological system. 7ransactions of Georgian Technical University, 2(476), 59-63. (In

Russian).

10. V. Abzianidze, V., Abzianidze, D., & Managadze, R. (2018). On efficiency of application of elements of

higher mathematics for the solution of practical tasks of ecological systems safety. Works of Georgian

Technical University, 4510), 117-125. (In Russian).

b3¢m-ob 3Gm3gdo — Works of GTU
Ne3 (541), 2026

182

ISSN 1512-0996

www.shromebi.gtu.ge


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

UDC 502.7
SCOPUS CODE 2303

39638 83mbgmds — Environmental Sciense

https://doi.org/10.36073/1512-0996-2026-3-177-183

Problems of Managing Ecological Systems in the Case of Incomplete Information

(Discrete-Time Case)

Vera Abzianidze

Zurab Kakulia

Rusudan Managadze

Dimitri Abzianidze

Reviewers:

Georgian Technical University, Institute of Hydrogeology and Engineering Geology,
Geological Monitoring Department, Researcher, Georgia

E-mail: abzianidze.v@gtu.ge

Georgian Technical University, Institute of Hydrogeology and Engineering Geology,
Geological Monitoring Department, Director of the Institute, Georgia

E-mail: z.kakulia@gtu.ge

Georgian Technical University, Faculty of Mining Geology and
Mountaindevelopment, Professor, Georgia

E-mail: abzianidze.v@gtu.ge

Georgian Technical University, Institute of Hydrogeology and Engineering Geology,
Head of Geological Monitoring Department, Georgia

E-mail: z.kakulia@gtu.ge

Z. Varazashvili, Institute of Hydrogeology and Engineering Geology, Geological Monitoring Department, Head
of Department, Academic Doctor
E-mail: z.varazashvili@gtu.ge

D. Chutkerashvili, Institute of Hydrogeology and Engineering Geology, Geological Monitoring Department,
Doctor, Academic Doctor
E-mail: d.chutkerashvili@gtu.ge

Abstract. It is clear that the driving forces behind the flourishing of any branch of mathematics can be, on the
one hand, the demands of the natural sciences, engineering, economics, ecology, and various applied fields, as well
as the needs of mathematics itself—namely, the desire to solve difficult (complex) new problems. Issues of
mathematical programming, optimization, and control have come to the forefront of modern mathematics due to
the needs of such applications as economic and environmental management, the regulation of automatic technical
devices, the recognition of signals or moving objects, and much more.

These are processes whose course may vary and depend on chance, with the probability of a particular course
being defined. In other words, this is a situation where there is a complete or partial lack of information about the
possible state of the system and the external environment. Such random (probabilistic) processes are called stochastic
processes. A classic example of such a situation is the management of various ecological systems subject to random

disturbancesn
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®®256mb — 9FygdoL/sdobolBOMU, sM59M00 0liEsdw® J3946530 s 1939 SLYMO MEYBML bgarddmgsbgwrol EGodwal.
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30OIom. 3oMHsdL 35w gdMEo 3Jmbos mMasbo-
D300l MIB®OboL golisdygs®gdes@ dmbweols sen-
0050 5¢-53590L 3megxol (al-Imam al-Adham Col-
lege) 39939130, 8ggddbs TmbsdsMnEgms s bobvy-
0gmH™M 3060900 Imdbogdol 0bLEoGMGo.
Falcons-ol bsbofgMgoo s639690L, GmI 35680
3000bMEMdEs gd3090L 0bLGoEGMGTo, HMIwol
30090 0gm (BsdO™mIol 306H3ger Bofjoewdo dmblg-
60900, 533.) 5W-350OEOL Jgmeg TmMoYOWY
5099 5¢00 5¢m-56d360 (Abu Ali al-Anbari), ISIS-ob g6 o-
960 §59y3560 Boa©s.0 Gmas 2015 gl sofiym
LogMmsdMOOLM  3Mmagrozool  ™m3gMmsgogdo  (CJTF-
OIR),’? 5659000 Jo@oo Mobyol 5030l 93¢0
0g65 ¢003300006093990. Gs00 FMHOL 0gm SE-BIWVES-
oL 300390 IMOEYOY, 5dv) FMlErod sSm-cvig-
3360 (Abu Muslim al-Turkmani),"! Gmdols dobdobo
53050960000l 999y  2obsymMos 2015 ferol
9930LEMA0, bom 5¢-5685M0, X035000L 393 gMbo,
Q50035 59gMH03M XoMYOsb 993390580, Loto-
0056 gMogdo d00s35¢ 4HoBy, 2016 ol oG Gdo [7].
®3560b LoBY39d0m, 58 MO0 BHIOMOOLEHOL QoG-
053350900l 8990099, 5¢-050oOL o6 3Jmbs dg-
A0 50B93960 goMs 0doby, M EIYOEbMIMOS o6 -
©58L, MOl FGsODM MHY0ROMMO 3MEDs, MBog-

H0bMYdOL s MMRB0DIEF0EMdOL YodmEEOwgds,
bos 356 99m9vHoL BMo0Eol o653 YdMdOL
d9L5539M0LL.

BBC-ob g99Mbseol@ol 0ddom, ,s080L“ ghoygen
5 MEbMMO @oEIMHdL dmMol IfoxggdmEs §ob-
baomdowgds. 2014 fierol s330LE™o, ISIS-0 dwgdomd-
©5 53060  BIMHOGHMM0JO0L  Q9RIOMMYGdsDY
ME9305 IMbYosb Lz gmom dgdsmy, bso-
Bogoly 30m306300L Jogsd Lob)sOL, Losi dm3wgl
205LMdOM JHBOWO, 5BHY3939L Jowrgdo s MgEo-
30960 356mbgdol s3gol Lsdsdom 8gddbgl oligomo
3MoBobo, MH@Iwol 459mdsbowgdo Eqgbsg Homdm-
500906 gMoygol bgwobrregdol o bsgod®owl
[6]. ,©5030L* 0EYMGOL MOl oym MmsBHIMGdS
9H00 J5¢madol sIMbYdLMb ©s393d0Mgdom, Lo-
53 39080, MmMHRs60Bs3ool MBO™ gJuBHMIoLE
30596M9ggen 0YIMJOMIB gOMO©, :70bgdom dm-
000bM3s 5oL 256bMM30ggdsL.

30689 s@o-xsdwGo (Al-Jaburi), 5-d50EOL
306500 3md3560mbo, dmfjdg gobos df3039 3odomobo,
L5oE Bgdmblgbgdeo se-dsool dgmMg dm-
5000 5¢-56d56M0 §0obsomdgao ogm ©sdmbgdol
30 030L, 356L539NOHIBO0m 080EH™I, ™I ,,Es030“
0084mx390Ms 9300 LOAEOGMHOL SEMIME LESO-

9 59 500 5E-36B560 (5605d.: s (Ao 5il; 0Byem.: Abu Ali al-Anbari, 1957/59 — 2016 §5.), 0039 53 56-6153056 drloxs
3¢-35009)e0 (0bm.: Abdulrahman Mustafa al-Qaduli), 56 5dvg 5¢ws sgm-5g300 (0bgaw.: Abu Ala al-Afri), 56 5d¢) Semo 368
500-00796Jds60 (0byen.: Abu Ali Qurdash al-Turkmani).

10 ,5030L“ BHgMmmobEwo J0ggdgdol Loadslmbm, dbmgeoml bbgsalibzs J3ggbgdds, 5dd-l byerddmgsbgwmdom
399369l 8905000 doEgdol JERMBIEIMIMO 3MO0(30s, MMIgedsz 2014 {erol 17 mg@mddgml @sofym ,0m3gMsEos
M6ygogo LodB3osg” (0baew.: Operation Inherent Resolve, OIR). 595850 dobos bm®Eogw©gds ,3590005690mmo
9JOHOMBE030 M3IMOGHOYIMO XAIBO — M39M530s MeYgg3o LodGzogol” (obyan.: Combined Joint Task Force — Operation
Inherent Resolve, CJTF-OIR) o9, Hmdgerdo 99000b 3macoiool 30-00y §9360 J399sbs. CJTF-OIR 3mbbman@sgost ¢fa3h
5 9b3oMgds 35OEBOME doegdl 3obsd, Lsbsd OLOBO STM300IISE, LEBMEMME 56 5B5MEFHYBIE ,S0TL* gMogobs
5 LoM0530, oM Gg0ddbols 30MHMBYOO MLsBROMMABOL LggHMTo {MIY350D0 MsbsFIMMICMBIOL Bo®bmbmzOL.

11 5399 8908 500-017)HJ8560 (5605d.: S alusa 53l; 0Bgew.: Abu Muslim al Turkmani), 03039 B0 53850 SDIES3 Se-
350500 (0byen.: Fadel Ahmed Abdullah al-Hiyali), 56 5dv) 970 sew-3@sodo (0byen.: Abu Mutaz al-Qurashi). dm3zeme
0gb6s 2015 ol 18 5330LEHMU.
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0By s sLgm Bsdoxl dgbsdwms 3o 99 agd0
003gmEmEs ,0000L“ M93EE300Lm30L.  doa™sd
39Msodo  99193m35M0 0gm @ 993H30(390©s, OMI
abgmo  BMIJOO  2oFOMEGOos  ObEsdNMo  bo-
35OOWOom, OLGHMOOMWOSE 250M0YgbgdMEs O SO~
39M05 (39900 00530, HMI sy bowogm GHMOOE0s.
3E0-x50OOL  LOEY3gd0m, LsdMEMME gHoEo Jo-
@900l sdMbgds I9FBHIOES SE-050O0T. MTsM-
053 Q5QLEGHWMS 5¢-X 0Nl LoGBY39d0.

3bgool Labol ¥mobbdmgdqdds aodmofjgos 4ob-
bgodogds Se-05050L 49Mgdm3oL gofitm fitg-
o, HMIgEoLsg 990ymd ©o99s@s ,50dob“ Lsdbgo-
O ©5 GIN0GHMOHO0MO ©55350M37d0. SE-dowo-
o0l 0330005300l 8990099, 3530l sboen ,,boro-
3350 250M3b5Y053, PIFOMOLI0MJIS S JOSEHJOO
309m0f305 ,,0080L“ M0ygddo, 306506 AoRbEs
300bg900, ©s8gbs 250MmEYJdMEs 53 09bsdY-
0MdBHY sbsero oyko.

230BLs3MmMgdom  3GMMdEYISL  HomImowyqbs
390500l g0boldmMmo [omdmdsgErmds: sM3d0 0ym
09 09M4d960?7 3sbbo goblsbrzMogs dob vg3-
@9dsL Sbgo MObsdEYOMBBY, 3065006, ,bogrogs®
»05000L“ Fgbgdol o MToEol ™Mobobds, Mbo
4500y Fobsbfs®mdg@ygger 8w9353sob!? Laberol
F000m3035¢00, 96v) 399M508gems mIoEsb. 13

Josbl bgewdo Bomgo®os 1988 gl 4o398wero
oboEoBMHE 39MHEodol ImfFamds, Losg domomy-
005 dolo FdMdYdoL Lobgwro s 33560, bawm
50500900l 5@POWS® JMOYol BOOWMIMNOm Jo-
wsdo 53-89Ms, MHMAol Imbobergmds S5MdME0.
0939 396s30L FdMdYGdOL 05 JIOL BodGo >3-
396500, 96 58330390 00sL, MMT 0g0 SMBdIYWO
Do dMdoLos, Bol [obsdMgdl s30ws Gggdemo
900305305 9eogol Lbgs 50w gd0sb. s bgdm-
blgbgdMEo 5¢-8535¢5005L OLEbEIGds. 30 0gm 53~
9Ol 5T0boLEHMI300 9HMYMEo 0450y, bo-
659 3mbgobol M908 dmsbobs 3Gm3z0b3ool Og-
3MbLEHOMJ300 @O FoosdEos 9-053sodos 6s0-
B35l 30m306300L JggMsombag [7].

65065350056 39bgscmmaool 9dudg®Gds, bobs® sSb-
boow)bds (Nizar al-Saadoun) Josbmsb Lowds®do
239653bos, MHMI 356MHEToL  Jensbols wdgEHglmdsL,
oe-053sl 6506530000906 —  sen-8og3s  ve0-053s-
Wsd00L BomM3zom, 5Mod9o FoMdmdmds sdzom —
205L00bms Jamobo dm@modsl (Abbasid Burisha) d993-
300069900 50056, HMIWgdoE Msgol IbG0g Fm0sb
3760089ms G™A dsb) 358000b 3eob0b (56159.:
pdld sl 0Baew.: Banu Hashim), Lso@obog ogm 9m-

30Jw9o 949350500.

12 Gobslfom0g@ygager 899358500 (560250, 4add; BEIBLEOE).: 37350850; 0be.: Muhammad; @sd. 570/571 §qeob J. 899580 [sew-
0ogdo] — 396c. 632 §gerb J. 9906580 [5e-0500065]) — 501500 MY 0FOIM0, 3MOEHO3IMO s LobMYsMm ImM3sfg, obewsdol
2319990 gd9w0. 0LEsIYMHO MIEHMOBOL MbIBTs 0ym FobslifsmdgEy3gwo, 5699 5GIMWsE - B5BO [565d.: 5 1.obaaw
Prophet; L.: IIpopok] s dmiEodmwo, 5699 sMedwes@ — Mol [560d.: ds«); obaen.: The Messenger of God; G¥b.:
Hocnanruk Bora]; 0396m0ob — 5ea30l [5600d.: d; s¢n-@s3]) 8096 s0BYro 50580560, §aobos Fgmowol gosbsggds @
5530l 8096 bgdmogmbgdvyero, 5@sdol, sdEMLs3ol, dmbigh, ogbml s bbgs Hobslfo®dg@yzgmwms dmbmmgolidwdo
LHogangdol Joaggdobmgzol.

13 365080, 37965030¢D0/gIM3030GIVO0 (569d.: k) — d39@0 Jowisd 89l (se-85gs) 83oGMZ9e0 3esbo (mBo), Josdsls
Lofdobol 9;339e00. 53 GHmI0Esb dmol Hobsbfo®dg@ygger 849358500, yzgars FsOmEdm™mfdmby bocogs, Mdsosboo
33900 5 5MY0 OLEPSToL bo3356dm Fm35Hgms WMIMsgglmds.
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»00 353029, ®MI 35080 (3OWMOES ©sJI@-
30399065 0530L0 55090 oMoz Mds, 0dsdg
Lobod ogm 2015 Fgal dmbmerdo, g9bgscmaool L3g-
305¢obEoL  d9dzgmdom, MHMIgEol 8magz30569d00
23950339, 58dMBL FMbsErobBo.

2020 ool gobogbmemsdyg, 583-0bs s geeygols
MGOEO0SWM0 306900 MZwobgb, HMI ,@s0doL*
©Wo0EIMHo 0O Jdgbo ogm, Fs36sd d9damd gobos
36mdowo, ®MmI bLobsdz0wWgdo 0yo MVdWWO FoM-
90353@md0bss, BrmEd 583-05 gosdygmegzbs M 3dgb-
3900, GMImgdoi dmogsgzs 2008 Fgwl 3o¢0dGm-
0580 gmxabolsl, dolo s30mbz0L LB YbMYGMsToL.

»005000L“ O ,0¢-3505L“M bgddmzsbgemdols
M39gBHILMBdS FoMmIMIMBOm 0gm SBgMNO M0MbId0WIB,
239BL53MMBOM FJHMBYXO MISRIOO0I. 53 Og-
30mb63d0 sbMBO” bLMBGE0s, Labgoalbgs gmbozw®o
©o 3mbxyqlom®mo 990s0agbermdom. 5¢-0535¢sdob
3960, 90QE 5M-M5309b 3sLSb  v-sgs  (Abdul
Rahman Hassan al-Dawla) 503005, ©m3 3560530
0ym gbmdowo Lmzow®mo,® 9d30mdol dmyzstg
Mmxobosb. 040 M3woEs, MHMI X03500LEHYdOL od-

03050 253eqbs 8Mobobs 39Msdby, HMmIgeros
05303Md5T0 Q930S WSRO0 F5Tsbsb gh-
00©, o0 2o9aMdgegdobs  Lbfogams, 8999y 30
dmbwmedo bssdsMs bogg®lo@g@do. ©m3mdgbdg-
30, MmIdgeog dowgdvee 0dbs dmbmeol »bogg®lo-
A9IGH0B, 5sLEHMOYOL, M 35MmET0 Loz MdEs
go965bol o obErsdol L3gxE0sEMdIBY, MHMIGEOs
§omPBobgd0m ssdmagts 2000 Fgwol (s®LgdmdL Mbo-
3960LEGGIGOL O3MIoL Sbero). AsdMIz9d0L dg0-
92 30 356 250565 18-0030560 LodbgE®® LodLabwy®o
050o©OoL 898masMm9680, Loz 89999OM©s 30WI;
X035Q0bAYO ©IXFIBYIOIOL.

055835030 9Ju3MOLOOL MM, JoomMTs 53050000
5B3965 BBC-0L 3m693mbgbdl sa0mado, Lowss
3bM3OMdEs 39MT0, OMES 393099 Yg, SOl
2350005 2004-2005  §ergddo.
bHmGq 3506 sdMHMbs 39Msdo dmbivyendo s do-

530b6EMMgds

00M  0bsdd3mEbgmdol  dogoliG®mol bsmolbbo s
95¢0939 ofoboMs ,0m-3500L" M0gqddo, Asb-
L530M9d00m 2006 F9eb, ,,0mMHboEo Yobisdolb®, s%B-
D6 3530L1 33e9@dOL s dobo J99330MOL v

14 50-3950005 (500d.: 3=l B@SBLEOE).: sew-3500s; 0baew.: Al-Qaeda 56 al-Qa'ida — d5%s, BbEsg6GH0, Bmdy, LogHybo);
BEXOo Lobgfrgds ,ow-35000 SU-bryeds* (56d.: ddall 32l obye.: Al-Qa'idah al-Sulbah — 83039 Lsxmdzgwo)
L59MHMSTMOHOLM GHIHMOHOLEIE0, YYEIGOIMIPO SO0, LOESBOGMO, OLEPSBOLEMO MEYbODs305. Ggoddbs 1988 §. 11
2330L@ML (56 1980-0560 §f.). mMAsb0Bsgool BoBsbos 0LEsdM® J39469dT0 ,,OO OLEEdGO Lobswogml* d9ddbs.
©55MLYB0H Fagmegd Mo dobo oMo ogm N 1 Lovygwo GHgOHmmobEo lsds Bob ¢sobo (Osama bin Ladin; 1957-
2011 §%.), 2011 He0osb 30 5096 sB-Bsgsdomo (Ayman al-Zawahiri; 1951-2022 §f.). 1998 gl 396055 s EHobBsbools
©957owsdgdol 588-0b bogaBmgddo sx39mdgdgdol dmfiymdol 9909y »om-350sd“ dbmBwomdo N 1 Gghm®ob@mwo
960D300L LEASGHWLO FMOZMZs. ,0¢0-350“ 3sLwIboldydYEO FobEs BYMOJBHIOOL RIRIIVS S FobbMMEFOYIDSBY,
050 m®obL 533-0o 2001 §. 11 LydBHgddmOL FBHgMod@gdool. mMYsboBoEool 0055006 ©I-RBod@™ WOEIMI® 0MIWYds
93303390 BHIMMMOLE0, IgELIbYEOm b30G sen-500Eo 569 ,85000BLIR YOO BsbZ0O (5675d.: J¥rdl Lisw; 0Byn.: Saif
al-Adel, 65900300 bsbgaro 3v93595¢0 L3 5¢0-0b 5¢0-35¢000 B30 [0baa.: Mohamed Salah al-Din al-Halim Zaidan];
©50. 1960/63).

