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RamazAbesadze
ALTERNATIVE ENERGY
Summary

Nowadays concerning to energy sector still staridstly two the
most important problems:
1. The scarcity of energy supplies and
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2. Protection of environmentfrom energetic contamination and pol-
lution.

Into this work is widely-studied the both problems throughout the
world modern status and conditions. Also in the work has beenanalysed the
possibilities for development of renewable and alternative energies in
Georgia.
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Ramaz Abesadze
THE USING OF ORGANIC CHEMISTRY IN ECONOMICS AND
ITS PECULIARITIES AS A HIGH TECHNOLOGICAL ISSUE
Summary

Into work are scrutinized the different queriesaskignment, pro-
ceedings and using of organic chemistry as a lghriological issue.
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Nowadays the significance of organic chemistryni® ia very high
level and without using its achievements is impassio organize effective-
ly functioning into almost all fields of economics

The most important role organic chemistry plays ifields like:
heating capacities (oil, natural gas, coal, fuekefaand wood pro-
cessing,synthesizinigof different fuel and so om)ka as in the food indus-
try, agriculture and producing of coloring matesjalitamins, the synthe-
sized raw rubber, rubber, fibers, plastics and €@ most important as-
signment of organic chemistry is that the produdtéch are made through
its achievements are innovative and their usingahgeeat influence of de-
velopment in economics.
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Vladimer Papava
HIGH-TECH IN THE POST-COMMUNIST COUNTRIES OF
THE EUROPEAN UNION
Summary

The goal of the research is to analyze the expegief the creation
and development of high-tech industries in the {@mihmunist countries of
the European Union (EU). According to researchltgsmore than 90 per-
cent of high-tech industries are concentrated énBb) countries with a non-
Communist past. Only becoming a member of the Eldoisa sufficient
condition for the promotion of the development @ffhitech industries. The
post-Communist countries of the EU need their offoris in order to have
some success in high-tech industries. For thespopas, governmental
economic policy should be based on using all tygfesconomic leverages
for supporting R&D.
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Rozeta Asatiani
INNOVATIVE TECHNOLOGIES IN THE BANKING SYSTEM
Summary

At the present stage of development of the wortthemy, the study
of new perspectives of countries focused on innegatechnologies and
competitiveness has become topical.

The twenty-first century - the era of intellectealpital, has attached
an increasing importance to innovative technoladfas the recent past the

most powerful determinants of the country's contppetiess were the sta-
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bility of exchange rate, natural resources, thell@f management devel-
opment, now the emphasis is placed on completelysmrces of competi-
tiveness. The mentioned determinants in a cergmses have not lost their
meaning today too, but now innovative technologiesat the forefront and
in the center of attention.

The word "innovation" is of English origin and afwd the first time
enter scientific research only in the 19th centitrwas used in culturology
to explain the new forms of culture and processgdrnovative technolo-
gies were implemented in the beginning of the 2&sttury that was facili-
tated by the technological boom started in the avfith,58-66].

Today, one of the most important priorities is thieoduction of in-
novative technologies in different areas of econoimgluding the banking
system. This is a modern challenge for any aregaetconomy but for the
banking sector it is of topical importance becauseonly the banking sys-
tem, but the development of the economy of the wholuntry largely de-
pends on its success. It can be said without exatige that that introduc-
tion of innovative technologies in the banking systhas a high multiplier
effect on a national scale in terms of economicettgpment and raising the
standard of living. That's why this issue is in tienter of attention and its
intensive research is conducted.

The introduction of innovative technologies in bimgkis the basis
for its effectiveness. It creates a solid grounddptimal development of
the sector, diversification of investment volumed anvestment portfolio,
improving investment climate, development of theroy's industrial and
intellectual potential. Finally, this process cdnttes to the solution of the
social problem, which is one of the most acutehamwhole world, especial-
ly in Georgia.

The paper considers the situation existing in tbeldvin the field of
implementation of innovative technologies in thelhag system, the pecu-
liarities of the development as a new challengglabalization.
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Alfred Kuratashvili
Ketevan Kuratashvili
USE OF SOCIAL-LEGAL TECHNOLOGIES
IN THE STATE MANAGEMENT OF ECONOMY
Summary

The scientific work considers the problems of tke of social-legal
technologies in the state management of the economy

Moreover, the use of social-legal technologieshia $tate manage-
ment of the economy is considered as a necessatliamism for the im-
plementation of scientific theories aimed at réalizthe interests of the
people.
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Vakhtang Burduli
PRODUCTION OF INNOVATIVE MATERIALS AND
THEIR USE IN THE ECONOMY
Summary

The paper examines mainly the production of compdanovative
materials (composites) and their use in industfgescently (approximately
since the end of the 50s of the 20th century) there been an intensive
growth in the production of composite materials d@helir use in various
sectors of the economy around the world, new tygalem are emerging
and spheres of use are expanding. Meanwhile, thetges of the post-
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duction diversification, including in Georgia, réguthe development of the
composite materials and products manufacturingosebt this regard, the

work consistently examines the classification ofmposite materials, the
directions of use of products (parts) of them imecsectors of the economy
based on the replacement of products (parts) fragitional materials and

highlighted, systematized and characterized tedyed for the production

of composite materials and products from themdmctusion, the organiza-
tional and innovative problems of increasing thedupction of composite

materials in Georgia are discussed.
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53¢™3>H M Aggoddo. Igmmg Ibdog, gL Jlgergdo  dgodangds
aobbognygano  ogml  @mam® 3 0bgm@IsEool  powsi3gdol  Lody-
o gds o dobdognby, @olmgoloi domdo godmoygbgds dmbo-
(399900l IgeFodagJbodgdols s gmeomgdols dgmmegdo, G-
gd03 BoOMmE aobgomodis Lbgoslbgs Lo@ggmggmdygbogsgom
Lob@gdgodo (Mymmu, 2014).

06gmOIo0gm-godmdngmgao  Jlgemo - gl s@ol  g@-
009ONEs3533d009d 9o s dgmsbbigdymem 39bjiombo®gdawmo
3Oma@sdygmo s bosds@s@dm  3md3mbgbdgdol  @mgmo  3md-
3emgJlo. 3gddme, JLgagdols doMomswo gargdgb@gdos:

1) bos3o@odm  ¢md3mbgb@gdo:  aowozgdol  Lodysgdgdo;
Ygemdols InFymdoanmdgdo; gowsigdymo  Logboggdols aob3gm-
Mool InFygmdoamdgdo.

2) 3GmaMsdygmo  Jmd3dmbgb@gdo:  3OMEMmaol  Jeg-
930, Gmdgeoig aoblobwg@megh s sMgagmotgol m@ ob dg@
dmfgmodommdsl dm@ol geOmoghmJdgogdol bgobl; Losds@o@m
ombols 3Gmy@sdygmo Jbagbggegmets - Jog@mgmeo ob AS0g-
90 - OmIgaroi Js@msgl oligmo JmFymdommmdgdols 19bjiogdl,
Omama03ss Jlgmols ssd@mmgdo ©s o IOyB0obodmmgoo; Lo-
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3MIgbogoom 3Gma@sdymo gb@bggerymays (Cnoprak, Ilanaac u
ap., 2002).

JLgen o gogmmosbgdygmo 303309 gMgd0 Bublcog®o ©sb-
0dbygangdol  dobgogom: Dgodargds  ©oggmm MG 3o@gam@os:
3096 g0 (9o Lowan®gbdo) o bghggdmgdo. Jlgemdo  dy-
‘domdoll AHml garogbBo sabogbol dmmbmgbsls  Lgmggmby @ondy
J3gegdols globdrgemgdmom ob 0bgm®@dsizool Jolomgdow. Lgm-
3900 - 3md3oygdgHo, Omdgmoi gdbobydgds sbgm Jmmnbmgbsl.
35S 5dols, bgMmgg®o obosfoagdl Jlgemol @gliy@lLgdl (dmbo-
(399900l d5Dgdl, 3MmaMsdgdl, 3M0bEYMgdl, dgblog@gdol s
Lbgol), 293953L odm3obgdl o bOybggaymal 0bgm@dszools
53350, gododm@oggd g  sligmo  LolRgdol gubjaombodgdols
3M0bindo  dpamds®gmdls dgdwgado:  jamogb@o  sgbsgbols dmmb-
mgbsl Lgmggmbg, LgMggdo gdyemmol Jmmbmgbsl, SLGymgdl
AL o Pabogbol dgogal gewogb@l. bmyxgm, Jlgmol s@Jodg-
JBg®ol dobgogom, JmI3oygdgtgol Dggdemos @oadopmdom  Ig-
‘domds dmyme i Lghgghgdo, sbggg, Mmam® 3 geogb@gdo gohmds-
bgmol dodohor ([ymmun, 2014).

05653900039 Loobgdmdsom-aodmdmgmgao  Jlgeo  gb-
9639e0gmxals dmboigdgdol  goiEgmsl dols s6mbgbBgdl dmeols
> MA0gbHoMgdymos boobgm@dsizom dmdboby®gdoli goi39dsby
dmdbdo@gdagdols dmmnbmgbgdols dobgogom. dsldGodgdols Ibog
(deamO3  Bgtodm@ools bmdols dobgogom, Gmdgmbss Bomogls
JLgemo, sbggg 33°6dgo0l Mompgbmdbdols dobgwgoms) aobobbgsgy-
69b  @mgomy@ls s yEedsayd  mddogHhgtgm  Jigagol
(Cnoprak, Ilamaac u mp, 2002).

@OGoEGo  gmdoglBadgmo Jba@gdo (ogomg@o  yod-
mdngmgmo  Jlgangdo - @ngg o6 LAN — Local Area Network
dmJdgegdl  @odwgbody dgBBowob @sdpgbody  gogmdgBHedoy
dsbdoenbyg.  hgguegddog, ol dJmozogh gohmo m@asbobsigools b
Lofo®dml  3m3309FgMgdl s o6 bioggds ghmo  dgbmdols
QoBpamgol.  dgodg  dobdognol  godm  @mgey®  Jlgangddo
>0lgdmdl  30gd0Ms0dg@mdols  dgoomgdbom dgo@osbo do@oanb-
>@0lbosbo  bobgdol  aodmygbgdol dglodengdarmds, @mdggdo
dmbs(3gdgdols  gowogdol  FoMBogo  dgmmpgdol  obdsBgdom
dmbs3gdg00l  ao@gmeols  dswoeno  Lobds@ol  dow{ggzol  Lodeg-
o gdoli  odgnggs. s3obmsb  s3og3dodmgdom, dmdbobydgds, G-
dgenloi aoliggdl @mgoemygdo  Jlgero, asdmodbggs dMogeemeyg-
Omgbgdomn s  hgguegddog  omgosolfobgdl  Ggo@obsiosl
9 dgomem osgmyol Gg503do (on-line).
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Bm3s@ato  yedsogdanaao  Jhgangdo.  penmdsgig®o
33309390 gmo  Jlgagdo (WAN — Wide Area Network) ¢b@b-

390940l dg3do 3md30h@gaoll ©s353d0Mgdsl GboMmIobod Ggm-
0@mA05bg, GmIgmoi JmoEsgl Jmger @gyombgdl, Jggqbgdls s
3Mb6B0bgb@gdl.  0bgmmMdszool  gopsigdobmgol  aodmoygbgds
M3®0370-d0md 303560 ogob@@ogmgdo, jogdocdysddygmmbols Lo@g-
oo LobEgdgdo s 3mIPHodgdgmo  Los@gamggnmbem  bobo.
amamaiz Tglbo, goomdsaad  Jlgagddo bdodow  aodmoygbgds
3°306256d9amdols 9339  >@Lgdogmo  LobRgdgdo, mogsdom-
ggo©  gobggmgboaro  Lygen  Lbgs  dobbgdolmgol, gobsowsb
39330625639 mdols Jomosambodolbmgobo babgdol goygsbs wow
dsbdognbg dognosh dgodo xwgdo.

dogomoms, 9300  agammdsaamo  Jlgmo 0pgds  Logdhmm
©560dbyegdols bodgamgnmbm s bs@ganga®ogm stbgdol  Lo-
999390 by. yemdsyg@o  Jligemgdolbogol, GoMmmobobs ©s 3gob-
dgd0l Gompgbmdols dbdog Lsgdome oo dol'dBsdgdols aods,
sdobobosmgdganos  sMogAmygommgbgds, gobdo@mmdgdgamo  3md-
30989950l - 33obdgdols Lbgowolbgs Godol s@Jodgd@adoms s
3tma@sdygmo gbaybggmymuom.

dommgol m@aobobozools mgs@bsb@olbom o@lgdmdl  Jig-
ols M@0 bobgmds: 396 Gsaobgdamo s> ©I396¢Gsarobgdsy-
@0.  (3368®5mobgoygmo  Jodmgol ©AML  0bgm@dszools  ©o-
d9dog9ds s dgbobgs bmdzogegds LdgEosmy® 3md3odgdby
«Boom-gAg9ambg  (Bmbsigdgdol  gobofomgdymo o3y doggdols
Lol@Bgdol slgm oggdge oG Jodgddadsl slggg odgb  bobgen-
Fmpgds «gsomo-bgdhgg@o»). d9ds Lowyydgdo (Imdbds®gogemms
3M33099M9d0)  Bmboigdgdl  sdydoggdolmgol  gowsalizgdl
go0-bghggdhdg, @Omdgamoi ofgeols oo 93439 wodydeggdye
06gmAdoz05l. dmEgdgeo Jopamds bdodop  asdmoygbgds  Jlg-
ols ghmosh 33obddo 0bgm@dsaogmo @gbydlgool 3mbi3gb@ds-
300l 3963®s@0bgdols Logodmgdols dgdmbgggsdo (Vaiit, 2007).

dommgol  396@Mo@obgdygmo  measbobsEool g3o@s@glicm-
bg000:

* Jgodgdom 330 obsbomyxgdo Ggomobeizosby;

*  0bgm®do00l s 3GMyMadgdols gz9mglio gmb@@mano;

* glog@mnbmgdols domogmo ©mby;

* dmboigdgdols s> domo sy daggdols  m3gdsiEogdols
60950l sMsGALgdMdS;

* dopogogoiools Lods®mFogy.
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bogemgobgdgdl doggnmgbgds  gJldemys@siool Lo®mgeng,
d609gbgarmgbo@  bogangdo  dmdbognmds o, @mam®3  dgogyo,
0P >eEdsmmds 0dols, Mmd  396@Msmobgdgmo  LobFgds o6
0553354mgom 9ol yggans dmdbdodgdenols dmmbmgbgol.

o3 bogenmgobgdgbowab dg3do s@dmonbztgds ©g3gbGG -
0bgdgmo  LolBgdgdom  (LobEgdgdom, @®ImgdoE o900
«309b@o-Lgdgg@oly @ Jodgd®gdom), GmImgddoi dmbszgdgdo
0bobgds o 39 dogegds Lbgoobbgs 3md3oydgdtby. sbgmo Jbgaro
o0 dgooglh  mogol  dgdowygbenmdsdo  LdgEoomydow  dsd-
mygogog bgHhggmgdl: ds@mgol g3ybj0900 aowsoigds gohmo dy-
o Lopagtopsh dgmdgby. w©g3gbd®smobgdgmo  Loldgdgdol
(LoliBgdgdol «3eogb@o-lgMgg@on) doMomso bsgamgobgods s@ols
JLgemol Ubgowslbgs 3gobddo dgmazo dmbszgdgdol  3mbE@menols
Lodoygag, yggers I9ds  boayg®ol  gom@oobsigools Lodmnygag
©> ©sbgMygol dswomo gsbo.

JLagemgdol  yggaobyg  mgsmbishobem  dsgomomgdo:  genmd-
sengdo Jlgaro 0b6Ggdbydo, 0bG@Sbydo ws gJlE®sbydo.

smdsmmacgo  Jbgmo  06BgHbgBo  ©ogdbgdymoas  dmbo-

(399900l odydoggdols aobofomgdygar  Fgdbmamaosty «genogb-
B0-bgHggBoly O JoBgdd o o bmgswew FodImswagbls ¢@-

00gOMEs33d0Mgd gm0 gmgsmado  Jlgargdol gOMmd@omdsl,
Omdgams dedol dglsdengdgemos 0bgxm@dsgools aoigms dmbo-
39dms 3osgdols 3Gm@mgmenom TCP/IP (Transmission Control Pro-
tocol/Internet Protocol). slgmo  3Gm@mgmeo  gymolbdmol G-
Jbogamo  Fglgdols wo 3OmEgeyggdol  bogmgdl, @mIgao
‘dg0ddbs Lbgoslbgoggs® Jlgemgdl dm@ol 0bgm@dsgools ao3g-
oll Ggoaoboizoobmgol.  53gsdo@  0bFgdhbgBol  JuganTo  hod-

ogaos dbmgemmoml 3Gs]Goggmew yggams Jagysbs. Jlgaols gooh-

bos  ©939b@@smobgogmo LA YJHaMs, glg ogo doldo  o@
20lgdmdl  gBhmosbo  (39b@®omobgdgemo  ddoBmggemo  mEySbm

(50Lgomdl Ibmeome  dobo bsgombogydo s Log@msdm@olm
1gad96@gd0, MMIgEmsegsh mommyggmo 0dsBmgds msgolo swdob-
obBAsEool dog®m). 0bBg®bgBol  yggemsbyg @Ebmdogn  Lg@mgobgol
d093903bgde: g gdB@mbymo gmbEol Lydgolbo; bgdgobo FTP
(FileTransfer Protocol)lsgmgolo World-WideWeb (WWW); @90 g306-
Q9 gbiogdols s  gogmymbxrgmgbiogdols  Lgd@gobo; Lgdgolo,
OmIgaoiE bomogobmdl mgdodyd  go@ommagol; Ladogdm Lgdgo-
Lgdo.

