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About monitoring the technical condition of cars

Otar Gelashvili, Valeri Jajanidze, Vasil Abuladze
Absttr ac

The article deals with the tasks of monitoring the technical condition of vehicles, in
particular, their periodic technical inspection, current rules, analysis of the planned results and
development prospects. The means necessary foisubeessful implementation of the
inspection process, the issue of compliance with the parameters determined by the current
regulations, the parameters determined by the vehicle manufacturer, the problem of compliance
of the methods of periodic technicakpection with modern requirements are discussed. Ways
of development and improvement of methods and technical means of periodic technical
inspection of vehicles.
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Prospects for periodic technical inspections of vehicles

Otar Gelashuvili, Valeri Jajanidze, SabaKoplatadze
Abstract

The article discusses methods for determining the technical condition of vehicles, in
particular, methods of planned and unscheduled diagnostics, methods of their provision, as well
as thepositive and negative aspects of their use. Tools needed to successfully complete the
inspection process. Gwoard diagnostic puncture of cars and the stages of its development, the
role of onboard diagnostics in the process of monitoring the technicalitton of a car are
discussed. Ways of development and improvement of methods and technical means of periodic

technical inspection of a car
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Improving information management of the workflow of

the internal combustion engine

Otar Gelashvili, Valeri Jajanidze, David Dzotsenidze
Abstract

The article discusses the principles of operation of an electronic control system for
automobile internal combustion engines. Features of information management of the process,
the process of searching for information, processing them and executing commandisef
executive device is described, in particular, by the information processing departinent
process of agreeing the value of one or another work parameter with the optimal one. A model

for ensuring the continuity of the "dme" mode of informabn management is presented.
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A GENERALIZED CONCEPT OF THE LOCAL AND GLOBAL
IMPACTS OF ROAD TRANSPORT ON THE ENVIRONMENT
Jumber losebidze, Giorgi Abramishvili, Khatuna Mgebrishvili,

David Dzotsenidze, Levan Mamaladze
Abstract
The paper discusses what significant changes have been made to the existing simple

conceptual model of the impact of road transport on the environment; Consequently, the model
has added new members that focus on important environmental factors such as high oxygen
consumption by road transport and carbon dioxide and heat emissions pAtsibed from

model compilers (image members) whose factors are local, global, or both. The obtained model

more fully reflects the essence and scale of the impact of road transport on the environment.
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On the issues of improving the operation of the

Georgian Railway
Petre Kenkadze, Avtandil Sharvashidze, Tariel Kotrikadze,
Rezi Kashibadze, Nika Kotrikadze
Abstract
The article considers at this stage the issues of imprdalimgperational work of the

Georgian Railway, namely: the correspondence of the processed capacities of the port stations
to the required values and, against this background, the ways of their growth; in the-railway
maritime complex, improving technology reduce the time of transshipment of goods and the
establishment of rational relationships between railway and maritime infrastructures, in order

to improve their performance.
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SIMPLIFIED METHOD FOR CALCULATING THE SERIAL EXCITATION
TRACTION DC MOTORS ERSSTARTING RESISTANCE
Sergo Karipidis, Avtandil Sharvashidze, Mirian Tsotskhalashuvili,
luza Skhirtladze
Abstract

In this article is stated a simplified methiod calculating of the series excitation traction
motors ERS starting resistances that significantly reduces and simplifies the amount of

computational works.
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Abstract

Jn the article is considered the importance of carriagelm®deunning order in the
providing of safety. Based on the existing statisticsac of share ofbaexés damaes is
analyzing causes and and technical means for their revealing. Beside applied in the practice
devices for revealing the overheating of alatxes are considered the fmenditions that would

causes the damages in aklexes and be taking into accowatttheir survey
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ORGANIZATION OF THE WORKING PROCESS

WHEN USING GAS FUEL IN MARINE DIESELS
Zaza Shubladzé, Zurab Saladze, Jemal Sharadzé
* Associated ProfessoBatumi State Maritime Academy
(Bat umi State Maritime Academy, Rustavel

Republic of Adjara, Batumi, Georgia)

Abstract: The requirements of the International Convention of the MAPPOL, 73/76 regarding
the reduction of sulfur content in fuel describe: the ways to solve the problem by using gas fuel
in marine diesel engines, the advantages of-fluelldiesels, and the nesasy design changes,
features of the work process, questions of economy and the efficiency of gas fuel for the diesel
engines.

Keywords: The ship's internal combustion engifEgs engines;asturbines Diesel generator.

One of the urgent tasks currenticing the marine power industry is the use of fuels
with a low sulfur content or with its complete absence. Starting from 2020, under the
requirements of an international convention, restrictions were introduced on the use of fuels
with a sulfur contentfomore than 0.5%. This leads to the fact that it will be impossible to use
heavy fuel, and it will be necessary either to transfer the marine diesel engines of the transport
fleet to more expensive diesel fuel or to stop the fleet. Gaseous fuel, inlpamiatural gas,
has some advantages as compared with liquid fuel. Goo#traotk properties of gas fuels,
favorable conditions for mixture formation, wide ignition limits in mixtures with air provide
high technical and economic indicators of enginesteims of power density and fuel
efficiency, the best modern gas and-ti@sid engines are close to liqufdel ones and have

significant advantages over them.

Fig. 1. Natural gas tanker.
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Fig. 2. A natural gas marine engine.

The applied gas and gasjuid engines differ in a wide variety of ways of organizing
work processes and structures, but they can be subdivided according to the type of gas fuel
used, the peculiarities of the organization of the mixing process, ignition, and combustion, as
well asaccording to the principle of regulation of these engines. Gas engines differ in the type
of organization of the gaseous fuel ignition process. They are usually created based on

commercially available liquid fuel engines.

Exh. i S Air

Air intake and gas injection Compression of gas/air mixture Fiotidelingection‘and igeiion

Fig. 3.

The engine is started alesel fuel, and the entire nozzle is used, both small and large
needles. If the start is successful, the ignition is stable, then the engine switches to gas fuel. It
takes about a minute, fuel change

Maintaining the correct air to fuel ratio over thdienoperating range is essential for
these engines to prevent knocking or ignition errors and to keep emissions low. This is achieved
through the use of Waste Gate, an electronically controlled exhaust gas bypass system around
the turbines.
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In case the gs cannot be used as fuel for the engine and there is no reverse liquefaction
unit on the ship, a system for burning such gas is provided. This unit is called Gas Combustion

Unit or Thermal Oxidiser, and is installed in the vessel's false pipe.
SAACKE Gas Combustion Unit (GCU)

Dilution and

cooling asr

Fig. 4.

Gas engines with internal mixture formation and prechasfiber ignition have been
developed. The same scheme was used to producestzigeengines for diesel generators and
gas engine compressors. Later, engines with liquefied gas fuel supply systentseated. In
these systems, liquefied gas was first converted into a gaseous state, and then mixed with air in
a gasair mixer installed in the inlet pipeline, i.e., it was organized into external mixture
formation (in mixing devices similar in princglto carburetors, providing the same means the
required composition of the mixture in all modes). At the same time, fuel supply systems with
guantitative, qualitative, and mixed control of gas engines were developed. Ignition of gaseous
fuel in the combugin chamber (CC) of a diesel engine is possible from an additional spark
plug (prechambeitorch ignition), due to the heat of compression of theagamixture and
from the ignition dose of diesel fuel. Pkembustion gas engines are much more compkax th
externally mixed engines and are not widely used at present. Direct use of gaseous fuels in
diesel engines without an additional spark plug is possible only with a compression ratio of 22
and higher, which is due to the high aidaition temperature othese fuels. Therefore, gas
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diesel has gained predominant distribution, in which a dose of diesel fuel is injected at the end
of the compression stroke of the gas mixture. Moreover, the ignition dose depends on the
characteristics of the gas diesé$ (@imension, level of force, properties of gaseous fuel) and

can vary widely (from 5 to 50%). When converting diesel to gas diesel, minimal engine re
equipment is required, which consists of installing aajasixer in the intake pipeline with a

gas suply control system when changing the load mode (quality control) and some structural
modernization of the diesel fuel pilot dose supply regulator. Gas diesel with a pilot dose of
diesel fuel has been developed for marine, digeakrator, and transporisiallations for use

in gas pumping stations, etc. At present, much attention is paid to transferring the operation of
marine diesel engines from liquid to gaseous fuel, to save and reduce toxic emissions with
exhaust gases. In this case, the engine fyglgsystem must be retrofitted with gas equipment

and appropriate safety measures must be provided. It should be borne in mind that converting
liquid-fuel diesel engines to a ghguid cycle is not so easy to carry out in practice. First of all,

you needo decide which method of forming the working mixture in the cylinder is better?
When installing a gaair mixer in the inlet pipeline with a gas supply control system when
changing the load mode (quality control), it should be borne in mind that thet diegine's
operating cycle will be carried out according to the principle of isochoric heat supply with all
the ensuing consequences. The maximum combustion pressure will rise sharply, which we
cannot admit since it is a limiting factor in the reliabiliiithe diesel engine. If the maximum
combustion pressure is not exceeded in excess of the existing one, it will be necessary to reduce
the fuel (gas) supply. This will lead to a decrease in diesel power. At the same time, the decrease
can be significant-or example, for a 6LF58 (6CHN 58/105) diesel engine, when using a cycle
with ignition with an electric spark, the value of the maximum pressure pg can increase by 8%,
and if the excess air for combustion ratio remains unchanged, the indicated ratedavilower

drop by more than three times. The turbine capacity of the turbocharger will not be sufficient
to provide the compressor with the specified boost pressure. To maintain and ensure the balance
of power of the turbocharger, the boost pressure or cosipresatio must be reduced. To
restore the diesel power and balance the turbine and compressor power, the combustion air ratio
can be lowered by increasing the gas supply. This will lead to an increase in the value of gas
consumption, a decrease in coea#fitt of efficiency, and an increase in the specific effective

gas consumption. At the initial stage of gasification of marine diesel engines, when the cost of
gas fuel is seven times cheaper than heavy fuel, this does not have any noticeable value. Note
that this has been the case since the beginning of the use of heavy fuel in marine diesel engines.

But in the future, this may become significant and it will be necessary to find ways to reduce
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the specific consumption of gas engine fuel in marine dieselengrhis method of operating

a diesel engine on gas is possible only forf&tuoke diesel engines. The second way is the use

of double injection nozzles when there is an atomizer for injection of liquid pilot fuel and an
atomizer for injection of gases fuel or separate nozzles for supplying gas fuel and liquid fuel
[7]. In this case, it is possible to organize the working process in the cylinder according to the
mixed principle of heat supph/first along the isochore, then according to the isobafTiéis

makes it possible not to reduce diesel power in any significant way. For instance, calculations
for the 6LF58 diesel engine (6CH N 58/105) showed that when using heavy fuel with a heating
value of Qn = 41868 kJ / kg, the nominal diesel power \eilNken = 4413 kW, and when using

gas with a heating value of Qn = 36720 kJ / m3 and 10% heavy fuel oil additive as a pilot, the
total calorific value will be 37213 kJ / kg and the rated power of the diesel will be N en = 4258
kW. That is, with a decrease the calorific value of the fuel mixture by 11.1%, the power will
decrease by 3.5% while maintaining the main parameters of the working process (p, p z, p ¢, €,
a, etc.). Probably, recommendations should be developed on the operating modes of diesel

engires when switching to natural gas.

..

