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ENTROPY-BASED METRICS IN ROBOT SWARM CONTROL

Meparishvili Badri, Petashvili Petre, Janelidze Gulnara

Georgian Technical University
Abstract

The spatially distributed multi-agent systems must yield coordinated behavior from
individually autonomous actions. The movements of the particles around in the search-space are
guided by their own best known position in the search-space as well as the entire swarm’s best
known position. The main claim of this paper is that the relation between self-organization in
multi-agent systems and entropic concepts which can provide quantitative, analytical guidelines
for designing and operating agent systems. We explain the link between these concepts by way of
a simple suggestion how they can be applied in measuring the behavior of multi-agent systems. In
this paper we have discussed different kind of metrics to robotic groups behavior such as order and
entropy, which will help us in evaluation of performance of the swarming behavior.

Keywords: Sensor systems. Swarm intelligence. Entropy.

1. Introduction

Multi-mobile sensor systems are reconfigurable wireless networks of distributed
autonomous devices that can sense or monitor physical or environmental conditions
cooperatively. Swarm intelligence is an exciting new research field still in its infancy compared to
other paradigms in artificial intelligence. The movements of the particles around in the search-
space are guided by their own best known position in the search-space as well as the entire
swarm’s best known position. Particle swarms are attractive to the user as they do not require
gradient and derivative information, are intuitive to understand and can be parallelized [1].
Particle swarm optimization (PSO) is a promising new population based optimization technique,
which models a set of potential problem solutions as a swarm of particles moving about in a virtual

search space.

2. Problem formulation
According to the literatures overview, it’s easy to know that the canonical PSO model
consists of a swarm of particles, which are initialized with a population of random candidate

solutions. Each particle has a position represented by a position-vector x; (7 is the index of the
particle), and a velocity represented by a velocity-vector v, [2].

The swarm is defined as a set: X = {xl,x2 y Xy }, of N particles or individuals (candidate
solutions), defined as:

xiz(xi,,xiz,---,xin)TeA, i=12,---,N (1)
where A is the searching space.

The particles are assumed to move within the search space, A, iteratively. This is possible by

adjusting their position using a proper position shift, called velocity, and denoted as:
Vi = (Vi Vigs s Vi Y, i=12,,N 2)

Velocity is also adapted iteratively to render particles capable of potentially visiting any

region of A. If zdenotes the iteration counter, then the current position of the /~th particle and its

7
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velocity will be henceforth denoted as x;(¢) and v, (), respectively. Velocity is updated based on

information obtained in previous steps of the algorithm.
This is implemented in terms of a memory, where each particle can store the best position it
has ever visited during its search. For this purpose, besides the swarm, X, which contains the

current positions of the particles, PSO maintains also a memory set:

P={R.P,. . Py} ()
which contains the best positions:
Pi:(Pil:Piz’"'aPm)TEAa i=1a2=”'9N (4)

ever visited by each particle.
These dynamic parameters are defined as:

v, (t+ D) =v, (1) +cn (B, —x,; (1) + ¢, (P, —x,; (1)) 5)
x,(t+)=x,()+v,(t+1) (6)
i=1,2,---,N, j=12,---,n

where: rstands for the iteration counter;
#; and 7, are random variables uniformly distributed within [0,1];
¢,, ¢, are weighting factors, also called the cognitive and social parameter, respectively.

At each iteration, after the update and evaluation of particles, best positions are also

updated. Thus, the new best position of x,; at iteration #+1 is defined as follows:

R<t+1>:{xf<f+1>a i fO D)< SR(), .

P (1), otherwise

The presented approach is a distributed algorithm that partitions the supply chain network

into a set of locally clusters. This is achieved by deriving a set of weight coefficient or estimation
of effectiveness d, between every pair of subtask 7, (/=1,M) and agent 4, € A, (i = I,_N)

within the locality of each subset for selecting the best node of its neighborhood to become its

leader. We envisage every the values of decision or management D, (f) as the “velocity” of each

particle in given iteration. Moreover, the each pace is varied inversely of particular velocity.

The fundamental claim of this paper is that the relation between self-organization in multi-
agent systems and entropic concepts which can provide quantitative, analytical guidelines for
designing and operating agent systems. We explain the link between these concepts by way of a

simple suggestion how they can be applied in measuring the behavior of multi-agent systems.

3. Metrics in robot swarm control. Brief overview

We are interested in having a cohesive of robot swarm that aligns to a common direction in
a given time. In this section we review some approaches to estimate the robot swarm control that
can be used to evaluate coherence of the multi-robot system. Entropy, order, and average angular
velocity metrics can be defined to measure the alignment, positional order and energy
consumption of the group, respectively. The average forward velocity metric is also utilized as a
secondary measure of the energy consumption, and is more convenient to use in some cases.

We can define state, and thus entropy, in terms either of location or direction. Location-

based state is based on a single snapshot of the system, while direction-based state is based on how

8
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the system has changed between successive snapshots. Each approach has an associated gridding
technique. Our approach participates to this caveat.

Entropy-based metrics in robotic control. Entropy measures the positional disorder of the
swarm. Entropy is used in a number of classical approaches to clustering, as a means to drive the
clustering process. This metric is calculated by finding every possible cluster combination, finding
Shannon’s information entropy of these clusters and then sum them up [3].

Several approaches in metrics are directly applicable to the problem of swarm clustering.
They include the entropy (S) measures as the positional disorder of the swarm [4]. It is calculated
by finding every possible cluster via changing the maximum distance (/4) between the position
vectors of robots in a same cluster. Shannon’s information entropy H(A) of a cluster with a
maximum distance £ is defined as:

K
H(l) == P log, () ®)
k=1

Where P, is the proportion of the individuals in the 4-th cluster and A/is the number of clusters

for a given A. The rate of change of the entropy (dS/dt) is considered as metrics. These entropy

values are integrated over all possible /#’s ranging from 0 to  to find the total entropy (S5):
S = j H()dl )
0

The angular order. The order (coherence or synergy) measures the angular order of the sensors [5].

M
Z e il
k=1

Where M is the number of sensors in the cluster and 6, is the heading of the 4-th sensor at time «

(10)

|
V/(f)—M—

Swarm order can be estimated by the value between 0 and 1 and is calculated by collecting
the heading value of the distributed sensors. When the group in an ordered state, the order
parameter approaches to 1, and inversely, when the group is unaligned, the system is in a
disordered state and the order parameter is close to 0.

The swarm velocity as metrics. This metric, which is the average velocity of the geometric
center of the swarm during the whole course of its motion, can be calculated by dividing the

displacement of the geometric center of the swarm by the duration of flocking.

N

Y V(1)

i=1

Vo(t) = — (11)

N

4. Proposed approach

Based on this brief review of metrics to evaluate the quality of mobile sensor swarm
behavior, we argue that entropy of swarm cluster, as degree of disorder, can be also calculated
using relative positions or average angular velocity by collecting the heading value of the sensors.
Further, they will be utilized in comparing the performance of different behaviors achieved
through setting controller parameters or sensing characteristics to different values than the default
ones. We consider the entropy of dynamic system as an internal behavioral incompatibility or
antagonism, certain contradiction between disoriented components behavioral vectors [6]. Hence,
the robot swarm behavior metric, which consists in estimation of disoriented robot behavioral

vectors can be derived as below.
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This approach is based on vector algebraic addition of the velocity-vectors v, () of mobile

robots at time ¢ Metric of whole robot group in time z can be measured as:

H{(1) = —ZK: P (t)log , (P, (2)) (12)
) Z\ V()
where: p (1) = —= (13)
v |
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OCHOBAHHASA HA DHTPOIINIO METPUKA B YITPABJIEHUU
TPYIITIIOX POBOTOB
Menapumsunu B., Iletamsunu I1., I>xanenuzze I
I'pysunckuii Texaudeckuit Y HUBepCUTET

Pezrome

IloBezeHNe IPOCTPAaHCTBEHHO  PpAcCIpefeleHHbIX MYJIbTH-aTeHTHBIX CHCTeM  OGYCJIOBIEHO
WHIUBUAYaJbHBIM aBTOHOMHBIM TIIOBeJeHueM. IlepeMeleHne 4YacTul B IIOMCKOBOM IIPOCTPaHCTBe
OLIEHMBAeTCsI COOCTBEHHOM Hailrydulell IO3MLMEH, KOTOpoe OOyCIOBIMBAeT HAIIYYIIYIO IO3UIHIO
cucTeMbl B IeloM. B craThe mpejcTaBleHHBIM MOAXOJ YCTaHOBIMBAET OIpefie/leHHOE KOTHWYeCTBeHHOe
COOTHOLIEHUE MEXZIY IHOHATUAMYI CaMOOPTaHM3AIUU U SHTPOIHeEH, YTO MOXeT OUTh IPUMeHeH /I OIeHKH
TIOBe/leHUs MYJIBTHU-aTeHTHBIX cucTeM. C 9TOM TOYKH 3peHHA, B KaueCTBe METPUKU IOBEeJEHHS TPYIIIHI

po6oTOB B paGoTe pacCMOTPEHHI YIIOPAA0UEHHOCTH, 8 TAK)KE SHTPOIHUA, KaK Mepa XaOTHIHOCTH.
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MULTI AGENT BASED ARCHITECTURE WITH ARGUMENTATION
FOR PATTERN RECOGNITION
Bosikashvili Zurab, Archvadze Giorgi

Georgian Technical University
Abstract

This paper presents model of multi agent systems based on argumentation for pattern
recognition. Defines a very simple description of coordination and negotiation schemes through
multi agent systems. We also introduce the concept of pattern recognition with multi agent
system using argumentation and modification in blackboard architecture. We are going to explain
what argumentation, pattern recognition and blackboard architecture is. Finally, we briefly
describe how agents can recognize symbols using argumentation.

Keywords: Argumentation framework. Pattern recognition. Multi agent system.

1. Introduction

Argumentation is major component in human intelligence. For successful communication
they must understand each language and during the communication they must use arguments to
solve problems. In multi agent system to find one solution we are using argumentation
framework. When agents communicate they are not using same vocabulary and ontology, if they
want to interact successfully they should use arguments and find correspondences between the
terms they are using in their ontology [1].

This article describes what is argumentation framework and pattern recognition, how they
are connected and why we need arguments in pattern recognition, can we create multi agent
system (Figure 1) for pattern recognition without argumentation framework, how to interact
agents and implement argumentation framework in multi agent systems [2].

_ . Successful communication is main

Distributed System problem in the architecture where are
working many agents for one solution.

Every agent must know each language,

Common » 9 S » =
Problem L 5 they should support or refuse another
Al W A2 Y . .
» b \ A3 candidate logic and each of them must
' use same vocabulary to express its
- >0 *—0 -

beliefs and they must transfer

information between agents. Each
agent must respect another candidate opinion and consider during the decision making. In this
paper we are planning to create argument based communication framework in multi agent based
architecture for pattern recognition. Our goal is to interact many agents and they should find one
solution for one problem. For decision making we decide to use framework that allows agents to
express their preferred choices over candidate’s correspondence. This is achieved adapting
argument-based negotiation used in multi agent systems to deal specifically with arguments that

support or oppose the proposed correspondences between ontologies.
2. Argumentation in Pattern Recognition

What is pattern recognition? Pattern recognition is the study how agents can observe
environment and make decision about categories of the pattern. The best pattern recognizers are
n
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humans, but we still can’t understand how they can recognize patterns. It will be very helpful if
computer will help doctors and diagnose diseases or help drivers to drive car. Automatic
(machine, computer) recognition means classifying, grouping and at the end get exactly result of
object. There are two types of recognition 1) Supervised recognition when the pattern is
identified as a member of predefined class. 2) Unsupervised recognition when the pattern is
identified as a member of undefined class.

Human’s brain consist off billion of neurons and using this neurons he/she can recognize
patterns. Whenever we meets a person and this person is known for us we can recognize his/her
name, surname, how we are doing this, we are performing task of recognition. Suppose we are
asking to computer to do this task, how much time conventional computer need to do this. It is
not easy computation for computer, firstly we know this person but computer do not. We must
study this to computer and it is not easy.

What is argumentation? Argumentation theory is an important field of Artificial
Intelligence. In multi agent environment where agents try to purpose their own goals, cooperation
cannot be taken for granted. To reach agreements and negotiation between self-motivated agents
we should use argumentation framework. The purpose of argumentation is to resolve a conflict
between agent’s opinions. Argumentation framework has a big impact in multi agent
environment.

We also can extend argumentation framework, namely, Value- based Argumentation
Framework (VAF). The VAF allows determining which arguments are acceptable, with respect to
the different audiences represented by different agents. Our agents apply different approaches and
cooperate in order to exchange their local result (arguments).

An argumentation framework is a pair AF= (AR, attacks), where AR is a set of arguments
and attacks is a binary relation of AR. An attack (A, B) means that the argument A attacks the
argument B. A set of arguments S attacks an argument B if B is attacked by an argument in S. The
key question about the framework is whether a given argument A, A AR, should be accepted.
One reasonable view is that an argument should be accepted only if every attack on it is by an

acceptable argument (Dung, 1995) [1].
3. Multi Agent Recognition Architecture

As we know Pattern recognition is branch of Artificial intelligence as Sound Recognition
or Hand Writing Recognition but Argumentation Framework helps agents for making decision in
multi agent architecture. In Pattern recognition system with multi agent based architecture to
make one decision, to communicate many agents, to study agents how to respect another agent’s
opinion we should use Argumentation Framework. Below in this article we are going to explain
blackboard architecture (model) and then extend it, we will try to explain what is blackboard
model , how it works and how we can to implement it also we are going to show some examples
using blackboard model and step by step define what our agent must do [4,5]

A blackboard system is an artificial intelligence application based on the black-
board architectural model, where a common knowledge base, the "blackboard", is iteratively
updated by a diverse group of specialist knowledge sources, starting with a problem specification
and ending with a solution. Each knowledge source updates the blackboard with a partial solution

when its internal constraints match the blackboard state. In this way, the specialists work together

12
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to solve the problem. The blackboard model was originally designed as a way to handle complex,
ill-defined problems, where the solution is the sum of its parts.

The blackboard architecture is a powerful expert system architecture and model of
cooperative, distributed problem solving (Many agents are working for one solution). The basic
blackboard architecture consist of a shared data region called as blackboard, which is a set of
knowledge sources and control units, also called the scheduler.

The main advantage that a blackboard system can offer are its flexible of control and its
ability to integrate different kind of knowledge sources. A blackboard system consist of three of

components (Figure 2).

Blackboard

Fig.2. Blackboard (BB), Knowledge sources (KSs) and Control unit

BB - a shared data structure through which the knowledge sources communicate with each
other by means of the creation and modification of solution elements;

KSs - a set of independent modules called knowledge sources, which have specific knowledge
about the problem domain;

Control - a control mechanism, which determines the order in which the knowledge sources
will operate on the blackboard.

4. How Blackboard architecture works and our modifications

in this architecture

Accomplish blackboard architecture consist of three component and each has own role to
solve problem. Every agent makes own modification and task moves another position, after this
other agent makes its own modification and etc. This process continues before we do not have
exact solution. To decide which agent should make modification at this moment controls Control
Unit. If task is on the position where agents cannot make modification, it goes to the previous
position.

What is modification which we decided to make in blackboard architecture? We decided to
add argumentation framework in blackboard architecture. Every agent which makes modification
on the blackboard has an appropriate argument. This argument we need to know why agent made
modification on blackboard and if another agent has counterargument for this argument they are

starting discussion or arguing about modification and finally they has one decision.
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Hence, before every agent makes modification on the blackboard, they must prove
modification which they are going to make and after this they are making changes. Below of this
article we are going to show an example how to solve problems using blackboard modified
architecture, how are making modifications on the blackboard and how we are going to find exact
solution.

5. Symbol recognition using multi agent system with argumentation

Accomplish in this section we are going to show how are agents working to recognize
symbols. We are going to detail explain what each agent does for recognition and its goal. Each
agent has its own knowledge and using this they should try to recognize symbols. We have master
and slave agents and master agents knowledge is more than slave agents and master agents has
more privileges then slaves.

Imagine we have agents and they know how to recognize: arc, point, rectangle, corner, fork,

cross, hole, oval, triangle and etc. (Figure 3)

Slave Agents, The primitives recognition

Line Arc Point Comer Fork Cross )
recognizer recognizer recognizer recognizer recognizer recognizer

Master Agents, Curve Type Recognition

L R B B -d-i.l'i-.'. I'i-.. @ e _-'¢0"-

mank2z (0 | I o b || b |
Circle Line Half Circle  Hole Crval Triangle Rectanghe
recognizer recognizer recogmiion recoQnizer recognizer recognizer recognizer
Fig.3

On the figure 3 shown that every agent has its knowledge and what they can recognize.

Let’s start to explain how they can recognize symbol , X"

1. Line(x),Line(y), Cross(xy )-->  Symbol (z) {Name(z,"x")} - rank 1
2. Line(x),Line(y), Cross(x,y ), Not Vertical(x) ->  Symbol (z) {Name(z,’x")} - rank 2

Rank 1 agent says that if there is two lines and they are crossing each other this symbol is
X, after this rank 2 agent says if there is two lines and they are crossing and also they are not
vertical this symbol is X’. Rank 2 agents have more priority to make decision then rank 1 agent.

6. Conclusion

A simplistic approach for recognition of visual characters using multi agent system has
been described. The advantages of multi agent system over classical methods have been outlined.
In this article we was trying to explain how multi agent architecture with argumentation works,
what is preferences of this architecture and how we can use it. We were talking what are multi
agent systems and what is argumentation. Also we made modification in blackboard architecture.
How can work agents using blackboard architecture with argumentation. In this article everyone
can see clearly preferences of multi agent system with argumentation. Also explained symbol

recognition example and detailed explained how agents can recognize symbols.
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dgdsgemo Lobsdlgeo Febgdol 39ddmegdols Lsgdstolo Gsmeabmdols gshgbol Bgdregy dsb Bgndmos
330LsbOgaml  gemsliggéo.

seoamtomdol  37dsmdol  Fgogase  gemsbBa@ol (39680  9digze 03 3mboosBo, Gm3gmoag
33059mi30m98ls  gemsliBg@obsool Fgbslfsgm dsgsmonl, GmImolngobsy dmigdgmo bgodmbo sGols
”3"8"6?633&3@0“' bogotims  asbobsbmgtml  bgodmbgdol  dgbmdemdols  bmds, sbyy  gedatixggdnmo
6906mbols gdmgstigbo [2].

0300063360658500  Ar3900L  MbogseNBMds  dpamBstgmdl N-g3s6bmdomgdasbo  Logdol
336Bmdomgdsdo  go@sgzsbols  IgbsdmgdememdsBdo.  mdmbgbol  bgombaen G398l asbsmsglgdgh e
336Bmdogmagdosbo dsGoiol boboo s 939680396 6goMmbadols dog® assbsemabgdnmo 3s6sdgB G980l
§mbols (3608369emmdals) dobgrgom (6sb.2). bgatimbgdo Grmzebg 3sdmbsbymos ax®gregdol Lsboo s
303678500058  JMEEbSE Jd00.

[ |
— 1

I
001074 0.90543 1.8164

655.2. 3:3mbgbol Grmz0

semamtomdol 393smdols grgase gmgdnmemde bsdo Bodols Grgeb:
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®  6306mbgdby Bgdsgemo abgeardszools G 3e;
®  650MmbgdoEsb 3sdmdsgsemo abgm®dszool Gy 3s;
o L3gi08mco rm3900.

G390 dad0l sOLgdmdl  Emoghm e330M0, Geeash  ggams  dsmasbl sl gemosndsgy
6906mbols Lbgspslbgs Fgi3gmoemmds. monmgnm dsgsemonl Fgbfsgemals Lod@sgmowst gsshbos  g@mo
©> 03039 3698y bgdmor seffgMor mommgnem Gmgeby [3] .

0339M0smoligdo  Jgxodtrgdomo seaméondo (ICA) gagmdbgds 033gM0smoligynéd dgmdgmdst,
bssy dmogto  Lebgmdfogmgdo  Jdbol  gommbogdl s g36d30l  Lbgs  demogd  LsbgmdGogmgdl
dsemanamgdalngols. senamtomddo, Sodmdomse, 3s3mogqgbgds d9dmgan Ba@dabmenmgos:

o Jaaysbs - Lsbgemdfogm, Gmdgmoai dmbsfomgmdl  033g@0smaliga®  359J6mdsBo, Hmgmey
3meebos b AemamA3 0339600,

e 0digros - bsbgmdfogm, Gmdgmoi 98Mdz0l Lbgs Lsbgmdfogmgdl  gmemembogdols dstrmgols
5 gdals dmbsedmzgdense;

o jomembos - Labgedfogm, Gmdgmoai dmbggomomos 033900l ddstmggmemdals J3q9;

o hagbol  dsers  (bodemogg) - daggbol  bgmlsygtgmo  Bpamdstigmds  Lbgs  J39¢6gdmsb
Fgsmnéom. dsmgdsBogn@o ogsmbsbmalon gl 603bsgls ogrbz00l ™3Bedserndo 36033690mmdslmsb

bosbenezgls [4].
3. Iomals sy
0sgesdotzggmse  Brgds  J3ggbgdols Npop  bedols 33 gmagool  gqbg@oadgds.  dgdrgy o0
33 mass00sb  oéBg3s szp GemEgbmdol  gzgmsby dmogdo  d3ggbgdo  0d3gMogdol  Bglisddbgmsc.
sGRgbogmo Ncol Jaggbado 3o gobrgds  0d3gG00L  gmemmbogdo.  gmemmbogdol  0d3gMogdby
3osbsfoemgds  brgds 0339007980l Lodemogtol  (dsgmol)  3Bm3mézonmse.  0d3gGool Lodmog®als
333mbsmgmamase bes dgdmzgadsbmo 0d3gHools 6(*)6)8&;@0%36*2]@0 {eabs

Cn = ¢, — max {c;} (1)
Bas(s Cn séols n-néo 0d3g0ol Fmbs. 3o Fqdega Gsi  (3bmbagmos 0d3gM00ls  beddsemabgdamo
§mbs, g330demas asdmgmgsmmmm dolo be@dsmobgdama dsems:
¢ )

n
N iy
L C
i=1

baGgol g3ty 093900l dsems  3sbbsbmg@segl  dalo  geammbogdols  3eéyz0sls  dongemo

P =

n

3er3ema300086. 3glsdsdolse, 0d3gMool memmbogdol MsemEgbmds obozasmabszool O™ 0dogds:
N.C., = round {P,. Noo1} (3)
3mmbogdols  gssbsformgdals  Fqdmgy, 0339000l dogmoasbo  dsgms  0fbgds  033gM00ls  dsemasls
335858 ma msgolo gmemmbogdol 3Gm(396@ Mo dsgme:
power;, = cost(imperialists,) + emean{(cost(colonies of empires,) 4)
dmgmol  oboggosmobsiool  dgdrga 0d3gogda  offygdgb  dGdmmsls  gMmdsbgmBo,  Gams
©s034omb I gmemembogdo. gl gsddo dmEgmoatgdamoas  JMEmbogdols dmdMsmdsdo s gmenmbools
390883000988 X - gfomgnmon s¢ol 39ddm®o, GmIgmai dodsornmoas 033gM0smaligobzgh. X scob
958mbgggomo Gobgo, Gmdgmoi 3608369mmdst X U(0,Bxd), Lswsg d séol 3s6dogwo jmemmbosts
©s 03390000bBl Fmeol, B g0 — Gogbzo, yoggmmzol dgBo gooby (B> 1) [5].
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AoEgbsg 3membos dmbgegds obgm 3mbogosdo, GmEs dolo Fmbs smadsBgds 0d3gMosmolBols
Gobsls, sbgo  gdmbggze8o  obabo (330056 Gmegdl.  359J0mds  dmmgematgdnmos  Fgdwgabsods:
0MBg3s  gagmsby  Lylbdo 033900l gggmebg  Lybgo  gommbos s offggds  dGdmems o0
3mmboolsmgol. oy Gmdgemo 0339605 doomgolgdl  sebodbyee  gemembosl,  momeggeo
0339000bmzol 1bs 3sdmomgsmmls sendsmmds bmddsemobgdam Lsghom demsby ©sghebmdoo.

N.T.C,,=T.C,—max{T.C.;} (5)
booy I.Cy 08 N.T.C.y 360l N-ntr0 0339600 Laghom ©s Lsghoem beddsmobgdnmo Feobgdo.
3e0dsmmds  0dobs  GMI  gebgMgdgmo 0339008 03gMmdl  3memmbosl,  gedmomgemagds

QMAIY0o0:

NT.C, (6)
Y NTC,

i=1

P, =

semacm®omdols  dndombols  3Bmgbo  a@dgmmegds  dsbsdeg, Lsbsd  gomo, y3gmsbg  demogéo
0339608 36 @sehgds (6s6.3) [6].

Smarprragool TBobanmooo
ByHBggob Bgmaxgom @3Pygds

3eumBOBOL AMPIEROCTIDY
oddgGaseeobdol .W‘WDQ’Q&W’

A

Y

>Hol ovyy 3Ms gmarmbool
OGHSrmahs olGgGmosemalihob
ofigtrergdaty Bepacra 2

Y 20pgel gmarmboobs ©@> B d
oddgraseralidob Snbogopdo

v

oo #3035 M08gor gggars 0B3gMool
i QoGBorybomo gubjeos

gaaers®y koo o83ghonlt yagersy Urido grmermbos
235083600 byagegho 0d3gMmoolbiznb

S0l o¥) 3 Jearmeibools oodghoennds
033gHosgrobidol Rofmgdaery®siy

233¥d80e ¥aEaBg LYo EB3gHOs

65.3. ICA-b dmem3-bdgds
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3. sl3gbs
3dpgbse, dm(39dnmo 653l dobsbos Bsg0bsbler 3Bl Golzgdol  3OMabmbomgdalsmgols
bgmemgbgto  abggmaddol  sOlgdnmo  0sbsdgeemzg  dgomegdol  asdmygbgdoo, 396dm@  gedmbgbols
030000m63560B90s00 93900 ©s  033gM0smalig o Igxodtgdomo  semamGondol, Gmdmgda  gegmdabgds

93306 aedmngmgdl. gsbbommamo doegmdgdo 0dmagzs m3Godseno gsesfyzgdomagdol LaBmemagdsls
3Bg3060l  gsblabmgmsl s 360d3bgemmgbse  sdsmemgdl  Lsggabsbler  dsbMl  Mobzgdol  dsmgols

9589J& O™l doamdgdols sbsgmoBobs s Fgddsggdolsmgols.
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APPLICATION OF SOME EVOLUTIONARY ALGORITHMS IN RISK FORECAST
Qoroglishvili Tsiuri
Georgian Technical University

Summary

One of the principal tasks of risk management of modern financial market is forecasting of the
financial market. The algorithms discussed in this Article make new direction of study, which are stochastic
and heuristic methods based on population; these are the versions of evolutional algorithms. In the
searching space achievement of goal is provided consistently, evolutionally. Utilization of modern
achievements of artificial intellect (artificial neural networks, evolutional algorithms and etc.), significantly
rise analyzing and forecasting of financial market.

HCHOJBb30BAHUE HEKOTOPBIX 9BOJTIOIIMOHHOBIX AJITOPUTMOB B
IMPOTHO3UPOBAHUMN PUCKOB
Kopornumsunu 1.
I'py3unckuil Texuunyeckuii Y HuBepcuTeT
Pesrome

[Tporao3upoBanue (HUHAHCOBOTO PHIHKA SIBISIETCS OJHAM M3 OCHOBHBIX 3a/lad PHUCK-MEHEKMECHTA
COBPEMEHHOTO (DMHAHCOBOTO DBIHKA. AJTOPUTMBI, OOCY>K/ICHHBIE B CTaThe - 3TO HOBBIC HAIPaBICHUS
CTOXAaCTHYECKHUX M IBPUCTHYECKUX METOJIOB, TIOCTPOCHHBIX HA MOIYJISAINHI; 3TO BAPHAHTHI YBOJIIOIIMOHHBIX
ITOPUTMOB, B KOTOPBIX IEPEIBIKCHUE K IEJIH B IIOMCKOBOM IPOCTPAHCTBE MPOUCXOMT MOCTEIICHHO, B
mpomecce 3BosoruH.  COBpEMEHHBIE  JOCTHXKEHHS B 00NAaCTH  MCKYCCTBEHHOTO  HMHTEIUIEKTA
(MCKyCCTBEHHBIX HEWPOHHBIX CeTel, SBOJIFOIMOHHBIC AITOPUTMBI U T.J.) 3HAYUTEIHHO MOBHIIIACT aHAN3 U
MPOTHO3UPOBAaHUE (PHAHCOBOTO PBIHKA.
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1024 30&0UL BIAB3I20 52M3OL LHTNB3HOL
1LO3AIGEN' IR0 3H03SMS3MAHO30
3obogn 3730039, 3ssds xmbadg, aom®go gemameasdy
Lsdotroggmel Bgdbognéo mbogadlodgdo

69bomdy

a36bogrgmos  dmbszgdoms  dermgol  ©sdoggz@ols  3MadBmgMegonmo  smam®ondo, Gemdgemdag
399009969388 dogdol as3bg30Ls s BgMgz0ls mE0a0bsem o dgmmo. semamondo LodgBGommos ©s
odmgzs 1024 3o@ol dg9;339e dmbszgdms deomzols sBoggadol Ledmsemadsl dgdmbzgzoma bslosmoals
3Jmby 64 Gmpgbmdols 0gd3lidgBdognsbo aslsmgdgdol gsdmygbgdom. oMmggmo Lsoedme gsbsmgdo
Z), 6eodmol 3609369mmds  g(36mdos  dmdbsbgmg  39@lmbsemalsmgols, gm@dotiegds  smgm®onddo
dcggsbomo  aségzgnmo  3Omen@gdol  Bgbdmmagdol  Fgrogase, bBeowme  Fgdpgan  gsbsmgdgdol
Fq3s039bmemdgdo  gobolsbmgtgds Zi=Di®Z; (i N,i= 1..64) 399mbsbgemgdom, beesy Di oos
Badbdob 16 doyosbo  Logggss. gdegy brgds oo dsoBol dgd;39emo  Di 0bgm@dsgools Fgzgmes
Zis 390mbsbymagdon ©s 83 73968L369emals Fgdaaabenmdsdo dgdsgeemo doggdols 3s3bggs smgmenmdols
dobgrzom.  gmggemo  gdgao 1024 dogols Bgd;zgero  dmbszgdos  dmmzol  sBogzdolsls  doMggem
bsogmdmm  asbamgdl Faddmaewagbls Fobs (3030l Zgs asbsmgdo. goddmesionmo  Jigmols 3938060l
bobBo o6 asmingds  3Bogstol  3Ge3genedBo  dmbsfommg  sOgemo  3stednBol  bsdwzarmo
360336gmmds. gl seramGomdo gedmodhgszs 3®03EmIgegamdon s dsmsma biGsedgwgdoo.

BédBéﬁdm 1’0&8332)0: dgegqbomo  Bogeo. LodgdGommo  smgmtondo.  goemadols  ggmb;zos.
3&0\)(‘)&(501} 5935, 'lmogg‘aaﬁm Bo'lsog'\)a&). d@oS@maagaambo. B%’éo%daagggzb.
1. Bgbsgsemo

dgegqbomo  Foggtgdo, Gmdmadoy dooegds Esbsdog® mas Byl do Fgdsgsemo Loddmenemgdols
Fqlsdsdalio  doggdol  asdbgz0ls s  FaMgzol 3063039001 gBmmdemoge  gsdmygbgdom, @os s
806 mmo Bgdldadols Lo obBogndo ozolgdgdols gHmoghmsg3domgdols smeEgbsl seommgdls od
©mbgdeg, Om3  3GsJBognmee  Fgndmgdgmo  brgds  ©sdBog@sgo  Leopmdme  gebemgdol
36093690mmdols @seagbs dolo (3eem3gamo bsfoemgdols (3060l Bgdmbggzedag go.

Fqagboemo  Bog®gdo  asdmoggbgds obgm  3O03Bmegm®omndgddo, Gemaméoiss: DES, IDEA,
RC2, RCS5, SAST, AES s Ubgs 3mmgznéo smamtondgdo. o3  semamGondgdol ,,a3589b3s”
Fgledegdgmos  sddoggsgo gsbsmgdol gggems 3603369mmdals Lergmse assdByzol aboo. (3bswos,
6md, G55 9RAm  Eoos gsbsmgdal bog®dg, doo gRGm dbgmos gggms dgbsdmgdgmo 38605680l
20036Bg35.  06539m3g gBe3bg bty asdmhbos FPGA s ASIC 80360ldgd900, Gedmagdlis
Fgmdmos  gobsmgdol  3608369mmdgdol  aswsdhgzs, dglsdsdolse 30 s 200 dogmombo 33608680/
§d3aloRJstrom. sdsbonsh 83 dogtmlgdgdals modgdamgds dgegabl  Aedwgbody soghm  EmEsAL.
oo domxgdol (10 domomb mmsesdrg) 3jmby 3mEO3mGs3098L  Bgmdmosm DES smgmondol,
A@dmols gobsmgdol  gggms  360336gemmdsms  BramEgbmds 256_41 Boos, Las8gbzs” FPGA s
ASIC 3o 3699980 gs3mggbadom 13 Lsso o, boame bgdge  gmddondgegdol Lsdmsmagdom 3o 6
Gm080 [1]. 230l 03 DES L@sbostigol bsgmee  gsdmoggbgds AES  L@sbostrgo, 6mdemol
bso@gdmm asbsmgdol Log@dgs 128, 192 s6 256 S0, bome ©sbsdogdo dememgals go 128 dogo.

B0mambodbnmosh  433mdeobsty  dobsbgFmbomse  Rsgmgamgo  gm3mésionm  Jlgmgddo
23008(3987m0 0bggm@ds300ls 3Mbx3009b308mmdals FglisbaBbadem s oligoo LodgGommo
semamtomdols 3930 dsggds, Gmdgmo 373smdls gszomgdon oo gsbsmgdom s 333Lmsb gsdmombggs
dsmaema 3603 mdgegamdoo.
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2. dotomso bsffogmo
3937833980 LodgBtonmo 3603 msmamomdon bogds 1024 ool 93;339emo dmbszgdoms
demmgol ©3Fogges. sbsdog®o obgm@dsios agmgs 64 yamgse (64¥16=1024), ooomgnmo 16
dogosbo (06 ds0B0s60) xamBo 03608585 G0l dmwmmon ©sddog@sg 16 doBosb olsmgdmsb ©s
domgdnemo 16 doBo 6sformegds 8x8 gsbbemdormgdol 3Jmby 16 opgbdn® dsg®osdo (mooe dogo
000mge  3BM0(3680). 64 3mboool  @slsbmdsm  3oMmdomsm  s300hogm  Fe@szol  sgeby
(656.1) g0l Fgdmzgmol Rszgdomo dstrBdrmdo (Ibgosto Fgdmogemol gzgms x®sl ©s, 33sLoasb,

PR b Borbaods).
37| 62]43] 56 [35] colan] 50] o7 V070N IRDOR) COROR ronIR 0RRd

44 ]155] 36 1] 42[49] 34f59] %00

54145 64 [ 39 52| 47| 58] 33| 9s®3H ol sbsFyobse Bgodmads b9d0bdogdo Rl s@gds.
1126|1520 7 [32]13] 22 daemomse, o7 Fgdmgmol  ds@TOnBo Lol  sowmgdl 38
;(; 2 1? %3 1;; ﬁl 23 ?_1} Beodtol Jeby xGoesb, 35806 BsGBGmB0  ©odmsztregds 37

= = 60360l xcsby (6030l 9300 gswssegomgdolsl) o6 39

1819 (283|241 30|35
60360l @by (630l gemgdoo aswssegomgdalisls).
a bc d e f g h fabll

3mdmsBabs  (36mbagmds  dsmgdaBogemlids  emgmbatiom

Lonnlll S T PN SN B - N =

16 3080l asbsformgdolsl do@gdals 6m3cgdo Fgodmgds 36 ©393mb3agl s Bozgdol bmddgdls,
6500356 ©s0g3360l SmamE003Bo  godmzaggbagm sBeosgdal 3sbemsagdols s@hgzols 128 Bgdmbzgzomo
35603680 (39560568980 LagOme  Gamegbmds 160l Fmemos). 396dme, Bgzsa0bgm  dsEoigdals
336emsa 980l 8 J3axann0, oonmggmo 16 386056800, 3otzgmm 3bGoemBo bsRggbgdos Lsdo J3gxa s

00, o S °6). 533y 0 smam&omdo sbosmds 03560300 S ds@semo
(N0, N2 s Neb).  odndaggdme 020003 bsbosoegds  Lodstriog s dopsm
36038 m3gegamdon (mommgnmo 1024 dogosbo dewmzo omgdls 21024 GmEgbmdol  360336gmmdowsb
960 goob). 33036 bargmegds dgdmgan mdo m3gesisools dgbemmaboon:

. o60 dsofol  Fgdp3gmo  Di 0bgmedsiool  Bgigems Zinn gedebsbamadoo, Lo
Z;11058053600L  gobomgdos @8  Ziy=Di®Zi. sdsbmsh, 306zgmo (3030l (3o6zgmo 1024 dogols
©380033608) sbefyolido Zigsbsmgdo 360l bsowmdmm Zygsbsmgdo, beme gmzgmo Bgdmgao (503600l
©sbsFgoldo 3o Fobs (3030l Zgs gobamgdo;

2. M 3emmggddo Bgdsgemo doggdols asbsfomgds 16 dsBeo;edo s Fgdegy sdog@rmemo
3039360030l ogombgs. Gawash yzgms dsBeois goiegl 128 (0-127) LgGogmbl os 128 (0-127)
b3adl, sdoBmd ©sdogggtols gmggeo (3030l dnmmb monmgnm dsB@osdo Rsfgmoemo 64 dogols
Fogombgs Bgadmgds asbbmeogmegl bEoodmbgdol 6 bzgdgdols dobgwzom @sfygdmmo bgdalidogmo
beodmborsb o6 LggBowsb  (655.2), s3sbosh, Fogoobzol 3Gmpgen®s  gadmgds  Igbermemeegls
Gmyméy benddols doggdom, olig gemgdoo.

0 7 8 15 16 23 24 31 32 39 40 47 120 127
BaySags 1 Bgogs 2 Bagmgs 3 Ao 4 Boyogs 5 BgGogs 6 Ao 16
B3 8BxB 8x8 8x8 8x8 8xB Bx8

? L 11 15 T 1] 23 T 11 31 T [] 39 T ]] ¥ T 11 e T 11
1T iy i3 S e - iy 4
Tooorb P >
60b.2

mommggmo  BBGoiobsmzol Lafyolo 3mboiool (bsfgolo 6mdgmo) s Bs®oisdo doggdols
265G orgdols 38O mBols (6030l dsggds o6 3emnds), dsBGo3080l 3sbemsagdols 3860868900l (439~
%3750 @5 bg®odmbol 6m3dols), boogmbgdols 6 bgagdgdol dobgogom Fsgombzol  &gaq0d0ls,
Golbsgombo Lgdodmbol s6 Lzgdol Lsfgobo @s Fgdwgao 6md@ols (BoBgds b gemgds) séhgzs brgds
363y Aednmse (3030l ©sbsFgoldo Z; gsbsmgdols dqdsmaqbenmdoest gsdmdeabsty.

22



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(18), 2014

gbe.l
J3IRBIBOLNe | 33SNSESOLNe 350G IBN1303RIZEHMdBS
0 8,14,9,3,12,15,5,1,11,16,4,6,13,10,7,2
1 14,1,16,8,2,9,4,3,11,13,6,12,7,10,5,15
2 3,5,9,14,11,2,16,10,4,15,7,13,12,6,8,1
3 11,1,5,12,16,9,14,2,6,15,3,8,13,10,4,7
4 5,12,8,15,13,6,1,10,3,9,14,7,2,11,16,4
5 16,13,4,7,3,10,9,12,15,5,11,12,8,6,1,14
6 6,9,5,11,1,16,14,15,3,13,7,12,4,10,2,8
0 7 4,8,13,6,15,2,11,9,16,1,10,7,14,3,12,5
8 12,2,8,15,11,9,4,14,10,5,7,13,3,6,1,16
9 15,11,1,7,13,6,9,10,4,16,8,3,12,2,5,14
10 2,15,12,4,11,7,6,16,8,13,5,1,10,9,14,3
1 7,10,2,15,4,8,9,1,14,11,6,16,12,5,3,13
12 10,15,1,9,12,6,5,16,4,13,8,3,14,7,2,11
13 9,13,4,1,6,14,5,2,10,16,3,8,11,15,7,12
14 12,3,7,15,14,1,16,13,5,10,2, 9,4,11,8,6
15 13,15,1,8,7,4,6,10,12,3,11,5,2,16,14,9
0 13,1,8,6,10,4,12,14,2,16,11,5,15,9,7,3
1 2,5,7,11,14,13,9,1,15,6,16,10,3,8,12,4
2 5,3,9,7, 2,13,15,12,4,14,10,16,1,11,6,8
3 7,10,1,16,5,3,11,15,13,12,2,14,8,4,9,6
4 1,8,5,9,11,16,15,3,7,14,4,6,12,10,2,13
5 4,10,14,13,8,15,1,12,2,6,11,7,3,16,9,5
6 14,4,13,1,12,10,3,5,11,8,15,16,6,9,7,2
2 7 9,14,3,8,15,10,4,11,6,1,13,5,7,2,12,16
8 6,9,4,16,2,5,14,8,15,13,1,12,11,10,3,7
9 3,6,7,10,1,9,13,2,12,15,8,11,4,16,14,15
10 14,2,5,7,15,11,13,16,9,4,6,1,12,3,8,10
1 8,5,16,3,9,15,2,13,14,11,10,7,6,1,4,12
12 11,9,8,4,12,1,7,14,3,15,2,16,10,13,6,5
13 13,6,10,7,4,15,12,16,1,14,9,3,11,2,5,8
14 12,7,2,5,3,10,15,11,13,16,6,4,8,14,1,9
15 16,5,9,14,7,12,1,4,15,3,8,2,11,6,10,13
0 5,2,11,13,9,8,16,4,7,15,10,14,6,3,12,1
1 7,14,16,4,10,5,9,3,15,11,6,8,1,13,2,12
2 1,11,3,15,6,7,4,12,10,5,8,16,14,9,2,13
3 4,16,7,1,10,15,6,8,5,14,2,13,9,12,3,11
4 3,12,15,9,4,14,6,5,16,8,2,7,13,11,1,10
5 11,9,13,5,6,1,3,10,2,4,16,12,7,15,8,14
6 2,13,8,7,1,4,15,11,9,3,5,14,10,6,12,16
7 15,8,12,16,7,4,13,3,11,14,2,9,5,6,1,10
6 8 6,16,13,8,4,10,9,1,15,7,5,12,3,14,11,2
9 9,15,5,7,14,16,2,12,1,6,11,13,8,10,4,3
10 13,10,1,5,12,7,4,3,16,6,2,14,11,9,8,15
1 8,1,16,3,4,2,9,15,11,5,13,10,12,6,14,7
12 10,12,7,1,16,5,4,14,13,11,9,2,15,8,3,6
13 12,7,6,14,2,8,15,9,4,1,10,16,13,3,11,5
14 14,6,11,15,1,7,4,8,2,13,3,5,10,16,12,9
15 16,5,13,10,4,9,3,12,15,7,6,11,1,8,2,14

23



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(18), 2014

30Mgamo (3030l Z; asbamgdol ©sbsgm@dotgdgmo Zy aobsmgdols domgdols seogmdonda.

3063mGsonmo  Jlgemols oo 3mdbdsegdemopst  (3otmdomse A s B), o A abgm®dsiools
203939808, beamm B g0 d0dmgdo, 35806 B sgbsgboll A—Losb oo owo Py s Qo 3s6@0z0
60353900l 633300 LNG=Py Qp(000009971000003653590153m0000b0sbG0g s3:mm3amot03b30505P1= Q) . 335L00s6,
Py s Qp dsmBog0 Gobzgdol Bgdmbgggomo shgzs brgds dséigogo Goibzgdel dsbowsb (3mdbsbey
396 lebagmds 36 030l sGBgmemo Go3bggdols 860336gmmdgdn). A 3mdbdsdgdaemo Ny Go3bgowsb smawgqbl
Py s Qp c0(3b398L. 3 Go3bzgdol 3608369mmdgdols (3mwbs bEmbggmymnl A ©s B 30dbdsmgdemgdols
3s6rsengmrne 3m3smdsl 9MmaEsndsgy semam®ondon Lsondme asbsmadols dobsmgdsw. 39Gdmw:

L. asdmomgmagds: 3) @o(Ng)mod10ws  3)o(Ng)mod1l5 360336900m3930.

2. a60bsbmztgdsPis Q1603535000 7eM356m36603 og s6msgligdemaa s b
(30(35)360150306’33(93350@0(&, b) Fyz0ma. (3bsros, Gmd a € {1,3,7 9} sb € {1,3,7,9}.

3. 39-2(3b60en Bog b sglgdnmodstrgngoto3b3gd0brsdmenmadgdaliog J3b3gE 03500568086 qwaqbo-
mo{1,1;1,3;1,7;1,9; 31,33;37;39; 7,1,7,3,7,7,7,9; 9,1;9,3;9,7; 9,9}bm03.6Lbz53939em0 3% -
303026 (J3a%37B080bOsmegbemds  16h-0l - Goemas)  Bgodggsgorghmodgaxgage 852 3a6dd-
JogsdmogmomaPy (Ng)mod10 Jgrga0l dobgrogoom. 6150035690090 e36 (30013609360~
dsgonFocio;bzos, sdogmdzsdmmzmondaomgds 0,2,4,6 s 8 Go(3b3980086900-9Mm0.  33G0(3b39800brgdsm0-
mma‘aggao(3)5)000'801]339@Bﬂgohﬁmaﬁohaoﬁbo%ggsﬁm(0 —-1,252,453,6>4,8> 5). (p{,(N{,)modl 5-0l
Fgoga0l  dobgogom  (Fgledmgdgemas 15 dogemo  Gogbzol  domads  O-sb  14-0l  Rsozemoo;)
3360LsBr3nbs 43933923 0L G0 Jmbalbmdgmo.

gbe.2
356036 0LNe JaoxaazoNel | JsoxanpeNe2 | JaoxanzoNed | dsoxanmeNed | JaaxaamoleS
0 31 13 9.9 9,1 L7
1 7.9 37 Ll 13 9.9
2 17 19 73 37 7.7
3 93 39 39 19 33
4 7.1 73 77 9.7 31
5 37 93 31 79 73
6 19 11 7.9 7.1 93
7 9.7 17 17 39 Ll
8 13 9.9 93 73 7.9
9 9.1 77 7.1 93 19
10 33 33 37 Ll 39
11 9.9 31 1.9 17 9.1
12 L1 9,7 9,7 9.9 13
13 73 9,1 13 7.7 37
14 39 7.9 91 33 71
15 7.7 7,1 33 31 9,7

b ABeoEs s 8x8  dstogdol  gobemsagdol  J3gxammgdo  semamGomdols  Lsoerdme
aobsmgdndos s dsmo  Bgdeegnbemmds  (s6mdomo  bes  ogmb  Ibemme  geGd3mesgoge  Jlgmdo
Bstrorgeoo  dmdbdsérgdemgdolmgols. semgm@ondols 3Godmdgegamdol gelsbArgmaw dobsbdgFmbormas 3
BBGoob  ©s  BFGoEgdal  gebmeggdal  J3axanngdol Fqdoggbemmdsms  (33emomgds MmOl
356133970 3g6omeol aslgmols dgdwgy.

BH0Jmbols Bgéhggolsl (@, b) Fygomol Bgbsdsdolo 4cd30bsz0s ©AHMBon gswsol  J3gxansol
deamer 39-15 Lge0gmb68o gadgmégdols gedmlsdozba.

a3630bommo &0 dgdmbggze:
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1. g0d30m Py = 4261,Qy = 2819,Ny =P, Qo =4261 2819 = 12011759,(a,b) - (1,9),
Oo(Ng) =Py, —1) (Qy—1)=4260 2818 = 12004680;
@o(Ny)mod10 = 12204680(mod 10) = 0;¢4(Ny)mod15 = 12204680(mod 15) = 0.
90.  bGomo 2-psb Bgomhgzs 30M3gmo Jagxanse ©s bnmezsh Lgmodmbdo gsbomsgligdmmo (c,d)
Fy30em0, Gmdgemog se0b (3,1).
2. ojgeoPy = 4273,Q = 3217,Ny = 4273 3217 = 13746241,(a,b) - (3,7),
@o(Ng) = 4272 3216 = 13738752;
@o(Ng)mod10 = 13738752(mod 10) = 2;¢¢(No)mod15 = 13738752(mod 15) = 12.
93-2439% 3750 bs 93-1218,604m680 (35-13 bB®odmbo boqdsdg-12@ 60 Jmbo,
G3003363063900l 80 Jmbogseseols dmemBo) gsbomsglgdmmo (c,d) Fyzomo, Gmdgmoiséol (9,1).

5. as60bsbmatgdssbamadstrigogo Py s Q1 Goibggdo Bg8mga0 msbsgstiomdgdon:

Pi =Py+c—a+10000sQ; = Qg+ d—b+ 1000, Lswpsy OEN s opzmgds gomowsb  Bgdmo
35650, o659 monegammotobzostgsbrgdsdsBogo. 336 Bagrmmadotzgmodsgsmonolsdgdmnbgy-
3080: P, =Py +¢c—a+ 100a = 4261 +3 — 1+ 1000 = 4263 + 1000, 6émgs Oo=1, 35306
P; = 4363 s gb Goibzo dsérgogas; Q = Qg +d — b+ 100a = 2819+ 1 -9+ 1000 = 2811 +
100aq, Gm@Es o= 2, 3306 Q; = 3011 s gl Goibgo seB0g00.

