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Students’ Academic Freedom According to the Expert Interviews

Anano Beradze, Amiran Berdzenishvili, Nika Nakaidze, Tata Ogrojanashvili, Kakha Ketsbaia
orcid.org/0000-0001-9149-5376

Abstract

The article is based on qualitative research -the expert interviews. 14 professionals well-acquainted
with the educational and university context working in the following spheres: philosophy, science of
education, sociology, and the sphere of organizing and management of higher education participated
in the research. They were former and present representatives of these spheres, members of non-
governmental organizations and representatives of the civil sector who are known to Georgian society
via various mass media facilities as experts on education. The research took place in Thbilisi in July and
August 2023. Alongside the empirical research, the fundamental scientific works and various secondary
data on academic freedom were analyzed.

Since the disintegration of the Soviet Union, the universities in Georgia have not made serious
progress regarding academic freedom. Though academic freedom is guaranteed and protected by the
Consitution of Georgia, the general situation in the country, especially during the recent decade —
economic and political instability, vulnerability of labour rights, scanty investment into education and
science - does not create profitable conditions for proper development of universities. Therefore, the
most important aspects of academic freedom as the condition of arranging university activities and as
the fundamental value are still on the agenda in our country. Students' academic freedom is among
them as well.

Asa resultof the research, it became clear that the academic freedom of students is limited; the factors
limiting the academic freedom of students are the following: labour market demands, limited free
choice in the process of learning and research; artificial barriers existing in the university management,
weakness of the organizations and movements protecting students’ interests, absence of the experience
necessary to protect academic freedom, conformist culture, favouritism, hidden mechanisms of
pressure and controle, bureaucracy, etc. All these and other factors hinder the realization of
students'academic freedom

Key Words: academic freedom, students’ academic freedom, university education, learning, research,

free choice, expert interview.
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The effect of the biopreparetion “Biocatena” on tomato root and rhizosphere fungus
Fusarium

Guliko Dvali %, Leila Zviadadze?, M.Kobakhidze?, Naili Lomtadze*, Karlo Kikorya®

!Biotechnology Center, Georgian Technical University. Senior Researcher Doctor of Biology;
2Biotechnology Center, Georgian Technical University. Researcher; 3Researcher; Researcher; >Direqtor
of the Center for Biologikal Protection of Bioagro Plants

Abstract

The article presents the effect of biopreparation "Biocatena" produced in Georgia on the root and
rhizosphere pathogen Fusarium. As a result of the research, it was determined that the amount of
fusarium was reduced by the action of the biopreparation, both on the root of the plant and in the

rhizosphere. A plant with a well-developed root system and a healthy stem was obtained.

KEYWORDS: Biopreparation, Biocatena, Fusarium, Rhyzosphere, Root.
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dm6ob. F99ObserolBozol dbmemo sbgm dmEgel 99deos ©YIMZMSGHOME0  EOSEMAOL
399096935 O BEDBMYIMYOOL JOMP0S6MOOL bgerdghymds.
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399mbsgeol  dogdsbg  MmM0gbEHoMmgdMwo  FMboserolBols (Solution Journalism) dgodewgds
BS0M35¢ML ®BsoliE0zol 30mb6EgJuE MO BbJ305©, FMbsErolEH030l MBMM b5xdz06
Lobgmdo, MMIgbsi  db9g39  Tmoblgbogdgb, GMAMOE 063 JO3MYBHEOVIO  253w)dgds,
LOE®IOLYMEO MY3MMEH0, JMANEZ500560 FMMBIOLE03d, FIBTIMEJO0MO MJ3MMOFHSI0 S
5650303900 MHg3mOES0“ (Fink, 2014). 35054939300 90900L Jm@booldogs sbggg 990dagds
39063l Abigogl, Toa®sd  MBOM  13930803MO  393)JMM0580,  OMIGWLs3  9Hmgds
3MbBLEGHOMJ309o F9ObsolE03s, HMIGEos ,dm0EI3L 30DoEH0OO BLodmewmyool Ggdbozol
3990ggbgdsls  obogw 53390y  Mdomdsdo, MMy Jgoddbsl  MBOM  3OMOYJEH0MEo,
JObsoLEGH030L JOMOMOIEO Fb309d0L gOmAMo bsobEHIMIL™m obEHMMOgd0“ (Mclntyre,
2017). 8530635060 s0fi9OL 3mbLEMI309 79065¢0LE030L, GHrMymeF ,30b6E¢060waL" s 50
©0gmGHM™MIosl. 0930630 399J9d0L 306003000 LEOE 0L (35y., 3d30Mds 3MbREOEHOL
$0b55000097), 399593 Ym3wolidmd33gewe Logsdmdogdm 4589dqdsby.

»3MBLEGO 30990 FMOBIoLEBH0ZS 5MOL 35bIbo MsbsFYMM3Z9 BxOOL sbowo 533900l Ibsc
GO0 M0OHMISDY, BYbLHEOMbIOBALS s BgyIGMO 8039MIMYDsDY* (0MmOPPIBLYbO J. .,
6oLdOM 0.,2021). bgasdomMo 803960dmqds 5d0gMgdls 5@sd0sbol dbgdMog dowEy30wgdsls,
9056038 MRdM dgBo oMM gds BagyoGome 580538, 3000609 3MBOGHOMOL. 5ToLMSBsZY,
36™dO05, O™ bga530ME 53053L MBOM OO 253gbs 593 505F06BY S 4MbgdsTdo OELIBL
B9ds. 59 B9bMIgbL Fgolfogwol LmEosw Mo GLodmemyos.

3909250, 056599060™39 79MHbscoLGHYOL, HMIwgdoa b 39630msMbL ,fake news’-ols s
9.9 3mbE-LodsGmwol gemsdo, dmgwr AMBREoMdo 93003039090 FBsmO bgaod oMo sbowo
530900L 45099900l Aodm.  AsFMBOZoE0  3MBLAHMJ30MEo  FMOBsOlE03sS,  BMIgEwos
Lodmogdsls dobgdl MsbsdgEM™3g G90sL, I0dMWHML LEBMASOMIdIOL BMds, B30 sl
99053590l Fo9MFH0E0 3OHMDEGINO0D 4o8MbogEols Jogdol bab.

153396dm LoBYzgd0: 3mbLEHMI30WOo FMboOLEH03, Fo8mbagerols dogdsHg MmM0gbEH0MmYdWO
J290bsolEGH035, 30B0GH0MEMmO BLlodmemyos.

»39050Y3930¢90900L d09gd0L MbosrolBogol™ 36905, MMIgeros sigag 3bmdowos 3Mmaglowe
©@9dbozedo, GMYMOE  ,306LEHOMI30Mo  FMIOMbswobBHS 9B  ,SoJo”, asBbs  sTgMozol
39960090 9B3o@gddo 1990-0560 Hargdols dmeml (396900, 1998). 2007 §gerls, New York Times-
ol M9sd3osly s sbosdo, 3MgL-xamx  Berlingske Media-U  gohbsm  LvyG30¢00,
3969bmM 309 gd0bsm  FMMbsErolGHMMO  JoEaMds, MMIgEoE  L@E0SWIMHO  FOMdEYIGOOL
93509058 99MPymds bgenl. GOIBLLISBS ozgl Bobgz0m, ,g9wHY9EHO0Egdgdol dogdol
Jm@boolBozs” ( “journalisme de solutions”) 96 ,393cgbols 79®bscoliGozs” (“journalisme
d’'impact”)  (o@Impagboos,  OHmameE  0bxgm®Isgool  GHMO©oEomwo 3353900l
S BH9MboBH039, OMIgoE JoMHOMIIE  3MMdEGIYPDgs mM09bGH0MGOMo, b gl sGob
JMObsolGMOo  3Mdomdol  3mb3gnE0s,  MMIgwlsg  99Mdwwos  dmdonsdggdol  Bsmgs
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LoBMYMIIN0Z30 3OMBEGIGOOL 250sFMOL gBgdol dogdsdo (Laugee, 2014). 5mGbscroliBogol g
9900MEO 05393003900  §9Y49MYIMS  458Mmdogdsls s Mol  Fglogol®  mMgMMmOgIL
(053338L0 s dmvm, 1972).

3mbLEGOMJgomwo  gebowol@olzs  HoMmBmoygbl  89obLEGHMOTNwo 8903 GOl
3MM9dBHoMgdsl, - Fool 3mbLEMMIE0mo  F9OboswolBozol 0blEGo@wEol ©sdgdbgdgero
MM03 3553960)30. 3906LEHM0ME0 890005 JOMOMIPIE I0BEHIMILYOI0s SHoEO 5TddOM,
MHmIgdog 9839690L, v ®5dgbs (3oL Boddg. dobo mJdom, ,,0MmErMm SMHergEgdol
3968530 Md5d0 8905 JOMOMIPIE  MM0gbEHOMYOMW0s  3MEGFodEgdols s  3MoDoligdol
2939949059 - ,m3oL  FYObsEoLE0IS“ F9T0zs®  3LbMBL  LobMsEMYdOL  FMmMbM3bLL
000000930530 5 50305 25L5940O 0bFMMTs300L Fglobgd” (Haagerup, 2018).

MM03 35539609305, ©BOOL LEBMPEOMIOM030 HJg30D0olL sbBsEo 89Ol OMGIGHMOOL
3b030sHg ymxzbol ©OHML, ©@sofilym 08 0bgm®Tozool  sbowobo, MMIGELsE sfzowbyb
LOBMAOOMGOL 5 50FMIB0BS, MM JOMOMOPIE 25aLBEIFEBI6 LoSbEggdl F33wgEPMdYOOU,
53560900,  353oLGHMMEBgO0L  Tglobgd... s3H0360bI6 49D  XAMBRIOL,  FogOOMS,
58603500 36830 dEHJdol 2oL Jgds, FogMed doosb 0030000 93 JMBEH0bBEHBY
35360900l ™bob LGSR0 godxmdgligdols Lbgsabbgs s13gd@ol golisdrdqdws@. olEGMmMm0gdo
DMBGH0 0gm, 85653 MY MB3go. 355896030 8030 1336599, OMI M) F9E0gdOL
m39@9LMdS sgmo G030l 0bRMOB53090L o9V gosRMIYgdL, Fgoddbgds MRLIOWWOo
95 MB5L5 S LEBMASOMJdOL 09 Job 5©JTSB FMOOL, M5YL 093M0 MZoELEBEOOLO LsTYsrm
©13909L05.  5@F0s6OL  5MOG  LYYO Sbowro  $839BOLMZ0L  MZoEYMMOL 936905, oY
900900 06x3Mm®As305 oo 5gMdbMOO6YdL, MM LsTYserm boyMM©Yds. gb 30 GHGMORIO0SS
©99m30M5EGH00LmMZ0L.  LEBMASIOMIAIL  LMOL  (oogzombmlb s  dmoLIObML  Ms®sg  YBRO™
3mHBoGH0M0 s ©3>83309YdgO.

0949056 259m80bs6Y, MHMI s605d0 Foo0s MPBPMOWMDS 30 EH03MmLYdOLs ©s dgoob
90056m, 35539609305 @5 olds M9bsFMIBMYJOTs  OLIMBOYGDO  FBIMMIL 355 9bE MO
35MEG00L W0YMYOOLL S 909008 MYOJGHMMGOOL JMbsfowgmdoom. sliggg, dmafiggzgls Loy sem
3963906900, MM 93Mm35m FHgo0 boOL 3MmEoEBH03MMO 3bM3MYdOL 139, oL JgdEs.
3MINVO 2939 085D9, 3069300 EJdOL 35399d9d0l 999, MMaME 996560Fb9d0bsm dgool
496500gds  15dd30MOM  IOM3YLYdDY,  MLIBRGMbMYdOL 2063 BH330E9dDY,  x9bwOE30L
393X MdGLYOSBY.

35539630l mJdom, 3MBLEHMWY30Wo FYOBIOLE03IS 56 SMOL ,3560" 58dJOOL Fog3MEIWGds:
»30093 9Ombgw, LoBMLEg B39b0 GOD-gOHDO FMs3500 3MObBE030s. JoM©s  sToby, Bz9b

OB MOSE IM(IDgd9dO 35OM, HMT 300053 0L (3X0EGDY, B0MIMOZoWRIMM3BIdOL
30oxlbo, GIOMOOLEHWWO ™53ILBAYGO0 GO JOMOMOO 3MMdWYIJO0, MHMIGEms §0bsdys

ALMRE0M 53558500 AL, JogM53 39053 339 2995 U Y39WP9BIMO OO PMDOM. M) 30093
mRO® d9BHL 30L5MOMYOM 53 Bd30MbYOBY 390 B0WYMTOOM, gl A553E0gMYGOL JoTdob {MHABMBSL
Lobmgomgdsdo” (Haagerup, 2018).

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023




3000b35Dg, M) Gro SMOL IV FOBIWOLEHOL FM35M0 35BvboLITRYOEMBY, 355290930l 3sLvbo
39000909: ,0mEM LBEHSE0530, LsMINOHOM: ,519MbsEolEMHO Jobos 3HOBOLOL OML®, 39&®0b
306960, 86MH03bmwwo ym3900om®o 4oHgmol The Guardian-ol M9gsd@™mE0, Imfimgdl
3905l ,2565300000ML 00ggd0, HMIGdoi3 byl MHymdl Abmgeoml AsmdxmdILYOIL s
»399M0Yygbml Lobog s FoMdmlobgs, gosBobml 089wo®. 5933505, 3M063039d0 - LobMLE g
3905093930 9gd900L 30365, 3603369cM35605. 538356 LBSEH0gOL drrE MY F50300bo3l Borm™
3©O0EMM05, 58 GHO30L 53d700 396205 BoBMYSMYdIOLMZ0L, 395MQ05 FJEOOLMZOL, 35GOYOs
©9dm3Mm5EH0obmgzol” (Haagerup, 2018).

OMamO3 bgbLsEOMbIWODBTOL seFHYMbsBH0Zs, JMBLEHOI30ME0 FMObIOLEH03S BIMI6
A™390L 30l  335¢0b  930M3sdo @O 3OMdL,  ImdgIbML  godmbogzswo  MHmWwo
LOE¥Y5(30900056.

RMbymE  mbwsobdgos - LLATITUDES® - Qo 250md39969099ce  9om-g0m  LGo@osdo,
Jm0bsolEo  35¢gMo 3m3m gbdosbgds 3mBLEGHMMIEoMo  FMOMbsEoLEGHOZ0L  2sdm()3939dU:
30bLAHOMJgowo 96 ,98mbogwrol  dogdol  gOBseolBogs”  gobobowisgl  0bxm®Isgosl
3961399G03590, 259mbogzeols 3Bgdol B3gbgdom. doymads, Hmdguoa 30Bbo olobsgl, sobsbmls
bodgo®m dol Bovysbligdls s LoOMIEggddo, O FgdmogscYgds dbMmEmE bIMZ9HBJdOL
399m3w9bom, 565990, s1939, 3MBLEHMJG0E [obsogdgdLsE dmoaagl (Muco, 2022).

J290BsolAL BESEGH05d0 8m3gogl M3 3553930l BMboBOYdE, MM FM@MBswolBHIOL 56
39999050 0bLEGHOEMGHJOOL T9g(33Ws, FogM5d 501 9 050) G339 ™Mb B3NN MS30: ,, MM,
3235 8939 ImmIobMD boerbl s 505HObMB BMds, FoQ5e0mM, 5B396Mb, HMYME Tgodwgds
3°50gglb ol 3OHMdE9dgdo, GMIWGOLsE 93v)dgdgh. 3MBLEGMWIs0Mwo  FMHbswoliEozol
0bLEGHOGMGHOL F0Bb0S, JOOAMML OB OLEHOIOL FHM0Z3050DIEFOL S WIRMOWIFOSL,
OBOM BOLG,  VIBLIPIN > 33FY3IHOWIOIRVY  MOOIBGHOMIRN  5TIIdIbY
13m379L0MJO00).

bAo@osdo  sbg3g  Logdo®os 2022 fewols 23-25 bBmgddghl, dGMombgdo  25d5MHmMEo

Jm0bsolBozol  93mm3Mwo  3mbggMgbzool @OML, 3MmbLEGMWJgoMwo  FMMHbserolEozol
399m{393900L dqlobgd godsmmIEn Yd9EHIODY s FMbIMBOW0S (30E93HJO0 S IMLIHBMYd9dO 53

©905(H9005b.

©905390L  bgddmgsbgemds bsdo 9g3mM3gwo gM@Mbswob@o, MHMIwgdos bgwl MHymdgb
3MBLEGHOMJ30990 9OBsolE030L 2o63005MGISL: MM drMHY0 600WB, 3MbLEHOY 300
0bLGHOEGMAHOL  BE03960900L  OMYJBHMEO, WbAMgo B3EbE sdE™bRO, 3mwodozmeo
Jm@bocolo, Vilasz Online-ob 06505813 dbgdgwo, o@swogwo wmMgbizm o L@sbo,
JObSOLEH0 O 0G0 3MBLEM™MJ30WOo FMObsoLEH030L Jugerol §gzdo.

0506 50eMbROl o, MbEs0b QoBgo Vilasz Online-do, obobo 3OWMdI6 530 569d™b

sboeo 5309d0L ,,d99o MHBdMESTo“ Jmbsfiorgmdsl, MHmIguog mMdoboMgdl dgosdo, slig3g,
©53mMHb9gb MbyMgmoL 39bEGHM0BYIM s godsEMbBId LodmogMmdm oliEMmMogdl. olobo
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53569096  LoE®dobgMe  498m33w9390L,  SBooDBL,  3MB035(309008  godmdagybgdols
39055 F9Mm5396  ©gdsBHYOL, MHMIWIGdOE 330035HMdID  LBHoG0gddo  odmFHowo
36MHMOgdgdol  250s(g39@oL. MbaMgo  FMbserolbGo d9bodbsgl, MHmI  3mbLEGHMMIzomEo
J0bsolEGH03d 530L 3360 50l 035398 dolo J39gbols ImbBsbengmdsdo: ,,3b39d0m,
03 5OOL InLobegmdol 256339790 B9bs, HMIgEbsg dmdgBO®S gl oMo MHdMWS sbowro
500900l 250M, ,3ME0G03MOO  BHMI0B0DBI0, MMIGoE FoMds© ML HoMmImoygbowo
263090l 3900w sbdsgEdo”. dolo ™mJdom, 3mbLEMYIE0Mwo FMMbosobBogzs Fgodwgds
094l 25900350 LEHBMASPMIOOLMZ0L, HMIJWLsE LYOL Jooml bsmolbosbo 0bxgm®Tszos s
sbserobo.

0GO090  m®M9bam ©o LEsLo oblgbgdl Reuters-ob  gHbserobBozol  Fgabfogergwro
0bLEGHOGMBHOL 33930l 133690, MMBGEgdO3 5B39690L FMBObEgMBOL 0bEYMgloL Bo3egdmdsL
0b6g3m®3s300l  JodsMm. 53 33¢0g30L F0bYE30m, 5sT06gdOL FBIMO  MOMEIbMds M3l
56000l 068MMT>305L 0bgo 19d90BY, OMYMEOIO0E; JMMMbIZ30MHLOL 3569gdos, GYLgmol
39365 99360506500 96 93mbmBozmemo 3H0Bolo. dobo mddom, Igool dods®mo bomds dmgwn
Abmnomdo 99930600s. gb godmzombgs 2022 fgwl Reuters Institute-ols 3096 mbenoob Bo@ostrs
Q9 95130 93,432 55305685 Joowm Imbsfiorgmds. Reuters-ols 0bLEoGEHoL 33erg3ol dobgzom,
299300b)0o LsBMYsMYdOL IOHOIL 0bBMMTs300L 0T WIMOBEHIMYLYdMBdOL JoBgHBO
560l 3900l dogM FofmEgdo 0bxgm®To300Ls©do BE®BOL Bo3wgdmds, M3 LISMYMBOMOE

99993l oo gobHigmdabyg s 0fj393L MAHgmdoL 49b3E-L.

56090 MmO MO0l 1Jdom, LEBMYSPMIOOLYD BMBOL sbgmo 653egdMds Q5T 390
0000, M3 89005 FoM3MBIBL y39wsxkzgml, Mog bggodom®os dbmagmomdo: ,bsebo m0dsgl
A9930DMOL, 5056 19YMMHYOL sHOE 53dGOL, 5P 3000bMEEMBL ADINL. S Mo MRYdS FosomM30L
0bgzm®dsgool  fgommE?  LmEoswMo  Jugegdo,  OMAWIdoE  DBMAXIO 930 EI909b
©gH0bxnm®As300L. gl doeosh (37os ©YdM3GsGHoolmzoL* (Muco, 2022). 3mbLEGHG™MJ30wo
0bLEAHOGHGHOL 53 19300l IMBEBOGdOM, Lx™dL LoobgMMTs30m bd0g]E oL 3MbLEMMI30vIro
360Ddol  498mygnbgdom d03Pqm. Fodobstyg Lszombgdolsdo 0bEgMglols dgdzocmgdols
3061890390, 59 3030 §Mbosrol3o3zol 9mdwos 8900ls s Jolo 8mdbdsMgdergdol Ggmogqds.
039090 0 BELOL SHBOOM, J9058 bgwro Mbs Fgmfigmlb godmbogzsw By MmM0gbEoMgdmwo
06833300l 3930(39@g0sL,  9B3gbML 3938060  3OMBEGIoLs O O8O3 FaMoU:
»3MBLAOJ30M0  FMOBIEOLEH03S 9O MOl OodmEHMTos.  dsb  Fgmdeos  FglmszoBMUL
399053500 OMAMOE LodMTs3ME, 1939 SHIYMLMZ0L. LyFoMMs MO TbMEWME FodMLIZOL
0900359909, 96059900 53 godmbagarol LabwgMgdol B39gbgdsg” (Muco, 2022).

NEW 6 S-%g 398mJ399690e LEo@0sdo: ,3mbLEHMd30mwo g90mbscoliBogs 39000, ogMsd Mo
5oL ol? ¢, MmIgwog dmIBoIdME0s  MwEO3  35539M30L  doge  bbgsolibgs MM
29993996900 65dOMIgdoLs s  FmbyBEOYOJdIOL  dobgzom, 330MbYYMdm, GMJ
3MBLEGHOMJ30wo OBsolE03s gl Mol doymds, MHMIgEroi SB39690L Lsdgsmml ™Ms30L0
4395 60v15bLoMS S LOMMWOm, 3OMIYIJOOMS s EOLRIBJ309000. T3S, SBsLMBs39
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dobo 3MMAMIBOm, 3M195GHO0YWMBOM, 3505(Y393H0gd900l d0gdom, oo 06030 YSWIHO ;v
3M94E0MM0 0603053H03900m, HMIGdOE LELIMYJIMS LIBMYIPMIGOOLMZOU.

0y 3mbLEGHOMJ30wo 0683mEIs300l dmbsfoerg, 60dbsgl, 2o53bmdogM™ dg05oLIMOLOL
3930965 LsIoBOY 99O EMM05DY, LEBMYSWMGOIBY O M350 1S3 SG ALMBTHY3)EXMOIDY;
399360309MHM 0bxMm®T5300L 8353980l 5930 dEMds, BMIgwoi 0469ds Mo3 Fgodegds
DMLEGHO s Bobligdbg MO096EH0MOME0; T9IMoEIBM M3EH080BA0 0683MEOTs30580; Jobobowm
0b6x3m®3o305  39OL39JEBH03590, 9650BOL, YOO S13gdBHJOOLS S A9FY39E0WYOYOOL
Bom3wom; goBmdm godmygbgdemo rgdlozol, 4edmboboegdol s GHmbol gogwrgbs; ohgem
JObsolEGHWEOO B53dn3500 MMM 2obdsgwmdsdo, 19dol 49630msM9dol 56/ SOLYdMwo
39005093930 93900L 9839JGIOMd0L gloxzslgdWws. RsdMmoygseodm Bmds LyBMASOMGILS s
99005L IMM0L; gHTsMM ddosgdqgqdl Lodgs®mmlb dglsbgd LOymaowo bgwzgdol 3mabsdo;
3MBLEAHOJ30ME0 0bRMEOTS300L 29360 (39900 S FodogMbgdgw0 A5)Y393 0 9dgd0m, Oy™m
960-9000 b0 o LEBMYSMYdOL 93MeE Mool Loddgdo.

LAoG0sdo 1939 LoBsM0s  3MBLEHMMJ30o  FMHBsobEBHO3OL MM FMogz56 Loymgbby,
™A gd0i3 oL SOUL Ho®dmoBgbL.

b930lL ©5379OLOL  AOBIOMNMGds Jngwo 360° AMsEMLbom, GMIGWOoE 56 Fg0MOTBIOMRWIGOS
dbmm  §o635@90wmdgo0m, 9003 dbobogl  oMTo@gdgdls s 3MmBLEMWJgoME
$0bo5gd90UL;

593960 60995bL9dDBY, 36E LGS0 DBYdS, MOPO0YMIYIAMIMOEHIZ30 3MBO30JdOL 153000
530905, SEBHIMbIEGH0IWO MZoLsBMHOLOL J0gdY, Lydmdssdm oL3MBool bgedghymds;
36399900l goosb3zs s LEBMYSMYdSTO S8330MYd0 TJHgEIOJOOL 2oalObKIs:
390 0535H90v0 35050943930 gd9d0l dogds 96 dglsderm 39MLidgdEH03900L olvbgs;
39bLO3MPMPIMWO  YMMmO©PYds Mbs 809d3gl  BH™bBoL, LoEY3900Ls s  OENLEBHME30HO0L
d9MBg3oL.

65 5MH0oL 3MbLEBHOWJ 300 FMOBsOLEBH035? 58 9300b30L Lo3sbrbm Rsdmmgzwowmos 99990
00535600 51394 }H9d0: 3OHMABILOOL Y39 Fglol 339, 3OMBILOIO gm0 30l 353)030L(3905, Y39es
09dol dgbgdols Jglodegd™ds, 3Bo9d@90Bg YMEbMds, Bomsblo®gdmwo, dWsblgdmeo,
360030390 06536530930l 4930(39gds, 3039MdMYdI0 0bBMOT30s S JMdgE3500s60
39639JGH039.

59395  Bodmyowodgdemo  3mbLAOMJ3omwo  FMbsemobBogol  dobslomgdwgdo, -
3MBLEGHOMJ30Mwo  gMMBoolEB03s 90 9M0L ALMBEOML 3OMMdEGIJIOL MeGYMmGs, 96 SMOL
AMOMY30M,  39FMEH0390w0,  LBYbLoEoMMO,  3593560wE0  5dGH030DT0,  2odMLsgEIOl
36OHMINMBHIOH0 O 9O E LHObBMMTS30M 3MTIOE0E bolosML 5EH69dL (Haagerup, newbs.be).

3990949690000 3MBoGH0WOO FLoJmEmaool doaolGMo, 339G d0wgbLEgo, 2011 gl
39909394690 LEoG05d0  ,0bo0 533900l FMMHbsEolEGolzol  0bmzsgos  dmboGowmEo
RLOJMEMPo0L  BodwsEgdom* LordMHMdL, mv s 860d3bgermgbs  sdymaom  gdm30wE
3930965l 9bgbls sboero 53dgd0L IMIBsYds s IMbTMGdS BIMPMOF SMOGHMO05DY, 1939
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OBl 0g. 9330 930M0L Jogh BB 33¢0g35d0 710-0 500980560 dmbsfowrgmds.
dmbsforggdds 5030mbgls sboeno 538900 3ol MM BEHOEPTO - YYOOHYMBOMO F5EIHEHMDO’ o
bmomo  350056GH0b  ghm-gomo,  GmIgwos 993900905M90m©s  9Ju3gm0dgbEHwMw
356039wo3090L - 3mBoGoMmo  FLbodmwmyool  3M0bE0390bg  oyMbmdom, gboly o
9930960 35¢0gb3MdOL Mmbs3 d933c0m. dmbsfowggdds, 493egbol goBma3900L Loggrdazgw by,

933093508 053056000 050930 GdG00 A9MB0sMGL. T9IRJOTd ISIBEIS 3eollo 3OO
LEAHOEOL SO 5809dOL Fo3b9 2930965 S A9TM033gMs MLIDBMYdS, MM Fg0dergds M58 gb0dg

3mDBoGH0MEMO b0 530530 ILFOMPIL JODO MIMYMBOMO OLEBHMOOOL GIMEOMOO A53egbols
396905 gdsL. 5HE0 53BOL YOO 3gOLOS MBOM §B9JEHYIM0 50IMBBES 35MY0 gdmEogdoL
399mb5H39350. §MMbsEOLEBH030L 8353G0 9030l F0MbgO39®, MMIgoi doBbs olobogl
D060l 3060835809 939565, b0 533900 BI0MS® MBOM 9ES© MM0gbE0MJOME0s Bosbols
90949bg05%g, M3  MSMYNRO0MO©  IMJdgEIdL  5@F0BOL  KIBIOMYMdSDY,  BLOJ039DY,
300000 YMdsbY (Gyldensted, 2011).

396G ME X 9bIMMIEMISDY B0 5309d0L  393cgbols Tglobgd sM0L LordsMo LEsEH0sdo
»3BLEO)I 300 F9OBsOoLE030L 3H9gbozol 253w gbs A9BHYMdIBY, 0bZMEMmBo300l S0dsls s
BbomdsBg”.  FMOboewobBHogzs, M35 Lbbgs  0bLGHOGMGHMB  ghms©,  slsgargmols
©99M365309080 bMdOL 3M0BOLL oboEol. JosOrMowos, 3m30 19-08 HYgd0EIH bmds
0DMY0s, Fopsd Reuters Digital News-ob sbgo608ds 563965, G 46 35Bs0Bg Bo@oM9gdmeo
33930L dmbsfiowgms 50% 9bmds 08 sboen 53d9dL, MMl 0LObO M350 MLAgbIL s 56,
DMYPoo, sboen 53dq0L. Jobgsgzs 0doby, MM sbsEro 5309d0LsETo Bmds b53wgds
1393906000905 sboew 53093d0 o mgdol 459mygbgdsls, sboro s809d0Lodo Bmdol 53¢ gdmds
SLEMEOMEI0S 5M58906LEGHM0TMOo igsOHrmgool 4s8mygbgdslimmsh, dsm JmMolb olgmo {gstrmgdol,
(I gd0i3 93039 gd96 Yoed sb/@s 8039Mdmgden 58dgdL. 51939, MMEILE sbowo 53dgd0L
3053500 §9456HMq00L5d0 bMds J30MYds, 0BOIYds sboo 53dgdOL 493egbs 2obHymdILS s
99bGHOWME  X9BIOMGW MDY,  2obLsIMmGgdocm  COVID-19-ol  39Mom@do.  93GH™M0
3MbBLEGHOMJ30Mwo  §MHbseolB03ol 8m3560 sb0dbMwgds FooBbggl 08 IOIMBYIGOM6
39930063905, Mgl 0f393L FobMdM030 0bBMMTS300L LTS gdGd0, MMIEGOOE, D930
dbem03g, 945009396 (309 oMb gdl o 493egbsll sHYbgb IMIHBAsMGdGEMS BLOJ0ZHNG
X 960OMMdsBY (van Antwerpen, 2022).

©9b0bxzm®ds300L oM EH0350 s BHMIRS® 3930M(39egd0olL 93mdsdo LoobgMEMTo30m Bodw)swgdgdo
b MBOM 39BHO© 99393090 ©5330603930L J393. F93x8MmmMYdsL 0§)393L LoobRMMAs30m dgool
OMYMBOMNO  493w9gbs 9B E X bAMMYWMISDY, M3 393006MT0s sLg3g 9YIPOGHMMO0L
dbOOIH sboero 53390000 0B EHYMGYOMBLS S FobEdo BEMdOL F930609dLMB. 330939,
OIgoa  93LEGM0580  Bo@oM©s  (9JudgmodgbGdo 238 s3LEBHGMOogwo  dMbsfowrgmds)
d0Bbs  0bEbs3s, PogbmBs  3MBLEBHMYI30MEo  FMObIEOLEH030L  9539dE9d0  F3ombgzgols
3960gmdsbg, ol G0ge 0bxm®Bs300L 50gdsls s B0MgdMEo 06x3METs300Ls©A0 BbMdsBY.
399Mm0339ms, O®MmI  3MBLEHOI30M0  FHbsEoLEBHOIOL gergdgbEgdoom dgddbowro  LEsEool
300mbg0Lsl 3393580 dmbsfoerg 30600 MBOM 9GS 009396 3MBoEGEHMEM gdm0sl, 3069
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ol dmbsffoerggdo, OMIwgdoz 00539 09dsbg JMBLEHMMI30mEro  Fobslosmgdergdols 456M9dg
50900 LEHOGH0JOL 93bMdM©BID. T35, 98 3965136909035 CbFMMTS300L S©Jdol 3mmboom
MRO® Jooeo 8990 9B3969L, o3 933936903y Bofowmdmog d3ombzgardo Bgyo@omeo
3960gmdol  sOBYOMBIL M 353006M9L. 80O 0bBMMTS300Bs©Io BEMdoL JMmbom 30
X3IBJOL IOOL OO BHZsMds 56 oBMm3ZIJNOS.

9330930900  vbo  gO®MmIo ©s  bgBg  3O0LAHIPLIbO  LEHIGH0sTo  -,3mBLEGHOMIE0Mwo
J9960bsolBH030L goobggs dmalobwm@madols 39MbscroliBogol bodwowgdom™ 3mbLEMmwdEormw
0650l 0 35D LomBOOOLLL 5b0Tbs396, BMA gl 5GOL 3MmbEIB 3OS, MMBgEro 899853900
sboeo 530900l MHgoJaool  B3gEosolBgdol dogm. o3GMMGIOL SHBEOOm, sbowo sddJOOL
090496909035 093056000  ©@™B0bbEHMOO  ©93MmMO G900  3MmbBWwodBHJdol  Tglobgd b
99335mb  NgOM  3MBLEAHOYI3oMEo s edMbsgol  dogdsBy  MmM0gbEH0MmgdMwo
093mOE55900m. 3MbLEAHOJ30Mo  FMOMbsEolBH030L 3393900 F9HBOMOIos s bdoMo
SLbME0MEI0s ImJdggdobl, 25dmBsgerols dogdols s d83000Md0L HMbsErolEH03oLmsb. dm3gdoye
3393580 §oMImygboos s65¢0b0, 099 HMYME T9deos 3mbLEHMYJ30ME HMboswoliEogol
390053M5L 303035806 535300900 3Mbgod@Hgdo.

3MBLEGHOMJ30Mwo F9OHbscobBogzs, OHmymemE Hgbo, ©s39300609d9W0s HMMbsEOLEH0ZOL SboE
900aM3q0msb, GMmIgwms 99dzgmdomsi 360d3b9wm3560 3MmEo@03MMm0 s LMEosw GO
153000bgd0 Fdgds, FoMod 53oLMEbs3g FooBbg3s, MM 0o Slgm MM LoobgMEOIs30M
099909 LEGH0900L M0l GO0 aHgOL 9Hobsswmdgagds. B396 dogH ImbImdo
LGoG05d0 890M535H900s  3mBLEGHMMIE0MWo FOBswolB030L 93900l goblbgsggdmEo
Bo@Bm.  3mbLEHONMI30Mwo  FMMboolBogzs IMmsg3sdbMog 3253l  dmdLobmEgdol  (service)
J0b5olLEGH035L s Aol J39LEBYIOMIL, GMAMOIOI0ES - MMbICOLEH03S 3OO, 3BM3MYdOL
Pgbobs s FmbIsMgdol Tgbobgd. GmamME BobL, 3mbLEOWJ30Mwo FMHbserobBogzs 0ggbgdls
Dma0gHo oMol 9MbserolBozol 3 MBGO™ ,,dbmddo  LobgmdIdOEE® . ToddE0MO,
36309 F9BMHgOL,  FMMHbseobBHOL MM s,  obLLZMPOGdOm,  9MEOEMMHO0LsA0
9d03smmM30L 2HYOU.

LAoGosdo  ImEgdmeos 5O dgbGHoMgdwo  Abxgwmdgdo 0dol Tgbobgd, MMI  MMaMOE3
dmdbobmgdobl (service), obg 3mbLEHOWMJ309O F79HbsOLEH03S HoMTMoAIBL HmMboswroliEozol
LME0SXIMHO OHMEEOL T9(3300 50Jdols s ddody (hard) s Abwmdd (soft) sbogw 53093l ImGOl
56900 LEBP3MYdOL bye-bgers Mol Jogoomgdls. 3bLEMWJ30wo s dmdbsbmMgdol
Jm0bsolBH030L  F9o6gdoLol 250M033905, M3 8500 80608 MmO 53 530 Logconm:
90356030l Fg33womo  GmMTs s 9bsro  53dYd0L/gEBsolBozol  BwbJigool/Mmeols
3933000 293905, 3MBLEGHMMI30wo @5 FMALIBYOGOOL  HMOBIEOLEH03S  F0TIMIOS
5dBHoweo, 8080bscy 3MMm3gLgddo BsGMMo  dMIbIsMYIWgdolodo, MMIgdoE 9dg09b
®™B9390L, 4D9833093L JomEHO Lodgs®™To, Lo 930569 LFOMPYISM, FoOOIM A5QGOOM,
bgddeg569mds. 30bLEHOWYJ300 s FMALIbYMHGdOL F)MbseobEo30l doaMdgdo 339mL
900569, M6 MO39 5839690, MM HMOBIOLEH03ZOL MHMEO S HMPOGHMMO0BOETO
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3d0350mmM30L BMMIJI0 033¢gds. F935M0 oblibgeggds dom dm®ol sGOL ob, GMmd dmdLobwmgdol
JMObsolEBH03s  SbMEoMmEYds  ,Od0W  sbogn  53390mb  (Lmgd  Bowmlgdmsb), bemerm
3MBLEGHOMJ30Mwo FMbsErolBH03s - 3d0dg sboew 53dJOMb (35O boLGdMB). sLsbodbsg0s
obog, ®™3 3:mbLAHOYJ300 HMOBIOLEH03Z0L A9630Mds OOfigm 9GS 3MINMYWHOIE b
G0 MOEE 3M9B5d0, 56539 (s60M) LoxsM® LsALobMGOL d905d0. LEHIGO0L 93GMMYdO
59(%)30339096, ®MI 3mbLEGHMMI30Mo FMOBswoLE03s Mbs sbobowgdm@gl dolo 3mbo@om®do
5 3MHMOgdol  gosFMsby mM0gbGH0MIdMwo bgzom, OmymeE Joamds, G®MmIgEos
5960056900 99939639, OMIwgdos bdoco SbME0MEIOS dmdbabwmEgodol
JObSoLEH035Lmb, b3 0TsOM30L FMEOI0m S ,39M* BoMLGdMB SLm30MHgdMwo
bLMEoSYOHO 9dgdom. s0bodbo 30 Togowomos 0dols, Mg GMAMO 0dEgds BOIIOO
JObsoLEGHME 365dGH035d0 Ab9dw)d s ddodg 5309l dmGol (From, 2018).

OmymO3  0m3gbgdols  2sdmdqooll  gs®mgdom  sbowo  doamds,  3MbLEGMMI0vero
J90bsolB03s 300MmdL 0gmlb LemEoswMo@ 3sbIbolidygdosbo s BMLE 3mbEgJuEdo
3993994ml  LoBMYSEMYdMH030  I60d3bgEMdOlL  Logzombgdo, LgbLyE0JOOL  gom303900Ls
693°G0OMd0LmM30L BgdgEo 9609369 mdoL Bob0Fgdol Qo69dq. dgool 30396dMYdIEMdOL
$0obsomdgy MmOl 25O, 3MBLEHMMIE0ME0 F9OBIOLE03S 53000390 sbowo 5309d0L
399199000 GH50E0wY J0YMIY0L, J50 IMEMOU: ,,H900mE6 J390M™™ sHSEP0 58dGIOL goTJqOsL,

31939 90935 xgMH™m3bgdols ©@s  dgoblEBHMmodme  dgosdo  sLobven  Jgbgrgdqddo
©IAHO0BYO0L b530gdMBSL.

3mbLEGOMJgomwo  gM@boolBozol  808sMmo  sOLYOMEO  3OOG03MNWO  M35EBIBOOLYdO
909456905 89909y 9O MAG6GHYOL: 3935 98 7gbmIbol  obFoMEGHIdOL 8B M356905L, Tob
SbME0MgOL  9gBH030BImsb s 393gHJOM  3MDBOGHOOMOLMSD,  Fglodsdols,
36003H0390Mmd0b Bo3gdmdsL. mogol dbG03, 3bLEHMWYJ30o FMMHbserolGozol Imabemgqdds
“156939L D505 3MBLEHOY 300 §MMbIEOLEH030L BYTGEOI®E 3MDBOEHOOMBOL MOMBdSBY.

36030308 d01Hgo350, 3MBLEHOMIE0Ts FMOMBIWOLEH03SD 3M3MYWIOMDS ©9339 B03M3d OO
3bmdoo  9905L535eg0gd0  0Ygbgdgb  3MbLAEHOIJGoME  BgoMEYdL.  3MBLEMWJE0MWwo
Jm0b5olEBH030L obdstEHdol dobgs35, M9MMH0MEo 65dMMI0sb Fgodwgds Mo8gbody
903060095  2osdmfdgdoo  gob3Ebogdol  godm@obs.  3gMmBsboly s  owrgbliGgol
(Hermans L G. C., 2019) 096 s0{g6oeo dm3w9b9dol 30b6LEO9d30e0 258999930l dg0m©qdo
DMOL BOMOLL sboero 530900l F0TsMm, 599X MBILIOL 2o6FYmdsl (56 5930MHGOL sboero 53dgdOL
I5MYMBoM 253 965L 496(YMdoBg) s BOOL FMTHAsMGOYEMS 50Jdol LobmLEBHIL.

ABXS 50@TIMOEHM s 960ES 39MTs bsdMMIT0 - ,,579MbsEOLE030L JMBLEMWY30wo MmO,
LogdOMBGD  3MBLEHOWJ30E0, ,godmlsgol  d5d0gdgE0”,  FMMbsEolEO3ol  Bm®mAsEHove
OB, o3 990092H9 MM096bEHOMGIMWO §MMbIXoLEHOIO0L 9@ MbIolEHWOO OLIMOLOL
3b65¢0Bol  Loggdzgbg  gobs  Fglsdergdgwro.  33w930L  d99agd0  9b39690L, GBI
3mbLAHOMIJgoMo  ©@d  ,,390mbogeol 3509090 gObocolyogzol  4oblsbwzMgds
3b65EMY0ME05 - MO39 5005MGOL 3PSO E0YX 36 M-BoduMmbM® F9OBsolE O Brn®mIgdLs s
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365d3H03ol 3580bs3 30, ®MEILSE BMINLO 3MIMIWGIFO0IL AoTMLOZoDY 2os5d3m. FgEo-
JMObsolEGH OO  ©oLINOLO  FoMPOMGOL OB OLEH0ZOL  bMMIsEHOM  OHMEGOMIO
0539300693 3OHMOGdgdbHY. 53539 OML, 3MBLEHMI30MEo FYObserobBozol dmdbMggdo
9395 INOHYO056 BoDBMYsMGOMH030 103JYJdOL 5EIMIOGH0MGISL s 5333039996,
M3 M009JEGH1IMS© 539999096 2950Y39GH0EXGOJOL, F5m0 A5TIMMGOOL (FEI0EIO0L) do6gdy.
9B LEAHMGIROIO MHOGHMM0IS JoMPOMIOL, MM gl sSMOL F3JMdS, 3355300 boBo o035 Ml
3MBLEGHOMJ30M  gMmBsolE0IBs @S 9©3MIIGHOMGIL TmEOL, bmewm  3mbLEGHOYIE0mEo
JMOboolEB03d  39bmoglgl  FMbBoolEolzol  BHMe©oEowo  dmbodm®mobaol Mmool
306 gddo. 3mbLEGHOMJ30Wo HMOMbsEolE030L dgEsEOLIMMLO 53W9bl BMMbow doymaAsl
053000 BmE®sGoo 3mbLEHOMJ30MWO OHMEOL 500sMYOOL MZsWLsBOHOLOM, GMIWOoMS3
30M3L 9HTOML BobMYsMgdsls (Aitamurto & Varma, 2018).

sboeo 589900 HBA0MOIEO BMIMBOMGOIMWOs 3OHMOWYIgdDY, 3OODBOLYILS @S bgPsEHOMOMdIBY
(Galtung and Ruge 1965; Harcup and O ' Neill 2001). 58 3000569053 359m0{305 L3g30seobgdols
5 9936096900l JgIxnMmmgds, M50 69y9@GH0MOMds 0fj393L 9OEGHMOOo0L 039S3M)9dL
(Kriiger 2017). 50 8999300900l 3mbbY, godmliogse By mMm0gbGHocmqdmwrds doamdgdds demerm
Pagddo  obobegdmwo 033mwlo dgodobs g3mMm3sly s F99mmgde  JBo@9dd0, Los3
3MbBLEGHOMJ30wo FMOHBsolE03s, 1939 - »3ddMLBsgwol 35d0gdgeo F)MbsEoLEBH03S" 29hb
J0bsolEGH030L BMOTs©, MMIgEoz JoBbo olsbsgl 3mbBo@omEo LmEosE MO 253wgbols
99J06sL (Gyldensted 2015; Haagerup 2014; Mclntyre 2015). 58 59m@3sbol 9gliermengdsls 0o
3OMBL 3O:MdE9ol dglsbgd LoBMYsMgdol 0bZMOGI0MmYdIOM s 58 3OIMBEYIGOOL Q5sFMOL
3m6309@Mo, 9839dGHO0 gHgdoL 890mmz5Hgd0om (Gans 2011; Varma 2017). gg3mdbgds 6o
bLEMEo0SWYOHO 3OMYOGLOL  TGLodEGIWMBSL, 3MBLEOWJ30MWO FMOBIOLE03d YMMOMYdL
5955300 9dL BsBMYOEMYOOL 3BIMBGTGIOL 45 FMOL396 JoToMmmE 0boosE0390%bY.

3MbLEGOMJgomwo MmOl doMoms© s1399dE9dL FoMdmoagbl: LemEosw Mo 3MHMdEGIgdoL
39050939359 BM3ML0GMYdS, LSOO 3OMAMILOL 0JsEoLsdo Mdgbs, 0dgoldmdigdo
093060305900, d0dE0bscy 3OHMEgLYdd0 B MdOL  dos®owo ©mby s gm@bBoswobEol
5Q5805699M0  Lobol  (o®mdmbgbs. Aol 30wageo  (2017) MfmEadl  "33w0wgdol 596G
3MBLEGHOMJ30MMds 3m0393L FIObsobBHMMo bLBIOHMGOIOL FBomomm 139dBHML, OMYMMIOO(3SS:
5003M3530MJO0L §9MBsoLE03d, 3930960l FM@MBosolGHogs, 0bL30MSE0E0 FMbswol303s,
9053500Bg  MmMH0gbBH0MJPMwo  FObosolBogls,  GHMBLBMMTs30ME0  HMObsEOLE03Y,
39630056900l 9OBsolEGH035 s 9sbLO3s300L FYOBswoLBH03Is. FMMbsEolEH03d 0030505
X©I05  9Mm  BmMIsGHOM  35393MM0530, Boaod 58 39(3)gamM0gd0l  asdox3bs o
30633933905 3963000560905 LobGYGOMS Lb3sslbgs 3o3ol 79MHbswoli@ozol JoMomswo
9 303990L5 5 FoLHM539dGOOL FoLoYGdS.