Relique- Relique-
'acﬂm. L“G Lm m-
| |
|
Cryogenic

Fig.5. Basic schemes for the transition to the use of gaseous fuel in the main engine

Oxidizer- oxidizing agent; HP Compressohigh pressure compressor;
Reliquification- gas reliquefaction; HP Vaporizerhigh pressure evaporator; Cryogenic HP
Pump- high pressure cryogenic pump; LN@Gquefied natural gas (LNG); CNG stands for
Compressed Natural Gas (CNG)
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What modes can be used to switch from liquid fuel to gas fuel and vice versa. The
industry produces athe elements necessary for the transition to gas fuel on ships of small
displacement: gafieled engines, cryogenic tanks for storing liquefied gas, gas analyzers. All
this equipment is not only produced but already has the approval of the Maritime IRefgiste
Shipping. When economic feasibility arises, the use of gas will take its place on ships.
Currently, there are no technical difficulties and regulatory restrictions on the use of this type
of fuel on ships.

Recently, there have been trends towarswitch to LNG as a fuel and more thorough
cleanup of emissions to the environment in order to meet the increasingly stringent IMO
Regulations. This leads to the development of engines using two types of fuel, diesel and LNG,
with a shift in the future tengines using only LNG as a fuel, as a cleaner fuel. At the same
time, in order not to install complex and expensive purification systems, as well as to reduce
fuel consumption, the vessels are switched to the "Slow Steaming" mode, i.e. swimming at low
speads. This, in turn, requires a transition to {speed engines.

In fig. three schemes of switching to gaseous fuel for marine diesel engines are
presented.

When developing CNG engines, two options are possible. When such engines are
developed for LNGarriers, liquefied gas is already on board and@bigas (BOG) must be
used as fuel. The gas supply system would then be able to supply gas from the cargo tank to the
main engine and to the dufalel generators. The gas supply system must also préoridms
supply to the Gas Combustion Unit (GCU) in the event of high gas pressure in the tanks
approaching the permissible limit value.

Fig. 6. New engine gas supply module.
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In the second case, for ships of other classes, for example for containgéhahgusnot
carry LNG as cargo, both LNG tanks and a gas supply system from the tanks to the main engine
and generators must be installed. In this case, the problem arises of designing space for LNG
tanks without losing container cargo capacity.

From a tehnical point of view, there are only small differences between diesel and gas
engines. Let's consider the operation of an engine on two types of fuel using the example of
engines of the MEsI Dual line of the MAN B&W family of MAN Diesel & Turbo.

The figure shows the components that must be added to the design of the engine to be
able to run on gaseous fuel. The gas supply line is designed according to the principle of a pipe
in a pipe with ventilation of the annular space and installation of sensohsydowcarbon

infiltration for an emergency stop of the engine. And in fig. 5. This node is shown in section.

Sealing oil inlet
l Hydraulic oil inlet

Gas leakage detection

Cylinder cover

Connection to the
ventilated pipe system

Gas fuel supply

Fig. 7. Sectional view of the feed unit for two types of fuel.

Gas fuel supply gaseous fuel supply; Connection to the ventilation pipe system
connection to the ventilation pipe system; Cylinder covewylinder cover; Gas leakage
detection- gas leakage sensor; Sealing oil indiquid fuel inlet seal; Hydraulic oil inlet
hydraulic fluid inlet.
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To control the engine using gaseous fuekpacial system is built into the engine
structure. In addition, in addition to the gas supply system, the following units are added to the
design of the main and auxiliary engines:

A ventilation system for v esapplysystemioshaengife t he
A system of seals when supplying diesel fuel
fuel; this system is fully integrated into the engine by the engine manufacturer;

A inert gas syst em ystanrtotheengigd wilginettdag gas suppl
A control system and system for ensuring saf

Engines of the MESI range for container ships, gas carriers and bulk carriers

In the coming years, apparently, there will be a gradual increase in fuelggaasand
engines operating on two types of fuel will become quite-effettive. And there is expected
to switch to engines operating only on LNG.

Conversion to CNG is quite possible for the engines of the ME oCMéange. A large
amount of researchals been carried out by shipyards and classification societies, and currently
there are dudiuel engine designs for vessels of almost all classes. LNG tanks reduin@@s
more space than diesel tanks due to the low density of the gaseous fuel.ibm aith@ise tanks
require an effective thermal insulation system. The Gl range engines require gas compressed to
a maximum pressure of 300 bar. Gas liquefaction and regasification technologies are now
available and related technical solutions have beeramdby HGS, TGE, DSME, Cryostar,

HHI and now also MHI.

What all of these systems have in common is that they include:
piston pumps for pumping LNG under high
automatic pump control system to maintai

h echangers for heating LNG to the temperature required by the engine;

o 3o Do Do

buffer spaces for absorbing pulsations ¢

299myg9690mo {i4sHmgdo s WoGHIMIGHWGY:

1. IMO i MARPOL 73/78 (2008)Regulation for the prevéion of airpollution form ship,
Revised Annex VI to International Convention MARPOL 73/78 IMO London

2. MAN energy solutiori Emission project Guide (201,8)

3. MAN B&W Diesel A/S Copenhagen, DenmarkEmission Control M\N B&W Two-

stroke Diesel Engine;
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4. Shakeri O Barati A.- Marine Transportation of compressed Natural Gas // Thiea®
Gas Forum 2009;

5.1SO /TS 18683:2015 Guidelines for systems and installation for supply of LNG as Fuel
To Ships.
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Investigation of the kinematics of the epicycloid mechanism

Zurab Mchedlishvili
Abstract

The article presents a kinematic solution of a planetary mechanism with a satellite,
which is in external engagement with a fixed central wheel. The geometric features of the
mechamsm path allow the use of this mechanism in machines, providing technological
processes for which minor oscillations of the driven link are sometimes required at the stop
stage. Mechanisms of this type are used in the textile industry, where in theetreaf a
material, it is required that the executive body can make slight fluctuations relative to the

temporary position.

930303000 394560Bol 30bgds@GHozol 33erga3s

BM5d 83903300
9oy

bGOGH05do FoMImgbowos Lodguo@ol ddmbg 3wsbg@o®eo d9dobobdols
306905303160 330935, OHMIgEroE 00Ymeqds oM dmEgdsdo 1dMmsg 39bGHME
3005 035¢msb.  39doboBIol  BHGogdBHmMmool  mo30L90Mgd900 LIS gdls
00935 90mygbgdmwo  odbgl g d94sboBdo 8564569030, ™I gdo3
BMHMB39gmxzgb  GH9dbmwmyon®  3Mm3glgdl,  MHMIYGEMIM30LsE  bobwobob
BoFoMms dodymero Mmool 3300y Mbgzgdo aoBgMgdol 9@9390Dg. glgoo Godol
9995603900 459m0ygbgds GHoduGHoW e FoMdmgdsdo, Loss MMIgErodg Fsborols
©5999853980L5L dMOMbM3z9gds JgALOINGdgo MEYRBML F3069 Mbg3900L d39ds
399560Bdol OHMId0mo JoBgMgdOL M.

66



F905500 ,,HHBL3NOEHO ©5 B56Js550TIBBEMd“ Ne2 (51) 2021§.
YIIK 621.9

Onpepne /HeHIWE € HHO
negpPopMUPORDEA OMBDG@IM A U

nepemvMeKHOEMKRBRS TKDO

3 afle/laHd BKOO HOU a M
3ypab MuepgnnuuerAu AXnx Mapsaa JIcabepwn

*oMmdMmisg dels 4 GlesY g2 S 62 54 ~dedud m&d2 Iz dzd

* *gud dzd MM E d 2 C tsdzdzj H Y N Jdzj >y detsH gtdasy detsc ts
HsClstste  Isjadzd uj MSdn dzO k ¢
“**sBddzd M ¢ d2 ddmisdlskzls G 5 tc dzts 2 d3d =~ Odzed € d,
His®GlEs j 7 dzd ud M& d A dzOE ¢
(F'py3sumHcKkuNm YT HEVX BHEVPH CEUCTK EUTHA, y, 0175, KocTasBe
Téunucwu, F'pys3sunsa)

Pe3wwMe MlsOIls § tcOMmMmMBEsIstej dz ©SHJdz gL BBJ StSH K

¥4 MsCtsimls: h qietsC s ftedd3d dgv § 3" = ® toCGo dzd ydz
BzON d dzdz’ = OGtej OO MlsOIsduyj MS d dzj st toj H j
[ d2Mlsakzs h Ow dzO Eftckzcglkzs mMd Mmils j di3kz Mstetsd Is
MisOlsdyj M¢ Ow ZOctelzL €O ) dzOh j &3 fdzkz 4O j W
kOC et O ldzf ¢ Uy ofjct fsdLotsHdIlmw Bj StHS
ftocj HMIsOo dzv j Is W lzdeH Od3j dzls Odz! dzlz © L OH Oyk fls tc
Mstetsd Is j dz' dz" ~ CsdzmistclzC yd d.

KniouesBble fMlgjitepjads , Ot § O, i 4t d3d dadzts § md Wi

BBepeHwune

s O¢ dL o j Mmls dzts B Odz¢ d f4Jted d3j dedets G s fnJ
Mstets2 Isj dz dz" = d BZON d dedz’ ~ CdemlstclzC ydwn
sy  dz dzlz ¥ dz’ fted Mlstes?2lsj d Mise j Bl Y o5
[ vy tod 1 Odzad W q o Bsdz h j2 bilss?2 ydoe sflsd q
SftejHjdv,jlshw W steds0 bkfttkzes?2  ddddd B OdS d
dLedB O h dna Bs d3j dzls s d fjtejtejL " @08 h dn 1
CSEHO bftekeddd  dzd dad v oz fsd Ly lsfyw H dz¥
s stedz’ n tej OCydd o dzd W dzd v d3d fijtejtejL " 908 h dn

67



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.

o1 h jdzOL o Ocedz’ R Csdmlstk S ydd tOydE8d@Od dzts

f dzsh OH j 2, yls ts d f otsH § dzO dzts ) dzOh j 2
OcHOBHaAH=4 yacThb
[ dzw sBJ W Mmdzj ded W d3d sStsH O d3ts d3j dzls dz" = f dztsh ©
dL sBtOy Jj dadzlz ¥ dz0 tedfmy. 1. { d&z20 dZ® ¢ te Iz YnjdafO
3" JodzdHd3 ) 1 Ists? BOdzC | Qomidthise{d x4 dzj BJOMHE  H
fmMdzj © © tsls L Istscets L dzj d3d dzls O ftcj HiNlsOo d &3 (
H ZOr sHWhHh d2 Mwvs SO0 1 l®dEE)Is swdapfdsj ded Q d dzz st 2
Q Qraw —MNow (1)
Clsts 9" tcOy J dzd 4 J Mlis MisOIsd yj M& d?2 d3ts d3d dzls
H dzd dz® éd or MssbdsmdIlsj d dzts oL WIS tsEWMs tf BtsQf di Sted)j . . |
sO¢ COo¢ ) Hj2Mlseadlsj dz dztsfisd oMy Loz d3 d
BkHjls tcOo j @, Mbdidsd Odedl) jnr HJ W SEBOYdWw dzd o fmJ
B OdzS d tsls COC B2 B. &zd B s syt d H B L OH J d
! |
A B
M
El
_— ’
A B
)@)
b
)
tdm. 1

68



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.

| V10 OV (2)
Clsts o Oy J ded J W dzW j Isfw ) Is-Q Is@fCudg ik J doelzts G st
B Y HE Is s Y€ 2 L OBy dzk 8s@ dzts ) d Is jCdz! dzts stsy< d
Clsts or tcOy J dzd J B3ts y dzts tcOMMdizOlstcd 9 Ols C

B OdzS L OH j dz@dzflzs 2 Mepts B tsHsdgE, otc d IsisQuEtglz y 4 dzd «
f dzsh OH-. 8
LGBz fsostetsls O  BBEO dzClsfs 4 @p J d€ O SR RMBFASB z ¢ dzts o
H tsC, Mdzj HisS9 Ols j dz' dafs::
Q .. —Nw 3

P P2 Ps

A
7 Y

tdfm. 2
LGBz ftetsecdB O sBteOL 2§ d3" 2 dzd dzd § 2 ftctscds
fd dzts 2 z dzj o 52 sf ster f Gsted L sdzls Odz! ¥

69



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.

