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About the Journal
"Intellect" is an international peer-reviewed and refereed periodical scientific journal.

It is referred to in the Georgian abstract journal of Techinform of Georgia.

The journal has a WEB page on the Internet: https://inteleqti.openjournals.ge/index.php/intelecti

"Intellect" journal has moved to the platform of Georgian scientific journals www.openjournals.ge.
The platform aims to place the Georgian scientific open-access journals in one space. The platform is based
on Open Journal Systems (OJS). The OJS system was created in 2001 as a system for publishing and
managing scientific journals and is the most widely used system for publishing scientific journals in the
world. The system is integrated with Google Scholar, which ensures the automatic indexing of articles in
Google Scholar.

The journal is delivered to almost all libraries of state higher education institutions and research
institutions of Georgia, the library of the Academy of Sciences of Georgia, the National Library,
Techinform, etc.

The work to be published must meet the following requirements:
e A scientific article can be written in Georgian, Russian, or English;
e The paper must be accompanied by a submission of a Doctor of Sciences of the relevant specialty,
about the feasibility of its publication;
o The work must be presented in Sylfaen font;

o Font size 10, spaced one;



Steps for creating an article:

1. The article begins with the title (font size - 12, bold).

2. Name and surname of the authors in full.

3. Each author's workplace (university, department), country and e-mail.

4. Abstract in the same language (font size - 9)
The abstract should include:

subject, theme, purpose of the work;

method or methodology of conducting work;
Work results;

scope of application of results;

Conclusions.

Keywords (font size - 9)

Article

The article (font size - 10) should be structured and should consist of the following parts: introduction,

body and conclusion.

7.

References (font size - 9).

After the used literature, the abstract in another language should be placed (if the article is Georgian in

English and if the article is in English in Georgian).

The used literature should be formatted according to the bibliographic standard, namely:

Author, A.A., Author, B.B., & Author, C.C. (2005). Title of article. Title of Journal, 10(2), 49-53.

For example:

1.

David Iverieli, George Kartveli. (2023). Logical-mathematical model for decision-making of
assessment of knowledge. International Periodicals Scientific Journal “Intelecti” No 3(75), pp. 234—
239 ISSN 1512-0333.

The volume of the paper should not exceed 4 printed A4 size pages, including the list of main
literature (no more than 8-10 titles) and referat;

The thesis must be submitted to us on a computer disk and printed in one copy on A4 size paper, it
is also possible to submit the thesis by e-mail to the following address: intellecti1997 @gmail.com
At the beginning of the first page of the paper, it should be mentioned which field of science it
belongs to.

For more information, please, contact us:

Guram Chachanidze - (+995) 599 578616; Tamar Chachanidze - (+995) 599 153070.
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Practical Implementation of the Theory of Set in the Mathematics Teaching Process: An Analysis of 60 Years
of Empirical Experience
Roland Bakuradze
Abstract

This paper examines the practical implementation of the "Set Theory" (Theory of Attitude/Set), formulated by Dmitry
Uznadze, the founder of the Georgian Psychological School, within the methodology of mathematics education. Drawing upon
the author’s 60-year tutoring practice, the article analyzes the impact of non-traditional pedagogical approaches on students'
academic performance and personal development. The study demonstrates how replacing systematic testing with an element of
surprise and integrating interdisciplinary activities (such as poetry) fosters a solid, positive cognitive set within the student's
psyche. The findings are substantiated by empirical case studies in which former low-achieving students attained significant

success in the fundamental sciences.

Keywords: Set Theory, Dmitry Uznadze, mathematics didactics, motivation, interdisciplinary learning.
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The Mysterious Handwriting of God Revealed in the Mountains: An Interdisciplinary Analysis of the
Architectural, Toponymic, and Cultural-Religious Parallels of Malkhista - Part I
Irma Kapanadze
Abstract

The paper explores the historical and cultural landscape of Malkhista, focusing on its architectural and toponymic
features, as well as the cultural and linguistic parallels between the Vainakh and Georgian traditions. It examines the burial
crypts and tower structures of Malkhista, petroglyphs, the historical way of life of the Malkh people, and the ethnographic and
historical evidence concerning them. Particular attention is given to the toponyms “Malkhista” and “Meshekh,” biblical and
religious motifs, and the symbolic connection between the Cave of Bethlehem and the ladder seen by Jacob in his dream. The
author’s discussion draws upon historical, ethnographic, linguistic, and religious sources and combines them through an

interpretative analysis.

Keywords: Meshi, Mesheikhi, Sela, Malkhista, Chechnya, Nokhchis, Malkhs, Vainakhs, Khevsureti,
architecture, toponymy, petroglyphs, Betlemi, cultural parallels.
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Raskolnikov’s “Idea” and Moral Crisis: Dmitri Uznadze’s Theory of Set in Fyodor Dostoevsky’s *Crime and
Punishment*
Roland Bakuradze
Abstract

This article aims to analyze the psychological profile and behavior of Rodion Raskolnikov, the protagonist of Fyodor
Dostoevsky’s novel Crime and Punishment, through the lens of Dmitry Uznadze’s Set Theory and the concept of the fixed set
(fixed attitude). The study examines the "idea" developed by Raskolnikov as a specific fixed set that distorted his subjective
reality and triggered a crisis of Uznadzean "objectification.” Particular attention is devoted to Raskolnikov's dreams and their
comparative analysis with Sigmund Freud's psychoanalytic theory of dreams. Furthermore, the article explores the psychological
dynamics of the relationship between Rodion and Sonya, wherein Sonya acts as a catalyst for breaking Raskolnikov's distorted

fixed set and facilitating his spiritual repentance.

Keywords: Rodion Raskolnikov, Dmitry Uznadze, Set Theory, fixed set, objectification, repentance, psychoanalysis,
Sonya Marmeladova.
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Catullus’s Love Poetry in Its Contemporary Intellectual Context

(Part I)
Nino Gvenetadze

Abstract
In the relatively small surviving corpus of his poetry, Catullus invokes Venus and Cupid, the deities of love,
approximately twenty times. While their names may sometimes serve merely as metonymies for love, desire, or sexual attraction,
the modern reader may ask: how are we to understand those instances where the deities are depicted in a more individualized
manner? For example, the “double-faced goddess” mentioned in Poem 68, or, even more significantly, the desperate plea
addressed to the gods at the end of Poem 76. To what extent do these poems imply the existence of personal deities who govern
human affairs? Or are the traditional names of the gods merely metaphorical expressions (*facons de parler) serving to convey
what we today call “emotions” or “desires”? In the present article, these issues are examined from two interconnected
perspectives. Catullus’s poetry is set within the intellectual context of his era, specifically against the backdrop of the works of
Cicero and Lucretius. Both, albeit through different approaches, view traditional depictions of divinity with skepticism, yet
simultaneously affirm the vitality and significance of the very beliefs they critique. Against this background, I examine two
mutually contradictory models of love and desire employed by Catullus: first, as a *foedus* (“pact” or “agreement”) entered into
by free choice, for which human beings bear full responsibility; and second, as a disease caused by divine intervention, against
which a mortal human has no recourse other than prayer. The latter, more traditional model, in my view, reflects enduring

forms of thinking about desire and other passions that both Epicureanism and Stoicism directly oppose.

Keywords: love, sexual desire, emotions, Catullus, Cicero, Lucretius, Venus, Amor.
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doMomso bsfjogro

96md3G03 Lo30mMbdMb ©s39300M9dO §30BMT0ZoOL 45dMYgbgds 0BMmYGDS. oM 5T0LY, JBsLMB,
390ANOLBMD s b0 MOMBLMD 35300690 FMOZ5¢0 goblibgsgzgdo Amxywom FgbwgbEos,
O0amO3 Hgbo, 3300035DMBL 3mb3MgEHME bE30MbYOL, MHMIgEms sbLbsg gbol 93mbmdozom dgodengds. qu
&9bgbogdo 990gaos (Grin 2013 :243-266):

o 30039 6000, 50dmbogmgo 93Mm™m30L  J3994bgdol, sbg3zy, WsTMM30YdGE0 JMHGdOL LogMHomm
393055309 Ts s 300E03MMTS MHLAOMIEHMOHO0DsE30sd (dgMHEobol 390l ©s3gdol dgdgy, 1989
§9wb) 359m0ofj305 IM035¢0 2oblbgsggdwo 0 bEH™BdOL (5EYPOWMIMOZ5®© O MYR0MBoEIMmE) bgwobems
QOLGHMMYOS,  O™MIWdo3 oo  bbol  4sbogwrmdsdo  ogm  gbMEo. gb  0©IbEH™dGdO
0539380609005 3mb3M9gEH 96gdmsb (1960 fgero - 9ol 93mbmdozol 300390 sSOLYOMDS);

e Jdgmégs, 99-20 Lomzmbol 9909, ©o0fym 0b6EIbLOMGmO BogMsEos. Lsob@gMgbms obog, M®a qb
396096309d0, B33 g LogsMIMYOMY, 53538060 JdYO 0gmb §3mbMT0 3N S 3ME0E0IZM® LEIGH™MLMSD.
3%3046H0dm, ob LM YMgO®m 9B ©935300MJdMW0s 335¢0BOE0ME 3MMBILOMBImsD. Fggys®, gu
A9bgbgogdo  ofjggzl  9bmdMogz0, gbozMGo s  FMNWEHMOWWO  IMSZRgMM3bgdol  BOEL,
296L539NMGOOm, MOHBBME HoombgdT0;

e JdgLsdg, olLgmo ULogMmMEBMEOLM 3003 YMH0 ©s 93mbmdozMMo  MmMmYBoBs30gd0L  Tgddbs,
MMM 930Mm3s3domo (EU), Gmdgerdog 96900L 96535000390 369059, 5939, 96mdMm0g30 3mbxgwod@ol
F9LodgdMdS bLb3solbgs X aBgdL GmGmOU;

e Jdgmomby, ermdoobszool 860dgbgermds s dobo Mmoo Mo, dsLdEHd0m LsgMmsdmMolim
3930MO0L  FMEmEMmdol  49BOmEILS O BHYKg3™mIMbozogools s FMABIMOMIOL  WOMYOMEgOOL
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39930690580. gb M0 0bEOZsGH™MMO 53300908 3MINB03s300L B39gMgdMO3 WoMgdMEgdsl Lbgswsbbgs
969000 dmdbToMgdger 5305690 MGl s30GHMT, 930 YdIos 9BMBMOZ30 FMWOGOIOL  SOLYGdMDS,
Mol 99939m00ms3 MILOLYdO LimMsw 0dbgds gobsffoergdmemo s sdol dowfgzs dgladwgdgeros 9bol
9306mdo30L dgdzgmdoom.

3659303500, 35360Mm9g3mbmI03MH0 MZ5LsBOHOLOm, 3930M0 3000b3s XIO 30093 35LvbYsY3999e0s.
05500mO, Modgbs dgmfiym bgwo, 6 Tgnfigm 09y 565, 5909-U MEOIMEEM FEHoGTdo Loghomm 96sd
03Mbm303Me 4933wl MHMPMMOEss Logmberol, dmdLabryMgdol s Fo®dmgdol gogEmMmgdol (Jogswomo,
3OH®I0L) 2533w 5 Fglodsdobo, b 0) 5Gs M 0sb0 FgamLsZ5¢0 g3MrM3slimsb FgEsMgdom, Lo
36535000 bbgsslbgs 9bss. 93Mm30lL gdmbgg3sd0, bogmbarols s 5056900l FMmdOEw™dOL bgwdgfiymdol
doBbom, 335000 3OHM (39O 0g6s Bowgdo. gl 3MMEIEYIOJO0 FMmO0EI3L LOGIMOGRM S 5MLSGHIMORM
0M30Megd900L  89930609dsL, 930Mm3sgzdomols (EU) dgddbsl, 930m3sgdomol dmdswsdgqdol dmdowwmdol
05306REGdL 53 BIOOGHMM0sDY ©d  gOmosbo  FomEHOL B0l ZoFOHMOOL  VOMIIMGdOL
d9b5830Mgdws© (Saraceni 2010 :211). go6qs 530LY, 5GGMEOToEr® Loxgrdz9ewbY, 93MM3s 0baw LG 9bsl
306035300l LogBom gbs (erobggs %3Ms635) d00hbg3lL. 580GH™MT, LoobEghgbms, Mo EMbyby AsBOEOL
0b6olMo gbs 93-:M30L d33-b (000056 Fos 3MMENMIBHL)? MomEgbmdMm030 3sbvbol (3mEbs 3oMEado®mo,
059653 Igbodergdgeos. m99dEs, gb 9O MMYmal 0baeolw®mo 9ol HMEl LygMMSTNGOOLM dsbgomsMgdols
2490¢009690580. §306MmT03MM0 30639096EbH0sbMOOL FoBOOLY S 23BN GdOL A9MIXMdJLGdsFo dolo
36033690 mdol 4500s, 063olvMo gbs, MmameE Fgb0, JdsEJOOL Bofjowos 08 G9gdbmemyngdby 3madol
OEm9b 053538009000, OMIWdoE, 990dwgds, Bsomgzswml bgwdgdfiymd 0bbEMmdgbdew, MHmIwomss
39L50gdgEos Lo dbTsbsmegdwm (33w0wgdgdol s Foblzwol asbbmemEogmgds. d9gas©, ob byl
PFYmdL 29960H™L 500LFErgMEol 256300060930l JoBbgdol (MDG - gl 5oL 8 Loghmsdm®obm dobsbo. 189
J3995650 doomem 2000 Hgwl, GHmd 2015 ferobmzgol 3esby@ol Mrsmodglo dmbsbrgmdol sbmamgdol mby
2399xMdLGdoym).  3maMEoby s 35MdoMol  (Kogut&Harbir 1988 :411-432) o 8gboGmbs o
3M03bMEOoL (Benito&Gripsrud 1992 :461-476) dobgzom, 3063000 wbm@o 0b39LG03E0gd0 byl
Mfymdl 3obsbbmMmo GgbrMLgdols s 39JbmewmaoMo 0bgm®mIsool bgwdobsfiamdmdsls dsldobdgmo
J394bobmzgol s sdom BOHEOL J39ybol 93mbmTogsl. 3 G030l 9JEH03Mdgd0 golbdmdl 3mb3hgEwwo
magbe  gbol  Fgufogesl,  MMIgol  99d39mdomog  vEbm  TboMggdmsb,  bBywolbRgdslsb s
9dbdsmgdgdmsb  3mBmbogzozos domE0g0s. Lbgs 9638msb dgatmgdom, 0bywobyMmo 33woeg BoMmm
2393039gwgdmo gbss domge dbmgwomdo (Coleman 2011 :15-23). dgbodsdolo, ©@oELEHWOES, OHMI
29630056900L dserolbdggzs LoBmogMmdMm @S $3509009MO bBHMYIEWIMHJOOL gobrymnqwo bsffowo begds s
0535390090905 063 oLwMH96M356 AobsmMgdsLMsb (Bruthiaux 2002 :65). 3Mog5¢0ds 33009350 ©5QILEVIMS
9L, 89800930 ©535330609899w0 BogdEgdol dobgzom: 30M3gw Hodo, IBMBENGO gbols, Mmyma Lfszergdol
9650 256bong00, dg0degds, o5wgdxmdgLml 2sbsmErgdol bodobbo (Benson 2004&Trudell 2009 :73-79);
09mMg3, bs®olbosh aobsmergdslis s 93mBMAogMEG BOHEIL TJnMOL OEIBOMO  JNMYIMs30sd; Tglady,
060obMo gbol 3mbols s 93mbmIozol BOHEIL FmGOL JmeMgwsgoss (Grin 2001 :17-44).

B536mdol 59 bsfjoando Bzgho BoBsbos 0bywolim®o gbols s Golio gsgangbols dglfagers 93mbmdozmem
39630000Mgd5%g  LodgEboghm  oGEHIMsGWOOL dobg3om s IMoEsgL MG  MMOYM0IW3ISFFOMYdVIE
Bofols. 3o0Mm39wo bsfowo g3m3mlo®gdmmos 93mbmdozol 9bsbg, Hrmym®E 93mbmdogol olodwobsBy s
9ol 8608369 mdsBg 96MdM030 3MmE0EH030L 5MBJ30LM30L, IgmMyg boforo 30 gobobowsgl 0bywolm@mo 9bols
Ol 93mbmIoz&Ho 945630050900 bgedghymdsdo mMo god@Em®mol 89d39mdom: batolbosbo gobsmemgds s
0639M3MmEGHMOHMmo  3m339GH9b30s. 3300WMdm  2sdm3033womnm,  LsdY3boghm oG MGMEOL
dodmbogrgol o8mygbgdom, v Gmam® bos oYL 989G 93MmbmBozolm3ol  yzgarsby
d9l553940L0 gbMOMOZ0 3MEOG03S S ML HoMmIMoYgbL 0bymoLEmO 9bol g3mbmdozmHo omgdmmgds.

3393530 939mygbgde 0gbs woBIMaGWGmmo dodmbowrgol sbsobo, Msms gaz9Lfogzems
9bol/0bamoly®o gbol, MHmymeE wobyzs BMmIbIL ao3agbs 93mbmdnzsby. 33¢g3s 30394390s OLIMLOOL
©@MmA0310 BLAOMIEHMIOL, Y9, WOFINIEGIOOL DBMmYs0 FobssMLOIL (9bols s 93mbmdozgmmo
(3309 Jd0L  YOHMOYHNBYIMII)Ids) s ITMNIZMGOIOo, 0HOM ©JOsEJOOL 3Mmb3MgEMEro 3mb@om
(0BgaobryMo gbols 493w bs-2963006dsBY (3530:Mm9x3MmbMT03MMH0 39MHLEYJEH03009b). gl 965e0BO FmoEaglL
Lbgoalbgs  §godrmsb dmIobsty oG MOl FoMbwosd ©sfygdmwo, dmem  Lsdgsbogm
330939000 ©sdm3M9dwo, 5939, F39bM30L LsobEHgMglm 3Mmbom 3M0EO3ISN.

960l 9363030 30639005 3580B765 1960-0560 Fergdob 945 3gM0om©Bo dmbs. 1965 fgwb, 053md
00635305 259m5g399bs m030L0 bGHsEH0s Labgwfimwgdom gbob 93mb6mdozs 4w9Obsedo Jpgz000 dgsbogegds.
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3oMTs30L Lsfyobo 0EYgdo gbgdms 9bol, MMPMME VOMGOMEIGdOL, babrxgdoLs s LEMYJOWOL ASBEbOEIZLL.
0939, 5OLYOMOL 33¢g3900L LETo MOMBs, HMIdOEG 53 LBIOML EsTFYIOSI© 0MZEYDS. 30MZ39O MOV
BsdOmdo  9830MH0MEo  bolosmol ogm s 1960-056 fergddo o8mPBs. dolo [o®mBMIMds dgodergds
05399393006HMm MobMdMG030 OLIM0T0bsEO0L 93MbMT0ZME® sbsE 0B, MMIgEoE shgMs d9396Mmds (Becker
1957 :91) o 9ol 56oe0EH03MM 259mygbgdsl gbsBy, MHMIgmog d90mmezsBgdmMEo 0ym MHgobmeols ©s
3500mbol JogH. Tgbodsdolsg, ol gbsl gmbozme Bobalioosmgdganls Josfig®U.

dgmMg 36093b9emdom, 8MdoMGmo 9bs 259Mm0Yygbgds, MHMYMME 0@IbEH™MBS, MM Y39ws 5QF0sbo
3oL %3R8l 309379036ML. 53M0YsE, 5356 Tgodargds go3egbs dmabobm 535 1¥) 08 30Ol LM(305¢IM
93Mb6m303M6 LEGHMLDBY. gb FobslosMJdJO, b GmbJios godwgds godmygbgdme 0dbsl, gmdzsm, sdd-do
0906356056 @5 853396006 50058056901 Mol 993mbogergdol Mmobaliffm®mmdols 3obgBob sboblbgws, sbg3g,
396500580 06 olm96mM356 s BMBYMWIE FME356539 5505658l TmMobl. Moz F9gbgds 93mbmdome
3boEoBL, ob, dgodwgds, MBO™ 9GO, ©OLIMH0T0BsE0LMIE 0gml 3930060900, 30O 96mMdGOZ
L530MbYOMB.

00 LEgOML Jgmeg Momds, MHMIgeog 1970-006 s 1980-006 {ergdl dmeol 3gMomdo ogm, gbol
5005805660 3530@ 50l S39dBHODBYS MM0YbBHOMmFIMO. i, Moz0l FbMog, blbol 3sGL gbols Gglobgd
bbgoolibgs 035lsBMololzgh s goblogmm®mgdom, gbsmgdol 93mbmdogslmsb 353806 9gdolizgb. o0
dbmog, ob s839690L gbmdMOZ »bsMYOL, MHMAMEME 39303, OMIWOMSE 5©5T056gdLS s LaBMYIMYISL
99999050  06396BH0MYds s TMAJdOL F0Gds. TFoddEOMoE, 9F0PMBEHIOOL  (5d3-00 gu3sbmM 9bs%By
90356539900b) bmEosEMOmO s 93MmbmBo3MEmo IEyMIsMmYMds F9a35Ls, MMYMOE 9a30MH0Eo Lodmdom
06olbmMo gbol dgbfagerol 99gyo G0©gdMEO VOMIBWMEGDS.

00 bLgOML Igbsdg 0omds, MHMIgEoE 990MmA3Mezsbs 3o0wsb3®mTs (Vaillancourt 1980 :162-178),
909900mgdL 00 BodBHDY, ™I IOMIomo Fgdmbogscro Jgodergds gsbolsbE3zm™ML gbmdMozo Bwbdsogdom.
5000, 58 05MmdoL Jobgz0m, 96900 56 gobobowrgds, HMyM®E 0IbEHMBOL Lobgmds sb »bstgdo, dmIwgdos
3MEOWYOYE0s 33B035300LM30L. 30M0dom, gl SMOL gbMdGMOZ0 BobslNsMPIWIOOL XFMBO, MMIJLLE
89mdwos  ao3wghs  Imobobml  0b030®gdoL  LmEoswme  ©s  93mbmdozMGH  8MToMgmdsby
(Grin 2003 :17-44).

Lodg360gMm WoEIMsGMMOL dobgz0m, 963d0L 93mbmdogs sdgbody 933wg35MTs obobos,
MMAMOOOE 50M0b: 350wb3®o (Vaillancourt 1983 :170-177), atobo (Grin 1996 :145; Grin 2003 :167) o
30060, bLgyOgom ©s 350sb3MGo. 3 dodmborggdds 9603369wMm3zs60 MHMEWo 0053505 93mbmdozm®
39gBHMOJOLS S GPMIGOZ 1530 YOL FMGOL 35300MOL o6 3393500.

dMM EOML, BMPogHmds 93mbMBolBTs, HMYMMJO03s HBoBIEJobo (Rubinstein 2000 :112-131),
23q0bgmo s Mdobd@gobo (Glazer&Rubinstein 2004 :1715-1736; Glazer&Rubinstein 2006 :395-410),
OB INSGHM5do Fgo@sbs 3350900l MgmEool Joymds (HMIgEoE, Tgboderms, sbeErmb oyml bsdwmgen
956 3530L 000056, 5649 B5383900LMZ0L 1O 3JMNOL, 35E0MLBYdOL S LogzsMEOL LfogErgdolish).

o505, bdgEbogHM WOEIHIGMMs bgLgs 0Byl gbol goguergbol Tglisbgd Jogswromgdom
239630m5M905bg, 003, bbgs goOmm  393M39wgdmo  gbgdo, dgodwmgds, 96093bgcmgzsbo  oyml
93Mbm3o3me 9s639690¢gd80 (Mga0Mmbom, 6 B3, LogMmsdmMolm EMbybY). Jogowoms, Boligozol s
1b39d0L 33209350 583965 LB 9bol gogrgbs d0g0580 Fgdmbogergdby. 50dMBbEs, HMA gu3sbmEs
9356539 953056980 MBGM 00dE0569d0 5M056, 300MY MMHYEMZ60 s 5EYHOWMdGOZ0 gbgdols BJmbg
50058006900. 2565 3oLy, gu3sbMEO gbol As3MEIgds BlMmBom BolidEedom Lbgoslbgs Mgaombdo,
0550mo $88-80, Losg Ju3sbmGo gbs F93MEIWIIMEMBOL MZoLEBOHOLO® 0byEolMHol J9dgy
9ol s gbsdsdols, XXI Lowmzmbol 8v9s 3gMom@do dLMmEEomdo 9Mm-gMm 439wsbg deog® gbdsbwme
965 003gds (Lago 2011 :7).

3965 530LY, gu3sbmEo gbs dgmMyg 9bol LBSGMLL 0353901 dMSHBOEIsT0 (Fobsmagdols LolEgdsdo),
936M™3580 (063 olwEOL 9909) s SH0s30 (Fobgmols s 00306980l Bsmzgerom). dolo g3mbmdogzmmo
©O0MGOMEgdoL MZ5LOHBOOLOM, IVAEHIM©, OGMI gu3sbwmo 9bs 608369wMm356 HMEL Sy gdL
3009OH 30 353MHMd5d0 doger Jbmgeromdo. 4M93039300L dmEgerol dobgwzom, 33¢g30L Bodmdsw 1996-
2007 §ergddo Homdmoagbowo odbs 51 gMo (3500 Gmcob, 11 qudsbMo FmEsdstsldy §3gysbs). 8 33wg30l
39093900 5639690, HMA LogMHmM 9oL Jmbs {EIMBIW IO 35FHMBTO Jo0MOz3wgdoL 3mgB03096EL JIbol, Mo
Loghomm gbol ddmbg 9mgdL FmEoL oFMmdol 190%-b 9goygbl. oM 5oLy, Ju3sEMMgbmgsb J399byddo
LogPomm 960l Jmbsd, g0dergds, 30BoMEML o0 FmGOL MOHILOOZO F5FMOMBS osbErmgdom 300%-00 (Mog

WBOE 39305, 30006 563m-bodum®o J3994b9d0L 0byolivy®o gbol dggagdo).
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0oboMobol gdmbggzsdo, 0HBMmEYds gMsmgds 856sMobols Bobm®o gbol dglfogarsbyg. 3ol
dobgBo 5MHOL M5O, M FsbEsmobo Asdmygbgdmao 0dbgds, MmameE 3m3mbozsiool Lsdwyswgds 0d
30035609080, HMIwgdoa 39395396 J399965L006 30FMB03oE0sL. Bobgmol 93mbmdozmMo s d3mEod03MMo
LEAHOIGHMLOL  Fomzoeolfiobgdom, Fobosmobol Pobm® gbsl 543l TglodegdErmds, Asbobowmb, Gmames
3WMOSWNMO 9bs. oM@ 530Ls, sMLYOMBL TglodErgdemds, dmdsgzowdo obywolw®mo gbs Bosbsggzwml
0565Mm0bol Bobw®ds ©s ,00MIMEML“ dobo 93mbmdogm®mo 3mbozoobmgzgol dbmgwomdo (Lazear 1999 :89).
Bobgool 93mbmdozol 3GMmbmbom, ol gs0BMEgds s 2030 Herobmgzol dbmBEomdo 30039 QY0 BY
06905  (0Mbs3, BmBobsrm®o 083-L 3sB3z9bgdwom). Tgmeglb dbGOg, TsbsMobol Bobm@o  gbo,
1535M5MEME, 9@ YMMOEEIOL ©s B0IHB0E3gEMdL  T003YMMBL. Toddowoms, LadbMHgo  3MGgsdo
09boM0bol Iglffogeol BgbgbEoss. gb, godwgds, 3sdmfj3gmwo ogmlb 0dom, H®mA 3mMgme dobbalgdl
LFoMHEIOsm F5bIMOEDY FME356153909d0L HoTmgds.

LEBOGHOLEGH03MM5©, Bobgmbs s LodbEm 3MEGol FMEOL 2oblib3s390WMdOL FMEwIEMdS dMEM
@OML 0BOMHEOYOS. Bogdowoms, 1988, 1997 s 2014 {jergddo oblibzeggdemdol dmEwemds @osbEmgdom
1.7%, 8.4% @5 21.3% oym. gl 8099000mgdL 53 M6 J399sbols Mol 353MHMdoL BOHsbHY, Mos, 0s30L dbMOg,
905608690l 8sbsMI0bmwo BobmMo gbols Gglfogarol s9930egdemdsls 35FMMBOL AoBAW0GMHYIES.

Lbobsdgowgdo, ULogMomm  gbol  9539dEGHoL  gommzoolffobgdwmds  (3Ms30¢9300lL  dm@aErol
dobg300m - Jomadqdlo s bLemgEgdl TmGmol bogsFMm, sb BoaMmszomeo 393806M9d0), Ggodwgds, Ggogsliml
93Mmbmdogmemo 9gehg3oL LogsFmHm gogegboli d03gMdmgdveo dgxrslgdom, olgm 93mbmdozwe Loghsgdo,
MMAMOOES 93MM3538060. 9303530000 5MLYOMBL MBO0E0SWMMO LESGMLOL dJmbg 96980, dogowoms
0b6aobmMo (o B3M0FBIMTo, 0MHEWSBEOLLS s Tow@odo), 4gMTbo  (s3LEHM0s, FIMBsbos s
©9dbgddmeao), BOBYMo  (LExMsbagmo, dgwEdo, digddMEYo), 3mEWsbom®o (dgwaos ©s
B0gHsbgdo), 3390 (939009000 s Bobgmo) s ¥gMAbo (LLdgMAIBYIMO S 3303MMUO). STA356MS,
L5gOMM gbol Jmbols 8gw9deros MmGIHOHOZ0 35FMHMBOL A5AC0MYDdS.

93mbmBo3s 8608369em3sb6 Ml 1585dmdL gbmd&m0g 3MmmoG03als s 9hMIMOZ HY)RIZSd0.
9505, 53 MO0 FoBYBo 5gd3L. 3063900 - 93mbmBo3ol Bywlsfymgdo 9bobmzol oblbgsggdmen
L53000bgdd0  A9FY39GH0WgdOL FogdoL 3MMEgLdo. gbodwrms, A50xMmM, M) MMAME MBS A553900Mm
00hg3960 93mbmdozme 3MOLDY, BMYMmOmO 9gdmbogswo 0BMHEIds, Moz 0fi3g3L Fgmdg 9bol Lagzwgdol
SMEOWIOEMBSL. 01939, 0LOE, MYy MMIMEO  Mbs ImbEl  Bod@MOMYOOL  sMBg3s60, Togowomo,
LogMHModMOHOLM FoFMMBOL 300GH030HY o bbggdby (Vaillancourt 2011 :167-178). dgmg - 930mbmdogs
93MbmBo3MEo gbmdMm030 3MmEo@ 030l G9i3slgdsdo, 998vdaggdsdo, ggadsls s guoligdsdo. aoMs sdols,
93Mb6m803s 3obslibgs39dL b3oalbgs 3te0E030L botxgdl s LEMRIOWMBOL sbsE0BOl §sdmyggbadsls.

0099939, 99 9b5¢0BOL 398 BgmJdgdoL botxgdo s LaMPIOEMBOL A5BIFowgds 56 0gmErolbdgds
(Holmes 2001 :65-77). 506M@5 530bs, s®LYdMdL g3mbmdozmMo doymds. gbol  ©sdyqadsggdo  oM0sb
2396oggdmwbo dobo IguBmeErgdols o domo  Joofigzol  gbgdol  ABLsBW3MsTo, GMIWgdoE oo
dmgobmgzqdom. 9ogo0ms©, JbMmdMO30 3MEoE03s AoBLBEZMagL MHgLlMLYBGOL  gobsfowgdol §qgbgdb.
0939, 9306030399600 J0yMTs, Fo9W0mMOL MMM, F0BBoE OLobsgl 53sb Jomfigzol Mogombsem®mo ybol
MBOMb39wyma3sdo. sdolb 9999, 3M0bTs s 3o0wsb3m@™ds (Grin & Vaillancourt 2000) 03s6M5909L, H®Igeo
30@030L  iLSIBI0EIOOE  (F5aow0mI©, doBsmEgds, XIBOE30L, MHBBWMO  ©IRYRTIMGds b
39093330000 3ME0EH035, BoLIIEIMO 3mE0EH03s Lobgudffogm dowKR A0, 39LILIPIDO, FobOZIWO),
botxgdo 990dwgds ©sx50bsblgl Labgmdfonm ©sdga3Mol OHML. 39wo Axgwmdl, GHMIgE bmyso
393990L 960 FJdL MB30MHGJLMBL 08 9bol sGBI30LSL, HMIYELLE 5J3l Y39WsHBY B VOMmIBWMGDS S
dobo g965f0gds Mbs GgqLedsdgdmgl 0¥ 565 B35 gbm3s6 X amaL.

96md030 3Mm0GH03s S ©RJRT30 IMO35¢0 Fodmf39g30Ls s 3OMdIWIoL [obsdy oL, Gog
A9LHo3w0o s sbLBoErs g3mbmdozol bggHmdo IMZ5¢0 33¢930m. Qb 333900 mMOo3s3L Lbgsabbgs
0539380090 Ls30mbgdL, MHMAMMO355: 9Bl Tglobgd 0bxzm®MTs300L gowoigqdol dsbg9badgwo (Grin 1995),
96™md3®030 3@ 030L 253cgbol 9x3sLgds (Grin & Vaillancourt, 1999) gbmd®030 3meo@o030l boMxgdo s
Lotygdgero (Vaillancourt 1996; Vaillancourt & Coche 2009).

3ol (Pool 1991) bsd®mdol 990¢0qy, 033wq3Mgdds s0fygl dogrolbdggzol 3mbaab@®motmads
296500 gd0L Lo3ombgdby, Toadswoms 356 3oMoxds s 4M0bTs/350sb3MMTs 3603369 mzs600, HMA
BodOHMdgd0 ofjgmgds obgm LsobEHIOILM Logzombgdbg, OMAMMOEsS BMMTSWMMO 53GMOOGEIGHMo 9bol
00PB930L 25005FY43930wgds M35 gbm36 Mgaombdo, dsgowoms, g3em3zsgdotmdo (Grin 2003).
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96md®030 3mwo@03ol s®hg30L JoBsbos gomdMOoz0 29MmgIml JMM9JBHOMGds s, GgLsdsToL,
30000 IMO0L §5630m5Mgds. Loob@gMgbms, MmIgen goMgdml gmdwos b3NMIMO Meg30L JMMGJEH0MHJdS
30530MdOL B30l 45M9dg. 990930 - 93MmbMI03MBHO MgMOHOOL MbY, Meds3 Fg0dewgds asdmofizoml g.0.
05BMOL M305M0LMdS, M3, M30L IbGOZ, g0degds Imbgl Lbgs J0BgbIdoL Asdm. gl sGOb:

1. 5655385600 My, M3 39YY39GH0WgdoL Jomgdsl MTol bgwl. BsgowomsE, HBmyogemo
3bo0o@03mbo  593303390L, MMI 5M50baolIMgbM3s6 J399bgddo Lbgoolibgs 3sMEGH0gdl 56 Tgwyderoscm
23936Mmds, Mg Bom 9bMmdMOg A5MgIMDBY MoMYMBomMo© 03mddgEgdl 0bawolm gbsbg o Fglsdsdobo,
390d@gds, 390 dgqLodsdgdmgl 3omq8mL Ggbsbo®bmbgdws;

2. BMsbBogd00L Bowsro RoMYdMYgds. MJoIMOE, JMMo Loghomm gbol Gowgdsd, dgodengds,
3958306HML GMobDoJ300L WOMGOMEGDs. TR0, JHMO LMEFOSWMMHO J5Mq3M, 300d35m, 93O M 3538060,
23 9bom, G90dgds 3960250 BMbI30MmboMIdIL gHMO LogHmm gbs, Fod5w0Ms, JU3IMBEHML (bgwmzbmeo
LogMHMsdMMHOLM 9BOL) godmygbgds, MaMadbs s 0bBHIM3MYEHE00L bsFoMmgds (Pool 1996);

3. 3GMLYOMEO BHBOMYdO0, Fogo0™sE, LogMmbol Jggd dgmao 96980l dsBoMo 56 05MLYDdJOL
39900930 509d0LmM30L FMMbM3bol EILE3ToYMBOEIGOWSE. gl, Tgodwrgds, 0yml doBybo, MHMI BMmTsgzowo
5M3900 ©3506E MDD IMs35wRgMH™3zbgdom;

4. 3509033000 23Mm98m ©s 000l IILEHNMMYDS, MGMT ol SOLIOMOL O JoEIMBEGOOL
Lb3goslb3s 3mboE0gdbgy Igmzo dmddgwo 3069d0l OO J3YXMBdOL F99R0s.

bobsdgzowgdo, 93mbmdozs Ly MBO™ 9@ YMMOEOIdL 5J393L BobsmEgdsL, 30MY 9bgdL
93Mbm303MEM0 39630ma0gdol 3OMEgLA0. AoMEs 580LY, sMLYdMBL MAEYB0TY gMmOo, HMIJWOE 56 0BOIMHYOL
00 ®(dgbol, MM 0by ol 59930005 L0 s §3MmbMI0IMOO Fob30msMGBOLMZ0L. B3R,
obobo, B39MwgdMmog, 00gdgb 9bMdMm0O3 3mEwo@03el, Mmdgwdog 0bywobyyMo dgodwgds Bsomzowml
LobHogerm 4929580 Loabo, b Lgmemaddo bfsgargdol 9bs, 96 2sb30msMgdols 0blEGHMmMAGbEs©, Mmdguros
299m0ygbgds 3903dm bgdEM®To, OMAMMOEss doBbglo (Kennedy 2011 :380).

396500mgdol  s13gdBH b  ©5353d0MHYdom, o 9ME30WYGOIW0s  500b0TbML, GMI  93:mbmBozMMo
396300569008 J0Bbom, gomdM030 QbW Gds MG 8980 bs 0ymb BsBIMwo. 306390 Goado -
300303 390030303500 (B0BbBs 0bobogl 3M0E03MWo BOHMZ6gd0L Fo603maMgdsls), HmIgedos bmmo
3d60d369wmgsbo  Bobsbosmgdgwo  godlomEgds: 33Wowgdadby  MmM0gbGHoMdMwo,  9830MH0MEOo,
033MbmIool ImdbMg, 1565F3OMIMBOMO s 3FMB03530M0. FgMmMY5, MBROM BoMMM LogsbsbosmrgdEm
9Ju3960d96@F0Ls O YM39eE OGO FBMZHJBOLOTO VO, 30030 S 0bsFOMMO JoYMIOL RsHmgo.
500l 8011bgs350, gl JoyMds, 9bol 39smaqdoLs s gbol dmeodozol 993Jddbgergdolmgol, dgodwgds
0599399 905Mmb 0byeolryMo gbsBy gobsmegdols Jowgdol d9bwwm3zol Gobzl (Bruthiaux 2002 :211-224).