99096193595000001 8530 b393580: P = Py + ¢ —a + 10a = 4273 + 9 — 3 + 100a = 4279 +
1000, éo@s a =4, 35806 Pp =4679 s gl Gopbgo dsé@ogos; Qp = Qo+ d—Db+ 100a =
3217+ 1 -7+ 100a = 3211 + 100q, Gy O = 3, 35306 Q = 3511 s ql Gogbgo dsergogos.

6. asdmmgmomo Pp s Q1 Goigbggdo §omdmowanbidnss memdon LolB)gdsdo, BsdmBmdogdsm
dorgmer s 3abs Mmoo dogo ©s moomgnmol G35 dogol  (dserxsbowsb dsezkbog) gB0dsbgmols
3396000 dofgMom  doomgds  LsGgolo  Lsogdme  asbsmgdo Zg. asbbogommo  dsgsmomagdols

3900bg93580 g39J690s:
1. P, =4363 =1000100001011B8 -10000101, Q; = 3011 =101111000011B -11100001 s

Zy = 1000010111100001.

2. P =4679 = 10010010001118 -00100011, Q = 3511 =110110110111B -11011011 o
Z, = 0010001111011011.

Omgmei bgdmo  smzbodbgn  Z; gobamgdol  Fqdsmagbenmdon  brgds  ©sBaggztol  3emzgbol
Bmzs. 396dmw, oy Zi-Ki Ky KiKGKKKG KKK 0 K11 K1 Ki3K14Ki5K6 5 boss Ki Zj golamgdols
=0 doBos, 35806: K3KoKjs—ol 3glsdsdolio  somdomo  cobzo  asblbabmgmesl  dsgéoczgdols
a96emaagdol  dagxanzmol  6mdgel;  KoKGKj Kis—ob  3glsdsdobo  somdomo  Gogbzo  J39xamedo
b eodmbols  6m3gml; KKsKeKiKi2Kiz—ol  3qlsdsdalo  somdomo  Gobgo  gemopgdamo  gdmon
38039080 Zs ds0g0l doBgdol RsFadols Lefgoll 6mdg@l (Gowash dsBdoiol mx®gdol ©sbmdz®s
offggds  1-sb), s3sbosb oommgnm  dsGGo3edo s IOBol  dodsGrormegds  gsbolebmgtgds  Zy
asbsmgdols Gglsdsdalio do@ol ©mbom (1-dsgds, 0-3mgds). go. o Ki=l ©s K;7=0, 35806 306zgm
BBM03sdo  3s6drgBo  3MdgmEgdsh  bmddols  dsgdom, bBmeme 3933009  dsEG0Eedo  3obmddols
3gdom; Ki@Kjs =1- 360358006 Foz00b3s bgogmbgdom, bomme Ki@Kis =0 §sz0mbzs bzgdgdom;
KiKeKsK 1K 3Ki5Ki6—0b  39bsdsdolo  somdomo  Goibgo  asblsbmgsegl  3odzgmem  Fsbsgoobo
bBeodmbols o6 LggBol 6mdgal, s3sbomsb, o Ks®Kis =1 — sjombgs 6m3tal dsggdom, beogmm, o
K;s®K4 =0- (ogombgs 6mdc0l jemgdoom.

B99modomgdnemoZygsbsmgdalidotzgemadbod36qmemdalsdgdmnbggssdo:

Ki Km Ki Ki Ks K¢ Ky Ks Ko Kio K Kiz Kiz Kiy Kis Kye

1 0 0 O 0 1 0 1 1 1 1 0 0 0 0 1
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K3KoKis- 010=2- 3s$d03980l  asbemsaqdols J3gxannoel 6mdgaos 2; KoK7K 1 Kis- 0010=2-
Jaoxanzgfo  Leodmbols bmdg@o 2 (80@)60636015 abemsagdss  5,3,9,7,2,13,15,12,4,14,10,16,1,11,6,8);
KiK:sKeK 10K 12K3-001100-3586033380 My 3s0Bol  3o63gmmo  dool  Rsfgeol  Lsfgolo  6emdgéo
12+1=13 (s3sbosb, 1-5, 6-13, 8-12, 9-4, 10-14, 11-10, 16-8 3sBM0(33880 sGBrmBo aGdgemegds
630l dsBgdom, beagmem 2-3, 3-9, 4-7, 5-2, 7-15, 12-16, 13-1, 14-11, 15-6 38039030 3o
dmgdom); K@K =1@1=0-3s8 60398006 Fogombzs  ggdgdom; K KKK 1 K 3K 5K 6-0111001-
3oéggmee Fobsgombo bggdol 6mdgdo 57; Ks@Kiy =0@0=0-§s300b3s 60360l 3eqd000.

7, 35b30g30ls Igmérg 3603369emmdol Igdmbgggzedo:

Ki Km Ky Ky Ks K¢ K7 Ky Ko Ky Ky Kpp Kiz Ky Kys Kyg

0 0 1 0 0 O 1 1 1 1 0 1 1 0 1 1

K;3KoK 4~ 110=6-358) (03980 gobemagadols Jagxansel bmdgeos 6;

K>KoK 1 Kis5- 0101=5- J39%a375390 bg®ogmbols bmdgmo 5 (dsgéoigool gobemsgadss 11, 9, 13,
5, 6,1, 3,10, 2, 4, 16, 12, 7, 15, 8, 14);

KyK:sKeK 10K 12K3-000111 3586030880 M ds08ols 3otzgmo dogol Rsfgmols bsfgobo 6emdgéo
T+1=8 (s3sbosb, 3-13, 7-3, 8-10, 9-2, 10-4, 12-12, 13-7, 15-8, 16-14 3so3gddo ds3ermdo
a6dgmegds  6mdcol  dsggdom, bBememe 1-11, 2-9, 4-5, 5-6, 6-1, 11-16, 14-15 dsM0(398d0 3o
3208000);

K;®Kjs =001=1-3s8(0358006 {szombzs oo gmbgdom;

K3KeKsK1K13K15K16-1010111-306 3900 (obsgonbo bgéogmbols bmdgdo 87;

K;s®K 4 =000=0-Fs 3000635 630l gemadoon.

oonmgae 3030 d0  Fogombymo  0bggm®dsiool  gmggmo  mobo  dodo  FoMdmoargobgds
0943L39¢mdomo mgemols Lob@Bgdom (dnowgds 256 Loddmenm) s sbgmo Lsbon domgdamo dmemasbo

BB Judo, Gmdgmoi Fgoagds 256 Loddeermbash (D (303emgd0l  GemEgbmdss,  Gmdgmoag
2960Lsbm3M9ds sbsBog®o dsoBgdol LagOoem Gsmegbmdols asdmdbsbggmo Gaibzal asgmgomn 128-

b9, ©30g35mgdnmo Mebmegl dogem Go3bzedmy dgBmdom) swso3gds d0dmgdols ab.
3. sligghs

R3abl dogé Fgdndsggdne smgm@omndl szl Igdmgan momligdgdo: ©sdaggtol gmggen (303e 3o
08061985 1024 300l (128 dsoBol) 3933390  d0dpgzdmds, gmzge (30400 dmbsformgmdls
Fqd0b393000  Bgdsanberrmdols 3dmby 1024 3ogol Logedol gebamgdo, asbsmgdols 360936g00mdols
QmAd0cds80 dmbsfomgmdsls omgdgh mas Bgdldols dmbs;zgdgdo,  dsBMoigddo doggdols gebesagdols
s doB)Moigdoesd dsmo [ogombzol ®s6dndwgztmdsls sl dgdmbgzgzomo bsbosmo, ©sBoggMols ©s
3580033601 3Om(3907Gq80bsmgals Gormmo  3396d900L 86 LsFotimgds  asbs30Mmdgdl  sgramGomdols
sgoemse 3asfgmdol Jgbademagdemmds.

semamtondo asdmodhgzs LFGsgddgegdom, 3G0dgmadsgonmo Igrgamdon (33380600L babBo ¢
350503998 ©3Foggz@als s g3sdagggtol  IMmigEn®gddo dmbsfomg G ghmo  3sMedgBto, sbamo
BeBoz0  Gobzgdol  sdmmemgdgdol  asbdbsbmgtgmo  3bGomol s dstoigdals  gsbemsgadols
%37%5900L  F93s0396emmds  033e0g8s MmOl as®339mmo  3gomeol asligmol Fqdmgy); 9Amdsbgmols
dogmmgdoo  as6dgmtgdso 1024 dogob  gd;3gemo  B0dwg3tmdgdals  sBoggg@obsl  doomgds

30615133&386*3;:10 30%6@)8515@)860.
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SYMMETRICAL CRYPTOALGORITHM FOR ENCODING
1024 BIT LONG BLOCK

KutsiavaVasili, Jokhadze Paata, Gogoladze Georgi

Georgian Technical University
Summary

The paper reviews cryptographic algorithm for encoding data block, which uses original
method of bits displacement and diffusion. Algorithm is symmetrical and allows encoding the
1024 bit long blocks using 64 random 16 bit long key. The first secret key Zi which value is
unknown for service personnel, is formed as a result of performing certain procedures given in
the algorithm, whereas, the value of each next key is defined by Zin=Di®Zi(i N,i=1..64)
formula, where Di is 16 bit long word of an open text. After that D: information, containing 16
bites, is substituted by Zi.iand the bits included in the latter are diffused by the algorithm. The
first secret key is the previous cycle’s Zsskey in encoding every next 1024 bit long data block.
Corporate network connection line does not transfer any real value of parameter, which is used

in encoding procedures. The proposed algorithm is robust and fast.

CUMMETPUYHBIA KPUPTOAJTOPUTM IIM®POBAHMS BJIOKA JIAHHBIX,
COJAEP/KAILIEI'O 1024 BUTA

Kymmagsa B.A., JIxoxanze [1.21., l'oromaaze I'.H.
I'pysunCckmii TexHMYeCKN Y HUBEPCUTET

Pe3rome

PaccmoTper kpunrorpaduueckuii  anroput™ Ais mudpoBaHUs OJIOKa NAHHBIX, B KOTOPOM
WCIONB3YeTCS OPUTMHANBHBI METOJ CMEUICHHS W pPa3MEUICHHs OWTOB. AJITOPUTM SIBISIETCS
CUMMETPUYHBIM U TIO3BOJSIET MIMQPOBaTh OJIOKM JaHHBIX coaepkanx 1024 Ourta mpu MOMOIIH
mecTAecIThueThipex 16-OMTHBIX ciay4dalHbIX Kiroded. [lepBblii ceKpeTHbBI K4 Z;, 3HaUYeHUE
KOTOPOTO  HEU3BECTHO  OOCHY)KHUBAIOIIEMy TMepcoHany, (opMupyercss TOCiae  BBITOJHEHUS
OTPEACICHHBIX  MPOLEAYpP, MPUBEACHHBIX B AITOPUTME, a COCTaBbl TOCIEAYIOIUX KIIOUen
OMIPENENAIOTCS TPH MOMOIIM Bhlpakenust Zy =Di®Z;(i N,i=1...64), rue D; 16-6utoBoe ciI0BO
OTKpBITOrO Tekcra. [lamee mpoucxoaut 3ameHa jaByxOaiiToBod mH(popmanuu D; BeipaxkeHueMZ; 1
pasMenieHre BXOIAIINX B HEr0 OUTOB IO alropuTMy. [IepBbhIM CEKPETHBIM KJIFOYOM MPH MH(PPOBAHUH
KaX]IOTO MOCJIeyronero 0JIoKa JaHHbIX, cojepxamniero 1024 Out, sBsieTCsS KU Zgs MPEABLIYILETO
UKITa. B JJMHUYM CBSA3M KOPIOPAaTHBHOM CETH HE MepelaroTcs ASHCTBUTENILHOE 3HAYCHHUS HU OJHOTO
napaMeTpa, MpUMEeHsIeMoro B nporenypax mudposanus. [IpenokeHHbIN alrTOPUTM XapaKTepru3yeTcs
CTOWKOCTBIO M BBICOKHM OBICTPOACHCTBUEM.
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06BM&3SC00L LSG30L 330NMXROL ROF'TTS3TdS 1LOTISM
S00)13ISN03I0L 353MII6I>00)
376G 3mBE038dy, bsbmo ©sbgmas, gom®zo msbosdzamo
bsJotronggeomls Bgboznco gbogg@lodgdo
G950y

36033 Macsg08d0  sOlgdnm  Igomegdby  sydebmbom,  Fgz0dndsggm  sbamo  dgmmeo,
39 oy 396133970 39bembBmdogMgdom Bswgdmmoas Jermmmo 365360l bydg@szos mos aslsmgdols
Loboo. Lsoegdme  golsmgdo  asdmomngmagds  Ladgsemm  stomdgdogamols  asdmyggbgdom.  sdg3zs6sc,
353mgabgdmons Gmame os, sbagg Lsoemdme  asbsmgdo, G@dgmlsg  3sbmbogmo  dmdbdstigdemgdo
0omgdgb 3sdmmzgergdols bsggmdggmbg mos aslsmadol asdmygbgdom, gOMIsbgmalisash ©sdmy omgdemsr.
353m3m35mqm  bod@sgemg, smdsomds ©s Lsodgommds, sbv) ©sgemanbgn dgmmeals dgogacmds.

bsgge6dem Loggzgde: 3603@mamegos. bsdmsmm sGomdgdoznmo. dgogamds.

L. Bgbsgsgma

3603 madsgasl owo bbol oligmos sJ3b, opdigs dobo mgmGogmo bsggndzmado, Ibmeme
XX Lsggabol 306zgmo 6sbgzmol demmml ogm Rsdmgsemadgdamo 3. dgbmbols ©s Lbgs sg@mems
658639080 [1]. 3603@m ... (3gmd6. Kryptos - lLsopwdmem, gs@rmmo) .. adegos (3géd6. graho -
3796, 3bsdes, 3ba%o3) Gogmo Logdyzol 6sfomgdas, bemm boggzs 3003@madsgos (66)03(50')... ©s
w 361308) 306mdomo Lsoedme 6086gd0m Fg@sls 6036sgls [2].

36033m3Msg08  asbEs  gMm-gMmo  doMomseo  badgemagds  Lsoendmmgdol  @sbszegee, Lsody-
Eemdobs  ©s  3mbBGOmmobsmzgal, gegddGmbamo  asestoibzgdolbsmgal, m®gsbobszogdals @sizz0ls
s Lbgs dsger LgggdmBo. Gobozgol 360l bsgodem obgm@dsiool s;338? Galio asgqgmads dgmdmos
0bggmeds300ls 3833909l ,,3839600°7 dsl Bgmdmos Bg3zemrmls 0bge®ds;zos msgobo dobbgdalism-
30l, 3s08sM0mzml msgalo 3sbmbog®o gammgdsdmlorgdsbo, asogml, g0l G 0bxgm®dsizosbost sl
dgbgds, Bgndemmls  Bgmo  dmdbIsgdmgdl  FmEol  0bge®dszool  gsigmsl.  3M0dgmgdegos
bso@ndmml 896sb30L  dq(3bog@gdss. 3M03Gmsbamoabo  3meol asdgbzols bgmmgbgdss, g.0. Fa®oamols
smEagbs  gsbomgdol  Foboliffeo  (3mebols 20693y, 3O03EmaMsgesdo  dmdgdagy  ssdasbgdls
36038 madsgqdo gfmmgdsm, boemm 36038 msbsemobdo dmdndsgggol - 3G03Bmsbsmogozmlgdo [3].

2. dotomso Bsffogmo

0bggm@ds(300ls  sbls(3egs, Lsbsd  Fq30d9dsgaéom  shag  Igmmel, Fgz0Lfsgmam  s@lgdmmo
dgomEgdo, dsmo dsbsbosmgdmagdo s Lsodgommdals bsdobbo. Bbmgogom s@lgdgem dgmmegddo smdm-
30h0bgm 35633970 6330035690980, dsgsmomse Bmgm®agss: 133Gmiglo (sog@mo 0bgm®ds-
(30036 Lsfgolsdeg  dobsbgmamase mgmabs o6 qbos s6bgdmdegls 03039 aboom ©s ogozg gols-
©0q600), 3 30098mmqs (s8ogemm 0bgm®ds(30880 gmggmo dmdEgzbm 86 mbos oyml sdm joey-
o [obs  3mbs(30398byg, Gelsy 0f393L  gobamgdBo  Bgdsgeemo 3968393580l ©adm jorgdnmgds).
35608 sdals  Bmgoghmo  dgomegdo, 0d 300mdgdol  gemgsmolifobgdom, Gmdmgdos (s6mdogmas, gm-
39m30l o6 Lergmegds, sby gstg3gnmo dgbmamgados Logotm, (o3 gowas Muc® dsddogzadl
0bgmeds300l 3838 s3909el asdog®als 3GmiggLl [4].

a3630bomgm  dMsgsmo  3sG0sbgo ©s dmmels dogomgm Fgdwgao Igmmo. asbsmgdol domgdols
36(39b0:  3g300m0  JeGorgmo  s6dsbo 8 EszbMIGMm  Gogommdon. dogomge  ghmo LB modmbo 33
(30860lsgsb  F9degstin  msbdadrgztimdon Rsfgfomo. Bgdregy sgomgem Igmerg bGodmbo s Rsfges
3878M3mam gm0 3mbogools Febszzmgdom, sbsgmmgon@se  dmgodgoo dglsdy b Godmbols Fgdmb-
3035803 @ 8.3. sboemmaodo aboo Rogfgdgm 33 L eodmbo, dogomgm 33/33-bg 3390698 gm0
G038, ©0s3mbsemby gtmoesngozy (305360900Lsgs6 Badrgsto (6sb.1).
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11|12 |13 | 14|15 16 17 18 |19 (20|21 (22|23 (24 25 26 27|28 (29|30 (313233 32 30 (29|28 |27
12|13 (14| 15|16 17 18 19| 20| 21 |22 | 23|24 |25 26 27 28|29 (30|31 (32|33;32 31 29 28| 27 | 26
13 14 15 16|17 |18 |19 | 20|21 22 23 24 (25 (26|27 (28 (29|30 31 32 33 |32:31|30|29|28 27 26
14 15 16 17| 18| 19| 20
15 16 17 18|19 | 20| 21 24 25 26|27 |28
16 17 18 19|20 | 21| 22 24 5 26 27|28 29
17|18 |19 | 20|21 22 23 24|25 (26|27 (28|29 (30
18|19 (20| 21|22 23 24 25| 26(27 |25(29(30 (31 32 33 32|31 (30|29 (28|27 26 25 24|23 |22 | 21|20
19|20 |21 | 22|23 24 25 26|27 (28 |29(30(31(32 33 32 31|30 (29|28 |27 |26125 24 23|22 | 21| 20|19
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-
=]
-
=

s|d|a|l@e|og|a|b|w|lo|3|ew|8|6|m|3|a|@|b|d|o|as|d|e|y |3 |k s|d|F|3|b|x]|3
12345 6 7 8|9 w1213 14 15 16[17|18][ 1920|2122 23 24 25|26]27 |28 29[30 31 32 33
2[3|a|5|6 7 8 o|w|[n|12{13]14 15 16 1718|159 20]21|22|23 2¢ 25 26|27 2829|3031 32 33 32
3|4|5|6|7 8 9 w|[nn|12{13{14|15 16 17 18[19|2w[21[2[23]|2¢4 25 26 27|28} 29303132 33 32 ;™
4|5 |6|7|8 9 10 1m[12|13]14[15|16 17 18 19|20 21|22 |23 (24|25 26 27 28293031 32|33 32 31 30
5 6 7 B8 |9|10[11[12[13 14 15 16|17]18[19] 20|21 |22 23 24 25|26 27| 28|29 (30|31 32 3332|3130 29
6 7 8 9 1011121314 15 16 1718|1920 21|22 23 24 25 26|27 [28|29(30|31!32 33 32(31[30]29|2s
7 8 9 31

8 9 30

9

-
=]
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-
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-
=]
-
=1
-
X]
-
w

23 24 25|26 |27 30|31 3z 33 32
31|32 33 32 A

31 (32|33 32 31 30
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31 32 33|32 (31|30

29 (28|27 26

2 25
23 28 (27 (26 25 24
23
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B8
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-
[x]
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22 23
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-
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-
W
-
I
-
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28 (27 (26|25 24
2127 26 5|24\ 23

-
W
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-
Ln
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-
-
-
kN
-
[
-
]

-
n
-
o
-
wl
-
=]

-
™
-
~
-
e
-
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20| 21| 22|23 |24 5 26 27| 28|29 3113233 32 31 30|29|28 |27 |26 |25:24 23 22(21 (201918

21 |22 |23 | 24|25 | 26| 27 |28 | 29 30 3233|3231 |30 |29 |28 |27 |26 |25|24: 23|22 (2120|1918 |17
18 (19|20 (21 |22 23 24 25|26 |27 | 28|29 |30 31 32 33|32 |31(30(29(28|27 26 25 24 (2322 | M | 2|19 18 17 16
19 (20|21 (22 |23 24 25 26|27 | 28|29 |30|31 32 33 32 (31 (30(29(28 (27|26 25 24 23|22 M |20|19|18 17 16 15

(]
N
[~

24 5 26 27|28 | 2930|3132 33 32 31|30|29(28 |27 (26|25 24 23 22 | M {219 | 18|17 16 15 14
24|25 26 27 2B 30|31 |32|33 32 29 (28|27 (26 | 25| 24 22 21 |20;19 |18 |17 |16 15 14 13
24 25 (26|27 (28|29 31 32 3332|3130 2B(27 26 25 24|13 21 (20| 19118 17 16| 15| 14| 13 | 12
23 24 25 26|27 |28 |29|30|31 32 33 32|31 (30|29 (28|37 (26 25 24 23|22 (M |20 (1959|1817 16 15|14 |13 |12 | 11
24 25 26 27 (28|29 |30|31|32 33 32 31|30 29|28 |27|26|25 24 23 22| (2019 (18 (1716 15 14|13 | 12|11

A

B8

30 23
29 2z

[
=]

w|x ='|=ﬂ-<1=.ca :nnl|=|.rs|u.ua d (o ='3=L|=n|a|=n w (] |w |2 a|ﬂ=|m|n.ﬁa olv|a
5
&
]
B

25 26 27 28|29|30|31|32|33 32 31 30|29(28 |27 (26(35(24 23 22 M |20 (19|18 (17 |16:115 14 13|12 |11 | 10| 9
26 (27|28 (29|30 31 32 33|32|31|30|29|28 27 26 25|24 (23 (22 (21 (20|19 18 17 161514 |13 |12|11 10 9 8
27 (28|29 (30|31 32 33 32|31|30|29|28|27 26 25 24(23(22(21(20(19|18 17 16 15|14;13|12|11 |10 9 8 7
28 (29|30 (31|32 33 32 31|30|29 |28 |27 |26 25 24 23|22 |21 (20|19 (18|17 16 15 14 (13{12 11 |10| 9 8 7 6
29 (30(31(32|33 32 31 30|29|28 |27 |26|25 24 23 22 (21 (20(19 (18 (17|16 15 14 13 |12 ;11 |10| 9|8 7 6 5
30 31 32 333231 |30|29|28 27 2% 25|24 23|22 2 |20|19 18 17 16(15(14 (13 (12 (1110 9 &8 |7 | 6| 5| 4
31 32 33 32|31 |30|29|28|27 26 25 24|23(22 21 (20(19(18 17 16 15|14 (13|12 (11|10} 9 8 7|6 |5 | 4|3
32 33 32 3130|2928 |27 |2 25 24 23|22 (XM |20(19(18 (17 16 15 14|13 (12|11 (10| 98 T7 6|5 | 4|3 |2
33 32 31 30|29 |28 |27 | 26|25 24 23 22|11 | 20|19 | 18|17 |16 15 14 13 (12 (11|09 (B! 7 & 5 |4|3|2|1

6sb.1. g3gmobsmgol (3bmdomo mos gsbsmgda.

Lsdmgome %8390 dogomgo  Jedrormen s6ds6%g sggdmmo mos asbsmgdo @s dowgdgmo dsGags
390353 bsgm, 867 gggmmsbsmgol  (36mdogmas. s@bodbymo  os  gsbemgdals  gsdmygabgdom  3ebmbogmo
dc3bdscrgdemado, gOmBsbgmalisgsh Esdmyoegdmse, omgmosh bsowpgdmm asbsmgdls, ase33gmmo  go-
6cr6Bmdoggdol Laggndgnmby, Gmdgmoy dgmdsdgmdl 3gdwgado: dsgtois bes ©agymm  33ses-
Bdoe 4/4-%g, Gmdgmo Igbsdsdobsm Bgo3egL 16 grgdg6@)L, doomgds 64 sgmo j3oMed0. (35e-
39700 339069878006 bes asdmzmzsmmo LsBnsme sBomdgBosmo, doomgds 4 33506880 16-16
Go5e0bsgsh B9dmasto. go. bmem 64 (onGo s 3 g3ssBgdol  33gmeby doomgds gomgy 65—y
Lagtmm 3060 (656.2).

3obomgdols doegdols 3Gm3gen@s: dogdnmo Lednsme  s®oodgognmols (6sb.2)  33s06s8)9-
dosb dotzgm  33306sB0l doMggm gmgdgbdl szmdsgde geol, Fgdrgy dgmegl - oAl ©s sl
0363039300300, gomgdor asksmgdol dotggme 335G, dgmey 33sMsBol gmgdnbBdgdl  3udsdgdm
doegdnmo 330060580l grgdgb@gdl  3mbozogdals dobgrezom msbdadregztimdon ©s gowgde gsbsmgdals
dmey 3300658, Gog Fggbgds dqledy s dgmoby 33006880, Bgadmgds dogommo méo  gboom:
1. o396 mogmsdo®zgm mos asbemgddo (6s6.1) s sliggg LaBmemm s®oodgdognmol 33906989880
(656.2) a3sd3b  @osgmbsmby  gBmowsagozy  gergdnbBado, sbsmmgon®se 3063y s dgmég
b0 do Igdsgoem (505369981 bres Fgocsegegl sbagg dgLedy s Igmoby 3390088 980(3, sdogmd dsma
056303936080l 3736165800 ©asgmbsembyg, doomgds 3gledy s Igmoby 33sGsBgdo. 2. LeBmsenm
sG0mdgBogamol (656.2) dgmoby 33506580l gemgdnb@gdl, Jagos dstxzgbs gmmbowsb, ©sfygdmmo
37083 mo  30éz39mm (3083601 gAmo, gmegl - ™o ©s 8.8. Fglsdsdolo 0sbdndwgztimdom, dogomgdm
dgmoby  3300AsB) L. Lsdnemm sGomdgognmol dgbsdy 33sMsBl 07 ©s7dsdado domgbam dgmaby
3350658l g38dma3l 3gledy 3300GBl (6s6.3).
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353sbs0sdy, 3sbmbog@o dc3dbdscrgdemado
8 | 12| 16 21|25 | 29| 32 Py lsnsE 3 ) A oo

8 |12 16| 20 2529 |32 29 38“’ ° 1(”0 °3; ol "’2‘50‘321)@‘: 7R3 36 ﬁhm""\)‘)'
12 (16 | 20 | 24 29322025 ° ‘;33 °‘f‘)ﬂ gima 82oRd - 38R *2 o R
0363 3390051, 3TMsmm  G0omdqo ols S
16 | 20 | 24 | 28 32129 |25 | 21 439 I 90032 8
> 39633970 396mbbmBng@gdols Laegndzgem by, Lo
306 o S 3906 S350l 3168701
21 | 25| 29| 32 281 24|20 | 16 3= | 0009 33RO 9299000
903931 dglsdy o dgmanby 33500380l

25 |29 32| 29 24|20 |16 | 12
90093968900 s 06533700 (30860 25 LsgBmms.
25132129 %5 20116 112) 8 3mbodbyemoosb 353c30bsty, 960-960
32]29)125| 24 16112] 8 3c93b3scrgdgmls Famdemos  asdmoggbmls, dsgsmomse,
B3b.2. Ladmaene: sGHomdg@ozmoydol 3061390 s dgmey 339eMsBg00 ©s dgmegl go -
3*derygbgdom RBfgGome 33a@@aggde dqbsdy s dgeobg, 86 JoModonr s 339,

bogtoms. g.0. doomgds mies3sdgBo (30860begsb dgdrgsto asbsmgdo.
domgdmen gsbomgdls (656.3) Bg3mbsdedemn Jstrormmo 368360l sbemgdo s doomgds asbsmgdo Rs-
Fgoomao Fqlsdsdobo $63s60ls dobgogom (6sb.4).

5 [ 101520 26|35 45 | 52 s |3 a|lm L d | a|s

13| 18|23 |28 38 |47 | 55 | 57 ala|%| o J|m|a|®

21|26 (3136 50 | 58 | 60 | 62 o|l3|em|d bl g|d|F

29 [ 34 |39 |44 61 | 63 | 64 | 65 E|lo| 3|2 F| b |x|3

25 6

65| 64 | 63 [ 61 a1 (393429 Ilx|b |3 a3 |o|6

62 | 60 | 58 | 50 36 |31 26 | 21 19| |b d || 3|

57 | 55 |47 | 38 28 (23|18 13 d|g|m| 3 m| %3

52 | 45 (35| 26 20|15 10] 5 slald|b = a|?d
Esb.3. 1 B 3b>EgBO Bub.4. 563360k ﬂnb:;?f‘:;m ;ﬂ&ﬁgﬁn@

33630bommo  3mbgMgdnmo dsgsmomoa. gmdzsm Lsfgolo obggem®dszos séols:

,,33 3030306?@338“.

a0bamgdals gsdmygbgdom m@ogy dmdbdstigdgml  dgmdmos RsFa®ml (3036980l Lsbom, b7 s~
Bogeml, Gsbsg 946985 Bgdmgao Lsbg: 36 13 15 5 18 21 5 25 64 18 13 10.

58093670 0bgmEAds(300 3sb3zs(3baegem mosw, sby) gsded(3909emds Rsogeem bgmTo. 3ebmbog@o
3:3bdsrigdemgdo dsmmgzgol (36mdama asbemadol baggmdggmby, 0bxgm®dsools ©gBogMsasl dmsbrgbab

dogmosh  LFMsggee  ©s  dsMBogse.  0bgm@dszools  asdde3gdgml  sdaggtmo  0bggemddssnoesb
3593060908 bsfFgobo 0bgm@dsz00l domgds, GoEgsh 336 o6 ool gsbsmgdo.

939 Fgbsdeam 3o60s6B0 bs gsastml gzgms sbml s3m3bmdsdo ©s gmggen dmdeg36mbost
dc0g4356mb 33306530580, @slsig Lsgdsme 393610 O™ ©sbdotegds, Mol asdmz 0bgm®dsios sBOL
©3356353L. 336 sdobs, gobsmgddo Fgdsgemo (308M9doest bsfomo @as (3bGomBo & gognGacgol
©s bsfomo go dsmmosh 8930196 dgmegds ©s oo Lbgseslibgs sbmgdo Fggbsdedgds. sbggg, gemo
Bogyzs o sdmoiber 86 603bsgl 0dsls, @3 Imdeg3bmi gmeabyds.
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3. @sligghs

- 03B madegool 339 9OLgdme  dgmemegddo  sG0b  bs3mmzsbadgdo,  Gemammaigss: g3 be
39803300 O™, gohmoEsngogg  gsbsmgdo  Esbsdogdee s aobeBogmse,  EdmgoEgdrmgds,
bsdgommdals etrgmaezs s 8.9,

- 093039 dsggm  sbsgmo  dgomwo, Lawsz  3edmygbadmmoas, Gmgm® wos, sbgzg  Lsowndeme
asbsmado, aed 33970 ebmbBmdoghgdols Lsggndzgm by domadmemo;

- o603)  gsbmbogo  dmdbdsergdagmo  gBmdsbgmalagsh  sdmoegdmse  omgdls  gGmopsndsgy
boo@gdmm  asbogdl,  aogboegdgm asbomgdby  oygtbmdom,  Lsdymsmm  sGomdgdognmols
a33mgabgdom, Gmdgmoi dgoegl dlmmadmcse 3sblbgeggdnm (30836090 s gsbsmgdals sE3gGm0
(95860 oG IgmeEgds;

- domgdymo dgomeo 30l dsJlodsenn@se ©sggmo ©s dgbsdy 3oMobsmgol, GgemmE ©O®3o,
g9 gdgmas, Rggbl domgdmemo Igmmeon, ©sBog@mmo 0bgm®dszools asdgbgs.

0B g nés:
1. IlTxaitep B. (2003). Ilpuxnaguas xpunrorpadus. M., Usg. “Tpuymd”.
2. 3gaégmodgzomo 6. (2009). obgmedsiool w@sigz0l Laliggdgdo, olsy.
3. 30GO%3S 3 3(3%9) - ©osgmbodgy J. (2005). 0bggm@ds(300l 3335 b, HBgdbognco
m603960boggd0”.
4. gogdody b., sbsb0sBzoemo g. (2003). 0bxym@dsz00l Mg, gmeatgds ©s Lobgggdoss.
o).

PROCESSING THE METHOD OF INFORMATION PROTECTION USING AVERAGE
Kotrikadze Gulnara, Danelia Nanuli, Taziashvili Giorgi

Georgian Technical University
Summary
The work is about describing Cryptography in general. Based on the existing methods, we have
developed a new method which with some regularity includes Georgian alphabet numbering in the
form of the public key. The secret key is calculated by using the average. This means that both the
public and the secret keys are used. The rightful users receive both keys independently from each

other on the basis of calculations and by using the public key. We have also calculated the set, the
probability and the reliability. In another words, we identified the endurance of the method.

PA3PABOTKA CITIOCOBA 3AIINTHI MTHOOPMAILIIY C CIIOJIB3OBAHUEM
CPEJHET'O BBIYMCJIEHWA

Korpuxanze I'., lanenus H., Tasnamswnu I'.
I'pysunckuii Texuudeckuil YHUBepCUTET

Pestome
OmucsiBatoTcs Meromsl Kpunrorpaduu. Ha ocHoBe cymiecTBylomux MeToZoB paspaboTaH

HOBBII METOJ, B KOTOPBI 3aJI03KeHA C OIpe/ieIeHHON 3aKOHOMEPHOCTBIO HyMepauysa IPY3HHCKOTO
andaBuTa B BHZE OTKPHITOTO KJIOYA, a CEKPETHHIH KJIIOY BBIYMCIIAETCS IPUMEHEHHEeM CpeLHero
apudmeruyeckoro. T.e. IpUMeHeH KaK OTKDBITBIH, TaK W CEKPeTHBIH KIIOY, KOTOPBIH

TI0JIB30BaTeJIb IIOJIydaeT C IIOMOLIbIO BEIunciaeHuii. I[puBesena omernka HaleXKHOCTH MeTO/a.
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063M3ASCN0L LSG30L 33NMKROL LST'IATd33ddS MOGBL3MS 3S5663300)
37mbsts 3mBM038dy, bsbmemo ©sbgmoas, gomdgo msbosdzomo
bsdotroggeamls Bgfbosznco gbogg@lodgdo
Gnbondy

Fq30LGs3mam 303G macegos s smbodbmmol  bsggndggemby, doggmom  @sligabsdrey, Ged
doggame sbamo  mGogobsergo dgomeo, Gmdgmo 0fbgdmes  gsdm®BRggmo  dsmsmo  Lsodgommdoo.
390m3094abge  os  asbsmgdo  69d0bdogto  BgfbBol  Loboo, Gmdmals  Lsggmdzgenbg  gebmbog®o
dcdbdscrgdemado  0egdgb  Lsoemdme  gsbemgdl, mos bl 0sbdodwgztmdomo  ©sbmdGzoms ©s
Go(3bgos 39869300. 3s3mzmgsemge Lod@sgmy, smdsmmds ©s bsodgommds.

boggebdm Loggzgdo: 3M03@mgdsgas. mas Bgdbgo. Gopbgms gsdbgzs. bsadgommds.

1. Bglsgsmo
360033maMsg0sl oo bbol obgmeos sdgb. b xg®  oegg (39bs0l EA®L  0ggbgdbab
badbgomm  bsgdosbmdals  Fe®dstrmgolbsmgal. ogdis dobo  ogméogmo  bsggndgemgdo, dbmemme XX
bamgabols Soéggmo bsbgz@ol demels ogm Bsdmgsemodgdmemo  gmme Fgbmbols s bbgs s3@mems

6586m3dqd3o [1,5].

36038madsgonmo  Bg®dobmmmaoon  se®gbsBobsdo  gslsgbegh  Famoml  (Bggmmgdog
Fq8gmdabgdsl) gfemmgds @smdogmszo 6 @as  BadbBo. Fgoomol  olgmo  Lsboo  gm@otgdsls,
03l EAmbsy  bsoegdmm  brgds  Bgfbol  dobss@lio  gotzggnmo  gmeodgdol  g3sdmygbgdom,
aFoegds  @sdogads,  goeodgdae  Hyfbdl - esdoghgmo  Hyfbde. @sBogergme  Hofbdoese
boGgobo  BgdbBol  smeagbsl - gdogdsigos [2,4] ©sBogz@ols ©s gs8og3c0l  (gdog®sigaols)
9900393900 sgomo  oJ3b  Badudol  aecesddbsls  asblsbmztragmo  segm®omdol  Fglsdsdalsw.
396©sddbol  Bodo  sdmoMBhgzs  aetEsgdbgdol  LodMsgmowsh, Gmdgmoi  Jobols  3G0ddmgdsgonm
Loliggdsl. Lob@gdal bsfoenl, Gmdgmoi  sbodogmgdls  0bgem®dsigongmo  Bgdbdol  3mbzdgdnmo
2960054360L 3oL, gfmmgds asbsmgdo. Bmame Falo (odis, s gmggmogol), gobswmgdol Loa®dy
a0ogdon 6s3mgdos Baflgol Loaddgby [3].

2. dotomso bsffogmo

R3a6L dogé doegdymo sbagmo dgomeo.

330090 6980L30gM0 BfbBo ©s ©s36mINgm ®s630dregztimdon msgzobo gsdmBmazgdom, Lslggbo
6086000 ©s dogomgo dsBGoais, GmIgmai Igoiegl 33 bggdl o 33 beodmbl s as3hgteon,
Gogsb  33/33-%y  seoge  bsgdetobos  bsodgommdolbsmgol.  omds  Bgaz0dmas  as3sadgemm
aobomgdals  LgGodmbos  GomEgbmds, Gseash o6  dmbegl  gsdgmegds, odie oG  3edgmegds
3008l 353960bsm3z0l Ladgl. q.0. dogomgo gobsmgdo 33/33-%g (6sb.1). domgdmmo gsbsmgdo b
33 dgdobgzgze8o  Fbmmme  Fadbdo, b9dgesool  asc93dg, Gmdgmoi  gedg3gnmo  Amol  Jgdwgy
Mbs  Igozzemmb,  asbzebsegm, sby  gggemsbsmgol  (sbmdogmos,  ogdis  Gogbzms  sdmEBgz0l
396mbBm30gegds o0l Fbmerme  38bmbogMds dmdbsergdmgdds.

asbsmgdo 9380306900 Bgdmgabsotse: smbodbnm mos BB do (8g8pamddo mas gsbsmagdo),
bogds sbemgdols ©sbmddgs, sbmgdl  gsboggdm  Lbgseslbgzs (30536098L, dobo  sEaomdEgdstgmdawsh
290m30bs®y.  dsgomoms:  sbm 0 -l dofggmse  dogbogs (ogto 11, Bgdmgy - 25 s 4.3,
3bsemmgogdee - Lbgs ©sbshgb sbmgdlss. domgdamo asbemgdoesb sdmgs®Rogm, sbmgdals dobgogzom,
o bdgteogdo b gzgems  Bglsdmmm  39®0s6B0.  mgsenlisBobmgdalsmgol, sgommm  sbe .8,
Omdgembsz  Fggbsdedgds  sdbmmadndee  9O0dsbgmolsgsd  ©sdmyzoegdmo  bbgswsbbgs (305361980,
slgzg bb3gs ©sbathgb slimgdlsy (656.2).
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d 3 ) 9 9 S N ) s
1 2 3 4 5 7 9 10 1 12 | 13
) a o 6 ) ) [J) d Y G
14 | 15 |16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26
0 o L © ) G 3 ) - © ) L
27 | 28 | 29 | 30 | 31 | 32 | 33 |34 | 35|36 | 37 | 33|39
) o © “) d o ) a 3 S 3 )
40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52
() 0 L L 3 3 d S ™ © Ky
53 | 54 | 55 |5 | 57 | 58 |5 |60 | 61 | 62| 63 | 64 | 65
J ||| s | @] a|&]o S I A
6sb.1. mos gobsmgdo, 6530bdogho BadbBe (6sfFome 33/33-bg s Mazarsb)
5
11 | 25 | 32 | 35 | 38 | 40 | 49 | 52 | 58 | 61 | 65 | 69 | 76 | 101 | 107 | 110 | 120
270 | 286 | 290 | 297 | 302 | 304 | 310 | 324 | 338 | 340 | 393 | 412 | 414 | 422 | 432 | 434 | 440
597 | 612 | 619 | 622 | 625 | 631 | 635 | 637 | 645 | 647 | 655 | 658 | 660 | 668 | 670 | 676 | 686
S
10 48 100 | 114 | 128 | 191 | 228 | 238 | 266
943 | 969 | 979 | 997 | 1000 | 1028 | 1045 | 1078 | 1080

626.2. mos gebamgdomsb sbmgdols s3mABg3s, Lsowndme asbsmgdal ggbg@atigds (6sfomn)

a%630bommo o Amge®  brgds  0bgm@ds;z00l  sTogg@s  smbodbgmo  gsbsmgdom. godzsm
boffgolo abgm@dsigos oGl - ,,a00s6xmdsm. bgsen Rsdmzgeozs® Lsdstmggmmdo s bos gbsbmm
smgomgdemse”.  domgdmmo  asbamgdol  gsdmygbgdom  sbegdl  msbdadwgztimdon  dogsbogmm  mos
aobomgddo  doboggdmmo (30369980, Fglsdemgdgmos  Omgm®3  0s6d0degztmdon  sbggy  3sdbgz0m
(6900L30gMse), d0g0m98m Fqdmgan Lsbol sBogernm 0bgm®dszost:

3111251517 210 32 12 138 5 34 35 45 483 38 24 16 85 31 19 97 49 23 6 52
66 58 53 79 111 4 70 22 102 37 61 43 8 42 65 119 20 69 80 46 109 76 68 26 27
87 7 48 179 101 63 195

dogogo  Lsdemmme  Lsbob  s8ogérmmo  0bgm®ds;zos.  0go  dmgsmsgligo  dstrm 3nabgwdo
396133970 39bmbbmdogdgdom (656.3), Gmdgemo 0g3b33698s dgmey dmBbAsHGEgmsb os sGboom,
367 39388(390emolamgols  bgemdolsfgemdos (6sb.4). g0. Jo3903s ool mos asbsmgdo  (6980L30gmo0
&oduBo) 6sbl s EsBogermmo obgm®dszos bsb.4. dobozgol 3bmdos Ibmmme, ©sdogztols ©s
35601 30bgedo Rsfgmols 3obmbbemdag@gds.
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3 483 38| 24 16
11 1 25| 15 85
17 2 10 31 19
32 12 97 49 23
138 6 | 52 66 58
5 34 | 35 45 53
79 80 46 | 109 76
111 | 4 70 22 68
102 37 61 26 27
43 8 87 7 48
42 179 101 63 | 185
65 119 | 20 69 185

626.3. sBagémma abgmmdszool dstmynmbaedo Rsfgmali 396m6Bmdagmgds

©q30x365300bsmz30L gy,  3sbmbogMo  dmdbdsergdgmo, Gmdgmo Bemdls  3obmbbmdagMgdst,
353960L5356  36Lbge39800, dowadaer BB 0bgm®dszosl (3030980l bsbom, st gmobgdo
Rofgc0l  336cbBmdog®gdol  Loegndggenbyg, dmebrgbl  sdm@Bgzel %96  dstmgnobroowsb, dgdegy
3800k gqlsdsdgdl sbmgdl s doomgdl Lafyol obgm@dsiast.

483 | 3 80 | 38 | 24 | 46 |109 | 16 | 79 | 76
11 | 68 | 11 4 1 70 | 25 | 15 | 85 | 22
102 | 17 | 31 | 26 | 37 2 19 | 27 | 61 | 10
97 | 87 | 43 | 32 | 49 7 8 12 | 23 | 48
179 | 138 | 6 52 (101 | 66 | 63 | 195 | 42 | 58
65 (195 | 5 | 119 | 20 | 34 | 35 | 69 | 53 | 45

6sb.4. oBoggtrnmo abgm®dszool Lsdmmme Lsby

6o 9gabgds 383 o309, 336 ool sBogErmmo  obgm®dsios s @os  Bgdbdo, ogo
F99(3090 F0dstrmls gzgms absb. dsgsmomse: 3mdzem ©bmIGs @os gsbsmgdo, GMegsb gslemgddo
353m0ggbgds  mnbbodbs  Gobzgdai,  goshbos  slsBogto  0bgm®dsizools  Bemdsy,  sdogmd  ogo
a99mgmgls dsgbodnd gmgge 4 (3086 (09d3s (oBOgdon O brgds askemgdol 3s3®(39mgds) ©s
3003l gggms  dgbsdmmb, sz dgeggbl gMmo sbeml sdm(36mdablsmgols 16 3960568, g.0. ghmo
bl 33m(36mdsBo 16 m3gMszos 960l bsFodm, gmggmo mmbo (3056006 G™3 sdmosbml ©s sdob
998003, gm39em  3mg36mliosb  dolo  3mddobszas, gl 3o asomgdoo womo  Goibzos 16x10891.
ogde gmggemo mmbo (305360086 sdmABgzs o6 asdmseagds, dgbsdmms agml Lsdo (30360 gemsE
smadamoa, b bs3mgdo, 3s8ob sdRgboemo dgmmbyg (505360, IMBEg3bm (30536190086 Mbos dmoyzsbemls
3™380bs(305d0 s 8.9.

90. Bgaz0dmos  godszem, Gm3  Loddsgmg  ofbgds  nx1089!, lLopsy N sl gggems
26Lb3s390mmo  Bgdmbggzs smgdmmo @as asbsmgdowsb, (0bbsb.l), boemm goBabzol smdsmnmds -
1/nx1089!. 36038 maesx50580  bsodgommdol  Jzges bmgsto dgodmgds godzsm, Gmd oGl = 2100 ~
1030, Bomgdmemo Gobzo 3o 3sEomgdoo sqdsBgds Jages bmzs®l, ol Lsggmdzgmbyi Bgaz0dmoas
30J300, G™3 Igmero bsodgoms.
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3. sbiggbs

- 0Obgdyee  dgomEgddo  s@dmgshobgm  as®3397mo  bagemmzsbgdgdo,  Bmgm@oss:  ©sdseo
bsodgemmds, ©sdsemo LoRdstrg, as®3zgmmo Bgboymggdo;

- Gg30073sggm  sbamo  dgommea, Gedgmoz ©IYOEEMB0mOs  Jemmem  s6ds6by, omdis bbgs
363s60lmgolsy dobsmgdas;

- domgdymo  dgomeo  doggmgbgds  sLodgdGomm  Lob@ndsl.  asdmoggbgds  Gmgmez  ©os
aobsmgda, sliggg bsoemdrmm gsbemados;

- 0bggmEds(300b  sbsBogMee  asdmzoggbge  asbsmgdo — mas Baflols s Istmgmmbgrals
boboor s bbgseslibzs 3s6mbbmdog®gdgdo;

- ©3Bogrgmo  obgm@dsigas 0g3begbgds mas sGbom, yggemsbsmgol  bgemdolsfgoemdos, ogde
d9Lsdg 3omobsmgols Bgydemgdgmos Ggsera® E®m3do dobo godgbgs;

- Jomgdmmo dgmmo dsgbodsern@ee EaIeos, Gl 330080l Lodmsges.

moBg@agames:
1. Ilnaitep B. (2003). ITpuknagwmas xpunrorpadus. M., Usg. “Tpuymd”
2. 3gacrgmodzommo &. (2009). 0bgmedsiool @siz0l Lob@gdqgdo, olbsy.
3. 37060935 3+ 396997 » ©osgmbody 4. (2005). obgem@dsool  @si3s, b, L.8gdbogneo

‘360386)150@8@0”
4. gogdodg b., 96560s830m0 g. (2003). 0bxym@ds300l  MgmE0s, smEaMgds s Lobgygdogs,

0)15'3.
5. Kacamu T., Toxypa H., VBagapu E., Nnaraku f. (1978). Teopus xoguposarus. M., “Mup”.

PROCESSING THE METHOD OF INFORMATION PROTECTION
BY SCATTERING THE NUMBERS
Kotrikadze Gulnara, Danelia Nanuli, Taziashvili Giorgi
Summary
As we have examined and studied the Cryptography with its methods, our goal has become
to receive new methods without the disadvantages which had been in the existing, well-known
methods before. In addition, our desire was our method to be the original and different from the
other methods. We used the public key with any form of text and based on this the rightful users
would receive the secret key by successively numbering the open text and by scattering the

numbers.We also calculated the set, the probability and the reliability.