HOo dzj dzd J§ flo sB SH dats 2 B Odz¢ d fted dd—tOL .dzOc oz

] {5 jtj ydesds Mj xpked ddzj o Ot LOHHEFEOERIIH j 2 f
Hdzd @G H ) s dsj dals fesmiss? fMotseBHBGE2 BOLSJ.
vOCdd GBEOLsE kesd b dj oRsRbHjls] swdo j dz

0 . —= (1)

[ f) dzd BSHEZEE j sk ©obgsdglud 20 § st dzdzOw |

Bts B34 dels § ddei sydd fsfjted ydescts md wd ded v f s
o | — 2)

s 5y dzts kOCY ] f sdkz yd ds {5 shdshjd
o | — ()

10fdhjd3 L Oedmd &ssMmisdd BUE) diftsizdz” dgdO ) dogsizl Jdzigls O «
0 —0 (4)
0 -0 (5)

L@ f OsE @ Of sH o dzd W dad j 8 dzjoBtS®Rj dzls Asff s tor
bedr 066 af BJOs H o dzq W dzdbj o to O edigsddz dlesd st T 51
qL ktcOo dzj dzd 2 :

op  — — — (6)
osp [V — —a— | — (7)
o B — —a— | — (8)
o |, — — — (9)
) s dzdzr k¢ dzr o d&sBtSd Mjujddd §sdkzyo

S T — 4 — (10)

LT = — (11)



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.

LHJ e zOmdes tedf. 1 L d@OYO, s
., Wsd3j dzls f-dzsh OHEfls dzsh j dzd B s te dzfs 2
., —— B d dls fdash OHtgls dztsh j dzd A\ 5 to dzs 2 9

, T WBtsd3j dals d dzj ey dls dets f pztzdf PH ¢ tsB)Hzs 2 s

., —— @ d3j dzls d dzj te y-ded tf lsirtsts "OH did d Y 5t dats 2

L —  Bisiizls § @zsh Ot datsh j dzd 1 5o dzts 2 o |
— kftkzced? o j M 50 ¢ B OdzS dz0 H dzd C
- kftkzad? o j M s d B OdzS dz0 H dzd dz

3aKnwyeHwUue
1d s fted 2o dzd ud ded W 9 Is ts o, HttEY 3 2 y@OEdz

o tsj 2 s &OSsHWI ¢ Og dBisy dats h oS s g
flsesdlsj d dr o CsdmlstekCygwa, COSC COwsOnd
$jfMmsCsmisd, f ted dsj dzj dzd J 50¢ -~ L dzj &) dzls ts o |
sfstedr 2 d Mddser s |dj B dsss &O eBSdj|
ZOc kL S (. { Ofujls sOCdR B Odzs € W dzw j Is fyw
ZOMlsswh j 2 OB sl j HOjlsfMw BBdjj O% ¢HP,] lsd,
o 5L d3tsy dats fyls - dMisd Lo Ols! jes Hd  fwOCIsdy

NIntTepaTtypa:

1. 6jdgtc R. ¢. - of Sotalit ldsdtsoodzj dgd j t . B3OS ted Odzis o .
56 0.

2. des@B@c.j o [1QMYyJ Isr dzO ftosydesmisy [1 ®R dZDY B Glais |
U . 2 884 M.

3. [ Sf dzr 2 5. o . t-QHFERddE O 1 BOLY 60O
CdemlstelzC yd 2 [ . f Oh ddesmistetsj dzd 4 , 2001¢.

4 . A j BH S frdujef totslls. d afRlsdzde H0.ds® " d dzts i) Is, el 88&dzd j
592

71



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.

Determination of stresseddeformed state of variable

secticn beam rigidly embedded at ends

Zurab Mchedlishvili, lvane Jikhvadze, Marina Losaberidze
Abstract

One of the methods of calculation for strength and rigidity widely used in various
constructionstructures and machine units of statically undefined beams of variable cross
section is considered in the article. The construction or operational static load acting on the
elastic system is symmetrical in our case. The calculation of beams of this mgpst easily
carried out by the method of moment areas and represents the fundamental task of the

construction mechanics of machines and construction structures.
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Kinematic investigation of gearlever

two-wheeled articulated four-link
Zurab Mchedlishvili

Abstract

The article presents a kinematic solution of a serial-ge@r mechanism, that is, in
which an externally engaged drive link of a gear kinematic chain is rotated by a driven link of
a leverchain and in which there is not a single movable link providing a constant-tenter
center distance of a pair of gears. The geometric features of the mechanism trajectory allow
this mechanism to be used in machines that implement very diverse andxclamplef motion
of links. In these mechanisms, the number of movable links of the lever chain is more than one
and disconnection of the gear chain from the lever chain does not change the degree of mobility

of the latter.
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Installation and dismantling of construction equipment

Davit Bakradze, Nikoloz Nareshelashvili
Abstract

The process of assembly and disassembly of construction equipment is an integral part of
their operation and maintenance, while ttechnical requirements for assembly and
disassembly are strictly observeBerforming these processes in accordance with the
requirements is a complete guarantee of the efficient operation of the machines and their
performance. In this regard, preparatior the subsequent actions of assembling and

disassembling machines is the first task of the hired specialists.
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Labor protection when servicing equipment During

use and repair
Davit Bakradze, Nikoloz Nareshelashvili
Abstract
Labor protection is a system of legislation and related measures aimed at ensuring the

safety, health and working capacity of employees. Labor protection components are labor
legislation, protective equipment and industrial sanitation. The bakbaflegislation is the
provisions of the Constitutional Code of Labor Laws. In addition, the norms and rules of
sanitary supervision and state sanitary supervision are the requirements of the relevant building

codes and regulations.
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On one property of affine transformation

Simon Bitsadze
Abstract

There is considered in the work, in what casestorane transformation is isometric
and in what casésaffine one. The propees are given. The notion of affinor is introduced and
some of its properties are established. It is shown that the ratio of two volumes remains invariant

for any affine transformation.
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down-stroke start delay and ways of its reduction
Simon Bitsadze, Rusudan Bitsadze

Abstract
The dependence dbwnstroke startdelay i me on di fferent factor s
as a hoisting machine load lifting mechanism brake actuator is considered in the article.
Beneficial and negative impacts of féifentdesign pusher are given. Reduction of the

mentioned time is achieved by meansngmbranenagneto hydraulic pushdeveloped by us.
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On construction of Monge surfaces

Rusudan Bitsadze, Simon Bitsadze
Abstract

The work deals with characteristic properties of Monge surfaces. The conclusion is drawn
that each surface having countless number ofiilatlinear) geodesic lines represents Monge
surface. One method for Monge surface construction is given. Channel and tubular surfaces

including cyclides, obtained through Monge surface degeneracy are considered.
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TECHNICAL DRAWING TEACHING METODOLOGY

Meri Demetrashvili
Abstract
The paper presents t Hec hmaiicnale niprhaaveiensg 0o,

optimal selection of study material; familiarity with literature, including standards (by topic);
the theme of organizing the leaning process is emphasized; the theme whole course is divided
into stages that are logically reldtéo each other in principtieom simple to complex; the
purpose of teaching this subject are clear. Graphic work at all stages of the training should be

executed on a drawing sheet, as well using a computer predrata-CAD.
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SOLVE METRIC ENGINEERING PROBLEMS BY
DRAVING TRANSFORM METHODS

Meri Demetrashvili
Abstract

The paper discusses graphical solution of two metric engineering problems with
orthogonal plane transformationsethods and geometric construction based on: 1.The method
changing the planes of planes (Figures do not change location in space). 2. By the method of
flat parallel movement (figures change location in space). The result defines the metric
characteristicsof the task, describes the essemreperti@ transformations the graphical
description of the problem solving is simple and easily solved using graphical computer

programs.
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KINEMATIC STUDY AND MATHEMATICAL ANALYSIS OF
BASED ON INVERSION MECHANISM

Tea Baramashvili
Abstract

In the articleis statedan inverterconstructedn the basis of geometric transformation
inversion propertiesThe kinematic study of a mechanism constructed based on geometric
methods using the graphicsbftwareAutoCAD is consideredThe paper uses mathematical
expressiondo determine the locatis and coordinates of the inverierks that gives the

possibilityto determine the exact locations of the transmissienhanisms
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METHODOLOGY FOR CALCULATING THE COST OF
PRINTED PRODUCTS AND ORDER PRICE IN THE
AUTOMATED SYSTEM "PRINT -EXPERT"

TeaBaramashvili, Tamar Butkhuzi
Abstract

The cost of printed products is an important indicator of a company's performance. The
selection of costing method woudth be one of the key factors in making optimal management
decisionsln the articleis considerecn automated management software systematbald
calculate the cost of a printed product and determine the order price, calculates the unit cost and
displays the full value of the order. Collecting this information allows us to analyze the real

costs ofdigital printing in the shortest time.
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DEVELOPED WITH MODERN TECHNOLOGY USED
IN PRINT PRODUCTS PAINTS

Tea Baramashvili, Tamar Butkhuzi
Abstract

Printingpaints are one of the main elements of the printing industry, which has a great
impact on the quality of printed products. Téeplicationof printing pains was started by
ancient civilizations. Many of them have endured for millennia and even retxhisdhat
indicates that they had a fairly sophisticated technology of making paints. The development of
technology has refined and diversified the field mfduction and application of printingaints.

In this article we will brieflyconsideredmodern printing methods and their corresponding

paint, from a technological point of view
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Purification of bacteriophages in orderto study

their morphological properties

Salome Barbagadze
Abstract

A bacteriophage is a microbial virus that kills a bacterial cell, thus cleanses the
environment . Bacteriophages were first descr
Georgian, which indicates their unique ability to lyse bacteria and multiplyemtekpense.
Bacteriophages are a group of specific bacterial viruses with different properties that have

undergone longerm adaptation and evolution related to specialization.
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STUDY OF THE CUTTING PROCESS OF HIGH-STRENGTH

NEW COMPOSITE MATERIALS
Igor Gelashvili, Zaur Chitidze, Ilia Tavadze, Maka Zhgenti,
Nino Bzhalava, Maia Gogotishvili

Abstract
In the articleare consideredew woodpolymer composites that are widely available in

the local market under the name "decking". Part | of the article lists the methods of their
acquisition, classification and physigakechanical properties. In particular, the content of

deckingand the areas of application are shown.