066356950 - gl Mol FMspoiogmo §9d-¢gdbmammaogdols
35dmyggbgds  Joszm@3m@sgoyga  Jlgargddo. Lbgomds  obG@e-
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bgdLs s 0bFgMbgdl dm@ol gRGm LgdsbGogymos, godg Bg-
Jbo@mmaogdo. mdogg gL Jbgeo 0ggbgdl gomo s 0dsgg G-
3®Modyge  3OmEY]Bgdl, 3OmAmgmagdls s bEsbos®E9dL. do-
HomoEo aoblbgoggds dom dm@ol dpamdo®gmdls 0dsdo, @m3 ob-
Qm@dozos, Gmdgaoi  30dm3ggedos  0b@Msbg@do, oG oMol
3obggmgbogo  Loxodm  godmygbgdolbmgol. sdo@Gmd asdmoygbgds
Fgemdol  5g@mdobsgools s dmbszgdgdol  gMo3Gmesi3gol
dgmmegdo. sGLom 0bGMSbyB0, gl s@ol 0bBg@bydol Ggdbmerm-
30900l a5dmygbgds  3md3sbools  dows  Fmmbmgbgdol  @olsgde-
4o gom gdes”. 0bG@sbgdols Fysemdomn dmdlobydg 39@Lmbsao
0390l 3335600l Loobanggdl, omgdl dows bo(?);]g\n{]tgmﬁm 3bm-
o0,  dmbsgdgdl  gomgdol, 3GmEYIHgdol  L3gEogogeEool
dgbobgd, 06x3mOIs30sl Roligdols Iglobgd, goxgdg®ools dgboyls -
bb(go Lodyggdom, dom aoshbosm  {gomds ULbgowslbgs  Lobols
©m393gbBgomsb, 3Mma@sdgm GbEYbggeymasl ob dmbszgdgd-
moB &)mag\nabn() Lboko@ms  3md3sbools dygdomdolmgol. ob@de-
6930l JLgeol godmygbgds xwgds YRO®M 00580 oMy Jomogn-
ols sLangdols dgddbs, ohJo@gdl 0bxgm@Isizools gogdgegdobs
>  aobobangdol, @mdgmoi  dogfmegds  yggms  dmILobydgl
9ombsodo  Lobom.  0bd@sJlgeno  s@lLgdomow  ogdxmdgbgdls
50bbgl-3mi3gbgol s 3geol  JmILobydgms  YOMogOHNMbOl
3bgol, AmIamgdloE 0bG@sJlgenol  3oMmmdgddo  goshbos  Jom-
53000 s doMBogo Faomds jm@dm@sgogm 0bxgm@dsEoslonshb
> MEd@gdlog o0 LioMwgds ()603(06)80@0 00 J0d5ge0 9d0.
JTbBB69650  (9JbEGJbgera)  Fo@dmoagbl  @sdwgbody
(m@0 o6 3gBo) 0bdAsJLgmol  gog@mosbgdsl.  gJlEMsJlgeols
‘dgdoagbermdsdo dgodangds dgoomegl Gmym@E dobbgl- 3o6(-
bom@gdol 0b@@sdlgargdo, obggg gomo  m@asbobozools  Lbge-
olbgs ©sbsymayol 0b@®sdlbgargdo. 3mbig3@ysm o gJbB®ad-
Lgeo Foddmowagbl “ag0003L“ ob god@gomyd  Jlgel 0b@g®-
bgBol dogbom Jomomo gomgbom s@SLoliyg@dggao dgomfgg0lpob
obsiago. 9Jledsdbgao hgggmmgd®og aodmoygbgds 3mdbdsdy-
a0 9d:mob, IMIT Yo gomsb, Logdooh 3s®MEbommgdls ws swsdo-
obms  Lbgs  xp98gomsb  gogdodgool  @sbsdys@gomow,  @m-
dgamoi  aoohbosm  3ogdodo  m3gHs30gd0l  9839]BPO™MoSL  ob

305]Bog e 'H{]g\q]émOB 9JLEBbgBOL  Jigegdo gRG® GoYmos
806)0030'30 B9dbogndo  mgombsb@olbom, goway 06(3(0(4)80@001)

3ObHOmEols  ©s  gargB®mbymo  asigeol  Lbgs Igmmegdo.
doygbgwogs®  sdobs, gJbE®sdlgargdol obds®goom  bmaog@mds

3M3356003  @obmas  dogmombmdom  @m@s®o, boeem  bbggdds
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3obodEs  aogoeggool  JmEgemds  SLEAmbmdoge  dohggbgd-
gdsdpg. gJbAMbgHOlL sALgdmds  jmd3sbodo  Jdboli dglisdang-
danmdol, M3 3mddsbosd  bmyogho dmdbdomgdgenls dgbmsogsb-
ol 3oM3399o  0bgm@dszos  mogobo  @mgsmygdo  Jlgemosb.
09335 5, bmaoghmo Jmdbds@gdmolingol™ 3bmdgdols Jgmogobgds
o0 bodbogl dgmogobgdol ,yggms Abydggaolingol®, Gmama3
9L begds 0d dgdmbgggedo, @mEglsi 0bxm@dsEos Aobmoglg-
b0 3md3sbools Logmggmmsme bgandolsfgomd k9o-ligmggdby.
9JLE®obgBo  0dgnggs 0bgm@Bs300l ogol Lodygommgdsl, dolo
3539dom  dgedogo  ge0gbHgdol o6  dgdm§dgoygmo  dodfmegd-
@gdolngol - ,,a5dm@hggee Indbds@gogmms xagaobmgols™, gbg
030 9JLE®bgHOL  obdsdgdom MI3sbosl Ygyderos Jo@Es3od
359bos®ml 0683mAd>300 3003 bom@gdls ob ©053339090b.
9JLEOJbgegdo 533093l dobdognls AFoMmImgdganls o Lodm-
@em  Jodbdo@gdgerl  dmdol, ©s gl gbgds  3@gFg9emdbols
00omJdol yggmos oMal. 0bgm@docool yog@mEgagdol — gl dod-
B030 o YgEoMgbom 0580 gbs sobmmgdl IFoMmdmgdangdls s
dmdbdo@mgdagdl s  glodygdmml  bool  d@sgom@oiEbmgeb
Jodogamgdls - domygdoe  dmgod@ggol, womg®gdl, Ls@omm
35840g9mgdl. sdygo0o0, g0bBGIbammol sbgdggs — gl Mol
Qo JBmdMogom  Fyodogemgdol  @ojgoesiools 3@mEgbo.  gJlEGe-
JLgemo  ITo@Imgdganls odarggl Lodygomgdol, gogowgl 9 dygoemme
Lodm@emm  dmdbdodgdganbg. gl ggbmdgbo  o@Fggl  dobbglols
g4ggms bggdmdo, dodgody oJ3ogdol gok@mds ofbgds gl oy
Bobbogdgols ob 3md30y@gagdols Fo®dmgdo.

JLgegdo  Bgdbmmmyogdols  as8mygbgds  dmdbdo@gdganls
odemgals Lodgogmgdols 0dygdoml mogol 3md3oy@geimsb Gmamag
53A™MbmIoyAmsb, o odol do@gdl  Jlgemol Lbgs jmd3oyda-
960l 0bxm@dsgogm s Losds®o@m @glydligdmsb §gomdol
‘Ygboden gdenmdol. msbsdgramgg Jbgery@o obgmddsgogmo B g-
Jbmema0g0l dodomswo dsbsbosmgdagdo:

* Jmboggdgdoll 3og@dPgmo  goggmol  LEsbps®Egdols
LAGYIB YOO GO Mds.

* 3m3309fghgmo  dgbobgol Fodmm godmygbgds ©s ob-
Rm@do30ols Jofmegds bogodm Loboom.

* 0bgm@dszool  aoesgds  30xGYmo  Hgdbmamaogdols
Lodygo@gdom 3@s]Bosgmo© 9lsbeg@m dsbdognby.

e 3mdbIsBgdaol Fgdomds dmbozgdgdol Bobodygmomgdols
097903do.  3mdbdodgdgeds  o@  gbps oEmEgl s oG gbos
sblmgogl, ol 9bps bywegogl o dmJdgogdogl.
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o podkmao  boobgm@dszom  wobdo@gds  0bgm@dsiools
3ogol gggems 9Bo3bg, Gmdgmoi omgomolifobgdls 0bgmmdsio-
ol @o3g30L, aobobangdol, sbobgol, dgdbols s dgygsboli gHmosh
Q@O dsb.

* ©mggdgbdol  @odydoggdol  3GmEglo  Jomognols  go-
099y

* 53m356980L  Aoofyg9B 0l 0b@g@MsJGogmo (Losgmgols)
097030 BoGnm Jglisden gdemdgdomn dmdbdsmgdmolingols.

* Jmbo(39990m0b  gmangd@Bogdo  Fgdomds  3mdgbogoiEools
Lodygomgdgdom aog@mosbgdygemo 3g@lmbosmy®o 3md30yGgagdols
X5980L boggdgaedy.

e 0dm3obols AoesFy3zgdol 3GmEgldo 0bgm®dsigools dofm-
g0l 2bgbols s BMAAgdols >Es3GH0YM0 doEsdydoggds.

2. doGomowo Bgbrgbz09d0 Jlgmygdo @gbmmmaongdols
3563005090530 s 500 MbsdgRMmgy IpamBomgmds

mobsdgommgg Jlgagdo obgm@dsaogmo Ggdbmamaogdols
doMomoEo  sbodbymgds oMol dmbszgdgdol,  aodmdmgen gano
Agbyg@bgoobs s  0bgm@dsgools  goggmol  ghmmdanogo  @o0-
mygbgdol  dgbodmgdamdgdo - Logdmm  @gbygdlgomsb gomm-
danogo  Fgomdol gbdygbggargmags. 3gddme, JLgmgo obgmm-
doogmo Ggdbmamaogdo:

* odanggs Jlgemol gmd30gEgmgdl dmaols 3Gma@sdgdobs
> 0bgm®doizool goigeol Jglsden gdarmdsls;

* obmd30gagdl 0bgm®mdszools aobsfomgdygmo dsbgdols
dbodod g@sls;

* 9baygbggaygmgl o gggmo  asdmdmge geno  InFymdo-
emogdol L3gaosmobsiool dgbodemgdbmmmdsl godggggero  sdm-
(3569001 gosliofyggdow;

* 9baygbggarygmgl dmbszgdgdols JsGomgmad  wodydegg-
b5l B3 9b0dg 458m3mgen gano dmFymdogomdom;

* bpgds 0bgm@dszools gowsigdol  Lodgommgdgdols  ©s
3odmdmgargemo  Loddgsgdmggdol Ggbgdgomgds domaob o 3g99-
ol IFgmd@osb aodmligamols dgdmbgggolbmgols;

* 9baygbggarygmgl asdmdmgmgemo  Loddansgdggdol ao@e-
boFogmgdols Jbganol dmIbdodgdgemms dm@ol dosmo dmmbemgbg-
b0l o goesbsfyzgdo s3mEebgdols Lodmmygaggdol dobgogom;

* bOPol Eomgggmo gmddoydgdmgdols s dgods modg-
o dmfymdogmdols wos@godmgols wmbgl.
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pegobmgol  Jlgagdo  obgm@dsgogmo  Ggdbmamaogdols
3obgoma®gdsdo dgodangds aodmgymm  dgdpgyo dJodomswo  Hgb-
gbogdo:

* 3@m3oaobozos. 3md3sbosls 0bgm@dsizogmo B gdbmen-
m0g00L osbdsmgdom gydanos LoJdols jgmgds ygganash dbmes-
@om  dobodbg, Lowsiz go Lydl, sdmdFycogo obgm®dsiools
©594mgbgdmog dowgdom. bm@Eogm©gds 0bgm@IsEogmo 3G M-
©3J3olL dsb@obs s 3OmaMsdyamo bodysagdgdols 0bBg@bocs-
0mbogmoboios.  P30GsGglbmdgbol dJowgds YROM  FoMom  ygm-
300x80g@  Mga0mbby 0bgm®dszoygmo  sbsbodxgdol  Iygwdogo
3oboFogmgdols bodxbg bogds LHGsGIa00l oyEomgdge  gaog-
d96@ 0.

o gmb39F896¢00. JHgos a5blbgeggdgdo Lofs®dm boggmm-
3g0Ls s IMALoby@gdgdol, 0bgm@dszoya 3OmEy]Ggdls ©s
domo domagdols Lodygomgdgdol, dom 3OMRglogm ©s bogmegsihb-
036960 dmbdo@gdsls dm@ol. 3080 9o, bdmgsbo ©s gowgmloy-
bogngdols dJomgds o oEsEgds gOMmosbpgds AoM3gggee dmfym-
doamdgdls s Lol gdgddo.

* 0bgGIs0uao  IGoEyEgd0ls  ws  JmIbsby@gdol
So@mamgds.  0bgm@szogm  3OmEyddl,  3Oma®sdym-losds-
A5@™  bodgomgdgdol, dobgdols o dmbszgdgdol Logoggdol,
LogdU3g@m@m  9begbggaygmaols ws  Logdldamgs@oEom  Lodbsb-
90900l Loboom, poshbos  dywdogo gobgomodgdols ©s  god-
09930l Ggbwgbios. odogg @M, JLgeydo obgm@dsEoyaro
B9dbmemma0gdols 0b@ghggolols bofomo, goslofyggdo >dmEsby-
b0l dwgmo  Lodoygmols gomgoemolifobgdom, dyodogo  do@-
H03©g0s> o  Lym 9guam mdgxgm@Gygemlb bpol Jmdbds®gdgmmls
s Lolgdol 0bGgdsdoyge yhmoghmJdgogdsl  Jlgeycdo ob-
RQ0®Is309mo Bgdbmamyogdol @obdomgdom.

s adGmoyimfdaogdol  @bsmo  (nteroperability). Lolggdols
s> dmdbdsdgdgams  dm@ol,  md3oydghge  0bgm@dsiEoygan
Lol gdgdl dmaol dmboigdgdol m3Godomymo aoagmols 3Gmd-
9dgdds, Imbogdgdol  aopsigdols s wodydeggdol  3BMY-
9dg6ds s Lododm 0bgm@dszool gm@do®gded  §Fodygsbo Bg-
Joo@mmaogdo 3Gmdangdgdol LGs@ybo doogme.

o IgoageaGo Ggmengdols anoygowscos (Disintermediation.
PO00gOnJdgogdol  gbs@ol  aobgomsmgds  omlobs  dowols
dmdbdo@mgdmodog  0bgm@dsgoygmo  3OmEyg]dol  dofmogdol

3595MB0g900l39b.  Fgodogamgdols xodgo 0d3gze gLomygdame,
0y oOlgdmdl  gdgomme  0bgm@ddsgogmo  Ggdbmmmaongdols
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sbdomgdom  dg33gmols gobmagligdolis s dmmbmgbols dogmgdols
‘dglodangoenmds (bpycakoBa u Yeprosckoi, 2007).

Jgengdo obgm@dsgoygmo Bgdbmmmmaogdol mobsdwgdmgyg
dogmdstigmds dgodagds obslosmpgl ‘dgdmgao ©gdgegdgdom:

o Fomdmgdol  paogmenol o gg9J@g®o  ds@mgobmgols
3Oma@odygm-bosdos@s@dm  gmddamgdligdols o  3as@gm@dgdols
oo MomEgbmdols  s@ligdmds, wowpo  JmEyemdbdol  3mEbol
Lozoggdols @ dmbsgdgdol  Lodm@gfggem  g9bjEombo®gdswo
b5bgool s@lgdmds, GmImgdoi dgoEegl 0bgm@dsEoslt Lobmps-
omgdol boddosbmdols yggans dods@m g gdom;

* B3dbmmmaogdol sGlgdmds, Gmdgmoi Ybaybggaymels
bgdoldog@o dmIbIodgommol 0bBgdsdBogee (gomdsl 0bgm®ds-
@osbs s Aglydlgdmsb - sdobsmgol  §gdbognd  Logeydggenl
Fom8moEagbl  06gm®™dsizool  dgdbol mos ©s  JmA3m@sEogEo
Lob@gdgoo (Information Retrieval Systems — IRGK33063563gammbols
Lobgedfogmgddogo ©s gmdgmaogeo LolBgdgdo; ammdsgygdo,
9omgbgmo s Ggyombymo  0bgm@dsEomr-aodmdmgen gano
Jbgangdo; Log@msdm@olm dgomsbbdgdgdo; dmbszgdgdol goigemol
3OmEMm@gdo s LEbsMmGgdo;

* obgmo  Jbgangdo  obgm@dsaogmo  Bgdbmamaogdols
q9bJogdo  Yglodegdemdgdols  gogsdmmgds, @mdgmoi  gb-
9bg9e0gmals Lbgoolbgsagodo LM g]@g@olbs ©s ‘dobss@lols
dmbszgdgdols  dJmbg  8mboigdgdol  Lsigeggdols  ©s  dobgdols,
IgemBomdogdBnmo ©mzydgb@gdol, 303gmysmgdml asbsfomgdyen
39 domdol; Lbgowolbgs ©obodbyagdol eomgsgyg@o ©s 0b@ga-
H0M9dgmo  3MMde g @H-mMogbBomgdygmmo 0bgm@dsizogmo Lol-
B9dgdol dgdbs ddensgdo LgHgg®gdols s @moey@-g5dmdm-
segeo Jhgagdol Logydgome by

o 9JL3geH Y LobBgdgomsb (Expert System — ES)g@-
00gH» Jdggdolngol dmdbds@gomol L3gEosmobgdymo o0b@gm-
990Lgool  gBobs  Jlgey®  0bgm@dsgoge  Hadbmemyogddo,
2oV Yg900gd0l  Jowgool FbsGeskg@ol Lolggdgoo (Decision
Support System — DSS)dgl@yegdol dbodmeodg@ols Lolidgdgdo
(Executive Support System — ESS)6J060 0momgdbol Lobgdgdo
(Translating Computer System — TCHs> Ubgs @gbmemmaogdo ©s
Lodygoagodgdo (Aymun, 2014).
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3. JLgego 0bgm®ddsizoygmo Ggdbmmmyogdols
94mbm3ogg@o sb3g@gdo