5 goBdo, s0-00sgnRo (5Gsd.: Hsalll H®Isbod.: Tasawwuf, doLEHOEOBIO/LMEWOIMYds) — BobEBHOZMO-L39EYIGO
0md6H5M0dS 0bEsddo, Mmoo dmoEsgl Lyyarogmo LOmMEYMROL bFI3EGdLS s 3ModE03wer IgoMmEIdL, J0TSMMEO
©39OD096 9HEMGBOLMZ0L s FoLo Lo MIDdIOOL F539d0LMZOU.

16 5B Brglsod 5B-bs63930 (06g.: Abu Musab al-Zarqawi; s6o0.: ¢S85 caas sz 1966-2006 §§. 659030000 Lobgemo 5385
B0 36-65Dow sen-boersows (0byer.: Ahmad Fadeel al-Nazal al-Khalayleh) — 006©s609¢0 x03500L¢0, Bgom®obEo.
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36  5¢-0505o@oL (Abu Omar al Baghdadi) dog®
»5000L" B3MYsodgdol 9909y [7].

2007 §owb, 3960©sdo, 3bmdowo HmymOE ,30m-
3L 5305000, 06036y 356 HGE0YOYH
dmbosdstomgo dmbmerdo. 2008 ool @obsfyolido
5096039wgd0 ™3l ogbbbgh 3oMsdol Mgbowgb-
3050 BmbvEdo s ©93939L 0y0. Falcons Intelligence
Cell-ob BsbsfigMgools dobggom ogo Bsliggh Camp
Bucca-80, boog d0sb0Fgl Bgdmbligbgdreo baowgb-
08035300 bmdgho 326175.

2393039900 InLsbOYdoL B0wbgs35w, oG-
580 56 dgbgzgoMos Camp Bucca-8o 5¢0-05000500U,
306500006 93565L369c0  Qomo30LYBEGdMO  0ym
339 2004 Hgebl. H59gbodg 30l gobdsganmdsdo
5096039 gd0 5§oM3mgdbab 396sdol szombgasl,
O0Iol  Aoboergdbg faomds dmodmgs  Josbads,
9M94ob sB39Mm30L T9dzgmdom. dalfsgwrowo dsbs-
@0000sb hBL, HMAI 3560d0 I:0bgdMs 3B I0-
(399009, ®M3 BIOMOOLEHE MmMAB0BsEosl FgvygMom-
5 2007 gl o ©056086s dmbodsmowmgo, Hm-
M3 30 dobo §a3mo gobs. 36 s1g3g Aobsgbos,
O™ 00539 Jgb s0MmPogl 006 sdv) wdstr Sgn-
05050l (Abu Omar al-Baghdadi) dmspog.

0L 999099 M55 2009 Hgarls 583-35 s ghoyds bgero
9m3H9gMgl F90sbbAgdsL, HMIgEroE 9830MYdEs 83-0b
LodbgEOM SMLYOMBSL GMYdo, 3MOIWOEFOMO >5¢0b-
Lol Bgsdbgzgermdol 4398 dgmgo 09360 3sBo-
0560 4550530LBL. 25M33939C° Z30MMGOST0 yo-
dmdggl 3oModos. 2012 gl 356 sowm dgmeg
3065Md0L ©350LEGHWIMJdJo Tmfidmds, Mmdwrol

sbEo bgerdo B350 Jowsbl, Loag fobs gmEm-
90056 8956 gd0m (33¢00 535305 Job oM gabmdsdo.

050005 53050005 gobogbos, BMI MMAMGE 30
399m3000 (30b0sb, 3950530 FJIOHPNS SE-dSM-
OO, HMIGEoE bsMegzgdo Bomys MMYIBODoL
5099 9956Mm0L 9330 gemdol 9909,

396335 m3gdom oYM gdEo, babgzMow
3900 MmMAB0BIE0s doomm 9903300MIMO0M.
50 50obmdom ISIS-0b dmg3030 96 dmzwmo, b
53939390990 0ym gMoygobs s LoGoob 30bgqddo.
©53503Hg35009 IRYINRIOS (300CMIPS J0ES -
30M0L30690g00l S0MBHZMLL, HMIgmog dedmfzgm-
o 0gm sbmdom vsbmgwo Fg3emob m3Bsgmaowyg-
d0m, OHMIWgdoE 33MMEHILGHIOBIE sE-dsmool
3MBOR MM WOPIOMO.

5E-8350OEOLMIB osbEMYdME 493196056 g3o-
3MOIOL IO, oym 3sd bowo (Hussam Naji), BBC-ls
LEAHOGOOL  godmdz9ybgdol dmdgb®Hdo Falcons Intel-
ligence Cell-ob 35&03560.

O3 990bsgrobBo dgbgs ol 335360 Mgm0d0l
30b9gdo 350D sbErmls, Boxo 339 ILMLEY-
OO 2o0M0YIMHgIMEs. 00 5535391 Modgbody
3306580, 3oL 8909y, M3 »0805“ dmbmeby ©o-
5094565 3mbGOHMo. 356597 030 MYy Imne-
3309 04m Joawsd sr-goewyxsdo, Mmdgwoi IS-ob
3MbEHMMEoL 4390 0ym 00 EOML. FsMmowos boxo
0530 9M0@IdS  39Msdol  Tglobgd  Jombggdby
3oLbl, Fogsd s5E-do0oEOL 9983300MIO oM~
dob 5MBg35Lm0b ©5353006M9d0m, Fsbsg oILE M.,
O 5OHBg3560 56 0ogm gMmbvemgzsbo s dobo @o-

04 obens3oLEHMHO GHgHMOOLETIEO MMYSBE0DOGEOS ,5E-3500d Yo (5615d.: §ladl A B Wl 0byew.: Al-Qaeda in Iraq, AQI)
oI, d,m3wgl 2006 ool 7 0360LL, Lots3gdm Ms3sLbIOL FgEgRs©.
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65036360l dmfjobsswdgyg MBRG® dgBHo ogm, 3006
dmdbeg.

Boxol 0ddom, ULobowogmlb asdmEbogdol dm-
3961 g39ws gems. Boxo 5356 0doom blbol, ©mad
Lobogrogm 56 0gm 03000060, gb MRGM ogm Bo-
00X 0, H©MIgeoi Mbws Joefigmwoygm dglool (3s3ob)
299B965907 ,,79905 5LLEWEL®, HMIGEOEG Jo93M-
(399905 L5FsMDE05bMOL, F9ddsM0¢@) olgsdls, 13-
9ol Imd309d@s dBMBHJOL S MBOToMNEMBS.

FIC-0b 0b5b3s@ 396080 9wdomds  sbsewo
LEHOMIGHYOOL Bsdmysodgdsby, ,OHIMbIdM 3m-
3039 BHoob“ (Delegated Committee) 056539HMAm-
000, MHMIwol F9dsgbermdsdo Fgoms:  JoM-

580l Mooy, 3MmdoBGgdol bgwddwgsbgwo —
Lsdo  xOBOD  FM35TOE  HSE-X OO

(Sami Jasim
Muhammad al-Jaburi, ogogg 3sxo 3sdoo [Hajji
Hamid]); 35856 bo@sd sb-lwdsoo (Bashar Khattab al-
Sumaide’i, 0039 xs30 bsoo [Hajji Zaid]) o
50060 (Taysir), LodbgOH™ MmEdgdol dgmomegdol
XJINBDND 9O, OMIGEms MBgGHIuMdS gMoygwo

04®. 300039G0 FROWMdEs MmMAb0Ds300L MLE-

99 BHIOH0DIE0L, BodB0I0M — P0Gl dmbs;3-
©@gmd, MBGHMHMIO0Eb odmBobstyg [7].
350mM35 53050035 3o635OAFS, HMI ,080“ Y-
0MHMbs  ©Y390G®IOBYOdM  Foymdsl, d30MY
MLOGRMMNbMGOOL J3905bsgmazgdol 39dzgmdom, Hemdg-
@o@ 96Ms94do bmdowo oym GmymGs 0935380609
(Rabtas/Connectors). obobo 004mz3gdm©bgb Moombgd-
do, Loog LsdNdsm 036M0dg0m©bb  3mbL3oGs-
GO 30b9ddo, 9. §. Madafat-gddo (Safe Houses).
»0LE53MM0 LobgEdfoxzgml® LEGGmo@gaos oym do-
0}9d0L B35 3MbRGBOSMITMOOLO dsESEMdOL
303wdo, M9gwoyon® Lofjdobggdbg IMEHYIGOOL
396bMM(3090gd0m, 535LMSD ghmo — MLogMmbmy-
dob doergdobl, bbgs Lybo@w®Hol” oxa3gogdoL -
9330335 L3MOSEYIWO MIJOom, YA IMIOSTDY,
GomMd YMR0Wwogm A3MsbGH0s, MMI o6 Bsdmyseod-
905 ©5039 bLIbOEWMHO oLETHYLOMYdMO HIB-
39%0.18 LoMOOL EVdBEMI0, 3. 93BG SLLZ-
Wwgmom, Loog obobo X9 3093 93MbEHMMEgd9b
2390339 BHIOOGHMM0dL, Losz LoMooLs  ©s
MMgmolb 9GO0 S BMYogMmo FooGWOO IX-

17 5rgB0@H90 56056 ,LryBol (56958.: &iss; BEGBLEO.: bryBbs — 833‘3@06:5, abgbgomo) 000936900, H™MIIdo3 Wfim©ad9b
BogMm® Md3L ,00990L MBEHLAMDOL S BLYBIL BoEbl (560d.: Aekaadly 4iudl Jal; BHEBLEOE).: 53¢ SB-UMBS 35 SE-K5Do5m).
bmboBdol J08Y3MYd0 YMEbmsb gHmo 500sMHYdgh Lbsl — FMberodn® §dobws mJdmgdsl, GMIgeos sbobsgl
§obsbfomdg@yzger 94935950006 3bmgMIBL, HMPMOE F5a5¢0m0o ©s Lobgeddmgsbgem F1lgrodn@o mgdobogol (v49ds)
490560l 8990099. bLmboBdo yz9wsbg 393639930, MMMOMEMJLsIHO J0dsMmEgdss obesddo, dberodgdol 85—
90% dbmgwomdo bmbo@os. d3mwo@oznmo 893609cMxd9gdol GHgMIobmmmyoom, bLmbo@gdo 5M0sb 396GMOLGHId0, by
obobo 3063 o6 3560056  ©30YOILMISA0 S MIMS3EILMdOL  0BGHIOLYIL  0BosMYBIE. SlgmTs  JoYMIsd
LoBMYIMIPOOH0Z S 3MOGHOIMO (3bM3MHYO530 Fobos bLMBOHTo d3M3ME GO JoBsMmEgds obewsddo. bmbo@gdol
©585bsbosmgdgeo  60dsbos  bgarolyxzwgdol  s6HBY30mMd0L  mIGMobs.  Boo@Ggdobash  asblbgsgzgdom, o06Bg396
LobieErogmem woEOL 3Mberod®o 0gdosb.

18 96590l 83000900 (560d.: &l £lisl; HmBsbo%b.: Abna’ al-Iraq; 0byv.: Sons of Iraq) — 36MdO0s Lbgsslbgs babgwfmogdom,
GORMO03: ,BMBboGNMO0 gsdme30d900L ImdMomds” (0byer.: Sunni Awakening movement) 56 Anbar's Salvation, National
Council for the Awakening of Iraq, Sahwa Sunni Militia, Sunni Salvation movement. {o®3m5@96s JMHYOL se0-56dsGOL
363063006 BmAms Jgobgdol 3mooEost, o139 Lssd 3Migobol ymzowo Lsdbg®®m mxzo3®gdol 2005 fFarols
23996000056905L, LGSO MOHMBOL FgLobsMhMbIds©. 500 193W30M39wo© 593 5830b56LGd.. 2012 Farol 6 03bollolmzoL
Xd1BoL 70 000 (9360 259600056 geMsgol MLOBOMbMgdol dsegddo 56 dogbogs Lsdmgoeodm 3mbogogdo. 2013
feoobomgol Sons of Irag-o 3MogdGH03MNWI® 50O sOLYdMDOS, ,OLESFMO Lobgedfogzm® 30 gfgm®s LboEWGO HMIGIOL
©WoEYIMYOoL s 3500 B5MRIBYBOL QoboyMgdol 30035605.
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231953905 9mgdd90gd©s, 093©sLbIAGVO MGRO™ sb-
©M3Jo 0g4m s b8oMs BssmmdOm MY IOM-
©o. gm0 053sbbdgdo b3oMs ofj393w0s o
abbzgm3l. 00s3MMMws©, ISIS-ol  MxMIEIOL
938M5GHOL 503z m0m, LG 3MIWOE0s dmddg-
99095, J0MO0M F0HsbTo 5TMPYdMEO 34300
30500 BHMIgdol oYM gdo, GMIwgdog dgdk-
69990 043696 SDF-00561 00565986003 0mdsd0, 3obbo-
39OMHIO00 0O SB-HBMMOL, 3sbogol s 9M-M535L
360Hm30630903d0.

96sydo, ISIS-ob ms3sbbdgdo  MLsgMmbmgdols
doegdbg 8080bsMGMdPS OO, Loens3 S-o-
Bol, JoMgmdol, Boobsgosls s sBdsMOL 3Gmz06309d-
do. gl 930sLbIgdO, OHMam®mE Pobo, gurgzolgdwemsw
bgdmEs s domzbgdl MgsaoMgdol dzomg bs-
399500 gdoLdE 30 96 59e930696. Mo3olbAgd0 B0Tot-

00 0g4m 3esbgdols roghoms (obssmdogy, Mma-

@003, LogsMsMEME, 056509OMIMIPBIDE  Uo-
BONHMYOOL dogdmsb.

abg3g 0ym 8935390900 dooGHN® ,Lobobem dm-
d0WobH300L doggdmob X, MmMIwgdog 0 yosddo-
MOb96 ISIS-006 Mm3ol MEoE0sEMHO LM vEgdol
3900099 396(®93mbol Fgx3slgdom mEmogg Jggysbsdo
0530LBEOE EIMNMYIMIS  ,,00doL" 10 smsbio
0M93030.

OMAMOE 9MHogol 3MbEHMEHIOMOOLEGHWwo Lodbs-
be®ol (Iraqi Counter Terrorism Service) 8gmowy®do,
3969600-903 9656335 9d@ 5¢-35350 sbi-bvogod (Lt.
Gen. Abdul Wahab al-Saadi), g99®bsenolil asbw;s-
bos, sMPBgbowo 3m9y303900 00segdm©bIb Msd-
Bbs @ (HYyggddo. Los0d s35ES, HMI Fs00 3Jmb-
QOO ©YGHICOHO 0bxmMIs30s ,s0d0L“ sboew wo-
©YODY, Fo3®50 030 339 S0M 0gm Loxg®mby, 30-
Bs0qsb

MmO2560bs300l 9393900 §93¢gd0

19 50600L ©JIMIOHSGOLIE0 A5G0 (56150, Akl ezl by s il g e .: Hézén Stiriya Demokratik; obg.: Syrian Democratic
Forces, SDF) — Lodbgo®m senosblo, Gmdgeog 890ddbs 2015 (ool 10 md@maddghl, 30meeo3o®o doegdol 3bsmsFgHhom,
ISIS-0b §obsowdgy Lod®Mdmemggms®. SDF-ol d0oMmmglb Fomdmoagbgb Jmdmwwmo ,Lobogbm me35@s330L“ (0bye.:
People's Defense Units 56 People's Protection Units; d«®o.: Yekineyén Parastina Gel, YPG o ,Jogomo ©o330b“ (0byem.:
Women's Protection Units, YPJ]) sbdgd0. 9ol 89950039¢0md500 s93) 99000m©s LoMool m3mboEos, sLoMogugdo,
03960 JgosMemgdeo MsHIGd0. Imddggdgb LoMool Peowmmgom MHgaombgddo.

20 5q0-359(0 58-05500 (LobsEbm BmMBdOEODFOOL FoGBdO; 560D (il adall; 0byem.: Popular Mobilization Forces (PMF), 0039
People's Mobilization Committee (PMC) 6 Popular Mobilization Units (PMU)). géogols dsenmgzoebo LE®wd@nm@gdol doge
3998600 Jmeas-measbobs0s, H@Igol 990agds ©ssbermgdom 67 FgosMme0gdwo BMsg300bsgsh s dmoissgl 128
5m3L53Y 39OMAMUL, JOMOMSIP ©3MIZYJBHJOMWO FoOGHMO IR FIBIOJO0m, Losg 1939 890sb dliemodo-
bmBboGgdol, JMHoLE0sbgdol @s gHoIdOL MEBIGBO. MMBEs JMsyol ymaowo 3Mgdogmol (2014-2018 §F.) 350@s6 seo-
50500U (0byen.: Haider Jawad Kadhim al-Abadi, ©0s9. 1952) a58mdogdol 0sbsbdogo, bobsdgowgdo PMF-b ssbemgdoo 60
5m. 9906Mdmo 394o30s, ©bsMBgbo 30 ,0mBgxbgds K9MOLZsE0s . PMF g3m®mdomgdwymo 0dbs 000308 Fobsowmdwgy
LodMIMEZgo©, gMogol dLL-U gaoom 2014 ferol 0360L3o. National Interest-ol dmbs3gdgdoom, dmggogms 80%-o
boMmFIMH0E05 LsHOZsMRMI00©D, 06Ol JEoEHWMO ,,0LESTNMO HY3MEY300L gwgdsgms 3mM3Lol“ (IRGC) dog,
bmy0gHmo dobo bgwddrzsbgmo 30 588-8o GHghmMoliGsai Mol doBRbgmwo.

©OXJMBIOL 9FM©s sboero ,gMegol MIL3TYB03YMO 335(E0s“ (0bye.: Iraqi Republican Guard), 9sb 899y, Mg 2018
9L LEYESE FmbEs Fobo HYNMOABODIEF0s, 309809M0L 356 5E-5050L F0YE. 53 MMYBOBIEOOL F93¢YdL, MMIgdo3
bdoMs 030mb9dMe 8mgddgwgdgb, 89360 5B gdl dog5MdTo s 3MbRBYL0sMsTMMOL BNl 351030390500.
019 2019-2021 Fengddo ghoygol Ladmgowsdm 3OmEHgbEHd0L GML PMF-0 365¢r©gdvge 0d6s 360350 30m@Egb@ob@ols s
59dB030LEHOL FMLS s 933w MBS30, HMIWIOOE 00bMZELID LoEbMzMmYdgXO 30HMBYIOL gorBxMmdglgdsl J3ggsbsdo
Q05 06560L 393gboLRAE bMIZ30LBWGD. 19305306039 s PMF-30 8900000 830000 doems, qugbos: Badr Organization,
Asa'ib Ahl al-Haq, Kata'ib Hezbollah, Kata'ib Sayyid al-Shuhada, Harakat Hezbollah al-Nujaba, Kata'ib al-Imam Ali, Kata'ib Jund
al-Imam.

b3¢m-ob 3Gm3gdo — Works of GTU
Ne3 (541), 2026

202

ISSN 1512-0996

www.shromebi.gtu.ge



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

Lemgoseor@o d9gbogMndgdo — Social Sciences

5(3b509db96, I oo 993x03gL ,0mB3969dL*. ym-
390 m30L, HMES Foo WoIHbY 9300bgdMEbIL ©o-
3000b35%y, 533MdEBg6, MM 5O3F 30 030sb vy G-
306 259009 9ds.