MccnepoBaHWe nNpouyuecca pes3aHNAa H
KOMMNO3UWUMOHHBIX(Il Mmadepwvanos

NMropb Tendansmnuhnuhmeaas el,aBagse, Ma k a Xi
HnHB®XanasBa, Ma 4 FforoTunwBuUIM

Pe3twme
] MlsOIls § tcOMMBssis tcj dar dztso ' | Htoj o J mdz" J i 5 dz

CobbypsSts §shsOsdvs My §ZOL of) didshimH2 , (1 ISP §
fjteots? YOMSHS Oloss: doi3j ssHr 8 f§odkzyjddy, ¢d
g nOdzdyd MEdd Mot MmidBEmisOEdZ§ B slsdis Mff g LOL G~ fted

175



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.

350560 LodE3o3ol dJmbg sbogmo 3m3mbogon®o
Aslogngdol FMHoL 3MmEgLol 33935 (II bsfiogwo)

kkk

006 39e5d300*, Bome Bod0dg*, 939 LaMOA30@0™, 8535 FgbGHO*™,

Bobm B55¢0535*, 8505 MMGH0dz0emo

BHRIbG0, bosgsGozgerel (9976037960 £9603965L0GI0;

O G5690, bogs039¢nmb (9976032960 296039GLoBIGHO;
*obmpo®98e9emo 36:mR9beGo, bsgst39¢el (9976032950 29b0396GboAIGH0;
“U3905¢70bH0, bogstoz9cml 997603290 2960396boBIBH0
(Lagoemn3geml G9db039Mo Mbogzgamlio@gEo, 3. 3MLEegL J. Ne71, 0175,

0000L0, UsgdsMmZ39wMm)

090nag: bhoool II bspocrdo dmyz560¢m05 99639500969 980L 98980, HGdgcros
092 B3ho98-9cmo  6835¢7bsbgmbo  0sbsgst by Fmol dsergdol 593003 Gsgool
doafgmBogermBols  3sdmygbgdoo.  G#gcr  obbHGdIbAs© 0y 359my9698-9¢r0
©olb37900 bgobo s@F30¢m0 bserodgbsbmdosbo z0Hx0096000 BK 15 Hodol,
dyogaoe  Omygzsbocros Qs S doggbgcro  dsemgdol  J9cos(980000
©300,32009827¢798980 FH0U LobfsGob &0l 0056539 26 sbserolb FHobsl — hoggerol
@©s d33-ob.

153396dm LoGyggdo: IgMHdbmeo 3mErodgeero 3md3mbBoGo (33g), FMol dygbgaro

do900, 9913960396GSE MO0 IBSYIGO.

dglogsemo
bAoGool I bsffoewdo oym sefghowo  sbogwo dgmHdbmwmo  3meodgmewo
333mbo@ob (333) 99933390 mds, 259mygbgdols LizgHmgdo, Fomdmgdol dgmm©Ido s
530D03296-894560360 30L90900.
bAoGoob II bsfoedo B39  BogoGotgo  gdudgModgb@Hgdo  IM3swlisbgdb
©5BsAOBY  FMoL dy)bgero  doengdol  obogbs 833-L byMbgol  OMU.
9939608963 JOL  35BHMGOM MmO ToLosBg Moms F935IMM® FOMOL  dygbgwro
doe9d0l bgomds foxzgwol s 833-900L dmeMob.

176



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.
406000 bsfogro
99b396M08963Hgd0  BoBHIMGIM0s  13gE0SMMO©  ShYMmdo  IBsPIMHDY,
MH™IGeLs3 993L MLsgzgbmMm GHoMOLEHMMmIWOo BsGM3s OLIMOO bgdbgdol dGMbms
Lobdo®mols s Aslserols dofimqdol LoBJosGobs.

94390mo bob. 1 dmyzs6005 94u3gM0896EHsW OO IBsAIMOL bidqds.

bsb. 1. 996396308969 5¢7e960 @sbsogsE0b liglgds
1 — olz=mo bgtibo; 2 — 8mdmsz0 8sgo@s; 3 — beagmmzgor®o 3s@spgos;
4 - 96299520530 8696025 LobBoMmol HoMOlBAMGwIemo 56500300,
5 — dofjraogBols dsgoob gergddBAGS30; 6 — bagrR3IRLIH0 35VEIIS;
7 = X33329(00 350053905; 8 — F05390FHG0; 9 — dofrqogdol dgdsbobdol
B5630335-350c2650230 bsbgareymo; 10— oobsdedgdo ,enog-1007,
11 — BoGobBAMEGXImo FsG0230L 329¢mHo.

565003900 G9dbozmemo dsBz9690¢gd0:
1. 830bgerol  3Owbms LobdoMgl s  og0EOL  osEPO0WGdoL  LoBdsGol

932906905 MBORGHMOMS.
2. 330bgeol 0mbms Lobdo®mg: n = 1200-9200 d6/fo>.
3. 6oL bobdomq: V = 18,8 — 144 9/§0.
4. 90fm@gdol LoBJsMq: U = 6,4 — 25 9/{;0.

177



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.
5. Bodsrg 830b6awol gMdosh Bsa0sd©Y Mgawomgds H= 200- 400 99
RMA9gdJ0.
Bob.  2-Bg 9dmyzsboros  olzmGo  bgdbo  smFmGzomo BK  ds630L
L50d9xbsbMB060 FoMOTOEGEJdOm.

Bob. 3-Bg dmygzsbowos Q s S d9bgwo doegdols sdM30YdIMgds FOHOL
LoRdoG9By.

Y725 5=50°+15°=

6 5°=const

bsb. 2. olzm0 bgkbob 326b5Gw5305 ©s 892095 HOLIC0
356599¢9980 Pobs grymbg g=25"; #3565 3o9oobg a=15"; semgligols
3o0bg b =50'; 36Gob gyby d=65;

178



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.

Q.53

320

300 N
Y
T~

P’

280
260 \\
240 —r—

h=400

220 o -
200 S ——
180 N
160
140
120
100 h=40230

SRR E
| N

A

40 P~ [
20 S

V a/%9

30 50 70 80 110 130

bsb. 3. Q s S Mol doggbgero dsergdol @sdm3098:9c985 FGHol boBdstgby:
1,2-BK 15 - poggemo (U = 24,4 d/po» : h = 40 86)
34-BK 15- 335 (U =2008/o>: h=40385)

336900
09MO0Mo s 9Jb3gM0d9bGHoMmo  33¢093900L  F9gaqd0L,  Fglsdrms

3939390 m d9990 ©sl33b900:

1.

333-0b  bgmbgzol 3OHMEqLo dMoEe3L edMO3 BOJGHMOL s Ym39wo3g  Jomysbo
3930965l 9bgbl FMHol dygbgrro dosergdol Loowgby.

. Bo@oM9dmo  9du3gMobgb@gool 99gav  39dm3wabowo 0ogm  doM0MOI©

39dBHMOMS 3 X3B0, OHMAIO03 SOBMOIM0350 SHIOL gogwgbsls FOol dygbgero
do¢900l LoEOYHY WS Gb BoJBHMMYGd0s: FMOL LoBJsMg; BoHimgdol LobJsMg s
FOob Lodseng.

. 990056090000 2659303900  (bsb.  3)  a30B39690L, ™A FOMoL  LoBdsEol

9d5GHg00bmsbsgzg  FMoL dygbgro  doggdo  3¢gOIEMBL  53sbsbsgzg  FMoL
dp9bgo dogrgdo 833-0b bg®dbgolsols dogBg domoos Foxgwol bgmbgaliorsh
39056Mm9000m.

179



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.

9°9my9gbgdmeo {igsmm900 S o@ Mo m&s:

1. Sequoia. Ru /ru/ Dunuxnonezus — [AI1K;

2. Sequoia. Ru /ru/ Ilpumenenue — JIIK;

3. B. Bo®odyg, 9. §m053, . 8MM50560 - (33907509W0JR0 IRIMZ900L oMY gbgds
363500 bgebol 399gaMd0L SBFSVWGOEIS©;

4. 0. @wmosdg, 9. 353039dg, 5. 80gobsdg - sbowo M3MmEaMIdm LGSR FMgwo
RME5900L 3FMH900 030193900;

5. U. 350b¥M5dg - HT-Eo30b 930693m@a6s80560 Lognro 996506mdgdolL godmyggbgdols

99%393GMOMdS  BsbToMdom3zs60 s WIR0MHGOMWO  BMEsEJOIOL  BHMOLEO
53M9B30L M.

STUDY OF THE CUTTING PROCESS OF HIGH-STRENGTH NEW
COMPOSITE MATERIALS
Igor Gelashvili, Zaur Chitidze, Eka Sarishshvili, Maka Zhgenti,
Nino Bzhalava, Maia Gogotishvili
Abstract

In the w part ofarticle are statethe results of experiments conducted on a round saw
machine using a cutting force registration device. The cutting tool was equipped with a disc
saw equi pp etye rollerplates.Iresultihghin comparative relationships of ttoe$o
Q and S when cutting the two materials together with the increase of cutting peett and
MPC.

MccnepoBaHMe npouecca pe3aHUWsS H

KOMNO3UWUUOHHBX(UmaTephéanos
Mropb Tenadanmnunadkunag sGGapmniMawauviKr eHT n,

HuHO BxdMaaB&d or ormwB NN

Pes3stwme
]l 5 olststots? yofmisd MmMlsOls: d ftedoe jHj dagr tcjL zdz' Is

feso jHjd' 20 Stkedsfdd ds? EnsOdseCj @ dnf
MshlsOo dzw s h 5 Fd &0 wjjplaatfjvets d dzfls oz d3j dplO@zO B ' dzC
HdMS WodhirO Ote i3d tc tf szO dzties £ B ¢ g8 Ofdt sv ABY. j 6 OL Odz
MtcOo dzd IsJ dz' dz' JQdSBBHEPaENESYd- Mdd tejL Odd™ g
GjLOdd" ftod LOMIdaseCO 1kESO d HiEjojmMhses §td

180



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.

<953 330; 650.
U5doMm039emb X 965330l 256300050900 3mbEgBEOS
J909396 30fjdsm0dzomo*
“beGoEIBLIR0 3GMBILeG0, bsdsGoggarmls Bdbozeto #6ogg@bodado
(LsgsGmggeml Ggdbozmmo »boggmbodg®o, d. 3MLE3sL J. Ne71, 0175,
0000oL0, bogdsMoggee)

69BoMdg:  xbssz0lL  brgdmdo  0bmzssos  AFormaoI®s0 00301985, 02y
bsGgoopober  Jmbbsbr®gdol  gspgzol  dgoomaogdo  3H0bpodiems  sbsero s
Aa7b602¢reagoy®0 035¢2bs bHoloo 3590x 289l9879¢700. b39605¢70bH80
356Ub33:900698-9¢v 6083690085l 56039896  Fss¢r9gfbcaermgonto  bsdgoozober
d20bsbry980b b9¢rdobspzacomdmdsbs s IRITAHBsL. bpmeégo
ds3e99/60¢crmgonto  bsdgoogober  ©@sbls98s b b39¢ymRlb  bs@molbosb
bs89op06c2 abbsbry®gdsl.

