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GEOPHYSICS

STUDY OF EASTERN GEORGIA’S GLACIAL BASINS DEGRADATION AS A
RESULT OF ONGOING CLIMATE CHANGE USING SATELLITE REMOTE
SENSING

G.

Kordzakhia, L. Shengelia, G. Tvauri, G. Guliashvili

(Institute of Hydrometeorology of the Georgian Technical University, E. Andronikashvili Institute of Physics

of I. Javakhishvili Thbilisi State University, National Environmental Agency of the Ministry of Environmental

Protection and Agriculture of Georgia)

by

Resume. The quantitative characteristics of the degradation of glacial basins in eastern Georgia caused
ongoing climate change are discussed. These characteristics, namely changes in the areas and number of

glacial basins, are determined on the basis of satellite remote sensing (SR). The distribution of glacier areas by

gradation is presented, which indicates the impact of regional climate change.

Keywords: climate change; eastern Georgia; glacial basins; satellite remote sensing.
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HYDROLOGY

TRENDS IN MULTI-YEAR CHANGES IN THE HIGHEST FLOOD-RELATED
DISCHARGES ON THE RIVERS OF EASTERN GEORGIA

Ts. Basilashvili, M. Pipia, N. Arutiniani

(Institute of Fidrometeorology of Georgian Technical University)

Resume. This study examines trends in flood-related risks in Eastern Georgia's rivers by analyzing
historical data from stationary observations up to 2021. The research focuses on identifying both qualitative
and quantitative trends in the highest annual peak flood discharges over multiple years.

Observations from 27 hydrological checkpoints, spanning a century, were used to assess these trends
through linear approximation, resulting in analytical expressions with relevant parameters.

Incorporating these findings into water management strategies can enhance the precision of technical
and economic metrics used by scientific, economic, and design organizations. This insight is valuable for
planning and designing hydrotechnical, agricultural, and residential structures along rivers and coastal zones
to mitigate potential flood impacts.

Keywords: annual values of change, multi-year dynamics; trend parameters.
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ECOLOGY

TBILISI SEA AND REGIONAL TREATMENT PLANTS
M. Chaladze, L. Lobzhanidze, O. Tkemaladze, T. Chkhatarashvili, G. Chaladze

(Georgian Technical University)

Resume. The paper discusses St. The issue of preserving the water supply source of the population of
Thilisi and the ecology of the nearest recreation area to the city - Tbilisi reservoir, which deserves special
attention and timely consideration in order to exclude water pollution, the spread of algae and the danger of its

transformation into a swamp as a result of the further intensification of the eutrophic process of the reservoir.
Processes occurring in the depths of the reservoir are discussed and described.

Keywords: eutrophic process of the reservoir; irrigation purpose; recreation area.
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ENERGETICS

GURRENT SITUATION IN GEORGIA’S ENERGY SECTOR
M. Pirtskhelani

(Learned Secretary of the Commission for Studying Mountain Problems of the National Academy of
Sciences of Georgia)

Resume. It is a well-known fact that the degree of independence of a country depends on the
independence of sectors. Among them, such a strategic sector as energy. In particular, if a country’s energy
dependence on the property of another country or its citizens is more than 30 %, then its security risk factor is
high and must be subject to urgent correction [1].

In our case, more than 95 % of both the generation and distribution networks (excluding the property
of the power plant) are privately owned (including foreigners), which is tantamount to a crime in terms of
ensuring Georgia’s security.

Back in the 1990s, relevant state structures ignored the requirement of Article 3 of the Constitution
regarding the alienation of strategic sectors and facilitated the alienation of energy capacities, as a result of
which the electricity deficit, instead of decreasing, increased even more.How to eliminate the shortcomings in
the energy sector and what measures should be taken to reduce them is the subject of this study.

Based on the conclusions drawn from the study of the current state of the energy sector and the scientific
research conducted, appropriate measures and recommendations have been developed to eliminate
shortcomings, the implementation of which should be carried out by the relevant structures as soon as possible.

Keywords: capacity; energy; new capacities; power plants; production; safety, small hydropower
plants.
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METALLURGY

ANALYSIS OF THE TECHNOLOGICAL PROCESS OF ROLLING TUBES ON A
ROLLING MILL AND ITS IMPROVEMENT

S. Mebonia, O. Mikadze, P. Mshvildadze, G. Shaorshadze

(R. Dvali Institute of Machine Mechanics, Georgian Technical University)

Resume. The technological process of tube rolling is discussed, on the basis of which it is determined
that the mandrel rod of the rolling mill is affected by changing compressive forces, which negatively affects
its stability and the stability of the mandrel position in the zone of deformation. A new technological scheme
of tube rolling is proposed, which significantly increases the stability of the mandrel rod, reduces the amplitude
of its vibrations, as a result of which the accuracy of the tube sizes increases, the cost of the technological tool
becomes less, and the construction of the rolling mill becomes more complete. The new rolling scheme will
allow us to get tubes with high dimensional accuracy and a clean surface.

Keywords: mandrel; rod; rolling; tube.
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FOOD INDUSTRY

COMPLEX TECHNOLOGY OF PRODUQTION OF WHITE GEORGIAN WINES
AND GRAPE VODKA CHACHA

M. Loladze, R. Bagaturia, E. Kalatozishvili, G. Bagaturia

(Research Institute of Food Industry of the Georgian Technical University)

Resume. The Imeretian method of producing Qvevri wine , in contrast to the Kakheti method, involves
the fermentation of sweet must not on the entire solid part of the grapes (chacha), but only on part of it - 5%
of the chacha. When implementing this technology, sweet chacha is formed, which is not used, which
significantly reduces the profitability of production. It is proposed to use grape processing waste to produce
new products - antioxidant soft drinks and a natural antioxidant additive for bread. The sweet fraction of the
must is used to produce high-quality wine. It can also be used to produce a high-quality alcoholic drink _
chacha.

Keywords: complex processing; chacha; distillate; qvevri wine.
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FOOD INDUSTRY

CONTENT OFVOLATILE AND NON-VOLATILE SUBSTRANCES IN GEORGIAN
WINES AND WINE DISTILATES

M. Loladze, N. Bagaturia, E. Kalatozishvili, G. Bagaturia

(Research Institute of Food Industry of the Georgian Technical University)

Resume. It is not possible to judge their quality by the indicator of the quantitative content of individual
components of the organic complex of grape wine and wine distillates. Organoleptic indicators of both aged
wines and aged wine distillates are determined by indicators of the total content of volatile and non-volatile
substances in them.

Keywords: distillate; non-volatile substances; volatile substances; wine.
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LABOUR SAFETY

ASSESSMENT OF SAFETY AND HEALT RISKS IN CONSTRUCTION
N. Razmadze, N. Ratiani, M. Kitoshvili, N. Machavariani

(Georgian Technical University)

Resume. Issues of safety and health protection of construction workers are discussed.

Despite the tightening of the legislative framework, construction remains a particularly dangerous sector
of the economy. Construction site hazards include falling from heights, being caught between machinery,
electrical shock, and being struck by falling or broken objects. These hazards cause injuries and deaths on
construction sites around the world.

The construction industry is characterized by such features as unstable, temporary jobs, high risks to life
and health, as well as work with heavy physical stress, therefore it is necessary to take a number of measures
to ensure occupational safety and health. lives of workers in this sector. The European Union has the greatest
experience in this regard. According to the Association Agreement between Georgia and By the European
Union, Georgia has undertaken to gradually bring its legislation closer to EU legislation within a specified
time frame. Thus, Georgia shares and follows the experience of leading European countries and their
directives. The correct selection and use of collective and individual protective equipment is necessary for the
physical safety and health of construction workers.

Keywords: accidents; dangers; European standards; falling from a height; injuries; labeling;
occupational disease; personal protective equipment; risks.

62



50b6JLO

LOLIALSDN(M JLOBBNHLMIASOL F30H63dO RS HACCP LOLBHIF0L 353(MJI63dOL
360336IRMdS LIALSOOL I3633RMSOL IbAI63INI(MB5T0)

3030 ©7hodg, 0®3s SALYbsTgoeo
(5@3mbsgamgm g36m30l 9boggdLodg@o)

@9%09939: LyyOLomols 93bgdbemdol  JbOYbggaymas gOM-gOmo  dJnsgs®o  gangdgb@os
Lolg@bomm gbog@mbgmdols Jobbgdols Jow§ggeado. gl 3@mEglo ygeolbdmdl Ly@bsmol 0d-
3mAALs s gJbdm@Edo, [omdmgdsTo, aosdydoggdsls s dmdo®apgdsdo yggars 0d o>y3oewg-
g0 mbolidogdols go@o®gdol, Goi3 bok®ms Lydbomols badolbols s glog@mbmgdols @o(3-
30l mgoelsob@obom. sdslimsb, 3GmEglo dmoisgl 3smmygbgdol, Jodoy®o obsds@gdols s
30boggM0  ©sd0bdydmgdologeb wogol dgJobobalsi. sdwgboe, LydlLomols ¢gbgdamds 30®-
5300 353doddos Loby@bomm glog@dmbmgdols dobbgdols dow{ggobmsob s b ybggerymals
Amam63 Lgalomoll bos@olbls ©s ¢log@mbmgdsl, olg o©sdosbgdol xobdBmgamdsl ©s
3bmgagdol bodolboli gogdxmdglgdsl.

HACCP (Hazard Analysis and Critical Control Points) Lol@gds §Fo®dmopygbl do@omsw obl-
AO93gbBL, AmIgeoi godmoygbgds Ly@lomols 9gbgdbermdbols wslsEogow. ogo sbm@zogegdls
Log@mbol sbogrobl s 3Ho@ogymo FgOFomgdols 3mbE@mal, Goms mogowsb 0dbgl szogg-
dao by@lomol sdobdydgds. HACCP Lol@gdol Fomdmgdsdo ©obgtags syiogmgdgenos 0do-
Lomgol, ®m3 ¢9@3909dds s byg@lomol bbgs I(o@Imgdangdds gb@9bggymb 30moyd@ol
93b690g0mbds s badolbo.

ho@ods 3ganggs, Mmdgeoi 3oblsgymdgdbomn gmgglodgdagmo ogm @Gdol 3OmEYJHgool
93690@mdsby. 330930l gogaoe s@dmhbos, @md Lsggergg M9a0mbgdbdo (Jggdem Jodmero s
35bgm0) 5@Lgdmdl 3GMdangdgdo 300960l wo3g0L, LodgoEobm 3G 3s@s@gdol godmygbgdols
5 @3dMASAMO0Y@0 33093900l Lgg@mTo. sdo@md HACCP Lol@ggdol g39]@dg®o ©sbgdage,
dglododobo Ggagesi30gdol dgldygmgds s 36Mmd0gMgdols sdo@engds o>y gdgeros J39960L
Lalg@bomm gbog@mbmgdols aoydxmdglbgdobsmgol. LEs@osTo yobbogryanos HACCP Lol gdols
306303900, dobo sbgdagol 360dgbgarmds Lods®mggermTo, 39@dm, @dobs ©s @dol 3G m-
©3JB 900l Fom8mgosdo. goobogobgdygaos ol aodm§ 393900, MM gdoi sGLYoMdL swbodbyemo
Lob@gdol gobbm®zogmgdols M.

boggobdm Lodygggdo: Logmb@®mem Fg@@omgdo; Lobyg@lomnm glog@nbmgds; bsEsgmm
3o4@Mdo; Ly bomol ¢3b6goermds; ba@olibols dodmge.

dgbogogo

Lobyg@bomm glog@mbmgds s Ly@bomol 9gbgoemds g@mdobgnmsb ddow@me ©s3og-
Jodgdygamo 3Gm3EgLgdos, OmIamgbdboi Jobboe obobogl o©sdosbol xobdGmgembol o33l
O3S 50530560 dMobdo@l Lobyg®dlomem  3GMEYJHgol. m@0gg 30b3IRES 3 9m@olbdmol s@s
do@Bm Ly@bomols ba@olbol domognr mbgl, s®sdge glog@Ombmgdsl, g. 0. Ly@lomol ©si3gsl
35mmgbgb0L, Jodoyg®o obsdo@Ggdol, Boboggdo wodobdy@gdols s bbgs olggdolopsb. ojg-
©ob godmdobs®y, Ly@bomol 9gbgdemdbols §bOYbggmymes bobmyspmgddogo xobd@mgamm-
0l gOm-gOmo  dJoMoms©o 3M0MA0GHIH0S, MoEasbsi Lydlomndo s@lgdbymds Log®mbggdds

63



Jgodgmgds  30MEs30M0  gogangbs  dJmobobml  dmlLsbegmdbdol  jgmome@gmdsby.  Ly@bsmols
93690 mdol globo®hybgdmom syEomgdgaos obgmo dgdsbobdgdols dgdydoggds, @M gddsa
9bes PbOYbggayml Ly@bosmols gbog@mbmgdols 30b@®mearo.