9306mdo G0 mgm@ool gmbdgdb@do, GmgmaE Fomdmgdol
25 Jdmao,  Jbgemgdo  0bgm@dsgogmo  Bglbmenmgogdo  Fom-
dmopagbl  godo@omols 393080390 @o@dsl, @mIgmoi byl
9Tgmdl LoFomdm 3@mmEgbol 3GmEygd@ogmmdol bOwsL. go@s
odols,  Jbgerg@o  0bgm@dsgoymo  Bglbmmmyogdo  dgodangds
alggg 0dbgl aodmygbgdygmo doGomowo b0bbglid@mmiglgdols ®3-
B0doboEools o  mAysbobsizoolmgol.  gOmosh  Jlgaendo -
308306 gdgmo  3md30yBgegoo Ibodgbgemgbom ss@gomgdls LiEob-
oMY@ b0bbglddmi3gbgol, olgmgdl, @Gmam@ogss dgg39mgdols
©539dog90s,  JoMoggools  dodmgs,  dgmomB®ymo  sSeMoibgo,
Lodmbenol  dofmegdol  gmbddmeno. dgogye, LRsbosdEgemo
b0bbgl3dmiglgdo 0d3age 9 gddO™bye dobbgliddmmEgbgdsw (g-
0bbgl-3m39Lgd0).  gangdBOmbymo  dobbgld@mmzgbgdo  bee-
(09EREYd>  GOpOGE  Bows, Sbggy yo@Y 3030 gHYtgmo  Jbg-
@gdols godmygbgdom, Gmdgmox YbOYbggmymal 0bgm®dsiools
989J090  ao53gesl. dsgomomos, dbs 3BmEyJEool Bsdm@gom-
0ngobg  ©ogg0M390s  dgodagds mbarsob  Ggg0ddo, dodoggdols
dodmgs  ©> JgobhOmmo  bodgogmegds  53HMI>HY@ow, bz
dm3Fmegdegdls dgodagds doygoegl dg@ymdobgds dmdo@apgdols
FVobolfod goblobmgdyamo ©mbol doe§ g30Ledgdd. gengd@@mbey-
@0 50bbglis®mi3glgdol wobghygs Qo®IsTo yggams s@OLgdymo
50bbglisdmizglols  aog®mosbgdols s  o3@™mIsBobgdols  Lodegy-
o gdols  odgmggs,  @o3  mogol  dbMog  Iglsdangdganls  bols
‘dgoigomeml s@s dbm@me o3 3GmEglgdols dodmngol gybgdo, o&-
odge  doamdsi mogom  go®dol  bobbglol dodsdm. JLganydo
90 gdBOMbymo  50bbglidMmmglgdol  dsgomomgdoe  dgodangds
3odmEaql: Lod®mgddm 13930503530900; 3GmEYJHgdol sl gds
ob goBommygdo; dmmbmgbol 3Gmybmbgdo; dg339mgdols do@rmgs;
Fom3mgdol aM5803960; 0bggbBo®obozools dmbsi9dgdo; @maol-
B0gs> ob BFMobL3MAF0. Jlgaey® 0bgm@ddscoge Bgbmemyogols
3609gbgemgobo  gogagbs goshbos dofmegdol xodgbyg, gbE(b-
39094mgl G Loddgfggmmm odgol AFoMBmgomy®dmdols  s@lg-
dom  bAEsl (Atrostic et al., 2000).9L gg9dd0 bomoOGogmogds
1o@dol  Lom@gobobozom  3gemomgdgdols dgogase. s@ligdmol
90 9J@Ombymo  dobbglddmiEgbgdol  @maolBogol  Lygdmdo
Fomdo@gdgao  godmygbgdol  s@sg@mo  dgdmbgggs,  @mIgaro
0§393L gggeos d0bbglddmizgbol Mgmaysbobsiosls s Lofo@mdm-

30d5bsfoegdgemo  xodkgols dmbsfoenggdol Ggommgoigoslt. Gogo
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dgbogmo  83B303gel, @md  msgolo  gg89]@ G mdom,  JLgangdo
0bgmOdoogmo  Bgdbmemyogdols  godmygbgdom  aodm§ggueo
Lom@gsbobogom  3gemoemgdgdo  dgodangds  dggsetimm  (33emo-
gdgdl LoFs@dm 3mmigldo (Brynjolfssonand Hitt, 2000).

ddogogmoibmgsbo  gddodoygaro 33argggdo 3m§dmdl obgwo-
go o y@o  Gomdgdols Logdosbmdol dgrgagdby, dom  dmeEol
dom0  EgBomydmdols  8FoMImgdmy@mbol  bOPsdy  Jlgagdo
06gmAdoogmo  Bgdbmemmyogdols s@lgdomo gogargbols dglobgd.
dopomomsw, 5d3-U jmd3sbogdoli 3FomImgdemyg@mdsby Jlgargdo
0bgmAdoogmo Bgdbmemmyogdols yogengbol dgalbFogangar jgang-
g>do (Atrostic and Nguyen, 2005)@m8ga oz ogm  3odmygbgdageno
ssbarmgdom 30000 bsddgFggeem Lofo@dml dmbsigdgdo, @o-
30bps  owgdomo s Fbodgbganmgsbo  gogdodo  Jlgerg@o  ob-
Qm@Odo3ogmo  Hgdbmmmaogols o Lofo@mdml  dOmdols 3Fom-
dmgd@a@mdols dm@ol. opaobps, AMI PRG® odsao IFom-
dmgdaa@mdols 3Jmbg gomdgdl, msgolo K9bjombomgdols g™
sG e 3gMomedo, oSbggg oo seodsmmdom JJmbps  3mddo-
9090 gm0 Jlgmo, Go3 sEolGy®gdl Jodmmgbsl 0dol dglobgd,
amd goddgdo 0ygbgol Jlgmy®d Ggdbmmmaogdl msgolo ULs]do-
obmdol  dggagdol  aoloygdxmdglgdemo.  sbogmpon®  ©sb-
33690msb, obwogopyemydo  Lofomdmgdol Lsddosbmdols dgoga-
90y JLgemydo  0bgm@dsgogmo  Bgdbmammaogdols  3mbodoyd
aogemgbol Yglsbgd, ool @ogo Lbgs ogdme@oi (McGuckin et al.
1998; Brynjolfsson and Hitt, 2000; Dunne et al.0@p

odogg @AML, Gopo  dggamgzs®o  mgmol, @Gmd  dOmdols
AVom8mgdemyg@mdol bOws od9-do 5ol o LG YIB YO0
dgds, SModge  gobMogme  (303@9M0  dmd@omds. 83 mgog-
Lob@obol  mobobdow, IFo@Imgdamy@mdols  bOws  dgobodbgds
dbmame LyJdmmagddo, Lowsx ofs®dmgods dmagdymo @9dbmean-
030930, 35906 GmEgbsiz Lyddm®gdl, @mdmgdoE 0y9bgdl Jbg-
@@ 0bgm@docoyga Hgdbmmmyogol, @ dgydemos asdmoygbmls
mo30bo, bodow db0Tgbgermgsbo, 0bgglBoizogoo 3 Egdbemarm-
2090do (Gordon, 2000).538m@0 533 303Egdl, Gm3 0bgm@dsEoyao
B9Jbmemmagdols d93Fol golgrmdol dgdwgy g3mbmdogydo bOw©s
>dd-do Igbgers. mydEs, 53 sb@ol bsFobssmdpgyme, dBmIols
IWo@Imgoemu@mods jgarog do@oo ogm. 3o@ojom, Lbgs 3gemgagdo
ohggbgdl, @Gmd 1995 Farol dgdwgy o93-do IFo@IMgdery@mbols
bOEol 1,5%-0l @osbamgdon m@o dglodgwoo dgodangds  dogo-
39mgbmm  0b3glHoEogdol bl Jlgemyd 0bgym@dszogem  Bg-
Jomemaogddo (Jod) (Oliner ws Sichel, 2000). gs@syomdgb, @G®I
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0639b@030g00L bAws Jod-do blbols 1995 Fenol dgdgy ~99-do
VoI goma@mools sem@dobgdols 360dgbgenmgsb bofoenls (Baily,
2002).

Omd  dggoxsdmm, msgolio  ggmbmdoggdo  dgbgdom,  JLg-
@0 0bgm@dsaogmo  Fgdbmemmyogdo Foddmowagbl Lsgdhmm
©5b0db g gdols  Bgdbm@mmgogdl, @mdgmoi byl 3fymdl Lo-
Fod8mgool  3Fomdmgomg@mbol  bA©sL. mygdas Loghmm  ©ob-
0dbygangdol  Bgdbmemaogdo  dgodangds  ogml  L3gEogoszgo
9306m3ogol gmbyzdgdgmo LgJdm@obmgol, dsa@sd olobo dgod-
mgds 0gml godmygbgogmo dGgFg9embol Lbgowolbbgs mamydo,
bogom  domo  aodmygbgdols 3bgdo dgodangds dgmygmdogl jmbg-
9B 9o ool ob ool Jobgogom. ghmosh Jlgendo 3md3o-
969N gd0l  gogMmosbgdom dmEgdgmo  Fglbmemaogdo  gb@b-
39e0gmlb  0bggb@oEogdols  3md3amgdgbBodgammdsl, ULobgeomdd
50bbglismiglgdol  m3Godobogoslbs s @gmaasbobsiosl. gl
mogol  dbdog, bObgzgymal  odmygdols o  Lofomdmgdol
3MIgaogmo  Loddosbmdols  3ohggbgdangdol  sdo@engdolis  ©s
‘dHmdol IFo@mdmgdeng@dmdols bHwsL.

4. 30%bgLls s g3mbmdogsdo Juigeg®o 0bgm®Isizoymo
69Jbmempaogdols gs8mygbgdols dodomswo dods®mygmgdgdo

Jgeng@o  obgm@dsgogmo  Hgdbmmmaogdo  msbsdgodmgy
Lobmgomgdsdo ool Loddsmmgganm  aopsfyggpommgdgdols o
BPoYOMdsdY,  [omdmgdol  3GmEy]Bogmmmdsby, dJmmbmgbol
ombgbg, g3mbmdogydo  as®gdml 989G Ymmdaby  gogangbols
PGB I@0  BoJBmMo. dBsgommoibmgsbo 3393960, I FImdl,
amd  Jlgegdo  Bgdbmemayogdols  godmygbgds d0bbgldo bgenls
9Fgmdl dOamdols 3GmEeJdogemdol bOsl. sdol godm Lofom-
dmgdds  dgdangl  Lofomdm  Loddgnog@mggdol, m@asbobsEoygao
LEA®YJdadol dmgmbobgds, 0bgm@IsEzos aowesdEogl  Lojmb-
o, mobsz  Jlgmygdo  0bgm@dsgogmo  Ggdbmermyogdo  @s0-
00y4gbgds @mym@ i dbbgoa, slggg Igomg dobbgldois. dobbglo
s Jod gl oMol meo gyomgdgmo bggom, Gmdgmoig ogbgol
90 dsbgmls.

50bbglols  Jod 3mboBoygdeoe Imddgogdl o@s  Fbmegrme
3omg3g  Sgdgeo  Lofomdmgbol  dmdygdosbmdstby, ol olggy
bAEol  dmgosbmdsdo  gzmbmdogols  jgmomeegmdslsg,  brol
55boMl  gRGm  @osls 0bmgsiEongdols wobgdygol dods®m  dmdo-
gogdo. o dgodgrgds 0@ omobodbml ol goBoi, GmI  Jod
Log@msdmdolem d0bbgldo oMol gggeoby 3Gomdodgdgeo g
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JAHm@o  LoobggbBogome, o ol Lofo@mdmgdo, @mdgmoi Ibos@l
9kgal bgoglh Bgbegbiosl, 3mbodoygdse dmdgwogdl Lsggmomo
Lobgedfogml 3M9bFogby gabmgmo g3mbmdogydo 396G gdol
ngoado, Gmdmgdoi b 5@0sb, hopmb gyeo sdwpgbop wowo
03900960l dmd3gd Ly®m@Tdo. Jod-ob godmygbgds oJ@smygmdos
bgdoldogmo odaobmgols s bgdolidogMo sbsygmxzolngol ®m®-
3ob0bsz05Fo. @s mJds gbes, Jod-ol Lygdml Goyo 3GMgd 900l
dm3gb@omydo ©sbgdygs Jmombmgl JoMggmse  0bggbBozogdl,
Ao Sbsbway@dgds Ydmyargl gowgddo. Jugmy®o 0bgm®-
dooygmo  LobEgdgoo godmoygbgds LoFo®Iml m@asbobsiEoygmo
LAGYIAYOL  53935T0, 2oblsgnm@gdom  my  Logdosdos Log@-
05d@obm  bobbglols dgbobgd, @OmImobmgolsE ©obogmagdols
3JMAHSB0E0 S TGGdYEmds Lagbgdom hggumgddogo 3Mod-
Aogoo.

JoB-060305LEOYIHYOsTo  sdsbgdols oo  JmEymmds
o oMol ologgodo, @opash  @oygeos  [odds@gdymo  ©o
LY @ogo@ gobgoms®gdomo 3md3sbools Fo@dmwygbs, dmdgmoi o@
049690 mogol d0bbgldo dmfobsgg CRM, ERP, WMS s 936
Lbgs aoofyggdomgdsl, @mdgamoi o@lgdomop  ohfsdgol s
m3®0dobszosl  939mgdl  dobbglddmmiglgdl, Bog®sd,  odogy
OOMb, dogrbg dmImbmgbos Lofo®ddml  Jlgagdo obg@sb@yd-
BaM0lL  bo@olbol 8odsdm. odol dogbgosgew, dbysglo «3dodg»
50bbglodgmogoogdol  Iguughbgogemo  Igdomdols  b@ybggan-
gmggs dbmgmme dzodg bofomos 08 sdmiEebgdol, @mIaols smgds
Loggome®  mogbg dggdemos  gobargbo  aswsfyggdoemgdgdols as0-
Myggbgdom  spagdgm  mobsdpgdmgg  Jod-U, GmImol  wodMmmy-
JBgdom  s353909mbo  04gbgbh oo ggomoggoioyg®o  LdgEoow-
ob@gdo. sdm@sbsms Jmgar  L3g@@L  dm@ol, @mdmols  yow-
oFy398o dggdeos bgogl Jod-b, dgodangds yodmgymem dgdwgao
(bpycakoBa u YeptoBckoii, 2007):

30bbyglbssanoys0980l  gRaJBad0  ddomdol  mbEHzb-
J9e2gergs. L{mogo o3 sdmEsbol  dgb@gmgdol bodolbo  ygg-
mobg bdodoe brgds Lofoddmlb  Jod-ob g89]@acmdols shgg-
69390, GoEaob SAP-ol  dopgo®o  53@03530900  yodmoygbgds
05653900039 d0bbgbol 3Mo]Bogymew  yggms ULgydgb®do, Lo-
B®bL3mAOEM emaolBogom ©ofygdygmo s Jmddsbool aobgo-
0oMgdols  LAASAy00l s gadzom  sdmogigdygmo.  Logodms
33obbmgogl, @md  bsgds@obos d3oGg ©osM®ggzgdo  dobbgliss-
03530900l 39 domdsdo, Gmdgmoi Ybdybggaymeals 3md3sbools
Lo@@obldm@Gm @gly@dligdols oboFogdsl, @md dobbglids aob-
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03omb s@lgdomo boBogo, boam 3md3sbosd ©szsGamb Lood-
gom  3sM@bomdols  @93g@o@30s.  Lfmogo  sdodmd  shgm  s3-
0353090bg Mm@0gbBodgdbgmo  Jod dmombemgl dowom  sbsb-
20 gol, Mmam®3  Losds@s@dm  dgdoeagbganby, obggg domoan-
33503030900 39@bmbogols dmdloby@gool  sbsbmoygmgdsbys.
JLgeog@o 0bg@sbB®YJG Yol dgddbobmgol gobgymgboan dmfym-
doamdabyg b3gEosmobgdgan 3936 3mddsbosl, olgmo, GmymGo-
o> IBM, Hewlett-Packardws Dell, as56605 mogols slim@@odghd do
350574390 gdgd0l  bobgdo, @mdgaroiz  aobigmgbognos  Li3dg-
3OS Yo  3GModoggmow bakodm ©s badobbol dododon  gz0-
A gboe Jmdmbmgbo s3gmoge30gdol dmFymbogmmdol ‘dHmdoly-
boMm0sbmdols gbAgbggebogmegom, oliggg dom dggdenosom  SL§sg-
@eb IT 390Lmboal 53 dnFymdommdslmsb Iygdomds. LFmesw©
dofgmodomo  Jbgengdo  0bg@sl@ygddgds, @mdmol  dgJdbols
Aol 2sdmoyggbgomms  gggmabyg  badolbosbo  dmFymdogrmds,
Jgeng@  0bg@sbBa B g®sdo  goydsdmomdomn  odm§ggneo
bodx gdoll mogosb sEoggdols Lodygomgdsl odenggs ©s gbayb-
390gmgals  olmob  ©ogogd0M9dgamo  bgdoldogdo  dobbgld@m-
39bgdol 9Fg39®™dsb.

9990B0b  mEg560bg3s m5bsdIGmIangdls  Tedobl. Fgdbom-
@eaos VOIP. oegl mpomo ey bya dg@ 3m3gms@dmdsls 0dgbls
Badbmamaos VOIP, &mdgamoi odgnggs bdmgobo 0bgm@dsiool
3053930 Lodygomgosl  3md3sbool  Jugary@o  0bg@sbG@yd-
BYOolLs o aemdsgydo  Jlgamol wobdo@gdom, Lo g gnmbem
39053 gdol Jlga gdol as8mygbgdol aomgdy. bdol go@szgdols
dbaogbo Loliggds wodmMgdye Qomosmgdl dm@ol 56 dbbgoao
mxgobol doabom 000 s bo®olbbosbo 3ogdoMasddymmdols ¢b-
9bg9eymgol  Lodgoggdols  odamggs. oliggg  JmEA3M@sE0g@o
Jbgeno VOIP @gJbmamaool dbs@adg@omn dgbsdangdgenls aobools
Ygoagl  Loggmgnmbm  3mbygdgbiogdols d@sgsmo  0sbsdd@ma-
oll  dmbsfoemgmdom, @0l Fygommdbomsi  olobo  dgdangdgb
Fodmd@omo Lomdgsbobosgom Lsgombgdol m3g@s@ogmom gowo-
d@sb.

J0@JMI6%9FB960930. 3o gm3mbgg@gbizogdo - gl s@ols
mobsdgommgg  Bgdbmemmyos, @mdgemoi  odanggs  olgmo  yo-
00900mdol  Lodygoagdsl, omomdml  mobsdmboygddy  m]ggbl
33900m sMolb d>5dobsi 3o, my ol o J@momogom bbgs Jggqobo-
‘do  0dgmezgds. gOmoghmmbéol dlgoglo  dgmmeo sbes 9339
LRobpod@op bpgds msbsdgommgg dobbgbolbmgol, Mopash dolo
sbdomgdom dgodangds Loddotimggenrm boddmgdol, gomdsbgmol-
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3ob  odmAgdygae  Bobdognby dgmygo mobsddGmAgmgdols gBmm-
danogo Lsdgdomlb m@asbobgods, sdm@gdymo ©sbsygmeygdols I4g-
‘domdol  9839JB g0 gobd@manro, slggg w©gesdofols Lbgs Fgm-
Bogdo  Igmey  Logdosh  3oMBbom@gdmeb  Jmaadsmoggdgdols
3odoMmgs.  dmEgdgmo  Ggdbmmmaool  aodmygbgds  s@ligdomow
030MH0ggdl  god@dols dgbgxdgb@l, dspomomo, ©sTmEgoymo
©obogmxzgdols  bgeddwgobgangdols momdbodols m@asbobgdolongols
Logdo@obo 0dbgds dbmenme Lofs®mdml Jlgedo hodmgs, bmenm
Lomagm mygoldo aodybogigdol sy@Eomgdamods odomme Jog-
bo. obggg oAl gogomgomolifobmm, G®I gowgmimbyrg@gbiogdo
- gb s@ol s®s Ibmmme momdodgbol m@ysbobgds, dsmo god-
mygbgds dgodamgds Logobdsbomamgdbammm 30mi3gldo - Lbgs gbo-
390L0H 9B Jo0sb sl ogangdargdols dogd @ gdiogdols hobs@omg-
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THE APPLICATION OF THE DEFENSE AND
DUAL-USE TECHNOLOGIES IN ECONOMY
Summary

In the article the essence and purpose of the teicfmologies, such
as defense and dual-use technologies are considered

The categories and sub-categories of these teajieslare given.