PA3PABOTKA METOJA 3AIIUTE THPOPMAIIVI HA OCHOBE PACCEAHWA YUCEJI

Kotpuxazmze I'., [lanennsa H., Tasuamswunn I'.
I'pysunckuii Texuudeckuit YHUBepcUTeT

Pesome
W3yunB wmeTompl Kpumnrorpadmu, IPULIIH K BBIBOAY, 4YTOObI pa3paboTaTh HOBBIH
OPHFI/IHaJIBHBIfI MmeTond C BBICOKOH HaIOeXHOCThIO. I/ICHOJIBSYGTC}I OTKPBITBIfI KJIIOY B Ka4dvecCTBe
Jm060TO TeKCTa, HAa OCHOBE KOTOPOTO 3aKOHHBIE IIOJIH30BATENIM IIONTYYalOT CEKPeTHBIH KoY, C
II0C/IeJOBAaTEIbHOM HyMepalueil OTKPBITOTO TeKCTa U paccesHueM 4rcen. [IpencraBieHsl pacyeTs

MHOX>XeCTBa, BepOﬂTHOCTefI " HAOEeXHOCTH.
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BIdA'V6IBI0 3SGGNGI0 3JINMROL VO3S0 3INIBMdS
QS 3010 3530B3HOL 3BIdN
aqebsds 3B G03sdy, Jgogzeb (3mdsos
bsJotroggeomls Bgfooznco gbogg@lodgdo

6oy

asboboemgds  3@03Bmadsgonmo  bobgdgdo ©s  dgomegdo.  Bggbo  dobsbos  dsBGoymmo
Igomeol 3589635, sdoBmd 65860380 bzt mmse  dmigdnmos  Bgdermbgdmemo  dsBGocsols
35dcmgabgdom  Lafgolbo  0bgym@dszool  ©sBoggMs-gdagms;zool  3Gmigbo.  s@bodbymo  dgmmeols
39006393900, b3OgE g dsgemomgdby EsgMEbmIom, sdmmgmomos ©s sEagbamas dsEazsms
Lodesgemg, aodgbzol smdbsomds, gmmeals ©sdsmo dgegamds ©s 3edoggsdol abgdo.

boggebdem Logyggdo: 3G03Bmadsggas. dsgdass. 3sbbmdamagds. Lsodgomemds.

1. dglssgsemo

0bggm@ds(300l  ©s(339-gsbso@ndmemgds, w0l Logdsme  sJdgemdo  Lsgombo  gmggmemon®
3bm3egds80,  Lsdmsghmdm  mMgsbobs309080 s 8.3.  0bgmAds3ool  s3e  30dBmacsgools
Labgemomss  (36mdogma. 0go agmagzs o6 dodstrorgemgdee, Gmdmgddo dgeol bbgssbbgs dgmmegdo
05300 139305303006  353mB0bstry ©s 33 dodsGrormegdgdls Jzos LodgdGommo s sbodgdGommo
Lol@gdgoe [1,2]

LodgBdoge  boliggdgdls dogzmmzbads obgmo dgomegdo, Lewsy dmdbdstigdemagdo  gsbsmgdl o6
00306, 8G9 ghm-gAmo dmIbdsGgdgmo 0BRg3ls 3mbiMgd e 3sMsdgB Ol gslsmadols Lsboo ©s
bso@gdmme  9absgbol  dgmeg  dmdbdscigdgml, beme 83 gobsmgdol  gedmygbadon  sBog@rgmma
0bggm@ds(300ls gogbegbs brgds was sGbom, slsdogMo ©s asbsdogdo gsbsmgdo ool ghmosngozy.

sbodgd@ongm  Lob$gdgddo  gobsmadl omgmol  dmdbdstigdmgdo.  sbggg  Lodgdeommo
Loliggdndobsgsb gsbLb3s3900m @slsBogto s gobsdogdo gobsmgdqdo 360l Lbgswslibgs. gslsmgdols
333mmgms  30d0bsgmdls mos sébon s ©sBog@mmo  0bgmE@dszool  asabegbs sdsy brgds moas
séboor [3]

0bggm@ds(300l  gos(39dol O™,  AmEglsg  M3odedglmdsl  gsboggdm  LoBdstgl  gorey
bsodgommdsl, asdmoggbgds  Lodgg@onmo  boliggdol  dgmmegdo, bomemm  GmEs  Bggbogol  mu®em
motgdamo  begds  Lsodgoememds  goedy  LoBjség, 35806 asdmoygbgds  sbodgtonmo  Loliggdol
dgomegdo [4].

2. dofomso bsffogno

Fgoermbgdmo ool dgomeo  doggmmgbgds  LodgdGonem  LobBgdgdl.  3sbmbogto
dcdbdsrigdemgdo  askogdl by 83 Fgdmbggedo oMol oG omgmosh, oRg3l  gBo—gBmo
3:3bdsrigdgmo s LsoEgdme  abom  sfgeol  dgmey  dmdbdstgdgemls s mMogg  dmdbdsGigdgenls
Fgdemos Loodme  asbsmgdals sby 83 Fgdmbggzedo, dsg@oiol a3sdmygabgdom, asdmmgsemmls dolo
Fgoernbgdamo  dotozs, MEgst  bsfgalo doBeos  asdmoggbgds  0bgm®dszo0l  ©sbsdogmee  ©s
3936 mbgdnmo  dsBtois go - 3obsdogdse. bsfgolo dsgtoiol asdtsgmads Fgdérmbadmen  dsdto-
(39Bg 33993l gOMgNm™3zs6 oo, sdogmd Fgdtrmbgdmmo dsGBois asdmoggbgds aslsdogMsc,
650336 ©3Fogrnmo 0bgm@dszools dsbby gsddsgmgdom, asbsmgdo 36y Lafgolbo dsBGos demablibgds
©s doomgds Lafgolo obgm@dsios [2,4].

304350 Lsfgolo dsgGos 6ol A, dobo 3gdermbgdmemo A, dsoo 653615305 AXA-IZHXE,
bosg B o600l goognemmgsbo ds@ois, bomm n séol ds@doigdols bsddegmol dgegase domgdamo
38 M030b  ©osgmbamby dmmsgligdamo Goibgo. gmdzsm m séol Lsfgolo 0bgm@dszos. 0bgm®dszos
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Mbos  ©33gmo  dmegadse s dmmydo qbs  gromegl  0dwgbo  gergdgbdo, Gedwegbory dsEoials
b398 30s, bsmgdasdo s30603b6mm my, My, m; ... .
306390 dmdbdserigdgemmo domgdmels $3Gogemgdl A dsgtogeby, b
mixA=b;, maxA=b2, maixA=bs....
doeagdyem b1, b2, bs ... bopoeggdls absegbol dgmeg 3mdbdegdgml @os s@boo. smbodbyml
d0dmado  sIG8gmgols A’l-‘bg ©s doomgdl Lefgol 0bgmedszasls, sbw):
bix Al=nxmi, bax Al=nxm2 bix Al=nxms....

a3630bommo  3mb Mg mmo dsgsmomgdo.

12 3 7 4 5
LsGgobo dsgdogs stol [0 1 4 ), dolo pRéubgdnmo dsgtogs séob [ 12 —8 —4 ).
3 21 -3 4 1
8 00 100
3300 653613300l Bqeaasm doowmads s Go(zs [ 0 8 O ] =8x [ 0 1 0 ] =n X E, bowsg n=8.
0 0 8 001

063035300 Laboo sg0mq90  Jororgmo 368560 086303mg3¢mdon s smbodbrmo  szd0xmgm
bogol  doptozeby  aed@sgmadoo.  Gepash  dsEdoiol  Lzgdo dgoiegl 3 93968,  sdo@Bmd
06335300 053993000 demm3gdee, Lses(z mommgne  demmzdo  Bgwals 3 99396830 s domgdmmo
beodmbnmo  Bsbsfgdo  0s630dwgztmdan  as3396s3mgn  bafgol  dsdoeby. bmew  dogomge 3
99960 Lsa s dgdegsto 11 35605680, B33 J390mo 360 bsBzgbgdo.

1 2 3 12 3
(123)x[0 1 4])=(101014)(192021) |0 1 4 )= (82100 158)
3 21 321
12 3 1 2 3
(456)x|0 1 4)=(202538)(222324)x[0 1 4]=(94115182)
321 321
12 3 12 3
(789)x|0 1 4)=(344062)(252627)x|0 1 4)= (106130 206)
321 321
12 3 12 3
(101112)x [0 1 4)=(465586)(282930)x |0 1 4 )= (118145230)
3 21 321
12 3 12 3
(131415)x [0 1 4)=(5870110)(313233)x |0 1 4)=(130160254)
321 321
12 3
(161718)x[0 1 4)=(7085134)
321

653¢ogemols  Fggan  0gbogbgds  dgmey  dmdbAsErgdgmmst  mos  s@bom, sbyy  gggmslsmgols
bgmdobsfgemdos  ©sBogérnmo  0bgm®dsos.  domgdmen  ©3Bog@rmen  0bgem®dsosl  dgey
d:3bdsrigdgmo, by d0dmgdo  3ebmbog®o  dmdbAstrgdgemo, $3G8gmgdl  Tgd@rmbgdmem oozt s
n=8 309980396980b  3s3myggbgdom omgdl Lsfgol 0bgm@dszasls, 6w sbEgbl ©gdogmsost.

63 Iggbgds  glsdy 306, b7 sM30b6mboge  dmALAsMgdgenl, sk, GmgmG(3  s3mbadbgm,
Fgdemos  sBoggrgmo  abgm@dsigool  Esbsbgs,  dsg@ed  s3BmE0l  mfdom  dgmemmo  Lsodgoms,
bolosowgds dsmamo dgegamdon ©s 36 Byogds dsGBogsw.

o030, B3gb 08393300000  gsdmmzgmagdl, domgdnm  Fgegagdl, ol Leegndzgembgis, dogomgm
dgdega0:
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(1010 14) aobsgomo (123) - b5 096803q3¢0mdocr a3sdmagt (10, 5, 4(2) )

(2025 38) aebsgmgo (456) - By 0sb3adgztimdon ggsdmasl (5,5, 6(2))

(3440 62) pobsgmgo (789) - By 0m363ndggtemdon agsdmasls (4(6), 5, 6(8) )

(46 55 86) as6sgmgo (10 11 12) - by 0036800936vmdom g3sdmagb (4(6), 5, 7(2) )
(5870 110) psbsgmggo (13 14 15) - By 0sb30dggtimdon a3sdmgsl (4(6), 5, 7(5) )
(7085 134) gobsgmago (16 17 18) - by 01s630dgztrmdon g3sdmagb (4(6), 5, 7(8) )
82100 158) pebsgmago (1920 21) - By 0s630dpg3ticmdon 33sdmaal (4(6), 5, 7(11) )
(94 115 182) gebsgmego (2223 24) - By 0363033603000 3330masls (4(6), 5,7(14) )
(106 130 206) gsbsgmgo (2526 27) - by 06303936030 g38dmaals (4(6), 5, 7(17) )
(118 145 230) 3s659mz0 (2829 30) - by 0s630dpgatrmdon 33s0maal (4(6), 5, 7(20) )
(130160 254) gsbsgmgo (313233)- By 0036308mg3¢:mdoor agsdemaal (4(6), 5, 7(23) )

a9bsgmazol J50039880 30Mggmo ©s gméy Go;zbagdo gPmopsogoggs 4(6) s 5, G Bggbgds
d9Lsdg Moibgl asbsgmazo gMmowsognggs s 638mo 0bGEgds 3 ob@gMgsmon, Gemash dsools
296bmBagmgds 30l -0l Beemo, sy a30h39698L 3963397 396mbbmBng@gdsb.

2968 sdobs, Jog®oedo  gdsgoemo  oéggmo  LggBol  gerogdgb@Bgdol  xsdo  stol 4 s
FqLsdadoboe, 3oézgmo asbsgmaas 4(6). dgemdy bzgdob gemgdgbBgdol xsdo G0l 5 @s asbsgmaags
360l 5. 3qLsdy bggdol gmgdgbdgdol xsdo 360l 8 bmeoe, 3 FgdmbggzeBo, gobsgmgo stols 7(2)—
36 s yqdmemo 3 0bg35emals bEsEmdom, %8330 3o - ghmon dgdo.

3mbodbmem  Bg9aB0, O™ sz dN6gdnmoagszom, MM gmggmmzal sbgo Fgegals dogomgdo,
3dobsmgol gedmmgmmagdo BsgsBedgm Lbgseslbzs sdgsbbmdomadasbo ds@@ool gsdmygbadomss, ol
boggmdgambygi  dogomgm  sbagmaon@o  3s6mbbmdog@gdals 3dmby  Bgwgagdo, dGscmme Lbgeslbgs
a0bsgmazgdols  Loboo. sbggg sgomge mob, byo ©s gdgb  gebbmdogmgdosbo  dsBtoigdos,  Lawsg
3965gmaz0ls Fnegagddo  396mbbmBng@gds 0gogg dooegds, oGsmemE  bbgsslbzs (305369801 Lsboo.
835030090 Mool bggBgddo  Fgdsgsmo  gmgdgbBadols  xsdols s LodGegmgl  dméol
330 joEgdmegds ((3bé.1).

U3980b MoEbggdol %e8930Ls ©s Bgbsdsdobo Ladtsgmol wsdmgopgdamads  (3b&.1

R 1 2 3 4 5 6 7 8 9
Todtsgemy 3 6 10 | 15 [ 21 | 28 | 36 | 45 | 55
%890 10 [ 11 | 12 | 13| 14 | 15 | 16 | 17 | 18
T0dthsgemy 66 | 78 | 91 | 105 | 120 | 136 | 153 | 171 | 190
x50 19 [ 20 | 21 | 22 | 23 | 24 | 5 | 26 | 27
badhogmg | 210 | 231 | 253 | 276 | 300 | 325 | 351 | 378 | 406

BEGognmo  dgomeol bsodgemmds 86 M0l @sgmmo, GeEgsd Ignmedo  sGol  Tbmemme
bso@gdmm  gsbsmgdo, Gmdmals aoigmob 36migbo dogmgdgmos. gedes sdobs gomo gebsmgdo o6
360b  Lsgdsobo  bsodgommdolsmgal. slggg Igomedo o6 oGl gemgsmolifobgdmemo  domgdgma
©s30gOgmo  Bgdbol  bsdmgommds. dgledy  3063s  Fglbedmms  somels  63d0bdogHo  dsBGois  ©s
30363600 ©sBogtrnmo  0bgm®dszos  Ig3zemel, dodmgdl go sGs 8d3l BgdsdmdfIgdgmo  ymeo,
G003 a6l domgdnmol 6sdgommdst, Mo dgomeb jomgy MRGem sMSbsodgoml beol.

356Es  8dols, 0bgm®dszool  dmnmmdorsd  gsdmdreabsty sbgmo  dsGBoigdo bBodse  gbos
Bq0(339mls, 0b goigems ImdbIsAgdemgdls dmEol Mbos dmbegl Lsoeydmme, gb g0 mgbomgmdon

1339 Gopegdgmos s Laghome, Ggerrn®  emgasbegm  (3bmgegdsdo,  Lodggmonmo  Loldgdol
3O(390m0  IgomEo  sms®  asdmogbgds, GeEash st gPmo 86  gsdmadBggs  Lsodgommdom, geGs
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3966530l gmmeols  [2]. 0bgm@dszool  sbsBogesm Mdxmdglos 3sdmognbgdmegl, GmgmGi ©os,
3bg3g bsoegdmm asbsmgdo ©s bsdwgommdols sdssligin®gdgmo 356 Go.
3. @sligghs
- Bgdmembodbgmo  asdmmgmgdosh  asdmdrEobsty,  mose  gegbegbomo  sBog@rmo
063135300036, OMIgemoz gdemos  Jigemol bsBmsemgdoo Bsogodemls dglsdg 3063ds, Bglsdemgdgmaos
bafgols 0bggm™dszosby goligms. domgdmmo ©sBog@mmo 0bgm@ds(300l  mommgne  Goibgl  3gmagm
bofgols 0bggerddszooby s g0mgdm 3scigagnee  396mbbmdogdgdsdwy;

- s3ogtnmo obgm®dsios Lafgolby asgmeom, agzsdmgzl LsobBgdgber gogal. domgdmmo
3slgbgdo sbdndmgztrmdom, gMmo ©s 0303g 0bBggsmon obGwgds;

- sbagg domadmemo sBogemo  0bggm®ds0oEsb  ©agsaabgm, BsFyol dsBBoedo dgdsgsmo
9998900l xsdo  LggBgdol dobamgom ©s  gsdmgmgemge  sbigmo  dsBtoigdol  ygzgms  Iglsdem
35610868900L HomEgbmds b LodMsgemy.

moBg@sdames:

L 379060935 35 393999 3. ©osgmbody 4. (2005). 0bgmedsiool os3as. by, ..Hgdbogmo

60396 bod B0
2. 3gacgmodzomo &. (2009). 0bgmedsiool wsiz0l Lob@gdgdo, ol.

3. Kacamu T., Toxypa H., MBagapu E., Wuaraxu f. (1978). Teopus xogmupopanua. M.,
“Murp”

4. MwutepcoH Y., ¥YangoH, 3. Kogpbl, ncnpasnawme ownodku. "Mup" 1976. I-litom.

5. gogdodg ., 9656088300 a. (2003). 0bgm@dsz0ol mgme0s, owotgds ©s LobgBagoss,
0)15‘8.

LAW ENDURANCE OF INVERSE MATRIX METHOD AND
IT’S DECODING WAYS
Kotrikadze Gulnara, Tsomaia Ketevan
Georgian Technical University
Summary
The thesis describes Cryptography in general with its systems and methods. Taking into
consideration that our goal was to break the matrix method, the work specifically provides the
encryption-decryption process of the initial information using the inverse matrix. According to
this case and based on the specific examples, we calculated and determined the set of matrix,

breaking probability, low resistance of the method and decoding ways.

HU3KOE COITPOTUBJIEHUE METOJIA OBPATHOM MATPUIIBI 1
IIVTHU EI'O JEKOJAVUPOBAHUA
Kotpuxkagse I'., ITomana K.
I'pysunckuii Texuudeckuit YHUBepcuTeT
Pestome
OnucerBatloTcs o6Ifye MeTOABl KPUIITOTpaduu M PacCMaTpPUBAETCA IIPOIeCC UIMGpaIiuu-
meurndpanuy UCXOLHOM MHGOPMALMK C MCIOJIb30BaHKWEM oOparHOM Marpuusl. Ha KoHKpeTHOM

IIpHMepe BbIIHNCIEHBI MHOXECTBd MATPHII, BEPOATHOCTD B3JIOMad U ITYTH AE€KOANPOBAHMA.
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LsdmBbdeégdeae gsligdols abmgdlo (abgeaszos) gba.l

2006 2007 | 2008 | 2009 2010 | 2011 2012 2013

LaBmamer Gmondo Gobs Gemols 109.2 109.2 | 110.0 | 101.7 107.1 | 108.5 99.1 99.5
boBgeee GemogBosb

094733960 Fabs Ferols 108.8 111.0 105.5 | 103.0 111.2 102.0 98.6 102.4
09390809606
Fmanto abgmszool mby 8.8 11.0 5.5 3.0 11.2 2.0 8.6 2.4
©3bogdgds ©s 9dndg3timds 3b®.2
2006 2007 2008 2009 2010 2011 2012 2013
sbsJ3gdmmmo 1747.3 1704.3 1601.9 1656.1 1628.1 1664.2 | 1724.0 17121
797893560 274.5 261.0 315.8 335.6 316.9 2951 305.1 291.8
189 3936mdals 0.136 0.133 0.165 0.168 0.163 0.151 0.151 0.146
3980609680
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3. sb3g6s

Omgmeg 3bgesgm, sesfOg030 Ggadgbos Lsgdsme 3oty dosbenmgdsl odegzs 1dndg3emdals

©s  0bggms300l  3mgn0(3096@ 0L  PHmogemEsdmioegdnmgdol  Fglslifegmsr.  Mgadglool  Fomowsb
359m30bstrg  Bgagadmos  s3sb3308m, M3 0bgmsiool gsbdwon, Mdndgztimds  mgdnmemdl, Mo
bFmége gomadlols 36 mool opgel Bggladsdgds.

o gGsdn®s:
1. mdasdg 0. (2007). 3s009958)047M0 dmegemotigdols 3aELo, Bemdo 2, L@y, mdomolbo.
2. MaHKblo H.I. (1999). MNpuHUUNLI 3KOHOMUKC. [Mep. ¢ aHrna., Nurtep.

DEPENDENCE BETWEEN THE RATE OF INFLATION AND UNEMPLOYMENT
RATE IN GEORGIA. PHILLIPS'S CURVE

Mukhashavriya Salome, Metreveli Elene
Summary

In work communication between a rate of inflation and possible consequences is
considered, the problems connected with inflation growth, an inflation role in
development of social and economic processes of the country consideration. In work,
communication between a rate of inflation and coefficient of unemployment is defined.
The corresponding correlation and regression analysis is carried out and Phillips's curve

because of application of the Mathcad program is under construction.

3ABMCUMOCTDb MEXY YPOBHEM MHOJIAITNY Y1 KOOOOUITVEHTOM
BE3PABOTHIIEI B TPY3HH. KPUBA OUJIIINIICA
Myxamaspus C., MeTpesenu D.

Pesome

PaccmarpuBaeTcs BONpOC CBA3KM MeEXAY YpOBHeM HHQIALMM M BO3MOXHBIMU
HOCJIeICTBUAMHE. BrizienaoTcs mpo6eMsl, CBA3aHHbIe ¢ pocToM HHmAuu. O6cyx)aaercs
posrb MHGIANUN B Pa3BUTHM COIHMATBHO-DKOHOMUYECKUX IIPOIECCOB CTpPaHEL B pabore
oIlpefieIAeTCs CBA3b MEXJTy YpoBHeM WHQuAIMKM H KoddduureHTOM 06€3pabOTHIIEL.
IIpoBoguTCA COOTBETCTBYIOIMI KOPPEIAIMOHHBIA U PerpeCCHOHHBIN aHAIN3 U CTPOUTCA

kpuBas Qunurnca Ha ocHOBe mpuMeHeHus nmporpammsl Mathcad.
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CONCEPT OF AUTOMATED MANAGEMENT OF MULTIMODAL
FREIGHT TRANSPORTATION BUSINESS PROCESSES

Gogichaishvili Giorgi, Surguladze Giorgi
Georgian Technical University

Abstract

Article discusses concept of automated management of business processes in multimodal
freight transportation. Objects such as port, ship, airplane, train, customs, truck, etc. are discusses.
In the analysis, attention is devoted to identification of factors that affect efficiency of
transportation process (time, costs, etc.), its business processes and business rules. Business
processes of multifunctional shipments have to be analyzed, classified, structured and optimized
based on systematic approach (analysis) and methods of operational research. An imitative model
of system management has to be designed based on graphical model of Petri nets and methodology
of conducting computer experiments has to be developed in order to make optimal decisions. A
common concept has to be developed with an objective to design multimodal shipment process
support computer system and to develop it based on object-oriented programming and unified
databases.

Keywords: Multimodal freight transportation. Business process. Management Information
Systems. BPMN. UML. ERP. Servcice Oriented Architecture.

1. Importance and Topicality of Concept

Study and solution of problem areas in multimodal freight transportation business process
automated management is very important as from international perspective, as well as specifically
for Georgia. It is of current importance on a regional scale (Georgia, transcaucasia, corridor to
Central Asiatc, etc.). The concept itself is of a complex nature and less studied. The topic requires
applying of systematic attitude as well as ability of multifunctional reasoning in terms of
management, logistics, information and software support.

First of all, initial information for conducting systematic analysis and identifying problem
areas has to be collected. Present concept can be attributed to the category of large and complex
information systems, which involves conducting computerized imitation studies for the
distributed system of multimodal freight transportation based on modeling of hardly formalized,
stochastic processes.

In addition, establishing assessment system is needed for the respective results from the
aforementioned imitation studies that will act as a basis for developing a computer support system
that is undoubtedly of high topicality and importance.

If we look at the current state of research of this problem, we will see that as secondary,
internet-based research shows, there is scarcity of literature sources on multimodal freight
transportation. The field itself is basically related to provision of transportation services, logistics
and freight forwarding management. In practice, various companies all over the world operating
within transportation industry perform various activities (for instance, shipment of automobiles
from Japan, US, European countries, etc). There is a scarcity of materials depicting theoretical and

scientific research, while those of a complex, systematic research are not found at all.
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2. Research Object

Research has to be done on Georgia’s air, sea, rail and road multimodal freight
transportation system. Algorithms will be developed to optimize complex work activities that
occur in this system and to developing a computer support system based on them. Research object
of the multimodal freight transportation is complex and involves a number of objects (resources).

As already mentioned above, research object deals with four modes of transport: sea, air, rail
and road. A chain of multimodal freight shipment may involve a combination of two or more
transport modes (e.g. ship-rail or truck-ship-rail-truck, etc). Each shipment has a transit time
which may depend on a number of factors: distance, routing, shipment time/season, port operating
capacity/functioning, customs documentation, etc.

Such factors directly influence duration of a shipment’s transit time. In practice, rarely can
be found a shipment in case of which total actual transit time is the same as the planned one. In
fact, common are those events or happenings that could not have been foreseen at the time the
shipment was being planned. Same can be said about shipment costs that like transit time (but
with less influence) may vary or considerably change during the transportation process.

Analysis of a whole multimodal transportation chain has to be done and complex processes
existent in it have to be optimized based on simulation modeling.

In order for the analysis of a shipment chain to take place a thorough study and analysis of

objects comprising it has to be done.

3. Defining Objects and their Attributes

For instance, sea port structures vary, they comprise of a territory and aquatory, rail and
automotive ways, various objects of telecommunication, civil and manufacture facilities,
storehouses, security structures, berths, coast protection structures and others (Figure 1).

Dynamic objects of a sea port are ships (passenger, cargo, mixed), rail wagons (closed, open,
special), cranes (port, bridge, cable, crawler, motor, rail), shipment machinery (auto, electric, etc.),
cargo (bulk, general), teams of workers, etc.

The above listed objects influence a transportation process and consequently they have to be
taken into account at the stages of shipment planning and effectuation. Ineffective planning of
cargo related port activities in a shipment chain may lead to delays, fines (extra charges of
demurrage or detention) that will have direct negative affect efficiency of transportation process.
Consequently, the future computer support system should act as a mean of facilitation for an
organizer of a shipment and help solve such problems as:

1) Minimization of a ship or wagon detention/demurrage time;
2) Usage of load/unload means at mazimum capacity (cranes, special machinery, etc.);

3) Effective planning of port transit taime.
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Figure 1. B - berth» C-crane- R -railway- S -storage

In general, solve the problem of timely and efficient passage of cargo to the next, further

mean of transport in the shipment chain.

Cargo: Identificator, type, condition, type of packaging, unit dimensions (length, width,
height), unit volume, total volume, unit weight, quantity of units, total weight, dangerous/non-
dangerous, customs code, shipper, consignee, origin, destination, etc;

Ship: Identificator, type, craned/non-craned, condition, storage limit, load capacity,
volume, location, location, etc.;

Berth: Identificator, length, depth, allowable load, specialisation, release time,
passage/bandwith (power), attribution to district, etc.;

Warehouse: Identificator, type, area, floor/store, percentage occupied, allowable load,
location, address, attribution to district, etc.;

Crane: Identificator, type, lifting capacity, maximum arrow length, minimum arrow length,
lifting height, hook release (sink) depth, lifting speed, rotation speed, hook height change speed,
speed, total weight, location, etc.;

Airplane: Identificator, type, condition, volume, maximum transportable unit dimensions
(length, width, height) location, etc.

Truck: Identificator, type, condition, load volume, allowable dimensions of a freight unit
(length, width, height), allowable unit weight, maximum payload, location, etc.;

Work crew - Identificator, type, qualified members, number of members, location, type of
work to be performed, output norm, technological work scheme, etc.;

Shipment route - Identificator, origin (town/country), exit point/location, transit
destination(s), final destination (town/country), entrance point/location, distance, transit time
(plan.), transit time (act.), etc.;

Shipment term: Identificator, origin term, destination term (International shipping terms -
INCOTERMS).
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D-Network of a sea port district can be given as Figure 2 shows [4,5].

Commutator

Berths delay line

Storehouse Servicestaff
reloading
tools

Figure 2. D-network Seaport

Converters that play flow commutation role in objects are gathered into a single
commutator. Sources that correspond to ships model patterns of cargo vessels (coal, ore,
wood, etc.) entering the port. There exist also vessels that carry fruits, vegetables, sugar,
salt and other types of products.

Objects formed from the source-entrance go via commutator either to converter or
outflaw current. Role of this current is performed by ships and trains that receive cargo
and further move out of the port area. Outflaw objects and converters have characteristics
with values that change once they enter the commutator exit. Change in values of

characteristics occur in accordance with the graphs of converters and source passages.

4. Conclusions
Project envisages systemic research of processes of multimodal freight transportation (Air,
Sea, Rail, Automotive) with the objective to optimize its business processes using market analysis
and enterprise resource planning systems [6]. First time within this project building an imitative

model of managing multimodal freight transportation is given based on mathematical tool —
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Coloured Petri Nets (CPN) and mass service theory (Markov processes) [7,8]. Pilot version
software of the system will be implemented using service-oriented architecture (SOA), process-
oriented modeling (BPMN) and object-oriented approach — Unified Modeling Language (UML)
technologies [6,9].
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PaccmaTpuBaercs KOHIeNIIUA aBTOMAaTU3MPOBAHHOTO YIPAaBIe€HUA MYJIbTH-MOZAIBHBIMU
IepeBO3KAMHM TPY30B, C TaKMMM OOBEKTaMM KaK IIOpPT, CyAHO, adpoIopT, CaMOJeT,
JKeJIe3HOJOPOXKHBIM- U aBTOTPAHCIOPT, TAMOXHA U T.7. [Ipu aHamu3se KaXIoro BHJA TPAHCIIOPTa
0coboe BHUMAaHUeE yHeIeTCA BBIABIECHUIO TaKUX (PaKTOPOB, KOTOpPHIE MOTYT BO3ZeiCTBOBAThH Ha
2 deKTUBHOCTh MYJIBTHUMOJATHBIX IIEPeBO30K (BpeMs, pacxoxsl ¥ T.n.). CiexyeT mucCiIefoBaTh
COCTOSIHYME MYJIBTHMOJATHBIX I1epeBo30K B ['pysum, ux GusHec-IpoueccoB u GusHec-mpaBmi. Ha
OCHOBE CHCTEMHOTO IIOAXOJa M HCCIeNOBAHMA OIepaluil aHAIU3UPYeTCs, KJIACCH(UIUPYeTcH,
CprKTyPI/ISI/IPyeTCH " OHTI/IMI/ISI/IPYETCSI HPOHECC MHOI‘O(l)yHKHPIOHEUILHOﬁ HepeBOBKI/L
PaspabarsBaoTcsl IMMUTALMOHHAS MOJEIb 3TOM CHCTEMBI C IIOMOIIbI0 rpadoBoit Mozenu cerei
Iletpy u wMeTozuKa IIPOBELEHUS KOMIIBIOTEPHBIX OKCIIEPUMEHTOB C IeJbI0 BbIPAbOTKH
ImpHeMJIeMbIX pelleHu#. PaspabaTsiBaeTcs efuHAas KOHIUEMIUA IIOCTPOEHHS IOJAEpKUBAIOIIEH
KOMIIBIOTEPHOM  CHCTEeMBI  JJIA  COBEpIIEHCTBOBAaHMA  IIPOLIECCOB  MYJIBTHUMOZAIBHOMN
TPAHCIIOPTUPOBKU TPY30B M UX IPOTPaMMHOM peaH3allid Ha OCHOBe OOBEKTHO- U CEpPBUC-

OpMEHTHPOBAHHOTO ITOAXOI0B U eJUHOH pacIpeieleHHOM 6a3bl JaHHBIX.
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CORPORATE BUSINESS PROCESS MANAGEMENT BASED ON
ITIL METHODOLOGY

Surguladze Gia, Turkia Ekaterine, Kachlishvili Tinatin, Pkhakadze Tsiuri
Georgian Technical University
Summary

Article discusses business processes of IT-infrastructure management for financial institutions
and their human, technical, financial and time resources and related issues. Problems of analysis of
internal and external reporting system workflow are identified on the basis of new information
technologies. The concept of software development of an application is proposed on the basis of use
ITIL- methodology and principles of object-oriented, process-oriented and service-oriented
architecture. For this purpose special UML diagrams have been designed for internal and external
reporting of information reporting system for financial corporations. Corresponding information
database systems and user interfaces have been constructed.

YIIPABJIEHUE BU3HEC-ITPOLIECCAMM ®VTHAHCOBOM KOPIIOPAIINU
HA OCHOBE ITIL METOJOJIOTUA
Cyprynaaze I'., Typxus E., Kawinmsunu T., IIxakazgse 11,

I'py3unckuit Texunyeckuii Y HuBepcureT

Pezrome

PaccmarpuBarorcs  GmaHec-TIpOIIeCCEI M CBA3aHHBIE C HHUMH  BOIIPOCEHI ynpasnenus IT-
uHOGPACTPYKTYpO# iA GUHAHCOBRIX OPTAHM3ALMM, UX JIOJACKHUe, TeXHIYeCcKue, QrHAHCOBbIe ¥ BpeMeHHEBIe
pecypcsl. BrigendioTcs 3afjauyy aHaIM3a CHCTEMBI JeJIOTPOM3BOJCTBA BHyTpeHHell U BHelIHell OT4eTHOCTeMH
Ha OCHOBe HOBBIX MH(OPMAIUOHHBIX TexHoioruii. IIpesaraercs KoHIeNnuus paspabOTKH IPOrPaMMHOTO
obecrieyeHNs yKa3aHHOTO IIpUJIOKeHN Ha 6ase mpumeHeuusa ITIL- MeTomoI0TMY U IPUHIUIIOB OGBEKTHO-
OPHEHTHPOBAHHOM, IIPOIleCC-OPHEHTHPOBAHHOM U CepBUC-OpPUeHTHPOBAaHHOM apxuTeKTypsl. C 9TOi Iemsio
paspaboransr cnenuansHsle UML muarpamsr mHOOPMAIlMOHHOM CHCTEMBI PENOPTHMHTA A (MHAHCOBBIX
xopnopanuii. [TocTpoens! coorBeTcTByOmas HMHGOPMAIOHHAA 6a3a JaHHBIX CHCTEMBI U II0JIE30BaTeTbCKUe

uHTEpdEHCHI.
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amgdgdo.  Lfmego, 836 gebsdodmds  Bbgeslbzgs  3stmmol  Bgdmmgdol  szoemgdememds.
056593603 gdol  0bxge@ds00l  Esmmmdol  bsdobbol  gebGeobogol  asb(3esmmggzes  dgogm-
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badgg@obs s 833 mdsBobgdnmo LobBgdol  Sstimemgdo, G@Imgdai  obBdmmotgds  dggzsbalsls,
363csdols  dogh.  ass  sdobs,  s3BMdsE e gg0d30, gmzggem  bed  3gdo, Lolggds  ombegl
dcdbdscrgdemals dstrmemols Fg(33ersb.

o3Bmeobsgos - dmdbdsdgdmols Loliggdsdo Ggaalig®sool Fqdmgy olsbmg@gds  mommgnmo
dc1dbdscrgdemols gmgdgdo  Ladndsm seaomols s 0sbsdgdmdols dobgrogom. Mumgdgdo RsfgGomos
b3g(300e096 (3bG0Egdd0, G@Igemag obsbrgMgds s0d0baligGegmobs s dmdbdstgdmols ©mbyby.

3lgdmdl  bsdo  Bodob  demdbdstigdgmo:  0sbsddOmdgemo,  bgimdsto,  GgaobBdomgdnmo
dcndbdscrgdgmo.  sdgdogogeigool  99dwgy  mommgrmo  dmdbdsdgdmol Bodol  Fglsdsdobs, Igeols
dobogals asb3mmgboem  dmeEnmdo. Bodob  gsblabmgmol Fgdwgy, dmdbIsegdgdeml  gemgds  gdmg3s
039 dsmls dolbmgol  asblebegnm 3Omy@sdygmo xanngdby. 0sbsddBmdgmo b GgaolBHomgdnmo
dcndbdsdrgdgmo  geol  dbomme  dsmogols  asbzmmgboen  a39@eby,  Omdgmoss,  msgosboo
dcdbdscrgdemols  Bodol  gatgmgddo sz gPmbsodo  migemgdgdo.  Fglsdsdolo  sFgligdamgdols
Fqsdsdols  36533OmIgemnl,  Lsdndom  3mboiools  gemgsmmaliobgdom, asbqlsbmatigds  3Grmg@sdnem
X37%B00 s 3OmaMsdnm ddqmby Indsmdols mogemgdgdo.

bsgzOnbemgdols g0l doBbom, mommgamo 0s6sd3OMImaliogol, gsfgdoemas Bors Jugmols
IP 30lsdstrmngdo. 0sb6s33Ormdgemls gi3egds gdemgzs Lobgndsby 0d9dsml dbmemme  dows  Jlgemowsb.
dsgomoms@,  ghm-ghmo  mAasbobs300l  s6sdBGMmIgenl  qamgds szl 0dymBemb  sbedgzgd
dcbs(3999001 3d7emBy Bg339mb 0bggm@ds(305, dsg@sd sl o 843L Pgmmgds EssdsBMl 86 FoTsmml
A00dg  Lobol  obgm@dszos  dsbosh. gl gumgds  doboggdnmo szl Fglsdsdolo  Ledbsbyeols
05653303 gels. Mgty bgdmo  s@abadbs, Lsdogg dmdbdsdrgdemols Bodol gigemgdgdo  asfgMomos
B3gz00mrne  (3bGaeaddo.

sméoihgs - Loliggdols dmdbdscrgdemol dogd Igbergergdmemo  J9gegdgdo s gbrmmgdals @™
smoadoibgds  Bgiosmon®  3bGomBo,  G@dmols  gmggmemon®  sbamobl 839,90k Lolidgdol
303060bB OG0, soMoibzseo  Jdgegdgdos:  dmdbAsrgdemol  Sotso  dmbs3gd900l  (3BMoem 3o
063333001 83s9ds, FoBms, Ggosddomgds; Hgaolitssogdol boomBo 0bgm®dszoals ©sdsggds,
Fodms, Ggesddomgds; dgbsdsdalio qumgdsdmbomgdol dJmby 3060l dogd  gsomgdols  s@3060m3s,
3sB30mgol  ©OHM, gsomol  Lobgmo, TP dobsdstimo s 3emdbdstdgmals  dogd  geogmgdols
Rodmgz060m30l O™, gsomals Lsbgma, TP dolsdstroo.

3. @slighs

Bafbermmgondo  Losbemaggdals  3gMomedo,  GOmeglsg  dodstmgmgds  asboieol  Lfeseg
390630000985k, sygomgdgmos  LadsGomgdog-bsdogdm  Lol@gdol  glsg@obmgdols  9fy3980
336sbemgdols  3Gmi3glols  fbenbzgmymgol  bgmdgGymds.  BFmege 3  sdemgsbol  Fobsdg  ogebsb
Lobgemdfgom s  3960dm  @sFqligdnmgdqdols  Lsdstrnmgding-lisdogdm  dstrmngols  s3@mdsdobgdnmo
Loliggdgdo dnedogsc.

363803580 9Fy398) Ledydm (30gmb  9d3g9wgdednds ©s330L dgdebobdgdols asdmoghgds s
30093 9BO™  abmzgson®o dgmmegdol ©sbgMags. msegol dbMog, ebrglo Igmmegdals s oweggdol
993 Bsggds s dsmo  3MJBognmo  asdmygbgds, bsmmsm  ©sa3gebsbzgdls  dgmmegdol  @segdam
badggols s dob  Bogememzsbgogdl.  Logmszom@o  sbsgmobols  Lsgggdggmbg  brgds  dgmemgdols
a3dmog@gds  Lbgesbbgs  dodstogmadon  ©s  qxcem  dgdee  bEmgmygmes  ©siz0l  dgommegdobs
36 lgdmmo dmdgbBobogol.
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mag) By née:
L. amgobsodzomo 3., mEads60s 3., Bmbos . (2008). 0bgmemdsool ©sias s3@™dsBobgdnm

Lol@gdgedo. Lgm, mdomalo, ,,@gdbogn®o nbogg®lodgo”
2. dcbos ., Fgembos 0. (2008). 0bgmedsiomgmo Bgdbmmmaogdo s Rlsgabmgds. gy,

odognolo, ,,89d603m60 boga®Lodgdo”
3. debos ™., JoGozgmodzomo 0., gomdsos . (2014). 6@ mem-bsdstronmgdtogo

©m3999683) 900l dstrmngols ©s Lsgdosbo  3Omi3aligdol 3B mdsBobgdagmo  LobBgdol ©sdndsgqds ©s
Mbsgembeagdols bembggmgmas. bl 86.36. ,,850m30l s38mIsBobgdnmo Lolggdgde”, Ne 1(17),
ndamolbo, 63'59'63‘

LEGAL-SEARCH AUTOMATED SYSTEM SECURITY GUARANTEES
Shonia Otar, Kartvelishvili Ioseb, Kolbaia Levan
Georgian Technical University
Summary
During the technical innovation period, when the direction, experiencing rapid
development, it’s necessary to provide legal-search system security continuous renewal process
promotion. This is the task that the public and private institutions legal-search automated
management system facing constantly. In practice continuous employment cycle is subject
strengthening security mechanism and introduction more innovative methods. In turn, the latest
methods and ideas development and their practical application clearly demonstrate the positive
and negative sides of the method. On the basis of situational analysis happens strengthen of

method in different direction and improve further the protection of the existing methods.

OBECIIEYEHUE BE3OITACHOCTHU INTPABOBO-IOUCKOBOI'O
ABTOMATU3NPOBAHHOI'O CUCTEMBI

[onwus O., Kapreenumsunu U., Kor6as JI.
I'pysunckuit Texauueckuit YHUBepCUTET
Pesrome

B mepuoj TEXHOJNOTMYECKMX HOBIIECTB, KOTJAa HANpaBJICHUE TOJBEPraeTcss OBICTPOMY
pa3BUTHIO, 00s3aTENBHO OOeCIeYeHue OecTpPephIBHOTO COACUCTBHS OOHOBJICHHIO —TIpollecca
0e30IMacHOCTH TIPABOBO-TIOMCKOBOM CHUCTeMBI. MIMEHHO mepex d3Tol 3amadell CTOSAT MOCTOSIHHO
MPaBOBO-TIOMCKOBEIE aBTOMAaTH3WPOBAaHHBIE CHCTeMBL. Ha mpakTHke OecrpepbIBHOMY TPYAOBOMY
UKy TOAYMHEHBI YCWJIICHHSA 3alllUTHBIX MCEXaHU3MOB M CII€ 60Hee-y0KOpCHI/IH HHOBAaIITMOHHBIX
MeTOo/I0oB. B CcBOl ouepenb, BBIpaOOTKAa HOBEUIIMX METOJOB M WJACH M WX IPAKTHYECKOE
UCIIONF30BAaHUE SIBHO MOKKYT IOJNOKHTENBHBIE CTOPOHBI M HemocTarkd. Ha ocHoBaHHK
CHTYaIlHOHHOTO aHalIM3a MPOHMCXOJHUT YCWICHHE METOJOB B Pa3HOM HANpaBICHHHM H emie Oolee-

YCOBCPIICHCTBOBAHUC METOAOB 3allIUTHI B JAHHOM MOMCHTC.
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LOLGIAOL B3S6STORIBZI0 3(76BN3IVHSCOOL IMNLILNHIdS
33V IRNIHSL JILEIRIdSRLN dSGH]30L 6535RIdNL LML
0903768b  bmbosdzomo, gomégo 3560930, amemdsse B¢y Bgmedzamo,
oM 3o FAesns
bsJedmggmml Bgdbognéo «mboga®@lodgdo
A9body

asbobomads  3m33ogdgergmo  Jlgmob  Loddmsg@ggdol  sbsgmobo s dsmo  m3@B0dsermeo
a36sGoemads 33969901 dobgegom, 63 b b3gmzgeels Loligndobsmgols slsdzgdo
3sbsbosmgdemgdol  Bgliergemgdsls.  3ssmgma®o  dsemzals bszemgdobogol  3mddogdgegm  Jlgemgddo
3030bstrg  derzmgbgdols (obsdogmmo 3Mm(3gLadol) dmeamotgdolsmazals s Jugmols Gsmegbmdmago
3sbsbosmgdemadols  sbsemobolemzgal  asdmoygbads  dsbmddogo  dmdbsbydgdol  mgmeos.  Jbgmob
3sBsbosogdemadols  sbg356M0d0ls  dmygsbogmo  dogmds  LeBremgdsl  a3s8dmg3l  sdndsgregl  Lob@gds
350780 d0dobstry 3srsmgma®o 3Gm3glgdol olgmo dmegmoatgdom, Gmdgmda 9beMbagmymgoeo
0dbg0s  Juamol dshz96gdemagdols Lalm@ggemo d60336gmmdgdo.

bagaebdm  Loggzgdo: dobbglddmigbo.  gmddondgeramo  Jugmo.  sBzocmzs.  gmdnbogsios.
LobJembobszos. gmsbo. mdogddo. Lg®ggdo. dmdbsbn®gdol @™, g@emsbaols ognbiios.

L. 3gbagogmo

oy dqlsddbgrmo  Lob@Bgds Gocdmawagbl  gebsfomgdnml, Lsgodms dolo  3mbgoagn@sisool
©a36mgdBgds  gedmogmon  gsdndmdo.  segfgtmn  asdmogmomo  Gglg@lgdo,  dso  Femcob
3076035305 @3 Oln@lgdol  asdmygbgds  Lbgssbbgs  Laliggdndo  36miglgdols dogd. Lobggdol
a3bsfogmgdgmo  Juigrondo  3mbgogn@szos  dmegmofegds  asbemsgadols ©asg®sdom. dolo  doomseo
2 g396Hgt0s:

e 336do (node) — gedmmgmomo Ggln@lo, 3GmEgboto 86 bbgs dmfgmdammmds  (wolsgnto
IgbLogegds, Lbgswslbzs dmfgmdommdgdols 3mbBOmegMado s .8.). 33sbdabsmgol Fglademgdgemas
dogmomels dsliby dodeabstry 36m3gbgdo;

® Jqggmogds  (connection) —  336d530L RO o Jdggdol  sebo  (Jigmo).  dsgsmmomor,
6ergyoc0oBols LoliggdsBo gemogbos GgaobB®sool Lobggdobsmgals (bsb.1).

KlientApplication Extermal
RegistrarApplication .| Dxtema
Desktop PC g PP Campus LAN” | Desktop PC
“Campus LAN™
- “Campus LAN"
Campus LAN' Registration Server = \irjlpu"’
Jegacy”
Jegacy” SasamartloSystemAcces
. : . SazamartloSystem

BillingSystem WNotariatRegistrationProcess -

CloseRegistrationProcess

BillingSystemAcces

6sb.1. GgaaliBeaool LobBgdal Jlgmamo smbgogndsgos Stmiglos
3396d7330b dobgregom gsbsfogmgdom
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36399301 gebsfoemgds  3396d900L dobgmzom brgds gsdmygbadmmma  gsbsfamgdol 60d7dgd0l
(Laddrgeaemasbo  3m0g68)-lg®ggeramo  3mbgoan®s;30s, ,,0lbgomo™ ©s ,mbgmo™ smogb@gdo s +.9),
339mdsbgdol  ©AML,  3396d0l  Loddmsgtol,  dmfymdommdol s  gmdgbozsool  Lsodgomdol
3303500l abgdom.