HACCP Loliggds s®ol gohm-ghmo yggersbg 989]0a00 o Log@msdm@obm ombgbyg swos-
@900 0bbE®YIgbBo, OmMIgaoi dgdydoggdgmos bLydlbsmols glog@mbmgdol s xobddmg-
@mdols 5330l LESbs®E o0l slsiogsw. dolbo dodomswo dobsbos Log@mbggdol owgb@o-
QB0E0Mgds s gmb@@maro Lydlbsmols Fo@dmgdol dogaro 30miEglols gsbdsgmmdsdo. HACCP
Lol gds g89dbgds 3M0b3039dL, MM gdoi dmoiogl Logg®mbggdol sbogrobls s JMbE@MaEnls
30030390 FgoOBommgdol Igbobgd, 30m3EgLgdol dmbo@mmobals s dom Jo@mngsl, s dbo-
3690 mgob M@l SOy gdl Lydlbomols sdobdydgdols 301939630 do.

Omam®O3 o, oly dzodg Lofs@dmdo HACCP Loli@dgdol obgdygs (omdmowagbls by®-
Lomols glsgg@mbmgdol 9b@dybggarygmaols gb gowsomadyan 360dgbgarmgsb bodox . dobo godm-
496905 gbdo@gds Lofo®mdmgdl mogosb so@ogml yggms 3m@Egbioyg®o Log@mby Gmame;
dogOmdomamaoyg®o (6B g®ogdo, godylgdo), olyg Jodoydo s gobogydo ©odobdy@gdols
db@og. dopomomo, Lbgoslbgs LogJldm@@m bobodby domgdygaro @gages3ogdo bdodsw
dmombemgl HACCP Lol@gdol ©sbgdggsl, Gowasb dolo Lbsdygsmgdomn dgbsdengdgeos 3G m©eyd-
300l glog@mbmgdols yo®sb@Go®gd oo o330l 9FyzgBoe aobbm@ogan gds.

HACCP Lol gdol bogydggerbg byg@lbomol Foddmgdol ymggeo g@os30 dgo®o jobd@m-
ol J39'd 3030bos®gmdl. mommgygmo 3Gm3glols dgdm{dgds 360dgbganmgbsw 5d0Mgdl  3o-
0mM96900L 2030390 9d0ls s bY@ Lomol sdobdy@gdols Moliggdl. dspsmomsw, my Lofo®Imls
505 53l Lomobswm doa0gbyg®o 300mbgdo b 5@ brgds ULsygggdol mg@dygmo ©sdydeggds
byggms goMgdmdo, Godsz dgodangds Lbgswslbgs Lobol 0bg3gd0gdol ob dm§sdgeols @olggdo
d9Jabols, s0bodbyao LolbEgdol Lodysgrgdom dglsdangdgmos s@gym g@o3bg 0dbgl godm-
gengbogno gl Log@mnbggdo s L{@oxse dmbogl 3M9396G0a0 @mbolidogdgdols yo@omgds.

bgdmobodbyeols oMy, sbiggg Lobo®pgderms HACCP Lol gdol ©obgdgygs Lofo®dmls
930bm30399M0 dpa@smdol 3ynbomsi. 0ao 3b0dgbgermgbow ¢Fymdl bganls Lofs@dml @g34y-
Bo300l sdomagdsl, Indbdodgdgamms bpmdol dm3mggdsl, Goi, megol db@og, bOwol 3mbgey-
963 1b5G05bMdsL s Logod@m dglodengdemdgdl. 53 LobEgdol LEsbEs®Egdo swos@gdymos
505 oMM 5EA0@MdM0g, >Modge LogMmsdm@olim ©mbybyi, o3 bofomdmgdl yamdsaey®
55bMgoby aoligemols o god@mdols Lodygoamgdols sdgnggls.

obg @md, HACCP L@obpsd@ol wobsgdygs dbodgbganmgsbos byy@dlbosmol Fo@mdmgdols yggems
90531y, Mowasb ol byl 9Fymdl LoFo@dml dops 3GmEgLgool Fo@mdo@mgsl, bOwols bsbm-
3o0MgdM030 X obsig0l bo@molbl s o9ydxmdglgdl 3bmg®gdols mbgl.

do®oms@o bsFogo

HACCP Loli@gds dgoddbs gobiygano Loggybol 60-006 Fengddo 53T-0b sg@dmbogdogols ©s
3OLAmLy@o Logdol ggerggol gOmgbymo Loddodmggeml (NASA) dogd, @mdganoi boko@m-
905 log@nbm bsgggool Fo®dmgosl gmbdmby®o dobogdolomgol. dgdwoymddo ogo dgdmemg-
b0 0dbs xobdBMgenmdol Fbmggarom m@ysbobsioolbs (WHO) ©s gog@ml Ly@lsmolbs s
bomgaols 3g9abgmdols m@ysbobsiools (UNFAO) Codex Alimentarius-ols jmdolool dog@d s smo-
5090y 0dbs Amym@ i CAC/RCPPI Lgsbos®@o. pmgolbomgols 3 Lol gdol @sbgdags, Gmama
9339 >0060dbs, dJobbow obobogl Lydbomols ¢36gdemdol 3mbG@MEl s 3 3M0bz039b0L
20dmMYg9bgbol woe s d3odg LofoMmdmgddo, @oms dmbsbagmdolomgols 9b@Ybggerymaoe ol-
byl glog@mbm ©s xobdBmngammdolngol 9gbgdgero 3OMmEyYJBgool Fodmdmgds.

64



J399565d0 Lydlomols doa0gbol 3M0b3039d0L ©o330L, Log@mboli sbogrobols ws j®o-
Aoggeo F9odommgdol Logmb@®mam Lol@gdol (HACCP) dmsgsdo dobsboo:

e Jo@osbo Lobydlbomm xodkgobsmgols GHP-ol dodomswo 3G0bio3gdols s babgddwgsby-
0 Jomomgdgbol oEagbs, Goms PbOYbggamymgom 0dbgl sesdosbolismgols 9gbgdgemo
byyAbomol Jofmwgds;

e ACCP 30063303950l g0dmygbgdols dglobgd Lobganddwgsbgerem domomgdgdol oy gbs;

e GHP-Ls o5 HACCP-I d@ols s@lgdgemo 9@m0g@mgogdo@ols qobdo®@gds.

(HACCP) bol@gdols 300603900 235(300l ho@hml ssdosbols dmbdodmgdolomgols aobgymg-
bogno 936g9dgao0 s dgbsdsdobo Ly@lsmol Fomdmgbdolsmgols dogogbols s Ly@lsmol ¢gbgd-
@emdols 530 gdgeo 3mbA@maol gsblsbmg®omn, Gmdgmoi ¥bos gobbm®Gogmogl by@ls-
00l {o@dmgdol (Jom dm@ol dodggaswo Fo®dmgdol), aomsdydsggdol, dmdbswgdol, dgxygm-
3oL, dgbobgol, @oliGModyiool, bogommm gok®mdol, Loby®dlsmem dmdbobydgdols, GOSbL3MGEO-
@90l s Lbgs dgdmbgggedo, Ly@lomols 9gbgdanmdbols 3mb@@meols 39305803900 bmdgdols
©56gM300 Lolyg@bomnm xodgol 3mbi@g@ e gBs39dby.

HACCP Lob@gds gh3geogds 9dmsgdglis o Lofo®dmgdby, doa@sd dolo dglidgegds
obggg 360dgbgamgabos yggems 33900l, aowsdydsggdols o odbopgdols mdogd@dgdolomgols,
aoms b ybggerymagog 0dbgl Imdbdo@gdanolomgol glog@mbem s 3ggools wsdbowgds.

HACCP Loli@ggdol dgo 3@06303L 2obgs9mgbgds:

e Log@mbol sbogrobo;

e 3003030 Logmb@@mam §gd@omgdols goblsbrmgms;

* 3003030 bpg®gdol oy gbs

e Jmbo@Bm®obaol 3OM3gEYM9o0l o gligds;

o Jo3mbBOMEgdgano Jdggdgdols wsFgligds;

®  39M0%035(305;

e hHobofgmgool o wmyydgb@oEool do@mgs.

00mg o 53 3G0b3o3ol o3gs ©o godmygbgds LoFo@dmTo dg@o Ibodgbgenmgsbos
HACCP Loli@gdol obgdpgols 3@mzglido.

Lyg@Lomol ¢3690@mdols Lag@mbggdo dmoogl domamaoyg®, Bobogy® s Jodoyg® Log®-
0bggdl. 2593mbGOM@gdbammdols dgdmbgggodo dgbsdagdgaros sbosbwgl Lsgggdols ba®olbo
5 35dm0( 3001 Jmdbdo@goerols Jm{odgms s, yodm@oibygemo 5@ s@ob, @ g@omydo dgogaois
30- 2303m3 Log@mnbggdols sbogobPo dgBsboamo ¢bws 0dbgl yggems 0bydgoogb@o, dsmo dmd-
bogbolbs s dgbobgols Fglgdo. sbosagobol Jgdwgy 9bws Jmbegl Log®mbols dggeligds s
Logg@mbol  3mbgdg@ o [gaGoagdols goblsbmgds, @obmgolsi godmoygbgds bbgowslibgs
d900m0, 390dmE, 3O0GHGY@o 30bGOm@ol asowsfygzgdommgdols by ob @olggdols dga3slgdols
do@®ozo.

390@0g 980 (903 0mmgdols oblsbmg®ol dgdwgey >yEomgdgeros 3@oGogyeo aodo@gdols
©o{glgds, @oms Jobodydsdog 0dbgl aygobogo Log@mmbggdo. doqsmomsw, 3smmagbydo dod-
B9M0gb0l  2obsa®gool Jobboo Jomdobogsb 3OmEeyJHgool Imdbswgds dobsbdgfmbogros
5Gbogmgd 70 0C 39339000 9@obg. 09 gobmdgzol Ygegasw s@dmBbogds, G®I GmMIgaody
dohggbgdgemo odo@dl aobis, 3Mo@oggeo @odo@gdols Lodygsagdom dglodangdganos dolo
©53009]B0oMgds ©s @odo@ol Ro®amgddo sdMYbgdes.

Lo{o®dmdo Jmbo@dm@obgol 3GmEgegdgdo dgdydeggdoygmo s ©sbgdaomo 9bos ogmls
4390 Bgdbmemyon®do 3ogerobsmgol. dmbo@m@obyol 3Om3ggMgoo ({9d3g@s@eols dgdm|-

65



dgds 3530350 Fo, Lobodomogemo BgbEgdol godmygbgds, dogbgdemgdols gmb@®mero ©s ULbg.)
533303900 9bes 0dbgl hobs§g@mgdom.

Lo{omdmdo olioddgdygmo 3g@lmbogmols s@slfm@ds Jdgogdsd dgodangds wos®®goml o-
Tabgdaeo Bgdbmemyoydo 30mEgeg®gdol Fomds®mgol Lol{meyg (dsposmomsw, sbogno bm@-
3oL s dbs bogggdol gomop dgbobgs). Lofs®ImBo ¢bws bpgdmwgl 3g@lmboaols 0bgm®-
Jodgos o gmb@@mEo sbogro bsgggdoli LYmMo do@godgdols ggmbom. sdom msgowsb ogbgds
530 gd o dmIbds@gdagdolomngol dogbg 3Mm@yBgdol dJofmwgds. bgdoldog®o Ggdbmene-
209960 gBa30bomgol aofgdomo 9bos ogml dsgmegd@o®gdgeo wmbolidogdgdo.

HACCP bLoliggds 3mdgogdl ggadobs s 3Om3Egog®gool dglsdsdobom ©s gg@ogogsos
dmoi3ogl bgdoldog®d dogmb@Omengdgan 3GM3gEYASL, dom dm@oli dogs s aoMg o>yo@b.
39005035305 590056985 HACCP Loli@gdolomsb s 3ogdo®gdge ggges Loddosbmdsl.