The mechanism of governing these technologiesdrEtiropean Un-
ion is described. The peculiarities of the barramd possibilities of the use
of these technologies in the European Union ae@ssidered.

The specific experience of the European Union aititreasing of
the effectiveness of researches to develop theeabmntioned technologies
and the creating of competitive market of thesanetogies are described.
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THE USE OF SAFETY SYSTEMS
AS HIGH TECHNOLOGIES IN ECONOMY
Summary

In the article the forms and mechanisms of useafdtg systems as
high technologies in an economy are considered.
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Tina Chkheidze
Lia Dvalishvili
THE PECULIARITIES OF BIOTECHNOLOGY
AS HIGH TECHNOLOGY USE IN THE ECONOMY
Summary

The rapid growth of the population of our planet ahe increased
demand for natural resources, while the main soanckeproducer of food —
agro sphere area is systematically reduced, ddedlow us to invest in old
methods. Modern ecological problems are somewhatrgéed by old eco-
nomic thinking. Neither economic science classicsShith and D. Ricar-
do, nor the scholars of following economic scho@rkland F. Engels give
much importance to ecological restrictions in ecqoimmodevelopment. Only
in the 70s of the XX century, when ecological peshs were aggravated,
economic science faced the challenges: due todbative trend created by
economic-ecological development, it was necessadevelop principally a
new type of concept.
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The type of modern economic-ecological developnrnthe techno
genic type of economic development - which is §fpetof nature intensive
(nature destructive) development created withowtloggcal restrictions.
The development of techno genic type implies thpidraise of exhaustible
(nonrenewable) natural resources (first of all ukefinerals) and super
exploitation of the reset resources (land, foretst,) faster than they need to
be reproduced and restored. Due to the wrong aofi@enperson such eco-
nomic losses are caused that are valued as degradiechl resources and
environmental pollution.

Scientific-technical progress today is charactetibg revolutionary
changes in the biology field, which is derived fronolecular and subcell
levels. The strong development of biological pefireas and expansion of
their practical application is due to socio-economeeds of the society.

Till 70-80 years particular attention in econontieary and practice
was devoted to the two factors of economic growahor and capital, the
natural resources meant to be no exhaustive. Mat & their use, the pos-
sibility of recovery and supplies were not consideas the defining param-
eter.

The sustainable economic growth and developmeahgfcountry is
based on the optimal use of its natural resoutledsl ( water, forest, miner-
als, plant and animal world, etc.).

The economic growth rate is directly related to dnéck devastation
of the planet's natural resources.

The impact of ecology on the economy is due toctimeent changes
in nature caused by the economic activity of hufmaimgs, which is one of
the sources of mutually conditioned ecological aadnomic crisis.

Economic development, caused by the growth of thegt's popula-
tion, is based on the use of resource-intensiient@ogies that damages the
biosphere by its harmful exploitation.

Previously, the satisfaction of the natural resesrof the economy
was not considered as a pressure on ecology, dnttfie second half of the
XX century this attitude became more evident amdittpact of ecology on
the economy revealed in connection with the chamfdsiman activity in
nature.

The modern world recently talked about the rapidettgpment of a
sector such as biotechnology, which took the distished place among
high-techs.

One of the branches of the biology is the ecold@y studies the re-
lationships between living organisms and humandseiiherefore, the in-
troduction of biology and its achievements in pic@cis one of the ways to
overcome ecological crisis.
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In general biology and its individual fields are tpriority directions
in scientific technical progress - "higher techmpés”, including biotech-
nology, which is carried out by biological systerasd on which the devel-
opment of many industries depends.

Increasing the socio-economic needs of the societiy uneven dis-
tribution causes such problems as the lack of frestier, raw materials and
energy, food shortages (especially proteins), greasl of severe diseases,
and the need to develop a new ecologically cleambss. Diagnostics of
new means and new methods of treatment cannotlbedsby traditional
methods. Therefore, in order to ensure humanitifprove living standards,
it is essential to develop new methods and teclgiedan principle.

The development of the scientific technical prodssaccompanied
by an increase in the rate of use of material ametgy resources, which
disturbs the balance of biosafety processes. Thervead the air (atmos-
phere) pool become dirty. The cycle of global blese circulation is bro-
ken.

The development and achievement of biotechnologiosely linked
with complex knowledge not only of biologic profileut also with other
disciplines.

At the third congress of biotechnologists (Muni@d«é), Dutch sci-
entist E. Khaivik divided a history of biotechnolomto 5 periods, i.e. era.

The investigations of Pasteur have greatly infleehmicrobiology
and has laid the foundation for technical microbgyl. He proved that
waste products, various diseases, fermentationrasidiness are caused by
microorganisms, he proved the need “for sterilmdtias well as.

New biotechnology started after the discovery offD§enetic mate-
rial.

At present the ecological problems in their scomevary dangerous
to the environment. Obviously, their impact on g@nomy, which is di-
rectly related to the use of natural resourcesgative, too. While natural
resources are the basis of national wealth.

All these problems and the increase in the numbeeople and the
factors that followed them led to the necessitgmmiergence of other, more
modern ways for the development of economic ressuand the economy
itself. One of them is - bio economics.

Biotechnology offers quite a new, more relevant boration. It
combines two such sciences as economics and e¢dogply - bio eco-
nomics. This is economy based on the use of thiedhioology to increase
the use of natural resources with minimal damagth¢oenvironment. At
present it is the highest technological part of édkenomy. In many coun-
tries it is widely developed.
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The advanced technology can improve human life arantain
health; Can ensure the economic and social groWwtheocountries (espe-
cially in developing countries).

The first illustrated example of the use of biotemlogy in practice
is biofuel.

As biotechnology is used in different fields of istiry and deals
with different periods and sides of developmentiéferm “colored” clas-
sification of biotechnology is accepted.

Biotechnology is the science of practical use afiotes biological
genes (cells, tissues, microorganisms, plants airdads), resulting in anti-
biotic food proteins, bio-enzymes, urethroxine ménganisms for the
adoption of new varieties of plants and animals.

The main objective of biotechnology is the indwdttise of biologi-
cal processes and agents by the codes “put” iquhéties of high-effective
microorganisms, plants and animals, and in thaigisof plants and ani-
mals.

Today, the world turnover of bioindustry is $ 160idn.

The largest biotechnology market in the world bgkto the United
States, which produces half of the global biotetdmy market of produc-
tion, the second is Asia-Pacific Ocean region. isthia, China, India and
Japan biotechnology is relatively dynamically depéhg. Most of the
world's biotechnology products are produced by "taidpharmaceutical
products.

Today, biotechnologies are dynamically developing ane of the
innovative fields of world economy. By 2030, bidteclogy provides 2,7%
GDP of developed countries. The contribution ofaleping countries to
biotechnology will be more in 2030. Biotechnologyllvprovide 80% of
medicines, 35% of chemical industry and 50% ofadtiral production. In
2050 bioelectric world market will be 150 billiorokhrs. 30% will come to
the renewable sources to meet the needs of the oamrarld. Experts es-
timate that the biotechnology market will reach illon in 2025.

The volume of European bioeconomics currently casegr2,2 bil-
lion euros, which corresponds to 17% GDP. 21.5ionillpeople are em-
ployed in biotechnology in Europe.

Man depends on nature, so he can only live usésngealth. But it
is necessary to spend it economically and ratignalis was realized when
they had already seen the result of spending afeat
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Lina Datunashvili
THE USE OF INNOVATIVE TECHNOLOGIES IN AGRICULTURE
Summary

The work covers the role of agriculture in the wlofbod security.
Factors such as plant pests, viruses and weed$pss®b caused by various
diseases (Turkish, leukocyte, brucellosis, swireggpé, chicken pest and
others) are the main factors in the developmefad security in the main
fields of agriculture - planting and breeding. Nesxity to use complex
mechanization and automation of the sector is studiractors, soil
processing machines, combines, equipment for nmitk \&ine production),
and is also studied equipping the of mechanismgaeaithique with naviga-
tion systems.

The focus is on investing techniques and mechaniemaise in
agriculture. The necessity of using the softwarewa#i as the mobile
appendix and information infrastructure in the ddwmction and
implementation of digital technology in agricultuschighlighted. The arti-
cle studies the methods of biotechnology-genetiginaering, cellular
engineering, identification of animal identitiese(getic copies) and animal
sex regulation methods. The role of biotechnolagierms of creating new
varieties of sustainable plants against pestsadéeseand herbicides is wide-
ly analyzed, as well as the possibility of cutticattle diseases by using
geneinuclear strains, vaccines and monoclonal aditls for diagnostic,
therapeutic and prophylactic diseases of cattlvéstock.

The positive results obtained by innovative techgis are under-
lined connected with the growing of the volume 06d production and
quality index improvement in agriculture. In additi to the use of
biotechnological methods, the theoretical study prattical realization of
this problem, as well as integration into otheraaref science and the risk
assessment issues are offered, which takes plaogdhe human health
and environmental conditions when using food préidngroduced by this
method.
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Gomedo domo dm@ dobdognbyg gos3gds.

bmgos® 30, Loghmsdm@olem  god@mdolbopsb goblibgsgyg-
dom, obogmo  Bgbmmmyogdon  Ibmgmom  godk@mdol  aoohbos
mogolbo  13gEogoggeo  bsds®magdb@®og-bom@ds@oygmo dobs, G
obob”']gmoo dobo  doMgyymodmgdgmo  mAysbmgdol  Lomsboom
©m39dgbdgddo. dom  dm@ol  os@bobodbogos: (9){](]6(0@(0‘(5032)015
(50530(,3801) bgghmdo  J3g30b Logdmsdm@olm  gmegdlo; @gye-
@o@gool oligmo Log@msdmaolie m@ysbmgdo, @mdm(ﬁn@oo 0b-
B9 9B Ysgd0 bognm@gool Jgbobgd Lodo®meangddogo oJ@gools
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bggg@mdo dbmgemom Logesd®m maysbobsiEool dgmsbbdgds; Bg-
Jbm@mmaogdol  gopoigdol  aogdol  3mbggdgbiool  3mdodgdo
3o&Mmdols o obgomsmgdol bgg@mdo; 0b@gengd@omydo Lo-
390®930L  Jbmgemom  m@gobobozos; gJlidmaghby  3mbd@menols
Logmmaobsgom  gmdodgdo; Bgdbmemmaogdols ©s glogdnb-
mgool bggg@mTo b3ggosmoliggdol Lomsmdodm s bgs.
doomo B gbmemyogdol Log@msdm@obm dob@ol obgo-
0o gd0ls mobodgdmgg g@odol gom-ghmo mogolgdydgdss ols,
Amd  od  dobodmmsb  YggBmgdoliggh  olf®oggosh (s sOEMY
Foogdo@gdmo)  sbool, momobyg@o  sdg@ogobs ©s  sg@ojols
bogmydoe  yobgomsdigdgmo  J399bgdoa.  sdpgeto  @Hmargol
@o@mdoE 339330 g0 poesdlyzaH Ol Sbdymgdl o3
dodsmyagdom  smbodbymo  Jggybgdol  Dglodangdarmdgdols
Ggomygo dggoligds, Lobgedfogm-bsds@magdbdogo, Lsobggl@o-
300, bopopobsbopm ©s Logldma@m-Looddm®m@m @gygmo®gdols
LYmeo 3meo@ogol dgdydsggds s dobo 3@s]dogumo asbbm®-

(3090 gdos.

2. 06mg5309M0 BgJbmemyogdol LsghmsTm@obem dsb@ols
05653906mgg dpamdsdgmds ©s gobgomsdgdols 39ML3gdGoggde

dmaem  3gBomedo  doogno  Ggdbmamaogdols  dbmegenom
dobodo dognbyg LYoo §933000 gomoMEgods. dowom@gdbeenm-
3090 35bM93%y  Jggybol  Jmbg@gbGubo@osbmds  yow®gliow
d60dgbganmgobos  Jmgmosbow  Jg99bol  gzmbmdogol  aobgomotg-
dobamgol.

oo gJbmemmyoyn® sMagdl asbgsymgbgds gzmbmdogzols
39360909053 93500 oMY go0. bmasws, dowomo  Ggdbmameo-
A0 oM gool Lbgowolbgs gmoliogogsEos s@lgdomol, ghm-g@hom
393039 gd g Joadol Fo®dmowygbls domo wogmas  doad-G9is
s ef-gga3 pomggdow. high-techl go69390g69ds Jgos®mgoom
shogno oMy gdo, @mam@oEss Loobgm@dsaom  Bglbmamaogdo;
50m@gdbm@mangdo;  sgMM3mbadmligmo, GoMmdszggdygmo IO gg-
@eos s 8.9, lLopsE o0bmgsgogto  oJBogmds oo gdbom
do@ogos, gowayg low-tech LgJdm@do (,BOooEoge™ ©s®agddo),
OmIganlioz  Jos3hmgbgdgb  33gdol, Jowseeol, @ommbolis s
bol 539 doggdgen ©omygdl, s3gx0l Fomdmgdsl @s o.9.

0bmgsizog®o Ggdbmemaogdo shfodgdl obeyl@®oye asb-
300050 9d5L,  @mIaols  goblobwgdei  dgbodangdganos  Jgdwgao
b0'dbgdols Jobgogom:
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1. 393-b 360dgbgenrmgsbo boFoo dmdbobydgdol LgggHmby
dmols (70%-bg dg0);

2. bogaools 399Mbgmdsdo olsddgdgmms @oibgo 2-4%-0o
(393-1 3-4%) dmgFg9emdol, AMsbl3m@@ol, gbgmyg@ogols ©s
3°306256d9amdols bggadmdo - 16%-dpg (333-b 20%-0b ggod-
30 96do); ImILobydgdols byg@mTo 3o, god@mbols ©s Qobsblg-
ol homganom, 80% (393- 75-80%);

3. dopomos dgdmbogangdo dmbobamgmdols gom Lyamby;

4. ©oEos godo@omols ogaMmggools oMoy goo;

5. aobgomomgdymos g9bhy@ymo gobsbligdo;

6. @oM069d0 dgowygbgh Fmlobemgmdoli s@oydgGgl 10-15%-
L. sdobmob, Lows®odol ©gxobogos Gopogsmy@o  aoblbge-
300900,

Jagybol  Bmbofogmgmds  obmgszogdo  Hgdbmanmaogdols
Log@msdmaolm  aoigesdo  gobsdo®mmdgdl  dol Fodmdo@gdgdls
dbmgmomndo, obggg goOmgbygmo  g3mbmdogol  aobgomsmgosl.
do@osbo  Jgggbolomgol sbigm dsbo@dbg dmbsfoemgmds dbo'd-
gbgemmgsbos  doyxgdol  dggligdols s gAmgbygmo ylog®mb-
mgdol sdomagdobsmgol. Yeogms, MmI obmgszoydo @gdbmem-
30900l Log@msdm@olbom  god®mds  dbodgbgermgsbo  gsJ@mdos
Jagybol  0bBgaydoEoyme  3GmEgbgodo  hsdmgobomgol.  mobe-
d90mm39 9Bo3by o @M@l 0sdsImIL 0bmgszoy®o LE®YI-
BYMgo0: Lbgoswslbgs Godol Bgdbm3s®zgoo, obmgszoygdo gaosl-
B9Mgd0, AmIgmns Logdosbmds ©sgogdo@gdymos  obogro  Bg-
Jbmemaogdols dgdyndoggdsls ws @goemobsiosbmosb.

sbagno  Hgdbmenmaogool VgJdbsdo  Ibmgaoml  Jggybgdols
dmbsFoamgmds  aoblbgoggdygeos. sbgmo  Ggdbmamaogdo  yYu®™
d9Boe 0Jdbgos gobgomsdgdyan  J3g4b9ddo, @mdargdoz dgdoamd
LY @ogo0 3o megds dngen dbmgmomdo domo Logdmsdm@olim
35330l dgdggmdom. aslgeo boyygygbol mmbdmEosbo Fargbol
dgdge  obogmo  Fgdbmemaogdol  Jbmgmom  dsboMo  dognby
LY@og30  Hgdsom  goms@egds, @ols  dgbobgdoi  bomgar  Fod-
dmEagboll  agodangal  I-gmo  gbGogools s  l-gno  bobsbols
dohggbgdan gbo.

dmyggobogro dmbszgdgdoesb hobl, @md 21-g Loygybgdo ob-
>0 Bgdbmammaogdom  dbmgmom  god@mdols d@AyYbgs  2,7-x9®
3o0boMEs s d5b  3bodgbgarmgboe  ooslif@m  gggms  Libgs
Lobol Lombgnom god@mdols dd9bgol 8oh39b9d9eml (bdws 1,9-
xg®). 5dobmsb, dobo bOws Eom3ggeo 3gGomegdols dobgwgom
3oblbgoggdgmos. s@bodbymo dohggbgdgaro 2006 Feosdwg Lol-
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B9oB Yo 0bAEgoms. ol gdwgy RoJLodegds dobo xg
Dogbogg®o aobgomomgds, bmenm dgdwogy d3zgm@o godebs, 2010
Feopsb 3o 0g0 ggansg smdsgoamo bobom gomos®egds. ymggemogy
gL 2009 Feols dbmgaom gHoboboms s dolo Fobs 3g@omeon
040 3ob30MMogd o, @sdoi  odygmPomo  aogargbs  dmobrobs
oo Ibm@me sbogno  Bgdbmmmyogdom, s®sdge  yggms Lobol
LoJmbmon  Log@msdm@olem  god@mdolbs ©s dbmgaom  gimbm-
dogoli aobgoms®gdsby.