296Ubg0390M s LYobGHYMHGuM  IMBsDBMYOGOL  2300035HMd6  333¢g309d0:  BoBods 396
3633963960, ©gdMEs GHYMbdMwo s MgoBge 5. LOOLEBHMbs BsdMMITo: ,,30b6LGHOMJ30Eo
930007900L 459mg9gbgds @O Y30MOEJuMdIO0 EJBOBFMOTs300LMeb dOIIMsT0“. 330930l
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93¢)MMHJO0L sDBOHOm, EIHBOBRMOTs300L 4930M(3ggds 9BF9EMMZg LoobGFMEOTs30M Focmgdmdo
bl MHgmdl 3mwsm0Bsgool HBOEIL ©s 0bLEAHOGMGHIO0Ls s FYMBsEOLEJdOL 0O
bomdol 993060905L. gl 30 19306035 FBI30MMBGOL JHOBBMMTS(300L 3™ (39eGd. OO
496500905 993939 990000l OHMEL g HObRMMTS300L ogM(39egdsLy S sM30Lgdsdo, 1939
0650l g00Ls S LHObRMEMTSE0M MEMR60DIE0GdOL MMl CYHBOBBMODs300l dog3M 39w qdols
f0bss0dgy dMdmensdo. 9330930900 doobbg3zgh, ®md  3mbLEMMIE0Io  FMMbosgrobBnls
090560900  sbowo  doymdss, MmIgoi bbgs  99mEsbgdmsb  gemo, dobbs  olsbogls
5700EGMMH00L BIOMMEMBOL 25DMHEIL, 3sM0Bs300L JgI30609d5Ld s dMgw9bgdol »RM®
D@ bgzsl. 93¢™Mgods 2020 Herol sbsfyolbdo aodmzombgl Lbgoslbgs d399bols 16
JObsolE0, Goms Tgglfagansm domo 50dds "3MBLEHMY30E0" BEBHMGHI0900L godmyggbgdols
d9Lobgd IHBObRMMA5300L 4930 (39Ol SVIMBORHBIMIIS®. 33¢930L T99agdds 5B396s, ™A
3MbLEGHMMJ30Mo F9ObsoliEozs 990degds ogml 39013900 doymads )BobgMmOTs300l
393039 gdols s dobo F9gaq00L  5dmbsgbzmgws. 3mbLEGHOMIE30mwo FObswoliBogzs
59306090l ©gHBobgMmOTo300l  4o3MEIEgdL @S "3MUE-LoTsMNWILMB"  ©s353d06MdM
36Mdgdgdl, sbg3g bgwl MHgmdL Fm@boswrobBogolbs s Lsobrm®dsgom dgool dodstro
Bmdol 50ygbsl. 330930l 533MEMGO0 S 330093530 BMbsfowng HMMmBowoliEgdo 0sbbAYd0sb,
™A 3mbLEGHOMI30E0 FYOBsOLE0Is SMOL sboo JoaMds, HMIgeo JoHbo obsbsgl ogmls
MROM  Yym3eoldmd39wo s 300350 xgMHM3560, BmOz35DMIPIL  9MOGHMOMOL 3OHMdEYol
3905FM0L gBgdL, godmbogzsml s slig3g 9830MYAL YHBOERMEMTs300l 25360 EI9dOL LogMmbal
(van Antwerpen, Turnbull, & Searston, 2022).

g290bsolB030l, 303603530085 s HoMmTMgdol 3MMxgLogdoL Lsgwrgdsdo L3gEoswoBYdMEo
dsbdgo0l MBsagbo 0bLbBHOGMGHOL (ISCPA) 3902300009 290md39969d9e gOHmM-9Mm dermy-
3bAHTo  LodsM0s 3MBLEBHMWJ30ME  FMOBswobBHOZLs s ol OHMWDBY. FMObsEolEHO30L
19643055 0683MmMHT>300L 3300935 O 3M3MYWHMODE0S 0lY, D Folsagdo s bgedobsfizmdo
3obglb B3 dgodwgds  FgBHo  9@sd0sbolm3z0l, oyml mdogd@Mmo s  F0v9396MHdMYdIO
93w 96900L 808600,

36™d0oE0 gM6Y0 FMMHbIEOLEHOL, ¢39O E WMmbMmgliol mbsBEOIdOL Jobgz00, ,,FM0EMdsd0
3oedol Bo®Fmdol“ byHzomom, H9MbscrolEgdo bszdomo bJoMms Bs0E03egd0sh bmendy
306/ 53090D9g - GHgOMOOLEHMIWO 153sLLIYGOOL, MTOoL, LEGHOJoGmO ¥gEMMNDIOOLS S
dbaogbos  Jglisbgd, Mol asdmE, DBmyxg® Y439obHg 9609369 ™356L  md3z9996 bgerosb.
39005093930 9d3900L F9ObsoliBols, Mmdgwbsg 939 MHmgdab gog3wgbols MbscroliBozsl
56 3b6LEGHOWJ30M GMMBIOLE035L, DMLEBHI® 0doLMZ0L SMLYIMBL, MMT BsgMOML, I5YOBM
239633900 B 5bLO, boBo Fomligels 0dsl, GMI Fods BobggzMo Loglgs!

69owmdol  dgboedzol, b 3093 LEOWMEYmBowo  BsdyseH@mlL  JmedgFowgdols  dgddbols
930090 Md900L96 A56Lb353900m, 459FY39E09dgO0L d0gdOL MbIEOLEH03S BB OLsbIgL
9b396mb, GMI LYOomo 96 5MHOL dW0sbs® ,,8530° s MHMI sMOLYdIMBOL 0bo309EH0Z39d0 o
94090090990, MH™Igdoi 0dbobmEMgdgb B39bL yMMo®gdsl. Guardian-o, GmIgerdsg 2016 gl

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023




3900300535H5 MMdGM03d - ,,65b93M5 LOgLg“, J39L5M9MMOM: , 350193930 9d9gd0, 0bM3(309d0,
3oLHgd0°, LodMMBL 2osFY3930E9d9g00L 3530989 FIMbIOLEBH03OBY s Tl JoBLEDBWIMOZL
OMamO3 bl 939m9LMdOL396: ,6396 F9az30dw0s 93335 M LHTYsMIM. gi SGOL SO ,35MQ0
5003900L“  FMMboEolB03s, 90339  ,3mBLEMWI30Mwo  FMObowobBogs,  MMIgEog
13m370MYOME0s odHY3930wgdg00lL Jogdslsy s LEBMYPSEMGOIOL 3000b390Bg 3sLbgdol
9md0g05D9. 0319939, boBoLLlAg0s 0L BodE03, OMT 5333500 JoyMTs IMA0GdVI 0bFMOTs305L

56 [o®mdMoagbl MMamOE MEYO 3B303JONWIOL, 9090 OMYMEOF  SEEHIMbIEGHO
bgw39dL“ (ISCPA, n.d.).

39005093930 gd900L  35d09d9wo  MboolE03d  (30EMdL, ghmo  FBOOZ,  A990303ML
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Constructive journalism as an alternative to sensationalism - specifics and tasks

Abstract
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A well-made news story, as we know, must meet five criteria: urgency, importance, identification,
sensation and conflict. However, it is obvious that the audience for "good news" prepared by these
criteria is decreasing day by day. Why? The answer is simple - the journalist loses confidence. That is
why the mentioned criteria have often become the subject of wide discussion. This reality gave impetus
to the formation of a new vision, according to which a well-made news story should not lose viewers,
but should strengthen trust between the media and citizens. Only such a model of journalism can

strengthen the democratic dialogue and promote the unity of the society.

Solution journalism can be considered a contextual function of journalism, a more fundamental type
of journalism, which is also referred to as "interpretive reporting, in-depth reporting, feature
journalism, explanatory reporting, and analytical reporting" (Fink, 2014). Decision journalism can also
be placed in a similar but more specific category called constructive journalism, which “involves
applying positive psychology techniques to news work to create more productive, engaging stories that
are true to the core functions of journalism” (Mclntyre, 2017). McIntyre describes constructive
journalism as a “continuum” rather than a dichotomy. Shifts emphasis from "straightforward" reporting

styles (peace vs. conflict, oppressor vs. oppressed) to comprehensive investigative reporting.

"Constructive journalism is a response to the increasing tabloidization, sensationalism and negative bias
of modern media news" (Jorgensen K. L., Risbrough I., 2021). The negativity bias reinforces the natural
human tendency to assign more value to a negative story than to a positive one. In addition, it is known
that a negative story has a greater impact on a person and remains in the mind for a long time. Social

psychology studies this phenomenon.

As a result, modern journalists who have to develop against "fake news" and the so-called In the post-
reality era, the world is increasingly criticized for negative news coverage. The solution is constructive
journalism, which will allow the modern media to regain the trust of the public, as it will offer it a way

to find a solution to the problem

Key words: constructive journalism, solution journalism, positive psychology.
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Abstract

At present, our country continues intensive research to find and introduce into practice new natural
medicinal preparations made from ecologically pure endemic plants of Georgia. An example of such an
agent in the Iveria-Pharma company is a Georgian medication - LAZOLEX (extract of the pericarpium
of an unripe walnut), which has passed the necessary preclinical tests and now is used as an antiherpetic
agent. We found positive immunotropic effects of Lazolex on healthy volunteers. Therefore, we
considered it necessary to study the antiviral effects of the drug and its immunomodulatory properties

in a clinical setting, specifically its effect on chronic herpetic stomatitis.

First of all, it was shown that the immune system status of the patients was in an apparent correlation
with the severity of the course of herpes stomatitis, i.e. the most severe immunosuppression was
recorded in patients with severe stomatitis. It should be noted that this medication not only doubles
the efficiency of the results of antiviral treatment but also serves as an immune restoration agent in

patients with herpetic stomatitis.

As aresult of a parallel study of Zovirax and Lazolex, a high clinical activity of both drugs was recorded.
However, the presence of pronounced immunocorrective properties of Lazolex manifested itself in an
improvement of the quality of patient treatment: active tissue regeneration and a significant decrease
in the timing of exacerbation of local herpetic lesions, an increase in the duration of remission.
Conducted clinical, laboratory, and immunological studies allow us to recommend Lazolex for active

use in dental practice for viral diseases.
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Introduction: Diseases of the mucous membrane of the oral cavity are most often of viral origin. 38%
of them appear to be herpes stomatitis [Abashidze N. 2005; Mackenizie-Dyck et al., 2015]. Despite the
great variety of drugs available nowadays, the recurrence rate of herpes stomatitis is increasing. It is
established that exacerbation of chronic recurrent herpetic stomatitis is associated with undesirable
changes in the immune status, which is why it is often advisable to include immunomodulating
medications in the treatment plan [Jouanguy E. et al., 2020; Carter, S.B. et al., 2016]. However, on the
one hand, the existence of resistant forms of the disease to various antiviral drugs should be taken into
account, because of the anatomical and physiological features of the oral mucosa and, on the other
hand, the pathogenetic mechanism of the spread of the disease. All of the above puts on the agenda the
need to develop more effective approaches for the treatment of herpes stomatitis [Boeckh M. et al.,
2017; V.A. Isakov e. al.,2015].

Based on the extensive experience in the production of medicinal products made from different
components of walnut in the medicine of several countries, the pharmaceutical company "Iveria
Pharma" developed the medication - LAZOLEX GEL containing the extract of the pericarpium of
unripe fruits of walnut. Biologically active substances of plant origin contained in the extract are
characterized by a wide range of antimicrobial activities. This is confirmed by the results of
experimental studies (in-vitro studies based on standard tests on strains of bacteria and fungi) against
the main pathogens. They are as follows: Staphylococcus Epidermidis, Staphylococcus aureus,
Streptococcus Pyogenes, Pseudomonas Aeruginosa, Salmonella typhimurium, Propionibacterium
acnes, Aspergillus niger, Malassezia furfur, Candida Ablicans, Trichophyton Rubrum. The antiviral
activity of the drug has been identified in the culture of herpes simplex virus type I (HSV-1), and also,

in-viva studies on herpes infection models in mice [N. Alavidze et al.,2013; www.iveriaparhma.com].

Based on the above, we aimed to find out if the medication would be effective in the treatment of

lesions of the oral mucosa, particularly during herpetic stomatitis, and study it in dental settings.

Materials and methods

To achieve the set goals, we examined and treated 54 patients aged 19 to 55 with Chronic Recurrent
Herpetic Stomatitis. We divided the examined patients with CRHS into 2 groups. We enrolled 27 (50%)
patients in each group. We treated the patients of both groups with the same treatment plan, with the
difference that we used a 5% gel of Lazolex in the topical treatment plan of the patients of the main

group, and a 5% cream of Zovirax in the control group.

For patients with mild and moderate forms of CRHS, we provided only topical treatment, and for

etiotropic therapy, we prescribed a topical application of Lazolex 5% protective gel 3-4 times a day to
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the members of the main group. In the control group, we used Zovirax 3% cream topically 3-4 times a
day. And, in the treatment plan of the patients who had a severe form of CMHS, an infectious disease
doctor prescribed Zovirax tablets according to the following treatment plan: Zovirax - 200 mg 5 times

a day for 5 days.

We investigated the immune status of the patients suffering from CRHS before and after the treatment.
The state of immune homeostasis of the patients was evaluated dynamically: at the first visit to the
clinic and on the 10th to 13th day of treatment. In patients with CRHS, we investigated: the
phagocytotic activity of neutrophils, the ability of leukocytes to induce alpha- and gamma-interferon,

immunoregulation index, level of lysozyme, and secretory IgA in saliva.

The statistical processing of the research results revealed significant changes in the immune status,
which mainly suggests the inhibition of its function and that it depends to a significant extent on the
degree of severity of the pathological processes of the disease. Special immunosuppression was revealed
in patients who suffered from a severe form of chronic herpes stomatitis. The changes in immunity
indicators that are compared to healthy controls are presented in the table (see Table N1).

Statistical analysis

Statistical analysis of the experimental data was conducted using Student’s t-test [McDonald JH. 2014].

A significance level of p < 0.05 was considered statistically significant.

Results

Findings of the patients suffering from CRHS before conducting treatment suggested that the inclusion
of immunomodulatory agents in the complex treatment plan was necessary. In this particular case, by
using a 5% Lazolex gel, we achieved a positive therapeutic effect in all the cases of 54 patients suffering
from CRHS. The average course of the treatment included 6-8 days. On the 10th-13th day after starting
the treatment with Zovirax (control group-27 patients) and Lazolex (main group-27 patients), we

performed blood and saliva tests to find out immunological indicators of the patients once more.

We defined the clinical effectiveness of the used medications by the following criteria: significant
improvement - I [reduction of relapse duration and 2-fold increase of remission duration]; moderate
improvement - II [increased interval of remission by 1-1.5 times]; No effect - III [patient required

inpatient treatment]. In the first two criteria, the treatment results were considered successful.

27 patients were treated with Lazolex, of which we achieved significant improvement in 19 cases
(70.3%; mild and moderate form), in 6 patients we obtained improvement (22.2%; mild and moderate
form), and in 2 patients (7.5%; severe form) i.e. no satisfactory effect was achieved. The other 27
patients were treated with Zovirax. We achieved significant improvement in 12 cases (44,4%; mild and
moderate form), in 11 patients we obtained moderate improvement (40,7%, mild and moderate form),

and in 4 patients (14,8%, severe form) i.e. no satisfactory effect was achieved. (see picture N1, N2).
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Our observation revealed that local therapy with the drug Lazolex 5% gel helps to relieve subjective

complaints and accelerate reparative-regenerative processes of the skin and mucous membrane.

In particular: in the control group, the mild form of the disease lasted 7.3 days, the moderate severity
form lasted 8.6 days, and the severe form - 11.4 days. In the main group, the duration of the mild form
of the disease was 5.1 days, the moderate severity form lasted 6.2 days, and the severe form was 8.1
days. The study revealed that the duration of the treatment in the main group was an average of 6.5

days, and in the control group - 9.1 (see Table N2).

We processed the immunological data obtained after the treatment according to the severity of the
course of the disease and the clinical effect (see Table N3). Changes in immunological indicators as a
result of treatment appeared to be directly correlated with the severity of the disease. In mild and
moderate cases, Lazolex significantly improved the immunological parameters of the patients, zovirax,

on the other hand, corrected immunological indicators only in the case of a mild form.

Discussion

Topical anti-inflammatory and keratoplastic agents have an important place in the scheme of treatment
of recurrent stomatitis. The number of such drugs is very large, but most of them cannot provide fast,
painless, and effective epithelization of the mucous membrane of the oral cavity, vermillion, and the
surrounding area. Topical treatment greatly aids in the repair of damaged tissues, however, it is often
ineffective in prolonging the period between relapses.

Based on all of the above, it is relevant to create a new natural, plant-based topical anti-inflammatory,
keratoplastic, and antiviral medications and to study its effectiveness in chronic recurrent stomatitis.
Intensive research is being continued in our country, using ancient medicinal recipes and the latest
approaches of biotechnology, to search for ecologically pure endemic plants, to prepare new natural
medicinal preparations, and to implement them in medical practice. Based on such studies, an extract
of the pericarpium of an unripe walnut — LAZOLEX, which has passed all the necessary pre-clinical
studies, was created in Georgia. Its antiviral (anti-herpes virus), anti-inflammatory, and keratoplastic
effects have been approved. [N. Alavidze et al.,2013; www.iveriaparhma.com].

Determination of the state of various indicators of immunity during chronic recurrent herpes stomatitis
is of great practical importance, as it allows a prognosis of the course and outcome of the infection. It
is known that timely and pathogenetically justified therapy can achieve almost complete recovery in
case of impairment of the homeostatic mechanism. In the case of irrational treatment of patients, the
undesirable changes in the immune system indicators may last for a long time, which increases the
probability of a slow recovery from the disease and the possibility of other complications arising from

the activation of other pathogenic factors.

Conclusion
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Comparative clinical analysis showed us that Lazolex 5% gel is characterized by well-expressed
antiviral action. We achieved significant improvement in 19 patients (70.37%), moderate improvement
in 6 patients (22.22%), and slightly expressed effect in 2 patients (7.41%); while, after using Zovirax
3% ointment: significant improvement was observed in 12 patients(44.4%), moderate improvement -
in 11 (40.7%), slight effect - in 4 patients (14.8%).

As a result of immunological studies, it was revealed that the changes in immunological parameters as
a result of Lazolex treatment of the patients with chronic recurrent herpes stomatitis are directly

correlated with the severity of the disease.

After administering Lazolex in patients with a mild form of CRHS, all immunological parameters -
(Lyz, sIgA, Pi, T-RES/T-Sen) - returned to normal and statistically did not differ significantly from the
same data of healthy controls, except for the ability of leukocytes to synthesize interferons, while
administering Zovirax did not affect the immunological parameters at all. After treatment with Lazolex
in the moderate form of CRHS, the level of lysozyme and sIgA in saliva, as well as the index of
immunoregulation, were normalized, while treatment with Zovirax did not affect the immunological

indicators at all.

Recognition

Georgian medication, Lazolex 5% gel, does not cause local and general toxic effects, does not irritate the
mucous membrane, and does not have mutagenic, embryotoxic, or allergic effects. It can be successfully
used in the complex treatment of chronic recurrent herpetic and aphthous stomatitis in the form of
topical applications as an anti-inflammatory, antiviral, and reparative regeneration stimulating agent

[www.iveriapharma.com/index.php/products/lazolex].

The native drug Lazolex was used by us for the first time in the treatment of chronic recurrent
stomatitis. We are the first to confirm the clinical effectiveness of this medication [Gogotishvili M. et
al. 2014]. The drug was found to have an antiviral as well as immunomodulating effect. However, its
antiviral effect appears to be weaker than that of Zovirax, and its immunomodulatory effect is stronger
than that of Zovirax. The immunomodulating effect of Lazolex is especially evident in mild and

moderate forms of the disease.

Probably the antiviral effect of the preparation is the result of its effective immunoregulatory activity,

although further research is needed to confirm this.

Thus, due to its antiviral and immunomodulating properties, the drug Lazolex can be successfully used
not only for chronic recurrent herpetic stomatitis but also for other viral and chronic inflammatory

diseases of the oral cavity.

Table N1. Immunological indicators of patients with chronic recurrent herpetic stomatitis
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Herpetic stomatitis severity rate Healthy
Indicators (A —mild B-—moderate C — severe) (n=30)
total (n=54) A (n=21) B (n=22) C (n=11)
alFN@Wml) | *25.03+3.75 *27.85+4.27 | *25.96+4.22 | *21.3+3.47 41.33+4.14
gIFNU/my) | *12.33+4.5 *17.23+5.24 | *12.23+2.68 | *#'8.23+2.68 28.09+4.25
T-RES/T-
Sen *1.69+3.37 *2.13+3.28 *1.56+3.1 *1.44+2.8 2.28+4.5
Pi *3.9+0.41 *4.52+1.01 *3.8+1.23 *3.06+1.19 5.33+2.94
sIgA(gen) *0.26+0.13 *0.39+0.024 | *0.36+0.39 *#0.21+0.055 0.76+0.054
Lyz(%) *33.7+4,20 *38.6+2.44 *34.8+2.05 *#26.89+11.8 41.11+4.28

A sign (%) indicates a significant difference compared to practically healthy volunteers).
A sign (#) indicates a significant difference compared to the data of patients with a mild form).

A sign (1) indicates a significant difference compared to the data of patients with an average form).

Table N2. The duration of the treatment in patients with CRHS according to the severity of the disease

CRHS Duration of relapse (days)
Severity Rate [ opro] group Main group
Mild 7,3 5,1
Moderate 8,6 6,2
Severe 11,4 8,1
Median 9.1 6,5

Table N3. Immunological parameters in patients suffering from chronic recurrent herpetic stomatitis

according to the severity of the disease and the results of the treatment

(10 -13 days after treatment)
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Severit
Befor
y A. Mild B. Moderate C. Severe e Health
of the
. treat- y
disease
- - - ment
Treatment with Zovirax cream (daily, for 10 days)
[III I
[ [11] [ [11] [111] [11] [111]
Result ] Loy b | ] Total | n=27 n=30
n=6 n=6 0 0 n=9 n=2 0 0 n=4
28.11 *31.05 2622 | 15.67 1278 | 12.78
alFN 34.0+ *20.9+ *25.03+ 41.33+
Uml) | 273 * - * - * * 368 | | * * 3.75 414
(U/m : 4.45 3.59 3.07 | 430 ) 446 | 446 : )
2156 | 17.22 *19.39 15.11 | 12.78
gIFN *13.9+ 9.67+ | 9.67+ | *12.33+ 28.09+
+ + - + - + + - -
- - * - = 492 370 | 3.70 45 425
(Uml) | 550 | 578 464 539 | 4.46
T_
RES/T 206+ | 2.09+ 2.07+ 1.67+ | 156+ | 1.61+ 139+ | 139+ | *1.69+ 2.28+
101 | 095 0.98 070 | 068 | 0.69 085 | 0.85 3.37 45
Sen
pi 478+ | 4524+ 4.65+ 422+ | 400+ | *411+ 3.28+ | 3.28+ *3.94 5.33+
! 222 | 101 1.61 185 | 229 | 207 167 | 167 0.41 2.94
oA 0.73+ 0.73+ 0.31+ 0.31+ 0.10+ | 0.10+ | *0.26+ 0.76+
'8 0.025 0.025 0.02 0.020 0020 | 0020 | 013 0.054
39.67 | 37.33 35.44 | 35.89 | 35.66 29.11 | 29.11
38.5+ *33.7+ 41.11+
Lyz + + - - + + + - - * +
3.52 4,20 428
400 | 3.04 222 | 257 | 239 530 | 5.30
Treatment with Lazolex gel (daily, for 10 days)
[11I I
A[I] [11] (1] [11] [111] [11] [111]
Result ] Logen b | ] b | n=27 n=30
n=10 0 0 n=9 n=2 0 0 n=4 n=2
36.67 28.44 1856 18.56
alFN 36.67+ | 30.02:6.4 293+ *25.034+ 41.33+
1 * - T | 259 3 * - sea | |t | 1BF] ¢ 3.75 414
(Uml) | 559 : 482 . 4.03 403 ' '
1856
gIFN 23.0+ 23.0+ | 19.67+4.0 *19.1+ 989: | | 104r | 11233 28.09+
- - + - - .
(U/ml) | 291 2.91 0 403 401 425 4.47 45 425
T-RES/ | 2.44+ 2.44+ 1.87+ 1.82+ 1.84+ 1205 || LI5e | (169 228+
T- Sen 1.42 1.42 0.50 0.59 0.54 0.61 ’ 0.65 3.37 45
P 5.11+ 5114 4564+ 433+ 4444 422 |, | 39% *3.9+ 5.33+
! 2.75 2.75 2.24 2.34 2.29 1.85 ’ 1.79 0.41 2.94
oA 0.77+ *0.77+ 0.75+ 032+ 0.53+ 076+ | | 043t | “0.26: 0.76+
'8 0.028 0.028 0.025 0.021 0.23 0.065 ' 0.042 0.13 0.054
43.22 *43.22 36.67 28.56 25.78
39.22+ 37.9+ *33.74+ 4111+
Lyz + - - + + - - * 23.0 *
4.85 3.72 4,20 428
6.85 6.85 2,59 450 5.20

In the graph of the treatment results, the treatment evaluation criteria are given in Roman numerals (I,
17, 11
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(*- P<0.05) indicates the reliability of the difference in comparison with the control group
dataPicture N1. Female , 30 yrs. Labial bezpes before treatment (mild form).

Georgian Scientists/dos®mggwo dgsbogmgdo ¢.5 N 4, 2023




References:

N. Abashidze — “Microbiological and immunomorphological aspects of differential diagnosis and
treatment of the diseases of the oral mucosa” - Dissertation, 2005

M. Gogotishvili, N. Abashidze, M. Iverieli, Kh. Gogishvili, N. Gogebashvili - ” Use of Lazolex in the
complex treatment of chronic recurrent herpetic stomatitis” - Collection of Scientific Works of
TSMU, 2014; XLVIII: 51-55

M. Gogotishvili, N. Abashidze, M. Iverieli, Kh. Gogishvili, N. Gogebashvili - "Use of Lazolex in the
complex treatment of chronic recurrent herpetic stomatitis” TSMU Collection of Scientific Works,
2015; XLIX: 32-35

Nino Korsantia, Nato Korsantia, B. Korsantia - “Prospects for the use of Plaferon-containing adhesive
plates in inflammatory diseases of the oral cavity” experim. Clinic. Journal of Medicine., 2020: #4, 88-
92

N. Alavidze, M. Gogotishvili - et al. “Study of the Antiherpetic Properties of Lazolex in Various
Experimental Models” J. Expert. Clinical Medicine 2013; 5: 48-53

V.A. Isakov, D.V. Isakov — “Immunomodulators in the Treatment and Prevention of Herpesvirus
Infections” Clinical Honey. 2015; 4: 46-51

Nino Korsantia, A. Katsitadze, Nato Korsantia, B. Korsantia — “Clinical and Immunotropic Effectiveness
of Licopid During Oral Herpes” J. Experiment. Clinical Medicine 2017; 5: 81-84

D.K. Novikov — “Handbook of clinical immunology and allergology” Minsk, "Belarus", 1987; 223s.
V.D. Solovyov, T.A. Bektimirov — “Interferons in the Theory and Practice of Medicine” M., "Medicine",
1981, 400 p.

www.liveriapharma.com/index.php/products/lazolex

S.A. Al-Maweri, B. Kalakonda, N.A. AlAizari — “Efficacy of low-level laser therapy in the management
of recurrent herpes labialis: a systematic review” Lasers in Medical Science 2018; 33(7); 1423-1430.

J. Amir - et al. “Treatment of herpes simplex gingivostomatitis with aciclovir in children: a randomized
double-blind placebo-controlled study” BMJ1997; 314(7097): 1800-1803.

M. Boeckh, L. Corey — “Adoptive immunotherapy of viral infections: should infectious disease embrace
cellular immunotherapy?” J. Infect. Dis. 2017; 216 (8): 926-928.

J. Cummins - et al. “Oral therapy with human interferon” Arch. Imm. Ther. Exp., 1993; 41, 193-197.
S.B. Carter, E.J. Cohen — “Development of herpes simplex virus infectious epithelial keratitis during
oral acyclovir therapy and response to topical antivirals” - Cornea, 2016, 85-120.

R. Du, L. Wang - et al. “A novel glycoprotein D-specific monoclonal antibody neutralizes herpes
simplex virus” Antiviral. Res., 2017; 147: 131-141.

J. Epstein - et al. “Complex management of resistant oral herpes simplex virus infection following
hematopoietic stem cell transplantation: potential role of topical cidofovir” // Support Care Cance, 2016;
24(8): 3603-3606.

[Guideline] Centers for Disease Control and Prevention 2015 — “Sexually Transmitted Diseases
Treatment Guidelines” https://www.cdc.gov/std/tg2015/default.htm. 2017; January 25, Accessed:
December 5, 2017.

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 45


http://www.iveriapharma.com/index.php/products/lazolex
https://www.cdc.gov/std/tg2015/default.htm.%202017

M.K. Kamalova—" Use of laser therapy in the treatment of chronic recurrent herpetic stomatitis for
children” Eur. Sci. Rev. 2018; 7-8; 120-121.

McDonald J.H. Handbook of Biological Statistics, 3 ed. Baltimore, Sparkly House Publishing. 2014.
C. Laggis, D. Wada, A. Shah, ]. Zussman — “Eosinophils are surprisingly common in biopsy specimens
of cutaneous herpes simplex virus and varicella zoster virus infections: Results of a comprehensive
histopathologic and clinical appraisal” /. Cutan. Pathol., 2020; 47(1): 6-11.

I. Ptaszynska-Sarosiek, J. Dunaj, A. Zajkowska — “Post-mortem detection of six human herpesviruses
(HSV-1, HSV-2, VZV, EBV, CMV, HHV-6) in trigeminal and facial nerve ganglia by PCR” Peer. J.
2019; 6: e6095.

S. Mackenzie-Dyck, L. Latimer, E. Atanley, J. Kovacs-Nolan, S. Attah-Poku, LA. Babiuk, van Drunen
Littel- S. van den Hurk — “Immunogenicity of a bovine herpesvirus 1 glycoprotein D DNA vaccine
complexed with bovine neutrophil beta-defensin 3” -Clin Vaccine Immunol. 2015, 79-90.

J. Peer — “Herpesviruses (HSV-1, HSV-2, VZV, EBV, CMV, HHV-6) in trigeminal and facial nerve
ganglia” by PCR. 2019; 6: e6095.

A. Subramaniam, W. Britt — “Herpesviridae Infection: Prevention, Screening, and Management” Clin.
Obstet. Gynecol. 2018; 61(1): 157-176.

E. Jouanguy, V. Béziat, TH. Mogensen, JL. Casanova, SG. Tangye, SY. Zhang — “Human inborn errors
of immunity to herpes viruses” - Curr Opin Immunol. 2020, 104-190.

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 46



JOH™mbo3mmo 8mMgEoogg 39MH3gLweo bGmAs@odol 3madegduwm® d3wMbsgomdsdo
36193565 E3BMemgdliolss s Bmzomagdlol godmygbgdols 9i39dGwMmdol 3ewobozm-

009bmemao0®o dglfsgars

3561053 3MMG0330¢0!, ID0s d3gM539?, BOHOEME X sBM0Ig?, Bobm gmagdsdz0eo?, 10606
3MOH3050g°
L5LoLEAIBE 3OMBILMGO. Bl)-b LEGHMIsGMW ™Yool Y356 EHAgbGH0. ORCID ID: 0009-0003-5232-0516;
2360HmRqLMM0. dvY-U bLGAMISEHMEMAO00L Y350 E>dg6E0, ORCID ID:0009-00091516-1548 2s0L39bE)
36MHMBLOOO dLY-U LEMDsBHMEMYool I35 ESF9bE0. ORCID ID:0000-00033680-1566; “sbobGgbd
360x395MmM0. MLLLY-0l 3oMmMEMBEOLS S 3060l POML WMOFMZ560l 59350JOMS I35MFTIBGO.
ORCID ID: 0009-0002-3323-3903; >5L0U&96@ 360H:mx3gbmc0, d519-b BEGMASEGHMW Mool 35O ETgbGHO

BLGHMsIEBHO

OLEOIMd0m B39l J3994sbsdo - LodoGmzgwmdo gMdgwrgds 0bEGHgblomMo 33w93900
9300 Ma0Ms© bRms 96IdmEmo 9;396569900LYsb ITDIIIMWO SBsEO BoBMSEMMO
15939MbsEM 360935053 Jd0L  8Mmdogdol. 335605 ,039M00-BMTST0” 033009396 LodsdMEm™
3693505¢) ,oBMgJu* (g 35300l 396MH035M3030L gJuBHMOJAL), MGG ©9339 900
3006035090 sdMmOmIGHMOmOMO 330093900 S d0gfim®s 3e00boobEBHIAL, OmamGE SBGHO
39639Lo LsdoEgds.

X9600009  dmbooliggdbg BodoMgdeds 330939005 963965 sBmwgdlol ©sgdomo
0096mGHOM3MNo  989dGHo. sdoG™I, B396 30 gdWs© BI3MZswgm, MM  Fgy39LfHogers
3619356530 56030600 s oo 08MBMIMPE0MYds©O dmddggdol 9B9JGO 3wobozol
306139030, 30630M9EMo© JOMbozMwo dmM300039 39639Lvewo bGHMIoG0GHIOOL OHMU.

3993w0bs, MMI 35309630L 086 LobiEgds ©s353006M9dw0s 39MH3gLwo 3Mmiglol
800@0bsMgmdol  Loddodgbmsb, by - WRG®  dwogmo  0dMbmlivdcglos  3w0bwgds
3°00MEqdo  (8dodg) RMOTOL  353096GH0MB. 3693560 BHTs  290M3w0bs Folo MEBs0
9mgddggdol  9x39dGHWOMds 3530969000, OMmamOE  9BbGH0306MHMLMImo  ™M30L9d9d0m,  S1Y39
0996 GHOM3MEMd0m. BM30605JloLs O WIBMgJLOL 35MOWIOHO 330939008 F9IAS©
©58304LOMES MO39 36935M5EHOL FoPoWo 5JBH03Mds. MMIEs, J98MBBbEs, MHMI WsBMEgdlob
50bodbmmo  m30L90900 MBOM FgBoE  9MIRMIJLIOL  353096GH0L  F3MGBIWMdOL  boGolbl:
SRA0WMIM035©0 JuMm30OolL  5dBHoMMO MgYgbgMO(309, W535©JOOL  AS)353900L  3gMHOMPOL
3993060905 5 G7AoLOOL obsbamdwog9ds.

Bo3o69dme0 30603996 -050MM5GHMOOME0 33¢939d0U Loggmdzgenby
6933960009005 36093565E0L 9GO0 359mYygbgds LEHMISGHMEMAOO 3MdEH035d0.

153396dm LBo@yzgdo: 39M39Le0 LEMIsE0EGHO, WsBMmegdLo.

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 47



Vol. 5 No 4 2023

Georgian Scientists
o |
A0ENEI0

00
00

o Jomom3z9eo 3936096900 .y

Vol. 5 Issue 4, 2023
https://doi.org/10.52340/2023.05.04.05

Planning and Automation of Information Security Awareness Training

Samkharadze Roman!, Kiknadze Mzia!, Sakhvadze Giorgi?, Gachechiladze Lia?, Acharadze Guram?

'Business and Technology University, Georgia, Tbilisi

2Department of Software Engineering, Georgian Technical University

Abstract

As is known, the goal of information security is to protect the confidentiality, integrity, and availability
of information. Information security consists of three directions: confidentiality, integrity, and
availability. Proper operation of these three directions ensures high information security in
organizations.

In the article, an information security awareness training scheme for corporate networks is developed.
Issues of its planning and automation are presented. A mechanism for conducting awareness training
has been developed, which increases the general level of information security, which directly affects
the process of safe data transfer. The necessity and importance of awareness raising training is justified
and the ways of its implementation are suggested. Means of identifying types of attacks and ways to

deal with them have been developed through awareness raising.
Keywords: information security, awareness training

The dependence of the successful activity of the organization on the corporate information security
system is increasing every day. All this is caused by the increase in the volume of vital data processed
in the corporate information system. Information systems are becoming more complex and the level of
vulnerabilities found in them is also increasing. There is more than one way to detect vulnerabilities.
They provide information on what kind of vulnerabilities exist on the systems and devices in the
corporate network and how to fix them. This, on the one hand, helps the corporate network to have a
high level of protection and, on the other hand, to improve and perfect its systems as much as possible
through updates.

Security awareness and training activities involving the information security team should begin as soon
as possible after personnel join the corporate network. Awareness-raising activities should then be
continued at regular intervals to maintain a reasonable level of awareness.

Awareness can be raised in several ways [1]:
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a. Provide the desired information to the employees by e-mail;

b. Make a presentation and make the employee more involved directly in the process;

c. Continuously provide information on global cyber-attacks in which human factors have been used;
d. Let the staff know about threats coming from social networks;

e. Continuously conduct tests to determine their readiness for the current challenges. The best practice
is to use all these components regularly.

Human psychology must be taken into account in the process of raising awareness. When we try to
provide information to a person, it is necessary to protect the golden mean so that there is no negative
effect. If we provide a person with a lot of information at once, then the process of his perception,
understanding, and learning will not be as efficient as when it is provided gradually. If organizations
use such a platform that allows them to analyze the information about the effectiveness of the
conducted tests and introduced news, then it will be much more fruitful to raise the awareness of the
staff. In this process, some important points are highlighted, how and in what form we provide
information to employees.

It is also important to prioritize this information as to which components are most important to raising
awareness and which are less important. After determining the priorities, each component should be
described in the program with a percentage that replaces the corresponding priority. After that, a test
plan should be drawn up. Since most of the potential email attacks come from phishing, take advantage
of this opportunity to send phishing emails to your employees. This will reveal how effective the use
of existing training methods was for employees.

This process should be repeated several times during the year, and the results should be summarized
and analyzed at the end of the year. It should be determined how much the threat decreased from the
first test letter to the last test letter. Based on the current results, the next year should be planned, and
this year, the number of priorities and important information should be adjusted to achieve higher
efficiency compared to the previous year.

The best practice to combat insider threats is awareness. Raising awareness is possible through training,
but a one-time training will not give us the best results. For this, it is necessary to plan the training and
analyze all the components that are related to the training. The most important issue after conducting
an awareness-raising course is the analysis of the results. Analysis helps organizations determine future
actions. For example, if an introductory presentation was held as part of the awareness-raising course,
it should be described in the corresponding program and assigned a corresponding priority, or the
program should be able to do all this automatically. All actions taken should also be prioritized.

In general, the awareness-raising course includes three main directions:

a. Providing materials and introducing news to employees.

b. Conduct presentations and communicate directly with employees discussing cybersecurity news,
challenges, and importance.

c. After the delivery of the material and the presentation, check the material's assimilation and
knowledge. Knowledge testing is mainly done by sending phishing letters to e-mail, within the

framework of which employees are checked to what extent they will go to the existing "infected" link.
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The course is divided into two parts: in the first case, during the recruitment period, the employee is
introduced to information, taught, and tested. In the second case, the above-mentioned actions of the
employee are already being analyzed. The frequency of training, testing, and delivery of materials
during the year is determined by the program. Based on the entered data, the program automatically
calculates the desired schedule and frequency for each employee [2].

The analytics module involves showing the advantages of three main directions. In our case, the initial
data is provided to the program:

a. Getting to know the materials - priority 25%;

b. Conducting a presentation - priority 30%.

c. Exam - priority 45 %.

The employee who will pass this course must have a final result of at least 80%. For the awareness-
raising course to be fruitful, it is necessary to introduce control mechanisms. This implies the
involvement of the department manager in familiarization with the material, which confirms that the
employees under his authority have received the existing materials and are familiar with them. During
the presentation, a security engineer enters as a controller, whose duty it is to record the employees,
to whom the presentation was made when, and what level of attendance it was. This can be viewed
through the program, where the activity of employees is automatically noted. As with the presentation,
during the exam, the security officer is the controller, whose duty it is to deliver phishing emails to all
employees.

Data are generally measured every six months or at the end of the year by the program. After six
months, the materials used during the three main directions can be changed. These will be introductory
materials, presentation materials, and an email form to be sent during the exam. At the end of the year,
it is necessary to summarize the events that happened during the year. The ability of employees to use
the materials provided will be revealed and the next year's action plan will be planned.

It is necessary to analyze the issues that caused negative results for most of the employees. The
mentioned issues will be displayed on a separate page by the program in terms of quantity and
percentage. After that, mistakes made by employees should be analyzed and special attention should
be paid to these components in the next year.

The security team should adjust each component with the help of the program with the results obtained
during the year. Based on the modern challenges, the security engineer should determine if any
direction has become a higher priority and accordingly make a percentage change of its priority in the
program. The program automatically provides decision generation. Based on the results, he decides to
increase or decrease the amount of work to be carried out.

The schedule that provides the company with information on the actions taken by the employees is
drawn up by the program itself. When sending phishing e-mails, the e-mail must be properly
composed. The components that were directly discussed during the training should be taken into
account when compiling. If the employee of the company does not carefully observe the said letter,

then he will not notice and will not be able to identify the real and fake addresses of the sender.
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In awareness training, the greatest importance is given to the program itself and to the decision by
means of which information is provided to employees, including training videos and phishing emails.
The program itself should analyze all the components that directly determine the level of knowledge
of employees.

It is desirable to allocate a special storage where all the text, graphics, audio, and video materials that
should be provided to the employee will be placed. This storage should be connected to the program
as an additional device, and employees should be connected to the necessary materials directly through
the program.

Each employee must register and be assigned an individual username and password so that the program
can identify those employees. The best option would be if the employees are authorized through e-
mail. But we must not forget the main principles of security and a different password must be used
when accessing the program. It should also be changed periodically to avoid as much as possible all
dangers of unauthorized access.

After the program ensures that employees have access to the necessary materials, it will be able to
analyze which, employee has been introduced to a particular material and determine the next materials
to be introduced. This will allow the members of the information security team to provide the
necessary material to the employee once he has registered.

It is necessary that awareness training, training materials, and exercises are adapted to the audience in
terms of style, format, difficulty, and technical content. Everyone should know why information
security is so important, but the motivations may vary.

The organization shall provide personnel with information on the location of security awareness
training materials, security policies, standards, and guidance. Also, to introduce all procedures related
to information security issues.

The organization's information security department should require that each employee undergo
training no later than one month after being hired. Also every year complete information security
training. Some employees may be required to complete additional training modules depending on the
specific requirements of the job. Staff should be given a reasonable amount of time to complete each
module so as not to disrupt the organization's operations.

The security department itself should determine the frequency schedule of the procedures to be carried
out throughout the year. They can pre-target a specific department or employee with a special attack
based on risk determination.

From time to time, employees may be required to attend remediation training courses or directly
participate in remediation activities with information security staff.

Compliance with this procedure is mandatory for all employees of the organization. The information
security department of the organization should monitor the implementation of this policy. Also, report
the results of training and social engineering exercises to the executive team. In case of non-
compliance, a separate annex should be signed, where appropriate punitive actions will be described,

be it a fine or a reprimand.
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Certain actions or inactions of the organization's employees may cause awareness training to fail. This
can happen for the following reasons [3]:
a. Failure to complete the proposed training within the designated time frame;
b. Failing social engineering exercises.
Failing social engineering exercises include:
a. Clicking on a URL as part of a phishing test;
b. Respond to any information during the phishing test;
c. Opening an application that is part of a phishing test.
According to this policy, it is necessary to define responsible and accountable persons. These
individuals should include the information security officer/manager responsible for implementing the
training program, as well as the information security management representative responsible for
developing and maintaining this policy. He is also required to provide appropriate information to the
security team and conduct training and educational activities to increase staff awareness and
responsibility [4].
All department managers are responsible for ensuring that their subordinates participate in awareness
training and educational activities when appropriate.
There is a database where a list of employees with official e-mails is recorded. The database has direct
access to training materials, that is, employees are directly connected to the materials to be studied
within the training. The program evaluates the passed material according to the percentage of how
much material this or that employee has learned. If the employee answers more than 80% of the
questions correctly, then his test result is positive and he goes to the next level. If it is negative, then it
is returned to the teaching materials so that the materials that were evaluated negatively during the
testing are passed again. The program itself determines which module to add to a specific employee to
make his level of knowledge satisfactory.
After testing, the program will automatically determine when a phishing email will be sent to an
employee and will find out his knowledge level in a real environment. In this case, there are two
options. The result is positive if the employee does not go to the fake web page and takes into account
the material used in the awareness modules. The result will be negative if the employee goes to a fake
web page. After detecting a negative result, the program re-sends the modules that describe the
detection of phishing emails and the necessary actions to protect personal information. If the employee
successfully passes the phishing test as well, this completes one phase of awareness training and the
program moves such an employee to a separate pool of employees who have successfully passed the
test. The program sends phishing emails to such employees several times a year. Depending on the
results, it either gives access to training modules or leaves it in the base where there are employees
with positive results [5, 6].

Thus, the article proposes a mechanism for conducting awareness training, which increases
the general level of information security, which directly affects the process of securely transferring

data. The necessity and importance of awareness raising training is justified and the ways of its
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implementation are suggested. Means of identifying types of attacks and ways to deal with them have

been developed through awareness raising.
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Abstract

In the paper there are presented engineering approaches of generative design, the authors note
that the advent of additive manufacturing AM (Additive Manufacturing) reveals the limits of current
computer-aided design CAD (Computer Aided Design) systems and, at the same time, emphasizes
topology optimization TO (Topology Optimization) and generative design of the potential of GD
(Generative Design) tools, that have not been fully exploited until now.

In contrast to the traditional approach to design, where designers take a dominant role at each
stage of the engineering design process, the paper notes that the introduction of such tools in the
product development process leads to simulation design approaches, which implies a significant change
in the designer's role.

For this purpose, the paper presents a comparison of two different additive manufacturing
design methods, namely TO and GD on products obtained using tools. The comparison aims to reflect
the evolution of the traditional approach when using TO and GD tools, and to highlight the potential
and limitations of these optimization tools when integrated with CAD systems.

In addition, this comparative study itself can be a useful and practical source for designers to
identify the most suitable approach based on their needs and project resources.

A comparative study is conducted by examining a prototype rocker arm and brake pedal design
for a Formula Student racing car. Their results, in terms of mechanical performance, show that TO and
especially GD tools can be effectively used early in the AM-oriented design process to modify
components and make them lighter and stronger.

Keywords: Production of supplements, topology optimization, generative design, CAD systems,

engineering design approaches.
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eet version vifl, 2,4 as it reguires php 8.1 which iz n

........