53005 ME5©, 9Ol 9306Mm03MM0 LEGHMGHIF0s MbEs JYMHBMIMPIL MEbmGmo 3530¢sWwol
9b035L s 9JuBMOGHL. sdo@™I, 3MH0G03ws© d60836gmmzsbo s sMEoWwgdgo Ggodergds oymlb
96006030 296500gdoL 3me0E035Ls s 93MbMBoIMMO LEBMEIA00L TMMBMZE7BL TmGOL MogzLgdsMdS.
05500m5, LobYO3MMTs, 0MESBEOsT s 3MgMEHM-MHO3MI Joomgl gbol Lfsgergdol MgrMMds, MHMIgeos
9Ju3mOEHBY MM0g6G0MGPRMWo  0bEMLEMOSODIE300L  (33¢0wgdol Fggao oym. Fomo 93mbmdozmemo
dbgogLgds, MMAmGE 3996d79wgdol, GMIEGBLSE bobydmdwogo 3mwmbom®o olEGMMOos sd3m, Mmoozl
999093L: 30639 M0gdo, om0 0bEMLEBHMOsWODsE0s F03Yzgds gJu3MOEGOL LEAHGMOEBIFOSL, MMIgwos
98996985 30603060 MEbMMMHO 0639L¢30E30gd0L FMB0EIL FoILEBYdOL Fa8E0MYdIOL dbom. TgmMys,
0033mOG0L Bsbs33wg30sb gJlidmMEHob LEGHMs@Yy0sBY oLz, gbsdy, 8 J399bgddo 0bywolivyMo qbol
30bs 53538069005 BYXRLYdOL BOEILMSD, MEbMGHo 3530F9OL FMBOEZLMLD, 93mbmdozm®
BOHEB0sB. 3ol FoMbgEsgz9®, 9JudMOEGDY MGYBbEGHMIPdWMWO  0bEMLEHGMOIMODIE00L  Inmbm3abgdol
©053054mx30agds 3946900l Jobg300 296Lb3530gds, Bogswomsq, LobysdwMol dgdmbggzsdo, 9g3mbmdozm@m
30G03585 5 gbmdM030 2obsmmgdols 3mwoE03sL InMol Maz3BYdIEMdOL EMEY Tswowo ogm, Moy
d39996530 Lsdo 9bosb gHm-gMmMol, HMYMOHOES FsbEsMm0bo, BHod0ErmMo 56 FoErsom®mo, glfogeslimsb
9O, 0byobryMoi Legwrgdol 9bs 0dis. 0MEsbosdo Msg3LgdsEMds LsdwYsEMmEsb Tomaw Mbdog
0y4® (063olbOl 0bsMsb dogbos 3MomMmoBgdo 29wwo - 39w@Gwco gbgdol xawno, MHMIgEos
2393MBgdME0s  F@EHEsbosls @ 0Msbosdo - gbol bsg3wrs®). 39O EHM-M03MI0  3MmE0E030L
05319050MdOL EMBY EBSWO 0ym, BB Bolfogzwgdgwms 3MHMR353806M3s Yoo MJ3s 0bywrolvydo gbol
1030 905%Y. 53 Fodow0mGOOED 258MmBEOLIMY, 533565 35380605 GBMdMO30 A96sMEYdOL Mo 03sls s
93Mbm3o3Me 256300000905l dmEOL. dgmeg Mg, Ebm gbol dgabfagzwgwms 3N EHWMsmIMmGOlo
30360353000 1b5MgdoL oLsvgdxmdgLgdWs®, 3MEGHNMITMOOLO 3m0bogsEos Mbos ogml Bs®mvyeo
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96006030 4obsmegdol bsfows. Lobsdgowgdo, 0bawolm®mo gobobowwgds, MMYMmOE LogHmsdmGHobm
303996035300L Ladmogrm 0bbGHMmWIgBEGO olgm 90w gddo, HMYMOOES FMZ5wgMM3bmmo 3mI3sbogdo.
2390 530Lo, 3mbsl (Honna 2000:9-16) 0sbsbdo, 0byeroly®o dgodwgds 2560LsHO3mML, Mmames
9653509036990, 39 E 03 GO gbs. {EMdIWOBIE00L MZoWbdBOHOLOm, FMWEH03WWEHOHLICO
LoBMASMYOJO0, O MMBEsE, LEBMYOMIBIDO, MMIIdoE 0bsMhMBIdID JHMY39MM3Z56 §bo3MH s
9636 00096E™BL, 99399009056Mgd0sb I35 xgMHM36930L 5005MGOOL godm{i3935L Foabom. ogowomo,
053mbools Mfdghs, MM ol gPMY35MM3s60s, sM30Wgdgwo 0bLEHMNMIBGHO ogm dolo sdgs00bgwro
beEosmemo  LobGHgdgdol obyEsgs. 3ol J0MbgEszsE, 053mbosdo gmbozwmMo  BMI35¢BgMM3bYds
dooBbg3zs 939960l does, MMIgeLsig dgwdwos bawo 8gmfigml 06o30gdolL LmEoswrw® s g3mbmadozw®
90dMomdsl. g dgodegds  dmbgl  0byeolydo  gbol  LFsgwgdol abom, Mg byl  Fgmfymdl
30MB50H300L B9BMIYH0ELL LaMgdOl Jomgdsl olg, MM YEbMmgEgdl Lodwyswgds dogE9g, 0s3mbosdo
290053000696 s FgLodsdolio, 25dw0gMgl 3MbEsJGHO Lbgs 3M9wEHNMMHYOMb (21-9 Lomzmbol 0s3mbool
30Bbgd0; 309d0gM-d0bobBH®ol 30mdobos, 2000).

23905 590bs, BOEEMWgdOL J399bol gbol dglfogams 55030¢gdL BogaMaool 3MHMmEgLL, S930MmYAL
30305300l ba®xgdl s BOHEOL IOMIOL dsDsMBY 80RMBEHOL Fo®ds@Egdol Tsbll. MaBmM BMLEs©, dlysglo
960b 8dmbyg J3946908d0 gdogMsiool dsB3969dol 083oEoEVIMO (5M930MHEI3060) BMEs 18.8%-©s6 20%-
g 896myqmdl. s80G™I, gbmdMm030 Losbwrmgagg 253wgbsls sbgbls dogMoEools dshgzgbgdgeBy. 4ots sdobs,
RQoOHMNMO  3930EIWJOMo  9bgdo (Fogoomo@, 0bymolvy®o gbs) 8603369wmzs6 BodEHMML 0535dmdL
L59OHMSTMOOLM BogMoE05d0.

dgmégl  dbMog, ghmo J399bosb  Tgmegdo doyMoEosd Fgodargds  gobodml  9bgdols s
399GHOJOOL IM935¢8gMM369ds s FqLodsdobo, 0bmMzs305 MHYr0Mbrye MbyBY. s80EH™I, gb BodEmMgdo
(96mdM030 2obosmgds, BoaMms30s s M35 xgMm3gbgds) gMmMAsbymmb 353800 9dwos. 9bmdMogo
3obomemads  a93@gbsls  sbbl  FogMoEosby  @o  FgLodsdolo©,  JMWEGHWOWME  ©s  9bmdMog
9653500 539MHM36905D7. 936036 2963005609050 ©35380M9d0m, gBoYMBGHO gobobowrgds, Hmyme s
89950535000, MMIwol  39d39Mmd0ms3  9bOO  009YJ00 @S  Fglodwgd™Mdgdo  Fgodegds  ogbTSMMLs
A9Jbmmaom®o  3GmyMgbol  domfiggel  doldobdger  J3gysbsdo. dozhm  mbgbg, dMsgswo 33930
5QLEGHYOHIOL 00 Bogd@L, HMI BMOZ5WRBYMMZ6gBL YOO o3wYbs 5d3L HoMmTmgdol Fglodwgdemdgd By,
00 BoMgdol 5MLYGdMBOLLL, MMIgdOE 9JMmTobgml 53UgdL (Lazear 1999 :15-40).

3mbyo o 390x0 0339396 393H9MOMYIBMWMBOL  (5M59MHMAZMMZ60) Ml 3OMdIYIGOOL
23905FM0L  3OMEgLoL QoI mdglgdsdo s  5©YYbgh, MGmI  Jotg  GLodwgdEMdgdol  8dmby
393 900M39699mdsls IgmdE0s ©939009L5 08wdsmU, 300MY Fo oo FgbodErgdermdgdol dmbg gMmyzsmM356
50580565 X AMBL 3OMDGIGOOL 255FMT0.

329600 s 3 3696M0 03309396 FoLoYHO gAOYMIEO0L Fogergbsls TggMmadmE dFs@Egddo 1870-sb
1920 §er5900g 396H0Mm©T0. Bo0 50dMBObYL, BMI 588-b M50MbBIBOL 329ENMMEO BEOOIF0SWODIE00L To@gds
BOEOL gHo Ly dmbobergbyg godmdsgow d5B396909wl 35806, GMmEILbsEg JMNWEHMOWE 3EMOBIGOSL
"5MHYMB000 253¢96s 543b. 3ol Jobgz0m, 0byEolwMHgbmgsbo J39ybgdol s 0bywolw®mo gbol 3mEbol
Jowao 0bgduol 3mbg 399469d0L gomzseobfobgdom, dogMmogools @s 3MWEHMmWWo M350 xgMHM369d0L
Mmby Fomswros s gl J3994bgdo gobobowrgds, MHMymOE §3mbmdozol MZsElsbMobom dwogho J3994bgdo,
HAMOO0E 9OOL: BO©OMMm 59960035, 396505, OO dM0EBIM0, 53LGHMIW0s, LobysdMMo, gobgmo.
23905 530bd, 53 BHo3ob gMgdds 990dwdogal 3e0GH03M0 Bs®bm, HMIwol 39939MmdomoE 3 GO0
9615350x89MHM36905 TbsMIIFINOWO ©S GHMWYMIBEGHMW0s. Fogo0ms©, 1970-056 Fengddo 53 dmo@ozsl
099bgdbab s SbMME0ggdbgb obgmo J399bgdo, GMmYMOmOEss: 938LAEAMOWs, 39Bss, 883, OO
0603bg00, 93900900 ©s boEgMmsbEgdo. gl 3mwo@ozs 9mogs3l  3Mb3MgGHE Bsdoxgdl oLy,
139MMYdTo, HMYMMOE 5GOL Lobgwdfogm Fobowrgdo,, obsmeErgds, Ladstmawo (UNESCO, 2009).

d9L5d5F0LO, BMAMM Dgdmm 339 53bLYBOM, GbMdGOZ0 e MMooBTo s T Eowobygzobdo,
H0amO3 BBL, 96MdM030 3moE030l 0Bbgd0 0gm dse0sb 33056 FoBsdo. 0bawolvyMo gbs BoMMM® GOl
23930390900 doge dbmgeromdo. 09993, 99 393MEJEgdsd 450mof30s OLIMLos Fob LeEoswmE,
3ICAMOM, 30E0E03MO s 930bMB0 MO 253w gbsBY 9015063 0lMbmMmzsb gMgdby (Saraceni 2010 :283-
325). gowodbmbo Skutnab-Kangas Tove 20000333l doBgbl, Gmdgwog obyerobwydo gbol gs®ommo
393603900l M356 sl AMmBEomTo. YMBOHM goboggds© MHMI 300J35m, wobagzoLEMMmO 0339M05¢0bTo
93303596 cos  bbgs  3608369¢0rmdgdols,  OHMAMGmgdoE  9MOL:  JMWGHMOwo  0339MH0seoHdo,
Lo96356500gdE™ s bBYEbogH™m 0339M0sEw0BT0. bbgs Ig360gMYdO, T55¢0MS, 39gMdsbo s 3gbogmzo
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5013039095, ®™3 06olvyMHo ghol gozMEggds 2oB30HMBJIMW0s BIOMM 3ME0EH03wIM0, LMESWIMHO s
930603030 3O:MEgL0m, M3 93bMmT03NO M IBLHMOHMBL ofj393L.

1399GHBd-35685L0 GHM3g 59BH30EIOL, MM 0byErolyMo 9bs FoMdmoygbl Fmozs6 LaggMmbal bbgs
96990L  20630m56Md0Ls s 9MLYIMBOLMZOL. oMo 530LY, Jobomergds s 09os 960l bozgzowol
299m{i3930L 30603060, 583505 0bLEGHMMIG6EHJd0s. gl Fgodwgds Imbgl sEOWMdMmO30 gbol boggwrs,
©M30bsb@ Mo  gbol  Gglfogeolomzgol  M3oMsGlmdol  doboFgdom.  Fgbododolo, 9956  Fgodangds
oMY z0ms© 0dmgdgomlb Lbgs 39w@GHOHgdol 49630msM9dsBg s 3MEHNOME IMOz5RIMHM3bgdsbys
(Johnson 2009).

3960630, &Ho3gMo, vy s 3v99bgo (Gerring&Thacker&Lu&Huang 2015 :166-188) 030056, Gmd
oMLYOMBL  EOEIOOMO 3530060  3MEGHNOHME  TMOZ5ERIOMZBIBLS S FMBIMBS/103ZEOW0s6MBOL
95h39690 90l Fmeol; - gl MoMYymz005© dmddggdl Hogabogmgdsbyg, BO-496300s6MgdbY.

0@qbobs o Woxkggmsts (Alesina&LaFerrara 2005 :762-800) 033w9396 gobozméo s gbmd®mogzo
9615350x839gMHM36900L 293¢ gbsl  (3M0bdgMA0L  0bOZsBHMMOL  2s0mygbgdom - gmbmeobagobdmco
9615350 589HM369d0L JomgBaB03meo Lobmdo, HmIgeoa 5639698l 0ol 5¢EBdSMMBL, MM LEBMYSMIdOSL
390mbggzom IgMBgmeo Mo  5@sdosbo  F0g3mm3bgds  Lbgoolbgs gbmd®mog s gobozn® xamal)
93MbM303M6 456300056905%g (933). 0bOBO 50BMBYEID, HBMA sGLGIMBL MoMYMBOMO 3533060 50 MG (33¢5©L
BmMob o 9933039090, OGMI FMs35¢RgM™3bads 0fj3g3L LmEoswMH 3mbxod@l, bomdol dqdiEotMgodsl,
Bomds 30 9E0WgdYE0s 9§3mbmI03MO S 3MEWOEH03MOO LEOdOEMHMdOLMZOL.

2496500 gd5Lbm0b ©s393d0Mgd0m, Q9339 s Lbggdo (Glewwe et al. 2009 :112-135) 508mshgbgb, Gmd
39600L  Lgmegddo  obyeoly®o  gbol  foabgdol  odmyggbgds  MLoGgdEm  oym.  LEHVIbEHIOOL
»dgGHLEMOOLMZOL om0 253905 9EZ00 36 5OOL. MMM FgBoE, TBMEWME IO s FoMTs@EHgdwe
LEBHMIBEIOL FgMIX050 39633970 LGPl JoEgds 53 foabadol godmygbgdom. dew@Eom (Bruthiaux
2002) 58330390, MMI  0baEobMabmgsb  QobomgdsBy  BMIMLOMGdSE  Fgodwgds  godmofizoml
990mboggdol bgomdol BeMs 49630m5Mgds© §30bMT03gddo. 580GH™I, OO  5sd0sbgxdL  gbol
dgLhogerom dbmerm MBGOHM g0 LaMydgwo d9v9dw050 J00PMb, 300MY VHMODd 5ET0SBIOL.

9690%0L Mool dglobgd ©IBsBV0  b30maMgdolL 3OmEgldo oo bobos 0f3g3L  AMmozso
9339300l 36Mmd0LIMYZoMmGMdL. 09935, 93309395MMS 333900 33¢0s3 300b30L bodbol Jggdss s 396
abgdbgdl 00 ©gd5FJOOL LM gdsl (Nettle 2000 :335-348). oo 530Ld, 25963393 MmdOL B
299m{i399os Wo@ oG Mom, MmIgedog o8myggbgdymos bbgoolbgs 3608369wmdol ddmby IMsgswo
A9M3obo, OHMYMOOEs, FoRo0mo©, BMRTIDGH300L 3bgdol 2sdmygbgds (Mg MoMymgzom FgwgagdHy
309®0mgdL) S FEGHowoby3z0Bdolb (36900l 459mygbgds (Mog oId0m 99ga9dL 0derg3s) (Arcand&Grin
2012). 009939, 5639600Ls s aM0bol (Arcand&Grin 2012) doge Bo@o®gdwo 33030l msbabds, dsmoeo
90bm0oby30LEH Mo Mz x3gMHM3bgds 0fj393L gHo Ly dmbsbergbg oo 899mLogswl s s8o@™a
306030 Mwos BgMdob MsgdibBHocool Bysaes d-9emH0erobgz0 B8oo, HrymMM3 IEIO0MO 0bEOIsGHMMOm.

93Mbm303Me BOLmE 3538005000 50IMABEs, HMA J0ToMmMYds Vb ol 9bol 3mEbals s
93Mbm303M6 BOHEL MOl ©IEJO0MN0s MHMYMO3 SHOO, 0Ly 93MM3wo J39ybgdol dgdmbggzsdo. mdzo,
W06 s 58MHOIM ghgdol 990mbggz580, 9330390 gdgd0 oM 0bg Loboms (Lee 2012 :5-20).

Ls893bogmM  WoFIMsGHMEMOL  dobgzom, o0bawolymo gbols s dolo  Gmeol  Fglobgd
239bbsbogams boghEg 33Wsg ©0ss. 80vbgsgzs@ 0doby, GMI bmaogdmo dgsbogho 59330390l
0bgerolmo gbols 93mbmdogme ©oMgdEgdsls, Lbggdo 53003039090 TsL. gls, Mog30lL BGO3Z, BOHEOL TsLMSb
053930069000 3bM356935L. oMo 590Ls, 56 SGOL 30MHEs30M0 s Bsmgwo, MYy OHMIME dgmdwos
062olMOL  go3wgbs Imobobml 93mbmdog® 33wWwogdBY, OHmamGoEss 383 ghom Ly dmbsbwmgbg.
s00@ ™0, 9330390090900 XM 300093 930Mgs. MI3s, 0baErobyyMo qbs Fgodwgds LoloMJd ™ oymlb
29630050900l IMo35¢ Lbgoslbgs LEgMmTo. MMAMGOE 93OMIMBOGHMMO (JEPMBIWMEHO, TMI0OIOILO
mO20b0D305, HMIGoE 95@IMIOL doBMOL 33¢09390L) 0FYMdOBYdS, draerm OML B30 26301 YdSO
9306md03s 0fjgqdl 0bgaeolw®mo 9bol PoMgdEgdoL 453bMBOYIMYOSL, HMAMEMF SM3owgdgwr 0bLEHMwWIIBEL
93060303160 BOHOLMZ0L S LOWIMOBdJLMD LEdOHIMEggws© (Pinon-Haydon 2010).

0b39LGH0E00L 3mb3gnEo0L MIbsbds, 0bogz0gdo 0B3gxLEBHOMABIL SHMME309wgdgd Tgmdg 9bsbY
53065BLmGo s 063G gdBHvsMo 08 MFdgbom, GMI obobo AseBIMMMZgdI6 Tsmo MYLOLYdOL
©0035DMbL, M3, M930L FBMO3Z, FoHBOHOL B0 JNWEHNMOWO 3530390l VOMYBWIEIDdL. 59 0b39LEHOEOOL
5dMMbgds 8500 Fobgdl f3mdsol 00 MHbMLYdDY, GMIgEwms dowfgzoa 390 bgdbgds. LmMgo sdoEH™a,
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09300 gm0 0639LEHOMYBL sbEIBL 0bawolmmo gbol 49650gdsT0, HMS FoBIMEML Fomo BIMOMEIMdS
Abegeom 93mbmdozals s JEMdseobsgosdo (Ramaswamy 1997).

39EGHYOMo 300039396300l 35LsbOHOLom, 0bywolwmo byl WFYmdlL 3MEGHMMIMsTMEOOLO
306035300 49dw0gMgdsl.  HmamemE  Lsdgbogmm  oGEYMeGWMsdos  s0bodbmwo,  JMWwEHWOWwo
9615350 x839MHM36905 93mbmdozMMo BOHEOL Jomfigzol ghm-ghmo dobgboos. Lb3s 3393900 93003039096

0630l 965 o s@figtgb oL, HmaMGE gbgdol ,033wWwL“ S GO IMZoWRIOHM367d0LmZOL
LoBOBMU.

ol 33930l Msbobdo, 0byeolr®o gbol 3mbs oadoms© dmgdgEadl gHgdol 93mbmdozm®
BOHEIBY. 083, 0b 3gM 503l 3355300 3 Z0EIOIEGBJOL 00BN s SBM0 30 gHgdol dgdmbggzsdo.
500l go3sMHMNEYds 2oB30MHMBFOME0s 0bolMmO gbol 39630056 gdsBY F93egbol sGMLITSMOLO Fog9dO.
500@ ™A, 25054Y39GH0wgdol 8000gdgdds s §3mbmIolGgdds Mbs dgodmdsmb g439wsBy Mm3E0Towmo
303035 s 0bLEGHOGHMEJO0, BBGOOWMHMBOLS s IM(TMDJIMEMBOL YoM, OHMTgEms I9d39MdOMSE
30bs bgerdobsfigomdo 0dbgds (Lee 2012 :5-20).

513365

MmameE B39bL 0ge dmdogdwo s goobowobgdmwo LsdgEboghm o MOGMH0EId 0033935,
960l 93mbmdozs 3608369cm3zs6  HMEL  SLMMEgdL  93mbmdogol oLE3E0bsdo GomdIMmOZ0  FoMgdml
QL3935 9993009090 3M0E030L hoBMmYser0dgdsdo. Mo 99gbgds 0barolme gbsl, ol gbdatgds s byl
MPgmdlL  0b39LGH0MIOOL 0bg 2obbmMmEogEwgdsl, MME Bosbo 9O ool 3 GHMOME 0I6EHMDL
06™md®03 MI3060H9MdYdL MoMgM 3:m63M9gEH WM 93mbmdozsdo.
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Language Policy and the Economy
Natalia Revishvili
Abstract
This paper examines the role and significance of language policy in the development of the state. The study presents
an analysis of existing literature aimed at exploring the role of language in fostering national development. It encompasses a
broad range of scholarly works. The review indicates that, although evidence regarding the mutual influence between language
and the economy is limited, the importance of language in a country's economic development cannot be denied.

Keywords: Language policy, economic development, state.
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896G

LAHoGH0sdo  2osboerobgdmwos  Lodoemzggermlb  Mgyuombgddo  sOLYdMO  bmEos®-93mbmdozm®o
M00bLHMOMBOL 458m3[3930 F0MHOMSO BOJBHMOGd0, 0bLEHOEGHMEOMMO 250393900 O 8500 3FMHOL JLodErm
099560%9900. LEdsBOM §30MbMT035BY L3Ol FgdEymd 39MH0MET0 [o®dmJdboeds sLOTgEHMOETs 2563000569050
3950603535 ©EOL3OM3MOE0s OBBMW 396GHMIOLS s 39MH0BIMOME MgA0MBIdL JmMol. bsdMmITo sbbowmanos
3GMdW9INGO MHu0mbgdol GHo3mEmyos (3OH0bobrywo, Rsdm®mBgbowo, ©I3MILoMo) s JgBLYdTIEOs BOLISWIHO
©9396@®5c0Bs300L F08E0bIMIMdOL ©0BsT03s. bLEGIG0 Fgolfagerol 08 BmbsdgbEmE dobgbIdL, M3 Fbs30MHMdYDL
03MbM3039H  10sbslfMMdL, o0 Tl 0b3gLEHOE0JOOL  5MsMBIVBIM  Q365FowgdsL, 5©B0BMHO  3530Eew0l

©JIBOGOAL, 063MLAOIIOVIOIL bsm3zgbgdls s ©IFMMBOY 35dmigaz9dl. 33€g3ol 8w dgdmmagsfigdywos
93096530900 063w BoMMo  g3mbmdogmmo  DBOEOL,  M3004563005M90s0  g3mbmBozm®mo  LoliBgdgdol
B53mysw009d0Ls s SZOWMIO030 3MB0E0350EYEJO0L 3¢ MbMTool godwoghhgdol doBboo.

153356dm LoBY3gd0: MR0MbMEo MMbILTMOMBS, Bob oMo I3IBGHOIWOD30s, 3MMdEXGIMEOO
93006900, 063 mBoOHO HBOE., FodmmsbsdMIdOL 3mEo@03s.

9d9lsgsemo

LogdoMmM39wML LM E0sWM-930bMmB03MM0 GHMBLBMOTs300l 3OHMEILo oo bsm3mbol 90-0sbo
§900056 s0fym s Bobo FoBsbo 396EMow0BgdMo 9493910 FMEI0EIH LsdsHBOHM WMHMOIMHNMdYdbY
2905L3Wslmsh 0gm ©s39380MBWWO. M3, 506060 3HMEgLL ™Mb sbers IMZ5¢0 Fobosmdgamds
5 ©920Mmb05dmOHOLO EOLBSEIBLO LG Ls3Tom© MHMYs© B0dEObsMYMBL. J3gybols gobzomastmgdols
Lofiyol  9B3By Mga0mbmwo  bEH0IMoMmIdOL  gx3gd@0sbo  99doboBIgdol  sGmMLGdMdSE, Lobgwdfogm
o630l LolBgdol doMgmerds 33WOEIYdsT S Sboe  gM3MMOGOZNGH  MYoeMdILMSD  5©I3ES300L
3300000 Mdsd  999J(393PIPO “YSMYMmBo0 8909ag00 58mof30s s bsdm®mBgbowo GHgMoGHMmMmoreo
9609 gdol  Bsdmygomodgdsl dgmfiym bgwo. Lsdsbmm  3mb3m@gbzool 30MmMdIdd0  GHIMoGMMmOMEo
9OmMgMYgdol  3mb3MM95EHWbsM0sbMds  FoMTmoagbl  Mgaombols  sbsbosmgdgal  4obsbm®Eogarml
53030009090  93mbmI03MHo  3E0GH03s 0Ly, MMI EsdoML  F0bosdIaMdJd0 s AIBIMEML
9dm00bstg MHoli3gd0Lsdo dYMmoEMds (©sbgeos 2008).

AIOOGMM0M0 9609930 OL3MOM3MOEFOEO 239630m0Mgds 2963060 Mdqdwos
2B MO (EOL3sHIMBOO) IMEIEOM, HMIYEoE BOEOL goblbzszgdgdl 396EOLS s 39M0RgMOIRL
dmtob, 35806 MHmEgbs3 3s63mbowmwo 2396300560905 MBOHYb39wymazlL 95639690 gd0L
MOMOIOMELEMGOLS S BmE0sErw® LodsMmME05BMBL (semsgodg 2004). Lsdgbog®m LGs@Gool Jobsbos
L5JoMM39ML  MYR0MbMo MMIBILHMOMOOL gsdmdfzgzo doBgbgdol qlfegwrs, ©IEIBEGHMsobBsE3O0l
3mo@030L  Fgx3sbgds O 990969000 Boeobol  Lsggmdzgaby,  LsgOMsTMGMOLM  3ModBH035bY
5Y4MHbMdOm 0630 bomMo BMHol MBOHMB39wymaol 4bgdol abobgs.

do®0ms@o bsfoero

AIOOGHMOHO0M O JMJMEgOoL LeME30swM-930mbmTolzemo dyMTsMmgmdol Mmdogddmeo 9ga3sligds
99336905 30003cgdle 06000 35EHMMGOL, GMIgdo FmoEsgl LafoMdmm, HaLwEOLME-0bRMILEMWJEH MM
5 LmEosEwe 356509 BHM9oL. s0bodbmeo dsbggbgdeadol Logwdzgudg Mgaombgdo mmb doMoms
39A93MM05 04mg35: o000, L5FNSWM, IBIEI0 VS LJOVMIBIP IBIWO ob30MGBOL EMbOL X AMeRGdS.
LEASGHOLGHO0ZMOO Fmbs3gdgdo FM[AMBL, GMI LogsGmzgwml 39MH0xgM0Mwwo  MJR0mbgdo M3oMs@gbs
050 25630156930l 6036 by 009mBYd0s6. gl FEMToMYMds  Fob30MHMBYIME0s  MY0Mmbmero
93bmBozmeo 30o@030L obymo 3°0mf3939%00m, RMOO(355 3650560000930 MEMdS,

059905¢obLYOMBY, Lwd0gdEHUIHMBDS O OB JB3IJE0bMdS (brbrbgodgoeo 2020).
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Bodm®Bgbowo Bmbgdol Mgsdowo@sEools s FoBbmdMmoz0 Labgwdfogm  JoMgywomgdgeo
0bLEH®MA6EJooL  dgdmdoggdobogol  360dzbgwrmgebos  Bosmo  0IbEHOR0E0MGds.  833WI35Mgd0 s
9936096900 godmymxzgb 3OMdWgIMGmo MHgy0mbgdol Lsd doHomsw EHosdb:

e 3G0Bolrymo MHgaombgdo — 53 X8l 2496930036905 0l BHYMOGHMOH0gd0, MHMIMIdOE bollosmM©Id0SH
005 dbmwmE M3 bLmEoswe-93mbmdogmmo  MHg3gloom, oMsdg (3939  93MEWMA0MOO
36OHMdGIgO0ms3. FomDYg MoMymz0mo© dmgdgrgdl dolidEedMo dBgdM030 35BLEGHMMRIO0 ©
LBogom®o dmgangbgdo. 990990, Labgbyg 335J3L LsdgMbgm 3mE b0l IMTs, FoMmdmgdols s
3b™3Mm5d0L EMbol 33390 3939, 9d)8g3MmdOL BMS S FMLabEgmdol oledMOZ30 JoAMS30S
MGHB3BME 396¢O9d00.

e B33mOBgboo Mgaombgdo — 9moEsgl BHIMoGHMO0gdL, MHMIgms 93mbmdozmo 3mEgbgoswo
960383690 m36500 ©sds0s J399bols Ladmomm B5B39690wgdmsb gsdgdom. 53 GHodol Mgyombgdo
2990m0Mbg3056 830MHg0 ©039MOLOGOEFOMGOWMWO 06EYLEHMOWWOo bEGHMWIEHWOHOM, Fob3005MGJdgEo
0636055GHOWIGHMOMwo  Jugwoms s IMIwowo  bmEose®mo  Ligemomo.  s3sLmsb,  sLgmo
093006900l 93bmTozMmo LEogbsos 0dgbs ddodgs, GMI gsdmMoibsgl 3MoBobowsb dsmo

050993000905 458mb3ol Fgbsdegdamdsls.
e ©J3GgLomo Mgaombgdo — bBslosmMEYd06 93MbMI0IMMO oBHOzMdOL bsbamdwogo s WMIs

©5930000930m, 3md39eq0e0 0bBOILEHGMIGIOH0Ms s T)HBOMEYEo Lsob3zglBoEom FsMmgdmmo.

LY BHIOOGHMMH0gdDY MY IEYMISMIMds JM0GOINWos s TMmombmal svym3zbgdwogzo

Lob530MMO s FBMsdFgM0 LobgdFoxgm mbolidogdgdol FodoMmgdsl (LyMzsLEosbao 2020). yoMo

500bs, gggs Lobolb  3MHmdWwgdnem  Mga0mbdo  asblozmmMgdom (3939 ©ydL  HoMdmgdsdo

0565990060m39 06m3z530M0 $Hgdbmemaogdol ©sbgmyzol 3MMdwgds, Mog 3093 MBOHM bBMEOL

b 3056-930mbMmF03E 456Ib353905L YYMBIBME (395GHMIOLS s 39M0RIMHOJOL FMGOL.

LogdoOmM39ML HY0MbMEo 45630ms0GOOL 3MEo@03ol BMBEIIBEGNME godmf3g3sL FomBmaowygbl
9094305000 GHIM0GHMO0E0 §HMYMqdolL LsdgObgm s dMBIBdMO030 3MmEHYBE0SEIOL SMIBLHYIMO 5MZ30LYdS
5 3MYBMBEH0 90M0EbIs. 3MLGHLIdFMMS 3gH0MmETo ABOEFMOPS 5PEYOWMOM030 IMY)H3ILMOOLS
LobimREm-bsdg®mbgm  dofgdol  sm30LgdOL  BHMmOEOEOEo  LEHOWIGHMMs. dmddgo  93mbmdozM®o
QM50mbgdoL FgMMEMEMY0s 56 gi3wdbgds olgo BoEYMIgRL, GMIGdoE 93bMT03MMO 3mEwoE03ol
99994069090l Lodwgoergdsl  dobgdl  LEOYYEsE  500d3zs6 s3> g 03 FGghoGMMooL  LadMgfzgwm
39L50WgBdWMBGOO. 35FMMBIBMYIOL 3MEOEHOZOL FoMToEgdobm30L 59930¢gdI0s O™ MYR0ombol
M19dY0 s 3mGIBE0MOHO MHYLOLIBdOL LMoL FgxsLgds (353535 S dYM0dY 2021, 25-28). Lsgombol
3003 9dumEo Jglfogams bywoegdsl Ima33gdl godmaymom MHgR0mbgdol oxggMgbEosE300L Lsdo dmsgs¢0
dobgdo:

1. 9mfyzems Ggaombgddo sMamd®m030 93mbmdozol 9B MEMds b sMMLGdMdS: LgdEm®Owwo
0B BLO 0fj393L FoMTIMGdOL OEgToL S oMM F30MHMBYBOLSTO LYLE) 5O3ESFO;

2. 396@¢Go6  ©s  M9a0mbmer  bgwobviegdgdl  dmMol  YBEgdsdmlbowgdsms  dsdoxgbs:
15356mbEgdI™M BoBol oMbgzgfomds s [oboswdgamdmogo bobosmo bgwl wdwol gMoosbo
93Mbm3o3MmEMmo LogMEol GmOIOMmYDIS;

3. 396089M0Mwo  Gga0mbgdol  dMbgdMoz0  3m@gbEosmol  5MmM30LgdMds:  BsdMMBYbowo
93006900l 3063M96¢ Mo GglodmgdMdgdol BOHEs 300306 35380MT0s om0 3969dMH030
M9Lm®LYdOL Fgbfogarslis s MYs0bYdILMb.

B90m0b0dbosd  250mdEobaty, ULods®mggwml  Hga0mbmwo  3mwo@olzol  LEGHMmsGHIHoIEw
d0Bbs Mbs B3MYse0dEIL M3009630mMgd©O 93mbmIozMmo LobEgdol obgmyagzs. gl ar9EolbIMBL
3003090 BeEosw-93mbmdo3emo 33wowgdgdol MBy39gd 9399Mwomgdsl, Mog YbOWblgwymal
39600839000 Bmbgdol BGmOLOMIINME o3l 3963005Mgd0L  M30LgdMOz5 sbowy Laggbm@by
(0565358300 s sesg30dg 2004).

©3l33bs

6930060 LmEosEy©-93mbmdogmo Mmsbslim®mdol ©sdwgzs dmombmgl 3md3mgdbm® s
LobGgdMe bobgwdform 3mwoE03sL, 306506 396EGHMIWOBIOO TsMHMNZOL BHEMmOEOE0E0 FoEYMTd> 39H
bOmMB39wYmBL 39H0BIMH0Mwo BIOHOEGHMM0gd0L LMk ©s 3sMmTmbome 496300056M90sL. 3OHMdYIMGHO
M93006900L bLeE0sWMM-930mbMmT03MMO HJSdOWOES300LMZ0L A93FY39G 00 F0O MZ0MYIBZOMMGOSO
930bm303meo 89doboBIgdol s0mddggds s MglEOLlmo 3mEgboswol LMo sm30Lgds. SOLYdMEO
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M95@0Md0L om35¢0obfiobgdom 36093bgwm3zs605 M30mMBsMMZg0 gHMJMgdOL BobsblryMo s3EMmbmdool
29d@0gmads, LoobzgbGogom s Ggdbmwmyom®mo bEHodMwomgds, 0bzwybon®o g3mbmdozm®o BHOL
99ol sbgMy3s s MgA0Mbgd0L 060300 MMO LoFoMmMYdYBOL FodmgzEgbs. OLBSEIBLO WMBSBmN
396@®gdLS S 39MH0BIMHOME MHYR0MBIBL FnMmob Jabol 360d369w™M3z56 Lol gdM® 459mf39390L s LEggMmbl
ddbol 063w bon®H 93mbmdogMe 2630006905l dmgwo J3ggbol F58FBHd0m, 30650b 306306
393006805 93mbm3ogMme o  LMEOSWNH  LAEHMVOWMGMBILMB.  bmGMg  sdo@md,  Mgaombymo
10965LHHMdOL 50BMGb3ML AsBLOIMMGdMEo 96093b9wMds 593l Lado®mzgerml (35¢39wEo MHgR0mbol
24963005M980L MzoeLabGHOLOM.
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Key Determinants of Uneven Regional Development in Georgia
Paata Maisuradze
Abstract

This article provides an in-depth analysis of the key factors driving socio-economic inequality across Georgia's regions,
the institutional challenges involved, and potential mechanisms for addressing them. The asymmetric development that emerged
during the post-transition period to a market economy has widened the disparity between urban centers and peripheral regions.
The paper examines the typology of problem regions (crisis, lagging, depressed) and evaluates the dynamics of ongoing fiscal
decentralization. The article examines the fundamental causes that drive economic inequality, including the uneven distribution
of investments, human capital deficits, infrastructural flaws, and demographic challenges. Based on the research findings,
recommendations are provided to foster inclusive economic growth, establish self-sustaining economic systems, and strengthen

the autonomy of local municipalities.

Keywords: Regional Inequality, Fiscal Decentralization, Problem Regions, Inclusive Growth, Equalization Policy.
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08GOl 5MLYdIMBL; BHoLZoL Fgnoligds IMombM3L GBoligdol, Fgamlbisgegdols s 35¢ol JHMMIMOZ BogobBL. 33w93s
20f9MH0m05 5 56 5096l JoBYBMOMOZ 3538060 9dL.

153396dm  Bodyggdo: dMmsgo  Jmbgds, BobsblMHO  LEMVOWMOMBS, 03MmM9Y3YMH0  3MJOOEGEO,
LobBHIMMO MoL 3o, bodsOmzgum.
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Real Estate Price Dynamics and Their Impact on Financial Stability in Georgia: Assessment of Systemic Risks and
Economic Resilience
Paata Memiadze
Abstract

This paper examines the price dynamics of the new residential real estate market in Tbilisi and its potential link to
financial stability in Georgia. The study utilizes the National Statistics Office of Georgia's (Geostat) residential property price
index for 2025-2026, official macroprudential policy publications of the National Bank of Georgia, and the financial accelerator
theory. The annual price index growth was 11.5% in the first quarter of 2025, 5.4% in the second quarter of 2025, and 4.9% in
the second quarter of 2026. A four-pillar conceptual early-warning framework is proposed, comprising indicators for housing
prices and affordability, credit conditions, banking resilience, and macroeconomic shocks. The conclusion indicates that price
growth alone does not confirm the existence of a speculative bubble; risk assessment requires a joint analysis of prices, incomes,

and debt burdens. The study is descriptive and does not establish causal relationships.

Keywords: Real estate, financial stability, mortgage credit, systemic risk, Georgia.
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@MXoLAHOZNG  0bFOLEHOMIBHMOLMID  LobyMyosdo  330035HMOL  FB0IZ6gM3z96  3mBHBE0SwL  ZoFOHMdOL
©0390b03035300LM30L, §3MbMT0IMMO WYHMNOYHITMI0IOMEWIIOL S ,HBOWO* BEBBOEODIFOOLMZOL. IMIBREOL
3560 BH300mdOW63s 2022 {erosb 9639690 ol LEH®GHIFME VOMHYOMEGOL BMHEOEMImOL FsGIGNEHIdOL
0GB B0350, 0d3s MBgds 9M©Toz0  godmf393900, HMYMOOE  0bBMLGHOMIGMOMOo  TIBgMbgdgdo  ©s
3bOIYGHOOEXO EITIMI0JIMEGOOL BOL3YOO.