G bdogo 1
dopomo BgJbmemmangdol LsgdmnsTm@Golem d5b@Gol ©obsdogs
2001-2016 FengdBo (Garb o dd wmansdo) [10]

2001 2005 |2010 | 2015 2016 2016 7 %- 8o
2001 2005 | 2010 | 2015
azbmggnam 1861,2 | 3090 (41782 | 4230 |5110,2 2745 1655 [122,3| 1034
963> b
JJb3AB0 930,6 |1545,1 |2089,1 (2465,5 |2555,1 | 274,5 | 165,5 |123,0| 103,6
0d3¢50 930,6 |1545,1 |2089,1 |2465,5 |2555,1 | 274,5 | 165,5 |123,0| 103,5
037 byav 370,4 | 4930 |558,0 |6665 | 667,9 180,3 | 135,3 [119,7| 100,6
9Jb3mAB0 168,9 |213,5 [252,0 |301,3 | 303,3 179,3 | 142,5 |120,2| 100,6
0330350 201,5 | 279,5 |306,0 |305,2 | 364,6 180,7 | 130,5 |119,3| 100,0
Boganoblbo -321 -66,0 |[-54,0 |-63,9 | -61,3 - - - -
89P85605 by 89,2 1452 |193,1 |220,8 | 220,7 248,3 | 152,4 |114,5| 100,0
JJb3AB0 41,1 68,0 | 87,6 (117,4 | 113,8 278,0 | 167,6 [130,0f 97,4
0330350 48,1 77,2 |105,5 |103,4 | 107,9 225,0 | 140,3 [102,9| 105,0
Boaoblo -7,1 -8,8 -17,9 |+14,0 +6,0 - - - -
05309605 bz 193,0 | 256,3 (2715 |249,1 | 254,0 131,6 99,2 | 93,7 | 102,0
JJb3AB0 122,3 | 157,3 |153,2 |118,8 | 122,4 100,0 77,7 | 79,7 | 64,9
033050 70,7 99,0 [118,3 |130,3 | 132,6 187,3 | 134,3 |112,7| 102,3
dooblo +52,6 |+58,3 (+34,9 |-11,5 | +89,8 - - - -
Bobgmo bz 1779 |507,0 |856,2 |1097,7 |1137,3 63,2 224,3 |132,8| 103,6
JJb3AB0 89,7 |286,3 |489,0 |597,1 | 615,1 683,3 | 215,0 |125,8| 103,0
0330350 88,2 | 220,7 |367,2 |500,6 |522,2 526,6 | 237,2 |142,2| 104,2
Bogroblbo +1,5 +65,6 [+121,€ [+96,5 | 92,2 - - - -
obdsgao bgan 17,0 19,9 29,3 35,6 36,5 214,7 | 182,5 |125,9| 102,8
9Jb3mAB0 10,6 11,6 | 20,5 | 23,9 23,9 226,4 | 206,9 [117,0| 100,0
0330350 6,4 8,3 8,8 11,7 12,6 200,0 | 150,0 |147,7| 1111
Boanoblbo +4,2 +3,3 11,7 |+12,2 | +11,3 - - - -
bsdb gmdgs bager | 88,6 1615 |204,0 |236,7 | 242,7 275,0 | 150,1 |119,1| 102,5
JJb3AG0 53,1 |104,5 |133,7 |143,6 | 140,3 264,1 | 134,3 [104,5| 97,8
0330350 34,5 57,0 |71,3 | 251 | 102,4 297,5 | 178,9 |143,7| 109,7
doaoblbo +18,6 |+47,5 [+62,4 |+50,5 | +37,7 - - - -
bobgsig@o byan 1039 | 160,1 (212,3 |216,2 | 222,6 214,4 | 139,4 |104,9| 103,1
JJb3AB0 53,8 82,6 |109,0 (119,1 | 124,0 230,3 | 150,3 |113,8| 104,2
033050 50,1 785 |933 |971 98,6 196,8 | 125,6 |105,7| 1015
dooblbo +2,7 +4,1 |+15,7 |+22,0 | +25,4 - - - -

domogmo  Ggdbmamaogdomn dbmxgemom  gok@mdol L@oxo
B9930m  bAPs 25b5300Md oL Jm@rosbow  Loghmsdm@olm  gok-
amdsdo dobo bggo@omo Foeol LobEgds@yd sdomangdsl. 39m-
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dog, 2005-2016 Fargddo gL 8obggbgdgeno 11,1%-wob  16,1%-3wy
3o0boMs.  sdsbmob, 360dgbganmgboe  dgoigoms  sbogno  Bg-
Jbm@maogdomn dbmgmmom god@mdbdol ygmydsgos. mg smbodbyen
55boMmbyg 53 bogggboli @obsfyolido §odygebo dmmsdsdggdo oy
bgb 539, 053mbos s 2gMdobos, MMAgmms Fomow Jmpomps >3
dobA0l 35% (odgob 593- 20%, 0s3mbos - 10%, a9@dsbos 5%),
Lowolme smbodbygmo  Jgg9b9d0L xsdy@o ool dohggbgdgemo
22,3%-d0g (599 13%, 053mbos 5%, gg@dsbos 4,3%) dgdgo@ ..

bsb. 1

dopomo BgJbmemmangdol gldm@@ols
bmgmom wobsdogs 2000-2016 §§. [11]

Lodopog@me, dssgmo @gdbmamyogdol dsbodmbg aodmbbos
sbogno  dmmsdsdg hobgmols Lobom, @Gmdgedsg o3 boygybgdo
dmsbeobs 0bmgszog®o Ggdbmemmaogdols dsb@ols db0dgbganmgsbo
bOs (64-x9®) ©s 20012016 (. o3 dobodby msgolo Fogools
9,656 22%-3g powowgds. o oboEss s@lobodbsgo, Gmd oI
45bMol dgo@mgdom  shogno  dmmsdsdggdol (hobgmo, olidogeno,
LodbGgm 3m@gs, Lobasdymo) Fogo LolBgdod o obOwgds ©s
55boMbg  domo  3mboigogdo  Igo®wgds. bodsbpmdmogos  obog,
@amd gl J3gybgoo dgs@oew 0bs®hybgdgh 0bmgszoygdo @gdbmarm-
309000 god@mdol ogdom dogsbll, oby Abmgxgmom dobodby
obobo  9xGm  JgAL  Yoeosb, godg Yoyemdgh 0bmgsEoy®
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30mEY]Bgol, o3 Poogme  gomgo  dobggbgogemos  Logsay@m
Agbyg@abgool sadmggdobs s Jgggbols LmEoseyd-93mbmdogydo
35630050930l sho@gdols mgoelsb@obom.

Lbopmgolimp  0bmgsog@o  3Omey]dgdol  Loghmsdmmolim
d5bMol  dmogodo g Jl3m@mGom@o ©s 0d3mBFomao  Jggybgdos:
hobgmo, 99, 053mbos, Lodb@gm 3m@gs s Lobysdydo, @m-
dgeoms xodg@o Fomo smbodbym dsbodbg godol 46%-U, dom
dool  9JL3m@Edo  momddol bobggedls -49,5 %-L bogem o8-
3@ do 47,7%-. dmbszgdgdom oboig EsLEYOEYds, G™I sbgo-
0o goo©  J394690L (3o, @Ylgmo, obpmgmo, d@sbogros, To-
@o0bos o Ubgs) sbogno  Fgdbmemyogdol 0d3m@@ols dshgg-
6‘}2);@160 9JL3mOFMSb  Ygstgdbom, YBGM  dswsao ofgm. gL
396930030355, §0boowsb Jom o  goshbosm sSlgmo  Fgbeem-
30900l ©sd9doggbolomgols Lokodm Loblbdgdo, @ol asdmi ol
0dgbgb Log@msdm@olim dob@gdby.

Lo0bBggbms  saMgmgg, Gmymeos 3Bowgggeo  Jggqbgdols
dobggomn oo glbommyoydo  3Gmeygdcool  gdldm@Eol
05b5GsOEMbS 3jb3m(4)(?)()b dogoosh dnEgermdsbmsb  dododmy-
b5do, B3 bohggbgdos dg-2 3bGogendo.

@ bdogno 2
0bmgs30g@o 3GmEgdaool gJlidmd@ol ImEgemmds dneosh
9JL3GE?Sb B0doGmgdsTo (2014-2016 §F., %-TBo) [12]

399565 2014 2015 2016
503 18.2 19.0 20.0
Bobgomo 25.4 25.6 25.2
Lox®bygmo 26.1 26.8 26.7
39605b0o 16.0 16.7 16.9
939035600 26.4 26.8 27.1
053mb0os 16.7 16.8 16.2
obMsgero 16.0 19.7 18.4

agb®oanols dmbsgdgdosb hebl, Gmd doaosh gJlidm@Emsb
dododmmgdsdo 0bmgoogdo 3OmEyddol gJudm@@ols 3mbszgdgdo
dmgdge  Jg99690L Logdome domsmo ofgm, GoiE bOwol Fgb-
©gb300ms3 bolosmggds. ggoJomdm, slgmo Fgbpgbizos dmds-
gomdoz gopMdgmegds ©s sbigmo Jgg9bgool Fog Lye e
05 9ROM JoRSONMGgdS.

J399565T0  0bmgsoy®d  3mI3sbosms aobgomamgbol mbgby
30 30235603693 08 Lofoddmms @ompgbmds, Gmdmgdo o
3989090 5G0sb  domom @B glbmammaoyg@o 3emwydiool Fomdmg-
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dom.  (3bopos, oF  dobodby  @owgdo  3mbogogdo  ggogosm
ooy sbgomotgdgme  Jag9bgol. Jggdom dnggdgw  p@sgoggw
3odmbobymgdgdbg slobymos gg@dmyogdo®mdo obmgsgoy®d Lofom-
doms Fogro dmgosbop Jgybol g3mbmdogsdo.

bsb. 2
06mgo3zog@ Lofo@dmmns Foeo
9300 3539060L J394698d0 2016 §. (%-To)

dmbszgdgdo  Sboboglh  0bmgogoy®  Lofo@dmms  Foels
dognosbow (30Mggmo  gg@o) ©s LoFo@dmms bmdols dobgegom
(10-240 @sbogdgdgemo- dgmmg Lggdo, 240-bg dgdo ©sbsddgdyamo
- 396039 bggHo) pOoGoggmo yodmbobymgds  gbowsw dgHyso-
@gol, @M 0bmgoiEoyg® Lofos@dmms Fogmo ¢a@m dg@os dlbgoem
Lofomdmgddo (Lowoi wobsddgdgmms doibgo s@ds@gds 250-1).

Loob@g@gbms  sadgmgg, obmgsgoy®d  LoFo@dmms  Fogoo
aobgobognmo obggg J399bgdol Jobggomsa.  0bmgsioy® Lofom-
doms @omEgbmbols dobgogom 3o g30mgogdodols @opg®  Lob-
gedfonmgol Foddmowaghbgb ag®dsbos, @ydligddydao, dgamaos,
0GO@SbEos s A5gAm0sbgdygmo Lsdggm (bob. 3).
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bsb. 3
060353096 Lofo®dmms Foeols dohggbgdegdo
9360m3533060b 399469801 dobgwgom 2016 §. [8]

70
60

50

&

9bs  5@0bodbml, @m3 dmgm 3g@omedo gg@m3ols Jg9y-
bgdol  omom@Bgdbmmmaoyn®ds  3OmE30sd  ©sgeMas  dmbo-
(30900 s dbm@meme 9 Jbmgmon JsmomBgdbmammaoyn® 3md3sbo-
ol gl d@eddobs gg@mmasdo. ,,bmzos  ogos ,,ds030mbmg@dse.
xobpsigol  bgg@ml  dswom@glbmmmyoy®d  Lofoddmms  do-
Dby Sbogmmgoygdo Jpgmdodgmodss. b3gaosmoligms sbmom,
sdagoto  dpgmdodgmds gobdoMmmdgdygmos  ggomogoEog®o  goo-
960l gzdoMmobmdom, obggg dsb@ols gMogdgb@scoom. sdgdogzol
d93b609M9d0L  gAmgbymo  Loddml dmbozgdgdom  gg®mgegdodols
LRgegbdms  17%-bg  (0bgobdgdo, domgds@dogols ©s o0bxgmm-
ds@ogols  dodosBmyemgds)  dmwol 29% o3 dods@mgmrgdgdols
Lodbdgm jmmgado, hobgmbs s Googebdo. ggmmisgdomo ggme®
0bopogl LR PogbBgols o oo jgomogoEoy®  Jomgdl o3
Lgdpm®do [10]. gL 3o @og083F0Mgdgeos  bog@msdm@olem  do-
Dby hobgmols aodarogdgdslmasb.

9300m3mdobools  Bmbsigdgdom, o0bgglBoiogdo  33egggoobs
> aobgomogdol  dodsdmygagdom  1%-00m  bogargdos  gg@m-
353060l Jggqbgddo  s8g@0golmsb  dododmgdsdo s 1,5%-0m
bogemgdo  gow@yg o0s3mbosdo. mydEs, g3@mgegdodo o3 3GMY-
9dgool aook@sl rommdls  Lbgoslbgs abom. dom ‘dm@o-
Los 30mgd@o ,dm@obmbBo 2020%. glss 0bmgsEoyg®o s Lsdgibo-

9o 3geoggomo  bE@Ms@gaos, Gmdgaoi dgdygdegos 2013 Fgeols
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> do@osbmdsdo dol gobbm@dEzogamgdsby 0p9adgds 70 e
9300 0b3gb@omgds.

0bmgs3og®o Bgdbmemmaogdols Abmgaom dobomby Jgybols
‘dgbodengommmdgdols ©s  3m@gbzosmols dgxslgdolbomgol  gHm-
9o, 3b0dgbgarmgeb  dobobosmgdganls  Fomdmowagbl, sp®gmay,
©obobo®x g0 33 gagolo s ©odydoggdgdby (R&D). wobsbo®-
%900, 3bowos, aoblbgsggdymos J3gybgdol dobgegom, @i oSb-
osbymos dgdegy a®og0gge godmbsbymgdsby (bob. 4).

bob. 4
obabotx gdo J3mmgggols s asbgomsmgosby Jggybgdols
dobggon 393-Lmsb Jods@mgdsdo 2016 §. (%-om) [9]

35

30

25

EU=2.03%

20

F =2 x 2 & & & & & s o2 D & . T o BT
I . L S F & & & F F & d
FEEETsfsisid FES s SsFFS 8655
& < FEFFLEF LS L5 & & & F g & & S FF o F Y
& & §FrEe < & ¥ F @ F &
< :5‘@5 7

5

OOamA3 mobsdgdmgg 9He3bg Loghmsdm@olm dsb@ols
00653035 3gBY39e0 9L, Bobgmls asblsggmgdgeo syogo g3og0s
o3 d5bomby. bbge @ogd Jg99690Lo3 dbotio w@obsdogs sfgm,
dop@sd hobgmol bHs Yoogme godmadhggmos. gl gbgds oo
dbomme  3Gmegaool  gduidmadols dshggbgdagdl, os®edge od
sbsbotx gols@, Mmdgmbsig hobgmol Lobgemdfogem dodsdmogl
R&D-bg.  hobgmo 5o 9dl mobdodeggdgen s dobobdodsdmygen
3m@o@ogsl Jgggsbsdo dswom@glbmemyoygto ©sdygdol asbgo-
nomgdoliomgol.

mogoE  g30mgogdodols  Jgggbgddo  Lo@dge@os  aoblbgsgy-
deos 3maoBogol Ggo@mobsigools mgombsbdolom. o3 dbdog
L506@gMgbms bogmsbagmobs ©s gg@mdsbools dopsaomo.
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bog@sbygmo  ggomgogdo@ol  gom-g@mo  dmfobsgg dmme-
d5dge dowogo §gdbmemyogdols bggmmdo. Jagyboli dmano@ogzsdo
3M0m@M0GgHPEos  dowsmo  Bgbogmaogbols s  0bmgsiogdol
dbodsdg@s. ogo  Fodds@goom sbm@Eogmgdl  ©sdfygdo  god-
dgdoli  IboBodg@sl, @mdagdoi  boddosbmdgh o3  Lggdmdo.
J3gybol  Lobgemdfogm  3Gma@sdol dgbsodsdobow aobobsbmgds
34 Lofoddm  dodstimygmgds, Gmdgmmsa  ofgn  Lobgendfogml
dbododg@o.  g@sbyymo  dobbglols  3mbig@gbdbo®osbmdols
sdoagds, Ubadgibogdm  ggangggdols s ()6(*);0()0{]601) 3™Ig@-
3od0bsE0s  bog@sbygmnol Lbobgmdfoxnm 3mao@ogols 8000306)0
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Revaz Javakhishvili
Lia Totladze
INTERNATIONAL MARKET OF INNOVATIVE TECHNOLOGIES
Summary

The work discussed with the essence, subjaod objects of the
international market of innovative technologiese ttypes of deals, the
characteristics of its functioning. It analyzes terent state of the interna-
tional market of technology, its dynamics and dties, the changes in ge-
ography and the prospects of its development. Tiweity development of
innovative machinery-equipment, transport-commuiocaand information
technology, mobile internet and robotechnic madstvell as the interna-
tional exchange of licenses and patents is coreidas the perspective di-
rection of the international market of technologies
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Nanuli Arevadze
Nana Bibilashvili
THE PECULIARITIES OF USE OF NANOTECHNOLOGY AS
HIGH TECHNOLOGY IN ECONOMY
(A CASE OF EU AND SOME OTHER COUNTRIES)
Summary

The article focuses on nanotechnology as the lodidise new tech-
nological structure for analyzing the current statehe development and
use of nanotechnologies as high technology. Tha teanotechnology” is
defined as the definition and classification of them. It is proved that eco-
nomic growth and its structure in any country ighhy dependent on the
new economic system and its impact on the produafoall the elements,
as far as in the conditions of magnification of leggp capital masc, signifi-
cantly reduces the rate of profit, and its solidvgh is possible only by
means of introduction of new technologies whichl wilange the techno-
logical systems and increase productivity in thatjbasis. Which, in turn,
will revolutionize the existing technological, so@conomic and institu-
tional environment on the basis of nanotechnologied their subsequent
convergence. Some social, ethical and economis @sisociated with the
use of nanotechnologies are characterized. Thergmins are expressed
in terms of its development and prospective uséhénnew technological
system.