153396dm  Lo@yzgdo:  0bmzszomo  MLMOLYdO,  LG)EOE0bM-BIMTS(393GEO
06353309, BAgO0bM-EHgdbmemyorMo 0bmgsisos.

dglsgseno

bmgose)®  bggdmdo  0bmgzgsgogdo  FodsMmMEos LyBMYSEMGOOL
1530MMYdJOMSD  F0dEObsMy  3OM(3gLYdOL  FgLodsdobmdsdo  BmYzsbolzgbh o
00mMmgMo {193600L 06@gMgLgdoL ©335PY. LemEoswwe brgmmdo 0bmgszogdols
950HgdL MBOHM6390gmxl Lobgwdfoxnm, LobdmYsMYdMH030 s 3MmIIOEF0YWO
MmOo60bo30g00,  Imgomsdggdo.  Lobgwdfoxm  LEHMMIGMOIddo  0bmgs09d0
Bsfowgds  9gmHmzbmm,  Mgrombowme s  IMboEodswH  ©™bygdl  dmMob.
LM E0SO bRgMmdo LobgedFogml 0bmzsE00L MYsE0BYdOL doMomswo dgdsbobdo
5oL Lobgwdffoxm Lsobmgszom 3mwo@03ls, MGMIgwog o3 LEYOHML Lobgwdfogm
69379069008 3OMELL  HoMBmoagbl.  BoJBH0MMSI®  LME0SWMMHO  3MWOGH03IS
Do0mo9bl  LmEoswmemo  3MMm3gLgdol  MgaMocmdol sy bowo  olgdol
36M90Ml.  bmEgose)®o  0bmgs30gdo  dgodwgds oymlb Bogmogo  (bLogbmd®mo30),

625605300 O 3N EHMOE0. LIHBMAIOMIOsDY 493egbols Imbgbol mbols

181



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.

dobgz0m s6Lb3539096 Lobgdfozm, MYAOMBIWME, SYOWMIMOZ S WMISWWYE
0b6m353090L.  LoMOABOBIE30M ©O  3MWEAHMOMWo  0bmgzs30g00  Yzgws  mbyby
96»bs06M0 baGolbom 43530905, bmgrm 603000900 d0MOMHIP — WMISMOLBS >
5SRO0 MdM03 MbydbY.

X 965330l LgggOmdo Lsdg3bogmm 33193900 F0TsMIY0s  LsTgO0bm
509900930l 3M0JEH03500 9boo LsTgOEEbM 3693565EJOOL, LOObBMMTS30M
Q5 bbgs 5bseno 1bsdgE0E0bM 3gdbmEMm09d0l sbge30L396. §39956580 FoGOM3Yds
50990 B Jugero, 6Hmdgedos 9505 & 94bmmaome, dog0sb
d3065P0MGOME  EobTsMmgdal  MFg396  3530963HQ0L.  saMgm3g, 9bgds  sboswo
3505 39dbmemyom®o 3956GHM9d0.

do60mdo bsfogro

LogoOM39eml X obo330L  ob30m56M9d0L  3mbEgBE0s, 98Iy STMEsbydL
499690L X 96@5330L LOLEYISU:

T d39960L  Bmbobergmdolbomgol  xsbbowo  3bmg®mgdol Falol sbgmagolomgols
30000900, Lo gdgd0Ls s IME035300L F9dabos;

1 L5890030bm ©sbdsrgdols memsboBgdol Msbsdgdmag Lolidgdaby goobzws;

1 9mgdoarsgggdolsmzol ma3slicr LsdgoEobm obdsmgdols asfgzol Lobgwdfogm
2396960900l ©53b3693gd;

T ULobgedfonm s605630g00L 301ma6msd0L 130bsblmGo  MHglm@Lgdol dsBmz0l
989JOVO0 dmEgerol 99Jdbs;

1 9809s@EMmOHor 3060md90d0 dmbobegmdol Hsdwmgdom MBOHMbagwymaols
39990xM9Lgds  Boym3z9wMOM-1535¢dMEm  BsdgEoEobm  IBM3930L
LoLEBHYIOL B 9dT0;

1 ULodgoEobm 39MHlmbocol 3350x35300L 5350Eds s Bsmo boGobbosbo
98503030l IME035:300L LoLEBAoL T9Jabs;

1 99oiEobol d936096M9d0L;

T x9605330L 0683MmMT>EH0BI300.

30305 MM0 LBGOM™-b (369058 8F0OME 353300 Yds LEHBMYSIOMIOMO30
960083690™d0l 0ligmOo 35(3)JAMMH0930, HMYMMOES X633, 650Igds, old]dd9dY,

182



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.

930EMY0s,  3MNWEAHMOS  ©s b3y, ®mIwgdog  gobloBzMogl  Lobmysmgdol

X 56860079 Md5L5 s Job 9§3mbmTo 3O MIoMGMdSL.

A996mma0mMH0 06Mm35(30900 X 96s330L LRgHMmTo g0dwgds o39Ymod 939

J30XdBIdO:

T

1599030b6Mm  Bgdbmemmyom®o  0bmgssogdo,  GMIwgdoz 93953060 Gds
3OMR0WsdBH030L,  ©ooxbmbdozol s 93MOMbsemdol  3mmboo  sboero
99000q00L FoMm3MmTMOSL, 339 OO0 EIBYIMGOOLS O 3619356M5E OO
05B5Dg 96 B30 sbogo 3MmId0BsEOYdOL godmygbgdoom;

625605300 06M3530900, HMIEJO03 X 96IE30L LOLEHGIOL Logdosbmdols
9989936 HIBEGOIGHO0DsE0SL bbb, LOMWYMRI6 3gHLMbsols IH@Iol
MmO60B300Ls s FoMIMZ0L MOHR60DE0MWOo LGB MOGdOL FomdI;
930b6m303Mmo  0bmzs30900, MHMAWIdo3  NYBOHMB39wymzgb  XxsboE30L
509900930l LogA0sbMBdOL  SBsEODOL,  oEgAdZ0L,  IRBIBLYdOL,
UGH0IME0MGIOL Msb5TgEMHM39 F)0MEIOOL bgMY3ZL;
LSObBMMTo30M-BH9dbmwmyomo  0bm3zs30900, MMIWIdoE  F0TsOMME0s
9399 630 0bxzMGMTs300L Bs350q00L Fgacm3zgdol, ©sd)dszgdols s
565¢0Dols 3MM39B9d0L 53GHMToGH0B(305DY;

15890030bM-8MT3933 0O, bod90E0bMm-E9gdbozmeo 0bmgs30g00.
I3 3rolbIMdL sboero 890359963900l (BHgdbozmMo LoliEgdgdol)
3990ygb90sL, MMAdO3 3063290 96Eb5M0560 046905 Goliols s BdgoEobm
99393GIOMd0L JOOO0MOO 356589EHMO0L boboo.

b 9aedem 25dmyg9gbgdso s dmmbmgbso bgds dom@Egdbmemaogdo,

36003690m3b6500  396309MS MY MJOMo, 296Mm0bm0bgH o, Jumgowols o
099bmdoMmmmyom®o  39dbmwmaogdo.  odBHomes  3M3smdb  MgMe3g3@ Ko
30mbo®gd0ol Igm©gdHBY3. 309MEYdS 89035996GJd0l s5ELEe FobdsONBY

do@9bob 39dbmema0gdo. 0bghggds 30096693030 LoMgsdOOESE0M LoLEHIIYdO

5 Bgo®M3Mm330EgOHo 06@gMHBg0LYdO0. ymzgmogzg gu Labgl MEgerol IgoEobsb,
5x85MMMgOL Aol JglodEgdemdgdl, 39MOLMBOTBOE0MYOMEL s 9x39dGWML bool Asb.

bPmOgo 9d0G™I  x9boa30L §obsdg ol dm@gmboBszools ©@s 0bmzgszomeo

183



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.

3309900l 2530l sdmEsbs, o3 9mdegdgwros  dombydgoEobm
39960memy0900L 2563056900 L> s BYMAZ0L Foc9dY. doMmbodgEoEobm beggdmdo
0bm35330900L LG0T OoMmgdoLs s FoOHM30L 9x39dBHMM0 39dob0BAYGOOL sbgMY3s,
X9605330L LoLEHYIoL IRJIMYIOMEO Fgd3gd0m Fob30m5MGdsL bol Fglsdergdws,
o3 9306  ABOMOZg  LEBMYSEMPIOL  BMEFOSEM-93mbMT03MO 296300569350

360083690m3560 i3erowol 99Esbsls 8999Fymodl bgwnls.

| miznebis gansazRvra

v

Sedegianobis kriteriumebi

v

problemis analizi da Sefaseba - » a

v

potenciuri samomxmareblo bazris Seswavla ‘b~ —»
v
sapilote proeqtis realizebis SesaZleblobisa da
mizanSewonilobis Sefaseba E— g~

v

gadawyvetileba miRebuli Sedegebis safuZvelze axali
tegnologiis danergva t ar danergvis Sesaxeb

v

gadawyvetilebaTa variantebis SemuSaveba

v

variantebis Sefaseba da Sedareba

v

gadawyvetilebis arCevani

v

| gadawyvetilebis dokumenturad gaformeba |

v

| gadawyvetil ebis realizebis organizeba —» d~ |

v

kontroli

v

koreqtireba

v

Sedegebis analizi

Udgds 1. 0635602960 Bgbrammgool sbiaz0l Ggbsbgd gssfiyzacdocgdol
JogBobs s sd«)dsg980b sgrgmbo0do.

X965330L LGPIOHMTo 3MOMOOGIGHIo JOM3bMwo 3MMmgdEol FosMREgddo
AG9MH©Yds  3mbB3MOLYdO s  BH9bgMgdo, M3 FoBbos olLobogl  0bmgszor©o

3996memy0900L 459mygbgdsll 3oM39ws@ bydgEoEobm MHamedo. gdbmwmyor®o

184



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.
0635330900  2o035¢0lHobgdmwos 1sdgEoEebm  sfglgdMEgdgdol Logddosbmdol
LAOGIBONL 3930980G.

5doll  Boogwo  Bogoromos  39MPOMJoMHImy0s, ol 0dgdoemo
Q95350090900L  Mm39M5(300  93MMbsEMds, M3 gob3oMMdGOMEos  50bodbmwo
36Mdgdol  bLeEosw©-93mbmdozmeo  360d3bgwmdom. oo EHgdbmemaom®o
obTsMmgdoL  Foow0mgd0s:  3MOHMbsOWMwo  FMBBH0MGdS,  GHEBLErMobowrmEo
060m3slBH03s s Lbgs.

3@-bobbeEdsME3™m3zs60 JoMMaool (396@M9d30 oo FMTomds BHoMmEYds
sboeo Bsdgo0bm  3Hgdbmemyogdol 939d@GHwOMdOL Tgboxzoligdws®, MoLmz0LE3
3030905 93 F9dbmemyogdol  godmygbgdols  F9ggagdol  Fglobgd  sMLYdIMO
0bg3m®ds30900.

06353060 G9dbmema09d0l Mdmsm ©sbgM30L 3MHMEaLL LsdgoEobm
©5HgLgdMEgdsdo, §ob dmzol  sdMTsggdol  3MMEgbo s BBIMMIYLIMBOMO
39005093930 gdol  domgds.  ©sd9ds3900lL  seaMmGOomTo S 39PY39G0WGdS
06353060 946mema0900L sbgM30L Tgliobgd Homdmmaqbowos dgdsby 1.

“57 = 9393bg bgds sboswo bsdgoEobm  dmdbobmMgdol  dglfogars s

30l0g3035309, LOgMHMITMGOOLM  boolbols  3eobozmo 3393900l  LoliEgdwmeo

365¢0Bol Loywndzgeby. LoLEJINOO BsWODOL 59300 YOEIMBS Q5B30MHMBYO0S

000m, M3  >MMNZ9XMO0MO  255(Y39BH0g0s  JgLodsdolo  gdbmemyogdol

©sobgMa30L  dglobgd o0 ogmb  FbmwmE  93mbmdozmmo  dmbsBOYdgd0m

39630000939900. 5650 EH03MM0 25033093900 (5,0”) 9005 9990930 9B93900Lsb:
1. bLogMmsTmOHoLM 33093900l dmbs3gdms sbscrobo.