6B eot0sBol  Lob@gdol Fgdmb3g3s80 a39o3L  Gdwgbody dmBbAstrgdgmo  (begetonlbo) @s
8009603 bay®gg®o  (3mdbabneg), G@Igmosgsh  goo-gmo  (dotomso  Lg®gg®o)  sbermmgdl
393365Fomgdmol  g3qb30ol,  g0. 0@gdl  3mdbdscigdemgdolsgsb  dmmbemgbgdls s abegbols sk
dcdbsbgdgdobsmgol  dmmbmgbom  gemgsmolobgdmem  LgAgadl. oy glsdsdobo  Lydggéo
053539005, dmmbmgbs ©3qds C0gdo s gmmEgds  gsbmsgzalygmadsl.  Lgdgg@o, doomgdl Ao
d0bmzgbsls  gsdsbeforgdgmo  byMgg@owsb, gdlsbamgds ol s  dMbgdls oligg  asdsbsfomgdgem
bgg9el, G@Igemag, msgols dbdog slmbl 1dembgdls Imdbdscrgdgenl.

s 3oggmolbime,  Gemd  dmobmgbgde  groogbdhgdolash  dmeol  afg3adee.  33@g3game
bob3ocom. monmggmo byHggeo gomggmo dmobmgbol dmdbsbnmgdsl obrmdgdl as®33gmne ©OH®L.
0d 9dmbzgazedo OmEgbss, dmmbmgbsms gm®domgdol Lobdomy owos, 3sdsbsfomgdgem  igMggtosb
Fo63dm0ddbads  Gogo. orgz0  dmnbmgbsms  gm@dodgdol Lobdoeg dsemby @owas  Jlgmo  dgodemgds
3505083300001 ©s 39mstr Fgdmmls i3abiombogds. Jugmol s@lgdmemo  3s618dgEMgd0l  dgdzgmdom
Mbes  sgsegobmm  dobo  dNdsmdol  gModognmo  Foddomo, Bgzedhomo  olgmo  dsbsbosmgdemado,
Gmdmgdai 9bOmbzgmymgls dol be@dsennd  ggrb30mbodgdsls. dskmd®ogo dmdbsby@gdol mgmoals
0350 bsbGoboo bgdme soffgMomo Lob@Bgds sol M/M/m @odob [3]

2. dothomswo 6sfomo

36030 93 ™IsBobgdnmo  Lolgadol  ©sdndsggds  dmombmgl  Gemame  ubombsm o
(Busines Use Case), olg s6sgm6di30mbsennéo  dmobmgbgdol  dmmgmotgdsl s  Ggsmobgds.
BergyocosBols Lobgndobsmzgal, Gemdgemdaig mommgamo dmdbdsmgdemolsmgols (o sGonbo, gmmogbdo,
BergatosBols 378s30) gddbormos 3m33omgrnmo bsdndsem spgomo, Mbrs asmzsmolfobgdnm 0bsls
a36sFomadamo  Laliggdgdobsmgol  ©sdsbsbosmgdgemo  aligmo  s6se3nbis0mbsennto  dmmbmgbgda,
Oeameaig oGl dndlsby@gdol  Fe@dsemds  (M0gd0  gmdol  Am, dnug@do  dmmsgligdmemo
dmdmmEoby  dmobmgbsms  GemEgbmds) s Lsodgommds  (bgHggtol  sz00mgs,  dmdmsmdals
0b96Logmds).

gmgamogg gl dog3eb0dbgdl  0d  ggeddby,  Omd  3obbgli-3Mm(3gligdol  ggmbz0900L
dgmotgdslost  ghmse  bes  dmgebrobme  dsmo  dmegmo@gds. gl gmolbbdmdls  gsdmmgmono
A9bebgdols s dmgmasbse  asbsfommgdamo  Loliggdol  jembgogn®siool  ©seggbsl.  3Gmg®sdnmo
A95emabgdols 033 bsbGolon ®b0gJd)-r6r0968 0698 7mo 836MyM33960Ts bsogmdggen by,
3md3onBacgmo  Jigmobsmgols  dobsbdgfmboemas  Fg3ddbser  gemsbo,  G@Imol  @sby@mmo
35613998900 0f6gds dmmbmzgbsms dmbgemols LobBaky, dmdbsbrydgdol MM, baMggdgdol Gemegbemds
©s 8.9. gubdsos - (9360980l Lsboo go Ggemabgdgm obgds gggems 0d dsbslboomgdemgdals gsdmmgmes,
FqLsdsdobo gmOdnmgdol gsdmygbgdom [2]

360383 353980 basbga®0dm  3bd30930l  Esle3MmyMsdgdmasre  gsdmgaygbmo  dsbmdmago
3mdbsbyegdol  3msbogn®o dmegemgdo, Gmdgemms dgdzgmdon  bg@ga@gdol Gemegbmdom, Fgdmbimem
derobgbsms  abBablogmdon  ©s  EAmon, G®Igmlsg  sbemdgdl  bydgg@o  mommgnmo  dmmbmgbol
dcdbsbygdsls, gaggdmagds ©sgsegobmn Jlgmol Lbgeeslbbzs dsbsbosmgdgmo.

Joagmols gbdombodgdsl  gsbgzoboensge  Lgsombstrgee Gg70330. 3 Fgdmbzgzsdo, Gmameys
(30mdamas,  astgzgnm  0Egsemabe3osbosh  agzsdzl  Lsgdy, sm3z60d6me  dmobmgbsms  demligeols
06§56Logmds A-mo, bomm  coomgnmo dmobozbol dmdbsbnmgdol ©Om Ts-om. 3 F93mbggsedo
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9GamEonemdol  oMmds  sGols: AxTs<l. Jogemb  asshbos  Fgdegao  dsbsbosomgdemgdo - dmdMsmdols
0bgblogmds: u=A*Ts, lgMgg®ol wsgz06mas: p=u/m, bsesiy m byMzggdol Gemegbmdss [3].

0dobsmgol, md Lolb@gds ogml  bBedomamo, Lghgg@l bes Fggdmmb  msgo  gsstrngsl
d0bmgbsms dmbgmols Lsdygsmm 0bBgblogmdsl, gl go 6036sgl, G0d dndesmdol 0bBgblogmds mbos
ogmb bg®ggms MemEgbmdsby begmgdo, o6 G 030398, La®gg@ol s@zotmgs gbes agml gty
6s3mgd0, g.o. U<m ob p<l.

3m3b3sr9demolinzol oo 3608369mmmds 33l dmmbmzbols G0ado ©amdol (3mieal) LsBmsrme
©OOl, 0go gsdmongmads gmGInmon:

_ Ec(m.u)Ts
m(l—p)

Tw

b3, Ec(m,u) 96msbzol g3nbg300s. gl g3gb308 3eblsbmz@agl 0dol sedsmmdsl, G@I yggems
ba®3960 539390908, ©8 03830Ommms© 0dals semdsnmdslsig, Gmd dnbgem dmnbmgbsl desos
dergfasl. gemsbaols i39bi0obmgols gsdmzgayggbgde gsdmbsbgemgdsls.

Ec(m.u)=(u" /'m!)/(u™ m!+(l—p)Z:;(u’" m!))

6ol gmggee  dmdgbBdo  Jlgemdo  0seligdadl  dmmbemgbsms  3sM33ggmo  MemEgbmds. Gy
bsgmagdo  dmmbmgbss  JbgmBo, oo 390 Ab30mbocgdl  0go.  mgoo  Loliggdsdo  s@lgdmen
d0bmgboms  GomEgbmds o 30l L, GmImol  gsdmbsmgmgmee  dglsdmgdgmoas  golbsdggdmeme

QMAIY00:
. pEc(m.u)

Lg=u
I-p

bosg, P omdsomdss 0dolbs, @3 dmnbmgbols Loliggdsdo gmabol 6o bszmados mmals bsbg®ggm
bz 360336gmmdsby  t-bg, 0go  EImgoEadnmos  dmdesmdol  obBgblogmds s 3dsgmegamgdls
306mdsl U=m-1, oy 365, dsmo gs3mmzgmals gm®dnegdo dmigdaeos [3].

30 JbgemBo sl m  sb m-QoU bogmgdo  dmmbmgbs, 33806 03 dmobmgbgdol GsmeEgbmds,

Omdmgdoz ®0ado @asl 0-0l Fmemos. bowme o g0G0m, Gmd X dmnbogbs ¢ogdo ©gsl, 35806
donmosbse Lolggdsdo ofogds xtm dmmnbmgbs.
Bg9mo  gsbboenmemo  Lowopgado  bergmee  sbsbosogdls  gmddondgenmo  Jugmols  dndsmdols
b sombsgn®  Ggg0dL.  dmygsbomo  Lowopggdobs ©s gm@dgmgdol  asdmygbgdoo  Lrgds  Jlgmob
35600098 Mgd0L  sbsgmoba.  gg@dme,  JbgemBo  dmobmgbgdol  dmlgmol  LobBdomol,  Lgmgg@ms
AomEgbmdobs s monmgamo  dmobegbol  dmdlsbr@gdols ©AMOEE  gsdmdwabsty  Fglsdmgdememds
2399930 305633608mm  olgmo 3848398 Mgd0  BmgmEoss  dmmbmgbol  Moado  Egmdols O™,
39539680 dmsgligdmemo demdmmeEaby dmmnbmgbsms MemEgbmds, bgMggMol EsBzoMmgs ©s ImdMsmdols
0b@)gbbogmds. 0dalsmzgal, A3 sgsz0bmm  JmbiMgdmem 306md5880 ™m3Bodserndo  dqdsmdolsmgols
bogotrer 3s603983,A980 Bglsdemgdemmds a39dmgze 833300 dso dmdols sdmgoegdnmgdsms Mo gdo
- bgaggeol  sBz00mzols s dmobmgbsms  Gogdo  amdol  ©Amols  dmmbmgbsms  demligemals
LobBomgbyg, Lgdgg@gdol Lbgeeslbgs Gemeabmdobsmzgol. ©osg@sdowst gedase Rsbl, o Gmam®
0300985 dmnbegbsms M0gd0 amdol O™ dmdbsbydy s61bgdols Imdsggdoom.
3. sb3360
Jugmol 3560398 M980L  sbgst08als  dmygsbormo  dogmds,  Gmdgmoi  gndbgds  dsbemdcaga
3cdlsbegdol mgmE00ls godmggbgdsl, LsBmeemgdsl a3sdmagl @sgsegobmm Lslm@mggmo 35618398 G9d0
3stmamndse  Igbenmadso  dsdmgol  bogsmgdolsl s Fglsdsdolse  gsbzlsbmgmm  Jbgmol

3MbxgoanA300.
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o gGsdynees:
1. Apmoy [Ix., Hefimragr A. (2008). UML2 - YHucduunupoBaHHBIH IIpouecc. 2-e H3[,.,
ITpaxTuyeckuil 06BEKTHO- OPHEHTUPOBAHHBIN aHANIU3 U TpoekTupoBanue, CaHkT-IleTepOypr
2. Lgbosdzomo o. (2013). 3Ocma®ednemo Loliggdol ©sdndsggdols CASE Lsdmsemgdgdo. L@y,
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3. amgoBsodzomo g, dmembo a., Lagdgmmsdy 3.  3g¢Go0sdgomo . (2013). ds0m30l

‘)3@(*)8.)@0‘1586"3;?0 15015(3)3336015 m&oaj@-mﬁ)oaﬁ@oﬁgb‘a@o QASF)O’){]{]@UE’OB ©s 3(*);1\)8Q>06)36015
obligerndgbdgon (MsVisio,WinPepsy,PetNet,CPN). by, bogedmdigdme  bsbmo 894603960

M60396 Lo g0, mdogmalio.

MODELING OF A CONFIGURATION OF THE DISTRIBUTED SYSTEMS AT

IN PARALLEL THE EXECUTED STREAMS OF MANAGEMENT
Sukhiashvili Teimuraz, Maniev Giorgi, Nareshelashvili Gulbaat,
Shurgaia Irakli
Georgian Technical University

Summary

In the distributed systems for exceptions of an overload of a network resort to redistribution of
processes on knots, therefore for this purpose processes can will be executed on different knots, to
provide admissible indicators of system at in parallel the executed streams of management, it is
necessary to make the analysis of capacities of a computer network and their optimum distribution, in
a computer network and the analysis of quantitative indices of a network it is convenient for modeling
of the current events use the Queueing theory. The given approach of calculation of indicators of a
network gives the chance to develop system with such modeling of the parallel processes flowing in

them in which the necessary values of indicators of a network will be provided.

MOJEJMPOBAHUE KOHOUT'YPAIIMU PACTIPEJAEJEHHBIX CUCTEM ITPU
IMAPAJIEJIBHO UCIIOJIHAEMBIX IIOTOKOB YIIPABJIEHUS
CyxunamBunu T., Manues I'., Hapemenamsuu I'., Hlypras W.

I'py3unckuii Texunueckuil Y HUBEpCUTET

Pesrome
PaccmarpuBaroTca BOIIPOCHI aHAIN3a MOIIHOCTEW KOMIIBIOTEPHOM CETH M UX ONTUMAJIbHOIO
pacrpeseneHusi, 4To odecreunBaeT JUis CUCTEMbl BBINONHEHUE MPHEMIIEMbIX XapaKTepHCTHK. Jlis
MOJENUPOBAHMS TEKYLIUX SBICHUN (IMHAMHUYCCKUX IPOIIECCOB) B KOMIBIOTEPHOM CETH M aHANn3a
KOJIYECTBEHHBIX TIOKA3aTeNeil CeTH NCIIONB3YEeTCsl TEOPHS MacCOBOTO 00CTyXuBaHMs. IIprBeneHHbIH
HNOAXOJ pacyera IOKazaTelned CceTH [aeT BO3MOXKHOCTBb pa3paboTaTb CHUCTEMY C TaKuUM
MOZENUPOBAHNEM TEKYIIUX B HUX MapalelbHbIX MIPOLECCOB, B KOTOPBIX OYAyT oOecreueHbl Hy KHbIE

3HAYCHUS MOKa3aTeNel CeTH.
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3563306 6535RIBOL LAHGIJISITHOL RI3GHMITISIdS
MGH3S60BICN'IR-SRINGNLAEHSGNIRN JdSAH30L 3S6SFNRI IR
LOLSIII>TN

0g0d9Asb Lgbosdzamo, gomégo dsboggzo
bsdotroggmel Bgdbognéo mbogadlodgdoe
M9bomdy
9356030 -sdabalig o Lolig)gdgdols dsrnzols ns30l9b9c98s dmomnbmgl
bggon0306  doegmdsl  obgmo  dmeEgmmgdol  sbsggdem, GmImgdo  9beMbggmymgl  Loldgdol
bsodgom  gg7bd30mbotigdsl s Lermmse ©ss3dsygmagormgdls dmdbdstigdemols dmmbmgbgdl. gL doggem
6ogdo  gbgds  JsGemgmm@se  d0dwabstrg  3Gm3gbagdols  ImEgmotgdsl.  doGomswo  3GImbegds,
Omdgmoi  Pbos  goesng@sl  Sstemamadse  dmddgoo  dstimgol  bsgsegdols  dmmgematgdolsl
303 mdsgmdls 0dsdo, G™I, gMmol dbeog, asdmzdoibmm Robgmo Logmsgos ©s, dgmegl  dbeog,
qbAbggmagmm gedmdsbgdals 86 G0ado amdol Lslm@ggmo ©Om. sdobsmgol mbos gewsfyogl o
Omam6  3oesgzsbsfommm  Lsdndem  3sGsmgma®  sfBond  gmgdgbBadl  dmeol, sbgzg  bos
©3a306egls  3m37bogsioals s LobdMmbobszool LGm®o 3gJsbabdgdo boliggdol sfdogem ©s 3sbogy®
509Jgdl  dméol, G@mImado  9bebzgmymal  dsmo  Jiazel  LolGmemgl  dstmgol  Gedegbody
6535001 EOML.
boggebdm  Loggggde: Bobygdo  3GOm@igbo.  g@mogomgsdmdoibzs.  asbsfomadnmo  Loliggds.
3306033308, LobgOmbobszos.  gemslo.  mdogddo.  Jugmo.  Lgeggeo.  LobJombymo  dmgemabes.
3b0bJOeb o dmgmgbs.
1. 3gbageemo

13560 B30 -sdabaligBssommo dsthngols 338mdsobgdyemo Boliggnds “16g0s
1bOrnb3gmgmaegl 3Msgsmo  dmdbdstgdemol  (3m0gb@)-dmdbdseigdgmo) gMmwGergm  3ndsmdsls, s
3365306009390 simz0ls M33gbody  bogewals  sObgdmdsl  Loligndsdo. ogo  gemedl  3sGsemgmobdols
03098815, mgomgnmo dsemz0ls bsgswo 3sgdls LoliBndsdo ©sdmyzomgdgme 3Gem3gLL.

bergyocosBol s gdobsmdmgdol  dstrmngols  Loliggdsdo  bsgsegdals  Fq4dbols  szoemgdenmds
3960l brg@gds Bgdreggo dmmbmgbgdom:

e o gogbBol Immbmgbs Lsgomadl Lsbsdstrimeme  assFyzgdomadsl, 33806  Lsbsdstrogom
Lol@ggds 0bgm@Bomgdnmo bes agmls 330l dgbsbgd (Lagotms @sdmazoegdgmo 3Mmigbo, Gmdgemo
360836 Lsdmgoemsgm baddgh s Ladmgsensdem Lsdstromol  gmegdlon  (36mdomos Grgmeys gosgm
Go6dmads);

o bogocosdols  sOlgdnmo  dmbszgdos  dsbs 396 9bOmbzgmymgl  Lsgotm  Fedeemdsls
(330e90gmos Basemgeneo ©sd78s3580l 3Oemiglo — Bglsdsdobo dmba(33gdol dg@bgss).

bergoc0sBol s Logtmme Jigemado Laliggdadol dmegmoatgdol 36m39kd0 gHmgOn dosgstro
36degds Rob@o Loggs3og00l §Focdmmbss.

363l Bobegdos  (deadlock), o ogo  gmegds  algmo  bemdomgdel  Fglermeegdsls,
Gedgmoi sMloegl  dmbrgds. m@o o6 Gsdegbody  36miglo  Fgodmgds  dmbgegl  Robdo, o
000mg7mo  dsmgsbo  sdemzomgdl Gglm@lgdl  (dsgsmmomsr, dmbszgdms dsbol (3bEOEgdl, o6 dob
B3396B30L),  Omdmadoz  glsFodmgds  Lbzgs  3Ge3glgdl s mgommb o dmombegl  olgo
A9beLgdl, Gmdmgdo demodgdnmoas bbgs 3GmigLgdals dog.

Robydo 30m(39lgd0l sbgdmdolsmzol mmbo sm30mgdgmo 306mds of6s 3sblsbmzdmo [3]:

®  Mm0g©gs3mdoibzol (36miglgdl g3l Oglin®lgdols dmbmdmemama gsdmygbgdals megegds);

®  sdsgdomn  Gglim@bgdols  dmemmeabol  (36m(3gLgdl o3l 339  gsdmymggamo  Ggln@ligdo,
333653 gmeEgds sdsggdomls);
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o 3605350865 Fomgdsemdals  (3Omigligdl o6  Fgodegds  RsdmgPmgsl  Gglg@lgdo s Lsdmgaerm
Fbergemgdedeg);

o Goommo  dmermeobols  (s6lgdmdl  3Gmiglgdol  GEommo  xsd30, GmdgmBoz  gmggemo
360390 Sdemmadgdl  gfm 86 Gsdrgbody  Gglmebl, Gmdgmon  glsgotmgds  xsg3do  dmdwgzbm
36ea(39LLs).

336G omadgem  LobBgdsdo Robo  o(dmodmds ds8ab, GAms ™Mo  Jagbolggds  ghmeGmymse
MO0 OnEmEobol  dpamds®gmdsdo  0dgmagds b gmbgmogddos Gmdgmady  Ggln@lobogol.  dolo
3(30eg00bsmzgols mbes gsb3bsbgMmm, o GEAME  gsEsgsbsfommmn bsdndsm 3sMsmama®  sJBog®
939690 dmdol,  sbgzg  mbes  egabogl  3mdmbogsools s Lobdmbobsiool  LFmEo
394560bd930  LolBgdol sJdon® ©s 3sLom® mbogddgdl Bmeol, Gmdgmoi 9bembzgemygmals dsomo
J3930L LolFoegl dstrmgol Gedregbody 6s3s0als M.

2. 606)00')60\)0 SOVOQO

demzgol  bszogdol b Onddnegdol  dmegmomgdobsmgols  gsdmaggbgds  sBomeo  gemsbo.
goggmo  sJBomdo  gmsbo  gmmdl  Logmmst  3Gmigll 86 bogsl s Ygmdmos  dstroggemo
bgdmJ9ggd0l  abozotigds. dstrimgol Msdregbody bszsols dmegmotgdolsmzgals 3ogge  Gogdo  bos
05350306m0  dmJdgrgdsms  3strsgmgmobdols  Fgbsdmgdmmds s dmzgsbeobmm  dstmzgals b gsols
s 9c05mobs30s  sfBondo  gemslol Lsbom. gsbzabomme  dmgsemamdgdols  gsbsfomadols  dsemsblo
3ddon®  gemsligdl  demdol, boeme  Bgdegy  gsbzobomme, G@dgm  Lbgs  sJBond s 3sboy®
3aligdmsb  gmem3gModegds Lo ogndse gmagmo dsmgsbo.

1—3@ 6obsbbg dmggeboemas 3emsligdal osa®sdol ggMeadgbBo, Gmdmgdoi sofgdl gemagbdo-
dcdbdscrgdemols  beadetosBdo  BgaobBtsiool  3Gmiglol  bgonddnésl. 39380980 3Ge3gLgdl
Fcol  dmpgemotegds GmamG ©sdmgoEgdnmgds. bsgemgdo  dglsdemgdamas  sOgdmdegl  dbmememe
36396930 Bogbom, s3omd 3s3datgdo 3Bm3gbgdls s bo3segdl FmMol dmegmomegds Grame
3m33mBo(z0s. dsgsmmomobsmzgals, sddom@o gemslgdo sbermmadl I9dmay 3mbs0g0b:

e ClientApplicationProcess - 36mgbo, Gemdgmoi 3s6m03b  3m0968)0-33bIsergdemols  g3gems
36508 LobBgdsdo. gmgagmo gmmoagbBobsmgol, Gmdgmoai 0ffggdl dnBsmdsl Lolggdskmsb, oJdbgds
doaz9dmo gmsbol gfmo mdogddo;

o ClientRegistrationProcess - 36m@glo, Gedgmoi  dsemsgl  mdnsmee  gmogbdol  Lsgdol
G920 Ms;g08L.  3mogbob  gmggmo Lsgdolbsmgol, Gmdgmai 0fggdl  Ggaob@Mseosl bm@sosEdo,
sbgag 0496908 dmggdnmo gmsbol gmo mdagddo;

¢ NotariatSystemAccess - 3560536 beorgatosBol Lol gdslosd 3odstrogsl, dmggdamo  gemsbols
96moEsagogg  mdogddo  asdmoygbgds  gzgems  dmdbdstrgdemals  doge  bevBeGosBol  Loligdsbosb
d0dsr0golisls;

¢ NotariatCashe o OfferjngCashe - 35800967385 86539390036 3106 JHmbremo dodstrmgolamgols
dcbs(390ms  30BsTo  Lolggdol  Gomdspmdal  asbdol  dobbom. obobo  393-dmbsggdms  dsbowsb
smagdmmo beadstosgols Fglsbgd dmbszgdndos Bmsmagonco dgbsbzalsmgals.

3aligdol  Ja30l  dmpgmotndolsmzgol  asbzobomszm, oy Oeame  3em3gfomegds

©0bsdo 3G  mommggmo  gemsbo  Lbgs onhabmoS. k%) 3&0\)&%’338({5)0@363615 339mgbsB)sgm
MO00genJdgegdol  osg@sdatyg,  Omdgmbg  bsomse BBl sdBomco  mdogdgde,  Gmame
Fglsdadalio dstrmzgals bsgsol Lsfgolbo §Foddomagdo.
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6ob.l. 3Gm3glgdo ©s 633500980
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250339l msgol dstrmgol bs3e0l gMmopadsgg 3sbonal.

GmEgbsg  bsgeo  gsol  Ms0dy  ™3ghsiasty, Bggh  3sddmdm, Gmd gl m3gdsios  sGob
Agbergegdol Goddomo. o m3ghsios gsblsbmgtrmmos Gmdgmody 3mslido, dgadmgds omdgsl, Gemd
Fbergemagdol FodBoml Fomdmopaagbl 3 3mebol 3mbidgdmgmo  93bgddmostin. gom  m3gMs0sdo
(Bqlsdsdolo 9o ™d0gdEdo) Bglsdmadgmos  gPmEGMMMmsE  0dynggdargl  dstmgol  Gedwgbody
bsgoo. 33cgm3gg Fgbsdmgdamos Gmd bbgsslibgs bsgswo 0dgmegdmegl Lbgsmslbzs m3g@a30sdo,
333653 g0 mdogd do.

07 39300350lobgdem,  Om3  be@pmosgol  Lolgdsdo  dmdbdsgdgmms  (3eraghiBgdo)
G3Ebemds Jgbomonmo s 0L (godmgds ogml Gsdegbody), gMowmsodsgy NotariatSystemAccess
3mabol  m3gms;3098bg  339d69ds  asblabmatgmo  AemEgbmdol  dodstimgs. o o6 asdmzgohgbo
bogeomboggls,  bsgeegdds  Fgodmagds  bgmo  Ygndsemeb  gOmdsbgols, o3 doggzoygzsbls  mdogddol
damdsegmdols 3618 3megddme  Fg33e0sdwy.

0dobsmgol, 3 Fgzs9300mm bsgsegdals dogd M0 by dgdmol  Golizo, Bglsdemgdgmas
3dBomco mdogddgoel dmegemoigds 9@l Jligmon s dobo sbsemabols bsggndggemby Gglg®bgdol
3990g96900L  Fglsdmagdemmds.  3g8@als  Jlgmgdol  asdmygbgdoo  dbgsglo  3Gmigbgdol  dmegmomgds
Fgbsdmgdgmos  Lobd®mbobsool  bstol  IJmby  3Gm(gEnGgdom.  sbgm  8demisbsms  gemsbls
30931036985 3Gm39Lgdol  BmogPmasdmeaibzol s Robgdols Ggammodgdols [3]. s3 Fgdobzgzedo,
3ofggem  Gogdo  bs  ©aEgobogl  dmobmgbgdol  sdlgdmmo  abBgblogmdol s dolo
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©337353900bsmzol  Logodm  ©cmol  s@bgdam  306m39880 80l oy 86 Fglademgdgmo  Rabyeo
Bogygaioob dq4d6s gedmmgmoma Ggln®lgdols s@bgdmmo 3mbgogmdszoalsmgals.
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e BRobgdols sAlgdmdol  sefgmomo  306mdgdarsh  dmbgdbrgds ghmo  sb  Asdrgbody  Sotmdols
dcrblibs, ds58ab IgLadmgdgmos Babgdols smdm(39b980L msgoesb s(30mgds;

® 3M0b(z03gmse  ©sbedgzgdos  Roby®o  Loggeigool  s@bgdmds, dsg@sd  dolo  dmebeamggdalsls
doomgds  Fgbsdedobo  asdsgtmbormgdgmo  bmdgdo. 83 O™ Bglbsdmgdgmoas  Gglin®bgdol  meem
A30mbsgrmo a8dmyggbgds, 3oy Fobs Bgdmbggzsdo;

e BRabymo Lodynsogdo mmgsmobogds ©s m3g@smml dogfmegds bsmsbswm obgm@ds(zos dso
Agbobgd;

e Bobydo Logms0oesb gsdmligems 30dp0bsty d7mdsmdol Fgogagdols got33gmmo ©sbs stagdoo.

3ds o 0d 394sb0Bdols sRg3s ©ITMoEgdmos BMgmE3 3bigdnmo Ledemémgdn Lgghmb
bggzon030%g, obggg 08 Botrxgdby, GmIgmo Lsgotm ofbgds Lobggdal Fmdmmemgools @sggbols
s Agsmabgdolsmgol..

b stosdol LolBgdol Fqdmbzgzedo a3sd3b méembosbo gmddondgtgmo Jugmo — Lsbegserm
dogemgdol s bogedonlos dsmsob. momngnml aeshbos mmgsma®o Jigmo ©s asgBmasbgdnmbo
361086 dotromso  bagdgg®gdoo 867 39380t Bmameyy  9emo  mbol, sz Lbgsesligs  mbols
bge39690L  mEol  beadrzogmegds  dodomseo  Lg@gg®gdoo.  dglsdsdolsm, bmgsmos@ol  Lobggdob
F90mbgg30T0  gggemsby  dobsmgdos  Babgdol  smdm(3abgdals  msgosh  siomgds, sdobsmgals  doggem
60330 mbes gsdmotoibels 3Gmigligdol gBmogOmasdmmaibgs.

33 36demgdol gsslisfyzgdee mdagdd-meogbBomgdnm Lolggdgddo m3gMs0gdby, Gmdmgdoc
336bsbogermmoas  3emslido, gboggds gee33gmemo  dsbobJHmbobgdgmo  mgoligdgdo  (dedwgztembdomo  —
Sequential, esgmmo — quarded s 3sGomgmaéo — Concurent [1]. sjgomdo  mdogddgdols
dmpgemotgdon 3930l Jlgmoo s dobo  sbsmobols  Leeggpdggenby  Fgledmgdgemo  0dbgds
bobJembobazool  dgdebabdgdals  ©sdnBeggds.  3mogbgdals  HemEgbmdal,  mommgnmo  sJBomco
mbogdol  dogd  3sboged  mdogdd by Bgbalergmadgmo  m3gMs;zogdol  Hemegbmbols s mommgnmo
3965300 ImdLsbyEgdals Mol gsmgsmaliffobgdomn  dm(zgdnmo  dmegmon  Ledgsmgds g39dmg3s
Fg396homm  m3gMs(30980bsmz0l dsbobJMmbobgdgmo mzgaligdgdo.

bobJembobszool  394sbobdgdol  asts, slggg  mbes  ©aEgobogl  3mdmbogszools  LFmeo
394560bd980  LolBgdol sfdon® ©s 3sLom® ™dogd@gdl Bmeol, Gmdgmoi 9begbzgmymal dsmo
Ja30b  Lolfmegl  dstrmgol  Gsdegbody  bogswol @A™, gebsfomgdnmo  Loliggdgdabsmgals,
Amgeelsg Fsedmsgabl bogsmasBol Loligads, ghm mdogd by d0dstrmgadols Ggagmoamgdolemgols
3begbl  3Mm(3gbgdals  gosbsforgdsl  33s6dgdol  dobgogom. sdol  gsdm, 3Gmzglgdo  Bgadmgds
bormmegdnegl  bbgeslbgs  3396d90%7.  363m(3gLgdl  Beadrols  3mdmbogszaobsmzgal  s@ligdmdl ™o
3msbognco  dopamds: g gmdobgdol  gems(390d ©S sTMEGdIYmo  3Om(3gEnMgdols  asdmdsbgds. gl
399603980 demmgematiegds, Fgledsdolse, Gmameg sLobJembamo ©s LabJembgma dmgegbado.

3. ©sls 336

3369030l bs3s0980L LG amol dmeamomgdols dmygsbomo doeamds LaTremadsl agsdmasl
33060000  dsmgol  bsgamgdol  PmogBmasdmdopbzs  sJBond  ™d0gddgddo s fbEb3gmagmm

265G orgdme Loliggdnddo Jugmol bm@dserm@o(bsln@sgmo) gmbdigombomads.
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DESIGN OF STRUCTURE OF STREAMS OF MANAGEMENT IN
THE DISTRIBUTED ORGANIZATIONAL - ADMINISTRATIVE SYSTEMS
OF MANAGEMENT

Sukhiashvili Teimuraz, Maniev Giorgi
Georgian Technical University

Summary

Feature of organizational - administrative systems of management demands specific approach
for creation of such models which provides reliable functioning of system and completely will meet
requirements of users. It first of all belongs to modeling of parallel processes, the Main problem which
needs to be solved when modeling parallel processes is that on the one hand it is necessary to exclude
an impasse and secondly, to provide admissible time of a response of system. For this purpose, it is
necessary to solve how to redistribute work between parallel active elements, it is also necessary to
install the correct mechanisms of communication and a synchronization between active and passive
objects which will provide their correct behavior at several streams of management.

INPOEKTUPOBAHUE CTPYKTYPbI IIOTOKOB YIIPABJIEHHUSA
B PACIHIPEJEJIEHHBIX OPTAHU3AIIMOHHO-A/IMUHUCTPATUBHBIX
CUCTEMAX YIIPABJIEHUSA

Cyxnamswm T., Manunes I'.
I'py3unckuil Texuuueckuil Y HUBepCUTET

Pe3ome

OCOOCHHOCTH  OpPTaHW3allMOHHO-3/IMUHUCTPATHBHBIX ~ CHCTEM  YIPaBICHUS  TPEOYIOT
CTeIM(UIECKOr0 TOAXOMa I TIOCTPOEHHWS TAaKMX MOAENeH, KOTopele oOecredaT HamexXHOe
(YHKLIMOHUPOBAHUE CHCTEMbI M IOJIHOCTBIO YIOBJIETBOPAT TpeOOBAaHUSAM IIONb30BaTelaed. JTo, B
MEepPBYIO OuYepenb, OTHOCHTCS K MOJCIHPOBAHUIO IMapajieNlbHBIX mporieccoB. OCHOBHas mpobiema,
KOTOPYIO HY>KHO PEIIUTh MPH MOJCITHUPOBAHUH MapajelIbHBIX MPOIECCOB 3aKI0YaeTCS B TOM, UTO C
OJTHOW CTOPOHBI HY)KHO HCKIIIOYHTh TYIHKOBYIO CHTYaIlUIO U, BO BTOPBIX, OOECIICYHUTH JOIMYCTHMOE
BpeMsl OTKJIMKAa CUCTeMBl. J[JIs 3TOro Hy)XHO peIINTh Kak IepepaclpefenuTb paboTy MeEexmy
MapaJieIbHBIMA  aKTUBHBIMH 3JIEMEHTAMH, TaKXKe HYKHO YCTAaHOBHTH TNPaBWIBHBIE MEXaHHU3MBI
KOMMYHHKAIIMM W CHHXPOHWJAIlMH  MEXIy AKTHBHBIMH M TACCHBHBIBM OOBEKTaMH, KOTOpBIC
obecrievaT ux MPaBHIbHOE MOBEJCHUE MPH HECKOIBKHUX MMOTOKAX YIPaBJICHUSI.
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3963)sbg gadgemas, gmmaby 383 35d0dy
bsJetroggmel Bgdbognto mbogadlodgdo
6body

bs 3mdnbogssom Bolig)gdgdobmgolidsen b 36033b9mmagsbos 9L bgdals 3@)0dsento
399mggbads, sdoBmd  gtmo  mbogsennco  IMsgsmenbiogdodlgmol  asy3sbs  ud® g9 me0s,
30069  A8dpgbody  gAmegmbonco  Jlgmol, gobsowsb sdoom  yzgmsggdo  geo  Laghmm  edgmn®
3993960mmdsbyg 0809396908 8 s Gdrgbadgby (beggmggmbm ©s bsggmgzabom), Gomss msgoesd
3006900 a56bbgeggdnmo  3edgmagdol s dmfgmdommdgdol  Laliggdndol  asdmygbgdsls. 6s3GmIdo
Fotdmpgnbomas  gmddogdgfrnmo s Bgmgzmdnbogsgondo  Jlgmagdol  gsg®mosbgds  sby
306396396(308, G533 bsgmdnbogsiom Loliggdgdols gsbzomstigdols 36033bgmmasbo bsdogas s sdofmd

b3 0ggbadegb 9BO™ 953dG a0 L Leedgem Jlgma® Hafommmpost.
15.563056(') 1)0&833?)0: 3803960033560 3938063583 7mds.IP  30ls35¢1000.356 B0 bs-
Bodo.oondamo.  mdngdeBme0.bobBgds s6bgdols Amomo FgmBedmgJbodgdom.boliggds  Gemmnco

FnemBodengdbocrgdom.
1. 95bagsemo

8370000 oo gufemgds  gboggds  3mddoyBgdmmo s Bgmgimdgbogsgon®o  Jlgmgdols
2990m03698sL 900 9.§  Fgem@obyezolgm  Jugmee  (6sb.1). gl gsdm§3gnmosdtegsemo  dobyboom,
Omgmcoiss Ogla®badols ©s gesBmmdol g3mbmdos, 306soEst NBA™ 9539dGnG0s gBmo gbogsernco
Jbgmol  gogzsbs, goég  Gsdmegbody gAmegnbionco  Jbgmobs, guee  LHAsgo s Lsodgom
Jogma®o  Loliggdgdol  Godmdmdsd s bbgs.  dnm@obg@golgmodbgmols  gggemsby  Ggsma®
dsgsmonls  Fsedmeeagbl  0bBg@bgdo. dobo  LaBpemgdon  LErmmegds  0bgm@dsigools  gaams,
3%38060L  sggndbgds 9. Lgo@bem”  G9g0d80 s Lbgs. odgs ogo  xg®  Bmel  séals
I olgezolnmo Jugmols Forgdoliash. 236G (309mgdmmos 100896648 Bgnmbos®,
bos3[Plo@gmgnmbe  33s6d980 30380M@gds  Bggnmgddog boggmgmmbe Loy n@gdl. 0d gsgdoesd
359m80bstrg, B0  0bBg@bgBo  FoMdmawgnbl  IgmBelgdgalnmo  Jligmols  gggmety  Ggemy®
dogomonls, ,,dnmEolgdzolnmo™  Jigmo  mbos  0ggbgdmgl  dmbszgdms  (soxEmmo  asws39dol
Lobg)gdsl.  odgg 9bes  s3mbodbmm, Gmd  ogémmo  asesigdol  gem-gm  dbodzbgmmgsbgls
130638)gbedsl Fordmawagbls dobo Logbsemadols Ggaabgsz00l Bglisdmgdenmds.

2. doﬁ)omégo 6sffomo

Joomaddo,  bopsg 39300 gmddogBado b dmffgmbommds  s@0l  Bsorgemo, 388930
(303063 GBmBgdl)  Bsgmgdo  3edmygabgds 33, 30630056 361593660690 mmo  UTP 3sdgemom
dmbs3gdms  geesgds  Fglisdergdgemoas 100 3833y dsbdogmby, gutm  BmELlogbsemgdo ol
bbBogds, Gmd 3s8b 86 Tgmdmos dsmo  gedmogdgds. obgm  Jlgmaddo  IgBFomse  asdmaggbgds
3030 eBme0, O@Igelsi  bzohl(SWitch)mimeadgh.3s8olgsb  gsbbbgsggdam 3sb  Bgmdemoas 3539800
0535500 do  33m0300beLMACILsdstrmo, o Gmdgemo  Jlgmol OBl g3mogbol  ogo s
3573b036mb 353980 3mbgMgB g 3mdSonBael. 86 bgoBo dmbs393gdL abegbols 0d 3md3omBgcgdl,
603 gdologolsg olobos g3sbgmmgbomo s 68 g3gmsl, GmamE; 3880.50Ldmdl o Lsbol Lgoho,
a33gemo s BaasoBB{]Qo. a33gemo 15303860 638'3@366)03 doomadab 3.5(58(558615 ©s 3&;9.5“33%.5360&6
Fqlsdsdals geddoygegdl, bBeamme Fgdbsbggm Lzohgol sdzm bogmmsto 3Gmigbmdo ©s dgbloghgdols

dng960.
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. A@
P T SOMETSSDH | i
ISP1 orp B

Remote

_ Seryices
VDEL  _ADSL HDSL FrameYy  /Cable ISDMPOTSS,  ~_wireless
AT AT

6sb.1. Igmpoby@gzalgmo Jugemo

olbobo  33Mm3ga0l  Fgdmlige  3o39390L,  83mIgdl  Fg3emdgdbg, Bgdegy  obgy  gosb s
a00sli39dl Fqbedadol  3md3odgegdl. msgolo dndsmdol 3G0b(3030086 gsdmdmabsty Lgohgdl mo3tim
ddo  IPlsghmgdgmo  s43b s, 388980l dbgeglse, dsmo  ghmdsbgmby  dogPmgdsy  dgademads.
68909603y J39dbgemols  asg@masbgds  Bgodmads  dnfgmdognmdom, Gmdgelsi  dsG3GmBobsBmE0 -
Oogdgmo  (Router)  Jgos.  6sdwgbody  mmgsmado  Jigemol  asg®mosbgds  8gagzodemas  LgoRgdals
dogdogdon  Gerndgemsb. Gmndgco  Jlgmamo (Network Layer) mmbols 3mfymdognmdss, dgmdmos
353980 mogbsdmdo  gsBogg@ml  JligemBo  RsGormmo  gggms  gmd3og@g@ol  IPdolsdstroo s
a0smabsgbels ogo  J3nfligemols asdsgdmasbgdgee LgoBl, Gmdgmoai msgzaldbmog dosfzools dglisdsdols
393093 9®L.IP-Bamgnmbo  [etdmemagbl  Lodgmgsmdnbogsom dmymdommdsls,  Gmdgema 0deggs
bdmgsebo 3938060l LaBmeemgdsl  sdmEgdmm  83cbabBgdmsb  IP-Jlgmols  gsdmygbadom. sk
960g985IPdolsdstrmnadsérdtrgdobsmmallsdnsmgdom. gl Fgbsdmgdgmo  gobrs VoOIP  $gdbmememgools
396300m0M980L 933, OmIgmai  Foddmeggbl  IP-JlgemBo  bdob  gsrsgdel  Bgdbmemmemaost.  IP-

Bamgnmbgdo  Fgodmagds  asdmgabgdnmo  oosl  Amgeme  Lebmol  39Mdm  Bgmagnmbgdee,  sbgzg

3MO3mesogmo  mmgsmg®o  Jigemals Bogs  Bgmrgmbgdee IP-ggmgnmbadol  @segdon  dbseigl
Fodmsyabl:

sLFOg30ks ©s stgma3bols 0boogs30s;

Bo0b  gosdalsds®rmngdol LFMsg0 ©aggbgds;

derlabg@bgdgemo Bdmgsebo ggmlis;

bbgs sdegdomo sesbsgsmmeadnmm ggnbiogéo (dsgsmomsw,. gdbdnmo 9B ymdabgdgdn).

AW

©93meqc0  (Ggloggdo, 656.2) s60l  dmfymdorrmds, GmIgmo  as®Esgdbol  Lsggmgzobom
3o Logbsemgdls  sbomman@do s  Fgdegmd  aeesb3gdl  Fgmgzobmel. ol Bgmgzobm®l
330339l sbsgrmam@ Logbsemls RCA s6 SCART 3obsmgdol Ledmsemgdom, omdis sbygg dgmdmoas
337353900 30mo  bogbsmo  goslizgl HDMI 3mé@ols bsdgsmgdom, o s ofds 7bos
3dol  LaoBnamgds  Bamgzabemdl  asshbos.  g3meg®l  dgmdmos  Logbsmol  domgds  (3036rmo
Bamgzabool  Jbgmoesh, bBgboesh ©s 0bBg@bgdol  Jlgmoesb. mgmgzzobosl, Gmdgmoan oggbgdl
0bg@bgdol  Jugeol,  qfmegdgb  IP Bgmgzebost s dskBo  @gzmegel  gbogqds TP
30L335600.093m0900bm3z0l  dobsgdo  Logbsemo  0ggbgdl gowgemls 893738308 MPEG-2 6 MPEG-4

Badoerrmgost.
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oL |-

6sb.2.093m@gM0

Joagmagdol  3mbzgeagbos  dmombmgl  dmbs(zgdms  gsrs3gdal  LoBstol  béwsl,  sdgosb
359m3abstrg  dnmdolg@goligmo  Jlgmol  sgqd0logol  BHméo  bsdoxo  ofogds  asdmgoggbmm
3B)0gn0—dmggmasbo  39380633830mmeds.m3E03nA—dmE3mzsb0  33300Mgs8dmmds  Emglrmgmdon
Fodmsegabl  gzgmseby LFGsg, Lsodgom s 3960L3gd¢onm  dodseromegdsls  Laggmagemdnbossom
0bElB)G0s8o. m3goggeo  gedgmagdo  Feedmsgqbgb Jlgmols Mdmsgtgl  3mddmbgbdl, ©s Buldee
30 bodolbls s boodgommdsbgs @edmgoegdmmo  Jlgmol  xedneo 34 8smds.sdgedse
3936390980 M0 30 3ne—dmdmzgsbo goesigdals Loliggds.

TDM(Time Division Multiplexing- ULol@ggds s6bgdol  omomo  Inemdodmgdbodgdon)
Badomemgoas ogm Soéggmo Lob@gds, Gmdgmo gedmoygbgdam odbs gems3gdals m3Bogn®-dm&3magsb
Lol@Bgdgedo  (656.3). gl Fgfbmmemzos  0mzgsemoli§obgdls  Gsdmegbody Fgdsgsmo  ©sdsenliobBocnsbo
36bgdals  gemaddembgmo Lsbom  asqgdmosbgdsl g6 bagOmm  dsmamliobdomast  s@bBse. Bgdsgsmo
3 bgdo  GogGogmbon  sdmeEnmotgdgh  dsmsmliobBotnsh  3esdeb Lobdomgl dsmmzgols gsdmymazaem
A0l dmgmyg Fremgegddo b7 Beod-bememBgddo, Gmdgmoang  SgeomEmmse  dgmeegds:  3oMggmo
B308-brroBol 3s6ds3mmdsdo  gosdsbo  dmemmotegds doMggmo dgdsgsmo sGbom, Igmerg Beod-
benm@ol gs6dsgmrmdsdo - dgmdgmo, dglsedols 3s6dsg3emmdsdo - dgbsdoo s o.9.

TDMUol@)qd5830 gggems Lsobgmedszom s@bo measbobogds gemgd@®mbamsre ©s 0bgm®dszos
330l gmgddOnmoEsd m3@ogne Bm®dsdo, (ol dgdrgass goeso(3gds ghmo ™m3Boineo dngimmo
960 Bommals bogtdgbg Fglsedsdolo  Bead-benm@gdols 306dsgemmdsdo. gl bed(zogmegds  gosd3gd
dbadgby, boemem  dodmgd  dbsdgby  Jotodom,  0bgm@dsos  M3Bogn®o  gmEdopsh  gsseols
2969 Bo.

ansn ]
BE T Frame 4 Frame3 Frame2 Frame 1
MU X | | | Iago| | |AjD]| |BIAgD|C|B|A N
c —
oD Fhgheres M
r"-'-'-;
_—|anaal
Frame 4 Frame 3 Frame 2 Frame 1 BEE
| | | |lAgD| | |AjD]| [BE|ABDI|C[B[A]
e T—
MUX | C
Fliguare B
DED]
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| - |

655.3. Lolggds sGbgdol eAHmomo FgmBodemgdlohgdoon
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WDM(Wavelength  Division Multiplexing- — Lob@gds  Fomogéo  dnm@ondmagdbomgdon)
Badbermmgos  dmozegls  dnmdodmgdlotigdsl  Bommol  Logtdggdol  @sgmagom s Fatdmsreg bl
dmdoedo 3038060l JlgegdBo  gsdmygbadmemoFDMA-ol (Frequency Division Multiple-Access -
LobBomggdom  Isgsmmygtemo  Fgmfgzol  Lob@ggds)  sbsememal  (Bsb.4).  s6lgdmdl  Bomonéo
I dommgbocrgdals bbgoeslibgs 300030 35(300: WDM, CWDM, DWDM, EWDM.
&odoeremegosCWDM(Coarse Wavelength Division Multiplexing) s6b7580b «bg80 3nm@odegflodgds
(89930003908 - ©gmgs Bameol Log@dol dobgrogm). @gbmrmemgosDWDM(Dense Wavelength-
Division Multiplexing) 3 bgdols RERIale) Bommaco IgemBodemgdbocrgds.
&odoeremeagosEWDM(Enchanced Wave Division Multiplexing) , DWDMesCWDM  34356b960s698mmo0,
Lolig)qdgdol  JndGrogmmo aoggav&'ja({})oCiSCO Confidential-ols 3sb569(CWDM + DWDM=EWDM),
CWDM, Loliggdol  Lergmgmgomo  3g@bos, bsBgemagdsl odmgzs ghmo  Fygomon  gomeGmnms©
asagigm 16 sébo (CWDM-8, DWDM-8), 8 sébo 1 g38/G3 Lobjstiol s 8 sébo 10 288/¢d
LoBdotrol. o6y sbgmo  Lob@gds  Feedmsmagbl  selgdnemoCWDMUolg)gdol  asqgstiomgdsls 16
36065309 WDM$)9J6memmgogdl o6 geshboso TDM@gdbmmmmgool  msdsbsliosmgdgmo  00s63wgz0
Fbogoggdo  ©s  Fafbmmmgonmo  Lodonmggdo. WDM  #gbmmmangddo  as3@strmbstosbmdols
3dsmemadolmgol  Béash  sdBgdol  Goibgl, b gewsgdol LobBgdgddo asdmygabgdmem  Beemmgdols
co;3bgl. WDM@)gdbmmmaos odemggs badgemadsl gomo m3gogndo dmggmmo bbgspsbbzs @smmol
bogtdgbg  gooedmmmee  asesogl  bbgseslbzs  Lsobgm@dsiom  Rsdmbsmgsemoaidgemgaobos,

Bgegnmbo, 0bBg@bgdo s bbge.

Signal 1 i . Signdl 1
S EVAVAVAY T VAVAVAVAR %
,-ﬁ,hlln,nn,n L -L \ —\I.n.llr-.lnl.r-,,n,
39"33 I IJ iul IJ l'ull U l'...il Iul ") IUI |J| l ‘ifld 3
\[ VWV sata

) NORNNN
Sigral 4 .Ii!.||.|---.|'.,'

JJJJJJJJJ

6sb.4. Lolgds Bommato Inm@odmydbotgdon
3975350 BoOme 3sbz0mecgds asbozes WDM Lol$)gdsd, ormdis Bdsmoiommo TDM boliggdss
RIORJOMI00 353m0gg6gds. mc03qls b z0sbs Fodmsgqbls 39380601 Jbgergdols
333@&6)*363@00600601} Bo%@g\)o. 'aagoQoﬁ)mm WDM s TDM 15015(583860 :

1. TDM ©s WDM 3nm@odmgfbotgdol  Lob@gdgdol aemog@nfdgegds  Lasg@sbldmegm
B9dbmemmgogdmsb:  LoB@sblidmdEm  Bgfbmmmangdmsh  memogtnddgegdsdo WDM  $96memaos
136 3mgbormos s 9539Jd 0, 06y s®lgdmemo SDH/SONET $9d6cmemmgos.

2. Ggagbgdeone  oby  godsdmog@gdgem  mdbgdl  Bmeol  Log®dy:  WDM  Loliggdedo
353m0g9bgds 363500 Bosbemg 3 & 03em9 b/ pgdmem G odmgJbeocol, a3ogm60
3595dm0g@90eg3als s dsmo dstmzgals Lsboom.

3. aodmygbgdmmo  Lebsbm  gowgdo: WDM  Lolgg3s80 gs8moggbads Labsbm  gmwo  bsjemgdo
9696300 EsbsOxgd0m, G 360d36gmmgbse bEeol dmeost g6g@agBognm SmBgbzosml.