L@omo 1.5. laravel-ob godmfg®s
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Laravel Framework-oll 2503m{g0ol 8999y, 9935mdol  goledsM@GHoggdws  hgdl

300830993 9m"dY B53585¢) 300 YOHO 3mb@o. 6ol 2350m3 dmdofjos
C:\Windows\System32\drivers\etc\hosts  obllbs code ©gwod@Hm®do  50bOLEOSEHMMOL
MREJO0M MoMs B5dgds3Hgd0bs Fgdo 306030 mdgbo. (BmEH™MBY 1939 s0bsbogm bgdls
9096 B35@ 90 bbgs 306036 mAnbgdLsiE HMIgEos 3 3mb3MgBYIE 30MgdEm9b 565
SbmE0MHYdMYO)

[ S

gtutables.ge

LSO 1.6. 30MEYOEMMHO EMIgbgdo

300G OH0 ©MIGbol Bs3sE 900l 90y 3o3bLgbo Bgdo 30HEMSMEmO bghmzgmol
©™3dgbeo 3bxg0aMms300L BOOE0 httpd-vhosts.conf Lodomowrgdo
C:\xampp\apache\conf\extra s Img35b06g 30HEH¥)5EMHO 3MLEOL 3MbBoYMGOMHYdS
<VirtualHost *:8@>
ServerAdmin webmaster@gtutables.ge

DocumentRoot "C:/xampp/htdocs/gtutables.ge/public”
ServerName gtutables.ge

ErrorLog "logs/gtutables-error.log"
CustomLog "logs/gtutables.log" common
</VirtualHost>

bLYOomo 1.7. 306@). 3mbEoU. 3mbxgoym©s300
50 439 o3M0L 9999 I3LAEHIMEHI Fgdo Mo byHz9M0
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XAMPP Control Panel v3.2.4 J conti
Modules 7
Service Module  PID(s) Port(s) Actions ) Netstat
4 —
Apache Sggg 80, 443 Stop Admin Config Logs B shel
MySaL 1144 3306 | Stop Config Logs | Explorer
FileZilla Start Admin Config Logs B Services
Mercury Start Admin Config Logs ' Help
Tomcat Start Admin Config Logs ‘_1 Quit
All prerequisites found AL
Initializing Modules
Starting Check-Timer
Control Panel Ready
AVl [Apache] Attempting to start Apache app...
M [Apache] Status change detected: running
A [mysqgl]  Attempting to start MySQL app...
07 AM [mysql]  Status change detected: running
v
|
Frrr——————————7 [N R R |

Lm@omo 1.8. xampp control panel
393bLgbo Bgadl doge Bs85Egdw0 30MEMSEXMMO MmI)bo 0 BMTo s 89393909

39609/5bErs Y9690 sM39e 53¢035305L. MMl MmO E d9a0dE050
obomom J39dmm

Rocumantation Laracasts

Lacavel News Vibrant Ecosystem

bm@omo 1.9. responsive design

99903 ogblgboom 36MHmgddHo Code MgsdBm® VS Code-8o s dsbdo Bsdgbgdmwro

G9M30bseols 459mygbgdom 89349960 dmbsigdmes dsBgdoL gbMHowgdol dmgergdo ,php artisan
make:model qoslisbgegds®.
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SOLE TERMINAL powershell =+ v

php artisan make:model Users

php artisan make:model Rooms

¥

cs\gtutables.ge> php artisan make:model Buildings

fully
gtutables.ge> php artisan make:model BusyHours
cessfully
gtutables.ge> php artisan make:model MergedGroups
fully
utables.ge:

LbGoomo 1.10. DB models
9mbs399m5 05BoL Fglsdsdolo dmgugdol 394dbols 999wy, 8934996000 3mbEHMME9M9gdo
3MbGHOMWwgmHgd0i3, 99090 0Mdsbgdool  asdmygbgdoo: php artisan make:controller
3063OMegMoL Labgeo
TERMINAL powershell
PS C:\x \ 5. e make: controller Homecontroller

Cont
PS ble php artisan make:controller GroupsController

Cont

PS | | pgtutable php artisan make:controller LecturesController
stul
PS | ) Y e php artisan make:controller LecturersController

> (]

b@oomo 1.11. responsive design

3934096000  dglododolbo  oHs0bol Bs0EIGdO  sM39w  3OHMgdGHoLmgol blade.php
AOBIONMGOOM

LbyGosomo 1.12. blade bodxdo
3900099, 99379960 HMEHGd0 IMIHAsMgdEol FbSMOLIMZ0L
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LyyGsmo 1.13. public routes

51939, 993§9960 HMEgdol bsfowo s@doboliE®msdm®mols dbseobsmgol

LYYOSMO 1.14. 5ET0boLEMIEHMOMOL Fbstols routes

MOMMBHJo0, OHMIoo3  35Ubolidygdgwos  LYFsMM30 35690l E9dEogdols s
@3JO™OIO0L 3390LYEDY.
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Lm0 1.15. BoBoMmsg0 35b6geol route-9do

sbes 30 HoMImyoagbm 3m©ols s Jgbodsdolo gmOIol FBGRAGEEL, MH™IgEos
35Lbolidygdgeos, 3Mmb3MgAMwo  XyMBoLLM30L, gd3ool  BsLAOL  93EMBoEH0BE0DY.
3903 933MIdGHMMOE 03M30L 1530L¥IBIE 3IPOEGHMOO0SL O SEGMIMIE dglsdem ™l
g0 PoLsEHIMGOSQ. 51939 030 5dM{TgdL FgwdEr0s 039 565 WIJBHMOL 53 POML W qdizool
BoGotgds 985008 MH™ML (5GHoL 0vg 565 gdBHMmOO M930L6RBE0), 59MFAGOL W gdigool
bsbaMdw03m30@ob  g98mIobsrg 0530LBIE0  SMEOGHMMHO0L sOLYDdMIL s SBYMYOOL
5MLgdMdoL  F90mbgzg35d0  MbEMIMEs©  BoLZI3L  9MOGGMOSL  gdgoolsmzol.  sliggg
39230005 8039D0mMmm  BsbYIMH3gwo  3MmMH3MBYd0, MdmEIbody JMms© ©s Bgdl dogH
d94dboeo  seramMomdo  Lobges GTUScheduler s3@3mds@«wco 03m30L @ s06MRI3L
9000mgdIemo  30MH3MLYd0EIL ghHo MMIGE0dg O30LGIW  HMEOGHMM0SL. 030 Slg39
59mf990L OO IGZ0OMZOLOE. 56, 58M[dgOL VOO0 OEZ0MM3S, bmA 6 L3 Yds 8
Bosl, OMIgEoE IOMAOL 30EgJBoMss Fom35¢olfobgdwo. s sb9g3g s9mfdgdL 3306Mgwen
©OAH3060mz5, bmd 6O LEowgds 40 Losoml. sbgo 99dmbgg3zsdo 30 ©O3006Mmbgds
99¢Ymdobgds, MHmA gdiool BsLs 3mb63OgBIo  WgdBHMmEolsmzol 396 dmbgdbgds
QOO0 099 33009990 IEZ0MMZ0L 0ToEOL 49dM. 56 53 Y39wsxzmol B396 9ga30dwos
Bogligom Lbgoalbgs wgdzogdo bbgswalbgs BgdgldMgddo. Hoboslfo® gog353bsmon dmdsgowo
LgdgLEGHMOL 3bGOWO s 5.9.
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bm@oomo 1.16. GTUScheduler

GTUScheduler 3¢05b0b 4980mygqb900L 6499930 gd30gd0L 3MbEHMMEgMTo

LOsmo 1.17. ¢9dEogdol 3mbEHMHmeEgMo

319 98M0gmM9gds X 39BR0LMZ0L gdEool PsLAOL 43900, MMBGE0E ©39300MGOIW0S
B90L 8096 9339 50606 M WMY03oLMb
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LMo 1.18. gd@mOobm3oL Logbol Bodsdgds

3055 DM 50bodbmobs, sbgzg 993dd96000 GTUMultiScheduler 3¢sb0, GMAganbsg
399b05  ®omddol 03039  ©@B0TbMgds  MmEMbE, 00  23b3MMboros  WgdBHmOOl
33900LOM30l, LoSE 339J38 LYTNOWds JOPEOMMWOSE BogMZsm Lodsbo Msdwgbodg
X3IRBL, sbs6Bgbo 30 Momddols 0a039s.
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br@oomo 1.19. GTUMultiScheduler - 359myggbgdol 536102396&0

d390m» 8m39999o 300 L5FEgdIl 0deg3s J03535gMMom  Lolfogwrm X yMBgdO
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Lm0 1.20. Xg53900L 30Boa69ds

5] 30 Po®Omaaboos  3m©ol  BMoadgbBHo  dMmdgwos M HOMBIgEYmOL
©9dEHMMJI0LIMZOL 05353900 BosmGO0 -l BsdsBgdoly O 58Mm3Egdl. Losmgdols o
©MY900L 5353900/ 5050530BBW OML MbOIZ6sL.
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byGosomo 1.21. BusyHours 69@og@o6M9ds
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3939396000 Lodo®M39Mb 39db03mMo MbogzgMLoEgEHOL sbowo Lsbffsgerm sbMowgdol
3EoBHBMOTs, Mobglo  Ggdbmewmyogdol  sdmygbgdom s 0bMLEGHMOOL  Lyvmzgmalic
365JGH030L S3300.

390Lb50@0  99ddbogros  LsIMABAsMGdMm  0bFIORJoLLS s  FMIBAsMYdEOL
3odmzowgdol (UI/UX) UB@sbs®@Hgdbg x3m3mlbo®gdom, Moz BOHbggmwymgl ds@@og,
90935696, 0630E0MM O 530 2oLYAJO ODI0BL. SBYmO OBSOBOL T9ddbs, Jobbs
obsbogl  8mIboMmgdol  OIO0MO  2OTMEFEOWOOL  MHOMBIIWYMAL. oM@ 5dobY,
3905030 ™3&030BgdI0s Lbbgoolbgos lSlotetelugrylolo) Qo 303309939H 0
9mfymdomdgdolmgols  (responsive). Goms  ImIbAsGgdEgdl  d93vddbsod  dodlodor o
305G L50GHOM LoMYJOWMOOLL.

Lso@0 0GH3060mYds Bs39Mm©  LBHGORI©, 503005 Bog0y530s, EFbMHOWgdols dqdby,
Ubgoolbgs MHglOLYdBY §300MTs. 080 50D SFoMEBH0390L LLFsgze™ FBOOWGOOL Fgy9gbols
@5 35L  65Jomd®mog  930mToEGH0D0MGIML  bol, o3z 0530006  98mMgdL  LsLfogzerm
3H®09d0lL 9996 35LbolidygdgE 306l osFoMdYOYIen FOMAsL; MoYSBsE Bgdmm
506036 306 56 MFg3l BsbsfgMgddo ,d9dz0“ M930LWBRMO HMPOGHMMO0LS s OMOL
Bodm3bgesc.

39900930 (93bmmma09d0, 3OMYMsdmwo 96900, bgwlsfiymado s Mglm®dLlgdo: HTML,
CSS, JavaScript, jQuery, MySQL, PHP, Laravel, Line Awesome Icons, Lunacy @o%sobols
36OMyM53Mo  MHBOMB3gerymezs s Paint. NET g6sg303mw  459mbobwgegdgdmsb Lodwgdom
3OMA6535. 000MJ0 Jomdobols 3mId0b0MYOMs godmygbgdsd 30, BN Yym39wdb®mOg
d9L5603b530 990 TMY3(30.

900w056Md5d0, 99J0bogro 3ero@BMmMTs, 339 SLOVIWIOL Mo30L IBOTBMWGdSL

36MmgdBHol  olEMEgdsd3 3099bgdom  Fgddboer  IWHEGHBRMMTL  YMm39EPEOOOYMS,
6900L30gM0 XAl Labfsgarm 3bMoEoL, Lowrgdgom gosbmoyols s M30LBIE EOHMU,
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50539 36MHm9dBHBg LodNdomm  Lodo®m39wml  39dbozm®  bogzgdlodgBHdo megz3oLbvIRBswo
5M0GHMOM00L Bodmgbgws.

50b0dbmo 3MMmgdBHo - Mmbrsob Lsbffsgmm FbMowgdol dgodgm®ds GTU TABLES,
39bs  Boxymdzgero 0dols, G®MmI JmIbEIMoYm Bods@mnggwml  &gdbozm®o Mbogzgdlo@gd ol
3HO09d0L 9bobagds, B0 BESbIMEHIBOMS s TJLdsFOBO® Y39 sbs0GmO BgImswbodmwo
3M0bom, dmIbsM0gm 3HOOEGIMD 298560390990 s 2owdxMmdILgdMwo 3mds, yzgurs
908560 gd0m.

300900 30HM9JBH0, ©IEIO0Ms© 0dbs Fgi3eligdmero  Bods@mgzgwml  ¢gdbozmeo
160390L0GHYGHOL, 0bZMOTsEH030Ls s FoMM30lL LOLEHYIGOOL B3N EHIBHOL B0 s 5359505
9090b5M9MdL dollo sbgMY3s s TgLsdsdolbo 30609 5bodbwo 3MMgdEHol, GMmIgewos
096905 35gdL0dsMH5 FMMHPOE0 o Lalifogwrm 3OHMEgLbY.

B0BEOMYMSGBOS
1. @sds 058300
HTML 5-0b 99b5de0gdermdgdo, 33.314. odogobo 2017.
https://gtu.ge/book/L iashvili HTML.pdf
2. David Sklar o5 Adam Trachtenberg
PHP Cookbook (89589 godm3995) O’'Reilly Media, Inc. 2014
https://freepdf-books.com/php-cookbook-3rd-edition-pdf-books/
3. PHP Fundation & Community

MBOGOSXMO0 ©M3I)DEHE0d 2023 (Mmbersob GglimeLo)
https://www.php.net/docs.php

4. Taylor Otwell & Community
565390l MBOGOSWIMH0 ©M3I0TIDESE0S (Mbesob MHglm™Lo) 2023
https://laravel.com/docs

5. Timmy Willison
Jquery - m30305¢)H0 ©MIMIGOEH3E0S (MBbErsob MHglm®dlo) 2023
https://api.jquery.com/

6. Mark Otto & Jacob Thornton & Community

Bootstrap 5.x mg0305)H0 M 3299963930 (bensob MHglm@Lo) 2023
https://getbootstrap.com/docs/5.3/getting-started/introduction/
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https://api.jquery.com/
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Online Learning Tables Platform GTU TABLES

Amiran Qimadze!; Gulnara Kotrikadze?
1Georgian Technical University, Faculty of Informatics and Management Systems,
Bachelor's degree graduate, Chief specialist; 2Georgian Technical University, Faculty of Informatics

and Management Systems, Associate Professor

Resume

We have always been worried about the inconvenience of the current online table platform
of the Technical University, leqtori.gtu.ge, because it is quite heavy and it is difficult to find study
tables and view them in time. In addition, it is still difficult to use. Its complexity depends on the
device, mobile, computer, etc. on technical characteristics, RAM capacity and even internet speed.
One of the main reasons for all this is that on the relevant pages of the current educational tables
platform, the tables of all study groups, audiences and lecturers of the university are loaded together,
which makes it very difficult to find the desired table. In order to clarify all this, I will tell you that
when using the online tables of Georgia Technical University on a mobile platform with a
smartphone that has 2GB of RAM and we use a 4G Internet connection, the average time required
to find and open the study table of the desired group is from 1.7 to 2 minutes. From which the time
required to load the page is about 1.6 seconds. Which is really not good. Moreover, if we look at the
statistics provided by Google, the technology giant and the world's number one search engine today,
we will read that by 2023, the average page load time for a computer will be 2.5 - 8.6 seconds, and

the average mobile website load time on a 3G connection will be 19 seconds.

We decided to create a new system of online study tables for the Technical University of
Georgia, which will improve the university life of every teacher and student of the university, and
at the same time, it will further raise the prestige of our respected university, which educates many

professionals and has a very long history.

Based on these and other motives, we have created and present to you the project called "GTU
TABLES - educational tables platform".
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ASSO!

M9L3MbLomero LsYBY39E™ 35gEOL BMbIE0MboMgdOL sbsliosomgdargdols
86003690md5 37MEHMMsm5dmMolem 3mdMbozsEosdo
@90s batobs!; 6obm gmE3sMsdg? bsbmeno Fomdsdg

l30ME®mA00L MJGHMOO0, sbMEMIOMEO 3OMAILMOO, d5009F0L Lsbgwdfogm bobmzsm 5350gdos, dsmwdo,
Logdo®mggerm E-mail: Lkhardina@bsma.edu.ge; 230@memyo00l md@m®o,560b@96¢) 3Gmgglmeo, ds0wdol
Lobgadfogm Lsbmgsm 35099009, 50930, Lods®mzgem E-mail: n.putkaradze@bsma.edu.ge; *¢gd@m®o, docm¢ydol

Lobgdfogm Lobwzsm 5350930, d50d0, Lods@mzgerm, E-mail: n.charbadze@bsma.edu.ge

LG gG0o

056589000M39  Mgomds  Jdbol  IM35¢xRgMHM36  3mIMBogs30H  Lo@wgoEosl.
©OILEOIMBI00 EOSWMY0 33103 MRYdS 3mBMB035300L JOM-9Mm Y39wWsDY 99EGH0MO BMMTS.
5M1gdMdL 06GIMIMNEHIOIX0 EOSEMPOL TJLodEgdEMds, MMIwolb B3gE0803s 3335MBIbMBL
MO0 JONP52900L YBOHMB39eLogMBI©O M3EGH0ToIMHo BsdgGY39WM-J393000 BEAMOEIH0JOOL
30360l 530093 MBSL.

39L50530L0 30MHZ0MO BMMTS 563399 LA BRI 0MZ5¢oLobIdL, s oo JoBsbos
5QM9L5GHOLMZ0L LyFoMmM 0bFMOTs300L Bofirgds. sEMgLOGOLMZ0L dB0T3bgMgzs60s 3slwgbols
365, 35LIBO HOHOL JOHMY39M0 3O, HMIOL 45F0R3MS J5M339Ie doeolibdgzol Imombmal.

3sbbol  goggdol  bosGolbbg 8godegds  2o3wgbs  odmbomlb  Lsdg@yzgwrm-di3930L
UEAHMGIP09T S OSMYOL  BodBH03ed, MHMIGEoE ™Mb SHBES3L 3MB3MYBHM  3MWEHMOSU.
QO05MYOL  BOJBHOI0L 2osBMYGOs ol MMLOL LEHMWJGMOSdo 8b0d3z69wMmz560s  MIMATbOL
09MM00Ls S 36M5d3H030oLmM30L s JMEolbIMdL, 306039 Moado, sd ggbmdgbol dmbgdol
2395DMGOS.

3000b35-359bols LEHOMJGHOMJOOL oEbOEZs, BHMYMOEF OSWMYMOO JOHNMDdJdOL G-
960 25b6LO3IMMMGOMO BMETS O OSWMRMMO  JOIMOJOOL BoGYgddo Jombzols ©d
Lodsbgbm Lsdg@Yzgwrem 59GHgool M0 gOHJdggdols dglfogersd sb39bs, BMT oo goshbos
36599530 3608369 mdol BsGmnm b3gdGHeo.

bAoGosdo  MHgL3MbLoMo  LsdgBHY3zgerm  5JBHJool  3MoadsG o  860d3bgermdgdo
39965¢00Bg0ME0s 9830600 Foboerols Logmdzgardg (X.x™mobols s Mowosd  GHgbgbol
InObOMIGOOL  09MBsb0). Loghomm gmbo, GmIgmoi dg@gl  990mbggzsdo  3oMbIHMOL
0563560l LAHMGJR0oL  OSWMAMMHO  30Mb35-35Lbol  gHMMdJdOL  0bEHIM3MYESEFO0LSL,
doebyg 360936900Mm35605 MsGdobol 3GmEqLdo.
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3063609 FHM 933000 Foboeol  06GIM3MYGHSE0L 35300090  d0MOMOEIE  Lodo
1539HY39™ BHodBH0IOL BIOREGOTO : 5) MbIYOABMDS B) 5MSLOTZH00 @) AIWYMOCMDS.

1533960m  LOGY3900:  3IWEHIOIDIIMOOLO  OSEOMYO,  493J0d, MIMRTsb0o, ML3MBLOMEo
1539OY3IL 2JHJdO-

dgbsgagmo

3563690 MdomO LRIOHML YobeEglo 33193900 BM3IMBOMYGOVIE0S MMATOBOL, MHMYMO3
©9boll  06@gM3MYBHE00l  3MMEglols s 9ROl 2oaq05BY.  0bBMOTSE00L  A93gdS
©59M3000909w0s  0bFHIMO3MBS300L  T9aabg,  O™Igoz 9o J9dmbggzsdo  gbgdos
0060305 5@MLOGL, FgmMgdo 30 2olbImdl  53GHMEMOL  3slvybolidygdermdol
390DMgOL OO  IMPOGHMMO0L  (obsdg.  OIWMAMEO  F9BY39W OOl  oggdL OO
96003690md5 5943L 9660l MgMEH00LY s 3M5gEH030LM30L S IMoEs3L 3039w Moydo, 5J
5396m39bol 396900l 93905L. 65dOMATo goboborgds osEMYMMo 393HY39egdol 9ho-9M0
9600369m3560  LsGNMPEIgds,  3JomMbgzo-3sLbol  LEOWIGHMOgdo,  F93939d0m  dom
06&9MH36M935305L 9330600 Fobool Logd3zgubHY.

M9L3MbLoMo  BsdgBHY3gwrm  5g@gdol  Tgufogrsd  oswmygddo  g30B396s,  GMI
M9L3MBbLoMe 893939 gdsl 593L 3o o 360336geMmdOL FsMmm b3gdBH®o. o6 Mbos
©533530099b, OB M9MRTBOL 3OHMEgLOL FoBLLbMME0YEGdEs© oo 860d3bgumds 543l
Lo9MM BMbL, MMAgwog dgEgL 990mb393530 J5MBILMBL MIMABOL LEBMSEJIHOIL OIWMYMG
1539GHY39wM 3000b35-35bol MMM dL 0bEGHIM3MHYGHIEO0L M.

306309@ M 983060 oLl  0bGIMO3MGESE0L 3539009000  JOMOMOEIE Lo
1599%9390™ G9JGH030L BoMRYWGIT0 : 5) 05653MABMBS B) 5MOBOBISM0S @) JLITROOWMDS.

3900MOMEIMY0S

B39b0  33c09g30L  FGNMEOMMAO0NE  Logd3zgel Homdmoygbl Lodg@yzgwrm sd@Hgdol
09MOH0MEo  3MBEGHWsGHGd0.  b5dOMIo  499mygbgdmmo  3mA3EgduGo  FGOMPMEMYOS
9m033L: 36393 MO IMEYE0Mgdol  3goMmEL,  GH03MEMY0E-39oMgdom  33¢g30L
3900mEL s 063 9M0ba396 933035¢09bGH™BOL I©YJbOL FgomUs.

LGoGH0sdo  obbommos  BsdgBHyYzgwm  J3g3ol  Bogddolzol  3MMdwgds,  OMIgwos

Dommpqbowos Maldmblowmwo 99@Y39wgdol sg@gdoom 3mb3MgEww @9duGgddo, dm3gdrEos
3063093 wo  LoOMMEggdol sbsEoBo, Bsmo 0byerol®mo 9bosb ™Mscdbol IMMgldo

Pom8mddboo b3gE0xn03Mm0 LOMMMWYgdOL Bswobo s FgBM™M35HDYdME0s MYL3MbLOO
99()Y39w900L 5JGgomb 53933060900 3m63M9G IO MGYTIBOL 3MHMOdMGIGOOL Q5O FMHOL
9900™MQo.

39b6boeos 0bxgm®To300l A9bL3MMGMIOMEo s F0DI6T0TsOMME0 EsTsbobxgdoL
d9000b3939%0, BLIZEMGHJBH03S (0OMb0S, dMEP0bao, IHBOEFMOTSE05), 0ABMOOMNdS, FoM50,

4395 59 990mbgzg30L 06EH M3 530 BgLsdwgdgE0s B0MOMYOYIEro 3mB3MYEHWWO Bod@ozoL
306 gddo. LY, oYW, 0MHMbB0s, 30035, WIBObRMOTs305, @MTowo Fgodwgds
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BS0MZoml  565L0B3sMO0L  Q9BLOIMMEMGOME  FgBmb393005®, @O  0aBMMHOMYdS, OMYMOE3
3AOHOMIOL  3odBo3e, 0d3d gub M3obslizbgero sbg3g Fgodargds Bsomzoml, MMM
565b03350000L  Bemzsbo  39M0s6E0. B396 339(MOMOM, GMT MYOMOIODMOOL  BodB03o
0530000350 I6039OBIYO0S, MMI3s (60w95BLGdOL MBYBY) 93cgbl 9HM3bME-13g305830396
0530098990905l 316309 3MEEGHMGOT0. 53 4909IMgdIl 30 BMBST96EHMOO 6036 EMds
593L 0568560l 36593H03580. MODOIODMIOL 3odBozs 39Obsbmdl Mgldmblome bsbosml o
39bLsBEZM3L Aol GHo3b.

QOSEXMPOL 306390 S 9YBFOWGOIE0  J0OMBS OOl  3MbGodBH0o, 306039 Gogdo
39630bowmm ol LoMmEggdo, MMAWIdoE Ho®dM0ddbgds OITMYMMO MMX0YMHNII)LIOOL
©5395M900L (3009906 25dMIE0bsG]. 58 Fgdmbgzgzsdo J939H90000 ,5MB035MO0L
22 gd9YmBol”  BHodBHogol. gl BodBHogs  0900wgds  3o3mbosGmo  oyml  OHmyme3
39605M5, 51939 96539MDIWIMO®, MBOM FJAHOE, 9ML0A3smMO0l  OAM30YdIEgdOL
06905  slg39 F90dEgds  2oTMObIGHML  MMPDOIMMNMBOMO  M195d(309d0L  BsBM™  1b3gdBH®Ao,
5099090 J5MGH030 MMOm s IIM3MYOIo LEOWMEo FEMMIOLS s sMmgLoMWwo Ji3930L
005 353mbs@z0m.

565108350000L HTMI0IOIGIOL 56539MHDIIOO 9od30d Fgodegds oyml oo,
d9Lsd5FoLO BB, 9PMYLOMEO 3930 @O 9.0. bmwm doBgbo sHOL  Jombzol sbdol
56530609 GHMEXMds 96 3OM3M3s30ME0  bobosmo, 3sbvbol  0gbmMOMmYds, (370 AOBFYMdS,
5QMgLOEHOL 56 3036035300l BMOTOL )srgmRs, 960l ME3MEObOHMds s 5.9.

93093560 M5896089 BoobEHgMglim FogoEO0ML. 5M5396MBSEME M95J305DYg LBo0bEIMLM
3M396@9ML 0deggzs x.x™obo: “I crammed my mouth with stir about for fear I might give utterance
tomy anger” (x0l02003:12). 354&™d(10350, Immbmmdol 38060, 35@56M5 3030, MEMRYMb3L 1530l
»30UbL, 250005J3L M030L0 5ML0TZ5MO0L JodMboEZ0L sdMI0IOEds F0boysbs.

903093960 96539005 MHO 35Lwbols Togooml ¥ mobol JmmbO™Md0L "wgdo",“ The

», <«

sisters”: “Wasn’t that good of him?”

Elisa closed her eyes and shook her head slowly” (xmolo 2003:15).

69ermz560 Ladsbrbem Ggodios 990degds 500bodbml d9dgy dsgsomdo: ,, I was going to reply
indignantly, but I remained silent.”( }xmobo 2003:14).

35Lbo 5939 890dgds 0gmb Fomdmoagbowmo J8ggdom. s, Fogo0Ms©, BMmmMbOHMdOL
“Two gallants™ ol 23060 , 3060 MZoL, GMI LI 30MWHZSBY MBROM JBRIJEHMGO 3sLwgbo
096995 dgLsdsdolo J8ggds — bgarol gwebg mddmlb dmby@ol gdmblBMomgds. “Can’t you tell
us? Did you try her? Then with a grave gesture he extended a hand towards disciple. A small gold coin
shone in his palm” (xmobo 2003:57).

o3 9996905 565103500l J9dMboB30L  sdM300YOMEGOOL 39BN TbsEIYL, oL
3900905 259Mm0bsE™L Lbgoalibgs 890mbgggzodo, HMAgeroi3 8903w gds 0ymb 3533060900 56
L59MME 56 0g4mb 353806090 9E039EOL RoM35¢0LHobYdSLMLb.

Bg0mm  B396  5MgMHDbg  boByoldom  s©0360dbgm oL BodBHo, MM SEMYLOEOL
MOHN0JONMOS  SOBOGHMID, 05350 06x3MEOTs300l  8bgds b 3MmIMboIsgool  9BH039GOL
66H39d0L o339 SBEH0TMEOMIOL 35Lbob 453900l b3gE0RB030L. 693G MO sTMI0WYOEYdS
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9OM-9000 H5dMo0b0db)o BodEHMOOL b oo 3mId0BsEool J0ToMm Tgodergds 2odmobs@mls
3065306 56 BoOrms. 296339 Hos LoliGozo 3oblxol "3slmbo" 4sdmobs@gds ,,Vee”-ol
RMsbsdo “Orpheus descending” boffo®dmgddo. “And you behaved yourself better your father would
not be paralyzed in bed.” (Williams 2007:37). 35d&™d60350, sLgomo x36sBs Mmool Lalix g,
3ol dJobgz0ms3 39OMel 3dodg dmGmo)O ©sbs3smEdo 9gds dMHEO. sM10T3>5mMO0L
399mbs330L s3Mm30090Egds Jg0degds obbMmM(309 L 30MHO306M0 SMLOOL Lsbood:

“I want you out of this door like a shot from a pistol-that fast!” — Understand? (Williams “Orpheus
descending” 2007:203); s36ds¢ngs: “Don’t ever come here again “You don’t seem to have any shame”;
50mds “Of course it’s not a good behavior; “That’s no excuse for it”.

D090 99000b3935d0, 06OHMB0S 5MHL0T35000L odMmbsB30L 9539dEMO LEFSEdSS. S,
30350, 0MMbOEs© 30M30630)0 FMMgdoL 9lobgd 43bgds ogsomo : “ Go on, ladies,
don’t stop, my ears are burning” (Williams 2007: 189).

56M580835000L  453MboG30lL M0 gds Tgodergds T9a3bgl 300b35%g 3sLbgddo,
OMQMOE 00350560 GmOTom, 1939 30M30M0  FJMOsgbgmzgol  Loboom.  goM339Mwo
90bgHgdol godm, 30EGH0MIIMW 53BMOMs b58d3dgddo B39b 396 303m3bgm 30MmEI306M0
@sbdm30L 969 3MEOBOEOMYIMWO  BOSBYIMEOMY0s,  OMIGoE  doE0sh 330
LobodGM  993HY39wgd5do s goblogMmMgdom  ™bsdgmmgg Bodgddo. 296 339w90
d0BgHgdol 2odm o3l 99303939000 bsdlo  LoGHY3gdol  F0GHOMGOOLYYD, G5 LsFommgdol
39000b3935d0 0O LOMMWOL 25693 890degds IM0dxdbMmL. dMm30943560m Toseoml Lodslmbm
95306980L 005 EMHMO0L 3900b39390Dg, G®MIgero bdoMo 98m0oygbgds miEbow oblM®Ldo:
“I'll have you burned!”; What in hell are we waiting for?”

Bmoghon  Jgdmbgzg3580, 9MOLOAZSMO0L  IIMI0EIOIMYWGIOL  godmbo@3s  Fgodwgds
IR0 0gml 0535H056Mmd0L 458mbo@3z0l BZmEmBom. s1Y, FogIWO0MSE, 0OMbOs, HMIgEo;
3903930 29609369o 153050 "3535H056MdOL godmbo@zol" BMsbsl “I am glad you reminded
me of it”, go8mbsodmeos dbmEm© 06@Mbsg00m s F9odegds LEOWMEI0S® 29090500 0gmb
MmamOa dgbsdg 306MH0bm3zoL, slg3g 935  SOMGLIGHOLMZOL.  5MLOT3SMO0L  FodMmbsE3ol
5930009099 gds 23bYds G999 35bIbol 353900l dogowomqddos: “ Excuse me, I'll have to go
up “, “ Excuse me, I don’t have time”. sligo 99dbg9390d0 5G61OT35»O0L M 0O gdOL
399mbsG3s 9900w gds IBIOME0 0gml 1935H05bMBOL 25dmbsE30L FmMTom “excuse me”.
5358056, MBS 500b0TBMUL, MM Jgbodsdolo 0bEHMbI300m, 535D056MmdOL odmboB3z0l MG
3999905 LsdoMobdomm 3600369wmds dgodobml. $83035¢gbEIMHo 860d369wMdgdoL Ladslmbm
30003065305, ®MIGE0E 290MmboBegl, gMmo FbE03, MsbsFMBIMdMOL 35¢030B(3935L s, FgMY
db603, 565103350000l IM300JIIGSL, Gg0degds 0dmboml 0o LG OLEMO 9R9JGO.
396Lo3MPMGIMwo BEGHOoWOoLEBMOO bgdbo, GMIgEoi Bsdwomgdsl §35deg3l 300306 56
3°903bsGMmm 1530 9MBL0TZSMO0L  EMI0WYINEGDS, SMOL OO MYD, OHMIYEdog
3°90m0bs@gds gl sdM30YdGds bgersbws 30mb30L LT, 153G 30Mb35BY dslivgbols
3°3900m, LdMOL M9dol F9E3w0m © 4.0.

BMma09mHn  9900bgz935d0  JMEAMOEMBS3 09O 9hmy39M0  BgasGHomeo
Q59M30009d9gdss.  F9QOC0MO©, MMEILs3g 30mbgs 890393l Fmmbmgbsl, Bgo@®owm®o
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©593000909gds  9godegds 0gmlb 00350560 BMOIOL EIMM393s. 3sbbgdo, OHMIgdoE
sbobogl  0bORIMIPEHWM  ITIMI0IINMGBL  JoMb3sHg b 935 9MLIEHOL  FoTsMm,
535b5L0sMYdG0S 0bYEOLIMHO JHOLIZ0L S O MBEHMOMYdIM0s F98TY FogI0gdT0:

-Can you hear what those women are saying about me?

Play it cool!
-Don’t you want them to know you are alive?

I want to live and don’t care if they know I am alive or not.
-What?

What people say about you doesn’t mean much?

What thing?

I am not interested in your perfect functions, in fact you don’t interested me no more than
the air that you stand in” (Williams 2007: 156,178,290).

OMAMOE  35gJOO3M, ,FMWIOOMBS”, OHMIJwoE 23bIds  MYL3MbLlowo BMGIom,
399Mm0bs3gds LbgoolibgebsoMo, gbgds Mmam®mE 05350 06x3Mm®mAs30sL sB939 sMLSGL ( that
doesn’t interest me; neither fish nor fowl; I am not concerned). ®gl3mbgb@gdl dgmderosm
960356900L 05MI00 1530560 ,,39000YEHYMBOL™ GIMBLEHMOMYOS OMYMEO 3 39MDM, ol
36539Md5c6H mbyHy.

mbs  500b0TbML, MHME 09350  35Lbol 493930l Bogdo  MIgBHgb  Fgdmbzgzsdo
0o60m596L MMM gMHNMOOL 256339 RMOTSL. MMMOE Bgdmm 5©03608bgm, 3ombzol
©sLdol BMEOTs gmzgmM30L 5O SOHOL FoLsbO© 35380000 SOMGLIEOL LMZ0W ™Mb,
do0mb  0bxm®ds30s. ol bdoMo  dgoEegl  w9sdmsg  aobLlbzsg90e  JoBsbdodsmoryew
96003690035l (bmgzbs, 3do6s, 890935905, 530035, FGMMOEbYmRs, 0MMbos @y 9.9.).
0bgdMH0305, MHgL3MBbLOMYo 3603360 Mdgd0, MMIWGdOE 93938060 GdME0s  Lbzoolibgs
d0Bs6d0doODME BOJGHMMGIMD, ©ITIMI0WIOMW0s Jombgomo bsfocrol 360d369wmd9dbY,
5303 M3 ,,000603MABMBOL M0 YIMGOOL* 3mb(39BEOsL v Fgdmbgzgzsdo 543l @oM339E0
139(3083039. 08 9900b39390d0, HMEIBSE 30PHZ0L sLAS bEgds Bolo 3eslingMo d60d3zbgemdom
(60dgewoi  800sOHME0s  06xmMIszool  Im3m390sbY),  1Lo3smool  IMI0YOIYGdOL
3°90bo@35 965 B0MZoW ML 500933536 3sLbo LHim®o 993HY39wgdol J3935B9, 9.0. 3sbIbols
LodgBHH0S B> 0gds Mbs, MBIYMABMBOLS S LOB3sPOOL FodMmbsBH30L sTMI0YOIMWYDS 56
Bo0mM3q0s  5009339¢) MOS0 0o MHgL3Mmblow RMMIgdTdo, Loog 0yMdbmds  (5sdosbol
23950659900l LYYMH300, OLIMIPOEGSE00L BMZ300, FgMOS3LYMB, IT30MGdS s .d.). dbgwro
56 5M0L 3035M5M©OM®, HMI B0I350W00L sTIMI0YOMWGdS Y39 oD 83580ME A5TMObsEGdS
obgm  M9gL3MbLoME  Bm®MIGdT0,, OMIWIdo3 FgoEo3L  ,dgMebbdgdol”  dB0T3zbgMdLL. gL
396536900 ™30l 1gdsbBHO3ME  LEHMYIEHMMSdo  FgoogL  M99EIbodg  FJozMMUdqdsls:
9)©5@JYd0MO  3sbbo  BgdIm™M30L  MbMZsDY,  B)  0obsdMLamdMgms  Fgbgargdgdols
30035¢0L{obgds,  3)0gmsbbdgds, MOH™0gMHMTgmobbAgds. 139308303000  god8mIobscry, gu
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19bmdgbo  Fgodargds  gbgdmegl  Lbzoolbgs 0bxzm®dszool  3m33mbgbBl.  Tgbodwrgdgwros
©59056bdM FmlsDBMGOSL, 56 oo™ MsbbIMds Jdggdol Lodslbm, 6 MsBbAMds bgdsMmNz0L
dnmbMm3zbsHg. 1sbbIMdOL M)3¢003900 MHOL FoBLIBOIOIO 30360 35309M0 FobssMlom s
069654300 54@G03md0m.

3M63693 o dsboeols sbseroBds dmy33o Fglodegdemds 459My393e0bs dgmsbbdgdol
bbgoolibgs  19gdsbEHozm®mo  0b6350056@9d0:  3sbbAMBS-mfmbgds,  056bTMd-osliE™MEgds,
056b3MB-69050M35, MbbIMDs-3069ds, bsfomdMH030  MbbIMds, 9BEHAMBI-EIMTMDY,
056bIMB-396M099d5, 56bTMDS-30MMBS, MBBAMBI-530L 5MH0YdS s 9.9. J39dmm Imygzsbowo
35390m900  30@OLAGHVOPOL 3 FmOIOL:  MIBELIMDI-OILEHNMEdS.  30mMb30mO

3MbBLEGHOMJ30000 BYds ©35EHJO0M0 0bBMOT>300l dm3mg9ds «Bought her», 3oglbol «Orpheus
descending»-ob 3060 Mo 3535 35LbmdL: «-Yes, he bought her and bought her cheap because
she’d been thrown over and her heart was broken by that caterer boy» (Williams 2007:76).

056b3Mds-399565 «You are going to shoot me?

-you’d better believe it if you don’t get out of here, mister! » (Williams 2007:184).
03bb3mds-6905M3s “-Mind if I leave this here? My life’s companion? —

-leave it here if you want to” (Williams 2007:86)
056b3Mds-3mfmbgds “ You mean I am not fired, so don’t have to quit?

-I am pleased with you, sincerely?” (Williams 2007-184).

056b3Mds-50050gds-You remember the wine garden of my father? No, you don’t? You don’t
remember it even? -Lady, I don’t remember anything else” (Williams 2007-273).
056b3MD-300010s, HM3gerog 890393 MbM3bsb,:”-go, did you say? -Yes, ma’am, I did, I said go. All

that stays to be settled is a little matter wage (Williams 2007-146).

Om63 bgsgzm, Bod3smool sdm300 0 gdol 4odmbo@Bz0l 35M0563HJd0 dowr0sb
96153501390 35605 s IM0353L 360369 MdYOOL bd385m© BoB™ B39GJGHOL.

B39bm30l doenbyg 86083690 m35605 30ByB-09gaMdM030 35330600l YD, HMIGE03
0o008m0ddbgds  3000b3z5-35Lbols OosMYMH LEOWJGHMOSFo, dom MgBHIL, Mmd Jombzomo
30bLEAHOMI30900L 0MH0BdO 06GHYO3MYBH(30900L M3Mm©YbMds 360369 M3650 56 50985BHgds 0MH0dO
299mggbgdoll  Mom@gbmdsl, bmem  3m3NMbo3o300L 2963399 9bMYOTo  (F9QOX0MS,
J0bsolB03580 s Abo@3MMeE 39¢3939tgdsdo) 3603369wm3bo 653090005, gobliszmmtmgdom
LSOBEFHIOGLMS 30Mb300 BMEOTOLS S A6DBEOIBZOL LodgE®mos, Lbgs Lo@Yyzgdoom MHMI 30d3sm,
MHMOgLSE 3000b3s BBYdS 19300 MJGMEPMA0mo 360d369ePMBOM S 96 SOOL WIEHZOMMNWO
06000 3mbMFHO30900m. 06Ol 9B Bb3sILBZS 30MHBZ0MO BMMTOL sbseroBo Jglisdsdol
056205690056 996900l 259mygbgdom Bodmogdsls dma3:399L MRO® Bomo 50304350
B396030L LoobEHgMglm 139bmIgbol L3gE0B03s.

33@g30L 8990

UBEHOG05d0  gobboeos  MobsdgMmgg  LsTgBHY3germ  9JBJool  9hHm-ghmo  LsobEghglim
36MHMdgdd, 3960dM, 49965¢00BgOIos MHgldMmbloIero 5d@Hgdo, dsmo JoMHOMOIPO BH039d0 O
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(9L3MmbLO3YdOL BB 30Mmb0MYdOL Mo30L93YMHGdBO MBsTgEMHM3g 0bgaeoliy® olzmEmULTo.
65800300 FoMmdmopqbowos Mgldmblormmo LsdgEyzgwm 5d&Hgdol LolEgds@eo sborobols
306390 J3IMdS. HMmIWOol sOLYIMS FbMmEwmE obygzoLEMG d93bogMgdsdo ILEWM©IdS

5 890dgds 0gml 0gmM0meo dmgeo OHMI)eodg 3063609G I 3393580, MHMAwog dggbgds

L53gAHY39™  5dBHJOL, U939 T9godegds AsdMmYgbgdrIer 0dbsl obgerolvymo gbols Lfsgwgdols
3659303500, 390569300 gM5ds¢030L 3OLT0, s1939 39305 MO IBOTEMWgdOL 3YOLYdLS

Q5 d9bods30L Lgdobs®gdbY.

3336900

$0bs9q056Mg 330930L FoBsb0s 49359650 BM™  ML3MbLOMo LYTgBHY3gem 99 900,85m0
doM0MOEO 303900 s dY39 Fsm0 BMBE30MmboMIBOOL Mo30L9dMYdd0 0bGHYOIMI M)
3™3Mb03530500.

do60ms©0 JoBsbos dogz00mm LoGyzogho 3sbbo, MH™Igwog 90dwgds Asdmobsodml
5QMYLsGHOL  3sbbols bgoalbgs BodBH03sdo. o) sMgLsGOL 30bsmds; 8) dodsMmz0l
53Mm©ds Q) 06535305

B396 29630boogom 9.§. »300306M0 3sbgdL™ s 0MHOd Mg5d30gdL, B0TsMMNZ0L BMEDsL,
5QM9L5GHOLOTO M I0IOMEGISL

35Lbob 25:3990L B3g3053035 FobOLEBPZMYdS 30FMB03o3000, S LESLMBM BodE03000:5)
05652(3BMBS B) 5MLOISM0 ) LIRAMOWMDS/0PBMOHOM S

Q05 MyM 1599EY39w™ 5JBHTo 393006MH0L 35(3)JAMM0s FJodgds 45dMObsGHML MmO 3
0535© 89300b30L Jobss@bom, sliggg dodsMrm30L BMOTom.

399myggbgdmero o@GIMo@Ms:

Borpamos 1986: bormarnos B.B Moryanue kak HyJIeBOM pedeBOH aKT U er0 POJIb B BepOaIbHOM
KOMMYHHKanuy// I3prkoBoe obmenue u ero equHunsl. Kamnanx

T'omy6es 1999: Tony6es C.A CemaHTHKa U ITparMaTHKa II0Ka3aTesleil Ge3pa3inyus:
conocrasutenbHbri ananus AK/l. Kpacuozap

JdembaukoB 1986: lembankos B.3 Teopus pedeBbIX aKTOB B KOHTEKCTe COBpEMEHHOU
3apyOexHOI1 JIMHrBUCTHYeCcKOH auTeparypsl. Beimn. XVII Teopus pedeBsix akroB. M

Kiapk 1986: Knapk I'.T" ., Kapsicor T.b Cnymatomue u pegeBoit akt. HJI3. B XVIL.M
Williams ..., 2007 : Williams Tennessee “ Orpheus Descending” Penguin Books

» «

Joyce ...2003 : James Joyce c6opuux «lyomunis», “ The Sisters” , “Two Gallants”
POMaHOB, AA I/IJIJIOKYTI/IBHBIE 3HAHU, I/IJI]IOKYTI/IBHBIC I[efICTBHH nu I/I]IJIOKYTI/IBHaH CprKTypa

IDUAIOTUIECKOTO TeKCTa // DJIeKTPOHHBIN HayYHBIN )XypHAI «MUp IUHIBUCTUKH U
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KOMMYHUKaIUu» [ DaeKTpoHHbIN pecypc]. — 2006. Pexxum moctyma:
http://tverlingua.ru/archive/002/02 1 02.htm

*  Pomanos, A.A. KoMMyHUKaTUBHAsA MHUIIMATHBA roBopsAuero B guanore / A.A. Pomanos //

DJIeKTPOHHBIH HAayYHBIN KypHaI «MUp TMHIBUCTUKYA U KOMMYHUKAIUN» [ DI€KTPOHHBIN
pecypc]. —2009. — N2 1 (14). — Pexxum moctyma:
http://tverlingua.ru/archive/014/1 romanov.pdf

+ Carey J].W. Communication as Culture. Boston, 1989

On Importance of Responsive Speech Acts Functioning Features in Intercultural

Communication
Abstract:

Modern reality creates a wide variety of communicative situations. Nowadays dialogue still
remains one of the most active forms of communication. There is an opportunity for intercultural
dialogue, the specificity of which dictates the necessity to find optimal speech-behavioral strategies to
ensure mutual understanding.

The question’s intention assumes a certain strategy, a kind of target program and has the task to
lead the interlocutor to give the information necessary to the addresser. The nature of the response is
of great importance for the addresser. The answer is a kind of code, the decryption of which requires
some efforts.

The degree of understanding of a response can be influenced by the speech-behavioral
strategy and tactics of dialogue inherent in a particular culture.

Comprehension of the dialogical unities’ behavior in the structure of discourse is of great
importance for the translation theory and practice, and presupposes, first of all, comprehension of this
phenomenon nature. Considering question-answer structures as one of the particular varieties of
dialogic unity and the study of the interaction of erotic(question) and responsive speech acts within a
dialogic unity, has shown that the latest have a wide range of pragmatic meanings.

Pragmatic meanings of responsive speech acts in our article are analyzed on the basis of
empirical material (translation of the stories of ]. Joyce and William Tennessee).

The cooperative background, which in most cases dictates the translation strategy when
interpreting the dialogic question-answer unities, is of great importance for the translation process.

We interpret concrete empirical material mainly within the framework of three cooperative

tactics: a) sympathy b) non-sympathy c) indifference.

Keywords: intercultural dialogue, comprehension, translation, responsive speech acts.
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ASSO!

a®030l 356¢0gdool 3misdmlvymo gsdEmMgdo
3M9x96 X 9x5M0dgL2, bs0ges MMES30330¢m0!
103 - 933960 boMsdol gMMm3bmwo SLEHOMBOBOIMNOHO MBLYMIsEHMM0S, LsMMNZIEM, MdOOLO, d.
30LEO35L J. 47/57
2050MmmM3000 39000M 330939006 396GH0, 0e0sl Labgwdfoxnm MboggmLo@gdo, bogs®mzgwm,
00000, Jodw3o Pmermysdzowols 3/5
9.~ 3mb@o: darejan.japaridze@iliauni.edu.ge; natela.oghrapishvili@iliauni.edu.ge

BLBHOsIEBO

dBobL 5d3H03Mmdd O 93w gbsL sbgbl gsdofoll bysdo®mBy Jodobstrg Imgzwgbgdby. ol
960036900356 Gl 05359m0L L3050 3OHMEgLBYIT0 s Fo3w9bsls sbIbL 39gdbmemaor®o
Lob3)dgdol F9omdIBY. ABOL 5gEH03MdS F90dgds LEBOGIMM OYML 5Es30560L LoMEboLy s
X 9630009 Mmd0LbmM30L.  FoMmdmagboer bsdMMIdo Fglfisgerowos, vy Mo MOHMPOIMm3IS3d0M0
5MLgdMOL FBOL 5JGH03MIBS WS MO30L 356gdogdls TGO, AsdMYgbgd o 0dbs TBol wrsdsms
3b65¢0@03Mcm0  396¢®0olL dogém 1800-2021 Hergddo 9od9md39969dmwo wosdoms dmbsigdgdo
(3mg0l ®oEbz0), 1939 G030l 356gdools s OO 3MAgEJOOL godmBgbol oliEGmMoro
R0dH900. 33w 30l F9IRO©  39dM3wobEs 3930060  3mLTOMO  BoJGHMMGPOLS ©S MO0
3960098090L dmMobL. OYObEs, ®MI 3M030L 3569dos B39MwgdMH03 bgds dBOL 59EH03mdOL
95Jb039dgd0l  FobEMdWOE, bmm FBol sdBH03mdoL JobodMdol gobogErmdsdo  gModol
3569305 bgds 35806, HMEILsEg OO 3M3EJd0 oberm3zgd0sh Bl 0,003 sbiGMMbMmIomw

96099bg 653090 b0 By.