50bbgl m3g@s@mmgdds Fgarofomdo gohmbga 9bps aobssbenmls HACCP Loli@gdols wm-
399965300, OMIgenoz ©sgogd0Mgdmos Ly@lomols 9gbgdamdol dbodwodg@slmsb. Lofom-
dmdo olisddgdbyao gggems msbsddamdgmo 9Fy39® ®9g0ddo gbos sbm@Eogmgdogl 03 3O M-
(39096 g0L, Amdmomsi bydlsmols 9gbgoammds ao®sb@omgdaaos.

930m353do@0ls Mgy ues30900l msbobdo@ Lbgowslbgs 3®mgomols 0bbgl m3g@s@mmgd-
3o 9Bo3mdMogow 9bs sbgymb jMo@oggmo FgoBomgbdol Lszmb@@manm HACCP Lol gds.
>0bodbyao aomgomolifobgdymos Lods@mggeml dmog@mdols 2010 Fenols 25 ogbolols Ne173
5960046530 ,,39]6059M0 GgamsdgbBgdo — by@lomoly/bmggenol bsgggdol dogogbols be-
o0 Fglbols o by@dbomol/gbmggaol bsgggdols doaogbol godod@oggdygeo Fgbol ©sd@go-
(3900L Momdsbg” Mgy o300l Mebsbdsw, d0bbgl M3gASEAMMgdo Mg gdoi SbmM(z09m09dgb
3bmggerg®o (o@dmdmdol Ly@bomol (bo@Eo s bodE3Gmoeddgdo, Gdol gbgbogbyg wod-
Do gogmo bg@lomo, mggzbo s mggbol 3OmEYIHgd0, 3390Ebo s 33gMEbol 3Gmwyddgdo,
05x@0) [oddmgosl ©s aosdydaggdsl 2021 Farol 1 05bg@owsb gomogdymo s@osb bsdo-
o>bmds HACCP-0ol 3063303950l dglsdsdobo aobsbm@ogemb.

hggb dog® asbbm@ogegdgmo 3gaggol 3mEgLdo doMomowo gydoEmgds sgmdem Gdg-
Lo o @dol 6ofo@dl, Gowaob Lodos®mggamdo @dg s @dol 3Gmeyddgdo dnbsbangmdols
(256Logm®gdon d53d3960L) 33960l @s30mbols 360dgbganmgsbo dgdomagbgeo 3mI3mbgbEos.
o3 3OmEYJBgd0l 93bgdamds 30MEs30® solobgds Lobmasmgdol xobd@mgammdsby s dm-
dogoe0 momdgdol xoblo@ gobommmyoy® gobgome®gdoby. s@lsbodbsgos, @mI @dg s @dols
boFomdo ImIgBgoygmo Lag@mbol dgdggeos, Moysb domaydgdom s 3bmggayg®o ©osgs-
096900l 2o053Bob 3OMEYJBHs© omggds. godws sdolbs, Mdol bofo@mdmsb ©sgogdoMgdyaos
Jodog@o Log®mbggdo, O®MIegdoi ©od06d YA oo go@Mgdmbash, Loby@lomm ©sbodbyagdols
3bmggergdols Logggdolgeb my bsdgy@mbogm 3Mg3s@o@gbolasb s bmaogdmo Lobol 3GMmoeyd-
300l Fo®dmgoolsl godmygbgdymo Jodoyg®o ©obsdo@gdolysb dmdwobs@gmdl.

3350930l 39@0omeo Jmosgws 2024 Fanols 0obgo®-dsoliols mgggdl. ggerggs Bmiybodgdbyano
040 J39960L ogs dobodbg Lydbomols ¢3bgdamdols ggmbomn s dmoigs Jggdm Jo@maols s
3obgmols Gga0mbgdo. 3gamggol 3md3mbgb@gdo dmoEsgws Lodsgoom ws boggarg Lodydomgdl.

Lodogom ggemgg0l 30m3gLdo Igadmgos mgdslmsb ©sgog3domgdbyao dsbisgngdo:

e ULoJodmggerml 3obmbdpgdbammds, Lobgedfogm 3Gma®sdgdo s Lobgadfoxgm 9fygodg-
ol obgomodgdo;

e 3m3398 960 MmAYbobs3E0gool dogd LoJodmggarmTo hos@o@gdymo  3ganggol obgo-
®0dgdo.

ho@®mdoggdyamo g3angzol Bodamgddo ho@ods godmzombggdo dg@mdgggmdol Lg@ma@do
35 30Bbgl-3g@oBM@msb ao®sbbol, Jo@bgyeol, dsbolol, o jol, Logodgxmb, au@xe-

66



sbol, gemgmol{ys®ml ©s Lowbsmols 3gboodsmo@g@gddo. @gbdmwgbBms dghggs dmbos
303396 9bi00l, aodmioagdol, dobbglol Fomdmgdol ©s Loddosbmdol b3gizogogzol gomgs-
@olifobgdom. 06@gM307900L s@gds aobbm®0gees bLEOYIHYO0MIdYeo gombgo@dols asdmyg-
bgdom. momgygeo 0b@g@gonl @AM jombggdo asblbgogrgdmes @gldmogbBol 0bgm®dodg-
dge0mbdol badobbols s 3obygbolidygoemmdbol Lggdml dglsdsdobsw. 3ganggol 3mEgLdo sbiggg
aobbm®ogms:
e Loggmg 053300390900 oMo dob®mdgdbg swgdyao yggeols 20 bodydbyg. eosdm@e-
AM@0gEs© 0dbs 25dmggem gy 30300 My0M0 35M5dgBMJdo;
e dmbodm@obpo @dols 3GMEYJHgoom dmgoddg 20 Logodk@m mdogd@ by.

J960035@0@ 9B gddo @dobs s @dol bofo@dol 936goamdols Jow(gg0lL Jgmbom Ig@owe
db0dgbgenmgobos  33o@ox0309M0 g9 gMobsd o jo®gdol s@lgdmds. o3 gymboom dgL§eg-
oo I960(3035@ 0@ 9B gddo  3go030309M0 g9 gaobsmgbols bogmgdmdbss, @opash [Fangdols
2obdogarmdodo ggHgMobodgdols Lfsgmgds gom sa@s@ya bogg@lodgddo dodwobsmgmobos
5 390besdmsg®goygmms 9dgHgbmds dobswsmo 3bmggmgdols (doemo, 3o@) 39B9M0bsd gJo-
do 9 domdols 5bodkgdl 930@o@glmdol. sdslmsb, Ibgwggermdsdos dobomgdo oloi, Gmd Lyd-
Lomols ghmgbyao LosggbBmb (Lgl) @gaombya LE®YJBa®godo wobsddgdbym g9@g®H0bomgdls
Lo 3domE @ods@o obob®syMgds s OO OHZOOMZS 530, @o(3 POMggEe 3MMdangdgdls
9J360L Lgl-U gow@gdol Imbowgol Lodgdo. Loggerggo dgboiodsemo@g@gdols {gdomo 1q9®dg-
@00 dgyabgmdgdols 3dg@glmds 3g@dm ggBg®obo@gen dmdboby®gosl Fbmem gosywg-
b0 Logo@mgdol @Ml 04gbgdl, @oi3 d3009dlL 390dm ggHgdobs®gdby dmmbmgbsl.

Lo ggergg ®9a0mbgdd0 ©mgdog asdm{gggem @hgds d0bbgl bydogd@gdol dogd yogoyeno
@dol 3OmEYJHgooesb Jmdpobsdg Lag@nbggbol swds. 3g@dme dom aMsgmglbmdsl (aobls-
d9mbgdom (gdoe 39@dg@mgdl) o@ aoohbos doaogbydo dmmbmgbgdols wsoigobs ©s dom bsgygm-
096570 5OLgdgmo 3bmggargdol xsdOmgemdsby bAbgzol 3MsJGogs. Lydlomol ¢3bgdemde-
b9 @o HACCP Loli@gdsbg 39Fom3g bygdogdBgdol 36mdogdgool sdomagbol aomgdy Fo®dmeywo-
29bgeos @dols s @dol bofo@dol 93bgda@mdols dpamdo®gmdols goyndxmdglgds.

b9dmo@bodbymols gods, Loggergg dygboiodsgodgdddo @dobs s @dol bsfo@dols ¢g-
bgdamdol §bOybggaymels dgydergdganos @sdm@ASAMM0gdols gocgdy. Lodfybodme, Lobgbgs
3dMAGHMM0gdol bogangdmds s odol gds@gds oboE, MM Logdome domsmos sbogrobgdols
Aobgdo. ymggerogg gb, G mJds 9bs, 397oM3ggdl gom 339 do®0gmgdl 9Jdbol. wmgolomgols
350gdmnl sgols o Lemgeols dgy@bgmdol LsdoboliB®mdo Jodwobs@gmdls sy@meEnsdm@s-
B™®0950l gobgomo®gdol 3mbiggnosby Igdomds s 9dmgmgl 3g@omedo aodmobsbgds Gg-
LgALo @adm@s@dm@ogdol bgdBmmols aobgomsmgdolmgol. godm{gggels Fomdmewygbls symgmgy
Lbobgand{ogzm 3mb@B@meols s@obsjdo@olio doli'd@odgdo. Ggaombdo ggansg 3OMdagdoe @hgds
08030 YA0 OgaolbEOs300lL yomgdg dmdJdgeo LoFomdmgbol s@lgdbmds, MMAgmms ysdmgang-
bobg Lyy@lomol gamgbyeo Losggb@m dglodsdol 3mbG@mal gg® sbm@zogagdl. Gdol Lgd-
BM™® 3o sbsgdgdgeo IgFs®@dggoo o3 Lsgombl dmgemo Lod{gogom oygbgdgb o dobo@byg lo-
do@mem 3mbgyg®gbiosl ghogosh, @swash Mgaombdo myxsby®o Jgu@dbgmdols bogodJggd ddes-
gogo @dols Lofomdm dy9domdls.

by@bomols 9369de0mbdols Lobgerd{ogm 3mbB®meno sliggg o@ §O(3gErYds SO>MMAb0bgd Y
3509 3035%0996bg, @mImgdoz 3b0dgbgarmgeb 3OMdgdsls Jdbol 9gbgdermdols Ib®og Logdgem
@dols 3OMEYJBgo0ol golowgdols ggmbom. golsmgsmolifobgdgeros olioi, MM 5@ bpgds Ly@lsmols,
doo ool @dol s @dgdgogs 3OMEYJBJo0l @odmBoGmGogmo jgemgs o390 wobsds@goby.
SMoEs dMsgogo ggmdgao 3bemggmms 33960l @si30mbdo 9sddog Logggd @obsds@l 0ygbgdl o
domob Imdobodg Log@mbggdo 5©sdosbol xobdBOmgmmdbdsby wow gogegbsls sbogbl.

67



0bbgl m3gMo@™mMgdol Logdosbmdsdo woydaggger 3Mmde gdoe @hgds 93b9dembdols @
@dol  39-gM0bod o 3M93sMo@gdols bodhgbgdom @odobdymgds. (3bmbognos, @™MI ggBg@obe-
O 5800590 do sbBodomE0g9d0 M9393G0L yoMgdg ogowgds. bdoGop gg@mdg@mgdo Jlbgogn-
ggbs OJmbobo 3009HYgg0L 3g@bogmdsl ggBg@obo@msb 3mblym@siool aomgdy sbe®go-
g gdgb s @dol HgoaobsiEool woymgbgdol gogdl o® 030896, Slgm dgdmbgggsdo o
aodm{gggo0 @hgds @dol dogdmdom@maoy®o ©obobdy@gds.

sliggbs

sd@ogo, HACCP Lob@gdobs @ Lydlbsmols ¢9gbgdermdbol  LEsbpom@Bgool wobgdags
Lodo®mggermTo 360dgbganmgsob Gmels dgoldygmgdl bLy@lomol 0beyl@®ool gobgoms@gdsdo,
9bOYbggaygmal yzges 03 Log@nbol 3mb@@dmal, Gmdgmoi dgodangds godmofgoml bsliy®-
Loom 3GmeydEool ©odobdy®gdsd. 53 LolEgdol 9539]@u®o ao8mygbgds s@s dodEHM o0303L
Jmdbdo®gdgenl Log@nbggbolspob, s@sdge byl dgyFymdl Jggysbsdo @mamai Ly@bsmol
Fomdmgdol bo@olbols o Log@msdm@olbm dsb®gdbyg 30big®gb@bo®osbmdols sdowen gdsls,
obg Jagybol Ly@Lomol 0bygbE®dools Mg3g@sE0ol dogdxmdglgdsl.