0939, 350M0 530500 0MIMbIdMOS, HMT sl
oym dbmemE 39MEsdol s-do0©ool 8993300-
69 5Mhg30056 306390 M5dab0dg M30L gobdog-
@©d580, HMEs 3139603530580 EIOMIMMGdJOTS -
9m0fig0s 05050002 Jogdol Jgrg®dbgds. ISIS-ob
©oEYMgdds 396 T9degl Mgaombmmo s LogMos-
dmMobem dsegdol Lomsbsm FgxsLYds s TG -
bgdol do7gbgesgs@ 39300 HYZIZPIWo HIOM-
MobEO 593303905, MM Lobgwdfogml 0©gs ©s
obEsdMMo LoboswrogML AsBgbs, MMBgEoE IOLES
LoMOsLs s gMoydo, FogMsd s0bAMS JEIMBSCMEO
doenolbdgzol 899390, 393MEIwEs dmger obes-
M6 15IGoOHMBY S0IMBOZgm sDB00EIB sldgEgm
38360359009. 39Ms80L bgerddmzsbgwrmdom 30, mM-
23960BoE0s 09ymxzgdIMEY 350sdBOEIOOL ©s Mg30-
boob dymds®gmdsdo, dob Hoagddo 0omddol 10 so.

0mg3030m [7].

2. 5dEmMEs3 35Msdol 3obsmdols ibgs 39Mlogdo
5961530 YOM0JOMY58MIO0EbOZ0 0bxMMT5300lL
3mbby, 36mdoro gMsygero 933c0g3M0L, 30850 -

35800022 ImbobMYdgd0  gfiobsswdogygdmos  bbgs
9Ju39OGHIOOL  3MBoEoslt 0Tsbmb 393800 gd0m,
6Hmd 3560530 ol 300369055, OHMIgwog s0MmBogL
abo bogrogs.

2020 Geool 18 9oobl, gMogol o®dosl sbowro -
499990 3dmbs Lodbg®®m Mm39MsEos ISIS-ol sm-
Bgbowo 9wgdgb@gool aolobsawMHgdes sbdIMOU,
65065300l 5 LHEsEOBOL MELBdBML Ms0Mmbgddo, lio-
H05L0b  LoBP3MsdY Fob3m03z, GmEs 860d369-
@356 Fo®oEgool doswfogl [13].

9M5ygards Lsdbg®mMmgdds ,,0LesdmMo Lobgend-
fogmb® gMm-gMmo oMo 535396, MmIgerog
053053003915 009630530300 JdM  0dbs  H™-
30603 ,05030L“ 3mgdgo 90O 50 08M300 sev-
3795080 (Abu Ibrahim al-Qurashi), Qo®s0 Jmy-
305690000 96ogol doermgbgdds osHMLBHIL, MmI -
393909900 Lobsdgzowgdo oym ,,@s0d80“ ,,30MEBg-
bmMs* 36mdowo sB¥@ 56-Bsllot 3sMsdo (Abdel
Nasser Qirdash), s6 3sxxo @ bslo® 3JstHsdo
(Hajji Abdul Nasser Qardash) 3m@gbgow®o 0933-
30 [3].

00 51939 36MBOWo 0ym Lobgwom Gs3s sdE S6-
5300 50© 5¢-53 B5JM Se-slssh sew-Bsgbo 3sxo
30 96-bsli® 35080, 0y03g 50y d3sdso (Abu
Muhammad), 03039 50v9 58 56-M533s6 58-8s90 (Abu

2 350500 (56150.: 4% obaen.: Bayat) — 56G0dmo $y®dobo, Gmdgmog 609zl gema@gdsdy BoEol ©ogdsb,
990obbdgdol, ©™3MIPBEHL sbowo woEyMol FbsMEsFg@ol Tglobgd, 51939, oLEsdME J3994bgddo LogzmbLEo@mEom-
L535OMNEGdM03 Ggmsbbagdsl.

2 30859 (35800) 50-358000 (500d.: (sadlgdl aldd; 0byer.: Hisham/Husham al-Hashimi, 1973-2020 §§.) — gbmdogo g®eggeo
obGH™MO03MLO s 833093500 MLIROBMIOOL sMTo, gJuEGMIToLGHWIO X MBIOIOOL  gJudg GO, BegzMMdOL
96B939w0 BHIOMOH0DHBIoL [jobsomBogy 0HIMEsTo. sen-3580do LslogzowmE ©sdmgl 2020 Ferol 6 03¢0obLL Lsbermsb
0505030, FMGHMEF0IWIGHOED MEbmdTs dMY3039035. BBC-b 258030900 00bsbds 93393560l 833¢gemdslionsb
©535380609879@0 04 3HM0MBMO ©oxyIB9ds Kata'ib Hezbollah-o (PMF-0056 3o3clirawo; 56d.: 4 wija s, 0dgGools
39MGH00L 3Mm0500900). Jolds 333wWgErMdsd o LoHMYs™Gds Fgdes sbarm sdmbisgwgmdo.

B B35 D 30-M5300 3V 3e-0d3 B3JH de-moLob sgw-03gd60 o0 B B-HLG 356do (0byen.: Taha Abdel Rahim
Abdallah Bakr Al-Ghassani Al-Makni Hajji Abdul Nasser Qardash; s6d.: (818 jalill 36 aa Al Al S &) ue aa ) e 4da)
— 50 LabgEL 5EILEHMMJOWDIE JM@mmEo SDF-ob doergdol omdmdswygbergdo.
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Abdel-Rahman al-Shami), 03039 509 3@ 5®-M53030
(Abu Abdel-Rahim), 56 35%0 503 5e0-583500
(Hajji Abdullah al-Afari) [23]. 50b0dbwmero 3oMmm3bqds
Q50055 1967 Hgul mowsxzs®do ©s (3bmzOHMd©s
dmbmeol 3w9dssggsl (Musharafah) Gsombdo [10],
bbgs dmbsgdgdom dmbvyerol 3so ddsomgsdo (Hayy
Mshayrfeh) [14].

21 3s0bL, gMogol gMmgbwmends LosbzgMzm bsd-
Lobw®ds (Iraqi National Intelligence Service, INIS) o-
sBMLGHs, GMI 3oMmETo 3sLbolidygdgEwo ogm LsdG-
dergoer Gmdfodemsgzo 03MHo@0b, 03039 MA30L s06Mol
(Sulfur mustard Gas) 350 gd5%g s LGOS
96003690356 G ,,0080L° BMJ30g0Ls s Lbgs
dmeob

GIOMOOLAHN  EIRJIBIOIOL derqod-

356539090d0. INIS-85 515939 29930 EgMs 3980 o
9o 3o6Esdolb gm@Em [3].

099935 9OLBYOMIPS 36MdJOO, M Tgloderms o6 -
530 53H30M39MOQ ©5353900 0ym LoMmOSO
2019 fgaob, Jmeormeo doergdol dogh, Mmdgeros
2393b3gL 9Moggargdl 2020 Ferol doolido. sMsdwEo
Dysmmgdom, bLoMool SDF-3s Ms8gbodg mgzom goshg-
65 5-035009Hdo?* dBMIMEWGOOL EOML OEY3I390V)-
@0 356580 s 999009 250G 9Magol dsermzbgdl
[14]. 5356056 9O, 350ITOL 5353905 BIWIWIS
2300M53bOs 250093990/ ™Mo  33oMol  J99Y.
299m@0b, MMI 935390l MOHO 33065 0bsbsgzbgb

300E03M5© ImGH030M90w0 MBROM LobaMYd-
@w® 9mdgbGHolmzol — 39MEsTol  ©s35¢H0TMYOsbY
3963bogds  4o3MEgw©s Msdgbodg 3306580 Dol
3990099, ®53 LGRS sSe-JoBodo? asbs J3gybols
36990960, HMIY0OE ©I30MES LsHBMYIEMYILL, H™I
9ebgw ©s LEFMITME 5dM30M3IZ3Ws ,OLEPSTG
Lobgerdfogmb“ [11].

00-3505dol 393900l d9dgy, Al-Arabiya-
Loob Lovdo®To 3o6MEodds o0bodbs, ®md ISIS-ob
b9olvREgdsd sE-d50EOEOL MBM3bom Qoobgs
QIXYZMBJOOL 0YgdL: ,256bmOE0gw©s oLEsdHo
Lobgedfogmlb JobmdMOZ0 A5sxLGdy, Bsb Jgyg
603 856 ©5390M0 BIOMNM BHIOHOEHMM09d0, Joo TGO
J90560 @ Lbgs Gsombgdo. B396 309sgom Lsdbo, 8g
(39M00590), 136 >e-8w© 3560 (Omar al-Furkan) o
590 65930 (Ayoub Rakawi), Hmdgrgdog 30bbgoom
bgdd03569wmdslmsb, ®mI  assa39bgs Bzgbo
BodoxgdoLmZzoLT . L3gELodbobwGmol  gobiEbswgdsdo
Boondzsdo ogm, GmI 300006 93935 Lbgosbbgs
bgddwgsbgwo 9650 gdmds MmMAsbobsosdo s%b-
D06 35308 EMHMOEB Fmymergdmwo, sBggg Igomev-
0O dOINEIOL 5¢-do@BTo [15]. 39Msdo g3y
0ym ,05030L“ MLOROMbMIdOL dogdol MBOHMLO
Lo®osby s gMsgdo. dobo Ig@Lsbgro ogm 3sx0 5O
36-Bslso® sem-06s30 (Haji Abdel Nasser al-Iraqgi).

24 5e0-350v9b 1533560 (56150 (st S92l 0B em.: Al-Baghuz Fawqani, Jocsgdo Lo60s30, 5¢0-8¢79s85@00l G50mb30, ©s06 sb-
Dol 36:m306(30580). 2019 ool 9 mgdgM35wL, JuMormeds SDF-0s5, LsgHmsdm®obm  3maserogool (CJTF-OIR)
dboMmoFgHom s 533-0L  bgeEddmgsbgemdom, ©s0fygl  Lodmamm  Fg@Eg3zs  doewybol  sboMgds©, ,0LESIWMHO
Lobgedformb dogh ©s35390w900 GHIMOGMMO0L dragrm dSLEHOMEDY.

5 JmLHOIBS 5@-95%080 ( 5GD.: (Bl Ahuas; 0byen.: Mustafa al-Kadhimi 56 Mustafa al-Kadhimy, ogogy 829¢&sgs 5B sqo-
@HEH0g 0domsm (0byen.: Mustafa Abdul Latif Mishatat) — 360@sbgw-g6oggero 3memo@ozmbo, 0wmob@o, gmmbscob@o,
hgowo s gm@owo ©sH39M30L  MmBoEgM0. gesgol  3Mgdogmo  (2020-2022 (ergddo). 9vmdsmds  dolidgosdo
000mdbowgzgws, INIS-ob ©sB3gM30L LsdbabwyMol oMg@mMa (2016-2020 §F.) s Logasmgm Laddgos dobolEMaw
9309 bboo 2020 Howb.
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239960mL 565bdsg, dobo bsdzowo Lsbgero (©o-
©3LGHWIOHJOOL Bo3¢gd0 bomolbom), ogm Gs3s sgr-bvy-
gsomo (Taha al-Khuwayt). ob ogm goggero od-
3960, OHMIgwog ©s0ds©s 1965/69 (iemgddo Jowsd
05oxMd0, 65065358 30Mm306(30580. dobo 3539060
3700000 BHms  BHMImb 209MH 339390 0gm, 30mbG-
69JbGHOgobEHMo  3OmgdEolb European Eye on
Radicalization (EER)-ol dobgogoo.

2018 §iemol Lobgardfoxm ©g3s6Esdgb@ol 3bm-
0500, bomdzs00 0gm, HMI 5B 96-65L0OL ,dMEM byy-
00 ool 2563s3mdsdo ,93935 LoMosdo ,,s0dob"
L5IHYOOM 5T0MOL 9659 YdMDY, s Y39 OYMm — S-
FobOHMEgdIo  MmEOYSBML ,,6H(dMbgdmwo  3mdodg-
GoL 0530x MM, GMIgog  35Lboldygdgwo
04 d6Mdsbgdgdol Asdm(3g8sLs s oRNRTIMYOST0,
05353006900 ,s080L° LsdbgEOHM M3xM309d-
056, 25005L5boIdOL 536MgBBMSB, HgmoyomH 3m-
@0E0sLmb, s 1939 3MIIOEFOM S MLIRO-
bmgdob m39Mo3ogdmsb [23].

0053000MMWO©, ,©0doL“ dogbom, IJoMsdol
3°04Y39(H0wdo0  gm3gozol  fjobssedwgymdab
309090m@s. 439woby 3bmdoro d9dmbgggzs, dobo bo-
bgwoo  250md39969d9mo  Gomgol o ddgdse.
»0009690o 3mFo@g@ob® bgawddwgsbgaols Maby-
do, 2017 Herol d50bdo, 356 bgwo Imsfghs gsmgsl,

O™IJ0oE  9BMMNMIPBS  gHgbol (350 gdMdY)

396350 ©o ,3OY BMGHIMBgm“ Losl, Bog gob-
©J0MEs 9500500l LobsdoMmermgdols dogh Lozgz-
©OEom Lol boggwmdggero [13], [23].

3905805 9golitrmems  360d3bgemm3zsbo  Hmero
00580, HM E5MHFBS 5¢E-BIMPIWO FoIJBIODMIIO-
Bo Logdd0sbmds LoMosdo Ladmdoesdm mdob @sfygdol
@OHMU. J90939W 5¢-B50O0T gosgHagbs ol LoMoos-
do, MM sl ogbLbs 05MOL s SBBIMJIdIEO
6030009673900 Hom0mgdol Jo@bbgdo s bgwgdms
5@-0505OL M3gM530900L JNMOEOBs300LsMZ0U.

LoboEroRMmlb 250mEbogdols 9909y 2014 Farol
030ldo 030 sf0bsmMEs s 5E-BVIEOL BGJs-
69000 5060865 5@-d565dol (0M SB-BYMHO) Me-
Job 8056039 s© © ,0doL“ MGBOEFOIWIHO FGOgL-
13039M0L 50wy 093505 S¢-5©BID 58-0sdol (Abu
Muhammad al-Adnani al-Shami) 0565390(90.%7 og-
5bsbols 933wgwmdol d98gy 30, 2016 fHerols 30
5330LGHML s0b0dbs ,o0doL* ,,OHFdNbgdmEo 3mdo-
A9IGHOL 58065 5 S¢-d>LOOL dmMoyowg [10].

00 91939 (3bMmdoo o0gm, OHMAMOF ,o0d0L*
MBsgODHMGIOL  LsdLobwymol  bgerddmgsbgwo s
QIXBIBIOOL HIOMHOLEHTO IROIQIDOL  JnME-
©OoboGMMmO  BMHEOMID  sx3M03ZLS s g3Mm3sdo.
396580 51939 305 JMNOOMIOPS BHIOMOOLEO-
0300003309900l gMBgzel s Bomo Mm3gMoEogdols
Bo@o650b ,,@o080bmz0L*“ [31]. 30M@sdo bgeddwgsby-

2 B500g5 (5650.: 5% HMB60%D.: Fatwa) — obews8do Ls@gzmologByzgmm 35sfy39B0wgds 535 0¢) 08 Lsgombby, G@dgmwog
290mJ3l ROl (5690 Hhe; obpem.: Mufti) — dMbEodms MBsowmglo  Gsbyol  Lsbyogdm 3o60. 8MBmo
9BGd5ImboEos Joomb 250sfY393H0wgdgd0 MY 00M-LsdsMmNIdMog bs3ombgdbg s Tolggl obdsMEHgdgdoo
F56005m0L godmy9bgdsBg. Bobo FosHY39GHOWgds (Bom3s) 9nwdbgds 3mb63MgEHME J399sbado Qo369 gdME olersdol
00050009 gdsL (LYbobdo, JooHTo s o. 3.) MYWOROM-LIFSONEWIIM0Z 356MbYBL (3033L), 1939 FoM0s0ol b3MmEsl
(051350L), 1393031 (396mbYdgE0-0300LIYEY39w0) 96 5¢odl (LFogErEl), IxAbgdwwo olgrsdol 3M0bE03gd%bY.
9190 dMMHO 099HOPONEO Bom3s OLESTMEOHO LMoL BMMToE0E-LoTsMMNIOMOZ0 FystHm.

27 5B 89358500 5@0-506560 58-B580 (5675D.: bl (il saxa 5il; 0Bgw: Abu Muhammad al-Adnani al-Shami, ©s®. 1977), 0039
535 bd30 B35 (0bye.: Taha Subhi Falaha) — IS-ol dgmas®o, 36G9llidoggMo, dmzweo 2016 ool 30 s330LGmU.
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@MdES Imdfodzergero 8magzol s0MHoL godmygbgdsl
96590L X 50900 Foboswdgy. 9909MMdOS ,,50dol*
X9Mgd0L F93939L JmdsbTo, 3oeBoMsdo (MoIMEI0)
5 0mmb dmbsfogmds LMo ,E0dob“ deagrm
ROOH3MLEOL, 350 Bob 33590, ML Jggys©, 2019
fcoob 23 IoOmGHL By39 Podots [32].

MBogOmMbMgdoL Ls3omMbgddo ghoygol qdudgemEas,
3930 v Momogds (Fadhil Abu Ragheef) @sfig®s,
O™ 300000 gmaows Jowsg dmbvyerol 0058 sen-
500350 5099 3560g35 96-6935060L Jmengx ol (College of
Imam Al-Adham Abu Hanifa Al-Nu'manin) 3w®b-
59053609090 ... oL MJdom, ,,3560EToL F5ds 0ym
0393603919390 MOM>GHMM0, bonwm 300006 LslEo-
30, 90530560 53EHMM0GMH0 s gJuGHemgdobBo...  [2].

30050 5en-358000L Aligogbo, b3y gJudgM@gdos
5y i30696, H™I 350580 b ,,0000L“ oG-
300. Modo 3530> (Rita Katz), @gdm®obdob gdb-
396GH0s> s SITE Intelligence-ob 09650059g309965909-
05 00bodbs, MHMI Bgdmbligbgdeo Amaq-ob o63-
bogds Yoemdos, 3060006 B39Mwad™og ,e080L°
09005030600 099bgds goblbgsgzgdmem M oxgEL:

»#Baghdadi-ol 3m80bgmo 4sdmligems, #Amag-ob
45000 LEEOYOOL FoaMdYEGdss 00l oEIMHOL
sboewo 99933000000 dglsbgd. 0bgm®mBozos se-do-
o0l dqlobgd #Wikipedia-b 939Mbg3 dmbgos.
9o 3939603390 9P Msdgdo: Amaq-ob 9g@Eygmdo-
Bgds 0gm 4oedo s obBHMOm0gdo I(3096M0. 805J309m
460000 gds Bo3gzobdm asblbgeggdgdl Amag-ol goewd
FodEmbgdls s Mo FodEmbrdl ImMOb. gognd

0683m®as305d0  LoGyggdo §zmowo, msbsg ULbgs

«

H0xGomLs shgdowo ... [27].
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©5335gd0L 8939y, H®IJL0G BdZOEILS Byo-
9035 L3> 99053, Js dmMol Newsweek-
0o3. 65009600y ©w9do, 31 md@HmddgML, ,o00Ts*
§o®Imay0bs 509 0dM3308 sen-bsdodo sgr-gHsodo
(Abu Ibrahim al-Hashimi al-Qurashi) Gomgmég oqo-
dowool 39933069 [16].

5-050EOEOL 033053006 Jgmeg L,
Fox News-ol UL&Ho®osdo obobgwos 6odgbody
3060, MMIGd03 1535M9ME 6> AoTBEIM0Y3-
696 se-050sol 839330MY. s TGOl ogym
Professor/Destroyer sd¢) od@vwsd JoGsdo (Abu
Abdullah Qardash), H®Igeolbog 5¢-do®Eo©O sdbo-
900> ISIS-0ol woEyHMdOLMZOL, s L WRG®

396¢ bgwobrmmgdsl  sdgrgzs Losd  3mLgobol
g4omgo mgoagel [29].