153396dm Lo@yzgdo: 3M030L 3569dos, IBOL 59EH03MdOL (30300, OO 3MTYEHJOO

1. glssgoeo

d9aboghms 3963390 169900  3560@MdG6  MHMI  sOLYOMOL  3MOgsEos  FDoL
5943H03mdol (303w9dLs s JEsTOFol HBY30MHDBY 9630056M9dM IM3wg6gdl Fmeol. Ibols
593H03mdol 11-ferosbo 303e00L g96353wmdsdo IBol 959dEH03Mmds 0DBMHIds s F3F0M©IdS, M3
39309651 9bbl gsdofiols Bgs3om®Bg 30dobscg 3OM39L9dBY. 306506 FBOL 5dEozmdoL
39BOEOLIL 0DBMHPGds FBoL boliBo MEEHMI00LRIMO s MYBEBHYI6OL odmbboggds, ogo of393L

©95d0fol B9 5GIMBGRIOHML A50dMBSL, 9RO 30 033W9ds SGHIMLRIOML H9d3gmoEweS
@5 L03d33M039. gl 30 3603d369EM356 Bgas3gbsly sbgbl @gsdofioll 0My3zcrog IdSE
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MmOd0FSHg  9bmogLgd o  bgermzbmmo  3mLAMLYOHO  MebsdyHogmgdols s  Lobdgrgmm
A99bmemyom@o LolEgdgdol 3mdomdsbg (Pulkkinen, 2007; Svalgaard, 2013).

dBol  5dBH03mdoL  FoBHgdolol  dBol  STMAMJ393900Ls s 3MOMBseGHo  FoLols
3993YmOH3bgd0L MoMm©IbMdOl BOHILMID gHmo 0BOHYds SBJsMgdmEo Fomswo 9bgMyool
dJmbg bsfos3900L Momgbmds (Haigh, 2007), o3 99L5dengdgeros bLsdodo gobal MMM
3mbAmbdo  dgmBo  SLEGHMM™B3BHJOOL, obg  ©IEsdofoll  Bgs3oMDg Tymaxzo  5©sT0s6gdOL
X 963G gmdobsmngol (Unger, 2019).
dBol  @ogdgdols Fgboderm  39H0oMmEYMdol Jdglobgd 1761 — 1776 {egddo foGdmgdmwo
533063909000 Logw)dzgbg 06830mMTo30s 300390 Q593MEIWS 3. 3mMgdmwd (Drever, 1903;
Hathaway, 2015), omd3s dBob 5dGHogmdol 303e0 3mag30569000 gobs 3bmdoo 3. 935091
653006 (Schwabe, 1844). 3ol sg@03md0L Lo3gmglie 0603oEGHMM0 1849 (erosb sGols
dBol sggdolL MoEbzo (9. §. 3mexz0l Moibgzo), Mg bsbaMdwogzo Mol 496353 mdsdo Ibol
W5dq0bHg 093306039000 FmMbs39dgdol SMLGOMBO? ML Pob3oMmMdYdmwo (Balogh et al., 2014;
Usoskin, 2017).

5. Bog93L30L (1924) dobgz0m, BOL 99EH03Mmd0L (3030 OHMdST 36003690 Mm3560 A93agbs
95b0bs 353MdM0MBOL OLEHMM05DY. 3O (396G Y39eoBg 860T369wm3560 obGHMMOMwo
dm3w9bqd0  (FLMdIM0Z30  5MHJMYMDJd0, )3MY30900, ™mdgdo s bbg.) dBol  Wsdgdol
95gd0dAol BobEMdsE LYo 39HOMPOL 63 MdsT0 bgdms. Bsb s15939 IsER0bS
395305 FBoL 303wgdls s AMLIZ3EOL  MoMmEIbMdsL, 930@YTONE 9350 YOGOLS
10330E056MISL  FMEMOL. FBoL FogdlosE MO  5gEH03MOOL  39MHOMPIDO  H35300MGIIOS
5MOYMBom  9B9JGHJOMb,  39MdmE,  FMBOZE0sbMdOL  F9i3E0MGISLMD,  ©9935009d9O0L
393639093596 @S FoLHE0 L0330 0IBMBLML (Tchijevsky, 1971).

1995 ferosb 2004 Hersdg 8mbogdgdol dqlfogeroll 999 ©IER0b®s, MM dBol
5d3H0gmdol  11-fiemosbo  303emol  doduodmdol  gobdsgermdsdo 93056900l  JoEm930gds
Q5935009090050 F5GHIMBL, TogMsd 5353MOMMWSEO 0DBOEIds Fomo  Fgdmddggdomo
99L5dEdEMBYd0. S1939 F0GdI0s, I bgo (39MIME, OO Mo BobgzsMLlRgOML 53-
54°) 560l ©sd5EJO0MO LEHMILO 5sd0sbol 0TMBMEO LobEHgdolmgol (Davis and Lowell, 2006).

5003960005, ™A IDOL 5gEH03mdoL 303c0l Fodloddol gobTogErmdsdo dogo FoMoligsb

9596530 5530560 s0E3s (Stanley, 1879).

1740-056 1900 §e0s8g 90053056930l 103300 056MdOL dglifogwrom, dowgdme 0dbs
3MO9W5305 B033OM0sbMdsLY s FBOL 9g@03Mmd0L (303eL TMEMOL. LogmEberols Lsdwswm
bsbaMdeogmds 2-3 oo dgBHos FBob odso 9dGHo3mdol gobdogwrmdsdo, 3069 dBol
9ogdLbodoeM0o 5gE03MmdOL 3gMomdo (Juckett and Rosenber, 1993).

olgmo 3b6Mmdowo 3560900900, OMYMEOOES BBHY3930s, 0baolvMmo (309d-3bgwgds,
3530 3060 5 JMEgMs, Ix80JLOMES FBOL 9dEH03mdOL Lsdo oo dobodmTol gobTogErmdsdo.
3969, HMYMO0355 I30mEmgMob (1460 — 1550 §)f.), 3996960l (1645 — 1715 {f).) o o EHmbols
(1790- 1830 §%.) oo 3060dw9d900. dmagz0569000,, 2002-2017 {ergddo, Mmdgerog dmoEogl 3ol
59930b 439esBg M3 J060dMAL (BOL 5dEH03MdOL (303¢0gd0 23 S 24), obdgMGmES G5dYbody
3960gd0s - 8dodg d)3939 MYL30MSGHMOMo Lob®mdo (SARS), sbwm  sImbsgzwgmols
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https://ui.adsabs.harvard.edu/#search/q=author:%22Jevons%2C+W.+Stanley%22&sort=date%20desc,%20bibcode%20desc

ML30OSGHMOMo  Lob®mdo (MERS), bogzslb 306wmlo, 9dmms ©s aMo3olb A 3060Lo
(Wickramasinghe and Steele, 2017).

9099595350 030bLY, HMI FMS35¢Td 33009350 490D I60TZ69EMZ560 JMEMEs30s FDOL
59930l MHoMmEYbMdLS S 3M030L 3560Yd0gdls FmMob, Md9Ybodg sbgmo 33ergzol dgufiagerols
0909250 50dmBbEs, MM3 sbsewobo FgoEszs (3MI0EIdSL  Fmbo3gdgddo. goMs  sdobs,
Dmp096mm 9900b3z935d0 965¢0BoL ML 51939 393900 F98mbzgz0mo 5MBR93560 96 3sMvmo.
59 9BMLEHMOYIOL Qo035 oLobIdOm, 56 0dbs BoMgdMEo LEIEGOLE03MMS© 3603369mgzs60
93039090900 FBobL odgdol MHoMIbMdIBS s JOHO30L 3569gT0osls MMl MH0dg 3538060
d9qLobgd (Towers, 2017).

Dom0mabo LGoE05d0 2obboEIME0s 3MBAMLYO RsJEHMMIOLS S JOO030L 356gdogdLs
dmOob 30009 S300L 3OMdEGTs. Tgufogerowos 3938060 Dol 5gd@03mdsL, dBol LobEgdsdo
OO 303939d0L 259mBgbLS s AMO30L 3569gF0sls dmaMOob.

2. 359mygbgdmemo dmbszgdgdo s 990m@gdo

33093500 25dmyg9bgdemo 0dbs dbol wodgdol MoEbzol sbswodozm®mo 396¢®ol (Solar
Influences Data Analisys Centre, SILSO) 1800-2021 {j¢cgd0ol 8mbs3gdgdo. sbg39 godmygbgdwgero oym
oLEGHMM0o dmbs3dg00 FBOL Losbermgql 3m3g@gdol 2sdmbPgbobs (Jones et al., 2018) s yMo3ol
39600980900l dglobgd (Potter, 2001;
Hsieh et al., 2006; Tognotti, 2009; Janmejaya, 2014).

dBol 5d3H03mdsls o 3M030L 35670090L TGOl 3MmEgEsE30oL Jgbolifogwrs, dbob
59900l MoEbzoLy (3mEaol MoEbgzo) s OLEMMOWEo dmbo3gdgdol godmygbgdom sggdwEo
0g65 2003030 (Bob. 1), ®MIgebg3 ©oGsbowros dBol wsdqgdol Goibzol Lsdmswm mz0mMo
960083690™d900 1800-2021 §ergddo. 08539 695303B9 ©dobowro 04bs 30030l 35b6gdools argdo:
1830-1833 fergdol aM030l, GLvyeo gModol (1889-1890), gudsbmMo yModol -1918-1920 fargdo,
5D0mE0o 46030 - 1957-1958 s 1960 {argdo, 3mbg 3060l 30030l - 1966 §., @™ol aMo30l - 1976
0., OMLbreo gMmo3ol - 1977 §., 3606390l gMo3ob - 1997 s 1999 {iemgdo, wmmob ymodol - 2009-
2010 6. 05 3mmmbsgo®mnylsol - 2020-2021 §f. 3s6c0gdogdo (Potter, 2001; Hsieh et al., 2006; Tognotti,
2009; Janmejaya, 2014).
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Bob. 1. 3Bob wsdqgdol Moibzol LydMswm M30vMmo 360d3bgeEmdIdo (v9hHYy39EH0 BsBO) s B30l
3569300l fargdo (Lsd3mmbygdo).

3659830300056 BB (Bob. 1), H@I gM0o30l 356g80s bgds GMymOE dbol od@EHogzmdol
doJboddol, olg dobod~dol EOML. 53 Fog@0sL 25dmIEobstg, Fgmdegdgeros L3360
39903565 Dol 5gGH03MdLS s JMH030L 3560gF0JOL FMHOL 3MMGES300L SOLYIMDOL Tglobgd.

30LAMLYO  BoJEGHMOGPILS s Mm030L 3560l FMEOOL 3O SE300L  ILOYIBS,
3658303%B9 (bsb. 1) 35853900 OO 3TYEHYO0L (HMIgdoE bowrmwo ogm 89056H509d9w0
0350b5m30) 39M03gwomddo gogerol MM Jo000 3B0EB sdmMgdOL 3603369 ™dYdo (bob.
2), SbEGHOMbMI0ME 9OHMGMgddo. 30039FBHJO0L 35601599390 FoMmdmagbowos 3bMHowdo 1 (Jones
et al., 2018).

365980300056 BsbL (65b. 2), G gMHo30l 356gdogdo B39wergdcmog begds 3Bob sd@ogzmodol
95gdb0ddgd0L MM, bemrm dHob 5g@H03mdol J0boddgdol ML, 356gdos begds dbmem
95006, ®MmEalsg oo 3m3g3HJd0 vPbem3zEgd0sb d%Bgl 0,03 SLEGHOMbMmIomEo gMmgmEol

36 9dJ0.

3b®oo 1. o 3039¢9d0L Asbslinsmgdegdo

famgdo 30993300 bogmo 3056 356domo

3501533¢53096M0 | 390039¢03do (s.
Logogg 9.)

1807 | C/1807 R1 1-2 0.65

1811 C/1811 F1 0 1.04

1843 | C/1843 D1/1843 1 <-3 0.006

1858 | C/1858 L1/1858 VI (Donati) 0-1 0.58

1861 C/1861 J1 0 0.82

1865 | C/1865 Bl 1 0.03
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1874 C/1874 H1 (Coggia) 0-1 0.676
1880 C/1880 C1 (Great Southern Comet) 3 0.006
1882 C/1882 R1 (Great September Comet) <-3 0.008
1887 C/1887 B1 (Great Southern Comet) 1 0.005
1901 C/1901 G1 1 0.245
1910 C/1910 Al (Great January Comet) - 0.128
1911 1P/Halley - 0.59
1927 | C/1927 X1 (Skjellerup—Maristany) 0.176
1963 C/1963 R1 (Pereyra) 0.005
1965 C/1965 S1 (Ikeya—Seki) 0.008
1970 C/1969 Y1 (Bennett) 0-1 0.538
1976 C/1975 V1 (West) -1 0.197
1996 C/1996 B2 (Hyakutake) 1-2 0.23
1997 C/1995 O1 (Hale-Bopp) -0.7 0.91
2007 C/2006 P1 (McNaught) -6 0.17
2011 C/2011 W3 (Lovejoy) -3--4 0.006
2020 C/2020 F3 (NEOWISE) 05-1 0.29
350
300
250
& /AN A /AN ANIAN
£ 200
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% 150
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&
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0 O O ©
n un 1 N N N " N "N N N "N "N "N N N "N Nn N "N "N N
O O O O O OO O O OO O O O O O Q@ 6 8 © @ 6 o
TRRRRRRER8853333385388¢8§8 8
ffgdo

Bob. 2. 3Bob wsdqgdol Moabzol Lydrswm mz0mMo 36008369wmdgdo («fiy3zg@o bsbo), aModol
3969300l fiergdo (Bsd3Mmbggdo), oo 3MdgGHgool 39M039w0ddo 2530l EOML dsmo
306 dMEHd0L 36083690 Mdgd0 ([M9900) SLEHOMbMI0WME MMM gdTdo (F59M93EGdIO
100-%g, 36553030L dslidEHodol dqlsY30Lo). dsm0gmo (Y439@H0wo bsbo) 0,03 suEGMmbmdomwo

96990l GHMEO0S.
3. ©oLZMLOS S OL33BS
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dBob  5dBH03MmdBs s 3MO30L  356gdogdl FmMOL  3MOYEsE00L 330930l F9OIYRS©
93GHMOMs b5fods ssA0bs, MHMI 4030l 356gdos begds 3Bol sgEozmdol dobodwdol MU,
DmP09M0 53EGHMMHOL SHBOHOM 30 - FBOL 5gE03MmdOL Fogloddol FoePMdES.

30600 35600930930l 3OMRbMDoMYGdS doe0sh GmEos. 3569gdogdol Foedmddbol
obGMMoolb dglogeroll 8909y oAb, MMA 356@gdogdo ™o gdmbggzs dbol d30o0
00 d0bodmdols 3gmHomegdl (Navia, 2020).

3obboaro 0dbs Impgaro, MM FBoL od@Eogzmds Fodmoyqbl 30bdmbrMo Ho@dmImdols
3030l 30OLOL  sboewo 39303900l HME30EGOGE  30MMBSL. 5T TMOIWO?  9{MINZY
d9LsdgdgE0s AM030L 356gdool Mdge3s0sbo MHgdolools sblbs dombogMol dobodsdols
3963530 mdsdo (Wickramasinghe et al., 2020).

dBol  oggdoll MM gbmdol, osdBHozmeo  3mLImLbmo bboggdol dmbs3gdgdobls,
3M9bsbool 34obzs6mgddo s0dmbBgbowo dgMowomdol( °Be) oBm@Gm3ol 3mbagb@®mssool
d9LHogols s Fomo MOMOgH® F9MYd0L G99y FoOlimwo 3569gdogdols s §309dgdols
3936039900l 8mbo3999005b, 508mBbs, H™A gsdofiols BgwsdoMbg ymazger 11-13 fawofsdo
9embge, dbob  5dGHogmdol Jobodxdols FobwMdWws, bBJds Z0MHMBMEIO 93500 JdJOOL
2936039 9ds (Jaiswal et al., 2020).

30bAMLYO  5dobls s aModols s COVID-19-0l 356093090l dmeolb 3538060
39b6boe30l 99gae Fo®gdos, MHMA d9-19-21-9 Lowm3bggdol gModol yzgwrs 9309dos
3963005605 IbMmem© dBoL 59dEH03mdol doglodwmdols Jobermdo, bewm COVID-19 356gdos
@50l 3Bob 5gGH03mdoL 11-Ferosbo s 330Bo-sLfierosbo 303w gdol dobodmddo (Ragulskaya and
Tekutskaya, 2021).

1750-2020 §ergdolb 35609d0g00L s65¢r0Bol dggye 800gdmeos, MM dbmgwomdo
QOO 3060 3560980900, OHMymEmoEss COVID-19, 9dmbggzs 3Bol odgdols Mosm@gbmdols
95Jb0dMAL. bemerm ImBsgso 356gdogdo Amxzwomdo Essbwmgdom 110 ferol o6 Fbol
593H03md0bL 10 3030l 256353emdsd0s ImBsermbgero (Nasirpour et al., 2021).

BMa096M000 533MMOL 096 J00GOIM0s, O™ JM030 39MH0MEs© BBYds )sdofoby,
dBol LosbErm3zgl 3m3gEOL FogEslmMb H35380M9d0m, 3065006 3mIgEHOL 3oL bofowszgdo,
o3 gobobogds, MMaMmO3 300wLgd0, dHBOL JoMol IbTsMYdom 3MHEIEIds S S©HI3L
©9590§59¢9. 65303605 3026095305 3BOL 5gEH03MdOL 303 gdLS s FMHO30L 9J30Idogdl ImEOL
(Karim and Abbas, 2014).

B39bL Boge HomBm©agbog b5d0XMTdo FBoL wsdgdols Hoibzol, 89w0sM90gdgEo M350
boMo oo 30m3g300Ls s M030L 356gdogdol dglobgd obGM®moo dmbsigdgdols
299mygbgdoo 1800-2021 Hergddo 459m3wgboos 3538060 3mLAmbG 3sdGHMOmGOLS s gMo3ol
39560098090L dGob. 4MH030L 35609005 bgds FBOL sgdEH0g3mdOL Jogduodmol AoberMdEs@ 56 3B
593H03mdol d0boddols OH™ML, HmEaLsg 0,03 sLEMMbmIowmw ghmgmebg b53wgd dsbdow by

5bEM39d056 0O 3MmdgEgdo IbL.

359myggbgdmeo wo@ghMod MM
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Space Factors of Influenza Pandemics
D. Japaridze!?, N. Oghrapishvili!
IE. Kharadze National Astrophysical Observatory, Georgia
2Center for Computational Helio Studies, Ilia State University, 3/5 Cholokashvili Avenue, 0162, Tbilisi,
Georgia,

E-mail: darejan.japaridze@iliauni.edu.ge; natela.oghrapishvili@iliauni.edu.ge

Resume. The solar activity has a great influence on the earth's surface events. It plays an important role

on social processes and affects the operation of technological systems. Solar activity can be dangerous

for human life and health. The presented work examines the relationship between solar activity and

influenza pandemics. The sunspot number (Wolf number) data published by the Sunspot Number

Analytical Center for the period 1800-2021, historical data of influenza pandemics and greate comets

were used. The connection between cosmic factors and influenza pandemics was revealed, as a result

of the study. have been found, that influenza pandemics usually occur near solar activity maxima, and

during solar activity minima influenza pandemics occur when large comets approach the Sun at a

distance of less than 0.003 AU.

Key words: Influenza Pandemics, Solar Activity Cycles, Comets
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ASSO!

3H39000560l 3790Mslss s 39379M3GHM90bgM0L 3060l FgsM9d0000 ELlINsMYDS
9969 Leaos!; braggom dbgemsdg? gergby J9d9esdg®;s 3530 LEF0ES83003; gemgbg
dm3bMH03009°.
L5LM3069099Wo 3OMBILMEO, LodsOM3gemlb &9gdbo3mMo Mbogzgdlo@gdo; 20bolEIbE 3OMBILMGO,
LodoM39mL 39960329600 MbogaMLOEIBO0; 3d935¢e360, Lods®mzgeml 39dbozmMo «boggdLodg®o;

R YRS %)

©306m  AbmBwomlb  g439wobg 909350 x39MHM3z560 3OMEMJG0s. basGolbbosbo 3060l
Do608m9ds POMOEMY MBOM 59EwoeMo bgds, M3 3OM©MIEGHYg Inmbmzbols oML
396530605, 500 BYdIMYMdS, guoggMolo K0dol 35Dol dmyzsbs, 396sbols dmgzwols falgdo
39653060390 boGobbosbo 3060l d0egdsl, sBg3g 30093 9O doebHBg 860d369gwm3zs60
00b5306Mdss gm@dbols BoFoMm 3mboE0sdg d0Yy396s, 9699 BH0xgds, sM3069d0L 3Mm3gLols
Lo Fo®dsMm35 s w3060l 89bsbgs 0gowme 3oMHmdgddo [1].

33w930L JoBobL FoMdmMmoyagbs JoOmMEo s gMdsbmeo xodol yrmdbol dgMBg3zs, 50
X003900056  IM535boMolbmzsbo s MmEYbmmgd@ozmemo  FsB39690wgdol  Igmbyg, sln3g
LoPoMmBMM  30MHMBGBPOLNZ0L  TgLsdsdolo 3060l  oYghgds.  sTBOWIdMEO  MW30bmgdols
960356900056 99056935 5 o0 IJOOMNO M30L939d0L QodMge9bs.

33093030l FgoMbs  JoMmMwo-3b39osbol mgmes s g9M3sbmero-
39316O3GM00bg0M0  (Gewiirztraminer). ©3H5QES MO0 JIOSo  GHo3oL  ©30bmgdo,
0©96&MO0 GHgdbmwmyoom.

33w930L  30Bb0osb  A9dMI0bsMmg ©306Mmgddo  25boLIBWIMS doMomso  Jodomo
39565393900: gmool L3oMEHOL 899339 mds, 3060l 355306035 pH, oGO0 35530560,
dJem@s30  9553056Mds, MogolyRso SOz, 893930060900 SO2 Fodcmgdol 99339 ™mds.
F5OE0 S 296060 gm@dbols ¥0d9d0sb Jowgdmwo 0306Mmgd0 9OHTsbgm™sb TgEscM ..
33930l 30Bsbo 0gm 51939, 293MOEGHOSA0bgOd0 (Gewiirztraminer) 85JbodoEr Mo ALYS3LO
LEOMYPYMGBOEO 493l JoMgds, HMYMOLSE B0l b5d30w LsddMdMI0, 490360530 5949bgd9b.

33w939%0L 99093900L Jobg3000 ©sR0bs, MMA Lssbserobm TgMbgmmo n30bmgdo
do60mo©O  JodoMo  356599EGHMJd0m  Fgglodsdgds  LGHoboMEG0m  oIbow  BL3MYAL.
©306Mmgd0 458m06MBg3006 K 0ToLm30L oTobsl0sMYOIO MEYSBMMg3E03MM0 ™M30L9dgd0m,
©306Mm900 56H0L byBo s 35MTMBOMo EILdEg30.

153396dm Lo@yzgdo: 363900560 MY, 4939OEGOSF0bgMo (Gewiirztraminer), JodoMo
3565393 900.
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LogdoMmzgem 9339 0O bsbos 3060l LoddmdErml LESEGHMLom GOl 3bmdowo. o
393969b9Mds-39003069mdoL Abmgeromdo ©9dz9wglo 653356930 503mBgbowo. 3060l OLEMMOoS
Bgmeomols bsbsdo @s0fym s 980l 35aLEGMIMOI0 BodBHJO0 Y39wsbg 3bosos Bg9bL
939996580 2580mPRbs. JoMrN 0306ML 543l bs385MmP OO 3MEbE0sWo WS FobsdoMHMds Mma
5035306 9OHM-9MmM0 Bs3sGH0Mm P00 AMBom 03060l BsDIOBY. 306039 Gogdo guss
3QPOMOM030 bo3smmo  x009d0, TgmOg — LoJoMM39EMl  OLEGHMOOMEO  Gog@gdob
L5339 DY 999330OS V3060l BHTAMIWML BHoGWWo, 53 JoOOI ©306Mmb 30093
MRO® BoobEgMglmb bob MEbarmgwolsmgol s dgbsdg, MMAgElsg s0bodbsggh moomddol
4395 439956580, 9B 9GOl BHMOOEOIWo 8903069mds, B3 3930830 3060l OEIMYdsLS s
535M3905L 4mEolbIMBL. gl G9dbmemyos Mb03oMmOs S 56 ML sGOF 9P Lbgs J399sbsdo.
59 B5JGH™MM930b godmIobseY, LHTMBIZW M, 3000I3 MBOM 45FM0339MYOS oMo V3060l
Lobg o 306599MM39 3060l Lodys®™Bo JoHMMo 306M Lo3sEH0M 5EPOWL 035393l [1; 2].

9903069mdom  56Mb53wgd  3bMmdowos  3g®mBsbos. 29MBs600L 3060l Homdmgdols
©5bEMmgdom 60 % dmoL Mo0bwsb 335w Eol B9 MswH FbsMYDY. MMMz 3060l
939996sL,  29MBobosls  9M0gMMY35MM3560  Mg3MBHE0s  9d3L  LsgMmETMEOLM  AsldEed00:
L59JL3MOEGM BSBEOYODY IYgMRo MTHTMGI YOO 4gMH60SL FbMBEPOML 4Y39eBY gEgRbEHIO
3OMISGHMWO© LMBMs I ©0306Mmg0L 9935380609096, 49M3sb0s fomBMgdl 30bml M35
Lobgmdsls, G0, Bobg3M9©EH3I000 s (HIV0WO MJNMO V30bM9d0, F5MOLFIMO, Homgwo
5 3JM0sws 306mado [3; 4].

3939903GMs00bgM0l (Gewiirztraminer) 11533Mmdm 5¢n3900L dmolfobgmdo dgdsMgmMdL.
9B 56H0L 356MHEOLRBIOO YMMdgbo, FoMdmodzs ggMdsbosdo, Fs3Mmsd Msdgbodg sbgmwo Farol
396853cmdsdo 396 In0sbs  FgImoGIORWs  se3gd0, o TMEOL 0GOS0, b0,
M3obgmo,  bm®3zs30s,  LEFMIBAJMO s  Lwmggbos.  Gewiirztraminer-os  ©3060LmM30L
535bOB0sMYIG0S ROV 5OIMTSE0, M55 "BIO0X0 35MOL" SOHMISGL FMASAMBJI™. sboliosmydl
05O 35953006M3s, bool (3sbym, 5GHs80 s A9MRM0) s 30356GHWOMO  Lobgwrgdegdols
(X0bx9gM0 @5 ©M0B0BO) 5MMT>E0 3060l sTsbsLosMYOYE0 SMMT>EO 49B30MHMdGIMOS
39600 dmbm@HgM396930L 5MLYdMdOM (01939 MMM LMbgermgzsbo FML35EJOOL M) sbo) [5; 6].

3H39000560L 0gm®s  Johmwo mgmeymdbosbo Lowgzoby 35Pol x0bos, GMIGLoa
39303909390 09 M0 FL5 QO Wghbmddo, LosE 9955050053 0 sOLGdME 39bsbgddo ghmgwmwo
do6gdol Loboom 93b3wgds. (363900560L MG sbolosMYOL LodwomBy dgrogMo BMs-
39630056905 o F90oBMLHZ3E0s6Mds. ymddgbo O Lodfoxgdo dgwol bgddgddemol s
MoEb390006. 259m0ygbgds LYRGOL mgmGo FIMswo ©3060L ILEIBIIdSE. gm@dbols
LYo LodFogzgol 3gMHom©To Jobo JogMm0sbMds s5fg3l 22-23% — U, 3553056M0ds 6.5-7 g/ — L.

©3060L olsdBIYOOE H03M0Gs TgMBgMo gmMdbols x0dgdo, MMIgEWoE OGNS
3W9OALIEE  5356M5FT0. 309gMOGOL  Ad3Eol dgdymd, ymmdgbo ©MOEMLMIb gOHMI©
39P9M5 303 3539M9305Dg 24 LssmOb gobTogwMdsd0, Lo FMbS AMAOMEOLS s 9BH0TgdOL
©595390s. 24 Losomol goligerol 8999y, 399m036mgLls §3960 o 2oo30s ILHAgbs.
53960l 99009y, OmEaLsg §3960 dmobLbs wwgdJosb, sfdgbowo §3960 sog0s
13930° e FMOFgedo, OmIgwoi doyzsbow 0dbs oblsbwzmme  3Hgd3gcedmesby 15°C.
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9990093 5995 Logs®mo (206/100¢»), GmIgol 8993560l 899gyo3 ©o0fYm Mool
36m3gbo (16°-20°). 53 36OHmEgLol 9909 29WR39d3L MBROM B gd3gMoEIOH e Mmmabdo,
BOQOE 39O NIMIQ 39S 3MROMPOL 9630 DO, Boms Ggz5dmfdmon dobo 33w0gds. (gL
36MH™mEL0  olEBOBL 990mMmEAMI0EID 2oBoRbMWHT©Y). F9BIBbMDY, wgdosb ImbLlbow o
53960 ©306MmL MEsMGds 565¢0BYO0, 0B EHMYdS O BIdMEMME 0LbAYdS dMEGdTO.

©306m3d0 gobolisDBE3z®ms JoMH0mMs©O J0doMO 3560539GM9d0, HMIGEo I3
3b®0owo 1-ob bLsboom.

3bM:1 ©306mdo JodoHo 356599BHEMJOOL JoBLIHBOZMS

(3b39000560l
565¢00Bol Lobgmds 090Md 835066000
(936e3myw0) (036m37o)
00000l 3o Eo (%) 10,7 10,6
GOGMWO 0553056005 (/) 3,9 3,3
O30 95553006Mds (/) 0,66 0,46
956900 (/) 1,8 1,9
0530b535¢00 SO2 (/) 6,4 11,52
393538069090 SO2 (/) 71,68 81,92
pH 3,72 3,84

OmamO3  3bMowwo  1-sb  BbL, B396 doge  ©dBs©IOME  ©306mgddo, JodomGo
3565993900 I9ghygmdl 8909y B3mqddo: gmowolb L3oMmEGOL d903E39wMds  (3b39w0sbol
0go65do 335436 10,7% bmwm 293903GHM80b9MH30 dzoMgoo 2sblibgzsgzgds 10,6 %-oo.
O3 360000, Lods®mzgeml LwRmol ©30bmgdo L3oMEL dgoisglb 10-13 %-0wy, o3
©59M 300090905 Ymdbol Todm0osbmdsby. FodMgdols 999339wmds 0306mTo  goblsbr®magl
®3060L 3Hogdl. 99 ©306mgddo FogdMgdol 983339 ™dS 30 M0MJIol MsbsdsM0s, dgMygmdL 1,8-1,9
/-9y,

AOGHOMWo  8553006Mmd5 B396L  Losbsgrobm ©306mgddo Tghygmol 3,3-3,9 a/w-0).
dJOM@30 3593056Mds (3639060L MgMESTo a35d3L 0,66 g/, 293MEEHMS30bgMTo 0,46 o/em.
QOO 2oblib3g539055 Mog30LwRso SO2-I GoMmYbMdsT0, (33900560l Mg 33543l 6,4 ¢/,
bomm  94937903¢20069030 11,52 g/, sbg3g @o@o 4sblbgsgqdss 8939300690  SO:2-do,
3939005606 0gm®sdo 235436 71,68 2/, bmerm a93MEEH®s80bgMdo 81,92 a/w. pH ©3060L
96003690m3560 85639600905, Mo@sb ol FobLIBOZMIZL 3060l  LEHOdOEIMGMBSL. dobo
3993390 Mds ©0306MT0 ©IM30©YINMN0s LoghHmm 8553056M05BY, gobLo3MPMYdom 30 V3060l
0553519. 0593056M05 (3639000560l MYl 3060l 5MOL 3,72, bmem 9379 3EG0bgemol 3,84.

33w930L 99009390 ©Y0bs, MM (3639060l MYNOLS S 493MIOEGMT0bgMOL
g4963dbobgsb ©sdHBo©IdIo 0306Mmgd0 JodoEmo 35M89xEBHMYO0m Tggbodsdgds LESbsMEGHom
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53960  Jmmbmgbgdl s  @ITBOIIMYWo  ©30bmgdo  AsdmoMmBg3s  xodobmgzol
©535bslosmMYOYE0 MEIRYSBMM93E 03O0 M30L9d900.

3°9mg9gbgdmeo go@gMo@Ms:

1. bLEOOS 9. JsMMEo §3936M0L 3060l domdodoemo doboslinsmgdegdols Iglfogens.
oLgMES305. Mmdowrobo, 2021§. 5-19, 82-87 43.

2. xdmbsodg 2. 3030 F5396M5300L 35dMYgbgds 35630l B03MMDMbOL MYNEO S 35HPOLRBIMO
03060930l 9dbmemaosdo. obgm@saos, 2019 §). 30a3.

3. 29603560 v30bm [Internet]. Wikipedia.org. Wikimedia Foundation, Inc.; 2020 . Available
from:
https://ka.wikipedia.org/wiki/%E1%83%92%E1%83%94%E1%83%A0%E1%83%9B%E1%83%90
%E1%383%9C%E1%83%A3%E1%83%9A%E1%83%98_%E1%83%A6%E1%83%95%E1%83%98

%E1%83%9C%E1%83%9D (3565136900 350053mfdgdmwos 30/06/2022 §qganls).

4. Morais R. German Wine Regions and History [Internet]. Grapes & Grains. Available from:
https://www.grapesandgrains.org/2017/11/german-wine-regions-and-history.html

(1396513690 2509dMfdgdmeos 30/09/2022 Fgenls).

5. Wikipedia Contributors. Gewdirztraminer [Internet]. Wikipedia. Wikimedia Foundation; 2023.
Available from: https://en.wikipedia.org/wiki/Gew%C3%BCrztraminer . (13565369
39059mdgdyaros 30/09/2023 Fgunbs).

6. Gewurztraminer Wine Information [Internet]. Wine-Searcher. Available from: https://www.wine-
searcher.com/grape-187-gewurztraminer. («9356sb369coq 45053mfdgdwgemos 30/09/2023 o).

Comparative characterization of Tskhvediani Tetra and Gewiirztraminer wine
Elene Sordia!; Sofio Dzneladze % Elene Kebuladze?; Tamta Samitashvili3; Elene Butskhrikidze3.

!Associate Professor, Georgian Technical University; 2Assistant professor, Georgian Technical University;

3Bachelor, Georgian Technical University

Abstract

Wine is the most diverse product in the world. The production of quality wine is becoming
more relevant day by day, which was caused by the increase in demand for the product. The location,
the cultivation of the right variety of vines, the rules for maintaining the vineyard determine the
quality of wine, and another very important prerequisite is bringing the grapes to the required
condition, i.e. ripening, properly managing the winemaking process and storing the wine in ideal
conditions [1].

The purpose of the research was to select Georgian and German grape varieties, from these
varieties with multi-quality and organoleptic indicators, as well as to make wine suitable for production

conditions. Comparing the produced wines with each other and revealing their positive qualities.
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Georgian-Tskhvedianis Tetra and German-Gewdirztraminer were selected for research. Dry
white wines were produced using the same technology.

Based on the purpose of the research, the main chemical parameters were determined in the
wines: ethyl alcohol content, wine acidity pH, titric acidity, volatile acidity, free SO2, bound SOz, sugar
content. Wines obtained from Georgian and German grape varieties were compared. The goal of the
research was also to get the most similar and perfect taste in Gewiirztraminer as it is made in its real
homeland, Germany.

According to the results of the research, it was established that the wines selected for analysis
correspond to the limits established by the standard with the main chemical parameters. The wines are
characterized by the organoleptic qualities characteristic of the variety, the wines are gentle and
harmonious to drink.

Key words: Tskhvedianis Tetra, Gewiirztraminer, chemical parameters.
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LsGH30mme G030l 353Mmb9d0L 859myghgdols Howol sygbs s dsmo
o390 mEGMIOL gsBMEOLIMZ0L 0bEIBLOMMO FHgdbrmemmyogdols GgMmbggs

3939 Jgbdody, 53msbgogm strz353009, 30MmMP0 353099

LodoMM39w ML Fgdbo3m®mo MbogzxMLoE G0, 0.30L335L J. N°71, 0175, ®d0olo, bodsGrmggerm

el G TOR% %o

UEGHOGH05d0  2o5bsE0BGOIM0s  BodosGmzgwml  ©3060aHsBg FMmdMs30  BH3006535009d0L
LAHOMJGHMS, Fomo LobIMIGBO O BILOIMO; FBLEBMZMMOs MOMMIMEO BHZ0MHMbSJoOL
LOddWH36Y; OYHIBOWO0s  LbgoILbI3s FH030L LsGzoMmmm  gsambols 3MHmEgbEmwo  Howo
39005H03900L  obmM309egd580.  25dm3gbowos  3saMmbms  3MoMmGOOGIGHMIo 03900,
Mg, FoOHIMGO)OHMO0L oBOMES JqLodegdgE0s LodsGmM3gwmlb ®30603H0ol 306HMddT0;
3960905 8(omBmgdemOH™MdoL 4oBMEOL wMmbolidogdqdo.

1533%6dm  LoGyggdo: LoGzoMmm  3sambo, 3ogmbol  AFoMdmMgdEEmMds, 0b3gbLowmEmOo
3996mma0900, ©30608Bol Loddgrsgey.

09lssg5¢mo

3bmdoos, M3 b69d0oLdogH G30608Bsll  (g9b F9dmbggzsdo  Losdom  Lobmysmgds
,094oMMZ9wml  ©30603D5%)  aosbbos  Tglisdsdolo  LoddogMg,  GMIol  JobgZoms3
3960LsBO3MYds dob dogH Fowgdmwo (dgddbowo) 3OHMIE0s. B3oboaBol Loddwog®mgdo
03100 Lbdg0s JoLO A5TEHIMMBOLS S F9sHBOEZ0L MBIMO, HMIgE M3 LoM30bogbm Lsdggbogdm
A960bMmMmA00m 45996~ O oIBOZ0LY6MH05BMBSLSE MHmgd9b. Mbws 500bodbml, Mma
6900Ld0gMHo  630603BOLIMZ0L  ,,80bbsO*  3OHMBEGToL  [oMTmoygbl dolo  Loddgreg®mol
239H6s. 39690600305, O™ B3 IgEHO 04695 M30604BoL Loz, dom dg@o 0gbgds dols JogM
3943600 363053 9699 39IBOWO BHZ0MMO O 250935600 FFBogcm0, - Lymsbsm
9306m303960 9839JGH0m.

Logomm3geml H30609Bsbg (fobs 39Momdo 58096M35335600L M30603B) 49EIMGOMWOS
103530l oDBMOL Yz9ws Mbolidogds, Boa®ed BmaX IO SO 306309 BHWWO M3GMOGHOYWO
LoG¥530900, M35 BsFoMHM LI HZ3MOL MYoE0DYdS 396 bgMbrgds Lbgzossbbgs doBgbom. sgm
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39000b3939930 43999 95399BHwM05 8335000560 063 bLoMGO 3Hgdbmermyogdol ysdmygbgds.
LodoMmggerml  M3060aBoL  30HMdgddo  slgo  0bBHYBLOWME  Bgdbmermyogdl  Fgodergds

9035329036Mmm LsBH30MHm™M 353bgd0L 063HIBLOTG0Io300L 35010563 Jd0 dolo AFoMHTMYdIHMBOL
239HOOL JoBbom, LEEBHZ0MMNM F9IHB03700L 9539JEH0BMBOL SBSTIVEGIWS.

do®omoo bsfjogro

LSGHZ30M00M 353Mmbol 0bFGbLoMEO 459MmYqgbgdols IMs35¢0 bgmbo, dgmO s Lsdmsgds
SOLYdMBL, Boaod  3mb63OgAIo  (M39MH5GH0MWO)  BOEWOE00LMZ0L 9930 gdgE0s  FS00
d96B939, 593b  3H306Mmbs350gd0lL  LobgmdgdL,
90850007 gd90Ls s BLEGHMMIGHOL, FGHZ0MOL bmAg3W oG, 353Mbols BHo3L, oEslabowo
356MdM)3HJOOL 39gMRGMOB0sL, Jm3gdMwo M30bogybols s IgBmdgwo ®3060xHgd0L FH9gdboz MM
SO FMOHZ0 MO, Mb0FBOE0MJOME odsMOEJOL s Lbgs [1].

5060360 sb godmdobotg BoFoMms ©oYObEIL, ) GMAMMos Lb3zsslbgs EHodol
353mbgd0L Powo »30609D5%g (390535¢00)
A306000653500900L 5330190530, MM 2o6OLIBWIOML oL 353mbgdo, MHMIgEms 0bGHIBLOYGO
2990my9gbgds3 046905 80BsbIgfimbocro s Fgbodegdgero dsmo oMM MOHMBOL 2oBMHOL
d0Bbom. bMow 1-do Imyzs6005 LogoOM3geML H3060BoBY LbgsOLBIS FHo30L LsGHzoMmm™
353Mb9000m Lb350sLb3s brdgzas@mcmol GH3000900L 490030l 0bsd03s dMEM 3gMHom©ado
[2].

05090y 53 O™l 36003690 mds doom

3o9mygbgdols Bogdo®rnggeomls 9d6530

gbMowo 1.
Ubgoslbgs g3ogmbgdom Ls@EgoMmm gssHo3gdol 3sbbmmEogmmgdol obsdogs 2015-2021
fegddo
3505B0EO GH3060mYd0 fengdols
G306m0l s crBols oS 80bgo300 Ls8egsemm
slssbgangds 33005 §odo 05B3969090
2015 2017 2019 2021
1 2 3 4 5 6 7
B0 Bogmmdo 30LGHIObs 863817 401488 14016 71773 337773
L — 863817 401488 14016 71773 337773
6°3°"“§);‘;’:@ﬁd‘ 30LEBHIOBS 5883744 | 3945883 | 3062804 | 3689744 4145544
L — 5883744 3945883 3062804 3689744 4145544
QIbBMOMEOo 128779 53957 75955 33973 73166
356 (335¢dboo 292132 122400 172302 77064 165974
85033 YO IR
30B@0696H3%oo | 289007 121092 | 170459 76240 165200
Lyem — 709918 297449 418716 187277 404340
3065 5 3569569990l Bobggomzoambo 431345 356375 390828 840896 504861
95sbo 09933560 37866 31285 34309 73818 44319
L — 469211 387660 425137 914714 546930
La0®gfzoce Bobggemgoambo 187246 | 250023 | 412611 | 382630 308127
bywynwo
Georgian Scientists/do®mggaro dgisbogmgdo .5 N 4, 2023 135




Lo — 187246 250023 412611 382630 308127
La88bgbcom Bobggotigopmbo | 1426093 | 1156316 | 1026630 | 932865 1135476
330600
Loy - 1426093 1156316 | 1026630 932865 1135476
054obo 20543 14601 12705 8905 14188
LSEYIM BHZ0OMO
Bobggom3oa0b0 53088 37733 32832 23010 36666
Lo - 73631 52334 45537 31915 50854
@brGrmO 187244 179046 | 256386 | 331593 238567
Bobgzs6353mbo 212112 202825 290438 375632 270252
Lbgoslibgs
3oL 639262 611275 | 875319 | 1132078 814483
3mb@9gobg@dboo 424224 405653 580876 751265 540504
Lo - 1462842 1398799 2003019 2590568 1863806
054obo 130274 141546 197246 155463 156132
096500 womnmbo
Bobgzamzgoambo 336657 365789 509729 401751 403482
Lo - 466931 507335 706975 557214 559614
Bigowwo ©3bIHMO 6438 4828 5192 1896 4588
(©5935LMmgdE00)
beyen - 6438 4828 5192 1896 4588
J3965bdo6o o
" Bobggo®zoambo 520967 537738 887798 269596 554025
3mdbo
Lo - 520967 537738 887798 269596 554025
Jodow®o o
@obrGEmO 506839 | 565912 | 719270 | 1337069 782273
90bgMH oMo Lobwydo
beyen - 506839 565912 719270 1337069 782273
05g4obo 246001 147395 139758 160596 173437
3530 wommbgdo
Bobggotgoambo 635724 | 380901 | 361165 | 415016 448202
Lo - 881725 528296 500923 575612 621639
3530 wommbol
Bobggs353.060 10237 882 23742 871 8933
XIOMO
begen - 10237 882 23742 871 8933
859560 @ ool
bMEmwo 373662 304639 263016 338004 319830
boewggwo
M9RO079OME). 90572 73841 63753 81929 77524
Lo - 464234 378480 326769 419933 397354
- @obrGmo 74442 87604 104544 32381 74742
6099500 5080660%0@0 6123 7205 8599 2663 6148
begen - 80565 94809 113143 35044 80890
bmGOEo ©o
GIBOOIIO. 128404 173336 | 168363 | 132065 150542
bmO330M0MgG9d0
Lo - 128404 173336 168363 132065 150542
1086064
- 14142842 | 10681568 12130786 11952708
X500 5

MOmamO3  dmnygzsbomo  3bMowosb  Bsbl,  LodoGmzgwml  M30bogBol  LsGzomomm
3905H00390d0 dMbsfogmdsl 0©gdl dobo dmds 39Mm30L g3zges GHodol 3sambo, dbmerme

Ub3oolbgs MBsg3sMEMdOm. by LsFoMMS IHBMBEHIL M G5 Lobol FH300mbs350gd0
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ddO0gb LodoMmmMZ39ml ©30608Hsbg o OMAMO ML AsbsHowgdmwo dsmdo sbMogn 1-do
dmyzsboo  BHz00mgdo.  bob.1-bg  bsB39gbgdos  Lodo®omggwml  M30603bsBg  ImdMogo

A306006535009000L Bggds.
d9Bmdgeo d9bmdgemo
Mzoboabs bafsmoggemmb Gioboabs 30603y
1
0 >/
2 3
—(o;:-:-"j O—w— () -

65b.1 bogsGmmggamls 30609B5%g 9md@msgo Gz300mbs350gd0.
[ | M - 3306006535009000 Lsbggdo. 1-lvyzos
GM36Bo o (9gls3g J39960sb glodg J399s6580); 2-89BMdgmo BId0B LagoMmzgermls
05603690000 d99mbirmero GH3000653500 (083G E0); 3-89BMdg aBgdBY golisligemgeo BHz0MHmbs3swo
(9953BEO); 4 - 50ROWMBGHOZ0 B306mbBs35©0; * - LslsBEgGm LsyGIOO;
0- ©53300m30L Lo IMHGd0; M - 53Ol LyEYXIHIVO.