331935 049690L 30EH03wIMH0 930mbMTogol PsHBML, HMTguoE 59O M0s6gdL MZoLYdMOZ0 98mbgg30L SBogrobl
L5gMHMSFMOHOLM  MEYBODB30980L  LGHOEGHOLEBH03ZWO FMbs3gIgdMB. 0g0 SbsdMgdL, MMI Fowbgsgzs 0dobs, GMA
93060303996 0b6EHgams30sl Lyb-gdol s s IMIRBoL d933gmdom Fgmdwos oo Fgo@sbml LEMsGHIR0ME
LGSBOWMEOMBTo LogMmM 0bFYMYLYdOL TgJdbom s JMbgwod@ol LEH0TMWYdoL Fgd3oMgdom, sbgmo Tgwgajdo
03AMASGMOO oM SGHOL S IMOMBMZL sTBHIO0M 0BLAOGHWMEOMG MIRMGIGOL, #50FZ30M35¢g FVoMMZILW ML ©-
3006M0b60MHYOME  LogHMITMOHOLM  MBsTINMICMBIL 963053900  23630005MJOOL s A96Y Fo3wgbol  Mobgdol
3900L0FMgms. 653MMI0 LEMWEIdS 3MWOGOINMO M93mIgBEOE0YdOm, LosE °J3IbG0 Fo3IMIIMEs LgH-9d0b
0m9OHB0bs30sby dpcoo s 063w HBoMMo  FmEgEgdol  d0dsM0Egdom, s IMIRBOL  IBJIMGdME
396300000905b9 (5653000l MT5FYemz560 3mMHEHOL Bsm3E0m) s 2530gMHYdNE FMZ5THOOZ 1s658dMMBMBSBY.
LodmEmm  x5380, 93mbmIogMmO 063JAMs305 MbEs FoBObOWIdMEIL M5 MMYMmGE 35bs395, 9MTgO  OHMYMO3
AMOOEOWO MBOGMMBMIBOL Bmdgdol Lobogmabewm sds@gdomo 13g@o Fosg0 B30l Mgaombdo yMdgEgs©osbo
LG9dOWMEOMBOLIYD F0Togz5¢r 4BBY.

153396dm  LoByggdo: Togo B30l  Mgauombo, LEMEIROMO  LEGIVOWWOHMDS,  3MEOGH0ZMMO0
0306m3039, L3930V MEOHO 93bMB03MMO BMbYdO, T IMYBIBO, §3BMT0ZMMO 0bEHIYM 309, LoJsGMN3gEM.

dgldsgsemo

9530 B30l Mgyombo 33wz IMma393wobs, MMYMOE 9JOHM-9HMO  Y39wsbY LEHMIGHIR0MWS©
360033690 m3560, oa®d 5M5LEHMVOMOO MgR0mbo Mobsdgmmgg LogMmsdmMolm {alMogdo. Mmlgmol
LOEdolidBHod0sbds FqFMod 36006530 2022 gl Mga0mbo gossd305 0O doergdol 3mb3wcmgbiool
36003039 509650, MILE 30603000 3o3wgbs 593l 93O M0l MLsgMHMbMadIDBY, gbgMygE03ME d5BMYBLS
5 LogMMoIMOHOLM 35FOMBIBY. 3MbRWOIEHTS IsMVZ0s FBHMOOE0YO LsbEzsm IMIRDIO0, Fo5dE0gMs
959639303990 LogO®mbado ©s §o59dBHowgds 3mb3Mm9bgos 93mMm30lL  (39bGHMIWE s SEIMBagEgm
3B0sbmob 35353000909 ©939300Mgd0L 3MMgdBHIODY. 9 BMEBY, Fo30 BEZOL LEBHIVOWYHMOIL g3l
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3930965 M930mb0L Jods, M3 293¢wgbsl sbgbl yz9sxzg™BY, IFYgdMEo BoME3wgEol 9JudmMEGH0WH
5 96963930308 0390L0R0IE00WB - J3OMLEHEBEH03MO 06EFJAMHSE00L FMTogz5¢5©Y.

obLGHMOOMWSE, 8530 DBO30L  MBOBODLMGIOL  bsWOBO  JOMOMOPIP  BMIMBOMYPIMWO 0y
LodbgO™ s doeolidog®  AobBMIoMgdgdBY: Lobgzom doergdol ymxbs, gogobmwmo  3mbgwogdgdo
LodoMmmz9wmbs s IMEEM3580 s JJM3MWOE03OH0  dgEMmdgmds OHMLIOL, MMEJgmL, boGmbs s
9363530065 JmGOL. Jormbgsgzs 0dols, MHMI gl Bod@BmEIdo  33Woz53  SOLYdom  I609369wMdIL
0650hmbgdlL, Lodgabogmm 3393980l IBsMEO bsffoeo bobl Miigsdl ggmg3mbmdongmemo s 3MmEod03Mm-
93mbm3ozmmo doymdgdol dbodo 9609369 mdL MHgaombmeo LEdOEWOHMBOLmMZOL. 93mbmdozmmo
MOHMOJOMETMI0EIOINEGDs, F9FMHMdOL bgadgfymds s 0bxMsbBHMMIEHMOOL gobzomsMmgds bvye MR
39Go©  3obobowgds, OHMAMOE  3mBHI6E0OH0  BEBWVOWODBGHMMIdO, OMIGOLLE TJMIosm  LagMom
06¢gM9gLigdol 99Jdbs s 989MHbYdGd0m 459Mf39meo boMxqdol 4oBM©s, MMIEzs do00 LGB0 DBsEO0L
99993900 ©s3M300Jd05 0BLEHOGHEOIM O AJM3MEOE036 3060HMdYOBY.

b 6586OHMTo 00gdL 3MWoG03MYMHO 930mbmdozol 39ML3YJEH035L, Moms §3:mbmdogMMo 0b@gamozos
2390M0330ml,  MMamGE 9530 B30l Ggaombdo  LEGHBOWWOHMBOL  bgwdgfymdol  LEHMOEJROMEO
0blEGHOWIBG0.  Q9BLIZNNOIOMO  YMMIEPYdS gmTMdS MO  MOMNOJGOHN39300MGOME  gegdgb@L:
139305 M  93mbmdogmem  Bmbgadl (Lgb) o Tmo  IMIBBL  (BHGBLIL30MBO  LogMmSTMGOLM
LoB®BLIMOGM  BoMTOYBH0). Lodo@mzgwm §omdmoygbl 0bbEHMMIGHOME Tgdmbggzsl, Moash dolo,
MMAMOE 9530 B30l 39Mm0dF0L s LoG®MmbBoGMm J3994bol d3mbBoEos 5353806M90L Lgb-ob Fobgz0maMgdL
93006 LoBEobb3MOEHM o 1o35FMHM JugEgdMsb. Jmsgzs0M0 JoBB0s Fgx3sLEL, vy Medwgbs dgmdwos
00 93mbmdo3Mm-0bBga™o3ome 89dobobdgdl fawowl dg@sbs dogo Brmgzol Mgaomboli ygm3meo@olw®
LEHOBOEYHMOSTO.

390G MOH0  303mmgbos, OHMI  93mbmBo3ME  0bGIAMOE0sL LyH-gdobs s T IMIRBOL
99039000 89m00s f3owmo d9035bml 3903M0GH0396 U3od0@OHMdSdo
MONO0JONIMI00JdYgdol bgardgfigmdom, 0b39LEH0E0gd0l IMBo3000 s MYOHMOIHNLILIGRJICM
93mbmBogmemo  9maqdol  gbgMomadom. m™P3s QU 9BIIAHO, 30MMBOMOS @S MO  93GMIdGNMMO: 0do
©53Mm30090wo0s 989JAO 0bLAEHOEGMEGJOBY, MOLIOL TFoerMZsbg, SL0TIGHMOWMWO LIMI0EJIVIEGdIOOL
396Hd0gdsbYg s 3MMMO060MHYOME LEGMMSTMOOLM TbsMsFIMDY.

330935 094gbgdl LodoMmmz9wmBy 3mIMLOMmGdIME MZ30L9gdM03 99sMd000 dg0mbgg30L JoyMdsl.
LgB-go0 s VMo IMYBSBO  gobobogds,  MIMAMOE  MYOMDOYNNOIOZA0MYPIMo  93MmbMBoIME-
06393053000 994560Ba900, brwm s6soBo 5300005690L LogMHmsdMMOLM 3:E0EH03MM0 930bMmdogol s
39093MmbMmIo30L  oEHIMSEGHOL, MM dmbs3ggdgdmsb s 0bLEGHOEWEOMO 9BYIMOTgOMsb. dmsgzsto
b0 0390 59m 35655 08 306M3gdOL 0©IBEGHOTBOEFOMIdS, OHMIWGdTol 393006MIds s 0b3gLEO(30Jd0
o00mIMdL Jos 4900500 989JBHIOL O FEYMIMOL, bogwrs 0dobs, MM 3035MsEM®, GM™JI
WOHPOJONESTMI0OIOMEGDS 599300905 FoMBMIMIL 3mE0E03w96 1EOd0EIMHMBL.

09mOHoMwo  BsORMm  gyMbmds  ggmg3mbmdogsl, LogMmsdmMobm  JmEodoznem  93mbmdogzal,
3033 9dLbmE YYHNOYMHNITMI0IOYGdL o §3bmT03H Lobgedfogm bgwwmgbgdsl. wvm@gs3ds (1990)
39003063035 3obLaBMZGS, MMAMmOE 93mbmdogzmemo 0bbEHMWIghEHIOOL dmygbgds dgm3meo@olzmeo
dobbgdol  Toboefgzs,  bmwm  qowdobds (1987,  2001)  bsbo  qomlgs 93mbmdoznme
MOMOJOMEIMI0OIOMEGOL s bobgedfomm dosgrsl dmMol MOHMogHmgdgogdsl. 6503 (2011) 3093
MROM 259033900 93mbmIozHo 0blEGHMmIgbGHIdol MmO ,333056 dowsdo®. 39m3sbols s bsol (1977)
30039l MB0YMHEITM30JIMMIdOL  MYME0s  FoMBmogbl  39BGOINMH  sbowo@olm®
Log3dzgel: 93mbmdogme 35380609l Fgmderosm Fgsd30mmb 3mbgaroddol LbEodwwgdo dgzgMhbgdgdol
bstrxgdob 2oHBMmPOm s MYHMOYHMJIgEgdol IMsz5wo sGboL 8gddbom. 53s3MMMEsE, SbodgEHMorE
MOPOIODNESTMI0EIOMGOSL  Fgdwos  FoMmOmdgol  dmfiggaromds s  99ddbol  0dwmemgdol
d9LsdgdMdYd0, 2obLIIMOMGdO 0d, Losg BIOMMWos  LEAHMIGIROMWO  0bROLEHONIBHMGOS b
96903 ToM5890s.

LgB-900L WOBHIMIGMS SBsEMYoMEMs© FoMmBMogbl MMM TgladwgdErmdgdl, oly MOoLZgdU.
LgB-9ob  Jgydwosm IMOBoEMb 3063000 YEbmmEo 0b39LGH0E0gd0, bgwo Fgmfiymb gdudmemEby
MmM036G0MgdM  BOEIL, MBI  WOMYOMEGdOm  X5F39000  0BFJAMOE0sL s [oMdmJdbsb
93600 ©s 0BBOLHGYIGNONLO 33©TIIBO JBIIHIO0. M8, 9GO 3Zw3s SbY3Y
39033900 963005396 296300509dL, Ll Bos 35330M7dL, BTsMM39EMIOL 3OHMIWYTGOL, BoLIoEE
botxgdl s 39609 ©9M30IOIgdol BOHEIL, BrmymOa 3ndgbon® dgbrmoggdl (Farole, 2011; World
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Bank, 2017; ADB, 2021). 99bs0500bo, gl 33935 bgb-9dL goboboogl s6s WdMogrm© 0blEMMdghb@gdow,
965990 99dobobagdo, MMIgEms §3wowo LEHsd0EOHMdSd0 ©M30©IIMYWos Fom0  0bGIYMIEo0L
bs0obbbg MBOH® BosOIMM Fos s MYA0MbE 930mbMB03JoLsE. LEGHMSEJ0IEXO LGSO MEOMBOL 3Mmbi3gRE0s
21939 BOBIOMMYdIME0s Fobo FHMOOE0Wo bsdbgM™ 360dzbgEw™dOL Jowds. 53 333580 0g0 FMoE3L
93Mbm303Me 3MHoMdL, JofjmEgdol X 533900L MLsx3MmbMmgdsl, s35380MHGBL s MbIOL Qowderml 469
9m390L  3mbx3odBHol gligowoEool asMgdg. b MBOM BoGom 39OL3gdE03s Tggbodsdgds 93M™3sgzdoMol
90aMdsl 8530 B30l F0dsMm, MHMIGEoE 9393306MHJAL  93mbMT0ZMM  3900EEIMBL, 53530069,
000aM0MdL o MLORMMbMYdSL.  SBseo@03zdo  Bo@Bm, dgbsdsdols®, 99M®056xdL  93mbmdozmemo
MODNO0JO0ETM300JOMEgool  BEBOwoBsEgool 3mEIBEoMm 9n39dBIL  OYoLEBHNME  LsBOMbYIOML
doms  sbodgBH®mool, 0bLEGOGHWEoMMO LoLYLbEHOL ©s 93mbmdogMMmo  35380MgdoL  Tgbodwm  0MMO©
24580yg9bgdol globgd.

8530 B30l bGHMGHIH0wo 3608369Md 498MI0bIMYMBL Folo 3mDBOE00WIL 9g3MM3ol, sDool s
bEm 508Mbsgmgmol 33gmabg s Jobo, MMM 969MmyqE030L, Lobodmberm s 30RMWWO 353806 7d0L
©9M9xnboL HME0EB. HJrombrwo ©obsdozol GmMBoMmIBOL 0356 odGMMIOL Mol (056 GLgmo,
0)MHJgm0, 930™ 3538060, bs@m s hobgmo. 8530 B30l 93mbMB03MH0 0sbs3IOMICMBOL MMHYsboDsEG0s
(BSEC) §oMm0mo9bl 930603034960 0056593OMInmdol 3603369am3zsb 301035c0dbM0g 3ero@gm®masl, bmem
936003539060 LY MBOHM FgEHo bobL Migsdl ©H3938060gdL, TEAMIEMBINL S IYMI© A9B30M5MYBS.
0353OMNWIQ,  FPINFOIL0  3MbBogHgdo, LBJ3ogdo, 0BBOLAHONIHYONo TJdbRgIdo ©s
39M3M@0G039MH0 306390 gb30s 330003 MWL MHJA0MbME 06¢)gMoE0sL MBOHM WGMTs mbyby.
3mb39duGdo, 8o ©MYRLBT> TImodmzs LEMIE IR0 IB0dzbgEMds, GMYMOE TN GHO0TMPIWIOO
5003 gM-©ob3EgmOL FoHIMYEHTs, HMIgEoa 5353806053l PobgmL s 3gbEHMswE sDosl bodbMHgm
39335L00bsb, Vo3 BOZLLMD s 93OM3LB, GHMLINOL  BHIMOGHMOOOL  239MHEOL  sg3wom. dobo
068M5LEGHMMIBHMOS 3n0Eo3L 5B, 3190030l s B3gml 30MEHIOL, dogdm-mMdOWOLO-YsMlol M30bogbsol s
LogdoMmM39wML Fo30 BEZ0L 3MMEGHIOL, FoblogMmMmgd0m BMMLY @S domdL. 2022 Ferosh G3060md6Hvb3s
360036903650 450BsMIS, MMIEs 89535190930 45BLb393GdS BYdgbEHOL s BgomEMEMAool dobgzom.

©9M9x356L dgvyderos F3eowo d90Eebmb LEsdowrMmdsdo Lsdo doM0msEo dgdsbobdol dgdzgmdoo.
3060390, 030 ©039OLOROEOMOIRL  LogeFMHMm  FoMIOYYBHIOL s S930MIOL  EHTMIOEIOMWJdL 9O
©9Mgxn6bg b oBHMmObY. TgmMg, ol Fgmdwos LBEGHOTMEOMGdS  Fofomlb  93bMmI0gNH  5gEH03MdL
LoB@obboGm  Lobgdfoxmgddo @mxolEozol, 3mOmEoL byMzolgdol, Fomdmgdol s 0b3glEoEogdol
09039mdom. 3gbsdy, 00 Jdbol 93mbmdogM® MMHPNOIOMITMI0WPIINYWGIL  YsBIbgML, sDYMBdS0K B,
LogdoMmM39Mbs s 93MM3gE 35MHEGHB0MEMmIOL FnMOL, M3 3mGHIBEF0MMI® 5dE0gMHIOL 1sbITIOMIMdOL
23936039g30L  BEG0IMEGIL.  Logdo®mzggembomgol, dws  ©IMIRBL s  13g30se  HBmbgdl  dmEol
MON0JOHJIgq05d Tgboderms AsHBIMEOM™ML HoMmdmgdol, wmxobGHozol s ITGHIOOMNO VOMYOEGdOL
23dBo3mdgdoL  3m@EHYboowo.  dombgsge  sdobs, ®Bgds  IB0dgbgwrmgabo  Molggdo.  Loddwrsgzmol
3903900, 06x3MLEHOMIGMOWMWo boM3zgbgdo, GO LobsbEzdm 3MHMmEJIYHJP0 s  JsL3ooL
0mM560l Igbrmmwo Loddwsghg, Msdsg 890dmgds AoBIMEML LdGMIBBOGHM bobxgdo s Fgsd3oMHmb
30639960963 Wb5M056Mds.  gM3MWOF03O  5MLEHO0ENHMBST LodbGgm  35335L0500, 3MBE3MOIBbGHMo
053938009008 ol Haltogds, sLodgEMmOds 93mbmInzwe ©IIM3IOEIdMEdgdds s 93mbmdogmMo
0d9qdol GglodwgdEmdsd 515939 90dgds aLLAHML  IMIBRBOL  LGHMVOWOBsgooL 3MmEHbaoswo.
39090mbo3ggomo  Bgfmws, Foon  ImMol  dmgdgo  3oL30oL  BEZsBY, FoMmBMoYIpL  WsdsEgdom
9mfyzesmdol Hysmrml.

5033565, 8995 ©IMIRBO s L3930 Mo 93mbmIogmmo Bmbrdo Mbs gog30aMmm sGS Mmyme3
1G900EYHMBOL 53EMT>GHMO [4oMHMmIdO s 55 HMAMOF BHOMIOEOIWO MisBOMbMGdIOL dgmsbbdgdgdol
3903309 gd0. 300 3m9630vIM0 3wowo sTmM30EIdI0s 05Dg, FoMHTMIMBL 0¥ 56O ©3O30MYDS s
0b39LGH030gd0 Fomomm, Fos Bgdmddag 9BIJAHIOL, BaMo® 0bLEHOGHWEIOL, O39MOLOBOEFOMYdME
93MmbmBogMe  MOHMOYGHMNMBIPL s MJROMbME  MoBIFIOMIMBL. Qb 30MHMOOMO  MHNOYHNMDS

§900my9bL 3300930l B0ge 2obbore (396EHMH B0 03MH 3OHMBEYTsL.

do®0ms@o bsfoero

U39605¢729650 9302620037960 bmbgdo (Ugb) Geagmeig 0638 Gsgool obbdmd96(3960
1393050 93mbmdogmemo  bmbgdo  dobs 8603369ermzgs6o  3meo@ozm®o  oblEMmwdghEo
9JudmeGDy  MMm0gbGMIPRMo  0bEMLEHMOsMoDsE00l  bgawdgfigmdobmzol, wEbmMo  30HEI3oMHo

50



LOYIAMDSTME 0L M 3IG0MIRINO 5HAIBG60IG TIG6SR0 ,,0 6 & IR I I & (¢

Ne 2 (82), 2026
INTERNATIONAL PERIODICAL SCIENTIFIC JOURNAL“INTELLECTTI”

0639b¢3030gd0L IMLIHBOWIE O JEMBSCE VOMYPOIVEIO00 K9F39080 0bEF Mool bgedgfymdolimgol,
296L5319NMPO0®  J630MMGOIE® S FOMIToZse §30bMT03gddo. Fogo bozol JMbGHyJuBHTo, bgb-gdo
bOMEGOL MEOTo Ml 930bMmT03MM0 49630156 gdOL bgEdgiymdols s MBOM BsMm® 39mg3mbmdozmemo
d0Bb9d0L FbomF ML ©39300MJOOL 3MMgJEHIOMD.

LodoMmmM39w™B ML M30L0 30603900 0s30LvBe0  0bEMLEMOMEo Bmbgdo 2000-0s60
Pgdol dmeml, HMAMOE MBRO® BGsOoO® bEHMGIR00L bsfoeo FDI-ol dmbsBos© ©s 93mbmdozol
©039ML08035300LmM30L. LodsMMEGOMO30 BsORM MYYMEOMHEIds Mo30LvBsE0 0bEWMLEAEAMOWWo HBmbydol
dgliobgd 356mbom, GMIgaros 330035HMdL 3603369¢rm396 FgrogsmgdL. 3md3s60gd0 sligzg LatygdErmdb
3905030390100 530b60LEGHMIE0Wo 3OMEIEIMIO00 S FMyqdoL MHY35EHM0S300m.

BMo0lb 0530Lv8s5wo 0bEMLEHMOMOo Bmbs, HMIgEoE 3EIdIMIMOL BMmMOL Lsbrgsm dmME0l
0000905Mm9©, 5O 439wsBY OO s LEHMIBHIFOWOE Y39wsby 3603369 mgsbo. 300 3gd@eeBy dgBo
RoMHMMO0M, 030 0Ygbgdl 300306 3mMOHGHDY §3MTsL MmYoLbEBH0IoL s FoMmdmgdolmgol. Jwmsolol
05300 0bEMLBHMOMo  Bmbs  Bm3MLOMGOMEos  Losg@mImdowrm  3m33mbgb3Hgdby,
Loygmxzo3bmgzmgdm $gdbogols s bmdwd FoMdmgds®yg, bmwm mdowolol mogobMaswo 0bprbG®owwmo
Dmbs boBl Mlsgsdl bgM30LgdL, X olE0Isl s Fsse@gdbmemaonm® Lgddm®mgdl. Bobgwo 0bggl@mmgdo
(059, 3195060l XaMR30) 2obLE3MMNMHYd0m SJBHOMMIdO 0y3bgb, J3OM3ME s MMGIME 333560906
9OMNS.

90093990 8mo@Eogl dqLsdhbgg FDI 899m@obgdgdl, Lodwmdsm saowgdol dgddbsl s 9Judm®mEol
BOEL Lodobby LydBMMGdTo. BMMTs IMmoboEs 0639LEHOE0Jd0 FoMTmgdasls s WmKoLEH3ST0, Mg byl
PFYmdL LodoMMZgEMUL, OHMAMEOE LOGMBBOEM 3530l OMEL. 1T, LogMHM 93MmbMT0IMEOO Jo3wgbs MPgds
930 dogdmo  bsfgolb ImemEobgdmsb Tdgsmgdom, bBmbgdo bBdoMo BWbJ3z0mbomgdab, Gmymds
89050900  0BME0MHIdMEo  963Ws3900. MBOE0SOO  dmbs3gdgdo  LaduBoBol s  ghmgbmro
L50b39LEG0EOM LsoggbBHM©Ib B0MPOMGIL smslimdom dgddboer LsdMBsm sEPOWLS s SBMdOm FoEromb
0b39LGH0305BY, M35 BgIMJdgEgoolL 45BMIZ39d0 J)HBOMOLIOS.

3mob BgH-ob Losbermgg 30MHEBHM6 300306 byl Miymdl (H30000900L oHBOmOE ©s3MTs39d5L
Q5 ©535FHJOOMNO VOMYPOINYGOOL 3559 T539dsL, MoE 5d0gMIdL IMIRBOL 3Mb3IMMIBEMBIH0BMBL. gl
0639305305 B9l Mfymdl LoGMobbo@m @MHmob dgdEoMgdsl s Jdbol Tgbodwrgdemdgdl Jo@omveo
13063900bm30L 930D FofmEgdoL ¥ oF390d0 dmbsfoegmdoliogol.

9636 s Hga0mbe Mbygdbyg, bLgb-9d0 byl MfYMdlL 93mbMI03H BOHEL s FAMIOMB.
LodoMmM39Mb 93mbmBo30L O39MLOGOISF00M BHMOE0o bgddEMmMgdol dowmds (Lamgwol dgmMbgmds,
&OH0DI0, H5360¢gd0), olobo byl MHymdl dmxgMgdol Fqddbsl asmg dm 3900l Hobssmdwgy. yoBMoEo
FDI s gdudm®@ol 898mbogmgdo  sdeogmqdl  35360mg3mbmdogw®  BEsdowHmdsl ©s gobgsmwm®
d9LsdgdMdYL. WRGM dgBoE, Fomds@dme bgb-gdl 8gmdeosm 00mddgmb, MHmym®E dmEgergdds
930060 M965FIOMIMBOLMZOL, Gog byl  »Hygmdl  dugogl 0b0EosEHO39dL  sBYMdsoXBLS @
0Hdgmndo.

3996 Mmaom®Ho ©s 0683MLEGWIGHMOMEO gobzomsmgds FoMmdmowagbl 300093 gH® OIdOM
296BMIoEgdsl. Bmbgdl bdoMow dgdmodlzc msbsdgmmgzg domm30lL 36odEH03s, Labfogwm 3HMaMsdgdo s
06305LGHMIBHMOHOL 3obobErgdgd0 (3Bgdo, gegdEHMHmMmgbataos, 30BOHWMO ©s353806M9ds), MLSE Fgwdwos
393039905 303 308gdsMYg BHgMHoEMM09dBY, HrEIbsg 3930060700 gsbBMb bgmdgfhgmdowos. bgb-gdo
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Economic Integration as an Instrument of Geopolitical Stability in the Black Sea Region: The Case of Special
Economic Zones and the "Middle Corridor"
Kakha Pavlenishvili
Abstract

The Black Sea region remains one of the most critical geopolitical arenas in the contemporary international system,
where Russia’s full-scale invasion of Ukraine, energy security dilemmas, and competing connectivity projects shape the prospects
for strategic stability. While traditional security approaches emphasize military and hard-power dimensions, this paper examines
the potential of economic integration as a tool for fostering geopolitical stability. Focusing on the interplay between political
economy, Special Economic Zones (SEZs), and the Middle Corridor (Trans-Caspian International Transport Route), it analyzes
how economic instruments can mitigate tensions and enhance resilience in the region. Drawing on Georgia’s experience, the
study highlights the role of free industrial zones in Poti, Kutaisi, and Tbilisi as platforms for attracting foreign direct investment
(FDI), stimulating export-oriented growth, and integrating into global value chains. These SEZs, when synergized with the
logistical infrastructure of the Middle Corridor—particularly the ports of Poti and Batumi—offer significant potential for trade
diversification, economic interdependence, and “soft” stabilization. The corridor’s growing cargo volumes since 2022
demonstrate its strategic value as an alternative to northern routes, yet persistent challenges such as infrastructure bottlenecks,
and risks of asymmetric dependencies remain.

This research employs a political economy framework, combining qualitative case study analysis with statistical data
from international organizations. It argues that while economic integration through SEZs and the Middle Corridor can
contribute to strategic stability by creating shared interests and reducing conflict incentives, such outcomes are not automatic.
They require complementary institutional reforms, transparent governance, and coordinated international corroboration to
address risks of enclave development and external influence. The paper concludes with policy recommendations, emphasizing
the modernization of SEZs toward sustainable and inclusive models, accelerated development of the Middle Corridor (including
the Anaklia Deep Sea Port), and strengthened multilateral cooperation. Ultimately, economic integration should be viewed not
as a panacea, but as a vital complementary pillar to conventional security measures in the pursuit of long-term stability in the
Black Sea region.

Keywords: Black Sea region, strategic stability, political economy, Special Economic Zones, Middle
Corridor, economic integration, Georgia.
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39M30M0G03MM0 BoJBHMOIOOL J0doMm, Moz IMoMbM3L V0MYPdIMEgdoL Tgroligdol MBMM IEYMIVO ©S
39360965 aldMYdYEo dmEYEgdol sbgMagsL [6; 7; 10].

L59OHMSTMOOLM  JModBH03500 Ly MBOHM GoOmMmE §sdmoyqbads Al-Augmented Valuation-ol
36398305, o3 2mobbdmdl  bgrmgbmmo  0b@ggdBHol  sbBoMmgdom  Fgxzsligdomo  IBmigLlol
239099 MdglgdsL. J0MbgEe35® G9dbmEmyom®mo Iglsdewgdemdgdol HBMmEoLs, 3608369wm3zsb 3Mobzods
33Wwog ®bgds  899x35Lgdol  3OMRgBoMo  HMEOoLs ©s  3MBEGOHMEOL  gbstBmbgds. msbsdgmmag
LogMHMsdmGHobm LESBIMEJOOE B0MMO0MYIL, HMd Al wbos 4obobowgdmmgl gowsfy39@EHowgdol dowgdol
b5 5939M 0bLEMMAIBEHE S 565 3MMmGgLoMbswo 9JbdgME ol MM Eslmgsb 9933w gws.

5060950, M65990M™m3g Fgx3sLgdomo Logdosbmds 360d369wMm3z560 FHMIBLBMOTs300L  gEHs3bgs.
bgmzbm@o 0bEgagdBHo, 3oEo8OHMEgds, 93MMm3Ywo bEobsmEdo s ESG-0oamdgdo ghmop Jdbosb
Md6530 Jnbgdol doBOOLS s OMYPIMGOOL 3OHMBILOLIEO TgxsLgdoL sbowr sGJoEgdEMab.

60oEbgomo Bsgobo

99Ol 3500305 (MIGYMBMdS) LodNomYdMwo 0dbs MBOoOLOLy s LodoMmzgewml bbgs
MEOBM  bogMggddo MdMmsgzo  Jmbgdol  GHEMsbbsogdzogdol  gddoMome  0bwgugdby oYM EbMdom.
0509053039MTs  9MJoBgd@GMsd  9B39bs  sdOLMEEHMMO  BEYMOIEMBS  FoswlobdoMEo  sdSBOM
3M3LEOOMMMBOL (Fobgdol Foob®ol) 6, € K™ 90dsGom.

3133365

Jogdmo  gedmmgwomo  dggagdo BOmmws  gdmbggzs ogmMommo 3090d5mdol
930390 gdgdl, Gog SEsLGYMIBL seamMomdol domoe gi30d@EH0sbmdsl »dMsgo Jmbgdol gmhmgbrmeo
B35BOOL 30mabmboMgdols s g3em3me LEsbEsMEgdmsb magligdsmdol 3hmagldo.

Bo@oMgdmwo  sbowobo sh39bgdL, MM dgxnoligdomo  Logddosbmds ©®al  GHgdbmwmyom®o s
LEAHOYIGHIOMEO 330EGdGOOL 5JEH0YO 9BHO3HYs. bgrrmgbm®o 0b@Egwgd@o, 8953L9d0L s53EMBoEH0bYdMWwo
919900 S OO IMbs3789d0 M9BIME 33Ol 565 FoMEHM V0MYOEdOL FobloBLIMOL JgomEIdL -
03305 0565 3MMTBILOEo Logdosbmdol 3ModEH03Mwo JoYMTs3.

L5doMM39MbmM30L gl (330Egdgdo 49BLsMMMgO0m 360d3bgEMmgsb0s: J399bol MdMsgo Jmbgdols
05D5M0 dmm Hergddo godmoMBgzs BoEowo  5JGH03MdOm, GoLgdol BMEOL  BHYbabgooms @y Yoty
93MmbmBogMe 36Hm3glgdbg BIMO  sIM30EYIMWGBOm. 33350 33083965, BMT B>BOHOL EObsOIOL
0530930600 3MM0 35093, JogMs30wwo 3MHm3gLgdo s LEgMMITMMOLM AJM3MEOE03MOO Bod@MEgdo
9605 2obloBL3MOgL.

Bggbo sBMom, EVS 2025-obs o IVS 2025-0b ULEbst@gdmeb ©osbemgds bodsGomggerml
39535590000 LoOLEBJIOL 630 MGOOL 59930¢gdYE0 F0TSM0IIEGDss. 53 3OMEILA0 3HOMMOE GO Ybos
239bgl  ESG-g5J@mMgdol, 9b96mamgngddtmdols s 3ox6Omwo dgg8slgdol 9900m@qdol 9¢s3mdmogo
06393605309 - gl FIBOOL BSBOOL 250 FF0MZMOIBG s B0bggLEHOEOM F0TBOWIGEMBLS.

305Lm9bogg 033958605, HMI bgarmzbm®mo 0b@EHgwad@ol 458myqbgdsl 89x3sLgdom Logddosbmdsdo msb
abEogl 4563390 MH0oLJJd0E - 8tmbs3Egdms LEbEMMBOUL, SEIYMOHOMTMEo 8039MAMIOOL, 359F306035¢MdOLS
©5  30MmxgLboMo  3sLvbolidygdErMdol  MZ3oLsBOOLOm. sdodmd Al Fgdbmemyogdol  sbgmyzs
A9J6mmaome  3OmyMglmsb ghmo©  3OHMRILOMO  9gmo3ol, LogMmMsdmMHolm  LEBIMEHIOOLS  ©s
5Q0530560L 3MbEHMMEOL 36H0630390L53 b 9YMHEbMdMOIL.

LodMEMmm, 99x3sL9d0m0 b5gd0sbMdOL gobgomstmgds LbodoMmzgwmdo ofows 0dsby 0dbgds
©50M300900, oY)  509bs  BmbgdbEgds  30x8OWWo  GH9dbmwmyogdol,  Loghmsdm®moli,m
LEobIMEHIOOLS s JOMZbMo 3M5dEH030L 35MTMboo Tgmogligds.
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Artificial Intelligence and European Standards in Modern Real Estate Valuation: Challenges and Prospects for
Georgia

Tamar Chachanidze, Aleksandre Sichinava, Lasha Mgeladze
Abstract
This paper examines the integration of artificial intelligence (AI) into the structure of real estate valuation in
accordance with the European Valuation Standards (EVS). The study focuses on reducing market uncertainty and, in the context
of Georgia, on filtering price anomalies and forecasting expected market states through a discrete nonlinear price-forecasting
model. The model performs automatic filtering of anomalous transactions and generates accurate forecasts of the development
of Georgia's real estate market, free from subjective factors.

Keywords: real estate valuation, artificial intelligence, EVS 2025, IVS 2025, Georgian real estate market, automated
valuation models, investments, cadastral value, ESG.
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0311 g3mbmdozs ECONOMICS

ALmxEom 35BsMHBY BsL0s6o Jomswgdol 989dE0s60 bsobzglGogom 0bmgsgow®o
3O8OMEo Ingeol dobss®lo
05356 BsBs60dg

E-mail: tamar_chachanidze@yahoo.com
Lagomggaml ¢gdbozm®o vboggdlodgdo

98960540

3393580 gobbowrmos Abmgeom 35BsMmbY Bobosbo Jomowgdol 98gd@0sbo boobzglBogom obmgsgom®o
EOBOWWOo ImEYerol Jobssmlo, derm3hgob-Em39b0BoEools s 33963 MMm-530656LEMmO 0B70bgMooL LobmgBol dsboby.
65960330 LoGTOLYMWsEss JuFogErowo (308OWMO 5§E03900L 3MOERIOL M3BH0T0DE00L 3OMdMYTs EOHMOL
Lol LOEOEYDY. LsdsBOM LobEGIIOL MHOROZ0 J3MEWMEOOL FMEYOMYdOLMZOL FgdmEsbow0s BoMMZsO
©0oU3M9EHMo 68030 LEHMILEGMOO FEyMTsMYMBdOL Loz oL Bs@BM. fomdmygbowos dmEgmol 3MYdsEMdOL 835360
0509053039900 56500, LM E-30BGMJEHIOOL BbI30MmbIwMMmHO M3BH0B0DoE0S s BT53wgdol FbgoBGMEgdol
abodgBHMmomwo Halgdo. 331935 MAYMIMOE 59B30EI0L, OMI 0RO 5JG03900L Fowmd@mOZ30 IRWMBYMMdS O
MfY3930 0330MOMds 24/7 6950880 M5QOZIWMEOE 5830MJOL Lom3gMogom botxgdl o 3I3M03GHMYMIBOO
WIXIMJOoL 39d39md00 MHOWB39YMBL 3930BOOL BBOOL SBLMEYGHME MLsBOMbMYdL. 33930l bsgsbo ©s
00Bbgd0: LogOHTINMOLM Boliosbo JowsgdoL dBsMDY BH™IIB0BIIMO MMM 5dE039d0L (RWA) s 30BGWwmo
BL0sBO  Jooagdol LsobzgbBoaom 3MOHEBIWOlL M3GH0T0BsE300L ©OBsTO3MMO dMmi3gLo, MMAgwoE 0dYymagds
36535 R BHMOMWOo bGHMILGHWOO HBgbols s LadsBMM PobMLIBEZMYMdOL 30HMdIdT0. 33eg30L Jobsbo: OH™OL
Lol 396H0MEAB0 F0BOHMEO 5JEH03900L FoOM30L vFsmglio JsMA0 §dggdoL 3mgRB0E0g6EHOL IJmby Jomgdsdolzm®o
3ol 899dbs; Lam3gMmsgom batxgdol obodwdsdy sg396s 84959531900l 39690@MIdOL oM, W0330MOMIOL
99b3mb9gbESW MO DO S 3930BOEOL YBEZWIIO IOOSEMAMOIBOIO >OMOEL3OL MBOWBZgEYMes. 9g0MEMEMY0s
- Bo86OHMIoL mgmEomE s LsobgobMm bgMbgdowml §oMdmoygbl BomowdmEmco 33563 MM-8Bobsblmmo o
LEBHMIILEHOO S6sEobol BgmmEgdo: M350 OLIMYEMMO FMH53030 LGMIsLEBM™MOo dymdsmgmdol LogmEol BsGBm
(359m0ygbgds LodsbO™ LobEIoL ggmeEool Mgswwy® EOMIo LoIMWOMmIIOLMZOL, LSIE Ym3gEwo GobsblwMo
330 35bobowgds BHMAMOE LEAHMIJLEHWIOO dEHMTIMIMIOL 39dEMMO); E0bsT0INMO 3HMYMT0Mds s FsM3mM3z0L
36m@Eglgdo  (OHmol  LsbGver  3gMHomEdo  bLoobzgbBogom  osfy39GHOIIOL  M3E0TSWIHO  BHEMYIEBHMMO0L
390mbomawgmo©  350HgbdgMyol  FobMlsHzMgEmdol  3Gobaodols s 339B@MMO  gosligarol  30bgEogolL
3°03500ffobgdom);  3MYdsEMdOL  s65ewoBO  (56MHRB0Z0  FomGIIBHOIMOO  SEIPRMOOMIJOOL  3MYBIEMBOLS S
900 M5Md0L 335360 G98mfidgds, Mg YHBOmYMD3gYmal 3oL MEHYMIOHMIL  BMOLIsIMOMEO LodsbMMm Myg3zol;
3@m3Bg06-0b67069005  (LAsHE-3mb6BHMIBHIOOL  3OMYMTOMIdsEO  1LZMHO3BHIOOL  FJPMEMELMY0s  ©030©I6IdOL
93GMI>GHMO0  2bsfowgdols s 3M03GMyMonomE wgxggddo (DLT) 9mbszgdms 39306Mmgdolbmgzol); 89e9ag00:
89005390905 BoLOSBO Jomowgdol 3MOEHBRIWOL M3EH0T0BsE00L sM[MR030 3069GH0IMNMO SWAMOMOmT0 Lol
©MHMT0o, Mo 53B303g0L LEob3zgLEBOEOM MOL3gdOL 78%-00 899306 Jd.