06300685309l 5E-050sOL Fogh msogol 8933-
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0G0 353090 O 30050 5¢0-350080056 9O, X03o-
©oHBdoL Lozombgddo gJu3gMH GO, 50856 %9350 Msdo-
9o (Aymenn Jawad Tamimi) 030l 45945¢0dqdw)o@

000531 9bg39,

[8].  294oedgds ™30l o3
3bmdowo fogabol, ISIS: Inside the Army of Terror-ob,
9M0-9000 53BHMEM0 35b56 3oLsbo (Hassan Hassan).
ISIS-0ob obogb®GHgdo 93303gdbI6 GMT sd-
o3 39MHodds (Abdullah Qardash), ogogg 3ox0
003 sew-o30d (Haji Abdullah al-Afri) sopm
305MM39MBS  5-050Eo©OL  d90@IY. »50doL*
g4oed 29b3bogdsdo 2019 ol sa30LEH™U, Boondzsdo
0y, OHMI 356530 s0603b6s ,IXYMBRIOOL B350

00490 o*“ (General caretaker), HmIgeolog s©MY
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03939005 3500 5¢-53505¢000 (Wael al-Fayad), ogo39
00v) 89350500 s-g3m®3560 (Abu Muhammad al-
Furgan), ®m39wo3 0953000mw@s@ 04m 9900558005,
9ol 933w 9mdsdy (2016 ferob LgdGgddgmo).

30bob 35Lvbo sMFIMBdMOos, BHMI gb oym ©g-
D0bxgm®To30, 80BN MEo 0dolggh, MM GHyMm-
HoLEHMEBs MMHAB0BoE05d FoMdMoa0bml 3oMsdo
90535¢00 bowogsl MHmendo [19].

2019 Hwol mg@mddg@do 30059 se-3580800 o-
Bobogs, HMI gMoyol sb39M300 3oMdol Jowrod-
30000 0553939, HMIGTS3 ISVEGHIMS 5Tl YoM -
©5(335¢g0s 2017 fawl, Gog sg3g IsLEGHWIOYL
bbgo 650glogg0ds. 5e-3580000 sbg3g 50bodbs, H™I
0HJdgbo  gMHM3zbgdol 39MmEsdo, ghagols Ggyomb
05WORMOH 396 49bIOMS ,b0gs*, 3065056
56 0ygm FobobffoMdg@yzger 3993595000L 39MHo0doEms
&™30b Jmsdmdogswo [8].

0053000Mws©, Al-Arabiya-lil msbsbdo, ™3
2010 Fgaob 539 35O 5E-do®EOO Pobs JmEfjovy-
Bgos gmov®o (58065) Job IMOEAOIE dodm(3bo-
Q5 90V SBEWWS  oe-35Lsbo  sEr-3MEsndo  (Abu
Abdullah al-Hassani al-Qurayshi), Gm3gog oym seo-
0s3cs (Al-Mawla). 5g0-8530 o0ds©s 1976 gl
Jonsd 00535030 (5§99bss Jobo g m-gMmo Labg-
wo Al-Afri) 9mbvyewosb ©sbsgwgmom, 9duE®Y-
d0BIol 39009d0. glodErms, se0-Bog3es 0gm yzgusby
bEmb 053)5393989000L X035000LEHWOHO FMIMSMdOL
©OoEIOH™MB gMsgdo XX Lomzmbols 90-0s6 §argddo,
5099 50 5363500l (Abu Ali al-Anbari), 56w
300390  booxnsl  dmoyowgbosb 2016 {erol
0503599, H©MI)E0oE oMM EOHML MoesgsMdo

5B9M90s. BMY0gMmo Imbsggdom, sen-8sges bobsd
39996000090MS ,,0LE53OO Lobgedformb® dmdes-
oL 2003 Fgaob [19] ogm bosd 3Lgobols MLsg@o-
bmgdol mzoi3g®o.

DYoo, 439ws Lobgo, GMAgebsg ,»o0dob*
£030g00 094g6g09b M0l Jb0s,2 Moms odoemb
Bs9og0mo Lobgwo, bmwm sboew  wogHhmsmzgol
3996050 5¢0-39965080l Labgwrols doboFqds, dsmo dg-
b9Mwgdom 60365300, ™I sbgmo oMo Fobsl-
HomdgEHyz9e 3m35050L GHMIoL 30MHE30M0 F0rsdm-
0535¢009, 053, M3155330603909, LMo §3MbYMdS
5 Loy ogm.

Royal United Services Institute-ob goHm»-gGm0
©OMgIHMOOL, Moxgsg 3s6&Pol (Raffaello Pantucci)
®Jdom, ,9L 803Fgd0 IMEPOD S F0EOD, MMYbODs-
305 30 ®BYds ... FoOHDo0s W0 MHgdo 360dzbgarm-
396005, 09935 30HOM SO 3OMdYIgd0 MBGH™ db0d3-
Boarmgobos. gMagol 9BEGH0LEBMSgMMdM 3OHMEGILE Y-
d0l, LoMool ®dob smzsolfjobgdom, ,@s00L*
33Wa3 9gmgdy sbowrfi3gnwgdo @s Lag®ombggdo
MRO 2o0BOHEYds“ [20].

06900300 ,,BHM335M133¢3900L“ Joboymeg-
050 3600369cmgzs60 Bosbo dosygbs ,Lobocrogml®,

»,05030L“  BoE0sEwgdo  J0dMGbEHME0s

0035
dog AbmREomdo, 530sbgmol bememslsbdo b sgto-
3990, 5939 LOGOOLS S gHOYOL ¥YVBBML Mo0Mmbyddo
Q5 5M5LMd0m gOMIMEo XM 300093 dGIMEOlYY-
Bo600b00s [5]. 5¢-365080U ,,05650090MdsBY ymas-

Bolb MU, ,,5030“ doMmoMsEsE gs0dmbg bogdos-

BmdsL 9figmes sberm sdmlogegmdo ©s goM3zgwer

28 JeBos (56000.: &) — sGdMo Lobgwol Bsfowo, @gd@mbodo, Boegdmmo MEGMLo d30@ol Lsbgwosh, bdo6

9900b3935d0 35¢03L53gd0 IgGLIbgo.
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o685 gdqdlog 3o Jospfos 93603580, LO@OE o-
D05 053050 BHIOMEBHMM0JO0 O Yo3egbo [4].

M35 030 359MEbIES SE-d5MEOEOL 3903300-
Mg 3ol dogboFs Lobgaro bolds?, GMIgwoE 0m3Zs-
@obobgds, HMI 00 FoMIMIMdO® JMM0TgEms
&™00sb oym.

HmEqbsg 2019 femol JoGHob dmerml  sgEs
0300095003b5JOMO ,LIbswoFML* dmEm FmH—
3b0, 9. 93BROGHMb FEdsMg doMBoL Fobg-
L0Joa®g, Mmomgml Bsbs, GMI Jmgwo Mgyuombo
3boE0 (3300090l golivgstBg 0@AS s sbowro
33900 250500 gdMES  Mgu0mbol  obEHMMosdo.
0930M0Lm30L, 3063 dmbsfoegmds ,o0dol* gobsgo-
37090580, b goxm®ool dmdgbEoE oym, ymgzgw
d90mbggz0d0 y39wsl MbMms 5ol oxgMgds. Joy-
650, OHMyMO3 ymzgwmzol bgds sbanm s50dmbog-
@30, ol M53 9bs ymgowoym obEHMmMoolb sboswo
RO 390, Lobsdz0egdo s0dmbbs dbmem bbgs
59%0bL 309 )00.

2020 ol 17 dsm@b 533-0b bobgedffogm gdsm-
35096305 5806 39935950 B0 S0 SM-M53056 Se-
053> (Amir Muhammad Sa’id Abdal-Rahman al-
Mawla) 200m0(3b505 ,©5080L b oYM o
39093565 ,,296L5379000gd 0 LT0T LygMMsdMMOLM

A9IOMOoLEBHIdOL“ (Specially Designated Global Ter-
rorist, SDGT) Losdo, 1(a)(ii)(B) obymauowgdol, bod-
00300mdM 45635M4megds (Executive Order) N 13224
d9Lododolo©,  (33E0Wgdgdom  MmIgeog 8930
L50egMHMdM 256350 Mgdol N 13886 dobgwgzom,
bogrm 21 53G0Il sgn-Bogas s939 ©s9ds@ gl 583-0b
5306sbLlms  LETOBOLEHMML  ,25L59GX g ToMHENT-
Loxmegdobomgol“ (RET)® Losb.

50-053¢5 5939 (36MdOE0s BMYMEF 35x0 S0~
ws3o (Hajji Abdallah), 5 s¢g0-5006) 899358500 Loo
Loedo (Abdul Amir Muhammad Sa’id Salbi) 56 5049
0o SM-0MJdobo (Abu-Umar al-Turkmani) — bood-
35805 Mx0E0sM® 99EYmd0bgdsdo. se-dsm@oOl
bo33Eowol 990y, ow-Toges obs ,@s0dolL”
WwoEIMo, MHMIgeog oym ,,o0d0L“ Fobsdmmdgoo
»O00-350005 G343« (5610D.: @Il 2 B2l obyen.: Al-
Qaeda in Iraq, AQI) mGMysb0Bszool sdGommo fgzeo
Q5 2956bMgw s d00fg30s §ob LadlsbwmEmgmdmogs,
6 2odbomogm 5306l dmoyowrg [30]. RFJ sqo-
0530l 50fgMs MHMAMEO3 ,MHJwoa0® dgsbogml,
Fo@oo Mbyol ,s0d0L“ 0EIMEMaL, MMIgEos
505MMWGOES 253939090, 9HBoEgdoL bm335-5eg-
AL @5 3MMOMIDOS VIR YIBIOOL DMA0GO JeMds-
@6 BgOMOOLGHE Mm3gMoEosl [19].

2 Bolids (56959.: dxai — 3538060, JOMOIOMMDBS, 5BHMOdX05; 0bae.: Nisbah, Nesba 56 Nesbat) — s6dw)o (399Le0dw6o)
Lobgarol Bafowo, GmIgeog s0bodbagl ol gmbogw®, Mgwogo®, 3mwo@o3M® b bmEosw® 39m3zbowgdsl, dolo
505000, LsbMzMmYdgE 500l dobgw3zom.

30 ,49L596x g™ FoBmnEdboxmgdobogol” (0byw.: Rewards for Justice, RF]) — 588-0l Lobgmdfogm ©gdst@edgb@ob
©03wM35GH0MMH0 MLORMMBMYdOL bdLEbOOL 3NBEBHGEHIOMOOLEMWO Fobooligdol 3OHMaMmsds. Labgwdfogm dozsbo
Lo35HMBL ¥ 0wEML 08 0bBM®OTs300lmz0l, MHMIJEoE S0INGBHZMOL LogHmsdm@mOLm GIMMEOmOLEGHWM 5J@gdl, 5dd-ob
306900U 56 L3 gdOL Fobsordwgy dmgw JbmEBEroMTo. XowEMYdo sbg3g 890dwgds 35939l 08 0bxM™MIsgoolmzol,
6mdgwoa 0f3938  HIOMOOLEJBOL  O35GHOIMPILL. 3MMYMOTOL BoGRgddo 145 wb. 53 EMELGDY dgBo ogbs
390bEOWO  0bBMMI5300LMZ0L, OHMIYETo3 5033900 LOMMSAMOHOLM  BHIOHMOOLEMWO o3sLbIGOO 96 ogbToms
05600 aBox g0l F0bsdg FomlamdmEbb 53 0530olibIgdOL 3sbvybolidygdgwo 3069do.

30 Bolsds (56050 A — 3538060, MOPOYODMDBS, 5BHMOBdN305; 0Bba.: Nisbah, Nesba 56 Nesbat) — s65dwo (3leodw®o)
Lobgarol bsffoero GmIguog s0bodbogl ol gmbognmm, Mgwoa0®, 3mwo@oz®m b LmEosww® 37mz3bogdst, dolo
Q50509d0b, Ly3bMZMmFBgo SOl Jobg30m.
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2020 ool 0360bobmzoL 30 583-0b Lobgerdfogm
9350 35396@0L RFJ-0b 3605059 10 dogromb 533
OEWMHIEY 3oBIOs  xowm ISIS-ol  sbogo
@0EIMHOL, 5806 3m35050 LSO B SE-M1530d -
3530l 000963053030MHJd0LS 56 sEYOELTYMmg ol
50960bsm300L [26].

LogOmem x5990, Bgdmbligbgdwyemo sbseroBol dgls-
0590L50, 50 5b-Bslio® 35Msd0, 04039 39X 0 SO
Bollo® 390530, 96 VMWL 35Msdo, GMIwol
053939053 299Mmo3bogl gMoagols L3gELodLabwyMgdTs,
oym ISIS-ob dowoero Msbgol ghm-gMmo wogho,
O™MIGLso3 0530300390  03¢0Ebb  sbogn
,090RO©", BLY3MBoTom 50 0¥MS300 Ser-35d080
SQ-3M6M5080 s MHMIG0E, OMIMOE IA0bY,
930069800 508mPBOS 5¢-Bo0oOL Boe3gMEo
3m@963omeo 9993300069. bawm ,,s000L“ Bswo
obdE0 0EYMo ©s Jgmey ,boogo® (2019-2022
§0gd30) 5060865 50 0365308 s¢r-350000 o-
39965000, GMIob bsdgzowo Lsbgwo ogm sdo6
09350500 50 9M-65330b 5¢-8530 sb-boEdO.

3. a9bsbengdmeo 080"

Newlines Institute-8o 359mdg99690@o 30859 sgn-
3580000 3990003530900L  565b3o,3! Labswrogml
©5356330L 89999 »,©50835“ Msg30L0 LEHMYMJEHWGY-
0oL bLEOMo IMEYMBOBOEOS BodBMS s 0bLGO-

GO 3obssbars. 3mbiGLobsogm bgwddmas-

Bgermdol dgliobgd  0bgm®mTsgos obs 3bmdowo
9Mogol 1L3gELoALEbMEAdOL doge FgaMmazgdmero Jo-
L5 d0H.

50 BsLOEIYOOL MsbbTo, ,0ToL* sbEMGdOM
43 ©0gHo dm3egl 2017-2019 Fergdol LsgBhoedmmo-
L 3B6EGHOGHIOMOOLEGHYO 3593560900l OMUL. oI
doMH0MOEO  O0EIMHJOOLS, FmIEos 79 bo33z56dm
15599950 OOl FJNIOO S SBMdOo Bd3gEg S
DAoL MBOHMB39wyma3ol dgoemeo [11].

b0 ,bowoggsl® 53 0dMs300 S¢-350000 SE-
39965000 ©5d39909056Mgd5d0  oMLYOMBOS  MMO
MBs0gbo mbol 3mdodg@o: byymo 3060bysb d90-
M0 ,3M60L  (LogMBlwWEHs3oMm) LodFm (Shura
Council), H0Igebsig bgerddwgsbgarmds 3ox0 xds
53500 5¢-850Mo (Hajji Juma Awad al-Badri), 30639¢0
»DO0RL* 5E-Bowool dds; s FIC-ob doge bab-
Lgbgdo ,OHIM6gdMo 3mdo@gBHo“ (Delegated Com-
mittee) — ©)850gLO STLOIEXGOICO MOADM.

0000MmgMwo {19300 35Lvbolidygdgwo oym goM3-
3999 3mOGBIWDBY (YLoROMbMYds, 053d9L5RMO,
90300l Lszombgdo, dsldgE0s s IR0BIBLYDS).
DC-85 0059539000 8mobobs sa0mmmd®og mbyby
bbgoolbgs bgdBm®mob ©gEgbEMmowobsgos, Mma-
@wgd0@3 918smdbgb bobgzdow s3@mbmdonMow ©s
093696 53065690 Ng30mBYymgso.

05300 deg358mboegdol 303%g ghogls s Lo-
0590, 2014 ool ©9399d963do, ISIS-l 3gsgws 36000

31 399003530900 FoM3096L ,,5000L“ sboero bE®MJEHWIHOL, W0 HYdOL, 30d0bsMY bBs@MLol Tgbabgd 33wg3900L
Lg0oolb bofowls, 8mdbogdmmo bbgoslbgs 53GHMMoL s Fs Mol 30853 5¢r-35000L 8o, BHMBgulsig 5939Y69godL
Newlines Institute (NI)-ol 36myMsds. 2020 Fgarb, ser-35d0d0b dbobosmmMo 933egemdsdg 3m@s bbom sMg, 856
2399maBo3bs 5M0gM0 33935 NI-obmgol. Newlines Institute for Strategy and Policy — 308063@mbol sdmm3009d9wo
365000303900 396¢M05, HMIgaroa 3493500dL 533-0b LogsMgm 300030l s AMBWOm 4gM3MEoE 036 by30mbgdbHY.
NI sbggg Fairfax University of America-ol g®Hom-9000 256gmgowgdse.
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0M93030,%2 OMIgwoa b SMT0SE 0YMBMES: , XS0
os-bogogs® (Jaish al-Khilafa) — bogoogsl 56300
»X900 5¢0-mLMs* (Jaish al-Usra) — Labgeo gfimes fo-
BobfoMgByzge 399350500L dMIA6gd0m go3gdmero
MM 35935600L 35303Lo3705®; O ,X 900 OO
(Jaish Dabiq) — Lsbgwo gfims bLo®ool BOHowmy-
000 Y0 Joasdol 3o@ogLoggdo, MHmIgwog
Bobligbgdos  35000Lgddo  (godm3939030).  dmnm
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30OE, OMIgwbsg 9hgzs X900 bswoo® (VII
Lo3960L  (36mdoo FMLeodo TgMevymol bogro
006 s@-35¢0OL  35303LO3J05®) S 0MIEWOS
395bemgdoom 4000 sg@ome 890G Imenl.
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34390 39mMmEqdol 250mygbgdsls. 354500ms©, 3v9-
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Lodo mby 094gbgds B FgMowmdoom s bg-
306 3089960353000 300390 b35slBZs 30s0gml
dmeol, dgmeg 00MMIo 30¢s0gmol bgerddwgs-
By msb s, 8990099, 39Lsdg 3050gMOL BoMAWGdTO
LY bgdBHMEOIOL FmEOL. dmagz0069800m ISIS-0o
MRIOM Q59530 3mFY6035305 O 30©I3 MBO™
3905 3gdbmemangdol godmygbgds [11].

53560 3bgdol J0vbgE39, ,OLEsTMGO Lobgerd-
Doxgmb® sboends oggdds dmobobgl 533309,
65053 050 OB ISIS-0b BHIMOGHMOH0gdBY ghogbo
5 bLOMO5T0, SEHOWMOMOZ 5¢0sbLIYdDY yHoLIdOL
RM3MLOMHJOOL s Lbgs ¥035OLEHMO X aR39006
99995md0L  Ldw)oegds oLz, obogds  0EYMHJOTs
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Abstract. This article is the III Part of the work “Daesh’s Organisational Structure and Management System”,
dedicated to the election of the new “Caliph” (Abu Ibrahim al-Hashimi al-Qurashi) of the international terrorist
organization Daesh (Islamic State, IS, ISIS, ISIL), the structure of the group and the new strategy of its activities.

By 2013, ISIS had completed all stages of its formation, in which the main driving force was the nationalist axis,
the former Sunni-Baathist elite of Iraq. After the overthrow of Saddam Hussein, the functionaries of his regime did
not disappear, and the formation of ISIS's organizational structure did not require the creation of any new command
system.

From the very first days of its existence, ISIS represented a fully-fledged structural, centralized organization, the
elements of which actively carried out necessary functions in various areas through the delegation of authority.