ROBIOSBHI®S — REFERENCES

. bg@bomol dog0gb0l bmpswo 3G0bo3gb0. 1969.

2. HACCP-0ls Lobgddmgobgeom. Lsjo@mggenm, 2015.

3. bLoJodmggaml 3obmbo. ,,Lg@lomol/zbmgganols bsgggdol 9gbgdamdols, gg@g@obs@ools s
d3965M9ms ©5330L 3mEgJLo*. Lodo®mggaml Laods@esdgb@m dozbyg, 25. 05. 2012.

4. bogodmmggaml LEsbps®@o, ISO 22000: Lyb®dbsmols 9gbgdemmdols 39bgxdgb@ol LoliGgdgdo
— doobmgbgdo  Loby@lbosmm  xodgdo dmbsfoang  bgdoldogdo mGasbobsiEoobsmgols.
2018/2020.

5. Jgmggeb gong@sdgoao, by@sd Jybygodgomo. Ly@bsmol 9gbgdermds s bodolibo, md.

2011

https://safco.ge/blog-haccp/

https://nfa.gov.ge/Ge/Files/ViewFile/5792

https://www.asocireba.ge/files/'YFA monitoring of catering services 2022c.pdf

AR S Abe B

https://www.tbcbusiness.ge/ka/business-support/blogs/haccp.

BUSSINESS

FOOD SECURITY GOALS AND THE IMPORTANCE OF USING THE HACCP
SISTEM IN ENSURING FOOD SAFETY

G. Duchidze, I. Arsenashvili
(East European University)
Resume. Ensuring food safety is one of the key elements in achieving food security goals. This process

involves implementing all necessary measures regarding the quality and safety of food in the import and export,
production, processing, and supply of food. It includes mechanisms to protect against pathogens, chemical
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additives, and physical contamination. Therefore, ensuring food safety is directly related to achieving food
security goals, as it guarantees not only the quality and safety of food but also improves human health and the
quality of life.

The HACCP (Hazard Analysis and Critical Control Points) system is the main tool used to ensure food
safety. It combines hazard analysis and critical control points to prevent food contamination. Implementing
the HACCP system is essential for farmers and other food producers to ensure the safety and quality of their
products.

A study focusing on the safety of dairy products revealed issues in the regions of Kvemo Kartli and
Kakheti regarding hygiene protection, the use of medical treatments, and access to laboratory research. The
effective implementation of the HACCP system, compliance with relevant regulations, and raising awareness
are necessary to improve the country's food security.

The HACCP system is one of the most effective and internationally recognized approaches to ensuring
food safety. It is based on hazard analysis and the identification of critical control points, allowing producers
to detect uncontrolled risks and address them in a timely manner. This standard is especially important for
those involved in producing and supplying food products, as it effectively identifies and prevents elements that
may pose a health risk to humans. The article discusses the principles of the HACCP system, its importance in
Georgia, particularly in the production of dairy and dairy products, and analyzes the challenges encountered
when implementing this system.

Keywords: control points; food safety; quality management; retail.
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RAILWEY TRANSPORT

DEVELOPMENT OF RAILWAY FREIGHT STATION WAREHOUSING AND
SELECTION OF OPTIMAL OPTION

B. Didebashvili, M. Iadze, T. Kotrikadze, L. Lomsadze, M. Grigorashvili
(Georgian Technical University)

Resume. The article discusses the development of the warehouse farm of the loading station and the
selection of the optimal option, which will take into account the improvement of the conditions of timely
receiving and sending, storage and warehousing of cargo in loading stations (non-specialized, port,
transshipment) in the conditions of the expected growth of cargo flows in Georgia. Structures, layout and

equipment of warechouses will contribute to the improvement of quantitative and qualitative indicators of
operational work.

Keywords: loading station; warehouse area; warehouse farm; warehouse length; work front length.
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4960L  LolBgdol sbgdagolbs ©s obG0bdomEB0zgdol aodmfgdol 3MmEglol gsowesobgdmsb
Ygbododolmdol goygdxmdgligdols Jobbom. goliosbogrobgdgaos, M9 odpgbs® aods®margdymos
90 9JBOMb Yo Ibs@odkg®ol aobbmdogegdol badxo.

58005Jols ggeggs. aobdogo 3mbiydgbzool 30HMdgdTdo, oMgJBMMms Laddm asbobo-
@ogl 3Jmd3sbool Jodo@o Jmdbdo®gdegdols @mosmyy®mMdol asb@sl. s@OLgdmdl 3Bma®sdols
sbodmJdgogdgemo ggads, GmIgaoi JmoEsgl: @gEg3dol dgblgbgogdl, oJdou® 3mdybogsiost
353096 gdmsob (odmols ymggar 2obdgm@gdom gobofomgdsby, yg90womo g89]@gd0l dmbodm-
@0bal, o3 dgodagds solobml Losgmosdm d@gbomsb a@dgargomosh ,g0mygagdsdo™. 0do-
Lomgol ®m3 g0308m0, M9 GodEgbo® asdos@megdagmos o3 LEHMSE Y00l bodxmgngd@osbmds,
3obgoboemo Bo®dsgmgzmbmdogy@o dggsbgool Lodo doMomswo dgmemwo:

e boOx0989]B0obmbdols sbsgnobo (CEA);
¢ boOxmbomygdeosbmdols sbognobo (CBA);

e boOx0dgogy0obmdol sbogmobo (CUA).

50b0dbyao dgmmegdo Lbgowslbgs dodos@myamgdomn s5bsaobgdl wopagadogro 3GMgdg-
b0l woMgdyagdsl o dggagdl, o3 solbobgds LEMGIY0Ymo aoeslyzgdomgdgool dowgds-
‘do.

Losgodymamdo sbEodom@oggdol gsoasobols dgbsdsdobo ©sbodgbol 3@sj@ogol go-
9dxmdglgdols Jobbom 29335396 g gJBOmbyao LolEgdol ©sbgdagsl. bo@xmgngd@osbmdols
obo@obo aoblobwg@sgl Loli@gdol sbgMagol @oMgd Yy gdsls Losgodymamls mommgyeo 3o-
(3096@0L  Lomsbsm  d39@bosgmdolmgol. my LobEgds gob@eols Lobganddwgsbgerm  wm jv-
39600ob Jglodsdolmdsl s sdom FgodE0Mgdl sbEodomEoggdol s@sbsmsbo@m odmygbgdsl,
Ygbodgoms Y@M bogangd 353096@L obkoMgl sds@gdomo dg9@mbogmds o aoyydxmdgl-
gl xobdOmgemdol dEymds®gmds. bodxmlo®ygdeosbmdols sbogobo Losgowdymamls dgd-
0b3g35do 25bLobwgMogl, wodl my 5@ 0bgglGoEool aobbm®zogemgds Bobsbly®o mgoalisb-
Aobom. gomgens dgodengds o390l Jmbsgrmebgm  bodxgdby, oliggg, dob dgdEomgdsby
5b6B0d0mEBH03900m 25dm{ 3990 as@mmnygagdgdol 3039600l odm. sligm dgdmbgggsdo, obggl-
B0oEos dgbsdams Bobsbly@oe aodo@megdygmo s@dmhbogl. bodxmdgogyosbmbols sbogrobo
0q30Lgol aogegbsls 35309630l XobdOMgEmdol bo®olbby (Fopomomsw, QALY s DALY Lols-
®99900L godmygbgdom). 0y woggadogo 3Gmgd@ol dobgogom LobEgds osbegbl 0bygdiogdols
3093963050, 59dxmdglgol 35309630l LogmEbaols ba@olbl, dsTdob CUA Lol gdsi dobswmgdos.

>x8mosdgdols gdmbgggedo 3mddsbos g9adsgl 35:3096Gms hodmygmmdols yob@EsL 3Omy-
A530m, Goms 2odydxmoglml 35(3096Ggdmsob gmdybogszos s 3md3sboobswdo gOmygmgds.
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bo@x00989JB0obmdol  sbogrobom  ©a0bwgds, 9RgJH YOS 0y oMS 3OMAMSTS  35(3096Ggd0l

9O gdol a99dxmoglgdol dbdog s Msdwgbow gbdo®gods opo dmdbdo@gdgdls bsdgybognm

Lodygomgdgdol OMYmsw dowgdsTdo. 9R9JH0sbmdols dohggbgdgaro dgodamgds  godmobobmls

0dom, Y @odgbo aoydxmdgles 3530963 gd0l X obdGmgEmdol dggygdo ©s 3md3sbools

d0doM0 Fo00 @M@ YAMbs. bo®xmIgga0sbmdols sbogrobom sgmosol dgdmbggzsdo o

(9630 3gmegds 3OMa@sdol sbgmygols dggysm dowgdye Bobsbly® Lodagdbgenbg. 0d dgd-

0bgggodo, my 3OMaMsdol 033w gdgbBoios PbOYbggmymal 3s30gbBms  gOmamgdsls s

>9dxmdglgdl aogoggdl s dgdmlogengdl, 0bgglBoios dgodamgds Bobsbliyg®ow gods®mang-

dgeo© hoomgomml. ba@xmdggyosbmbols sbogrobom gobigds ©opgagdomo 3OMa@sdol yog-

@agbs 3530963900l 3bmgMgdols ba@olbbyg, @oi godmolabgds Gmaym® 3 3530963 gd0l 3396-

bognmdbol Igbodsdolbmdol gob@om, olg ©sbodbygdgdbol OHMYmse doigdom. 5dslmsb,

obggg 9bws gobolobwg@mml, bAwoli My oMo 3OMaMsds 35309bFms XobdBmgamdbols bmpsw
doamdo@gmdol. gl 3o goMdo393@ o 3mddsboolomgols dgodangds a®dgangswosh 39@L3g]-

B0godo Lobodpygdaem ogmb.

B9d0bggggdol Ygpomgds. Losgowdymambs s sgmosdol dgdmbggggdo wopagadogmo 3m-
9J6g00L 2oblobm@zogmgdmse Loko®mmgdl @glby@lgdol m3@odogoy@d gobsfoamgdsl, mydso,
aobomgomolfobgdgamos goblbgeggds sbogrobols dgwgagddo, jg@dme:

*  boOx0989JB05bmbol sbogobo Losgodymymdo dobbose olbobogh Ladgwozobm 3g@Lmbs-
ol bogdosbmdols dgbsdsdobmdols aob®esl, boam sgmos]do g303306©gds 3530960
hodmyeomdols s gOmyyegdol asbdsls;

o boOxnbodagdmosbmdoli sbogobom bssgodymeml dgdmbgggsdo ggaligds 0bg39di30900l
339396300 o @ods@gdomo 33x@bogrmdols bodxgdol dgdizodgdols LEHOSAgR0s, boenm
>xmosdo — ImIbIoGgomol ghmy g gdols goydxmdglgds s dgdmbogengdols bH©s;

e boOx0mIggy0obmdols sbsgobol dohggbgdbangdom begds Losgsmdymamdo xsbd®mgmmdols
Jamdsmgmdols godxmdglgods, s8mosddo 3o asbolsbwg@mgds 353096@0l 3bmgmgdols bo-
@olboli 2ob@s s 90353963 gdols dowgdols 3GMEgLol Gy sdyao dmboGmmobyo.

sbg M3, Loogodygmam oJ3gbdL ©390golb 3530gb@ms xsbdMmgamdols goydxmdglgdsby,
bowem sgmosdo — 35309b@ms hos@mgamdols s gOmyegdol LE®sAJa0gddyg, o3 a®dgen-

350050 Lo gdganls 9b@ybggergmals.

Loogodymeamby oxydbgdya 0b@g@m396(3090L, Logo@oygome, dJogznmgbgds Gmymo s@o-
300053000 bo®xgd0, 39MdmME, 5350d4mBMbol godm 3OMEYJB0YMbol ©s3MA3s WS dgoMsE
©0M9d 70 0sabmLA0 M0 3OM3YEYAdo. 3emobogol dgdmbgggzol dgbFogmols dops@omols do-
bgegom 0bBgmggbiool Logdmm dobsbos gJodol Loddosbmdols msbbggo®s asoasobgdbmsb s,
5dgbo, MmM0gbGoMgds oGS ganobogy® dggagdbyg, s@sdge dommsb Jglodsdolmdsdo dmyge-
bobyg. 09d3e, sRBwosdols dgdmbgggsdo Logdosbmdol doldGodo PRG®m Godmm 0dbgds, Mowysh
00 dobbo olbsbogl IMsgogo olgmo 0bBgMggbzool gobbm®ogagdsl, Gmam@oiss Mg3g3dol
‘Ygblgbgds, Iko®m 3mIgbogsos, a390womo 989JBgb0l Jmbo@m@obyo. slgmo Lodnygag, @o
nJds 9bs, 360dgbgermgob Gmeols dgolidrgegdls bodxgdol gobmdgolis s 03 33Eo©gdols gob-
Lobwg®sdo, OmIgeroi 9bos ©59]3980gdsO™ML g3mbmdogy® dgxslgdsl. 0b@gdggbiools do@o-
0500 d0bobos dmdbdoMgdgmms gmosgy®Omdols gob@dws ©s, dglsdsdolow, 0b@Ggmggbiools Lgg-
OOb ygoopmgdols yodobgomgds dmdbdo@mgdaols jdogmaomgdsls o a®dgagemosh g@myyang-
b5bg. 030 5@ omgoeolifobgdl Lbgs 360dgbganmgsb, dgogygdl. 39®dme, dmnldo@omobsiEosl b
X060 gEmbdslimsb ©s3sgdodgoygmo 3bmg@gdols ba®olbol ©mbgl.