B5b5H0b BB, MMA LodoMmzqwml H30609Bsbg dMm5MBL (45095 R0Yds) mmbo Lsbols
A306006535000: Lgms BHMIBEDOG0, 9699 BHZ30MM0 o9 P0WYds LoJsOMZgMmb H3obogBbol
393000 dqUsdg  J399bosb  dgledg  399sbodo;  AgBmdgo  gBgd0EIL  LodsMmzgwrmls
©56036adom  Jgdmbyyero  B30000, MMmIgeos 9939009096900 OEWSL  (083mMG0);
LogoOM3geml ©3060aHB0oL  LyYMMgddo IEGHZ0MMMWO  GH300m0o, MMmIgwos dogfmEgds
99Bmdg H30609Hg0L (9Ju3MMEH0) s 5EYOWMIM030 BHZ0MMO0, MMIJWOE 0GHI0MMGdS ©S
03905 LyJoOMZgE Ml M306094BoL Fotyargddo.

@b®o  2-o 9myzsboos  Bodsemgguml  H30603B5Bg  Lblsolbgs  3H300mbs3s0m
239005HD0MYWo  BH3060Hm0L  Lobgmdgdo, bmem  gbMow  3-Fo  sLEbMWos  FHZ0M™S39JOOL
Bobgmdgdol Jobg3000 FOIBOEWO  BHZ0MMOL MoMEIbMds ©s dgddbowo  3OHMI3E0s
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OIIPCAEJICHHC AOJIN MICIIO/Ib30BaHHUA I'PY30BbIX BarOHOB U BBIGOP HHTEHCHUBHBIX

TEeXHOJIOTHI AJIA TIOBBIMMEHW A X IIPONU3BOANTEIIPHOCTH

ITerpe Kenxapgze, Asrangur lllapsammizgze, I'eopruit Kauurazaze
Pesome

B crarbe mpoaHasM3BIPOBaHBI CTPYKTYpa, BHABL M XapaKTephl I'PY30IIOTOKOB, ABIDKYIIHECS Ha
I'pysuHCKO# Xeye3HOH Aopore; olpejeseHa MOLUIHOCTh KaXK/OTO BHA TPY30II0TOKA; YCTOHOBJIEHBI
IIPOIIeHTHEIE OJIA Pa3HbIX THIIOB BarOHOB B OCYyIIECTBJIEHUU IIepeBO30K. BBIABIEHBI IPHOpUTETHBIE
TUIIA BaroHOB, IIOBBIIIEHWE IIPOM3BOJUTEIBHOCTH KOTOPHIX BO3MOXHBI B YCIOBHAX I['py3mHCKOI

JKeJIe3HOH AOPOTH; BLI6paHLI MEPOIIPpUATHA II0 IIOBBIIIEHUIO ITPON3BOSUTEIBHOCTH.

Determining the share of use of freight wagons and selecting intensive technologies to

increase their productivity
Petre Kenkadze, Avtandil Sharvashidze, Giorgi Katsitadze

Summary

The article analyzes the structure, types and characters of freight flows moving on the Georgian
Railway; the capacity of each type of cargo flow has been determined; the percentage shares of different
types of cars in transportation are established. Priority types of cars have been identified, the
productivity of which can be increased under the conditions of the Georgian Railway; measures to

improve productivity have been selected.
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On the Rules of Applying Fertilizers to Red Soils

Nunu Kutaladze!*, Zurab Mikeladze!, Shota Lominadze?, Sophio Papunidze' #, Avtandil
Tsintskiladze®#, Dodo Abuladze!, Teimuraz Gorgiladze!,

'Department of Agrarian and Food Technologies, Shota Rustaveli State University, Institute of
Agrarian and Membrane Technologies, Georgia, Batumi; 2Agrotechnology & Engineering
Department, Shota Rustaveli State University, Institute of Agrarian and Membrane Technologies,
Georgia, Batumi 3Department of Membrane Technologies, Shota Rustaveli State University, Institute

of Agrarian and Membrane Technologies, Georgia, Batumi.

Abstract

The article presents research results of applying mineral fertilizers to red soils. The research aimed at
increasing productivity in low productive red soils, definition of optimal volume of fertilizer costs,
developing the recommendations for fertilization. The agrochemical indicators were studied before
applying fertilizers, also after three years since the beginning of tests. There are some changes in
agrochemical indicators because of fertilization. Total nitrogen content, soil acidity indicators and a
sum of absorbed bases has also remained the same. Hydrolysed nitrogen and exchangeable potassium
content has been slightly increased. It was revealed that application of phosphorus fertilizers in the
soils with poor phosphorus content (phosphorus oxide P20s < 30 mg/100 g) with phosphorus P180
kg/ha nitrogen N300 potassium K100 increases productivity. It is recommended to apply phosphorus
and potassium fertilizers during winter digging. In the soils with low phosphorus pentoxide, an optimal
dose of nitrogen is 200 kg/ha. It is advisable to apply nitrogen fertilizer - 60% from March 1st to April
1st, and the rest 40% - in July. The research also revealed that phosphorus fertilizers shall be applied
once in three years with dosage 540 kg/ha. This significantly decreases the costs.

Keywords: fertilizer; soil fertilization; red soil.

Introduction

Implementation of the goals of the country and its further development perspective, our future, along
with other factors significantly depend on protection of the soil, increase of productivity and rational

use of fertilizers, it is particularly important for the Autonomous Republic, where an opportunity for
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increase of agricultural fields is almost exhausted and it depends on intensive farming development.
Thus, scientific research of soil cover is of a high importance.

Immense growth of the world’s population, along with other several issues, makes food security
quite problematic, which is also related to increase of soil productivity. Production of agricultural crops
and increase of rural population’s social-economical potential highly depends on solving this problem.
It may be surprising that the majority of our population in the region takes a little care for increasing
productivity of “soil-breadwinner” (Kutaladze er al. 2019).

Adjara is one the unique regions in the world by its natural landscape conditions. There is an
interesting changing pattern of climate, soil flora and fauna on small plots of territory. Natural contrasts
are astonishing, as in any period of time one might enjoy a green blossoming flower bed and snowy
mountains at the same time in Adjara. Agricultural activities of a Georgian man, and specification of
Adjara agriculture, are harmonized and absorbed with this natural characteristic. Considering current
soil-climate conditions, focused on unique southern crops (tea, citrus, tung-tree, laurel), the variety of
fruit grows wonderfully (Tsintskiladze er al 2022).

Considering complex geological-terrain and climate conditions, even a minor mistake in
agricultural activity might cause irreparable impact. This is evidenced by an activation of natural-
geological processes in the recent years in Adjara, such as erosion, floods, landslide, rocks - avalanches,
snow avalanches, hundred hectares of agricultural fields are severely damaged, financial damage is
huge. Plough made in steep slopes, uncontrolled cutting down of woods bring irretrievable damage
with sparse forests and destroyed forest tracts, decreased or disappeared watery mountain streams,
mountain slopes are gradually slipping off the source of our existence - soil cover (Urushadze er al
2015).

Currently, in all regions of Georgia, including Adjara, the tea and citrus plantations are mainly
planted in acidic red soils, characterized by a low productivity. Agricultural product production in any
type of the soil, depends on natural productivity of soil, which impoverishes and exhausts the soil. An
increase of the soil productivity directly relates to the intensive use of mineral and organic fertilizers.
In this regard, mineral fertilizers have an important role (Kutaladze 2006; Kutaladze 2009).

Uneven and sometimes high-volume application of phosphorus fertilizers in the red soils caused
different content of phosphorus pentoxide. Four categories were differentiated in the red soils of
western Georgia: 1. Very poor with phosphorus pentoxide. 2. Poor. 3. Averagely supplied. 4. Increased.
5. High. 6. Very high. Phosphorus pentoxide transferred to sulfuric acid extract with 0,1 normalcy, for
those soils, amounts to: 1) less than 8 ml, 2) 8-15 ml, 3) 15-30 ml, 4) 30-45 ml, 5) 45-60 ml, 6) more
than 60 ml1/100 g of soil (Kutaladze er a/ 2003; Margvelashvili ez al 2009).

While assessing soil on the plant nutrition elements, along the content of moving forms, it is
very important to consider synergy and antagonism in the process of transferring nutrition elements
to plants. It is defined that excessive nitrogen in plants decreases intensity of phosphorus transfer and
on vice versa, absorption of excessive phosphorus reduces nitrogen transfer. Thus, the creation of a
physiologically balanced solution requires regulation of the dosage of nitrogen fertilizers according to

the content of the phosphorus pentoxide in soil. If this pattern is violated, then a plant may not use it
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for generating organic substances but increase the nitrate forms of nitrogen fertilizers instead, which
are eventually transferred to fruit. For a transfer regulation of nitrate forms to a plant, we thought
about application of nitrogen fertilizers with a consideration of a volume of phosphorus pentoxide in
the soil. For this purpose, the different content of phosphorus pentoxide in the red soils, influence of
nitrogen fertilizers over productivity and quality of tea green leaf were studied. The research of this
topic has a huge importance for a rational application of nitrogen fertilizers and reduction of nitrates

in tea production (Kutaladze et al 2005a; Kutaladze er a/ 2005b).

Application of N, P, K fertilizers to the red, low productivity soils, promotes complex chemical
and biochemical reactions in the soil. A solubility and adoption of food substances, the elements’
fixation in sparingly soluble or insoluble forms after chemical degradation and evaporation

depends on the progression of those reactions (Kutaladze et al. 2003).

Material and methods

Field testing

The aim of the research was to study and substantiate the rational methods of applying mineral
fertilizers to the red soils occupied by the tea plantations in Adjara ensuring high and stable harvest
with a high-quality production.

The purpose of the research was to study the following topics:

e Phosphorus transformation in the red soils of Adjara through applying phosphorus fertilizers in
different dosages.

¢ Influence of mineral fertilizers application methods over the harvest and quality of tea plant.

e Impact of mineral fertilizers regular application over productivity of red soils.

e Economic efficiency of applying phosphorus fertilizers in tea plantations. Definition of

perspective, economically profitable variations, and their implementation in production.

The experiments were carried out on typical red soil in the testing station in Chakvi (2019-
2021). The research used stationary field testing and laboratory research methods. A tea plantation on
the sample plot was planted in 40s of the previous century: breed “Kolkhida 257”.

The plot has been divided into sections for field testing. The samples for agrochemical
description of the sample plot soil were taken prior to applying fertilizers. The samples were taken
from the soil sections 0-10, 10-20, 20-30, 30-40, 40-50. The same works were carried after three years

upon finalizing the field experiment.
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Research methods

The agrochemical analysis of the soil samples were carried according to the following methods
(Margvelashvili 2019; Margvelashvili et al. 2021; Mikeladze et al. 2021).:

e Total humus by Tyurin’s method;

e Total nitrogen, phosphorus, potassium by Ginsburg-Shcheglova-Vul'fius accelerated method;
e Exchangeable acidity - Sokolov method;

e Hydrolytic acidity - Kappen’s method;

e Absorbed bases - Trilonometric method;

e In extract of pH KCI - Potentiometer method (with pH meter);

e Phosphorus pentoxide - Oniani’s method;

e Exchangeable potassium - Maslova’s method;

e Hydrolytic nitrogen - Tyurin’s and Kononova’s method.
Results
Scheme of the field experiment
The experiment was carried out four times. Total area of the section is 48 square meters, which is

isolated by 2 protection zones.

The field experiment was carried in the following scheme:

(1) Unfertilized (control)

(2) N300 K100 background

3) NK+P60- annual application

(4) NK+P120 - annual application

5) NK+P180 - annual application

(6) NK+P240 - annual application

(7) NK+P360- application once in 3 years

(8) NK+P540 — application once in 3 years.
Agrochemical characterization of the sample plot
Soil on the sample plot is characterized by the following agrochemical indicators (Table 1): an average
content of humus and nitrogen in 0-15 cm layer of the plot soil it is 6,2-6,3%, while total nitrogen is
0,31-0,32%, which decreases in the depths of the soil. There is no decent difference between variations
of humus and total nitrogen content. Total phosphorus content in 0-15 cm layer is 0,15-0,16%,

phosphorus pentoxide content is low and in the same soil layer does not exceed 10,5 mg/100 g. Its

content reduces in the depths of the soil.
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The research soil is characterized by the following characteristics: a high content of potassium
0,92% and low content of exchangeable potassium 12-15 mg/100 g. As it was revealed by the
agrochemical research, the research soil is characterized by a low content of absorbed bases and a high
exchangeable acidity, which is caused by a high volume of potassium, this is typically normal for tea;
reaction of soil is acid, 3,6-3,7 in pH KCI suspension, which is completely normal for tea.

A regular application of the fertilizers increases not only productivity and number of nutrient
substances required for a plant, but their ratio in the soil. Applied fertilizers have a huge influence over
physical, chemical, and other properties of the soil. Long term application of the fertilizers promotes
profound changes, which increase productivity.

During three years (2019-2021) after the field experiment, nitrogen 900 kg/ha, potassium 300
kg/ha and phosphorus 180-720 kg/ha has been applied to the soil (Table 2).

Table 1: Agrochemical description of the sample plot before the field experiment (Chakvi red soil, tea
plantation. 2019)

Sample Total absorbed | Total %
bases mg.equiv/
=
e = - : 2
g g E 100 g soil 2
%) o < S
= = o %
£ g E Ca[M [To [N P K E
w
= 2 tal = o
5 T |2 & ? 2 | 2
g « g3} &0 o
i g 8 z 8 | =
= —~ e i = -3 = g = N g
@ 8 | S| %3 37 =% | 2P| ®
= S | B| 84T = Sw | B 8|8
B |z | 2|48/ 3¢ 52|8¢ |9
A a E | X3 2= mR | 2A A
Unfertilized 0-15 3,6 62 |78 15,7 31|13 |44 032 0,15 0,91 5,8 85 13,5
control 15-30 3,6 45 | 8,0 12,3 28 11,1139 022 0,09 0,90 3,2 6,5 11,8
sample 30-45 3,7 34 | 82 11,0 2310932016 | 006 | 089 1,8 25 9,5
N-300 0-15 3,6 6,3 | 80 18,0 26 | 1,4 | 40 | 032 0,16 0,91 6,2 10,2 14,0
K-100 15-30 3,6 4,6 | 85 16,2 26 | 1,0 | 3,6 | 0,22 0,11 0,90 3,6 6,7 11,2
30-45 3,7 35 | 82 13,3 22108130016 0,07 0,89 1,8 2,4 9,4
NK+P60 0-15 3,7 62 | 8,4 16,2 30 | 1,3 | 43 | 0,31 0,15 0,92 5,7 9,5 13,8
15-30 3,7 42 | 87 12,5 26 | 1,1 |37 021 0,10 | 0,91 3.3 6,3 11,0
30-45 3,8 33 | 88 11,4 22109131017 0,06 0,90 1,7 2,5 9,9
NK+P120 0-15 3,6 6,3 | 8.2 18,3 30|15 |45 032 0,16 | 0,91 6,0 8,2 12.0
15-30 3,6 45 | 83 16,8 26 |12 ]38 | 022 0,09 0,90 3,5 6,5 8,8
30-45 3,7 34 | 86 13,5 24 (08 (32016 | 006 | 089 1,8 2,4 6,2
NK+P180 0-15 3,7 63 | 7.8 17,7 29 1141|143 |031 0,15 0,92 5,8 10,5 14,5
15-30 3,7 44 | 80 15,0 25 (11136 | 021 0,10 0,91 3,4 6,4 11,2
30-45 3,8 3,6 | 85 12,9 25 (0833|016 | 0,07 |09 1,9 25 9,1
NK+P240 0-15 3,7 6,3 | 81 19,0 3,1 | 1,3 |44 | 032 0,16 0,91 6,0 8,1 15,0
15-30 3,7 44 | 83 15,5 25 (1237021 0,11 0,91 34 6,3 11,0
30-45 3,8 35 | 85 13,0 25109 |34 | 0,16 0.06 0,90 1,8 2,5 9,0
NK+P360 0-15 3,7 62 | 81 18,9 31|13 |44 ]|031 0,15 0,91 6,0 9,0 15,0
once in 3 years 15-30 3,7 4,6 | 82 15,4 25112137021 0,10 0,91 3,5 6,5 11,1
30-45 38 35 | 86 12,9 25109 |34 ]016 | 0,07 |09 1,4 25 8,0
NK+P540 once | 0-15 3,6 62 | 8.2 18,6 30|15 |45 ]|031 0,15 090 | 6,2 9,5 14,2
in 3 years 15-30 3,7 45 | 84 14,8 23113136021 0.10 0,90 3,6 6,4 11,3
30-45 3,7 3,6 | 87 13,2 24 (0832016 | 007 | 089 15 2,4 7,0
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Table 2: Agrochemical description of the sample plot after 3 years of the field experiment (Chakvi red
soil, tea plantation. 2021)

Total absorbed bases mg.equiv/ Total %
—~ 3 100 g soil Ei
8 g |3 o
2 eb g S
rE:. g g ®
[-1]
Sample g _g g = H
i= o b=l Ca Mg Total N P K o0 ©
: 2 |3 = | g2
[ 4 [V 9 r B . — B
Tt |8 (5|23 2 3 23 2% |8
k= ) E E bo S bo ,_g o 8 o | 8
B |z | 2|28 2 8 8/ 8¢ | ¥
(=] =9 o |25 =1 E‘ — o3 =& [25]
N 0-15 36 | 6277 |155 3,2 13 45 032 [015 [091 [50 |82 13,0
Unfertilized
control 1530 |37 |44]|80 |122 2,8 1,2 40 021 008 |09 [30 |62 11.0
sample
3045 |37 [34]80 |11, 2,4 1,0 34 016 | 006 |08 |17 |25 9.4
0-15 35 | 6382 |182 2,9 14 43 032 015 092 [120 |89 17,2
N300
1530 |35 |47 |86 | 163 2,6 1,0 36 022 [011 091 |65 |63 132
K100
3045 |37 |[34][82 |[130 23 0,9 3.2 0,16 | 007 |089 |20 |24 95
0-15 36 | 63|85 16,4 3,3 13 46 030 |016 |092 |120 | 155 18,0
NK+P60 1530 |36 |47 |87 | 126 2,7 1,1 38 022 (010 [091 [61 |80 133
3045 |37 [34]88 |115 2,2 1,0 3,2 017 [ 006 |09 |20 |27 10.0
0-15 37 | 6583 | 187 3,0 15 45 032 016 |092 [128 | 180 17,6
NK+P120
1530 |36 |46 |84 | 168 2,7 1,1 38 023 (010 [091 [60 [ 105 13,0
3045 |36 |34]86 | 135 24 0,7 3,1 0,16 | 006 |08 |20 |33 8,3
0-15 36 | 65|80 |178 3,1 1.3 44 032 015 092 [130 [ 221 185
NK+P180 1530 |37 |45]|82 | 150 26 1,2 3,8 022 [010 [091 [58 [ 128 13,4
3045 |37 |36|85 | 131 2,5 0,9 3.4 016 | 007 |09 |19 |40 9,0
0-15 36 | 6583 | 194 3.1 13 44 032 016 |092 | 130 | 234 185
NK+P240 1530 |36 | 45|83 | 155 26 1.2 3,8 021 011 [091 |65 135 135
3045 |37 |[36]85 | 130 2,5 0,9 3,4 016 | 006 |09 |18 |45 9,0
0-15 37 | 6483 |194 3,2 13 45 031 016 |091 | 135 | 173 18,1
NK+P360
once in 3| 1530 |37 |47 |83 | 154 2,6 12 38 021 010 [091 [64 | 100 133
years
3045 |38 |35]|85 132 25 0,6 3,1 016 007 |09 |18 |30 9,0
NK+P540 0-15 36 |6483 |188 3.2 14 46 031 [016 |091 | 130 | 182 183
once 1530 |37 |45 |84 | 149 2.4 14 3,8 021 011 |09 |65 11,8 13,4
in 3 years 3045 |36 |36 |87 | 132 24 038 32 016 | 007 | 089 |18 |35 91
Final result

The data reveals that during the experiment, a high volume of nitrogen, phosphorus and potassium

fertilizers were applied to the soil. The soil samples were taken (in the fall of 2019, at the end of the tea
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bush vegetation, according to the field test options) to carry out relevant agrochemical analysis for

defining the influence of mineral fertilizers applied to the soil on the agrochemical indicators (Table
2).

Discussion

There are some changes detected in the soil indicators of the experiment samples after applying
nitrogen, phosphorus and potassium fertilizers (As shown in Table 2). It shall be noted that the humus
content has remained almost the same for three years, with only 0,1-0,2% increase of total humus.
Total nitrogen content, the soil acidity indicators and total absorbed bases also remained the same.

The content of hydrolytic nitrogen and exchangeable potassium has been increased compared
to the control version of the research soil (As depicted in Table 2). If the content of exchangeable
potassium is 13 mg/100 g of soil in the unfertilized sample, a volume of exchangeable potassium in the
rest of the samples equals 17,2-18,5 mg/100 g. The content of hydrolytic nitrogen in unfertilized options
is 5,0 mg/100 g of soil. In the rest of the samples 12-13 mg/100 g of soil. There is a distinct difference
between the samples when it comes to the content of phosphorus pentoxide. The content of
phosphorus pentoxide naturally grows with an increase of superphosphate. If its content in the
unfertilized samples is 8,2-6,2-2,5 mg/100 g of soil according to the depth, it reaches maximum on
NK-+P240 sample and accordingly amounts to - 23,4-13,5-4,5 mg /100g of soil.

Thus, the content of phosphorus pentoxide in the upper layer of the soil has significantly
increased on this sample. However, according to the resulting indexes, it still lacks this nutrition
element, and it is important to apply phosphorus fertilizers. When reviewing Table 2, it is worth
mentioning that - NK+P180, NK+P540 samples, that were applied in 2019 by the same volume of
phosphorus, are essentially different by the content of phosphorus pentoxide. If the phosphorus
content in the 0-15 cm soil layer of NK+P180 samples is 22,1 mg, in the NK+P540 sample it is 18 mg/100
g of soil.

This could be explained by the fact that the total volume of phosphorus in the NK+P540 kg/ha
sample, was applied once and left for the following activation. Soluble phosphates applied to those
samples have been transformed to sparingly soluble and less phosphorus pentoxide, while on the
NK+P180 kg/ha sample phosphorus fertilizer has been applied annually. On this sample -180 kg/ha is
newly applied, it is more active and soluble and has not transformed to sparingly soluble and hardly

accessible form yet.

Conclusion

Red soils (Chakvi) have a heavy mechanical composition. The research soil is characterized by a low
content of absorbed bases and high exchangeable acidity, average humus and total nitrogen content

and a high content of total phosphorus and potassium. The soil is poor in phosphorus pentoxide and
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hydrolytic potassium but has average content of exchangeable potassium. The regular application of
nitrogen, phosphorus and potassium fertilizers for three years does not influence the total content of
absorbed bases, acidity, humus, nitrogen, phosphorus and potassium. The soil productivity increase is
detected when changing the moving forms of the nutrition elements (NPK).

Regular application rule of fertilizers on account of significant cut of costs for tea leaf
productivity increase and storage, transportation, application of fertilizers and labour resources is
financially beneficial. Financial efficiency analysis revealed that use of phosphorus fertilizers on tea

crops in the red soil of Adjara is economically efficient.
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H9939M5EH1Mol GHsd0E0BE0d Fbols ghghaools 30dwgdo IMsg35¢n 353500560
BMGMI9dBOMO go0es9gabgergdols gs303900Lsls
09620 bsBodg!2, 6ogzmemb bsBodg!, 0bys 3535659}
o3 0bLEGHOGHMEGHO »M3BH0IS"
235d96m3900mlb 39dbozmeo Mboggdbodg@o

LG gG0o

LGB0 HoMdmygboos 33¢093990, GMIWgdog 9gbgds dBol  9egdgbEgdolsmgzol
39303900L M9MIMBogMbEMMo LoLEGHIIOL sTYFs3905L. 93E™MMYdOL doge T9dds39dIwo ©d
30933 gMwo 0dbs 09MHImbogmbol 3G0b303Hy ©Ixndbgdmwo 3ol GmEmgwgd@emwo
3960599369 q00L 9539JGHIM0 25303900 LoLEGHYTs. F9OPBIMEo 0465 MOMAsEHMGdgo Lomby
306309HI0 ROl $HYa3IAIOYOO0.

33193990  99odgds 93513360, MM BmEHMI9IGHOMWO o6 sdJdbgergdols
3oU5(30390es@, ULbgs 99nMmEYdMsb Fgscgdom MYMHIMLOBMEMMO  LBoLEBHITs P3O0
99%393G1IM05, 25b6LS3IMMEOGBom FBob 9bgMAool Foswowo 3mbEgbEHMoEoolsl. 53539 ™ML ol
BOM6390gmRl 9e939b@ 900 Bs3dom® 356y 3H9939M5EIO BSOSO ODOEOS.
153396dm Lo@Yyzgdo: 45303900l MYOAMLOGRMEYGHO LolEgds, IBoL 9gogMA0s, BMEHMYWIIEGHOWO

39Md4dbgero.

OMamO3 36MdOEos BMEHMYgdGHOMbMwo go0rsdddbgergdol (83Bol 9wgdgb@EHgodobl)
doboliosmgdegdo  LogMdbMdEsE 9GOl IM30EIYdO,  Bdsmdol  3MmiEgbdo  dob
399396053 MM5Dg. $H99396M5GHM5Bs 91939 ©IM30YdYwo P-N LEeMmd@memsby d9ddbowo
6900LdogMo  bobgzo6modBIMMo  Fobogrologob  ITBsIIMWO 9B IOLZoosbo vy
96535 3583500560 dBoL 9bgMAO00L BMEMIE9IEGHOMbMO 2653 JIbgeols dotyo JdggdoL
3099803096303 (993). g F0M0MOI© Pob30MMBGOME0s IBHZ0MMNZsDY 2odMTog5¢0 dsd30L
(<ddo L3Ol dsd30Ls3)  BgddgMoEMIMSDBY OIM30EIOMEgdom. 39JMHIME, GHJI3gMoEGIOOL
Do I3060©YdS 250MTo35¢0 dsd35, gl 30 Mogol dbgmog 03938 A9dMTogz5¢0 LISz
3993069058 s dgLodsdobo 9g3-U T9d30MgdsLSE. oM SBoLS  BYd3gesd Mol do@EHgdom
9306905 BMEGHMIWgdgbEHol daMoMdy. FoLo 3dsmds 58 G903 begds 565 BEGHSOOWIMO
39603397 $9939M0@M5Bg ol g0degds iymdcmosbsi godmzogl [1].
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500l 09300056 SL530W OO  9dM0Ygbgds BMEHMYgdgbEol go303900L Lbbgsalbgs
dgmEad0 @5  LoLEBHYIPdO.  JOMIOMO  Y39WsDg  293MEIXIOI0  FJOMPOS  FIWIWO
00MQ53BHMMOOL  ommbol (s¢rmdobo, LB3owgbdo) ©5E0sGHMMO0® JgdgbBH0Ib LoMdML
SO™MT3s. 393600  FbBMWME  MOOSGHMOHOm 25303905 3960 NDOOHMB39wwymxal  Jopswo
3Mb396@®o300lOl 3M0LEIWDBY 490MYMmBOE0 LoMdML 5GMFY35L, MOl sdma LsFoMm bads
535390000  50600L 96  Lombol  bs3som 25303905, M3 Log®AbMdEIL®  SOMMEIOL
39605943690l 30bLEHOWJ305L S BEOEOL Tob BobL. Gyos 3oLy sbodbeo Igmm©gdo
3960 9BMHb390ymx3g6 BMEMIEgIIBEHOL LE00WNOH  Egd3gMsG ML, MHMIgEroE d90dwgds
900350 033wgdmEIL dBoL 25dmLbogadol 0bEHIBLOZMdOL 33e0EgdOLSL. HHJd3gesd MOl
913030 ©Ygzs 30 OIOYMBOMS© 50LsbGdS RMBHMI9gbEBHOL FYMOMBSDY. 45303900
50b0dbme LobBHYdgddo LESBOWMOMHO 39d3gMoE MOl MBEMMB3gymas dgladwgdgwo 0469ds
099 3590myg9gbgdm 3$9339MoGH Mol Lgblm®mgdBY sxRMABIdM s3EHMTSGHIM MGRMWSGHMOL. M3
05308 dbM0O3 30093  MBOM QoMM YOL  3mbiEgbGHMoMmgdmwo  Fbol  gbgeyool
BMAHMIIJGHOI0 25606 IoL LI 30bLEOWYJ305L O FoBEOOL Job GoLL.

0565990060™39 99dGHOMbM Qo 30330 @ 9O dmfymdowmdgddo
90360m30Mm39LMMGIOLS s BB3OLLL3S gurgdgb@gdosb LoMdML sGMIg3s> bdoe Jgdmbggzsdo
bmO 3095 93O IdYwo  MOOHO  dogdol  Lodwmogdom. MdIMGO B0 gOom
3O39LMMGO0L 25303905 BIMOME Fodm0yYygbgds 3mMEdIWMO JaMImhHm©IdI L, 3EHMm3ob*
G030l 3m330EH9M9ddo. 93 F90;bgz935d0 LOZ35WYIMWMS, MM MdMMo dowol bgdoldogH
9pMdoMmgmdsdo  3mbabloMgdmwo  MBIMTSEBHMYOJE0  939bBHo  ©dMMBEgL  Lafyol
0M35MM05d0. 5doGH™Md slgmo GHodol MdMG dowgddo 094gbgdgh L3930 MH B0MOEIYOU,
I gdo3 39300 989JBH0IL  2odmBobstrg 36 sdGMBIOL  3Mmbgblo®mgdmem
0dMA5E5MGO I 589b63).

439wsdg doMmEGH030 3MBLEBHMYI300L MdMEG FoErgddog 30 MOMYSWI(39IoL LoBJstg s
10336y 58@Y60Tg SMYMX IO FgEH0s 30MY 03030 039GOl B3owrgbdol dgwszom
00MQ553990LsL.

D900 g0M0sb godmdobstg B396 doggom 08 ©sl33bs8g, MM Fbol gbgemyool
o050 3m63396G®o300LIL  BMEMIEgIgbBHDY, TobDg odmymzoo LoMdML SOOI
960 9IOM 1539009 35M0SBEHL Fgodegds FoMTIMIAI6IL MYHTMLOFMEMMHO MNBMGO FoErgdol
3990y9gbgds. Moysb dBol LbBogMOmOo 9bgcaool go®mddbolsl BmEM9E9gdgbE ol damdsMgmds
39bLOBOOME05 S 0L T35 WIHOOE0S, FgLod5FOLOE IHOOEO 0769ds MYMHIMLORMEMGOO
399530390900  LOLAHYISE @S 39353039090 9396E0  Lofigol  IYMToEIgMdsL  dd0z50
©06Mbgds Loddodob dogrol dmddggdom. 2sdmBEObsMYg 5d9sb, 3930WsMME 9n39JGbBY
533999690000 530Gl 25dmyggbgds 56 0dbgds LsFoMm.

bgmo  BHo3ol  MmgMIMLoBMEMEGO 585303900l 3MBLEMOMYdOLLL 0639w Hoddo
239035¢0L{0bgdmwo Mbs 0gml MdMGO IGHZ0MHM39d0. 36 LoMdIMEGO Lo s3Mg Mol
5600690539  LoFodm. 339  9MLYdIMwo  Imbsggdgdom gl 396gBHM0  JOMHOMIWOIW
©59M30©JdMos  MdMYOO  dogrol  dos  0s3gBHMDY. bGowdo-1  dmEgdmeos
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09m3MbogmbmHo Jogrol dogd [o®rdgeo LOMOML MoMmEYbMBdLS doErol Jos OSTYGEHML
dmMH0b ©odM30090MEgds [2].

ool 0sdgEHeo, dd Dom»3gmo LomMdYOHO LI s3z6Y, 3¢
(965 Bogargd)

3 5

6 12
8 25
10 35
12 50
16 70

3bMogo-1. 6580L309M LMo IYMT>MYMBT0 LOMBdMGO Bogrol oYM G0 LOMBYYMO
1Odd53MOL MOV ool OTYEHDY.

ool 396030356 3EYMTs6MgMdId0 5OMTJMWo LoMdMGOO LoBAES3MY AS30EIIOM
39305 3bM0do dm3gde dmboggdndby (090dwgds MY e 3g@oE 0gmb).

00 3d90mbggzsdo, GMmEglsg dbolb 9bgMaool  FmEHMIgdBHOMo ot sdJdbgerrols
D95306MH0L BoMNMd0s 158%, Dol godmbboggdol 0bEgblogmds 8003@/3% bmem Lbogm&o
9696200L 3063396 5300L baGolbo s6ob 500, 3ol 9gbgdyool LOHwo Loddwsgtg, MmIgEos
399Mm0gmazs  SLgm  BMGHMI9dabGHBg o qbl  40353L. 0ol sm3zserobfjobgdom, ®MI
05658900MM39 305350 3553500560 BMEMYGE9gd9g63HGooL oGm0 Jdgwgdol 395303096E0 BowoE0s
donbg  2odmygmxzowo  LomdMMo LBoddwszmg o6 0dbgds 25 353Dy dgBHo. s0bodbmwo
Abx9md0Id s 3bOOEOL Jmbo3zqdgdHg IYMHEMdOm MdMYMHO doErol Jos O05TgEHMOL
33005 MH0 Bmds Mbs G906MhgL 8-1033-0l goMeqddo.
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Bob.1. Dol gbgeaool BmEHMgwgdEHmHeo 4sMs37ddbgeols mgmImbogmby®mo 4985303930l
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Temperature stabilization during cooling of multi-cascade photovoltaic converters

receiving solar energy
Tengiz Khachidze'* Nikoloz Khachidze!, Inga Kapanadze!
I LEPL Institute "Optica"
2 Georgian Technical University
abstract

The article presents studies related to the development of a thermosyphon cooling system for
solar cells.

An efficient cooling system of solar photovoltaic converters based on the thermosiphon
principle was developed and investigated by the authors. A heat transfer fluid with a specific boiling
point was selected. It can be concluded from the research that for cooling of photovoltaic converters,
compared to other methods, the thermosiphon cooling system is much more effective, especially at
high concentration of solar energy. At the same time, it provides quite good temperature stabilization
of the elements.

Keywords: thermosiphon cooling system, solar energy, photoelectric converter.
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Issues of the cyclical theory of world history development
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Abstract

This paper explores the development of world history based on the theory of cyclicality. This theory
posits that history repeats itself in cycles, with events and patterns recurring over time. We analyze
historical evidence from different cultures and time periods to demonstrate the existence of cyclical
patterns in history. We also examine how different societies have interpreted and responded to cyclical
patterns in their own histories. Our analysis suggests that the theory of cyclicality provides a valuable

framework for understanding the evolution of human societies and civilizations over time.

Introduction

The study of history is critical to understanding the development of human societies and civilizations.
Historians have long debated the forces that have shaped world history, from geography and climate
to culture and politics. One theory that has gained traction in recent years is the idea that history
repeats itself in cycles. This theory of cyclicality posits that events and patterns recur over time, with

societies and civilizations rising and falling in predictable cycles.

The theory of cyclicality has its roots in ancient Greek philosophy, particularly the idea of anacyclosis
put forth by the philosopher Polybius. According to Polybius, societies follow a predictable cycle of
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government types, starting with monarchy and transitioning through aristocracy, oligarchy,
democracy, and back to monarchy. This theory was later expanded upon by other thinkers, such as Ibn

Khaldun in the 14th century and Giambattista Vico in the 18th century.

Evidence for Cyclicality in History

While the idea of cyclical history has been debated for centuries, there is growing evidence to support
its validity. Studies of different cultures and time periods have identified recurring patterns in areas

such as political organization, economic development, and social structures.

For example, the history of China has been characterized by a series of dynastic cycles, with new
dynasties rising to power, flourishing for a time, and eventually succumbing to internal or external
pressures. Each new dynasty would draw upon the successes and failures of its predecessors to create a

new iteration of Chinese civilization.

Similarly, the history of Europe has been marked by a series of cycles, with periods of relative stability
and prosperity giving way to periods of upheaval and conflict. The rise and fall of empires, the impact
of wars and revolutions, and the evolution of economic systems all demonstrate recurring patterns in

European history.
Interpretations of Cyclicality

Different societies have responded to the idea of cyclicality in different ways. Some have seen it as a
source of fatalism or resignation, believing that the cyclical nature of history means that events are
predetermined and inevitable. Others have used the idea of cyclical history as a call to action,
recognizing that patterns can be broken and that societies can learn from the mistakes of the past to

create a better future.

In some cases, the theory of cyclicality has been used to justify political or social systems. For example,
some proponents of Marxism have argued that history follows a predictable path towards communism,

with the overthrow of capitalism and the eventual establishment of a classless society.
Conclusion

The theory of cyclicality provides a valuable framework for understanding the evolution of human
societies and civilizations over time. While there is still much debate over the specific mechanisms of
cyclical history, the existence of recurring patterns in different cultures and time periods suggests that

there is some underlying force at work.

By recognizing the cyclical nature of history, we can gain a deeper understanding of the challenges and

opportunities facing our own societies today. We can draw upon the successes and failures of the past
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to create a more sustainable and equitable future. Ultimately, the theory of cyclicality reminds us that

history is not a linear progression, but a complex and ever-changing tapestry of human experience.

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 169



Vol. 5 No 4 2023

O Georgian Scientists
nonn
ACENENN

00
00

o Jomom3z9eo 3936096900 .y

Vol. 5 Issue 4, 2023
https://doi.org/10.52340/gs.2023.05.04.15 S

ASSOI

om0 gbgMool gergd@®m™mbgdom aliboggdols sgamgbs Si-ols s Si+2s@H%Ge
8965006md0b 8mdgaMggdol demsb@Eo dubgmgzols Asbslinsmgdengd by

230MM0 EIM5539¢0dg, 35bsdYM 858501535, 5300960 0F0b535, 05 YgMM5830¢0, B5M0bS JsEIMs

Imbmdols oeros 3934958 oBo3s-E9db030L 0bLEBHOEHMGO,
Lmbmdol Lobgardform Mbogg®dlodgdo

3BLEBMmSIGOo

Lo o0dol ROl bsbgzsGMYEMIEn BsboErgddo dBsMmGOOL [o®dmddbolisdo dggamdol
33935 99do© 8600369wmgzs60s o 3MmgargdGHMmdgdebolzmmo Lolidgdgdol @gdbmermaogdols
©59085390500.  80vxbgo35©  sdoLs  E®YOLLM30L  HMLGdIMIL oMo  0bgmOTs3E0s
Bobg306990@GHOMmo  obogrgdol  0bgb@GH0Mmgdol  3MMm3glgddo  ¥dBsMYdOL  HotmBmddbs-
3936390930l s MH3930L IRMMTs300L 3gdsboBIgdOL Jgliobgd.

6sdm™ddo Homdmaqbowos 30390LOL 0bIbEBHMOBY FmEgdIero Foduods OO IEHI0OMZOL
QO™ 0535PMbdo  Lofyobo s 12 893  gbgeyool  gwgd@mmbgdoo  sbboggdmwo
dmbmzmobGom®o n-Si (100), p-Si (111) s p-Si+25¢3).%Ge (111) 603dmIgdol M935MdOL
dmol, d03zOMBOLIOLS S dBIM-[oMmdmJdbols Tobslosmgdargdols  33cg30L d99agd0.
239Hm339%0  LEOWMWPIOdMES  3039OLOL  dgoomeoo  Shimadzu  DUH-211S  Lob@gdob
M EGM5d030MEIBEGIODY b 39d3gMoGHMMOL 306MdOTO0.

65639690005, OH®A Lsfyol damAsMgmdsdo (111) mGogb@sgool p-Si gvdgdcmgdo bolbosmgdosbd
090569000 o0 MY35MOOL FMEMEoms s F03MMLOLIOm. Fo0swgbgMygE03MEo
999H™™bgd00 ©slboggds 0fj393L Lsdogg 60dmdol d9dsboz Mo FobslosmGIGOOL 55D,
53 3935 5M0L godmbsbo p-@odol Imbmzcmoli@swme Logrozowmddo.

06096GH0M700L 56509300l O0sAMbIEGOOL o303 3930 3I GO0 dBIMGIOL LogMdol
39bLsBO3OOL  Logmdzgwbg Fgxslgdmwos Bodmdol BgsdomHby dbsGgdol  FoMdmddbols
36003H03Mwo  dsd30L  0b6GHYbLOZMBdOL  BoJBHMMO  (dwsbGHo  MP3930L  3mgR0E0gbEGHO 9B
0%5MgYMds) > GL3930L 9BIIAVOO 9bgOFOs.

09bEGH0 M3930L50T0 500 FgOIAMDS SHILOSMGIL p-Si -0l BdgdMggdL (111) LodGEYJgdDY.
99JH™Mbgd0m ©ILLO3ZYds 59X MOJLIOL P-Si -0l dWIBbGHO ®M3930L Jsboliosmgdergdls. p-
Si+253.%Ge  996500b6mdoL (111) MmG0gbGoaool 319dgdMggdol dBsMTggamds boliosomgds
36003690 BOOo®  9gdBH®Mmbgdom  ILLOZIdMY  FEYMTsMgMdsTo.  0babEGHOMdOL

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 170



36399030 p-Si+25¢3).%Ge 99b50bMdOL d9Joboze M30L9dYdL, Bom FmMOL dersbEo dlbgMgzol
doboboomgdEgdl  gobloBezMogl ™Mo  MOHDOIONLISOMOLIOOM  BoJBHMOO:  IMBOEIYDS,
53930060930 OEO SGHMIMMO MH5EOMLOL gMHdsbodol SEHMIGOMID s gobdE30390o,
053930069390 0babEGHoMgdom LEH0IMNWOMHGOMWOo BsHBMMO 2MJIBOL 3OmEgldo dg@o
65 g6Mmd00 Jowsero LodB3oEol B-3oeol dmoxgozsiool SiGe- I GsBob Ho@dmdabslomsb.
153396dm LoGyggdo: IMbm3GOLEIWGO Si, SiGe F9bobMdO, 0bEIBEH0MYdS, deEsbEo bbgMggs,
9036mboboeng, 69350Md0L Mo, 9egdEHMmbidom aliboggds.

39996031600 ©OEGH300mM37900L  3MM39LGdT0  Bobg39MRTGHIMIMEo  FoBogdol LGB
603930l d9doboBdgdol  33¢09g35L 9b0Fgds oo 36083bgerMmds  FonBg  Fo®ogRgEIGO
15099M, OO 06E Moo BJgdgdoLs S J03MM-s bsbM gargdEHMmadgdsbozm@o MEMS o
NEMS Lobgdgdols 99bsgdbgemo. bobg396593s0meo bgelisfymgodol m3EHodoBbszools s
99397900l FomM30L5MZ0L 59930 gdgE0s om0  BMAYIMHYgdoL HBYI306Mgdbg Tgdsbozmeo
306354 EHoo 0603060930 3930l 3OMELYdOL dobYHYdOL obs.

gbmdowos  [1,2], ®md goblobe3zme  306mdgddo  0b®gbGH0Mdom  BMGIOMYOMEO
505 M-09005699M0 5 339MHPOMO dHBMYOO 509600 3OM3919dd0 4oboEOs6 Mg35O
ds03900L 390l B9gdmgdngdsl. 965093 JOMID FMOToMHgdMwo Lbgoolbgs FomdmBmdol
0H56930LS O om0 FobIBHMYOJdOL LORMAOL 3BIM3MEOEFOIO H3930L LOdWSBE g 860d36gEM356
3930965l 5bgbl Jobogrgdol d9gdsbozM® bLodBH3zoE) Y.

(50O dBsMOL  LogMdol  sm3wsl  sHoMBmgdgb 565093l  (396@®0I6, Bmem
06096GH0M00L dmEEols s 303MMLOLIOL JgBIMEIOIL  LEBMIMI396  MEP039M-BoMOL
dgomEom [3]. Bsmo 359mygbgdom 4oboLEBM3MYdS dBIMOL i3gMOMLMb 3O0EH03MEo dsd30L
06@&9bbogmdol gog@meo [4,5]:

=k ()

LoIE, 3298B03096G0 K=0.16 303960L0L 06096E™GMOL 453mygbgdols 89dmbggzgddo [6].
C §o6m3moa9gbl dBseol LogMdgl, P s@H300Hm3zsL 06gb@Hm®m®g, boem E/H sGol dmpwyerols
399356000905 3030MLOLIWgLMb.

0BoM0OL  359mdM5390900  3OOGH0IME0  dogms by MHM3930L  96gM0s  gobolisbwgzmgds
ROINoo [4]:

Y=

309803096@0 Kic sbsbagl Loloeols H©3930L LOdWSbEHIL 569 dBBMTYYYMdL. dolo Looy
©59M 300090905 Bo®Bgbo 96509Fol 0My3e03 sOBGOYIEO dsd3930L AobsHowgdsBY.

d94ogxg dsLoegdol, 39MmdmE bobgzsM59BHs6Mgd0lL, 06gbEH0MYdOL 3OHMEILYdOL Bsbolosmgdgwro
3999603960 dsd3900L 063HIBLOZMOOLS S LOZMEME Fobsfogdsbg 360d369w M35 gogwrgbsls
3bgbl 5GHMAMITMEMOLO 3533069001 M3930L, LEHOVIGHMOIEO IRIIEIOOL HorBdmddbols o
9d65mdoL, 5M9m39 LAHOWYIGHMOVI-BoDMMO AMOJIBOL 3OMEgLbgdo gocmgdy dgdsbozmeo,
09MHIMNo  ©5  MOEOs30No  Bgdmddggdol  306HMdgddo.  WgA0Mmgdwo  Bsbogrols
LEAHOMIBHOF0 393H9MMYI6MS© FobsfogdmEo WIBMMTS300L 5M9gd0 s 3MBEIBEHMEOOL

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 171



365000963900 0@ MHMEL SLEOMEGOgb dBsMGdOL FoedmJdbols s gogM3gegdol, siggg dsbol
3905@b0l 3MM39L9d30 dM(3MEXMB0EB BYI30MHOL F0TSMICIGOOm.

Bsddmddo  Homdmagbowos  Fo0owgba®ygdHozmwo  gwgddHOmbgdom  sbbogzgdwo
9bm3M0LEHIMOHO Lo oEodobs s SiGe d9bsbmdol MGIBEOOZ 3, 0MJdo §wYdgdMggdol

0DoMTggamdol dqlfogzerols 899a900. MmM039 b33eg30 b0dMTol 3OO gergdBOMHobormds
5-10080.18-05 FgL58530LO, YBOL ToBocM9dgdol 3MBEIbEGHMmoEos 10M-10" 133 MHogolss @s ol
5GH™MAMOIMOOLO 3530060l doegdbg  MIbodzbgerm  A93egbsl  sbgbl.  dBoMIYELIAMOSBY
d9Lsdegdgos  3603369wm3s60  2o3wgbs  BmobObmU QOO 5AHMINOO  MH3O0MLOL
390356030 gr06Mdsa 253%-0Y9. SLgm 306MHM09ddo Lo o30dol 3MOLEMM dgligMdo
3MOI0MEI0S Foswo 06E9bLogMdOL, MOHMOIHNHILPIOMEO ©IRMOTS300L 39egd0
LAHOMIGHMOSTo  FoMTmogdbgds Lbbgoolbgs Bmdol derm3zgdom TJgygbowo My Mgm3zs60
obWM3>309M0  LEHOWJGHOS.  dm3gdo  bobosmgd0sb  3gMdsbomdols  goblibgsgzgdmwo
3M6396GHM530005 O OLEM 3530900l Fowoero L0d330M0300 deM3JdoL godyma LoBM3MYOBY.
SiGe 996506md0L LGOI EHMOSTo GEgdBHOMbIO0 M5EOsE0SL T95d3L bbgoolbgs dgzMomdol
3063950  BOO0S30I0  ©IBIIHJO0. 0oLobo  MmMIboL  3HB3gMeGHMEMOL  30MMd9dT0
06@9bbomEo  9mddggdgb  9gHM0IGMOLMID s  FoEGHEMmOEsd0  ILbO3)dIIEY  SBBYdIEP
©989JHJOMBb.  Fom  MOH®OgHNJIGEIOL  OLEMISEONO  LEHOYIBHMEOLMID  Fgmderos
9603d36gemmgboe  dgzoml  89dobogmeo  m30Lgdgdo  ®@s  0bgbGHoMgdol  3HmEgldo
©IBRMOB5300L 35630MGOOL 30MHMBYOO.
1.8

1.6

0 200 400 600 800 1000 1200 1400
©@3$306mg, 3.