The advantage of nanotechnologies is evident veldti the current,
as it has a real possibility of solving a lot ofnan suffering, although it
has a number of detected and still unscrupulougradvsides that can be
very dangerous for human beings. On the basis aif ttsting and brief
review, the logical question is raised in the @il world created by nano-
technology, where is the place for man?
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Mamuka Khuskivadze
Zurab Nozadze
THE USE OF ENVIRONMENTALLY SOUND AND
ENERGY-SAVING TECHNOLOGIES IN AN ECONOMY
Summary

In the article the role and use of environmentatiynd and energy-
saving technologies in an economy are considerddtanlied.
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Tengiz Kavtaradze
USE OF NAVIGATION TECHNOLOGIES
IN AGRICULTURE
Summary

The use of navigation technology in agricidthas not begun long ago.
Global navigation technologies are the fastest grgwnnovative industry.
It directly affects the rapid growth of the econoravigation technology
is popular in agriculture and engineering constoucindustries. It helps the
farmer to comply with farm planning, field plannjrtgactor control of work
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and harvesting. Additional navigation technologipwb for more accurate
use of pesticides and fertilizers and takes comff@hemicals. Thus, farm-
ers can reduce their expenses and increase income.

Advantages of navigational technologies aflected in land preparation
and land use during conducting observation workie®tdirections are
methods to ensure the proper conduct of agricultuoaks. For example,
sowing areas can be developed with the determimatiocertain exact
methods. Such navigation technology allows to iaseethe productivity of
agricultural cultures. Through satellite differ@htisubsystems, the algo-
rithm of movement of vehicles on agriculture woiksmeasured and the
results of the work are considered. To conductcagitiral works, the firm
"Trimle" launched a special navigation equipmerdtthllows creation of
special linear or area map (plan); Mark the landsntify route points and
prepare navigational ground. The device employslestopic antenna, a
battery or an auxiliary cable.

Global navigation systems create value for comrakm@nd non-
commercial users. Commercial consumers agree th&NS technology
increases productivity, which has a positive effattcost efficiency. Direct
economic influence includes economics for laboremges, capital and
time. Additionally, the GNS technology generatesnmanetary benefits for
commercial consumers. In addition, the GNS techgyole value creator for
the personal and business users.

The global navigation system is a fast growing iratve industry.
Its application is related to material, financialdaintellectual investments.
It is based on innovative projects, which are instents of systematic im-
plementation of innovative proposals.

An innovative project of navigational technologyai€ollection of
organizational-legal technological, technical anthrficial-economic docu-
ments that are essential for the development oigation technologies in
specific enterprises or in the complex of the oigaubjects. Noteworthy
that the public economic (systemic) projects amgjqguts that have a sub-
stantial impact on the sector, the country's ecan@md social status.

State innovative policy should be in the next fegang to over-
come the economic crisis of the food complex, #sigational technologi-
cal and technical upgrade. The aim of navigaticonemic subjects of gro-
cery complex are: on the basis of innovative meshoflimplementation
using new technologies and energy-saving technitueshieve improved
production efficiency, the optimal rational usetbé potential fast returns,
to take back own and borrowed means. The innovatiggcts that concern
the interests of individual enterprises are to kre#e the scientific tech-
nical progress of agricultural production.
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In innovative designs during the course of markénms, the role
of planning has been misinterpreted at a statedimedtly at the level of
production. For instance, in the conditions of igng of innovative plan-
ning in Russia, there was a problem of bringinddyain the beer producing
regions when the demand for beer industry was tamypercent. The beer
industry could not satisfy the needs by their ovamldu provide, its pro-
cessing and storage capacity orders. As a resuheopredictability, beer
production has lost a large market of realizatReorientatioi of consumers
occurred on orders of imported products. Such a casld not have been
allowed in case of a prospective scientificallywgrded plan for the devel-
opment of the field.

An innovative project involves information aboutoaomic sub-
ject. The expected changes in all parameters stlmukssessed and record-
ed in technical-economic calculations, throughdwt period of innovation
and use of innovations; The project should recartth bechnical aspects as
well as its management systems and financing, dwetality and duration
of results. The innovative project structure shoidlude marketing re-
search, innovative technologies, machine systemmjtg system, business
plan and more. The goal of the innovative projeeppration is to calculate
exactly the possibility of innovation transformat® investment expedien-
cy, expected effectiveness, time for redemption eetdrn of investment,
profit margins or other effects from proposed atigs.

We have analyzed the implementation of navigaterhmologies
in Israel's agriculture. It is noteworthy that ir@gia should be discussed
not only the new innovative technologies, but sjergpacking and trans-
porting. According to professional terminology,ist called innovation of
production. That means changing your way of doingiftiess. Important is
harvesting, you keep this product, how you keegafe, how you transport
it? There are many opportunities to improve proiduct Using a better
method of production and management, the numbpraafucts can be dou-
bled.

Organic natural agricultural activities haweh developed in Israel. One
hot spot, which is called "Arawa", is like a des&rhere natural peppers are
grown in this place, generally, in order not todaten by parasits are used
pesticides, chemicals, but in this case the prodiitinot be natural. How
do you destroy these insects? There are othertinfiestt destroy the pep-
per-eating insects. It is scientifically studieattlin nature there are insect
predators eating pepper-eating insects. When timseets destroy pepper
pests, then they are starving themselves, becéesedo not have food,
they do not eat peppers. Europe is full of peppesduced in Israel.
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As for the latest navigational technologiesgriculture, it is often used
in Israel. In Israel there is a cooperative farrarson, Kibutsi. In one of
the "Kibutsi", computer technology was invented ttee production of pep-
pers. The pepper has an electronic sensor thatisected to a computer.
The sensor measures the amount of water and therahimeeded to a plant
in real time. If the plant lacks water, the wateautomatically supplied by
the computer. The irrigation system opens up, &itds hungry, the miner-
als will be automatically lissolved in the waterdadelivered through the
pipes under the surface of the earth. These kihdsnagation technologies
allow the production to grow significantly.

At this stage we do not need such technolaggéorgia. This technolo-
gy is very expensive. We have cheap labor, unpsecetands and lots of
water. There are several modern, high class corapaniwine, vegetable
and poultry, but it is not enough. You need to ketgp with modern life.
First of all, we need to start improving simple ggesing and processing
methods and management, and then move to navigationative technol-
ogies. Vertical agriculture is one of the majorigational innovative tech-
nologies. This is the technology that enables ugrd¢ev vegetables, various
grains, including wheat, maize and other plantshenclosed spaces, on the
roofs of the building and the walls. All this shdube done step-by-step.
Modern navigation technology is still available agriculture if you have
money, but it is very expensive and it is not afalg for ordinary Kakheti
farmers.
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key modern examples of their application are shoWire relevance of a
subject is that the conversions which are carriedim Georgia affect all
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applied studying of questions of the mechanismoaiad conversions and
also development of social technologies of carryogreforms, especially
in the economic sphere.
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Nunu Kistauri
THE PECULIARITIES OF SOFTWARE AS A HIGH
TECHNOLOGY APPLICATION IN THE ECONOMY
Summary

The paper deals with the software as the main coemtoof the high
technology sector. It combines many types of pnograThe author
discusses each of them separately. The paper &lsosdes the so-called
"Cloud technologies" that are the bases at thertiTfiatform".

Here the author emphasizes a number of factordahditate quick
decisions on the "Third platform” base. Also anal/m detail the modern
state of the software market. The list of the nmsicessful companies in
the field has been listed and indicated that iferély mainly American
companies were operating in this market, today they competing with
Chinese and Indian companies quite successfully.

The paper also discusses one of the most currebtegans of the day
- the software "piracy", which generates not orfafcially but also moral
damage to companies producing authorized progrésafiovare.
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Power, Mazar, Messer, Pema, Prima Power, Salvagnini ©s ULbgo.

QMEAMbool gembdsmy®o dob@ol bmpse LE®YJ@daby
Fom8meagbsl agsdangsl bygy@omo 1.
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. bo0bgm@dszom Infgmdogmmdgdo;
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Lobsmaol Fys®mgdo;

10. ge@GMgO@GS0Js.

bgdsmo 1. gm@mbogol gmmdsmygbo dsbeols

Le@gddacs [10]

O 0 NN kAW =

olggg LoobBgmglms KETS-byg - (KETs (Key Enabling Technolo-
gies) — gdabo Bygdbmemaools xagxo: dogHm s bsbmgemgd-
BO™bogs, bobm@gdbmmmyogdo, Lsddgfggenm  dom@gdbmamaos,
dmfobogg dobogngdo, gm@mbogs ©s dmfobogg Fo@dmgdols @g-
Jomemgogdo. olobo Lbgowsolbgs dMg{ggemdols s bmgosamydo
30mdegdgdols  aopod@odos  odmygbgdygmo)  ogydbgdymo
300y gool  Jbmgmom  ammds@y®o  dsb@ol  dmEyammds,
Amdgendsz 2015 Favobsmgol 950 dend gadm dgoyobs. sfgosb:
RMAMbogs  dmo@sgos 335 dmée  930ml, doghm s bobm-
g gd®®mbogs — 222, ImTobogg dobygsddyds — 150, (sdygsbo
dologngdo - 111, dom@gdbmamaos - 92 s bobm@gdbmamaogdo
30 - 20 3gda g30ml. ol J3gybgdo o @gaombgdo, Gmagdoy
bogangmagomsw 04969896 KETS, omgdgbh dpgdswo  g3mbmdogols
3°b30m5®gd0ls dmFobsggms Goygddo ygmabol dg@ goMsb@osl.

5000 gg@m3gero  gemddsbos dgodydeggol s Sbgomo®gdls
BoAmbogol  Ggdbmamaogdl; 377000  Lodydom  syogos  0b-
Jobg®obaol, 3Mmy@sdymo  Ybdybggaymeaol, ©obsobols s
50bbglols do@mngol dodoGmyamgdom, obggg 40 gesb@gdo s
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sbmizosios dbodl gdgdl o3 wobsdoy®d gamlbol@gdsl (by®osmo
2).

Photonics is of economic importance

The global market volume in KETs-based products (Key Enabling Technologies)
is expected to be worth 950 billion EUR by 2015.

. o< onics: 555 billion EUR
_ Micro- and nano-electronics: 222 billion EUR
_ Adwvanced manufocturing: 150 Billfion EUR
_ Advanced materials: 111 billion EUR

_ Biotechnology: 92 billion EUR

- Nanotechnology: 20 billion EUR

Photonics in Europe

S000 companics develop and rely on photanics technologies

FF7. 00 direct jobs in engineering, softwars, design, and business monagement
40 clusters ond associofions support this dynomic ecosystem

bygdsmo 2. gm@mbogs ggmbmdoggeo 360Tgbgmmdols
o800 gdgemos [10]

QmAMbool 3GmEyJdol Fomdmgdol dodomswo 396GMgdos
053mbos, hobgmo, Lodb@gom gmmgs, Googsbo, ag9@dsbos, hte. 5dg-
03> (3bGogno 1).

g bdogro I[12]

RBMBo30lL dsmgmon dsbMob §59yzs60 Jagybgdo Fogmo %
053060> 21%
hobgmo 21%
bépogomgm 53g@0gs 12%
Go0gsbo 12%
Lsdbdgm godgs 12%
939m3s (39935600l a56999) 10%
29685605 8%

ULbggdo 4%

- aobgomodgdygmo  Jgggbgdo (639, wowpo  dBoFsbymo,
LodbGgm  gmags, gg0mgegdodols Jg996960) gm@mbogol aobobo-
o396, Amamdi dg3bogdgdols ©o  Ggdbogol  3@om@odgd e
dodo@mygagosl. olobo  sygbgb  Jggybol  g3mbmdogol LEMSA -
309 1020 Fenosob 3923d90L gmEMbogeby oyMobmdom. dop.
9300353300To  BoGMbogs Fodmowagbls 6 dodomswo  ds@oaro
B9dbmemmaogdo  JodsBmymgdowsb gom-g@ml - KETS o U3g-

@osgygdoe dgddboaos Bgdbmmmyoydo 3ms@gm@ds ,,photonics
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21%, @mdgeoi 2005 Fgaols d90ddbs o 0g@Mmoobgdl 2 smslodwy
®2560bo300L. 88 gg@m3gmo 3o Bmadol 3MmmyMsdgdols s
30mgJHgdol  aobgomomgdol by dgfymdols o  ©@ox0bsblgdols
dobbom, ymggeFmogdop g3 dogxgdosb ssbarmgdomn 100
deob 9300l as8mymgl (gbGogo 2). sbiggg o@ogdew dmJdgogols
>M53mdgH0gmo  moysbobszos —  ggdm3gmo  0beyglG®oygmo
3Mblm@ 0yl gm@mbogsdo (European Photonics Industry Consortium
— EPIC), dmgmoi woogydbgl jmd3sbogdds Aixton, CDT, Osram,
Philips o> Sagemos gl 180 {936l omgaol.

G bdogo 2

930m30L Bgdbmmmyoygdo 3msdym@dol ,,Photonics 21
dmboFogmgms gdopagbmmds [6]

mbsofoag J3g46900 oo %
1 29685605 32%
2 Lsggdsbagmo 17%
3 340GdSbgmo 15%
4 ab3s6gmo 6%
5 0Gogmod 5%
6 dgsma 0 5%
7 bo gt sbegdo 4%
8 Bggozod0o 3%
9 0Ggnsbpos 3%
10 39309 1%
1 30O YO0 1%
12 3@ ebgno 1%
13 bsdgdbgmo 1%
14 Leomggbos 1%
15 g06gmo 1%
16 aLbEmbgmo 1%
17 5gL@Hos 1%

9L gomgoaolifobgdygao ogm ggdmgsgdomols dg-7 Ho@bm -
3OmaModols s LE®s@gaos ,,Horizon-2020-Fo. dslido aoblisgygm-
9500 o>JBogtoe dmbsfomgmdwbgb a9Mdsbos, LogMsbygmo s
00 6M0Asbgmo. gg@mdol Bglbmmmaoy®o 3s@dgmadols ,Pho-
tonics 21 ULAGYJAYO, OmamOE 9439 >0gbodbgm, dmoiegl
osbgrmgbom 2000 s0ol dmbsfomgl, @Gmdgamms dm@ols bobg-
3o0bg IgBo dmpol 3gerggom m@asbobsiogdby - 957, dgodg s
Lodygomm bobbglibg dmpols 503 Jmbofoarg, Abbgoa 3md3sbogd-
by — 299, boam oshgrmgbom 155 s@ols sbmgosgos, gmsl-
B9M0,  bosgomboygd-BgJbommyondo  Jms@gmmds  ©s  Lab-
9e0dFogm ©g3om@odgb@o, Lbgs obs®hgbby 3o — 79 (Lydomo 3).

319



930 039gmo @ gdbmmmyon@o g s@gm@dol Photonics 21+

dmboFoagns LEGYGYGOS
iz

" 3393000 M Ms60Bsz0gd0

93069 5 LsTsEm doBbgko
= dbbgomo 3m 33560500

" 5bm (30530980, 3EsLBHYMYdO,
bsbgmofonm ©g3smEsdgbdgdo

03 65GRgBgR0

by@smo 3. ggomdgmo Ggdbmmmpoy@o 3msdgm®dol ,,Photonics
21 8ebsFoengms LG yGs [11]

dmem  bygmo Fanol gobdoganmdsdo gm@mbogols Foddmg-
b0l doagemdols bewols Lodgeem Bgdsds 8% dgowyobs, wo-
LoJdgdygams Moibgo 290 smalso 5005305600, dobbgo
©53MJogdgmo  g3dm3gmo  g3mbmdogol 20-30% ©s yggems ©o-
boddgdgaools  10%. gm@mbogs  dg@ow  dbodgbganmgsbos  bim-
3o gm0 5dmi3obgdols gosbofyggdowe — dmbobgmgmdol glisy-
Oobmgdol ©o3gs, XobdBmgmo 3bmgdgool 300mdgdols woi3ge,
g0ds@ol  ©odobdyMgdoby  S©g335@ M0 MgopoMgds s Libg.
»Horizon-2020%0l  godpaagddo  3mbyy@lgdols a%boo  2014-2015
Vengddo Bomgdyen odbs 51 3@mgddo gmEmbogol mgds@ogzom,
Omdgams bog@onm msbbs ogm 163,5 danb g36m, @odsi dgompobs
dogeno Jowgdyao 30mgd@gool 10%-bg dg@o.

dmem Aml ,,83m@mbogol” LogBhonm ©sdyowsb asdmoym
»33560 900 Hgdbmenmaogool  dodoGmygargds, @mdgaroi gobob-
0@gds  OMZOOE  ,,god0mg930°  JodoGmygmgds.  g3®mgsgdo@ols
doboangddo gohbps sligmo Bg@dobo — ,,3gmeg 3356G G0 Gggm-
@305, dolbogg bgadgbsfymdsw dgddbomos L3gEosmymo 10

Venosbo 3Oma®sds ,,3356¢ 900 Ggdbmammaogdols ws®ado genop-
3560 0603053085 Lsbge{mwgdomn (Quantum technology flagship,

QTF), @mdgemoi  bhoodgs  dmdgogdsdo 2018  Fenowsb s
©ox0bsbliws 1 d@e ggGmmo.
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930035300l aoesfyggdoemgdom, bsdgibog®m-33mggomo
Lodgdomgdols  bgardgFymdols VI Bo@bm3mma@sdols  dogogdow

‘dgd9doggdgemo LEGs@gaos ,,Horison-2020% Fo®dmowygbl Fodygeb
0bLE®YIgbHL  Lodgabogdm  33mgggdol  ©ogobsbligdols  bsddgdo
2020 fensdpg o m@0gbGodgdgmos dom dm@ol gm@mbogoby.
o3 LABSR 00l Mgomobszoobomgols 20132020 Fangddo oggadgds
80 g g930mb Esbs®xgs, ©sagadogos, g3dm3ygmo gm@mbo-
3oL 2obgomotgosdo hoowml 7 Jen@o 9300, ofgosb 14 dend
9300 - 936m3mdolools doygxgBowsb.

8980 gm@mbogs dohbgymos  Jgggbolomgol  3omggenb-
>®0olbmgeb Bowsm Fglbmmmaoy® dodommygagdop ("essential for
our nation”). 15 JdoGomswo  dodo@Mmymgdgdol  hedmbomgoen@o
QmAMbogs g6  bmIg@os. Jol  3bodgbgamdsby  3g@yggmgol
obggg ol g3 d®gdoE, ®md 2011 Fanol 50 43dbodgbgarmgobgls
3odmambgdomogob 12 gx3ydbgdmes  @obg@ge-m3Gosg® B
Jomemaogdl;  dolo  gobgoms@mgdobsmgol 2012 {ganls  dgodbs
Lobgendfogm-gg@dm obldmgdgbdo Integrated Photonics Manufactur-
ing Innovation Institutepmdgols dodoBm e gdgdo oye:

L. 0b@gthbgBols wo Lbgs Lo@gangimdygbogocom Ladygsmgdgdbom
dmbs3g3900l gLT@sxglbo Lohdo®om aowagds;

2. 0bggm@doiool godmmgmomo s odydoggdols sbsgno Lolb-
H99960;

3. bgblm@gdo s ©osabmbBogs dgwoEobsdo.