35M353930 0 305JBog0l 3gegge bdoMo® 330535bmdl b ybgol dmogangdl, Gmdeng-
03 MobsdIOMIgmbomo bobosmolss s, GMIgandoi BoMIS3930go0 230035bmdgb msgosbm
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Jmdbobygdsl xobesigol Lbgs 3GmRglombsggdbmsb (9dmbgdo sb gdodgdo) ghmsw. bmaogdmo
BoM3539300L  boJdoobmdsby woxgydbgdygemo 3530960l Imganol 0bBg®ggbiogdo  go  ybws
‘F9RoLgl dmbobamgmdols 39aL3gJHogowsb asdmdwobamy. 3oMgger dgdmbgggsdo, gewgd@®m-
byaro gowsfygg@omgdols Ibo@akg®ol 3mbiMgdgeo dobobo gofOms s o3 dggoligdobomngols
dobsbangmdols Gameno dgodengds s 0gml gomgsaolifobgdgano, doybgosgsw 0dobs, Gobsb-
Lgds 0y 5@ bosgoedymgm Loxs®m ob 39@dm Gglyd@lgdoosb.

bodxgd0l 989JB056mdol sbogobo @M bdodsw godmoygbgds 0b@gmggbiools s 0d-
33500 330 g3960Lomgol, MM gdoi 5Bsbgdl RoMIs933 o bObgol Imwgels olgmo JOHm-
bogyeo osgogdgdols dgdmbggggddo, Gmam@oEss sbmds s Logo@mgdol dm§ggs-d9Fy3900l
300yM5d960. ba@xmbo®agdaosbmdols sbogrobol dgboywymo aodmygbgds bodxmgsngddo-
5bmdol sboeobmsb Ygoodgdom dgodargds soblbsl garobogyg®o dggagdol @odgdygagdols
2obLobg@mols 4odm{ 393900l 3mbRgdlE do. bo@xmlo®agdbeosbmdols sbogmobo (CBA) dmoiogls
306309890 0bGgmggbzool yggans dsbobosmgdganl, @mdagdoi 9bws sobobml  gyesw
©0M 9oy gdgddo. CBA dgodangds aodmygbgdage 0dbgl 0b@g®ggbiogool 9dg@gbmdobsmgols, ob-
boggm®gdom sbogno Losgmosdm dmpgaol dggoligdolsl, bogm bodxmdgogaosbmdbols sbo-
@obl (CUA) 30do0moggb obmaodgdygeo bbgsslbgs hodggobomgol, @i 0dgosmos go®-
353930900 3G5]B030L 33ergg5do. bgdmm Jmygsboen dspsmomdo gangJBOmbymo aowsVy3gdo-
gdoll dbodsdkg@ols LobEgdol 3mb@gJlEdo, bodxmgngddosbmdols sbogrobo (CEA) o
boOx 0 bs®agoeosbmdols sbsgnobo (CBA) mobsd®ow oMol godmygbgdoo. CBA ggs{ gm0l dbm-
e homggobsl §dobps Lo®agdbaol 3m9x303096@L ©s gg® a35h39b90L as0o@ensobols sJ@oyco
5bgdag0Lol go@mgdols 3GmEgLL s, 3oMojom, CEA-Lb dgydemos wosgoJbo@mmls Lobgenddmgs-
bgerml  2sdmygbgdom Jgosdgdomo dohggbgdgaro, @mam® 3 0b3®gdgbHomymo bodxmgngd-
B0obmbdols 309530309630 2oblbgoggdygmo ba@olbol dobgwgom, sdo@md 9ae®m 989JG G0 ol
bgds o3 dgomeols godmygbgds. Mo dggbgods sgmosol dgdmbgggol, CBA (obolifom o@ols
dobsgnmpbgano, boam CEA g35F©g0L 0bgm@dsGosl dmdbds@gdgenms dgbodhybgdols dglobgd,
bogoem  §dobps Bobobly®o Ladpygoaol dglobgd o0go s@o0bgm@ds@ogmos. aswsdbogaols
390L3gJB0gol aomgogolfobgdom, dgbligbgdols 3Gma@sdol Godyergddo, ogo GLo@mdls dgo-
bodhybml o aobodml dobbglo 3mbin®gb@yar ao@gdmdo, CBA 3300s5@gbmdsl obokgdls
CEA-L 53 3mbgdg® e dogsmomdo [3-5].

bodxgdo s dgegagdo bgdolidogdo @o®dsimgzmbmdogy®o sbsgobols 360dgbgermgsbo
boFogoos. dogao Gogo GoJBm@gdo ©s3og3dodgdymos 3mbi®gdgeo 0b@g®ggbiEool do®wsdo®o
©5 5530053000 bodxgdol ggolgdsbmsb. xsbdBmgmmdols szl 0b@gMggbiool 3o@wes-
3000 ©0Mgd g agds Jmosgl Gmym®E 063 gM396300L, olg s@30MWS306 boMxgdl. Bo®Io-
63O 0bHAgIbEogoal gnbmdogado pogergbol dygobyoob  ggegggdol 9dnialmds o6
sbobaglh bmgog@o bodxl, mydzs, s@OLYdMOL Bo@Is mgambmdogyg®o 3gergg960, GMIagddoy
YgLFogaogmos ho®ygzgdbmsb ©s353d009d 70 30053000 ©S 553003000 bo@x gbdo.

Logg@o@gdms BoMdsggdgool Goigbgol dgdEodgdol bodxmgangd@osbmdol sbogobo.
3320930l 03Bm@gdds dgolfsgmgl ygges bodxo, GmImmgdoi ©s353do@gdygeo ogm 0bGgdggb-
300l gobbm®3z0gagdslmsb s IMo3o3©s 58300300 bodxgdlsi (dmdlLobymgdols dowgds,
X obps3g0l 3Mmgglombog gdols Imdbowgds, Mglg@dlgdol odmygbgds s 9R9JH0sbMd0l ©o-
350335). 3M5]H0ggo ©s sEgomse asbsggbo dogomomo dgodgngds ogml Lalifogenm dolo-
g gbdols Jmdbowgdol @odgdyegds. dJoygbgosgo 0dolbs, M G@Ybobyols doboos@dlo dgodergds
35bbbgoggdbmogl Lbgoswslbgs 30myglombsgrolngols, dsbsaols dmdbowgbols bodxgdols 4s6dg-
069500 253m4mgs bOwol BMgbobamsb ©s353doMgdyge bodxgdl. sfgosb as3mdwobsmyg, dbo-
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d3bgermgobos, HMI mogosb 0dbgl sEoggdygemo sbgmo ydmomgds, 0y gl dgbsdargdgaos
[6, 7].

b9dmombodbymo Jgdmbggggdol dobgogom aoesfyzgdomgdol Jbs@easdg®ol bodyxgdols
FgRoLgded s@s JoOEM bps pobobogml sbogro LolbEgdol dgdgbols ©s 033 gdgb@oools,
>®sdge dobo dodobs®g dmgms-3sGO®Mbmbol, 3gALmbsgols ImIbowgdols, sbogno 3gALMmbsanols
L{ogangdslmob ©og3o3dodmgdyamo bodxgdo, sbggg, 3mbol dobol aobsbangdol, Lbgs Lolig-
dobmasb 0bBga®o300l s dgegagdols gobmdgol wo®gdyegds. sbGodbomEoz9d0l Wsbodbyegdols
2200 50bgb0L dmmbmgbgdols sbgdagol woMgdbymgbol ©owygbolsls ¥bos Jggnsobogl Gm-
2003 bofyolo 3@miEgbol aobbm@Gogmgdols, olg dmboGm@obaol bo®yxoE. sbogrmaoy®ag,
d60dgbgenmgobos ao0es0bgdols aobsbangdols, dodpoboty (33eromgdgdols s dglodsdolmdbols
Jmbo@m@obyols mo®gdymgds.

Log@mem bodxgdo Lobmasmgddog sxmosls s bosgodymaml dogomomgdbdo 0bgds
A®gbobaols, dgdbligbgdgeno ("Memo-Care") 30ma@sdol 0d3engdgb@oiool, dglsdsdolmdols dmbo-
AOG0baol s Jgogagdol gobmdzolomsb wsgsgdomgdygmo badxgdo [5, 8.

9092900 bmdgdols s Lamygdaols Jggnoligds (OHMIganoi ©s3ogdo@gdagemos 30b3® 9@y
ho®ggobmab) dgodargds brgxg® Loko@mz o@ ogmb. dogomomsw, 30mbidg@gmo Bo®ds393@ a0
06® 939630900l dggsobgdolol dgodangds a50bmIml G93mIgbes30g0msb ©s353do®gdygeo, ws-
bmaomo 30MEs3000 bodxgdo. Lodygdgemo (39@dmw, >s@sLabydggao agg@Oomo  9539J3go0l
39396300 @oMgdyagds) dgodangds Yggaslogl domgdygemo bosbols @s dolo mogosb sSbo-
o0 gdemo© aofguemo bodmyxgdol Jgogagoosb. ©osgsgdols do@mgol Jmwge gdbyg ho@s®gdygeo
332093960 0mgoeolifobgdls 3530963 by m@0gbGodgdymo olgmo Jgwgagdol gobmdggdl, @mpym-
M0(355; boswdggo Loggpoobs s dgboyoygao dgbsdagdbanmdgdol godm ©sgsdageo Fangdols
(Disability Adjusted Life Year-DALI), bo®olbosbo 3bmggdols dgbs@yggobo Fergdols (Quality-Adjusted
Life Year-QALI, Logm@bgol gops®dhgbogno (argdols dggsligdsl. DALY wo QALY s@ols xobddmg-
@mdoll EOMon ©oxydbgdymo Lobmdgdo, GmMIggdoi odmoygbgds 0bBgdggbzool g939]@ o0l
‘dgboggoligdanse.

Loogodymaml dgdnbgggsdo, aodmdsgsgo dgogagdol Lobmdo obgds sbEodom@ogzgdols
bodxgd0, 9Jodol mobbggo@ols dohggbgdbangdo yooas0bgdmsb ws godobmgol 0b@gMggbizogdols
Jodmgdenmds. d3y@bosgmdols dgogasw domgdyao aobogy®o gogagdo gobobomgds yom 339
90 F9beyoggdom, @oEasb hodggs Fbmeme Lobgeddwgsbgmmgdol dofmgdol gm®dols
(3o gdols 3m0sb@gdl s sMs Mmogoe Lobgaddmgsbgeml Jobos@ll. gbs s00bodbml, @m3
0b® 9396305 Igigerols Lobgerddmgabgmmmbomsb dglsdsdolmdom bsd yg@bogom Lodygsagdgdols
©sbodgbols dohggbgdangdls, bmenm 33303909 gdgdo doygmomgdl, @md asoesobby ©seyd-
bgdgao Gg3g3@ol aodmfgds sydxmdgbgol gaobogy® dggagdl. sxmosol 3gerggol dgd-
nbgggsodo dgogaol dohggbgdagdo asdmobs@gods dmdbds@gdaols dgbodhybgdom, 4obdgm@gdomo
ddboby@gbdom, 353096G0L I39@boamdsby oymerogdom ©s dnIbdo@gdaols 3dogmagomgdbom
[5.9].

bgdmm  dmygoboen dgdmbggggdl dgygdanos Sblbsl Ggo@mds. LFm@go gl dmbsiggdms
Tgodm  25dm0yggbgds  gegdB®mbymo  aoes(yggdoggdol  dbododg@ols  dgdmbgggsdo. oI
063 gM396300Lomgol Loko®m badxgdols gosbys®odgds dgyderos dgbsdsdol Loobgm@dsiom
B9dbm@maogdols s  Bobsblgdol  ©g3sMmESIgb@BgAlL  3MsJBHoggmo  asdmELomgdgdols
Log39dggenbg. Imbozgdgdo bgendols(gomdos sg@gmgg, Lbgs Jbaoglbo 3Omgd@gdowabsg.