Although the group's resources both human, financial, as well as armament and territory have gradually

disappeared, first in 2017 and then in 2019, Daesh still exists in the form of small cells and retains the ability to cause

harm, and the fight against it is not over yet.
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(56090.: ) — #9060, HMIomsg oLeEwsddo s©bodbsg9b yggwsBy Lsdobgwr FMEZL. 9@sB0BL, HMIgwog Fobs
MOFINBe G096 JoBOOL (56150.: AS — MEFIMB, MGR MM, Mibe HxEob, Mabm LseFaBmgdob). 5 ogrmolbdgds
053056900,  MHMIwgdoE  9dLoMgdEMdIb  Lbgs  5M3MLE0INEH  MgEoyosl,  53Lmobsgg  JMHOLEBYdOLS s
0990093905030l 45800Y9bgds b3gEo0sWMEO GHJM06O ,LoMINMM Mmool boebo® (56158.: 53¢ SE-JomMsd). BMY0YHO
9Ju3gMEGH0 M3ob, HMI MsgRoM0BIo gaz303@Jdo MI3MYLOIMO 53EHMOOGHIMODIOL s Ja303GwIN0 Mg10IJOOL 5GMSYOHMO
§o608539dmdob 99309, 30E0E03IM0 M3mHoEool JodsMommangdol Lsgdgdo, sfiygdwmo 1952 farowsh. gagod3@gwo
300@030mbob, 3FgMeol, olesdolEol boo 3MEHdOL (0byw.: Sayyid Qutb, 1906-1966 §f).) 658G™3gdoL GO IsEMETs
0639036935300, 359mofiz0s M5dn0M0BIOL  BSYdS, MMIJLLE 93MEIYdI6  0LESTOLEOHO  GIOMOOLEGHWIO
063960530900, bergrm 5060860 ,,05080L“ 0EIMEMYOOL oMM boffoeos.

6 539 79956 SE-BIMWIQO (56d.: Iskll e sl 0baeo.: Abu Omar al-Baghdadi), 50509070 G@ym6E 35000 v
319359500 bogmog sB-Bsg0 (0byen.: Hamid Dawud Mohamed Khalil al-Zawi, 1959-2010 §§.) — 50003500 0ligrsdolio, gdsgol
5®300L ymgxowo 4963Mswo, 0% 930900l LsgmbbEEs3om LsdFmL* (Mujahideen Shura Council, MSC) ¢o@g®o s
9903 ,,0bE3MMO LEbgwdFonml gMsydo“ (obyan.: Islamic State of Iraq, ISI) sd06s 2006-2010 Fangddo. 2010 fFarol
33600 dm3wgl LoMo3gB™ Me3LbIOL Fg9o.

7 8000 (56150.: 42 BGHBLE0E).: Joos — ImdbEHYgd0, 808360980) Go0Ybmdom dgmy olesdGo @M (dgswygb96
99be00dgdol  10-20%-b). JooBHgdo 0306, MM ImEodmwds 9w93595@0s 0o30L0 braEOLNGFEIGDds AdEILES eg30L
Bomglogl, boeogs ool (5o 0db 30 Gowodo [0byw.: Ali ibn Abi Talib], 399350500l d0dsdz0wo ©s bodg, dgmmby
0o dnGfdnbg bowogs (656-661 §.)), 306390 35¢H03Ls3gd0 00590, 12 08530@sb. 6w doo@gdo doohbyzgh, GmI
bogwogs 5e0o @s 3olo J0sd8mdszwgdo sM0sb ghmsgOmo bmwogmo 838330M900 s bywolvyBwgdol JMHMIIHMO
396mbogmo  Fo@ocmgdargdo. {obsbffa@dgdygger 8w935ds0l boggowol (632 §.) 8999y sewol as¢dgdm fFoedmoddbs
QOXJMNBIDS, HMIgrog Fseng 3ddEsgMs s OLHBSTO v Lol M Fms356 F0dEOBIMYIMBdsE — LMBoBIs©
900BBo oymGl, M5353 ¥YE0EILO 335¢0 sBOBs OLENSBOL T OLEBHMMOLL. J00EHYd0, 1ol oYL M(imgdgb
,»,0050L° (562501 pkal — Fob Mo, obemsddo wm30L Fobsddwzsco, 356539d8L/dsMmmMogL dghgml), MmBgwog Bsmmzgol sGob
JONOOMMEs© LobEogH™m s LOYOHM JoesMBEGOOL F63obMOEF0gEgdgEo. bboEolmgol 30 03sdo Lobwaerogmm
3060l — 3md3mOL 50d60d369e0s. JooGo 08580 59MM056IdL 3MWOGH03NM O MYXOFOME WOEIOHMBSL. Foo@gdol
MAMO3glmds 3BMZOMOL 0660, 9Msgdo, sHBYMdS0X6T0, 1939 9006 LyEOL sMVdYIMT0, d53Mg0obdo, odsbdo s
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3. 2007-2008 §egddo ,,500-35005L“ g6sgywero go-
@050l odsMEbgdsd 583-0l LodbgMm™MYdMb s
LMBOGME 930N GMTYOMD, 2obs30MHMds sboewo
05000l 5EA0CMdM030 IGHMIOOL — 09dB0MOIE0
X2IBJOOLS 5 MOHR60DBOE0JOOL JoBgbs, oligmgdol,
OHMaMO035  GHMIMOM030 BMJ30000, OGMIWIOL3
b9wddn3569wmdbgb §odyzsb0 Lybo@o wowgMgdo
d90bo 0@ sb-bome® sdv) Mods (Sheikh Abdul Sattar
Abu Risha), 990bo %5560 se0-0353030 (Sheikh Jabbar
al-Fahdawi), 9gobo bwgds3 sen-Bo3oqogo (Sheikh Subah
al-Mahalawi) @s dgobo gsoboew sew-obogo (Sheikh
Faisal al-Issawi) [20].

4. ISIS-ob sboends (09 gdds 30009l Bobsblivym
0oMHM35L5 S sH3xM30L M39Ms309000 2o0M(30-
@005 @ 59 MbsMYOTS LT gds Boligs G500 ©3-
300M¥Yoy3696 JoBmzxPY@ bogwgdbs ©s Jo-
@5dg080, Looi dmbobargmds 3960 dMmbogdms
90000, gmbo3MMHo s MLOFOHPHBMIdOL Tgby-
09090056 359mdobstyg s 93mbmdozmeo do-
B9bgdol godm. sbognds oEMgdds dg;33owgl ISIS-
ol gubdi0mbo®mgdols IgmmEgdo s MBO™m IgGo
94996500 Jdd omIgl Lbo@-Good® 3mbawod@b
5 LMOgdBMdPBI6 93mbMT03 & bEHodMEl A5IM-
006700L5M300.

»5080L* 4m39w33069M@ 33%gm 56-650580 (Al-
Naba) a08mg39969d9eds  LbGHoG0gdds, 2019 ool
™gGHmIdIOHT0 o 5H5¢0 Fo®mMToagbeols 5B 359%s
3Q-gmM5080 se-0130x0MoL (Abu Hamza al-Qurashi

al-Muhajir) svj00m 893Hgmd0bgdqdds, dcmsbifsgs ,s0-
dob* sbowo gmol sfiygds. dobido AsbLbEzMwWo
oym ISIS-ol 990gao bsdoxgdo dgomomemyool,
mO2560Ds300L5 5 LEMBHGY0 LMD BT mMgdsdo:

o M560D53o0l  0EIMEMaOMGo 3538060l
MBOHMB390gmBS 5BH-BoM3s30L06 — sboww bgwddy-
396935l LOL Job3IL sH-BoM3og0L 0EIM-
M0l ,99bMal OB dHIMEsd0, FmEgmo
3BO0L Ibg39MdOEE ©35MA30L FoM9dg™;

o 36@olLgdoGme  HoGMOH03sBg  gMHIMgdol
3505bg0mgds — 9dMSYdMD  dMIMEIOL  sbogro
9G530L ©sfYgds s IVMYYBJdS 0BoLY, Mo Fostmzgl
319 0dgdl, dsm FmGOL 0gHMLseodol s ™ol
2390053905 99935050 306 S0 S-s3 SE-053OL-
030l (Muhammad bin Abdullah al-Mahdi (dmbsgrmeo-
Boawro 85300, 56w Aglos);

o Lsd®Imeom dmgdggdsms LBRgMHMIOOL QoxscM-
0Mgds — doom GHogbzdo Fgol 09dgbo, wg3s6¢0,
Lobso, Od0s, LMoo, bemMsbisbo, 3s30LEsb60, 0b-
QMIO0, 39335605, ELZWIN > BIBAOIC OO
5536035, 09boLO S SE50MO;

¢ Lybodme 09g8gdmsb gMoggdols Igmds
05 590b FoMy9bs, MMM gHMOE Moo foblgerol
3Bs — gl GgM0g9ds IM0Es3Ws HBMY0IMo GHMAL s
3o399  3060HM36g0gdL, MHMIgdoE 09bsddOHMI-
©@®d©HI6 X9MB, 3oE0sLmB ©s ,gbYMT0oE®
3Mm0G03996 350E09d0b;

0999690. 39dob 250005, 00GHIOL M593560L(3900L 5CPOIO0S JMYOL Joeadgdo Boxsx30 s JoMdows, sbg3g 0Mmbrwo ymdo
©s 89939000. 5GgdMdL doo@ddo Mv8Yb0TY 96dEHMYds/008@0bscMYMds. Boo@gdolmaol dobwsbos 3oH3gewo 12 0dsdo,
OmIgd03 96056 300EI30H0 F0sdmTs3wgd0 bBowoxs 5¢0 036 0 Gowodol, dolo F30¢gdol s F30e0d30gdOL.
F00BHMds 530005639 godmombgms JolBozobdom, Fsgswoms LxgMoo 89-12 dmerm 08530L, 33585 oe-0530,
HI9wog 2999B0bsMs IX Lorm3mbol obslmEL. s¢r-3530 (9gL0s) bgwrsbEs 8mg3e0bgds, 3sdmBbrgds 36300mbgol
©09L/Ls30bgo Lsdbx S3MML EOML s 505EIBL IsToFsbg LEOMEWOIBMBL.
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¢ bsbysbdoom 0dols s0b0dgzbs, HMI3 ©EgIm3MoE0s
56 990dagds §omIm©agbowo ogml Gmymma gsdm-
15535¢00 — gMogols Lobgdfoxm LMbEos s 56 dgmd-
@05 §0bs508gamds qongfoml ISIS-ol ooMomls;

¢ LEVOENHMIOL B3Ol JoBbom, svdwyy-
9058009 Mol Fo@®dMgds — 3m0E03w9M0 LobEHgdgdo
obgom 9399469080, MMAMOHIBOES JMago s LoMOs, 396
2396©gds  BEGVOMMO, MLIRODBMIdOL  Mhy3z9@o
360DoLgdoL gmbby;

o M9e0g01Mo ddsHM39Mdol ©s Bsmbmgdols
©3figligds ISIS-ol oEgMmErmaool msbsbda — Bgdob-
30960 0QIMEMY0s, HMIJOE 1SOYMBL ,Ls0bmY-
03L“ (LPHmMHo obErsdmGmo dGFsAbo o {ab-Bzgmwg-
0900, MMMz ISIS-0 AobLsBE3MgL Tom), sGLGdO-
5 95OYmxl obersdls s VIYMHMOL FdsMm M3 M-
05, ISIS-0b 3MM3s9560L dobgzom;

o MBOM VOS5 MODOYMmJIgEIdol LEHMoEIF00l
d00gds — sbor oEgMgdL 99dwosm gogwgbs dm-
bobmb x03solEHMO [Mggdby, 0sgz0s5bmo 9x39d-
AMO0 15356MmbIYPIWM 3mT0EHYEHJOOLS S 5EoT0s-
Bgdols 89d39mdom, MHMIadoE Jowsygdgb ISIS-ob
0©7ogdl  Lobobzmm  Lmxgmgddo, gMsgoby o
Lo®ool gdmbggzsd0;

e Jg0o0lL 258mygbgds IRAMBIOOL OEIMEIM-
300l 353M3gXgdoLm3oL — WoEIMYdTS FosTYsMgls
0530506M0  0EIMEIMY0S

Sbem  50dmbsgegodo,

553603590, LEAbMY 5HOSLS O 5VIMBIZEgD SB0STO

bbgs x035000bEHWMO0 XaMBqdol bstxbg, 9gool
9%39d&HO0 358mygbgdom, X035oLEHMM ©OLIMOL-
b9 3o3wgboll Imbgbols s dgBHo THsMIsFIMHOL
dmbsdmggderaco [20].

5@05BldTs s MMHMNOYMHMNMOGOTS K 0350LEHE
XAMBIOL BMOOL, ,5-350Ls“® s Jolo do6E M-
0900b hsMZWOM, IR YIBIOOL gMoydo godmbBgbols o
588-0l 0b®BHgM39b00l 9909y A9boEsIl Lbgss-
bbgo (3300 gds. sOLYdOMsE, 50 dmggbadds go-
0530065 80X 0350oLEGHMMO 365350 RqMM3b9ds
091H0L3OEIBE00LS s FoERMIOOL MNZoELBOO-
Loo. BMPOIHMTs XyRds Joom ,,063wboHO*
90 ™ds, HGMIIWOE 05305300390 sB-BoMIogolL
9096 ogm §ob Hofigmeo, HmIgedss se-35005L gHo-
3gds addmmabos 2004 ol s msgol Lozgz-
©O059¢Y, 2006 Harol 03bobsdy bgwddmgsbgamd-
Q5 X29IBOL 9M9gol B0r0sEl. gb 063w BoMG™Mds
L53w95¢0gd5L 0dEIgMES LbgoILbZs Laesgor@m-xo-
35000LGHWO BMJ3090L IMbsfowgmds dogomo dvy-

Mol LodFmdo, ©®MIgerog  3sbbolidygdgero  oym

8 5qn-350Q05 (56090.: Bl BABLEPOE).: 5e0-35000s; 0bam.: Al-Qaeda 56 al-Qa'ida — ds%o, B3BBG, $MAg, LogHgBo);
LEHXOo Lobgmfrgds ,ow-3500s SU-bryEds* (s600.: ddall 3l obyw.: Al-Qa'idah al-Sulbah — 33039 Logrdzgwo)
L5gMMSTMOHOLM BHIOMOOLEHVIE0, YYEIEOIMIPO SO0, LOErSBOGVMO, OLESBOLEVIMO MEYbODs30s. Gg0ddbs 1988 §. 11
5330LGHML (56 XX I 80-0560 §§).). m6560%s500l 30Bsbos 0beErsdM® 39969030 ,,0O OLEPsTNEO Lsbogogmlb“ 8gddbs.
©55MLYB0H Faygmegd Mo dobo oMo ogm N 1 Lowgwo GHgOHmmobEo lsds Bob ¢sobo (Osama bin Ladin; 1957-
2011 §.), 2011 §erosb 30 50856 sB-Bs393060 (Ayman al-Zawahiri; 1951-2022 §f.). 1998 gl 396055 ©@s GobBsbools
©953d55gd9d0l 583-0L Logahmgddo s839mdxdgdol dmfigmdol d90gY »ow-3503“ Abmaeromdo N 1 FGHgOmGoLEwo
M396005300L LEIGHWLO IMOZMGS. ,OW-350S* 3oLwbolTRJOYEO JobES BYMOJBHJOOL ITZoLd s FoBbMM30gMdBY,
0o m®obL 5d3-do 2001 §. 11 Lgd@9gddMoL GgMadBHdoL. MEMYboBoEooL 9855806YM ©IY-BoJBH™ WOEIMNI® 0MIEYdS
23303090 HIOMOHOLEHO, BrgALIbYOm B30 -500E0 36v) ,BMNEWALIXYIPPOL Bsbgoeo* (50r3d.: Judl i
0bg.: Saif al-Adel, 653300 Lobgero 3358500 Lsgrs3 3¢0-0b 5¢-35¢008 B50SB [0byn.: Mohamed Salah al-Din al-Halim
Zaidan]; sd. 1960/63).
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303030l 899853905%9, M396M530930L ©ogAa-
39b5 o LoggEg MHMEdOL 3NMOEOBsEosby. Bmyo-
960 X21x3L d0s 56BJ369d0L Bo@oMgdog 30 LvMs.
509 80MAsL Hob bY93s 50¢) Mo SE-BOWEIWO,
H0Igeog byewddrgsbyewmds ,,0bwsdn® Lobgend-
Fonml g6ogdo® (s6rd.: Asadu¥l @l gy obyem.:
Islamic State of Iraq, ISI) 2006 ferosb 2010 {ersdg
5 LI HROME-X03500LEHVIOH0 BMHJ30900L Fo3¢rgdl
9OHOMIO30 M39M530900L 3MmMHEObsEHMMdOL 0o-
65000g0MdsBY 50930l MFBgdsly 5393 08 30MHM-
d0m, ™I 0bobo 56 ©s035398bI6 bgerddmzsbgen
056590090090l (ox 938600 oo XmBob;m3ZOL).
DMY0gmmo BMJ300 MW, MHmI TbmEme
9JOm oEIOl Mbos 993x03Mm s 9GS Msdgbody
©0EgOHmsb dgbgzog 3mowogosdo. bfimMgo sbgmo
doa™ds dgoMmbos ISIS-0b ,bogrogs® se-850©oEO0,
Los3 bgdoldogmo, 30633 MO oGYyms dob ghHm-
IWYODY, 39IMELIOLIOMES EOLOWIHHI, 36~
3Mdoo, IGMo, HMIgwos wbws Img3wso.
2014-2017 §gogddo, ISIS-0s somm  3mbE®mmEo
93905 Bbgs x035oLEGH™MEO ©IXANRI0sDY, 500 dm-
6oL 00503, HMIYGOMbsE Fob 5e0sblYdo 3Jmb-
Q5. 3E0-050EOOT 503N Y3ges XyIBo dobmgol
JOMNYMEq0sDY BOEO ©IJOM, 25TM(3bas MO O30
909659b bgerolBoa© Y39@wsBIHdo, o3 0EYM-

@®A05L, 0OOL3MEIBEOL, MEOYBODsOLS ©S
3OMEIOMOIOL 393000 IOMPS.  S-BIWIIOL
0330053000 899099, ISIS-0 oobggol s gzm-
ool 3Om3gldo 03YymEBgdIME., JdgdEs bgmliag-
M 3500 O SEAOWMIN0Z IMmIsgdoMggdl, od
306MMB0m, BT 3565L369wb0 205 9M9dbID oLiews-
9oL 93056 39OLOSL.

X960 300093 XX B-0b 90-056 fergddo sg30sbgomdo,
»OE0-3500050 Bo300goe0ds 50sblo Boe0ds6m9b,’
901H95350 0dols, HMA 35651369l 3Jmbs ogm-
WMR0IM-0QJMCMYO0NOHO  2oblbgogqdgdo  dslmsb.
3B-B5M39303 9BMMHIJOES 5w0sblgdl gMoydo Lwy-
R0MM, LOWOSRONOH XYYBJOD s ,dd9d FMLEro-
39006, Bombgsgs 0dols, H™A Jom gMgE03MLIdL
O©g0o.

007 29056 5¢0-Bo0EEOT53, 9BIWMAO0MES© ©5T-
gom5 5¢0oblgdo Ansar al-Islam-omob, Kata'ib Abu Bakr
al-Salafi-sb s Al-Jama'a al-Salafiyya Al-Mugqatila-056
(LOEOBOATIO0 X3IBO), 079035 08 OML 030 59 X37)-
1L 03wWwoEs OLOEIBEHMGS. sdMOoYs©, ISIS-b
10309 85¢BLOMAYds 353006MqdoL 899dbslis s oEgM-
@®a0mHo LoLYBMNSZ0L LoFoMmmgdsl dmGob. dgod-
@gds 000g35L, ™I ,E5080“ FIPOMPS ,LbYEND-
fJogml  d0sMmzgeo  XaMB0EsB,  Fgostemgdvymo
6560bogool IdsMromzge xamn®y“ [20].