063m®ds300L IMd0gdo.

063m®ds300L F9a6M™3z900s.

065335300l ©53w)do390s.

06g3m®ds300L sbserobo.

AN

3boeo  39dbmemyool  sbsliosmgds: 9i39d@oL  9bsgroBo  (Lobyrgderols s
60L3900L M9bsBIMOMDS). 9539d3H06MdOL Fga3sligds (0MYIMWIdOLs S 9BRIJGHOL

3993560©0905).

185



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.

L53MdbA>MYdM BSHBEOOL Tgxz5Lgds (5,0“) IMOo33L:

1. ©99MaG5x30mwo Lo@wsEool dgxslgdsl (930gdmemyowmGo Imbsi39d9d0 —
103300 06MBS S 535 MDY).

2. 30b6mdMH030 5790EHMM00L Tgbfogsb.

3. 353096@ ™5 LYYMH3000L O MBSTIOMAMIOLMZOL FBMBSL.

4. 1L599g0E0bM dmdbsbmEgdol bgwdolsfzmdmdol I9gLHogemsls
(39MaM5530E0L, B0bbLwWEOOL).

99000930 9393y (»y) bgds  Lsdowm@g  36MmgdBHol  MgoeoBgdol
d9L5dgdEMdOL Jgg35L90s, 39MIM:

1. 359605 6-39d60329600 35H0L IbILOSMYDS.

2. 396LMbswom MBOHWD39wymBol Tgxsligds (bsgo®mm  F9doqbermds s
339C0B035(309).

3. 369J@obL M950HBYdOLMZ0L LsFoMmm B06BLLIMO botrxol gosbaM0T9ds.

4. 0639LF™MGOOL IMd0gds MYLOLYdIOL IMBOBOWIE.

Lodogm@yg  30m9d@ol 999 gool  osbsemoBgdol 9909y doowgds
39005093930 gds sbowo 1sdgoEobm dmALLbmMgdol sbgMazol Tglsdergdemdols
d9qLobgd. 39005093930 gdols LodME MM 00090599 S3(30009OGA0S
3505 39dbmwmyon®o  dmdbobMgdols  Fosbolosmgdargdols s  30LgdgdoL
dgLPogams. 5358 fob  MUuHEgdl  dgoEobol  Fglsdsdol Lgg®mdo  dg3bogemen-
365dAHo3meo 330939008  sbowobo s  LvdgoEobm  sfglgdmegdol
d9L5dWgdEMdYOOL  FgBoligds. oo  360d3zbgemds  o9d3l  BmIbIsMYdg S
LEAHOMIBHOOL b5EPOBOL F9ggdL. JoDsbTgfmboros dmIbIsMgdgms sGRgz30m0
3°9m300b35,  B3g305eolEYd0LRYL  gJudgMEGHs  xamBol  Fgddbs, sbg3zg  Lbao,
39005093930 gdol  FobOMgdI®  SME0EGOJO  06RMMA5300L  OYMH™M39d0LMZ0L
3304909390 ©Mboldogdgdo. 06m3530mM0  FHgdbmemaools sbgMagol dglsbgd
3°050939G 0w g0l Jorgdolsls 36033690 m3z5605 Foliol 3GIMABMBOMYdS, 30B500006 gl
9600369c™m39b oo  296530MMdgoL  dmbobergmdobmgol  dmdlabwymgdols
bgdols{i3mdmdsL. 06m353060  Bgdbmermaools ©bgMp30L  Tglobgd

186



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.

3900509390 GH0wgdols  99849ds3900Ls @S FoEgdol OHML BsMmME  Q5dM0Yygbgds

9509350329600 5 BEIGOLEH03MMO 8x0MEYdO.

sboeo A99bmmaools 3696M30L d9Lobgd 390509393 0gdob

95¢00D5300Lm30L (‘7 9BHO30) 50gbgb d0BEIL-99d5L (bgds 2).

| biznes gegma |
|

|gadawyveti|ebis Sesrulebis organizeba |

ra unda vis__| rogor || sad |[rodis Vis__{| Tanamim
gakeTdes |["vin unda visTan ||devroba
gaakeTos erTad

gadawyvetilebis . :
Sesrulebis koordinacia |proceS|s regu|||reba |

[
v

| Sedegehbis |

Ugds 2. 8obgl-3g890b Uggds.

3505w GH9dbmemyom®o Lo9903E0bM 9ddbobmEqdoL 4930Mbsm®

L5AMIbT>MGO M BsDBIOBY 2930965l sbgbL:

T

M930mbols 930bm3o3960 M35 gMdS (69200mbob 00X 9IGHOL
d9L5dWgdEMdYB0, bb3s BMbgdol sMLGdIMS, bgdoymamdomo bsdgozobm
©5B03930L LOLEBHYIOL 2ob30MMYdY);

930Mbol YIMAMIR0MO S IMAMIROYIO 1530l90M9Gdgd0;

Lbgs LodgE0E0bm (396E®M9dOL Losbermagg, Lo SBg39 FoLsEEgdbmeMyor®
I ALBobOGOSL BMZ35HMOID TmJoeodggdl;

9505 3H9dbm@my0©o dmdbobEmqdol dgbobgd 5930w gdgwo 0bxgm®dsizools
B MOY;

1393050BEJOOL FMIBOYDS O 3ZIWPOROZHFOY;

Lbgo BoJ@G™M9gdo.

4m3903g H90mmngdmeols 9gxs99d0Lol bs 500bodbml, GMI xsbwoalsdo

A9Jbmmaomdo  0bmgsgos  FoMdmoaabl  ©0sabmliGozol,  Lsobxm®dszom,

187



g19065¢00 ,,BMBbL3MMOEH0 ©s 356J9650000969dmmds“ Ne2 (51) 2021§;.

99956037960, 30H03960, JodomMo (89000353963 BMMHOL Bsm3wom), BOMWMAO0OO
9900900LS S 535 M¥) 0T 49350JOOL 379MBsWMBdOL bgMbgdols 9OHCIMdWOMBdSL.

959mg9690mo {4sMHmgdo s WOGHIMGHGS:
1. 3ofido®modzowo J. - o0bmgsgom®o d9bgxdab@o. 09330l  Lodysem”,
odoobo, 2016 §.;
2. 50050535 5., P3ORV0S 0., JMomgsdg 6. - byobmgsgom d969xd9b6@0,
mdogrobo, 2015§.;
3. VuHoBamuoHHHIN MeHemXMeHT, noz pex. C. Unsenkosoii, M., 2014;

4.  http: //www.russba.ru/

Georgian Health Care DevelopmentConcept

Ketevan Kitsmarishvili
Abstract

Innovation in healthcare system is considered technological, if the methods of medical
service are principally new and technologically improved. Availability and efficiency of high
tech medical care are especially significant for specialists. Exactly tihitugtech medical
care is provided high quality medical service. For the purpose of social and economic changes
faced in the country the development level of healthcare and educational systems serves as an
indicator.
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Innovative Development Issues of Georgia

Ketevan Kitsmarishvili
Abstract

Industrialized as well as dynamically developed countries have achieved impressive
results in recent years with mostly successful innovagebnological activities. At present,
the innovative climate in Georgia is unfavorable for these activities. Tikene unified
innovative state policy, weak innovation infrastructure, limited innovation market and the
means of normal economic stimulation of the management of these processes. Financial
difficulties in the industrial sector, lack of proper guaranteelsdifficulties in creating modern
and especially highech production, unstable pace of development further reduced the interest

in innovative activities and led to its gradual shortening.
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GBSO ©  bgds  Obmgeroml  bbgssbbzs  F3996980L  Ls®msbL3mmem
063657 H 0L F99356985, 393 30 0000099¢0 F39960b5030b ¢rmgolho 0l
(Logistics Performance Index — LPI) 9%99¢9035680b 0bgibob 359msb3s5(50d98s s s
30299009690l 8obgo3000 29969800 Gg0H06g0L 356Ls b3™s.

Us3356dm  LoByYzgdo:  LOsGH®BL3MOGHM  0bBOLGHOMIGHMMS,  WwmyoLEBHOIOL
99%399G056mdob 06gduo LPI, bo@z0M0mm osH0g3900, LHTRBIFOM Yowoy3s6900.

dglsgseno

Lo@EBL3MOGHM 06RMILEHMMIGHMOS Bgdoldogmo d39ybols 93mbmdozme o
LEEoSWNO 2563000560930l 36033690 Mm356 bofowl FoMdmoaqbl. ULods®ramgguomls
d90mbg935d0 Aol 5GBs3gd0 3603369 ™ds 9603909, 259m)39oeo gl Ggodergds ogmls
63 J399bol oaboo s®lgdMeo BEGHMLEHIR0ME0, 300G 03M6M0, 93bmdoz Mo,
394 BHMMGo0m 51939 439960l 2969 J0d0bsMg dmgzwgbgdoom.

Lo@GML3MOGHM 0bBOILEHONIBHMOOL gobborgols 990mbgzg3zsdo 3oM39w Gogydo
BoYM@MYdMs 53 39do60BToL, MmO 9M0s60 3mB3gduol gobbowrgs. 3 yboom
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39330005 35603030 890509090000 ©s3065bMmm 3996901 FMEMOL Lo@®IbLSMOEH™
0b6g3MLEGHMMIGHMOHo Loddes3Mgdol Lbgomds. oMo 5dobs dgbodergdgero bwgds
Pargdol dobgz00m 439960l 063030l QobLEBMIMS @ FoTMIbYsM0Tds.
96003690356  5139dBHL  LOGHMBL3MOEHM  06TOILEGHOMIEGHMOOL Lol dgdl
dmMob 35300003 FoMdmoaqbl, ©®59gbs FgdmsbbagdMms© ©s 9HMIsbgmols
LodIWH369gd0L  Aomzsolfiobgdom  Fgmdwosem  FMTomds. 5dolb  Jgdoma
d9LsdgdgE0s 339 Y439es 03 LobiBgdol Losmomsm@ Aobbogs s FosbsEroBgds,
MMAadoLasbss  09a9ds  0b@MOLEGHOWMIGHMOOL  3m33egdlo.  LolEgdgdol
39956000930l gob39e 393900 4o9bsE0BYds,  LsFMOEgdSL  0dergzs  YMmZgWo
Jomobol Boosb LobFgdsBg  Hgdmddgdol LoEOoOL  FoBLEBOIMIL s 53
306309@ Mo B0gdBHol ©obzghs ob30m56Mgd0l FgliodErgdePMdLL.
Lo@GEBL3MOGHM  0bBOILEHONIEHMOMOL gobbogolsl oMM YMMSEMYdIL
35956300  BsBHZ00MM  oIH03300L  Ly3oMbDBY,  MWIzs  9MSBsJgd
9600369emgobos Lo Bogm  gooy396900,  LoG®mIBL3MOGHM  IMALIbYHGdIOL

MBogOMbMYds, LOGMBLIMOEM Jugeol ©sbzghs,  godmf3gMwos gl Y39WwsxzgMHO
OmamO3  LOJoOMZGML  HOLYIMWO  BHYMOLEBHMEO  byFOOMIIJOOLIM30L,  S1Y3Y

AGMO0LEGHWWO 30GHIBE0SOL Sb5BoVEGOMS.

do6M0msEo bsfogro

LogoOM39eml 8 dIMJMI0PID  odMIEObIMY s 98sLMsbsgg, ALMBEIOM
3 MBO0BIE00L  3MIME9LOL  gom35¢olfobgdom, d39ybols 93mbmdozol Hobligems
030 3530060305  LOGHMBLIMOGHM  LgdBHMOOL  9x39dBH0sDd s  JOFIOIYP
536930606 905L05b.