©58(3)30(3900s [FomdM030 3RWMIYMdOL Fo09T5B039M0 9gi9dE0bMds, Ml dbbgow 5J&Hoggdl dozcmm-
RM53096(3905© ol s dBsODBY 3930Gow0L BMBoE30L FHgddl BMEOL. LAsOE-3mbGModEGHJdoL  s8mJdggdom
000fgmwos  GHMsbbBodgormo 899595300900l OO  goBoGMeEgds, o3 Lotm3gMszom  botxgdl  dobodswrm
60868y 59;30690L. B00gdMEos IMEIWOl LEOHNEO T doG03MEOO 3MIVOMDS, MoE FodmMoEbagl LobEgdm®
9930™39PRL 3080w 5dBH0ggd0m 24/7 6910030 MGY39G0 35FOHMDOLLL;  358mygbgdol LggMm - LogMHmsImMmobm
130656LMM0 0671069005 s Lsdb3m  Lgd@mMo, 0bmgszodo  30gOHMWo  sd@ozgdols s  b39Mgbmwo oYy
30M30M6053070 Bsb0sbo Jorsmgdol BHm3gboboEool d3wsdRm®dgdol dglsddbgms, bobgwdfonm s yErmMdsw Mo
LoobzgbGogom  gmbogdo, BOBOMWO  MmdW0Ys30900L  g8olool,  FsMmmzols @S  3930BOwwol  LGmJolGco
®3@080Do300Lm30L, 3JM03EGHMAMIROMO dOMHIOO S ©I3IBGHM0DYdIMWOo B0bsBLYdO: 53EHMBoE0BYdMWo LAsEE)-
306G BHgdol 35856MHmM30L5 s MLsgOHMbM boob3zguEGOEOM WX IHIOOL 5MJoBHIJBHTIMOL sbod9d5.

1553396dm LoEyzgdo: ALMBEOM dsBIMO, Bobnobo JosErIdo, FOBOWO 59303900, LEob3ggLEOEOM
3OBOMEo dm9ro, 0m3hgob-0bg069M0s, 0m3hgob-Gm39b0Bsios, LASOEG-3MbEHMoIB0,
3M03GHMAMIB0NYO WIXIO0, 3O03GHMYMBOWO 50M0EbIs, LEHMPLEGHWMO sbsgrobo.

9L535¢00 5 3MMdEGIol sgBHvYsEmds BobsBlvM 0bgobgMHosdo

30L0060  JosEgdol BsBEOOL LogMmMoTMMmOLm  Qo630oMGOOL  FeEMdsEMTs  ToldEHodw)MMdST,
399603 GOBLRMOTs3000 s 9MMOR0305 06330350 POl {gudmogado ssygbs AbmBwrom
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d5DsODBY  Robosbo  Jowogdol  LoobzgbBosom 3MMmEglol  MIRMEOMmgOOLs S  SEIFMGMOMTODIGOOL
39059935 Mds. gb 3OMEILO SMEFOWIOIW0S, oM T530M93MmbMI0ZMMO FbMLsHBOZMYMdOL 30HMdYdT0O
LOMEYngows  0dbgl  YBOWMB3ggmazowo  3030FHIWOL  dsBMOL  AsToMo,  MLOROHMbM,
GM3BL3MIBEGHMO s FoLowgng]E0sbo BMbdzombomgds [1].

3WMBSWNM0  3obsblmMo LobEGgdol Mgawomgds Msbsdgmmzg oBRGWE gMsdo bEowEds
3WslogMMo  BoNOHMIMHGOMWo  Hgodbgggmmdol  Rs®BmMgdl; 030  3Meobbdmdl  8353GMo©
©9H9MI0boMgdo FomgdsBoldwmo Fabgdol, 3M03GHMYMBoMo 530M35¢03g00L, LBsME-3mbGMagd@gool
(Smart Contracts) 53&HMIsGH0DJOMEO  3MBEGHOHMEOL 89dsboBdgdols o SLodgBHMmomwo bsobggbGHogom
30063033008 6s3cm  LobGHIINE  sOLGdIMBL, M3 FsdmMoEbagl 13g3mwsEow® Fobodwasogdl o
906003599 ©9394o3L LoLEJIMNMO HOLZYdO.

0565990060M39 50bsbLMO 0b70b6gM0sdo BHM3gbobgdwo FoxgOHMwo d&o39d0 (Tokenized Real-
World Assets - RWA) s 3053600 550560 Jowowqdo (Security Tokens) {o®dmopqbl g30bsblbrydo
0bLEHMMIBEJOOL FooEE0bsdozM, 0bmgzsEome 3wsll, GmIgwoa 3bsdgbd s 33wol 3s30Eswol
23mMIoM9gd0L 5OJoE 9GO, GH™M3gboBgdMwo 30R3MMWOo 5JE03900 SMOL Moo, FoGIMOsWMEO b
R0656LMOO Lodgo®mb 5gEH03900L (MMRMMOEss LAHMIGIR0MEO 1IMs30 Jmbgds, 3M3MEMOE0MWo 5J30gd0,
Lobgedfogm 0w bwy396M9bwmwo mdE0ys30gd0, Bowswdbs@zmmwo bgwmgbgdol 60dm8gdo 6 dgzo®mxslio
@omMbyd0o) JobmbBMIogMHo IgmdI™MdOL WBEgdols s FobsblMo 933035¢gbGHJOOL  MLsBOHDHM
239053965 3053w 3H™3969950, ©Y39BGHMO0DYOWME dEM3BY0b-3EsEHBRMMTYdbY.

b 0bmzgo3oMo  3mbgzgMGeos 9dysmgds ogdBHozoL oMmgdMMgdol EOLIM G Tomgdo@ol e
0M52396¢)5305L, Looz Y4m3z9wo 30xOWwo Gm3gbo FoMdmoagbl MHgowrMmo sgEozol bgwdgmbgdgwn,
36330 BoFolb s I(3ME0s MPo®Eglo EMBOL 3MO03EHMYMIBOWMWO SOHMEMIMEIO0).

BOBOXI0 923960 Ysg ool dgormr@eemmgorBHo 3s6Gs9959Mg80 s boldgdrmo w330ksBHbmbg80

3300560 Jowowgdol FoRMME  G™M39b0BsEosL  AsBbos Mg30L0 F3oBoMmE  FIbLIBMZOHO,
LEAHOWYIAHMOMO  BobslOLMPIWIO0 s BMbsTIDEGHYIOO M30MsEBHILMDJOOL Tmgwo oo, OHMIWIdoa
AM5000309  bsobzgbBHoEom  IMEIWGIMb  FgEoMYBom  boLDsMEYBLD Tomowo  ToMao  Jdggdol
3M9%303096GH0Ms 5 306930329600 FEAMIOMBO:

o fomdM030 IREmdYMmMds - fomd®ogo Logmm®gds (Fractional Ownership): s0bodbwero
35653930 M HBOHb3geymal Abb30w0 s d30M5EPOMIBWMWO Fo@JH0sWOHO 1Y) B0bBLWGO og@039d0L
(09g90ms©, 319EH08496J309M0 LsobgobMHm Tgbmdgdol, 0bx®MslidMmdEwe o mdogd@gdol 96 dspswo
3930¢5w0obHo3ool Igmby d306HBLO  5dE03900l) EOLIMYGHNIM IYMBSL J03MM-30BO [owgds. 9u
9900MEMEMA05  5BMMMIOL  LsobzgbBogom bgwdolsfizMmdmdol sMgoel, o3 830y s Lsdmsem
0b639LGHMMGBOL 5393l 509053036 TgbodergdErmdsl, 90dobmb 2086@MMo sdEogz0l dbmemo ghoo
3mb6309¢Mwo, 3Mm3mMEowo bsfowo, Momsg bgds Mol3gdol ®m3EH0TowMo ©039MLORBOISE0S S
Lo0639LBH0EOM 3MMEBIWOL 30b9gE0IMMHO BWBLGDS.

*  @0330@EHMBOL QMBSO BOES - 0330EMdOL gsdwoghgds (Liquidity Amplification):
AM503E00 BoLSBO JowowadOl BBOHOLAE 2oblbgaggdom, MHMIgwos B9HBYMME0s MMOMO ©
39MaMoR0wo  BMdgbGHsgoom,  BH™IgBobBgdMwo  Loobggl@osom  obLEGHMMIGBGHIO0m  ZoFOHMDS
bmOEOJILEYDS FLMBIX YO FOFOY B0MIIOLY 5 ©IBIBAMIWOVBION SwWoBHBMOIOY fiy30¢ - 24/7
69:0080. OMOL 5833500 MHY39G0 306930300 ©0bgds 9Ju3MbYbEosW NS SBJsgdL, 5TsMEBH039dL s
™3@030D30sL 390gdL Y039-3594030L (HGMEBog30w) 30mEgLl, Mog 3930390l bszswgdol Flow Rate-
b (398@5M19b56(056mMdL) Fogdlodory® Bodbwyersdg BMHO.

e 9m53539d0L GE03seto F9dE30Mmgds - 8w9dsgmmgdol @odm®mogbgol fgbo (Disintermediation
Rule): darm3hgob-@Godbmemyools ©s  ©g396G®Mswobgdmmwo  Jugamgdol  gsdmygbgds  93GH™Is¢E«Mo
2980mM0bogl 30bsblymo F1s053¢qd0lL (dMM™IYMGd0, d363900, LoGMILEM 53963HJ00) FoMO 0gMHsMI0sL.
0@Mm3hgobby  2oBbMOME0YWGdMo  3OMYMIT0MGBSO  3O03GHMAMIR0Mo  B3MH03GJd0 s LBOEG-
30bGM5gBgdo (Smart Contracts) sbgbgb go®0gqdsms LM 53EHMTdEH0BIGOSL, M3 LoaMIBMIES© 5TF0MYOL
LoM3gMo30M badx oL, BL3MBL 5E5T06NM BodEHMML S MBOHWY639WYMBL BBOOL SBLMWEHME, MYOIME
2903306350005l LISOE-3mbEBHOJBHJooL  dmdbowo  sEIMOHOMIYPPO  0EJIWMMI©  FdM0oYygbgds
A™3960Bs300l 3Om3glido olgmo Mo, sONFOBOZ0 M3GMo30900L 53BHMTSGMMO MYoE0BsEOOLMZOL,
MMAMOOEss  GoBbMdMm030 03096 IIOL  OLIMYGH Mo  dobsffoangds,  Lossdzom  bdol  doiggdoL
3609390990900 56 Fobolfo 9gmsbbagd o bs3mbEMmg@Em 306HMdYdOL Igobogho, M3oMmMdM IGucrvegds [2].
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o 3M03GHM3MIBOI0 MUsEMMbMYds S MEIWIX0 s0MOEb3s - ME3WgEeo MYlG®o (Immutable
Ledger): omoomgmmo  3ogcmo  Gmzgbo  §om3moagbl  LsobzgbGogom  Logzmom®mgdol  MiEgdol
BLMEWMEBHMMO® YY33WI, 3MT03 S IGHIMTboMdME Bsbsfadl derm3hgobols aarmdsww® wgxg®do -
23965fowgdmmo  MgabB®ob  Ggdbmermyos (Distributed Ledger Technology - DLT). gl qogxgho 6ol
3965fowgdMmo  30x3GWMwo  Bsowo, bosg  Loobgm®mTszom  Imbo3gdgdo  oxsF3Mwos  MFY39d
JOMBMMMA0MEm  dEM3gPI©O  ©d  IEWWos  MBoealo  EMmbolL 85093530 321M-3M03GHMAMIRBOYWO
3MMEHM3MEgd00 (3900609008 sL0TYGHMOWO SWAMOH0mIGD0). U LAHOWIGHMOS LEYESE FITMOHOEFbIZL
9mbs3g0ms  Boembog03o30sL, OgEHMMIGHOME 33W0wgdgdl 96 300gMbyBH0lzME 0bBowEMEOL, o3
0639LEHMML F9M56EH0MHJdME, bgandgmbgdge MisgOmmbMYdSL 560 3Fgob.

do0ms@o bsfoemo

3WMBSWNO 30030 dsDBMGPODY M3GH0Tomo  LoobzglGoEom  39sHY39G 0w gdgdol  dowgds
053930060909 os 360936903560 LEGWIBHMOMEO  2obMLIBOZMIWMIOL, FoowlobdoMmwo Lboggslim
996Ygmdgd0oLs s SWPMO0mTMEOo bsdsBOM Fm3gd0L JoMrMZoLsh. 3mMEGHBYOL FgMmBgz0L GHMOOE0IMOo
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The Content of an Effective Innovative Digital Investment Model for Securities on the Global Market
Tamar Chachanidze
Abstract

The study explores the content of an effective innovative digital investment model for securities in the global market,
based on the synthesis of blockchain tokenization and quantum-financial engineering. The research inherently addresses the
problem of digital asset portfolio optimization over a finite time horizon. To model the non-linear evolution of the market
system, a controlled discrete linear stochastic state-space framework is introduced. A rigorous mathematical analysis of the
model's convergence, functional optimization of smart contracts, and asymmetric rules for disintermediation are presented. The
study comprehensively proves that fractional ownership of digital assets and continuous 24/7 liquidity radically reduce

operational costs and ensure absolute capital market security via cryptographic immutable ledgers.

Keywords: World Market, Securities, Digital Assets, Digital Investment Model, Blockchain Engineering,
Blockchain Tokenization, Smart Contract, Cryptographic Ledger, Cryptographic Accounting, Stochastic Analysis.
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33935 33€7I30b Beabsfoerggbo
33193590 dmbsfoengmds 3oomm Lads®mzggeml Loxsmm s 3gMdm bgmegdol 80-ds dmddgwds Loabol

39053M85. 3mbsfomgms gdmacsxz0wo s 3GMEIL0YYI0 Fobolosmgdwrgdo 89dwgabooMma gobsfows:
Lggbol dobgz00 33390M5© FoMdMdWBIL Jogrgdo - 67 MHabdmbgb®o (83.3%), 0585353900 30 8950gbb96
16.3%-L (13 Hgldmbogb@o). sbs3mdMog FMHowdo: 25 farsdwg oym 7.5%, 25-29 farol - 7.5%, 30-39 ool -
18.8%, 40-49 {erols - 23.8%, bmerm g4zq9wsbg 96053500Mm03bM390 Xamnl Homdmowagbobyb 50-59 farol
M9L3MbgbGHIdO - 42.5% (34 390053M0). 063N BoMEO JobscEgdol bdg305303MM0 BHMIBobygdo yoz3wowo
3Jmbo dmbsfoengms 58.8%-b (47 39053m0), beagnm 41.2%-L (33 3993030) sL900 IIDoEIds 56 JowY3En0s.

332930l 0BLAGITI6AIB0 @5 3GMBIRIS

dmbsgdoms  dgbogMmzgdo®  godmygbgdmee  0dbs  m30moB0bolEHMmOMmgds©o  JombzaMmgdo,
MIgdoE 990056900 bsd doMoms 0bLEMMTGEEL:

1. 5. 9936000060L5 s 9i3dBHgobol gdmEoMo 9d3smool Lsbmdo (QMEE), Gmdgwog dgoygds 33
09999 900Lb (0sb/sMs 3sbbgdOm), 5Q3E0MGOE0s ©. MBBsAOL Lobgermdol glodmemyool
0bLEHOEMGT0 5. FM0FM35L bgerddwgsbgarmdoom.

2. 9sbewsBol 3OHMmEBgbomEo Assf3ol Jombgzsdo (MBI), GmIgwog dggds 22 ©IdvEgdobash (7-
J10560 ws0390EOL LIswom), S3EH0MIOM0s LodsMmzawmdo 3. doffsdol JogM s sxgsLGdL
29050300 Lodogg 3md3mbybEL.

3. 39630bsbs s Lobgzol 063w BoMMO gobsmgdolsEdo BLOJMEEMAOMMO FBsMdOL Jombgzs®o (56
90905, 5-9m0560 Ws039MEGHOL bIswom), HMIGEoE DMTogl FDsmdOL bum Bod@mL (F1-F5).
LEBOGHOLEGH0ZNMO 565¢0DO FIBLMOF0YES SPSS-23 3MrMM530L LodwyoEgdom.
33¢g30b Gggagdo
50090005 565¢0Bds  odmsgwobs 3603369 m3s60 Fobogsbo  FobosmBgamdgdo  3gEoamams

3960gm09080.  39MHIME, 39opMams 97.5% Towoew  ©MbyBY  000d350L 0630 bBomGo  gobsmergdols
3600369 mdsl (F1) 3gogmams 93.8% sl 3060mgbwer mby®g 36089369c0m356 0o®mgdmegds@ 500d35aU.
(F5). 007939, 99530OMMs©, M9gL3mbogb@ms 96.3%-L sHsLOsMgdL Logmmbowols ©s 13g3GHoE0BIol
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doowo mbg (F2), bogrm 30.0%-b - 3599633930 md0Ls s 96533393 90GMOMdOL omowo asbzws (F4).
003500l IbG03, 390s3Mams MIMs3wglmds LEdwsEm 9335000L 35GHYaMM05d0o dmbgs (76.3%), dSEO
9035005 osxodbotMs  18.8%-0o, bmwm domowo - dbmwme  5.0%-0o0. 3GMmxgLoMmo  3owsfizol
30369639006 yzgumsbyg 300GH03Mw0s 30605 Jomfigzoms HgMI3ool Fomowo mby (45.0%), Gog
6503db53L, M 390053Myq00 b335EH0MO® 583519096 153G JBIJEHWIOMB. GIMF0WMO 250MTBOEZOL Fo®owo
©Mbg 509b0dbgds 3goameams 31.3%-b (5699 ymggan dglsdgls), bmwm  ©g3gMlmbowobszool domseo mbg
dbmemE 12.5%-b 543, Gog Ggbsderms 30m0m L IMbsgzwggdol dods®om gomEoMo oLEBE0MIdOL
890509000 B EMbyby.

30603900 303mmgbol  HI1: 39003m900L 9335000l ©mby ©s©gdome© G0l ©935380609d9w0
06300Bom®o  gobsmgdolbsdo 8500 BLoJmermaom®  FbomdsLmsb. dqLodmfdgdms  Bo@omgdwends
13063960l JMOYsEEMTs S65EIOBTs 583965, M §8350700L LogMmm Boh39bgdgELs s TBsMBOL GG 9O
3033mbgbEL Mol LEGOLEH0IMMs© 860336 ™3s60 39538060 56 Fodm3zergbos (p > .05). 3630060 gd0 0y
3000909 bLMLEOo (r 960d3bgErMdgdo dgMygmds —.108-sb .096-0¢g). dgLsdsdobs, H1 3o03momgbs
oMyma3o 0dbo.

39mmg 303mmgbs (H2) 3500m@md©s, HmI 30mxgLowmo 25035 1oMHymnz0me© 353006090
06300906 3Dsmdsls. Bo@sMgdeds 300Hgs30wMds sBseoBds U 3990 BofoMdMH0Z HSILBEHMS
(ob. gbGowo 1). 98mEomcmo gsdmngoG3s ©s ©I39OHLmbswoBsgos 3609369¢m3s6 ©iEIdom 3938060
00ddva dMm0gMgdmMsb (r = .301, p = .007 s r = .351, p = .001) 5 2oM3393MDS/ 565303393906 GHWIOMBOL
23963oLbob (r = .384, p < .001 o r = .285, p = .010). 535300OMs©, oMm3w0bos 360dz6gwmgsbo
MoMYmR000 393000  306Hm3zbme 3603369 mdobmsb  (F5): gdm@zow®o  go0maod3ols s
©0939MLMbs D300l Fowowo EmbY 353006090 50FMBBS LogdosbmdOL MBREMM VB ZoMmzbmen
36093690 mdsl0sb.. (r = -.269, p =.016 s r = -.286, p = .010). 30650 d0093°005 H9I30s (LS WIBSWO
s 60dbogly dowor HgYdEosl) LESGOLE0ZMMo© 3603369M3bs S LIMHYMBOMI® 9353800
dbmmE  3999mH3393wmdsl (r = -.318, p = .004).006086v9c00 35380600 Fomomgdl, O™ bs3MMMO
36mxzgboo 30339396 GHYIOMBOLS s FoMmBsBgdol »MBM-M  IEIdoMO  FgBolgds 5353806 JIME0S
23991633930 Md0L MROM B OMObJLELD.

3600 1. 30Mgms30vIMHo 3938060980 36HMBI0MEro 350530l 3MmA3MbybEJILS s Blomemmaom®
db50d5L FmBHob (L3oMIgbol 3mgxnoEogbdo 1)

35005306 3m33mbgbEo F1- F2 - F3 - sqddvyemo F4 - F5 -
39608369cmdolb | 1393BHogoHdo 356090700 35M33930d | 30MH™3bveo
s0gds S 36083690 mds
99m3099600 350MB0G3S -.047 (p=.680) .101 (p=.373) .301** (p=.007) .384** (p< .001) | -.269* (p=.016)
©07390LcbsE0B300 -.109 (p=.337) -.070 (p=.537) .351** (p=.001) .285* (p=.010) -.286" (p=.010)
3065 Jomfiz505 MyYYdEos .047 (p=.679) -.034 (p=.762) -.216 (p=.055) | -.318" (p=.004) .118 (p=.296)

G9bodgzbs: * 3538060 d608369¢m3560s p < .05 mbyYy; ™ 3538060 J6083690mm35605 p < .01 MbYBY (MGIBGOZO).

dqLs3g 303mmgBob (H3) Gglodmfdgdws, HmIgmog mMogbGo®Mmgdvymo 0ym 390w bdsgol
dobgz0m  goblibge3900L  2s0mgzeabsbg 063w bomo  4obsmgdolisdo FBsmdol  mMzsLsBOOLOm,
Bo@oto Kruskal-Wallis-ob @gl@o. sbsgroBds 98396, ™I 3Gmxqbowmmo as3maoergdol bbgssabbgs
x39986 (0-5 §gero, 6-10 oo, 11-20 oo o 21 Fgabg dgEHo) dmemob sOE gho 3md3mbgb@do
LEBOGOLEGH0ZMMs© 3603369 Mz560 Foblbgaggds o6 godmgargbors: 3609369wMmdOL owdds (H =5.288, df =3, p
=.152),5393¢03obdo (H =.627, df = 3, p = .890), s0ddwyero dobogmgdo (H =.502, df = 3, p = .918), 35996 3393000ds
(H =1.187, df = 3, p = .756) > 3060360 3603369cmds (H = 3.850, df = 3, p = .278). 9qbsdsdobo, H3
303mm9Bs Motymgow 0dbs.

dgmmbyg 303mmqs0 (H4), H®mdgeog b3gE0swweo G®gbobaol gogwrgbsl gbgdms, 360836gwmgsbo
296b35398980 250mogwobs (0b. sbGowo 2). Mann-Whitney U ¢gl@olb dobgozom, GMmgbobagaszmow s
GM9b0baaom3mgEr  390003mMgdL  FmMol  LBEIGHOLAGHOZMOMs®  d60d3bgrmzsbo  Lb3smds  sgodloMEs
1393G0EoBTobs (U = 557.00, Z = -2.160, p = .031) 5 3999033930 0d/5053m3393H96GMOMdOL 2obi300l (U =
289.00, Z = -4.773, p < .001) 3033mbgb3gddo. 390dm, GHM9bobyasgmwow 390smagddo 1333GH0E0BIOLS s
23991603393 d0L  bydwowm Mobygdo (35.85 s 30.15) 39369 B 0ym, 30MY  GHMBobyysM3EgEn
3000029000 (47.12 5 55.24). Ubgs 3003mbg6@E 9000 49bLbgs39ds 96 458m3w0bs. s8M0ys, H4 303mmgbs

BofomdMH03 oslGWME..
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3bGomo 2. 3Bsmdol 3md3mbgbGHgdol BgsMgds GMgbobyol dobgwgom (Mann-Whitney U ¢gbi@o)

9%smdob 3mA3mbybEo 30535300 393¢0¢o N=47 | Mann-Whitney Z- mAIBGOZ0 p
N=33 (656g0) (656g0) U 96083690 mdos
3600369 mdol sedds (F1) 41.15 40.04 764.000 -0.119 .905
13933030%do (F2) 47.12 35.85 557.000 -2.160 .031*
509310 B60gGd0 (F3) 45.42 37.04 580.000 -1.926 054
23971633930 ds (F4) 55.24 30.15 289.000 -4.773 <.001™
30603600 9609369 mds 39.36 41.29 738.000 -0.377 .706
(F¥5)

G9bodgbs: * 356bbgsg98s 60d369ammg560s p < .05 mbaby; ™ 356Lbzs3985 F60d369¢m3s60s p < .01 mbyby.

dgbmog 303mmgbs (H5), Gmdgwog bHagegdol Loggbyy®ol (sfygdomo N=25 s Lsdsbm N=55)
dobg300m 256Lb3539890L olbIMBdE., 560 sILEHWM®s. Mann-Whitney U &qL@ds sh396s, GmI s 39O o
3003mbgbBHdo  Loggbw®mgdl  Bmeol  LEHs@HolG0gMMs© 960836gwm3zsbo  Lbgzsmds s  godloMmgds:
36093690 mdob 50dds (U = 459.50, p = .148), 1zgd@ogobdo (U = 483.50, p = .269), s0ddmwo dsGogmgdo (U =
500.50, p = .368), 35903393 mds (U = 419.00, p = .065) s 306Hm3bwao 360d36gcmds (U = 543.50, p = .685).

3133365

33wg30L 8990 dowgdwo dmbs3gdgdo 3603369wmgsb LadgsbogMm s 3Mod@EHolzme LyMmoml
894o0dgdl JoMm39e0 39oaMagd0L dobsgsbo, glodmemmmaom@mo Ibomdol dglobgd. gMo-gMmmo yzgumaby
9 mEbgeo 3oabgds ogm ob, Mmd 39sMmams §d35000L EMbYLs s Fom BLOJMEMYOYH FBsMdL dmEOL
LASGOLEAEHO0ZMM© I50d369wM3560 3939060 o6 sxgodboMs (H1 303mmgbs). gb 8g9wgao 9fiobssmdgygds
2390339 MMM dmbabMgddL (Jiang et al., 2025), ;mwdss msbbggo™sdos Graziano et al.-ob (2024)
339356096, G@Iwol Jobgzomsig FbmmmE Foswo gd3smos 9O OB bs3doMmobo 0b3zwMbor®o
dB5mdoLmZ0L. 9335005 dg0degds 0d3glb 3gMLMBsEMH EOLEHMILI S ,JB350MM FIWPIVEIOIMDIV,
030 b 56 bzl dWogMo JIMEOMHO MZOMNMIAIs30s s B3Y308B039M0 3MMmaglowo Jmdbowgds
(Eisenberg et al., 2010). 3903mal 990d¢gds 3Jmbgl 35000 00bogebEol »bs®o, Toa®sd Lomobowm
Lfogergdol 99ommEadol sGEMEbOL 4sdm 4sbo30EIL FoM3393wMdLL s Godl, MoE dEPMIagl 9B3s000L
339300 BHGBLBMOT>305.

dgmbég dbG03 ,,30mBBOMo 2535 063 BomEmo  Asbsmwgdolsdo FBsmdols Msdgbody
3003mbgbBHb  LEHOGHOLGHOZMMs©  360T3bgEMm3sb6  393doMTo  5IMBbs  (H2-ob  Bsfomdmogzo
©OLEGHMMY) . 99MmE30IM0 459MBOE3ZS S EI3IOLMBIXODIF0S 939538060 50T O BoM0gMIOOLS
Q5 299903393 MdOL 29630l MMM oo MbgLlmLb, HmEILsg sLHgw B0 ASTMBOGHE0s, FSb SPVIG
293l obogebo MgbyMlo GMMEo J3g30L FoMMZoLs S Y3339070¢0L ORIMIBEF0MIOOLMZOL, Mg dglodenms
byl Mgmdgl dmbfogwrggdolygsb gdmEon® obEBE0MmgdsL (Buonomo et al., 2017). 306s© domfiggoms
90300l 35300600  goM3393wmdobmb (r = -.318) FoMmomgdl, MMI bo3MMIMo  3OHMBILOMEO
30393 96GHWOMBOL gxzoLgds 535380MGBMW0s A9 3393¢MdOL MBYLLE.“ (d0fsdg, 2013; Latif et al.,
2023).

396L53MNOPdom  Loob@HgMglms  bdggosmm®mo  GMmgbobagdol gxgddo  (H4  bofoemmd®mozo
OEILGMEMNDS).  GHMYbobyasgwowm  3goamygddo  3603369mm3bo  @odsE0s  1393GH0E0BA0LS  ©d
239016033930mdol  ©Mby.  BHOM96obaol  asdmiogdol  dJmby  3gogmagddo  13g3GHoEoBIoLs s
39633930Md0L  MIBOM VSO  ©mby  IusdEwms  JomomgPdEIL  IOHMBgLoMo  IMIHsEIOOL
360936900 mdsBY, 01939, GHMY60bHoL 298mEowgdol ddmby s sMTJmby 39oamaqdl dmeol F1 s F5
3033m6963g0do  LBIGOLGHOZMMs©  T6003bgmzsbo  goblbgeggds 9@ gsdmgwobs, 30bsowsb gL
303306963300 8OH™ 9o LBEGNWVOWMEO, VoMWW IdIOIDY IBIBIdMOo SB3gdBHgoos ©s TbmEme
dm30g35000560 GMIBbobaom 50 03gwgds (FobGHmMos, 2024). 390053M0mMo bEsgobs (H3) s Lsgwrgdol
Logggbm®olb (H5) dobggom LEs@GoLE03mMew 3608369wmgsb0 99BLbge398900L sM®OLGdMdS FomOmYdL
005%9, ®™3 BLoJMEMYONMO BMOIHIO0, HMYMOOESS F0do s 50533393 90EIOMBOL 4563s, gbsderms
56 04mls 53MI0EJIMI0 3JIZMY0YIO 5TM(3000JOBS s Lffogzwgdol baggbm@by. (Jury et al., 2023).
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Personal Determinants of Psychological Readiness for Inclusive Education among Practicing Teachers
Mariam Mazanashvili, Sophio Tevdoradze
Abstract

The effective implementation of inclusive education is substantially associated with teachers’ psychological readiness,
which constitutes a multifaceted construct. The present study aimed to examine the relationship between practicing teachers’
readiness for inclusive education and its personal and professional determinants. Specifically, the study sought to investigate the
associations of teachers’ empathy and professional burnout, as well as professional experience and training experience related to
inclusive education, with different components of readiness for inclusive education. The study involved 80 practicing teachers
from public and private schools in Georgia. Measures assessing readiness for inclusive education, empathy, and professional
burnout were employed. Statistical analysis of the obtained data revealed no statistically significant associations between
teachers’ general empathic disposition and the components of readiness for inclusive education. However, professional burnout
was found to be associated with perceived barriers to implementing inclusive education, feelings of incompetence, and
professional uncertainty. Furthermore, teachers who had participated in training related to inclusive education demonstrated
significantly lower levels of skepticism and professional uncertainty compared with teachers who had not participated in such
training (p < .05). Neither teaching experience nor educational level was found to have a significant effect on the level of
readiness for inclusive education. The findings indicate that readiness for inclusive education is not determined solely by
teachers’ capacity for empathy but constitutes a complex construct shaped by interconnected personal and professional factors.
The results suggest that teachers’ professional well-being and professional preparation are important factors contributing to
readiness for inclusive education. These findings highlight the importance of targeted professional preparation and ongoing

professional support for teachers to ensure the effective implementation of inclusive education.

Keywords: inclusive education; psychological readiness; personal determinants; empathy; professional
burnout; teacher professional preparation.

71



LOYJIG0)STME 0L M 3TG0MIRIKNO 1553IB60IAGM JIG6SR0 ,,0 6 & IR I I & (¢
Ne 2 (82), 2026
INTERNATIONAL PERIODICAL SCIENTIFIC JOURNAL“INTELLECTTI”

0313 ﬁbodmgmﬁob PSYCHOLOGY

56535030, Mmym®3 LozzEool dodols s FbmzMgdol LyBMOLOL 6L BLazMgMo
0399300 5Q0ebs(335¢ 3060 gddo

L5035 BoggM535
E-mail: saba.chafraval997 @gmail.com

Lagomggarml ghmgzbmero Mmbogghlodgdo
Bods Fo85930¢0
E-mail: n.tchabashvili@seu.edu.ge

UagdsMomggeml ghmgbmeo mbogg®bodgdo

98960540

30MdHo 3mbs399900m, 0dvgdom ©I3BOMs HomEIbmds 117.8 dowombl s©fgal, Mog 0dsl Bodbsgl,
M3 3wsbgBol  ymggmo  99-70  Ibmz®mgdo  LogMmemo  LogbmgMgdwosbss  sgMowo.  @MswE  FGHowdo,
Lodo@mggemdo 200 000-bg 9930 0 39W9OY0IIMWO JsOHM3g0 BoJLoMmEIds; 5dsbsb, 2022 fierol bsmdsto
00g090090900L 890095, J399496sd M3Go0bol 25 000-Bg dgBHo 0dMEwgdom sEOWDbs(335¢0 dmdoasdgs G90BIMo.
B596O™A0L Lozzwg3 BM3MLL FoMmTMoAIbl mTols s FgooMemgdIMo 30MOL30MYDYPO0M §53Mf3999M0 BsJ>MAOL
©99mgdggds 0dMWIOOM SOOI 306 JybolBIbE0sWwH gob3IdbY - 39Mdm, Logzwowol Jodbs ©s
3H™36700L LsBOOLBY. bsdOHMTOL BMBSTGHEHWMHO 5TM39659 Y360 MBOL 30MMdYdT0 IYmg3 0bE030dT0 B3GR
1oddodgl, SOLYDdMBOOL SBMOBMBLS s LOIZPOWOL FRMMIsL MOl sOLYdMWO LEHMWIGMOHWo FodsMmdIdOL
39003 gbs, 93939 99 3MMEgLYPYY ©IIMYMOROME s BLOJMLMEOIWE  (33WWOEMS  BYFI3wYbol  FgBsbigds.
360 93MM0 15300bol 3M85¢dbGO30 Low®om Fgbobfagwsw gsdmygbgdmem odbs Fgmgmwo (M30LxdMO30 s
MomEgbmd®M030) 33¢930L ©ODBsobo (xs0MHo Fgmbgzs N=154). G5mYbmdMOz0 dmbsozgdgdol ggbgmoMgdolbmzol
03335 300sMH™Ms ©. 3gd3¢gMHol bogzowol Godol L3owsls (DAS) s K. 3M000Mbs s . F3me030L 3bmzmgdOL
LsBEOOLOL BHgbdL (PIL). m30L9dM030 30m33mbrbGHo 30 bobgz®msebGmmJ@wMomgdmwo 0bEHgMH30v9gdol BmMIsEdo
296bmO 309w .

99306099ds 5650 godMmegzwobs, MHMI 08 MaldmbogbEHgddo, MHMIgdTsg Jnbxgwmod@ol bmbsdo dzowo
0535029, 103300l Fodol 0bEHIblogMds s 3MABOEMM-5839dBHMOO BIJBHMOO LEAHIGHOLEHIMMI® MNZGoelohobme
50505 bbgs G030l ©obagstpol dJmby xaBgdmsb Fgs@gdom. s3slmsb, ©g3bowol MmB0E30sWMHO LGEs@Mbol
FoBom9dge 3069030 bogzowol Jodol 3sh39690wgd0 5F5MHBJBL 00 oM™ BmMbEgdgdL, 30bsE 50B0dEMEO LGHsGHMLO 5O
2309BB0s.  585300MMMEs, 39800339ms LBEAIGOLBH0ZMNMS® LObEM WMSMYMBOMO JMMIGWHEOIM0 39530060 (brMzMgdOL
LsBEOOLOL 85839690 gdLS s 1330wl Godol J39L3segdL BmEOL. Fowgdwyo Jmbso3gdgdo FosbodbydL, Mmd dz0wols
5350235 03MGO0m 50335  30MHgdTo  MEMRMbIgL Lo3zo ol TFodol  AsbEEsL, 30Bs0EIB  SOLYdMdOL
396300 LEBOOLOL A9B5AMMYDS 5FBLMOGIL bbgs BMbsTIEEHWG gabobBgbioswn® odgdl. bomdsMo GHEMagds
5 ©9360MdOL HsbAMA03MdS MBS 335 BHM39dL 060030@OL BLMPWSMBsBY, bmwm 3bM3MYBOL sHso LEBMHOLOL
00269050 10330 SLM0MHYdIMEO FBmmMzoL F3030MYdOL 989G 9J3L.