9 dmdGomds Gagwodsbo (3mdmey.: kb obgen.: Taliban; olobo gobg Ufsgarmdgh) — obgradobdn®o, Ggmogovy-
300EGH0399M0 golodbg®mgdwo dImdMomds, Mmdgwos dbmgamoml 3936 J3994obsdo s asgmmb doge (2003 Farowsb)
0m3g0s BHYMMMOLEW MOYb0BoE0s©. T90ddbs 1994 ol 3dmvybgdol dogM, HMBWgdoE BoM005300bg6 530sbgmL
1996-2001 §F. s 3530LF9b6oL BOOWMgmMom 35H0MOLEBOL Mguombl 2004 Herosh. 2021 Howl, 38-ob dogH
53006900006  X5Mmgd0L  25943560L  Fglobgd  29b3EboEYdMD  ©393806Mgd0m, Bowr0dgdTs TgBHg3e  Fodmofygl s
530LEGMLMZ0L 53YsMgl 30BGOMOo J399bols Mg@gL ooy, 15 5330LGML 30 035398 IS0 JodMO s
2399m53bogl ,030969m0L 0bEsdMHO Lssdo®ML“ (Islamic Emirate of Afghanistan) 894d6s. 2016 ool 25 dsobosb
Gdw0dsbol 5855806090 0EIHO, W3000LAYBHYII0, MHYOR0wIMHO, LsTHIEOM s 3MEWOEH03MMO TmMZsfgs gMdIBO
(LboBHMMO BMIMIMBS 06EMYN0EIL) Bogmsgo 350dsmYemsd sbybBss (0byer.: Mawlawi Haibatullah Akhunzada; @sd.
1961). 2021 §eoob 15 5330LEHM@sb 30 53056900l ©Y-BoEHM™ 506Mo.
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2. 5037 035300 5@-350030  5¢E-39M50Iol

0330005305

This horrible terrorist leader is no more —

President Biden [39]

358063¢Mbol msbobdo, 5d8-0b L3gEm3gMHoEoyg-
00l doegdds (United States Special Operations Forces,
SOF) §5635¢ 9000 Bos@stgl sbGHo@ghm®ob@Ewmeo
39653300, OOMOE ILOMWEs MmOfierosbo Bswo-
MBS 9000l ORFMBJOOL  WoEIHBY. dd-ob
369D0©96GHs XM 350763510 go9mobos, MMI sdvy
0065300 5¢-350000 >0-399M50d0!! 0330OMGOME
0gdbs  3mbEHOGHIOMOOLEHMo Mgool O™l 2022
ol 3 09d396mH35eb, bmmPsdsml, Eowom SOy, ,qL
Lod0bgEo BHIOMOOLEHO OEIMHO 19339 SV SMOU ...
B30bo 8905650 gdmo  dsggdol  FsTs3mdols o

50¢) 0065300 5¢0-350080 se0-g9MHoodo — ISIS-ob wo-
©9M0. 4395 59960390 883000M305b5 sdGMB.
396530006 [39]. Ggool Lsdobby ogm bsdLst-
090560 LogbmzMgdgwo bsbero, LoMool Mm3mbo-
30oL 096 3mBEBHOMEOMHJdS© Jowog S@TsL!? gotgvy-
05600, 09HJgm0oL LEBOZIOHMB 48 JowrMTgEHMT0.
Logeeolbdms, Hma Gghm®mobEol doge sGbgmen-
95 5000bYIYMGBYds godmofj30s 496339990 0b@-
095, 3065000 5BTo ,,0¢-350LMOD* ©53930067-
dmeo Hay’at Tahrir al-Sham-ob®  ©oxax3gd0L
AIO0GHMO0s 04m, OMIgELysg bguwddmgsbgarmds
15539009 39000 939 3M3505Q SE-XYsbo, 0y039
530500 319L50b 53-85655 (LOGOOL 83g5d0bgwo 369-
b0gb®0). HTS 0530l 0®mBg ofomdmgds m3geo-
3090L ,,000L“ YRMJOOL Hobsowdgy 0EEOdOL
36Mm30630580 s (3000Md©s 3MmB3OHgbGHo x030-

oLEGHd0L AobomMadsL [8].

B0l Hysermdom, 3Mdmeols 39¢r0@sb dmgbligbom

10 %mbgB/R™ HMI0bYE 3500960 MI3H@MBo (0bye.: Joseph Robinette Biden, Jr.; @sd. 1942 §.) — 533-0b Lobgardfoxm ©s
3003039900 303§, gIM3MEH0MWOo 35MEGH00L 93600, 588-0b 46-9 369D0©I6E0, 2021-2025 {ergddo.

11 599 0865308 5@-358080 5Q-379H5080/gr)H3080 (56150.: i Al (sadigll ad) ) sil; 0Bgew.: Abu Ibrahim al-Hashimi al-Qurashi;
05.10.1976 — 03.02.2022) — LogH0sdmOHoLe gMsggero GgMmmobEo, obErsdol@o, ,s0d0L* OEIMHO s GMEY ,bIE0gs*.
30bo 653300 Lsbgo 0ym 5806 3493585 B 5M-653056 5e-35310 S-lsEDO (5Msd.:rlall (Jsall aa il 28 tana yal;
0bga.: Amir Mohammed Abdul Rahman al-Mawli al-Salbi).

12 5305 (5650.: 4abdl; 0Bgem.: Atma) Joemsdo BHEOMMYo L0530, 0EEOBOL 3HM306(30530, MMHJIMOL LsDEZIOMIB.
13350500 053606 53-3500 (5605d.: abdd) a3 4ik;  q35630L/3580b gobmsgolBegdol mGysbobs3os"; 0byw.: Organization
for the Liberation of the Levant/Hay'at Tahrir al-Sham 56 HTS), obs8ob@uemo 890500000 ©oxaeBgds, Gemdeol
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Abstract. This article is the IV and Final Part of the work “Daesh’s Organisational Structure and Management
System”, dedicated to the liquidation of the “Caliph” of the international terrorist organization ISIS (Islamic State,
IS, ISIS, ISIL) Abu Ibrahim al-Hashimi al-Qurashi and subsequent events, the destruction of other new leaders, as
well as significant changes in the structure, activities and state of the terrorist organization in recent times.

By 2013, ISIS had completed all stages of its formation, in which the main driving force was the nationalist axis,
the former Sunni-Baathist elite of Iraq. After the overthrow of Saddam Hussein, the functionaries of his regime
disappeared, and the formation of ISIS's organizational structure did not require the creation of any new governance
system.

From the very first days of its existence, ISIS represented a fully-fledged structural, centralized organization, the
elements of which actively carried out necessary functions in various areas through the delegation of authority.

Although the group's resources both human, financial, as well as armament and territory have gradually
disappeared, first in 2017 and then in 2019, Daesh still exists in the form of small cells and retains the ability to cause

harm, and the fight against it is not over yet.

Keywords: Abu Ibrahim al-Hashimi al-Qurashi; Daesh; Management; Structure; Terrorism.

356bogngol mstoo 21.01.2026
G90eabzerol ovsmoeo 15.02.2026
bgerdmfigtoemos sbsdg s 25.09.2026

b3¢m-ob 3Gm3gdo — Works of GTU ISSN 1512-0996
Ne3 (541), 2026 www.shromebi.gtu.ge
238


http://www.shromebi.gtu.ge/
mailto:kiknadzetamar12@gtu.ge

Lemgoseor@o d9gbogMndgdo — Social Sciences

UDC 377.8
SCOPUS CODE 3304
https://doi.org/10.36073/1512-0996-2026-3-239-244

36053909900 356s0Egdols Joliffogergdeols 30xMMEo MbsMmgdol IBOEOGHO

095 Bbo3zsdy LodoMmmz9wmb $9dbo3wmo »bo39MLoGgGHOL doBbaLiGgdbmemyogdols
3537903 IG0L MdGHMMBE0, Lads®mzgarm
E-mail: teatea093@gmail.com
69396B9b@ 900!

0.093590330¢0, Lsdo@mN3geml F9dbogMMo bogzgmlo@g@ol dobBbgldgdbmewmaogdol gszmwEg@ol
Lok oMM 33500390 Mmdobs O JegdEH®™bmeo d0Bbglol Y356 EH>dgbEHOL Imfzgwo 3OHMEBIL@OO

E-mail: t.revazishvili@gtu.ge

0. 99658¢0g, LogoOmzgwml G9dbogmemo vbozgmbodgdol, 0bxm®mds@ozols ©s FsGmzol Lol®gdgdol

3939 GHIG0L SLME30MJdYwo 3OMBILMOO
E-mail: t. menabde@gtu.ge

36mB5(305. 3OMBILOO FbsNWYds g3mbmdo-
30U bgMbgdoos, 8gbsdsdols, Mmyme Labgedfo-
Bm, oly Mommgnwo B3g6asto by Zggomm
P3owo 8930@96m0 53 90T Egdol gebgoms-
90580. EOILEEIMOOM BodsOMZgEML 3OHMBRIGLOYY-
@0 2365mgdol Lol gdsdo 3MHMdEGIGO0 M58Y-
6009 d0dsmomagdom 33b30gds. JMm-9MH0s 3MM-
39L00 FoLogmgdwol 08O 3m039G9b00L
©IBOGEOGO. 59 033907905 60 0BsGrN)Egds: 1. 3O~
gqboo Bsbfogzwgdeol Mbsdo Lfszwgdol d0m-
39L00  398M0Yygbml Msbodgtmgzg dgmmEgdo s
39d6mma00 ©s 2. B0MOHMIMHGOWwo bszombgdol
9ma35Mm9ds. bdoms LEHMIbGHO s80dLoMmGRL Lwy®-

ISSN 1512-0996
www.shromebi.gtu.ge

300l 25339000 oGOl 096509006Mm39 do-
3009000, M3 3533900 LoObEHIMGLML Fobol s
29DMOL Job o0bEMgLgdLL. dobfogegdwrol 30g3-
o 3md39B9baos (TDC) gobsomangdsdo  Ggdbm-
©wmy0900L  9839dGH M0 0bGgacmsgool 360d3bgwm-
3960 306H™Md5> s 0l ITMIOPIOM0S 3065 O
3M639JuEH0 9353006093 B3odBHMMmYOBY. 3OM-
RLoMEo BN gdol LygOmdo FogOYwo Jmad-
39496300l dgbobgd 33930 XgO 3093 IFoMos.
QOR0A0DSE0S dMMm M58¢gb0dg ferols gsbdsg-
@MdSdo 33003 0339000 2odmPBbs GMAmGM3 go-
B50@gdol 3mmoGo3olL 396G sd3gbGo. gu
29653 Gd0m gbgds 3OMBILOIO gobsmErgdols
©5 8m3bBogdol (VET) Lgd@mel, Gmdgwog ym-

Ly-ols IHMIGdO — Works of GTU
Ne3 (541), 2026

239


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

Lemgoseor@o d9gbogMndgdo — Social Sciences

300m30L  MmM0gbGoMdMwo ogm Mmamemz dobo
MONO0YION35300M900, 0Ly dobmgmuqgwo 3ma-
306963900, 93mbmdozols s obsmEgdol dbom-
FMsDY.

93Mbm3035Bg mOH0gbE0MYdEds LorydMmgdds Sbg-
39 bgo 9999Fym 30me0@EH03m®o 36mdogmgdol sdom-
@gd5L 29BN gdoL, 39MdME, 3OMBILOWWO Aobsm-
@gd0L 36083690356 MMEby. FoGowss, 3OMEB]-
Lowwo 9650 gds FoMmBMmoygbl 9n9dGHWmO (30%3-
Mo 9306m3o30L ghm-gHom Bo@hm dmmbmgbsl. gb
5035655 DMy09M0 3Mm0G03M6O ©™3wdgb@do, Hm-
d9eo@ 9bgds 83903500, J3994sbsls, MHMAgElsg 993l
9O0-gM00 Y39waBg 3630050300 3OHMmBgLov)-
@0 565 gdoll LobBHgds; 93mbmdozMmo 0sbs3a-
OMIMOoLy @5 2ob305Mgd0L  MMABb0Ds300
[OECD], 2009). 839035600L 36H:m39L0vwo  gobsom-
@qadol  LobGgds, MmIgwoi dmoEsgzlb  Mdsmerglio
Loz gdEqdol Jmbifogurgms m® dglisdgol, MmEmYs-
Bobgdmwos L3mEs®y s LEddsmbg sx3AbydYE
399OLYAL ImMHoL Imbszzwgmdom. dgu0M©gdo 330-
6590 1530sb Mmmb EYIg 38omdgb 3mB3sbosdo,
3035600L dos BHMgbghol bgyeddmgsbgumdoo ©s
33000L  ©sbsMRI6 ©WYIddo L MM gLore

b3mesdo.

1533960 LoGY3zgdo: 3mE9xo; 3OMBILOYEO
39650 g0d5; bGHOBbIMEHO; GOBOWO 3M339396300.

dglsgsewo

36OHMBGLowo 4bsmergds oligmo Godob gobsm-
Wgdss, MHmIgmog  YBOHMB3gwymgl  30MHM3zbgdol
3653030 MbsMIdOm 50FMMZL. 3OMBILOMEo

b3¢m-ob 3Gm3gdo — Works of GTU
Ne3 (541), 2026

240

396500900l B0Bobo LagdsMmggermdo 43994bol g3mbm-
90379600 2563000060905, LmEosWMMO 063w Hos ©o
3090 (3bMm3M9doL gobdsgwmdsdo s@sdosbols 36m-
89LOWo s 306M36vo PoB30MIMYIOL bgandyf-
gmdss. 3939 9HM-gH® o356 JoBbL IMMIoL d5%b-
6ol Inmbm3zbgdol ©s3doymBomgds Homdmoygbl,
399m3@0bsMg 0dosh, ™I dofimgdMmo 35060
4m390m30l 396 93059mi0egdl IOMI0L dsDIOU,
o3 3o9mfi3gMos 3oMgdol LodgoMoom. LfmMgo
500@™ad  sdg3l  Lobgdfogm FsbLL  mommgme
50058056L 36OMmBgLoe bogebdsbsmergdenm sfiglg-
009030 LEMEo IK0BBLYBOM dgolfogwrml ol
30b3M9@Mo b3gEoswmds, MMdgwoi dso 0b@g-
gLl GoMImoabl. LHmGg 59 Tsblols godmboyg-
B9do@ 935MHJOL 5530560 3mb3MgEH M Jmergxdo
@5 0090l Ggbododol 3mEbsL. 3mbol Jowgdslicsb
908560 Mg00m 256339090 80abgdgdo 03300090 dm-
39999 BEH9GH0580. 39MIM, YMMIOPIDS odsbgzoyg-
dMos  3OMRLoE  FsbagErgdgwms  (30R3MWE
MbsMgdbg, Mo ©g39bgwo dymdsmgdom, BsbU,
™I 5630YY 0l LELIOBOYMS.

do®omso bsfjoewo

Uogergdol  3Mmiglido  dsbfogangderol  Gmero
86033600 m3z569L0s. Fargdol AsbTsgermdsdo Lodwm-
950 X430l 3domdol 8900900 Bs8MmYser0ds b ob-
MGHIO0, MHMIYBLSE bs 9305gma3ogdgly dob-
Dogegdgo.  Lodo®mzguml  gobsmergdol, dgbog-
900L5 O bWRIBOHEMBOL JobobiBHmol 2026 ferols
10 3smGoL Ne31/6 36dsbgdom ©sd3B303Ps 3MMRBg-
100 b gdOL TobfogergdEol LEbMEO.

3MHMmBGLoo 25650 gdol Jobfsgzergderobmgol
296LsBWZHY0s 6 LBIBIMEO, qugbos:

ISSN 1512-0996

www.shromebi.gtu.ge


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

Lemgoseor@o d9gbogMndgdo — Social Sciences

LEHOboMEBHO 1. sBoEr0Bo s JRTZ — OMAOL
239630056900 Mobergbo $Hnbwgbogdol, gobsbeng-
0o 3bols s GH9dbmemyogdol, dom TmMob,
bHogo-bHogergdols sboewo  dgommomemyools s
36OmBqboEo 256smadol bHEgbEms/dLdgbge-
05 06000300560 boFoMHMIdJBIOL BseoBol Lo-
B0939@BY, Lz 3OMEILoL ©sEITZ, 3Mwy-
3900056 0565896:MIMdOom, Jglsdsdolo oMYy mero-
9090 59dgdoL dmmbm3zbgdol omzswobiiobgdom;

LEHOboMGHO 2. Lobfagem goMgdmlb dmfymds —
LRGN, 30BoGoM®mO ©s 3OHMBILOMEO Qobsm-
@900l LEMgbEHOL/ALAGBYEOL
™m6096@0M90Mwwo Labfjogerm asMqdml dgddbs ob3-

b FgM5bY

@HBoMMO s 096536  bgedolsfgromdo  Lsls-
fogom 36mEgbob oMb LsgmgaE ©s Lfjsgwy-
00l 9909900 dobosmfigzow;

U3oboM@Ho 3. Lalfogarm 36HmEgLol FoMdsmmazs —

36Mg9boo 4obsmegdol bEvgbdE bg/dLdgbgw-
b9, 0500 dmOoL  bbgoobbgs LoFoMmgdol dgmby
3Gmxgboe BEMEIbEbY/ALIgbgw by, mMHogbEHoMy-
00 Logws-Uogzamgdols 3GmEgliol FomdsMmmgs bob-
fog3m g9300L s Lfogergdol dggagdol dglods-
90bo©, 0565990MM39/IMs35wRIMM3560 TgmMmeY-
00b, G9dbmemaogdols s Labffagerm Mglm®Lgdol
259myqgbgdom;

LEGHBIOGHO 4. 3OMmBgbowo bEwIbEOL/dbdYg-
Baywol  domfg3zgdol Fgg3eligds — 3MMAMToLs o
Lfogegdol 99990l dglsdsdolo Fggoligdols 0bl®-
69996@ ool FgMbg3s, 39dabs/ss3EGH0Mgds s godm-
4969095 36HmB9bowo LGwgbEoL/aLagbgwol dggs-
Lgdol d9qago0L SBsobBo, LsFoMmMIdOLSGOM ©93-
3938060l dofjmgds o000 060300 MMO  bs-
F0oHMgd9d0L Asmz5wolfjobgdoo;

ISSN 1512-0996
www.shromebi.gtu.ge

LEHObOMGHO 5. g03MMHO S 9B39JGH0b0 LsTwmdom
MOD0IONMIJIOL  Bodmyswodgds — 3OHMBgLoven

LEHIDEH6/ALTY6g DB, 3MEgagdmb s Lbgs
5063 9MqLYdE dbsMIO06 M9BsTIOMIMdOMO,
L5dd0sbo, 90031 s gx8gdE0bo YHPDOGHNMBOL
HomTomm3s;

UEHoboMGH0 6. LO3MMIM 3OMRIBOME dsb30ms-
6905Dg9 BOHMB3s — 3BMmxgLool dodstrm ffoygbgdmeo
dmombmgzbgdols s Bo3MmsMmo Logddosbmdol sbsgro-
Bob  bagmdzgedy  fig3od  3GmggLoYw  sbg0-
05MdsBY BOWbgo.

B90mombodbme  LEHobsM@GHIOl MsbEsdmmwo
593L aHNLBHIOIO0, BHIMIGEDsRD M5dgbody 3md-
3b96E0 Imombmal 3H:MBILOMEO RoBsmEgdol Jols-
fogrgdeol 33393 gbogdL 0s6s3gOm3y Ggdbm-
WMP0YHo 35630000MH9d0L JoToH M gdom. gugbos:
300390 bGHobsMEGHol 1.2 s 1.5 3md3mbyb@o;
99069 BEBPIOEOL 2.2 3m83mbybE0; dglody Ldsb-
OGO 3.2 3m33mbyb@o.