Bob.1 Lsfyobo 6oddgdol dBsMgIaMdOL sdM30WYIMY9ds 0bEIbEHMOBY dmEgdIE
354035 IBHZOMOMZDY.
1. p-Si, (111) 2.n-Si, (100) 3. P-Si+253%Ge, (111)

Bob.1-Bg (oMImepgboros Bszgergzo Si s SiGe 65033gdol 0babEHoMgdol 3Mm39Lgdd0

0BG MH3930L 3M9R03E0I"EGHOL (330000930 0bEIBEHMOBY ImEgdMwo  Fsglodsmo
©533060m30L 100-1250 36 ©0535DMbTo. 65b.1-sb BsbL, BT Jobodse® ©oGH300390BY

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 172



99JGH®™Mbgdom sLbboggds 0ffgg3l n-Si—ob dbsMIGEIYMOOL QodXMIJLYOL. 0bEIbEHMODY
dmgdo  3odLoToMMO  EIGHZOOMZ0L  oBO®S  0f)393L  Lofyolbo s gEgd@BHOM™bgdoom
sLb03g0o n-Si—ol dHsMIYIMOOL FGI3060gdsL. Fooe IGHZ0MM390Dg 06gbEH0MdOL
36MHm3qLgddo 3c0bgds Lb3zsslbgs mM0gbEsEool dBsGdoL o®dmddbs s 2930 EIW9ds
60830l Bgs306OBY O FMEMEMdT0. Fo0ewgbgcygdozwo gwgddMmbgdol sbogzgdom
3MOHTOOIOMWO  M90530MI0 ©IRBJJ3HJO0 dMbsHoegmdgb olerm3s30gd0L derm30609gdsdo,
Mol 399m  FMboEMmEbgwos  3esliGodMMH™mdoL  gerowol  dgd3oMgds  0bgbEoMmgdom
060306900 IRMO5300L 3OMEILYdd0.

06096@MMBg Imgdmee oo Bodbodoe IGHZ0MM390Dg Lofyolbo s gugd@®™bgdoo
sLb0ggdemo n-Si—ob 60dMdol LEGHOWJGHMOOL GM393d 3M0dBH03MWs© JOHMPBIOE J0MHMdGOTO
9000bsMgMmdL.  39MHdm©  9OHPOOMMWI©  06GHIBLOMMS©  B08EOBIMJMBIL  MoEOSWMEO,
99000569)M0 @5  Lbgoolbgs  F0dsMrmveqgdol  dmEEmdomo  dHsMgdol BmMIoMmGds  ©d
39BOMMY0S  969MR9BH03NWO© bgwlioy®gwro 3M0LEIWMYMmIB0YIo F0TsOMMEgdgd0om. b
39M90mgds 309530390y  sLobMos  ¥BIMIJOIMIOL osbErmgdom  gembsomo
396mbbmdogMgdom 99930090500  0bgbGHMODY  Imgdmo  Foewo  odlodsErmEo
©533060m3980L 0535HMbBT0. 50b0TbM 30MMBBTo 0DMPYdS dBIMTIIMOIOL A5BLIBOZMOL
3MI0gds, M3 ©93953306090Mw0s 0b6gbEH0MdOL 96509FdDY BoJLoMGdMEo dBsMYGOOL
6533509308 293603900l §Ox030  396MBBM0gMGIOLIRSD  aoobMom.  Lbgoolibgs
6096G5300lL 350owo 06@gblogmdol dsd3900l MMM0gM01Jdggds Fobs3oMHMdGAL dBocgdOL
65335009300 2936390900l 2ooBGOL HHR030 396MEBMT0HMH9d0b.

Si+25@%Ge d9bsbmdol byzgwro 60dmdol dBsMIYIYMdS F9EIMJO0m LGSR F3060YdS
060096GH0M00L  odoe oL MG IBHZ0MM390DY, OMEILSE  Bo®Bbo 56509 FqdOL
3Mmbggdmob dgobodbgds Fbmwm [HB030 Moo mHO  dBMGd0. Fooer  FogdlodsyE
©3H3060m390Dg M50 MHO  dHBsMYOolL Loa®dg 0BMEIdS, BmyxgH 8gobodbgds dsmo
3930(399gd0lL  doMO0MOEO  J0TIMMNGOOEID  2oIbMY, saMgmzg dBoGOL  65335¢93%g
©mb39d0Ls s Loxgbm©mgdol (omdmgdbs. oo sGHZ0MHM39dBg  96589Fgdol Bmbsdo
0bmYds 930609 DmAol bsdlbzmgz900L MHOMIbMds. Fo®owo 9bgeyool  gugd@®™bgdoom
©ob03xdM  AEyMIsMgmdsdo  BoJLOMYIMWOS  SFMIMZ]  SWILEHOIMNOO @S BM3930L
IBRMO 3530900l dHB6Mgd0L 6533509308 HOIYO MHYE0gz30.

Si—by o SiGe 9965006MdOL ¥BHMTIOIAMIIMS LMo JPMNBs0MHO 356MEBMT0gMHgdol
(3309900  SBobogah o098y s Fobsgsbo dsd3900L  A93gbsl  Foor  IGH30M390DY
060963069000 0600306093 MO EIBMOTFOVIE 3M(399dT0.

15330030 Si s Si+253H%Ge 603900l Fos IEZ0MM390Dg 06IBEH0MGdOL 56509 F 90D
5304L0M9OMO BBIMGOOL DBoYDogoLYdMOO BMMTS Fob30MMBYO0s FoLswro 06 blogmdols
3obGHo3MMo s 894oxg MM3930L  EIRMOTs30000  3OOLEIOL  IMEEMdsdo.  dsd3900L
LogMEMWo  gobsfowgdol  B3gEoB03MG  Tgdmbzgzgddo BdbBsMO  A93M(3IEgool  3OHMmEgldo
d9L5dgdYE05 23I0bIMIML FodlL0ToEMMO 25308301 ds03900L LOBGEHY0WID S A93M (I IL
»3930L50030 B0 [obosdgamdol LodMEY9HY. 36MmdOWOs [7], HMB dBsMO FglodwgdgEos
2393039l 3500 3MOLEHIWMAMIROMYWO  0bYJUgd0sD LodOEHYGDY. 90539 b5IOMTOL

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 173



33¢MOMS INLsBMHYdom 09 3039MOLOL 0bEIbEHMMOL oMb dodsmmcno 0dbgds (001) b6
(110) ™m®0gbGogoom, 85806 dBsGo Fglodergdgeros 29303l  (110) Lod®EGHYg Dy s
Do0mgdbsls a/3 <111> oligrm3s30weo 856y9H9d0.

99b39M009bGH s AoBMIz90ds  9b39bgl  ~  10MB2  gegblol  FosgbgeygEH03 Ko
999 GH™Mbgd0l olib039dwo n-Si s Si+253%Ge J9bobmdoll M9Y35MdOL dMEYIEOLy
30360mLoLSEOL LG T3S 3039MLOL 0bEYbEHMMHBY IMmYdMEro 5JLOTSIOHO OGHZOMMNZ0L
100-1250 96 ©0535Bmbdo. Lyfgobo s gegdEBHO™bgdom ILLOZxdIO Sit+2s¢%Ge F9bsbmdOL
06096306700l MY35MBOL FMmEEoLs s F03zMMBOLIWOL F9EIMYGOOMO FJFHOIE 95V GdS
39630619805 06Y6EH0MgdOL 3MrM(39L30 FoDBOHPOO MoMmEYbmd0m dgEsw Mo Si-1I BsBol
53MmOI0MGd0m 06gbGHMEMOL (39MMmbs s FoGHMOE0L 393gma3 BLoBE3sHBY. domsero dgdsbozmeo
30L90900L dgBHowmo Si-II oBol A93egbs J9bobmdol LEHMYYIBHMMEsE—-aMHAbMdOIMY
530H03M-0945603M6 »30L9098%g 3b0d3bgerm3zbs I30M©Yds 0bwIbEGHMOBY FMmydIro
95050 OGHZ0MM30L  30MMdYdTdo, OMmEILsE  903O0bsmgMmdl  bodMdol  ImEErmdsdo
06@&9bLbomMHo 3slB03MMO s 3Yoxg HM3930L 3OMEJLYdO.

)

1.8

1.6

K;c. 10635.8"2
w

0 200 400 600 800 1000 1200 1400
©34a0mog, 9.

Bob.2 B505egbgMa9E 0300 9e9d@mHM™bgdoo slbogzgdmo 60ddgdol dBsmdggemdOL

©59M 3000939 9ds 06009bEHMOBY IM©YdMe» BodloToEIME IBHZOMOMI>DY.
1. p-Si, (111) 2.n-Si, (100) 3. P-Si+253%Ge, (111)

Ge-0m 9060900 Si—ol 69350Md0L IMEWo s IMIOMLOLEY N-Si—msb Jgsegdom
95050 LOOYJO0m boLOsMPYO0D, o3 FIB30MmMDYdIME0s 0bgbEHOMYdOL 3GM(39Lgddo
Ho03mgdbog gsBsms 6569380 Fomaero LodE3oEob -3¢0l Imozg03s5300L SiGe-II gsBol dsliols
DMH©om. n-Si-oob Fgscgdom SiGe dgbsbmddo IzoMmads dBsMdOL  FoMdmddbobodo

990093Mds. S50 JEYMTsMgMdST0 T gbgMRg3H030 J9dBHHMbYd0m slboggds LLEo
DOHOOL dEIBEHO MGM3930L 39B0309bEHOLS WS MP3930L 939dEHMMO 9Byl I60369MdYIL.

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 174



P-Si—ob (111) bLod®mEYggdBg FoLsE0s MY3500MdOL FMEIEPOLS S J03MMBOLIOL LoWOWYJdO
06@gbGHMOHBY dmgdmwo ©oG3060m30L 100-1250 96 ©0535BMbTo. FomsegbgtygBHozmwo
99JGH™Mbgd0m ©slb0ggds Jqledhbgzem 9350 qdL d9dsbo3z Mo M30L909d0L dobolinsmgdegdls.
0DMYds 939 0BMGOOL  FoMImgdbolodo dggamds. Tgbodergdgwos  gEgd@OM™bgdom
©sLbogqgdol  3MMEgLdo  MBPOSEOWOo  IRIJHJO0  IMbsfiowgmdgb  0bgbdmem-bodmdols
39990530 LsHBZOOL BMbsdo Y350 13930l MYGEodlo30530 EOLEPMZSEOMEO 3ESBEH03MNOO
©IBRMOA5300L  dgdobobdom. slgm  306MHMdYdd0  9bgMYYBHO0IMWs©  godbgegdos  dyoxg
dlbgM930L IBMOT>305 s 39B0 95gMR05 MBS sObIMR ML FoBLEBEZG™MEO FH030L dBsMYdOL
BoLOB30LS S Fo3M(3ggdoLsm3z0L bodmdol BgsdomBY s IMEMEMdsTo.

WOAHIOHGIOS

1. D.B. Marshall, B.R. Lawn and A.G.Evans J.Am.Ceram Soc., 63,(1982), 561-566

2. R.F, Cook and G.M. Pharr. ]. Am.Ceram. Soc., 73, (1990), 787-817

3. W.C. Oliver and G.M. Pharr, ].Mater. Res, 7 (1192), 1567.

4. B.R. Lawn, A.G. Evans and D.B. Marshall. ]. Am. Ceram Soc., 63, (1982), 1769-

5.].S. Field, M.V. Swain, R.D. Dukino. J. Mater. Res., vol.18, N6 (2003), 1412-1419.

6. GR. Anstis, P. Chantikul, Lawn B.R, et al. J. Am. Ceram. Soc., (1981), 533-538.

7. F. Ebrahimi,L. Kalwani, J. Materials Science and Engineering, A268, (1999), 116-126.

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 175



Effect of highenergetic electrons irradiation on the fracture toughness characteristics of

Si and Si+2at.%Ge wafers
Giorgi Darsavelidze, Kakhaber Shamatava, Avtandil Sichinava, Ia Kurashvili, Marina Kadaria
Tlia Vekua Sukhumi Institute of Physics and Technology,
2Sokhumi State University

Abstract

Crack resistance of silicon based materials wafers have a vital meaning in development of
microelectromechanical systems technology. Nevertheless, there is currently little information about
the mechanisms of crack formation, propagation and rupture deformation in the processes of
indentation of semiconductor materials.

Present paper deals with the investigation of elastic modulus, microhardness and crack-formation
characteristics of the monocrystalline n-Si (100), p-Si (111) and p-Si+2at.%Ge wafers in the initial and
12 MeV energy electrons irradiated states, over a wide range of maximum applied load on the Vickers
indenter. Measurements were performed by the Vickers method on Shimadzu DUH-211S system
ultramicrotester at room temperature.

It is shown that in the initial state (111) orientation p-Si substrates are characterized by relatively high
elastic modulus and microhardness. Irradiation with high-energy electrons leads to an farther increase
in the mechanical characteristics of all three samples, which is more expressed in p-type
monocrystalline silicon.

Based on the evaluation of the length of the cracks propagated along the diagonals of the residual
impressions, the critical stress intensity factor for the cracks formation on the sample surface and the
effective rupture energy are estimated.

p-Si substrates on the (111) planes are characterized by high resistance to fracture toughness. Electron
irradiation improves the fracture toughness characteristics of p-Si wafers. Crack resistance of the p-

Si+2at.%Ge wafers is characterized by a slight increase in the electron-irradiated state. In indentation
processes, the mechanical properties of the p-Si+2at%Ge wafers, including the fracture toughness
characteristics, are determined by two opposing factors: softening associated with germanium atoms
with large atomic radius and hardening associated with the formation of more high-strength beta-tin-
modification SiGe-II phase during the indentation-stimulated phase transformation process.
Keywords: Monocrystalline Si, SiGe alloys, indentation, microhardness, elastic limit, electron

irradiation
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Analyzing the Behavior of PI Section and T Section High Voltage Line Models in
Harmonic Load Flow

Summary

The considerable increase in the number of devices equipped with power electronic interfaces in
electrical power systems highlights the escalating importance of conducting detailed studies on
harmonic load flow in high voltage networks. This area of study diverges from classical power flow
analysis as it encompasses the analysis of a full spectrum of currents and voltages of different
frequencies. This complex scenario necessitates the accurate representation of the electrical system's
components, making the selection of suitable equivalent models critical. When calculating steady state
scenarios for fundamental frequency currents and voltages, simplified models can yield relatively high

accuracy. However, the scenario becomes significantly more complex with harmonic load flow
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analysis. This increased complexity is due to the capacitive and inductive components of the network's

topological elements being highly sensitive to frequency variations.

In conventional load flow scenarios, employing simplified models with lumped parameters for high-
voltage lines is generally acceptable. This approach works because the critical parameters at both ends
of the line can be accurately determined, and the electromagnetic processes occurring along the line

are not the main focus in steady state conditions.

However, even though most modern modeling and simulation software capable of harmonic domain
analysis can perform harmonic analysis using these simplified models, meticulous validation of these
models is crucial. Inaccurate models can lead to results that are not just imprecise but also grossly
disconnected from reality, increasing the risk of errors. This caution is especially important when
designing harmonic filters and implementing various strategies to mitigate harmonic injections into

the network.

The article examines how two types of models for high-voltage lines, specifically the "PI" and "T" type
models, behave in scenarios involving high-frequency harmonic load flow. This analysis uses a small-
scale high-voltage system with 500 and 200 kV nodes as an example. A static generator, providing both
harmonic current injections and voltage regulation at the connection point, is used as a source. The
network's frequency characteristics are assessed in two scenarios. In the first, the high-voltage network
is represented using a classical, lumped-parameter "PI" type model, while in the second, a distributed-
parameter "T" type model is applied. The models for other network elements remain unchanged across
the scenarios. The outcomes of the harmonic flow distribution in identical scenarios modeled for both
cases are compared, leading to a conclusion and recommendation on choosing the appropriate high

voltage line model for harmonic load flow calculations.

Keywords: Harmonics, Power System, Modeling, Simulation, Frequency Scanning, Harmonic load

flow.

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 187



Vol. 5 No 4 2023

Georgian Scientists
o |
A0ENEI0

00
00

o Jomom3z9eo 3936096900 .y

Vol. 5 Issue 4, 2023
https://doi.org/10.52340/gs.2023.05.04.17

35M99mb ©5d06dMMgds Y3000 s Folo 353¢gbs 503060l Ks6IMMYEPMdIBY
356565 Fs3vmemsdz0eol, 933¢9M0bg I5:3909M0dy?

oo m39wmb 39d603mMm0 Mbogzgdbo®g@o, Jodowemo &Hgdbmermaools s 9@ MA00L Bo301EIGOL
bOLEBIBEG 3OMAPILMOO, JoTOMEO S BOMEMYOMMO 0b50bgMOOL MJEHMOOL 5350gd0MHO boolbo

L5doMr0039 ™l 39960329600 bo39OLOE IGO0, J080MHO Fgdbmemyoolis s BxEIOHRO0L BOIMWEIGHOL
LM 30900 3OMBILMOO, Jodoob EMIEGHMMOL 53509300 boMobbo

BLBHOsIEBHO

6sdm™ddo obbowyeros 3dodg wommbgdom, 3960dm© GY300m 256M9mb sd0BINGMGds
Asbob 5353806900 3MMOWYIYO0. M3 IMWOos 3HY3000 25dMfIzgwo 3OHMdEYIol
9519359900 @ FobbE0s Fobmsb 3938060900 3mE9bzow®mo Bmagdo.

AY305 9M0-9M00 Ioghmo GHmJbolzm®o 603m0gMgdss, MMIgwoi dmddggdl sesdosbol
X963 gMdsDY,  2oblogMmmgdom  Bsdodos  ¥5333930LsM30L.  Tgufogzerowos  GHYzool
©99mgdd9gd0l Mol3gd0 256M93mb, 50530560l s 85393900l KX I6IOMYELMBIBY, MMM Jmngw
ALbmREomdo 515939 LodsMmm39wMmdos. gobbowrmos Eyzool 99933900 3MM©YIIGHOL ImbIsMgds
4mx353HMm36090580, HMAMOO35, 30969dwMds, JergdBHM™b03s, L)H3930, Bogdsgz9d0, Lomsdsdmgdo,
SGHIMLGPIOML 20006dMgds 2o3MmbsdMerd300 s Lbgs. 90bodberos, MM BHyz00d dgodegds
309m0of30mb  36003690wm3560  bgasdHomo  93mbmdogmMo s  bmaoswymo  Bgdmddggds
dbobergmdol mbyby.

Q3LIBNM0S Y3000 FoM9dMb sd0BIMMGdOL F9d30609d0L Jglsdwrm mbolidogdgdo.
153396dm Bo@Yyzgdo: Y309, 5580560, X IBIMMY MBS, FMIM, sd06IMEGdS

dglsg35¢o

056599000039 353MOOO0MdS 256M9dmbg IO HBgdmddggdol 999 MBI IOO
3300w gdgd0L  39M0MmEdo 0894mxgds. SbMM3Mybm@mds Bgdmddgqdsd dwoge TgoElsws
9300 My0O0 3YMIsMJMd, Fo0BIM©s 3d0dg WoMMbYIdOm oMl IdOBIMEMBOL bodolbo,
o3 g MBgds  bmgBwoml ghm-ghm  MIf3939L  3OIMBETs®. ommbol  F9MdO

3M63956GH®930900 3MiEboe MmGOYB0BIGODY 953¢0gb96 EHMJLoZMO s 39639OMYIBME 9539JBL.

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 188



AY300  ©d0bINMHGIOL 9dm  ymz9efieron®o  dbmpwomdo  @ssbermgdoo 900,000
500530560 003905 (IHME, 2019). G063 fobo, gb 360:mdergds y39amsBy 8(3939© gobgomsdmgds

9399469030 oL, LosE GHY300L 993339 MdS BOYIENS 5O MJYMOMIYOS S LIMIBIOMO 56
3MbEMMm©9ds.

AY305 ©gsdofols Jgmdol 3ma3mbgbEos s gMo-gMHmo dwogho GHmJbozcmo wommbos.
sl gooBbos  BEBHVOWMMO @S  86gdM030  M5OSIBHOMOO  MBMGHM3IYBO. 0g0  FIWVOIO,
3olG030M0, Y439wsDg MB0WO ommbos 3dodg wommbgdl Imeobl. gsdofjols JgdJdo dolo
3993339 mds 1,6x102 %. 8obsrol fywrgddo GYzool Lodmswm dgd33gemds 0,2 — 8,7 93y/an.
30EGM35bgBHMboL BmyogMmo Lobgmds Asb 5349990 gdL 12000-%96. B30l HgsdEgbstgqddo
0,84 0p/100y 9ddMo b603009MYdSBY  FoIMZEom. bdgugmols  9;39b569gddo  0,270p/32,
306OMmxMbs d90393L 0,0589/3y, bdgargmol 3bmgzggargdo 0,23y/32, dsdEHgdogodo 0,6-1,5 dp/10096.
AY305L 06EHIBOMEMO® 9399990 gdL [ofigzmzsbo dzgbstggdo s bogbo [1]. oo bsbos, Eyzos
0690603  ©35d0BINMPOO®  0M3E0S,  0BOMLBHMOSODIBF00L  GPM-gM®O  SJEHOIOO
05609300  ©5 393006905  FYAIXMORO0MWO,  Fsbgdol,  TgbsEbmdIOOL,  dootgs-
537100 @MMGd0L,  LOdOIMM  Foboegdols,  Bomodsdmgdol,  sJuglvyes®qdol, 39658030,
Bogommdols s Ubbgs 89300 353)9amM00L  3OHMmEwd@oL  FoMdmgosl. @OMLBmLb ghmo o3
43909x396M35 FoHBIM Y300l MY b0ssAd0, figoels s 35960, M5F53 ROM Bomgeo Aobos
603900 5 BogMmMbggdo.

AY300L IMEEmdol BT Jogdmdo 5sd0sboL X bOMYMdOLMZ0L Lsdodo sMgMmO
394 BHMOOL  3OM3Mm (3009053 8MmObEObs. MOLGIMBL SbgMo BOIBIG — JY00L gioIIos. Gbds
393M3M0M30L  OLAHMMO0sd0  Y39wsDg 9©M) IHYJOMO s EIIPY  IMBOIECNGIS©
808@0bstry 9309305, HMIJOE Y39ws EOMI0 MOMOMYM bME0sEE 539gbsl LH3gds s
X 9636000930, LOYIRILMZs60 3bMzMGOOL T9d39350 3OMdYAmdL JAbob.

Ayz00l 999339 mds d53d390d0

AY309 256L53MmMGO0m LyFoTos s M[FodzErols HoLZo BY3MHE FoP0S B5303900LSM30U.
053930L MGMRQB60BITo 3HY300L 3Mmb396EMSE00L oM 10-sb 20 83y/4-0g 0§393L 3mbydH0o30
396300560900l 30958303096@E0L F9I306M9dsL. Tgddo BHY300lL ELLETZ900 MOMEIbMds 8-9 339/2.
390d90s 0009356 M IMBHozwms (390 FMLMIdS S 5Mm9LOIO 3939 ©WI39300MYINOS
AY300L  oaMM3905Lmsb. 85333900 9bLO3IMMMGO0 O339¢bO 9606 Tobo YSPIYMBomO
©99mgdd99d0Lgob mMmo oBgBoL godm — MROMBYGOMID T9JsMIO0m Fom0 MEOYRBOBIO FBHYz00l
99¢ 65Hos390L Gmobmdogl bgargdols s 3060l Ml 9Mm3sbgmmsb bdoMo Tgbgdols sdm.
AY300m 9fjod3sd 853939090 G90degds 259mofj30ml 3mabod Mo s BoH03MOO 5JE03MdOL
5939000905, 850 TMEMOL, 0dmbomlb as3agbs s bgoMmIMmEGHMOM ©s bgocmmbigblm®we

9369 3090L5 @ LHogwrols »bserog [1].

3b®owo 1. Lol gmerm 853839006 MmMs60BITo HY3z00L Jgmfig3zolL ybgdo
Jowsdol AYz00b Loghomm M6560D380 Pb-ob 99mfigzoL aBbgdo %

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 189



Q©babosmMYOS om©9bmds 35960 | Lsbdgero Hysero Booogo 33900L
933/ wgdo 36m©(IOIO0

Josdgdo 890stmgdom
Q35¢0 BTN SEM 23-33 0,3 1,5 11,3 86,9
3939939056930l comboom
Josdgdo 4539394056930l

24-67 0,7 2,8 16,7 89,8
29DMHEOo Mmbom

056589000m39 Abmimomdo 3HY4300L 33500 Fyomm L5©gd539805,0MmIWomsE 10909396
L56353MmgdL. gl BY3z00L MEMRS60DBIdo IMbzgEMOL ghmo ABss. 503-U 3MbEGHMMEIOLS ©
369396300l 396GH®0ol  FogH  godm3zergMo  ymgzgero  9d3bo 05393096 ghmo  BHyz00m
dmfodeero 50dmPBs. X 96IMMIEMdOLS @O F9MgIML 25dM 330930l dqLsdg bsgomboey®o
3MbgMgLol dsboengdols dobgzom 930 smslio B3mEodgwo sbs3ol Bs3d30L Lolberdo Eygzool
39933900Mds 50935@gds ©oLsTZ90 bMEMTSL. 9MOLTMOZMMdM MmMR60bs3ool PURE EARTH o
3996mb  853d3ms  @mbol  (UNICEF) dog6h ghomdeogs 2020 ool  ozerolido,
3990J399690 5625600ddo bomdzsdos, GMI  ymggo  Igusdg 053930  AmBwomdo,  sbvy
3 MBIWMMSPO 9B Mgd0m 800 dorombo 053830, B30 56 505D B>I0T BEYMIMYMB5T0Y,
556 (Y300l 8983390 Mds Lobberdo mgzsedobsizgdos [2] [3] [4].

Logo®m39emdo 30560905 300093 MBROM 3dsxM0s. d5303900L 41%- Lobberdo GHygzo0L
95050 56 do0b oo MbY 50960369ds. LoJoMMN3GML 5350 YOIMS  3MBEGHMMEOL
960360 396GHM0LY s LoJoMMZIW ML LGSEHOLE030L gBM3bwgwo Lsdbabwmemols Joge 2021 {garls
299J399690 563560030 bsmd350s, MM bligbgdo Mom©gbmdosb 16%-bg d9¢ d5393L
5096036905 10 932/0e-bBg 9930, 25%- 5-sb6 10-09 933/, beaerm sbs®Bgbl — 5 839/en-
99 [5]. 09539 F9el Logdo®mm39gEml 893500 3MbEHMMEOL 9Hm3zbwmeds 396E®ol s PURE
EARTH-ob Uodoomnggeoml  §o6mdmdsygbermdols 339358 583965, MHm3  g39embg 99
Q5935009090 0943696 olsggm Lods®mzgurmdo dgbmzMgdo ds303980 s Lobbendo Gyz00m
Q5006dM9g00L J0MOMoO [gotrm 11533900 0ym.

Y305 s 1533900
5Q0530560L X 963MIMYEMISL LoRMMBgL 96Ol 565 FoOGHM 5@IMLBIOMTo IYymao, M)

153390 3MHMMYJEHMS FGLOBMM BMYoYHD JorowEls s FMYgsmdo MI30MgLO MHOMEIbMdOM
090535000 $Y305 OHMIJ0O3 39IO0L B5339030. $HY300 AobLHIMMEMIBOm dg3M0s LAYl S
bodo. 256L53M00MG000m 39300 FMH™M3q0s SMboldo 10%-0¢g.

3b6owo 2. Byz00l B3 153390 3OMMIGHTo (F/3p 3OMMIEHT0) S dOMLBBIOML 3033mb9gbEHJdTo

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 190


about:blank
about:blank

b3

36™EIEOL baby (8y/38 3Om©d@d0)

938960
39960
m93%o | bmdgo | Mdg dmbBbymo | bowo 0396900
35633 Io
Y309 1,0 0,5 0,05 0,2 0,5 0,4 0,4

d0mbggMml 3nd3mbgbEgdo

5@Imbggemo 3ogmo dp/d fgowo | bosogo
Y305 9MOMOYs- %/ 9/33
boeo bogHoo B5gb005erm0
L53MoE™ EEY-WSFYGHO
9OOXIOQO 0,03 32,0
0,01 0,0003

399m39dsdo Annals of Global Health dg93bog®oms xam53ds 459mod39ybs 659GMB0, Loss
Bomngdzedos, MM GYyz000 ¢980GMHGOMo Lmbgmgdo oMmdmoagbl MBsMToBIG MHoLIL
Logdo®m39wml dmbobergmdobomgols [6] [7].

AY300L Bz 359030 56 by 509TsBgdm©al 3 932/, bosogdo 20 3y/3a, bmerm
L5 MH3MEYbMdS 83bs6dTd0 2-3 8/3%. Y39woBg I306M9s 3503mLbYdTJ0, 439toBg dg@o
459594d0. 0O M5MmEqbMd0m 537990 MH9dL 06O dMY30.

Y305 5 15YdS3900

AY3000 Imfodzeol JoMH0mso Fys®ms Bowgdsg9do (BHY3z00l MYNMS, BY300L LyMobxo).
Sbgo LOEGd9390d0 BHY300L MOMEIBMBdS IgMHYgMOL 5-sb 40%-3qY. SbgmO LHWYd93930m VqdS39D
539%L, B3bxOOL M5x3gdL, Lomodsdmgdl. GHyzos 893605 (ogabgdols s FoBIMOL Bormgdsggddo.
AYz00m dmfod3eol dobgbo TFgodwgds gobgll dzgwo Jgbmds-bs390mdgdoL  ©IbaMg30L
0909250  395356@G Mo 933900 96 dmo. FBsGHOMOo  GHowmgdo, bdoMs dobsbdseo,
39bL53MPMHGdo» fomgwo s 4z0mgwo BIMO 9903938 BHY30L. Loz9EoMm 653900MdSMS
B56MB9b900, LogmRsEbmgz®Mmadm 53MmIMEsGHMEMIO0 s 3HY300L FMH0REJd0. GHY300L bogmogdo
Pb3O4, PbSOs godronm 250mygbgdaro 30339639005, G™Iwgdog Jodow® 96gfzgwrmdsdo
399Mm0ygqgbgds. PbSOs4 - mgom®o xggemol bsgnrgdos o 499m0ygbgds  0gmMo  Bowgdszgdol
Q5L5FBIPYIWHQ, 5955950 FoLO 25dMYyqbgds T9HBWMOMW0s.

Abmnwomdo GHyzool 4993390 Borgdsgzgdol 339359 5b39bs, MM Dmaogmm J399sbsdo,
3003 gdegd0 5fo®mdmMmgdgh Lowgdagl, MHmAgwoa dgoaegl 90 ppm-bg bs3argd FHYyz00l. cmdao,
Logobgodms, MMELYE 99 J5B3969dgL 5FoGMdYOL BHY300L 3:Mb3gbEMIE30s Lowgdsgzgddo, Mol
3990g9gb9053 IbMEMME 03399080, Lo3bM3MYOIE Lobegddo bgds. 58 30MMYOIL LogsbASTMU
bob ol 49699mgds, O™ 3936 J399456580 56 5GBGOMBL MOR6MYd0, MMIGOLSE 939D F500

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 191


about:blank

D9odbg3gmds o IMboGMMobao. 53 dgdmnbggzsdo  9@sd0sbgdol  Logmibwrg s
X 9630009 M35 3000565 IFoHIMgdol 390000 LobEOLOYMGISBYS OTMI0WIOMEO.

AYzo0L 899339000 LOPYd939d0  LogoMmzgermdo (Y3000 ©d0bIMMHGIOL 9gHm-9H MO
43905DYg 293039090 30BgBL HomBmoyqbl. dzgw Lobwgddo MAg@Hglo LHmGg sbgmo
L50g0539005 A9dMYgbgdEo. gl 3MMdYBss Yo ILLIbGdsdo b3z gdo MOOMYMEO
5Q530560LmM30L S MR SHBIOOLMZOL, HMAGILSE 56 2o5Bb0SM FobIBLYdO Lo3MMIGO Labergdols
39L5M98MbFHJIWs© (LodoMzgwml 356sdgb@o, 2020) [8]. dgmeg FbM03, 3DBoEGH0MO obss,
M3 3O:MOgds BoMGH0350 IM3569d50s. X IBIOMIWMdOL Bgdmddggdol 3Omgd@ds sdd-do
B3G9 (HY30000 d06AMMGISLS © 85303900l K obIMMYEMdSL FmEMoL 353060l 33¢g3s. 53
Lo3om@g 360Mm9dBHds godmogerobs, MM dgguo Lobergdol 49sMgdzs dmge F9gHmgdwye
93539080, 256L53MMIB0m 08 Lobegddo, Loss I30MgHm3zsbo 35393900 bMmgMMdIb,
503935 2018 (gl sdsgder 311,000-Bg 9@ 053936 BHY300m dmfsd3wolysb (Health
Impact Project, 2017). sbgoo 360Hmgd@EHol gobbmGEogargds Lods@mgganmdo dglisderms o
b36XJOM6 0yml 5353006900 s bYW FobLILMMEF09W9dgE0 5©0IMAbEL.

2017 §ganls, xs63O»9gemdol dbmgeom sBsddegsd 993303, J0F0WMmO BOgmOIMHYdSMS
L59OMSTMOHOLM FoMI0030L5©T0 LEBMOBHIYOIE JoEYMTST0 KX 6IOMYEMBOL (330l L@ MOl
Bo»30L Hoboeroligdol Lsdmddgm ggads 2020 ferols Jobbolb dolsm(gzs (decision WHA70(23),
Gmdgeog 9moiEegl, Lomgdsg9ddo Y300l 2s9mygbgdol g@sdmdMmogzo d9d30Mgdol gHmabmen
90900905L. 2017(gaml, go960mb 256M9dmbs33000 sbsddWgsbg BoMgdme 0dbs MBMmEMEos
UNEP/EA.3/Res.9,¢y300L 9993390 1509053900l 9gldmDoEool s0mdmabzmols s ¢y309-05535b
999963H900L 93 M0HO JoMr30L bgwdgfigmdols dglabgd [9].

AY309 85¢)50M990Ls s gegdBHMmbozsdo
6050530l ©sd0bdMGMGds Lodos®rmzgumdo 3HYg30000 d06IMMGdOL 4930 399d0L geo-

900 935600 (Ysmms, 9M3E0wg0geos, MHBOWB3gEZYMm 35BH6Mggd0ols s gargdGHOmbozol
MBoBOMbM 9B MG O 90O B30 2oOYMS BogoglagMgergdlis s bbgs sA0WgdbHY, o
5006393l 256M93Mb, 3063093)MEo© 30 60sUL.

50 8035MmM)gdom HBMIGool Forgds, TYuodErms, IMOE3S3IL  39BMbOL  slMMEgdOL
b9 dghgmdsl, Lobogsmm gugd@Ombamo bsMRGbgdOL gobsaMgdlmb 3530060 gdwo
395003900l ©sHglgdsL s 65O BOBINMIOOL MO30B SLOEOWGOMSE 133050
0b6gx3MLGHOMIBHMOOLs s 65353Vb5gMgegdols  88969dEMdL.  35MOEgEMMSE, 3BMdOgMdOL
5050900l 3583560900L  09839Mmdom, 9 gdBHO™MbMo  3BMEJBHJool  BoMBybgdo  Lbgs
6560B9gbgd0oLAsD by 2ob3ow393WYL. 9833560, bsMBIBIBdOL  obsmOLbYdOL  dmero@E03sd
3900905 ©39BJsMML gl 3GrmgLo [10].

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 192



HY300b> s Jobo bogmmgdob

398cmyg96900b LgzgEmgdo
* JXAOBNINVICIOOLS 5 Bygoob Bbgs @sboeAo
3 3B d0b fomdngds (84%) A5300b B3@mgbo \
* A305999a39@o byfigdzob Hatdmnds Rfoghndpo ==~
e b BadednTe HK0Ro
3564565030969 rmdd e
* SOmBH0 9653003 S
* JoBomGo Bfiagemds (bpdsggdol  SPIITD@PER
Homdmagdy)
* JONORMIROY

Y300l 253egbs 500590560l K sbIMMYEPMdIBY

AY3000 o830l obsswdgy Lb3solbgs Loxs®m 2sbbowgolsl, 960d36gwmgsb0s
3993569l Y3000 H00bAMONBOM FodM[ 39O DoGoo. KBIOMYGMdOL F9BHMO30Ls
39935b900L 0bLEOGHYGHOL 8mMbs399930L Jobgz0m, AMBEoMTo sOBYOYIO 0bE I 9GS MOO
396300560900l 49339390 FoMIMmIMool Fgz3gMbgdsms 62.5%, Mol 3039MEHbbowmwo
Q55350090900 8.2%, Mol 03909M0 9535090900l  7.2% s 0bben@gdol  5.65%
399399905 3943000 dmfsdzom[11]. mERBoHBIoLMZ0L JOMboZMwo Bmfedzs 0fh393L
A3060L Lodbogbgl, 3mgdggdl dOHMBIME LoLEYTsDY. IV OEMDdS, TgblogMgdol FglmliBgds,
9d6M5Mmd0L IMM3935-35M9HO 1 HFOWY, 3MBbMJOOL BB, TbgEL39EMdOL sDLYDdY,
960m3M0bMwo s  bogmoghgdoms 330l IMM3935,  Lolbeol  LolLEGgdol  JgEles,
0060309900l 53bJ300L IM3935 s bbgs [12] [13].

d9Eboghms 3330339000, GYz05 Mol ol 9wgdab@o, GmIol Lobberdo d93339wmds
365650600 36396530000 96 9MOL  LLYIZ9d0. 3HY300L EMBOL bBOHEs Lolbwdo B93™
350005l 0§393V. 9900030mLgdoL 0bxzMMTs300m, Lobberol bs3sdo dmbgzgMowmo Y30
USRI M9OHOEIYdS JOOMOME0GHIOL, F0MIME0MIdL, Isbemadom, 30 Y, 9J9sb ol
39050l Mo Jumzowgddo, moM3dgedo, bgMzm LobE)dsdo, 30dELs s d3wol ¢306d0.
33530 oRbOMIdMMO FY30s smfergmmgdol dsbdowdy 4MmMm3©Yds s 0bsbgds. dzwols
6900©oMmgdols s  MHYHBMOdE00L  3OMEILYd0  9JBHOWMEIds  MOLMEIMBOL O™,
9963579 Bolsl, god@oEoobsl. GYz00l 9993390mdol MLsnmmbem Mmby 5@sd0sbols Lolbedo s6
560l ©oA9b0wo. 3Yz000 06FMIJLBO3s30s A9TMbIEGMWOo 3¢0bozMEmo Lod3EHMIGOOL 56M9dg
90980bs6m9mdL, 2012 Herol 999, GH9M30bo "GHY300L Fowsro 890339wmds" godmoyqbgds, 04y
Lobbgndo 39300l EMbg 9309 5 338/E-Bg s LsFoMms GqlaByzolo Mboldogdgdols sRgAZS
[14] [15].

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 193




500530560l MMHQB60BId0 FHY300L 4961339990 M5MmEYBMBS sbEH0TMEOMmYOL BOOL 3O MEILL
Q5 3960L ©939b9M300L. 5M9amEoMgdls Lobberdo 390maEPMdOBOL MoMmEYbMBSL. 53 gargdgb@ol
MmO960bddo  dmbzgo®ol bm®mds s6oL 15-20 93p/©©g-0sdgdo, bmerm 1 dp. 99339 ofi393L
565L5L05dM3bm LodEHMIYOL, 10 4G. 30 Lozzwob.

33365

X9605330L ABMBLWOML MOHY60BEO0L Fmbs3gdgd0m Abmageomdo 120 dowrombo sesdosbo

ofodgds GHyz00m. LogMmbyg 890dwgds 0gmb yz9wysb 3596080, Hgowls @s boswsydo. Mgl 21-
L5939969d0 BHY3000 06FMJLO3ZS300L T9EIROE 95056930 00M3900b.

d0bgo3500 0doby, O™ 39300l GHMJLo3MOO 9x39dEBHOL F0TsM™ Y39wsHY ©IY(339wbo
56056 85383900, LOBSA30wqd0, BHY300L HBgIMJdgEYdsd, gloderms, eYMBOMIE 0dMmJdgEMl
43905 5153803 X yNRBDYY. BY300L HBgamgddggdol 9999 399m{i39meEds X 963MIg MBS
5393006093 ds  3OMIYIndTs,  TgLodEgdgos,  s1g3g,  @odmofgzomls 3603369 mgzsbo
693909960 930mb6MT03MM0 S LI MMO Bgdm]dngds Fmbsbergmdol mbgby.

290mggbgdEo woBIOGY®s

1. Collin, M. S., Venkatraman, S. K., Vijayakumar, N., Kanimozhi, V., Arbaaz, S. M., Stacey, R. G.
S., Anusha, J., Choudhary, R., Lvov, V., Tovar, G. L., Senatov, F., Koppala, S., & Swamiappan, S.
(2022). Bioaccumulation of lead (Pb) and its effects on human: A review. Journal of Hazardous
Materials Advances, 7, 100094. https://doi.org/10.1016/j.hazadv.2022.100094

2. Lanphear, B. P., Rauch, S., Auinger, P., Allen, R. W., & Hornung, R. W.. (2018). Low-level lead
exposure and mortality in US adults: a population-based cohort study. The Lancet Public Health,
3(4), e177-e184. https://doi.org/10.1016/s2468-2667(18)30025-2

3. Pichery, C., Bellanger, M., Zmirou-Navier, D., Glorennec, P., Hartemann, P., & Grandjean, P..

(2011). Childhood lead exposure in France: benefit estimation and partial cost-benefit analysis of
lead hazard control. Environmental Health, 10(1), 44. https://doi.org/10.1186/1476-069x-10-44

4. Final review of scientific information on lead. Nairobi: United Nations Environment Programme;
2010 (https://w edocs.unep.org/handle/20.500.11822/27635,a accessed 13 April2020).

5. Ericson, B., Hu, H., Nash, E., Ferraro, G., Sinitsky, J., & Taylor, M. P. (2021). Blood lead levels in
low-income and middle-income countries: a systematic review. The Lancet Planetary Health,
5(3), e145—-e153. https://doi.org/10.1016/s2542-5196(20)30278-3

6. Bret Ericson, Levan Gabelaia, John Keith,Tamar Kashibadze,Nana Beraia, Lela Sturua, Ziad Kazzi.
Elevated Levels of Lead (Pb) Identified in Georgian Spices. Annals of Global Health Year: 2020
Volume: 86 Issue: 1 Page/Article: 124 DOI: 10.5334/aogh.3044

7. Parliament of Georgia. (2020). Assessment of Lead Pollution in Georgia. Retrieved 20 February
2022, from https://info.parliament.ge/file/1/BillReviewContent/263763.

8. Scientific Research Center of Agriculture. (2018). Risk Assessment of Lead Prevalence in Food

Report. Retrieved 20 February 2022, from:

Georgian Scientists/Jo®mggwro d936096H9gdo ¢).5 N 4, 2023 194



https://doi.org/10.1016/j.hazadv.2022.100094
https://doi.org/10.1016/s2468-2667(18)30025-2
https://doi.org/10.1186/1476-069x-10-44
about:blank
about:blank
about:blank

9. Lead-based paint and housing renovation. In: Guidelines for the evaluation and control of lead-
based paint hazards in housing. Washington (DC): United States Department of Housing and
Urban Development; 2012 (https://www.hud.gov/program_offices/healthy_homes/Ibp/hud
guidelines,accessed13April2020).

10. Side events. (n.d.). Www.brsmeas.org. Retrieved November 25, 2023, from
https://www.brsmeas.org/2019COPs/Sideevents/tabid/7853/language/en-US/Default.aspx

11. Institute for Health Metrics and Evaluation. (2019). GBD Compare. IHME, University of
Washington

12. Agency for Toxic Substances and Disease Registry. (2020). Toxicological Profile for Lead.
Atlanta, GA: U.S. Department of Health and Human Services, Public Health Service. Retrieved
20 February 2022, from: https://wwwn.cdc.gov/TSP/ToxProfiles/ToxProfiles.aspx?id=96&tid=22.

13. Mandal, G. C., Mandal, A., & Chakraborty, A.. (2023). The toxic effect of lead on human health.
Human Biology and Public Health, 3. https://doi.org/10.52905/hbph2022.3.45

14. UNICEF. (2018). Multiple Indicator Cluster Survey 2018. NBS, UNICEF.

15. World Bank. (2019). Population ages 0-14, total. Retrieved 20 February 2022, from:
https://data.worldbank.org/indicator/SP.POP.0014.TO

Environmental contamination with lead and its impact on human health

Environmental pollution with heavy metals, in particular lead, and related problems are discussed
in the article. The has been investigated the scale of the problem caused by lead is being investigated
and related to it potential measures are discussed. Lead is one of the strong toxic substances that affects
human health, it is especially dangerous for children. The risks of exposure to lead on the environment,
human and children's health have been studied, both in the whole world and in Georgia. The use of
lead-containing products in everyday life, such as construction, electronics, fuel, paints, toys, air
pollution with exhaust, and others is discussed. It is noted that lead can cause significant negative
economic and social impacts at the population level.

Is scheduled possible measures to reduce environmental pollution with lead.

Key words: lead, a person, health, environment, pollution
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Bobm g 3565dg
RO MA00L OMJGHMO0, Bl BobgudFonm LoBE3sM 5350900l SLOLEIDE
3Oxggbmeo, https://orcid.org/0009-0007-1419-0182

S0LEME0. QIMQMIM03 A960bmemaogddo Lo0bEGHMGLMS A9mobms
©9dbo3MAMsx0Mwo Lszombgdo, 39MHdm, GHJMTobms ox3mEmIgdol Hglo. 58 FbMog Lobwgzsm
390306 Mma00lm30L  Tsbollomgdgwos  3mE3MgEHMw  GgmBobms LodMLgwyg s Fsmo

39003090990 ZmMIGI0, 5649 50M9305E M.

JoO LEBEOZsM 3mgJbol dmbergddo 3mb3OgGIo BHIMTobms LodMLgwg @S Fsmo
390030900 3mEOHIGE0 49BLY3Md00 0BGBL Mo3L.

50 oba30LGHMo  ggbmdgbol  A93MEIW GO0 BMETGO0S:  S0MG305BHIMHIO0 O
5360 ™bodgd0.

5360mbodo (omdmoygbli d90m3egd e Lo@gzsms bogHdL, 0byeolyIM Lowro@gMsd O™
96580  sMLgdMEo  LBo@yzol dbgoglos s 5g3b  dglodsdobo 3603369 Mds.  S3GMY3053MS
3939005, HMMO 3 LoEY3900L 30OHMBOMO J9dm3Egds

0byaroly® 506930539080 399m3egboos dog0sb 9653500 x89M™3560
L03Y3500390M 3193900, 59 G90dEgds M58 90mH3935DY 3053561530, FoYILOMO:

1) 0baoly® gbsdo s®lgdmdl Lofigolo sbimgdolash dgagbowo Lo@yzs0mdgdm3egdgdo,
MMdgog §oOHdMmomddgds s 030mbgds 0byolvy®o gbols 56356mMo Lobgugdol olisbgwgdol
dobgz0m. 0bawolime 96580 536M930EWIMIO0 JOMOMOPIPO OEO SBMYd0m 0fjgMgds, F>0Mb
5056 04969096 Loliggh BodbgdL, JodsEOMs:

VDR —Voyage Date Recorder

TTS —Traffic Separation System

CC - Compass Course

LT - Local Time

59 Bodob 89dm3gdsbo MMM 9339 9036086900 299Mm0mddol  (3oEoe3g Sbmgdols
Domdmmddom. B396 HBdoMo 230069 gds  AoBLHIMEHMIO0m sboeo FH9Hdobgdol sdmToyz®s
596 3500do IbmeErmE sLLHYoLO LoEygzol sLmgdos HoMmdmoagbogro.