9360™ 35300056  SbmEoMdoL bgedn3MreEgdol ™Msbsbds, LodsGmgzgwrmdo
A9MH©Yds 00  ©mboldogdgdols,  Mo3  LsGHMIBLEMOGHM  0bBMSLEMWYJEHMOOL
396300569051 Ggfigmdl  bgarl.  LodoOmzggermbo 339 BbJ30MmboGmdL  visbem
d39996s80  BgaoLEBHMOMPRMo  LOGEMBLIMOEGHM  Lodwowgdol B MdYEOL
35LbolidagdEMdol  IBEZg30L  LOZIWYdIMEIM  BMEOTs. o3 999bgds
LogoOm3germdo M90LEHM0MYOME 533MLIGHMBL3MOEHM Bsdwmomgdol Igwmdgwols
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35L9bolidgdEMdOL L5359 YOI M oHM39390, 396mb3mmgddHo 1339
090999539005 s 9696005 35M105d96¢ 30, mdgs d08obstrg 3sbgdools
LoG¥OE300IL  498mAEObsMy  ©I8B303gds  TgBIMbYdOME0s. EIDBW3g30L
1535 YdIMYwM  gmOIolb  JgIMMIOoL  gOM-9MNO  M30EMOGHILMDSS  J399sbsdo
H03930L 3MWEHMOOL 5FoMds s FgLodsToLO, IHBWZg30L bbgs Lobgmdgdol,
9529W0mMO® 93¢ MOIHBM3930L, FHZ0MMGOIOL IBM3930L s 3. 3M3MEsm0Bgds
dmbsbergmdsdo.

A®BL3MOGOL  Lggmmdo  930Mm353d0M0L  3mWoB03d>  JOMHOMIWPIQ
™6096¢06M90mMw0s, M™I bgwo JgmhHyml 93memyome, MLsgdmbm ©s 9839JGHO
3OO5HONOSL  93Mm3sdo. 1939,  Fmbobegmdobsmzol  93mMm353d060L
A9IO0GHMO05Dg 0530LBBWOHE  29WIS9PY0WGOIOL MBYGdsDY. 5F0LOMZOL  BoFoMHMo
960360 LsGHMBL3MOEHM JugEgdol LOYIWYMAS S 93OM3Io BEIBPIMEHJOOL
95gdLoBoMo@  Qom3otoljobgds.  9gMHMzbmwo  LoGEmbL3MmMEGHM  Jugwrgdol
053530060930 0398905  93MM3Mwo  LoGHMbL3MOGHM  Jugeols  dgddbs 2050
Parobosmzol. 930m353d0M0L FbMOEIb oaqadomos, Mmd 2023 gl dgxsbgl
936™30L LsGMIBL3MOEHM LobiEgdol Lbgs Bofoggdol Jugado BsOM30L 350056¢gd0G.
[1]

9360™356m9b 0bGHYAME300L Tgbobgd bgedg3Hegdom Jom35¢olfobgdmewo
9mbm3zbgdol s M93m9bs30gd0lL Fgleregds byl Tgmfymdl LodsGrmgguoml,
MOmd  499Bbgl  50bodbe  LolEgdsdo BsMM30L  Fglodergdermds.  5®bodbmo
LOEGMBLIMOEM Jugerols s8mddggds, dslido BsOMEo J3q9bgdobsmzgols godmofjzg3l
9306M30396 BOHIBS s 31063996096 19656005bMdOL 5T gdL.

SbemEoMgdol  globgd  bgedg3magdol dobggom, Lods®mzgwml g3l
bbgoobbgs  @oMgd@o3900l  dguermewgdoll  35W@gdINgds, €53  JOMOMIWIQ
90950m0)0s  9360M30L 9OHD0sbo B 3060gBM  oIB03gd0L Jugedo Jgwfgzol
399560D39d0L  209dxmdILYdIOLS3ND.  93MMIez3d0MOL  OM9JEH03900L  dobgzom,
3600369035600, MM Lo@®MobL3MOEH™  06xMIBEHM™MIEGHIOOL  odxmdglgdol o
LEOMWYMGBOL  AsM35wobfiobgdom  LsBzoMmmm  o@ocmgdwgdol  dmdMmsmds  gMHmOo

9603610 Jugerosb dgmegdo ogml Jogduodo s o6 EH039000.
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BogdoMm39wml Bo®3060aBMm LobEgdol BsOMZS LBogMMSTMMOLM Lo®3obogHm
3905039008 LOLEBHYFSA0 EOlbIMBL  LodoOmzgrmdo gadm3ol LoMzoboybm
2905H03900L 969x%I9bEHOL LobBgdol (The European Railway Traffic Management

Systemt+ ERTMS) @sbq®agst. [2]

936003530060 89999953900 5 gobloBYZOMWo 543l BoB®IbLIMOEHM
LoLEBHYIoL 3063996096 165M0BO S MoE FMOZ35M05 MYLIMLYGOOL ITDMYSZ0 oMM
B59mMyse0d900l 0Bbgdo. dogowoms, 2030 Ferolmzgol gom3seoljobgdmewo sggom
LoGH306MH00M 239005H0@3900L 96986930l d93d39mdom, Loo3EGHMIMdO™
AOBL3MOGHOM JosLIBoO  BH30MmMoL 30 %ol bbgs Lobgmdol GHMmIBL3MOEHBY
23905M™M35, 2050 Ferobmzol 3o asbewmgdoo 50%-0b .[3]

LogoOM3geMl  MyoLBH03MOo LoLEGHIIOL 9g89JEH0BMdIOL Mby gzMm3ew
93994698056 8950900 B0, AbMmBErom ds630L doge 2018 Howlb Bo@oM@
d9Lsd5dobo  33€93900 o LoJo®MZgm BsBMOBYds olgo J399bgdl, MMPMEOOEGSS
3B9Md50% 960, IM™3zs, bodgMos, IM0 sb3s, gobobgmo, guBmbgmo, MEmazs0,
w0339, 99365065, bemdbgMo s 5.9. [4]

©@mobBH030L 9839JG0b6Mmdol 0bwgduo (Logistics Performance Index - LPI)
299M0g9gbgds bLbgoalibgs 43996900l rmaoldozxcmo LolEgdol dgzslgdolbsmgol. 2018
ol Imbs3gdgdom,  Lodos®mzggurmli  myobGozol  989JG0sbmdol  0bgduols
9d0bg30m Logdomm3z9wMm 0353908 Mgo@obydo 124-9 scy0mb.

3bO0wosb  BsbL, Mmd 2014 (gl 2012 fgeomsb  9gecgdoom
39990xM09LgdME0s  0bgdlo, OMIgoE  FOBLIBOZMZL  BHZ0MHMOL  dofirmgdsl
539600  350090d0. AbmGPom  d630L  Imbs3zgdgdol  dobggom, 2018 ol
90aM356MgMds  29oMglgdMos 15353MMm @S LOGMIBLEMOEGM 0bFMILEMWYIBHOOL
bsolbbol  3mmbom, 2Bbs360gdols  gmgzowymEmgmdol, 1939, WMoLEHOIMOO
9 dbsb™mgool 30339@96EMOMIOLS s batrolbols 3mboo.
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gbdogmo 1.
Usgstg9cmls areagolbihoz0l 9399305680l dggsligdols dobooso
3009k0d980 2012-2018 [emgbdo”

2018 2014 2012
LPI 2.45 2,51 2.77
Customs
Lod5gM 5 LobyBOZOM 2.38 221 2.90
3983063900l 93399dBH05bMdS
Infrastructure
1535361 © LoEHBUSMGEHM 2.36 2.42 2.85
0683M5EJBH Mol boGolbo
International shipments
Lo9MHMSTMOHOLM
3905H03930L Homrdmgdol
1006039
Logistics competence
©wMoLGH03NOHO
8mBl3bHRROl 2:21 2.44 2.78
33393H9bGHOMdS o
bsGolbo
Tracking & tracing
25360 9d0L 2.37 2.59 2.59
99035¢gw9MH9MdS
Timeliness
A300m0b dofirgdol
©5393830@o ©s
dmbowmbgeo 350900
*Pgotm:https://Ipi.worldbank.org/international/aggregated-ranking

2.38 232 2.68

2.92 3.09 2.86

LPI 0bggdbols gomdxmdglgds 89odegds  2obbmGmEogwogl  Lsbybrgzmm
3MbGHOMEOolL 30M39M900L 9B9JG09BMBOL 5850egdol BodMswgdoom. S35LMsbogY,
9060019095009 Mbs  0ogml  ©iY3960e0  BoBHMbl3MmOHBHM  25sH03gdOL
3969% 8963356 ©53538060900 3O:Mdgdgdo.

513365
T 936m30L 960560 LEM3bodHBM  goIHB0WZgd0L  Jugwdo 0bFGHIYMSE00L s
d90f930L  9m0-gOmo  9dobobAb oMMy gbl,  sLmEoMgdol  dglobgd

b9wd9369gd580 J0MOMYOME0 O0M9JEH03900L FgLMEgds. MO fglmogydo 30
9em-90m 3609369356 3GM3gLL FoMTMoAqbL LoG®mIbL3MOEGHM LyTSWgdOL
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9x3emdgEool  Bodmdosdm  3sLvbolidagdmodol  by35WYdMWM  EsBPZg30L
390m09;

©@mobE030L 9839dGH056md0L 0bgduo 2012 -2018 (ergddo 3gdso obsdozom
boboomYds, M3 doMmomgdl, MMA LdGHMBLEMOEHM Lgd@MMOL (35K 39MWo
9099963900l 2omdxMmdILds  T9BgObgdMos. 2014 (grmsb  dgsmgdom,
AbmBwom 35630l Imbs39dgdol dobgzom, 49maxMmdgLgdME0s bMmEME LodIF M
@5 LOLYBOZOM 2o83MMTJOOL 9839J3H06MdOL s LHYMMSTMMHOLM J5SBOZgOOL
Po68mgdol LodsmEogz0l 0bwgdbo. olbog 0dwgbs dbodzbgwrm, Gmd LPI
06009Jbbg YOO Fogwgbs 396 Jmsbobs;

SbmEoMgdol gbobgd bgedg3mergdol ghm-ghmo 3609369 m3s60 ©YdMIgdss
9360™30L LsM30604BM A5EsB039d0L F9bgxTgbEHOL LolBHgdol ERTMS sbgtMpags
BogoGN3gmBo, Gog LsTeegdsl Joliggdl Assdo®mggeml H3060absLR, BGMI
9363w ba630608BM Jugado sfosMmTMml LoG30MHMM osB0W39d0.