©OLEEIMO00 IO JHm 3OHMIWYINEG bd300m-

bs 3OMmBLoME  gobsmwgdsdo LHmOgo G9dbm-
@My0900L  250mygbgds L. Fobfogegdgwro bdo-
0 80393905 Lffogzengdol 339 gd¥YM 99oMm@IOL, Mo
239@0olbIMOL  LEHBPIOGHME  WgdiEosl. ™bsdg-
6mgg LHogwgdol dgmmEgdo 30 0m35¢oLobgdl
0930 RMMM F0EYMIJGOL, OHMYMOGOOEss Toys-
WOMS:

1. Flipped Classroom — 50b0dbwemo doamds
0m35¢0obffobgdl  mgmMone  Lffogargdsl  Lsbendo,
LEAHMOIBAL 39099395 MJMOOEIO Tobos, IMIgEn-
Log Loberdo b gogbml, bmem swodm®mosdo

309500 bgds 36MdB03weo gEembgmds, Mo

Ly-ols IHMIGdO — Works of GTU
Ne3 (541), 2026

241


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

Lemgoseor@o d9gbogMndgdo — Social Sciences

9@ bl A9630m5MdL LG IBEHL 3Mb3Mg-
AN 3OHMYM595DY.

2. Gamification — 3903033035300 560l doyMTs bo-
53 009590b geg8963gd0s Bo®mvyeo. 30630 9¢ M
099353035806 53530060900 TobiffogErgdgends dg-
00gds  IgumogsBmlL  LEHMEIBEL  ®ssdgdo, Lo-
dmEmmE 3o 3oL 9boFgds Jmgdo, mbggdo s 5.0.
9B ®930Lm935@ dmJdggdl LEBHWIbEGHOL dmE0g3s-
300b 5850gdsBY s 0f393L 39 0bFGHIMILL LfFogzwrols
908560. 05050b 99099 J0Mgde Jmergdl dgwd-
@05 M59qb08g LabaMAgdm Gglisdegdanmds dgo-
9Bl Logams-1fogergdol 3mglido, dogseoma:

89200©30 FIwgdo — GHOEOEONWo FgBo-
1gdol LobGHgdol 0sbsbds Jmwgdo Mmgzgds 0d
30Bbom, MM Lobfogerm 3mOLOL LHsgzwgdol dnY-
3900L 100% ogml 800935000, 3900053035300L gom-
Q00 30 FYLIBO FOMZPYOS 3MB3OIAYo Bggyob
2396989, 56 gl 5Ol 2560530005Mgdgo Jgxslinds.

dmgdboero d0Bbbgdo: biymIbBHL 9dwrg3s JMwgdol
©530M3900L 3M35wo FglodErgdemds, bogrm dob-
230909l 8gderos 3®bol oby LEGUIGHYOEOOY-
05, M0 b 96 MM3mb 0dgbo Jmws, Medwgbog
LmEL, 96 FgolrmEmb 2503390 MomEabmdol

535¢0905 LaliwyMH39e0 J1egdol Bolswgds.
LEHNIBAOL ®BJ3960: bAHYIEIEAL Bgrderos Jo-
@900l OMZIBs OIBWIFLONO 5JHOzMBIBDY B~
3MLoGIdom, M58g603g GHguBHOL F93bgdom b 3me-
Lolmgol dqLsdsdolo 693d0LdogMmo bbgs sg@03mdoo.
3. Blended Learning (dgbgmeo Ufagergds) —
50b0dbMmo GHodol Lfogangds d9@¢-bs3wgdow ©sd3-
300000005 356 g LoasbTsbsmrgdwm Log-
®3900. 9900MEO  0mM35¢oLHobgdL  MHmaMmME  ©IL-

b3¢m-ob 3Gm3gdo — Works of GTU
Ne3 (541), 2026

242

g0 Mgg0ddo, oly mbEwsobgm®mds@om ULfsg-
@goSL.
4. E-learning - gwgdBo®mbawo  Lfsgangds,

6mdgaeog MIgGLo bmemEogwrogds Moodle 3gns-
GBMOHIL  LEFMOEgdom. 50B0dbMWo 3EWHGHBMEODs
2001 §geob  Ggoddbs o  o8moygbgds  Lfogws-
LGo30gdobm3ol, sboeo  FglodEgdermdgdols s
339¢05303530900L 89dgboliogols.

999 GHOMbMds Logergdsd sboeno Lsbg dglidobos
396500900l LobEgdsl. bfogwrgdol d3MmiEglio Aob.:

® 3935 dmgdboo s bgwrdolsfgzmdo;

® 53295 gds dobigs 3gMbimbogobgdwo bolfsg-
©@® 59Mm300¢9d0L FowYdL;

® bgo 39y 0obsddMMIMdIL — LEBIbAEHL
593l IgbodergdEmds, MOPOIOHNMOIL  bsEHM-
@Wgdmsb s oLz gdwgdmsb dmgwo bmerom-
9B, M53 JOBoL 3500 MYdE LolHogurm go6gdm,
OMIgoi 53005MJOL Job bLeEosErmE «bsGgdL.

30650056 3ogOHMwo 3nd393H963E0s gobsmegdsdo
&936m@Mmy0900L 063 gaMo3oolm3zol MHgagzs6Eweo
5 253w9b0sbos (Hatlevik, 2017), Godgb0dq 33e0g30
13m319L0MGOMEos 00 Bod@MmYdol 0©IbEox0E0-
69dsDg, MMIwgdog ol  2ob300m5MmPIL  Mymdl
bal. oo ImGol, dquhogerowos dsbfogergdergdols
Podlbmeo s 3060360 obsliosmgdegdo (35y.,
31530, bgbo, sM30EIBTIEIOYOO, BxbgEYEIdO)
@5 HgbgdMYgdLMb  935300MgdMo  God-
AMM900 (059, Logobdsbsmgderm @shglgdregdol
39d603mM0  0bxz®ILEHMMIEHMEOHOL
bgdobsfzmdmds). mobsdgdmgy 3OHmaglomwo

39630056900,

159960565 gdEMm  EIHILYdIMgdgdo (3MeErgxgdO)
50 FMM3005 yzgas byFoMHm MbOLom, dglodsdo-

ISSN 1512-0996

www.shromebi.gtu.ge


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

Lemgoseor@o d9gbogMndgdo — Social Sciences

Lo, 3MMmBgboveo  436s0mwgdol  Joliffszagdgunls
65009 §obopmds 59 90ToMmMgdom 56 5Jgl. dob-

§930g09ms 00O 3OHMBEGds Bgdbmermaosls-
056 MO®OgOHmMMd, LmOgo s80GH™I, LoFoMms
003500 9L La3HMIBH™ F0bssYds s 3MMYJEoL

365830 3OHMBIL0ME0 FobsmEgdol Jobifogergd-
900 GMY60bawbIY6 308OHI0 J0BsMNYGOO.
&M9bobyol BoBsbo 04bgds godmwdmdsml dsbfogwrg-
09l ob ¥b5MYdO, Mo Toby ogbToeGds 3:330YBH M-
056, 06390693056 ©5 BMPo©O© FOBOHVI 3Eod)-
3OIJIMND 89dstmd580, 3083099 IO MbsMJOM6
JOMNIO YMMOPGds Mbs godsbgow@gl Labfagarm
30m39L80  Ggdbmemyogdol 0b@gamagool dodsm-
OYLIOOD. 53MJNZ) ERILEEINOOO 153ToME o7
&pnmos Al (bgewmgbay®o 0bEgwgd®o) dodse-
009900l 3m©bs gb o™ 0dbgds FbmErmE ,,0bLE-
6M396¢)900L“ 3mbs, gl 046905 ghmyzsm0 TgMEyds
39053M3030L, gmozol s 3ModEHozol. bgwmabmemo
06(gadHob  ©bMa3s  Bobfaggdgerl  d93Ma©
3909930V Largdaom 3OMELol ©RYRIZL ©s
23500MsL. 58 153995 gd0m FgLodEGdIE0S I0YIY-

@OoGIHGOS

3l 900l 9dsBH03s, b39E30B0ZMOO HYB¥MO3YdO,

©059M9bE0MgdMMO 3558500, 3M9BIBGE0gd0
o bbgo.

©5l33bs

®565990MHM39 LMBomTo EOOMOPOY MBOM
99¢>© 8603369m3560 bgds 30gOMWo 300393 96-
(309%0. 00mMmgeds B39630685 ggbo Mbs smfgml
50 ©0bgdsL, 29bl3MYd0m 30 LodsbTsbsmemadem
1gdGHmOTs.

MMM 3 BEAG0500 5006086, 3MMmagglormo yo-
Bo0@gdol  FobfogangdEol  dm3BoYds/Qd@odbs-
90> 360dzbyrrm3zabylbos  wgzsbEgwo 3OmyY-
LOWO PobomErgdol LolEgdsdo. gb 360d3zbgwmzbo
39mHgmdl byl boMolbosbo  gs6500gdol  0b-
30056M9d50.

3OBOME0 MBsMYd0, HMIWGILsE Dobfogzargdgero
d90dgbl, dobgdl dob  FglodeErgdeEmdsl  dggdbsls
5659900MHM3z9 LoLHogwm goMmgdm, AsbgL YRO®
dmdbowo s 3mb3mM9bEHMBsm0sbo msbsdgtmgy
LogobdsbomergdEm dobsMHbY.

1. Minister of Education, Science and Youth of Georgia. (2026). Professional standard for vocational education

teachers (Standard No. 31/N). Thbilisi: Minister of Education, Science and Youth of Georgia.

2. Landers, R. N., & Landers, A. K. (2015). An empirical test of the theory of gamified learning: The effect of

leaderboards on time-on-task and academic performance. Simulation & Gaming, 45(6), 769-785.

https://doi.org/10.1177/1046878114563662

3. Kimi, P. (2026, January 7). What is blended learning? Models, implementation, and the fiture of education.

4. Cortés, M. (2024, November 19). What is e-learning and how Is it reshaping education?

5. Alberto, A. P. C., Chiara, A., & Martina, R. (2022). How digitalised are vocational teachers? Assessing digital

competence in vocational education and looking at its underlying factors.

ISSN 1512-0996
www.shromebi.gtu.ge

Ly-ols IHMIGdO — Works of GTU
Ne3 (541), 2026

243


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

Lemgoseor@o d9gbogMndgdo — Social Sciences

UDC 377.8
SCOPUS CODE 3304
https://doi.org/10.36073/1512-0996-2026-3-239-244

The Digital Skills Gap Among Vocational Education Teachers

Tea Chkhikvadze Georgian Technical University, Faculty of Business Technologies, Doctoral Student,
Georgia

E-mail: teatea093@gmail.com

Reviewers:

T. Revazishvili, Georgian Technical University, Faculty of Business Technologies, Department of Public
Manegment and Electronic business, Visiting Professor

E-mail: t.revazishvili@gtu.ge

T. Menabde, Georgian Technical University, Faculty of Informatics and Control Systems, Professor

E-mail: t.menabde@gtu.ge

Abstract. Vocational education plays a crucial role in economic development and workforce preparation.
Consequently, both government institutions and other stakeholders should contribute to the advancement of this
sector. Currently, the vocational education system in Georgia faces several challenges, one of which is the insufficient
level of digital competence among vocational teachers. This issue can be examined from two main perspectives:
1)vocational teachers’ ability to integrate modern teaching methods and digital technologies into the learning
process, and 2) their capacity to effectively manage administrative and bureaucratic tasks through digital tools.

Students frequently express a preference for more innovative and technology-enhanced instructional approaches,
as these methods tend to increase engagement and motivation. Teachers’ Digital Competence (TDC) is considered a
key prerequisite for the effective integration of technology into educational practice and is influenced by both
individual and contextual factors. Despite its growing importance, research on digital competence within the field
of vocational education remains relatively limited.

In recent years, digitalization has become a central focus of educational policy worldwide. This trend is
particularly evident in the Vocational Education and Training (VET) sector, which has traditionally served the dual
purpose of supporting economic development and educational advancement. The increasing emphasis on the digital
economy has further strengthened policy interest in education, especially vocational education, as a critical

mechanism for developing the skills required in contemporary labor markets.
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olbg 0003M5300lL  To3Mmg3mbmdozmdo  9539J3 900,
3963 gOIPYwo  2d3gbdho  J9PWIds  FHEws©o
3bo3bogdol HmEwby. 33¢935 99OHbmds IMF-ob,
OECD-ol, IOM-ob, EUAA-bL s ULsgs@omggeoml
LESGHOLGHOZOL 9OMZbEo LodbobwmGmols Bmba3gdgdb.
Bodmmdo  sL3360L, GMI Toa®mszool 93mbmdozmHmo
953033900 530035 gbEHM0s: 9B THGOZ, BRSO
35360930 ©s ©s3IMHMBYdgE FogMbGHms 3mB3g-
39630900 LaboMAGOEMs §399b0LEMZ0L, Tgmeg dbGOZ
30, bodwdsm doerol 8993060900 s dmbobegmdol

Q309905 LAOYIGIOVYO B>Ij3939000.

15533560 boGYzgd0: LsdMBsm Aol BsBIGO;
3306900l go0bgds; 3306980l F0MHIMWSE0s ; 53vY-
@50 ABs360mgdo; IOMmIomo FoaMms30s; (0M3vY-

WMo JodMo30s.

dgbsgsero

1991 fagl LsdFmoms 3930060l ©sderols 999y,
930bmdogmMo Jombo Labgdfogmdo, Lsdmdowsdm
3Mmbx3od®Hgdo s LooMmody gobs  dolmdMmO30
990305300l JoMOMIO 35O 0BIGMMgd0. IMF-ol
(2025) 9mbs3gdgdol mobsbds, 1994 Herosb 2024
fsdg 39HomEdo  LogosMmzgurmEsb gdogMotg-
dMms  3MIMWwsgon®ds  Mogbgzds 1.3 dogrombl
005003, M53 dmbobegmdol 30 3Gm3963L F9owqbU.
qb 35B3969090 256Ls3MMJdE Loddodgl 0dgbl,
0¢) 3530035¢0bobgdm, MmI J3ggbol doerosbo
9mbobergmds 3.9 dorombl 8goqpqbl.

dogMs30s, Mog30Lo dMbgdom, 530035 bEHWGHO
dmggbos. gBmo dbMog, ol sl gL SYOWMBGOZ
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FOHMIOL 35BoML, 59300l 505F06MMO 3530390l
35603L 5 9BJoMmgdL FmbobErgmdol sdIMIIOL 36~
39LL. gmeg b3, §doa®mbEgdo FoMImImdol 439-
956530 3B36056 3603369 m356 530656l LoablMAdL,
bmem ©s3MV6gdwo ogMob@Hgdo sbow 3:m839¢9b-
3090 s PITMEFEOWGdL SH0sMOID. Hobsdwgdstmy
Bod6Omdo JoBbo olbobogl 3 MONOYHN3Jogd0-
609wo  36mEgLbgdol  3mA3wWwgdieo  sbserobol
§odmBgbsl, 39Mdm: (1) JogMozool obsdozol ob-
AMO0MEo 30dmboegs; (2) 0639w Io dogMo-
300l 30030l Ignoligds; (3) dOMIoL dsBsMbg
393960l 5bsgrobo; (4) 95360M93mbmdozmeo 9i39d-
&9d0b dgx30L9ds

doM0m50 bsfoewo

90M5300L 0653035 — oLEBHMGoYo 3MbEgJuGo
©> B9begbgogdo.

LodoMm390MEIL Qotg JogMoEos Lsd doM0mo©
935350 990dwgds s0yml. 3060390 g@s3o (1991-
2003) 3c0393L 3mbBHL0FMmS 93006303 MOO JMEog-
Lol 39MomEL, MMmEILbLg Y39wWwsby 0bGHgblommo
900365305 BoglLoMEIdMES. 98 3gHomEdo gdoyMe-
3oolb  doMHOMOIEO  F0FsOMWMWGds  OHLgmo  0ym.
Giguashvili et al. (2023) dowmomgdl, Gmd 1997-2023
fegddo OMLgmdo  FoolabEgdEr  JoMmMZIXm
Log®om Mobgo 240,000- sFsMmdgd©s, M3 J3994bol
delobergmdol 7 %-oo.

dgmeg 9Bo30 (2004-2017) bosbosomgds gdogma-
3BOOL 29MyMBOE0 JosdolsdsMmmgdom. OECD-ob
(2022)  9mbsgdgdom, 93Mm3szdotmol  J39ybgddo
JoGmz9wo 9d0aMm6EGHdoL 653500 1995 Farol 3,500

500590560056 2022 fewolomgol 33,000-0c0g 250Bs6M-
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Q9. 53 39M0MmEAd0 dmozsm Lsdobbg J3994bgdL Foerdm-
50039605 39035600, 0@, LdYMABYMO, gudsbgmo
o LoggMabygmo. IMF (2025) sbggg boBL lgsdl, Hma
00 653500900l @osbarmgdom 60 % obagwgo 93-
3580 o0MES  J0MOMSPSE, LodlbobwGol dm-
dogdolb dobboo.

90y 930 (2017-wgdg) 2017 ol g36rcm-
3930060056  30DsE0dgM0bsEool  Fgmsbbdgdom
oblibgdos. gb 890sbbdgds 3603369 mgbo s530¢gdL
9RMH0 JogMs3ool aBgob.

9003656305 L3001~ IMYMIBOEO 3BIMGBOEIO

UN DESA-U (2020) 9mbsizgdgdom, 2020 §gaob
LodoMmmM39wmEsb  gdoa®omgdyen 861,077  306L
dmol  g9bgrmeo 898500996 mds  momgdol
23905650MGdME0 0gm: gdoa®msbGms 50.2 % - Joero,
bom 49.8 - % 3sgo. ETF (2021) boBblL mligsdl, Gmd
39390 bsdoBbY J39ybgdol gdmbgzgzsdo, 4obls-
3M0MHJO00 0G0l S LsdgMIbgmTo, Qo0mbodm-
@05 9dogMsEool 39dobobsgool BHgbwgbios: Jotom-
390 9doaMsb@gdol oo bsfforo Lomysbm dmg-
@obs s bsbsBdnwms dmdlsbmMagdol bgd@Em®do
5oL LGOI,  SLO3MOMO30  LEHMYMIEHMEOOL
dbm0g, 9dogMbBHms yzgwabg dswowo oo 20-64
ol sbs3m0Mm03 X3MRL 0939336905 — 2020 Herol
dmbs399900m, gl 56O 58.4 %, beagom 65+ SLo3MdGOZ0
X350 — 20.2 %, 6oz 9doa®mabdHms 8gpsmdoo
05050 SLo3MdMOg 890500996 MdsBY  Formomgdl
(UN DESA, 2020).

239MAM5x300  2565fogdol MmzsElsbOOLom,
ETF (2021) s@sb@«tgdl, Ged Johmggaro 9dogdsb-
Ag%0L 80.2 3Mmigb@o 930m3sdo 3bmgmMdL, 14.8
36m396G0 — 5H0530 (J0MH0MIE, HMLIMO), be-
@™ 4.9 3039630 — BOH@OoWwmgom 539603580. Hm3 10
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Lsdobby J399bgddo WoEIOHMBdL Mmoo (449,973
500530560), Msbdg 9mbggl Ladgmdbgomo (85,065),
36006y (65,475), 5BgMdsoxsbo (48,815) o 399
(39,422). IMF (2025) @96056@53L, Gmd 2022 Fewool
9909y MMgmdo abmgMgd Jodmzgwms Gosbgzo
9339065 99930605 BHbgm-3¢5060L mdols godm.
0003M5300L J0doMNMgds3 (33eoos: ETF (2021)
sbobgangdls, Gmd 2020 ool dmIstmgmodom, Lo-
Jodmzggmmdo  MEbmga  9dogMsbGHms  doMomso
Hom3MBMdoL 439969gd0s Brmbgmo (37,267), bLemdbgmo
(12,789) s m30s0bs (12,203).