153396dm Lo@yzgdo: ™o, 0dwEWgdom 5YOWDIEZ5¢0 3060, ©bsJIMY0, Lozzowol dodo,
3b5™3Mgd0L LobBOOLO, M3, g3bobEHIBE0sOHO BLOJME®AO..

dglisgsemo

0965990060™39 9304590 89056505390 30653¢00dEH9d0 s mTgd0 30Tl AaMDsEIYH 4o8Mfj39350
MBgds. 399MHML Lodsgdzm gmbool (UNICEF) dmbszgdgdom, 8 dobgboom 110 dogrombbg d9¢) s@sdosbl
dmfios  Logmomomo  bogbmg®mgdwol  do@mggds.  LodsMmm3gmlm3zol  00MWIBIOMO Yo A0GOOL
2390030000905 goblogzmmMmGOM FHM30M oLEGHMMOME 3:0bGHIJLAL 393000 9ds. 1990-0560 Fergdols
5L5HgolOL JoM M-l s SBLsBIMOL 3MbGod@ds (BmIgaroi 1992 Hawl sofym s 1993 Herol
MMl ,mbdol EsEgIom* LlOErEs) 300 000-Bg IgEHo dmdscodg 3o s 5d30s. 93 5EsT0sBYdTS
539096 Lobe-3500, JMdEGdO, F300gd0 S SHAMDBEGO0; IM35¢0 Jomobo Ao LolBozgo Fodgdol
3mfjdg. @maL 10 505Dy Ig@ o 3830Md0BO I3bMZzMgd0 galbagM3es, 5 smsliBY 890 353 b ILIbORMS,
bommem 6 505y 9930 30600 YT MAHBM-M3CME IZIMRMESE 0MZWYds. dmy30569000m, 2008 Farols

0330LEHML 5-0563s mTTs J399ob580 MBOE0SW MO IMIAOLEMOMIdIWME ©a3bowms Mogbgl 3owgz 270
000-%y 89@0 5580560 Jgdsdys.
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bsba®dogz0 ©360Mds 296530MMdIBL IMS35wTM0B B3>ML: 0Z0 3EPolbIMBL oMo dbmerme
LobmgMgdgEo goMgdml, 56539 Mmxsbol fag3cmgdol, sbErmdegdol, B3gmwo bLmEosw Mo MHMEIgdoLS ©s
LEAOIGHMLOL 350MA3L, Brog 0bE030T0 JMHMbogMe gaHoLBHIBE0sWMO LEHMILL 583300MYRL. 2022 Farols
09399060l dmbo3999d0m, LogoMmzgemdo ™mdol sfygdol EoEsh 0ogdgbogs®o 33mzs Lbgoalibgs
3394600056 0dqd0m 25005 R0wqdwds 25 402-35 3063s, HMIgms 62%-b Joergdo 9goygbab.

mdols s ©)360MdoL BabMIgbol Asbbowgolsl s®Lgdomos 00 3MI3Egdumemo  Esbs3sMROL
290DV, OHMIYoE IMoEs3l MMYMMoE Bo@gM0swe-bogmEMmd@mOg, ol 300HMm3bmw s LmEosE O
©YLGH®MJ3050. 5gdoldogh Absgl ©Bs396MPL ™Mb LYl Fbomgds, wmzol 3HMEILo s dmdsgzErols
391633930Mds.  gabobGIbEosmmo  3gML3gdBH030wsb, G300 ©IB3MFO 5T/l ™Mo
536@s396GH™Mm0 BLoJmemaommo 3G0bobol Fobsdg oggbadl: glgbos Logzzowol dodol odf353905 @
35™3Mgd0L LoHOOLOL 3MEsRLo. Lo3zEOWOL Jodo sOLYdMBOL LodsBOLM FRMmM3gdL J0g3M369ds, brerm
LoBOOLOL 35635 0393l WMTs> JaBOLEIBE0SW M 35399Tbs S Y3MGLOIE FEAMTIMYNDdJOL.

do0ms@o bsfoemo
§0bs8gdsmg bsdM™Ido dglfogeroos mdom godm{3gwro obs3sMmYOL gogergbs Lozgwowols dodus
5 3bm3Mgdol LEBOOLDY 0dMWGdom 5ER0WDs(335w 30M9dT0. 331308 Jmog35M0 JoBB0s O9YObML
MON0JOMT0TIOMYOs  ©Bs39MRoL  Loddodgl, EbMzMOOL  LEBEOOLLS s bozzowrol Fods JmMob
©9360mdsdo  dgmay 30609000, 969039  dBLLBOIOML  ITsFYPoMO  ©IIMPMOBOMO @O
RLOJMLME0SWMMHO BoJBHMOIBOL og3wgbs 50bodbrE (33wsEdDY.
331930l 363G g¢ Mo s9m3sbgdos:
1. 00mwgd0m 5Q0bsigsw 3069800 3bM3MHgdOL LEBOOLOL EMBOL FsbloBLZMS s oo gogegbols
89935b905 Lo 33OOL J0dMsb 0T Yd580;
2. @©65356mLs s 3b™3zmgdoL LsBEOOLL TGOl MMMNO0IOHMT0TSOMYOOL IYIDS;
565356, 3630900l LsBOOLLY s L033EOWOL Jodl FmMmOL 3133egJuMO 353806MqdOL FaliFogas;
4. ©953gd0m0  BogBHMOmdoL  godmgagbs,  MMIwgdog  bgdmddggdl  3bmzMgdol  LsbMHobol
53MHIoMYdsLd s B3Ol Fodolb JobgzomaMgdsby;
5. 3bmgMgdol LoBOHoLo s Lo3zEOWol Fodob XAMBMTMOOL FgnzsLgds s TJsMGds (306Mgdo,

Mg 903 895 mE 49bbab ©g3bowgdo, I3b0oEMdITO LBdIIIMEO 306M7dO).

w

3653560l MgMMHoEo 565¢00Bo 03zoErols Jodls s Fbm3MYdOL LsBOHOLME Jodsmmgdsdo
300 258mf39mwo ©J3b0™ds 3m33wgJumEmo BLOJMLMEOSW MO BBMIYBos. 860dzbgermgsbos
30b0dbmwo  49965¢r0BgdM  0dbsl  Lodo®rmzgwml  olGMmMoww-LmEoswn® 3mbdgdu@do,  GH®sg3dob,
3®30Ls @5 9gaBoLBHIBEsWMMHo BLoJMmEMAool MMM IMEYEIOoL 459M0569dME  FMHowrdo.
39056509090 365300 EHOLOL 2ob3LOWO BHM30E0 653500 56 FgdmogsMmYEgds BbmEME MImsEm
dlbggM3oo - Bsb BMblggbyea30mo boliosmo 5gd3b s Y360 MBST0 IBIIOME? MMBDILOEG FOWIY(3900.
050M05M5dMMHOLO  GH™M5300L 89doboBTol 2odm sboeyeBM©YdO, MHMIgEmsg Mo MIMoemE 56 Mbobsgom,
05063 0BMYd056 ,,535MME0 LEbEOL® oMLy s MYIBME JOHMboZMe gumgzsdo. HobodMgdol dogh
2398m3wowo gabolBgbEoswMMo Logmmbggdo 9mdgzbm ™msmdgddo bdoMmsw dglsderms gsdmgzeoboqgl
103300WOL  4593bMdOYMHYdEo  dwogMo Fodols @ FRMMZ0M0  SBWOEMdIBOL  Lsbom.  s3sbmsb,
00999000 239O P0GDS 56393l MK sboL 0@ bEH MBI, Lm0 H LBIGHMLLS s CLEMMOME 3qliggdL,
6oL 259m3 9d36M 05Mmd39OL MfHg3m sboeo LEBEOOLOL d0gds, MLsE b sbEragl WMTs gabolE bEosK GO
LogaMogwob gobios (Frankl, 1985; dmFmModzowo, 2012).
Joeroma 3063 gduGo 0dwgdom 5©R0WbIE3W 3060 B39O0 FMEZ5¢TM060 LGB
§om3moyqbl:
e bmEom-379mEGYOHmwo  boghaol ibs3sMao: Fdmdwon®o 3mmbol, mgdol,  GHMOOEovIEo
LM E0SEOHO JugEgdoLs S 930JbEHMMO LESEGHMLOL MM393s.
e 0rbBHMdoLs s LmEoseyMmo MmEol 3Hobobo: 306HMm3bmwo ©s 3Mmgagbomwo gwbigool
5390239, M3 3933930 MIOLS S YW MHJIOL A6 A50M3w0bEgds.
o 2573bmgds s dbsew 25MgImMLmb 5s3EE0s: BolobeErgdol 396GMYBLS mvy sHaen EsLabagdgddo
(859, F96r3560, 3mM0) (3bm3zMHgdOL bgwobers ©sfggds s BsbaMmdwozo sEIdGHIEGIMH0 LEHMILO
(xmx95, 2010; GSLIMLO, 2010).
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JoOom 399G MG80 Jerm3zoLs o J0E39¢ OOl 350303 gdsl 360336g¢rmgsbo  syowo

2135309, @30l @MY MRBO-I3CME ©939OFNWO SHEMdIdo 0f3g3L »ILOENYOIE b FoIM33939w
3 bscgdsl” (Ambiguous Loss), bo@sg HOI@OE0MEOo Lodyem3z0500m GOS0l Bo@eMgds 89w gdgwos,

M3 989MbIdL ,d0gBOL” 9E3DY FoalgEsl (Kiibler-Ross, 1969). 53530HM@s@, 35G350 gdw)MH0
JOHoLEEH0bMo gz dby39Emds Iogh 453w gbsl bl Lozzowol doEgdsBy: 3mbyols s
0565033HMmMgd0oL (Wong et al., 1994) DAP-R 9m@gerol dobgmozom, 0go 899Lsds390s ,,3mbo@Eow® 3omgdsl® -
bmeoge GHdgbsl 990amd Logmabag®y, ®og bdoMs© ©d3930 GLodmemyom®mo 99dsboBdol Mol
aLbOMME9dL bozzoErol Jodobl Fobsswdwgy.

296L539NMPM gaBoLEIbEoIME 3gbmdgbl Fo®dmoagbl mddo G300l o3oMa3s. JoMomvye
X SBNO LEHOHMIGHMOsdo G300 bIoMs© 500ddgds sOLYdIMBOLS s FMBsg3wol JMNszsM BMbEsdghEsc.
304&H™O 86630l (Frankl, 1985) eomammgMsdomw 3mb3g530sbg 0sgmbmdom, 300l s3smags ofj3g3L
30LYOMBOL LEHBOOLOL LOHVIEN 3MEWHSBRLL, Mo POMLIE 30MHM369d580 LogmEbaol IgbsmbmbadOl domEMmyoMGo
©5 b033ool  dodo  MBLMMEYDS, MOEPD  Tobo  3bM3MBOL  39bGHGGmO  LobMHolo  M339
249600 H9dmwos (Mikulincer & Florian, 2006; Lehto & Stein, 2009).

33930l 890093980 ©s Bsgrobo

506086 33093580 dmbsfowgmds doomm 154-8s HgldMmbgbBds (Jowo - 99, 3530 - 55, sbv30
3900090 18 Faroosb 66 fgulb Bgdmm). obrowo 3nbgwoddgdol dobgwzom dmbszgdoms yowsbsfowgds
3990093650600 583bsBYOL Mo - 58 3060 (37.9%), 2008 ol 5a30LEHML Mo - 42 3060 (27.5%), Lsdshsdemls
3mbxod@o - 32 3060 (20.9%), 1305060l mdo - 16 3060 (10.5%), 35¢glEHobol 3mbxwod@o - 5 oMo (3.2%).
093600l 530305 MMHO bESGHWLO gosBbos 124 dmbsfowal (80.5%), begrm 30 306L (19.5%) s0bodbweo
LEAHOGMBO 96 3Jmbos.

Lo3000bol 3m33gdbMo gbolifogo 2odmygbadwer 0dbs ™30L9dM030 s MoMPIbMdIM O30
330930l dgomo. dmbsiggdoms  dgaMm3zgoobsl  2sdmygbgdmee odbs Lsdo doGoomswo 0blE®mwdgb@o:
Bob93m50LEHOMIGHMOHO0MIIMOo 3ombzsM0 - HMIgEoE 98mfdgdEs ©IBs3IMYOL GHOZL - dgowo, Jdmdgwro,
Boonglogo, Lobo, ©g360emdol bobyMdwogmdsls s LmE0sw®-93mbmdodme  dyMmdsMgmdsl; .
3993geol bogzool dodol bsws (DAS) s K. 3GM90dMBs s . Fo3mEozol 3bmzmadoL LsBOHOLOL
Jombgamo (PIL).

56535020L 565¢0b0m IYOEE., MM MToL A5TM sberm Bomglivggdo ssMys 66 Mgdmbogb@ds
(43.4%), 9gamdMgdo - 47-35 (30.9%), 30mdEgdo - 8-3 (5.3%), 30gd0 - 8-3 (5.3%), ©gEdsd0d30wgdo - 6-0s
(3.9%), bowm Ubgs Lsbol @sbsgzoMyo (Igmweg, dmosbo mxsbo) s0bodbs 17-0s 3oMmds (11.2%). sbogn
239Mg3MLosD 5@3BHO300LAL 68 MHgL3mbEbEL (44.7%) y3gwsby 9B A9MF0MES b LsgbmgzMmadgwm
3000m0g0Mb dgamgds, beagwm 35-L (23.0%) - sbogo Logdosbmdols §odmfygds s mxsbols 93mbmdozm®o
0bOXB3gYmRBs.

3b™3Mmgd0L LsBOOLLS s 133Ol dodol bvd3swdL MmOl F0ToMmMYdOL Tgbogsligdeo©
2990mygb9099e 0465 306HLMbOL 3300l 3nJB0E0I6E O, BB Jo8Mageobs M8wYBodg LEHIGOLE0IWMS©
Lobm wsMymaomo 3sgdomo (p < 0.05).

3060dm©, BoHB03WOHO (330egdol dodol BodBm®mo LEBGHOLE03MMoE 3608369 M3zs6 MoMymaom
00050190500 508mBbEs 3bMm3mgdol LEBOOLOL ,3MMmEgLOL® J3gbzowsliosh (r = -.174, p = 0.030), ,dggaoL*
d39L35slsb (r = -.218, p = 0.007) s 3bMzMgdoL LEBOOLOL KsdMG B5B39b9dgW ™Mb (r = -.196, p = 0.015).
23905 530LS, MOIMYMBOMO JMOIWOE0S IBOJLOMOS 3MBEGHOMEOL WmIML ,3bmgMgdsLL“ s Gobogmemo
33w0qdol dodl (r = -.159, p = 0.049), sb939 3M6GHOMEOL W®IML ,,3bMgMgOLS* s MMOL obydOL
239536Md0gMH5d0L GogdEBHm™mL Mol (r = -.218, p = 0.007).

0060860 9mbs3gdgdo Imfidmdl, Mmd 0boz0ol dogh b53MMO SOLYBMOOL FosBMIGIMEMBOL,
doBbgdols s 30050 (3bM3MIIOL ToOMZOL F9BEEOL BOELMD ghms,  JoMmEgds FoBOIMMO
33%090900L5 S OMOL FaMdsgemdol dodo (ob. zbGowo N1).

©50Mm3000009w0  JgMbhg3oL  t-GgbBHds  490mogw0bs  LEGHGOLEBH0ZMMS©  360d3bgermgsbo
296Lb30390900 93600l bEHsGHWLOL TJmby (N=124) ©s s®3Jmbg (N=30) 30630l dmMol: ©gzboeol
LEAHOGHNMLOL ToBEOMJPWJdTo Lozzowol dodol 0bFYBLogmds (M = 23.86) Log™dbmMdWS® FoMo0s, 30MY
LEAOGHMLOL 56HTJmbggddo (M = 20.93, p = 0.009). 5209139, ©v99MP 0INWIOOM SEAO0MDHI(335¢ 306900
BOBOZMM0  33w0gdol dodo (M = 3.05) 53560908 08 3ZoMoms dsB3969d9l, 3oLsg  0dMgdom
3QQ0b5335MBOL 98M(3000¢0gds 56 543l (M = 2.07; t (152) = 1.995, p = 0.048) (ob. sbGowo N2).
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3b®oo N1. 3bmg®Hgdob bs%Mmobob (PIL) 336s©9d0L 3mMgms3os Lo3gzwowol 8030L (DAS) brdlszsmgdmsb

3b™3Mgd0L LsBGMOLOL (PIL) | Lozgowol dodol (DAS) | 3o®LmEOL 3nMgEszool bBSEHOLBH03NMO
330 / 39b35egd0 J3ab3oes 3980609660 (r) 8608369 m36905 (p)
3Mmsgbo (PIL) 30B03HYOHO (33C0CgdOL -174 0.030
dodo
99090 (PIL) 130D03M0 33ogdols -.218" 0.007
dodo
3MBEGHOM@Ool m3zmbo — 130D03mM0 33ogdol -.159* 0.049
3b™3m9ds dodo
3b™36M900L sHOO6MdS 130D03M0 33wogdols -.196* 0.015
(xs0wMo PIL) dodo
3MBEGHOM@OoL @m3mbo — ©HMOoL obgdol -.218* 0.007
3b™3m9ds 2536mdogMgds

3600 N2. x31953005 detols 396Lb39390930 0330000l Bodols s BoBoIZMMO 33Moegdols 8odol dobg3zo0

335000 / X3NB0 / LHs@Gmbo N L53moeoe t- df bEs@oLBH3MMo
J39U350ms M) LBSGOLGH0IS 36083693690
®)
bo3gowol 93600l 124 23.86 2.631 152 0.009
dodol LBOEGHMLOL dJmby
06@39bbogmds
bo3gowol 93600l 30 20.93 2.631
dodob Ao lol 152
06@39bbogmds M3Jmby 0.009
30D03McO 0039930, 140 3.05 1.995 152 0.048
G3LOEWYdOL 5©p0wbsE35wo
dodo 3060
30B03MOO 5030w bs(335™do 14 2.07 1.995
(33%0gdoL b 2003000029000 152
dodo 563Jmby 0.048

* 806Lb253965 x829898b Feadiols hsdolihoza9tsq 8608369¢m3560s p < 0.05 0mbgBy.

©5653500L  Bodolb  dobg3z00  XAMBMNITMEOL  Aoblbgsgz9dgd0L  Tglogsligdwmo  hodeMs
299m3wobs  LEAIGHOLGHOZMMIE  SOLYdOMO
2496Lb353905 L33l dodol 0bEYBLOZMBIBEE Jodsmmgdsdo: F(5, 148) = 4.329, p = 0.001.

ANOVA-Us s Tukey HSD &ql@Gol 0mbsgdgods ss@sb@«®s, Hma 08 3009030, Gmdwqddsg mddo
830000 ©535MqL (M = 19.25, SD = 3.58), Lozgzowol dodol 0bE9gblogmds LEGsEHOLE03MMaw d60d3bgemaba
Q505¢005 SHEM BoMYLOZdOL 35030l 45FM(3OEGOOL 8Jmbg X MBMb TgsMgdoo (M =25.00, SD =6.12,
p =0.048) (ob. sbGogro N3).

300900 9909900l 565¢roBTs 5h39bs, MMI LomBoMo BHM3ds B3YE0RBOZME SLEHISL 3MYEMBdL
©9360ms gabolBgbioswn® bLGMmJEGGSdo. 39MIME, F30¢0lL 35MRZ0L J5FMEOGdOL 8Jmby 306 gdo
boliosm©g00s6 o3zl F0dol sdso Jsbgzgbgderom.

IONBIOHMOVO

ob3gMbowo  sbowobo (ANOVA).
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3gb®omo N3. Loggoeol dodol 0bEgbliogmds @sbsgsMyol Godol dobgwgom (Tukey HSD)

©53m300090v9mo | (I) b330l Bodo | (J) sbsgzatyol Bodo | LsBwgsme Lbgsmds LEsEobBH3MNMO
630 ) 8608369¢0e35905 (p)
103300l dodol sbarm bomglioggdo | 830egdo (M = 19.25, 5.75* 0.048
0bB9bLogMds (M =25.00,SD =6.12) SD =3.58)

* bsgeysgmer bbgsmbs bhsdobBdozeams d60d369¢mmz560s p < 0.05 oembydy.

x3L0gMBs0EH03M s JABOLEIBEOIW N MNJMOH0YdDY IYOPOMBOM, 30Ol o35MAZS Bdodgl,
99993935  BH™9305L oMo gbl. Fdmdolmzol dgowo  sOLYIMOOL, TmTogwols s 300360
LoBOOLOL IMNs350M0 B6sTIbBH0s. 53 LobBGOLOL bamgzol 9gdgy 0dwgds Logmms®mo Logmabeol
39656:B9bgd0L doMEMPOMEGmO TMEH035300 S JMJds BoHBOIMOO A3BsYMMIOOL Fodo - LOIZEOWO SMOM
500gd90s 3mJoMo, 9M989@ 500ddgds d8bgdmog b BsBH3zMom IAMIsMYMdS®, LosE Fgladegdgwros
539503 930096 LoTdMEMBO GHMIBL39bYOEGHWWO gbggds.

sx3bsBgmOoLy s BsFsBdWML  3MbBRWOIGJdoL IR 0dWGd0m 5ER0WDS333Wo  306HgdOL
3653w gbmds 30 Fgabg gGos 00ymxgds 360w Mdsdo. MHMOL Aoligeabmsb gMmow 0bogzogdo
ob9b9b 5@53¢5E0sL, 0d9bgb sHo LMEOSEINMH BHIEIYGOL s 505RYDID LO3MME 3bMzMgdIbY 3MbBHGMEOL
239635, bem ©9360Mmd5d0 BIIOMEIO SHIWO MOMdY, BHMIJWLE TYIME 56 d5bmEos Mmdob
Lodobgngds, 296Lb3s398Mw M3OGOS 53196l Lo3zzEOwol dodoly s SGBYBMBOL/ (3bM3MIdOL
LoBOoLOL J0ToG0).

©sls33605

33930l 8993900l Fgx009058 Msd9bodg 8603369 mdsbo Fogbgds 4odm3zggms. 30639 Goado,
390m3wobs 9300l bs3aMol  B330x803MOMO  gabolGgbgosmmmo  19bmdgbo:  odmwgdom
5Q030wbsE3st 30609030 3000l 35MY3s 83390000 MNMYMBI3L Lolzzowol odol 0b@gblogmdsls s
3M3603MM-589dBHMO  IBMmm3sL.  50bodbMmo  gob3oMHMIGIMos  0dom, ®mI 300l Es3MAZ0M
299039990 MoIgLo G385 57LYHGIL Lomberol dgbsmRMbgdOL dommma0me Godl s 30MmM3b7dOL
930LEH96E05W MO LEOYIEGMOL FoMHOJIbOU.

23965 590bY, 25003390 3600l MBOE0SW MO bGsEbob gogengbs - boby®dwogo @Mogdwyeo
299Mm30E9d0Ls s LM30sEE-93mbmI03MEOO ImYzesEmdOL godm, g3bowol bGsEHMLOL 8mbg 30MmgdL
10330oL Godol x5399H0 0bEFHIBLOZMBS s MMOL o®dogEmdoL Bodo LEBIEHOLEH0ZMMI® YYBOM ToPsWO
5J3m, 300069 90593060 IMLObEIgMBLL. 5Tsl9b539, IVEHMMEs LEBOHOLOLS ©s Fodol dFoEOH™
MON0JOHMT0TOHGDS, LG FHMZMYOOL LEBOOLOL FosEr0 MBY s B3I 3BMZMYdSBY JMBEHOMEOL
2396305 §o00moygbl 3609369wm396 s (393 BOJBHMOL, HMIgeroa s930MIOL Loz LY s LbgegdMogo
©3930L dodl.

00b0dbmo 809690900l boggrydzgw by 990v9ds3s Tgbodsdolo 093mxbs30gd0 Lsdo doMOMmOEO
9005600 gdom:

e 3M5dBHo3nmo: ©)360wwgdmb dmdmdszg L3gEoswolBgdds yMsMgds vbs gosdsbgowmmb olgm
09053099 0639039630907 (MMM gM930s), HMIgd0E 80TsMMNW0s BHMZ30 IBsZsMROL
2490053853905L5 @S 3bMZMIBOL sbacro LabMoLoLs My JoBbYdOL 5©TMPYBsDY.

e bmEosemy®o 3mmod03s: Lbsbogmabewmo 8603369wmgsbos baby®dwog ©gzbowmdsdo dgmao
delsbergmdobomgol xLogm-bmEoswmEmo dbsmoF M0l 36HM659900L 39BOOMYOS,
396L539M7d00 08 MY sbgdOLMZ0L, MMIEgddsE mddo 3003910 MOROL B50YLE3IdO WSI>MRIL.
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Navigating Loss: Death Anxiety and Meaning in Life Among Internally Displaced Persons
Saba Chafrava
Nita Tchabashvili
Abstract

Globally, the number of forcibly displaced people is approximately 117.8 million, meaning that 1 in every 70 people
worldwide is forcibly displaced. Today, Georgia has over 200,000 internally displaced persons (IDPs) within the country; in
addition to Georgians, more than 25,000 Ukrainian citizens displaced by the 2022 war reside in Georgia. The subject of this study
is the impact of loss resulting from war and armed conflict on the fear of death and the meaning of life among forcibly displaced
persons. The main objective of the research is to determine the relationship between the severity of loss, the meaning in life
(meaningfulness), and the fear of death among displaced individuals, as well as to evaluate the influence of additional
demographic and psychosocial factors on these variables. A mixed-methods methodology combining qualitative and quantitative
approaches was used for a comprehensive study of the issue (total sample N=154). Quantitative data were collected using
Templer's Death Anxiety Scale (DAS) and Crumbaugh and Maholick's Purpose in Life Test (PIL). Qualitative data were gathered
through a semi-structured interview framework. The study showed that individuals who lost a child during the conflict had a
statistically significantly lower intensity of fear of death and cognitive-affective factor compared to individuals with other types
of loss. Persons with official IDP status exhibited higher levels of fear of death than those without official status. Furthermore,
a statistically significant negative correlation was identified between scores for the meaning of life and the subscales of the fear
of death. The obtained results indicate that the loss of a child suppresses the experience of fear of death in forcibly displaced
persons, as losing their main purpose of existence extinguishes other fundamental fears. War-induced trauma and the duration
of displacement exert a profound impact on an individual's existential perception, while rediscovering meaning in life reduces

anxiety associated with death.

Keywords: War, Forcibly Displaced Person (FDP), Loss, Fear of Death, Meaning in Life, Grief, Existential
Psychology.
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Investigation of Georgia's Current Demographic Dynamics, Forecasting, and Development of
an Information-Analytical Model for Demographic Security Management
Levan Mamaladze, Guram Chachanidze
European Education Center
E-mail: leguna80@gmail.com
E-mail: guram.chachanidze@yahoo.com

Abstract
The subject of this research is the current demographic crisis, depopulation trends, structural asymmetry of external
migration flows, and regional depopulation processes in Georgia. The primary objective is to develop a comprehensive
information-analytical model supporting demographic security management, verify forecasting scenarios for the 2035-2050
horizon, and substantiate the institutional mechanisms of the State Strategy for Demographic Security and National Resilience
prepared by the Center for Public Initiatives and National Resilience. Methodologically, the study relies on empirical datasets
from the National Statistics Office of Georgia (Geostat), the United Nations Population Fund (UNFPA), and the Public Services
Development Agency of the Ministry of Justice. Retrospective comparative analysis across the 1989-2026 period, decomposition
of demographic processes, and non-linear mathematical forecasting models are utilized. The research establishes that if the
current dynamics persist, the country will enter a phase of demographic collapse by 2035. This will subsequently manifest in
the population decreasing to 2.6 million, the annual natural decline reaching 45,000 people, the intensification of societal aging,
and the structural substitution of the native Georgian ethnos by foreign immigration flows, resulting in every fourth resident
being a foreign national. A strategic plan has been developed, providing for the financial motivation and social stimulation of
family formation and reproduction, the formation of demographic resources, the return of emigrants and repatriates, special
projects for the resettlement and restoration of depopulated territories, the implementation of digital management systems for
demographic processes, the establishment of a state coordination commission, and other measures. The research results are
intended for executive and legislative government agencies, national security services, the President's Institute, and scientific-

analytical organizations specializing in socio-demographic research.

Keywords: Demographic Security, National Resilience, Depopulation, Migration Asymmetry, Ethnic
Substitution, Structural Aging, Constitutional Mandate, Coordination Commission.

Introduction and Relevance of the Problem

In the architecture of Georgia's state sovereignty and national security, demographic stability constitutes the
fundamental cornerstone. Under the conditions of globalization, geopolitical fluctuations, and prolonged socio-
economic transformation, Georgia experienced a severe structural demographic shock during the post-Soviet
period. The disruption of traditional models of population reproduction, the catastrophic decline in the birth rate,
and the mass emigration of the working-age and reproductive-age population have placed the country before an
existential threat today.

The relevance of this study is determined by the fact that traditional, linear statistical approaches often fail
to perceive the non-linear nature of the demographic crisis and ignore the hidden mechanisms of ethnic
substitution and regional depopulation. Article 30 of the Constitution of Georgia explicitly obligates the state to
promote the demographic reproduction of the country. Consequently, the development of our proposed
information-analytical model - which not only performs preventive forecasting of the crisis but also formulates a
robust state strategy coordinated at the highest level of government - represents a vital scientific and practical
imperative.

Main Body

Dynamics of Demographic Decline Under the Current State

A comprehensive analysis of Georgia's demographic security requires a retrospective assessment of current
trends and their comparison with the initial stage of the post-Soviet period. Based on official data from the National
Statistics Office of Georgia (Geostat), deep structural signs of depopulation and a reproductive crisis have emerged
in the country [1 - 5].
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According to the 1989 general census data, the population of Georgia stood at 5.4 million people. Taking into
account the general population census conducted at the end of 2024 and the dynamics of 2025-2026, the permanent
population of the country has decreased to 3.94 million. Although a slight increase in the total number has been
recorded in recent years due to immigration flows (the influx of foreign citizens), the actual decline of the ethnically
Georgian and native population compared to 1989 exceeds 1.4 million people, indicating a classical depopulation
scenario.

The kinetics of natural increase are sharply degraded. In 1989, 91,000 children were born in the country,
while 47,000 died, ensuring a high positive natural increase (+44,000 people). Conversely, according to the
summarized data of 2025, the number of live births reached a record low of 37,867 children, while the number of
deaths increased to 44,319 individuals. Consequently, the natural decline amounted to -6,452 people. The declining
trend of natural increase is accelerated almost tenfold compared to 1989. The total fertility rate (TFR), which stood
at 2.5 in 1989 (guaranteeing the expanded reproduction of generations), has currently decreased to 1.7. It is
established in demographic science that if the fertility rate is below the 2.1 threshold, the system automatically
enters a phase of restricted population reproduction and irreversible depopulation.

The transformation of family formation models has dealt a direct blow to the nation's reproductive potential.

o  First, the increase in the age at marriage: The average age at marriage for women has increased from 22 years
in 1989 to 32 years today, which has reduced the probability of creating large families.

e Second, registered marriages: From 42,000 registered marriages in 1989, the figure has decreased to 22,285.

e Third, an unprecedentedly high divorce rate was recorded - 13,173 units, meaning that nearly 60% of
registered marriages fail to maintain stability and dissolve.

The mass outflow of the working-age and reproductive-age population has caused intense demographic aging
(Gerontodemographic Aging). The share of the population aged 65 and older in the total population rose from 9%
in 1989 to 18.1%. During the independence period, more than 1.7 million people left the country in various waves,
where expert estimations indicate that over 1.5 million are ethnically Georgian migrants. The depopulation of
mountainous and border zones has taken on the character of a national security crisis. Due to economic and social
isolation, more than 200 villages have become completely deserted, while in 278 villages, fewer than 10 people
reside. Furthermore, 50% of border villages are currently uninhabited. Strategic and border regions, such as
mountainous Racha-Lechkhumi and Kvemo Svaneti, Tusheti, Khevsureti, and Javakheti, have entered a critical
demographic vacuum.

Migration Asymmetry, Ethnic Substitution, and the Repatriation Crisis

One of the most acute challenges to modern Georgia's demographic security is the structural asymmetry of
external migration flows. The country records a formal positive migration balance (for instance, the recent annual
number of immigrants is 131,501, while that of emigrants is 114,374, with a balance of +17,127 people), but a
qualitative decomposition of these data reveals an alarming picture. The absolute majority in emigration flows
consists of working-age and reproductive-age citizens of Georgia (primarily ethnic Georgians), whereas foreign
citizens dominate the immigration flows and the structure of persons legally residing in the country, reflecting clear
trends of ethnic substitution.

Based on the databases of the Public Services Development Agency of the Ministry of Justice, out of 256,000
foreign citizens residing in Georgia on the basis of long-term residence (excluding temporary tourists), the share of
ethnic Georgians is only 8.6%. This trend points to an active socio-demographic ethnic substitution, where the
vacuum created by the outflow of the native, economically active population is being filled by foreign labor
resources and migrants.

The scale of the crisis is amplified by the absence of effective state programs for the repatriation and return
migration of the numerous Georgian diaspora abroad. Due to institutional and programmatic weaknesses, the
feedback loop and the reinvestment of capital by emigrants within the country cannot be achieved. Furthermore,
the ethnic repatriation of compatriots born abroad is bureaucratically blocked: complicated, often non-transparent
legal procedures for granting compatriot status, issuing residence permits, and acquiring dual citizenship hinder the
physical consolidation of the Georgian gene pool. The fundamental reason for the acceleration of the demographic
crisis at this pace is the complete absence of a unified, long-term state demographic policy and national priorities
over the decades.
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Forecasting of Georgia's Demographic Collapse (2026-2035/2050)

If the current unfavorable demographic dynamics persist, Georgia will enter a phase of irreversible
demographic collapse from 2035, where the population will lose its internal biological energy and self-regeneration
potential. The extrapolation of non-linear mathematical modeling shows the following critical indicators:

e First, the permanent population of the country will reach a critical threshold and drop to 2.6 million
people.

e Second, the annual number of live births will decrease to 15,000, while mortality due to population aging
will double and increase to 60,000 individuals, setting the annual natural decline at -45,000 people.

o Third, the total fertility rate will stably settle at the 1.5 mark, which completely excludes the demographic
resilience of the system.

e Fourth, a geronto-demographic explosion will occur — every third citizen (more than 33%) will belong to
the 65 and older age group.

e  Fifth, every fourth resident (25%) within the country will be a foreign citizen, which implies a massive
structural substitution of the Georgian population by another ethnos.

e Sixth, due to regional migration and depopulation, 70% of Georgian villages will become completely
deserted and depopulated, while border and mountainous zones will empty massively.

e Seventh, more than 55% of the country's population will be concentrated in only two urban centers —
Thilisi and Batumi.

The growing depopulation, the loss of reproductive-age and working-age populations, the aging of the
nation, and ethnic substitution will cause a complete loss of the self-regeneration capacity of the Georgian
population. Compounded by the emptying of municipalities, the decline of agriculture, and the growth of urban
"macrocephaly” (overconcentration), the economic construction of Georgia will completely collapse, while the
threat of losing control over border strategic territories will become entirely real. The issue of demographic security
is the most significant vital problem of the country, and if we do not act, the very existence of the homeland will
be called into question.

Strategic Response to the Crisis: "State Strategy for Demographic Security and National Resilience"

In response to these existential challenges, the analytical team of the "Center for Public Initiatives and
National Resilience" carried out an in-depth study of current demographic kinetics, a comprehensive retrospective
analysis, and non-linear modeling of potential scenarios. With the active participation of leading professionals in
the field, the Center formulated a foundational document: the "State Strategy for Demographic Security and
National Resilience." The Center has prepared a time-bound action plan and corresponding mechanisms for
program implementation in all key directions.

This strategy encompasses the following key areas:

e Stimulation of Demographic Revitalization and Reproduction: Targeted support for the creation of young
families, improvement of the birth rate, motivation for childbearing, progressive financial incentivization
for the birth of the first and subsequent children, and solid support for multi-child families.

e Integrated Financial, Utility, and Social Security: Long-term guarantees for improving housing conditions,
tax benefits, and utility subsidization for new families and multi-child parents.

e Mobilization of Diasporic Capital: Strengthening engagement with Georgian diasporas abroad and
supporting cultural-educational centers.

e Geographical Repopulation Program: Realization of organized settlement programs for populations in
border and depopulated territories, including mountainous zones.

e Structural Reform of the Executive Branch: Elevating demographic issues to the supreme priority within
the executive system of government, structural reform, and the creation of a specialized agency (Ministry)
directing state demographic policy.

e Budgetary Architecture and Alternative Financing: Providing financial-budgetary calculations and
establishing an independent non-governmental demographic fund aimed exclusively at projects for the
native Georgian ethnos and the realization of specific pilot models.

¢ Digital Ecosystem for Migration Flow Management: A digital automated system for questioning and
selecting emigrants and returnees based on qualifications, along with a complex program for returning to
the homeland.
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We focus particular attention on this last point, which involves the implementation of a digital and
information-analytical architecture for managing migration processes. Within the framework of the proposed
approach, a continuous, cyclical information-analytical model is realized, aiming to transition state management
from passive observation of the demographic crisis to active, result-oriented management of demographic security,
high-frequency monitoring of migration flows, optimal distribution of eco-migrants, and structured repatriation
processes.

The primary infrastructure of the presented information model organizes qualitative and quantitative
identification parameters through a three-level hierarchical matrix transformation. This structure transforms
primary, raw questionnaire data into computationally robust digital units [6].

First, the Initial Identification Matrix - (M) represents the baseline data layer. It describes primary
structured objects (emigrants, returnees, and eco-migrants) according to their qualitative vectors, marital status,
professional competencies, and structural needs obtained from standard identification questionnaires.

Second, the Electronic Portal Interpretation Matrix - (Mp) operates on a secure, cloud-based electronic
platform. The matrix transforms physical identification parameters into dynamic web objects filled directly by
respondents in an online mode, which turns fragmented data into standardized relational arrays.

Third, the Analytical Transformation Matrix - (M), implemented at the operator level, ensures the
automated extraction and synthesis of data received from the cloud web-platform into high-density Excel
structured databases - M.

Mathematically, this progressive sequence of data refinement is described by the following deterministic
functional mapping:

M, fror) g P fexee E

Once the Excel structured matrix (M) is formed at the management node, the administrative decision-
making engine activates an automated optimization sequence. Instead of standard, monotonous linear scaling tools,
the database is explicitly processed through G. Chachanidze's 6 inference rules [7].

Using first-order predicate calculus and set intersection metrics, the algorithm evaluates individual priority
coefficients of migrants against arrays of limited state resources. It automatically generates optimal lists of returnees
within the scope of their personal interests. Most importantly, in the event of a sharp data mismatch or critical
resource inconsistency, the system activates G. Chachanidze's 6th rule, as a result of which the digital infrastructure
instantly transitions into an interactive dialogue mode. This local feedback loop provides exceptional operational
flexibility, allowing administrators to initiate targeted negotiations even in cases where an initial mathematical
intersection is not fixed.

To test the stability of this three-level hierarchical model, numerical simulations were conducted, reflecting
various types of migration pressure and eco-demographic displacement scenarios. The algorithmic transformation
pipeline fully maintained data structural integrity even under high volumes of input uncertainty. The
computational results confirm that the presented model is a mathematically sound and highly effective instrument
for automated management of demographic processes, risk prevention, and engineering provision of state security.

Institutional Coordination and Supreme Political Responsibility
The Constitution of Georgia obligates the state to protect demographic reproduction (Article 30), and the
President of Georgia serves as the primary guarantor of the protection of the Constitution. Consequently, the
supreme strategic coordination of demographic policy must be assumed by the Government of Georgia, while the
President of Georgia should exercise initiative to activate this strategic direction.
To achieve this existential goal, it is essential to operationalize the following institutional mechanisms:
e Itis necessary to establish a state body for demographic policy management - the Ministry of Demographic
Security Management.
e A Supreme Commission for Demographic Security and National Resilience should be established under
the President of Georgia.
e The position of Advisor to the President of Georgia on Demographic Security Issues should be introduced.
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In this way, it will be possible to turn demographic security and national resilience into the primary priority
of the state. Only through such an institutional approach will the impending socio-demographic collapse be
overcome, and Georgia will strengthen both physically and economically.

Conclusion

The current demographic dynamics in Georgia - characterized by a record decline in the birth rate, an
increase in reproductive age, a 60% divorce rate, intense population aging, and nationwide depopulation - bear the
character of a systemic crisis and create a real threat of irreversible collapse by 2035. The formal positive migration
balance masks the mass outflow of the ethnically Georgian population and the structural substitution of the
demographic vacuum by foreign citizens. This process, compounded by excessive urbanization, the emptying of
villages, and the degradation of the economic structure, directly threatens the socio-cultural and economic stability
of the country. Furthermore, the massive depopulation of border settlements dangerously escalates the risks of
territorial loss. If urgent measures are not taken, the nation will lose its self-regeneration capacity, and the very
existence of the country may be called into question.

Traditional analytical approaches are insufficient to assess the scale of the crisis. It is essential to implement
the multi-vector state strategy proposed by the Center for Public Initiatives and National Resilience. In accordance
with Article 30 of the Constitution of Georgia, the Government of Georgia and the Parliament of Georgia must
declare the provision of demographic security as a supreme national priority and implement demographic
revitalization measures through the establishment of a state body - the Ministry of Demographic Security
Management. Concurrently, the institution of the President of Georgia should facilitate the realization of
demographic security and national resilience programs, thereby ensuring the resolution of the crisis and the long-
term resilience of the nation.
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06©0035¢™6M05 SSR 090Lsm30L, G LGEGOOL 35L3MOEODF05D MJoE OO F50gToE0IMO SbobZs 33M3zMU,
530500 SSR M6 doM0ms©  Lrgd-5c0amMomds©  3omO0mdols s 969Ma93H03wo  daesblol
dobggzom.

5) LEbYOLIMM MBIBOHNLMIOOL oG0S (SSRfe0a):

bsBpoldom Mbs 5036006Mm0m, MMI LobOLscM  EoIMI0IOEIMDS 56 0BMTGDds TbmErmE
AMbmdom, ob 0BmIgds gMoL  2osMRIBOLMZOL  LsFoMmMm  OOMMO  SEWMMONEEMBOL  BIBOLYOO

9dOYB3ICYmgZoo.

m (P; XC;
j=1(P; ’)><100

SSR = .