4. jhaQabols 300396a96(30s: WDM 15015@)33013 m301&36360 onO&) dm830‘3(§)86*z]@o s
Bamggmdgbossonco Jlgmgdol gm0 3mbzgagbzools Ladmsmagdsl.
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3. sligghs
dobaosgse 0dobs O™ geg®masbgdmemo b Inm@obg@golnmo Jugmo Foedmswaqbl medm
Gomgem Lob@ndsl s Fgodmgds dmombmamgl ©sdsBgdom s3sGBn®sl (gzmegdo 36 L3g0se G0
Bomgzobedgdo), dobo  9306Bglegdgdo  LEmmee  gedegl  asbdom  dmabmgbgdl.  slggg
dobgosgse 0dobs, M3 Fesoiogmo TDM Lolgnds a3 ©sdndsggdgmos gopdg sbsemo WDM
Lol@Bads, gogcm0asbgdmem  Jlgemgddo  mBdxmdglos  godmygbgdmemo  ofbsl  Wavelength Division
Multiplexing - Loli$gds Bomememo dgmBodmgfbodgdon dobo wswgdomo dbserggdomsb asdmdeabs®n.

o gGsdnees:
1. Kypoys[.®., PoccK.B. (2012).Komnsiotepusie ceru. ITutep. ISBN 5-8046-0093-7.
2. Tamenbaymd. (2012). Kommsbiorepusie ceru. Ilurep. ISBN 978-5-318-00492-6.
http://all-books.org/204.html

3. Peterson L.L., Davie B.S. (2011). Computer Networks _ a system approach.5t%
edition.http://booksite.mkp.com/9780123850591.

NETWORK CONVERGENCE
GabeliaVakhtang, Kamkamidze Elene
Georgian Technical University
Summary

For communication systems it is very important that resources are used optimally, so the
installation of a unique or multi-function network is more efficient than few single-function
networks, because that reduces everything to one general cable wiring and no more extra wiring
(telephone and television) is needed, thus avoiding using different cables and devices. The article
presents convergence of computer networks and telecommunications networks.The convergence
of computer networks and telecommunications networks is an important step in the development

of more efficient and reliable net working technology to be used in communication systems.

KOHBEPTEHII VA CETEA
T'aGennsa B., Kamkxamupze E.

I'pysunckuii TexHudeckuit Y HUBEpPCUTET
Pesrome

s cucTeM CBsI3M O4YeHB Ba)XXHO, YTOOBI PECypChl MCIIOIb30BATHCH ONITHMAIBHO, TIO9TOMY
YCTaHOBKA YHUKAJIBHON WMIM MHOTOGYHKIMOHAJIBHON ceTu sABisfercsa Ooiee sddekTuBHOM, deM
YCTQHOBKA HECKOJBKUX OFHOGYHKIIMOHAIBHBIX ceTei. Bce cBoguTCA K OFHOM 061Iell KabenrbHOI
IIPOBOJKE, TAKUM OOpa3oM OTIafaeT HeOOXOAMMOCTh KCIIONB30BAHUA PA3NIMYHBIX Kabemell u
YCTPOMCTB COIPsKeHMA. B cTaThe IpescTaB/leHBl MeTOLbI KOHBEPIeHIINY KOMIIBIOTEPHBIX ceTeil U
cereifl TeJIeKOMMYHHKAUMOHHON CBA3M, 4YTO ABJAAETCI BaXHBIM IIATOM B pasBUTHH Oojee
3 eKTUBHON 1 HAZEXKHON CEeTEeBOI TEXHOIOTMH, KOTOpas GyIeT UCIIOIb30BAThCSI B COBPEMEHHBIX

CHUCTEMAX CBA3HU.
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Lnr'Jd2(M3S560 353MAM3RIBOL J30653SILMBS, 6532M356d5d80),
3563003306 3 1L3IISN3S

300LB 6B by 3333530dg, bogmmmb dgemasgs, gomégo bsgggdos
bsJedmggmml Bgdbognéo «mboga®@lodgdo
M9body

as0bogmmos  mEAMdmeagsbo  gsdmogmgdol  s®bo, dobo  doGomso  g3ocsBglimdsbo  ©s
653033690930, SaaS, PaaSgga TaaS dmdbsbyegdol  dmpgemgdo,  @ORdmemzsbo  Bgdbmemmzogdols
3sbsbosmgdemgdo.  dobo  asdmygbgdol  0s30lgdn@gdsto  1edsb m-bsgobsblim, Lsgsbdsbsmmadmm  ©s
bsdg360960 15 gd0sbmdgddo.  6530mdBo  gedmygmagamos  @EAmdmol  Bgfomemmgools  asbzomstigdols
3995396b909emo - g Bmeigdo,  assbamobgdmmoas  mEMdmezgsbo  gsdmmgmadols  asdmygbgdol  Béwol
Babegbz0s, dobo gsbzomstigdols 396 L3gd0gzs.

Baggebdm Loggzgdoim@rmdmmgsbo gsdmmgmgda. dmdbabrdgdols dmegmgdo. SaaS. PaaS.laaS.

1. 3gbsgeemo

3063000, 0geMbag Bggh gl Loendmegeb 3edmogmadl” gaforgde, degmgtgdym ofbs
1970 §geol J.C.R. Licklider —ol 80g6.08 356M0m@obsmgol ol asbmeson  3sbmboldagdgmo
ARPANET (Advanced Research Projects Agency Network)dg436s%g. dobo 3mbsbégdon dbmgmmomls
g3geos  dmgsensdgl  946gdemes  Fgbsdmgdmemds  Rstrorgemagm  JlgemBo,  Lsosbsy olobo  doomgdebgb
A3ty 30bs39890L sbngy 3BgMsdnm mbOm63gmymael. John McCarthy — ol 3mbsbégdom 3o
a3dmogmomo  Loddmaghggdo  dmdbdsdigdgenl  dgodmgdmes  dofmegdmrs  bgdgobgdols  Lsboo. o3
0©qg30l as6bed(30gmgds gemsaem 90 —o0sb Femgdsdeg, 90-0s6 (emgddoy 360336gmm3s60 dodgo o6
gorggogns 33 dodsGromgdom, MaEgsbsy 3mddsbogdo o6 0g3bgb Ibse 83 sbamo  Bgdberammgogdols
©sbgAa30Lsmzal, odze 360336gmmgsbo dmdgbBo ogm obBg@bgdol Lolfesgels gsbéws.

306390 3md3sbos  ogm Salesforce.com, A™dgeds(s 1999 ool 3mdbdsrigdaemb  Fgbosgsbs
390 83mogsos  mogobo  Lsogowsb, Omdgmoi  mgl  (bmdogmas,  Geogmeyg  “3Oma@sdnmo
bGAmbzgmygmgs  Gmamé bg®gzolo” (SaaS).dgdpga0 oy Amazon-o 2002 Ggedo, Gmdgeds
3m3b3s9dgeml Bglimogebs 3mbs(3ndgdols Babsbzs s asdmmgmadol gsbbemd(zogmagds. 2006 §gmBo 0
Elastic Compute cloud (EC2) Lg®30lo. 8g3rga0 360836qemmasbo dmgmagbs ogm 3md3sbos Google — ol
3rosBpméds Google Apps — 398 s3mogs(30900 3069l Lgdgmeabsmgol.

2. doé)omocgo 6sfogmo

OOdmm3zsbo  gsdmmgmagdo 0l “Bmbszgdms  gsbsffoemgdmmmo  sdndaggdol  Badbmenmaos,
ooy gmddogdgbrnmo  Gglgdlgdo  ©s  Loddmsgdggdo  Fgmsgsbgdmmos  dmdbdstigdmalimgols
069698 Lg®zobol Lsbom.” 0bBg@bgdy bgeg0l8o ogmeolbdgds sbggg mmgemn®  JlgmBo 390
Badberrmgogdols asdemggbgds.

OOdmengsbo  asdmmgmgdols 38630080985 Bgemo Bguigm oG aoé(?)mGOOgle, Amazon — ol
3096 Fgdmmsgsebgdaemds obBgebgd) Lgmgoligdds, ssdge bmgsmse §9dbogn@ds 3Omacglids. 39®dmg,
d6035mbotmngasbo  3Omiglomegdol  Fgddbsd  bgmo  gnfym 3G eGdmgdenn@mbals  asbest,
0bgm@ds(300ls  dogogdmgdol  Bggeemdals  gebesd  bgmo  Fgfygm  glsbsbo  0bgem®dssools
dor3ermdols 30BOELl © sbazy 39930615 dolo dcdlbsbygdols bstrggd0.
361535000067305603003M33069301s B9dbmenmgogdds bgmo Ag9Fym 3615350 36(39bmG 060
asdmogmomno Lob@gdgdol Ggln@badols gi3gddosbse gsdmyggbgdsl ©s +.9.
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> m3ohsggbemdgda:

1. bgemdolsfzemdmds:  “oomdgmo”  bgmdobsaomdos  ygggmslbsmzol, dbmgmoml  6960bdogeo
T960B0moesb Lspsg o6l abBg@bgdo, ygzgms 3mddondgoesb, Gmdgmbsi odgl dGenbado;

2. 333078990l 36 demgobmggdse oo asdmmgemomo Loddmsg®gado. 6950L30g6 39 lmbarn®
3M3309B)90L, bgBom3l, LdsOBambl gsblbomo ddsmbgmon Bgmmos doomemls ©owo 3mBgbzosema;

3. Lsodgommbds;
30653999001 537339001 oo Lobfeseg;
363mg 9980l Fgdabol Batxgdals 93mbmdas;
3gst0 aligols dm(znmmdol g3mbmdos, GsaEasb ygggms dmbs;zgdgdo JbamBos gsbmsgligdma.

S

> Bsgemgsbgdgdo:

301653999001 Bgbsbzs s NLsgBombmgds sdmaegdnmos badgobols dmdFmegdgemby;
“0Omdeme360” dmbm3memoliBgdol godmbgbs;

d7dogse JlgemBo gmagbol sz0mgdemmds;

4. 3§ ymdoromdgdols bodgotg bsgnms®o ,mémdemol” 8q48bologolb.

W

3cdlsbegdols dmegemados (6sb.1):
o 3Omgcsdnmo  mbEmbagmygngs  Gogeomg  bghgobo - (SaaS, Software-as-a-Service)—
dgmo, Gmdgemdoz dmdbdsergdgemls gdmgzs badmsemgds doommls

363 83memo '3%6'8633;2300(3.5 36e3300a60ls336 Jugmols

s Bormgdoo. 4N K .

38gsr0g8000 - SaaS I
o 3mingm®ds Gmamé bymgabo - (PaaS, Platform-as- L \-; b

a-Service)—  3m@geo, gl dcndbdscrgdqemls 99ma3s '; . Paas r:% st
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©sdm30Egdmse  dstmgalsmzgal, GmymGoss gsdmmgmgdo  dmbs(3gdgdol  Bgbsbgs, Jlgemols dsermgs,
Loliggdnco s bsdmdbdsmgdme 3Oma@msdgdols oblBsmassas.
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3093 mEgdrobsgsh ©sdmgogdmse asblsbmadegh ©s (33mol gsdmmgmol dmmbmgbgdl, GemgmEozss
bgeg96rmmo  ©Om, dmbszgdgdol  Faemdol s ©sdndsggdol  Lolf@sag, dgbsbaemo  dmbsczgdndol
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®  Jmobmgbols smaibgs: 3Omgsoeg®o omgmals Aglg@lgdl sg@mdsgn@s.

336m33b900L  dmEgmgdos:
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3cdlsbyegdol (3968930 (33;3)  Bgddbsl, Gm3gmBog  asdmygbgdmmo  ofbgds  Bg®dabsgrmeo
A9 939. Cisco-l dogé 2012 Foml 30dmdzggbadgmo 36356080l dobgogom, Jlgergmo FnemBodgeos
bgezolgdols  3mbdstigdsd  domoasbo  Jlgemmeo  FEsgogol  60%-L  dosmfos.  390L3gdEozs80
39005bgM30L98%bg  JLgedo s zotmzs 3603369emmabae 3snbMmgds.
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o6mdgemls  (Private  Cloud), &mdgmoi  dsfbodsemn@oe  bormbggmygmal  3s630L  dmba3gdgdals
bsobgm@dszom  legdmbegdsl s sdmgoegdgmo  obpogoegsrrndo  Loliggdgdol  gedstmgols
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asbbsgmodgdnem  Ygbademgdermdsl  odemngs  “@émdemal” gadeggbgds  Ledgboger s
bogs63s6smgdmm bggg@mdo. 390dme, dgbsdmmagdgmoas:

1. 36398 me bsgsbBo 398-mGr0gbdocgdamo medemGsgmtoals 39Jdbs;

2. bsdgsboger  3Gmdmgdgdol  sdndsggdols s 33mg30l Bgegagdols  g3a3éisgergdols
36906(3037ms@ sbagma Bglsdemgdenmdgdols gsdmggbads;

3. m9J0s-bgdobsdrgdals  ©s  msdmBeBmGonmo  Lsdndsmdgdol  Lbgssllbzs  dodsrormemgdoo
A508(3908.
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3gesb  288c30bsty, ®EMdmmzsb gsdmmgmadl sdgl oGm0 3gAL3gddogs Lagebdsbsmemgdem
s Lsdysboghm Lggg®mdo.
3. @sligghs
OO dmmgsbo  gedmmgmgdo  390L3gddommo  BOgbeos s oo smdsmmdon  dmdsgsendo
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0bgz@sbBOrddmeols ©s dol dmdbabydy 3gObembsmaby gefgnmo  batiggdo, brgds ,mEmdgem3n”
236mglgd e Labgtggem  Lg@golgdls s gsdmygbgdom  3Omgsdagdby  (aemds,  1dd 30365 mmme
bodgogmeEgds  gsdmmgmono  0bg@slgO ol ©obsdogndo  asbews. odis  Labmgswmadago
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306500963080 3cbs(393900l Fabsbgols ©s sdndsggdaliegsb.
moBg@sdnees:
1. Ix. Pus. (2011). O6naunste Beraucienus. Mzg. CII6: BXB-Iletep6ypr
2. http://www.cisco.com/web/about/ac123/ac147/archived_issues/ipj_12-3/123 cloudl.html
3. http://www.tadviser.ru/index.php/Cratba: O6nauHble_sbluncneHna_(Cloud_computing)
4. http://habrahabr.ru/post/111274/

ADVANTAGES, DISADVANTAGES, DEVELOPMENT PROSPECTS
OF CLOUD COMPUTATION
Kamkamidze Konstantine, Bzhalava Nikoloz, Nachkepia Giorgi
Georgian Technical University

Summary
The work deals with the essence, basic advantages and disadvantages of cloud computation,
service models of Saas, PaaS and laaS, features of cloud technologies. Peculiarities of its integration
in banking, financial, educational and scientific activities. Hindrances of the development of cloud
technology are highlighted, tendency of the growth of the utilization of cloud computation and its

development prospects are analyzed in the work.

TTPEUMYIIECTBA, HEAOCTATKU U ITEPCITEKTUBHI PA3BUTUA
OBJIAYHBIX BEIYMCJIIEHUA
Kamxamunse K., bxxanasa H., Haukemnus I'.
I'py3unckuil Texuuueckuil YHUBEpCUTET
Pesrome
PaccmoTpens! cyTh 0671a4HBIX BBIYUCIEHUIH, OCHOBHBIE IIPEUMYIECTBA ¥ HEJOCTaTKH, SaaS,
Paas u laaS momenu obciyxuBaHMs, 6a30Bble IIOKazaTeIu OOMAYHBIX TexHONOrMi. Taxke
onpezieneHsl 0COOEHHOCTH IPUMEHEHUs NaHHOH TEeXHOJIOTHH B GaHKOBCKOM o6iacTu, B cdepax
HayKu U 00pa3oBaHUA. B cTaTbe BbIIEJIEHHBI TOpPMO3Aliyve (AaKTOPHI PasBUTUA OOIAYHBIX
TEXHOJOTHI, IIpUBEleH AaHAIu3 pOCTa TEeHAEHIWM BHeIPeHWs M IpPUMEeHeHHI OO0JIauHbIX

BBIYMCJIEHUH, IIEPCIIEKTUBA DPAa3BUTHI.
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SPACE-TIME TRELLIS CODING WITH CPM
Sordia Mariam
Georgian Technical University
Summary

We consider the specific scheme of trellis codes where space-time coding and continuous phase
modulation are used. Non-linear continuous phase modulation has desirable constant envelope
properties and considerable potential in space-time coded systems. The transmitter and receiver parts
of this scheme are described. The space-time encoder is feed forward and is defined over a finite field.
The space-time encoder and the modulation is incorporated into a single trellis encoder. This allows
state combining, which leads to realization complexity reduction. We investigate the conditions where
the full diversity of the system is obtained.

Key words: Coding theory. Continuous phase modulation. Space-time coding.
1. Introduction

Space-time coded systems developed in the last ten years have been designed primarily using
linear modulation. Non-linear continuous phase modulation has desirable constant envelope properties
and considerable potential in space-time coded systems.

The work in this paper is focused on developing and analyzing an integrated space-time coded
continuous phase modulated (STC-CPM) system. The coding of the space-time encoder and the
modulation is incorporated into a single trellis encoder. This allows state combining, which leads to

complexity reduction due to the reduced number of states.
2. Coding Scheme

Significant improvement in spectral efficiency is attainable by increasing the number of
antennas used at the transmitter and the receiver. A technique that employs coding across multiple
transmit antennas is space-time coding (STC). To date STC has improved quality but not spectral
efficiency. Minimum shift keying (MSK), a particular form of continuous phase modulation (CPM) ,
is an excellent signaling format for use in space-time coded systems. The promise of good
performance by space-time trellis coded CPM systems is illustrated by Cavers in [1].

This paper is present an in depth review of the current state of space-time trellis coded CPM
research. The space-time coded CPM system presented in Figure 1.

The space-time encoder, pulse amplitude mappers (PAM) are required to map the space-time
encoded data J; 1{0,1,..., M—l} to the channel symbols o, {-(M-]),-[M-3),...M-l} forl<is<
L.

The modulation index is set to h =§ where v and p are relatively prime integers. Then, the

physical phase is constrained to lie on a trellis.
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Fig.1. Space-time coded CPM system

The state of the phase at the i- th transmit antenna is dependent on the vector

Sin = [gi,na Ain—1 s “i.n—L+1] l=sisL, (D
where ; , is defined by Equation
6;n = [mh ¥}25 ;| mod 2m. 2)

Each vector described by Equation 1 for 1 < i < L, has 2pM"~! possible states.

The space-time encoder is feed forward, has constraint length v, and is defined over a finite
field. The overall transmitter may be represented by a super trellis and the state of the trellis at time nT
is

Si,n = [gi,na QLW Ly—q, ... :fn—L—v+1] ’ 3)

Lt2v+I,—1

where the information symbols, /,,, are binary. This super trellis has (2p) states and may take

L 2‘U+L—1

onp of these during any given interval. For example, consider M-ary CPFSK with h = ﬁ ,

which we denote as M-CPFSK, used with the delay diversity space time code. Delay diversity with L,

transmit antennas has a constraint length of L, — 1. CPFSK is full response, that is, L = 1 and with

1

h =+, variable p = M. The number of states in the super trellis for this system using the space-time

coded CPM scheme proposed in [2] is

ST — (Zp)L[2v+L_1 — (ZM)LEZLf_l = Mlep2Lle-1 (4)

In [2], design criteria are presented for space-time coded CPM in quasi-static fading, for a small
number of parallel spatial channels. The PEP is shown to have an upper bound analogous to that
derived for linearly modulated space-time codes, with a different distance matrix. The signal distance

matrix for space-time coded CPM is defined as:
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0P de ) DA (2
s=| i, | )
j{) ¢ ALt(t)Al (t)df J{) ‘ IALt(t)I2 dt

where A;(t) is the continuous time difference between the transmitted and the decoded signal from the

i-th transmit antenna. The PEP bound is derived as:

zL,-.o—l) Lyp
(Lrp—l No

Pla - &) < ————
(e, )"

(6)
where A; are the non-zero Eigen values of the signal distance matrix, and p is the number of non-zero
Eigen values or equivalently, the rank of the signal distance matrix.
The transmit diversity, d, of a space-time coded CPM system in quasi-static fading is limited
[3, 4] by:
d<1+]|L, lﬂgg(M}I' (7)
where M is the size of the CPM alphabet, R; is the system throughput in bits per symbol period and L;
is the number of transmit antennas. Conditions for full spatial diversity to be achieved in space-time
coded CPM systems are discussed in [2].
For the minimum rank of all signal distance matrices to equal the number of transmit antennas,
such that full spatial diversity is achieved, a necessary and sufficient condition is to make all

continuous time differences from all antennas linearly independent over the complex field C. Systems

that satisfy this condition and guarantee full diversity include:
» Zeros symmetry. Delay diversity is a special case of zeroes symmetry;

» Using different CPM schemes on each transmit antenna. However, this method may require
more bandwidth and be more complex;
* Memoryless repetition coding with different mapping rules on each antenna. The number of

transmit antennas must be less than the alphabet size. This method does not work for linearly
modulated space-time codes.
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DVI3ISBSBOS6 3MLILHCNHNBI LSBI36ISIL0
1LO3AG0M-LAHMNMND A0LMLOLIGED 3MRNDGHIdS
35059 Lmerios

bogstoggeml $gbogaco gbogg@lodadho
M9bamdy
asbbogramos 363 memo  gobmbolgddo  gmeadgdol  bgds, Lsmsz  gedmygbgdmemas
bogtgoo-eomono  gmeatgds  ©s  9fy3gdBebosbo  dmeygemszes.  sMsFO%k03  9Fy39B53sb0sb
dm@gemsosls  goshbos  dpedogogo  dmdzmgdols  Lsbpg@ggmo  ogobgdgde  @s  360936gmmgsbo

389630900 Log®300-pOHmon  3meotgdnem Lob@gdgddo gsdmbsaggbgdemsr. sofgdomoas sbgmo lidqdol
OeamO3  3osd(3gdn, sbgzg d0dmgdo  dbsdy.  Loghom-Eemone  gmEgeo  sagdmmas  FobdlGegde
FbJioomn  ©s  gsblsbmgAmmos  Lsbemm  39mbg. Logdom-edmono  goEgo s dmEfms30s
adcmosbgdamos  goo  gobmboligdd  3meg@do. gl odmgzs  Brgmdstgmdgdols  asgdmasbgdols
boBmomgdsl,  Gebsz  doggsgstn  Ggsemobaiools  Lodogmols 933069083y, gebbogmmos ol
3068980, G@3mols EAMLy3 Lobggds smfggl Lormem g6z 393905L.

PEMEHHO-ITPOCTPAHCTBEHHOE PEHIETYATOE KOAUPOBAHWE
HA BA3E CUTHAJIOB YM-H®

Coppus Mapuam
I'pysunckuii Texaudeckuit Y HuBepCcHUTET

Pesiome

PaccmarpuBaeTcs KOHKpeTHas CxeMa peIleT4aToro KONUPOBaHWE, TZAe UCIOJIb3yeTCA
BpPeMEeHHO-TIPOCTPAaHCTBeHHOe KOJUPOBaHME M YaCTOTHAS MOZYJIALMA C HeNpephIBHOHN (asoii.
Henuneiinad Monymanusa C IOCTOSHHOM Gas3oif MMeeT IIOJe3HOE CBOMCTBO IIOCTOSHHOM
ormbaromei ¥ 3HAYUTENBHBIM [MOTEHUMAX /JIf WCIOJAB30BAHMSI B CHCTEMax BpPEMEHHO-
IIPOCTPAaHCTBEHHOTO KoxupoBaHuA. OmuchiBaeTcs Kak Il€pefaiolas, TaK M IIpUeMHas CTOPOHA
TaKOIl cxeMbl. BpeMeHHO-IIPOCTPAaHCTBEHHBIN KoZep uMeeT OQYHKUUIO YIpeXIeHUd U
onpenensieTcs HAJ, KOHEYHBIM IIOJIeM. BpeMeHHO-IPOCTpaHCTBEHHBIH KOZep Y MOZYJIALUA
00BeIUHAIOTCA B OTUH pelIeT4yaTeIi KOZep. OTO MO3BOJIAET OOBEIUHATH COCTOTHUS, YTO IIPUBOJUT
K YMEHBIIEHHIO CJIOXHOCTH peanusanuy. PaccMaTpuBaroTcs yCaOBUA, IPU KOTOPBIX JJIS CHCTEMBI

obecrieynBaeTcs MOJIHOE pa3HeceHue.
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Bols ©s Fubrgdnmo  Jlmgomols domgdolbs.bfe@osBo Bgdmmsgsbadnmoas sGligdnmo  3Gmdemadols
35005G 93930l 0186339000039 Igmmea Bgbbmastisdfdbgmols s dogdmdtmgbe®ol asdmygbgdoom.
Baggebdm Loggzgdo: &gbbmegbobBmmo. 0g36m3Gmigbmo. FoMoma gsgs®nmgds.
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2. Bbbedgboligonmo 3odggmemo gohrsddbgmo

Bg6bmmgbalonmo  Jodzggmso  3stesdfdbgmols  dndsmdols  3Gab030  segndbgdamos  g.f.
B36bmgngdd g, Mo godgzgnmo dsbsemols 3sdd ety dgdsboznco  Bgdmddamgdolsl dolo  sgBom®o
Gobomdals  (33m0egdsBo  gadmobeggds.  3eMesdfdbgmols  @sledbsegdmse  doMomsesm  aggbgdab
306L8 6860l dogomemls 0,02 — 0,05 33 ©033983M0l,  Gedmols  Bnbbmda@dbmdostrmdols
30950609680 S = 1,9 — 2,1 . sbgmo 3sgdornmols bzogdo dmomsgligdmgmos gomsdne  Jomemeols
Bo6RoB L Bmeol (6sb.1).

;
=

-4 .

Bob. 1. Jomsemeol godigogs (1), jmbligebpsbol bswgbo (2),
LagmbBoddm gsdmdggsbagdo (3)
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2 - gmmseol gotgods,
3 — BBty baligmea,
4 - 3083mogdlmdo dsgga.

6s0b.2

4 3033mgdbn®o dsggo 1 gmeammasdby 3633970 dmgodnemmdon b&ol 2 godgodsl. (3oom
EsEg0bes, Bmd 60 336. Lobol dsgo 6098l 2 gotgodsl olgo ©gnmEdsgosl (6s6.3.), Gmd 3
Bbbecgbolgmeols dogs Fobsmmds obegds 450 330y

3mbammsgo

gospal godgods
$96BmgséisdJdbgmo
33619893aL daggo 60 3364
33618780l dsggo 35 3366

N

s. Ri=450 =30 3. Ri=390 »do

Bsb. 3
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304350, Gomsgs dobgboo B300(390s dogls Imsgmms Lsdo {ggdo.  go. dsgo 60 3zH-ob

Bo(33emee asbos 35 336, 1 amégemsdby dmogmgdl dsegms s gotsdfdbgmo  s03e390L 0
303 mdstrgmdasls. Bglsdsdobse, Bgd;z0Megds 3stsdfdbgmols dows Fobsmmds R = 390 mdo.

6ob.4

306bmgol 3oézgmo  33bembols msbsabdse:
Io=U(RrRs -R2R3)/Ro (Rr +R2)(R3 + Rs) + Rt R2( Rs + R4 ) + Rs Re( Rr + R2)(1)
303060 Febsbfmmmdsdos 33806, Gegs lo=0 o6 Gmgs RrRse =R2R3.

304350, dgoigzsems Ry Fobspemdol 360336gemmds AR-om. 35806 (1) gsbBermgds doomgdls
Lobgls

Al=U ARt R4/Ro (Rt +R2)(R3 + R4 ) + RrR2(Rs + R4 ) + RsRs (Rr + R2). (2)

R396 Bd0b393980 demgzotio [mbsbfm®mdsdo ofbgds, m‘URT =450m30, R2=R3 = 15.(*)30,
R =450 ®do,bergnem V= 308(’)Q(§)00.

OoEgbsg 3m33mgdbacdo dsgo 60 33o-60s, Rr = 450 @b s demgodo Fmbsbffmmmdsdos.
g0. C s D §go8omgdl ool 3mBgbiosmms Lbgsmds 0-ol Goeo ofbgds ©s m3gdsiomo
3935dmogdadeol ¢ s - Bglsligmgmadl  Femo  Logbsemo  dogfeomgdsm. gl as63306mdqdls
3963300 6&338(:108686@015 6.530')15‘)153;@8@%8 0-0b B Logbsemlbs.

AO3mO3 3o dsgol asf3e0madol 3sdm Bgozemgds Rr  3608369cmmds, Rt = 390 ®do, C s
D §9oBoml ool gohbogds  dmBgbgosmms  Lbgemds.  m3g@sgonmo  as3sdmmog@gdeols
3990lsliggmbg 33946968 Logbsemo,  Gmdgmo  dogdm3tmgbmeol  geo—gem  Fglsbgmamb
dogfogds.  3036m36m39bme0l  Fglsdsdol  gsdmbsligmgmby  geBgbomo  Logbsemo  aeblbol
BAbBobBmAL, Gmdgmoi, mogol  IbGog  33900L  dosaol  3s@zol  s3B™IsBn®  dodfmegdgmls.
356130l dodfmegdgmo 0300 sdmgdolzgh  aesoligtol  megzdmdgdbore  3ségl s gl gea™dgmegds
336530, 3006 dogo s asbrgds 60 3. by, go®y ozOm3Gmgbeeel 4 Ygbslgegmby
Boabsemo 0-0b Boamo o6 gsbrogds.
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3. BbbmegBoligmeals dggGmmmaondo 3'35'51‘0‘”’82’Q86°
Lobemd 5000000

B 96bmOgbalgmeol emdoemgdol Fgs®mgdas: 3m330mds, dgdsbognmo 3olggegbolo, Foomo
29550mm9dol 30950300680l Lbgseslbgsmds  (3o@sdfdbgmls @s aslsbmd  bgesdo®l  Feols),

%’05.&9{10’)601} B9939Osdyérgmo  3manaiogb@o.

GmGBon&ﬂs 3&3@3&5 'BOOdQSBo 'Bagot{;ohmm BOQOQOO) : CB =—

B Al (063900l Fgbsgemby  3essbas®0dgdnmo  ©IBMGds0ss (3390 Al-ol
©g8mEAds300ls 306389830,

05653900037 BgbBeargbolBmdgddo  dsbsemadals s Bgdbmemmgogdols  dg@hgz0m, gl
(3M30mgds ©s0g38653s 0,1 — 0,2 %-3;33.

oliggg Omamei (30390mds, 394sbogn®o dobgdgbolo asb30Mmmdgdnmos B9bbmegbobBmeol
sbsemols  Mg3000  m30l98960L  sGsltrnmagslimabgdom.  3g4sbogndo  Jalggmgbolo  asdmzgmobrogds
F90gabsodrse: 07, BgbbmegbolBmety gom  Fgdobzgzedo  0sbrsmsb  3egBOom  gRMGds300l
dsemals, dgedry Fqdmbgg3s80 MmebEsmsb dgzedzotgdm. 3edmbslgmamo Fobsmmdol 360936gmmdgdo &3
o6 Jgdobzgnzedo  gsblibgegadnmo  ofbgds. gl gsblibgeggds, by Iobggogbolo  ©sdogoegdmmos
BbbeOgbolgmeol  sdbsgdols  Bgdbmmmgasty.  Lergmymgomo  Fgdbemmgools  3otedgddo
((33%m30ms s Jobgmgboloo 3s8m{3gmmo (3emdoggds Bgodmgds 1 %-8rg 0dbsl @sggsbogma.

33619039, B9bbemcgboligmmals (3emdogmgbols 960-96m0 Tgs6res 3993968 mérmmo
3613l sdomnOmds.  Bqddg@smermmo  (3emdomagdols  dqd;30698s  Fgladmgdgmos  Labmd  Fegegddo
3m0396Lsz0m®0 Fobsmdals Rstimgom (Aggb Bgdmbggasdo Rz fobsmmdols 3gmhg3s).

3373300,  Gmd  Egdemols s dsbbg sfgdgdnmo  Bgbbmegbalgmemol  Fomomo

39g860m9d0l 3mge30(30968 9805 ﬁ@— EgBsmols ©s ‘35— 3560594dbgeols. godzsm, Bgd3gesdnsd
der0dsgds 1%0m. 330ls Fgegae as6©sdfdbgmo doomgdl gemEdszasl:

Al
T P by -
Fgeqase, BgbbmegbobBmemol gedomdono (3emdomagds 0dbgds:

AR
? = K(ﬁgp _;85)-

__AR/R
30035emalsfobgdm, Gmd K= A

(BR); = RK (B — B,)-

Fobsmmdol sdlbmemodymo bsbéwo ofbgds:

Bbbecgbalgmeols  Fobsomdol  Fgizms  Bgbadmgdgmos  sgégmgg  dobo  dsbsemols  Dogs

Fobsmmdol  $gd3g@sdnernmo  3mgxo0g6@ol A (33momagdoo. 10
30633830, [obsmmdals babwo odbgds:

(3ogdolsl, asgsmnmgdols

(AR), =R a
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6500356 R;Rn =at, obogg dobgbon Bgbbedrgboligmeol Fobsmmdol xsdnco  bsboo
0

0gbgds:
AR = (AR)y + (AR)2 = R(a + K(Bp — B,))-

LsB08Memgds  dpamdsgmdl 03380, G@d Fobsmmdol AR bsbéo Bgodemgds smddnem  ofbsl,
Gmgmei bsbmdo  0bgm@ds;zool  Logbsgo. gl Gmd  sgoiommn  msgzoesh,  #g6bmegbolgmeols
d9bmdgem  dbsdo  bes  RsgBmmm  obgmo  Fobsmmds, G@mIgema $gd3geedndol  B9dmJdgegdalisls
oliggg 0(33wg0s, Oty Bgbbmdgbolgm®o.

30360360 bs3md3gblsigom Fobsmmdals B$9d3g@sda@nmo 3mg503096¢0 A, 35306
ARi=Rx o« .

3906 333mdabsry:

_ éﬁ _ ﬁ _ RR(a+ K(ﬁ{a_ﬁa)))
2972 2973 2972 ’

B 96bmOgbolgmegdol Lsbmd Fegogdse  3s3moggbgds mmnbdb®osbo fmbsbfmem  dmaodgdo,
bosy  Bgbbmastesdfdbgmo  otmggds 1, 2 o6 mobogg 9bsdBo. g dbs@Bo  Rstrorpemo
356397360 ss0emgdmse 0mbmgl, dgbmdgm dbsedo bsgmd3gblszom Fobsmmdol  Ri-b Bstiogsls,
Omdgmoa 056356083968 bgdmmdmygsboma gm@dnmoo.

o6 Ibsedo  Rstrormmo  Bgbbegetesddbgmado  83m3396LoMgdl  (3m33ee, dolBgmgboliem s
39939058 e (30m30emgdadl ©s sm®dsgndls Labmd bowowyl.

onbogg dbseBo  RsGrorpmo  Bgbbmegboligm@gdol  3361d6m3ostimdols  jmgaoogbBo  dseash
Bmamos.  dsg@sd,  Logdsm  Lodogmgl  Fo@dmsmagbl  gombsodo  3s¢dgBtngdol  3dmby 4
25603973690l g@hgzs. 3o B0l 356839800l Lbgemds Labmd Fegwgddo smomddgds Gegmes

bsbBemdo Logoeol GSQOQU&L s Boa@dﬁm& 'aa'ahobaamBols Jabols.

4, sls 3365

3960390, B76BG7BolBmE0l  godmygbgds  Lsatdbmdmo  smdxmdglgdl  LFOsndgogdsl  ©s
bsodgommdsl, dsgdsd  (3emdomgdgdols  sbsgomgdmse,  gsdmmgmadoest  asdmdwabstg,  Lsgodms
Ibeodgrm b Bo  RsGorgmo  Bgbbmastesdfdbgmadols  Bognbads. o3,  Bggb  Bgdobzgzsdo,
as6bmdgogmegds 393 bobabby, TGogs  IbMowsb  Fgmeg  3g-2 gmmseol  gotgadeby
$96B0396039369mol @sfgdgdom, 96w 3g-4 bsbabby Rz cgbolgmeol bsgmem b]gds80 Rswagds

Rr 3gb6bmegboligmenls sbognmgndo $96bmemgboligmeo.
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0dagolo

2. gasbos . (1998).a53myggbgdomo dggGmmmyas. g, mdogoalo

3. ©omody 3., smbsbodzomo  @.  (1988.). @gfbogn®o  Bg@dabmmemgool  Ls®hgzo
0cbm3gBtosdo. ,,35(36096198s”. mdagmalia

4. g33605 &. (1985). 30mzgmmsmo Lobmdo 3s¢s8§369emgdo. Lo, mdogmolio

5. aomégmdasbo 6., gemmzgmo 3. (1990). asbemdgzems gomasbmdols Botgﬂdggabo.,,aoﬁomgma&o”.
odoenbo.

CONTROL OF THE THICKNESS OF SILK THREAD USING
TENZOSENSORS

Jokharidze Zurab, Phadiurashvili Vladimer

Georgian Technical University
Summary

This paper focuses on controlling the thickness of the silk thread with voltage. At the
request of the silk thread should life smooth, continuous in length and uniform in thickness, by
adding together the number of control silk thread pattern during its production is to obtain
information accurately reflects the value of the thickness of the thread. For the Control process

we use tenzosensors and Il'liCI'OPI'OCESSO].’S.

YTIPABJIEHUE TOJIIIMHOM IIEJIKOBOY HUTU C UCIIOJIB30BAHUEM
TEH3OIIPEOBPA30OBATEJIA

Ixoxapupge 3., Paguypamsuiu B.

I'pysunckuii Texnudeckuit  YHHUBepcureT
Pesiome

PaccmarpuBaioTca BOIIpOCH! KOHTPOJISA TOJNLIVHEI NIeJIKOBOM HUTU IpU KOKOHOMaraHuu. Ilo
TpeGOBaHUIO, IIeIKOBAs HUTH JO/DKHA ObITH IIALKOM, HEIPEPhIBHOM 0 IJINHE X PABHOMEPHOH II0
ronmuHe.Co)XeHreM BMecTe HEKOTOPOTO YHCJIa KOHTPOJIA IIeJKOBOM HWTH, B IIpolece ee
BBIPAOOTKM, IIOJTy4YaeM WHGOPMAIUIO, TOYHO OTPAKAIOUWIYIO 3HAUeHHe TONMMHBL HUTH. C 3TOM
I[e/Ibl0, MAJA TIpoliecca KOHTPOJIA — OBUIO IIPeAJIOKEHO  IIpUMeHeHue TeH30CeHCOPOB U

MIKDOIIPOIIECCOPOB.
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006533R6™M33 B0®33JdF0 30®3IBN63IRN0 35@(0)30L
063MEA3SCGOIR0 Jb®I63IRNIM)Bo

0336 388900535, Lodmb 3cBmgasbo, bobm gsdgosgs, aomézo gdol339¢sdy
bsJetroggemmls #goosznco gbogg@lodgdo
ebondy

a36bogrmemos  msbsdgeemzg  0bgm@mdsionmo  Bgfbmmmangdols asgmgbs Bo®dol  93mbemdogsls
s gocdgdldmeolo  g3mbmdogn@o  sdm jorgdmemadgdols a3630m36985%7.  gesbsgmabgdmmons
0bgm@ds300ls doeadols s a99mygbgdols 363mdemadgdo 5063530 dserngols 958948960
305G 939800930l dobsmgdac. s gM0mos 0bggm@ds(30mema Badberenmgogbols Gomols
396bs3m0G9dnmmds.  Bgdmmsgsbgdmemas  msebsdgedmgy  godgddo  dstiggdobagmo  dsrmgalisls
0bgger®ds30memo 9bAMbzgmygmaol LobBgdol dmfglcngadol dodomswo 3G0b(30390.

b 33960 boggsgdo: 0bgger®ds(30:emo Badbmemzngdo.cods. 0bgmEds(30emo
65 39000900.8563983)0630. dsrMgs.

1. dglsgsemo

0363390039 30009830 goMIgdo  3Tscmdgh  0bgm@dsiomo  bsgsegdals  360dzbgemmgsbo
dbgeggdol  306mdg880 s 0bgmGdszommo 39380630l ammdsmobsoom,  Geg  somgdgel
bools  a0dmygbgdnmo  ofbsls  abgm@ds;zomemo Badbermmgagdo. msbsdgeeimgg  badgstrimdo
0bgger@dszommo  Badbmmmaogdol L dsdggonmo  Gomo,  bsBgemgdsl  odmgzl  3969%396@)L,
3009439808  dmsbeabmls  Ggsaodgds dsbMol ©absdogety, Tgddbsl s gssm@smls  3mbBgE) MmO
130658 9bmds,  dsJbodsengo  dmggdol  dobboor, Go@ds  smIMBbEgds  3mMb3IPMIbEMbsasba oy
Ogomobegds  dobo  IBsgemembosbo  3mgbzosma (05930)573000‘3@0, 3dsrmggmo, 356 398)0bgmmo,
Qobsblmeo  3mgbosmo  ©s  8.3.). Gmdgmoi  odmgzs  Fglsdmrgdmmdsls  drgdemo  Ladsbom
gmEdomgdal 9306 gbmdsl.  mommgnmo 83 0dstogmagdol  3GomGoggdgdol  domaze
b b39mgmizl ool 130csBglemdsl  3mb3n@gbdme dGdmmsdo.

2. do&)omégo 6sffogmo

0603(')(4)3.5(30‘2]@0 Bgdbemremmaogdo 36 lsgdoms (330056 30B6gl-363m(39b40L, %0(4)836015
g7 gmdsdo  Blbosh 93¢0 sbaen  Fglsdemgdemmdgdl,  Lsdemagdsl  0dmgzosh  Fg0bseBgbemb  dso
30Bbglols 30637968 bs0s6mds,  doseforb  ggabsblim®  GoMdaBgdsl,  satigmzg  segdzedmeo
63&3063&5 39339006 28693 ls GBQOQ’O&Q%{]. olobo  smbodbyemo @adSQOaoa&o Bo'B‘Uong&ﬂs
099308650 Lgdomse  ©sshsOMBLdNTsm 3Bm;3gLad0, gesmdxmdgbemb Lbgsmslibzs babol dmmgsfamdals
3MOE0bs(308,  sGbgdomse  s3dsmmmlb  FOmdol  FoMmdsmds.  13065L3bgem  bsbgdBo  0béEgds od
8063530l MsmEgbmds, OmImgdo  BeBmmE  0ggbgdagb  0bgm@dsomee  Bgdbmemmaogdl  msgosbo
3(*);*\)3.5%’3(*)6&’80. '35‘56‘)1’15635'\"0 %’Qabcﬂs BASBABQ(‘OBQBO Boaﬁ)dﬁmbgag‘g aoo%oﬁ)ggo 030(4)386'30
390mygbgdamo  3mdondgegdol  GemeEgbmds. sa®gmgy 3sobsds Bo3gdals HemEgbmds, GMdmgdacs
09769896 mm3smnd  ©s  3mG3mesgonm  Jlgmgdl, samgm3gy  geemdse® oﬁtﬁmﬁaoeo‘ggﬂ Jugels
0bgebgdl,  3gbmbsgrn®  3m330Bg@gdl.  ImFymdommdgdols s Bgbogol  asts GBI
3990936908 3mmemmdls  L3gosmg®o  3Gma@sdagmo  bEmbzgmygmagdo, GmImgdo  3sdmaggbadast
oégsbobsonmo, 33semzgmo ©s 93mbmdaggdo sdm3ebgdol gswslisfyzgde.

0bggem®dszommo  Bgfommmgos  sGol  3Gmglo, G@Igmoi  0ggbgdl  dmbszgdgdols  Bgzegdst,
3363908, @337 3g9dsl s aes(39dsl, ™dogddol dpamdstgmdols o6 dmgmgbol dglsbgd, sbamo
bstolbol  0bgm@dsigool  dobsmgdse. gl 3GmEgbo  gogads It Bgaemsdgbdocgdnmo
3080g3mdon  Fgliergmagdamo  m3gMsogdol, dmddgegdgdol, Lbgseslbgzs bsmolbol g@e3gdobsgsb od
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3cb5(39990By, OmImagday  0bsbgds 330N gedo.  Badbermgogdol  3md3mbgbdgdl  Fedmawanbab
333658 nmo  (Hgbognco  LeBmsemgdgdo),  3Oma@sdnmo  (ablgEdgbdem e baBmsmgdgdo),
dsmgdaogn®o s 33 3Me;glgdols 0bgm@dszommo  bEMbagmymes. ddsGmggmo  geesfy3gdomgdals
doegdol  Bodolbol  sdsmemgdol  dobbom, ool Bgemddmgsbgmmmdsd  qbes  gsdmoBobels
330 gmodndagmo  gufeemgds  go®dsdo  0bgm®dszommo  bsgsmgdols  sbagobol  dodstim,  dolso
0337353900 3Om39Lol  Bodstor.  0bgm@ds(zomeo  bogeEgdol  goesigds s domgds L s@dmgols
0bgge®ds3omemo  dsBedgdegdols  39dzgmdom.  obgm@dszomo  dsBegdgmo  séol  bgd0bdog®o
dsgosmnéo  LaBmsmgds,  Gmdgmbsy  Bgndmos  0bgm@dszool  @sgodlotgds.  0bgm@dszomem
6530090 Bgdemosm  3ssgMm0sbel  Lbgseslbzgs Lsbol  0bgm@ds;zommo  dsdemgdemgdo, Gmdmgdacs
3beabgb ©ndmoadgdsl 86 s3Lgdgb gHmdsbgmls.

0bggm®ds30mo  bagemgdol  gmslbogozadgds  Bgadmgds  dmgsbrobme  xamngde,  0dskmsb
533380698000 o) Gegmto 383806980 s6bgdmdl  dsdimgol  Lolggdskmsb.  Fgbsligergemoa,
390mbsligergmo, 3oMggmeeo ©s Fe®dmgdomo 0bgm@ds;z00l gedmgmags beBmsemgdsls odemggs asgoamo
0bgm@dszommo  dabols  bogHom  dodstrogmgdols  gmdotgds.  0bgm®dsigommo  bsgsegdo  qbos
38Lybmdebab @sbdnem dobbgdl s gatdols sdm(33698L, GMdmgdo 3sblebmag®sggb sbdygma dobbols
doe{g30b  dgomegdl.  gdsgemo  0bgm®dsios  bsbosmegds  Gorgmo gy ddncon.  dmbszgdgdo
BmAdoeEgds Aoty Jops,  s3M9m3g 330y asgdmdo s dogfmegds  Lolggdol  gegmom
3m60bbPomgd  ©s  3gOBogem e bogegdl  msgzasbmo  Lodorgemol  dobgegom  ©s 333806530l
g0 lisbgmdgdon  (6sb.1). Bgdsgemo  obgm@dszommo  bsgsmgdo  [eGdmamagbab  3m3nbogs30g0L,
Amdmgdo beodgogmegds 361398063 mmo  0bgm@dsigool Ig36900L dobbom. LsFgobo obgm®dsizommo
bsgogdo sl gmdnbogsogdo,  Gemdmgdoz  GeMdmawagbgb  ddstmggem  gsesfy3gBomgdgdl s
3561398063 06l 3ol (BoijUQo, gobo, BABAQ;J&)), 336gmgg bbgs 3mdnbozsiogol dogs s
3569 sgeoBmcoobsmgol.

abgerlaynals 3fEo jerm o

Bagetp o

abge@dyyoal
dewn Berb oo

. dals Aasfonss
Bagameqho fofal fii
e
— >

e Tags asfnde
—_

et pafgien

Bdsfhonsarnn aspafgandomendal oppds

6sb.1. 3stoggmo assfyzgdomgdol omgdal obgm®dszonmo bGmbagmymezals
36e3gbol LG IGnes

3m60bbBogd  0bgm®dsiogm  bogsmgdse  dgadmagds  Rsomzgsrmb  0bgm™dsz0s,  G@Igemacs
300303935 oMol benddgegm  ©sbsgmezgdl  Fmdol, Gmdmagdoz  SbGrmmgdgb  Lbgewslbgs
RbJombsrn®  83m(30ba0l s gAmdsbgml 86 9d390mgdscrgdash.  dsgsmomsr, gl séols
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gmgameeong®o  sbgsc0do  Ladmbemol asgorgol  Fglsbgd,  msgobo  bmdgbgmsdin@on  @s
b Bodgbdom, G@Imol  boggndgambyi  detiggdobzol  Ledbsbymo  s37dsggdl  Fobsswgdgdls
d0begbol  Lgodnmomgdolsmzgals. sbamodognmo  0bgm®dsiool 39630z ne  bsgeegdl, Gmgmeys
Gobo, oJ3b ™60  dodstrorgegds:  bygoesh  J3gz00 8 J3gz00sb  bBggem. 3gOBogsernmo  bsgswgdo
J30300086 Bgz00 3o@sli390L  0bgzm@dssosls 3ges @mbols dgbgxdgbBoesb Bgs @mbals dgbgxg@gdmsb.
330350, bgmaddmgsbgmmmds 0mgdl dmbs(39370L  gaMdals Immgsfamdals Bglebgd 0d bEGnIG e nmo
©sbsgmi3gdoesbes  Mamemgdowsh, bapss gl 0bgm®dsigos  3o@ggmew  ashbes.  bmgse  Lydsol
30d0bstry Fqm9390by Bgwsgl Ibmmme  gdsmmaglo  bgmmddmgsbgmemds, ol Labmgmsgl Lgmsdaaos
©s godols dmezgsfgmdol gs6300561980T dodstogemgdsls. Fgdmga, 390G bsgsegdon byzowesb
J303000,  66dsbgdndals  Bdzgmdon s gsb et memadgdom gl 0bgm@dszos  dowols M Bsemee
39308 b)-

Omaemei  1-gmo  Bobsbopsh  Rsbl, gggms  3mGobmbBema®o s 390E03m G0 6s3o00
Fo63dmeEabl  go®dol dstmgol Lob@Bgdsdo Tgdsgere  0bgm@dszasl. 0dalbsmgol, Gmd  0bgmE@ds;zos
ogmls dabsmgdo ddstrmggemo  bgdmddgregdols gsesfyzgdomgdalsmgols, sdolsmgols 83 dmbs39dgdds bos
3005601 ©337333908 s FoMdmeEgal sbsgmoBogn®o dsbamals Loboo, Gmdgmoi 3sbigbmdl @slidage
3309396901 s 3mbgMgdge  3Gmdegdgdl. baffgols 0bgm®dszose Fgadmgds gsdmegals  gtomegmo
dsmgzols  sbas0dgd0  g93d0l  Fglirgmgdsbg,  domxagdby s 8.8, doeggdobgols  sdm(3s6780L
3003bs7y39doe  ©s  dso  baggndgamby  ddsdmggmo  gersyzgdomgdols  dobsmgdse  dmombmggds
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INFORMATION SUPPORT OF MARKETING MANAGEMENT
IN MODERN COMPANIES

Gabedava Omar, Pochovyan Simon, Gabedava Nino, Sebiskveradze Giorgi
Georgian Technical University

Summary

The paper considers the impact of modern technology for the economic development of the firm
and inter-firm relations. The problems of obtaining and using information for effective management
decision-making in firms. Describe the role of information technology features. Proposed basic
principles of streamlining the marketing management.