39650 qd0L mbol dbMog, ETF (2021) s IMF
(2025) goobs s 08539 L3360 F0E0B: Jotron-
3900  9doa®sb@gdo, Lbgs 9dogMsgool J399bgdol
AL s3Lo, LEdMsEMBY FoMso AsbsMgdol mbom
boloomMmYd0sb Jos ImbobErgmdslimsb dgsmgdoom
(OECD & CRRC-Georgia, 2017; ETF & BCG, 2013).

2020/2021 §gewl  OECD  d3gybgddo

JoOmgzggeo
900a6MsbBHgdol 31

%-b  Fomgbo  obomargds
3gmbos, 30 %-U — Esdsero, bmwm 39 %-bL —
Lsdmoem. bogoMmzqgemlb dos FOMIoL dBIMDY
50539 39Momdo 40 %-b Mdseergbo gobsoengds
3Jmbos, @odogn dobsmgdemms fowo 4.5 %-os.
ETF (2021) g5b6bs3goMgdom bosbl  «ligsdl, ™A
0003056 FG™Ms 8gsmadom oty bosffowo, gl gbgds
396500 gd0Ls s 3330l JoBbom fFoliryengdl, ob-
A9I@IIHYOIXNOHO 3530350l 2o0bgdsl Ho®dmao-
2396L  4399bobomgzgol.  Johmgzggwo  LEWYbEHIOOL
doMomoo  LsdoBby J399bgdos: agMdsbos (1,955),
365065 (1,851), bmdbgoo (1,045), ovdgoro (758) o
589 (579) (ETF, 2021; UNESCO, 2019).

Eurostat-ols 306390 306500MmMdOL 6gds@m37d0L
dmbs399900 (2010-2023) 53¢9bL 36033690 Mm356 49bl-
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b3539090L  930MBGHMs  3MMmBowgddo  Lsdobby
J3996900L dobgzom. IMF (2025) gobdo@@Hogl: 3m-
@mbym0 d0MH0Moo© 30-44 {ierol 3595353908 00gd-
5 Im3935000560 bsdwmdom Bobbom, LodgMdbgmo —
45-64 {jerob Joengdl 4Mdgegs0560 3dsbodedveo
309000, bonwm 39035605 0-29 ool sbowgsHe-
©J0L, JoMOMosE, ULsbfagwm dobbgdom. CGD
(2021) 5@3LEGH*IMHGOL, HMA 9.§. VO IZOX0GOE0YOHO
30Mmxg9gbogdolb — 899mgdergdo, bsddgbgderm dv-
3900, Lo@z0OH®MML IdRMEgdo — J0doMm IOMIOMO
30gMo300L  Bogsoi 0b@GHBbLoWGmOs, goblszmmdy-
000, 3mEmbgyool  dodstoMmgdom.  2015-2017
Pangdol IOM-ob Lodowm@g 3MmyMsdsdo (Georgia-
Poland-Estonia) 1,200 3m@gbgom®o  3sbos@o
2399003300qL,  Loosbsg 409  ©sMgaoLEHMmOMmS,
boeoem 19 9m3s M5O ©abadds. gb 330639690,
O™ MBOGOSWMO (30603OMEO  3MMYMF7d0L
DOIIN0 BIODM 9OFMOTSHO JoaMo300L bo3o-
©g00L6 33wsg 8339mGMoE  goblbbgsgwgds (CGD,
2021). 53 ©0x8gMgbE0s300L dsmzsolfjobgds 360d3-
Bgerm39605 3mwo@ o030l bfmemo obsobolismgob.

GOM3sOmo  Jogkogods —  Logs®mzgguoml

399m393900.
3OO3NsGMEo dogmsgos (Circular Migration)

5oL F0aMmo300L 0O BMMTs, MHMEILSE 50530560
©OHMGOom, 39BTGMMHYOIEMBOMS S YRS IMS©
2390099A0 IS FoMTmMmImdoL J399sbsls s J0dwgd
93999658 BM0obl. 56v9, gb 56 M0l gHMNKIMIO o
L59msTMm 2ooLIbEYds, gb 5Ol 3MMEgLo, MHMEY-
Loz 003M56EH0 ool LobEZsMYSMgm Lsdwdsmo 6
bobffogargdero© s 999gy 33wo3 dMBEYds Lod-
dmd™do, 53 303WMs© IgMMHOIds.
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UNECE-0 8908vdsgs 3mb30g@neo LEs@ob@o-
399600 3003JM0w9Igd0 306N MEo J0gMoEo0l
396LLEBOZMsE. omo Joymdom, JogaMsb@o omg-
WGOS ,GOMINWIOHY©*, M) ol 530594MmBOEgdL
3990099 3060HMdOL:

¢ 5J3L LOIMHPSTMOOLM P3P0l (folig-

W 5 OMMBYds) F060dMI MmMo 303wo.

¢ LsBO39MPMG0  29BHMJPMWo O™ 5OOL

©OHMYPdoMo (MMM Fabo, Msdwgbody mgo-

56 1-2 Hersdog).

e JopaMs3ool dobBsbo Mol 39bmbogHo g3mbm-

9037960 L5gdd0obMds (LodTom).
BOOINWMwo  BogMozos, LmGMo  dsGm3zol
d9d0bgnz980, 9mdaqd0sb0s GMAMEOE FoMdmIMmdOUL,
oy  ©36086mwgdol  J39ybgdolomzol s ™35
9096963 9d0Lm30L — 9.§. ,Lsogo IMgdoL“ (Triple-
Win) gggd@o. Stilb & Dzhvarsheishvili (2023) bs®l
35996, OHMI F0MIMWIOMEO BogMOEo0l BOMY-
@030 Loobdobomgdem JogMszos goblozmmmg-
00 3960L39dBH0M0s, 306506  SHoEWBMYdO,
X960 LHogerols s sboddgdols doBboom Lbgs J39y-
69090 30056, 899y LodIMdEMTo dbIOOb
»®300900L  Bmgyqgdol*  (brain gain) gxgdGHoo.
Giguashvili et al. (2023) g59mgmgl 3560250 Fo(0E0
BOOINWBHwo  IOMmIomno  Joa®mszool  doMHomo©
LoM9d9wb: 356Mmbm doga®mazool d9030Mgds; dMmdo-
00 0030563Hg00L MBgdOOL (339; ¥99Tg3MMdOL
360HmdEqdol dgMdogdy; Bs©o  ybogborgdols
BOES ©o LOPIMOBdOL TgdE0Mgds; LoBOZSMYRMID
3999600 3mEbol, As9m3owgdols s MbaMgdol

159dMBEMTo QoIMEbs. 91939, gb Imgero bgwls
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PygmdL Lsdghatdgm Logddoobmdoby s sbowro Ggd-
Brrema0900L 296300569dL.

LodoMmmM39ewml Labgedfonm 3mEo®ozs 3oM3v)-
@sOHMwo  Joacsgool  Lygdmdo  msbsmsbmdom
4oe0d©Jdmo. Giguashvili et al. (2023) dobgogom,
2015 gl dowgdvyero 356mbo ,,d0mdomo dogMogool
Fglobgd“ mmIbGoz0 by dg3mrmgdgdol LobEgdol
15933390 49bs. 2020 Ferob 1 056350006 8904dbs
©5bddgdol  bgardgfymdol Lobgdfoxm Looggb@m
(SEPA), 6©mIgwoi bgewl ¢fiymdl olisgddgdsl Gm-
AMOE 5P0MIM0Z dsDBsODBY, 0lg MOGIBOGOZ0 bger-
39360993900L 5356 gdT0 — LEBOZIOYIMGM. 5TSL-
006539, 2021-2030 {ergdol oa®mozool LEHMGIR0s
mmb doMH0ms© 3M0MOHOGHIEBL 0035olfjobgdl: wmg-
395OO  0Mo300L  bgedgfymds; ©sddMHWbgdgw
00056@ Mo Mx0obGHIaMo(309; JoMmMo ©osL3MGOL
Bomgzs d399bol  g9b63005690580; (30MHIMEsOHWIO
30305300 bdgdgdol Qox35MMNMIds.

93999650 2023 ol dmermbomgol mmbo me-
dbcmogzo oMo JogMeEgool  9gmobbdgds
5M: LORMIBYJP6 (2013), dyerysmgm™sb (2019),
396035605L096 (2020) s oLESgE b (2020). Stiilb &
Dzhvarsheishvili (2023) bs®l «bgsdl, G 396dsbos,
Global Skill Partnerships-ol (2e0mds@w6o 335¢0%0-
39600 35O EHBOMOHMBS) 30b63983E00L A50mygbgdom,
JoOmz9  0gMab@Hgdl LsddmdErmBogg s3dbogdL,
bowe 99900y  93O™30L  Y39@wady  ©IBOEOGYO
©oM90L, Legol Jgumbgmdsls s wmaoliEogsl
Lsdmdoc 5QFOWdom M BOHMB3gmymul. IMF (2025)
31939, SbabYEGdL 3MEOYOL FSBMEFEOEIGD, BHMYMO G
9mgeb: §399obs Latgermzszom acMsb@Egdl, bodwdom
5000 gd0olL 3m3bol LyMH3oLYRL, LogsLabom Tgmo-
390090Ls @5 BEIMGH3900L  LwdlooMmYdIL Losgs-
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DmdL LIIMIWMTo Es3OMMBEJdgE B3gEOIWOLEHIO.

2016-2020 fargddo IOM-ob <<Bgdsgmazamdooo
©odMMbgdoLy s Mgob@gatsgool>> (AVRR) 36Hmy-
Msdol  gstywgddo, 11,000 doa®sb@GHo @sdGMbos
Logdo®39emdo, doMHOMIEIE, J3Mm30sb, bmenm
3,400 50053056L do9fios M90bEHIRMOE00L abdatnds
(SCMI, 2021). IMF (2025) s060d6ogl, 603 qb 3HMy-

59900 25L5835MMMYOIE05 S F500 JBIJEH0BMdOL

6939w OY0o 9535590 LobMz9e0s.

393965 3Gl doBsMBY

990305300l 439esDg MdMsm 453cgbs IHMIol
d5BoMBY LodMdom dools MomEgbmdMogo d9dzomy-
B0 58mobs@gds. IMF (2025) 8mbsiggdgdoo 2014-
2023 §iergddo bogotmggermdo bodwydom sbszol (15-64)
lobergmds 5 36:m396@00 9583060, J0M0MS©,
23969 doaMs300L 89990. gl 3H9bwgbios doBbglo-
LomgzoL bLoMmemggde© 0digszs. EU Business Climate
Survey (2024) 5656080l dobgz0m, godmzombyuye
d0BbYLLB0gIBH S MO FGLEdYO SHO 3OrMYJBHIOLS
Q5 BOE05EgdoL A5bLBIL 9gMHoads LsdmTsm dserol
653058mdob godm. gl Iob39b9dgw0 F0m00dL, md
9003653305 9339 BoJHMIMOZ dMOYMI© 0J3d 93™-
B30 3M6H0 BOoLsm30U.

2496L53MMMGB0m  FOMIWYINOH0S  SbogsbM©s
3900M7d0L 2o00069ds. Stiilb & Dzhvarsheishvili (2023)
abobgagdl, ™A 2022 Howl 15-29 Herol sbs3mdGmog0
X39BO drm byomo ool gobdsgermdsdo 10 %-oom
390306005, 9bograsBMEs B3gE0swolEms gdogMo-
300 d0MH0MOEO IMEH0305, Fo01039 G9x3oLgd0m, v3vy-
d9360mds (15-19 femob xamado 47.4 %, 20-24 Herols
X37%3d0 37.3 %), Lomsbom JoMoghmwo 39ML3gd-
G03900L 653gdmds s MBSO BTl d5b-
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6oL 3BsOEO bgardolsfjzmdmds. Stiilb & Dzhvarshei-

shvili AHmd

(2023) 3309350 SLY3g BoFMage0by,
Joemggmo  bLEAHMIBGJOOLs s FMOLESINSZMY-
dms 76 3GmEg6G0  98dMmdL, MM Ls3dsMmoLI©
90D dMbo 56 50056 bogOMsTMmGHOLbM B MIoL
05BM0LYMZ0L, JOMHOMOIS, “3EbMm 9bgdol Fm©boLs
Q5 3M593H039w0o 9656 gd0L 5530gdMdOL A5TM.
301905350 3300900l 2500bydOL* (brain drain)
dodgdoly, IMF (2025) dobgogzom, gb  196mdgbo
Lodo@mnggemdo 99@aMgdom  bmdoghos. dgbmdge
9399690msb  Jgomgdom, 9B0aMO0MmdWWwo  JsHm39-
@330l 253 gbs 5Q80560M 3530 BY MBG™ Ly~
309, 306500006 930aM9BE M JoMOMIEO Baofjoeol yo-
Bomngds sdsw0s, 300069 J399sbsdo sMhgbowmo
dealiobergmdols. OECD-ob (2022) 56sgrobo ssbdv-
690L, GmI 2015-2016 {iergdmsb dgsmgdom, 2020-
2021 §geols OECD 439469900 9bmgMgdo Jodonggero
9006563900l 5090 gobsmegdols Howro 38 %-wsb
31 %-00g 9903065, bmm 5ER0CMdM0Z BBy
05050 496500980l 3OM3MM305 40 %-bg MBo.
0dgoe, EUAA (2022) 5639600380, bsbl oligsdls,
O™ godmzombyer gdudgm@ms gx8oLgdom, dmeEm
§gd80 3350053030990 L3gE0swolEJdOL — gobls-
3MoMgd0m, LsdsMWOL, FgEool s FOBROYIO
93mbmdozol LyygO™mdo — gdoaMoEosd Bmodsd)s,
939996580 Lodmgsamodm LoghHEol 8930(Mmgdolosb

0535380690990 3ME0GH03MNM0 BoJGHMOYOOL 2o0Mm.
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9L 396630 3oblid 3OO YMMo®Idom mb-
@5 Imbo@mMobygdmagl.

293w9bs 930mbmBo3sby

IMF (2025) bsbl «lgodl, Hmd 2012 fFerosb
©©J9Y, 9dogaMmoMgdMEms LsdmowmE mMo dgbo-
9o d6MHMbgds LodoMmggewrmdo. gl 3MM3MME30s
9399bolomzol  5s3056M0  3s30@swol  860dzbg-
wmgsbo godms. 2022-2023 Fangddo 4obLogzmmeg-
oo bo@wysgos 89ogdbs: Mmlgm-w930Ms0b60l mdol
39992 Lods®mggarmdo Bsdmgzgoqs 150,000-bg dgéo
500530560 §garofjodo, doM0MsEI, Hrmligmol dmds-
W5d9900 s 9bozMo JoMm3zgwgdo, MmMIWGdO3
Hbgnbs vy 930Ms0bsdo 3bBMgOHMdLI6 (IMF, 2025;
German Economic Team, 2023). gl bs3s0 95U3# 5000
296bbg039dM©s IdMMBIdOL B3gMEgdmoz30 Fgb-
©9b300Lg0b. IMF (2025) 50 Gow@slbs ©o 93mbm-
903996 BOEIL JmMol 35300ML sLEMGgdl: 2022
Db Lagdo®amnggermdo 10.9 %-0sbo, 2021 gl 30 10.5
%-0560 BOH©s IRO0JLOMS. 3930060 30MIS0MOS
— Bodmlimeo 5s3056g00L oo Boffoeo, asbls-
Joemgdom, IT L3ggoswob@gdo ©o dgfocmdggdo,
abogn 3m3356090L Jabos s bgzoLgdol Lgd@m®do
bo®x 9309, M3 JoOM39w0 ©sdJoMo390¢gdoL, dma-
Dmgdgdols s Lobgadfogm dowxgdol dgdm-
193¢ gdL 30MH 30O BOHEOWS.
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2018 88,152 98,935 -10,783 1.58 17.60 8.97% 19.2%
2019 96,864 105,107 -8,243 1.73 17.47 9.90% 17.6%
2020 89,996 74,264 15,732 1.89 15.89 11.89% 18.5%
2021 74,008 99,974 -25,966 2.35 18.63 12.61% 20.6%
2022 179,785 124,968 54,817 4.37 24.61 17.75% 17.3%
2023 205,857 163,415 42,442 4.12 30.54 13.49% 16.4%
2024 192,423 181,712 10,711 3.42 32.80 10.42% 13.9%

fyotre: (GeoStat, 2026); (GeoStat, 2026); (NBG, 2026); (IMF, 2024)
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Abstract. The present paper examines labor migration in Georgia as a complex socio-economic phenomenon.
The analysis focuses on the following three main directions: the dynamics of migration from the Soviet Union's
collapse to the present day, broken down into three stages; the nature, mechanisms, international organizations and
state policy of circular labor migration; the impact of migration on the labor market, including brain drain and labor
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Abstract. The article examines the challenges of protecting cultural heritage during armed conflicts and
highlights the significance and capabilities of the National Guard in this process. It analyzes the risks of destruction
of cultural monuments, which pose a threat to national identity and historical memory. Such actions are often
considered cultural genocide and, in the context of international law, classified as war crimes.

Based on the conducted research, the study:

¢ Defines the role and place of the National Guard using the brainstorming method;

e Uses a comparative methodology and the hierarchy method to determine how the involvement of the
National Guard improves the quality of movable cultural heritage evacuation;

e Identifies the necessity of advance preparation of supporting resources and forces through interagency
coordination;

¢ Analyzes the impact of the National Guard's readiness on the quality of evacuation of movable cultural
heritage.

¢ Emphasizes the relevance of further research to determine the coefficient of resource sufficiency;

¢ Provides corresponding recommendations.

The study includes a block diagram of the research methodology algorithm.

Keywords: Algorithm; Cultural heritage; Evacuation; National identity; National Guard; Qualitative indicator;
Security; Supporting tasks.
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Submitting a journal manuscript
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e Attach an article in MS Word-compatible file format and PDF files of relevant documentation to the email;

e For large files use an archiver (ZIP, RAR) or send them by Google Drive.

Documentation required for article publication:

o Two reviews;
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¢ Invoice (not for GTU employees).

Pricing policy:
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(22.01.2010), publication fee for authors who are not employees or students of the Georgian Technical
University is 10 GEL per page. These authors must pay in advance and attach the payment receipt to a
mail when submitting a manuscript.
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The Guidelines to Form an Academic Article: Manuscripts should be prepared consistent with the following

guidelines.

The article
o should be written in accordance with the correct language and terminology. The author(s) and reviewers
are responsible for the content and quality of the article.
e  Must be presented in printed form on A4 format paper, no less
e 5 pages (areas - 2 cm, spacing - 1.5).

¢ must be executed in the form of a doc or docx file (MS Word) and recorded _ on any magnetic carrier;

Please, use:

e  Sylfaen font, size 12 (for Georgian text);

The article should include the following information:
¢ UDC - universal decimal classification code;
e International base SCOPUS classifier code;
¢ Information about the author (authors) in Georgian and English languages — full name and surname of all
authors, e-mail and contact phone number, name of the department, full name of the organization, place
of work, country, city, exact address, postal service index;
e About reviewers in Georgian and English languages — full names and surnames of reviewers, e-mail

address, scientific title, name of faculty or workplace.

The article should include:
e  Abstract in Georgian and English languages (100-150 words).
e Keywords, sorted alphabetically (in Georgian and English);
¢ Introduction;
e  Main part;
e Conclusion;
e Computer version of images or photos, made in any graphic format, resolution - not less than 150 dpi;

e Literature in English language, formatted according to APA style;
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