2) 60 LoEY30L M3300IMO FoME3Egd0L F99MNIOOm F0MGOVIEO sboro Jgdmergdwwro

103Y39,05450MS:
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Navicert — Navigation Cetificate
Marsec — Maritime security
3) 99L50m3gdgE0 BoEY30B 306390 GMdomss HoMdmpygbowo dgmeg Lodyzol
0MM30009O0 JoM330m, 5699 LrodLom, BogoWOMO:
Bulker — Bulk Carrier
4) 6 56 9@ LoGHY30b 306390, b6 3oMH3zgo ™m®o, Lsdo LoGyzol Tgdmzergds
Dommpqboos dsmo Lsfyolbo sbmgdols dgghmgdom, dmwm Lo@ygzs 30 LOMWwoO FmOTom,
9525W0MI:
MCC room — motor control center room
NR ports — Northern range ports
5)  53693053MHgdL 0baole 9bsdo sboliosmgdl  mImbodgdols d9dmbgzg3zgdo, obobo
33b90s LEBO35Mm BBIOHMT0(3, DoPIWOMO:
1.LT — Low tension
LT — Local Time
2.BC - Birth Certificate
B.C. — Bulk Cargo
3.TA —Travel Agent
TA —Travel Agency
TA — Time of Arrival
TA — Telegraphic Address
5 63530 LoMmol (obsldg 30y935MM. S06M9305EHMGOOLMZOL 565 FoOGH™M LMo
933035¢0963 g0l 99MB935 2393500909, 36539 Fom0 BMLEGHO, LEOMwo 3609369 MdOL Q9M33939,
505 M530b 53030 Mo d9dymdo MHMLEMdS6O.
6) 99LodmM3gdg LoEY39MS 30MH3geo SLMgdOL FggMmgds, MMIGEoE FoMdmomddgds
OMAMOE 9OH0 IN0560 LoEYzs 96w 530Mb0TJOOL BMO0M, BoPdWOMS:
1.LASH — Lighter Abroad Ship
2.0BO - Ore, Bulk, Oil ship
BoDBP3oM  GHgMHdobmermyosdo Fgdm3awgdol BmMIGOo Fob30MMdYIMWOos 5EHOWOLS
©OMOL 93mbmdoom, 4Mmdgelo@yzsmdol dm3wgE 25dm3gdol 3Mog@03wwo bsFoMHmgdoom.
FoOME B9306 393Y390 90530 0bgEolMo 999m 390560 25IMEOL BHMIBLEOEHIMHSE00LS
Lgbbgdol  LodMogdom. LodoMmmzgeml  LBoBE3zsm  3m©gdudo  FMHZ3EOEIS  3OMY305EIOOL
2990g9gbgdol Fogoom0, G306 Jobo JsOmIo 9930350 9bE0 FMS35¢LOEHY300605, SF0EHM™a
299Mm0g4gbgds  9MHmo 06Ol ymo  S0MY305GHGMS, OMYMEOE  ©ITMM30JdJ0  9JlogMOO
9OmMgMo. GH9MHIobmemyom®o 393smdolodo 0b@gMglio AsbL3MMEMIO0m 0DBOIds ML,
596 Jommen LobE3sm GHIMTOBMELWMA0S PYOMOEEY 0HBMHPIYds 0byerolyo FHgMdobgdols
d90mobgdoom.
1553396dm LoEyzgdo: 990m 39390 BMMIGI0, SO0MHYZ0GIMs, 530Mb0Td0, LEBOzsMm BHyMI0bydO.
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d91535¢0.MRMOM030 gdbols gdlogMyMsRooL GOHM-9M Y439esby 860d36gwmzs6
L53000bL oMTMoEAIBL, ol 4reolbIMdL bbgoolbgs WIMAOL 9Juozmbgdols gygbsl, Toy.
LOBOZM  BHYMIobMEMaool  gdbogmbo,  LodbgOm  GHgMTobmermaool  wgdlogzmbo,
09900OMo  G9mdobmwmaooll gdbogzmbo, @S  dMogzoto  Lbgs. ©oMymdMog
A96030bmma090do  Lsob@gMgbms  GHgMdobms  gdlozmyGmoxomwo  Lsgzombgdo, 39MHIm,
A9M30bms  oxzmM3gdol  fobo. 53 IBGO3  0bawolymo  LsbEzsm  EgMdobmemaoolmzol
535b5L0MYOYE0s 3016309B I GgMdobms LodMOZ3wg S Fo00 T9IM3IWOMEO BMMTGOO, 5649
506930530, OG0 bdod d90mbggzo80 JoGmvyen 9bsdo 25dmOol GHMIBLEPOE M300m b
Lgbbgdom oYL dolo JoOmMEo 9943035 gbGo FM35¢LOEHY30560, 580FGHMI 2odmoygbgds
96OmM0  0baEolIMHo  9dMG305@NIMS, MAMOE  ©ITIMY30©JOIWO  WgJLoMMO  GOHMDIME0O.
090030905 393)Y39w9d0lL  goRLMMO  BMETsd @S d6gdM035  FoMmdmMmodmds  Bg306,
39bLO3IMMgd0m 30 [ghom 393Y39w90580. sDBOOL dm3wg s LbsMEH0 450dm3gds b Mol

954b03oE MO0 458MYgbgdol 930w GIWMBY, LBo3mA3zgl YMHoL 30mb63ME I sGdo sbowo

390m3wgdmo  Bo@yzgdol 99dadbsts s ©933000MYOSL. d90m3egdo gmMdol bodyzgdol
393M(39gd0L 560950 do0sD FoMMMS, LOGHY3500390Mm3gd9dOL  45dMYgbgds B39 gdMH03

5005 0g3o  gMMbo-9H909ddo, Log3609MM-3H9db03ME, 93mbMmBozMe 0y 3MEoE03MO
@0 EIOGHMM530, LEABIOOM S LEBOZsM b5TMMIGOT0. JoOMME LEBOZIM WOEGBHYMHIEWIOLS
31939  LOBE3sMm  3mgdbol  FMbegddo  3Mmb3OgGHMIE  BHYMTobms  LodMOgwrg s FvmOo
39003090990 BmMIGI0 obLo3MMMgd0m 0BIBL MH3L.

9900m900. b65dO™I0 OO0 JdYsMds s©fgMom Igoml, dmogagl wobyzol@mmo
3sLoEob 9565¢P0EH039M0 ©9330603900L5 S BYdsbEH03 MO sbs3ePOBOL FgmMEBUL.

090093900 s Abxgermds. LoEYyzgdobs s LoEGY35089msbbAYdGBOL F9dm3ergdol bgwmabgds,
5069300 MYP0s —  259MmYygbgdomo  oby30LBH030lL  9OH-9hHMO  MBIBYOMZg LGOS, 5T
©0ba30LEMMO 3960mTgbols 2536039900 BMEOTYO0s: 500G305EIMYJO0 S 53MMboTdgdo.

5360mbodo (oMo gbl 990m3wgde Lo@ygzsms bogOHmL. 0baErol® Lo odghodwmMm
96580  sMLgdMEo  LBo@yzol dbgoglos s 5g3Lb  dglodsdobo  d60d369WMds. 533053
3939905, OMYMO3 LOEHY3900L 30OHMBOMO F9dMm3Egds.

0byaroly® 506930539080 399m3egboos dog0sb 9653500 x89M™3560
L0@Y3500399m3090900. 5 990degds M58Yb0dg d98mbz935D9 3035615300, BORIW0MS:

1) 0baaobyy® 9bsdo sMligdmdlL Lafiyolo sbimgdoligsb gwagbowo Lo@yzsmdgdmzergdgdo,
Mmdgog §oMHdmomddgds s 030mbgds 0byoli®o gbols s6356mMo Lobgugdol olisbgugdols
dobgz0m. 0bawolive 96530 506M930EWIMJO0 JOMOMOIPIP OO SBMGI0m 0fjgMgds, >0
3056 09969996 Loliggh 60dbgodL, Jomdo godmygbgdmwo Hobwgdergdo (of — ol; on — By s 5.9.)
56 930905, BoRWOMI:

1.VDR —Voyage Date Recorder

2. TTS —Traffic Separation System

3.00W - Officer of Watch

4. E/D - Engine Department

5.IMDG - International Maritime Dangerous Goods
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6.ETA — Estimated Time Of Arrive

7.ETD — Estimated Time Of Departure

8.PCC - PURE Car Carrier

9.SSP - Ship Security Plan

10.NB — Navy Base

11.SMS - Safety Management System

12.ATM - Automatic Teller Machine

13.SSO — Ship Security Officer

14.UT - Universal Time

15.TMS - Traffic Management system

16.TA — Time of Arrival

17.CC — Compass Course

18.LT — Local Time

19. TDC —Top Dead center

20. BDC — Bottom dead center

59 GHodol 899m3wq0sb0, MHmymes 339 50360869m, 259m0mddol Fo-3oen3g SLMgdols

Do@dmmddom. B396 bdoMs 930d69wgds  2obLs3MMEMGO0m b0 FHYMHTobgdol godogzmy,
5096 dsmdo dbmemE LoEYzol sLsfyobo sLmgdos Fo®dmoagbowro.

2) obyamolmé 96580 sMOLYIMOL MM LoGY30L ™9330MMO  FoM33¢gooL  T9gMmNYdOM
9009090 sboo 89dm3wgdIero Bo@yzq0o:

1.Navicert — Navigation Cetificate

2.Marsec — Maritime security

3.Westmed — Western Mediterranean

4 Sitrep — Situation Report

3) 99L58M3 9090 LoEGHY30b 30M39wo FMdomss FoMdmygbowo, dgmeg — Lo@yzol
0 M300wIM0 J5M33om, 56v) Lmazodlood:

1. Bulker — Bulk Carrier

2. Roller — Roll on carrier

4) m6o 56 dgBHo LoEY30sb 30M39wo, b JoMmzgwo mGo, Lsdo LoGyzol Tgdmzwrgds
Dom8mpqbowos smo Lofgolo sbmgdols IggMHMGdOm, dmem Lo Yzs 30 LOEO BMEOI0:

1.MCC room — motor control center

2. N R ports — Northern range ports

3.ID card — Identification card.

4. P. Charges — particular charges

5.Z Time — Zone Time

6.W/W days — Weather Working days

7.AC generator — Alternating Current Generator

8.DC generator — Direct Current Generator

9.AC/DC converter — Alternating Current/ Direct Current converter
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10.AC circuit — Alternating Current Circuit
11. DC circuit — Direct Current Circuit

12. B/C-Bulk carrier

13. C/P- Charter Party

14. HW: High water

15. SB: Safe berth

5) 0baolme 9bsdo 50693053 MYdT0 Mbzss MmIMboTgdol d9dmbgzgzgdo:

1.HS i Harmful Substances
High Speed
21T Low tension

Local Time

/.

Lay time

3. BC Birth Certificare
; Bulk Cargo
4. CG : Coast Guard
Centre of gravity

Travel Agent
Travel Agency

Time of Arrival

y

Telegraphic Address
aDG i: double gear
dangerous goods
LG, i dry carge
direct, current
8. LL load line
:u longimde and latitnde
— 10.P.D. port dues
> p.d. per day
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5 mM3530 LMoL F0b53g 3YIZIOM. 50MJ305EWIMHIOOLMZOL 56 TsOEM LHimEo
933035¢096¢&0b 996MR935 33935¢gds, 565990 5069305 M9gdoL DmlGo, LOyeo 36odzbgwodols
39633939, 505 930056 53030 M d90ymdo M BMLEBHMdbO.

6) 99L50M3e9d9 LoGYzsms 306390 SbMgdol JggMmgds, MMIGEoE FoMdmomddgds
MHMYMO3 9OH00 0560 LoGYzs 96w 530™bodgdol mMIoo:

. LASH — Lighter Abroad Ship

. OBO — Ore, Bulk, Oil ship

. PIN — Personal Identification Number

. BIBO — Bulk in Bags out

. laser — Light Amplification by Stimulated Emission of Radiation;
. scuba - Self-Contained Underwater Breathing Apparatus
. radar — Radio Detection and Ranging

. LOLO: Lift on — lift off

. ROB: Remaining on board

10. SAR: Search and Rescue

11. SOF: Statement of facts

O 00 N O U b W N

BoBP3sm  GHgMHdobmermyosdo Fgdm3wgdol BmMIGOo Fob30MMdYIMWOs SEHOWOLS
@OMOL 93mbmdoom, gMmdgwlio@yzsmdol Im3wgE godm3gdol 3Mod3o3mewo BsFoMHmadom,
96md60030 93mbmdool sHLO oLy, MHMA GHgduEdo LMLxRo 3™l CbBMMTS30MEMdOL dyolbog®o
dofg3s 300 GHoJuBHoL TgIM3gdol bsbxbg bgds, FEoM©Ids 09F300m0  LoBEYzolb
InEMmds. LOEGHY3500899Mm3egd9d0L oo bsfoero LmMg 3 gHom 89dmoFes Jo®oryew
LOBOZM  BHYMHTobMEMY0s30 s FoMO  MIMPIbMdS  A96MFY39B W03 0BOYds. DmyoghHmo
9om960 o056 9630350, FobsbFoM0 bt EgdgdolL 4960989 53330MPS JoMe LsbBPZsM
6530™M39000. LOBO3sm  3mEadbol  FMbergddo  FMOZWOHELS  SBMYZ05BHMGOL  45dmygbgdols
39000b393990, G596 oo JsOr0o 943035¢9gbEH0 FMS35¢LOEHY305600, 5T0GHMA 25dm0Ygbgds
96000 06olMEMO 53693053, HMYMEF ITM)300Jd90 gJlo3MEMO JMYIWO.

OILEPIMB00 0baEOLIMHO 50MY305EWIMHGO0 JoOew 96580 F9dm©Ol MO JoMOMSO
3bom, gb 9MOL  FHOMBLEOEIMI305 @S 9¥MY3053MJOOL  Lglbgds. 0baolwmEmo LsbEgs™
L03Y3500390Mm3egd9d0L  439wsHBg OO GO MPIBMBS  JoGIdo V(33w IO BMOTOMSS
3003m@sbowo. Mibm 9bsBg sOLYdIMWwo Fgdm3zgdMo LoGYyzgdol Toxzmgdol moMdby,
JoOON@o 933035 gbGHIdoL 8ggdbob Hbgbgos dg¢-Ho3wgdewas FIZ3OEILYPOO, borm
50693053 MJOOL BHMIBLEPOEHIMHSE0s GO F900b39g39dd0 30bgds. YY) 3693053 MOL
A6bLE0EIMS3058 0305630, 35006 gMMOMYds bs 253585b30Mo dolio yMex303Meo,
bdmg560 mEOHIOL BMLE) 45IMEHBBY:

NATO (The North Atlantic Treaty Organization) - ®mam®3 ,,.05GH™ .

IMO (International Maritime Organization ) - ®mam®3 ,000m".

PIN — (Personal Identification Number) - ®mym®3 ,,53060%

PR (Public Relations) - ,,53006“-0;
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31939  LoymMmo®gdms olgmo  Jdgdmbggzs,mmas  0baeolbvymo  536M9305GHMMOL  BMOAsL
JoOM  9bsBg 29IMEgdoLsl 9P 96 Fg@ SLmb M33Ybodg 356M0BEGH0 5J3L. 9Ta35M0
533000909 gdol  3otyo  Bodmdos  sdMgz300BHems — LPRY o LPINY  GmIgeoms
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TTS —Traffic Separation System
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SHORT FORMS OF THE MARITIME TERMS
Nino Putkaradze
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Abstract

One of the Lexicographical issues of the terms are very interesting in the field terminologies,
namely the rules of term organizing. In this view point the multimplicity and their short forms i.e.
abbreviations are typical for the maritime terminology. Abbreviations and acronyms are most
widespread linguistic forms of this phenomena.

Acronym is the type of shortened word, similar to the word existing in the English language and
has an appropriate meaning. Abbreviation is the conditional contraction of the word.

There are many English abbreviations used in Georgian marine agreements and maritime codes,
in students’ textbooks, as well as in Georgian maritime literature, here we talk only about some of
them. For example:

1) There are abbreviations composed by the first letters of the terms, which are pronounced and
read in an alphabetical manner. Abbreviations are written with the capital letters in English language,
punctuation signs are not used with them and prepositions used in this term are not contracted in the
abbreviation, for example:

VDR —Voyage Date Recorder

TSS —Traffic Separation System

CC — Compass Course
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LT - Local Time
Such kind of abbreviations, as we already mentioned are pronounced separately by letters.
Reading of the new terms is quite difficult for us as only the first letters of the words are presented.
2) Words composed by the beginnings of two words, for instance:
Navicert — Navigation Cetificate
Marsec — Maritime security
3) The first part is presented by a root and another one by suffix in the following example:
Bulker — Bulk Carrier
4) From two or more words, the first ones are represented by abbreviations and the last one by
its full form, for instance:
MCC room — motor control center room
5) The examples of English homonyms are widely used in Georgian maritime sphere, for example:
1. LT — Low tension
LT — Local Time
2. BC - Birth Certificate
B.C. — Bulk Cargo
3.TA —Travel Agent
TA —Travel Agency
TA — Time of Arrival
TA — Telegraphic Address on
Here we face the double complexity as we need to choose not only a correct equivalent for the
abbreviations but to find their full meanings also. Both of them are necessary in order to avoid further
incorrectness and misunderstanding.
6) Combination of the first letters of the words which is pronounced as a whole word, i.e.
Acronym, for example:
1.LASH — Lighter Abroad Ship
2.0BO - Ore, Bulk, Oil ship
In the maritime terminology the short forms take place in order to save place and time.
Transliteration and borrowing are the methods of transferring English abbreviations into Georgian
conversation. There are many examples of using abbreviations in Georgian maritime code, as there are
many equivalents of the term in Georgian English abbreviation is used as an independent lexical unit.
In conclusions it can be said that interest towards the working with terminology is especially
growing nowadays. Results of the paper are the most important information on the vocabulary fond
its perspectives and potential for the researchers interested in lexicography and study of terms.

Keywords: Abbreviations, Acronyms, Maritime terms, Short forms.
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BB MR Hgm3560 350306m3gd0lL libgsslibgs J3g¢03gdols
3O00xgM30vI0 5dEHogzmdol dgusligds AgNOR ¢gdbmgrmyoom

230MmO30 5MZ9esdg?, M0ds> 89M05330¢00?2, Gmoms 393e5dg?, FoMGYo dE35Ag*

ld0owobol bobgedfogm LsdgoEobem MboggdLodg@ ol Phd LEvwab@o; gjodo-
©9MH5BHMMP0;  2000Erolol bybgardfogm Lsdgoaobm MboggdlodgEol 3O Mmaglm®o,
BOAM35MMEMA0IM0 0)35035T9bEHOL bgeddw3569ew0; 3mmdowrolols babgardfogm Lsdgozobm
»60390LboEYGHOL Phd LEgbEo; 9Jodo 3s00meMmysbs@mdo; ‘mdowoliol Labgwdfogm Lsdgoaobm
2603960L0G9EHOL 3OMBILMMO, INWIMWMOO 350MEMPO0L I35METIBEOL bgerddmgsbgwo;

LG gG0o

3960l 35B5 MR MHgM3560 3903060 s  HoMmBmoygbl 39560l  g3omgwmo  Ho@mdmImdols
30639ws0 LodLogbggdols 75%-1 sbsLOsMYIL Bgero BOEs S 0830505 0dEY35 FgBSLEHSBIOL
5050 560MYgb M0 3BHIBE0SMOL 250m, MBES FosBbos Wmsw Mo 0b35BooL, Jumzowols
©LEAMMJ300LS s M9300030L 39630MMYOOL MBIO. BBIWMH MY MgEM3560 35O E0bMTOL
©59M)30009390 3OMABMBMMO Bod@mM9gd0s BggLo, sBs30, 089bMLI3MHILOOL SOLGdMdS, 3560l
Bsomgwo gm@™@030, FNORWYd0, 353931530 FosG9bowo 3560L oMM, 3560l s Mol
005 39839M0@Mmds.  35MgImlL  MHOLI-BoJGHMMGI0IE oMo  Fglfogwrowos  396%Bg  dBob
2 GHOo00LGBIOHO  bboggdol Bgdmddggds. MEE®soolygmo B gsdmlboggds (UBV) bd-do
0o68mddbols 8m@BHoa9bmm BMEHM-3OMEOMIGL, OMAMO0ES (303Mm3000800bol ©0dgMHo ©s
0f1393L LodLogbol Lv3Mglim®o P53 ggbols 3m@s30sL. YW EHMS00LBIOO A gsdmlboggds (UAV) 30
SbOIbL 95300306  Bgdmddggdel  3oGMEGMJLOMMO @S FMERIEMOHO  Mo30LBIEO
5003509000 MM39000. d>BIEIME VX MGM3560 35M306MTGd0 bA0MO® 3 sLOBOEOMYdS
OMAMOG  93MJLOIO S 3M9aMgLoIeno. LodLOgbol saMgLoEPMds QodMObIBHJdS OGS
Jumgowgddo 0b635Bools o Fgusderm  gEHOILEGHIBOMGIOL  MbsGom.  FozBmbmEEMo,
06830 GHM530w0o s B3WYHMEIOHTOBMOTMO 30LEHME MY J39E03900 0MZEGdS YYROM
52M9L0MEs©, B3OV s bMEMEME J393H0390msb FgIMgdom. sOLYOMDBL 33093900,
Gdgems Jobg30mo3 3OME0RIM30v)wo JoM3gMol Kib7-ob g9dudcmglool msg0lgdwdgdgdo
SbBME0MYOMW0s B3BIWMOHWYRMHJMZ5b0 3oME06MTGOOL 5M55MLOM J3930390mMsb. 330930l
d0Bobl  F9oa9bs  9aMgloemo 43930l  sdseo  GOLZOL FJmbg  BBoW BN OgM360
39030bmdgdol  (bmmwmEo, Bgs3o©Imo) ©s  sxMgborwo 3930l owswro  Goligol
05BICMOMXMgMm3560 39030bmdgdols (0bgowEHMosgowmwo, 30360™bmEmEm®O)
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3960l 35Bs MR MgM3560 3503060 s  HomBmoygbls 39560l  g3omgwymo  [o@mdmdmdols
3063950 Lodbogbggdol 75%-Is! sHsLOsMGOL Byero BEHS S 08305Md@ 0dg3s BgESLE>BIOL
Q9050 9630MYg69M0 3MmFHIbE0SEOL godm, MmdEs 4oBbos M 3IsEMMO 0b35Do0ol, Jumzgowol
©LEAHOMJ300LS S M930030L 496300 MbIM0.! BBIWMO WROIMZ60 J5O)E0bMIoL
©59M¥)30009390 3OMABMBMO Bod@mM9gd0s LggLo, sBs30, 08bMlvI3MHLOOL SOLGdMdS, 3560l
bsmgwro gm@m@odo (I and II, Fitzpatrick classification), 3mMx3wgdo, 85303008590 450Eb0w0
3960l odfigMmds, 3960Ls s ML Pos FJBIOOMBS. FoMgIML MHOLI-BoJEBHMMJO0ID oGRS
d9LPogoos 396%g dBol MEBHMI00LBIMHo Bboggdol Bgdmddggds. ME@GHMosoolygdo B
3odmlboggds  (UBV) @b3d-do  §o0dmddbol  9@oagbm6H  gm@m-30m©mddl,  OmamMo3es
(303M30600300bol  ©0dgMo s 0393l Lodbogbol bw3MglmGo P53 9gbols  dm@oiEosl.
MEGM000x8900 A 250mlboggds  (UAV) 30  9bgbl 56530603060  Hg0mddgogdsl

BOAMGH™JLoMMH0 S 3ME9RIBMO0 1530LBIWO M5E035¢JdOL OYMM3900m. 23

05D MOHMXMIM3560 350 E06MIOL 3smMmgbgbo, doMoMos©, Ws3953806Mgdwos Hedghog
Lologboerm aBob 59dEH035305bmsb. Mxcgwodos Hedgehog (Hh) 30c0gdol myxsbo 3609369cmgs6
Ol SLOHWEGIL 9ddMHOMYEMO 25630m0Mgd0L IM35e BbTgbEHMO 3OmEgldo. 35630 Hh
Bobiogbocnm B 3sLbolidyqdgEr0s WIMM3560 YNNIl 33MEs300l TgbstBMbgdsby, mdol
RO gdols @  3bodmzgobo  x0M33wqd0L  gob30m5Mgdsbg. Hh  Lsboabserm  abob
396G ME0o 3nd3mbybEJd0 FoMdmagboos bydo bg3MgEH0MmgdMwo woysbom (Sonic HH,
indiana HH and Desert HH), &®oblidgdd@msbmaro H9i393GHmMol gowgdoo (PTCH1 and PTCH2),
SMO oo s dmmb, GLI #®sbbzomOxgiool gosd@mmgdoom (Glil, Gli2, Gli3). Hh Lsbogbsgom
300b 255JGH0MEmYds 8M30YdIY0s B3gE0o0DYOME LBEMWIGHWEMSDY, HMIJWOoE 3H3WYdS
00mgdol yzgws GHo3ol xmgEol 3wsHdMem 99906sbsbg s dmddggdl, Gmymms bgblm®o
X 090P09 Loabswgdolmgol. Hh Lslogbsgrm 4bs 5§@0m®mgds, Gmoqbsg HH ¢oysbogdo
35300690056 PTCHI-L, 653 gob5306Hmd9dL SMO-b 063000300 ©@s  G®MoblzMogzool
394 BHMOGO0L 459M530LvTEGdSL. OLOBO A50b5(33gd9b doMM3do s 039396 L3gE30R03MGO
396900l BMBLIM0TBE0L, HMIgdOE 35LvYb0TEGO GO0 5G05b YN MJIOOL MZ0MYSbIbEgdsBY.*

30b03M0 330939000 6563969005, MM 00 060003007080, HMIGdTO3 30MIMPYds 3560l
05BOMM0  35M306MTs,  500b0dbYds BB MOHYROJOMZ60  3oGE0BMAoL  sbogro  MBbols
2496300560900l Fosero MHOLI0. oM 5oL, 0dsBEHOL 5Bl Lbgs Lodlogbggdol AsbgzoMstMgdOL
MoL30E, 950 FmMoL FgEobmdobs s dMEGHYJLMXMgOMZsbo JoMEObMA0L. dmem 20 farol
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L3gOHMEIOTOBMOTNWO  30LEAHMEMYPOMOO 39303900  0MZGdS  NBOM  SAMIBOMESO,
D9053060) s bMEWE 3930390056 JgoMgdoo?.
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365536090 J39EH0390m063. o039l yz9geebg  Bowswro  gdudeglools  3sB3969d9wo
©5530JLOMS BYPI30MIE J39¢3)0380. IPIIONO M95J30s 500b0Tbs BB MG dM©Y)dTdo
9003560M3560  gobsfowgdom  3gbGOLs s  39MH0xYMH0sDY. bmMEE  35M056¢HTdo  Kib7
39bL537PMGO0M FoM1I 9JL3MGLOMGOL BB MOEYMO 89YJd0L 39M0TIMH0SBY ObESYGdIIE
0060 ™3903d0. 9969000 bo3argds 063 blomo sEIdoMo Mgod3os Kib7-Bg 500b0dbgds
05BOWMOEMM0  WwMdMwol  396G®To. o3 dggbgds  9ghHmM-gem  saMgloM 439G 03U,
90360MmbMEOMEME 3500563HT0 500b0dbs Y39sBg odswo Kib7-ol gJudcmglos, ©IIOdOMO
9543000 d5DMOEMMO 8036033560990l Fbmwmo Godgbodg doMmm3do.

©5900w0s, GMI sM®LYdMIL AWOgMHO  JMOIWOE0S 3OMWORBIOSFOI  5JBHO3MILS
Lodbogbol (3M©  3OMPbMBL  FmGOL, sdoBHmA  JwobozMMo  33w939000m  0bGgemglo
3OHMEO0RIM30wo  3mGHJ6E05E0L  gobdlobrgtgw  Lbbgoolbgs 8sM39090Bg x96 30093
59BN MH0s s Ym39fion®me 0BMmYds. IMfmEgdwos  3OHMEWoggMH300l  Fgx3sligdols
Ub3oolb3s LTS GOYI0, OMYMOOES 0F0EOBOL Fo6)306M9dOL/AMb0dgzbol 0bgdlo (thymidin
labeling index), ¢o80bsGy EoGHMIgGGHGM0s (flow cytometry) s 0396m30LE™Jodomemo
3b@obbgmeo Ki-67 - ob g99mygbgdoo. 101!

LodLo3bol BOMEMPOMEMO J3930L5 S 3OMABMBOL OYIDS TgBEoE MO 3MMEgLOS
dmombmgl  bbgsslbgs &99bmema0q00U, sbgghoo Qo 139(305¢0BYOMEO
0bLEGHMMIGPBHJdLs ) BHgdbogol  qodmygbgdoom Moz sLg3g  0sABMLEH03 MM
365b5OXIBIJBHMM0o.

AgNOR-0ob 99090308 946035 930mbmdomMo, LHMsgo, s dsMGH030 Tgbolibv)egdgeros. ol
990dgds gl 396930680  Bogowodgdme  sbsmgdby. Bogarmgsbgdgdo  dmoEagL
90M353H93900 ©5  ©IdOwgwo  H9hHGHowgdol sm3zwol  dgomEl, MOmdgoag  bdoMo
SLMEOMEI0S 9330603900l TMEMOL goblibgeggdmw 899agdmsb, sMsliEIBIMEH0DYdIMWwO
39335L900L 300GHIO0YTGOOL 5MIOLYOIMBOL Q5TM. 2563390 GH030L 33e)39000 J5dM3gboE0s
dobo  989IGHMIOMBS,  OMAMOE  FbTsMg  LSFMoEgds  BsFZ30MLBML  ggeol  dGEYg
9300090vdolb  EOoL3EsHB0Gdol ©O0xYMHYb30Mdsd0 1939 Lb3sLLb3s MEMABM™Ms LobEgdol
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Evaluation of proliferative activity of different subtypes of basal cell carcinomas by
AgNOR technology

G. Arveladze, R. Beriashvili, Sh. Kepuladze G. Burkadze
Tbilisi State Medical University
Abstract

Basal cell carcinoma of the skin represents 75% of primary tumors of epithelial origin. It is
characterized by slow growth and rarely gives metastases due to low angiogenic potential, although it
has the ability to develop local invasion, tissue destruction and recurrence. Independent prognostic
factors of basal cell carcinoma are gender, age, presence of immunosuppression, bright phototype of the
skin, freckles, burns of the skin in childhood, light coloring of the skin and hair. Among the
environmental risk factors, the impact of the sun's ultraviolet rays on the skin has been well studied.
Ultraviolet B radiation (UBV) generates mutagenic photo-products such as cyclopyrimidine dimer in
DNA and induces mutation of the tumor suppressor P53 gene. Ultraviolet A radiation (UAV) has an
indirect effect through the accumulation of cytotoxic and mutagenic free radicals. Basal cell carcinomas
are often classified as aggressive and non-aggressive. The aggressiveness of a tumor is expressed by the

ability to invade deep tissues and possibly metastasize. Micronodular, infiltrative and sclerodermiform
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histological subtypes are considered more aggressive compared to superficial and nodular subtypes.
There are studies, according to which the features of the expression of the proliferation marker Ki67
are associated with non-aggressive subtypes of basal cell carcinomas. The aim of the study was to
evaluate the proliferative activity of basal cell carcinomas with low risk of aggressive behavior (nodular,
superficial) and basal cell carcinomas with high risk of aggressive behavior (infiltrating, micronodular)

at the epicenter and periphery of the tumor using AgNOR technology.

Key words: basal cell carcinoma; proliferation; AGNOR; prognostic markers;
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Qualitative evaluation of P-vitamin preparation obtained from tangerine pomase

Darejan Chikovani, Merab Ardzenadze, Aleko Kalandia, Inga Karcivadze, lena koplatadze, Elene

gamadadze, Ketino Telia

Batumi Shota Rustaveli State University
Institute of Agricultural and Membrane Technology
Abstract

During the processing of citrus fruits into juice and concentrate, a large amount of waste is generated,
which remains unused. Citrus fruit skin is rich in phenolic compounds, especially hesperidin. It is
characterized by high biological activity, has antioxidant properties. It is characterized by high
biological activity, has antioxidant properties. For the current period in Georgia, waste is not used, it is
thrown into the environment, thereby damaging the environment. We have taken important steps in
the utilization of mandarin waste. A new technology for taking P-vitamin was developed. The aim of
this study was to perfect the method of chemical purification of P-vitamin substance, which was
modified by us. The quality indicators of the P-vitamin preparation obtained from mandarin pomase
were determined. The use of this chemical cleaning method ensured the purity of the P-vitamin
preparation, the quantitative index was 4.50-4.80% (calculated on dry weight), and the quantitative

content of hesperedin in it is more than 96%.

Key words: tangerine pomase, P-vitamin preparation, flavonoids, hesperidin.

The works are performed within the framework of the targeted grant of BSU.
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Youthful Perspectives: National Identity Trends in Georgia's Gen Z
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2Graduate of Bachelor Program in Social sciences, Georgian Institute of Public Affairs
Abstract:

This article delves into the nuanced fabric of national identity among Georgian Generation Z,
unraveled through a multifaceted exploration employing secondary data analysis of quantitative
information, qualitative content analysis, and in-depth interviews. Situated within the broader context
of Georgian Nationalism and international trends in generational perspectives, the research unveils
both shared elements and distinctive characteristics shaping the identity landscape of Georgian

iGen'ers.

The findings illuminate a generational shift, emphasizing the dynamic nature of how Georgian youth
perceive their national identity. Generation Z, born into a world saturated with the Internet and global
connectivity, exhibits similarities and differences compared to international trends. Commonalities
include a heightened sense of equality, commitment to inclusivity, skepticism toward political
institutions, and a preference for libertarian ideology. Despite growing up in the Internet and social
media era, Generation Z exhibits cautious trust in the media, reflecting an acute awareness of
misinformation and the imperative of verification. The generational cohort displays a global outlook,
with increased trust in international organizations and a desire to join NATO and the European Union

while maintaining a significant focus on the nation-state.

Noteworthy trends within Generation Z include a decline in religiosity and fatalism, an embrace of
civic activism and protest, and a nuanced understanding of the distinction between Georgianness and
Georgian citizenship. Ethnic minorities are recognized as integral parts of the nation, departing from

ethnic nationalism.
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Distinct national markers identified through civil demonstrations include a solid attachment to the
Georgian people, a pronounced enemy image directed at the Soviet Union and Russia, and emotional
connections with national symbols such as the map, flag, Georgian banquets, and the history of the

fight for independence.

In conclusion, this study enriches the discourse on national identity formation by offering a
constructive narrative that navigates beyond primordial perspectives. The identified national markers,
manifest in civic activism, enemy imagery, and emotional connections with symbols, collectively
contribute to a materialised expression of national identity and a source of pride among Georgian

Generation Z.

Introduction

The concept of the nation-state has traditionally held a central position in social and political sciences.
However, since the 1990s, a pivotal question has arisen: Are nation-states losing their influence,
authority, and capacity to manage population movements while maintaining social cohesion within
their borders in the modern era (Feinstein, 2023)? This inquiry has underscored the growing
significance of national identity, the very essence of the nation, and its relevance to the contemporary
global landscape. This shift is partially attributed to the dissolution of national borders in numerous
countries under the influence of global, macro-regional, and micro-regional pressures, as well as the
transformation of conventional systems of moral values. Consequently, exploring our identity, deeply

rooted in subconscious perceptions, assumes particular relevance (Parekh, 1995).

The discourse on national identity and nationality within the context of Georgia presents a
multifaceted perspective. Foremost, the post-Soviet experience in Georgia is noteworthy, wherein
Georgian nationalism took shape against the backdrop of the Russian Empire and, later, the Soviet
Union. During this period, Georgia existed without a formal nation-state structure, and the attainment
of political unity remained largely a conceptual aspiration. Consequently, language, religion, and
culture emerged as pivotal determinants of Georgian identity, imbuing nationality with a distinct
ethnic character. The ethno-cultural dimension was further solidified by Soviet policies that anchored
nationality within ethno-cultural models of nationhood (Brubaker, 1994; Karklins, 1989; Mataradze,
2015).

In the post-Soviet era, Georgia experienced a shift in its approach to nationality, particularly in
response to the adverse consequences of ethnic nationalism. Religion assumed prominence as a basis
for nationality due to the state's inability to ensure its citizens' physical and material security in recent
years. Consequently, the church acquired a central role in fostering nationalism due to its ability to

provide stability and identity (Zedania, 2010).
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From a contemporary standpoint, Georgia has witnessed significant demographic shifts over the past
decade, marked by emigration and immigration (National Statistics Office of Georgia, 2022).
Additionally, Georgia exhibits a diverse multi-ethnic profile??. Notably, most Georgians primarily
identify as citizens of Georgia, displaying a strong interest in national issues and a high level of national

pride (98%). However, ethno-nationalist and ethnocentric attitudes surface (CRRC, 2021).
Despite the significance of "Georgia" as an ethnocultural identity, several noteworthy trends emerge:

Georgian citizenship, a key component of Georgian identity, holds greater importance for the younger
generation than older citizens. The older generation tends to exhibit more ethnocentric attitudes,

expressing a heightened sense of pride in their homeland relative to students? (Bogishvili et al., 2016).

Notably, despite the clear ethno-cultural connotations associated with Georgian identity, discernible
intergenerational differences in values and attitudes influence perspectives on national identity. Young
Georgians, in particular, prioritise values such as freedom, development, democracy, human rights, and
freedom of expression. Their tolerance toward ethnic minorities is rising (Heinrich Boll Siftung (2021).
Furthermore, following the protest demonstrations in Georgia in March 2023%, in which young people
played a prominent role, a lively discourse has emerged regarding evolving perspectives on nationality

and national identity among Generation Z, characterised as civic nationalism (Koberidze, 2023).

Consequently, this article examines the perception of national identity among Georgian Gen Z and
identifies the determinants within this context, employing a theoretical framework rooted in
nationalism. Following the research objective, the tasks for this study are outlined as follows: (1) to
ascertain how Georgian Gen Z perceives the nation-state, (2) to unveil the markers of national identity,
and (3) to determine the factors influencing the identification of Georgian Gen Z with
Georgia/nationality. The research question addressed in this study is: Is the national identity of

Georgian Gen Z characterised by signs of civic nationalism?

This article employed a triangulation approach, integrating diverse methods to explore the research

question comprehensively?.

22 Refer to Geostat (2018) for data of the 'Main Results of the 2014 General Population Census of Georgia.' According to this
source, approximately 13.2% of the nation's population comprises various ethnic groups."

2 For more details, Refer to the study (2016) titled 'Georgian National Identity: Conflict and Integration.” According to this
research, most individuals within the 18-30 and 31-35 age categories do not believe the world would improve if other nations
resembled Georgians. Additionally, the study indicates an increasing prevalence of beliefs in national superiority and
dominance within the 56+ age group." Further information can be found in Heinrich Boll Siftung (2021), page 89.

24 \We are referring to the protest demonstrations that took place from March 6 to March 10, 2023, in opposition to the
'Foreign Agents Law.’

25 The article is based on research conducted by Anna Kapanishvili as part of her undergraduate thesis under the supervision
of Teona Mataradze at the Georgian Institute of Public Affairs Social Sciences Program.
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This study leveraged secondary quantitative data from the CRRC 2021 database 2°to conduct a
comprehensive analysis. The initial step involved re-coding and ranking variables, facilitating the
identification of prevailing trends within our targeted research group, individuals aged 18 to 26. Our
analytical approach employed bivariate methods, particularly through crosstabulations, to explore
relationships among variables. Only crosstabulations demonstrating statistical significance at a
predetermined alpha level of 0.05 were included in the subsequent discussion. The determination of
significance relied on the chi-square test, with p-values below 0.05 considered indicative of a
meaningful association between the variables under investigation. This meticulous approach aimed to
focus our examination on relationships that reached a statistically significant threshold, thereby

enhancing the reliability and relevance of our study.

Secondly, qualitative content analysis was conducted on participants' speeches in the civil
demonstrations held in Georgia on March 8-9, 2023%. Specifically, a sample of 20 students was
considered. The choice of this method was rooted in the significance of the March 2023 events and the
emerging trends. Given the prominent role played by young individuals during these events, the
analysis focused on the messages, perceptions, and overall trends expressed during the demonstrations.
Transcripts were generated for analysis, and specific codes and categories were developed to identify

key thematic trends.

The primary research method involved qualitative interviews with eight respondents. Considering the
intricate nature of defining national identity, qualitative interviews were deemed most effective in
capturing young individuals' nuanced perceptions and attitudes on this matter. The selected method
facilitated a comprehensive analysis of Georgian youth attitudes and the motivating factors influencing
their national identity. Interview transcripts were subjected to coding, leading to the development of

broad categories for interpreting the gathered information.

The principal limitation of this study lies in its inability to encompass the entire age category of
Generation Z due to ethical considerations regarding the survey of minors. Moreover, the intricacies
of the research topic further constrain the study, leading to a focus solely on adults aged 18-26 as
respondents. The in-depth interviews were conducted with representatives of a homogeneous
generation, ensuring a balance in gender and age. While valuable in highlighting specific trends, this
approach does introduce a limitation by restricting the broader representation of diverse perspectives
from specific groups, such as ethnic and religious minorities, rural residents, etc., within the targeted
demographic. Additionally, complete documentation of the March 2023 demonstration could not be

obtained during the research process.

26 Caucasus Barometer is an annual survey about socio-economic issues and political attitudes conducted by the Caucasus
Research Resource Centers (CRRC) in the three countries of the South Caucasus: Armenia, Azerbaijan and Georgia. Caucasus
Barometer 2021 Georgia was conducted from December 17, 2021, to January 31, 2022. The survey population is Adults (18
years old and over), excluding populations living in territories affected by military conflict (South Ossetia and Abkhazia).
Sample Design is multi-stage cluster sampling with preliminary stratification. The sample Size is 1,540 respondents.

27 The speakers’ texts were obtained from the public channel’s website. Georgian Public Broadcaster. (2023, March 9).
#Moambe at 21 o’clock. 9th of March, 2023 #[Video]. YouTube. https://www.youtube.com/watch?v=CzfiAQyzfIM
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Literature Review

The literature pertaining to national identity stands out for its intricacy, encompassing both the
complexity of the concept itself and the vast array of perspectives found within the literature.
Furthermore, many scholars have pointed out that despite our active role in creating, ascribing sacred
meanings to, utilising, propagating, and even making national symbols the central credo and life
purpose, we often lack a precise understanding of the seemingly straightforward term "national
identity" (McCrone and Bechhofer, 2015). Consequently, each author approaches national identity
with distinct classifications and interpretations. The literature review navigates through this
complexity, dividing its focus into three key areas: national identity within politically and territorially

organised communities, the roots of Georgian nationalism, and the emerging identity of Generation Z.

Conversely, the term "nation" is characterised by its intricacy, as its comprehension is contingent upon
numerous contexts, interpretations, and perspectives. This complexity has resulted in the absence of a
specific, universally accepted definition of a nation as a multifaceted phenomenon. Nevertheless, this
study predominantly adopts the Western perspective of the nation, which views a nation as a
manifestation of political unity (Davitashvili, 2003). In this context, a nation comprises individuals who
share common traits and exhibit a desire to collaborate and unite under a common authority (Mill,
1977).

Perceptions associated with the nation and national identity can generally be categorised into three
prevalent perspectives. On the one hand, the primordial view posits that a nation is inherently defined
by ethnic and national attributes such as language, religion, community, and kinship ties. It emphasises
emotions and influences, viewing the nation as a political expression of ethnicity (Davitashvili, 2003).
In contrast, constructivism underscores the socially constructed nature of nations and highlights the

significance of cultural, social, and political factors in shaping national identity (Brubaker, 1996).

Anthony Smith (2006) challenges the prevailing dichotomy of nationhood, identifying two distinct
notions. He critiques the "Western' civic definition characterised by delineated territory, legal-political
community, standardised legal systems, mass participation, and nationalist ideologies. In contrast, he
highlights 'ethnic' nations in non-Western contexts, emphasising common descent, vernacular culture,

ethnohistory, and popular mobilisation (Smith, 2006, p. 173).

Smith proposes an idealised nation as a self-defined human community with shared myths, memories,
symbols, historic territory, common communication codes, distinctive public culture, and shared
customs and laws (Smith, 2006, p. 175). This definition, intended to bridge Western and non-Western
divides, introduces new challenges for 'mew-old' nations like Armenians or Jews. Despite
acknowledging pre-19th-century features of nations as ethnic communities, Smith contends that the
era of nationalism united these communities for political purposes, driven by politicised ideals of

popular sovereignty and cultural authenticity (Smith, 2006, p. 177).
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Gellner (1983) opposes the concept of nationhood and nationality as self-generated phenomena,
contending that general social conditions give rise to a standardised, homogeneous culture upheld by
a central government, encompassing the entire populace (p. 55). John Stuart Mill also underscores the
role of social solidarity in forming a nation. He defines a nation as a collective of individuals bound
together by numerous shared characteristics, driven by the desire to cooperate, coexist, and unite under
a joint government. These shared traits include identity of origin, linguistic and religious affinity,
geographical boundaries, national history, collective memories, and shared pride in the historical
legacy (Tyndal, 2013).

Furthermore, a modernist approach emerges, challenging the primordial perspective that posits nations
as rooted in cultural and ethnic identities spanning centuries. According to the modernist viewpoint,
a modern political construct arises from a sense of unity and solidarity among a diverse population
within the context of a modern state. It accentuates the state's pivotal role in defining the nation by
fostering a shared language, culture, and political identity (Brubaker, 1996; Davitashvili, 2003). This
modernist perspective is also shared by Hobsbawm (1990), who regards the nation as an unchanging
social unit intrinsically tied to the modern territorial state. Additionally, he argues that the concept of
the nation as an innate, self-classifying entity is a myth, asserting that nations are not creators of the
state but rather creations of the state, with national identification evolving over time. A nation-state is
not formed by blood or language; linguistic unity often arises from previous political associations over

a broader geographical area (Turenko, Derevyanko, Ivanov, Hrudnytskyi, & Rudenko, 2020).

The conceptualisation of a nation by Smith (2006) aligns with the description of the Georgian nation.
Smith's idea of continuity, transitioning ethnic communities into nations through nationalism, aptly
characterises the historical development of the Georgian nation. Georgian nationalism emerged in the
late 19th century, notably with Ilia Chavchavadze's efforts to establish a national ideology (Tarkhan-
Mouravi & Smite, 2007. P. 9).

Chavchavadze's key ideas, encapsulated in slogans like "We should belong to us!" and the significance
of language, faith, and homeland as ancestral treasures, formed the foundation for the Georgian
nationalist movement. Applying Gellner's theory, Chavchavadze utilised these elements as "raw
material" from the pre-nationalist world to shape the nationalist doctrine for Georgian nationhood
(Gellner, 1983 p. 49). Despite being recognised as a developed nation, Georgians, influenced by Soviet
policies, pursued political independence through ethnic nationalism, emphasising language, faith, and

land while sidelining other national minorities (Mataradze, 2015, p. 116).

In the late 1980s, ethnic-nationalist solid movements resurged, reinvigorating the three treasures as
the credo of the nationalist movement. The leaders, focused on countering 'Russian imperialism,'
overlooked the diverse linguistic and religious landscape within Georgia. The establishment of an
independent Georgian state in 1991 marked a turning point. However, the government's strong

nationalist stance, advocating 'Georgia for Georgians,' posed challenges for non-ethnic Georgians.”