NH®OPMAIIMOHHOE OBECIIEYEHUE YHPABJIEHUSA MAPKETHUHI'OM B
COBPEMEHHBIX ®UPMAX

l'abenasa O.B., [Touossin C.M., M'abenasa H.O., Cebuckpepanze I'.H.
I'pysunckuil Texanueckuil Y HUBEpCUTET

Pe3rome

PaccMOTpeHO BIHSHHE COBPEMEHHBIX TEXHOJOTHH [UIi PasBUTHS SKOHOMHKH (HPMBEI |
MEK(GHUPMEHHBIX oTHOImIeHWH. [IpoaHamu3upoBaHBl MPOOJIEMBI MOJNYYCHHS M HCIIOIB30BaHHUS
uH(popMaru s dPGEKTUBHOTO MPUHATHS YINPaBICHUECKUX pemieHud B ¢upmax. OmmcaHa pob
ocobeHHOCTe MH(DOPMAMOHHBIX TeXHOJOTWH. [IpemnoskeHbl OCHOBHBIE NMPUHIMIEI OOecTIeUeH s
YIOPSIIOUEHNsI CHCTEMBl MApPKETHHIOBOTO YIIPABIICHHUSL.
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VCIOJB30BAHUE COBPEMEHHBIX UH®OPMAIIMOHHBIX TEXHOJIOTU
B ABTOMATH3HWPOBAHHOM MHP®OPMAIIMOHHOM CUCTEME
VIIPABJIEHUS MAPKETMHIOM
ITowosau C.M., T'abemasa O.B.

I'pysunckuit Texuuueckuii YHUBepcUTET
Pesrome

PaccmoTpeHB! OCHOBHBIE 3aZauyd aBTOMATU3MPOBAHHONM WH(POPMAIMOHHOM CHUCTEMBI
VIOpaBleHWs  MapKeTHHTOM, HUH(QOPMAIMOHHble ¥  KOMMYHUKAIVIOHHbIE  TEXHOJIOTHH,
HeoOxofuMble ANd obecredeHus dbdeKTUBHOrO0 GYHKUMOHHpoBaHUA (upmbl. OmnucaHs
SKOHOMHUKO-MaTeMaTUYeCKue  MeTOABI, UCIIOJb3yeMble 1  aBTOMATH3aluM  (PYHKIIUH
MapKeTUHTOBOH [eATeJbHOCTH, a TaKXXe OCHOBHBIE 3aJauM CHCTeMa 3alUTHl MapKETHHTOBOM
nHbOpMaIUN.

KnroueBsie cmoBa: ABTOMaTH3MpOBaHHAsd MHPOPMALMOHHAA CHCTEMa YIIpPaBIeHUA
MapkeTuHrom. ViHbopMaoHHsle ¥ KOMMYHHUKAIIMOHHBIE TEXHOJOTMU. basa JaHHBIX. 3alfuTa
“HGOPMAITUH.

1. Bsegenne

Jna  pasBurmA GUPMBL B PHIHOYHBIX YCJIOBHAX HeOOXOZMMO aBTOMAaTH3HPOBAaTh
“HGOPMAIMOHHEIE IIPOILeCChH STAIIOB MApPKETHHIOBOH eATeIbHOCTH. MapKeTHHT gB/IgeTca OSHUM
Y3 HaIpaBiIeHWH HCIOIb30BaHUA MH(POPMALMOHHBIX TEXHOJOTHI. B COBpeMeHHBIX YCIOBHUAX
COBEpUIEHCTBYIOTCA MeTOZBI yIpaBiaeHusa ¢pupmamu. MHpopManmoHHble ¥ KOMMYHUKAI[MOHHBIE
TEXHOJIOTHH TTO3BOJIAIOT PelllaTh SKOHOMHUYECKHe 3aJadyd Ha YpPOBHe (QUPM.

Ot Ka4ueCTBEHHOTO HCIIOJIb30BAHMA WH(POPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
B JleATeJTbHOCTH (HUPMBI 3aBUCUT YPOBEHb SKOHOMMUYECKOTO pa3BUTHUA GupMsl. Jl11 obecreveHus
apdexTrBHOr0 GYHKIMOHHPOBAaHHUA GUPMBI HEOOXOZMMO pa3paboTaTh aBTOMAaTHU3MPOBAHHYIO

I/IH(i)OPMaHI/IOHHYIO CHUCTEMY YyIIpaBJI€HUA MAPKETHMHIOM.

2. OcuoBHasg 4YacTh

ABTOMAaTH3MPOBAHHYIO NH(POPMAIIMOHHYIO CHCTEMY yIPaBIeHNUsS MapKeTHHIOM HeO0OXOAUMO
paspaboTaTh Ha OCHOBAaHMM IIOTpPeOHOCTEHl MapKeTonOroB GUPMBL. ABTOMAaTH3MPOBAHHASL
rH(pOPMAIMOHHAA CHCTEMa YIpPaBJIeHWsA MAapKeTMHTOM JOJDKHA PellaTh ClIeAylollue OCHOBHBIE
3a/jaun: M3y4YeHWe U aHAIWU3 PhIHKA, M3y4YeHMe U IIPOTHO3HMPOBAHHE CIIPOCA, IeHOOOpasOBaHIUE,
ONTHMHU3AIUA ACCOPTHMEHTA TOBAapOB, OIpeJieieHNe CIOCOO0B [JOCTABKM TOBAPOB, OIMCAHUIL
IIOJIHOMOYHMI IIOJNb30BaTeNeil IpH peanmsanuy (QYHKIME yIpaBleHWs W HCIOJb30BAaHUS
vH(pOpMAIUK, OpraHM3alUi WH(POPMAIMOHHO-CIPABOYHOTO OOCTYXUBAHUA IIOJIb30BaTelel,
OIIeHKA AeATeIbHOCTH (GQUPMBI Ha PHIHKE, OTIEPATUBHBIM KOHTPOJIb U YIpaBlIeHUe MapKETHHTOBOH
IesITeIbHOCThI0 U T.A. [Jlms pelleHHMs OCHOBHBIX 33/a4 aBTOMATU3UPOBAHHOM CHCTEMBI
WCIOJIB3YeTCAd KaK BHEUIHAs W BHYTPeHHsII MHGOPMALMH, TaK ¥ HHGOPMALMsI MapKeTHHTOBBIX
nccrenoBanuit 1 aHann3sa. [1, 2]. CocraB 1 moCIef0BaTEIbHOCTS PEIIaeMbIX 3324 OIIPeLesIieTcs 1
3aBHCHUT OT IIpeIMETHOH 00JacTH. ABTOMATH3AIIMU MAPKEHTUTOBOH [eATENTbHOCTU HAUMHAETCS C

IIOCTAaHOBKH 3344, OITMCAHNA KaXXKA0T'0O BHUOaA BXO,I[HOfI nu BBIXO,D;HOﬁ I/IH(l)OPMaU;I/II/I (BaHBKI/I, 3aKa3klI,
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IOTOBOPA, IPOU3BOCTBEHHBIE  IUIAHBI, OyXTralaTepcKuil 6asaHC, YIETHO-CTAaTUCTUIECKHE OTIETHI
U T.J.) ¥ BEIOOpA DKOHOMHUKO-MaTeMaTUIeCKUX MEeTOJZIOB pelleHMs 3a7ad.

Jns  opraHmsanuy MapKeHTWHTOBOHM /leATeJIBHOCTH GUPMBI B aBTOMATH3MPOBAHHOM
MH(POPMAIIMOHHONH  CHCTeMe  YIpaBieHUs  MAapKeTUHIOM  HeOOXOAWMO  HCIOJIB30BATh
aBTOMATH3UPOBaHHBIE HHGOPMALMOHHBIE TEXHOJOTMH: 3JIEKTPOHHBIN o0duc, >KCIepTHad
IO IePKKA PellleHU, S9KCIIepTHbIe CUCTEMBI. DIeKTPOHHBIN OUC peanusyeT 3aa4u IpeIMeTHOH
obnactu. ABTOMaTH3MPOBaHHbIE HH(POPMALMOHHBIE TEXHOJOTHMU OKCIEPTHOH IOAAEPXKKHU
HCTIONB3yIoT uHbOpManuio 6a3 3HAHWM IIPeAMETHON O06JacTH W IIO3BOJISIOT IIOTOTABIMBATH
pellleHHs B OOJacTIX MeHeIKMEHTa M MapKeTHHra. JKCIEpPTHas CHCTeMa SBJIIETCA
aBTOMAaTH3UPOBAHHON WH(POPMAIIMOHHON TEXHOJIOTHEMH, NpefHAa3HAUeHHAs IJIS peIleHUs 3a7ad
OLIEHKU CHUTyaluii B KOMMEPYECKO-COBITOBOI IesITeIbHOCTH (GHPMBI M OOOCHOBAaHUS JIOTUKH
BRIOOpa pelLIeHui, TO eCTh I pelleHHs HeOPMATM30BAaHHBIX 33a7ad, pellleHHe KOTOPHIX He
MOXeT OBITh ONMCAHO MAaTeMaTHMYeCKMMM M CTATHCTUYeCKUMU MeTozamu. [lns dopmaausaunuu
mpoljecca TPUHATHAA pelleHWH B OKCIEePTHBIX CHUCTeMaxX paspabaTsiBaioTcs 6assl 3HAHHUI.
ABromarusupoBaHHble HHGOPMAIOHHbIE TEXHOJIOTUK BKIIOYAIOT: aBTOMAaTU3UPOBAaHHbIE (a3bl U
GaHKM JAHHBIX, 0asbl 3HAHUi, O0OpabOTKYy TEKCTOBOM, TrpaduYecKod, ayAuo- U BHUAEO
vH(pOpMAIUY, B3JIEKTPOHHBIE TAaOJIHUIBI, SKCIIEPTHBIE CHUCTEMBI, HMCKYCCTBEHHBIH WHTEJIEKT,
MYJIbTUMeJUIHbIe CUCTeMBI U T.A. [I1g 06paboTKM TEeKCTOBOI, TpaduuecKoi, aymuo- U BUIEO
“HGOPMAIUY HCIIONB3YIOTCA MYJbTHMEeAMA TeXHOJIoTuu [3,4].

Jisg aHamM3a MapKeTHHTOBOM WH(OPMAIUM MCIIONB3YIOTCA CTATHUCTUYECKHe MEeTOJBI,
IIO3BOJIAIONIME TIPOBOJUTH DPETPECCUOHHBIM, KOPpPEeNSIUOHHBIN, (GakTOpHbIM aHanus. Jlis
KOHTPOJIZ OOOCHOBAHHOCTM BBHIOOpa yIPABIEHYECKUX PpeUIeHUH KCIOJB3YyIOTCS METOHBI
JKCIIEpTHBIX OLEHOK, a [Jd OIINCAaHHuA peaKIHunu HOTPe6HTe]Ieﬁ Ha W3MEHEHMHE PBbIHKa
HCIIONIB3YIOTCS METOJBI CTaTHCTUYECKOM Teopuu NpHHATHA pelieHuil. Heobxomumo HOCTpPOHUTH
SKOHOMHUKO-MAaTeMAaTUIECKOH MOJEIN CTPYKTYPHl M AMHAMUKHU IIJIATEXeCIIOCOGHOTO CIIpoca.
VcnonpayemMsie 5SKOHOMUKO-MaTeMaTHIeCKIe METOLBI ZODKHBI 00eCIIeYnTh aBTOMaTU3NPOBAHHYIO
MH(POPMAIIMOHHYIO CHCTEMY YIpaBIeHHUS MapKeTHMHTOM aJalTallMOHHBIMH CBOMCTBAMU  [JII
obecriedyeHUs OIEPATHBHOTO pearMpOBaHMA HAa H3MEHEHUS pPHIHKA.

B aBTOMaTH3MpOBaHHOI WH(POPMAIMOHHON CHCTeMe yIpPaBJIeHHSI MapKEeTHHTOM CpeZCTBa
KOMMYHUKAIMM aBTOMATH3HUPOBAHHBIX WH(POPMAIMOHHBIX TEXHOJOTUIH IpefHAa3HAYeHBI [t
aBTOMATH3ALMH YIIPAaBIeHYeCKOH AeATeJbHOCTH (UPMBI Ha OCHOBE OPTAHU3AIMH JOKATBHBIX U
MHOTOYPOBHEBBIX pacCIIpe/leIEHHBIX CeTell, 3IeKTPOHHOM IIOYTHI, CUCTEMBI BUIEOKOH(EPEeHIINI 1
T.J. ApXUTEKTypa «KJINEHT-CepBep» ABIfeTCs MHGOPMAIMOHHON TEXHOJIOTHeH 06eciednBaroleit
KOJUIEKTUBHBIH JOCTyma K 6azaM JAaHHBIX B JIOKQJTbHON BBIYUCIUTEIBHOM CceTH. basbl ZaHHBIX U
CHCTEMBI yIpaBieHus 0a3aMH JAHHBIX XPAHATCS Ha cepBepe, a KIMEHTHI, Ha OCHOBE 3allPOCOB,
monay4aoT Heobxozumyio wuHpopmainuio [4]. B MapKeTHHIOBOH HeATelbHOCTH HEOOXOAUMO
KCIONB30BaTh: cepBep 06a3 MJaHHBIX, (aiIOBBIN cepBep, BBIYUCIUTEIBHBIH CepBep, CepBep
TeJIeKOMMYHUKALUA M T. .

Jns abdexTHBHOTO YyAOBIETBOpeHUs HH(DOPMAIIMOHHBIX IIOTPeOGHOCTel IOJb30BaTesIei
aBTOMATU3UPOBAaHHOM MHGOPMAI[MOHHOM CUCTEMbBI YIpaBIeHUsS MapKeTHHTOM HeOOXOAUMO

CIIPOEKTHPOBATh M OPraHU30BaTh TEXHOJOTUIO CO0pa, XpaHeHU, aHAIN3a, 00paboTKU U Iepefadu
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“HGOPMAITHH. Heob6xozumo paspaboTaTb MHOTOYPOBHEBYIO KOMITBIOTEPHYIO
aBTOMATHU3MPOBAaHHYIO0 MHGOPMAIMOHHYIO CHCTEMY yIIpaBJIeHHS MapKeTHHIOM IJIA ONlePaTHBHOM
o6paborky, aHanu3a WHGOPMALMM U IPUHATHA YIpaBIeHYeCKUX pelleHuir B GupMme.
ABromarusupoBaHHag MH(QOPMAIMOHHAA CHCTeMa YIIpPaBIeHWA MApKeTHHIOM  [OJDKHA
YAOBIETBOPATh MHGPOPMALMOHHBIE NOTpeOHOCTH mojb30BaTeneid. Vcxoms u3 morpebGHOCTElH
IIOJIB30BaTeNIel OIpeseIAIOTCA: CTPYKTypa YIpaBleHUs MapKeTHHIOM; COCTaB, paclpefieleHHe U
MeTOJBI pelIeHUsA OCHOBHBIX 33ad B aBTOMAaTH3WPOBAHHOI CHCTeMe; HCIIOJIb30BaHUE
COBpEMEHHBIX HH(POPMALMOHHBIX ¥ KOMMYHHKAIMOHHBIX TexXHONOTMH. Jlnd mpuHATHA
yIpaBIeHYeCKUX pelleHHi COTPYAHUKU (GUPMBI BBIIOIHAIOT JelleHTPaJIU30BaHHYI0 06pabGoTKy
vHGOpMalluy HAa OCHOBe paclpefeNéHHOM 6a3bl JaHHBIX, KOTOpas XapaKTepu3yeTcs
pacupeznenéHHOil 06pabOTKOM ZaHHBIX M HAJIWYMEM XPaHWIHIL JAHHBIX C MHTEJIEKTyaIbHBIMU
TEXHOJIOTHSAMY IOAJEPXKKU IPUHATHA peureHuil. Ha ocHoBe 6a3 [JaHHBIX OCYIIECTBIISETCH:
aBTOMATU3MPOBaHHAA PETHCTpallid, BBOJ, HAKOIUIEHHe, XpaHeHHe U 00paboTka HHOpMaLWH,
aHaJIuTH4YecKad oOpaboTKa MHGOpMAaIuM, aBTOMATHU3HPOBaHHBIE pacdéThl, MH(OPMAIMOHHOE
o6CayXuBaHUe INepcoHana (GUpPMBI U moTpeburenedl u T.n. basa 3HaHUI JO/DKHA OIIMCHIBATH
0COGEHHOCTH TIpefMeTHOM o6sactu: GaxTel (pakTUdyecKue 3HAHMA), IpaBuUiIa (3HAHUA YCIOBHH
I TpPUHATUA PpelleHuH) M MeTasHaHWA (3HAHMA O B3HAHHUAX, T.e. 3HAHMA O CIocobax
WICIIOJIb30BAHMA 3HAHUIN U UX CBOHcCTB). MIHpOpManOHHAaA B3aMMOCBA3b 3324 OCYIIeCTBIIETCS Ha
OCHOBE CO3JaHMA aBTOMAaTH3MPOBAHHOTO OaHKa JAHHBIX, HCIIOAB3YA TeJIeKOMMYHUKAI[MOHHBIE
cpercTBa Imepefavyy MHGOPMAIHMH.

B  aBromarmsupoBaHHOM WH(OPMALIMOHHOH  CHCTeMe  YIpaBlIeHUA  MapKeTHHTOM
HeoOXOZMMO NCIIOJIb30BaTh COBPEMEHHYIO TEXHOJIOTHIO 3allUTHI MHGOPMAIUU [ pelleHud
3aa49YM 3alIMThI I/IH(l)OPMa]_H/II/I OT HECAHKIMOHMPOBAHHOTO AOCTYIIA, IIOJYYE€HUA, YHUITOXKEHH,
mogubukauym u obmenHa wuHbopmanmu. [ms obecuevenus GesomacHocTr uHGOPMALH
HeoOXOZMMO OIpeAeIuTh KaHAIBl yTeYKU MH(OPMAIUMY, a TakKe IIyTH HEeCaHKIMOHUPOBAHHOTO
JOCTyIa K 3aliuinaeMoil MHGOpMauLMM, TO €CTh XPaHHUMOM, 06pabaTsiBaeMOil U IepefaBaeMoit
nHpopMaluy, a Taioke mporpamm ¢upmel. [lna peanusanyuy Mep 6e30IaCHOCTH HeOOXOAUMO
WCIIO/Ib30BAaTh Pa3JIMYHble MEXaHW3MbI Oe30IIaCHOCTH: KpUITOTpadusd, 3M€KTPOHHASI IOJINCE,
yIpaBjeHNe MapuUIpyTH3alueli, KOHTPOJIb NOCTyIIa K pecypcam cetu u T.7. Kpome Toro, cucrema
obecnieyeHusa 0e30IaCHOCTH JOJDKHA O0ECIIeYUTH 3aIlIUTy MEXaHH3MOB 3allUTHl MHGOPMAIUU U
BHe/IpeHUs KOMIIBIOTEPHBIX BUPYCOB, a TaKXKe 00eCIIeYUTh ONlePaTUBHOE BOCCTAHOBIEHNE CUCTEMBI
samuTsl mHbopManuu. PaspaboranHas cucTeMa 3allUTHI MApKeTHHTOBON HMH(GOPMAIMK IOJDKHA
OCYIIECTB/IATH OIIEPATUBHBIN KOHTPOJIb: 32 GYHKIIMOHUPOBAHIEM CHCTEM 3aLIUTHI MAPKETHHIOBOM
rHpOpMaIuy, IIaposeli, KIouell U TaHHBIX II0JIb30BaTe/ell MapKeTHHTOBOM MHGOpPMAIuy, IpaB
IOCTyna K MHGOPMAIMOHHBIM pecypcaM, TeXHOJIOTMYEeCKOTO IIpoliecca oOpabOTKM U Ilepeladu
MapKeTuHTOBoH wHGopManuu. CTPyKTypHO CHCTeMa 3alIUTHI WH(POPMAIUKM COCTOUT U3
II0C/IeOBAaTeIPHOCTYA MEXaHMU3MOB 3all[UTHI, KOTOPHIE IIPENATCTBYIOT IIPOHUKHOBEHUIO B CUCTEMY
3aIIpOCOB HECAHKIIMOHMPOBAHHOTO MAOCTyIHa. TakuM o0pa3oM, cCHCTeMa 3alIMUTHl HHGOpMaLUU
06eceunT 1IeJI0OCTHOCTh ¥ KOHOUAEHIINAIbHOCTh XPAaHUMOM, 00pabaThIiBaeMOil M IIepeZaBaeMoOi

MapKETUHTOBOH WHGOpMaIUHU.
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3. 3amogenve
ABTOMaTu3upoBaHHAA WH(POPMAIMOHHAA CHCTeMAa YIIPAaBIeHHSI MapKeTHHIOM OOecleunT
yBeJIMYeHNEe ¥ pacipezeseHie aBTOMATH3MPOBAHHBIX (QYHKIMH MapKeTHHTOBOM [esSTeTbHOCTH.
ABTOMHTI/IBEH_H/IH Ha OCHOBe I/IH(I)OPMEH_[I/IOHHBIX n KOMMyHI/IKaI_[I/IOHHI)IX TEeXHOJIOTUH IIO3BOJIUT
OIIEPaTHBHO IUIAHUPOBATh, AHAIUSHPOBATH, KOHTPOJIHUPOBATH, ¥ IIPOTHO3HUPOBATH JEATENBHOCTH
(upMBL, a TaKXKe IPUHUMATH yIIpaBIeHYeCcKue pelleHus B chepe MapKeTHHTa U OM3Heca Ha OCHOBE
nHbopMaIuu 0 TpeOGOBaHUIX PHIHKA, TO €CTh MH(POpPMALUM O KOHBIOHKTYpE, KOHKYPEHIUU U
mpo¢uit norpeburene.
Jlureparypa:
1. Turopenxo I.A., Makaposa I'Jl., Jaiiur6ero J.M. (2001). Mudopmannonusie
TeXHOJIOTHH B MapkeruHre. Mocksa, IOuutu
2. Kotsep @. (2007). OcroBsl Mapkerunra. Mocksa, “Bumbamc’
3. ITowyomsu C.M., Maiicypagge I'.P. (2009). ITpoextuposanue 6a3 gauusx. ['TY. Téunucu
4. gedgosgs ™., 3mbmgasbo L. (2012). Lgéggemmo  Bgfbememmgogdo. b, Loasdmd3gdme

bsbemo 89603760 bogg@lodgdo®, mdogolo.

THE USE OF MODERN INFORMATION TECHNOLOGY IN THE AUTOMATED
INFORMATION SYSTEM OF MARKETING MANAGEMENT

Pochovyan Simon, Gabedava Omar

Georgian Technology University
Summary

The main tasks of the automated information system of marketing management,
information and communication technologies necessary for the effective functioning of the
company.The basic technologies required to produce crops irrigation regimes. Describes the
economic and mathematical methods used to automate the functions of marketing activities, as

well as the main tasks of the system of protection of marketing information.
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336bogmmos 306 3dols 376Jombodgdalsmgols (30098900 35639806300 3360301
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strgeeols  gsbdbebrmgtgmo  0blG@mdgbdo.  asdmyzemgzol  3GmgEneel  3ebdsgrmmdsdo  3s;306@)0
330JLocgdl msgols dbgoggmmdsls dol Fobsdg (3963G0 dmmsgligdne Faddomols dodstrm, Grdgmoa(s
msz0l  dbGog  3gdolggdml ghmagetimgsb  Bgosdodby sl obemo@gdgmo.  33emg30l
396353003330 3930963 39d0bggmeml  Lbgeslbzs  FodBomgdomsb  dogfmmgds  0d3gmemligdo.
a39m33m930L 3639630 3s30960 dob dogd sJdne gmgam 033l B3gox0n® omsgby momol
sgg®ol 39939mdom  sBgmdobgdl Loligdsl. 83 dgmmeon Fglsdmagdgmos dbgoggmmdol s@gsemols ©s
33130 sObgdnmo ©gngddgdol  asblsbmgme.

36 ligdmdls  3g60dgBt0l  Lbgeslbzs  Bodgbo. bsdoznd 39003980580  dmdAsgo  mdogddo
Bobo(33emgdaemos 3]  gebby/ bgosdotby  sdsgtgdmmo 3oty bmdol  Lobsogmol  Lboggdol
Tgomgd0l LobBgdol dogH. 03 Fgdmbggzedo orm 3530968 s@608690s  Ibgoggemmdomo  sGgemols
356133970 ©sBasbgds Aok o6 Fgydemoas Lobsomemols 08 Fgstrmgdowsb  Gedmbimmo  Tboggdol  semfds
Amdmol  gBadaoobogol  3sbmbolidagdgmo  dsbo o3l sbasbgdmmo. Mmsbsdgedmzgy  30Mmdgddo
0dobsmgols Gm3  a963Lsbmzeme  Fbgrggmmdol  stgsemo  BBotee  asdmoggbads  3mddadgrmmo
Bafbermmgogdol  asdmggbgds.  gmdomdgtrgmo  Bgfbmemmangdals  abBgatotigds  3gG0dgd e
boliggdgddo Ibgreggmmdol s@gemBo 9dbodzbgmm  ©gx9dd ol ©agbols LeBgsgdsl odmggs. sbgm
Lol@ggdgol gmddondg@obgdnmo 3960dg8®ol Loliggdgdo gfmwegdso [6].

s ligdemo 86 30lgd00 s 3gdaligadmo  gobgBogzaco  3960dgBGado  0dmg30s6  Lednemgdsls
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bs3gaemadsls odemggzs.
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3330 gcmmo bgsdosnco 3960dgddools dgomeo d7dsgmgdmes s LErmgmymasl asbozeows
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39630980 dobggom sE0l gsb3otimdgdama:

* Lolgndol s gobmdgomo 3s633g8M580L Ggamematnds;

* 033mals gedemligbloBonemdols gsbmdzol 3Gmgenas;
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* debs390ms smZgemaggds s dsmo sbsgmabo.
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65b.2. BsdGroggmo dmemmol dotamsro Ligds

30360306 OMmaGol  gsts, Bsdtmggmo  mfymdommdsdo  abBgatodgdnmos SV dsdgols
b sdogmobsmeo.  Loliggds  dndsmdl s  0dstrmgds  39@lmbsenndo  3md3ogdgeol  dgd3gmdoo.
bBodnmgdol  Gsmegbmdol  ©s  Logsdzedals  dsbsbosmgdemadol  asblsbsbmatgmaer 3@ bmbsma®
333093930 EsbbBamamgdamo  3Gma@sdamo  fbebggmymes  goEsli3gdl  dogBmgmbHmma®l
Fqlsdsdols  361ds69098L.  domgdgmo  31dsbgdgdol  Fgrgase  dogBmgmbEMmmato  dsmsegl  Bgd-
omEgdals boliggdsl dobogal Gobsbfser gsblsbmatramo 393050353008 Bgbedsdalse. Logsdzsdol
Fnd-comegdols  mdabglizbool  Logsdzsedol  dotimgs  bembzgmymagomos  3qmbols  Fagmmmo
Bog®dols dergmscs000.

030bgl3968 60 Fndoomeol  goJlszos  dooefazs 08 @omsgby  egghom,  Gmdgmog
dogogdnmos  bgdmblgbgdmmo  dogBmzmbBtmmadol  ghm-g60  asdmlslgmambg.  Lob@gds
36Jombocgdl 396 Lmbsg @0 3M330Baéols  39939md00m, 3Ge3csdnmo 9 bAYbzgmmymgs
sgdomos  Quick Basic  @s3mp@sdgdol  96sBy  Gemdgmoi Visual  Studio-l 386199080
36J30mbocgdL.  mgemol  dmdMsmdol  ©gBgdpeol  dmEpmmol  3GmaGsdnmo  qbEbggemymes
Fbermmgdnmos CH# e300z ®sdgdols 960l 39d3gmdao.
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PIC15 F887 803603068 6mmamo 360l Microchip-ol  gém-9émo  agsbrmaglbo  36mendgo o8
Fqeagds 03 gggems  3md3mbgbBolash, ®mdgmo  0sbsdge®mzy  do3MmmbBBmmg@gdologol  seols
©sdsbsbosmgdgmo. 83 Bodob  dogPemgmbtmemgmo  gsdmodByzs  dsmemo  badolbon s dolo
398mggbgds  glsdmgdgmos dsgem 83033309080, 39-3 bsbabby gadmlsbrmos 3036 3mbGGHmmge
PIC15 F887-0b Lggds s 8obo gedmbsligmgemgdo.

RE3MCLRVpp RBTICSPDAT
RAOANDIULPWUICT2ING- RBEICSPCLK
RA1IAN1IC1ZINI- RBSIAN13TIG
RAZ/AN2IVref-CVrefiC2IN+ RBAIANT1
RAANINVref+C1IN+ RBI/ANS/IPGMIC12IN2-
RAATOCKUCIOUT RBZIANS
RASIAN4/SS/C20UT RB1AN1D/C12IN3-
REOIANS RBDJAN12INT
RE1IANG Vidd
RE2IANT Vss
vdd RDTIPID
Vas RDEIPIC
RATIDSC1/CLKIN RDSIP1B
RABIOSC2CLKOUT RD4
RCOT10SOTCKI RCTIRX/DT
RC1/T10SICCP2 RCETXCK
RC2IP1AICCP1 RCS/SDO
RCUSCKISCL RCA/SDISDA
RDO RD3

RD1 RD2

656.3 Bog6mgembHmmgho PIC1S F887

3036m3mbBGmma®  PICIS F887 8036003068 ®Ommg@mols  bgdnmo wosa®sds  s®dmoaqbgmos
83—4 bbb By

| |

Oscillator
0 - 20MHz

Internal
QOscillator
Program
Memory BK

A/D (35 instructions)
Converter

EEPROM (256)

| Interrupts WDT

aPower Supph
I 2-55V

655.4 PIC15 F887 bJg8960 asgsds

303603068 g0ls (396GGs G 3Gm3gbmce  sdbsegdnmos RISC Bgfbmemmansby, Gsg
dols F9MRg3580 360d3bgmrmgsbo  sdsbslosmgdgmo  gsddmmas. slgmo  Bgbmemgaols  (396@ s MEO
3emigbemeo PICISF877 803600 3068¢memgdl sbodgdl o6 moe gdotsgglmdsl (6s6.5):

* 396G ge  3Gmgledl  Bgmdmos  Ibomme 35 dsdBogo  0bligGdool  domgds s
839 dsgq0s, 35dob AmEglsg bbgs Badol dozOrm3mglomegdol  Esledtmg®sdgdmasre  s0mgdgmos
200 o6l mdiogd0l (3mebs;
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* 36m3csdols  Fgbermegdol ©Am  gggms  obbBendiool b d6dsbgdolozgol sl g@mbsoto.
3046m3mbBOmma@ol  Ladndse  LoRjsdry o ofbgds  asblsbmgtmmo  Bmameys 200 MHz,
monmgamo 30dsbgdols 36 0bligGrgdieol glernmgdobsmgols bsgdstolo ofbgds 200 656§ sd0.

©@5gRoco 8351&0060&5 > ,
(RAM Eqblbogtinds) ‘ = - ROM 8gblioghgds

imbgoragmto, @iodgio, dogergero

636.5. doz6m3me3gbmé PIC15F877-0ls 3gbLaghgds

0bBgatomgdgmo  3m330gdggmo  39M0dgE ool Loliggdologol Jg@bgmmoas  d0bogmddandgo,
Oedgmo hedmbBeggdmmo  ofbgds 396039800l Lologgdol  39dobgggemdo  (6s6.6).  dobo-
3m330Bacdy dgbsdmgdgmo 0dbgds 390dgdools LolBgdol 3Bmgsdamo bembggmgmegals Rsfgds

65.6. 30bogmdlogPgte XCY L-20Y

dobogmd3ogdgeol  gfudg@bscrado 3mdEgdo bedgemadsl dmg3gdl  3g@0dgBtools  33mg3006
doegdnmo dcmbs(399900l  3M0bEgM by 3dm3zdgdmm, dmzgsbrbomm dsmo gssgbegbs Bmamey Mlswgbm
3bggg  bogbosbo  Jlgmals 39d3gmbom  ©s 8.3. 39M0dgB@ool Loliggdol Lablmégmo  dmbogmeom
0bgas00l grgase Fgledmgdgmos Loliggdals asdsBoggdnemo dstrmgs.

3960dgB 00l Loliggdol  Lagbbemenmo  dmbodmdon  0bBgadsools Bgegase  dglsdmagdgemas
Loliggdals asds®Bogadgmo dsermgs. bgblmErgmo 93660l dgdzgmdon  3g@adgB ety dmdndsgy g9dod-
039605Bmel bedmsemgds  doiggds 35309680 ©sga0lGGadgds,  dobo  dmbszgdgdol  Bgg3sbs,
339mbs33maso mgsmol s 3330l 3s6sdgBgdol Fg@hgzs s 8.9, 3GmaGsdamo bsfomo, obgzg
Gmamei 396008 mmo  dmbszgdgdo Lednsmgdsls admggs 35309680l ©gdmaGsgomma  dmbs3gdgdals,
©053bmbol s Lbgs 3609369mmzgsbo 0bgm@dszool s Jogszool badnsemgdsl. 83 Bodol dmbs3gdgdo
338mdsdydse 0bsbgds dgbliog@gdsdo, Gems bagodmgdol dgdmbgzgzsdo dmbogl dsmo gsedmdsbgds.
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3. al3360
1)01)@)88013 1503&6)(?)038 © 3‘580’1")‘333”6‘) ho'aﬂoggabols 0(];&33.5 dols 6&6);)—3(*)1530@)&;2‘3(‘)

359cmgqbgdsdai, G0l Fgdmbggzedoz  Igbedmgdgmoas  ggmgzol  Fgregase  domgdamo  dmbszndgdols
20536365 (3906 Oamobadnm  dmbs(zgdoms dsbsBo, GmIgmbgy Faemds 94bgdsor 940dgdl.  33emazgd0l

Fqegase  domgdnmo  dmbszgdngdol  gsbbomgol Bgdmgy  9Jodls LeBgeemagds dogsgds  3gw035396¢9000
293mbsfg@oe 36 Ledgm@bsgme  gag3dols  (m3gMsiommo  0bgeagbool)  wsbsagadsm.  Loliggdols

39606960l glsdemadgemos Fgdeaao 3560393A500L  3eG0Mgds: 3530960 mzemls s 3gM0dgB ol
3990bg39emby  gsbemsggdnmo  Fnd-eomegdl  Fedols  s@bgdnmo  dsbdogmo, dstizbgbs 86 dstrxggbs
ozsmols aedmyzmagzs (0D, OS), gmbol ggéo, LEodamol lLopowg w8 bgodnmgdol §e6dmbgbgdl
el sOlgdmmo  0bBg@gemol  gstomgds,  3OmgMsdsdo  gsmgsemaliffobgdnmos  dbgrggmmdols
godbocgdol  dstngols  dgdsbobdo, Moz gumolbdmdl  Loednmol  dofmegdsl  3¢ds  FoeBommTo
(bodnmo  G@Igebsi 35309680  goJlodgdnmo  3bg@ols  306m39d80 396 bos  sigaJlogdeql,
30300 6gM30l  obemmgsisools asdm). gl 3gdsbobdo  sdsBgdom  Lsbopmmdsl hgbl  domgdmem
306339990l s 3Olgdmem g3sdmgamazsl.

o) gdsdynde:

1. Rohrschneider K., Biiltmann S., Springer C. (2008). Use of fundus perimetry
(microperimetry) to quantify macular sensitivity. Prog Retin Eye Res. 27. 5, pp.36-48.

2. Yodoi Y., Tsujikawa A., Kameda T., Otani A., Tamura H., Mandai M. (2007). Central
Retinal Sensitivity Measured with the Micro Perimeter 1 after Photodynamic Therapy for
Polypoidal Choroidal Vasculopathy. American Journal of Ophthalmology. Vol. Issue 6. pp.984-
994.

3. Kenneth S. Shindler. (2009). Retinal Ganglion Cell Loss in Diabetes Associated with
Elevated Homocysteine, Department of Ophthalmology. Univ.of Pennsylvania. Scheie Eye Institute,
Philadelphia, PA, USA. Ophthalmology and Eye Diseases. v1, pp.41-43.

4. HlammmuoBa A.M., Boaxo B.B. (1999). dyHkumMoHanbHBIE METOIbI HCCICIOBAHUS B
odransmonorun», Mockaa. cTp.89—-105.

5. CrosnoBa I'.C. (2002). CpaBHuTeNnbHas XapaKTEPUCTUKA KUHETHYECKOW W CTaTHYECKOH
MEPUMETPUN B CTAIMOHAPHON M aMOYJIaTOPHOM MpakTHKe y OOJbHBIX riaaykomoit. PMIK. 1. 3.Ne 26
cTp. 65-67.

6. Bynke H., Heijl A. (2006). Automatic computerized perimetry in the detection of
Neurological visual field defects, Albrecht von Graefes Archiv fiir klinische und experimentelle
Ophthalmologie IV. 1978, Volume 206, Issue 1, pp 11-15.

7. Ozdemir H., Karacorlu S.A., Senturk F., Karacorlu M., Uysal O. (2008). Assessment of
macular function by microperimetry in unilateral resolved central serous chorioretinopathy. Eye
(Lond) Eye. 22, 204-8.

8. Springer C., Biiltmann S., Vo6lcker H.E., Rohrschneider K. (2005). Fundus perimetry
with Micro Perimeter 1 in normal individuals: Comparison with conventional threshold

perimetry. Ophthalmology. 112, N8. pp.48-54.
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OPHTHALMOLOGIC PERIMETER WITH INTEGRATED COMPUTER
TECHNOLOGIES

Gigilashvili Giorgi, Gurtskaia Zviad
Georgian Technical University

Summary

Ophthalmic diseases caused by various factors act as a trigger. Ophthalmologic examinations
Perimeter is one of the most informative diagnostic method. Its capacity includes not only visual
but also to determine the nature of the photosensitivity of each eye to determine the severity of
injuries, neurological roads. Computer technology to integrate the visual area of perimeter systems
allow determination of a slight defect. Perimeter system with touchscreen monitor can be the
result of the integration of the system with simplified management. The usefulness and simplicity

of the system allows for her outer-hospital use.

OPTAJIBMOJIOTHYECKASA NEPUMETPHUSA C UTHTET PUPOBAHHBIMUA
KOMIIBIOTEPHBIMHU TEXHOJIOT' USIMA

I'urunmaursunu I, I'ypikas 3.
I'py3usCcknii TexHUUECKU Y HUBEPCUTET

Pesome

I'masuble Goe3HM MOTYT OBITH BBI3BAaHBI Pa3IMYHBIMU (akTopamu, OdranbMoioruyeckas
Ilepumerpus  sABIAETCS ONHUM H3 CaMbIX HH()OPMATHBHBIX JIHAarHOCTHMYECKUX MeTonoB. Ero
BO3MOKHOCTH BKJIIOYaeT HE TOJBKO BH3YaJIbHYIO NTHAHOCTHKA, HO TAKKe ITO3BOJITIOT OIPEIEIUTh
IPUPOTY CBETOUYBCTBUTENBHOCTH KaXIOTO Tja3a, 4YTOOBI OMNPENCIUTH CEPhE3HOCTh  paH,
HEBpOJIOrMYeCcKUX IyTeil. KoMnbroTepHas TeXHOJIOTHs, NPeAIokKeHa 11 TOro 4ToObl MHTETpUpOBaTh
BU3YAIBHYIO 00JIaCTh CHCTEMBI IIEpUMETPa, YTO TIO3BOJISIET ONpeeIeHHe ke HeOOIbIIOTo neeKTa.
Cucrema mepuMeTpa ¢ MOHHTOPOM C CEHCOPHBIM SKpPaHOM MOXET OBITh HCIOJNb30BaHA IS
MHTETPAIlliM CHCTEMBI C YIPOIICHHBIM yIpaBiieHHeM. [IOJHOLEHHOCTHP M TIPOCTOTa CHCTEMBI
JOIMYCKAIOT €€ UCIIOJIL30BAaHNE NIPU BHE- OOJIEHUYHBIX yCIOBHAX.
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3(71330I3&IHI0 33603dSHOL 35CGNIES0L 3BIAOL
S3&MISS I 3MESHM0NL 3MMRIL2()

300630 BOBOQA'EJBOQO, ‘1530.5;3 Qﬂﬁ)gdooo
bsdoroggmel Bgdbognéo mbogadlodgdoe
6bady
OGNS0 3530330939030 3960dgG0s [ o63mawgabls 9G0-960 93gemaby
064300(4)3&(?50'3@ baosgbmlgogm  LaBmsemqdsl.  dbgogammdols  ggemals '88‘3‘51586‘5 ‘dgodemgds
396bmd30gmeEgl  mszolagmagdol  Lbgseslbgs  batalboo, 67  3s0ogbBol 9. 80065307 s
»70mdGeem  ogsmol”  306m39880.  ,,8mdMeg0  mgemal”’ 30603980 Reedgdmemo  33mg3gdobsls
bagsdramem  dsomememgos Fgodmgds  asegstmmo  ogml  mgsmol  dmd@smdomo  sgdomdals
batrx bg. 9gddboemas  3md3ondgemmo 3gM0dgd o, Gmdgmdoi B3gaosmato gegddemmo  dmwgmol
s dgbsdsdalio  3@myMsdagmo  bEmbggmgmegal  Lsdmsmagdom  dogBimmbBemmg@ol  gsdmygbgdom
bodzogemegds  Ibgeggmmdals  ggmol  osabmlgomgds 9§, 9dmdtem  mgsmols 30609830, G
0dmg3s Ibgrzgrmdono sbamobsBm®ols gsdBsermbsdosbmdol baldoe wsgodbomgdals bsdgsemagdsl.
bagge6dm Loggzgdo: mgmsmdmmegas. 39603g8G0s. dbgoggmmdols ggma. Lsbol sdem3b6mds.

1. 95bagsemo

bgezgmmdols  gom-gHn  1360dzbgmmmzebgl  3s@8dgBOl  Fo@dmewagbl 9. ,,dbg039mmmdols
39m0”,  Gedgmo asblabmgmegl  dbgoggmmdomo  sbsmobagmeol  asdBeGnbs0s6msls, b1
0bggm@ds(300ls s Jlodsgrd  360d3b9emmdsls, Gmdgemag  Bgndmos  EssGgaalGMoMml  Ibgoggmmdols
e36m3 Aol gemgnmdo.  Ibgoggmmdol ggmostols bsfomo 0d aség bsdgsdmbo, Gmdmomns
©5933063909e00gdnmmdl  30B e 0bggm®dszosl, GmeEglsz dol IbgHs sGol  sgodbodgdgmo.
&ge306o 306G 3s6gdm" gbgds obremm@o smgdol Lgdodgdsls,  Lsombstrmm mdogdd by
035m0l ©sg0dlodgdnem,dnodogee  d0bs6dndstrorgmo  dbgmols 306mdg380 [1]. dbgoggemmdals ggemols
36 sdmzoegdamos  Feeagbomo  bodgmgdol  dsbsbosmgdmgdby,  gsbmdzols  306Hmd9dby s
08333063980l 3sbnbol 3Bo@)g@andgdby.

dbgeggmmdals  ggmol  dgedago  by@obobgo s60b  bgoggmmdals  mEzsbeml  bgwdgdo
3000300  (3m3nbogson®o, Bagmg-goegm ©s 3mI3oBg@mmo LsBnsmgdgdol  sGsbmGdatgdamo
3:b3s1585) 393350 gmsEdmemgon®o  3Gmdmgdgdols assfyzgd ol LsBmsemgds. 3 dbog
dsembge  36033690mmgsbos  domasbse  Imbsbrmgmdol b 30060bymer -3Gmagamsddognmo  ©asgbmlbidogs
oligmo  abligGdgbBemn®o  dgomeozol  asdmyggbgdom, Gmdgmoi  Lednsmgds  admrggs SO
b oseashy  godmgmobogl  dbgoggemmdol  ggemals Lbgssbbgs dsommmaogdo, Gsms domgdae  afbsl
boosbsem  bmdgdo eOmgmo  3megdiools ©s d3@bscnmdobsmgal. sbgma b3Mmobabammo  33magzgdols
RoBstgdolsmzgol 30, oo  3608369mmds  gboggds  ©asgbmbBomgdals  olgmo  s3sGsdmernmo
dgomEgdols  gs3mygbgdsls,  G@Igemacs 368d30M3maMgdnmo,  dmdogrgmo  ©s  dmbs(zgdms bl
69205 Ms(300b ©8 83 dsggdals Ladmsmgdgdol dmd(zzgmo odogds.

ogosmdnmogon@o  3900dgd0s  s@ol  Igmmeo,  G@dgmbsg  Ignbmos  smdmshobels
GbBGsmato s dgMoggtonmo  Ibgoggmmdol  olignbiiosl, Mo Lgobmgds  Lbgewslbgs
3smegrmgoon  ogol  asdmggnmo.  dgomeo  ggndbgds  mgsmobogol  Lobsogol  goedgmgdols
Gotgabgdsls [2].

3bg3gmmdol ggmo 33900 bos  gs63sLb3e3mm 850698 memo  dbg@alisgsb” (9.5 ..field of
gaze"), Ooeqbsg 0gsmlbingmgds 83l Fglermmml msgobnnsmoddnbzono 3mdmsmds, bomemm msgo
> Lbgnmo 39 ©Oel 9desg dpgmdstgmdsdo Ghgds. sbgzg gsblbgsggdnmo 3mbogos ,field of view",
Oogbsg mzgsmb, olgzg Gmame 093b ©s Lbgnels dmd@smdols beBgsemgds sdgls (6sb.1).
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363965 agsemols ggmo
field of vision
of right eye

field of vision

of both eyes blind spot

36ds Bagmo

field of vision
of left eye

doé3bgbs mgoemol ggemo

6sb.1

Begowse, Omameg sl IMsgemo 33306390  a30h39693L, field of view” s ,field of
gaze" 5636 3mdeemdals  0sz0lngegdal3mddobodgdsl ©s MBem  blBee  asdmbsBezgb  Lergm
30B 70 @  39050@dbLL, Foedy gl Asdrgbswdy bgmmgby®o —dbgoggmmdol ggmol dgoeligdobsts
bogds [3].

orgdge  mog0lggemgdol 83 badolbol O™, 339300 ©0sgbmbBogn®o  Bgegsbgdologols
306399900 36033bgmmds  F(3060@ads,  AuEgsh  mggmsdmo  ©s  dogmegmo  boligadgdol
36509800 33 s63mgdemeds 3M3dabotrigds (9600560093s) 33961968 mem Bgbbeadrmem
367580056.,3096530 035m0l 306m39880  RsBatgdmemo  33eg30LsL  Bglsdme  ©ggdEodglsdmes
2303055600l 035m0l bgnmolsbmszols dmdersmdomo sdgomdals ety by [4,5].

2. dothomswo bsffogmo

Bggbl dogé  Tgddboen  gmddoyBgemmo  3g0dgBol  geom-ghm  360d3bgmegsd  dmemls
Fodmsgabl  3si3096B0b  goJlodgdnmo  3bgol  3mbEGmmol  dmeymo,  G@Igmo(s 0gsgmals
3mdGsmdols (@bgeol  dodstrorgmgdols)  Fggsbgdols  Lob@Bgdolmgolss  @sdydsgadmmo.  3stis
335008 gt gmo  begbggmymagolbs,  dgddboemas  dobodma@sdagmo  bGmbzgmgmis,  3gPdme,
233G 9398 0mos  goJlodgdngmo  qdbowsb  dBgMol  asdigzolsl  domgdmmo  dmbszgdgdols,  gaol
033980l a36LsbrzMobsmgol szomgdgmo Lsbol sdm3bmdols dgdwgao bsgombgdo:

> Lsbolb 330(36mdol 333965, dsmagro  Lobylgom Fgbsdmagdgmoas 398 3edg@om  gosmgdam
30009mbg ssdosbol Lsbols 3mgbs;

> ogemol 6530069301 30360l sdezebs. Bgladmadgemos dmdgdboem  Labgbg ooz mzsmol
ROI-s (Region Of Interest) 3mgbs, Lsbol 3gmdgd@ommo gmedol gsmgsmoli§fobgdom;

> mgemol 6930069301 309360 83c3ebs  (semBg@bsBonmo).  ©ednBsggdmmos  b3gi0semnmo
semameondo babybg mgemgdols Ggaombgdol dmgbobsmgals;

> 033mols gmaol 3e3bs;

> ogemol a0l dmdrscmdol sgofbodgds.