QM35 3Mg306mdo3sdo woligmbBomgds (discounting) s da@dbmdganmdols sbogrobo (sensi-
tivity analysis) m®0 9O®0g@m©s353do@gdgemo, mydas gOmdsbgmoligsb asblbgoggdgmo bgdos.
©oligmb@o aodmoygbgds 3530b, Moeglsi bogddg gbgds 0bgasizools yogagbsl boby®daog 3@ M-
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9J390%g. gL gbsdargdamdols  odangal  d33e0g3@gdl, godmmgs@mb  3@mgdGol  @gomydo
®oMgdymgds Jgdgao, dmdsgsgo Fengdolbomgol. bodxgdo Logo@oyome goJbod@gdygeo 3G M-
(39600L ©sd5@gdom Ao0bOEgds. ©0bodbym 3mbRgJlEdo ,,gobol s gbds aoblbgoggdeymm
d60dgbgenmdsls 0dgbl, Mo@asb g30mbmdossdo ,Discounting®” o@ b0dbogl 30G@s300 s 9dygs@me
Bobol s3agdsl. ol sbobogl, my GmymeE dgdEgodegds msbbol/mo®gdymgbol Bolio AMOL
2obLobegdymo  3g@omolomngol (g.0. dImdsgaolomngol dowgdgmo badxo ob badygdgao,
Omdgaroz sbars omgangds) s omgomolifobgdgh, @M ,,ggmoll woMgdymgds” gl RG™
do@agnos, goeyg dmdsgsedo 0dbgds. F@soEogms, olgmbGo®gds yodmoygbgds d5dob, Gm-
glboi boggmggo 0bGgmggbizos bm@zogmmwgds gomo Fgabg dgBo bbols gobdogermdsTo. meyd-
(3% ¥obdm-b (WHO) bobgarddmgsbganmgdo @93m39bosiosl 973l bodxmggngd@dosbmbdols sbe-
@obgdols yggans ggenggsdo o3 dohggbgdeol ho@mgol. wolgmbGo@mgdol aoblolsbwg@ogem
Lbbgoalbgs dgmmeos dJowgdygao; mygd3s, yggesbyg gog3gegdgmos Fagdol aobdsgermdsdo
Jgdmmogsbgdyao g3mbmdoggdo dnwgmobsmgol QoJboMgdyao dohggbgdemols aodmygbgds.
da@dbmdgermdols sbogrobl 04gbgdgb 0dolomgol, ™I o@{d9bwbgb, g93mbmdogy®o Jmwyg-
@0 @gooliB®os Y oMo, 0bBgMg9b0s dglsdangdgeos dgxobrgl golbgdols s Lompgdanols
Jgbodanm (330 gdgdol Bmbbyg. dg@dbmdgamdols sbsgrobo  godmoygbgds 3dsTob, @m3s

3330930960 Im3gdge  930bmdogy® IJmwgedo (33@00b bo®xgoobs ©s Ladygomol @odg-
09698l Loggarggo 0bGg®g9b00l aogommolifobgdom. dglodangdgmos bompgdganbg Lbgs 93sd-
A go03 (Bogommomse, Yuem dg@oe LOgmmymagomo 3OmaMsdgeo Ybaybggaymaols bgedo-
bo{gmdmds, sbogro a390@omo g539JBgd0l aodmgangbs, 339@bogrmdaby 353096G0lL s@sbome-
bom adgmenmds) obpgbwgli gogangbsl. godes bgdmm Jdyamobs, d@dbmdgamdols sbognobols
ho@omgdols Lbgs 3b0dgbgermgsbo dobgbgdoi dgodangds 9308d00©gdmegl 3m3geszogdl dm-
Aol 25blboggogdl.

xobdm-I Mg3mdgbsiogdols dobgogom g3mbmdogyd dggnoligdgdbdo 3 %-0sbo @oligmb@ols
dohggbgdgaro, hggyagddog, dgdmmsgsbgdgmos Gmam®3 bodxgdol, olg Ladygdaobsmngol.
dp@dbmdgamdol sbsgobo godmoygbgds Lbgswslibgs Lzgbs®do dgogagdol dgdygmdol aodm-
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PHARMACY

PHARMACOECONOMIC ASSEASSMENT OF PLANED INTERVENTIONS IN
MEDICAL AND PHARMACY INSTITUTIONS

N. Shashiashvili

(Georgian Technical University)

Resume. Pharmacoeconomic (PE) studies play a crucial role in the healthcare system by evaluating the
cost-effectiveness of treatments and interventions. Analysis begins with selecting a well-defined working
environment and methods that are realistic within the context of available data sources. This article examines
different research models for hospitals and pharmacies, where significant and distinct differences emerge in
outcomes, costs, and resource use. In hospitals, assessing prescriptions emphasizes the costs and benefits of
electronic support systems. In the pharmacy setting, amidst increased competition, the cost-effectiveness of
customer loyalty and reminder programs is a key focus. The study’s conclusions consider direct and indirect
costs related to ongoing training and consistent outcome monitoring. Such analyses support both the evaluation
of intervention effectiveness and the targeted use of healthcare resources.

Keywords: cost-benefit analysis; cost-effectiveness analysis; discounting; pharmacoeconomics;
sensitivity analysis.
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PHARMACY

STANDARDS FOR RETAILERS OF PHARMACEUTICAL PRODUCTS
N. Shashiashvili, M. Bakradze, N. Bakradze

(Georgian Technical University, Caucasus University, University of Bremen)

Resume. This article presents an analysis of the legal and regulatory norms in various countries at the
national level, focusing on the following areas: personnel employed in pharmacies, ownership requirements,
and operational functions (facilities, processes).

The regulatory landscape governing pharmacies in the region is characterized by a diversity of
approaches that reflect different administrative cultures, legal systems, and healthcare practices. While there
are common approaches, such as the emphasis on qualified pharmacists, operational standards, and the
effective management of pharmaceutical services, each country tailors its regulations to meet local needs and
conditions. Nonetheless, all legal frameworks focus on improving the quality and accessibility of phar-
maceutical services to ensure patient safety and support the regulation and standardization of pharmaceutical
practice, ultimately contributing to better public health.

Keywords: pharmacist; pharmacy; retailer.
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@ gmom, be. ©. 1600 -0l Lodsmergbg aodmgengboen 0dbs dBsgseR9bosbo 5@ Jgmenmgoy®o dgyeno
— d@ogo. s@bodbyao dgamols 3gmgged goggolombol Ladbmgom bofoendo Iisbmg@gdo Lobm-
aomgdols dglobgd 3936 3b0dgbganmgsb Losbangls dmdggobs bomgano.

dg. §. XVII=XIV boyy39b9960m @oms®omgdyen bodmbsbers@gdby o Lodo@bgddo s@dm-
hgbogn 0dbs d@obxoml ggodogrosbo ©s bg@ol megol aodmbsbyargdom dgdgyemo  (39agdo,
dol@spoblibogno  dgdgdo, Fomeolgddo Ubo@dggdgdo, @bmggmms  Jsboszgdgdo, IBsgsabsodo
Logobdo, mgsgrg®o Lobsggmndaggdo, ©gadol dbgsgbo 3oggdo, dgo@ygao ddog-Lsgzowgdo, mobols
d0dgeo, @onmbols bofo®do, Jobwoggdgdo s o D, boaem d3.f. XII — VII Logygybggool
Lododbgddo — d@obxoml gmaby®o 39 gdo, Fodnmgoosbo Lo@ggtgdo, LEm@ggmbs sdbob-
0960, bggymo Lodoxymgdo, bogolbdg @gmengdo, bsdysemo, mmbo ©s bbg. dojgmgya obs oy-
09039 3O gdBogdo szeesdgoo (dg. §. XIV-XII bl.) ©s Log@gds@om dmgobgdo (dg. §. XIV-V
Lls.).

d3.¥. VI Loyggygbowsb ob. §. IV Loyyizybgdog 3900m©gdomss ©0sms@omgdiemo  9a303@9@o
ddoggdo, d9@dbyano dogansosbo Lgogmbol bs@gbgdo s dobso@sl Godol @gobols dsbgogngdo.
bo3mgbos g@omydaogeo bofomdols bodmgdo, @mIagdoi s dM0bxsmb bobowsh sbEogy®o
bobol obsldygasdwgs dgddbogno. dg. . @sbsldgenls doggnmgbgds dggerglbo Jo@ogemo mddmls
dmbgBgdo s Lod@yaol dglisg@ego dM0bxoml dogrmgdo.

O3 Hobl, spyommdmogo Inlsbargmds dglsdmbargmdsl s Ldoangbdols dm3mggdo-o-
39353905l dobpggs. dom ko 9@ @ ge-9306m3047900 gogdodo dJmbosm Gmam® 3 ©o-
3m@00l, bgdm  0dgMgmol, dows JoBmeols hOoemgn bmenols s mGosgrgmols dmbsbeng-
mbs5bmasb, olg Lbggdmsb.

boggobdm Lodyggdo: @ Jgmempos; d@om@o; dM0bxom; 05Ms®0; 3YmEY®S; Lods@dmgsbo.

dgbogogo

1939-1961 {angdol d@oaols s@dmhgbgdds Lobmyswmgdols ymes-3bmg@gdol, dg@owy@yo-
Qoo 390950l, g3mbmdmigdo s Jue@gageo  3ogdomgdol dglobgd 3936 360dgbganmgsb
Loo@gdenmgdols dmdxgobs bosmgmo. bodO™MIol Jobobos s5OFHIRSJHGd0bs ©s bodgibogdm ggag-
39000 Logyydggenbg bodmlbobmo®mgdls s Lods®mgbgddo doggargyeo dg. §. XVII Loyggygboosb
ob. . IV Lo9396990g 39000093000 @oms@momgdygeo s©aoemd®ogo ©s dgdm@sbogro 3ye@y@ols
6039 dgdols Bo@mm dgombggarolismgol o3bmds.

> Jgmamaogo dgaeol dgbfogamsdo gpowgbo Fgmomo dogdogol §. amdgxodgoals.
1943 Ggaols 3ob mogols Lowolig®@ocom bsdamddo smfgds d@ogools s dmdogmols Fg@o-
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AEA05bY sOLgdgEo d@0bx oMl bobols gdggaglo dommgdols Jge@g®s. bodOMdol Jgxsligdolsls
o. 0935Jodg >@bodbogs, HMI olgMAsb@ds d@Fyobgoege dgoldyms olEmmools 0blEo@ydol
Jog® ©o30LM 9o dmgoggmds s Logdggeo hogys®s bgdm @odols s@Jgmenmyoyn® jgmggol.
dolo sbGom, ,,bsJo@mggamls ddobyxsm-@3obols 3ge@g@mol Loli@gdy@o dglifsgemms sbogno bsdgs
> 5d0@md o3 g Bg@ol dglfogeols db0dgbgamds s Lakodmgds dmgano Lodfgegom wo@as
obAMO03MLYdnsb ghmsw 0dsm [obsdg, gobi Jmegsfgmdols Lo@bdogano bogmog®o gy @y@ols
dgae0go00 dgdemxzs®amgl® (boJo@mnggeml 3g:360g@gdoms gOMgbymo sgogdool bos®Jogm w©g-
350MF539b@0, 4. 70, spfgcs 1).