28 Although some authors argue that President Zviad Gamsakhurdia had never said it directly (Firalishvili, 2007: 18).
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Despite a liberal citizenship regime in the constitution, the early years of state-building witnessed

tensions, leading to the departure of some non-ethnic Georgians.

The aftermath of ethnic conflicts prompted shifts from ethnic to civic nationalism, with policies erasing
nationality from identity documents and fostering inclusivity. However, ethnic nationalism persisted
among Georgians during the post-socialist era. Anthropologist Florian Miihlfried contends that the
Georgian state struggled to provide sufficient social citizenship, leading to the growing importance of

ethnic and religious affiliations among the population (Miihlfried, 2014. P. 120).

The historical evolution has undeniably shaped Georgian identity, prompting an exploration of how
the latest generation, Generation Z (born between 1995 and 2015), perceives and experiences Georgian
nationality. To contextualise this discussion, we delve into the sociological perspective on generations,
a concept pioneered by Karl Mannheim, who asserted that individuals belonging to the same
generation share a common historical location, influencing their attitudes and beliefs (Mannheim, 1972
[1928]:105). This concept has been instrumental in identifying and understanding generational shifts,
often manifested as a 'generation gap' or distinct historical labels like 'lost generation' or 'generation X'
(Giddens & Sutton, 2017).

When examining the Baby Boomer generation, the advent of television marked a transformative
generational experience, shaping a new youth culture. In contrast, Generation Z faces an era of rapid
and pervasive change, characterised by their status as digital natives—born into a world saturated with
the Internet and mobile phones. The impact of the Internet and global networks on their identity

surpasses the influence of previous generations (Broadbent et al., 2017).

Jean M. Twenge identifies Generation Z as iGEN, attributing the 'T' to the individualism ingrained in
their identity. This individualism forms the bedrock for their sense of equality and rejection of
traditional social norms. Financial insecurity is a notable concern, driving a focus on becoming
economically successful. Twenge highlights ten trends shaping iGen’ers, emphasising their irreligious
stance, insulation from civic engagement, commitment to inclusivity, and independent mindset,
manifesting in scepticism toward political institutions and a preference for libertarian ideology
(Twenge, 2017).

In "Generation Z Goes to College," Corey Seemiller and Meghan Grace characterise American Gen Z
as a diverse group with political ideologies ranging from liberal to moderate on social issues and
moderate to conservative on financial matters. Their religious participation reflects a high level of
spirituality. The authors emphasise the contextual factors shaping Gen Z, such as access to information,
technological connectivity, creative entrepreneurship opportunities, exposure to diversity, and

experiences with disasters and tragedies (Seemiller & Grace, 2016).

A global survey indicates that young people worldwide share common concerns and impatience for

governmental solutions. Despite political shifts in some developed countries, young people express
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optimism in technological advancements and increased communication, fostering greater cooperation

between diverse populations (Broadbent et al., 2017).

These perspectives offer a comprehensive understanding of Generation Z's identity, encompassing
individualism, technological immersion, diverse political ideologies, and a global outlook. The
evolution from earlier generations to Generation Z highlights the dynamic nature of identity formation

within the context of historical and technological changes.

In synthesising the diverse literature on national identity, this review unveils the intricate and
multifaceted nature of the concept. Scholars from McCrone and Bechhofer to Anthony Smith have
illuminated the complexities inherent in understanding and national identity. The journey through the
roots of Georgian nationalism, the varied perspectives on the nation, and the evolving identity of
Generation Z underscores the dynamic interplay between historical, societal, and technological forces.
As the narratives of continuity and change unfold, it becomes evident that national or generational
identity is a fluid construct responsive to the ever-shifting landscapes of socio-political contexts and
individual experiences. The tapestry woven through these scholarly voices invites a nuanced
understanding of identity formation, urging us to explore where we have been and are headed in the

complex realm of national identity.
Research Results

Generational Dynamics in Tolerance, Marriage Preferences, and Sociopolitical Views among Georgian
Youth (18-26)

The secondary data analysis in this study is based on the CRRC (2021) Caucasus Barometer dataset. The
secondary data uncovered crucial trends illuminating generational differences, potentially leading to
distinct markers and perceptions of national identity among Georgian youth. Notably, differences
emerged between the so-called Generation Z and Millennials, emphasising the relevance of the chosen

age group (18-26) for this study.

We employed a tolerance index to gauge intergenerational tolerance levels (refer to Chart 1), unveiling
consistently high acceptance levels toward individuals of diverse nationalities across all ages.
Nevertheless, a noticeable trend suggests a decline in tolerance with age progression across generations.
Notably, a difference is observed between Generation Z and Millennials (see Chart 2), suggesting that
the national marker is less perceived as a barrier during business relations within the 18-26 age group.
Nevertheless, cultural factors, particularly the acceptance of Iranians, Indians, and Arabs, influence

various types of relationships across all age categories.

The influence of living in Georgia on the tolerance index for these generations is minimal in specific
cases (see Chart 3 and Chart 4). Furthermore, acceptance towards sexual and religious minorities, such

as homosexuals and Jehovah's Witnesses, decreases with age, with Generation Z exhibiting the highest
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level of tolerance (see Chart 5). As age falls, there is a rising trend of acceptance towards interethnic

marriage (see Chart 6).

An intriguing trend is observed in the case of Generation Z, where over half (65.9%) express willingness
to marry an ethnic Azerbaijani. This suggests that cultural and religious factors may be less perceived
as barriers in this age group, and the high acceptance of Azerbaijanis may be attributed to their strong

integration into Georgian society (see Chart 7 and Chart 8).

As the age categories decrease, the collapse of the USSR is perceived positively (see Chart 9), and the
desire to join NATO and the European Union intensifies, particularly among young people (see Chart
10 and Chart 11). Trust in international organisations, such as the European Union is highest among
respondents aged 18-26 (see Chart 12). Additionally, trust in the media increases with the age of the
generations (see Chart 12), indicating a heightened emphasis on the reliability and verification of

disseminated information among young people.

With decreasing age categories, there is a trend of increasing trust in the Ombudsman institution, non-
governmental organisations, and international organisations. Notably, differences between Generation
Z and Millennials are evident in these cases (see Chart 12). Despite a high level of trust in religious
institutions across age categories, a decline is observed as age categories decrease, both in trust in

religious institutions and the perceived role of religion in everyday life (see Chart 13).

A noteworthy observation is the decrease in fatalism as generations age, with young people, especially
Generation Z, believing that individuals are in charge of their destiny (see Chart 14). Additionally, a
significant trend is noted wherein young people are more inclined to believe in the importance of

participating in protests (see Chart 15).

Furthermore, young people tend to view moving to another country as a short-term plan (see Chart
16), while considering leaving Georgia permanently less frequently (see Chart 17), which may indicate
a high attachment to the state, notably Georgia. This is supported by the finding that interest in

domestic politics surpasses international politics across all age categories.

This study, delving into the CRRC (2021) Caucasus Barometer dataset, provides a comprehensive
understanding of national identity among Georgian youth aged 18-26. The distinctions observed
between Generation Z and Millennials emphasise the flexible nature of how young people perceive
their national identity. Cultural influences shape relationships, as seen in trends like the heightened
acceptance of ethnic Azerbaijanis, reflecting a blend of cultural understanding and integration
dynamics. Changes in political views, increased trust in non-governmental and international
institutions, and a solid attachment to Georgia reveal significant shifts within the younger generation.
Moreover, the analysis indicates that among young people, mainly from Generation Z, discernible
trends are aligning with the perspective of civic nationalism in national identity. These findings
contribute valuable insights for both academic discourse and practical considerations, illustrating the

multifaceted factors shaping the evolving landscape of national identity among Georgian youth.
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Perception of the Nation-State

Drawing insights from in-depth interviews, two discernible trends emerge in how respondents
perceive the nation-state. Many view the state as an authoritative institution endowed with substantial
power, likening it to associations such as a policeman, lion, lawyer, or educator. This perspective
emphasises the characteristics of justice and the maintenance of order. Conversely, another group
regards the state as an equal instrument, drawing associations like friend, worker, human body, or
football referee. This perspective underscores that the state employs power delegated by the people to
formulate strategy, ensuring harmonious functionality among its constituent parts, a feat unattainable
individually. A respondent articulates this viewpoint: "The parent has... let us call it a stick, that means
‘power' where you cannot talk to him. However, at some point, you can oppose with your friend, talk,

enter into a human discussion with each other and maybe decide something for the better" (23 years
old).

Simultaneously, fundamental state characteristics such as principle, activity, health, and the existence
of a control mechanism between the executive, legislative, and judicial branches are highlighted.
Notably, respondents express an existential acknowledgement of the state's importance, yet a prevalent
theme is low trust attributed to the institution's considerable discretion and power. As one respondent
notes, "The power was given to us by the people, right, at some point, but the people also forget about

it, and in the end, the state also forgets the primary source.. Authority blinds us..." (24 years old).

Diverse perceptions of Georgia as a state also emerge. Some portray Georgia as a reckless, cheerful
Georgian man, leading an unhealthy lifestyle, constantly bothered by neighbors and dissatisfied with
his job. Others present Georgia as "an anxious and confused child who could not understand what she
wants and does not allow others to help her," reflecting characteristics such as instability and lack of
orientation. Additionally, respondents depict Georgia alternately as a "young, mature, slightly
inexperienced person" with a sense of pride for its sovereign statehood formed in the 20s of the XX
century or as an elderly individual needing assistance from Georgian politicians for development and

orientation.

In summary, these associations reveal Georgia as a state perceived as unstable, passive, and reliant on
external support, marked by low trust and growing nihilism. Root causes identified include a perceived
absence of democratic values, feelings of insecurity, fear of abusive state power, limited freedom of
expression, transparency issues, dysfunctional judicial and legislative bodies, economic challenges, and

instability stemming from the arbitrary will of individual political figures.
Who is Georgian?

When contemplating the concept of the nation, respondents primarily adopt a constructivist-
modernist perspective. On the one hand, the nation is viewed as a convergence of individuals sharing
common national values, culture, territorial location, collective memory, and language. On the other

hand, it is perceived as a collective of individuals bound by a shared social responsibility. As one
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respondent (21 years old) aptly put it, "People know, without explicitly agreeing, that they are part of

one society with an unwritten social contract to live together peacefully and help each other."

In addition, some respondents consider the nation from the lens of civil nationalism. This perspective
emphasises the nation as a unity of people united by civil responsibility, with a key characteristic being
statehood. According to another respondent (26 years old), "The concept of the state is crucial. The
nation, different from an uncivilised unity, is created by citizens. In my interpretation, citizenship is

part of civil responsibility, not just documentation."

Associative perceptions related to the Georgian nation span three dimensions. Firstly, it is
predominantly understood in a state context. Secondly, socio-economic characteristics, expressed
through migration and dispersion worldwide, form a crucial part. Lastly, cultural attributes based on
common traditional and historical experiences play a significant role. For instance, one respondent (25
years old) described their associations, "First, I envision a map of Georgia, followed by a map of the
world with Georgians scattered across various corners of the globe... The second association is tied to

Georgian banquets and toasts... Subsequently, historical moments might come to mind."

The interpretation of "Georgia" itself for Gen Z reveals an interesting perspective. For the majority,
Georgianness and Georgian citizenship appear as mutually exclusive concepts. Georgianness is
intricately tied to cultural and value aspects, while Georgian citizenship is seen strictly in a political-
instrumental context. Notably, some respondents associate Georgian citizenship with political factors,
state institutions, work, and the geopolitical environment, distancing it from the cultural essence of
Georgianness. This perspective is influenced by the challenges associated with the status of a
developing country, as one respondent (23 years old) notes, "Being a citizen of Georgia means living in

a developing country, always under various risks due to political and geographical situations."

Moreover, citizenship is not merely a formal status or a specific document; it is seen as a social role.
This role involves individual civil responsibility, active participation in important processes, expressing
opinions, and contributing to daily actions for the country's development. Citizenship, in this context,
becomes a determinant of Georgianness, driven by a lack of trust in state institutions among Gen Z.
According to a respondent (21 years old), "Citizenship means taking responsibility when there is
something to protest, defend, or applaud a decision that benefits the country. It's about contributing to

the development of that particular country, as the country also helps you meet your needs."

The defining criteria of "Georgianness" perceived by Gen Z are multifaceted. Birth factor alone is not
considered necessary, as Georgian upbringing, experiences of living in Georgia, proficiency in the
Georgian language, and active citizenship play pivotal roles. Feeling nationalism, participating in
political processes, and expressing protest emerge as indicators of Georgianness. The respondents stress
the need for integration of ethnic minorities into Georgian society, rejecting the notion that Georgian

identity is solely tied to bloodline. As one respondent (21 years old) vehemently expresses, "This is an
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ugly way of thinking. If you don't have Georgian blood, you can still be Georgian, and maybe even

better."

The generalised portrait of a "Georgian" encompasses socio-economic influence, behavioural traits, and
cultural aspects. While globalisation has been perceived to dilute specific attributes over time,
respondents emphasise the importance of upbringing in shaping relationships, character, and collective
memory: "In our interactions, we subconsciously absorb each other's behaviour patterns so frequently

that it becomes a part of our subconscious," notes a respondent (21 years old).
National Identity Markers:

Analysing speeches at demonstrations provides insights into how Gen Z perceives the state from a
democratic standpoint. Contrary to viewing the state as an overarching institution dictating an
individual's future, it is seen as an executor of the people's will. Unity and independence emerge as
pivotal values attributed to the state. However, diverse perceptions of the state of Georgia exist akin to
in-depth interviews. Notably, there is a nihilistic stance towards Georgia's state institutions,
particularly the executive and legislative authorities, driven by a lack of trust and a perception of anti-
people values by the government. This sentiment is illustrated by a speaker under 18-22 years old, a
student, stating, "They [Members of Parliament] do not have the moral right to give lectures in

universities, they do not have the moral right and public support to have mandates in the parliament."

A significant trend is observed where the nation is symbolised by the youth participating in rallies,
portraying citizenship as an avenue for individual civic responsibility to shape political processes and
discourse, especially when core state values such as sovereignty are endangered. Rally speakers
emphasise values like unity and the expression of civil positions, presenting unity as a demonstration
of people's power. This is encapsulated by a speaker (18-22 years old, student) declaring, "This system
wants to obey us. No! You must obey every person standing here! It is the duty of every citizen not to

allow this and to preserve the unity with which we stand here."

Expressions related to fellow citizens during the rallies equate individual civic responsibility with
heroism, fostering a sense of pride. Ancestral belonging is also highlighted, particularly to historical
figures known for civil responsibility and anti-Russian discourse. Characteristics attributed to young
rally participants include physical strength, readiness for political engagement, legislative awareness,
and a strong emphasis on freedom. Freedom is considered the paramount value, stemming from the
growth in a sovereign state, as articulated by a speaker (18-22 years old, student), "We are citizens born

in free Georgia, and we are not going to give up this freedom."

Actions at demonstrations are viewed not merely as emotional outlets but as forums for analysing
positions and the critical assessment of situations. The ability to react swiftly in critical moments is
evident, demonstrated by simulated professional roles and their redistribution during actions. A
problem-solving focus rather than despair characterises young people. Their orientation towards

Western values is pronounced, linking their future and the country's future to Europe. A speaker (18-
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23 years student) laments, "Today I should have been at the university, I should have studied

Shakespeare, I should have studied European values, but I have to stand here, and my voice is muffled."

The Gen Z portrait outlined above underscores their civic nationalism and a Western vision of the
nation, emphasizing a shared civic culture marked by specific civic responsibilities and critically
evaluated actions. Distinct national markers identified through civil demonstrations encompass a solid
attachment to the Georgian people, emphasizing social ties due to the country's small size. Protest
emerges as a means of expressing individual civic responsibility, with a generational difference in the
forms of expression. The "enemy image" phenomenon, encompassing the Soviet Union and Russia,
stimulates national identity, questioning the Georgianness of individuals not aligned with statehood.
National symbols, particularly an emotional connection with the flag, serve as markers of national

identity, embodying a materialised expression and a source of pride.
Conclusion

The exploration into the national identity of Georgian Generation Z has unveiled a rich tapestry of
evolving perspectives, highlighting the dynamic nature of how the youth conceptualize their
connection to the nation. The insights, derived from a triangulation approach involving quantitative
analysis, qualitative content examination, and in-depth interviews, provide a nuanced comprehension

of civic nationalism within the younger generation.

Comparing international trends, Georgian Gen Z exhibits both commonalities and distinctions.
Similarities include an elevated sense of equality and a dedication to inclusivity towards vulnerable and
diverse groups, a reevaluation of traditional norms and skepticism toward political institutions
(reflected in a relatively low level of trust - refer to Chart 12), and a preference for libertarian ideology
(Twenge, 2017). Moreover, their access to global information, heightened awareness of global disasters
and tragedies (e.g., War in Ukraine), increased cross-border communication with peers, amplified trust
in international organizations, and the aspiration to join NATO and the European Union signify a
global outlook. However, as revealed in the qualitative study, this does not imply a decrease in the
importance of the nation-state; rather, it is perceived as a necessity to seek support for a young,

inexperienced state.

Similar to global trends, Georgian iGen'ers exhibit a decline in religiosity and fatalism, although
religion remains one of the most reliable institutions for this generation, akin to American Gen Z (see
Seemiller & Grace, 2016). Notably, Orthodoxy as a marker of nationality is no longer prominent,
indicating a shift towards civil nationalism. In contrast to global trends, Georgian Gen Z does not tend
to disengage from civic involvement; on the contrary, they consider civic activism and protest as
essential tools in serving the nation-state. The nuanced understanding of the distinction between
Georgianness and Georgian citizenship underscores citizenship as a social role involving active

participation and responsibility.
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Despite being born into an era dominated by the Internet and intense social media, their trust in the
media is not exceptionally high, underscoring their awareness of the ease with which misinformation

spreads and the necessity for verification.

In the narratives of young people, a more constructive approach emerges, contrasting with the
primordial perspective that characterises modern nationalism and rejects the unequivocal primacy of
national identity formation based solely on blood and origin. While they generally consider
Georgianness with a single ancestor to be important, they view ethnic minorities living in Georgia as

integral parts of the country.

Distinct national markers identified through civil demonstrations encompass a profound attachment
to the Georgian people, a notable phenomenon of portraying the Soviet Union and Russia as
adversaries, and emotional connections with national symbols such as the map, flag, Georgian
banquets, and the history of the fight for independence. These markers signify a materialised expression

of national identity and a source of pride.

In conclusion, Georgian Generation Z's national identity is characterised by a blend of cultural
inclusivity, civic responsibility, and a solid connection to national symbols. The findings contribute
valuable insights to the ongoing discourse on national identity and illuminate the multifaceted factors

shaping the evolving landscape among Georgian youth.
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Annexe:

Chart 1; Tolerance Index Indicator Across Generation
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Chart 2: Receptivity to Business Relationships with Representatives of Different Nationalities Across

Generations: “I would not have a business relationship with...”
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Chart 3: Willingness to Cooperate with Azerbaijanis and Azerbaijanis Living in Georgia Across

Generations
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Chart 4: Willingness to Cooperate with Armenians and Armenians Living in Georgia Across

Generations
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Chart 5: Willingness to Cooperate with Homosexuals and Jehovah's Witnesses Across Generations
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Chart 6: Receptivity to Marriage with Representatives of Different Nationalities across Age Groups
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Chart 7: Acceptance of Marriage between an Azerbaijani and an Azerbaijani Living in Georgia Across

Generations
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Chart 8: Acceptance of Marriage with an Armenian and an Armenian Living in Georgia Across

Generations
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Chart 9: Attitudes Towards the Collapse of the USSR Across Generations
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Chart 10: Willingness to Join NATO across Generations
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Chart 11: Willingness to Join the EU across Generations
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Chart 12: Dynamics of Trust in Institutions across Generations: “I trust in...
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Chart 13: perspectives on the significance of religion in day-to-day life across generations
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Chart 14: Perception of Fatalism Across Generations

81%

Generation Z (18-26)

63%

37%

Millennials (27-42)

m Everything in life is determined by fate

68%

Generation X (43-58)

56%

Baby boomers and others (59+)

1 People shape their fate themselves

Chart 15: Perception of Protests Across Generations
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Chart 16: Interested in temporary emigration?
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Chart 17: Interested in permanent emigration?
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Abstract

In recent years, intelligent transportation systems (ITS) have made it possible to solve many
problems related to urban mobility in a number of cities around the world. However, as practice has
shown, the direct transfer of respective measures from other cities to a given city often does not provide
the desired results for the population there. In order to solve such an issue, as it is known, the whole
problem of urban mobility in a specific city should be presented as a sum of individual (standard) typical
problems. Then, taking into account the opinion of the population, one or more typical problems to be
solved urgently should be selected from them (for example, the indicator of urban mobility to be
urgently improved) and the priority typical measure of the ITS should be defined, which would best
solve this problem. Despite the existing researches in the mentioned direction, there is still no
established methodology for unequivocally determining the priority measure of the ITS in order to
purposefully improve urban mobility in accordance with the requirements of the population. In order
to evaluate the priority of a typical measure, the paper introduces a parameter - the total stimulus
expected as a result of the realization of a typical measure according to the (desired) indicators chosen
by the population. A formula for its calculation has been developed. This parameter is calculated for
each typical measure. Among them, the measure for which this parameter will take the maximum
value is considered to be the priority. In this way, the presented methodology allows to easily and
quickly determine the measure to be implemented as a priority of intelligent transport systems in order

to improve urban mobility in accordance with the requirements of the population.

Keywords: urban mobility, typical indicator, priority measure.

In modern conditions, the demand for high-level mobility from the city population is increasing,
which leads to an increase in the number of vehicles needed for movement. And existing street-road

networks in large cities can no longer handle the increased number of vehicles. As a result, traffic
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delays increase, queues and traffic jams arise, which leads to a decrease in traffic speed, and, therefore,
road capacity. In addition, unjustified consumption of fuel and excessive wear and tear of nodes and
aggregates of vehicles, high pollution of the city with traffic noise and products of incomplete
combustion of fuel occur. Finally, an increase in the intensity of transport and pedestrian flows directly

affects the travel time of the population and road safety.

In recent years, the development of information and digital communication technologies and the
integration of these technologies with the field of transport has given rise to a new direction -
intelligent transport systems (ITS), which has made it possible to solve many accumulated problems
related to the perfection of urban mobility in a number of cities around the world without building

new roads. There are examples of this in many big cities of Japan, USA and Europe [1].

It should be noted that each city is unique and has its own characteristics in terms of mobility
[2]. Therefore, as practice has shown, the direct transfer of decisions and measures (even successful
ones) taken in other cities in this direction to a given city often does not give the desired results for the

local population. This places greater responsibility on urban mobility planners and decision-makers.

The experience of advanced countries has shown that in order to improve urban mobility in a
specific city, first of all, the existing general problem should be presented as a sum of individual typical
(standard) problems. Then one or more of the most acute components should be identified and optimal
measures should be taken immediately to eliminate them (to improve one or more indicators of urban
mobility). In the works [2, 3], which are dedicated to determining the priority measure of ITS in order
to improve urban mobility indicators, a list of such typical problems (of goals - of indicators urban
mobility) is provided. as well as a list of typical measures of ITS, that to one degree or another, will
contribute improving one or another indicator of urban mobility. Selecting the best of these standard

measures requires the development of an appropriate methodology.

It is known that the same measure carried out in this direction affects not one, but generally all
indicators of urban mobility. At the same time, this influence is significant on some indicators, while
on others it is insignificant or absent altogether. Table 1 presents the results of relevant studies, which
show the degree of expected impact of each typical measure of ITS on a specific urban mobility
indicator (in some sources, this impact is indicated by the corresponding number of stars [2, 3]).
Applying the currently available recommendations to determine the priority ITS measure requires

additional judgment and analysis, which may ultimately lead to a subjective decision.

We've added an-other row to the table 1 below that sums up the scores listed in the
corresponding column of each typical measure. These scores reflect the total stimulation of this
measure for all indicators of mobility simultaneously. Their values practically does not depend on the

characteristics of the city and, accordingly, the wishes of its population.

This final row of the table will help us choose a priority ITS measure only if the city needs to

maximally improve mobility as a whole (without taking into account the requirements of the
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population, and therefore without indicating mobility indicators). At the same time, priority will be
given to the implementation that typical measure of ITS that will best contribute to the simultaneous
improvement of all indicators of urban mobility. For example, the measure “Traveler information” to
one degree or another improves all mobility indicators, and the total incentive for them is a maximum
- 26 points. Accordingly, with this approach, priority will be given to the last typical ITS measure.
However, in this case, it should be taken into account that the mobility indicator, which the population
demanded to improve, can be improved only slightly. And vice versa, it is possible to more improve

that indicator, the need for improvement of which was not urgently faced by this city.

When it comes to improving any particular indicator of mobility, then the issue should be solved
with a different approach. In the bottom row of table 1, the total score given in the corresponding
column of each tipical measure, which shows the total stimulus of this tipical measure on all indicators
at the same time, can be conditionally presented in the form of two term. One of depicts the incentive
from the measure to be implemented on the indicators of mobility, requested (and supported) by the
population, and the other part - on all other indicators of mobility. In a private case, when the entire
population of the city unanimously requests the improvement of only one specific indicator of urban
mobility, then the total stimulus resulting from the implementation of any typical measure on the
indicators requested by the population is directly equal to the score, which is given in the cross-section
of the column of a typical measure under consideration and of the row of the indicator subject to
improvement at the request of the population. For example, if the population unanimously demands
only “Reduce congestion”, then, as a result of the implementation of the measure “Fleet Management

Systems”, the total incentive will be 2 points.
Table 1

The degree of stimulation expected as a result of the implementation of a typical ITS measure

according to a separate indicator of urban mobility, in points
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When the population unanimously requests the improvement of only one indicator, then
decision-making is relatively easy using Table 1. In this case, the priority can be given to the measure
of the ITS that gives the greatest stimulus to the improvement of the indicator requested. If there are
several such typical measures, then of them can be chosen une that in total more improves all mobility

indicators (or indicators that the city may need to improve in the near future).

Selection of the event to be carried out as a priority becomes somewhat difficult in the case when
the opinion of the population is not uniform, i.e. One certain part of it demands improvement of one
indicator, another part - another, and so on. The decision of this issue by the majority of the
population's votes is incorrect, since as can be seen from Table 1, the degree of stimulation of different

typical measures on this or that indicator of mobility is different.

How should we act in cases where a specific city is faced with the issue of urgent improvement

of several indicators of urban mobility?

As can be seen from Table 1, carrying out any typical j-th measure along with the indicators
demanded by the population, more or less leads to the improvement of the indicators that are not
demanded by them. Our goal is to select such a typical measure, which in total will maximally improve
not all, (or any one), but several indicators of urban mobility demanded by the population of a given
city in proportion to the votes given to them (for example, when one resident has the right to demand

urban mobility only improvement of one indicator).

In order to determine which typical measure can be priority for a given city in such a case, first,
using Table 1, in case of carrying out all j-th typical measures separately, let's calculate the expected

total stimulus according to the indicators, in accordance with their support. And then, from the typical
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measures, let's select the one, in case of implementation of which, as a result of improvement of

indicators at the request of the population, the expected total stimulus will be maximum.

Since the opinion of the city population is not uniform, and is divided in favor of several
indicators of urban mobility. Therefore, when summing up the points along the mobility indicators in
the measure column, we should not take them as 100%, but in proportion to their support by the
population. For example, if " Boost economic growth" is desired by 40% of the population, and " Reduce
CO2 and improve air quality" by 60% of the population, then the measure - " Traveler information" in
favor of these indicators will give us 1 x 40 % + 2 x 60% = 1.6 scores the total incentive. Hence, before
summing up, each scores given in the measure column must be multiplied by the share of the

population supporting the corresponding indicator to be improved.

Taking this into account, in the case of implementing a given standard j-th measure, the total
score Q of incentives expected as a result of improving mobility indicators at the request of the city

population can be calculated using the following formula:

Q; = X124 (g pi), (1)
where m is the number of urban mobility indicators; qi - a score indicating the degree of impact
(stimulation) of the j-th typical measure on the i-th mobility indicator; pi - the specific share of the

population that supports the improvement of the i-th mobility indicator.

If the population’s support for improving any i-th mobility indicator is zero, then the
corresponding pi= 0 and, therefore, the product gj x pi will also be equal to 0, that is, when carrying

out a typical measure j the incentive for this indicator of mobility will be equal to zero.

Below, in table 2 provides an example of definition of priority typical measure of intelligent
transport systems to improve urban mobility based on public demand in Microsoft Excel. Here we are
considering the case where 40% of the population demands “Improve transport accessibility”, 60% of
the population demands “Boost economic growth” and 0% of the population demands improvement of

all other indicators.

In the cells of the last lower row of this table, in the column of each typical j-th measure, the
total score Q; of the incentives expected as a result of the improvement of the indicators demanded by
the city population is calculated using the image (1) (The cell with the maximum value in this row is
colored differently). In the given example, the maximum value of the total incentive score Q; is 2.4. It
corresponds to a typical "Mobility as a Service" measure. Therefore, in this case, this measure will be a

priority.

In case of a request to improve other indicators of urban mobility, only the data to be entered in
the column "Population demand for indicator improvement (%)" should be changed in the Microsoft
Excel table to determine the priority measure (obviously, the sum of these data in percentages should

be 100). This will automatically change the data in the bottom row of this table, and therefore the
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priority measure as well. If necessary, it is possible to add other mobility indicators as well as a typical

measure to the table.

It can be seen that the total scores given in the bottom line of the table “Total score of incentives
expected as a result of improving indicators demanded by the population” are significantly lower than
in its top line “Improving all indicators at the same time.” This is because the top line shows the total
score of incentives received as a result of the event in the case of improving all indicators at the same
time, and the bottom line shows only the indicators requested by the population (when each resident
selects only one indicator for improvement). The scores in these columns would be the same if the

entire population were 100% in favor of simultaneously improving all indicators of urban mobility.
Table 2

Determining priority implemented measure of intelligent transport systems in order to improve

urban mobility in accordance with the requirements of the population in Microsoft Excel

® _s‘—: ? 2 g
e c g g g 3 B
I1S measures = E 2 5 E g é - 5
s | ¥ § E = < | z | = g
2° | g £ = < g | & a g | &5 = wi| & v = | = =z
= 5|E |s 5E | 3 |2 |E s | 3| |85 |E|&g |€|E%| &
3l |8 ts | 2[5 |¥ S| *| = | F|E| S| 2| &
23 |& = 2% £ g S 8 3 = = S 2 = ) -
= = R gF= | s |8 & 2 3 | = - i z 2 = | g
L—' = g \ ] - - = — z > s = 2 o o -
. - - - E > " = - 2 > - H T =2 .
- 2 o= | > = o e % e eleg & = o % . - g = 2
: _ cS|lzE|EE| | S |23|=2| S |E|E|=s|S |2 |E|§|%
Urban mobility SL2|8E(sE| =68 S |E%|=8| 5| & | z $ H . S | =
3 £:|3S|E3| 2|2 |5E(3e| S|l |E|2[2|=2]|=
indicators §e|=g(Eg| fE | B |RE|RE| = | 8 & | 3 law | ia < ||
[~ - |l = ] — w. =2 |$ 5 [ % S\ Z - - — - -
1. Improve city lrveability 0 1 2 2 2 2 I P 2 0 1 1 1 3 3 3
2. Reduce CO, and improve nir quality| 0 1 2 0 2 1 I 0 1 0 3 2 1 0 3 1
3. Reduce noise emissions 0 1 2 0 2 1 0 0 0 0 k) 2 1 0 0 2
4. Improve transpor accessibility 40 0 2 1 1 1 0 3 0 1 1 0 3 2 2 3
§. Improve safety 0 1 2 2 2 0 3 0 1 0 2 0 0 2 3 0
6, Reduce congestion 0 1 2 2 2 1 2 1 ) 1 3 2 2 I 2 2
bt on.abint
7. Boost economic growth 60 1 2 1 1 2 2 0 0 0 1 1 2 2 2
8. Unlock spatial opportunities 0 0 0 3 2 3 2 1 0 0 3 0 1 0 2 3
9. Smoother seamless joumneys 0 2 2 2 3 1 ! 2 2 1 1 0 2 3 3 0
10, Boost public transport ¢ 1 2 K 2 1 0 2 0 1 1 3 3 2 2 1
11. Boost active travel 0 0 0 0 2 0 2 2 0 0 1 (4] 0 3 0 1
12, Boost electromobility 0 0 0 0 2 1 I 2 | 1 2 1 0 0 0 2
13. Better transport data 0 1 2 1 3 1 I 2 2 3 2 2 1 I 1 2
provement of ol indostors st the | 050 | o' | 20| a7 | as | #s | s |9 | an | @ | asi| aa | a6 |08 [ ]| 2
same time
The total stimubus expected as a result
of mproving the mdscators demanded 0.6 2 1 1 1.6 1.2 12 0 0.4 1.6 | 06 1.8 2 2 24
by the population

Thus, the presented methodology will allow us to easily and quickly determine the priority
typical measure of intelligent transport systems in order to improve urban mobility in accordance with
the population's demand. Such an approach can be used to solve similar issues in other fields of activity

as well (for example, in health care - when prescribing medicines for a patient).
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0dxm30G MO0 ©MMEI60E 00l 3olEHMmEMyonMo s 0dMbm3oliEmdodom®mo
3OHMBOO O 5QY0WMIM030 03MBMHO M95d30900L 530L9dYMYdYOO

(36003039900 d0dmbogogs)

05856 6030¢50830000!, 30306Mm BoGrMEmsgzs?, 0bys 353MB0IZ003, Bobm Jsbmstmos?, yomMyo
dme35d9°

W5go0r39emb 300 5035996900l Labgarmdol vboggdlo@gdol PhD bigwgb@o, 20goiobols
993509690505 MgEGHMM0, 39903060l 936096 gdsmMs MJGMEO, *0doolol Labgwdfozgm
153900030bM b039MLOEJEHOL 350MEMPOMEO 5b5EMT00l I350EHTIBEHOL M9H0IbEO, *Mdooliol
Lobgedfogm bsdgogobm Mbogg®lo@ g ol 3OHMBILMEOO, MmO 3500MEMAO0L I35MEHTIBEHOL

b9ddmgzebgaro.

LG gG0o

0dxmE0GO0 9539603900 bolios0@gds 0b@®msg3omgememo 0dxmE0G 00l
35MEMA0IMH0 0680w EHMS300m bfenogol @m®fimgzsb aombdo. ol dmobligbogdms, Gmym®s
0MMFYGHAMX bo)enogol wodnmEod™m®o, 56 odxzmEo@co Mgbodo. MILE®IMdO? 30
Qb GH9gmdobo Mozl B gbom  godmogdmeo, o6 dol  @o®gdy  gobgzomsmgdmwo
Q59350090900L  LogMmm  FobsLosMYPIWGOL.  oIBMEOEGOO  9bFBHIMOEOL  y439wsbg bldoMo
dobgbgdos Helicobacter pylori 0bggdisos, 9900359963 90000 godmf3gmwo sH0sbgds o
3AHIBMb 5353000900 IMP3I3900, OMYMMOEIS BIX05305 QS 3MO-(39C0530)M0
3 3H96-030dbMmdgmds.  653egds  bdoMs, wodnmiEodMo  9bGHIM0EGHgd0  Fgodegds
399mf3999w0  0gmlb  BMmA0gOHmo  5EHM0TNbYOHO  IEAMIMIMd0m,  03MbMmAMdMobols
©IBOGEOAO™, 05JBHIM0MO s 3000 06939309005 S AOVOD0sBYdMEo Boficrsgols
Lob®Mom. JgLodsdols©, OIBMEOGHWM0  9bBHINOGHJIOL  OsABMUEG0Is  HoBmoYgbl
960936900™356 36:MdgdmE Lszomb.

1553396dm Lo®yzgdo: odBM30EYIOHO 96EIO0EGH0, 39100530, JE9bol J0dst0 AMAbMdYEMdS

39005305 3OOl 0360 89doboBgdom 2odmsegdo LolEGHIIMMO 535D, BITJWOE3

399039105 3B 96oLs s FoLMOb 3938060930 3BIMESB067d0L BoMgdom 3969303 Mo©
L9bLOBOOBYIM 30M9dT0 s boLOsMPIds {i3M0wwo Bofiersgzol sB0sbgdol Lbgslibgs
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30030653000,  (39005300L  B3gE30RB03MOO  bGHOLLYMWGO0m,  5@F0BOL  WYo3MEOGMO
b@oggboo- HLA-DQ2, 6 HLA-DQ8 @o 2w@9b-wsdm300q0wmo  3¢00bozm®o
399m3wo0bgdgdom [1]. 39e0s300L Jmbg 3530963900l MMEMTgBHAMKs Boherogol domagliool
d9LPogwom JogdmEo 30LEGHMWMPOOHO Jobolosmgdwgdo A3b3wgds b3y dsoMEMa0MEO
9 M356M9M30L OOMLYE, OMIWgdo3 sD056gd96 HaMo bofigrogh. osgbmbiGozm®mo LobmLdg
©59M 300090905 565869HBg s LMW MAOMO BHLEIODY, F9BLO3MIOMYOOm, IgA 3esliols sbE0-
GObLY 306Dl 96EHOLbYMgdBY.

39X053008  35mmaqbgbols doMmomso gwrgdgb@gdos HLA-DQ2 s HLA-DQ8 gqbm@Eodgdo,

39M90m  B3JBHMMGd0 (e BHobol  Bomads)  @d  JumzoErmgsbo  G®MbLYwEHsdobsbsls
3BHMIBGH0ygbo (tTG). 396930360 dMmAbMdYEMdOLs s 2@ 9bol Bgdmddggdol Aoy,
(3905300l 45630569008 599EM0dMbmE 39JsboBIGOL 4obLsDBE3MZL Bofersgzols dostmrogMyemo
53MBg300L 53561339, FBHIBOM MW GOIMO FOIM-BMIOOMO MIbEIYMowo 0dMbmEo
35Lb0, 96155009335 IM0 53BHO309IM0 08bMEmO 3sbMbo s bsfesgol MBI IBLYdYEO
9036Md0MT0. (39000530000 9935 JOMWMS 99%-Bg dgAHL o3l HLA-DQ2 s6 HLA-DQS
396m@030, Loghomm  3m3Mwszosdo 3o  gb  3sBg9bgdgo  40%-U  Fgoqbl.  39wr05300
©05abMbGOMEIds  Lod3GHMAgdolL  (33¢o@O  3MIdOBS300m, (390005300l SBEGHOLbYMEgdOl
dmboGomémmdom,  HLA-DQ2/DQ8-olb  s6MHLgdmdoms  @ds  omm®IgdHaymxs  bofiarsgols

30LEHMWMYOMEO 250m33g300m [2].

36OHMEM3meol dobgz0m 09396090 0s Jumz0wol IgA 3aslol 56EGH0GMIBLYEEHT0bsDl
5bGHolbYMEqdol (IgA class tissue antitransglutaminase antibodies (tTGA)) Lo, Mmames bsfgolo
1360606y MEO BodMoEgds (3900530509 LogF3m Fgdmbggzsdo IgA ©IROEOEHOL godmbsMoEbs.
099 LgOMEMP0MOHO FJuEHJO0 MoOymzomo tTG-IgA-bg s Loghom IgA ©mby bm®dsermos,
39005305 65300 L39MM©OMS. 90 AYMIMYMdSTo  QoLOMZoEolfobgdgwos 3699
motymgzomo tTG Jgogaol 9o9mdfj3gzo 80HBgHgd0, MMAMOOE 4B IooL  sGls3d5GOLO
omEabmdom  Fopgds,  GbBHIOM3sm0s  30egd0l 9390300,  03bMLY3HILMGOWO
3900035396390l 259mygqbgds s sb530 (2 fersdg SLs3oL 3530963 gd0). v tTG S©IMPBBO.
Q5900m0 [bm®dol Bgs D356 (ULN) 10-x%96 bogargdo], osgbmBol slioqsli@®mgdws
2605 Bo@IMIL 2oLEHOMOMM©IbML3M30s s [3Mowo bsfiersgol IMsgscrmdomo domglos [3].

390053006 BoosgbmBM LgMmE Moo 63909006 s1939 360dzbgwmgsbos IgA 3esbiols
36¢09b™0BoMOmO sbFH0Lbgmwgdo (IgA class antiendomysial antibodies - EMA). 58 ¢gb@b od3L
Q5050  33MmAMbgdEMds IgA 3eolol tTG-mb 89oMgdom, FoaGsd 53wgbl  SdLMEIME MG
13930B032)OMBDSL.

0MMIGAHAMXs b5fesgzol domgzlools dnMRMEMma0mGmo T9gxsL9ds MBYds Mmdmml LEIbIOMES®
39053008 ©0bMBOL  olOEILEMMYOo  [4]. ®wdEs, dmerm  fargddo, (390530l
30LEGHMEMYOMOO 300EIO0YTGO0 MO0 3IIWIMS© FJ03E39S Bafigrsgol bomgdols sGHO™BooLs o
906085 mm0  ©sHB0sbgdoL BoGmzom, MmamO Boferogol aw@Egbmsb 393806930
5H056900l Fgbodem 25dMboE¥gds. 30650056 (3905305 0§)393L F3M0w0 Bofiersgol bomgdols
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D069, 99605 BoEIMIL 30603 MmMbo doMmGBLOS PMEOIGEHYMXS b3fers30L dmerd30sb s
bbgs  00o8MmEsb.  Bgdmmblighgdemo  dbgd0b  SgdM  mMbs odbgls 2-2  60dwdo
3obEGHMEmyomMo  Igbfiogaolbogol.  Bofierogol  wmOfimgsbo  4oMbol (390530506
53530060900 ©sH0sbgds  F9odwgds  ©sogmlb bo  BHods  8sMTol  3slingozsEool
dobgzom[4]. Hodo 1 s G030 2 bsliosmgds bofiersgol 0b@msgdomgum@mo odnmo@gdol
239BOOom, bsmgdo bm®Bo M0, 56 M3 gdo. dgbsdg GHodo 3o bsoliosmgds bomgdol
SGHOMBo0m, MOoL Jobg30m53 0Yymas YT J393H035¢: 3a - bsmgdol BmIogMo SGHO™MG0s, 3b -
9600836903560 sGH®Mx0s s 3¢ - LEMEOo SGHOMRos. Marsh 306390 s Igmeg GHodolmzgol
©535bOBOsMYdGO (330 GdGO0  353V9d5©0s, 9F3s  9MBLSIBOBRO0ZNOO  (39C05300LM30L.
509000 56@0-tTG-056 s EMA-bomsb 9hmo bsfiersgols dobodser®o sbosbgds dowmmomgdl
3mGH9b30MO (390005305D9. I3, 1FgGHIL d90mbg935d0, 306085 IMHO IB0BYdJd0 Fgliadems
300mf39mwos  bbgs  d0bgbgoom, OMAMmOmOE 33900000  SEgMR0s,  3OMbOL 535090,

0dxBME0GO0 3M0E0, 05JGIOOMNWO S 35M3BoGIo bsferogmemo 0bxggdisogdo, sbogdol
Lo0bs50FYAM 3MILEIOMOO BsFw)segdgd0L 45dmygbgds s H. pylori-;msb sbmomgdmwo

0bggdios [5].

39053006 O0sEbMLG030LmM30L  Bs3356dm  860T3zbgermds  5d3b  0bEMmsg30mgEmEo
©@0d8Mm30GJOOL M5mMEgbmdsls. bra®dsem® g30mge0)ddo dsmo Momgbmds 100 9b@gmmaod by
56 509953905 25-b. 06EH©5930m9W M0 W0IRM303HJd0 Ho03Moa969b CD3 s CD8-3mBo@ovM
T  @odxgm3o@gol.  d9Lsdsdobo,  M93mdgbgdmwos  0dmbm3olEmjodom®do  33w935
dmbm3wmbmmo CD3 s6EH0olbgagdom, Goi bdoMow 0deg3s T erodgnm3o@gool Ma3dm Bbde
39935b900L LodwoegdsL [6].

9d099bg93500 0d0Ls, HMI 5609 BsJEHMM9d0 3600369035605 (39e005300L 49630mMsMgdOLMZOL,
50 3500MEmyool  JoMHOMsEO  FoboLosMYdJ0s  3993300MGMBOMMdS s HLA  sbmEossos.
MOmamO3 b3y  99@™odmbmMo 935090900,  (39E05305  bolosmM©Yds  898330MGMDOMO
3033mbgbGom, Mol SILEGHWOIPOL  mxsbwEmo  Mg30030L  dgdmbgzggzgdo  (10-15%) o
553500900l 3063mMHBGHMEMds  IMBMBoFMEBHMGO  GYm390L  dmGob(75-80%).  (39e05300L
090330006M9Mmd0mMdsdo  3bodgbgemgsbos HLA II  3awsbol  39390m@odgegdol Mmoo,
3M6309@Mws DQ2 s DQ8-ob. 860339wm3zsb0s, Hmd HLA-DQ2/HLA-DQ8 b8o6os Bmso
3330580 (25-35%), dgs 98 30609006 Tbmerm© 3%-U 3005MmIYdS  (39E05305.
530¢MAs3 BoGoM©s IM93e0MmdomO 396mMmINMHo 3300935, MMAOL 39d39MmdOMSE TG JO0M
3993w 9b0wo0s  569-HLA-sLm306090wo 3960, MMIWgdoE ©9353006900)0s  (39€005300
3963005690566 [7]. 58 496900l Tglodsdolmds (3905300l 49B30M5MgdOL MHOLIML Bo3dom
39D0MM0s, 00939, 35000 99mygbgds Tgbodergdgeros 0d JoMOMsO FHgdol sdmbgbsdo,
639003 30396309 IMbsfogmdgb 935000l 350MYgbgHdo.

390530006 3 GH0RIIEGHMOO 3500MygbgHo, bLbgs ©36Mmd bgardgdfiymd Bod@mMgdmsb ghms,
9m03ogl 096@ogMmEo s 53GHO30H 03MBME  3sbbl. aEIbom  gob3oMmMdgdMEo
0996mE0 35Lvbol go63005M9d0LMZ0L LoFoMMS, MMA B Gbol 39330YdTds (39 IMO, b
396539 mo  99gobobdgdol 99d39md0m boferogol wmEmfmgzsbols g3omgmIHo dsmogemo
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395050Mb 5 193N BOOROESIY Josmfomb. aemE9bo F9y9gds dmbmIgHvyero awosobols
5 300dgmH o aEsbobgoolieb, ®mdwgdog 89039396 3MM@obls s dwyEHsdobom
90@M 30039330 Y0L, Moz MgHBoLEBHIBEHMEL beol dsm 3MF-bofiersgol 539Mdgb@Egdols JogH
36OMEIME0HMOHO ©sdeol dodstron [1].

Bsfamsogol  g3omgwondo  gobommmyuom®  dymdocmgmdsdo  awosobol  dbgogLo
95360039399 gd0LmM30L 4omdEM0s, MMI3S, (39053008 OML 9g3oMYEMMO X MGOIOOL
dm9do 330MM 3530060930 003935 BMbMWobols MHomEgbmdOL goBOOL godm. dobgszs©
530bs, 65Hs30L FOBOEOWO 2593M056MdS 56 5GOL 153TMOVBO (3905300l Fob30MMGdoLmZ0L

8].

056oymEoo  03760BHgBHo  gosdhy39d MM 05353MAL (39053008 0boEoMYdST0.
3BOG™M3Z0bYdL, OMYMOOEs 0bFIMwgoz0b (IL)-15 s 0bGHgOxgOH™mb o, 99mdeosm dsdmofjzomb
00969960  3sbbo  IbMOFGHWo  MXMIIOIOL  3MEMHODIBOMS @S 0bGMIg30MYEMEIO
0dxmE0GJO0l  3MbJzo0l  ood@o39dom. 356513690 3309390000 B35V MS, BT
3050060l 393E0©L 89wde0sm 9bEGHMM0E0GHJI0L g3omMYEH BOHPOL Bog@MMLS s IL-15-Bg
©59M300gOMWO  I