91



LOYJIG0)STME 0L M 3TG0MIRIKNO 1553IB60IAGM JIG6SR0 ,,0 6 & IR I I & (¢
Ne 2 (82), 2026
INTERNATIONAL PERIODICAL SCIENTIFIC JOURNAL“INTELLECTTI”

Loosg:

P; - J399565d0 80s §o®dmgd o j-1960 Lobgmdol 36mJ@ol 8mEemdss (¢™b6gddo).

D; - 8:3930) 36m©dé b9 000560 Jo@s dmmbmgbs/dmbds®gdss.

C; —Jj -060 30mEIGHOoL 39@mO0®doL 39530309500 (335¢/3)-

0699865305 (6396L 0908 Hs%309¢m0 #lsRGbrgdol) 36GmgMH50sL0356: LmBEgdoL 3s3MMEHOBOG0S
@5 990563 7d0L Bslisbargds 0BbmdMm0g 3gMHIJOT0 306306 BOHEOL P; -l B5BOLYIE s3MM3MHM©IIEIdbY
(b0, bedEo, GJol 30mEdHJo0), M®5G SSRreea 069JLL 300GH03wo 30%-0@s6 MLsg®mbm 75%-
99 2§93

3) 96963930370 ©EMY30©IOWMBOL BoBHEOES (SSRenergy ):
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1. Catastrophe Theory. https://www.britannica.com/science/catastrophe-theory-mathematics.
2. Bilash Kanti Bala, Fatimah Mohamed Arshad, Kusairi Mohd Noh. System Dynamics. Modelling and Simulation.
Textbook, 2017
3. G. Chachanidze, L. Mamaladze. the Mathematical and Systemic Architecture of the Nation’s Energy and Development
Potential Index (Nedpi). XLI International Conference - Problems Of Decision Making Under Uncertainties, Batumi,
Georgia, October 5 — 7, 2026.

Research and Mathematical Conversion of the Index of a Nation’s Regenerative Energy and Development
Potential (NEDPI)
Guram Chachanidze, Levan Mamaladze
Abstract

This paper establishes a completely new, innovative analytical framework - "Global Ethno-Regenerative Energetics"-
along with its primary measurement instrument: the Index of National Energy and Development Potential (NEDPI). This model
is grounded in an in-depth empirical study of Georgia-a nation subject to critical demographic, geopolitical, and migratory
pressures. The primary objective of this work is to provide UN member states-particularly small nations and developing
economies-with a universal, practical guide. Scope of Application: Integrating the NEDPI model into UN strategies will enable
the international community to identify national entropy (degradation) at an early stage and activate mechanisms for a state’s
self-regeneration. Methodology: The philosophical and mathematical foundations of NEDPI, as well as the paradigms and

postulates of the UN’s Sustainable Development framework.

Keywords: Demographic security. Index of the Nation’s Energy and Development Potential (NEDPI).
Regenerative code. Ethno-regenerative energetics (ERE). Systemic entropy. Expert assessment matrix. System
dynamics analysis. Normalization algorithm.
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LodSBOM MYg3900Ls S ZMOEGHOEMBOL (BOLOL (335¢VSEMBOLS S 50TPYMSOMIOL boMOLLO EOHMOL FoM3Z9w
90b5339080; bobEmToligdMo (33¢00wgdgd0L Stochastic Volatility Jumps) 3o06Hmdg0d0 [1].

603530L  800©I3MMdJIOL  WMIsEMHO  3MYBSEMOOL  ©sTBHI0EJds  NBOMBlgwYmBL  M3GH0TswrHo
&599dHMO00L BEHIDOWMOMBS.

890053900 30BGWo  InEgmo  A363Mmzbowos  sbsdgMm™mzy  3MO3MOMGHOMWo  Bobsblymo
067069Mm00bm30L, bsobzgBogom x3mbogdol (Hedge Funds), Lsdgbbom sd@oggdool ddsGmggwo 30335609005 s
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MmIgeois 393mmoabogh 963gmMgdom §Mxog GHMBLBMOGTo30g0L ©s 0bsMRMEIdL Towowr LoBMLEIL,
MmO 9dGHvYOEMo 1sdg3b0ghHm s 3M5dBH03Meo sdMm3sbss. BsdMMI0 o3LYAL 53 353mnydL G R03-
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MONO0JOMISFE0OL (3035005(309L) 5 Bom d969dM03 BHM9bIdL odMPo.

B(t) € R™™ 560l 356030b 939J316md0b Bo®®ogs, G@dgmog 330839690, 0¢) GOM6 sbgbl
39396l Jomgdero bsobzglGoEoM 250sHY39G0Idd0 3nMGHRIOL IEyMT>MIMdIDY.

U(t) € R™s560b 593060 Lsobggltogom dsGm3z0l 35wsfY39EH0wgdsms 39JGHMmO0 (Bsasmoms,
5903900l Y035/2594030L ImEmmdgdo 56 3030Esmol bs3500gd0b 9obggldotgds).

90bbmdM030 BYbI30mbsemo s BYEAsBols M3EH0I0BoE0s

399390006 (59mbs3gd0L) FogLoToBsEoOLS S LdsDBMM MOLZYdOL ((335¢gdsMdOL) Jobodw)dsdg
593560l dobbom, gowsfig39@owmgdol dJomgdol 3emaglo sbgbl dgwmdsbol gmbdiombaowol (0omgdmegdol
a3bg00l) dobodoBbogosl:

. T
j0,w) = [[[x" (OQ®)x(D) + u" (ORM®u(®)]dt + x"(T)S, (T)x(T).
og Bo@MoigoL 9930 99090930 93MmbMmInzmEmo Gobss®lo:
Q(t) € R™™ - ©50900m5@ Bsbggmsmasblsbmz®mmo  Golz-fmbomo dsdmogs, GM™dgwog

0x9M0dgOL 3O GBIl JEAMTSMIMOOL A5bMSl M3EGH0Toermmo BodbmEroEb (sLsbogl 3mMEHBgOL
3M3LGHBOWNHMOOL HOL3L).
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R(t) € R™™ - ©0sgoms© gsblodegtmmo bodg@@ommo dod®ogs, Gmdgmwog sLsbsgl
AM3BBod30w botrxgdl, LodsBOM 0835JBHLS O W0330MBOL F)HM39dL FoMMZOL FobbMM 309w gdOLL.

S, (T) € R™™ - 336806500460 Gob3ol oGO0, HGMdgmog 585693 3n6EHBIOl dyMIsMgMdL
B50639L30GE0™ 3GH0D@bEL dmwml (t = T).

33035 MMIOL 3MH0H3030L M0b5bHTs, sOLYGIMBL M3E0T>WEOHO ©933930060m0 ToOmgs (Optimal
Feedback Control), ®mdgwos dmoggds 89990 bsboo:

u'(t) = —R Y(&)BT ()P(t)x(0).

Bssg P(t) 560l LodgBmommo dsdcoEs, GmIgwog 93859m80wgdBL H0sGHol ©OBIMIBE0sMMG
FoBMOE 29bBHMEgdsl (Riccati Differential Equation).

603530l oxgMgbE0swrMo 303Igtmds s 3MJBsEMBOL s6s¢grobo
3m6BIol Mm3GH0d0bsEool dmsgs®o Lommnmg gosdsbowos P(t) ds@ogol gsdmmgwsby,
Hmdgoi 9393 9050503 FoGHMOEI 356FGHMEgdsl MI3MGdMmdo t =T — b t = 0 — 396:

dP(t)
Cdt

=AT(P@) + P(OA) — PBOR (BT (®)P(t) + Q(t), P(T) =S, (T)

Bs8OM™MIo  ©YGHOIWIMSE MOl Fglfogerowo 039GOl oRIMIBE0IWMHo  80dEy3zdMdOL
M3 YM0 s bobgzMmoemzsmmmo  3MgosMmdOL  3s0sdgEMgo0  3eslogw® woxrdogol (Lipschitz)
306Mmd70I0. 309350, 5OFOB0Z0 M39MIEMOO 53059MBoIBL @oxoizol 306MdL L dmodogoo:

IF(P1) = F(P2)|l < [[P1 — Pl

WM MOM0  3MGOSEMBOL  5Bs0BO  5@ILAEHMMYOL, MMT 0w Lsfyobo Toosbermgds FIdsMHYMIL
38005O0  58mbsblbol & - 80@sdmdo, 85806 053m3m ©d 30BRIBEM  035HIOOL  RobEHM@WgdIBY
55311969890 Lo sdmmgerm d0dazmmds 3Mgdsos 3350MsGo bobds®om. BabggzMoermzswrmemo
36905Mds  (396GHMM™30BoL 3030l MgMm™MmYTgOolL  odmygbgdom) o0drgzs ASMBEOL, M sdmbsblbo
3MLYOMBL s 9MOL JMMOIMMNO J56M3390w bBgHMAo, Fsdobsg 30, MMEILOE BMLEO 50MbsbLbo Fobolffo®

36005, M3 MBOHMB39WYMABL 305300 5EIYMHOMNTOL sBLMEENM Tomgdo@0lw® LodE3oaql.

©sls336s

§0bsdqdsmg bsdM™ddo [omdmagbowos Lsobggbdogom m3gMs3ogdol 1obsbbm@mo Molggdol
350mm30L J500935E03MMO® 25050 3053600 dMmEY0. F0©0gdYo 99900 LsdwoEgdsls 335deg3l
Bodmzgogoeodmom 8989a0 ©alizgbgdo:

1. 9093980 §6%03-3395000GMwo  m3@odswrmo  dommgzgol  (LQR)  LEHO®WIGHOOL  godmygbgds
Ls0b39bBHoEoMm  3MOHEGHBIWOL  EObsTOZOLMZOL  FodmMoEbogl ymzger doxbg M35 XJMSQO
053030 S OR300 BHMIBLRMOT530900L 3o639MmMYd000 odmm3Eol LoFoMmmgdsls.

2. ®03530L  TGHMogHwo  oxIMI6E0sNMHo 436G MEgdgdol 063G gaMoMgdom  domfigyos
m3GH0ds@nGo  o®mgol  39d@Hmemol U (E)sbswob®o  Lodrbdg, Gog BOHEOL  GoFONO
LobEYIgOoL M9s30M9dOL LoBJsMIL MMOL MYsEIYH Mgg0ddo.

3. @oxdoEol 30HMJOT0 MISWMEO S Bbg3MEEM IS0 3MJOSEMOOL MJME0METs sBogoHds
Q55QBEGHYMS 5WAMMHO0MTOL 509T53H03IM0 FOYMOOMDS.

4. ©ogbgzomo LodMws3ogdo  oB39690L, MMI Mo  0bsMBMBAdL oo  9RJEHWIOMBL o
9003M5MBL 3G M® BobsblwmE 9sM90mTo (Fodoe0M, d3HBOOL 8339006M0 5MELbOL 56
3391900l 5M53MMABMDOMIdsO TgMHYgmdol EMMU), G 5L 3mB39Mm96E W 0BLEGHMMAYBEI© 59393L
5659906039 30656LHO 0bgobgBooLmz0L.
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A Digital Model for Managing Financial Risks of Investment Operations
Guram Chachanidze
Guram Kevlishvili
Abstract

This paper presents a novel continuous linear-quadratic optimal control framework designed to enhance asset
allocation and mitigate systemic financial risks within highly volatile capital markets. By utilizing a dynamic decision-making
architecture, the proposed digital model effectively streamlines portfolio management cycles without relying on
computationally expensive iterative linear transformations. The underlying mathematical structure incorporates positive
definite risk-weighted matrices focused on both transaction cost reduction and terminal risk minimization based on Bellman
optimality principles. Furthermore, the local and semi-local convergence parameters of the associated Riccati differential
sequences are rigorously established under classical Lipschitz conditions to guarantee stability. Extensive numerical simulations
demonstrate that the model exhibits exceptional robustness and mathematical resilience during periods of intense market

fluctuations, making it a highly reliable tool for modern corporate financial engineering and algorithmic trading systems.

Keywords: investment operation, financial risk, investment decision, dynamic programming, linear-
quadratic regulator (LQR), Riccati matrix differential equation, portfolio optimization, Lipschitz constant, financial
engineering, risk-weighting matrix.
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Dogmatic and practical analysis of the scope of necessary repulsion: the difficulties of determining the legal
threshold between legitimate defense and its excess in a comparative-legal context
Nia Nishnianidze
Abstract

The present work is devoted to the dogmatic and practical analysis of the institution of necessary repulsion in criminal
law, with special attention to the legal issues related to the definition of the boundary between legitimate defense and its
excesses. This issue is one of the most delicate areas of criminal law theory and practice, where the state's obligation to protect
the life and safety of a person intersects with the right of an individual to independently exercise his or her own legal defense.
The aim of the study is to determine how clearly the scope of necessary repulsion is defined in the current Georgian law and
how consistently it is interpreted in judicial practice. The work analyzes the legal nature of necessary repulsion, its constitutional
and legal foundations and the criteria on the basis of which the scope of legitimate defense is determined. Special emphasis is
placed on cases where self-defense exceeds the permissible limit and becomes a criminally punishable act. The study is based on
both an analysis of national legislation and judicial practice, as well as a comparative legal approach, within the framework of
which the experience of various legal systems, including continental European and Anglo-Saxon law, is discussed. The
comparative analysis reveals that the determination of the scope of necessary repulsion in all legal systems is related to the
criteria of proportionality, necessity and reality of the threat, although their practical application is based on different
interpretative approaches. The paper highlights that in certain cases Georgian legal practice is not distinguished by uniformity
in the assessment of necessary repulsion, which increases the risk of legal uncertainty and affects the principle of legal certainty.
This circumstance is particularly problematic in the context where an individual has to make a quick decision in the face of a
threat to life and health. The final section presents recommendations aimed at the normative and practical refinement of the
institution of necessary deterrence, including a clearer formulation of assessment criteria, ensuring uniformity of judicial

practice, and introducing relevant standards based on international experience.

Keywords: Necessary repulsion, legitimate self-defense, scope of defense, proportionality, necessity,
excessive self-defense, criminal liability, legal limit, case law, comparative legal analysis.
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Abstract

This study presents a comparative analysis of arthropod pests affecting tea (Camellia sinensis (L.) Kuntze) in the Eastern
Black Sea basin, specifically in Georgia (Khelvachauri-Kobuleti) and Turkey (Artvin-Rize). Field surveys conducted during the
2024-2025 growing seasons involved systematic sampling across ten representative tea estates. A total of 16 arthropod species
were identified. Species richness was higher in Georgia (16 species) than in Turkey (10 species), likely due to microclimatic
conditions and agricultural management. Six key species Helopeltis theivora, Homona coffearia, Empoasca onukii,
Polyphagotarsonemus latus, Parametriotes theae, and Pulvinaria floccifera were identified as having major phyto-sanitary
significance, directly affecting the vegetative development and quality of the tea flushes. This research provides a scientific
baseline for transboundary Integrated Pest Management (IPM) in the region.

Keywords: Camellia sinensis (L.) Kuntze, Arthropod pests, Georgia, Turkey, Black Sea region.

Introduction

Tea (Camellia sinensis (L.) Kuntze) remains the second most consumed beverage globally, surpassed only
by water [1]. Currently, tea is cultivated in over 30 countries, with Georgia and Turkey maintaining a significant
presence in the Black Sea basin. In regions such as Rize-Artvin (Turkey) and Khelvachauri-Kobuleti (Georgia), tea
cultivation has been historically defined by unique ecological and geographical parameters. Turkey, in particular,
stands as a major contributor to the global tea market [2].

Unlike tropical tea-growing zones, the Black Sea plantations experience distinct climatic conditions that
regulate pest population dynamics. Traditionally, cold winters served as a natural check on arthropod populations;
however, rising mean temperatures and the accidental introduction of invasive polyphagous species are increasingly
disrupting this ecological equilibrium. These environmental shifts underscore the urgent need for a precise
understanding of local entomofauna to monitor and mitigate crop damage effectively.

The production of high-quality tea is constrained by various biological factors. Arthropod pests, including
insects and mites, are primary limiting agents capable of reducing yields by 5% to 55% [3, 4]. Beyond yield loss,
infestations alter the chemical profile of tea flushes, affecting secondary metabolites such as polyphenols and amino
acids, which are critical to the sensory characteristics of the final product. This study aims to identify and compare
the arthropod entomofauna in Georgia and Turkey, providing a taxonomic baseline to support regional Integrated
Pest Management (IPM) focused on crop health and leaf integrity.

Main Part

Materials and methods - The study was conducted during the 2024 and 2025 growing seasons in
experimental plots located within the tea-growing regions of Georgia (Khelvachauri and Kobuleti) and Turkey (Rize
and Artvin). Initially, an extensive literature review was performed to compile a comprehensive list of arthropod
species previously recorded in the Eastern Black Sea basin. To verify the presence of these species and identify
emerging pests, systematic field surveys were carried out at regular intervals across ten representative tea estates.

Surveys were conducted at weekly intervals from April to October. In each estate, 20 x 20 m blocks were
established in two replications for random sampling. Leaves, shoots, and branches were systematically inspected
for pest-induced damage following a standardized diagnostic framework. The recorded symptoms included: Curled
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or deformed leaves, Necrotic stripes or dark brown spots, Discoloration and chlorosis, Leaf perforation (holes),
Leaves or buds folded or tied with silk, Desiccated (dried) foliage, Presence of frass or sawdust on the ground
beneath the plants.

Collected samples were examined under a stereomicroscope and preserved in 70% ethanol for further
taxonomic identification. Mite and thrips samples were prepared following the protocols of Ben-Dov and Hodgson
[5]. Taxonomic identification was performed using specialized dichotomous keys and reference sources, including
Cobanoglu [6], Gill [7], and Kawai [8]. All observations were documented to determine pest presence, relative
abundance, and damage intensity, thereby providing a robust quantitative and qualitative baseline for the regional
tea entomofauna.

Results and discussion

Identifying pests in tea plantations is often challenging, as many species are cryptic or not easily detected.
Consequently, their presence is frequently inferred from specific diagnostic symptoms and infestation patterns. A
comparison with preliminary data from 2015-2016 [9] shows that the total number of identified arthropod species
remains consistent at 16. However, the present study reveals significant changes in population dynamics and
infestation intensity. While taxonomic richness has remained stable, the biological pressure on tea plantations has
increased, with certain species demonstrating higher dominance and population densities. The growing prevalence
of sap-sucking pests suggests a potential ecological shift, likely associated with ongoing climate warming trends in
the Black Sea basin.

Field observations revealed a diverse range of infestation symptoms, including: Curled or deformed leaves,
Necrotic stripes and dark brown spots, Evidence of chlorosis and leaf perforations, Silk-bound leaves or buds
(indicative of leaf rollers), Sooty mold development and desiccated foliage, Frass or sawdust on the ground, further
confirming wood-boring or canopy activity.

Based on their feeding habits, tea pests are broadly classified into leaf feeders, stem borers, and root feeders;
however, this study focused exclusively on leaf feeders, as they represent the most immediate threat to the quality
of the harvestable flushes.

A total of 16 arthropod species were identified across the studied tea cultivation zones. Species richness
was higher in Georgia (16 species) compared to Turkey (10 species). This variation may be attributed to the
increased humidity levels and more heterogeneous agroecosystems found in the Georgian tea-growing regions.
Furthermore, differences in pest pressure likely reflect variations in pesticide application regimes and the age
structure of the plantations (Table 1). The identified taxa represent a diverse range of families, including single
species from Agonoxenidae, Cicadellidae, Coccidae, Diaspidiae, Eriophyidae, Miridae, Noctuidae, Scarabaeidae,
Tarsonemidae, Tetranychidae, Thripidae and Tortricidae.

Table 1. Recorded pests of tea in research areas.

N Family Species Georgia Turkey
1 Agonoxenidae Parametriotes theae Kusnetzov + +
2 Cicadellidae Empoasca onukii (Matsuda) + +
3 Coccidae Coccus hesperidum Linnaeus + +
4 Coccidae Coccus pseudomagnoliarum (Kuwana) + -
5 Coccidae Pulvinaria floccifera Westwood + +
6 Diaspididae Abgrallaspis cyanophylli (Signoret) + -
7 Diaspididae Aonidiella citrina (Coquillett) + +
8 Eriophyidae Acaphylla theae (Watt & Mann) + -
9 Eriophyidae Calacarus carinatus (Green) + -
10 Miridae Helopeltis theivora (Waterhouse) + +
11 Noctuidae Agrotis segetum (Denis & Schiffermiiller) + +
12 Scarabaeidae Polyphylla fullo (Linnaeus) + +
13 Tarsonemidae Polyphagotarsonemus latus (Banks) + +
14 Tetranychidae Oligonychus coffeae (Nietner) + -
15 Thripidae Thrips spp. + +
16 Tortricidae Homona coffearia (Nietner) + -
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While 16 arthropod species were identified, six are recognized as having significant phytosanitary
importance due to their impact on plant vigor and leaf quality: Helopeltis theivora, Homona coffearia, Empoasca
onukii, Polyphagotarsonemus latus, Parametriotes theae, and Pulvinaria floccifera (Figure 1).

Small sucking insects and mites are primarily found on the undersides of leaves or within developing buds.
Their feeding activity results in curling, discoloration, and eventual desiccation of the foliage. Mites, in particular,
concentrate near the central vein, sucking sap and causing the leaves to wither or fall prematurely.

Helopeltis theivora (Tea Mosquito Bug): Targets young shoots, leaving dark necrotic stains. Population
peaks between July and November. By sucking sap from the buds, it leaves circular dark brown or black necrotic
stains. Severe infestations can cause bushes to cease shoot formation entirely, halting flushing for weeks. Its
population peaks between July and November, coinciding with the primary flushing season.

Empoasca onukii (Tea Green Leathopper): Causes yellow spotting or “purpling” of leaves. It prefers shaded
environments and feeds on the underside of leaves. In addition to sap extraction, feeding damage disrupts nutrient
transport within plant tissues. This species is highly multivoltine and may produce up to ten generations per year.

Pulvinaria floccifera (Cottony Camellia Scale): This species infests leaves, bark, and fruit. While often
associated with ornamental plants, it represents a persistent threat to tea foliage in the Black Sea basin.

Aonidiella citrina (Yellow Scale): Primarily attacking leaves and fruit, heavy infestations lead to leaf drop
and apical twig dieback, rendering the affected plant parts unmarketable.

Homona coffearia (Tea Tortrix): While many caterpillars in this family are minor pests, the leaf-rolling
behavior of H. coffearia can cause notable localized damage to the tea canopy.

Population rate (%)
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Helopeltis theivora |

Polyphagotarsonemus latus

Thrips sp.
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Figure 1. Population ratio of tea pests

Polyphagotarsonemus latus (Yellow Mite/Broad Mite): This species is a significant pest at lower elevations
during the summer months. By piercing plant cells and extracting sap, it disrupts photosynthesis and the plant's
water balance. Damage is most evident on young buds and terminal leaves, which become cupped, distorted, and
thickened. Feeding injury often manifests as corky brown areas between the main veins on the underside of the
leaf, and foliage may take on a characteristic rust-colored, stunted appearance.

Parametriotes theae (Tea Moth): A major pest in both the Georgian and Turkish tea-growing zones. The
larvae and pupae develop within the leaf epidermis and shoots, creating galleries (mines) as they feed. This internal
feeding strategy protects the pest while directly compromising the vascular integrity of the young flushes.
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Conclusion

The comparative analysis of tea entomofauna in the Eastern Black Sea regions of Georgia and Turkey
reveals a diverse arthropod complex, with species richness notably higher in Georgian tea plantations (16 species)
than in Turkish ones (10 species). This difference is likely attributable to local microclimatic conditions and
variations in agricultural management practices.

Among the identified species, Helopeltis theivora, Homona coffearia, Empoasca onukii,
Polyphagotarsonemus latus, Parametriotes theae, and Pulvinaria flocciféra represent the most significant threats to
tea productivity and leaf quality. This study provides a critical diagnostic baseline for the development of
transboundary Integrated Pest Management (IPM) strategies. Future research and management should prioritize
optimized agro-technical practices and enhanced biological control to ensure long-term sustainability of the Black
Sea tea industry.
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539005 qb 50dbs3L, MM x=0 560l BbdE0olL MMTsa0 BJLZ0, Mo  x2=(x-0)2.

delfogeolmzgol/bGmgbGolbomzol gl BsJBHo  bogbmdos  339MsGHMwo  Bbdzools
33900050 356@Madol JguHogwr0@b: HMmELsE 339OMIGI §IBGHMEGdl MEMTsa0 Bgbgo og3L,
dgL50530LO 35615dMS X-gMHAL gbgds. 59 b53bMdO BodBH0Ib 0fiygds AoILZWS MBREOM HBMYs© 0©YsDY: vy
a3bgdioobs s HORoL bbgomdol dmagdue fod@Gowdo m®mdsyo ggbgo 5Jgl, 9sdob gb Mgy dgodargds
29630bomm HmymO 3 3600l dbgdo [5, 6].

3ar898G29emo Gbgémdol 3Godgmordo
3004350 9m39dmos f(x) 3vbjsos s x=a JodGHowo. 58 FaBGowdo asdsgseo bgdoldogho FMHaxg
390d@qds Bsofigmmb Laboom
Ta(x)=Ff(a)+k(x-a)

Loog k 960L FOH 5oL ab®ommds. 59 fO 59l 3mfmmgdom f(x)-ob dbgdl x=a {foOEowdo, mv) Lbgsmds f(x)-Ta(x)
Bwyaqds x=a-3o dgmeg ool LoDBMLEm, 5699 M) SGLHEMBIL Ligmo GMbdzos Q(x), Hmd

f(x)-Ta(x)=(x-2)*Q(x)
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30¢r0obmdgdol 9980b393590 gb 306Mds 50dbsgl, MM f(x)-Ta(x) oymags (x-a)2-Bg. Lmego gl sGOL
dbgdmdobL 5 dMHI-29MIgEGHOO0Yo 300GIHOT0.

Ps®8mgBeerol 3sb60smHgds
o0 x=a §9OHGHowdo sMmLYdIMOL gOHMoIMHmOo olgmo k 860336gwmds, HMIobm3zoLsz LMD
3060005

f(x)-[f(a)+k(x-a) |=(x-2)*Q(x)

35306 gb k 4560L5B03MGds MmO f(x) Bbdzool Fomdmgdmeol 3608369 mds x=a fg@@owdo. sbw
f(a)=k
5023560500, HoM3MGOWO 0533003910 hBEYds MMM 3 FBJOOL ILOHOWMBS. M) MOMMYM a
PaOG0bL 8g9Led5990s 0930L0 JOHMHIMMO IHGOWMdY k(a), 35306 Joowgds sbowro BMbjsos a » k(a). 50

3364300L 3fimmo f(x)-ob FoHdmgdyeo gmbisos.

dsgsemoomo: fix)=x?

39b630bomm gbdzos f(x)=x2 ©s s300Mmm x=a {gOEGH0owo. 53 FgMEGH0wdo 4595350 O xg Baghadmm
Loboo  Ta(x)=aZ+k(x-a). 30330 k 0by, M3 f(x)-T.(x) oymxzmogl (x-a)2-bg. 3435J3L:

x2-[a2+k(x-a)] = x?-a2-k(x-a) = (x-a)(x+a)-k(x-a) = (x-a)(x+a-k)

000Lm30L, GMI gl AoMLIbMEGds oymBmEIL  (x—a)2-by, dgmeMg 050Gs3wo x=a {gdGowdo wbs

B gdmgL, 9.0.
a+a-k=0 = k=2a = f(a)=2a = f(x)=2x

b 8900930 d0gdIMYWos BO3MOL AsdmYgbgdol gsqdy, dbmmE MmM3sa0 BglgolLs s Tbgdmdol
3500 360GHIMH0Iob Logmdzgwby.

356Bmgsg8s: fix)=x"
29630b0mm BMbdEos f(x)=x?, LESEsE 1 SOHOL OID0MO INJEO GoEbzo. x=a {HHOWT0 395350
0659 ool Ta(x)=ar+k(x-a). mbos godmgmo k, H®@Iobmgolsi x2—[at+k(x-a)] oymgs (x-a)2-by. 350m3099bmom
35Md0w0 GodBHmMobsgos:
x"—a=(x-a)(x™ +x7 2a+---+xa™ 2+a* 1)
05906
x°-[a?+k(x-a)] = x*-a*-k(x-a) = (x-a)(x* 1+x* 2a+---+xa® 2+a* 1-k)

030Lm30L, MHMI gl FoTMbObEgds 0gMBMEIL (x-2)2-bg, FORBOEWGdIo dAMI0 ASFMBEbEgds x=a
P96 Gow8o Mbos bargdmEal. Moysb sbgmo §g3¢o n 3owos, dogowgdo:

na"l-k=0 = k=na! = f(a):n arl = f(X)=l'1 xn1

dgoreaools 390582302960 J603369¢mBs

fomImpgbow dgommedo ImLFogag/LGmbdo Fomdmgdmwol 3695k 0mgdl sGo  HMAMO
§0obsbfo6 Im 399w MMM, 5(1509 OMYMO S 5¢IOOE-39MBGHMOO 5FM3560L Fowsfy39g@ol. 0o
boogl, Gmad Gbgdol sbMowmds sGoL ol ghmsgdmo k 3608369cmds, HMIWolmgoLsg §bdzosts @
POx9L Mol Lbgomdsl ImEgduyer HgHEHowdo mMdsyo i3gligo 5J3U.

qb d0aMds bawls «figmdl Msdwgbodg 360d3bgurmgsbo 0aol 45BMYBIL. 3039w, Ho®mdmgdwero
2oL 565 FbmEmE Hogbgo, sM989© (330 ILOHOEMBdOL Fgbsdsdolmds. dgmMyg, f(a) sGob 3mb3MgBw
PoOG0wdo dbgdol obMOEIMds, beagrem £(x) 560b 99 EIHGOWMBGOOLYID J0M GO0 b Gwbdi0s. dgLsdy,
©039gM9630M9d0L Fgbgdo dgodergds Bodmygsw0dL 965 FbMmEME BMEOHTMWGOOL TbLMZMIBOm, M)
dbgdmdob gMmo s 00539 3O0GHIO0MTOL LobEYFsEIMO Fodmygbgdoo.
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©oR909b600980 fglgdo - 306UAGA30LI0 3590293565 ©5 30rbOb HHSbLRIGHO
3ol 99009y, 53 Pomdmadmo 4o60LsBEIMS GmyMmGE dHgdoL EIHOOEMBdS MMTsa0 FguzoL
30030930l bogd3zgeby, TgLodwgdgEos ORIMIBE0MIBOL doMomso [algdol godmygsbs 0dsgg
©WMA0300. 30093500 FmE9dME0s mM0 BMBJ3os £ s g. ©s3w)dzsm, HMI x=a {gME0EW o JomM30L sOLYGOMBL
db90900, 5699 LEWMEEIds T99IRO 30OMDIOO:
f(x)=f(a)+f'(a)(x-a)+(x-a)2Qu(x)

g(x)=g(a)+g'(a)(x-a)+(x-2)*Qu(x),

H0IgdLs3 399030Ygbgdm OFIMIHE0MYOEMdOL Fgbgdol Mmls:

89b0d3bs: 302¢»0b23980L x50 o bsdMmszamo olgz 302¢n0bmigdos, beaeme gsbsymgo, brgss
530065 Bobgr0sl 00em935 @5 PGS SGOL  gsbls brgteero (x=a)-ol Jsbermders. sJ
002653390000 (£) @5 () 356b0OCrIem05 (HMgm@s G0 ©sF300989¢70 B3<bgz0s, HGmdcrgblsg (x=a)-0o 3530
dbgbol  ¢rmsereytro  Potdmggbgdo. Lpm&go gb odenggs dbgbmdol  36%059m0wd0l  bobiBdglsdeymo
3500996980b bs33s¢n98sl x2580b, bs0Mms3¢70bs s gsbsymaiol higbgdob godmbsyzs6s.

0ol fgbo
a9630bocmm h(x)=f(x)+g(x). fobs BsbsfgMHgd0L 89309d0m dog00gdm:

h(x)-{h(a)+[f'(a)+g'(a)](x-a)}=(x-2)*[Qu(x)+Qx(x)]
9L 603653L, HmA h(x)=f(x)+g(x) Bbdz00L Tbgdol sHOW MBS x=a {gMHEH0wdo seob f(a)+g'(a). J>3sLosaY,

(f+g)'(a)=f (a)+g'(a)
Lo0bsE J00Wgds Bmaswo fabo
(f+g)'=f+g'

Aealsfisgemoly/ bdeaogbBol bszs@xodmgbo - gm@bol d®sbbggtiol Gyxnsligbs
X500 Pgbol  go0my3zsbol  gobboergol  F9dgy  FmLFogagdl/LEHWIBEHIOL  gdwrg3om
0530930009090 b35MK0MIdO (3mEBOL BHMBLGIHOL Tgbogolgds:

Lsg5Mx0dm 1 - bsd@msgemols fqbo: (fg)' = f'g + fg'
dobodbgds: Bs(jamgo fg-ob Ibgdmdol 30MmMds x = a-30. 459m0yggbgo ob God@o, MMmA g(x) Miyzgdos ©
g(a)#0 3olbImdL g(x)#0-U |x-a|-0ob bs3zdsGobaw oMy 3609369MdYBOLIMZOU.

(fg)(x) - [(fg)(a) + (F(a)g() + f(a)g'(a))(x - )]
3940300005 (x — a)? -by.

15356%08m 2 - Fosob Gqbo: (F/g)' = (f'g - £g') / g%, bosg g(a) # 0
dobodbgds: Bstmgm f/g-ob Fbgdmdol 306HMmds. 258m0ygbgm ol gogd@o, Mma g(x) »Py39dH0s ©s ga) # 0
2290lbIMdL g(x) # 0 |x - a|-0b LszdsMoba 30Mg 3608369 MdIOOLEMZOL. F5055dM{FIYM, HMI PLMOCIMDSS

[f(a)g(a) - fa)g'(2)] / [g(@)]*.

U5356x08M 3 - 3m33mBogool Fqbo: (g © £)'(a) = g'(f(a)): f'(a)

Gobodbgds: Bsfiggor g(f(x))-ob Ibgdmdol oMmds. 8goygzsbgm t = f(x); ge9moygbgo f(x)-ob dbgdol
d05benmgds x = a-do, 9999y g(t)-ob dbgdol dosbermgds t = f(a)-80. 5ILEMIM, Hd TGOIAO FIYMBIQOd
(x-2)2-%g 3m9803096GH0m g'(f () - f(a).

00 0535¢gdgdOL FlEHEgds 5839690, 8gwdEosm 0¥ 6o IMbE3eggdL/LEM©IbEHIBL domgdyo
3030 sbsgn 999mbzg390DHg 4oo@bs 3mbol GMblggmol aboom [1, 3, 11].
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Ps®8ea9829emols 56G56lg8mBs: fix)=/x| B9b5lz00b 8sgseroomo

2@g0MHME-290m39E Moo 3M0GgMowmdo dbmemo FoMdmgdmmol sGLgdMdOL dgdmbzgzgdl o6
09O, 00 51939 39O 5B3969BL, MHMPOL 56 sMLYIMBL FoMdMgdmEo. sToLMZ0L Asb30boE M BMbJsos
f(x)=[x|, x=0 §g®EHowdo.

3350Mm 3030300 x=0-90 3585350 FOHGB T(x)=kx, HGMIWOLMZ0LG bbgomds [x|-kx 69e@gds Igmey
®030L LOBNYLEHOM, 5649 0ymazs x2-%y.

09 x>0, 35906 |x|-kx=(1-k)x, 5903 ™3 k=1.

0¢) %<0, 35906 |x|-kx=(-1-k)x, 5d0Hm0 k=-1.

3o6x3600056 G00g0ME0 IbOHOWMdS sHobL k=1, beagoe Fo@bbosb Jowgdmwo sbGoMds 5oL
k=-1. g6m0 ©s 03039 k 3603369¢0rmds, HMIgEoz Mm@m03g IbOHOB ©I93054mBOMIdES THYdMBOL MMTsQ0
39L30L 3HOGHIMOMAL, 56O sGLYdMBL. Fglsdsdobs, £(0) 6 sGLGdMBL 7, 9].

J€989695G<9¢m0 B<9b530900b GsGH3mg8eyem9do - Bm@gerol gsxs60298s

fobs 390039080  FoM0mgd Mo  gobolsbmats ™m®Bsgo  gglgols s  THgdol  SEIYdEI-
39099300 3H0EgHomdol Lsxmdzgwbg. 3mwobmdgdol dgdmbggzsdo gl 3M0@gMH0wdo 3obls3mmMgdom
0350L5B0bMs, HoYD 030 30MEIZ0M M39380MEJOS FoYMBOEMBL (x-a)2-bg. TgLodsTolo WMIs MO
§o00ma9bgdol g3dmggbgdom 03039 0@Ys Fg0dwrgds F93MEILEIL JIIIPHION BbI30gdBIG. LOYWO
0509953039900 ©obodYYMYds I EgdE0s [7]-80, beagrm 59 bEsE05do dmyz060w0s Labfogwrm GMIBLE MmOl
05500m9d0, MMIgdog sh3969dL, MMmE dgmderos MLz gl/LEM©IBEHL J0MgdWMWO sEYJOIMHY-
39099 BHO00 Mm030L sbown 3496d3090BY gows@obo.

Jgb3ebgb605¢72360 Br1bipos
29630bomm f(x)=e*. 4580m30949bmm 339 36MBOEO WMIFsEH 2obgzMEMds t=0-0l JobermdEs:

e=1+t+t2R(t), R(0)=1/2
et—(1+t)=t?R(t)

b 608bogl, MHmI y=1+t o0l y=et 8wbdzool dbgdo t=0 FgHGHowdo. sbes Foogogo bydoldoghH x=a
D9 G0 ©s BaghgMmo t=x—a. d5d0b
e=elex? = e'=e?[l+(x-a)+(x-a)?’R(x-a)] =
= e=e*+e’(x—a)+(x-a)2e’R(x-a) = T.(x)=e*+e*(x-a) =
= (eY)'=e

Gg8G96969¢m0 Bybgpool 36Gobgodo

0 y=f(x) @m3oro© 99J3939005 x=a FgOEHOwolL dobmdws ©s f(a)20, 85906 dobo
89066900 gwbdzos x=£1(y) 39mIgEMHomo© 8000gds y=x §Ggol dodsmo LodgGmooom. 53 LodgEMmool
@M@ Ggbsdsdolo AbgdgdOL EsbMHOEMBYBO WHMOGHMIGOOWDIdEos. 1) yo=f(a), Jod0b

() (yo)=1/f(a) = (£7)'(f(a))=1/f(a)

Ferabfsgemol/bdeacogbdobl bsgstyodmgbo - geabol sggdols s 3ksbbggtiol dgdmpdgds

d390mm  dmigduero  Logs®x0dmgdo dobbo obobogl 0dol Fgdmfdgdsl, Tgdargdl vy 5o
3mUb{o3wg/LEH©IbGHO J00gOMEO SERJOIMHME-29MIGEHOMOIO M0V JoSEBL sbogr ggmbd09d%by. 50
9939 ImbFogamgl/LEHMIBAL 9096 gdargzs IbmemE dBs mOmTMes; dob gdangzs 30608bgds, MmdErol
1553999390 B3 90MY30009dWO® Y6 LB OML Tglisdsdolo T9JAO.