1952 §geols godm3gdygen 65dO™Ado o0 Jgmemaoy@o yonb®gdo Lodkmms Lsds®mggenmdo®
a 3Md9x0dg0eds gOmse dodmobogs smdmbgbogro Jsbsgns. 1961 Fganls dob o. sxsJodglosb

JOMS© 35dmodggybs ,,bodo®mggermdo 1960 §ganls ho@omgdymo s@Jgmenmaoydo 33egge-dogodols
d90093900%. 53 mgdol oMygeog dm@m 33amg39d0 g3ggbols . xo0dasdgl, @. ©sgmosbodgl,
o 3M0gx0dgoals, g. 0bsbodgoanls s Libg.

dg. . XVII boygnboweb ob. §. IV Lo939b69d0g 3g00m©gdom @oms®omgdieo 3ye@y@ols
YgL§ogeomn @oEslFyaws, GmI 0d EAML dnol Gokol GgBoRmMA0sDbY 93mbmdogydom  ©s
39 B0 Y@s© 25630050930l Jowoa Loggby@byg Igmgo Lobmasmgds 3bmgdmdws.

do@omspo bsfogo

b, ©. 1500-2000 3-0l Lodsengbg, bLmeg. wgdol Josdmgddo, HMIgmoE oMo Eydsy-
oo IFgg@goe9dom (@odm — 4314 3, Fomgao — 4258 3, Fobgodgs — 4139 3, gogbs — 3879 3,
bogbomm — 4009 3, 35@o®s grgds — 3879 3, mo0dsbo — 3855 9, dmes — 3608 9, gsls — 3780
d, olgods — 3767 9, wmbyyds — 3768 3, Lobodzbos — 3600 3), s@Jgmemaoy@ds gJl3gwozosd
1939 (gl 3. amdgxo0dgomols byeddwgsbgamdom ©sofym badogdm-ggamggomo Lodydomgdo.
d@ogols s dmdogmols Gg@odm@osby doggenggemo Lzgomgdosb @mdsygan 93mdsdpg 3g@o-
mEols dobsgngdo, AMAgemsi dogmgdol gY@ Y@s 5gMm0sbgdl, dgi3bogdds Mm@ bofoensw
20YM. 30039005 S0 MdM030 gY@ y@ol bodbgdols ds@omgdgano, dgger jo@byd® ©s Sedm-
Logeny@-Jodmga (069@09a) 390G gasbmsb gogdo@ols sdbobggero o dgmeg — doGgygeo
J39969d00sb dgdm@obogno.

d&oedo sedmbgbogmo bsdmbobemomgdo ©s Gowsdbgdom dods@mymo gdggergbo Lods-
36960 oo slobogl dmol @odol Lobmpsmgdol gmgs-g3bmg@gosl, @Fdgbs-Fo@mdmweg-
bgdlo @o doigoggdygmms wsz@dsgngols Fqbl. dg. §. XIV=XII ULoyzybggddo of gmengd@oydo
53 Esadgdo o@OLgomows, dg. §. XIV=V lou39bg96do — Log@mgdsiom dmgwbgdo. dg. §. XVII —
ob. §. IV Loygybggdols Lodo@bgddo g0 3oy@gddmggaomo doggomgdygamgdo 094gbgb holiggbyg-
b0, 0d3ge s@dmhgbogo oo MomEgbmdomn  3ogol bgerdygdgdol Fg9@gdo (AmIangdlisg,
Lohbg®gdo doggenggeolspgsb aoblibgoggdom, dsl@ol dbpsglo Ls@omyg dogno ojgl), 3@ododo-
o bo@gg@ol 3009d0, 5b6G0dmbosbo b@0bxoml Logbgdo, d@obyxoml gmaby@o (39w godo,
RoOMMJgeosbo L@ gztgdo, 3s@o®s dygool {3g@gdo, Lodwombols ddoggdo, dgemols bo@gbgdo s
Lbgs bogmgdo.

Lo bgool @omEgbmds dg. §. I smolfmgymopsb Jo@ymmdl, oG 3. amdgxodgomols
dobsbOgdom, dg@omydyools gobgoms@mgdom as3mfggneds g3006mdog0l mbols somangdsd s
09360 Tygmdoagdowsb ggo0mmgbgmo s@olFm D@00l godmymaol 30miEglool s{ygosd ao-
bodo@mbs. dolo sbiggbom, 3y gdols boFogls, Mg gdlisig Lohbg@gdo smdmbgbogn 379 gdmsb
Ibaoglgds dImgdgdbgds, wOmMms gobdogamdsdo gubdios dgyageros, bsdgy@bgm-Lodb@dmenm
56036y gds oy oMol s bogygmBm-bado@gomm gybjios dgygdgbos. 3yeol 3060 bo-
bggo@dmgomoligdb@os, (g9@s3o39ao, dgdggmos ggmdgB®ogemo mAbsdgb@gdoms ©s (3bg®ols
05300. 50dmhgbgddo ddoggdmsb ghmow dBsgmowss 3M0do@ogeo Lodgoyegdo. d@obxoml ©s
3903bgols  mgogydo  Gymargdo, GmImgdoi  Lobbg@ol mJdmlb  Loboggmdarg Lodgoygaols
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sbogmpos. . gmdgx0dgomol gobdo@Bgbom, Lohbg®ygao dgdol (390900 dgoo®gdom sSGg-
o Bodolbss s Fobosboydo gm@dgdols Jbyoglos. domo Abgoglgdols bodsbo ols s@ol, @3
bogero© Bomol slspgdo dobMobs, (GMIgeoi dgos®gdom gg3056 hbpgds) Ibmermw a@dgeno
g496§0 oJgl bol @odPo dgloddmdo. gl 9dggeglo gm@ds, aods Lohbg@obs, o. sgsjodols
dog®  sdmhgbogn  dogobgmy@dlsi dJmbs. dggao d@Mobyxoml 3gdomeTdo  sdagedo  Iydgdo
503039 gd Yo 04 hdwomm 3og45b0sdoz (. mdgx0dgogo, 1952).

Ne 20 bsdsébo (1939 §) s gMdsmgol Fgbo

G000 360dgbgamdols bogmgdo, s@dmbsgmy@-Jodmygammol dbgoglo Egeols dmy-
gobogrmbol Logoegdo (bbgomaslbgopgo®o @gmogdol godmbsbygmmgdgdom) Lo@o@goemm bopbgdls
Fomdmopagbes. dGomy@ LoGo@gsamm 3gmgdbby dbol Loddmembmsb gohmo aodmbsbyao
3bgo®o dgdmbggzomo o@ s@ol, Goysb Jmol @oksdo Jg@ommygdaoslnsh ghmsw dgibgodgm-
b5lo3 dobyggebgb ©s, domo @Fdgbom, 3bgomo ogm s30 mgsgobiogsb wsdiggao.

o3 39Momedo gbgdor ©sd9doggdygmo a0d@ols ddoggdowsb, 3bowos, 3oMggeo badoyx gdo
0adgdmes  bgdm  0dghgmols  20d@ols  Lodswmgdolsggh.  d®oaol  d@obyxoml  bsbol
5O Jgm@ma0g®o ggm@ges dows Jodmendo (bmeg. Jgobomsao), m@osmgmndo s goggobool
Jowols hewogem  Jommsby (oam@ools ©s omgbEbol  FgHo@dm@osby) ao3d g gdygeo
J9@g®ol dbaoglos. bbgsslbbgs @@ml 3o o3 3ye@g@ol ggoeo dgobodbgds Lgsbgmbs s
>x3bobgmdo, Lowsi o3I gdgao ogm  gggog@mgms Jgob Lododbgdbg omedgbgdo (.
3Mdgx0dgogno, 1952).

Ne 19 bo8o@bol 0bggb@omo (1940 §.) 5GH0bxsml (37e0gd0

dg. §. III soslfargyanols 3g-2 o I soslfangyanols I-go bobggo®@do aobloggmedgdom
35b30moGs  Mm@os@gmo, ygodoesls bgdm bsfoeno, dsgo bwgol os@dmbsgengom Lobssdo®mls
beaog@mo dbodg, dows Jo@m@mol hOomm bmeo s Gods. g. dgeoodgomols dgxsligdols
dobgegom, dg. §. IV-II soslfagymms doxbobg Lobmysomgds d@obyxoml bsbsTo gowswols
©s 2563005980l 03 boggbydbg oseol, MmEglsi bdomgbdol d9bgd®ogo dgbscmggosbo dog-
bosb ob bganmgbydo dgbs@gggool gbom dJowgdygemo dobsgmol yo@obmdomn sbhogno @ommbols
— 0@0bxoml Jowgdols @ 0s@o@ol 3gmgdsl Lfsgamal.

dg. §. dogao III sosbfamgygmol gobdogamdsdo, Gmdgmoig 9. §. swdgyge d@obyxoml
bobol 206939036905, Lodo®mggeml  Gg@odm@osby 0bGgblboydo 3bmgmgds d0dwobs@gmdl.
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LoJo@mggenem ©s dolo dgbmdgao dbo@ggdo goggobosdo s dob aodgm (hAwogrmgm 0@sbo)
©s 30609 sbools (mycaJgmol) hOwomm-sedmbsgamgmn bsfomdo Jnggbogro smdmhbos gOmygs-
Omg5b0 doGgdosgy@o s Lyeogdo e @g@ol (Ggmopoyg®o Fomdmwagbgdol) dJmbg dmbsb-
@9mbdol Lopamdgbom — bogge®gygeem Logmgdom. o3 gga@@g@sl 3@ go0-oGsdbols 3@ e-
sl 9Fmwygdgb. Fobs 3g@omemsb dgosmgbdoon 3b0dgbgammgbom ©ofobsydws dofomdmd-
dggds o dgbsmbagmds, bganmlbmdols bbgswolbgs wo®po, goblsgymndgdbon dgmybgmds —
0oboll  &g@deol ©sdbowgds (hggbodwg Ime(gymo domo bodydgdo godmodbggs @sjobo
YgLOYg@gdom s @odsbo Mm®bsdgb@om).

9690 o0mobls ©s SEMgdM0bxsmlb 3gMomedo bods®mggmml dmbsbagmds hggbsdwg dme-
Tgnemo dos@gdosgagdo 3ge@g@ols dgaemgdols dobgogom obm@omgdyao @ s@ol. doom s j-
domE dLo®m @@ Y@ygmmo ©s §3mbmdo @ O ghnmds 3Jmbosm Lodbdgmols J3gybgdols
Jolobgogmdoslmsb. 0b@gbloy®do gOmoghmmds bpgdmwes [obs sbool Jg9ybgdmsb. dg. §. 1II
0ol gyamols dogml LoJo@mggerm s 3oggolos of@oy@sw dmbsfommgmdos dmfobsgg Fobe-
>boy@o 3@ g@ols Imbsdmg®gdol howogmgmom Iibmg®gdo HmIgdobomgol aowsigdol Lsd-
d9do (3. IgenoJodgoao, 1970).

»OM0bX5M-50M 9@ 3060l boboTo dmol @ods oy Lodyo@mesb Jgm@ydymasw Inygg-
Aogo 5O 04 ©s ILoA™m Jmb@o@gdo dJmbos 39bGOS@ G0 gog3oLombols hBogmmgon Bg@-
by dgbmg®gd dJobobengmdolmsb. gl 353d0@-7Omog@nmdgdo jombgmols 53 dbodgls o,
2oblsggm@gdom, dgbmdgan oam@osdo (dp. gAgbol Lomsgggdo), dognys@gmls (de. hg®gzols
bg9dm {gao) s obGm@oge wgsmgmdo (dp. sOEMbOL Lamsgggon) Izbmg®gd dmbobemgmdsls
‘do@ol doMomspsw (396G s@g@o  3oggzolbombols Jgools yogm@gboagdby aodogomo Losgmdsy-
bogoom gbgdoli 39dggmdomn be®Eogmegdmes, boswsi Msdegbodg sbgmo  gowsbslgam geno
0gm“ (L. Ggbgosdgogo, 1965; 1977). ao. x0desdol gobdo®@@gdom, 2305bd@0byxsm-50® 9@ 3060l
bobodo heognm 3oggobosbs s gmabgmols dmosbgmdo gog® g gdym g @g@sms docdols
30635 JHgool wsdys@gdolol gOM-gOmo ©sds g dod@gdgeo Lgydgb@o 9bos ymgomoym (396-
HOEYO0 35535L0mbol Jgrby Obgdbgmo Yegm@gbomgdo (a. xodarsdy. 39bHO>@YM0 §og-
3obombols goslioligangem gdo, 2020).