3bg0L  3mbBOmmals dmeymols ©sbodbymgdss (30536 Mm  33d9Asbosh 0bgPggalinemo  33330M0l
336bmO(300mad,  3999M0es6  domadmmo  dcmbs(3gdgdols  sdndsggds s Lsdmmme  dgrgaols
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©376935.3BgM0l  3ebBBmeol s3m(3360l  aesbsfyzader, 3OMma®msdnm dmeEymdo  gsdmygbgdamos
303068308 abBgeols dog® Jgddboemo Ma3slier dodmommgzs ,,OpenCV”.4.

3530968)0b  dBge0ls dmboBmmabaols dmenmo sodndzomas gorgm 333960l LobBgdom, Goems
0530036 330300 g3mg3ol A 3mbiOgdmmo LB odgmon  3Gmgmiadgdngmo, 350960l
3bg0l  gsdigzom  dowgdgmo  ababgie  dembszgdgdol  Babol  Fgegagddo  abBg®3dgdodgds.
3Gacsdamo  bebggmymas  0dsblmggdl 83 gmbzgdme  Lgodnml s odmgzs  adols
boBnomgdsls  ®md  sdsgdomo  Bgbgol  ggedamgdda,asbdgmegdon  asdmzgosgeromm  smbodbmem
b odnemby 3s3096B)0l Ggsancigds.

35309683)0b  0bogsBmen  asdmoggbgds, Gsms 35309635  @sbsbm  bBodnmbg  dmsbrabmls
353061988, Am3gmlsi 0go L3gose @omsyby eggols 39339mdom sggadlotgdls.

OpenCV  30dmomogzol  sbdstigdom, brgds  sesdosbol  Lsbol  sdcm3bmds  (6sb.2). Lsbol
33m(36m30lozgols dodgmomoggs 0ygbgdl Viola-Jones-ol dgoemel.smbodbmmo dgmmmo  Hgsemobgdmemos
OpenCV 3odgomogzol ,,DetectHaarCascade™ 3630580, Lsbol 33e(36mdobmgols dgommo  0ggbgdls
(3086w dsbsbosmgdemadls:

==

< mMm
R
[« @ @

6s0b.2

Hough transform B9dbogol g83mygbgdom, 633mzbo mgsmals Mgaombgdby brgds mgsemals amaols
3e3bs  (656.3).m35emg30l 930067301 3mzbols  sdm(3e6s  LErmeregds  Labols  sdmbmdol  s3e3sbgd0ls

3505F 93980l dbgsgbscw.

65b.3

ogsmol amaol dmdeemdol  Esbsggodbodgdemsr, bo®ogmegds  goegm  38dgMowst  domgdmem
bdsmgdby sdmbmdogmo mgsmol amaol gomdeabsdgdol dgbsbgs. dsmo sbsgmabols Loggndggmby go
doomgds asmsfy3gdoemgds. 83-4 6obsbby 6hgg6g30s dmEyemols 3sdmygbgdols dstiBogo dsgseromo:
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r —
Eye Tracker l = e

PR el
FPS 3

Do aomEaC

s

BeFghIEL mgrali dlgriiod

Banps mrjeInol DlyyMROs

6sob.4

3bg60L 3B OMEOl ImEnmosh Lsdndsme bsFodms bmmme gém (EyeTracker) smsbosh
MN0gO0mds: J3gdmm dmyzsbogmos 3obo gsdmygbgdols dsérBogo dsasmomoa (656.5):

a* FramzGrabber
% StartCapturing

% StopTracking private woid StopCapturing()

P — [m—————mmmm e mm m e m m — m m— m e ———— - —— —— |
SEEEE &l : public EyeTracker EyeTracker { get; 1
n : I private set; } !

I
= Properties ! :
b I . . .
S LafEyeitats : Qr‘lvate vold StartCapturing() :
' RightEyeStatus i :
W Sencithity ! EyeTracker = new |
=l Methods | EyeTracker(Se nl{si—_i'-.- ity.Mormal); '
! EyeTracker.5tartCapturin ;
% EysTracker | ) ¥ P AOF :
1
| |
| I
| 1
| 1
\ I

3. L3360

bgeolafgml 3Gemg@sdnmo mb&mbagmymas ©sfgMomos Visual Studio gs¢93080 (Visual Basic
2008). ogoergdol  3mdMsemdol  Egdgdpool  dmemmo  wsfgomos  cf-ol gbsby.  3Gma®ads
0mgsemaliFobgdls 35300680l Egdma@sgommo dmbs3d900l, ©osabmbol, 9dodol dmbs(393gd0l s Lbgs
0bger™ds(300l Fgygebsl s s Jogezasls  3gMadgdEonmo 3330l Bgegandmsb g dmbs(3gdms
d3%sdo.

o gsgnde:

1. Walker H.K, Hall W.D, Hurst J.W. (1990). Clinical Methods: The History, Physical and
Laboratory Examinations. 3rd edition Boston: Butterworths.
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2. Moustafa Yaqub. (2013). Visual fields interpretation in glaucoma: a focus on static
automated perimetry Community Eye Health. Published online Jun 4.

3. Yodoi Y., Tsujikawa A., Kameda T., Otani A., Tamura H., Mandai M. (2007). Central
Retinal Sensitivity measured with the Micro Perimeter 1 after Photodynamic Therapy for Polypoidal
Choroidal Vasculopathy. American J. of Ophthalmology. 9. 143. pp. 84-94,

4. Bynke H., Heijl A. (2006). Automatic computerized perimetry in the detection of
Neurological visual field defects, Graefe's Archive for Clinical and Experimental
Ophthalmology. v.206, N 1, pp.11-15.

5. Vineet Ratra, Dhanashree Ratra, Muneeswar Gupta, K Vaitheeswaran. (2012). Comparison
between Humphrey Field Analyzer and Micro Perimeter 1 in normal and glaucoma subjects. Oman

Journal Of Ophtalmology. V.5, Issue 2, pp. 97-102.

MODULE OF AUTOMATIC CONTROL OF THE PATIENT GAZE
FOR COMPUTER PERIMETER
Gigilashvili Giorgi, Gurtskaia Zviad
Georgian Technical University

Summary
One of the most informative methods in Ophthalmology for diagnostic is method of Perimetry.

By using this method Visual Field assessment can be made of various degrees, ie the so-called patient
"Moving" and "Static Eye" conditions. "Moving Eyes" of the alleged pathology studies may be
covered at the expense of the eye motor activity. Computer Perimeter which was designed by us, has a
special electrical module and the appropriate software by using a visual Inmortel Microcontroller

diagnose so called " "Static Eye" conditions, which gives a visual analyzer bandwidth is to be recorded

MOAYJIb ABTOMATUYECKOI'O KOHTPOJISA 3PEHUSA TALIUMEHTA JJIA
KOMIIBIOTEPHOI'O IEPUMETPA
I'urunamrsunu I, T'ypikas 3.
I'py3unckuit Texanueckuil Y HuBepcuTeT

Pesrome

OnHuM n3 Hanbosiee MHPOPMATHBHBIX METOJIOB B O(TATBMOJIOTHH Il THATHOCTHKH SBJISETCS
METOJI IepUMeTpHH. [IpH HCIONTB30BaHUK ATOTO METOa MOTYT OBITH TIPOBEACHBI OIICHKHU TTOJIS 3PCHUS
Ha Pa3IMYHBIX YPOBHSX, KaK B YCIOBHUSX T.H. Ha3piBaeMbIil "HemoaBrxkubiit ['1a3", Tak U B yCIOBHAX
"Tommwxkubid [ma3". ITlpm TakoM wHccleOBaHWM TpPEIOJaraeMble IaTOJIOTUH MOTYT OBITh
3aByallAPOBAHBI, 32 CUCT JABUTATEIbHOW aKTUBHOCTH Tna3. KommbrioTepHblit [Tlepumerp, KoTOphId ObLT
pa3paboTaH HaMH, UMEET CIICIHMATBHON JEKTPHUECKOW MOJYJIbh M COOTBETCTBYIOIIEE MPOrPAMMHOE
obecrieyeHUe TO3BOJIAIONIEE C  TMOMOINBIO  BHU3YalbHOW KamMepbl W MHKPOKOHTPOJLUIEpa,
JIMarHOCTHPOBATh IMOJie 3peHus B ycnoBusax "HemoasmwkHoro [1aza, 4to naeT BO3MOXKHOCTD OIICHUTH
MPOMYCKHYIO CITIOCOOHOCTH 3pUTENBHOTO aHAJIHM3aToOpa W MPOBEJCHUS aBTOMAaTHYSCKOH pPErHCTpaIiu
JIAHHBIX.
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LILIBO6BIIGOM 1LITISNRJdIBOL INRIBS-3SAMYIEIBNL SIJEMLMIN TS0
3GHMGILO LS 3M3I 3INMLISH0 300D IdIB0
Bobs goon@sdzamo, g agslsmos, dsas 396839
bsdotroggmel Bgdbognéo mbogadlodgdoe
9bomdy

as6bommmos  dmgmg  Igomen@o  domomgdgdo  bawgbobggiom  LaBmamgdgdols  domgds-
359cgabgdaby.  dmzgdgmos  dobo  doegdols  Bgfbermmgondo  Ldgds  Lsmsbse  sblboms s
3363568989800, Fo@dmeagboemas  gobogm-Jodo@o  dmbs(zgdgdo s d7ds  blbscgdol  dmdbawgdols
F9bgdo. Fgdmmsgsbadamos 3bs 3GmEool dmdbaegdol Bgdbmmmaon®o bgds ©s asbbogrmmos
36m39b0b glirgemadol  dodeabstrgmds. gL sgmoamoas 9Jb3gM0dg6E ol Mmobs s Lswgbobegdisom
303968 E5B 0l 3OmgbBmdol  EMmogPmEsdm joEgdnmads s somgdgmo  3otmds  domgdmo
degagdel 989dGaOms0bsmgob.

B 3ge6dm Loggggdo: Ggfommmaon®o 3Gmigbo. ©gbobggdies. bggMomobsios. Gmdbogn®mds.
36 0lig3o 0.

1. Bglsgsemo

dgomen®o  domomgdgdo  mbgzee,  Bedmgd® o6 ggbgbomol  Lsboo  0gBaboggdid)-
bgeomabs@memty 36 37mgbogmas b3 37bseme 36mgomsdiozno G 9badnmadgdols
390 bembsrmsmzgal,  Lsgbobggzom  bapgn®gdol  39dsmdaliogol,  Lsboge@mm-g3amgdomenmgonto
Byesdbgoggmmmdol (396@Mgdobsmzgals s bbgs dMsgsemo sfglgdnemgdadols ©s measbabszogéolmgals,
Amdmgdog Logodemgdgh bapgbobggdiom Lsbods@gma mmbolidogdgdol Rsdsmgdst.

36lgdmdls  Logbobagggdiom  Ledgeemgdadol  domgdol ©s  @sdbewgdol  dGsgsmo  Lsbgmds,
Omdmgdo 398madBgz0s6 g8 -6s3mgde  9839ddnGmon, dsg@ed  3sdmomBg3006 ©sIBaEgdEl Gorgeo
Badberrmgono 3Gmiglgdoms s dmogdo Bodbognmdon, s3s39 AL Lodgotoao.

6536m30bdobsbos  Lawgbobaggiom LaBmsemgdgdol domagdols gedsrgoggdamo  Bgfomemmaon®o
bdgdol  GomdmBgbs ©s dobo godmygabgdom  domgdagmo  LsBnemagdgdol @segdomo  ©s  MsGIgmgomo
3sbsbosmgdemabo.ls  gsbbomgs. bgdmembadbymoals  gsmgsemoliffobgdom, Bzgbl dogd  Fgdmmsgsbgdmmo
Badoommgoneo  Ldgds  gedmothgzs  msegolo  LodsBogoms s dGsemmgdon.  ©sdbswgdals

Badbmemmgond 3Gmigll gebm®ogmgdn 6 35608680,  OmEglsg gmgdnmmdon ©gbobegddeb@ ol
blbscrol Lsboo s BQabﬂmem @QBQS@)SBOB bsboor. 33 @Aml Go&g*\n'ao Qaao@)g&ﬂgoo 31‘)(*);:)(');1\)

bogedemgdg dmfgmdommds (bsb.1).
2. dotomswo bsffogmo

300900  bog@sgygm  gggbboenl, @odmbol  ggbgboeml s S9bgBmbodg®  mabsls  gbzbomols
Lobom. bsdoggl gomgdm asblsbeg@nmo 3m3gb@esdon s gntmsgn gabbormgdol 89d¢g3d0, Laws(s
3065(*)6)003@360) Fge939L  gOmazs6mgsbo  dsbob 80938&)%3. 6361930 o393l (3930l dmlsbgem
30 gmdommdsdo  Lawsy gedeggdo Ldodgyme bsg@al ©s s®mdsgobegmel s gebegbo bsg@mols
dnbgemsl  (30mdols  Loboo  domgdsdey.  Fndegy 30FeMdmgde  3Gmigglol  gsaddgemgdsl  méo
308‘)(4)01‘8;'\')3600)2

®  ©9b06g39d%Heb@B ol  dobsmgdse  bLbstol  Lsboo (3mdo  asmsazedsl dol  Fysemdo  asdbLbge
b330, ooz brgds Fysmblbstol domgds  3sbbsbmgemmo  3mb396BGs@om. gdwgabrgds dolo
©s33mgds 13930076 dmmemgddo b dsemmbgddo s gsbmsglegds Lstgsmmabszom Lsfymddo;

° Qa%oﬁt{mj@oﬁ@oh 8ohoggabogg ({5)&6;:)8(?)86015 Loboo 3m%8QOQ0 Gmao 3"0\"563"531’ Lsdrmd
3969380 s 398m3mdols  Fgdrgy  (3oblabmatmer  Bgd3gMedndsdeg)  gebmGogmgdo  dobs

BodemgBocgdsl Lagsdemgdy 3sbdsbom, 338Mmdm  Bedmggdl bgmsbems, 3sx3sbmgdo ©s gewsagzedal
batrgammabszom Lafymddoa.
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30'53933000:
393s blbstgdal 3mdbaggds gb6.2
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i 396968 G0 % 363068 G0 2,5% G goemo
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3 0,5 200 3¢» 800 3w

4 1,0 4008¢» 600 3c»
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3. sl 3360

Lolggdgco  dowamdol  Loggrdgamby  eslignmgdnmos  Fgdmmsgsbgdnmo  Lawgbobeggdsom

LoBmoemgdols  (bombg o6 Eedmgol  Lsboom)  g59ddgemds  dsddg@omioegmo  dmdgegdon
L3mOmg 96760 gmedgdal dmmmdpg  asbsbspan®gdmee (dsgo Foto, gomgbo, Jmmg®s s +.3.),
653 omgemads bagszgogbo dgegase bsgOmsdm@obom dmmbemgbsms gsmgsmolffobgdom.

o gesgynee:

L. gson®sdzomo 3., dodob@Becndzomo . (1997). Lswgbobggdiom Lsdasemgdgdols domgdals
bg@bo. Lsl. dmegmo N300, bodsromggemrmb Ladsdgbgm ©93s683)33968)0. mdagmalio.
2. TIIxakamzeT.f. (1991). AKTHUBHOCTh AHTHCENTHKOB H Je3U(EKTaHTOB B OTHOIIECHHU

OTJIENBHBIX BUAOB OakTepuu. — M., Men.

3. geeagsdzomo b., 3gMegs 3., geEoy@sdzomo 3., agslsmos m. (2013). 6B oLg3Bogneo
s Lopgbobggdom  LsBmoemgdqdol ©s dmgdqgmgdol sb3gddgdo. Jamsalol Lsb. «bog. 80 ol
odomgbsedo dodmgboemo Leg@msd.lsdy36. gmba. dsbsemgdo. a3.3.

TECHNOLOGICAL PROCESS OF PRODUCTION AND USE OF DISINFECTANTS
AND BRIEF METHODOLOGICAL GUIDELINES
Fadiurashvili Zaza, Gvasalia Leri, Tsverava Maia
Georgian Technical University
Summary
Considered a short methodological guidance on the preparation and use of disinfectants.
Presented physicochemical data disinfectants, methods of preparation of working solutions and
technological scheme of the finished product. Studied issues of interdependence between the time of

the experiment process and the concentration of disinfectant, as well as the necessary conditions for

the effectiveness of the results.

TEXHOJIOTMYECKHWM ITPOIIECC MMOJIYYEHMSI U TIPUMEHEHMSI
JAESUH®EKIUPYIOUIUX CPEJACTB U KPATKUE METOJINYECKHUE YKA3AHUSI
[aanypamunu 3., I'sacsnus JI., IBepasa M.

I'pysunckuit Texaugeckuit YHUBEpcuTeT
Pe3rome

PaccMoTpens! KpaTKue MeTOZMYECKHMe VKa3aHWA II0 TONYYeHWIO U IIPUMEeHEeHUIO
mesuH@exTanToB. IlpexncraBiens! (QusMKo-XUMHUYeCKHe IaHHbBIE Ae3MH(EKTaHTOB, METOMBI
IIPUTOTOBIEHHUA PabOYMX PAaCTBOPOB M TEXHOJOTWYECKasd CXeMa ITOJyYeHHUST TOTOBOTO IIPOAYKTa.
V3yyeHs! BOIpPOCHI B3aMMO3aBUCHMOCTH MEXJy BpEMEHEM OSKCIEepHMeHTa IIpolecca u
KOHIIEHTpanuei JesuH(peKTaHTa, a TakKXe HeOOXOZUMBIe YCIOBUA M1 3(h(GEeKTUBHOCTH

IIOJTy9€HHBIX PE3YyJIbTATOB.
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WASTE MANAGEMENT PROBLEMS
Samarganishvili Kakha,Kolomikovi Sophiko, Padiurashvili Vladimer

Georgian Technical University
Summary

This article discusses one of the most pressing environmental problems of modern waste
management, analyzed standards and management principles of EU countries. Improper waste
management causes the ambient air, soil, groundwater and surface water contamination. The main text
focuses on the basic principles of waste management in the EU countries, whereby it is possible to
solve this problem step by step. The basis of the concept of integrated waste management lies in the
fact that household waste is made up of different components, which ideally should not be mixed with

each other, but they should be recycled.

IMPOBJIEMBI YIIPABJIEHUSA OTXOJAMUA

Camapranumsunu K., Komomukosa C., Pagnypamsuim B.

I'pysunckuii Texuudeckuit Y HUBEPCUTET
Pesrome

PaccmarpuBaeTcst oHa U3 caMBIX OCTPBIX SKOJIOTHIECKUX IPOOIIeM — YIIpaBJICHIE OTX0IaMH,
[IPOAHAIM3UPOBAHbI CTAaHAAPThl U MPUHIMIIEI yripaBieHus ctpaHamMu EC. HenpaBuibHoe ynpaBieHue
OTXOJIaMH BBI3BIBACT 3arps3HEHHE aTMOC(EPHOTO BO3IyXa, MOYBHI, MOI3EMHBIX M ITOBEPXHOCTHBIX
BoJI. PaboTa mocBsIieHa OCHOBHBIM IPHHITUIIAM YIPABICHHS 0TX0xaMu B ctpanax EC, n Kak MOXXHO
pemmuTh 3Ty IpobiaeMy. B ocHOBe KOHLENIINHM KOMIUICKCHOTO YIPABICHUS OTXOAAMH JIEXKUT TO, YTO
OBITOBBIC OTXOMABI COCTOSIT M3 Pa3lUYHBIX KOMIIOHCHTOB, KOTOpHIE B Hjcane HE OKHBI OBITh
CMeEIIaHbI APYT € IPYTOM, HO OHH JIOJDKHEI OBITH IIepepaboTaHkbl.
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*  lgg¢mzebo Tgoemo,  gsbosglgdamos  dbomme  (gemgnmo  dgdsbogndo  a@sbemgdols
300699080, 3s6Lbgsegegds 9dmdesgmdon;

o 3830msGrnmo Babo  Legmose  dobefzemdos  d3gbsdggdolsmgols s boswsydo

§o63meEsgbls doMomswo asdmbsegan  Fymol dstrsglb.
2630833070 Fgsemo — 03 dgdmbgzgzs8a, oy bossgBo gggms gedomstin sdmgligdnmos Fymoom,
©sB960s6980LsL  Fymom  Fgogligds oG sdomstrgmo  abBgMgamado @ Tysemoig  bossado
2633089300 dsgmomn  (Loddodols dsgms)  gossEgamEads ®msgalnpmsm.  Bosesgal 83 Bobl szl
26330890790 $g60l  LabgmGmeads [1]. a®sgodsionmo Bgbo bospaol 5qbsdo gswssoaomawgds
B90m0s6  J3gdmm. sdoBmdsz 030 boswsgol bgws gbsdo 0dymaggds Ibmmme [30dals o6 boswsaol
e g30l  39M0meBo. aGsgzoBsiongmo Babo Fymon sdoegol boswsaol  Jgs ggbsl, Gmdgmoaq
sdzemmmmse  doffoblzgds Fymgdol Ggstrms. Bgos ggbsdo  gMegodeiommo  Bgbol  wsygmgbgdols
dobgbo Fgodmgds agml bosesgol (3mmo Fgsemasd@ecimds, b boswsg-d0falidzgds Gymgdol Losbemmgy
Bgs30mab.

2630853070 Bgbo Lagligdoo dobsfgomdos I(396s69900Lsmzols, mdiems FoGdo GamEgbmds
Bosbls 5gqbgdls. g0sbowsb 83 F9dmbgazsdo  d3gbstiggdo gsbo(zals IsgMols s Bsizgdals bsgemadmdsl.

I36sgms  asb300m86198s,  bBEs s Bsgmz09Mgds  sdmgoegdnmos  Fgmols  Bgemdalsf-
30m3cmdsby. 1/3 bdgegmols Bgosdodobs sol LFmége ol bsfomo, Lspsg 60l Babol ©gxaiado.
Egesdoffol Bgrsdomol 83 dmbsgzgol dogznmabgds  agsemgasbo bBmbs.  slggg bgasgmgbsl sbrgbl
ol, 6md Lsbmggerm-bedgg@bgm  ©sbodbymgdol  Bgodmmogdo  asbesgadgmos  sGopmm  bmbyddo,
basy dofsmdmddgrogds Fqlisdmgdgmas dbmemee bymmgbamo dm®fyzol d9939mdoon.

308 Mo 306mdgdol Fghgzol AL asbobsbmegds  Bgbol dgdrqan Lsbggdo:

1. Lggemo bospsgo — Boswsgomsb bgmBo g0l OML gmbsgl Fgsmo;

2. boBom bospsgo — boswsgol bgmdo dmdgmol Oml Fgsmo s gmbsgl, dsa®ed bgmols
ammo  bggmegds, boswsao  asbozeols Eqmedsigost, 1 398®o  Lodsomowpsh  3s6pbols O™
Bossgols ambs o6 0dmgds;

3. B 96060 Bossgo — gom@BGol Jomemeo  Egbosbrgds bospsgmsb Fgbgdom,  bmenm 1 dgé0
bodsmemoesh 3e®ebol @A™ bospsgol gmbos  0dmgds d306y bsfFomgdsc;

4. bgemo  bossgo —  boswsgo (30309, 1 d98 60 Lodsmowsh  gstibols Aol 0ogo  0dmgds
dbbgom bafomgdse, bgmby o6 g33¢0L, boe bgmdo dmbeglzol O™l o6 oddgadads;

5. 33Gsemo boswsgo — gsleglgolsls 3)3960560gds.

30gmmbgm3onmo $960s6mdals bowowy, 0sgzol b3, ©sdm owgdnmos bospsgols 3g4sbogn® ©s
Jodon®  Bgmagbormmdsty s satgmgy 3ndalols F9d(339mmdsty. mobmgsbo, 3d0dy s 3ndnlmgebo
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bossggdo  demsemo  JoGmbzmdogmmdon  asdmodhbgzs,  dgestgdom  dbymdmdo,  dgdebogmeo
Faeagboermdols s mdasbnmo  bagogdon (3ndnbmzsbo) 6108 bosesggdmsb Bgmstrgdoo.
35Jbodsennco  3og@mlgmdngmmdol  gs6lsbmads brgds I3g6s@gmemzgol bgmdon§aemda  Bgbols
3361530L  gsdmbsmgmgmse. ©sEggbomas, M3 I(3gbstrgms F3bmds Brgds 35806, GmEglsz boswsaol
B b0sbmds Ge3rgbswdy dgBos, goeedg dsdbadsemmo Jopmmlgmdonmmds [2].
bosagol  Gymols  Mgg0do  ©sdmgoregdnmos  (gsmgmbgzamdaty,  (gsmpazeemdsty s
03T,  dm(390emo  Loeoegdo 360LobmaMnds  bossaol  dqdsbo 3mE0 S 0domGo
Fyoesfazeby Godam RoRgdo 3 @30 093 0486047 @ b
dgeggbommmdom, dabo bEGnddmnemden s bodzzMogoo.
T 95emgebgaemds s60l bossgol mzgolgds bossgdo dmbrgl GFymol Rsgmbzs s as@stgds.
T goendgzemmds —asbsbb3039096 Godrgbody Lobols §gom@gzsmmdsl: bermgmo (gsmdggsmmds —
Bossgols  gmegdo  Lermmswss  Bgglgdnmo  Fymoom; go3oens@ramo  [yemBgzeemds —  boswsaols
6056m30L ol damdsnmdss, Gmeals, 00 G0l a33lqd o Ibmmme 3069 Bmdol méqdo
&9 QB J QJI%E VIR 32383002 QO 03009 s A
(g830eatigdo); bmgdrgmo baggemy Fygsempgzeemds — 60l Fgmal ol 3sJbodsenndo  Gomwgbmbds,
Gedmols 'Badoaaboh abstr0o o4l bosesals 6'2]686(4)03 305)(*)6825'80 36308 si0mo  Fgmols
(nsg30lg0emo (gsmo) dmoemgdols Bgdrna.
bossgol Fgsmagzol mzgaligdols 3993gmdon brgds doffolizgds  Gymol  sFg3s-asssgomgds
3930mstigdom  Jages  3mGobmbBgdosb  bgwsBo.  fymol  sfgz0b  Lodsmemg s LoRdserg
©sdm oEgdamoas  gsdomstigdol  asbogo 33gmols Bmdsby — A3 bogemados dsmo Beds, doo NRA™
dsmems,  dogMsd bgms  gssmaomgeads  Fysmo, bemmmdlbbzom  3s3omstgddo  3oModom. boswsgols
oemoT20lb  m20lqd0ls 53 3(3965699d0 dneomdls e ibossaols s 369080036,
ooV I3 3080 3 (CHEEEHN) AR\ g2 Qo3 3I% HARRAS
OmeEgbsgbges 6sformBo 0go 339 393mygbadmemas.

3. sls 3360

333356050, bosesgols Bgbo ©sdmgoegdnmos sMs IsOBm  gadgdm  300mdgdbyg, slggy mgoo
bossgol  m3z0lgdgdbg, Fymob  dofmegdsls ©s  Mgg00by, Fymol  dofmegdol  asmdxmdgladsby,
30650086 bossgols Bgbbgs sdmoeadymo dobo 3GmEyJBonmmds. Fymol Ggg0dals gsmdxmdglgds
Fgbademgdgemos IgmomGsiomo ©s satmBgdommemaon®o  Jgdgegdgdom. slggg dbgaozgmmdsdo gbos
065 doegdnmo  megee  bmbol  gmmads@yn@o  Jotimdgdo.  Babol  Agamemszoolsmgals  asdmoygbgds
b3gz0semnco  $9bdbmdo, GOmdgmoi  0mgemmal{fobgdl  gzgems  bgdmBsdmmgmom  geddmel  ©s
b b39mygmizl d(3965601 BBws-gabzomsdgdalsmzgals Lagotm Fymol @gg0l gggmes dsbsbosmgdmols
3&0)3‘5;3015%’063600).

o gdsdyndes:

1. Opaos A.C. (1992). Xumus nmous. M., uzn-Bo Mock. C-x yH-Ta.

2. PaxumoBa H. (2014). IlouBa kak »dKoiOTHUecKHil (akTop M cpema oOWTaHWS.
www.docme.ru.

3. VYueOHO - MeTOIMYECKOE TOCOOHNE CAaHUTAPHO M'MTUEeHNUTecKas oleHka mouskl. (2007).
CTtaBporonb.

4 . Boansnii_pexum_mous. (2014). ru.wikipedia.org/wiki

5. ®opMbI BOJBI B TIOYBE M MX JIOCTYITHOCTH /i pactenuit. (2010). http://agrofaq.ru.
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SOIL AND FACTORS AFFECTING THE WATER REGIME TO
REGULATE HUMIDITY

Kolomikovi Sophiko
Georgian Technical University
Summary
The soil is considered as a biological and biochemical systems. Water significance and types
of soils. Water as a result of biochemical processes of plant growth and development, and
important ones. Factors affecting soil water regime. The optimal conditions for soil moisture
faces. Relationship  of soil moisture regime on water leakage, water capacity. Inevitability
(Requirement) of moisture regulation for plant growth-development and productivity. Based on

existing information required moisture measuring tools for moisture regulation.

MOYBA U ®AKTOPBI, BIUAIOIIAE HA BOJHbINA PEXKAM
JJI5 PEI'YJIMPOBAHMUSA BJIAKHOCTH

Konomukosa Coduko

I'pysunckuii Texuudeckuil Y HUBEpCUTET
Pesrome
ITouBa paccmaTpuBaeTcs Kak Owonormdeckas W OHOXMMHYECKas cHcTeMa. Boma sBisercs
Ba)XKHEHIIIUM YCIOBUEM PAa3BUTHs PACTEHUI UNPOMCXOAAIINX OMOXMMHUECKUX IIpolieccoB. B mouse
(hakTOpBI, BIUSIONINE HA BOAHBINA PEXUM, B ONTUMANBHBIX YCIOBUSX QHAIU3UPYETCI  BJIAKHOCTU

noys . BaxxHOCTH PEryiiauny BJIIAXKHOCTH Ui PAa3BUTUA U ITUIOJOTBOPHOCTH. I/ICXO}I?I us3 I/IMC}OHIefICﬂ

I/IH(i)OpMaL[I/II/I OO0s3aTebHO UMETh KOMITAKTHOE O60py,E[OBaHI/Ie OMNpeACICHU BIIAXKHOCTH.
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B0%B03S — PHYSICS — OPU3UKA

OBIIAA TEOPHA ITJIOTHOCTU YIIAKOBKU IITAPOB (ATOMOB) 1
HOBBIE ®U3NYECKUE ITOCTOAHHLBIE

Mrano6aumsuns K. 1.
Kyrauncckuit I'ocymapcrsennsrii YHuBepcuTeT
Pesiome
I170THOCTP YIAKOBKM aTOMOB [0 CHX IOp He M3Mep:anach. HyXHO OBLIO 5Ty BeIUYHHY U
CBSI3aHHBIE C Heil IapaMeTphl CHelaTh H3MepsAeMBIMU (M3MepeHHe U OIpefeleHHe SBIITIOTCI
PasHBIMHU IIpOILleypaMy; H3MepeHHe OOecCIiedeHO METPOJIOTMYeCKM, OT STAIOHAa J0 pabodmx
mpubopoB, a ompefereHUe JUIIEHO 5TOM BO3MOXXHOCTH) M 3Ty HAyYHO-HCCIEZOBATEIbCKYIO
paboTy HOJDKHBI OBLIM TPOBECTH MMEHHO aBTOPHI HOBOTO HAYYHOTO HAmpaBieHUsA B 00IaCTH
¢dusuKo-xUMHUYecKux usMepeHuil. Ilpyn mocTaHOBKe MOZOGHBIX BOIPOCOB B IIEPBYIO OuYepenb
HY>XHO OIIpeJle/INTh, B KaKOM [AMalla30He HYXXHO IIPOBECTH MCCilefoBaHUA (M3MepeHus). Hawaio
3TOTO AMAla30Ha, uMes GOJIBIION OIBIT PabOTHI C Ta3aMU U JKUZKOCTAMU, MOXKEM CMeJIO 3aABUTb,
YTO HaXOZUTCA B ra3ax. A KaKoBa MaKCHMaJIbHas IIOTHOCTS !
Knrouessie cmosa: Atomsi. [InotHocts ymakoBku. ['assr. JKumkoctu. ®usmko-xummdeckue
HU3MepeHUs.

1. BBeaenue

[I10THOCTH yMaKkOBKM aTOMOB TPAAMLUOHHO H3y4yaeTcss Ha NpHUMEpe IUIOTHOCTH YMAKOBKH
IApOB M COOTBETCTBYIOIICH KOPPEKTHUPOBKON MEpeHOCHUTCSs Ha aToMbl. OJHAKo, HOBas s Hac
00JTaCTh WCCIICIOBAaHUH HaM BCTPEYACTCS HEYCTAHOBJICHHOW MaKCUMAJIbHOM BEIMYMHON TUIOTHOCTH
YIIaKOBKH IIAapOB(aTOMOB), T.€. 32 MaKCUMAJIbHYIO IUIOTHOCTh NpuHUManachk 74,04% (c npumedanuem,
YTO TOYHOE 3HAYEHHE 3TOW BENWYMHBI HE YCTAHOBJECHO U CIOpPHI 00 3TOM BemyTci co BpemeH U.
HproToHa ¢ ero y4actueM B 3THUX CHOpax). MBI B3sUIM U pacCUMTAIN BTOPYIO, TI0 HAIIEMy MHEHHIO,
BEIMYHMHY TUIOTHOCTH YIakoBKH- 69,73% (4TO OKa3aloch BEPHO) M BCE HAIM 3aKIFOYCHHS OBLIH 10
OTHOIICHUIO K OTOM BEIMYMHE, MOAYMaB, 4YTO eciu OyJaeT YCTaHOBJICHa WCTHHHAS BEIHMYMHA
MaKCHMAJIBHOW TUIOTHOCTH VITAKOBKH, TO HAIU 3aKIIOYCHUS K HOBOMY 3HAYCHHUIO TOXKE OKAXKYTCS
BEPHBIMH ( UTO OKa3ajochk BepHO). Ho mpukitoueHus Ha 3TOM He 3aBepiminck. OKa3anoch, 4To U3- 3a
OTCYTCTBHS COOTBETCTBYIOIIEH TEOPUH CYLIECTBYET BO3MOXHOCTb MPOU3BOJILHOTO H3MEHEHUS
napameTpoB JEMEHTAPHOM SYeiKu( YTO M MPOUCXOIUIIO HA CAMOM JIeNe) M CIIPAaBOYHBIE JJAHHBIE 3TUX
mapaMeTpoB HE COOTBETCTBOBANM JeHcTBHTENbHOCTH. OO0 3TOM moApoOHO B Hameill TpeTbeit
MoHorpaduu [3]. Beun u apyrue HemocTaTKH. MBI NPHUIUIM K HEOOXOAMMOCTH CYIIECCTBOBAHUS

0011ei TeopuH IIOTHOCTHU YITaKOBKH IIapoB(aromoB) [3].
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2. OcHOBHAs YacTh

3a ucxoHbIT 06BeM Gepercst Ky6, cocTosmuit n3 modoro kommuectsa mapos ( 10°, 50°, 100° u
1.4.). Pannyc mapos R=1. Kaxxaplit mrap mMeeT mecTs TOYeK CONPUKOCHOBEHHUS C COCEAHUMH IIapamMu
( K=6). D1y cTpykTypy MBI Ha3blBaeM «Iap Haj mapom». [[IOTHOCTh yIMaKOBKH TaKHX CTPYKTYP

n=0,5236, a 06beM KyOa, KOTOphIi 0003HaTaeM uepe3 Vo 6yZeT paBHATHCA
Vo=2Rux 2Rn*2Ra=8R3:3(1.1)
npu n=1, mosry4aum
Voo=2x2x2 (1)

T.e. V30=8.

Vo0 - MBI Ha3BalK 3JIEMEHTAPHBIM OOBEMOM U SBISETCSA dIeMEHTapHBIM KyOoM, B KOTOPOM
PacCIIOIOoXKEH 1ap, a CTOpPOoHa (TpaHb) JIEMEeHTAPHOro Ky0a paBHa guaMeTpy uapa- 2R=d.

Ecmu Va o06beM artoma,a Vo - 06beM Ky6a, B KOTOPOM HAaXOAUTCSA NAHHBINA aToM, TO
IIJIOTHOCTH 3JIEMEHTAPHOTO 00heMa:

Va 0,5236d°
n= = = 0.5236 (2)
Vo a’

T.€. IDIOTHOCTB 3JIEMEHTapHOT0 00heMa TOYHO COBIIA/IAET C INIOTHOCTHIO YITAKOBKH MCXOIHOTO Ky0a.

Bce pacdeTsl IIIOTHOCTEH YIIAKOBKH MIAPOB TIPH UX YIUIOTHEHUU BEIYTCS Uepe3 dJIeMEHTapHBIN
00BbeM, Ha KOTOPOM OAMH K OIHOMY OTpakaloTcid Bce H3MEHEeHus olmero o0bemMa Kyba mpu
W3MEHEHUH €ro IIOTHOCTH.

B TpexmMepHOM mpocTpaHCTBE Mmaphl KyOMYECKOW YIMAKOBKH PACIIOJNIOKEHBI PSAJAaMH B TpeX
HarpasiIeHusIX npocTpancTBa ( X, Y, Z); IMEHHO 9TO OTPa)XeHO B ypaBHeHHH (1).

[Tpm yrutoTHeHNH 00beMa BENecTBa OJMH WIH JIBa M3 YWICHOB 3TOT0 YPaBHEHHUS COKpAIaeTcs, B
pes3ynpraTe yIakoBKa YIUIOTHseTcs. He BHaBasch B MOAPOOHOCTH 00pa3oBaHHs JIYHOK IIPH
COOTBETCTBYIOILIEM DPACHOJIOKEHUH INApOB B PAAaX. OTMETUM, YTO HEKOTOPBIE CTPYKTYpPBI(LIAPOB,
KPHUCTAJUIOB) COJEPKAT 3TH JYHKH (CTPYKTypa HAlIETO MCXOJHOTO Ky0a He COJIEPXHT JIyHOK), TPH
TIOMOIIIM KOTOPBIX IMTPOU3BOAUTCS YIUIOTHEHHE. MBI PAaCCMOTPUM JIYHKH, COCTAaBJICHHBIC U3 IBYX, TPEX
Y YETBIPEX IIapOB (aTOMOB).

TeopeTnyuecku CyHIECTBYIOT JIyHKH W3 IISITH IIApoB, HO OHHM HE OTBEYAIOT HHTEpecam
MOCTABIICHHOM 3aauu. [IpH yIIJIOTHEHWH aphl IEPEMEIA0TCs B OJIMH HJIM J[BA psifa C JiyHKamu. B
JMYHKY M3 JBYX IapoB (aTOMOB), U3 TPEX WIIM YEThIpex mapoB(aromoB). B mepBom ciyuae (cm. yp.1)

OJHa M3 Tpex pa3MepHOCTeH (Cc ymeHsburaeTca u BMecTo 28, craHoBuTca V3R, BO BTOpoM Cirydae

V8/3R, u B Tperpem ciyuae V2R.
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ITpumeuanue: eciu BBl 3aMHTEPECOBAIHCH, OTKYa IOMY4alOTCA STH BeIHMYUHBI V3, V8/3 u
V2, BO3BMHTe JBA IlIApa U IPUCTaBbTe APYT K Apyry. I[lomyuurcs myHka u3 AByx mapos. IloTom
BO3BMUTE TPETHil IIAp U IOCTaBbTE CBEPXY B JIYHKY. LIeHTpHI Bcex Tpex IIApOB COeIUHUTE MEXIY
co060it; BBI IOJTYYNUTE PAaBHOCTOPOHHUI TPeyTOAbHUK. VI3 IIeHTpa BepXHero Iapa OIIyCTUTe BBICOTY
TpeyrojapHUKa h Ha ocHOBaHMe. BcmoMHUTe, 4TO KaXKAas CTOPOHA TPEYTOIbHUKA paBHAETCS Iudpe
2. Paccuurtaiite h, noxyuure h=v3. Taxxe IOCTynaioOT Ipu JIyHKaX U3 TPeX U YeThIpeX mapos [1,2].

I'pynnupys sTu maHHBIe B TpeX HampaBaeHuax mpocrpaHcTsa ( X, Y, Z) MOXXHO MOIYy4YHUTh
0K0J10 17 pa3HBIX IIIOTHOCTEN YIIAKOBKU LIApOB(aTOMOB), OJTHAKO 3/1€Ch HY>KHO YU4€CTh MaKCUMaJbHO
BO3MOXKHOE 3HAauY€HHE IUIOTHOCTH ymakoBku, HadneHHoe A.K. Pomxepcom um pasnoe 0,7796...C
yaerom uncia A.K. Pomkepca moiaydaeM mecTs (¢ y4ETOM peaTbHBIX 3HAUCHHH ITIOTHOCTH YTIAKOBKA
1apoB(aToMOB).

[lo »TUM [aHHBIM YIJIOTHEHWE AaTOMOB HEBO3MOXKHO OCYIIECTBUTH Cpa3y IO TpeM
HalpaBlIeHUsAM MpocTpaHcTBa. Ilo nByM HampaBieHHMSM INPOCTPAHCTBA BO3MOXHO TOJBKO B JABYX
Cllydasix: KOrja MO JBYM HampaBlIeHHAM >JeMEHTapHOro obobema (Miau Kyba, 4yTO OJHO M TOXeE) B
OJIHOM CJIyyae HaXOoJsTcs OJAMHAKOBBIE JIYHKH C BBICOTOM V3 M B APYroM cilyyae JIB€ pa3Hble JIYHKH -
B ONHOM psAny V3 u Bo BTOpoM psany V8/3. B ocTampHBIX Tpex ciydasx, MpPHUBEICHHBIX BBIIIE,
IUIOTHOCTh HCYHUCIIAETCA [0 OJHOMY HAIIPaBJIECHUIO IPOCTPAHCTBA.

OOBeM aTOMOB HCXONHOTO KyOa mpH JFOOOM YIDIOTHEHHH MEXAaTOMHOTO IIPOCTPaHCTBA
ocraeTcss 0e3 W3MEHEHHS B TO BpeMs, Kak oOOIMHA 00beM MeTaura(BellecTBa) YIDIOTHACTCS
(ymeHblIaeTcs), cJeJOBaTeNbHO IJIOTHOCTh YNAKOBKM yBenuuyuBaercs. Ham yznanock Haitu
MaKCHMaJbHYIO0 IJIOTHOCTH ymakoBKU aTomMoB n=0,7404823 unu B mpouenrax Q%=74,04823, tem

CaMbIM 3aBEPILMIN TPEXBEKOBOM CIIOp, Mpookasmuiicst oT M. HeroToHa 10 HAaIIMX BpeMeEH.

Kpowme toro paccunTanm (1o ¢popmyie 2) «penepHbIe TOUKN IDIOTHOCTEH, BOT OHH:

e - [Ipu HamUYMH JTYHOK U3 ABYX IIAPOB(aTOMOB) B OZHOM pAny Kyba (u3 X, Y, Z) —
Q,%=60,46

® - [IpY HAJIMYUH JYHOK M3 TPEX MIapoB(aTOMOB) B 0HOM psiny Kyba ( u3 X, Y, Z)- Q%=
64,12764

® - [IpYM HAJIMYUU JIYHOK U3 YEThIPEX 1IapOB(aTOMOB) B OHOM psfy Ky6a Q;%=74,04823

® - IPU HAJIWYKU JYHOK U3 JBYX IIAPOB(aTOMOB) B OJJHOM PsIy M JYHOK M3 TPEX IIapoB
(aromoB) B 1BYX panax Q4%=74,04823

® - TIpH HATWYUH JYHOK M3 JBYX IIapoB(aTOMOB) B OJHOM H BO BTOPOM psay KyoOa-

Qs%=69,81.
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YausutensHOe coBmazeHue 10 cemMu unubpam BeanuwH Q3 m Q4 , MMeOWMX pasHEIE
HavaJbHbIE YCIOBUS 10 KOJIUYECTBY PAIOB, XapaKTepy U pasMepaM JIYHOK. DTO TOBOPUT O TOM, YTO
TeOpeTUYEeCKY PaCueTsl IPeieIbHO TOYHBL.

Bce mpyrue BapraHTHI pacIiOIOXKEHUs JYHOK B PasHBIX pAfax ¢ pasHbIM KoaumdecTBoM( oT 1
IO 3) MMEIOT BUPTYaJIbHBIN XapakTep ¥ IPaKTUYeCcKd He ocyiecrsumbl. OfHAKO, BCe 3TH
BAPMAHTH PACYETHBIX IJIOTHOCTEH yIIaKOBKHU sBiAOTCH Gonbure yncna K.A. Pomxkepca, kotropoe
ABNIAETCA KpAacHOM JIMHHEW [J1 MaKCHMaJIbHBIX IUIOTHOCTEH M IlepeceKaBlIhe 3Ty JHHHUIO
IUIOTHOCTH JaXe (OPMAIbHO He MOTYT IIPEeTeHJOBaTh HA PEeAIbHYIO IUIOTHOCTh YIAKOBKU
mapos(aTromoB). [TepBoe uncio, KOTOpoe HaxoguTcs  OJDKe BeexX K Yuciay Pomxepca, paBHsaeTcs
0,7859 ua 0,87% Gonpire yncia Pomxepca (0,7796).

Kpome wu3noxeHHO} TeOpuM IJIOTHOCTEH 3HAUWTENBHBINH BKJIAZ B H3YYEHUM ILUIOTHOCTH
YIIAaKOBKY IIApOB(aTOMOB) BHOCHUT BBeJI€HUE IIOHATUA «dJI€MEHTAPHbIH 00beM, KOTOPbIH IIOMOraer
0CBOOOLUTHCSA OT He 3aMedaeMbIx Bekamu omn6ok. O6 3ToM mozpoGHee B CieAylouieM paszere, a
eure oZpoGHee B TpeTheil MOHOTpahuu».

Janum nepedncienre BeTUYNH deMeHTapHBIX 065eM0B (V30):

® - IIpU HAJIWYUU JYHOK U3 JBYyX aTOMOB B ofHOM paAzny ( h=v3) V30=6.9282032

® - IIpY HAINYHHM JIYHOK U3 TPeX aTOMOB B ofiHOM pszy ( h=v8/3) Vso=6,5319724

® - IIpU HAJIWYUU JYHOK U3 YeThIpeX aTOMOB B 0gHOM psazy ( h=v2) Vso=5,656854

® - IIpU HAJIWYUU JYHOK U3 AByX aToMOB ( hi=V3) B ozHOM psazy u U3 ZByX aTOMOB
(h2=v3) B mpyrom pszy ) Vso=6,0

e - IIpY HAJIMYUU JYHOK U3 IBYX aToMOB B ogHoM pany ( hi=v3) wu us Tpex aTomoB

(h2=v8/3) B mpyrom pazy. Voo=5,656854

OTH BeTMYUHBI ABIAIOTCA GU3NIECKUMU IIOCTOSHHBIMY ¥ COOTBETCTBYIOIIYE MM IIJIOTHOCTH,
KOTOpBIE PACCYMTAHBI HA MPeIBIAYIINX CTPAHUIIAX, TOXKE ABIAIOTCA GU3NIECKUMU ITOCTOSHHBIMU.
Vx He HyXXHO KaXJbIH pPa3 PacCUMTHIBATh. VX HYKHO PacCYMTaTh OJUH Pa3 U OHU YxKe

paccuuTansl. Ha ux BennuuHy He BIMIIOT HU pasMepsl HU KOJTMYECTBO MIapOoB(aTOMOB).
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3. 3axmouyeHue

B pesynpraTe Haummx HCCIeZOBaHUN B 007aCTH IUIOTHOCTH (KOHIIEHTPAIIWN)
YIIAaKOBKM aTOMOB paspaboTaHa oOmas Teopus IUIOTHOCTH YIIAKOBKM IIApPOB (aTOMOB),
HalJeHbl HOBble (PU3UUYECKUEe ITIOCTOSHHBIE: 5 U3 HUX d1eMeHTapHbIe 00BE51(V301-Vaos;,Viaes
-Va04), 5 minorHOCTelt ynakoBku mapoB(aToMoB)( Qi - Qs; Q3-Qs), BBICOTHI TYHOK U3 JBYX,
Tpéx u versipéx mpaoB(h) ¥ peureHsl BeKOBble CIIOPHI O MaKCHMAaJIbHOM
IJIOTHOCTY(KOHIIEHTPAIUK) YIIAaKOBKU IapoB(aToMoB) — 74,04823%. BemectBo ¢ maHHOI
IJIOTHOCTBIO YIIAKOBKM aTOMOB DEKOMEHJIOBAaHO B KaueCTBe H€aJbHOTO TBEPAOTO
BemecTBa. UTO KacaeTCAMIeaNbHON XKUIAKOCTU (MIeaqbHBIN ras usBecTeH ¢ 19-oro Beka),
OHa TOSBUJIACH TI0 TTO3XKeE.

IIpumeyanwue:

Pazubie BesnunHbl ogHOU U TOH Xe miaotHOCcTH (Qs) 69,7; 69,73 u 69,81, xotopsie
BCTPEYAIOTCS HAa Pa3HBIX MeCTax IIOCIeJHUX JABYX MOHorpadwii, pacyuTaHsl (TIpu

OKpPYIJIEHWY) Pa3HBIMHU TOYHOCTAMHU. TO4Hee ocTambHbIX — 69,81.

JluTepaTypa:

1. Mrano6aumsuau K.JI. (2002). Teopernueckre OCHOBBI METPOJOTHY HU3MEPEHUA
MaJIbIX 1 MUKPOKOHIIEHTpAIIUi ITapora3oBhIX U razoBeix cMmeceit. Kyraucu, usg. KTVY. 280
¢, (Wwww.get-morebooks.com)

2. Mramo6nuusunu  K.JI. (2012). Usmepenme xKomuuectBa BemecTBa. Mourb,
mpobiemsr 1 pemeHus. I'epmanusd, uszg. Palmarium Academic Publishing, Saarbrucken.
194 crp.