APOS-0b 3g60L39d 3030050, gb 30m39LO 8g0dEgds 25630b0WM™ HMAMEM 3 A5LZs dmddgId0b
360m3qglby,  3OmEgLod 30 mdogddHBg [3]. 90539 ©OML, 9BHI0EIO0L  LJgdgdol  gobgzomamgdol
0350LsbMobom,  IMbFogerg/bGMIbBHo  Mobmb  dosol  0bGMogommo  sbBLlboE  MBGOM

LAOIIONONL ELIOYPYOSBY [4].

Usg5Mx00m 1 - @mysH00dmo gmbdizos
©550¢30390, H™I (In x)'=1/x.
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00608690s: (In x) 560b (€¥)-0b dgdMMmBgdMwo BMbIE0s. MY (e¥)'=eX,
3906m1bgdo gmbgiool 3Gobiodom doomagds:
(In x)'=1/x.

L5330 0dm 2 - 9du3mbgbEoswmmo gmbdzos Bmyswo gmdoo
550303907, ™I
(@)'=a*lna, ULosg (a>0), (axl).
G0b086985: 3>50m0ygbgo FoM0ma9bs

a*= eXIna
30033mBoEool Fabo s ol BB, Mmd (e¥)'=ex.

L5g56x0dM 3 - mmasHomdo bgdolidogho gwdoom
550303997, ™I
o1
(log. x)'= g baosg (a>0),  (a=1).
dobodbgds: 459m0ggbgo B3I

1 _lnx
0g X = na

L535Mx08M 4 - Ms30MmbsErrMo bamolbgdo
559(%)30399, O™

1
@V/ry=2xt (x> 0)

bmwm Demyoo©

(xm/n)r= m x%—l
n

906036985: 35630b0mm BMbJ3os f(x)=x2, LSE N OJO0MO JNYEO MHOEHZ0S. IIVOm BbY3MWIMIDY
dobo dgd0mbadmwo 1mbdizoss
f1(x)=x1/n,

299m0ygbgon dgd6Mbgdmmo gmbjsgool 3M0bEodo, Bmyso gmMIMEol dobsmgds 3o bsMolbob o
333BoEool Fabgdo.

G®0gbmdgBGosemo Bwbge0960
55933039, ™I

. . 1 1
(sin x)'=cos x,  (cos x)'=-sin X, (tan x)'= ppens (cot x)'= - e
. _ 1 _ _ ; _
(arcsin x)'= — (arccos x)'= i (arctan x)'= T

dob0db9ds: y5bobowrgm ghmgmerm3zsb @gfo®bg dmdemago HadGowo
(cos t, sin t).
00 Pgd@omdo GooL-39JBm®os  (cos t, sin t). §OHgHoMol dbgdol J0dsOHMMEGds Mool
FoMHNMOME0s. 39dHMMO (-sint, cos t) MODNMYMBIMGH0S BH3E0ML-39]EHMMOLS, MoYsD
(cos t, sin t)-(-sin t, cos t)=—cos t sin t+sin t cos t=0.
tan x Qo cot X gobobomgom GMymeO3 sin x-0lLd s €os X-0b BoMHEPMBIOO S Fooblighgm dsbsgmmols

Po00mgdmo.  Gog  Tggbgds  990Mmbgdme  GHM0RMbmIgEHOmoME  BMOIMgIL, o  490MA350RJOS
3986169030 3mbJ30900L Fobdmgdmwmgdol MEMmm0)M0©sdm 300 dImgdol Fabo.

112



LOYJIG0)STME 0L M 3TG0MIRIKNO 1553IB60IAGM JIG6SR0 ,,0 6 & IR I I & (¢
Ne 2 (82), 2026
INTERNATIONAL PERIODICAL SCIENTIFIC JOURNAL“INTELLECTTI”

33335 5 TgBoLgds

3369306 9353980 - 390050 MMI0 0533063905 15T §BO35 0YMRs.

I 93933 ©osxodloms LoMmmwggdo, MMIIdo3 §o®dmoddbgds, MmEaLsg FoMdmgdowo
30639039 65doxbg bbgomdoms 895350:009d0L B30 4560LsBLIMGds.

II 9&s3Bg 990mfds 5eagdMM-29m39G Moo doymdol bsfigobo 39MGLos - 335MSGHWWO
abd00m, Mmoo Bgbgoms s THZIOL YOO 3M0EGIM0MTom; YMOIEEIdS 2odsbgows 035BY,
39degdbab v M LEGHWIBE OO FoMmBMGdMEOL 253g0sL xgM TbgdoL obMOWMdS, 99d©gy IO
R996J3050. 59 9BHs3BYg IMbsfowgmdEs MO 3G XyBo - 20+20 dmbfagzwg/bGHmogb®o.

IIT g3s3%y d0amds 3oBIOMM3®s O0xBIMI6E0MId0L Fabgdby, gugdgb@s@va Bwbdzogdls ©s
D35M06  35380HDBY; 4MmIEEGds - 3mEbol GHMbLEYODY: gOo 3M0GIMOMTol s8myghgds xsdob,
659M53w0b, fowoobs s 3033mboEool dgdmbgzgzgddo.

dgrsl900l 0basBHmm980

9oz g/bEHYbEH s 35L1Hgdo BoLEYdIM®s (36930l AosBMGBOL boMolbom, s6o dbmem LfimMo
8909200m. 250Mm0339ms bysdo mby:

I mbg - 30mEgEOHrmwo: dmbfszwg/bBgb®o omzwol f(x)-U, dsgMed ymggwmgol 396 blbol
§9Lgdol 353006l Ibgdmsb.

II omby - LEAHOWIEGHNOMEO: BmbFogzwg/LbEBHMIbGHO bLBOL, Ms@ma BbYds (x-a)? 3oMHMds s bzl
f(a)-ob m35wMe 3gmdgEHoe 3609369 ™dsb.

IIT oMby - g9605BMYs00gdgo: Imbfogwg/LEIbEO 3M0EIMH0MAL sbow i3bd3090Dg gos0@BL
5 1358l 30Mb3gdL [x]|, eX, BHOO0YMbMIYEHOOMOo BMbI30gd0Ls s ORIMIEEMYdOL Haligdol Tglobgd.

905980000 ©53306398980
&M5003099w0o JoEymdolsl Inbfogzwg/liGmgbdo Bemdl gm®mImmsls

rev i S0 T AX) — f(x0)

feo) = fim T

05653 Bmaxa® 3960 bLBOL ol 4gmIgEmoN Fobss®LL.  SEYgdMHWY-3q9mIgBHMOMEo  doEMIoLLL
Pom3mgdmo BBgds 3063M9@ Mo 53mEsbol 30sfY39@¢9©: 8:m0dgdbml olgmo Mgy, Hmd gmbJiosbs s
PORL BmGOL Lbgomds (x-a)2-bg ao09mb; £(a) - 58 FOHBOL EIbOOEWMDS, berewm () - IbOOIMBIMS (33O
39Lod5TOLMDY.

Jocos98000 bGogmo
3eapdOIw-pyndgdHogwoe
300G 9M0m00 3000 doymds Bopmds
0563900l Lafgolo spdds D300l OIS dbgdol IbGHOEMBdOL BMbIE0s
™50 B9gLz0L 5¢RIOOHVIEO
bgdols gop9ds JoHEOL RO JEgdIMIMBS 3603960730
£ (a)-0b BoBslo bdoMo 50073905 godmmzeols 30b63M9Gwe Had@owdo dbgdol
88@060@ @bb@o@mbb
F/(x)-0b 0BBIHIOIBIG05 b6 500Jdgds FOOFAS G32RO Q2bOORNBYOOLED
CHRERAIGEE @ >@0ggds FuOIJ@I Bomgdmmo sbawo gbdgos
T =(). 3m6H0DMbGHsmGo dbgdo;
f'(a)=0-0b gopgds bogx 203039096 9L OO9IF06 995690980 o3 bsgombos
bdoMo 3938060905 BL3MOL 50bLBYds gHMEIMO dbgdols
§o03MgdMEol 5MIOLYdMBS SGBLgBEB 56560
LOOYIHVOYLO ©>
9clfogzw9/bEHvabEHOL Jombggdo d0MH0MOWIE 3OMEFIOIOMEO 35635B03509BI0

0605963595029¢0 30 BI5e0bsGos
9ol 4obosHMGdEs©  dmygbgdme o0dbs  s3GMMoL  dogH dgddboro  0bEghsgEowo
MGG RIQIONN
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https://kapanadze-theory.streamlit.app/ [8], ®m3gog bsd g3l dmoEsgl: MmMTsao Bglizo s Ibgdo;
Jodob dbgdolzgh 3mdmsmds; HoMImgdraro, HMAMOE BBJ30s. 30039¢ 9Bs3BYg dmbfagzwrg/bBvwabdo k
306599 BHOL M990 goL ©s bz, Lo bmargds bbgomds f(x)-Ta(x) dgmeg HGoaol LOBMLEHOM. dgmdy
9393%g JmOEOL IHgdMb osbEMgds BLZHOL 0oL gMmIgEHMmOoMEo 3MHMEILOL 565¢0EH03MO sOfgMo©
GomImobgbl. dglsdy 9Bs3bg a-b 39990 gdom BBL f(x)-0b Bsdmyoeodgds - f(x)=x2-obmzol g3Mebby
0965096 03390905 £(x)=2x. 3E5@GRMMIOL 393 0IM0 359MYgbads IGHIWMHE Bobbow s [9]-To.

bm3560056 35820060

§omImygb0wo Joamas 56 wsMymaL Brghol 3603369 mdL 350905303490 565¢0BTo. 3oMmodom,
dobo doBsbos Bzl BGmOIMEol Fgdm@sbs 03 gBs3bgy, OmEIbsg Imbfsgzwgl/bdoabdL m339 9J3L
§o6HIMgdmol 3gmdg@MoYEo s 5¢gdGWo obss®lol Lafigolo goggds. obgobowmm FgMEHowgdo A(x,
f(x0)) 05 B(xo+Ax, f(x0+Ax)). 53 §90E0¢g030 50535000 JMOEOL EIHOHOWMdSS

Ay _ f(xo +Ax) — f(x0)
Ax Ax '

MHMEgbsGg Ax ©)obErmgzgds branl, Jnms mobwmggds dbgdl. dbgdo 30 9339 9390YW0S SEROMIEN-
39039G0Mo 360GIOH0Mdom, 35906 JmMHol IbOHOWMdOL bBrgzmrmo d60d3zbgermds gdmbgggs dbgdols
QIBOOWMOSL. 53335M5 F00MYds 3¢LOIMOO FGMOTE0s:

A —
f (e = o LGB0 = 50)

50 doMdsdo BL3sMm0 BbEIds MHMymM3 G900 s 5O MHMAMEM 3 Lofiyobo 4obdadEHgds. Lsgargdol
@My035 G90dgds TgxodEgl sbg: mOAsgo @gbgo — THgdo — ILOOEMBS —  FoMIMmgdmo —
0g9Im9b30M9d0L Holgdo — 9eqdnb@ oo BbJ30980 — BO3IMOL BMOIM..

9w9896@ Mo 39bJ3ogdolmgzol  3mbLEHMYIzo0l  LEWMEo  F509353H03MM0 LGOS
9c390weos [7]-0o.

©sls336s
GomImaqbowo dm@geol dmsgsto 3Oo@gmondos: Ta(x)=f(a)+k(x-a) 3sbobowgds f(x)-ob dbgds

x=a-do, ov
£(x)-Ta(x)=(x-2)2Q(x);

k- g00o@gOmmdol dgdmbggzedo fi(a)=k. {o@dmgdmmo xgM Bbgds dbgdol sbMowmds©, 930wy -
53630000, MMIgE0oE 00mMge FIOE0EL Gglodsdol obMOEWMBL ¥looggdL.

80gamds 5930M9dL Lsfyol 3mabo@e oGHZ0MMZOL, 59330MIVL f(a)-ob ygmdgEHome Fobss®ll,
2965bb35390L £(a)=0-bs s gduB®YFMAL s OGIHBEOMIVOL Fabgdol 3MBLEHGWI30E 25390l MFymdL
bgab. dmbFogzag/bEvbEo Fomdmgdmwl 500d3s0L BwbdEool wmzsem®mo J3g30L s0dfgM Mmdogdds® ©s
565 dbmmm  godmomgmol oo,  9ggagoo  gBwydbgds  93GH™MMOL  3ModBHodl s LoFoMHmgdl
1B9bIOEGHODYOM 9d3oMomer Jgdmfdgdsl Lbgs Folfogumgdwqdol/wgd@memols s Labfogwm smqdml
Botrongoom.

3 90MME-49mIgB®moMo  JoEymds  3wsbogwe  sbsroBL 9O 330l - Jdbol  Fobstyg
306393G M6 Loggbm®l, Mmool  Lsgwydzgwbgs Drzdol gmOIMws  dmbfsgzwggdobsmgol /
LB IBEOLMZ0L oLsRYO0 S BBIOMO30 bgds.
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Teaching the Derivative Without Initial Reliance on Limits: A Cognitive-Constructivist and Algebraic-Geometric
Approach
Davit Kapanadze
Abstract

This article presents a cognitive-constructivist approach to teaching the derivative, in which the concept of the

derivative is introduced prior to the formal definition of limit. The traditional method is mathematically rigorous; however, at

the initial stage it confronts the learner with several abstract notions at once, including increment, difference quotient, passage

to the limit, and the relationship between a secant and a tangent. In response to this difficulty, the article discusses an algebraic-

geometric model that grounds the derivative in familiar structures: the quadratic function, the double root, and the geometric

idea of tangency. At the point (x=a), the tangent is defined by the condition f(x)-Ta(x)=(x-2)?Q(x); On the basis of this criterion,

the derivative emerges as the function of tangent slopes, while the classical limit formula is introduced at a later stage. The

proposed approach is based on the author’s long-term pedagogical experience and observations conducted between 1986 and
2025.

Keywords: derivative; limit-free teaching; double root; tangent; cognitive load; constructivism; algebraic-
geometric model.
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q0m3omdgdol 33960900 A50Mm0MmBY3056 9300390 s bBgwro BOom, ®mI Lodbogbggdo ofygds
M9360OMmOMI30wo  3gHomEob,  mMdgs,  s0bodbmeo  Bodshommegdom  Jwobozwm®o s
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5MGH9M0Mo 303903H96%0s, 8odM0sbo ©0sdgE0, Jusdowomnbo, 0bxgd3os, $BmMYdomo ©9350IdJd0, Mo3
BOHOOL MXMJOYIMY BoGMOJLOL g5FmTMTo3905L S 5F(306M9BL 3m3GHMBL UL-80 [1, 2, 3, 4, 6, 7]. cogomdomdols
3500m9bgbdo 360dzbgermgabos 9JuEHMoEgmemo doBMogbol (ECM) @ogMmggdol s sbaomaqbybol
Logombo,  FombgEsgs®  IMez5¢TH0M030, BoOmm  13gdBHMOL  33eg39d0Ls,  gomdomdol  bEM.-
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063¢gMglol LRIOML FoMmdMsygblb  wgomdomdol BOEOL InEwy3MWOO Logdzwgdol  godmgwgbs
39600096m3599Bob  3gHomEol  Joamgddo.  Lsgombo  sd@uowm@mos  00gbs  3gbsss  93BHMO ™
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33930l doBsbos  LodzowMlbmL A%bol  wgomdomdol  Eosabmbom  gJuGoM30MmgdMwo
15930 MLbMYOOL ©s653BHYO0®, 30LEHMISPMEWMPOMEOO MYGHOML3IGHMo 3Z3g30L Tg9agdol Fobbowgs
3960096m3599B0ob s 3mbETgHM3smbol 3gMmomol Jsagddo.

doM0m5@0 bsfoero

0900m900: 330935 BoGIMH©e  BYGHOmML3gIGHMWI®, 293mYygbgdyo  0gm  FMOFMEMRO0O
396gmz0amgdsdo  wgomdomdol  ©ospbmBom  gJu@GoM30MIdMo  (6sTsGIP0m /96 Tom  gotgdg)
Lod30eMmbbMgdoL  39ds@MmJLoEobom s gmbobom Fgmgdowo 36Mg3sMo@gdo: 2016-19§-do 51-60 fferob. s
60§ bgdmo (73,03%) JoHmyool gomzbmwmo 396@®ob s 1981-90(G( sbowrmyom®o sbszol 3530963900l
(27,0%) BoBogsL 36006030l IMOHBMEMY0YHO 2obymz0eadqd0©b.

33930l dgogagdo:  2016-19GF 51-60 fierol. 353096306 3wobogm®s  Ledz0wmlbmL
g0m3omdol EosabmbBo sygbowo 3dmbosom 89,2%-b, Mlod3EHmIme 80dobstgmds 10,8%-30; bogrm
60 §. Bgdmo Lodbogby 3erobolzmGms sdmzwgbowo ogm 63,4%-3o, MLoA3GHMIM© 3o - 36,6%. wgomdomds
9600 33956d0m 50gb08bgdm©s  51-60 farob. 41,4%, 36e35wmdomo 3356050000 58,6% 3530963, bmerm
60fcoll bgdmom ghomo 3356do 39% o IHogsemdomo 3396d9d0 61% 353096GL. wgomdomdols 3356d9d0lL
09bmdol dobggzom d900mbgq3000 H0YM 1553 Y aRs: 458-0y, 4-813-dg s 81T-Dg OO MPYbMBOU.
LobdoMoo 40-0g 33969900 51-60 ol - 500bodbgdms 47,7%-30, 60 ierob bgdmo 73,2%-3o; 4-813-0g
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sbsgzol 353096¢)dd0.
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W 4 10-80) @gomdomdol
33560980

W 4 13-8cog egomBomBols
3363980
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33960980 33563980

8 118-%y @o@o 8 18-y woo

@gomdondob 3360980

35050 LobJoMmOom 58MmoMPIMES 0BbEHMIFMOO MmIsoDs3ool  3356d900, dso FmGol: 51-60
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©M35¢0bo3ool 33960900 51-60 ferol o0obodbgdms 15.4%-80 o 4,5%-80; bmem 60 ool Bgdmo
bmdLgMMbHBMYo s bvddw3mbmo wgomdomds ogm  dbmemE momm dgdmbggzs (2,4%); dgegmeo
33960900 51-60 fierob. 35309639080 d9o099b6s 27,9%, bmem 60feol bgdmo 36.6%, LwdLyOMBYEn-
06¢H539Hmeo  3356d980L M30MHoELmdOm.

q0mdomdolb 335609880 500b08bgdMm©s FoMd0 s BMT0gMO 35L3MEPsMODIE0s. o0 Fm®ol: 51-60
Paob 353096:9080 FoMd0 39L3MEPM0DE0s 500b0dbgdMs 82,79%-80, BmdogMo 3o 17,1%-80; 60 farol
Bg0mm  FoMmdo 35L39sMm0B3E0s 0gm 41,5%-80, Bmdogho 30 58,5%-00. 30LEHM3SMOMELWMY0MMO  3ZLIZOM
339609000  298m3w0bEs:  IM3OHMWORIMS(309,  MIXOIOIXO,  JE3OMNIIMOEM0, JOMINWO  SGHO3IOO
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Los®dogm Fobaerol Imbs3999d0m 30 9H™3356d0560 13.0%-80 @S IMe35¢33956d0560 wgomdomdgd018.0%-3o0.
Los6Jogm Foloengdols M9gGOHMU3gdE o sbseoBol Jobgzom s8m3w0bos, MMI mgomdomdgdol Lobdomgd
933900650 00535 dm femgddo 365350 3356d0560 BMOHIGOOL OO I30M5EJLMBO.

33960900l BmIgdo dobgz00 259moym 1530 J3gxAIBO: gomdomdol 41d-0g Bmdol 33560900, 4-
56 810-00g o 8LT-0L OO BmIol 3356d9d0. 413-000g 33963900 FoOBdMBL 2016-2019Fgdol Lsstjogm
Joboersdo (15,0%), 410-sb 8L3-0y wgomdomdgdo bdocmos 1981-1990 fergddo s dgoqbl 12,0%-U.

gomdomdols 3356%g00L m3se0BoEos 3o8m3zw0bos, ®MA 0bE®M 3G vo 33560900 bdotmos 2016-
2019§-90 (26,0%), Lgddm3mBMOHO 3356d900 30 1981-1990(F. (6,0%), beargom LwdlgBmBrEo 33563900 MO39
396H0m©do s®ob MI30609L0 MomEgbmdom (3,0% s 4,0%).

3336900

1. 2016-2019¢% 51-60 farol 3530963900L  3¢0b03Mm-FmOmBRMEMAoMGmO  sboeroBol  dgwgagdol
390969000 60f-0L Bgdmm sb530L Joergdsb QodmzE0bos:
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> 153390399030 3mMHIMEIS3OHMEYE0MIdgEo BEGHMNIGHIOJOOL: BME03YMo JoLEHIO0L(16,2%),
230569 mbYOHYXOHIMEo (9.0%) Lodlogbggdol, 193mdol (9%), 3JoLEMBMMO yzomgeo Lbgmwols
(2,7%) Boo0s 35B396989w0 dgamgdom 60f-ob Bgdmo 35309637d0sb.
> 960mIgBH®0ddo  3039M3aHoMMmo s 5GHO3MEMO  3OHMm3gbgdol:  XoM33wm3zsbo  (58,6%)
303963sH0oob, MXMIOME0 5GH0300L (9%) s oL SBOOL (9%) sSOLYdIMDS
2. 2016-19(§ gomdomdoom @s535090Mwo 353096(¢)gd0L d9omgdomo sbsgrobom fobs Fargdmab
(1981- 1990%%) ao0mgeobs:
> 9603356d0560 (13%) o IM035¢03356d0560 (17%) rgomdomdogdol Beol 3OmEglo M30MmodEgLo©
063©53vHMo (26%) s I3GMEongm309 (15%) wgomdomdogdolb M30MmsEglimdoo.

> s0bodbmmo  goddo  bsfowmdmogs  godmfggmwmo  Mbos  oyml  33eng30L  mebsdgmmgy
39350900l s 13M60bYOL 3MMYMTYIOL s6gMA30L Logdzgu by 353096¢)gd0L 3K0bozgddo
3005H3056000L 45H0Mm9d00.

3. Lostrgogm dobienogdols 99sMgdomo s6sgroboo @gomdomdgdol Jseogybo®Bogos o6 asdmgmgbows.

4. 3960096351 BoL s F9bm3smBoL 3gHomol 353096@gddo Lodz0@MBML Fobol wgomdomdols
249bdoMmgds dgsMmgdoom ffobs (ergdmsb  0bsmBMbadL sd@momdsls s FoMmdmaagbl d9dymdo

33930 bogdzgb.

woBHIOGHS
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A Retrospective Review of Histopathological Findings in Hysterectomy Specimens Diagnosed with Uterine
Leiomyoma in Perimenopausal and Postmenopausal Women
Guranda Bakradze, Marina Pailodze,
Nata Pirtskhalava, Aleksandre Gogiberidze
Abstract

Leiomyoma is the most common benign tumor of the female genital tract. Its growth and development depend on the
patient's age and hormonal balance, occurring predominantly in reproductive and premenopausal women. The aim of the study
is to retrospectively evaluate the histopathological results of hysterectomy specimens with adnexa (and/or without adnexa)
operated under the diagnosis of uterine leiomyoma in perimenopausal and postmenopausal women. Methods: A retrospective
study was conducted using hematoxylin and eosin (H&E) stained histological sections of hysterectomy specimens (with or
without adnexa) diagnosed with leiomyoma from the Department of Morphology. The sample included patients aged 51-60 and
over 60 years from the National Center of Surgery (2016-2019; 73.03%) and patients of corresponding ages from Chachava Clinic
(1981-1990; 27.0%). Results: Among patients aged 51-60 treated between 2016 and 2019, uterine leiomyoma was clinically
symptomatic in 89.2% and asymptomatic in 10.8%. In contrast, among women over 60 years, the tumor was clinically
symptomatic in 63.4% and asymptomatic in 36.6%. Solitary leiomyoma nodules were identified in 41.4% of patients aged 51—
60, while multiple nodules were observed in 58.6%. For patients over 60 years, single nodules accounted for 39% and multiple
nodules for 61%. Based on nodule size, cases were classified into three groups: up to 4 cm, 4-8 cm, and greater than 8 cm.
Nodules up to 4 cm were found in 47.7% of patients aged 51-60 and in 73.2% of those over 60. Nodules measuring 4-8 cm were
observed in 39.6% of patients aged 51-60 and in 19.5% of those over 60. Leiomyomas larger than 8 cm were present in 12.6%

of patients aged 51-60 and in 7.3% of patients over 60.

Keywords: Leiomyoma, perimenopause, intramural, subserosal, submucosal localization.
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0912 8goiobs MEDICINE

303600LsGgoE M0 LBEGIBOEMOMBIOL BEGGHWLO Mb3mMmEmyosdo:
MSS/MSI-H 6mamég ©0536mbGozm@mo, 3hmabmbyyemo s mghsdommo d0mds3zgho 3g0bmbsgobgdwemo
0b3mmaool g3mgdsdo
3000 3MM5HSZ0¢00

30603190 mb3mermaool 0bliGodm@o
E-mail: giakorax@yahoo.com

896G

30300LoGIWOGHWO0  5OLEHV0OMds (MSI) Lodlogbol ggbmdmEmo s@LEMVOWMOMIOL 603369 mz560
®9bmE030s s MdgBHIL Fgdmbzgzsdo 35380600 ©B3-0L  FgLsdsTMBsMS  50EAJOL  LobBgdol (MMR)
©IBoE0AMB. MMR Lob@gdol ©sm®393s 0f393L ©B3-0l M93e035300LsL Fomdmddbowo dg3mIgdOL IMM3gdL,
396L53MmmEMdom  J03OMbsGHIWoGME  MdBIdTo, ol  FgEIROPSE 300000MEgds MSI-H s bdoMo  Yomodgds
30396393530IM0  39bmE030, MMIgEbsg  6gmsb@oggbgdol  Bomswo  @sEZMMZS  sbslosmMYBL.  MbsgEMm™3g
mbzmeomaosdo MSI-H/AMMR = §o63moygbl  990933000Mgmd0mo  300mb  Lob®m™Agdol  13Mobobyol, 3MmabmBol
99539L9gd0Ls s 939Mbsemdol  gMBggol 8603369396 BoMTsM3gML. 03MBYMo  LbogmbBHmmwm  FgMGowgdol
0630d30@mM7dds MSI-H/AMMR Jlmgowol Godolgsb ©sdm)3000909ero 09Madool gem-9aom 0639w 3er0bogwm®man
006035390 d0MBs6 39O 5d309. 53bmMsb, ygzgams MSI-H bodlogbg gHmbso®o@ 56 35LbmdL 00vbMmmMgMa3osl, begrm
MSS %3M80 30mEMmy0MMs© 39390My96wwo0s. BsdM™ITo gobbowrymmos MMR/MSI-ob dmerg3me®o bsgmdgzwgdo,
©0536mbGH03MM0  FgomEgdo, 3539060  @obhol  LOBEOMIMB, 3OMEbMmBIWo s  33ObsMdIBY  Zolivybols
360bnbo  36083690mds, 03MBMmmgMa30s, 30MH3gwso s dgdgbowo  MYbolBIbGHMds, mbgzso domxlLos,
bgwmzbo  0bGHIwgdBHom  THIMIFIHOWO  ZsDMMPOOHO  ©05RBMLBE03S ©s WRN-006 5353806900900
LobgBMHO  WgGHOWMds.  TGHJO0  TYIMMoz5BYdMos  ,L,MSI-plus®  0bGIyM0MmYdMwo  ImEgwo,  H@Iol
dobgzomsg MSI/MMR b@o@abo v16s gsb0bowgdmgl s6o GO 0BMEomgdMwo, d0bsmrwo 3slvbo, sGsdg©
G063 3653503560599 M0560 396m3M@o ©s 03bmEmyom@o dgx3sbgdol bsfyobo FadEowo [1, 2].

153356dm  LoBY3gdo: F03MMBIGIOGHMMO  sMILEGHNVOMGMMds; MSI-H; MSS; dMMR; ©b63d-ob
99mB5859Mdm  50YIbs; obRol Lob®MMA0; 08bMmMYMs305; 08MbMMO BszmbEHMmmm FgMEHowgdol
0630803MmM900; dm306 3990 bodbogby®o T (ctDNA); 396HLMmbBseoBgdMEo Mbimemyos.

dgL35¢0 S 3MMdEGIOL SJBHvYsEMdS

396LMbI0BIIMo  Mmb3MmEmaool  5659900MM3g 2963000009358  B6ITGDGHWMGMO©  Fg3ows
530301900560 Lodl03b9gdOL JesllnB0 O30, LAMIGHOB0IHEO0LS S MYIMI30990 FoMHMZ0L GHMOILOFOIXO
360b3039%0. d0vbgsgs 0dols, HMI mMHABMWo WmIsoBsE0s, TNM 3wslogolsEos s 3eologM®o
30LGHM35MMEMAOMBO0  3OJoBgIBHMOS 33003 0bsMRMBIOL  LodsBolm  3wobogM®  8Bodzbarmdsl,
0650900039 MmbB3MEMy0MGmo  2osfy39BH0owgdol domgdol 3MmiEglo v vgdm dg@o  9x8Idbgds
Lodbogbol 0630 ME FmMErg3WMM-249693 036 3OHMBOL.

00 35M503dMmo  GHMBLBMOTs300L  gOhm-9O  439wsby  M3owbskobm s  JwobozmGo
3500MGOEn Fodowoml FoMmdmsygbl dozMmboG oGO sGLEd0WM®dOLy (MSI-H) ©s ©bd-ob
39bds0MBIMS 5¢0Rgb0L LobEBHJIoL IBOEOGHOL (AMMR) B9bmEH030. EHT-0L FgMLedsTMBSMS SEHIBOL
(Mismatch Repair - MMR) ULob@Ggdol BwbJgombomgdol dmdws  Fo®mBmoaqbl  3sM30bmaqbgbols
MB03gMLOYO s BbTgbEVH TgdsboBAL Lbgoalibgs sbs@mTorMo wrmzswobsool Lodlogbygddo.

d0v9bgs350 0d0obs, HMI 58 BIPMBHO30L YzqwsDy FowsEro FogMEIwgds s LobdoMyg s0hgMowros
96™IgEH®0dols S 3MEMmMgdEEwo 3odmb dg8mbgg3gddo, 030 00096EH0R0E0MIdIME0s IMsz5¢o Lbgs
M6bmbs s LobEBgdol (39Fol, 3563095L0L, H3Mowo bsfarsgzol, bowguol ddEols s Lsgzzghbggdol)
53030090056 Bgm3sHdgddogs.

dMMR/MSI-H = 3083¢gdlol  4obLogmommgdmwo  3eobogw®mo ©s  dgabogtmmo  0oMgdmegds
90M3oMgmdL dob M E0gwybd0me dmbadsdo: g s®ob Mbo oo dmerg3mErmmo dmgwgbs, Gmdgwdog
mO20bM o s FoHIB-090gaMmdN0350 39300005 JMMTsbgmL Lodbogby®mo 3MmaMgliool Jobsysbo
3963396960 994960Bagd0, 83833000M9Md0mo 30dmb LobEMMIgdoL (39Mdm©, wobBol Lob®mmdol -
Lynch Syndrome) 958030969, 00553500900l 303000bs6gmdol 36:0bmBwyeo 060 3s@™m®gdo s oBbmdmogo
001bmmg65300B0d0  Foowo  FMHIbMIGEMds.  50b0TBOED  FodmdEobsdy, Fo3MMVBIBILOGHWIMO
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LGOOXOHMBOL  LEBHGHMLOL BMLEO 0IBEGHOBOEOMIDS s Tobo dOMEWMPONMO  39BHIMOMYIbMEMdOL
3033gdumeo 3300935 FoMmBmogbl  mobsdg®mgy  3wobozmmo  mbzmermaool  vdbodzbyarm3zsbgls
3B E 5936,

do0ms@o bsfoemo

MMR bobigds s MSI-ol dmergimermto bogwydggemo

MMR ULob@gds g9bmdmemo LGB OHMdOL o330l  gOHm-gHmo  doMomso  dgdobo®dos.
3w0bo3MMo@ Y39wsbg 360d369mm3zsbo gowmgdos MLH1, MSH2, MSH6 s PMS2. MSH2-MSH6 383wgdlo
(MutSa) 590036mdL d5%Bgdol dgrlsdsdmdals s d3oMy Bolids/sdmAols dsyygdl, bomenm MLH1-PMS2
(MutLa) 300600653056 9¢fg3l G193505300L 899ama8 bodoxgdl. Gmogbsg MMR g3wbjsos 0603939,
930353090  d93™Igo0  goblogMm®mgdom  LHOMoxe  aMm3gds dmzwyg  gobdgmMgdo
90360mbs@gmo@me  mdbgddo. dggao hbgds MSI-H, oBMmogds 3ombgol Bs@Bmlb  §obszzwgdol
999¢53090Ls (frameshift mutation) s 0376M96MMH0 bgmsbEoygbgdol Momgbmds [2, 6]. AMMR s MSI-H
abanem, 3553 565 00gbGMGO BHgMdobgdos: AMMR s@figml M935Mo30mwo LobEgdol gxkgIAL, beenm MSI-
H - 3oL dog® Homdmgdbo gqbmdm® 39bm@odl.

MSS, MSI-L s MSI-H

obEMMoMws© PCR-Bg ©0s53dbgd o 3arslogozsgos gobslbgeggdws MSS, MSI-L s MSI-H
X3IBIOL.  05650900MMm3g  3obogme  369dBH035do Fmogo®mo  dobsMo  ogmags MSI-H/AMMR s
MSS/pMMR 80 3569mdgdL dmmol bgds; MSI-L-ob ©sdm)300909o 30M900d3owwo (360mabmbyemo)
00709 gds 99BN [7]. 505bmsb, MSS o6 »bos 0dbgl 493900, HMAMMEF JOPO dOMEIMYOMOHO
Q0553500905. 030 3M0EO3L IMO35¢ 4gbmIME s 0396MO J3gxaMRL; Bmyogho MSS Lodbogbgl dgodagds
3gmbgls dsmsemo TMB, POLE/POLD1, ©63-0b Lobmgbols cotmlb d93w0mdgdol s9mbmdols s golifm®mgdols
(3mM9dBHMOH M) #6300l ©IMM393900L boMolbo (proofreading alterations) o6 bbgs 03wbmygbreo
Fobsl0smMGOGO0, M3 00bsMEo MSI 3e0ob0g3035300L GoMawgdl bzowgds [1, 2].

MSI-H/dMMR-0l 89933000690d0m0 @5 53mMs@)eo Fo®dmdmds

MMR ©95303030 8900gds ogmlb 9993300009md0m0 56 LB3mMomeo. Lynch-ol bobop®mdo
490mf39memos MLH1, MSH2, MSH6 o6 PMS2 996900l Bobsbobmgsbo bobol (germline) 3osommygbmto
39560563 5000; EPCAM-0b Bma0 gagzos ofgg3b MSH2-ob 9309969303296 Bobdmdsl [8, 9]. y3qes MSI-H
Lodbogbg Lynch-ob Lob®MAL 56 60dbsgL. 356Ls3MMMHYd00 JMEMEG]EHCOHO S GoEMIYEHHOMToL 30dML
©OML bdoMmos LB3MmOsEwo MLHI gqbols 3Gmdm@Gm®mwo Md3bol 3039609000ws30s. 30MmEqdEemmvmo
3000l 6mb MLHI s PMS2 30¢0930L gdudMgliool 35030l 990mbggzsdo MLH1 dgmomotgds ©s/sb
BRAF V600E &gb@otmgds byl figmdl bdmMsmeo d900b393900L goMBggsl Lynch-ol bob®mdolysb,
0935 BRAF 5@0a6H000030b 200mygbgds d0M0ma@o@ 30mem®gddeme 30dmb gbgds [9, 10]. MSH2/MSH6-ob
3owgdoL 9dbdMmgbool s35MA30L, OBMEomgdmewo MSH6 56 PMS2 (3000930l gdud®gliool s3stma30l «bstol
330935 ©5 dgLodsdolo 3er0b603wMmO 56 MK b Mo b5369B0 39693 03MM0 3MbLYEESE00LS s Bsbolobmgsbo
bsBob 3900l 33¢0930L dg0gH Logmdzgel Fomdmawynbl.

MSI/MMR-0l 0336mUio3m6o 8gmmgdo

MSI/MMR-0b 89g355900bm30L Y439esby BoMmnmE 33dmoyggbgds 0dvbm3olEmdodos (IHC), PCR s
obd@o Momdob 1g339b0Mgds (NGS). 9900m©gdo BMdogl asblibgzsgqdwE domemaon® Imzwgbgdl s Moy
d90mb3z939080 gOHMsbgmol 3m83¢gdgb@Ewycos. ESMO-b 3:mblgblvlido ITHC mobo MMR owobomgzol ©s
PCR-%g 05537369890 MSI gb@otgds domomeo 990m@gdos [11]. NGS odgggs MSI-ob dsMowguvy®o
BOOM 3gbmdHo 3OMBowols s Bmaxg® LodLogbol FMEIGOMMO EGHI0OM30L (TMB) dgi3sligdols
39L50GBWMBL. Mbg35000 doMBLOS, 39Mdm, Lobbedo dmzo®zmwotg LodbogbydHho ©HI-ol (ctDNA)
9Boobo, FoMmdmoygbl Lodlogbol dmerg3MwMo 3OHMBoEOlL JgBoLYIOL sMs0bzsBowME Tgommpl. gu
399b603mMs Fgbsdegdgel beol 3¢rsbdsdo MSI-ol dggeligdsl, mdizs bodbogbw®mo ©bd-ob sdsero
fowools d98mbgg3sd0 otymazomo 3sbwgbo Jumgowmgsb MSI-H-b Loodgome 396 409mMosbagl [1, 6].

MSI-H bbgagslbgs liodlogbgdo s 3erobozm@o 360336gwmds

MSI-H/dMMR-ol bobdotg s 3aroboz«®mo 9609360wmds 3608360wm3bs 033ergds mEmysbml
dobggom. MboggMbowMo b gsmomm MMR/MSI  GHgl@GoMgds  gsbbsgzMmmIPom  ©330MIBMWOs
3MM9JGHo6 s 9bmdgEH®odob bodlbogbygddo, beaem Msbsdgmmgg odmbozgdo bsbl »ligsdl dob
36033690 mdsl  gobBHMmgbmaeam® Lodbogbggddos [1]. 0dzosmo MSI-H ggbm@Eodol dgdmbggzsdog 30

121



LOYJIG0)STME 0L M 3TG0MIRIKNO 1553IB60IAGM JIG6SR0 ,,0 6 & IR I I & (¢
Ne 2 (82), 2026
INTERNATIONAL PERIODICAL SCIENTIFIC JOURNAL“INTELLECTTI”

0003oM3gM0 990dEwgds 0gml oo 3erobozm®mo 360dgbgwrmdol dJmby, ®osb aoM3z3gme 3wobozw®
30639739080 goblobEa™m3L anti-PD-1 09g65300L 258mygbgdst [5, 7].