@o3 dggbgds os@dmhgbogro bogmgdols bbgs 39m@y®gdmsb gOHmog@mmdsl, oby dggen
3O@by@ 3gmEg@Oslmsob 3ogdodl, MmymeE . 3mdgx0dgomo 5ddmol, Lsds®mgbol Jggos
%9b5To s@dmhgbogo m®bsdgb@oom dgdzgeo d@obxoml Bo@RoEol LodGygeo ssliEy®gdls,
Omdgaoi obggg Lodmsg®mb Lod@ygemgdols dbgoglos, ,Lsgds@obos, d@oaol dgloedg xgbols
Ibgdols Lobg dggosdmm gam, Lodmog@mTo s@dmbgbogn d@0bxoml Gamambg aodmlsbyya
5530560 15ggol, @MI ©ogd{dybogm L. xobsTosl doge ©obosdymgdymo asdmymgogno
JO@by®o ©s 0d9@0mo 3@ Y@ gdols mGasbya 353do®To* (3. gmdgxodgogno, 1952).

do@mgdl @odobo o@Tos o 3bmggergdol godmbobyagds 53dg9bgdl. Jmsgs®o m@bs-

d96@0 0Mgdo, (3bgbo o6 bodoos. of godmbobymo Loyggdgdo swyoemd®ogo dmbsbengmdols

byyaog@o gg@@yaols yodmgaobgdss.
i, :i;

d0bxsml dsgmngdo bsdsébo Ne 12 (1938 §.)
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3 ©536530dols s@Fg@ols dobgogom, gam-gOmo Lodo®mgbols sberml Jgollisdo® jgemosbo,
dAsgo@mmsobosbo dgbmdols boby®ggzgddo obobdo@gdymo bol dobogns, aodmdfgomo domJsdo,
nobols kg@kaol bs@gbgdo, @gobol os®omgdo, dobol ddogo s 3Ebmggerols dgangdos ow-
dmhgbogno. 3bowos, bol ggoagdo dosmdsdomn ogm dgangbogno, os@ogo 3o — mobom Jod-
393bogno. boby@gggddo dozgegygmo dobol olisdydoggdgeo Jggdo, dowbol bs@gbgdo, mobols
33000303900, 3bmggeol dgengdo sEslBYMgdlL, ™I of dg@omydao, dglsJmbeng, LoggoJdm
LoJdol dodgge®o sesdosbgdo 3bmgdmmowbgb. gl gye@uas dg. §. VI-IV Loggybggdom me-
0@Egds (p. ©odbdsdodg, 1961). @ 3060l bobols dgbmdslmsb sbaoml ogbs sdmggemgyeno dgoos-
9600 dg9e00 o3 sdgdo. szmesdol jgegdo 3oe3oMs® ©ofymdogo Jggdom ogm sdmyge-
bogno, 05¢o30 3oMAd© dmE 3g3boao, Lobydsgo bol dganbg oydbmdogno Jgol odg0@dgdols,
LY oé3g9mbs dmygsbogomdolis s s@dmlsgmmgmoesb obsgamgmolsjgh wodobgdygano. Lodb@gmols
9ol a5Lf 3003 Jgob dg@bo ogm, OMIgeo3, Logo®osgome, ko@olygaolngol gbos gmego-
@@oym  2obggmgbogro. 0s@ogol dygsTo hog@omo mogfszggmomo do@sdowols dbgoglo dmgo—
@ bgdyyao 3o@o@s m@dm Abbgg@3ermndgfodgolongol ogm asbzgmgbogo. 0bggb@omdo dgwo-
MEs> 6@0bxoml bsdgoymgdo, mobol dyg®dgero, dgaol bopbgdo, momolidgdo, Logymm@em bog-
0900 5 Jobps3gdgdo. sgem@sds Fgs d@0bxsml bobol obsl®yals doggnmgbgds s gOMds-
bgmmsb 530330090l wobsgamgm  Lodo@mggeml  ©me@dgby® s  230566@0bxoml  bobols
JIB YOS, oyobes, MM 0d 3gMomedo 3b0dgbgemgsbo saoo gko®s FgBoydaosls
s dgbodmbengmdsls (. ymdgxodgogmo, 1952).

3330 9350ms sbOms Lbgoslbgomds godmofgos g@mgdasdmomo byl Jbyoghds mJ@mls
B0 gdds, OmI@mgbdoi sagdlbobe®g ds390mbgmols LEsEgHgdols dodsdgom ogm dmk@omo ©s,
Amdeools ghm Jbs@gl aodmbobyano 0gm Jogrmdg®o smgbsl msgo, bmenem dgmdgby — godod-
X3900L Joe@dg@mo bogge. 5dago00 Gyuagdols ©s dogmgdol dglbobgd dobsdwgi 0gm (36m-
dogeno, dog@sd [omdmdoganmdbols @oagbs 390 bgdbogdms, Mowysb dgabogdms bofoeno doob-
bggs, @md dys sbosTo 0d@goms, bmgo 390G YO-29@dobyer AmIgdl yzo8d0Mgdes, bmyoi
35845b09@s© mgmos. 53 s@dmhgbomn yobrs dglsdegdbgano oEsLEAYMgdmoym, Gmd dmbyg-
B9d0 bsdpgogo  Jodmygeos, dg. §. II Loygynbowsb hg. (gemmsm@oibgon I Logiznbgdwog
0d@gomEs s dogs dob@olomgol oym sbgymgbogno.

S0 M6M030 3P @y®ol Ibodgbgenmdols Jgxnobgoolsl g. dgaododgoamo §g@ws, @md
Hboo@mggerml dgbmdgano Lodgo®ml @@ds dglfogensd Lodygsagds dmagaes 9390 3933980
Jodmygao Lobsdwgomol dGsgs@mo go@o. dglodangdgemo gobows syg930egd0bs dbmgaom-
obmaogmo 3Gm3Egbobysh hggbo Jgg9bol olGM@00L 0bmmodgdygmasw dgbfogmmol Log®mbyg”
(- dgerododgoeno, 1970).

053 dggbgds dmdgyeo J39969d00sb dgdm@Esbogn sye@uast, dg. §. VI-IV Loy ggbggdols
ddoggdls s 3018900 35LE0L LgoMsdgol (MMIgmoi Bybogm@ool, 5b¢y R}ubol bodml aodm-
Lbobyyangdolss), dob Loddmbdbemmme gag03@gs dohbgyao. a. amdgxodgomol sb@om, dggao ga-
3039 gdo gyubsam@osl dbols mgmegdsl 9358000 9dwbgb ©s GoJHmdwbgb, Gmyma 3 Iygwdog
dxg9baagby bokm gubologsb 539mgdl 3o@Go®s dyy@mmnyamgdls s dosammgol dob, sbggg gbo-
@530 00 LgoModgo sdmoam@gol 30l s@dmbsga gmo bodo@owsb dboli gggdgtmgas dodmgls
> dobodeg gboegds, Lobsd 3ol wobsgangm bofoel oo o@ hooliggbgdl. gago3@gegdo
LgoMadgol Iy9Egeeby F9owbgb Lbgowslbgs Ggdlegdl ,.doagomgdgmms Foybowsb™ ©s sdm-
33900800 agaols saomsls gdebyb Joggomgdbyml. s@ogob oiol, hggbo [obsd@gdoi od-
335000 0J3gmbgb My oMo, Fopa®sd ol bowos, M ga303@ A0 LioMsdgo, MmMIge by
09Omymoxnyao Tomfgmgdos sdmyggmogmo, ddoggdo® ¥@o®gdosm.

bo0bBg®gbms, MMdgero abom dgdmpomws s Loowsb 9bes Jmbggo®ogrogm o3 @gco-
BM®05bg 9330330L B YAs, GoEash o3 3gMomedo Jgggobol s@dmbsgmmgmom glsbmgg-
dmEs 5Jgdgbosbms L3s@lgmols dmbo@Jos, @MIgeds dgdarm dmgan sbenm s@dmbsgargmdo

3o05@Mbgds o Lods®mggerm o@mgdom dmfyg0de dggero s@wdmbsgmgmol dmgen oy joyeo-
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AUOYE 39090L. SO Jgmmmaoydo dobogns sEslFy®gdl, Amd Fobosboy®o gye@ydgeo bo-
3500900, 09 Ibgggermdsdo o6 Jogomgdmn Logym@og 939696, sOEmy IBsgsm@oibmgsb
92099963 9oL, AmIagdoi @sloggo®ggenos, dggero bymyd-odg@oygao gy gaol asgegbom
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ARCHAEOLOGY

BRILL — AN ARCHAELOGICAL MONUMENT WITH TRACES OF ANCIENT
EGYPTIAN AND GREEK CIVILIZATIONS

N. Gugushvili

(Georgian Technical University)

Resume. In the second half of the 19th century and the beginning of the 20th century, archaeological
discoveries of the Bronze-Iron Age acquired great importance for the study of the ancient history of our
country. In the Rioni Gorge (Oni District), in the north-west of the village of Gheba, at an altitude of 1600 m
above sea level, the multilayered archaeological monument Brili was discovered in 1939 during research and
exploration work conducted under the leadership of G. Gobejishvili. The study of the mentioned monument
shed light on many important new facts about the society living in the southern part of the Caucasus.

BC Bronze axes with a pointed end, spears with a pointed end, leaf-shaped ax-shaped blades, animal
statues, various types of clasps, oval ax-shaped blades, button-like clasps, beaded pendants, clay vessels, metal
products, axes decorated with the image of a sheep's head, statues, etc. were found in settlements and tombs
dating from the 18th-14th centuries BC. Bronze Colchian axes, broad-bladed ax-shaped blades, rectangular
ax-shaped blades, coiled bracelets, bearing rings, sickles, hoes, etc. were also found in tombs dating from the
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13th-8th centuries BC. There are also collective tombs (14th-13th centuries BC) and cremation grounds (14th-
5th centuries BC).

Egyptian beads, fragments of a Greek black-lacquered Scyphos, and iron swords of the Makhaira type
have been dated to the 6th - 4th centuries BC. Remains of metallurgical products have been discovered from
the Middle Bronze Age to the end of the Antique period. The oldest Georgian gold coins and bronze belt
buckles date back to the end of the AD.

The local population was engaged in cattle breeding and copper mining and processing. They had close
cultural and economic ties with the population of Digoria, Zemo Imereti, the northern strip of Shida Kartli and
Trialeti, as well as with the centers of other civilizations.

Keywords: archacology; bril; bronze; burial; culture; weapons;.
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EDUCATION

GENERAL RECOMMENDATION ON TEACHING PHYSICS IN SCHOOLS
N. Kavtaradze, K. Davitadze

(Georgian Technical University)

Resume. Problems related to the teaching of physics in public schools of Georgia are discussed and
general recommendations for their solution are presented. The basis of scientific and technical progress
achieved in modern life is the science of physics, and its teaching should be the primary goal of the country's
education system.

One of the important issues is what principles should be used to build modern school physics textbooks,
what methods should be used by physics teachers when explaining the material, so that teaching is interesting
and effective, and the material given in the textbook is easily digestible.

All of the above is organically linked to the training of a qualified physics teacher. For this, it is necessary
to interest young people in the subject of physics and receive a university education, which implies not only
mastering theoretical knowledge, but also undergoing relevant practice in schools and improving their
qualifications.

Therefore, a well-structured physics curriculum and a qualified teacher will be the best foundation for
successfully studying physics at school.

Keywords: education; method; physics; qualified; subject; teacher.
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HISTTORY OF PHISICS

EVERYONE NEEDS TO KNOW THE HISTORY OF SCIENCE (FROM THE
BEGINNINGS OF THE HISTORY OF PHYSICS)

N. Kavtaradze, K. Davitadze, N. Esiava, R. Esiava

(Georgian Technical University)

Resume. The work presents the history of the development of natural sciences, in particular, physics,
based on the factual material discovered and studied in the recent past; along with the first ancient Greek
scientists, the important knowledge of the ancestors of Georgians, the Chaldeans, is reviewed, which they
gained as a result of the study of natural laws and astronomical observations, which became the basis for the
conception and development of natural sciences.

The factual material and quotes cited in the works of scientists and researchers from different countries
of the world are indisputable evidence, which confirms the great role of the Chaldeans in the development of
science. This will make it possible for society to assess the contribution that they made to the development of
civilization.

Keywords: Chaldeans; civilization; Greeks; history; natural sciences; physics; science.
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