2014 Ggeol g0dmJg99bws ,,m3B030Ls s BmEMbogol LY@o-
Q0 (95300930L 3mdodgHol (FastTrack Action Committee on Optics
and Photonics, FTAC-OP3dmblgbgds, Lowss xm@mbogs dgxsby-
daos, OMaMO3  Rgeghomy®o  ©mbols  gHmgbymo  3Gom®-
0®gH9o0L Agoeobsizool ,,bgandgdFymdo dods@myagds. oliggy
dgoddbs L boFo@mdmm  Ggdbmampaogdol  odado  obmgsiogdo-
Lomgol 0b@gaydomymo gm@mbogol oblGod o (3mdsgmolongols
03989905 45 Abaoglo 0bbGoG Aol dgddbs), GmIgendsiz Bgwogm-
s g@o  doygxg@oesb 110 daob 53T mesdo dJoomem 5 Farom,
d09Fg9emmds 3ol 090boblgol 503 denb 59T @emas@om. 2015
Tl 039 moges3gol  bodobold@ml  Loblb®gdom  ©sds@gdom
90d36s ,,3mA™bogol  gogdmosbgdgmo  0bbEodydo“ (Integrated
Photonics Institute for Manufacturing Innovation).

539 gmdolbools dogd godmdzgybgdyemo dmbsgdgdom, 2015
Yol Lodmog@mdm gm@mbogol dobo®o goyg@menws 1000 dgnco

Po@s@l s gmEmbogol Logydggeby dgddbogro  Logmbgaro
dogeno Lodmdbdotgdarm Bgdbogydo LoJmbeol 35% oym.
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dmane 10-15 Farol gobdogenmdsdo hobgmBo swyomo oJgl
AmA®Mbogol  LY®sgo Ggddom bOEsLs s gobgomo@mgdsl, o3
3995653 gl odao hobgmols 3gibogmgdols s Ggdbogol 3meno-
B03ol gOhm-gohm 3GomAodgdoe s@osds, asblogym@gdomn oligm
dododmnyagdgddo, @mym@ogss  Ibol  9bgdagdoge,  gobomygds,
mobgdhgmo Ggdbogs o Lbgs. dodmamos, o @ s@lgdmol g@-
00560 babgandfoxm  bEOYIHy®s gmEmbogol  gsbgoms®gdols
oMo, dopa®od Moy bodMmmy@sdm ©myydgb@gddo obsbyaos
dobo 3M0m@0GgHgmo gobgomsdmgdols ygadgdo. dog., 3OMAMSIg-
o dg3bogdgdgdols s Hgdbogol  gobgomsmgdol  3g-12-9
bogomboeny@ 5 Fanosh agadsdo (The National 12th FiveYear Plan on
Science & Technology Developmenfj@m-g@m  §odygeb ©omgsw
obabgem gdymos ,,96939989]@ O™ ©s Isl'do dgeol LED -
aobsmgdsbmsb (LED lighting projects)ps ogdomgdyeno 30mgddgdo,
OmImgbo3 BMEMbogol JodsGmnygmgdbomn m@0gbGo®gdymbo s@o-
ob Jgdgy LRy ™gdby:

* m38049M0 boimdygbogocom Jbgeo s Lolgdol swdye-
30@MdS;

* dmJbogno dmbo@mmgdo;

+ shogmo  m3Gmge gdd@Ombyao  dmfymdommdgdo, Lgblim-
960 5 3303530900, BJAs3gMEols Aswosioygmo Fyodmgdo.

hobgmdo gm@mbogols omydo dy9domdl hobgmols Igibog-
Ggooms  ogogdools  Gogo  obLGoRgdgdo, obggg Igdomdl 27
Fodygobo @odm@s@mos, o3 bsdgEboghm  @msdbm@s@mmogdols
10%-%g dg@o0o.

hobgndo  dmJdgogdl b3gEosemygdo  dobbmd@ogo  Lobgand-
Fogm 3Gmy@sds, Goli dgogyosi dmam 10-12 Faool aobdog-
edsdo 990ddbs 5 smolibyg Igdo @obgdym-m3Gogy®o Lofo@mdm
s gmAmbogol 3MmEygdaool Fodmgds (gmofswdo 25-30%-0m
3o0bsdes (2012 {geol 63 e m@so). of KmEmbogol
3obgomo®gdols  dodomowo  bgghms  @gemgimdybogoEos ©s  0b-
ROAIG0gs (3gMdm, o3godo  Fbmgmom  Mm3Go 3 @-dmd 3mgebo
Vomdmgdol 60% Bobgmbg dmeol), Lodgwoiobm Egdbmarmyogdo,
osbagro  Lofo®dmm  §gdbmarmyogdo.  godes  sdols,  hobgmdo
dogosb  daogd  gomsdmEgds mogsgol gm@mbogs. gl ho-
bgmo  osfo®mImgol  gmEmbogol 9Rem dgf 3OmEyJEl, goway
939 m gogdo@o.

0530605 BMEAMbogol oM do ghm-ghmo Imgeom @og-
905, o3 Jgg9bol  mogolgdy@gos 53 ggmboo  0dsPos, G®I
BoAMbogol  asobgomsomgool  do@omoe  Fyommlb  of dbmenme

322



50bbglligBmeo Fomdmowygbl. Lobgmadfoxm dodomswse oMmodo
bgdmJdgegdom dgdmogedmymgds (gowsbisbswgdo, 3Ggoodgdo ©s
5.9). gm@mbogol oMo jganggems gobobbodmgdols LEodyeo-
096> bodEogmegds 1980 gl dgdbogmo ,,m3@mga gd@Gmbo-
gob  ddgFggermdols  ©s  Fgdbmemgoygdo  aobgomotigbol  obim-
3oo@ool OITD — is(Optoelectronics Industry and Technology Develop-
ment Association) dogd, Gmdgmoi sbEgegol Fod8mdswagbanm-
dom o do53mmAEobodgogen  Amel, m@ysbobgdsls ¢fggh dom-

3900639 33 9390L, sEagbls @sMmyMoMmog LEobsmEgdl, Jdbols

s> mOa560bgdel 9Fggl  bbgoan  Fgdbmempon®  3Gmg]Bgol
Lobgedfogm-39@dm 3o@mGbomdmdols Logydggenbyg. 2011 Fanowsb,

OITDA 3mm@obszost 9fggl  Ggdbmammaogdol Logbom @gz0l
35b3005@ 935l M3Gmga gB®mbogol  Lggdmdo 2030  Fenodwy
("3 Mg gdpOmbogol Ggdbmamaoydo Logbsm @ggs 2030-0560
Ve gdobggh").

2007 Fgeols gobomangdols, sym@yg@ol, L3m@Eol, dgi3bog-
@gdobs o Bgfbmemmaogdols  LodobolGOmd  yodmodggybs  dee-
mgeg@o  sbysmodo "dg3bogdgdol s  Bgbmemyogdol  3m3y-
@oM0boizool  dglobgd  gmEmbogol  Lggdmdo"  ("Igomgoygco
sbgo®odo  gm@mbzol  89i3bog@mgools o Bgdbmamyoobmgols”),
AOmdgendoz  bomdgedos, @m3  gmBmbogol  Lygdmdo  jganggs
53093009090 5@ 5@0l, Sdo@dmd gmEMbogol LEMSE g0
3mboEos 0@ 5@Lgomdl.  gmEmbogol  dbo@sbodgtow  Fomd-
dmeagboao ogm m@o Lobol 3Gmy@Msds:

1) Jbgangdo ggenggol 6obgdols hodmyognodgds, GmIgedos
hodmygaos  IOgFggemdols s LE®s@ga0gmo  s®@bom®gdo,
306(396d®0Mgd gm0 Loddosbmds @sdwgbody  ggenggomo  oblL@o-
O9Bob  goddgdm,  Lowsi  ho@odmgds  3g@lmboaols  3gargge,
L ogagds / aobgomomgds;

2) 0bmgo0y®o 3gerggomo 3GmgdBgool dbodakgde.

badbdgo gm@gsdo 2000 (gl go@mbogs @by  odbs
J39460L gobgomomgdols mmboseb ghm-gom LEOSHIp0gee dodom-
0 gbdse. dJolo bobgmdfoxgmgddogo bgandgfymdol 396¢®0 w©s
dodomoo  0blA®YIgbGo  aobs  g3zobgmydo  m@ASb0bgoymo
ROMEAMbYA0 Jasl@go. slsfyolbobmgols dob ©oxg0bsbligds doo-
oo 3 Fgotmpsb: 60% - (39b@@s@yo dmogdmds; 15% - swyo-
@edGH0g0 d0ogMmos; 25% - 39@dm 0bgglBmmgdo. ofgwsb obggl-
H03Eogool 80% sobsdxs InFymdommdgdol ©s 3GOMa@SIygmo
9b@ybgganymxngol dgbsdgbow, 20% go - LaLLL-by. odgg dgodbs
RMEAMbYA0  odyols aobgomodgbol 3m@gymo  SbmEosEos s
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QmAMbYM0  HgJbmemmaogdols 3magymo oblBodygdo. bogm 10
Feooli  gobdoganmdsdo  ggobgmgl  gansl@gdol  aogoeggdol
doEgmemos 20-x90 ao0bs®Es, obsddgdgmms Gomwgbmds - 4-
xg®. s@bsbodbogos, @m3 Lodbdgm gm@gols dgbogdgdobs s
Babm@maool  Lodobolg®m  gm@mbogobmgol  ymgge Feoydom
3°9mgmxls domosbo LobgedFogm dogxgdol 30%, Gmdgamlss
0496901 3936096 9d0l aobgomsdgdoliomgols.

hobgmoli o>  LodbGgm  gm@oll  dbsdpo  3mbiydgbios
0dggdl  599-b, 9g30mgog3dodl s 0o3mbosl, dgigogmb
300mM0HgHgo0 o Lobgmdfogm bgandgfymdols dodos@mygegdgdo.
o>dD-bs o ggimgyegdoddo  gomo®egds  Lobgamdfogm-3g@dm
3oMHbomAmdols shogro gm@dgdo. hobgmo ©s Lodbdgom jmags,
0ogol dbog, MmG0gbBodmgdymbo s®osbh oMol JoslIGsdy® 0b-
BO>LHOYIHAOY by IgTygmosby L3ggosmobgogmo  garsbig-
G960l dgdggmdom.

©oliggbs

slobd gl gg0bs  omgbodbmm, @®I  dmenm  Fangddo
QoAMbogs  omgmgds  bsdybog@m-ggdboggdo  3Gmadglbol  do-
GomoE 35d0dMog959em dognoE. FMFmbydo Hgdbmemmaogdo gl
s gobgmgl dmdsgogdo  Jodgymse  dgiagmoli 0bgm®dsiools
3oo39dol, sdydaggdols o dgbobgol gepmdbdomy®o dob@ols
3Mb6x80g Mook, go@mbogs Igedogee aobgomsmgdsdo 0dymeyg-
ds. @Egolomgol dobo 3@sdBoggemo godmygbgdol @osbanmgdom
50 dodoGmygagdos hodmysmodgdgmo.

o0 30m@3gll Lomsgg wogom  3og0Gs6dgmmdols  m3@o-
39M-dmd gmgobo  Lolgdgool dgddbsd s LYMogds ©obgmggsd,
5353 LE0Igeo Jobgs 3GMadgLl bobggodysd@omo msbg@gdols,
M3B03900 gododmog@gomgdols s dmpyms@mmgbol Fodmdmgdols
30mi3glido.  g0gy  0obomsb  gohbps  0bgm@dszools  gowe-
d9doggdols s dgbobgol  m3Gogydo  Lodgoamgdgdo. gl
RMEAMbYA0 InFymdommdgdo 2odmoygbgds Lobogbognm ©s Log-
bognoboools  Loli@gdgddo, Lobsomaol s Lomdycdo gbgHaools
90 9dBOMgbgda0sTdo godwsddbolomgol ws Ubg..

ogmonl Gygbogg@oe y3omsdy dgHoe pobgomsmdge
50 Jgggobsdo  s@lgdmdl  gm@mbogol, GmymaE Jswsmo G-
Jomemaool dobBodgemomgdgano  9oddogo 3OMy@sds.  JmmG©o-
boiools sbm@Eogangdl 9Tygdoms LEGYJBegdo Lobgedfogm-
390dm  35@Bbom@mdol Logydggabyg. 80-05bo Fargdol dmaml
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‘dg90J36s gu@bogno «Photonics Technology Lettershowoi 0d9kwgds
335093900 BmEMbogol omydo.

gl qFggdomsdmaolo bsdydom  xagxgdol oo (Gog-
3990 13gaosmoliggdol  Fobowowgdgdo  gm@mbogol  womydo
Qm@OdoAEgds  GmAmbogol  asbgomsmgdol  LE®s@gaose 2025
Feobomgol. goblsggmégdgamo gyudomagds 9J3gge olgm sbogn
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3> BMI53930030Lsmgol,  @somgam@mbogs,  bobmgm@mbogs,
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gbgenmgobglbos  domogo  Fgdbmemyogdols s@s do@Fm  dgJdbo,
205390 3G5]B0goTdo domo GoBmm obsMags o sdol darogdo
0bLE®IgbGos Hgaombymo womymdMmogo 396@®gdols dgdbo.
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Ketevan Kveladze
THE PECULIARITIES OF PHOTONICS
AS HIGH TECHNOLOGY USE IN ECONOMICS
Summary

The article discusses such important VI technoleggtem direction,
as photonics.

Photonics is the science the base of which is .lighstudies light
qualities. According to some experts, the term tphika" has changed the
term "optics".

Photonics use includes more or less all sectothefconomy - in
the production and processing industry; Transfogright and heat radia-
tion into electricity; In energy; Transport; Comnieation; In the field of
agriculture; Health care; Environmental protecti@efense and security,
and so forth.

The main trend of the world market today is thedapowth of the
number of technologies and photonics techniques diractly serve the
economy. That is reflected in the development a$targ technologies, as
well as new ones, which in turn give impetus todegelopment of princi-
ples of new technologies and methods of photonitts gveat market poten-
tial.
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In the last 10 years photonics became one of th& important and
fastest growing sectors of the world market. Thesest forecasts of the
photonies market will soon reach the market oftedmics and become the
driving force of scientific-technical progress.

The main centers of photonics production are Jag&ima, South
Korea, Taiwan, Germany, North America.

- Developed countries (US, UK, South Korea, EU ¢oes, Japan,
etc.) consider photonics as the priority directadrscience and technology
and make strategic 10-20 year plans of the cosntgonomy based on pho-
tonics.

In the 50 most developed countries of the worldrehare plenty of
photonics as high technology stimulating progra@mordination is carried
out by the structural agencies on the basis oégiavate partnership. At
the end of the 80's, the magazifmhbdtonics Technology Lettérswas cre-
ated where the articles on photonics are published.

Photonics is constantly in development. At presehgut 50 direc-
tions of its practical application are established.

Today photonics is the main direction of developtanscientific-
technical progress and as is said it does not aaadternative.

30mdg0 bog oo
ALSRKI6M LSBGIRIZMBAG03SGOM BIIEMRMINIBOL
353MdI6IdS A3MEM3N3580

Ygbogogo

21-9 Loyggyby 0b6xgm@dsGobsgools ©s ermbdsmobazools
Loygbgs. @gobmgol 6930Ldogd  Logdosbmosl, @mymai (gbo,
056 sbenogl Jolmgol odsbslbosmgdgao  gangd@@mbyeno  Loob-
Q0MI>300  bogogdol  ghmmdmomds  gangJBOmbymo  gml@o,
390-3m@@ o goo,  Lmgosgydo  Jlgengdo, bdmgsbo s  gogm
3M3gbogoos s Imdgb@omy@o dg@ymdobgdols Lgdgoligdo, G
dbo@me s@Oob@ Yo hodmbomgomos o3 bogowgdols. dywdogow
dboE Loobgm®dszom bojogdmsb goms 0bAEgds dmdoayy-
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Lo0bgm®dozom  bogogdol  gmblmaopomgdsl  gho  bsJlgenm
Badbm@maosdo  jmdgbogoools  goooggools o  aododBoggdol
dobbom. dspasmomolingols, Imbsigdms (Datad), bdmgsbo (Voice) s
Lo@garggobom/goegem  (Video) bogowgdol gowsigdsl gomo  ©s
03539 JLgsmoom.

bd96gdM0g0s 0bo@G, MM 0bgxgm®Isizool aowsigdols s dm-
dognag@mdols 360dgbgenmdol bAslomsb ghmsw 0bmpgds oligmo
Jbgengdo Ggdbmmmaongdol dmao s 3b0dgbgermds, Gmdgmmms
3m@Bgbaogdoe  dggdmosm o3 dmonbmgbgdol  ©s dsgmegoagds.
LYmogo osbgm Bodl aobgigmgbgds Rodmmbmermgsbo glowgbm
Lo ganggmdgbogsgom  Jlgargdo, @dmIemgdoi dbmgaom Ls@gang-
3MIgbogoom Lgadgbd by dgmig Loggabol dmenml gohbps ©s
sl gy Igdogoe Fodygebo sppomo ¢35300.

dmbsgdms aooigdol Jlgangdol ggmangios d93bmsdgdy
Loggabols dmaml/dgmag baggybol gomogdogby wsofym s dobs

30Mgge  Ggo@oboizosl  Fomdmopygbos  Lowgbosbo  gmdy@ocg-
b0 Jbgangdo, GmImgdoi Lo@gmgnmbm bdmgobo sbsgmagdo
Logbognols googdol sbhm@zogmgdos. aobgomsmgdols dgdmgao
Bobs 0gm bowgboob dmboigdms Jlgegd@do TCP/IP jmdgbogsiools
LAobs®Bol  aohgbs, @obsiz  Logmdygbogsgom  Jlgengdol  gmb-
LbmmoEszos ©s gOmosbo dbmxgmom 0bBg®bgdol sdswgds dm-
3y4g>. mobsdgdmgg Ro®mmbmamgsbo  dmbsigdms  gopsegdols
JLagemgdo  (Lowgbosbo ©s ylowgbm) dgmag Loygybol 90-0s60
T gdopsb 0@gdl  Lomoggl s domo  aobgoms@gdols dmogodo
bgardgdfymdo  god@m@o  gobps  0bdg@MbgBdo  0bgm@mdsizools
35330l gob@pogo dmmnbmgbs. Gg®dobo ,,BoGNMbm@mmgsbo™
(Broadband) msgpsdomggarsm  Logbsenols  dmegesigools @ gbm-
@eao0ls  omdbodgbgamo  Gg@dobo  ogm, 0ygdEs Ly doang
HWhJo@mlbymo® LoJlganm dgg@mgdol Lobmbodo asbps. s@lsbod-
bogos oboi, M3 mgom 36905 ,,bJoMmlbymo™ / ,,gs@mnmbmenm-
g5b0“ 39pdog ggmmyiosl aobogpol. oy gobgao boyygbols 90-
056 Yengodo ,,g3oGmmmbmenmgsbo” g@dzs dggdmgosl, @mdgaro
3060893 435/§3 Bsdm@go@mgols s 136/ s@go@mgols LohJs@gl
9bOYbggmygmgzgws, 2015 Faowsb sdg@ogzol dgg@mgdygmo  d@o-
Bgool  gmdgbogoiogdol 3mdolosd dgodydsgs @g@dobols sbogno
3ob3o@@gds, Amdgol  dobgogomsi ,,RoOMMbm@mgsbos  3og-
‘dodo, 0y 0go gbOYbggeymal dobodyd 2536/ Hsdm@godmgols
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o 338/(3 odg0@mgols LohJomggole. godmmbmemgsbo Jbgargdo
nogsdodggmoen dbmmmp Lowgbosbo ogm (Sonet/SDH, Ethernet,
xDSL, ATM, Frame-relay and etcgs 0ggbgds do@omsws@ 3o gb-
dob > Igeamd 9439 3H03YO-00F3m3eb Logodgam Jggdmg-
390L. gl o3  Hodol  Ggdbmamaogdo  doBomswsr  dogol-
OO @YA0  ©s/5b  FghBomo-FgaGomo dgghmgdgdolomgols as3-
00y4gbgos,  bmenm  dsbmddogo  LoJlgenm  Fgomdol  gbéyb-
30mbogogoe  Lgm 9800 ©  ggem  3039@eGymo  brgds
9lLogbm  Godmmbmamgsbo Jlgegdols (Broadband Wireless Net-
work) godmyggbgde.