3b®oo 1. MSI/MMR-0l 4060050 05360303260 3gomm@gdols 39¢sMgds

d9mm©o 3L 296l BOZMZL 30M5¢bmds doMoms©o dgbrmwas
He MLH1/MSH2/MSH6/PMS2 bb;fgfgf;?f.ﬁfégg;@ 369565@0@H0gIMo @
99L3GgLosS A%y 063 9m3Mm935300 GBogdBHmMado
PCR 90360mbsGgmo@gool MSI g9bm@o3ols 3539 8m939O0 GHILGO;
Loa®dol 330 Yds 30653060 F9i3059ds 5boE0oBol 13g(3080379OMds
MSI + 39bm3w6o 00535¢00 actionable ©OMOMEGDS, 0653MLEHOMIE G,
NGS/CGP :
(3302090900 alteration 9O 33¢935d0 00006583mOHToGH035
LodLogbm®o bI-ob Lobberdo sdso
3 5%dM®o LodbogbmMo | BobodsgrMaw 0b35BoWMO; 299mgmg0bs s dobo sdseo ool
ctDNA/NGS b3 s MSI 239639mMgdso 3060HMdYOT0 (36)-95OYMGBO0 990l
000900l 25BM oo GHobzo
gbGoo 2. MSI-H/dAMMR-ob 36sg@03wwo 3609369¢mds 3g6Bgmem bodlsogbygddo
bodlogby 306005000 360936g0mMds 3w0boznmo 53396¢0
3MMOH9dGHMo 3odMm @0bBob Lob®MmIol LzMHobobyo, 9QMgMEOo bBHOOs + 3gELEIBYMO
36M0abmbo, 3Mg0dGHmOmwo 3MM6OgJGHMOo 30dMm
003563960900
96™IgBHHowmdol 0009390 JELOG0dE0s, obbols MMR IHC gs6onm 250mygbgdoom
Lob®MdoL byMobobyo,
3NLOOIJHYO 3080
39930/GE] 3MHmabmBMo s 3M90dEMOHo MSI G0 3nd3¢gduvgdo
3600369 mds 090530790 Ggguoligdol bsfoemo
03600 bofiarsgo/lsbswmgmmg Lynch + Jumgomol Godobysb 0030000, 3536050 MYIM>30O
3bg%0 ©580930©J0JW0 MYMS30vIO »35bsbBoLom 9609369m3s60
960036900 Mds
35636950 s Lbgs solid tumors 5050 LobdoMy MSI-H s0dmBgbobol dgodengds
0396b5¢M0ds 893390 ml

36Hmbmbrymo 360dgbgemds

MSI-H-ob 36:mbmBmwmo 8608369wmds Lgooobs s Lodbogbol &odol dobggom goblibgsgwgds.
439woby 396350 FgLTO3E0wos JNEWMMJIEIMMO 3000, SEMIME LES©0gdby AMMR/MSI-H dibgowo
Bofamogol 30dmb OH™mb bdoMsw 89sMgdom bgmliagMgw 8496936003 3MMEbmnbmsb sbmEoMqgds. Stage 11
5535009008 oM™l MMR bEs@mbo dmbsfogmdl 900v356@w6Ho 3379Mbsgrmdol gowsfyzg@owwgdsdo;
5050 GHobzol AMMR/MSI-H 850mbgq3580 3@®M3060H000@060L 0g6o300b Latyqdgero 9B @
23905493930 gds MBS 063gaM0MmEL LBZs 3smMmEMmy0we HOLI-Bod@M™Mmgdmsb [8, 9].

MSI-H G@gm63 0396009653006 30:90003@®OHeo domds®3gmo

MMR ©g3030&H0 0§3936 LbmIs@GM@mo o  2obbogMmMmgd0m  3ombgol Bs®BmL  Fabszangdol
3M@530900L IMHM39gdsL, BHMIgdoi Homdmddbols bgmasb@oygbgdl s bgwl »figmdl T-cwodgmiEo@gdol
9096 LodbogzbMMmo YYXMIIOOL 0FMBME 5TMEEMBL. gl dBomMmEwmyoMMo bogwydzgwo blbol anti-PD-1/PD-L1
0905300l oo 9x399@wOHMdsL MSI-H/dAMMR bodbogbgms 9608369¢omgsb bsfoendo [2, 5]. KEYNOTE-177
33w9399 583965, H®MI IgEHLEHIBNMO JnwmEg]BIco 30dmb Jmbg 35309639080, MMIgwms Lodbogbys
boL5EYds FOIMMBIEHILOGHWIMO SM0LEHSBOOHMBOL Towowo mboo (MSI-H) 56 99wLsdsdmdol swygbol
LobGgdob gnogo@om (AMMR), 3063900 bsBHol 3900MHM0HIsd00 939Mbsemds JodommgMs305L05b
3900569800 5bsbaMA0390L 3OHMAMILOMIOOLYD Mo30LMBIw FosMBgbsl (PFS) (8g0sbs 16.5 vs 8.2 m39),
GomsE 9600369 m3bs dg33sts 3060390 bsHob mgMe300wo 3s0soyds. Nivolumab + ipilimumab-bg3
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300gdos bsba@dwogo 3wobozmmo 3olvbgdo dmeLfsbyyemo dMMR/MSI-H 3mam@Mgd@daemo 3odmb
O,

69ms0v356EH Mo 03mbmmgMms3os s MmeysBmdgdbsbggmo LGMs@gyos

MSI-H/dMMR-o0l 3608369 mds LHi6oxgs0 8900030905 500909 BEsogdbg. NICHE-2-0b II gs%bol
33093500,  5QR0MOIM0Z50  3O3MOEIWIOI0,  3M53gBoLEBIHBMMo  Abgowo  bofierogol  3odmL  dJmby
35309639080, GMmIgwoms Lodbogbgs bolosMEIdMEs ©HT-0l  FgMLodsdmdgdol  s0dgbo  LoliEgdol
©153030¢00 (AMMR), dg8slgdobmgzol gsmyolb 111 353096¢L bgmeon3s6@EHwMmo Bogmedsdols o
030¢00999500L  3MIB0BoMmJdMo  F3MMHbsmdol d90gy  3smMEMRoMo  3sbbo  sgbodbs 98%-do,
36093690m3560 dsmmamyow®o 3sbgbo - 95%-0o, bowm 3smmEmaom®mo lGvmo 3sbmbo - 68%-3o. 26-
30560 390005600  ©5330603900L  39HOMEA0  ©9935©JOOL  MY30©030L  SOEIMMO  Tgdmbzglzs 96
©5830JLoMgdMws [11, 12]. gl dmbszgdgdo sbgbl BMbEsdgbEme Jombgol: dgodwgds 0wy s6o 49M339MeE
©oxgM9b3omgde dMMR  xamxagddo  Imeg3Mew®mds  3gbmGHo3ds  aoblobegmml s  dFbmemo
369350M5BH0L, 90599 M3gMs300Ls O MOIEOMMYMI300L  LoFoMMGdsE.  03MbMmmYMs300l  8ggYe©
93996065 mdsBg LOKYEO 3oLbol IJmbg 3530963900 JoMMHOMEo BsMIGZ0L FoMgdg FoOMZOLS s MOYSbML
99656:B69d0L LEBHMSBHIFOOL BIOMM JoboME 3G5gdEH035d0 EsbYMAZ98Y 599300 9dI0s 83MMBsMBSDY
3sLbol gx35900L bEObIMEHOBYdIMWOo 3H0EIMH0MBgdol G98wds39ds s boba®mdwogo dgm3sywMgmdol
MHOHY6390YMAs M9300030L EOMMEISE {5mbogwgbsc.

65@MI 56 35Lmbmdl yzgews MSI-H bodlogbg 0dmbmmg®madoss?

90360mbOGIOGMM0  5M1G00OHMBOL  Toswo mby (MSI-H) 00mbmeo  Lozmb@Mmem
P9HG0gdol  0b3odo@mmgdom (ICI) 939Obsgrmdsby  3sbgbol  3MMmAbmBoMgdol  dwogho, mvdss
3MLOMYMBOEO BOMToMIYM0s. 30M39wo@o b Fgdgbowo M7HoLEHIbGHMds 890dwrgds ©s353d0MHYdVIO
0gmb 96@0ygbol 30M9B96E 9300l ©IMM39390096, 50805601 Wgo3ME0GWIHo BE0gbol (HLA) LobEgdols
5 B2-80360ma@mdwwobol (B2M) 396900L (33¢00g83930b, 06@g0ggdhmbol (IFN)/JAK/STAT Lsbogbsenm
3b0b  ©IB9dGHI06, Lodlogbol 0dMbmlivydMglomer Jo3MMAMIBMBMSD, T-wodBmEoGJOol Bvbisown®
299m30335b5 s LoALOZgbOL JEMbMG 39EJMMAIBMBSLM [1, 2].

2025 §gaol g98md399bgdmero domowo ©mbol dodmbowgqdo bsbl mligsdl, Gmd MSI-H/AMMR
LEAHOSGHMLOL QOMS, o0 9gBHI3DY 9O SOLYIMOL TG JOOMO, LOMMESE Z5COPOMIOMWO 3OHMPBMBYo
0003503900, HMIgeog LsodgEmE AoBLBOZML3L Lodlogbol TaMABMdYEMdIL 0dMbMMmO Lo3MBEEGHME™
96HG0gdol 0630d0@MMGd0m I3mOBsMdOL F0ds6M00

MSS: ,v350gmx0m0“ d0m3stM 3500 0¢) 3g@gMmagbrmmo mgMsdonwo xamso?

MSS/pMMR LGo@nlol 8Jmbg Lodlogbgms oo bsfowo, 3sblv3MMMYd0m 3MmEMMYJGHMEo J0dML
MM, 653gds© I3MHIBMO0s6gs PD-1-0b 063000@ MM 9000 8cmbmmg®msdools dods®om. 039, gb bodbogbggdo
B0MEMY0MS© 393 gOHmyqbymos: bLodlbogbol IMEsE0MMo oG300mm30L (TMB) dswowo 8sBzqbgdgwo,
POLE/POLD1 9690880 ©b3-0l 693¢035300b58 9930030900l 53m3bmdobs s obfimMgdol  g3mbdiool
©MHM3935 S 03MBMMOE od@OOO J03MMPSMYTM dglodems 2ob65306MHMBYPIIL (3owW3TMo J39XFMIBIOOL
296Lb30390 MgMadomen IMmAbMBYEMBL. Fgbsdsdobo@, MSS LEBsGHMLO Yymzgwmzol o6 awolbdmdl
03996Mm@®A0MMs© 303 BIPMGHO3L, bmewm  039bmmgMsdosby  3sLwgbol  Loodgm  3BMmYbmbomgds,
L5356M0MEME, H58Ib0Tg doMTSMIGMHOL JHMMIWOZ Fgisligdsl Imombmagl [13, 14].

0b735©0 30mBLOS s F03MMUSGILOGHNMO sMLGHBOEMMHMdOL E0bsdozmMo Tgxsligds

Jumgomgsbo 608wdol bsggmdzgabg 8o3MMBIGIOGHIOHO 3MLEHV0YHMOOL (MSI) 6 ©bd-ol
899900530 gdOL  S©Eabol  LoLEgdol (MMR) dgg3olgds  sbobogl  Lodbogbol  3mbE3MYGHwMwo  MBbob
909379096 Bobollosmgdgdl 3330l Bo@oMgdol dmdgb@do. dmEo®zmmotyg Lodbogby® ©bd-bg
(ctDNA) ©s531dbgdmeo  sbowo  momdol  bgdzqbo®mgds (NGS) 3o odwggzs MSI-ob  as563gmMgdomo,
906035 Ms 0635B0mmo 89535L900L gladergdemdsl. 53 8oymdsd dgbaderms bgwo dgwyfymb bLodlbogbol
LogM oMo 393 gMOMA9bMdOL BofowMdMm0g 458mMm3gbsls, Imeg3mErwE 35Lwbbg 0BIT0ZMM 3Z0MZ390LS
5 ®9HobGHIBEGHMO 30MbgdoL IMboBMmGObL.

0d3s, 00 Lodbogbggddo, MMIWgdoE Lolbwol dodmdsgzsdo 93069 GoMmEIbmdom godmymngb
LodLbogb® HT-U, s9Mgm3g 3esBdsdo ctDNA-0b EIdso fowol dgdmbggzsdo, 8gomol Ja®dbmdgwmds
3609369¢m3bs 330M©gds. dgbsdsdols, 3erabdol 6odwddo MSI-ob gsdmgmgbol wstymaomo Tgogyo
4m39@m30L 396 358mM0Ebagl Lodbogbgdo 53 TobolosmgdEOl SMBYdMBSL s 3gM Bosbs3zEgdL Jumgowmgzsb
33g30L [1, 6]. s30@™I bg3500 domxbos MBM™ JoBsbAgHmbowos gsbgobowmm Gmym®i Lodbogbol
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3m93790OHo  3OMBoOol  ©0bs303MHo  Fgnoligdols s 33MMBsEwMdIBY  3slbol  dmbo@GmEmobaols
535390000 L53w)oEgds.

byemgbrto 0b@gmgd@do s MSI-ob gomdrseamo 3mobobyo

3905 mgboob-gmbobom (H&E) dgrmgdow 3obGmammaonm 30935053Hqdbg MSI-H bodbogbgqdl
b sbolsmMYBL W0IBMEOGHWIHO 0BBOWEHMSG0s, 3OMBOL 5350gdOL Aozl OTBMOMEMmO M95J30d,
99306mBMm0 96 FgEWsBHwo  FOBMEWMA0MMHO  15309dMMGOJO0 s b3y  adabolosmMgdgo
3030m3m3ommo  650dbgdo. My Lffszwrgdol IgomEgdby ©osxgdbgdemds Lbol@gdgdds sh3zgbs, GMm@a
30360mbOGJOGMM0  9MBENB0MOH™MdOL  (MSI) ©s ©bd-ol  Fgmlodsdmdgdol  s0gbol  Lobdgdol
©953030G0L  (AMMR)  s6LGdMOOL  5EBMMOOL  3OMABMBoMmGds Fgbsdangdgros TbmemE  F0BOHWEo
30LEHMEMAO0MMO 2odmbobEgdgdol sBse0Bom. JMWMOgIGH o 30dmb FMwEoEIbEGO 33w 390do,
23909 35¢005300LSL, 50b0TBMWO SWPMG0TJOOL EOLIM0T0bsE30MWTs »bsds (AUROC) @osbanmgdoom
0.95-0.96 9950090060 [15, 16].

B0gbgago@  39ML3gdHoo  Bggagdols, 93 gHa3bY  byrmgzby®o  0bGgwgdho b
3obobomgdmEgl  OHmamez  Hobolfomo  L3Mobobyols s Fgdymdo  Imeg3MEMGO  33eg30Lm30L
3530963300l gMBgzol ©sdbdstg 0bbBHMmMIgBEO ©s M5 0dbm3olEmdodow®o (IHC), 3meodgmsbrywmo
X533MM0  Mgodzool (PCR) o6 sboewo momdol ULgdggbomadol (NGS) gseroo®gdmwo  3gom@gdol
89933wgwo.

WRN Lobmgbm6o qmg@ogmds - MSI-ob sbsgro og@sdomemo dmfiggemsmmds

396930393 33¢0g390ds  dodmogerobs MSI-H  LodbogbmMo  wx®gogdol  goblozmom®mgdwyao
©53Mm30090wgds WRN gowobg (Werner-ob Lob®mdmsb sbmio®gdmeo RecQ 3garogzs®s). dobo
bgergdo®o  0b3odoGmmo HRO761 3693w0bozmé  dmgwrgddo ofj3g3l ©bd-ol  sBosbgdsl s
996hg300000 »ERYMBs3L LodLogbMMo MXMIIOOL DBOIL. 3MY3sMGH0 BobEIds I BsBoL Jwobogme
33w935d0, o3 MSI-H Lodbogbggdobmzgol Lobmgbme  wg@swmds®y ©oxgwydbgdmewo dobbmdMogo
09653000 sbogn Jodsmrowangdsls Jabob [17].

53¢MMol dogM Jgdmmagabgd o ,MSI-plus” 3mbzggEos

&M5000309wo doymds 9i3wdbgds Lodbogbol MSI/MMR LEs@wlbol gobloBmgmol s dgrgyol
dobggom  837Mbsermdols  dgmBg3slL. mwd3s, yzgas MSI-H Lodbogbg ghmbsoto o6  3sLwgbmdl
009bmmyms300L,  bmewm  MSS  Lodbogbggddos  Tgbodewrgdgos ©sdoGJoomo  0dbmygbmeo
JoboloomgdWgdols s JoBbMdMOz0 MgMadoobmgol 360dgbgermgzgsbo dmergzmmwMmo dmiyzwsmdol

2450mggbs.

- ~ 50 360dgdols 3om35eobiobgdom,
I. MSI/MMR gg6mgodo 659680  BgBmmagobgdywos  ,MSI-plus“ -
1= ettt N 06¢93m0Mgdmwo  3eobozm®-3mb3gddmewdo
I1. geommgs 9m@ywo, H®mIPwos InwIIN@IO, 0INdYO ©s
germline « sporadic epigenetic « double-somatic @06560336 ameG[)anb 06)0—)036 BsMBmTo
e ~
11; agEa936a zobease 09M005690L 35309b@ Mo MROH® bMbEo
TMB « POLE/POLD] - driver alterations « antigen presentation b@&)DG)O‘BOSOGOObO)SOU. dobo bObb@O bbe’O
r N 00m05039M0L  Gdmmads 30 960,  MLYGdMEO
{ (o]
T-cell infiltration I-Ym:\?nggol/:x‘zl(:dﬁeoda-dig:(pmm signatures 06%("16)8()(30013 06606@0606@@0 ‘aggbbgbbb
|- ~ »MSI-plus dmyero 993L ©Mmbyls
V. ©0b3dogy6o 3033mbybeo 99MH®00690L: (I) MSI/MMR b@os@nbo; (II) 0gngddob
’ CtDNA « molecular response » MRD « resistant clones | 0@0(")@(")600 _ BbBbbbb(‘)BbBO, l)Smﬁ)b@{j@o

30296 o} b »a bemd 0]
V1. 0603360690360 3306396052905 9903900003900 060530 QURVIY

IC1 « 3mddnbagagda « targeted therapy « organ preservation « trials 88@0@36360’ (HI) 605("8‘36’0 abbbboomOBQ)OBO -
L J)  TMB, POLE/POLDI, ©©50396v)0 (33020090900

Q5 9bBH0y9boL 30M9HgbE o300l gBgd0; (IV) 0dMbmMHo

bmeoomo 1.
MSI-plus* - o6 60620 A T—— 3036MmA50gdm - T-odxzmEo@MHo 0bgowEHMmogos
0095 MR04900 ©5 ©OBTOIIHO ©5  0096MMs  odBHoweo b 03mbmGsco
LEHOGH0EB035300b 3B393GMIOO FnEyeo do0mOogbywo  ggbm@odo; (V) @obsdozno

(533@60L §obssgds). 8563969d¢gdo - dmEom3Ewomy Lodbogby®o ©bI
(ctDNA), 3dmg3nwma®o  3sbmbo,  dobodserm®o
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BoBgbo  os350gds (MRD) s MgbobBgb@mwo 3wmbgdo; (VI) 0b@ga®omgdmwmo  mgesdomwo
390050939GH0mgds - 03MbMmgMs305 IMbmmgMs3ool b 3mIdoboMmgdMwo Mgg0dom, FJoBbmdMOz0 96
LobMYHNOH WYEHIWMBsBY 8IbJOMEO F3MOBICMBS, MEYbML Fgbs®RMbgds s Jerobozme 33939030
9dmboffoengmds.

3m@gol 0Bsbos 3ombgs ,MSI-H o) MSS?* Bsboggergl »g36m 06gm®dssomero 3Jombgom: ,,05l
60dbogl gl LAHGMLo  3MB3MYGHMWwo  353096GH0L  Lodbogbol gqbmdwm®mo, 0dwbmMo s Jwwobozmeo
0530L90MMGOGOOL gom3z5¢obfobgd0m?*

9cmdsgob 39ML3gdEH 03900

MSI/MMR  bggeml 2963000060900l doM0mMI©O  J0dsMmeErgdgdos  039bmmo  bszmb@Hmanm
P9OGH0gool 0630d0@MMm9d0L 45dmyqbgds 535@IOOL SOMIME bBHo0gdBY, MOYBML TgbsmBmBIdOL
36OHMGHM3MEgdo, ctDNA/MRD-%g ©053373bgdwamo 990350ym@qmds, bgarmgbm®o ob@gangd@ol go8mygbgds
3500MEMR06OH  ©E00AbMLE03580, MSI-13930803900 LObMHBYOHO WYGHIWMds s FMWEGHOIOMBOW OO
360HmabmBmo  LobBgdgdo. gsblsgmmemgdom  3608369wm3zsbos  olgmo  BoMTsG3IGMIOOL  Z5EOW(309,
MmIwgdog MSI-H Lodbogbgqddo go65bge390L 0396mmgMHs3oolodo da®dbmdostg s MHBoLEIbEH™ME

196mE0390L, bonenm MSS xavado 359msgwgbl 0830500 dmg3vme J3gxaIBIoL, HmdEgddsa dglsdanms
0L MD 5M1E BN GO 03MBMMYMH300 56 OBbMdIMOZ0 (MsGYgm) 33Mbsermdoom (1, 2, 17].

533369

0065090060m39  9oEobol  33emg30L  3mbGgJuBdo MSI-H/AMMR  g96mdgbo  mbzmermaosdo
BLAHMJGHMo  3gbmINMo  Bgbmdgbosb  GHGBLBMOToMEs  gMo-gMm  gzgwoby  IMZo¢IBMHOZ,
3M339dume s  39WoENO  3wobozM®  domdoMm3gMmo. Tdolo MmO  BMbEITIBEHMH0s  HmAME3
09033000609md0m0 300l (obBol  LObE®MMIOL)  sEOFMo  L3Mobobyols s  3gbgBHoIMMO
3Bl GHoMmIdOLm30L,  olg  353096GHS  AMIg35©0sbo  3OMPbMBol  BMlGo  FgBobgdols s
06©0300M50bgdMwo  mgmedonwo  bGHMs@gyogdol  dgdBg3obmzol. 0dMbmeo  LogzmbGHME™
P9OG0wgdol 0b30do@Bmemgdol (Immune Checkpoint Inhibitors) 3¢00603m® 36od@GH03s80 ©sbgtyzs0 MSI-
H/dMMR bodmbo odgos Jumzgowol Godobgeb @odmwzoogdgero (Tumor-Agnostic) 09gMs3ool 306039¢
3w0b03MMo@ [omdo@goe 356Mooadvyer LoddmEMm, bmwm dmewm 390H0m©ol bymoomgzsb@w®ds
3wobogm®mds 3300939005 930830m©  [omdmobobs  mEyebml  Fgbs®RMbgdol (Organ Preservation) o
JOOHMMA0MEO 3YEHOESEO0L 05300 530¢gdOL b0, M193MEY3049MH0 FYLodEGdELMDIDO.

d099bgs35 90b0dbmo Fowfg39d0Ls, FoMOMBIGHILOGNIO0 SMLESOOEWOHMBIOL Fo®swo ©mby
(MSI-H) 96 §o60mop90L  50bmmm@aMo@  BOWMWYngow  d30mdsMm3gml  0dmbmmgMmsdostby 3slmbol
360HMABMBoMIOoLMZ0L, 306500  3WobogzMH  3ModB03o8o BoJloMEgds JoM3gmoeo s Tdgdgbowro
6H9boLEBIBEHMOOL Fgdmbgzg3gd0. 35MIWMI®, J03MOMLIGIWOGMMo© bEBNDowWwMGmo (MSS) Lodbogbggdol
953500 3bM3560 xR0 56 JIBOL BdOMEMAOMMSE JOMPZoMMZE Tobogl s BolosMEYds Toowo
Fobogobo 393¢9MmagbMEMmdom. 5§9sb 3sdmdpobstmg, MSI/MMR LEs@mbol 3erobogzm®mo 0b@ghdmg®osos
00o® by bEgdmEgl  0BMWoMHRMWI©, 9Msdg 030  LoFommgdl  IM35sEBMT0gd0sb,
06393m0M90mw 30639JuEHT0 39Bbowgsl.

Bod6mddo  9gdmmogobgdmwo  L,MSI-plus®  0bmgzgsgom®o  dmEawo  98gIGHINHI©  99MmM0s6gdL
R96MGH03MG, gBHOMEMROM, 3gbMING, 0dMbMGH s dmEgo®zMwomy Lodbogbym® ©BI-by (ctDNA)
©589dbgdMem  ©obsdozm®  Imbsggdgdl. gl 3m33wgdumMo  Foymds dgboderms  3gMlmbowobgdmen
00bmmb3mammyosdo 3o30gbdms dowso LoBMLEBOL bEHMIGH0R03s300L bsodgEm Lsrwyd3zwsE 0Jagl,
033 Jobo HJomo 3e0bodMmo PoMdMEGds S 93MbMI03MMHO 9x39]EHMOMdS MbEs IEILEMMEIL
300¢00bsMg s BmBszse 39ML39JE0, MobEmIoHgdMw 3erobolz® 33ang39ddo.
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Microsatellite Stability Status in Oncology: MSS/MSI-H as a Diagnostic, Prognostic, and Therapeutic Biomarker

in the Era of Personalized Oncology
George Korakhashvili
Abstract
Microsatellite instability (MSI) is a major phenotype of genomic instability in cancer and is predominantly associated

with deficiency of the DNA mismatch repair (MMR) system. Loss of MMR function causes accumulation of replication errors,
particularly within microsatellite regions, producing the MSI-high (MSI-H) phenotype and often a hypermutated, highly
neoantigenic tumour state. In contemporary oncology, MSI-H/dMMR has diagnostic, hereditary cancer-screening, prognostic

and predictive implications. Immune checkpoint inhibitors have transformed MSI-H/dMMR into one of the first clinically
successful tissue-agnostic biomarkers. Nevertheless, MSI-H is not an absolute predictor of immunotherapy benefit, and

microsatellite-stable (MSS) cancers are themselves biologically heterogeneous. This review discusses the molecular basis and
diagnostic assessment of MSI/MMR, Lynch syndrome, prognostic significance, checkpoint inhibition, mechanisms of resistance,
liquid biopsy. We further propose an integrated “MSI-plus” framework in which MSI/MMR status is treated as the entry point

to multidimensional genomic, immune and dynamic profiling rather than as a stand-alone binary biomarker.

Keywords: microsatellite instability; MSI-H; MSS; mismatch repair deficiency; Lynch syndrome;

immunotherapy; immune checkpoint inhibitors; liquid biopsy; precision oncology.
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Abstract

Objective: To evaluate the therapeutic efficacy of perindopril on echocardiographic parameters of reverse remodeling,
functional status, and 1-year all-cause mortality in newly diagnosed (de novo) HFrEF patients following an index AMI. Methods:
A targeted clinical analysis was conducted on a cohort of newly diagnosed, treatment-naive (de novo) HFrEF patients (baseline
LVEF <40%) presenting with an acute myocardial infarction (n = 43) extracted from a retrospective database (2018 to 2025). All
patients received perindopril (titrated dynamically based on tolerability up to 10 mg daily) alongside comprehensive guideline-
directed post-infarction care. Serial evaluations were completed at baseline (Visit 1), 3 months (Visit 2), and 6 months (Visit 3).
Results: Pharmacological therapy with perindopril demonstrated profound structural efficacy, driving a significant longitudinal
increase in left ventricular ejection fraction (LVEF) and a corresponding mechanical reduction in cardiac chamber dimensions.
Mean LVEF increased from 34.31+3.90% at baseline to 41.3 + 7.39%t by 6 months (p<0.001), with the primary structural
recovery achieved rapidly within the initial 3 months of drug titration (mean difference: plus, 5.72%, (p<0.001). This prominent
early mechanical response was strongly enhanced by the high plasticity of the treatment-naive (de novo) myocardium.
Concurrently, left ventricular end-diastolic size (LVEDD) and end-systolic size (LVESD) decreased significantly by 0.25 cm and
0.39 cm, respectively, by Visit 3. Perindopril effectively mitigated secondary pulmonary hypertension, demonstrating stable
renal tolerance and a predictable safety profile during aggressive titration. Conclusion: In de novo HFrEF patients post-AMI, the
early implementation of perindopril facilitates highly robust reverse structural remodeling and clinical functional recovery,
driving a substantial portion of patients into an improved ejection fraction phenotype.

Key Words: Perindopril, Acute Myocardial Infarction, Heart Failure with Reduced Ejection Fraction
(HFrEF), Reverse Left Ventricular Remodeling, De Novo Heart Failure, Left Ventricular Ejection Fraction (LVEF),
Heart Failure with Improved Ejection Fraction (HFimpEF).

Introduction

Acute myocardial infarction (AMI) remains a leading cardiovascular emergency globally and a principal
ischemic etiology underlying the progressive development of heart failure with reduced ejection fraction (HFrEF).
The abrupt, localized cessation of coronary blood flow induces irreversible ischemic necrosis of functional, viable
cardiomyocytes. This loss of contractile tissue immediately triggers a complex cascade of mechanical,
neurohormonal, and structural architectural alterations within the myocardium - collectively termed adverse left
ventricular (LV) remodeling - characterized by infarct zone expansion, structural eccentric chamber dilation, and
compensatory hypertrophy of the non-infarcted remote segments.

Left ventricular remodeling post-AMI is heavily driven by the sustained, chronic hyperactivation of
circulating and tissue-specific neurohormonal pathways, most notably the renin-angiotensin-aldosterone system
(RAAS) and the sympathetic nervous system. Over time, these maladaptive mechanical forces increase myocardial
wall stress, accelerate interstitial extracellular fibrosis, and decrease global systolic capacity, which clinically
translates into high rates of recurrent hospitalizations and an exceedingly poor long-term clinical prognosis.
Preventing or reversing this mechanical progression through the timely, optimized application of first-line
neurohormonal blockade is the absolute cornerstone of modern post-infarction guideline-directed medical therapy
(GDMT).

Current therapeutic consensus standards place heavy emphasis on the early initiation of neurohormonal
inhibitors to actively facilitate reverse structural remodeling and optimize patient survival. Perindopril is a potent,
lipophilic, long-acting angiotensin-converting enzyme (ACE) inhibitor characterized by exceptionally high tissue
affinity, a prolonged half-life, and a well-documented capacity to optimize endothelial capacity and suppress
localized myocardial fibrosis. Landmark randomized clinical trials, including the EUROPA and PREAMI studies,
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have robustly demonstrated perindopril's efficacy in lowering cardiovascular mortality, slowing remodeling, and
reducing major adverse cardiac events in patients with coronary artery disease and post-infarction ventricular
dysfunction.

Despite this well-established historical trial evidence, there is a relative scarcity of real-world data
analyzing the long-term structural anti-remodeling potency of perindopril specifically in newly diagnosed,
treatment-naive (de novo) patients presenting with an index acute myocardial infarction complicated by an acute
reduction in systolic fraction. Evaluating this specific sub-population is of paramount scientific importance, as de
novo post-AMI patients possess a highly dynamic and structurally plastic myocardium that has not been altered or
modified by prior long-term pharmacological cardiac regimens. This offers an unadulterated window into the true
structural potency of the medication. The primary objective of this study is to comprehensively analyze the
therapeutic impact of perindopril on serial echocardiographic parameters of reverse remodeling, functional NYHA
clinical capacity, and short-term 1-year all-cause mortality rates in de novo HFrEF patients following an acute
myocardial infarction.

Main Part

Materials and Methods: This study represents a targeted, specialized sub-analysis extracted from a
controlled, retrospective cohort study comprising HFrEF patients evaluated at the "Tbilisi Heart Center' clinic
between the years 2018 and 2025. For the present investigation, the analytical database was strictly isolated to
include patients meeting the following precise composite baseline criteria: documented acute myocardial infarction
(AMI) serving as the baseline primary index event , de novo (newly diagnosed, treatment-naive) heart failure status
documented at the time of index admission , baseline left ventricular ejection fraction (LVEF) strictly <40%, an
estimated glomerular filtration rate (eGFR) greater than 30 mL/min (calculated via the Cockcroft-Gault formula) ,
and a baseline serum potassium level less than 5.4 mmol/L.

The active study population comprised 43 patients who uniquely met the criteria, presented with an index
acute MI, and were prescribed perindopril. Perindopril was titrated dynamically based on clinical tolerance from
2.5 mg up to a maximum target dose of 10 mg daily. All patients concurrently received standard guidelines-
recommended post-infarction care. Long-term comparative tracking was maintained across three separate,
predefined clinical evaluation visits: baseline immediately post-stabilization prior to discharge (Visit 1), 3 months
post-discharge (Visit 2), and 6 months post-discharge (Visit 3).

Comprehensive transthoracic echocardiography was executed at each separate timeline to measure LVEF,
left ventricular end-diastolic size (LVEDD), left ventricular end-systolic size (LVESD), right ventricular (RV) size,
left atrial (LA) size, right atrial (RA) size, and pulmonary artery systolic pressure (PASP). Clinical functional
capacity was tracked using the New York Heart Association (NYHA) functional class system. Systemic laboratory
safety was tracked via serial measurements of serum creatinine and potassium levels. All-cause mortality data were
collected across a 1-year observation window from index admission. Continuous parameters were evaluated
utilizing mean values+standard deviations. Intra-group longitudinal variations across the three clinical evaluation
visits were calculated using Repeated Measures Analysis of Variance (ANOVA), followed by Tukey’s post hoc
pairwise tests for continuous data. Significance was set at a p-value <0.05.

Results: The analyzed post-AMI cohort contained 43 newly diagnosed, treatment-naive (de novo) heart
failure cases managed with perindopril. Serial tracking demonstrated that the perindopril regimen triggered robust
and statistically significant reverse structural remodeling over the 6-month observation window.

Mean LVEF exhibited a dramatic longitudinal increase, rising from 34.31+3.90 percent at baseline to
40.03+6.32% at 3 months, and reaching 41.31+7.39% by the 6-month conclusion (p<0.001). Post hoc pairwise
analysis confirmed that the primary surge in systolic capacity occurred rapidly during the early titration phase
between Visit 1 and Visit 2, yielding a mean difference of plus 5.72% (p<0.001), whereas changes between Visit 2
and Visit 3 represented a non-significant stabilization phase (plus 1.27%, p = 0.245).

Concurrently, a highly significant reduction in left ventricular geometric dimensions was achieved under
perindopril therapy. Mean left ventricular end-diastolic size (LVEDD) decreased significantly from 5.86+0.52 cm at
baseline to 5.69+0.53 cm at 3 months (p = 0.048), achieving a total reduction of 0.25 cm by 6 months (p = 0.001).
Left ventricular end-systolic size (LVESD) demonstrated an even more pronounced reduction under perindopril,
decreasing by 0.27 cm by Visit 2 (p = 0.002) and a total of 0.39 cm by Visit 3 (p<0.001). Right ventricular dimensions
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decreased from 3.30+0.28 cm to 3.22+0.28 cm by Visit 3 (p = 0.004). Right atrial sizes followed an identical pattern,
showing early structural reductions that stabilized during later follow-up (p = 0.027).

Alleviation of pulmonary congestion was highly successful. Mean pulmonary artery systolic pressure
(PASP) dropped significantly from 33.89+12.10 mmHg to 27.76+10.22 mmHg at Visit 2, and remained lower at
29.74+11.45 mmHg by Visit 3 (p <0.001), with the most pronounced decrease accomplished in the first 3 months
(minus 6.13 mmHg, p <0.001).

Functional capacity, measured via NYHA class classification, improved significantly over time (p <0.001).
The clinical resolution of severe NYHA class III symptoms into class II was substantial; the frequency of NYHA
class II significantly increased at the second stage (22.03% to 67.80%, p<0.001) and remained stable at stage III
(66.95 percent). Regarding laboratory safety parameters, serum potassium levels remained completely stable across
all visits (4.07+0.39 mmol/L at baseline vs 4.11+0.38 mmol/L at Visit 3, p greater than 0.05). Serum creatinine values
showed no adverse spikes, remaining stable throughout the follow-up period (93.14+26.20 pmol/L at baseline vs
92.51+26.97 umol/L at Visit 3, ANOVA p = 0.882).

Discussion: The clinical evidence gathered in this specialized post-AMI analysis demonstrates that in
HFrEF patients surviving an acute myocardial infarction, first-line medical therapy with perindopril drives a robust
reverse structural remodeling response and substantial clinical stabilization. This highly positive trajectory validates
the sustained therapeutic relevance of high-affinity tissue ACE inhibitors in real-world post-infarction care.

The highly pronounced early surge in left ventricular ejection fraction (plus 5.72 percent in the initial 3
months) documented in our study highlights the extreme clinical benefit of timely neurohormonal inhibition in a
newly injured, treatment-naive (de novo) myocardium. The high plasticity of the de novo heart means it has not
been modified by prior neurohormonal blockades, making it highly sensitive to the initial introduction of GDMT.
From a pathophysiological standpoint, the rapid mechanical improvements completed between the first and second
clinical visits capture the classical timelines of reverse ventricular remodeling.

The early initiation of perindopril during the acute post-infarction phase acts to drastically lower
peripheral vascular afterload, suppress the circulating and localized toxicities of angiotensin ii, and reduce
myocardial wall stress. Perindopril's high affinity for tissue-bound ace exerts additional secondary preventive
actions—inhibiting the structural expansion of the infarcted zone, suppressing interstitial fibroblast proliferation,
and preserving the mechanical compliance of the non-infarcted remote segments. This mechanism directly reflects
the foundational outcomes of the landmark PEP-CHF and GISSI-3 trials, which highlighted the crucial role of early
ACE inhibition post-ischemic injury.

Notably, at the 6-month mark, our perindopril cohort achieved a mean LVEF exceeding 40 percent
(41.31+7.39%). In contemporary heart failure nomenclature, these individuals transition into the clinically
protective category of Heart Failure with Improved Ejection Fraction (HFimpEF). Accumulating trial evidence
confirms that patients who successfully transition into an HFimpEF phenotype exhibit a vastly lower risk of
recurrent hospitalizations and superior long-term survival compared to those with persistent systolic depression.
Perindopril's capacity to drive a substantial portion of post-AMI patients into this improved category underscores
its profound therapeutic value.

Furthermore, our data show that perindopril therapy was highly effective at reducing pulmonary artery
systolic pressure (PASP), indicating a robust capacity to alleviate pulmonary congestion and optimize right-sided
cardiac hemodynamics. Regarding renal tolerance, the completely stable serum creatinine and potassium profiles
across all visits confirm that active dose titration of perindopril does not induce acute nephrotoxicity or electrolyte
imbalances in this vulnerable patient population. Ultimately, our study confirms that perindopril remains an
incredibly effective, safe, and highly accessible cornerstone for managing HFrEF secondary to acute myocardial
infarction. While the landmark PREAMI trial established the anti-remodeling efficacy of perindopril exclusively
in elderly post-myocardial infarction patients with preserved left ventricular function (LVEF greater than or equal
to 40 percent), clinical data regarding its structural potency in patients with established systolic depression remain
critically scarce. Our study addresses this important gap in literature by demonstrating that the potent anti-
remodeling and tissue-protective properties of perindopril are fully preserved and remarkably robust even within
the high-risk sub-population of de novo patients presenting with severely reduced ejection fraction (HFrEF) of
ischemic etiology.
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Conclusions

e Perindopril facilitates robust reverse structural remodeling and substantial clinical stabilization in treatment-
naive (de novo) HFrEF patients following an acute myocardial infarction.

e The early implementation of post-infarction GDMT drives a rapid therapeutic response, with the primary
improvements in LVEF, left ventricular systolic and diastolic dimensions, and pulmonary pressures occurring
within the initial 3 months of treatment.

e The mechanical and functional recovery observed under perindopril therapy is strongly enhanced by the
structural plasticity of the de novo, treatment-naive myocardium, allowing patients to successfully transition
into an improved phenotype.

e Perindopril maintains an excellent renal safety and tolerability profile post-AMI, presenting no significant risks
of hyperkalemia or acute renal deterioration during active dose titration.
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