999myggbgdeo {gsmrmgdo s ro@gMs@Em™o:

1. https//idfi.gggeeu-new-strategytransportatiofinfrastructure
2. REGULATION (EU) No 1315/20130F THE EUROPEANPARLIAMENT AND OF
THE COUNCIL of 11 DecembeR013on Union guidelinesfor the developmenbf the

transEuropeartransportnetworkandrepealingDecisionNo 661/2010/EUArticle 12
«Transporinfrastructurerequirementsy

3. White paper2011: "Roadmapto a Single EuropeanTransportArea i Towardsa
competitiveandresourceefficient transportsystem".Ten Goalsfor a competitiveand
resourceefficienttransportsystem

4. https://Ipi.worldbank.org/international/aggregatamking

5. Logomomgzggarml 2021-2030 fengdo GHMobldm®m@Eols s armyobozol gomgbmwo

LEAHOSEIY0o.
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Georgia’s Transport Infras

Development Prospects

Ana Dvali, Valeri Mgaloblishvili
Abstract

The level of development of transport infrastructure is known as one of the important
determinants of economic growth asdcial weltbeing in the countries. When discussing
transport infrastructure, we often focus on the issue of freight transport, but passenger transfers,
transport service safety and improving the transport network is also impgateagpectsThe
World Bankregularlyestimateshe transportinfrastructureof different countriesof theworld

by definingLogistics Performance IndéxLPI.
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w53 325; 650.

39013900530 LBsdEMBIZ30 39530E9EOL 9839dBH0BMdOL

5050¢0900L 353e09bd 3MMYJ300L
363MM96GHMbM0sbMdsBY
Bomos gemymemsdg*
IGO0, bogs®o39¢b Hgfbo321M0 £bo396bodgHo
(Logo®mz9eml G9dbozM®mo 1bogzgdLoGgEo. 8. 3MbiGegst J. Ne71, 0175,
0000oL0, bogsOmNZggee)

M9bon0g: Lodo®0r39¢l 932600035 00923985 360 bobrier dogmds®gmBsdo, gb 30
bsps®deals bsbeepbsz0 35309s¢ol 35902996980b 939985y sbeogblb #156909%000
333¢7963b,  Gsg  3s0m0bsHg8s  8adbdst98¢rgdols  Brrobmzbsbs s fs®8mgdol
d90306985 Y9, 56939 8629630l J969¢2985 Y9 ©5 936020037960 3550059806 G9py39H0b
3¢350035Yy. bs8m9b530 353095¢70l 9RIHH056B8s S0Mm@30G sbgbl 3530965l
362 J300b 302632959969 965k05685 g w330M39¢9bso ho®Imgdol sbsbstxgdols
@3 J9bsbsdobso dobo qsbols dgdomgbol g boo. 302632959605 ¢rs00b29H0 boByzss
@5 603bs3lb @53060b306985L bsds B 93026000030 35¢m3949¢7 bydogdhgdl deatrols
bsg0berols psedmgbobs s H95¢70bsgool g39¢s b9 bgerbsy®garo 306038980bor300b.
1533560M Lbo@yggodo: 9939dGH056Mds, 306399696300, UBOBOODI300,
36000930, BodMHB30 3930F o0, Fo6dmgds.

dobssmbo

Po68mgdol  BGHod00BIEo0Ls @O SVMOI0bgdOL MsbsTgEOMM3g 30MHMOYGOO
bsb0smMYdS AOIBOOEO 363N 9b300m Lodmberols @y dMALsbMgOOL d5DsOBY.
3063996096@19656005bmd0L  dofg3s, OMmamOE  Lods®mggwmlb  slg3g  Abmgeromls
05Oy Dotmdmmaqbgeos Po6dmgdol M6560Bgd0L 3OO0,
950595394 GHO0 8900ME00LS S 3MM(39L9d0L odmyYgbgdols ocqdy.

BoHo®BML 3063796096 65M0BMBds  FMOPbM3L  bsEOBLs S SVOOEbILL.
30bGH®MEol d900mbgzg35d0 LofoMTml 999deos O9MGRMoMMl 4569 BogEMmMmgdol
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3930965, 395969035 ml MoMYMBOMO O P35d0gHML IIOOMO, 3MDBOGH0WEOO
3JGH™6900, OHMYMOH03S 0dmd39g3500 dgmuo LoblMgdo, Fomdmgdol gowmdxmdgbgds,
969600l s  GLMOLYOOL  IBMYZS,  FdBYIMOSIM-BgdbozmMo  dsDBob
39990%M09L9gds. 9BsE0BOl MM bgds dsDBMHOL 30MHMdJOOL Tgbfogs s oo
19239635309, BLEAOBOY BBIMOL FgMbggzs. dsBIOBY 3MB3IMOIOEHMEO LEGIEHIR0JOOL
09099953905, 36>M©)JBHOL 29630056935, 25903900l 3M3sMH0DIE0s, LEMY3EsM
3Mb3E9xEool 99349ds3000.

05690y 36 myd3ool 306379696300l 0b6@9bbogmdsls Qo
360 GHO0WMOOL  4ogdxmdIlgdsl MOl  godm3zwgbowos dFoEM™  3538060.
359650 9l 56 60Tb3L, GMI HMEILsE 363 IBE IO Dghmes F9s6Mgd0m AE0gMO0s,
bbgo 33356098030l 29X MdYBGOOL TGLodGIMBS 56 SMLYIMBL. Lodgfoedgm
15g§0056Md5d0  Bb3sOLB3s dMINYMO, GMAMOMOESS d3BIODY (3ol Tgdw©3o,
390GIOMWOo 3560390900 b d0BBILOLZOL WIHILIIMWO  BOMOMIGSG0S gl
ool 3636096305k, 0b639LE0E0gd0L  Fgdm@ObYdsl, MHmymEE Lsdobsm, slggg
M3bMMOO 05BOYOOL FbMHOEIL. 03 394690830 Loz g [oboswdgamdgdo oG
5OLgdMBOL, MHMYMEME BoGIXJOoL, 1939 ILIOXMWO  OMOL  MZ5ELIBOHOLO,
390oMm3gmdoL 3963005609 MFsMGH039L05 S 35003 “YBMIEgLOS.

363766 wo Bgfjmerol Lodeoghy sL93) OEHoWIE WITMIOWIOTILOs
LogOMsdmMobm  3mb637MM9bzool  LgdBHmEmgdol  BgdmddggdsHy. 033G GO
95639600 gd0  domomgdl  005Bg, MHMI  LodoOmzgwrmdo  dgfo®dggdo  dwog®
306329696 @ Bgfmesls gobozosb, 3000609 Lbgs 43996900l 89Hor3ggd0. 3063000
M3bmmdo  0b39GH0E0gd0L  Jg0m@obgds  slg3g  FoMBmoagbl  93mbmdozol
3obLB0WMBLL.  BMYsO©, JMBIMMGBE0s  gobobowgds,  GMmam®E  0bmgzgsgom®o
159§0056MdOL JOMOMsEO F5dMIM539890. 30163990 96EbM060 2o69dm 5dE0gMgdL
39960 my0900L 35630056M9d5L, o3 93mbMT03MMH0 BOEOL FobalsoBOzMgEos.

090bs>mM30L, MMI  3mB356053 BsDoM®BY Foofoml  [o®mdo@gdol, o6  bes
d5bBObML LOLEYISEBHMIE dsDBMOL 332935, Ggobfogerml 3mb3MMBEHIdOL dewog®mo
o LmbGo dbotgqdo, s1939 99E30WgdgE0s dMIBTMYdJW™S FMmmbM3zbgdol 390
©53054MxB0gds, OHMYMOE 5358 Fomo 3mb637MH96EJd0 sbgMbgdgh. 3mb3MO9bEHd0L
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15gd056MdOl Jglobgd Imboggdgdo Jglodwrgdgeros dm3mggdmeo odbg  dso doge
3983900 ©93sdgool  Logdzgwdy,  sLY3Y  LASGOLGHOINOO  33wWI3IBO,
933900 sbgoM0dgdom, domm  Jgbobgd  Joegdmeo  0bxm®mIs3090005b.
3063996096@16560056md5bg  30Bsbd0dsmmemo  3m33560900 300WMd6 930560
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The Impact of Increasing Working Capital Efficiency in

Industry on Product Competitiveness

Natia Gogoladze
Abstract

Georgian Economy is in crisis, so it has a negative impact on the efficiency of the
enterprise's working capital. This case manifests itself in reduction of consumer and
manufacturedemand, as well as slow down slowdown in turnover and the probability of
severing economic ties. The efficiency of working capital directly affects of the
comppetitiveness of a product primarily by reducing production costs and accordingly its prices.
Comppetition is a LAtin word and meand confrontation between the separate subjects of a

market economy for the most favorable conditions for the production and sale of goods.
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REGULARITIES OF PASSENGER FLOW IN THE TBILISI
MET ROPOLITAN AND FEATURES OF ASSESSMENT
RELATED TO SAFETY RISKS

Inga Gigauri
Abstract
Due to the level of urbanization in Thilisi, as well as the growth of population and the
number of vehicles, transport traffic is impossible to without a metropolitan. Therefore,
assessing and predicting risks associated with passenger safety and imgre\goglity of
passenger service remains a key task. Consideration of safety issues is impossible without
studying the capacity of the station elements and metropolitan passenger flows and compilation

with their laws. Passenger traffic predetermines ttevelopment of metropolitan lines and
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their technical capacity, the number and size of depots and plants for repair of rolling stock, the
capacity, number and location of traction substations. In modern conditions, it is necessary to
monitor the potentiaopportunities and risks of the external environment as well as the
advantages and disadvantages of the internal environment, assess and analyze the data obtained
in order to be able to identify and avoid expected or existing risk factors using theaatysis

of risk factors.
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OPPORTUNITIES FOR DIGITAL MARKETING
DEVELOPMENT IN GEORGIA

Gela Tkeshelashvili, Tamar Lomadze, Megi lakobashvili
Abstract

The development of digital marketing is driven by the rapid growth efriet users.
This form of marketing already holds leading positions in developed industrialized countries.
It is becoming more and more popular in Georgia as well. The article summarizes the types of

digital marketing activities, digital advertising andas¢gies. In order to improve the quality of
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digital marketing in Georgia, it is possible to set up large terminals with appropriate
infrastructure and software, which will enable the sales business to develop marketing in
neighboring Azerbaijan and Armenias well as in other neighboring countries. In this
direction, transport channels should be developed in parallel and the delivery of products

transportation should be increased without damage.
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FOR AUTHIORS

procedure for submission of scientific papers in journal

I n the Journal ATransport and Machi ne
Engineering Faculty of Georgian Technical University manuscripts wilkudamitted in
Georgian, English and Russian languages with satisfying of the following conditions:

1. The paper must be performed on A4 page format with interval 1,5 by requirements of
ISO standard:

O The paper must be prepared in Microsoft Word wiimg of redactor for the tables

and formulae; is possible to use the program Microsoft Excel.

b) Margins: top_ 25 mm, bottom_25 mm, left_ 25 mm, right_ 25 mm.

c) Performed in Georgian paper must be type8ytiaen performed in Englisiand

Russian papersin Times New Roman.

d) Title of paper must be typed 8ylfaen(14B); name and surname of authorin

Sylfaen (13B); affiliation, in parenthesis in 13B; abstract must be performed in italic

12; keywords_in 12; bodytype _in 12; performed in Russian papeiin 12; after

references should have the abstracts in English and Russian with following: title of

paper, name and surname of author (authors). The abstract should nobekicdieds;

2. The paper must be submitted @mpacidisk (CD-R) and one copy (legibleprinted
on format A4,

3. The paper should be accompanied with the information about author (authors): scientific
degree, rank and position;

4. Only the peer reviewed works are published in the journal;

5. The edibrial supports the publishing of no more than three articles published by the
same authors in one journal

6. Size of paperds sheet 30pagediet er mi ned i n

7. The author is wholly responsible for the contents and qualityeopéiper Printed by

authors.
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