09J6mema0gd0l eosliogogs3zos

bowgbm Ls@gegimdygbogocom Jigemgdols dodomswo Logm-
0nm  dobosbosmgdgeno s@oli dmbsigdms aowsi3gdolsl gobogygdo
Logboli ogog® Goom@ommgdols aodmygbgds. mgobsmgol ICT
(Information and Communication Technology)beyl@E@osdo s>@by-
503l glogbm Logmdgbogogom Jugemgdols dgdwgao aogdEgerg-
b0 gaosliogogoEos:

godbodgdgmo gLspgbm Fgomdol (FWA — Fixed Wireless Ac-
cess) Jbgargdo - doGomowow 35dmoyggbgds Ygm@Gogo-§g@m@omo b
V9o doeo-dge@ofghdomo  goJbodgoygao  ®dogddgdols  ©s
JLger gdol @slsgsgdodgdas.

WiFi — IEEE 802.11x

WiMax — IEEE 802.16x

Imdomygdo glspgbm  Fgrmdol (MWA — Mobile Wireless Ac-

cess) JUgemgdo - Sbm®Eogagdl  gmbg@gd o  ygma®Magoyaro
s@goeols Lgddmdyga, 9.¥. ,80k9e" ©ogs@mgol o gomgeomos
dmbdoenyy@o dmFymoommdbgdols dJmdbsbydgbobmgols

GSM 1G/2G/3GJlgemgdo - UMTS/HSPA

mGogg Ho3ob Ggdbmmmaosl aoshbos Logdsme aoblbgs-
390900 g9bJombognmds s deogdo s LylGo dbomggdo, Goi
o0 odmggs Gmdgamodg Jomysboli yggams @Godol sdmEobsbs oy
39M05x505d0 gboggdlommydow yodmygbgdols bodyommgdsls.

® US FCC: “2015 Broadband Progress Report”. htiweml.fcc.govireports-
research/reports/broadband-progress-reports/2@idsband-progress-report
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mgbgdo, mogol dbdog, YbAYbggaygmazl bym gg@m  sbhogoo,
dopasgybaog®o s  Jswsmfoddoo  Ggdbmammaogdols o
LEobodBgool  gohgbols o @odggo@gdsl, @o@ aodmobsds
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3090 do.
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0osbgdls FWA s MWA Jlgargdol 39bJcombsgmmdsls s @od-
1gogdl (dosgomomobmgol, gl goJbodgdygemo Fgomdol Jlgenols
LohJomyg dmbognyg@o Fgomdol Jigenol dmJbogmmdslimsb ghmsw);

dgmmby momdol 4 Jlgangdo - LTE/LTE Advanced (Long Term
Evolution);

dgbgmg msmdol 5 Jlgangdo - LTE Evolution/5G NR (New Ra-
dio).

9bogg@lsgnydo  gbsgbm  {gomdol Lolgemm  Hgdbmenm-
30900l gohgbsd dglsdargdgaro aobows dmdbdo®gdgenls Ibmenmo
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B9MbgBALgMgobo, Go3 sMdYg Lowgbosbo Jlgamols aocgdy [oo-
dm9Eygbmor omgagdmEs.

6 39Jbm@mpo0l as56g30mo@gdol obsdogs s Y30@MsGgbmdgdo

dgbogoamdo  gobligbgm, @md  21-g  Loygyby obgem®ds-
HoboEools s genmdsmobsigools Loygybgs. sdol doybgosgswe,
Log@msdmdobo  Lo@ganggmdgbogszom asg@mosbgsols (ITU — In-
ternational Telecommu-nications Unio)gs@obBogel oy ©oggy®wo-
bmdom, Ibmgmomls  Inbsbangmdols  bobggodl  0bGgmbgBmob
Fgomds xgto@ o6 ojgb. l-en adsgogzdo dmEgdgeos 0bGgmby®d-
dmdbdo@gdagdols Gompgbmds 100 Ly dmlobemgbg Fbmggaoml
dodomoo Mgaombgdols dobgogom.
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355030 1. 06@gH6g@0l dmILIs®gdagdols Hom@gbmds
100 bgen Jmbobegbg Abmgmom @gyaombgdols Jobgwpgom, 2018 ¢

OOamA3  gMox0g0056  Hobl, 0b@gMmbyBmIbdsmgdangdols
LodggMogg obodg@@ogemos  @gaombgdol dobgogom s  dodo-
mops  dgglsdadgds @gyombols  g3mbmdoggdo  aobgomsmgdols
ombgl.  §odygebo  spaomo  g3@m3sl  ggegos, w©lbo  (Ggaombo,
oo bodotmggenm  dmosb®gds) bads@om dgmdg soaoembgs.
ga®obsmgdos  obog, Gmd  o39M030L  xauno  sgdmosbgol 2
3MbB0bgbBL wo oo dm@olisi dbodgbgermgabo slodg@Moss.

Loob@gmglbm  dpamdsdgmdss o3 dbMog  bods®mggenmdo,
oo spaomo ol dmam®i goJbod@gdgeo, obg Imdoanydo
0639693 ImIbIstrgoemgdols  Lfdeogg  bowsl, @og  [omdmwyg-
bogros gMox0390bg 2 ©s 3.

"ITU: “Global ICT Developments, 2001-2018". httpasw.itu.int/en/ITU-
D/Statistics/Documents/statistics/2018/Stat_padiectarts_2018.xls
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888, bmanm 2017 Feools dmgnmbsmgol gobes 2 355 718, béwol
3M9803096@ds dgoeaobs 24.

8 Lododmggenml 53mbmdogols s dpa@oeo asbgoms®gdols LodobobE@m.
http://www.economy.ge/?page=ecoreview&s=39

7 Lododoggeml 30dnbogs0gd0l do@ganmomgdgemo gémgbgmo jedolos.
https://analytics.gncc.ge/ka/statistics/?c=mobiles&f=mobint&exp=subs&sid=588275
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2013 Fanologol dmdbdognygdo  0b@gmbgdol xsdgdo dmb-
domgds dgoppgbps 7571 §d, boam 2018 Feool dmgmbogol 5
13877 &3, dmbdsdgds goobodws 66.87-x 9.

dmdoenydo  0b@GgmbyBdmadbdomgdagdbol Gomwgbmdols ©s
dmdbdo@gdgeo  Jnagemdol bawols jmgnoEogbdgdols dggom-
04600 gomgdm 0bGgMbgd dmbdsmgdol bOLL ghm 56mbgbB by

6687 / 24 = 2786. Jgogaoe gomgdm, Gmd gzoboligbgmmo 6
Feoli gobdoganmdsdo Lods@mggermdo  dmdoanygdo  0bBgdbgdol
dmbdomgds  gom  sdmbgbBbg  Lodygsmme  momdol  28-xg@a(!l)
350boMEs, Mo dognosh dswomo dohggbgdgaos.

OmamO3 9439 ogbodbgm,  glopgbm Lo gengimdy-
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Lo gbosbmsb  dgoodgdomn  aodmfgggemos  dolo  b3gEogogzyco
9306moggdo s Bgdbmemmyoygdo g3odsdglmdgdom, Gmdgammms-
3obsi godmgymam dbmame yggemsbg db0dgbganmgbgdls:

69dbmemgool  mgom@odgdymgds 0beglool  gJl3gm-
Bgool  gIheganglmdols  dgggoligbom, 5 dmdogngdo  Jlganols
06630563 JB Mol mgomeotgdgagds  Lodgomme  50%-0m

10 bododmggarmlb  3mdgbogoogdol  dodgygemodgdgmo  gOmgbygmo  gmdolos

https://analytics.gncc.ge/ka/statistics/?c=mobiles&f=mobinttraffic&exp=traffic&sid=588275
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PROM 00930 OxXEIYLs, gomg bgdoldogMo  o@@gdbs@oyao
Lo gbosbo éajG(ﬂvagoo“.

dmdom@ygdmds  Jgbodm gdbamdsls  sdarggl  dmdbdomgdganls,
053059R@SE o5 0mEgl BoMmm A9madogools oy gddo
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guem  dogemg  Omdos  dgbsdangdgaro,  godg  Lowgbgdom
LOgase sJlgemgs (0beybE®oygmo 3Msjdogom 3-4-xg0 9gOM
LY @og00).

>mbodbyao  g30@o@gbmdgdol aomgsgmolifobgdom, dosgrosh
bd9bgdMogos 0bBg@bgdlgdgolgdol gg@mdo dmmsdsdy 3md3sbog-
b0l aobdwogro gmgglo glsgbm @Ggdbmmmaogdol gobgomsdg-
b5byg.

9Lbopgbm Bgdbmmmyogdo s  Lobmyspmgdols
bo@Eosmgi-g3mbmdogg@o  asbgomsmgds
B9dbm@mmaogdol aobgomsdgdol obsdogols gomgseolifob-
0900m, dgagodaros asdmgymm dgdpgao doGomswo @gbogbiogdo:
Lo@ganggmdgbogozom  @gdbmemyogdols gobgoms®gdsl ¢ b-
A9bg9e0gmas 3 doMomowo goJ@mmo 0b@gmbg@ddmdbdo@mgdangdols
bOES, mommggmo  Jndbdodgomol  dogd  gJldmbgbzosmgdew
dbomo dmbdodgds s Jmboigdms jmbggmygbioo.
Lo@ganggmdgbogozom  §gdbmmmaongdl  dmdmols  yggansby
domogmo bAwol  Bgd3om bobosmpgds glswgbem  bs@gengzmds-
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THE USE OF WIRELESS TELECOMMUNICATION
TECHNOLOGIES IN AN ECONOMY
Summary

In the article the essence and role of wirelessctghmunication
technologies in an economy are studied.
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THE PECULIARITIES OF TELECOMMUNICATIONS AS HIGH
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Summary

The paper deals with the most important sectoh@feconomy, such
as IT technologies, namely telecommunications. Hedinition of IT
technologies is indicated and is noted that anyesplof public life is
unimaginable today without communication means,hsas: internet,
networking of information exchange, cellular comication, etc.

The paper presents the historical cycle of techyicéd revolution
and gives IT and IT technology current market asialyit is noted that its
special feature is its globality. The telecommuti@es market is the most
dynamic sector for the economy. This kind of sexvitakes easier enter out
the foreign market and stay there. That is why maransnational
companies operate today in the telecommunicatiec®s

The paper states that the world leader in the debd@cunications
services is the US. In recent 777 years, howet/ags a strong competition
with China, India and some European countries. legethe ratings of the
leading companies operating in the telecommunioatimarket. It also
analyzes the digital data and core trends of tlaigket development.
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Tamar Tapladze
THE PECULIARITIES OF ARTIFICIAL INTELLIGENCE
AS A HIGH TECHNOLOGY APPLICATION IN THE ECONOMY
Summary

This work discusses the economic importance offididl Intelli-
gence, as a recent to the high-technology sectbitarfuture role. It starts
with a brief overview of basic concepts of Artifitilntelligence and Ma-
chine Learning fields and investigates its commsasusuch as in Computer
Vision and Natural Language Processing, as weltsasutlining steps of
integrating an Al system in an organization whictt@mpass choosing a
problem and evaluation methodology, collecting preprocessing dataset,
choosing and training an Al model, and integratimg system into the ex-
isting workflow. The author then discusses therimmtonal outlook and
competition on the development and integration gffécusing on global
leaders in the field such as the US, China, an&theThe article also anal-
ysis various technical, economic, and moral proklessociated with the
use of Al.
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Rozeta Asatiani
ON UNDERSTANDING THE ESSENCE OF
THE COASE THEOREM
Summary

In 1960, Ronald Coase published his most influémtaper, "The
Problem of Social Cost", which was considered @ngkample of externali-
ties or external effects. Essentially, this hypsthéias left its mark in the
history as the Coase’s theorem, although earlisrisbue was also regarded
by Arthur Pigou in his book "The Economics of We#fa Besides Pigou,
the mentioned theory was formulated by George &tigl 1966.

According to Coase, negative externalities do rawise irrational al-
location of resources if there are no transactiost If the parties agree
unequivocally on allocating resources efficientlygy will solve the prob-
lem of negative externalities. Coase also rejetiiedview that externalities
in any case necessarily cause market failure. dtessthat it is necessary to
distribute the ownership of resources accurately mmimize transaction
costs.
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Coase explains the economic essence of propetttsritn his view,
the more precisely the ownership of the propergefined, the more exter-
nal expenses transform into internal costs.

There are cases when the Coase theorem is unduleefthis takes
place when the negotiations are impossible or mdhg expensive. When
institutions increase their expenses, it is necgsta replace them with
more effective institutions. In this case, techgatal progress and accumu-
lation of capital (both physical and human), whaiitomatically generates
economic growt play an important role
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Tamaz Gamsakhurdia
Teimuraz Pestvenidze
AN IMPORTANT ROLE OF BUSINESS ENVIRONMENT
IN SOLVING SOCIO-ECONOMIC PROBLEMS OF
THE COUNTRY
Summary

The paper deals with important ways of solving atgasks made
by the government to resolve the welfare of thenty's population and
improve its living conditions . It also includespasts of current issues re-
lated to the development of SMEs and migration |enois.

It is also noted that Georgia with its own locatimatural climatic
conditions, has a great advantage over many othantges, but still the
country is in a difficult situation. The vision amianagement of state offi-
cials in the country's central government and negjistructures are not ef-
fective. The reason is that it does not possessitessary knowledge,
management and experience that is essential foefflitent management.
Managerial thinking is low and their managemennéfficient . It is em-
phasized that good management for the state @wilasit is an important
factor in increasing the efficiency of the orgatiza. The state employees
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must always think about carrying out their semsilalctivities and enforce
their rights and obligations with high responsibil The recommendations
proposed in the field of scientific research muesttaken into consideration
and after build the management of the country.

It is emphasized that foreign governments try tatdsh an appro-
priate legal framework to promote SMEs developnsrm make national
regulations for the bank sector in order to ma&es-interest or interest-free
and long-term loans available.

In such promotion the Georgian man can turn hisgimetion into
reality. The authorities should take care not dalgtop the massive flow of
the population from the country but also to creaeitable conditions for
more than a million Georgian abroad to return &rthountryside.

In the paper it is clear that nepotism has a girfatence on the
management structures of the country that is espeén the position of
unprofessional, inexperienced personalities. Thezess of the country or
the person was and still is disciplined labounjok is of great importance
for the state.

Also, one of the components of the discipline afieancial re-
sources and the knowledge how to spend themaltasyzed that the funds
of the state budget are not spent in effectivesvay

Today, it should not be argued that a good busieeggonment is
one of the most crucial factors in economic develept and advancement
of the country. Its formation should be an importesmponent of a coun-
try-oriented strategy.

It is noteworthy that the authorities of our coyrghould not call in
guestion the cherished dream - state interestsatlgperceived to be nega-
tive in the development of the country. Officialm@oyed in power should
always be engaged with new achievements in ordezach significant im-
provement in the reconstruction of our country tbge with their own
team. Their work should be valued not by the quaiit their supervisos
pleasure their superior but by the way how histhdres are fulfilled, how
the level of people's lives are increased, howhmpercentage of unem-
ployment is reduced, how much the infrastructuremigroved, what is the
mood of the population and others.

We advise the government to establish businesssfand business
incubators that will actually support businessmianthe crisis. Otherwise,
business situation will become worse. Rescue thmam resources of the
country and reduction of people’s flow abroad cahbe done only through
subordinate acts. It is necessary to make the rmlicy for self-
consciousness, labor discipline and business tietvi
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The disappearance of the villages and many otbasans have sig-
nificantly reduced the main indicators of the agitigral sector. In the first
quarter of the 21st century, the area under cr@ssheen drastically re-
duced. In this case, the Government must implerigtit efficient reforms
that will remove the existing negative events ailtl focus on the devel-
opment of local enterprises and various sectdris necessary for the gov-
ernment to make right decision for solving thesebfems as a priority
direction. Together with people, experienced andlified experts, the
government must develop an optimal strategic phat tvill provide and
implement effective reforms in the shortest timéjol will actually change
the business environment and create an optimittiode to the population,
making investors motivated and reduce emigratioisue regional infra-
structure to reduce internal migration from regidoashe capital. All this
will enable us to improve our socio-economic pat#rin the shortest pos-
sibletime.
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