3. Mrano6mumsuiu K.J. (2014). OupezneneHue IUIOTHOCTH [APaKOBKH aTOMOB U
“3MepeHHe KojudecTBa MeTasyutoB. ['epmanus, uszg. Palmarium Academic Publishing,

Saarbrucken. 80c, (www.get-morebooks.com).
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THE GENERAL THEORY OF THE DENSITY OF SPHERES (ATOMS)
PACKING AND THE NEW PHYSICAL CONSTANTS

Mgaloblishvili Karlo
Kutaisi State University

Summary

The general theory of the density of spheres (atoms) packing was developed, as a
result of our research in this area. The new physical constants was found: 5 of them are
the elementary volumes of substances (V201-Vaos; Vaos-Vao4), 5 densities of spheres (atoms)
packing( Q; . Qs; Q3-Q4),the height of the wells from two, three and four spheres (h) and
resolved the age-old debate about the maximum density (concentration) of spheres
(atoms) packing - 74.04823%. Substance with a density of the atoms packing is
recommended as an ideal solid matter. As for the ideal fluid- it appeared on earlier. An

ideal gas is known from the 19th century.

330 IRIdOL BSSB3IBOL 1LOI33HN30L BMB3ISLO MAMESNS
RS SBSRLNOBOBO3ISHO IIR3IN3350

39O dasemmdemodzoemo
Jmosoliols abgmdfoge mboga@lod ko
Gqbom3g
B3gbo  43m03000L  Fgegase  @edgdsgadgmos  brgsgo  ogmGos  dg@orgmgdols
(sdp30b)  Bogmoggdol  Lodyg@osol ©sGaBo. bsdmgbos sbswo @obyaGo  dmwdoggdol 5
dsmpsb0s  9emad3gbBetrmmo  dmzmemdgdo  (V201-Vaos;Vas-Vaons), 5  sfmdgdol  Bsgmsagdols
b0dgz60306  (Qr - Qs Q-Qs), @60, bsdo s cobdgmorgmosbo (sHmdesso) gobmgdols
Lodsoemg (h) @ 3osdtomos bagymbmgsbo gsdsmo dgmormmagdols (sBmdgdol) Bomszgdols
1093360306 bogowols Bglsbgd. @swaghomo dolo Lademmme 360336gmemds - 74,04823%. 53
1093360306 Bogmoghgds  dofbgagmo  gbs  ofbsh  opgsmme gt Lbgmmew,  dlgsglem

0Egse®o s0f0ls ©s argsrr®o boobobs.
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B0BO3S — PHYSICS — GV3UKA

IMMPUHITAII POCTA 3HTPOIIMU
buburypu M.B, bowopumsmin M.M.,Mamucamsmmu H.A.

I'pysunckuii Texuudeckuil Y HUBEpCUTET
Pesrome

B TepMoguHaMuKe MOHATHE SHTPONUI GBIIO BBefleHO HeMelkuM ¢usuxom P. Kimaysuycom
KOTODBIH ITOKa3aj, YTO IIPOLeCC IIPeBpallieHUs TEeIIOTHL B PabOTy NOAYMHSIETCS ONpefesieHuM
¢$bu3nyecKUM 3aKOHAMEPHACTH — BTOPOMY HAYaay TepMOJWHAMUKH, KOTOpPOe MOXXHO
chopMyIHpOBaTh CTPOTO MATEMATHYECKH , €CJIA BBECTH 0COOYIO (GYHKIIMIO COCTOSHUS — SHTPOIHUS

— = 0. B crarpe aHO NpMHIAI POCTa SHTPONMH  Ha ABYX NpUMepax, bW DEIIEHUs BeAYT K
3AKJTIOYEHMIO , YTO HeoOpaTHUMBbIe MPOIECCH B TEPMOU30JHUPOBAHHON CHCTEME BCErZa CBI3AHBI C
POCTOM SHTPONIUM CHCTEMBL.
Kimiouessie cnosa: Durpomnus. Llukn Kapro. 3akons: TepmMopnHaMuky.
1. Beegenue
Ilpu obbacHenun o6paTumoro mwkaa KapHO Nnpumnau K 3aKIIOYEHWIO, 9TO €ero

K03 GUIMEHT TTOJIe3HOTO eCTBUS

01—Q: _Th—T,

= 1
n 0, T, 1)
I/IS 9TOTO BBIPa)KeHI/I}I CJIe,IﬂyeT COOTHOILIIeHHEe
Q Ty
.- T @)
Q, T,

Kotopoe moxassiBaet, uto Temno QI, mpuHATOE CHCTEMOM, HaXOAUTCA B oTZaHHOM TeiioM Q2 B
COOTHOIIEHWH abCOIOTHBIX TEMIIEpaTyp OGOorpeBaresis M OXJIaAWTeNs. ECIH TEIIo CHCTEMSL,
[IOJBeleHHOe K CHCTEMEe CHapy)Xu OOO3HAaYMM IIOJIOXKUTENBHO, a TeIJIO, B3ITOe U3 Hee,
OTpULIATENbHO, TO u3MeHuTcs 3HaK y Q2B ypaBHeHuum (2), KOTOpOe TIOCIe IIPOCTOTO
[IpeoGpa3oBaHus IOTYIaeT CIeLy IO BIJ;
0 _0:_
nn T

Yactaoe or Q/T, T.e. WacTHOe OT TelUla, HIPHUHATOTO WINW OTZAHHOTO CHCTEMOH, U

0. 3)

TeMmieparypst T1, mpu KOTOpPO# 3TO IPOUCXOIUT, HasbIBaeM coriacHo Kiaysw, pefylirpoBaHHBIM
TermsjaoM. YpaBHeHHe (3) TOBOPUT O TOM, YTO KpyroBoMm obGpatumom mpoiuecce Kapro cymma
BEJIMYHH peLyLPOBAHHOTO TEIUIa PaBHA HYJIIO.

OTO 3aKIIOYEHHEe MOXHO OGOOIUTH [Jis JIIOOO0roo0paTuMOro KpPyTOBOTO IIPOLIECCA.
JlocTaTouHO IpeACTaBUTh, YTO 3TOT IIPOLECC, IPEACTABIEHHBIM HAa PUC 1 KPHUBOM U, MOXHO
pacIpezeiTh CUCTEMO H30TepM U afuabaT Ha Gosbliee KOIHMIecTBO IukioB Kapuo. V3 pucyrka
BHJHO, YTO IIPOCECC IIPOMCXOJUT IO GOJIbLIel YacTH Kak[o¥ azuabar B obuieM GasaHce He
IPOSIBIAIOTCA. OJTUM CIHOCOOOM KpYrOBOM IIPOIfECC II0 KPHMBOM 3aMEHSETCS IIPOLLECCOM,
IIPOTEKAIOWMM II0 JIOMaHHOM JWHUY Y CKJIAJBIBAIOI[UMUCS M3 KOPOTKHX OTPE3KOB H30TEPM U
apuabar. YpaBuenue (3) gelicTBUTenpHOe aAaf obpaTumoro Iukiaa KapHo Mexzay mAByms
temneparypamu Tlu T2 , MOXHO 060OOIUTE U [JIS PacCMAaTPUBAEMOTO N—KPaTHOTO KPYTOBOTO
[Ipolecca, IPOTEKAMOMET0 OOpaTMMO MeXZAy NTENIOBBIMM HCTOYHHKAMM M TeMIEepaTypon
T1,T2,...., TnypaBHeHUEM

|~ -

Q _
27 =0 @

i=

fury
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B xoropom Qlo6Go3HavaeT TeIIO, KOTOPHIM  IIPH
Temieparype TioOMeHuBaeTcs cCHCTeMa C i-M MCTOYHUKOM H
KOTOpO€ MO>KeT OBITh KaK IIOJIOKUTEIBHBIM, TaK M OTPHIIATEIBHBIM.
Ecnu ymenpmwuts mmpuHy uukiaoB KapHo Ha puc.l, Takum
o6pa3oM, YTO OHAa CTaHeT OeCKOHEYHO MaJoOi, IIpolecc IO
JIOMaHHOW JIMHUM IEepeiJeT B CIJIOIIHOM KPYroBOM IIPOIECC IIO

KpHBOIi k.

2. OcHOBHad 4acTh

s osroro mpolecca, KOTOPHIE IIpOTeKaeT PeBepCUBHO MeXJy TeMIlepaTypaMu,
COeIMHEHHBIMU IIapaMeTpaMy, CyMMa W3 ypaBHeHUs (4) IepexOAUT B MHTErpas 3aMKHYTOMY

KOHTYPY ( KpUBOJIMHENHBIY HHTETPAT), TAK)KE JeHCTBUTEIBHO:

f@:o. (5)

CumBon dQupepcrapistionuii Termo (IIOJIOXUTEIBPHOE M OTPULATENBHOE) B JIO00M
aleMeHTapHOM IukiIe KapHo, 06MeHMBaeMOe MEXIy CUCTEMOM UM BHEUTHUMU TeIaMU, BEIPAXKaeM
BeJIMYMHAMU cocTogHuUA p,V, Tu ux guddepennnaramu.

Bribepem B KpyroBOM IIpoliecce cOTJIacHO puc.2 msa cocrosuus 1 u 2. Eciu ator mporecc
IIPOTEeKaeT PEBEPCUBHO U3 COCTOSHUA i o myTu IB cocrosuue 2 u o myTu Ilo6paTHO B cocTosHUE

1, To me¥icTBUTEIBHO
@ (D

fro, [y [0,
(1) (2)

Ecnu y ogHOTO 13 MHTETpajoB 06PaTUM IIpefe, IOy YuM

(Z)d (Z)d
I —Q= 11 f —Q— 0
i i
(1 (1)
¥ OTCIOZIA
(Z)d (Z)d
I j _Q: 11 j —Q
i i

(1) 1)

DTOCOOTHOILIEHYEe IOKAa3bIBAaeT, YTO BeIWYMHA MHTErpaja, IPeJCTaBIfIOUIET0 CYyMMY
3HAUEHUI IPUBEIEHHOTO TeIlla, IpX OOpaTHOM IIpeBpallleHMU U3 COCTOSHUA 1 B cocrosHue 2
3aBHUCHUT He OT IIyTH, 110 KOTOPOMY IIPOTEKAeT IIPOLECC, a TOIBKO OT 000MX COCTOSHUM CUCTeMBL. B
STOH CBA3M BBOAMM IIPH YCJIOBUU, YTO IIPOIIECC IIPOTEKAET PEBEPCUBHO, (PYHKIIUIO COCTOSHUA S,
KOTOpas Has3bIBAETCSA AHTPOIMEl M KOTOpast B COCTOSHMU 1 mMeeT

F ()
BennuuHy S1, a B coctosHuu 2 BenuuuHy S2. PazHuny sHTpomuit

2) d@
S2-S1- 1) 7 (6)

BBIpAXKaeT CyMMa 3HAUeHUu IIpUBEAEHHOIO TeIlJla IIpH JIF000M
Ipollecce, IPOTEKAIOUMIEM PEBEPCUBHO MEXIY COCTOSHuAMH 1 u 2.

(1 ITpu GeckoHEeYHO MasOM OGPAaTHMOM IIPOIleCCe, U3MEHEHNEe SHTPOIIIHI
paBHO
d
Pac.2 v as=2. )
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[TockoIBKy SHTPOIIMA 3aBUCHUT TOJBKO OT MTHOBEHHOTO COCTOSIHUSI CHCTEMBI U He 3aBUCUT
oT crmocoba, KaKUMM CHCTeMa IIEePeXOAUT M3 OJHOTO COCTOSHUSA B [Pyroe, M3MeHeHHe DHTPOINHU
dSsiBnsercs monusiM gubdepernyanom GyHKINKM cOCTOSHUS S. B 3TOM 3HaYWTENBHOE CXOZCTBO
MeXJy SHTpONIMeH 1 BHYTPeHHeH dHeprueil. 3HaueHYe SHTPOIIUHY I BTOPOTO OCHOBHOTO Hadasa
TO JKe, YTO U 3HaueHWe BHYTPeHHell SHepPruy [Ji IIepPBOr0 OCHOBHOTO Havama. YpaBHeHue (5),
KOTOpO€E COOTBETCTBYET ypaBHEHUIO (7), MOXKHO 3aIIHCaTh B BHE

¢ ds =0, (8)

KOTOPBIH, C TOYKM 3peHMs OOpaTMMOYO IIpoliecca, BbIpaKaeT MaTeMaTUYECKYIO
(OpMYINPOBKY BTOPOTO OCHOBHOTO Haydaja TePMOJUHAMHUKU. AGCOTIOTHASA BeTMYMHA B SHTPOIIUHU
He MMeeT, TOYHO TaK JXe, KaK M y BHYTpeHHell 5Hepruu, ocoboro (pU3MIECKOTO 3HAYEHU.
DHTPOIIHIO

_ [d4Q
S—j?ﬁ' So, 9

MOXXHO OIIPeZEeIUTh BIUIOTH JO JIIOOOM afIWUTHBHONM KOHCTAHTHL SO, IIPe[CTaBIISIONIe
HyJIEBOE COCTOSHUE, C KOTOPBIM COOTHOCHUM SHTPOINUIO B OCHOBHOM COCTOSTHUU.

DHTPOIIMA M  BHYTPEHHAS OHEPrus UMeIOT elle OZHO BaXHOe oOllee CBOMCTBO,
3aKJII0Yalolieecs B TOM, YTO 06e 5TU QYHKIUU COCTOSHUA B CHCTEMAX, OIpeJeIeHHBIM CIIOCO60M
M30JIMPOBAaHHBIX, OCTAIOTCA KOHCTAHTHHBIMH. B TO BpeMs Kak BHyTPeHHIS OSHEprus He
M3MeHsAeTCs, eCIH CHUCTeMa IIOJTHOCTHIO H307AupoBaHa ( 3aMKHyTa), OSHTPONMS OCTAaeTCA
KOHCTAHTHOM TIpM 0OpaTHMBIX afuabaTHBIX IIpoueccaX, T.e. Y CHUCTEM, TepPMUYECKU
nsonuposanusix  (dQ =0). Ilostomy oOparumble agmabarHble — IPOLIECCHI,  HA3BIBAIOTCS
VM3eHTPOIINIECKIMHU. Ot CBOMCTBA SHTPOIINU BBITOZHO HCIIOIB3yIOTCA ISt
rpadu9ecKOronpeCTaBIeHNss OOPaTHBIX [UK/IMYECKUX IPOLECCOB B TAK HA3bIBAEMBIX TEILIOBBIX
IuarpaMMax, IIoJ, KOTOPbIMM HojpasyMeBatoTcs guarpamumsl (S, T). B sTux muarpammax amuabaTsl
U MU30TE€PMHI — IpSIMble, IapajulebHble OCAM KOOpPAMHAT. Tak HampuMep, yCuIeHHe paboTsI B
obparHOoM nmKiIndeckoM Tiporiecce KapHo, paBHoe pasuuue 3HaveHwit Temwrotsr Q1-Q2, B
nuarpamume (S, T) BeIpakeHO ILUIOWIAABIO IPAMOYTOIBHUKA (pHC.3).

T
T A MzoTepm. pacwwpeHwe &
/) S
AaWan, Agman.
CHATHE pacWWpeHWe
Ty f—---—
Z o MzoTepm.cxaTHe KN
| |
i i
[} [}
i i
i i
i i
i i
i i
i i
i i
: :
51 o 5

Pac.3

ITo pucyHKY BHIHO, YTO M30TEpMHYECKUE IIPOLECCHI JAHBI POCTOM H CIAAOM SHTPOIUU
IIpH IIOCTOAHHBIX TEMIIEpATypax, a,Z[I/Ia6aTHI)Ie IIponmecchl — CagoM M pOCTOM TEMIIEpATYphl IIpU
IIOCTOSIHHBIX BeTMYNHAX SHTPOIHH.

[lo cux mop MBI B JaHHOM pasziesie IPeAIoIaraa, YTO U3MEeHIsI COCTOSHUM PeanusyioTcsa
obparumsie npoueccel. Ecniu kpyrosoit mpoumecc KapHo mporekaer HeoGpaTHMO, TO, YIUTHIBASA
ero MeHpIMI KoepHUIMEHT IONe3HOTO [eHCTBUA, B CPaBHEHWM C KPYTOBBIM OOPaTHMBIM
mporeccom KapHo, meficrByer
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T,—T
(Ql Qz) Heo6p = NHeo6p < Nobp = (Ql Qz) o6p= —2
Q1 Q1 Ty

Ecnu ucxoauTh M3 epBOro U MOCIeTHETO WIEHA STOTO COOTHOIIEHUS U B3Th TAKXKe, KaK U
B CiIydae 06paTHOTO KpyroBoro mporecca, Terno Qc obparusiM (cm. Ilepexon ot ypaBHenus (2)
(3) ), mony4yuM J1s1 HEOPaTHMOTO KPYTOBOTO IIpoliecca
G, %
T

DTOCOOTHOIIEHUE BhIpaKaeT TaK Ha3blBaeMoe HepaBeHCTBO Kiaysu, mo xoropomy cymma

<0 (10)

3HAYEHUH MPUBELEHHOTO TeIUIa IIpU HeoOpaTHMOM Ipoliecce oTpuiarensHa. Ecau 0606muTs 510
HEPaBeHCTBOM [ OOBIYHOTO HeOOpaTHMMOTO KpPyTOBOTO IIpoliecca BMeCTe C M3MeHfIoueics
TeMIIEpaTypoil TeM J>Xe CII0COOOM, KaK MBI 9TO CAelajlu B KPyroBOM OOpaTHMOM IIpOIiecce,
IIOJIy9YuM

5E_<o (11)

Ecnu atoT mHTerpan pasbuTrhs Ha /Ba, OAWH U3 KOTOPHIX OYyZeT OTBeYaTh HeoOpaTHMOMY
IIPOLIeCCY OT COCTasfHuA 1 [0 cocTasHUA 2, a BTOPOIl — 06paTUMOMY IIPOIeCCy OT COCTASHUL 2 IO

cocraguus 1 (puc.4), To MOTyIUM
() (1)

d
Heobp. j ?Q o6p. j—<0

1) (2
U TIOCJIe 3aMeHBI IIpefieia Y BTOPOro MHTETpaa U IPOCTOTO IPeoOpasoBaHuL

) dQ 2)dQ
P Heobp. _ﬁl < 06p. oy T
v (2) ITockonmpKy WHTErpun TOCAe OOGPaTHOTO IIyTH, COIJIACHO
YPpaBHEHUIO

(6) paBeH pasuuue suTponuii S2-S1, To MpU HEOOPATUMBIX

IIpo1eccax ,Il;eﬁCTBHTEJII:HO HEpaBE€HCTBO

$2 —S1>Heobp. (f)’g. (12)

(1) B TEPMOMN3OJINPOBAHHBIX CUCTEMAX, B KOTOPBIX 3aTPyJHEH

navr

o6MeH Tera co cpegnoit (dQ=0), HepaBencTBo (12) mepexoguT B

v  HepaBeHCTO
Prc.4
S2 —S1>0 uam S2 >S1, (13)

Brrpaxaromee Tak Ha3bIBAEMBIH IIPUHIUII POCTA SHTPONUHA. DTOT IPUHIUI (HOPMYIHPYeM
crepylomuM obpasoM: <<Ecim B TepMOM3OIMPOBAaHHOH  CHCTeMe IIPOTEKAeTT KaKoH —
mnO0He0oOPaTUMBII IIPOILIeCC, SHTPOIMA CHUCTeMHI pacTeT. Eciu mporecc B Takoi cuCTeMe TOYHO
obpaTuM, SHTPONKS  OCTaeTcs  KOHCTAaHTHO#M. IIpomecc, 1mpu  KOTOpOM  SHTpONHUS
M30JIMPOBaHHOMCHCTEMBINIaZlaeT, HeBO3MOXKEH >>.

Kak yxe rosopmmock B crarhe (GakTHYeCKH HaM €CTh YTO JenaTh, B OCHOBHOM C
HeoOparuMbIME Ipoceccamu. HeobpaTuMere mporeccs! caMu 1o cebe IIPOTEKAIOT TOIBKO B OJHOM
HaNpaBJeHUH, TOT/A KaK B 0OpaTHOM HampaBieHWK Ge3 BMeIIaTelbCTBA M3BHE OHU IIPOTEKATH HE
moryT. Ilagatonee Tes0 B BO3gyxe IpeBpaliaeT CBOI0 KMHETHYECKYIO SHEPTUIO B TEIJIO U , C TOUKH
3peHMs NPUHIIUIIA POCTa SHTPONUM , IpeJcTaBligeT CylleCTBeHHO BO3MOXHBIN mpoiecc. IIpomecc
B OOpaTHOM HaIIpaBIeHUY, 3aKIIOYAIONIIMICA B OXJIKIEHHH, a TeM CaMbIM M B ABIDKEHUH Teja
BBEpX , TAK)Ke HEBO3MOXKeH 6e3 MPIIOXKeHUS SHePIUH U3BHe. 3JHAYUT, MOXHO U3 IIPUHIIUIIA POCTA
SHTPOIINH OIIPE/IeIUTD , B KAKOM HAIlPaBJIe€HUU MOXET IIPOTeKaTh JAaHHBIH HeoGpaTUMBI IIpolecc.
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3. 3axroueHue

[TpuHIUI pocTa SHTPONIUY NMOSACHUM IO HECKAIBKUM IIpUMepaM, YbM pelleHHd BeAyT K
3aKJTIOYEHUIO , YTO HeOoOpaTUMBbIe IIPOIECCHl B TEPMOM30JIMPOBAHHON CHCTEME BCETAA CBA3AHBI C
POCTOM SHTPOIUH CHCTEMBL.

1. Ta3 (upeansusiii) mpu omsiTe ['eii-Jlroccaka 3aHWMaeT IIOCIE OTKpPBITHA KpaHa
IBYXKpAaTHBIN 0ObeM U IIPU STOM He OTMEYaeTCs M3MEHEHUSI ero TeMIIepaTyphl. JTOT IIPOLECC
Heo6paTuMEIit, A = T mOCKONBKY 6e3 BHEIIHero BMeIIaTeThCTBA He MOXeET TOHTH B 0GPaTHOM
HampaBieHuu. Ecau MBI XOTMM BBIYMCINTh H3MeHeHHe OSHTPOIMM MeXAy HadaJdbHBIM U
KOHEYHBIM COCTOAHMAMHM, MBI [JOJDKHBI, B COOTBETCTBHU C BBINIECKA3aHHBIM PaCCMOTPeTh Kak
mpouecc omsita l'eit — Jlioccaka mporekaer B oOparHOM HampasieHuu. OGpaTHMOCTB 3TOTO
Ipoliecca IIpefiCTaBIAeTCA CAeLyIoIUM o6pasoM: ra3 JO/DKeH II0 OeCKOHEYHO MAajbIM J03aM
[IePeXOIHTh U3 OFAHOTO COCyZa B APYTOM M COBEpIIATh II0 4acTAM pabGoTy pdv, KOTOpas , B OTIHYHE
OT HeoGpPaTUMOrO IPOIiecca, MPOTEKAIOIIET0 Ha CAMOM Jiejie , OT/IMYHA OT HyJs. Y YUTHIBAs , YTO
IJI 5JIEMEHTapHOTO M3MeHeHH I SHTPOIIMHY OJHOIO IIOJIA UeaJIbHOIO Ira3a e CTBUTeIbHO

_dQ _ C,dT + pdv
S=F=——7

W mockonbky paccmarpuBaemsiii mpouecc mzorepmudeckuit (dT = 0), To mocie ompepeneHus
av
JlaBJIeHUA P M3 yPaBHEHMs COCTOAHMA NoydaeM @S = p ==, a [id M3MEHEHHs SHTPOIMM BCETO

npouecca
2v

dv
$S2-S1=R | — =RIn2.
"
v

Brrpaxxenne RIn2 > 0, a sHaumT u S2 >S1, 4To O3HAuUaeT, YTO PacCMATPUBAEMEIH Ipolecc
CBSI3aH C POCTOM SHTPOIIHH.

2. Beraucaum m3MeHeHHe SHTPOIUU , KOTOPOe IPOU30HAET, eCIi CMENIaTh paBHbIe MACChI
MBOZBICPA3TUYHEIMU TeMmmeparypamu T1uT2. Takke, Kak ¥ B IpeAbIAyIleM CiIydae, pedsb UIET O
HeoOGpaTHUMOM IIpoIiecce, IPOTEKAOMEM B TEPMOU30JIMPOBAHHOM cucTeMe. DTO O3HAYAET, YTO IPU
CMeIIeHNH BOJBI TEMIIEPATypa CUCTEMSI , KaK Iienoro, He uaMensercs. Ho anements: temna dQ,
BBRIp@)XaloOlllyie Ilepefiady TeIula U3 0ojiee TEIUIOHM BOZBI B XOJOJHYIO , OTIMYAIOTCA OT HYJII H,
YYIUTHIBAsT TO, YTO OOhEM BOABI C IIOJOTPEBOM H3MEHIETCA JIMIIb HEe3HAYUTENBHO, ANA HUX
neiicrBurensHO dQ = medT. Ilpuniun pocra SHTpPOIHH, MOXXHO CHOPMYINPOBATH TAKXKE TAK , UTO
HeoOpaTuMble IIPOILECCHI, IIPOUCXOAAIINE eCTECTBEHHBIM ITyTEM, IIEPEXOAAT OT COCTOSHUM MeHee
BEPOSATHBIX K COCTOSHUSIM BEPOATHBIM. 3HA4YUT, IIPH E€CTECTBEHHBIX HEOOPAaTHMBIX IIpOlLieccax
BEPOSTHOCTh KOHEYHBIX COCTOSHHII OOJIbllle BEPOSTHOCTH COCTOSHMI, M3 KOTOPBIX CHCTEMaA
BeINIIA. IJOCKOJIBKY MaKCHMAaabHO BO3MOXKHBIX BETHYMH OSHTPONUS H30JUPOBAHHOM CHCTEMBI
IDOCTHUTAaeT TOTAA , KOTAA Pedyb UIET O COCTOAHWM TePMOIUHAMHYECKOTO PAaBHOBECUSA , U3 3TOTO
CJIeflyeT, YTO TOMY COCTOSHHIO COOTBETCTBYEeT HAWBBICUIAS BEPOATHOCTH. I109TOMy MBI IIPHXOLUM
K YTBEPX[EHWIO, UYTO MJOJDKHA CYIIECTBOBATh B3aUMHAsA 3aBUCHUMOCTh MEXIY BEPOSTHOCTBHIO
COCTOSIHUSA JAHHOMH CHCTEMSI U ee SHTPOIIHeH.

Kakoro Buza sTa 3aBUCHMMOCTB, MOXHO CyAUTH II0 KOHKPETHOMY CIydai0 HeoOpaTHMOTO
IIpoIfecca, IMPOTEKAIOIer0 IPYU M30TEPMUYECKOM YBeTHMYeHUH 00beMa HAeaTbHOTO ra3a B OIBITe
Ieii-JItoccaxa. OmbIT GBI TOCTPOEH TAaKUM 0OPa3oM, UTO B HAYAIFHOM COCTOSHUU a3 COZEPKaICT
B OZHOM COCyZe U, 3Ha4uT, uMmen o6veMm V. KpaH, coemunsaromuii oba cocyma, OTKpPBUIM U Ia3
Iepeures B APYroil cocyn, 3aHAB TaM oOveMm 2V. CooTHomeHue oOBeMa Tasa B HAYaJIbHOM
cocTosHMM U 00BeMa B KOHEYHOM COCTosHMM GObuno paBHo F2. Ecmu paccmorpers nro6yio
MOJIEKyJly Ta3a, 3aHMMalouero o6beM 2V, TO BepOSTHOCTh, YTO 5Ta MOJIEKyJIa BOZBI OyzeT B
HavasbHOM 00BeMe V, paBHa 2. Eciu peus moiifier o AByX MOJEKy/IaX, TO BEPOATHOCTH TOTO ,
uT0 06e 6ymyT B HawambHOM ob6beme V, mpesxcrabieHa mpomssesenuem (1/2) (1/2) wm(1/2)2.
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BepositHocTs P1 , uTO B HawaasHOM 06BeMe V OyLyT BCe MOJIEKYJIBI, COAEpIKaIecs B OLHOM MOJIe
ra3a,y4acTBYIOLIETO B OIIBITE, OYZET B COOTBETCTBUU C OTUM [ = (l)N .
Tz

C — yZenpHas TeIIOEMKOCTS BOABL. [l 061el SHTPOIIMY BOABI O CMELIeHUS eHCTBUTETHHO

T1dQ | (T2dQ_

T1dT
S1=lrg 7+ Jro T T

mc |m
To T

T2dl_ o (It E)
+ mchU F=mc (ln Tn+In o

rge To — TemmepaTypa , C KOTOpPOH COOTHOCHM OSHTPOIIMIO B OCHOBHOM cocrofgHuu. Ilocie
cMemenus Boga Oymer umers Temneparypy 1 = (T1+T2)/2 u ee suTpommua GyzeT mpexcTaBieHa
COOTHOIIEHHEM
TdQ _,  TdT_. T
Sy=[po =2me fp,=2mein To

[l ob1Iero n3MeHeHUA SHTPOIINH, IOTydaeM

=oC oy ol e IR\, R L
Sp;—8§1=mc (ZInTU—FnT"n !nTU)—mcfnT1T2—mcEn AT,
(T +7)*
HOCKOJIBKY BbBIpa)KeHHE ? 6OJIB].L[e € I1HUIIbI, JIOI‘OPI/I(i)M 9TOTO0  BBIPpAXKEHMUA
12

IIOJIOKUTENbHBIH, OTKyZa ciaemyeT, 4To S2 >S1u 4TO 3HAYWT, SHTPONHA BOABI C ee CMeIIeHueM
pacrer.
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THE PRINCIPLE OF INCREASE OF ENTROPY
Bibiluri Malkhaz, Bochorishvili Mikheil, Bochorishvili Nana
Georgian Technical University
Summary
The concept of Entropy Determination in Thermodynamics was introduced by the German physicist R.
Clausius, who showed that heat transformation process into the work is a subject of certain physical regulations
— second onset of thermodynamics, that can be rigorously formulated mathematically, in case the special
function of state- entropy d_{—? = 0 in entered. In the article entropy increase principle is introduced by two

examples, which solutions lead to the conclusion, that irreversible processes in thermally insulated system are
always associated with an increase of entropy of the system.

I6&HM3NNL BEHLOL 3066030
dsenbsb  dadognymo, dobgomo dmgmendzaema, 6s6s dsdolsdzoma

bsJedmggmml Bgdbognéo uboggd@lodgdo
A9bamdy

2BEHOM300  gsblsbmgs  0g™3mEabsdogsdo  Fgdmomm  ag@dsbgemds  gobogmlids  G.  gemsnbocyds,
Omdgemdsy oh3g6s, Gm3 Lomdels 3mdsmdsdo  getresddbols 3Gmglo  9d398gdst9ds  asblsbmzGnm  gabogn®
396m6Bm30gMgdsl  —  0gdm@absdogol  dgmery  LaFyoll, Gmdgmoi godmgds  sgebs®albme  dsmgdsgoznéo
Lobglbgoo, oy Fgdmzomgdo damdstigmdols asblsgnm@gdne gbjioslt — gbE®m3nsl i—?: 0. bBodosdo
dIm3gdgmos  9bBO™30ol  beOwol  3¢0bi030  dsgsromgdols  LeBmsemgdom. dsmo  s3mblbol  dsgsemomby  Bzgb
Fga30dmos  Eagsliygbsm,  Gmd  Bgudaazeme  3Gm@Eglgdo  mg@dmobmemotgdnm  Lob@gdsdo  gmggmogols
©33538069dnmos gbEGEm3ogmo LobBadol besbosb.
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06365V 00IR20 L3JISEGH'IRN IINMKNT) SI6NS6MBOL
B3S6LSBR3AHOL IMRINL FILSL I

(39960 berbsdg, GAmMdsb Ladbstsdg, as gshghormsdy,
033560 Aealibady

LsJedrmggmel Bgdbognéo «mboga®@lodgdo
A9bamdy

a3bbogrgmos  dsbommgddo  3md3mbgbdgdols asblsbmzMol  obg@msfomgmo L3gddemmo  dgmmeo,
Gmdgmoi 93dbgds asblsbabmgmo JmddmbgbBol doge obg@sfomgmo  asdmlboggdols Bmsbmddols o6
3619330l 9bstl. sdslionsh, Lbgemsblbzgs 3md3mbgb@olemzgals s@Lgdmdl Lbgswslbgs dgmdbmdgmmdols
©033sbmbo, Loz 93909bse  393mgmabrgds 3md3mbab@Bol s@lgdmds. da@dbmdgmmdol @as3sbmbobs
s 3™330668)01s GamEgbmdcozgo 399(339emdals dsmgdsog®o degmols slisgabs
Rsdmygsmadgdmmoas 9b39Madgbdmmo 33mmg30L gBedgdo. sdndsggdnmoas 9b3gMadgbdmmo 33emg3900l
Beagaeo 3Om(3907@7mo dmegeo.

Ba3ge6dm  Loggggdo: 0bg@sfomgmo L3gd@émmo dgmma. dsmgdsogndo dmpgeo. m3Bogm®
3sh396909m0. 9439096 mmo 3Gy Y®s.

1. Bglbsgsemo

obg@sGomgma  L3gddemmo  dgomeo gOm-9hmo  gzamety  RsomE  3eghgmgdamo
Iomos  305JB0gsdo  Lbgswslbgs  bEGOnddneol  dsbomagdls  og  6ogmogdgdgddo  seligdnmo
bbgaalbgs  3m33mbg6gdol  (gobognd-3gdsbogn®o, JodomMo)  Gsmegbmdéoge s  batolbmdmogo
3sh39690mgd0ls sbsmobobsmgals.  B3gd@rnmo  dgomeol  n3ocsBglmds  sbsemobols gobogn®  ©s
Jodon®  FgmmEgdmsh  Fgestrgdom  dEgmds®gmdl  3md3mbgbdgdol LFGsgo, baldoe s ggmbdeddm
33bm3dz0ls Fqbedmgdenmdsdoa.

2. doMomspa 6sffoegmo

3sLaggdals B3gddernmo  mgzolgdgdoest  gsdmdwabsdrg b3gdd@mgmo dgmmeon  3md3mbgbigdals
30bmdzol  msgaligdn@gds  obg@sfomgmo  asdmlboggdols  getigzgnee  ©osdsbmbdo  sds oy od
3M03c69680L  dogt  a8dmlboggdols  Bmsbnddols 86 sgz3mols  bs®Bo  Igmdetrgmdl.  3mb B e
3sbogsdo  gmbgdagdmmo  3m33mbgbBolsmzal  sObgdmdls  da@dbmdgmmdol  Bemo - gsdz3gmmo
Gommol Logddy (L), Lowsy 300qbse 033700908 30330660l doge obgefomgmo gsdmliboggdols
F0sbogdols sb 369330l bsco - dsgsmomase, Fymobogols A =195 + 1,75 d3.0-s (6sb. 1).

T - —
VN | :
o \ 1 AR
an \ A / -
AN L/

AN L/ <
1 YW TN

0,75 1.4 L.25 1.5 1,79 wn &% 2,5

ool bogrdg 830

6s6.1. Fygmol Bosbordal bigfdoo sbmm abg®sfomgm bmedo.
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sbggg,  dsbsemoal  L3gdBemdgBemmo  m30lgdgdosb  3sdmdeabstrgmdls,  Omd  moommgnmo
3023369680bs030L 56 lgdmdl  datd6mdgmmdols 363390 bmemo (A - An), GmdgemBoi 390qbse
3990mBbEgds  demggdgmo  md3mbgbBol s lgdmds.  sdskmsb, sbggzg  (36mdamos, @3 gsbsbmdo
3M33mbgbBol  MecmEgbmdMoago  dsBgabgdgmo  gedsgane  gbdiocmbsemn®  sdm oegdymmagdsdos
3B0gn6 dshgzabgdgmmsb, 396Adme:

P=f(G)

bowsg, P - 3003306968005 G — e38ogmeo 3sh396989m0s (G= Rya/ Ryp, Lowsz R —a038s6mdol 6
38960 J30l Gompgbmdss); F — ggubJ30mbsemgéio psdm jopgdgmagds.

b3gddonmo  Igmmeals  sbsmobo  sBzgbgdl, O gembzgdimen  dsbamsdo  3mbgAgd Mo
3™33mbgbBols 336Lsbges dcr0(3530 639096097 98s3L. 3063 98s3By der(39dgemo

30336768 0bs030L  3360Lsbrgegds datdbmdgmmmdal beamols (Ar-An) dsbsgmol Lbgseslibss 60d73by
bbgoslbgs  Bommals  Log@dgby  Bsgotgdnmo  9Jb3gM0dgb@gdol  LaBgsmagdom. 9396039689000
F9093980L  dobgrgomn  Fgodhgze  doJbodsgom@o  336dbmdgmemdols (Aa - 05‘,@0336,,) s dobodsgm@o
d36d6mbgenmdols - bymsb dasbrmgdnmo (lp—{{,‘jdgﬁygn) ool Log®dggdo.

9909y gBe3by  dmggdger  dsbegmsdo  dmggdnmo  3md3mbgbdolsmgol  gebolsbmzg@gds
m38og760 dsBz969dmo G:

G=Rya/ Ryp

Losg R - 3m33mbg6Bol dogér 3998 e0@30l o6 BnsbmJdol Gom@gbmdss.

@bmdogmos,  Gmd  aslsbmdo  3md3mbgbdo  m3Bogn®  dsR3zgbgdgmmsb  gs@ 3397

gnbJombsmad  (F)  ©sdmgzomgdnmagdsdos. o3  @sdmgzomgdnmagdol  asblsbomzms  sbgsg
bodogmegds 9Jl3960dgbd gmo Igmmeon a6 339nmo Foboo Imdbspgdnem dsbsmols dGsgse
6037 dby.

dsgamomse, 94639603968 9300 ey 9bomos, Amd Bgbolb 30930696 0bsmgols
33d6mdgemmdols bemo dpgdstgmdl 1,95 =+ 1,75 93.9-1 3cmcol, berm ©sdmgoegdgmads m3Bogy®
3sR396989mls s Bgbls deadrols, by Bgbol gsblsbmgmols dmwgemoa, mgsGondgmos s sbgomo
bobg odgl:

W= a+k In | TT-b |

basgy a, b, k 309500963900, Gedegdlsi Lbgswslbbgs dsbsmolbsmgol Lbgseslbgs 360336gmmdgda
333b.

363698 mm  sLamsdo  Bgbols  asblabrgmol  dmegmolsmgol  a, b, k 3298009639000
36093690mmdgda 9db39M0396¢90000 asbalisbrg@agds.

b3gJdermmo  dgmmeon  Lbgseslibzs  dsbsemgddo  Lbgepslbgzs  3m33mbgbdgdol  asblsbmgmols
3Bsemobosb 0339mgds 9Jb39M03968 Mo 3Om(39enMgd0ls Bgdrggo 0s630dgaGmds:

o Iopgdner  dsbogmsdo  Lasbseobe  3emd3embgbBol  da@mdbmdgrrmdols  bmemol  qsblsbmadol
3G0er300769;

o Jgdbmdgerrmdol oo m3Boznmo dshzgbgdemals asblsbmgmols 3Memgeyg®s;

o 3slobmd 3M33mbgbBls s ™3Bognd 358396989l me0l  g3bzombamm@o
330 3009070m0ls (dsmgdsmogneo dmwgmols) gs6labma®als 3omigones;

¢ Jomgdnmo dmegmols  3mbitgdgm 306mdgdd0 gsdmieol 3Gmigey®s.
Mbes  3m0bodbel, G™mI momnmggmo 9dl3gM0dgbdnmo 3GmgENEs Mozl momddol  gAmo

5 03039 bedndomgdl, GmIgemog by Fgodmagds Fe®dmgsmgobme (6sb.2) .
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Qa3 00 EdRE & FEA M0
AMTHILLERMB0L SME% L ETE

|
EREAATLOL AMABLETAL

ANG3IT0 e03TAD

AoBMEEIR0 Bo  dOELRIMIL A0
RoBEDMIES

EREIpEE D
BOLAd PRI L

Al

Mk 0GdmD Aot oab0olIB R0,
Ao MIERE Y

AN BDEIE0

AMEIGBTETA0L RadAAoEThS

AIERIRTLOL HEaFRDW0
I MldMANEEN GOTA 0L FIRTAL 500N

ARG 60FIER

6:6.2. 9Ju3gM0dgbnmo 33mma3980l dGesgEGnmo dmegema.
3. @sbiiabs

Fg0dmads 00d3sl, B3 mommgge  3GmEgegdnm  g8ed3by bsdndemb Fqlidrmemgds dmombegl
9Jb39609968 e 33035, Gmdgmoz Babaddmogo s mdsBnzeeo bsgdosbmdss. s3sbomsh 033gmgds:
96396039680 bsmgols  6adndgdol  Imdboegdol  gMmg3eMmzbgds;  9dl3gM0dabBgdol  Bgliergemgdols
960335603360 Bgfomemmans, dmbs3gdadals  gEmbsodo  Bodo, dmbs(39dgdol  ©sd7dsgzgdals  gBmbsoto
oo, M3 9Ju3g0dgbdne 33939880 3md3onBadgmo  Badbmmmgogdol  LsBymsmgdgdols s
3gnmEgdols 43dmggbgdals Ledmsmadsls adeggs.

o @y né.:

1. Ledbotody &., bmbsdy (3., Gobbsdg o. (2014). gfu3gdnemo Lobggdol b mes
obegg@sfomgmo B963bm3gememdalismgols. amcob bobgmmdFoggem Bl sgmm M60g9™bodgd0,
boJstromggemm,  39-5 bog@msd. 3m63., ,.0bsemo BEgbgdo gebsomagdedo: 330935 @ gobz0msGgds®.

2. 6erbady G- (2010). 94639603968 o 3393980k 333 m3sBobomgdnmo
Bafbmemmgogéo  0bg@sfoogem §963Bmagmemdsdo. 39-2 Log®msd.lsdg36.30643., ,,086530Mm 3y
sd@ oo Ladggboghem  bsgombgdo”,  bmbodzomgdols  mbogzg@lboggdo,  3s3md;39dmmds
» 160396 bogno®

3. Hoszamze 1. (2008). Paspaborka yHudpuunupoanusrx crpykryp IIOK muas
peaJII/IBa]_U/II/I aBTOMaTI/IBI/IPOBaHHBIX TeXHOJIOTUH B HaquBIX HCCIed0BaHUAX. 'ZLI/ICepTaHI/IH

Ha COMCKaHMe aKaJleMH4YeCKOH CTeleHHI JOKTOpa HayK. Tounucu, 0175, I'pysus, .
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ABOUT THE MODEL OF DETERMINING MOISTURE USING INFRARED
SPECTROSCOPIC METHOD
Nozadze Tsiuri, Samkharadze Roman, Lia Gachechiladze,
Rosnadze Tamar
Georgian Technical University
Summary

Paper proposes spectral method for determination of components in materials, which is
based on the method of absorption or reflection component of infrared radiation. However,
different components have different ranges of sensitivities, in which appears existance of a
component. To build a mathematical model of the range of sensitivity and the quantity of the
component defined stages of experimental researches. Is developed a general procedural model of

experimental researches.

O MOJEJI OITPEAENEHUA BJTAZJKHOCTU METOJOM VH®PAKPACHOM
CITEKTPOCKOIIN
Hosaggze 1., Camxapagge P., 'aveunnazze JI.,
Pocuamze T.
I'pysunckuii Texuudeckuit YHUBepcUTeT
Pesrome
PaccmoTpern umHGPpPaKpacHBIN CIIEKTPaJbHBINI MeTOJ OIpefeleHus KOMIIOHEHTOB B
MaTepuangaX, KOTOPHIM OCHOBAaH HAa CIOCOO TIOTJALleHWs WIN OTPaXeHHS KOMIIOHEHTOM
vH(ppakpacHOro wu3TydeHud. llpu 5TOM, AJA Pa3HBIX KOMIIOHEHTOB CYIIECTBYIOT pasHbIE
IUATa30Hbl YYBCTBUTEIBHOCTEH, Ie HAWIYUIIUM CIIOCOOOM IPOSBISETCS HaJIWYME KOMIIOHEHTa.
s mocTpoeHus MareMaTHYeCKOH MOJENTH IHUAla30Ha YyBCTBUTEIBHOCTH U KOJIUYECTBEHHOTO
coZiep>XaHMsI KOMIIOHEHTa OIIpefeIeHbl STAIlbl SKCIepUMEeHTAIbHBIX UCCIeqoBaHuil. Paspaborana

o61as mpouesypHas MOZeIb 9KCIIePUMeHTaIbHbIX CCIeOBAHUM.
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30B6IL-3MGILABOL S6SNBOL 3d0NMIRIB0

d9gs m93emEsd], 36sLEelos dsxnsdz0ma, mgmbs Fomensds,
at03mc0 0mbgmasbo, bobe memesdzamo

bsdormggmel Bgdbognéo mbogadlodgdo
69bomdy

36986030 @ Labmgsemgdogo  dmgmabgdol  Fgbfegems  sbomobol  as698y  Fgmdemgdgmas.
36300bdo Jemolsbtrgds dmgemagbgdol s 3Mm3gligdols sBems Bgdsmagbgee Bsfoemgdsre (9emgdgbdgdse)
dsmo  Babsgsbo  s@Lob  Fqlifegmols  dobboor. dobbylol 8‘305(?)"36’0 3369030 bsmz0ls  >730emg09em0as
dm3gdgmo  30B6gllsddasbmdol  Lolggdn®o ©asgbmbogs, b doBbgl sbsgobo. soBbylsbsemabols
9609600 dodstrorgmgdss  3a0bbgli-3Om(3gligdol  sbagobo. LB osdo  gsbbommmoas  dobbglsbsgmabol
236356898980,  30BbglisAIm(3gbadals  sbamobols  dgmmegdo:  MsmEgbmdtogo s GozbmdGaogo.
sbsbosmgdnmos mommgam xansdo dgdsgsmo dotomsmo dgomegdo.

b 3396dm Loggggdo: doBbglsbsemabo. doBbglidemzglo. sbsgmaobals dgmmegdo.

1. dglsgsgmo

30bbglsbomobo  EAMMS  gs6dsgmmdsBo  I3zoeMEgdmEs,  Mmame; 3330l eoladmabs,
Omdgmoai 0ggegal 30BbgLdo  sOLgdner  3Gmdmgdgdl s 339dmg3l  LeBmsemgdsls  dogommm
39059398 0emgdgdo 83 36Imdemgdgdals geesbeg@gmase. dolo dobsbos doBbglstm(3glgdals bemmymas,
oégsbobsonmo  (33mmamgdgda, LgGsdgaonmo 3393930 ©s ™EboBs300l dmemoBogol Fgdvndsggds
[1].  30Bbglsbsgmabo  Fomdmsgabls  Bgdbmemmgogdols @5  3Gmg@sdnmo  bE7bggmymegols
960mdmomdsl,  Gmdgmoai  bedgemgdsl  odmgzs  dg3dbser  g@mosbo  Lsobgm@dszom  gsgdm
a505G 9398 0mg30l 3Om3gkol Fbedresbsdg@sc.

36 lgdmdls  30bbgLsbsemobol  Lbgssbbgs  as6dsrggds.  Bglsdemgdgmos  asedmggmer 3 Lsbols
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METHODS OF ANALYSIS OF BUSINESS-PROCESSES
Medea Tevdoradze, Anastasia Bajiashvili, Teona Chigladze,
Gregori loseliani, Nino Lolashvili

Georgian Technical University
Summary

Studying of natural and social phenomena is impossible without analysis. Under analysis is
considered decomposition of the phenomenon or process into the components (elements) in order
to study their inner essence. For effective managementof the business it is necessary to execute
systematic analysis of business activities, or in another words business-analysis. One of the main
directions of business analysis is the analysis of business-processes. In the given article are
discussed the definition of business-analysis, methods of analysis of business-processes:

quantitative and qualitative, and are characterized the methods of each group.

METO/bl AHAJIN3A BU3HEC-ITPOIIECCOB
Tesmopagze M., Bamxuamsunu A., Yurnanze T.,
WNocenmanu I'., Jlomamsuan H.
I'pysunckuii Texuudeckuit Y HUBEPCUTET
Pesiome

W3syyenne npuposHsIX U OOIECTBEHHBIX SBIECHUN HEBO3MOXXHO 0e3 IIPOBeZeHUS aHAIM3a.
Iox amamn3oM ITOHHMAIOT pasOreHWe sSBIEHUSA WX IPOIecca Ha COCTABJIIION[VE KOMIIOHEHTHI
(a71eMeHTSHI) C LeNbI0 M3ydYeHHsS UX BHyTpeHHei cytu. s addexruBHoro yupasnenus GusHeca
HeOOGXOLUMO TIPOBOAUTH CHCTeMAaTHYeCKUH aHauu3 Ou3Hec-AesTeIbHOCTH, WIM HHade OM3HeC-
aHann3. OZHUM ¥3 OCHOBHBIX HAampaBIeHUY Ou3Hec-aHANV3a IPeJCTaBIseT aHaIu3 Ou3Hec-
mpoleccoB. PaccMoTpeHBI ompezeneHus OM3HeC-aHAIM3a, METOABI aHAIM3a OW3HeC-TPOIECCOB,

KOJINYE€CTBEHHBIC Y1 KAYE€CTBEHHDBIE, OXaPAKTEPHU30BAHbBI BXOAAIIYIE B KAXKAYIO I'PYIIITY METO/BI.
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